i 


/CV 


tf 


THE 

DISPENSATORY 


OF  THE 


UNITED  STATES  OF  AMERICA 

BY 

DR.  GEO.  B.WOOD  AND  DR.  FRANKLIN  BACHE 


NINETEENTH     EDITION. 

THOROUGHLY    REVISED,    LARGELY    REWRITTEN,     AND    BASED    UPON    THE    EIGHTH    DECENNIAL 
REVISION  OF  THE  UNITED  STATES  PHARM ACOPOSIA. 


BY 

H.  C.   WOOD,  M.D.,  LL.D., 

PROFESSOR     OF    MATERIA     MEDICA      AND     THERAPEUTICS      IN      THE      UNIVERSITY     OK      PENNSYLVANIA;      PRESIDENT     OF     THE 
CONVENTION   OF    1900    FOR   THE    REVISION  OF  THE  PHARMACOPfEI  A  OF  THE  UNITED  STATES; 
MEMBER   OF   THE    NATIONAL     ACADEMY    OF    SCIENCE, 

JOSEPH  P.  REMINGTON,  Ph.M.,  F.C.S., 

PROFES80R   OF   THEORY    AND    PRACTICE   OF    PHARMACY    IN    THE    PHILADELPHIA    COLLEGE    OF    PHARMACY;    CHAIRMAN    OF    THE 
COMMITTEE   OF    REVISION  OF   THE    PH  A  RM  ACOPOCIA    OF   THE    UNITED    STATES   OF    AMERICA, 

AND 

SAMUEL  P.   SADTLER,   Ph.D.,  LL.D., 

PROFESSOR   OF   CHEMISTRY    IN    TFIF.    PHILADELPHIA    COLLEGE    OF    PHARMACY;    MEMBER   OF     THE     COMMITTEE    OF     REVISION    OF 
THE  PHARMACOPOEIA    OF    THE    UNITED   STATES   OF    AMERICA, 

ASSISTED   BY 

ALBERT  B.  LYONS,  M.D., 

MEMBER    OF    THE    COMMITTEE    OF    REVISION    OF    THE    PH  AR  M  ACOPCEI A    OF    THE    UNITED    STATES    OF    AMERICA, 

AND 

HORATIO  C.  WOOD,  Jr.,  M.D., 

DEMONSTRATOR   OF    PHARMACODYNAMICS    IN    THE    UNIVERSITY  OF  PENNSYLVANIA. 


PHILADELPHIA 

J.     B.     LIPPINCOTT     COMPANY 


Entered,  according  to  Art  of  Conjrrow,  in  thfl  year  1877, 

By  Gl  OMI    !'■   Wood,  M.I»  , 
In  the  Office  of  the  Iibnritu  I  Washington. 


Copyright,  L888,  by  II.  C   W ,  M.D. 


Copyright,  LW4,  by  11   C  Wood,  M.D. 


right,  MM,  by  H   ai 


:,  bj  n.  <■.  Wood,  m  j>. 


Authority  to  use  for  comment  the  Pharmacopoeia  of  the  United  States  of  America,  Eighth  Decennial  Revision. 
In  this  volume,  has  been  granted  by  the  Board  of  Trustees  of  the  United  States  Pharmacopoeia!  Convention,  which 
Board  of  Trustees  Is  in  no  way  responsible  for  the  accuracy  of  any  translation  of  the  official  weights  and  measures 
or  for  any  statements  as  to  strength  of  official  preparations.  Alternative  quantities  are  put  In  square  brackets  [] 
and  an  asterisk  (*)  added  to  each  official  formula.  The  asterisk  in  the  text  of  this  volume  ha*  been  used  in  accord- 
ance with  the  direction  of  the  Board  of  Trustees. 

Permission  to  use  for  comment  parts  of  the  text  of  the  National  Formulary  has  been  granted  by  the  Council  of 
the  American  Pharmaceutical  Association. 


ELECTROTYPE?  AND  PRINTED  BY  J.  B.  UPPINCOTT  COMPANY,  PHILADELPHIA,  U.S.A. 


PREFACE  TO  THE  NINETEENTH   EDITION. 


The  Nineteenth  Edition  of  the  United  States  Dispensatory  is  issued  at  a  time  in 
American  history  when  the  public  mind  has  been  thoroughly  aroused  to  the  necessity  of 
demanding  purity  in  drugs  and  honesty  in  purveying  them.  The  future  is  therefore 
crowded  with  possibilities  of  the  greatest  advance  in  medicine  and  pharmacy  that  has 
occurred  within  a  century  of  progress.  In  1833  the  authors  of  this  work  placed  before 
the  professions  the  result  of  their  labors,  stating  in  their  preface  that  "  it  is  desirable  that 
there  should  be  a  Dispensatory  of  the  United  States,  which,  while  it  embraces  all  that  is 
useful  in  European  pharmacy,  may  accurately  represent  the  art  as  it  may  exist  in  this 
country  and  give  instruction  adapted  to  our  peculiar  wants."  That  "they  builded  wiser 
than  they  knew"  is  now  a  matter  of  history,  for  the  work  has  grown  to  be  a  standard 
authority  as  it  enters  upon  its  74th  year  of  existence. 

For  the  first  time  in  the  history  of  the  United  States  our  National  Government  has 
adopted  the  United  States  Pharmacopoeia  as  a  standard,  and  this  work,  which  has  for 
nearly  ninety  years  relied  upon  its  merit  for  general  acceptance,  has  at  last  received 
full  legal  recognition. 

The  editors  of  the  Dispensatory,  appreciating  their  increased  responsibility,  deter- 
mined to  institute  some  radical  changes  and  improvements,  which  they  sincerely  trust  will 
meet  with  the  approval  of  the  many  readers  of  the  book.  The  change  which  will  first 
attract  attention  is  the  use  of  the  double  column  throughout  the  text.  The  great 
increase  in  the  number  of  "new  remedies"  in  the  last  twenty  years  and  the  necessity  for 
limiting  the  size  of  the  book  presented  a  problem  which  was  not  easy  to  solve  to  the 
satisfaction  of  the  editors.  By  widening  the  pages  of  the  Seventeenth  and  Eighteenth 
Editions  their  number  was  diminished,  but  the  difficulty  experienced  by  the  reader,  when 
consulting  the  pages,  in  quickly  reading  the  following  line,  was  recognized,  and  inasmuch 
as  the  work  had  in  seventy-four  years  advanced  to  the  importance  of  an  encyclopedia,  it 
was  decided  to  change  the  style  of  the  old  book  and  use  the  double  column.  This  has 
been  done  without  sacrificing  any  of  the  features  which  have  been  recognized  as  valuable 
in  the  previous  editions. 

The  introduction  of  synonyms  of  the  drugs  and  preparations  has  been  continued  and 
the  number  increased,  but  it  should  be  remembered,  in  consulting  these,  that  they  do  not 
usually  represent  equivalent  preparations ;  they  are  inserted  for  the  information  of  the 
reader,  to  indicate  drugs  and  preparations  of  greater  or  less  similarity  to  those  represented 
by  the  titles,  and  they  are  in  no  case  intended  to  be  construed  as  legal  equivalents. 

A  new  feature  in  this  edition  is  the  insertion  at  the  end  of  the  articles  of  a  list  of  the 
preparations  which  are  official  in  the  United  States  and  British  Pharmacopoeias.  It  is 
believed  that  these  will  be  of  service  by  indicating  to  the  physician  the  preparations  of 
a  drug  which  are  available  for  his  use  in  prescribing,  and  to  familiarize  all  with  the 
unabbreviated  official  titles,  which  have  been  grouped  alphabetically. 

Quantities  are  indicated,  as  heretofore,  in  the  metric  system,  and  it  was  confidently 
hoped  that  by  this  time  the  metric  system  would  have  made  so  much  progress  in  this 
country  that  the  use  of  the  alternative  formulas  expressed  in  old-form  terms  could  be  dis- 
continued. These  were  first  used  in  this  work  in  1883,  and  since  then  the  method  has 
been  adopted  by  the  British  Pharmacopoeia  and  the  National  Formulary.  Until  the  use 
of  the  metric  system  is  made  compulsory  by  legal  enactment,  it  would  seem  to  be  necessary 
to  express  quantities  in  both  systems.  It  should  be  remembered,  however,  that  the  metric 
and  old-form  quantities  are  not  interchangeable,  and  in  using  the  formulas  in  the  book 
either  the  metric  quantities  must  be  used  exclusively,  or  the  old-form  quantities  alone. 
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The  custom  which  has  been  so  long  established  in  revising  this  work,  of  citing 
"journal  references"  to  the  abstracts  and  comments,  has  been  continued,  because  it 
enables  a  reader  to  consult  an  article  in  extenso  from  the  journal  or  book,  when  he  finds 
the  abstract  insufficient  for  his  needs.  To  save  space,  a  system  of  abbreviation  is  used, 
and  a  table  explaining  the  abbreviation  and  giving  the  name  of  the  journal  in  full  will 
be  found  in  the  preliminary  pages.  A  glance  at  the  table  will  show  that  this  feature  has 
been  greatly  enlarged  in  the  Nineteenth  Edition,  as  there  are  185  titles  compared  with  54 
in  the  previous  one. 

An  asterisk  preceding  each  preparation  of  the  United  States  Pharmacopoeia,  Eighth 
Eevision,  followed  by  alternative  quantities  in  brackets,  indicates  that  the  United  States 
Pharmacopoeia  is  not  responsible  for  the  correctness  of  these  quantities,  because,  as  is  well 
known,  the  metric  system  is  used  exclusively  in  the  latter  book. 

While  the  Board  of  Trustees  of  the  United  States  Pharniacopceial  Convention  have 
permitted  commentaries  and  text-books  to  use  the  text  of  the  Pharmacopoeia  upon  pay- 
ment of  a  money  consideration,  the  American  Pharmaceutical  Association  resolved  to 
withhold  permission  from  any  books  to  use  the  full  text  of  the  National  Formulary. 
They  have,  however,  permitted  the  use  of  a  part  of  the  text  of  this  book,  which  will  be 
found  in  Part  III,  Section  II,  with  comments. 

The  pronunciation  of  the  official  titles  is  indicated,  as  heretofore,  by  the  use  of  dia- 
critical marks.  This  feature  has  commended  itself  to  students  and  teachers,  and  it  is  an 
assistance  in  rendering  the  pronunciation  of  the  Latin  titles  more  uniform  throughout 
the  country. 

Part  II,  as  in  the  previous  edition,  is  devoted  to  unofficial  drugs,  and  the  custom  of 
using  smaller  type  serves  a  useful  purpose  by  differentiating  official  from  unofficial  sub- 
stances. It  also  permits  more  extended  comments  than  would  otherwise  be  possible,  as 
the  saving  of  space  must  constantly  be  kept  in  mind. 

The  Food  and  Drugs  Act  with  Bules  and  Regulations  is  printed  in  full  in  the 
preliminary  pages  with  the  object  of  placing  this  in  a  permanent  form  for  easy  reference. 

The  editorial  staff  remains  unchanged  since  the  Fifteenth  Edition  was  published  in 
1883.  Professor  H.  G.  Wood  has,  as  heretofore,  revised  the  botany  and  materia  medica, 
with  the  uses  of  the  drugs  and  preparations ;  Professor  Joseph  P.  Remington  has  had 
charge  of  the  pharmacy  and  pharmaceutical  chemistry  of  the  work ;  and  Professor 
Samuel  P.  Sadtler  has  revised  the  theoretical  chemistry  and  toxicology.  But  at  the  outset 
of  the  revision  of  this  edition  it  was  realized  that  assistance  should  be  secured,  and  the 
editors  were  fortunate  in  obtaining  the  services  of  Dr.  Albert  B.  Lyons  of  Detroit,  and 
Dr.  Horatio  C.  Wood,  Jr.,  |of  Philadelphia.  The  former  is  well  known  as  an  author  on 
chemical  and  botanical  subjects,  and  his  excellent  work  on  the  assay  of  alkaloidal  drugs 
is  widely  known  and  appreciated.  Dr.  H.  C.  Wood,  Jr.,  has  prepared  the  index  of  diseases, 
and  the  thanks  of  the  editors  are  due  to  both  of  these  gentlemen  for  the  careful  revision 
of  the  proof-sheets  of  the  work.  To  M.  J.  Rosenau,  M.D.,  Director  of  the  Hygienic 
Laboratory  of  the  U.  S.  Public  Health  and  Marine  Hospital  Service,  who  contributed 
the  article  on  Serum  Antidiphthericum,  especial  thanks  are  extended.  Acknowledge- 
ments are  also  due  to  M.  S.  Renshaw  and  Prof.  E.  Fullerton  Cook,  for  their  assistance  in 
proof  reading,  and  to  the  latter  has  fallen  the  task  of  preparing  the  enlarged  index. 

The  Nineteenth  Edition  is  issued  from  entirely  new  plates,  and  it  is  confidently  believed 
that  the  new  dress  will  be  acceptable  to  all  of  its  readers.  More  labor  and  greater  care 
have  been  expended  upon  this  edition  than  upon  any  previous  one.  The  enactment  of  the 
Food  and  Drugs  Law  has  awakened,  to  a  greater  extent  than  ever  before  in  this  country, 
an  interest  in  authoritative  books,  and  the  editors,  while  sensible  of  many  shortcomings, 
sincerely  hope  that  this  edition  will  prove  a  most  worthy  successor  to  those  which  have 
preceded  it,  and  they  trust  that  the  book  will  merit  the  approbation  which  has  been  so 
freely  granted  to  its  predecessors. 
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The  objects  of  a  Dispensatory  are  to  present  an  account  of  medicinal  substances  in 
the  state  in  which  they  are  brought  into  the  shops,  and  to  teach  the  modes  in  which  they 
are  prepared  for  use.  The  importance  of  these  objects,  and  the  general  value  and  even 
necessity  of  a  work  of  this  nature,  will  not  be  disputed.  It  may,  however,  be  a  question, 
how  far  the  wants  of  the  medical  and  pharmaceutical  community  in  this  country  are  sup- 
plied by  the  Dispensatories  already  in  circulation  ;  and  whether  such  a  deficiency  exists 
as  to  justify  the  offer  of  a  new  one  to  the  public  attention.  The  great  merits  of  the  works 
severally  entitled  "The  Edinburgh  New  Dispensatory"  and  "  The  London  Dispensatory," 
the  former  edited  by  the  late  Andrew  Duncan,  M.D.,  the  latter  by  Anthony  Todd  Thom- 
son, M.D.,  are  well  known  wherever  the  English  language  is  spoken.  Founded,  as  they 
both  are,  upon  the  excellent  basis  laid  by  Lewis,  they  are  nevertheless  entitled,  from  the 
great  addition  of  valuable  materials,  and  the  distinctive  character  exhibited  in  the  arrange- 
ment of  these  materials,  to  be  considered  as  original  works ;  while  the  style  in  which 
they  have  been  executed  speaks  strongly  in  favor  of  the  skill  and  industry  of  their  authors. 
But  they  were  calculated  especially  for  the  sphere  of  Great  Britain,  and  are  too  deficient 
in  all  that  relates  exclusively  to  this  country,  to  admit  of  being  received  as  standards 
here.  In  the  history  of  our  commerce  in  drugs,  and  of  the  nature,  growth,  and  collection 
of  our  indigenous  medical  plants  ;  in  the  chemical  operations  of  our  extensive  laborato- 
ries ;  and  in  the  modes  of  preparing,  dispensing,  and  applying  medicines,  which  have 
gradually  grown  into  use  among  us ;  there  is  much  that  is  peculiar,  a  knowledge  of  which 
is  not  to  be  gained  from  foreign  books,  and  is  yet  necessary  to  the  character  of  an  accom- 
plished American  pharmaceutist.  We  have,  moreover,  a  National  Pharmacopoeia,  which 
requires  an  explanatory  commentary,  in  order  that  its  precepts  may  be  fully  appreciated, 
and  advantageously  put  into  practice.  On  these  accounts,  it  is  desirable  that  there  should 
be  a  Dispensatory  of  the  United  States,  which,  while  it  embraces  whatever  is  useful  in 
European  pharmacy,  may  accurately  represent  the  art  as  it  exists  in  this  country,  and  give 
instruction  adapted  to  our  peculiar  wants.  It  appears  due  to  our  national  character  that 
such  a  work  should  be  in  good  faith  an  American  work,  newly  prepared  in  all  its  parts, 
and  not  a  mere  edition  of  one  of  the  European  Dispensatories,  with  here  and  there  addi- 
tions and  alterations,  which,  though  they  may  be  useful  in  themselves,  cannot  be  made 
to  harmonize  with  the  other  materials  so  as  to  give  to  the  whole  an  appearance  of  unity, 
and  certainly  would  not  justify  the  assumption  of  a  new  national  title  for  the  book. 
Whether,  in  the  Dispensatories  which  have  been  published  in  the  United  States,  these 
requisites  have  been  satisfactorily  fulfilled,  it  rests  with  the  public  to  determine.  That 
valuable  treatises  on  Materia  Medica  and  Pharmacy  have  been  issued  in  this  country,  no 
candid  person,  acquainted  with  our  medical  literature,  will  be  disposed  to  deny.  In  offer- 
ing a  new  work  to  the  medical  and  pharmaceutical  professions,  the  authors  do  not  wish 
to  be  considered  as  undervaluing  the  labors  of  their  predecessors.  They  simply  conceive 
that  the  field  has  not  been  so  fully  occupied  as  to  exclude  all  competition.  The  Pharmacy 
of  continental  Europe  is  ground  which  has  been  almost  untouched ;  and  much  information 
in  relation  to  the  natural  history,  commerce,  and  management  of  our  own  drugs,  has  lain 
ungathered  in  the  possession  of  individuals,  or  scattered  in  separate  treatises  and  periodi- 
cals not  generally  known  and  read.  Since  the  publication  of  the  last  edition  of  our 
National  Pharmacopoeia,  no  general  explanation  of  its  processes  has  appeared,  though 
required  in  justice  both  to  that  work  and  to  the  public.  The  hope  of  being  able  to  supply 
these  deficiencies  may,  perhaps,  be  considered  a  sufficient  justification  for  the  present 
undertaking. 
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The  Pharmacopoeia  of  the  United  States  has  been  adopted  as  the  basis  of  this  Dis- 
pensatory. It  is  followed  both  in  its  general  division  of  medicines,  aud  in  its  alphabeti- 
cal arrangement  of  them  under  each  division.  Precedence  is,  in  every  instance,  given  to 
the  names  it  recognizes,  while  the  explanations  by  which  it  fixes  the  significance  of  these 
names  are  inserted  in  immediate  connection  with  the  titles  to  which  they  severally  belong. 
Every  article  which  it  designates  is  more  or  less  fully  described  ;  and  all  its  processes, 
after  being  literally  copied,  are  commented  on  and  explained  wherever  comment  and 
explanation  appeared  necessary.  Nothing,  in  fine,  has  been  omitted,  which,  in  the  esti- 
mation of  the  authors,  could  serve  to  illustrate  its  meaning,  or  promote  the  ends  which  it 
was  intended  to  subserve.  This  course  of  proceeding  appeared  to  be  due  to  the  national 
character  of  the  Pharmacopoeia,  and  to  the  important  object  of  establishing,  as  far  as 
possible,  throughout  the  United  States,  uniformity,  both  in  the  nomenclature  and  prepa- 
ration of  medicines.  In  one  particular,  convenience  required  that  the  plan  of  the  Phar- 
macopoeia should  be  departed  from.  The  medicines  belonging  to  the  department  of 
Materia  Medica,  instead  of  being  arranged  in  two  divisions  corresponding  with  the  Pri- 
mary and  Secondary  Catalogues  of  that  work,  have  been  treated  of  indiscriminately  in  alpha- 
betical succession ;  and  the  place  which  they  respectively  hold  in  the  Pharmacopoeia  is 
indicated  by  the  employment  of  the  term  Secondary,  in  connection  with  the  name  of 
each  of  the  medicines  included  in  the  latter  catalogue. 

But,  though  precedence  has  thus  been  given  to  the  Pharmacopoeia  of  the  United 
States,  those  of  Great  Britain  have  not  been  neglected.  The  nomenclature  adopted  by  the 
different  British  Colleges,  and  their  formulas  for  the  preparation  of  medicines,  have  been 
so  extensively  followed  throughout  the  United  States,  that  a  work  intended  to  represent 
the  present  state  of  pharmacy  in  this  country  would  be  imperfect  Without  them  ;  and  the 
fact  that  the  writings  of  British  physicians  and  surgeons,  in  which  their  own  official  terms 
and  preparations  are  exclusively  employed  and  referred  to,  have  an  extensive  circulation 
among  us,  renders  some  commentary  necessary  in  order  to  prevent  serious  mistakes.  The 
Pharmacopoeias  of  London,  Edinburgh,  and  Dublin  have,  therefore,  been  incorporated,  in 
all  their  essential  parts,  into  the  present  work.  Their  official  titles  are  uniformly  given, 
always  in  subordination  to  those  of  the  United  States  Pharmacopoeia,  when  they  express 
the  same  object ;  but  in  chief,  when,  as  often  happens,  no  corresponding  medicine  or  prep- 
aration is  recognized  by  our  national  standard.  In  the  latter  case,  if  different  names  are 
applied  by  different  British  Colleges  to  the  same  object,  that  one  is  generally  preferred 
which  is  most  in  accordance  with  our  own  system  of  nomenclature,  and  the  others  are 
given  as  synonymes.  The  medicines  directed  by  the  British  Colleges  are  all  described,  and 
their  processes  either  copied  at  length,  or  so  far  explained  as  to  be  intelligible  in  all 
essential  particulars. 

Besides  the  medicinal  substances  recognized  as  official  by  the  Pharmacopoeias  alluded 
to,  some  others  have  been  described,  which,  either  from  the  lingering  remains  of  former 
reputation,  from  recent  reports  in  their  favor,  or  from  their  important  relation  to  medi- 
cines in  general  use,  appear  to  have  claims  upon  the  attention  of  the  physician  and  apoth- 
ecary. Opportunity  has,  moreover,  been  taken  to  introduce  incidentally  brief  accounts 
of  substances  used  in  other  countries  or  in  former  times,  and  occasionally  noticed  in  medi- 
cal books  ;  and,  that  the  reader  may  be  able  to  refer  to  them  when  desirous  of  informa- 
tion, their  names  have  been  placed  with  those  of  the  standard  remedies  in  the  Index. 

In  the  description  of  each  medicine,  if  derived  immediately  from  the  animal,  vege- 
table, or  mineral  kingdom,  the  attention  of  the  authors  has  been  directed  to  its  natural 
history,  the  place  of  its  growth  or  production,  the  method  of  collecting  and  preparing  it 
for  market,  its  commercial  history,  the  state  in  which  it  reaches  us,  its  sensible  proper- 
ties, its  chemical  composition  and  relations,  the  changes  which  it  undergoes  by  time  and 
exposure,  its  accidental  or  fraudulent  adulterations,  its  medical  properties  and  applica- 
tion, its  economical  uses,  and  the  pharmaceutical  treatment  to  which  it  is  subjected.   If  a 
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chemical  preparation,  the  mode  and  principles  of  its  manufacture  are  indicated  in  addi- 
tion to  the  other  particulars.  If  a  poison,  and  likely  to  be  accidentally  taken,  or  pur- 
posely employed  as  such,  its  peculiar  toxicological  effects,  together  with  the  mode  of 
counteracting  them,  are  indicated ;  and  the  best  means  of  detecting  its  presence  by 
reagents  are  explained. 

The  authors  have  followed  the  example  of  Dr.  A.  T.  Thomson,  in  giving  botanical 
descriptions  of  the  plants  from  which  the  medicines  treated  of  are  derived.  In  relation  to 
all  indigenous  medicinal  plants,  and  those  naturalized  or  cultivated  in  this  country,  the 
advantages  of  such  descriptions  are  obvious.  The  physician  may  often  be  placed  in  situ- 
ations in  which  it  may  be  highly  important  that  he  should  be  able  to  recognize  the 
vegetable  which  yields  a  particular  medicine  ;  and  the  apothecary  is  constantly  liable  to 
imposition  from  the  collectors  of  herbs,  unless  possessed  of  the  means  of  distinguishing, 
by  infallible  marks,  the  various  products  presented  to  him.  A  knowledge  of  foreign 
medicinal  plants,  though  of  less  importance,  will  be  found  useful  in  various  ways,  inde- 
pendently of  the  gratification  afforded  by  the  indulgence  of  a  liberal  curiosity  in  relation 
to  objects  so  closely  connected  with  our  daily  pursuits.  The  introduction  of  these  botani- 
cal notices  into  a  Dispensatory  appears  to  be  peculiarly  appropriate  ;  as  they  are  to  be 
considered  rather  as  objects  for  occasional  reference  than  for  regular  study  or  continuous 
perusal,  and  therefore  coincide  with  the  general  design  of  the  work,  which  is  to  collect  into 
a  convenient  form  for  consultation  all  that  is  practically  important  in  relation  to  medi- 
cines. The  authors  have  endeavored  to  preserve  a  due  proportion  between  the  minute- 
ness of  the  descriptions,  and  their  value  as  means  of  information  to  the  student ;  and,  in 
pursuance  of  this  plan,  have  generally  dwelt  more  at  length  upon  our  native  plants  than 
upon  those  of  foreign  growth ;  but,  in  all  instances  in  which  they  have  deemed  a  botanical 
description  necessary,  they  have  taken  care  to  include  in  it  the  essential  scientific  char- 
acter of  the  genus  and  species,  with  a  reference  to  the  position  of  the  plant  in  the  arti- 
ficial and  natural  systems  of  classification  ;  so  that  a  person  acquainted  with  the  elements 
of  botany  may  be  able  to  recognize  it  when  it  comes  under  his  observation. 

In  preparing  the  Dispensatory,  the  authors  have  consulted,  in  addition  to  many  of 
the  older  works  of  authority,  the  greater  number  of  the  treatises  and  dissertations  which 
have  recently  appeared  upon  the  various  subjects  connected  with  Pharmacy,  and  espe- 
cially those  of  the  French  writers,  who  stand  at  present  at  the  head  of  this  department  of 
medical  science.  They  have  also  endeavored  to  collect  such  detached  facts,  scattered 
through  the  various  scientific,  medical,  and  pharmaceutical  journals,  as  they  conceive 
to  be  important  in  themselves,  and  applicable  to  the  subjects  under  consideration ;  and 
have  had  frequent  recourse  to  the  reports  of  travellers  in  relation  to  the  natural  and 
commercial  history  of  foreign  drugs.  The  occasional  references  in  the  body  of  the 
work  will  indicate  the  sources  from  which  they  have  most  largely  drawn,  and  the 
authorities  upon  which  they  have  most  relied.  In  relation  to  our  own  commerce  in 
drugs,  and  to  the  operations  of  our  chemical  laboratories,  they  are  indebted  for  infor- 
mation chiefly  to  the  kindness  of  gentlemen  engaged  in  these  branches  of  business,  who 
have  always  evinced,  in  answering  their  numerous  inquiries,  a  promptitude  and  polite- 
ness which  merit  their  warm  thanks,  and  which  they  are  pleased  to  have  this  opportunity 
of  acknowledging.1 

It  has  not  been  deemed  necessary  to  follow  the  example  of  the  British  Dispensatories, 
by  inserting  into  the  work  a  treatise  upon  chemistry,  under  the  name  of  Elements  of 

1  The  authors  deem  it  proper  to  state  that  they  are  peculiarly  indebted  for  assistance  to  Mr.  Daniel 
B.  Smith,  president  of  the  Philadelphia  College  of  Pharmacy,  to  whom,  besides  much  important  informa- 
tion in  relation  to  the  various  branches  of  the  apothecary's  business,  they  owe  the  prefatory  remarks  on 
Pharmacy,  which  are  placed  at  the  commencement  of  the  second  part  of  the  work,  and  the  several 
articles,  in  the  Materia  Medica,  upon  Leeches,  Carbonate  of  Magnesia,  and  Sulphate  of  Magnesia. 
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Pharmacy.  Such  a  treatise  must  necessarily  be  very  meagre  and  imperfect,  and,  as  sys- 
tems of  chemistry  are  in  the  hands  of  every  physician  and  apothecary,  would  uselessly 
occupy  the  place  of  valuable  matter  of  less  easy  access. 

The  authors  may,  perhaps,  be  permitted  to  observe,  in  relation  to  themselves,  that 
they  have  expended  much  time  and  labor  in  the  preparation  of  the  work ;  have  sought 
diligently  for  facts  from  every  readily  accessible  source  ;  have  endeavored,  by  a  compari- 
son of  authorities,  and  a  close  scrutiny  of  evidence,  to  ascertain  the  truth  whenever 
practicable ;  and  have  exerted  themselves  to  the  extent  of  their  abilities  to  render  the 
Dispensatory  worthy  of  public  approbation,  both  for  the  quality  and  quantity  of  its  con- 
tents, and  the  general  accuracy  of  its  statements.  They  are  conscious,  nevertheless,  that 
in  so  great  a  multiplicity  of  details,  numerous  errors  and  deficiencies  may  exist,  and  that 
the  faults  of  undue  brevity  in  some  cases,  and  prolixity  in  others,  may  not  have  been 
entirely  avoided  ;  but  they  venture  to  hope  that  a  candid  public  will  make  all  due  allow- 
ances ;  and  they  take  the  liberty  to  invite,  from  all  those  who  may  feel  interested  in 
the  diffusion  of  sound  pharmaceutical  knowledge,  the  communication  of  friendly  sugges- 
tions or  criticisms  in  relation  to  the  objects  and  execution  of  the  work. 

Philadelphia,  January,  1833. 
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Ait.— W.  Aiton. 

Arab. — Arabic. 

Aubl. — Aublet. 

B. — Baum§'s  Hydrometer. 

B.  et  H. — Bentham  and  Hooker. 

B.  &  T  —  Bentley  &  Trimen's  Medicinal  Plants. 
Baill. — Baillon. 

Bart. — Barton. 
Benth. — Bentham. 
Bl  —  Blume. 
Boehm. — Boehmer. 
Boiss. — Boissier. 
Br. — Braun. 

Br. — The  British  Pharmacopoeia,  1898. 
Br.    Add. — Indian     and     Colonial     Addendum 
(1900)  to  the  British  Pharmacopoeia  (1898). 
Britt  —  Britton. 
Brot. — Brotero. 

C.  et  8. — Chamisso  and  Schlechtendal. 
Carr. — Carriere. 

Cav. — Cavaniles. 
Cerv. — Cervantes. 
Cc. — Cubic  centimeter. 
Cham. — Chamisso. 
Chois. — Choisey. 
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Cod. — Codex     Medicamentarius.       The     French 
Pharmacopoeia. 
Coult. — Coulter. 
Coult.  et  R. — Coulter  and  Rose. 
DC— De  Candolle. 
Desf. — Desfontainea. 
Desr. — Desroussaux. 
Dry. — Dryander. 
Duh. — Duhamel. 

E.  et  P.— Engler  and  Prantl. 
Ell.— Elliott. 

Engl. — Engler. 

F.  Muell. — Ferdinand  von  Miiller. 
Fam. — Family. 

Fisch. — Fischer. 

Fr. — French. 

Fr.   Cod. — The  French  Pharmacopoeia. 

Froel. — Froelich. 

G. — German. 

Oaert. — Gaertner. 
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Hook.— W.  J.  Hooker. 

Hook.  f.—J.  D.  Hooker. 

Houtt. — Houttyn. 
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It. — Italian. 

J  acq. — Jacquin. 

Juss. — Jussieu. 

Kze. — Kunze. 

Labill. — Labillardidre. 

Lam. — Lamarck. 

Lindl. — Lindley. 

Linn. — Linnaeus    ( Linne ) . 

Michw. — Michaux. 

Miq. — Miquel. 

Mm. — Millimeter. 

Moench. — Moenchausen. 

Mol. — Molecule. 

N.  F. — National  Formulary. 

Nat.  Ord.— Natural  Order. 

Nutt.— Nuttall. 

Off.  Prep. — Official  Preparations. 

P.  O. — The  German  Pharmacopoeia.  Arzneibuch 
ffir  das  Deutsche  Reich  (1900). 

Pav. — Pavon. 

Port. — Portuguese. 

Raf. — Rafinesque. 

Roxb. — Roxburgh. 

Schlecht. — Schlechtendal. 

Sonn, — Sonnerat. 

Sp. — Spanish. 

Sp.  Gr. — Specific  Gravity. 

Sw. — Swartz. 

T.  et  G. — Torrey  and  Gray. 

Thunb. — Thunberg. 

Tul. — Tulasne. 

V.  8. — The  Pharmacopoeia  of  the  United  States, 
8th  Rev.  Older  editions  have  date  attached  thus: 
V.  8.   (1890). 

Vaill.— Vaillant. 

For. — Variety. 

Willd.  Sp.  Plant. — Willdenow's  edition  of  the 
Species  Plantarum  of  Linnaeus. 

Woodv.  Med.  Bot. — Woodville's  Medical  Botany, 
2d  edition. 
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A.  de  P. — Archives  de  Physiologie  normale  et 
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ologie   und  Pharmakologie. 

A.  G.  M. — Archives  generates  de  M6decine. 
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A.  I.  P. — Archives  internationales  de  Pharma- 
codynamique. 

A.  J.  P. — American  Journal  of  Pharmacy. 


A.  M.  8.  J. — Atlanta  Medical  and  Surgical  Jour- 
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A.  Pharm. — Archiv  der  Pharmacie. 
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Aerzt.  Rund. — Aerztliche  Rundschau. 

All.  W.  M.  Z. — Allgemeine  Wiener  medicinische 
Zeitung. 

Am.  Chem.  J. — American  Chemical  Journal. 


Abbreviations. 


Am.  Drug. — American  Druggist  (continuation 
of  New  Remedies ) . 

Am.  J.  M.  S. — American  Journal  of  Medical 
Sciences. 

Am.  J.  Sci. — American  Journal  of  Science  (and 
Arts). 

Am.  Med. — American  Medicine. 
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nal. 
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ual-Apparat. 
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M.  M.  J. — Maryland  Medical  Journal. 

M.    M.    W. — Milnchner    medicinische    Wochen- 
schrift. 
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M.  S.  Rep. — Medical  and  Surgical  Reporter. 
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Med.  Rec. — Medical  Record. 
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macie. 


Abbreviations. 


xi 


N.  Y.  J.  Pharm. — New  York  Journal  of  Phar- 
macy. 

N.  Y.  M.  J. — New  York  Medical  Journal. 

N.  Y.  M.  R. — New  York  Medical  Record. 

Nat.  Drug. — National  Druggist. 

Nouv.  Rem. — Les  Nouveaux  RemSdes. 

0.  Z. — Oesterreichische  Zeitschrift,  1903. 

P.  G. — German  Pharmacopoeia. 

P.  J. — Pharmaceutical   Journal,   London. 

P.  M.  T. — Philadelphia  Medical  Times. 

Pac.  Drug. — Pacific  Druggist. 

Ph.  Archiv. — Pharmaceutical  Archives. 

Ph.  Cb. — Pharmaceutisches  Centralblatt. 

Ph.  Centralh. — Pharmaceutische  Centralhalle. 

Ph.  Era. — Pharmaceutical  Era. 

Ph.  Post. — Pharmaceutische  Post. 

Ph.  Rec. — Pharmaceutical  Record. 

Ph.  Rev. — Pharmaceutical  Review. 

Ph.  Rund. — Pharmaceutisches  Rundschau. 

Ph.  Z.  R. — Pharmaceutische  Zeitschrift  fur 
Russland. 

Ph.  Ztg. — Pharmaceutische  Zeitung. 

Pharm. — The  Pharmacist. 

Philos.  Mag. — Philosophical  Magazine. 

Pr.  M.  W. — Prager  medicinische  Wochenschrift. 

Pract. — Practitioner. 

Pract.  Drug. — Practical  Druggist. 

Proc.  A.  Ph.  A. — Proceedings  of  the  American 
Pharmaceutical    Association. 

Proc.  Am.  Med.  Ass. — Proceedings  of  American 
Medical   Association. 

Proc.  Chem.  Soc. — Proceedings  of  the  Chemical 
Society. 

Proc.  Roy.  Soc.  N.  8.  W. — Proceedings  of  the 
Royal  Society  of  New  South  Wales. 

Prog.  M. — Le  Progres  M6dicale. 

R.  C.  C. — Revue  des  Cultures  Coloniale. 

R.  M.  Est.— Revue  Medicale  de  l'Est. 

R.  T. — Revue  de  Therapeutique  MSdicale  et 
Chirurgicale. 

Rif.  M. — La  Riforma  Medica. 

8.  Jb. — Schmidt's  Jahrbiicher  der  in-  und 
auslandischen   gesammten   Medicin. 

8.  W.  P. — Schweizerische  Wochenschrift  fur 
Pharmacie. 


8.  M. — La  Semaine  M§dicale. 

Schim.  Rep. — Schimmel  &  Co.'s  Semi-annual 
Report. 

St.  L.  M.  8.  J. — St.  Louis  Medical  and  Surgical 
Journal. 

St.  P.  M.  W. — St.  Petersburger  medicinische 
Wochenschrift. 

T.   G. — Therapeutic  Gazette. 

T.   Mod. — Terapia   Moderna. 

Ther.  Oeg. — Die  Therapie  der  Gegenwart. 

Th.  M. — Therapeutische  Monatshefte. 

Ther.    Prog. — Therapeutic    Progress. 

Ther.    Woch. — Therapeutische    Wochenschrift. 

Tr.  Col.  State.  Med.  Soc. — Transactions  of  the 
Colorado  State  Medical  Society. 

Tr.  Linn.  Soc. — Transactions  of  the  Linnsean 
Society. 

Vngar.  Med.  Presse. — Ungarische  medicinische 
Presse. 

Union  Med. — L'Union  MGdicale. 

V.  P.  M.  B. — University  of  Pennsylvania  Med- 
ical   Bulletin. 

U.  8. — United  States  Pharmacopoeia. 

V.  A.  P.  A. — Virchow's  Archiv  fiir  Patholo- 
gische  Anatomie  und  Physiologie. 

W.  J.  M.  8. — Western  Journal  of  Medicine  and 
Surgery. 

W.  K.  R. — Wiener  klinische  Rundschau. 

W.  K.  W. — Wiener  klinische  Wochenschrift. 

W.  M.  Bl. — Wiener  medicinische  Blatter. 

W.   M.   P. — Wiener   medicinische   Presse. 

West.   Drug. — The   Western   Druggist. 

Y.  B.  P. — Year-book  of  Pharmacy  and  Trans- 
actions of  British  Pharmaceutical  Conference. 

Z.  B.— Zeitschrift  fur  Biologie. 

Zeit.  An.  Chem. — Zeitschrift  fUr  Analytische 
Chemie. 

Zeit.  angew.  Chem. — Zeitschrift  fiir  angewandte 
Chemie. 

Zeit.  Anorg.  Chem. — Zeitschrift  fiir  anorgan- 
ischen  Chemie. 

Zeit.  Oest.  Apoth.  Ver. — Zeitschrift  des  Allge- 
meinen  Oesterreichischen  Apotheker-Vereines. 

Zeit.  T.  M. — Zeitschrift  fttr  thierische  Medicin. 


EXPLANATORY  KEY  TO  THE  PRONUNCIATION. 

The  introduction  of  diacritical  marks  to  indicate  the  pronunciation  of  the  official  titles  in  this  work 
requires  the  insertion  of  a  key  to  make  them  intelligible.  The  system  in  use  in  Worcester's  Dictionary 
has  been  adopted. 


a . .  long,  as  in  fate. 

a . .  short,  as  in  fat. 

a . .  obscure,  as  in  abide. 

a . .  long  before  r,  as  in  fare. 

a . .  Italian   or   grave,   as   in 

far. 
a .  .intermediate,  as  in  fist. 
a.  .broad,  as  in  fall. 

6.  .long,  as  in  mete. 
8.  .short,  as  in  met. 
e.. obscure,  as  in  other. 
6.  .like  a,  as  in  heir. 
e . .  obtuse,  as  in  her. 
(b) 


i . .  long,  as  in  pine. 
I.  .short,  as  in  pin. 
j.. obscure,  as  in  peril. 
L.like  long  e,  as  in  mien. 
I.  .obtuse,  as  in  sir. 

6.  .long,  as  hope. 
6.  .short,  as  in  n6t. 
o . .  obscure,  as  in  arbor. 
6.. long    and    close,    as    in 

m6ve. 
6 . .  broad,  as  in  n6r. 
6.  .like  short  u,  as  in  son. 


u . .  long,  as  in  tube. 

u.  .short,  as  in  but. 

u.. obscure,  as  in  suppose. 

u.  .as  in  annual. 

u . .  short  and  obtusa,  as  in 

bur. 
6 .  .long  and  close,  as  in  rule. 

c.  .soft,  like  s. 
2 . .  hard,  like  k. 
g..like  j. 
s . .  like  z. 
y . .  like  I. 


GLOSSARY. 


In  the  following  Glossary  will  be  found  short  definitions  of  many  of  the  terms  employed  in  the 
Dispensatory  to  designate  the  medical  properties  of  the  remedies ;  most  of  the  words  are  commonly 
employed  as  nouns,  and  sometimes  as  adjectives. 

Absorbents. — Drugs  used  to  produce  absorption  of  exudates  or  diseased  tissues. 

Abstergents. — Detergents. 

Alteratives — Medicines  used  to  so  modify  nutrition  as  to  overcome  morbid  processes. 

Anaesthetics. — Medicines  used  to  produce  anaesthesia  or  unconsciousness. 

Analeptics. — Restorative  medicines,  or  food. 

Analgesics. — Medicines  used  to  allay  pain. 

Anaphrodisiacs. — Medicines  used  to  allay  sexual  feeling. 

Anodynes. — Medicines  used  to  allay  pain. 

Antacids. — Medicines  used  to  neutralize  acid  in  the  stomach  and  intestines. 

Anthelmintics. — Medicines  used  to  destroy  intestinal  worms. 

Antiarthritics. — Medicines  used  for  the  relief  of  gout. 

Antihydropics. — Medicines  used  for  the  relief  of  dropsy. 

Antilithics. — Medicines  used  for  the  relief  of  calculous  affections. 

Antiperiodics — Medicines  used  for  the  relief  of  malarial  fevers. 

Antipyretics. — Medicines  used  for  the  reduction  of  bodily  temperature  in  fevers. 

Antiseptics. — Substances  which  have  the  power  of  preventing  putrefaction. 

Antispasmodics — Medicines  used  for  the  relief  of  nervous  irritability  and  minor  spasms. 

Antisyphilitics. — Medicines  used  for  the  relief  of  syphilis. 

Antizymotics.—  Substances  which  have  the  power  of  killing  disease-germs. 

Aperients. — Mild  purgatives. 

Aphrodisiacs. — Substances  used  to  increase  sexual  power  or  excitement. 

Aromatics. — Medicines  characterized  by  a  fragrant  or  spicy  taste  and  odor,  and  stimulant  to  the  gastro- 
intestinal mucous  membrane. 

Aromatic  Bitters. — Medicines  which  unite  the  properties  of  the  aromatics  and  the  simple  bitters. 

Astringents. — Medicines  having  the  power  of  influencing  vital  contractility,  thereby  condensing  tissues. 

Bitters— Simple. — Medicines  which  have  a  bitter  taste  and  have  the  power  of  stimulating  the  gastro- 
intestinal mucous  membrane,  without  affecting  the  general  system. 

Blisters.— Medicines  which  when  locally  applied  cause  inflammatory  exudation  of  serum  from  the  skin, 
and  are  used  as  revulsants. 

Calefacients. — Medicines  used  externally  to  cause  a  sense  of  warmth. 

Cardiac  Depressants. — Medicines  used  to  lower  the  heart's  action. 

Cardiac  Stimulants. — Medicines  used  to  increase  the  heart's  action. 

Carminatives. — Medicines  containing  a  volatile  oil  used  to  excite  intestinal  peristalsis  and  provoke  an 
expulsion  of  flatus. 

Cathartics. — Purgatives. 

Caustics. — Medicines  used  to  destroy  living  tissues. 

Cholagogues.— Medicines  which  provoke  a  flow  of  bile. 

Constringents. — Astringents. 

Convulsants. — Medicines  which  cause  convulsions. 

Correctives. — Medicines  used  to  correct  or  render  more  pleasant  the  action  of  other  remedies,  especially 
purgatives. 

Corrigents. — Correctives. 

Demulcents. — Mucilaginous  principles  which  are  used  in  solution  to  soothe  and  protect  irritated  mucous 
membranes  or  other  tissues. 

Deobstruents — (Term  obsolete  and  not  very  definite.)  Medicines  which  overcome  obstruction  ;  aperients. 

Deodorants. — Substances  which  destroy  or  hide  foul  odors. 

Depilatories. — Substances  used  to  remove  hair. 

Depressants. — Sedatives. 

Depresso-Motors. — Medicines  which  lessen  motor  activity. 

Depurants. — Medicines  which  act  upon  the  emunctories  so  as  to  cause  excretion  and  thereby  purify  the 
system.  xiii 


xiv  Glossary. 

Detergents — Medicines  which  cleanse  wounds,  ulcers,  etc. 

Diaphoretics. — Medicines  which  produce  sweating. 

Digestants. — Ferments  and  acids  which  have  the  power  of  aiding  in  the  solution  of  food. 

Diluents — Medicines  which  dilute  secretions  and  excretions. 

Disinfectants. — Substances  which  have  the  power  of  destroying  disease-germs  or  the  noxious  properties 
of  decaying  organic  matter. 

Diuretics. — Medicines  which  increase  the  secretion  of  urine. 

Drastics. — Purgatives  which  cause  much  irritation. 

Ecbolics — Medicines  which  produce  abortion. 

Eccoprotics,  or  Ectoprotics. — Laxatives. 

Emetics. — Medicines  which  cause  vomiting. 

Emmenagogues. — Medicines  which  stimulate  menstruation. 

Emollients. — Substances  used  to  mechanically  soften  and  protect  tissues. 

Epispastics. — Blisters. 

Errhines. — Medicines  which  increase  the  nasal  secretions. 

Escharotics. — Caustics. 

Evacuants. — Medicines  which  evacuate  :  chiefly  applied  to  purgatives. 

Excitants. — Stimulants. 

Excito-Motors. — Medicines  which  increase  motor  activity. 

Expectorants. — Medicines  which  act  upon  the  pulmonic  mucous  membrane  and  increase  or  alter  its  secre- 
tions. 

Febrifuges. — Medicines  which  dissipate  fever. 

Qalactagogues. — Medicines  which  increase  the  secretion  of  milk. 

Haemostatics. — Medicines  which  arrest  hemorrhages. 

Hydragogues. — Purgatives  which  cause  large  watery  dischargee. 

Hypnotics. — Medicines  which  cause  sleep. 

Laxatives. — Mild  purgatives. 

Local  Anaesthetics. — Medicines  which  when  applied  locally  destroy  sensation. 

Mydriatics. — Medicines  which  cause  mydriaxi.*,  or  dilatation  of  the  pupil. 

Myotics. — Medicines  which  cause  myosis,  or  contraction  of  the  pupil. 

Narcotics. — Powerful  anodyne  hypnotics. 

Neurotics. — Medicines  which  act  upon  the  nervous  syskin. 

Nutriants. — Medicines  which  modify  the  nutritive  processes. 

Nutrients. — Substances  which  nourish. 

Oxytocics. — Medicines  which  stimulate  uterine  contractions. 

Peristaltics — Medicines  which  increase  perfatalBtai 

Prophylactics. — Medicines  which  prevent  the  taking  or  development  of  disease. 

Protectives. — Medicines  which  protect  a  part  when  applied  to  it. 

Ptyalagogues. — Sialagogues. 

Purgatives. — Medicine?  which  produce  copious  discharges  from  the  bowels. 

Refrigerants. — Medicines  which  lessen  the  bodily  temperature. 

Revulsants. — Medicines  which  by  causing  irritation  draw  nervous  force  and  blood  from  a  distant  dis- 
eased part. 

Rubefacients. — Medicines  which  cause  irritation  and  redness,  and  are  used  as  revulsants. 

Sedatives. — Medicines  which  lower  functional  activity. 

Sialagogues. — Medicines  which  excite  the  salivary  glands  to  secretion. 

Somnifacients. — Soporifics. 

Soporifics. — Medicines  which  cause  sleep. 

Sorbefacients. — Medicines  which  cause  absorption. 

Specifics. — Medicines  which  have  a  direct  curative  influence  on  certain  individual  diseases. 

Stimulants. — Medicines  which  increase  functional  activity. 

Stomachics. — Stimulants  to  the  stomach. 

Styptics. — Haemostatics. 

Sudorifics. — Medicines  which  produce  sweating. 

Taenicides. — Medicines  which  kill  the  tapeworm. 

Tonics. — Medicines  which  permanently  increase  the  systemic  tone  by  stimulating  nutrition. 

Vermicides. — Medicines  which  kill  intestinal  worms. 

Vermifuges. — Medicines  which  cause  the  expulsion  of  intestinal  worms. 

Vesicatorie  s. — Blisters. 


INDEX  OF  DISEASES. 


Abortion. 

Black  haw,  1S34 
Caulophyllum,  1438 
Ergot,  452 

European    pennyroyal,    1563 
Salipyrin,  1639 

Abrasion. 

Iodoform,  661 
Magnesia,  755 

Abscess. 

Airol,   1373 
Alumnol,    1377 
Borax,  1134 
Chlorine  water,  710 
Echinacea,   1476 
Germander,   1672 
Glybolid,    1504 
Iodine,  669 
Iodine  eigone,  1477 
Iodoform,  662 
Oleate  of  mercury,  823 
Orthoform,  1597* 
Potassium  permanganate, 
1015 

Acne. 

Euresol,  1501 

Fanghi  di  sclofani,  1487 

Ichthyol,    1523 

Lappa,    690 

Lignol,  1549 

Lysulfol,  1555 

Mercuric  nitrate,  solution  of, 

723 
Oil  of  cajuput,  838 
Sulphurated  lime,  271 

Addison's  Disease. 

Suprarenal  glands,  584 

Adenitis. 

See  Glands,  Enlarged. 

Albuminuria. 

Gallic  acid,  30 
Koumys,    1542 
Strontium  lactate,  1662 
Tannalbin,  1667 

See  also  Bright' s  Disease. 

Alcoholism. 

Capsicum,  291 

Gold    and    sodium    chloride, 
220 

Alopecia. 

Dupuvtren's  ointment,   1307 
Oil   of    savin,    873 

Amaurosis. 

Euphorbium,   1485 
Santonin,  1087 


Amenorrhea. 

Achillea,  1368 
t/Aloes,  116 

Aloes  and  iron,  pills  of,  953 

Aloes   and   myrrh,    pills   of, 
954 

Aloes    and    myrrh,    tincture 
of,   1253 

Aloes,    compound    decoction 
of,   422 

Ammoniated  iron,  1533 

Ammonium  chloraurate, 
1506 
kApiol,   1393 

Bistort,  1417 

Black  hellebore,   1515 

Blessed  thistle,  1439 

Calendula,  263 

Cantharides,    287 

Caper  bush,  1430 

Castor,    1435 

Caulophyllum,  1438 

Croton  oil,  887 

Ferric   phosphate,   509 

Ferrous  iodide,   1490 

Galbanum    572 

Gentian,  582 

Germander,  1672 

Ground  pine,  1373 

Guaiac,     ammoniated     tinc- 
ture  of,    1269 

Guaiac,  tincture  of,  1269 
v  Hedeoma,  610 

Indigo,  1529 

Inula,  1531 

Leonurus  cardiaca,  1548 

Manganese  dioxide,  761 

Marrubium,  767 

Mugwort,  1366 

Myrrh,  801 

Oil  of  amber,  1379 

Oil  of  hedeoma,  849 
i  Oil  of  savin,  873 

Oil  of  turpentine,  880 

Oxalic  acid,  1600 
-Parsley,   1393 

Potassium    permanganate, 
1015 

Rubia,    1634 
v  Ruta,  1636 

Sagapenum,  1637 

Santonin,   1087 
1  Savin,    1070 

Senecio,  1646 

Shepherd's  purse,  1430 

Sumbul,   1210 
'-'Tang-kui,     1667 

Tansy,  1667 

Water-pepper,  1417 

Anemia. 

Arrhenal,    1651 
Blaud's  pills,  950 
Cactus,  1424 


Anemia. 

Copper  arsenite,  1459 

Euquinine,  1486 

Ferric  albuminate,  1487 

Ferric  valerate,  1489 

Ferripyrine,    1489 

Ferro-manganic  prepara- 
tions, 1560 

Ferro:.ol,    1489 

Ferrous  carbonate,  768 

Fersan,  1492 

Gold    pentabromide,    1506 

Iron,  516 

Kefir,  1540 

Manganese  sulphate.  763 

Manganous  iodide,  1559 

Myrrh,  801 

Nickel  carbonate,  1579 

Nuclein,  1583 

Sodium  caseinate,  1651 

Strychnine,  1194 

Sumbul,  1210 

Vanadic  acid,   1690 

Vanadium,  1690 
See  also  Chlorosis. 

Anaesthesia,    Accidents    of 

Strychnine,  1195 

Anchylostoma. 

Thymol   urethane,   1677 

Aneurism. 

Ferric  chloride,  495 

Ferric  chloride,  solution  of, 

715 
Gelatin,  577 
Lead  acetate,   970 
Nitrated  alcohols,  158o 
Potassium  iodide,  100J 

Angina. 

See  Sore  Throat. 


Angina  Pectoris. 

Amyl  nitrite,   142 
Erythrol    tetranitrate,    1480 
Nitrated  alcohols,  1580 
Nitroglycerin,  1177 
Pellote,'  1387 
Salicylbromanilide,  1639 

Anorexia. 

Orexin  tannate,  1596 
Quassia,  1033 

Anthrax. 

Blepharis,  1418 
Silver  fluoride,  1494 

Antimony  Poisoning. 

Treatment  of,  150 
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Anus,  Fissure  of. 

See  Fissurt. 

Anus,  Prolapsed. 

Balsam-apple,  1571 
Krameria,  686 
Nutgall  ointment,  1309 
Oak  bark,  1035 
Rye,  1G36 

Tannic    acid,    ointment    of, 
1305 

Aphthae. 

Borax  honey,  774 
Boric  acid,  24 
Geranium,  583 
Goldthread,  1459 
Myrrh,   802 

Myrrh,  tincture  of,   1278 
Sodium   borate,    1136 
Sodium  sulphite,  1158 
Tannic  acid:  82 

See  also  Stomatitis. 

Apoplexy. 

Ergot,  452 

Arsenical   Poisoning. 
Ferric  hydroxide,  500 

Ferric   hydroxide  with  mag- 
nesium oxide,  507 

Arterial   Sclerosis. 

Potassium  nitrate,  1013 

Arthritis. 

Cantharides.  288 
Cod  liver  oil,  8G0 
Lead  tannate,  1547 
Mercury,  oleate  of,  823 
Pyrosal.  1625 
Veratrine,  1330 

Ascaris  Lumbricoides. 

Aloes,  11(1 
Azedarach,  1404 
Cabbage-tree  bark,  1423 
Chenopodium,  1442 
Cod  liver  oil,  860 
Cowhage,  1573 
Oil  of  turpentine,  880 
Santonin,    1087 
See  also  Worms. 

Ascaris  Vermicularis. 

Aloes,    116 
Cod  liver  oil,  860 
Naphthalene,    802 
Oil  of  turpentine,  880 
Vinegar,  1693 

Ascites. 

Iodine,  667.  669 
Iodine,  tincture  of.  1272 
Mercury,  636 
Orthosiphon.  1598 

Asphyxia. 

Acetic  acid,  19 

Asthma. 

Allyl  bromide    (note),  877 
Allyl  tribromide,  1376 
Ammoniac,  127 


Asthma. 

Amyl  nitrite,  142 
Arum,  1399 
Asafetida,  209 
Asclepias    syriaca,    1401 
Aspidosperma,  1403 
Atropine,  215 
Balsam  of  Peru.  223 
Belladonna,  229 
Bitter  candytuft,  1521 
Caruba  di  guiden,   1432 
Catalpa,  1435 
Chloral  hydrate,  326 
Chloroform,  332 
Cobweb,   1451 
Colchieum,  383 
Creosote  iodide.  1465 
Cuckoo  (lower,   1431 
Delphinium.    1472 
Dionine.   1473 
Dracontium,  1475 
Kriodictyon,  453 
Eucalyptus,  450 
Euphorbia  pilulifera,  1484 
Evening  primrose,  1584 

Crindelia.  (iOl 
Honeysuckle,    1554 
Iodine    eigone,    1477 
Iodopyrine,  1532 

Ipecac.  (175 

Laburnum,  147 1 

Lobelia,  748 

Lobelia,  tincture  of,  1276 

Lobelia,    vinegar   of    (note), 

749 
Nitrated  alcohols,  1580 
Nit  roglyoerin,    1 177 
Opopanax,  1596 

(  Kvincl  of  squill.  91  1 

Paraldehyde,  916 
Pellote,  1387 
Petroleum,  1610 
Polvpodium,  1617 
Potassium    oobalti-nitrite, 
1619 

Potassium   nitrate.    1013 
Potassium   nitrate   paper, 

319 
Pyramidon   1624 
Pyridine.   1626 
Pyridine   tricarboxylic   acid, 

1626 
Sabal.  1069 
Saxifrage,  1615 
Senega,  1109 
Solanine.  1655 
Stramonium,   1184 
Sulphur.   1207 
Sulphurated  potassa,  982 
Sumbul,  1210 
Suprarenal  glands.  584 
Tobacco,   1681 
Tribromallyl,  1682 
Warming  plaster.  439 
Water  hemlock,  1584 

Baldness. 

See  Alopecia. 

Bed=Sores. 

Lead  tannate,   1547 
Tannoform,   1668 

Bites,  Snake. 

Alcohol,  110 


Bites,  Snake. 

Ammonia  water,  170 
Asclepias  verticillata,  1400 
Cahinca,  1427 
Cedron,  1438 
Euphorbia,    1484 
Goat's  rue,  1500 
Gollindrinera,  1484 
Guaco,   1507 
Liatris,  1549 
Oxgall,  491 
Pareira    brava,    917 
Potassium   permanganate, 

1015 
Rattlesnake  root,  1576 
Simaruba,  1649 
Treatment  of   (note),  1015 

Bladder,  Catarrh  of. 

See  Cystitis. 

Bladder,  Irritable. 

Belladonna     leaves,    extract 

of,  471 
Peach  leaves,  1605 
Triticum,  1296 

Bladder,  Ulcer  of. 

Pareira    brava,   917 

Uva  ursi,  1321 

Blisters. 

Lead  carbonate  ointment, 

1317 
Lead  subacetate,  solution  of, 

730 
Etoain    cerate,    315 

Spermaceti  ointment,  1308 

Boils. 

Echinacea.  1476 
Elm,  mucilage  of,  797 

Iodine,    colorless   tincture   of 

(note),  1272 
Menthol,  778 
Mercuric  nitrate,  solution  of, 

723 
Phenol,  930 
Sulphurated  lime,  271 
Yeast,  1701 

Bones,  Delayed  Union  of. 

Calcium  phosphate,  262 

Bones,  Diseases  of. 

Balsam  of  Peru,  223 
Calcium  phosphate,  262 
Red   mercuric   iodide,   630 
Sodium  hypophosphite,  1147 

Brain,  Congestion  of. 

Chloral  hvdrate,  326 
Ergot,  452 

Brain,    Inflammation    of. 

Chloral   hydrate,   326 

Brain,  Softening  of. 

Phosphorus,  935 

Breasts,  Inflammation  of. 

See  Mastitis. 

Bright's  Disease. 

Ammonium   benzoate,   128 
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Bright's  Disease. 
Apocynum,  159 
Basham's  mixture,  716 
Caffeine,  254 
Carrot  seeds,  1432 
Chondrus,  334 
Ferric  chloride,  tincture  of, 

1267 
Fuchsine,  1498 
Gallic   acid,   30 
Herb  Robert,  1502 
Horsetail,  1479 
Linseed  meal,  701 
Lycopodium,  750 
Mallow,    1558 
Mucilage  of  elm,  797 
Oil  of  turpentine,  880 
Opium,  909 
Pareira  brava,  917 
Parsley,  1393 
Pilocarpus,  949 
Sassafras  pith,  1098 
Speedwell,   1691 
Strontium  lactate,  1662 
Symphorol,  1665 
Theobromine,  883 
Theocine,  1699 
Uva  ursi,  1321 
Viola,  1694 

Bronchitis. 

Acetopyrine,  1367 
Ammonium  carbonate,  131 
Ammonium  chloride,  133 
Antimony  and  potassium 

nitrate,  150 
Aspidosperma,  1403 
Atherosperma,    14C4 
Bitter  candytuft,  1521 
Camphoric  acid,  25 
Chlorsalol,  1448 
Cocaine,  373 
Cocillana  bark,  1452 
Coltsfoot,  1685 
Creosote,  404 
Eucalyptol,  454 
Eucalyptus,  456 
Euphorbia  pilulifera,  1484 
Garlic,  1375 
Grindelia,  601 
Guaiacol,  603 

Heroine  hydrochloride,  1516 
Hound's  tongue,  1471 
Hydrogen  sulphide,  1520 
Iodine,  669 
Ipecac,  675 
Laburnum,  1471 
Larch  bark,  1545 
Mercury,  636 
Naregamia,  1577 
Oil  of  cajuput,  838 
Oil  of  santal,  875 
Oil  of  satin  wood,  1537 
Olibanum,  1594 
Onion,  1595 
Peronine,   1607 
Potassium  citrate,  995 
Senega,  1109 
Solanine,  1655 
Spanish  needles,  1414 
Squill,  syrup  of,  1234 
Strychnine,   1195 
Sugar,  1076 
Terebene,  1242 
Terpin  hydrate,  1249 


Bronchitis. 

Thiocol,  1675 
Tylophora,  1686 
Water  hemlock,  1584 

Bronchitis,   Chronic. 

Ammonium  chloride,  133 

Benzoic  acid,  22 

Caruba  di   guiden,   1432 

Cheken,  1483 

Chlorine,  710 

Copaiba,  401 

Creosote  carbonate,  1465 

Cubeb,    412 

Eriodictyon,   453 

Ethyl  iodide,  1482 

Eucalyptol,  454 

Euphorbia,  1484 

Garlic,  1375 

Myrtle,  1576 

Naphthalene,  802 

Onion,  1595 

Petrolatum,  924 

Physostigma,  939 

Pill  of  ipecac  and  squill,  958 

Sabal,  1069 

Sanguinaria,  1083 

Senega,  1109 

Squill,  compound  pill  of,  961 

Strychnine,  1195 

Sumbul,  1210 

Tar,  968 

Terebene,  1242 

Terpin  hydrate,  1249 

Terpinol,   1672 

Thiocol,  1675 

Tolu,  tincture  of,   1289 

Bronchocele. 

Bromine,  249 

Iodine,  669 

Potassium  bromide,  989 

Bronchorrhoea. 
Eucalyptol,  454 

Bruises. 

Ammonium  chloride,  133 
Arnica  root,  196 
Arnica,  tincture  of,  1254 
Calendula,  tincture  of,  263 
Camphor,    278 
Camphor  liniment,  696 
Chaulmoogra  oil,   1588 
Hamamelis  bark,  609 
Ichthyol,  1523 
Iodine,  colorless  tincture  of 

(note),    1272 
Lead  subacetate,  solution  of, 

730 
Life-everlasting,    1505 
Oil  of  camphor  (note),  275 
Opium,  liniment  of,  697 
Saint  John's  wort,  1521 
Soap  liniment,  698 
Sodium  chloride,  1144 
Solomon's  seal,  1456 
Thiol,  1675 

Bubo. 

Aromatic  wine,  1396 
Chlorine   water,   710 
Collodion,  385 
Mercurial  ointment,  1311 

Burns. 

Balsam-apple,   1571 
Bismutose,   1417 


Burns. 

Calcined    magnesia,    755 

Canon  oil,  695 

Chlorinated  lime,  269 

Cocaine,  373 

Creosote,  405 

Didymium  salicylate,  1473 

Europhen,  1486 

Grindelia,  601 

Hound's  tongue,  1471 

Houseleek,   1646 

Ichthyol,  1523 

Iodoform  (note),  661 

Lead  carbonate,  972 

Lead   subacetate,    cerate   of, 

315 
Lead  9ubacetate,  solution  of, 

730 
Lime  liniment,  695 
Lime,  solution  of,  707 
Magnesium  oxide,  755 
Naphthalan,    1577 
Oil  of  turpentine,  880 
Orthoform,  new,  1598 
Phenol,  930 
Picric  acid,  1614 
Prepared  chalk,  407 
Rosin  cerate,  315 
Sodium  carbonate,   1140 
Tribromphenol-bismuth, 

1683 
Turpentine  liniment,  699 

Calculi. 

Ammonium  borate,  1380 
Benzoic  acid,  22 
Boro-citric  acid,  1419 
Hexamethylenamine,  611 
Hydrangea,  1519 
Lead  saccharate,  1547 
Linseed  meal,  701 
Lithium  carbonate,  745 
Lycetol,  1554 
Magnesium  benzoate,  1556 
Nitrohydrochloric  acid,  55 
Oil  of  turpentine,  880 
Pareira  brava,  917 
Pichi,  1487 
Piperazine,  1615 
Sodium  bicarbonate,   1130 
Sodium      carbonate,      dried, 

1141 
Sulphuric  acid,  76 
Tissa,  1678 
Wild  potato,  1456 

Calculi,    Biliary. 

See  Oall-stones. 

Cancer. 

Acid,  glacial  acetic,  19 
Antinosine,   1582 
Arsenic  trioxide,  200 
Belladonna,  228 
Bromine  chloride,  249,  1421 
Calendula,  263 
Chelidonium,  1442 
Chian  turpentine,  1249 
Chlorine  water,  710 
Condurango,  1455 
Conium  ointment,   1308 
Echinacea,  1476 
Eudoxine,    1582 
Euphorbia   heterodoxa,    1484 
Ferro-manganous       prepara- 
tions,  1560 
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Cancer. 

FrSre  Conie's  paste,  200 
Glycogenal,    1504 
Hyoscyamus,  650 
Iodoform,  661 
Iron  arsenate,  492 
Manganous  iodide,  1559 
Mercuric     nitrate,     solution 

of,  723 
Nosophen,  1582 
Opium,   909 
Orthoform,  1598 
Phytolacca,  942 
Plunket's   caustic,   200 
Potassium        permanganate, 

1015 
Pyoktanin,  1389 
Radium,   1G28 
Solution    of    zinc    chloride, 

741 
Zinc  chloride,   1352 

Cancrum  Oris. 

Nitric  acid,  54 

Carbuncle. 

Elm    mucilage  of,  797 
Lead  carbonate,  972 
Menthol,  778 
Potassium        permanganate, 

1015 
Pyoktanin,    1389 

Caruncle,  Urethral. 

Zinc    sulphate,    1358 

Catarrh. 

Acacia,   7 

Adiantum,  1369 

Ammonia  liniment,  695 

Ammoniac,  127 

Ammonium  chloride,   133 

Apomorphine  hydrochlo- 

ride,   160 

Arum,  1399 

Asafetida,  209 

Aster,   1403 

Balsam  of  Peru,  223 

Balsam  of  sulphur,   1406 

Balsam  of  tolu,  224 

Benne  leaves,  1646 

Benzoin,  compound  tincture 
of,  1256 

Betel,  1413 

Camphoric  acid,  25 

Cheken,  1483 

Comfrey,   1665 

Creosote  water,   176 

Dracontium,   1475 

Frankenia,  1495 

Glycogenal,   1504 

Griffith's    mixture,    783 

Holly,   1524 

Hound's  tongue,  1471 

Hydrastine,  641 

Hydrastis,  644 

Hyssop,   1521 

Iceland  moss,   1441 

Iron  mixture,  compound, 
783 

Labdanum,  1543 

Licorice,  595 

Linseed  meal,  701 

Liquid   petrolatum,   925 

Lobelia,  748 


Catarrh. 

Lungwort,   1623 
Mallow,  1558 
Marrubium,  767 
Melaleuca,  1562 
Menthol,  778 
Mucilage  of  elm,  796 
Mucilage   of  sassafras  pith, 

796 
Mullein,   1690 
Myrrh,  801 
Naphthalene,   802 
Oil  of  santal,  875 
Opium,  909 
Oxymel  of  squill,  911 
Phenol  bismuth,  1611 
Podophyllum,  981 
Poly  podium,    1617 
Potentilla,  1621 
Purging  llax,  1550 
Sassafras  pith,   1098 
Saxifrage,    1615 
Storax,    1199 
Strontium  bromide,   1185 
Sugar,  1078 
Sulphur,  1207 
Sulphurated    potassa,   982 
Tar,  968 
Terpinol,    1672 
Warming  plaster,  439 
Watermelon,    1468 
Wood-sorrel,  1600 

Catarrh,  Nasal. 

Sm   lihinitis. 

Chancre. 

Airol,  1373 
Aromatic  wine,   1390 
Copper  sulphate,  414 

Europhen,  i486 

Hydrogen   dioxide.    181 

Iodocrol,   1432 

Iodol,  663 

Mercuric     nitrate,     solution 

of,   723 
Prickly  poppy,   1395 
Red  mercuric  oxide,  033 
Resorcinol,  1057 
Silver  nitrate,  moulded,  191 
Silver  quinaseptolate,   1648 
Tannoform,   1668 

Chancroids. 

Ichthargan,   1649 
Iodic  acid,  1531 
Iodocrol,  1432 
Trichloracetic  acid,  86 

Chapped  Hands. 

Balsam-apple,  1571 
Cetyl  alcohol,  1441 
Glycerin     ointment     (note), 

590 
Lead  nitrate,  974 
Rose     water,     ointment     of, 

1306 

Chilblains. 

Capsicum,  291 
Chlorinated  lime,  269 
Collodion,  385 
Copaiba,  401 
Creosote,  405 


Chilblains. 

Ichthyol,  1523 
Iodine  ointment,  1315 
Iodine,  tincture  of,  1272 
Lead    subacetate,    cerate   of, 

315 
Mercurial  ointment,  1312 
Petroleum,   1609 
Eosin  cerate,   315 
Tannic  acid,  82 

Chloral  Poisoning. 

Strychnine,   1195 

Chlorosis. 

Aloes    and    myrrh,    tincture 

of,  1253 
Analgen,    1385 
Blauds  pill.  956 
Kuquinine,   1486 
Ferratogen,  1487 
Ferric  albuminate,  1487 
Ferripyrine,   1489 
Ferrosol,    14S<» 
Ferrous  iodide,   1490 
Ferrous  lactate,  1491 
Galbanum,    compound     pills 

of.  958 
Glveei  inophosphoric         m  id, 

1504 
Iron,  616 

Iron  mixture,  compound,  783 
Iron,   pills   of   carbonate   of, 

MM 
Iron   tannate,    1488 
Kefir,   1540 
Lecithin,  1548 

Manganese    dioxide,    7(11 

Bdanganese  lactate,   1609 

Mass   of  ferrous   carbonate, 

768 
Myrrh,  801 

Sodium  persulphate,  1007 
Sumbul,  1210 
Tincture  of  aloes  and  mvrrh, 

1253 
Vanadic   acid,    1690 
Vanadium,    1690 
Zinc  valerate,  1360 

Cholecystitis. 

Silver   nitrate,    189 

Cholera. 

Acetozone,   1411 

Artabotrys,  1399 

Calomel,"  020 

Cotoin,   1463 

Cresol,    1466 

Eugenoform,   1483 

Germander,  1672 

Guaco,  1507 

Indian  cannabis,  282 

Mastic,  771 

Oil  of  cajuput,  838 

Oil  of  camphor    (note),  275 

Opium,  909 

Petroleum,   1610 

Phenyloboric  acid,   1611 

Sulphuric  acid,  76 

Tribromphenol    -    bismuth, 

1683 
Yeast,  1705 
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Cholera  Infantum. 

Benne  leaves,  1646 
Creosote,  405 
Geranium,  583 
Hseniatoxylon,  608 
Mastic,  771 
Oak  bark,  1035 
Peppermint,    777 
Resorcinol,  1057 
Rhubarb,  1065 

Cholera  Morbus. 

Bismuth   phosphate,    1417 
Calomel,  626 
Copper  arsenite,  1459 
Creolin,   1466 
Creosote,   405 
Sulphuric  acid,  76 

Chordee. 

Belladonna    leaves,    extract 
of,  471 

Chorea. 

Abrastol,  1365 
Ammoniated  copper,  1459 
Ammonium  valerate,  137 
Aniline  sulphate,   1389 
Antipyrine,   158 
Arsenic  trioxide,  200 
Asaprol,  1365 
Cerium  oxalate,  317 
Chloral  hydrate,  326 
Cimicifuga,  337 
Conium,  395 
Cuckoo-flower,  1431 
Dracontium,   1475 
Exalgin,  1486 

Ferrous  bromide,  1489,  1666 
Gelsemium,  580 
Indian  cannabis,  282 
Indigo,  1529 
Mugwort,  1366 
Picrotoxin,  944 
Potassium  arsenite,  solution 

of,  731 
Sanicle,  1642 
Scutellaria,  1107 
Silver         ammonio-chloride, 

1647 
Simulo,  1649 
Sodium    arsenate,    1127 
Zinc  chloride,  1352 
Zinc  cyanide,   1702 
Zinc  iodide,  1353 
Zinc  oxide,  1355 
Zinc  sulphate,  1358 

Cold. 

Opium,  909 

See  also  Goryza. 

Colic. 

Agave,   1372 

Alum,  122 

Angelica,  1395 

Arecoline  hydrobromide, 

1395 
Asafetida,  209 
California  laurel,   1686 
Castor  oil,  869 
Chloroform,  331 
Codeine,  379 
Bther,  100 
Horsemint,  1571 


Colic. 

Magnesium  sulphate,  757 

Oil  of  cajuput,  838 

Oil  of  camphor    (note),  275 

Oil  of  cinnamon,  843 

Oil  of  hedeoma,  849 

Oil  of  mustard,  1125 

Opium,  909 

Peppermint,  777 

Pleurisy  root,  1401 

Ruta,  1636 

Star  grass,  1374 

Zinc  cyanide,  1702 

Colic,  Biliary. 

Calomel,  625 
Dioscorea,  1473 
Opium,  909 

Colic,  Flatulent. 

Ammonia,  spirit  of,  1170 

Anise,  146 

Asafetida,  209 

Caraway,  301 

Catnep,   1435 

Ether,  100 

Ginger,   1363 

Oil  of  camphor    (note),  275 

Oil  of  cinnamon,  843 

Oil  of  hedeoma,  849 

Oil  of  peppermint,  855 

Pennyroyal,  610 

Peppermint,  777 

Prickly  poppy,  1396 

Ruta,  1636 

Spirits,  1163 

Colic,  Lead. 

Alum,  122 
Calomel,  625 
Sulphurated  potassa,  982 

Colic,  Nephritic. 

Ammonium  borate,  1380 

Opium,  909 

Orthosiphon  stamineus,  1598 

Collapse. 

Ammonia  water,  170 
Caffeine,  254 
Camphor,  278 
Nitroglycerin,       spirit       of, 

1177 
Oil  of  thyme,  884 
Suprarenal  glands,  584 
Warburg's  tincture,  1695 

Colon,  Inflammation  of. 

Hydrastis,  644 
Morphine       suppositories, 
1214 

Colon,  Ulcer  of. 

Iodine,  669 

Condyloma. 

Chromium  trioxide,  335 
Zinc  sulphate,  1358 

Conjunctivitis. 

Abrus,  1366 

Boric  acid,  24 

Carbon  tetrachloride,   1448 

Cassaripe,  1669 

Cuprol,  1583 


Conjunctivitis. 

Fungus  sambuci  (note), 
1080 

Ichthargan,  1649 

Largin,  1648 

Mercuric  oxycyanide,  1565 

Methyl- violet,   1389 

Moulded  silver  nitrate,  191 

Phytolacca,  942 

Red  mercuric  oxide,  oint- 
ment of,   1315 

Sassafras  pith,  mucilage  of, 
796 

Silver  nitrate,  189 

Sodium  borate,  1135 

Sodium   tetraborate,   1654 

Suprarenal  glands,  584 

Conjunctivitis,   Gonorrhoea!. 

Moulded  silver  nitrate,  191 

Constipation. 

Acalypha,  1367 

Aloes,  116 

Aloes  and  asafetida,  pills  of, 

953 
Aloes    and   myrrh,   pills   of, 

954 
Aloes,    compound    decoction 

of,  422 
Aloes,  pills  of,  952 
Aloin,  118 
Asafetida,  209 
Butternut,   1536 
Cascara  sagrada,  1059 
Cassia,  306 
Castor  oil,  869 
Charcoal,  296 
Cheltenham  salt,  1442 
Confection  of  senna,  391 
Croton  oil,  887 
Figs,  521 
Glycerin,  589 
Glycerin  suppositories, 

1214 
Leptandra,  692 
Magnesia,  755 
Magnesium  sulphate,  757 
Oil  of  turpentine,   880 
Physostigma,    939 
Prunes,  1019 
Purgatol,   1624 
Quassin,  1033 
Rhubarb,   1065 
Rhubarb,  compound  pills  of, 

960 
Rye,  1636 
Senna,     compound     tincture 

of,  1287 
Senna,  confection  of,  391 
Soap,  1091 

Consumption. 

See  Phthisis. 

Convulsions. 

Allyl   bromide    (note),   877 
Amyl  nitrite,  142 
Asafetida,  209 
Belladonna,  229 
Chloral   hydrate,   326 
Curare,  1698 
Ether,  100 
Ethyl  carbamate,  102 


XX 


Index  of  Diseases. 


Convulsions. 

Garlic,   1375 
Indian  cannabis,  282 
Indigo,  1529 

Monobromated  camphor,  279 
Musk,  795 
Nitroglycerin,  1177 
Oil  of  amber,  1379 
Potassium  bromide,  989 
Scutellaria,  1107 
Veratrum,  1332 

Cornea,   Opacity   of. 

Cadmium  sulphate,   1426 
Cod  liver  oil,  860 
Sodium  sulphate,   1157 
Thiosinamin,  1676 

Cornea,  Ulcer  of. 

Carbon   tetrachloride,    1448 
Cassaripe,  1669 
Iodosyl,  1532 
Largin,  1648 

Corns. 

Acetic  acid,  19 
Cashew  juice,  1384 
Celandine,   1442 

Coryza. 

Bismuth  subnitrate,  244 
Cocaine,  373 
Pilocarpus,  949 
Salipyrin,   1639 
Tannic  acid,  82 
Validol,  1689 

Cough. 

Arbor  vita?,  1677 

Asafetida,  209 

Codeine,  379 

Coltsfoot,  1685 

Cubeb,  troches  of,  1300 

Gambir,  576 

Glycyrrhiza,  compound  mix- 
ture of,  784 

Heroine  hydrochloride,  1516 

Hound's  tongue,  1471 

Hydrocyanic  acid,  43 

Hyoscyamus,  650 

Lactucarium,  688 

Morphine  and  ipecac,  tro- 
ches of,  1301 

Morphine  lozenges,  1301 

Oil  of  almond,  833 

Opium,  909 

Opium,  camphorated  tinc- 
ture of,  1281 

Sisymbrium,   1649 

Solanine,  1655 

Troches  of  glycyrrhiza  and 
opium,  1301 

Wi  star's  cough  lozenges, 
1301 

Cramp. 

Antispasmin,  1392 
Atropine,  214 
Chloral  hydrate,  326 

Cretinism. 

Thyroid  gland,  585 


Crou 


ip. 

Alum,  122 
Asafetida,  209 


Croup. 

Chloral  hydrate,  326 

Ipecac,    675 

Lime,  solution  of,  707 

Lobelia,  748 

Mutisia  viciafolia,  1575 

Oxymel  of  squill,  911 

Sodium  bicarbonate,   1131 

Squill,  1103 

Squill,   compound   svrup   of, 

1235 
Sulphurated  potassa,  982 
Yellow      mercuric      subsul- 

phate,  1566 

Cystitis. 

Ammonium  borate,   1380 
Antinosine,  1582 
Arbutin,  1321 
Benne  leaves,  1646 
Benzoic  acid,  22 
Benzosol,   1411 
Betol,   1413 
Boric  acid.  24 
Buchu,  251 
Camphoric  acid,  25 
Chlorsalol,   1448 
Chondrus,  334 
Copaiba,  401 
Creolin,  1466 
Bucalvptol,  454 
Gravel  weed,  1368 
Grindelia,  601 
Guaiacol,  603 
Herniaria  glabra,   1516 
HexamcthyTenamine,  611 
Horse-balm,    1-4  .VI 
Lycetol,  1551 
Matico,  772 

Methylthionine       hydrochlo- 
ride, 779 
Myrtle,    1576 
Naphthionic   acid,    1577 
Oil  of  cajuput.  838 
Oxalic  acid,  L800 
Pareira  brava,  '.'17 
Pichi,  1487 

Potassium  chlorate,  994 
Pyrosal,   1625 
Resorcinol,    1057 
Sabal,  1069 
Silver   citrate,    1647 
Silver  nitrate,  moulded.  191 
Slippery  elm,  1303 
Sodium  borate,  1135 
Solanine,   1655 
Tar,  968 

Terpin  hydrate,  1249 
Tissa,   1678 
Triticum,  1296 
Urasol,  1687 
Urotropine,  611 
Uva  ursi,  1321 
Watermelon,   1468 
Water  plantain,  1374 
Zea,  1348 

Cystorrhoea. 

Cubeb,  412 

Deafness. 

Euphorbium,   1485 
Glycerin,  590 
Alcohol,   110 


Debility. 

Aloes   and   myrrh,    pills   of, 
954 

Anthem  is,  147 

Arsenic  trioxide,  200 

Chirata,  322 

Eupatorium,  458 

Gentian,      compound      tinc- 
ture   of,    1269 

Germander,  1672 

Malambo,    1557 

Myrrh,  801 

Nuclein,  1583 

Tapioca,   1669 

Tincture  of  capsicum,   1259 

Tinospora,  1678 

Wild  cherry,  1021 

Wine  of  coca,  1336 

Wort,   1518 

See  also   Neurasthenia. 

Delirium  Tremens. 

Ammonium  succinate,  1663 
Camphor,        monobromated, 

279 
Chloral   hydrate,   326 
Gelsemium,  580 
Hops,  617 

Hops,  tincture  of,  1277 
Indian  cannabis,  282 
Opium,  909 
Paraldehyde,  915 
Potassium  bromide,  989 
Scutellaria,  1107 

Dermatitis. 

Mucilage  of  elm,  797 
Thigenol,  1675 
Tumenol,   1685 
Vinegar,  1693 

See  also  Skin,  Diseases  of. 

Diabetes  Insipidus. 

Amylene  hydroxide,  1383 
Antipyrine,    158 
Ergot,  452 

Ferric   valerate,   1489 
Strontium  bromide,  1185 
Zinc  valerate,   1360 

Diabetes  Mellitus. 

Almonds,  sweet,  139 
Amidophenol,  1379 
Ansesthesin,   1384 
Antipyrine,    158 
Benzosol,  1411 
Calcium  glyco-arsenate,  1427 
Clemens's    solution     ( note ) , 

704 
Codeine,  379 
Glaucium,  1503 
Glycerin,  589 
Gold    and    sodium    chloride, 

220 
Gold  pentabromide,  1506 
Iodol,  663 
Jambul,  1483 
Kino,  684 
Lactic  acid,  48 
Lecithin,    1548 
Levulose,   1076 
Lime,  solution  of,  707 
Opium,  909 

Phosphoric  acid,  diluted,  63 
Saccharin,  236 
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Diabetes  Mellitus. 

Strontium  bromide,  1185 
Uranium,  1687 

Diarrhoea. 

Alum,  122 

Alum  root,  1516 

Antipyrine,    158 

Arctostaphylos  glauca,  1320 

Bael,   1405 

Barberry,   1412 

Bayberry,  1576 

Benne  leaves,  1646 

Benzo-naphthol,   1410 

Benzosol,  1411 

Bismal,  1415 

Bismuth  benzoate,  1415 

Bismuth-cerium      salicylate, 
1415 

Bismuth   dithiosalicylate, 
1415 

Bismuth  lactate,  1416 

Bismuth   phosphate,   1417 

Bismuth  subgallate,   242 

Bismuth  subnitrate,  244 

Bismuth  subsalicylate,  245 

Bismuth  tannate,  1417 

Black  alder,  1621 

Blackberry,   1068 

Calcium  borate,   1427 

Calcium  permanganate,  1428 

Calcium  salicylate,   1428 

California  laurel,  1686 

Camphor,  278 

Camphoric  acid,  25 

Camphossil,  1429 

Carbon  disulphide,  298 

Castor  oil,  869 

Cetraria,  1441 

Chalk  and  opium,  aromatic 
powder  of,  1024 

Chalk,   aromatic  powder   of, 
1024 

Chalk  mixture,  782 

Charcoal,  296 

Chlorsalol,   1448 

Chondrus,  334 

Cinnamon,  368 

Citrate  of  bismuth  and  am- 
monium, solution  of,  706 

Cocaine,  373 

Compound     lead     supposito- 
ries, 1214 

Contrayerva,  1456 

Copaiba,  401 

Copper  arsenite,  1459 

Copper  sulphate,  414 

Coto  bark,  1463 

Cotoin,   1464 

Creosote,  405 

Currie,  1469 

Cusparia  bark,  417 

Decoction  of  logwood,  422 

Erigeron,   1479 

Eucalyptus  gum,  453 

Eudoxine,    1582 

Euphorbia  hyper  icifolia, 

1484 

Ferric    nitrate,    solution   of, 
717 

Ferripyrine,  1489 

Ferroso-aluminic    sulphate, 
1377 

Frostwort,   1513 

Gambir,  576 


Diarrhoea. 

Gambir,  compound  tincture 
of,   1268 

Geosote,    1508 

Geranium,  583 

Geum,  1502 

Guaco,  1507 

Guaiacol  salol,  1508 

Guajamar,  1509 

Guarana,  607 

Haematoxylon,  608 

Heal-all,  1622 

Honthin,   1517 

Hound's  tongue,  1471 

Iodine,   669 

Ipecac  and  opium,  powder 
of,  1026 

Ispaghula,  1534 

Jambul,   1483 

Judas-tree,    1440 

Kino,  684 

Kino,  compound  powder  of, 
1027 

Kino,  tincture  of,  1274 

Kosam  seeds,  1541 

Lactic  acid,  48 

Lady's  mantle,   1373 

Laurel,   1538 

Lead  acetate,  970 

Leopard-tree,  1492 

Lime,  solution  of,  707 

Loosestrife,   1555 

Loretin  bismuth,   1415 

Magnesium  silicate,  1556 

Mangosteen,  1560 

Mastic,  771 

Matico,   772 

Meat,  raw,  1562 

Mercury  with  chalk,  640 

Monesia,  1572 

Mudar,   1429 

Myrobalans,   1576 

Naphthol,  237 

Naphthol  bismuth,  1416 

Oak  bark,  1035 

Oil  of  erigeron,  845 

Oil  of  turpentine,  880 

Opium,  909 

Opium,  camphorated  tinc- 
ture of,   1281 

Oroxylum  indicum,   1596 

Oyster-shell,   prepared,    1672 

Papaverine,  899 

Passion-flower,  1605 

Pepsin,  922 

Persimmon,   1474 

Phenol,  930 

Pomegranate,   600 

Potentilla,  1621 

Prepared  chalk,  407 

Propolis   (note),  773 

Psoralea,   1622 

Raisins,   1628 

Resorcinol,   1057 

Rhatany,  686 

Rhubarb,  1065 

Rhubarb,  aromatic  svrup  of, 
1232 

Rhubarb,  compound  powder 
of,   1027 

Rubus,  syrup  of,  1233 

Sappan,   1643 

Silver  chloride,  1647 

Silver   nitrate,   189 

Slipperv  elm,  1303 


Diarrhoea. 

Sodium  borate,  1135 
Sodium   paracresotate,    1652 
Sodium  phosphate,  1153 
Solution  of  bismuth  and  am- 
monium  citrate,    706 
Spiraea,  1660 

Sulphuric  acid,  diluted,  76 
Sumbul,  1210 
Sweet  fern,  1455 
Sweet  gum,   1551 
Tannalbin,  1667 
Tannic  acid,  82 
Tannigen,  1667 
Tannoform,   1668 
Tannon,  1668 
Tea,  1671 
Valonia,   1689 
Water-pepper,  1417 
Wax,  310 

Yerba  mansa,   1518 
Zapote  bianco,  1433 

Diphtheria. 

Alcohol,   110 

Antidiphtheric   serum,    1121 

Betel,  1413 

Borol,   1420 

Bromol,   1421 

Chlorine  water,  710 

Creosote,   405 

Ferric  chloride,  tincture  of, 

1267 
Helenin,  1531 
Hydrogen  dioxide,   181 
Lactic  acid,  48 
Lemon  juice,  694 
Moulded   silver  nitrate,   191 
Nuclein,   1583 
Phenol  and  sodium  ricinate, 

1653 
Potassium  chlorate,  994 
Potassium  iodate,    1620 
Potassium        permanganate, 

1015 
Resorcinol,    1057 
Salacetol,  1638 
Silver  nitrate,  189 
Sodium  borate,  1135 
Soluble  silver,  1648 
Sublimed  sulphur,   1208 
Sulphuroui  acid,  79 
Tannic  acid,  82 

Dropsy. 

Adonis,  1370 
Apocynum,  i59 
Artichoke,  1470 
Balsam-apple,  1571 
Birch  leaves,  1414 
Black  hellebore,  1515 
Bryonia,  1422 
Cactus  grandiflorus    1424 
Cafteine,  254 
Cahinca,  1427 
Cantharides,  287 
Carrot  seeds,  1432 
Cashew  nut,  1384 
Cimicifuga,  337 
Cleavers,  1500 
Cloudberrv,  1634 
Cockroach,   1391 
Colchicum,  383 
Colocynth,  389 
Convallaria,  397 
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Dropsy. 

Copaiba,  401 

Delphinium,  1472 

Digitalis,  42(5 

Diurazin,  1674 

Diuretin    (note),   883 

Dracontium,-  1475 

Dyers'  broom,  1502 

Elaterium,  433 

Erigeron,    1479 

Erodium,  1479 

Euonymus,   457 

Frangula  berries  (note),  570 

Gourd,  1408 

Gravel  weed,  13G8 

Hair  cap  moss,    1618 

Hedge  hyssop,  1506 

Horse-balm,  1454 

Horse-radish.      compound 

spirit  of,  1173 
Horsetail,    1479 
Indian  cucumber,   1562 
Inula,    1531 
Iodine,   667 

Iodine,  tincture  of,   1272 
Jalap,  679 
Jalap,  compound  powder  of, 

1027 
Juniper,     compound      spirit 

of,   1177 
Mercury,   036 
Milk  sugar,   1078 
Nasrol,    1577 
Oil  of  juniper,   850 
Orris  root,   1597 
Pareira  brava,  !M7 
Parsley,  1393 
Pilocarpus,   949 
Piperazine,  1615 
Potassium   acetate,   083 
Potassium  bitartrate,  987 
Potassium  carbonate,  990 
Purging  flax,  1550 
Rubia,    1634 
Sambucus,    1081 
Saxifrage,  1615 
Scarlet  pimpernel,   1384 
Scoparius,   1104 
Shepherd's   purse,    1430 
Sour-wood,    1601 
Sow   thistle,    1658 
Spanish   broom,    1659 
Squill,    1103 
Star  grass,  1374 
Stork's  bill,   147!) 
Strophanthus,    1190 
Sugar,    1076 
Theobromine,    883 
Toadflax,   1549 
Ulex,    1686 
Urea,  1687 

Virginia    creeper,    1694 
Wall    pellitory,    1604 
Watermelon    honev,    1468 
White  lily,  1549 
Zea,  1348 

Dysentery. 

Ailanthus,  1372 
Aplopappus,    1394 
Bael,    1405 
Baobab,    1369 
Benne    leaves,    1646 
Benzoin,  compound  tincture 
of.   1256 


Dysentery. 

Berber  is,  1412 

Bismuth  subnitrate,  244 

Bismuth-cerium  salicylate, 
1415 

Biting   stone-crop,    1645 

Butternut,    1536 

Calomel,    625 

Calotropis  giganlea.    1429 

Calumba.  266 

Castor  oil,  869 

Chlorinated  lime,  269 

Chondrus,    334 

Colombo,  266 

Compound  lead  supposi- 
tories,   1214 

Contrayerva.    1450 

Copaiba,  401 
Copper  arseaite,   1459 
(  reolin.   1400 
Creosote,  406 
Carrie,   1 4 •»*» 

Cusparia    bark,    4  17 

Dover's  powder,   10M 
Eumenol,    L483 
Euphorbia    hypericifolia, 

MM 
lYrroso-aluminic      sulphate, 

1377 
File  weed,     1479 

Qelsemium, 
<  leranivm,  688 
Quaiaool  saloi,   lfQ8 

Hainatow  Ion 
Hound's    tongue,    1471 

Iodine.    (i(i!t 

[odoform  suppositories,  1214 

Ipecac.     676 

[spaghula,   1534 
Jsmboas  root.  1686 
Judas  tree,  1440 

Kin. 

Kosain    seed-.    1  S  1  1 

Lead   acetate.   970 

Linseed    meal.    701 
Loosestrife.    1 
Mallow.    1558 

Marsh  tea,   1548 

Matico.    772 

Mercury,    636 

Monsonia.    1572 

Mudar,  1429 

Muira-puama.   1573 

Myrobalans.    1576 

Myrtle  wax.   31 1 

Naphthol  bismuth.  1416 

Naregamia.    1577 

Neurolsena,  1678 

Nirmali,  1662 

Oil  of  erigeron.  845 

Oil  of  turpentine.  880 

Opium.  909 

Passion-flower,    1605 

Persimmon,   1474 

Powder       of       ipecac       and 

opium,  1026 
Propolis    (note).   773 
Rattlesnake  root,  1576 
Rhubarb    1065 
Saint  John's  wort,  1521 
Sassafras  pith,  1098 
Saxifraga,   1645 
Silver  chloride,  1647 
Slippery  elm,  1303 
Sodium  nitrate,  1149 


Dysentery. 

Soft  sulphur,  1208 

Solanum  chenopodium.   1655 

Strychnos    potatorum,    1662 

Sumbul,    1210 

Sweet  gum,   1551 

Thymol  iodide,   1252 

Tylophora,   1686 

Water  a  veils.   1502 

Water-pepper,   1417 

Wax.  310 

Wild   indigo,   1406 

Yeast.    1701 

Verba  mansa,  1518 

Dysmenorrhea. 

Abroma  angusta.   1866 
Ammonium  chlorauratc, 

1506 
Ammonium  chloride,   133 
Amy]   nitrite,    142 
Api'ol,    1393 
Atropine,  214 
Black   haw,    1334 
Borax.    1134 
(  'ai  bOD   tetrachloride,    14  18 

Caulophyllum,    1438 

Dionine,    1473 

Qelsemium,  680 

(iuaiae.   tincture  of,    1269 

Bydraetinine    hydrochloride, 
648 

tandra,   liio 
Parsley,   1393 
Passion  lower,   L606 
I'henalgin,    16 10 
Pulsatilla,  1623 
Nalipvrin.    1639 

Btypticin,  1  -4  < ; : : 

Tang  kui,    1007 
Thcnnol,    1674 

White  ash,  L4M 
Zinc  cyanide,  1702 

Dyspepsia. 

Aloes,    compound    decoction 

of,  422 
Anthemis,    147 
Aplopappus,   1394 
Aromatic  powder,  1023 
I'.eii/.osol,  1411 
Berberis,  1412 
Bismuth  peptonate,  1416 
Cactus,  1424 
Carbolic  acid,  930 
Cascarilla,  305 
Cerium  nitrate,  317 
Cerium  oxalate,  317 
Chamomile,    147 
Charcoal,   296 
(  hirata,  322 
Cloves,  303 
Compound      iron      mixture, 

783 
Creosote  carbonate,  1465 
Currie,  1469 
Cusparia  bark,  417 
Echinacea,   1476 
Eudoxine,  1582 
Eupatorium,  458 
Ferric  phosphate,  509 
Fluidextract  of  calamus,  530 
Gentian,  582 
Gentian,   compound   tincture 

of,  1268 
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Dyspepsia. 

Geosote,  1508 

Geum,  1503 

Ginger,  1363 

Gizzards  (note),  922 

Hops,  617 

Hydrastis,  644 

Hydrochloric  acid,  38 

Ipecac,  67 5 

Iron    and    bismuth    citrate, 

1533 
Kefir,  1540 
Lactic  acid,  48 
Leptandra,  692 
Lime,  solution  of,  707 
Liriodendron,  1551 
Magnesium  oxide,   755 
Malambo,  1557 
Mastic,  771 
Meat,  raw,  1562 
Mustard,   1125 
Myrrh,  801 

Naphthol   bismuth,   1416 
Nitric  acid,  54 
Nitrohydrochloric    acid,    56 
Oil  of  cajuput,  838 
Orexin   tannate,   1596 
Pancreatin,  913 
Papaw,   1604 
Pepsin,  922 
Phenol,   930 
Phenol-bismuth,   1611 
Phenyl  salicylate,  932 
Phosphoric  acid,  63 
Pichi,  1487 
Pitcher-plant,   1644 
Potassium  carbonate,  990 
Prepared  chalk,  407 
Quassia,  1033 
Rhubarb.   1065 
Sage,  1080 
Serpentaria,   1117 
Sodium   caseinate,   1651 
Sulphites,  1663 
Taka-diastase,  1666 
Terebene,  1242 
Water  ash,  1622 
Water-hemlock,  1584 

Dyspnoea. 

Camphor,   278 
Oxycamphor,   1601 
Quebracho,   1403 
Sassy  bark,  1644 

Earache. 

Baume  tranquille,  1409 

Ecthyma. 

Guano,   1509 

Eclampsia. 

Chloral  hydrate,  326 
Ethyl  carbamate,  102 
Potassium  bromide,  989 

Eczema. 

Ammonium  urate,   1381 
Anresthesin,  1384 
Betanaphthol,  237 
Bismuth    subcarbonate,    241 
Cantharides,  287 
Cetyl  alcohol,  1441 


Eczema. 

Chelidonium,  1442 
Chrysarobin,   336 
Chrysarobin  oxide,   1449 
Cipo  suma,  1385 
Coal  tar,  solution  of,  728 
Cresol   iodide,   1465 
Diachylon  ointment,   1308 
Didymium   salicylate,    1473 
Dithio  -  calcium     carbonate, 

1427 
Europhen,  1486 
Ferrous  arsenate,  492 
Ferrous   sulphate,   513 
Flowering     ash,     syrup     of 

(note),  764 
Gallinol,  1501 
Glycerin,  590 
Glycerite    of    aloes     (note), 

469 
Guaco,  1507 
Guano,  1509 
Gum  kauri,  1510 
Ichthargan,   1649 
Ichthyol,  1523 
Iodocrol,  1432 
Ivy,  1513 
Kresamin,  1466 
Larch  bark,  1545 
Lead  carbonate,  972 
Lenigallol,   1501 
Lignol,  1549 

Lobelia,  tincture  of,  1276 
Loretin  bismuth,   1416 
Menthol,  778 
Mercuric    nitrate,    ointment 

of,   1314 
Mudar,   1429 
Naphthalan,    1576 
Nicotine  salicylate,  1579 
Oil  of  birch,   1414 
Oil  of  cade,  836 
Oil  of  turpentine,  880 
Oleate  of  mercury,   823 
Oleate  of  zinc,  ointment  of, 

1319 
Oleum  rusci,  1414 
Phosphorus,  935 
Picric  acid,   1614 
Potassium  acetate,  983 
Resorcinol,  1057 
Soft  soap,  1093 
Sozoiodol,    1659 
Staphisagria,   1181 
Sulphur      iodide      ointment, 

1318 
Tannoform,  1668 
Tar,  968 
Thilanin,  1675 
Thiol,  1675 
Thiophene,   1676 
Thymol  iodide,  1251 
Tumenol,  1685 
Zinc  oleate  ointment,   1319 
Zinc  oxide  ointment,  1319 
Zinc  stearate,  1357 

Elephantiasis. 

Calotropis  gigantea,   1429 
Cashew  juice,   1384 
Hura  brasiliensis,  1519 
Ionidium  marcucci,  1532 

Emissions,  Seminal. 

See  Spermatorrhea. 


Emphysema. 

Aspidosperma,  1403 

Empyema. 

Creosote,  405 

Iodine,  tincture  of,  1272 

Iodoform,  662 

Endometritis. 

Gold    and    sodium    chloride, 

219 
Hydrastinine    hydrochloride, 

642 
Lactic  acid,  48 

See  also  Uterus,  Diseases 
of. 

Enteralgia. 

Codeine,  379 

Enteric  Fever. 

See  Fever,  Typhoid. 

Enteritis. 

Aluminum  caseinate,  1377 

Benzo-naphthol,  1410 

Bismone,  1415 

Bismutan,   1415 

Bismuth      and      ammonium 

citrate,  239 
Bismuth    subsalicylate,    245 
Bismuth  subnitrate,  244 
Bismuth  -  cerium  salicylate, 

1415 
Bismutose,  1417 
Calcium  permanganate,  1428 
Calcium  salicylate,  1428 
Camphoric  acid,  25 
Castor  oil,  869 
Copper  arsenite,  1459 
Creosote  carbonate,   1465 
Elm,  mucilage  of,  797 
Eudoxine,    1582 
Fortoin,  1495 
Goldthread,   1459 
Hydrastine,  641 
Hydrastis,  644 
Myrobalans,    1576 
Naphthalene,   802 
Naphthol   bismuth,    1416 
Opium,  9Q9 
Rosin,    1051 
Resorcinol,   1057 
Rhubarb,   compound   powder 

of,   1027 
Tannoform,   1668 
Thiocol,  1675 
Thymol,  1251 
Trihrompthenol  -  bismuth, 

1683 
Watermelon  honey,  1468 
Zinc  oxide,  1355 

Enuresis. 

See     Urine,     Incontinence 
of. 

Epididymitis. 

Pulsatilla,   1623 

Silver  nitrate,  moulded,  192 

Epilepsy. 

Adonis,    1370 
Ammoniated  copper,  1459 
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Epilepsy. 

Ammoniated  iron,  1533 
Ammonium  bromide,  129 
Ammonium  valerate,  137 
Amyl  nitrite,  142 
Antipyrine,    158 
Black  hellebore,  1515 
Borax,  1134 
Box,  1423 
Bromal,  1421 
Bromeigone,  1477 
Bromipin,  1421 
Caesium  bromide,   142(5 
Calcium   bromide,   257 
Chloral   hydrate,   326 
Convallaria,   397 
Copper   sulphate,  414 
Cotyledon  umbilicus,  1464 
Elder,   1081 

Ethylene  bromide,   1482 
Fluorides,  1494 
Gallobromol,   1501 
Gelsemium,  580 
Gold  bromide,   1505 
Hydrobromic  acid,  34 
Indigo,   1529 
Marsh  parsley.    1610 
Masterwort,   1 5 1 5 
Mugworr,   1366 
Nickel  bromide,  1579 
Osmic  acid,   1598 
Pennywort.  14  (if 
Peony,   1602 
Picrotoxin,  944 
Potassium  bromide,  !>k:i 
Silver     ammonio   -   chloride, 

1647 
Silver  chloride,   1647 
Silver  iodide,   1647 
Silver  nitrate,  189 
Simulo,   1649 
Sodium   eosinat<\    1651 
Solanum,  1  655 
Strontium  bromide,  1 1  - 
Veratrine,   1330 
Yellow      ladies'      bedstraw, 

1500 
Zinc  bromide,   1349 
Zinc  chloride,   1352 
Zinc  cyanide,  1702 
Zinc  lactate,   1702 
Zinc  oxide,  1355 
Zine  phosphate,   1702 
Zinc  sulphate,   1358 
Zinc  valerate,    1360 

Epistaxis. 

Alum,  122 
Antipyrine,  158 
Mastic,  771 
Suprarenal  glands,  584 

Epithelioma. 

Loretin  bismuth,  1415 
Magnesium  chlorate,  1556 
Papaw,  1604 
Pyoktanin,   1389 
Radium,  1627 
Resorcinol,  1057 

Erysipelas. 

Antistreptococcic     serum 

(note),  1123 
Cipo  suma,  1385 
Creosote,  405 


Erysipelas. 

Didymium   salicylate,    1473 
Elm,  mucilage  of,  797 
Ferric  chloride,  tincture  of, 

1267 
Ferrous  bromide,   1489 
Ferrous  sulphate,  513 
Ferruginous  collodion,  385 
Glycerin  of  borax..  590 
Iodine,  colorless   tincture  of 

(note).   1272 
Iodine,  tincture  of.    1272 
Lead  carbonate.  972 
Lobelia,  tincture  of,  1276 
Ly(  ium.  1555 
Mercurial   ointment.    1312 
Meta   crosol   anytolc.   1393 
Picric  acid.   1614 
Quinine   sulphate,    1049 
Rye,   1636 

.locrcol,   1640 
Silver  nitrate,  moulded,   192 
Thiol,   1675 

Turpentine  liniment.  699 
Wheat  flour,   1493 

F:\anthematous  Diseases. 

(  ai  t  liainus.     L432 

Saffron,  4 in 

Wild  marjoram,  1596 

F:\coriations. 

Calamine,   1427 

Carbonate  of  zinc,  cerate  of 

(note),    1319 
Glycerin    ointment     (note), 

590 
Lead  acetate  ointment, 

1317 
Lead   carbonate,   972 
Lead    carbonate    ointment) 

1317 
Lead  plaster,  443 
Lead   rahaeetate,  cerate  of, 

315 
Lead  tannata  l"»47 
Lycopodimn,  750 
Spermaceti   ointment.    1308 
Zinc     oxide,     ointment     of, 

1319 

Exhaustion,  Nervous. 
See  Neurasthenia. 

Exophthalmic  Goitre. 

See  Goitre,  Exophthalmic. 

Exuberant  Granulations. 

Alum,  dried,  123 
Copper  sulphate,  414 

Eyes,  Diseases  of. 

Abrus,   1366 

Anemone    ludoviciana,    1623 
Eserine   salicylate,   940 
Mercuric    nitrate,    ointment 

of,  1314 
Sodium  tetraborate,  1654 
Yellow  mercuric  oxide,  631 

Faucitis. 

Acacia,  7 

Cubeb,  troches  of,  1300 

Gambir,  576 


Faucitis. 

Gambir,  troches  of,  1300 
Monesia,  1572 

Silver  nitrate,  moulded,  191 
Sisymbrium,  1649 
Tannic  acid,  82 

Favus. 

Betanaphthol,  237 
Oil  of  cade,  836 
Phytolacca,  942 

Feet,  Sweating. 

See  Hypcridrosis. 

Felon. 

Silver  nitrate,  moulded,  192 

Fever. 

Acetanilide,  9 
Acetopyrinc,  1367 
Acetphenetidin,  11 
Aconite,  93 
Alcohol,  110 
Ambrosia  trifida,   1379 
Antipyrine,   158 
Arbor  vita>,   K>77 
Barberry,   1412 
Derberie,  236 
Brandy,  1180 
Calendula,  258 

Carbonic  acid   water.    IliS 

CeUstrua,   1438 
chloral  hydrate,  326 

Cold    bath'.    ItiS 

Compound  effervescing  pow- 
der, 1025 

Contraverva,    1456 

Coral  root,   1460 

Galega,  1500 

Hydrochloric  acid.  38 

Hydroootyle,  1519 

Hydroquinone,    1520 

Ipecac  and  opium,  powder 
of,  1026 

Kairine,    1537 

Kryofine.   [542 

Lemon  juice,  tiltl 

Lemon,   syrup  of,   1230 

Magnesium  sulphate,  757 

Maretin,    1582 

Oil  of  eajuput,  838 

Oil   of   turpentine,   880 

Opium,  908 

Phenacetin,   11 

Phosphoric  acid,  dilute.  63 

Potassium  bitartrate,  987 

Potassium  citrate,  995 

Potassium  citrate,  solution 
of,  733 

Potassium  tartrate,  1018 

Pyranum,  1624 

Quinine  sulphate,  1049 

Salicylic  acid,  67 

Salipyrin,   1639 

Saloquinine,  1640 

Savannah  flower,  1687 

Senna,  1114 

Serpentaria,  infusion  of, 
658 

Sodium  citro-tartrate,  effer- 
vescent, 1145 

Solution  of  ammonium  ace- 
tate, 703 

Spice-wood,   1411 
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Fever. 

Sucupira,  1420 
Sulphurous  acid,  79 
Tamarinds,  1239 
Valerian,  1323 

Fever,  Bilious. 

Calomel,  625 

Jalap,  680 

Pills,     compound    cathartic, 

955 
Podophyllum  980 
Rhubarb,  1065 

Fever,  Hay. 

Cocaine,  373 
Quinine   sulphate,    1049 
Resorcinol,    1057 
Suprarenal  glands,  584 

Fever,  Hectic. 

Acetylphenylhydrazin, 

1368 
Cobweb,  1451 
Phenocoll   hydrochloride, 

1610 
Wild  cherry  bark,   1021 
Yeast,  1701 

Fever,  Intermittent. 

See  Malaria. 

Fever,  Puerperal. 

Antistreptococcic    serum 

(note),    1123 
Glycogenal,   1504 
Oil  of  turpentine,  880 
Sodium  benzoate,  1129 

Fever,  Remittent. 

Berberis,  1412 
Cascarilla,  305 
Chirata,  322 
Gelsemium,  580 
Mercury,  636 
Nectandra,  1410 
Potassium    citrate,    solution 

of,  733 
Warburg's  tincture,  1695 

See  also   Malaria. 

Fever,  Scarlet. 

Antistreptococcic       serum 

(note),  1123 
Belladonna,  228 
Capsicum,  tincture  of,   1259 
Carthamus,  1432 
Chlorine  water,  710 
Ferric  chloride,  tincture  of, 

1267 
Frostwort,  1513 
Gallic  acid,  30 
Hydrogen  dioxide,  181 
Potassium  chlorate,  994 
Potassium      permanganate, 

1015 
Quinine  sulphate,  1049 
Sanguinaria,       vinegar      of 

(note),  1083 

Fever,  Typhoid. 

Abrastol,   1365 
Acetopyrine,   1367 
Acetozone,   1411 
Alcohol,  110 


Fever,  Typhoid. 

Ambergris,  1379 

Benzosol,  1411 

Berberis,  1412 

Bismuth  subsalicylate,  245 

Camphor,  278 

Chinaphthol,    1443 

Contrayerva,  1456 

Cotoin,  1464 

Creosote,  405 

Cresol,  1466 

Ergot,  452 

Eugenoform,   1483 

Gelsemium,  580 

Glycogenal,  1504 

Guajamar,   1509 

Lactophenin,  1544 

Magnesium   salicylate,    1556 

Mercury,  636 

Musk,  795 

Naphthalene,   802 

Naphthol,  237 

Oil  of  erigeron,  845 

Oil  of  turpentine,  880 

Opium,  908 

Pyridine   tricarboxylic  acid, 

1625 
Quinine  sulphate,  1049 
Salicylic  acid,  67 
Salol,  932 
Saloquinine,  1640 
Silver  nitrate,  189 
Sulphuric   acid,   diluted,   76 
Thermol,    1674 
Triphenin,  1684 
Wine,  1346 
Yeast,  1701 

Fever,  Typhus. 

Alcohol,  110 

Capsicum,  tincture  of,   1259 

Chlorinated  lime,  269 

Chlorine  water,  710 

Musk,  795 

Quinine  sulphate,  1049 

Wine,   1346 

Fever,  Urethral. 

Potassium  bromide,  989 

Fever,  Yellow. 

Calomel,  626 
Gelsemium,  580 

Fibroids,  Uterine. 

Cotton  root  bark,  597 
Ergot,  452 

Fissure. 

Airol,    1373 
Belladonna,  229 
Benzoin,  233 
Cocaine,  373 
Iodoform,  662 
Krameria,  686 
Orthoform,  new,  1598 

Flatulence. 

Aromatic  powder,  1023 
Asafetida,  209 
Calumba,  266 
Chloroform,  331 
Cinnamon,  368 
Cloves,  303 
Ether,  100 


Flatulence. 

Fluidextract  of  calamus,  530 

Lavender,     compound     tinc- 
ture of,  1275 

Oil  of  peppermint,  855 

Oil  of  turpentine,  880 

Oleoresin  of  capsicum,  824 

Pepper",  964 

Peppermint,   777 

Physostigma,   940 

Pills  of  aloes  and  asafetida, 
953 

Pimenta,   962 

See  also  Colic,  Flatulent. 

Fractures. 

Calcium  phosphate,  262 

Furuncles. 

See  Boils. 

Galactorrhea. 

Antipyrine,   158 
Belladonna,  229 

GalNStones. 

Ether,  100 

Nitrohydrochloric  acid,  55 

Oleic  acid,  58 

Olive  oil,  864 

Sodium  carbonate,  1140 

Sodium  glycocholate,  490 

Sodium  oleate,  1652 

Gangrene. 

Alliaria  officinalis,   1375 

Bromine,   249 

Bromol,   1421 

Charcoal,  296 

Potassium        permanganate, 

1015 
Pyroligneous  acid,  19 
Savin,   1070 

Gastralgia. 

See  Oastrodynia. 

Gastric  Diseases. 

See  Stomach. 

Gastric  Insensibility. 

Capsicum,  oleoresin  of,  824 
Capsicum,  tincture  of,   1259 

Gastritis. 

Acacia,  7 

Antinosine,  1582 

Benzo-naphthol,    1410 

Bismone,   1415 

Bismuth      and      ammonium 

citrate,  239 
Bismuth  subnitrate,  244 
Bismutose,  1417 
Calcium     permanganate, 

1428 
Carbonic  acid  water,  168 
Eudoxine,  1582 
G«um,  1502 
Glycozone,  1505 
Hydrastine,  641 
Hydrastis,  644 
Ichthargan,  1649 
Papain,  1604 
Resorcinol,  1057 
Silver  nitrate,  189 
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Gastritis. 

Taka-diastase,  1666 
Tannalbin,  1667 
Zinc  oxide,   1355 
Zinc  sulphate,  1358 

Gastrodynia. 

Bismuth  peptonate,  1416 
Bismuth   subnitratc,   244 
Bismuth   valerate,   1417 
Cantharides,   288 
Carbon   tetrachloride,    1448 
Chloretone,    1446 
Chloroform,    331 
Cocaine,  373 
Ether,  100 
Eucaine,    1482 
Hydrocyanic  acid,  43 
Manganese  dioxide.   761 
Oil  of  cinnamon,  843 
Orthoform,  1598 
Paregoric,  1281 
Phenol,  930 
Solanine,  1655 
Styracol,  1508 
Validol,  1689 
Zinc  cyanide,  1702 

Genito-Urinary  Inflammation. 

Benzoic  acid,  22 
Boldo,   1418 
Buchu,  251 
Elm,  1303 
Eucalyptol,  454 
Formanilide,  1494 
Glechoma,  1503 
Grindelia,   601 
Ice  plant,  1568 
Lignol,  154  9 
Uva  ursi,   1321 
Watermelon,   1468 


Glands,  Enlarged. 

Phenol,  930 
Thiosinamin,  1676 


Glanders. 

Sulphur  iodide, 


1209 


Glaucoma. 

Arecoline 

1395 
Eserine  salicylate,  940 


hydrobromide, 


Glands,  Enlarged. 

Ammoniac  plaster  with  mer- 
cury, 437 
Ammonium  chloride,  183 
Ammonium   iodide,    134 
Antimonv  sulphide,   1392 
Apium,   1393 

Black  oxide  of  copper,  1459 
Cadmium   iodide,  1420 
Camphor  liniment,  696 
Carbon  disulphide,  298 
Cheltenham   salt,   1442 
Chlorinated  lime,  269 
Cod  liver  oil,  860 
Croton  oil,  887 
Ferrous  iodide,  1490 
Gold  oxide,  1505 
Ichthargan,   1649 
Ichthyol,   1523 
Iodine,  667 

Iodine  ointment,  1315 
Iodine,  tincture  of,   1272 
Iodoform,  661 
Iodol,  663 

Iron  cacodylate,  1424 
Jalap,  compound  powder  of, 

1027 
Mercurial   ointment,   1311 
Mercury,  liniment  of,  697 


Gleet. 

Alum,   122 

Cantharides,  287 

Corrosive  mercuric  chlo- 
ride, 620 

Cubeb,   412 

Ferric  chloride,  tincture  of, 
1267 

Ferrous  sulphate,  513 

Geranium.  583 

Oil  of  turpentine.  880 

Tannic  acid,  82 

Trichloracetic  acid.   H 

Uva  ursi.   1321 

Glottis,  Spasm  of. 

Soe     Laryngismus    stridu- 
lus. 

Glycosuria. 

Sec    JUahrtrs    Mcllitus. 

Goitre. 

Bromine,   249 
Fluorides,  1494 

Iodine.    t;ti7 

Iodine   ointment.    1315 

Iodoform,   861 

Potassium   bromide.   9S9 
Potassium    iodide    ointment 

of,  1317 
Thyroid   glands. 
Vegetable  ethfops,    1498 

Goitre,  Exophthalmic. 

(actus,    1424 
Clyco^cna  1.   1604 
Splenic  extract.   I860 
Thymus  gland.   1 « i 7 7" 
Thyroid   glands,   585 

Gonorrhoea. 

Acetopyrine,   1367 

Acetozone,   1411 

Albsrgiu,   1373 

Alumnol,  1377 

Antinosine,  1582 

Arctostaphylos  glauca,   1320 

Argonin,   1396 

Argyrol,  1649 

Basil,  1584 

Benzoic  acid,  22 

Bismuth  subnitrate,  244 

Bismuthol,   1417 

Boldus,  1418 

Borol,   1420 

Cadmium  sulphate,  1426 

Camphoric  acid,  25 

Chlorphenol,  1448 

Copaiba,  401 

Copper   phenolsulphonate, 

1459 
Creolin,  1466 
Crurin,   1468 
Cubeb,   412 
Dextroform,  1472 


Gonorrhoea. 

Ephedra     antisyphilitica, 
1478 

Fortoin,   1495 

Guaiaquin,  1508 

Hexamethylenamine,  611 

Helmitol,   1515 

Hydrastine,  641 

Hydrastis,  644 

Hydrogen  dioxide,   181 

Ichthargan,   1649 

Iodic   acid,    1531 

Iodol,  663 

Jambosa  root,   1535 

Kava,   1539 

Lead  nitrate,  974 

Liatris  spicata,  1549 

Matico,  772 

Mercuric   benzoate,    1564 

Mercuric    oxycyanide,    1565 

Methylthionine       hydrochlo- 
ride, 779 

Moulded   silver   nitrate,    191 

Naphthol  bismuth,  1416 

Nectandra,   1410 

Oil  of  santal,  871 

Oil  of  Ha  tin  wood,  1537 

Opium,  909 

Pepper-tree,   1045 

Pichi,    1487 

Piper    novae-hollanda*,    1615 

Potassium        permanganate, 
1015 

Protalbin,     1648 

Protargol,  1621 

Pyoktanin,   1389 

Pyridine   tricarboxylic  acid, 
1625 

Besorcinol,  1051 

Retinol.   1030 

Bilberol,  1848 

Silver  citrate,    1047 

Silver  nitrate,   18!) 

Silver   orthophosphate,    1848 

Silver  oxide,  198 

Silver  quinaseptolate,   1648 

Soapwort,  1643 

Sodium   and   silver   hyposul- 
phite, 1650 

Sodium  silicate,  1652 

Solanum  insidiosum,   1656 

Storax,    1199 

Tannic  acid,  82 

Terpin  hydrate,  1249 

Thallin,   1673 

Urotropine,  611 

Wood  sorrel,   1600 

Yeast,    1701 

Yerba  mansa,   1518 

Zea,   1348 

Zinc  acetate,   1349 

Zinc    chloride,    solution    of, 
741 

Zinc  iodide,  1353 

Zinc  oxide,    1355 

Zinc  salicylate,  1702 

Zinc  sulphate,   1358 

Gout. 

Aconitine,  89 
Ammonium  benzoate,  128 
Ammonium   phosphate,    135 
Arsenic  trioxide,  200 
Birch  leaves,   1414 
Bitter  candytuft,  1521 
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Gout. 

Boro-citric  acid,  1419 
Camphor,  278 
Camphor  liniment,  696 
Celastrus,  1438 
Chinotropin,   1626 
Citarin,  1450 
Cod  liver  oil,  860 
Colchicine,  384 
Colchicum,   383 
Croton  oil,  887 
Ephedra,  1478 
European  ash,  1496 
Frangula     berries      (note), 

570 
Gentian,  582 
Germander,   1672 
Ginger,   1363 
Ground  pine,  1373 
Guaco,  1507 
Guaiac,  605 
Guaiacum  wood,  602 
Hermodactyls,  1516 
Holly,  1524 

Hydrogen  sulphide,   1520 
Hyoscyamus,  650 
Ichthyol,  152^ 
Indian   cannabis,   282 
Iodoform    collodion     (note), 

385 
Lappa,  690 

Lithium  benzoate,  742 
Lithium   carbonate,  745 
Lithium  salicylate,  747 
Magnesium  benzoate,  1556 
Oil  of  cajuput,  838 
Opium,  909 

Opium,  liniment  of,  697 
Piperazine,  1615 
Portland   powder,    1672 
Potassium  silicate,  1620 
Prasoid,  1621 
Prepared  chalk,  407 
Primula,   1621 
Quinic  acid,  1625 
Quinine  salicylate,    1044 
Rhododendron,  1630 
Salicylic  acid,  67 
Saligenin,    1639 
Salocreol,  1640 
Salvosal-lithia,     1552 
Sassafras  nuts,  1614 
Savin,   1070 
Senna,     compound     tincture 

of,   1287 
Sidonal,  1626 
Soap  liniment,  698 
Sodium  arsenate,   1128 
Sodium   benzoate,    1129 
Strontium  lactate,  1662 
Sulphur,  1207 
Sulphurated  potassa,  982 
Symphorol,    1665 
Ulmaren,   1686 
Urasol,  1687 
Uricedin,   1687 
Veratrine,  1330 


Gout,  Rheumatic. 

See  Rheumatic  Gout. 


Granulations,  Excessive. 

Alum,  dried,  123 
Copper  sulphate,  414 

(c) 


Granulations,  Excessive. 

Mel     ^Egyptiacum      (note), 

1458 
Moulded  silver  nitrate,  191 

Gravel. 

Benzoic  acid,  22 
Buchu,  251 
Citarin,  1450 
Hexamethylenamine,    611 
Horse-balm,  1454 
Lactic  acid,  48 
Lithiomercuric   iodide,    1552 
Magnesium  oxide,   755 
Nitric  acid,  54 
Orthosiphon,   1598 
Pichi,   1487 
Piperazine,  1615 
Potassium   carbonate,  990 
Saint  John's  wort,  1521 
Sodium  benzoate,   1129 
Sodium  bicarbonate,  troches 

of,   1302 
Urotropine,  611 
Uva  ursi,  1321 
Water-pepper,  1417 
Water  plantain,  1374 
Winter  cherry,  1613 
Zea,  1348 

Grippe. 

See  Influenza. 

Gums,  Spongy. 

Gambir,  576 

Myrrh,  802 

Myrrh,  tincture  of,  1278 

Rhatany,   686 

Gums,  Ulcerated. 

Chlorinated  lime,  269 

Hay  Fever. 

See  Fever,  Hay. 

Headache. 

Acetic  acid,  19 
Acetphenetidin,    11 
Ammonia,     aromatic     spirit 

of,   1172 
Ammonia  water,  170 
Analgen,  1385 
Asarabacca,   1400 
Bay  rum,  1590 
Caffeine,  254 

Caffeine  hydrobromide,  1426 
California  laurel,  1686 
Camphor,  278 
Carbon   tetrachloride,    1448 
Cobweb,   1451 
Ethoxycaffeine,  1480 
Geum,   1502 
Guarana,   607 
Hyoscyamus,  650 
Magnesia,   755 
Menthol,  778 
Nitrated  alcohols,   1580 
Oil  of  lavender,  850 
Opium,  909 
Orthoform,   1598 
Pellote,   1387 
Phenacetin,   11 
Pyrethrum,  1028 
Tea,  1671 


Headache. 

Water    hemlock,    American, 
1449 

See  also  Neuralgia  and 
Migraine. 

Heart=burn. 

Ammonia  water,  170 
Sodium  bicarbonate,  troches 

of,   1302 
Solution       of       magnesium 

bisulphite,  1658 

Heart,  Dilatation  of. 

Digitalis,  426 

Heart,  Disease  of. 

Amyl  nitrite,   142 
Aspidosperma,  1403 
Belladonna  root,  229 
Bromipin,  1421 
Cactus,  1424 
Camphor,  278 
Convallaria,  397 
Digitalis,  426 
Ichthargan,    1649 
Oleander,  1578 
Potassium        cobalti-nitrite, 

1619 
Sparteine,    1104 
Strychnine,  1195 
Theocine,  1699 
Veratrum,   1332 
Zea,   1348 

Heart,  Exhaustion  of. 

Ammonia  water,   170 
Caffeine,  254 
Digitalis,  426 

Heart=FaiIure. 

See   Syncope. 

Heart,  Hypertrophy  of. 

Bitter   candytuft,    1521 
Veratrum   viride,    1382 

Heart,  Palpitation  of. 

Belladonna,  229 
Digitalis,    426 
Gelsemium,    580 

Hemicrania. 

Ammonium  chloride,  133 
Arsenic  trioxide,  200 
Malambo,  1557 
Quinine    valerate,    1040 
Valerian,   1323 

Hematemesis. 

Ferric  sulphate,  solution  of, 

718 
Gelatin,   577 
Iodic  acid,  1531 
Hamamelis,  609 
Lead  acetate,   970 
Suprarenal  glands,  584 
Vinegar,  1693 

Hematuria. 

Gallic  acid,  30 
Kinkeliba,  1541 
Pichi,  1487 
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Hematuria. 

Shepherd's  purse,  1430 
Tincture    of   ferric   chloride, 
1267 

Hemophilia. 

Calcium    chloride,    259 

Hemoptysis. 

Alum,    122 

Biting  stone-crop,  1645 
Calcium  chloride.  259 
Cotarnine         hydrochloride, 

1463 
Erigeron,   1479 
Ferric  subsulphate,  solution 

of,    718 
Gallic  acid,  30 
Gelatin,  577 
Hamamelis,    609 
Hound's   tongue,    1471 
Larch   bark,    1545 
Lungwort,   1623 
Mastic,    771 
Monesia.   1512 
Oil   of   erigeron,    845 
Oil   of    turpentine,    880 
Podophyllum,    981 
Sodium   chloride,   1144 
Terpinol,   1672 

Hemorrhage. 

Agaric,   1371 

Alum.    122 

Antipyrine,    158 

Birth-root,    1683 

Blessed   thistle.    1439 

Calcium   chloride,   259 

Cold   water,    168 

Commelina,     14"."> 

Compound  lead  supposito- 
ries,   1214 

Cornutine  citrate,   1462 

Creosote,  405 

Ergot,    452 

Erigeron,    1479 

Ferric  chloride,  495 

Ferric  chloride,  solution  of, 
715 

Ferric  chloride,  tincture  of, 
1267 

Ferric  subsulphate,  solution 
of,  718 

Ferroso  -  aluminic  sulphate, 
1377 

Ferrous   sulphate,   513 

Gallic  acid,  30 

Gambir,   576 

Gelatin,  577 

Geranium,   1502 

Geum,  1502 

Greater  periwinkle,  1691 

Hamamelis  bark,  609 

Harts-tongue,   1645 

Heal-all,   1622 

Herb  Robert,  1502 

Iodic  acid,   1531 

Kino,  684 

Larch    bark,    1545 

Lead  acteate,   970 

Lycopus,   1555 

Mastic,  771 

Matico,   772 

Oil  of  erigeron,  845 

Oil  of  turpentine,  880 


Hemorrhage. 

Opium,  909 

Physiological    salt    solution, 

1144 
Raisins,   1628 
Rattlesnake  weed,   1517 
Rhatany,   686 
Saint  John's  wort,  1527 
Shepherd's  purse,  1430 
Speedwell,   1691 
Stypticin,  1463 
Sulphuric  acid,  diluted,  76 
Suprarenal   glands,   584 
Tannic  acid,  82 
Wood  sorrel,  1600 

Hemorrhage,  Intestinal. 

Aplopappus,   1394 
Lead  acetate,  970 
Mmisel's   solution,   718 
dil    of   erigeron.    S4."> 

nil  of  turpentine,  880 
Suprarenal    glands,   584 

Hemorrhage,  Post-partum. 

Ergot,     4  5 '2 

ric  chloride,  solution  of, 
715 
Hvdrastine,   645 
Lemon  juice,  694 

Hemorrhoids. 

Aloes,    llii 
Anirstlicsin.    1384 
Anusol,    1392 
Baleen-apple,  K>71 

Barbados   nuts.    1407 

Cheltenham  salts.   1442 
Chryearobin,  S3<1 
tine,  373 

Compound  lead  supposito- 
ries.   1214 

Confection   of  pepper,   389 

Confection   of  s^nna,   391 

Copaiba,    401 

Cubeb,  412 

Echinacea,  1476 

Ergot,  452 

Figwort,  1645 

Gall  and  opium,  ointment 
of,   1309 

Hamamelis  bark,  609 

Hemlock,  1584 

Horse-chestnut,   1370 

Hydrastis,  644 

Hyoscyamus,  650 

Iodoform,  662 

Linseed  oil,  853 

Mountain  ash,   1658 

Mullein,   1690 

Nutgalls,  ointment  of,  1309 

Oak  bark,  1035 

Potassium   chlorate,   994 

Rye,  1636 

Senna  wine   (note),  1114 

Stramonium  ointment,   1318 

Sulphur,    1207 

Tannic  acid,  82 

Tannic  acid,  ointment  of, 
1305 

Tannic  acid  suppositories, 
1213 

Thevetia,  1674 

Toadflax,   1549 

Tobacco,   1681 


Hepatitis. 

Ammoniac       plaster       with 

mercury,   438 
Ammonium  chloride,  133 
Berberis,  236 
Boldo,  1418 
Calomel,  625 
Chlorine  water,  710 
Compound    cathartic     pills, 

955 
Marrubium,    767 
Nitric  acid,  54 
Nitrohydrochloric  acid,  55 
Pitch  plaster.  441 
Stillingia,  1181 
Taraxacum,   1241 
Warming  plaster,  439 

Hernia. 

Iodine,   669 

Hernia,  Strangulated. 

Belladonna.  229 
Chloral    hydrate,   326 

Herpes. 

Ammoniated  mercury,  oint- 
ment  of,    1312 

Arsenic  trioxide,  200 

Calomel,   626 

Cantharides,   288 

CreBol   iodide.   1465 

Glycerin,  500 

llvdroxvlamine  hydrochlo- 
ride,  1520 

Naphthol,   237 

Sozoiodol,     1650 

Hiccough. 

Chloral   hydrate,  326 
Musk.   795 
Mustard,  1125 

Hoarseness. 

Sisymbrium,   1649 

Hordeolum. 

Oleate  of  mercury,  823 

Hospital   Gangrene. 

See  Phagedena. 

Hydrocele. 

Chloroform,  332 

Iodine,  669 

Iodine,  tincture  of,  1272 

Silyer   nitrate,    189 

Silver  nitrate,  moulded,  191 

Hydrocephalus. 

Iodine,  669 
Mercury,  636 

Hydropericardium. 

Iodine,   669 

Hydrophobia. 

Curare,  1698 
Indian  cannabis,  282 
Scutellaria,    1107 
Trompatila,    1685 

Hydro  thorax. 

Mercury,  636 
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Hyperidrosis. 

Bismuthol,  1417 
Chromium  trioxide,  335 
Lead   plaster,   443 
Tannoform,   1668 

Hypochondriasis. 

Asafetida,  209 
Cypripedium,  420 
Opopanax,  1595 
Pellote,  1387 

Sodium  persulphate,   1607 
Sumbul,   1210 
Valerian,   1323 

Hysteria. 

Allyl  bromide    (note),  877 

Allyl    tribromide,    1376 

Ammonia,    fetid    spirit    of, 
1172 

Ammoniated  copper,  1459 

Ammonium  carbonate,  131 

Ammonium  valerate,  137 

Amyl    nitrite,    142 

Antipyrine,    158 

Asafetida,   209 

Calcium   bromide,   257 

Camphor,    monobromated, 
279 

Cannabis  indica,  282 

Castor,    1435 

Caulophyllum,    1438 

Cerium  oxalate,  317 

Chloral  hydrate,  326 

Cimicifuga,  337 

Cobweb,   1451 

Coca,   373 

Compound  iron  mixture,  783 

Cotula,    1464 

Creosote,  405 

Di-ethyl-ketone,  1473 

Dracontium,  1475 

Galbanum,    compound    pills 
of,    958 

Galium  verum,  1500 

Gelsemium,  580 

Gentian,   582 

Germander,   1672 

Gold    and    sodium    chloride, 
219 

Hyoscyamus,  650 

Hypericum,    1521 

Indigo,    1529 

Iron     mixture,     compound, 
783 

Linden,    1677 

Mutisia  vicisefolia,   1575 

Oil   of  amber,    1379 

Opopanax,    1595 

Pellote,   1387 

Phosphoric   acid,   63 

Picrotoxin,  944 

Potassium   bromide,   989 

Ruta,    1636 

Sagapenum,  1637 

Spirit  of  ammonia,   1170 

Sumbul,  1210 

Tansy,    1668 

Tribromallyl,    1682 

Valerian,  1323 

Valerian,  ammoniated    tinc- 
ture of,   1290 

Valeridin,  1689 

Validol,   1689 

Valyl,  1689 

Zinc  iodide,  1353 


Hystero-Epilepsy. 

Picrotoxin,  944 

Ichthyosis. 

Chaulmoogra  oil,  1588 
Betanaphthol,   237 

Impetigo. 

Arsenic  and  mercuric  iodide, 

solution  of,  705 
Flowering     ash,      syrup   of 

(note),  764 
Hydrocyanic    acid,    53 
Iron    arsenate,    492 
Lead  nitrate,  974 
Mercuric    nitrate,    ointment 

of,   1314 
Naphthol  bismuth,  1416 
Sozoiodol,    1659 
Sulphur      iodide      ointment, 

1318 

Impotence. 

Cactus,    1424 
Cantharides,  287 
Damiana,   1472 
Muira-puama,   1573 
Phosphorus,    935 
Potassium   bromide,   989 
Saw  palmetto,  1069 
Yohimbine,  1701 

Incontinence  of  Urine. 

See     Urine,     Incontinence 
of. 

Indigestion. 

See  Dyspepsia. 

Indolent  Swellings. 

Cod  liver  oil,  860 
Croton  oil,  887 
Galbanum,  572 
Iodine  ointment,  1315 
Potassium    iodide,    ointment 
of,  1317 

Inflammation. 

Cold    water,    168 
Elm,   1304 
Iodine  paint,  669 
Iodine,  tincture  of,  1272 
Lead  carbonate,  972 
Lemon   juice,   694 
Magnesium    sulphate,    757 
Mercury,   636 
Phenol,    930 

Potassium  iodide,  1009 
Soap  cerate  ( note ) ,  444 
Subacetate  of  lead,  glycerin 

of,  591 
Yeast,  1701 

Influenza. 

Eupatorium,    458 
Opium,    909 
Pilocarpus,   949 
Pyrosal,    1625 
Salipyrin,    1639 
Salvosal-lithia,   1552 

Insanity. 

Acetophenone,  1367 
Boldo,  1418 
Di-ethyl-ketone,   1473 
Indian  cannabis,  282 


Insanity. 

Pellotine,  1387 
Splenic  extract,   1660 
Thyroid  glands,  585 
Zinc   phosphate,    1702 

Insomnia. 

Bromipin,  1421 

Camphor,         monobromated, 

279 
Chloral  hydrate,  326 
Chloralformamide,  322 
Dorniiol,    1383 
Ethyl  carbamate,  102 
Hedonal,  1513 
Hops,  617 

Hyoscine  hydrobromide,  646 
Jamaica  dogwood,   1616 
Opium,  909 

Opium,     camphorated     tinc- 
ture   of,    1281 
Paraldehyde,  915 
Passion-flower,    1605 
Sulphonethylmethane,    1200 
Sulphonmethane,   1201 
Veronal,  1691 

Intermittent  Fever. 

See  Malaria. 

Intertrigo. 

Bismutose,    1417 
Cresol  iodide,  1465 
Ichthyol,  1523 
Talc,  1239 

Intestinal  Catarrh. 

See  Enteritis. 

Intestinal  Inflammation. 

See   Enteritis. 


Itch. 


See  Scabies. 


Jaundice. 

Aloes,  116 

Ammonium   chloride,    133 

Barberry,  1412 

Bayberry,   1576 

Calendula,  263 

Calomel,   625 

Compound     cathartic     pills, 

955 
Curcuma,   1489 
Ferric  succinate,  1488 
Geranium,  1502 
Hedge  hyssop,  1506 
Henna,  1546 
Holly  berries,  1524 
Marrubium,  767 
Mercury,  636 
Oxgall,  491 
Pareira  brava,  917 
Pichi,  1487 
Pilocarpine       hydrochloride, 

945 
Potassium  carbonate,  990 
Saint  John's  wort,   1521 
Sodium   phosphate,    1153 
Sodium    succinate,    1652 
Toadflax,   1549 

Joints,  Diseases  of. 

Cadmium    iodide,    1426 
Cantharides,    288 
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Joints,  Diseases  of. 

Cod  liver  oil,  860 

Iodoform,  662 

Jalap,      compound      powder 

of,   1027 
Petroleum,  1609 
Thiol,   1675 
Veratrine.  1330 

Sec  also  Arthritis. 

Joints,  Effusion  into. 

Iodine,  669 

Joints,  Inflammation  of. 

See  Arthritis. 

Keloid. 

Thiosinamin,    167<> 
Thyroid  gland- 

Keratitis. 

Methvl-violet.    1380 
Orthofonn.    1598 
Sodium  tetraborate,  16.34 

Kidney  Disease. 

See   Blight's   Disease. 

Labor. 

Belladonna.  288 

Birth-root,    1688 

Corn  smut.    1688 

Cotton   root  bark.  667 

Ergot.  451 

Ethyl   bromide,   1481 

Jatropha    go-sypifolia.    1107 

Laryngeal  Tuberculosis. 

Balsam  of  Peru,  223 
Chlorphenol.    1448 
Europhen,  14C 

Sodium      plx-no]  Mil  pho-ricin- 
ate,  1652 

Laryngismus  Stridulus. 

Antipyrine.    158 
Artificial   musk,   1575 
Chloral   hydrate,   326 
Musk,  795 

Laryngitis. 

Alumnol,   1377 
Ammonium     chloride,     tro- 
ches of,  1300 
Benzoin,  233 
Chlorphenol,   1448 
Cocaine,  373 
Croton  oil,  887 
Iodol,  663 
Lobelia,  749 
Oil  of  cajuput,  838 
Olibanum,  1594 
Sabal,  1069 

Silver  nitrate,  moulded,  191 
Spanish  needles,  1414 
Tannigen,  1667 

Lead  Poisoning. 

Iodine,  667 

Potassium  iodide  1009 
Treatment  of,  978 

Lepra. 

Ammonium   iodide,    134 
Arsenic  and  mercuric    iodide, 
solution  of,  705 


Lepra. 

Arsenic  iodide,  197 
Arsenic  trioxide,  200 
Cleavers,  1500 
Corrosive  sublimate,  620 
Dulcamara,   1656 
lehthyol,  1523 
Iron  arsenate,  492 
Potassium   acetate,   983 
Sulphur   iodide,    1209 
Sulphur      iodide      ointment. 

1318 
Tar  ointment,  1316 

Leprosy. 

Bdellium,    1409 
Chaulmoogra   oil,   1686 
Chinosol.   14  4  1 
Henna.   1646 
Hura  brasilienais,   1518 
.Mai>h   tea.    1 
Jtfudmr,  1428 
Siegesbeckia    oriental!*, 

1648 
Thio-inaniin,  167(5 

Leucodcrma. 

Psoralea,  1622 

Leucorrhaea. 

Alum,  122 

Aluminum    sulphate.    125 

Bayberry.   1576 

Bismuth   lubnitrate,  211 

Cantharidc. 

Collinaoaia    canadeosia, 

1454 
Copaiba.    401 

On  oaote,  406 

Cvbeb,  4li! 

Euphorbia  hvpericifolia, 

1484 
Eerric  ammonium   sulphate, 

498 
Ferric    nitrate,    solution    of, 

717 
Ferrona   iodide.    1490 
Ferroua  sulphate,  513 
Qeranium,  688 
Gaum,  1502 
Jambosa    root,    1535 
Kava,  1539 
Kino,  684 
Lactic  acid,  48 
Lead   nitrate,   974 
Mangosteen,  1560 
Mastic.   771 
Monesia,    1572 
Nectandra,   1410 
Oak  bark,  1035 
Oil    of    turpentine,    880 
Pareira  brava,   917 
Phosphoric    acid,    63 
Pomegranate,   600 
Potassium        permanganate, 

1015 
Resorcinol,  1057 
Rhatany,   686 

Silver  nitrate,  moulded,  191 
Storax,   1199 
Sumbul,   1210 
Tannic  acid,  82 
Turpentine,   oil   of,   880 
Uva  ursi,  1321 
Zinc  sulphate,  1358 


Leukemia. 

Cacodylic  acid,  1424 

Lichen  Agrius. 

Glycerite    of    aloes     (note), 
469 

Lipoma. 

lehthyol,  1523 

Lips,  Cracked. 

Lead   nitrate,  974 

Ointment  of  rosewater.  L306 

Lithemia. 

Ammonium    benzoate,    128 
Calcium   hinpurate,   1427 
Bexamethylenamine,  61 1 
Hippuric  acid,  1517 
Lithium   carbonate,  831 

i  tol,  1554 
Orthosiphon.    1598 
Piperaxlne,   1615 
Potassium  acetate,  984 

Potassium   citrate.   995 

Sodium  benzoate,  1120 
Sodium   borate,    1 134 

Crotropinc,  611 

Liver,  Congestion  of. 

Ammonium  chloride,  133 
Butternut,  1536 

H  vdntst  is,  ill  ) 
Jalap,  680 

Ohio    buckeye,    1370 
Podophyllum,  080 
Taraxacum,  1241 

Watermelon    honey,    1468 

Liver,  Diseases  of. 

Ammonium  chloride,  133 

Calcium    hippurate,    1427 
Celasirns,   [488 
Cheltenham  salts,   1442 
Chlorine  water,  710 
1  ledge-hyssop,   1506 
Nitrohydroehloric  acid,  55 
Solanum    paniculatum,    1656 
Stillingia,  1181 
See  also  Hepatitis. 

Liver,  Torpor  of. 

Ammonium  chloride,   133 
I'.oldo,   1418 
•inel,   625 
■  ria   esculenta,    1432 
Colocynth,   389 
Sodii  oleas,   1652 

Locomotor  Ataxia. 

Amygdophenin,    1381 

Antipyrine,  157 

Methacetin,   1568 

Methylthionine       hydrochlo- 
ride, 779 

Orthoform,  1598 

Silver  nitrate,  189 

See  also  Pains,  Ataxic. 

Lumbago. 

Oil  of  turpentine,  880 
See   also   Rheumatism. 

Lungs,  Congestion  of. 

Cantharides,  287 
Ergot,  452 
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Lungs,  Diseases  of. 

See  Pectoral  Diseases. 

Lungs,    Gangrene   of. 

Menthorol,    1448 

Oil  of  turpentine,  881 

Lungs,  (Edema  of. 

Pilocarpus,   949 

Lupus. 

Arsenic  and  mercuric  iodide, 
solution  of,  705 

Caustic  iodine  solution,  668 

Cod  liver  oil,  860 

Dithio-calcium  carbonate, 
1427 

Eugallol,   1501 

Europhen,  1486 

Glyeogenal,   1504 

Gold  chloride,    1505 

Guaiacol,  603 

Hydroxylamine  hydrochlo- 
ride, 1520 

Ichthyol,  1523 

Iodized  glycerin,  668 

Iron  arsenate,  492 

Kresamin,  1466 

Mercuric   iodide,    630 

Mercuric  nitrate,  solution 
of,  723 

Pyrogallol,  1030 

Radium,  1627 

Sodium  othylate,    1651 

Sulphur   iodide,    1209 

Thiosinamin,  1676 

Zinc  sulphate,  1358 

Malaria. 

Acetozone,    1411 
Alstonia,    1376 
Aniline  blue,  1388 
Apiol,    1393 
Arnica  root,  232 
Arrhenal,    1651 
Arsenic  trioxide,  200 
Asaprol,   1368 
Aspen,  1618 
Berberis,  236,  1412 
Birch  bark,  1413 
Cascarilla,  305 
Cassia   beareana,    1433 
Centaurea  benodicta,  1439 
Chinoidin,  1443 
Chinoline,   1444 
Chirata,  322 
Dogwood,   1462 
Euquinine,   1486 
European  alder,   1376 
Ferric  arsenio-citrate,  1487 
Ferro  -  manganic       prepara- 
tions,  1560 
Gelsemium,  580 
Gentian,  582 
Geranium,    1502 
Germander,  1672 
(ieum,   1502 
Guaiaquin,    1508 
Herb  Robert,   1502 
Holly,  1524 
Horse-chestnut,    1370 
Iron-wood,  1534 
Kinkeliba,  1541 
Magnolia,  1557 


Malaria. 

Malambo,  1557 

Methylthionine      hydrochlo- 
ride, 779 

Nectandra,  1410 

Oak  bark,  1035 

Oregon  grape  root,  236 

Parsley,  1393 

Pepper,  962 

Phenocoll      hydrochloride, 
1610 

Phenylchinaldin,    1611 

Picric  acid,  1614 

Pinckneya  pubens,  1615 

Piperine,   964 

Pomegranate,   600 

Potassium  arsenite,  solution 
of,  731 

Potassium    citrate,    solution 
of,  733 

Potassium  perchlorate,   1620 

Pyridine   tricarboxylic   acid, 
1625 

Quinine  sulphate,  104y 

Quinine    sulphovinate, 
(note),  1040 

Rocky  Mountain  sage,   1641 

Saint  John's  wort,  1521 

Salicin,  1080 

Sanicle,  1642 

Savannah  flower,   1687 

Serpentaria,  1117 

Sodium  chloride,  1144 

Spice-wood,   1411 

Sunflower,   1514 

Swietenia,   1665 

Tansy,  1668 

Thuja,  1677 

Tinospora,   1678 

Warburg's  tincture,  1695 

Water  hemlock,   1584 

Yerba  mansa,   1518 

Malignant  (Edema. 

Acetozone,    1411 

Mange. 

Epicarin,   1478 

Nicotine  salicylate,   1579 

Peruol,   1607 

Mania. 

Black  hellebore,   1515 
Chloral  hydrate,  326 
Conium,  395 
Croton  oil.  887 
Hyoscine  hydrobromide.  646 
Hypericum,  1521 
Phosphorus,  935 
Propione,   1473 

Marasmus. 

Oak  bark,   1035 

Mastitis. 

Echinacea,  1476 
Herb  Robert,  1502 
Stramonium,   1184 

Measles. 

Asafetida,   209 
Carthamus,   1432 
Wild  marjoram,   1596 

Melajna. 

Mercury,  636 


Melancholia. 

Black  hellebore,  1515 
Coca,    373 

Indian  cannabis,  282 
Phosphorus,    935 

Membranous  Croup. 

See  Croup. 

Meningitis. 

Mercury,  636 

Menorrhagia. 

*  American   mistletoe,   i£89  / k^Y 

Black  haw,  1334  /3J3 

Blessed   thistle,    1439 

Calcium   chloride,   259 
■■  Caulophyllum,  1438 

Cinnamon,  368 

Creosote,  405 

Ergotinol,   1479 

Euphorbia    hypericifolia, 
1484 

Gelatin,  577 

Greater  periwinkle,  1691 
^Hydrastine,  641 
.^Hydrastinine    hydrochloride, 
642 

Kosam  seeds,  1541 

Monesia,    1572 

Nectandra,  1410 
'    Oil  of  savin,  873 

Persimmon,   1474 

Rhatany,  686 

Rue,    1636 

Savin,   1070 

Silybum   marianum,    1439 

Solution    of    ferric    nitrate, 
717 
t  Stypticin,  1463 

Svmplocos  racemosa,   1665 

Uva  ursi.  1321 

See   also    Uterus,    Hemor- 
rhage from. 

Menses,  Suppression  of. 

See  Amenorrhaa. 

Mercurial  Cachexia. 

Iodine,  667 

Mercurial  Tremors. 

Potassium   iodide,    1009 

Metritis. 

See   Uterus,    Diseases   of. 

Metrorrhagia. 

Hydrastinine    hydrochloride, 

'642 
Lamium,  1545 
Salipyrin,  1639 

See    also    Uterus,    firm  or- 
rhage  from. 

Migraine. 

Acetphenetidin,  11 
Acetopyrine,  1367 
Anilipyiin,  1389 
Antipyrine,   157 
Benzacetin,   1410 
Catha.  1437 
Citrophen,  1450 
Etho.:ycaffeine.    1480 
Eucalyptus,  521 
Glyeogenal,  1504 
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Migraine. 

Guarana,  607 
Malambo,    1557 
Nickel    sulphate,    1579 
Opium,  909 
Phenacetin,   11 
Phenosal,  1011 
PjTamidon,   1624 
Pyrosal,  1625 
Salipyrin,    1639 
Thermol,    1674 
Valeridin,  1689 
Validol,   1689 

Miscarriage. 

See  Abortion. 

Mouth,  Ulcer  of. 

See  Stomatitis. 

Myxoedema. 

Thyroid  glands,  585 

Navi. 

Caustic  collodion,   385 
Corrosive  mercuric  chloride, 

620 
Croton  oil,  887 
Ferric  chloride,   solution  of, 

715 
Iodine   paint,   668 
Sodium     ethylate,     ]6.">1 
Trichloracetic  acid,  K0 

Narcotism. 

Apomorphine       hydrochlo- 
ride,   160 
Atropine,  215 
Caffeine,  254 

Mustard.    11:25 
Strychnine,    1 1  !>."> 

Nausea. 

Calendula,  263 

Carbonic  acid  water,   ins 

Charcoal,  296 

Cinnamon,  3(i8 

Cloves,  303 

Creosote,  405 

Effervescent  sodium  citro- 
tartrate.  1145 

Ether,   100 

Horsemint,  1571 

Lavender,  compound  tinc- 
ture of,    1275 

Lime,  solution  of,  707 

Magnesium   carbonate,   753 

Oil  of  hedeoma,  849 

Oil  of  peppermint,  855 

Opium,  909 

Opium,  camphorated  tinc- 
ture of,   1281 

Pennyroyal,  610 

Peppermint,  775 

Spirit  of  ether,  compound, 
1164 

Nephritis. 

See  Bright's  Disease. 

Nervous  Diseases. 

Ambergris,  1379 
Barium  chloride.   1407 
Potassium    arsenite,  solution 
of,  731 


Nervous  Diseases. 

Potassium  hypophosphite, 
1005 

Potassium  iodide,  1009 

Valerian,  ammoniated  tinc- 
ture of,  1290 

Valeric  acid,  1689 

Validol,  1689 

Yeratrine,  1329 

Viburnum  prunifolium,  1334 

Zinc  phosphate,   1702 

Nervous  Irritation. 
Bromine,  249 

Cobweb,  1451 

Hoffmann's    anodyne,    1164 

Lactucarium,  688 

Nervousness. 

Antipyrine,  158 

Bay   rum,    15!<0 
Promine,  249 
Garlic,   1375 
Hops,  617 
Lactucarium.    688 
Oil   of   lavender.   850 

spirit  of  ammonia,  1170 

Neuralgia. 

phenetidin,  1 1 
Aconite,  91 
Aconitine,  8!* 
Agathin,  1 M7 1 

Alcohol.     Ill 
Ammonia     water,     170 
Ammonium    valerate.    137 

Amygdophenin,    Ihsi 
Anilipyrm,   1389 

Arsenic   dioxide.   200 
Belladonna  piaster,  438 

I'.cil/acet  in.     11  L0 

Bismuth  valerate,   it  17 
Butyl-chloral   hydrate,  252 
California  laurel,   iiist; 
t  '.mi  li.ii  Ida*,  288 
Carbon  disulphide,  2(.is 
Chinaphenine,    1 1 1- 
Chloral  camphor,   1444 
Chloral-menthol,    1445 
Citropbeu,   L450 

Cochineal.    377 

Croton  oil,  887 

( lypripedium,  420 

Eucalyptol.  454 

Eucalyptus,   456 

Extract  of  belladonna 
leaves,  47 1 

Cielsemium,   580 

Gold  and  sodium  chloride, 
219 

Guaiacol   ethyl,    1508 

Indian   cannabis,   282 

Iodine,  colorless  tincture  of 
(note),  1272 

Iron  subearbonate  ( note ) , 
506 

Jamaica  dogwood,   1616 

Menthiodol,   1563 

Menthol,  778 

Menthol   plaster,   440 

Methacetin,    1568 

Methylthionine  hydrochlo- 
ride, 779 

Neurodin,  1578 

Oil  of  camphor    (note),  275 

Oil  of  peppermint,  855 


Neuralgia. 

Oil   of   turpentine,   880 

Opium,  909 

Parthenium     hysterophorus, 

1605 
Passion-flower,   1605 
Pellote,  1387 
Phenacetin,   11 
Phenosal,   1611 
Phosphorus,    935 
Pyramidon,   1624 
Pyrethrum,  1028 
Saloquinine,  1640 
Scutellaria,  1107 
Spurge    laurel,    tincture    of, 

780 
Thermol,  1674 
Tonga,    1681 
Ulmaren,  1686 
Valeridin,  1689 
Yeratrine,   1330 
Zinc  cyanide.  1702 
Zinc   valerate,    1360 

Neurasthenia. 

Ammonia,  spirit  of,   1 170 
Analgen,   1385 
Bronupin,  1421 

Cactus,    J  424 

Calcium    hypophosphite,  261 

*  apsicum,  2111 

Catha,  1437 
Coca,  373 

Ferric  valerate,   1489 

Qallobromol,  1601 
Qlycerinophotphorio       acid, 

1604 
BTypophoaphoroui   acid,   46 
Lecithin,    1548 
Nuclciii.    1583 

Paraldehyde,  915 

Pellote,    1387 
Scutellaria,   1107 
Sodium    persulphate.    1  (J07 
Suprarenal    glands,   584 
Validol,    1689 

Neuritis. 

Acetopyrine,  1367 
Antipyrine,    157 
Guaiacol  ethvl,  1508 
Scutellaria,    1107 

Night-Pains. 

Solution  of  arsenic  and  mer- 
curic  iodide,   705 

Night-Sweats. 

Agaric,  1371 

Alum,   122 

Atropine,  215 

Camphoric  acid,  25 

Dionine,   1473 

Ergot,  452 

Ferrous-aluminic      sulphate, 

1377 
Ferrous   sulphate,   513 
Gallic  acid,  30 
Guacamphol,   1506 
Picrotoxin,  944 
Pomegranate,  600 
Potassium  tellurate,   1672 
Potentilla,  1621 
Pyramidon  camphorate,  1624 
Sage,  1080 
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Night-Sweats. 

Sulphuric  acid,   76 
Thallium  acetate,  1674 
Zinc   sulphate,    1358 

Nipples,  Sore. 

Benzoin,  compound  tinc- 
ture of,    1256 

Collodion,  385 

Lead  nitrate,   974,   154 

Lead  tannate,   1547 

Tannic  acid,  82 

Tannic  acid,  glycerite  of, 
592 

Zinc  oxide,  ointment  of, 
1319 

Nocturnal  Incontinence. 

See  Incontinence,  Noctur- 
nal. 

Nodes. 

Arsenic  trioxide,  200 
Arsenical   bath,    1128 
Cadmium  iodide,   1426 
Potassium   iodide,    1009 
Sodium  arsenate,   1128 

Nose,  Bleeding  from. 

See  Epistaxis. 

Nymphomania. 

Dionine,  1473 

Hyoscine   hydrobromide,  646 

Potassium    bromide,    989 

Obesity. 

Fucus  vesiculosus,  1498 
Saccharin,  236 
Thyroid  glands,  585 

(Edema. 

See  Dropsy. 

(Esophagus,  Foreign  Body  in. 

Apomorphine  hydrochloride, 
160 

Onychia  Maligna. 

Arsenic  trioxide,   200 
Corrosive  mercuric  chloride, 

620 
Lead  nitrate,   974 

Ophthalmia. 

Alum  curd,   1476 

Berberis,  1412 

Conium,  395 

Corrosive  mercuric  chloride, 
620 

Ferrous  sulphate,   513 

Iodine,   668 

Mercuric  nitrate,  ointment 
of,  1315 

Opium,  909 

Opium,   wine   of,    1339 

Red  mercuric  oxide,  oint- 
ment  of,    1315 

Silberol,   1648 

Silver  acetate,   1647 

Zinc  acetate,   1349 

Zinc  oxide,  ointment  of, 
1319 

Zinc   salicylate,    1702 

Zinc  sulphate,  1358 


Opium  Poisoning. 

Atropine,  215 

Mustard,   1125 

Potassium        permanganate, 

1015 
Strychnine,  1195 
Treatment   of,    909 

Optic  Nerve,  Atrophy  of. 

Strychnine,  1195 

Orchitis. 

Iodoform    collodion     (note), 

385 
Pulsatilla,   1623 

Otitis. 

Antinosine,   1582 
Lactic   acid,   48 
Resorcinol,   1057 
Retinol,  1630 
Sozoiodol,  1659 

Otorrhoea. 

Creosote,  405 
Hydrastine,    641 
Hydrastis,   644 
Potassium        permanganate, 

1015 
Sodium   tetraborate,    1654 

Ovaralgia. 

Ammonium   chloride.    133 
Gold    and    sodium    chloride, 
219 

Ovaries,  Irritation  of. 

Black  haw,  1334 

Gold    and    sodium    chloride, 

219 
Pulsatilla,  1623 

Ovary,  Dropsy  of. 

Iodine,  669 

Iodine,  tincture  of,   1272 

Oxaluria. 

Nitrohydrochloric    acid,    56 

Oxyuris  Vermicularis. 

See  Ascaris  Vermicularis. 

Ozena. 

Borol,  1420 

Chlorphenol,   1448 

Ichthargan,  1649 

Iodine,  668 

Iodosyl,  1532 

Lactic  acid,  48 

Potassium        permanganate, 

1015 
Sodium     phenolsulpho-ricin- 

ate,  1652 


Pain. 


Acetphenetidin,  11 
Antipyrine,   157 
Atropine,  215 

Camphor,    ammoniated    lini- 
ment of,  696 
Camphor   liniment,   696 
Camphor,  oil  of  (note),  275 
Carbon   disulphide,   298 
Codeine,  379 
Dover's    powder,    1026 


Pain. 

Exalgin,  1486 
Hyoscyamus,    650 
Kryofine,   1542 
Manganese  dioxide,  761 
Menthol,  778 
Menthol   plaster,   440 
Methacetin,   1568 
Oil  of  peppermint,  855 
Opium,  909 
Opium    plaster,    441 
Peppermint,   777 
Phenacetin,  11 

Pains,  Ataxic. 

Acetphenetidin,   1 1 
Antipyrine,  157 
Opium,  909 
Phenosal,    1611 
Solanine,    1655 

Pains,  Rheumatic. 

Acetic  ether,    101 
Ammonia  liniment,  695 
Antipyrine,  157 
Belladonna  plaster,  438 
Burgundy  pitch,  966 
Camphor,    ammoniated  lini- 
ment of,  696 
Extract  of  belladonna  leaves, 

471 
Menthol  plaster,  440 
Oil  of  cajuput,   838 
Oil  of  wormwood,  1366 
Opium,  liniment  of,  697 
Opium  plaster,  441 
Pitch  plaster,  441 
Soap    liniment,    698 

Pannus. 

Abrus,  1366 

Papilloma. 

Resorcinol,    1057 

Sodium     phenolsulpho-ricin- 

ate,  1652 
Trichloracetic  acid,  86 

See  also  Warts. 

Paralysis. 

Ammonium  formate,  1495 
Arnica    root,    196 
Ground  pine,  1373 
Petroleum,  1609 
Pyrethrum,    1028 
Rhododendron,    1630 
Strychnine,  1194 

Paralysis,  Infantile. 

Strychnine,  1194 

Paralysis,  Lead. 

Potassium  iodide,  1009 

Paraphimosis. 

Belladonna,  229 
Extract  of  belladonna  leaves, 
471 

Pectoral  Diseases. 

Ammonia  liniment,  695 
Ammoniac,    127 
Anime\   13S9 
Asafetida,   209 
Asclepias,    1401 
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Pectoral  Diseases. 

Balsam  of  Peru,  223 
Balsam  of  sulphur,  1406 
Cheken,  1483 
Chondrus,  334 
Cod  liver  oil,  860 
Coltsfoot,   1685 
Comfrey,    1665 
Croton  oil,  887 
Glechoma,   1503 
Glycyrrhiza,  595 
Harts-tongue,  1645 
Hydrogen  sulphide,   1520 
Hypericum,   1521 
Ice  plant,  1568 
Life  everlasting,    1505 
Lobelia,   749 
Lycopodium,   750 
Maidenhair,   1369 
Marrubium,  767 
Myrrh,  801 
Oil  of  almond,  833 
Opium,  909 
Pneumin,    1617 
Speedwell,  1691 
Styrax,  1199 
Viola,  1694 
Zizyphus  vulgaris,  1702 

Pericarditis. 

Iodoform    collodion     (note), 
385 

Peritonitis. 

Cantharides,  288 
Iodoform,  662 
Opium,  909 

Pertussis. 

See    Whooping   Cough. 

Phagedena. 

Bromine,    249 

Nitric  acid,  54 

Potassium       permanganate, 

1015 
Radium,  1627 
Tannic  acid,  82 

Pharyngitis. 

Ammonium   chloride,  troches 

of,  1300 
Potassium  chlorate,  994 
Rose,  honey  of,  776 
Suprarenal   glands,   584 
Tannic  acid,  82 
Trichloracetic  acid,  86 

Phenol   Poisoning. 

Treatment  of,  929 

Phimosis. 

Extract  of  belladonna 
leaves,  471 

Phosphaturia 

Ammonium  benzoate,  128 
Benzoic  acid,  22 
Hexamethylenamine,  611 
Hydrochloric  acid,  38 
Lactic   acid,   48 
Nitrohydroehloric  acid,  55 
Sulphuric  acid,  77 

Phosphorus  Poisoning. 

Treatment  of,  936 


Photophobia. 

Carbon    tetrachloride,    1448 

Phthisis. 

Acetylphenylhydrazin,     1368 

Ammonium  carbonate,   131 

Ammonium   iodide,    134 

Anacahuite   wood,   1383 

Aristol,  1373 

Asafetida,  209 

Asclepias,   1401 

Balsam  of  Peru,  223 

Balsam  of  sulphur,  1406 

Belladonna,   229 

Benzosol,    1411 

Calcium  riyoo-eraenate,  1427 

Calcium    hypophospnite,   259 

Calcium   phosphate,  2ti2 

Camphoric   acid,   25 

(  antharidin,   288 

Cerium  oxalate,  317 

Cetraria,    1441 

(  hinosol,    1444 

Chlorine,    710 

Chlorsalol,   1448 

(  imicifuga,   337 

Cinnamic    acid,    1450 

line,  373 
Cocillana  bark,  1452 
Cod  liver  oil,   860 
Coltsfoot,   1685 
Comfrey,  1665 
(  Kosote,  404 
Creosote    carbonate, 

1465 
Dionine,    1473 
Drosera,    14  7.1 
Ethyl  iodide.  1482 
Perric  hypophosphite,  508 
Gallic  acid,  30 
Geranium,    1502 
Geum,    1503 
Glycerin,  589 
Giiaiacol,  603 
Guaiacol    salol,    1508 
Guaiperol,  1508 
Heroine  hydrochloride,   1516 
Hydrochloric  acid,  38 
Hydrogen  sulphide,  1520 
Inula,   1531 
Iodine,  669 
Iodoform,  661 

Iron  mixture,  compound,  783 
Kefir,    1540 
Koumys,  1542 
Levulose,   1076 
Lungwort,   1623 
Manganous    iodide,    1559 
Marruoium,   767 
Methacetin,   1568 
Myrrh,  801 

Oil   of   satin   wood,   1537 
Palladium  chloride,  1602 
Peronin,   1007 
Petrolatum,  924 
Phenocoll    hydrochloride, 

1610 
Pilocarpine  hydrochloride, 

945 
Pneumin,   1617 
Potassium  chlorate,  994 
Potassium       hypophosphite, 

1005 
Potassium  iodide,  1009 
Potassium  phosphate,   1620 


Phthisis. 

Saw  palmetto,   1069 

Scarlet  pimpernel,   1384 

Sodium    hypophosphite,  1147 

Sozoiodol,   1659 

Styracol,   1508 

Styrax,   1198 

Sugar,  1076 

Sugar  of  milk,   1078 

Tannigen,  1667 

Tar,  968 

Urea,    1687 

Warming   plaster,   439 

Water  hemlock,  1584 

Wild  cherry,   1021 


Piles. 


See  Hemorrhoids. 


Pityriasis. 

Arsenic  and  mercuric  iodide, 

solution  of,  705 
Dulcamara,  1656 
Lcnigallol,   1548 
Lysulfol,  1555 
Mercuric    nitrate,    ointment 

of,    1314 
Oil   of  cajuput,   838 
Pongamia  oil,  1616 
Resorcinol,  1057 
Sulphites,    1063 
Sulphurous  acid,  79 

Pleurisy. 

Antimony      and      potassium 

tartrate,    181 
Cantharidal     pitch    plaster, 

439 
( 'antliai  idrs,  288 
Kuquinine,   1485 
Gelsemium,    580 
Holly,   1524 
Iodine,  668 
Mercury,  636 
Pilocarpus,   949 
Potassium  iodide,  1009 

Pleuritic  Effusions. 

Iodine,   669 

Plica  Polonica. 

Lycopodium,    750 

Pneumonia. 

Ammonium    carbonate,     131 
Ammonium   chloride,    133 
Aspidosperma,    1403 
Camphor,  278 
Cantharidal     pitch     plaster, 

439 
Cantharides,  288 
Cataplasm  of  kaolin,  307 
Cocillana  bark,  1452 
Ergot,  452 
Eucalyptol,  454 
Euquinine,   1485 
Garlic,   1375 
Gelsemium,   580 
Iodine,  colorless  tincture  of 

(note),  1272 
Ipecac    and    opium,    powder 

of,  1026 
Lactophenin,  1544 
Mercury,  636 
Musk,  795 
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Pneumonia. 

Onion,  1595 

Sodium  bicarbonate,   1131 
Strychnine,  1195 
Sumbul,  1210 
Triphenin,  1684 
Veratrum,  1332 

Polypus. 

Ferric  chloride,  solution  of, 
715 

Polyuria. 

Exalgin,    1486 

See   also   Diabetes  Insipi- 
dus. 

Porrigo. 

Ammoniated  mercury,  oint- 
ment of,   1312 

Arsonic  and  mercuric  iodide, 
solution  of,  705 

Manganese   dioxide,    761 

Mercuric  nitrate,  ointment 
of,   1314 

Red  mercuric  oxide,  oint- 
ment of,  1315 

Sulphites,  1663 

Sulphur  iodide  ointment, 
1318 

Sulphurous    acid,    79 

Tar  ointment,  1316 

Postpartum  Hemorrhage. 

See      Hemorrhage,     Post- 
partum. 

Pott's  Disease. 

See  Spine,  Diseases  of. 

Prickly  Heat. 

Talc,  1239 

Prostate,  Diseases  of. 

Ammonium  chloride,  133 

Buchu,  251 

Cubeb,  412 

Iodoform,    suppositories    of, 

662 
Pichi,    1487 
Sabal,    1069 

Prurigo. 

Cetyl    alcohol,    1441 
Epicarin,   1478 
Frostwort,    1513 
Guaco,   1507 
Lappa,  690 
Losophan,   1467 
Lysulfol,    1555 
(Enothera,   1584 
Oil  of  bitter  almond,  831 
Petroleum,    1609 
Stavesacre  ointment,  1317 
Sulphites,    1663 
Thigenol,   1675 
Thiophene,     1676 
Tumenol,   1685 

Pruritus. 

Anaesthesin,  1384 
Benzonaphthol,   1410 
Brucine,   806 

Coal  tar,  solution  of,  728 
Hydrocyanic  acid,  43 


Pruritus. 

Iodocrol,   1432 

Lemon  juice,  694 

Lignol,   1549 

Menthol,  778 

Naphthalan,    1577 

Oil  of  bitter  almond,  831 

Oil  of  doegling,   1587 

Salophen,  1640 

Solanine,  1655 

Talc,    1239 

Tannoform,   1668 

Validol,    1689 

Wheat  flour,   1493 

Prussic  Acid  Poisoning. 

Treatment  of,  44 

Psora. 

See  Scabies. 

Psoriasis. 

Acetylphenylhydrazin,    1368 

Ammonium   iodide,    134 

Arsenic  and  mercuric 
iodide,  solution  of,  705 

Arsenic  trioxide,  200 

Borol,  1420 

Chroatol,    1448 

Chrysarobin,  336 

Chrysarobin,  ointment  of, 
1308 

Cleavers,  1500 

Coal  tar,  solution  of,  728 

Copaiba,  401 

Dithio-calcium  carbonate, 
1427 

Dulcamara,  1656 

Eugallol,   1501 

Europhen,    1486 

Formaldehyde,    1662 

Gallinol,    1501 

Hydracetin,    1519 

Hydroxylamine  hydrochlo- 
ride,   1520 

Iron  arsenate,  492 

Lappa,  690 

Larch  bark,  1545 

Lenigallol,  1501 

Loretin  bismuth,    1416 

Lysulfol,  1555 

Mercuric  nitrate,  ointment 
of,   1314 

Oil  of  cade,  836 

Oil   of  cajuput,   838 

Oleate  of  mercury,  823 

Phosphorus,   935 

Potassium  acetate,  983 

Pyrogallol,    1030 

Resorcinol,  1057 

Sodium    ethylate,    1651 

Sulphur  iodide,  ointment, 
1318 

Sulphurous  acid,  79 

Tar,   968 

Tar  ointment,  1316 

Thymol    iodide,    1251 

Ptyalism. 

Atropine,  215 

Ferroso  -  aluminic  sulphate, 

1377 
Potassium   chlorate,   994 
Potassium   iodate,    1620 
Tannic  acid,  82 


Puerperal  Convulsions. 

See  Eclampsia. 

Puerperal  Fever. 

See  Fever,  Puerperal, 

Pulmonary  (Edema. 

Pilocarpus,  949 

Purpura. 

Larch  bark,  1545 
Yeast,  1701 

Pyaemia. 

Sodium   thiosulphate,    1159 
Tincture    of   ferric   chloride, 
1267 

Pyelitis. 

Camphoric  acid,  25 
European  myrtle,  1576 
Hexamethylenamine,  611 
Methylthionine       hydrochlo- 
ride,  779 

Pyrosis. 

Bismuth  subnitrate,  244 
Cerium   oxalate,    317 
Charcoal,  296 
Gallic  acid,  30 
Manganese  dioxide,  761 
Silver  nitrate,  189 
Sulphurous  acid,  79 

Rachitis. 

Alboferine,    1373 
Ammoniated  iron,   1533 
Calcium  phosphate,  262 
Cod  liver  oil,  860 
Iodoform,   661 
Kefir,   1540 
Rubia,    1634 
Suprarenal   glands,   584 
Thymus   gland,    1677 

Rectum,   Inflamed. 

Bismuth   subnitrate,   244 
Compound     lead     supposito- 
ries, 1214 
Hydrastis,  644 
Iodoform  suppositories,  1214 
Morphine  suppositories,  1214 
Tannic  acid,  82 

Rectum,  Prolapsus  of. 

Tannic     acid     suppositories, 
1213 

Rectum,  Spasm  of. 

Extract        of         belladonna 
leaves,  471 

Rectum,   Ulcers  of. 

Confection  of  pepper,  389 
Iodine,    669 

Rheumatic  Gout. 

Arsenic  trioxide,   200 
Arsenical  bath,  1128 

Rheumatism. 

Abrastol,  1365 
Acetic  ether,  101 
Aconite,  93 
Aeonitine,  89 
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Rheumatism. 

Agaric,   1371 
Agathin,  1371 

Ammonium    phosphate,    135 
Ammonium  salicylate,  136 
Amygdophenin,    1381 
Amyl  salicylate,   1382 
Angelica-tree,   1395 
Anilipyrin,  1389 
Antipyrine,    157 
Aralia,  1394 
Arsenic  trioxide,  200 
Arsenical  bath,  1128 
Artichoke,   1470 
Arum,    1399 
Asarabacca,   1400 
Aspirin,   1403 
Aster,    1403 
Atherospenna,    1404 
Bdellium,    1409 
Betol,    1413 
Birch  leaves,   1414 
Bitter   candytuft,    1521 
Box,    1423 
Cahinca,   1427 
Calotropis,    1429 
Camphor,   278 
Camphor   liniment,  096 
Cannabis  indica,  282 
Celastrus,   1438 
Chaulmoogra    oil,    1588 
Chimaphila.  321 
Cimicifuga.   337 
Cinchonidine  salicylate,  1450 
Cobalt   oxide.    1461 
Cod  liver  oil,  859 
Coto  bark.    1463 
Croton  oil,  979 
Diathesin,  1472 
Dithio-salicvlic  acid,   1641 
Elder,  1081* 
Eucalyptol,  454 
European  ash.  1496 
Fluorides,  1494 
Frangula      berries      (note), 

570 
Gelsemium,   580 
Germander,  1672 
Glycosal,    1505 
Ground  pine,  1373 
Guaco,    1507 
Guaiacol    salol,    1508 
Hermodactyls,  1516 
Horse-chestnut,  1370 
Hvoscvamus,    650 
Ichthyol,    1523 
Iodine,  colorless  tincture  of 

(note),   1272 
Iodine  eigone,   1477 
Iodopyrine,  1532 
Lactophenin,   1544 
Liriodendron,    1551 
Lithium  salicylate,  747 
Lycopodium,  750 
Magnolia,  1557 
Manaca,  1558 
Mercury,   636 
Mesotan,  1568 
Murere"  juice,   1414 
Oil   of   camphor,   275 
Oil   of  gaultheria,   847 
Oil   of  peppermint,   855 
Opium,  909 
Orthoamido     salicvlic     acid, 

1597 


Rheumatism. 

Pareira  brava,  917 
Pellote,   1387 
Phenyl  salicylate,  932 
Piperazine,    1615 
Pilocarpus,  949 
Potassium  citrate,  995 
Potassium   iodide,    1009 
Potassium   silicate,    1620 
Primula,  1621 
Prasoid,  1621 
Purging  flax,  1550 
Pyrantin.   1624 
Pyrethrum,  1028 
Rhododendron,    1630 
Salicin,  1080 
Salicylic  acid,  67 
Baligenin,  1639 
Salipvrin.  1639 
Salocreol,  1640 
Salophen.    1640 
Saloquinine,  1640 
Sodium   arsenate,    1128 
Sodium  bensoate,  1129 
Stapbiaagrfa,   1181 
Strontium  lactate,  1062 
Strontium   salicylate,    1186 
Bucupira,  1420 

Svmphorol.    1665 
Thiol,    Lfl 
Thuja,   1677 
Trimethylamine,    1684 
Turpentine,    1248 
(Jlmarea,   1686 

Uricedin,    1687 
Veratrine,   ISM 
Wild  yum.  1478 
Verba    mansa,    1518 


Rheumatism,  Acute. 
Abraatol,    1:165 
Antfanonial  powder,  1018 
Camphor    liniment.    696 
Chinaphthol,  144:j 
Cinchonidine  salicylate,  1450 
Cotton  batting,  598 
Cresotinie   acid,    1467 
Dover's   powder,   1020 
Elder,  1081 
Guajamar,    1509 
Hydrochinone,    1520 
Ipecac    and    opium,    powder 

of.    1026 
Lemon    juice.    694 
Malakin,   1557 
Melaleuca         paraguavensis, 

837 
Methacetin,   1568 
Oil  of  turpentine,   880 
Opium,  909 
Phenocoll  hydrochloride, 

1610 
Phenosal,  1611 
Poplar,  1618 
Potassium    acetate,    983 
Potassium    nitrate,    1013 
Pyrantin,    1624 
Pyranum,    1625 
Quinine   salicylate,    1044 
Quinine  sulphate,  1049 
Rhus  toxicodendron,   1631 
Rocky  Mountain  sage,    1641 
Sassafras  nut,   1614 


Rheumatism,  Chronic. 

Ammonium  iodide,  134 

Antimony  sulphide,  1392 

Arsenic  and  mercuric  iodide, 
solution  of,  705 

Arsenic  trioxide,  200 

Balsam  of  Peru,  223 

Cantharidal  pitch  plaster, 
439 

Cantharides,  288 

Caper  bush,   1430 

Cinchonidine  salicylate,  1450 

Citarin,    1450 

Cod  liver  oil,  860 

Compound  pill  of  mercurous 
chloride,  958 

Corrosive  mercuric  chloride, 
620 

Dracontium,   1475 

Dulcamara,  1655 

Fir-wool,  866 

Fir-wool    extract,    866 

Galbanum,  572 

Gold  and  sodium  ohloride, 
220 

(Juaiac,  005 

Quaiac,  ammoniatcd  tinc- 
ture  of,    1269 

GkuUacum  wood,  808 
Hydrogen  sulphide,  1520 

Iodine.    667 

Iron,  517 

Kefir,  1540 

Magnolia,    1557 

Mercury,  636 

Bdeeereum,  781 

oil  of  amber,  1379 

Oil  of  cajuput,  838 

Oil   of   pine,   866 

f>j]   of  turpentine,  880 

Pellote,   1387 

Petroleum,  1609 

1'henocoll  hydrochloride, 

1610 
Phytolacca,  942 
Potassium   iodide,  1009 
Rhus   toxicodendron,    1631 
Sarsaparilla,  1096 
Savin,   1070 
Scurvy  grass,   1452 
Star  grass,   1374 
Sulphur,  1207 
Sulphurated   potassa,   982 
Tinospora,   1678 
Turpentine,  vapor  of,  1249 
Vanadic  acid,  1690 
Xanthoxyluin,   1348 

Rhinitis. 

Airol,   1373 
Cresol    triiodide,    1467 
Europhen,  1486 
Eyebright,   1485 
Hydrastine,  641 
Hydrastis,  644 
Ichthargan,    1649 
Iodine  eigone,   1477 
Iodosyl,    1532 

Phenol   sulphoricinate,    1665 
Resorcinol,    1057 
Retinol,   1630 
Sozoiodol,  1659 
Suprarenal  glands,  584 
Tannigen,    1667 
Trichloracetic  acid,  86 
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Rhus  Poisoning. 

Lobelia,  tincture  of,  1276 

Rickets. 

See  Rachitis. 

Ringworm. 

Cashew  juice,  1384 
Cassia,   1433 

Chrysarobin  ointment,    1308 
Corrosive  mercuric  chloride, 

620 
Epicarin,  1478 
Ink,  1488 
Iodosyl,  1532 
Kamala,   1539 
Sanguinaria,      vinegar      of, 

(note),  1083 
Sulphites,   1663 

Round  Worm. 

See  Ascaris  Lumbricoides. 

Salivation. 

See  Ptyalism. 

Sarcinae  Ventriculi. 

Sulphurous  acid,  79 

Satyriasis. 

Potassium  bromide,  989 

Scabies. 

Alkaline  sulphur  ointment 
(note),-  1318 

Chlorinated   lime,   269 

Clematis,  1450 

Creolin,  1466 

Epicarin,    1478 

Hydroxylamine  hydrochlo- 
ride,   1520 

Ivy,   1513 

Kamala,    1539 

Leadwort,   1617 

Lysulfol,   1555 

Manganese  dioxide,  761 

Marsh  tea,  1548 

Nicotine  salicylate,   1579 

Oil  of  cade,  836 

Oil    of    turpentine,    880 

Ointment  of  ammoniated 
mercury,  1312 

Oxynaphthoic  acid,   1601 

Peruol,  1608 

Petroleum,  1609 

Phytolacca,  942 

Rumex,   1635 

Savin,  1070 

Sozoiodol,  1659 

Stavesacre,  1181 

Stavesacre  ointment,  1317 

Storax,  1306 

Sulphur,  1207 

Sulphites,  1663 

Sulphur  ointment,  1318 

Sulphurated  lime,  271 

Sulphurated   potassa,   982 

Sulphurous  acid,  97 

Tacamahac,  1666 

Scalds. 

Carron  oil,   695 
Lead    carbonate,    972 
Lead    subacetate,    cerate   of, 
315 


Scalds. 

Lime  liniment,  695 
Resin  cerate,  315 
Turpentine  liniment,  699 

Scarlatina. 

See   Fever,   Scarlet. 

Sciatica. 

Acetopyrine,   1367 
Ammonium  chloride,  133 
Coniine  hydrobromide,   396 
Fluorphenetol,    1494 
Glycerinophosphoric        acid, 

1504 
Menthol,  778 
Oil   of   turpentine,   880 
Orthoform,    1598 
Osmic  acid,  1598 
Phenosal,   1611 
Pyrosal,    1625 
Solanine,  1655 
Sublimed  sulphur,   1208 

Scirrhus. 

See   Cancer. 

Sclerosis,    Lateral. 

Solanine,   1655 

Scrofula. 

Alboferine,    1373 

Ammoniated    iron,    1532 

Ammonium   iodide,    134 

Antimony  sulphide,   1392 

Asclepias,  1401 

Barium  iodide,   1408 

Bayberry,    1576 

Berberis,    236 

Bicuculla,   1414 

Black  nightshade,   1656 

Bromine,    249 

Calcium  hippurate,    1427 

Calcium  hypophosphite,   261 

Calcium  phosphate,  202 

Calendula,  263 

Caper-bush,   1430 

Cheltenham   salts,    1442 

Chimaphila,  321 

Chlorinated  lime,  269 

Chondrus,  334 

Cipo   suma,    1385 

Cleavers,   1500 

Cod  liver  oil,  859 

Coltsfoot,    1685 

Compound  syrup  of  hypo- 
phosphites,  1228 

Conium,   395 

Ferro  -  manganous  prepara- 
tions, 1560 

Ferrous   bromide,    1489 

Ferrous   iodide,   1490 

Figwort,    1645 

Frostwort,  1513 

Gentian,  582 

Germander,  1672 

Gold,  1505 

Gold  cyanide,  1506 

Guaiac,    605 

Guaiac  wood,  602 

Hedge  hyssop,  1506 

Hydriodic  acid,  syrup  of, 
1219 

Hydrocotyle,   1519 

Hyoscyamus,   650 


Scrofula. 

Ichthyol  albuminate,  1523 

Iodine,  667 

Iodine  ointment,   1315 

Iodine,  tincture  of,  1272 

Iodipin,  1532 

Iodoform,  661 

Iodol,  663 

Jalap,  compound  powder  of, 

1027 
Juglans,  1535 
Lappa,  690 
Lead   iodide,    973 
Manganous    iodide,    1559 
Mercuric   iodide,   630 
Mercuric      iodide,    ointment 

of,  1312 
Mezereum,   781 
Monesia,   1572 
Oak  bark,  1035 
Potassium  bromide,  989 
Potassium    hypophosphite, 

1005 
Potassium    iodide,   ointment 

of,   1317 
Potassium  phosphate,  1620 
Rumex,   1635 
Sarsaparilla,   1096 
Sisymbrium  muralis,  1650 
Soap  cerate,  444 
Sodium  caseinate,  1651 
Sodium  hypophosphite,  1147 
Stillingia,  1181 
Syrup  of  ferrous  iodide,  1226 
Vegetable   ethiops,    1498 
Veratrine,    1330 
Vincetoxicum,    1691 
Wild   cherry,    1021 
Zinc   chloride,    1352 
Zinc  iodide,  1353 

Scurvy. 

Agave  americana,  1372 
Arbor  vitae,   1677 
Black  nightshade,   1656 
Citric  acid,  28 
Cleavers,    1500 
Lappa,  690 
Lemon  juice,  694 
Manganese  dioxide,  761 
Monesia,  1572 
Mountain  ash,   1658 
Potassium   chlorate,   994 
Purslane,  1618 
Rumex,  1635 
Scurvy-grass,   1452 
Sisymbrium  muralis,  1650 
Speedwell,  1691 
Water-cress,  1577 
Winter's  bark,   1696 
Wood   sorrel,    1600 

Sea>Sickness. 

Cocaine,    373 

Seborrhoea. 

Captol,    1431 
Euresol,   1501 
Picric  acid,   1614 
Resorcinol,  1057 

Septicaemia. 

Antistreptococcic    serum 
(note),  1123 
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Septicaemia. 

Ferric  chloride,  tincture  of, 

1267 
Ichthargan,  1649 
Soluble   silver,    1648 

Sexual  Excitement. 

Dionine,  1473 
Potassium  bromide,  989 
Salix,  1640 

See  also  Nymphomania. 

Shock. 

Atropine,  215 
Ergot,  462 

Sodium      chloride      solution, 

1144 
Strychnine.    1195 
Suprarenal  glands,  584 

Sick  Stomach. 

See  Nausea, 

Singultus. 

See  Hircumjh. 

Sinus. 

Bismuthol,   1417 

Skin  Diseases. 

Acetylphenylhydrazin.     1368 
Alkaline    sulphur    ointment 

(note),    1318 
Aluminum  hydroxide,  124 
Ammonium    arsenate.    1380 
Anemone  ludoviciana,   1623 
Angelica-tree,   1395 
Anthrarobin,    1390 
Antimonial  powder,   1023 
Antimony  sulphide,   1392 
Antimony,   sulphurated,    156 
Apium,  1393 
Aralia,  1394 
Aristol,   1251 
Arsenic    iodide,    197 
Arsenic    trioxide,    200 
Beth-root,    1683 
Betanaphthol,  237 
Bicueulla,     1414 
Birch  oil,   1414 
Brassica,    1420 
Bromine,  249 
Cadmium   iodide,    1426 
Cantharides,    288 
Cebur,   1406 
Chlorinated  lime,  269 
Chrysarobin,  336 
Chrysarobin,     ointment     of, 

1308 
Coal   tar,    solution   of,   728 
Cocculus,  1452 
Cod  liver  oil,  860 
Compound  pill  of  mercurous 

chloride,  958 
Corrosive   sublimate,    620 
Diachylon  ointment,   1308 
Diiodosalol,   1473 
Dithio  -   calcium  carbonate, 

1427 
Donovan's  solution,  705 
Elm,  mucilage  of,  887 
Epicarin,   1478 
Eucalyptus,  456 
Europhen,    1486 


Skin  Diseases. 

Ferrous  arsenate,  492 

Ferrous   sulphate,   513 

Glycerin,  590 

Guaiac,   605 

Guaiac  wood,   602 

Guano,    1509 

Henna.   1546 

Huang-nan,  1517 

Hydra rgvniin  sozoiodolicuui, 

1565 
Ichthvol,  1523 
[aula,   1631 
Iodine,   667 

Iodine,   tincture  of,    1272 
lodosvl.    1532 
Ivy,    1613 
Lappa.  69(1 
Lead    lubaoetate,    cerate    of. 

315 
Manganese  dioxide,  761 
Mercurial    ointment,    1311 
Ifercuroui     chloride     oinl 

meat,   1316 

Me/,  -reum.    7  S  1 

Naphthalene,  M2 

oil  of  alenrites  cordata,  1585 
Oil   of  birch.    1414 
Oil    of    cade,    S36 
Orcin.    1595 

Oregon  grape  root,  236 

okerite,  1601 
Petroleam,   1607 

Phenol    sulpborieinate.    1665 
Phoephorua,  935 
Potaaaiun  acetate,  B88 
Potassium  arssnite,  solution 

of.   731 
Potassium  carbonate,  990 
Prickly  poppy,   1395 
Pyrogallol,    1080 
Kesorcinol,    1057 
Rumex,   1635 
Sanguinaria,  vinegar  of 

(note),   1083 
Sarsaparilla,    1096 

Satin   wood   oil,   1537 
Sodium    borate.    1135 
Sodium    carbonate,    1140 
Sodium   stearate.    1652 
Sodium    thiosiilphate,    1159 
Solomon's    seal,    1456 
Soot,   1658 
Speedwell,    1691 
Stavesacre  ointment,  1317 
Stillingia,  1181 
Stramonium   ointment,    1318 
Sulphur   iodide,    1209 
Sulphur      iodide     ointment, 

1318 
Sulphurated    potassa,   982 
Tar,    968 

Tar    ointment,    1310 
Thigenol,   1675 
Thilanin,    1675 
Thiophene,    1676 
Thvmol   iodide,   1251 
Toadflax,   1549 
Tumenol,   1685 
Viola,  1694 
Yellow      ladies'      bedstraw, 

1500 
Zinc  oleate  ointment,   1319 
Zinc  oxide,   1355 
Zinc  oxide   ointment,    1319 


Skin  Diseases. 

Zinc  stearate,   1357 
Zinc  subgallate,  1702 
Zinc    sulphate,    1358 

SmalUPox. 

Cblorine   water,   710 
Holly,  1524 

Iodine,  tincture  of,    1272 
Mercurial    ointment,    1311 
Mercurial    plaster,   440 
Silver  nitrate,  moulded,    192 
Sulphur  ointment,   1313 
Thiosinamin,   1676 
Xylene,  1700 

Snake-Bite. 

See  Bites. 

Sore  Throat. 

Alum,   122 

Ammonia  liniment.  695 

Ammonium  chloride  lozenge, 

1300 
Bayberry,  1578 
Bismuth   lozenge,    1300 
(amphoric    acid,    25 
Chlorinated    lime,    269 
Chlorine    water,    710 
Cocaine,    373 
Creosote,  405 

Fortoin,  1495 
Heal-all,    1622 

Herb    Robert,    1502 
Honey  of   rose,   776 
ichthargan,    1649 

Krameria.    troches    of,    1301 

Lemon  juice,  694 

Liatris  spicata,  1549 
Menthol,  778 
Menthorol,   144S 
Pomegranate,  ooo 

Potassium    chlorate,   troches 

of,     1302 
Potassium  nitrate,   1019 
Rhus  glabra,   1067 
Sanguinaria,  vinegar  of 

(note),    1083 
Silver   nitrate,    189 
Sodium   bicarbonate,   1131 
Tannic      acid,      troches     of, 

1299 

Spasm,  Local. 

Atropine,  215 
Chloral  hydrate,  326 

Spasms. 

See   Convulsions. 

Spermatorrhoea. 

Antipyrine,    157 
Burra  gookeroo,    1422 
Camphor,  monobromated, 

279 
Cornutine  citrate,    1462 
Hyoscine  hydrobromidc,  646 
Salix  nigra,  1640 

Spina   Bifida. 

Iodine,  669 

Spinal  Congestion. 

Ergot,  452 
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Spine,  Diseases  of. 

Cod  liver  oil,  860 

Spleen,  Enlarged. 

Bear's  foot,  1617 
Berberine,  1413 
Cleavers,  1500 
Iodine,  667 

Manganous  iodide,  1559 
Taraxacum,  1241 

Sprains. 

Arnica  root,   196 
Arnica,  tincture  of,  1254 
Calendula,  263 
Camphor  liniment,  696 
Chaulmoogra  oil,  1588 
Hamamelis  bark,  609 
Hamamelis,  ointment,  1309 
Ichthyol,  1523 
Iodine,  colorless  tincture  of 

(note),   1272 
Lead      subacetate,      solution 

of,  730 
Oil  of  camphor    (note),  275 
Opium,  liniment  of,  697 
Soap  liniment,  698 
Sodium  chloride,    1144 
Thiol,  1675 

Tincture  of  iouine,  1272 
Veratrine,   1330 

Stomach,  Acidity  of. 

Ammonium    bicarbonate, 

1380 
Bole  Armenian,   1418 
Magnesia,  755 
Magnesia      troches      ( note ) , 

755 
Magnesium    carbonate,    753 
Sodium  carbonate,  1140 

Stomach,  Catarrh  of. 

See  Gastritis. 

Stomach,  Debility  of. 

Cascarilla,   305 

Iron      mixture,      compound, 

783 
Mastic,  771 
Oil  of  cinnamon,  843 
Quassia,  1030 
Spirits,    1163 
Wild  cherry,   1021 

See   also   Dyspepsia. 

Stomach,  .Dilatation  of. 

Betanaphthol,    237 
Strontium  bromide,  1185 

Stomach,  Ulcer  of. 

Bismuth  oxyiodide,   1416 
Ichthargan,   1649 
Mastic,  771 
Orthoform,   1598 
Resorcinol,  1057 
Silver  nitrate,  189 

See  also   Hematemesis. 

Stomatitis. 

Antinosine,   1582 
Menthol,  778 
Potassium  chlorate,  994 
Potassium   iodate,    1620 
Potassium  nitrate,  1013 


Stomatitis. 

Sisymbrium,   1649 
Sodium   borate,    1135 
Sodium   thiosulphate,    1159 
Sulphites,  1663 

Stomatitis,  Aphthous. 

See  Aphtha?. 

Stomatitis,  Gangrenous. 

Monesia,  1572 
Potassium  chlorate,  994 

Strangury. 

Benne  leaves,   1646 
Linseed  meal,  701 
Morphine    suppositories, 

1214 
Mountain  ash,  1658 
Opium,  909 
Wild  potato,    1456 

Strychnine  Poisoning. 

Amyl  nitrite,   142 
Chloral  hydrate,  326 
Physostigma,  939 
Potassium   bromide,    989 
Treatment  of,  1194 

Sunburn. 

Lemon  juice,  694 

Suppuration. 

Alliaria  officinalis,  1375 
Ferro-manganous      prepara- 
tions,   1560 

Sweats,  Colliquative. 

See  Night -Sweats. 

Sycosis. 

Hydroxylamine      hydrochlo- 
ride,  1520 
Kresamin,   1466 
Mercury,  oleate,  of,  823 
Naphthalan,    1577 
Phytolacca,    942 

Syncope. 

Acetic  acid,   19 
Ammonia  water,  170 
Ammonium  carbonate,   131 
Caffeine,    254 
Oxysparteine   (note),  1104 
Suprarenal   glands,   584 

Syphilis. 

Ammonium   iodide,    134 
Anemone  ludoviciana,  1623 
Angelica-tree,   1395 
Antimony,   sulphurated,   156 
Aralia,    1394 
Arsenic  and  mercuric  iodide, 

solution  of,  705 
Arsenic   trioxide,   200 
Aspargin   mercury.    1564 
Atherosperma.    1404 
Bdellium,   1409 
Berberis,  236 
Bicuculla,  1414 
Bismuthol,  1417 
Box,  1423 


Syphilis. 

Bromine,  249 

Calomel  vapor-baths,  626 

Calotropis  gigantea,   1429 

Ceanothus  americanus,   1438 

Celastrus,   1438 

Chaulmoogra  oil,  1588 

Cinnabar,    1567 

Corrosive  mercuric  chloride, 

620 
Dithio-calcium   carbonate, 

1427 
Elder,   1081 
Ephedra,  1478 
Europhen,   1486 
Ferro   -    manganic    prepara- 
tions,   1560 
Ferrous    iodide,    1490 
Frostwort,  1513 
Gold    and    sodium    chloride, 

220 
Gold  chloride,   1505 
Gold  cyanide,   1505 
Guaiac,  605 
Guaiac  wood,  602 
Hemidesmus    root,    610 
Hermophenyl,   1516 
Hydrochloric   acid,    38 
Hydrocotyle,   1519 
Ichthyol    albuminate,    1523 
Iodine,  667 
Iodine   eigone,    1477 
Iodipin,   1532 
Iodoform,   661 
Iodol,  663 
Jacaranda,  1535 
Juglans,   1535 
Lappa,  690 
Laurel,    1538 

Lithio-mercuric  iodide,   1552 
Loretin    bismuth,    1415 
Manaca,  1558 
Manganese   chloride,   1559 
Manganese  dioxide,  761 
Manganous  iodide,  1559 
Mercuric  chloride  urea,  1564 
Mercuric  cyanide,  1565 
Mercuric  formamide,  1565 
Mercuric    iodide,    630 
Mercuric      iodide,     ointment 

of,  1312 
Mercuric  oxycyanide,   1565 
Mercuric  salicylate,  1565 
Mercuric    sozoiodolate,    1565 
Mercuric  tannate,   1565 
Mercuric    thvmolacetate, 

1567 
Mercurol,   1583 
Mercurous   acetate,   1567 
Mercurous    iodide,    628 
Mercurous    tannate,    1568 
Mercury,   636 
Mezereum,   781 
Murer£-  juice,    1414 
Nitric  acid,  54 
Nitrohydrochlorio  acid,   56 
Oleate  of  mercury,   823 
Oleum      cinereum       (note), 

1311 
Platinum,  1617 
Potassium   bromide,   989 
Potassium  dichromate,  999 
Potassium   iodide,    1009 
Rhododendron,  1630 
Rumex,  1635 
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Syphilis. 

Sarsaparilla,   1096 
Siegesbeckia  orientalis,  1646 
Silver  ammonio-chloride, 

1647 
Silver    chloride,    1647 
Simaruba,  1649 
Sodium    iodide,    1149 
Solanum  insidiosum,  1656 
Soluble   mercury  of   Hahne- 
mann, 1656 
Stillingia,   1181 
Tavuya,  1669 
Thiol,   1675 
Thiosinamin,   1676 

Syphilitic  Nodes. 

See  Nodes. 

Syphilitic  Tumors. 

Gold  chloride,  1505 
Mercury,    liniment    of,    697 
Potassium  diehromate,  999 

Syphilitic  Ulcers. 

Bismuthol,  1417 
Cresol   iodide.    I4(i."> 
Difluor-diphcnyl.  14!*4 
Euphorbia   heterodoxa,   1484 
Europhen.    148(1 
Ichthargan,   L649 
Iodyloform,  1">:S2 
Mercuric    sozoidolate.    1565 
Nitric  acid,  54 
Thiol,  1675 

Tabes   Dorsalis. 

See  Locomotor  A  taxia. 

Tabes  Mesenterica. 

Cod  liver  oil,  800 

Tabes,  Spasmodic. 

Silver  nitrate,   189 

Tasnia. 

Ailanthus,   1372 
Ammonium  embelaie,   1380 
Arecaine,   1395 
Arecoline      hydrobromide, 

1395 
Aspidium,  212 
Asplenium,  1403 
Copper  oxide,   1459 
Elm,   1303 
Embelia,  1477 
Gamboge,  274 
Hedge-hyssop,   1506 
Juglans,   1535 
Kamala,    1539 
Koosso,    418 
Kossala,  1541 
Oil  of  turpentine,  880 
Pelletierine,   600 
Petroleum,  1609 
Pomegranate,  600 
Pumpkin  seed,  919 
Savin,    1070 
Simaruba,   1649 
.Sodium  santoninate    (note), 

1086 

Tapeworm. 

See  Tcenia. 


Teeth,  Carious. 

Creosote,  405 
Mastic,  771 
Oil  of  cloves,  840 
Pyrethrum,   1028 
Soft  sulphur,  1208 

Tenesmus. 

Belladonna    leaves,    extract 

of,  471 
Chloroform,  332 
Morphine    suppositories, 

1214 
Opium,  909 

Tetanus. 

Amy]  nitrite.  142 
Antipyrine,    158 
Antitetanic     serum     (note), 

1122 
Chloral    hydrate,    326 
Chloroform.  282 
Curare,  1698 
Ethyl  carbamate,   102 
Indian  cannabis,  282 
Manzanillo,    1560 
Opium,  909 
Phenol,  930 
Phyeoatigma,  969 
Potaaaium   bromide,   989 
I  u  thane,    102 

Tetter. 

See   CflNM 

Throat,  Ulcers  of. 

Honey  o!    iosc,   7 7 *> 
Myn  h.  tiaetare  of.  1278 

Thrush. 

Borax    honey.    771 
Qlyeerin  of  borax,  S90 
Sulphites,   1663 
Sulphurous  acid.  7!» 

Tic  Douloureux. 

Butyl-chloral   hydrate,  262 

Carbon    tetrachloride,    1448 
Chloroform.  282 

Tinea  Capitis. 

Acetozonc.    1411 

Anemone   nemorosa,    1623 

Cuntharides.   288 

Cocculus,   14.12 

Guano,   1609 

Mercuric    nitrate,    ointment 

of,  1314 
Mercury,  oleate  of,  823 
Phytolacca,    942 
Savin,  1070 
Sulphur   iodide,    1209 
Tar,   968 

Tar  ointment,  1316 
Tobacco,   1681 

See  also  Ringworm. 

Tinnitus  Aurium. 

Hydrobromic   acid,   34 

Tongue,  Paralyzed. 

Pyrethrum,    1028 

Tonsillitis. 

Menthol,   778 
Trichloracetic  acid,  86 


Tonsils,  Enlarged. 

Ammonium  iodide,  134 
Ferroso-aluminic      sulphate, 
1377 

Toothache. 

Aralia,  1395 

Atropine   sulphate,  216 

Carbon   tetrachloride,    1448 

Carvacrol,  839 

Chloral   phenol    1445 

Eyebright,    1485 

Ivy  gum,  1513 

Lead  wort,    1617 

Menthol,  778 

Oil  of  cajuput,   838 

Oil  of  cloves,  840 

Para  cress,   1660 

Pyrethrum,    1028 

Tannic  acid,   82 

Xanthoxylum,   1348 

Torticollis. 

Atropine,  215 

Trachoma. 

Abrus,   1366 
Cuprol,     1459 
[chthargan,   1649 

Trichinosis. 

Picric  acid,   1614 

Trichosis. 

Sulphurous    acid,    79 

Trismus  Nascentium. 
Qelsemium,  580 

Tuberculosis. 

A nti tubercle   serum,    1122 
Aristol,    1373 
Arrhenal.  1661 
Ubolin,  1400 
Balsam  of  Peru,  223 
Benzoyl  eugenol,     1412 
Camphoric  acid,  25 
Chinosol,   1444 
Cinnamic  acid,  1450 
Cod   liver  oil,  860 
Cotoin,  1464 
Creosote  carbonate,  1465 
Creosote    iodide,    1465 
Europhen,   1486 
Ferissol,  1487 
Fluoroform,  1494 
Guaiacol,  603 

Guaiacol    cacodylate,     1424 
Guaiacol   ethyl,    1508 
Guaiacol   iodoform,    1508 
Guaiacol  salol,   1508 
Guaiacol  valerate,   1508 
Guaialin,   1508 
Guaiaperol,    1508 
Guaiaquinol,    1508 
Hetocresol,    1516 
Histogenol,   1517 
Hydrogen    sulphide,    1520 
Igazol,   1523 
Iodine,  608 
Iodine   eigone,    1477 
Iodol,  663 
Krvogenin,  1542 
Kalagua,   1538 
Lactic  acid,  48 
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Tuberculosis. 

Lead  iodide,  973 

Lecithin,   1548 

Lignol,   1549 

Magnesium  benzoate,  1556 

Nuclein,   1583 

Potassium   dichromate,   999 

Resaldol,    1629 

Sodium  benzoate,  1129 

Sodium    cinnamate,    1450 

Soluble    silver,    1648 

Sulphoricinic  acid,   1665 

Syrup     of     ferrous     iodide, 

1226 
Thiocol,   1675 
Thiosinamin,  1676 
Vanadic  acid,  1690 
Vanadium,    1690 

See    also    Phthisis. 

Tumors. 

Arnica,  tincture   of,   1254 
Belladonna,  228 
Chromium  trioxide,  335 
Herb   Robert,    1502 
Hyoscyamus,  650 
Iodine,  tincture  of,  1272 
Iodized  collodion,  385 
Lead  iodide,  973 
Soap  plaster,  444 
Solomon's   seal,    1456 
Veratrine,  1330 

Tumors,  Erectile. 

Ferric  chloride,  solution  of, 
715 

Tumors,  Phantom. 

Physostigma,   939 

Tympanites. 

See  Flatulence. 

Typhoid  Fever. 

See  Fever,  Typhoid. 

Ulceration  of  Os  Uteri. 

Mercuric     nitrate,     solution 
of,  723 

Ulcers. 

Acalypha,   1367 

Acetozone,   1411 

Airol,  1373 

Alum,  122 

Aluminum  sulphate,   125 

Amyloform,  1383 

Anthemis,   147 

Aralia,    1394 

Aromatic  wine,    1396 

Arsenic    trioxide,    200 

Balsam  of  Peru.  223 

Balsam  of  sulphur,  1406 

Balsamito,   221 

Bayberry,  1576 

Belladonna,  228 

Benzoin,  compound  tincture 

of,  1256 
Benzo-phenoneid ,   1411 
Berberin  tree,   1452 
Bismuthol,    1417 
Black  alder,   1621 
Borax,  1134 
Bromine,    249 


Ulcers. 

Bromol,  1421 
Calamine,  1427 
Calomel,  620 
Cashew  juice,   1384 
Charcoal,  296 
Chaulmoogra  oil,   1588 
Chloral   hydrate,   326 
Chloretone,    1446 
Chlorinated   lime,   269 
Chlorinated    soda,    solution 

of,  737 
Chlorine  water,  710 
Chlorphenol,   1448 
Clematis,   1450 
Cocaine,  373 
Cod  liver  oil,  860 
Collodion,  385 
Conium  ointment,  1308 
Copaiba,   401 
Copper  sulphate,  414 
Corrosive      mercuric      chlo- 
ride, 620 
Creosote,    176 
Creosote  carbonate,   1465 
Cresol  iodide,   1465 
Eucalyptol,  454 
Eucalyptus,     ointment      of, 

1309 
Europhen,  1486 
Ferric  chloride,  solution  of, 

710 
Ferroso  -  aluminic  sulphate, 

1377 
Flaxweed,  1650 
Geranium,  583 
Gold   chloride,    1505 
Gum  kauri,   1510 
Honey,   774 
Hyoscyamus,  650 
Ichthargan,  1649 
Iodic  acid,   1531 
Iodine,  668 
Iodine  eigone,  1477 
Iodine  vapor   (note),  669 
Iodoform,   661 
Iodol,  663 
Iodosyl,  1532 
Iron  arsenate,  492 
Iron     ferrocyanide      (note), 

1002 
Ivy,   1513 

Jatropha   gossypifolia,    1407 
Juglans,    1535 
Lac,  1544 

Lead  carbonate,    972 
Lead  iodide,  973 
Lead  nitrate,  974 
Lead  plaster,  443 
Lead  tannate,    1547 
Lime,  267 

Loretin  bismuth,   1415 
Lugol's  iodine  lotion,  668 
Lupin,  1554 
Magnesia,   755 
Manganese  chloride,   1559 
Matico,  772 
Mel      ^Egyptiacum     (note), 

1458 
Mercuric    nitrate,    ointment 

of,    1314 
Mercuric     iodide,     ointment 

of,   1312 
Mezereum,  781 
Monesia,   1572 


Ulcers. 

Myrrh,  802 

Myrrh,  tincture  of,  1278 

Naphthol   bismuth,    1416 

Nitric  acid,  54 

Xutgall  ointment,   1309 

Oak  bark,  1035 

Oil  of  tung  tree,   1585 

Orthoform,  1597 

Phenol,  930 

Phenol   sulphoricinate,    1605 

Phenylo-boric  acid,   1611 

Phenylurethane,    1612 

Platinum,  1617 

Potassium  chlorate,  994 

Potassium   permanganate, 

1015 
Prepared  chalk,  405 
Primrose,  1585 
Pyoktanin,  1389 
Pyroligneous  acid,  19 
Quino-quino,  220 
Bed  mercuric  oxide,   633 
Bed    mercuric    oxide,    oint- 
ment of,  1315 
Rhubarb,   1065 
Rosin   cerate,   315 
Savin,   1070 

Scarlet  pimpernel,   1384 
Sedum    acre,    1645 
Silver   nitrate,   189 
Silver  nitrate,  moulded,  191 
Stramonium,     ointment     of, 

1318 
Styptic  collodion,  387 
Tannic  acid,  82 
Tannic    acid,    ointment    of, 

1305 
Thiol,   1675 
Thymol  iodide,  1373 
Tribromphenol   -   bismuth, 

1683 
Water  hemlock,   1584 
Water-pepper,    1417 
Wild    carrot,    1432 
Zinc    carbonate,    cerate    of 

(note),  1319 
Zinc    chloride,    solution    of, 

741 
Zinc     oxide,     ointment     of, 

1319 
Zinc  phenolsulphonate,  j.356 
Zinc  sulphate,   1358 

Ulcers,  Gastric. 

See  Stomach,   Ulcer  of. 

Uncinaria. 

See  Anchylostoma. 

Uraemia. 

Pilocarpus,  949 
Quebracho,    1403 

Urethra,  Irritable. 

Buchu,  251 

Urethra,  Spasm  of. 

Extract  of  belladonna  leaves, 
471 

Urethra,  Stricture  of. 

Belladonna,  229 
Belladonna     leaves,     extract 
of,  471 
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Urethra,  Stricture  of. 

Moulded   silver   nitrate,   191 
Slippery  elm,  1304 
Thiosinamin,   1676 

Urethritis. 

Aeetanilide,  9 
Argonin.  1396 
Borax,  1135 
Buchu,  251 
Cubeb,  412 

Potassium   chlorate.   994 
Protargol,   1621 
Silver    nitrate,    189 
Sodium    silicate,    1652 
See   also    Gonorrhoea. 

Uric  Acid  Diathesis. 

See  Lithwmia. 

Uric  Acid  Gravel. 

See  Gravel. 

Urine,  Incontinence  of. 

Ava,  1539 
Benzoic  acid,   22 
Buchu,  251 
Cantharides.  2S7 
Chloral    hvdrate,    326 
Kava,    15S9 

Oil    of    turpentine,    880 
Rhus   aromatica,    1631 
Uva   ursi,    1321 

Urine,  Retention  of. 

Buchu.   251 

Oil   of   turpentine.   880 

Urine,  Suppression  of. 
Winter  cherry,    Hi  13 

Urticaria. 

Antipyrine.  157 
Ichthyol,  1523 
Menthol,   778 

Uterus,  Diseases  of. 

Airol,   1373 

Belladonna.  229 

Bistort.   1417 

Cashew    nut,    1384 

Cerium  oxalate,  317 

Cornutine    citrate,    1462 

Creosote,    405 

Germander,   1672 

Gold    and    sodium    chloride, 

219 
Iodine,  668 
Lamium,  1545 
Opium,  909 

Oregon    grape    root.    236 
Potassium   iodide,    1009 
Resorcinol,  1057 
Tannic  acid,  82 
Water-pepper,     1417 
Zinc  phosphate,   1702 

Uterus,  Hemorrhage  from. 

American   mistletoe,    1694 
Commelina,  1455 
Creosote,   405 
Ergot,  452 
Erigeron,    1479 
Ferric  chloride,  solution  of, 
715 


Uterus,  Hemorrhage  from. 

Ferric  chloride,  tincture  of, 

1287 
Hvdrastinine    hydrochloride, 

642 
Hydrastis.,  644 
Indian  cannabis,  282 
Kino.   684 
Lemon   juice,   694 
Oil   of   erigeron.   845 
Persimmon,     1474 
Ruta,  1636 
Urtica,    1688 

Uterus,   Inertia  of. 

Caulophvllum,    1438 
Ergot.   452 

Uterus,  Rigid  Os  of. 

Belladonna.   229 
Belladonna     ]•  I  ract 

of,   471 
Elm  bark,  1304 

Uterus,   Subinvolution. 
Lufophyllum,   1438 

Uterus,   Tumors   of. 

Cotton    root    hark,    .r>!i7 
Ergot,  452 

Uterus,  Ulcers  of  Cervix. 

Mercuric     nitrate,     solution 
of.  721 

Uvula,   Relaxed. 
<  apeicum,  291 

(  MpHrnni.    tincture   of,    1  !59 

PerroM  -  alominie  ralpbate, 

1377 
Canii.ir. 

Gambir,   troche*  of.   1300 
Geranium,  .r>K;( 
Oak  bark.   1035 

Pyrethruin.    H>2« 
Tannic  acjd,   M 
Tannic      acid,      troches      of, 
1299 

Vaginitis. 

Aeetanilide,  9 
Airol,    1373 
Cliinosol,   1444 
Orindelia,  601 
Hydrastine.  641 
Hydrastis,  644 
Io'dol,   663 
Kava,    1539 

Potassium   chlorate.   994 
Retinol,  1630 
Sodium    borate,    1135 
Sodium    silicate,    1652 

Veins,  Varicose. 

Ergot,  452 

Ferric  chloride,  495 

Ferric  chloride,   solution  of, 

715 
Hamamelis  bark,  609 

Vomiting. 

Belladonna    root,   229 
Cerium    nitrate,    317 
Cerium  oxalate,  317 
Chloretone,   1446 


Vomiting. 

Cinnamon,   368 

Cloves,    303 

Cocaine,    373 

Creosote,  405 

Effervescent     citro  -  tartrate 

of  soda,   1145 
Eucaine,    1482 
Hydrocyanic     acid,     diluted, 

43 
Laburnum,    1471 
Lime,    solution   of,    707 
Magnesium    carbonate,    753 
Morphine  suppositories,  1214 
Opium,    909 
Orexin    tannate,    1596 
Peppermint,  777 
Phenol,    930 

Potassium  bromide,  989 
Sodium   sulphile,    1158 
Sodium   thiosulphate,    1159 

Vomiting  of  Pregnancy. 

Aconite,  93 
Belladonna,  229 
1  erium   oxalate,  317 
Creosote,  405 
Hydrastis,    (ill 
Potassium    bromide,    989 

Warta. 

Acetic  acid,  19 
Piting  stone-crop,  1645 
Cashew  juice,  1384 
Celandine,  1442 

Chromium    trioxide,    335 
Copper    sulphate,   414 
HoiiHcleek.     1646 

Papaw,    L604 

Potassium   dichromate,  999 

Prickly   poppy,    1395 

Pat tlcsnuke    weed,    1517 

Savin,    1070 

Silver  nitrate,  moulded,   191 

Trichloracetic  acid,  86 

Zinc   sulphate,    13o8 

White  Swelling. 

Lead  tannate,  1547 
Liniment  of  mercury,  697 

also   Joints,   Diseases 
of. 

Whooping  Cough. 

Antipyrine,    158 
AntispaBmin,   1392 
Antitussin,   1392 
Aristochin,   1396 
Arum,    1399 
Asafetida,   209 
Asaprol,   1365 
Atropine,  214 
Bromoform,  247 
Chestnut   leaves,    1434 
Chinaphenine,   1442 
Cochineal,  377 
Coniine   hydrobromide,   396 
Conium,  395 
Euquinine,    1486 
Evening  primrose,   1584 
Grindelia,  601 
Horse-chestnut,   1370 
Jamaica,  dogwood,  1619 
Laburnum,    1471 
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Whooping  Cough. 

Lobelia,    748 
Melaleuca,    1562 
Oil  of  amber,  1378 
Oil  of  turpentine,  880 
Orthoform,    1598 
Oxymel  of  squill,  911 
Peach   leaves,   1605 
Quinine   sulphate,    1049 
Sulphurous  acid,  79 
Thermol,    1674 
Tonka  bean,   1682 
Tussol,    1685 
Zinc  oxide,  1355 

Worms. 

Black    hellebore,    1515 

Calomel,    625 

Convallaria,   397 

Goat's  rue,   1500 

Hedge-hyssop,  1506 

Oil  of  cajuput,  838 

Oil  of  turpentine,  880 

Olive  oil,  864 

Ruta,    1636 

Saint  John's  wort,  1521 

Savin,    1070 

Sodium  santoninate    (note), 

1086 
Spigelia,    1162 
Thuja,   1677 

Worms,   Round. 

See  Ascaris  Lumbricoides. 

Worms,   Seat. 

See  Ascaris   Vermioularis. 


Wounds. 

Adhesive  plaster,  508 

Alcohol,   111 

Alumnol,   1377 

Antiseptic  solution,  704 

Bismuth   subsalicylate,  246 

Bismuth  subnitrate,  244 

Bismuthol,  1417 

Borax,   1134 

Cebur,  1406 

Cerate,  311 

Charcoal,  296 

Chaulmoogra    oil,    1588 

Collodion,  385 

Corrosive  mercuric  chloride, 

620 
Cotton,  598 

Di-fluordiphenyl,     1494 
Echinacea,  1476 
Epithol,  1478 
Gum  kauri,  1510 
Ichthargan,  1649 
Iodoform,  661 
Iodol,  663 
Iodosyl,  1532 
Lac,    1544 
Lactic  acid,  48 
Lead   plaster,  443 
Laudanum,  909 
Lint,   1550 
Lygosin,   1555 

Oil  of  aleurites  triloba,  1585 
Oleite,    1653 
Orthoform,   new,    1598 
Papaw,    1604 
Petroleum,    1763 
Phenol,  930 


Wounds. 

Potassium  chlorate,  994 
Potassium  dichromate,   999 
Potassium        permanganate, 

1015 
Quino-quino,  20 
Saint  John's  wort,   1521 
Salicylic  acid,  67 
Solomon's    seal,    1456 
Solution  of  chlorinated  soda, 

737 
Speedwell,    1691 
Spermaceti   ointment,    1308 
Styptic   collodion,   387 
Tagulawav  balsam,  1606 
Thymol,    1251 
Tribromphenol   -  bismuth, 

1683 

Wry  Neck. 

Atropine,  215 

Yaws. 

Arsenical     paste     of     Frere 
Come,   200 

Zona. 

Ethoxycaffeine,  1480 

Zymotic   Diseases. 

Carbon   disulphide,    298 
Potassium    permanganate, 

1015 
Sodium   thiosulphate,    1159 
Solution  of  chlorinated  soda, 

737 
Sulphites,   1663 
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THE  FOOD  AND  DRUGS  ACT. 

In  force  and  effect  from  and  after  January  1 ,  1 907. 


The  Food  and  Drugs  Act,  passed  by  the  Congress  of  the  United  States,  June  30th, 
1906,  is  of  such  vital  importance  to  the  readers  of  the  United  States  Dispensatory  that  it 
is  reproduced  here,  in  order  that  every  manufacturer,  wholesale,  jobbing,  or  retail  drug- 
gist, dealer,  or  other  interested  party,  may  have  in  permanent  form  a  copy  of  the  Act, 
together  with  the  official  regulations  for  the  enforcement  of  the  same,  as  published  by 
the  United  States  Department  of  Agriculture  in  their  official  circular.    It  is  as  follows : 

AN  ACT  For  preventing  the  manufacture,  sale,  or  transportation  of  adulterated  or  misbranded  or 
poisonous  or  deleterious  foods,  drugs,  medicines,  and  liquors,  and  for  regulating  traffic  therein, 
and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  it  shall  be  unlawful  for  any  person  to  manufacture  within 
any  Territory  or  the  District  of  Columbia  any  article  of  food  or  drug  which  is  adulter- 
ated or  misbranded,  within  the  meaning  of  this  Act ;  and  any  person  who  shall  violate 
any  of  the  provisions  of  this  section  shall  be  guilty  of  a  misdemeanor,  and  for  each 
offense  shall,  upon  conviction  thereof,  be  fined  not  to  exceed  five  hundred  dollars  or  shall 
be  sentenced  to  one  year's  imprisonment,  or  both  such  fine  and  imprisonment,  in  the 
discretion  of  the  court,  and  for  each  subsequent  offense  and  conviction  thereof  shall  be 
fined  not  less  than  one  thousand  dollars  or  sentenced  to  one  year's  imprisonment,  or 
both  such  fine  and  imprisonment  in  the  discretion  of  the  court. 

Sec.  2.  That  the  introduction  into  any  State  or  Territory  or  the  District  of  Columbia 
from  any  other  State  or  Territory  or  the  District  of  Columbia,  or  from  any  foreign  country, 
or  shipment  to  any  foreign  country  of  any  article  of  food  or  drugs  which  is  adulterated  or 
misbranded,  within  the  meaning  of  this  Act,  is  hereby  prohibited  ;  and  any  person  who 
shall  ship  or  deliver  for  shipment  from  any  State  or  Territory  or  the  District  of  Columbia 
to  any  other  State  or  Territory  or  the  District  of  Columbia,  or  to  a  foreign  country,  or 
who  shall  receive  in  any  State  or  Territory  or  the  District  of  Columbia  from  any  other 
State  or  Territory  or  the  District  of  Columbia,  or  foreign  country,  and  having  so  received, 
shall  deliver,  in  original  unbroken  packages,  for  pay  or  otherwise,  or  offer  to  deliver  to 
any  other  person,  any  such  article  so  adulterated  or  misbranded  within  the  meaning  of 
this  Act,  or  any  person  who  shall  sell  or  offer  for  sale  in  the  District  of  Columbia  or  the 
Territories  of  the  United  States  any  such  adulterated  or  misbranded  foods  or  drugs,  or 
export  or  offer  to  export  the  same  to  any  foreign  country,  shall  be  guilty  of  a  misdemeanor, 
and  for  such  offense  be  fined  not  exceeding  two  hundred  dollars  for  the  first  offense,  and 
upon  conviction  for  each  subsequent  offense  not  exceeding  three  hundred  dollars  or  be 
imprisoned  not  exceeding  one  year,  or  both,  in  the  discretion  of  the  court :  Provided,  That 
no  article  shall  be  deemed  misbranded  or  adulterated  within  the  provisions  of  this  Act 
when  intended  for  export  to  any  foreign  country  and  prepared  or  packed  according  to  the 
specifications  or  directions  of  the  foreign  purchaser  when  no  substance  is  used  in  the 
preparation  or  packing  thereof  in  conflict  with  the  laws  of  the  foreign  country  to  which 
said  article  is  intended  to  be  shipped  ;  but  if  said  article  shall  be  in  fact  sold  or  offered  for 
sale  for  domestic  use  or  consumption,  then  this  proviso  shall  not  exempt  said  article  from 
the  operation  of  any  of  the  other  provisions  of  this  Act. 
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Sec.  3.  That  the  Secretary  of  the  Treasury,  the  Secretary  of  Agriculture,  and  the 
Secretary  of  Commerce  and  Labor  shall  make  uniform  rules  and  regulations  for  carrying 
out  the  provisions  of  this  Act,  including  the  collection  and  examination  of  specimens  of 
foods  and  drugs  manufactured  or  offered  for  sale  in  the  District  of  Columbia,  or  in  any 
Territory  of  the  United  States,  or  which  shall  be  offered  for  sale  in  unbroken  packages  in 
any  State  other  than  that  in  which  they  shall  have  been  respectively  manufactured  or 
produced,  or  which  shall  be  received  from  any  foreign  country,  or  intended  for  shipment 
to  any  foreign  country,  or  which  may  be  submitted  for  examination  by  the  chief  health, 
food,  or  drug  officer  of  any  State,  Territory,  or  the  District  of  Columbia,  or  at  any 
domestic  or  foreign  port  through  which  such  product  is  offered  for  interstate  commerce,  or 
for  export  or  import  between  the  United  States  and  any  foreign  port  or  country. 

Seo.  4.  That  the  examinations  of  specimens  of  foods  and  drugs  shall  be  made  in  the 
Bureau  of  Chemistry  of  the  Department  of  Agriculture,  or  under  the  direction  and  super- 
vision of  such  Bureau,  for  the  purpose  of  determining  from  such  examinations  whether 
such  articles  are  adulterated  or  misbranded  within  the  meaning  of  this  Act ;  and  if  it 
shall  appear  from  any  such  examination  that  any  of  such  specimens  is  adulterated  or 
misbranded  within  the  meaning  of  this  Act,  the  Secretary  of  Agriculture  shall  cause 
notice  thereof  to  be  given  to  the  party  from  whom  such  sample  was  obtained.  Any 
party  so  notified  shall  be  given  an  opportunity  to  be  heard,  under  such  rules  and  regula- 
tions as  may  be  prescribed  as  aforesaid,  and  if  it  appears  that  any  of  the  provisions  of 
this  Act  have  been  violated  by  such  party,  then  the  Secretary  of  Agriculture  shall  at 
once  certify  the  facts  to  the  proper  United  States  district  attorney,  with  a  copy  of  the 
results  of  the  analysis  or  the  examination  of  such  article  duly  authenticated  by  the  ana- 
lyst or  officer  making  such  examination,  under  the  oath  of  such  officer.  After  judgment 
of  the  court,  notice  shall  be  given  by  publication  in  such  manner  as  may  be  prescribed 
by  the  rules  and  regulations  aforesaid. 

Sec.  5.  That  it  shall  be  the  duty  of  each  district  attorney  to  whom  the  Secretary  of 
Agriculture  shall  report  any  violation  of  this  Act,  or  to  whom  any  health  or  food  or  drug 
officer  or  agent  of  any  State,  Territory,  or  the  District  of  Columbia  shall  present  satisfac- 
tory evidence  of  any  such  violation,  to  cause  appropriate  proceedings  to  be  commenced 
and  prosecuted  in  the  proper  courts  of  the  United  States,  without  delay,  for  the  enforce- 
ment of  the  penalties  as  in  such  case  herein  provided. 

Sec.  6.  That  the  term  "drug,"  as  used  in  this  Act,  shall  include  all  medicines  and 
preparations  recognized  in  the  United  States  Pharmacopoeia  or  National  Formulary  for 
internal  or  external  use,  and  any  substance  or  mixture  of  substances  intended  to  be  used 
for  the  cure,  mitigation,  or  prevention  of  disease  of  either  man  or  other  animals.  The 
term  "food,"  as  used  herein,  shall  include  all  articles  used  for  food,  drink,  confectionery, 
or  condiment  by  man  or  other  animals,  whether  simple,  mixed,  or  compound. 

Sec.  7.  That  for  the  purposes  of  this  Act  an  article  shall  be  deemed  to  be  adul- 
terated : 

In  case  of  drugs  : 

First  If,  when  a  drug  is  sold  under  or  by  a  name  recognized  in  the  United  States 
Pharmacopoeia  or  National  Formulary,  it  differs  from  the  standard  of  strength,  quality, 
or  purity,  as  determined  by  the  test  laid  down  in  the  United  States  Pharmacopoeia  or 
National  Formulary  official  at  the  time  of  investigation  :  Provided,  That  no  drug  defined 
in  the  United  States  Pharmacopoeia  or  National  Formulary  shall  be  deemed  to  be  adul- 
terated under  this  provision  if  the  standard  of  strength,  quality,  or  purity  be  plainly 
stated  upon  the  bottle,  box,  or  other  container  thereof  although  the  standard  may  differ 
from  that  determined  by  the  test  laid  down  in  the  United  States  Pharmacopoeia  or 
National  Formulary. 

Second.  If  its  strength  or  purity  fall  below  the  professed  standard  or  quality  under 
which  it  is  sold. 
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In  the  case  of  confectionery  : 

If  it  contain  terra  alba,  barytes,  talc,  chrome  yellow,  or  other  mineral  substance  or 
poisonous  color  or  flavor,  or  other  ingredient  deleterious  or  detrimental  to  health,  or  any 
vinous,  inair,  or  spirituous  liquor  or  compound  or  narcotic  drug. 

In  the  case  of  food  : 

First.  If  any  substance  has  been  mixed  and  packed  with  it  so  as  to  reduce  or  lower 
or  injuriously  affect  its  quality  or  strength. 

Second.  If  any  substance  has  been  substituted  wholly  or  in  part  for  the  article. 

Third.  If  any  valuable  constituent  of  the  article  has  been  wholly  or  in  part  ab- 
stracted. 

Fourth.  If  it  be  mixed,  colored,  powdered,  coated,  or  stained  in  a  manner  whereby 
damage  or  inferiority  is  concealed. 

Fifth.  If  it  contain  any  added  poisonous  or  other  added  deleterious  ingredient  which 
may  render  such  article  injurious  to  health  :  Provided,  That  when  in  the  preparation  of 
food  products  for  shipment  they  are  preserved  by  any  external  application  applied  in 
such  manner  that  the  preservative  is  necessarily  removed  mechanically,  or  by  maceration 
in  water,  or  otherwise,  and  directions  for  the  removal  of  said  preservative  shall  be 
printed  on  the  covering  or  the  package,  the  provisions  of  this  Act  shall  be  construed  as 
applying  only  when  said  products  are  ready  for  consumption. 

Sixth.  If  it  consists  in  whole  or  in  part  of  a  filthy,  decomposed,  or  putrid  animal  or 
vegetable  substance,  or  any  portion  of  an  animal  unfit  for  food,  whether  manufactured  or 
not,  or  if  it  is  the  product  of  a  diseased  animal,  or  one  that  has  died  otherwise  than  by 
slaughter. 

Sec.  8.  That  the  term  "  misbranded, "  as  used  herein,  shall  apply  to  all  drugs,  or 
articles  of  food,  or  articles  which  enter  into  the  composition  of  food,  the  package  or  label 
of  which  shall  bear  any  statement,  design,  or  device  regarding  such  article,  or  the  ingre- 
dients or  substances  contained  therein  which  shall  be  false  or  misleading  in  any  particular, 
and  to  any  food  or  drug  product  which  is  falsely  branded  as  to  the  State,  Territory,  or 
country  in  which  it  is  manufactured  or  produced. 

That  for  the  purposes  of  this  Act  an  article  shall  also  be  deemed  to  be  misbranded: 

In  case  of  drugs  : 

First.  If  it  be  an  imitation  of  or  offered  for  sale  under  the  name  of  another  article. 

Second.  If  the  contents  of  the  package  as  originally  put  up  shall  have  been  removed, 
in  whole  or  in  part,  and  other  contents  shall  have  been  placed  in  such  package,  or  if  the 
package  fail  to  bear  a  statement  on  the  label  of  the  quantity  or  proportion  of  any  alcohol, 
morphine,  opium,  cocaine,  heroin,  alpha  or  beta  eucaine,  chloroform,  cannabis  indica, 
chloral  hydrate,  or  acetanilide,  or  any  derivative  or  preparation  of  any  of  such  sub- 
stances contained  therein. 

In  the  case  of  food  : 

First.  If  it  be  an  imitation  of  or  offered  for  sale  under  the  distinctive  name  of  an- 
other article. 

Second.  If  it  be  labeled  or  branded  so  as  to  deceive  or  mislead  the  purchaser,  or  pur- 
port to  be  a  foreign  product  when  not  so,  or  if  the  contents  of  the  package  as  originally 
put  up  shall  have  been  removed  in  whole  or  in  part  and  other  contents  shall  have  been 
placed  in  such  package,  or  if  it  fail  to  bear  a  statement  on  the  label  of  the  quantity  or  pro- 
portion of  any  morphine,  opium,  cocaine,  heroin,  alpha  or  beta  eucaine,  chloroform, 
cannabis  indica,  chloral  hydrate,  or  acetanilide,  or  any  derivative  or  preparation  of  any 
such  substances  contained  therein. 

Third.  If  in  package  form,  and  the  contents  are  stated  in  terms  of  weight  or  measure, 
they  are  not  plainly  and  correctly  stated  on  the  outside  of  the  package. 

Fourth.  If  the  package  containing  it  or  its  label  shall  bear  any  statement,  design,  or 
device  regarding  the  ingredients  or  the  substances  contained  therein,  which  statement, 
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design,  or  device  shall  be  false  or  misleading  in  any  particular  :  Provided,  That  an  article 
of  food  which  does  not  contain  any  added  poisonous  or  deleterious  ingredients  shall  not  be 
deemed  to  be  adulterated  or  misbranded  in  the  following  cases  : 

First.  In  the  case  of  mixtures  or  compounds  which  may  be  now  or  from  time  to  time 
hereafter  known  as  articles  of  food,  under  their  own  distinctive  names,  and  not  an  imita- 
tion of  or  offered  for  sale  under  the  distinctive  name  of  another  article,  if  the  name  be 
accompanied  on  the  same  label  or  brand  with  a  statement  of  the  place  where  said  article 
has  been  manufactured  or  produced. 

Second.  In  the  case  of  articles  labeled,  branded,  or  tagged  so  as  to  plainly  indicate 
that  they  are  compounds,  imitations,  or  blends,  and  the  word  "compound,"  " imitation," 
or  "blend,"  as  the  case  may  be,  is  plainly  stated  on  the  package  in  which  it  is  offered  for 
sale :  Provided,  That  the  term  blend  as  used  herein  shall  be  construed  to  mean  a  mixture 
of  like  substances,  not  excluding  harmless  coloring  or  flavoring  ingredients  used  for  the 
purpose  of  coloring  and  flavoring  only  :  And  provided  further,  That  nothing  in  this  Act 
shall  be  construed  as  requiring  or  compelling  proprietors  or  manufacturers  of  proprietary 
foods  which  contain  no  unwholesome  added  ingredient  to  disclose  their  trade  formulas, 
except  in  so  far  as  thd  provisions  of  this  Act  may  require  t<>  secure  freedom  from 
adulteration  or  misbranding. 

Sec.  9.  That  no  dealer  shall  be  prosecuted  under  the  provisions  of  this  Act  when  lie 
can  establish  a  guaranty  signed  by  the  wholesaler,  jobber,  manufacturer,  or  other  party 
residing  in  the  United  States,  from  whom  he  purchases  such  articles,  to  the  effect  thai 
the  same  is  not  adulterated  or  misbranded  within  the  meaning  of  this  Act,  designating 
it.  Said  guaranty,  to  afford  protection,  shall  contain  the  name  and  address  of  the  party 
or  parties  making  the  sale  of  such  articles  to  such  dealer,  and  in  such  e;ise  said  party 
or  parties  shall  be  amenable  to  the  prosecutions,  fines,  and  other  penalties  which  would 
attach,  in  due  course,  to  the  dealer  under  the  provisions  of  this  Act. 

Sec.  10.  That  any  article  of  food,  drug,  or  liquor  that  is  adulterated  or  misbranded 
within  the  meaning  of  this  Act,  and  is  being  transported  from  one  State,  Territory,  Dis- 
trict, or  insular  possession  to  another  for  sale,  or,  having  been  transported,  remains  un- 
loaded, unsold,  or  in  original  unbroken  packages,  or  if  it  be  sold  or  offered  for  sale  in  the 
District  of  Columbia  or  the  Territories,  or  insular  possessions  of  the  United  States,  or  if 
it  be  imported  from  a  foreign  country  for  sale,  of  if  it  is  intended  for  export  to  a  foreign 
country,  shall  be  liable  to  be  proceeded  against,  in  any  district  court  of  the  United  States 
within  the  district  where  the  same  is  found,  and  seized  for  confiscation  by  a  process  of 
libel  for  condemnation.  And  if  such  article  is  condemned  as  being  adulterated  or  mis- 
branded, or  of  a  poisonous  or  deleterious  character,  within  the  meaning  of  this  Act,  the 
same  shall  be  disposed  of  by  destruction  or  sale,  as  the  said  court  may  direct,  and  the  pro- 
ceeds thereof,  if  sold,  less  the  legal  costs  and  charges,  shall  be  paid  into  the  Treasury  of 
the  United  States,  but  such  goods  shall  not  be  sold  in  any  jurisdiction  contrary  to  the 
provisions  of  this  Act  or  the  laws  of  that  jurisdiction  :  Provided,  however,  That  upon  the 
payment  of  the  costs  of  such  libel  proceedings  and  the  execution  and  delivery  of  a  good 
and  sufficient  bond  to  the  effect  that  such  articles  shall  not  be  sold  or  otherwise  disposed 
of  contrary  to  the  provisions  of  this  Act,  or  the  laws  of  any  State,  Territory,  District,  or 
insular  possession,  the  court  may  by  order  direct  that  such  articles  be  delivered  to  the 
owner  thereof.  The  proceedings  of  such  libel  cases  shall  conform,  as  near  as  may  be,  to 
the  proceedings  in  admiralty,  except  that  either  party  may  demand  trial  by  jury  of  any 
issue  of  fact  joined  in  any  such  case,  and  all  such  proceedings  shall  be  at  the  suit  of 
and  in  the  name  of  the  United  States. 

Sec.  11.  The  Secretary  of  the  Treasury  shall  deliver  to  the  Secretary  of  Agriculture, 
upon  his  request  from  time  to  time,  samples  of  foods  and  drugs  which  are  being  imported 
into  the  United  States  or  offered  for  import,  giving  notice  thereof  to  the  owner  or  con- 
signee, who  may  appear  before  the  Secretary  of  Agriculture,  and  have  the  right  to  intro- 
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duce  testimony,  and  if  it  appear  from  the  examination  of  snch  samples  that  any  article  of 
food  or  drug  offered  to  be  imported  into  the  United  States  is  adulterated  or  misbranded 
within  the  meaning  of  this  Act,  or  is  otherwise  dangerous  to  the  health  of  the  people  of 
the  United  States,  or  is  of  a  kind  forbidden  entry  into,  or  forbidden  to  be  sold  or  restricted 
in  sale  in  the  country  in  which  it  is  made  or  from  which  it  is  exported,  or  is  otherwise 
falsely  labeled  in  any  respect,  the  said  article  shall  be  refused  admission,  and  the  Secretary 
of  the  Treasury  shall  refuse  delivery  to  the  consignee  and  shall  cause  the  destruction  of 
any  goods  refused  delivery  which  shall  not  be  exported  by  the  consignee  within  three 
months  from  the  date  of  notice  of  such  refusal  under  such  regulations  as  the  Secretary  of 
the  Treasury  may  prescribe  :  Provided,  That  the  Secretary  of  the  Treasury  may  deliver  to 
the  consignee  such  goods  pending  examination  and  decision  in  the  matter  on  execution  of 
a  penal  bond  for  the  amount  of  the  full  invoice  value  of  such  goods,  together  with  the 
duty  thereon,  and  on  refusal  to  return  such  goods  for  any  cause  to  the  custody  of  the  Sec- 
retary of  the  Treasury,  when  demanded,  for  the  purpose  of  excluding  them  from  the 
country,  or  for  any  other  purpose,  said  consignee  shall  forfeit  the  full  amount  of  the  bond  : 
And  provided  further,  That  all  charges  for  storage,  cartage,  and  labor  on  goods  which  are 
refused  admission  or  delivery  shall  be  paid  by  the  owner  or  consignee,  and  in  default  of 
such  payment  shall  constitute  a  lien  against  any  future  importation  made  by  such  owner 
or  consignee. 

Sec.  12.  That  the  term  u Territory"  as  used  in  this  Act  shall  include  the  insular 
possessions  of  the  United  States.  The  word  " person"  as  used  in  this  Act  shall  be  con- 
strued to  import  both  the  plural  and  the  singular,  as  the  case  demands,  and  shall  include 
corporations,  companies,  societies  and  associations.  When  construing  and  enforcing  the 
provisions  of  this  Act,  the  act,  omission,  or  failure  of  any  officer,  agent,  or  other  person 
acting  for  or  employed  by  any  corporation,  company,  society,  or  association,  within  the 
scope  of  his  employment  or  office,  shall  in  every  case  be  also  deemed  to  be  the  act,  omis- 
sion, or  failure  of  such  corporation,  company,  society,  or  association  as  well  as  that  of  the 
person. 

Seo.  13.  That  this  Act  shall  be  in  force  and  effect  from  and  after  the  first  day  of  Jan- 
uary, nineteen  hundred  and  seven. 

Approved,  June  30,  1906. 


RULES  AND  REGULATIONS  FOR  THE  ENFORCEMENT 
OF  THE  FOOD  AND  DRUGS  ACT. 


GENERAL. 


Regulation  1.    Short  Title  of  the  Act. 

The  act,  "For  preventing  the  manufacture,  sale,  or  transportation  of  adulterated  or  misbranded  or 
poisonous  or  deleterious  foods,  drugs,  medicines,  and  liquors,  and  for  regulating  traffic  therein,  and  for 
other  purposes,"  approved  June  30,  1906,  shall  be  known  and  referred  to  as  "The  Food  and  Drugs  Act, 
June  30, 1906." 

Regulation  2.    Original  Unbroken  Package. 

(Section  2.) 
The  term  "original  unbroken  package"  as  used  in  this  act  is  the  original  package,  carton,  case, 
can,  box,  barrel,  bottle,  phial,  or  other  receptacle  put  up  by  the  manufacturer,  to  which  the  label  is  at- 
tached, or  which  may  be  suitable  for  the  attachment  of  a  label,  making  one  complete  package  of  the  food 
or  drug  article.    The  original  package  contemplated  includes  both  the  wholesale  and  the  retail  package. 
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Regulation  3.    Collection  of  Samples. 

(Section  4.) 

Samples  of  unbroken  packages  shall  be  collected  only  by  authorized  agents  of  the  Department  of 
Agriculture  ;  or  by  the  health,  food,  or  drug  officer  of  any  State,  Territory,  or  the  District  of  Columbia, 
when  commissioned  by  the  Secretary  of  Agriculture  for  this  purpose. 

Samples  may  be  purchased  in  the  open  market,  and  if  in  bulk  the  marks,  brands,  or  tags  upon  the 
package,  carton,  container,  wrapper,  or  accompanying  printed  or  written  matter  shall  be  noted.  The 
collector  shall  also  note  the  names  of  the  vendor  and  agent  thru  whom  the  sale  was  actually  made, 
together  with  the  date  of  purchase.    The  collector  shall  purchase  representative  samples. 

A  sample  shall  be  divided  into  three  parts,  and  each  part  shall  be  labeled  with  the  identifying 
marks.  All  samples  shall  be  sealed  by  the  collector  with  a  seal  provided  for  the  purpose.  If  the  pack- 
age be  less  than  four  pounds,  or  in  volume  less  than  two  quarts,  three  packages  of  approximately  the  same 
size  shall  be  purchased  and  the  marks  and  tags  upon  each  noted  as  above.  One  sample  shall  be  deliv- 
ered to  the  party  from  whom  purchased  or  to  the  party  guaranteeing  such  merchandise.  One  sample 
shall  be  sent  to  the  Bureau  of  Chemistry,  or  to  such  chemist  or  examiner  as  may  be  designated  by  the 
Secretary  of  Agriculture,  and  the  third  sample  shall  be  held  under  seal  by  the  Secretary  of  Agriculture. 

Regulation  4.     Methods  of  Analysis. 

(Section  4.) 

Unless  otherwise  directed  by  the  Secretary  of  Agriculture,  the  methods  of  analysis  employed 
shall  be  those  prescribed  by  the  Association  of  Official  Agricultural  Chemists  and  the  United  States 
Pharmacopoeia. 

Regulation  5.     Hearings. 

(Section  4.) 

(a)  When  the  examination  or  analysis  sho\\H  that  the  provisions  of  the  food  and  drugs  act,  June 
30,  1906,  have  been  violated,  notice  of  that  fact,  together  with  a  copy  of  the  findings,  shall  be  furnished  to 
the  party  or  parties  from  whom  the  sample  was  obtained  or  who  executed  the  guaranty  as  provided  in 
the  food  and  drugs  act,  June  30,  1906,  and  a  date  shall  be  fixt  at  which  such  party  or  parties  may  be 
heard  before  the  Secretary  of  Agriculture,  or  such  other  official  connected  with  the  food  and  drug  inspec- 
tion service  as  may  be  commissioned  by  him  for  that  purpose.  The  hearings  shall  be  had  at  a  place,  to  be 
designated  by  the  Secretary  of  Agriculture,  most  convenient  for  all  parties  concerned.  These  hearings 
shall  be  private  and  confined  to  questions  of  fact.  The  parties  interested  therein  may  appear  in  person  or 
by  attorney  and  may  propound  proper  interrogatories  and  submit  oral  or  written  evidence  to  show  any 
fault  or  error  in  the  findings  of  the  analyst  or  examiner.  The  Secretary  of  Agriculture  may  order  a  re- 
examination of  the  sample  or  have  new  samples  drawn  for  further  examination. 

(6)  If  the  examination  or  analysis  be  found  correct  the  Secretary  of  Agriculture  shall  give  notice  to 
the  United  States  district  attorney  as  prescribed. 

(c)  Any  health,  food,  or  drug  officer  or  agent  of  any  State,  Territory,  or  the  District  of  Columbia 
who  shall  obtain  satisfactory  evidence  of  any  violation  of  the  food  and  drugs  act,  June  30,  1906,  as  pro- 
vided in  section  5  thereof,  shall  first  submit  the  same  to  the  Secretary  of  Agriculture,  in  order  that  the 
latter  may  cause  notice  to  be  given  to  the  guarantor  or  to  the  party  from  whom  the  sample  was  obtained. 

Regulation  6.     Publication. 

(Section  4.) 

(a)  When  a  judgment  of  the  court  shall  have  been  rendered  there  may  be  a  publication  of  the  find- 
ings of  the  examiner  or  analyst,  together  with  the  findings  of  the  court. 

(6)  This  publication  may  be  made  in  the  form  of  circulars,  notices,  or  bulletins,  as  the  Secretary  of 
Agriculture  may  direct,  not  less  than  thirty  days  after  judgment. 

(c)  If  an  appeal  be  taken  from  the  judgment  of  the  court  before  such  publication,  notice  of  the 
appeal  shall  accompany  the  publication. 

Regulation  7.    Standards  for  Drugs. 

(Section  7.) 
(a)  A  drug  bearing  a  name  recognized  in  the  United  States  Pharmacopoeia  or  National  Formulary, 
without  any  further  statement  respecting  its  character,  shall  be  required  to  conform  in  strength,  quality, 
and  purity  to  the  standards  prescribed  or  indicated  for  a  drug  of  the  same  name  recognized  in  the  United 
States  Pharmacopoeia  or  National  Formulary,  official  at  the  time. 
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(6)  A  drug  bearing  a  name  recognized  in  the  United  States  Pharmacopoeia  or  National  Formulary, 
and  branded  to  show  a  different  standard  of  strength,  quality,  or  purity,  shall  not  be  regarded  as  adulter- 
ated if  it  conforms  to  its  declared  standard. 

Regulation  8.    Formulas— Proprietary  Poods. 

(Section  8,  last  paragraph.) 

(a)  Manufacturers  of  proprietary  foods  are  only  required  to  state  upon  the  label  the  names  and 
percentages  of  the  materials  used,  in  so  far  as  the  Secretary  of  Agriculture  may  find  this  to  be  necessary 
to  secure  freedom  from  adulteration  and  misbranding. 

(b)  The  factories  in  which  proprietary  foods  are  made  shall  be  open  at  all  reasonable  times  to  the 
inspection  provided  for  in  Regulation  16. 

Regulation  9.     Form  of  Guaranty. 

(Section  9.) 

(a)  No  dealer  in  food  or  drug  products  will  be  liable  to  prosecution  if  he  can  establish  that  the 
goods  were  sold  under  a  guaranty  by  the  wholesaler,  manufacturer,  jobber,  dealer,  or  other  party  residing 
in  the  United  States  from  whom  purchased. 

(6)  A  general  guaranty  may  be  filed  with  the  Secretary  of  Agriculture  by  the  manufacturer  or 
dealer  and  be  given  a  serial  number,  which  number  shall  appear  on  each  and  every  package  of  goods  sold 
under  such  guaranty  with  the  words,  "  Guaranteed  under  the  food  and  drugs  act,  June  30,  1906." 

(c)  The  following  form  of  guaranty  is  suggested  : 

I  (we)  the  undersigned  do  hereby  guarantee  that  the  articles  of  foods  or  drugs  manufactured,  packed, 
distributed,  or  sold  by  me  (us)  [specifying  the  same  as  fully  as  possible]  are  not  adulterated  or  mis- 
branded  within  the  meaning  of  the  food  and  drugs  act,  June  30, 1906. 

(Signed  in  ink.) 


[Name  and  place  of  business  of  wholesaler,  dealer,  manufacturer,  jobber,  or  other  party.] 

(d)  If  the  guaranty  be  not  filed  with  the  Secretary  of  Agriculture  as  above,  it  should  identify  and  be 
attached  to  the  bill  of  sale,  invoice,  bill  of  lading,  or  other  schedule  giving  the  names  and  quantities  of  the 
articles  sold. 

ADULTERATION. 

Regulation  10.    Confectionery. 

(Section  7.) 

(a)  Mineral  substances  of  all  kinds  (except  as  provided  in  Regulation  15)  are  specifically  forbidden 
in  confectionery  whether  they  be  poisonous  or  not. 

(b)  Only  harmless  colors  or  flavors  shall  be  added  to  confectionery. 

(c)  The  term  "  narcotic  drugs"  includes  all  the  drugs  mentioned  in  section  8,  food  and  drugs  act, 
June  30, 1906,  relating  to  foods,  their  derivatives  and  preparations,  and  all  other  drags  of  a  narcotic 
nature. 

Regulation  1 1 .    Substances  Mixt  and  Packed  with  Foods. 

(Section  7,  under  "  Foods.") 
No  substance  may  be  mixt  or  packed  with  a  food  product  which  will  reduce  or  lower  its  quality  or 
strength.     Not  excluded  under  this  provision  are  substances  properly  used  in  the  preparation  of  food 
products  for  clarification  or  refining,  and  eliminated  in  the  further  process  of  manufacture. 

Regulation  12.    Coloring,  Powdering,  Coating,  and  Staining. 

(Section  7,  under  "Foods.") 

(a)  Only  harmless  colors  may  be  used  in  food  products. 

(b)  The  reduction  of  a  substance  to  a  powder  to  conceal  inferiority  in  character  is  prohibited. 

(c)  The  term  "  powdered"  means  the  application  of  any  powdered  substance  to  the  exterior  portion 
of  articles  of  food,  or  the  reduction  of  a  substance  to  a  powder. 

(rf)  The  term  "  coated"  means  the  application  of  any  substance  to  the  exterior  portion  of  a  food 
product. 

(e)  The  term  "stain"  includes  any  change  produced  by  the  addition  of  any  substance  to  the 
exterior  portion  of  foods  which  in  any  way  alters  their  natural  tint. 
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Regulation  13.    Natural  Poisonous  or  Deleterious  Ingredients. 

(Section  7,  paragraph  5,  under  "  Foods.") 

Any  food  product  which  contains  naturally  a  poisonous  or  deleterious  ingredient  does  not  come 
within  the  provisions  of  the  food  and  drugs  act,  June  30,  1906,  except  when  the  presence  of  such  ingre- 
dient is  due  to  filth,  putrescence,  or  decomposition. 

Regulation  14.    External  Application  of  Preservatives. 

(Section  7,  paragraph  5,  under  "Foods,"  proviso.) 

(a)  Poisonous  or  deleterious  preservatives  shall  only  be  applied  externally,  and  they  and  the  food 
products  shall  be  of  a  character  which  shall  not  permit  the  permeation  of  any  of  the  preservative  to  the 
interior,  or  any  portion  of  the  interior,  of  the  product. 

(b)  When  these  products  are  ready  for  consumption,  if  any  portion  of  the  added  preservative  shall 
have  penetrated  the  food  product,  then  the  proviso  of  section  7,  paragraph  5,  under  "  Foods,"  shall  not 
obtain,  and  such  food  products  shall  then  be  subject  to  the  regulations  for  food  products  in  general. 

(c)  The  preservative  applied  must  be  of  such  a  character  that,  until  removed,  the  food  products  are 
inedible. 

Regulation  15.    Wholesomeness  of  Colors  and  Preservatives. 

(Section  7,  paragraph  5,  under  "  Foods.") 

(a)  Respecting  the  wholesomeness  of  colors,  preservatives,  and  other  substances  which  are  added  to 
foods,  the  Secretary  of  Agriculture  shall  determine  from  chemical  or  other  examination,  under  the 
authority  of  the  agricultural  appropriation  act,  Public  382,  approved  June  90,  190(>,  the  names  of  those 
substances  which  are  permitted  or  Inhibited  in  food  products  ;  and  such  finding!,  when  approved  by  the 
Secretary  of  the  Treasury  and  the  Secretary  of  Commerce  and  Labor, lhaU  become  a  part  of  theBe 
regulations. 

(b)  The  Secretary  of  Agriculture  Hhall  determine  from  time  to  time,  in  accordance  with  the 
authority  conferred  by  the  agricultural  appropriation  act,  Public  382,  approved  June  30,  190(5,  the 
principles  which  shall  guide  the  nee  of  colors,  preservatives,  and  other  substances  added  to  foods  ;  ami 
when  concurred  in  by  the  Secretary  of  the  Treasury  and  the  Secretary  of  Commerce  and  Labor,  the 
principles  so  established  shall  become  a  part  of  these  regulations. 

Regulation  16.    Character  of  the  Raw  Materials. 

(Section  7,  paragraph  1,  under  "  Drugs  ; "  paragraph  6,  under  "  Foods.") 

(a)  The  Secretary  of  Agriculture,  when  he  deems  it  necessary,  shall  examine  the  raw  materials 
used  in  the  manufacture  of  food  and  drug  products,  and  determine  whether  any  filthy,  decomposed,  or 
putrid  substance  is  used  in  their  preparation. 

(b)  The  Secretary  of  Agriculture  shall  make  such  inspections  as  often  as  he  may  deem  necessary. 

MISBRANDING. 

Regulation  17.     Label. 

(Section  8.) 

(a)  The  term  "label"  applies  to  any  printed,  pictorial,  or  other  matter  upon  or  attached  to  any 
package  of  a  food  or  drug  product,  or  any  container  thereof. 

(b)  The  principal  label  shall  consist,  first,  of  all  words  which  the  food  and  drugs  act,  June  30, 
1906,  specifically  requires,  to  wit,  the  name  of  the  substance  or  product ;  the  name  of  place  of  manufac- 
ture in  Ihe  case  of  food  compounds  or  mixtures  ;  words  which  show  that  the  articles  are  compounds,  mix- 
tures, or  blends  ;  the  words  "compound,"  "mixture,"  or  "  blend  ;"  or  words  designating  the  substances 
or  their  derivatives  and  proportions  required  to  be  named  in  the  case  of  drugs  and  foods.  All  these 
required  words  shall  appear  upon  the  principal  label  with  no  intervening  descriptive  or  explanatory 
reading  matter.  Second,  if  the  name  of  the  manufacturer  and  place  of  manufacture  are  given,  they  shall 
also  appear  upon  the  principal  label.  Third,  elsewhere  upon  the  principal  label  other  matter  may 
appear  in  the  discretion  of  the  manufacturer. 

(c)  The  principal  label  on  foods  or  drugs  for  domestic  commerce  shall  be  printed  in  English  (ex- 
cept as  provided  in  Regulation  19),  with  or  without  the  foreign  label  in  the  language  of  the  country 
where  the  food  or  drug  product  is  produced  or  manufactured.  The  size  of  type  shall  not  be  smaller  than 
8- point  (brevier)  caps  :  'Provided,  That  in  case  the  size  of  the  package  will  not  permit  the  use  of  8-point 
cap  type  the  size  of  the  type  may  be  reduced  proportionately. 
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(d)  The  form,  character,  and  appearance  of  the  labels,  except  aa  provided  above,  are  left  to  the 
judgment  of  the  manufacturer. 

(«)  Descriptive  matter  upon  the  label  shall  be  free  from  any  statement,  design,  or  device  regarding 
the  article  or  the  ingredients  or  substances  contained  therein,  or  quality  thereof,  or  place  of  origin,  which 
is  false  or  misleading  in  any  particular. 

(/)  An  article  containing  more  than  one  food  product  or  active  medicinal  agent  is  misbranded  if 
named  after  a  single  constituent. 

In  the  case  of  drugs  the  nomenclature  employed  by  the  United  States  Pharmacopoeia  and  the 
National  Formulary  shall  obtain. 

(g)  The  term  "design"  or  "  device"  applies  to  pictorial  matter  of  every  description,  and  to  abbre- 
viations, characters,  or  signs  for  weights,  measures,  or  names  of  substances. 

(h)  The  use  of  any  false  or  misleading  statement,  design,  or  device  shall  not  be  justified  by  any 
statement  given  as  the  opinion  of  an  expert  or  other  person,  appearing  on  any  part  of  the  label,  nor  by 
any  descriptive  matter  explaining  the  use  of  the  false  or  misleading  statement,  design,  or  device. 

(i)  The  regulation  regarding  the  principal  label  will  not  be  enforced  until  October  1,  1907,  in  the 
case  of  labels  printed  and  now  on  hand,  whenever  any  statement  therein  contained  which  is  contrary  to 
the  food  and  drugs  act,  June  30,  1906,  as  to  character  of  contents,  shall  be  corrected  by  a  supplemental 
label,  stamp,  or  paster.  All  other  labels  now  printed  and  on  hand  may  be  used  without  change  until 
October  1,1907. 

Regulation  18.    Name  and  Address  of  Manufacturer. 

(Section  8.) 

(a)  The  name  of  the  manufacturer  or  producer,  or  the  place  where  manufactured,  except  in  case  of 
mixtures  and  compounds  having  a  distinctive  name,  need  not  be  given  upon  the  label,  but  if  given,  must 

be  the  true  name  and  the  true  place.     The  words  "  packed  for ,"  "distributed  by ,"  or 

some  equivalent  phrase,  shall  be  added  to  the  label  in  case  the  name  which  appears  upon  the  label  is  not 
that  of  the  actual  manufacturer  or  producer,  or  the  name  of  the  place  not  the  actual  place  of  manufacture 
or  production. 

(6)  When  a  person,  firm,  or  corporation  actually  manufactures  or  produces  an  article  of  food  or  drug 
in  two  or  more  places,  the  actual  place  of  manufacture  or  production  of  each  particular  package  need  not 
be  stated  on  the  label  except  when  in  the  opinion  of  the  Secretary  of  Agriculture  the  mention  of  any  such 
place,  to  the  exclusion  of  the  others,  misleads  the  public. 

Regulation  19.     Character  of  Name. 

(Section  8.) 

(a)  A  simple  or  unmixt  food  or  drug  product  not  bearing  a  distinctive  name  shall  be  designated 
by  its  common  name  in  the  English  language,  or,  if  a  drug,  by  any  name  recognized  in  the  United  States 
Pharmacopoeia  or  National  Formulary.  No  further  description  of  its  components  or  qualities  is  required, 
except  as  to  content  of  alcohol,  morphine,  etc. 

(b)  The  use  of  a  geographical  name  shall  not  be  permitted  in  connection  with  a  food  or  drug 
product  not  manufactured  or  produced  in  that  place,  when  such  name  indicates  that  the  article  was  man- 
ufactured or  produced  in  that  place. 

(c)  The  use  of  a  geographical  aame  in  connection  with  a  food  or  drug  product  will  not  be  deemed  a 
misbranding  when  by  reason  of  long  usage  it  has  come  to  represent  a  generic  term  and  is  used  to  indicate 
a  style,  type,  or  brand ;  but  in  all  such  cases  the  State  or  Territory  where  any  such  article  is  manufactured 
or  produced  shall  be  stated  upon  the  principal  label. 

(d)  A  foreign  name  which  is  recognized  as  distinctive  of  a  product  of  a  foreign  country  shah  not  be 
used  upon  an  article  of  domestic  origin  except  as  an  indication  of  the  type  or  style  of  quality  or  manu- 
facture, and  then  only  when  so  qualified  that  it  can  not  be  offered  for  sale  under  the  name  of  a  foreign 
article. 

Regulation  20.     Distinctive  Name. 

(Section  8.) 

(a)  A  "  distinctive  name  "  is  a  trade,  arbitrary,  or  fancy  name  which  clearly  distinguishes  a  food 
product,  mixture,  or  compound  from  any  other  food  product,  mixture,  or  compound. 

(6)  A  distinctive  name  shall  not  be  one  representing  any  single  constituent  of  a  mixture  or 
compound. 

(c)  A  distinctive  name  shall  not  misrepresent  any  property  or  quality  of  a  mixture  or  compound. 

(d)  A  distinctive  name  shall  give  no  false  indication  of  origin,  character,  or  place  of  manufacture, 
nor  lead  the  purchaser  to  suppose  that  it  is  any  other  food  or  drug  product. 
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Regulation  21.      Compounds,  Imitations,  or  Blends  Without  Distinctive  Name. 

(Section  8.) 

(a)  The  term  "  blend  "  applies  to  a  mixture  of  like  substances,  not  excluding  harmless  coloring  or 
flavoring  ingredients  used  for  the  purpose  of  coloring  and  flavoring  only. 

(ft)  If  any  age  is  stated,  it  shall  not  be  that  of  a  single  one  of  its  constituents,  but  shall  be  the  aver- 
age of  all  constituents  in  their  respective  proportions. 

(c)  Coloring  and  flavoring  can  not  be  used  for  increasing  the  weight  or  bulk  of  a  blend. 

(d)  In  order  that  colors  or  flavors  may  not  increase  the  volume  or  weight  of  a  blend,  they  are  not 
to  be  used  in  quantities  exceeding  1  pound  to  800  pounds  of  the  blend. 

(e)  A  color  or  flavor  can  not  be  employed  to  imitate  any  natural  product  or  any  other  product  of 
recognized  name  and  quality. 

(f)  The  term  "  imitation  "  applies  to  any  mixture  or  compound  which  is  a  counterfeit  or  fraudulent 
simulation  of  any  article  of  food  or  drug. 

Regulation  22.     Articles  without  a  Label. 

(Section  8,  paragraph   1,  under  "Drugs;"  paragraph  1,  under  "Foods.") 

It  is  prohibited  to  sell  or  offer  for  sale  a  food  or  drug  product  bearing  no  label  upon  the  package  or 
no  descriptive  matter  whatever  connected  with  it,  either  by  design,  device,  or  otherwise,  if  said  product 
be  an  imitation  of  or  offered  for  sale  under  the  name  of  another  article. 

Regulation  23.     Proper  Branding  not  a  Complete  Guaranty. 

Packages  which  are  correctly  branded  as  to  character  of  contents,  place  of  manufacture,  name  of 
manufacturer,  or  otherwise,  may  be  adulterated  and  hence  not  entitled  to  enter  into  interstate  commerce. 

Regulation  24.    Incompleteness  of  Branding. 

A  compound  shall  be  deemed  misbranded  if  the  label  be  incomplete  as  to  the  names  of  the  required 
ingredients.  A  simple  product  does  not  require  any  further  statement  than  the  name  or  distinctive  name 
thereof,  except  as  provided  in  Regulations  19  (a)  and  28. 

Regulation  25.     Substitution. 

(Sections   7  and  8.) 

(a)  When  a  substance  of  a  recognized  quality  commonly  used  in  the  preparation  of  a  food  or  drug 
product  is  replaced  by  another  substance  not  injurious  or  deleterious  to  health,  the  name  of  the  substi- 
tuted substance  shall  appear  upon  the  label. 

(b)  When  any  substance  which  does  not  reduce,  lower,  or  injuriously  affect  its  quality  or  strength, 
is  added  to  a  food  or  drug  product,  other  than  that  necessary  to  its  manufacture  or  refining,  the  label  shall 
bear  a  statement  to  that  effect. 

Regulation  26.     Waste  Materials. 

(Section  8.) 

When  an  article  is  made  up  of  refuse  materials,  fragments,  or  trimmings,  the  use  of  the  name  of  the 
substance  from  which  they  are  derived,  unless  accompanied  by  a  statement  to  that  effect,  shall  be  deemed 
a  misbranding.  Packages  of  such  materials  maybe  labeled  "pieces,"  "stems,"  "trimmings,"  or  with 
some  similar  appellation. 

Regulation  27.     Mixtures  or  Compounds  with  Distinctive  Names. 

(Section  8.     First  proviso  under  "Foods,"  paragraph  1.) 

(a)  The  terms  "  mixtures "  and  "  compounds  "  are  interchangeable  and  indicate  the  results  of 
putting  together  two  or  more  food  products. 

(b)  These  mixtures  or  compounds  shall  not  be  imitations  of  other  articles,  whether  simple,  mixt, 
or  compound,  or  offered  for  sale  under  the  name  of  other  articles.  They  shall  bear  a  distinctive  name 
and  the  name  of  the  place  where  the  mixture  or  compound  has  been  manufactured  or  produced. 

(c)  If  the  name  of  the  place  be  one  which  is  found  in  different  States,  Territories,  or  countries,  the 
name  of  the  State,  Territory,  or  country,  as  well  as  the  name  of  the  place,  must  be  stated. 
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Regulation  28.    Substances  named  in  Drugs  or  Foods. 

(Section  8.    Second  under  "Drugs;"  second  under  "Foods.") 

(a)  The  term  "  alcohol  "  is  denned  to  mean  common  or  ethyl  alcohol.  No  other  kind  of  alcohol  is 
permissible  in  the  manufacture  of  drugs  except  as  specified  in  the  United  States  Pharmacopoeia  or 
National  Formulary. 

(6)  The  words  alcohol,  morphine,  opium,  etc.,  and  the  quantities  and  proportions  thereof,  shall  be 
printed  in  letters  corresponding  in  size  with  those  prescribed  in  Regulation  17,  paragraph  (c). 

(c)  A  drug,  or  food  product  except  in  respect  of  alcohol,  is  misbranded  in  case  it  fails  to  bear  a  state- 
ment on  the  label  of  the  quantity  or  proportion  of  any  alcohol,  morphine,  opium,  heroin,  cocaine,  alpha 
or  beta  eucaine,  chloroform,  cannabis  indica,  chloral  hydrate,  or  acetanilide,  or  any  derivative  or  prepara- 
tion of  any  such  substances  contained  therein. 

(d)  A  statement  of  the  maximum  quantity  or  proportion  of  any  such  substances  present  will  meet 
the  requirements,  provided  the  maximum  stated  does  not  vary  materially  from  the  average  quantity  or 
proportion. 

(e)  In  case  the  actual  quantity  or  proportion  is  stated  it  shall  be  the  average  quantity  or  proportion 
with  the  variations  noted  in  Regulation  29. 

(/)  The  following  are  the  principal  derivatives  and  preparations  made  from  the  articles  which  are 
required  to  be  named  upon  the  label : 

Alcohol,  Ethyl:  (Cologne  spirits,  Grain  alcohol,  Rectified  spirits,  Spirits,  and  Spirits  of  wine.) 
Derivatives — 

Aldehyde,  Ether,  Ethyl  acetate,  Ethyl  nitrite,  and  Paraldehyde. 
Preparations  containing  alcohol — 
Bitters,   Brandies,   Cordials,  Elixirs,  Essences,  Fluidextracts,  Spirits,  Sirups,  Tinctures,  Tonics, 
Whiskies,  and  Wines. 
Morphine,  Alkaloid  : 
Derivatives — 
Apomorphine,  Dionine,  Peronine,  Morphine  acetate,  Hydrochloride,  Sulphate,  and  other  salts  of 
morphine. 
Preparations  containing  morphine  or  derivatives  of  morphine — 
Bougies,  Catarrh  Snuff,  Chlorodyne,  Compound  powder  of  morphine,  Crayons,  Elixirs,  Granules, 
Pills,  Solutions,  Sirups,  Suppositories,  Tablets,  Triturates,  and  Troches. 
Opium,  Gum  : 

Preparations  of  Opium — 
Extracts,  Denarcotized  opium,  Granulated  opium,  and  Powdered  opium,  Bougies,  Brown  mixture, 
Carminative  mixtures,  Crayons,  Dover's  powder,  Elixirs,  Liniments,  Ointments,  Paregoric, 
Pills,  Plasters,  Sirups,  Suppositories,  Tablets,  Tinctures,  Troches,  Vinegars,  and  Wines. 
Derivatives — 

Codeine  Alkaloid,  Hydrochloride,  Phosphate,  Sulphate,  and  other  salts  of  codeine. 
Preparations  containing  codeine  or  its  salts — 
Elixirs,  Pills,  Sirups,  and  Tablets. 
Cocaine,  Alkaloid  : 
Derivatives — 

Cocaine  hydrochloride,  Oleate,  and  other  salts. 
Preparations  containing  cocaine  or  salts  of  cocaine — 
Coca  leaves,  Catarrh  powders,  Elixirs,  Extracts,  Infusion  of  coca,  Ointments,  Paste  pencils,  Pills, 
Solutions,  Sirups,  Tablets,  Tinctures,  Troches,  and  Wines. 
Heroin  : 

Preparations  containing  heroin — 
Sirups,  Elixirs,  Pills,  and  Tablets. 
Alpha  and  Beta  Eucaine  : 
Preparations — 
Mixtures,  Ointments,  Powders,  and  Solutions. 
Chloroform  : 

Preparations  containing  chloroform — 
Chloranodyne,  Elixirs,  Emulsions,  Liniments,  Mixtures,  Spirits,  and  Sirups. 
Cannabis  Indica  : 

Preparations  of  cannabis  indica — 
Corn  remedies,  Extracts,  Mixtures,  Pills,  Powders,  Tablets,  and  Tinctures. 
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Chloral  Hydrate  (Chloral,  U.  S.  Pharmacopoeia,  1890)  : 
Derivatives — 
Chloral  acetophenonoxim,  Chloral  alcoholate,  Chloralamide,   Chloralimide,  Chloral  orthoform, 
Chloralose,  Dormiol,  Hypnal,  and  Uraline. 
Preparations  containing  cliloral  hydrate  or  its  dcrii:aiives — 
Chloral  camphorate,  Elixirs,  Liniments,  Mixtures,  Ointments,  Suppositories,  Sirups,  and  Tablets. 
Acetanilide  (Antifcbrine,  Phenylacetamide)  : 
Derivatives — 
Acetphenetidine,  Citrophen,  Diacetanilide,  Lactophenin,  Methoxy-acetanilide,  Methylacetanilide, 
Para-Iodoacetanilide,  and  Phenacetine. 
Preparations  containing  acelanilidr  or  <lrri rat ires — 
Analgesics,  Antineuralgics,  Antirheumatics,  Cachets,  Capsules,  Cold  remedies,  Elixirs,  Granular 
effervescing  salts,  Headache  powders,  Mixtures,  Pain  remedies,  Pills,  and  Tablets. 

Regulation  29.     Statement  of  Weight  or  Measure. 

ction  8.     Third  under  "  Foods.") 

(a)  A  statement  of  the  weight  or  measure  of  the  food  contained  in  a  package  is  not  required.  If 
any  sucli  statement  is  printed,  it  shall  l>e  a  plain  and  correct  statement  of  the  average  net  weight  or 
volume,  either  on  or  immediately  above  or  below  the  principal  label,  and  of  the  size  of  letters  specified  in 
Regulation  17. 

(b)  A  reasonable  variation  from  the  stated  weight  for  individual  packages  is  permissible,  provided 
this  variation  is  as  often  above  as  below  the  Height  or  volume  stated.  This  variation  shall  be  determined 
by  the  inspector  from  the  changes  in  the  humidity  of  the  atmosphere,  from  the  exposure  of  the  package 
to  evaporation  or  to  absorption  of  water,  and  the  reasonable  variations  which  attend  the  tilling  and 
weighing  or  measuring  of  I  package. 

Regulation  30.    Method  of  Stating  Quantity  or  Proportion. 

i  ction  B>) 

In  the  case  of  alcohol  the  expression  "quantity"  or  " proportion "  shall  mean  the  average  percent- 
age by  volume  in  the  finished  product.  In  the  case  of  the  other  ingredients  required  to  be  named  upon 
the  label,  the  expression  "quantity"  or " proportion "  shall  mean  grains  or  minims  per  ounce  or  fluid 
ounce,  and  also,  if  desired,  the  metric  equivalents  therefore,  or  milligrams  per  gram  or  per  cubic  centi- 
meter, or  grams  or  cubic  centimeters  per  kilogram  or  per  liter  ;  provided  that  these  articles  shall  not  be 
deemed  misbranded  if  the  maximum  of  quantity  or  proportion  l>e  stated,  as  required  in  Regulation  28  (d). 

EXPORTS  AND  IMPORTS  OF  FOODS  AND  DRUGS. 

Regulation  3 1 .     Preparation  of  Food  Products  for  Export. 

(Section  2.) 

(a)  Food  products  intended  for  export  may  contain  added  Bubfltances  not  permitted  in  foods 
intended  for  interstate  commerce,  when  the  addition  of  such  substances  does  not  conflict  with  the  laws 
of  the  countries  to  which  the  food  products  are  to  be  exported  and  when  such  substances  are  added  in 
accordance  with  the  directions  of  the  foreign  purchaser  or  his  agent. 

(6)  The  exporter  is  not  required  to  furnish  evidence  that  goods  have  been  prepared  or  packed  in 
compliance  with  the  laws  of  the  foreign  country  to  which  said  goods  are  intended  to  be  shipped,  but  such 
shipment  is  made  at  hi6  own  risk. 

(c)  Food  products  for  export  under  this  regulation  shall  be  kept  separate  and  labeled  to  indicate 
that  they  are  for  export. 

((/)  If  the  products  are  not  exported  they  shall  not  be  allowed  to  enter  interstate  commerce. 

Regulation  32.     Imported  Food  and  Drug  Products. 

(Section  11.) 

(a)  Meat  and  meat  food  products  imported  into  the  United  States  shall  be  accompanied  by  a  certifi- 
cate of  official  inspection  of  a  character  to  satisfy  the  Secretary  of  Agriculture  that  they  are  not  dangerous 
to  health,  and  each  package  of  such  articles  shall  bear  a  label  which  shall  identify  it  as  covered  by  the 
certificate,  which  certificate  shall  accompany  or  be  attached  to  the  invoice  on  which  entry  is  made. 

(b)  The  certificate  shall  set  forth  the  official  position  of  the  inspector  and  the  character  of  the 
inspection. 
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(c)  Meat  and  meat  food  products  as  well  as  all  other  food  and  drug  products  of  a  kind  forbidden 
entry  into  or  forbidden  to  be  sold,  or  restricted  in  sale  in  the  country  in  which  made  or  from  which 
exported,  will  be  refused  admission. 

(d)  Meat  and  meat  food  products  which  have  been  inspected  and  passed  thru  the  customs  may 
if  identity  is  retained,  be  transported  in  interstate  commerce. 

Regulation  33.    Declaration. 

(Section  11.) 

(a)  All  invoices  of  food  or  drug  products  shipped  to  the  United  States  shall  have  attached  to  them 
a  declaration  of  the  shipper,  made  before  a  United  States  consular  officer,  as  follows  : 

I,  the  undersigned,  do  solemnly  and  truly  declare  that  I  am  the of  the  merehan- 

(Manufacturer,  agent,  or  shipper.) 
dise  herein  mentioned  and  described,  and  that  it  consists  of  food  or  drug  products  which  contain  no  added 
substances  injurious  to  health. 

These  products  were  grown  in  and  manufactured  in by during  the 

(Country.)                                           (Country.)    (Name  of  manufacturer.) 
year ,  and  are  exported  from  and  consigned  to The  products  bear  no  false  labels  or 

(City.)  (City.) 

marks,  contain  g°^e  added  coloring  matter  or  preservative ,  and  are  not  of  a  character  to  cause 

(Name  of  added  color  or  preservative.) 
prohibition  or  restriction  in  the  country  where  made  or  from  which  exported. 

Dated  at this day  of ,  19  — . 

(Signed): . 

(6)  In  the  case  of  importations  to  be  entered  at  New  York,  Boston,  Philadelphia,  Chicago,  San 
Francisco,  and  New  Orleans,  and  other  ports  where  food  and  drug  inspection  laboratories  shall  be  estab- 
lished, this  declaration  shall  be  attached  to  the  invoice  on  which  entry  is  made.  In  other  cases  the 
declaration  shall  be  attached  to  the  copy  of  the  invoice  sent  to  the  Bureau  of  Chemistry. 

Regulation  34.    Denaturing. 

(Section  11.) 

Unless  otherwise  declared  on  the  invoice  or  entry,  all  substances  ordinarily  used  as  food  products 
will  be  treated  as  such.  Shipments  of  substances  ordinarily  used  as  food  products  intended  for  technical 
purposes  must  be  accompanied  by  a  declaration  stating  that  fact,  and  must  be  so  denatured  as  to  prevent 
their  use  as  foods. 

Regulation  35.    Bond,  Imported  Foods,  and  Drugs. 

(Section  11.) 

Unexamined  packages  of  food  and  drug  products  may  be  delivered  to  the  consignee  prior  to  the 
completion  of  the  examination  to  determine  whether  the  same  are  adulterated  or  misbranded  upon  the 
execution  of  a  penal  bond  by  the  consignee  in  the  sum  of  the  invoice  value  of  such  goods  with  the  duty 
added,  for  the  return  of  the  goods  to  customs  custody. 

Regulation  36.    Notification  of  Violation  of  the  Law. 

(Section  11.) 

If  the  sample  on  analysis  or  examination  be  found  not  to  comply  with  the  law,  the  importer  shall  be 
notified  of  the  nature  of  the  violation,  the  time  and  place  at  which  final  action  will  be  taken  upon  the 
question  of  the  exclusion  of  the  shipment,  and  that  he  may  be  present,  and  submit  evidence,  which  evi- 
dence (Form  15) ,  with  a  sample  of  the  article,  shall  be  forwarded  to  the  Bureau  of  Chemistry  at  Washing- 
ton, accompanied  by  report  card  (Forms  16,  17, 18, 19,  and  20). 

Regulation  37.     Appeal  to  the  Secretary  of  Agriculture  and  Remuneration. 

(Section  11.) 

All  applications  for  relief  from  decisions  arising  under  the  execution  of  the  law  should  be  addrest 
to  the  Secretary  of  Agriculture,  and  all  vouchers  or  accounts  for  remuneration  for  samples  shall  be  filed 
with  the  chief  of  the  inspection  laboratory,  who  shall  forward  the  same,  with  his  recommendation,  to  the 
Department  of  Agriculture  for  action. 
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Regulation  38.    Shipment  beyond  the  jurisdiction  of  the  United  States. 

(Section  11.) 

The  time  allowed  the  importer  for  representations  regarding  the  shipment  may  be  extended  at  his 
request  to  permit  him  to  secure  such  evidence  as  he  desires,  provided  that  this  extension  of  time  does  not 
entail  any  expense  to  the  Department  of  Agriculture.  If  at  the  expiration  of  this  time,  in  view  of  the 
data  secured  in  inspecting  the  sample  and  such  evidence  as  may  have  been  submitted  by  the  manu- 
facturers or  importers,  it  appears  that  the  shipment  can  not  be  legally  imported  into  the  United  States, 
the  Secretary  of  Agriculture  shall  request  the  Secretary  of  the  Treasury  to  refuse  to  deliver  the  shipment 
in  question  to  the  consignee,  and  to  require  its  reshipment  beyond  the  jurisdiction  of  the  United  States. 

Regulation  39.    Application  of  Regulations. 

These  regulations  shall  not  apply  to  domestic  meat  and  meat  food  products  which  are  prepared, 
transported,  or  sold  in  interstate  or  foreign  commerce  under  the  meat-inspection  law  and  the  regulations 
of  the  Secretary  of  Agriculture  made  thereunder. 

Regulation  40.     Alteration  and  Amendment  of  Regulations. 

These  regulations  may  be  altered  or  amended  at  any  time,  without  previous  notice,  with  the  con- 
currence of  the  Secretary  of  the  Treasury,  the  Secretary  of  Agriculture,  and  the  Secretary  of  Commerce 
and  Labor. 

The  above  rules  and  regulations  are  hereby  adopted. 

Leslie  M.  Shaw, 

Secretary  of  the  Treasury. 
James  Wilson, 

Secretary  of  Agriculture. 
Victor  H.  Metcalf, 

Secretary  of  Commerce  and  Labor. 
Washington,  D.  C,  October  17,  1906. 


ADDITIONS  AND  CORRECTIONS,  U.  S.  PHARMACOPOEIA  (8th  Rev.) 

MAY  1st,   1907. 


The  passage  of  the  National  Food  and  Drugs  Act,  June  30,  1900,  made  the  U.  S.  Pharmacopoeia  (8th  Rev.)  the  stand- 
ard for  official  substances  and  forced  a  compliance  with  its  requirements,  and  in  consequence  many  communications  were 
received  by  the  Committee  of  Revision  of  the  U.  S.  Pharmacopoeia  requesting  modifications  in  the  official  text.  The  follow- 
ing printed  list  of  additions  and  corrections  was  issued  May  1,  1907,  and  is  inserted  here,  in  order  that  the  readers  of  the 
United  States  Dispensatory  may  consult  it  with  advantage. 
Page  lvlil  insert 


Products  and  Preparations  Made  on  a  Large  Scale. — 
In  the  manufacture  of  products  and  preparations  on  the 
large  scale,  deviation  from  the  official  processes  may  be 
necessary,  but  the  products  must  conform  to  the  official 
requirements  as  determined  by  the  tests  of  the  U.  S.  Pharma- 
copoeia, 8th  Revision,  and  the  finished  preparations  must 
be  identical  with  those  made  by  the  official  processes. 

Tests  for  Diluted  Acids  and  Exsiccated  Salts. — 
Where  a  requirement  is  made  in  official  descriptions  quoted 
from  the  U.  S.  Pharm.  8th  Rev.,  that  a  diluted  acid  "shall 
respond  to  the  reactions  and  tests"  given  under  the  cor- 
responding stronger  acid,  or  where  similar  language  is 
employed,  it  is  understood  that  the  diluted  acid  shall  be 
brought  to  the  strength  of  the  stronger  acid  before  testing, 
or  that  the  quantities  used  in  testing  the  diluted  acid  be  so 
adjusted  that  it  will  conform  to  the  same  standards  as 
those  established  for  the  stronger  acid.  In  the  official 
descriptions  of  dried  or  exsiccated  salts,  where  similar  lan- 
guage is  employed,  it  is  understood  that  the  exsiccated 
salt,  before  testing,  shall  have  the  proper  allowance  made 
for  the  water  it  has  lost  during  the  process  of  exsiccation. 

Solubility  Tests. — In  the  solubility  tests  quoted  from 
the  U.  S.  Pharm.,  8th  Rev.,  slight  mechanical  impurities, 
fragments  of  filter  paper,  fibre  and  minute  traces  of  allow- 
able insoluble  impurities,  permitted  by  other  tests  for  the 
same  substance,  but  which  interfere  with  the  transparency 
of  the  solution,  are  not  to  be  construed  as  vitiating  the  test 
for  solubility. 

Page  9,  line  32,  2nd  col.,  insert  "about"  before  "0.790" 
and  in  line  36,  2nd  col.,  change  "at  56.5°  C.  (133.7°  F.)"  to 
"from  56°  to  57°  C.  (132.8°  to  134.6"  F.)" 

Page  21,  line  49,  1st  col.,  change  "121.4°  C.  (250.5°  F.)." 
to  "from  120°  to  122°  C.  (248°  to  251.6°  F.)." 

Page  24,  lines  1,  2,  3,  and  4,  1st  col.,  change  to  "  (1  in  20) 
should  not  at  once  become  more  than  slightly  cloudy 
after  the  addition  of  barium  chloride  T.S.  (limit  of 
sulphates);  nor  immediately  more  than  opalescent  by 
the  addition  of  silver  nitrate  T.S.  with  nitric  acid 
(limit  of  chlorides);  it  should  not  be  precipitated  by 
ammonium  oxalate  T.S.  (absence  of  calcium);" 

Page  27,  omit  lines  11  to  15,  2nd  col.,  inclusive,  and  lines 
59  to  63,  2nd  col.,  inclusive,  change  from  "No."  to  "iron)." 
inclusive,  to  read:  "No.  121),  omitting  the  subsequent 
addition  of  ammonia  water."  Line  56,  2nd  col.,  change 
"10"  to  "20" 

Page29,line  58,  2nd  col.,  change  "83.7"  to  "from  83  to  86" 

Page  31,  lines  44,  45,  and  46,  1st  col.,  change  "Barium" 
to  "acid)"  inclusive,  to  "Ten  Cc.  of  the  Acid  should 
not  be  rendered  more  than  slightly  cloudy  by  the 
addition  of  1  Cc.  of  barium  chloride  T.S.  (limit  of 
sulphuric  acid)  "    Line  52,  1st  col.,  change  "1"  to  "8.S" 

Page  33,  lines  21  and  22,  2nd  col.,  replace  by  "Ten  Cc. 
of  the  Acid  should  not  be  rendered  more  than  slightly 
cloudy  by  the  addition  of  1  Cc.  of  barium  chloride 
T.S.  (limit  of  sulphuric" 

Page  45,  lines  22  to  30  inclusive,  2nd  col.,  from  "If"  to 
"acids)."  inclusive,  replace  by"If  10  Cc.  of  the  Acid  be 
neutralized  with  ammonia  water,  not  more  than  a 
slight  precipitate  should  result,  and  after  filtering, 
the  filtrate  should  not  become  turbid  upon  the  addi- 
tion of  potassium  sulphate  T.S.  (limit  of  barium)." 

Page  48,  line  16,  2nd  col.,  after  "tralization"  insert  "at 
boiling  temperature"  Line  54,  1st  col.,  change  "10" 
to  "20" 

Page  57,  line  5,  2nd  col.,  change  "about  4°  C.  (39.2°  F.)" 
to"from9°to4°C.(  (48.2°  to  39.2°  F.)"  Line  14,  2nd  col., 
change  "the  ordinary  temperature"    to  "25°  C.   (77°  F.)" 

Page  59,  lines  47  and  48,  2nd  col.,  omit  "barium  chloride 
T.S.  (absence  of  sulphuric  acid),  or  by"  Line  55,  2nd  col., 
between  " acids) ."  and  "If"  insert:  If  0.1  Cc.  of  the 
Acid  be  diluted  with  water  to  7  Cc.  and  1  Cc.  of  barium 
chloride  T.S.  be  added,  no  cloudiness  or  precipitate 
should  appear  within  30  seconds  (limit  of  sulphuric 
acid)."  Line  58,  2nd  col.,  change  "10  Cc.  of  a  cold  satur- 
ated solution  of  sodium  chloride  "  to  "  a  cold,  saturated 
aqueous  solution,  containing  5  Om.  of  sodium 
chloride" 


Page  63,  line  19,  2nd  col.,  change  "potassium' 
ium" 


to  "sod- 


Page  76,  line  2,  1st  col.,  change  "several  minutes,"  to 
"four  hours," 

Page  80,  2nd  col.,  bottom  line  and  Page  81,  1st  col., 
lines  1,  2  and  3,  from  "Soluble"  to  "alcohol;"  inclu- 
sive, change  to:  "Very  soluble  in  water  and  alcohol 
at  25°  C.  (77°  F.),  and  in  boiling  water  and  boiling 
alcohol;" 

Page  81,  line  10,  1st  col.,  change  "0.2"  to  "0.6" 

Page  84,  line  19,  1st  col.,  change  "135°  C.  (275°  F.)"  to 
"  from  168°  to  170°  C.  (334.4°  to  338°  F.") 

Page  85,  line  18,  1st  col.,  change  "remain  unaffected" 
to  "show  but  a  faint  turbidity"  and  Line  19,  1st  col., 
change  "absence"  to  "limit"  Line  30,  1st  col.,  change 
"10"  to"20" 

Page  92,  1st  col.,  line  34,  change  "  Hematoxvlin "  to 
"Cochineal"  Line  52,  change  "10"  to  "25"  Line  55, 
change  "40"  to  "25"  Second  col.,  line  3,  change  "hema- 
toxylin" to  "cochineal"  Line  6,  change  "violet"  to 
"pink"  Lines  7,  8  and  9,  omit  "the  transition  stages  being 
as  follows:  first  yellow,  then  green,  finally  passing  into 
violet." 

Page  101,  line  28,  1st  col.,  change  "0.885"  to  "0.895" 
Line  29,  1st  col.,  change  "7"  to  "9"  Line  32,  1st  col.,  chanpe 
"about  72°  C.  (161.6°  F.)"  to  "from  72°  to  77°  C.  (161.6° 
to   170. 67  F.)" 

Page  102,  line  23,  2nd  col.,  change  "0.918"  to  "0.911  to 
0.916" 

Page  117,  lines  34  to  39  inclusive,  2nd  col.,  from  "Aloin" 
to  "F.)."  inclusive  change  to  "Aloin  from  Curacao  Aloes 
is  almost  completely  soluble  in  120  parts  of  water, 
15  parts  of  alcohol,  and  55  parts  of  acetone."  Lines 
39  to  42  inclusive,  2nd  col.,  omit  from  "The"  to  "F.)." 

Page  121,  lines  27  to  30  inclusive,  2nd  col.,  omit  from  the 
word  "and"  to  "alum)."  Line  37,  1st  col.,  change  "20" 
to  "150" 

Page  123,  line  60,  2nd  col.,  after  "acid"  insert  "and  130 
Cc.  of  water" 

Page  125,  1st  col.,  line  23,  change  "10"  to  "20"  Line 
30,  change  "20"  to  "150" 

Page  128,  line  29,  1st  col.,  change  "  25"  to  "  28  " 

Page  129,  line  59,  1st  col.,  change  "100"  to  "150" 

Page  133,  1st  col.,  line  3,  change  "2"  to  "3"  and  "50" 
to  "80"  Line  7,  omit  "completely"  Lines  31  and  32, 
change  "more  strongly  heated,  should  be  volatilized  (ab- 
sence" to  "ignited  should  yield  not  more  than  0.0005 
Gm.  of  non-volatile  residue  (limit"  Line  24,  1st  col., 
change  "20"  to  "150" 

Page  134,  line  29.  2nd  col.,  change  "100"  to  "150" 

Page  140,  lines  58  and  59,  2nd  col.,  omit  sentence  beginning 

"It  boils" 

Page  148,  line  16,  2nd  col.,  af ter  "  (230°  F.)"  insert  "in  a 
vacuum" 

Page  149,  line  8,  1st  col.,  change  "Two  Gm."  to  "If  0.1 
Gm."  Line  9,  1st  col.,  change  the  word  "when"  to  "be" 
Line  10,  1st  col.,  insert  before  "should"  the  words  "the 
solution" 

Page  159,  line  60,  2nd  col.,  omit  "and  melts  at  263°  C. 
(507°  F.)." 

Page  170,  lines  2  to  10  inclusive,  1st  col.,  from  "On"  to 
"substances)."  inclusive,  change  to  "If  0.1  Cc.  of  tenth- 
normal potassium  permanganate  V.S.  be  added  to 
10  Cc.  of  ammonia  water,  which  has  been  slightly 
supersaturated  with  diluted  sulphuric  acid,  the  pink 
color  should  not  be  completely  destroyed  within  ten 
minutes  (limit  of  readily  oxidizable  substances)." 
Omit  lines  10  to  14  inclusive,  1st  col.,  from  "  If  "  to  "acid)." 

Page  177,  line  56,  2nd  col.,  change  "0.075"  to  "0.050" 

Page  180,  lines  35  and  36,  1st  col.,  omit  "to"  and  "1  Cc. 
of  ammonia  water  be  added  and  the  mixture" 

Page  189,  lines  8  and  9,  2nd  col.,  change  "no  residue 
should  be  left  (absence  of  foreign  sails)."  to  "not  more 
than  0.1  percent,  of  residue  should  remain  (limit  of 
foreign  salts)." 

lix 


lx 
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Page  193,  line  40,  1st  col.,  omit  "and  completely"  and 
line  42,  omit  "or  chloride"  and  insert  before  the  word 
"When":  "  If  0.2  Gm.  of  trie  Oxide  be  dissolved  in  a  mix- 
ture of  1  Cc.  of  nitric  acid  and  2  Cc.  of  distilled  water, 
10  Cc.  of  ammonia  water  added,  and  the  liquid  diluted 
to  60  Cc,  then  10  Cc.  of  this  solution  should  not  imme- 
diately become  cloudy  upon  the  addition  of  1  Cc.  of 
nitric  acid  (limit  of  chloride)." 

Page  197,  lines  10  and  11,  2nd  col.,  change  "has  a  yellow 
color,  is  neutral  to  litmus  paper"  to  "should  be  colorless 
to  yellow" 

Page  208,  line  38,  2nd  col.,  change  "  10"  to  "15" 

Page  225,  line  42,  2nd  col.,  change  "0.35"  to  "0.3" 

Page  226,  line  14,  1st  col.,  change  "0.5"  to  "0.45" 

Page  228,  line  13,  1st  col.,  change  "Hematoxylin"  to 
"Cochineal"  Line  59,  change  "hematoxylin"  to  "cochi- 
neal" 

Page  229,  line  44,  2nd  col.,  change  "phenolphthalein"  to 
'rosolic  acid"  Lines  54  and  55,  2nd  col.,  change  "  phenol- 
phthalein" to  "rosolic  acid" 

Page  237,  line  47.  2nd  col.,  change  "58"  to  "56"  and 
"60"  to  "58" 

Page  238,  lines  29  and  30,  1st  col.  omit  "and  permanent 
in  the  air."  Lines  44  to  49,  1st  col.,  to  the  word  'nitrate)." 
inclusive,  replace  by  "If  0.01  Gm.  of  the  salt  be  mixed 
with  1  Cc.  of  water,  5  Cc.  of  sulphuric  acid  added,  the 
mixture  cooled  and  then  5  Cc.  of  ferrous  sulphate 
T.S.  carefully  poured  over  it,  without  mixing,  no  red 
or  brown  zone  should  appear  within  5  minutes 
(limit  of  nitrate)."  Line  3,  2nd  col.,  change  "0.58"  to 
"0.56"  Line  4,  2nd  col.,  change  "0.6"  to  "0.58"  Line  14, 
2nd  col.,  change  "  48  "  to  "  46  percent,  nor  more  than  60 ' ' 

Page  238,  three  bottom  lines,  2nd  col.,  and — 
Page  239,  lines  1  to  4,  Lai  ooL,  inclusive,  replace  by  "If 
0.01  Gm.  of  the  salt  be  dissolved  In  1  Cc.  of  water,  6 
Cc.  of  sulphuric  acid  added,  the  mixture  cooled  and 
then  5  Cc.  of  ferrous  sulphate  T.S.  carefully  poured 
over  It,  without  mixing,  no  red  or  brown  zone  should 
appear  within  5  minutes  (limit  of  nitrate)."  Line  24, 
change  "0.48"  to  "0.46  Gm.,  nor  more  than  0.50" 

Page  241,  line  29,  2nd  col.,  after  "acid"  insert  "and"  Line 
30,  2nd  col.,  change  "added,  and  this  mixture"  to  "the 
mixture  filtered,  and  the  filtrate" 

Page  243,  lines  58  and  59,  2nd  col.,  change  "2.990  to 
3.000  at  15°  C.  (59°  P.)."  to  "about  3.016  at  26  C.  (77° 
F.). "  Line  59,2nd  col.,  after  "Boiling  point,"  insert  "about " 

Page  244,  line  38,  2nd  col.,  change  "  64  "  to  "  66  " 

Page  245,  2nd  col.,  line  4,  change  "five  minutes"  to  "  one 
minute"  Line  5,  change  "absence"  to  "limit"  Line  17. 
change  "0.2"  to  "0.05"  Line  18,  change  "0.3"  to  "0.1" 
Line  36,  change  "0.64"  to  "0.66" 

Page  247,  line  30,  1st  col.,  change"a"  after  "produce"  to 
"more  than  a  slight"  Line  31,  change  "absence"  to 
"limit" 

Page  253,  line  34,  1st  col.,  insert  before  "It*"  "when 
dried  at  100°  C.  (212°  F.),  to  constant  weight." 

Page  257,  lines  58  to  61,  1st  col.,  from  "Soluble"  to 
"tures."  inclusive,  change  to  "Very  soluble  In  water 
and  alcohol." 

Page  258,  line  63,  1st  col.,  change  "absence"  to  "limit" 

Page  259,  1st  col.,  line  10,  change  "absence"  to  "limit" 
Line  14,  change  "a  trace"  to  "0.1  percent." 

Page  260,  lines  4  to  8,  2nd  col.,  from  "The"  to  "acid." 
inclusive,  change  to  "The  aqueous  solution  (1  in  20) 
yields  with  ammonium  oxalate  T.S.  a  white  pre- 
cipitate, insoluble  in  acetic  acid,  but  soluble  in  hydro- 
chloric acid.  One  Gm.  of  the  salt  dissolved  in  20  Cc.  of 
water,  should  not  require  the  addition  of  more  than 
1  Cc.  of  tenth-normal  potassium  hydroxide  v.s.  to  pro- 
duce a  pink  color  phenolphthalein  being  used  as 
indicator)." 

Page  261,  lines  56  and  57,  2nd  col.,  change  "Two  Gm.  of 
Calcium  Phosphate"  to  "Five  Cc.  of  a  solution  (1  in  10) 
of  Calcium  Phosphate,  in  diluted  hydrochloric  acid" 

Page  270,  line  48,  2nd  col.,  change  "60"  to  "55" 

Page  271,  1st  col.,  line  50,  change  "2.08"  to  "1.9"  Line 
57,  change  "60"  to  "55" 

Page  318,  1st  col.,  line  22,  change  "0.938"  to  "0.935" 
Line  24,  change  "45°"  to  "42°"  and  "113°"  to  "107.6°" 

Page  324,  2nd  col.,  line  61,  after  "Chloral  "  insert  "  (1  in 
20)"  Line  65,  before  "acidulated"  insert  "slightly" 


Page  325,  lines  2  to  9,  omit  from  "If"  to  "  alcoholate)." 
Page  327,  line  41,  1st  col.,  change  "glass-"  to  "well-" 
Page  331,  line  23,   1st  col.,  change  "twenty"  to  "five" 

Page  357,  2nd  col.,  line  38,  change  "200"  to  "400"  Line 

39,  change  "125"  to  "250"  change  "25"  to  "50  "Line  51, 
change  "  100  "  to  "  200  " 

Page  363,  2nd  col.,  line  36,  before  "solidify,"  insert 
"partially"  Line  54,  change  "phenolphthalein"  to  "ros- 
olic acid"  Line  64,  change  "phenolphthalein"  to  "rosolic 
acid" 

Page  371,  line  52,  1st  col.,  change  "Hematoxylin"  to 
' '  Cochineal"  Line  30,  2nd  col.,  change  "hematoxylin"  to 
"cochineal" 

Page  378,  line  5,  2nd  col.,  change  "88"  to  "120" 

Page  380,  line  13,  2nd  col.,  before  "  is  "  insert  "  (1  In  20) " 
and  before  "to"  insert  "or  faintly  acid" 

Page  381,  line  6,  1st  col.,  change  "0.55"  to  "0.45" 

Page  384,  line  23,  1st  col.,  change  "nitric"  to  "hydro- 
Chloric" 

Page  399,  1st  col.,  line  33,  change  "2.8"  to  "  3.2  "  Line 
38,  change  "4  drops"  to"l  drop"  Line  39,  change  "  1  Cc." 
to    3  Cc." 

Page  403,  line  23,  1st  col.,  change  "  1.072"  to  "1.078" 
Lines  13  to  17,  2nd  col.,  from  "On"  to  "oilt)."  change  to 
'Two  Cc.  of  Creosote  should  require  not  less  than 
10  Cc,  nor  more  than  18  Cc.  of  normal  sodium  hydrox- 
ide V.S.  to  produce  a  clear,  pale  yellow  liquid,  which 
remains  unclouded  on  diluting  with  60  Cc.  of  water 
(absence  of  neutral  oils)." 

Page  406,  1st  col.,  line  22,  insert  "from  1.036  to"  Line 
27,  change  "It  boils  from"  to  "  When  distilled,  90  per- 
cent, of  the  Cresol  should  boil  between"  Lines  32  to 
37,  omit  from'  "If"  to"  phenol)."  inclusive. 

Page  413,  line  27,  2nd  col.,  before  "a"  insert  "and 
Ignition" 

Page  438,  line  60,  1st  col.,  change  "Hematoxylin"  to 
'Cochineal"  Line  39,  2nd  col.,  change  "hematoxylin"  to 
'    cochineal" 

Page  464,  line  29,  1st  col.,  change  "0.925"  to  "from 
0.921  to  0.923  ' 

Vagc  470,  line  33,  2nd  col.,  change  "Hematoxylin"  to 
"Cochineal" 

Vatic  471,  line  14,  1st  col.,  change  "hematoxylin"  to 
• ' cochineal" 

Page  486,  line  38,  1st  col.,  after  "Erlenmeyer  flask," 
insert  add  a  little  more  sand  to  the  dish  and,  by 
rubbing,  remove  any  adherent  extract,  which  trans- 
fer to  the  flask," 

Page  488,  1st  col.,  lines  50  and  55,  change  "1.4"  to  "1.0" 

Page  493,  lines  2  to  10,  2nd  col.,  from  "If"  to  "bonate." 
inclusive,  change  to  "If  1.16  Gm.  of  Saccharated  Ferrous 
Carbonate  be  dissolved  In  10  Cc  of  diluted  sulphuric 
add  (1  to  6)  and  the  solution  diluted  with  water  to 
about  100  Cc  It  should  require  not  less  than  15  Cc. 
of  tenth-normal  potassium  dichromate  V.S.  for  com- 
plete oxidation,  potassium  ferrlcyanlde  T.S.  being 
used  as  indicator  (corresponding  to  not  less  than  16 
percent,  of  ferrous  carbonate)." 

Page  498,  line  43,  1st  col.,  change  "a  slightly"  to  "an" 

Page  499,  line    14,  1st  col.,  change  " neutral "  to  "acid" 

Page  511,  1st  col.,  line  30,  change  "2"  to  8"  Line  32, 
change  "1"  to  "2" 

Page  619,  line  14,  2nd  col.,  after  "acid"  insert  "In  a 
test-flask  (see  page  1707)," 

Page  520,  1st  col.,  line  11,  change  "slowly  add"  to  "add 
a  few  drops  of  starch  T.S.  followed  by"  Line  12, before 
"with"  insert  "added  Slowly,"  Lines  12  and  13,  change 
"last  trace  of  brown  color"  to  "blue  or  greenish  color" 

Page  526,  1st  col.,  line  47,  change  "Hematoxylin"  to 
'  'Cochineal"  Line  54,  change  "10"  to  "25"  Line  56,  change 
"40"  to  "25"  Second  col.,  Line  12,  change  "hematoxylin" 
to  "cochineal"  Line  14,  change  "violet"  to  "pink" 
Lines  15  to  17,  omit  "the  transition  stages  being  as  follows: 
first  yellow,  then  green,  finally  passing  into  violet." 

Page  528,   1st  col.,  line  32,  change  "0.5"  to  "0.4"  Line 

40,  change  "Hematoxylin"  to  "Cochineal"  Second  col., 
lines  6  and  7,  change  "hematoxylin"  to  "cochineal" 

Page  533,  line  57.  1st  col.,  change  "120°  C.  (248°  F.)" 
to  "110°  C.   (230°  F.)" 
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Page  534,  line  43,  2nd  col  change  ' '  Hematoxylin "  to 
''Cochineal" 

Page  535,  line  15,  1st  col.,  change  "hematoxylin"  to 
"cochineal"  Line  31,  change  "0.5"  to"0.4" 

Page  546,  2nd  col.,  line  2,  change  "1.75"  to  "1.5"  Line 
9,  change  "Hematoxylin"  to  "Cochineal"  Liae  15,  after 
"V.S."  insert  "and  20  Cc.  of  distilled  water"  Line  39, 
change  "hematoxylin"  to  "cochineal"  Lines  41  to  43, 
change  "to  just  cause  the  yellow  color  of  the  solution  to 
turn  purple"  to  "until  a  pink  color  is  produced" 

Page  564,  line  57,  1st  col.,  change  "0.35"  to  "0.25" 

Page  603,  1st  col.,  line  11,  change  "1.140"  to  "from 
1.110  to  1.114"  Line21,before"Turbidity"  insert  "Perma- 
nent" Line  24,  change  "7  Cc.  of  sodium  hydroxide  T. 
S."  to  "2  Cc.  of  potassium  hydroxide  solution  (15  per- 
cent.)" Line  26,  insert  "nearly"  before  "white  mass." 
and  insert  "Much"  before  "Coloration"  Line  27,  omit 
"white"  Lines  29  to  33,  omit  from  "One"  to  "creosote)." 
inclusive. 

Page  624,  line  48,  2nd  col.,  after  "evaporation"  insert 
"and  gentle  ignition" 

Page  626,  line  55,  2nd  col.,  change  "99.5"  to  "98.5" 

Page  629,  line  48,  2nd  col.,  change  "no  appreciable"  to 
' '  not  more  than  0.05  percent,  of  " 

Page  633,  lines  12  to  14,  1st  col.,  from  "and"  to  "solu- 
tions." inclusive,  change  to  "soluble  in  diluted  nitric 
acid,  forming  a  clear  solution,  or  in  hydrochloric 
acid  (1  in  10)  with  faint  opalescence." 

Page  639,  lines  39  to  43,  1st  col.,  from  "If"  to  "oxide)." 
inclusive,  change  to  "  If  0.1  Gm.  of  the  powder  be  digested 
with  20  Cc.  of  warm  diluted  hydrochloric  acid,  the 
filtrate  should  not  be  affected  by  hydrogen  sulphide 
T.S.  (limit  of  mercuric  oxide)." 

Page  645,  2nd  col.,  line  33,  change  "  179.7°  C.  (355.5°  F.) 
to  "from  191°  to  192°  C.  (375.8°  to  377.6°  F.)"  Line  62, 
change  "no"  to  "but  a  faint  yellow" 

Page  647,  1st  col.,  lines  26  to  30,  change  to  "white  pris- 
matic crystals  having  an  acrid,  nauseous,  and  bitter 
taste;  deliquescent  on  exposure  to  the  air."  Line  61, 
change  "no"  to  "but  a  faint  yellow" 

Page  680,  line  34,  2nd  col.,  change  "0.1"  to  "0.2" 

Page  667,  line  33,  2nd  col.,  change  "2"  to  "1.75" 

Page  674,  2nd  col.,  line  21,  change  "Hematoxylin"  to 
"Cochineal"  Line  [64,  change  "hematoxylin"  to  "coch- 
ineal" 

Page  675,  2nd  col.,  line  46,  change  "8"  to  "7"  Line  46, 
change  "but  not  more  than  1.5  percent,  of  resin"  to  "of 
which  not  more  than  15  percent,  should  be" 

Page  714,  line  14,  2nd  col.,  change  "about  1.282"  to  "from 
1.280  to  1.290" 

Page  719,  line  36,  2nd  col.,  change  "about  1.432"  to 
"from  1.430  to  1.450" 

Page  720,  line  47,  1st  col.,  change  "cool"  to  "moder- 
ately warm"  Line  50,  2nd  col.,  change  "1.075  to  1.078" 
to  "from  1.075  to  1.081" 

Page  721,  1st  col.,  lines  13  and  14,  from  "should"  to 
"impurities."  inclusive,  change  to  "should  leave  not 
more  than  0.05  percent,  of  residue  (limit  of  fixed 
impurities)."  Line  18,  change  "0.5"  to  "1"  Line  19, 
change  "0.1  "  to  "0.2"  Second  col.,  line  43,  change  "ten" 
to  "thirty" 

Page  742,  line  4,  2nd  col.,  change  "absence"  to  "limit" 

Page  743,  line  48,  1st  col.,  change  "absence"  to  "limit" 

Page  744,  line  12,  2nd  col.,  change  "absence"  to  "limit" 

Page  745,  2nd  col.,  lines  21  and  22,  change  "is  neutral" 
to  "(1  in  20)  is  faintly  alkaline"  Line  45,  omit  "anhy- 
drous" After  "Citrate"  insert  "dried  at  150°  C.  (302°  F.)" 
Line  60,  change  "absence"  to  "limit" 

Page  746,  line  41,  2nd  col.,  change  " slightly  reddens  blue" 
to  "  (1  in  20)  should  be  neutral  or  slightly  acid  to" 

Page  747,  line  24,  1st  col.,  change  "absence"  to  "limit" 

Page  752,  line  61,  1st  col.,  change  "0.001"  to  "0.01" 
Line  6,  2nd  col.,  after  "acid"  insert  "and  130  Cc.  of 
water  " 

Page  754,  2nd  col.,  line  46,  change  "0.005"  to  "0.04" 
Line  60,  after  "acid"  insert  "and  100  Cc.  of  water" 

Page  757,  line  38,  1st  col.,  change  "0.85"  to  "1.1" 

Page  761,  line  8,  2nd  col.,  change  "neutral"  to  "acid" 

Page  763,  1st  col.,  line  11,  change  "20"  to  "100"  Line 
15,  change  "absence"  to  "limit" 


Page  779,  1st  col.,  lines  9  to  13  inclusive,  omit ' '  a  bulky, 
white,  crystalline  precipitate  will  be  produced;  then,  if  the 
test-tube,  loosely  corked,  be  allowed  to  stand  in  boiling 
water  for  about  five  minutes,  with  occasional  agitation,  the 
precipitate  should  dissolve,  and  form"  Line  14  after  "solu- 
tion" insert  "should  result" 

Page  786,  1st  col.,  line  12,  after  "  heated  "  insert "  slowly  " 
Line  14,  change  "then"  to  "when  heated  rapidly  it" 
Line  65,  omit  "colorless" 

Page  792,  lines  4  and  5,  1st  col.,  omit  "and  the  remaining 
two  at   130°  C.    (266°  F.)" 

Page  833,  2nd  col.,  line  40,  change  "0.985"  to  "0.988" 
Line  41,  after  "being"  insert  "up  to" 

Page  839,  line  20,  1st  col.,  change  "0.905  to  0.915"  to 
"0.900  to  0.910" 

Page  841,  lines  18  to  23,  1st  col.,  omit  from  "Specific" 
to"F.)" 

Page  843,  line  7,  2nd  col.,  omit  "Soluble  in  2  volumes  of 
alcohol." 

Page  844,  line  54,  2nd  col.,  change  "  about  +50°"  to 
"not  below  +45°" 

Page  846,  line  59,  1st  col.,  change  "—5°  C.  (23°  F.)"  to 
"—3°  C.  (26.6°  F.)" 

Page  849,   lines    48  and   49,   omit    from    "Soluble"    to 

"alcohol."  inclusive. 

Page  850,  line  61,  2nd  col.,  change  "0.880  to  0.892"  to 
"0.875  to  0.910" 

Page  851,  2nd  col.,  line  24,  change"  +  60°"  to  "  +58°" 
Lines  40  and  41,  change  "  phenolphthalein "  to  "rosolic 
acid"  Line  51,  change  "phenolphthalein"  to  "rosolic 
acid" 

Page  853,  line  19,  2nd  col.,  change  "8"  to  "6" 

Page  854,  line  11,  1st  col.,  change  " — 25°"  to  " — 20°" 

Page  868,  2nd  col.,  line  36,  change  "180"  to  "183"  Line 
47,  change  "86"  to  "84" 

Page  872,  1st  col.,  line  29,  change  "5"  to  "2.5"  Line  31, 
change  "  15  "  to  "  10  " 

Page  875,  lines  40,  41  and  42,  2nd  col.,  omit  from  "Soluble" 
to  "paper."  inclusive. 

Page  886,  2nd  col,  line  6,  change  "212  to  218"  to  "203 
to  215"  Line  17,  change  "102"  to  "103"  and  "105"  to 
' '  109  " 

Page  903,  line  32,  2nd  col.,  change  "six"  to  "sixteen" 
and  omit  "or  over  night " 

Page  911,  line  25,  1st  col.,  after  "percentage"  insert 
' '  powdered  sugar  of  milk  or  acacia  " 

Page  912,  line  39, 1st  col.,  after' '  test-tube  "  insert '  'diluted 
with  three  times  its  volume  of  water,"  Line  35,  2nd 
col.,  change  "120"  to  "200"  Line  47,  2nd  col.,  change 
"2"  to  "4" 

Page  915,  1st  col.,  line  33,  change  "  123°  C."  to  "121°  C." 
Line  34,  change  "253.4°"  to  "249.8°" 

Page  924,   lines  26  to  33,   1st  col.,  omit  from  "If"  to 

"impurities)."  inclusive. 

Page  927,  2nd  col.,  line  5,  change  "40°  C.  (104°  F.)"  to 
"39°   C.   (102.2°  F.)"  Lines  5  to  9,  from  "Phenol"  to 
"Phenol."  inclusive,  change   to  "Phenol  should  have  a 
boiling  point  from  178°  to  182°  C.  (352.4°  to  359.6°  F.). 

Line  48,  omit  "which  is  permanent." 

Page  965,  line  22,  2nd  col.,  omit  "0.1  Gm.  of" 

Page  967,  line  7,  2nd  col.,  change ' '  soluble  in  "  to  "  mlscible 
with"  and  omit  " or  solutions  of  potassium  or  sodium  hy- 
droxide " 

Page  969,  2nd  col.,  lines  23  to  25,  from  "be"  to  "iron)." 
inclusive,  change  to  "upon  the  addition  of  ammonia 
water  yield  more  than  a  slight  precipitate  (limit  of 
zinc  and  iron.)"  Lines  26  and  27,  change  "should  leave 
no  residue  (absence"  to  "should  not  leave  more  than 
a  slight  residue  (limit" 

Page  974,  1st  col.,  line  22,  after  "salt"  insert  "  (1  in  10)" 
Lines  26  to  28,  from  "be"  to  "iron)."  inclusive,  change  to 
' '  yield  more  than  a  slight  precipitate  upon  the  addi- 
tion of  ammonia  water  (limit  of  zinc  and  iron)"  Line 
30,  change  "a  weighable"  to  "more  than  a  slight" 

Page  1003,  line  28,  1st  col.,  after  "white"  insert  "or 
nearly  white" 

Page  1005,  line  22,  1st  col.,  before  "The"  insert  "One 
Gm.  of  the  dried  salt,  dissolved  in  about  10  Cc.  of 
water  should  not  require  more  than  1.5  Cc.  of  tenth- 
normal hydrochloric  acid  V.S.  for  neutralization 
(methyl  orange  T.S.  being  used  as  indicator)." 


Ixii 


U.  S.  P.  Additions  and  Corrections. 


Page  1014,  lines  25  to  31,  2nd  col.,  from  "If"  to  "V.S." 
inclusive,  change  to  "If  0.1  Gm.  of  Potassium  Perman- 
ganate be  dissolved  in  100  Cc.  of  distilled  water,  to 
which  1  Cc.  of  sulphuric  acid  and  35  Cc.  of  tenth- 
normal oxalic  acid  V.S.  have  been  previously  added, 
then  the  addition  of  not  more  than  3.5  Cc.  of  tenth- 
normal potassium  permanganate  V.S.  should  be 
required  to  impart  a  permanent  pink  tint." 

Page  1046,  lines  6  to  31,  1st  col.,  change  the  "Test  for 
Other  Cinchona  Alkaloids."  to  read;  "Dry  Quinine  Sul- 
phate at  50°  C.  (122-  P.)  for  two  hours.  If  1.8  Gm. 
of  this  Dry  Quinine  Sulphate  (which  should  be  neu- 
tral or  slightly  alkaline  to  test  paper)  be  agitated 
with  20  Cc.  of  water,  at  65°  C.  (149°  F.)  for  half  an  hour, 
then  allowed  to  cool  to  15  C.  59  F.)  and  be  macerated 
at  this  temperature  for  two  hours,  with  occasional 
shaking  of  the  test  tube,  the  liquid  filtered  through 
filter  paper  of  8  to  10  Cm.  diameter,  then  if  5  Cc. 
of  the  filtrate  be  transferred  to  a  test-tube,  and 
gently  mixed  (without  shaking)  with  7  Cc.  of  am- 
monia water  which  must  be  of  official  strength, 
have  a  temperature  of  15°  C.  59  F.  >.  and  be  all 
added  at  once,  a  clear  liquid  should  be  produced. 
If  the  temperature  during  the  maceration  has  been 
16°  C.  (60.8"  F.)  7.5  Cc.  of  ammonia  water  may  be 
added.  If  17°C.  (62.8°  F.),  8  Cc.  may  be  added  (limit 
of  allowable  foreign  cinchona  alkaloids.)" 

Page  1052,  line  25,  let  col.,  change  "10"  to  "15" 

Page  1053,  lino  54.  1st  col.,  change  "110"  to  "  109  " 
and  "230"  to  "228.2   " 

Page  1055,  lines  10  to  13,  1st  col.,  omit  from  "Sulphuric" 
to  "rosin)."  inclusive. 

Page  1077,  lines  11  to  IS,  2nd  col.,  from  "If"  to  "— far)." 
inclusive,  change  to "  If  1  Gm.  of  Sugar  of  Milk  be  di- 
gested for  half  an  hour  with  10  Cc.  of  diluted  alcohol, 
with  occasional  shaking,  and  the  liquid  filtered,  the 
filtrate  should  remain  clear  after  admixture  with  an 
equal  volume  of  absolute  alcohol,  and  this  liquid,  If 
evaporated  on  a  water-bath,  should  leave  not  more 
than  0.03  Gm.  of  residue  (absence  of  cane  sugar)." 
Line  19,  2nd  col.,  change  "10"  to  "  20  " 

Page  1130,  line  22,  1st  col.,  change  ' '  36.9  "  to  "  36.5  " 

Page  1133,  line  48,  1st  col.,  change  "20.4"  to  "17" 

Page  1146,  lines  4  to  7.  1st  col.,  from  "dry  "  to  '  'odorless," 
inclusive,  chance  to  "Dry,  white  or  nearly  white  flakes, 
powder,  fused  masses  or  translucent  or  opaque  white 
pencils,  odorless," 

Page  1147,  line  49.  1st  col.,  between  the  words  "paper  " 
and  "The"  insert  "One  Gm.  of  the  dried  salt,  dissolved 
in  about  10  Cc.  of  water,  should  not  require  more  than 
1.5  Cc.  of  tenth-normal  hydrochloric  acid  V.S.  for 
neutralization  (methyl-orange  T.S.  being  used  as 
indicator)." 

Page  1150,  line  50,  1st  col.,  after  "white"  insert  "or 
nearly  white" 

Page  1152,  lines  30  to  32,  2nd  co].,  from  "  No"  to  ". 
inclusive,  chance  to  "Not  more  than  a  slight  turbidity 
should  appear  on  dissolving  1  Gm.  of  the  salt  In  20  Cc. 
of  water  (limit  of  calcium,  aluminum,  etc.)." 

Page  1154,  line  18,  1st  sol.,  between  the  words  "ami" 
and  "conforms"  insert  "which,  after  allowance  is  made 
for  the  loss  of  60.3  percent,  of  water  of  crystallization," 

Page  1157,  line  25,  2nd  col.,  change  "96"  to  "94" 

Page  1158,  lines  24  to  20,  1st  col.,  change  "the  solution 
allowed  to  stand  for  about  one  hour,  and  shaken  at  frequent 
intervals,  not  more  than  11.65  Cc.  of  tenth-"  to  "and  after 
solution  has  taken  place,  not  more  than  12.45  Cc. 
of  tenth-" 

Page  1166,  let  col.,  line  16,  change  "the  original"  to 
"one-tenth  the"  Line  17,  after  "Ether"  insert  "taken." 

Page  1179,  lines  29  to  34,  2nd  col.,  omit  from  "If"  to 
"coloring)."  inclusive. 

Page  1184,  line  50.  1st  col.,  change  "0.35"  to  "0.25" 
Line  20,  2nd  col.,  insert  after  "deliquescent"  "and  also 
occasionally  efflorescent" 


Page  1185,  line  55,  1st  col.,  after  "plates"  "insert"  or 
white  granular  powder,  or  crystalline  crusts" 

Page  1191,  lines  58  and  59,  2nd  col.,  change  "should  not 
produce  more  than  a  faintly  pink  color"  to  "may  produce 
a  yellow  but  not  a  red  or  reddish  color" 

Page  1196,  lines  11  and  12,  1st  col.,  change  "should  not 
produce  more  than  a  faintly  yellow  color"  to  "may  pro- 
duce a  yellow  but  not  a  red  or  reddish  color  "  Lines 
37  and  38,  2nd  col.,  change  "should  not  produce  more 
than  a  faintly  yellow  color"  to  "may  produce  a  yellow 
but  not  a  red  or  reddish  color  " 

Page  1198,  1st  col.,  line  10.  change  "70"  to  "60"  Line 
23,  change  "insoluble"  to  "partially  soluble  " 

Page  1201,  line  3S,  1st  col.,  after  "crystals"  insert  "or 
crystalline  powder" 

Page  1224,  line  26,  1st  col.,  after  "green"  insert  "or  yel- 
lowish green" 

Page  1242,  1st  col.,  line  5,  changc"about  0.850"  to"from 
0.860  to  0.865  "     Lines  7  and  8,  change  "155°    to    1 
(311"   to  329°  F.)M  to  "160     to  170"  C.  (320°  to  338°  F.)" 
Line  17,  omit  "very  " 

Page  1251,  line  52,  1st  col.,  before  "45"  insert  "when 
dried  over  sulphuric  acid  "  Second  ool.,  line  42,  change 
"0.5"  to  "0.1  "  Line  43,  change  "10"  to  "20  "  Lines  It; 
and  47,  change  "(absence  of  iodides)"  to  ("limit  Of  halo- 
gen salts  )" 

Page  1255,  line  58,  2nd  col.,  change  "0.035"  to  "0.03" 

Page  1263,  line  36,  2nd  col.,  change  "0.05  "  to  "0.04" 

Page  1287,  line  53,  2nd  col.,  change  "0.03"  to  "0.025" 

Pace  1349,  line  7,  2nd  col.,  after  "white"  insert  "or 
nearly  white  " 

Page  1351,  line  IS,  2nd  col.,  after  "white"  insert  "or 
nearly  white  " 

Page  1353,  line  39,  1st  col.,  after  "white"  insert  "or 
nearly  white  " 

Page    1354,    line    -r>.    1st    col.,    change    "99.5"     to    "99  " 
._ '.  change  "5.4  "  to  "5.6  "    Line  20,  change  "about  4" 

to"4.04" 

Page   1359,   line   28,   2nd   col.,   chance  "remain   clear"   to 
show  but  a  faint  cloudiness" 

Page  1713,  line  60,  insert  reference  to  following  foot-note 
"> "  after  "t  l  in  20),"  and  the  following  foot-note  at  bottom 
of  page:  "'  The  dilution  (1  In  20)  has  been  extended, 
except  as  stated  below,  by  the  Committee  of  Revision 
to  a  total  dilution  of  1  in  100;  for  Iron  the  total 
dilution  Is  extended  to  1  in  300.  Exception:  For 
chemical  substances  to  be  tested  for  antimony,  arsenic 
and  lead,  the  dilution  has  not  been  extended,  but 
remains  at  1  In  20."  Line  G9,  after  "viewed"  insert 
"crosswise  " 

Page  1715,  after  line  50,  insert  "131a.  Rosolic  Acid 
Test  Solution.  Dissolve  1  Gm.  of  commercial  rosolic 
acid  (chiefly  methylaurin,  C  HH  O .■  >  in  10  Cc.  of  diluted 
alcohol,  and  add  enough  water  to  make  100  Cc.  Of 
this  solution,  about  0.5  Cc.  is  used  for  100  Cc.  of  solu- 
tion to  be  titrated.  Ammoniacal  solutions  should  be 
highly  diluted  when  titrated  with  this  indicator.  In 
place  of  rosolic  acid,  commercial  pseonln  (aurin  R) 
may  be  employed.  This  indicator  gives  a  yellow 
color  with  acids  and  violet-red  with  alkalies." 

Page  1728,  line  10,  insert  reference  to  following 
foot-note  "i"  after  "solvent"  and  the  following  foot- 
note at  bottom  of  page  :  "  '  If  extraction  is  incom- 
plete, the  processes  must  be  repeated  with  additional 
solvent.  The  completion  of  the  '  shaking  out ' 
processes  may  be  tested  by  evaporating  a  small  por- 
tion of  the  solution,  dissolving  the  residue  in  acid- 
ulated water  and  adding  mercuric  potassium  iodide 
T.S.,  when  the  absence  of  turbidity  indicates  ex- 
haustion." Line  23,  after  ' '  not"  insert  "Strongly  "  Before 
"hematoxylin"  insert  "either  " 

Page  1757,  above  line  15  from  bottom  insert  "'In  the 
alcohol  tables  the  words  '  abs.  ale'  (absolute  alcohol), 
mean  100  percent,  alcohol,  not  the  official  (99  per- 
cent.) absolute  alcohol." 
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The  United  States  Dispensatory  may  very  properly  be  considered  as  a  commentary 
upon  the  United  States  and  British  Pharmacopoeias,  while  such  preparations  of  the 
German  Pharmacopoeia  and  French  Codex  as  are  used  generally  in  the  United  States 
are  also  commented  upon.  As  was  explained  in  the  fifteenth  edition,  the  changes  in  the 
arrangement  of  the  1880  edition  of  the  United  States  Pharmacopoeia  necessitated  corre- 
sponding alterations  in  the  United  States  Dispensatory.  Paut  I.  of  the  present  volume 
contains  the  discussion  of  all  the  remedies  recognized  by  either  of  the  two  Pharmacopoeias 
used  by  English  speaking  people.  In  Part  II.  non-official  drugs  and  preparations  are 
treated,  as  heretofore,  by  themselves  ;  the  type  is  smaller  than  that  used  for  official  sub- 
stances, it  beiug  deemed  judicious  to  adhere  to  a  plau  which  has  given  so  much  satisfac- 
tion in  the  previous  editions.  In  Part  III.  are  considered  the  Tests  and  Test-Solutions 
of  the  two  Pharmacopoeias,  Weights  and  Measures,  the  Art  of  Prescribing  Medicines,  and 
cognate  miscellaneous  matters. 

There  can  be  no  question  as  to  the  superiority  of  the  alphabetical  arrangement  of 
drugs  in  a  book  of  reference  of  an  encyclopedic  character.  Their  scientific  classification 
belongs  to  works  which  treat  of  them  rather  in  their  relations  than  their  essential  proper- 
ties ;  and  different  systems  have  been  adopted,  according  to  the  set  of  relations  towards 
which  the  mind  of  the  author  has  been  especially  directed.  Thus,  the  naturalist  classi- 
fies them  according  to  the  affinities  of  the  several  objects  in  nature  from  which  they  are 
derived  ;  the  chemist,  according  to  their  composition  ;  the  practitioner  of  medicine,  ac- 
cording to  their  effects  upon  the  system  in  a  state  of  health  and  disease. 


ACACIA.  U.  S.  (Br.) 

ACACIA     [Gum  Arabic] 

(a-c&'ci-a) 

"A  gummy  exudation  from  Acacia  Senegal 
Willdenow,  and  other  species  of  Acacia  (Fam. 
Leguminosce)."  U.  S.  "A  gummy  exudation 
from  the  stem  and  branches  of  Acacia  Sen- 
egal, Willd.,  and  of  other  species  of  Acacia, 
Willd."    Br. 

Acacia;  Gummi,  Br.;  Gummi  Africanum ;  Gumml 
Mimosae ;  Gum  Acacia ;  Galam  Gum ;  Gomme  Ara- 
blque  Vraie,  Fr. ;  Gummi  Arabicum.  P.  G. ;  Arabisches 
Gummi,  O. ;  Gomma  Arabica.  Comma  del  Cordofan, 
It.;  Goma  Arabiga,  Sp. ;  Samagh  Arabee,  Arab. 

For  Acacle  Cortex,  Br.  Add.,  see  Part  II. 

The  name  Acacia  was  employed  by  the  ancient 
Greeks  to  designate  the  gum  tree  of  Egypt,  and 
has  been  appropriately  applied  to  the  genus  in 
which  that  plant  is  included. 

The  most  important  of  the  gum  yielding 
Acacias  are  A.  arabica,  Willd.,  and  the  official 
A.  Senegal,  Willd. 


A.  Senegal,  Willdenow.  A.  Verek,  Guillemin 
and  Perottet,  Flore  de  Senegambie,  1830,  246; 
B.  &  T.  1877.  Mimosa  Senegal,  L. — This  is  a 
small  tree  with  a  grayish  bark,  the  inner  layers 
of  which  are  strongly  fibrous,  bipinnate  leaves, 
dense  spikes  of  small  yellow  flowers  longer  than 
the  leaves,  and  broad  pods  3  to  4  inches  long, 
containing  5  or  6  seeds.  It  rarely  exceeds  20 
feet  in  height,  forms  large  forests  in  Western 
Africa,  north  of  the  river  Senegal,  and  is 
abundant  in  Eastern  Africa,  Kordofan,  and 
Southern  Nubia.  It  is  known  by  the  natives 
as  Verek  or  Hashab. 

Acacia  arabica,  Willd.,  Sp.  Plant,  iv.  1805. 
A.  vera,  Willd. ;  Hayne,  Darstel.  und  Beschreib. 
x.  34.  Acacia  nilotica,  Del.,  Illust.  Flor.  de 
VEgypte,  p.  79.  A.  Adansonii,  Guill.  &  Per., 
Flore  de  Senegambie.  A.  Verek,  Ibid. — This  is 
a  tree  of  middle  size.  The  leaves  are  alternate 
and  bipinnate,  with  two  pairs  of  pinnae,  of 
which  the  lower  are  usually  furnished  with 
ten  pairs  of  leaflets,  the  upper  with  eight.  The 
leaflets   are   very  small,   oblong-linear,   smooth, 
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and  supported  upon  very  short  footstalks.  On 
the  common  petiole  is  a  gland  between  each 
pair  of  pinnae.  Both  the  common  and  partial 
petioles  are  smooth  in  typical  specimens  of 
A.  vera,  Willd.,  but  in  the  form  originally  de- 
scribed by  Willdenow  as  A.  arabica  are  downy; 
by  most  botanists  the  distinction  is  not  thought 
sufficient  to  be  specific.  The  flowers  are  yellow, 
inodorous,  small,  and  collected  in  globular 
heads,  supported  upon  slender  peduncles  which 
rise  from  the  axils  of  the  leaves,  in  number 
from  two  to  five  together.  The  fruit  is  a 
smooth,  flat,  two-valved  legume,  divided,  by 
contractions  occurring  at  regular  intervals,  into 
several  roundish  portions,  each  containing  one 
seed.  This  species  flourishes  in  Southern  Nubia, 
Egypt,  and  Senegal,  and  is  probably  scattered 
over  the  whole  intervening  portions  of  Africa; 
it  is  also  abundant  in  Hindostan. 

Besides  the  species  above  described,  the  fol- 
lowing afford  considerable  quantities  of  gum : — 
A.  horrida,  Willd.  {A.  Karroo,  Hayne),  of  the 
Cape  of  Good  Hope;  A.  spirocarpa,  Hochst. 
(A.  gummifera,  Del.),  seen  by  Broussonet  in 
Morocco  near  Mogador;  A.  ehrcnbergiana, 
Hayne,  a  shrub  six  or  eight  feet  high,  named 
in  honor  of  the  German  traveller  Ehrenberg, 
who  observed  it  in  the  deserts  of  Libya,  Nubia, 
and  Dongola ;  A.  Seyal,  Del.  ( A.  fistula,  Schwein- 
furth),  growing  in  the  same  region,  and  also 
in  upper  Egypt  and  Senegambia;  and  A.  tor- 
tilts,  Hayne,  which  attains  the  height  of  sixty 
feet,  and  inhabits  Arabia  Felix,  Nubia,  Don- 
gola, and  the  Libyan  Desert;  these  are  all  said 
to  contribute  to  Senegal  gum.  According  to 
Schweinfurth,  A.  stenocarpa,  Hoehst..  yields  the 
brownish  gum  of  the  Soudan  sometimes  known 
as  the  "  taleh"  gum.1  A.  glaucophylla,  Steud., 
of  the  mountains  of  Abyssinia,  is  said  to  yield 
a  gum,  as  do  also  various  Australian  acacias. 

The  gum  bearing  acacias  are  all  hard-wooded, 
more  or  less  thorny  trees,  usually  small  and 
dwarfish  in  the  dry  sandy  soil  of  desert  regions, 
but  along  river  banks  and  other  moist  places 
becoming   luxuriant    and    beautiful. 

The  bark  and  unripe  fruit  of  the  acacia  con- 
tain both  tannic  and  gallic  acids.  The  dried 
juice  of  the  pod  was  used  by  the  ancient 
Greeks;  and  an  extract  is  still  sold  in  the 
bazaars  of  India  under  the  name  of  Akakia. 
This  extract  is  heavy,  hard,  of  an  agreeable 
odor,  varying  in  color  from  greenish  to  dark- 
reddish,  or  when  seen  in  bulk,  blackish.  It  has 
a  sweet,  astringent  taste,  and  yields  a  mucilagi- 
nous infusion.  A  similar  preparation,  acacia 
nostras,  has  been  prepared  in  Europe  by  ex- 
pression and  inspissation  from  the  unripe  fruit 
of  Prunus  spinosa,  or  wild  plum  tree. 

The  gum  of  the  acacias  exudes  spontaneously 
from  the  bark,  and  hardens  on  exposure;  but 
incisions  are  sometimes  made  in  order  to  facili- 
tate the  exudation.     The  gum  is  said  also  to  be 

1  For  further  information  in  regard  to  gum  bearing 
trees  of  Northern  Africa,  see  P.  J.,  Aug.  1873 ; 
9.  R.  A.  8.,  t.  lxilx.  p.  1175 ;  Toxicologic  Afrt- 
caine,  Vol.  ii. 


found  immediately  under  the  bark,  where  it  is 
sometimes  collected  in  regular  cavities.  It  is 
probably  due  to  changes  produced  in  starch  and 
cellulose  by  a  peculiar  species  of  bacterium.2 
It  is  stated  by  Jackson  that,  in  Morocco,  the 
greatest  product  is  obtained  in  the  driest  and 
hottest  weather,  and  from  the  most  sickly  trees. 
An  elevated  temperature  appears  to  be  essential, 
for  in  cooler  climates,  though  the  tree  may 
flourish,  it  yields  no  gum.  It  is  probable  that 
some  species  of  acacia  yield  finer  gum  than 
others,  but  it  is  also  certain  that  the  same  tree 
will  often  yield  some  gum  of  the  finest  quality 
in  regular  tears  or  globular  masses,  and  some 
irregular  shaped,  dark  colored  fragments  of  in- 
ferior value.  Thus,  from  the  same  tree  it  will 
exude  frothy  or  thick,  and  clear  or  dark  colored, 
and  will  assume,  upon  hardening,  different 
shapes  and  sizes;  so  that  the  pieces,  when  col- 
lected, require  to  be  assorted  before  being  de- 
livered into  commerce.  Schweinfurth  and 
other  observers  state,  however,  that  the  finest 
gum  is  obtained  only  from  the  A.  vera,  and  per- 
haps one  or  two  other  species. 

Commercial  History  and  Varieties. — The 
most  common  varieties  of  this  drug  are  the 
Turkey  or  Egyptian,  the  Barbary,  the  Senegal. 
and  the  India  gums. 

Turkey  Gum.  (Egyptian  Gum.)—Q\xm 
arabic  formerly  entered  commerce  almost  ex- 
clusively through  Egypt,  being  collected  in 
Upper  Egypt,  Nubia,  Kordofan,  Darfur,  and 
other  regions  of  the  Upper  Nile,  and  carried 
to  Alexandria,  from  whence  it  passed  directly 
into  the  world's  commerce  or  entered  the  latter 
through  Smyrna,  Trieste,  or  some  other  Medi- 
terranean entrepot.  At  one  time  the  more  or 
less  colored  varieties  were  known  as  gum  gedda, 
while  the  white  and  fine  drug  was  known  as 
gum  turic,  names  derived  from  Jiddah  and  Tor, 
Bed  Sea  ports,  through  which  the  varieties 
were  supposed  to  be  respectively  exported. 
More  recently  three  chief  commercial  varieties 
of  Turkish  or  Egyptian  gums  were  recognized. 
Hashabi  or  Kordofan  gum,  the  finest  of  these 
varieties,  was  collected  in  the  country  westward 
of  the  White  Nile;  formerly  it  constituted  the 
bulk  of  the  superior  gum  arabic  of  commerce. 

*  In  the  lower  forms  of  life  the  Inner  cell  con- 
tents or  protoplasm  Is  often  set  free  by  the  rapid 
conversion  of  the  cellulose  wall  into  a  substance 
soluble  in  water,  and  in  the  higher  plants,  cells  can 
be  seen  with  one-half  of  their  walls  still  cellulose, 
the  other  gum.  According  to  Wigand,  arabin  Is  the 
result  of  a  further  change  in  bassorin,  but  F. 
von  Hohnel  (Ber.  d.  Chem.  Oes.,  1888)  believes  that 
while  tragaeanth  Is  formed  out  of  the  cell  wall,  arabin 
is  formed  from  the  cell  contents.  According  to  the 
independent  researches  of  Beijerinck  and  of  Wlesner 
(P.  J.,  xvi.  284),  the  change  of  the  cell  wall  is 
provoked  by  a  peculiar  ferment  (P.  J.,  1886,  840), 
which  seems  to  be  of  bacterial  origin.  Various  species 
of  bacteria  have  been  isolated  from  the  diseased  por- 
tion of  gum  producing  plants  by  R.  Greig  Smith,  who 
was  enabled  with  them  to  produce  a  gum  from  sac- 
charose, potato  juice,  and  other  vegetable  substances. 
For  details  see  P.  J.,  ixxii.  p.  469.  For  general  infor- 
mation concerning  gum  formation  consult  Hofmeister, 
Handbuch  der  physiolog.  Botanik,  Bd.  iv.  p.  368, 
1865  :  Muller,  8itzb.  Akad.  Wise.  Wien,  ii.  JunI,  1875  ; 
Mercadante.  Gaz.  Chitn. ;  Ber.  d.  Chem.  Oes..  1876, 
p.  581  :  Giraud,  A.  J.  P.,  1878.  p.  27  :  Prillieux,  O.  R. 
A.  8..  t.  lxxvll.  p.  135  ;  Toxicologic  Africaine,  vol.  11, 
p.   288. 
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Sennari  or  Gehzirah  gum  was  an  inferior 
variety,  yielding  a  mucilage  which  turned  sour 
more  quickly  than  that  produced  by  Kordofan 
gum.  It  was  collected  in  a  country  eastward 
of  the  White  Nile,  and  in  the  region  of  the 
Blue  Nile.  Still  farther  to  the  eastward  was 
collected  the  Suakin  or  Talca  gum. 

Formerly,  Egyptian  gum  was  collected  in  all 
parts  of  the  Soudan  and  Upper  Egypt,  and 
forwarded  on  the  backs  of  camels  to  Assouan, 
at  the  head  of  the  Nile  navigation,  often  being 
many  months  en  route.  The  closure  of  the 
Soudan  by  the  Mahdi  caused  Egyptian  gum 
almost  to  disappear  from  commerce,  but  the  re- 
opening of  the  region  by  the  British  govern- 
ment has  resulted  in  large  quantities  of  the  gum 
being  brought  by  rail  to  Assouan,  whence  after 
being  sorted  into  three  varieties  it  is  put  in 
palm-leaf  sacks  and  sent  down  the  Nile.  The 
finest  Egyptian  gum  consists  of  large  roundish 
or  smaller  more  or  less  irregular  fragments, 
transparent  but  usually  rendered  opaque  upon 
the  surface  by  innumerable  minute  fissures. 
The  inferior  gum  varies  from  yellow  to  dark- 
reddish  as  the  quality  deteriorates,  and  often 
contains  impurities.1  Gedda  gum,  sometimes 
spoken  of  as  an  Egyptian  gum,  enters  com- 
merce through  Geddah,  or  Jiddah,  on  the 
Arabian  side  of  the  Red  Sea.  It  seems  to  be 
the  same  as  Mecca  or  El  Wisch  or  Aden  gums, 
which  are  sometimes  spoken  of  as  Egyptian 
gums,  but  are  probably  produced  in  the  tri- 
angular peninsula  which  forms  the  eastern  ex- 
tremity of  Africa. 

Suakin  gum,  Talca  or  Talha  gum,  from  A. 
stenocarpa  and  A.  Seyal,  is  exceedingly  brittle, 
and  usually  semi-pulverulent.  It  is  a  mixture 
of  nearly  colorless  and  brownish  gums,  is  ex- 
ported at  Alexandria,  and  is  sometimes  termed 
gum  savakin. 

Barbary  Gum.  (Mogador  gum,  Morocco 
gum.) — Mogador,  a  port  of  Morocco,  is  the 
chief  entrepot  of  the  trade.  The  gum  is 
probably  derived,  in  part  at  least,  from  A.  nilo- 
tica.  According  to  Jackson,  the  natives  call 
the  tree  which  affords  it  attaleh.  They  gather 
it  in  July  and  August,  when  the  weather  is  hot 
and  very  dry.  Two  kinds  are  brought  to  Moga- 
dor, one  from  the  neighboring  provinces,  the 
other  by  caravans  from  Timbuctoo.  This  may 
account  for  the  fact  that  Barbary  gum  in  part 
resembles  the  Turkey,  in  part  the  Senegal. 
When  first  deposited  in  the  warehouses,  it  has  a 
faint  odor,  and  makes  a  crackling  noise,  occa- 
sioned by  rupture  of  small  masses  as  they  be- 
come more  dry.  Barbary  gum  is  usually  in  tears, 
somewhat    brownish,    roundish    or    vermiform, 


1 H.  C.  Wood  found  that  the  gum  arabic  comes 
into  Assouan  in  sacks  or  mats  which  are  simply  piled 
in  rectangular  roofless  spaces  surrounded  by  walls 
about  ten  feet  high,  made  of  dry  mud.  He  was  in- 
formed by  the  traders  that  the  gum  is  gathered 
during  the  months  of  January,  February  and  March 
by  collectors  having  vested  rights  in  a  certain  por- 
tion of  the  forests.  Long  incisions  are  made  ver- 
tically through  the  bark  and  the  exuding  gum  allowed 
to  harden,  the  trees  not  being  injured  by  the  pro- 
cess, the  collections  going  on  from  year  to  year. 


wholly  soluble  in  water.  It  reaches  the  United 
States    in    casks    through    English    commerce. 

Senegal  Gum. — This  variety  was  introduced 
into  Europe  by  the  Dutch.  The  French  after- 
wards planted  a  colony  on  the  western  coast  of 
Africa,  and  took  possession  of  the  trade.  St. 
Louis,  at  the  mouth  of  the  Senegal,  and 
Portendic,  considerably  farther  north,  are  the 
ports  in  which  the  commerce  in  gum  chiefly 
centres.  Immense  forests  exist  in  the  interior, 
containing  many  species  of  the  genus  Acacia, 
all  of  which  are  said  to  yield  gum,  as  is  affirmed 
do  also  various  trees  belonging  to  other  genera. 
The  chief  harvest  begins  in  October  and  ends  in 
December,  although  gum  is  also  collected  in 
March.  The  dry  winds,  which  prevail  after  the 
rainy  season,  cause  the  bark  to  crack;  the  juice 
flows  out  and  hardens  in  masses,  which  are  often 
as  large  as  a  pigeon's  egg,  and  sometimes  as 
that  of  an  ostrich.  It  is  affirmed  that  the 
exudation  is  also  largely  caused  by  a  parasitic 
plant,  Loremthus  senegalensis,  the  gummy  exu- 
dation freely  oozing  out  at  the  point  where  the 
parasite  penetrates  the  bark.  (Ph.  Centralh., 
Aug.  1895.)  Senegal  gum  is  usually  in  roundish 
or  oval  unbroken  pieces,  or  in  straight  or  curled 
cylindrical  pieces  of  various  sizes,  in  the  finest 
grades  whitish  or  colorless,  but  generally  yel- 
lowish, reddish,  or  brownish  red.  The  pieces 
are  larger  than  those  of  Turkey  gum,  less  brittle 
and  pulverizable,  and  breaking  with  a  more  con- 
choidal  fracture.2  According  to  L.  Liebermann, 
"  gum  Senegal "  can  be  distinguished  from 
Turkey  gum  arabic  by  heating  the  solutions  for 
some  time  with  potassium  hydroxide.  The  "  gum 
Senegal "  does  not  alter  in  color,  or  becomes 
only  very  faintly  yellow,  while  the  Turkey  gum 
arabic  solution  changes  to  an  amber-yellow  color 
(as  do  solutions  of  dextrin).     (A.  J.  P.,  1891.) 

India  Gum.3 — India  gum  is  not  produced  in 
India  but  reaches  Bombay  from  Aden  and  the 
Red  Sea  ports,  and  is  almost  certainly  the 
product  of  the  Soudan,  being  therefore  identical 
with  Egyptian  gum.     It  occurs  in  India  in  two 

2  A.  Corre  divides  "  gum  Senegal "  into  the  hard 
gums,  which  are  of  firm  consistence,  with  a  large, 
clear,  shining  fracture,  and  the  soft  or  friable  gums. 
Oalam  gum  (Gommes  haut-du-fleuve)  is  that  coming 
from  Galam,  Podor,  Bakel,  and  Medina ;  it  is  some- 
times hard,  sometimes  soft ;  see  14th  ed.  U.  S.  D. 
Gommes  bas-du-fleuv«  are  from  the  deserts  of  Bounou 
and  the  country  of  the  Braknas. 

Brittle  gum,  Salabreda,  or  Sadra-beida,  is  supposed 
to  be  obtained  from  A.  albida  of  the  Flora  of  Sene- 
gambia,  which  is  much  smaller  than  A.  Verek,  and 
characterized  by  its  white  bark.  The  gum  is  usually 
in  small,  irregular  pieces,  like  coarse  salt,  probably 
the  fragments  of  larger  lumps,  but  sometimes  in 
vermicular  pieces  about  as  thick  as  a  goose-quill  and 
of  variable  length.  It  is  dull  and  often  wrinkled  ex- 
ternally, of  a  vitreous  fracture,  and  of  different  tints 
of  color,  white,  green,  yellow,  or  orange.  It  is  always 
somewhat  bitter.  Very  easily  soluble  in  its  weight 
of  water,  it  affords  a  mucilage  of  little  consistence, 
which  has  but  a  slight  effect  on  the  tincture  of 
litmus.  When  the  solution  is  evaporated  to  the  con- 
sistence of  a  paste,  it  absorbs  moisture  so  as  to  be- 
come viscid ;  this  property  detracts  much  from  its 
value.    It  is  much  less  esteemed  than  is  the  Galam  gum. 

3  Persian  gum,  which  is  said  to  be  sent  from 
Persia  to  Assouan  to  be  packed  as  genuine  gum 
arabic,  can  be  distinguished  from  the  latter,  which  it 
closely  resembles,  by  its  not  dissolving  in  water. 
Sickenberger  thinks  that  it  is  the  product  of  Prunus 
bokharensis  or  of  P.  puddum. 
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foiTas,  "  Maklai"  in  large  round  tears  or 
vermicular  pieces,  white,  yellow  or  reddish,  and 
much  fissured ;  and  "  Maswai,"  in  fragments  and 
vermicular  pieces  similar  in  color  and  Assuring 
to  the  other  variety.  It  is  often  crudely  adul- 
terated before  reaching  Europe,  especially 
with  Bassora  gum,  distinguished  by  its  insolu- 
bility in  water.  Of  recent  years  various  India 
gums  have  come  into  commerce  hi  increasing 
quantities  as  substitutes  for  true  gum  arabic. 
India  gum  is  brought  to  this  country  partly 
from  Calcutta  or  Bombay,  and  partly  by  way 
of  England.  It  usually  comes  in  large  cases. 
We  have  seen  a  parcel  said  to  have  come 
directly  from  the  Red  Sea,  enclosed  in  large 
sacks  made  of  a  kind  of  matting,  and  bearing 
a  close  resemblance  to  the  gum  from  Calcutta, 
except  that  it  was  more  impure,  and  contained 
numerous  large,  irregular,  very  brittle  masses, 
not  much  less  than  the  fist  in  size.1 
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Mander,   the   East  India  gums  appearing  In 
don  market  are  : 

Glassy  Amrad  Gum. — A  dark  gum  consisting  of 
more  or  less  rounded  and  some  stalactitic  pieces, 
with  smooth  shining  surface  and  free  from  Internal 
cracks.  Color  varying  from  dark  brown  to  pale 
yellow.     Viscosity  of  mucilage   (acacia  being  l),  2. 

East  India  Amrad  Gum. — A  dark  brittle  gum  of  a 
reddish  tint,  composed  chiefly  of  transparent  angular 
fragments  with  a  few  rounded  masses  having  a  con- 
choidal    fracture.      Viscosity    of    mucilage,    0.15. 

Pale  Amrad  Gum. — Tins  somewhat  resembles  "gum 
acacia  snr:s."  being  in  broken  angular  pieces  or  small 
tears,  and  these  more  or  less  Clicked  internally; 
some  pieces  may  be  noticed  having  an  opaline  sur- 
face.    Viscosity  of  mucllape,  0.156. 

Antra  or  Oomra  Whafti  Gum.— A  dark  gum,  in 
Irregularly-shaped  and  stalactiform  pieces,  clear  In- 
ternally, bul  surface  dull  ;  color  from  reddish  to  pale 
yellow.     Viscosity    of    mucilage.    L8, 

Ghatti  Gum. — A  pale  gum  consisting  of  rounded 
or  vermiform  pieces  varying  in  size,  clear  Internally, 
but  dull  and  roughened  ou  the  surface,  apparently 
caused  by  shrinkage  In  drying;  from  brownish-yellow 
to  perfectly  colorless  and  transparent.  According 
to  the  Pharmacographia  Indira,  this  gum  Is  readily 
distinguished  from  all  others  by  its  dull  white", 
roughened  surface  and  glassy  fracture  free  from 
cracks  ;  it  possesses  about  double  the  viscosity  of  gum 
arabic,  and  forms  with  water  a  nearly  colorless 
mucilage  which  has  a  faint  characteristic  odor,  and 
is  gelatinized  by  basic  acetate  of  lead  and  by  borax, 
but  not  affected  by  ferric  chloride  or  neutral  lead 
acetate. 

Of  these  gums  (India  gums  of  the  London  market) 
the  first  four  varieties  yield  mucilages  which  are  so 
dark-colored  that  they  cannot  be  used  in  practical 
pharmacy.  One  part  of  ghatti  gum  rubbed  up  with 
three  parts  of  distilled  water  and  strained,  yields 
a  mucilage  which  is  tasteless,  odorless,  colorless,  and 
which  is  superior  to  the  emulsion  of  gum  arabic  in 
its  adhesive  power,  and  even  in  its  emulsive  power, 
the  emulsion  made  with  it  being  almost  of  snowy 
whiteness.  Ghatti  gum  would  therefore  seem  to  be 
thoroughly  adapted  for  the  purposes  of  pharmacy, 
and  its  extreme  cheapness  has  led  to  its  extensive 
use. 

The  studies  of  J.  G.  Trebble,  of  Bombay,  throw 
much  light  upon  the  gums  just  spoken  of.  Through 
Oomrawuttee.  or  Amravti,  the  chief  town  of  the 
Hyderabad  assigned  districts  known  as  the  Beras, 
two  gums  enter  the  world's  commerce,  which  are 
respectively  known  in  India  as  Amrad  or  Babool  gum, 
and  Ghatti  gum.  The  babool  gum  is  apt  to  be  dark, 
and  is  said  to  be  a  product  of  the  Acacia  arabica. 
It  is  without  much  doubt  the  amra  whatti  gum  of 
Mander.  Amra  is  the  native  name  for  a  fum  derived 
from  Spondias  mangifcra,  which  gum,  however,  is  said 
to  resemble  trajjacanth  rather  than  gum  arabic.  The 
Arabic  word  hamra  means  red.  and  possibly  the  term 
amrad  is  derived  from  it.  The  amrad  gums  of  Lon- 
don appear  to  be  made  in  Bombay  by  mixing  babool 
gum  with  other  gums  collected  In  various  parts  of 
India  or  imported  into  Bombay  from  the  Red  Sea 
coast. 


East  African  Gum. — Under  the  names  of 
Cape  gum  and  East  African  gum,  a  brittle, 
almost  pulverulent  gum  enters  commerce  from 

Ghatti  gum  is  said  to  be  obtained  from  Anogetesus 
latifolia.  Wallich,  in  enormous  quantities,  to  be  much 
used  in  India,  and  to  be  exported  from  Bombay  in  the 
pure   state. 

Small  quantities  of  gum  are  produced  in  India  by 
a  large  number  of  trees  often  having  no  botanical 
relations  with  the  acacias.  For  an  account  of  these 
gums  see  Pharmacographia  Indica,  vol.  1. 

Cape  gums  are  imported  into  London  in  large 
quantities.  Two  varieties  are  recognized.  The 
glassy  hard  Cape  gum,  the  product  of  Acacia  horrida, 
occurs  in  amber-brown-colored,  irregular  pieces,  oc- 
casionally fissured,  usually  hard,  soluble  in  water, 
giving  a  dark-colored  viscid  mucilage  free  from  odor 
but  with  an  unusual  flavor.  This  gum  is  said  to  be 
bleached  and  mixed  with  a  pale  gum.  The  soft  Gape 
gum  is  believed  to  be  derived  from  Acacia  giraffw, 
Willd.  Its  inferior  grades  are  dark  brown  and  yield  a 
bitter  mucilage  ;  the  finest  samples,  however,  so  closely 
resemble  in  their  physical  properties  and  the  mucilage 
which  they  yield.  Die  Kordofan  gums,  that  some 
authorities  believe  that  they  are  true  gum  arabic 
which  hns  been  deflected  southward  by  the  closure 
of  the   Soudan,   opened   again. 

Australian  gum.  or  Wattle  gum,  is  the  product  of 
.1.  pyenantha,  Benth.  ;  .1.  decurrens,  Willd.  ;  A.  homa- 
Inphylla,  A.  Cunn,  !ind  probably  other  species  of 
Acacia.  It  Is  said  that  gums  obtained  near  the  coast 
and  those  procured  in  the  interior  do  not  contain 
metarabin.  It  occurs  in  hard  pieces,  elongated  or 
globular;  rough,  varying  in  color  from  dark  amber  to 
pale  yellow;  entirely  soluble  In  water,  and  yielding 
a  very  adhesive  mucilage,  which,  when  dry,  "is  said 
not  to  crack.  It  sometimes  contains  tannin,  and  ap- 
pears not  to  be  suitable  for  pharmaceutical  purposes. 
The  wood  of  A.  homalophylla  is  known  as  violet 
wood,  on  account  of  Its  pleasant  odor.  (Am. 
Drug..    1884.) 

Under  the  names  of  Brazilian  gum,  Para  gum,  and 
gum  tmgico,  large  quantities  of  a  gum  occurring  In 
large  dark-amber  or  dark-brown  glossy  drops,  soluble 
In  water,  are  yearly  thrown  into  commerce.  It  is 
said  to  be  the  product  of  Acacui  angico.  Its  mucilage 
is  very  adhesive,  but  usually  too  dark  In  color  for 
pharmaceutical  purposes.  It  must  be  distinguished 
from  the  gum  resin  often  known  as  Brazilian  gum, 
which  is  sad  to  be  obtained  from  Ilymenwa  courbaril, 
and    Is   used    In    making   varnishes. 

Chagual  or  Maguey  gum  of  Chill  occurs  in  hollow 
cylindrical  pieces  from  0.2  to  1.5  Cm.  in  thickness, 
occasionally  having  the  form  of  stalactites  or  Irreg- 
ular tubers,  but  In  nearly  all  cases  showing  the 
impression  of  the  epidermis  to  which  they  have  been 
attached.  On  iheir  inner  surface  they  are  longi- 
tudinally streaked,  while  their  outer  surface  is 
usually  numerously  fissured,  the  Assures  penetrating 
deeply  toward  the  Interior.  In  the  absence  of  these, 
the  pieces  are  of  glassy  brightness,  transparent,  and 
of  very  dense  structure  Internally.  The  color  varies 
from  colorless,  through  yellowish  and  brownish  to 
a  tolerably  deep  brown.  Isolated  pieces  being  almost 
black.  Maceration  in  water  is  said  to  reduce  the 
dark  pieces  to  a  granular  mass,  while  the  transparent 
pieces  dissolve  almost  entirely  ;*  the  whole  of  the 
commercial  sample  yielding  about  five  or  six  per 
cent,  to  cold  water.  The  amount  dissolved  is  greatly 
increased  by  the  use  of  boiling  water.  According 
to  the  experiments  made  by  Guehm,  the  commercial 
drug  is  scarcely  fitted  for  technical  use  as  a  gum, 
but  the  clear  pieces  when  made  Into  a  concentrated 
mucilage  by  prolonged  heating  answer  the  purposes 
of  the  calco  printer  well.  Puya  chilcnsis,  P.  lanu- 
ginosa, and  P.  lanata  are  commonly  said  to  be  the 
sources  of  the  gum,  though  the  researches  of  Hart- 
wlch  make  this  uncertain.  The  exudation  is  as- 
serted to  be  the  result  of  the  bite  of  a  caterpillar, 
Kastina  elegans.  (Zeit.  Ocst.  Apoth.  Yer.,  Aug.  1, 
1896.) 

Thos.  Maben  gives  the  following  method  of  test- 
ing mucilage  obtained  from  various  gums  sold  for 
gum  arabic  as  the  best  that  he  has  been  able  to 
devise  after  much  experimentation.  Two  or  three 
drops  of  the  mucilage  prepared  from  the  gum  are 
placed  on  a  glass  or  porcelain  slab,  and  one  or  two 
drops  of  the  following  reagents  added :  these  are 
then  stirred  together  with  a  glass  rod  and  the 
results  compared.  In  the  case  of  borax,  acacia 
mucilage  at  once  agglutinates  or  hardens  Into  a 
gummy  mass,  similarly  w'th  basic  lead  acetate  and 
ferric 'chloride,  while  it  gelatinizes  or  forms  a  softer 
mass  with  potassium  silicate.  Similar  reactions  are 
piven  bv  the  Senegal  gums,  the  Indian  Amrad  gums, 
white   Barbary,   white   and    brown  Cape,   and  Geddah 
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German  East  Africa.  It  is  the  product  of  va- 
rious species  of  the  genus  Acacia.  According  to 
C.  Mannich,  gum  yielded  by  A.  Verek  and  A. 
Kirkii  contains  no  bassorin,  while  that  which  is 
derived  from  A.  Seyal,  A.  arabica,  and  A. 
stenocarpa  contains  more  or  less  of  the  bas- 
sorin. The  gum  from  A.  usambarensis  occurs 
in  brown  masses  of  agglomerated  tearsL  and 
contains  so  much  bassorin  that  it  forms  a  gela- 
tinous mucilage. 

General  Properties. — Gum  arabic  is  "in 
roundish  tears  of  various  sizes,  or  broken  into 
angular  fragments;  whitish  or  yellowish-white, 
translucent ;  very  brittle,  with  a  glass-like,  some- 
times iridescent  fracture;  nearly  inodorous; 
taste  insipid,  mucilaginous ;  insoluble  in  alcohol ; 
slowly  and  completely  soluble  in  water,  forming 
an  odorless,  mucilaginous  liquid,  which  shows 
an  acid  reaction  with  blue  litmus  paper,  yields 
a  gelatinous  precipitate  with  basic  lead  acetate 
T.S.,  ferric  chloride  T.S.,  and  comcentrated 
solution  of  sodium  borate.  It  is  not  colored 
blue  (absence  of  starch)  or  red  (absence  of 
dextrin)  by  iodine  T.S.,  nor  does  it  yield  a 
brownish-black  precipitate  with  ferric  chloride 
T.S.,  or  reduce  alkaline  cupric  tartrate  V.S. 
The  powder  contains  few,  or  no  starch  grains 
or  fragments  of  vegetable  tissues,  and  yields 
not  more  than  4  percent,  of  ash."  U.  S. 
"  When  dissolved  in  an  equal  weight  of  water, 
the  solution  should  neither  form  a  glairy  mu- 
cilage nor,  after  admixture  with  more  water, 
should  it  yield  a  gummy  deposit  on  standing. 
The  aqueous  solution  forms  with  solution  of 
lead  subacetate  an  opaque,  and  with  solution 
of  borax  a  more  or  less  translucent,  white 
jelly;  it  gives  no  precipitate  with  solution  of 
lead  acetate;  is  not  colored  blue  or  brown  by 
a  small  quantity  of  solution  of  iodine  (absence 
of  starch  or  of  ordinary  '  dextrin '  of  com- 
merce) nor  bluish-black  by  test-solution  of 
ferric  chloride  (absence  of  tannic  acid) ;  and 
does  not  give  a  red  precipitate  when  boiled 
with  solution  of  potassio-cupric  tartrate  (ab- 
sence of  certain  sugars).  Gum  Acacia  should 
not  yield  more  than  4  per  cent,  of  ash."  Br. 
The  commercial  gum  arabic  contains  17  per 
cent,  of  water  and  3  per  cent,  of  ash,  consisting 
almost  entirely  of  calcium,  potassium  and  mag- 
nesium   carbonates. 

The  gum  dissolves  at  ordinary  temperature 
slowly,  in  an  equal  weight  of  water,  forming 
a  thick  glutinous  liquid  of  distinctly  acid 
reaction.     It  is  insoluble  in  alcohol,  ether,  and 

gums.  Barbary  brown  and  Amrad  give  a  jelly  only 
with  borax,  otherwise  they  react  as  acacia.  Aus- 
tralian gum  agglutinates  with  borax,  but  only  gela- 
tinizes with  basic  lead  acetate,  and  has  no  reaction 
with  ferric  chloride  and  potassium  silicate.  Brazilian 
gum  has  no  reaction  with  potassium  silicate,  but 
gelatinizes  with  borax  and  ferric  chloride  and  slightly 
with  basic  lead  acetate.  Ghatti  gum  gelatinizes  with 
all  four  reagents,  but  in  a  slight  degree  only  with 
potassium  silicate.  Oomra  gum  reacts  similarly  to 
acacia,  except  that  it  is  entirely  unaffected  by  basic 
lead  acetate,  and  forms  a  softer  jelly  with  ferric 
chloride.  There  are,  of  course,  shades  of  difference 
in  the  various  reactions  which  cannot  be  indicated 
by  these  terms,  but,  generally  speaking,  a  fair  idea 
is  given  of  the  nature  of  the  gum.  (P.  J.,  March  1, 
1890.  717  to  721.) 


the  oils.  100  parts  of  diluted  alcohol  containing 
22  per  cent,  of  alcohol  by  volume  dissolve 
57  parts  of  gum,  diluted  alcohol  containing 
40  per  cent,  alcohol  takes  up  10  parts,  and 
50  per  cent,  alcohol  only  4  parts  (Fliickiger). 
On  adding  hydrochloric  acid  to  the  aqueous 
solution  and  precipitating  with  alcohol,  a  color- 
less amorphous  substance  is  obtained.  This  is 
arabic  acid.  On  hydrolysis,  it  yields  galactose, 
arabinose,  and  a  pentabiose  named  arabinon. 
The  arabin  (or  arabic  acid)  may  also  be  pre- 
pared by  placing  a  solution  of  gum,  acidu- 
lated with  hydrochloric  acid,  on  a  dialyzer, 
when  calcium  chloride  will  diffuse  out,  leaving 
behind  solution  of  arabin. 

Arabic  acid  dried  at  100°  C.  (212°  F.)  has 
the  composition  2C5H10O5  -f-  H2O ;  the  water 
separates  when  it  unites  with  bases.  It  has  a 
decided  tendency  to  form  acid  salts.  Con- 
centrated nitric  acid  forms  with  it  nitro-com- 
pounds;  diluted  nitric  acid,  on  the  other  hand, 
gives  rise  to  mucic  and  saccharic  acids,  to- 
gether with  oxalic  and  a  little  tartaric  acid. 
Diluted  sulphuric  acid  on  prolonged  boiling 
gives  rise  to  arabinose,  or  arabin  sugar  (pecti- 
nose,  or  pectin  sugar),  C5H10O5,  which  reduces 
alkaline  copper  solution  and  turns  the  plane 
of  polarization  121°  to  the  right.  Kiliani 
(Ber.  d.  Chem.  Ges.,  1887,  339)  first  estab- 
lished the  formula  as  given  above,  and  it  is 
now  recognized  as  belonging  to  the  class  of 
pentoses.  They  are  not  fermentable,  and  on 
prolonged  boiling  with  diluted  hydrochloric 
acid,  lose  the  elements  of  water  and  yield  fur- 
fur ol,  C5H4O2.  Neutral  lead  acetate  does  not 
precipitate  an  aqueous  solution  of  gum  arabic, 
but  the  basic  acetate  forms,  even  in  a  very 
diluted  solution,   a  precipitate. 

Prolonged  heating  of  the  dry  gum  causes  it 
to  change  readily  into  metarabic  (metagummic) 
acid,  which  is  identical  with  the  cerasin  found 
in  the  beet  and  in  cherry  gum.  Sulphuric  acid 
will  also  change  arabic  into  metarabic  acid. 
25  Gm.  pure  gum  arabic  are  covered  with 
50  Cc.  strong  alcohol,  10  Cc.  water,  and  5  Cc. 
sulphuric  acid,  and  allowed  to  stand  24  hours. 
On  pouring  off  the  fluid,  and  washing  the 
residue  with  alcohol  and  with  water,  metarabic 
acid  remains  behind  as  a  voluminous  mass, 
which  dries  to  a  white,  tasteless,  and  odorless 
powder  of  acid  reaction.  (Graeger,  Jahres- 
bericht  der  Chem.,  1872,  781.)  The  meta- 
pectic  acid  which  is  prepared  by  Scheibler  from 
the  sugar  beet  is  identical  with  metarabic 
acid. 

The  principle  separated  by  cold  water  from 
the  soluble  arabin  proves  to  be  the  same  as 
metarabic  (metagummic)  acid  prepared  direct 
from  the  pure  gum  arabic  by  heating,  or  by 
the  action  of  sulphuric  acid.  It  is  also  identical 
with  gum  extracted  from  the  sugar  beet  by 
Scheibler.  In  the  normal  and  sound  beet  this 
gum  is  insoluble  in  water,  and  merely  swells  up 
like  metarabic  acid,  while  in  altered  beets  there 
is  found  a  portion  (arabin)  soluble  in  water. 
(Scheibler,  Ber.  d.  Chem.  Ges.,  1873,  p.  612.) 
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The  similarity  of  the  reactions  and  composi- 
tion of  arabinose  and  galactose  (from  sugar  of 
milk  by  inversion)  led  Kiliani  to  assert  the 
identity  of  these  two  varieties  of  sugar,  but 
later  studies  by  himself,  Claesson,  and  Scheibler 
have  shown  that  they  are  distinct.  Thus,  galac- 
tose is  fermentable,  while  arabinose  is  not; 
galactose  yields  mucic  acid  when  oxidized  with 
nitric  acid,  and  dulcite  when  reduced  with 
sodium  amalgam,  while  arabinose  does  not  yield 
either;  the  fusing  point  of  the  crystallized 
galactose  is  given  at  142°  to  144°  C,  while  that 
of  arabinose  is  160°  C. ;  galactose  yields  with 
phenylhydrazin  a  light  yellow  compound,  fusing 
at  170°  to  171°  C,  while  arabinose  forms  a 
brownish-yellow  compound,  fusing  at  157°  to 
158°  C.  (Scheibler,  Ber.  d.  Chem.  Ges.,  17, 
1731.)  Arabinose  is  said  to  be  obtainable  only 
from  those  varieties  of  gum  arabic  that  yield  no 
mucic  acid  when  treated  with  nitric  acid. 
(Claesson,  Ber.  d.  Chem.  Ges.,  14,  1271.) 

Gum  arabic  undergoes  no  change  by  age, 
when  kept  in  a  dry  place.  Its  concentrated 
aqueous  solution  remains  for  a  considerable 
time  unaltered,  but  ultimately  becomes  sour, 
from  the  production  of  acetic  acid.  The  dis- 
position to  sour  is  increased  by  employing  hot 
water  in  making  the  solution.  The  tendency 
of  a  weak  solution  to  become  mouldy  is  said 
to  be  obviated  by  adding  a  few  drops  of  sul- 
phuric acid,  and  decanting  from  the  calcium 
sulphate  deposited.  (A.  J.  P.,  1872,  353.) 
Solution  of  gum  arabic  does  not  ferment  upon 
the  addition  of  yeast,  saliva,  or  gastric  juice; 
the  addition  of  chalk  and  cheese,  however, 
starts  a  fermentation  which  gives  rise  to  lactic 
acid  and  alcohol,  but  not  to  mannite  or  glycerin. 
The  addition  of  a  solution  of  gum  to  an  acidified 
albumin  solution  causes  a  precipitate,  which 
disappears  on  further  addition  of  gum,  but  the 
Bolution  will  then  curdle  and  become  flocculent 
on  application  of  heat.  Gum  may  be  distin- 
guished  from  dextrin  by  the   following  tests: 

1.  Gum  contains  no  dextroglucose,  which,  how- 
ever, is  present  in  dextrin,  and  may  be  recog- 
nized by  the  copper  test.  (See  Alkaline  Cupric 
Tartrate     Volumetric     Solution,     Part     III.)1 

2.  Gum  contains  a  lime  compound;   hence  its 


1  J.  Henry  Schroeder  examined  twelve  specimens 
of  powdered  acacia,  and  states  that  dextrin  is  not 
frequently  used  as  an  adulterant,  and  that  if  in  using 
the  alkaline  cupric  tartrate  test  the  heat  be  prolonged 
during  twenty  minutes,  a  well-deflned  reduction  was 
produced  even  when  pure  Senegal  gum  was  used. 
This  fact  should  be  remembered  In  testing  gums  by 
the  official  method.  (A.  J.  P.,  1897.  195.)  R.  G. 
Shoult6  (A.  J.  P.,  1900,  267)  supplemented  the  con- 
clusions of  Schroeder  and  proposed  to  use  the  differ- 
ence In  rotatory  power  of  acacia  and  dextrin  as  a 
test.  He  found  a  solution  of  pure  acacia  to  have  a 
la?vorotatory  power  of  -18°,  while  one  of  dextrin 
was  dextrorotatory  varying  to  the  extent  of  from 
+  120°  to  +138°.  See  also  Kebler's  paper  (Am. 
Drug.,  1901,  343.)  The  following  test  is  given  In  the 
Ph.  Post  1894,  563.  Add  3  Cc.  of  a  solution  consist- 
ing of  lo  drops  of  solution  of  ferric  chloride.  15  drops 
of  a  saturated  solution  of  potassium  ferrocyanide,  5 
drops  of  HC1  (1-125).  and  60  Cc.  of  water  to  a  20 
per  cent,  solution  of  the  gum.  If  the  gum  arabic  Is 
pure,  it  will  remain  a  clear  yellow  for  from  eight  to 
ten  hours.  If  there  Is  dextrin  present,  the  color 
changes  to  a  blue. 


solution  is  rendered  milky  by  oxalic  acid,  while 
a  solution  of  dextrin  remains  almost  clear. 
3.  Gum  gives  a  slimy,  yellow  deposit  when  its 
solution  is  mixed  with  a  neutral  ferric  salt. 

The  properties  above  enumerated  belong  to 
gum  arabic  generally.  There  are,  however, 
varieties  with  differences  which  deserve  noti«e. 
1.  Gum  that  is  transparent  and  readily  soluble. 
This  constitutes  by  far  the  greater  portion  of 
the  commercial  varieties  distinguished  by  the 
names  of  Turkey  and  Senegal  gum.  It  is 
characterized  by  its  transparency,  ready  solu- 
bility, and  the  comparatively  slight  degree  of 
thickness  and  viscidity  of  its  solution.  Under 
this  head  may  be  included  the  gomme  blanche 
fendillee  of  Guibourt.  It  is  distinguished  by 
the  whiteness  and  deficient  transparency  of  the 
pieces,  attributable  to  the  minute  cracks  or 
fissures  with  which  they  abound,  and  which 
render  them  very  brittle  and  easily  pulverizable. 
This  peculiar  structure  is  generally  ascribed  to 
the  influence  of  solar  heat  and  light,  but  is  con- 
jectured by  Hayne  to  arise  from  the  exudation 
of  the  juice  in  the  frothy  state  noticed  by 
Ehrcnberg.  Though  the  unbroken  pieces  are 
somewhat  opaque,  each  minute  fragment  is  per- 
fectly transparent  and  homogeneous.  This 
variet}',  m  consequence  of  its  prompt  and  entire 
solubility,  is  usually  preferred  for  medicinal  use, 
and  for  most  purposes  in  pharmacy.  2.  Gum 
transparent  and  less  soluble.  Guibourt  has 
proposed  for  portions  of  this  ^uin  the  name  of 
gomme  pelliculec,  from  the  circumstance  that 
the  masses  are  always  apparently  covered,  on 
some  part  of  their  surface,  by  a  yellowish 
opaque  pellicle.  Other  portions  of  it  have  a 
mannnillary  appearance  on  the  surface.  It  is 
•  i  ansparent  than  the  former  variety,  is  less 
freely  and  completely  dissolved  by  water,  and 
forms  a  more  viscid  solution.  It  dissolves  with 
difficulty  in  the  mouth,  and  adheres  tenaciously 
to  the  teeth.  It  is  found  in  all  the  commercial 
varieties  of  gum,  but  least  in  that  from  Egypt. 
Its  peculiarities  have  been  ascribed  to  variable 
proportions  of  bassorin  or  cerasin  associated 
with  the  soluble  arabin.  Between  these  two 
varieties  there  are  insensible  gradations,  so 
that  it  is  not  always  very  easy  to  classify 
specimens. 

E.  Bourquelot  (J.  P.  C,  1904  [0],  19,  473, 
474)  states  that  acacia  contains  an  active 
oxidizing  ferment  which  renders  it  unsuitable 
for  use  in  many  pharmaceutical  preparations, 
and  that,  notwithstanding  the  wide  use  of  acacia 
as  an  excipient,  it  is  possible  that  certain  active 
ingredients  may  become  altered  in  its  presence. 
Nor  is  acacia  the  only  gum  which  contains  a 
ferment;  myrrh,  frankincense  and  bdellium 
also  contain  an  oxydase.  Among  the  substances 
stated  as  being  incompatible  with  acacia  are 
pyrogallol,  morphine,  vanillin,  ordinary  phenol, 
cresylol,  ortho-  and  meta-xylol,  thymol,  carvol,  a- 
and  6-naphthol,  pyrocatechol,  guaiacol,  phenols, 
lysol,  cresols,  acetylguaiacol,  veratrol,  creosol, 
eugenol,  acetyleugenol,  methylaniline,  ethylani- 
line,    paratoluidine,     crude     aniline,     xylidine, 
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a-naphthylamine,  pyramidon  apomorphine,  eser- 
ine,  adrenaline,  isobarbaloin,  caffeotannic  acid, 
gallic  acid  and  tannin.  Paraxylenol,  hydro- 
quinone,  resorcinol,  anisol  and  phenetcl  do  not 
appear  to  be  affected.  Nor  is  the  action  con- 
fined to  chemical  substances;  acacia  is  incom- 
patible with  the  opium  and  Calabar  bean  pro- 
ducts, suprarenal  extract,  aloetic  preparations, 
and  all  substances  flavored  with  vanillin ;  tannin- 
containing  extracts  such  as  those  of  rhatany, 
catechu,  and  rhubarb;  fluidextract  of  vibur- 
num prunifolium,  and  kola  preparations.  Ob- 
viously, in  cases  where  mucilage  of  acacia  is 
concerned,  this  oxidizing  action  may  be  elim- 
inated by  heating  the  liquid  to  100°  C,  and  thus 
destroying  the  ferment. 

Specimens  of  gum  arabic  are  sometimes 
found  in  commerce  which  are  soluble  in  water 
with  difficulty.  According  to  Kochlin,  if  ten 
parts  of  such  gum,  fifty  parts  of  water,  and 
three  parts  of  a  12  per  cent,  solution  of  hydro- 
gen peroxide  be  heated  together  for  two  or  three 
hours,  the  gum  is  rendered  easily  soluble.  (Nat. 
Drug.,  1894,  176.)     Related  to  the  acacia  gums 


substance  sometimes  adheres  to  its  surface,  giv- 
ing it  a  bitter  taste,  from  which  it  may  be 
freed  by  washing  in  water.  Various  adultera- 
tions of  gum  arabic  have  been  practised,  and 
substitutes  offered  for  sale  either  honestly  or 
with  false  labels.  The  high  price  of  the  genuine 
gum  of  late  years  has  greatly  stimulated  the  ex- 
ploiting of  these  products.  Starch,  especially 
rice  starch,  which  is  difficult  of  detection  on 
account  of  the  small  size  of  its  granules,  dex- 
trin and  inferior  gums,  are  often  added  to 
powdered  gum  arabic.  These  foreign  sub- 
stances can  usually  be  detected  by  the  micro- 
scope or  by  appropriate  tests  for  starch 
or  dextrin  even  in  powdered  gum.  (See 
page  6.)  It  has  been  proposed  to  change  the 
arabinic  acid  of  the  sugar  beet,  by  the  method 
of  Scheibler,  into  metarabinic  acid,  as  the 
foundation  of  a  true  artificial  gum  arabic,  but 
the  artificial  gums  of  the  market  have  no  such 
close  chemical  relation  with  the  natural  gum; 
many  of  them  are  mixtures  of  various  sub- 
stances, others  are  produced  from  starch  by  the 
action   of  sulphuric   acid  or  by  other  means. 


Origin. 

Source. 

Ash. 

Lime. 

Mucic 
Acid. 

Galactose. 

Furfurol. 

Penta- 
glucose. 

Total 
Glucoses. 

Arabia   .... 

3.60 

1.84 

22.98 

30.66 

13.57 

27.14 

58.3 

Senegal .... 

3.25 

0.90 

19.72 

26.29 

12.97 

25.94 

57.58 

Gezireh .... 

2.75 

0.94 

12.42 

17.89 

19.32 

36.62 

60.66 

Aden 

3.70 

1.33 

18.68 

24.90 

15.26 

30.52 

56.90 

Mogador    .    .    . 

3.50 

0.78 

18.10 

24.13 

13.90 

27.80 

50.31 

N.  Holland  .    . 

0.50 

45.82 

61.09 

10.85 

21.70 

43.75 

Indies    .... 

4.16 

0.97 

14.75 

19.66 

17.98 

35.96 

56.52 

Mimosa  nilotica  .    .    . 

Egypt    .... 

2.80 

1.36 

5.91 

7.88 

21.44 

42.88 

49.13 

Acacia  dealbata   .    .    . 

Van  Diemen    . 

0.65 

39.09 

52.12 

8.89 

17.68 

73.93 

Acacia  angico  .... 

Brazil     .... 

2.89 

1.23 

1.63 

40.35 

S0.70 

74.22 

4.20 
2.15 
2.50 

1.85 
1.07 
1.00 

9.16 
5.19 
6.13 

12.21 
6.92 
8.17 

17.27 
31.03 
23.07 

34.52 
62.06 
46.14 

43.48 

66.47 

56.38 

are  wood  gum,  from  the  wood  of  foliage  trees, 
yielding  xylose  on  hydrolysis :  cherry  gum,  the 
gum  of  cherry  and  almond  trees,  yielding 
o-arabinose  on  hydrolysis;  peach  gum,  from 
the  peach  tree,  yielding  arabinose  and  galactose 
on  hydrolysis;  barley  gum,  obtained  in  the 
nitrogen-free  extractive  material  of  cereals, 
yielding  galactose  and  xylose.  Martina  ex- 
amined twenty-seven  vaiueties  of  gum,  and  the 
composition  of  some  of  the  principal  ones  is 
given  in  the  above  table. 

Impurities  and  Adulterations. — In  parcels  of 
gum  arabic  there  are  sometimes  pieces  of  a 
dark  color,  opaque,  and  incorporated  with 
ligneous,  earthy,  or  other  impurities.  The  in- 
ferior are  often  mixed  with,  or  substituted  for, 
the  better  kinds,  especially  in  powder;  and  por- 
tions of  insoluble  gum,  bdellium,  and  other  con- 
crete juices  of  unknown  origin,  are  found 
among  the  genuine.  Flour  or  starch  is  some- 
times fraudulently  added  to  the  powder,  but  is 
easily  detected  by  the  blue  color  which  it  pro- 
duces with  tincture  of  iodine.  In  consequence 
of  the  impurities  and  difference  in  quality,  gum 
arabic  should  generally  be  garbled.     A  foreign 


Universal  Gum,  a  patented  product  obtained 
from  potato  starch,  has  been  highly  commended 
for  the  permanency  and  adhesiveness  of  its 
mucilage,  but  is  said  not  to  act  well  as  an  emul- 
sifier.  A  substitute  has  also  been  made  from 
Irish  moss.  (See  Chondrus.)  Gelatin  is  some- 
times added  to  acacia  as  an  adulterant;  formal- 
dehyde has  been  recommended  by  Trillet  {Ph. 
Post,  1899,  629)  as  an  agent  for  its  detection. 
(See  also  Proc.  A.  Ph.  A.,  1900,  643.) 

Uses. — Acacia  is  used  in  medicine  chiefly  as 
a  demulcent.  Hence  it  is  advantageously  em- 
ployed in  catarrhal  affections  and  irritation  of 
the  fauces,  by  being  held  in  the  mouth  and 
allowed  to  dissolve  slowly.  It  has  been  used 
as  a  food,  but  has  very  little  if  any  nutritive 
value.  In  pharmacy,  gum  arabic  is  extensively 
used  for  the  suspension  of  insoluble  substances 
in  water,  and  for  the  formation  of  pills  and 
troches.  Two  kinds  of  powdered  gum  arabic 
are  used,  one  a  coarse  powder  called  granulated, 
the  other  finely  dusted.  The  granulated  dis- 
solves more  readily  in  water,  according  to 
Hager,  because  it  has  lost  during  desiccation 
only  two  per  cent,  of  moisture,  while  in  pre- 
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paring  the  "  finely  dusted "  powder  the  high 
heat  necessarily  used  to  thoroughly  dry  it, 
drives  off  ten  per  cent,  of  water.  Its  easy 
solubility  and  absence  of  tendency  to  form 
"  lumps "  cause  the  coarse  powder  to  be  pre- 
ferred for  solutions,  emulsions,  etc. 

Off.  Prep. — Mucilago  Acaciae,  U.  S.,  Br.; 
Svrupus  Acaciae,  U.  8. 

ACETANILIDUM.  U.  S.,  Br. 

ACETANILIDE 

(ic-e-tin-l-ll'dum) 

CftHeXO  =  134.09 

"The  monacetyl  derivative  [C«HeNH(CHs. 
CO)]  of  aniline."  U.  S.  "Acetanilide,  CHa. 
CO.NH.CeHe,  may  be  obtained  by  the  in- 
teraction of  glacial  acetic  acid  and  aniline."  Br. 

Acetylamldobenzene,  Phenylacetamlde ;  Acetanllld, 
Antlfebrin  ;  Acetanilide.  Fr.  Cod.;  Acetanllldum, 
P.  O.;  Acetanilide,  Antifebbrlna,  It.;  Acetanlllda,  Up. 

Acetanilide  was  introduced  into  the  Pharma- 
copoeia of  1890,  and  its  very  extensive  OM 
caused  it  to  be  retained  in  the  I'.  S.  1'.  (8th 
Revision).  The  process  for  its  manufacture  is 
not  patented. 

Preparation. — Acetanilide  is  made,  according 
to  Yvon,  as  follows:  372  grammes  of  pure 
aniline  and  240  grammes  of  glacial  acetic  acid 
are  heated  for  four  hours,  to  the  boiling  point, 
in  a  flask  provided  with  a  reversed  condenser; 
the  excess  of  both  ingredients  is  then  distilled 
off  on  a  sand  hath,  this  being  completed  when 
the  temperature  reaches  200 J  C.  (500°  P.). 
The  cooled,  congealed  residue  is  crude  acetani- 
lide, which  may  be  purified  by  sublimation,  or 
better,  by  repeated  crystallization  from  water. 
The  yield  is  about  400  Um.  It  may  also  be 
prepared  by  acting  on  aniline  with  acetyl  chlo- 
ride (Gerhardt),  or  by  heating  aniline  with 
acetamide  (Kolbe).  The  sublimed  salt  is 
whiter  and  lighter  than  that  obtained  by  crys- 
tallization from  water,  which  has  the  appear- 
ance of  boric  acid.  For  Walters'  method  of 
preparing  acetanilide,  on  a  small  scale,  see 
Bull.  Pharm.,  1899,  53. 

Properties. — Acetanilide  is  described  by  the 
U.  S.  Pharmacopoeia  as  in  "colorless,  shining, 
micaceous,  crystalline  laminas,  or  a  crystalline 
powder;  odorless,  having  a  slightly  burning 
taste,  and  permanent  in  the  air.  Soluble  in 
179  parts  of  water  and  in  2.5  parts  of  alcohol 
at  25°  C.  (77°  F.) ;  in  18  parts  of  boiling  water, 
and  in  0.4  part  of  boiling  alcohol;  also  sol- 
uble in  12  parts  of  ether  and  5  parts  of  chloro- 
form at  25°  C.  (77°  F.).  When  heated  to 
113°  C.  (235.4°  F.)  Acetanilide  melts,  and  at 
295°  C.  (563°  F.)  it  boils  without  decom- 
position. Upon  ignition  it  is  consumed  with- 
out leaving  a  weighable  residue.  Solutions  of 
Acetanilide  in  simple  solvents  are  neutral  to 
test-paper.  If  0.5  Gm.  of  Acetanilide  be 
agitated  with  5  Cc.  of  colorless  sulphuric  acid 
in  a  clean  test-tube,  it  dissolves  without  impart- 
ing color  to  the   liquid.     On  heating  0.1   Gm. 


of  Acetanilide  with  5  Cc.  of  concentrated  solu- 
tion of  potassium  hydroxide  (1  in  4),  the  char- 
acteristic odor  of  aniline  becomes  noticeable. 
On  now  adding  1  Cc.  of  chloroform,  and  again 
heating,  the  disagreeable  odor  of  phenyl  isocy- 
anide  (a  poisonous  product)  is  evolved  (dis- 
tinction from  methylacctanilide  or  antinyrine) . 
On  boiling  0.1  Gm.  of  Acetanilide  for  several 
minutes  with  2  Cc.  of  hydrochloric  acid,  a 
clear  solution  results,  which,  when  mixed  with 
3  Cc.  of  an  aqueous  solution  of  phenol  (1  in 
20),  and  afterwards  with  5  Cc.  of  a  filtered, 
saturated  solution  of  chlorinated  lime,  acquires 
a  brownish-red  color,  becoming  deep  blue  upon 
supersaturation  with  ammonia  water.  On  heat- 
ing 0.1  Gm.  of  Acetanilide  with  10  Cc.  of  water, 
filtering  the  solution  when  cold,  and  adding 
bromine  T.S.,  drop  by  drop,  to  the  filtrate,  a 
whitish  precipitate  of  parabromacetanilide  is 
formed  (distinction  from  antipyrine  or  acet- 
phenetidin) .  A  cold  saturated,  aqueous  solu- 
tion of  Acetanilide  added  to  ferric  chloride 
T.S.  should  not  affect  the  color  of  the  latter 
(absence  of  aniline  .salts  and  various  allied  sub- 
stances)." U.  S.  "Melting  point,  when  drv, 
2:<ii..V  F.  (113.5*  C).  It  is  soluble  in  200 
parte  of  cold  or  18  parte  of  boiling  water,  and 
in  4  parts  of  ai<<>lud  (DO  per  cent.),  freely 
Soluble  in  ether,  betUOl,  and  chloroform.  On 
boiling  witli  test -solution  of  ferric  chloride  a 
reddish-brown  color  is  produced,  and  this  is 
almost  entirely  discharged  by  hydrochloric 
If  Acetanilide  be  heated  with  solution  of 
potassium  hydroxide  until  the  odor  of  aniline 
is  given  off,  and  the  liquid  he  then  warmed  with 
a  lew  (Imps  of  chloroform',  the  unpleasant  and 
penetrating  odor  of  phenyl-isonitrile  (isocy- 
anide)  is  developed;  and  an  aqueous  solution 
mixed  with  solution  of  bromine  gives  a  yellow- 
ish-white precipitate  (distinct ions  from  phen- 
acetini.  Heated  with  free  access  of  air  it 
burns,  leaving  no  residue.  With  sulphuric  acid 
or  with  cold  nitric  acid  it  forms  a  colorless 
solution.  A  cold  saturated  aqueous  solution 
does  not  affect  solution  of  litmus  (absence  of 
free  acid),  and  is  not  affected  by  test-solution 
of  ferric  chloride  (absence  of  acetone,  phena- 
zone,  and  salts  of  aniline)."     Br. 

Ritsert  (Ph.  Ztg.,  1890,  306)  believes  that 
the  difference  in  melting  point  of  acetanilide 
given  by  various  writers  is  due  to  the  almost 
constant  presence  of  toluidine  in  aniline,  and 
the  production  of  acettoluids  which  have  the 
following  melting  points:  ortho,  107°  C;  meta, 
65.5°  C. ;  and  para,  147°  C.  A  very  important 
reaction,  by  which  the  presence  of  acettoluid 
may  be  detected  in  acetanilide,  is  in  the  use  of 
a  boiling  solution  of  potassium  permanganate. 
If  the  acetanilide  be  pure,  it  is  not  altered,  and 
does  not  reduce  the  permanganate,  but  acetto- 
luid, if  it  be  present,  is  oxidized  to  acetamido- 
benzoic  acid  with  reduction  of  the  permanga- 
nate. Of  a  number  of  samples  of  acetanilide 
examined,  in  only  one  was  the  reduction  slight, 
while  all  the  others  showed  a  decided  re- 
duction. 
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Uses. — The  effects  of  acetanilide  upon  man 
are  very  similar  to  those  produced  by  anti- 
pyrine, — namely,  after  small  doses,  quietness; 
after  very  large  doses,  maiaise,  a  little  headache, 
singing  in  the  ears,  weakness,  and  a  peculiar 
cyanosis,  with  some  tendency  to  somnolence, 
mydriasis,  and,  if  there  has  been  fever,  marked 
fall  of  temperature  usually  accompanied  by, 
but  not  dependent  upon,  a  profuse  sweat. 
After  enormous  doses  complete  coma  and  col- 
lapse have  been  noted.  It  has  in  rare  instances 
caused  collapse  and  cardiac  failure,  and  a  pecul- 
iar measles-like  eruption  is  not  very  uncommon. 
Large  toxic  doses  have  caused  in  animals  and  in 
man  anaesthesia,  loss  of  reflex  activity,  tremors, 
irregular  failing  respiration,  convulsions,  coma, 
and  general  paralysis.  The  cyanosis  is  due  to 
the  formation  of  metheemoglobin  in  the  blood. 
In  the  animal  system  acetanilide  appears  to 
break  up  into  acetic  acid  and  aniline,  the 
aniline  in  turn  undergoing  oxidation  into 
paramidophenol,  which  unites  with  sulphuric 
acid  to  be  eliminated  as  paramidophenol  sul- 
phate. 

Death  has,  in  a  number  of  cases,  been  pro- 
duced by  acetanilide  when  used  for  medicinal 
purposes.  Five  grains  (0.32  Gm.)  are 
alleged  to  have  caused  fatal  heart  failure  (Ind. 
Med.  Jour.,  Sept.  1890) ;  but  there  have  been 
instances  of  recovery  after  the  dose  of  an 
ounce  (31  Gm.).  Sixty  grains  (3.9  Gm.) 
have  frequently  been  followed  by  serious  col- 
lapse and  in  some  cases  by  death.  It  is  also 
necessary  to  exercise  some  care  in  the  ex- 
ternal use  of  the  drug,  for  various  cases  of 
severe  poisoning  have  been  reported  as  caused 
by  such  use. 

There  is  a  wide  spread  but  perhaps  not  well- 
grounded  belief  in  the  profession  that  accidents 
are  more  rare  after  acetanilide  than  after  anti- 
pyrine,  but  the  medicinal  application  of  ace- 
tanilide seems  to  be  identical  with  that  of  anti- 
pyrine,  save  only  as  it  is  modified  by  the  insolu- 
bility of  acetanilide.  It  is  also  somewhat  more 
powerful  than  antipyrine,  its  full  dose  being 
ten  grains  (0.65  Gm.),  repeated  if  necessary; 
preferably  administered  in  capsules  or  wafers. 
For  details  of  medicinal  use,  see  Antipyrina. 
Acetanilide  is  germicidal,  and  seems  to  be 
especially  active  in  inhibiting  the  growth  of 
pathogenetic  organisms.  It  is  also  analgesic, 
and  affords  a  very  useful  dressing  for  wounds 
and  ulcers.  The  drug  itself  may  be  used  in  the 
form  of  a  fine  powder,  or  an  ointment  may  be 
employed  in  the  strength  of  from  10  to  50  per 
cent.  In  certain  mucous  inflammations,  as 
vaginitis  and  urethritis,  a  local  application  (20 
to  40  grains  to  the  fluidounce)  has  been  found 
very  effective.  Acetanilide  may  be  given  in 
the  form  of  powder,  suspended  in  mucilage  of 
acacia  and  syrup,  or  in  the  form  of  tablets  or 
capsules. 

Dose,  from  five  to  eight  grains  (0.32  to  0.5 
Gm.). 

Off.  Prep. — Pulvis  Acetanilidi  Corupositus, 
U.  S. 


ACETONUM.  U.  S. 

ACETONE 

(ac-e-to'num) 

"  A  liquid  containing  not  less  than  99  per- 
cent., by  weight,  of  absolute  Acetone  [Dimethyl- 
ketone,  CH3.C0.CHa  =  57.61].  It  should 
be  kept  in  well-closed  vessels  in  a  cool  place, 
remote  from  lights  or  fire."   U.  S. 

Pyroacetic  Spirit,  Dimethyl  Ketone ;  Acetone, 
Ether  (Esprit)  pyroacetique,  Fr. ;  Aceton,  Essiggeist, 
Mesitalkohol,  G.;  Acetone,  Chetone,  Metilacetone.  It. 

Preparation. — Acetone  is  found  in  small 
amount  in  normal  urine,  in  blood,  etc.,  and  in 
larger  amount  in  certain  pathological  condi- 
tions. Acetone  is  produced  by  the  dry  dis- 
tillation of  sugar,  gum,  cellulose,  etc.,  and 
therefore  is  always  contained  in  crude  wood 
naphtha. 

E.  R.  Squibb  has  also  prepared  it  on  a  large 
scale  by  passing  acetic  acid  vapor  through  a 
rotating  iron  cylinder  heated  to  from  500°  to 
600°  C.  and  containing  pumice  stone  with  pre- 
cipitated barium  carbonate.  (J.  Am.  C.  S., 
1895,  197.)  Prepared  commercially  by  the  dry 
distillation  of  calcium  acetate,  it  boils  at  56° 
C,  and  has  a  peculiar  ethereal  odor  and  sharp, 
burning  taste. 

Properties. — The  official  description  is  as 
follows :  "  A  transparent,  colorless,  mobile 
and  volatile  liquid  of  a  characteristic  ethereal 
odor  and  a  pungent,  sweetish  taste.  Specific 
gravity:  0.790  at  25°  C.  (77°  F.).  Miscible 
with  water  in  all  proportions,  without  cloudi- 
ness, also  miscible  with  alcohol,  ether,  chloro- 
form, and  volatile  oils.  It  volatilizes  at  low 
temperatures  and  boils  at  56.5°  C.  (133.7°  F.). 
It  is  inflammable  and  burns  with  a  luminous 
non-sooty  flame.  It  should  not  affect  the  color 
of  blue  or  red  litmus  paper  previously  moist- 
ened with  water.  If  50  Cc.  of  Acetone  be 
evaporated  in  a  clean  glass  vessel  no  weighable 
residue  should  remain.  If  20  Cc.  of  Acetone 
contained  in  a  clean  glass-stoppered  vial  be 
mixed  with  0.1  Cc.  of  tenth-normal  potassium 
permanganate  V.S.,  the  pink  tint  produced  by 
the  admixture  should  not  wholly  disappear  in 
less  than  15  minutes  (limit  of  empyreumatic 
substances)."    U.  S. 

Distilled  with  water  and  chlorinated  lime,  it 
yields  nearly  200  per  cent,  of  its  weight  in 
chloroform,  and  is  hence  largely  used  in  the 
manufacture  of  this  substance,  both  in  this 
country  and  in  Germany.  In  the  presence  of  an 
alkali,  iodine  converts  it  into  iodoform,  so  that 
a  trace  of  acetone  in  methyl  alcohol  can  be  de- 
tected by  iodoform  formation  (Kraemer's  test). 

Schlagdenhauffen  asserts  that  commercial 
acetone  contains  an  alkaloidal  substance.  (P.  J., 
1884,  163.)  For  a  method  of  detecting  acetone 
in  urine,  see  A.  J.  P.,  1889,  175.  See  also  Proc. 
A.  Ph.  A.,  1894,  281;  1897,  690;  Ephem.,  1895, 
1653;  Chem.  News,  1899,  252,  262. 

Acetone  oil,  largely  a  mixture  of  higher  ke- 
tones, obtained  as  a  by-product  in  the  manufao- 
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ture  of  acetone  and  suggested  by  Lang  as  an 
addition  to  alcohol  and  spirits  to  denaturize 
them,  cannot  be  used  on  a  large  scale  as 
pointed  out  by  Klar,  as  the  commercial  supply 
would  probably  be  insufficient.  (Chem.  News, 
1899,  205.) 

Uses. — Acetone  is  rarely  used  in  medicine,  but 
has  been  introduced  into  the  U.  S.  Pharmaco- 
poeia (8th  Rev.)  mainly  as  a  menstruum  in 
making  oleoresins  (see  Oleoresina).  It  is  used 
largely  as  a  solvent  for  fats,  resins,  and  cam- 
phors. 

ACETPHENETIDINUM.  U.  S.  (Br.) 

ACETPHENETIDIN 

( ac-et-phen-€t-  J  -di'num ) 

CioHi3NOa=  177.79 

"A  phenol  derivative  [Acetparaphenetidin, 
CeH4(0C2H6).NH.CHs.C0  1:4],  the  product 
of  the  acetylization  of  para-amidophenetol." 
U.  S.  "  Para-acet-phenetidin,  CaHBO.CeH4.NlI 
COCHa,  or  Phenacetin,is  produced  by  the  inter- 
action of  glacial  acetic  acid  and  para-phene- 
tidin,  a  body  obtained  from  para-nitrophenol." 
Br. 

Phenacctinum,     Br.,     P.     Q. ;     Para-acetphenetldln, 

Para-etiioxya<  etanllide  ;  Phenacetin  ;  Acet-PhenOtidine, 
l'r.  Cod.  ;  I'hlnaretlnp,  Para-ftegtopheD6tidine,  Amide 
Acetlque  de  l'amldo-phlnl'lol.  Ft.;  Fenacetlna,  It.,  8p. 

The  chemical  relationship  of  this  body  to 
phenol  is  seen  by  an  examination  of  its  formula 
and  the  formulas  of  the  intermediate  com- 
pounds obtained  as  stages  in  its  preparation. 

Phenol,  CeHe.OH,  is  converted  into  nitro- 
phenol,  CeH4(N02)OH.  Only  the  paranitro- 
phenol  is  available,  and  this  is  separated  by 
distilling  off  the  ortho-nitrophenol  by  steam 
distillation.  The  residual  par anitro phenol,  in 
the  form  of  the  sodium  compound,  is  treated 
with  ethyl  bromide,  when  ethyl  paranitro- 
phenol  or  paranitrophenetol,  CoH4(NOa)OCa 
He,  is  produced.  This  is  now  reduced  by  the 
action  of  hydrochloric  acid  and  iron  turnings 
to  paraphenetidin,  CeH4(NHa)0CaH6.  Glacial 
acetic  acid  then  serves  to  introduce  the  acetyl 
group,  and  para-acetamidophenetol  (phenace- 
tin), CeH4(NHCaH30)0CaH6,  is  obtained. 

Properties. — Acetphenetidin  occurs  in"  white, 
glistening,  crystalline  scales  or  fine  crystalline 
powder,  odorless  and  tasteless.  It  is  soluble  in 
925  parts  of  water,  12  parts  of  alcohol,  63 
parts  of  ether,  and  20  parts  of  chloroform,  at 
25°  C.  (77°  F.);  in  70  parts  of  boiling  water 
and  in  2  parts  of  boiling  alcohol.  Heated  to 
between  134°  and  135°  C.  (273.2°  and  275°  F.) 
it  melts,  and  at  a  higher  temperature  burns 
without  leaving  a  weighable  residue.  It  dis- 
solves without  color  in  sulphuric  acid,  but  if 
shaken  with  nitric  acid  it  is  colored  yellow, 
which  color  persists  when  heated.  If  0.1  Gm. 
of  Acetphenetidin  be  boiled  for  one  minute 
with  1  Cc.  of  concentrated  hydrochloric  acid 
and  the  solution  diluted  with  10  Ce.  of  water, 


cooled  and  filtered,  it  should  yield  on  the  addi- 
tion of  3  drops  of  an  aqueous  solution  of 
chromium  trioxide  (1  in  30)  a  ruby  red  color. 
On  heating  0.1  Gm.  of  Acetphenetidin  with  5 
Cc.  of  a  concentrated  solution  of  potassium 
hydroxide  (1  in  4),  the  odor  of  aniline  should 
not  be  perceptible.  If  0.1  Gm.  of  Acetphene- 
tidin be  boiled  with  10  Cc.  of  water  it  should 
yield  a  solution  which,  when  cooled  and 
filtered,  should  not  become  turbid  upon  the 
addition  of  bromine  T.S.  in  slight  excess 
(absence  of  aeetanilide) .  If  0.1  Gm.  of  Acet- 
phenetidin be  boiled  for  one  minute  with  3  Cc. 
of  solution  of  sodium  hydroxide  (1  in  2),  the 
solution  cooled,  and  then  agitated  with  5  Cc. 
of  a  solution  of  chlorinated  soda,  there  should 
be  produced  a  clear  yellow  liquid,  and  not  a 
purplish-red  or  brownish-red  cloudy  liquid  or 
precipitate  (absence  of  aeetanilide) .  A  mixture 
of  0.3  Gm.  of  Acetphenetidin  with  1  Cc.  of  90 
percent,  alcohol  should  not  acquire  a  red  tint 
when  diluted  with  three  times  its  volume  of 
water  and  boiled  with  one  drop  of  tenth-normal 
iodine  V.S.  (absence  of  paraphenetidin)."  U.  S. 
The  British  Pharmacopoeia  gives  the  following 
tests  for  phenacetin.  "  0.1  gramme  boiled  with 
2  cubic  centimetres  of  hydrochloric  acid  for  half 
a  minute  yields  a  liquid  which,  diluted  with  ten 
times  its  volume  of  water,  cooled,  and  filtered, 
assumes  a  deep-red  coloration  on  the  addition 
of  solution  of  chromic  acid.  Heated  with  free 
■  of  air  it  burns,  leaving  no  residue.  Sul- 
phuric acid  dissolves  it  without  color.  A  cold 
saturated  aqueous  solution  should  not  become 
turbid  on  the  addition  of  solution  of  bromine 
(absence  of  aeetanilide).  A  mixture  of  0.3 
gramme  of  Phenacetin  with  1  cubic  centimetre 
of  alcohol  (90  per  cent.)  should  not  acquire  a 
red  tint  when  diluted  with  three  times  its 
volume  of  water,  and  boiled  with  one  drop  of 
volumetric  solution  of  iodine  (absence  of  para- 
phenetidin)." Br.  The  test  with  chromic  acid 
will  serve  to  distinguish  it  from  aeetanilide  and 
exalgin;  that  with  bromine  water  will  indicate 
the  absence  of  phenol  and  aeetanilide,  both  of 
which  will  show  a  white  turbidity,  owing  to  the 
formation  of  difficultly  soluble  bromine  deriva- 
tives. The  presence  of  unchanged  paraphene- 
tidin may  be  detected  by  melting  2.5  Gm.  of 
hydrated  chloral  in  a  test  tube  and  adding  0.5 
Gm.  of  the  acetphenetidin  to  be  tested.  If  pure, 
it  will  remain  colorless;  if  paraphenetidin  be 
present,  it  will  become  violet  or  reddish  blue  in 
tint.  For  further  information  see  a  paper  in 
Proc.  A.  Ph.  A.,  1903,  180,  on  an  examination 
of  samples  of  commercial  phenacetin  by  G. 
M.  Beringer,  and  Proc.  A.  Ph.  A.,  1903,  365,  for 
a  paper  by  L.  F.  Kebler  on  its  history,  methods 
of   manufacture,   and   chemical   constitution. 

Uses. — Acetphenetidin  was  first  introduced 
as  an  antipyretic  by  Hinsberg  and  Kast,  who 
found  that  in  order  to  produce  toxic  effects  in 
the  lower  animals  enormous  doses  are  required. 
These  cause  vomiting,  staggering,  hurried  res- 
piration, somnolence,  cyanosis,  and  methae- 
moglobinization  of  the  blood.    In  man  no  fatal 
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cases  of  poisoning  have  been  reported,  but 
Hollopeter  saw  twenty-two  and  a  half  grains 
produce  in  a  woman  collapse,  with  cyanosis. 
Acetphenetidin  would  seem  to  be  one  of  the 
safest,  as  it  certainly  is  one  of  the  most  efficient, 
drugs  of  its  class.  It  is  asserted  that  its  antipy- 
retic action  is  more  gradual,  more  prolonged,  and 
less  apt  to  be  attended  with  disagreeable  symp- 
toms than  that  of  antipyrine  and  other  allied 
drugs.  The  experiments  of  Ott  and  of  Cerna 
and  Carter  appear  to  prove  that  the  fall  of 
temperature  produced  by  acetphenetidin  is  due 
to  a  lessened  production  of  animal  heat  caused  by 
a  direct  influence  of  the  drug  upon  the  thermo- 
genetic  centres,  and  is  not  necessarily  accom- 
panied by  any  distinct  alteration  of  the  circu- 
lation. H.  C.  Wood,  Jr.,  (Univ.  Med.  Mag., 
July,  1900)  found  that  when  it  is  given  in- 
travenously it  has  no  effect  on  blood  pressure, 
but  that  in  enormous  doses  it  paralyzes  res- 
piration. It  seems  also  to  be  a  depressant  to 
the  spinal  cord.  As  an  antipyretic  and  as  an 
analgesic,  acetphenetidin  appears  to  cover  in 
its  usefulness  the  same  range  as  does  anti- 
pyrine. In  nervous  headache  the  combination 
of  it  with  caffeine  (twelve  grains  to  three)  is 
often  singularly  advantageous.  By  many,  acet- 
phenetidin is  believed  to  be  less  depressing 
than  is  antipyrine.  Urticaria  has  been  noted 
after  its  use,  but  it  seems  not  to  produce  any 
characteristic  eruption.  According  to  Reuter, 
paraphenetidin,  which  is  liable  to  occur  in 
commercial  phenacetin,  is  a  dangerous  poison, 
especially  acting  upon  the  kidneys. 

Dose,  from  five  to  fifteen  grains  (0.32  to 
lGm.). 

ACETUM  CANTHARIDIS.  Br. 

VINEOAR  OP  CANTHARIDES 
(a-ce'tum  can-thar'i-dls) 

Vinaigre    cantharide.    Fr.;    Canthariden-Essig,    O. 

"  Cantharides,  bruised,  2  ounces  (Imperial) 
or  100  grammes;  Glacial  Acetic  Acid  and  Dis- 
tilled Water,  mixed  in  equal  volumes,  a  suffi- 
cient quantity.  Macerate  the  Cantharides  in 
eighteen  fluid  ounces  (Imp.  meas.)  or  nine 
hundred  cubic  centimetres  of  the  mixture  of 
Glacial  Acetic  Acid  and  Distilled  Water  for 
twenty-four  hours;  transfer  to  a  percolator: 
when  the  liquid  ceases  to  pass,  pour  sufficient 
of  the  menstruum  in  successive  portions  over 
the  contents  of  the  percolator  to  produce  one 
pint  (Imp.  meas.)  or  one  thousand  cubic  centi- 
metres of  the  Vinegar  of  Cantharides.,,     Br. 

This  preparation  was  formerly  official  in  all 
the  Pharmacopoeias  of  the  British  Islands;  but 
it  was  omitted  in  the  first  British  Pharmaco- 
poeia, to  be  resumed  in  the  last  two  revisions. 
The  mode  of  preparation  differs  mainly  in  the 
partial  substitution  of  percolation  for  macera- 
tion and  expression.  Glacial  acetic  acid  is  now 
directed  to  be  mixed  with  an  equal  volume  of 


distilled  water  as  the  menstruum.  This  is  better 
than  the  former  method  of  mixing  two  kinds  of 
acetic  acid  of  different  strengths. 

Procter  found  that,  by  digestion  at  a  tem- 
perature of  100°  C.  (212°  F.),  the  active  prin- 
ciple of  the  flies  is  readily  taken  up  by  official 
acetic  acid,  though  a  portion  of  the  cantharidin 
is  deposited  upon  cooling.  (A.  J.  P.,  xxiv. 
299.)  It  would  seem,  therefore,  that  the  vin- 
egar of  Spanish  flies  would  be  best  prepared 
with  the  aid  of  heat;  and,  to  a  certain  extent, 
this  advantage  is  enjoyed  in  the  present  pro- 
cess. Greenish  and  Wilson  (P.  J.,  1898,  259) 
propose  to  make  this  preparation  directly  from 
the  active  principle,  by  dissolving  1  Gm.  of 
cantharidin  in  200  Cc.  of  glacial  acetic  acid 
and  adding  sufficient  diluted  acetic  acid  to 
make  2000  Cc.1 

Uses. — This  preparation  is  intended  exclu- 
sively for  external  use,  as  a  speedy  epispastic. 
It  is  said,  when  lightly  applied  by  a  brush,  to 
act  as  a  rubefacient;  and,  when  rubbed  freely 
upon  the  skin  for  three  minutes,  to  be  fol- 
lowed in  two  or  three  hours  by  full  vesication. 
The  pain  produced  by  the  application,  though 
more  severe,  is  also  more  transient  than  that 
occasioned  by  the  blistering  cerate. 

ACETUM  IPECACUANH/E.  Br. 

VINEOAR  OF  IPECACUANHA 

(a-ce'tum  ip-e -cac-u-an'ha? ) 

Vinaigre  d'Ipecacuanha,  Fr.;  Brechwurzel-Esslg,  O. 

"Liquid  Extract  of  Ipecacuanha,  1  fl.  ounce 
(Imperial  measure)  or  50  cubic  centimetres; 
Alcohol  (90  per  cent.),  2  fl.  ounces  (Imp. 
meas.)  or  100  cubic  centimetres;  Diluted  Acetic 
Acid,  17  fl.  ounces  (Imp.  meas.)  or  850  cubic 
centimetres.  Mix;  filter,  and  if  necessary  add 
sufficient  Diluted  Acetic  Acid  to  produce  one 
pint  (Imp.  meas.)  or  one  thousand  cubic 
centimetres  of  the  Vinegar  of  Ipecacuanha." 
Br. 

The  process  for  this  vinegar  was  changed 
materially  in  the  last  revision  of  the  British 
Pharmacopoeia,   liquid   extract   of  ipecacuanha 

1  The  Vinegar  of  colchicum  (acetum  colchici)  was 
omitted  in  the  U.  S.  Pharmacopoeia  1870,  although  a 
very  active  preparation.  The  following  is  the  article 
on  it  in  the  14th  edition  of  the  TJ.  S.  Dispensatory. 
"  Take  of  Colchicum  Root,  in  fine  powder,  two  troy 
ounces;  Diluted  Acetic  Acid  a  sufficient  quantity. 
Moisten  the  powder  with  a  fluidounce  of  Diluted 
Acetic  Acid,  allow  it  to  stand  for  half  an  hour,  pack 
it  firmly  in  a  conical  glass  percolator,  and  gradually 
pour  upon  it  Diluted  Acetic  Acid  until  the  filtered 
liquid  measures  two  pints.  Vinegar  of  Colchicum 
may  also  be  prepared  by  macerating  the  Colchicum 
Root,  in  moderately  fine  powder,  with  two  pints  of 
Diluted  Acetic  Acid,  in  a  close  glass  vessel,  for  seven 
days ;  then  expressing  the  liquid,  and  filtering  through 
paper."    U.  S. 

Vinegar  Is  an  excellent  solvent  of  the  active  prin- 
ciple of  colchicum,  and  the  alkaloid  of  the  latter  loses 
none  of  its  efficacy  by  combination  with  the  acetic 
acid  of  the  former.  Of  the  two  formulas  above  given, 
the  first,  directing  percolation,  is  much  preferable  to 
the  second,  permitting  maceration.  If  performed  by 
competent  hands :  and  the  same  remark  will  apply 
to  all  the  medicated  vinegars  in  which  an  alternative 
formula  is  given.  This  preparation  is  effective  in  doses 
of  thirty  drops  to  two  fluidrachms  (1.9  to  7.5  Cc). 
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diluted  with  a  mixture  of  alcohol  and  diluted 
acetic  acid  replacing  the  old  method  of  perco- 
lating the  drug  with  diluted  acetic  acid.  It  will 
be  found,  however,  that  after  the  vinegar  has 
been  made  a  few  months  the  odor  of  acetic 
ether  will  be  developed;  this  is  sometimes 
objectionable.  The  words  in  the  process  "  if 
necessary  "  might  have  been  omitted,  as  slight 
loss  in  filtration  always  occurs.  Diluted  Acetic 
Acid  is  a  good  menstruum  for  ipecacuanha,  and 
this  vinegar  will  doubtless  prove  effective  as  an 
expectorant. 

Dose,  five  to  forty  minims  (0.3  to  2.5  Cc). 

ACETUM  OPII.  U.  S. 

VINEOAR  OF  OPIUM 

(a-ce'tum   O'pl-i) 
Black  Drop  ;  Vinaigre  d'Oplum,  Fr. ;  Oplum-Esslg,  O. 

•"Powdered  Opium,  one  hundred  grammes 
[or  3  ounces  aw,  23]  grains]  ;  Myristica,  in 
No.  30  powder,  thirty  gramme*  [or  1  ounce  av., 
25.5  grains] ;  Sugar,  two  hundred  grammes  [or 
7  ounces  av.,  24  grains]  ;  Diluted  Acetic  Acid,  a 
sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  ft.  «■/..,  6A  fluidrachms]. 
Macerate  the  Opium  and  Myristica  in  Ave  hun- 
dred cubic  centimeters  [>>r  1  pint]  oi  Diluted 
Acetic  Acid  during  seven  day.-,  frequently  stir- 
ring; then  strain  through  muslin  of  close  tex- 
ture, and  express  the  Liquid.  Mix  the  re 
with  two  hundred  cul>i<-  centimeten  [or  7  fluid- 
ounces]  of  Diluted  Acetic  Acid  until  a  uniform 
magma  is  produced,  then  strain  and  express 
again.  Mix  and  filter  the  strained  liquids,  dis- 
solve the  Sugar  in  the  filtrate,  and  pass  enough 
Diluted  Acetic  Acid  through  the  filter  to  make 
the  product  measure  one  thousand  cubic  centi- 
meters [or  33  fi.  os.,  6J  Auidraehms]."   U.  S. 

The  U.  S.  P.  1S90  directed  this  vinegar  to  be 
tested  to  show  its  alkaloids]  value  as  follows: 
"To  assay  this  preparation,  transfer  100  Cc. 
of  it  to  a  small  capsule,  add  4  Ghn.  of  precipi- 
tated calcium  carbonate,  or  such  a  quantity  as 
will  he  sufficient  to  neutralize  the  free  acid, 
and  then  proceed  further  as  directed  under 
Tinctura  Opii.  It  should  yield  from  1.3  to  1.5 
Ghn.  of  crystallized  morphine."  U.  S.  1890. 
The  U.  S.  P.  (8th  Rev.)  dropped  the  assay 
process,  because  the  presence  of  sugar  and  the 
other  ingredients  rendered  such  a  process  un- 
reliable. (See  A.  J.  P.,  1894,  136.)  The  main- 
tenance of  a  uniform  standard  strength  is 
secured  through  the  use  of  an  assayed  powdered 
opium  in  this  preparation. 

Many  will  doubtless  prefer  to  make  vinegar 
of  opium  entirely  by  maceration.  This  may  be 
done  by  placing  the  powder  in  a  suitable  bottle 
and  pouring  on  the  diluted  acetic  acid,  agitating 
frequently,  after  allowing  the  maceration  to 
proceed  seven  days,  expressing,  and  filtering. 
The  vinegar  of  opium  was  introduced  into  the 
Pharmacopoeias  for  use  as  an  imitation  of 
Lancaster  or  Quaker  black  drop,  or  simply  black 
drop. 


The  formula  of  the  first  edition  of  the  U.  S.  P. 
was  so  deficient  in  precision,  and  so  uncertain  in 
its  results,  that  it  was  abandoned  in  the  second 
edition ;  but,  as  these  objections  were  obviated  in 
a  process  by  Charles  Ellis  (.4.  J.  P.,  vol.  ii. 
p.  202),  it  was  deemed  proper  to  restore  it  to  its 
official  rank  at  the  subsequent  revision  of  the 
Pharmacopoeia.  The  advantages  of  the  black 
drop  over  laudanum  are,  probably,  that  dis- 
turbing principles  contained  in  opium  and  sol- 
uble in  alcohol  are  left  behind  by  the  aqueous 
menstruum  employed,  while  the  morphine 
meconate  is  converted  by  the  acetic  acid  into  the 
acetate.  In  the  original  process,  published 
by  Armstrong,  who  found  it  among  flu- 
papers  of  a  relative  of  the  proprietor  in 
England,  verjuice,  or  the  juice  of  the  wild 
crab,  was  employed  instead  of  vinegar.  Other 
vegetable  acids  also  favorably  modify  the 
narcotic  operation  of  opium;  and  lemon  juice 
has  been  employed  in  a  similar  manner  to 
vinegar.  For  the  process  official  in  the  first 
< ■(!.  U.  S.  P.,  see  11th  edition  U.  S.  .Dispen- 
satory. 

Vinegar  of  opium  may  sometimes  he  advan- 
tageously used  when  opium  itself,  or  the  tine 
lure,  occasions  headache,  nausea,  or  nervous 
disorder.  Formerly  this  preparation  was 
double  the  strength  of  laudanum;  now  it,  has 
the  same  strength.  The  smallness  of  the  dose 
was  one  of  its  great  advantages,  but  since  the 
weakening,  first  authorized  by  the  U.  S.  Phar- 
poaia  of  L880,  this  preparation  has  almost 
entirely  gone  out  of  use. 

Dose,  from  five  to  fifteen  minims  (0.3 
to  0.0  Cc). 

ACETUM  SCILL/E.  U.  S.,  Br. 

VINEOAR  OP  SQUILL 

(fr-eCttim    scll'l:.) 

Acetieum  sclllitlcum  ;  Meerzwiebel-Esslg,  >>'.  : 
Vinaigre  de  soille.  Fr.  Cod.;  Vinaigre  scillitique,  Fr. ; 
Aceto  ■cillitico,  It. ;  Vinagre  de  escila,  »S'p. 

*  "  Squill,  in  No.  20  powder,  one  hundred 
grammes  [or  3  ounces  av.,  231  grains]  ;  Diluted 
Acetic  Acid,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimetres  [or  33  fl.  oz.,  6£ 
fluidrachms].  Macerate  the  Squill  with  nine 
hundred  cubic  centimeters  [or  30  fluidounces] 
of  Diluted  Acetic  Acid  during  seven  days,  fre- 
quently stirring;  then  strain  through  muslin, 
and  wash  the  mass  on  the  strainer  with  enough 
Diluted  Acetic  Acid  to  make  the  strained  liquid 
measure  nearly  one  thousand  cubic  centimeters 
[or  33  fi.  oz.,  6£  fluidrachms].  Heat  this  liquid 
to  boiling,  filter  while  hot,  and  when  cooled  add 
sufficient  Diluted  Acetic  Acid  to  make  the  pro- 
duct measure  one  thousand  cubic  centimeters 
[or  33  fl.  oz.,  6i  fluidrachms]."    U.  8. 

"  Squill,  bruised,  2J  ounces  (Imperial)  or 
125  grammes;  Diluted  Acetic  Acid,  1  pint 
(Imp.  meas.)  or  1000  cubic  centimetres  or  a 
sufficient  quantity.  Exhaust  the  squill  by  the 
process   of   maceration    as   directed    for   Tine- 
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tures.  The  resulting  Vinegar  of  Squill  should 
measure  one  pint  (Imp.  meas.)  or  one  thousand 
cubic  centimetres."     Br. 

Vinegar  of  Squill  may  also  be  prepared  by 
percolating  the  Squill  with  the  Diluted  Acetic 
Acid  after  previous  maceration  with  an  equal 
bulk  of  the  Diluted  Acetic  Acid  (this  precau- 
tion being  necessary  in  order  to  satisfy 
thoroughly  its  tendency  to  swell)  and  filtering 
'  through  paper. 

The  process  now  official  differs  from  that  of 
the  U.  S.  Pharm.  of  1890  in  directing  the 
heating  of  the  strained  liquid  to  coagulate  albu- 
minous matter  and  filtering,  so  that  when  the 
vinegar  is  mixed  with  sugar  and  water,  in 
making  syrup  of  squill,  a  transparent  syrup 
may  be  secured. 

This  was  formerly  official  in  the  Lond.,  Ed. 
and  Dub.  Colleges,  but  was  omitted  as  a  distinct 
preparation  in  the  first  British  Pharmacopoeia, 
reintroduced  in  1874  and  since  retained.  As 
vinegar  of  squill  is  apt  to  be  injured  by  keep- 
ing, it  should  be  prepared  in  small  quantities, 
as  wanted  for  use.  The  British  preparation  is  a 
trifle  stronger  than  that  of  the  U.  S.  P.  (8th 
Rev.).  As  was  shown  by  E.  Gregory  (Can. 
Pharm.  Jour n.,  Oct.,  1875), the  spirit  added  to  it 
in  the  former  British  formula  was  of  no  use  as 
a  preservative.  In  the  German  Pharmacopoeia 
5  parts  of  squill  are  macerated  in  a  mixture  of 
9  parts  of  acetic  acid  (30  per  cent.),  36  parts 
of  water,  and  5  parts  of  alcohol,  for  three  days, 
with  frequent  shaking,  strained  without  forcible 
expression,  allowed  to  stand  24  hours,  and  then 
filtered.  In  the  Codex,  12  parts  of  white 
vinegar  are  used  to  macerate  1  part  of  squill 
for  eight  days.  Vinegar  of  squill  is  employed 
chiefly  in  preparing  the  syrup. 

Uses. — This  preparation  has  all  the  properties 
of  the  squill  in  substance,  and  is  occasionally 
prescribed,  but  the  syrup  is  usually  and  properly 
preferred.  It  should  be  given  in  cinnamon 
water,  mint  water,  or  other  aromatic  liquid. 

Dose,  from  fifteen  minims  to  a  fluidrachm 
(0.9  to  3.75  Cc),  but  the  latter  quantity  would 
be  apt  to  nauseate. 

Off.   Prep.— Syrupus  Scillae,   U.  8.,   Br. 

ACIDUM  ACETICUM.  U.  S.,  Br. 

ACETIC   ACID 

(fic'i-dum  a-cet'j-cum) 

"A  liquid  composed  of  not  less  than  36  per- 
cent., by  weight,  of  absolute  Acetic  Acid  [CH3. 
COOH  =  59.58],  and  about  64  percent,  of 
water,  and  obtained  by  the  oxidation  of  ethyl 
alcohol  or  by  the  destructive  distillation  of 
wood."  U.  S.  'Acetic  acid  is  a  product  of  the 
destructive  distillation  of  wood,  and  of  the 
oxidation  of  ethylic  alcohol.  100  parts  by 
weight  should  contain  33  parts  of  hydrogen  ace- 
tate, CHs.COOH,  and  67  parts  of  water."    Br. 

Acetum  Concentratum ;  Acide  acStique,  Fr.  Cod. ; 
Acidum  Aceticum  Dilutum,  P.  O.;  Essigsaure,  O. ; 
Acldo  aeetlco.  It.,  iSp. 


Off.  Prep. — Acidum  Aceticum  Dilutum,  U.  S., 
Br.;  Liquor  Ammonii  Acetatis,  Br.;  Oxymel,  Br.; 
Uxymel  Scillae,  Br.  Acetic  Acid  is  also  used 
officially,  as  a  menstruum,  diluted  to  various 
strengths. 

ACIDUM  ACETICUM  DILUTUM. 
U.  S.,  Br. 

DILUTED  ACETIC  ACID 

(ac'i-dum  a-cet'i-cum  di-lu'tum) 

"  It  should  contain  not  less  than  6  percent., 
by  weight,  of  absolute  Acetic  Acid  [CH3.COO 
H  =  59.58],  and  about  94  percent,  of  water." 
U.  S.  "  100  parts  by  weight  should  contain  4.27 
parts  of  hydrogen  acetate,  CH3.COOH."     Br. 

Acetum  Destillatum  :  Acide  ac£tique  dilue\  Fr. ;  Ace- 
tum, P.  Q. ;  Reiner  Essig,  Verdiinnte  Esslgsaure,  G. 

ACIDUM  ACETICUM  GLACIALE. 
U.  S.,  Br. 

GLACIAL  ACETIC  ACID 

(ac'i-dum    a-egt'i-cum    gla-cl-a'le) 

HC2H3O2  =  59.58 

"A  liquid  containing  not  less  than  99  per- 
cent., by  weight,  of  absolute  Acetic  Acid  [C 
H3.C00H  =  59.58],  and  not  more  than  1  per- 
cent, of  water."  U.  S.  "  100  parts  by  weight 
should  contain  99  parts  of  hydrogen  acetate, 
CHs.COOH."    Br. 

Acidum  Aceticum  Concentratum  ;  Acidum  Aceticum, 
P.  O. ;  Acide  acStique  crystallisable,  Fr.  Cod.;  Acide 
acStique  concentre,  Vinaigre  glacial.  Esprit  de  vinai- 
gre,  Fr.;  Essigsaure,  Eisessig,  (?.,*  Acido  acetico  con- 
centrato,  It. 

Three  strengths  of  acetic  acid  are  now  official 
in  the  U.  S.  and  Br.  Pharmacopoeias.  These 
are  Acidum  Aceticum  Glaciale,  of  sp.  gr.  1.049 
at  25°  C.  (77°  F.),  U.  S.  and  1.058  at  15.5°  C. 
(60°  P.),  Br.;  Acidum  Aceticum,  of  sp.  gr. 
1.045,  U.  S.,  and  1.044,  Br.,  and  Acidum  Aceti- 
cum Dilutum,  sp.  gr.  1.009,  U.  S.,  and  1.006, 
Br. 

We  shall  consider  these  grades  separately,  in 
the  order  of  their  strength. 

Acidum  Aceticum  Glaciale. — A  process  for 
this  preparation  was  given  in  the  British  Phar- 
macopoeia of  1864,  which  consisted  in  first  heat- 
ing sodium  acetate  so  as  to  drive  off  all  its 
water  of  crystallization,  then,  after  cooling,  dis- 
tilling it  with  concentrated  sulphuric  acid,  and, 
finally,  if  the  resulting  acetic  acid,  upon  being 
tested  with  a  mixture  of  solution  of  potassium 
iodate  and  a  little  mucilage  of  starch,  was 
found  to  contain  sulphurous  acid,  agitating  the 
distilled  acid  with  perfectly  diy  black  man- 
ganese oxide,  and  again  distilling.  The  object 
of  the  process  was  to  furnish  an  acid  of  the 
maximum  strength.  But,  on  trial,  it  was  not 
found  to  be  satisfactory,  as  the  resulting  acid 
was  not  truly  glacial,  and  always  contained  sul- 
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Percentage  of  Absolute  Acetic  Acid 

in  Acetic  Acid 

of  different 

densities.      U. 

S.  P. 

Specific  gravity. 

Per  cent. 

Correction  of 

specific  gravity 

for  1°  C.» 

Fractional 
per  cent.2 

Normality. 

1  Cc.  requires 

normal 

KOH  Cc. 

Per  cent.  = 

absolute 
acetic  acid. 

25°  C. 
25°  C. 

15°  C. 
15°  c. 

0.01  Cc. 
normal  KOH. 

1 

1.0015 

1.0015 

0.00017 

0.067 

0.17 

0.059 

2 

1.0030 

1.0030 

0.00018 

0.071 

0.34 

0.059 

3 

1.0044 

1.0045 

0.00019 

0.067 

0.51 

0.063 

4 

1.0059 

1.0060 

0.00020 

0.071 

0.67 

0.059 

5 

1.0073 

1.0075 

0.00021 

0.071 

0.84 

0.059 

6 

1.0087 

1.0090 

0.00022 

0.071 

1.01 

0.059 

7 

1.0101 

1.0105 

0.00023 

0.077 

1.18 

0.059 

8 

1.0114 

1.0120 

0.00024 

0.071 

1.35 

0.056 

9 

1.0128 

1.0135 

0.00025 

0.071 

1.53 

0.059 

10 

1.0142 

1.0150 

0.00026 

0.071 

1.70 

0.059 

11 

1.0156 

1.0165 

0.00027 

0.077 

1.87 

0.059 

12 

1.0169 

1.0179 

0.00028 

0.071 

2.04 

0.056 

13 

1.0183 

1.0193 

0.00028 

0.071 

2.22 

0.059 

14 

1.0197 

1.0208 

0.00029 

0.077 

2.39 

0.059 

15 

1.0210 

1.0222 

0.00030 

0.077 

2.56 

0.056 

16 

1.0223 

1.0236 

0.00031 

0.077 

2.74 

0.059 

17 

1.0236 

1.0250 

0.00032 

0.077 

2.91 

0.056 

18 

1.0249 

1.0264 

0.00033 

0.077 

3.09 

0.059 

19 

1.0262 

1.0278 

0.00034 

0.077 

3.26 

0.056 

20 

1.0275 

1.0292 

0.00035 

0.083 

3.44 

0.056 

21 

1.0287 

1.0306 

0.00037 

0.083 

3.62 

0.059 

22 

1.0299 

1.0319 

0.00038 

0.083 

3.79 

0.056 

23 

1.0311 

1.0332 

0.00039 

0.083 

3.97 

0.056 

24 

1.0323 

1.0345 

0.00041 

0.091 

4.15 

0.059 

25 

1.0334 

1.0358 

0.00042 

0.083 

4.32 

0.056 

26 

1.0346 

1.0371 

0.00044 

0.091 

4.50 

0.056 

27 

1.0357 

1.0384 

0.00045 

0.100 

4.68 

0.056 

28 

1.0367 

1.039*  > 

0.00047 

0.091 

4.86 

0.056 

29 

1.0378 

1.0408 

0.00048 

0.100 

5.04 

0.056 

30 

1.0388 

1.0420 

0.00050 

0.100 

5.22 

0.056 

31 

1.0398 

1.0432 

0.00051 

0.100 

5.40 

0.056 

32 

1.0408 

1.0444 

0.00053 

0.100 

5.58 

0.056 

33 

1.0418 

1.0455 

0.00055 

0.100 

6.76 

0.056 

34 

1.0428 

1.0467 

0.00057 

0.111 

6.94 

0.056 

35 

1.0437 

1.0478 

0.00059 

0.100 

6.12 

0.056 

36 

1.0447 

1.0489 

0.00060 

0.111 

6.30 

0.056 

37 

1.0456 

1.0500 

0.00062 

0.125 

6.48 

0.056 

38 

1.0464 

1.0510 

0.00064 

0.111 

6.66 

0.056 

39 

1.0473 

1.0521 

0.00066 

0.125 

6.84 

0.056 

40 

1.0481 

1.0531 

0.00068 

0.111 

7.02 

0.056 

41 

1.0490 

1.0541 

0.00069 

0.125 

7.20 

0.056 

42 

1.0498 

1.0551 

0.00070 

0.111 

7.38 

0.056 

43 

1.0507 

1.0560 

0.00071 

0.111 

7.56 

0.056 

44 

1.0516 

1.0570 

0.00072 

0.125 

7.74 

0.053 

45 

1.0524 

1.0579 

0.00073 

0.125 

7.93 

0.056 

46 

1.0532 

1.0588 

0.00074 

0.125 

8.11 

0.056 

47 

1.0540 

1.0597 

0.00074 

0.111 

8.29 

0.056 

48 

1.0549 

1.0606 

0.00075 

0.125 

8.47 

0.053 

49 

1.0557 

1.0615 

0.00076 

0.143 

8.66 

0.056 

50 

1.0564 

1.0623 

0.00077 

0.125 

8.84 

0.056 

51 

1.0572 

1.0631 

0.00078 

0.143 

9.02 

0.056 

52 

1.0579 

1.0639 

0.00078 

0.143 

9.20 

0.053 

53 

1.0586 

1.0646 

0.00079 

0.143 

9.39 

0.056 

54 

1.0593 

1.0654 

0.00080 

0.167 

9.57 

0.053 

55 

1.0599 

1.0661 

0.00081 

0.167 

9.76 

0.056 

part  I.  Acidum  Acettcum  Glaciale. 
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U.  S. 


Specific  gravity. 

Normality. 

1  Cc.  requires 

normal 

KOH  Cc. 

Per  cent. 

Correction  of 

specific  gravity 

for  1°  C.» 

Fractional 
per  cent.2 

Per  cent.  = 

absolute 
acetic  acid. 

25°  C. 
25°  C. 

15°  C. 
15°  C. 

0.01  Cc. 
normal  KOH. 

56 

1.0605 

1.0668 

0.00081 

0.167 

9.94 

0.056 

57 

1.0611 

1.0674 

0.00082 

0.167 

10.12 

0.053 

58 

1.0617 

1.0681 

0.00083 

0.167 

10.31 

0.056 

59 

1.0623 

1.0687 

0.00083 

0.200 

10.49 

0.056 

60 

1.0628 

1.0693 

0.00084 

0.200 

10.67 

0.053 

61 

1.0633 

1.0699 

0.00084 

0.200 

10.86 

0.056 

62 

1.0638 

1.0705 

0.00085 

0.200 

11.04 

0.056 

63 

1.0643 

1.0710 

0.00086 

0.250 

11.22 

0.056 

64 

1.0647 

1.0715 

0.00087 

0.250 

11.40 

0.053 

65 

1.0651 

1.0720 

0.00088 

0.250 

11.59 

0.056 

66 

1.0655 

1.0725 

0.00088 

0.250 

11.77 

0.056 

67 

1.0659 

1.0729 

0.00089 

0.333 

11.95 

0.056 

68 

1.0662 

1.0733 

0.00090 

0.250 

12.13 

0.053 

69 

1.0666 

1.0737 

0.00090 

0.333 

12.32 

0.056 

70 

1.0669 

1.0741 

0.00091 

0.333 

12.50 

0.056 

71 

1.0672 

1.0745 

0.00091 

0.500 

12.68 

0.056 

72 

1.0674 

1.0748 

0.00092 

0.500 

12.86 

0.056 

73 

1.0676 

1.0750 

0.00093 

1.000 

13.04 

0.056 

74 

1.0677 

1.0752 

0.00093 

1.000 

13.22 

0.056 

75 

1.0678 

1.0754 

0.00094 

13.40 

0.056 

76 

1.0679 

1.0755 

0.00095 

13.58 

0.056 

77 

1.0679 

1.0756 

0.00095 

13.76 

0.056 

78 

1.0679 

1.0756 

0.00096 

13.94 

0.056 

79 

1.0678 

1.0756 

0.00096 

14.12 

0.056 

80 

1.0678 

1.0756 

0.00097 

1.666 

14.30 

0.056 

81 

1.0677 

1.0755 

0.00097 

0.500 

14.48 

0.056 

82 

1.0675 

1.0754 

0.00098 

0.333 

14.66 

0.059 

83 

1.0672 

1.0752 

0.00099 

0.333 

14.83 

0.059 

84 

1.0669 

1.0750 

0.00099 

0.333 

15.00 

0.059 

85 

1.0666 

1.0747 

0.00100 

0.250 

15.17 

0.059 

86 

1.0662 

1.0744 

0.00100 

0.200 

15.34 

0.059 

87 

1.0657 

1.0739 

0.00101 

0.200 

15.51 

0.059 

88 

1.0652 

1.0734 

0.00101 

0.143 

15.68 

0.059 

89 

1.0645 

1.0728  • 

0.00102 

0.143 

15.85 

0.059 

90 

1.0638 

1.0721 

0.00102 

0.111 

16.02 

0.059 

91 

1.0629 

1.0713 

0.00103 

0.111 

16.19 

0.063 

92 

1.0620 

1.0704 

0.00103 

0.091 

16.35 

0.063 

93 

1.0609 

1.0694 

0.00104 

0.077 

16.51 

0.063 

94 

1.0596 

1.0682 

0.00104 

0.071 

16.67 

0.067 

95 

1.0582 

1.0668 

0.00105 

0.059 

16.82 

0.067 

96 

1.0565 

1.0652 

0.00105 

0.050 

16.97 

0.067 

97 

1.0545 

1.0633 

0.00106 

0.045 

17.12 

0.071 

98 

1.0523 

1.0612 

0.00106 

0.042 

17.26 

0.077 

99 

1.0499 

1.0588 

0.00107 

0.037 

17.39 

0.077 

100 

1.0472 

1.0562 

0.00108 

17.52 

1  Add  if  the  temperature  is  above,  subtract  if  the  temperature  is  below,  25°  C. 

2  Corresponding  with  a  difference  in  specific  gravity  of  0.0001. 

/25°  C  \ 
Note.— If  the  specific  gravity  (  '  j  of  the  acid  be  greater  than  1.045,  mix  with  some  of  the  acid  an  equal  weight  of 

water  before  taking  the  specific  gravity,  and  multiply  the  percentage  taken  from  the  table  by  two.    It  is  better,  however,  to 
determine  the  strength  of  any  sample  of  Acetic  Acid  by  its  "normality.  " 

To  find  the  weight  in  grammes  of  absolute  Acetic  Acid  in  100  Cc,  multiply  the  specific  gravity  by  the  per  cent,  of  absolute 
acid.  «, 

To  find  the  volume  per  cent,  of  official  Acetic  Acid,  multiply  the  "normaflity"  by  15.87.  For  the  volume  per  cent,  of  Glacial 
Acetic  Acid,  multiply  the  "  normality  "  by  5.71.  For  the  volume  percent,  of  official  Diluted  Acetic  Acid,  multiply  the  "  nor- 
mality *'  by  99. 
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phurous  acid.  (C.  H.  Wood,  P.  J.,  1867,  17.) 
The  following  modification  of  the  process  does, 
however,  yield  a  pure  product.  After  the 
crystallized  salt  has  been  fused  in  an  iron  dish 
in  its  own  water  of  crystallization,  and  has 
dried  out,  it  is  again  brought  to  fusion  by  in- 
creased heat,  whereby,  if  the  heat  applied  be  not 
too  strong,  no  acid  is  decomposed  or  vaporized. 
The  anhydrous  salt  is  then  treated  with  half 
a  molecule  of  sulphuric  acid  (for  82  parts 
anhydrous  acetate  49  parts  of  strongest  sul- 
phuric acid),  which  according  to  Mohr  and 
Buehner,  suffices,  instead  of  twice  the  amount, 
usually  employed.  No  sulphurous  acid  is 
liberated  in  this  case.  A  process  to  be  followed 
on  a  large  scale,  practically  the  counterpart  of 
this,  is  given  in  a  foot-note,  page  18,  14th  ed. 
U.  S.  Dispensatory. 

Acetic  acid  of  maximum  strength  may  also  be 
obtained  by  distilling  dried  potassium  acetate  at 
a  heat  between  199°  C.  (390°  P.)  and  299°  C. 
(570°  F.).  One  molecule  of  monohydrateol 
acetic  acid  distils  over,  and  neutral  potassium 
acetate  is  left.  The  acid  acetate  may  be  formed 
by  evaporating  a  mixture  of  the  neutral  acetate 
with  an  excess  of  aqueous  acetic  acid.  In  this 
process,  the  same  potassium  acetate  serves 
repeatedly  for  conversion  into  acid  acetate,  and 
subsequent  decomposition.  This  proem  is  said 
to  be  employed  by  manufacturers  00  a  large 
scale  in  some  parti  of  the  c<intinent  of  Europe. 
It  originated  with  Mclsens. 

Acidum  Aceticum. — I'.  S.,  Br.  (sp.  gr.  1.045, 
U.  8.,  1.044,  Br.).  Acetic  Acid.— This  is  the 
acid  resulting  from  the  purification  of  the  crude 
acetic  acid  obtained  by  the  destructive  distil- 
lation of  wood.  It  is  the  acid  most  useful 
to  the  apothecary,  and  is  employed  in  making 
numerous  pharmaceutical  preparations.  As  this 
grade  of  acid  has  its  source  in  the  impure  acetic 
acid  it  will  be  proper  to  premise  some  account 
of  the  crude  acid,  called  pyroligneous  acid. 

Wood,  when  charred,  yields  many  volatile 
products,  among  which  are  an  acid  liquor,  an 
empyreumatic  oil.  and  tar  containing  creosote 
and  some  other  proximate  principles.  When 
the  carbonization  is  performed  in  closed  ves 
these  products,  which  are  lost  in  the  ordinary 
process  of  charring,  may  be  collected,  and,  at 
the  same  time,  a  large  amount  of  charcoal  be 
obtained. 

Senff  has  furnished  some  comparative  results 
in  respect  to  the  dry  distillation  of  wood.  The 
points  worked  out  are  a  comparison  of  the 
products  of  distillation  under  similar  conditions 
yielded  by  wood  from  various  parts  of  the 
same  trees,  and  from  the  same  wood  in  a 
healthy  and  in  an  unsound  state;  also  a  com- 
parison of  the  products  from  one  and  the 
same  wood  distilled  slowly  or  rapidly.  It  has 
been  found  that  when  similarly  distilled  the 
yield  by  weight  of  crude  acid,  tar,  charcoal, 
and  gas  from  the  most  diverse  species  of  wood 
does  not  essentially  differ,  but  that  the  percent- 
age of  real  acid  in  the  crude  acid  obtained 
varies    considerably,    and    in    this   respect    the 


wood  from  ordinary  foliage  trees  compares 
favorably  with  that  from  needle-leaved  trees; 
also  that  stem-wood  yields  more  acid  than 
branch-wood,  that  wood  yields  more  acid  than 
bark,  and  that  sound  wood  yields  more  acid 
than  unsound  wood.  (Ber.  d.  Chem.  Gcs., 
xviii.  p.  60;  P.  J.,  18S5,  p.  696.) 

Crude  pyroligneous  acid,  sometimes  called 
pyroligneous  vinegar,  is  a  dark  brown  liquid, 
having  a  strong  smoky  odor,  and  consists  of 
acetic  acid,  diluted  with  more  or  less  water,  and 
holding  in  solution  some  creosote  and  empy- 
reumatic oil,  with  methyl  alcohol.  It  is  from 
this  crude  acid  that  the  U.  S.  and  British  acetic 
acid,  corresponding  to  the  acetic  acid  of  com- 
merce, is  obtained.  The  purification  is  effected 
as  follows:  the  acid  is  saturated  with  milk  of 
lime,  whereby  calcium  acetate  is  formed  in 
solution,  and  thus  most  of  the  tarry  matter  is 
precipitated.  The  solution  of  calcium  acetate 
is  then  mixed  with  a  concentrated  solution  of 
sodium  sulphate,  and.  by  double  decomposition, 
sodium  acetate  is  formed  in  solution,  and  cal- 
cium sulphate  precipitated.  The  solution  of 
sodium  acetate  is  next  suojected  to  evapora- 
tion, during  which  further  impurities  that 
separate  on  the  surface  are  skimmed  off.  The 
solution,  being  duly  concentrated,  is  set  aside 
to  crystallise,  and  the  impure  salt  thus  obtained, 

after  having  been  partially  purified  by  solution 
and  recrystallization,  is  fused  in  an  iron  vessel, 
stirred  until  it  dries,  and,  the  beat  being  care- 
fully raised,  subjected  to  incipient  carboniza- 
tion, whereby  remaining  empyreumatic  matters 
are  carbonized,  with  little  damage  to  the  salt. 
The  mass  is  then  dissolved  in  water,  and  the 
solution,  being  strained  and  recrystallized,  fur- 
nishes pure  sodium  acetate.  (See  Sodii 
Acetas.)  Finally,  this  salt,  distilled  with  from 
34  to  35  per  cent,  of  its  weight  of  sulphuric 
acid,  yields  the  acetic  acid  of  commerce,  the 
residue  being  sodium  sulphate,  which  is  reserved 
for  decomposing  fresh  portions  of  calcium  ace- 
tate. The  acid  has  still  an  empyreumatic  flavor, 
which  is  removed  by  altering  it  through  animal 
charcoal  or  rectifying  with  potassium  dichro- 
mate.  The  odor  is  due  to  furfurol,  CsEUCte, 
which,  as  Victor  Meyer  has  shown,  can  be 
detected  even  in  glacial  acetic  acid  by  the  red 
coloration  it  gives  with  aniline.  It  may  be 
removed  from  pyroligneous  acid  by  agitating 
the  liquid  with  2  or  3  per  cent,  of  benzene.  The 
aqueous  layer,  after  separation  from  the  ben- 
zene, is  stated  to  give,  by  a  single  distillation, 
a  palatable  table  vinegar. 

Acetic  acid,  according  to  E.  R.  Squibb, 
improves  very  much  by  age,  and  a  sample 
examined  for  odor  when  freshly  distilled  would 
not  be  recognized  as  the  same  three  months 
afterward. 

An  excellent  quality  of  acetic  acid  was  made 
by  E.  R.  Squibb  by  an  improvement  on  the 
process  of  Schwartz,  the  principal  feature 
being  the  careful  regulation  of  the  heat,  whereby 
the  excessive  charring  of  the  wood  is  prevented 
and  the  formation  of  the  tarry  substances  so 
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reduced  as  to  leave  the  acetic  acid  almost 
entirely  free  from  empyreuma.  The  retorts, 
which  are  rectangular  in  shape,  are  supported 
by  wheels  secured  to  shafts,  rotating  in  bearings 
connected  with  the  sides,  and  are  run  upon  car 
tracks  into  the  ovens,  after  they  have  been 
loaded  with  some  billets  of  oak  wood  from  the 
transfer  car,  in  an  ingenious  aud  simple 
manner.  In  the  construction  of  the  ovens,  care 
is  taken  to  economize  the  fuel  and  to  secure 
control  of  the  temperature  by  the  use  of  corru- 
gated bottoms  to  the  retorts  and  dampers  in  the 
flues;  when  necessary,  the  vapors  are  condensed 
in  earthenware  air  condensers.  Experience  has 
shown  that  the  production  and  liberation  of 
acetic  acid  take  place  at  a  considerably  lower 
temperature  than  that  sufficient  to  convert  the 
wood  into  charcoal,  Squibb  having  proved  that 
wood  begins  to  char  at  218.3°  C.  (425°  F.); 
indeed,  the  wood  which  is  removed  from  the 
retorts  after  the  operation  is  over  is  sold  as 
kindling  wood,  and  has  the  color  of  black 
walnut.  The  crude  acetic  acid  does  not  require 
the  tedious  method  of  purification  usually 
employed,  but  is  treated  with  soda  ash,  forming 
sodium  acetate,  which  is  decomposed  by  sul- 
phuric acid,  and  the  acetic  acid  recovered  in  a 
purified  condition  by  distillation. 

The  sp.  gr.  of  the  different  acetic  acids 
increases  with  their  strength  up  to  the  density 

25°  C 

of  1.0679  at     ^oq1      (maximum),  after  which 

25°C 

it   decreases   until   it   reaches   1.0472   at   ^,~, 

the  density  of  the  strongest  acid  (glacial  acid). 

It  will  be  noticed,  however,  upon  an  examina- 
tion of  the  official  table  (pp.  14-15)  that  the 
specific  gravities  of  the  glacial  (100  per  cent.) 
and  the  39  per  cent,  acid  are  practically  the 
same,  and  that  the  74  and  81  per  cent,  and  the 
76,  77,  and  78  per  cent,  acids  have  exactly  the 
same  density,  the  valuations  between  71  and  83 
per  cent,  being  very  slight.  It  will  thus  be  seen 
that  specific  gravity  cannot  be  relied  upon  as  a 
criterion  for  strength.  The  glacial  acid  may, 
however,  be  distinguished  from  the  39  per  cent, 
acid  by  adding  10  per  cent,  of  water,  when,  if 
the  density  increases,  the  specimen  is  the 
stronger     acid. 

Acidum  Aceticum  Dilutum. — U.  S.,  Br. 
Diluted  Acetic  Acid. — *  "Acetic  Acid,  one  hun- 
dred grammes  [or  3  ounces  av.,  231  grains] ; 
Distilled  Water,  five  hundred  grammes  [or  17 
ounces  av.,  279  grains],  to  make  six  hundred 
grammes  [or  21  ounces  av.,  72  grains]. 
Mix  them.  Specific  gravity;  about  1.009 
at  25°  C.  (77°  F.).  It  should  respond  to  the 
tests  of  purity  given  under  Acidum  Aceticum. 
To  neutralize  23.8  Gm.  of  Diluted  Acetic  Acid 
should  require  not  less  than  24  Cc.  of  normal 
potassium  hydroxide  V.S.  (each  Cc.  corres- 
ponding to  0.25  percent,  of  absolute  Acetic 
Acid),  phenolphthalein  T.S.  being  used  as  indi- 
cator."   U.  S. 

"Acetic  Acid,  2\  fl.  ounces  (more  exactly, 
2.49,  Imperial  measure)  or  1137  grains,  or 
124.7  cubic  centimetres  or  130.2  grammes;  Dis- 

(2) 


tilled  Water,  a  sufficient  quantity.  Dilute  the 
Acetic  Acid  with  sufficient  Distilled  Water  to 
form  one  pint  (Imp.  meas.)  or  one  thousand 
cubic  centimetres  of  Diluted  Acetic  Acid."  Br. 
"  Specific  gravity  1.006.  Each  gramme  should 
require  for  neutralization  7.1  cubic  centimetres 
of  a  decinormal  volumetric  solution  of  sodium 
hydroxide.  It  must  be  free  from  the  impurities 
indicated  under  'Acidum  Aceticum.'  "     Br. 

Properties. — Glacial  Acetic  Acid.  This  acid, 
sometimes  called  radical  vinegar,  is  "  a  clear, 
colorless  liquid,  of  a  strong,  vinegar-like  odor, 
and  a  very  pungent,  acid  taste.  Specific 
gravity;  not  above  1.049  at  25°  C.  (77°  F.)." 
U.  S.  The  U.  S.  and  Br.  acids  are  identical  in 
strength  (99  per  cent.)  but  the  temperature  at 
which  the  sp.  gr.  is  taken  is  25°  C.  in  the  U.  S. 
and  15°  C.  in  the  Br.  It  possesses  the  property 
of  dissolving  a  number  of  substances,  such  as 
volatile  and  fixed  oils  (P.  J.,  Sept.  11,  1875), 
camphor,  resins  and  gum  resins,  fibrin,  albumin, 
etc.  As  it  attracts  humidity  from  the  atmos- 
phere, it  should  be  preserved  in  well-stoppered 
bottles.  Its  combinations  with  salifiable  bases  are 
called  acetates.  "At  a  temperature  somewhat  be- 
low 15°  C.  (59°  F.),  the  Acid  becomes  a  crystal- 
line solid.  At  117°  to  118°  C.  (242.6°  to  244.4° 
F.)  it  boils,  evolving  inflammable  vapors."  U.  S. 

"  Glacial  Acetic  Acid  should  respond  to  the 
tests  of  purity  given  under  Acidum  Aceticum; 
but  the  tint  produced  by  the  addition  of  2  drops 
of  tenth-normal  potassium  permanganate  V.S. 
to  2  Cc.  of  the  Acid  diluted  with  10  Cc.  of 
water,  contained  in  a  clean,  glass-stoppered 
bottle,  should  not  be  changed  to  brown  within 
two  hours.  Introduce  into  a  stoppered  weigh- 
ing-bottle 3  Cc.  of  Glacial  Acetic  Acid  and 
weigh  accurately.  Dilute  the  Acid  with  50  Cc. 
of  distilled  water  and  titrate  with  normal  potas- 
sium hydroxide  V.S.,  using  phenolphthalein 
T.S.  as  indicator.  Multiply  the  number  of  Cc. 
of  the  normal  potassium  hydroxide  V.S.  con- 
sumed, by  5.958,  and  divide  this  product  by 
the  weight  of  the  Acid  taken;  the  quotient 
represents  the  percentage  of  absolute  Acetic 
Acid  in  the  latter."  U.  S.  "It  crystallizes 
when  sufficiently  cooled,  and  remains  crystal- 
line until  the  temperature  rises  above  60°  F. 
(15.5°  C).  Specific  gravity  1.058  at  60°  F. 
(15.5°  C),  and  this  is  increased  by  the  addition 
of  10  per  cent,  of  water  (distinction  from  a 
diluted  acid  of  46  per  cent.,  which  has  the  same 
specific  gravity).  Each  gramme  diluted  with 
50  cubic  centimetres  of  water  should  require 
for  neutralization  16.6  cubic  centimetres  of  the 
volumetric  solution  of  sodium  hydroxide.  It 
must  be  free  from  the  impurities  indicated 
under  'Acidum  Aceticum.'"  Br.  The  anhy- 
dride was  first  isolated  by  C.  Gerhardt,  who 
found  it  to  be  a  limpid  liquid,  heavier  than 
water,  and  having  the  constant  boiling  point 
of  138°  C.  (279°  F.).  Glacial  acetic  acid  should 
be  kept  in  carefully  stoppered  glass  containers, 
as  it  otherwise  loses  strength.  The  test  of  the 
British  Pharmacopoeia  for  oil  of  turpentine, 
which  requires  that  it  shall  form  a  clear  sblu- 
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tion  with  an  equal  volume  of  glacial  acetic  acid, 
seems  to  be  reliable  only  when  the  acid  has  been 
carefully  kept  and  the  test  carried  out  at  a 
temperature  varying  between  14.4°  C.  and  16.6° 
C.  (58°  F.  and  62°  F.).  (See  P.  J.,  1902,  42, 
345,  512.) 

Acetic  Acid  is  officially  described  as  u  a  clear, 
colorless  liquid,  having  a  strong,  vinegar-like 
odor,  a  purely  acid  taste,  and  a  strongly  acid 
reaction.  Specific  gravity:  about  1.045  at  25° 
C.  (77°  F.).  Miscible  with  water  or  alcohol  in 
all  proportions.  When  heated,  the  Acid  is 
volatilized  without  leaving  a  residue.  On 
adding  to  Acetic  Acid  enough  ammonia  water 
to  neutralize  it  or  to  leave  the  Acid  in 
slight  excess,  and  then  ferric  chloride  T.S.,  the 
liquid  will  acquire  a  blood-red  color,  which  is 
discharged  by  strongly  acidulating  with  sul- 
phuric acid.  When  the  Acid  is  slightly  super- 
saturated with  ammonia,  the  liquid  should  not 
have  a  bluish  tint  (absence  of  copper),  nor 
should  any  residue  be  left  after  evaporating  the 
alkaline  liquid  on  a  water-bath  (absence  of 
other  fixed  impurities).  Acetic  Acid  diluted 
with  20  volumes  of  water  should  not  respond 
to  the  Time-Limit  Test  for  heavy  metals  (see 
Part  III,  Test  No.  121).  Acetic  Acid  diluted 
with  10  volumes  of  water  should  not  yield  a 
precipitate  or  turbidity  with  barium  chloride 
T.S.  (absence  of  sulphuric  acid),  or  with  silver 
nitrate  T.S.  (absence  of  hydrochloric  acid). 
If  5  Cc.  of  the  Acid  be  supersaturated  with 
10  Cc.  of  ammonia  water,  and  5  Cc.  of  tenth- 
normal silver  nitrate  V.S.  be  added,  and  the 
mixture  boiled  for  one  or  two  minutes,  no  dark 
deposit  should  be  produced  (absence  of  formic 
or  sulphurous  acids).  When  the  Acid  is  slightly 
supersaturated  with  potassium  hydroxide  T.S.. 
the  liquid  should  not  develop  a  smoky  odor  or 
taste.  If  5  drops  of  tenth-normal  potassium 
permanganate  V.S.  be  mixed  with  2  Cc.  of  the 
Acid,  previously  diluted  with  10  Cc.  of  water, 
and  contained  in  a  clean,  glass-stoppered  vial, 
the  pink  tint  should  not  change  to  brown  at 
once,  and  should  not  become  entirely  brown, 
or  free  from  pinkish-brown,  in  less  than  half 
a  minute  (limit  of  empyreumatic  substances). 
If  10  Gm.  of  Acetic  Acid  be  diluted  with 
water  to  measure  100  Cc,  then  59.6  Cc.  of  this 
solution  should  require  not  less  than  36  Cc.  of 
normal  potassium  hydroxide  V.S.  for  neutrali- 
zation (each  Cc.  corresponding  to  1  percent,  of 
absolute  Acetic  Acid),  phenolphthalein  T.S. 
being  used  as  indicator."    U.  S. 

The  British  Pharmacopoeia  requires  that 
"  each  gramme  should  require  for  neutraliza- 
tion 5.5  cubic  centimetres  of  the  volumetric  solu- 
tion of  sodium  hydroxide.  It  should  yield  no 
residue  on  evaporation,  and  no  characteristic 
reaction  with  the  tests  for  lead,  copper,  arse- 
nium,  chlorides,  nitrates,  sulphates,  and  sulphites. 
It  should  not  darken  in  color  when  exactly 
neutralized  with  solution  of  ammonia  and 
warmed  with  solution  of  silver  nitrate  (absence 
of  formates).  2  cubic  centimetres  of  Acetic 
Acid  diluted  with  10  cubic  centimetres  of  water 


should  not  immediately  discharge  the  color  of 
one  drop  of  solution  of  potassium  perman- 
ganate, but  at  the  end  of  half  a  minute  the 
mixture  should  retain  a  shade  of  crimson  (limit 
of  empyreumatic  matter)."    Br. 

Of  the  British  acid  (sp.  gr.  1.044)  the 
strength  in  hydrogen  acetate  is  33  per  cent. 
The  U.  S.  official  acid  is  somewhat  stronger 
than  the  British.  In  the  arts  Acetic  Acid  No.  8 
(sp.  gr.  1.040)  has  long  been  used;  it  derives 
its  name  from  the  fact  that  one  part  added  to 
sufficient  water  to  make  eight  parts,  by 
measure,  constitutes  so-called  distilled  vinegar, 
used  in  pickling;  the  latter  is  not  equal  to  the 
official  diluted  acetic  acid  in  strength  (one-fifth 
weaker).  See  Acidum  Aceticum  Dilutum,  page 
17.  Calcium  phosphate  has  been  frequently 
detected  in  acetic  acid  sold  as  pure  and  was 
copiously  precipitated  by  ammonia  added  in 
excess.  (Bruchner,  A.  J.  P.,  Sept.  1870, 
p.  389.)  Victor  Meyer  has  met  with  glacial 
acetic  acid  contaminated  with  0.108  Gm.  fur- 
furol  in  a  liter.  (Ber.  d.  Chem.  Ges.,  1878,  p. 
1870.) 

It  is  difficult  to  ascertain  the  strength  of 
acetic  acid  by  saturating  it  with  the  carbonated 
alkalies,  when  the  operator  depends  upon  litmus 
paper  for  ascertaining  the  point  of  its  neutrali- 
zation. The  difficulty  is  caused  by  the  fact  that 
the  potassium  and  sodium  acetates,  though 
neutral  in  composition,  are  alkaline  to  litmus 
paper.  Hence  the  liquid  begins  to  be  alkaline  to 
litmus  paper  while  some  free  acid  yet  remains, 
but  insufficient  to  overcome  the  alkaline  reac- 
tion of  the  salt  formed.  It  follows,  therefore, 
that  by  the  use  of  litmus  paper  the  strength  of 
the  acetic  acid  will  be  underrated.  The  degree 
of  inaccuracy,  where  litmus  paper  is  used,  is 
much  diminished  by  saturating  the  acetic  acid 
with  a  solution  of  pure  calcium  saccharate 
of  a  known  strength,  a.*  proposed  by  C.  G. 
Williams.  (P.  J.,  May,  1854,  p.  594.)  A  still 
better  way  is  to  add  to  the  acid  a  weighed  excess 
of  barium  carbonate,  and  to  calculate  its 
strength  by  the  amount  of  the  carbonate  decom- 
posed, ascertained  by  deducting  the  undissolved 
from  the  total  used.  (Redwood.)  Equally 
accurate  results  may  be  obtained  by  the  use  of 
calcium  carbonate  in  a  similar  manner.  (E.  C. 
Nicholson  and  D.  S.  Price,  Chem.  Gaz.,  Jan. 
15,  1856.) 

Charles  F.  Squibb  has  made  numerous  experi- 
ments proving  the  value  of  many  strengths 
of  acetic  acid  as  menstrua  for  exhausting  the 
valuable  organic  principles  of  drugs  by  percola- 
tion; he  found  even  diluted  acetic  acid  a  reli- 
able menstruum.  J.  P.  Remington  preferred  a 
10  per  cent,  acetic  acid,  and  suggested  a  class 
of  preparations  termed  "  acetracts  "  to  replace 
solid  extracts.  Acetic  acid  is  a  powerful  solvent 
and  can  frequently  be  made  to  take  the  place 
of  the  more  expensive  alcoholic  menstrua.  (A. 
J.  P.,  1897,  p.  121.) 

Uses. — Crude  Pyroligneous  Acid.  This  acid 
having  been  incidentally  described  as  the  source 
of  the   acetic   acid  of  commerce,   it   may   be 
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proper  in  this  place  to  notice  its  uses.  It  has 
been  employed  as  an  application  to  gangrene 
and  ill-conditioned  ulcers.  It  acts  on  the  prin- 
ciple of  an  antiseptic  and  stimulant,  the  former 
property  being  mainly  due  to  the  presence  of 
creosote. 

The  crude  acid  is  advantageously  applied  to 
the  preservation  of  animal  food.  William 
Ramsey  made  some  interesting  experiments 
with  it  for  that  purpose.  Herring  and  other 
fish,  simply  dipped  in  the  acid  and  afterwards 
dried  in  the  shade,  were  effectually  preserved, 
and  when  eaten  were  found  very  agreeable  to 
the  taste.  Herring,  slightly  cured  with  salt  by 
being  sprinkled  with  it  for  six  hours,  then 
drained,  next  immersed  in  pyroligneous  acid 
for  a  few  seconds,  and  afterwards  dried  in  the 
shade  for  two  months,  were  found  by  Ramsey 
to  be  of  fine  quality  and  flavor.  Fresh  beef, 
dipped  in  the  acid  in  summer  for  a  minute,  was 
perfectly  sweet  in  the  following  spring.  Silli- 
man  states  that  one  quart  of  the  acid,  added  to 
the  common  pickle  for  a  barrel  of  hams,  at  the 
time  they  are  laid  down,  will  impart  to  them 
the  smoked  flavor  as  perfectly  as  if  they  had 
been  smoked  in  the  ordinary  way. 

Glacial  Acetic  Acid. — This  acid  is  used  only 
externally,  and  acts  as  a  rubefacient,  a  vesicant, 
or  a  caustic,  according  to  the  length  of  time  it  is 
applied.  Its  application  requires  caution.  It 
is  sometimes  employed  as  a  substitute  for  can- 
tharides,  when  a  speedy  blister  is  desired.  It 
may  be  applied  by  means  of  blotting  paper  or 
cambric  moistened  with  the  acid.  It  is  a  good 
corrosive  for  the  destruction  of  warts  and 
corns. 

Acetic  Acid. — This  acid  is  very  rarely  used 
internally,  but  is  refrigerant  and  astringent 
when  sufficiently  diluted.  Owing  to  its  volatility 
and  pungency,  its  vapor  is  frequently  applied 
to  the  nostrils  as  an  excitant  in  syncope, 
asphyxia,  and  headache.  When  employed  for 
this  purpose,  it  is  generally  added  to  a  small 
portion  of  potassium  sulphate,  so  as  to  moisten 
the  salt,  and  the  mixture  is  put  into  small  glass 
bottles  with  ground  stoppers. 

It  is  a  mild  caustic,  and  has  been  used  in 
cancer,  by  injection  into  the  diseased  tissue, 
but  the  general  result  has  not  been  favorable. 
Two  or  three  ounces  of  it  taken  internally  undi- 
luted very  nearly  caused  death  in  an  adult. 
(L.  L.,  July,  1867.)  The  prominent  symptoms 
were,  at  first,  slight  collapse,  and  asphyxia  from 
closure  of  the  glottis.  Recovery  was  secured  by 
tracheotomy;  after  the  reaction,  great  thirst, 
salivation,  pain  in  the  fauces,  and  inability  to 
swallow  were  present,  but  without  serious  gas- 
tric, pulmonary,  or  cardiac  disturbances. 

Diluted  Acetic  Acid. — The  object  of  making 
diluted  acetic  acid  official  is  to  possess  a 
weak  solution  of  pure  acetic  acid  which  may 
be  substituted  for  distilled  vinegar  in  all 
formulas  in  which  nicety  is  required.  For 
a  long  period  diluted  acetic  acid  has  been  made 
by  mixing  one  part  of  acetic  acid  with  seven 
parts  of  water  by  measure.    The  official  diluted 


acid  was  made  considerably  stronger  in  the  U. 
S.  P.  1880,  and  the  strength  was  not  altered 
in  the  U.  S.  P.  1890,  nor  in  the  8th  Revision. 
Distilled  vinegar  contains  a  little  organic 
matter,  which  is  always  darkened  or  precipi- 
tated when  its  acid  is  saturated  with  an  alkali, 
a  change  which  does  not  take  place  when  diluted 
acetic  acid   is   employed. 

Dose,  of  diluted  acetic  acid,  twenty  to  forty 
minims  (1.3  to  2.5  Cc.) 

Off.  Prep. — From  Glacial  Acetic  Acid,  Acetum 
Cantharidis,  Br.;  Linimentum  Terebinthinae  Ace- 
ticum, Br.;  Liquor  Ferri  Acetatis,  Br.;  Liquor 
Morphinae  Acetatis,  Br. 

Off.  Prep. — From  Diluted  Acetic  Acid,  Acetum 
Ipecacuanha,  Br.;  Acetum  Opii,  U.  8.;  Acetum 
Scillae,  V.  8.,  Br.;  Liquor  Ammonii  Acetatis, 
U.  8.;  Liquor  Ferri  et  Ammonii  Acetatis,  U.  8. 

ACIDUM  BENZOICUM.  U.  S.,  Br. 

BENZOIC  ACID 

(ac'i-dum  ben-zo'j-cum ) 

HC7H603=  121.13 

"An  organic  acid  [CaHs.COOH],  obtained 
from  benzoin  by  sublimation,  or  prepared  arti- 
ficially. It  should  be  kept  in  dark  amber- 
colored,  well-stoppered  bottles,  in  a  cool  place." 
U.  S.  "Benzoic  Acid,  CeHs.COOH,  is  ob- 
tained from  benzoin  by  sublimation.  It  may 
also  be  obtained  from  toluene,  from  hippuric 
acid,  and  from  other  organic  compounds."   Br. 

Acidum  Benzoicum  Subiimatum,  Flores  Benzoes 
(Flowers  of  Benzoin)  ;  Acide  benzolque.  Fleurs  de 
Benjoin,  Fr. ;  Acidum  Benzoicum,  P.  O. ;  Benzoesaure, 
Benzoeblumen,  O.;  Acido  benzoico,  It.,  Sp. 

Both  the  U.  S.  and  Br.  Pharmacopoeias  have 
omitted  processes  for  the  preparation  of  ben- 
zoic acid. 

Formerly  the  benzoin  before  sublimation  was 
mixed  with  sand;  but  this  is  now  usually 
omitted,  as  not  only  useless,  but  probably  inju- 
rious by  favoring  the  production  of  empyreu- 
matic  substances.  The  acid,  which  exists  in  the 
benzoin  combined  with  resin,  is  volatilized  by 
the  heat,  and  condensed  in  the  upper  part  of 
the  apparatus.  Unless  the  temperature  be  very 
carefully  regulated,  a  portion  of  the  resin  is 
decomposed,  and  an  oily  substance  generated, 
which  rises  with  the  acid,  and  gives  it  a  brown 
color,  from  which  it  cannot  be  entirely  freed  by 
bibulous  paper;  and  this  result,  even  with  the 
greatest  caution,  sometimes  takes  place.  The 
process  for  subliming  benzoic  acid  may  be  con- 
ducted in  a  glazed  earthenware  vessel,  capped 
by  a  cone  of  paper,  or  by  another  vessel  with 
a  small  opening  at  the  top,  and  a  band  of  paper 
pasted  round  the  place  of  junction.  After  the 
heat  has  been  applied  for  an  hour,  the  process 
should  be  suspended  until  the  sublimed  acid  is 
removed  from  the  upper  vessel  or  paper  cone, 
when  it  may  be  renewed,  and  the  acid  again 
removed,  and  thus  alternately  until  colored 
vapors  rise.    Mohr,  after  expei-imenting,  recom- 
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mended  the  following  plan  as  unobjectionable. 
Tn  a  round  cast  iron  vessel,  eight  or  nine  inches 
in  diameter  and  two  inches  deep,  a  pound  or 
less  of  coarsely  powdered  benzoin  is  placed,  and 
uniformly  strewed  over  the  bottom.  The  top 
of  the  vessel  is  closed  by  a  sheet  of  bibulous 
paper,  which  is  secured  to  the  sides  by  paste. 
A  cylinder  of  thick  paper  in  the  form  of  a 
hat,  just  large  enough  to  fit  closely  around  the 
sides  of  the  pot,  is  then  placed  over  it,  and  in 
like  manner  secured  by  paste.  A  moderate  heat 
is  now  applied  by  means  of  a  sand  bath,  and 
continued  for  three  or  four  hours.  The  vapors 
pass  through  the  bibulous  paper,  which  absorbs 
the  empyreumatic  oil,  and  are  condensed  within 
the  hat  in  brilliant  white  flowers,  having  an 
agreeable  odor  of  benzoin.  (Ann.  Pharm.,  xxix. 
178.)  The  process  official  in  U.  S.  P.  1870  was 
based  upon  Mohr's,  but  it  frequently  happens 
that  the  sublimed  crystals,  after  they  have 
formed  in  the  cap,  and  while  the  sublimation  is 
still  going  on,  fall  upon  the  bibulous  paper, 
and  if  this  paper  should  happen  to  be  heated 
to  only  120°  (\  (248°  P.)  the  crystals  will  melt, 
and  soon  stop  up  the  pores  of  the  paper.  If 
coarse  muslin  be  substituted  for  the  bibulous 
paper,  it  serves  the  purpose  of  retaining  any 
empyreumatic  substances,  and  yet  permitting 
the  vapors  to  pass  through  without  becoming 
glazed  by  a  deposit  of  melted  acid.  Strips  of 
paper  passed  at  irregular  intervals  across  the 
cap  prevent  the  falling  back  of  crystals.  The 
remaining  acid  of  the  benzoin  may  be  ext meted, 
if  deemed  advisable,  by  treating  the  residue  of 
the  balsam  with  lime  or  sodium  carbonate. 
From  the  mode  of  preparing  benzoic  aeid  by 
sublimation,  it  was  formerly  called  flowers  of 
benzoin. 

Another  mode  of  separating  the  acid  from 
benzoin  is  by  combining  it  with  a  salifiable 
base  and  precipitating  with  an  acid.  Sueh  is 
the  process  of  Scheele.  It  consists  in  boiling 
the  powdered  benzoin  with  calcium  hydroxide 
and  water,  filtering  the  solution  of  calcium  ben- 
zoate  thus  obtained,  and  precipitating  the  ben- 
zoic acid  with  hydrochloric  acid.  In  order  to 
get  the  benzoic  acid  in  the  ordinary  form,  it  has 
been  proposed  to  sublime  the  acid  after  its  pre- 
cipitation. 

Several  other  modes  of  extracting  the  acid 
have  been  recommended.  The  following  is  the 
process  of  Stolze.  One  part  of  the  benzoin  is 
dissolved  in  three  parts  of  alcohol,  the  solution 
filtered  and  introduced  into  a  retort,  and  the 
acid  saturated,  by  sodium  carbonate  dissolved 
in  a  mixture  of  eight  parts  of  water  and  three 
of  alcohol.  The  alcohol  is  distilled  off  and 
the  sodium  benzoate  contained  in  the  residuary 
liquid  is  decomposed  by  sulphuric  acid,  which 
precipitates  the  benzoic  acid.  This  is  purified 
by  solution  in  boiling  water,  whieh  lets  fall  the 
aeid  when  it  cools.  By  this  process  Stolze 
obtained  18  per  cent,  of  acid  from  benzoin  con- 
taining 19.425  per  cent.  By  the  process  of 
Scheele  he  obtained  13.5  per  cent.;  by  the 
agency  of  sodium  carbonate,  12  per  cent.;  by 


sublimation,  only  7.6  per  cent.  Scharling  pre- 
pared benzoic  acid  by  means  of  heated  steam, 
and  obtained  8  per  cent.     (A.  J.  P.,  xxiv.  236.) 

The  acid  is  manufactured  very  cheaply  by 
synthetic  methods.  The  two  most  commonly 
employed  are  those  which  start  either  with 
toluene,  CeHsCHs,  or  naphthalene,  CioHs.  In 
the  first  method  the  toluene  is  changed  to  ben- 
zotrichloride,  CeHs.CCki,  and  this,  heated  with 
water  to  150°  C.  (302°  F.)  in  closed  ves- 
sels, generates  benzoic  acid  according  to  the 
reaction : 

CsHs.CCls  +  2HaO  =  CeHs.COOH  +  3HC1 
By  the  second  method  naphthalene  is  changed 
first  into  naphthalene  tetrachloride,  and  this 
by  the  action  of  nitric  acid  into  phthalic 
acid,  CeH4(C00H)a.  This  is  converted  into 
a  calcium  phthalate  and  strongly  heated  with 
calcium  hydroxide,  whereby  the  phthalate  is 
converted  into  calcium  carbonate  and  benzoate; 
this  latter  salt  is  then  treated  with  hydrochloric 
acid,  and  the  benzoic  acid  thus  set  free.  This 
acid  is  frequently  resublimed  in  contact  with 
benzoin,  in  order  to  give  it  the  vanilla-like  odor 
of  the  acid  sublimed  from  the  gum.  A  method 
of  making  benzoic  acid  from  tannin  or  gallic 
acid  is  described  in  Ph.  Era,  1S92,  172.  P. 
Schulze  produced  benzoic  acid  by  healing  ben- 
zal  chloride  or  benzotrichloride  in  the  presence 
of  ferric  benzoate  or  metallic  iron.  The  pro- 
eess  is  patented.    (Ph.  Centralh.,  1S96,  221.) 

Under  the  name  of  German  benzoic  acid, 
there  was  at  one  time  imported  into  the  United 
States  benzoic  acid  prepared  from  the  urine  of 
cattle  and  horses  by  treating  it  with  milk  of 
lime  and  boiling  the  calcium  hippurate  with 
hydrochloric  acid.  By  boiling  the  hippuric 
acid  thus  separated,  with  hydrochloric  aeid,  it 
is  split  into  benzoic  acid  and  glycocoll,  accord- 
ing to  the  reaction : 

CqHbNOs  +  HaO  =  CalLsNOa  -f  CrlleOa 
It  is  white,  has  a  fine  lustre,  and  is  said 
to  be  very  pure,  but  sometimes  has  a  slight 
urinous  odor  indicative  of  its  origin.  (A.  J. 
P.,  xxvii.  23;  P.  J.,  July,  1875.)  Owing  to 
the  scarcity  in  the  market  of  benzoin  yielding 
paying  quantities  of  benzoic  acid,  it  was  asserted 
that  the  English  manufacturers  used  certain 
varieties  of  Botany  Bay  gum  (Gum  acroides), 
and  obtained  a  larger  yield  of  an  acid  which  was 
at  one  time  regarded  as  cinnamic,  but  has  been 
shown  to  be  benzoic  acid.    (N.  R.,  Feb.  1879.) 

Properties. — Sublimed  benzoic  acid  is  in 
"  white,  or  yellowish-white,  lustrous  scales  or 
friable  needles,  nearly  odorless,  or  having  a 
slight  characteristic  odor  resembling  that  of 
benzoin,  and  an  acid,  pungent  taste;  somewhat 
volatile  at  a  moderately  warm  temperature,  and 
acquiring  a  yellow  color  on  exposure  to  light." 
U.  S.  From  solution  the  acid  crystallizes  in 
transparent  prisms.  When  quite  pure  it  is 
inodorous;  but  prepared  by  sublimation  from 
the  balsam  it  has  a  peculiar,  agreeable,  aromatic 
odor,  dependent  on  the  presence  of  an  oil,  which 
may  be  separated  by  dissolving  the  acid  in  alco- 
hol and  precipitating  it  with  water.    Its  taste  is 
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warm,  acrid,  and  acidulous.  It  is  unalterable  in 
the  air,  but  at  121.6°  C.  (251°  F.)  melts,  and  at 
a  somewhat  higher  temperature  rises  in  suffoca- 
ting vapors.  Sp.  gr.  1.29.  The  Br.  Pharmaco- 
poeia gives  as  its  melting  point  121.4°  C.  (250.5° 
F.) ;  "  but  when  obtained  from  benzoin,  it  melts 
at  about  248°  F.  (120°  C),  forming  a  yellowish 
liquid  which  becomes  brownish  but  not  red  as 
the  temperature  rises  (absence  of  hippuric 
acid),  and  boils  at  about  462°  F.  (238.9°  C). 
When  heated  to  the  last-named  temperature,  it 
passes  off  in  vapor  which  burns  with  a  bright- 
yellow  flame,  and  leaves  only  a  slight  residue." 
Br.  It  is  inflammable,  burning  without  residue. 
One  hundred  parts  of  90  per  cent,  alcohol  dis- 
solve about  forty  parts,  while  the  same  quan- 
tity of  pure  ether  will  dissolve  about  thirty 
parts.  (Bourgoin.)  The  addition  of  borax  or 
sodium  phosphate  increases  its  solubility.  It 
is  readily  dissolved  by  alcohol,  and  by  con- 
centrated sulphuric  and  nitric  acids,  from  which 
it  is  precipitated  by  water.  "  Soluble  in  281 
parts  of  water  and  in  1.8  parts  of  alcohol 
at  25°  C.  (77°  F.) ;  in  15  parts  of  boiling  water, 
and  in  1  part  of  boiling  alcohol;  also  soluble 
in  3  parts  of  ether,  7  parts  of  chloroform,  and 
readily  soluble  in  carbon  disulphide,  benzene, 
fixed  and  volatile  oils;  sparingly  soluble  in 
petroleum  benzin."  U.  S.  "  It  is  soluble  in  400 
parts  of  cold  or  17  parts  of  boiling  water,  in  its 
own  weight  of  absolute  alcohol,  in  3  parts  of 
alcohol  (90  per  cent.),  in  2.5  of  ether,  in  7  of 
chloroform,  and  in  the  fixed  and  volatile  oils; 
also  in  solutions  of  the  alkalies  and  of  calcium 
hydroxide,  forming  benzoates,  and  it  is  pre- 
cipitated from  these  on  the  addition  of  hydro- 
chloric acid  unless  the  solutions  are  very  dilute." 
Br.  It  is  entirely  soluble  in  solutions  of  potas- 
sium, sodium,  or  ammonium  hydroxides,  from 
which  it  is  precipitated  by  hydrochloric  acid. 
On  carefully  neutralizing  any  of  these  solu- 
tions and  adding  solution  of  ferric  sulphate 
previously  diluted  with  water,  a  flesh-colored 
precipitate  is  produced.  Its  solution  reddens 
litmus  paper,  and  with  salifiable  bases  it  forms 
salts  called  benzoates. 

"  Benzoic  Acid  volatilizes  freely  with  the 
vapor  of  water.  On  heating  it  to  100°  C.  (212° 
F.),  it  begins  to  sublime.  At  121.4°  C.  (250.5° 
F.)  it  melts,  and  at  a  higher  temperature  it  is 
consumed  without  leaving  a  residue.  The  acid 
sublimed  from  benzoin  has  a  lower  melting 
point,  and  a  greater  solubility  in  water,  than 
that  prepared  artificially.  An  aqueous  solu- 
tion of  Benzoic  Acid  colors  blue  litmus  paper 
red.  On  heating  Benzoic  Acid  gradually  with 
3  parts  of  freshly  slaked  lime  in  a  dry  test- 
tube,  benzene  is  evolved.  Benzoic  Acid  is  freely 
soluble  in  solutions  of  alkali  hydroxides.  On 
carefully  neutralizing  such  a  solution,  and  add- 
ing ferric  chloride  T.S.,  previously  diluted  with 
2  volumes  of  water,  and  neutralized,  if  neces- 
sary, by  ammonia  water,  a  flesh-colored  pre- 
cipitate of  ferric  benzoate  is  produced.  A  solu- 
tion of  Benzoic  Acid  in  pure,  cold  sulphuric 
acid,   when    gently    warmed,    should    not    turn 


darker  than  light  brown;  if  it  is  then  poured 
into  water,  the  Benzoic  Acid  should  separate  as 
a  white  precipitate,  and  the  liquid  should  be 
colorless  (absence  of  readily  carbonizable, 
organic  matters).  If  0.5  Gm.  of  the  Acid  and 
0.8  Gm.  of  calcium  carbonate  be  mixed  with  a 
little  distilled  water  in  a  crucible,  the  mixture 
dried,  gently  ignited,  and  then  dissolved  in  20 
Cc.  of  distilled  water,  with  the  aid  of  nitric  acid 
in  slight  excess,  and  filtered,  the  addition  of 
silver  nitrate  T.S.  should  not  produce  much 
more  opalescence  than  is  produced  by  the  same 
quantify  of  the  same  reagent  in  a  solution 
measuring  20  Cc,  prepared  by  dissolving  0.8 
Gm.  of  the  same  calcium  carbonate  in  distilled 
water  with  the  aid  of  nitric  acid  (absence  of 
more  than  traces  of  chlorine).  On  warming 
0.5  Gm.  of  the  Acid  with  5  Cc.  of  water,  and 
0.5  Gm.  of  potassium  permanganate  in  a  test- 
tube,  loosely  stoppered,  and  placing  it  in  a 
water-bath  heated  to  about  45°  C.  (113°  F.) 
for  about  ten  minutes,  then  tightly  stoppering, 
and  cooling  the  test-tube  with  cold  water, 
upon  removing  the  stopper,  no  odor  of  oil 
of  bitter  almond  should  be  discernible  (absence 
of  cinnamic  acid) ."  U.  S.  "  When  0.5  gramme 
is  heated  in  a  closed  crucible  with  twice  its 
weight  of  calcium  carbonate,  the  mass  dis- 
solved in  diluted  nitric  acid,  and  solution  of 
silver  nitrate  added,  only  the  slightest  cloudi- 
ness should  result  (absence  of  chlorobenzoic 
acid).  It  should  yield  no  characteristic  reac- 
tion with  the  tests  for  oxalates.  It  should  not 
develop,  the  odor  of  benzaldehyde  Avhen  warmed 
with  its  own  weight  of  potassium  perman- 
ganate and  ten  times  its  weight  of  diluted  sul- 
phuric acid  (absence  of  cinnamic  acid).  0.2 
gramme  suspended  in  10  cubic  centimetres  of 
water  should  not  immediately  discharge  the 
color  of  two  drops  of  solution  of  potassium 
permanganate  (absence  of  hippuric  and  cinna- 
mic acids)."     Br. 

Benzoic  acid  is  a  characteristic  constituent  of 
the  balsams,  and  has  been  found  in  vegetable 
and  animal  products.  When  heated,  it  should 
sublime  without  residue;  but  the  Br.  Pharm. 
allows  a  slight  residue  for  impurities. 

Potassium  permanganate  has  been  depended 
upon  more  than  any  other  reagent  to  distin- 
guish between  benzoic  acids  as  obtained  from 
different  sources.  Schacht  proposes  the  follow- 
ing test:  if  3  grains  of  benzoic  acid  be  dis- 
solved in  96  minims  of  solution  of  potassium 
hydroxide,  sp.  gr.  1.777,  diluted  with  96  minims 
of  distilled  water,  and  10  drops  of  a  solution 
made  by  dissolving  1  grain  of  potassium  per- 
manganate in  200  grains  of  water  be  added  to 
it  and  the  whole  heated  to  boiling,  dark  green 
liquids  (in  which  brown  precipitates  gradually 
appear)  are  produced  if  the  benzoic  acid  be 
obtained  from  urine,  from  toluene,  or  from  com- 
mercial benzoin,  while  if  the  benzoic  acid  be 
from  Siam  benzoin  (sublimed  or  made  by  wet 
process)  decoloration  of  the  liquids  and  brown 
precipitates  are  produced,  due  to  the  presence 
of  cinnamic  acid.     (Ph.  Centralh.,  1881,  565.) 
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The  odor  of  bitter  almonds  confirms  the  pres- 
ence of  cinnamie  acid.  Essell  {Ph.  Ztg.,  1904, 
272)  modifies  this  test  to  secure  greater 
accuracy  as  follows :  0.2  Gm.  of  the  finely  pow- 
dered benzoic  acid  and  5  Cc.  of  tenth-normal 
permanganate  solution  are  mixed  in  a  test  tube 
of  wide  diameter  and  securely  corked.  When 
the  red  color  is  discharged  (usually  after  a  few 
minutes)  5  Cc.  more  of  tenth-norcnal  perman- 
ganate solution  are  added,  and  the  tube  is  set 
aside  from  15  to  30  minutes,  with  frequent  shak- 
ing. If  then  the  cork  be  removed  the  odor  of 
benzaldehyde  will  be  strongly  perceptible  in  the 
presence  of  5  per  cent,  of  cinnamie  acid,  and 
distinctly  recognizable  if  only  1  per  cent,  is 
present.  It  is  claimed  that  benzoic  acid  from 
benzoin  can  be  distinguished  from  that  from 
other  sources  by  adding  rcsorcinol  and  sul- 
phuric acid  to  the  alcoholic  solution  of  the  acid ; 
the  benzoin-benzoic  acid  gives  a  beautiful  red 
color,  due  probably  to  a  trace  of  vanillin  or 
other  aldchvdc  in  (he  natural  product.  (Gbldner, 
Ph.  Ztg.,  L892,  697.) 

Uses. — Benzoic  acid  is  irritant  to  the  alimen- 
tary mucous  membrane,  and  as  a  stimulant  ex- 
pectorant is  of  some  value  in  chronic  bronchitis 
and  the  later  stages  of  the  acute  disorder.  Led 
by  his  belief  that  it  has  the  power  of  convert- 
ing uric  acid  into  hippuric  acid,  Alexander 
Ure  many  years  ago  proposed  benzoic  acid  as 
a  remedy  for  the  dissolving  of  deposits  of  the 
urates,  but  it  is  now  proved  that  the  hippuric 
acid  which  appears  in  the  urine  of  those  taking 
benzoic  acid  is  formed  out  of  the  benzoic  acid 
itself.  This  conversion  would  appear  to  take 
place  in  the  kidneys,  since,  after  the  exhibition 
of  large  doses,  benzoic  and  not  hippuric  acid 
can  be  detected  in  the  blood,  while  even  small 
amounts  of  hippuric  acid  injected  into  the 
blood  produce  violent  poisoning.  Moreover, 
Bunge  and  Schmiedeberg  have  succeeded  in 
converting  benzoic  acid  into  hippuric  acid  by 
passing  blood  containing  benzoic  acid  slowly 
through  the  kidneys  immediately  after  their  re- 
moval from  the  body.  In  rare  cases,  according 
to  Meissner  and  Shepard,  the  benzoic  acid  is 
converted  into  succinic  instead  of  hippuric  acid. 
When  it  is  given  very  freely  a  portion  of  the 
benzoic  acid  escapes  unchanged.  Where  the 
nitrogen  necessary  for  the  conversion  of  the 
benzoic  into  hippuric  acid  comes  from,  is  at 
present  unknown.  A  priori  it  would  seem  prob- 
able that  the  source  of  this  nitrogen  was  the 
urea,  but  the  testimony  as  to  the  effect  of  the 
injection  of  benzoic  acid  upon  the  urea  and  uric 
acid  of  the  urine  is  entirely  contradictory.  In- 
vestigators are  about  equally  divided  in  their 
findings  that  the  uric  acid  is  very  much  dimin- 
ished, and  that  it  remains  normal ;  a  fact  which 
is  also  true  of  urea.  In  our  own  experience 
benzoic  acid  has  seemed  to  be  a  very  useful 
remedy  in  the  treatment  of  uric  acid  gravel, 
though  without  specific  influence  on  the  uric 
acid  diathesis. 

The  urine  is  always  strongly  acidified  by  the 
free  administration  of  benzoic  acid,  so  that  the 


remedy  is  useful  in  phosphatic  gravel  and  in 
ammoniacal  cystitis  with  a  tendency  to  a 
deposit  of  the  phosphates.  Its  beneficial  in- 
fluence, of  course,  continues  only  during  its 
administration,  and  it  is  necessary  to  give  it  in 
very  large  doses — up  to  a  drachm  a  day.  It 
has  been  strongly  recommended  in  nocturnal 
incontinence,  and  has  also  sometimes  been 
given  with  advantage  in  various  forms  of  cysti- 
tis and  even  in  acute  gonorrhoea.  As  first 
pointed  out  by  Dougall  in  1872,  benzoic  acid 
is  a  powerful  antiseptic.  Bucholz  found  that 
0.2  per  cent,  of  it  has  a  decided  influence  upon 
the  development  of  the  organisms  of  putrefac- 
tion ;  and  P.  Baden  Benger  (P.  J.,  1875,  p.  211) 
states  that  one-fourth  of  a  grain  of  it  added 
to  a  fluidounce  cf  infusion  of  orange,  buchu, 
or  gentian  will  cause  the  infusion  to  keep  un- 
changed for  at  least  one  month. 

Benzoic  acid  and  benzoates  (notably  sodium 
benzoate)  are  ingredients  in  many  antiseptic 
preparations.  Patented  preservative  mixtures 
containing  benzoic  acid  are  numerous.  A  maxi- 
mum (one-fourth  of  one  per  cent.)  of  sodium 
benzoate  is  now  allowed  by  law  in  the  State 
<>f  Pennsylvania  for  use  as  a  preservative  in 
fruit  juices  and  syrups.  Benzoic  acid  may  be 
administered  in  pill,  using  soap  as  an  excipient. 
It  is  an  ingredient  in  some  cosmetic  washes,  and 
has  been  employed  by  way  of  fumigation  as  a 
remedy  in  affections  of  the  skin.  It  has  also 
been  employed  as  a  local  haemostatic,  in  connec- 
tion with  alum,  with  considerable  asserted  suc- 
cess; but  there  can  be  little  doubt  that  alum  is 
the  more  efficient  ingredient. 

Dose,  ten  to  thirty  grains  (0.65  to  2.0  Gm.). 

Off.  Prep. — Liquor  AntisepticuB,  U.  8. ;  Tinc- 
tura  Opii  Ammoniata,  Br.;  Tinctura  Opii  Cam- 
phorata,  U.  B.  (Br.);  Trochiacus  Acidi  Ben- 
zoici,  Br. 

ACIDUM  BORICUM.  U.  S.,  Br. 

BORIC  ACID    [Boracic  Acid] 

(ai/iiluni   bo'rj-cum) 
H3BOs  =  61.54 

"  It  should  contain  not  less  than  99.8  per- 
cent, of  pure  Boric  Acid  [B(0H)3]."  U.  S. 
"  A  weak  acid  having  the  formula  H3BO3. 
Obtained  by  the  interaction  of  sulphuric  acid 
and  borax,  and  by  the  purification  of  native 
boric  acid."   Br. 

Hydrogen  Borate ;  Aeidum  Boracicum ;  Boracic 
Acid;  Acide  Borique  CristalllBS,  Fr.  Cod.;  Acidum 
Boricum,  P.  G.;  Borsaure,  O. ;  Acldo  borlco,  It.,  Sp. 

Boric  acid  occurs  in  small  amount,  most 
probably  in  combination  as  a  magnesium  salt,  in 
sea  water  and  in  certain  mineral  waters,  as  the 
hot  springs  of  Wiesbaden,  Aix-la-Chapelle,  and 
Vichy;  in  certain  mineral  substances,  such  as 
the  borocalcite  which  occurs  in  considerable 
quantities  in  the  nitre  beds  of  Chili;  in  the 
natural  borax  or  tincal,  first  found  in  the  basins 
of  dried-up  lagoons  in  Central  Asia,  and  after- 
wards  in   large  amount  in   Clear  Lake,  Call- 
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fornia;  in  ulexite  (sodium  and  calcium  borate) 
and  colemanite  (calcium  borate).  The  last  of 
these  minerals  now  yields  by  far  the  largest 
amount  of  the  boric  acid  obtained  on  the  Pacific 
coast.  It  is  found  in  a  large  vein  deposit  in 
San  Bernardino  County,  California,  where  it  is 
mined  and  shipped  to  the  works  of  the  Borax 
Consolidated  Co.  (Limited),  at  Alameda,  Cali- 
fornia. Boric  acid  itself  is  extracted,  under 
the  name  of  sassolin,  from  the  lagoons  of  the 
volcanic  districts  of  Tuscany,  and  from  the 
crater  of  Vulcano,  one  of  the  Lipari  Islands. 

Preparation. — In  the  neighborhood  of  Monte 
Rotondo,  Lago  Zolforeo,  Sasso,  and  Larderello 
are  found  numerous  hillocks  and  fissures,  the 
latter  of  which  emit  hot  aqueous  vapor  contain- 
ing boric  acid  and  certain  gases.  Around  one 
or  several  of  these  fissures,  called  suffioni,  a 
circular  basin  of  masonry  is  built,  which  is 
filled  with  water  and  called  a  lagoon.  By  the 
jets  of  vapor  constantly  breaking  through  it, 
the  water  becomes  gradually  impregnated  with 
boric  acid  and  heated.  A  series  of  such  lagoons 
are  made  to  communicate  with  each  other  on  the 
declivity  of  a  hill,  and  the  lowest  to  discharge 
itself  into  a  reservoir,  where  the  .solution  is 
allowed  to  rest  and  deposit  mechanical  impuri- 
ties. From  this  reservoir  the  solution  is  made  to 
pass  into  leaden  evaporating  pans,  heated  by 
the  natural  vapor,  where  it  is  sufficiently  con- 
centrated to  fit  it  for  being  conducted  into 
wooden  tubs,  where  it  is  allowed  to  cool  and 
crystallize.  The  crude  acid  thus  obtained  con- 
tains from  74  to  84  per  cent,  of  boric  acid,  the 
impurities  consisting  chiefly  of  alum,  the  double 
ammonium  and  magnesium  sulphate,  and  cal- 
cium sulphate.  The  production  of  Tuscan  boric 
acid  for  the  year  1902  was  stated  to  be  2763 
metric  tons,  while  that  for  1903  amounted  to 
2583  metric  tons. 

About  9000  metric  tons  of  a  calcium  borate 
known  as  pandermite  were  produced  in  Turkey 
in  1903,  while  Chili  is  credited  with  having 
exported  15,734  tons  of  calcium  borate  in  the 
same   year. 

The  native  borax  minerals  of  California  sup- 
ply, at  present,  the  entire  American  demand  for 
boric  acid.  The  American  production  of  refined 
borax  including  boric  acid  for  the  year  1902 
was  18,152  metric  tons,  valued  at  $2,536,614. 
The  production  of  crude  borax  in  the  United 
States  for  the  year  1904  was  41,422  metric 
tons. 

Properties. — "  Transparent,  colorless  scales, 
of  a  somewhat  pearly  lustre,  or  six-sided,  tri- 
clinic  crystals,  or  a  light,  white,  very  fine  pow- 
der, slightly  unctuous  to  the  touch ;  odorless,  hav- 
ing a  faintly  bitter  taste,  and  permanent  in  the 
air.  Boric  Acid  is  soluble  in  18  parts  of  water, 
15.3  parts  of  alcohol,  and  4.6  parts  of  glycerin 
at  25°  C.  (77°  F.) ;  in  3  parts  of  boiling  water 
and  4.3  parts  of  boiling  alcohol.  The  addition 
of  hydrochloric  acid  decreases  its  solubility  in 
water."  U.  S.  "  Soluble  in  30  parts  of  cold 
water,  in  4  of  glycerin,  in  30  of  alcohol  (90  per 
cent.),  and  in  3  of  boiling  looter,"    Br,    Boric 


acid  has  a  sp.  gr.  of  1.434,  dissolves  in  three 
parts  of  boiling  water  and  in  volatile  oils,  but 
is  insoluble  in  ether.  On  evaporation  of  the 
alcoholic  solution,  the  boric  acid  volatilizes  even 
more  readily  than  from  the  aqueous  solution. 
Glycerin,  when  heated,  dissolves  a  very  large 
quantity  of  boric  acid.  (See  Glyceritum  Boro- 
glycerini;  also  Boroglyceride,  Part  II.)  Its 
aqueous  solution  tastes  somewhat  acid,  colors 
litmus  paper  a  wine  red,  and  changes  turmeric 
paper  to  a  brown  color,  analogous  to  that  pro- 
duced by  alkalies,  even  when  hydrochloric  acid 
is  present.  On  moistening  the  paper  so  browned 
and  then  dried  with  caustic  alkali  solution,  it 
turns  first  blue  and  then  a  dirty  gray  color. 
Cassol  and  Gerraus  (Chem.  News,  1903,  27)  use 
curcumin  with  oxalic  acid  for  determining  the 
presence  of  boric  acid  when  used  as  a  preserva- 
tive for  foods.  "  When  heated  to  100°  C.  (212° 
F.),  Boric  Acid  loses  water,  forming  metaboric 
acid  (HBO2),  which  slowly  volatilizes  at  that 
temperature.  Heated  to  160°  C.  (320°  F.),  it 
fuses  to  a  glassy  mass  of  tetraboric  (or  pyro- 
boric)  acid  (H2B4O7);  at  a  higher  temperature 
the  fused  mass  swells  up,  loses  all  of  its  water, 
and  becomes  boron  trioxide  (B2O3),  which 
fuses  into  a  transparent,  hygroscopic,  non-vola- 
tile mass.  Boric  acid  readily  volatilizes  from  a 
boiling  aqueous  solution.  Its  solution  in  alcohol 
or  glycerin,  when  ignited,  burns  with  a  flame 
enveloped  with  a  green-colored  mantle.  An 
aqueous  solution  of  Boric  Acid  (1  in  50)  colors 
blue  litmus  paper  red,  and  yellow  turmeric 
paper  broAvnish-red  after  drying,  even  when  the 
solution  has  been  acidulated  with  hydrochloric 
acid;  this  brownish-red  color  is  changed 
to  bluish-black  by  ammonia  water.  If  1 
Gm.  of  Boric  Acid  be  added  to  10  Cc.  of  boiling 
alcohol  in  a  test-tube,  complete  solution  should 
result."  U.  S.  "  It  changes  the  color  of  litmus 
to  wine-red  in  the  cold,  a  hot  saturated  solution 
giving  a  bright  red  color;  turmeric  paper  mois- 
tened with  an  aqueous  solution,  even  when 
slightly  acidulated  with  hydrochloric  acid, 
becomes  brownish-red  on  gently  drying,  and 
this  color  changes  to  a  greenish-black,  if  solu- 
tion of  potassium  hydroxide  be  added.  The 
solution  in  alcohol  burns  with  a  flame  tinged 
with  green,  especially  when  the  solution  is 
acidulated  with  sulphuric  acid.  Boric  Acid 
liquefies  when  warmed,  and  on  careful  heating 
loses  43.6  per  cent,  of  its  weight,  the  product 
solidifying,  on  cooling,  to  a  brittle  glass-like 
mass.  It  should  yield  no  characteristic  reac- 
tion with  the  tests  for  lead  or  copper,  and  only 
the  slightest  reactions  with  the  tests  for  iron, 
calcium,  magnesium,  potassium,  sodium,  am- 
monium, chlorides,  and  sulphates."     Br. 

Boric  acid  is  a  weak  acid,  or  may  even  act 
as  a  base.  Thus,  with  sulphuric  and  phosphoric 
acids  it  forms  compounds  which  may  be  con- 
sidered as  salts.  Its  compounds  with  bases, 
when  in  solution,  are  readily  decomposed  by 
other  acids,  but  at  red  heat  boric  oxide  will 
displace  many  of  the  stronger  but  more  vola- 
tile acids.    "  The  aqueous  solution  of  the  Acid 
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(1  in  25)  should  not  be  precipitated  by  barium 
chloride  T.S.  (absence  of  sulphates) ;  by  silver 
nitrate  T.S.  with  nitric  acid  (absence  of  chlo- 
rides); by  ammonium  oxalate  T.S.  (calcium); 
or  by  sodium  phosphate  T.S.  and  ammonia 
water  (magnesium),  or  respond  to  the  Time- 
Limit  Test  for  heavy  metals  (see  Part  III, 
Test  No.  121).  5  Cc.  of  the  saturated  aqueous 
solution  should  not  respond  to  the  Modified 
Gutzeit's  Test  for  arsenic  (see  Part  III,  Test 
No.  17).  In  a  solution  of  1  Gm.  of  Boric  Acid 
in  a  mixture  of  1  Cc.  of  hydrochloric  acid  and 
49  Cc.  of  water,  0.5  Cc.  of  potassium  ferro- 
cyanide  T.S.  should  not  at  once  produce  a  blue 
color  (limit  of  iron).  One  Gm.  of  Boric  Acid, 
when  dissolved  in  ~A)  Cc.  of  distilled  water, 
after  the  addition  of  50  Cc.  of  glycerin,  should 
require  not  less  than  1G.2  Cc.  of  normal  sodium 
hydroxide  V.S.,  for  neutralization  (correspond- 
ing to  at  least  99.8  percent,  of  Boric  Acid), 
pheuolphthalein  T.S.  being  used  as  indicator." 
U.  S.  Schiiuffele  of  Paris,  has  drawn  attention 
to  a  commercial  boric  acid  containing  lead.  (N. 
R.,  July,  1877). 

Boric  acid  requires  18  parts  of  cold  water  to 
dissolve  it,  and  this  fact  has  led  to  many 
attempts  to  increase  its  solubility  without  inter- 
fering with  its  usefulness.  The  use  of  jrlyeerin 
has  been  officially  sanctioned.  Scholz  and  Man- 
sier  recommend  the  use  of  magnesium  car- 
bonate (11  per  cent.),  but  sneh  an  addition  is 
not  always  permissible.  When  equal  parts  of 
boric  acid  and  borax  are  dissolved  in  boiling 
water  a  crystalline  mass  separates  on  cooling, 
which  has  been  termed  boro-borax.  Its  advan- 
tages are  increased  solubility  and  neutral  reac- 
tion. The  remarkable  volatility  of  boric  acid 
when  in  alcoholic  solution  has  been  observed 
by  Schneider  and  the  fact  utilized  in  its  quan- 
titative determination.  (Zeit.  Oest.  Apoth.  Ver., 
1896,  791.) 

Uses. — The  physiological  action  of  boric  acid 
and  its  salts  is  feeble,  yet  severe  and  even 
fatal  cases  of  poisoning  from  it  have  been 
reported.  The  symptoms  have  been  great  de- 
pression of  spirits,  fall  of  bodily  temperature,  a 
pulse  which  is  either  rapiu  or  slow  but  always 
very  feeble,  nausea,  violent  vomiting,  hiccough, 
sometimes  an  erythematous  eruption  accom- 
panied with  much  oedematous  swelling,  ecchy- 
moses,  disturbance  of  respiration,  and,  very 
late  in  the  poisoning,  coma  followed  by  death. 
The  acid  escapes  rapidly  from  the  system,  and 
to  some  extent  through  all  the  secretions,  but 
especially  by  the  urine.  It  has  been  demon- 
strated by  E.  T.  Stewart  and  H.  C.  Wood  to 
act  as  a  depressant  upon  the  spinal  centres,  and 
also  to  have  a  depressant  influence  upon  the 
heart  itself. 

Boric  acid  and  its  salts  are  usually  poisonous 
to  the  lower  forms  of  life,  and  have  consider- 
able antiseptic  power,  but  the  experiments  of 
Sternberg  and  of  Andrews  have  shown  that 
this  influence  is  too  feeble  to  be  depended  upon 
against  pathogenetic  germs.  The  acid  acts  upon 
mucous  membranes  as  a  soothing  detergent,  is 


nearly  free  from  irritating  properties,  and  is 
much  used  as  a  local  application  in  mucous 
membrane  inflammations,  such  as  conjuncti- 
vitis, aphthous  ulceration  of  the  mouth,  and  even 
diphtheria. 

In  antiseptic  surgery  the  remedy  has  been 
tried,  but  has  failed  to  take  rank  with  more 
powerful  agents.  Lint  saturated  with  an  aque- 
ous solution,  or  an  ointment  produced  by  melt- 
ing one  part  each  of  spermaceti  and  white 
wax  with  six  parts  of  vaseline  and  add- 
ing while  hot  two  to  four  parts  of  a  saturated 
glycerite  of  boric  acid,  may  be  used.  In  treat- 
ing wounds,  it  is  often  desirable  to  use  a  solu- 
tion containing  more  than  4  per  cent,  of  boric 
acid  (about  the  extent  of  its  solubility  in 
water).  Jaenicke  proposes  for  this  purpose  a 
mixture  of  equal  parts  of  boric  acid  and  borax, 
of  which  1G  per  cent,  is  soluble  in  water  at 
ordinary  temperature.  It  is  said  to  be  non- 
irritating,  non-poisonous,  and  efficacious;  being 
soluble  to  the  extent  of  30  per  cent,  in  water  at 
the  temperature  of  the  blood,  the  solution  can 
be  applied  to  the  interior  of  organs;  on  cooling, 
the  crystals  of  the  acid  salt  separate.  (A.  J.  P., 
1892,  97.)  In  ammoniacal  cystitis  boric  acid 
may  be  given  internally,  and  the  washing  out 
of  the  bladder  with  a  saturated  solution  of  the 
acid  or  of  borax  often  acts  most  happily. 

Of  the  acid,  ten  grains  (0.65  Gm.)  may  be 
given  three  times  a  day;  strength  of  the  solu- 
tion for  use  on  the  conjunctiva  or  other  mucous 
membrane,  from  five  grains  to  the  ounce  up 
to  saturation.  Fatal  cases  of  boric  acid  poi- 
soning have  been  produced  by  the  immoderate 
use  of  its  solution  in  washing  out  internal 
cavities.  Two  ounces  of  boric  acid  in  the 
vagina  produced  violent  poisoning,  but  the 
patient  recovered.  The  question  of  the  use 
of  boric  acid  as  a  food  preservative  has  been 
the  cause  of  a  good  deal  of  dispute  and  is 
as  yet  hardly  definitely  determined.  It  has 
certainly  been  proven  that  very  large  doses  of 
boric  acid  may  be  taken  without  serious  poi- 
soning. Maass  indeed  affirms  that  common  salt 
is  twice  as  toxic,  at  least  for  the  frog.  Cyon 
found  that  borax  may  be  given  to  a  dog  up 
to  180  gr.  a  day  without  disturbing  the  general 
nutrition.  On  the  other  hand  the  statements 
of  Liebreich,  that  it  is  without  harmful  influence 
upon  the  kidney,  has  been  denied  by  Har- 
rington. As  the  result  of  an  elaborate  study 
under  the  auspices  of  the  United  States  Depart- 
ment of  Agriculture,  H.  A.  Wiley  concluded 
that  while  small  quantities  of  boric  acid  or 
borax  up  to  a  half  gramme  daily  can  be  taken 
for  a  short  period  of  time  without  detriment 
to  health,  the  long  continued  use  of  even  a 
small  dose  causes  disturbances  of  appetite  and 
digestion.  There  was  also  constantly  a  loss 
of  weight  which  Wiley  attributed  to  failure  in 
assimilation  on  account  of  digestive  distur- 
bances. The  habitual  use  of  any  preserved 
food  is  certainly  not  advantageous,  but  that 
boric  acid  is  distinctly  more  deleterious  than 
saltpetre   does   not   seem   to   be   demonstrated. 
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For  the  detection  of  boric  acid  in  food  products 
see  Chem.  News,  1903,  27;  A.  Pharm.,  1904, 
194;  J.  Am.  C.  S.,  1904,  91. 

The  tendency  of  the  crystals  of  boric  acid 
to  slip  from  under  the  pestle  renders  the  pro- 
cess of  pulverization  very  tedious.  It  is  essen- 
tial that  the  acid  be  in  an  impalpable  powder 
when  it  is  desired  to  make  an  ointment.  The 
gradual  addition  of  ether  to  the  acid  has  been 
suggested  as  a  valuable  aid  to  trituration. 
Manufacturers  at  the  present  time  supply  boric 
acid  made  by  precipitation  in  an  impalpable 
powder.  Boric  acid  ointment  (Lister's)  is  made 
from  one  part  each  of  boric  acid  and  white 
wax,  and  two  parts  each  of  oil  of  sweet  almond 
and  paraffin. 

Dose,  of  boric  acid,  five  to  ten  grains  (0.32 
to  0.65  Gm.). 

Off.  Prep. — Cataplasma  Kaolini,  17.  8.;  Glyc- 
eritum  Boroglycerini,  U.  8.  (Br.)  ;  Liquor 
Antisepticus,  V.  8.;  Unguentum  Acidi  Borici, 
U.  8.,  Br. 

ACIDUM  CAMPHORICUM.  U.  S. 

CAMPHORIC    ACID 

(ac'j-dum   cam-phor'j-cum) 

H2Ci0H1404  =  198.62 

"A   dibasic  organic  acid    [CsHi4(C00H)2], 

obtained  by  the  oxidation  of  camphor."    U.  S. 

Aclde  camphorique,  Fr. ;  Acidum  camphoricum,  P. 
O.j  Kamphorsaure,  Kamphylsaure,  Kamphersaure,    O. 

This  acid  is  obtained  by  the  oxidation  of  cam- 
phor by  heating  it  with  nitric  acid,  and  purify- 
ing the  crystals  so  obtained  On  further  oxida- 
tion it  is  changed  into  camphoronic  acid,  C9H14 
Oe.  It  has  been  made  synthetically  by  Komppa 
(P.  J.,  1904,  77). 

Properties. — It  occurs  in  "  colorless,  odorless, 
monoclinic  prismatic  crystals  or  plates;  melting 
at  187°  C.  (368.6°  F.) ;  at  a  higher  temperature 
yielding  an  anhydride,  and  ultimately  decom- 
posing without  leaving  any  weighable  residue. 
Soluble  in  125  parts  of  water  at  25°  C.  (77° 
F.),  and  in  10  parts  of  boiling  water;  readily 
soluble  in  alcohol,  less  soluble  in  ether  and 
chloroform;  soluble  in  fatty  oils.  Camphoric 
Acid  is  dextro-rotatory,  showing,  in  10  per- 
cent, alcoholic  solution,  the  value  [a]D  =  -f- 
47.8°.  The  aqueous  solution  reddens  blue  litmus 
paper.  If  2  Cc.  of  a  saturated  aqueous  solution 
of  Camphoric  Acid  be  mixed  with  2  Cc.  of  sul- 
phuric acid  in  a  test  tube,  and  1  Cc.  of  a  solution 
made  by  dissolving  1  Gm.  of  ferrous  sulphate 
in  2  Cc.  of  diluted  sulphuric  acid  be  poured 
carefully  upon  it,  no  dark-colored  zone  should 
develop  at  the  line  of  contact  (absence  of  nitric 
acid.)"     U.  S. 

Uses. — Camphoric  acid,  when  taken  internally, 
is  rapidly  absorbed  and  eliminated  from  the 
kidneys.  When  given  in  overdose  it  is  capable 
of  producing  both  gastric  and  renal  irritation. 
Originally  proposed  by  Furbringer  as  an  intes- 
tinal disinfectant  in  tubercular  and  other  intes- 
tinal catarrhs,  it  has  been  used  to  some  extent 


in   cystitis,  but  is  especially   employed  in   the 
treatment  of  night  sweats;  thirty  to  forty-five 
grains  (2  to  3  Gm.)  of  it  may  be  .administered 
in   twenty-four   hours   if   necessary. 
Dose,  five  to  fifteen  grains  (0.32  to  1.0  Gm.). 

ACIDUM  CITRICUM.  U.  S.,  Br. 

CITRIC  ACID 

(ac'j-dum  cit'rj-cum) 

H3C6H607  +  H20  =  208.50 

"A  tribasic  organic  acid  [C3H4(OH)  (COO 
H)s-f-H20],  usually  prepared  from  the  juice 
of  limes  or  lemons.  It  should  contain  not  less 
than  99.5  percent,  of  pure  Citric  Acid."  U.  S. 
"  Citric  Acid,  or  hydrogen  citrate,  C3H4.OH. 
(C00H)s,H20,  may  be  obtained  from  the  juice 
of  the  fruit  of  various  species  of  Citrus." 
Br. 

Acidum  Citri,  s.  Limonls,  s.  Limonum,  s.  Limo- 
norum  ;  Acidum  citricum,  P.  O. ;  Citronensaure,  Cltron- 
saure,  O. ;  Acide  citrique,  Fr.  Cod.;  Acide  du  Citron, 
Fr. ;  Acido  citrico,  It.,  Sp. 

Citric  acid  is  the  peculiar  acid  to  which  limes 
and  lemons  owe  their  sourness.  It  is  present 
also  in  the  juice  of  other  fruits,  such  as  the 
cranberry,  the  red  whortleberry,  the  berry  of  the 
bittersweet,  the  red  gooseberry,  the  currant,  the 
strawberry,  the  raspberry,  the  tamarind,  and 
the  red  elderberry  (fruit  of  Sambucus  race- 
mosa  rubra).  The  latter  berry  contains  citric 
acid  so  abundantly  that  it  has  been  proposed 
as  a  source  of  the  acid  by  Thibierge,  of  Ver- 
sailles. It  is  contained  also  largely  in  the 
fruit  of  Cyphomandra  botacea,  a  solanaceous 
plant,  indigenous  in  Mexico,  Peru,  and  other 
parts  of  South  America,  where  it  is  called 
tomato  de  la  paz.  The  commercial  source  of 
citric  acid  is  lime,  lemon,  and  bergamot  juice; 
large  quantities  of  lime  juice  are  made  in 
Sicily,  concentrated,  and  exported  to  England 
and  the  United  States.1  Citric  acid,  which  was 
formerly  imported  in  large  quantities  from 
Great  Britain,  is  now  made  extensively  in  the 
United   States. 

The  acid  is  extracted  from  lemon  or  lime 
juice  by  a  very  simple  process,  for  which  we 
are  indebted  to  Seheele;  it  is  one  requiring 
some  careful  manipulation.  The  boiling  juice 
is  first  completely  saturated  with  calcium  car- 

1  The  composition  of  some  of  these  commercial  lime 
juices  is  given  by  Allen  (Com.  Org.  Anal.,  2d  ed., 
vol.   i.,   459),  as  follows: 


Lime  juice : 

Raw  Sicilian  . . . 

Raw  English  . . . 

Concentrated . . . 
Bergamot  juice : 

Concentrated. . . 
Lemon  juice : 

Raw 

Concentrated. .. 


Density. 


1.04  to  1.05 
1.20  to  1.25 


1.22  to  1.25 


1.035  to  1.04 
1.2S  to  1.38 


Oz.  Free  Acid 
per  gallon. 


6  to  9 
11  to  13 
56  to  72 

47  to  55 

10.6  to  13.5 
82  to  112 


Oz.  Combined 
Org.  Acid 
per  gallon. 


0.85 
0.3 

6  to  8 

7  to  8 

0.4  to  0.7 
8.6 


See  Limonis  Snccus  and  also  paper  by  D.  II.  Hass- 
ler,  A.  J.  P.,  1886,  p.  14. 
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bonate  (chalk  or  whiting)  in  fine  powder,  and 
the  calcium  citrate  thus  formed  is  allowed  to 
subside.  This  is  then  washed  repeatedly  with 
water,  and  decomposed  by  diluted  sulphuric 
acid.  An  insoluble  calcium  sulphate  is  precip- 
itated, and  the  disengaged  citric  acid  remains 
in  solution.  This  is  carefully  concentrated  in 
leaden  boilers  until  a  pellicle  begins  to  form, 
when  it  is  transferred  to  other  vessels  to  cool 
and  crystallize. 

The  commercial  lemon  juices  contain  free  cit- 
ric acid;  free  acids  other  than  citric;  citrates, 
salts  of  organic  acids  other  than  citric ;  salts  of 
inorganic  acids;  and  albuminous,  mucilaginous, 
saccharine,  and  other  indifferent  bodies.  Spirit 
is  frequently  added  as  a  preservative,  and 
mineral  acids  are  not  uncommonly  employed 
as  adulterants.  Verjuice  has  also  been  used  for 
the  purpose  (Allen).  See  Limonis  iSuccus,  also 
Montserrat  lime  juice,  P.  J.,  1883,  p.  GOG,  and 
notes  on  manufacture,  N.  R.,  1883,  47. 

Preparation. — In  the  U.  S.  Pharmacopoeia, 
very  properly,  no  process  is  given  for  making 
citric  acid,  as  it  is  always  purchased  from  the 
manufacturing  chemist.  The  former  British 
Pharmacopoeia  gave  the  following  process  for 
preparing  it : 

"Take  of  Lemon  Juice  four  pints  [Imperial 
measure]  ;  Prepared  Chalk  four  ounces  and  a 
half  [avoirdupois];  Sulphuric  Acid  two  fluid- 
ounces  and  a  half;  Distilled  Water  a  sufficiency. 
Heat  the  Lemon  Juice  to  its  boiling  point,  and 
add  the  Chalk  by  degrees  till  there  is  no  more 
effervescence.  Collect  the  deposit  on  a  calico 
filter,  and  wash  it  with  hot  water  till  the  filtered 
liquor  passes  from  it  colorless.  Mix  the  deposit 
with  a  pint  [Imp.  meas.]  of  Distilled  Water, 
and  gradually  add  the  Sulphuric  Acid  pre- 
viously diluted  with  a  pint  and  a  half  [Imp. 
meas.]  of  Distilled  Water.  Boil  gently  for  half 
an  hour,  keeping  the  mixture  constantly  stirred. 
Separate  the  acid  solution  by  nitration,  wash 
the  insoluble  matter  with  a  little  Distilled 
Water,  and  add  the  washings  to  the  solution. 
Concentrate  this  solution  to  the  density  of  1.21, 
then  allow  it  to  cool,  and  after  twenty-four 
hours  decant  the  liquor  from  the  crystals  of  sul- 
phate of  calcium  which  will  have  formed ; 
further  concentrate  the  liquor  until  a  film  forms 
on  its  surface,  and  set  it  aside  to  cool  and 
crystallize.  Purify  the  crystals,  if  necessary, 
by  recrystallization."     Br. 

On  the  large  scale  the  juice  is  placed  in  a 
wooden  vat,  closed  at  top,  and  is  saturated  with 
whiting  (calcium  carbonate).  Carbonic  acid 
gas  is  thus  evolved,  which  passes  out  by  an 
exit  pipe,  and  may  be  used  in  the  manufacture 
of  sodium  bicarbonate,  while  calcium  citrate 
precipitates.  The  supernatant  liquor,  contain- 
ing much  extractive  matter,  is  drawn  off,  and 
the  calcium  citrate  is  decomposed  by  diluted  sul- 
phuric acid,  liberating  the  citric  acid,  and  pre- 
cipitating the  lime  as  a  sulphate.  The  mixture 
of  citric  acid  and  calcium  sulphate  is  run  off 
into  a  wooden  filter-back,  lined  with  lead,  fur- 
nished  with    a   perforated    false   bottom,    and 


lined  throughout  with  stout  twilled  flannel.  The 
solution  of  citric  acid  passes  off  through  a  pipe 
leading  from  the  bottom  of  the  back  to  suitable 
reservoirs. 

The  sulphate  is  washed  until  it  becomes  taste- 
less, and  the  washings  are  run  off  into  the  same 
reservoirs.  The  filtered  acid  solution  is  then 
concentrated  by  evaporation  in  wooden  vessels 
lined  with  lead,  through  which  steam  is  made  to 
pass  by  means  of  coiled  lead  pipes.  As  citric 
acid  is  liable  to  decomposition  if  subjected  to  a 
very  high  temperature,  the  use  of  the  vacuum 
pan  is  highly  advantageous  in  concentrating 
the  solution.  When  the  liquor  is  sufficiently 
concentrated,  it  is  transferred  to  cylindrical 
sheet-lead  vessels,  placed  in  a  wann  situation, 
to  crystallize.  The  crystals  at  first  obtained 
are  colored.  In  order  to  purify  them,  they  are 
redissolved  in  a  small  quantity  of  water,  with 
the  assistance  of  heat,  and  the  solution  is 
digested  with  purified  animal  charcoal,  filtered, 
evaporated,  and  the  crystals,  after  having  been 
washed  and  drained,  are  dried  on  wooden  trays 
lined  with  sheet-lead,  in  a  room  heated  by  steam. 

The  calcium  citrate  of  the  above  process 
should  l)c  decomposed  without  any  delay;  for, 
if  kept,  it  will  undergo  fermentation,  with  the 
effect  of  destroying  the  citric  acid.  According 
to  Personne,  the  products  of  this  fermentation 
are  acetic  and  butyric  acids,  carbon  dioxide  and 
hydrogen  being  evolved.  It  is  desirable  to  have 
a  slight  excess  of  sulphuric  acid,  as  this  rather 
favors  than  otherwise  the  crystallization  of  the 
citric  acid.  It  is  found  necessary,  also,  to  add 
occasionally  a  small  proportion  of  sulphuric 
acid  to  the  citric  acid  liquor,  during  the  pro- 
gress of  its  concentration.  According  to  J. 
Carter  Bell  (AT.  R.,  1880,  p.  274),  the  concen- 
trated juice  contains  from  sixty-four  to  ninety- 
six  ounces  of  citric  acid  to  the  imperial  gallon. 
The  more  recent  the  juice  the  better  the  quality. 
That  which  is  stale  will  sometimes  be  quite 
sour,  without  containing  any  citric  acid,  in 
consequence  of  having  undergone  the  acetous 
fermentation. 

Citric  acid  by  fermentation  of  carbohydrates 
is  claimed  by  German  patent  No.  72,957  of 
1893,  and  species  of  citromyces  (Citromyces 
pfefferienus  and  C.  glaber)  are  especially  men- 
tioned as  bringing  about  this  fermentation. 
This  patent  was  supplemented  by  a  German 
patent  91,891  of  1897,  based  upon  the  discovery 
that  the  same  result  may  be  obtained  by  means 
of  Mucor  pyroformis.  The  latter  fungus  is 
found  on  putrefying  fruit,  especially  on  pears 
and  apples;  its  spore  carriers  grow  only  in  a 
moist  atmosphere  and  form  long  white  fila- 
ments, terminated  by  brownish-black  heads.  It 
can  be  readily  obtained  in  pure  culture  by  sow- 
ing the  spores  in  a  suitable  medium,  such  as 
sugar  solutions,  beer  wort,  steamed  rice,  starch 
paste,  etc.,  the  ordinary  room  temperature 
being  favorable  for  its  growth.  The  solution 
becomes  acid  from  the  formation  of  citric  acid. 
(./.  Soc.  Chem.  Ind.,  June  30,  1897;  see  also 
P.  J.,  1893,  182;  1894,  893;  1902,  551.) 
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Ohley  (Ph.  Era,  1901,  706)  has  devised  a 
process  which  consists  in  diluting  fresh  con- 
centrated lemon  juice  with  twice  its  volume  of 
water,  filtering  after  standing  over  night  to 
remove  albumen,  then  adding  a  calculated 
quantity  of  calcium  chloride,  followed  by  solu- 
tion of  sodium  hydroxide,  gradually  added, 
until  the  solution  is  exactly  neutral,  when,  upon 
stirring,  a  magma  of  calcium  citrate  is  quickly 
deposited.  From  this  the  sodium  chloride 
formed  is  readily  removed  by  hot  water,  and 
the  calcium  citrate  is  then  decomposed  by  the 
calculated  quantity  of  sulphuric  acid.  The  main 
advantages  of  the  new  process  are:  conven- 
ience, a  yield  approximating  to  theoretical 
figures,  and  decidedly  superior  purity  of  pro- 
duct. 

Properties. — "  Colorless,  translucent,  right- 
rhombic  prisms;  odorless;  having  an  agreeable, 
purely  acid  taste;  efflorescent  in  warm  air,  and 
deliquescent  when  exposed  to  moist  air."  U.  S. 
Its  sp.  gr.  is  1.6.  When  heated,  it  dissolves  in 
its  water  of  crystallization,  and  at  a  higher 
temperature  undergoes  decomposition,  becom- 
ing yellow  or  brown,  and  forming  a  very  sour 
syrupy  liquid,  which  is  uncrystallizable.  By 
destructive  distillation  it  gives  rise  at  first  to 
water  and  aconitic  acid,  CeHeOe,  and  on  further 
heating  it  is  decomposed  into  carbon  dioxide, 
acetone,  and  itaconic  and  citraconic  acids,  both 
of  the  formula  CsHeCX  "When  heated  to 
about  75°  C.  (167°  F.),  the  Acid  begins  to  lose 
its  water  of  crystallization;  at  about  135°  C. 
(275°  F.)  it  becomes  anhydrous,  and  melts 
between  152°  and  153°  C.  (305.6°  and  307.4° 
F.).  When  slowly  ignited,  it  is  gradually  de- 
composed without  emitting  an  odor  resembling 
burning  sugar  (difference  from  tartaric  acid), 
and  is  finally  consumed  without  leaving  more 
than  0.05  percent,  of  residue."    V.  S. 

Citric  acid  is  "  soluble  in  0.54  part  of  water, 
and  in  1.55  parts  of  alcohol  at  25°  C.  (77°  F.) ; 
in  about  0.4  part  of  boiling  water  and  in  1.43 
parts  of  boiling  alcohol ;  also  soluble  in  18  parts 
of  ether."  U.  S.  "  Soluble  in  three-fourths  of 
its  weight  of  cold  or  in  half  its  weight  of  boil- 
ing water,  somewhat  less  soluble  in  alcohol  (90 
per  cent.), and  soluble  to  a  slight  extent  in  ether. 
The  aqueous  solution  made  by  dissolving  35 
grains  of  the  Acid  in  1  ounce  (or  1  gramme  in 
12 J  cubic  centimetres)  of  water  resembles,  in 
acidity,  an  average  specimen  of  Lemon  Juice." 
Br.  It  is  nearly  insoluble  in  chloroform,  ben- 
zene and  petroleum  benzin.  A  weak  solution  of 
it  has  an  agreeable  taste,  but  cannot  be  kept,  as 
it  undergoes  spontaneous  decomposition.  It 
is  incompatible  with  alkaline  solutions,  whether 
pure  or  carbonated,  converting  them  into  cit- 
rates; also  with  the  earthy  and  metallic  carbon- 
ates, most  acetates,  the  alkaline  sulphides,  and 
soaps.  It  is  characterized  by  its  taste,  by  the 
shape  of  its  crystals,  and  by  forming  an 
insoluble  salt  with  lime  water  when  heated,  and 
a  deliquescent  one  with  potassium  hydroxide.  If 
sulphuric  acid  be  present  the  acid  will  be  hygro- 
scopic, and  the  precipitate  by  lead  acetate  will 


not  be  entirely  soluble  in  nitric  acid,  the  insol- 
uble portion  being  lead  sulphate.  "An  aque- 
ous solution  of  Citric  Acid  reddens  blue  litmus 
paper.  On  adding  1  Cc.  of  an  aqueous  solu- 
tion of  the  Acid  (1  in  10)  to  50  Cc.  of  calcium 
hydroxide  T.S.  (or  sufficient  of  the  latter  to 
render  the  mixture  alkaline)  the  liquid  remains 
clear.  Upon  boiling  this  for  about  one  minute, 
it  becomes  opaque  through  the  precipitation  of 
calcium  citrate,  which  redissolves  on  cooling. 
If  1  Gm.  of  the  powdered  Acid  be  dissolved  in 
5  Ccof  a  cold  solution  of  potassium  acetate  (1 
in  3),  the  liquid  should  remain  clear,  even  after 
the  addition  of  an  equal  volume  of  alcohol 
(absence  of  tartaric  or  oxalic  acid.)"  U.  S. 
(See  Spiller,  J.  Chem.  Soc,  x.  110.) 

Sometimes  crystals  of  tartaric  acid  are  substi- 
tuted for  or  mixed  with  the  citric,  or  the  two 
acids  may  be  mixed  in  powder,  a  fraud  which  is 
detected  by  adding  a  solution  of  potassium 
acetate  to  that  of  the  suspected  acids,  when, 
if  tartaric  acid  be  present,  a  crystalline  pre- 
cipitate of  potassium  bitartrate  will  be  formed. 
Pusch's  method  of  determining  the  presence  of 
tartaric  acid  in  citric  acid  is  as  follows :  1  Gm. 
of  powdered  citric  acid  is  added  to  10  Gm.  of 
strong,  pure,  colorless,  sulphuric  acid  in  a  dry 
test  tube,  and  the  tube  is  then  immersed  in  boil- 
ing water  for  an  hour.  The  citric  acid  dissolves 
with  frothing  and  evolution  of  gas,  and  a  lemon- 
colored  liquid  is  formed,  which  undergoes  no 
change  within  half  an  hour  if  the  sample  be 
pure;  but  if  as  much  as  one-half  per  cent,  of 
tartaric  acid  be  present,  the  color  is  brownish 
and  reddish-brown  an  hour  afterward.  (A. 
Pharm.,  xxii.  316.)  Another  delicate  method 
of  detecting  tartaric  acid  is  to  digest  the  sus- 
pected acid  with  ferric  hydroxide  in  a  test  tube, 
afterwards  to  raise  the  heat  slowly  to  the  boil- 
ing point,  and,  having  allowed  the  excess  of 
hydroxide  to  subside,  to  decant  the  clear  liquid, 
and  evaporate  it  to  a  syrupy  consistence.  If 
the  acid  be  pure,  the  liquid  remains  limpid, 
and  of  a  fine  red  color;  if  contaminated  with 
tartaric  acid,  even  to  the  extent  of  only  one  per 
cent.,  it  becomes  cloudy,  and  deposits  tartrate. 
Another  test  is  potassium  permanganate,  of 
which  an  alkaline  solution  is  without  action 
on  citric  acid,  while  under  the  influence  of  tar- 
taric acid  the  manganese  peroxide  is  deposited. 

"  On  mixing  5  Cc.  of  an  aqueous  solution  of 
the  Acid  (1  in  10)  with  a  quantity  of  ammonia 
water  insufficient  to  neutralize  it  completely, 
and  adding  to  this  liquid  1  Cc.  of  ammonium 
oxalate  T.S.,  it  should  remain  clear  (absence  of 
calcium).  The  aqueous  solution  (1  in  10), 
mixed  with  a  few  drops  of  hydrochloric  acid, 
should  not  respond  to  the  Time-Limit  Test  for 
heavy  metals  (see  Part  III,  Test  No.  121),  nor, 
upon  the  subsequent  addition  of  ammonia 
water  in  slight  excess,  to  the  solution,  should 
the  liquid  acquire  more  than  a  faint  tint  (limit 
of  iron).  If  to  10  Cc.  of  the  aqueous  solution 
of  the  Acid  (1  in  100)  a  few  drops  of  hydro- 
chloric acid  be  added,  followed  by  1  Cc.  of 
barium  chloride  T.S.,  no  turbidity  should  re- 
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suit    within    five    minutes    (limit    of    sulphuric 
add).     If  5  Gm.  of  Citric  Acid  be  dissolved  in 
sufficient  water  to  measure  100  Cc,  then  34.75 
Cc.  of  this  solution  should  require  not  less  than 
24.87  Cc.  of  normal  potassium  hydroxide  V.S. 
(each  Cc.  corresponding  to  4  percent,  of  pure 
Citric  Acid),  phenolphthalein  T.S.  being  used 
as  indicator."    U.  S.    "  Each  gramme  dissolved 
in  water  should  require  for  neutralization  14.3 
cubic  centimetres  of  the  volumetric  solution  of 
sodium  hydroxide.     It  should  yield  no  charac- 
teristic reaction  with  the  tests  for  copper  or 
iron,  and  only  very  slight  reactions  with  those 
for  calcium  or  sulphates.     Its  solutions  should 
not  contain  any  metallic  particles.     10  grammes 
dissolved  in  20  cubic  centimetres  of  water,  neu- 
tralized with  solution  of  ammonia,  and  sufficient 
of  a  saturated   aqueous  solution   of   hydrogen 
sulphide  added  to  produce  100  cubic  centimetres 
of  liquid,  no  darkening  of  color  should  result 
after  5  minutes   (absence  of  lead).     One  drop 
of   solution   of  ferrous   sulphate,   then    a   few 
drops  of   solution   of   hydrogen  peroxide,   and 
finally    an    excess    of    solution    of    potassium 
hydroxide,  added  to  an  aqueous  solution  of  the 
Acid,  no  purple  or  even  light  violet  coloration 
should  result   (absence  of  tartaric  acid).     Or  1 
gramme    placed    in    a    test-tube    with    5    cubic 
centimetres  of  solution  of  ammonium  molybdate, 
2  or  3  drops  of  solution  of  hydrogen  peroxide 
being  added,  should  not  afford  a  bluish  color- 
ation after  the  tube  has  been  shaken  and  placed 
in  boiling  water  for  ten   minutes    (absence  of 
tartaric  acid;  but  the  presence  of  any  metallic 
particles  gives  rise  to  a  similar  coloration).    On 
incineration   with    free  access  of  air,  it  should 
not  yield  more  than  0.05  per  cent,  of  ash."    Br. 
Lead   is   often    found    in    the    metallic    state 
in  citric  acid  in  small  quantity,  and  this  arises 
from  small  portions  being  rubbed  off  in  break- 
ing off  the  crystals  from  the  crystallizing  vats. 
The  presence  of  lead  or  copper  may  be  detected 
as  above,  or  by  igniting  in  a  porcelain  cruci- 
ble a  small  quantity  of  the  acid,  dissolving  the 
ash   in   a  few   drops  of   nitric   acid,   dilating 
largely,  and  passing  hydrogen  sulphide  through 
it,  a  black  precipitate  indicating  the  impurity. 
Some    interesting    observations    in    relation    to 
the  presence  of  lead  in  citric  acid  and  citrates 
are    recorded    by    Haussmann    in    A.    J.    P., 
1894,  173. 

Composition. — The  formula  of  the  anhydrous 
acid  is  C6H5O7II3.  It  is  a  tribasic  acid,  and  may 
therefore  yield  three  classes  of  citrates  according 
as  one,  two,  or  three  atoms  of  hydrogen  are 
replaced  by  metal,  the  first  two  classes  being 
acid  citrates,  and  the  third  class  neutral  citrates. 
When  crystallized  from  its  solution  by  cooling, 
it  contains  one  molecule  of  water.  Crystals  of 
the  formula  (C6Hs07)2  -+-  H2O  have  also  been 
formed.  (Fliickiger,  Pharm.  Chem.,  1879,  p. 
157.)  Witter  (Ph.  Centralh.,  1892,  1003)  has 
obtained  anhydrous  citric  acid,  in  crystals  melt- 
ing at  153°  C.,  by  heating  aqueous  solutions  of 
the  hydrated  acid  to  130°  C.  If  citric  acid 
be  heated  until  all  its  water  of  crystallization 


has  been  driven  off,  there  will  be  produced 
aconitic  acid  (H3C6H3O6),  which  is  found 
naturally  in  aconite,  larkspur,  black  hellebore, 
equisetum,  yarrow,  and  other  plants.  According 
to  Hentschel,  aconitic  acid  is  best  obtained  by 
boiling  for  six  hours  100  Gm.  of  citric  acid 
with  50  Gm.  of  water  mixed  with  100  Gm.  of 
pure  sulphuric  acid  in  a  flask  provided  with  a 
reverse  condenser.  Upon  cooling  the  flask  a 
solid  cake  of  aconitic  acid  is  formed,  which  may 
be  purified  by  mixing  with  strong  hydrochloric 
acid,  and  washing  until  free  from  sulphuric 
acid ;  colorless,  shining  crystals  are  obtained. 
{A.  Pharm.,  1887,  p.  357.) 

Uses. — Citric  acid  acts  as  a  poison  chiefly  if 
not  solely  by  irritating  the  gastro-intestinal 
mucous  membrane.  It  is,  however,  much  less 
irritant  than  tartaric  acid,  and,  so  far  as  we 
know,  no  death  has  been  caused  by  it.  The 
action  of  therapeutic  doses  upon  the  system  is 
not  decided.  In  scurvy,  citric  acid  is  probably 
of  no  value.  It  is  eliminated  by  the  kidneys, 
and,  as  first  stated  by  Bence  Jones,  when  given 
in  sufficient  quantities  renders  the  urine  acid. 
In  a  free  state  it  is  rarely  used  internally, 
except  as  an  imperfect  substitute  for  lemon 
juice.  When  added  in  the  quantity  of  six 
hundrcd  grains  to  a  pint  of  distilled  water, 
it  forms  a  solution  of  the  average  si  length  of 
lemon  juice.  Of  (his  solution,  or  of  lemon  juice, 
twenty  grains  of  potassium  bicarbonate  satu- 
rates three  fluidrachms;  twenty  grains  of 
potassium  carbonate,  four  and  a  fourth  flui- 
drachms; and  twenty  grains  of  ammonium  car- 
bonate, five  and  B  half  fluidrachms.  Half  a 
fluidounce  of  lemon  juice,  or  of  an  equivalent 
solution  of  citric  acid,  when  saturated,  is  con- 
sidered a  dose. 

An  agreeable  substitute  for  lemonade  may  be 
made  by  dissolving  from  two  or  four  parts  of  the 
acid,  mixed  with  sugar  and  a  little  oil  of  lemon, 
in  nine  hundred  parts  of  water;  or  twenty 
grains  of  the  acid  may  be  dissolved  in  a  pint  of 
water,  and  sweetened  with  sugar  which  has 
been  rubbed  on  fresh  lemon-peel.  Citric  acid 
is  used  as  one  of  the  ingredients  in  the  effer- 
vescent salts.  In  the  experiments  of  Strong, 
one-half  to  one  per  cent,  of  citric  acid  was 
found  to  be  so  poisonous  to  the  cholera  germ  as 
to  make  impure  water  to  which  it  was  added 
probably  a  safe  drink.  It  was  further  found 
that  a  large  Philippine  lemon,  containing  40 
Cc.  of  juice,  was  the  equivalent  of  2.74  grammes 
of  citric  acid.  (Report  Government  Labora- 
tories, Philippine  Islands,  Sept.  1,  1903.) 

Dose,  of  the  acid,  from  five  to  thirty  grains 
(0.32  to  2.0  Gm.). 

Off.  Prep. — Bismuthi  Citras,  U.  8.;  Caffcina 
Citrata,  U.  8.  (Br.);  Caffeina  Citrata  Efferves- 
cens, U.  8.  (Br.)  ;  Ferri  et  Ammonii  Citras,  Br.; 
Ferri  et  Quininae  Citras,  Br.;  Liquor  Ammonii 
Citratis,  Br.;  Liquor  Magnesii  Citratis,  V.  8.; 
Liquor  Potassii  Citratis,  U.  8.;  Liquor  Sodii 
Phosphatis  Compositus,  U.  8.;  Lithii  Citras 
Effervescens,  U.  8.,  Br.;  Magnesii  Sulphas  Effer- 
vescens,   U.  8.,  Br.;  Potassii  Citras  Effervescens, 
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U.  S.;  Sodii  Citro-Tartras  Effervescens,  Br.; 
Sodii  Phosphas  Effervescens,  U.  S.,  Br.;  Sodii 
Sulphas  Effervescens,  Br.;  Syrupus  Acidi  Citrici, 
U.  S.;  Syrupus  Aurantii,  U.  S.;  Syrupus 
Lactucarii,  JJ.  8. 

ACIDUM  GALLICUM.  U.  S„  Br. 

GALLIC  ACID 

(ac'j-dum  gal'li-cum) 

HC7Hjs06  +  H20  =  186.65 

"An  organic  acid  [C6H2(0H)s.C00H  + 
H2O],  usually  prepared  from  tannic  acid." 
U.  S.  "A  trihydroxybenzoic  acid,  C6Ha(0H)3 
C00H,H20.  It  may  be  prepared  by  the  action 
of  diluted  sulphuric  acid  on  tannic  acid."   Br. 

Trloxybenzoic  Acid,  Dioxysaiicylic  Acid,  Trihy- 
droxybenzoic Acid;  Acide  gallique,  Fr.  Cod.;  Gal- 
lussaure,  (?.;  Acido  gallico,  It.;  Acido  agallico,  Sp. 

The  former  British  Pharmacopoeia  process 
for  making  gallic  acid  is  as  follows :  "  Boil  one 
part  of  coarsely  powdered  galls  with  four  fluid 
parts  of  diluted  sulphuric  acid  for  half  an 
hour,  then  strain  through  calico  while  hot;  col- 
lect the  crystals  that  are  deposited  on  cooling, 
and  purify  these  with  animal  charcoal  and 
repeated  crystallization."  Br. 

The  process  based  on  sulphuric  acid's  influ- 
ence in  favoring  the  change  of  tannic  into  gallic 
acid,  requires  less  time  than  former  processes. 

The  U.  S.  1870  process  was  founded  upon  the 
fact  that  when  galls  in  infusion,  or  in  the  state 
of  moistened  powder,  are  exposed  to  the  air, 
their  tannic  acid  is  gradually  converted  into 
gallic  acid.  The  gallic  acid,  being  freely  soluble 
in  boiling,  but  very  sparingly  in  cold  water, 
is  extracted  from  the  altered  galls  by  decoc- 
tion, and  is  deposited  as  the  water  cools. 
A  repetition  of  the  solution  and  deposition 
renders  the  acid  more  pure;  but  it  cannot 
be  obtained  wholly  colorless  unless  by  the 
aid  of  animal  charcoal.  There  are  few  pro- 
cesses in  which  it  is  more  necessary  that 
the  animal  charcoal  should  be  purified.  The 
presence  of  the  slightest  quantity  of  ferric 
salt  interferes  with  the  bleaching  of  the  acid; 
and  it  is  even  advisable  to  examine  the  filtering 
paper,  lest  it  may  contain  sufficient  of  this  sub- 
stance to  vitiate  the  results  of  the  process.  The 
first  crop  of  crystals  in  the  process  retains  a 
very  large  proportion  of  water;  and  it  will  be 
found  convenient  to  subject  them  to  strong 
expression   between    folds   of   bibulous    paper. 

The  elder  Robiquet  first  suggested  that  galls 
contained  a  principle  capable  of  converting 
tannic  into  gallic  acid,  with  the  presence  of 
water,  and  in  the  absence  of  atmospheric  air. 
Laroque  proved  that  this  principle  acts  as  a 
ferment,  and  that  the  change  referred  to  is  the 
result  of  a  gallic  acid  fermentation  in  the  galls. 
E.  Robiquet  showed  that  galls  contain  pectose 
and  pectase,  the  former  of  which,  according  to 
the  experiments  of  Fremy,  is  the  principle  out 
of  which  pectin  is  formed  in  plants,  and  the 


latter  a  peculiar  ferment  which  effects  the  trans- 
formation. He  beheved  that  in  galls  the  pectase, 
aided  by  a  proper  temperature  and  the  pres- 
ence of  water,  changed  not  only  pectose  into 
pectin,  but  also  tannic  into  gallic  acid.  Strecker 
previously  advanced  the  opinion  that  tannic 
acid  was  a  combination  of  gallic  acid  and  sugar, 
the  latter  of  which  is  destroyed  in  the  process 
for  procuring  gallic  acid,  which  is  thus  simply 
set  free  from  the  combination.  E.  Robiquet 
admitted  the  occasional  transformation  of  tan- 
nic acid  into  gallic  acid  and  sugar,  but  did  not 
believe  that  the  sugar  pre-existed  as  such  in  the 
tannin.  (J.  P.  C,  3e  ser.,  xxiii.  241.)  Witt- 
stein,  in  endeavoring  to  obtain  gallic  acid  from 
Chinese  galls  by  forming  them  into  a  paste 
with  water,  found  that  but  a  very  small  propor- 
tion of  the  acid  was  generated  at  the  end  of  six 
weeks.  Thinking  that  this  might  have  resulted 
from  the  want  of  the  ferment  in  the  Chinese 
galls,  he  added  to  these  one-eighth  of  their 
weight  of  common  galls,  and  at  the  end 
of  three  weeks  obtained  an  amount  of  gallic 
acid  nearly  equal  to  one-half  the  weight  of 
the  galls  employed.  The  same  result,  though 
more  slowly,  followed  the  addition  of  yeast 
to  the  Chinese  galls.  Wittstein  obtained 
both  carbonic  acid  and  alcohol  as  products  of 
this  operation,  thus  favoring  the  views  of 
Strecker  as  to  the  constitution  of  tannic  acid; 
and  the  idea  that  tannin  was  a  glucoside  con- 
vertible through  exposure  of  galls  to  the  air,  or 
more  rapidly  by  sulphuric  acid,  into  glucose 
and  gallic  acid,  was  accepted  without  qualifi- 
cation, until  Schiff  (Ber.  d.  Chem.  Ges.,  iv.  231, 
967)  proved  that  although  crude  tannic  acid  con- 
tains glucose,  it  is  possible  to  separate  a  large 
quantity  of  the  glucose  without  destroying  the 
tannic  acid.  He  proposed  that  pure  tannic  acid 
be  called  digallic  acid,  and  that  the  term  tannin 
be  applied  to  natural  tannin,  i.e.,  the  glucoside 
of  digallic  or  pure  tannic  acid,  for  when 
natural  tannin  is  boiled  with  diluted  mineral 
acids  or  subjected  to  the  influence  of  a 
nitrogenous  ferment,  it  splits  into  gallic  acid 
and  glucose: 

C34H28O22  +  4H2O  =  4C7HsOs  +  CsHiaOe 
Digallic  acid  is  the  first  anhvdride  of  gallic  acid  : 

C14H10O9  +  H2O  =  2C7H6O5 
Gallic  acid  is  a  phenol  acid,  or  combination  of 
these  two  classes  of  organic  compounds ;  its  for- 
mula is  C6H2(0H)s.C00H.    It  may  be  termed, 
therefore,  a  trioxybenzoic  acid.    It  is  monobasic. 

Properties. — Gallic  acid  is  in  "  white,  or  pale 
fawn-colored,  silky,  interlaced  needles,  or  tri- 
clinic  prisms;  odorless;  having  an  astringent 
and  slightly  acidulous  taste;  permanent  in  the 
air.  Soluble  in  83.7  parts  of  water,  and  in  4.14 
parts  of  alcohol  at  25°  C.  (77°  F.) ;  in  3  parts 
of  boiling  water,  and  in  1  part  of  boiling 
alcohol;  also  soluble  in  40  parts  of  ether,  and 
in  12  parts  of  glycerin;  very  slightly  soluble  in 
chloroform,  benzene,  or  petroleum  benzin."  U.  S. 
It  produces  a  deep  bluish-black  color  with  solu- 
tions of  ferric  salts,  which  disappears  when 
the   solution   is   heated,   a   result   which   Mahla 
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has  shown  to  depend  on  the  conversion  of  the 
gallic  into  pyrogallic  or  metagallic  acid  (pyro- 
gallol)  by  the  loss  of  carbon  dioxide.  (Am. 
J.  Sci.,  Nov.,  1859.) 

Gallic  acid  does  not  precipitate  gelatin,  or  a 
solution  of  ferrous  sulphate.  u  When  heated 
at  100°  C.  (212°  F.),  the  Acid  loses  its  water  of 
crystallization  (nearly  9.58  percent.).  At  about 
200°  C.  (392°  F.)  it  begins  to  melt,  and  at  a 
higher  temperature  it  is  gradually  decomposed. 
At  a  low  red  heat  it  is  consumed  without  leaving 
a  residue.  An  aqueous  solution  of  Gallic 
Acid  has  an  acid  reaction  upon  blue  litmus 
paper."  U.  8.  It  should  leave  no  residue  when 
burned,  and  be  entirely  dissipated  when  thrown 
on  red-hot  iron.  On  exposure  to  the  air,  its 
solution  undergoes  spontaneous  decomposition; 
but  it  is  said  that  by  the  addition  of  a  drop  of 
oil  of  cloves  it  may  be  kept  for  a  long  time 
without  change,  the  absence  of  tannin  and 
microscopic  fungi  being  proved.  "  Gallic  Acid 
neither  colors  nor  precipitate!  pure  ferrous  salts, 
but  forms  a  bluish-black  precipitate  with  ferric 
salts.  On  adding  to  a  cold  saturated  aqueous 
solution  of  Gallic  Acid  some  calcium  hydroxide 
T.S.,  a  bluish-white  precipitate  will  form,  where 
the  test  solution  is  temporarily  in  excess,  and 
will  disappear  on  shaking.  When  the  test  solu- 
tion has  been  added  in  excess,  the  precipitate  no 
longer  dissolves,  and  the  liquid  acquires  a  tint 
which  is  blue  by  reflected  and  green  by  trans- 
mitted light,  and  becomes  pink  on  the  addition 
of  a  large  excess  of  calcium  hydroxide  T.S. 
(distinction  from  tannic  acid).  An  aqueous 
solution  of  the  Acid  should  not  precipitate  alka- 
loids, gelatin  T.S.,  albumin  T.S.,  or  starch  T.S. 
(difference  from  and  absence  of  tannic  acid)." 
U.  S.  "  It  yields  a  bluish-black  precipitate  with 
test-solution  of  ferric  chloride.  The  crystal- 
line Acid  loses  9.5  per  cent,  of  its  weight 
when  dried  at  212°  F.  (100°  C).  It  should 
yield  no  characteristic  reaction  with  the  tests 
for  sulphates.  Its  aqueous  solution  is  not  pre- 
cipitated by  solutions  of  isinglass,  albumen, 
alkaloids,  or  tartarated  antimony  (absence  of 
tannic  acid).  It  leaves  no  residue  when  burned 
with  free  access  of  air  (freedom  from  mineral 
matter)."  Br.  By  the  action  of  arsenic  it  is 
converted  almost  entirely  into  tannic  acid  with- 
out the  production  of  arsenous  acid.  (Schiff, 
Chem.  News,  xxix.  73. )  Young's  test,  potassium 
cyanide,  gives  a  reddish  color  with  gallic  acid 
and  none  with  tannic  acid.  A  mixture  of 
ammonium  chloride  and  ammonia  produces  a  red 
coloration,  but  no  precipitate,  in  gallic  acid  solu- 
tion ;  while  in  tannic  acid  solution  it  produces  a 
whitish  precipitate  rapidly  turning  reddish- 
brown.  (A.  J.  P.,  April,  1889.)  A  test  proposed 
by  Fluckiger  consists  in  adding  to  the  solution 
of  gallic  acid  a  diluted  (1  to  100)  solution  of 
pure  ferrous  sulphate.  To  the  colorless  solution 
a  little  sodium  acetate  is  to  be  added,  when  a 
deep  violet  color  will  appear,  due  to  the  forma- 
tion of  ferrous  gallate.  The  U.  S.  Pharmaco- 
poeia test  is :  "  If  5  Ce.  of  a  cold  saturated 
aqueous  solution  of  the  Acid  be  treated,  in  a 


watch-glass,  with  6  drops  of  sodium  hydroxide 
T.S.,  the  liquid  will  gradually  acquire  a  deep 
green  color,  which  is  changed  to  reddish  or 
brownish-red  by  acids."  U.  S.  Heated  to  216° 
C.  (420°  F.),  gallic  acid  gives  off  carbon  dioxide, 
and  is  changed  into  pyrogallic  acid. 

Uses. — Gallic  acid  is  astringent,  but  less 
powerfully  so  than  tannic  acid.  As  it  does  not 
coagulate  albumin,  it  is  readily  absorbed  when 
ingested,  and  is  rapidly  eliminated  by  the  kid- 
neys. Its  presence  in  the  urine  is,  under  these 
circumstances,  very  readily  demonstrated  by  the 
addition  of  a  soluble  ferric  salt.  Owing  to  its 
being  more  readily  transported  by  the  blood, 
it  is  more  effective  than  tannic  acid  in  all  cases 
of  hemorrhage  (haemoptysis,  hematuria,  etc.) 
in  which  the  bleeding  vessels  must  be  reached 
through  the  route  of  the  circulation.  But  in 
hemorrhage  from  the  alimentary  mucous  mem- 
brane, or  from  any  other  part  with  which  tannic 
acid  can  be  brought  into  direct  contact,  the  lat- 
ter astringent  is  by  far  the  more  effectual.  Tan- 
nic acid  is  also  much  more  efficient  in  anginose 
or  other  relaxations  in  which  a  decided  astrin- 
gent action  is  desired  and  in  which  a  direct 
application  can  be  made.  Gallic  acid  has  been 
employed  with  advantage  in  pyrosis,  and  in  the 
night-sweats  of  phthisis  or  exhaustion.  In  albu- 
minuria, when  there  is  a  very  large  amount  of 
albumin  excreted,  gallic  acid  may  be  employed 
with  service  to  diminish  the  flow,  and  the  drug 
has  even  been  used  in  acute  Bright's  disease  fol- 
lowing scarlatina,  with  asserted  great  advantage. 
(N.  R.,  Oct.  1875.)  It  is  said  not  to  constipate 
the  bowels,  and  may  be  given  in  the  form  of  pill 
or  powder.  Ointment  of  gallic  acid,  ten  parts 
of  the  acid  to  ninety  of  benzoinated  lard,  was 
official  in  the  U.  S.  Pharmacopoeia  of  1880. 

Dose,  five  to  fifteen  grains  (0.32  to  1.0  Gm.) 

ACIDUM  HYDRIODICUM  DILUTUM. 
U.  S. 

DILUTED  HYDRIODIC  ACID 

(ac'i-dum  hy-drI-6d'i-cQm  dl-la'tOm) 

"A  solution  of  Hydriodic  Acid  [HI  = 
126.9],  containing  not  less  than  10  percent.,  by 
weight,  of  the  absolute  Acid,  and  about  90  per- 
cent, of  water.  It  should  be  kept  in  amber- 
colored,  glass-stoppered  bottles,  protected  from 
the  light."    U.  S. 

Acide  hydrolodlque  dllug,  Fr. ;  Verdunnte  Jodwas- 
serstoffsaure,  Q. 

*  "  Potassium  Iodide,  one  hundred  and  thirty- 
five  grammes  [or  4  ounces  av.,  333  grains] ; 
Potassium  Hypophosphite,  ten  grammes  [or 
154  grains] ;  Tartaric  Acid,  one  hundred  and 
thirty-six  and  five-tenths  grammes  [or  4  ounces 
av.,  356  grains] ;  Distilled  Water,  Diluted  Alco- 
hol, each,  a  sufficient  quantity,  to  make  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains]. 

Dissolve  the  Potassium  Salts  in  two  hundred 
and  fifty  cubic  centimeters   [or  8  fluidounces, 
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217  minims]  of  Distilled  Water  with  the  aid  of 
heat,  and  the  Tartaric  Acid  in  four  hundred 
cubic  centimeters  [or  13  fluidounces,  252 
minims]  of  Diluted  Alcohol.  Having  poured 
the  solution  of  Tartaric  Acid  into  a  bottle  of 
about  one  thousand  cubic  centimeters  capacity, 
add  the  solution  of  the  Potassium  Salts  and 
shake  the  mixture  briskly.  Place  the  bottle  in 
a  bath  of  ice-water  for  several  hours  and, 
having  inserted  a  pledget  of  cotton  tightly  in 
the  throat  of  a  funnel,  transfer  the  contents 
of  the  bottle  to  the  funnel.  When  all  the 
liquid  has  passed  through,  wash  the  bottle  and 
crystalline  precipitate  with  Diluted  Alcohol  in 
successive  small  portions  until  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  of 
clear  solution  have  been  obtained.  Evaporate 
the  liquid  at  a  moderate  temperature,  on  a 
water-bath,  until  all  of  the  Alcohol  has  been 
dissipated,  and  add  sufficient  Distilled  Water 
to  make  the  product  weigh  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]."  U.  S. 
The  official  description  is  as  follows:  "A 
clear,  colorless  liquid,  odorless,  and  having  an 
acid  taste.  Specific  gravity,  about  1.106  at 
25°  C.  (77°  F.).  Miscible,  in  all  proportions, 
with  water  or  alcohol.  On  distilling  Diluted 
Hydriodic  Acid,  water  with  some  weak  acid 
first  passes  over;  at  the  temperature  of  127° 
C.  (260.6°  F.),  an  acid  of  the  strength  of  57.5 
percent,  distils  over  unchanged.  To  blue  litmus 
paper  it  shows  a  strongly  acid  reaction.  Silver 
nitrate  T.S.  produces  a  yellow,  curdy  precipi- 
tate, insoluble  in  nitric  acid,  almost  insoluble 
in  ammonia  water,  but  soluble  in  solutions  of 
sodium  thiosulphate  and  potassium  cyanide. 
If  a  few  drops  of  ferric  chloride  T.S.  or 
chlorine  water  be  added  to  the  Acid,  diluted 
with  twice  its  volume  of  water,  iodine  will  be 
liberated  and  impart  to  the  solution  a  reddish- 
brown  color.  On  agitating  the  mixture  with  a 
few  drops  of  chloroform,  the  latter  will  acquire 
a  violet  color.  The  Acid  should  not  become 
colored  on  keeping.  Barium  chloride  T.S'. 
should  not  produce  a  turbidity  or  precipitate 
(absence  of  sulphuric  acid).  The  Acid  should 
not  be  rendered  turbid  by  the  addition  of  potas- 
sium sulphate  T.S.  (absence  of  barium). 
Diluted  Hydriodic  Acid,  when  evaporated  to 
drvness  on  a  bath  of  boiling  water,  and  then 
heated  to  115°  C.  (239°  P.),  should  not  leave 
more  than  1  percent,  of  residue.  Ten  Cc.  of 
the  Diluted  Acid,  without  further  acidulation, 
should  not  respond  to  the  Time-Limit  Test  for 
heavy  metals  (see  Part  III,  Test  No.  121).  If 
5  Cc.  of  Diluted  Hydriodic  Acid  be  measured  into 
a  beaker  containing  3  Cc.  of  nitric  acid,  diluted 
with  about  10  Cc.  of  water,  and  then  evaporated 
to  dryness  on  a  bath  of  boiling  water,  the  resi- 
due should  not  respond  to  the  Modified  Gutzeit's 
Test  for  arsenic  (see  Part  III,  Test  No.  17). 
Into  a  flask  provided  with  a  well  fitting 
stopper,  introduce  2.54  Gm.  of  Diluted  Hydri- 
odic Acid,  diluted  with  50  Cc.  of  distilled  water, 
followed  by  25  Cc.  of  tenth-normal  silver 
nitrate  V.S.,  5   Cc.  of  ferric  ammonium  sul- 


phate T.S.,  and  3  to  4  Ce.  of  nitric  acid  (free 
from  nitrous  compounds) ;  then  securely  stop- 
per the  flask,  and  shake  it  well.  Not  more  than 
5  Cc.  of  tenth-normal  potassium  sulphocyanate 
V.S.  should  then  be  required  to  produce  a 
permanent  reddish-brown  tint  (each  Cc.  of 
tenth-normal  silver  nitrate  V.S.  consumed  cor- 
responding to  0.5  percent,  of  absolute  Hydri- 
odic Acid)."   U.  S. 

Diluted  hydriodic  acid  was  introduced  into 
the  U.  S.  Pharmacopoeia  1860;  it  was  dismissed 
in  the  revision  of  1870,  and  is  again  recog- 
nized in  the  present  8th  Revision.  The  old 
process  consisted  in  passing  hydrogen  sulphide 
into  a  bottle  containing  iodine  and  water  until 
the  iodine  disappeared  and  the  liquid  was  color- 
less, it  was  then  filtered  to  separate  the  precipi- 
tated sulphur  and  the  filtrate  heated  to  drive 
off  the  excess  of  hydrogen  sulphide.  The  reac- 
tion is  as  follows : 

2H2S  +  2l2  =  4HI  +  S2 
Various  processes  have  been  proposed  for  mak- 
ing hydriodic  acid.  Buchanan  used  an  extem- 
poraneous formula,  which  consisted  in  dissolv- 
ing 330  grains  of  potassium  iodide  and  264  of 
tartaric  acid,  each  in  one  and  a  half  fluidounces 
of  water,  mixing  the  solutions,  filtering  to 
separate  the  potassium  bitartrate  formed,  and 
finally  adding  sufficient  distilled  water  to  make 
the  solution  measure  fifty  fluidrachms.  Each 
fluidrachm  of  this  preparation  represents  five 
grains  of  iodine.  Dunn's  modification  of 
Buchanan's  process  is  as  follows :  Take  of  potas- 
sium iodide  209|  grains;  tartaric  acid,  in  crys- 
tals, 190£  grains.  Dissolve  the  iodide  in  three 
fluidrachms  of  distilled  water,  and  the  acid  in 
the  same  quantity,  and  filter  if  necessary;  mix 
the  solutions,  set  the  mixture  in  ice-cold  water, 
and  allow  it  to  stand  for  one  hour;  then  filter, 
and  make  up  the  measure  to  two  fluidounces. 
Each  fluidrachm  represents  10  grains  of  iodine. 
(A.  J.  P.,  1869,  41.)  H.  Kolbe  (/.  Pr.  Chem., 
1879,  172,  and  A.  J.  P.,  June,  1877)  adds 
phosphorus  to  iodine  in  a  retort  filled  with 
carbon  dioxide.  Heat  is  applied,  and  water 
added;  on  application  of  moderate  heat,  hydri- 
odic acid  gas  free  from  iodine  is  produced.  C. 
Winckler  (A.J.  P.,  May,  1880)  dissolves  iodine 
in  carbon  disulphide,  adds  sufficient  water  to 
form  a  layer  on  top  of  the  solution  of  iodine, 
and  passes  a  stream  of  hydrogen  sulphide 
through  the  mixture;  when  this  has  acquired 
a  yellow  color,  the  layers  are  separated,  the 
aqueous  hydriodic  acid  is  boiled  a  few  minutes 
to  expel  hydrogen  sulphide,  and  it  is  then 
chemically  pure. 

The  present  U.  S.  8th  Revision  process  is 
based  on  Buchanan's  method,  but  directs  in  addi- 
tion to  potassium  iodide  and  tartaric  acid,  potas- 
sium hypophosphite  and  diluted  alcohol.  The 
hypophosphite  is  added  in  order  to  provide  a 
small  quantity  of  hypophosphorous  acid  which 
acts  as  a  preservative,  while  the  diluted  alcohol 
aids  in  the  precipitation  of  the  potassium  bitar- 
trate because  of  the  insolubility  of  the  latter  in 
alcohol.  The  ice-water  bath  is  also  used  to  assist 
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in  the  separation  of  the  potassium  bitartrate. 

KI  +  2H2C4H4O6  +  KPH2O2  = 

HI  -f  2KHC4H4O6  +  HPH2O2 

Uses. — Diluted  hydriodic  acid  is  used  in  the 
preparation  of  syrup  of  hydriodic  acid  by  add- 
ing 100  Gm.  of  the  acid  to  900  Gm.  of  sjrrup 
and  water;  as  now  prepared  the  acid  is  reason- 
ably permanent,  but  it  should  not  be  used  or 
dispensed  if  discolored  by  the  presence  of  free 
iodine;  it  contains  ten  times  the  amount  of 
hydriodic  acid  present  in  the  official  syrup 
of  hydriodic  acid.  Diluted  hydriodic  acid  was 
introduced  into  use  as  a  medicine  by  Andrew 
Buchanan  of  Glasgow.  The  acid  official  in 
1860  contained  ten  grains  of  iodine  in  each 
fluidrachm,  and  was  therefore  twice  as  strong 
as  Buchanan's  solution.  There  can  be  little 
doubt  that  hydriodic  acid  is  capable  of  pro- 
ducing the  alterative  effects  of  iodine,  and  it 
may  be  given  in  all  cases  to  which  that  medi- 
cine is  applicable.  When  the  solution  becomes 
discolored  it  may  be  irritant  through  the 
liberated  iodine;  but  this  effect  may  be  par- 
tially obviated  by  exhibiting  it  in  any  amy- 
laceous liquid,  as  barley  water. 

Dose,  ten  minims  (0.G  Cc.)  three  limes  a  day, 
well  dilated. 

Off.    Prep. — Syrupus    Aeidi    Hjdriodlci,    U.    B. 


ACIDUM  HYDROBROMICUM  DILUTUM. 
U.  S.,  Br. 

DILUTED  HYDROBROMU  ACID 

(fic'1-dum   hy-dr<?-brO'ral-cOm   dl-lu'tQm) 

"A  liquid  composed  of  not  less  than  10  per- 
cent., by  weight,  of  absolute  Hydrobromic  Acid 
[HBr  =  80.36],  and  about  90  percent,  of  water. 
It  should  be  kept  in  amber-colored,  glass-stop- 
pered bottles,  protected  from  light."  U.  S. 
"An  aqueous  solution  containing  10  percent. by 
weight  of  hydrogen  bromide,  HBr.  It  may  be 
obtained  by  the  distillation  of  potassium  bro- 
mide with  concentrated  phosphoric  acid."     Br. 

Acidum  Bromhydricum  Dllutum.  Acidum  Bromohy- 
dricum  ;  Acide  Bromhydrlque  dlssouB.  Fr.  Cod.  ;  Acide 
hvdrobromique  dllue\  Fr.;  Acidum  hydrobromicum. 
P.  O. :  Verdiinnte  Hydrobromsaure,  v.  BromwaMer- 
stoffsaure,  G. 

The  U.  S.  and  Br.  Pharmacopoeias  do  not  give 
processes  for  this  acid.  Both  acids  are  identical 
in  strength.  The  following  process  is  based 
upon  that  of  E.  R.  Squibb :  Take  of  Potassium 
Bromide  and  Sulphuric  Acid,  each,  one  hundred 
and  fifty  parts,  Distilled  Water,  a  sufficient 
quantity.  Add  the  Sulphuric  Acid  to  twenty- 
five  parts  of  Distilled  Water,  and  cool  the 
mixture.  Then  dissolve  the  Potassium  Bro- 
mide in  one  hundred  and  fifty  parts  of 
water  by  the  aid  of  heat,  supplying  the 
loss  of  water  by  evaporation  during  the 
heating.  Carefully  pour  the  diluted  Sulphuric 
Acid  into  the  hot  solution  with  constant  stirring, 
and  set  the  mixture  aside  for  twenty-four  hours, 
in  order  that  the  Potassium  Sulphate  may  crys- 


tallize. Pour  off  the  liquid  into  a  retort,  break 
up  the  crystalline  mass,  transfer  it  to  a  funnel, 
and  having  drained  the  crystals,  drop  slowly 
upon  them  fifty  parts  of  cold  Distilled  Water 
so  as  to  wash  out  the  acid  liquid.  Add  this 
liquid  to  that  in  the  retort,  and  distil  nearly  to 
dryness  at  a  moderate  heat.  If  red  fumes  of 
bromine  are  given  off  during  any  stage  of  the 
distillation,  change  the  receiver  as  soon  as  such 
fumes  begin  to  appear.  Finally  determine  in 
the  distillate  the  amount  of  actual  Hydrobromic 
Acid  (16.1  Gm.  should  require  20  Cc.  of  the 
volumetric  solution  of  sodium  hydroxide),  and 
add  to  the  remaining  weighed  distillate  such 
an  amount  of  cold  Distilled  Water  as  shall 
cause  the  finished  acid  to  contain  10  per  cent,  of 
actual  hydrobromic  acid.  If  the  bromide  used 
contains  bromate,  the  distillate  will  probably 
be  tinged  with  the  red  color  of  bromine;  should 
such  contamination  be  produced,  the  acid  may 
be  rendered  fit  for  use  by  carefully  adding 
solution  of  sodium  sulphite  until  the  acid  is 
deprived  of  color,  and  then  rectifying  it  by 
distillation. 

This  process  for  making  solution  of  hydro- 
bromic acid  does  not  differ  essentially  from  that 
of  E.  R.  Squibb  (A.  J.  P.,  1878,  p.  116),  except 
in  the  improvement  of  the  rather  smaller  pro- 
portion of  sulphuric  acid  used,  and  in  the  fact 
of  the  difference  in  strength  of  the  two  hydro- 
bromic acids.  Squibb's  being  34  per  cent.,  the 
above  10  per  cent.  The  advantages  possessed 
by  both  methods  over  those  frequently  used  are 
greater  purity  of  product  and  more  definite 
strength. 

The  most  convenient  process  is  undoubtedly 
that  of  Dewitt  C.  Wade  (Peninsular  Medical 
Journal,  Feb.  1875),  modelled  after  Buchanan's 
method  of  making  hydriodic  acid,  which 
di rifts  that  120  grains  of  potaseium  bromide 
be  dissolved  in  one  fluidounce  of  water,  and  153 
grains  of  tartaric  acid  be  added  to  the  solution; 
acid  potassium  tartrate  is  produced,  the  greater 
part  of  which  crystallizes  out  on  standing  12 
hours  at  a  low  temperature,  and  a  solution  of 
hydrobromic  acid  is  formed,  sp.  gr.  1.228,  con- 
taining about  80  grains  pure  hydrobromic  acid 
to  the  fluidounce,  equivalent  to  nearly  15  per 
cent.  Fothergill's  acid,  although  based  upon 
Wade's  formula,  is  weaker,  the  quantity  of 
potassium  bromide  being  81  ^  grains  and  that 
of  tartaric  acid  99  grains  to  the  fluidounce,  the 
manipulation  being  the  same;  each  fluidounce 
of  Fothergill's  acid  contains  about  55  grains  of 
pure  hydrobromic  acid,  or  about  10  per  cent. 
Diluted  hydrobromic  acid  made  in  this  way  is 
open  to  the  objection  of  containing  cream  of 
tartar,  and  probably  some  undecemposed  potas- 
sium bromide  in  solution,  and  thus  is  not  strictly 
pure.  To  lessen  this,  Charles  Rice  proposed  the 
addition  of  a  double  quantity  of  alcohol  to 
facilitate  the  precipitation,  recovering  the  alco- 
hol by  distillation  subsequently.  (N.  B.,  1877,  p. 
107.)  Other  processes  have  been  suggested  for 
the  preparation  of  hydrobromic  acid.  Edward 
Goebel  (N.  B.,  Sept.  1880)  proposed  a  method 
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based  on  Glover's  process,  which  is  to  decom- 
pose 148  grains  of  barium  bromide  dissolved  in 
half  an  ounce  of  water,  with  50.6  grains  of  sul- 
phuric acid,  diluted  with  two  drachms  of  dis- 
tilled water;  the  precipitated  barium  sulphate 
is  washed  with  distilled  water  until  the  filtrate 
weighs  810  grains  to  make  the  10  per  cent, 
acid  solution.  The  processes  of  Balard,  Millon, 
and  Loewig  are  commented  upon  by  John  M. 
Maisch  (Proc.  A.  Ph.  A.,  1860),  who  proposed 
some  useful  modifications.  Markoe  (Ibid., 
1875,  p.  686)  recommends  an  economical  pro- 
cess, which,  however,  must  be  followed  with  care, 
and  is  better  adapted  for  making  the  acid  on 
a  large  scale.  He  pours  a  pint  of  water  into  a 
gallon  stoneware  jar,  and  then  adds  one  pound 
or  more  of  phosphorus,  distributing  it  over  the 
bottom;  ice  is  now  added  until  the  jar  is  half 
full,  a  gallon  glass  funnel  is  inserted  in  the 
throat  of  the  jar,  and  a  funnel  tube  adjusted, 
so  that  the  end  will  be  a  short  distance  above 
the  surface  of  the  phosphorus;  the  funnel  is 
about  one-third  filled  with  broken  ice,  and  the 
jar  placed  in  a  larger  vessel,  and  broken  ice 
packed  between.  Three  or  four  pounds  of 
bromine,  after  being  chilled,  are  slowly  added, 
in  order  that  the  fumes  of  hydrobromic  acid 
and  bromine  that  may  arise  may  be  fully  con- 
densed by  the  ice  in  the  funnel,  and  an  accumu- 
lation of  bromine  avoided,  which  might  pro- 
duce an  explosion  from  too  sudden  reaction. 
The  excess  of  phosphorus  is  removed  after  all 
the  bromine  has  been  added,  the  liquid  dis- 
tilled, hydrobromic  acid  condensed,  and  the 
strength  adjusted,  while  to  the  residue  in  the 
retort  water  may  be  added  to  make  diluted 
phosphoric  acid.  A  convenient  method  for 
obtaining  a  small  amount  of  hydrobromic  acid 
gas  or  solution,  was  described  by  L.  H.  Fried- 
burg,  in  a  communication  before  the  New  York 
Section  of  the  American  Chemical  Society 
(May,  1905).  Bromine  is  allowed  to  trickle 
into  paraffin  which  is  kept  in  a  melted  condition 
by  placing  the  flask  containing  it  in  a  shallow 
steam  bath.  The  bromine  vapors,  which  will 
pass  over  with  the  hydrobromic  acid,  are  partly 
absorbed  by  a  second  flask  containing  paraffin, 
joined  to  the  first  flask  and  standing  with  it  in 
the  steam  bath.  (See  also  Gassman's  process, 
S.  W.  P.,  1893,  107.)  Marshall  proposed  a 
method  which  depends  on  the  easy  solubility  of 
bromine  in  hydrobromic  acid,  the  conversion  of 
the  bromine  into  sulphur  bromide  by  the  addi- 
tion of  sulphur,  and  the  ready  decomposition  of 
sulphur  bromide  when  shaken  with  water,  thus : 

3Bra  +  S  +  4H20  =  6HBr  +  H2SO4 
(Y.  B.  P.,  1901,  483). 

Properties. — Diluted  hydrobromic  acid  is  a 
colorless,  transparent  liquid,  entirely  vaporized 
by  heat,  inodorous,  strongly  acid  to  the  taste, 
sp.  gr.  about  1.076  (U.  S.)  at  25°  C.  (77°  F.) 
and  containing  10  per  cent,  absolute  hydro- 
bromic acid.  "  Miscible,  in  all  proportions, 
with  water  or  alcohol.  On  distilling  it,  water 
and  weak  acid  first  pass  over;  when  the  tem- 
perature of  126°  C.  (258.8°  F.)  is  reached,  an 
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acid  of  48  percent,  remains,  which  may  be  dis- 
tilled unchanged.  Diluted  Hydrobromic  Acid 
strongly  reddens  blue  litmus  paper."  U.  S. 
Although  of  a  pungent  and  irritating  odor,  and 
fuming  when  in  contact  with  the  atmosphere 
when  concentrated,  in  its  diluted  state  it  is 
odorless.  On  adding  chlorine  or  nitric  acid  to 
diluted  hydrobromic  acid,  there  is  liberated  bro- 
mine, whieh  is  soluble  in  chloroform  or  carbon 
disulphide,  imparting  to  these  liquids  a  yellow 
color. 

Tests. — "  Silver  nitrate  T.S.  causes  a  yellow- 
ish-white precipitate,  which  is  insoluble  in 
diluted  nitric  acid,  but  slowly  soluble  in  an 
excess  of  stronger  ammonia  water,  and  readily 
soluble  in  solutions  of  sodium  thiosulphate  or 
potassium  cyanide.  If  copper  sulphate  T.S. 
be  added  to  the  Acid,  a  deep  red  color  is  pro- 
duced upon  the  addition  of  sulphuric  acid.  The 
Acid  should  not  become  colored  on  keeping. 
Barium  chloride  T.S.  should  not  produce  a 
turbidity  or  precipitate  (absence  of  sulphuric 
acid).  Ten  Cc.  of  the  Acid  should  not  be  ren- 
dered turbid  by  the  addition  of  1  Cc.  of  potas- 
sium sulphate  T.S.  (absence  of  barium).  If  10 
Cc.  of  Diluted  Hydrobromic  Acid  be  evaporated 
to  dryness,  and  heated  to  110°  C.  (230°  F.),  no 
appreciable  residue  should  remain  (limit  of 
non-volatile  impurities) .  Ten  Cc.  of  the  Diluted 
Acid  without  further  acidulation,  should  not 
respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  Part  III,  Test  No.  121).  If 
10  Cc.  of  the  Acid  be  shaken  with  2  Cc. 
of  chloroform,  no  color  should  be  imparted 
to  the  latter  (absence  of  free  bromine),  and 
upon  subsequently  adding  chlorine  water, 
whieh  has  been  previously  diluted  with  an 
equal  volume  of  water,  drop  by  drop,  with 
shaking,  the  chloroform  should  be  colored 
orange,  with  no  trace  of  violet  (absence  of 
iodine).  Five  Cc.  of  Diluted  Hydrobromic 
Acid  should  not  respond  to  the  Modified  Gut- 
zeit's  Test  for  arsenic  (see  Part  III,  Test  No. 
17).  If  0.5  Cc.  of  Diluted  Hydrobromic  Acid 
be  mixed  with  10  Cc.  of  water,  and  8  Cc.  of 
silver  nitrate  T.S.  with  6  Cc.  of  ammonium 
carbonate  T.S.  be  added,  and  if  the  mixture, 
after  digesting  for  ten  minutes  on  a  bath  of 
boiling  water,  be  cooled  and  filtered,  the  filtrate, 
on  supersaturating  with  nitric  acid,  should  not 
become  more  than  slightly  opalescent  (limit  of 
hydrochloric  acid  and  chlorides).  If  10  Gm.  of 
Diluted  Hydrobromic  Acid  be  diluted  with 
sufficient  distilled  water  to  measure  100  Cc,  and 
if  to  8.04  Cc.  of  this  solution,  after  exact  neutrali- 
zation with  diluted  ammonia  water  (litmus  T. 
S.  being  used  as  indicator),  there  be  added  3 
drops  of  potassium  chromate  T.S.,  then  not 
less  than  10  Cc.  of  tenth-normal  silver  nitrate 
V.S.  should  be  required  to  impart  to  the  liquid 
a  permanent  red  tint  (each  Cc.  corresponding 
to  1  percent,  of  absolute  Hydrobromic  Acid)." 
U.  S.  "  4  grammes  should  require  for  neutrali- 
zation 5  (more  exactly  4.9S)  cubic  centimetres 
of  the  volumetric  solution  of  sodium  hydroxide, 
or,  for  complete  precipitation,  50  (more  exactly 
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49.8)  cubic  centimetres  of  the  volumetric  solu- 
tion of  silver  nitrate.  It  should  yield  no  char- 
acteristic reaction  with  the  tests  for  arsenium, 
barium,  chlorides,  phosphates,  sulphates,  or 
sulphites.  It  should  yield  no  residue  on  evap- 
oration to  dryness."  Br.  Concentrated  hydro- 
bromic  acid  has  been  furnished  by  manufac- 
turing chemists  containing  from  20  to  50  per 
cent,  of  absolute  hydrobromic  acid ;  C.  T.  Tyrer 
states  that  the  stronger  acids  are  prone  to  show 
discoloration  in  a  few  days  after  being  made, 
but  that  even  the  highly  colored  acids,  when 
diluted  to  the  official  strength,  become  color- 
less; the  concentrated  acid  attacks  glass  rapidly 
and  the  silica  is  not  thrown  out  on  dilution; 
he  recommends  acid  of  the  sp.  gr.  1.250  as 
having  the  most  suitable  limit  of  concentra- 
tion for  pharmaceutical  purposes.  (Y.  B.  P., 
1896,  296). 

The  following  table  by  Kiel  will  be  found 
useful  in  showing  from  the  specific  gravities  of 
solutions  the  percentage  oi'  absolute  hydro- 
bromic acid. 

BieVs    Table    of   Percentage    and   Specific 
Gravity   of   Hydrobromic   Acid. 


Per  cent. 

Specific  Gravity 

Pi  -  cent. 

Specific  Gravity 

HBr. 

at  l.r)°C.  (59°F.) 

HHr. 

at  15°C.  (59°F.) 

1 

1.0062 

26 

1.219 

2 

1.0165 

27 

1.229 

8 

1.0230 

1.289 

4 

1.0305 

29 

1.249 

5 

1.038 

30 

1.260 

6 

1.046 

n 

1.270 

7 

1.053 

32 

I.2M 

8 

1.061 

33 

1.292 

9 

1.009 

3-J 

1  303 

10 

1.077 

35 

1.314 

11 

1.086 

36 

1  32fi 

12 

37 

1.33* 

13 

1.102 

3S 

1.850 

14 

1.110 

39 

1.3T.2 

15 

1.119 

40 

1  37.'. 

16 

1.127 

41 

17 

1.136 

42 

1.401 

18 

1.146 

43 

1.416 

19 

1.154 

•11 

1.429 

20 

1.163 

4--S 

1.444 

21 

1.172 

46 

22 

1.181 

47 

1.474 

23 

1.190 

48 

1.400 

24 

1.200 

49 

1.406 

25 

1.209 

50 

1.513 

Uses. — Diluted  hydrobromic  acid  is  very 
nearly  identical  with  potassium  bromide  in  its 
action,  but  is  too  irritant  to  the  stomach  to  be 
used  freely  in  epilepsy  and  other  serious  affec- 
tions. In  an  experimental  study  made  by 
Reichert,  of  the  University  of  Pennsylvania,  it 
was  found  to  act  upon  animals  precisely  as  do 
the  bromides  in  general.  It  has  been  especially 
commended  in  tinnitus  aurium.  Two  flui- 
drachms  contain  about  12  grains  of  bromine, 
equivalent  in  this  to  18  grains  of  potassium 
bromide,  and  may  be  given  at  once,  well 
diluted  with  water  or  syrup.  The  addition  of 
a  trace  of  spirit  of  lemon  to  the  mixture  ren- 
ders the  resemblance  of  this  dose  to  lemonade 
a  very  close  one. 

Dose,  from  one-half  to  two  fluidrachms  (1.8 
to  7.5  Co.). 


ACIDUM  HYDROCHLORICUM. 
U.  S.,  Br. 

HYDROCHLORIC  ACID 

( ac'i-dum  hy-drg-chlo'ri-cfun ) 

"A  liquid  composed  of  31.9  percent.,  by  weight, 
of  absolute  Hydrochloric  Acid  [H(J1  =  36.18], 
and  68.1  percent,  of  water.  It  should  be  kept  in 
glass-stoppered  bottles."  U.  S.  "A  liquid  con- 
taining 31.79  per  cent,  by  weight  of  hydrogen 
chloride,  HC1,  and  68.21  per  cent,  of  water. 
Obtained  by  dissolving  in  water  the  gas  pro- 
duced by  the  interaction  of  sulphuric  acid  and 
sodium  chloride."    Br. 

Acidum  Muriuticuui.  Pliurm.  1870:  Acidum  Ilydm- 
ehloratum  s.  Chlorhydrlcum ;  Spirit  oi  Sea  Salt, 
Marine  Acid,  Muriatic  Acid,  Cblorhydric  Acid  ;  Acide 
chlorhydrique  officinal,  Fr.  <'o<i.;  Acide  hydrochlo- 
rique,  Acide  chlorhydrique  ou  murlatlque.  Fr. ;  Acidum 
hydrochloricum.  P.  O.j  Salzsaure,  Chlorwasseratoff- 
saure,  (J.;  Acldo  cloridrico  concentrate.  Acido  murl- 
alico,    It.;    Acldo    clorhidrico,    Acldo    murlatico,    Sp. 

Preparation. — Hydrochloric  acid  is  obtained 
mainly  by  the  action  of  sulphuric  acid  on 
sodium  chloride  or  common  salt.  In  ftngland 
it  is  produced  in  enormous  quantities  during 
the  decomposition  of  common  salt  for  the  pur- 
pose of  making  BOdium  sulphate,  from  which 
soda  ash  and  sodium  carbonate  are  afterwards 
manufactured  in  immense  quantities.  The 
decomposition  of  the  sea  salt  is  performed  in 

semi-cylindrical  vessels,  the  curved  part,  next 
the  fire,  being  made  of  iron,  and  the  upper  or 
Hat  surface,  of  stone.     The  acid  gas  is  con.. 

by  a  pipe  to  a  double-necked  stoneware 
receiver,  half  tilled  with  water,  and  connected 
with  a  row  of  similar  receivers,  likewise;  con- 
taining water.  As  carried  out  on  a  larger  scale, 
the  decomposition  of  the  salt  takes  place  in 
hemispherical  iron  pans,  9  feet  in  diameter, 
covered  by  a  brick-work  dome;  upon  the  mass 
of  salt  the  requisite  quantity  of  sulphuric  acid 
is  allowed  to  run  from  a  leaden  cistern  placed 
above  the  decomposing  pan.  Torrents  of  hydro- 
chloric acid  f^as  are  evolved,  which  collect  in 
the  space  between  the  pan  and  the  brick-work 
dome,  whence  they  pass  by  a  brick-work  or 
earthenware  flue  into  upright  towers  or  con- 
densers. These  towers  are  filled  with  bricks  or 
coke,  down  which  a  small  stream  of  water  is 
allowed  to  trickle.  The  gas,  passing  upward, 
meets  the  water  and  is  dissolved  by  it,  and  as 
the  acid  liquor  approaches  the  bottom,  it  be- 
comes more  and  more  nearly  saturated  with  gas. 

Hydrochloric  acid  is  also  made  on  a  com- 
mercial scale  by  the  action  of  steam  upon  mag- 
nesium chloride,  which  is  such  an  abundant 
waste  product  at  the  rock  salt  mines  of  Stass- 
furt.  The  process  used  is  that  of  Weldon  as 
developed  by  Pechiney  of  Salindres,  in  France. 

With  the  increasing  development  of  electro- 
lytic processes  for  the  production  of  caustic 
alkali,  it  has  been  sought  to  convert  the  chlorine 
set  free  at  the  same  time  into  hydrochloric  acid. 
This  is  done  by  burning  the  chlorine  direct  with 
the  hydrogen  set  free  at  the  cathode.     A  pro- 
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cess  of  this  kind  is  now  being  operated  at 
Niagara  Falls  by  the  Roberts  Chemical  Com- 
pany, who  electrolyze  potassium  chloride  and 
obtain  as  products  potassium  hydroxide  and 
hydrochloric  acid. 

The  acid,  when  required  to  be  pure,  is 
generally  prepared  by  saturating  distilled  water 
with  the  gas  in  Woulfe's  apparatus.  A  quantity 
of  pure  fused  sodium  chloride  is  introduced 
into  a  retort  or  flask,  placed  on  a  sand  bath. 
The  vessel  is  then  furnished  with  an  S-tube, 
and  connected  with  a  series  of  bottles,  each  two- 
thirds  full  of  water.  A  quantity  of  sulphuric 
acid  is  then  gradually  added,  equal  in  weight 
to  the  common  salt  employed,  and  diluted  with 
one-third  of  its  weight  of  water.  The  materials 
ought  not  to  occupy  more  than  half  the  body 
of  the  retort.  When  the  extrication  of  the  gas 
slackens,  heat  is  applied,  and  gradually  in- 
creased until  the  water  in  the  bottles  refuses  to 
absorb  any  more,  or  until  no  more  gas  is  found 
to  come  over.  As  soon  as  the  process  is  com- 
pleted, boiling  water  should  be  added  to  the 
contents  of  the  retort  or  flask,  in  order  to 
facilitate  the  removal  of  the  residue.  During 
the  progress  of  the  saturation,  the  water  in  the 
several  bottles  increases  in  temperature,  which 
lessens  its  power  of  absorption.  It  is,  there- 
fore, expedient,  in  order  to  obtain  a  strong  acid, 
to  keep  the  bottles  cool  by  means  of  water  or 
ice.  The  connecting  tubes  need  not  plunge 
deeply  into  the  acid. 

In  the  process  for  hydrochloric  acid,  theory 
calls  for  a  little  less  than  90  parts  of  liquid  sul- 
phuric acid  to  100  of  common  salt.  A  moderate 
excess  of  the  former  may  be  useful  to  insure  the 
complete  decomposition  of  the  salt.  The  reac- 
tion for  its  formation  is: 

NaCl  +  H2SO4  =  HC1  +  HNaSC-4 
If  only  half  the  amount  of  sulphuric  acid  be 
used,  the  reaction  is : 

2NaCl  +  H2SO4  =  2HC1  +  Na2S04 
In  the  first  of  these  reactions,  as  only  one  mole- 
cule of  salt  is  taken,  it  is  obvious  that  there  is 
not  enough  sodium  furnished  to  neutralize  the 
sulphuric  acid  completely  and  make  the  normal 
sulphate,  Na2S04,  so  the  result  is  the  acid  sul- 
phate, HNaS04.  On  the  other  hand,  in  the 
second  reaction,  the  two  molecules  of  salt  fur- 
nish just  the  sodium  necessary  to  neutralize  the 
one  molecule  of  sulphuric  acid  and  make  the 
neutral  sulphate,  Na2S04. 

As  hydrochloric  acid,  prepared  in  the 
ordinary  mode,  often  contains  arsenic,  so  as  to 
obscure  its  indications  when  employed  in  test- 
ing for  that  poison,  it  is  of  interest  to  the 
practical  toxicologist  to  know  that  it  may  be 
obtained  free  from  that  impurity  by  distilling 
sodium  or  potassium  chloride  with  oxalic  acid 
in  equivalent  proportions. 

The  following  method  of  freeing  hydrochloric 
acid  from  arsenic  trioxide  is  recommended 
by  Engel  as  easy  and  entirely  efficacious.  It  is 
founded  on  the  fact  that  arsenic  trioxide  is  re- 
duced to  arsenic  by  hypophosphorous  acid.  Into 
a  liter  (about  2  pints)  of  arsenical  hydi'ochloric 


acid  introduce  4  to  5  grammes  (about  60  or 
70  grains)  of  potassium  hypophosphite,  dis- 
solved in  a  little  water.  At  the  end  of  an  hour 
or  two,  the  liquid  becomes  yellow  and  then 
brown ;  and  a  precipitate  soon  forms,  more  or 
less  copious  according  to  the  amount  of  im- 
purity. After  the  liquid  becomes  clear,  which 
usually  happens  in  45  minutes,  decant  the  hydro- 
chloric acid  and  distil  it.  The  acid  thus  obtained 
is  entirely  free  from  arsenic.  This  process 
should  be  conducted  in  a  place  where  the  direct 
rays  of  the  sun  may  fall  on  the  vessels;  or, 
where  this  is  impossible,  the  vessels  should  be 
subjected,  by  means  of  a  water  bath,  from  4  to  6 
hours,  to  a  heat  little  short  of  the  boiling  point 
of  the  acid.  (J.  P.  C,  1873,  p.  10.)  Traces 
of  arsenic  may  also  be  removed  by  add- 
ing solution  of  stannous  chloride,  and  after 
the  precipitate  of  impure  arsenic  has  settled, 
the  clear  liquid  is  redistilled.  (Bettendorf, 
Zeit.  An.  Chem.  [2],  5,  p.  492.) 

Properties  of  the  Pure  Acid. — Hydrochloric 
acid,  when  pure,  is  a  "  colorless,  fuming  liquid, 
of  a  pungent  odor,  and  an  intensely  acid  taste; 
the  fumes  and  odor  disappear  on  diluting  the 
Acid  with  two  volumes  of  water.  Specific  grav- 
ity :  about  1.158  at  25°  C.  (77°  F. ) .  Miscible,  in 
all  proportions,  with  water  or  alcohol.  On 
distilling  it,  at  first  a  stronger  acid  passes  over, 
until,  at  110°  C.  (230°  F.),  a  liquid  containing 
20.13  percent,  of  the  absolute  acid  remains 
(specific  gravity,  about  1.098  at  25°  C),  which 
distils  unchanged,  leaving  no  residue."  U.  S. 
Exposed  to  the  air  it  emits  white  fumes,  owing 
to  the  escape  of  the  acid  gas  and  its  union  with 
the  moisture  of  the  atmosphere.  When  concen- 
trated, it  blackens  organic  substances,  as  does 
sulphuric  acid.  Its  sp.  gr.  varies  with  its 
strength.  When  as  highly  concentrated  as  pos- 
sible, its  density  is  1.21.  The  U.  S.  acid  has  the 
specific  gravity  of  1.158  at  25°  C.  (77°  F.), 
which  is  practically  equivalent  to  the  figure  given 
in  the  British  Pharmacopoeia,  which  is  1.160 
at  15.5°  C.  (60°  F.).  When  exposed  to  heat, 
it  continues  to  give  off  hydrochloric  acid  gas, 
with  the  appearance  of  ebullition,  until  its  sp. 
gr.  falls  to  1.094,  when  it  properly  boils,  and 
may  be  distilled  unchanged,  or  entirely  vola- 
tilized. 

Hydrochloric  acid  is  characterized  by  form- 
ing, on  the  addition  of  silver  nitrate,  a  white 
precipitate  (silver  chloride),  insoluble  in  nitric 
acid,  but  readily  soluble  in  ammonia.  It  is 
incompatible  with  alkalies,  with  metallic  oxides 
and  their  carbonates,  and  with  potassium  sul- 
phide, potassium  tartrate,  tartar  emetic,  iron 
and  potassium  tartrates,  silver  nitrate,  and 
solution  of  lead  subacetate. 

It  is  very  often  desirable  to  know,  in  chemical 
and  pharmaceutical  operations,  the  quantity  of 
absolute  acid  contained  in  samples  of  acid  of 
different  densities.     (See  table  page  36.) 

This  acid,  when  pure,  will  evaporate  without 
residue  in  a  platinum  spoon.  On  heating  it 
with  manganese  dioxide  an  abundance  of 
chlorine   gas   is   given   off.     If   sulphuric   acid 
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Per  cent. 

Specific 

gravity. 

Correction  of 

specific  gravity 

for  1°  C." 

Fractional 
per  cent.2 

Normality. 

1  Cc.  requires 

normal 

KOH  Cc. 

Per  cent.=- 

hydro- 
chloric acid. 

25°  C. 
25°  C. 

15°  C. 
lfiPC 

0.01  Cc. 
normal  KOH. 

1 

1.0051 

1.0051 

0.00017 

0.020 

0.28 

0.036 

2 

1.0101 

1.0102 

0.00018 

0.020 

0.56 

0.036 

3 

1.0151 

1.0152 

0.00018 

0.020 

0.84 

0.034 

4 

1.0201 

1 .0202 

0.00019 

0.020 

1.13 

0.036 

5 

1.0250 

1.0253 

0.00020 

0.020 

1.41 

0.034 

6 

1.0299 

1.0303 

0.00021 

0.020 

1.70 

0.033 

7 

1 .0348 

1.0353 

0.00023 

0.021 

2.00 

0.034 

8 

1.0396 

1.0402 

0.00024 

0.021 

2.29 

0.033 

9 

1.0444 

1 .0452 

0.00026 

0.021 

2.59 

0.033 

10 

1.0492 

1.0502 

0.00027 

0.020 

2.89 

0.032 

11 

1.0541 

1 .0552 

0.00020 

0.021 

3.20 

0.033 

12 

1 .0589 

1.0602 

0.00031 

0.020 

3.50 

0.032 

13 

1.0638 

1.0052 

0.00033 

0.021 

3.81 

0.032 

14 

1 .0686 

1.07(12 

0.00035 

0.021 

1.12 

0.031 

15 

1.0734 

1 .0752 

0.00037 

0.020 

4.44 

0.032 

16 

1.0783 

1.1(8(13 

0(10039 

0.020 

4.75 

0.031 

17 

1.0832 

1  0858 

0.00041 

0.020 

5.07 

0.030 

18 

1 .0881 

L.0904 

0.00043 

0.021 

5.40 

0.031 

19 

1.0929 

1.(1054 

0.00044 

0.020 

5.72 

0.030 

20 

1.0978 

1.1005 

0.0004  6 

0.020 

6.05 

0.030 

21 

1.1029 

1.11 

0.00048 

0.010 

0.38 

0.029 

22 

1.1081 

1.1111 

0.00060 

0.020 

6.72 

0.029 

23 

1.1132 

1.1104 

(1.00(152 

0.020 

7.06 

0.029 

24 

1.1188 

1.1217 

0.00054 

(1.020 

7.40 

0.029 

25 

1.1234 

1.1270 

0.00056 

0.020 

7.74 

0.020 

26 

1.1284 

1.1322 

0.00058 

0.020 

8.09 

0.020 

27 

1.1886 

1.1375 

0.00050 

0.020 

8.44 

0.020 

28 

1.1386 

1.1427 

0.00061 

0.020 

8.70 

0.029 

29 

1.1437 

1.1480 

0.00003 

0.020 

9.14 

0.028 

30 

1.1487 

1.1532 

0.00065 

0.020 

9.50 

0.028 

31 

1.1537 

1.1583 

0.00067 

0.020 

9.86 

0.028 

31.9 

1.1581 

1.1620 

0.00068 

0.020 

10.18 

0.028 

32 

1.1586 

1.1634 

0.00068 

0.020 

10.22 

0.028 

33 

1.1636 

1.1685 

0.00070 

0.020 

10.58 

0.027 

34 

1.1687 

1.1737 

0.00071 

0.020 

10.95 

0.027 

35 

1.1736 

1.1789 

0.00073 

0.020 

11.32 

0.027 

36 

1.1787 

1.1842 

0.00074 

0.019 

1 1 .69 

0.026 

37 

1.1839 

1.1894 

0.00076 

0.019 

12.07 

0.026 

38 

1.1891 

1.1947 

0.00077 

0.019 

12.45 

0.026 

39 

1.1943 

1.2000 

0.00078 

0.019 

12.83 

0.026 

40 

1.1995 

1.2053 

0.00079 

13.22 

1  Add  if  the  temperature  is  above,  subtract  if  below,  25°  C. 

•  Corresponding  with  difference  in  specific  gravity  of  0.0O01. 
Note.— To  find  the  per  cent,  of  chlorine,  multiply  the  per  cent,  of  HC1  by  0.9724. 
To  find  the  weight  in  grammes  of  HC1  in  100  Cc,  multiply  the  specific  gravity  by  the  percent,  of  HC1. 
To  find  the  volume  per  cent,  of  official  Hydrochloric  Acid,  multiply  the  "  normality  "  by  9.823.    For  the  volume  per  cent, 
of  official  Diluted  Hydrochloric  Acid,  multiply  the  "normality"  by  34.60. 


be  present,  a  solution  of  barium  chloride  will 
cause  a  precipitate  of  barium  sulphate  in  the 
acid,  previously  diluted  with  distilled  water. 
Iron  may  be  detected  by  saturating  the  diluted 
acid  with  sodium  carbonate,  and  then  adding 
potassium  ferrocyanide,  which  will  strike  a  blue 
color  if  that  metal  be  present,  or  by  the  simple 


addition  of  potassium  sulphocyanate,  when  a 
blood-red  coloration  is  produced.  The  absence 
of  arsenic  may  be  inferred  if  it  does  not  tarnish 
bright  copper  foil  when  boiled  with  it.  "  If 
10  Cc.  of  the  Acid  be  evaporated  from  a  plat- 
inum or  porcelain  dish,  and  dried  at  110°  C. 
(230°  F.),  no  appreciable  residue  should  remain 


PART    I. 


Acidum  Hydrochloricum. 


37 


(limit  of  non-volatile  impurities).  If  to  5  Cc. 
of  Hydrochloric  Acid,  diluted  with  an  equal 
volume  of  water,  1  Cc.  of  chloroform  be  added, 
and  if  chlorine  water  which  has  been  diluted 
with  an  equal  volume  of  water  be  then  cau- 
tiously added,  a  drop  at  a  time,  with  con- 
stant agitation,  the  chloroform  should  remain 
free  from  any  yellow,  orange,  or  violet  color 
(absence  of  bromine  or  iodine).  If  1  Cc.  of 
the  Acid  be  diluted  with  5  Cc.  of  water,  and  if 
1  Cc.  of  potassium  iodide  T.S.  with  1  Cc.  of 
chloroform  be  added,  and  the  mixture  agitated, 
the  chloroform  should  be  free  from  any  violet 
coloration  (absence  of  free  chlorine  or  bro- 
mine). Five  Cc.  of  diluted  Hydrochloric  Acid 
(1  in  10),  should  not  respond  to  the  Modified 
Gutzeit's  Test  for  arsenic  (see  Part  III,  Test 
No.  17).  If  1  Cc.  of  the  Acid  be  diluted  with 
5  Cc.  of  water,  and  a  few  drops  of  barium 
chloride  T.S.,  be  added,  no  precipitate  or  tur- 
bidity should  appear  within  one  hour  (absence 
of  sulphuric  acid  or  sulphates) ,  nor  should  the 
addition  to  this  mixture  of  a  few  drops  of 
tenth-normal  iodine  V.S.  produce  any  turbidity 
(absence  of  sulphurous  acid).  Hydrochloric 
Acid  when  diluted  with  distilled  water  (1  in 
20)  should  not  respond  to  the  Time-Limit  Test 
for  heavy  metals  (see  Part  III,  Test  No.  121). 
Introduce  into  a  stoppered  weighing-bottle  3 
Cc.  of  Hydrochloric  Acid  and  weigh  accurately. 
Dilute  the  Acid  with  50  Cc.  of  distilled  water 
and  titrate  with  normal  potassium  hydroxide 
V.S.,  using  methyl-orange  T.S.  as  indicator. 
Multiply  the  number  of  Cc.  of  the  normal 
potassium  hydroxide  V.S.  consumed,  by  3.618, 
and  divide  this  product  by  the  weight  of  the 
Acid  taken ;  the  quotient  represents  the  percent- 
age of  absolute  Hydrochloric  Acid  in  the 
latter."  U.  S.  "  Each  gramme,  diluted  with 
water,  should  require  for  neutralization  8.7 
cubic  centimetres  of  the  volumetric  solution  of 
sodium  hydroxide,  and  0.1  gramme  should 
require,  for  complete  precipitation,  8.7  cubic 
centimetres  of  the  volumetric  solution  of 
silver  nitrate.  It  leaves  no  residue  on  evapora- 
tion, and  when  diluted  with  water  should  yield 
no  characteristic  reaction  with  the  tests  for 
arsenium,  lead,  copper,  iron,  aluminium,  bro- 
mides, iodides,  sulphates,  or  sulphites.  Diluted 
with  much  water  and  solution  of  potassium 
iodide  added,  no  blue  color  is  produced  on  the 
addition  of  mucilage  of  starch  (absence  of  free 
chlorine)."  Br.  Ammonia  in  excess,  if  it  pro- 
duces no  precipitate,  shows  the  absence  of 
iron. 

If  a  small  portion  of  the  diluted  acid  be 
treated  with  test  zinc,  the  evolved  gas  should 
not  blacken  paper  wet  with  silver  nitrate  test 
solution  (arsenous  or  sulphurous  acid).  Free 
chlorine  or  nitric  acid  may  be  discovered  by  its 
having  the  power  to  dissolve  gold  leaf.  Any 
minute  portion  of  the  leaf  which  may  be  dis- 
solved is  detected  by  adding  a  solution  of  stan- 
nous chloride,  which  will  give  rise  to  a  purplish 
tint.  The  free  chlorine  is  derived  from  the 
reaction  of  nitric  or  nitrous  acid  on  a  small 


portion  of  the  hydrochloric  acid,  which  is  thus 
deprived  of  its  hydrogen.  Hence  it  is  that, 
when  free  chlorine  is  present,  nitrous  acid  or 
some  other  oxide  of  nitrogen  is  also  present  as 
an  impurity.  The  nitric  and  nitrous  acids  are 
derived  from  nitrates  found  as  impurities  in 
the  common  salt  and  from  nitrous  acid  in  the 
commercial  sulphuric  acid  employed  in  the 
preparation  of  the  hydrochloric  acid. 

Hydrochloric  Acid  of  Commerce.  Muriatic 
Acid. — This  acid  has  the  general  properties  of 
the  pure  aqueous  acid.  It  has  a  yellowish  color 
owing  to  the  presence  of  ferric  chloride,  or 
of  a  minute  proportion  of  organic  matter,  such 
as  cork,  wood,  etc.  It  usually  contains  sul- 
phuric acid,  and  sometimes  free  chlorine  and 
nitrous  acid.  But  the  most  injurious  impurity, 
to  those  who  consume  it  in  the  arts,  is  sul- 
phurous acid.  Savory  analyzed  three  samples 
of  commercial  hydrochloric  aeid,  each  having  a 
sp.  gr.  of  between  1.16  and  1.17,  and  found 
them  to  contain  from  7  to  nearly  11  per  cent,  of 
sulphurous  acid.  To  detect  this  acid,  Girardin 
has  proposed  a  very  delicate  test,  namely,  stan- 
nous chloride.  The  mode  of  using  the  test  is  to 
take  about  half  an  ounce  of  the  acid  to  be 
tested,  and  to  add  to  it  two  or  three  drachms  of 
stannous  chloride.  The  mixture  having  been 
stirred  two  or  three  times,  as  much  of  distilled 
water  as  of  stannous  salt  is  to  be  added.  If  sul- 
phurous acid  be  present,  the  hydrochloric  acid 
becomes  turbid  and  yellow  immediately  upon 
the  addition  of  stannous  chloride ;  and  upon  the 
subsequent  addition  of  the  water  a  slight  evolu- 
tion of  hydrogen  sulphide  takes  place,  per- 
ceptible to  the  smell,  and  the  liquid  assumes  a 
brownish  hue,  depositing  a  powder  of  the  same 
color.  The  manner  in  which  the  test  acts  is  as 
follows:  By  a  transfer  of  chlorine,  stannic 
chloride  and  metallic  tin  are  produced,  the  latter 
of  which,  by  reacting  with  the  sulphurous  acid, 
gives  rise  to  a  precipitate  «f  stannic  and  stan- 
nous sulphides.  In  case  the  sulphurous  acid 
forms  but  one-half  of  one  per  cent,  of  the  com- 
mercial acid,  the  precipitate  may  not  be  per- 
ceptible. Under  these  circumstances,  a  solution 
of  copper  sulphate  must  be  added  to  the  liquid 
previously  warmed,  when  a  brown  precipitate 
of  copper  sulphide  will  be  immediately  formed 
(Heintz).  Or,  if  a  weak  solution  of  iodine 
be  decolorized  by  the  hydrochloric  acid,  sul- 
phurous or  arsenous  acid  may  be  suspected. 
Lembert  has  proposed  the  following,  which  he 
considers  as  a  more  delicate  test  for  sulphurous 
acid.  Saturate  the  suspected  hydrochloric  acid 
with  potassium  carbonate,  and  add  successively 
a  little  weak  solution  of  starch,  one  or  two 
drops  of  solution  of  potassium  iodate,  and  sul- 
phuric acid,  drop  by  drop.  Sulphurous  acid, 
if  present,  will  be  set  free  with  iodic  acid,  and 
these,  by  reacting  on  each  other,  will  develop 
iodine,  which  will  cause  a  blue  color  witk  the 
starch.  Or  the  addition  of  pure  zinc  will  liberate 
nascent  hydrogen,  which  will  cause  the  evolu- 
tion of  hydrogen  sulphide  gas,  detected  with 
lead  acetate  paper,  and  this  test  is  preferable. 
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An  impurity  very  frequently  present  in 
the  commercial  acid,  as  shown  by  Dupasquier, 
is  arsenic.  (See  U.  S.  P.  tests  above.)  The 
immediate  source  of  this  impurity  is  the  sul- 
phuric acid  used  to  prepare  the  hydrochloric 
acid.  The  sulphuric  acid  derives  the  arsenic 
from  the  sulphur  used  in  its  manufacture,  and 
this  last  from  pyrites  containing  a  little  of  the 
poisonous  metal.  The  arsenic,  when  present, 
is  in  the  form  of  a  trichloride,  and,  from  its 
volatility  in  this  state  of  combination,  is  trans- 
ferred to  the  hydrochloric  acid,  distilled  from 
the  commercial  acid.  This  impurity  is  separated 
by  diluting  the  acid  with  an  equal  volume  of 
water,  and  passing  through  it  hydrogen  sul- 
phide, which  thus  throws  down  the  arsenic  as 
a  trisulphide.  According  to  Wittstein,  hydro- 
chloric acid  is  freed  from  arsenic  by  mercury, 
according  to  Reinsch,  by  copper,  and  in  either 
case  it  may  be  deprived  of  metallic  impregna- 
tion by  careful  distillation.  [A.  J.  P.,  1851, 
p.  408.)  M.  Auguste  Houzeau  assorts  that  to 
deprive  commercial  arseniferous  hydrochloric 
acid  of  arsenic  it  is  sufficient  simply  to  boil  it, 
in  a  flat  bottomed  vessel,  to  two-thirds  of  its 
original  volume,  all  the  arsenic  escaping  in  the 
form  of  the  trichloride.  {J.  P.  C,  4e  ser.,  i. 
97.)  Bettcndorf  separates  arsenous  and  ar 
acids  from  hydrochloric  acid,  sufficiently  con- 
centrated, by  precipitating  with  stannous  chlo- 
ride, and  then  distilling  the  acid;  when  it  is 
so  treated,  it  is  perfectly  free  from  arsenic. 
(A.  J.  P.,  1870,  p.  219.)  "  When  leaden  vessels 
are  used  in  preparing  hydrochloric  acid,  it  is 
likely  to  contain  Lead  chloride,  which  falls  as 
a  white  precipitate  on  neutralizing  the  acid. 
The  nature  of  the  precipitate  is  verified  by  dis- 
solving it  in  nitric  acid  and  adding  potassium 
iodide,  when  the  yellow  lead  iodide  will  separate 
(Hainault).  Scheffer  proved  the  presence  of 
lead  in  a  sample  used  for  making  solution  of 
feme  chloride  {A.  J.  P.,  Nov.  1875).  Another 
instance  was  noted  by  P.  Rep  pert  (.4.  .7.  /'., 
Dec.  1875).  This  impurity,  being  fixed,  may 
be  separated  by  distilling  the  acid.  A  small 
proportion  of  thallium  has  been  detected  in 
commercial  hydrochloric  acid  by  Wm.  Crookes, 
being  derived  from  sulphuric  acid,  in  the  manu- 
facture of  which  pyrites  was  employed.  Selen- 
ium has  been  found  in  French  hydrochloric  acid, 
causing  the  acid  to  have  a  bad  odor. 

Properties  of  Hydrochloric  Acid  Gas. — 
Hydrochloric  acid  gas  is  colorless  and  elastic, 
possessing  a  very  pungent  odor,  and  the 
property  of  irritating  the  organs  of  respiration. 
It  destroys  life  and  extinguishes  flame.  It  red- 
dens litmus  powerfully,  and  has  the  other 
properties  of  a  strong  acid.  Its  sp.  gr.  is  1.278 
(Gay-Lussae  and  Biot).  Subjected  to  a  pres- 
sure of  40  atmospheres,  at  the  temperature 
of  10°  C.  (50°  F.),  it  is  condensed  into  a 
transparent  liquid,  to  which  alone  the  name  of 
liquid  hydrochloric  acid  properly  belongs.  Water 
absorbs  this  gas  with  the  greatest  avidity. 

It  consists  of  one  volume  of  chlorine  and  one 
of  hydrogen,  united  without  condensation. 


Toxicological  Properties. — Hydrochloric  acid, 
when  swallowed,  is  highly  irritating  and  corro- 
sive, but  less  so  than  sulphuric  or  nitric  acid. 
It  produces  hiccough,  violent  efforts  to  vomit, 
and  agonizing  pain  in  the  stomach.  There  is 
much  thirst,  with  great  restlessness,  a  dry  and 
burning  skin,  and  a  small  concentrated  pulse. 
If  the  acid  has  been  recently  swallowed,  white 
vapors  of  a  pungent  odor  will  be  emitted  from 
the  mouth.  The  best  antidote  is  magnesia,  but 
soap  or  sufficiently  diluted  alkaline  solutions  are 
almost  equally  efficient.  In  the  course  of  the 
treatment,  bland  and  mucilaginous  drinks  must 
be  freely  given.  When  inflammation  super- 
venes, it  must  be  treated  on  general  principles. 

Uses. — Hydrochloric  acid  is  tonic,  refrigerant 
and  antiseptic.  It  is  exhibited,  largely  diluted 
with  water,  in  low  fevers,  phthisis,  some  forms 
of  syphilis,  and  to  counteract  phosphatic 
deposits  in  the  urine,  It  is  especially  valuable 
in  gastro-intcstinal  indigestion  when  there  is  no 
tendency  to  diarrhoea,  and  may  often  be  added 
with  advantage  to  liquid  preparations  of 
calumba,  gentian,  and  cinchona.  It  is  also  fre- 
quently given  in  dysi>rpsia  along  with  pepsin, 
to  aid  its  solvent  powers.  (See  Acidum  Hydro- 
ekloricvm  DttiUum. )  In  concentrated  form,  it  is 
decidedly  caustic,  but  weaker  than  nitric  acid,  and 
is  often  used  to  destroy  small  dermal  growths. 

Dose,  five  to  ten  minims  (0.3  to  0.6  Cc),  well 
diluted. 

Off.  Prep. — Acidum  Ilydrochloricum  Dilutum, 
I.S.,  Br.;  Acidum  Nitrohydrochloricum,  U.  8.; 
Acidum  Nitrohydrochloricum  Dilutum,  U.  8.,  Br.; 
Argent!  Nitras  FUSUI,  U.  8.;  Carbo  Animalis 
Puriflcatus,  U.  8.;  Extractum  Cinchonae  Liqui- 
dum,  Br. ;  Glyccrinum  Pcpsini.  Br.;  Liquor  Ar- 
senic i  Hvdrochloricns,  Br.;  Liquor  Chlori  Com- 
poaitus,  U.  8.;  Liquor  Fcrri  Chloridi,  U.  8. 
(Br.)  ;  Liquor  Zinci  Chloridi,  U.  8.,  Br.;  Resina 
Podophylli,  U.  8.  (Br.)\  Sulphur  Praecipitatum, 
T.   N. ;  Talcum  Purificatum,   U.  8. 

ACIDUM  HYDROCHLORICUM  DILU- 
TUM. U.  S.,  Br. 

DILUTED  HYDROCHLORIC  ACID 

(ac'J-dum  hy-dr^-chlo'rj-cum  di-lu'tum) 

"  Diluted  Hydrochloric  Acid  should  contain 
10  percent.,  by  weight,  of  absolute  Hydrochloric 
Acid  [HC1  =  36.18],  and  90  percent,  of  water. 
It  should  be  kept  in  glass-stoppered  bottles." 
V.  S.  "  100  parts  by  weight  should  contain 
10.58  parts  of  hydrogen  chloride,  HC1."   Br. 

Acidum  Muriaticum  Dilutum,  Pharm.  1870 ;  Di- 
luted Muriatic  Acid;  Aelde  chlorhydrique  dilue\  Fr. ; 
Acidum  hydrochlorleum  dilutum,  P.  G. ;  Verdtlnnte 
Salzsaure,  O. ;  Acido  cloridrico  diluito,  It. 

*  "  Hydrochloric  Acid,  one  hundred  grammes 
[or  3  ounces  av.,  231  grains] ;  Distilled  Water, 
two  hundred  and  nineteen  grammes  [or  7 
ounces  av.,  317  grains],  to  make  three  hundred 
and  nineteen  grammes  [or  11  ounces  av.,  110 
grains].    Mix  them."   U.  S. 
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: 


"  Hydrochloric  Acid,  6  fl.  ounces  (more 
exactly,  6.035,  Imperial  measure)  or  3063 
grains,  or  301.8  cubic  centimetres  or  350.1 
grammes;  Distilled  Water,  a  sufficient  quantity, 
introduce  the  Hydrochloric  Acid  into  a  glass 
flask,  the  capacity  of  which  to  a  mark  on  the 
neck  is  one  pint  (Imp.  meas.)  or  one  thousand 
cubic  centimetres;  add  Distilled  Water  until 
the  mixture,  at  60°  F.  (15.5°  C),  after  it  has 
been  shaken,  measures  one  pint  (Imp.  meas.)  or 
one  thousand  cubic  centimetres."    Br. 

The  official  description  is  as  follows :  "  Spe- 
cific gravity:  about  1.049  at  25°  C.  (77°  F.).  It 
does  not  fume  in  the  air  and  is  without  odor, 
but  otherwise  it  should  conform  to  the  reactions 
and  tests  given  under  Acidum  Hydrochloricum. 
If  to  3.62  Gm.  of  Diluted  Hydrochloric  Acid 
there  be  added  about  20  Cc.  of  water,  it  should 
require  10  Cc.  of  normal  potassium  hydroxide 
V.S.  for  neutralization  (each  Cc.  corresponding 
to  1  percent,  of  absolute  Hydrochloric  Acid), 
methyl-orange  T.S.  being  used  as  indicator." 
U.  S. 

The  British  diluted  acid  is  slightly  stronger 
than  the  U.  S.  preparation.  "  Sp.  gr.  1.052, 
containing  10.58  per  cent,  by  weight  of  absolute 
acid.  Each  gramme  should  require  for  neutrali- 
zation 2.9  cubic  centimetres  of  the  volumetric 
solution  of  sodium  hydroxide.  It  should  be 
free  from  the  impurities  mentioned  under 
'Acidum  Hydrochloricum.' "  Br. 

For  medicinal  properties  and  uses,  see 
Acidum  Hydrochloricum. 

Dose,  from  ten  to  thirty  minims  (0.6  to 
1.8  Cc),  to  be  taken  in  water. 

Off.  Prep. — Acidum  Hydrocyanicum  Dilutum, 
U.  8.;  Extractum  Ergotae,  U.  8.,  Br.;  Injectio 
Apomorphinae  Hypodermica,  Br.;  Liquor  Acidi 
Arsenosi,  U.  8.;  Liquor  Morphinae  Hydrochloride 
Br. 

ACIDUM  HYDROCYANICUM  DILUTUM. 
U.  S.,  Br. 

DILUTED   HYDROCYANIC  ACID     [Diluted    Prussic 
Acid] 

(ac'i-dum  hy-dro-cy-iin'i-cum  dl-lu'tum) 

"A  liquid  composed  of  not  less  than  2  per- 
cent., by  weight,  of  absolute  Hydrocyanic  Acid 
[HCN  =  26.84],  and  about  98  percent,  of 
water.  It  should  be  kept  in  small,  dark 
amber-colored,  cork-stoppered  vials  in  a  cool 
place."  U.  S.  "An  aqueous  solution  con- 
taining 2  per  cent,  by  weight  of  hydrogen 
cyanide,  HCN.  It  may  be  prepared  by  the 
interaction  of  diluted  sulphuric  acid  and  potas- 
sium ferrocyanide.  Diluted  Hydrocyanic  Acid 
should  be  stored  in  a  dark  place,  in  small  stop- 
pered bottles  of  amber-colored  glass;  the  stop- 
pers being  tied  over  with  impervious  tissue 
and  the  bottles  inverted."    Br. 

Cyanhydric  Acid  :  Acidum  Hydrocyanatum,  3.  Borus- 
sieum  ;  Acide  cyanhydrique  dlssous,  Fr.  Cod.;  Acide 
cyanhydrique.  ou  hydrocyanlque.  Fr. ;  Cyanwasser- 
stoffsaure,  Blausaure,  O. ;  Acido  cianhldrico,  Sp. 


The  United  States  Pharmacopoeia  (8th  Rev.) 
gives  only  an  extemporaneous  process  for  this 
acid  (see  below) ;  that  of  the  U.  S.  P.  1890, 
which  may  be  used  on  a  larger  scale,  is  as  fol- 
lows :  "  Potassium  Ferrocyanide,  in  coarse  pow- 
der, twenty  grammes  [or  308  grains] ;  Sulphuric 
Acid,  eight  cubic  centimeters  [or  1  fluidrachm, 
11  minims] ;  Water,  sixty-five  cubic  centimeters 
[or  2  fluidounces,  95  minims] ;  Distilled  Water, 
a  sufficient  quantity.  Place  the  Potassium 
Ferrocyanide  in  a  tubulated  retort,  and  add  to 
it  forty  cubic  centimeters  [or  1  fluidounce,  3 
fluidrachms]  of  water.  Connect  the  neck  of  the 
retort  (which  is  to  be  directed  upward),  by 
means  of  a  bent  tube,  with  a  well-cooled  con- 
denser, the  delivery  tube  of  which  terminates 
in  a  receiver  surrounded  with  ice-cold  water, 
and  containing  sixty-five  cubic  centimeters  [or 
2  fluidounces,  95  minims]  of  Distilled  Water.  ' 
All  the  joints  of  the  apparatus,  except  the  neck 
of  the  receiver,  having  been  made  air-tight  by 
means  of  well-fitting  corks,  pour  into  the  retort, 
through  the  tubulure,  the  Sulphuric  Acid,  pre- 
viously diluted  with  twenty-five  cubic  centi- 
meters [or  6  fluidrachms,  45  minims]  of  Water. 
Gently  mix  the  contents  of  the  retort,  and  then 
heat  it,  in  a  sand-bath,  so  as  to  keep  the  liquid 
in  brisk  ebullition,  until  about  one-half  of  its 
volume  has  passed  over  into  the  receiver. 
Detach  the  receiver,  and  assay  a  small  portion 
of  the  contents  by  the  method  given  below. 
Then  add  to  the  remainder  so  much  Distilled 
Water  as  may  be  required  to  bring  the  product 
to  the  strength  of  two  per  cent.,  by  weight,  of 
absolute  Hydrocyanic  Acid."     U.  S.  1890. 

Diluted  Hydrocyanic  Acid  may  be  pre- 
pared, extemporaneously,  by  the  U.  S.  P. 
(8th  Rev.)  process:  * "  Silver  Cyanide,  six 
grammes  [or  92.5  grains] ;  Diluted  Hydro- 
chloric Acid,  fifteen  and  fifty-four  hundredths 
cubic  centimeters  [or  4  fluidrachms,  12  minims] ; 
Distilled  Water,  forty-four  and  one-tenth  cubic 
centimeters  [or  1  fluidounce,  3  fluidrachms,  56 
minims].  Mix  the  Diluted  Hydrochloric  Acid 
with  the  Distilled  Water,  add  the  Silver  Cy- 
anide, and  shake  the  whole  together  in  a  glass- 
stoppered  bottle.  When  the  precipitate  has  sub- 
sided, pour  off  the  clear  liquid."    U.  S. 

The  British  Pharmacopoeia  does  not  give  a 
detailed  process  for  preparing  this  acid.  It  de- 
scribes it  as  "  a  colorless  liquid  with  a  peculiar 
odor.  Specific  gravity  0.997.  It  only  slightly 
reddens  litmus.  It  yields,  when  neutralized,  the 
reactions  characteristic  of  cyanides."  Br.  It 
will  be  seen  that  both  official  acids  recognize 
the  same  standard  (2  per  cent,  of  hydrogen 
cyanide). 

When  potassium  ferrocyanide  is  decomposed 
by  sulphuric  acid,  the  residue  in  the  retort  is 
potassium  sulphate,  mixed  with  an  insoluble 
compound  of  iron  cyanide  and  potassium 
cyanide  (Everitt's  Salt).  The  reaction  is  ex- 
pressed by  the  following  equation : 

2K*FeC6N6  +  3HsS04  = 

3K2SO4  +  2KFeCsNs  +  6HCN 
Half   of   the   cyanogen   present   in   the   potas- 
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siurn  ferrocyanide  goes  to  form  the  hydrocyanic 
acid,  while  the  other  half  remains  in  the  white 
residue.  Everitt's  salt,  so  named  from  its  dis- 
coverer, is  a  yellowish-white  powder.  Like 
potassium  ferrocyanide,  it  is  a  double  salt  (iron 
and  potassium  cyanide),  but  of  different  molec- 
ular ratio.  As  it  appears  in  practice,  it  is  apt 
to  be  greenish,  owing  probably  to  the  presence 
of  a  little  Prussian  blue. 

In  the  U.  S.  process  for  obtaining  hydro- 
cyanic acid  extemporaneously,  the  reacting 
materials  are  single  molecules  respectively  of 
silver  cyanide  and  hydrochloric  acid.  These, 
by  double  decomposition,  generate  hydrocyanic 
acid,  which  dissolves  in  the  water,  and  silver 
chloride,  which  subsides,  and  from  which  the 
acid  is  poured  off  when  clear.  (See  Ar genii 
Cyanidum.)  The  extemporaneous  process  is  use- 
•  ful  to  country  practitioners,  because  the  acid 
will  not  keep  indefinitely.  A  portion  of  hydro- 
cyanic acid,  if  purchased  by  a  practitioner,  may 
spoil  on  his  hands  before  be  1ms  occasion  to 
use  it;  but  if  he  supply  himself  with  silver 
cyanide,  he  may  readily  at  any  moment  pre- 
pare a  small  portion  01  the  acid,  by  following 
the  directions  of  the  formula,  It  is  doubtful, 
however,  whether  all  of  the  silver  cyanide  will  he 
decomposed,  except  under  much  more  careful 
treatment  than  the  process  is  likely  to  receive. 

The  change  which  was  made  in  the  process 
of  the  Pharmacopoeia  of  L880,  i;i  the  substitu- 
tion of  diluted  alcohol  for  the  distilled  water 
formerly  used  as  the  solvent  for  the  hydro- 
cyanic acid,  was  in  accordance  with  the  views 
of  Gault  and  others,  who  asserted  that  greater 
stability  was  thus  secured.  It  was  not  oi 
cient  value  to  be  retained  in  the  I  .  S.  I'.  1890, 
and  the  use  of  diluted  alcohol  was  abandoned. 
(F.  T.  Drake,  Proc.  A.  Ph.  A..  1891,  p.  147.) 

Another  process  for  obtaining  medicinal 
hydrocyanic  acid,  proposed  by  Clark,  and 
adopted  by  Laming,  is  by  the  reaction  of 
tartaric  acid  on  potassium  cyanide  in  solution. 
Laming's  formula  has  been  modified  as  follows: 
Potassium  cyanide,  pure,  G5  parts;  tartaric  acid, 
150  parts;  alcohol,  075  parts;  water,  sufficient 
to  make  1538  parts.  Mix  the  potassium  cyanide 
and  tartaric  acid  with  500  parts  of  water  in  a 
well-stoppered  bottle,  or  dissolve  each  separately 
in  250  parts  of  water,  and  mix  the  solutions; 
then  add  the  alcohol  and  sufficient  water  to 
make  1538  parts.  After  the  acid  potassium  tar- 
trate has  subsided  as  a  heavy  crystalline  pow- 
der, the  clear  supernatant  liquid  is  decanted. 

The  yield  of  official  acid  is  1350  parts,  but 
the  generated  cream  of  tartar  weighs  188  parts, 
thus  making  the  1538  parts  as  above  directed. 
The  solution  contains  mere  traces  of  the  acid 
tartrate.    (A.  J.  P.,  1883,  p.  559.) 

Great  care  must  be  observed  in  using  this 
process  to  procure  pure  potassium  cyanide,  the 
commercial  article  usually  being  adulterated. 

Investigations  have  shown  that  potassium 
ferrocyanide  is  decomposable  not  only  by  the 
weakest  acids  but  also  by  numerous  non-acid 
organic  substances,  hydrocyanic  acid  being  liber- 


ated; thus  the  diluted  mineral  acids  (containing 
even  less  than  0.1  per  cent.),  formic,  acetic, 
butyric,  lactic,  tartaric,  benzoic  acids,  even  car- 
bon dioxide  and  hydrogen  sulphide,  phenols, 
peptones,  casein,  etc.,  will  decompose  potassium 
ferrocyanide  more  or  less  quickly  at  tempera- 
tures below  100°  C,  liberating  a  portion  of  the 
hydrocyanic  acid.     {A.  J.  P.,  1893,  p.  283). 

The  processes  thus  far  given  are  intended  to 
furnish  a  diluted  hydrocyanic  acid  for  medic- 
inal purposes.  The  methods  of  obtaining  the 
anhydrous  acid  are  different.  Vauquelin's  pro- 
cess for  the  anhydrous  acid  is  to  pass  a  current 
of  hydrogen  sulphide  gas  over  mercuric  cyanide 
contained  in  a  glass  tube,  connected  with  a 
receiver  kept  cold  by  a  freezing  mixture  of  ice 
and  salt.  The  first  third  only  of  the  tube  is 
filled  with  cyanide;  the  remaining  two-thirds 
being  occupied,  half  with  lead  carbonate,  and 
half  with  calcium  chloride;  the  carbonate  being 
intended  to  retain  the  excess  of  hydrogen  sul- 
phide gas,  while  the  chloride  is  intended  to 
separate   water. 

The  process  of  Wohler  for  the  anhydrous 
acid  is  the  following:  The  potassium  cyanide 
selected    is  a   black   cyanide,    formed   by   fusing 

together,  in  a  covered  crucible,  8  parts  of  dry 
ferrocyanide,  3  of  ignited  cream  of  tartar,  and 
1   of   charcoal    in    fine   powder.     The   cyanide, 

while  still  warm,  is  exhausted  by  (i  parts  of 
water:  and  the  clear  solution,  placed  in  a  retort, 
is  decomposed  by  cold  diluted  sulphuric  acid, 
gradually  added.  The  hydrocyanic  acid  is  con- 
1  liist  in  a  U-tube  containing  calcium 
chloride  and  surrounded  with  ice  cold  water, 
and  afterwards  in  a  small  bottle,  connected  with 
the  U-tube  by  a  narrow  tube,  and  immersed 
up  to  the  neck  in  a  mixture  of  ice  and  salt. 
Alter  the  acid  has  been  condensed  and  dehy- 
drated in  the  U-tube, the  cold  water  surrounding 
it  is  withdrawn  by  a  siphon,  and  replaced  by 
at  a  temperature  between  29.4°  and  32.2° 
C.  (86°  and  90°  P.),  whereby  the  anhydrous 
acid  is  made  to  distil  over  into  the  small  bottle. 
Wade  and  Panting  prepare  pure  hydrocyanic 
acid  by  dropping  a  mixture  of  equal  parts  of 
sulphuric  acid  and  water  upon  pure  potassium 
cyanide  and  condensing  the  vapors.  (M.  R., 
1898,  339.) 

Berthelot  has  made  hydrocyanic  acid  syn- 
thetically. He  first  prepared,  by  a  direct  syn- 
thesis of  its  elements,  acetylene  (C2H2).  He 
then  mixed  this  gas  with  pure  nitrogen,  passed 
a  series  of  electric  discharges  from  a  Ruhm- 
korff  coil  through  the  mixture,  and,  when  the 
odor  of  prussic  acid  was  perceptible,  agitated 
with  a  solution  of  potassium  hydroxide  to  get 
the  fixed  cyanide.  It  has  also  been  made  by 
heating  chloroform  with  ammonia  and  potas- 
sium hydroxide  solution.     (Hofmann.) 

Properties  of  the  Diluted  Acid. — Diluted 
hydrocyanic  acid,  of  the  proper  medicinal 
strength,  is  officially  described  as  "  a  colorless 
liquid,  of  a  characteristic  odor  resembling  that 
of  bitter  almonds.  On  account  of  its  poisonous 
character  it  should  be  tasted  with  great  caution. 
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It  is  completely  volatilized  by  heat.  Diluted 
Hydrocyanic  Acid  shows  an  acid  reaction  with 
blue  litmus  paper.  If  to  1  Cc.  of  the  Acid, 
rendered  alkaline  by  potassium  hydroxide 
T.S.,  a  few  drops  of  ferrous  sulphate  T.S'. 
be  added  and  the  mixture  boiled  and  then 
acidulated  with  hydrochloric  acid,  a  blue 
precipitate  will  be  formed."  U.  S.  It 
imparts  a  slight  and  evanescent  red  color 
to  litmus.  If  it  reddens  litmus  strongly  and 
permanently,  some  acid  impurity  is  present. 
It  loses  strength  rapidly  in  open  vessels.  It  is 
not  reddened  by  potassium  and  mercury  iodo- 
cyanide.  The  non-action  of  this  test  shows  the 
absence  of  contaminating  acids,  which,  if 
present,  would  react  upon  the  iodocyanide  and 
produce  mercuric  iodide.  The  red  color  pro- 
duced when  ammonium  picrate  is  added  to  a 
solution  of  an  alkaline  cyanide  and  heated  has 
been  proposed  as  a  test  for  prussic  acid.  ( Guyot, 
N.  R.,  May,  1877.)  It  is  liable  to  undergo  de- 
composition if  exposed  to  the  light,  but  it  may 
be  kept  for  a  longer  time  in  a  bottle  covered 
with  black  paint  or  black  paper.  From  experi- 
ments carefully  conducted  by  Bussy  and  Buig- 
net,  it  appears  that,  when  the  alteration  in  the 
acid  under  the  influence  of  light  has  begun,  it 
will  afterwards  go  on  very  rapidly  in  the  dark ; 
and  that  after  exposure  for  a  certain  time  to  the 
light,  though  no  alteration  may  be  apparent, 
an  influence  has  nevertheless  been  exerted 
which  disposes  to  change,  and  promotes  decom- 
position even  in  the  absence  of  light.  Hence 
the  necessity  of  immediately  enclosing  the  acid 
in  bottles  from  which  the  light  is  excluded. 
(J.  P.  C,  1863,  p.  475.)  Experience  has 
shown  that  it  is  best  preserved  in  cork-stoppered 
bottles  of  amber  glass;  when  glass  and  rubber 
stoppers  were  used,  decomposition  frequently 
took  place  rapidly.1    Its  most  usual  impurities 


1  Anhydrous  hydrocyanic  acid  sometimes  undergoes 
an  apparently  spontaneous  molecular  change  by  which 
it  is  converted  into  a  black  solid  body,  which  was 
supposed  to  be  paracyanogcn  or  one  of  its  compounds. 
This  change  takes  place  more  slowly  in  aqueous  solu- 
tions of  the  acid,  which  are  converted  into  a  black 
liquid,  and  it  is  only  in  a  state  of  extreme  dilution, 
when,  for  example,  water  contains  not  more  than  one 
per  cent,  of  the  acid,  that  it  is  altogether  prevented. 
It  sometimes  takes  place  in  the  official  diluted  acid  ; 
and  Procter  exhibited  a  bottle,  which  had  been  most 
carefully  closed,  and  kept  excluded  from  the  light, 
in  which,  nevertheless,  the  acid  had  become  as 
black  as  ink.  The  cause  of  this  phenomenon  re- 
mained long  unknown ;  but  in  1862  M.  B.  Millon 
satisfied  himself,  by  experiment,  that  the  real  agency 
was  the  presence  of  ammonia,  which  may  sometimes 
operate  even  through  the  air.  It  has  also  been 
asserted  that  the  cause  of  the  decomposition  is  the 
presence  of  a  microscopic  plant.  (J.  P.  C.  1862, 
p.  48.)  The  preservative  influence  of  a  little  sul- 
phuric acid  in  the  diluted  hydrocyanic  acid  would 
be  explained  by  its  neutralization  of  ammonia  ;  and 
it  is  not  impossible  that  the  greater  resistance  offered 
to  the  change  by  the  preparation  made  by  the  original 
process,  in  which  sulphuric  acid  is  used,  than  by  the 
others,  may  be  owing  to  the  influence  of  this  acid, 
either  passing  over  with  its  vapor,  or  acting  on  the 
acid  vapor  before  it  leaves  the  retort.  An  important 
practical  inference  from  all  this  is  the  necessity  of 
providing,  as  far  as  possible,  that  ammonia  should  in 
no  manner  have  access  to  the  acid,  during  or  after 
its  preparation.  The  effect  of  ammonia  in  inducing 
changes  in  diluted  hydrocyanic  acid  is  denied  bv 
Pettit.  (A.  J.  P.,  1873.)  Rimmington  asserts  that 
hydrocyanic  acid  acts  upon  the  alkali  of  some 
varieties  of  glass.     Siebold,    who  has  confirmed  this, 


are  sulphuric  and  hydrochloric  acids,  the  for- 
mer of  which  may  be  detected  by  barium 
chloride,  which  will  produce  a  precipitate  of 
barium  sulphate,  and  the  latter  by  precipitating 
with  silver  nitrate,  when  so  much  of  the  pre- 
cipitate as  may  be  silver  chloride  will  be  insolu- 
ble in  boiling  nitric  acid,  while  the  silver 
cyanide  is  readily  soluble. 

It  is  now  generally  acknowledged  that  min- 
eral acids  prevent  the  deterioration  of  the 
diluted  prussic  acid.  But  the  presence  of  a 
mineral  acid  is  not  necessary  for  its  preserva- 
tion, for  Christison  has  known  the  medicinal 
acid  from  potassium  ferrocyanide  to  keep  per- 
fectly well,  although  barium  nitrate  did  not  pro- 
duce the  slightest  cloudiness.  Nevertheless  it 
has  been  frequently  shown  that  much  of  the  acid 
kept  in  the  drug  stores  is  below  the  official 
strength.  Various  remedies  have  been  proposed. 
(P.  J.,  July,  1871;  Feb.  1,  1874;  Sept.,  1874.) 
One  of  these  is  to  reduce  the  strength  to  one- 
tenth  per  cent.,  this  weak  solution  being  said 
not  to  undergo  change.  In  our  experience  a 
one  per  cent,  acid  retained  its  properties  through 
very  severe  tests  of  exposure.  John  Williams 
has  found  in  a  series  of  experiments  that 
the  addition  of  20  per  cent,  of  glycerin  has  a 
very  pronounced  influence  in  preventing  deteri- 
oration of  the  acid.  (P.  J.,  Sept.,  1874;  Sept., 
1875.) 

Formerly  the  medicinal  acid  was  of  different 
strengths,  as  ordered  by  the  different  pharma- 
ceutical authorities,  but  happily  the  U.  S.  and 
Br.  Pharmacopoeias  conform  in  this  important 
point.  At  one  time  its  strength  was  indicated 
by  its  specific  gravity,  which  is  lower  in  pro- 
portion as  it  is  stronger;  but  this  inaccurate 
method  is  not  now  relied  on,  and,  though  the 
British  Pharmacopoeia  gives  the  sp.  gr.  of  its 
diluted  acid  at  0.997,  both  Pharmacopoeias 
give  quantitative  tests  as  indices  of  the 
strength. 

Assay.— U.  S.  P.  1890.  "  To  ascertain  the  per- 
centage strength,  mix  in  a  flask  (of  the  capacity 
of  about  100  Cc.)  0.27  Gm.  of  Hydrocyanic 
Acid  (obtained  by  distillation  as  above 
directed)  with  sufficient  water  and  magnesia 
to  make  an  opaque  mixture  of  about  10  Cc. 
Add  to  this  2  or  3  drops  of  potassium  chro- 
mate  test-solution,  and  then,  from  a  burette, 
silver  nitrate  decinormal  volumetric  solution, 
until  a  red  tint  is  produced  which  does  not 
again  disappear  by  shaking.  Each  Cc.  of  silver 
nitrate  volumetric  solution  used  indicates  1  per 
cent,  of  absolute  Hydrocyanic  Acid.  After 
ascertaining  the  strength  of  the  distillate,  dilute 
it  with  Distilled  Water  so  as  to  bring  it  to  the 
strength  of  2  per  cent,  of  absolute  acid.  Lastly, 
test  the  finished  product  again,  when  1.35  Gm. 
of  it  should  require,  for  complete  precipitation, 


declares  that  the  addition  of  hydrochloric  acid  is 
useless  as  a  preservative,  except  when  prussic  acid  is 
kept  in  bottles  which  yield  the  alkali.  (P.  J.,  Sept. 
1874.)  Lescolm  and  Rigaut  (C.  R.  A.  8.,  Aug.  4,  1879) 
state  that  pure  hydrocyanic  acid  can  be  preserved 
for  a  long  time  ;  but  the  presence  of  potassium  cyanide 
causes  decomposition  even  in  the  absence  of  water. 
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10  Cc.  of  silver  nitrate  decinormal  volumetric 
solution."  U.  S.  1890.  This  method  of  assay 
is  based  upon  Pappenheim's  process  for  the 
determination  of  hydrocyanic  acid  in  bitter 
almond  water,  as  described  by  Veilhaber  in 
A.  Pharm.,  1878,  p.  408.  In  the  absence  of 
free  mineral  acid  silver  nitrate  precipitates  the 
whole  of  the  cyanogen  as  white  silver  cyanide 
before  any  of  the  red  silver  chromate  is  formed ; 
the  test  is  vitiated  by  the  presence  of  hy- 
drochloric acid  or  chlorides  and  has  been  re- 
placed in  the  U.  S.  P.  8th  revision  by  the 
following  test,  which  resembles  in  principle 
that  of  the  British  Pharmacopoeia :  "  If  5 
Gm.  of  Diluted  Hydrocyanic  Acid  be  diluted 
with  distilled  water  to  measure  50  Cc,  then  26.9 
Cc.  (26.84  Cc.)  of  this  solution,  after  the  addi- 
tion of  5  Cc.  of  ammonia  water  and  3  drops 
of  potassium  iodide  T.S.,  should  require  for 
the  production  of  a  slight  permanent  precipi- 
tate, the  addition  of  not  less  than  10  Cc.  of 
tenth-normal  silver  nitrate  V.S."  U.  S.  The 
Br.  Pharmacopoeia  directs  that  "  each  gramme 
of  Diluted  Hydrocyanic  Acid,  rendered  alkaline 
by  the  addition  of  solution  of  sodium  hydroxide, 
and  maintained  faintly  alkaline  throughout 
the  operation,  should  require  the  addition 
of  3.7  cubic  centimetres  of  the  volumetric 
solution  of  silver  nitrate  before  a  permanent 
precipitate  begins  to  form."    Br. 

Tests. — The  Br.  Pharm.  requires  that  "5 
cubic  centimetres  evaporated  in  a  platinum  dish 
should  leave  no  residue.  It  should  yield  only 
the  slightest  reactions  with  the  tests  for  sul- 
phates or  chlorides."  Br.  To  explain  the  volu- 
metric test  it  should  be  noticed  that  silver  cy- 
anide, though  itself  insoluble,  is  rendered  soluble 
by  combining  with  sodium  cyanide,  in  the  pro- 
portion of  one  molecule  of  each.  When,  there- 
fore, the  diluted  hydrocyanic  acid  is  converted, 
by  the  addition  of  sodium  hydroxide,  into 
sodium  cyanide,  no  permanent  precipitate  will 
begin  to  appear,  upon  the  addition  of  silver 
nitrate,  until  more  than  sufficient  silver  cyanide 
is  produced  to  form  the  soluble  compound 
referred  to,  which  happens  when  one-half  of  the 
sodium  cyanide  has  been  converted  into  silver 
cyanide.  An  acid  of  the  strength  indicated  by 
either  of  these  methods  contains  two  per  cent,  of 
anhydrous  acid.  The  former  test  of  entire  solu- 
bility in  boiling  nitric  acid,  applied  to  the  pre- 
cipitate obtained  by  silver  nitrate,  was  intended 
to  verify  its  nature  ;«f or,  if  the  hydrocyanic  acid 
contained  hydrochloric  acid,  part  of  this  pre- 
cipitate would  be  silver  chloride,  not  soluble  in 
the  boiling  acid.  Scheele's  medicinal  hydrocyanic 
acid  contains  about  5  per  cent,  of  anhydrous 
acid,  and  therefore  two  minims  of  it  are  equal 
to  five  of  the  U.  S.  acid.  The  use  of  Scheele's 
acid  should  be  discouraged  as  unnecessary  and 
very  dangerous.  In  view  of  the  deterioration  of 
hydrocyanic  acid  upon  keeping  through  loss  by 
volatilization,  the  following  approximate  prac- 
tical test  is  recommended  by  E.  R.  Squibb :  If 
one  drop  of  diluted  hydrocyanic  acid  be  added 
to  15  Cc.  of  distilled  water  in  one  vessel,  and 


one  drop  of  silver  nitrate  test  solution  (U.  S. 
P.)  be  added  to  7  Cc.  of  distilled  water  in  a 
test  tube,  and  the  first  solution  be  dropped  into 
the  second  from  a  pipette,  and  the  contents  be 
closely  observed  for  a  few  seconds  between  the 
drops,  a  distinct  opalescence  should  be  observed 
before  the  fourth  drop  is  added,  and  should 
become  very  marked  as  the  fourth  and  fifth 
drops  are  added. 

Fordos  and  Gelis  have  proposed,  as  a  test 
of  the  strength  of  the  compounds  contain- 
ing cyanogen,  an  alcoholic  solution  of  iodine  of 
known  strength;  as,  for  example,  three  grains 
to  the  fluidounce.  The  test  solution  is  added, 
drop  by  drop,  to  the  cyanogen  compound,  until 
a  permanent  yellowish  tinge  is  produced.  The 
iodine  unites  with  the  cyanogen,  and  with  the 
substance  in  combination  with  the  cyanogen,  in 
the  ratio  of  their  several  equivalents;  and  hence 
the  cyanogen  present  is  easily  calculated  from 
the  proportion  of  iodine  expended  in  uniting 
with  it.  This  test  is  commended  for  its 
accuracv  by  James  Roberton  of  Manchester. 
Eng.  (See  A.  J.  P.,  1853,  p.  551.)  Link  and 
Moockcl  (Zcit.  An.  Chcm.,  1878,  p.  455)  made 
a  series  of  experiments,  and  showed  that  the 
most  delicate  test  for  hydrocyanic  acid  was  that 
of  iron  sulphocyanate.  {A.  J.  P.,  1879,  p. 
S6.) 

Properties  of  the  Anhydrous  Acid. — Hydro- 
cyanic acid,  perfectly  free  from  water,  is  a  color- 
less, transparent,  inflammable  liquid,  of  extreme 
volatilitv,  boiling  at  27°  C.  (80°  F.),  and  con- 
gealing at  —15°  C.  (5°  F.).  Its  sp.  gr.  as  a 
liquid  is  0.6969,  at  the  temperature  of  18°  C. 
(64°  F.);  and  as  a  vapor  0.9423.  Its  taste  is 
at  first  cooling,  then  burning,  with  an  after- 
taste in  the  throat  like  that  of  bitter  almonds; 
but,  from  its  extremely  poisonous  nature,  it 
must  be  tasted  with  the  utmost  caution.  Its 
odor  is  so  strong  as  to  produce  immediate 
headache  and  giddiness,  and  its  vapor  so  dele- 
terious that  the  smallest  portion  of  it  cannot  be 
inhaled  without  the  greatest  danger.  Both 
water  and  alcohol  dissolve  it  readily.  It  is  much 
more  prone  to  undergo  decomposition  than  the 
diluted  acid.  In  the  course  of  a  few  hours  it 
sometimes  begins  to  assume  a  reddish-brown 
color,  which  becomes  gradually  deeper,  till  at 
length  the  acid  is  converted  into  a  black  liquid, 
which  exhales  a  strong  odor  of  ammonia.  It  is  a 
very  weak  acid  in  its  chemical  relations,  and 
reddens  litmus  but  slightly.  It  does  not  form 
solid  compounds  with  metallic  oxides,  but 
cyanides  of  metals,  the  elements  of  water  being 
eliminated.  According  to  Sobero,  hydrocyanic 
acid  is  generated,  in  sensible  quantities,  by  the 
action  of  weak  nitric  acid  on  the  volatile  oils 
and  resins.  Wohler  affirmed  in  1828  that  picric 
acid  when  treated  with  baryta  water  yields  it; 
and  Julius  Post  and  H.  Hiibner  have  found  that 
nitrobenzene  and  dinitrobenzene  do  also  when 
treated,  the  former  with  fusing  potassium 
hydroxide,  the  latter  with  boiling  diluted  solu- 
tion of  potassium  hydroxide.  Though  a  pro- 
duct of  art,  it  exists  in  some  plants,  and  is 
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generated  by  reaction  between  the  constituents 
of  many  vegetable  products  upon  contact  with 
water.  These  principles  are  usually  amygdalin 
and  emulsin,  but  according  to  Peckholt  the  root 
of  Manihot  utilissima  (Pohl)  copiously  generates 
hydrocyanic  acid  with  water,  although  he  was 
unable  in  15  analyses  to  find  amygdalin  in  it. 
(A.  J.  P.,  Oct.,  .1872.)  (See  Amygdala 
Amara.) 

Composition. — Hydrocyanic  acid  consists  of 
one  atom  each  of  cyanogen  and  hydrogen;  or, 
in  volumes,  of  one  volume  of  cyanogen  and  one 
of  hydrogen  without  condensation,  its  formula 
being  HCN  or  HCy.  Cyanogen,  (CN)2,  is  a 
colorless  gas,  of  a  strong  and  penetrating  odor, 
inflammable,  and  burning  with  a  beautiful 
bluish-purple  flame.  Its  sp.  gr.  is  1.8157.  It 
was  discovered  in  1815  by  Gay-Lussac,  who 
viewed  it  as  a  compound  radical  which  when 
combined  with  hydrogen  becomes  hydrocyanic 
acid.  Hydrocyanic  acid,  in  a  diluted  state,  was 
discovered  in  1780  by  Scheele,  who  correctly 
stated  its  elements  to  be  carbon,  nitrogen,  and 
hydrogen;  but  the  peculiar  way  in  which  they 
are  combined  was  first  pointed  out  by  Gay- 
Lussac,  by  whom  also  the  anhydrous  acid  was 
first  obtained. 

Uses. — Diluted  hydrocyanic  acid  has  been 
much  used  in  respiratory  diseases  and  to  quiet 
cough,  but  its  action  is  so  fugacious  that  it  has 
really  very  little  medicinal  value  except  as  a  local 
remedy  in  sick  stomach  of  nervous  origin  and 
in  gastrodynia.  Externally,  it  may  be  of  great 
service  in  pruritus. 

It  should  be  administered  with  the  greatest 
caution,  on  account  of  its  minute  dose,  and  its 
variable  strength  as  usually  found.  The  proper 
plan,  therefore,  is  to  begin  with  a  small  dose, 
two  drops,  for  example,  and  gradually  to 
increase  the  quantity  until  some  obvious  impres- 
sion is  produced.  On  account  of  the  rapidity 
and  fugaciousness  of  its  action,  it  should  be 
given  at  intervals  of  not  more  than  two  hours; 
indeed,  it  is  very  improbable  that  the  largest 
therapeutic  dose  of  the  substance  exerts  any 
influence  whatever  upon  the  system  one  hour 
after  its  ingestion.  If  giddiness,  weight  at  the 
top  of  the  head,  sense  of  tightness  at  the 
stomach,  or  faintness  come  on,  its  use  should 
be  discontinued.  In  all  cases  in  which  a 
fresh  portion  of  medicine  is  used,  the  dose 
should  be  lowered  to  the  minimum  quantity, 
lest  the  new  sample  should  prove  stronger  than 
that  previously  employed.  When  resorted  to  as 
a  lotion,  from  thirty  minims  to  a  fluidrachm 
may  be  dissolved  in  a  fluidounce  of  distilled 
water. 

Dose,  one  to  four  minims  (0.06  to  0.25  Cc). 

Toxicology. — Hydrocyanic  acid  is  one  of  the 
most  deadly  poisons  known,  and  frequently 
exceedingly  rapid  in  its  action.  According  to 
Christison,  a  grain  and  a  half  of  the  anhydrous 
acid  is  capable  of  producing  death  in  the  human 
subject.  One  or  two  drops  of  the  pure  acid 
are  sufficient  to  kill  a  vigorous  dog  in  a  few 
seconds.    Sometimes  death  occurs  almost  instan- 


taneously. Usually,  however,  three  stages  of 
the  poisoning  are  manifest :  a  first,  very  brief 
one,  of  difficult  respiration,  slow  cardiac  action, 
and  disturbed  nervous  action ;  a  second,  violent 
convulsive  stage,  with  dilated  pupils,  vomiting, 
often  loud  cries,  unconsciousness,  etc. ;  and  a 
third,  closing  period,  of  asphyxia,  collapse,  and 
paralysis,  sometimes  interrupted  by  convulsions. 
When  smaller  doses  are  ingested,  the  symptoms 
come  on  more  slowly,  but  are  similar  to  those 
just  described,  and  when  paralysis  is  developed 
it  affects  both  motility  and  sensation.  A  pecul- 
iar bloated  look  of  the  deeply  suffused  face 
and  neck,  with  frothing  at  the  mouth,  occurring 
along  with  the  symptoms  previously  described, 
is  almost  pathognomonic  of  the  poisoning.  The 
odor  of  hydrocyanic  acid  is  sometimes  very 
strong,  and  should  always  be  seai'ched  for  about 
the  mouth.  It  is  very  important  as  an  aid  in  the 
diagnosis,  but  is  certainly  not  always  present. 
Death  is  usually  the  result  of  asphyxia,  pro- 
duced by  a  direct  paralyzing  action  of  the  poison 
upon  the  respiratory  centres.  The  poison 
appears  also  to  have  a  direct  paralyzing  action 
upon  the  heart,  and  sometimes  to  produce  fatal 
syncope.  The  post  mortem  appearances  are 
glistening  and  staring  expression  of  the  eyes, 
gorged  state  of  the  venous  system  with  fluid, 
dark,  or  bluish-black  blood.  The  lungs  are 
sometimes  natural,  at  other  times  turgid  with 
blood.  The  blood  may  be  of  a  uniform  arterial 
or  venous  hue,  according  as  the  death  has  been 
rapid  or  slow.  Death,  if  it  should  occur,  usually 
takes  place  in  from  one  to  forty  minutes.  One 
case  has,  however,  been  reported  in  which  it  was 
delayed  one  hour  and  a  quarter.  When  re- 
covery is  brought  about,  the  symptoms  in  most 
cases  abate  very  rapidly.  T.  &  H.  Smith  of 
Edinburgh,  recommended  as  an  antidote  for 
the  medicinal  acid  a  mixture  of  ferric  salts, 
swallowed  after  the  administration  of  magnesia 
as  follows :  From  one  to  two  drachms  of  mag- 
nesia, made  into  a  smooth  cream  with  water,  are 
to  be  first  swallowed,  and  then  16  minims  of 
solution  of  perchloride  of  iron  (Br.)  and  12£ 
grains  of  ferrous  sulphate  dissolved  in  water. 
These  quantities  are  calculated  for  100  minims 
of  medicinal  l^drocyanic  acid.  Should  more 
than  this  be  supposed  to  have  been  taken, 
the  ferruginous  ingredients  must  be  increased 
in  proportion,  but  not  the  magnesia.  (P.  J., 
1865,  276.)  Cobaltic  nitrate  has  been  found, 
in  some  cases  when  injected  freely  into  the 
lower  animals,  to  lessen  the  symptoms  of  cyanic 
poisoning,  but  is  itself  so  poisonous  that  its 
use  in  the  human  subject  is  hardly  justifiable. 
(Ph.  Z.  B.,  33,  518.)  Attempts  have  been  made 
to  neutralize  hydrocyanic  acid  in  the  system  by 
converting  it  into  a  haloid  compound  through 
the  subcutaneous  injection  of  solutions  of  bro- 
mized  sodium  bromide  and  iodized  sodium  iodide 
(see  Goldfarb,  Wirkungen  d.  Jodcyans,  Dis- 
sert., Dorpat,  1892),  but  this  mixture  has 
been  condemned  by  Robert,  and  in  itself  does 
not  seem  to  us  at  all  advisable.  Robert  and 
Rrohl    (Arbeiten   d.    Pharm.   Inst.   z.    Dorpat, 
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1891,  vii.;  Ph.  Centralh.,  1891)  have  found 
that  in  the  lower  animals  good  results  may  be 
achieved  in  the  poisoning  by  the  conversion 
in  the  system  of  the  prussic  acid  into 
oxamide  by  means  of  peroxide  of  hydrogen. 
The  oxamide  is  itself  somewhat  poisonous,  and 
after  its  production  it  is  essential  to  give  large 
draughts  of  water  to  wash  it  out  of  the  system. 
It  is  affirmed  that  in  various  mining  and  ex- 
tracting establishments,  and  in  certain  chemical 
works,  where  the  cyanides  are  used  in  enor- 
mous quantities,  Robert's  method  is  practically 
employed,  and  Merck  furnishes  what  is  known 
as  an  "  antidote-box/'  containing  the  neces- 
sary apparatus  and  the  supply  of  hydrogen 
peroxide.  When  the  cyanide  has  been  taken 
into  the  system  the  peroxide  must  be  intro- 
duced by  means  of  a  stomach  tube  into  the 
stomach  itself,  and  the  latter  should  then  be 
washed  out.  Before  or  immediately  after  the 
administration  by  the  mouth  the  salts  should 
be  given  hypodermically.  In  cases  of  poisoning 
by  inhalation  the  antidote  should  be  used 
Bubcutaneously.  The  poison's  action  is. however, 
so  rapid  that  there  is  rarely  time  for  any  anti- 
dote to  be  of  value.  Atropine,  which  has  been 
.■stcd  as  physiologically  antagonistic  to 
hydrocyanic  acid,  has  no  antidotal  value. 

Tests. — After  suspected  death  from  poison, 
it  is  sometimes  necessary  to  ascertain  whether 
the  event  was  caused  by  the  acid.  At  a  period 
long  after  death  it  would  be  needless  to  search 
for  80  volatile  a  poison;  but  it  has  been  n 
nized  three  weeks  after  death,  in  a  case  reported 
by  Brainc,  in  which  about  six  drachms  of  acid. 
containing  between  S  and  9  per  cent,  of  anhy- 
drous acid,  had  been  swallowed.  If  the  autopsy 
be  not  too  long  deferred,  the  odor  of  the  acid 
is  generally  perceptible  when  the  cadaver  is 
opened.  The  odor  after  nitrobenzene  poisoning 
resembles  very  closely  that  of  the  acid,  but 
it  is  affirmed  that  the  diagnosis  can  be  made 
by  leaving  the  opened  body  exposed;  the  odor 
of  the  acid  will  disappear,  and  that  of  the 
nitrobenzene  remain.  One  of  the  best  tests 
is  that  proposed  by  Liebig  in  1847,  consisting 
in  the  change  of  the  hydrocyanic  acid  into 
ammonium  sulphocyanate,  which  salt  is  then 
tested  with  a  ferric  salt.  Two  drops  of  the 
acid,  so  diluted  as  not  to  afford  the  least  blue 
tint  with  the  salts  of  iron,  upon  being  mixed 
with  a  drop  of  ammonium  sulphydrate  (yellow 
from  dissolved  sulphur),  and  heated  upon  a 
watch  glass  until  the  mixture  is  colorless,  yield 
a  solution  of  ammonium  sulphocyanate  which 
becomes  of  a  deep  blood-red  color  upon  the 
addition  of  ferric  sulphate,  in  consequence  of 
the  formation  of  iron  sulphocyanate.  (Chem. 
Gaz.,  April  1,  1847;  from  An.  Ch.  Ph.)  This 
test  is  praised  by  A.  S.  Tajdor,  who  found 
it  to  act  characteristically  on  two  grains  of 
diluted  hydrocyanic  acid,  containing  only 
l-3930th  of  a  grain  of  anhydrous  acid.  To 
render  the  test  this  delicate,  Taylor  deems 
it  necessary  to  evaporate  the  liquid  gently  to 
dryness,  after  the  addition  of  the  ammonium 


sulphydrate,  in  order  to  bring  the  sulphocy- 
anate to  the  solid  state  before  adding  the  ferric 
salt,  a  fractional  part  of  a  drop  of  which  will 
commonly  suffice  to  produce  the  characteristic 
color.  The  red  color  is  instantly  discharged  by 
solution  of  corrosive  sublimate  or  mercuric  ni- 
trate, and  is  thus  distinguished  from  that  wdiich 
might  possibly  be  produced  under  similar  cir- 
cumstances by  acetic  acid.  Should  the  acid  be 
mixed  with  organic  matters,  Taylor  proposes  a 
modification  of  Liebig's  test,  as  follows:  Place 
it  in  a  watch  glass,  and  invert  over  it  another, 
holding  in  the  centre  a  drop  of  ammonium  sul- 
phydrate. In  from  half  a  minute  to  ten  minutes, 
without  heat,  the  ammonium  sulphydrate  will 
be  converted  into  ammonium  sulphocyanate, 
and  upon  removing  the  upper  glass,  and  evap- 
orating its  contents  to  dryness,  the  ferric  salt 
will  produce  the  blood-red  color.  Even  more 
delicate  than  the  sulphocyanate  reaction  is  the 
formation  of  Prussian  blue  as  follows:  A  drop 
or  two  of  ferrous  sulphate  solution  is  added  to 
the  suspected  liquid  together  with  one  drop  of 
solution  of  ferric  chloride,  and  the  mixture 
shaken  and  heated  gently;  on  acidifying  now 
with  diluted  hydrochloric  acid,  blue  docks  of 
precipitated  Prussian  blue  separate,  or  with 
very  diluted  solutions  a  blue  or  bluish-green 
color  is  obtained.  0.  Henry  and  E.  Humbert 
have  proposed,  as  a  test  for  hydrocyanic  acid, 
first  to  convert  it  into  silver  cyanide  by  dis- 
tilling the  suspected  matters  into  a  diluted  solu- 
tion of  silver  nitrate,  and  then  to  decompose 
the  cyanide  by  iodine,  so  as  to  form  cyanogen 
iodide.  The  dried  cyanide  is  added  to  half  its 
estimated  weight  of  pure  iodine,  contained  in 
a  test  tube.  Upon  the  application  of  a  gentle 
heat,  cyanogen  iodide  is  formed,  and  character- 
istic crystals  of  it  are  deposited  on  the  cool  sur- 
face of  the  tube.  (J.  P.  C,  1857,  p.  173.)  Worm- 
ley  (Micro-Chemistry  of  Poisons,  2d  ed.,  186) 
considers  the  silver  nitrate  test  as  the  most 
delicate  of  all  when  the  hydrocyanic  acid  vapor 
is  distilled  from  a  mixture  and  received  in  a 
drop  of  silver  nitrate  solution  placed  in  a  watch 
glass  above  it. 

An  extremely  sensitive  test  of  hydrocyanic 
acid  in  the  state  of  vapor  has  been  offered  by 
S'chonbein.  It  consists  of  white  filtering  paper 
imbued  with  the  resin  of  guaiacum  by  dipping 
it  in  a  solution  of  3  parts  of  the  resin  in  150 
of  alcohol,  and  then  drying.  At  the  moment 
of  use  it  is  to  be  moistened  with  a  solution 
of  copper  sulphate  containing  1  part  in  500 
parts  of  water.  If  now  brought  into  contact 
with  hydrocyanic  acid,  whether  dissolved  in 
water  or  diffused  in  the  air  in  the  form  of 
vapor,  it  instantly  becomes  blue.  According 
to  Schbnbein,  it  will  change  color  in  air  con- 
taining only  a  forty-millionth  part  of  hydro- 
cyanic acid.  The  test  cannot,  however,  be  relied 
on,  since  a  similar  reaction  is  yielded  by  nu- 
merous other  substances,  such  as  nitrous,  nitric, 
and  hydrochloric  acids,  chlorine,  bromine, 
iodine,  ammonia,  diluted  sulphuric  acid,  chro- 
mium trioxide,  potassium  dichromate,  etc.     The 
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paper  should  be  exposed  to  a  current  of  air 
drawn  through  the  suspected  liquid,  and,  if 
indications  be  yielded,  distillation  practised  to 
get  the  volatile  acid  in  a  state  of  sufficient 
purity  to  be  submitted  to  the  sulphocyanate 
test.  This,  as  performed  by  Almen  and 
Strieve,  consists  in  adding  ammonium  sul- 
phide, to  form  the  sulphocyanate,  converting 
this  into  the  non-volatile  potassium  sulpho- 
cyanate by  the  addition  of  a  few  drops  of  solu- 
tion of  potassium  hydroxide,  then  evaporating 
nearly  or  quite  to  dryness,  adding  a  few  drops 
of  water  acidulated  with  hydrochloric  acid,  and 
finally  adding  a  drop  or  two  of  solution  of 
ferric  chloride,  when  the  blood-red  color  of  the 
sulphocyanate  will  be  developed.  (B.  M.  S.  J., 
July,  1873.)  Another  test,  which  was  proposed 
by  Schbnbein,  and  which  was  found  by  Biich- 
ner  to  be  exceedingly  delicate,  is  dependent 
upon  the  power  prussic  acid  has  of  preventing 
the  catalytic  action  of  the  red  blood  corpuscles. 
Normally,  when  these  are  brought  into  contact 
with  hydrogen  peroxide,  the  latter  is  decom- 
posed and  oxygen  liberated;  if  prussic  acid  be 
present,  no  oxygen  is  set  free,  but  the  mixture 
becomes  of  a  deep  brown  color.  In  this  way 
Biichner  recognized  5  milligrammes  of  the 
anhydrous  acid  in  600  grammes  of  blood  and 
water.    This  test  is  not  applicable  to  old  blood. 

A  very  delicate  test  proposed  for  hydro- 
cyanic acid  is  as  follows :  About  one-half  centi- 
gramme (one- twelfth  grain)  of  ammonio-fer- 
rous  sulphate  (or  other  pure  ferrous  salt)  and 
the  same  quantity  of  uranie  nitrate  are  dis- 
solved in  50  Cc.  of  water,  and  1  Cc.  of  this  test 
liquid  is  placed  in  a  porcelain  dish.  On  now  add- 
ing a  drop  of  a  liquid  containing  the  smallest 
quantity  of  prussic  acid,  a  gray  purple  color  or 
a  distinct  purple  precipitate  is  produced.  (M. 
Carey  Lea,  Am.  J.  Sci.  [3],  ix.  121-123.) 

Dose,  of  diluted  hydrocyanic  acid,  one  to 
four  minims   (0.06  to  0.25  Cc). 

Off.  Prep. — Tinctura  Chloroformi  et  Morphinae 
Composita,  Br. 

ACIDUM  HYPOPHOSPHOROSUM.  U.  S. 

HYPOPHOSPHOROUS  ACID 

( ac'j-dum  hy-po-phos-pho-ro'si'im ) 

"A  liquid  composed  of  30  percent.,  by  weight, 
of  absolute  Hypophosphorous  Acid  [PO.H2(0 
H)  =65.53],  and  70  percent,  of  water.  It 
should  be  kept  in  glass-stoppered  bottles."  U.  S. 

Acide  hypophosphoreux,  Fr.;  Unterphosphorige- 
saure,  Q. 

This  acid  was  introduced  into  the  U.  S.  P. 
(8th  Rev.)  to  have  a  permanent  concentrated 
solution  of  hypophosphorous  acid  which  could 
be  conveniently  reduced  in  strength  by  adding 
water,  as  in  making  the  official  diluted  acid. 

Properties. — It  is  officially  described  as  "  a 
colorless  liquid,  without  odor,  and  having  an 
acid  taste.  Specific  gravity:  about  1.130  at 
25°  C.   (77°  F.).     Miscible,  in  all  proportions, 


with  water.  Hypophosphorous  Acid,  even  when 
largely  diluted  with  water,  has  an  acid  reac- 
tion upon  blue  litmus  paper.  When  heated 
in  a  porcelain  dish,  water  evaporates,  and  the 
acid  becomes  more  concentrated.  On  further 
heating  between  130°  and  140°  C.  (266°  and 
284°  F.),  it  decomposes,  forming  hydrogen 
phosphide,  which  ignites,  and  phosphorous 
acid;  the  latter  between  160°  and  170°  C.  (320° 
and  338°  F.)  decomposes  into  hydrogen  phos- 
phide and  phosphoric  acid;  the  pasty  residue 
finally  reddens,  ignites,  and  the  last  portions  of 
unoxidized  phosphorus  burn  out  at  a  higher 
temperature.  The  addition  of  silver  nitrate 
T.S.  to  Hypophosphorous  Acid,  diluted  with  an 
equal  volume  of  water,  produces  a  black  precipi- 
tate of  metallic  silver;  the  addition  of  mercuric 
chloride  T.S.,  a  white  precipitate  of  mercurous 
chloride.  When  the  Acid  is  gently  heated  with 
copper  sulphate  T.S.,  a  yellow  precipitate 
forms,  which  rapidly  assumes  a  reddish-brown 
color.  If  some  of  the  Acid  be  neutralized  with 
ammonia  water,  a  clear  liquid  should  result,  and 
a  portion  of  this  liquid  should  not  become 
turbid  upon  the  addition  of  potassium  sulphate 
T.S.  (absence  of  barium) ;  nor  should  more 
than  a  slight  turbidity  be  produced  in  another 
portion  by  barium  chloride  T.S.  (limit  of  phos- 
phoric, phosphorous,  sulphuric,  oxalic,  and  tar- 
taric acids).  Ten  Cc.  of  the  Acid  should  not 
respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  Part  III,  Test  No.  121).  Neither 
platinic  chloride  T.S.  nor  sodium  cobaltic  nitrite 
T.S.  should  produce  more  than  a  slight  yellow 
turbidity  in  the  diluted  Acid  (limit  of  potas- 
sium). If  2  Cc.  of  Hypophosphorous  Acid  be 
measured  into  a  beaker  containing  3  Cc.  of 
nitric  acid,  which  has  been  previously  diluted 
with  about  10  Cc.  of  water,  and  the  whole 
evaporated  to  dryness  on  a  bath  of  boiling 
water,  the  residue  should  not  respond  to  the 
Modified  Gutzeit's  Test  for  arsenic  (see  Part 
III,  Test  No.  17).  If  10  Gm.  of  Hypophos- 
phorous Acid  be  diluted  with  distilled  water  to 
measure  100  Cc,  then  65.5  Cc.  of  this  solution 
should  require  30  Cc.  of  normal  potassium 
hydroxide  V.S.  for  neutralization  (each  Cc 
corresponding  to  1  percent,  of  absolute  Hypo- 
phosphorous Acid),  methyl-orange  T.S.  being 
used  as  indicator."    U.  S. 

Uses. — This  acid  is  not  used  for  medicinal 
purposes;  in  pharmacy  it  is  employed  in  making 
the  diluted  acid. 

Off.  Prep. — Acidum  Hypophosphorosum  Dilu- 
tum, U.  8. 

ACIDUM  HYPOPHOSPHOROSUM 
DILUTUM.  U.  S. 

DILUTED  HYPOPHOSPHOROUS  ACID 

(ac'j-dum  hy-po-ph5s-pho-ro'sum  di-lu'tum) 

"  A  liquid  composed  of  10  percent.,  by  weightr 
of  absolute  Hypophosphorous  Acid  [P0.H2(0 
H)  =65.53],  and  90  percent,  of  water."    U.  S. 

Acide  Hypophosphoreux  dilue\  Fr.;  Verdilnnte  Un- 
terphosphorigesaure,  O. 
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* "  Hypophosphorous  Acid,  two  hundred 
grammes  [or  7  ounces  av.,  24  grains]  ;  Dis- 
tilled Water,  four  hundred  grammes  [or  14 
ounces  av.,  48  grains],  to  make  six  hundred 
grammes  [or  21  ounces  av.,  72  grains].  Mix 
them.  Keep  the  product  in  well-stoppered 
bottles."    U.  S. 

This  acid  was  introduced  into  the  U. 
S.  Pharmacopoeia  of  1890,  and  retained  in 
the  8th  Revision  mainly  because  of  its  value 
as  an  addition,  as  a  reducing  agent,  to  phar- 
maceutical preparations  containing  iodides, 
which  are  liable  to  decomposition  through 
exposure  to  light  and  air.  Diluted  hypo- 
phosphorous  acid  has  proved  to  be  the 
most  satisfactory  preservative  to  these  easily 
decomposed  salts.  It  may  be  added  directly, 
or,  as  in  the  case  of  diluted  hydriodic  acid, 
a  hypophosphite  can  be  employed,  and  the  salt 
decomposed  by  an  acid  during  the  manipula- 
tion. It  may  be  made  on  a  large  scale,  how- 
ever, by  boiling  phosphorus  with  milk  of 
lime  and  subsequently  decomposing  the  cal- 
cium hypophosphite  With  a  strong  acid,  oxalic 
acid  being  frequently  used  for  this  purpose. 
The     following     process     of     Procter's     [A.     J. 

P.,  1858,  ]).  121)  is  baaed  on  this  principle. 
Take  of  calcium  hypophosphite  480  grains, 
crystallized  oxalic  acid  350  grains,  distilled 
water  9  fluidounces.  Dissolve  the  hypophos- 
phite in  6  tluidounces  of  the  water,  and  the 
acid  in  the  remainder  with  the  aid  of  heat; 
mix  the  solutions,  pour  the  mixture  on  a 
white  paper  filter,  and  when  the  liquid  has 
passed  add  distilled  water  carefully  till  it 
measures  10  fluidounces;  evaporate  this  to  8| 
fluidounces.  Charles  T.  Tyrer  prefers  to  make 
this  acid  by  decomposing  barium  hypophos- 
phite carefully  with  diluted  sulphuric  acid. 
Hypophosphorous  acid  can  he  made  to  con- 
tain 30  per  cent,  of  absolute  acid ;  such  an  acid 
has  the  sp.  gr.  of  1.137  at  15.6°  C.  (60°  P.), 
and  does  not  deposit  on  long  standing.  (See 
preceding  article.) 

Properties. — Diluted  hypophosphorous  acid 
is  a  colorless,  odorless  liquid,  having  a  sour 
taste  and  acid  reaction  :  "  Specific  gravity :  about 
1.042  at  25°  C.  (77°  P.).  It  should  respond 
to  the  reactions  and  tests  given  under  Acidum 
Hypophosphorosum.  If  10  Gm.  of  Diluted 
Hypophosphorous  Acid  be  diluted  with  distilled 
water  to  measure  100  Cc,  then  65.5  Cc.  of  this 
solution  should  require  10  Cc.  of  normal  potas- 
sium hydroxide  V.S.  for  neutralization  (each 
Cc.  corresponding  to  1  percent,  of  absolute 
Hypophosphorous  Acid),  methyl-orange  T.S. 
being  used  as  indicator."    U.  S. 

Uses. — This  acid  is  believed  by  many  clin- 
icians to  have  tonic  properties,  but  is  very 
rarely,  if  ever,  used  for  medicinal  purposes 
except  in  combinations  with  strychnine,  qui- 
nine, or  iron,  which  are  thought  by  many  prac- 
titioners to  be  especially  valuable  in  nervous 
debility. 

Dose,  from  five  to  twentv  minims  (0.3  to 
1.3  Cc). 


Off.  Prep. — Syrupus  Ferri  Iodidi,  V.  S.;  Sy- 
rupus  Hypophosphitum,  U.  S.;  Syrupus  Hypo- 
phosphitum  Compositus,   U.  8. 

ACIDUM  LACTICUM.  U.  S.,  Br. 

LACTIC  ACID 

(iic'j-diim  lac'ti-cum) 

"A  liquid  organic  acid,  composed  of  not  less 
than  75  percent.,  by  weight,  of  absolute  Lactic 
Acid  [Cll3.CH0H.C00H  =  89.37],  and  about 
25  percent,  of  water."  U.  S.  "A  liquid  con- 
taining 75  per  cent,  of  hydrogen  lactate,  C 
Hs.CHOH.COOH,  with  25  per  cent,  of  water. 
It  may  be  produced  by  the  fermentation  of 
lactose."    Br. 

Oxyproplonic  Acid,  Ethidenelactlc  Acid.  Iaolactic 
Acid  ;  Aclde  lactique.  J'r.  Cad.  ;  Acidum  lacticum, 
P.  O.;  Mllchsaure,  O.;  Acldo  lactico,  8p. 

Lactic  acid  was  discovered  in  1780  by  Scheele. 
It  exists  in  sour  milk,  and  has  been  found  in 
a  number  of  the  secretions,  including  the 
healthy  gastric  juice,  in  which  its  presence  has 
been  in.ontestably  proved  by  Bernard  and 
Barreswil.  Lactic  acid  has  been  proved  to  be 
a  product  of  the  viscous  or  lactic  fermenta- 
tion of  rice  water,  or  of  the  juices  of  the  beet, 
turnip,  and  carrot.  Indeed,  it  is  formed  when- 
ever sugar  in  solution,  of  whatever  kind,  is 
placed  in  contact  with  an  alkaline  or  earthy 
carbonate  in  presence  of  a  special  ferment,  as, 
for  example,  the  casein  of  milk,  or  cheese  which 
contains  it.  Pasteur  demonstrated  that  the  lac- 
tic acid  fermentation,  like  the  vinous,  is  caused 
by  a  peculiar  microscopic  plant  or  mycoderm. 
It  is  attended  with  the  production  not  only  of 
lactic  acid,  but  of  other  substances  also,  and 
among  them  a  peculiar  gum-like  substance  in 
abundance,  which,  first  noticed  by  Kirchof, 
has  been  isolated  in  a  pure  state  by  Briining. 
Though  similar  to  arabin  and  dextrin, 
with  the  formula  CeHioOs,  it  is  not  ex- 
actly identical  with  either.  The  lactic  acid  of 
fermentation  is  one  of  four  isomeric  acids 
possessing  the  fonnula  C3II6O3.  The  first  of 
these  is  the  official  lactic  acid,  and  is  inactive 
optically.  The  second  is  identical  chemically 
with  this,  but  physically  different,  being  dex- 
trorotatory, and  is  found  in  the  juice  of  flesh. 
It  is  called  paralactic  acid.  The  third  or  ethy- 
lene lactic  acid  is  found  mixed  with  the  second 
in  the  so-called  "  sarcolactic "  acid  extracted 
from  meat.  The  fourth  acid  has  only  been 
obtained  synthetically,  and  is  known  as  hydra- 
crylic  acid. 

Preparation. — Lactic  acid  may  be  obtained 
by  the  following  process,  which  was  recom- 
mended by  Louradour  as  the  first  step  in  pre- 
paring ferrous  lactate :  Ferment  whey  by  keep- 
ing it  at  a  temperature  between  21.1°  C.  (70° 
F.)  and  26.6°  C.  (80°  P.),  whereby  it  becomes 
charged  with  a  considerable  quantity  of  lactic 
acid.  Evaporate  the  liquor  to  one-third  of  its 
bulk,  decant  and  filter,  and  then  saturate  with 
milk  of  lime.  This  converts  the  lactic  acid  into 
calcium  lactate,  which  remains  in  solution,  and 
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a  precipitate  is  thrown  down,  consisting  princi- 
pally of  calcium  phosphate.  The  liquor  is 
filtered  again,  and  precipitated  by  oxalic  acid, 
which  throws  down  the  lime  as  calcium  oxalate, 
and  sets  free  the  lactic  acid.  By  a  third  filtra- 
tion a  solution  of  lactic  acid  is  obtained,  con- 
taining lactose  (sugar  of  milk)  and  certain 
salts.  From  these  it  may  be  purified  by  con- 
centrating it  to  a  syrupy  consistence  and  treat- 
ing it  with  alcohol,  which  dissolves  the  acid, 
and  precipitates  the  lactose  and  foreign  salts. 
The  solution  is  filtered,  and  the  lactic  acid  is 
obtained  pure  by  distilling  off  the  alcohol. 
Wackenroder's  method  is  to  mix  10  parts  of 
skimmed  milk,  2.5  of  milk  sugar,  2  of  chalk,  and 
20  of  water,  to  digest  at  about  23.8°  C.  (75°  F.) 
for  a  month,  or  till  the  chalk  is  dissolved,  then 
to  express,  clarify,  and  evaporate  so  as  to  crys- 
tallize the  calcium  lactate,  and,  after  recrystal- 
lization,  to  decompose  it  with  sulphuric  or 
oxalic  acid  in  exact  saturating  proportions. 

Alan  A.  Claflin  thus  describes  the  manufac- 
ture of  lactic  acid  as  carried  out  at  the  present 
time  on  a  large  scale  under  the  patent  of 
Charles  E.  Avery  (J.  Soc.  Chem.  Ind.,  June 
30,  1897).  A  saccharine  solution  varying  in 
density  from  1.05  to  1.075  is  taken.  This  will 
contain  from  7.5  to  11  per  cent,  of  saccharine 
matter.  It  is  advantageous  to  have  from  10  to 
15  per  cent,  of  this,  cane  sugar,  the  rest  being 
grape  sugar.  The  saccharine  solution,  having 
been  made  up  and  boiled  for  an  hour  to  insure 
sterilization,  is  conveyed  into  the  fermentation 
tank  and  cooled  to  from  55°  to  45°  C,  and 
then  impregnated  with  nitrogenous  matter 
(such  as  is  extracted  from  bran  by  the  action 
of  boiling  water  and  diluted  acid)  in  amount 
equal  to  about  8  per  cent,  of  the  saccharine 
matter,  and  the  Bacillus  acidi  laetici.  In  con- 
tinuous manufacture  the  ferment  solutions  are 
impregnated  from  a  preceding  ferment  liquor 
in  which  a  lively  fermentation  is  in  progress; 
20  per  cent,  of  such  impregnating  liquor  may  be 
added.  The  impregnation  having  taken  place 
at  45°  C.  or  over,  the  temperature  is  allowed 
to  decrease  somewhat  as  the  fermentation  pro- 
ceeds. The  glucose  is  practically  all  decom- 
posed, and  the  yield  of  lactic  acid  is  over  98 
per  cent.  As  the  fermentation  progresses  the 
solution  must  be  neutralized  with  milk  of  lime,  as 
the  limits  of  acidity  in  which  lactic  acid  bacteria 
are  healthy  are  rigidly  confined  between  0.02 
and  0.5  per  cent.  If  the  fermenting  solution  is 
overneutralized,  the  butyric  ferment  will  imme- 
diately begin  to  act,  and  once  active  is  difficult 
to  control.  The  lactic  fermentation  is  best  com- 
pleted in  from  three  to  six  days,  and  when  the 
fermentation  is  ended,  the  liquor  must  be  heated 
sharply  to  kill  all  bacteria  and  spores  and 
prevent  subsequent  fermentation.  The  solution 
is  now  filtered  and  evaporated,  when  calcium 
lactate  may  be  crystallized  out;  or  if  commer- 
cial syrupy  acid  only  is  required,  the  solution 
may  be  at  once  decomposed  by  sulphuric  acid. 

Kiliani  (Ber.  d.  Chem.  Ges.,  xv.  136  and  699) 
has  found  that  lactic  acid  may  be  readily  pre- 


pared by  the  action  of  potassium  or  sodium 
hydroxide  upon  either  grape  sugar  or  invert 
sugar  {i.e.,  cane  sugar  after  treatment  with 
diluted  acids).  He  considers  invert  sugar  to  be 
the  best  material  for  use  in  preparing  the 
acid,  as  it  gives  a  better  yield  than  ordinary 
glucose,  and  recommends  caustic  soda  in  pre- 
ference to  caustic  potash. 

His  method  for  the  preparation  of  lactic  acid 
is  as  follows:  500  grammes  of  cane  sugar  are 
placed  with  150  grammes  of  water  and  10  Cc. 
of  the  sulphuric  acid,  in  a  stoppered  flask 
of  2  liters'  capacity  and  heated  for  3  hours 
to  about  50°  C.  (122°  F.).  The  solution  of 
invert  sugar  so  obtained  is  colorless,  or  at 
most  faintly  yellow.  After  cooling  there  is 
to  be  added  to  it  in  portions  of  50  Cc.  at  a 
time  400  Cc.  of  a  caustic  soda  solution  made 
by  dissolving  1  part  of  caustic  soda  in  1  part 
of  water.  The  strong  alkali  settles  at  first  as  a 
slimy  mass  on  the  bottom,  and  a  new  portion 
is  only  to  be  added  when  the  mixture  has 
become  perfectly  homogenous  by  shaking.  The 
flask  should  also  be  cooled  with  water  while  the 
alkali  is  being  added.  The  mixture  neverthe- 
less becomes  colored  and  greatly  heated. 
Finally  the  mixture  is  heated  to  60°  or  70°  C. 
(140°  to  158°  F.)  until  a  portion  heated  over  a 
boiling  water  bath  does  not  separate  cuprous 
oxide  from  Fehling's  solution,  but  gives  it  only 
a  slight  greenish  tinge.  Into  the  cooled  mix- 
ture the  calculated  amount  of  sulphuric  acid 
(made  by  mixing  3  parts  of  sulphuric  acid 
with  4  of  water)  is  then  run.  As  soon  as  the 
acid  liquid  has  cooled  to  the  temperature  of 
the  room,  a  crystal  of  Glauber's  salt  is  dropped 
in  and  the  flask  dipped  in  cold  water  until  a 
thin  crystalline  crust  forms  on  the  sides,  which 
is  removed  by  a  rapid  shaking  of  the  flask. 
Cooling  and  shaking  are  continued  until  a  crust 
no  longer  forms,  when  the  mixture  is  allowed 
to  stand  at  rest  for  12  to  24  hours.  At  the  end 
of  this  time  the  contents  of  the  flask  appear  to 
consist  of  a  crystalline  cake  soaked  with  a  red- 
dish liquid.  There  is  then  added  alcohol  of  93 
per  cent.,  and  the  whole  is  shaken  up  until  on 
further  addition  no  precipitate  separates  out. 
The  separated  Glauber's  salt  is  freed  from  the 
alcoholic  solution  by  a  vacuum  filter,  and  can  be 
washed  with  relatively  very  little  alcohol.  The 
half  of  the  alcoholic  solution  is  neutralized  over 
the  water  bath  with  zinc  carbonate,  filtered 
boiling  hot,  and  united  with  the  other  half. 
The  crystallization  begins  immediately  upon 
cooling,  and  is  complete  after  standing  36 
hours.  The  zinc  lactate  so  obtained  can  be 
pressed  free  from  mother  liquor  and  crystal- 
lized once,  when  it  is  perfectly  pure.  The 
weight  of  this  first  crystallization  amounts  to 
from  30  to  40  per  cent,  of  the  sugar  used.  The 
concentrated  mother  liquor  yields  yet  another 
portion  of  nearly  pure,  although  slightly  yellow- 
ish, crystals.  The  zinc  lactate  may  then  be 
treated  with  hydrogen  sulphide  to  remove  the 
zinc.  For  a  method  of  making  lactic  acid 
from  corn  meal,  see  N.  R.,  1882,  p.  235. 
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George  Jaequemin  adds  the  pure  lactic  fer- 
ment, prepared  by  Pasteur's  method,  with  a 
quantity  of  pure  sterilized  calcium  carbonate, 
to  a  wort  at  45°  C.  Fermentation  is  conducted 
at  that  temperature,  care  being  taken  to  exclude 
dust,  to  admit  filtered  air  at  the  bottom  of  the 
vessel,  and  to  allow  the  carbon  dioxide  to 
escape.  Fermentation  is  complete  in  five  or 
six  dajrs,  and  the  solution  of  calcium  lactate  is 
freed  from  nitrogenous  matters  by  the  addition 
of  tannic  acid.  The  calcium  lactate  crystallizes 
out  on  evaporation  of  the  filtrate.  This  may 
be  decomposed  with  an  exact  quantity  of  sul- 
phuric or  oxalic  acid.  (Chem.  News,  1891,  lxiv. 
62.)  Beckers  (Ap.  Ztg.,  1S99,  400)  patented  a 
process  for  making  lactic  acid  from  the  liquors 
obtained  in  the  manufacture  of  "  sour  krout " 
which  were  formerly  wasted.  The  liquor  is 
neutralized  with  lime,  filtered,  evaporated  and 
set  aside  to  crystallize ;  the  calcium  lactate  is 
purified,  if  necessary,  by  washing  or  recrys- 
tallization  and  then  dissolved  in  cold  water  and 
the  solution  treated  with  sufficient  sulphuric 
acid  to  set  free  the  lactic  acid. 

Properties. — Lac-tic  acid  is  "  a  colorless, 
syrupy  liquid,  odorless,  of  a  purely  acid  taste, 
and  absorbing  moisture  on  exposure  to  damp  air. 
Specific  gravity:  about  1.20(5  at  25°  C.  (77* 
F.).  Freely  miscible  with  water,  alcohol,  or 
ether;  insoluble  in  chloroform,  petroleum  ben- 
zin,  or  carbon  disulphide.  Lad  if  Acid  is  not 
vaporized  by  a  heat  below  160°  C.  (320°  P.)  i 
at  a  higher  temperature  it  emits  inflammable 
vapors,  and  is  finally  dissipated;  5  Qm., 
combustion,  should  not  leave  mora  than  0.05 
Gm.  of  fixed  residue.  Lactic  Acid  has  an  acid 
reaction  upon  blue  litmus  paper.  On  adding 
some  potassium  permanganate  to  a  mixture 
of  equal  volumes  of  Lactic  and  sulphuric  acids, 
and  gently  heating,  the  odor  of  aldehyde  will 
become  perceptible."     U.  S. 

Exposed  to  a  temperature  of  150°  C.  (302° 
F.),  it  is  for  the  most  part  converted  into 
a  new  body,  which  is  called  concrete  lactic 
acid  or  lactide,  an  anhydride  having  the 
formula  C3H4O2.  It  coagulates  albumin  and 
dissolves  a  large  quantity  of  freshly  pre- 
cipitated calcium  phosphate,  a  property  which 
doubtless  renders  it  important  in  the  animal 
economy.  "  Ten  Cc.  of  a  solution  of  the  Acid 
in  distilled  water  (1  in  100)  should  not  be 
rendered  opalescent  by  1  Cc.  of  silver  nitrate 
T.S.  (limit  of  chloride).  Ten  Cc.  of  an  aqueous 
solution  (1  in  10)  should  remain  unaffected  by 
the  addition  of  1  Cc.  of  barium  chloride  T.S. 
(absence  of  sulphate),  or  by  1  Cc.  of  copper 
sulphate  T.S.  (absence  of  sarcolactic  acid), 
nor  should  it  respond  to  the  Time-Limit 
Test  for  heavy  metals  (see  Part  III,  Test 
No.  121).  On  adding  a  few  drops  of  Lac- 
tic Acid  to  10  Cc.  of  hot  alkaline  cupric 
tartrate  V.S.,  no  red  precipitate  should  be 
formed  (absence  of  sugars).  On  warming  Lac- 
tic Acid,  the  odor  of  rancid  fat  should  not  be 
noticeable  (absence  of  butyric  and  other  fatty 
acids).      If   a  small  portion   of  the   Acid   be 


heated  on  a  water-bath  with  an  excess  of  zinc 
carbonate,  the  mixture  dried  at  100°  C.  (212° 
F.),  and  then  extracted  with  absolute  alcohol, 
upon  evaporation  of  the  latter  no  sweet  residue 
should  remain  (absence  of  glycerin).  On  care- 
fully pouring  Lactic  Acid  upon  an  equal  volume 
of  colorless,  concentrated  sulphuric  acid  con- 
tained in  a  clean  test-tube,  and  keeping  the 
temperature  at  or  below  15°  C.  (59°  F.),  no 
dark-colored  zone  should  develop  at  the  line  of 
contact  upon  standing  for  fifteen  minutes 
(absence  of  more  than  traces  of  organic  impuri- 
ties). If  5  Gm.  of  Lactic  Acid  be  diluted  with 
water  to  measure  50  Cc,  then  44.7  Cc.  of 
this  solution  should  require  for  complete  neu- 
tralization not  less  than  37.5  Cc.  of  normal 
potassium  hydroxide  V.S.  (each  Cc.  correspond- 
ing to  2  percent,  of  absolute  Lactic  Acid), 
phenolphthalein  T.S.  being  used  as  indicator." 
U.  S.  u  Wanned  with  potassium  permanganate 
it  L'ivos  the  odor  of  aldehyde.  Each  gramme 
should  require  for  neutralization  8.3  cubic 
centimetres  of  the  volumetric  solution  of  sodium 
hydroxide.  .  .  .  Gently  wanned,  there  should 
be  no  rancid  odor  (absence  of  fatty  acids). 
No  turbidity,  either  permanent  or  transient, 
should  be  produced  when  the  Acid  is  added 
drop  by  drop  to  twice  its  volume  of  ether 
(absence  of  gum,  BUgar,  mannile,  calcium  phos- 
phate). It  should  give  no  precipitate  with 
solution  of  lead  iubacetote  (absence  of  malic 
andsulphuricacids)."  Br.  At  the  last  revision, 
diluted  luetic  aeid  (Acidum  Lacticum  Dilutum, 
Br.,  L885)  was  dropped  from  the  British 
Pbarmaeopona;  the  Old   preparation  was  of  the 

Btrengtb  of  three  fluidounces  to  the  pint  (Imp. 
)  and  had  a  specific  gravity  of  1.040.  The 
t  .  S.  P.  (8th  Kev.)  and'  the  British  Pharma- 
COpOSia  now  recognize  the  75  per  cent.  acid. 

Uses. — Lactic  acid  has  been  used  in  dyspep- 
sia; for  the  removal  of  phosphalic  deposits  in 
the  urine;  also  used  in  tuberculous  diarrhoea , and 
in  the  green  diarrhoea  of  children.  The  remedy 
should  be  taken  at  the  time  of  meals,  in  solution 
sweetened  with  sugar,  prepared  like  lemonade. 
Cantani,  of  Naples,  was  induced  by  theoretical 
considerations  to  employ  lactic  acid  in  dia- 
betes, and  reported  very  remarkable  success. 
(Ed.  M.  J.,  1871,  p.  533.)  The  use  of  this 
remedy,  however,  has  not  met  with  the  success 
anticipated. 

Hypnotic  properties  have  also  been  ascribed 
to  lactic  acid,  but  the  claim  has  not  been  veri- 
fied. In  concentrated  form  lactic  acid  is  an 
active  caustic;  when  diluted  it  is  stimulant  and 
germicidal.  The  50  to  80  per  cent,  solution  has 
been  used  as  a  caustic  antiseptic  in  infected 
wounds,  ozcena,  otitis,  endometritis,  etc. ;  the 
20  per  cent,  solution  has  been  used  for  the  de- 
struction of  false  membrane  in  diphtheria ;  the 
three  per  cent,  solution  has  been  strongly  recom- 
mended by  Sneguirewa  for  irrigation  in  foul 
leucorrhozas. 

Dose,  twenty  to  thirty  minims  (1.3  to  1.8  Cc.). 

Off.  Prep. — Syrupus  Calc'ii  Laictophosphatia, 
U.   8.,   Br. 
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ACIDUM  NITRICUM.  U.  S.,  Br. 

NITRIC  ACID 

(fic'j-dum  ni'trj-ciim) 

"A  liquid  composed  of  68  percent.,  by  weight, 
of  absolute  Nitric  Acid  [HNOs  or  NOa.OH  = 
62.57],  and  32  percent,  of  water.  It  should  be 
kept  in  glass-stoppered  bottles."  U.  S.  "A 
liquid  containing  70  per  cent,  by  weight  of 
hydrogen  nitrate,  HNO3,  and  30  per  cent,  of 
water,  prepared  by  the  interaction  of  sulphuric 
acid   and   potassium  or  sodium   nitrate."    Br. 

Acidum  Nitri,  s.  Azoticum,  Spiritus  Xitri  Acidus ; 
Spirit  of  Nitre  ;  Aqua  Fortls  :  Acide  azotique  officinal, 
Ft.  Cod.;  Acide  nitrique,  Fr. ;  Acidum  nitricum, 
P.  O.;  Salpetersaure,  O. ;  Acido  nitrico  concentrate, 
It. ;  Acido  nitrico,  Sp. ;  Zaltpeterzuur.  Sterkwater, 
Dutch;  Shed  water,  Sw. 

Nitric  oxide  is  one  of  the  five  compounds 
formed  by  nitrogen  and  oxygen.  These  are, 
nitrogen  monoxide  or  hyponitrous  oxide  (laugh- 
ing gas),  N2O;  nitrogen  dioxide,  N2O2,  or  N 
0;  nitrous  oxide,  N2O3;  nitrogen  tetroxide  or 
peroxide,  N2O4;  and  nitric  oxide,  N2O5.  From 
this  latter  by  the  addition  of  water  is  formed 
nitric  acid : 

N2O5  +H20  =  2HN03 

Nitric  acid  is  now  official  in  two  forms;  the 
pure  acid  of  the  sp.  gr.  1.403  at  25°  C.  (77° 
F.)  and  the  diluted.  The  strong  acid  of  the  sp. 
gr.  1.5  has  long  been  abandoned. 

Preparation. — The  usual  practice  adopted  in 
the  laboratory  for  obtaining  nitric  acid  is  to 
add  to  sodium  nitrate  in  coarse  powder  con- 
tained in  a  retort,  an  equal  weight  of  strong 
sulphuric  acid,  poured  in  by  means  of  a  tube 
or  funnel,  so  as  not  to  soil  the  neck.  The 
materials  should  not  occupy  more  than  two- 
thirds  of  the  capacity  of  the  retort.  A  receiver 
being  adapted,  heat  is  applied  by  means  of  a 
sand  bath,  moderately  at  first,  but  afterwards 
more  strongly  when  the  materials  begin  to 
thicken,  in  order  to  bring  the  whole  into  a 
state  of  perfect  fusion.  Red  vapors  will  at 
first  arise  and  afterwards  disappear  in  the 
course  of  the  distillation.  Towards  its  close  they 
will  be  reproduced,  and  their  reappearance  will 
indicate  that  the  process  is  completed. 

The  proportion  of  equal  weights,  as  above 
given,  corresponding  nearly  to  one  molecule  of 
sodium  nitrate  and  one  of  sulphuric  acid,  is 
the  best  for  operations  on  a  small  scale  in  the 
laboratory. 

A  practical  disadvantage  in  this  method  of 
obtaining  very  strong  nitric  acid  is  that,  owing 
to  the  high  heat  and  the  presence  of  the  crys- 
tals, the  retort  is  frequently  fractured.  Henry 
Trimble  recommended  adding  one  part  of  com- 
mercial nitric  acid  to  two  parts  of  strong  sul- 
phuric acid  in  a  retort  and  distilling  slowly 
until  the  nitric  acid  is  all  collected. 

Lunge  and  Rey  obtained  pure,  colorless,  con- 
centrated nitric  acid  by  the  following  method: 
A  quantity  of  nitric  acid,  prepared  and  de- 
prived of  coloring  impurities  in  the  usual  man- 
ner, and  containing  98.7  per  cent,  of  absolute 

(4) 


nitric  acid,  was  put  into  a  retort  together  with 
twice  its  volume  of  absolute  sulphuric  acid 
(H2SO4),  and  distilled  in  vacuo,  the  pressure 
being  reduced  to  20  Mm.  by  means  of  a  water- 
jet  pump.  This  was  found*  to  be  the  only  way 
to  prevent  the  acid  from  becoming  yellow.  The 
connection  between  the  neck  of  the  retort  and 
the  receiver  was  effected  by  wrapping  with 
asbestos  paper  and  an  external  coat  of 
moulder's  clay.  Great  care  was  taken  to  insure 
the  absence  of  organic  matter.  The  distillation 
takes  place  at  a  temperature  of  35°  C.  (95° 
F.),  and  the  distillate  was  completely  colorless. 
It  contained  99.7  per  cent,  of  HNO3.  (Am. 
Drug.,  June  1,  1891,  170;  from  Zeit.An.Chem.) 

Monohydrated  Nitric  Acid.  Hydrogen  Ni- 
trate.— This  is  the  strongest  liquid  nitric  acid 
that  can  be  procured,  and  may  be  obtained  by 
distilling  one  molecule  of  pure  and  dry  sodium 
nitrate  with  one  molecule  of  monohydrated  sul- 
phuric acid.  One  molecule  of  monohydrated 
nitric  acid  distils  over,  and  one  molecule  of 
sodium  bisulphate  remains  behind: 

NaNOs  4-  H2SO4  =  HNOs  -f  HNaSCk 
Acid  of  this  strength  is  very  difficult  to  make, 
and  requires  for  its  preparation  the  most  elabo- 
rate attention  to  separate  the  superabundant 
water.  According  to  Arthur  Smith  of  London, 
acid  dehydrated  as  far  as  possible  is  perfectlv 
colorless,  boils  at  84°  C.  (184°  F.),  and  has  the 
sp.  gr.  1.517  at  15.4°  C.  (60°  F.),  and  nearly 
approaches,  in  composition,  to  a  monohydrate. 
Acid  of  this  strength,  even  at  the  boiling  tem- 
perature, has  not  the  slightest  action  on  tin  or 
iron.  According  to  Kolb  (Ann.  Ch.  Phtjs.  [4], 
x.  140),  the  true  HNOs  has  a  sp.  gr.  at  15°  C. 
(59°  F.)  as  high  as  1.530. 

The  acid  of  a  former  Br.  Pharmacopoeia, 
having  the  sp.  gr.  1.5,  is  of  a  yellowish  color, 
and  strongly  corrosive.  Strictly  speaking,  it 
is  hydrogen  nitrate  diluted  with  half  a  mole- 
cule of  water.  An  acid  of  this  strength  is 
inconveniently  strong,  is  constantly  undergoing 
decomposition  under  the  influence  of  light,  and 
was  consequently  replaced  by  a  pure  acid  of 
the  density  1.42  at  15.5°  C.  (60°  F.).  This 
substitution  was  made  in  the  XL  S.  Pharma- 
copoeia of  1850,  and  in  the  British  Pharm.  of 
1867. 

Nitric  Acid:  sp.  gr.  (U.  S.)  1.403  at  25°  C. 
(77°  F.)  and  (Br.)  1.42  at  15.5°  C.  (60°  F.). 
This  is  the  acid  now  official  in  both  the  U.  S.  and 
Br.  Pharmacopoeias.  Acid  of  the  density  1.5 
was  not  usually  found  in  commerce,  and  much 
pains  was  required  to  get  it  of  that  strength. 
Besides,  acid  of  this  density  was  not  necessary 
for  any  process  of  the  Pharmacopoeia.  Con- 
siderations of  this  kind  induced  the  revisers  of 
our  national  standard  of  1850  to  lower  the 
strength  of  official  nitric  acid  to  about  1.42,  its 
purity  in  other  respects  remaining  the  same.  In 
the  U.  S.  Pharmacopoeia  of  1890  the  strength 
was  again  very  slightly  reduced  from  1.42  to 
1.414  at  15°  C.  (59°  F.),  since  it  has  been 
shown  that  68  per  cent,  acid  has  this  specific 
gravity,    the    acid    of    U.    S.    P.    1880,    of 
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Table  showing  percentage  of  absolute  Nitric  Acid  in  Nitric  Acid  of  different 
densities.     U.  S.  P.  {8th  Rev.) 


Per  cent, 
nitric  acid. 

Specific  Gravity. 

Correction  of 

specific  gravity 

for  1°  C.i 

Fractional 
per  cent.2 

Normality. 

1  Cc.  requires 

normal 

KOH  Cc. 

Per  cent.= 

25°  C. 

15°  C. 

0.01  Cc. 
normal  KOH. 

25°  C. 

15°  C. 

1 

1.00.56 

1.0057 

0.00018 

0.018 

0.16 

0.063 

2 

1.0112 

1.0114 

0.00020 

0.019 

0.32 

0.059 

3 

1.0166 

1.0170 

0.00023 

0.019 

0.49 

0.063 

4 

1.0219 

1.0226 

0.00025 

0.019 

0.65 

0.059 

5 

1.0272 

1.0282 

0.00028 

0.019 

0.82 

0.059 

6 

1.0325 

1.0338 

0.00030 

0.019 

0.99 

0.059 

7 

1.0378 

1.0394 

0.00033 

0.018 

1.16 

0.059 

8 

1.0433 

1.0452 

0.00036 

0.018 

1.33 

0.059 

9 

1.0488 

1.0510 

0.00040 

0.018 

1.50 

0.056 

10 

1.0544 

1.0569 

0.00043 

0.018 

1.68 

0.056 

11 

1.0601 

1.0629 

0.00047 

0.018 

1.86 

0.056 

12 

1.0668 

1.0689 

0.00050 

0.017 

2.04 

0.056 

18 

1.0710 

1.0751 

0.00054 

0.017 

2.22 

0.056 

14 

1.0776 

1.0814 

0.00058 

0.017 

2.40 

0.053 

16 

1.0835 

1.0877 

0.00061 

0.017 

2.59 

0.053 

16 

1.08 

1.0940 

0.00065 

0.016 

2.78 

0.053 

17 

1.0956 

1.1004 

0.00008 

0.017 

2.97 

0.053 

18 

1.1016 

1.1068 

0.00072 

0.016 

3.16 

0.053 

19 

1.1077 

1.1132 

0.00075 

0.016 

3.35 

0.050 

20 

1.1138 

1.1196 

0.00078 

0.016 

3.55 

0.050 

21 

1.1200 

1.1261 

0.00080 

0.016 

3.75 

0.050 

22 

1.1203 

1.1326 

0.000s:i 

0.016 

3.95 

0.050 

23 

1.1326 

1.1391 

0.000s") 

0.016 

4.15 

0.048 

24 

1.1390 

1.1457 

0.00087 

0.016 

4.3(1 

0.050 

25 

1.1453 

1.1522 

0.00089 

0.016 

4.™ 

0.048 

26 

1.1517 

1.1588 

0.00090 

0.015 

4.77 

0.048 

27 

1.1582 

1.1654 

0.00092 

0.015 

4.98 

0.045 

28 

1.1647 

1.1720 

0.00094 

0.015 

5.20 

0.048 

29 

1.1712 

1.1787 

0.00096 

0.015 

6.41 

0.045 

30 

1.1778 

1.1854 

0.00097 

0.015 

5.63 

0.045 

31 

1.1844 

1.1921 

0.00099 

0.015 

5.85 

0.045 

32 

1.1910 

1.1988 

0.00100 

0.015 

6.07 

0.043 

33 

1.1977 

1.2057 

0.00101 

0.015 

6.30 

0.045 

34 

1.2044 

1.2125 

0.00102 

0.015 

6.52 

0.043 

35 

1.2112 

1.2194 

0.00103 

0.015 

6.75 

0.043 

36 

1.2178 

1.2261 

0.00104 

0.015 

6.98 

0.042 

37 

1.2244 

1.2328 

0.00105 

0.015 

7.22 

0.043 

38 

1.2310 

1.2394 

0.00106 

0.015 

7.45 

0.042 

39 

1.2375 

1.2460 

0.00107 

0.015 

7.69 

0.042 

40 

1.2440 

1.2526 

0.00108 

0.016 

7.93 

0.042 

41 

1.2504 

1.2591 

0.00109 

0.016 

8.17 

0.042 

42 

1.2569 

1.2657 

0.00110 

0.015 

8.41 

0.040 

43 

1.2634  • 

1 .2722 

0.00110 

0.016 

8.66 

0.042 

44 

1.2698 

1.2787 

0.00111 

0.015 

8.90 

0.040 

45 

1.2763 

1.2853 

0.00112 

0.015 

9.15 

0.040 

46 

1.2828 

1.2918 

0.00113 

0.016 

9.40 

0.040 

47 

1.2891 

1.2982 

0.00113 

0.016 

9.65 

0.038 

48 

1.2954                    1.3046 

0.00114 

0.016 

9.91 

0.040 

49 

1.3017 

1.3110 

0.00115 

0.016 

10.16 

0.040 

50 

1.3079 

1.3172 

0.00116 

0.017 

10.42 

0.038 

51 

1.3139 

1.3233 

0.00117 

0.017 

10.68 

0.038 

52 

1.3199 

1.3294 

0.00118 

0.017 

10.94 

0.038 

53 

1.3258 

1.3353 

0.00119 

0.017 

11.20 

0.038 

54 

1.3316 

1.3412 

0.00120 

0.018 

11.46 

0.038 

55 

1.3373 
i 

1.3470 

0.00121 

0.018 

11.72 

0.038 
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Table  showing  percentage  of  absolute  Nitric  Acid  in  Nitric  Acid  of  different 
densities.      U.  S.  P.  (8th  Rev.)       (Continued). 


Per  cent. 

Specific 

Gravity. 

Correction  of 

specific  gravity 

for  1°  C.i 

Fractional 
per  cent. 

Normality. 

1  Cc.  requires 

normal 

KOH  Cc. 

Per  cent.= 

nitric  acid. 

25°  C. 

15°  C. 

0.01  Cc. 
normal  KOH. 

25°  C. 

15°  C. 

56 

1.3429 

1.3527 

0.00122 

0.018 

11.98 

0.037 

57 

1.3485 

1.3584 

0.00123 

0.018 

12.25 

0.038 

58 

1.3540 

1.3640 

0.00124 

0.019 

12.51 

0.037 

59 

1.3594 

1.3695 

0.00125 

0.019 

12.78 

0.037 

60 

1.3648 

1.3750 

0.00126 

0.020 

13.05 

0.038 

61 

1.3699 

1.3802 

0.00127 

0.020 

13.31 

0.037 

62 

1.3750 

1.3854 

0.00128 

0.020 

13.58 

0.037 

63 

1.3800 

1.3905 

0.00129 

0.021 

13.85 

0.037 

64 

1.3848 

1.3954 

0.00130 

0.022 

14.12 

0.037 

65 

1.3894 

1.4002 

0.00132 

0.022 

14.39 

0.037 

66 

1.3939 

1.4049 

0.00132 

0.023 

14.66 

0.037 

67 

1.3983 

1.4094 

0.00134 

0.023 

14.93 

0.037 

68 

1.4027 

1.4139 

0.00136 

0.023 

15.20 

0.037 

69 

1.4070 

1.4183 

0.00137 

0.024 

15.47 

0.037 

70 

1.4112 

1.4226 

0.00139 

0.025 

15.74 

0.037 

71 

1.4152 

1.4268 

0.00141 

0.026 

16.01 

0.037 

72 

1.4191 

1.4310 

0.00144 

0.026 

16.28 

0.037 

73 

1.4230 

1.4351 

0.00146 

0.026 

16.55 

0.037 

74 

1.4268 

1.4391 

0.00148 

0.027 

16.82 

0.037 

75 

1.4305 

1.4430 

0.00151 

0.028 

17.09 

0.036 

76 

1.4341 

1.4468 

0.00153 

0.027 

17.37 

0.037 

77 

1.4378 

1.4506 

0.00154 

0.027 

17.64 

0.037 

78 

1.4415 

1.4544 

0.00156 

0.028 

17.91 

0.036 

79 

1.4451 

1.4582 

0.00157 

0.029 

18.19 

0.037 

80 

1.4486 

]  .4619 

0.00159 

0.029 

18.46 

0.036 

81 

1.4520 

1.4654 

0.00160 

0.030 

18.74 

0.037 

82 

1.4553 

1.4688 

0.00161 

0.030 

19.01 

0.036 

83 

1.4586 

1.4721 

0.00162 

0.031 

19.29 

0.037 

84 

1.4618 

1.4754 

0.00163 

0.032 

19.56 

0.036 

85 

1.4649 

1.4786 

0.00163 

0.033 

19.84 

0.037 

86 

1.4679 

1.4817 

0.00164 

0.034 

20.11 

0.037 

87 

1.4707 

1.4846 

0.00165 

0.036 

20.38 

0.036 

88 

1.4735 

1.487r> 

0.00166 

0.037 

20.66 

0.037 

89 

1.4762 

1.4903 

0.00167 

0.040 

20.93 

0.037 

90 

1.4787 

1.4929 

0.00168 

0.045 

21.20 

0.037 

91 

1.4809 

1.4953 

0.00169 

0.045 

21.47 

0.038 

92 

1.4831 

1.4976 

0.00170 

0.048 

21.73 

0.037 

93 

1.4852 

1.4997 

0.00172 

0.056 

22.00 

0037 

94 

1.4870 

1.5017 

0.00173 

0.056 

22.27 

0.038 

95 

1.4888 

1.5037 

0.00175 

0.050 

22.53 

0.037 

96 

1.4908 

1.5059 

0.00177 

0.042 

22.80 

0.037 

97 

1.4932 

1.5085 

0.00179 

0.037 

23.07 

0.036 

98 

1.4959 

1.5115 

0.00182 

0.021 

23.35 

0.033 

99 

1.5007 

1.5165 

0.00184 

0.012 

23.67 

0.027 

100 

1.5088 

1.5249 

0.00187 

24.04 

1  Add  if  the  temperature  is  above,  subtract  if  below,  25°  C. 

2  Corresponding  with  a  difference  in  specific  gravity  of  0.0001. 

Note.— To  find  the  percent,  of  N206,  multiply  the  percent,  of  HNOg  by  0.85712.    To  find  the  percent,  of  NO:i,  multiply  the 
per  cent,  of  HNOs  by  0.98402. 

To  find  the  weight  in  gTammes  of  HNO3  in  100  Cc,  multiply  the  specific  gravity  by  the  per  cent,  of  HN03. 

To  find  the  volume  per  cent,  of  official  Nitric  Acid,  multiply  the  "  normality  "  by  6.579.    For  the  volume  per  ceut.  of  official 
Diluted  Nitric  Acid,  multiply  the  "normality"  by  59.52. 

(See  reference  on  page  52.) 
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the  specific  gravity  of  1.42,  having  an  incon- 
venient fraction  in  its  percentage  (69.4  per 
cent.).  The  specific  gravity  1.403  given  in 
the  U.  S.  Pharmacopoeia  (8th  Revision)  is 
practically  equivalent  to  that  given  in  the 
U.  S.  Pharmacopoeia  of  1890  (1.414),  the 
temperature  used  in  the  U.  S.  Pharmacopoeia 
(8th  Revision)  for  specific  gravity  being  25° 
C.  (77°  F.)  instead  of  the  lower  one  of  15.6° 
C.  (60°  P.).     (See  official  table  pp.  50-51.) 

"  Heated  with  indigo  T.S.,  it  discharges  the 
blue  color  of  the  reagent.  Even  when  highly 
diluted,  it  shows  an  acid  reaction  upon  blue 
litmus  paper.  If  10  Cc.  of  tin  Acid  be 
evaporated  to  drvness  and  further  heated  at 
110°  C.  (230°  P.),  no  appreciable  residue 
should  remain  (limit  of  non-volatile  impuri- 
ties). Five  Cc.  of  diluted  Nitric  Acid  (1  in  10) 
should  not  respond  to  the  Modified  Gutzeit's 
Test  for  arsenic  (see  Part  III,  Test  No.  17). 
Other  portions  of  this  dilution  should  not  yield 
a  precipitate  upon  the  addition  of  barium 
chloride  T.S.  (absence  of  sulphuric  acid);  or  of 
silver  nitrate  T.S.  (absence  of  hydrochloric 
acid).  Nitric  Acid  when  neutralized  with 
ammonia  water  and  diluted  with  distilled  water 
(1  in  20)  should  not  respond  to  the  Time-Limit 
Test  for  heavy  metals  (see  Part  III,  Test  No. 
121).  If  the  diluted  Acid  (1  in  3)  be  shaken 
with  a  few  drops  of  chloroform,  the  latter 
should  remain  colorless  (absence  of  iodine  or 
bromine),  even  after  the  introduction  of  a  small 
piece  of  metallic  tin  (absence  of  iodic  or 
bromic  acid).  Introduce  into  a  stoppered 
weighing-bottle  3  Cc.  of  Nitric  Acid  and  weigh 
accurately.  Dilute  the  Acid  with  50  Co.  of 
distilled  water  and  titrate  with  normal  potas- 
sium hydroxide  V.S.,  using  methyl-orange  T.S. 
as  indicator.  Multiply  the  number  of  Cc.  of  the 
normal  potassium  hydroxide  V.S.  consumed,  by 
6.257,  and  divide  this  product  by  the  weight 
of  the  Acid  taken;  the  quotient  represents  the 
percentage  of  absolute  Nitric  Acid  in  the 
latter."  U.  S.  "  Each  gramme  diluted  with 
water  should  require  for  neutralization  11.1 
cubic  centimetres  of  the  volumetric  solution  of 
sodium  hydroxide.  It  should  yield  no  charac- 
teristic reaction  with  the  tests  for  lead,  copper, 
arsenium,  iron,  chlorides,  bromates,  iodates,  or 
sulphates.  It  should  yield  no  residue  or  not 
more  than  0.005  per  cent,  on  evaporation  to  dry- 
ness."   Br. 

To  correspond  with  the  tests  given  in  the  U. 
S.  P.,  it  must  be  "  a  colorless,  fuming  liquid, 
very  caustic  and  corrosive,  and  having  apeculiar, 
somewhat  suffocating  odor.  Specific  gravity: 
about  1.403  at  25°  C.  (77°  P.).  It  boils  and 
is  completely  volatilized  at  120.5°  C.  (248.9°  P.). 
It  dissolves  copper,  mercury,  silver,  and  other 
metals  with  evolution  of  red  fumes,  and  stains 
woollen  fabrics  and  animal  tissues  a  bright 
yellow."  U.  S.  Acid  of  the  density  1.42  at 
15°  C.  is  the  most  stable  of  the  hydrated  com- 
pounds of  nitric  acid,  and  boils  at  121°  C.  (250° 
P.),  the  official  acid  boiling  at  120.5°  C.  (248.9° 
P.).     When  either  stronger  or  weaker  than  this, 


it  distils  over  at  a  lower  temperature,  and,  by 
losing  more  acid  than  water  in  the  first  case, 
and  more  water  than  acid  in  the  second,  con- 
stantly approaches  to  the  sp.  gr.  1.42,  when  its 
boiling  point  becomes  stationary.  Dalton  first 
observed  these  facts  in  relation  to  nitric  acid  of 
this  strength,  which  have  been  confirmed  by  Ar- 
thur Smith  of  London.  This  acid  may  be  as- 
sumed to  have  the  composition  HNO3  +  I4H2O. 

The  reddish  acid  called  aqua  fort  is  or  nitrous 
acid  is  nitric  acid  containing  more  or  less  nitro- 
gen tetroxide  (N2O4).  The  same  acid  may  be 
formed  by  impregnating,  to  a  limited  extent, 
nitric  acid  with  nitrogen  dioxide  (N2O2).  If  the 
saturation  be  complete,  every  two  molecules  of 
nitric  oxide  become  three  molecules  of  nitrogen 
tetroxide  by  the  aid  of  one  molecule  of  nitrogen 
dioxide  (2N2O6  -f-  N2O2  =  3N2O4).  More  com- 
monly it  is  obtained  by  distilling  a  mixture  of 
4  parts  of  starch  and  100  parts  of  potassium 
nitrate  with  100  parts  of  sulphuric  acid.  In 
this  way  the  nitrogen  tetroxide  produced  is  at 
once  taken  up  in  the  concentrated  nitric  acid 
and  an  acid  of  sp.  gr.  1.50  is  obtainable. 

In  making  nitric  acid  on  the  commercial 
scale,  sodium  nitrate  is  substituted  for  potas- 
sium nitrate,  as  it  is  much  cheaper,  and  the 
salt  is  decomposed  with  sulphuric  acid  as 
before.  Theproportionsofthe.se  two  substances 
employed  are  not  the  same  in  all  works.  If  one 
molecule  of  sulphuric  acid  and  two  of  sodium 
nitrate  be  taken,  the  following  are  the  reactions: 

HaS(  )4  +  NaNOa  =  NallSCh  +  HNOa 
When  the  heat  is  raised,  the  acid  sodium  sul- 
phate acts  upon  a  second  molecule  of  sodium 
nitrate,  thus : 

NaHS04  +  NaNOs  =  NasSCh  +  IINOa 
In  this  case  a  part  of  the  acid  is  decomposed, 
owing  to  the  high  temperature,  and  nitrogen 
peroxide  is  evolved  in  the  form  of  red  fumes, 
which  dissolve  in  the  concentrated  acid,  giving 
it  the  red  appearance  usually  noted  in  the 
strong  commercial  product.  When  a  lai'ge 
excess  of  sulphuric  acid  is  employed,  some  acid 
sodium  sulphate  is  formed,  which  lowers  the 
melting  point  of  the  residual  mass  so  that  it 
can  be  withdrawn  from  the  retorts  in  a  fused 
state,  whereas  in  the  other  case  the  residue  can 
only  be  removed  in  the  solid  state  after  the 
cylinder  has  cooled. 

The  ordinary  commercial  acid  has  a  specific 
gravity  of  from  1.30  to  1.41,  and  is  usually  pre- 
pared by  means  of  chamber  (sulphuric)  acid; 
but  if  a  more  concentrated  acid  is  required,  a 
stronger  sulphuric  acid  must  be  employed.  The 
strongest  nitric  acid  occurring  in  commerce 
has  a  sp.  gr.  of  1.43,  and  this  is  obtained 
by  distilling  well  dried  Chili  saltpetre  with 
sulphuric  acid  having  a  specific  gravity  of  1.85. 

The  retorts  in  which  nitric  acid  is  usually  pre- 
pared in  England  consist  of  cast  iron  cylinders. 
built  in  a  furnace  in  such  a  way  that  they  may 
be  heated  as  uniformly  as  possible.  Some 
manufacturers  cover  the  upper  half  of  the 
cylinder  with  fire-bricks,  in  order  to  protect  the 
iron  from  the  action  of  the  nitric  acid  vapors. 
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This  is  unnecessary,  however,  if  the  retorts  axe 
so  thoroughly  heated  that  no  nitric  acid  con- 
denses on  the  surface  of  the  iron. 

Mallet  of  Paris,  has  proposed  to  obtain 
nitric  acid  by  distilling  sodium  nitrate  with 
well  dried  boric  acid,  sodium  biborate  or  borax 
being  the  residue.  Another  method,  employed 
by  Kuhlmann,  is  to  expose  a  mixture  of  sodium 
nitrate  and  manganese  chloride  to  a  heat  of 
about  232°  C.  (450°  F.),  and  to  pass  the  mixed 
gases  which  escape  through  water.  Hypo- 
nitric  acid  and  oxygen  are  disengaged,  which 
become  nitric  acid  when  they  enter  the  water. 
(P.  J.,  1862.) 

Quite  recently,  the  Atmospheric  Products 
Company  have  attempted  at  Niagara  Falls  to 
manufacture  nitric  acid  by  effecting  the  direct 
union  of  the  oxygen  and  nitrogen  of  the  air  by 
means  of  electric  arcs  of  high  voltage.  By  the 
use  of  revolving  frames  carrying  a  large  number 
of  discharging  points  which  pass  the  opposite 
poles  of  high  voltage  currents,  a  large  number 
of  arc  discharges  per  minute  can  be  obtained, 
and  a  considerable  formation  of  nitrogen 
oxides,  which  washed  with  water,  yield  nitric 
acid. 

In  this  connection  it  may  be  stated  that  a 
trace  of  nitric  acid  has  been  detected  in  the 
atmosphere.  It  is  said  to  be  always  present 
in  the  air  in  summer  (Kletsinsky). 

Properties. — Nitric  acid,  so  called  from  nitre, 
is  an  extremely  sour  and  corrosive  liquid.  It 
was  discovered  by  Raymond  Lully,  in  the  thir- 
teenth century,  and  its  constituents  by  Caven- 
dish in  1784.  When  perfectly  pure  it  is  color- 
less; but,  as  usually  obtained,  it  has  a  straw 
color,  owing  to  the  presence  of  hyponitric  acid. 
The  concentrated  acid,  when  exposed  to  the 
air,  emits  white  fumes,  possessing  a  disagree- 
able odor.  By  the  action  of  light  it  undergoes  a 
slight  decomposition,  and  becomes  yellow.  It 
acts  powerfully  on  animal  matter,  causing  its 
decomposition.  On  the  living  fibre  it  operates 
as  a  strong  caustic.  It  stains  the  skin  and  most 
animal  substances  an  indelible  yellow  color. 
On  vegetable  fibre  it  acts  peculiarly,  abstracting 
hydrogen  or  water,  and  oxidizing  the  remain- 
ing elements.  When  diluted,  nitric  acid  con- 
verts most  animal  and  vegetable  substances 
into  oxalic,  malic,  and  carbonic  acids.  The 
general  character  of  its  action  is  to  impart 
oxygen  to  other  bodies,  which  it  is  enabled  to 
do,  as  oxygen  in  the  nascent  state  is  liberated 
in  its  decomposition.  If  this  liberation  takes 
place  while  in  contact  with  bodies  capable  of 
oxidation,  the  oxygen  goes  to  effect  this  oxida- 
tion. Free  nitric  acid,  however,  will  evolve 
oxygen  at  a  red  heat,  according  to  the  follow- 
ing reaction : 

4HNOs  =  2N2O4  +  O2  +  2H2O 
It  oxidizes  sulphur  and  phosphorus,  giving  rise 
to  sulphuric  and  phosphoric  aeids,  and  all  the 
metals,  except  chromium,  tungsten,  columbium, 
cerium,  titanium,  osmium,  rhodium,  gold,  plat- 
inum, and  iridium.  It  combines  with  salifiable 
bases   and  forms  nitrates.     When   mixed  with 


hydrochloric  acid,  mutual  decomposition  takes 
place,  according  to  the  reaction 

HNOs  4-  3HC1  =  NOC1  +  CI2  +  2HaO 
and   nitrohydrochloric  acid   is   formed. 

Great  care  must  be  used  in  transporting  nitric 
acid,  for  if  the  strong  acid  comes  in  contact 
in  quantity  with  vegetable  substances  like  hay, 
tow,  excelsior,  paper,  etc.,  fire  will  be  apt  to 
occur.  The  cause  of  such  accidents  was 
proved  by  the  official  inquiry  of  R.  Hass.  (Ber. 
d.  Chem.  Ges.,  1881,  597.) 

Tests. — Nitric  acid,  when  uncombined,  is 
recognized  by  its  dissolving  copper  with  the 
production  of  red  vapors.  When  in  the  form  of 
a  nitrate,  it  is  known  by  its  action  on  gold  leaf, 
after  the  addition  of  hydrochloric  acid,  in  con- 
sequence of  the  evolution  of  chlorine;  or  it 
may  be  discovered,  according  to  O'Shaughnessy, 
by  heating  the  supposed  nitrate  in  a  test 
tube  with  a  drop  of  sulphuric  acid,  and  then 
adding  a  crystal  of  morphine.  If  nitric  acid  be 
present,  it  will  be  set  free  by  the  sulphuric  acid, 
and  reddened  by  the  morphine.  The  same 
effect  is  produced  by  brucine,  by  commercial 
strychnine,  on  account  of  its  containing  brucine, 
and  still  more  strongly,  according  to  Braun, 
by  aniline  sulphate,  which  affords  an  exceed- 
ingly delicate  test.  (J.  P.  C,  1867,  p.  157.) 
To  prevent  all  ambiguity  arising  from  the 
accidental  presence  of  nitric  acid  in  the  sul- 
phuric acid  employed,  the  operator  should 
satisfy  himself,  by  a  separate  experiment,  that 
the  latter  acid  has  no  power  to  produce  the 
characteristic  color  with  morphine.  Another 
test  for  nitric  acid  is  to  add  pure  sulphuric  acid 
to  the  concentrated  liquid  suspected  to  contain 
it,  together  with  a  little  concentrated  solution 
of  f  errous  sulphate.  The  smallest  trace  of  nitric 
acid  affords,  when  the  mixture  is  warmed,  a 
pink  red  color ;  and  if  it  be  present  in  consider- 
able amount,  the  liquid  becomes  almost  black. 
Rosa  recommends  the  use  of  ammonio-ferrous 
sulphate  in  place  of  ferrous  sulphate,  as  a  test 
for  nitric  acid.  It  is  more  stable  than  the  lat- 
ter, either  in  crystals  or  in  solution.  Equal 
measures  of  the  liquid  to  be  tested  for  nitric 
acid  and  of  concentrated  sulphuric  acid  are 
mixed,  the  mixture  cooled,  and  then  a  layer 
of  solution  of  ammonio-ferrous  sulphate  poured 
slowly  on  top ;  if  even  a  trace  of  nitric  acid  be 
present,  a  brown  zone  will  form  at  the  line  of 
contact  of  the  liquids.  (Am.  Drug. ,1886, -p. 13.) 
A  method  particularly  useful  in  the  deter- 
mination of  the  nitrates  contained  in  drinking- 
water  depends  upon  the  fact  that  a  thin  zinc 
plate,  which  has  been  covered  with  a  deposit 
of  spongy  metallic  copper  by  dipping  it  in  a 
solution  of  copper  sulphate,  on  being  heated 
with  water  containing  nitrates,  reduces  them 
to  ammonia,  zinc  hydroxide  and  free  hydrogen 
also  being  formed  (Gladstone  and  Tribe).  The 
reaction  with  hvdrogen  is  as  follows: 

KNOs  +  4H2  =  NHs  +  KOH  +  2H2O 
Composition. — Nitric  oxide  or  anhydride  con- 
sists of  two  atoms  of  nitrogen  and  five  atoms 
of  oxygen;  or,  in  volumes,  of  two  volumes  of 
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nitrogen  and  five  volumes  of  oxygen,  supposed 
to  be  condensed  into  two  volumes  to  form 
nitric  oxide  vapor.  In  1849  the  interesting  dis- 
covery was  made  by  Deville  of  Besancon,  of 
the  means  of  isolating  nitric  acid  oxide  or 
anhydride.  The  method  pursued  was  to  pass 
perfectly  dry  chlorine  over  silver  nitrate.  The 
oxide  is  in  the  form  of  colorless  brilliant  limpid 
crystals,  which  melt  at  29.5°  C.  (85°  F.)  and 
boil  at  45°  C.  (113°  F.).  In  contact  with  water 
they  form  a  colorless  solution  with  evolution  of 
heat,  without  the  disengagement  of  gas.  (J. 
P.  C,  1849,  p.  207.) 

Uses. — Nitric  acid  is  tonic,  antiseptic,  astrin- 
gent, and  appears  to  act  upon  the  intestinal 
glands  in  some  way  so  as  to  modify  their  func- 
tion. It  is  a  very  useful  remedy  in  cases  of 
intestinal  indigestion;  in  this  it  resembles  hydro- 
chloric acid,  and  the  choice  between  the  two 
acids  in  any  individual  case  should  be  guided 
by  the  existence  or  non-existence  of  diarrhoea, 
the  nitric  acid  being  given  when  there  is 
looseness  of  the  bowels.  In  syphilis,  and  in  the 
chronic  hepatitis  of  India,  this  acid  was  highly 
extolled  by  Scott,  formerly  of  Bombay.  It 
has  occasionally  excited  ptyalism.  It  cannot 
be  depended  upon  as  a  remedy  in  syphilis,  but, 
in  worn-out  constitutions,  is  often  an  excellent 
adjuvant.  In  hepatic  troubles  it  is  markedly 
inferior  to  the  nitrohydrochloric  acid,  unless, 
it  may  be,  when  there  is  much  diarrhoea.  As 
nitric  acid  dissolves  both  uric  acid  and  the 
phosphates,  it  was  supposed  to  be  applicable  to 
cases  of  gravel  hi  which  the  uric  acid  and  the 
phosphates  are  mixed,  but  experience  has  not 
confirmed  the  opinion.  Nevertheless,  when  the 
sabulous  deposit  depends  upon  disordered  diges- 
tion, this  acid  may  prove  serviceable  by  restor- 
ing the  tone  of  the  stomach.  For  internal  use 
it  should  be  well  diluted  and  taken  through  a 
glass  tube  to  avoid  injury  to  the  teeth. 

Externally,  nitric  acid  has  been  used  with 
advantage  as  a  lotion  to  ulcers,  in  the  strength 
of  about  twelve  minims  to  the  pint  of  water. 
This  practice  originally  suggested  by  Ever- 
ard  Home  is  practically  applicable  to  those 
ulcers  which  are  superficial  and  not  disposed  to 
cicatrize.  In  sloughing  phagedccna,  strong 
nitric  acid  is  one  of  the  best  remedies,  applied 
by  means  of  a  piece  of  lint  tied  around  a  small 
stick,  or  by  the  use  of  a  glass  brush.  Some- 
times a  piece  of  lint  is  soaked  with  the  strong 
acid,  and  pressed  into  the  sore,  being  allowed 
to  remain  for  several  hours.  In  cancrum  oris, 
concentrated  nitric  acid,  freely  applied,  is  one 
of  the  best  local  remedies  that  can  be  employed 
for  arresting  the  phagedamic  ulceration  and  dis- 
posing the  sore  to  heal,  but  great  care  must  be 
exercised  to  protect  the  teeth.  The  strong  acid 
is  also  used  as  an  escharotic  in  venereal  ulcers 
and  other  affections.  Nitric  acid  vapors  were 
formerly  used  as  a  disinfectant.  Half  an 
ounce  of  powdered  potassium  nitrate  was  put 
into  a  saucer,  placed  in  an  earthen  dish  con- 
taining heated  sand,  and  two  drachms  of  sul- 
phuric acid  were  then  poured  over  it. 


Toxicology — -The  swallowing  of  concen- 
trated nitric  acid  is  immediately  followed  by 
burning  heat  in  the  mouth,  oesophagus,  and 
stomach,  acute  pain,  disengagement  of  gas, 
abundant  eructations,  nausea,  and  hiccough. 
These  effects  are  soon  followed  by  repeated  and 
excessive  vomiting  of  matter  having  a  pecul- 
iar odor  and  taste,  tumefaction  of  the  abdo- 
men with  exquisite  tenderness,  a  feeling  of  cold- 
ness on  the  surface,  horripilation,  icy  coldness 
of  the  extremities,  small  depressed  pulse,  great 
anxiety,  continual  tossings  and  contortions,  and 
extreme  thirst.  The  cases  are  almost  always 
fatal.  Sometimes  the  collapse  has  been  imme- 
diate and  has  masked  all  the  other  symptoms. 
The  best  remedies  are  repeated  large  doses  of 
alkaline  solutions,  soap,  magnesia,  and  chalk,  as 
antidotes,  mucilaginous  drinks,  olive  or  almond 
oil  in  large  doses,  emollient  fomentations,  etc. 

Dose,  five  to  ten  minims  (0.3  to  0.6  Cc), 
largely  diluted. 

Off.  Prep. — Acidum  Nitricum  Dilutum,  77.  iff., 
Br.;  Acidum  Nitrohydrochlorieum,  U.  8.;  Acidum 
Nitrohydrochloricum  Dilutum,  U.  Iff.,  Br.;  Hy- 
drargyri  Iodidum  Flavum.  U.  8.;  Liquor  His- 
muthi  et  Ammonii  Citratis,  Br. ;  Liquor  Ferri 
Chloridi,  U.  8.  (Br.);  Liquor  Ferri  Pernitratis, 
Br.;  Liquor  Ferri  Subsulphatis,  U.  8.;  Liquor 
Ferri  Tersulphatis,  U.  8.  (Br.);  Liquor  Hy- 
drargyri  Nitratis,  11.  8.  (Br.);  Liquor  Zinci 
Chloridi.  U.  8.;  Pyroxylinum,  Br. ;  Rpiritus 
JEtheris  Nitrosi.  Br.;  Unguentum  Ilydrargyri 
Nitratis,  U.  8.,  Br. 

ACIDUM  NITRICUM  DILUTUM. 
U.  S.,  Br. 

DILUTED   NITRIC   ACID 

(ac'j-dum  nl'trj-cflm  dl  lu'tfim) 

"  Diluted  Nitric  Acid  should  contain  10  per- 
cent., by  weight,  of  absolute  Nitric  Acid  [HNO3 
or  N02.0H  =  62.57],  and  90  percent,  of  water." 
U.S.  "  100  parts  by  weight  should  contain  17.44 
parts  of  hydrogen  nitrate,  HNOs."     Br. 

Aclde  azotique  dllu£,  Fr. ;  Verdtinnte  Salpeter- 
saure,  G.;  Acldo  nltrlco  dlluito,  It. 

*  "  Nitric  Acid,  one  hundred  grammes  [or  3 
ounces  av.,  231  grains] ;  Distilled  Water,  five 
hundred  and  eighty  grammes  [or  20  ounces  av., 
201  grains],  to  make  six  hundred  and  eighty 
grammes  [or  23  ounces  av.,  432  grains].  Mix 
them.  Keep  the  product  in  dark  amber-colored, 
glass-stoppered  bottles."     U.  S. 

"  Nitric  Acid,  3  fl.  ounces  and  7  fi.  drachms 
(more  exactly,  3.86  fl.  ounces,  Imperial 
measure)  or  2400  grains,  or  193.2  cubic  centi- 
metres or  274.3  grammes;  Distilled  Water,  a 
sufficient  quantity.  Introduce  the  Nitric  Acid 
into  a  glass  flask,  the  capacity  of  which  to  a 
mark  on  the  neck  is  one  pint  (Imp.  meas.)  or 
one  thousand  cubic  centimetres;  add  Distilled 
Water  until  the  mixture,  at  60°  F.  (15.5°  C), 
measures  one  pint  (Imp.  meas.)  or  one 
thousand  cubic  centimetres."  Br. 
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The  U.  S.  acid,  as  now  directed,  does  not  vary 
appreciably  from  that  formerly  official. 
"Specific  gravity:  about  1.054  at  25°  C.  (77° 
F.).  It  should  respond  to  the  reactions  and 
tests  given  under  Acidum  Nitricum.  To  neu- 
tralize 6.26  Gm.  (6.257  Gm.)  of  Diluted  Nitric 
Acid  should  require  10  Cc.  of  normal  potas- 
sium hydroxide  V.S.  (each  Cc.  corresponding 
to  1  percent,  of  absolute  Nitric  Acid),  methyl- 
orange  T.S.  being  used  as  indicator."     U.  S. 

The  British  diluted  acid  is  considerably 
stronger  than  our  own  in  the  same  measure.  It 
has,  the  sp.  gr.  1.101;  and  "each  gramme 
should  require  for  neutralization  2.7  cubic 
centimetres  of  the  volumetric  solution  of  sodium 
hydroxide."  Br.  In  making  the  U.  S.  diluted 
acid,  pharmacists  should  be  careful  to  use  acid 
of  the  sp.  gr.  1.403;  or,  if  the  acid  be  weaker, 
to  add  proportionally  less  water;  otherwise  the 
diluted  acid  would  be  weaker  than  is  directed 
in  the  Pharmacopoeia. 

The  medicinal  properties  of  the  diluted  acid 
are  the  same  as  those  of  the  strong  acid.  (See 
Acidum  Nitricum.) 

Dose,  of  U.  S.  diluted  acid,  from  twenty  to 
forty  minims  (1.3  to  2.5  Cc),  of  the  British, 
from  fifteen  to  thirty  minims  (0.9  to  1.8  Cc), 
properly  diluted. 

ACIDUM  NITROHYDROCHLORICUM. 
U.  S. 

N1TROHYDROCHLORIC  ACID    [Nitromuriatic  Acid] 

(ac'i-diim  ni-trQ-hy-drQ-£hl5'r|-cum ) 

Acidum  NItromuriaticum,  U.  S.  r.  1870 ;  Aqua 
regia,  Aqua-regis  •  Acide  chlorazotique,  Eau  regale, 
Fr. ;  Acidum  Chloronitrosum ;  Salpetersalzsaure, 
Konigswasser,   O. 

*  "  Nitric  Acid,  one  hundred  and  eighty  cubic 
centimeters  [or  6  fluidounces,  42  minims] ; 
Hydrochloric  Acid,  eight  hundred  and  twenty 
cubic  centimeters  [or  27  fluidounces,  5  flui- 
drachms,  49  minims],  to  make  about  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6%  fluidrachms].  Mix  the  Acids  in  a  capacious 
glass  vessel,  and,  when  effervescence  has  ceased, 
pour  the  product  into  dark  amber-colored, 
glass-stoppered  bottles,  which  should  not  be 
more  than  half  filled,  and  which  should  be 
kept  in  a  cool  place."  x  U.  S. 

Nitrohydrochloric  acid  is  the  aqua  regia  of 
the  earlier  chemists,  so  called  from  its  property 
of  dissolving  gold.  Nitric  and  hydrochloric 
acids,  when  mixed  together,  are  mutually  decom- 
posed. According  to  the  researches  of  Gay- 
Lussac,  the  reaction  gives  rise  to  two  com- 
pounds, NOaCl  (nitroxyl  chloride)  and  NOC1 
(nitrosyl  chloride),  mixed  with  free  chlorine. 
Later  researches  seem,  however,  to  show  that 
the  latter  of  the  two  chlorides  exclusively  is 
produced,  the  reaction  for  the  decomposition 
of  nitrohydrochloric  acid  being: 

HNOs  +  3HC1  =  NOC1  +  Cls  +  2HsO 

1  For  an  apparatus  for  making  nitrohydrochloric 
acid  upon  a  large  scale,  see  P.  J.,  xi.  422. 


The  power  of  nitrohydrochloric  acid  to  dis- 
solve gold  and  similar  metals  having  a  weak 
affinity  for  oxygen,  is  owing  exclusively  to  the 
free  chlorine  present,  and  is  in  no  wise  depend- 
ent on  the  compound  above  referred  to,  which 
remains  entirely  passive  during  the  solution  of 
the  metal.  When  nitrohydrochloric  acid  is  made 
from  strong  acids,  there  is  always  a  loss  of  the 
nitrosyl  chloride  and  of  free  chlorine  by  effer- 
vescence, in  consequence  of  the  acids  not  con- 
taining sufficient  water  to  hold  the  gaseous  pro- 
ducts in  solution. 

Properties. — "A  golden-yellow,  fuming,  and 
very  corrosive  liquid,  having  a  strong  odor  of 
chlorine.  Completely  volatilized  by  heat.  It 
readily  dissolves  gold  leaf,  and  a  drop  of  it, 
when  added  to  potassium  iodide  T.S.,  liberates 
iodine."  U.  S.  Nitrohydrochloric  acid  has  an 
orange  color,  soon  changing  to  a  golden  yellow, 
and  the  odor  of  chlorine.  It  should  be  kept 
in  a  cool  dark  place,  on  account  of  its  lia- 
bility to  lose  chlorine  by  heat,  and  to  have  its 
chlorine  converted  into  hydrochloric  acid  by  the 
action  of  light  and  the  decomposition  of  water. 
On  account  of  its  tendency  to  decomposition,  it 
should  not  be  made  in  large  quantities,  nor  be 
kept  very  long  by  the  apothecary;  and  care 
should  be  taken  not  to  transfer  it  to  the  bottle 
in  which  it  is  to  be  dispensed,  until  efferves- 
cence has  ceased,  lest  the  pressure  within  should 
drive  out  the  stopper.  Nitric  and  hydrochloric 
acids,  as  found  in  commerce,  are  sometimes 
so  weak  that  when  mixed  they  will  not  readily 
act  on  gold  leaf.  In  this  case  their  solvent 
power  may  be  rendered  effective  by  the  addi- 
tion of  a  little  sulphuric  acid,  which,  by  its 
superior  affinity  for  water,  concentrates  the 
other  acids,  and  causes  immediate  action. 

Uses. — Nitrohydrochloric  acid  was  brought 
to  the  notice  of  the  profession  in  consequence 
of  the  favorable  report  of  its  efficacy  as  an 
external  remedy  in  hepatitis,  made  by  Scott, 
formerly  of  Bombay.  When  thus  employed,  it 
produces  a  tingling  sensation  of  the  skin,  thirst, 
a  peculiar  taste  in  the  mouth,  and  occasional 
soreness  of  the  gums  and  plentiful  ptyalism,  and 
at  the  same  time  stimulates  the  liver,  as  is 
evinced  by  an  increased  flow  of  bile.  It  is  used 
either  by  sponging  or  in  the  form  of  a  local  or 
general  bath.  When  applied  by  sponging,  the 
acid  is  first  diluted  so  as  to  have  the  sourness 
of  strong  vinegar.  When  used  as  a  foot  bath, 
three  gallons  of  water,  contained  in  a  deep 
narrow  wooden  tub,  may  be  acidulated  with 
six  fluidounces  of  the  acid.  In  this  the  feet  and 
legs  are  to  be  immersed  for  twenty  minutes  or 
half  an  hour.  The  bath  may  be  employed  at 
first  daily,  and  afterwards  twice  or  thrice  a  week ; 
and  the  sponging  may  be  used  at  the  same  time. 
The  bath  is  said  to  be  effective  in  promoting  the 
passage  of  biliary  calculi.  The  solution,  pre- 
pared for  a  bath  as  above  mentioned,  may  be 
used  for  a  week,  adding  to  it  daily  a  pint  of 
water  acidulated  with  two  fluidrachms  of  the  acid, 
to  make  up  for  the  waste  by  evaporation.  The 
bath  should  have  a  temperature  of  about  97° 
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F.,  which  may  be  attained  by  heating  part  of 
the  acid  solution  in  a  non-metallic  container  and 
throwing  it  back  into  the  remainder. 

Nitrohydrochloric  acid  is  much  used  inter- 
nally and  it  is  an  excellent  remedy  in  chronic 
hepatic  affections,  in  oxaluria,  and  in  dyspepsia 
with  a  tendency  to  constipation.  It  is  sometimes 
given  also  in  syphilitic  diseases.  The  freshly 
prepared  strong  acid  is  preferable  to  the  diluted, 
and  should  be  given  well  diluted,  after  meals, 
care  being  exercised  to  prevent  its  injuring  the 
teeth.  It  should  never  be  prescribed  in  com- 
bination with  strong  alcoholic  liquids  undiluted, 
as  gases  may  be  generated  in  sufficient  volume 
to  cause  explosion.    (See  A.  J.  P.,  1878,  67.) 

Dose,  three  to  six  minims  (0.2  to  0.4  Cc). 

ACIDUM  NITROHYDROCHLORICUM 
DILUTUM.  U.  S.,  Br. 

DILUTED  NITROHYDROCHLORIC   ACID      [Diluted 
Nitromuriatic  Acid] 

(fic'i-dQm  nI-tro-hy-dry-phld'r|-cvim  di-lu'tum) 

"  An  aqueous  solution  of  free  chlorine,  hydro- 
chloric, nitric,  and  nitrous  acids."    Br. 

Acidum  Nitromuriatlcum  Dilntum,  V.  S.  P.  1*70; 
AcldB  chlorazolI<iue  dllu£,  Fr. ;  Vordininte  BalpttW- 
salzsaure,  G. 

*  "  Nitric  Acid,  forty  eubio  centimeters  [or  1 
fluidounce,  2  fluidraehins,  49  minims]  ;  Hydro- 
chloric Acid,  one  hundred  and  eighty-two  culm- 
centimeters  [or  0  iluidounces,  74  minims]  ;  Dis- 
tilled Water,  seven  hundred  and  seventy-eight 
cubic  centimeters  [or  2G  fluidounces,  2  ilui- 
drachms,  28  minims],  to  make  about  one 
thousand  cubic  centimeters  [or  33  fluidounces 
6J  fluidrachms].  Mix  the  Acids  in  a  capacious 
glass  vessel,  and.  when  effervescence  has  ceased, 
add  the  Distilled  Water.  Diluted  Nitrohydro- 
chloric Acid  should  be  kept  in  dark  amber- 
colored,  glass-stoppered  bottles,  in  a  cool  place. 
It  should  not  be  dispensed  unless  recently  pre- 
pared."   U.  S. 

"  Nitric  Acid,  3  fl.  ounces  (Imperial  measure) 
or  60  cubic  centimetres;  Hydrochloric  Acid, 
4  fl.  ounces  (Imp.  meas.)  or  80  cubic  centi- 
metres; Distilled  Water,  25  fl.  ounces  (Imp. 
meas. )  or  500  cubic  centimetres.  Mix  the  Acids 
with  the  Distilled  Water,  and  keep  the  mixture 
in  a  glass-stoppered  bottle  for  fourteen  days 
before  it  is  used.  Colorless,  with  a  pungent  acid 
taste  and  odor.  Specific  gravity  1.07.  4  gram- 
mes should  require  for  neutralization  about  10 
cubic  centimetres  of  the  volumetric  solution  of 
sodium  hydroxide."  Br.  u  A  colorless  or  pale 
yellowish  liquid,  having  a  faint  odor  of  chlorine, 
and  a  very  acid  taste.  It  is  completely  vola- 
tilized by  heat.  When  it  is  added  to  potassium 
iodide  T.S.,  iodine  is  liberated."  U.  S. 

Between  diluted  nitric  and  hydrochloric  acids 
no  reaction  occurs,  and  therefore  the  U.  S. 
Pharmacopoeia  directs  that  the  acids  shall  be 
mixed  before  dilution.  But  according  to  the 
researches  of  Tilden,  confirmed  by  Redwood 
(P.  J.,  x.  508),  water  determines  a  decomposi- 


tion of  the  products  resulting  from  the  reac- 
tion between  nitric  and  hydrochloric  acids,  and 
the  re-formation  of  hydrochloric  and  nitric 
acids,  with  a  little  nitrous  acid.  It  would  seem, 
therefore,  that  diluted  nitrohydrochloric  acid  is 
not  an  eligible  preparation,  a  conclusion  con- 
firmed by  clinical  experience. 

Dose,  from  ten  to  twenty  minims  (0.6  to 
1.3  Cc). 

ACIDUM  OLEICUM.  U.  S.,  Br. 

OLEIC   ACID 

(fic'j-dum  o-le'i-cum) 

HC18H3302  =  280.14 

"A  monobasic  organic  acid,  prepared  in  a 
sufficiently  pure  condition  by  cooling  commer- 
cial Oleic  Acid  to  about  5°  C.  (41°  F.),  then 
separating  and  preserving  the  liquid  portion." 
U.  S.  "Oleic  Acid,  CH3(CHa)7CH  :  CH(C 
Ha)7COOH,  or  hydrogen  oleate,  is  obtained  by 
the  Baponifying  action  of  alkalies  and  subse- 
quent action  of  acids,  or  by  the  action  of  super- 
heated steam,  upon  the  olein  of  fats.  Usually 
not  quite  pure."    Br. 

AcWlum  ololnlcum.  A< -Idiim  elalnlcum  ;  Elalc  arid  ; 
Aclde  oh  iquc,  Fr.;  oldnsaure,  Elatnsaure,  Oel- 
Baurc.  o 

This  acid,  although  known  for  many  years, 
was  not  used  medicinally  until  1872  (L.  L., 
1S7'J,  7<l!»).  when  John  Marshall  introduced  (he 
oleates  to  (he  profession  as  substitutes  for  some 
of  the  older  ointments,  stating  that  they  are 
UOt  only  (leaner  and  more  elegant,  but  also 
much  more  efficacious.     (See  Oleata.) 

Preparation. — The  difficulty  in  preparing 
oleates  of  good  quality  arises  usually  from  the 
use  of  the  commercial  oleic  acid,  which,  being 
obtained  as  a  by-product  in  the  manufacture 
of  glycerin  and  candles,  has  a  reddish-brown 
color  and  a  disagreeable  fatty  odor.  It  is 
almost  always  contaminated  with  stearic  and 
palmitic  acids,  with  undecomposed  glycerides 
when  obtained  by  the  autoclave  process,  and 
hydrocarbons  when  obtained  by  the  distillation 
of  the  fat  acids.  Various  processes  have  been 
'•sted  for  the  purification  of  oleic  acid. 
Charles  Rice  (A.  J.  P.,  xlv.  2)  exposes  the  com- 
mercial acid  to  a  temperature  of  4°  C.  (39* 
F.),  and  expresses  the  liquid  portion,  which  is 
oleic  acid  deprived  of  the  greater  part  of  the 
contaminating  substances.  The  odorous  and 
coloring  principles  are  not  removed  by  this 
process.  A  writer  in  A.  J.  P.  (xlv.  97)  pre- 
pares oleic  acid  for  making  oleates  by  saponi- 
fying almond  oil  with  potassium  hydroxide; 
decomposing  by  tartaric  acid,  separating  the 
precipitated  bitartrate,  heating  for  several 
hours  on  a  water  bath  with  half  its  weight  of 
finely  powdered  lead  oxide;  after  cooling,  mix- 
ing with  three  times  its  volume  of  ether,  settling, 
decanting,  and  treating  the  residue  with  ether 
as  before;  agitating  the  mixed  ethereal  solu- 
tions with  diluted  hydrochloric  acid;  skimming 
off  the  ethereal  solution  of  oleic  acid,  washing 
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it  with  water,  reskimming,  and  recovering  the 
ether  by  distillation.  Wolff  (A.  J.  P.,  1879) 
saponifies  oil  of  sweet  almond  with  lead  oxide, 
agitates  the  lead  soap  in  petroleum  benzin, 
which  retains  lead  oleate  in  solution,  the  lead 
palmitate  being  deposited.  The  benzin  solu- 
tion of  lead  oleate  is  shaken  repeatedly  with 
diluted  hydrochloric  acid  (1  to  7),  when  lead 
chloride  separates,  and  a  benzin  solution  of 
purified  oleic  acid  is  left;  finally  the  benzin  is 
driven  off  by  evaporation.  The  objection  to 
this  process  is  the  difficulty  of  freeing  the  oleic 
acid  from  traces  of  a  disagreeable  benzin  odor. 
Saunders  (N.  R.,  June,  1880)  makes  a  solution 
of  5  pounds  of  white  castile  soap  in  20  pounds 
of  boiling  water,  adds  10  ounces  of  sulphuric 
acid,  and  boils  with  stirring,  until  two  clear 
layers  are  formed.  The  upper  layer  is  decanted, 
shaken  Avith  5  pounds  of  hot  water,  and  the  oily 
layer  again  decanted;  4  ounces  of  lead  oxide 
are  dissolved  in  it  with  a  gentle  heat,  and  while 
hot,  5  pounds  of  alcohol,  previously  heated  to 
65.5°  C.  (150°  F.),  are  added.  It  is  filtered 
after  standing  24  hours,  and  1  ounce  of  hydro- 
chloric acid  shaken  with  the  filtrate;  10  pounds 
of  water  are  added,  the  acid  decanted,  again 
washed  with  10  pounds  of  water,  and  finally 
recovered;  the  yield  is  about  2£  pounds.  See 
also  process  by  Charles  T.  George  {A.  J.  P., 
1881,  p.  379).  Low  grade  oleic  acids,  obtained 
by  the  distillation  of  wool-grease,  etc.,  may 
contain  cholesterin  and  other  unsaponifiable 
materials  from  this  source  (Allen).  Commer- 
cial oleic  acid  is  often  adulterated  with  linoleic 
acid.  Hazura  claims  to  be  able  to  show  the 
presence  of  one  per  cent,  of  this  by  saponifying 
the  mixture  and  then  adding  potassium  per- 
manganate. (For  details  see  A.  J.  P.,  1889,  p. 
356.)  Grandval  and  Valser  (Chem.  News,  1890, 
p.  85)  give  the  following  tests  for  linoleic  acid: 
If  a  thin  layer  of  the  fraudulent  oleic  acid  be 
placed  upon  a  slip  of  lead  scraped  quite  clean, 
and  some  pure  oleic  acid  be  put  upon  a  similar 
slip  of  lead  for  comparison,  the  next  day  the 
impure  acid  will  be  more  or  less  resinified, 
while  the  pure  acid  will  be  scarcely  altered.  If 
some  drops  of  oleic  acid  adulterated  with  lino- 
leic acid  be  mixed  with  an  equal  volume  of 
soda  lye,  an  intense  yellow  color  will  be  pro- 
duced; pure  oleic  acid,  if  similarly  treated, 
will  merely  take  a  grayish  tint.  Commercially, 
oleic  acid  is  now  obtainable  by  the  recently 
described  process  of  decomposition  of  fatty  oils 
by  the  action  of  enzymes.  For  this  purpose, 
the  ferment  of  the  castor  oil  bean  has  proven 
most  efficient.  Connstein  has  described  the 
technical  application  of  this  process  in  a 
paper  read  at  the  International  Congress  of 
Applied  Chemistry  held  at  Berlin  in  1903. 
(Vol.  ii,  p.  537.)  For  a  paper  on  the  esterifi- 
cation  of  oleic  acid  in  the  presence  of  a  pan- 
creatic ferment,  by  H.  Pottevin,  see  P.  J.,  1904, 
492. 

Properties — "A  yellowish  or  brownish-yel- 
low, oily  liquid,  having  a  peculiar,  lard-like 
odor  and  taste;  becoming  darker  and  absorb- 


ing oxygen  on  exposure  to  air.  Specific  gravity : 
about  0.S95  at  25°  C.  (77°  P.).  Insoluble  in 
water;  soluble  in  alcohol,  chloroform,  benzene, 
petroleum  benzin,  and  fixed  and  volatile  oils. 
When  cooled  to  about  4°  C.  (39.2°  P.),  Oleic 
Acid  becomes  semi-solid,  and  on  further  cooling, 
congeals  to  a  whitish,  solid  mass.  When  heated 
to  a  temperature  of  about  95°  C.  (203°  P.), 
decomposition  commences,  and  acrid  vapors  are 
produced.  At  a  higher  temperature  it  is  com- 
pletely dissipated.  An  alcoholic  solution  of 
Oleic  Acid  has  a  feebly  acid  reaction  upon  blue 
litmus  paper.  Equal  volumes  of  Oleic  Acid  and 
alcohol,  mixed  at  the  ordinary  temperature, 
should  yield  a  clear  solution  without  the  separa- 
tion of  any  oily  drops  (absence  of  fixed  oils). 
If  1  Gm.  of  Oleic  Acid  be  heated  with  20  Cc. 
of  alcohol,  and  2  drops  of  phenolphthalein  T.S. 
be  added,  followed  by  a  strong  solution  of 
sodium  hydroxide  (1  in  4),  drop  by  drop,  until 
the  liquid  has  acquired  a  permanent  red  tint 
and  the  acid  is  saponified,  and  if  acetic  acid 
be  added  until  the  red  color  of  the  liquid  is 
just  discharged,  and  the  liquid  be  filtered,  then 
10  Cc.  of  the  filtrate  mixed  with  10  Cc.  of 
ether  should  not  be  rendered  more  than  slightly 
turbid  by  shaking  with  1  Cc.  of  lead  acetate 
T.S.  (absence  of  notable  quantities  of  palmitic 
and  stearic  acids)."  U.  S.  According  to 
Dieterich,  pure  oleic  acid  has  the  iodine  figure 
89.8  to  90.05  and  commercial  oleic  acid  65.03 
to  86.18  (see  Part  III,  Iodine  Absorption 
Value  of  Fats  and  Oils,  Test  51 ;  also  Ph.  Post, 
1894,  436.) 

"At  40°  to  41°  F.  (4.5°  to  5°  C.)  it  becomes 
semi-solid,  melting  again  at  56°  to  60°  F.  (13.3° 
to  15.5°  C).  .  .  Dissolve  about  1  gramme  of  the 
Acid  in  15  to  20  times  its  volume  of  alcohol 
(90  per  cent.) ;  add  two  drops  of  solution  of 
phenolphthalein  and,  drop  by  drop,  a  25  per 
cent,  aqueous  solution  of  sodium  hydroxide 
until  the  liquid  after  shaking  remains  slightly 
red  and  the  acid  is  completely  neutralized ;  then 
drop  in  diluted  acetic  acid  until,  after  shaking, 
the  red  tint  just  disappears;  filter  the  liquid, 
and  mix  about  10  cubic  centimetres  of  it  with 
an  equal  volume  of  Purified  Ether  and  1  cubic 
centimetre  of  a  10  per  cent,  aqueous  solution  of 
lead  acetate;  only  a  slight  turbidity  should 
result  (absence  of  more  than  traces  of  stearic 
or  palmitic  acid)."    Br. 

Chemical  Constitution. — Oleic  acid,  CisHsi 
O2,  does  not  belong  to  the  "  fatty  acid  "  series, 
but  differs  from  the  corresponding  acid  of  that 
series,  stearic  acid,  CisHaeOa,  by  having  two 
atoms  less  of  hydrogen.  It  belongs  to  a  series 
derived  by  oxidation  from  alcohols  which,  like 
allyl  alcohol,  C3H5OH,  have  two  atoms  of 
hydrogen  less  than  the  normal  monatomie  alco- 
hols, like  propyl  alcohol,  C3H7OH.  The  alcohol 
from  which  oleic  acid  is  in  theory  derivable  is 
not,  however,  known.  Oleic  acid  is  monobasic, 
as  shown  in  the  formula  HC18H3SO2. 

Uses. — Oleic  acid  is  used  chiefly  in  preparing 
the  oleates  and  in  ointments.  It  has,  however, 
been   administered   in   capsules   taken   on    first 


58 


Acidum  Phosphoricum. 


PART  I. 


rising  in  the  morning  as  a  substitute  for  olive 
oil  in  the  treatment  for  gallstones  (R.  T.,  1901). 

Dose,  seven  to  fifteen  grains  (0.45  to  1  Grn.). 

Off.  Prep. — Linimentum  Ammoniae,  U.  S.; 
Oleatum  Atropinae,  U.  S.;  Oleatum  Cocainae,  U.  S; 
Oleatura  Hydragyri,  U.  8.  (Br.);  Oleatum  Qui- 
nina?,  U.  8.;  Oleatum  Veratrinae,  U.  8.;  Unguen- 
tum  Aconitinae,  Br.;  Unguentum  Atropinae,  Br.; 
Unguentum  Cocainae,  Br.;  Unguentum  Veratrinae, 
Br. 

ACIDUM  PHOSPHORICUM.  U.  S.  (Br.) 

PHOSPHORIC   ACID 

(ac'j-dum    phos-phdr'}-ciim ) 

"A  liquid  composed  of  So  percent.,  by  weight, 
of  absolute  Orthophosphoric  Acid  [H3PO4  or 
PO ( OH )s  =  97.29],  and  15  percent,  of  water. 
It  should  be  kept  in  glass-stoppered  bottles." 
V.  S.  "  A  liquid  containing  66.3  per  cent,  of 
hydrogen  orthophosphate,  HsPO*,  with  33.7  per 
cent,  of  water.  It  may  be  prepared  by  treat- 
ing, with  water  and  nitric  acid,  the  residue  left 
after  burning  phosphorus  in  air."  Br. 

Acidum  Phosphoricum  Concentratum,  Br.;  Concen- 
trated I'hosphoric  Acid:  Aclde  l'hosphonque.  Fr. ; 
Acidum  phosphoricum,  P.  O.  ;  I'hosphorsaure,  O.; 
Acido  fosforico,  It.,  &>. 

The  U.  S.  P.  1890  and  8th  Rev.  phosphoric 
acids  are  much  stronger  than  that  of  the  D.  S. 
P.  1880;  it  is  now  85  per  cent.,  instead  of  50 
per  cent.  The  United  States  Pharmacopoeia  has 
very  properly  abandoned  the  former  official 
process  for  this  acid;  it  is  more  profitably  and 
conveniently  made  on  a  large  scale,  and  with 
such  precautions  and  safeguards  as  cannot  be 
easily  used  by  the  apothecary;  the  process  of 
the  U.  S.  P.  1880,  however,  will  be  found  upon 
page  77,  U.  S.  D.,  18th  edition. 

This  preparation  is  recommended  on  account 
of  its  small  bulk  and  its  great  convenience  to 
the  apothecary  for  preparing  the  diluted  acid. 
The  glacial  phosphoric  acid  is  no  longer  official, 
it  having  been  shown  that  it  is  practically 
impossible  to  obtain  it  of  sufficient  purity  to  be 
reliable.  (See  Proc.  A.  Ph.  A.,  1875,  pp.  666, 
672.)  The  present  syrupy  acid  is  a  great  im- 
provement in  every  way,  as  it  can  be  obtained 
of  undoubted  purity  and  strength,  and  by 
the  addition  of  water,  diluted  phosphoric  acid  of 
any  desired  strength  can  easily  be  produced 
from  it.  The  process  for  its  preparation  is  the 
well  known  one  of  oxidizing  phosphorus  by 
the  use  of  nitric  acid,  the  former  British  method 
not  differing  materially  from  that  of  the  U.  S. 
Pharmacopoeia  of  1880,  except  in  the  absence 
of  the  use  of  hydrogen  sulphide  for  precipi- 
tating the  arsenical  compounds  usually  found 
in  phosphorus,  and  in  the  greater  strength  of 
the  finished  product.  The  British  concentrated 
phosphoric  acid  contains  66.3  per  cent,  of  ortho- 
phosphoric  acid,  while  the  U.  S.  phosphoric 
acid  now  contains  85  per  cent.,  and  that  of  the 
German  Pharmacopoeia  is  only  25  per  cent. 
Phosphorus  is  oxidized  at  the  expense  of  the 
nitric  acid,  any  excess  of  nitric  acid  and  all  the 


lower  oxides  of  nitrogen  being  driven  off  by  heat. 
Strong  nitric  acid  acts  too  energetically  on  phos- 
phorus, producing  explosion  and  rapid  combus- 
tion, but  when  diluted,  as  in  the  processes  above 
referred  to,  it  parts  with  its  oxygen  slowly,  and 
it  is  even  desirable  to  aid  the  operation  with 
a  gentle  heat.  Along  with  the  nitrous  fumes, 
a  portion  of  the  undecomposed  nitric  acid  also 
rises  in  vapor,  winch,  in  the  former  British 
process,  to  prevent  loss,  is  collected  by  means  of 
a  distillatory  apparatus  and  returned  to  the 
retort.  In  the  U.  S.  process  of  1870  the  same 
result  was  effected  by  placing  over  the  liquid 
in  the  capsule  a  glass  funnel,  upon  the  inner 
surface  of  which  the  acid  was  condensed,  and 
returned  of  itself  into  the  capsule  so  as  con- 
siderably to  simplify  the  operation.  This 
modification  was  originally  suggested  by  Geo. 
W.  Andrews  of  Baltimore,  who,  however, 
inverted  a  dish  over  the  materials,  the  sug- 
gestion of  the  funnel  being  due  to  Procter. 
The  operation  was  continued  till  the  whole 
of  the  phosphorus  was  converted  into  phos- 
phoric acid  and  dissolved;  the  liquid  having 
been  deprived  of  any  remaining  acid,  and 
reduced  to  a  certain  weight  by  concentration, 
the  process  was  completed  by  adding  a  cer- 
tain measure  of  water,  so  that  an  acid  of 
definite  strength  was  obtained.  C.  L.  Diehl 
found,  in  carrying  this  process  into  effect,  that 
the  glass  funnel  covering  the  capsule  almost 
always  breaks  through  the  violence  of  the  reac- 
tion, thus  causing  loss  of  phosphorus,  besides 
annoyance  to  the  operator.  He  therefore  prefers 
using  a  French  tubulated  glass  retort,  and  this 
suggestion  was  adopted  in  the  process  for  Phos- 
phoric Acid  (U.  S.  P.  1880).  {A.  J.  P.,  1867, 
p.  138.) 

Markoe  (Proc.  A.  Ph.  A.,  1875,  p.  677) 
proposed  a  method  for  making  phosphoric  acid 
which  is  particularly  adapted  for  making  large 
quantities,  yet  works  well  in  a  smaller  way. 
Into  a  flask  (or  stone  jar)  having  double  the 
capacity  of  the  materials  used,  12  troyounces 
of  water,  2  troyounces  of  phosphorus,  and 
10  grains  of  iodine  are  placed,  then  40  grains  of 
bromine  are  cautiously  dropped  in;  when  the 
reaction  has  ceased,  12  troyounces  of  nitric 
acid  are  added;  a  glass  funnel  is  adjusted  in 
the  neck  of  the  flask,  and  a  smaller  inverted 
funnel  set  inside  of  it;  the  apparatus  is  placed 
in  a  stoneware  dish,  and  surrounded  with  cold 
water  or  ice;  the  reaction  takes  place  slowly 
and  regularly.  In  about  24  hours,  if  all  the 
phosphorus  be  not  acted  upon,  heat  may  be 
applied  until  it  disappears,  and  the  excess  of 
bromine,  iodine,  and  nitric  acid  is  driven  off. 
The  acid  may  then  be  diluted  to  the  desired 
specific  gravity.  J.  U.  Lloyd  (N.R.,  July,  1880) 
suggests  the  use  of  pure  alcohol  to  unite  with 
the  nitric  acid  to  form  nitrous  ether,  which 
is  more  volatile  and  more  easily  driven  off. 
Markoe  added  a  small  quantity  of  pure  oxalic 
acid,  and  heated  the  mixture  to  300°  F. ;  at  this 
temperature  it  is  asserted  that  all  the  oxalic  acid 
splits  into  carbon  monoxide  and  carbon  dioxide. 
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Nicolas  prepares  a  pure  phosphoric  acid  by 
adding  a  known  quantity  of  pure  calcium  phos- 
phate gradually  to  a  slight  excess  of  pure 
diluted  hydrofluoric  acid  contained  in  a  lead  or 
platinum  vessel,  the  mixture  being  well  stirred 
after  each  addition.  An  energetic  action  takes 
place.  When  all  the  calcium  phosphate  has 
been  added,  the  temperature  is  still  maintained 
for  a  time  to  complete  the  reaction.  The  cal- 
cium fluoride  is  then  filtered  off  and  the  solu- 
tion evaporated.  As  the  solution  becomes  viscid, 
the  excess  of  hydrofluoric  acid  all  passes  off 
by  evaporation.  A  syrup  containing  from  60  to 
70  per  cent,  of  phosphoric  anhydride  can  be  thus 
obtained.  Warren  suggests  a  method  for  pre- 
paring phosphoric  acid  in  a  pure  state,  which 
consists  in  introducing  sodium  or  other  soluble 
phosphate  into  a  solution  of  copper  sulphate, 
washing  the  insoluble  copper  phosphate  formed, 
and  dissolving  in  solution  of  phosphoric  acid, 
then  electrolyzing  the  mixture.  A  pure  and  very 
dense  copper  is  said  to  be  thrown  down,  and 
a  large  quantity  of  phosphoric  acid  of  sp.  gr. 
1.75  is  obtained.     (Chem.  News,  lxviii.  66.) 

Much  dissatisfaction  has  been  caused  among 
pharmacists  by  the  fact  that  diluted  phosphoric 
acid  frequently  produces  a  white  precipitate 
in  solutions  of  ferric  salts.  An  examination 
proved  that  this  occurred  when  the  glacial  acid 
is  used,  or  when  high  heat  had  been  employed 
in  the  concentration.  Experiments  conducted 
by  Louis  Dohme  and  Remington  indicated  that 
the  precipitation  resulted  from  the  presence  of 
pyrophosphoric  acid.  (Proc.  A.  Ph.  A.,  1874, 
431,  511;  1875,  663,  670,  667.)  Considerable 
difficulty  was  experienced  in  driving  off  all  the 
nitric  acid,  and  in  the  attempt  to  do  so  the 
temperature  became  so  elevated  as  to  reconvert 
some  of  the  tribasic  acid  to  the  bibasic  form. 
This  occurred  slightly  at  148.8°  C.  (300°  F.), 
but  to  a  much  greater  extent  between  176.6° 
C.  (350°  F.)  and  204.4°  C.  (400°  F.).  The 
diluted  acid,  made  from  phosphorus,  can  be 
brought  to  the  boiling  point  of  232.2°  C.  (450° 
F.),  and  will  then  only  produce  a  slight  cloud 
with  tincture  of  ferric  chloride,  but  if  diluted, 
when  cool,  with  about  half  its  bulk  of  cold 
water,  which  causes  considerable  elevation  of 
temperature,  it  forms  a  clear  solution.  The 
same  acid  evaporated,  heated  to  redness, 
allowed  to  congeal,  and  then  dissolved  in  water, 
precipitated  the  iron  solution.  The  addition  of 
twenty  per  cent,  of  sodium  pyrophosphate  to 
the  same  diluted  acid  made  a  preparation  which 
in  all  respects  resembled  that  made  from  the 
glacial  acid,  thus  giving  evidence  that  the 
presence  of  this  contamination  was  the  cause 
of  the  difference  in  the  two  preparations. 

It  has  been  suggested  that  red  phosphorus 
might  be  substituted  for  common  phosphorus, 
as  producing  the  same  results,  with  less  danger 
of  explosion ;  but  the  official  process,  when  care- 
fully followed  in  reference  to  due  dilution  and 
a  moderate  heat,  is  not  dangerous. 

Lyons's  table  (pages  60  and  61),  now  incor- 
porated   in    the   U.    S.    P.    8th    Rev.,    exhibits 


the  quantity  of  orthophosphoric  acid  contained 
in  solutions  of  different  densities  at  15°  C.  (59° 
F.)  and  25°  C.   (77°  F.). 

Properties. — "A  colorless  liquid  of  a  syrupy 
consistence,  without  odor,  and  having  a  strongly 
acid  taste.  Specific  gravity:  about  1.707  at  25° 
C.  (77°  F.).  Miscible,  in  all  proportions,  with 
water  or  alcohol.  When  heated,  the  liquid  loses 
water;  at  200°  C.  (392°  F.),  it  gradually  begins 
to  change  to  pyrophosphoric  acid.  At  a  still 
higher  temperature  it  is  converted  into  meta- 
phosphoric  acid,  which  volatilizes  in  dense 
fumes,  or,  on  cooling,  forms  a  transparent  mass 
of  glacial  phosphoric  acid.  The  Acid,  even 
when  largely  diluted,  has  an  acid  reaction  upon 
blue  litmus  paper.  If  a  small  portion  of  Phos- 
phoric Acid  be  supersaturated  with  ammonia 
water,  the  addition  of  magnesium  sulphate  T.S. 
(or  of  magnesia  mixture)  produces  a  white, 
crystalline  precipitate.  If  this  precipitate  be 
collected,  washed,  and  dissolved  in  diluted  acetic 
acid,  the  solution  yields  a  yellow  precipitate 
with  silver  nitrate  T.S.  (distinction  from  meta- 
phosphoric  or  pyrophosphoric  acid).  If  a  crys- 
tal of  ferrous  sulphate  be  dropped  into  a  cooled 
mixture  of  1  Cc,  each,  of  Phosphoric  Acid, 
sulphuric  acid,  and  water,  no  brown  or  brown- 
ish-black color  should  appear  around  the  crys- 
tal (absence  of  nitric  acid).  If  1  Cc.  of  Phos- 
phoric Acid  be  diluted  with  5  Cc.  of  water,  and 
the  liquid  gently  warmed,  it  should  not  be  black- 
ened upon  the  addition  of  a  few  drops  of  silver 
nitrate  T.S.,  or  rendered  turbid  by  mercuric 
chloride  T.S.  (absence  of  phosphorous  acid). 
If  Phosphoric  Acid  be  diluted  with  water  (1 
in  10),  5  Cc.  should  not  respond  to  the  Modified 
Gutzeit's  Test  for  arsenic  (see  Part  III,  Test 
No.  17).  Upon  adding  to  1  Cc.  of  Phosphoric 
Acid  a  mixture  of  3  Cc.  of  alcohol  and  1  Cc. 
of  ether,  no  turbidity  should  appear  (absence 
of  phosphates) .  If  Phosphoric  Acid  be  diluted 
with  water  (1  in  20),  10  Cc.  should  not  i*espond 
to  the  Time-Limit  Test  for  heavy  metals  (see 
Part  III,  Test  No.  121.)  After  diluting  a 
portion  of  the  Acid  with  5  volumes  of  water, 
no  precipitate  should  be  produced,  in  separate 
portions  of  the  liquid,  by  barium  chloride  T.S. 
(absence  of  sulphuric  acid),  or  by  silver  nitrate 
T.S.  (absence  of  hydrochloric  acid) ;  or  when 
dropped  into  albumin  T.S.  (absence  of  meta- 
phosphoric  acid) ;  nor  should  any  precipitate 
be  formed,  even  after  several  hours,  by  the 
addition  of  an  equal  volume  of  official  tinc- 
ture of  ferric  chloride  (absence  of  pyrophos- 
phoric and  metaphosphoric  acids).  If  10  Gm. 
of  Phosphoric  Acid  be  diluted  to  measure  100 
Cc,  then  9.73  Cc.  of  this  solution,  when  diluted 
with  10  Cc.  of  a  cold  saturated  solution  of 
sodium  chloride,  should  require  17  Cc.  of 
normal  potassium  hydroxide  V.S.  for  neutral- 
ization (each  Cc.  corresponding  to  5  percent, 
of  absolute  Phosphoric  Acid),  phenolphthalein 
T.S.  being  used  as  indicator."    U.  S. 

"  Evaporated,  it  leaves  a  residue  which 
melts  at  a  low  red  heat,  and  when  cold  forms  a 
glass-like  mass.     The  Acid  yields,   when  neu- 
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Per  cent. 

phosphoric 

acid. 

Specific  Gravity. 

Correction  of 

specific  gravity 

for  1°  C.1 

Fractional 
per  cent.2 

Normality. 

1  Cc.  requires 

norma! 

KOH  Cc. 

Per  cent.  = 

25°  C. 

15°  C. 

0.01  Ce. 
normal  KOH. 

25°  C. 

15°  C. 

1 

1.0056 

1.0056 

0.00017 

0.018 

0.21 

0.048 

2 

1.0113 

1.0113 

0.00017 

0.018 

0.42 

0.048 

3 

1.0169 

1.0170 

0.00018 

0.018 

0.63 

0.048 

4 

1.0225 

1.0226 

0.00019 

0.018 

0.84 

0.048 

5 

1.0281 

1.0283 

0.00020 

0.018 

1.05 

0.045 

6 

1 .0338 

1.0340 

0.00020 

0.018 

1.27 

0.045 

7 

1.0395 

1.0398 

0.00021 

0.017 

1.49 

0.045 

8 

1.0453 

1.0457 

0.00022 

0.017 

1.71 

0.043 

9 

1.0512 

1.0517 

0.00022 

0.017 

1.94 

0.043 

10 

1.0572 

1.0577 

0.00023 

0.017 

2.17 

0.043 

11 

1.0632 

1.0637 

0.00024 

0.017 

2.40 

0.043 

12 

1 .0692 

1.0698 

0.00028 

0.018 

2.88 

0.043 

13 

1.0753 

1.0759 

0.00025 

0.016 

2.86 

0.042 

14 

1.0814 

1.0821 

0.00026 

O.Olti 

3.10 

0.042 

15 

1.0875 

1.0883 

0.00027 

0.016 

3.34 

0.042 

16 

1.0937 

1.0945 

0.00028 

0.016 

3.58 

0.040 

17 

LOOM 

1.1008 

0.00029 

0.016 

S.8S 

0.040 

18 

1.1062 

1.1072 

0.00090 

0.016 

4.08 

0.040 

19 

1.1125 

1.1136 

0.00031 

0.016 

4.33 

0.038 

20 

1.1189 

1.1201 

0.00032 

0.015 

4.59 

0.040 

21 

1.12.-.4 

1.1266 

0.00033 

0.015 

4.84 

0.038 

22 

1.1319 

1.1332 

0.0oo:;4 

0.015 

5.10 

0.037 

23 

l.l: 

1.1399 

0.00034 

0.015 

5.37 

0.038 

24 

1.1452 

1.14117 

0.00035 

0.01.-) 

5.63 

0.087 

25 

1.1519 

1.1535 

0.00030 

0.014 

5.90 

0.037 

26 

1.1588 

1.1604 

0.00037 

0.014 

6.17 

0.036 

27 

1.1657 

1.1674 

0.00037 

0.014 

6.45 

0.036 

28 

1.1727 

1.1745 

0.00038 

0.014 

6.73 

0.036 

29 

1.1799 

1.1817 

0.00039 

0.014 

7.01 

0.034 

30 

1.1871 

1.1  SS9 

0.00040 

0.014 

7.30 

0.034 

31 

1.1943 

1.1962 

0.00040 

0.014 

7.59 

0.034 

32 

1.2015 

1 .2035 

0.00041 

0.014 

7.88 

0.033 

33 

1.2088 

1.2109 

0.00042 

0.014 

8.18 

0.033 

34 

1.2162 

1.2184 

0.00042 

0.013 

8.48 

0.033 

35 

1.2237 

1.2260 

0.00043 

0.013 

8.78 

0.033 

36 

1.2313 

1.2336 

0.00044 

0.013 

9.08 

0.032 

37 

1.2389 

1.2412 

0.00044 

0.013 

9.39 

0.031 

38 

1.2465 

1.2489 

0.00045 

0.013 

9.71 

0.032 

39 

1.2542 

1.2567 

0.00046 

0.013 

10.02 

0.032 

40 

1.2620 

1.2645 

0.00047 

0.013 

10.34 

0.030 

41 

1.2698 

1.2724 

0.00047 

0.013 

10.67 

0.030 

42 

1.2778 

1.2804 

0.00048 

0.013 

11.00 

0.030 

43 

1.2858 

1.2885 

0.00049 

0.012 

11.33 

0.029 

44 

1.2940 

1.2967 

0.00049 

0.012 

11.67 

0.029 

45 

1.3023 

1.3050 

0.00050 

0.012 

12.01 

0.029 

46 

1.3106 

1.3134 

0.00051 

0.012 

12.35 

0.029 

47 

1.3190 

1.3219 

0.00052 

0.012 

12.70 

0.028 

48 

1.3276 

1.3305 

0.00052 

0.012 

13.06 

0.028 

49 

1.3362 

1.3392 

0.00053 

0.011 

13.42 

0.028 

50 

1.3449 

1.3479 

0.00054 

0.011 

13.78 

0.027 

51 

1.3537 

1.3568 

0.00055 

0.011 

14.15 

0.027 

52 

1.3626 

1.3658 

0.00055 

0.011 

14.52 

0.026 

53 

1.3716 

1.3748 

0.00056 

0.011 

14.90 

0.026 

54 

1.3807 

1.3840 

0.00057 

0.011 

15.28 

0.026 

55 

1.3898 

1.3932 

0.00058 

0.011 

15.66 

0.025 
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Table  of  Percentage  and  Specific  Gravity  of  Phosphoric  Acid. 

(Continued.) 


U.  S.  P.   (8th  Rev.). 


Per  cent. 

Specific 

gravity. 

Correction  of 
specific  gravity 

Fractional 

Normality. 

1  Cc.  requires. 

normal 

Per  cent.  — = 

phosphoric 

0.01  Cc. 

acid. 

25°  C. 
25°  C. 

15°  C. 
15°  C. 

for  1°  C.i 

jJt,i    V/Ciiti 

KOH  Cc. 

normal  KOH. 

56 

1.3991 

1.4026 

0.00058 

0.011 

16.06 

0.026 

57 

1.4085 

1.4120 

0.00059 

0.011 

16.45 

0.025 

58 

1.4180 

1.4215 

0.00060 

0.010 

16.85 

0.024 

59 

1.4276 

1.4312 

0.00060 

0.010 

17.26 

0.024 

60 

1.4373 

1.4409 

0.00061 

0.0J0 

17.67 

0.024 

61 

1.4471 

1.4508 

0.00062 

0.010 

18.09 

0.024 

62 

1.4570 

1.4607 

0.00063 

0.010 

18.51 

0.023 

63 

1.4669 

1.4706 

0.00064 

0.010 

18.94 

0.023 

64 

1.4768 

1.4807 

0.00065 

0.010 

19.37 

0.023 

65 

1.4868 

1.4908 

0.00066 

0.010 

19.80 

0.023 

66 

1.4970 

1.5010 

0.00067 

0.010 

20.24 

0.022 

67 

1.5072 

1.5113 

0.00067 

0.010 

20.69 

0.022 

68 

1.5175 

1.5217 

0.00068 

0.010 

21.14 

0.022 

69 

1.5280 

1.5322 

0.00069 

0.009 

21.60 

0.021 

70 

1.5386 

1.5429 

0.00070 

0.009 

22.07 

0.021 

71 

1.5493 

1.5536 

0.00071 

0.009 

22.54 

0.021 

72 

1.5600 

1.5644 

0.00072 

0.009 

23.01 

0.021 

73 

1.5708 

1.5753 

0.00072 

0.009 

23.49 

0.020 

74 

1.5817 

1.5862 

0.00073 

0.009 

23.98 

0.020 

75 

1.5927 

1.5972 

0.00074 

0.009 

24.47 

0.020 

76 

1.6038 

1.6083 

0.00073 

0.009 

24.97 

0.020 

77 

1.6149 

1.6193 

0.00072 

0.009 

25.48 

0.020 

78 

1.6261 

1.6304 

0.00072 

0.009 

25.99 

0.020 

79 

1.6374 

1.6416 

0.00071 

0.009 

26.50 

0.019 

80 

1.6488 

1.6529 

0.00070 

0.009 

27.02 

0.019 

81 

1.6602 

1.6642 

0.00070 

0.009 

27.55 

0.019 

82 

1.6717 

1.6756 

0.00069 

0.009 

28.09 

0.019 

83 

1.6832 

1.6871 

0.00069 

0.009 

28.63 

0.019 

84 

1.6948 

1.6986 

0.00068 

0.009 

29.17 

0.018 

85 

1.7065 

1.7102 

0.00068 

29.72 

.... 

1  Add  if  the  temperature  is  above,  subtract  if  below,  25°  C. 
8  Corresponding  with  a  difference  in  specific  gravity  of  0.0001. 
Note.— To  find  the  per  cent,  of  Ps06,  multiply  the  per  cent,  of  H3P04  by  0.7243.    To  find  the  per  cent,  of  P04,  multiply  the 
per  cent,  of  H8P04  by  0.96916. 

To  find  the  weight  in  grammes  of  H3P04  in  100  Cc,  multiply  the  specific  gravity  by  the  per  cent,  of  H3P04. 
To  find  the  volume  per  cent,  of  official  Phosphoric  Acid,  multiply  the  "normality  "  by  3.365.    For  the  volume  per  cent,  of 
official  Diluted  Phosphoric  Acid,  multiply  the  "  normality  "  by  46.08. 


tralized,  the  reactions  characteristic  of  phos- 
phates. Specific  gravity  1.5.  Each  gramme 
of  it  mixed  with  2.5  grammes  of  Lead  Oxide 
in  fine  powder  should  leave  on  evaporation  a 
residue  which,  after  it  has  been  heated  to  dull 
redness,  weighs  2.98  grammes.  It  should  yield, 
when  diluted  with  water,  no  characteristic  reac- 
tion with  the  tests  for  lead,  copper,  arsenium, 
calcium,  potassium,  sodium,  ammonium,  chlo- 
rides, or  nitrates,  and  only  slight  traces  of 
iron  or  sulphates.  Diluted,  with  five  or  six 
times  its  bulk  of  water,  it  is  not  precipitated 
by  solution  of  albumen  (absence  of  metaphos- 
phorie  acid),  nor  on  adding  Tincture  of  Ferric 
Chloride  and  setting  the  mixture  aside  for 
several  hours  (absence  of  metaphosphoric  and 
pyrophosphoric    acids).      Diluted    with    water 


and  the  mixture  set  aside,  no  precipitate  occurs 
(absence  of  silica).  Diluted  and  mixed  with 
an  equal  volume  of  test-solution  of  mercuric 
chloride  and  heated,  no  precipitate  is  formed 
(absence   of   phosphorous   acid)."  Br. 

Uses. — This  acid  is  used  in  making  phos- 
phates and  lactophosphates.  It  has  the  same 
medicinal  properties  and  uses  as  the  diluted 
Phosphoric  Acid  (see  p.  62). 

Dose,  two  to  five  minims  (0.12  to  0.3  Cc). 

Off.  Prep. — Acidum  Phosphoricum  Diluturn, 
U.  S.,  Br.;  Elixir  Ferri,  Quininae  et  Strychninae 
Phosphatum,  U.  S.;  Glyceritum  Ferri,  Quininae  et 
Strychninae  Phosphatum,  U.  8.;  Syrupus  Calcii 
Lactophosphatis,  U.  8.,  Br.;  Syrupus  Ferri  Phos- 
phatis,  Br.;  Syrupus  Ferri  Phosphatis  cum 
Quinina  et  Strychnina,  Br. 


f 
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AciDuat  Phosphoiiicum  Glaciale. — (Glacial 
Phosphoric  Acid;  Mctaphosphoric  Acid;  Mono- 
basic Phosphoric  Acid;  Monohydrated  Phos- 
phoric Acid;  Acide  phosphorique  glacial,  Fr. ; 
Glasige  Phosphorsaure,  G.)  Formula  HPO3; 
raol.  wt.  79.41. — Phosphoric  oxide  consists  of  two 
atoms  of  phosphorus  and  five  atoms  of  oxygen, 
P2O5,  and  can  be  obtained  only  by  the  direct 
union  of  its  constituents,  which  takes  place 
when  phosphorus  is  burned  in  perfectly  dry 
oxygen  gas.  Thus  procured,  it  is  in  the  form 
of  a  white  amorphous  powder,  extremely  deli- 
quescent, volatilizable  at  a  red  heat,  and  assum- 
ing, when  it  cools  after  fusion,  a  vitreous 
appearance.  The  classic  researches  of  Graham 
first  established  clearly  the  character  of  the 
several  varieties  of  phosphoric  acid,  which  may 
be  considered  as  derived  from  this  oxide. 

When  amorphous  phosphorus  is  boiled  with 
nitric  acid,  or  when  phosphoric  oxide  is  boiled 
with  water,  the  oxide  takes  up  three  molecules 
of  water,  and  yields  tribasic  or  ordinary  phos- 
phoric acid  according  to  the  reaction: 

P2O6  +  3H20  =  HePaOs   or    (HaPO^a 
If  this  acid  be  heated  for  a  considerable  time 
to  215°  C.  (419°  P.),  the  two  molecules  lose  one 
niol.  of  water  and  yield  pyrophosphoric  acid,  a 
tetrabasic   variety,   according  to  the   reaction: 

HePaOs  —  H2O  =  H4P2O7 
Lastly,  at  a  red  heat  the  ordinary  phosphoric 
acid   is  converted   into   metaphosphoric  acid,  a 
monobasic  variety,  according  to  the  reaction: 

H3PO4—  H20  =  HP0s 
This  last  variety  may  also  be  obtained  direct 
from  the  oxide  by  dissolving  it  in  cold  water, 
when  it  takes  up  one  molecule  of  water: 
P2O6  +  H2O  =  H2P2O6  or  (HP0s)2 
An  aqueous  solution  of  either  of  the  three  acids, 
heated  so  long  as  water  escapes,  yields  the 
monobasic  or  metaphosphoric  acid;  and  as, 
upon  cooling,  it  becomes  a  transparent  ice-like 
solid,  it  has  received  in  this  state  the  name  of 
glacial  phosphoric  acid.  Conversely,  this  mono- 
basic acid  is  slowly  transformed,  in  aqueous 
solution,  and  more  rapidly  if  the  solution  is 
heated,  into  the  tribasic  form.  John  M.  Maisch 
ascertained  that  nitric  acid,  added  to  the  solu- 
tion of  the  monobasic  acid,  with  the  aid  of 
heat,  caused  the  change  from  the  monobasic 
to  the  tribasic  form,  i.e.,  to  the  common  phos- 
phoric acid,  without  the  intermediate  pro- 
duction of  the  tetrabasic  variety.  Pyrophos- 
phorous  Acid,  H4P2O5,  has  been  obtained  by 
Y.  Auger  in  the  form  of  colorless  needles, 
melting  at  38°  C.  (100.4°  P.).  (C.  R.  A.  S., 
136,  814.) 

Tests. — The  three  forms  of  phosphoric  acid  are 
distinguishable  by  peculiar  reactions.  Thus,  the 
monobasic  is  characterized  by  coagulating  albu- 
min, and  giving  white,  gelatinous,  uncrystal- 
lizable  precipitates  with  the  soluble  salts  of 
barium,  lime,  and  silver;  the  tetrabasic  does 
not  coagulate  albumin,  and,  though  it  causes  a 
white  precipitate  with  silver  nitrate,  must  first 
be  neutralized ;  the  tribasic  does  not  coagulate 
albumin,  and,  until  neutralized,  does  not  pre- 


cipitate silver  nitrate,  but  after  neutralization 
throws  down  a  yellow  precipitate  of  silver  phos- 
phate. 

Glacial  phosphoric  acid  is  most  advanta- 
geously obtained  from  calcined  bones,  by  first 
treating  them  with  sulphuric  acid,  which  pro- 
duces an  insoluble  calcium  sulphate  and  soluble 
acid  phosphate;  then  dissolving  out  the  latter 
salt,  and  saturating  it  with  ammonium  car- 
bonate, which  generates  ammonium  phosphate  in 
solution;  and,  finally,  obtaining  the  ammonium 
phosphate  by  evaporation  to  dryness,  and  then 
igniting  it  in  a  platinum  crucible.  The  ammonia 
and  all  the  water  except  the  one  molecule  needed 
tor  the  formation  of  metaphosphoric  acid  are 
driven  off,  and  the  glacial  acid  remains. 

Properties. — Glacial  phosphoric  acid  is  in 
the  form  of  a  white,  uncrystallizable,  fusible 
solid;  inodorous,  verj'  sour  to  the  taste,  slowly 
deliquescent,  slowly  soluble  in  water,  and 
soluble  also  in  alcohol.  Its  formula  is  HPO3, 
and  it  is  made  up  of  11.2  per  cent,  of  water  in 
combination  with  88.8  per  cent,  of  phosphoric 
oxide.  It  is  characterized  by  producing  white 
gelatinous  precipitates  with  albumin,  and  with 
the  soluble  salts  of  lime,  barium,  and  silver; 
and  the  precipitate  produced  with  the  barium 
l  ide  is  readily  redissolved  by  an  excess  of 
the  acid.  This  form  of  acid  results  when  the 
oxide,  produced  by  burning  phosphorus  in  dry 
oxygen  gas,  is  introduced  into  cold  water. 

Impurities. — Glacial  phosphoric  acid  is  sel- 
dom prepared  in  tins  country.  That  found  in 
commerce  is  almost  all  imported,  and  chiefly 
from  Germany.  It  is  often  more  or  less 
impure,  containing  (as  shown  by  the  experi- 
ments of  Maisch),  silica  and  calcium  and 
magnesium  phosphates,  which  are  precipitated 
from  a  neutralized  solution  of  the  acid  by 
ammonia.  In  one  instance  8  per  cent,  of  these 
impurities  was  found,  but  in  some  others  little 
or  none.  Maisch  never  found  nitric  or  hydro- 
chloric acid,  and  sulphuric  acid  rarely;  and, 
though  the  presence  of  ammonia  might  be  sus- 
pected from  the  source  whence  the  acid  is 
obtained,  he  did  not  detect  it.  (A.  J.  P.,  I860,  p. 
194.)  The  chief  impurity,  however,  is  soda, 
as  has  been  pointed  out  by  Brescius,  Reming- 
ton, Dohm<»,  Prescott,  and  others  (see  Proc.  A. 
Ph.  A.,  1875,  666,  672) ;  the  acid  has  been 
found  to  contain  occasionally  as  much  as  60 
per  cent,  of  sodium  metaphosphate,  and  rarely 
less  than  55  per  cent.  (N.  R.,  Feb.  1879). 
Hodgkin  (P.  J.,  1891,  p.  217)  examined  eight 
samples  of  German  and  English  glacial  phos- 
phoric acid,  and  found  in  them,  respectively, 
the  following  proportions  of  absolute  ortho- 
phosphoric  acid:  92.8,  91.5,  90.8,  85.4,  84.4, 
83.8,  80.1,  and  78.1  per  cent.  In  consequence  of 
its  deliquescence  upon  exposure  to  the  air,  a 
portion  of  the  monobasic  acid  passes  into  the 
tribasic  state.  This  may  be  detected,  if  in  con- 
siderable quantity,  by  its  giving  a  yellowish 
colored  precipitate  with  silver  nitrate.  The 
U.  S.  P.  1870  directed  that  the  acid,  in  aqueous 
solution,  should  yield  no  precipitate  with  hydro- 
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gen  sulphide,  showing  the  absence  of  metals; 
should  cause  a  white  precipitate  with  barium 
chloride  soluble  in  an  excess  of  acid;  with  an 
excess  of  ammonia  should  cause  only  a  slight 
turbidity,  proving  the  almost  total  absence  of 
earthy  salts;  and  should  yield  no  ammonia  when 
treated  with  potassium  hydroxide  in  excess. 
Should  the  presence  of  arsenic  be  ascertained  by 
the  tests  for  that  metal,  it  may  be  separated  by 
boiling  with  hydrochloric  acid,  so  as  to  convert 
the  arsenic  into  its  very  volatile  chloride,  which 
would  escape  with  vapors  of  hydrochloric  acid. 
Glacial  phosphoric  acid  was  introduced  into 
the  U.  S.  P.  1860  as  affording  a  convenient 
method  of  preparing  the  medicinal  acid,  but, 
owing  to  its  unreliability,  was  very  properly  dis- 
missed; 38£  grains,  dissolved  in  a  fluidounce  of 
water,  form  a  solution  about  equal  in  strength 
to  the  diluted  acid  of  U.  S.  P.  1860. 

ACIDUM  PHOSPHORICUM  DILUTUM. 
U.  S.,  Br. 

DILUTED  PHOSPHORIC  ACID 

(ac'j-dum   pliQS-phor'j-cum   di-lu'tum) 

"  Diluted  Phosphoric  Acid  should  contain  10 
percent.,  by  weight,  of  absolute  Orthophos- 
phoric  Acid  [H3PO4  or  PO(OH)a  =  97.29], 
and  90  percent,  of  water."  U.  S.  "A  liquid 
containing,  by  weight,  13.8  parts  of  hydrogen 
orthophosphate,  H3PO4,  and  86.2  parts  of 
water."    Br. 

Acide  phosphorlque  medicinal,  Fr.;  Verdiinnte 
Phosphorsaure,  G. 

*  u  Phosphoric  Acid,  one  hundred  grammes 
[or  3  ounces  av.,  231  grains] ;  Distilled  Water, 
seven  hundred  and  fifty  grammes  [or  26  ounces 
av.,  199  grains],  to  make  eight  hundred  and 
fifty  grammes  [or  29  ounces  av.,  430  grains]. 
Mix  them.  Keep  the  product  in  glass-stop- 
pered bottles."     U.  S. 

"  Concentrated  Phosphoric  Acid,  3  fi.  ounces 
(Imperial  measure)  or  4.5  ounces,  or  150  cubic 
centimetres  or  225  grammes;  Distilled  Water, 
a  sufficient  quantity.  Dilute  the  Concentrated 
Phosphoric  Acid  with  sufficient  Distilled  Water 
to  form,  at  60°  F.  (15.5°  C),  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres  of 
Diluted  Phosphoric  Acid."    Br. 

It  will  be  observed  that  in  both  Pharmaco- 
poeias diluted  phosphoric  acid  is  made  by 
simple  dilution  of  the  stronger  acid,  and  that 
the  older  method  of  dissolving  the  glacial  acid 
has  been  very  properly  abandoned.  (See  Aci- 
dum Phosphoricum  Glaciate,  p.  62.)  The  official 
diluted  acid  is  weaker  than  the  British,  the  U. 
S.  P.  acid  containing  10  per  cent,  of  orthophos- 
phoric  acid,  while  the  British  contains  10  per 
cent,  of  phosphoric  anhydride,  P2O5,  which  cor- 
responds to  about  14  (13.8)  per  cent,  of  ortho- 
phosphoric  acid.  The  specific  gravity  of  the 
British  acid  is  1.08,  and  "  each  gramme  of  it 


mixed  with  0.5  gramme  of  Lead  Oxide  in  fine 
powder  should  leave  on  evaporation  a  residue 
which  after  it  has  been  heated  to  dull  redness 
weighs  0.6  gramme."  Br. 

Properties. — Diluted  phosphoric  acid  is  a 
colorless,  inodorous,  sour  liquid,  acting  strongly 
on  litmus,  and  possessing  powerful  acid  prop- 
erties, although  when  evaporated  so  as  to  be- 
come dense,  it  is  not  corrosive  like  the  other 
mineral  acids.  Neubauer  found  that  the  strong 
acid,  when  pure  and  warm,  was  capable  of 
dissolving  calcium  oxalate.  Diluted  Phosphoric 
Acid  is  officiallv  described  as  follows :  "  Specific 
gravity:  about"  1.057  at  25°  C.  (77°  P.).  It 
corresponds  in  chemical  properties  and  should 
conform  to  the  reactions  and  tests  given  under 
Acidum  Phosphoricum.  If  4.87  Gm.  of  Diluted 
Phosphoric  Acid  be  diluted  with  5  Cc.  of  a  cold 
saturated  solution  of  potassium  chloride,  it 
should  require  10  Cc.  of  normal  potassium 
hydroxide  V.S.  for  neutralization  (each  Cc. 
corresponding  to  1  percent,  of  absolute  Phos- 
phoric Acid),  phenolphthalein  T.S.  being  used 
as  indicator."  U.  S.  It  has  been  supposed  that 
one-tenth  of  phosphorous  acid  would  render  the 
diluted  acid  dangerous  to  life;  but  experiments 
go  far  to  show  that  this  was  an  erroneous 
opinion,  as  half  a  drachm  of  that  acid  given 
to  a  dog  produced  no  obvious  poisonous  effect. 
(See  A.  J.  P.,  1858,  p.  359.)  Phosphorous  acid 
may  be  detected  by  testing  the  medicinal  acid 
with  a  solution  of  corrosive  sublimate,  which 
will  be  converted  into  calomel  if  this  impurity 
be  present. 

Old  diluted  phosphoric  acid  is  very  apt  to 
contain  microscopic  plants.  The  presence  of 
traces  of  hydrochloric  acid  is  said  to  prevent 
their  formation.  (Rother,  D.  C,  1886,  p.  99; 
L.  E.  Sayre,  Proc.  A.  Ph.  A.,  1885;  Samuel  G. 
Ade,  Proc.  A.  Ph.  A.,  1884.) 

Uses. — Diluted  phosphoric  acid  is  deemed 
tonic  and  refrigerant.  It  is  free  from  astrin- 
gency,  and  is  certainly  a  valuable  remedy  in 
many  cases  of  dyspepsia.  Various  properties 
have  been  ascribed  to  it,  such  as  allaying  pam 
and  spasm,  strengthening  the  sexual  organs,  pre- 
venting the  morbid  secretion  of  bony  matter,  and 
correcting  phosphatic  deposits  in  the  urine.  The 
last  two  properties  are  supposed  to  depend  upon 
its  power  of  dissolving  calcium  phosphate. 
Diluted  phosphoric  acid  has  been  recommended 
for  use  in  the  treatment  of  hysteria,  diabetes, 
and  leucorrhcea  when  the  secreted  fluid  is 
thin  and  acrid;  it  has  also  been  used  with 
asserted  good  results  in  the  treatment  of 
low  fevers,  but  probably  has  no  action  upon 
the  system  other  than  that  upon  the  diges- 
tive organs,  although  A.  Judson  (Ann.  Ther., 
1871  and  1872,  p.  152)  asserts  that  in  doses  of 
one  to  three  drachms  it  acts  as  a  stimulant,  in- 
creasing the  force  and  frequency  of  the  pulse, 
and  causing  headache  and  cerebral  confusion, — 
effects  which  may  be  the  result  of  gastric 
irritation. 

Dose,  from  twenty  minims  to  a  fluidrachm 
(1.3  to  3.75  Cc),  largely  diluted. 
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ACIDUM  SALICYLICUM.  U.  SM  Br. 

SALICYLIC   ACID 

(ac'i-dum    sal-j-cyrj-cum) 

HC7H503  =  137.01 

"A  monobasic  organic  acid  [CeH4(0H)C00H 
1  :  2],  existing  naturally  in  combination  in 
various  plants,  but  generally  prepared  syntheti- 
cally from  phenol."  U.  S.  "A  crystalline  acid, 
CeH4.0H.C00H,  obtained  from  natural  sali- 
cylates such  as  the  oils  of  wintergreen  (Gaul- 
theria  procumbens,  Linn.)  and  sweet-birch 
(Betula  lenta,  Linn.),  or  by  the  interaction  of 
sodium  carbolate  and  carbonic  anhydride."   Br. 

Ortho-oxybenzoic  Acid  :  Acidum  Rpirlcum  :  Acidc 
salieylique,  J'r.  Cod.;  Acidum  salicylicum,  P.  O.; 
Salicylsaure.  Spirsauro,  Salicoylsaure,  Spiroylsaure, 
G. ;  Acido  salicflico,  It.,  8p. 

In  1834  Balicyl  aldehyde  (salicylous  acid) 
was  discovered  by  Pagenstecker  in  the  flowers  of 
Spiraea  Ulmaria,  L.  In  1837,  Piria  and  Ettling 
found  that  by  oxidizing  agenls  salieyl  aldehyde 
was  converted  into  a  new  body,  salicylic  acid, 
and  in  1839,  Lbwig  and  Weidmann  derived  the 
latter  principle  directly  from  the  (lowers  of  the 
Spircea  Ulmaria,  L.  Shortly  afterwards  Procter 
{A.  J.  P.,  1843;  Aug.  1875)  discovered  that 
the  acid  could  be  procured  from  the  oil  of 
wintergreen  (Gaultheria  jn-ocumbens),  which  is 
now  known  to  contain  fully  00  per  cent,  of 
methyl  salicylate.  Methyl  salicylate  is  indeed 
obtainable  by  distillation  from  very  many  plants, 
but  the  probabilities  are  that  it  never  exists 
already  formed  in  the  plant,  but  is  produced 
during  the  process  of  distillation.  (See  Betula 
lenta,  1'akt  II.)  When  potassium  hydroxide  is 
added  to  methyl  salicylate,  a  new  salt  is  formed, 
from  which  the  acid  is  readily  obtained  by 
means  of  hydrochloric  acid.  Notwithstanding 
the  discovery  of  this  fact,  and  also  the  inven- 
tion of  still  another  process  of  manufacture  by 
Ettling  in  1845,  salicylic  acid  remained  so 
expensive  as  to  be  of  no  value  in  the  arts  until 
Kolbe  and  Lautemann  discovered  that  it  could 
be  prepared  by  uniting  phenol  with  carbon 
dioxide  through  the  instrumentality  of  sodium. 
The  article  now  began  to  attract  some  atten- 
tion, but  remained  beyond  the  reach  of  general 
use  until  Kolbe,  by  continuing  his  researches, 
succeeded,  in  1874,  in  producing  it  at  a  moder- 
ate cost  {J.  Pr.  Chem.,  July,  1874).  Traphagen 
and  Burke  found  salicylic  acid  to  be  a  natural 
constituent  of  many  fruits,  as  follows:  straw- 
berries, raspberries,  blackberries,  currants, 
plums,  black  cherries,  apricots,  peaches,  grapes, 
crab  apples,  apples,  and  oranges.  (J.  Am.  C. 
S.,  1903,  242.) 

Preparation. — While  salicylic  acid  may_  be 
prepared  from  salicin  by  fusion  with  potassium 
hydroxide,  or  from  oil  of  wintergreen  by 
saponification  with  potassium  hydroxide  solu- 
tion, practically  it  is  now  obtained,  according 
to  Kolbe's  patent,  by  treating  sodium  phenol 
(or  carbolate)  with  carbon  dioxide  gas.  For 
this  purpose,  the  most  concentrated  caustic 
soda   solution   is   evaporated   with   the    corre- 


sponding amount  of  phenol  to  a  dry  powder, 
which  is  then  heated  to  100°  C.  (212°  F.), 
while  a  stream  of  dry  carbon  dioxide  gas  is 
passed  over  it.  The  temperature  is  gradually 
raised  to  180°  C.  (356°  F.),  increased  to  220° 
C.  (428°  F.)  as  soon  as  phenol  distils  over, 
and  finally  raised  to  250°  C.  (482°  F.),  until 
no  more  phenol  distils.  In  the  retort,  the  half 
of  the  phenol  used  remains  as  basic  sodium  sali- 
cylate, while  the  other  half  has  distilled  over  un- 
changed.    The  reaction  is  as  follows: 

2C6H6ONa  +  CO2  = 

CeHsOH  +  CeH4(0Na)C00Na 

The  sodium  salt  thus  obtained  is  dissolved  in 
water,  decomposed  by  hydrochloric  acid,  the 
salicylic  acid  filtered  off,  washed,  and  crystal- 
lized out  of  hot  water,  or  purified  by  sublima- 
tion in  a  current  of  superheated  steam.  P. 
VY.  Hofmann  subsequently  patented  a  process 
whereby  distillation  with  superheated  steam, 
with  its  attendant  loss,  is  obviated;  to  the  crude 
solution  is  added  stannous  chloride,  which  pre- 
cipitates a  dark  mass  containing  the  impurities, 
the  clear  supernatant  liquid  is  then  decomposed 
with  hydrochloric  acid  and  the  crystals  of 
salicylic  acid  purified  by  washing  and  the  use 
of  centrifugals,  {Ph.  Centralh.,  1892,  412.) 
An  important  improvement  was  subsequently 
made  in  Kolbe's  process  whereby  all,  instead 
of  only  half,  of  the  phenol-sodium  is  con- 
verted into  salicylate.  R.  Bchmitt  has  found 
(Wagner's  Jahreaberieht  fur  ('hem.  Tech., 
1885,  p.  490)  that  if  dry  sodium  phenolate 
and  dry  carbon  dioxide  are  allowed  to  act  on 
each  other  at  ordinary  temperatures,  as  long 
as  absorption  takes  place  a  phenyl-sodium  car- 
bonate, CO  J  oNa*1*'  is  formed-  If  this  is  now 
heated  for  several  hours  in  a  closed  vessel  to 
140°  C,  a  molecular  rearrangement  takes  place, 
and  simple  sodium  salicylate,  CeH4(0H)C00 
Na,  is  formed  without  any  separation  whatever 
of  phenol.  Sckmitt's  process  was  purchased  by 
the  owners  of  Kolbe's  patent.  Lloyd's  process 
for  preparing  salicylic  acid  from  oil  of  win- 
tergreen is  as  follows:  Pure  wintergreen  oil, 
3  parts;  white  potassium  hydroxide,  3  parts; 
hydrochloric  acid,  8  parts;  water,  q.  s.  Dis- 
solve the  potassium  hydroxide  in  two  parts  of 
water  in  a  glass  or  porcelain  vessel,  and  heat 
to  the  temperature  of  180°  F.  Stir  into  this 
gradually  the  oil,  using  a  glass  or  porcelain 
spatula.  Into  another  vessel  place  64  parts  of 
cold  distilled  water,  and  add  the  hydrochloric 
acid.  Then  with  constant  stirring  add  the  solu- 
tion of  the  potassium  salicylate.  The  magma 
of  minute  crystals  of  salicylic  acid  must  be 
separated  with  a  thin  muslin  strainer  (pre- 
viously moistened)  and  pressed,  then  dried  by 
exposure  to  a  temperature  of  150°  F.  The  yield 
of  this  crude  acid  will  be  slightly  over  two 
parts.  Dissolve  this  in  six  parts  of  cold  alco- 
hol, and  filter  through  a  funnel  stopped  with  cot- 
ton. Then  with  constant  stirring  pour  the  filtrate 
into  32  parts  of  cold  water.  The  magma  of 
minute  crystals  must  be  separated  with  a  thin 
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muslin  strainer,  and  dried  by  exposure  to  a  heat 
of  150°  F.  The  yield  is  a  trifle  less  than  2  parts. 
For  Walter's  process,  see  Bull.  Pharm.,  1899, 54. 
Salicylic  acid  has  also  been  obtained  syntheti- 
cally from  copper  benzoate  and  water,  which, 
when  heated  together  in  sealed  tubes,  yield 
cuprous  oxide,  free  benzoic  acid,  and  salicylic 
acid.  (E.  F.  Smith,  Am.  Chem.  J.,  2,  p.  338.) 
A.  Rautert  has  found  that  the  acid  volatilizes 
with  steam  of  170°  C.  (338°  F.),  and  has 
devised  a  process  of  purification  based  upon 
this,  which  yields  at  very  little  cost  a  beautiful 
product.  Biel  (Ph.  Z.  B.,  1876)  reports  that 
the  sublimed  acid  is  liable  to  decompose  spon- 
taneously. Dialyzed  salicylic  acid  of  beautiful 
appearance  has  been  in  the  market  since  1876. 
All  traces  of  tarry  matter  can  be  removed  by 
dialysis,  and  this  acid  is  unexceptionable. 
Kolbe  also  obtained  salicylic  acid  from  barium 
and  calcium  carbolates,  but  the  yield  was  less 
than  when  sodium  salt  was  employed.  Potas- 
sium phenol  yielded  only  a  trace  of  salicylic 
acid,  but  an  abundance  of  paraoxybenzoic  acid. 
Properties. — Salicylic  acid,  when  pure,  occurs 
as  a  snow-white  crystalline  powder,  free  from 
odor,  and  also  from  taste,  but  leaving  a  sense  of 
astringency  on  the  tongue  and  of  irritation  in 
the  fauces,  with  an  increased  flow  of  saliva. 
"  Light,  fine,  white,  prismatic  needles,  or  a 
bulky,  white,  crystalline  powder;  odorless,  or 
having  a  slight  gaultheria-like  odor,  with  a 
sweetish,  afterwards  acrid  taste,  and  per- 
manent in  the  air."  U.  S.  To  the  mucous 
membrane  of  the  nose  it  is  irritating,  and  it 
will  sometimes  produce  sneezing.  It  crystal- 
lizes out  of  its  hot  aqueous  solution  on  cooling 
in  slender,  often  very  long  needles,  and  on  the 
spontaneous  evaporation  of  its  alcoholic  solu- 
tion, in  large  four-sided  prisms.  It  is  strongly 
acid,  acting  decisively  on  blue  litmus,  and  form- 
ing salts  not  only  with  alkalies,  but  also  with 
metallic  oxides.  Salicylic  acid  is  "  soluble  in 
308  parts  of  water  and  in  2  parts  of  alcohol  at 
25°  C.  (77°  F.) ;  in  14  parts  of  boiling  water, 
and  very  soluble  in  boiling  alcohol;  also  soluble 
in  ether,  absolute  alcohol,  and  chloroform. 
When  heated  to  156°  C.  (312.8°  F.),  the  Acid 
begins  to  melt,  and  is  completely  melted  at 
157°  C.  (314.6°  F.);  at  a  higher  tempera- 
ture it  is  gradually  dissipated  without  leaving 
more  than  0.6  percent,  of  fixed  residue.  The 
saturated  aqueous  solution  has  an  acid  reac- 
tion upon  blue  litmus  paper,  and  is  colored 
intensely  bluish-violet  (in  high  dilution  violet- 
red)  by  ferric  chloride  T.S."  U.  S.  "  Soluble 
in  3  parts  of  alcohol  (90  per  cent.),  in  2  of 
ether,  or  in  200  of  glycerin.  Dissolves  in  solu- 
tions of  ammonium  citrate,  ammonium  acetate, 
sodium  phosphate,  and  in  solution  of  borax; 
also  in  solutions  of  alkaline  hydroxides  and 
carbonates,  salicylates  being  produced;  such 
solutions  of  salicylates,  if  not  weaker  than  1 
per  cent.,  afford  a  yellowish-brown  precipitate 
with  solution  of  uranium  nitrate  (distinction 
from  carbolates  and  sulphocarbolates).  The 
crystals  melt  at  312.8°  to  314.6°   F.    (156°  to 
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157°  C.),  and  below  392°  F.  (200°  C.)  vola- 
tilize without  decomposition.  Test-solution  of 
ferric  chloride  gives  with  the  aqueous  solution 
a  violet  color,  or,  if  the  solution  be  largely 
diluted,  a  reddish-violet  color."  Br.  When 
heated  rapidly  it  is  converted  into  phenol  and 
carbon  dioxide.  It  is  stated  that,  by  careful 
heating,  glycerin  can  be  made  to  dissolve  1  part 
in  50,  and  that  the  solution  not  only  remains 
clear  on  cooling,  but  also  may  be  diluted  with 
water  without  separating.  (A.  J.  P.,  1875,  p. 
212.)  Goldsborough  affirms  that  a  mixture  of 
the  acid  with  alcohol,  1  to  10,  may  be  diluted 
with  150  parts  of  water  without  crystallizing. 
By  the  presence  of  various  neutral  salts  its 
solubility  is  increased  without  its  antiseptic 
value  being  interfered  with.  It  dissolves  when 
mixed  with  1  part  of  potassium  nitrate,  in  50 
parts  water;  1£  parts  of  ammonium  citrate, 
in  60  parts  water;  2  parts  sodium  sulphite, 
in  50  parts  water;  2  parts  sodium  phos- 
phate, in  50  parts  water;  2 J  parts  sodium 
phosphate,  in  12J  parts  water.  (Allen,  Com. 
Org.  Anal.,  1879,  p.  344;  also  see  Rother, 
A.  J.  P.,  1886,  p.  420.) 

On  distilling  salicylic  acid  or  one  of  its 
salts  with  methyl  alcohol  and  sulphuric  acid, 
acid  methyl  salicylate  is  formed,  having  an 
agreeable  aromatic  odor.  The  reaction  with  fer- 
ric salts  is  much  more  delicate  (1  in  100,000  ^ 
than  that  of  phenol  with  the  same  reagent  (1 
in  3000).  Commercial  salicylic  acid  is  often 
very  impure.  Sodium  chloride,  phenol,  cresotic 
acid,  and  oxybenzoic  and  paraoxybenzoic  acids 
are  the  usual  impurities.  The  first  of  these 
substances  remains  on  igniting  the  acid. 
Phenol  may  be  detected  by  nearly  neutralizing 
the  sample  with  sodium  hydroxide  and  agitating 
the  liquid  with  ether.  On  evaporating,  the  ethe- 
real liquid  leaves  the  phenol,  recognizable  by  its 
odor  and  taste.  (Allen,  Com.  Org.  Anal,  p.  347.) 

The  most  sensitive  test  for  it  is  a  ferric  salt, 
with  which  it  develops  a  beautiful  violet  color. 
Goldsborough  states  that  to  insure  the  delicacy 
of  this  reaction  it  is  necessary  that  the  iron  salt 
be  perfectly  neutral;  also  that  with  this  pre- 
caution he  has  clearly  detected  1  part  of  the 
acid  in  400,000  parts  of  water.  On  the  addi- 
tion of  ammonia  the  violet  color  is  changed  to  a 
reddish-brown,  then  to  an  orange,  then  to  a  per- 
manent greenish-yellow.  Sulphuric  and  nitric 
acids  change  the  violet  to  a  light  brown  (Golds- 
borough). It  must  be  remembered  that  salicy- 
lous  acid  reacts  similarly  with  ferric  salts. 
Salicylous  acid,  however,  precipitates  the  sil- 
ver potassio-  or  ammonio-nitrate  white,  the 
salicylic  acid  yellow.  A.  Fagans  (A.  J.  P., 
1893,  p.  133)  points  out  that  salicylic  acid  can- 
not be  colorimetrically  estimated  in  aqueous 
solutions  in  presence  of  phenols,  but  that  in 
alcoholic  solution  only  the  former  reacts  with 
ferric  chloride.  Kolbe  recommends  a  simple 
test  to  detect  impurities.  A  little  of  the  acid 
is  dissolved  in  10  times  its  weight  of  strong 
alcohol,  and  the  solution  allowed  to  evaporate 
spontaneously   from   a  watch   crystal.    If  the 
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saHcylic  acid  which  remains  in  the  dish  be 
perfectly  colorless,  the  acid  is  strictly  pure;  it 
should  not  be  of  a  brown  color,  although  a 
slight  yellowish  color  would  not  indicate  suffi- 
cient impurity  to  affect  its  medicinal  value. 
Hager  states  that  pure  salicylic  acid  equal  in 
volume  to  the  size  of  a  bean  produced,  after 
agitation  with  about  5  Cc.  of  pure  sulphuric 
acid,  a  colorless  solution,  while  other  samples 
which  yielded  a  white  residue  from  the  alcoholic 
solution  produced  yellowish  to  brown-yellow 
solutions.     (A.  J.  P.,  June,  1877.) 

By  distilling  with  alcohol  and  strong  sul- 
phuric acid,  salicylic  acid  forms  methyl-  and 
ethyl-salicylic  acids. 

Tests. — "  On  adding  to  a  small  portion  of 
Salicylic  Acid,  in  a  test-tube,  about  1  Cc.  of 
concentrated  sulphuric  acid,  then,  cautiously, 
about  1  Cc.  of  methyl  alcohol  in  drops,  and 
heating:  the  mixture  to  boiling,  methyl  salicy- 
late will  be  produced,  which  may  be  recognized 
by  its  odor.  On  allowing  a  saturated  alcoholic 
solution  of  the  Acid  to  evaporate  spontaneously 
in  a  glass  or  porcelain  evaporating  dish,  in  a 
place  protected  from  dust,  a  perfectly  white, 
crystalline  residue  should  remain  (absence  of 
iron,  phenol,  or  coloring  matter).  If  1  Gin.  of 
the  Acid  be  dissolved  in  an  excess  of  cold 
sodium  carbonate  T.S.,  the  liquid  agitated 
with  an  equal  volume  of  ether,  and  the  ethereal 
solution  allowed  to  evaporate  spontaneously,  the 
residue,  if  any,  should  be  free  from  the  odor 
of  phenol.  On  treating  about  0.5  Gm.  of 
Salicylic  Acid,  in  a  clean  test-tube,  with  10  Cc. 
of  concentrated  sulphuric  acid,  no  color  should 
be  imparted  to  the  latter  within  fifteen  minutes 
(absence  of  readily  carbonizable,  organic 
impurities).  A  solution  of  0.5  Gm.  of  the  Acid 
in  10  Cc.  of  alcohol,  mixed  with  a  few  drops  of 
nitric  acid,  should  remain  unaffected  upon  the 
addition  of  a  few  drops  of  silved  nitrate  T.S. 
(absence  of  hydrochloric  acid)."  U.  S. 
"  Shaken  up  with  a  small  proportion  of  water, 
the  mixture  filtered,  and  the  solution  evapo- 
rated, there  remains  a  white  residue,  having  no 
buff-tinted  fringe  (absence  of  iron,  organic 
impurities,  and  coloring  matter).  Salicylic 
Acid  dissolves  in  cold  sulphuric  acid,  imparting 
to  the  liquid  no  color  in  15  minutes  (absence 
of  organic  impurities).  When  1  gramme  of 
the  Acid  is  dissolved  in  an  excess  of  cold  solu- 
tion of  sodium  carbonate,  the  liquid  agitated 
with  an  equal  volume  of  ether,  and  the  ethereal 
solution  allowed  to  evaporate  spontaneously, 
the  residue,  if  any,  should  be  free  from  the  odor 
of  phenol  (absence  of  phenol)."  Br.  Traces 
of  salol  are  found  in  salicvlic  acid.  (Hoffmann, 
Proc.  A.  Ph.  A.,  1896,  232.) 

Uses. — Salicylic  acid  was  originally  brought 
to  the  notice  of  the  profession  on  account 
of  its  inhibitory  influence  on  putrefaction. 
Kolbe  found  that  0.04  per  cent,  had  great 
influence  in  preventing  souring  of  milk. 
Bucholz  found  that  0.15  per  cent,  of  the  acid 
is  sufficient  to  prevent  the  development  of 
bacteria  in  ordinary  organic  mixtures,  and  that 


the  influence  of  0.005  per  cent,  is  plainly  visible ; 
0.3  to  0.4  per  cent,  of  the  acid  killed  bacteria 
in  vigorous  growth.  (A.  E.  P.  P.,  Bd.  iv.) 
Sodium  salicylate  was  about  equal  to  the  pure 
acid,  0.4  per  cent,  destroying  the  bacteria.  In 
the  preservation  of  urine,  Meyer  and  Kolbe 
found  that  one  part  of  saHcylic  acid  to  two 
thousand  of  urine  was  sufficient  to  prevent 
putrefaction.  (J.  Pr.  Chem.,  Bd.  xii.)  Accord- 
ing to  Kolbe  and  others,  salicylic  acid  arrests 
or  prevents  the  action  of  the  non-organized 
organic  ferments.  Thus,  it  will  prevent  the 
development  of  the  hydrocyanic  acid  by  the 
action  of  emulsin  upon  amygdalin  in  the 
presence  of  water,  and  will  also  inhibit  the 
formation  of  the  volatile  oil  of  mustard. 
Miller  found  that  one  per  cent,  of  salicylic  acid 
was  sufficient  to  check  the  action  of  ptyalin 
upon  starch,  thus  equalling  in  power  ten  per 
cent,  of  phenol.  He  also  found  that  0.2  per 
cent,  of  salicylic  acid  distinctly  affected  out- 
side of  the  body  the  digestive  action  of  pep- 
sin. The  test  of  clinical  experience  has  shown 
that  salicylic  acid  is  capable  of  accomplishing 
much  in  antiseptic  surgery;  but,  in  spite  of 
certain  advantages  which  the  remedy  has,  it 
has  failed  to  maintain  itself  against  phenol  and 
other  antiseptics,  so  that  it  is  at  present  but 
little  used  by  the  surgeon.  Nevertheless,  as  it 
is  still  employed  to  some  extent,  we  give  the 
following  methods  of  use. 

Thiersch's  salicylic  acid  wadding  for  hermet- 
ically sealing  wounds  is  made  by  dissolving  two 
ounces  of  the  acid  in  two  pints  of  alcohol  (sp. 
gr.  0.83),  diluting  with  twenty  pints  of  water 
at  from  158°  to  178°  F.,  saturating  with  this 
six  pounds  and  eight  ounces  of  cotton  batting 
deprived  of  oily  matter,  and  afterwards  drying. 
This  wadding  contains  3  per  cent,  of  the  acid; 
for  some  purposes  a  stronger  batting,  contain- 
ing 10  per  cent.,  is  prepared.  When  the  wound 
or  abscess  is  discharging  profusely,  jute  is  sub- 
stituted for  the  cotton  batting,  because  it  is 
much  more  permeable  to  pus.  An  efficient  oint- 
ment may  be  prepared  by  dissolving  one  and  a 
half  parts  of  the  acid  in  two  parts  of  alcohol 
and  adding  lard,  or  advantage  may  be  taken  of 
the  solubility  of  the  drug  in  glycerin.  The 
following  solutions  are  used  in  St.  Barthol- 
omew's Hospital.  Sodium  phosphate,  three 
parts ;  salicylic  acid  one  part ;  water  fifty  parts. 
— Salicylic  acid  one  part;  olive  oil  forty-nine 
parts. — Salicylic  acid  one  part;  sodium  bicar- 
bonate half  part;  water  one  hundred  parts. 
— Salicylic  acid  ten  parts ;  borax  eighteen  parts ; 
water  one  hundred  parts.  A  25  per  cent,  solu- 
tion, which  will  bear  dilution  with  water  or 
alcohol,  may  be  prepared  according  to  the 
following  formula:  Salicylic  acid,  120  grains; 
sodium  borate,  60  grains;  glycerin,  sufficient  to 
make  1  fluidounce;  heat  gently  until  dissolved. 

When  salicylic  acid  is  given  to  man  in  doses 
just  sufficient  to  manifest  its  presence,  symptoms 
closely  resembling  those  of  cinchonism  result. 
These  are  fulness  of  the  head,  with  roaring 
and  buzzing  in  the  ears.     After  larger  doses, 
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to  these  symptoms  are  added  distress  in   the 
head,    or    positive    headache,    disturbances    of 
hearing  and  vision  (deafness,  amblyopia, partial 
blindness),    and   excessive   sweating.     In   some 
cases  there   is   a   decided   fall   of   temperature 
without  alteration  of  the  pulse;  but  probably 
more  commonly  the  bodily  temperature  remains 
unaltered.     The  action  upon  the  system  of  the 
acid  and  of  its  sodium,  ammonium,    potassium, 
and  methyl  (oil  of  gaultheria)  salts  appears  to 
be  identical,  and,  as  several  cases  of  poisoning 
with  one  or  other  of  these  agents  have  occurred, 
we  are  able  to  trace  the  toxic  manifestations. 
Along  with  an  intensification  of  the  symptoms 
already  mentioned,  there  are  ptosis,   deafness, 
strabismus,  mydriasis,   disturbance  of  respira- 
tion, excessive  restlessness  passing  into  delirium, 
slow    laboring    pulse,    olive-green    urine,    and 
involuntary    evacuations.     In    some    cases    the 
temperature  has  remained  about  normal,  but  in 
others  has  approached  that   of  collapse.     The 
respiration  seems  to  be  characteristic,  it  being 
both   quickened   and   deepened,   often    sighing. 
Sweating  usually  is  very  free,   and  the  urine 
early  becomes  albuminous.     Various  local  evi- 
dences of  vasomotor  weakness  may  supervene, 
such  as  rapidly  appearing  bed  sores  at  points 
subjected    to    pressure,    and    transitory    dark- 
colored  maculae  on  various  parts  of  the  body. 
In  several  cases  death  was  probably  produced 
by   the    acid,    although    there    is    scarcely    one 
instance    which   is   beyond    doubt.     In    certain 
cases  the  mental  disturbance  has  been  strangely 
prolonged,    lasting    for    eight    days.     In    some 
instances  it  is  cheerful,  in  others  melancholic  in 
type.     It  is  stated  that  upon  drunkards  the  acid 
acts  very  unfavorably,  violent  delirium  being  an 
early  symptom. 

Upon  the  lower  mammals  salicylic  acid  acts 
very  much  as  it  does  upon  man,  causing  mydri- 
asis, marked  disturbance  of  respiration,  great 
nervous  prostration,  delirium,  dyspnoea,  and,  if 
the  dose  has  been  large  enough,  death  by  res- 
piratory paralysis.  Moderate  therapeutic  doses 
appear  to  have  no  powerful  influence  upon  the 
circulation,  such  physiological  evidence  as  we 
have  indicating  that  they  increase  arterial  pres- 
sure somewhat  by  exciting  the  vasomotor  centre 
and  directly  increasing  the  cardiac  force.  In 
overdoses  salicylic  acid  causes  fall  of  the  arterial 
pressure,  partly  by  a  direct  action  upon  the 
heart.  Our  knowledge  of  the  action  of  the  acid 
upon  the  nervous  system  is  very  imperfect, 
but  it  seems  to  be  a  depressant  of  the  motor 
centres.  Moderate  doses  increase  the  frequency 
of  the  respiration,  probably  in  part  by  an  action 
upon  the  peripheral  pneumogastrics,  but 
chiefly  by  a  direct  influence  upon  the  respir- 
atory centres.  Toxic  doses  paralyze  the  respir- 
atory centres.  The  action  of  salicylic  acid 
upon  the  temperature  of  normal  man  is  slight 
and  inconstant,  unless  toxic  doses  be  given; 
in  fever  its  antipyretic  influence  is  pronounced, 
but  we  have  no  exact  knowledge  as  to  the 
method  of  its  action.  It  is  absorbed  and  cir- 
culates in  the  blood   probably  as  sodium   sal- 


icylate,   and    is    eliminated    partly    unchanged 
as    a     salicylate,     and     partly     as    salicyluric 
acid,  the  green  discoloration  of  the  urine  being 
due    to   indican,   or   perhaps    to    pyrocatechin, 
which  may  be  an   educt   from   the  acid.     The 
elimination    both    of    urea    and    uric    acid    is 
increased   by  the  salicylates,  which  appear  in 
some  way  to  profoundly  affect  the  general  pro- 
toplasmic   chemical    activities.     Given    in   very 
large  doses  the  salicylates  irritate  the  kidneys. 
The  first  effect  of  a  single  antipyretic  dose 
in  fever  is  usually  a  profuse  sweat,  which  may 
appear  fifteen  minutes  after  the  ingestion  of  the 
remedy.     Very  shortly  after  this  the  tempera- 
ture begins  to  fall,  the  depression  reaching  its 
maximum  in  from  five  to  six  hours.    The  sweat- 
ing   is    profuse    and    exhausting,    amounting, 
according  to  Ewald,  not  rarely  to  seven  hundred 
and  fifty  grammes.     As  a  practical  antipyretic, 
however,  salicylic  acid  has  been  superseded  by 
more  convenient  remedies.     The  possession  of 
very    marked    antiperiodic    powers    has    been 
claimed   for  salicylic  acid,  but  experience  has 
not   substantiated    this   claim.     In    rheumatism 
the   remedy  is  the  most  valuable   one  known. 
Although  some  cases  do  not  seem  to  yield  to 
the   drug,   in   the  great  majority  of   instances 
improvement  sets  in  within  twenty-four  hours, 
and  is  rapidly  followed  by  disappearance  of  the 
pain  and  fever.     The  dangers  of  cardiac  and 
cerebral    complications    are   certainly    lessened, 
but  not  altogether  done  away  with.     In  exces- 
sive    rheumatic    hyperpyrexia    it     cannot    be 
depended   upon   to    the   exclusion   of   the   cold 
bath.     In    chronic    rheumatism    and    in    gout, 
indeed  in  all  the  various  forms  of  the  uric  acid 
diathesis,   salicylic   acid  is   an  extremely  valu- 
able  remedy,    in    many    cases    bringing    relief 
when  all  other  known  remedies  fail.     To  gouty 
patients    it   is   often    administered    with    great 
advantage    in    combination    with    preparations 
of  colchicum.     In  all  of  these  cases,  however, 
salicylic  acid  must  be  considered  as  essentially 
palliative   rather   than   curative.     Most   of   the  • 
symptoms  of  gouty  or  rheumatic  affections  are 
due  to  an  excess  of  uric  acid,  locally  deposited 
or  circulating  in  the  blood  or  other  fluids  of 
the    system.     The    salicylates    bring    relief    by 
causing    the    elimination    of    this    accumulated 
uric  acid,  but,  so  far  as  we  know,  they  do  not 
in  any  way  affect  the  fundamental  lesions  or 
conditions  which  cause  the  excessive  production 
of  uric  acid.    The  salts  of  salicylic  acid  are  so 
much  less  irritant  than  the  acid,  that  the  latter 
is  rarely  used  in  practical  medicine,  but  it  may 
be  given  up  to  a  drachm    (3.88   Gra.)    in   the 
twenty-four  hours,  although  it  is  employed  by 
some   practitioners   in   much   larger   doses.     If 
ringing  in  the  ears  or  other  evidences  of  intoxi- 
cation  appear,   the  remedy  should  at  once  be 
partially  or  entirely  withdrawn. 

Although  Kolbe  took  fifteen  grains  of  sal- 
icylic acid  daily  for  nine  months  without  sen- 
sible effect,  and  Lehmann  (Archiv  f.  Hygiene, 
v.)  carried  similar  experiments  even  to  a 
greater  length  with  similar  results,  yet  the  prac- 
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tice  of  using  salicylic  acid  for  a  preservative  of 
beer  and  of  articles  of  food  is  to  be  condemned. 
A  commission  appointed  by  the  French  govern- 
ment reported  that  the  prolonged  use  even  of 
very  small  amounts  of  salicylic  acid  is  dan- 
gerous, especially  to  very  aged  persons.  The 
question  of  the  comparative  medicinal  value  of 
the  artificial  and  the  natural  salicylic  acid  is 
one  of  importance.  It  is  seemingly  established 
that  the  commercial  artificial  acid  is  distinctly 
more  poisonous  than  the  natural  acid.  Accord- 
ing to  the  researches  of  Dunstan,  the  poison- 
ous properties  of  the  artificial  acid  are  due 
to  the  presence  of  three  impurities, — namely, 
meta-,  ortho-,  and  para-cresotic  acid,  of  which 
acids  the  ortho-  and  para-  are  centric  poisons. 
(See  Part  II.)  Salicylic  acid  produced  from 
synthetic  phenol  does  not  contain  these  poisons. 
According  to  the  researches  of  M.  Charteris, 
any  artificial  salicylic  acid  which  does  not 
closely  resemble  in  crystalline  forms  the  natural 
acid,  and  also  have  a  melting  point  of  almost 
157°  C,  should  be  rejected  as  probably 
poisonous. 

Dose,  five  to  thirty  grains  (0.32  to  2.0  Gin.). 

Off.  Prep.— Injectio  Cocainae  Hypodermics, 
Br.;  Liquor  Atropinse  Sulphatis,  Br.;  Unguentum 
Acidi    Salicylici,   Br. 

ACIDUM  STEARICUM.  U.  S. 

STEARIC  ACID 

(ftc'i-dum   Hte&r'i-cuni) 

HCi8II30O2  =  282.14 

"A  monobasic  organic  acid  [C17H35.COOH], 
in  its  commercial,  more  or  less  impure  form, 
usually  obtained  from  the  more  solid  fats, 
chiefly  tallow."  U.  S. 

Acidum  Stearinlcura  :  Acide  Stearlque,  Fr. ;  Talg- 
eaure,   Stearinsaure,   G. 

Preparation. — Stearic  acid  is  obtained  from 
tallow  soap  by  treating  it  with  sulphuric  or 
hydrochloric  acid,  whereby  sodium  sulphate  or 
chloride  is  produced  and  stearic  acid  liberated; 
it  is  also  made  on  a  large  scale  by  purifying 
the  residue  left  after  making  glycerin  by  act- 
ing on  stearin  with  superheated  steam.  (See 
Glycerinum.) 

Properties. — It  is  officially  described  as  "  a 
hard,  white,  somewhat  glossy  solid ;  odorless  and 
tasteless,  and  permanent  in  the  air.  Insoluble 
in  water;  soluble  in  about  16.6  parts  of  alcohol 
at  25°  C.  (77°  P.)  ;  readily  soluble  in  boiling 
alcohol,  and  in  ether.  Stearic  Acid,  when  pure, 
melts  at  69.2°  C.  (156.6°  F.).  The  commercial 
Acid  should  have  a  melting  point  not  lower  than 
56°  C.  (132.8°  F.),  and  the  melted  Acid  should 
become  opaque  and  begin  to  congeal  at  a 
temperature  not  lower  than  54°  C.  (129.2°  F.). 
If  1  Gm.  of  Stearic  Acid  and  0.5  Gm.  of  mono- 
hydrated  sodium  carbonate  be  boiled  with  30 
Cc.  of  water,  in  a  capacious  flask,  the  resulting 
solution,  while  hot,  should  not  be  more  than 
opalescent  (limit  of  undecomposed  fat.)"   U.  S. 


Uses. — This  acid  was  introduced  into  the 
U.  S.  P.  of  1890  and  8th  Rev.  solely  because  of 
its  use  in  making  glycerin  suppositories. 

Off.  Prep. — Suppositoria  Glycerini,   U.  8. 

ACIDUM  SULPHURICUM.  U.  S.,  Br. 

SULPHURIC  ACID 

(ac'i-diim  sul-phu'ri-cum) 

HaS04  =  97.35 

"A  liquid  composed  of  not  less  than  92.5 
percent.,  by  weight,  of  absolute  Sulphuric  Acid 
[H2SO4  or  SOa(OH)a  =  97.35],  and  about  7.5 
percent,  of  water.  It  should  be  kept  in  glass- 
stoppered  bottles."  U.  S.  "An  acid  produced 
by  the  combustion  of  sulphur  or  pyrites  and  the 
oxidation  and  hydration  of  the  resulting  sul- 
phurous anhydride  by  means  of  nitrous  and 
aqueous  vapors.  It  should  contain  about  98 
per  cent,  by  weight  of  hydrogen  sulphate,  Ha 
SO4."  Br. 

Oil  of  Vitriol,  Vitriolic  Acid;  Hydrogen  Sulphate; 
Aclde  sulfurlque.  Hulle  de  Vitriol,  Fr. ;  Acidum  Sul- 
furlcum,  /'.  O. ;  Vltrlolol.  Schwefelsaure,  O. ;  Acido 
solforlco,  It.;  Acido  sulfurlco,  Sp. 

Preparation. — Sulphuric  acid  is  obtained  by 
boning  sulphur  or  iron  pyrites,  FeSa,  and 
allowing  the  product  of  combustion,  SOa,  to 
mix  with  nitrous  fumes  obtained  from  the 
decomposition  of  sodium  nitrate,  which  change 
SOa  into  SOa,  and  this  uniting  with  steam 
yields  HaS04.  If  the  sulphur  were  burned 
by  itself,  the  product  would  be  sulphurous 
oxide,  which  contains  only  two-thirds  as  much 
oxygen  as  sulphuric  oxide.  The  object  of  the 
sodium  nitrate  is  to  furnish,  hy  its  decom- 
position, the  requisite  additional  quantity  of 
oxygen.  To  understand  the  process,  it  is  neces- 
sary to  remember  that  several  oxides  of  nitro- 
gen have  oxidizing  power.  Thus,  the  main  re- 
actions of  the  sulphuric  acid  process  are 

2SOa  +  NaO*  =  2SOa  +  NaOa 
SOa  -f-  HaO  =  HaS04 

NaOa  +  Oa  =  Na04 
in  which  the  sulphurous  oxide  from  the 
burning  pyrites  or  sulphur  is  oxidized  to  sul- 
phuric oxide  by  the  nitrogen  tetroxide,  which 
readily  parts  with  two  atoms  of  oxygen  to  such 
bodies  as  sulphurous  oxide,  and  then  takes  two 
atoms  of  oxygen  again  from  the  atmosphere, 
regenerating  the  original  tetroxide.  The  nitro- 
gen tetroxide  thus  acts  simply  as  a  carrier  of 
atmospheric  oxygen,  whereby  the  SOa  is  changed 
into  SO3.  This  latter  compound  then  unites 
with  steam  to  form  HaS04,  the  final  product. 
If  the  supply  of  steam  be  insufficient,  white 
crystals  (lead  chamber  crystals)  will  also  form, 
which  have  the  composition  HS03(N0a),  ac- 
cording to  the  following  reactions: 

2SOa  +  HaO  +  NaOa  +  Oa  =  2HSOa(NOa) 
when  steam  enters  in  larger  amount  they  dis- 
appear, with  formation  of  sulphuric  acid,  while 
red  fumes  are  given  off,  thus: 

2HS03(NOa)+  HaO  =  2HaS04  +  NaOs 
Thus,  here,  nitrous  oxide,  N2O3,  aids  oxidation. 
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Preparation  on  the  Large  Scale. — The  manu- 
facture of  this  most  important  chemical  has 
grown  to  enormous  proportions.  In  England, 
where  it  is  very  largely  manufactured,  the  pro- 
duction in  1900  amounted  to  992,400  tons  from 
pyrites  and  100,000  tons  from  sulphur  and  gas 
purifying  mixture;  in  the  United  States  the 
amount  from  pyrites  and  sulphur  was  863,282 
tons,  and  from  the  roasting  of  zinc  blende 
75,000  tons;  in  Germany  there  were  manufac- 
tured 878,000  tons;  France  492,000  tons;  Italy 
and  Austria  each  200,000  tons;  Belgium  164,000 
tons;  Russia  125,000  tons;  Japan  50,000  tons; 
and  additional  amounts  not  definitely  ascer- 
tained in  Spain  and  in  Scandinavian  coun- 
tries. As  made  from  pyrites,  the  process  is 
as  follows:  Beginning  with  the  pyrites-kilns, 
or  burners,  the  broken  mineral  is  placed 
in  moderate-sized  lumps  on  the  bars  of  the 
burners,  which  have  previously  been  heated 
to  redness,  and  when  the  burning  is  once 
started,  the  fire  is  kept  up  by  placing  a  new 
charge  on  the  top  of  that  nearly  burned  out. 
The  ordinary  charge  for  each  burner  of  pyrites, 
containing  about  48  per  cent,  of  sulphur,  is 
from  5  to  6  cwt.,  which  is  burnt  out  in  twenty- 
four  hours.  The  hot  sulphur  dioxide  and  air 
are  drawn  from  the  pyrites-burners  through 
the  whole  system  of  tubes,  towers,  and  chambers 
by  help  of  the  powerful  draught  from  a  large 
chimney  which  is  placed  in  connection  with 
the  apparatus.  These  gases  then  pass  either 
into  a  tall  tower  (called  the  Glover  or  denitrat- 
ing  tower),  where  they  meet  a  descending 
stream  of  strong  sulphuric  acid  charged  with 
nitrous  fumes,  which  at  this  moment  of  descent 
is  mixed  with  a  weaker  sulphuric  acid,  thereby 
liberating  the  nitrous  fumes  which  then  mix 
with  the  sulphur  dioxide  and  air,  or  they  are 
charged  with  nitrous  fumes  direct  from  the 
nitre-pots,  where  a  mixture  of  Chili  saltpetre 
and  sulphuric  acid  liberates  them.  The  mixed 
gases  are  then  delivered  at  a  temperature  of 
about  75°  C.  (167°  F.)  into  the  first  of  the 
leaden  chambers.  These  chambers,  of  which  there 
are  three,  are  now  made  of  much  larger  size  than 
was  formerly  the  case,  having  often  a  capacity 
of  38,000  cubic  feet.  Here  the  gases  meet  jets 
of  steam  and  deposit  liquid  sulphuric  acid,  as 
also  in  the  second  chamber.  In  the  third  or 
exhaust  chamber  all  the  sulphur  dioxide  should 
have  been  converted  into  sulphuric  acid,  and 
red  nitrous  fumes  must  always  be  visible. 
These  must  not  be  lost,  but  are  drawn  into  a 
so-called  Gay-Lussac  tower  filled  with  coke, 
over  which  a  finely  divided  shower  of  strong 
acid  is  allowed  to  fall.  The  nitrous  fumes  are 
absorbed  by  this,  and  give  the  so-called  nitrated 
acid  used  as  before  mentioned  in  the  Glover 
tower.  The  acid  obtained  in  the  leaden  cham- 
bers has  a  sp.  gr.  of  1.55,  or  contains  64  per 
cent,  of  H2SO4.  The  acid  which  comes  from  the 
Glover  tower  (or,  in  case  this  is  not  used,  is 
obtained  by  further  concentration  of  chamber 
acid  in  leaden  pans)  has  a  sp.  gr.  of  1.71,  and 
contains  78  per  cent.HaSCh.     The  strongest  acid 


must  be  procured  by  still  further  concentration 
in  glass  or  platinum  vessels,  and  will  contain 
98  per  cent.  H2SO4.  (Roscoe  and  Schorlemmer, 
Chem.,  vol.  i.  pp.  321-338.)  Within  recent 
years  it  has  been  found  that  to  continue  the 
concentration  to  the  limit  of  98  per  cent,  acid 
in  platinum  vessels  is  very  destructive  to  these. 
Therefore  it  has  been  proposed,  after  a  strength 
of  65°  B.  or  about  90  per  cent,  acid  has  been 
reached,  to  finish  in  vessels  of  cast  iron.  It  is 
found  that  the  concentrated  acid  does  not  attack 
this,  and  therefore  it  can  be  substituted  for 
platinum  to  advantage. 

According  to  theory,  100  parts  of  sulphur 
burnt  should  yield  305.9  parts  of  pure  sul- 
phuric acid.  In  practice  the  yield  is  290  to  294. 
The  amount  of  sodium  nitrate  used  varies  very 
much.  Manufacturers  who  employ  Glover  and 
Gay-Lussac  towers  require  from  3.5  to  6.5  parts 
of  nitrate  for  every  100  of  sulphur  burnt,  while 
works  unprovided  with  these  appliances  may 
take  from  12  to  13  parts.  (Roscoe  and  Schor- 
lemmer, Chem.,  vol.  i.  p.  337.) 

In  1901,  the  "  Badische  Anilin  and  Soda- 
fabrik"  began  on  a  large  scale  the  manufac- 
ture of  sulphuric  acid  by  what  is  known  as  the 
"  contact  process,"  and  since  then  this  process 
has  developed  very  successfully,  and  is  now 
in  use  in  this  country  in  a  number  of  the 
newer  chemical  works.  It  is  rather  a  process 
for  the  manufacture,  on  a  commercial  scale, 
of  sulphur  trioxide,  which  then  can  be  allowed 
to  take  up  the  necessary  amount  of  water  to 
form  acid  of  any  strength.  A  mixture  of  sul- 
phur dioxide  and  purified  air  is  passed  over 
heated  platinized  asbestos,  which  is  the  so- 
called  "  contact  material."  To  make  the  pro- 
cess successful,  the  sulphur  dioxide  gas  must 
be  washed  to  free  it  from  dust,  and  all  traces 
of  volatile  arsenic  compounds  (arising  from 
arsenical  pyrites)  must  be  absent;  in  addition, 
the  temperature  must  be  regulated  with  great 
care  to  avoid  the  dissociation  of  the  sulphur 
trioxide  formed.  The  sulphur  trioxide  can  be 
marketed  as  anhydride  or  as  concentrated  sul- 
phuric acid  of  any  desired  strength. 

The  only  way  to  obtain  pure  sulphuric  acid 
from  chamber  acid  is  by  distillation.  Owing  to 
the  high  boiling  point  of  this  acid,  the  operation 
is  rather  precarious,  in  consequence  of  the  dan- 
ger of  the  fracture  of  the  retort  from  the 
sudden  concussions  to  which  the  boiling  acid 
gives  rise.  Ure  recommended  that  a  retort  of 
the  capacity  of  from  two  to  four  quarts 
be  used  in  distilling  a  pint  of  acid.  This  is 
connected,  by  means  of  a  wide  glass  tube  three 
or  four  feet  long  with  a  receiver  surrounded 
with  cold  water.  All  the  vessels  must  be  per- 
fectly clean,  and  no  luting  employed.  The 
retort  is  then  gradually  heated  by  a  small  fur- 
nace of  charcoal,  or,  what  is  better,  by  means 
of  a  sand  bath,  the  retort  being  buried  in  the 
sand  up  to  the  neck.  It  is  useful  to  put  into 
the  retort  a  few  sharp-pointed  pieces  of  glass, 
slips  of  platinum  foil,  or  clay  tobacco  pipe 
tubes,  with  the  view  of  diminishing  the  shocks 
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produced  by  the  acid  vapor.  The  distilled  pro- 
duct ought  not  to  be  collected  until  a  dense  gray- 
ish-white vapor  is  generated,  the  appearance  of 
which  is  a  sign  that  the  pure  concentrated  acid 
is  coming  over.  If  this  vapor  should  not  imme- 
diately appear,  it  shows  that  the  acid  subjected 
to  distillation  is  not  of  full  strength;  and  the 
distilled  product,  until  this  point  is  attained, 
will  be  an  acid  water.  In  the  distillation  of 
sulphuric  acid,  Lembert  uses,  instead  of  pieces 
of  glass  or  platinum  foil,  fragments  of  the 
mineral  called  quartzite;  these  after  a  time 
get  worn  and  must  be  changed. 

What  is  said  above  relates  to  the  mode  of 
preparing  common  sulphuric  acid;  but  there  is 
another  kind,  known  on  the  continent  of 
Europe  by  the  name  of  the  fuming  sulphuric 
acid  of  Nordhausen,  so  called  from  its  proper- 
ties, and  a  place  in  Saxony  where  it  was  first 
manufactured.  This  acid  is  obtained  by  dis- 
tilling dried  ferrous  sulphate  in  large  stone- 
ware retorts,  heated  to  redness,  and  connected 
with  receivers  of  glass  or  stoneware.  The  fu- 
ming acid  distils  over,  and  ferric  oxide  is  left 
in  the  form  of  colcothar  or  polishing  rouge, 
a  material  used  for  polishing  metals,  particu- 
larly gold  and  silver.  The  formula  usually 
given  for  fuming  sulphuric  acid  is  H3S2O7  or 
H2SO4  +  SO3.  This  would  demand  about  45 
per  cent,  of  sulphuric  oxide  or  SO3.  In  fact, 
the  so-called  Nordhausen  acid  seldom  contains 
more  than  10  per  cent,  of  SOa,  and  to  obtain 
that  demanded  by  the  formula  a  re-distillation 
is  necessary.  This  product  is  semi-solid,  and 
is  now  obtainable  in  commerce  put  up  in  sealed 
glass  flasks.  Its  sale  has  been  largely  curtailed 
lately,  owing  to  the  introduction  into  commerce 
of  the  anhydride  under  the  name  of  Solid  Sul- 
phuric Acid,  When  moisture  is  rigidly  excluded, 
the  acid  has  little  action  on  metals,  and  it  is 
put  up  in  soldered  boxes  of  tinned  sheet-iron ; 
it  is  used  largely  in  the  arts  in  the  manu- 
facture of  artificial  alizarin  and  indigo.  Persul- 
phuric  acid  and  the  persulphates  are  among  re- 
cent products  of  electrolysis.  The  ammonium 
persulphate,  (NH^sSaOe,  and  potassium  per- 
sulphate, K2S2O8,  both  form  white  crystalline 
salts.  The  former  has  already  found  a  consider- 
able technical  application  as  an  energetic  oxidiz- 
ing agent  in  the  manufacture  of  organic  dye- 
stuffs  and  the  cyanide  extraction  of  gold. 

Properties. — Sulphuric  acid  (hydrogen  sul- 
phate), commonly  called  oil  of  vitriol,  is  a 
dense,  colorless,  inodorous  liquid,  of  an  oily 
appearance,  and  strongly  corrosive.  On  living 
tissues  it  acts  as  a  powerful  caustic.  It  unites 
with  water  in  all  proportions,  and  much  heat 
is  evolved  on  the  mixture  of  the  two  fluids. 
When  pure  and  as  highly  concentrated  as  pos- 
sible, as  manufactured  in  leaden  chambers,  its 
sp.  gr.  is  1.840  (1.8485,  Ure),  a  fluidounce 
weighing  a  small  fraction  over  14  drachms. 
If  its  density  exceed  this,  the  presence  of  lead 
sulphate  or  other  impurity  may  be  inferred. 
Kohlrauseh  (Pogg.  Ann.  Erganzungs,  Bd.  viii. 
p.  675,  Lunge)   found  the  sp.  gr.  of  pure  sul- 


phuric acid,  real  hydrate,  to  be  1.8342,  and 
believes  that  a  higher  sp.  gr.  than  this  is  due  to 
impurities  (probably  lead  sulphate).  The  com- 
mercial acid  is  seldom  of  this  strength.  Accord- 
ing to  Phillips,  it  has  generally  the  sp.  gr. 
1.8433,  and  this  is  about  the  strength  of  the 
Br.  acid,  of  which  the  sp.  gr.  is  stated  to  be 
1.843  at  15.6°  C.  (60°  F.).  The  specific  gravity 
of  the^U.  S.  P.  (8th  Rev.)  acid  is  1.826  at  25 J 
C.  (77°  F.) ;  the  British  acid  contains  about 
98  per  cent,  of  absolute  sulphuric  acid  and 
the  U.  S.  P.  (8th  Rev.)  acid  92.5  per  cent. 
Mendelejeff,  after  a  careful  determination, 
found  that  pure  monohydrated  sulphuric  acid 
had  the  specific  gravity  1.8371  at  15°  C.  (59° 
F.)  compared  with  water  at  its  maximum 
density,  4°  C.  {Am.  Drug.,  1885,  p.  16.)  The 
strong  acid  boils  at  338°  C.  (640.4°  F.),  and 
freezes  at  —26°  C.  (—15°  F.).  When  diluted, 
its  boiling  point  is  lowered.  When  of  the  sp. 
gr.  1.78,  it  deposits  crystals  of  the  formula  II2 
SO4  -f-  H2O  at  about  0°  C.  (32°  F.),  and  hence 
it  is  hazardous  for  manufacturers  to  keep  an 
acid  of  that  strength  in  glass  vessels  in  cold 
weather,  as  they  are  liable  to  burst.  With 
salifiable  bases  it  forms  a  numerous  class  of 
salts,  called  sulphates.  It  acts  powerfully  on 
organic  bodies,  whether  vegetable  or  animal, 
depriving  them  of  the  elements  of  water, 
developing  charcoal,  and  turning  them  black. 
A  small  piece  of  cork  or  wood  dropped  into 
the  acid  will  for  this  reason  render  it  of  a  dark 
color.  It  absorbs  water  with  avidity,  and  is 
used  as  a  desiccating  agent.  It  has  been  ascer- 
tained by  W.  B.  and  R.  K.  Rogers  to  be 
capable  of  absorbing  94  per  cent,  of  carbon 
dioxide,  a  fact  having  an  important  bearing 
on  analytical  operations.  When  diluted  with 
distilled  water,  it  ought  to  remain  limpid;  and, 
when  heated  sufficiently  in  a  platinum  spoon, 
the  fixed  residue  should  not  exceed  one  part  in 
400  of  the  acid  employed.  When  present  in 
small  quantity  in  solution,  it  is  detected 
unerringly  by  barium  chloride,  which  causes  a 
precipitate  of  barium  sulphate.  The  most 
usual  impurities  in  it  are  arsenic  compounds 
and  lead  sulphate;  the  former  derived  from 
the  presence  of  arsenides  in  the  pyrites,  where 
that  has  been  used  in  the  production  of  the 
sulphurous  oxide,  the  latter  from  the  leaden 
boilers  in  which  the  acid  is  concentrated. 
Sodium  or  magnesium  sulphate  is  said  to  have 
been  added  to  increase  its  specific  gravity. 
"  Miscible,  in  all  proportions,  with  water  or 
alcohol,  with  evolution  of  much  heat;  the  Acid 
should  be  added  with  great  caution  to  the  diluent. 
It  boils  at  338°  C.  (640.4°  F.).  When  heated 
on  platinum  foil,  it  is  vaporized,  with  the 
evolution  of  dense  fumes,  without  leaving  a 
residue.  Sulphuric  Acid,  even  when  highly 
diluted,  shows  an  acid  reaction  upon  blue 
litmus  paper.  If  Sulphuric  Acid  be  dropped 
upon  cane-sugar  or  wood,  it  chars  them. 
Diluted  with  20  volumes  of  water,  it  yields 
with  barium  chloride  T.S.  a  copious  white  pre- 
cipitate, insoluble  in  hydrochloric  acid."  U.  S. 
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Occasionally  potassium  nitrate  is  added  to  ren- 
der dark  samples  of  acid  colorless.  This  addi- 
tion gives  rise  to  the  impurity  of  potassium 
sulphate.  These  impurities  often  amount  to 
3  or  4  per  cent.  The  commercial  acid  cannot 
be  expected  to  be  absolutely  pure;  but  when 
properly  manufactured  it  should  not  contain 
more  than  one-fourth  of  1  per  cent,  of 
impurity.  The  fixed  impurities  are  discover- 
able by  evaporating  a  portion  of  the  acid,  when 
they  will  remain.  If  lead  sulphate  be  present, 
the  acid  will  become  turbid  on  dilution  with  an 
equal  bulk  of  water.  This  impurity  is  not 
detected  by  hydrogen  sulphide  unless  the  sul- 
phuric acid  be  saturated  with  an  alkali.  If 
only  a  scanty  white  turbidity  arise,  the  acid  is 
of  good  commercial  quality. 

Other  impurities  occur  in  the  commercial  sul- 
phuric  acid.     The   several   oxides   of   nitrogen 
are  always  present  in  greater  or  less  amount 
in  lead  chamber  acid.     They  may  be  detected 
by  gently  pouring  a  solution  of  ferrous  sulphate 
over  the  commercial  acid  in  a  tube,  when  the 
solution,  at  the  line  of  contact,  will  acquire  a 
deep  red  color,  due  to  the  liberation  of  nitrogen 
tetroxide.     Another  method  is  to  pass  into  tinc- 
ture of  guaiac  the  gases  proceeding  from  the 
suspected    acid    heated    with    iron    filings.     If 
nitrogen    tetroxide    be    present,    the    tincture 
becomes  blue.     The  commercial  acid,  however, 
is  not  to  be  rejected  unless  the  test  shows  the 
presence  of  nitrogen  tetroxide  in  unusual  quan- 
tity.    Nitrogen   tetroxide   is   an   injurious   im- 
purity  when    the   sulphuric   acid    is   employed 
in  the  manufacture  of  hydrochloric  acid,  which 
is  decomposed  by  the  nitrogen  tetroxide  with 
evolution  of  chlorine.     To  remove  this  impurity 
it  was  recommended  by  Wackenroder,  before 
distilling  it,  to  heat  the  acid  with  a  little  sugar. 
This  and   the   N2O4  mutually   decompose  each 
other,  and  the  products  are  dissipated  by  heat. 
For  the  removal  of  the  nitrogen  acids  generally, 
J.  Lowe  recommends  the  addition  to  the  heated 
sulphuric  acid  of  small  portions  of  dry  oxalic 
acid,  so  long  as  it  exhibits  a  yellow  tinge.     The 
oxalic  acid  is  decomposed  into  carbon  dioxide 
and  oxide,   the  latter  of   which,  in  becoming 
carbon    dioxide,    deoxidizes    and    destroys    the 
nitrogen  acids.     A  slight  excess  of  oxalic  acid 
produces  no  harm,  as  it  is  immediately  decom- 
posed.   Perhaps  a  better  method  of  getting  rid 
of  these  acids  is  to  distil  with  a  little  ammonium 
sulphate.    Potassium  sulphate,  fraudulently  in- 
troduced into  the  acid  to  increase  its  density, 
may  be   detected  by  saturating  the  acid   with 
ammonia  and  heating  to  redness  in  a  crucible, 
when  ammonium  sulphate  will  be  expelled,  and 
the  potassium  sulphate  left. 

Arsenic  is  sometimes  present  in  sulphuric 
acid.  In  consequence  of  the  high  price  of 
Sicilian  sulphur,  most  English  manufacturers 
have  employed  iron  pyrites  for  the  purpose  of 
furnishing  the  necessary  sulphurous  acid  in  the 
manufacture  of  oil  of  vitriol.  As  the  pyrites 
usually  contains  arsenic,  it  happens  that  the 
sulphurous    acid    fumes    are    accompanied    by 


arsenous   oxide,   and   thus   the   sulphuric   acid 
becomes  contaminated.     From  22  to  35  grains 
of  arsenic  trioxide  have  been  found  in  20  fluid- 
ounces  of  oil  of  vitriol,  of  English  manufac- 
ture, by  G.  0.  Rees  and  Watson,  and  a  still 
larger   proportion   by    J.    Cameron     of    South 
Wales.      To    detect    this    impurity,    the    acid, 
previously  diluted  with  five  or  six  measures  of 
distilled  water,  must  be  examined  by.  Marsh's 
test.    (See  Arseni  Trioxidum.)     But  an  easier 
method,    said    to    be    nearly    as    delicate,    is 
that  of  Bettendorf.     A  little  stannous  chloride 
is  treated,  in  a  shallow  dish,  with  pure  hydro- 
chloric   acid    (sp.    gr.    1.12)    until    dissolved. 
The   suspected   sulphuric    acid   is   then    added, 
drop  by  drop,  to  the  solution,  the  vessel  being 
shaken   on   each    addition.     Considerable    heat 
will  be  produced,  and  the  liquid,  if  no  arsenic 
be  present,  will  remain  clear;  but  if  the  acid 
be   in   the   slightest   degree  contaminated   with 
the    poison,    first    a    yellow,    then    a    brown, 
and   finally   a   dark  grayish   brown   color   will 
appear,  and  the  liquid  become  turbid.     (N.  R., 
April,  1873,  p.  367.)     To  separate  the  arsenic 
trioxide,    J.    Lowe   recommends    that   the    con- 
centrated    sulphuric     acid     should     be     gently 
heated   in   a   flat    dish,    in   a   place   where   the 
fumes  may  be  carried  off,  and  then  treated  with 
small    quantities    of    finely    powdered    sodium 
chloride,  constantly  stirred  in  with  a  glass  rod. 
By  the  reaction  between  the  arsenic  trioxide  and 
disengaged  hydrochloric  acid  arsenic  trichloride 
is  formed,   which,   being  volatile,   is  separated 
by  the  heat.     The  heat  is  afterwards  continued, 
to  expel  the  excess  of  hydrochloric  acid.     Thia 
mode   of   purification    introduced   into    the   oil 
of   vitriol   a   little   sodium   sulphate.     Buchner 
proposes  a  similar  process;  instead  of  sodium 
chloride,    employing    hydrochloric    acid,    or    a 
stream   of  the   acid   gas.     This  plan   does  not 
introduce   sodium   sulphate   into   the   acid,   but 
is  less  convenient  than  that  of  Lowe,  and,  when 
the   aqueous   hydrochloric   acid   is   used,    tends 
to    weaken    the    oil    of    vitriol   by   introducing 
water.     Experience,   however,   has   shown   that 
neither   plan    can    be    entirely    relied   on.     An 
excess  of  sulphuric  acid  is  said  to  prevent  the 
formation  of  the  arsenic  chloride.    (See  A.  J. 
P.,  1860,  p.  88.)     For  other  methods  of  detect- 
ing arsenic  in  sulphuric  acid,  see  N.  R.,  1876,  p. 
297;  1880,  p.  101.     Deniges  proposes  to  detect 
arsenic  in  sulphuric  acid  by  the  use  of  a  liquid 
containing  equal  volumes  of  a  solution  of  am- 
monium molybdate  (1  to  10)  and  sulphuric  acid. 
(Z>.  C,  1894,  12.)     Until  within  recent  years 
all  the  sulphuric  acid  produced  in  the  United 
States  was  made  from  sulphur.     At  the  present 
time  many  of  the  sulphuric  acid  works  are  using 
pyrites.     Most  of  the  American  pyrites  ore  is 
entirely  free  from  arsenic.     Dupasquier  states 
that   tin    is   sometimes   present    in    commercial 
sulphuric    acid,    derived    from    the    solderings 
of  the  leaden  chambers;  but  this  could  scarcely 
happen  now,  as  care  is  taken  to  avoid  solder- 
ing, and  to  effect  the  union  of  the  metal  by 
fusion    by   means   of   the   blow-pipe.     It   may 
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Per  cent. 

sulphuric 

acid. 

Specific  gravity. 

Correction  of 

specific  gravity 

for  1°  C.» 

Fractional 
per  cent.4 

Normality. 

1  Cc.  requires 

normal 

KOH  Cc. 

Per  cent.  = 

25°  C. 

15°  C. 

0.01  Cc. 
normal  KOH. 

- 

25°  C. 

15°  C. 

d       ?^ 

l 

1.0067 

1.0070 

0.00021 

0.015 

0.21 

0.048 

2 

1.0132 

1.0137 

0.00023 

0.015 

0.42 

0.048 

3 

1.0197 

1.0204 

0.00025 

0.015 

0.63 

0.048 

4 

1.0263 

1.0272 

0.00027 

0.015 

0.84 

0.045 

5 

1.0329 

1.0340 

0.00029 

0.015 

1.06 

0.045 

6 

1.0395 

1.0408 

0.00031 

0.015 

1.28 

0.045 

7 

1.0462 

1.0477 

0.00034 

0.015 

1.50 

0.043 

8 

1.0529 

1.0547 

0.00036 

0.014 

1.73 

0.045 

9 

1.0598 

1.0617 

0.00038 

0.014 

1.95 

0.042 

10 

1.0667 

1.0688 

0.00040 

0.014 

2.19 

0.043 

11 

1.0737 

1.0760 

0.00042 

0.014 

2.42 

0.042 

12 

1.0808 

1.0832 

0.00044 

0.014 

2.66 

0.042 

13 

1.0879 

1.0905 

0.00046 

0.014 

2.90 

0.042 

14 

1.0950 

1.0978 

0.00047 

0.014 

3.14 

0.040 

15 

1.1023 

1.1052 

0.00049 

0.014 

3.39 

0.040 

16 

1.1096 

1.1127 

0.00050 

0.014 

3.64 

0.040 

17 

1.1170 

1.1202 

0.00052 

0.014 

3.89 

0.038 

18 

1.1244 

1.1277 

0.00063 

0.013 

4.15 

0.038 

19 

1.1319 

1.1354 

0.00054 

0.013 

4.41 

0.038 

20 

1.1394 

1.1430 

0.00056 

0.013 

4.67 

0.038 

21 

1.1471 

1.1508 

0.000.r,7 

0.013 

4.93 

0.037 

22 

1.1547 

1.1586 

0.00058 

0.013 

5.20 

0.036 

23 

1.1625 

1.1664 

0.00060 

0.013 

5.48 

0.037 

24 

1.1703 

1.1743 

0.000*11 

0.013 

5.75 

0.036 

25 

1.1781 

1.1823 

0.00062 

0.013 

6.03 

0.034 

26 

1.1860 

1.1903 

0.000(53 

0.013 

6.32 

0.036 

27 

1.1939 

1.1983 

0.0006S 

0.013 

6.60 

0.033 

28 

1.2019 

1.2064 

0.0001  Mi 

0.012 

6.90 

0.034 

29 

1.2100 

1.2145 

0.00066 

0.012 

7.19 

0.034 

30 

1.2181 

1.2226 

0.00067 

0.012 

7.48 

0.032 

31 

1.2262 

1.2308 

0.00068 

0.012 

7.79 

0.033 

32 

1.2344 

1.2391 

0.00068 

0.012 

8.09 

0.032 

33 

1.2427 

1.2474 

0.00069 

0.012 

8.40 

0.032 

34 

1.2511 

1.2558 

0.00069 

0.012 

8.71 

0.031 

35 

1.2594 

1.2(142 

0.00070 

0.012 

9.03 

0.031 

36 

1.2679 

1.2727 

0.00070 

0.012 

9.35 

0.031 

37 

1.2764 

1.2812 

0.00071 

0.012 

9.67 

0.030 

38 

1.2849 

1.2898 

0.00071 

0.011 

10.00 

0.030 

39 

1.2936 

1.2985 

0.00071 

0.011 

10.33 

0.029 

40 

1.3023 

1.3072 

0.00072 

0.011 

10.67 

0.029 

41 

1.3111 

1.3160 

0.00072 

0.011 

11.01 

0.029 

42 

1.3200 

1.3249 

0.00072 

0.011 

11.35 

0.029 

43 

1.3289 

1.3339 

0.00072 

0.011 

11.70 

0.028 

44 

1.3380 

1.3429 

0.00072 

0.011 

12.06 

0.028 

45 

1.3471 

1.3521 

0.00073 

0.011 

12.42 

0.028 

46 

1.3563 

1.3613 

0.00073 

0.011 

12.78 

0.027 

47 

1.3657 

1.3707 

0.00074 

0.011 

13.15 

0.027 

48 

1.3751 

1.3802 

0.00074 

0.010 

13.52 

0.026 

49 

1.3847 

1.3897 

0.00075 

0.010 

13.90 

0.026 

50 

1.3943 

1.3994 

0.00075 

0.010 

14.28 

0.026 

51 

1.4041 

1.4092 

0.00076 

0.010 

14.67 

0.026 

52 

1.4140 

1.4191 

0.00076 

0.010 

15.06 

0.025 

53 

1.4239 

1.4292 

0.00077 

0.010 

15.46 

0.025 

54 

1.4340 

1.4393 

0.00077 

0.010 

15.86 

0.024 

55 

1.4442 

1.4495 

0.00078 

0.010 

16.27 

0.024 

part  i.  Acidum  Sulphuricum. 

Table  of  Percentage  and  Specific  Gravity  of  Sulphuric  Acid. 

(Continued.) 
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Specific  Gravity. 

Normality. 

1  Cc.  requires 

normal 

Per  cent, 
sulphuric 

Correction  of 
specific  gravity 

Fractional 
per  cent.3 

Per  cent.= 

0.01  Cc. 

acid. 

25°  C. 

15°  C. 

for  1°  C.i 

KOH  Cc. 

normal  KOH. 

25°  C. 

15°  C. 

56 

1.4546 

1.4599 

0.00079 

0.010 

16.68 

0.024 

57 

1.4650 

1.4703 

0.00079 

0.010 

17.10 

0.023 

58 

1.4755 

1.4809 

0.00079 

0.009 

17.53 

0.023 

59 

1.4862 

1.4916 

0.00080 

0.009 

17.96 

0.023 

60 

r.4969 

1.5025 

0.00081 

0.009 

18.39 

0.022 

61 

1.5078 

1.5134 

0.00082 

0.009 

18.84 

0.023 

62 

1.5188 

1.5244 

0.00083 

0.009 

19.28 

0.022 

63 

1.5299 

1.5355 

0.00083 

0.009 

19.74 

0.022 

64 

1.5411 

1.5467 

0.00083 

0.009 

20.20 

0.022 

65 

1.5523 

1.5580 

0.00084 

0.009 

20.66 

0.021 

66 

1.5637 

1.5694 

0.00085 

0.009 

21.13 

0.021 

67 

1.5751 

1.5809 

0.00085 

0.009 

21.61 

0.021 

68 

1.5866 

1.5924 

0.00086 

0.009 

22.09 

0.020 

69 

1.5981 

1.6040 

0.00087 

0.009 

22.58 

0.020 

70 

1.6097 

1.6156 

0.00087 

0.009 

23.07 

0.020 

71 

1.6214 

1.6273 

0.00088 

0.009 

23.57 

0.020 

72 

1.6331 

1.6391 

0.00089 

0.009 

24.08 

0.020 

73 

1.6448 

1.6509 

0.00090 

0.009 

24.59 

0.020 

74 

1.6565 

1.6627 

0.00091 

0.009 

25.10 

0.019 

75 

1.6682 

1.6746 

0.00092 

0:008 

25.62 

0.019 

76 

1.6800 

1.6864 

0.00093 

0.009 

26.14 

0.019 

77 

1.6916 

1.6981 

0.00094 

0.009 

26.67 

0.019 

78 

1.7032 

1.7097 

0.00095 

0.009 

27.20 

0.019 

79 

1.7146 

1.7213 

0.00096 

0.009 

27.73 

0.019 

80 

1.7260 

1.7328 

0.00098 

0.009 

28.27 

0.019 

81 

1.7370 

1.7440 

0.00100 

0.009 

28.81 

0.019 

82 

1.7477 

1.7548 

0.00102 

0.010 

29.34 

0.019 

83 

1.7579 

1.7652 

0.00103 

0.010 

29.88 

0.019 

84 

1.7678 

1.7752 

0.00104 

0.011 

30.41 

0.019 

85 

1.7771 

1.7845 

0.00105 

0.011 

30.93 

0.019 

86 

1.7858 

1.7934 

0.00106 

0.013 

31.45 

0.020 

87 

1.7938 

1.8013 

0.00105 

0.014 

31.96 

0.020 

88 

1.8012 

1.8086 

0.00105 

0.015 

32.46 

0.020 

89 

1.8080 

1.8153 

0.00103 

0.016 

32.95 

0.021 

90 

1.8141 

1.8212 

0.00102 

0.019 

33.43 

0.021 

91 

1.8195 

1.8265 

0.00101 

0.020 

33.90 

0.022 

92 

1.8243 

1.8311 

0.00099 

0.024 

34.36 

0.022 

92.5 

1.8263 

1.8331 

0.00099 

0.026 

34.59 

0.022 

93 

1.8284 

1.8351 

0.00098 

0.029 

34.82 

0.023 

94 

1.8319 

1.8384 

0.00097 

0.037 

35.26 

0.023 

95 

1.8346 

1.8411 

0.00097 

0.050 

35.69 

0.024 

96 

1.8366 

1.8430 

0.00096 

0.091 

36.10 

0.025 

97 

1.8377 

1.8441 

0.00096 

36.50 

0.027 

97.5 

s1.8379 

1.8442 

0.00095 

36.69 

0.028 

98 

1.8377 

1.8441 

0.00096 

0.067 

36.87 

0.029 

99 

1.8364 

1.8427 

0.00095 

0.029 

37.22 

0.032 

100 

1.8330 

1.8394 

0.00096 

37.53 

.... 

! 


1  Add  if  the  temperature  is  above,  subtract  if  below,  25°  C. 
*  Corresponding  with  a  difference  in  specific  gravity  of  0.0001. 
3  Note  that  the  specific  gravity  diminishes  in  acids  of  more  than 
97.5  per  cent,  strength  as  the  percentage  increases. 

Note— To  find  the  per  cent,  of  SOs,  multiply  the  per  cent,  of  H2S04  by  0.81633 ;  to  find  the  per  cent,  of  S04,  multiply  the  per 
cent,  of  H2S04  by  0.97946. 

To  find  the  weight  in  grammes  of  H;S04  in  100  Cc,  multiply  the  specific  gravity  by  the  per  cent,  of  H2S04. 

To  find  the  volume  per  cent,  of  official  Sulphuric  Acid,  multiply  the  "  normality"  by  2.891.  For  the  volume  per  cent,  of 
official  Diluted  Sulphuric  Acid,  multiply  the  "  normality  "  by  45.76. 
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be  discovered  by  hydrogen  sulphide,  which 
precipitates  sulphide  of  tin,  convertible  by  ni- 
tric acid  into  the  white  insoluble  stannic 
oxide.  Should  the  precipitate  be  the  mixed 
sulphides  of  arsenic  and  tin,  the  former  would 
be  converted  by  nitric  acid  into  arsenic  acid 
and  dissolved,  and  the  latter  into  insoluble 
stannic  oxide  and  left.  Another  impurity  occa- 
sionally existing  in  French  sulphuric  acid  is 
selenium,  supposed  to  be  derived  from  copper 
pyrites  sometimes  substituted  for  sulphur  in 
the  manufacture  of  the  acid. 

Tests. — "  On  mixing  the  Acid  carefully  with 

4  or  5  volumes  of  alcohol,  no  precipitate  should 
be  formed  within  one  hour  (absence  of  lead). 
If  there  be  carefully  poured  upon  it,  in  a  test- 
tube,  a  layer  of  ferrous  sulphate  T.S.,  and  the 
liquid  cooled,  the  zone  of  contact  should  not 
assume  a  brown  or  reddish  color  (limit  of  nitric 
or  nitrous  acid).  Sulphuric  Acid,  diluted  with 
20  volumes  of  water,  should  yield  no  precipi- 
tate upon  the  addition  of  silver  nitrate  T.S. 
(absence  of  hydrochloric  acid)  ;  nor  should  the 
solution  respond  t<>  t ho  Time-Limit  Test  for 
heavy  metals  (see  PAST  III,  Test  No.  121); 
nor,  upon  supersaturating  with  ammonia  water, 
should  the  solution  leave  any  appreciable  fixed 
residue  on  evaporation  and  ignition  (absence  of 
non-volatile  impurities).  One  Cc.  of  Sulphuric 
Acid,  diluted  with  5  Cc.  of  water  and  cooled, 
should  not  at  once  discharge  the  color  of  0.1 
Cc.  of  tenth-normal  potassium  permanganate 
V.S.  (limit  of  sulphurous  or  nitrous  acid).  If 
Sulphuric  Acid  be  diluted  with  water  (1  in  10), 

5  Cc.  should  not  respond  to  the  Modified  Gut- 
zeit's  Test  for  arsenic  (see  Part  III,  Test 
No.  17). 

If  2  Cc.  of  hydrochloric  acid  in  which  a 
fragment  of  sodium  sulphite  has  been  dissolved 
be  carefully  poured  upon  2  Cc.  of  Sulphuric 
Acid  contained  in  a  test-tube,  the  zone  of  con- 
tact should  not  assume  a  pink  or  red  color  upon 
standing,  nor  should  a  precipitate  form  after 
heating  (limit  of  selenium).  Introduce  into  a 
stoppered  weighing-bottle  3  Cc.  of  Sulphuric 
Acid  and  weigh  accurately.  Dilute  the  acid 
with  50  Cc.  of  distilled  water  and  titrate  with 
normal  potassium  hydroxide  V.S.,  using  methyl- 
orange  T.S.  as  indicator.  Multiply  the  number 
of  Cc.  of  the  normal  potassium  hydroxide  V.S. 
consumed,  by  4.8675,  and  divide  this  product 
by  the  weight  of  the  Acid  taken;  the  quotient 
represents  the  percentage  of  absolute  Sulphuric 
Acid  in  the  latter."  U.  S.  "  Each  gramme 
diluted  with  20  or  30  cubic  centimetres  of  water 
should  require  for  neutralization  20.1  cubic 
centimetres  of  the  volumetric  solution  of  sodium 
hydroxide.  It  should  yield  no  characteristic 
reaction  with  the  tests  for  lead,  copper, 
arsenium,  iron,  ammonium,  chlorides,  nitrates, 
nitrites,  or  sulphites.  It  should  yield  no  appre- 
ciable residue  on  evaporation.  Hydrochloric 
acid  containing  sodium  sulphite,  when  poured 
carefully  upon  an  equal  volume  of  Sulphuric 
Acid  contained  in  a  test-tube,  should  not 
cause  a  red  coloration  at  the  junction  of  the 


two  liquids,  and  no  red  precipitate  should 
form  on  warming  the  tube  (absence  of  sele- 
nium)." Br. 

The  table  (pages  72  and  73)  from  the  U.  S. 
P.  (8th  Rev.)  shows  the  percentage  and  specific 
gravity  of  sulphuric  acid  of  various  strengths. 

Composition. — The  normal  acid  of  the  sp.  gr. 
1.842  consists  of  one  molecule  of  oxide  and  one 
molecule  of  water.  As  the  hydrogen  acts  the 
part  of  a  metal  in  the  compound,  the  systematic 
name  would  be  hydrogen  sulphate.  The  oxide 
consists  of  one  atom  of  sulphur  and  three  atoms 
of  oxygen.  The  ordinary  commercial  acid  con- 
sists, according  to  Phillips,  of  one  molecule  of 
oxide  and  one  and  a  quarter  molecules  of 
water.  The  hydrated  acid  of  Nordhausen  has 
a  density  as  high  as  1.89  or  1.9,  and  consists 
of  two  molecules  of  oxide  and  one  molecule  of 
water  (2SOa  -f-  H2O).  This  acid  is  particu- 
larly adapted  to  the  purpose  of  dissolving 
indigo  for  dyeing  the  Saxon  blue.  When 
heated  gently  in  a  retort,  connected  with  a  dry 
and  refrigerated  receiver,  sulphuric  oxide  or 
anhydride  distils  over,  and  the  common  mono- 
hydrated  acid  remains  behind.  In  performing 
this  operation,  much  difficulty  from  concussion 
is  avoided,  and  the  product  of  oxide  increased, 
by  introducing  a  coil  of  platinum  wire  into  the 
retort.  The  oxide  may  also  be  obtained  by 
the  action  of  phosphoric  oxide  on  concentrated 
sulphuric  acid,  according  to  the  method  of 
BarreswiL  The  mixture  must  he  made  in  a 
refrigerated  retort,  and  afterwards  distilled  by 
a  gentle  heal  into  a  refrigerated  receiver.  Sul- 
phuric oxide  (solid  sulphuric  acid)  under  18° 
C.  (f)4°  F.)  is  in  small  colorless  crystals, 
resembling  asbestos.  It  is  tenacious,  difficult  to 
cut,  and  may  be  moulded  in  the  fingers  like  wax, 
without  acting  on  them.  Exposed  to  the  air, 
it  emits  a  thick  opaque  vapor  of  an  acid  odor. 
Above  18°  C.  (64°  F.)  it  is  a  liquid,  very  nearly 
of  the  density  2. 

Uses. — For  the  therapeutic  powers  and  uses 
of  sulphuric  acid  when  administered  internally, 
see  Acidum  Sulphuricum  Dilutum.  Externally 
it  is  sometimes  employed  as  a  caustic ;  but,  from 
its  liquid  form,  it  is  very  inconvenient  for  that 
purpose,  and  should  be  applied  with  caution. 
A  plan,  however,  has  been  proposed  by  Simpson 
by  which  it  becomes  very  manageable.  This 
consists  in  mixing  it  with  dried  and  powdered 
zinc  sulphate  sufficient  to  give  it  a  pasty  con- 
sistence. Michel's  Paste  consists  of  strong  sul- 
phuric acid  three  parts,  and  finely  powdered 
asbestos  one  part,  thoroughly  rubbed  together. 
Mixed  with  saffron  to  the  consistence  of  a  duc- 
tile paste,  Velpeau  found  it  a  convenient  caustic 
not  liable  to  spread  or  be  absorbed,  and  produc- 
ing an  eschar  which  is  promptly  detached. 

Toxicological  Properties. — The  symptoms  of 
poisoning  by  this  acid  are  the  following:  Burn- 
ing heat  in  the  throat  and  stomach,  extreme 
fetidness  of  the  breath,  nausea  and  excessive 
vomitings  of  black  or  reddish  matter,  excru- 
ciating pains  in  the  bowels,  difficulty  of 
breathing,  extreme  anguish,  a  feeling  of  cold 
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on  the  skin,  great  prostration,  constant  tossing, 
convulsions,  and  death.  Sometimes  there  is  no 
pain  whatever  in  the  stomach,  sensibility  being 
apparently  destroyed  by  the  violence  of  the 
caustic  action.  The  intellectual  faculties  remain 
unimpaired.  Frequently  the  uvula,  palate,  ton- 
sils, and  other  parts  of  the  fauces  are  covered 
with  black  or  white  sloughs.  The  treatment 
consists  in  the  administration  of  large  quan- 
tities of  magnesia,  or,  if  this  be  not  at  hand,  of 
solution  of  soap.  The  safety  of  the  patient 
depends  upon  the  greatest  promptitude  in  the 
application  of  the  antidotes.  After  the  poison 
has  been  neutralized  mucilaginous  and  other 
bland  drinks  must  be  taken  freely. 

Upon  the  skin  sulphuric  acid  acts  as  a  very 
rapid  and  powerful  corrosive.  When  it  has 
been  spilled  or  thrown  upon  the  person  the  part 
should  be  immediately  washed  with  a  weak  solu- 
tion of  sodium  carbonate  or  bicarbonate,  or 
soap  may  be  well  rubbed  into  the  surface. 
After  the  removal  and  neutralization  of  the 
acid,  Carron  oil  or  similar  protective  may  be 
applied.     Further  treatment  is  that  of  a  burn. 

The  holes  burnt  in  linen  by  sulphuric  acid, 
so  long  as  the  texture  is  undisturbed,  are  dis- 
tinguished from  those  produced  by  red-hot 
coals,  by  the  paste-like  characters  of  their  edges. 

Uses  in  the  Arts. — Sulphuric  acid  is  more 
used  in  the  arts  than  any  other  acid.  It  is 
employed  to  obtain  many  of  the  other  acids; 
to  extract  soda  from  common  salt;  to  make 
alum  and  ferric  sulphate;  to  refine  petroleum 
and  paraffin;  to  decompose  the  neutral  fats;  to 
dissolve  indigo;  to  prepare  phosphorus,  chlo- 
rinated lime,  magnesium  sulphate,  etc.  Petro- 
leum refining  and  manufacture  of  fertilizers 
from  phosphatic  materials  consume  the  largest 
amounts  of  sulphuric  acid  in  the  United  States. 

Off.  Prep. — Acidum  Sulphuricum  Aromaticum, 
U.  8.,  Br.;  Acidum  Sulphuricum  Dilutum,  U.  8., 
Br.;  Acidum  Sulphurosum,  U.  8.;  Benzinum 
Purificatum,  U.  8.;  Glycyrrhizinum  Ammoniatum, 
U.  S.;  Liquor  Ferri  Subsulphatis,  U.  8.;  Liquor 
Ferri  Tersulphatis,  V.  8.  ( Br. )  ;  Oleum  Mther- 
eum,  U.  8.;  Pyroxylinum,  Br.;  Spiritus  ^Etheris 
Compositus,  Br.;  Spiritus  ^Etheris  Nitrosi,  U.  8., 
Br. 

ACIDUM  SULPHURICUM  AROMATI- 
CUM. U.  S.,  Br. 

AROMATIC  SULPHURIC  ACID 

(ac'i-dum  sul-phu'rj-cum  ar-o-mat'i-cum) 

"Aromatic  Sulphuric  Acid  should  contain  not 
less  than  20  percent.,  by  weight,  of  absolute 
Sulphuric  Acid  [H2SO4  or  SOa(OH)s  =  97.35], 
partly  in  the  form  of  ethyl-sulphuric  acid." 
U.  S. 

Tinctura  Aromatica  Acida  ;  Elixir  of  Vitriol  ;  Elixir 
vitriolique,  Teinture  (alcoolg)  aromatique  sulphurique, 
Fr. ;  Saure  Aromatische  Tinctur,  Elixir  Vitriol! 
Mynsichti,  Mynsicht's  Elixir,   O. 

*  "  Sulphuric  Acid,  one  hundred  and  eleven 
cubic    centimeters    [or    3    fluidounces,    6    flui- 


drachms,  1  minim] ;  Tincture  of  Ginger,  fifty 
cubic  centimeters  [or  1  fluidounce,  5£  flui- 
drachms] ;  Oil  of  Cinnamon,  one  cubic  centi- 
meter [or  16  minims] ;  Alcohol,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms] . 
Add  the  Sulphuric  Acid  gradually,  and  with 
great  caution,  to  seven  hundred  cubic  centi- 
meters [or  24  fluidounces]  of  Alcohol,  and  allow 
the  mixture  to  cool.  Then  add  to  it  the  Tincture 
of  Ginger  and  the  Oil  of  Cinnamon,  and  after- 
wards enough  Alcohol  to  make  the  whole 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6^  fluidrachms] .  Keep  the  product 
in  glass-stoppered  bottles."   U.  S. 

"  Tincture  of  Ginger,  10  fl.  ounces  (Imperial 
measure)  or  250  cubic  centimetres;  Spirit  of 
Cinnamon,  \  fi.  ounce  (Imp.  meas.)  or  12.5 
cubic  centimetres;  Alcohol  (90  per  cent.),  29£ 
fl.  ounces  (Imp.  meas.)  or  737.5  cubic  centi- 
metres; Sulphuric  Acid,  3  fl.  ounces  (Imp. 
meas.)  or  2419  grains,  or  75  cubic  centimetres 
or  138.2  grammes.  Mix  the  Sulphuric  Acid 
gradually  with  the  Alcohol;  add  the  Spirit  of 
Cinnamon  and  Tincture  of  Ginger."  Br. 

The  formula  adopted  at  the  1880  revision  of 
the  U.  S.  Pharmacopoeia  and  continued  in  the 
1890  and  8th  Revision  is  that  recommended  by 
Thomas  N.  Jamieson,  A.  J.  P.,  1867,  p.  201. 
The  change  in  the  appearance  and  properties 
from  the  preparation  of  the  U.  S.  P.  1870  was 
so  marked  that  the  wisdom  of  making  so  radical 
a  change  was  doubted.  Experience  has  proved, 
however,  that  the  new  preparation  has  not  the 
same  tendency  to  precipitate,  and  the  lightness 
in  color  has  been  offset  by  more  substantial 
advantages.  The  British  formula  has  been  re- 
modelled to  accord  with  the  U.  S'.  P.  The  pro- 
portion of  sulphuric  acid  was  increased  in  the 
U.  S.  P.  (8th  Rev.)  about  10  per  cent,  over  that 
of  the  previous  Pharmacopoeia. 

Properties. — Aromatic  sulphuric  acid  of  the 
older  Pharmacopoeias  was  of  a  deep  reddish 
brown,  but  it  is  a  straw-colored  liquid  when 
freshly  prepared  according  to  the  directions  of 
the  U.  S.  Pharmacopoeia  (8th  Rev.),  of  a  pecul- 
iar aromatic  odor,  and,  when  sufficiently  diluted, 
of  a  grateful  acid  taste.  It  has  been  supposed 
by  some  to  contain  ethylic  ether  or  sulpho- 
vinic  acid,  its  main  ingredients  justifying 
such  a  suspicion;  but  Duncan  of  Edinburgh, 
who  originally  held  this  opinion,  satisfied  him- 
self that  the  alcohol  and  sulphuric  acid,  in  the 
proportions  here  employed,  do  not  generate  a 
single  particle  of  ethylic  ether;  and  Attfield  has 
shown  that  there  is  no  ethyl-sulphuric  acid  in 
the  official  preparation.  (P.  J.,  1869,  p.  471.) 
It  cannot,  however,  be  viewed  merely  as  a 
sulphuric  acid  diluted  with  alcohol  and  contain- 
ing essential  oils,  for  the  difference  between 
fresh  and  old  preparations  is  quite  marked,  and 
a  peculiar  and  agreeable  ethereal  odor  is  devel- 
oped by  age.  The  U.  S.  official  definition  recog- 
nizes the  presence  of  ethyl  sulphuric  acid. 

"  Specific  gravity:  about  0.933  at  25°  C.  (77° 
F.).    If  10  Gm.  of  Aromatic  Sulphuric  Acid  be 
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mixed  in  a  small  flask  with  30  Cc.  of  water  and 
be  boiled  for  several  minutes,  cooled  and  diluted 
with  water  to  measure  100  Cc,  then  48.68  Cc. 
of  this  solution,  to  which  exactly  25  Cc.  of 
normal  potassium  hydroxide  V.S.  have  been 
added,  should  require  not  more  than  5  Cc.  of 
normal  sulphuric  acid  V.S.  for  complete  neutral- 
ization (each  Cc.  of  the  normal  potassium 
hydroxide  V.S.  consumed  corresponding  to  1 
percent,  of  absolute  Sulphuric  Acid),  methyl- 
orange  T.S.  being  used  as  indicator."  U.  S. 

The  sp.  gr.  of  the  British  preparation  is 
"  0.922  to  0.926.  The  neutralizing  power  of  100 
grammes  should  be  equivalent  to  that  of  13.8 
grammes  of  hydrogen  sulphate,  H2SO4."     Br. 

Samples  of  fresh  aromatic  sulphuric  acid  as 
well  as  older  specimens  have  been  assayed  by 
E.  W.  Clark,  and  all  were  found  to  be  more  or 
less  deficient  in  sulphuric  acid;  the  inference  is 
quite  clear  that  there  is  some  decomposition  of 
sulphuric  acid  in  the  preparation  upon  keeping. 
{Ph.  Era,  1SS7,  p.  (if).) 

Uses. — This  valuable  preparation  is  tonic  and 
astringent.  It  acts  precisely  as  does  the  ^4ct- 
dum  Sulphuricum  Dilutum. 

Dose,  from  five  to  fifteen  minims  (0.3  to  0.9 
Cc),  in  a  wineglassful  of  water,  repeated  two 
or  three  times  a  day.  Care  must  be  taken  that 
the  teeth  are  not  injured. 

Off.  Prep. — Infusum  Cinchonse  Acidum,  Dr. 

ACIDUM  SULPHURICUM  DILUTUM. 
U.  S.,  Br. 

DILUTED   SULPHURIC   ACID 

(ac'i-diim   sul-phu'ri-cum  dl-lu'ttim) 

"  Diluted  Sulphuric  Acid  should  contain  not 
less  than  10  percent.,  bv  weight,  of  absolute 
Sulphuric  Acid  [HiSO«or  SOa(OH)2  =  97.35], 
and  about  90  percent,  of  water."  U.  S.  "  100 
parts  by  weight  should  contain  13.65  parts  of 
hydrogen  sulphate,  H2SO4."    Br. 

Aclde  sulphurlque  dllu£,  Fr. ;  Acidum  sulphuricum 
dilutum,  P.  G.;  Verdilnnte  Schwefelsaure,  G. 

*  "  Sulphuric  Acid,  one  hundred  grammes  [or 
3  ounces  av.,  231  grains]  ;  Distilled  Water,  eight 
hundred  and  twenty-five  grammes  [or  29  ounces 
av.,  44  grains],  to  make  nine  hundred  and 
twenty-five  grammes  [or  32  ounces  av.,  274 
grains].  Pour  the  Acid  gradually,  with  con- 
stant stirring,  into  the  Distilled  Water.  Keep 
the  product  in  glass-stoppered  bottles.  Spe- 
cific gravity:  about  1.067  at  25°  C.  (77°  P.). 
It  should  respond  to  the  reactions  and  tests  given 
under  Acidum  Sulphuricum.  To  neutralize 
4.868  Gm.  of  Diluted  Sulphuric  Acid  not  less 
than  10  Cc.  of  normal  potassium  hydroxide  V.S. 
should  be  required  (each  Cc  corresponding  to 
1  percent,  of  absolute  Sulphuric  Acid),  methyl- 
orange  T.S.  being  used  as  indicator."  U.  S. 

"  Sulphuric  Acid,  1  /?.  ounce  and  51  fi. 
drachms  (more  exactly,  1.65  fl.  ounces,  Imperial 
measure)  or  1333  grains,  or  82.7  cubic  centi- 
metres or  152.4  grammes;   Distilled  Water,   a 


sufficient  quantity.  Half  fill  with  Distilled 
Water  a  glass  flask  the  capacity  of  which  to  a 
mark  on  the  neck  is  one  pint  (Imp.  meas.)  or 
one  thousand  cubic  centimetres.  Then  introduce 
the  Sulphuric  Acid,  and  add  very  gradually 
Distilled  Water  until  the  mixture,  after  it  has 
been  shaken  and  cooled  to  60°  F.  (15.5°  C), 
measures  one  pint  (Imp.  meas.)  or  one  thousand 
cubic  centimetres."     Br. 

This  preparation  is  sulphuric  acid  diluted  to 
such  an  extent  as  to  make  it  convenient  for 
prescription.  It  is  not  exactly  coincident  in 
strength  as  directed  in  the  two  Pharmacopoeias, 
the  U.  S.  acid  (sp.  gr.  1.067)  being  weaker 
than  the  British  (sp.  gr.  1.094),  but  slightly 
stronger  than  that  formerly  official;  but  the 
difference  is  not  so  great  as  to  be  of  practical 
importance.  The  British  Pharmacopoeia  re- 
quires that  "  each  gramme  should  require  for 
neutralization  2.8  cubic  centimetres  of  the 
volumetric  solution  of  sodium  hydroxide."  Br. 
The  strong  acid  is  added  gradually  to  the  water, 
to  guard  against  the  too  sudden  production  of 
heat,  which  might  cause  the  fracture  of  the 
vessel.  During  the  dilution,  when  commercial 
sulphuric  acid  is  used,  the  liquid  becomes 
slightly  turbid,  and  in  the  course  of  a  few  days 
deposits  a  grayish-white  powder,  which  is  lead 
sulphate,  and  from  which  the  diluted  acid  should 
be  poured  off.  This  noxious  salt  is  thus  dis- 
posed of;  but  potassium  sulphate,  another 
impurity  in  the  strong  acid,  still  remains.  The 
presence  of  a  little  potassium  sulphate  will  do 
no  harm ;  but,  if  it  should  be  fraudulently  intro- 
duced into  the  strong  acid  to  increase  its 
specific  gravity,  its  amount  may  be  ascertained 
by  saturating  the  acid,  after  dilution,  with 
ammonia,  and  expelling  by  a  red  heat  the 
ammonium  sulphate  formed.  Whatever  potas- 
sium sulphate  is  present  will  remain  behind.  If 
the  directions  of  the  Pharmacopoeias  are  strictly 
carried  out,  and  the  kind  of  sulphuric  acid  is 
used  which  is  known  in  commerce  as  chemically 
pure,  responding  to  the  tests  given  under  the 
head  of  Acidum  Sulphuricum,  the  official  ma- 
nipulations will  be  all-sufficient. 

Uses. — Diluted  sulphuric  acid  is  tonic,  refrig- 
erant, and  astringent.  It  is  given  in  typhoid 
fever,  and  often  with  advantage.  In  the  con- 
valescence from  protracted  fevers  it.  acts  bene- 
ficially as  a  tonic,  exciting  the  appetite  and 
promoting  digestion.  As  an  astringent,  it  is 
employed  in  colliquative  sweats,  passive  hem- 
morrhages,  and  diarrhoeas  dependent  on  a  re- 
laxed state  of  the  mucous  membrane  of  the 
intestines,  i.e.,  in  serous  diarrhoeas.  In  1851, 
Buxton  of  London,  called  attention  to  its  great 
value  in  choleraic  diarrhoeas;  his  assertions  have 
received  abundant  confirmation  both  in  this 
country  and  in  England.  (See  M.  T.  G.,  Oct. 
1853;  M.  S.  Rep.,  ix.  199;  P.  M.  T.,  iii.  649.) 
In  incipient  cholera  it  is  an  efficient  remedy; 
diluted  with  water,  it  may  be  given  every  twenty 
minutes  in  ordinary  cases,  every  quarter  of  an 
hour  in  severe  cases.  For  bilious  diarrhoea  the 
acid  is  not  a  suitable  remedy.     In  calculous  af- 
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fections  attended  with  phosphatic  sediments  it 
is  the  proper  remedy,  being  preferable  to  hydro- 
chloric acid,  as  less  liable  to  disorder  the  stom- 
ach by  continued  use.  It  is  added  with  ad- 
vantage to  infusions  of  cinchona,  the  alkaloids 
of  which  it  tends  to  hold  in  solution.  As  it  is 
injurious  to  the  teeth,  it  is  best  taken  by  sucking 
it  through  a  glass  tube  or  quill.  It  is  much  less 
used  in  the  United  States  than  is  the  elixir  of 
vitriol.  An  elegant  form  for  its  administration 
is  the  Compound  Infusion  of  Rose,  U.  S.  1870. 

Dose,  ten  to  thirty  minims  (0.6  to  1.8  Cc). 

Off.  Prep. — Antimonium  Sulphuratum,  Br.; 
Ferri  et  Quininse  Citras,  Br;  Ferri  Sulphas 
Granulatus,  U.  8.;  Infusum  Rosae  Acidum,  Br.; 
Syrupus  Rosa,  U.  S. 

ACIDUM  SULPHUROSUM.  U.  S.,  Br. 

SULPHUROUS  ACID 

(ac'i-dum  sul-phu-ro'sum) 

"An  aqueous  solution  containing  not  less 
than  6  percent.,  by  weight,  of  sulphur  dioxide 
[S02  =  63.59],  and  about  94  percent,  of  water." 
U.  S.  "An  aqueous  solution  containing  6.4 
per  cent,  of  hydrogen  sulphite,  H2SO3,  cor- 
responding to  5  per  cent,  by  weight  of  sul- 
phurous anhydride,  SO2.  The  sulphurous 
anhydride  may  be  prepared  by  burning  sul- 
phur in  air  or  oxygen,  or  by  boiling  sulphuric 
acid  with  carbon,  mercury,  or  copper."    Br. 

Acide  sulfureux,  Fr.;  Schwefligsaure,  Schweflig- 
saurewasser,  <?. 

*  "  Sulphuric  Acid,  sixty  cubic  centimeters  [or 
2  fluidounces,  14  minims] ;  Charcoal,  in  coarse 
powder,  twenty  grammes  [or  309  grains] ; 
Distilled  Water,  five  hundred  cubic  centimeters 
[or  16 \  fluidounces].  Introduce  the  Charcoal 
into  a  glass  flask  having  a  capacity  of  about 
five  hundred  cubic  centimeters,  add  the  Acid, 
and  mix  them  well.  Connect  the  flask  by  means 
of  bent  glass  tubing,  about  fifty  centimeters  in 
length,  with  a  wash-bottle  having  a  capacity  of 
about  two  hundred  cubic  centimeters,  contain- 
ing about  fifty  cubic  centimeters  [or  1  fluid- 
ounce,  5  fluidrachms]  of  water,  so  that  the  end 
of  the  inlet  tube  shall  be  below  the  surface  of 
the  water.  Through  the  triply  perforated  rub- 
ber stopper  of  the  wash-bottle  pass  a  safety 
tube,  which  should  reach  nearly  to  the  bottom 
of  the  bottle,  and  connect  the  latter,  by  means  of 
glass  tubing,  with  a  bottle  provided  with  a  doubly 
perforated  rubber  stopper,  having  a  capacity 
of  about  one  thousand  cubic  centimeters,  and 
containing  five  hundred  cubic  centimeters  [or 
16£  fluidounces]  of  well-cooled  Distilled  Water. 
The  inlet  tube  should  dip  about  twenty-five 
millimeters  below  the  surface  of  the  Distilled 
Water.  By  means  of  a  second  tube  connect 
this  bottle  with  another  containing  water,  the 
end  of  the  tube  extending  five  centimeters  below 
the  surface.  Having  ascertained  that  all  the 
connections  are  air-tight,  apply  a  moderate 
heat  to  the  flask  containing  the  Sulphuric  Acid 


and  Charcoal,  until  the  evolution  of  gas  has 
nearly  ceased,  and,  during  the  passage  of  the 
gas,  keep  the  bottle  containing  the  Distilled 
Water  at  or  below  10°  C.  (50°  F.),  by  surround- 
ing it  with  cold  water  or  ice.  Assay  a  small 
portion  of  the  Sulphurous  Acid  by  the  method 
given  below.  Then  add  to  the  remainder  suffi- 
cient Distilled  Water  to  bring  the  product  to 
the  strength  of  6.4  percent.,  by  weight,  of  sul- 
phur dioxide.  Finally  pour  the  Sulphurous 
Acid  into  dark  amber-colored,  glass-stoppered 
bottles,  which  should  be  completely  filled,  and 
kept  in  a  cool  place,  protected  from  light. 
Owing  to  its  rapid  deterioration,  Sulphurous 
Acid  should  be  frequently  assayed,  and  none 
should  be  dispensed,  if  it  fails  to  conform  to  the 
assay  given  below."    U.  S. 

The  British  Pharmacopoeia  no  longer  gives  a 
detailed  process.  The  process  of  the  U.  S. 
Pharmacopoeia  is  essentially  that  of  Wittstein. 
The  sp.  gr.  of  the  U.  S.  preparation  is  about 
1.028,  of  the  British,  1.025,  the  former  being 
slightly  stronger. 

The  rationale  of  the  process  is  simple.  When 
the  sulphuric  acid  (H2SO4)  and  charcoal  are 
heated  together,  two  molecules  of  the  former 
give  up  each  an  atom  of  oxygen  to  the  latter, 
and  there  are  thus  produced  sulphur  dioxide  and 
carbon  dioxide,  which,  having  been  first  passed 
through  a  wash  bottle  containing  a  little  water 
to  absorb  impurities,  are  received  into  the  dis- 
tilled water,  where  the  sulphur  dioxide  is 
absorbed,  while  the  greater  part  of  the  carbon 
dioxide  escapes: 

4H2SO4  +  C2  =  2CO2  +  4H2O  +  4SOa 
The  excess  of  sulphur  dioxide  or  sulphurous 
acid  gas  which  escapes  absorption  may  be 
received  into  a  solution  of  sodium  carbonate, 
to  prevent  the  escape  of  gas  into  the  room. 
The  point  of  saturation  may  be  roughly  indi- 
cated by  the  bubbles  formed  by  the  escape  of 
the  gas  from  the  distilled  water  being  equal  in 
size  to  those  formed  in  the  wash  bottle.  If 
there  is  any  difficulty  in  getting  the  solution  up 
to  the  official  strength,  the  proportionate 
amount  of  sulphuric  acid  and  of  charcoal  should 
be  increased,  and  care  exercised  that  the  gas 
pass  through  the  water  in  an  abundant  stream. 
The  direction  to  keep  the  acid  in  well  stoppered 
bottles,  in  a  cool  place,  is  necessary  in  con- 
sequence of  the  strong  tendency  of  the  gas 
to  escape  and  to  undergo  oxidation.  Old  sul- 
phurous acid  often  contains  sulphuric  acid, 
which  may  be  nearly  all  removed  by  the  cautious 
addition  of  barium  sulphite  and  the  removal 
by  filtration  of  the  precipitated  sulphate. 

According  to  W.  L.  Scott  (P.  J.,  Oct.  1869, 
p.  217),  the  best  results  are  obtained  when  sul- 
phuric acid  containing  75  per  cent,  of  anhy- 
drous acid  is  employed;  when  a  too  concen- 
trated acid  is  used,  a  part  of  it  is  entirely  re- 
duced and  sulphur  deposited,  while  a  too 
diluted  acid  causes  the  evolution  of  hydrogen 
sulphide.  He  also  affirms  that  a  purer  gas  is 
obtained  by  placing  a  little  lead  sulphite  and  a 
few  pieces  of  charcoal  in  the  wash  bottles. 


I 


78 


Acidum  Sulphur  os.utn. 


PART  I. 


F.  C.  Calvert  gives  a  process  for  preparing 
this  acid  on  a  large  scale  by  which  he  avoids 
all  the  inconveniences  usually  attendant  on  its 
manufacture,  and  has  prepared  thousands  of 
gallons  daily  of  a  saturated  solution.  It  con- 
sists in  burning  sulphur  in  a  small  furnace,  and 
conducting  the  acid  gas  through  earthenware 
tubes  surrounded  with  water  so  as  to  cool  them. 
The  gas  is  then  made  to  ascend  through  a 
wooden  tube  40  feet  high  and  about  4  feet 
wide,  sometimes  called  a  coke  scrubber,  filled 
with  pumice  stone  previously  washed  first  with 
hydrochloric  acid  and  then  with  water.  A  cer- 
tain amount  of  water  is  introduced  into  the 
tube  from  above,  which,  in  its  descent,  meets  and 
dissolves  the  gas,  and  runs  out  saturated  from 
the  bottom  of  tbe  tube  into  an  air  tight  reser- 
voir. (P.  J.,  xvii.  512.)  Where  sulphurous  acid 
is  to  be  used  as  a  disinfectant,  carbon  disul- 
phide,  either  pure  or  mixed  with  petroleum,  or 
sulphur  moistened  with  wood  alcohol,  may  be 
burned  in  the  room  to  be  disinfected.  Keates 
(Chem.  News,  Dec.  8,  1876)  suggests  the  use 
of  a  suitable  lamp.  Stevenson  uses  an  open 
copper  dish  or  porcelain  capsule,  and  simply 
ignites  the  liquid;  care  should  be  used,  however, 
as  the  disulphide  is  very  inflammable  and  vola- 
tile. A  purer  sulphurous  acid  than  the  official 
may  be  made  by  John  Kennedy's  process, 
that  of  reducing  sulphuric  acid  with  metallic 
copper  and  passing  the  gas  through  a  cylinder 
containing  lumps  of  moist  charcoal  and  then 
through  a  wash  bottle.  The  by-product  is  avail- 
able as  copper  sulphate.  (A.  J.  P.,  1886, 
p.  226.) 

Properties. — The  official  sulphurous  acid  is  a 
strong  solution  of  sulphurous  oxide  gas.  The 
oxide  is  an  irrespirable  gas,  of  a  suffocating 
odor  familiar  to  every  one  as  that  of  burning 
sulphur,  which  is  converted  into  it  by  combus- 
tion. If  inhaled  in  the  concentrated  state,  it 
proves  fatal.  Cold  reduces  it  to  a  colorless 
liquid,  which  boils  at  —10.5°  C.  (13.1°  F). 
It  has  the  sp.  gr.  2.21,  liquefies  at  — 10°  C. 
(14°  F.),  has  a  strong  acid  reaction,  extin- 
guishes burning  bodies,  has  the  power  of  bleach- 
ing many  colored  substances,  and  has  a  strong 
affinity  for  oxygen,  with  which  it  combines  in 
the  presence  of  water,  forming  sulphuric  acid. 
Water  at  18°  C.  (65°  F.)  takes  up  about  50 
volumes  of  gas,  and  the  solution  has  the  sp. 
gr.  1.04.  (Brande  and  Taylor.)  Liquefied  sul- 
phurous acid  gas  (oxide)  is  now  manufactured 
by  Pictet  in  Geneva,  and  is  sent  into  commerce 
in  copper  cylinders.  It  also  forms  the  basis  of 
the  Pictet  ice  making  process.  The  Pictet 
machines  are  constructed  to  use  either  the  pure 
SOa  or  the  "  Pictet  fluid,"  a  mixture  of  com- 
pressed carbon  dioxide  and  sulphur  dioxide. 

Sulphurous  acid  sometimes  exists  as  an  im- 
purity in  hydrochloric,  acetic,  and  other  acids; 
according  to  P.  Schweitzer,  the  minutest  quan- 
tity may  be  detected  by  dissolving  zinc  in  the 
suspected  acid,  when,  if  sulphurous  acid  be  pres- 
ent, hydrogen  sulphide  will  be  evolved,  recogni- 
zable by  its  odor.     (Chem.  News,  xxviii.  293.) 


When  sulphurous  acid  is  exposed  to  the  air 
it  slowly  absorbs  oxygen,  with  the  formation 
of  sulphuric  acid,  and  acquires  a  sour  taste, 
and  the  property  of  changing  vegetable  blues 
to  red.  When  kept  in  closed  vessels  exposed 
to  the  sunlight,  a  portion  of  it  is  decomposed, 
sulphur  being  deposited  and  sulphuric  acid 
formed  by  the  union  of  the  liberated  oxygen  with 
other  portions  of  the  acid.  (A.  J.  P.,  xlii.  352.) 
It  should  be  entirely  volatilized  by  heat.  It 
decolorizes  iodine  by  producing  hydriodic  acid, 
and  on  this  fact  is  based  the  Br.  test  given 
below.     It  decomposes  bone  calcium  phosphate. 

"A  colorless  liquid,  having  the  characteristic 
odor  of  burning  sulphur,  and  an  acid,  sulphur- 
ous taste.  Specific  gravity:  not  less  than  1.028 
at  25°  C.  (77°  F.).  By  heat  it  is  completely 
volatilized.  Blue  litmus  paper  moistened  with 
the  Acid  is  first  reddened  and  afterwards 
bleached.  On  gently  heating  a  few  Cc.  of  the 
Acid  in  a  test-tube,  the  gas  evolved  will 
blacken  a  strip  of  paper  moistened  with 
mercurous  nitrate  T.S.,  but  will  not  affect  one 
moistened  with  lead  acetate  T.S.  On  mixing,  in 
a  test-tube,  1  Cc.  of  Sulphurous  Acid  with  5 
Cc.  of  diluted  hydrochloric  acid,  and  adding 
a  small  piece  of  pure  zinc,  hydrogen  sulphide 
gas  will  be  evolved,  which  will  blacken  a  strip 
of  paper  moistened  with  lead  acetate  T.S.  If 
to  10  Cc.  of  Sulphurous  Acid  there  be  added 
1  Cc.  of  diluted  hydrochloric  acid,  and  after- 
wards 1  Cc.  of  barium  chloride  T.S.,  not  more 
than  a  slight  turbidity  should  be  at  once  pro- 
duced (limit  of  sulphuric  acid)."     U.  S. 

Assay  of  Sulphurous  Acid. — "  Introduce  into 
a  stoppered  weighing-bottle  2  Cc.  of  Sulphurous 
Acid  and  weigh  accurately.  To  this  add  50 
Cc.  of  tenth-normal  iodine  V.S.,  and  allow  it 
to  stand  for  five  minutes,  then  slowly  add  tenth- 
normal sodium  thiosulphate  V.S.  until  the  mix- 
ture is  just  decolorized.  Subtract  the  number  of 
cubic  centimeters  of  the  tenth-normal  sodium 
thiosulphate  V.S.  used,  from  50,  and  multiply 
the  difference  by  0.318,  and  divide  this  product 
by  the  weight  of  the  Acid  taken ;  the  quotient 
represents  the  percentage  of  absolute  Sulphur- 
ous Acid  in  the  latter.  Dilute  the  Sulphurous 
Acid  with  distilled  water,  as  directed  in  the  pro- 
cess above,  so  that  it  shall  have  the  strength  of 
6.4  per  cent,  of  sulphur  dioxide."  U.  S.  "  It 
gives  but  a  slight  precipitate  with  solution  of 
barium  chloride  (absence  of  excess  of  sulphates), 
but  a  copious  precipitate  if  solution  of  chlorine 
also  be  added.  When  evaporated  it  leaves  no 
residue.  Specific  gravity  1.025.  Mixed  with 
100  times  its  volume  of  recently  boiled  and 
cooled  water,  and  a  little  mucilage  of  starch, 
it  should  not  acquire  a  permanent  blue  color 
with  the  volumetric  solution  of  iodine  until, 
for  each  gramme  of  the  acid,  15.7  cubic  centi- 
metres of  the  volumetric  solution  of  iodine  have 
been  added."    Br. 

Uses. — Sulphurous  acid  is  a  powerful  anti- 
septic and  germicide,  arresting  putrefaction  and 
other  fermentations  by  killing  the  organisms 
which  produce  them.     It  is  supposed  to  be  thus 
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destructive  by  its  anti-oxygenizing  or  reducing 
influence,  suffocating  organic  beings  by  denying 
them  the  oxygen  necessary  to  their  existence; 
but  it  probably  acts  also  by  a  physiological 
property  independently  of  its  mere  chemical 
effect.  Sulphurous  acid  and  sulphites  are 
widely  used  for  preserving  food,  especially  dried 
fruits.  So-called  "  sulphite  powders  "  contain- 
ing either  sodium  sulphite  or  calcium  or  mag- 
nesium bisulphites  have  figured  largely  in  pure 
food  prosecutions,  as  being  used  to  brighten 
the  color  of  chopped  meat  in  "  Hamburg 
steaks."  According  to  the  experiments  of 
L.  Pfeiffer  {A.  E.  P.  P.,  xxvii.),  the  sulphites 
are  capable  of  causing  death  by  paralyzing 
the  heart  and  also  the  respiratory  and  other 
motor  nerve  centres,  but  are  so  rapidly  and 
completely  changed  into  the  sulphates  that 
unless  given  in  enormous  amount  they  exert 
very  little  influence  upon  the  system;  96.5 
per  cent,  of  the  sulphite  was  regained  from 
the  urine  as  a  sulphate,  and  86  per  cent,  passed 
out  in  five  hours  after  ingestion.  Although 
Robert  Bird  affirms  that  sulphurous  acid  and 
its  salts  are  powerful  antipyretics  (Am.  J. 
M.  S.,  lviii.  236),  and  the  acid  in  the 
form  of  the  fumes  of  burning  sulphur  has 
been  used  by  inhalation  in  low  fevers,  diph- 
theria, and  whooping  cough  with  alleged  advan- 
tage, yet  the  sulphites  are  at  present  em- 
ployed in  medicine  almost  solely  as  germicides 
and  parasiticides.  In  pyrosis  and  in  cases  of 
sarcince  ventriculi  sulphurous  acid  may  be  taken 
internally;  but  one  of  the  sulphites,  as  sodium 
sulphite,  is  perhaps  preferable  for  the  purpose, 
as  it  yields  the  acid  always  by  decomposition  in 
the  stomach.  As  an  external  application,  it 
is  used  in  psora,  the  different  forms  of  porrigo, 
trichosis  of  the  scalp,  pityriasis  versicolor,  and 
the  thrush  of  children,  all  parasitic  affections, 
either  animalcular  or  cryptogamous,  generally 
yielding  to  it,  if  proper  care  be  taken,  by  pre- 
vious removal  of  scabs  or  scales,  to  bring  it  into 
contact  with  the  morbific  cause.  When  locally 
used  it  should  be  diluted  with  two  or  three 
measures  of  water  or  of  glycerin,  and  applied  as 
a  lotion,  or  by  cloths  wet  with  it.  Sulphurous 
acid  constitutes  the  active  principle  of  burning 
sulphur  fumes,  used  for  disinfecting  purposes. 
Dose,  for  internal  use,  half  to  one  fluidrachm 
(1.8  to  3.75  Cc),  well  diluted. 

ACIDUM  TANNICUM.  U.  S.,  Br. 

TANNIC  ACID     [Gallotannic  Acid] 
(ae'i-dum  tan'ni-cum) 

HC14H909  =  319.66 

"A  monobasic  organic  acid  [C13H9O7.COOH], 
obtained  from  nutgall."  U.  S.  "  Tannic  acid, 
Ci4Hio09,2H20,  may  be  extracted  by  water- 
saturated  ether  from  Galls  which  have  been  sub- 
jected to  a  special  fermentation."   Br. 

Tannin,  Digalllc  Acid,  Acidum  Gallo-tannlcum, 
Tannlnum ;  Aclde  tannique.  Tannin  officinal,  Fr. 
Cod.;  Acidum  tannicum,  P.  O. ;  Gerbsaure,  Gallusgerb- 
saure  Tannin,  O. ;  Acido  tannieo,  It.;  Acido  tanico, 
Sp. 


The  present  British  Pharmacopoeia  does  not 
give  a  detailed  process  for  preparing  tannic 
acid ;  the  former  British  Pharmacopoeia  adopted 
a  process  which  was  almost  identical  with  that 
of  the  U.  S.  P.  1870,  both  being  essentially 
the  process  of  Leconnet,  modified  by  Domine, 
which  had  been  substituted  for  that  of  Pelouze 
previously  employed  in  both  Pharmacopoeias. 
The  process  of  the  British  Pharmacopoeia 
(1885)  was  as  follows :  "  Galls  in  powder,  Ether, 
of  each  a  sufficient  quantity.  Expose  the  pow- 
dered galls  to  a  damp  atmosphere  for  two  or 
three  days,  and  afterwards  add  sufficient  ether 
to  form  a  soft  paste.  Let  this  stand  in  a  well- 
closed  vessel  for  twenty-four  hours,  then,  having 
quickly  enveloped  it  in  a  linen  cloth,  submit 
it  to  strong  pressure  in  a  suitable  press,  so  as 
to  separate  the  liquid  portion.  Reduce  the 
pressed  cake  to  powder,  mix  it  with  sufficient 
ether,  to  which  one-sixteenth  of  its  bulk  of  water 
has  been  added,  to  form  again  a  soft  paste,  and 
press  this  as  before.  Mix  the  expressed  liquids, 
and  expose  the  mixture  to  spontaneous  evapora- 
tion until,  by  the  aid  subsequently  of  a  little 
heat,  it  has  acquired  the  consistence  of  a  soft 
extract;  then  place  it  on  earthen  plates  or 
dishes,  and  dry  it  in  a  hot-air  chamber 
at  a  temperature  not  exceeding  212°  F. 
(100°  C.)."   Br.  (1885). 

While  the  Pelouze  process  yields  the  tannic 
acid  probably  in  a  somewhat  purer  state  than 
Leconnet's,  it  is  less  easy  of  performance,  and 
much  less  productive,  and  the  product  of  the 
above  formula  is  sufficiently  pure  for  all  prac- 
tical purposes.  The  addition  of  a  little  alcohol 
— 8  per  cent.,  for  example — to  the  ethereal  men- 
struum still  further  increases  the  product.  The 
exposure  of  the  powdered  galls  to  a  damp 
atmosphere  for  two  or  three  days  is  for  the  pur- 
pose of  inducing  a  special  fermentation,  where- 
by the  yield  of  tannin  is  materially  increased. 
There  appear  to  be  two  coloring  principles  in 
galls,  one  soluble  in  ether  and  not  in  alcohol,  the 
other  in  alcohol  and  not  in  ether.  Hence,  while 
the  tannic  acid,  in  whichever  way  procured,  is 
yellowish,  that  obtained  by  ether  has  a  greenish 
tint,  while  that  obtained  by  the  addition  of 
alcohol  is  slightly  brownish.  In  consequence  of 
the  mode  in  which  the  acid  is  dried,  in  thin 
layers,  on  tinned  or  glass  plates,  and  equally 
exposed  to  the  heat  above  and  below,  it  froths 
up  on  the  escape  of  the  ether,  and  concretes  in 
a  soft,  cellular,  friable  form,  which  is  strikingly 
characteristic  of  the  preparation  made  in  strict 
accordance  with  the  formula. 

From  a  superficial  examination  of  this  pro- 
cess, it  might  appear  that  the  result  can  be  noth- 
ing more  than  an  ethereal  extract;  but  it  is 
necessary  that  the  ether  employed  should  con- 
tain water,  as  it  is  directed  to  be  washed;  and 
yet  the  quantity  of  water  is  so  small  that  it  can 
hardly  operate  by  its  mere  solvent  power.  The 
circumstances  attendant  upon  the  process  of 
Pelouze  afford  the  means  of  a  satisfactory  ex- 
planation, which  was  first  suggested  by  Beral. 
In   this,   the   powdered  galls  are  submitted   to 
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percolation  by  watered  ether,  and  the  liquid 
which  passes  separates  into  two  layers,  a 
heavier  which  sinks  to  the  bottom  and  a  lighter 
which  floats  upon  the  surface.  It  is  the  heavier 
which  contains  the  tannic  acid,  and  from  which 
the  acid  is  obtained  by  evaporation.  The  most 
probable  explanation  is  that  ether,  water,  aud 
tannic  acid  unite  to  form  a  definite  compound, 
in  which  the  affinities  are  too  feeble  to  resist  the 
tendency  of  the  ether  to  rise  in  vapor,  and 
which  is,  therefore,  decomposed  by  its  evapora- 
tion. The  proportion  of  the  menstruum  to  the 
galls  is  very  small,  much  smaller  than  would  be 
employed  to  obtain  an  extract;  and  the  whole 
or  nearly  the  whole  of  both  liquids  is  probably 
occupied  in  the  formation  of  the  definite  com- 
pound referred  to,  thus  leaving  little  or  none 
to  act  merely  as  solvents.  Hence  the  exclusion 
from  the  resulting  acid,  in  great  measure,  of 
the  other  soluble  constituents  of  the  galls;  and 
the  slight  amount  of  impurity  really  present 
in  the  acid  is  probably  owing  to  the  action  of 
that  small  quantity  of  the  menstruum  not  occu- 
pied in  forming  the  liquid  compound.  Opinion 
is  not  altogether  united  in  this  explanation,  but 
it  is  that  which  appears  to  us  the  best  to  account 
for  the  phenomena  of  the  case.  It  has  been 
stated  that  the  tannic  acid  obtained  by  either 
process  has  a  more  or  less  yellowish  tint.  From 
this,  according  to  F.  Kummel,  it  may  be  freed 
by  the  percolation,  through  recently  ignited 
animal  charcoal,  of  its  solution  in  a  mixture  of 
ether  and  alcohol.  It  has,  too,  a  slight  odor, 
which,  according  to  Procter,  is  derived  from  a 
volatile  odorous  principle  existing  in  galls, 
which  he  succeeded  in  separating  from  the  acid 
by  the  action  of  benzene.  From  30  to  35  per 
cent,  of  tannic  acid  is  obtained  from  galls  by 
Pelouze's  method;  60  per  cent,  by  that  of 
Leconnet.  Alcohol  tannin  and  water  tannin 
are  terms  used  to  indicate  the  method  of  ex- 
traction; in  the  former  the  powdered  nutgall 
is  percolated  with  alcohol  (50  per  cent.)  and 
the  solution  of  tannin  evaporated  in  a  vacuum 
apparatus;  in  the  water  tannin,  water  is  used 
as  in  the  ether  process  as  above  described  and 
the  aqueous  solution  evaporated  in  vacuo. 
Gartenmeister  used  acetic  ether  for  a  solvent 
and  a  patent  was  secured  for  this  process  in 
Germany. 

Crystallized  tannic  acid  is  said  to  be  made  by 
forcing  a  thick  syrupy  solution  of  tannin 
through  finely  perforated  sieves  and  dropping 
the  threads  from  a  height  upon  rapidly  revolv- 
ing wooden  cylinders  and  scraping  off  the  pro- 
duct. The  term  crystallized  is  of  course  a  mis- 
nomer, as  tannin  is  amorphous.  For  the  prep- 
aration of  tannin  from  Chinese  galls,  Oscar 
Rothe  proposes  the  following  as  a  superior  pro- 
cess. Macerate  eight  parts  of  the  powdered 
galls  with  twelve  of  ether  and  three  of  strong 
alcohol  for  two  days,  decant,  renew  the  men- 
struum, and  finally  express.  Mix  the  liquids, 
and  after  standing  decant  from  the  sediment, 
add  twelve  parts  of  water,  recover  the  alcohol 
and    ether    by    distillation,    rapidly    filter    the 


aqueous  solution,  and  quickly  evaporate  by 
means  of  a  steam  bath;  dry,  and  pulverize  the 
residue.    (A.  J.  P.,  xlii.  403.) 

Henry  Trimble  and  J.  C.  Peacock  recommend 
acetone  as  a  valuable  solvent  for  extracting 
tannin  from  oak  bark  (Proc.  A.  Ph.  A.,  1893, 
p.  110),  and  acetone  is  now  largely  used  by 
manufacturers  as  a  solvent  in  extracting  tannin 
from  galls.  B.  L.  DeGraffe  {A.  J.  P.,  1896, 
313)  recorded  investigations  upon  the  plants 
of  the  Ericaceae  to  determine  the  character 
of  their  tannins;  acetone  and  acetic  ether 
were  used  as  solvents.  For  Sisley's  method  of 
preparing  pure  tannin,  see  Proc.  A.  Ph.  A., 
1894, 1087. 

The  term  tannin  is  applied  to  a  class  of  vege- 
table principles  the  aqueous  solutions  of  which 
give  blue  or  green  colors  or  precipitates  with 
ferric  salts,  and  precipitate  solutions  of  gelatin 
and  albumin.  They  are  mainly  glucosides. 
Chemists  have  recognized  two  kinds,  one  dis- 
tinguished by  producing  a  bluish-black  pre- 
cipitate with  ferric  salts,  and  the  other  charac- 
terized by  producing  a  greenish-black  or  dark 
olive  precipitate  with  the  same  salts.  The 
former  is  the  one  which  has  received  most  atten- 
tion, and  from  an  examination  of  which  the 
characters  of  tannin  have  generally  been  given. 
It  is  the  substance  described  in  this  article.  It 
is  called,  for  the  sake  of  distinction,  gallo- 
tannic  acid.  According  to  Pettenkofer,  it  is 
found  only  in  perennial  plants,  indicating  some 
relation  to  the  production  of  woody  fibre. 
(Buchner's  Neues  Repert.,  iii.  74-76.)  Henry 
Trimble  (The  Tannins,  vol.  ii.  p.  132,  Phila., 
1894)  classifies  the  tannins  into  two  main 
groups:  Group  a.  Gallotannic  acid,  chestnut 
wood  tannin,  chestnut  bark  tannin,  pome- 
granate bark  tannin,  and  sumac  tannin.  Group 
b.  Oak  bark  tannin,  mangrove  tannin,  canaigre 
tannin,  rhatany  tannin,  kino  tannin,  catechu 
tannin,  and  tormentil  tannin.  R.  Wagner 
(Bull.  Soc.  Chim.,  1866,  ii.  461)  divides  tannin 
into  two  great  classes:  pathological,  found  only 
in  diseased  vegetable  tissue,  as  gallotannic  acid, 
etc.;  and  physiological,  occurring  in  leaves, 
bark,  wood,  etc.  in  a  natural  state,  as  querci- 
tannic  acid,  etc. 

For  another  scheme  of  classification  of  the 
tannins,  based  on  the  products  they  yield  when 
heated  alone,  when  heated  with  diluted  acid,  and 
when  fused  with  caustic  alkali,  see  Allen,  Com. 
Org.  Anal.,  2d  ed.,  vol.  iii.,  part  i.,  p.  77. 

Properties. — Pure  tannic  acid  is  solid,  un- 
crystallizable,  white,  or  slightly  yellowish,  in- 
odorous; taste  strongly  astringent  without  bit- 
terness, very  soluble  in  water,  much  less  soluble 
in  alcohol  and  ether,  especially  when  anhydrous, 
insoluble  in  the  fixed  and  volatile  oils. 

The  U.  S.  Pharmacopoeia  thus  describes  this 
acid:  "A  light  yellowish,  amorphous  powder, 
gradually  turning  darker  when  exposed  to  air 
and  light,  usually  cohering  in  the  form  of 
glistening  scales  or  spongy  masses,  odorless,  or 
having  a  faint,  characteristic  odor,  and  a 
strongly  astringent  taste.     Soluble  in  about  0.34 
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part  of  water  and  in  about  0.23  part  of  alcohol 
at  25°  C.  (77°  F.) ;  very  soluble  in  boiling- 
water,  and  in  boiling  alcohol;  also  in  about 
1  part  of  glycerin,  with  the  application  of  a 
moderate  heat;  freely  soluble  in  diluted  alco- 
hol, sparingly  in  absolute  alcohol;  almost 
insoluble  in  absolute  ether,  chloroform,  ben- 
zene, or  petroleum  benzin.  When  heated  on 
platinum  foil,  the  Acid  is  gradually  con- 
sumed, leaving  not  more  than  0.2  percent, 
of  ash.  An  aqueous  solution  of  Tannic  Acid 
reddens  blue  litmus  paper.  The  addition  of  a 
small  quantity  of  ferric  chloride  T.S.  to  an 
aqueous  solution  of  the  Acid  produces  a  bluish- 
black  color  or  precipitate.  On  adding  to  an 
aqueous  solution  (1  in  100)  of  Tannic  Acid  a 
small  quantity  of  calcium  hydroxide  T.S.,  a 
pale  bluish-white,  flocculent  precipitate  is  pro- 
duced which  is  not  dissolved  on  shaking  (dif- 
ference from  gallic  acid),  and  which  becomes 
more  copious  and  of  a  deeper  blue  by  the  addi- 
tion of  a  moderate  excess  of  calcium  hydroxide 
T.S.,  while  a  large  excess  of  the  latter  imparts 
a  pale  pinkish  tint  to  the  solution.  The  aqueous 
solution  of  the  Acid  produces  precipitates  with 
most  alkaloids  and  glucosides,  and  with  test 
solutions  of  gelatin,  albumin,  and  starch  (dis- 
tinction from  gallic  acid).  If  2  Gm.  of  Tannic 
Acid  be  dissolved  in  10  Cc.  of  boiling  water, 
and  the  liquid  allowed  to  cool,  no  turbidity 
should  be  produced  on  diluting  5  Cc.  of  the  solu- 
tion with  10  Cc.  of  alcohol  (absence  of  gum 
or  dextrin),  or  with  10  Cc.  of  water  (absence 
of  resinous  substances)."  U.  S.  "It  is  pre- 
cipitated from  its  aqueous  solution  and  loses 
its  astringency  in  the  presence  of  many  mineral 
salts  and  acids.  The  aqueous  solution  precipi- 
tates solutions  of  isinglass,  albumen,  alkaloids, 
and  tartarated  antimony,  and  gives  with  test- 
solution  of  ferric  chloride  a  bluish-black  color. 
It  should  leave  no  appreciable  residue  when 
incinerated  with  free  access  of  air."   Br. 

Commercial  tannic  acid  often  has  a  decided 
odor,  which  Procter,  after  a  practical  investi- 
gation, believed  to  be  owing  chiefly  to  the  pres- 
ence of  the  odorous  principle  of  the  galls, 
though  sometimes  to  matter  derived  from  the 
ether  with  which  it  is  prepared.  (A.  J.  P.,  1865, 
p.  53.)  According  to  Heinz,  the  odor  is  due 
to  a  greenish  resinous  principle,  which  may  be 
separated  by  dissolving  the  acid  in  twice  its 
weight  of  hot  water,  adding  one-fourth  part  of 
ether,  agitating  slowly,  allowing  the  coagulated 
coloring  matter  to  precipitate,  filtering,  and 
evaporating.     (J.  P.  C,  xv.  308.) 

Exposed  to  heat,  tannic  acid  partly  melts, 
swells  up,  blackens,  takes  fire,  and  burns  with 
a  brilliant  flame.  Thrown  on  red  hot  iron,  it 
is  entirely  dissipated.  Its  solution  reddens 
litmus,  and  it  combines  with  most  of  the  salifi- 
able bases.  It  forms  with  potassium  hydroxide 
a  compound  but  slightly  soluble,  and  is,  there- 
fore, precipitated  by  this  alkali  or  its  car- 
bonates from  a  solution  which  is  not  too  dilute, 
though  a  certain  excess  of  alkali  will  cause  the 
precipitate  to  be  redissolved.    Its  combination 

(6) 


with  soda  is  much  more  soluble,  and  this  alkali 
affords  no  precipitate,  unless  with  a  very  con- 
centrated solution  of  tannic  acid.  With 
ammonia  its  relations  are  similar  to  those  with 
potassium  hydroxide.  Lime  and  magnesia 
added  in  the  state  of  hydroxides,  form  with  it 
compounds  of  little  solubility.  The  same  is  the 
case  with  most  of  the  metallic  oxides,  when 
presented  in  the  state  of  salts  to  a  solution  of 
potassium  tannate.  Tannic  acid  even  when  in 
the  uncombined  state  precipitates  many  of  the 
metallic  salts,  especially  those  of  lead,  copper, 
silver,  uranium,  chromium,  mercury,  antimonj' 
trioxide,  and  stannous  oxide.  With  ferric 
salts  it  forms  a  black  precipitate,  which  is  a 
compound  of  tannic  acid  and  the  iron,  and  is 
the  basis  of  ink.  It  does  not  disturb  the 
solutions  of  the  pure  ferrous  salts.  Several 
of  the  alkaline  salts  precipitate  it  from  its 
aqueous  solution,  either  by  the  formation  of 
insoluble  compounds  or  by  simply  abstracting 
the  solvent.  Potassium  chlorate  when  rubbed 
up  with  it  explodes  with  great  violence,  and 
several  serious  accidents  are  recorded  as  having 
occurred  during  the  attempt  to  dispense  such  a 
mixture. 

Tannic  acid  unites  with  most  of  the  vege- 
table alkaloids,  forming  compounds  which  are 
for  the  most  part  of  a  whitish  color,  and  but 
very  slightly  soluble  in  water,  though  they  are 
soluble  in  the  vegetable  acids,  especially  acetic, 
and  in  alcohol.  In  this  latter  respect  they 
differ  from  most  of  the  compounds  which  tan- 
nic acid  forms  with  other  vegetable  principles. 
On  account  of  this  property  of  tannic  acid,  it 
has  been  employed  as  a  test  for  some  of  these 
alkaloids. 

Tannic  acid  when  in  solution  affords  precipi- 
tates with  sulphuric,  nitric,  hydrochloric,  phos- 
phoric, and  arsenic  acids,  but  not  with  oxalic, 
tartaric,  lactic,  acetic,  or  citric.  The  precipi- 
tates are  considered  as  compounds  of  tannic 
acid  with  the  respective  acids,  and  are  soluble 
in  pure  water,  but  insoluble  in  water  with  an 
excess  of  acid.  Hence,  in  order  to  insure  pre- 
cipitation, it  is  necessary  to  add  the  acid  in 
excess  to  the  solution  of  tannic  acid.  Strecker, 
however,  denies  that  the  precipitates  are  com- 
pounds of  the  tannin  with  the  acid,  and 
maintains  that  they  are  tannin  imbued  with 
free  acid. 

When  tannic  acid,  iodine,  and  water  are 
mixed,  a  reaction  takes  place,  by  which  the 
water  is  decomposed,  its  hydrogen  forming  with 
the  iodine  hydriodic  acid,  which  combines  with 
a  portion  of  the  tannic  acid  and  remains  in  solu- 
tion, while  the  oxygen  of  the  water  combines 
with  another  portion  of  the  tannic  acid,  to  form 
a  compound,  which,  being  insoluble,  is  precipi- 
tated. The  iodized  solution  thus  obtained  is 
capable  of  dissolving  more  iodine,  and  holding 
it  in  permanent  solution,  however  much  diluted. 
(Socquet  and  Guilliermond,  J.  P.  C,  xxvi. 
280.)  Iodine  in  a  liquid  containing  tannic  acid 
cannot  be  detected  by  starch,  but  if  the  liquid 
is   placed   in   a  watch-glass,   ferrous   sulphate 
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added,  and  the  glass  covered  with  a  starched 
paper,  ferric  tannate  being  precipitated,  the 
blue  color  soon  appears.    (A.  J.  P.,  xlvii.  398.) 

Griessmayer  (Zeit.  An.  Chem.,  1873)  pro- 
poses a  test  for  tannin  and  free  alkalies.  On 
mixing  a  drop  of  a  solution  of  tannin  with  1 
Cc.  of  rbs  normal  solution  of  iodine,  the  red- 
dish color  of  the  iodine  solution  instantly  dis- 
appears ;  if  one  drop  of  solution  of  ammonia  be 
now  added  (previously  diluted  with  ten  times 
its  bulk  of  water),  a  brilliant  red  color  is  pro- 
duced which  is  quite  permanent.  Tannic  acid 
precipitates  solutions  of  starch,  albumin,  and 
gluten,  and  forms  with  gelatin  an  insoluble 
compound,  which  is  the  basis  of  leather.  J. 
Napier  Spence  (J.  Soc.  Chem.  Ind.,  1891,  p. 
1114)  has  reviewed  all  the  current  tests  for  dis- 
tinguishing between  tannic  acid  and  gallic  acid. 
(See  Proc.  A.  Ph.  A.,  1892,  p.  1032.) 

Mulder  gave  for  tannic  acid  the  formula  Cn 
HioOe;  and  both  Julius  Lowe  and  Hugo  Schiff 
confirmed  these  figures.  (A.  J.  P.,  xxv.  223; 
xlvii.  208.)  Schiff  asserts  that  it  is  not  a 
glucosule;  that  glucose  exists  in  commercial 
tannic  acid  as  an  impurity,  and  is  not  a  neces- 
sary part  of  it,  and  that  it  is  a  "  first  anhy- 
dride," formed  from  two  molecules  of  gallic 
acid  by  the  abstraction  of  water,  thus: 
2C?H605  —  H2O  =  Ci«HioO» 
It  is  consequently  digallic  acid;  this  is  the 
present  view.  (See  Acidum  Gallicum.)  (Chem. 
News,  xxix.  73;  also  A.  J.  P.,  xlvi.  234. J1 

Uses. — Tannic  acid  is  the  chief  principle  of 
vegetable  astringents,  and  has  an  advantage 
over  the  astringent  extracts  in  the  comparative 
smallness  of  its  dose,  which  renders  it  less  apt 
to  offend  an  irritable  stomach.  In  most  of  the 
vegetable  astringents  it  is  associated  with  more 
or  less  bitter  extractive,  or  other  principle 
which  modifies  its  operation  and  renders  the 
medicine  less  applicable  than  it  otherwise  would 
be  to  certain  cases  in  which  there  is  an  indica- 
tion for  pure  astringency  without  any  tonic 
power.  Such  is  particularly  the  case  in  the 
active  hemorrhages;  and  tannic  acid,  in  its 
separate  state,  is  here  preferable  to  the  native 
combinations  in  which  it  ordinarily  exists.  In 
diarrhoea  it  is  probably  more  beneficial  than 
ordinary  astringents,  as  less  liable  to  irritate 
the  stomach  and  bowels.  Owing  to  its  very 
powerful  coagulant  action  upon  albumin,  it  is, 
however,  absorbed  only  after  conversion  into 
gallic   acid,   and  consequently  has  been  super- 


1  Various  plans  have  been  proposed  for  estimating 
the  quantity  of  tannic  acid,  which  is  an  object  of  im- 
portance to  tanners,  as  enabling  them  to  judge  of 
their  tanning  materials  :  but  on  this  point  we  must 
content  ourselves,  from  want  of  space,  with  referring 
to  A  J  P.  (1859,  p.  427  ;  1861.  p.  164  ;  1863,  p.  ol9  ; 
1864.  p.  314)  ;  also  a  paper  by  John  Watts  in  the  P.  J. 
(1867;  p.  51.5)  :  and  by  the  following:  H.  R.  Procter, 
Chem  News  (1874.  p.  51)  ;  A.  Muntz  and  Ramspacher ; 
J  p.'c.  (xx.  287)  ;  J.  P.  C,  1874,  pp.  445-447  ;  A.  J. 
P  March,  1874.  and  Aug.  1877  ;  N.  R.,  Aug.  1878  ;  N. 
r'  1882,  pp.  150,  185  :  P.  J.,  1885,  pp.  121,  850.  See 
also  paper  by  S.  J.  Hinsdale  (West.  Drug.,  1891,  p. 
445)  and  a  monograph  on  "  The  Tannins,"  by  Henry 
Trimble  (J.  B.  Lippincott  Co.,  1894).  John  H.  Yo- 
cum  after  reviewing  various  methods  of  estimating 
tannin  believes  the  "  hide-powder "  method  most 
practical  and  useful.  (Am.  Chem.  Soc,  Jan.  9,  1897.) 


seded  by  the  latter  agent  in  all  cases  in  which 
it  must  reach  the  diseased  surface  through  the 
blood,  or  in  which  a  general  astringent  action 
is  desired.  Internally  various  combinations 
with  albumin  are  now  largely  employed  (see 
Tannalbin,  Part  II).  Locally  applied,  it  is 
much  more  powerful  than  gallic  acid,  and  is 
very  largely  employed  in  hemorrhages  from 
external  surfaces  or  from  mucous  membrane 
which  can  be  reached  from  without,  as  in  relaxa- 
tion of  the  uvula,  coryza,  chronic  inflammation 
of  the  fauces,  diphtheria,  toothache,  aphtha, 
excessive  salivation,  leucorrhcea,  chapped  nip- 
ples, gleet,  gonorrhoea,  flabby  and  phagedenic 
ulcers,  piles,  chilblains,  etc.  (See  Collodium 
Stypticum).  It  may  also  be  applied  in  solu- 
tion of  varying  concentration  according  to  the 
necessities  of  the  case.  When  a  very  powerful 
influence  is  desired,  the  solution  in  glycerin 
may  be  used.  (See  Glyceritum  Acidi  Tannici.) 
In  affections  of  the  rectum  it  may  be  used  in  the 
form  of  a  suppository.  In  diseases  of  the 
uterus  it  has  been  recommended  in  the  form  of 
a  cylindrical  pencil  about  an  inch  long  and  two 
lines  thick,  made  with  4  parts  of  the  acid  to 
1  part  of  tragacanth,  with  a  little  crumb  of 
bread  to  give  the  mixture  due  flexibility. 

As  already  stated,  tannic  acid  is  probably 
converted  into  gallic  acid  before  absorption; 
it  is  eliminated  through  the  kidneys  in  the  form 
of  gallic  and  pyrogallic  acids.  In  the  largest 
amounts  it  produces  only  a  mild  gastrointes- 
tinal   irritation. 

Dose,  from  three  to  ten  grains  (0.20  to  0.65 
Gin.). 

Off.  Prep.— Collodium  Stypticum,  U.  8.;  Glyc- 
eritum Acidi  Tannici,  U.  8.  (Br.)  ;  Suppos- 
itoria  Acidi  Tannici,  Br.;  Trochisci  Acidi  Tan- 
nici, U.  8.  (Br.)  ;  Unguentum  Acidi  Tannici,  U.  8. 

ACIDUM  TARTARICUM.  U.  S.,  Br. 

TARTARIC  ACID 

(ac'j-dum  tar-tar'j-cum) 

H2C4H4O8  =  148.92 

"A  dibasic  organic  acid  [CaH2(0H)a(C00 
H)a],  usually  prepared  from  argol.  It  should 
contain  not  less  than  99.5  percent,  of  pure 
Tartaric  Acid."  U.  S.  "Tartaric  Acid,  or 
dextro-rotatory  hydrogen  tartrate,  C4H6O6,  pre- 
pared from  acid  potassium  tartrate.  In  consti- 
tution it  may  be  regarded  as  dioxysuccinic  acid, 
or  dihydroxysuccinic  acid, 

CH.OH.COOH 
CH.OH.COOH."  Br. 

Dextrotartarie  Acid  :  Sal  Essentiale  Tartar!  ;  Aclde 
Tartrique,  Fr.  Cod. ;  Aclde  du  Tartre,  Aclde  dextro- 
racemique.  Fr. ;  Acidum  tartaricum,  P.  O.;  Weinsteln- 
saure,  Weineaure,  O. ;  Acido  tartarico,  It. ;  Acido  tar- 
trico,   8p. 

No  formula  for  the  preparation  of  tartaric 
acid  is  given  in  either  Pharmacopoeia.    It  is 
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extracted  from  tartar,  or  argol,  a  peculiar  sub- 
stance which  is  deposited  on  the  inside  of  wine 
casks  during  the  fermentation.  Tartar,  when 
purified  and  reduced  to  powder,  is  the  cream  of 
tartar  of  commerce,  and  consists  of  acid  potas- 
sium tartrate.  (See  Potassii  Bitartras.)  The 
following  is  the  former  British  process : 

"  Take  of  Acid  Tartrate  of  Potassium  forty- 
five  ounces  [av.] ;  Distilled  Water  a  sufficiency; 
Prepared  Chalk  twelve  ounces  and  a  half  [av.] : 
Chloride  of  Calcium  thirteen  ounces  and  a  half 
[av.] ;  Sulphuric  Acid  thirteen  fluidounces. 
Boil  the  Acid  Tartrate  of  Potassium  with  two 
gallons  [Imp.  measure]  of  the  Water,  and  add 
gradually  the  Chalk,  constantly  stirring.  When 
the  effervescence  has  ceased,  add  the  Chloride 
of  Calcium  dissolved  in  two  pints  [Imp.  meas.] 
of  the  Water.  When  the  tartrate  of  calcium 
has  subsided,  pour  off  the  liquid,  and  wash  the 
tartrate  with  Distilled  Water  until  it  is  ren- 
dered tasteless.  Pour  the  Sulphuric  Acid, 
first  diluted  with  three  pints  [Imp.  meas.]  of 
the  Water,  on  the  tartrate  of  calcium,  mix 
thoroughly,  boil  for  half  an  hour  with  repeated 
Stirring,  and  filter  through  calico.  Evaporate  the 
filtrate  at  a  low  temperature  until  it  acquires  the 
sp.  gr.  of  1.21,  allow  it  to  cool,  and  then  sepa- 
rate and  reject  the  crystals  of  sulphate  of  cal- 
cium which  have  formed.  Again  evaporate  the 
clear  liquor  till  a  film  forms  on  its  surface,  and 
allow  it  to  cool  and  crystallize.  Lastly,  purify 
the  crystals  by  solution,  filtration  (if  necessary), 
and  reerystallization."    Br.  (1885). 

Tartaric  acid  was  first  obtained  in  a  separate 
state  by  Scheele  in  1770.  The  process  con- 
sists in  saturating  the  excess  of  acid  in  potas- 
sium bitartrate  or  cream  of  tartar  with  calcium 
carbonate,  and  decomposing  the  resulting  in- 
soluble calcium  tartrate  by  sulphuric  acid,  which 
precipitates  in  combination  with  the  lime,  and 
liberates  the  tartaric  acid.  The  equivalent 
quantities  are  two  molecules  of  the  acid  tar- 
trate and  one  molecule  of  calcium  carbonate. 
The  process,  when  thus  conducted,  furnishes 
one  half  of  the  tartaric  acid.  The  other  half 
may  be  procured,  as  in  the  British  process,  by 
decomposing  the  neutral  potassium  tartrate 
remaining  in  the  solution  after  the  precipita- 
tion of  the  calcium  tartrate,  by  calcium  chloride 
in  excess.  By  double  decomposition,  potassium 
chloride  will  be  formed  in  solution,  and  a 
second  portion  of  calcium  tartrate  will  precipi- 
tate, which  may  be  decomposed  by  sulphuric 
acid  together  with  the  first  portion.  The  pro- 
cess, when  thus  conducted,  will  furnish  twice  as 
much  tartaric  acid  as  when  the  acid  salt  only 
is  decomposed.     The  reactions  are : 

2KHC4H4O6  +  CaCOa  = 

K2C4H4O6  +  CaC4H40s  +  H2O  +  COa 

CaC4H40s  +  H2SO4  =  CaS04  +  H2C4H4O6 
K2C4H4O6  +  CaCb  =  2KC1  +  CaC4H40e 

CaC*H406  +  H2SO4  =  CaS04  4-  H2C4H4O6 

Scarlata  (Chem.  News,  1899,  296)  has  de- 
vised a  method  of  making  tartaric  acid  based  on 
the   decomposition    of   potassium   and   calcium 


tartrates  by  fiuosilicic  acid;  tartaric  acid  is 
liberated  and  corresponding  fluosilicates  are 
formed;  the  latter  may  then  be  decomposed 
by  sulphuric  acid  and  fluosilicic  acid  reproduced 
for  use  in  a  subsequent  operation.  By  this 
method  tartaric  acid  of  99  per  cent,  purity  may 
be  obtained.  Zinno  has  prepared  tartaric  acid 
synthetically  by  passing  carbon  dioxide  under 
pressure  over  potassium  glycerate.  (Proc.  A. 
Ph.  A.,  1902,  263.) 

Formerly  all  the  tartaric  acid  used  in 
America  was  imported  from  England  and 
France,  the  amount  in  some  years  being  as 
much  as  500,000  lbs.  annually;  but  it  is  now 
made  in  the  United  States  not  only  of  better 
quality,  but  actually  cheaper  than  the  imported 
acid  costs  in  bond.  The  importations  of  argol, 
or  crude  tartar,  are,  however,  considerable.  In 
1902,  they  amounted  to  29,286,980  lbs.,  valued 
at  $2,263,538;  in  1903,  to  29,481,046  lbs., 
valued  at  $2,732,706 ;  and  in  1904,  to  24,406,705 
lbs.,  valued  at  $2,549,108.  According  to  the 
census  of  1900  there  were  produced  in  the 
United  States,  in  that  year,  2,677,004  lbs.  of 
tartaric  acid,  the  value  of  which  was  fixed  at 
$781,600. 

Preparation  on  the  Large  Scale. — To  obtain 
tartaric  acid  from  the  crude  materials  (argol 
and  wine  lees),  the  method  still  largely  used 
is  the  precipitation  of  the  acid  potassium 
tartrate  as  calcium  tartrate  and  subsequent 
preparation  of  the  tartaric  acid  from  the 
latter.  The  methods  of  obtaining  the  cal- 
cium tartrate  vary  according  to  the  nature  of 
the  crude  material.  A  suitable  method  of  pro- 
ducing it  from  argol  is  to  mix  the  argol,  pref- 
erably in  the  form  of  a  powder,  with  water, 
and  boil,  after  the  addition  of  some  hydrochloric 
acid.  Milk  of  lime  is  then  added  to  the  boil- 
ing mass  until  this  is  nearly  neutral,  when  cal- 
cium tartrate  is  precipitated  and  neutral  potas- 
sium tartrate  and  calcium  chloride  left  in  solu- 
tion. The  neutral  potassium  tartrate  is  decom- 
posed either  by  boiling  with  a  sufficient  amount 
of  calcium  sulphate  or  by  adding  calcium 
chloride  solution,  an  excess  of  the  precipitant 
being  avoided  in  either  case.  The  small  amount 
of  acid  potassium  tartrate  purposely  left  in 
the  liquid,  when  treating  the  latter  with  milk 
of  lime,  is  decomposed  with  pure  precipitated 
calcium  carbonate.  The  object  of  not  adding 
the  milk  of  lime  to  the  neutral  point  or  in  excess 
is  to  avoid  the  precipitation  of  iron  or 
aluminum  oxides.  The  solution  must  still  re- 
main perceptibly  acid  after  the  addition  of  the 
calcium  carbonate.  When  cooled  to  about  40° 
C.j  the  liquid  is  filtered  with  the  aid  of  a  suc- 
tion pump,  and  the  residue  washed  with  water. 

In  the  oldest  methods  of  obtaining  calcium 
tartrate  from  wine  lees  the  latter  were  boiled 
with  water  and  hydrochloric  acid,  the  clear 
solution  removed,  and  the  residue  treated  with 
more  water.  As  the  extraction  was  very  incom- 
plete, these  methods  have  not  been  employed 
of  late  years.  When  filtration  of  the  lees  was 
first  attempted  it  was  found  that  the  pores  of 


84 


Acidum  Tartaricum. 


part  i. 


the  filter  became  clogged,  and  that  even  under 
a  pressure  of  four  or  five  atmospheres  no  liquid 
would  pass  through.  This  difficulty  was  over- 
come by  the  process  of  Dietrich  and  Schnitzer, 
in  which  the  albuminoid  substances  are  coagu- 
lated by  heating  for  about  six  hours  under  a 
pressure  of  four  or  five  atmospheres.  Wet 
lees,  when  thus  treated,  can  be  readily  filtered. 
Dried  lees  are  crushed,  stirred  in  a  tank  with 
water,  and  heated  by  steam  for  some  time,  until 
air  is  completely  expelled,  before  being  heated 
in  the  pressure  boiler. 

During  the  process  of  heating  the  lees,  the 
steam  passing  from  the  apparatus  carries  with 
it  volatile  empyreumatic  products  derived  from 
the  decomposed  albuminoids.  These  have  a 
very  offensive  odor,  and  should  be  conveyed 
into  a  factory  chimney  of  sufficient  height,  so 
that  the  evil-smelling  vapors  are  drawn  up 
and  decomposed  by  the  furnace  gases. 

When  the  heating  is  finished,  the  steam  out- 
let pipe  is  opened  and  the  pressure  allowed  to 
fall  to  from  one  to  one-half  atmosphere,  this 
pressure  being  required  to  force  the  lees  from 
the  boiler  into  a  tank,  which  may  be  suitably 
constructed  of  wood.  Here  they  are  mixed  with 
water,  which  has  previously  been  put  into  the 
tank,  and  the  requisite  quantity  of  crude  hydro- 
chloric acid  (21°  to  22°  B.).  Experience  has 
shown  that  for  every  100  parts  by  weight  of 
argol  in  the  lees  100  parts  of  acid  are  required. 
Too  little  acid  causes  deposition  of  argol  in 
the  cloths  of  the  filter-press,  while  too  much 
destroys  the  cloths,  and  more  lime  is  needed 
to  neutralize  the  filtrate.  If  the  conditions  are 
right,  the  filtered  liquid  should  have  a  specific 
gravity  of  about  6°  B. 

The  acidified  lees  are  pressed  and  washed,  the 
washings  being  used  instead  of  clear  water  for 
mixing  with  the  next  charge  of  lees  from  the 
pressure  boiler.  The  tartaric  acid  in  the  fil- 
trate is  precipitated  with  lime  and  calcium 
carbonate,  and  the  remainder  of  the  process  is 
the  same  as  in  the  case  of  the  argol,  with  the 
exception  that  there  is  no  necessity  to  add  cal- 
cium chloride  or  calcium  sulphate. 

Calcium  tartrate  obtained  from  wine  lees  is  of 
a  clear  gray  color,  considerably  purer  than  the 
dark  gray  or  dark  brown  product  from  argol. 

Oscar  Ficinus  of  Bensheim,  proposes  the 
following  process  to  procure  a  pure  tartaric 
acid.  Saturate  the  crude  tartar  with  calcium 
carbonate,  and  decompose  the  resulting  calcium 
tartrate  with  solution  of  zinc  chloride,  whereby 
calcium  chloride  and  zinc  tartrate  are  produced. 
The  latter  is  almost  insoluble,  and  is  completely 
decomposed  by  hydrogen  sulphide.  The  resid- 
uary zinc  sulphide  may  again  be  converted 
by  means  of  hydrochloric  acid  into  zinc  chloride 
and  hydrogen  sulphide,  so  that  the  expense  of 
the  process  is  very  small.  The  liquid  filtered 
from  the  precipitated  zinc  sulphide,  containing 
tartaric  and  sulphydric  acids  in  solution,  is  heated 
for  some  time  to  60°  to  80°  C.  (140°  to  176° 
F.),  in  order  to  dissipate  the  latter  acid,  filtered 
from  the  precipitated  sulphur,  and  concentrated 


to  the  point  Of  crystallization.  (A.  Pharm., 
April,  1879,  p.  310.)  It  is  asserted  that  in 
Hungary  and  Southern  Italy  tartaric  acid  of 
extreme  purity  is  prepared,  that  occurring  in 
flat,  crystalline  crusts  being  chemically  pure, 
that  in  pointed  crystals  containing  a  little  sul- 
phuric acid. 

Properties. — "  Colorless,  translucent,  mono- 
clinic  prisms,  or  crystalline  crusts,  or  a  white 
powder,  odorless,  having  a  purely  acid  taste, 
and  permanent  in  the  air.  Soluble  in  0.71 
part  of  water,  and  in  1.67  parts  of  alcohol 
at  25°  C.  (77°  F.) ;  in  about  0.5  part  of  boiling 
water,  and  in  about  0.2  part  of  boiling  alcohol; 
also  in  250  parts  of  ether;  nearly  insoluble  in 
chloroform,  benzene,  or  petroleum  benzin. 
When  heated  for  some  time  at  100°  C.  (212° 
F.),  the  powdered  crystals  do  not  suffer  a  sen- 
sible loss  of  weight.  At  135°  C.  (275°  F.) 
the  Acid  melts.  At  a  higher  temperature  it  is 
gradually  decomposed,  emitting  an  odor  resem- 
bling buming  sugar,  and  is  finally  consumed, 
leaving  not  more  than  0.05  percent,  of  ash." 
U.  S.  "  Readily  soluble  in  less  than  its  own 
weight  of  water  and  in  less  than  three  times 
its  weight  of  alcohol  (90  per  cent.).  An 
aqueous  solution  rotates  the  plane  of  a  ray 
of  polarized  light  to  the  right."  Br.  The 
powder  is  sometimes  directed  to  be  kept  in 
well-stoppered  vials;  but  Otto  has  shown  that 
this  method  tends  to  spoil  it.  A  better  plan  is 
to  keep  the  powder  in  ordinary  boxes. 

As  found  in  commerce,  it  is  in  the  form  of  a 
fine  white  powder,  prepared  by  pulverizing  the 
crystals.  A  weak  solution  undergoes  spon- 
taneous decomposition  when  kept,  becoming 
covered  with  a  mouldy  pellicle;  but,  if  boiled 
and  filtered,  it  is  said  to  lose  this  tendency. 
It  is  assorted  that  the  addition  of  l-1000th  of 
salicylic  acid  will  effectually  preserve  solutions 
of  tartaric  acid.  In  uniting  with  bases  it  has 
a  remarkable  tendency  to  form  double  salts, 
several  of  which  constitute  important  medicines. 
It  combines  with  several  of  the  vegetable 
alkaloids,  so  as  to  form  salts.  It  is  dis- 
tinguished from  all  other  acids  by  forming  a 
crystalline  precipitate,  consisting  of  potassium 
bitartrate,  when  added  to  a  neutral  salt  of  that 
alkali.  When  associated  with  an  excess  of  boric  . 
acid,  it  is  detected  with  difficulty,  potassium 
hydroxide  not  precipitating  it,  even  with  the 
addition  of  acetic  or  hydrochloric  acid.  Its 
separation,  however,  may  be  effected,  according 
to  Barfoed,  by  means  of  potassium  fluoride, 
which  detaches  the  boric  acid,  to  form  potas- 
sium fluoborate,  and  renders  free  the  tartaric 
acid,  which  then  responds  to  the  ordinary  test. 
{J.  P.  C.,4e  ser.,  ii.  70.)  Its  most  usual  impurity 
is  sulphuric  acid,  which  may  be  detected  by 
the  solution  affording  with  lead  acetate  a  pre- 
cipitate only  partially  soluble  in  nitric  acid. 
When  incinerated  with  mercuric  oxide,  it 
leaves  no  residue,  or  a  mere  trace.  The  Brifish 
Pharmacopoeia  directs  that  "  each  gramme  of 
tartaric  acid  dissolved  in  water  should  require 
for  neutralization  13.3  cubic  centimetres  of  the 
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volumetric  solution  of  sodium  hydroxide.  It 
should  yield  no  characteristic  reaction  with  the 
tests  for  copper,  arsenium,  iron,  potassium, 
sodium,  or  oxalates,  only  the  slightest  reac- 
tions with  the  tests  for  calcium  or  sulphates, 
and  no  reaction  for  lead  by  the  test  described 
under  'Acidum  Citricum.'  On  incineration  with 
free  access  of  air,  it  should  not  yield  more  than 
0.05  per  cent,  of  ash."  Br.  "An  aqueous  solu- 
tion of  Tartaric  Acid  reddens  blue  litmus  paper. 
An  aqueous  solution  (1  in  2)  of  the  Acid 
mixed  with  a  strong  solution  (1  in  3)  of  potas- 
sium acetate  yields  a  white  crystalline  precipi- 
tate, which  is  soluble  in  solutions  of  alkalies  and 
in  mineral  acids,  but  insoluble  in  acetic  acid. 
The  aqueous  solution  (1  in  10)  of  the  Acid, 
acidulated  with  a  few  drops  of  hydrochloric 
acid,  should  remain  unaffected  by  barium 
chloride  T.S.  (absence  of  sulphuric  acid).  An 
aqueous  solution  (1  in  10)  in  which  the  free 
Acid  has  been  nearly  but  not  entirely  neutral- 
ized by  ammonia  water,  should  not  be  affected 
by  calcium  sulphate  T.S.  (absence  of,  and 
difference  from,  oxalic  acid).  On  supersatu- 
rating 10  Cc.  of  the  aqueous  solution  (1  in  10) 
with  ammonia  water,  no  more  than  a  faint  tur- 
bidity should  be  produced  in  the  liquid  by 
ammonium  oxalate  T.S.  (absence  of  more  than 
a  trace  of  calcium),  nor  should  the  aqueous 
solution  (1  in  10)  mixed  with  a  few  drops  of 
hydrochloric  acid  show  any  color  in  the  acid 
solution  when  submitted  to  the  Time-Limit  Test 
for  heavy  metals  (see  Part  III,  Test  No.  121), 
omitting  the  subsequent  addition  of  ammonia 
water.  To  neutralize  3.73  Gm.  (3.723  )  of  Tar- 
taric Acid  should  require  not  less  than  49.8 
Cc.  of  normal  potassium  hydroxide  V.S.  (each 
Cc.  corresponding  to  2  percent,  of  pure  Tar- 
taric Acid),  phenolphthalein  T.S.  being  used 
as  indicator."  U.  S.  Deniges  gives  the  follow- 
ing modification  of  Mohler's  test  for  tartaric 
acid.  A  solution  of  2  Gm.  of  resorcinol  in 
sufficient  diluted  sulphuric  acid  (1  per  cent.)  is 
added  to  20  times  its  volume  of  strong  sulphuric 
acid.  In  the  presence  of  tartaric  acid  this 
liquid  gives  with  a  few  drops  of  the  fluid  to 
be  tested  a  characteristic  violet-red  color  when 
the  mixture  is  heated  to  115°  to  140°  C.  {Am. 
Drug.,  1896,  182.) 

Tartaric  acid  is  incompatible  with  salifiable 
bases  and  their  carbonates;  with  salts  of  potas- 
sium, with  which  it  produces  a  crystalline  pre- 
cipitate of  bitartrate;  and  with  the  salts  of 
calcium  and  lead,  with  which  it  also  forms  pre- 
cipitates. It  consists  of  four  atoms  of  carbon, 
six  of  hydrogen,  and  six  of  oxygen.  Of  the 
six  hydrogen  atoms,  however,  only  two  are 
replaceable  by  metal,  so  that  it  is  dibasic,  and 
can  form  both  acid  and  neutral  salts  with  monad 
elements  like  potassium  and  sodium.  Thus, 
cream  of  tartar  is  the  acid  potassium  tartrate 
(potassium  bitartrate),  and  the  so-called  "solu- 
ble tartar  "  is  the  neutral  potassium  tartrate.^ 

Modifications  of  Tartaric  Acid. — Five  dis- 
tinct modifications  of  tartaric  acid  exist.  Their 
chief  physical  and  chemical  differences  are: — 


a.  Dextro-tartaric  acid,  or  ordinary  tartaric 
acid,  forms  anhydrous,  hemihedral,  rhombic 
crystals,  the  aqueous  solution  of  which  turns 
the  plane  of  polarization  of  a  luminous  ray  to 
the  right.  The  crystals  fuse  at  135°  C.  (275° 
F.),  have  a  sp.  gr.  of  1.74  to  1.75,  and  are 
readily  soluble  in  absolute  and  aqueous  alcohol. 

b.  Lcevo-tartaric  acid  forms  anhydrous,  hemi- 
hedral, rhombic  crystals,  the  aqueous  solution 
of  which  turns  the  plane  of  polarization  of  a 
luminous  ray  to  the  left. 

c.  Racemic  or  para-tartaric  acid  forms  hy- 
drated,  holohedral,  trielinic  crystals  of  H2C4H4 
Oe  -4-  H2O,  which  are  optically  inactive.  The 
crystals  have  a  sp.  gr.  of  1.69,  and  are  soluble 
in  five  parts  of  cold  water  and  with  difficulty 
in  cold  alcohol.  The  calcium  racemate  is  less 
soluble  in  water  than  calcium  dextro-tartrate, 
and  is  also  distinguished  by  its  insolubility  in 
acetic  acid  and  in  ammonium  chloride  solution. 
Racemic  acid  can  be  prepared  by  mixing  Gr- 
and b-  tartaric  acids,  and  can  be  resolved  into 
them  by  appropriate  methods.  Racemic  acid 
exists  naturally  in  small  proportion  in  the  juice 
of  grapes  growing  in  particular  localities,  and 
was  first  obtained  artificially  in  1853  by 
Pasteur. 

d.  Inactive  or  meso-tartaric  acid,  optically 
inactive,  but  not  resolvable  into  a  and  b  acids. 

e.  Meta-tartaric  acid,  produced  by  fusing  the 
ordinary  variety.  It  is  deliquescent  and  un- 
crystallizable.  Its  solution  and  the  solutions  of 
its  salts  are  converted  by  boiling  into  those  of 
the  ordinary  modification. 

Uses. — Tartaric  acid,  being  cheaper  than 
citric  acid,  forms,  when  dissolved  in  water  and 
sweetened,  an  available  substitute  for  lemonade. 
It  may  be  improved  by  adding  a  drop  of 
fresh  volatile  oil  or  a  few  drops  of  spirit  of 
lemon.  Dried  by  a  gentle  heat,  and  then  mixed 
with  sodium  bicarbonate,  in  the  proportion  of 
thirty-five  grains  of  the  acid  to  forty  of  the 
bicarbonate,  it  forms  a  good  effervescing  pow- 
der, the  dose  of  which  is  a  teaspoonful  (3.9 
Gm.)  stirred  in  a  tumbler  of  water.  Tartaric 
acid  resembles  citric  acid  in  its  medicinal  prop- 
erties, but  is  more  irritant,  and  taken  in  large 
amount  and  concentrated  form  has  caused  fatal 
gastro-intestinal  inflammation.  It  is  chiefly 
used  in  medicine  in  the  preparation  of  effer- 
vescing draughts  and  the  official  effervescent 
salts.  For  the  preparation  of  solution  of  mag- 
nesium tartrate  see  U.  S.  D.,  18th  edition,  p. 
106. 

Dose,   from   five   to   thirty   grams    (0.32   to 

2.0  Gm.). 

Off.  Prep. — Acidum  Hydriodicum  Dilutum,  U. 
8.;  Caffeina  Citrata  Effervescens,  U.  S.  (Br.)  ; 
Li'thii  Citras  Effervescens,  V.  8.,  Br.;  Magnesii 
Sulphas  Effervescens,  U.  8.,  Br.;  Pilula  Quininse 
Sulphatis,  Br.;  Potassii  Citras  Effervescens,  U. 
S.-  Pulvis  Effervescens  Compositus,  U.  8.  (Br.); 
Sodii  Citro-Tartras  Effervescens,  Br.;  Sodii  Phos- 
phas  Effervescens,  U.  S.,  Br.;  Sodii  Sulphas 
Effervescens,  Br, 
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ACIDUM  TRICHLORACETICUM.  U.  S. 

TRICHLORACETIC  ACID 

(ae'j-dum  tri-phlor-$-cet'j-cum) 

HC2C1302=  162.12 

"A  monobasic  organic  acid  [CCta.COOH], 
usually  obtained  by  tbe  oxidation  of  hydrated 
cbloral  with  nitric  acid.  It  should  be  kept  in 
dark  amber-colored,  well-stoppered  bottles  in  a 
cool  place."   U.  S. 

Aclde  trichlorac£tIque,  Fr. ;  Acidum  trichlorace- 
ticum, P.  G.;  Trichloressigsaure,  Q. 

Three  forms  of  chloracetic  acid  are  known, 
mono-,  di-,  and  tri-chloracetic  acids,  having 
tbe  following  formulas  respectively,  C2H3CIO2, 
C2H2G2O2,  and  C2HCI3O2.  Monochloracetic 
acid  may  be  prepared  by  acting  upon  gla- 
cial acetic  acid  containing  10  per  cent,  of 
iodine  with  dry  chlorine,  reserving  the  por- 
tion distilling  over  between  180°  C.  and  188° 
C.  Dichloracetic  acid  distils  over  between 
189°  and  191°  C.  Trichloracetic  acid, 
discovered  by  Dumas  in  1838,  may  be  most 
conveniently  prepared  by  treating  hydrated 
chloral  with  three  times  its  volume  of  fu- 
ming nitric  acid,  and  placing  the  whole  mixture 
in  the  sunlight  until  the  red  fumes  have  dis- 
appeared; the  liquid  is  then  distilled,  and  the 
portion  coining  over  at  195"  C.  is  pure  trichlor- 
acetic acid.  All  the  chloracetic  acids  are 
powerful  caustics,  destroying  the  epidermis. 
They  form  various  salts,  most  of  which  are 
easily  soluble  in  water.  The  mono-  and  tri- 
acids  are  solid,  crystalline,  deliquescent  bodies; 
dichloracetic  acid  is  a  colorless  liquid  having 
a  suffocating  odor,  and  crystallizing  at  0°  C. 

While  trichloracetic  acid  is  usually  formed 
by  the  oxidation  of  hydrated  chloral  with  nitric 
acid,  it  may  also  be  obtained  by  the  action  of 
potassium  permanganate  in  concentrated  solu- 
tion upon  hydrated  chloral,  the  potassium  tri- 
chloracetate  crystallizing  out  in  white  silky  crys- 
tals. The  reduction  of  trichloracetic  acid  to 
acetic  acid  can  be  accomplished  by  the  use  of 
nascent  hydrogen. 

It  is  officially  described  as  in  "  white,  deli- 
quescent, rhombohedral  crystals,  having  a  slight 
characteristic  odor.  Very  soluble  in  water, 
alcohol,  and  ether.  The  aqueous  solution,  on 
boiling,  is  decomposed  with  the  formation  of 
chloroform  and  carbon  dioxide.  Heated  to  52° 
C.  (125.6°  F.)  it  melts,  and  at  195°  C.  (383°  F.) 
it  boils  and  vaporizes  without  leaving  a  residue. 
An  aqueous  solution  of  Trichloracetic  Acid  has 
an  acid  reaction  upon  blue  litmus  paper.  On 
heating  with  potassium  hydroxide  T.S.,  it  is  de- 
composed with  the  formation  of  chloroform 
and  potassium  carbonate.  If  to  its  aqueous 
solution  (1  in  10)  ferric  chloride  T.S.  be  added, 
a  faint  reddish  color  is  developed.  One  Gm. 
when  diluted  with  50  Cc.  of  water  should  not 
require  less  than  6.1  Cc.  of  normal  sodium 
hydroxide  V.S.  for  neutralization,  phenol- 
phthalein  T.S.  being  used  as  indicator."     U.  S. 


Uses — Trichloracetic  acid  is  an  active  caustic 
which  has  been  largely  employed  for  the  de- 
struction of  papillomata,  vascular  ncevi,  chan- 
croids, various  small  growths  in  the  mouth,  and 
similar  minor  structures.  It  is  also  actively 
antiseptic  and  is  used  in  diluted  solution,  1  in 
1000  to  1  in  2000,  in  ozcena  and  other  forms  of 
chronic  inflammation  of  the  nose,  pharynx  and 
tonsils.  It  has  also  been  used  for  gleet  in  solu- 
tions of  from  1  to  5  per  cent.  As  its  action 
is  purely  local  it  is  not  employed  in  internal 
medicine. 

ACONITINA.  U.  S.,  Br. 

ACONITINE 

($-con-i-tfna) 

CstH«7NOu  =  640.55 

"An  alkaloid  obtained  from  Aconite.  It 
should  be  kept  in  amber-colored,  well-stoppered 
vials/'  U.  S.  "An  alkaloid  obtained  from 
Aconite  Root,  and  having  the  formula  C33H45N 
O12."    Br. 

Aconltia,  Aconitinum,  Aconitin ;  Aconltlne,  Fr. 
Cod.;  Aconitin,  O.;  Aconltlna,  It.,  Sp. 

Formerly  a  process  for  the  manufacture  of 
aconitine  was  given  in  the  U.  S.  and  Br.  Phar- 
macopoeias, but  in  the  1880  revision  the  so- 
called  alkaloid  was  dropped  from  the  U.  S.  P., 
while  in  the  late  revision  of  the  Br.  Ph.  the  pro- 
cess of  manufacture  was  omitted.  Aconitine 
was  again  made  official  in  the  U.  S.  Pharma- 
copeia 8th  Revision. 

Crystallized  aconitine  was  first  made  known 
by  the  researches  of  Groves  (P.  J.,  2d  ser., 
viii.  121),  but  it  was  elaborately  studied  by 
Duquesnel.  The  methods  of  obtaining  it  differ, 
but,  according  to  Patrouillard  (J.  P.  C,  4e  ser., 
xix.  151),  that  of  Duquesnel  gives  much  the 
larger  yield.  It  is  as  follows :  100  parts  of  the 
powdered  roots  having  been  mixed  with  one 
part  of  tartaric  acid,  and  the  whole  exhausted 
by  repeated  percolation  with  cold  alcohol,  the 
liquid  is  evaporated  at  a  low  temperature  on 
a  water  bath  to  the  consistence  of  a  fluidextract. 
To  this,  distilled  water  is  added,  and  the  precipi- 
tated resinous  and  oily  matters  removed  by 
filtration.  The  solution  of  aconitine  tartrate 
is  then  precipitated  with  a  slight  excess  of 
potassium  bicarbonate,  agitated  with  washed 
ether,  and  the  two  fluids  separated  with  a 
siphon.  The  ethereal  solution  is  shaken  four 
or  five  times  with  a  10  per  cent,  solution  of 
hydrochloric  acid,  which  takes  up  the  alkaloids 
from  the  ethereal  solution.  The  acid  liquids 
are  treated  with  calcium  carbonate  to  saturation 
in  order  to  prevent  the  prolonged  and  injurious 
action  of  the  acid  upon  the  crystallizable  aconi- 
tine, the  mixture  is  evaporated  at  a  very  gentle 
heat,  filtered,  and  while  still  warm  mixed  with 
a  solution  of  sodium  nitrate  (2  of  salt  to  3  of 
water)  having  the  same  temperature.  The 
whole  is  allowed  to  cool  slowly  during  several 
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hours,  and  set  away  for  several  days'  rest,  when 
the  crystals  separate  out  as  a  crust  on  the 
bottom. 

Pure  aconitine  may  exist  in  an  amorphous 
or  in  a  crystalline  form.  The  official  product 
is  always  crystalline,  but  of  amorphous  aconi- 
tine there  are  two  varieties,  the  hydrated  and 
the  anhydrous.  When  the  alkaloid  is  dried  at 
ordinary  temperature,  it  retains  20  (Hager)  or 
25  (Hottot)  per  cent,  of  water;  but  when  dried 
at  the  temperature  of  the  water  bath,  it  is 
anhydrous,  and  is  then  not  soluble  in  50  parts 
of  boiling  water.  (Hager,  A.  J.  P.,  xlvii.  210.) 
For  Hottot's  process  of  preparing  aconitine, 
see  15th  ed.  U.  S.  D. 

The  amorphous  aconitine  of  commerce  is  of 
very  uncertain  composition  and  value,  and 
should  never  be  substituted  for  official  aconitine. 

Properties.— The  U.  S.  P.  (8th  Rev.)  de- 
cribes  aconitine  as  occurring  in  "  colorless 
or  white  rhombic  tables  or  prisms,  possessing  no 
odor,  permanent  in  the  air,  and  producing,  in 
extremely  diluted  solutions,  a  characteristic  ting- 
ling sensation  wben  brought  in  contact  with  the 
mucous  surfaces  of  the  tongue  or  lips.  The 
alkaloid  itself  should  never  be  tasted,  and  its 
solutions  only  when  largely  diluted,  and  then 
with  the  utmost  caution.  Soluble  in  3200  parts 
of  water,  22  parts  of  alcohol,  44  parts  of  ether, 
5.6  parts  of  benzene,  and  3580  parts  of  petro- 
leum benzin,  at  25°  C.  (77°  P.) ;  also  very 
soluble  in  chloroform.  When  heated  rapidly, 
Aconitine  melts  at  195°  C.  (383°  F.) ;  when 
beated  slowly,  decomposition  takes  place,  and 
it  melts  at  182°  C.  (359.6°  F.).  Upon  ignition, 
it  is  consumed  without  leaving  a  residue. 
Aconitine  solutions  have  an  alkaline  reaction 
upon  litmus,  and  are  laevogyrate.  Aconitine, 
when  dropped  upon  sulphuric  or  nitric  acids, 
sbould  produce  no  color,  but  if  rubbed  with 
sulphuric  acid  containing  a  crystal  of  ammonium 
vanadate,  an  orange  color  is  produced.  Dilute 
solutions  of  Aconitine  yield  precipitates  with 
mercuric  potassium  iodide  T.S.,  tannic  acid 
T.S.,  and  gold  chloride  T.S.,  but  only  concen- 
trated solutions  yield  precipitates  with  platinic 
chloride  T.S.,  mercuric  chloride  T.S.,  and  picric 
acid  T.S.  On  evaporating  0.01  Gm.  of  Aconi- 
tine with  5  drops  of  fuming  nitric  acid,  the  re- 
sulting yellow  residue,  when  cooled,  should  not 
yield  a  violet  color  when  treated  with  alcoholic 
potassium  hydroxide  T.S.  (difference  from 
pseudaconitine  and  atropine).  Any  soluble  salt 
of  Aconitine  in  dilutions  of  1  in  1000  produces, 
with  a  drop  of  potassium  permanganate  T.S., 
a  blood-red  precipitate  of  aconitine  perman- 
ganate. Aconitine  containing  decomposition 
products  (amorphous  Aconitine)  forms  this 
precipitate  only  in  solutions  containing  not  less 
than  1  in  200.  (Cocaine,  hydrastine,  and 
papaverine  also  yield  similar  precipitates,  but 
only  when  in  more  concentrated  solutions)." 
U.  S. 

Aconitine  as  denned  by  the  Br.  Pharmaco- 
poeia is  in  "  colorless  hexagonal  prisms  of  the 
rhombic  system.     Melting  point  372.2°  to  374° 


F.  (189°  to  190°  C).  Slightly  above  this  tem- 
perature it  yields  acetic  acid.  Readily  soluble 
in  alcohol  (90  per  cent.)  or  chloroform,  less 
readily  in  ether.  Nearly  insoluble  in  water  and 
in  petroleum  spirit.  An  alcoholic  solution  of 
the  alkaloid  turns  the  plane  of  a  ray  of 
polarized  light  to  the  right.  A  drop  of  even  an 
extremely  dilute  solution  (not  more  than  one- 
tenth  per  cent.)  when  placed  on  the  tongue  pro- 
duces a  persistent  tingling  sensation.  The  salts 
of  Aconitine  are  crystalline.  The  hydrochlo- 
ride melts  at  300.2°  F.  (149°  C.)  and  the  hydro- 
bromide  at  327.2°  F.  (164°  C).  A  dilute  solu- 
tion of  the  alkaloid,  even  1  part  in  4000  parts 
of  water,  faintly  acidulated  with  acetic  acid, 
deposits  a  red  crystalline  precipitate  on  the 
addition  of  a  few  drops  of  solution  of  potas- 
sium permanganate."  Br.  It  restores  the  blue 
color  of  litmus  reddened  by  acids,  and  neutral- 
izes the  acids,  forming  crystallizable  salts. 
The  solution  of  these  salts  produces  a  white 
precipitate  with  platinic  chloride,  a  yellowish 
with  auric  chloride,  and  a  yellowish  brown  with 
free  iodine.  Aconitine  is  precipitated  from  the 
solution  by  caustic  alkalies,  but  not  by  ammo- 
nium carbonate  or  potassium  and  sodium  bicar- 
bonates.  A  spurious  substance  has  sometimes 
been  sold  under  the  same  name,  which  is  nearly 
or  quite  inert;  and  at  best  the  alkaloid  is  apt 
to  be  of  uncertain  strength  as  found  in  com- 
merce. 

For  E.  R.  Squibb's  physiological  tests  for 
aconitine  and  aconite  preparations,  see  page 
91.  Its  only  peculiar  color  reaction  is  obtained 
with  difficulty  by  dissolving  in  diluted  phos- 
phoric acid  and  evaporating,  when  at  a  certain 
degree  of  concentration  a  violet  coloration 
appears. 

The  investigations  of  C.  R.  A.  Wright  upon 
Aconitum  Napellus,  which  were  fully  stated  in 
a  previous  edition  (16th  ed.,  p.  125),  have 
been  corrected  in  part  by  later  studies  by 
Wyndham  Dunstan  (/.  Chem.  S.,  May,  1891, 
April  and  May,  1892.)  He  has  shown  that  the 
roots  of  true  Aconitum  Napellus  contain  four 
alkaloids,  of  which  one  is  crystallized  and  three 
are  amorphous:  aconitine,  to  which  he  gives 
the  formula  C33H45NO12  instead  of  the  formula 
C33H43NO12  proposed  by  Wright;  aconine, 
C26H41NO11  instead  of  the  formula  C26H39 
NO11  proposed  by  Wright;  napelline,  or  isoa- 
conitine,  which  was  shown  by  Dunstan  (P.  J., 
1893,  625)  to  have  the  composition  C33H45NO12, 
and  is  thus  isomeric  with  aconitine.  Aconitine 
melts  at  188.6°  C.  (371.5°  F.),  "  189°-190°  C. 
(372.2°-374°  F.)"  Br.;  and  aconine  when 
purified  melts  at  132°  C.  (269.6°  F.).  Dunstan 
was  able  by  heating  aconine  together  with  ethyl 
benzoate  in  a  sealed  tube  to  effect  the  synthesis 
of  the  anhydride  of  aconitine.  The  pier  aconitine 
of  Wright  is  considered  by  Dunstan  to  have 
been  a  mixture.  In  a  later  communication  (P. 
J.,  1893,  p.  1045)  Dunstan  shows  that  the  roots 
of  Aconitum  Napellus  contain,  besides  the  highly 
poisonous  aconitine,  an  almost  non-poisonous 
isomeride,  isoaconitine.     Both  furnish  the  same 
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hydrolytic  products, — viz.,  aconine  and  benzoic 
acid.  Aconitine  hydrobromide  (melting  point 
163°  C),  when  heated  in  aqueous  solution,  is 
very  gradually  changed  into  the  isomeric  isoa- 
conitine  hydrobromide  (melting  point  282°  C). 
The  change  is  facilitated  by  the  presence  of  a 
small  quantity  (1  to  2  per  cent.)  of  free  hydro- 
bromic  acid,  but  is  not  assisted  if  sufficient  is 
present  to  induce  hydrolysis  of  a  large  pro- 
portion of  the  aconitine.  The  hydrolysis  of 
napelline,  or  aconitine,  into  aconine  and  benzoic 
acid  is  represented  by  the  following  equation: 
C33H45XO12  +  H2O  = 

CaeHiiNOii  +  CvHeOa 
Aconitum  ferox  was  examined  by  Wright. 
In  it  he  found  chiefly  the  alkaloid  pseudaconi- 
tine,  C36H49NO12.1  It  crystallizes  in  trans- 
parent needles  and  sandy  crystals,  but  is  apt 
to  separate  as  a  varnish  if  not  evaporated 
extremely  slowly.  It  forms  crystallized  salts 
with  difficulty.  It  can  be  dehydrated,  forming 
apo-pseudaconitine ,  ('36H47NO11,  and  when  sa- 
ponified yields  dimethyl-protocatechuic  acid  in- 
stead of  benzoic,  and  a  new  base,  pseudaconine, 
C36H49NO12  +  H2O  = 

CoHloO*  +  C27H4lN0» 

Pseudaconitine  crystallizes  with  H2O  and 
melts  at  104°  to  105°  C.  (219.2°  to  221°  F.). 
Dunstan  and  Carr  (/.  Chem.  S.,  1897,  350)  give 
a  process  for  making  the  very  poisonous  alkaloid 
pseudaconitine,  which  they  obtained  in  crystals; 
it  dissolves  in  hot  water,  very  slightly  in  cold 
water,  readily  in  alcohol,  chloroform,  and  ace- 
tone, less  readily  in  ether.  The  products  of 
hydrolysis,  which  occurs  in  two  stages,  result  in 
the  separation  of  veratryl  ■pseudaconine ,  Ca4 
H47NO11,  and  pseudaconiiw,  C25II39O8;  veratric 
acid  is  eliminated.  Pyropseudaconitine,  Cs* 
H46NO10,  an  anhydride  of  veratryl  pseuda- 
conine, did  not  appear  to  be  poisonous.  In 
Japanese  aconite  roots  (species  not  certainly 
known)  Wright  found  a  larger  percentage  of 
active  alkaloids  than  in  either  of  the  other  va- 
rieties. He  also  considers  that  he  has  obtained 
here  a  new  base,  japaconitine,  C66H88N2O21. 
This  base  on  saponification  splits  up  into  ben- 
zoic acid  and  a  base,  japaconine,  C26II41NO10.2 


1  Pseudaconitine  has  been  physiologically  studied 
by  Boehm  and  Ewens  (A.  E.  P.  P.,  1873,  1)  and  by 
Cash  and  Dunstan  (P.  Tr.  U.  IS.  L.,  Series  B.,  1902), 
who  are  in  accord  in  finding  that  its  physiological 
action  is  that  of  aconitine  save  only  in  regard  to 
strength.  0.4  gr.  of  it  is  said  to  be  equivalent  in 
toxic  power  to  0.45  of  true  aconitine.  Japaconitine, 
the  alkaloid  of  Japanese  aconite,  Kuza-Uza,  A.  japoni- 
cum  or  A.  Fischeri,  according  to  Cash  and  Dunstan, 
acts  physiologically  as  true  aconitine,  except  that 
0.85  gr.  is  equivalent  to  0.9  in  toxicity.  For  local 
application  these  three  alkaloids  may  be  substituted 
for  aconitine. 

2  Aconitine  Derivatives. — Certain  alkaloids  have 
been  prepared  by  Cash  and  Dunstan  by  the  with- 
drawal of  the  acetyl  group  from  aconitine  (Philo- 
sophical Trans.,  1898,  vol.  190;  and  1902,  vol.  195.)  ; 
of  these  benzaconinc,  in  which  an  acetyl  group  of 
aconitine  is  replaced  by  an  atom  of  hydrogen,  has 
been  found  to  differ  physiologically  entirely  from 
aconitine :  being,  in  fact,  so  far  as  its  action  on  the 
heart  is  concerned,  antagonistic  to  the  parent  alka- 
loid. Pyraconitine  differs  from  aconitine  by  the  loss 
of  one  molecule  of  acetic  acid.  It  differs  physio- 
logically   from   aconitine    chiefly    in   being   devoid   of 


Aconitine  exists  in  the  root  in  combination 
with  aconitic  acid,  CeH606.  Dragendorff  and 
Spohn  (J.  P.  C.  (5),  10,  361-368)  find  in 
Aconitum  Lycoctonum  two  alkaloids;  lycaconi- 
i'xne,  C27H34N2O6  +  2H2O,  which  is  not  crys- 
talline, nor  does  it  yield  a  crystalline  auro- 
chloride  or  platinochloride,  and  myoctonine,  C27 
H30N2O8  +  5H2O,  which  is  amorphous.  The 
former  alkaloid,  heated  with  water  under  pres- 
sure, gives  rise  to  two  acids,  a  volatile  one  and 
a  crystalline  one,  lycoctonic  acid,  C17H18N2O7, 
while  two  alkaloids  remain  dissolved,  one,  lyca- 
conine,  soluble  in  ether,  the  other  soluble  in 
chloroform,  and  apparently  Hubschmann's  aco- 
lytine. 

Hubschmann  is  said  to  have  extracted 
two  alkaloids  from  A.  Lycoctonum;  one  in 
the  form  of  a  white  powder,  insoluble  in  ether, 
but  soluble  in  water  and  alcohol,  which  he 
names  acolytinc;  the  other  crystallizable,  very 
soluble  in  alcohol,  and  but  slightly  so  in  ether 
or  water,  and  named  by  him  lycoctonine.  (A.  J. 
P.,  1866,  p.  376.)  According  to  Fluckiger, 
lycoctonine  is  in  white  acicular  crystals,  melt  ins: 
like  aconitine  in  boiling  water,  though  at  a 
somewhat  higher  heat.  On  cooling  it  crystal- 
lizes only  when  moistened  with  water,  when  the 
amorphous  mass  is  converted  into  tufted  crys- 
tals. It  loses  no  water  upon  melting,  and  com- 
bines with  none  on  crystallizing.  It  readily  dis- 
solves in  chloroform,  and  upon  evaporation  is 
left  as  an  amorphous  varnish,  which  on  the  addi- 
tion of  a  little  water  becomes  strikingly  crystal- 
line. It  is  largely  dissolved  by  carbon  disul- 
phide,  ether,  alcohol,  the  fixed  and  volatile  oils, 
amyl  alcohol,  and  petroleum  benzin  ;  but  requires 
600  parts  of  boiling  water  for  solution.  The 
solution  is  bitter  and  has  an  alkaline  reaction, 
and  with  bromine  water  produces  fine  yellow 
crystals;  and  this  effect  results  though  the  solu- 
tion contain  only  one  part  of  the  alkaloid  in 
30,000.  Lycoctonine  is  an  alkaloid  quite  dis- 
tinct from  aconitine  and  pseudaconitine,  and  is 
much  less  poisonous  than  either.  (Fluckiger, 
P.  J.,  1870,  p.  122.)  Wright  and  Luff  con- 
cluded that  lycoctonine  and  acolytine  are  iden- 
tical with  aconine  and  pseudaconine,  decomposi- 
tion products  respectively  of  aconitine  and 
pseudaconitine,  but  according  to  Dragendorff 
and  Spohn  they  are  really  decomposition  pro- 
ducts of  two  previously  unnoticed  alkaloids  of 
A.  Lycoctonum,  namely,  lycaconitine  and  myoc- 
tonine. (See  p.  87;  also  P.  J.,  viii.  169,  and 
xv.  104.)  Jacobowsky  found  lycaconitine  to 
resemble  curare  in  its  physiological  action,  but 
to  be  of  no  value  in  practical  medicine. 


local  action  ;  It  slows  the  heart  by  stimulating  the 
vagus,  at  the  same  time  depressing  the  heart  muscles 
or  its  ganglia,  and  is  a  powerful  respiratory  and 
centric  motor  depressant.  Methylbenzaconine  differs 
from  aconitine  in  that  an  acetyl  group  has  been  re- 
placed by  a  methyl  group.  It  is  much  less  active 
locally  and  less  poisonous  than  aconitine ;  it  is  a 
somewhat  feeble  cardiac  depressant,  but  this  is  es- 
pecially characterized  physiologically  by  a  curare-like 
action  upon  the  motor  nerves.  It  seems,  also,  to  have 
Influence  upon  the  muscles,  producing  In  the  frog 
marked  persistent  fibrillary  contractions  even  at  a 
time  when  the  reflexes  are  abolished. 
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Even  different  specimens  of  apparently  pure 
crystallized  aconitine  made  by  the  same  chemist 
in  the  same  manner  vary  greatly  in  toxic 
property.  (See  K.  F.  Mandelin,  A.  Pharm., 
1885,  xxiii. ;  abstracted,  P.  J.  xvi. ;  Bunzen  and 
Madsen,  Trans.  Internat.  Congress,  Copen- 
hagen, 1884.)  Lepine  states  that  the  crystallized 
alkaloid  made  from  plants  gathered  in  Switzer- 
land is  much  more  active  than  that  from  plants 
of  the  Vosges  or  of  the  Pyrenees.  (S.  M., 
March  30,  1892.) 

Uses. — The  various  products  obtained  from 
aconite  sold  in  the  market  as  ac  aitine  vary  so 
enormously  in  their  purity,  nature,  and  toxic 
properties,  that  the  alkaloid  should  scarcely  be 
used  internally.  According  to  Cash  and  Dun- 
stan  (B.  M.  J.,  1901,  ii.)  there  are  four  com- 
mercial brands  of  aconitine.  Amorphous 
aconitine,  a  mixture  of  various  alkaloids,  but 
principally  consisting  of  aconitine  and  picro- 
aconitine,  and  being  from  fifteen  to  twenty 
times  less  poisonous  than  pure  crystallized 
aconitine;  crystallized  aconitine,  the  official 
alkaloid;  pseudaconitine,  obtained  from  Aco- 
nitum ferox,  which  is  nearly  twice  as  toxic  as 
crystallized  aconitine;  japaconitine,  from  Aco- 
nitum japonicum,  which  is  twenty  per  cent, 
more  powerful  than  crystallized  aconitine. 
Two  and  a  half  grains  of  commercial  aconitine 
have  been  taken  almost  with  impunity,  and  l-50th 
of  a  grain  has  nearly  proved  fatal;  indeed,  a 
fatal  case  of  poisoning  by  half  a  milligramme 
(l-128th  gr.)  of  pure  aconitine  is  reported  (J. 
P.  A.,  Feb.  1890).  One-tenth  of  a  milli- 
gramme (l-640th  gr.)  should  be  considered  the 
maximum  dose  of  the  alkaloid.  Tison  (Atti 
Dell'  xi.  Cong.  Med.  Intern.,  iii.,  1894)  con- 
siders this  the  ordinary  dose  of  the  crystallized 
aconitine  nitrate,  and  repeats  it  at  such  intervals 
that  one  milligramme  is  taken  in  twenty-four 
hours. 

Even  as  an  external  remedy,  aconitine  is  of 
very  limited  value.  It  produces  in  the  skin  a 
sensation  of  heat  and  prickling,  followed  by 
numbness,  lasting,  according  to  the  quantity 
applied,  from  two  to  twelve  hours  or  more. 
Applied  much  diluted  and  in  a  minute  quantity 
to  the  eye,  or  even  to  the  upper  eyelid,  it  causes 
contraction  of  the  pupil,  with  an  almost  intol- 
erable sense  of  heat  and  tingling.  Turnbull 
employed  it  with  benefit  in  neuralgia,  gout, 
and  rheumatism.  If  the  alkaloid  be  pure,  the 
ointment  should  not  exceed  ten  grains  to  the 
ounce,  and  even  then  must  be  used  with  great 
caution  by  friction  over  the  part  affected,  to  be 
continued  till  the  peculiar  sensation  above 
described  is  produced,  and  to  be  repeated  three 
or  four  times,  or  more  frequently,  during  the 
day.  No  good  can  be  expected  unless  the  sensa- 
tion alluded  to  be  experienced  in  a  greater  or 
less  degree.  Care  should  be  taken  not  to  apply 
the  medicine  to  an  abraded  surface,  or  to  a 
mucous  membrane,  for  fear  of  poisoning. 

Dose,  one  eight-hundredth  to  one  four- 
hundredth  of  a  grain  (0.00008  to  0.00015  Gm.). 

Off.  Prep. — Unguentum  Aconitinae,  Br. 


ACONITUM.  U.  S.  (Br.) 

ACONITE 

(ac-<?-ni'tum) 

"  The  dried  tuberous  root  of  Aconitum  Na- 
pellus  Linne  (Fam.  Ranunculacece) ,  collected  in 
autumn;  yielding,  when  assayed  by  the  process 
given  below,  not  less  than  0.5  percent,  of  aconi- 
tine." U.  S.  "  The  root  of  Aconitum  Napellus, 
Linn.,  collected  in  the  autumn  from  plants 
cultivated  in  Britain,  and  dried."   Br. 

Aconiti  Radix,  Br.;  Aconite  Root,  Monkshood, 
Wolfsbane,  Wolfroot,  Friar's  cap,  Cuckoo's  cap,  Blue 
rocket ;  Racine  d'Aconite,  Aconit,  Coqueluchon,  Aconlt 
Napel,  Fr.;  Tubera  Aconiti,  P.  O.;  Eisenhut,  Eisen- 
hutknolien,  Sturmhut,  Monchskappe,  Akonitknollen, 
G.J  Aconito,  It.,  Up. 

The  U.  S.  Pharmacopoeia  formerly  recog- 
nized aconite  leaves  under  the  name  of  Aconiti 
Folia. 

The  plants  belonging  to  this  genus  are  herba- 
ceous, with  divided  leaves,  and  violet,  yellow, 
or  white  flowers,  in  spikes,  racemes,  or  panicles. 
In  the  Paris  Codex  three  species  were  recog- 
nized as  official,  A.  Anthora,  A.  cammarum,  and 
A.  Napellus;  but  the  French  authorities  unite 
at  present  with  our  own  and  the  British  in 
acknowledging  only  A.  Napellus.  There  has 
been  much  difference  of  opinion  as  to  the 
plant  originally  employed  by  Storck.  Formerly 
thought  to  be  A.  Napellus,  it  was  afterwards 
generally  believed  to  be  A.  neomontanum  of 
"Willdenow,  and  by  De  Candolle  was  deter- 
mined to  be  a  variety  of  his  A.  paniculatum, 
designated  as  Storckianum.  It  is  probable  that 
this  species,  which  is  not  infrequent  in  the 
Alps,  yields  much  of  the  aconite  of  commerce, 
as  probably  does  also  A.  Lycoctonum.  But, 
according  to  Geiger,  A.  neomontanum  is  pos- 
sessed of  little  acrimony;  and  Christison 
states  that  A.  paniculatum,  raised  at  Edin- 
burgh from  seeds  sent  by  De  Candolle  himself, 
was  quite  destitute  of  that  property.  Neither 
of  these,  therefore,  could  have  been  Storck's 
plant,  which  is  represented  as  extraordinarily 
acrid.       A.  septentrionale,1   Koelle,    which    is 

1  Rosendahl  found  in  A.  septentrionale  three  alka- 
loids, to  which  he  gave  the  names  of  lappaconitine, 
septentrionaline,   and   cynoctonine. 

Lappaconitine,  C34H48N20e.  occurs  in  crystals  be- 
longing to  the  hexagonal  system,  bitter  in  taste, 
melting  point,  205°  C. :  soluble  in  126  parts  of  alco- 
hol, 330  of  ether,  1472  of  water.  Its  alcoholic  or 
ethereal  solution  shows  a  reddish-violet  fluorescence. 
It  is  colored  yellowish  red  by  sulphovanadic  acid, 
afterwards  becoming  green.  It  is  a  convulsant, 
which  finally  paralyzes  the  respiratory  muscles ;  at 
the  same  time  it  lowers  blood  pressure  by  a  direct 
action  upon  the  heart,  and  also  by  an  influence  on 
the  vasomotors.  During  the  convulsion  the  pupils 
are  contracted  ;  during  the  paralysis  they  are  dilated. 
Upon  muscles,  blood,  lower  organisms,  and  general 
protoplasm  the  alkaloid  has  no  influence.  It  is 
rapidly  eliminated  by  the  urine. 

Septentrionaline,  CnH^NVV  occurs  in  a  white  or 
yellowish  powder  of  a  bitter  taste,  with  a  pronounced 
local  anaesthetic  influence :  melting  point,  128.9°  C. 
It  is  very  soluble  in  alcohol  and  ether,  and  in  58 
parts  of  water :  its  solutions  are  without  fluorescence. 
It  Is  colored  eherrv-red  by  fresh  furfurol  sulphuric 
acid.  When  given  by  the  mouth,  septentrionaline,  ac- 
cording to  Rosendahl,  produces  no  poisonous  effects  : 
Its  subcutaneous  or  intravenous  injection  is  followed 
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generally  considered  by  botanists  to  be  a  variety 
of  A.  Lycoctonum,  although  it  differs  somewhat 
in  the  shape  of  its  leaves  and  is  a  native  of 
Finland,  Sweden,  and  other  northern  portions 
of  Europe,  has  been  elaborately  studied  by  H. 
V.  Rosendahl  (Arbeit en  des  Pharmakol.  Insti- 
tutes zu  Dor  pat ,  1895),  who  believes  it  to  be  a 
distinct  species.  There  are  five  American 
species  of  the  genus,  each  of  which  is  probably 
active,  although  none  of  them  are  commercial 
sources  of  the  drug.  Under  the  name  of  Bish, 
or  Bikh,  or  Nepaul  aconite,  an  active  aconite  is 
largely  sold  in  the  bazaars  of  India.  It  has 
been  usually  attributed  to  A.  ferox,  Wall.,  a 
Himalayan  plant  with  large  dull  blue  flowers, 
which  reaches  the  height  of  three  to  six  feet; 
but  according  to  the  latest  researches  the  roots 
are  much  longer  and  of  smaller  diameter  than 
are  those  of  the  A.  ferox,  Wall.,  so  that  the 
botanical  source  of  Nepaul  aconite  remains  at 
present  uncertain.  In  an  elaborate  study  of  the 
aconites  of  India  (P.  J.,  3903,  CS)  George 
Watt  says  that  the  botany  of  the  poisonous 
Indian  aconites  is  at  present  very  uncertain. 
Of  the  number  of  varieties  of  A.  ferox  which 
have  been  made  by  authors,  one  or  more  are 
thought  by  Watt  to  be  distinct  species,  and  the 
examination  of  the  plants  in  the  Kew  Herba- 
rium by  Stapf  led  him  to  the  opinion  that  A. 
Napellus  does  not  exist  in  India  at  all,  A.  mul- 
tifida  and  A.  rolundi folia,  which  have  been 
believed  to  be  varieties  of  A.  Napellus,  being 
really  distinct  non-poisonous  species.  A  mono- 
graph on  the  Indian  aconites  lias  hern  promised 
by  Stapf  but  so  far  as  we  know  has  not  yet 
appeared.  The  non-poisonous  aconites  of 
India  are  affirmed  to  include  A.  hcterophyllum, 
Wall.,  and  A.  palmatum,  Don,  and  the  species, 
A.  multifida,  and  A.  rotundifolia,  hitherto 
referred  to  A.  Napellus.  They  are  said  to  be 
eaten  by  shepherds  on  the  Alpine  ranges,  and 
do  not  appear  to  be  collected  for  commercial 


by  Increased  salivation,  nausea,  and  wide-spread  anaes- 
thesia, due  to  an  action  upou  the  peripheral  sensory 
nerves.  If  the  dose  has  been  sufficient,  after  the 
paralysis  of  sensibility  a  motor  peripheral  paralysis 
comes  on,  which  finally  invades  the  muscles  of  respira- 
tion so  that  the  function  ceases,  although  the  heart 
is  still  working,  and  if  artificial  respiration  be  em- 
ployed recovery  occurs.  The  heart  is  said  to  be  al- 
most completely  unaffected,  excepting  that  the  force 
of  its  contractions  is  augmented.  Intestinal  peris- 
talsis is  arrested  ;  the  pupils  are  not  affected.  Elim- 
ination is  very  rapid.  Rosendahl  asserts  that  the 
alkaloid  is  of  great  value  as  a  substitute  for  curare 
in  the  physiological  laboratory. 

Dose,  for  curarization,  per  kilogramme  of  bodily 
weight ;  frogs.  0.000174  to  0.0005 ;  dogs,  0.0070 ; 
cats.  0.0100;  rabbits.  0.003000  to  0.0050;  fowls, 
0.0090   grammes. 

Cynoctonine,  CmHgeNsOu,  is  an  amorphous  hygro- 
scopic grayish  powder,  having  a  feebly  bitter  taste, 
melting  at  137°  C.  :  easily  soluble  in  alcohol  and 
water,  soluble  in  1373  parts  of  ether  without  fluores- 
cence. If  evaporated  to  dryness  with  fuming  nitric 
acid,  the  residue  becomes  blood-red  on  the  addition 
of  an  alcoholic  solution  of  potassium  hydroxide, 
afterwards  changing  to  reddish  brown.  It  is  a  very 
violent  convulsant.  producing  also  vomiting,  tem- 
porary loss  of  superficial  sensibility,  followed  by 
heightened  reflexes,  violent  convulsions,  and  respira- 
tory death.  Upon  the  heart  and  blood  pressure  it 
has  very  little  influence.  The  pupils  are  In  the 
advanced  poisoning  dilated.  Cynoctonine,  however, 
does  not  act  as  a  poison  on  the  lower  organisms. 


purposes.  For  a  structural  study  of  the 
Indian  aconite  roots  see  P.  J.,  lxvii.  p.  576. 
Under  the  name  of  Utees,  Atees,  or  Atis,  the 
root  of  A.  heterophyllum,  Wall.,  of  India,  is 
said  to  be  largely  emploj'ed  in  doses  of  20 
grains  as  an  antiperiodic.  It  yielded  to  Waso- 
wicz  six  one-hundredths  of  1  per  cent,  of 
atisine,  an  amorphous,  very  slightly  poisonous 
alkaloid  (the  same  alkaloid  was  pointed  out  by 
Broughton),  besides  aconitic  acid.  See  P.  J., 
xvi.  Wakhma  is  the  root  of  A.  palmatum,  Don, 
in  which  Jowett  found  aconitic  acid  and  the 
alkaloid  atisine,  C22H33NO3,  which  according  to 
Cash  is  physiologically  very  feeble.  (J.  Chem. 
S.,  1896.) 

Aconitum  Napellus,  Linn.,  Flor.  Suec.,  ed. 
1755,  p.  168.  A.  neubergense,  De  Candolle, 
Prodom.,  i.  62.  A.  variabile  neubergense, 
Hayne,  Darstel.  und  Besehreib.,  xii.  14. — This 
is  a  perennial  herbaceous  plant,  with  a  conical- 
shaped,  tapering  root,  seldom  exceeding  the 
thickness  of  the  finger  at  top,  three  or  four 
inches  or  more  in  length,  brownish  externally, 
whitish  and  fleshy  within,  and  sending  forth 
numerous  long,  thick,  fleshy  fibres.  When  the 
plant  is  in  full  growth,  there  are  usually  two 
roots  joined  together,  of  which  the  older  is  dark 
brown  and  supports  the  stem,  while  the  younger 
is  of  a  light  yellowish  brown,  and  is  destined  to 
furnish  the  stem  of  the  following  year,  the  old 
root  decaying.  The  stem  is  erect,  round, 
smooth,  leafy,  usually  simple,  and  from  two  to 
six  or  even  eight  feet  high.  The  leaves  are 
alternate,  petiolate,  divided  almost  to  the  base, 
from  two  to  four  inches  in  diameter,  deep 
green  upon  their  upper  surface,  light  green 
beneath,  somewhat  rigid,  and  more  or  less 
smooth  and  shining  on  both  sides.  Those  on 
the  lower  part  of  the  stem  have  long  footstalks 
and  five  or  seven  divisions;  the  upper,  short 
footstalks  and  three  or  five  divisions.  The 
divisions  are  wedge-form,  with  two  or  three 
lobes,  which  extend  nearly  or  quite  to  the 
middle.  The  lobes  are  cleft  or  toothed,  and 
the  lacini®  or  teeth  are  linear  or  linear-lanceo- 
late and  pointed.  The  flowers  are  of  a  dark 
violet-blue  color,  large  and  beautiful,  and  are 
borne  at  the  summit  of  the  stem  upon  a  thick, 
simple,  straight,  erect,  spike-like  raceme,  be- 
neath which,  in  the  cultivated  plant,  several 
smaller  racemes  arise  from  the  axils  of  the 
upper  leaves.  Though  without  calyx,  they  have 
two  small  calycinal  stipules,  situated  on  the 
peduncle  within  a  few  lines  of  the  flower.  The 
petals  are  five,  the  upper  helmet-shaped  and 
beaked,  nearly  hemispherical,  open  or  closed, 
the  two  lateral  roundish  and  internally  hairy, 
the  two  lower  oblong-oval.  They  enclose  two 
pediceled  nectaries,  of  which  the  spur  is  capi- 
tate, and  the  lip  bifid  and  revolute.  The  fruit 
consists  of  three,  four,  or  five  follicles. 

The  plant  is  abundant  in  the  mountain 
forests  of  France.  Switzerland,  and  Germany. 
It  is  also  cultivated  in  the  gardens  of  Europe, 
and  has  been  introduced  into  this  country  as 
an  ornamental  flower.     All  parts  of  the  plant 
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are  acrid  and  poisonous.  The  leaves  and  root 
are  used.  The  leaves  should  be  collected  when 
the  flowers  begin  to  appear,  or  shortly  before. 
After  the  fruit  has  formed,  they  are  less  effica- 
cious. The  root  is  much  more  active  than  the 
leaves,  and  an  extract  from  the  latter  is  said  to 
have  only  one-twentieth  of  the  strength  of  one 
made  from  the  former.  It  should  be  gathered 
in  autumn  or  winter  after  the  leaves  have  fallen, 
and  is  not  perfect  until  the  second  year.  It 
has  been  mistakenly  substituted  for  horseradish 
root,  as  a  condiment,  with  fatal  effect.  The 
wild  plant  is  said  to  be  more  active  than  the 
cultivated.  ( Schroff . )  Procter  found  the  roots 
of  the  plant  cultivated  in  this  country  richer 
in  active  alkaloidal  principles  than  the  im- 
ported roots,  having  obtained  as  much  as  0.85 
per  cent,  from  the  former.  (Proc.  A.  Ph.  A., 
1860.)  The  studies  of  P.  W.  Squire  seem  to 
show  that  in  the  autumn  the  root  is  the  most 
active.  So  far,  however,  as  concerns  the  whole 
plant,  the  practical  difficulty  is  that  the  root  of 
A.  paniculatum,  Lam.,  cannot  be  distinguished 
from  that  of  A.  Napellus,  except  by  taste;  so 
that  the  custom  which  seems  to  prevail  of 
gathering  the  root  about  the  flowering  period 
is  probably  well  founded.  The  plant  is  being 
cultivated  to  some  extent  for  medicinal  pur- 
poses in  England,  but  much  of  the  stock  is  of 
doubtful  nature,  owing  to  the  extraordinary 
tendency  of  A.  Napellus  to  hybridize  with  other 
species  and  to  alter  under  cultivation.  (See  P. 
J.,  1889,  645.)  For  Keller's  tests  for  aconite 
root  and  leaves,  see  Proc.  A.  Ph.  A.,  1895, 
539. 

Aconite  root  is  generally  brought  into  market 
in  packages  or  bales,  either  from  the  continent 
of  Europe  or  from  India.  It  is  of  variable 
quality,  some  parcels  being  unobjectionable, 
while  others  contain  a  considerable  proportion 
of  inert  or  defective  roots.  Among  these  roots 
that  of  Imperatoria  ostruthium  has  been 
especially  observed.  (P.  J.,  vii.  749.)  The 
best  test  is  the  taste;  roots  should  be  rejected 
which  have  not  in  a  fair  degree  the  charac- 
teristic properties  in  this  respect  described 
below,  especially  the  production  of  the  sensation 
of  numbness  and  tingling  on  the  tongue,  lips, 
and  fauces. 

Nepaul  aconite  is  composed  of  elongated, 
conical,  tuberous,  or  nearly  cylindrical  roots,  3 
to  4  inches  long,  \  to  If  inches  in  diameter  at 
the  base ;  unbranched ;  often  abruptly  broken  off 
below;  more  or  less  flattened;  shrivelled  chiefly 
in  a  longitudinal  direction,  and  sparsely 
marked  with  the  scars  of  rootlets.  Japanese 
aconite  has  also  been  largely  sold  in  London. 
It  consists  of  plump,  oblong,  or  ovoid,  dark 
grayish  or  blackish  tubers,  from  half  an  inch  to 
an  inch  in  length,  and  i  to  f  of  an  inch  in 
diameter.  Seven  varieties  of  aconite  tubers  are 
reported  by  Langaard  to  be  found  in  the 
Japanese  drug  stores,  usually  preserved  in  vine- 
gar or  child's  urine,  or  by  drying.  The  botan- 
ical source  of  these  aconite  roots  is  not  accu- 
rately  determined,   but   they   are   probably,   at 


least  in  part,  yielded  by  A.  japonicum,  Thunb., 
and  A.  Fischeri,  Reich.,  believed  by  many 
botanists  to  be  respectively  identical  with 
A.  Lyeoctonum,  Linn.,  and  A.  chinense,  Sieb. 
Several  alkaloids  have  been  separated;  of 
these,  japaconitine  is  said  to  be  the  most 
poisonous  of  the  known  aconite  alkaloids. 
(See  P.  J.,  1880,  149,  1021.)  0.  Lezius 
{In.  Dis.,  Dorpat,  1890)  asserts  that  the 
active  principle  of  Japanese  aconite  is  true 
crystallizable  aconitine,  and  in  an  elaborate 
study  Alfred  E.  Bradley  found  the  physiological 
activity  of  A.  Fischeri  very  similar  to  that 
of  A.  Napellus.  (Weekly  Med.  Rev.,  April, 
1888.) 

Properties. — The  fresh  leaves  have  a  faint 
narcotic  odor,  most  sensible  when  they  are 
rubbed.  Their  taste  is  at  first  bitterish  and 
herbaceous,  afterwards  burning  and  acrid,  with 
a  feeling  of  numbness  and  tingling  on  the  inside 
of  the  lips,  tongue,  and  fauces,  which  is  very 
durable,  lasting  sometimes  many  hours.  When 
long  chewed,  they  inflame  the  tongue.  The 
dried  leaves  have  a  similar  taste,  but  the  acrid 
impression  commences  later.  Their  sensible 
properties  and  medicinal  activity  are  impaired 
by  long  keeping.  They  should  be  of  a  green 
color,  and  free  from  mustiness.  The  root  has 
a  feeble  earthy  odor.  Though  sweetish  at  first, 
it  has  afterwards  the  same  effect  as  the  leaves 
upon  the  mouth  and  fauces.  It  shrinks  much 
in  drying,  and  becomes  darker,  but  does  not 
lose  its  acrimony.  Those  parcels,  whether  of 
leaves  or  roots,  should  always  be  rejected  which 
are  destitute  of  this  property.  Aconite  root 
is  officially  described  as  being  "  slenderly  con- 
ical, 4  to  10  Cm.  long,  10  to  20  Mm.  thick  at 
the  crown;  occasionally  split;  longitudinally 
wrinkled;  dark  brown  and  marked  with  coarse 
whitish  root-sears;  fracture  short,  horny  or 
mealy;  internally  whitish  or  light  brown;  the 
cambium  zone  irregular  and  5-  to  7-angled ; 
odor  very  slight;  taste  sweetish,  soon  becoming 
acrid  and  developing  a  tingling  sensation,  fol- 
lowed by  numbness."  U.  S.  "  The  transverse 
section  exhibits  a  thick  parenchymatous  cortex 
and  a  large  stellate  pith  with  about  seven  pro- 
jecting angles;  the  groups  of  vessels  are  small 
and  few  in  number."  Br.  The  seeds  also  are 
acrid.  The  British  Pharmacopoeia  formerly 
recognized  the  flowering  tops  of  the  Aconite 
(Aconiti  Folia).  To  be  effective  they  should  be 
collected  just  as  the  flowers  are  beginning  to  ex- 
pand, at  which  time  they  are  richest  in  alkaloid. 
The  dried  leaves  are  stated  to  contain  about  0.3 
per  cent,  and  the  flower-buds  about  0.4  per  cent, 
of  aconitine.  For  an  account  of  the  chemistry 
of  aconite,  see  Aconitina,  page  86.  In  the  ab- 
sence of  any  reliable  chemical  tests  for  aconitine 
E.  R.  Squibb  suggested  that  a  fluidrachm  of 
a  highly  diluted  solution  of  the  various  prep- 
arations be  taken  into  the  anterior  part  of 
the  mouth  (after  the  latter  has  been  thoroughly 
rinsed)  and  held  there  for  one  minute  by  the 
watch,  and  then  discharged.  The  peculiar 
numbing  sensation  should  be  experienced  within 
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fifteen  minutes,  and  it  should  continue  for  fif- 
teen or  thirty  minutes.  Tested  in  this  way,  he 
found  the  commercial  aconitines,  in  solution  of 
the  strength  of  jl?  grain  in  1  fluidrachm  of 
water,  to  have  the  following  relative  strengths : 
1  grain  of  good  powdered  aconite  root  is  equal 
to  1  grain  of  ordinary  commercial  aconitine,  i 
grain  of  Merck's  ordinary  aconitine,  yy  grain 
of  Merck's  pseudaconitine,  ttt  grain  of 
Duquesnel's  crystallized  aconitine  (really  aconi- 
tine nitrate).  He  also  found  by  this  approxi- 
mate method  that  1  grain  of  powdered  aconite 
root  was  equivalent  to  1  minim  of  fluidextract, 
|  grain  of  alcoholic  extract  of  aconite  root,  2.66 
minims  of  U.  S.  (1890)  or  9.31  minims  of 
U.  S.  (8th  Rev.)  tincture  of  aconite  root, 
8.43  minims  of  British  tincture  of  the  root, 
11.8  minims  of  German  tincture  of  the  root,  1.5 
minims  of  Fleming's  tincture,  9  grains  of  pow- 
dered aconite  leaf,  1.5  grains  of  alcoholic  ex- 
tract of  dried  aconite  leaf,  1  grain  of  Allen's 
English  extract  of  fresh  plant,  and  72  minims 
of  tincture  of  aconite  leaf.  For  methods  of 
assaying  aconite,  see  -A.  R.  L.  Dohme's  paper 
(Proc.  A.  Ph.  A.,  1895,  206) ;  also  P.  J.,  1895, 
860;  D.  C,  1900,  69,  132. 

The  quality  of  aconite  root  is  officially  de- 
termined by  the  following  assav,  which  was 
introduced  into  the  U.  S.  P.  (8th  Rev.) 

Assay  of  Aconite. — "Aconite,  in  No.  40  pow- 
der, ten  grammes  (10  6m.),  Alcohol,  Dis- 
tilled "Water,  Ether,  Ammonia  "Water,  Tenth- 
normal Sulphuric  Acid  V.S.,  Fiftieth-normal 
Potassium  Hydroxide  V.S.,  Hematoxylin  T.S., 
each,  a  sufficient  quantity.  Introduce  the 
Aconite  into  a  200  Cc.  Erlenmeyer  flask,  add 
75  Cc.  of  a  mixture  of  alcohol,  7  parts,  and 
distilled  water,  3  parts  (by  volume),  stopper 
the  flask  securely,  and  agitate  it  at  intervals 
during  four  hours.  After  placing  a  pledget 
of  cotton  in  the  bottom  of  a  small  cylindrical 
glass  percolator  (25  Mm.  in  diameter),  care- 
fully transfer  the  contents  of  the  flask  to 
the  percolator.  When  the  liquid  has  all  passed 
through,  continue  the  percolation  with  more 
of  the  same  mixture  until  150  Cc.  of  per- 
colate have  been  obtained.  Pour  the  perco- 
late into  a  shallow  porcelain  evaporating 
dish,  and  evaporate  it  to  dryness  at  a  temper- 
ature not  exceeding  60°  C.  (140°  F.).  Add 
5  Cc.  of  tenth-normal  sulphuric  acid  V.S., 
and  10  Cc.  of  distilled  water.  When  the 
extract  is  dissolved,  filter  the  liquid  into  a 
separator,  washing  the  dish  and  filter  with 
about  40  Cc.  of  distilled  water,  and  add  the 
washings  to  the  separator.  Add  25  Cc.  of 
ether  and  2  Cc.  of  ammonia  water  to  the 
separator,  and  agitate  it  for  one  minute.  Draw 
off  the  lower  layer  into  a  flask,  and  filter  the 
ether-solution  into  a  beaker.  Return  the  con- 
tents of  the  flask  to  the  separator,  add  15  Cc. 
of  ether,  and  again  agitate  it  for  one  minute. 
Draw  off  the  lower  layer  into  the  flask,  and  filter 
the  ether-solution  into  the  beaker.  Repeat  the 
shaking  out  with  two  other  portions  of  10  Cc. 
each  of  ether.     Evaporate  the  combined  ether- 


solutions  to  dryness,  and  dissolve  the  residue  in 
3  Cc.  of  tenth-normal  sulphuric  acid  V.S.  Add 
to  the  solution  5  drops  of  hematoxylin  T.S., 
and  then  carefully  run  in  fiftieth-normal  potas- 
sium hydroxide  V.S.  until  a  violet  color  is  pro- 
duced, the  transition  stages  being  as  follows: 
first  yellow,  then  green,  finally  passing  into 
violet.  Divide  the  number  of  Cc.  of  fiftieth- 
normal  potassium  hydroxide  V.S.  used,  by  5, 
subtract  this  number  from  3  (the  3  Cc.  of 
tenth-normal  sulphuric  acid  V.S.  taken),  mul- 
tiply the  remainder  by  0.064,  and  this  product 
by  10,  which  will  give  the  percentage  of  aconi- 
tine in  the  Aconite."   U.  S. 

Uses.— Aconite  was  well  known  to  the 
ancients  as  a  powerful  poison,  but  was  first 
employed  as  a  medicine  by  Baron  Storek  of 
Vienna,  whose  experiments  with  it  were  pub- 
lished in  the  year  1762.  In  moderate  doses, 
it  produces  warmth  in  the  stomach  and  some- 
times nausea,  general  warmth  of  the  body, 
numbness  and  tingling  in  the  lips  and  fingers, 
muscular  weakness,  diminished  force  and  fre- 
quency of  the  pulse,  and  diminished  frequency 
of  respiration.  From  larger  doses  all  these 
effects  are  experienced  in  an  increased  degree. 
The  numbness  and  tingling  extend  over  the 
body;  vertigo  and  dimness  of  vision  occur; 
the  pulse,  respiration,  and  muscular  strength  are 
greatly  reduced;  and  a  state  of  genera]  pros- 
tration ensues.  The  effects  of  remedial  doses 
are  felt  in  twenty  or  thirty  minutes,  are  at 
their  height  in  an  hour  or  two,  and  continue 
with  little  abatement  from  three  to  five  hours. 
In  poisonous  doses,  besides  the  characteristic 
tingling  in  the  mouth  and  elsewhere,  aconite 
occasions  burning  heat  of  the  oesophagus  and 
stomach,  thirst,  violent  nausea,  vomiting  and 
purging,  severe  gastric  and-  intestinal  spasms, 
headache,  dimness  of  vision,  with  contracted  or 
expanded  pupils,  numbness  or  paralysis  of  the 
limbs,  diminished  sensibility  in  general,  stiffness 
or  spasm  of  the  muscles,  great  prostration, 
pallid  countenance,  cold  extremities,  an  ex- 
tremely feeble  pulse,  and  death  in  a  few  hours, 
sometimes  preceded  by  delirium,  stupor,  or  con- 
vulsions. All  these  effects  are  not  experienced 
in  every  case ;  but  there  is  no  one  of  them  which 
has  not  been  recorded  as  having  occurred  in  one 
or  more  instances.  The  proper  treatment  of 
aconite  poisoning  consists  in  the  maintenance 
of  absolute  rest  in  a  position  horizontal,  or 
with  the  head  lower  than  the  feet;  the  evacua- 
tion of  the  stomach  by  the  siphon  tube  or 
stomach  pump,  if  free  vomiting  does  not  occur, 
the  administration  of  stimulants,  and  the  use 
of  external  heat  to  keep  up  the  bodily  tempera- 
ture. Whisky  or  brandy  should  be  given  freely 
in  a  concentrated  form  by  the  mouth  and  rec- 
tum; when  the  symptoms  are  very  urgent,  it 
may  be  injected  under  the  skin.  The  chief 
reliance  in  any  case,  however,  must  be  on  the 
tincture  of  digitalis  aided  by  strychnine,  the 
two  remedies  being  given  hypodermically,  but 
separately,  in  large  doses.  Ammonia  may  be 
employed  carefully.    We  have  known   life   to 
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be  apparently  saved  by  a  fluidrachm  of  lauda- 
num. Fall  of  the  bodily  temperature  must  be 
met  by  external  heat. 

The  symptoms  produced  by  aconite  are  chiefly 
due  to  its  action  upon  the  circulation  and  the 
nervous  system.  It  is  a  direct  and  powerful  de- 
pressant of  the  heart,  if  in  sufficient  amount 
completely  paralyzing  the  cardiac  muscle.  The 
lowering  of  the  force  of  the  circulation  is  cer- 
tainly in  large  part  due  to  this  action;  it  is 
probable  that  it  has  comparatively  little  effect 
upon  the  vasomotor  system.  Upon  the  cere- 
brum the  drug  exerts  very  little  if  any  direct 
influence.  Upon  the  peripheral  sensory  nerves 
it  acts  as  a  powerful  depressant,  thereby 
causing  the  characteristic  tingling  and  numbness 
of  aconite  poisoning.  The  influence  upon  the 
spinal  marrow  seems  to  be  less  pronounced 
than  that  upon  the  sensory  nerves;  but,  if  in 
sufficient  amount,  the  poison  depresses  the  motor 
centres  of  the  cord.  To  this,  and  not  to  any 
effect  upon  the  motor  trunks  or  the  muscles, 
is  due  the  loss  of  reflex  activity  and  of  volun- 
tary power  caused  by  toxic  doses. 

As  an  internal  remedy,  aconite  is  valuable  in 
sthenic  fever  from  any  cause;  when  the  condi- 
tion is  asthenic  it  should  never  be  administered. 
It  is  also  useful  in  some  cases  for  the  purpose 
of  benumbing  sensitive  nerves:  thus,  it  will 
sometimes  arrest  the  vomiting  of  pregnancy, 
and  has  often  been  used  with  excellent  results 
in  rheumatic  neuralgia.  To  obtain  such  effects 
it  must  be  given  boldly.  Applied  locally  to  a 
sensitive  or  painful  part,  it  is  very  efficient, 
owing  to  its  being  brought  in  a  concentrated 
state  into  contact  with  the  irritated  nerves.  It 
is  a  favorite  application  in  neuralgias,  and 
will  probably  achieve  good  more  often  than  any 
other  narcotic  local  remedy.  Applied  to  the 
skin,  aconite  occasions  heat  and  prickling  or 
tingling,  followed  by  numbness,  and,  if  in  con- 
tact with  a  wound,  produces  its  peculiar  con- 
stitutional effect.  Applied  to  the  eye,  it  causes 
decided  contraction  of  the  pupil.  The  dose  of 
the  extract  of  the  leaves  is  from  half  a  grain 
to  a  grain  (0.03  to  0.065  Gm.).  The  prepara- 
tion now  almost  exclusively  employed  is  the 
tincture  of  the  root,  Tinctura  Aconiti,  U.  S.,  the 
strength  of  which  was  decreased  from  35  per 
cent,  to  10  per  cent,  in  the  U.  S.  P.  (8th 
Revision).  Of  this  from  three  to  ten  minims 
(0.2  to  0.6  Cc.)  may  be  given  every  two  to  four 
hours  until  its  effects  become  obvious.  It  is 
important  to  distinguish  between  the  tincture 
of  the  leaves  formerly  official  and  the  much 
stronger  tincture  of  the  root  just  referred  to. 
Few  patients  will  bear  at  first  more  than  four 
minims  of  the  latter.  Very  properly,  we  think, 
the  tincture  of  the  leaves  was  abandoned  at  the 
revision  of  the  U.  S.  P.  1860.  Aconite  may  be 
used  externally  in  the  form  of  the  fluidextract 
of  the  root,  of  an  extract  mixed  with  lard, 
of  a  plaster  or  liniment,  or  of  aconitine  oint- 
ment or  oleate.  The  fluidextract  may  be  ap- 
plied by  means  of  a  little  absorbent  cotton  tied 
on  the  end  of  a  stick. 


Dose,  of  aconite  root,  one  half  to  one  grain 
(0.032  to  0.065  Gm.). 

Off.  Prep. — Fluidextractum  Aconiti,  U.  S.; 
Linimentum  Aconiti,  Br.;  Tinctura  Aconiti,  U. 
S.,  Br. 

ADEPS.  U.  S.,  Br. 

LARD 

(ad'eps) 

"  The  prepared  internal  fat  of  the  abdomen 
of  the  hog  (Sus  scrofa,  var.  domesticus  Gray), 
purified  by  washing,  melting,  and  straining.  It 
should  be  kept  in  well-closed  vessels  impervious 
to  fat,  in  a  cool  place."  U.  S.  "  The  purified 
fat  of  the  hog,  Sus  Scrofa,  Linn."  Br. 

Axungia  Porci,  s.  Porcina.  Axungia  ;  Prepared  Lard, 
Hog's  Lard;  Axonge,  Fr.  Cod.;  Gralsse,  Graisse  de 
Pore,  Saindoux,  Fr. ;  Adeps  Suillus,  P.  Q. ;  Schweine- 
schmalz,  O.;  Grasso  suino,  Sugna,  Grasso  di  Porco, 
Lardo,  It. ;  Grasa  de  cerdo,  Manteea  de  puerco, 
Lardo,  Sp. 

Preparation. — Lard  is  the  prepared  fat  of 
the  hog.  The  Br.  Pharmacopoeia  gives  a  pro- 
cess for  its  preparation;  but  in  this  country  it 
is  generally  purchased  by  the  druggists  already 
prepared.  The  adipose  matter  of  the  omentum 
and  mesentery,  and  that  around  the  kidneys, 
are  usually  employed,  though  the  subcutaneous 
fat  is  said  to  afford  lard  of  a  firmer  consist- 
ence. In  the  crude  state  it  contains  membranes 
and  vessels,  and  is  more  or  less  contaminated 
with  blood,  from  all  which  it  must  be  freed 
before  it  is  fit  for  use.  For  purification,  the 
fat,  having  been  deprived  of  membranous 
matter  as  far  as  possible  by  the  hand,  is  cut 
into  pieces,  washed  with  water  till  the  liquor 
ceases  to  be  colored,  and  then,  after  carefully 
separating  the  water,  it  is  melted  in  a  copper 
or  iron  vessel,  over  a  slow  fire,  or  on  the 
large  scale  by  steam  heat.  The  heat  is 
continued  until  all  the  moisture  is  evaporated, 
which  may  be  known  by  the  transparency  of 
the  melted  fat,  and  the  absence  of  crepitation 
when  a  small  portion  of  it  is  thrown  into  the 
fire.  Care  should  be  taken  that  the  heat  be  not 
too  great,  as  otherwise  the  lard  might  be  par- 
tially decomposed,  acquire  a  yellow  color,  and 
become  acrid.  This  may  be  guarded  against  by 
using  a  water  bath  in  melting  the  lard.  The 
process  is  completed  by  straining  the  liquid 
through  linen,  and  pouring  it  into  suitable 
vessels,  in  which  it  concretes  upon  cooling.  To 
render  it,  however,  perfectly  free  from  particles 
of  membrane  and  tissue,  which  are  often  the 
cause  of  rancidity  and  unfit  lard  for  its  finer 
and  more  permanent  uses,  Ed.  Smith  of 
Torquay,  insists  on  the  necessity  of  filtering  the 
lard  through  paper,  after  freeing  it  from  its 
coarser  impurities  by  straining  through  linen. 
By  this  author  it  is  recommended  that  the  pro- 
cess of  purification  should  be  completed  by  re- 
melting  the  lard,  by  means  of  a  water  bath, 
and  then  carefully  filtering  it  through  paper  in 
a  warm  closet.  Lard  may  be  rendered  quite 
inodorous  by  melting  it,  when  fresh,  by  means 
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of  a  salt  water  bath,  adding  a  little  alum  or 
common  salt,  continuing  the  heat  till  a  scum 
rises,  which  is  to  be  skimmed  off,  and,  after 
the  lard  has  concreted,  separating  the  saline 
matter  by  washing  it  thoroughly  with  water. 
For  a  particular  account  of  the  process,  see 
A.  J.  P.,  xxviii.  176. 

The  following  is  the  process  of  the  British 
Pharmacopoeia  for  preparing  lard.  "  From  the 
perfectly  fresh  fat  of  the  abdomen  of  the  hog 
remove  as  much  of  the  external  membranes  as 
possible;  suspend  the  fat  so  that  it  shall  be 
freely  exposed  to  the  air  for  some  hours;  cut 
it  into  small  pieces;  reduce  these  to  a  uniform 
mass  in  which  the  membranous  vesicles  are 
completely  broken,  by  beating  in  a  mortar  or 
by  some  similar  process;  put  the  mass  thus 
produced  into  a  vessel  surrounded  by  warm 
water;  heat  to  a  temperature  not  exceeding  135° 
F.  (57.2°  C.)  until  the  fat  has  melted  and 
separated  from  the  membranous  matter;  strain." 
Br.  The  process  of  the  British  Pharm.  differs 
from  that  formerly  used,  and  is  modelled  upon 
the  suggestions  of  Redwood,  that  the  use  of 
water  be  especially  avoided,  and  that  the 
selected  fat  be  exposed  freely  to  air  and  light 
before  rendering.  (P.  J.,  1883,  p.  364;  also 
Ephem.,  1884,  p.  504.) 

Lard,  as  offered  for  sale,  often  contains  com- 
mon salt,  which  renders  it  unfit  for  pharma- 
ceutical purposes.  This  may  be  detected,  when 
the  quantity  is  insufficient  to  be  sensible  to  the 
taste,  by  means  of  silver  nitrate,  which  will 
produce  a  precipitate  of  silver  chloride  with 
water  in  which  the  salted  lard  has  been  boiled, 
after  cooling  and  filtration.  To  free  it  from 
this  impurity,  it  may  be  melted  with  twice  its 
weight  of  boiling  water,  the  mixture  well 
agitated  and  set  aside  to  cool,  and  the  fat 
then  separated.  Lard  is  sometimes  adulterated 
with  water,  starch,  and  a  small  portion  of  alum 
and  quicklime,  which  render  it  whiter,  but  unfit 
for  medicinal  use.  But  by  far  the  most  com- 
mon adulteration  of  lard  in  recent  years  is 
through  the  use  of  cotton  seed  oil.  Indeed, 
some  specimens  of  lard  consist  almost  wholly 
of  mixtures  of  stearin  and  cotton  seed  oil. 
Lard  of  this  kind  can  easily  be  detected  by  the 
disagreeable  and  characteristic  odor  of  cotton 
seed  oil  which  is  evolved  when  it  is  heated. 
For  Taylor's  method  of  differentiation,  see 
Nat.  Drug.,  1892,  p.  103.  Crookes  {Analyst, 
1893,  p.  221)  gives  the  following  very  delicate 
modification  of  Milliau's  test.  Pure  white  filter- 
ing paper  is  first  moistened  with  12  per  cent, 
solution  of  silver  nitrate  and  held  over  a  small 
sample  of  the  lard,  which  is  gradually  heated 
in  an  oil  bath  to  115.5°  C.  (240°  F.),  when,  if 
even  less  than  1  per  cent,  of  cotton  seed  oil  is 
present,  the  paper  will  turn  light  brown  to 
nearly  black.  Pure  fresh  lard  does  not  affect 
the  paper.  Although  it  is  possible  at  this  time 
(1905)  to  obtain  lard  of  excellent  quality  in  the 
American  market,  if  due  care  is  observed 
(Gordon,  Proc.  Pa.  Pharm.  Assoc,  1901,  126), 
there  are  many  grades  of  lard  to  be  found  in 


commerce,  designated  by  the  dealers  as  follows : 
1.  Neutral  (or  Kettle)  lard.  2.  Leaf  lard; 
made  by  melting  the  whole  flare  with  steam, 
followed  by  pressure.  3.  Choice  kettle-ren- 
dered lard,  chiefly  from  fat  from  the  back  of  the 
hog.  4.  Prime  steam  lard,  from  all  the  fatty 
parts  of  the  hog.  5.  Butcher's  lard,  melted 
on  an  open  fire.  6.  Off  grade  lard,  from  salt 
fat.  7.  Dead  hog  grease,  from  diseased  hogs. 
8.  Brown  grease,  from  the  intestines.  9. 
White  grease,  from  the  other  parts.  10.  Yel- 
low grease,  from  the  waste  of  packing  ware- 
houses. 11.  Pig's  foot  grease,  from  glue  fac- 
tories.    (Ph.  Ztg.  96,  402.) 

Lard  from  hogs  which  have  been  fed  with 
cotton  seed  meal  will  not  only  show  the  tests  for 
cotton  seed  oil  (Becchi  and  Halphen  tests), 
but  even  the  presence  of  physosto.rin  or  vege- 
table cholesterin  can  be  shown  (Emmett  & 
Grindley,  J.  Am.  C.  S.,  1905,  270). 

Properties. — Lard  is  "a  soft,  white,  unct- 
uous solid,  having  a  faint  odor  free  from 
rancidity,  and  a  bland  taste.  Insoluble  in 
water;  very  slightly  soluble  in  alcohol;  readily 
soluble  in  ether,  chloroform,  carbon  disul- 
phide,  or  petroleum  benzin.  Specific  gravity: 
about  0.917  at  25°  C.  (77°  P.),  and  about 
0.904  at  40°  C.  (104°  P.),  water  at  25°  C. 
(77°  F.)  taken  as  the  standard.  It  melts 
at  3S°  to  40°  C.  (100.4°  to  104°  F.)  to  a 
perfectly  clear  liquid,  which  is  colorless  in 
thin  layers  and  from  which  an  aqueous  layer 
should  not  separate.  Distilled  water  boiled 
with  Lard  should  not  acquire  an  alkaline  reac- 
tion (absence  of  alkalies).  A  portion  of  the 
water,  when  filtered,  acidulated  with  nitric  acid 
and  treated  with  silver  nitrate  T.S.,  should  not 
yield  a  white  precipitate  soluble  in  ammonia 
■water  (absence  of  chlorides).  If  10  Gm.  of 
Lard  be  dissolved  in  chloroform,  and  the  solu- 
tion mixed  with  10  Cc.  of  alcohol  and  1  drop  of 
phenolphthalein  T.S.,  it  should  not  require 
more  than  0.2  Cc.  of  normal  potassium  hydrox- 
ide V.S.  to  produce  a  pink  tint  after  strongly 
shaking  (limit  of  free  fatty  acids).  If  5  Cc. 
of  melted  and  filtered  Lard  be,  while  warm,  inti- 
mately mixed  by  agitation  in  a  test-tube  with 
5  Cc.  of  an  alcoholic  solution  of  silver  nitrate 
(made  by  dissolving  0.1  Gm.  of  silver  nitrate 
in  10  Cc.  of  alcohol,  and  adding  2  drops  of 
nitric  acid),  and  the  mixture  then  heated  for 
five  minutes  in  a  water-bath,  the  liquid  fat 
should  not  acquire  a  reddish  or  brown  color, 
nor  should  any  dark  color  be  produced  at  the 
line  of  contact  of  the  hot  liquids  (absence  of 
more  than  about  5  percent,  of  cotton  seed  fats). 
If  2  Cc.  of  the  melted  and  filtered  Lard  be 
mixed  in  a  test-tube  with  2  Cc.  of  equal  volumes 
of  amyl  alcohol  and  carbon  disulphide  contain- 
ing 1  percent,  of  sulphur  in  solution,  and  the 
test-tube  be  immersed  to  one-third  or  one-half 
its  depth  in  boiling  salt  water,  no  reddish  color 
should  develop  in  from  ten  to  fifteen  minutes 
(absence  of  cotton  seed  oil  or  of  certain  other 
fats)."  U.  S.  It  "  is  neutral  to  litmus;  dissolves 
entirely  in  ether.     It  should  yield  no  reaction 
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with  the  tests  for  sodium,  chlorides,  or  starch. 
If  a  solution  of  0.05  gramme  of  silver  nitrate 
iu  5  cubic  centimetres  of  alcohol  (90  per  cent.), 
to  which  a  drop  of  nitric  acid  has  been  added, 
be  heated  with  5  cubic  centimetres  of  melted 
Lard  on  a  water-bath  for  5  minutes  and  then 
vigorously  shaken,  the  fatty  layer  which  sep- 
arates on  standing  should  not  darken  in  color 
(absence  of  cotton-seed  oil.)  10  grammes  of 
Lard  dissolved  in  a  mixture  of  equal  volumes  of 
chloroform  and  alcohol  (90  per  cent.),  two 
drops  of  solution  of  phenol-phthalein  being 
added,  should  not  require  more  than  0.2  cubic 
centimetre  of  the  volumetric  solution  of  sodium 
hydroxide  to  produce  a  permanent  red  color 
(limit  of  acidity)."  Br.  When  melted,  it 
readily  unites  with  wax  and  resins.  Like  most 
animal  fats  and  oils,  it  consists  of  stearin, 
palmitin,  and  olein,  its  consistence,  when  pure, 
depending  largely  upon  the  relative  propor- 
tions of  these  principles;  olein,  being  the  liquid 
principle,  can  readily  be  separated  from  the 
other  two  by  subjecting  lard  in  cold  weather  to 
strong  pressure,  when  the  olein  (lard  oil)  is 
pressed  out,  the  solid  residue  (stearin)  being 
used  for  various  purposes,  more  particularly 
the  manufactiu-e  of  candles.  Olein  may  also  be 
separated  by  means  of  boiling  alcohol,  which, 
on  cooling,  deposits  the  concrete  principles  of 
the  lard.  Lard  oil  (see  Oleum  Adipis)  is  exten- 
sively employed  for  burning  in  lamps,  as  a 
lubricant,  and  for  greasing  wool.  Vast  quan- 
tities of  it  are  prepared  in  Cincinnati,  Chicago, 
and  other  centres  of  the  pork  slaughtering 
industry.  The  exports  of  lard  for  1903 
amounted  to  535,375,757  lbs.,  and  for  1904, 
to  563,520,159  lbs. 

Exposed  to  the  air,  lard  absorbs  oxygen  and 
becomes  rancid.  It  should,  therefore,  be  kept 
in  well  closed  vessels,  or  procured  fresh  when 
wanted  for  use.  In  the  rancid  state,  it  irritates 
the  skin,  and  sometimes  exercises  an  injurious 
reaction  on  substances  mixed  with  it.  Ran- 
cidity in  lard  and  other  fats  is  prevented  by 
digesting  them  with  benzoin  or  poplar  buds, 
and  rancid  lard  may  often  be  greatly  improved 
by  washing  it  with  lime  water.  (See  Unguenta.) 
Lard  even  when  fresh  is  slightly  acid,  as  was 
proved  by  Dieterich.     (A.  Pharm.,  1887.) 

Uses — Lard  is  emollient,  and  is  occasionally 
employed  by  itself  in  frictions,  or  in  connection 
with  poultices  to  preserve  their  soft  consist- 
ence; but  its  chief  use  is,  in  pharmacy,  as 
an  ingredient  in  the  preparation  of  ointments 
and  cerates. 

Off.  Prep. — Adeps  Benzoinatus,   U.  S.     (Br.). 

ADEPS  BENZOINATUS.  U.  S.  (Br.) 

BENZOINATED  LARD 

(ad'eps  ben-zo-i-na'tus) 

Adeps  Benzoatus,  Br.,  P.  G.,  Benzoated  Lard ; 
Ointment  of  Benzoin ;  Unguentum  Benzoinl,  U.  S. 
1870 ;  Axungia  Balsamica,  s.  Benzoinata,  s.  Ben- 
zoata ;  Axonge  (Graisse)  benzoinge  (balsamique), 
Fr. ;  Benzoinirtes  Sehmalz,  Benzoeschmalz.  O. ; 
Grasso  con  benzoino,  It.;  Manteca  benzoada,  Manteca 
con  benjul,  Bp. 


* "  Lard,  one  thousand  grammes  [or  35 
ounces  av.,  120  grains] ;  Benzoin,  in  coarse 
powder,  twenty  grammes  [or  309  grains].  Add 
the  Benzoin  to  the  Lard  and  mix  thoroughly; 
then  melt  the  Lard  by  means  of  a  water- 
bath,  and,  stirring  frequently,  continue  the  heat 
for  two  hours,  covering  the  vessel  and  not  allow- 
ing the  temperature  to  rise  above  60°  C.  (140° 
F.).  Lastly,  strain  the  liquid  through  muslin 
and  stir  occasionally  while  it  cools.  When  Ben- 
zoinated  Lard  is  to  be  kept  or  used  during  warm 
weather,  5  percent,  (or  more,  if  necessary)  of 
the  Lard  should  be  replaced  by  White 
Wax."    U.  S. 

"Lard,  1  pound  (Imperial)  or  500  grammes; 
Benzoin,  in  powder,  210  grains  (Imperial)  or 
15  grammes.  Melt  the  Lard  on  a  water-bath; 
add  the  Benzoin;  continue  the  application  of 
heat  for  two  hours,  frequently  stirring;  remove 
the  residue  of  the  Benzoin  by  straining ;  stir  the 
Benzoated  Lard  until  cold."  Br.  That  the 
balsamic  or  resinous  principles,  in  certain  sub- 
stances like  benzoin,  exercise  a  valuable  func- 
tion in  preserving  fats  has  been  proved  by 
abundant  experience.  It  has  been  shown  that 
when  made,  as  originally  suggested  by  Doliber 
and  directed  in  the  U.  S.  Pharmacopoeia  of 
1870,  by  incorporating  the  tincture  with  lard, 
ointment  of  benzoin  was  irritating  to  the  skin 
in  certain  diseases;  hence  the  return  to  the  old 
process  of  digesting  the  benzoin  in  lard,  kept 
at  a  temperature  of  60°  C.  (140°  F.).  The 
present  U.  S.  formula  does  not  differ  materially 
from  the  British.  The  name  "benzoinated  lard" 
is  preferred  by  the  U.  S.  Pharmacopoeia  to  that 
used  by  the  British  Pharmacopoeia  "  benzoated 
lard  "  because  benzoin  is  used  as  a  preservative ; 
the  word  benzoated  might  imply  that  a  benzoate 
or  benzoic  acid  is  employed.  A  much  pleasanter 
and  more  agreeable  product  is  insured  by  heed- 
ing the  U.  S.  directions  as  to  limiting  the 
temperature,  a  high  heat  volatilizing  the  odorous 
principles  and  communicating  an  empyreumatic 
odor.  Benzoinated  lard  is  largely  manufac- 
tured by  several  firms  in  the  United  States  and 
is  usually  of  excellent  quality. 

ADEPS  LAN/E.  U.  S.,  Br. 

WOOL-FAT 

(ad'eps   la'nae) 

"  The  purified  fat  of  the  wool  of  sheep  (Ovis 
aries  Linne),  freed  from  water."  U.  S.  "The 
purified  cholesterin-fat  of  sheep's   wool."    Br. 

Anhydrous  wool-fat,  E.;  Suint  de  lalne,  Fr.; 
Adeps   Lanae   anhydricus,   P.   O.;  Wollfett,   O. 

Both  the  United  States  and  the  British 
Pharmacopoeias  now  recognize  wool-fat  (anhy- 
drous)   and  hydrous  wool-fat. 

Preparation. — The  wool  of  sheep  contains  on 
the  average  about  45  per  cent,  of  its  weight 
of  fat,  which  must  be  removed  before  the  wool 
can  be  used  in  the  manufacture  of  woollen  tis- 
sues.    The  crude  fat  has  been  termed  cesipus 
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and  a?sipum.  This  fat,  to  which  the  name  of 
lanolin  has  been  given,  is  a  mixture  of  esters 
of  cholesterin,  C26H*3(0H),  with  the  several 
fatty  acids  contained  in  ordinary  fats.  Darm- 
staedter  and  Lifscheitz  obtained  from  the  alka- 
line washings  of  partially  saponified  wool-fat 
two  unsaturated  alcohols,  C10H20O  and  C11H22 
0,  both  being  colorless,  odorless,  and  tasteless 
powders;  lanolin  alcohol,  C12H24O,  also  a  color- 
less, odorless  powder,  was  isolated  by  G. 
Marchetti  (Ber.  d.  (hem.  Ges.,  1S95,  No.  19); 
by  the  action  of  chromium  trioxide  the  latter  is 
converted  into  lanolinic  acid,  C12H22O3,  a  white, 
crystalline  powder  (P.  J.,  1895,  p.  75.).  Wool- 
fat  under  the  name  of  lanolin  was  origi- 
nally recommended  by  Oscar  Liebreich,  and 
may  be  readily  procured  from  the  washings  of 
the  wool  by  a  process  which  has  been  patented 
by  him,  or  it  may  be  obtained  by  treating  the 
wool  with  petroleum  benzin  and  distilling  off  the 
benzin.  The  objection  to  the  latter  process  is 
the  difficulty  of  getting  rid  of  the  benzin  odor. 
Liebreich's  patented  process  Is  as  follows.  The 
fresh  undecomposed  waste  liquor  or  lye  is 
passed  through  a  centrifugal  machine,  in  which 
the  dirt  and  fat  are  separated  from  each  other, 
while  the  cleansed  soap  liquor  is  continually 
drawn  off  by  means  of  a  pipe  and  led  directly 
into  the  vat  which  serves  for  the  acidulation. 
The  raw  lanolin  thus  obtained  is  thoroughly 
kneaded  by  suitable  machinery  in  cold  flowing 
water  until  the  water  which  flows  off  1 
clear  as  the  water  which  flows  in.  The  raw 
lanolin  is  then  heated  with  water,  whereby  it  is 
split  up  into  water  and  fat.  The  latter  is 
skimmed  off  from  the  surface  and  cooled,  and 
for  further  purification  it  can  be  treated  in 
the  centrifugal  machine  in  a  melted  condition, 
or  it  can  be  dissolved  in  ether,  ethylated  or 
methylated  spirits,  or  other  solvents,  and  the 
solution  can  be  separated  from  the  residue  by 
filtration  or  other  means.  The  solvents  can  be 
recovered  by  treatment  in  suitable  stills.  After 
the  fat  has  been  cleaned  as  above  stated,  it  is 
thoroughly  kneaded  with  water  for  a  long  time, 
and  a  perfectly  white  neutral  colorless  ointment 
is  obtained.  From  the  deposit  in  the  lowest 
part  of  the  centrifugal  machine  a  further  por- 
tion of  lanolin  can  be  obtained  by  stirring  the 
same  up  with  clean  or  salt  water  and  again 
treating  it  in  the  centrifugal  machine,  or  ex- 
tracting it,  either  in  a  wet  or  a  dry  condition, 
by  means  of  a  solvent,  after  which  it  is  treated 
as  above. 

Instead  of  producing  lanolin  from  wool- 
washing  water  it  may  be  obtained  from  com- 
mercial wool-fat  by  stirring  this  wool-fat 
together  with  water  containing  sodium  ear- 
bonate,  caustic  soda,  or  an  alkali,  or  a  mixture 
of  these  to  form  a  thin  milky  solution,  which 
is  treated  in   the  manner  above   described. 

Properties — Wool-fat  is  "  a  light-yellowish, 
tenacious,  unctuous  mass,  having  a  slight, 
peculiar  odor.  Insoluble  in,  but  miscible  with, 
large  quantities  of  water,  sparingly  soluble 
in  cold  alcohol,  more  soluble  in   hot   alcohol, 


readily  soluble  in  ether  and  chloroform.  Wool- 
Fat  melts  at  about  40°  C.  (104°  F.),  and 
at  a  higher  temperature  vaporizes,  the  vapor 
igniting  and  burning  with  a  luminous,  sooty 
flame.  The  solution  of  Wool-Fat  in  chloro- 
form (1  in  50),  when  poured  upon  the  sur- 
face of  concentrated  sulphuric  acid,  gradually 
develops  a  deep  brownish-red  color  at  the 
line  of  contact  of  the  layers.  When  Wool- 
Fat  is  incinerated  it  should  leave  not  more 
than  0.3  percent,  of  ash,  which  should  not  show 
an  alkaline  reaction  to  litmus  paper  (freedom 
from  alkalies).  If  2  Gm.  of  Wool-Fat  be  dis- 
solved in  10  Cc.  of  ether,  and  2  drops  of  phenol- 
phthalein  T.S.  added,  a  colorless  liquid  should 
be  obtained  (absence  of  free  alkalies),  which,  on 
the  addition  of  1  drop  of  normal  potassium 
hydroxide  V.S.,  should  develop  a  deep  red  color 
(absence  of  free  fatly  acids).  If  1  Gm.  of 
Wool-Fat  be  boiled  with  20  Co.  of  alcohol,  and 
the  solution  filtered  after  cooling,  the  filtrate 
should  not  be  rendered  turbid  by  the  addition 
of  an  alcoholic  solution  of  silver  nitrate  (1  in 
20)  (absence  of  chlorides).  If  10  Gm.  of 
Wool-Fat  be  heated  with  50  Cc.  of  water  on  a 
bath  of  boiling  water  until  completely  fused, 
the  lower  aqueous  layer,  when  filtered  through 
a  well-wetted  filter,  should  not  yield  glycerin 
oji  evaporation,  and  when  boiled  with  potassium 
hydroxide  T.S.  it  should  not  give  off  vapors 
of  ammonia  (absence  of  organic  nitrogenous 
matter)."  U.  S.  "A  yellowish,  tenacious 
unctuous  substance;  almost  inodorous;  melting 
point  varies  from  104°  to  112°  F.  (40°  to 
41.4°  C.)  ;  readily  soluble  in  ether  or  in  chloro- 
form, sparingly  soluble  in  alcohol  (90  per 
cent.).  1  gramme  should  dissolve  almost  com- 
pletely in  75  cubic  centimetres  of  boiling  alcohol 
(90  per  cent.),  the  greater  part  separating  in 
flocks  on  cooling.  When  incinerated  with  free 
access  of  air,  it  leaves  not  more  than  0.3  per 
cent,  of  ash,  which  should  not  be  alkaline  to 
litmus.  10  grammes  dissolved  in  25  cubic  centi- 
metres of  ether,  two  drops  of  solution  of 
phenol- phthah  in  being  added,  should  not  re- 
quire more  than  0.1  cubic  centimetre  of 
volumetric  solution  of  sodium  hydroxide  to  pro- 
duce a  permanent  red  coloration  (limit  of 
acidity).  The  solution  in  chloroform  poured 
gently  over  the  surface  of  sulphuric  acid 
acquires  a  purple-red  color.  Heated  with  solu- 
tion of  sodium  hydroxide,  no  ammoniacal  odor 
should  be  evolved  (absence  of  nitrogenous 
animal  matter)."   Br. 

Off.  Prep. — Adeps  Lanse  Hydrosus,  Br. 

ADEPS  LAN/E  HYDROSUS.  U.  S.,  Br. 

HYDROUS  WOOL-FAT 

( ad'eps  la'nse  hy-dro'sys ) 

"  The  purified  fat  of  the  wool  of  sheep  (Ovis 

aries   Linne),   mixed   with   not   more   than    30 

percent,  of  water."    U.  S. 

Lanollne  ;   Lanolin,   Adeps  lanse  cum   aqua,   P.   G.; 
WasBerhaltiges  Wollfett,  O.;  Lanolina,  It.,  Sp. 
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"  Wool  Fat,  7  ounces  (Imperial)  or  140 
grammes;  Distilled  Water,  3  fl.  ounces  (Imp. 
meas.)  or  60  cubic  centimetres.  Place  the 
Wool  Fat  in  a  warm  mortar;  add  the  Distilled 
Water  gradually  and  with  constant  trituration." 
Br. 

Properties. — Hydrous  wool-fat  is  officially 
described  as  "  a  yellowish-white,  or  nearly 
white,  ointment-like  mass,  having  a  slight,  pecul- 
iar odor.  Insoluble  in  water,  but  miscible  with 
twice  its  weight  of  the  latter,  without  losing 
its  ointment-like  character.  With  ether  or 
chloroform  it  yields  turbid  solutions  which  are 
neutral  to  moistened  litmus  paper.  Hydrous 
Wool-Fat  melts  at  about  40°  C.  (104°  F.),  and 
separates  into  an  upper  oily  and  a  lower 
aqueous  layer.  When  heated  on  a  water-bath, 
with  stirring  until  it  ceases  to  lose  weight,  there 
should  remain  not  less  than  70  percent,  of  a 
residue,  which  is  transparent  when  melted,  and 
when  cold  remains  as  a  yellowish,  tenacious, 
unctuous  mass,  completely  soluble  in  ether  or 
chloroform,  and  only  sparingly  soluble  in  alco- 
hol. If  Hydrous  Wool-Fat  be  thus  deprived  of 
water,  it  should  respond  to  the  tests  given  under 
Adeps  Lance."  U.  S.  "  10  grammes  heated  on 
a  water-bath,  with  stirring,  until  the  weight  is 
constant,  should  yield  not  less  than  7  grammes 
of  residue,  which  should  answer  to  the  tests  for 
Wool  Fat."  Br. 

Uses. — It  has  been  claimed  for  hydrous  wool- 
fat  that  it  passes  through  the  skin  much  more 
readily  than  do  ordinary  fatty  substances. 
According  to  Patschkowski,  half  an  hour  after 
inunction  of  a  mixture  of  lanolin  and  potassium 
iodide,  iodine  can  be  recovered  from  the  urine, 
while  the  official  ointment  yields  a  negative 
result.  This  has  been  confirmed  by  Kaspar; 
but  Ritter  and  Pfeiffer  in  a  long  series  of 
experiments  were  unable  to  perceive  that  hy- 
drous wool-fat  had  any  superiority  over  other 
fats  in  promoting  absorption.  Further,  when 
it  is  remembered  that  it  is  a  sebaceous  secre- 
tion, largely  composed  of  cholesterin  and  allied 
substances,  and  not  intended  by  nature  to  be 
absorbed,  but  to  grease  and  soften  the  fibres 
of  the  wool,  the  possession  by  it  of  the  property 
of  aiding  absorption  through  the  skin  becomes 
very  doubtful.  On  the  other  hand,  it  is  un- 
doubtedly soothing  to  the  skin,  and  often  makes 
an  excellent  vehicle  for  ointments  intended  to 
act  especially  upon  the  skin.  It  has  been  used 
in  suppositories,  bougies,  and  plasters  as  a 
vehicle  and  is  an  ingredient  in  six  official  oint- 
ments and  a  plaster. 

>ETHER.  U.  S.  (Br.) 

ETHER  [Stronger  Ether] 

(ae'ther) 

"A  liquid  composed  of  about  96  percent.,  by 
weight,  of  absolute  Ether  or  Ethyl  Oxide  [(Cs 
Hs)aO  =  73.52],  and  about  4  percent,  of  alcohol 
containing  a  little  water.  Ether  should  be  kept 
in    partially    filled,    well-stoppered    containers, 
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preferably  tin  cans,  in  a  cool  place,  remote 
from  lights  or  fire."  U.  S.  "A  volatile  liquid 
prepared  from  ethylic  alcohol  by  interaction 
with  sulphuric  acid.  It  contains  not  less  than 
92  per  cent,  by  volume  of  ethyl  oxide  (Ca 
Hs)aO."  Br.  Purified  Ether  is  defined  as 
"  Ether  from  which  most  of  the  ethylic  alcohol 
has  been  removed  by  washing  with  distilled 
water,  and  most  of  the  water  by  subsequent 
distillation  in  the  presence  of  calcium  chloride 
and  recently  prepared  lime."  Br. 

/Ether  Purif icatus,  Br,  Purified  Ether ;  .Either  sul- 
phuricus,  Ed.,  Dub.;  Ether,  Hydric  Ether,  Sulphuric 
Ether,  Naphtha  Vitrioli,  Hydrate  of  Ethylen,  Oxide  of 
Ethyl  ;  Ether  officinal,  Ether  pur,  Fr.  Cod. ;  Ether, 
Ether  hydrique,  ou  vlnique,  ou  sulfurlque,  Fr.; 
Aether,  P.  O.;  Reiner  Aether,  Schwefelather,  O. ; 
Etere,  It.;  Eter,  Eter  sulfurico,  Sp. 

The  U.  S.  Pharmacopoeia  of  1880  recognized 
iEther  containing  about  74  per  cent,  of  ethyl 
oxide  and  ^Ether  Fortior  containing  about  94 
per  cent,  of  ethyl  oxide.  The  present  iEther 
of  the  U.  S.  Pharmacopoeia  replaces  the  iEther 
Fortior  of  the  U.  S.  P.  1880,  the  ^Ether  of 
the  U.  S.  P.  1880  being  dropped,  as  its  deficient 
strength  rendered  it  of  little  use.  The  iEther 
Purificatus  of  the  British  Pharmacopoeia  and 
the  iEther  of  the  U.  S.  Pharmacopoeia  (8th 
Rev.)  are  practically  identical  in  strength. 
The  British  purified  ether,  on  account  of 
its  having  the  alcohol  removed  by  washing 
with  water,  is  sometimes  termed  JEther  Lotum, 
or  washed  ether.  It  still  contains  a  trace  of 
water. 

Preparation. — A  process  for  preparing  ether 
upon  the  small  scale  was  given  in  the  U.  S.  P. 
1870,  and  a  former  British  Pharmacopoeia,  see 
U.  S.  D.,  18th  ed.  p.  118,  but  it  was  properly 
abandoned  by  both  Pharmacopoeias,  as  the  pro- 
duction of  this  inflammable  and  very  volatile 
liquid  should  be  undertaken  only  in  buildings 
properly  safeguarded,  and  it  is  now  made  of 
excellent  quality  on  a  large  scale  with  special 
apparatus.  Ether  was  made  officially  by  the 
action  of  sulphuric  acid  upon  alcohol,  in  a 
glass  flask,  at  a  temperature  ranging  between 
130°  C.  (266*  F.)  and  137.7°  C.  (280°  F.),  the 
distillate  being  afterwards  rectified  to  remove 
impurities. 

In  the  apparatus  employed  by  E.  R.  Squibb 
the  ether  is  made  in  one  operation;  the  vapors 
of  ether  and  unchanged  alcohol  are  first  washed 
by  a  solution  of  caustic  potash  maintained  at 
a  temperature  above  the  boiling  point  of  alco- 
hol, the  alcoholic  vapor  is  then  condensed  in  a 
worm  kept  at  a  suitable  temperature  and  runs 
back  into  the  still,  while  the  ether  vapor,  retain- 
ing about  4  per  cent,  of  alcohol,  is  condensed 
in  a  well  cooled  apparatus.  360  lbs.  of  concen- 
trated sulphuric  acid  are  sufficient  to  etherify 
120  barrels  of  clean  spirit;  the  acid  has  then  to 
be  changed,  chiefly  because  the  impurities  of  the 
spirit  render  the  mixture  dark  and  tarry  and 
liable  to  froth  in  the  still.  (Ephem.,  ii.  p.  590.) 
Kraft  proposes  to  manufacture  ether  by  heat- 
ing alcohol  in  contact  with  the  alkyl  esters  of 
sulphonic    acid.      He   states   that   benzene-sul- 
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phonic  acid  under  favorable  conditions  is  capable 
of  converting  several  thousand  times  its  weight 
of  alcohol  into  ether.  The  advantage  claimed 
for  this  method  is  greater  purity  of  the  result- 
ing ether.  {Chem.  Ztg.,  1893,  1876.)  Ekenberg 
purifies  ether  by  mixing  it  with  5  or  10  per 
cent,  of  liquid  paraffin,  which  has  a  boiling 
point  of  about  300°  C,  and  distilling  at  a  tem- 
perature of  from  40°  to  50°  C.  The  liquid 
paraffin  holds  the  impurities  and  permits  the 
pure  ether  to  distil  over.  (Chem.  Ztg.,  1894, 
1240.) 

Properties  of  Ether. — In  considering  the 
properties  of  ether  it  is  necessary  to  draw  a 
sharp  distinction  between  the  official  ethers  of  the 
two  Pharmacopoeias.  The  term  Ether  (JEther) 
is  used  now  (1905)  for  the  second  grade  ether 
(sp.  gr.  0.735)  of  the  British  Pharmacopoeia 
as  well  as  for  the  only  ether  now  recognized 
by  the  U.  S.  Pharmacopoeia  [sp.  gr.  0.716  to 
0.717  at  25°  C.  (77°  F.)];  this  latter  corre- 
sponds with  the  Purified  Ether  (.Ether  Purifi- 
catus)  of  the  British  Pharmacopoeia,  which  has 
the  sp.  gr.  0.720  at  15.6°  C.  (60°  F.)  Ether 
of  the  IT.  B.  Pharmacopoeia  (8th  Rev.)  is  de- 
scribed as  follows.  "A  transparent,  colorless, 
mobile  liquid,  having  a  characteristic  odor,  and 
a  buniiim:  and  sweetish  taste.  Specific  gravity: 
0.716  to  0.717  at  25°  C.  (77°  F.).  Soluble 
in  about  10  times  its  volume  of  water  at 
25°  C.  (77°  F.)i  with  slight  contraction  of 
volume.  Misciblc,  in  all  proportions,  with 
alcohol,  chloroform,  petroleum  benzin,  benzene, 
fixed  and  volatile  oils.  Ether  boils  at  about 
35.5°  C.  (96°  F.),  and  it  should,  therefore, 
boil  when  a  test-tube,  containing  some  broken 
glass  and  half  filled  with  it,  is  held  for 
some  time  closely  grasped  in  the  hand.  Ether 
is  highly  volatile  and  inflammable.  Its 
vapor,  when  mixed  with  air  and  ignited, 
explodes  violently.  The  color  of  light  blue 
litmus  paper  moistened  with  water  should 
not  be  changed  to  red  when  the  paper 
is  immersed  in  Ether  for  ten  minutes.  Upon 
evaporation,  Ether  should  leave  no  residue.  If 
10  Cc.  of  it  be  poured,  in  portions,  upon  clean, 
odorless  blotting  paper,  and  allowed  to  evapo- 
rate spontaneously,  no  foreign  odor  should  be- 
come perceptible  when  the  last  traces  of  Ether 
leave  the  paper.  "When  20  Cc.  of  Ether  are 
shaken,  in  a  graduated  tube,  with  20  Cc.  of 
water,  just  previously  saturated  with  Ether,  the 
ether-layer,  upon  separation,  should  measure  not 
less  than  19.2  Cc.  (  absence  of  an  undue  amount 
of  alcohol  or  water).  If  10  Cc.  of  Ether  be 
shaken  occasionally,  during  one  hour,  with  1 
Cc.  of  potassium  hydroxide  T.S.,  no  color  should 
be  developed  in  either  liquid  (absence  of  alde- 
hyde)." U.  S.  The  British  Pharmacopoeia 
gives  the  following  tests  for  purified  ether. 
"  Specific  gravity  not  exceeding  0.722  and  not 
below  0.720.  5  cubic  centimetres  on  sponta- 
neous evaporation  should  not  afford  any  abnor- 
mal odor  and  should  not  leave  any  residue.  Its 
vapor  is  heavy  and  highly  inflammable.  It 
should  dissolve  in  an  equal  volume  of  carbon 


bisulphide  (absence  of  excess  of  water). 
Heated,  it  begins  to  distil  at  a  temperature  not 
under  94.1°  F.  (34.5°  C.)  (absence  of  methylic 
ether).  No  effect  should  be  produced  by  the 
addition  of  potassium  hydroxide  (absence  of 
aldehyde).  No  alteration  in  color  is  produced 
on  moistened  blue  litmus  paper  after  twenty- 
four  hours'  contact  (absence  of  acid).  On  shak- 
ing with  half  its  bulk  of  a  diluted  solution  of 
potassium  bichromate  acidulated  with  sulphuric 
acid,  and  setting  aside,  the  supernatant  Ether 
should  have  no  blue  color  (absence  of  hydrogen 
peroxide).  Filter-paper  moistened  with  Puri- 
fied Ether  should  remain  odorless  when  the 
liquid  has  evaporated."    Br. 

Commercial  ether,  which  is  sometimes  used  as 
a  solvent,  varies  in  sp.  gr.  from  0.733  to  0.765. 
The  impurities  found  in  it  are  excess  of  alco- 
hol, water,  sulphurous  and  other  acids,  heavy 
oil  of  wine,   and  various  fixed  substances. 

The  ether  of  U.  S.  P.  1880  should  have  the 
sp.  gr.  0.750;  if  heavier  than  this,  it  must  con- 
tain too  much  alcohol  or  water.  The  statement 
that  water  takes  up  only  one-tenth  of  ether, 
when  equal  volumes  of  ether  (sp.  gr.  0.750) 
and  water  are  shaken  together  in  a  graduated 
tube,  lias  been  shown  by  Squibb  to  be  erro- 
neous. If  it  take  up  more  than  one-fourth,  the 
ether  must  contain  an  excess  of  alcohol  or  water, 
or  of  both.  If  the  alcohol  be  in  excess,  it  may 
he  removed  by  agitating  the  liquid  with  twice  its 
bulk  of  water,  which  unites  with  the  alcohol, 
forming  a  heavier  stratum,  from  which  the 
ether  may  be  poured  off.  The  ether,  however, 
takes  up  about  one-tenth  of  water,  which  may 
be  removed  by  agitation  with  freshly  burned 
lime,  and  subsequent  distillation.  An  easy 
method  for  detecting  and  measuring  any  alcohol 
present  in  ether  was  given  by  the  Edinburgh 
College;  namely,  to  agitate  it,  in  a  graduated 
cylinder,  with  half  its  volume  of  a  concentrated 
solution  of  calcium  chloride.  This  will  remove 
the  alcohol  and  the  reduction  of  the  volume  of 
the  ether,  when  it  rises  to  the  surface,  will  indi- 
cate the  amount.  "  The  official  test  is  based  upon 
this  old  method ;  the  use  of  water  saturated  with 
ether  is,  however,  an  improvement  over  the 
use  of  a  solution  of  calcium  chloride.  Heavy 
oil  of  wine  may  be  discovered  by  the  ether 
becoming  milky  upon  being  mixed  with  water. 
If  the  ether  be  pure,  it  wholly  evaporates  in 
the  air,  leaving  no  solid  residue.  All  non-vola- 
tile impurities  are  thus  detected.  The  point  of 
ebullition  is  also  an  indication  of  the  strength 
of  the  ether.  When  evaporating  from  bibulous 
paper,  it  should  offer  only  a  slight  degree  of 
foreign  odor,  aromatic  and  free  from  pungency, 
and  should  leave  the  paper,  when  dry,  nearly 
or  quite  odorless.  This  test  proves  the  absence 
of  volatile  impurities,  except  a  slight  and  not 
inadmissible  proportion  of  light  oil  of  wine. 

The  tests  for  the  British  ether  are  as  fol- 
lows :  "  100  volumes  agitated  with  an  equal 
volume  of  water  should  not  be  reduced  to  less 
than  90  (absence  of  excess  of  ethylic  alcohol). 
It  should  boil  below  105°  F.  (40.5°  C).    Spe- 
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cific  gravity  0.735.  It  evaporates  without  res- 
idue. It  should  have  no  action  on  solution  of 
litmus.  It  should  dissolve  without  coloration 
when  introduced  drop  by  drop  into  sulphuric 
acid  kept  cool  during  the  test  (absence  of 
organic  impurities)."  Br.  This  commercial 
ether  may  answer  for  external  application,  and 
may  even  be  given  by  the  mouth,  but  for  pur- 
poses of  inhalation  it  is  entirely  unfitted  with- 
out further  purification. 

The  extreme  volatility  of  ether  causes  it  to 
evaporate  speedily  in  the  open  air,  with  the 
production  of  considerable  cold.  Its  inflamma- 
bility is  very  great,  and  the  products  of  its 
combustion  are  water  and  carbon  dioxide.  In 
consequence  of  this  property  the  greatest  care 
should  be  used  not  to  bring  it  in  the  vicinity 
of  flame,  as,  for  example,  a  lighted  candle.  One 
of  the  great  advantages  of  using  steam  as  the 
source  of  heat  is  that  it  obviates,  in  a  great 
measure,  the  danger  of  its  accidental  inflamma- 
tion. When  too  long  kept  it  undergoes  decom- 
position, and  is  converted  in  part  into  acetic 
acid.  It  dissolves  iodine  and  bromine  freely, 
and  sulphur  and  phosphorus  sparingly.  Its 
power  to  dissolve  corrosive  sublimate  makes 
it  a  useful  agent  in  the  manipulations  for  de- 
tecting that  poison.  It  is  also  a  solvent  of 
volatile  and  fixed  oils,  many  resins  and  balsams, 
tannic  acid,  caoutchouc,  and  most  of  the  organic 
vegetable  alkaloids.  It  does  not  dissolve  potas- 
sium or  sodium  hydroxide,  in  which  respect  it 
differs  from  alcohol.  Ether  unites  in  all  pro- 
portions with  alcohol.  According  to  R.  Boett- 
ger,  water  may  be  detected  in  ether  by  agitating 
the  suspected  liquid  with  carbon  disulphide;  if 
water  be  present  the  mixture  becomes  milky 
and  turbid,  otherwise  it  remains  clear.  Stef- 
anelli  (Ber.  d.  Chem.  Ges.,  8,  439)  proposed  to 
shake  ether  with  a  small  fragment  of  aniline- 
violet,  which  does  not  impart  color  to  ether 
free  from  alcohol.  One  per  cent,  of  alcohol 
may  be  thus  detected.  Ether  is  usually  made 
anhydrous  by  allowing  it  to  remain  in  contact 
with  dry  calcium  chloride  or  by  distilling  it  with 
a  small  quantity  of  metallic  sodium  in  a  flask 
or  retort. 

The  most  delicate  test  for  the  presence  of 
alcohol  in  ether  is  that  of  Lieben,  founded  on 
the  formation  of  iodoform  by  alcohol  but  not 
by  ether.  (See  p.  105.)  The  mere  keeping  of 
ether  in  the  presence  of  moisture  is  said  to  gen- 
erate sufficient  alcohol  to  produce  the  reaction. 
(Allen,  Com.  Org.  Anal.,  2d.  ed.,  i.  p.  125.) 

On  filtering  an  ethereal  liquid  with  free 
access  of  air,  a  frost-like  congelation  is  observed 
on  the  upper  part  of  the  filter,  its  appearance 
and  quantity  depending  upon  the  temperature 
and  the  hygrometric  state  of  the  atmosphere. 
Tanret  has  collected  some  of  this  ether  hy- 
droxide, and  found  that  after  it  had  been  com- 
pletely freed  from  ether  by  strongly  blowing 
upon  it,  it  had  the  temperature  — 3.5°  C.  (25. 7"* 
¥.),  and  on  fusion  yielded  17  to  18  parts  of 
water  for  37  of  ether;  the  formula  (C2H6)20, 
2H2O  requires  18  parts.    (A.  J.  P.,  1878.) 


Composition  and  Theory  of  its  Produc- 
tion— The  empirical  formula  of  ether  is  C4H10 
0,  and  this  is  the  result  both  of  analysis  and 
of  a  determination  of  its  vapor  density,  whereby 
the  molecular  weight  is  established.  This  for- 
mula, however,  is  better  understood  when  we 
examine  the  conditions  of  its  formation.  Ether 
is  then  found  to  be  the  oxide  of  ethyl  (C2H5). 
This  is  the  group  which  gives  character  to  com- 
mon alcohol  and  all  its  salts,  whether  with  or- 
ganic or  inorganic  acids.  The  group  C2H5  acts 
as  a  monad  radical,  and  common  alcohol  is  its 
hydroxide,  C2Hs,0H.  Its  oxide  then  should  be 
(C2H5)20,  and  all  the  reactions  by  which  ether 
is  produced  show  it  to  be  this  oxide.  It  is 
commonly  formed  from  common  alcohol  (ethyl 
hydroxide)  by  the  action  of  sulphuric  acid, 
according  to  the  following  reactions: 
C2H5OH  +  SO2OH.OH  = 

SO2OH.OC2H5  +  HOH 
that  is,  alcohol  reacting  with  sulphuric  acid 
yields  ethyl-sulphuric  acid  (sulphovinic  acid) 
and  water.  In  the  presence  of  an  excess  of 
alcohol  and  at  the  proper  temperature  the  ethyl- 
sulphuric  acid  then  reacts  with  another  molecule 
of  alcohol,  as  follows: 

C2H5OH  +  SO2OH.OC2OH5  = 

C2H5OC2H5  +  SO2OH.OH 
whereby  ethyl  oxide  (ether)  is  formed,  and 
sulphuric  acid  is  regenerated.  These  reactions 
take  place  best  at  a  temperature  of  about  140° 
C.  (284°  P.),  and  if  the  mixture  in  the  still  is 
kept  at  this  temperature  a  steady  stream  of 
alcohol  can  be  converted  into  ether,  whence  the 
process  has  been  called  "  the  continuous  ether- 
ification  process." 

Uses — As  early  as  1805,  inhalations  of  ether 
were  recommended  by  Warren  of  Boston,  to 
relieve  pulmonary  distress  in  advanced  phthisis, 
and  in  1812  ether  intoxication  by  inhalation 
was  said  to  have  been  frequently  practiced  in 
Philadelphia,  but  it  was  not  until  October,  1846, 
that  Warren,  at  the  instance  of  W.  T.  G.  Mor- 
ton of  Boston,  used  ether  as  a  surgical  anaes- 
thetic at  the  Massachusetts  General  Hospital. 
A  few  days  subsequently,  C.  T.  Jackson  of 
Boston,  claimed  to  have  first  made  known  to 
Morton  the  use  of  ether  for  the  prevention  of 
pain  in  dental  operations. 

Locally,  ether  is  a  violent  irritant.  It  is 
absorbed  through  the  lungs  with  very  great 
rapidity,  and  less  quickly  but  with  equal  cer- 
tainty through  the  mucous  membrane  of  the 
gastro-intestinal  tract,  and  is  eliminated  by  the 
lungs  and  kidneys.  Its  first  action  upon  the 
circulation  is  to  raise  the  arterial  pressure 
by  increasing  the  output  of  work  from  the 
heart,  and  probably  also  by  stimulating  the  vaso- 
motor centres  and  bringing  about  contraction 
of  the  blood  vessels.  The  large  dose  finally 
depresses  both  the  heart  and  the  vasomotor 
system.  In  full  dose  it  acts  as  a  depressant 
to  the  ganglionic  cells  or  to  the  nerve  centres, 
paralyzing  the  cerebral  cortex  so  as  to  produce 
loss  of  consciousness;  lessening  the  activity  of 
the  spinal  cord,  so  as  to  cause  loss  of  sensi- 
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bility,  muscular  relaxation,  and  paralysis  of  the 
reflexes.  Rarely  the  loss  of  sensibility  pre- 
cedes the  loss  of  consciousness,  showing  that  the 
loss  of  sensibility  is  not  simply  due  to  the  sus- 
pension of  consciousness.  In  the  great  majority 
of  cases  when  ether  produces  death  either  in 
man  or  in  the  lower  animals,  the  fatal  result 
is  caused  by  a  central  paralysis  of  respiration; 
in  very  rare  instances,  however,  sudden  cardiac 
arrest  has  occurred  during  etherization  both  in 
/  man   and   in    animals. 

As  a  practical  anaesthetic,  ether  is  inferior 
to  chloroform  in  being  distinctly  slower  in 
action,  more  disagreeable  to  the  patient  by  pro- 
ducing greater  excitement  and  in  being  more 
apt  to  cause  prolonged  nausea  and  vomiting 
after  use.  Statistics  show,  however,  that  the 
proportion  of  deaths  due  to  chloroformization 
is  four  to  five  times  greater  than  after  ether- 
ization;  and  only  in  rare  circumstances  is  the 
surgeon  justified  for  the  sake  of  convenience 
in  selecting  the  more  dangerous  anaesthetic. 

It  being  impossible  in  the  space  which  can  be 
allotted  to  the  subject  in  the  present  work  to 
discuss  to  any  advantage  the  subject  of  etheriza- 
tion, either  in  its  general,  theoretical,  or  prac- 
tical aspects,  the  reader  is  referred  to  works 
on  practical  anaesthesia  and  to  text  books  on 
therapeutics. 

Given  by  the  mouth,  ether  may  be  used  in 
nausea  dependent  upon  gastric  depression,  in 
excessive  flatulence  especially  when  attended 
by  colic,  and  in  gastrodynia.  It  has  also 
been  administered  in  the  treatment  for  gall 
itones  with  the  belief,  probably  not  well 
founded,  that  it  would  aid  in  the  solution  of 
the  stones.  As  a  constituent  of  Hoffmann's 
anodyne  it  is  much  used  as  a  stimulant  antispas- 
modic. For  administration  by  the  mouth  it  is 
best  given  floating  on  ice-cold  water,  though  it  is 
sometimes  administered  in  capsules  under  the 
name  of  pearls,  and  a  syrup  of  ether  is  recog- 
nized by  the  French  Codex.  According  to 
Regnault  and  Adrian,  the  best  syrup  of  ether 
is  to  be  made  by  shaking  together  in  a  bottle 
440  parts  of  sugar,  490  parts  of  distilled  water, 
50  parts  of  alcohol  (sp.  gr.  0.833),  20  parts  of 
ether.  If  the  parts  taken  are  represented  by 
grains  the  formula  would  give  one  full  dose  of 
the  narcotic. 

Dose,  half  to  one  fluidrachm  (1.8  to  3.75  Cc). 

Off.  Prep. — Collodium,  V.  8.,  Br.;  Collodium 
Stypticum,  U.  8.;  Oleum  yEthereum,  U.  8.; 
Extractum  Filicis  Liquidum,  Br.;  Extractum 
Strophanti,  Br.;  Spiritus  ^Etheris,  U.  8.,  Br.; 
Spiritus   iEtheris   Compositus,   U.   8.,  Br. 

/ETHER  ACETICUS.  U.  S.,  Br. 

ACETIC  ETHER  [Ethyl  Acetate] 

(ae'ther  a.-cet'|-cus) 

C2H5.C2H302  =  87.4 

Naphtha  Aceti ;  Ethyl  Acetate:  Ether  antique, 
Acetate  d'^thyl,  Fr.  Cod.;  Naphte  antique,  Fr. 
Aether  aceticus.  P.  G.;  Essig'ather.  Essignaphtha,  G.; 
Etere  acetico,  It.;  Eter  acetico,   Sp. 


"A  liquid  composed  of  about  90  percent,, 
by  weight,  of  Ethyl  Acetate  [CH3C0.0C2H5  = 
87.40],  and  about  10  percent,  of  alcohol  con- 
taining a  little  water.  It  should  be  kept  in 
well-stoppered  bottles,  in  a  cool  and  dark  place, 
remote  from  lights  or  fire."  U.  S.  "An  ethereal 
liquid  consisting  of  ethyl  acetate,  CH3.C00(Ca 
Hs),  together  with  unimportant  amounts  of 
ethylic  alcohol  or  other  substances,  obtained  by 
distillation  from  a  mixture  of  ethylic  alcohol, 
sulphuric  acid,  and  dried  sodium  acetate,  diges- 
tion of  the  distillate  with  dried  potassium  car- 
bonate, and  subsequent  separation,  by  distilla- 
tion, of  the  portion  boiling  between  165°  and 
172°  F.  (73.9°  and  77.8°  C.)."  Br. 

Preparation. — A  process  for  preparing  this 
ether  will  be  found  in  a  former  British  Pharma- 
copoeia (1885).  It  is  a  modification  of  the 
process  recommended  by  W.  I.  Clark  (P.  /., 
1883,  p.  777),  and  is  as  follows:  "Take 
of  Rectified  Spirit,  32}  fluidounces  [Imp. 
meaa.1;  Sulphuric  Acid,  32J  fluidounces  [Imp. 
meas.j ;  Acetate  of  Sodium,  40  ounces  [av.] ; 
Carbonate  of  Potassium,  freshly  dried,  (i  ounces 
[av.].  To  the  spirit  slowly  add  the  acid,  keep- 
ing the  fluid  cool,  and,  the  product  being  cold, 
add  the  acetate,  mixing  thoroughly.  Distil 
forty-five  fluidounces  [Imp.  meas.].  Digest 
the  distillate  with  the  carbonate  of  potassium 
for  three  days  in  a  stoppered  bottle.  Separata 
the  ethereal  fluid,  and  again  distil  until  all  but 
about  four  iluidounces  have  passed  over.  Pre- 
serve the  resulting  acetic  ether  in  a  well-closed 
bottle  and  in  a  cool  place."  Br.  1885.  In  addi- 
tion to  this  method,  acetic  ether  may  be  made  by 
several  processes,  the  chief  of  which  are  the  fol- 
lowing: 1.  Mix  100  parts  of  alcohol  (sp.  gr. 
0.83)  with  03  parts  of  concentrated  acetic  acid, 
and  17  parts  of  strong  sulphuric  acid,  and  distil 
]'S>  parte  into  a  well  cooled  receiver.  2.  Distil 
to  dryness  a  mixture  of  three  parts  of  sodium 
acetate,  three  of  alcohol,  and  two  of  sulphuric 
acid,  mix  the  distilled  product  with  one-fifth 
of  sulphuric  acid,  and  distil  a  second  time  an 
amount  of  ether  equal  to  the  alcohol  employed. 
3.  Distil  two  parts  of  efflorescent  lead  acetate 
with  one  part  of  alcohol  and  a  little  more  than 
one  part  of  sulphuric  acid.  In  the  last  two 
processes,  the  acetic  acid  is  set  free  by  the 
action  of  the  sulphuric  acid  on  the  acetate  em- 
ployed. J.  A.  Pabst  has  devised  a  process  for 
acetic  ether  in  imitation  of  that  for  the  prepara- 
tion of  common  ether.  50  Cc.  of  sulphuric  acid 
and  the  same  quantity  of  alcohol  are  heated 
together  in  a  retort  to  140°  C.  (284°  F.),  and 
then  a  mixture  of  one  liter  of  96  per  cent, 
alcohol  and  one  liter  of  acetic  acid  (93  per 
cent.)  is  allowed  to  flow  in  slowly.  At  first 
some  ethyl  ether  goes  over,  and  then  a  liquid 
which  contains,  with  considerable  uniformity, 
85  per  cent,  acetic  ether.  The  reaction  takes 
place  between  130°  C.  (266°  F.)  and  135°  C. 
(275°  F.);  at  145°  C.  (293°  P.)  some  sul- 
phurous acid  is  produced.  The  yield  is  about 
1350  grammes,  or  78  per  cent.,  which  is  90 
per    cent,    of    the    theoretical    amount.     With 
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reference  to  the  solubility  of  acetic  ether  in 
saturated  calcium  chloride  solution,  it  is  to  be 
remarked  that  pure  acetic  ether  is  not  dissolved, 
except  when  it  is  mixed  with  90  per  cent, 
alcohol.  One  volume  acetic  ether,  one  volume 
alcohol,  and  two  volumes  calcium  chloride  solu- 
tion give  a  homogeneous  liquid.  The  methyl 
acetic  ether  can  be  prepared  exactly  as  the 
ethyl  compound,  but  in  the  attempt  to  prepare 
the  amyl  acetic  ether,  in  an  analogous  manner, 
side  reactions  were  found  to  interfere.  In 
order  to  study  the  proportional  power  of  com- 
bination possessed  by  the  two  alcohols,  Pabst 
allowed  a  mixture  of  100  Cc.  methyl  alcohol 
and  100  Cc.  acetic  acid  to  flow  into  a  mixture 
of  50  Cc.  sulphuric  acid  and  50  Cc.  ethyl  alco- 
hol. The  first  distillates  contained  essentially 
methyl  acetate  and  the  latter  pure  ethyl  acetate. 
In  the  flask  were  found  remaining  nearly  equal 
amounts  of  sulphuric  and  ethyl-sulphuric  acids, 
and  in  addition  alcohol,  acetic  acid,  and  some 
residual  ethyl  acetate.  (Bull.  Soc.  Chim.,  vol. 
xxxiii.  pp.  350,  351;  A.  J.  P.,  1880.) 

Properties — The  U.  S.  Pharmacopoeia  de- 
scribes it  as  "  a  transparent,  colorless  liquid,  of 
a  fragrant  and  refreshing,  slightly  acetous  odor, 
and  a  peculiar  acetous  and  burning  taste.  Spe- 
cific gravity:  0.883  to  0.885  at  25°  C.  (77°  P.). 
Soluble  in  about  7  parts  of  water  at  25°  C. 
(77°  P.) ;  miscible,  in  all  proportions,  with 
alcohol,  ether,  fixed  and  volatile  oils.  Boiling 
point:  about  72°  C.  (161.6°  F.).  Acetic  Ether 
is  readily  volatilized,  even  at  a  low  tempera- 
ture. It  is  inflammable,  burning  with  a  yellow- 
ish flame  and  an  acetous  odor.  It  should  not 
immediately  redden  blue  litmus  paper.  Upon 
evaporation,  Acetic  Ether  should  leave  no  res- 
idue. If  a  portion  be  allowed  to  evaporate  spon- 
taneously from  clean,  odorless  blotting  paper, 
the  final  odor  should  not  resemble  that  of  pine- 
apple (absence  of  butylic  and  amylic  deriva- 
tives). When  25  Cc.  of  Acetic  Ether  are 
shaken,  in  a  graduated  tube,  with  25  Cc.  of 
water  just  previously  saturated  with  Acetic 
Ether,  upon  separation  the  ethereal  layer  should 
not  measure  less  than  22.5  Cc.  (absence  of  an 
undue  proportion  of  alcohol  or  water).  When 
a  small  portion  of  Acetic  Ether  is  carefully 
poured  upon  concentrated  sulphuric  acid,  no 
dark  ring  should  be  developed  at  the  point  of 
contact  of  the  two  layers  (absence  of  readily 
carbonizable,  organic  impurities)."  U.  S.  "1 
part  by  weight  dissolves  in  not  less  than  10  parts 
of  cold  water.  Specific  gravity  0.900  to  0.905. 
It  should  have  no  action  on  solution  of  litmus. 
It  is  not  colored  when  mixed  with  an  equal 
volume  of  sulphuric  acid  (absence  of  organic 
impurities).  Filter-paper  moistened  with  Ace- 
tic Ether  should  remain  odorless  when  the 
liquid  has  evaporated."   Br. 

Uses. — Acetic  ether  is  occasionally  used  in 
medicine  as  a  stimulant  and  antispasmodic.  Its 
action  upon  the  system  is  probably  very  similar 
to  that  of  ether;  but  as  it  is  less  volatile  it  is 
less  rapidly  absorbed  and  eliminated,  and  conse- 
quently  is   much    less   prompt    and    fugacious 


in  its  influence  than  is  ether.  It  is  locally  irri- 
tating. H.  C.  Wood  found  it  to  be  capable  of 
being  used  as  an  anaesthetic,  but  to  be  too  slow 
in  its  action  for  practical  purposes.  It  is  some- 
times employed  externally,  by  friction,  as  a  re- 
solvent, and  for  rheumatic  pains. 

Dose,  fifteen  to  fifty  minims  (0.9  to  3.1  Cc). 

Off.   Prep. — Liquor   Epispasticus,   Br. 

/ETHYLIS  CARBAMAS.  U.  S. 

ETHYL  CARBAMATE 

(se'thyl-Is  car'ba-mas) 

C3H7N02  ==  88.42 

"An  ester  of  earbamic  acid  [C0(0C2lL>)N 
H2]  obtained  by  the  reaction  of  ethyl  alcohol 
upon  urea  (carbamide)  or  one  of  its  salts.  It 
should  be  kept  in  well-stoppered  bottles."   U.  S. 

Ethyl  urethane,  Urethane ;  Urgthane.  Fr. ;  Carba- 
mlnsaureaethylester,  Aethyl-urethan,  Urethan,  O.  ; 
Uretano,  Eter  Carbamico,  Sp. 

Ethyl  carbamate  was  introduced  into  the  U. 
S.  Pharmacopoeia  (8th  Rev.)  and  is  made  by 
allowing  ammonia  to  act  upon  ethyl  carbonate, 
when  urethane  and  ethyl  alcohol  are  produced, 
or  by  heating  urea  nitrate  with  alcohol  to  from 
120°  to  130°  C,  resulting  in  the  formation  of 
ethyl  carbamate  and  ammonium  nitrate. 

Properties. — It  is  officially  described  as  in 
u  colorless,  columnar  crystals  or  scales,  odor- 
less, and  having  a  cooling,  saline  taste.  Soluble 
in  less  than  1  part  of  water,  0.6  part  of  alcohol, 
1  part  of  ether,  1.3  parts  of  chloroform,  and 
3  parts  of  glycerin,  at  25°  C.  (77°  P.).  When 
heated  between  47.5°  and  50°  C.  (117.5°  and 
122°  F.)  it  melts,  and  at  a  higher  temperature 
is  decomposed,  burning  without  leaving  a 
weighable  residue.  If  1  Gm.  of  Ethyl  Carba- 
mate be  added  to  5  Gm.  of  sulphuric  acid  and 
gently  heated,  it  is  decomposed  with  the  evolu- 
tion of  carbon  dioxide,  while  alcohol  and  acid 
ammonium  sulphate  remain  in  solution.  If 
1  Gm.  of  Ethyl  Carbamate  be  heated  with  5 
Cc.  of  concentrated  potassium  hydroxide  solu- 
tion, ammonia  gas  is  given  off,  recognizable 
by  the  usual  tests.  If  0.5  Gm.  of  Ethyl  Car- 
bamate be  dissolved  in  5  Cc.  of  water  with  1 
Gm.  of  dry  sodium  carbonate  and  0.01  Gm.  of 
iodine,  and  the  solution  warmed,  yellow  crys- 
tals of  iodoform  should  separate  on  cooling.  If 
6  Gm.  of  Ethyl  Carbamate  be  dissolved  in  6 
Cc.  of  water,  and  the  solution  be  divided  into 
3  equal  parts,  the  addition  severally  of  5  Cc. 
of  nitric  acid,  of  mercuric  nitrate  T.S.,  or  of 
oxalic  acid  T.S.  should  not  produce  a  white 
precipitate  (distinction  from,  and  absence  of, 
urea  or  carbamide) ."  U.  S.  When  it  is  heated 
with  ammonia  to  180°  C,  urea  is  formed. 

Uses. — Urethane  produces  in  the  lower 
animals  a  brief  period  of  excitement,  which 
is  followed  by  deep  sleep,  with  slowing  of  the 
respiration.  If  a  fatal  dose  has  been  taken, 
the  respiration  becomes  slower,  the  unconscious- 
ness absolute,  the  reflexes  are  abolished,  and  a 
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pronounced  fall  of  bodily  temperature  occurs, 
with  marked  weakness  of  the  cardiac  action, 
and  finally  death  from  asphyxia.  In  therapeutic 
doses  it  is  depressant  to  the  brain  and  spinal 
cord  but  has  practically  no  effect  on  the  circu- 
lation. The  psychomotor  centres  in  the  cerebral 
cortex,  according  to  von  Anrep,  suffer  decrease 
of  faradic  excitability  under  the  influence  of 
decided  doses.  Urethane  has  been  largely  used 
as  a  hypnotic  and  in  the  milder  forms  of  in- 
somnia is  often  a  useful  remedy  on  account  of 
its  safety.  In  severe  cases  it  is,  however,  uncer- 
tain in  its  effect.  It  has  been  used  by  Jackman 
and  others  (L.  L.,  June,  1886)  in  traumatic 
tetanus  and  other  convulsions,  as  puerperal 
eclampsia,  with  success. 

Dose,  as  somnifacient,  fifteen  to  forty-five 
grains  ( 1  to  3  Gm. ) ;  in  tetanus  seventy-five 
grains  (5  Gm.)  may  be  given  as  a  dose. 

/ETHYLIS  CHLORIDUM.  U.  S. 

ETHYL  CHLORIDE 

(ae'thyl-Is  ?hlo'rj-dum) 

"A  haloid  derivative  [Monochlor-E thane,  C* 
HeCl  =  64.00],  prepared  by  the  action  of  hy- 
drochloric acid  gas  upon  absolute  ethyl  alcohol. 
On  account  of  its  extreme  volatility,  it  should 
be  preserved  in  hermetically  sealed  glass  tubes, 
and  kept  in  a  cool  place,  remote  from  lights  or 
fire."    U.  S. 

Hydrochloric  ether  ;  Chlorethyl.  Monochlorethane  : 
Ethylum  cbloratum,  JEther  chluraius ;  Chlorure  d' 
£thyle.  Ether  hydrochlorique,  Fr.  ;  Aethylcblorld, 
Chlorwasserstoffather,  Chloiaetbyl,  O. 

Preparation. — This  ether  was  discovered  by 
Rouelle,  but  first  obtained  in  sufficient  quanti- 
ties to  permit  the  examination  of  its  properties 
by  Basse.  It  may  be  procured  by  several  pro- 
cesses, but  the  following  is  the  best.  Distil  a 
mixture  of  equal  measures  of  concentrated  hy- 
drochloric acid  and  alcohol,  and  receive  the 
product,  by  means  of  a  curved  glass  tube,  in 
a  tubulated  bottle,  half  filled  with  water  at  a 
temperature  between  21.1°  C.  (70°  F.)  and 
26.6°  C.  (80°  F.),  and  connected  by  means 
of  a  second  tube  with  another  bottle,  loosely 
corked,  and  surrounded  by  a  mixture  of  common 
salt  with  snow  or  pounded  ice.  The  ether,  as 
it  enters  the  first  bottle,  is  mixed  with  alcohol 
and  acid,  which  are  retained  by  the  water; 
while  the  pure  ether  passes  forward,  and  is 
condensed  in  the  refrigerated  bottle.  It  must 
be  kept  in  strong  bottles,  well  secured  with 
ground  stoppers  covered  with  leather.  Before 
being  opened,  the  bottle  should  be  cooled  to 
the  freezing  point. 

Properties. — Ethyl  chloride  is  a  colorless 
liquid,  having  a  strong,  slightly  saccharine, 
alliaceous  taste,  and  a  penetrating,  ethereal, 
alliaceous  odor.  Its  sp.  gr.  at  the  temperature 
of  0°  C.  (32°  F.)  is  0.9214.  It  is  extremely 
volatile,  entering  into  ebullition  at  10°  C.  (50° 
F.),  so  that  in  summer  it  may  be  collected  in 
the   gaseous   state,   in  bell   glasses  over  water. 


Its  sp.  gr.  in  the  state  of  vapor  is  2.22.  When 
kindled  as  issuing  from  a  fine  orifice,  it  burns 
with  an  emerald-green  flame,  without  smoke, 
diffusing  a  strong  odor  of  hydrochloric  acid; 
but,  when  set  on  fire  in  quantities,  it  burns  with 
a  greenish-yellow,  smoky  flame.  Water  dis- 
solves one-fiftieth  of  its  weight  of  this  ether, 
and  acquires  a  sweetish,  ethereal  taste;  and 
alcohol  unites  with  it  in  all  proportions. 
These  solutions  are  not  precipitated  by  silver 
nitrate,  showing  that  the  chlorine  present  is 
in  a  peculiar  state  of  combination.  Like  com- 
mon ether  and  ethyl  nitrite,  it  dissolves  sulphur, 
phosphorus,  the  fixed  and  volatile  oils,  and  many 
other  substances.  It  consists  of  one  atom  of 
chlorine  combined  with  the  monatomic  radical  or 
group  CaHe,  ethyl,  and  its  composition  is  suffi- 
ciently shown  by  the  reaction  for  its  production  : 
CaHcOH  +  HC1  =  CaHeCl  +  HaO 

It  is  officially  described  as  "  a  colorless, 
mobile,  very  volatile  liquid,  having  a  charac- 
teristic, rather  agreeable  odor,  and  a  burning 
taste.  Specific  gravity:  0.918  at  8°  C.  (46.4° 
F.).  Ethyl  Chloride  is  slightly  soluble  in  water, 
readily  soluble  in  alcohol.  It  boils  at  a  tem- 
perature of  12.5°  to  13°  C.  (54.5°  to  55.4° 
F.),  and  at  its  ignition  temperature  burns  with 
a  smoky,  green  -edged  flame,  with  the  produc- 
tion of  gMeoiU  hydrochloric  acid.  When 
liberated,  at  ordinary  room-temperatures,  from 
its  sealed  glass  tube,  Ethyl  Chloride  vaporizes 
at  once;  the  gas  is  very  inflammable,  and  conse- 
quently it  should  not  be  used  in  proximity  to 
a  pis-flame  or  fire.  If  10  Cc.  of  Ethyl  Chloride, 
while  cold,  be  dissolved  in  alcohol,  and  a  few 
drops  of  silver  nitrate  T.S.  be  added,  no  tur- 
bidity should  be  produced  (absence  of  hydro- 
chloric acid).  If  10  Cc.  of  Ethyl  Chloride  be 
agitated  with  10  Cc.  of  cold  water,  and  the 
supernatant  stratum  of  Ethyl  Chloride  be 
evaporated  spontaneously,  and  if  a  few  drops 
of  potassium  dichromate  T.S.  be  added  to  the 
remaining  aqueous  liquid,  followed  by  some 
diluted  sulphuric  acid,  and  the  mixture  be 
boiled,  no  odor  of  aldehyde  should  be  developed, 
and  a  greenish  or  purplish  color  should  not  be 
produced  in  the  liquid  (absence  of  alcohol). 
On  allowing  Ethyl  Chloride  to  evaporate  from 
clean,  odorless  blotting  paper  which  has  been 
saturated  with  it,  no  unpleasant  odor  should 
remain  upon  the  paper  (absence  of  sulphur 
compounds,  etc.)."   U.S. 

Owing  to  its  extreme  volatility,  it  cannot  be 
kept  readily.  It  may,  however,  be  preserved 
in  a  cool  cellar,  the  temperature  of  which  does 
not  rise  above  7.2°  C.  (45°  F.)  or  10°  C. 
(50°  F.),  being  well  secured  in  bottles,  which 
should  be  stored  in  a  reversed  position. 

Uses. — Ethyl  chloride  has  been  used  in  prac- 
tical medicine  as  a  method  of  producing  local 
anaesthesia  by  freezing,  and  internally  as  a 
general  anaesthetic.  As  an  anaesthetic  its  action 
is  extremely  rapid  and  fugacious.  Its  action 
upon  the  circulation  is  similar  to  but  less  im- 
perious than  that  of  chloroform,  the  arterial 
pressure   being   lessened  by   depression  of  the 
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heart.  It  appears  to  be  safer  than  chloroform, 
Ware  having  recorded  over  11,000  cases  of  its 
use  with  but  one  death.  Advantage  has  been 
taken  of  the  great  volatility  of  ethyl  chloride 
for  practical  use  as  a  local  anaesthetic  by  freez- 
ing. It  is  now  furnished  for  dental  and  other 
use,  in  hermetically  sealed  tubes,  so  made  that 
when  the  end  is  broken  off,  and  the  tube  held 
in  the  hand,  the  liquid  comes  out  in  a  fine 
stream  which  may  be  directed  upon  the  part 
to  be  frozen.  H.  C.  Wood  and  David  Cerna 
(Dental  Cosmos,  1892)  find  that  ethyl  chloride 
taken  into  the  blood  acts  very  much  like  chloro- 
form. On  account  of  its  great  inflammability 
it  should  not  be  used  near  a  light  or  flame. 
Alcoholic  muriatic  ether,  or  a  solution  of  ethyl 
chloride  in  an  equal  bulk  of  alcohol,  has  been 
used  as  an  internal  stimulant,  in  the  dose  of 
ten  to  thirty  minims   (0.6  to  1.8  Cc). 

ALCOHOL.  U.  S.  (Br.) 

ALCOHOL 

(al'co-hol) 

"A  liquid  composed  of  about  92.3  percent., 
by  weight,  or  about  94.9  percent.,  by  volume, 
of  absolute  Ethyl  Alcohol  [CaH5.0H  =  45.70], 
and  about  7.7  percent.,  by  weight,  of  water. 
It  should  be  kept  in  well-closed  vessels,  in  a 
cool  place,  remote  from  lights  or  fire."  U.  S. 
"A  liquid  containing  90  parts  by  volume  of 
ethyl  hydroxide,  C2H5OH,  and  10  parts  by 
volume  of  water;  obtained  by  the  distillation 
of  fermented  saccharine  liquids."  Br. 

Spiritus  Rectificatus,  Br.;  Ethyl  alcohol.  Ethyl 
hydroxide,  Rectified  Spirit ;  Spiritus  Vini  Rectinca- 
tissimus,  Alcohol  ethylicum,  Alcohol  Vini ;  Spirit  of 
Wine  ;  Alcool,  Fr.  Cod. ;  Esprit  de  Vin,  Fr. ;  Spiritus, 
P.  G.;  Rectifielrter  Weingeist,  Aethyl  alkohol,  Alko- 
hol,  G. ;  Alcool,  Acquavite  rectlficata,  It. ;  Alcohol, 
Espiritu   rectificado  de  vino,   Sp. 

ALCOHOL  ABSOLUTUM.  U.  S.,  Br. 

ABSOLUTE  ALCOHOL 

(al'co-h6l    ab-SQ-lu'tum) 

CaH6OH  =  45.7 

"Ethyl  Alcohol  [CaH5.0H  =  45.70],  con- 
taining not  more  than  1  percent.,  by  weight, 
of  water.  It  should  be  kept  in  well-stoppered 
bottles  or  tin  cans,  in  a  cool  place,  remote  from 
lights  or  fire."  U.  S.  "Ethyl  hydroxide,  Ca 
HeOH,  with  not  more  than  1  per  cent.,  by 
weight,  of  water;  obtained  by  the  removal  of 
water  from  less  strong  ethylic  alcohol,  and  sub- 
sequent distillation."    Br. 

Alcohol  absolutus,  P.  G.;  Absoluter  Alkohol,  <?.; 
Alcool  absolu,  Fr. ;  Alcool  assoluto.  It.;  Alcohol  an- 
hidro,  Sp. 

ALCOHOL  DILUTUM.  U.  S.  (Br.) 

DILUTED  ALCOHOL 

(al'co-hol  dl-lu'tum) 

"A  liquid  composed  of  about  41.5  percent.,  by 
weight,  or  about  48.9  percent.,  by  volume,  of  abso- 


lute Ethyl  Alcohol  [C2H5.OH  =  45.7],  and  about 
58.5  percent.,  by  weight,  of  water.  It  should 
be  kept  in  well-closed  vessels,  in  a  cool  place, 
remote  from  lights  or  fire."  U.  S.  "  The  four 
official  liquids  obtained  by  diluting  'Alcohol  (90 
per  cent.)'  with  Distilled  Water, contain,  respec- 
tively, 70,  60,  45,  and  20  per  cent,  of  ethyl 
hydroxide  by  volume."   Br. 

Spiritus  Tenuior,  Br.  1885,  Proof  Spirit ;  Al- 
cool dilue\  Fr. ;  Spiritus  Dilutus  P.  G. ;  Verdiinnter 
Spiritus,  Verdiinnter  Weingeist,  G. 

Prom  the  titles  and  definitions  above  given, 
which  include  all  the  forms  of  alcohol  recog- 
nized by  the  U.  S.  and  Br.  Pharmacopoeias,  it 
will  be  perceived  that  there  are  three  U.  S. 
official  Alcohols,  and  four  strengths  of  diluted 
alcohol  recognized  by  the  British  Pharma- 
copoeia, those  being  considered  the  same  which 
have  nearly  the  same  specific  gravities  and  are 
employed  for  similar  purposes. 

The  extensive  use  of  alcohol  in  pharmacy  ren- 
ders it  desirable  not  only  to  group  the  official 
kinds  together  here,  but  to  consider  each  in  detail 
in  the  subsequent  pages.  In  the  U.  S.  P.  (1890) 
two  new  kinds  of  alcohol  were  made  official, 
"Alcohol  Absolutum "  and  "Alcohol  Deodora- 
tum."  The  former,  which  had  been  made  offi- 
cial in  the  Br.  Pharm.  (1885)  under  the  title 
"Alcohol  Ethylicum,"  is  in  the  Br.  Pharm.  (1898) 
termed  "Alcohol  Absolutum,"  so  that  the  two 
Pharmacopoeias  are  now  in  accord  in  this.  The 
U.  S.  Pharmacopoeia  (8th  Rev.)  dismissed  Al- 
cohol Deodoratum  (U.  S.P.  1890),  but  raised  the 
standards  for  Alcohol  to  correspond  with  those 
formerly  required  for  the  dismissed  deodorized 
alcohol. 

Alcohol,  in  the  chemical  sense,  is  a  peculiar 
liquid  generated  for  the  most  part  in  vege- 
table juices  and  infusions  by  a  fermentation, 
called  the  vinous  or  alcoholic.  The  liquids 
which  have  undergone  it  are  called  vinous 
liquors,  and  are  of  various  kinds.  Thus,  the 
fermented  juice  of  the  grape  is  called  wine; 
of  the  apple,  cider;  and  the  fermented  infusion 
of  malt,  beer. 

With  regard  to  the  nature  of  the  liquids 
susceptible  of  the  vinous  fermentation,  however 
various  they  may  be  in  other  respects,  one 
general  character  prevails;  that,  namely,  of  con- 
taining sugar  in  some  form  or  other.  It  is  found, 
further,  that  after  they  have  undergone  the 
vinous  fermentation  the  sugar  they  contain  has 
either  wholly  or  in  part  disappeared;  and  it 
was  long  believed  that  the  only  new  products  are 
alcohol  which  remains  in  the  liquid,  and  carbonic 
acid  which  escapes  during  the  process,  and  that 
these,  when  taken  together,  are  equal  in  weight 
to  the  sugar  lost.  It  was  hence  inferred  that 
sugar  is  the  subject  matter  of  the  changes  occur- 
ring during  the  vinous  fermentation,  and  that 
it  is  resolved  into  alcohol  and  carbon  dioxide. 
More  recently,  however,  it  has  been  shown  by 
Pasteur  that,  along  with  alcohol  and  carbon 
dioxide,  glycerin  and  succinic  acid  are  generated 
in  small  amount,  and  that  the  process  is  not 
so  simple  as  at  first  supposed. 
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Sugar  will  not  undergo  the  vinous  fermenta- 
tion by  itself,  but  requires  to  be  dissolved  in 
water,  subjected  to  the  influence  of  a  ferment, 
and  kept  at  a  certain  temperature.  Accord- 
ingly, sugar,  water,  the  presence  of  a  ferment, 
and  the  maintenance  of  an  adequate  tempera- 
ture may  be  deemed  the  prerequisites  of  the 
vinous  fermentation.  The  water  acts  by  giv- 
ing fluidity,  and  the  ferment  and  temperature 
by  commencing  and  maintaining  the  chemical 
changes.  The  precise  manner  in  which  the  fer- 
ment operates  has  not  been  positively  deter- 
mined; but  the  fermentative  change  seems  to 
be  intimately  connected  with  the  multiplication 
of  a  microscopic  plant,  Torula  cerevisice.  Pas- 
teur has  shown  that  the  yeast  plant  lives  and 
grows  at  the  expense  of  the  sugar,  which  is 
converted  partly  into  the  plant's  tissue,  partly 
into  alcohol  and  other  products.  The  proper 
temperature  for  conducting  vinous  fermentation 
ranges  from  15.5°  C.to  32.2°  C.  (60°  to  90°  F.). 
Certain  vegetable  infusions,  as  those  of 
potatoes  and  rice,  readily  undergo  vinous  fer- 
mentation, on  account  of  the  ease  with  which 
their  starch  is  changed  into  sugar  under  the 
influence  of  certain  ferments.  Taking  the 
formula  of  starch  as  (CeHioOe)3  for  illustra- 
tion, it  is  first  changed  under  the  influence  of 
dilute  acids  or  ferments  according  to  the  two 
reactions : 

(C«HioOe)8  +  HaO  =(C6Hio06)i  +  CeHiaOs 
Dextrin.  Dextrose. 

(CeHio06)s  +  2HaO  =  CiaHaaOu  +  CsHiaOe 

Maltose.  Dextrose. 

The  two  compounds,  dextrin  and  maltose,  then 
pass  gradually  into  dextrose,  according  to  the 
reactions : 

(CeHioOsJa  +  2HaO  =  2CeHiaOe 

CxaHaaOii  +  HaO  =  2CeHiaO« 
Neither  dextrin  nor  maltose  is  directly  ferment- 
able. Arnoult  has  succeeded  in  obtaining  alco- 
hol by  fermenting  sugar  (glucose),  formed 
by  the  action  of  sulphuric  acid  on  poplar  wood 
sawdust,  which  yielded  from  70  to  80  per  cent, 
of  this  kind  of  sugar.  Simmson  (Ap.  Ztg., 
1898,  776)  obtained  6.5  liters  of  absolute  alco- 
hol from  100  kilogrammes  of  air  dried  saw- 
dust. The  action  of  sulphurous  acid  upon 
wood  fibre  has  been  found  by  Classen  to  be 
even  more  satisfactory  as  a  saccharifying  agent, 
and  the  process  has  been  successfully  used  in 
practice. 

Alcohol,  being  the  product  of  the  vinous 
fermentation,  necessarily  exists  in  all  vinous 
liquors,  and  may  be  obtained  from  them  by 
distillation.  Formerly  it  was  supposed  that 
these  liquors  did  not  contain  alcohol,  but  were 
merely  capable  of  furnishing  it,  in  consequence 
of  a  new  arrangement  of  their  ultimate  constit- 
uents, and  the  result  of  the  heat  applied. 
Brande,  however,  disproved  this  idea,  by  show- 
ing that  alcohol  may  be  obtained  from  all  vi- 
nous liquors  without  the  application  of  heat,  and 
therefore  must  pre-exist  in  them.  His  method  of 
separating  it  consists  in  precipitating  the  acid 
and  coloring  matter  from  each  vinous  liquor  by 


lead  subacetate,  and  removing  the  water  by 
potassium  carbonate.  According  to  Gay-Lus- 
sac,  litharge,  in  fine  powder,  is  the  best  agent 
for  precipitating  the  coloring  matter. 

In  vinous  liquors,  the  alcohol  is  largely 
diluted  with  water,  and  associated  with  coloring 
matter,  volatile  oil,  extractive,  ethereal  sub- 
stances, and  various  acids  and  salts.  In  puri- 
fying it,  advantage  is  taken  of  its  volatility, 
which  enables  it  to  be  separated  by  distillation, 
combined  with  some  of  the  principles  of  the  vi- 
nous liquor  employed,  and  more  or  less  water. 
The  distilled  product  of  vinous  liquors  forms  the 
different  ardent  spirits  of  commerce.  When 
obtained  from  wine,  it  is  called  brandy;  from 
fermented  molasses,  rum;  from  cider,  malted 
barley,  or  rye,  whisky;  from  malted  barley  and 
rye  meal  with  hops,  and  rectified  from  juniper 
berries,  Holland  gin;  from  malted  barley,  rye, 
or  potatoes,  and  rectified  from  turpentine,  com- 
mon gin;  and  from  fermented  rice,  arrack. 
These  spirits  are  of  different  strengths,  that  is, 
contain  different  proportions  of  alcohol,  and 
have  various  peculiarities  by  which  they  are 
distinguished  by  the  taste.  Their  strength  is 
accurately  judged  by  the  specific  gravity,  which 
is  always  less  in  proportion  as  their  concen- 
tration is  greater.  When  they  have  the  sp. 
gr.  0.920  (0.91984,  Drinkwater),  they  are 
designated  in  commerce  by  the  term  proof  spirit. 
The  United  States  Custom  House  and  Internal 
Revenue  Service  defines  the  term  proof  spirit 
to  be  alcohol  containing  50  per  cent,  by  volume 
of  absolute  alcohol  at  15.6°  C.  (60°  F.). 

Proof  spirit  is  still  very  far  from  being 
pure,  being  a  diluted  alcohol,  containing  about 
half  its  weight  of  water,  together  with  a  pecul- 
iar oil  and  other  foreign  matters.  It  may  be 
further  purified  and  strengthened  by  redis- 
tillation, or  rectification  as  it  is  called.  Whisky 
is  the  spirit  usually  employed  for  this  purpose; 
and  from  every  hundred  gallons,  between  fifty- 
seven  and  fifty-eight  may  be  obtained,  of  the 
average  strength  of  rectified  spirit  (sp.  gr. 
0.835),  corresponding  very  nearly  with  the 
Spiritus  Rectificatus  of  the  Br.  Pharm.  When 
this  is  once  more  cautiously  distilled,  it  may  be 
further  purified  from  water,  and  the  specific 
gravity  attained  will  be  about  0.820,  which  is 
the  lightest  spirit  that  can  be  obtained  by  ordi- 
nary distillation,  and  is  practically  the  pure 
spirit  of  the  British  system  of  excise.  It  still, 
however,  contains  11  per  cent,  of  water.  In 
the  meanwhile,  the  spirit,  by  these  repeated 
distillations,  becomes  more  and  more  freed  from 
the  contaminating  oil,  called  grain  oil  or  fusel 
oil.  (See  Alcohol  Amylicum.)  The  synthesis 
of  alcohol  from  ethylene  through  the  interven- 
tion of  ethyl-sulphuric  acid  has  long  been  known 
to  be  a  scientific  possibility;  with  the  produc- 
tion of  acetylene  industrially  from  calcium 
carbide,  this  synthesis  has  been  asserted  to  be 
a  commercial  possibility.  Acetylene,  made  as 
stated  from  calcium  carbide  and  water,  is  gener- 
ated in  the  same  flask  in  which  nascent  hydro- 
gen is  being  formed,  the  result  being  the  pro- 
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duction  of  ethylene  gas.  This  is  brought  in  eon- 
tact  with  concentrated  sulphuric  acid  at  80° 
C,  when  the  two  unite  to  form  ethyl-sulphuric 
acid,  which  is  then  condensed  and  redistilled, 
when  it  breaks  up  into  alcohol  and  sulphuric 
acid,  which  later  can  be  used  over  again.  The 
reactions  for  this  synthesis  are: 

C2H2  (acetylene)  +  H2  (hydrogen)  = 

C2H4  (ethylene), 

C2H4  (ethylene) +H2S 0*  = 

(C2Hs)HS04  (ethyl-sulphuric  acid), 

C2H5HS04  +  H0H  = 

C2H5.OH  (alcohol)  +  H2SO4 
Wood  (Chem.  News,  1898,  308),  after  repeated 
experiments,  doubts  the  probability  of  making 
alcohol  synthetically  by  this  process.  Berthelot 
announced  the  formation  of  alcohol  syntheti- 
cally, by  the  union  of  olefiant  gas  with  water, 
but  in  this  discovery  he  was  anticipated  by 
Hennel,  who  published  it  in  1828. 

We  shall  first  consider  the  general  properties 
of  alcohol,  and  afterwards  the  different  official 
forms. 

Properties. — Alcohol,  using  this  term  in  a 
generic  sense,  is  a  colorless,  transparent,  vola- 
tile liquid,  of  a  penetrating,  agreeable  odor,  and 
burning  taste.  It  should  be  free  from  foreign 
odor,  which,  when  present,  is  owing  to  fusel 
oil.  When  free  from  water,  it  is  called  anhy- 
drous or  absolute  alcohol.  It  is  inflammable, 
and  burns  without  smoke  or  residue,  forming 
water  and  carbon  dioxide.  Its  flame  is  bluish 
when  strong,  but  yellowish  when  weak.  It  com- 
bines in  all  proportions  with  water  and  ether, 
and,  when  diluted  with  distilled  water,  preserves 
its  transparency.  Its  density  varies  with  the  pro- 
portion of  water  it  contains.  (See  alcohol  tables, 
Part  III.)  Its  value  depends  upon  the  quantity 
of  absolute  alcohol  contained  in  it;  and,  as  this 
is  greater  in  proportion  as  the  specific  gravity 
is  less,  it  is  convenient  to  take  the  density  of 
a  sample  as  a  means  of  estimating  its  strength. 

This  is  done  by  instruments  called  hydrom- 
eters or  alcoholmeters,  which,  when  allowed  to 
float  in  the  spirit,  sink  deeper  into  it  in  propor- 
tion as  it  is  lighter.  Each  hydrometer  degree  has 
a  corresponding  specific  gravity,  and,  by  refer- 
ring to  tables  constructed  for  the  purpose,  the 
percentage  of  absolute  alcohol  is  at  once  shown. 
Hydrometer  manufacturers  graduate  instru- 
ments showing  specific  gravity  and  Baume's 
degrees  upon  the  same  scale  in  parallel  columns, 
with  a  thermometer  taking  the  place  of  the  bulb ; 
these  are  exceedingly  convenient.  Alcohol- 
meters  are  also  constructed  to  show  the  alcohol 
percentage  by  weight  directly,  as  well  as  per- 
centage   of    proof    spirit. 

Alcohol  is  used  enormously  in  the  arts  as  a 
solvent  and  for  other  purposes,  and  the  U.  S. 
government  has  established  suitable  regulations 
permitting  the  proper  use  of  alcohol  in  manu- 
facturing and  controlling  its  use  as  a  beverage. 
The  liquid  treated  so  that  it  is  rendered  unfit 
for  use  in  beverages  is  termed  denatured  or  de- 
naturized  alcohol.  The  introduction  of  methyl- 
ated spirit  (alcohol  with  10  per  cent,  of  methyl 


alcohol)  has  not  proved  effective.  ( See  M ethylic 
Alcohol,  Part  II.)  The  French  excise  directs 
that  alcohol  should  be  denatured  or  deprived  of 
its  natural  properties  by  the  addition  of  500  Cc. 
of  petroleum  benzin  and  1  Gm.  of  malachite 
green  to  each  hectoliter ;  it  has  been  found,  how- 
ever, that  the  color  can  be  destroyed  by  calcium 
hypochlorite. 

The  dangerous  properties  of  methyl  alcohol 
when  taken  internally  caused  the  Committee  of 
Revision  of  the  U.  S.  P.  (8th  Rev.)  to  introduce 
a  test  which  is  very  reliable  for  determining 
the  presence  or  absence  of  methyl  alcohol,  which 
is  sometimes  used  as  an  adulterant  for  alcohol. 
It  is  as  follows :  Methyl  Alcohol  Test,  U.  S.  P. 
(8th  Rev.).  "Into  a  test-tube  of  the  capacity 
of  about  40  cubic  centimeters,  1  Cc.  of  the 
Alcohol  or  spirit  to  be  tested  should  be  poured, 
and,  if  it  be  undiluted,  enough  distilled  water 
added  to  make  the  liquid  measure  10  Cc.  If 
the  alcohol  be  already  diluted,  a  correspondingly 
larger  volume  of  it  should  be  taken  and  diluted 
to  10  Cc,  so  that  the  proportion  of  alcohol  in 
the  liquid  shall  not  be  more  than  about  10  per- 
cent., by  volume.  A  copper  wire  spiral  (made 
by  winding  1  meter  of  No.  18  clean  copper  wire 
closely  around  a  glass  rod  7  millimeters  thick, 
making  a  coil  about  3  centimeters  long,  the  end 
of  the  wire  being  formed  into  a  handle)  should 
be  heated  to  redness  in  a  flame  free  from  soot, 
and  plunged  steadily  quite  to  the  bottom  of  the 
liquid  in  the  test-tube  and  held  there  for  a 
second  or  two,  then  withdrawn  and  dipped 
into  water  to  cool.  This  treatment  with  red- 
hot  copper  should  be  repeated  five  or  six  times, 
immersing  the  test-tube  in  cold  water  to  keep 
down  the  temperature  of  the  liquid.  The  con- 
tents of  the  test-tube  should  now  be  filtered  into 
a  wide  test-tube  and  boiled  very  gently.  If  the 
odor  of  acetaldehyde  be  perceptible,  the  boiling 
is  to  be  continued  until  the  odor  ceases  to  be 
distinguished  clearly.  The  liquid  is  now  cooled, 
and  to  it  should  be  added  1  drop  of  a  solution 
containing  1  part  of  resorcinol  in  200  parts  of 
water.  A  portion  of  this  liquid  is  then  poured 
cautiously  into  a  second  tube  containing  pure 
sulphuric  acid,  in  such  a  way  that  the  two 
liquids  shall  not  mix,  the  tube  being  held  in  an 
inclined  position;  this  tube  is  allowed  to  stand 
for  three  minutes,  and  then  slowly  rotated.  No 
rose-red  ring  should  show  at  the  line  of  con- 
tact of  the  two  layers  (absence  of  more  than  2 
percent,  of  methyl  alcohol)."    U.  S. 

Alcohol  is  capable  of  dissolving  a  great  num- 
ber of  substances;  as,  for  example,  sulphur  and 
phosphorus  in  small  quantity,  iodine  and  am- 
monia freely,  and  the  hydroxides  of  potassium, 
sodium,  and  lithium,  but  not  the  carbonates  of 
these  metals.  Among  organic  substances,  it  is 
a  solvent  of  most  of  the  vegetable  alkaloids,  urea, 
tannic,  citric,  and  tartaric  acids,  sugar,  mannite, 
camphor,  resins,  balsams,  volatile  oils,  and 
soap.  It  dissolves  the  fixed  oils  sparingly, 
except  castor  oil,  which  is  abundantly  soluble 
in  it.  It  reacts  chemically  with  some  acids, 
forming  the  ethyl  esters,  but  with  others  acts 
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only  as  a  solvent.  All  deliquescent  salts  are 
soluble  in  alcohol,  except  potassium  carbonate; 
while  the  efflorescent  salts,  and  those  either  in- 
soluble or  sparingly  soluble  in  water,  are  mostly 
insoluble  in  it.  It  dissolves  ammonium  chlo- 
ride, and  most  of  the  chlorides  readily  soluble 
in  water;  also  some  nitrates,  but  none  of  the 
metallic  sulphates. 

A  method  of  detecting  alcohol  in  small  pro- 
portions has  been  proposed  by  Carstanjin.  The 
liquid  supposed  to  contain  it,  having  been  mixed 
with  platinum  black  in  a  small  flask,  is  heated 
to  51.1°  C.  (124°  F.),  well  shaken,  and  filtered. 
To  the  filtrate  a  few  drops  of  solution  of  potas- 
sium hydroxide  are  added,  and  the  liquor  evapo- 
rated to  dryness  on  a  water  bath.  The  residue 
is  then  heated  with  a  little  arsenic  trioxide, 
when,  if  alcohol  be  present,  a  garlicky  odor 
will  be  perceived,  owing  to  the  production  of 
cacodyl.  According  to  Nickles,  however,  pro- 
pylic  alcohol  will  produce  the  same  result.  (A. 
J.  P.,  1865,  p.  334.)  A  very  delicate  test  for 
small  quantities  of  alcohol  is  that  of  Lieben  as 
modified  by  Hager.  (Zeit.  An.  Chem.,  ix.  492.) 
It  depends  on  the  fact  that  alcohol  under  the 
influence  of  iodine  and  an  alkali  yields  iodo- 
form, CHIs,  the  properties  of  which  are  very 
characteristic.  To  10  Cc  of  the  clear  suspected 
liquid  five  or  six  drops  of  a  ]0  per  cent,  solution 
of  potassium  or  sodium  hvdroxide  are  added,  and 
the  liquid  is  warmed  to  about  50°  C.  (122°  P. ) . 
A  solution  of  potassium  iodide  fully  saturated 
with  free  iodine  is  next  added  drop  by  drop, 
with  agitation,  until  the  liquid  becomes  perma- 
nently yellowish  brown,  when  it  is  carefully  de- 
colorized by  a  further  cautious  addition  of  the 
caustic  alkali  solution.  If  alcohol  be  present, 
iodoform  is  gradually  deposited  at  the  bottom 
of  the  tube  in  yellow  crystals,  which,  after 
standing,  may  be  examined  with  a  lens.  Spirit 
diluted  with  2000  parts  of  water,  when  treated 
as  above  and  allowed  to  stand  twelve  hours, 
gives  a  distinct  dust-like  deposit  of  iodoform. 
Unfortunately,  the  above  delicate  reaction  is 
not  peculiar  to  alcohol,  being  produced  by  ace- 
tone, aldehyde,  propylic  and  butylic  alcohols, 
various  ethers,  etc.  On  the  other  hand,  it  is 
not  given  by  pure  methyl  or  amyl  alcohol, 
chloroform,  chloral,  glycerin,  or  ether,  nor 
by  acetic,  formic,  or  oxalic  acids.  (Allen,  Com. 
Org.  Anal.,  2d  ed.,  i.  p.  59;  see  also  A,  J.  P., 
Feb.  1877,  Feb.  1879,  Nov.  1879;  N.  R.,  Aug. 
1876.)  Barfoed  of  Copenhagen,  recommends 
for  an  approximate  simple  test,  to  moisten  small 
slips  of  filtering  paper  thoroughly  with  the 
alcohol,  and  set  fire  to  them.  If,  when  the 
alcohol  has  burned  out,  the  paper  slip  catches 
fire  readily,  the  alcohol  must  be  stronger  than  80 
per  cent.;  if  the  paper  barely  catches  fire,  the 
strength  may  be  presumed  to  be  between  75  and 
80  per  cent. ;  if  it  does  not  catch  fire  at  all,  the 
alcohol  cannot  be  stronger  than  73  or  75  per 
cent.  (  A.  J.  P.,  Jan.  1875.) 

Alcohol  tables  will  be  found  in  Part  III, 
which  will  give  the  specific  gravities  of  the 
various  strengths  of  alcoholic  liquids.     The  tem- 


perature at  which  the  specific  gravities  of  these 
liquids  is  taken  was  not  changed  to  25°  C.  (77° 
F.)  in  the  U.  S.  P.  (8th  Rev.),  as  it  was 
for  most  liquids,  because  the  temperature  15.6° 
C.  (60°  F.)  was  the  one  adopted  by  the  U.  S. 
government  and  still  retained  by  it,  for  all  of 
the  national  legal  requirements. 

Alcohol  Absolutum.  Absolute  Alcohol, 
Anhydrous  Alcohol,  Ethylic  Alcohol. — No  pro- 
cess is  given  in  the  U.  S.  Pharmacopoeia  for  the 
preparation  of  absolute  alcohol;  the  definition 
given,  however,  is  "  Ethyl  Alcohol  [CaHs.OH  = 
45.70],  containing  not  more  than  1  percent.,  by 
weight,  of  water."  U.  S.  The  following  is  the 
process  of  the  Br.  Pharmacopoeia  (1885)  :  "  Rec- 
tified Spirit,  1  pint  [Imp.  meas.]  ;  Carbonate  of 
Potassium,  anhydrous,  2  ounces  [av.] ;  Chloride 
of  Calcium,  fused,  a  sufficiency.  Add  the  car- 
bonate of  potassium  to  the  spirit  in  a  stoppered 
bottle,  and  macerate  for  twenty-four  hours  with 
frequent  agitation.  Put  the  chloride  of  cal- 
cium into  a  covered  crucible,  and  subject  it  to 
a  red  heat  for  half  an  hour;  then  pour  the 
fused  salt  on  to  a  clean  stone  slab,  cover  it 
quickly  with  an  inverted  porcelain  dish,  and 
when  it  has  congealed,  break  it  up  into  small 
fragments  and  enclose  in  a  dry  stoppered  bottle. 
Put  one  pound  [av.]  of  this  fused  chloride  of 
calcium  into  a  flask,  pour  over  it  the  spirit 
decanted  from  the  carbonate  of  potassium,  and, 
closing  the  mouth  of  the  flask  with  a  cork, 
shake  them  together  and  allow  them  to  stand 
for  twenty-four  hours  with  repeated  agitation. 
Then  attaching  a  dry  condenser  closely  con- 
ned ed  with  a  receiver  from  which  free  access 
of  air  is  excluded,  and  applying  the  flame  of 
a  lamp  to  the  flask,  distil  about  two  fluidounces 
[Imp.  meas.],  which  should  be  returned  to  the 
flask,  after  which  the  distillation  is  to  be  con- 
tinued until  fifteen  fluidounces  [Imp.  meas.]  have 
been  recovered."  Br.  1885.  By  the  term  abso- 
lute alcohol  is  meant  pure  alcohol,  entirely 
free  from  water.  In  this  state  it  cannot  be 
obtained  by  ordinary  distillation  alone,  the 
purest  alcohol  thus  procured  still  containing 
5  per  cent,  of  water.  To  separate  this  it  is 
customary  to  have  recourse  to  substances  having 
a  very  strong  affinity  for  water,  sufficient  not 
only  to  abstract  it  from  the  alcohol,  but  to 
retain  it  at  a  temperature  at  which  alcohol  will 
distil  over.  Soubeiran  recommends  the  follow- 
ing method  for  obtaining  it,  and  the  British 
process  is  largely  based  upon  this  plan.  1st. 
Rectify  alcohol  marking  86°  of  the  centesimal 
alcoholmeter  of  Gay-Lussac  (rectified  spirit), 
by  distilling  it  from  potassium  carbonate.  This 
operation  should  raise  its  strength  to  94°  or 
95°.  2nd.  Raise  this  alcohol  to  97°  by  distilling 
it  with  fused  calcium  chloride,  or  by  digesting 
it  with  quicklime  (from  which  it  must  be  after- 
wards poured  off),  in  the  proportion  of  a  pint 
of  the  alcohol  to  \\  ounces  of  the  chloride,  or 
2\  ounces  of  the  lime.  3rd.  Distil  the  product 
of  this  operation  slowly  with  quicklime,  in 
the  proportion  of  3f  ounces  to  the  pint.  The 
product  will  be  absolute  alcohol.     The  operation 
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may  be  shortened  to  two  steps  by  distilling  the 
alcohol  of  94°  or  95°  with  an  excess  of  quick- 
lime (7£  ounces  to  the  pint).  In  all  cases, 
before  decanting  or  distilling,  the  alcohol  must 
be  digested  for  two  or  three  days  with  the  lime, 
at  a  temperature  between  95°  and  100°  F. 
Lime  will  not  answer  as  a  substance  to  be  dis- 
tilled from,  unless  it  be  in  sufficient  excess;  for 
otherwise,  towards  the  end  of  the  distillation, 
the  calcium  hydroxide  formed  will  yield  up  its 
water  to  the  alcohol,  and  weaken  the  distilled 
product.  J.  Lawrence  Smith  (Amer.  Chemist, 
Oct.  1874)  procures  an  alcohol  of  98  to  100 
per  cent,  by  macerating  3  pints  of  alcohol,  94 
per  cent.,  in  a  four-pint  bottle  with  about  six 
troyounees  of  well  burned  lime;  well  corked 
and  agitated  at  intervals  for  ten  days,  the 
strengthened  alcohol,  at  the  end  of  this  time,  is 
drawn  off  by  a  siphon,  and  may  be  freed,  if 
desired,  of  the  small  trace  of  lime  by  redis- 
tillation. Yvon  prepares  absolute  alcohol  by 
treating  strong  alcohol  with  powdered  calcium 
carbide  (Chem.  News,  1898,  52). 

Properties. — Absolute  alcohol  is  a  colorless, 
volatile  liquid,  of  an  agreeable  odor  and  burn- 
ing taste.  It  boils  at  78.4°  C.  (173.1°  F.), 
and  is  congealed  at — 130.5°  C.  Its  sp.  gr.  is 
0.7978  at  68°,  according  to  Regnault;  0.79381  at 
60°,  according  to  Drinkwater;  0.794  (equiva- 
lent to  99.95  per  cent,  of  ethyl  hydroxide  by 
volume  and  by  weight)  to  0.7969  (equivalent 
to  99.4  per  cent,  of  ethyl  hydroxide  by  volume 
or  99  per  cent,  by  weight),  by  the  British  Phar- 
macopoeia; while  E.  R.  Squibb  has  shown  that 
pure  alcohol  is  obtainable  of  as  low  a  density 
as  0.7935,  and  possibly  lower.  (Ephem.,  ii.  p. 
522.)  The  sp.  gr.  of  its  vapor  is  1.59.  Abso- 
lute alcohol  is  officially  described  as  "  a  trans- 
parent, colorless,  mobile,  and  volatile  liquid,  of 
a  characteristic,  rather  agreeable  odor,  and  a 
burning  taste.  Very  hygroscopic.  Specific 
gravity:  not  higher  than  0.797  at  15.6°  C.  (60° 
F.);  or  0.790  at  25°  C.  (77°  P.).  In  other 
respects  Absolute  Alcohol  has  the  properties, 
and  should  respond  to  the  reactions  and  tests,  of 
Alcohol  (see  Alcohol)."  U.  S.  "Mixed  with 
1  to  2  per  cent,  of  anhydrous  copper  sulphate 
in  a  well-closed  bottle,  and  the  mixture  set  aside 
for  two  or  three  hours  and  occasionally  well 
shaken,  the  salt  does  not  become  of  a  decidedly 
blue  color  (absence  of  excess  of  water).  Abso- 
lute Alcohol  should  be  free  from  the  impurities 
mentioned  under  'Alcohol  (90  per  cent.),'  and 
in  other  general  characters  should  resemble  it." 
Br.  The  tests  usually  given  to  prove  the 
absence  of  water  by  dropping  into  the  absolute 
alcohol  anhydrous  barium  oxide  or  anhydrous 
copper  sulphate  are  not  reliable,  as  Squibb  has 
demonstrated  that  when  half  of  one  per  cent, 
of  water  was  added  to  absolute  alcohol  no 
change  in  either  the  barium  oxide  or  the  anhy- 
drous copper  sulphate  took  place.  Gorgeu's 
test  of  forming  a  clear  solution  when  mixed 
with  an  equal  bulk  of  pure  benzene  is  more 
delicate,  but  a  test  for  determining  the  presence 
of    as    little    as    one    per    cent,    of    water    is 


needed.  Absolute  alcohol  should  be  free  from 
fusel  oil.  Absolute  alcohol  burns  with  a  pale 
flame  without  residue,  the  products  being  car- 
bon dioxide  and  water.  Its  vapor,  passed 
through  a  porcelain  tube  filled  with  pumice 
stone  and  heated  to  redness,  yields  carbon,  gas- 
eous hydrocarbons,  aldehyde,  naphthalene,  ben- 
zene, phenol,  and  various  other  substances. 
(Bertkelot.)  It  unites  in  all  proportions  with 
ether  and  water.  Its  union  with  water  is 
attended  by  condensation  and  a  rise  of  tempera- 
ture. When  52.6  volumes  of  alcohol  are  mixed 
with  47.4  of  water,  corresponding  with  one 
molecule  of  the  former  to  three  of  the  latter, 
the  decrease  of  volume  is  at  the  maximum, 
amounting  to  3.4  per  cent. 

Composition. — Absolute  alcohol  consists  of 
two  atoms  of  carbon,  six  of  hydrogen,  and 
one  of  oxygen.  Its  empirical  formula  is,  there- 
fore, C2H6O.  It  is,  however,  recognized  as 
the  hydroxide  of  the  radical  ethyl  (C2H5),  so 
that  its  rational  formula  would  be  C2H5.OH. 

During  the  vinous  fermentation  sugar  disap- 
pears, and  the  sole  products  were  formerly  sup- 
posed to  be  alcohol  and  carbon  dioxide,  which, 
taken  together,  were  believed  to  equal  in  weight 
the  lost  sugar;  the  comparative  composition 
of  the  substances  concerned  supports  the 
opinion  that  these  are  the  sole  derivatives  of  a 
portion  of  the  sugar  lost.  Preparatory  to  the 
fermentation,  the  cane  sugar  is  changed  into 
grape  sugar,  or  into  a  mixture  of  equal  mole- 
cules of  dextrose  and  levulose,  called  invert 
sugar,  according  to  the  reaction  given  on  page 
104.  These  two  sugars,  dried  at  100°  C.  (212° 
P.),  consist  of  C6H12O6.  Supposing  one  mole- 
cule of  this  fermentable  sugar  to  be  the  sub- 
ject of  the  change,  it  will  be  found  to  have  a 
composition  which  admits  of  its  being  broken 
up  into  two  molecules  of  alcohol  and  two  of 
carbon  dioxide: 

CeHwOe  =  2C2H6O  +  2CO2 
But  it  does  not  follow  that  all  the  sugar 
has  been  converted  into  alcohol  and  carbon 
dioxide ;  and  Pasteur,  as  before  stated,  has  shown 
that  a  portion  lost  has  not  been  thus  converted, 
but  has  been  partly  appropriated  to  the  growth 
of  the  yeast  plant  of  the  ferment,  and  partly 
changed  into  glycerin  and  succinic  acid. 

Alcohol.  U.  S.  Alcohol,  sp.  gr.  0.816 
at  15.6°  C.  (60°  P.).— This  is  the  so-called 
"  95  per  cent,  alcohol "  of  commerce  (or 
94.9  per  cent,  by  volume) ;  it  was  an  official 
preparation  of  the  Dublin  College,  which 
gave  a  formula  for  its  preparation,  and 
stated  its  sp.  gr.  at  0.818.  The  Stronger  Alco- 
hol introduced  into  the  U.  S.  P.  (I860),  though 
of  the  sp.  gr.  0.817,  and  therefore  a  little 
stronger  than  the  old  Dublin  preparation,  was 
for  all  practical  purposes  identical  with  it. 
The  British  Pharmacopoeia  (1898),  under  the 
title  "  Spiritus  Rectificatus,"  recognizes  alcohol 
of  90  per  cent,  by  volume.  This  is  slightly 
stronger  (1.35  per  cent.)  than  the  alcohol  of  the 
same  name  in  the  Br.  Pharm.  (1885).  To  pre- 
pare it  on  a  small  scale,  potassium  carbonate, 
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previously  ignited  in  a  heated  mortar,  may  be 
mixed  with  ordinary  alcohol  in  a  bottle,  and 
shaken  occasionally  for  about  four  hours,  the 
mixture  being,  in  the  meantime,  maintained  at 
the  temperature  of  about  100°  F.  Upon  stand- 
ing, the  liquid  divides  into  two  layers,  the  lower 
consisting  of  an  aqueous  solution  of  potassium 
carbonate,  the  upper  of  the  stronger  alcohol, 
which  is  to  be  separated,  and  distilled  so  as 
to  obtain  the  measure  of  about  nine-tenths  of 
the  original   alcohol  employed. 

It  is  described  as  "  a  transparent,  colorless, 
mobile  and  volatile  liquid,  of  a  slight,  agreeable 
odor,  and  a  burning  taste.  Specific  gravity: 
about  0.81G  at  15.6°  C.  (60°  F.),  the  standard 
temperature  for  Alcohol,  or  0.S09  at  25°  C. 
(77°  F.).  Miscible  with  water  in  all  propor- 
tions, and  without  any  trace  of  cloudiness;  also 
miscible  with  ether  or  chloroform.  It  is  readily 
volatilized,  even  at  low  temperatures,  and  boils 
at  78°  C.  (172.4°  P.).  It  is  inflammable,  and 
burns  with  a  pale  blue,  smokeless  flame.  It 
should  not  affect  the  color  of  blue  or  red  litmus 
paper  previously  moistened  with  water.  If  50 
Cc.  of  Alcohol  be  evaporated  in  a  clean  glaM 
I,  do  color  or  weighable  residue  should 
remain.  If  10  Cc.  of  Alcohol  be  mixed  with 
5  Cc.  of  water  and  1  (V.  of  glycerin,  and  the 
mixture  allowed  to  evaporate  spontaneously 
from  a  piece  of  clean,  odorless  blotting 
paper,  no  foreign  odor  should  become  per- 
ceptible when  the  last  traces  of  the  Alcohol 
leave  the  paper  (absence  of  fusel  oil  constit- 
uents). If  25  Cc.  be  allowed  to  evaporate 
spontaneously  in  a  porcelain  evaporating  dish, 
carefully  protected  from  dust,  until  the  surface 
of  the  dish  is  barely  moist,  no  red  or  brown 
color  should  be  produced  upon  the  addition  of 
a  few  drops  of  colorless,  concentrated  sulphuric 
acid  (absence  of  amyl  alcohol,  or  non-volatile, 
carbonizable,  organic  impurities,  etc.).  If  10  Cc. 
of  Alcohol  be  mixed  in  a  test-tube  with  5  Cc. 
of  potassium  hydroxide  T.S.,  the  liquid  should 
not  at  once  assume  a  yellow  color  (absence  of 
aldehyde  or  oak  tannin).  If  20  Cc.  of  Alcohol 
be  shaken  in  a  clean,  glass-stoppered  vial  with 
1  Cc.  of  silver  nitrate  T.S.,  the  mixture  should 
not  become  more  than  faintly  opalescent,  or 
acquire  more  than  a  faint  brownish  tint  when 
exposed  for  six  hours  to  diffused  daylight  (limit 
of  organic  impurities,  amyl  alcohol,  aldehyde, 
etc.)."  U.  S.  "Specific  gravity  0.8340.  It 
contains  85.65  per  cent,  by  weight  of  ethyl 
hydroxide,  C2H5OH,  and  14.35  per  cent,  by 
weight  of  water.  It  burns  with  a  blue  smoke- 
less flame.  It  leaves  no  residue  when  evapo- 
rated (absence  of  fixed  matter).  It  remains 
clear  when  mixed  with  water  (absence  of  oily 
or  resinous  substances).  A  little  exposed  on 
clean  white  filter  paper  leaves  no  unpleasant 
smell  after  the  alcohol  has  evaporated  (absence 
of  fusel  oil  and  allied  impurities).  100  cubic 
centimetres,  with  2  cubic  centimetres  of  the 
volumetric  solution  of  silver  nitrate,  exposed  for 
24  hours  to  bright  light  and  then  decanted  from 
the  black  powder  which  has  formed,  undergo  no 


further  change  when  again  exposed  to  light  with 
more  of  the  volumetric  solution  (absence  of 
more  than  traces  of  amylic  alcohol  and  of  other 
organic  impurities).  When  mixed  with  half  its 
volume  of  solution  of  potassium  hydroxide, 
the  liquid  should  not  immediately  darken  in 
color  (absence  of  more  than  traces  of  aldehyde). 
The  addition  of  solution  of  ammonia  should 
not  cause  an  immediate  darkening  in  color 
(absence  of  tannic  acid,  excess  of  aldehyde,  and 
other  organic  impurities)."    Br. 

On  a  large  scale,  alcohol  of  this  strength  is 
now  prepared  in  the  United  States,  very 
abundantly,  by  simple  distillation  by  means  of  a 
modified  distillatory  apparatus  known  as  a  "  still 
and  column."  The  modification  consists  in  sub- 
stituting for  a  single  refrigerated  receiver  a  series 
of  receivers,  kept  at  such  temperatures  that,  in 
the  first  of  them,  the  aqueous  vapor  shall  con- 
dense with  comparatively  little  of  the  alcoholic, 
which,  as  it  passes  through  the  successive  re- 
cipients, is  more  and  more  deprived  of  water, 
until,  when  condensed  in  the  last,  it  yields  a 
spirit  at  least  as  strong  as  the  official  Alcohol 
of  the  sp.  gr.  0.816.  At  the  same  time  that  the 
spirit  is  thus  strengthened,  it  becomes,  on  the 
same  principle,  more  and  more  freed  from 
fusel  oil,  until  almost  wholly  deprived  of  it. 

The  British  preparation  contains  14.35,  the 
U.  S.  only  7.7  per  cent,  of  water.  Official  alco- 
hol, though  of  standard  strength,  may  still  be 
impregnated  with  a  volatile  principle,  called 
fusel  oil.  This  is  usually  separated  by  digesting 
the  alcohol  with  charcoal.  It,  as  well  as  other 
impurities,  may  also  be  removed  by  passing  the 
impure  spirit  through  a  filtering  bed,  composed 
of  sand,  wood  charcoal,  boiled  wheat,  and  broken 
oyster  shells,  arranged  in  layers.  If  5  Cc. 
of  alcohol  be  mixed  with  6  times  its  volume  of 
water  and  then  agitated  with  about  20  drops 
of  chloroform,  the  latter  will,  if  separated  and 
allowed  to  evaporate  spontaneously,  leave  the 
fusel  oil,  which  will  be  perceptible  by  its  odor; 
and  by  treating  with  a  little  sulphuric  acid  and 
potassium  acetate,  its  peculiar  ether  may  be 
recognized  by  its  odor.  (Ber.  d.  Chem.  Ges., 
viii. ;  A.  J.  P.,  1875,  p.  304.)  If  a  little  of  the 
solution  of  silver  nitrate  be  added  to  alcohol 
and  the  mixture  exposed  to  a  bright  light,  a 
black  powder  will  be  precipitated,  if  fusel  oil 
be  present.  Official  alcohol  will  not  withstand 
this  test,  as  the  best  contains  a  little  of  the 
foreign  oil.  According  to  E.  N.  Kent  of  New 
York,  silver  nitrate  will  not  detect  fusel  oil, 
but  affords  its  indications  by  reacting  with 
other  organic  substances.  For  detecting  fusel 
oil,  Kent  finds  pure  sulphuric  acid  the  best  test. 
To  apply  it  he  half  fills  a  test  tube  with  the 
spirit  to  be  tested,  and  then  fills  it  up  very 
slowly  with  pure  concentrated  sulphuric  acid. 
If  the  spirit  be  pure,  it  will  remain  colorless, 
otherwise  it  will  become  colored,  the  tint  being 
deeper  in  proportion  to  the  amount  of  the 
impurity.  The  presence  of  a  small  proportion 
of  fusel  oil  is  readily  detected  by  the  use  of 
this  test. 
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Deodorized  alcohol  is,  as  its  name  implies, 
alcohol  deprived  of  foreign  odor;  there  are 
certain  uses  in  pharmacy  for  which  any  other 
alcohol  would  be  unsuited,  such  as  the  solution 
of  volatile  oils  and  essences  having  delicate 
odors,  the  manufacture  of  compound  spirits, 
etc.  This  was  official  in  the  U.  S.  P.  1890, 
under  the  title  Alcohol  Deodoratum,  but,  inas- 
much as  it  is  easily  obtained  in  the  United 
States,  at  a  slight  advance  in  price  over  com- 
mercial alcohol,  its  standards  of  purity,  odor 
and  strength  were  retained  for  the  Alcohol  of 
the  U.  S.  P.  (8th  Rev.),  see  page  103,  hence  the 
alcohol  used  in  pharmacopceial  preparations  is 
now  deodorized  alcohol. 

The  best  deodorized  alcohol  is  that  manu- 
factured under  Atwood's  patent  process,  in 
which  manganic  acid  or  potassium  or  sodium 
permanganate  is  used  to  destroy  fusel  oil  and 
other  foreign  substances.  This  alcohol  with- 
stands the  tests  of  silver  nitrate  and  sulphuric 
acid  remarkably  well.  Pure  fused  sodium  ace- 
tate has  been  proposed  as  a  substance  particu- 
larly adapted  to  retain  fusel  oil,  and  has  been 
used  by  adding  it  to  the  alcohol  to  be  rectified 
in  the  proportion  of  about  10  pounds  to  the 
barrel  of  forty-five  gallons,  and  redistilling. 
The  purification  of  alcohol  is  best  accomplished, 
according  to  Schmitt,  by  taking  crude  alcohol 
containing  30  per  cent,  by  volume,  adding  potas- 
sium carbonate  (not  enough  to  cause  two  layers 
to  form),  and  agitating  with  pure  petroleum 
benzin ;  this  solvent  removes  completely  the  fusel 
oil  from  the  alcohol.  After  separating  the 
light  layer,  potassium  carbonate  is  added  to 
the  alcohol  in  sufficient  quantity  to  form  two 
layers,  the  lower  one  consisting  of  a  saturated 
solution  of  potassium  carbonate,  the  upper  one 
of  94  per  cent,  alcohol  containing  a  small  quan- 
tity of  potassium  carbonate.  The  alcohol  layer 
is  siphoned  off  and  mixed  with  just  sufficient 
strong  sulphuric  acid  to  precipitate  the  potas- 
sium salt  as  sulphate,  which  is  insoluble  in 
alcohol  of  94  per  cent.,  and  which  can  then 
be  removed.  Alcohol  purified  in  this  manner, 
without  distillation,  it  is  stated,  cannot  be  dis- 
tinguished from  that  purified  by  the  usual 
method.  (See  Ph.  Centralh.,  1889,  p.  722.) 
F.  G.  Earl  recommends  the  following  method, 
which  has  the  advantage  of  requiring  no  special 
apparatus.  "  Rub  four  drachms  of  powdered 
unslaked  lime  with  two  drachms  of  powdered 
alum  intimately;  add  one  gallon  (95  per  cent.) 
alcohol,  and  shake  well,  then  add  one  fluidrachm 
of  spirit  of  nitrous  ether,  set  aside  for  seven 
days,  and  filter  through  animal  charcoal."  (C. 
D.,  1895,  35.)  Perfumers'  alcohol  can  now  be 
had,  which  is  very  much  cleaner  than  cologne 
spirit,  as  the  purest  alcohol  attainable  was  for- 
merly called.  It  is  termed  perfumers'  alcohol 
I  because  it  was  found  necessary  to  prepare  a 
i  very  high  grade  of  alcohol  for  those  who  need 
■  a  solvent  for  fine  odors,  on  the  score  of  economy 
I  and  to  insure  greater  excellence  of  product. 
Alcohol  Dilutum.  U.  S. — "A  liquid  com- 
posed  of   about  41.5  percent.,  by  weight,  or 


about  48.9  percent.,  by  volume,  of  absolute 
Ethyl  Alcohol  [CaH«.OH  =  45.7],  and  about 
58.5  percent.,  by  weight,  of  Water."  U.  S. 
Specific  gravity  about  0.936  at  15.6°  C.  (60°  F.) 
and  about  0.930  at  25°  C.  (77°  F.).  The  strength 
of  diluted  alcohol  has  been  somewhat  altered 
by  the  U.  S.  P.  (8th  Rev.)  Since  the  present 
official  alcohol  is  somewhat  stronger  than  that 
of  the  U.  S.  P.  1890,  the  strength  of  diluted 
alcohol    is    correspondingly    slightly    increased. 

Diluted  alcohol  is  officially  made  by  mixing 
equal  measures  of  alcohol  and  water  together* 
*  "Alcohol,  five  hundred  cubic  centimeters  [or 
16  fluidounces,  7  fluidrachms,  15  minims] ;  Dis- 
tilled Water,  five  hundred  cubic  centimeters  [or 
16  fluidounces,  7  fluidrachms,  15  minims] .  Mix 
them.  If  the  two  liquids  be  measured  at  the 
temperature  of  25°  C.  (77°  F.),  the  mixture, 
when  cooled  to  the  same  temperature,  will 
measure  about  970  Cc.  [or  32  fluidounces, 
384  minims].  Diluted  Alcohol  may  also  be 
prepared  as  follows:  Alcohol,  four  hundred 
and  eight  grammes  [or  14  ounces  av.,  171 
grains] ;  Distilled  Water,  five  hundred  grammes 
[or  17  ounces  av.,279  grains].  Mix  them."  U.  S. 

The  British  Pharmacopoeia  (1898)  no  longer 
uses  the  titles  "  Spiritus  Tenuior "  or  "  Proof 
Spirit "  for  diluted  alcohol,  but  admits  four 
official  liquids  under  the  name  of  diluted  alco- 
hol, as  follows: 

"1.  Alcohol  (70  per  cent.).— With  one 
hundred  fluid  ounces  of  Alcohol  (90  per  cent.) 
mix  thirty-one  (more  accurately  31.05)  fluid 
ounces  of  Distilled  Water.  Or,  with  one 
thousand  cubic  centimetres  of  Alcohol  (90  per 
cent.)  mix  three  hundred  and  ten  and  a 
half  (310.5)  cubic  centimetres  of  Distilled 
Water.     Specific  gravity  0.8900. 

2.  Alcohol  (60  per  cent.). — With  one  hun- 
dred fluid  ounces  of  Alcohol  (90  per  cent.)  mix 
fifty-three  and  two-thirds  (more  accurately 
53.65)  fluid  ounces  of  Distilled  Water.  Or, 
with  one  thousand  cubic  centimetres  of  Alcohol 
(90  per  cent.)  mix  five  hundred  and  thirty-six 
and  a  half  (536.5)  cubic  centimetres  of  Distilled 
Water.     Specific  gravity  0.9135. 

1 "  Rules  fob  making  an  alcohol  of  ant  re- 
quired lower  Percentage  from  an  alcohol  of  ant 
given  higher  Percentage : 

I.  By  Volume. — Designate  the  volume-percentage  of 
the  stronger  alcohol  by  V,  and  that  of  the  weaker 
alcohol  by  v. 

Rule. — Mix  v  volumes  of  the  stronger  alcohol  with 
distilled  water  to  make  V  volumes  of  product.  Allow 
the  mixture  to  stand  until  full  contraction  has  taken 
place,  and  until  it  has  cooled,  then  make  up  the 
deficiency  in  the  V  volumes  by  adding  more  distilled 
water. 

Example. — An  alcohol  of  30  percent,  by  volume  is 
to  be  made  from  an  alcohol  of  94.9  percent,  by 
volume. — Take  30  volumes  of  the  94.9  percent,  alco- 
hol, and  add  enough  distilled  water  to  produce  94.9 
volumes. 

II.  By  Weight. — Designate  the  weight-percentage 
of  the  stronger  alcohol  by  W,  and  that  of  the  weaker 
alcohol  by  to. 

Rule. — Mix  w  parts  by  weight  of  the  stronger  alco- 
hol with  distilled  water  to  make  W  parts  by  weight 
of  product. 

Example. — An  alcohol  of  50  percent,  by  weight  is 
to  be  made  from  an  alcohol  of  92.3  percent,  by 
weight. — Take  50  parts  by  weight  of  the  92.3  per- 
cent, alcohol,  and  add  enough  distilled  water  to  pro- 
duce 92.3  parts  by  weight."    V.  S. 
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3.  Alcohol  (45  per  cent.)- — With  one 
hundred  fluid  ounces  of  Alcohol  (90  per  cent.) 
mix  one  hundred  and  five  and  one  third  (more 
accurately  105.34)  fluid  ounces  of  Distilled 
Water.  Or,  with  one  thousand  cubic  centi- 
metres of  Alcohol  (90  per  cent.)  mix  one  thou- 
sand and  fifty-three  and  a  half  (more  accu- 
rately 1053.4)  cubic  centimetres  of  Distilled 
Water.     Specific  gravity  0.9436. 

4.  Alcohol  (20  per  cent.). — With  one 
hundred  fluid  ounces  of  Alcohol  (90  per  cent.) 
mix  three  hundred  and  fifty-five  and  three-quar- 
ters (more  accurately  355.8)  fluid  ounces  of 
Distilled  Water.  Or,  with  one  thousand  cubic 
centimetres  of  Alcohol  (90  per  cent.)  mix  three 
thousand  five  hundred  and  fifty-eight  (3558.0) 
cubic  centimetres  of  Distilled  Water.  Specific 
gravity  0.9760."    Br. 

This  is  a  convenient  pharmaceutical  method 
of  providing  suitable  menstrua  for  making  tinc- 
tures, fluidextracts,  and  other  galenical  prep- 
arations, which  have  been  adopted  by  the  Brit- 
ish Pharmacopoeia. 

"  Diluted  Alcohol  has  a  specific  gravity  of 
about  0.936  at  15.6°  C.  (60°  F.),  the  standard 
temperature  for  Alcohol,  and  about  0.930  at  25° 
C.  (77°  F.).  It  should  respond  to  the  reactions 
and  tests  given  under  Alcohol."   U.  S. 

Uses. — The  local  action  of  alcohol  is  that 
of  an  active  irritant  and  germicide  j  in  the 
absence  of  better  antiseptic  remedies  it  may 
afford  a  very  useful  application  to  wounds  and 
even  to  infected  sores,  upon  which  it  should 
be  used  freely  and  of  strengths  varying  from 
50  to  80  per  cent.  When  it  is  taken  habitually 
in  excess,  its  local  irritant  influence  often  leads 
to  the  production  of  gastritis,  to  that  form  of 
hepatitis  which  is  known  in  its  advanced  stage 
as  cirrhosis  of  the  liver,  and  to  inflammatory 
disease  of  the  kidney.  Very  frequently,  espe- 
cially when  the  alcohol  is  taken  well  diluted  and 
with  an  abundance  of  food,  the  organic  changes 
produced  by  its  continued  use  are  rather  those 
of  fatty  degeneration  of  the  liver  and  kidneys, 
and  it  may  be  of  the  heart,  than  of  inflammation. 
It  is  absorbed  with  rapidity,  is  either  completely 
oxidized  in  the  system  or  in  part  eliminated 
unchanged,  according  to  the  amount  which  has 
been  ingested,  the  animal  organism  having 
apparently  the  power  of  burning  up  only  so 
much  alcohol.  The  excess  of  alcohol  escapes 
chiefly  through  the  kidneys  but  probably  to  a 
greater  or  less  extent  through  the  lungs  and 
skin.  The  single  large  dose  of  alcohol  will  pro- 
duce the  condition  known  as  drunkenness,  ending, 
if  sufficient  of  the  poison  has  been  taken,  in 
absolute  muscular  relaxation,  profound  stupor, 
fall  of  bodily  temperature,  collapse,  and  it 
may  be,  death. 

The  treatment  of  alcoholic  narcotism  consists 
in  immediate  washing  out  of  the  stomach,  in 
the  maintenance  of  the  bodily  temperature  by 
external  warmth  if  the  fall  has  been  great, 
and  in  the  hypodermic  injection  of  strychnine, 
cocaine  and  atropine  to  maintain  respiration, 
and  of  digitalis  for  its  action  upon  the  heart. 


Alcohol  in  small  doses  acts  as  a  stimulant 
to  the  ganglionic  cells  of  the  cerebrum,  and  per- 
haps also  to  the  motor  tract  of  the  spinal  cord. 
In  large  amount  it  certainly  is  a  depressant  to 
the  cerebral  and  spinal  ganglionic  cells,  as  well 
as  the  nerve  trunks.  The  action  of  small  doses 
upon  the  respiratory  centres  is  not  thoroughly 
established,  but  large  doses  depress  the  respir- 
atory centres,  and  finally  may  cause  death  by 
centric  paralytic  asphyxia.  Alcohol  does  not 
usually  increase  the  arterial  pressure,  but  when 
in  moderate  doses  it  increases  to  a  remarkable 
degree  the  rapidity  of  the  flow  of  blood  through 
the  arteries.  It  does  this  by  stimulating  the 
heart  and  by  depressing  the  vasomotor  centres, 
widening  out  the  blood  vessel  system  so  that 
there  is  increase  of  the  driving  force  and  lessen- 
ing of  the  resistance.  The  toxic  dose  of  alcohol 
depresses  both  the  heart  and  the  blood  vessel 
system,  decreasing  the  rate  of  flow  through  the 
blood  vessels  and  the  arterial  pressure.  The 
peripheral  temperature  is  often  increased  by 
small  amounts  of  alcohol,  and  there  may  be 
even  a  slight  increase  in  the  central  temperature, 
probably  caused  by  quickening  of  the  circu- 
lation; the  large  dose  of  alcohol  depresses  the 
animal  temperature,  probably  by  causing  vaso- 
motor paralysis,  and  thereby  increasing  heat 
dissipation. 

In  regard  to  the  effect  of  alcohol  upon  the 
nutrition  there  is  much  contradictory  evidence, 
but  the  present  probabilities  are  that  the  drug 
has  no  specific  influence  upon  the  production 
of  heat  or  of  carbon  dioxide,  or  upon  nitrog- 
enous elimination,  and  that  therefore  it  has 
little  or  no  direct  effect  upon  the  nutrition, 
unless  it  be  in  poisonous  doses,  when  it  cer- 
tainly disturbs  all  nutritive  processes.  In  its 
oxidation  in  the  system  alcohol  undoubtedly 
yields  force,  and  it  would  appear  to  be  demon- 
strated that  the  animal  organism  has  the  power 
of  using  this  force  for  the  purposes  of  life. 
In  one  sense,  therefore,  alcohol  is  a  food,  and 
our  present  knowledge  indicates  that  it  is,  in 
a  measure  but  not  altogether,  capable  of  replac- 
ing in  the  system  such  hydrocarbons  as  starch 
and  fats.  On  the  other  hand,  alcohol  is  inca- 
pable of  yielding  material  to  the  system  which 
shall  be  built  up  into  tissue,  and  it  is  therefore 
incapable  of  supplying  the  place  of  any  food 
except  in  the  degree  to  which  it  may  be  used 
as  a  source  of  force. 

In  acute  diseases  associated  with  debility, 
alcohol  is  often  an  invaluable  remedy.  Of  all 
medicines  it  is  the  one  most  frequently  employed 
as  a  stimulant.  Taken  along  with  food  in 
small  quantity,  it  favors  digestion  by  its  local 
effect  upon  the  stomach,  and  possibly  also  by 
stimulating  the  nerve  and  arterial  centres.  It 
does  not  directly  elevate  temperature,  and  hence 
is  not  contra-indicated  by  fever;  in  typhoid  and 
other  low  fevers  it  is  of  great  value.  In  all  con- 
ditions of  depression  the  system  tolerates  much 
more  of  it  than  in  health;  hence  in  snake  bite, 
typhoid  and  typhus  fever,  diphtheria,  etc.. 
enormous   quantities   are   often   exhibited   with 
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great  benefit.  So  long  as  it  is  not  perceptible 
in  the  breath,  and  does  not  cause  nervous  or 
circulatory  excitement,  alcohol  in  these  cases 
is  probably  not  in  excess.  In  chronic  diseases 
great  care  is  necessary  in  the  exhibition  of  the 
remedy,  for  fear  of  begetting  intemperate 
habits.  This  is  especially  the  case  in  neuralgia 
and  other  painful  affections  in  which  the  nar- 
cotic influence  may  be  very  soothing;  under 
these  circumstances  there  is  a  constant  tendency 
to  an  increase  of  the  frequency  and  size  of  the 
dose.  Taken  habitually  in  excess,  alcohol  pro- 
duces the  most  deplorable  results,  and  is  a 
very  common  cause  of  fatal  maladies.  Locally, 
alcohol  is  sometimes  used  for  the  purpose  of 
hardening  the  skin  and  as  an  antiseptic  dressing 
for  wounds,  the  wound  being  washed  out  with 
it  until  all  bleeding  has  ceased,  the  edges  then 
united,  and  the  whole  surrounded  by  an  alco- 
holic dressing.  Pure  alcohol  is  rarely  used  in- 
ternally, but  only  as  spirit,  wine,  or  fermented 
liquor,  described  elsewhere. 

The  purer  forms  of  alcohol,  whether  strong 
or  diluted,  are  employed  almost  exclusively  in 
pharmacy;  as  in  the  preparation  of  medicines, 
such  as  ether,  into  the  composition  of  which 
they  enter;  for  the  preservation  of  organic  sub- 
stances; in  the  extraction  of  the  active  prin- 
ciples of  drugs,  as  in  the  tinctures;  for  dis- 
solving bodies  soluble  in  alcohol  much  more 
readily  than  in  water,  or  insoluble  in  the  latter 
fluid;  and  for  other  pharmaceutical  purposes. 
Diluted  alcohol  is  employed  as  an  addition  to 
some  infusions  and  decoctions,  and  to  some  of  the 
distilled  waters,  in  order  to  preserve  them  from 
decomposition;  as  a  menstruum  for  extracting 
the  virtues  of  plants,  preparatory  to  the  forma- 
tion of  extracts  and  syrups;  and  in  preparing 
many  of  the  spirits,  and  a  few  of  the  medicated 
wines.  But  it  is  in  forming  the  tinctures  that 
diluted  alcohol  is  chiefly  used.  Some  of  these 
are  made  with  official  alcohol  (rectified  spirit), 
but  the  majority  with  mixtures  of  alcohol  and 
water  of  different  percentages.  As  diluted 
alcohol  contains  more  than  half  its  weight  of 
water,  it  is  well  fitted  for  acting  on  organic  sub- 
stances the  virtues  of  which  are  partly  soluble 
in  water  and  partly  in  alcohol.  The  apothecary, 
however,  should  never  substitute  the  commercial 
proof  spirit  for  diluted  alcohol,  on  account  of 
the  impurities  in  the  former,  even  though  it 
may  be  of  the  same  strength,  and  when  it  is  re- 
collected how  variable  the  so-called  proof  spirits 
are  in  strength,  the  objection  to  their  use  in 
pharmacy  becomes  still  stronger. 

ALOE.  U.  S. 

ALOES  [Aloe  Barbadensis,  Aloe  Socotrina, 
Pharm.  1890] 

(al'o-e) 

"  The  inspissated  juice  of  the  leaves  of  Aloe 
vera  (Linne)  Webb,  Aloe  Chinensis  Baker, 
Aloe  Perryi  Baker,  or  other  species  of  Aloe 
(Fam.  Liliacece)."    U.  S. 

Acibar,  8p. 


ALOE  BARBADENSIS.  Br. 

BARBADOS  ALOES  [Curacao  Aloes] 
(al'9-e   bar-ba-dSn'sjs) 

"  The  juice  that  flows  from  the  transversely 
cut  leaves  of  Aloe  vera,  Linn.,  Aloe  chinensis 
Bak.,  and  probably  other  species,  evaporated  to 
dryness.  Imported  from  the  West  Indian 
Islands,  and  known  in  commerce  as  Barbados 
and  Curasao  aloes."    Br. 

Alo6s  bepatique  des  Barbades,  Fr.;  Barbados 
Aloe,   a. 

ALOE  PURIFICATA.  U.  S. 

PURIFIED  ALOES 

(al'9-e    pu-ri-fi-ca'ta) 

Aloes  depurg,  Fr.;  Gereinlgte  Aloe,  O. 

*  "Aloes,  one  thousand  grammes  [or  35 
ounces  av.,  120  grains] ;  Alcohol,  two  hun- 
dred cubic  centimeters  [or  6  fluidounces,  366 
minims] .  Heat  the  Aloes,  by  means  of  a  water- 
bath,  until  it  is  completely  melted.  Then  add 
the  Alcohol,  and,  having  stirred  the  mixture 
thoroughly,  strain  it  through  a  No.  60  sieve, 
which  has  just  been  dipped  into  boiling  water. 
Evaporate  the  strained  mixture  by  means  of  a 
water-bath,  constantly  stirring,  until  a  thread 
of  the  mass  becomes  brittle  on  cooling.  Lastly, 
break  the  product,  when  cold,  into  pieces  of  a 
convenient  size,  and  keep  it  in  well-stoppered 
bottles."    U.  S. 

"  Purified  Aloes  is  in  irregular,  brittle  pieces 
of  a  dull-brown  or  reddish-brown  color,  and 
having  the  peculiar  odor  of  Aloes.  It  is  almost 
entirely  soluble  in  alcohol."   U.  S. 

Aloes,  as  found  in  the  market,  even  of  good 
quality,  is  so  often  mixed  with  various  accidental 
impurities,  such  as  fragments  of  wood,  vegetable 
remains,  pieces  of  leather,  and  earthy  matter, 
that  it  has  been  thought  advisable  to  have  an 
official  process  by  which  it  may  be  freed  from 
these,  should  its  purification  be  found  necessary 
in  any  particular  instance.  The  use  of  alcohol 
in  the  formula  is  simply  to  render  the  melted 
aloes  more  liquid,  and  thus  facilitate  the  strain- 
ing; it  is  subsequently  eliminated  by  evapora- 
tion; but  care  should  be  taken  not  to  use  too 
great  a  heat,  or  to  continue  it  too  long,  for  fear 
of  impairing  the  virtues  of  the  drug. 

Off.  Prep.— (See  page  117.) 

ALOE  SOCOTRINA.  Br. 

SOCOTR1NE  ALOES 

(alVe  sSc-o-tri'na ) 

"  The  juice  that  flows  from  the  transversely 
cut  leaves  of  Aloe  Perryi,  Baker,  and  probably 
other  species  of  Aloe,  evaporated  to  dryness. 
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Imported  principally  by  way  of  Bombay,  and 
known  in  commerce  as  Socotrine  and  Zanzibar 
aloes."   Br. 

AloSs  socotrln,  ou  sucotrin,  Fr. ;  Socotora  oder 
Socotrinlsche  Aloe.  G. ;  Musebber,  Ar. ;  Acibar  Suco- 
trlno,  Sp. 

The  1890  edition  of  the  U.  S.  Pharmacopoeia 
agreed  with  the  British  in  recognizing  as  dis- 
tinct varieties  Barbados  and  Socotrine  aloes; 
very  wisely,  however,  in  the  eighth  revision 
the  general  title  of  Aloe  was  adopted  as  repre- 
senting any  varieties  of  the  drug  which  would 
conform  with  the  official  description  and  tests. 

Most  plants  belonging  to  the  genus  Aloe  are 
capable  of  yielding  a  bitter  juice  from  which 
may  be  prepared  an  aloes,  and  there  is  little 
doubt  that  in  many  cases  a  commercial  aloes 
exported  from  one  country  is  the  product  of 
several  species. 

In  former  editions  of  the  U.  S.  Dispensatory, 
Cape  aloes  was  attributed  to  the  Aloe  spicata, 
L.,  but  as  was  originally  pointed  out  by  J. 
Medley  Wood  (P.  J.,  Dec,  1890),  Cape  aloes 
is  in  fact  chiefly  yielded  by  the  much  larger 
plant,  A.  ferox,  Miller. 

The  two  plants  are  quite  different  in  appear- 
ance. 4.  spicata,  L.,  Willd.,  Sp.  Plant,  ii.  185, 
has  a  simple  stem,  three  or  four  feet  high,  about 
four  inches  in  diameter,  with  twelve  to  twenty 
leaves  laxly  disposed  in  the  form  of  a  rosette 
at  the  top ;  the  leaves  themselves  are  one  to  one 
and  a  half  feet  long,  one  and  one-half  to  two 
inches  in  breadth  near  the  base;  glaucous  green, 
without  prickles  except  on  the  margin,  which  is 
armed  with  strong,  spreading,  deltoid,  cuspidate 
prickles  one-eighth  to  one-sixth  of  an  inch 
long. 

A.  ferox,  Miller  (Gard.  Diet.,  ed.  vni.,  No. 
22)  has  a  simple  stem  ten  to  fifteen  feet  long, 
four  to  six  inches  in  diameter;  furnished  at  the 
top  with  a  dense  rosette  containing  thirty  to 
fifty  leaves,  which  are  lanceolate,  one  and  one- 
half  to  two  feet  long,  very  rigid,  with  copious 
prickles  on  back  and  face,  the  margin  armed 
with  brown-tipped  deltoid  or  cuspidate  prickles 
one-eighth  to  one-sixth  of  an  inch  long. 

According  to  L.  Pappe,  Cape  aloes  of  poor 
quality  is  obtained  from  A.  africana  and  A. 
plicatilis,  of  Miller;  while  in  Lindley's  Flora 
Medica,  A.  purpurascens,  Haworth,  A.  arbo- 
rescens,  Mill.,  A.  Commelyni,  "Willd.,  and  A. 
multiformis  are  all  said  to  contribute  to  com- 
mercial Cape  aloes.  Curacao  Aloes  is  appar- 
ently produced  by  the  following  species:  A. 
vera  (L.),  Webb,  A.  vulgaris,  Lam.,  A.  spicata, 
L.,  and  A.  socotrina,  Lam.,  all  of  which  have 
been  introduced  into  the  island  (see  P.  J.,  Jan., 
Sept.,  1890),  although  E.  R.  Holmes  believes 
it  to  be  at  least  in  part  the  product  of  A. 
chinensis,   Baker. 

A.  socotrina,  Lamarck,  Encycl.  i.  85 ;  DeCand., 
Plantes  Grasses,  fig.  85.  A.  vera,  Miller,  Diet., 
ed.  viii.,  No.  55 — The  stem  of  this  species  is 
erect,  eighteen  inches  or  more  in  height,  woody, 
and  leafless  below.  At  top  it  is  embraced  by 
green,   sword-shaped,    ascending   leaves,    some- 


what concave  on  their  upper  surface,  convex 
beneath,  curved  inward  at  the  point,  with 
numerous  small  white  serratures  at  their  edges. 

This  plant  was  supposed  to  be  a  native  of 
Socotra  and  the  source  of  the  Socotrine  aloes, 
but  was  shown  by  Bolus  to  be  indigenous  to 
the  Cape  of  Good  Hope. 

A.  vera,  L.  A.  vulgaris,  Lamarck,  Encycl., 
i.  86.  A.  barbadensis,  Miller.  A.  indica, 
Royle.  A.  littoralis,  Koenig. — This  species  has 
a  very  short,  woody  stem,  and  lanceolate  em- 
bracing leaves,  which  are  first  spreading,  then 
ascending,  of  a  glaucous  green  color,  somewhat 
mottled  with  darker  spots,  flat  on  the  upper 
surface,  convex  beneath,  and  armed  with  hard 
reddish  spines,  distant  from  each  other,  and 
perpendicular  to  the  margin.  A.  vera  is  a 
native  of  Southeastern  Europe,  Northern 
Africa,  and  Madagascar.  It  is  cultivated  in 
Italy,  Sicily,  Malta,  and  especially  in  the  West 
Indies,  where  it  contributes  largely  to  furnish 
the  Barbados  aloes. 

A.  Perryi,  J.  G.  Baker,  Tr.  Linn.  Soc,  xxviii. 
The  true  Socotrine  aloe  plant  was  first  de- 
scribed from  specimens  sent  to  Kew  Gardens 
by  Wykeham  Perry,  and  was  subsequently 
found  by  Balfour  of  Edinburgh,  growing 
abundantly  upon  the  island  of  Socotra,  espe- 
cially in  the  limestone  tracts,  from  the  sea  level 
to  an  altitude  of  3000  feet;  along  with  it, 
but  much  less  abundant,  was  a  dwarf  species 
with  spotted  leaves.  It  resembles  in  its  general 
habit  the  Barbados  aloe,  but  differs  in  its 
shorter  leaves,  and  especially  in  its  flowers, 
which  are  arranged  in  looser  racemes  on  longer 
pedicels  and  have  the  tube  much  longer  than 
the  segments. 

The  proper  aloetic  juice  was  formerly  thought 
to  exist  in  longitudinal  vessels  beneath  the  epi- 
dermis of  the  leaves,  and  readily  flows  out  when 
these  are  cut  transversely;  but,  according  to 
E.  Robiquet,  who  made  elaborate  researches 
in  relation  to  this  drug,  these  vessels  are  air 
ducts,  and  the  juice  flows  in  the  intercellular 
passages  between  them.  The  liquid  obtained 
by  expression  from  the  parenchyma  is  mucilagi- 
nous, and  possessed  of  little  medicinal  virtue. 
After  condensation  by  artificial  or  natural  heat 
the  aloe  juice  is  poured  into  gourds,  more  com- 
monly boxes,  or  into  monkey  skins  [Soco- 
trine aloes],  allowed  to  harden  and  sent  into 
commerce. 

Commercial  History  and  Varieties. — Three 
chief  varieties  of  aloes  have  been  known  in 
comparatively  recent  commerce :  Barbados  or 
Curasao,  Socotrine,  and  Cape. 

Barbados  Aloes. — This  aloes  appears  to  have 
been  brought  to  London  as  early  as  1693, 
and  to  have  reached  its  greatest  commercial 
abundance  in  the  year  1843,  when  4227  gourds 
of  it  are  said  to  have  been  exported  from  Bar- 
bados, a  gourd  containing  from  twenty  to  sixty 
pounds.  At  present  no  appreciable  quantity  is 
produced  in  Barbados,  the  last  sale  that  we 
know  of  having  taken  place  in  London  in  1902. 
Nevertheless,  Barbados  aloes  is  still  sold  in  the 
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drug  stores,  being  simply  selected  specimens  that 
look  like  the  old  Barbados  aloes,  taken  from 
aloes  produced  in  various  parts  of  the  world. 
Most  of  the  Barbados  aloes  was  produced 
from  A.  vera,  although  A.  socotrina,  A.  pur- 
purascens,  and  A.  arborescens  are  said  to  have 
been  cultivated. 

The  method  of  obtaining  Barbados  aloes 
seems  to  have  varied  at  different  periods  of 
time,  and  possibly  in  different  portions  of  the 
island.  According  to  various  authors  the  lower 
ends  of  the  freshly  cut  leaves  were  put  into 
wooden  V-shaped  troughs,  and  the  exuding 
juice  collected  and  dried  in  the  sun  or  boiled 
in  copper  pans;  again,  a  decoction  of  the 
chopped-up  leaves  was  boiled  to  the  proper 
consistency;  in  either  case,  when  the  liquor  had 
become  so  thick  that  it  hardened  on  cooling, 
it  was  poured  into  calabashes  or  gourds. 

Barbados  aloes,  as  formerly  supplied,  varied 
in  color  from  very  dark  blackish-brown  through 
reddish-brown  and  liver-colored  to  orange- 
brown.  It  yielded  a  dull  olive-yellow  powder, 
of  a  disagreeable,  even  nauseous  odor,  and  it  is 
described  in  the  British  Pharmacopoeia  as  fol- 
lows :  "  Fracture  either  dull  and  waxy,  in 
which  case  small  splinters  are  opaque ;  or  smooth 
and  glassy,  in  which  case  the  splinters  are  trans- 
parent; the  opaque  variety  examined  under  the 
microscope  exhibits  numerous  minute  crystals 
embedded  in  a  transparent  mass."  Br. 
"  Mixed  with  nitric  acid,  it  acquires  a  red 
color.  Barbadoes  Aloes  is  not  colored,  or 
acquires  only  a  light  bluish-green  tint,  on  being 
mixed  with  sulphuric  acid  and  blowing  the 
vapor  of  nitric  acid  over  the  mixture  (difference 
from  Natal  aloes)."    U.  S.  1890. 

According  to  Marais,  Barbados  aloes  could 
be  distinguished  by  the  fact  that  its  solution  in 
distilled  water,  1  to  100,000  parts,  yielded  on 
the  addition  of  gold  chloride  or  of  tincture  of 
iodine  a  fine  rose  color,  all  other  varieties  of 
aloes  producing  with  the  reagents  named  either 
a  feeble  color  of  slow  development,  or  no  change 
of  color  whatever. 

Curaqao  or  Bonaire  Aloes. — This  aloes, 
which  is  produced  in  the  Dutch  West  Indian 
Islands,  chiefly  in  the  Island  of  Aruba,  appears 
not  to  have  entered  commerce  extensively  be- 
fore the  early  part  of  the  19th  century,  but  at 
present  constitutes  a  very  large  proportion  of 
commercial  aloes.  It  occurs  chiefly  in  three 
forms;  first,  an  opaque,  brittle  aloes,  showing 
abundant  crystals  under  the  microscope,  and 
sold  in  gourds  usually  as  Barbados  aloes; 
second,  aloes  having  an  appearance  like  the  first 
variety  but  sold  in  cases;  third,  glossy  Curagao 
or  Capey  Curasao  aloes,  which  occurs  in  cases 
and  is  glossy  and  transparent. 

It  is  affirmed  that  the  difference  in  these 
varieties  of  Curacao  aloes  depends  upon  the 
extent  of  the  evaporation  by  artificial  heat,  the 
aloes  being  dark  colored  and  opaque  when 
poured  into  the  gourds  while  still  soft;  glossy 
and  transparent  when  allowed  to  evaporate  to 
dryness  over  the  fire.    It  is  said  that  the  juice 
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is  obtained  by  allowing  the  leaves  to  drain  into 
V-shaped  troughs,  and  that  it  is  never  evapo- 
rated spontaneously. 

According  to  P.  van  der  Wielden,  shining 
Curacao  aloes  dissolves  completely  in  nitric 
acid  with  the  production  of  a  red  color,  while 
the  dull  Curagao  aloes,  giving  the  same  color 
reaction,  fails  to  entirely  dissolve.  Kremel 
gives  a  method  to  distinguish  Curagao  aloes 
from  other  kinds  by  adding  to  it  a  little  cupric 
sulphate  solution,  then  some  saturated  solution 
of  common  salt,  which  makes  the  color  an 
intense  carmine.  The  reaction  is  due  to  cupro- 
aloin.  (C.  D.,  1895,  759.)  Curagao  aloes  is 
sometimes  found  in  the  markets  which  has  been 
deprived  of  its  aloin;  this  fraudulent  product 
is  then  sold  as  Cape  aloes;  the  odor  of  the 
Curagao  variety  still  remains. 

Socotrine  Aloes. — This  variety  appears  to 
have  been  the  original  aloes,  having  been 
produced  in  the  island  of  Socotra  at  least  as 
early  as  the  time  of  Alexander  the  Great,  333 
B.C.,  who  is  said  to  have  sent  a  commission  to 
investigate  its  manufacture.  Very  little,  how- 
ever, of  the  true  Socotrine  aloes  at  the  present 
time  comes  into  the  Western  markets,  the  aloes 
which  reaches  European  commerce  from  Bombay, 
Muscat,  Aden,  and  Zanzibar  having  various 
botanical  and  geographical  origins. 

It  is  stated  that  the  production  of  aloes  in 
Arabia  was  formerly  a  government  monopoly, 
but  that  at  present  it  is  entirely  free  to  the 
inhabitants.  The  leaves,  which  are  cut  at  any 
time  of  year,  are  allowed  to  drain  into  a  goat's 
or  sheep's  skin,  and  the  gathered  juice  permitted 
to  evaporate  spontaneously.  In  the  course  of 
about  one  month,  when  it  has  become  thick 
and  viscid,  it  is  known  by  the  Arabic  name  of 
Jayef  Gesheeshah;  several  weeks  subsequently, 
when  it  has  become  hard,  it  is  called  Jayef 
Kasahul.  Due  to  its  exposure  throughout  the 
long  process  of  desiccation,  all  the  varieties  of 
Socotrine  aloes  contain  much  foreign  matter, 
which,  according  to  E.  R.  Squibb,  amounts  to 
from  7  to  22  per  cent,  of  the  bulk. 

The  best  Socotrine  aloes  occurs  in  pieces  vary- 
ing from  a  dark  ruby-red  to  a  yellowish  or 
reddish-brown,  more  or  less  semi-transparent, 
with  a  glossy  surface  and  a  smooth  or  ragged 
but  not  conchoidal  fracture,  and  yielding  a 
bright  golden-yellow  powder.  Its  odor  is  pecul- 
iar, almost  fragrant,  especially  developed  by 
breathing  upon  the  aloes,  and  its  bitter,  disa- 
greeable taste  has  a  somewhat  aromatic  tang. 
The  poorest  variety  of  Socotrine  aloes,  Mocha 
aloes  of  the  East,  is  soft,  dark,  and  malodorous. 
Even  the  finest  Socotrine  aloes  may  consist  of 
an  orange  or  yellow  colored  distinctly  fra- 
grant, semi-liquid  mass,  while  the  variety  known 
as  Zanzibar  aloes  usually  occurs  in  liver-brown 
masses,  with  a  dull,  waxy  fracture,  a  character- 
istic odor  and  a  nauseous,  bitter  taste.  The 
variability  of  Socotrine  aloes  probably  depends 
upon  not  only  different  methods  of  preparation 
but  a  different  origin.  "Almost  entirely  soluble 
in   alcohol   and  in   4   parts   of  boiling  water. 
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The  aqueous  solution  becomes  turbid  on  cooling 
and  yields  a  deposit.  .  .  The  powder,  on  being 
thoroughly  dried  on  a  water-bath  and  then 
heated  to  100°  C,  should  not  cake.  Mixed  with 
nitric  acid,  it  acquires  a  reddish-brown  color. 
Socotrine  Aloes  is  not  colored  blue  on  being 
mixed  with  sulphuric  acid  and  blowing  the 
vapor  of  nitric  acid  over  the  mixture  (differ- 
ence from  Natal  aloes)."  U.  S.  1890.  Both 
Zanzibar  and  true  Socotrine  Aloes  "  are  opaque 
even  in  small  splinters,  exhibit  when  examined 
under  the  microscope  numerous  minute  crystals 
embedded  in  a  transparent  mass,  and  impart  to 
nitric  acid  a  reddish  or  yellowish-brown 
color."   Br. 

The  general  method  of  collecting  Cape  aloes 
is  to  allow  the  excised  leaves  to  drain  into  a 
sheep's  skin,  which  has  been  so  placed  in  a  hole 
in  the  ground  as  to  force  the  juice  to  collect 
in  the  centre.  Later  this  juice  is  evaporated 
by  artificial  heat,  and  when  sufficiently  con- 
centrated, poured  into  boxes  or  skins.  Cape 
aloes  differs  from  Socotrine  aloes  especially 
in  its  brilliant  conchoidal  fracture  and  peculiar 
odor,  which  is  strong,  but  neither  nauseous  nor 
aromatic.  When  freshly  broken  it  has  a  very 
dark  olive  or  greenish  color  approaching  to 
black,  presents  a  smooth,  bright,  almost  glassy 
surface,  and  if  held  up  to  the  light  appears 
translucent  at  its  edges.  The  small  fragments 
also  are  semi-transparent,  and  have  a  tinge  of 
yellow  or  red  mixed  with  the  deep  olive  of  the 
opaque  mass.  The  same  tinge  is  sometimes 
observable  in  the  larger  pieces.  The  powder  is 
of  a  fine  greenish-yellow  color,  and,  being  gener- 
ally more  or  less  sprinkled  over  the  surface  of 
the  pieces  as  they  are  kept  in  the  shops,  gives 
them  a  somewhat  yellowish  appearance.  Cape 
aloes,  when  quite  hard,  is  very  brittle  and 
readily  powdered;  but  in  very  hot  weather  it 
is  apt  to  become  somewhat  soft  and  tenacious, 
and  the  interior  of  the  pieces  is  occasionally 
more  or  less  so  even  in  winter. 

Uganda  or  crown  aloes  is  a  brand  of  Cape 
aloes  produced  by  manufacturers  who  buy 
the  aloe  juice  from  the  collectors,  allow  it 
to  undergo  a  slight  fermentation,  and  dry 
it  in  the  sun  in  wooden  troughs.  It  is 
sent  into  eommerce  in  bags  containing  coarse 
or  fine  powder,  or  chips,  and  in  bricks 
wrapped  in  red  paper;  it  has  a  very  bitter, 
aromatic  taste  and  a  strongly  aromatic  odor. 
The  bricks  are  of  a  hepatic  brown  color,  with 
a  resinous  fracture,  which  has  a  bronzy-gold 
lustre  by  reflected  light.  Splinters  are  trans- 
lucent, out  not  garnet-red.  With  nitric  acid 
it  forms  a  brown  solution,  gradually  changing 
through  dull  brownish-yellow  to  a  deep  green 
color. 

Natal  aloes  is  a  variety  coming  from  Natal, 
on  the  southeast  coast  of  Africa,  which  oc- 
curs in  irregular  pieces,  with  a  fracture  much 
less  shining  than  that  of  Cape  aloes  and  a 
totally  different  color,  having  a  greenish  slate 
hue.  It  yields  a  greenish-brown  powder,  which 
has  the  odor  of  Cape  aloes.     It  is  less  soluble 


than  Cape  aloes,  and  has  a  peculiar  composition, 
which  will  be  adverted  to  under  the  chemistry 
of  the  drug. 

Besides  the  chief  varieties  of  aloes,  others 
are  or  have  been  known  in  the  market.  Hepatic 
aloes,  as  well  as  fetid,  caballine  or  horse  aloes, 
have  no  proper  claim  to  be  considered  distinct 
varieties,  being  simply  inferior  aloes  of  various 
origins,  the  first  liver-colored,  the  second 
blackish  and  fetid  and  full  of  impurities. 
Jafferabad  aloes,  supposed  to  be  the  same  as 
Mocha  aloes  (A.  J.  P.,  1881,  175),  has  been 
shown  to  be  the  product  of  A.  abyssinica,  Lam., 
and  is  said  by  Shenstone  to  contain  t-barbaloin 
(A.  J.  P.,  1883,  92) .  Aloes  made  in  India  from 
the  A.  vera  is  known  as  Musambra  aloes. 
It  appears  to  be  a  very  inferior  variety,  and 
rarelv,  if  ever,  reaches  Europe  (P.  J.,  Aug., 
1889). 

It  is  evident  that  the  labels  under  which  aloes 
are  largely  sold  often  have  little  or  no  connec- 
tion with  the  place  of  production,  or  with  the 
variety  of  aloes  in  the  package.  This  fact  has 
probably  come  about  through  the  indifference 
of  retail  druggists  to  the  variety  of  the  aloes 
which  they  are  using,  an  indifference  largely 
due  to  their  common  habit  of  buying  aloes  in 
powder.  Wilbert  (A.  J.  P.,  1903),  proposed 
that  aloes  should  be  classified  as  follows: 

Aloes  A. — Containing  barbaloin;  responds  to 
Borntrager's  test  for  emodin,  but  does  not 
give  a  distinct  red  color  with  nitric  acid,  or 
with  Klunge's  test. 

Aloes  B. — Containing  isobarbaloin  with  bar- 
baloin ;  responds  to  Borntrager's  test  for 
emodin,  and  also  gives  a  deep  red  color  with 
strong  nitric  acid,  or  with  Klunge's  test. 

The  revisers  of  the  U.  S.  Pharmacopoeia  have 
acted  wisely  in  refusing  to  recognize  all 
varieties  of  aloes,  requiring  only  that  any 
specimens  shall  conform  to  the  following 
description  and  tests:  "In  yellowish-brown  or 
orange-brown  to  blackish-brown  opaque  masses; 
translucent  in  thin  fragments;  fracture  uneven, 
dull  and  waxy,  somewhat  resinous,  or  smooth 
and  glassy,  somewhat  conchoidal;  occasionally 
exhibiting  microscopic  crystals  of  aloin;  odor 
characteristic;  taste  nauseous,  bitter.  Aloes 
gives  a  reddish  color  with  nitric  acid  or  with 
solutions  of  the  alkalies.  If  Aloes  be  dried  at 
100°  C.  (212°  F.)  until  it  ceases  to  lose  weight, 
the  loss  of  moisture  should  not  exceed  10  per- 
cent. A  solution  of  Aloes  in  hot  water  yields, 
with  a  concentrated  solution  of  sodium  borate, 
a  mixture  having  a  greenish  fluorescence.  If  to 
5  Gm.  of  Aloes  60  Cc.  of  boiling  water  be 
added,  a  nearly  clear  solution  should  be 
obtained,  from  which  not  more  than  2  Gm. 
should  separate  on  cooling.  If  to  1  Gm.  of 
Aloes  5  Cc.  of  Alcohol  be  added,  and  the  mix- 
ture gently  heated,  a  nearly  clear  solution 
should  be  obtained  after  cooling  the  liquid 
(absence  of  gum,  dextrin,  and  inorganic  im- 
purities)."   U.  S. 

Chemical  Properties. — Several  distinguished 
chemists  have  investigated  the  nature  and  com- 
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position  of  aloes.  Braeonnot  found  a  bitter 
principle,  which  he  named  resino-amer  (res- 
inous bitter),  and  another  substance  in  smaller 
proportion,  which  he  designated  by  the  name  of 
flea-colored  principle.  These  results  were  essen- 
tially confirmed  by  Trommsdorff,  Bouillon-La- 
grange,  and  Vogel.  Robiquet  obtained  a  pro- 
duct from  aloes  which  he  called  aloetin.  (For 
details,  reader  is  referred  to  14th  ed.  U.  S. 
Dispensatory.) 

Aloins. — The  bitter  substances  noticed  above, 
viz.,  the  resino-amer  of  Braeonnot,  and  the 
aloetin  of  Robiquet,  probably  contain  the  active 
principle  of  aloes,  but  combined  with  impurities 
which  render  it  insusceptible  of  crystallization. 
It  has  been  assumed  that  there  exists  not  one 
compound,  but  a  set  of  three  closely  related 
compounds,  to  which  the  general  name  of 
aloins  is  now  given.  The  first  of  these,  found 
exclusively  in  Barbados  aloes,  and  discovered 
by  T.  and  H.  Smith,  is  called  barbaloin;  the 
second,  discovered  by  Fliickiger  in  Natal  aloes, 
is  called  nataloin;  the  third,  found  by  Histed 
and  Fliickiger  in  Socotrine  aloes,  is  called 
socaloin. 

Hugo  Borntrager  asserts  that  one  part  of 
aloes  in  5000  can  be  detected  in  the  following 
manner.  A  little  of  the  suspected  liquid  is 
shaken  with  about  twice  its  bulk  of  benzin, 
which  is  allowed  to  separate,  decanted,  and 
shaken  with  a  few  drops  of  stronger  water  of 
ammonia.  On  separation  the  ammonia  will  be 
of  a  clear  red  color.  With  solids  a  tincture 
should  first  be  made.  According  to  R.  H. 
Groves  (P.  J.,  3d  ser.,  xi.  1045),  this  test 
will  never  succeed  with  a  less  concentration  than 
1  part  in  250,  and  with  some  aloes  1  in  100, 
and  is  due  to  the  tannin-like  substance  of  aloes; 
he  also  states  that  extreme  care  is  necessary 
to  have  the  benzin  solution  perfectly  clear.    (P. 


J.,  1885,  p.  633.  For  Hager's  quantitative 
method  for  determining  the  percentage  of  aloin 
in  aloes,  see  A.  J.  P.,  1885,  p.  237.) 

R.  A.  Cripps  and  T.  S.  Dymond  have  given 
the  testing  of  aloes  a  lengthy  investigation,  and 
they  recommend  the  following  method.  Place 
1  grain  of  the  substance  in  a  glass  mortar  stand- 
ing on  white  paper,  now  add  16  drops  of  strong 
sulphuric  acid  and  triturate  until  dissolved,  then 
add  4  drops  of  nitric  acid,  sp.  gr.  1.42,  and  then 
1  ounce  of  distilled  water.  If  aloes  be  present, 
a  color  varying  from  deep  orange  to  crimson 
will  be  produced,  according  to  the  kind  of  aloes 
that  has  been  used;  the  color  is  deepened  by 
the  addition  of  ammonia.  The  table  below 
is  taken  from  the  paper  of  Bainbridge  & 
Morrow  (P.  J.,  Jan.  1890).  Under  the  heading 
of  Kew  Specimens  are  given  the  results  ob- 
tained with  juice  of  aloe  plants  grown  in  Kew 
Gardens. 

The  three  aloins,  barbaloin,  nataloin,  and 
socaloin,  are  easily  distinguished  by  the  follow- 
ing reaction,  first  noticed  by  Histed.  A  drop 
of  nitric  acid  on  a  porcelain  slab  gives,  with 
a  few  particles  of  barbaloin  or  nataloin,  a 
vivid  crimson  (rapidly  fading  in  the  case  of 
barbaloin,  but  permanent  with  nataloin  unless 
heat  be  applied),  but  produces  little  effect  with 
socaloin.  To  distinguish  barbaloin  from  nata- 
loin, test  each  by  adding  a  minute  quantity  to  a 
drop  or  two  of  sulphuric  acid,  then  allowing  the 
vapor  from  a  rod  touched  with  nitric  acid  to 
pass  over  the  surface.  Barbaloin  (and  soca- 
loin) will  undergo  no  change,  but  nataloin  will 
assume  a  fine  blue.  (Pharmacographia,  2d  ed., 
p.  688.)  E.  von  Sommaruga  and  Egger  con- 
sider that  the  three  aloins  form  a  homologous 
series  possessing  the  formulas:  barbaloin,  Ci7 
H20O7;  nataloin,  CisHisO;  socaloin,  C15H16 
O7,  and  that  they  are  all  derived  from  anthra- 
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Commercial 

Socotrine  .    .    . 

Faint  crimson. 

Nil. 

Crimson. 

Cape 

Permanent  green  af- 
ter standing  a  few 
minutes. 

Nil. 

Orange- red. 

Curacao    .... 
Natal 

Evanescent  crimson. 

Nil. 

Crimson. 

Permanent  crimson. 

Deep  bine. 

Deep  crim- 

son. 

Barbados      .    .    . 

Crimson  soon  fading. 

Slight  bluish-green 
occasionally. 

Crimson. 

Kew  Specimens. 

Aloe/erox .... 

Evanescent  crimson. 

Green. 

Pale  yellow. 

— socotrina     .    .     . 

Permanent  crimson. 

Deep  blue. 

Crimson. 

— vera 

Nil. 

Slight  green. 

—Perryi    .... 

Nil. 

Nil. 

—purpurascens .    . 

Crimson     fading    to 

light  red. 
Nil. 

Nil. 

— platylepis   .    .    . 

Nil. 

— arborescens. 

var.  frutescens  . 

Nil. 

Nil. 

— qfricana     .    .    . 

Evanescent    red, 
changing    after    a 
few     minutes     to 
green. 

Nil. 

Orange-red. 

— chineiisis    .    .    . 

Nil. 

Nil. 

C.  and  D.  test 
with  NH4HO. 


Intense  brown- 
ish-red. 

Intense  brown- 
ish-red. 

Deep  claret. 
Pale  claret. 


Intense  claret. 
Intense  brown- 
ish-red. 
Deep  claret. 


Red. 

Intense  brown- 
ish red. 


Pale  claret. 


\ 
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eene,  C14H10.  Tilden  subsequently  assigned  a 
different  composition  to  the  aloins:  barbaloin 
and  socaloin,  each  C16H18O7;  for  nataloin,  the 
formula  C25II28O11.  He  further  states  that 
barbaloin  and  socaloin  differ  in  physical  and 
chemical  properties  on  account  of  the  varia- 
tion in  the  molecules  of  water  which  are  asso- 
ciated with  them.  Leger  assigns  to  nataloin  the 
formula  CrcHaeOio.  The  British  Pharmaco- 
poeia (1898)  assigns  to  barbaloin  the  formula 
CieHi607,3HaO.  Two  bases  only  are  recog- 
nized now,  barbaloin  (or  simply  aloin)  and 
isobarbaloin.  According  to  Leger  (P.  J.,  1902, 
21)  Cape  aloes  contains  from  5  to  6  per  cent, 
of  aloin  (barbaloin)  without  any  admixture 
of  the  isomeric  isobarbaloin.  The  Barbados 
aloes  of  English  commerce  never  gave  more  than 
5  per  cent,  of  barbaloin  with  but  minute  traces 
of  isobarbaloin,  which,  however,  is  always  met 
with  in  the  so-called  Barbados  aloes  of  French 
commerce.  Curacao  aloes  is  rich  in  aloin,  con- 
taining 10  per  cent.,  of  which  half  is  barbaloin 
and  the  other  half  isobarbaloin.  Jafferabad 
aloes  is  very  rich  in  aloin,  yielding  20  per  cent., 
chiefly  in  the  form  of  isobarbaloin.  Socotrine 
aloes  does  not  contain  more  than  4  per 
cent,  of  aloin,  almost  wholly  barbaloin  with  a 
very  little  isobarbaloin.  Since  barbaloin  is 
found  in  almost  all  varieties,  the  significance  of 
the  prefix  "  barb "  is  misleading.  The  only 
aloes  in  which  it  does  not  occur  is  that  of  Natal. 

Tschirch  of  Berne,  Switzerland,  published 
in  the  Journal  of  the  German  Pharmaceutical 
Society  (viii.,  1898,  Heft  6)  an  important  com- 
munication, in  which  he  showed  that  emodin, 
ClbHioOb,  or  trioxymelhylanthraquinone,  is  the 
purgative  principle  of  the  aloins.  He  suc- 
ceeded in  obtaining  emodin  in  orange-red  crys- 
tals which  melt  at  216°  C.  Emodin  was  found 
in  the  aloins  obtained  from  Cape,  Barbados, 
and  Socotrine  Aloes;  it  is  extracted  by  treating 
barbaloin  with  ether,  which  dissolves  out  the 
emodin.  Tschirch  found  that  if  a  liquid  ex- 
tract of  aloes  be  deprived  of  its  resin  and  aloin, 
an  additional  quantity  of  emodin  could  be 
obtained  by  boiling  the  liquid  extract  with 
diluted  sulphuric  acid,  thus  pointing  to  the  fact 
that  emodin  may  be  produced  through  hy- 
drolysis. He  also  showed  that  emodin  could  be 
obtained  from  purgative  drugs  of  the  same 
class  as  aloes :  rhubarb,  rumex,  f rangula,  cas- 
cara,  senna,  rhamnus  catharticus,  morinda  bark, 
and  parmelia.    (See  Emodin,  Part  II.) 

Aloes  yields  its  active  matter  to  cold  water, 
and  when  good  is  almost  wholly  dissolved  by 
boiling  water;  but  the  inert  portion,  or 
apotheme  of  Berzelius,  is  deposited  as  the  solu- 
tion cools.  It  is  also  soluble  in  alcohol,  rectified 
or  diluted.  Long  boiling  impairs  its  purgative 
properties  by  oxidizing  the  aloin  and  rendering 
it  insoluble.  The  alkalies,  their  carbonates,  and 
soap  alter  in  some  measure  its  chemical  nature, 
and  render  it  of  easier  solution.  It  is  inflam- 
mable, swelling  up  and  decrepitating  when  it 
burns,  and  giving  out  a  thick  smoke  which  has 
the  odor  of  the  drug. 


Those  substances  only  are  incompatible  with 
aloes  which  alter  or  precipitate  the  soluble 
matter,  as  the  insoluble  portion  is  without  action 
upon  the  system.  Among  these  is  the  infusion 
of  galls,  which  we  have  found,  probably  through 
its  tannic  acid,  to  afford  a  copious  precipitate 
with  an  aqueous  solution  of  aloes.  It  is  said 
that  such  a  mixture  will  keep  a  long  time,  even 
for  a  period  of  several  months,  without  mouldi- 
ness  or  putrescence,  though  it  becomes  ropy. 

Uses. — Aloes  was  known  to  the  ancients.  It 
is  mentioned  in  the  works  of  Dioscorides  and 
Celsus,  the  former  of  whom  speaks  of  two 
kinds.  The  varieties  are  similar  in  their  mode 
of  action.  They  are  all  cathartic,  operating 
very  slowly  but  certainly,  and  having  a  peculiar 
affinity  for  the  large  intestine,  and  especially 
its  pelvic  portion.  Their  action,  moreover, 
appears  to  be  directed  rather  to  the  muscular 
coat  than  to  the  exhalant  vessels,  and  the  dis- 
charges which  they  produce  are,  therefore,  sel- 
dom very  thin  or  aqueous.  In  a  full  dose  they 
quicken  the  circulation,  and  produce  general 
warmth.  When  frequently  repeated,  they  are 
apt  to  irritate  the  rectum.  Aloes  has  a  decided 
tendency  to  the  uterine  system.  Its  emmen- 
agogue  effect,  which  is  often  very  considerable, 
is  generally  attributed  to  a  sympathetic  exten- 
sion of  irritation  from  the  rectum  to  the  uterus, 
but  we  can  see  no  reason  why  the  medicine 
should  not  act  specifically  upon  this  organ,  and 
its  influence  in  promoting  menstruation  is  by  no 
means  confined  to  cases  in  which  its  action  upon 
the  neighboring  intestines  is  most  conspicuous. 
A  peculiarity  in  the  action  of  this  cathartic  is, 
that  an  increase  of  the  quantity  administered, 
beyond  the  medium  dose,  is  not  attended  by 
a  corresponding  increase  of  effect.  Its  tendency 
to  irritate  the  rectum  may  be  obviated,  in  some 
measure,  by  combining  with  it  soap  or  an  alka- 
line carbonate;  but  it  does  not  follow,  as  sup- 
posed by  some,  that  this  modification  of  its 
operation  is  the  result  of  increased  solubility, 
for  aloes  given  in  a  liquid  state  produces  the 
same  effect  as  when  taken  in  pill  or  powder, 
except  that  it  acts  somewhat  more  speedily. 
Besides,  when  externally  applied  to  a  blistered 
surface,  it  operates  exactly  in  the  same  manner 
as  when  internally  administered,  thus  proving 
that  its  peculiarities  are  not  dependent  upon 
the  particular  form  in  which  it  may  be  given, 
but  on  specific  tendencies  to  particular  parts. 
(Gerhard,  N.  Am.  Med.  and  Surg.  Journ.,  x. 
155.)  With  its  other  powers,  aloes  combines  the 
property  of  slightly  stimulating  the  stomach. 
It  is,  therefore,  in  minute  doses,  an  excellent 
remedy  in  habitual  costiveness  attended  with 
torpor  of  the  digestive  organs.  It  has  been 
supposed  to  stimulate  the  hepatic  secretion,  and 
certainly  acts  sometimes  very  happily  in  jaun- 
dice, producing  bilious  stools  even  after  calomel 
has  failed.  From  its  special  direction  to  the 
rectum,  it  has  been  found  peculiarly  useful  in 
the  treatment  of  ascarides,  and  is  prescribed  for 
hemorrhoids  without  inflammation.  In  amenor- 
rhcea  it  is  perhaps  more  frequently  employed 
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than  any  other  remedy,  entering  into  almost 
all  the  numerous  empirical  preparations  habit- 
ually resorted  to  by  women  in  that  complaint. 
It  is  much  used  in  regular  practice,  and  is  fre- 
quently combined  with  more  irritating  cathar- 
tics, in  order  to  regulate  their  liability  to  exces- 
sive action.  In  amenorrhcea  it  is  said  to  be 
peculiarly  efficacious  when  given,  in  the  form 
of  enema,  about  the  period  when  the  menses 
should  appear.  Aloes  is  unsuitable,  unless 
modified  by  combination,  to  the  treatment  of 
inflammatory  diseases. 

Dose  (medium),  ten  grains  (0.65  Gm.),  but 
as  a  laxative  it  will  often  operate  in  the  quan- 
tity of  two  to  three  grains  (0.13  to  0.20  Gm.), 
and  when  a  decided  impression  is  required,  the 
dose  may  be  augmented  to  twenty  grains  (1.3 
Gm.).  In  consequence  of  its  excessively  bitter 
and  somewhat  nauseous  taste,  it  is  most  con- 
veniently administered  in  pills. 

Off.  Prep. — Aloe  Purificata,  V.  8.;  Extractum 
Aloe,  U.  S.  (Br.);  Extractum  Colocynthidis 
Compositum,  U.  S.  (from  purified  aloes),  Br.; 
Pilule  Aloes,  U.  8.  (from  purified  aloes)  ; 
Pilula  Aloes  Barbadensis,  Br.;  Pilula  Aloes  et 
Asafcetida,  Br.;  Pilula?  Aloes  et  Ferri,  U.  8. 
(from  purified  aloes)  (Br.);  Pilula?  Aloes  et 
Matisches,  U.  8.  (from  purified  aloes)  ;  Pilule 
Aloes  et  Myrrha,  17.  S.  (from  purified  aloes) 
(Br.)  ;  Pilula  Aloes  Socotrina,  Br.;  Pilula  Cam- 
bogie  Composita,  Br.;  Pilula  Colocynthidis  Com- 
posita,  Br.;  Pilula?  Rhei  Composite,  U.  8.  (from 
purified  aloes)  (Br.);  Tinctura  Aloes,  U.  8. 
(from  purified  aloes),  Br.;  Tinctura  Aloes  et 
Myrrha,  U.  8.  (from  purified  aloes)  ;  Tinctura 
Benzoini  Composita,  V.  8.  (from  purified  aloes), 
Br. 

ALOINUM.  U.  S.,  Br. 

ALOIN 

( al-o-I'num ) 

"A  neutral  principle  obtained  from  Aloes, 
varying  more  or  less  in  chemical  composition 
and  physical  properties  according  to  the  source 
from  which  it  is  obtained.  Chiefly  prepared 
from  Curasao  Aloes."  U.  S.  "Aloin  is  extracted 
from  Barbados  or  Socotrine  Aloes  by  solvents 
and  purified  by  recrystallization.  The  products 
from  the  different  varieties  of  Aloes  possess 
similar  properties.  The  Aloin  extracted  from 
Barbados  Aloes  has  the  formula  Ci6Hi607,3Ha 
0."    Br. 

Although  aloin  has  been  used  for  many  years, 
it  was  not  recognized  by  the  U.  S.  Pharm.  until 
the  revision  of  1890. 

Preparation. — Aloin  may  be  prepared  by  W. 
A.  Tilden's  process  as  follows :  1  part  of  aloes 
is  dissolved  in  10  parts  of  boiling  water  acidu- 
lated with  hydrochloric  acid,  and  allowed  to 
cool.  The  liquid  is  then  decanted  from  resin- 
ous matter,  evaporated  to  about  2  parts,  and 
set  aside  two  weeks  for  crystals  to  form;  the 
liquid  portion  is  poured  off,  the  crystals  pressed, 
and  the  adherent  resinous  matter  separated  by 
shaking  with  acetic  ether,  which  dissolves  the 
resin.     This   process   answers    fairly   well    for 


obtaining  aloin  from  Barbados  or  Curasao 
aloes.  Aloin  from  Socotrine  aloes  is  best 
obtained  by  digesting  the  aloes  in  3  parts  of 
alcohol  for  24  hours,  then  transferring  to  a 
water  bath,  and  boiling  for  2  hours.  After  cool- 
ing, the  liquid  is  filtered  and  set  aside  to  crys- 
tallize. The  crystals  are  washed  with  a  little 
alcohol  and  dried.  The  vield  is  about  10  per 
cent.  (H.  C.  Plenge,  A.  J.  P.,  1884,  p.  507.) 
Schafer  obtains  from  15  to  30  per  cent,  of  crys- 
tallized aloin  from  commercial  aloes  by  the  fol- 
lowing process:  50  Gm.  of  aloes  dissolved  in 
300  Cc.  of  hot  water  are  slightly  acidulated  with 
hydrochloric  acid.  The  solution,  after  stand- 
ing (for  the  resins  to  separate),  is  decanted, 
mixed  with  50  Cc.  of  20  per  cent,  ammonia 
water,  followed  by  a  solution  of  15  Gm.  of 
calcium  chloride  in  30  Cc.  of  water.  The  liquid 
is  agitated  and  the  aloin-calcium  compound 
which  separates  is  collected,  drained,  and  mixed 
in  a  mortar  with  a  slight  excess  of  hydrochloric 
acid;  the  mixture  of  aloin  and  calcium  chloride 
is  dissolved  in  the  smallest  possible  quantity  of 
boiling  water,  filtered,  and  the  filtrate  cooled 
by  means  of  ice;  the  aloin  crystallizes.  (P.  J., 
1897,  p.  287.)  The  yield  of  aloin  from  Curasao 
aloes  varies  from  5  to  30  per  cent. 

Aloin  is  officially  described  as  in  "  a  micro- 
crystalline  powder  or  minute  acicular  crystals, 
lemon-yellow  to  dark  yellow  in  color,  possessing 
a  slight  odor  of  aloes  and  an  intensely  bitter 
taste.  It  is  slightly  hygroscopic,  the  air-dried 
powder  yielding  1  molecule  of  water  of  crystal- 
lization at  100°  C.  (212°  F.).  Aloin  from 
Curagao  Aloes  is  soluble  in  about  65  parts 
of  water,  10.75  parts  of  alcohol,  664  parts  of 
ether,  4260  parts  of  chloroform,  3120  parts  of 
benzene,  1475  parts  of  petroleum  benzin,  and 
21  parts  of  acetone,  at  25°  C.  (77°  F.).  The 
melting  point  of  Aloin  from  Curasao  Aloes 
which  has  been  dried  over  sulphuric  acid,  is 
about  147°  C.  (296.6°  P.).  When  ignited,  it 
is  consumed  without  leaving  a  residue.  Aloin 
dissolves  in  water,  forming  a  yellow  solution, 
which  is  neutral  to  litmus  paper,  turns  brown 
on  standing,  and  has  an  intensely  bitter  taste. 
Ammonia  water  and  alkali-solutions  dissolve 
Aloin,  forming  a  yellow  solution,  soon  turning 
red  and  exhibiting  a  greenish-red  fluorescence. 
Nitric  Acid  dissolves  Aloin  from  Curasao  Aloes, 
forming  a  cherry-red  solution  (distinction  from 
Nataloin,  Socaloin,  and  Capaloin).  Aloin  when 
added  to  alkaline  solutions  is  rapidly  decom- 
posed, but  if  mixed  with  acid  solutions  decom- 
position is  slower.  Aloin  added  in  minute 
quantity  to  concentrated  sulphurie  acid  forms 
a  yellowish-red  solution  which,  upon  the  addi- 
tion of  a  small  crystal  of  potassium  dichromate, 
changes  to  an  olive-green,  then  to  a  dark  green, 
and  finally,  on  standing,  to  a  blue.  If  a  large 
amount  of  potassium  dichromate  be  used,  the 
yellowish-red  solution  first  turns  purple,  then 
brown,  and  finally  green.  Bromine  water  added 
to  the  aqueous  solution  of  Aloin  produces  a 
pink  color.  Gold  chloride  T.S.,  when  added  to 
an  aqueous  solution  of  Aloin,  turns  it  carmine- 
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red,  changing  later  to  violet.  A  drop  of  ferric 
chloride  T.  S.  added  to  an  alcoholic  solution  of 
Aloin  produces  a  brownish-green  color.  If  to 
a  dilute  aqueous  solution  of  Aloin  obtained 
from  Curasao  Aloes,  1  drop  of  copper  sulphate 
T.S.  be  added,  a  bright  yellow  color  will  be  pro- 
duced; upon  adding  a  few  drops  of  a  concen- 
trated solution  of  sodium  chloride,  the  liquid 
will  acquire  a  red  color,  and  upon  the  further 
addition  of  a  little  alcohol  the  color  will  be 
changed  to  violet  (distinction  from  Nataloin  and 
Capaloin).  On  shaking  1  Gm.  of  Aloin  with 
10  Cc.  of  benzene  for  one  minute  and  filtering, 
the  filtrate  should  not  impart  more  than  a  faint 
pink  color  to  an  equal  volume  of  ammonia  water 
(5  percent.),  when  shaken  with  it  (limit  of 
emodin)."  U.  S.  Aloin  of  commerce  is  fre- 
quently contaminated  with  resin  from  aloes, 
indicating  want  of  care  in  manufacturing. 
According  to  Serre  (D.  C,  1895,  8),  this  may 
be  detected  by  finely  powdering  1  grain  of  the 
sample,  shaking  it  in  a  test  tube  with  20  Cc. 
of  water,  and  allowing  it  to  stand  one  minute. 
The  solution  should  be  perfectly  clear.  See 
also  paper  by  C.  H.  LaWall  (Proc.  Penn. 
Pharm.  Assoc,  1895,  92). 

Uses. — Socaloin  and  barbaloin  are  active  pur- 
gatives in  doses  of  2  to  4  grains.  Barbaloin  is 
affirmed  to  be  the  more  powerful,  and,  accord- 
ing to  the  researches  of  Hans  Moyer  (A.  E. 
P.P.,  xxviii.),  when  given  hypodermically  in  the 
dose  of  four-fifths  of  a  grain  (0.05  Gm.),  it 
produces  repeated  moderate  purging  in  from 
seven  to  twenty-two  hours.  Moyer  found  that 
Natal  aloin,  though  acting  energetically  upon 
dogs,  usually  fails  to  affect  the  alvine  discharges 
in  man,  except  when  the  person  has  for  some 
days  been  fed  exclusively  upon  animal  food. 
In  combination  with  belladonna  and  strychnine, 
as  in  the  official  compound  laxative  pill, 
aloin  is  one  of  the  most  serviceable  and  pleas- 
antly acting  laxatives  that  we  have.  Fron- 
miiller  (L.  M.  R.,  1879,  p.  70)  affirms  that 
aloin  dissolved  in  25  times  its  weight  of  water 
acts  as  an  efficient  though  slow  purgative,  when 
given  hypodermically,  without  causing  any  local 
irritation;  Moyer  found  that  formamide  is  an 
apt  vehicle  for  the  hypodermic  use  of  barbaloin ; 
in  making  it,  the  solution  may  be  warmed,  but 
not  heated,  for  fear  of  producing  ammonia. 

Dose,  as  a  laxative,  one-fourth  grain  (0.016 
Gm.) ;  as  a  purgative,  one  grain   (0.065  Gm.). 

Off.  Prep. — Pilulae  Laxativae  Composite,  U.  8. 

ALTH/EA.  U.  S. 

ALTH/EA  [Marshmallow] 

(al-thae'a) 

"  The  dried  root  of  Althcea  officinalis  Linne 
(Fam.  Malvacece),  collected  from  plants  of  the 
second  year's  growth,  and  deprived  of  the 
periderm."  U.  S. 

Radix  Hibisci,  Radix  Bismalvae :  Wymote,  White 
Mallow,  Mortification  root ;  Racine  de  Guimauve, 
Guimauve  Fr. ;  Radix  Althaeae,  P.  G. ;  Altheewurzel, 
Althee,  Eibischwurzel  :  Eibisch.  O. ;  Altea,  Malva- 
vlschio,  It.;  Altea,  Raiz  de  Malvavisco,  Sp. 


Althcea  officinalis,  Willd.,  Sp.  Plant,  iii.  770; 
Woodv.,  Med.  Bot.  p.  552,  t.  198.— Althaaa 
is  an  herbaceous  perennial,  with  a  perpendicular 
branching  root  and  erect  woolly  stems,  from 
two  to  four  feet  or  more  in  height,  branched  and 
leafy  towards  the  summit.  The  leaves  are  alter- 
nate, petiolate,  nearly  cordate  on  the  lower 
part  of  the  stem,  oblong-ovate  and  obscurely 
three-lobed  above,  somewhat  angular,  irregu- 
larly serrate,  pointed,  and  covered  on  both  sides 
with  a  soft  down.  The  flowers  are  terminal 
and  axillary,  with  short  peduncles,  each  bearing 
one,  two,  or  three  flowers.  The  corolla  has  five 
spreading,  obcordate  petals,  of  a  pale  purplish 
color.  The  fruit  consists  of  numerous  capsules 
united  in  a  compact  circular  form,  each  con- 
taining a  single  seed.  The  plant  grows  through- 
out Europe,  inhabiting  salt  marshes,  the  banks 
of  rivers,  and  other  moist  places.  It  is  found 
also  in  this  country  on  the  borders  of  salt 
marshes.  In  some  parts  of  the  continent  of 
Europe  it  is  largety  cultivated  for  medicinal  use, 
particularly  in  Germany,  where,  in  the  neigh- 
borhood of  Nuremberg  and  Schweinfurt,  about 
15  tons  are  harvested  annually.  The  whole 
plant  abounds  in  mucilage.  The  flowers,  leaves, 
and  root  are  mucilaginous,  and  were  formerly 
official;  but  only  the  last  is  employed  to  any 
considerable  extent  in  this  country. 

The  roots  should  be  collected  in  autumn  from 
plants  at  least  two  years  old.  They  are  usually 
prepared  for  the  market  by  removing  the  epider- 
mis; commerce  is  supplied  from  Europe. 

Properties. — Althaea  occurs  "  slenderly  taper- 
ing, 15  to  30  Cm.  long,  rarely  exceeding  20  Mm. 
in  diameter;  externally  whitish,  traversed  longi- 
tudinally by  several  broad,  shallow  furrows, 
and  covered  with  loosened  bast  fibres;  fracture 
of  bark  fibrous,  of  wood  short  and  granular; 
internally  yellowish-white;  odor  faint;  taste 
sweetish,  mucilaginous.  The  powder  contains 
rosette-shaped  crystals  of  calcium  oxalate,  about 
0.025  Mm.  in  diameter,  and  ellipsoidal  starch 
grains  from  0.010  to  0.020  Mm.  in  diameter." 
U.  S.  Sections  of  the  root  assume  a  bright 
yellow  tint  when  an  alkali  is  added  to  them. 
The  plump  and  but  slightly  fibrous  pieces  of  the 
root  are  to  be  preferred.  The  woody  part,  on 
examination  with  the  microscope,  is  seen  to 
consist  of  scalariform  or  pitted  vessels,  and  a 
few  ligneous  cells  embedded  in  a  loose  paren- 
chymatous tissue.  The  bark  is  composed  of 
numerous  branched  liber  cells,  in  bundles  of  3 
to  30  fibres  separated  by  parenchymatous  tis- 
sue. The  abundant  mucilage  is  situated  chiefly 
in  the  parenchymatous  cells,  and  can  be  seen 
to  be  in  layers  when  alcohol  is  added.  It,  with 
starch  and  saccharine  matter,  is  taken  out  by 
boiling  water.  The  mucilage,  without  the 
starch,  is  extracted  by  cold  water,  which  thus 
becomes  ropy.  Marshmallow  is  said  to  become 
somewhat  acid  by  decoction.  Pieces  should  be 
rejected  which  are  woody,  discolored,  mouldy, 
of  a  sour  or  musty  smell,  or  of  a  sourish  taste. 
A  principle  was  discovered  in  the  root  by  Bacon, 
which  has  been  ascertained  to  be  identical  with 
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asparagin,  C^HsNaOs  +  HaO.  Boutron-Char- 
land  and  Pelouze  found  it  to  belong  to  that 
class  of  organic  principles  which  are  convertible 
by  strong  acids,  and  other  agencies,  into  ammo- 
nia and  organic  acids,  and  which  are  designated 
by  the  termination  amide,  being  compounds  of 
acid  radicals  with  the  group  NHa  derived  from 
ammonia  by  the  withdrawal  of  an  atom  of  hydro- 
gen. When  such  an  amide  is  acted  upon  by 
acids,  it  is  decomposed,  the  acid  radical  taking 
OH  to  form  the  free  acid  and  the  amide  group 
taking  H  to  form  ammonia.  Thus  asparagin, 
which  in  this  view  should  be  called  asparamide, 
is  converted  into  ammonia  and  aspartic  acid, 
C4H7NO4,  and  one  molecule  of  the  resulting 
ammonium  aspartate  corresponds  with  one  mole- 
cule of  asparamide  and  one  of  water.  (J.  P.  C, 
xix.  208.)  Asparagin,  being  now  recognized  as 
a  derivative  of  succinic  acid,  is  called  amido- 
succinamide,  and  the  aspartic  acid  is  called 
amido-succinic  acid.  It  is  found  in  various 
other  plants  besides  the  marshmallow,  as  in  the 
shoots  of  asparagus,  in  vetches  grown  in  the 
dark,  in  all  the  varieties  of  the  potato,  and  in 
the  roots  of  the  comfrey  and  licorice  plant. 
According  to  Pira,  asparagin  has  acid  proper- 
ties. It  has  no  therapeutic  value.  Betaine 
(trimethyl-glycocoll)  has  been  obtained  from 
althaea  by  Orlow.     (Ph.  Z.  R.,  1898.) 

The  roots  of  other  Malvaceaa  are  sometimes 
substituted  for  that  of  marshmallow,  without 
disadvantage,  as  they  possess  similar  properties. 
Among  these  are  Althcea  rosea,  Cav.,  or  holly- 
hock, and  Malva  Alcea,  L.  The  dark  purple 
flowers  of  a  variety  of  A.  rosea  have  been  pro- 
posed as  a  test  for  acids  and  alkalies.  A  strong 
infusion  of  these  flowers  imparts  to  slips  of 
white  filtering  paper  a  permanent  purplish-blue 
color,  which  is  reddened  by  acids,  and  rendered 
bluish  green  by  alkalies. 

Uses. — The  virtues  of  marshmallow  are 
exclusively  those  of  a  demulcent.  The  decoc- 
tion of  the  root  is  much  used  in  Europe  in  irrita- 
tion and  inflammation  of  the  mucous  mem- 
branes. A  syrup  of  althaea  is  official  in  the 
German  Pharmacopoeia,  and  was  introduced  into 
the  U.  S.  Pharmacopoeias  of  1880  and  1890, 
see  U.  S.  D.  18th  edition,  p.  1327.  Owing  to 
its  tendency  to  ferment  rapidly  it  was  not 
retained  in  the  U.  S.  P.  (8th  Rev.).  The  roots 
themselves,  as  well  as  the  leaves  and  flowers, 
boiled  and  bruised,  are  sometimes  employed  as 
a  poultice.  In  France  the  powdered  root  is 
much  used  in  the  preparation  of  pills  and  elec- 
tuaries. It  enters,  as  an  ingredient,  into  one 
mass  and  two  pills  of  the  U.  S.  P. 

Off.  Prep. — Massa  Hydrargyri,  U.  8.;  Pilulse 
Ferri  Carbonatis,  U.  S.;  Pilulae  Phosphori,  U.  8. 

ALUMEN.  U.  S.,  Br. 

ALUM  [Potassium  Alum,  Aluminum  and 
Potassium  Sulphate] 

(a-lu'men) 

A1K  (S04)  2 +  12H20  =  471.02 

"  It  should  contain  not  less  than  99.5  percent, 
of  pure  Aluminum  and  Potassium   Sulphate." 


U.  S.  "Aluminium  and  potassium  sulphate 
(Potassium  Alum),  Al2(S04)3,KaS04,24H20, 
or  aluminium  and  ammonium  sulphate  (Am- 
monium Alum),  Ala(S04)a,(NH4)aS04,24HsO, 
produced  by  the  combination  of  aluminium  sul- 
phate with  potassium  sulphate  or  with  am- 
monium sulphate."   Br. 

Aluminii  et  Potassii  Sulphas,  U.  S.  1870,  Potassa 
Alum  ;  Sulphas  Aluminico-potassicus  ;  Alun  de  potasse, 
Fr.  God.;  Alun,  Sulfate  d'Alumine  et  de  Potasse,  Fr. ; 
Alumen,  P.  O. ;  Alaun,  Kalialaun,  Q.;  Solfato  di  al- 
lumino  e  dl  potassio,  Allume,  It. ;  Sulfato  aluminlco- 
potasico,  Alumbre,  Sp. 

Aluminii  et  Ammonii  Sulphas,  Sulphas  Aluminico- 
Ammonlcus ;  Alun  ammoniacal,  Fr. ;  Ammoniak- 
Alaun,  Q. 

The  name  alum  has  been  applied  indifferently 
to  two  salts,  one  consisting  of  aluminum  tri- 
sulphate  combined  with  ammonium  sulphate, 
the  other  of  the  same  salt  of  aluminum  com- 
bined with  potassium  sulphate,  and  distin- 
guished as  ammonium  alum  and  potassium  alum. 
The  former  was  official  in  the  U.  S.  P.  1870,  but 
has  been  replaced  by  potassium  alum.  Am- 
monium alum  is  still  retained  with  potassium 
alum  under  the  title  Alumen  in  the  British 
Pharmacopoeia. 

Alum  (Aluminum  and  Potassium  Sul- 
phate. U.  S.  8th  Rev). — Potassium  alum  is 
manufactured  occasionally  from  earths  which 
contain  it  ready  formed,  but  most  generally 
from  minerals  which,  from  the  fact  of  their 
containing  most  or  all  of  its  constituents,  are 
called  alum  ores.  The  principal  alum  ores  are 
the  alum  stone,  which  is  a  native  mixture  of 
aluminum  sulphate  and  potassium  sulphate, 
found  in  large  quantities  at  Tolfa  and  Piorn- 
bino  in  Italy;  certain  natural  mixtures  of  iron 
disulphide  with  alumina,  silica,  and  bituminous 
matter,  called  aluminous  schist  or  alum  slate; 
bauxite,  a  native  aluminum  hydroxide,  and 
cryolite.    (See  Sodii  Carbonas.) 

At  the  Solfatara,  and  other  places  in 
Southern  Italy,  alum  was  formerly  extracted 
from  earths  containing  it  ready  formed.  The 
ground  being  of  volcanic  origin,  and  having 
a  temperature  of  about  101°  F.  an  efflorescence 
of  pure  alum  formed  upon  its  surface.  This 
was  collected  and  lixiviated,  and  the  solution 
crystallized  by  slow  evaporation  in  leaden  ves- 
sels sunk  in  the  ground.  The  alum  stone  is 
manufactured  into  alum  by  calcination,  and  sub- 
sequent exposure  to  the  air  for  three  months, 
the  mineral  being  frequently  sprinkled  with 
water,  in  order  that  it  may  be  brought  to  a 
soft  mass.  This  is  lixiviated,  and  the  solution 
obtained  crystallized  by  evaporation.  The 
alum  stone  may  be  considered  as  consisting  of 
alum  united  with  a  certain  quantity  of  alumi- 
num hydroxide.  The  latter,  by  the  calcina- 
tion, loses  its  water,  and  becomes  incapable  of 
remaining  united  with  the  alum  of  the  mineral, 
which  is  consequently  set  free.  Alum  of  the 
greatest  purity  is  obtained  from  this  kind  of 
ore. 

Alum  slate,  when  compact,  is  first  exposed 
to  the  air  for  a  month.  It  is  then  stratified 
with  wood,  which  is  set  on  fire.     The  combus- 
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tion  which  ensues  is  slow  and  protracted.  The 
sulphur  is  in  part  converted  into  sulphuric  acid, 
which  unites  with  the  alumina;  and  the  alumi- 
num sulphate  thus  formed  generates  a  portion 
of  alum  with  the  potassium  hydroxide  derived 
from  the  ashes  of  the  wood.  The  iron,  in  the 
mean  time,  is  almost  wholly  converted  into  ses- 
quioxide,  and  thus  becomes  insoluble.  The  mat- 
ter is  lixiviated,  and  the  solution  crystallized 
into  alum  by  evaporation.  The  mother  waters, 
containing  aluminum  sulphate,  are  then  drawn 
off,  and  made  to  yield  a  further  portion  of 
alum  by  the  addition  of  potassium  sulphate  or 
potassium  chloride,  the  latter  being  obtained 
from  the  soap  boilers,  or  from  native  potassium 
chloride  of  the  Stassfurt  deposits.  "When  alum 
slate  is  easily  disintegrated,  it  is  not  calcined, 
but  merely  placed  in  heaps  and  occasionally 
sprinkled  with  water.  The  iron  disulphide 
gradually  absorbs  oxygen,  and  passes  into  fer- 
rous sulphate,  which  effloresces  on  the  surface 
of  the  heap.  Part  of  the  sulphuric  acid  formed 
unites  with  the  alumina,  so  that,  after  the  chemi- 
cal changes  are  completed,  the  heap  contains 
both  ferrous  sulphate  and  aluminum  sulphate. 
At  the  end  of  about  a  year,  the  matter  is  lixi- 
viated, and  the  solution  of  the  two  sulphates 
produced  is  concentrated  to  the  proper  degree 
in  leaden  boilers.  The  ferrous  sulphate  crys- 
tallizes, while  the  aluminum  sulphate,  being 
of  a  more  soluble  nature,  remains  in  the  mother 
waters. 

These  are  drawn  off,  and  treated  with  potas- 
sium sulphate  in  powder,  heat  being  at  the  same 
time  applied.  The  whole  is  then  allowed  to  cool, 
that  the  alum  may  crystallize.  The  crystals  are 
then  separated  from  the  solution,  and  purified  by 
a  second  solution  and  crystallization.  They  are 
next  treated  with  water  just  sufficient  to  dissolve 
them  at  the  boiling  temperature,  and  the  satu- 
rated solution  is  run  into  casks  or  tubs  so  con- 
structed as  to  be  easily  taken  to  pieces  and  set 
up  again.  In  the  course  of  ten  or  fifteen  days 
the  alum  concretes  into  a  crystalline  mass, 
from  which  the  mother  liquor  is  let  off.  The 
vessel  is  then  taken  to  pieces,  and  the  salt,  hav- 
ing been  broken  up,  is  packed  in  barrels  for 
sale.  This  process  for  forming  the  alum  in 
large  masses  is  called  rocking. 

Alum  is  largely  manufactured  by  the  direct 
combination  of  its  constituents.  With  this 
view,  clays  are  selected  as  free  from  iron  and 
calcium  carbonate  as  possible,  and  calcined  to 
sesquioxidize  the  iron  and  render  them  more 
easily  pulverizable ;  after  which  they  are  dis- 
solved, by  the  assistance  of  heat,  in  weak  sul- 
phuric acid.  Advantage  has  been  found  in 
mixing  the  clay,  previous  to  calcination,  with 
powdered  charcoal,  coke,  or  other  carbonaceous 
matter,  in  the  proportion  of  about  one  to  six 
of  the  claj',  and  then  applying  heat  by  a  re- 
verberatory  furnace  until  all  the  carbon  is 
consumed.  It  is  asserted  that  the  alumina  is 
thus  rendered  more  soluble  in  the  acid.  (P.  J., 
Dec.  1857,  p.  328.)  The  aluminum  sulphate, 
thus  generated,  is  next  crystallized  into  alum 


by  the  addition  of  potassium  sulphate  in  the 
usual  manner.  Alum  is  made  in  this  way  from 
the  ashes  of  the  Boghead  cannel  coal,  which 
occurs  near  Edinburgh.  These  ashes,  which 
form  the  residue  of  the  combustion  of  the  coke 
derived  from  the  coal  used  for  making  gas,  con- 
tain a  considerable  quantity  of  alumina  in  a 
state  readily  soluble  in  acids.  For  an  account 
of  the  manufacture  of  alum  in  India,  see  C. 
D.,  1892,  636.  Bauxite,  a  hydrated  oxide  of 
aluminum,  containing  from  56  to  60  per  cent, 
of  aluminum  oxide,  has  within  recent  years 
become  one  of  the  most  important  raw  materials 
for  the  alum  manufacture.  It  is  found  in  very 
rich  deposits  in  Georgia  and  Alabama.  Cry- 
olite, a  double  fluoride  of  sodium  and  aluminum, 
also  serves  as  a  source  of  supply,  the  aluminum 
hydroxide  being  produced  as  an  intermediate 
product. 

The  elements  rubidium  and  ceesium  are  found 
in  lepidolite,  and,  as  much  of  the  alum  in  con- 
tinental Europe  is  made  from  this  mineral, 
Salzer  found  samples  of  commercial  potassium 
alum  which  contained  a  considerable  quantity 
of  rubidium  alum;  this  contaminated  potassium 
alum  is  less  soluble  in  water  than  ordinary  alum. 
(A.  Pharm.,  1887,  p.  217.) 

The  production  of  crystallized  alum  in  the 
United  States  has  decreased  in  recent  years, 
while  that  of  aluminum  sulphate  (so-called  con- 
centrated alum),  containing  half  the  usual 
quantity  of  water  of  crystallization,  has  steadily 
increased.  In  1902  the  production  of  alum  was 
8,539  tons,  valued  at  $299,500,  and  in  1903, 
7,574  tons,  valued  at  $210,910. 

Alumen,  Br.  Aluminii  et  Ammonii  Sul- 
phas. Aluminium  and  Ammonium  Sulphate, 
Ammonia  alum. — Besides  the  potassium  alum, 
which  is  now  the  only  U.  S.  official  variety  of 
this  salt,  there  are  several  others,  in  which 
the  potassium  is  replaced  by  some  other  base, 
as,  for  example,  ammonium  or  sodium.  Of 
these,  ammonium  alum,  or  aluminum  and  am- 
monium sulphate,  was  introduced  in  the  U.  S. 
Pharmacopoeia  at  the  revision  of  1860;  and  in 
the  Pharmacopoeia  of  1870  and  Br.  Pharmaco- 
poeia it  was  adopted  under  the  name  of  alumen. 
It  is  made  by  adding  ammonium  sulphate  to 
the  solution  of  aluminum  sulphate.  This  kind 
of  alum  came  into  very  general  use,  owing  to 
the  comparative  cheapness  of  ammonia,  obtained 
in  the  process  for  potassium  ferrocyanide,  or 
derived  from  the  liquor  of  gas  works.  Ammo- 
nium alum  was  extensively  manufactured  by 
Powers  &  Weightman  of  Philadelphia.  Scotch 
alum,  made  near  Paisley,  generally  contains 
both  potassium  and  ammonium.  Ammonium 
alum  resembles  potassium  alum  so  exactly  that 
it  cannot  be  distinguished  by  simple  inspection ; 
and  in  composition  it  is  perfectly  analogous  to 
the  potassium  salt.  It  may  be  distinguished 
by  subjecting  it  to  a  strong  calcining  heat,  after 
which  alumina  will  be  the  sole  residue ;  or  by 
rubbing  it  with  potassium  hydroxide  or  lime  and 
a  little  water,  when  the  odor  of  ammonia  will 
be  perceived. 
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Properties. — Alum,  as  usually  seen,  is  offi- 
cially described  as  in  "  large,  colorless,  octa- 
hedral crystals,  sometimes  modified  by  cubes, 
or  in  crystalline  fragments;  without  odor,  but 
having  a  sweetish  and  strongly  astringent  taste. 
Soluble  in  9  parts  of  water  at  25°  C.  (77°  F.), 
and  in  0.3  part  of  boiling  water;  it  is  also  freely 
soluble  in  warm  glycerin,  but  insoluble  in  alco- 
hol. When  gradually  heated,  it  loses  water;  at 
92°  C.  (197.6°  F.)  it  fuses,  and  if  the  heat  be 
gradually  increased  to  200°  C.  (392°  F.),  it 
loses  all  of  its  water  of  crystallization  (45.55 
percent,  of  its  weight),  leaving  a  voluminous, 
white  residue  (see  Alumen  Exsiccatum).  An 
aqueous  solution  of  Alum  has  an  acid  reaction 
upon  blue  litmus  paper.  An  aqueous  solution 
of  the  salt  affords,  with  ammonia  water,  a  white, 
gelatinous  precipitate,  which  is  almost  insoluble 
in  an  excess  of  ammonia;  with  barium  chloride 
T.S.,  a  white  precipitate,  insoluble  in  hydro- 
chloric acid.  When  a  saturated  solution  of 
Alum  is  shaken  with  sodium  bitartrate  T.S.,  it 
produces,  within  half  an  hour,  a  white,  crys- 
talline precipitate.  The  aqueous  solution  of 
Alum  affords,  with  potassium  hydroxide  T.S., 
a  white,  gelatinous  precipitate,  which  is  com- 
pletely soluble  in  an  excess  of  the  alkali,  and 
this  alkaline  solution  should  not  evolve  the  odor 
of  ammonia,  even  when  heated  (distinction 
from,  and  absence  of,  ammonium  alum).  The 
aqueous  solution  of  the  salt  (1  in  20)  should 
not  respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  Part  III,  Test  No.  121).  (The  sub- 
sequent addition  of  ammonia  water,  as  directed 
in  this  test,  should  be  omitted.)  The  addition 
of  5  drops  of  potassium  ferrocyanide  T.S.  to 
20  Cc.  of  an  aqueous  solution  of  alum  (1  in 
20)  should  not  at  once  produce  a  blue  coloration 
(limit  of  iron)."  U.  S.  "It  is  soluble  in  ten 
times  its  weight  of  cold  and  in  one  third  of  its 
weight  of  boiling  water,  the  solution  having  an 
acid  reaction.  It  is  freely  soluble  in  glycerin, 
insoluble  in  alcohol  (90  per  cent.).  It  affords 
the  reactions  characteristic  of  aluminium,  of 
potassium  or  ammonium,  and  of  sulphates. 
It  should  yield  no  characteristic  reaction  with 
the  tests  for  copper,  lead,  zinc,  calcium,  or 
sodium,  and  only  the  slightest  reactions  with  the 
tests  for  iron."  Br.  Its  sp.  gr.  is  1.71.  It 
reddens  litmus,  but  ehanges  the  blue  tinctures 
of  the  petals  of  plants  to  green.  When  heated  a 
little  above  100°  C.  (212°  F.),  it  undergoes  the 
aqueous  fusion ;  and,  if  the  heat  be  continued, 
it  loses  its  water,  swells  up,  becomes  a  white, 
opaque,  porous  mass,  and  is  converted  into  the 
official  exsiccated  alum.  (See  Alumen  Exsicca- 
tum.) Exposed  to  a  red  heat,  it  gives  off  oxy- 
gen, together  with  sulphurous  and  sulphuric 
oxides,  and  the  residue  consists  of  aluminum 
oxide  and  potassium  sulphate.  When  calcined 
with  finely  divided  charcoal,  it  forms  a  spon- 
taneously inflammable  substance,  called  Rom- 
berg's pyrophorus,  which  consists  of  a  mixture 
of  potassium  sulphide,  alumina,  and  charcoal. 

Several  varieties  of  alum  are  known  in 
commerce.     Roche  alum,  so  called  from  its  hav- 


ing come  originally  from  Rocca,  in  Syria,  is  a 
sort  which  occurs  in  fragments  about  the  size 
of  an  almond,  and  of  a  pale  rose  color,  which 
is  given  to  it,  according  to  Pereira,  by  bole  or 
rose-pink.  Roman  alum,  which  is  the  purest 
variety  found  in  commerce,  also  occurs  in  small 
fragments,  covered  with  a  reddish-brown  pow- 
der, resembling  ochre,  which  is  put  on  by  the 
manufacturers.  It  has  been  supposed  that  the 
powder  contains  iron,  but  this  is  probably  a 
mistake.  Roman  alum  crystallizes  in  cubes, 
from  the  fact  that  the  crystals  are  deposited 
from  a  solution  always  containing  an  excess  of 
alumina,  which  decomposes  any  iron  salt  that 
may  be  present.  This  crystalline  form  of  alum 
is,  thex-efore,  an  index  of  its  freedom  from 
much  contamination  with  iron. 

All  the  alums  of  commerce  contain  more  or 
less  feiTOus  sulphate,  varying  from  five  to 
seven  parts  in  the  thousand.  The  iron  is  readily 
detected  by  adding  to  a  solution  of  the  suspected 
alum  a  few  drops  of  potassium  ferrocyanide, 
which  will  cause  a  greenish-blue  tint,  if  iron 
be  present.  It  may  be  detected  also  by  pre- 
cipitating the  alumina  as  a  subsulphate  with  a 
solution  of  potassium  hydroxide,  and  afterwards 
adding  the  alkali  in  excess.  This  will  redis- 
solve  the  precipitate,  with  the  exception  of  any 
iron,  which  will  be  left  in  the  state  of  sesqui- 
oxide.  The  proportion  of  iron  usually  present, 
though  small,  is  injurious  when  the  salt  is  used 
in  dyeing.  Alum  may,  however,  be  purified, 
either  by  dissolving  it  in  the  smallest  quantity 
of  boiling  water,  and  stirring  the  solution  as  it 
cools,  or  by  repeated  solutions  and  crystalli- 
zations. 

Incompatibles. — Alum  is  incompatible  with 
the  alkalies  and  their  carbonates,  lime  and  lime 
water,  magnesium  oxide  and  carbonate,  potas- 
sium  tarixate,   and  lead   acetate. 

Composition. — Alum  was  regarded  as  an 
aluminum  sulphate,  until  it  was  proved  by  Des- 
croizilles,  Vauquelin,  and  Chaptal  to  contain 
also  potassium  sulphate,  ammonium  sulphate,  or 
both  these  salts.  When  its  second  base  is  potas- 
sium, it  consists  of  one  molecule  of  aluminum 
sulphate  339.85,  one  of  potassium  sulphate 
173.07,  and  twenty-four  of  water  429.12  = 
942.04,  but  one  half  of  this  molecule  of  alum  is 
now  more  often  written,  making  its  molecular 
weight  471.02  for  the  formula  AlK(S04)a4- 
I2H2O.  In  the  ammonium  alum,  the  molecule 
of  potassium  sulphate  is  replaced  by  one  of 
ammonium  sulphate.  Alumina  is  classed  as  an 
earth,  and  may  be  obtained  by  subjecting  am- 
monium alum  to  a  strong  calcining  heat.  It  con- 
sists of  two  atoms  of  the  metal  aluminum  53.8, 
and  three  of  oxygen  47.64  =  101.44.  It  is,  there- 
fore, a  sesquioxide.  The  existence  of  this  metal 
was  rendered  probable  by  Sir  H.  Davy  in  1S08; 
but  it  was  not  fairly  obtained  until  1S2S.  when 
Wohler  procured  it  in  an  impure  state,  in 
globules  of  the  size  of  a  pin's  head,  by  the  action 
of  potassium  on  aluminum  chloride.  In  1S54. 
Deville  succeeded  in  obtaining  the  pure  metal 
in  ingots  by  decomposing  the  same  chloride  with 
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sodium.  The  process  of  Deville  remained  the 
only  practical  process  for  its  manufacture  until 
1886,  when  the  Messrs.  Cowles  of  Cleveland, 
Ohio,  succeeded  in  effecting  the  reduction  of 
corundum,  the  native  oxide,  by  charcoal  with 
the  aid  of  a  powerful  electric  current  from  a 
Brush  dynamo-electric  machine,  using  large  car- 
bon electrodes.  They  manufactured  the  pure 
aluminum  and  the  alloys  of  copper  known  as 
aluminum  bronzes.  This  process  in  turn  has 
been  practically  displaced  by  the  Hall  process, 
as  operated  by  the  Pittsburg  Reduction  Com- 
pany at  Niagara  Falls  and  elsewhere.  This  is 
to  electrolyze  pure  alumina  dissolved  in  a  bath 
of  melted  cryolite.  The  cryolite  (a  double 
fluoride  of  sodium  and  aluminum)  is  contin- 
uously regenerated,  so  that  by  feeding  hi  the 
pure  alumina  the  process  can  be  made  con- 
tinuous. A  German  process,  that  of  Graetzel, 
for  electrolyzing  the  fused  chloride,  is  also  in 
successful  use. 

Aluminum  is  silver-white,  sonorous,  unalter- 
able in  the  air,  and  lighter  than  glass,  having 
only  the  sp.  gr.  2.56.  Its  fusing  point  is  some- 
what lower  than  that  of  silver.  It  is  not 
attacked  by  sulphuric  or  nitric  acid,  nor  tar- 
nished by  hydrogen  sulphide.  Its  proper  sol- 
vent is  hydrochloric  acid.  After  silver,  gold, 
and  platinum,  it  is  the  least  alterable  of  the 
metals. 

The  world's  production  of  aluminum  in  1903 
was  8,252  metric  tons,  of  which  the  United 
States  produced  3,402  tons,  which  was  valued 
at  $2,325,000. 

Uses. — Alum  is  a  powerful  astringent,  with 
very  decided  irritant  qualities,  owing  to  which, 
when  taken  internally  in  sufficient  quantity,  it  is 
emetic  and  purgative,  and  may  even  cause  fatal 
gastro-intestinal  inflammation.  It  may  be  em- 
ployed in  passive  relaxations  of  the  mucous 
membrane  or  skin,  hemorrhages,  serous  diar- 
rhoea, colliquative  sweats,  etc.,  but  is  not  much 
used  internally,  except  in  colica  pictonum.  The 
latter  employment  of  it  was  introduced  by 
Grashuis,  a  Dutch  physician,  in  1752,  was 
imitated  by  Percival  with  great  success,  and 
has  been  revived  in  recent  times  with  the 
happiest  results.  It  allays  nausea  and  vomit- 
ing, relieves  flatulence,  mitigates  the  pain,  and 
opens  the  bowels  with  more  certainty  than  any 
other  medicine.  Sometimes  it  is  advantageously 
conjoined  with  opium  and  camphor.  It  is  also 
efficacious  in  nervous  colic.  Sir  James  Murray 
found  it  a  useful  remedy  in  gastrorrhoza.  He 
gave  it  in  doses  of  ten  or  twelve  grains  (0.65 
to  0.78  Gm.)  three  or  four  times  a  day,  mixed 
with  an  equal  quantity  of  cream  of  tartar  to 
prevent  constipation,  and  a  little  ginger  to 
obviate  flatulence.  By  C.  D.  Meigs  alum  has 
been  strongly  recommended,  in  doses  of  a  tea- 
spoonful  (3.9  Gm.),  in  pseudo-membranous 
croup  as  a  mechanical  emetic,  but  its  action  is 
not  as  certain  or  powerful  as  is  that  of  zinc 
sulphate. 

Alum  is  a  powerful  astringent  when  topically 
applied,   and   has   been   largely   used   as   such. 


In  various  anginas  it  has  been  a  favorite  remedy, 
but  on  account  of  its  destructive  influence  upon 
the  teeth  it  should  never  be  used  alone  in  gar- 
gles, but  be  applied  in  powder  or  concentrated 
solution  with  the  brush.  Bretonneau,  Vulpian, 
etc.,  strongly  recommended  it  hi  pseudo-mem- 
branous angina,  applied  by  insufflation  in  the 
case  of  children.  When  used  in  the  latter  way,  a 
drachm  of  finely  powdered  alum  may  be  placed 
in  one  end  of  a  tube,  and  then  blown  by  means 
of  the  breath  into  the  throat  of  the  child.  Alum 
coagulates  blood  very  rapidly  and  firmly,  and 
is  frequently  used  as  a  local  styptic  in  external 
hemorrhages  and  hi  epistaxis  and  other  bleed- 
ings from  the  mucous  membrane  to  which  it  can 
be  applied  directly.  In  haemoptysis  its  satu- 
rated solution  may  be  used  by  atomization.  It 
is  sometimes  applied  locally  in  the  form  of 
cataplasm,  made  by  coagulating  the  whites  of 
two  eggs  with  a  drachm  of  alum.  In  colica  pic- 
tonum from  20  to  30  grains  of  alum  in  molasses 
(or  thick  syrup)  may  be  given  three  or  four 
times  a  day.  The  emetic  dose  is  one  to  two 
teaspoonfuls,  repeated,  if  necessary,  in  fifteen 
minutes.  An  elegant  mode  of  giving  alum  in 
solution  is  in  the  form  of  alum  whey,  made  by 
boiling  two  drachms  of  alum  with  a  pint  of 
milk,  and  then  straining  to  separate  the  curd; 
the  dose  is  a  wineglassful  (60  Cc.).  As  a 
collyrium,  a  solution  is  made  of  various 
strengths,  as  4,  6,  or  8  grains  to  the  fluidounce 
of  water.  A  solution  containing  from  half  an 
ounce  to  an  ounce  in  a  pint  of  water,  and 
sweetened  with  honey,  is  a  convenient  gargle. 
In  the  treatment  of  gleet,  leucorrhoea,  ulcers, 
etc.,  solutions  of  alum  must  vary  in  strength 
according  to  the  state  of  the  parts  to  which 
they  are  applied. 

In  a  case  recorded  by  Ricquet  of  Liege,  death 
resulted  from  about  an  ounce  of  alum  taken 
in  solution  by  mistake  for  Epsom  salt.  A  sen- 
sation of  burning  in  the  mouth,  throat,  and 
stomach  occurred  immediately  upon  the  swal- 
lowing of  the  poison,  followed  by  bloody  vomit- 
ing, and  death  in  the  midst  of  inexpressible 
suffering.  Upon  post  mortem  examination  there 
was  found  a  grayish-yellow  coating  covering 
the  mucous  membrane  of  the  mouth,  pharynx, 
and  oesophagus;  the  tongue  and  uvula  were 
swollen,  and  the  stomach,  bowels,  and  kid- 
neys were  injected.  (./.  P.  C,  Oct.  1873,  p. 
333.). 

Alum  is  sometimes  used  to  adulterate  bread, 
with  the  view  to  increase  its  whiteness  and  to 
conceal  the  defects  of  the  flour.  If  the  quan- 
tity used  be  sufficient,  the  alum  acts  as  an  irri- 
tant to  the  gastro-intestinal  tract,  and,  accord- 
ing to  the  results  of  experiments  made  by 
Bigelow  and  Hamilton,  it  actively  checks  peptic 
digestion. 

Dose,  as  an  astringent,  five  to  twenty  grains 
(0.32  to  1.3  Gm.) ;  as  an  emetic,  one  drachm 
(3.9  Gm.). 

Off.  Prep. — Alumen  Exsiccatum,  U.  S.,  Br.; 
Alumini  Hydroxidum,  U.  S.;  Glycerinum  Alu- 
minis,  Br. 
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ALUMEN  EXSICCATUM.  U.  S.,  Br. 

EXSICCATED  ALUM  [Alumen  Ustum,  Dried  Alum, 
Burnt  (Burned)  Alum] 

(a-lu'nien  ex-sic-ca'tum) 

A1K(S04)  2  =256.46 

"  Exsiccated  Alum  should  contain  not  less 
than  99  percent,  of  pure  anhydrous  Aluminum 
and  Potassium  Sulphate."  U.  S. 

Alun  caleine\  desseche,  brflle\  Fr. ;  Alumen  ustum, 
P.  O.;  Gebrannter  Alaun,  Gebrannter  Kalialaun,  O.; 
Solfato  di  allumino  e  di  potassio  usto,  Allume  usto, 
It. ;  Solfato  aluminico-potasico  anhidro,  Alumbre  cal- 
cinado,  <S'p. 

*  "Alum,  in  small  pieces,  one  hundred  gram- 
mes [or  3  ounces  av.,  231  grains],  to  make 
fifty-five  grammes  [or  1  ounce  av.,  411  grains]. 
Place  the  Alum  in  a  tared  shallow  porcelain 
dish  so  as  to  form  a  thin  layer,  and  heat  it  on 
a  sand-hath  until  it  liquefies.  Then  continue 
the  application  of  a  moderate  heat,  with  con- 
stant stirring,  until  aqueous  vapor  ceases  to  be 
disengaged,  and  a  dry,  white,  porous  mass 
weighing  fifty-five  grammes  [or  1  ounce  av., 
411  grains]  is  obtained.  When  cold,  reduce 
the  product  to  a  fine  powder,  and  preserve  it  in 
well-stoppered  bottles."    U.  S. 

"Potassium  Alum,  4  ounces  (Imperial)  or 
100  grammes.  Heat  the  Potassium  Alum  in  a 
porcelain  dish  or  other  suitable  vessel  till  it 
liquefies,  then  increase  and  continue  the  applica- 
tion of  heat  until  aqueous  vapor  ceases  to  be 
disengaged,  and  the  salt  has  lost  between  45  and 
46  per  cent,  of  its  weight."   Br. 

The  object  of  these  processes  is  to  obtain  the 
alum  free  from  its  water  of  crystallization, 
without  otherwise  in  the  least  decomposing  it. 
For  this  purpose  a  certain  degree  of  heat  is 
necessary;  and  yet  if  the  heat  be  too  great  the 
salt  itself  is  decomposed,  and  the  desired  end 
is  not  attained.  If  the  alum  employed  be  the 
potassium  alum,  the  old  indefinite  directions 
will  generally  be  sufficient  to  secure  the  re- 
quisite result,  as  this  salt  will  resist  a  heat  short 
of  redness;  but  this  is  not  the  case  with  the 
ammonium  salt,  which  is  official  in  the  Br.  P. 
To  guard  against  failure  from  this  cause,  the 
Pharmacopoeias  formerly  directed  205°  C.  (400° 
F.)  as  the  highest  heat  to  be  used,  and  the  check- 
ing of  the  operation  when  nearly  all  the  water 
has  been  driven  off,  as  indicated  by  the  weight 
of  the  residue.  John  M.  Maisch  satisfac- 
torily determined  by  experiment  that,  which- 
ever alum  may  be  used,  this  temperature  is 
quite  high  enough,  and  the  direction  of  the 
Pharmacopoeias,  as  to  the  weight  of  the  residue, 
insures  that  a  sufficient  heat  will  be  employed. 
By  the  official  process  there  is  left  behind 
about  one  and  one-fourth  per  cent,  of  the 
water  of  crystallization,  when  potassium  alum 
is  used. 

Properties. — Exsiccated  alum  is  officially  de- 
scribed as  "  a  white,  granular  powder,  without 
odor,  possessing  a  sweetish,  astringent  taste, 
and  attracting  moisture  on  exposure  to  the  air. 


It  is  very  slowly  but  completely  soluble  in  about 
17  parts  of  water  at  25°  C.  (77°  F.),  and 
quickly  soluble  in  1.4  parts  of  boiling  water.  Its 
aqueous  solution  should  respond  to  the  reactions 
and  tests  given  under  Alumen."  U.  S.  Before 
pulverization,  it  is  a  light,  white,  opaque,  porous 
mass.  During  the  exsiccation,  alum  loses  45 
per  cent,  of  its  weight  in  dissipated  water. 
Exsiccated  alum  resists  the  action  of  cold  water 
for  a  long  time,  showing  its  altered  aggregation. 
In  composition  it  differs  from  crystallized  alum 
merely  in  the  absence  of  water. 

Uses — Exsiccated  alum  has  the  same  medic- 
inal properties  as  ordinaiy  alum,  except  that 
it  is  much  more  powerful  and  irritant.  It 
is  used  as  a  mild  escharotic  to  destroy  exuber- 
ant granidations,  on  which  it  should  be  freely 
dusted. 

ALUMINI  HYDROXIDUM.  U.  S. 

ALUMINUM   HYDROXIDE  [Alumini  Hydras, 
Pharm.  1890] 

(a-lu'mi-nl  hy-drox'i-dum) 

A1(H03)  =77.54 

Aluminum  Hydrate,  Hydrated  Alumina :  Argilla 
Pura,  s.  Hydrata ;  Hydrate  de  l'Alumine,  Fr. ; 
Thonerdehydrat,   O. 

*  "  Alum,  one  hundred  grammes  [or  3  ounces 
av.,  231  grains] ;  Monohydrated  Sodium  Car- 
bonate, forty-three  grammes  [or  1  ounce  av., 
226  grains] ;  Water,  a  sufficient  quantity. 

Dissolve  each  salt  separately  in  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6A  flui- 
drachms]  of  Water,  filter  the  solutions  and 
heat  them  to  boiling.  Then  having  poured  the 
hot  solution  of  Monohydrated  Sodium  Car- 
bonate into  a  capacious  vessel,  gradually  pour  in 
the  hot  solution  of  Alum  with  constant  stirring, 
and  add  two  thousand  cubic  centimeters  [or  67 
fluidounces,  5  fluidrachms]  of  boiling  Water. 
Allow  the  precipitate  to  subside,  decant  the 
clear  liquid,  and  pour  upon  the  precipitate  two 
thousand  cubic  centimeters  [or  67  fluidounces, 
5  fluidrachms]  of  hot  Water.  Again  decant, 
transfer  the  precipitate  to  a  strainer,  and  wash 
it  with  hot  Water,  until  the  washings  produce 
not  more  than  a  faint  cloudiness  with  barium 
chloride  T.S.  Then  allow  it  to  drain,  dry  it 
at  a  temperature  not  exceeding  40°  C.  (104° 
F.),  and  reduce  it  to  a  uniformly  fine  powder." 
U.  S. 

Properties. — It  is  "  a  white,  light,  amorphous 
powder,  odorless  and  tasteless,  and  permanent 
in  dry  air.  Insoluble  in  water  or  alcohol,  but 
completely  soluble  in  hydrochloric  or  sulphuric 
acid,  and  also  in  potassium  hydroxide  T.S. 
When  heated  to  redness,  it  loses  about  34  per- 
cent, of  its  weight."    U.  S. 

Tests. — "A  solution  of  1  Gm.  of  Aluminum 
Hydroxide  in  20  Cc.  of  diluted  hydrochloric 
acid  should  not  at  once  assume  a  blue  color  on 
the  addition  of  1  drop  of  potassium  ferro- 
cyanide  T.S.  (limit  of  iron),  and  should  not 
give  more  than  a  faint  cloudiness  with  barium 
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chloride  T.S.  (limit  of  sulphate).  If  1  Gm.  of 
the  salt  be  boiled  with  20  Cc.  of  distilled  water, 
and  the  liquid  filtered,  the  filtrate  should  not 
have  an  alkaline  reaction,  and  on  evaporation 
should  leave  a  residue  weighing  not  more  than 
0.005  Gm.  (limit  of  alkali  salts).  A  solution  of 
the  salt  (1  in  20)  in  diluted  hydrochloric  acid 
should  not  respond  to  the  Time-Limit  Test  for 
heavy  metals  (see  Part  III,  Test  No.  121). 
(The  subsequent  addition  of  ammonia  water, 
as  directed  in  this  test,  should  be  omitted)." 
U.  S. 

Uses. — A  very  feebly  astringent  and  desic- 
cant  powder,  sometimes  used  externally  as  an 
application  in  inflammatory  affections  of  the 
skin.  So  far  as  our  experience  goes,  it  is  very 
rarely  employed  in  this  country. 

ALUMINI  SULPHAS.  U.  S. 

ALUMINUM  SULPHATE 

(a-lu'mi-nl  sul'phas) 

Ala  ( S04 )  a  +  1 6HaO  =  625.93 

"  It  should  contain  not  less  than  99.5  percent, 
of  pure  Aluminum  Sulphate."  U.  S. 

Sulfate  d'Alumlne,  Fr. ;  Aluminium  sulfurlcum, 
P.  O.;  Aluminium  sulfat,  Schwefelaaure  Thonerde,  O. 

A  process  was  given  in  the  U.  S.  P.  1870  for 
the  preparation  of  this  salt,  but  the  1880  Com- 
mittee of  Revision  very  properly  omitted  the 
process,  merely  giving  a  description  and  tests 
for  the  salt.  The  process  of  1870  is  as  follows : 
"  Take  of  Alum,  Carbonate  of  Sodium,  each, 
four  troyounces;  Sulphuric  Acid  a  troyounce 
and  one  hundred  and  fifty  grains;  Water  a 
sufficient  quantity.  Dissolve  the  salts  sep- 
arately, each  in  six  fluidounces  of  boiling  water, 
and  pour  the  solution  of  the  Alum  gradually 
into  that  of  the  Carbonate  of  Sodium,  then 
digest  with  a  gentle  heat  until  the  evolution  of 
carbonic  acid  ceases.  Collect  upon  a  filter  the 
precipitate  formed,  and  wash  it  with  water, 
until  the  washings  are  no  longer  affected  by 
chloride  of  barium.  Next,  with  the  aid  of  heat, 
dissolve  the  precipitate  in  the  Sulphuric  Acid, 
previously  diluted  with  half  a  pint  of  Water, 
and,  having  filtered  the  solution,  evaporate  it 
until  a  pellicle  begins  to  form.  Then  remove 
it  to  a  water-bath,  and  continue  the  evaporation, 
with  constant  stirring,  until  a  dry  salt  remains. 
Lastly,  preserve  this  in  a  well-stoppered  bottle." 
U.  S.  1870. 

The  sodium  of  the  carbonate  unites  with  the 
sulphuric  acid  of  the  aluminum  sulphate,  with 
the  escape  of  the  carbon  dioxide,  and  the  pre- 
cipitation of  the  aluminum  in  the  form  of  an 
hydroxide,  while  the  undecomposed  ammonium 
sulphate  of  the  alum,  and  the  newly  formed 
sodium  sulphate,  remain  in  solution.  The 
aluminum  hydroxide  is  then  washed  in  order  to 
separate  any  portion  of  the  sulphates  adhering  to 
it,  the  absence  of  which  is  shown  by  the  non-ac- 
tion of  barium  chloride  on  the  washings.  It  now 
remains  to  unite  the  aluminum  hydrozide  and 


sulphuric  acid,  which  is  affected  by  heating  them 
with  water ;  the  salt,  which  is  formed  in  solu- 
tion, is  obtained  by  evaporating  the  solution  to 
dryness.  It  may  also  be  obtained  from  the 
solution  by  the  addition  of  alcohol,  which  pre- 
cipitates it.  In  the  process  the  several  sub- 
stances are  used  in  very  nearly  saturating 
proportions.  (See  paper  on  Aluminum  Sul- 
phate by  J.  U.  Lloyd,  N.  R.,  Aug.  1879,  p. 
237.) 

Aluminum  sulphate  may  be  prepared  also  by 
the  process  of  Huria  and  Brunei,  which  con- 
sists in  exposing,  in  an  iron  cylinder,  aluminum 
and  ammonium  sulphate  (ammonium  alum), 
first  dried  to  separate  its  water  of  crystallization, 
to  a  cherry-red  heat.  Aluminum  sulphate  re- 
mains in  the  cylinder,  and  the  volatilized  pro- 
ducts are  collected  in  water.  The  chief  of 
these  is  ammonium  sulphite,  which  serves  for 
the  preparation  of  a  fresh  portion  of  alum, 
after  having  been  changed  into  the  sulphate  by 
oxidation  in  the  air.  It  is  now  also  obtained 
in  enormous  quantities,  for  use  in  the  place 
of  alum  as  a  mordant  in  dyeing,  as  one  of  the 
by-products  in  the  manufacture  of  soda  from 
cryolite.  Aluminum  sulphate  is  also  obtained 
from  bauxite. 

The  American  production,  chiefly  from 
bauxite,  in  1901  amounted  to  74,721  short  tons; 
in  1902  to  80,075  tons;  and  in  1903  to  80,726 
tons. 

Sometimes  free  sulphuric  acid  exists  in  alumi- 
num sulphate.  It  may  be  recognized  by  the 
salt  imparting  a  strongly  acid  reaction  to  alco- 
hol, also  by  the  fact  that  the  dark  violet  color 
imparted  to  decoction  of  logwood  by  aluminum 
sulphate  changes  to  brown  in  the  presence  of 
free  acid.  (A.  J.  P.,  Nov.  1873.)  Wittstein 
treats  the  finely  powdered  salt  with  absolute 
alcohol;  if  the  latter  does  not  become  acid,  no 
free  acid  is  present.  (See  also  Proc.  A.  Ph.  A., 
1887,  p.  216.)  Egger  recommends  Petten- 
kofer's  bile  reaction  for  the  detection  of  free 
sulphuric  acid  in  aluminum  sulphate  and  alum. 
(Chem.  News,  1889,  p.  169.) 

Properties. — As  procured  by  the  process  of 
1870,  aluminum  sulphate  is  in  the  form  of  a 
white  powder.  It  may,  however,  be  obtained  in 
lamellar  crystals.  It  is  described  in  the  U.  S. 
P.  (8th  Rev.)  as  "a  white,  crystalline  powder, 
or  shining  plates,  or  crystalline  fragments ;  with- 
out odor,  having  a  sweetish  and  afterwards  an 
astringent  taste,  and  permanent  in  the  air."  U. 
S.  As  seen  in  commerce,  it  is  usually  in  flat- 
tened crystalline  cakes,  which  appear  as  though 
formed  by  the  cooling  of  soft  masses  of  minute 
crystals.  It  has  a  sour  as  well  as  sweet  and 
very  astringent  taste,  is  soluble  in  its  weight 
of  water,  and  has  an  acid  reaction. 

The  salt  is  "  soluble  in  1  part  of  water  at 
25°  C.  (77°  F.),  more  soluble  in  boiling  water, 
but  insoluble  in  alcohol.  When  gradually 
heated  to  about  200°  C.  (392°  P.),  it  loses  its 
water  of  crystallization  (45.7  percent,  of  its 
weight).  The  aqueous  solution  of  the  salt  has 
an  acid  reaction  upon  blue  litmus  paper.     The 
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aqueous  solution  of  the  salt  yields,  with  barium 
chloride  T.S.,  a  white  precipitate  insoluble  in 
hydrochloric  acid;  and  with  potassium  hy- 
droxide T.S.,  a  white,  gelatinous  precipitate 
which  is  soluble  in  an  excess  of  the  alkali,  but 
which  is  again  separated  on  the  addition  of 
a  sufficient  amount  of  ammonium  chloride 
T.S."    U.  S. 

It  is  formed  by  the  union  of  one  molecule 
of  alumina,  which  is  an  aluminum  sesquioxide, 
and  three  molecules  of  sulphuric  acid,  Ala(S 
04)3,  and,  when  crystallized,  contains  sixteen 
molecules  of  water.  The  salt  is,  therefore,  an 
aluminum  trisulphate. 

Tests. — "  If  1  Gm.  of  Aluminum  Sulphate  be 
gently  heated  with  5  Cc.  of  potassium  hy- 
droxide T.S.,  the  liquid  should  not  evolve  the 
odor  of  ammonia.  A  filtered,  aqueous  solution 
of  the  salt  (1  in  10)  should  not  become  more 
than  faintly  opalescent  within  five  minutes  after 
the  addition  of  an  equal  volume  of  tenth-normal 
sodium  thiosulphate  V.S.  (limit  of  free  acid). 
The  aqueous  solution  of  the  salt  (1  in  10)  should 
not  respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  Part  III,  Test  No.  121).  (The 
subsequent  addition  of  ammonia  water,  as 
directed  in  this  test,  should  be  omitted).  The 
addition  of  5  drops  of  potassium  ferrocyanide 
T.S.  to  20  Cc.  of  the  aqueous  solution  of  the  salt 
(1  in  20)  should  not  produce  at  once  a  blue 
coloration  (limit  of  iron)."   U.  S. 

Uses. — The  soluble  simple  salts  of  aluminum 
have  the  property  of  opposing  animal  putrefac- 
tion, but  the  sulphate  is  probably  the  most 
powerful  and  certainly  is  the  most  used.  It 
has  been  employed  in  aqueous  solution  (20 
grains  in  a  fluidounce  up  to  saturation  pro  re 
nata)  as  an  antiseptic,  detergent  application 
to  foul  ulcers,  and  as  an  injection  in  fetid  dis- 
charges from  the  vagina.  Solution  of  alumi- 
num sulphate  is  capable  of  dissolving  a  con- 
siderable quantity  of  recently  precipitated  gela- 
tinous alumina.  Such  a  solution,  impregnated 
with  benzoin,  has  been  proposed  by  Mentel  as  a 
haemostatic,  under  the  name  of  benzoinated  solu- 
tion of  alumina.  It  resembles  the  styptic  liquid 
of  Pagliari.  It  is  prepared  by  saturating  with 
gelatinous  alumina  a  solution  made  of  eight 
ounces  of  aluminum  sulphate  dissolved  in  a  pint 
of  water.  To  the  saturated  solution  six  drachms 
of  bruised  amygdaloid  benzoin  are  added,  and 
the  whole  is  kept  at  a  temperature  of  about 
150°  F.  for  six  hours,  with  occasional  agita- 
tion, so  that  the  liquid,  after  filtration,  may  have 
about  the  density  1.26.  This  liquid,  put  in  a 
cool  place  for  several  days,  so  as  to  deposit 
some  crystals  of  alum,  forms  the  benzoinated 
solution,  remarkable  for  its  very  sweet  odor  and 
astringent  balsamic  taste.  Benzoinated  solution 
of  alumina,  diluted  in  the  proportion  of  from 
two  to  five  fluidrachms  to  the  pint  of  water,  has 
been  found  useful  as  an  injection  in  leucor- 
rhcea.  Aluminum  sulphate  in  saturated  solu- 
tion has  been  used  for  the  preservation  of  cada- 
vers for  dissection,  but  is  much  inferior  to  zinc 
chloride. 


AMMONIA. 

AMMONIA 

( ^ni-ino'ni-a ) 

NH3  =  16.93 

All  -the  ammoniacal  compounds  owe  their  dis- 
tinctive properties  to  their  combination  with  a 
peculiar  gaseous  substance,  composed  of  nitro- 
gen and  hydrogen,  called  ammonia.  This  is 
most  easily  obtained  by  the  action  of  lime  on 
ammonium  chloride,  or  sal  ammoniac, — when 
the  lime  unites  with  the  hydrochloric  acid,  so 
as  to  form  calcium  chloride  and  water,  and 
expels  the  ammonia.  It  is  transparent  and 
colorless,  like  common  air,  but  possesses  an 
acrid  taste  and  an  exceedingly  pungent  odor. 
It  has  a  powerful  alkaline  reaction,  and,  from 
this  property  and  its  gaseous  nature,  was  called 
the  volatile  alkali  by  the  earlier  chemists.  Its 
sp.  gr.  is  0.59.  It  is  irrespirable,  the  glottis 
closing  spasmodically  when  the  attempt  is 
made  to  breathe  it.  Each  molecule  consists 
of  one  atom  of  nitrogen  and  three  of  hy- 
drogen, or,  in  volumes,  of  one  volume  of  ni- 
trogen and  three  volumes  of  hydrogen,  con- 
densed into  two.  Its  formula  is  NHa.  The 
sources  of  ammonia  will  be  mentioned  else- 
where (see  Ammonii  Chloridum,  p.  131),  but  a 
synthesis  of  ammonia  from  simple  elements  may 
be  noted  here.  Hydrogen,  nitrogen,  and  aque- 
ous vapor  in  the  presence  of  porous  contact  sub- 
stances like  pumice,  charcoal,  etc.,  unite  to 
form  ammonia,  and  this,  in  the  presence  of 
CO  and  COa,  gives  rise  to  ammonium  formate 
or  carbonate. 

As  the  gas  ammonia  exists  in  the  free  state, 
the  molecule  NHa  is  a  definite  saturated  com- 
pound under  ordinary  conditions.  When,  how- 
ever, ammonia  gas  is  mixed  with  hydrochloric 
acid  gas  or  its  aqueous  solution  with  hy- 
drochloric acid  in  solution,  the  two  unite  to 
form  a  new  compound,  NH4CI,  which  proves  to 
be  a  definite  compound,  analogous  to  potassium 
or  sodium  chlorides.  Berzelius,  therefore,  pro- 
posed to  call  this  ammonium  chloride,  assuming 
that  the  monad  group  (NH4)  acted  like  the 
monad  metal  K  in  forming  compounds,  and 
in  fact  it  is  found  that  when  sulphuric,  nitric, 
carbonic,  and  other  acids  are  neutralized  by 
ammonia  gas  or  solution,  crvstallizable  salts  like 
(NH4)aS04,  NH4NO3,  and  (NH4)aC0s  are 
formed,  which  are  termed  ammonium  sulphate, 
nitrate,  and  carbonate  respectively.  Ammonium 
is  believed  to  exist  although  it  has  not  been 
isolated  in  a  pure  state.  Ammonium  amalgam 
is   a   compound   of   ammonium   with   mercury. 

The  atmosphere  contains  a  minute  proportion 
of  ammonia,  probablv  in  the  state  of  carbon- 
ate.    (A.  Vogel,  N.  R.  Pharm.,  1872.) 

Ozonized  oxygen  oxidizes  the  elements  of  am- 
monia, producing  water  and  nitric  acid;  the 
latter,  uniting  with  undecomposed  ammonia, 
generates  ammonium  nitrate.  Ordinary  oxy- 
gen, under  the  influence  of  platinum-black,  or 
finely-divided  copper,  likewise  oxidizes  the  ele- 
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merits  of  ammonia,  the  nitrogen  to  the  extent 
only  of  forming  nitrous  acid,  with  the  result  of 
producing  ammonium  nitrite. 

AMMONIACUM.  Br. 

AMMONIAC 

(am-mo-ni'jt-cum ) 

"A  gum-resin  exuded  from  the  flowering  and 
fruiting  stem  of  Dorema  Ammoniacum,  D.  Don; 
and  probably  other  species."  Br. 

Gummi-resina  Ammoniacum  or  Doremae,  Ammonia- 
cum ;  Ammoniaque,  Gomme-r£sine  ammoniaque,  Gomme 
ammoniaque,  Fr. ;  Ammoniacum,  P.  O. ;  Ammoniak, 
Ammoniak-gummi.  O. ;  Comma  ammoniaco.  11.; 
Gomo-resina  amoniaco,  Goma  amoniaco,  Sp. ;  Ushek, 
Ar. ;  Semugh  belsheren,  Pen, 

This  gnm-resin  was  dropped  in  the  Eighth 
Revision  of  the  U.  S.  Pharmacopoeia  on 
account  of  its  having  fallen,  at  least  in 
America,    almost    into    desuetude. 

Formerly  ammoniac  was  believed  to  be 
yielded  by  Heracleum  gummiferum,  Willd. ;  this 
plant  was,  however,  ascertained  by  Sprengel  to 
be  a  native  of  the  Pyrenees,  and  not  to  yield  gum 
at  all.  A  substance  resembling  true  gum  am- 
moniac has  long  been  produced  in  Morocco,  and 
has  been  shown  by  Jackson  and  by  Falconer 
to  be  the  product  of  the  Ferula  tingitana,  L. 
This  gum  is  probably  the  ammoniac  of  the 
ancients,  which  was  obtained  from  Africa;  the 
present  official  drug  comes  exclusively  from 
Persia,  and  is  the  product  of  the  plant  first 
found  by  Fontanier  in  the  province  of  Fars, 
subsequently  described  by  Merat  and  De  Lens 
under  the  name  of  Ferula  ammonifera.  David 
Don  (see  Linn.  Trans.,  vol.  16),  determined  that 
this  plant  belonged  to  a  new  genus,  Dorema, 
so  that  the  official  authorities  now  recognize  the 
drug  as  the  product  of  the  Dorema  Ammonia- 
cum, Don,  syn.  Disemeston  gummiferum,  Jau- 
bert  and  Spack  (see  Illustrations  of  Oriental 
Plants,  Paris  1842).  Dorema  Aucheri,  Boiss., 
and  D.  robustum,  Lof  tus,  of  Western  Persia,  are 
believed  to  contribute  to  the  official  drug. 

The  ammoniac  plant  grows  spontaneously  in 
Farsistan,  Irak,  Khorassan,  and  other  Persian 
provinces.  Grant  found  it  abundantly  in 
Syghan  near  Bamian,  on  the  northwest  slope 
of  the  Hindu-Kush  Mountains.  It  attains 
the  height  of  six  or  seven  feet,  and  in  the  spring 
and  early  part  of  summer  abounds  in  a  milky 
juice,  which  flows  out  upon  the  slightest 
puncture.  From  the  accounts  of  travellers,  it 
appears  that  in  the  month  of  May  the  plant 
is  pierced  in  innumerable  places  by  an  insect  of 
the  beetle  kind.  The  juice,  exuding  through 
the  punctures,  concretes  upon  the  stem,  and 
when  quite  dry  is  collected  by  the  natives. 
Fontanier  states  that  the  juice  exudes  spon- 
taneously, and  that  the  harvest  is  about  the 
middle  of  June.  According  to  Grant,  the  drug 
is  collected  in  Syghan,  like  asafetida,  from  the 
root  of  the  plant.  The  gum-resin  is  sent  to 
Bushire,    whence   it    is   transmitted   to   India, 


chiefly  to  Bombay.  A  small  portion  is  said  to 
be  taken  to  the  ports  of  the  Levant,  and  thence 
distributed.  The  name  of  the  drug  is  thought 
to  have  been  derived  from  the  temple  of  Jupiter 
Ammon  in  the  Libyan  desert,  where  the  am- 
moniac of  the  ancients  is  said  to  have  been 
collected;  but  Don  considers  it  a  corruption  of 
Armeniacum,  originating  in  the  circumstance 
that  the  gum-resin  was  formerly  imported  into 
Europe  through  Armenia.  The  African  Am- 
moniac, which  is  said  to  have  appeared  in  the 
London  market  only  in  the  years  1857  and 
1871,  has  been  described  by  Daniel  Hanbury 
as  follows.  It  is  "  in  large,  compact,  dark, 
heavy  masses,  formed  of  agglutinated  tears  of 
a  gum-resin  of  hard,  waxy  consistence.  The 
tears  are  opaque,  white  or  of  a  pale  greenish 
yellow,  mixed  with  others  of  a  blackish  brown, 
which,  with  vegetable  and  earthy  impurities, 
constitute  a  large  portion  of  the  mass."  The 
odor  of  the  drug  is  feeble,  and  quite  different 
from  that  of  the  Persian  gum-resin;  its  taste 
slightly  acrid  and  very  persistent.  (P.  J., 
March,  1873,  p.  741.)  Examined  by  John 
Moss,  it  was  found  to  consist  of  67.76  per  cent, 
of  resin,  9.1  of  gum,  4.29  of  water  and  vola- 
tile oil,  and  18.85  of  bassorin  and  insoluble  mat- 
ters. (Ibid.,  p.  742.)  It  is  used  chiefly  for 
incense  in  Mohammedan  countries,  and  is  sent 
eastward  by  the  caravans,  or  in  vessels  from  the 
ports  of  Morocco  to  Alexandria. 

Properties. — Ammoniac  comes  either  in  the 
state  of  tears,  or  in  aggregated  masses,  and  m 
both  forms  is  frequently  mixed  with  impurities. 
That  of  the  tears,  however,  is  preferable,  as 
the  purest  may  be  conveniently  picked  out  and 
kept  for  use.  These  are  of  an  irregular  shape, 
usually  more  or  less  globular,  from  two  to  eight 
lines  in  diameter,  opaque,  yellowish  on  the  out- 
side, whitish  within,  compact,  homogeneous, 
brittle  when  cold,  and  breaking  with  a  con- 
choidal,  shining,  waxy  fracture.  The  masses  are 
often  of  a  darker  color  and  less  uniform  struc- 
ture, appearing,  when  broken,  as  if  composed 
of  numerous  white  or  whitish  tears,  embedded 
in  a  dirty-gray  or  brownish  substance,  and  fre- 
quently mingled  with  foreign  matters,  such  as 
seeds,  fragments  of  vegetables,  and  sand  or 
earth.  According  to  the  1890  U.  S.  Pharma- 
copoeia, only  such  masses  should  be  considered 
up  to  the  standard  as  are  composed  entirely  of 
tears  "  without  any  intervening  dark-colored 
substance." 

The  odor  of  ammoniac  is  peculiar,  and 
stronger  in  the  mass  than  in  the  tears.  The 
taste  is  slightly  sweetish,  bitter,  and  somewhat 
acrid.  The  sp.  gr.  is  1.207.  When  heated,  the 
gum-resin  softens  and  becomes  adhesive,  but 
does  not  melt.  It  burns  with  a  white  flame, 
swelling  up,  and  emitting  a  smoke  of  a  strong, 
resinous,  slightly  alliaceous  odor.  It  is  partly 
soluble  in  water,  alcohol,  ether,  vinegar  and 
alkaline  solutions.  Triturated  with  water  it 
forms  an  opaque  milky  emulsion,  which  be- 
comes clear  upon  standing.  The  alcoholic  solu- 
tion is  transparent,  but  is  rendered  milky  by 
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the  addition  of  water.  "  The  freshly  fractured 
surface  is  colored  yellow  by  solution  of  potas- 
sium hydroxide,  aud  dark  red  or  orange  by 
solution  of  chlorinated  soda.  If  a  small  frag- 
ment be  strongly  heated  in  a  dry  test-tube^  the 
contents  of  the  tube,  after  cooling,  yield  with 
boiling  water  a  solution  which  when  largely 
diluted  with  water,  and  made  alkaline  with 
solution  of  ammonia,  does  not  exhibit  a  blue 
fluorescence  (distinction  from  asafetida  and 
galbanum)."  Br.  Martius  found  0.4  per  cent. of 
ethereal  oil,  Fliickiger  0.33  per  cent.  (Pflan- 
zenstoffe,  2d  ed.,  p.  962.)  Plugge's  analysis 
gives  1.27  per  cent,  of  volatile  oil,  5.10  per  cent, 
of  water,  2  per  cent,  of  ash,  65.53  per  cent,  of 
resin,  and  26.10  per  cent  of  gum.  Hager  suc- 
ceeded in  procuring  the  volatile  oil  in  a  sep- 
arate state  by  repeated  distillation  with  water. 
It  has  a  penetrating  disagreeable  odor,  and  a 
taste  at  first  mild,  but  afterwards  bitter  and 
nauseous.  Fliickiger  says  that  the  oil  contains 
no  sulphur.  The  resin  in  ammoniacum  usually 
amounts  to  about  70  per  cent.  Unlike  the  gum- 
resin  of  allied  plants  ammoniacum  yields  no 
umbelliferone.  When  melted  with  potassium 
hydroxide  it  affords  protocatechuic  acid  and 
resorcinol.  The  resin  of  ammoniac  is  dissolved 
by  alcohol,  and  by  the  fixed  and  volatile  oils ;  but 
it  is  divided  by  ether  into  two  resins,  of  which 
one  is  soluble  and  the  other  insoluble  in  ether. 
Plugge  states  that  sodium  hypobromite,  made 
by  dissolving  30  grammes  of  pure  sodium  hy- 
droxide in  water,  adding  20  grammes  of  bro- 
mine, cooling  the  mixture,  and  adding  distilled 
water  until  the  whole  measures  1  liter,  is  a  sen- 
sitive reagent  for  ammoniac  resin.  (A. 
Pharm.,  1883.) 

Tschirch  and  Luz  have  made  an  elaborate  re- 
search of  the  chemistry  of  ammoniac,  and  state 
the  following  conclusions.  Ammoniac  contains 
resin,  gum,  and  volatile  oil,  together  with  about 
3.5  per  cent,  of  a  residue  insoluble  in  water  and 
alcohol.  The  portion  soluble  in  alcohol  and 
ether  is  a  mixture  of  a  so-called  acid  resin  and 
a  neutral  resin,  and  amounts  to  69  per  cent. 
Both  resins  are  free  from  sulphur,  despite  the 
statement  of  Prciszewski,  who  considered  the 
latter  of  them  to  contain  sulphur.  The  saponi- 
fication of  the  so-called  acid  resin  yielded  sali- 
cylic acid  of  the  formulas  CelUOHCOOH  and 
CeHsOHCOOH  +  £H20.  Along  with  this  were 
volatile  acids,  consisting  of  valeric  and  butyric 
acids,  and  an  alcohol  which  belongs  to  the  class 
of  resinotannols,  and  has  the  same  formula  as 
galbaresinotannol,  C18H30O3.  The  resin  is, 
therefore,  a  salicylic  ester  of  resinotannol. 
From  this  resinotannol  both  the  acetyl  and  the 
benzoyl  derivatives  were  made,  and  the  formula 
C18H30O3  thus  established.  On  oxidizing  the 
resinotannol  with  nitric  acid,  styphnic  acid  was 
obtained,  and  on  fusing  it  with  potassium  hy- 
droxide, resorcinol.  Volatile  oil  was  found  in 
small  amount  only.  It  contains  no  umbellif- 
erone, and  is  free  from  sulphur.  The  crude  am- 
moniac showed  traces  of  a  free  acid  which  was 
recognized  as  salicylic  both  by  its  fusing  point 


and  the  ferric  chloride  reaction.  The  gum  con- 
tained 3.5  per  cent,  of  ash,  of  which  1.2  per  cent, 
was  calcium  oxide,  so  that'  the  gum  is  probably 
related  to  gum  arabic,  and  is  an  acid  calcium 
arabinate.  (A.  Pharm.,  1895,  p.  571.)  Diete- 
rich  proposes  the  following  tests :  1.  Loss  at 
100°  C.  (212°  F.).  2.  Per  cent,  of  ash.  3.  Deter- 
mination and  weighing  of  alcohol-soluble  con- 
stituents. 4.  Determination  and  weighing  of 
alcohol-insoluble  constituents.  5.  Saponifica- 
tion number.  6.  Acid  number.  7.  Ester  num- 
ber.   (Ph.  Ztg.,  96,  401,  and  P.  J.,  1900,  647.) 

Uses. — This  gum-resin  is  stimulant  and  ex- 
pectorant, in  large  doses  cathartic,  and,  like 
many  other  stimulants,  may  be  so  given  as 
occasionally  to  prove  diaphoretic,  diuretic,  or 
emmenagogue.  It  has  been  employed  in  medi- 
cine from  the  highest  antiquity,  being  men- 
tioned in  the  writings  of  Hippocrates,  but  is 
now  seldom  administered.  The  complaints  in 
which  it  was  most  frequently  used  were  chronic 
catarrh,  asthma,  and  other  pectoral  affections 
attended  with  deficient  expectoration  without 
acute  inflammation,  or  with  a  too  copious  secre- 
tion from  the  bronchial  mucous  membrane,  de- 
pendent upon  debility  of  the  vessels.  Itis  usually 
administered  in  combination  with  other  ex- 
pectorants, with  tonics,  or  with  emmenagogues. 
Externally  applied,  in  the  shape  of  a  plaster, 
it  is  thought  to  be  useful  as  a  discutient  or 
resolvent  in  white  swellings  of  the  joints,  and 
other  indolent  tumors.  (See  Emplastrum  Am- 
moniaci  cum  Hydrargyro.)  It  is  given  in  sub- 
stance, in  pill  or  emulsion.  The  latter  form, 
however,  is  preferable.  (See  Emulsum  Am- 
moniaci, U.   S.  1890.) 

Dose,  from  ten  to  thirty  grains  (0.65  to  2.0 
Gm.). 

Off.  Prep. — Emplastrum  Ammoniaci  cum  Hy- 
drargyro, Br.;  Mistura  Ammoniaci,  Br.;  Pilula 
Ipecacuanha  cum  Scilla,  Br.;  Pilula  Scillse  Com- 
posita,  Br. 

AMMONII  BENZOAS.  U.  S.,  Br. 

AMMONIUM  BENZOATE 

(am-mo'nl-I  ben'zo-as) 

KB4C7H502=  138.06 

"  It  should  contain  not  less  than  98  percent, 
of  pure  Ammonium  Benzoate  [C6H5.COONH4], 
and  should  be  kept  in  well-stoppered  bot- 
tles." U.  S.  "  This  salt,  C6H5.COONH4,  is  pro- 
duced by  neutralizing  benzoic  acid  with  solution 
of  ammonia."    Br. 

Ammonia?  Benzoas.  Ammonium  Benzoicum,  Ben- 
zoas Ammonicus ;  Benzoate  of  Ammonia :  Benzoate 
d'Ammoniaque,  Fr.  Cod.;  Benzoesaures  Ammonium, 
Ammonium  benzoat,   (?.;  Benzoato  amonico,  Sp. 

The  process  for  the  preparation  of  this  salt 
was  omitted  in  the  1S80  U.  S.  revision.  The 
process  of  U.  S.  1870  is  appended.  "  Take  of 
Benzoic  Acid  tivo  troyounces ;  Water  of  Am- 
monia three  fluidounces  and  a  half,  or  a  suffi- 
cient quantity;  Distilled  Water  four  fluidounces. 
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Dissolve  the  Acid  in  three  fluidounees  and  a 
half  of  the  Water  of  Ammonia,  previously 
mixed  with  Distilled  Water;  evaporate  with 
a  gentle  heat,  occasionally  adding  Water  of 
Ammonia,  if  necessary,  to  maintain  a  slight 
excess  of  the  alkali;  then  set  aside  to  crys- 
tallize, and  dry  the  crvstals  without  heat." 
U.  S.  1870. 

Although  the  quantity  of  ammonia  ordered 
in  the  formula  is  in  excess,  yet,  from  the  feeble 
affinity  between  the  constituents,  and  the  con- 
sequent escape  of  ammonia  during  the  evapora- 
tion, a  portion  of  the  acid  benzoate  would  be 
formed,  if  it  were  not  that  a  little  solution  of 
ammonia  is  from  time  to  time  added  during 
or  near  the  close  of  the  evaporation,  so  as  to 
maintain  the  alkali  in  slight  excess.  The  crys- 
tals, for  the  same  reason,  should  be  dried  with- 
out heat.  If  slightly  evaporated,  and  then 
allowed  to  cool,  the  solution  becomes  a  mass  of 
crystals,  retaining  so  much  water  as  to  render 
it  necessary  to  dry  them  by  means  of  bibulous 
paper. 

Properties. — "  Thin,  white,  laminar  crystals 
or  a  crystalline  powder;  odorless,  or  having  a 
slight  odor  of  benzoic  acid,  a  saline,  bitter,  after- 
wards slightly  acrid  taste,  and  gradually  losing 
ammonia  on  exposure  to  the  air.  Soluble  in 
about  10.5  parti  of  water  and  25  parts  of 
alcohol  at  25°  C.  (77°  F.),  in  1.2  parts  of 
boiling  water,  and  in  7.0'  parts  of  boiling 
alcohol.  The  salt  fuses  at  11)3°  to  194°  ('. 
(379.4°  to  381.2°  P.),  with  decomposition,  and 
when  strongly  heated  emits  vapors  having  the 
odor  of  ainninnia  and  benzoic  acid,  and  is 
finally  completely  volatilized.  The  aqueous 
solution  of  the  salt  is  neutral,  or  very  slightly 
reddens  blue  litmus  paper,  A  saturated  aque- 
ous solution  of  Ammonium  Benzoate  affords 
with  ferric  chloride  T.S.  a  flesh-colored  pre- 
cipitate, and  when  such  a  solution  is  gently 
heated  with  potassium  hydroxide  T.S.  ammonia 
is  evolved.  If  diluted  nitric  acid  be  added  in 
slight  excess  to  the  aqueous  solution  of  the 
salt  (1  in  10),  the  precipitated  benzoic  acid, 
after  collecting  and  washing,  should  respond  to 
the  tests  of  purity  and  identity  given  under 
Acidum  Benzoicum,  and  the  filtrate  from  this 
precipitate  should  not  be  affected  by  barium 
chloride  T.S.  (absence  of  sulphate),  or  by  silver 
nitrate  T.S.  (absence  of  chloride).  If  the 
aqueous  solution  of  the  salt  (1  in  20)  be  acidu- 
lated with  hydrochloric  acid  and  filtered,  the 
filtrate  should  not  respond  to  the  Time-Limit 
Test  for  heavy  metals  (see  Part  III,  Test  No. 
121)."  U.  S.  "Soluble  in  6  parts  of  cold 
water,  in  30  of  alcohol  (90  per  cent.),  and  in 
8  of  glycerin.  It  affords  the  reactions  charac- 
teristic of  ammonium  salts.  An  aqueous  solu- 
tion yields  a  yellowish  or  flesh-colored  pre- 
cipitate when  mixed  with  test-solution  of  ferric 
chloride.  A  strong  aqueous  solution  to  which  a 
little  sulphuric  acid  is  added  affords  a  crystal- 
line precipitate  of  benzoic  acid.  It  should 
yield  no  residue  on  heating  to  redness,  and  no 
characteristic     reaction     with     the    tests     for 


chlorides  or  sulphates.  Its  cold  aqueous  solu- 
tion does  not  at  once  redden  solution  of  litmus 
(absence  of  acid) ;  on  boiling  the  solution  it 
slowly  dissociates  into  benzoic  acid  and  am- 
monia, and  affords  an  acid  reaction."  Br. 
Gmelin  states  that  by  boiling  its  solution  the 
salt  is  converted  into  the  acid  benzoate,  which 
crystallizes  in  feathery  tufts  of  needles.  (Hand- 
book, xii.  38.)  According  to  Lichtenstein,  it  del- 
iquesces in  the  air.  It  gives  a  copious  yellow 
precipitate  with  ferric  salts,  and  is  known  to 
contain  benzoic  acid  and  ammonia,  by  de- 
positing the  former  when  the  solution  is  acidu- 
lated with  hydrochloric  acid,  and  giving  off  the 
latter  when  it  is  heated  with  potassium  hy- 
droxide. According  to  Squire,  the  acid  salt, 
which  is  that  commonly  met  with  in  commerce, 
is  less  soluble  than  the  official  salt,  requiring  60 
parts  of  water  and  12  of  alcohol  for  solution. 
This  is  a  decided  objection  to  it. 

Uses. — Ammonium  benzoate  is  a  slightly 
stimulant  diuretic,  which  acts  chiefly  through  its 
benzoic  acid,  it  being  decomposed  by  the  gastric 
acids,  which  combine  with  the  ammonia,  while 
the  benzoic  acid  is  absorbed,  and  passes  out 
through  the  kidneys  in  the  form  of  hippuric 
acid.  (See  Benzoic  Acid.)  The  salt  has  been 
found  useful  as  an  alterative  diuretic,  in 
chronic  inflammation  of  the  genito-urinary  tract, 
and  as  a  solvent  of  the  phosphatic  deposits, 
through  the  hippuric  acid  into  which  it  is  con- 
verted. It  has  been  employed  in  gouty  affec- 
tions with  a  view  to  the  removal  of  the  deposits 
of  sodium  urate  about  the  joints;  but  it  has 
been  shown  to  have  no  effect  on  the  elimination 
of  uric  acid. 

Dose,  from  ten  to  thirty  grains  (0.65  to  2.0 
(!ni.),  which  may  be  taken  dissolved  in  water. 

AMMONII  BROMIDUM.  U.  S.,  Br. 

AMMONIUM  BROMIDE 

(am-mG'ni-I  brf/mj-dum) 

NIUBr  =  97.29 

"  It  should  contain  not  less  than  97  percent, 
of  pure  Ammonium  Bromide,  and  should  be 
kept  in  well-stoppered  bottles."  U.  S.  "This 
salt,  NEUBr,  is  formed  by  neutralizing  hydro- 
bromic  acid  with  a  solution  of  ammonia."   Br. 

Ammonium  Rromatum ;  Rromhydrate  d'Ammo- 
nlaque,  Fr.  Cod.;  Bromure  d'Ammoulum,  Fr. ;  Am- 
monium bromatum.  P.  O. ;  Ammonium  bromid,  Brom- 
Ammonlum,  Q.;  Bromuro  dl  ammonlo,  It. ;  Bromuro 
amonico,   8p. 

Ammonium  bromide  may  be  made  by  dissolv- 
ing bromine  in  ammonia  water;  but  the  U.  S. 
Pharm.  1870  preferred  the  method  of  first  form- 
ing solution  of  ferrous  bromide,  precipitating 
with  ammonia  water,  separating  by  filtration 
the  ferric  oxide,  and  obtaining  by  evaporation 
the  ammonium  bromide  from  the  solution.  This 
process  is  similar  to  that  by  which  potassium 
bromide  is  prepared.  According  to  Procter,  a 
still  better  method  consists  in  adding  to  bromine 
and  water  sufficient  solution  of  ammonium  sul- 
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phide  to  discharge  the  color,  filtering  to  sep- 
arate the  sulphur,  and  then  evaporating  to  dry- 
ness. Charles  Rice  (A.  J.  P.,  1873,  p.  249). 
recommends  making  ammonium  bromide  by 
double  decomposition  between  hot  solutions  of 
potassium  bromide  and  ammonium  sulphate, 
assisting  the  precipitation  of  potassium  sul- 
phate by  alcohol.  W.  H.  Pile  (Proc.  A.  Ph.  A., 
1874,  p.  434)  published  a  simple  process  for 
this  salt.  Pour  the  bromine  (one  pound)  care- 
fully into  four  times  its  weight  of  distilled 
water  in  a  stone  jar,  add  very  gradually  about 
one  quart  of  solution  of  ammonia,  cover  the 
top  of  the  jar  with  a  glass  plate  when  vapors 
arise,  and  when  all  the  ammonia  has  been  added, 
and  the  solution  is  free  from  the  odor  of  bro- 
mine, it  is  evaporated  and  the  salt  granulated; 
the  yield  is  about  twenty  ounces. 

Properties. — Ammonium  bromide  may  be  ob- 
tained in  colorless  crystals,  but  the  official  salt 
is  also  a  white,  crystalline  powder.  Whether  in 
crystals  or  in  powder,  on  exposure  to  the  air  it 
gradually  becomes  yellowish,  in  consequence  of 
a  partial  decomposition,  by  which  hydrobromic 
acid  appears  to  be  liberated,  as  it  now  changes 
litmus  red.  The  salt  has  a  saline,  pungent 
taste.  Exposed  to  heat,  it  sublimes  un- 
changed. It  is  officially  described  as  in  "  color- 
less, transparent,  prismatic  crystals,  or  a  white, 
crystalline  powder;  odorless,  of  a  pungent, 
saline  taste,  and  permanent  in  dry  air.  Soluble 
in  1.2  parts  of  water,  and  in  12.5  parts  of  alcohol 
at  25°  C.  (77°  F.),  in  0.7  part  of  boiling  water, 
and  in  9  parts  of  boiling  alcohol.  When  heated, 
Ammonium  Bromide  volatilizes  completely, 
without  fusing.  An  aqueous  solution  of  the 
salt  slightly  reddens  blue  litmus  paper."  U.  S. 
It  is  sparingly  soluble  in  ether,  and  is  incom- 
patible with  acids,  acid  salts,  and  spirit  of 
nitrous  ether. 

"  When  the  aqueous  solution  is  gently  heated 
with  potassium  hydroxide  T.S.,  ammonia  is 
evolved.  Silver  nitrate  T.S.  produces  a  yellow- 
ish-white precipitate,  insoluble  in  nitric  acid  or 
in  a  moderate  excess  of  ammonia  water.  If 
to  10  Cc.  of  the  aqueous  solution  of  the  salt  (1 
in  20)  1  Cc.  of  chloroform  be  added,  and  if 
chlorine  water,  which  has  been  diluted  with  an 
equal  volume  of  water,  be  cautiously  intro- 
duced drop  by  drop,  with  constant  agitation, 
the  liberated  bromine  will  dissolve  in  the  chloro- 
form, imparting  to  it  a  yellow  to  orange  color, 
free  from  any  violet  tint  (absence  of  iodide). 
If  a  few  drops  of  diluted  sulphuric  acid  be 
brought  in  contact  with  a  little  of  the  powdered 
salt  on  a  porcelain  plate,  the  salt,  should  not  at 
once  assume  a  yellowish  color  (absence  of  bro- 
mate).  An  aqueous  solution  of  the  salt  (1  in 
100)  should  not  at  once  assume  a  blue  color  with 
potassium  ferrocyanide  T.S.  (limit  of  iron). 
Ten  Cc.  of  an  aqueous  solution  of  Ammonium 
Bromide  (1  in  20),  when  acidulated  with  acetic 
acid,  should  not  be  rendered  turbid  by  the  addi- 
tion of  1  Cc.  of  potassium  sulphate  T.S.  (absence 
of  barium).  The  aqueous  solution  of  the  salt 
(1  in  20),  slightly  acidulated  with  hydrochloric 
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acid,  should  not  respond  to  the  Time-Limit 
Test  for  heavy  metals  (see  Part  III,  Test  No. 
121).  If  3  Gm.  of  the  salt  be  dissolved  in 
sufficient  water  to  measure  100  Cc,  then  10  Cc. 
of  this  solution,  after  the  addition  of  a  few 
drops  of  potassium  chromate  T.S.,  should  re- 
quire not  more  than  31.6  Cc.  of  tenth-normal 
silver  nitrate  V.S.  to  produce  a  permanent  red 
coloration."  U.  S.  "  0.5  gramme  of  the  dry 
salt  dissolved  in  water  should  require  not  more 
than  51.8  and  not  less  than  51.1  cubi^. 
centimetres  of  the  volumetric  solution  of 
silver  nitrate  for  complete  precipitation  (limit 
of  impurities).  It  should  yield  no  residue 
on  being  heated  to  redness,  no  characteristic 
reaction  with  the  tests  for  lead,  iron,  bro- 
mates,  iodides,  or  niti'ates,  and  not  more  than 
the  slightest  reactions  with  the  tests  for  sul- 
phates or  chlorides."   Br. 

Uses. — This  bromide  resembles  potassium 
bromide  in  its  physiological  powers,  but  has  a 
less  depressing  effect  upon  the  arterial  and 
muscular  systems.  It  is  certainly  superior  to 
potassium  bromide  in  most  cases  of  epilepsy 
and  even  of  minor  neuroses. 

Dose,  15  grains  (1  Gm.),  or  one  to  two  drachms 
a  day  (3.9  to  7.7  Gm.),  in  dilute  selution. 

AMMONII  CARBONAS.  U.  S.,  Br. 

AMMONIUM  CARBONATE 

(am-mo'ni-I  ciir'bo-nas) 

C2H11N3O5  =  156.01 

"  It  should  contain  not  less  than  97  percent, 
of  a  mixture  of  Acid  Ammonium  Carbonate 
[C0(0H)0NH4]  and  Ammonium  Carbamate 
[C0(NH2)0NH4]  and  should  yield  not  less 
than  31.58  percent,  of  ammonia  gas.  It  should 
be  kept  in  well-stoppered  bottles,  in  a  cool  place. 
For  dispensing  purposes,  only  the  translucent 
portions  should  be  used."  U.  S.  "A  variable 
mixture  of  ammonium  hydrogen  carbonate,  N 
H4HCO3,  with  ammonium  carbamate,  NH4N 
HaCOa,  produced  on  heating  ammonium  sul- 
phate or  chloride  with  calcium  carbonate."   Br. 

Ammonite  Carbonas,  Br.  1867 ;  Ammoniae  Sesqui- 
carbonas,  Lond.,  Dub. ;  Carbonas  Ammonicus.  Sal 
Volatile  Siccum ;  Volatile  Salt.  Sal  Volatile ;  Car- 
bonate d'Ammonlaque,  Ft:  Cod.;  Alcali  volatll  con- 
cret,  Sel  volatil  d'Angleterre,  Fr. ;  Ammonium  car- 
bonicum,  P.  G. :  Ammonium-carbonat.  Kohlensaures 
Ammonium.  Fliichtiges  Laugensalz,  Reines  Hirsch- 
hornsalz,  O. ;  Carbonato  di  ammonlo,  It. ;  Carbonato 
amonico,  Sp. 

There  have  been  many  methods  of  obtaining 
ammonium  carbonate,  in  all  of  which  the  am- 
monia originated  in  organic  decomposition.  It 
was  probably  originally  prepared  from  putrid 
urine,  and  it  is  sometimes  made  in  Scotland  now 
from  this  source.  A  patent  was  taken  out  in 
England  for  manufacturing  it  from  guano,  and 
another  for  making  it  by  the  direct  combination 
of  its  constituents,  the  carbon  dioxide  and  am- 
moniacal  gases  being  introduced  simultaneously 
into  leaden  chambers.  (Chem.  News,  Dec.  29, 
1865.)     At  present  the  salt  is  manufactured  by 
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subliming  a  mixture  of  either  the  chloride  or  the 
sulphate  with  chalk.  Ammonium  chloride  and 
chalk  (calcium  carbonate)  are  heated  together 
in  iron  pots  or  retorts,  and  sublimed  into  large 
earthen  or  leaden  receivers.  By  the  reciprocal 
action  of  the  salts  employed,  the  carbon  dioxide 
of  the  chalk  unites  with  the  ammonia  of  the 
chloride,  generating  ammonium  carbonate,  and 
the  hydrochloric  acid  with  the  lime,  forming 
water  and  calcium  chloride.  The  carbonate  and 
water  sublime  together  as  hydrated  ammonium 
carbonate,  and  the  residue  is  calcium  chloride. 
The  relative  quantities  of  chalk  and  ammonium 
chloride,  for  mutual  decomposition,  are  50  of 
the  former  and  53.5  of  the  latter,  or  one  mole- 
cule of  each.  But  a  great  excess  of  chalk  is 
usually  taken,  in  order  to  insure  the  perfect  de- 
composition of  the  ammonium  chloride,  any 
redundancy  of  which  would  sublime  with  the 
carbonate  and  render  it  impure. 

Ammonium  sulphate  may  be  substituted  for 
the  chloride  with  much  economy,  as  was  shown 
by  Payen.  This  double  decomposition  between 
ammonium  sulphate  and  calcium  carbonate 
takes  place  in  the  dry  way  only, — that  is,  by 
sublimation.  In  the  wet  way,  the  double  de- 
composition is  reversed,  ammonium  carbonate 
and  calcium  sulphate  reacting  so  as  to  form  am- 
monium sulphate  and  calcium  carbonate.  Large 
quantities  of  this  carbonate  are  manufactured 
indirectly  from  coal  gas  liquor  and  bone  spirit, 
the  ammoniacal  products  in  these  liquors  being 
converted  successively  into  ammonium  sulphate, 
chloride,  and  carbonate.  (See  Ammonii  Chlori- 
dum.)  The  salt  as  first  obtained  has  a  Blight 
odor  of  tar,  and  leaves  a  blackish  carbonaceous 
matter  when  dissolved  in  acids.  Hence  it  re- 
quires to  be  purified,  which  is  effected  in  iron 
pots  surmounted  with  leaden  heads.  The 
American  carbonate  has  almost  supplanted  the 
English  article,  which  was  formerly  used  ex- 
clusively. 

Properties. — The  official  salt  is  described  as 
in  "  white,  hard,  translucent,  striated  masses, 
having  a  strong  odor  of  ammonia  without  empy- 
reuma,  and  a  sharp,  saline  taste.  On  exposure 
to  the  air,  the  salt  loses  both  ammonia  and  car- 
bon dioxide,  becoming  opaque,  and  is  finally  con- 
verted into  friable,  porous  lumps,  or  a  white 
powder."  U.  S.  (Acid  ammonium  carbonate). 
Commercial  ammonium  carbonate,  recently  pre- 
pared, is  in  white,  translucent  masses,  con- 
sisting of  Ammonium  Bicarbonate  (Acid  Car- 
bonate) and  Carbamate. 

"  Slowly  but  completely  soluble  in  about  4 
parts  of  water  at  25°  C.  (77°  P.) ;  it  is  decom- 
posed by  hot  water,  with  the  elimination  of  car- 
bon dioxide  and  ammonia.  By  prolonged  boiling 
with  water,  the  salt  is  completely  volatilized. 
Alcohol  dissolves  the  carbamate,  and  leaves  the 
acid  carbonate.  When  heated,  Ammonium  Car- 
bonate is  completely  volatilized,  without  charring. 
The  aqueous  solution  effervesces  with  acids,  and 
shows  an  alkaline  reaction  with  red  litmus 
paper.  The  aqueous  solution  of  the  salt  (1  in 
20),    when    slightly    supersaturated    with    hy- 


drochloric acid,  should  not  respond  to  the  Time- 
Limit  Test  for  heavy  metals  (see  Part  III,  Test 
No.  121).  Another  portion  of  this  solution 
should  not  be  affected  by  barium  chloride  T.S. 
(absence  of  sulphate).  The  aqueous  solution  of 
the  salt  (1  in  20),  on  the  addition  of  a  slight 
excess  of  silver  nitrate  T.S.,  and  subsequent 
supersaturation  with  nitric  acid,  should  neither 
assume  a  brown  color  (absence  of  thiosulphate) , 
nor  become  more  than  slightly  opalescent  within 
two  minutes  (limit  of  chloride).  If  an  aque- 
ous solution  containing  1  Gm.  of  the  salt  be 
slightly  supersaturated  with  nitric  acid,  and 
then  evaporated  to  dryness  on  a  Avater-bath, 
it  should  afford  a  colorless  and  odorless  residue, 
which,  upon  gentle  ignition,  should  be  com- 
pletely volatilized  (absence  of  empyreumatic  or 
non-volatile  matters).  If  2  Gm.  of  unaltered, 
translucent  Ammonium  Carbonate  be  dis- 
solved in  a  mixture  of  50  Cc.  each  of  dis- 
tilled water  and  normal  sulphuric  acid  V.S., 
boiled  for  a  few  minutes  to  expel  the 
liberated  carbon  dioxide,  and  then  cooled,  not 
more  than  ]2.7  Cc.  of  normal  potassium  hy- 
droxide V.S.  should  be  required  for  exact 
neutralization,  litmus  T.S.  being  used  as  indi- 
cator." U.  S.  "  Exposed  to  the  air  it  becomes 
covered  with  a  white  efflorescence  which  should 
be  only  superficial ;  this  should  be  scraped  off 
before  the  salt  is  used  for  dispensing  purposes. 
It  affords  the  reactions  characteristic  of  ammo- 
nium salts  and  of  carbonates.  Each  gramme 
dissolved  in  40  cubic  centimetres  of  water  should 
require  for  neutralization  at  least  18.7  cubic 
centimetres  of  the  volumetric  solution  of  sul- 
pliuric  acid.  It  should  j'ield  no  residue  on 
being  heated  to  redness,  and  not  more  than 
the  slightest  reactions  with  the  tests  for 
chlorides  or  sulphates.  When  its  aqueous  solu- 
tion is  neutralized  with  an  acid  and  evapo- 
rated to  dryness,  the  residue  should  be  colorless 
and  odorless  (absence  of  tarry  matters)."  Br. 
If  commei'cial  ammonium  carbonate  be  treated 
with  90  or  91  per  cent,  alcohol,  it  is  decom- 
posed into  the  two  salts  of  which  it  is  composed, 
ammonium  carbamate  going  into  solution  while 
the  acid  ammonium  carbonate  remains  undis- 
solved. This  latter  compound  also  remains  un- 
dissolved when  the  commercial  carbonate  is 
treated  with  an  amount  of  water  insufficient  for 
complete  solution.  The  result  of  the  complete 
solution  of  the  commercial  salt  in  water  is  a 
mixture  of  acid  and  neutral  carbonates,  the  car- 
bamate having  been  decomposed  according  to 
the  reaction : 

(NH«)HCOa  +  CO  j  °^4  +  H2O  = 

(NH4)HC03+  (NH4)2C03 
When  long  or  insecurely  kept,  it  gradually 
passes  into  a  bicarbonate,  becoming  opaque  and 
friable,  and  falling  into  powder.  When  heated 
on  a  piece  of  glass,  the  commercial  carbonate 
should  evaporate  without  residue,  and,  if  tur- 
meric paper  held  over  it  undergoes  no  change,  it 
has  passed  into  bicarbonate.     As  prepared  from 
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coal  gas  liquor,  it  sometimes  contains  traces 
©f  tarry  matter,  which  give  a  dark  color  to  its 
solution  in  acids,  but  a  refined  carbonate,  made 
by  resubliming  the  commercial  article,  is  now 
in  the  market,  and  this  alone  should  be  dis- 
pensed in  preparations  for  internal  use.  When 
it  is  saturated  with  nitric  acid,  neither  barium 
chloride  nor  silver  nitrate  causes  a  precipitate. 
The  non-action  of  these  tests  shows  the  absence 
of  ammonium  sulphate  and  chloride.  The 
presence  of  lead  in  small  quantities  was  detected 
by  Bennett  in  commercial  ammonium  carbonate 
(C.  D.,  1904,  203).  It  is  decomposed  by  acids, 
the  fixed  alkalies  and  their  carbonates,  lime 
water  and  magnesia,  solution  of  calcium 
chloride,  alum,  acid  salts  such  as  potassium 
bitartrate  and  bisulphate,  solutions  of  iron 
(except  the  iron  and  potassium  tartrate  and 
analogous  preparations),  corrosive  sublimate, 
lead  acetate  and  subacetate,  and  ferrous  and  zinc 
sulphates.  Traces  of  chlorine  have  been  noticed 
in  some  samples  of  commercial  carbonate,  and  a 
sublimed  salt  which  had  been  sold  as  carbonate, 
was  devoid  of  odor,  hard,  crystalline,  yet  having 
the  external  appearance  of  carbonate,  and  was 
proved  by  Bridges  to  be  anhydrous  ammonium 
bicarbonate.  (A.  J.  P.,  Nov.  1874).  Although 
much  inferior  to  the  official  compound,  this  salt 
is  often  found  in  the  market.  For  papers  on 
testing  commercial  ammonium  carbonate  see  A. 
J.  P.,  1890,  p.  500,  by  G.  M.  Beringer;  also  Ph. 
Era,  1889,  p.  417,  by  Charles  C.  Abbey. 

Uses. — Locally  applied  ammonium  carbonate 
is  an  irritant  and  an  irritant  poison  in  over- 
doses. When  administered  in  therapeutic 
doses  it  is  a  powerful  cardiac  stimulant, 
acting  not  so  rapidly  and  fugaciously  as  the 
solutions  of  ammonia,  but  still  in  a  very  prompt 
and  temporary  manner.  It  is  employed  in 
low  conditions  of  the  system  as  a  stimulant, 
but  it  should  always  be  remembered  that 
its  influence  lasts  for  only  a  short  time,  and 
that  there  is  reason  for  believing  that  when 
continously  given  it  is  apt  to  impair  the  crasis 
of  the  blood.  It  is  probably  eliminated  in 
part  by  the  lungs,  and  certainly  is  a  stimulant 
to  the  respiratory  centres.  It  seems  also  to 
exert  some  influence  upon  the  pulmonary 
mucous  membrane,  and  is  largely  employed  in 
adynamic  pneumonias  and  bronchitis,  in  the 
last  stages  of  phthisis,  etc.  In  some  of  these 
cases  it  does  good  by  increasing  muscular  power 
and  aiding  in  the  expulsion  of  the  sputa. 

Coarsely  bruised  with  the  addition  of  half 
its  bulk  of  stronger  ammonia  water,  and  scented 
with  oil  of  lavender,  it  constitutes  the  common 
smelling-salts,  so  much  used  as  a  nasal  stimu- 
lant in  syncope  and  hysteria.1     It  should  never 

1  In  Mounsey's  recipe  for  the  English  Preston  salts 
the  essence  to  be  added  to  the  carbonate  is  made  as 
follows :  Take  oil  of  cloves,  30  min.  ;  oil  of  lavender 
1  fl.  dr.  ;  oil  of  bergamot  2J/4  fl.  dr  ;  stronger  ammonia 
water  (sp.  gr.  0.880)  10  fl.  dr.  Mix.  The  bottles  are  ' 
to  be  filled  with  ammonium  carbonate,  half  with  the 
salt  coarsely  bruised,  and  the  remainder  with  it  in 
fine  powder  :  and  then  as  much  of  the  above  essence 
as  the  salt  will  readily  absorb  is  to  be  added.  (P.  J., 
xili.  628.) 


be  given  in  powder  or  in  pill,  on  account  of  its 
volatile  nature  and  its  irritant  action  on  the 
mucous  membrane. 

Ammonium  carbonate  is  sometimes  employed 
in  making  effervescing  draughts,  20  grains  of 
the  salt  requiring  for  this  purpose  6  fluidrachms 
of  lemon  juice,  24  grains  of  citric  acid,  or 
25  \  grains  of  tartaric  acid. 

Dose,  five  to  ten  grains  (0.32  to  0.65  Gm.) 
every  two  hours. 

Off.  Prep. — Ferri  Carbonas  Saccharatus,  Br.; 
Liquor  Ammonii  Acetatis,  U.  8.,  Br.;  Liquor 
Ammonii  Citratis,  Br.;  Spiritus  Ammonia  Aro- 
maticus,  U.  8.,  Br. 

AMMONII  CHLORIDUM.  U.  S.,  Br. 

AMMONIUM  CHLORIDE  [Ammonium  Muriate, 
Muriate  of  Ammonia] 

(am-mo'ni-I  phlo'ri-duni) 

NH4C1  =  53.11 

"  It  should  contain  not  less  than  99.5  percent, 
of  pure  Ammonium  Chloride."  U.  S.  "  This 
salt,  NILtCl,  may  be  formed  by  neutralizing 
crude  solution  of  ammonia  or  ammonium  car- 
bonate with  hydrochloric  acid,  and  purifying 
the  product."  Br. 

Ammonium  Muriaticum.  s.  Hydrochloratum,  Chlor- 
uretum  Ammonicum,  Sal  Ammoniacum,  Ammonia? 
Hydrochloras,  s.  Murias ;  Sal  Ammoniac,  Hydrochlo- 
rate  of  Ammonia ;  Chlorhydrate  d'Ammoniaque,  Fr. 
Cod.;  Hydrochlorate  d'Ammoniaque,  Muriate  d'Am- 
moniaque, Sel  Ammoniac,  Chlorure  d'Ammonium, 
Chlorure  d'Ammonium  pur,  Fr. ;  Ammonium  Chlora- 
tum,  P.  O. ;  Ammoniumchlorid,  Salmiak  Chlorammo- 
nium,  Reiner  (gereinigter)  Salmiak,  O. ;  Chloruro  di 
ammonio.  Sale  ammoniaco,  It. ;  Cloruro  amocico, 
Sal  amonlaco,  Up. 

In  the  U.  S.  Pharmacopoeia  of  1870  both  the 
crude  and  the  purified  ammonium  chloride  were 
official,  under  thenames ^Lmmom'i  Chloridum  and 
Ammonii  Chloridum  Purificatum.  The  U.  S.  P. 
(8th  Rev.)  recognizes  but  one,  Ammonii  Chlori- 
dum, but  it  transfers  this  title,  which  formerly 
was  given  to  the  crude  sal  ammoniac,  to  the 
purified  salt,  without  giving  a  process  for  pre- 
paring it.  The  U.  S.  P.  1870  process  is  as 
follows :  "  Take  of  Chloride  of  Ammonium,  in 
small  pieces,  twenty  troyounces;  Water  of  Am- 
monia five  fluidrachms;  Water  two  pints.  Dis- 
solve the  Chloride  of  Ammonium  in  the  water, 
in  a  porcelain  dish,  with  the  aid  of  heat;  add 
the  Water  of  Ammonia,  and  continue  the  heat 
for  a  short  time;  filter  the  solution  while  hot, 
and  evaporate  to  dryness,  with  constant  stir- 
ring at  a  moderate  heat,  until  it  granulates." 
U.  S.  1870. 

This  process  is  used  to  free  the  salt  from 
ferric  chloride,  a  frequent  impurity  of  the  crude 
product,  derived  from  the  subliming  vessels. 

Ammonium  chloride  originally  came  from 
Egypt,  where  it  was  obtained  by  sublimation 
from  the  soot  resulting  from  the  burning  of 
camels'  dung,  which  is  used  in  that  country 
for  fuel,  and  it  is  still  to  be  found  in  the  Indian 
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bazaars  in  an  impure  state  as  it  has  been 
obtained  from  the  unburat  residue  in  the 
interior  of  brick-kilns  in  which  camel's  manure 
is  used  for  fuel.  It  has  long  been  known  in 
China,  where  it  is  obtained  from  the  water  of 
certain  volcanic  springs,  and  exists  in  commerce 
in  various  states  of  purity.  It  is  found  in  the 
fumeroles  of  Vesuvius,  Etna,  Hecla,  and  other 
volcanoes,  as  well  as  in  the  cracks  and  fissures 
in  recent  lava  streams. 

Preparation. — At  present  ammonium  chloride 
is  derived  from  two  principal  sources,  the  arn- 
moniacal  liquor,  called  gas  liquor,  found  in  the 
condensing  vessels  of  coal  gas  works,  and  the 
brown,  fetid  ammoniacal  liquor,  known  under 
the  name  of  bone-spirit,  which  is  a  secondary 
product,  obtained  from  the  destructive  distil- 
lation of  bones,  in  the  manufacture  of  bone 
black.  These  two  liquors  are  the  chief  sources 
of  ammoniacal  compounds,  for  they  are  both 
used  to  procure  ammonium  sulphate,  and  this 
salt  is  employed  directly  or  indirectly  for  ob- 
taining all  the  other  salts  of  ammonium.  A 
third  source  of  increasing  importance  is  its 
production  as  a  by-product  in  ovens  for  coking 
coal.  Other  sources  are  stale  urine,  coal  soot, 
guano,  peat,  and  bituminous  schist. 

Gas  liquor  contains  ammonium  carbonate, 
cyanide,  sulphide,  and  sulphate,  but  principally 
the  carbonate.  It  is  saturated  with  sulphuric 
acid,  and  the  solution  obtained,  after  due  evap- 
oration, furnishes  brown  crystals  of  ammonium 
sulphate.  These  are  then  sublimed  with  so- 
dium chloride  in  iron  pots  lined  with  clay  and 
furnished  with  B  leaden  dome  or  head.  By 
the  mutual  action  of  the  sulphate  and  chlo- 
ride, there  are  formed  ammonium  chloride 
which  sublimes,  and  sodium  sulphate  which 
remains  behind.     Thus: 

(NH4)aS04  +  2NaCl  =  2NH4C1  +  NaaSO* 
Gas  liquor  is  usually  distilled  with  lime  with  the 
aid  of  column  stills,  whereby  a  relatively  pure 
and  strong  solution  of  ammonia  is  obtained. 

This  may  be  further  purified,  however,  from 
empyrcumatic  matter  by  treatment  with  potas- 
sium permanganate  and  then  driven  over  by 
heat  and  absorbed  in  hydrochloric  acid.  In  this 
way,  as  the  solution  becomes  concentrated,  the 
sal  ammoniac  crystallizes  out  in  the  bottom  of 
the  leaden  tanks  in  which  the  absorption  takes 
place.  Impure  sal  ammoniac  may  be  purified 
either  by  crystallization  or  by  sublimation.  In 
the  latter  case  the  sal  ammoniac  is  placed  in  an 
iron  subliming  pot  coated  with  a  composition 
of  clay,  sand,  and  charcoal  and  covered  with 
a  dome  of  lead.  These  pots  are  sometimes  suffi- 
ciently large  to  hold  500  pounds.  A  gentle  fire 
is  kept  up  under  the  subliming  pot  for  seven  or 
eight  days,  when,  the  dome  having  cooled  down, 
and  the  sal  ammoniac  somewhat  contracted,  so 
as  to  loosen  from  the  sides,  the  dome  is  thrown 
off  from  the  iron  pot,  and  about  two  or  three 
hundred-weight  of  white,  semitransparent  sal 
ammoniac  is  knocked  off  in  cakes. 

In  the  destructive  distillation  of  bones  for 
making  bone  black,  the  distilled  products  are 


the  bone  spirit  already  mentioned,  being  chiefly 
an  aqueous  solution  of  ammonium  carbonate, 
and  an  empyreumatic  oil,  called  animal  oil. 
Ammonium  chloride  may  be  obtained  from  the 
bone  spirit  in  the  manner  just  described  for 
procuring  it  from  gas  liquor.  Sometimes,  how- 
ever, the  ammonium  sulphate  is  not  made  by 
direct  combination,  but  by  digesting  the  bone 
spirit  with  ground  plaster  of  Paris.  By  double 
decomposition,  ammonium  sulphate  and  calcium 
carbonate  are  formed.  The  ammonium  sul- 
phate is  then  converted  into  the  chloride  by 
sublimation  with  common  salt.  The  chloride 
a  may  be  formed  by  neutralizing  hydrochloric 
acid  with  ammonia  or  carbonate  of  ammonium, 
and  evaporating  to  dryness."  Br.,  1885. 

Other  processes  have  been  proposed  or  prac- 
tised for  obtaining  ammonium  chloride.  For 
an  account  of  the  manufacture  of  ammoniacal 
salts,  and  for  a  list  of  the  patents  issued  in 
Great  Britain,  since  1827,  for  their  prepara- 
tion, the  reader  is  referred  to  P.  J.,  xi;.  20, 
63,  113. 

Properties. — Commercial  ammonium  chloride 
is  a  white,  transparent,  tough,  fibrous  salt, 
occurring  in  large  cakes  about  two  inches  thick, 
convex  on  one  side  and  concave  on  the  other, 
due  to  the  shape  of  the  dome  of  the  subliming 
apparatus;  the  pieces  are  frequently  tinged  on 
the  surface  with  iron  stains,  owing  to  the  con- 
tact with  the  iron  dome.  It  has  a  pungent, 
saline  taste,  but  no  odor.  Its  sp.  gr.  is  1.45. 
This  salt  is  very  difficult  to  powder  in  the  ordi- 
nary way.  Its  pulverization,  however,  may  be 
readily  effected  by  making  a  boiling  saturated 
solution  of  the  salt  and  stirring  it  as  it  cools. 
The  salt  is  thus  made  to  granulate,  and  in  this 
state,  after  draining  from  the  remaining  solu- 
tion and  drying,  may  be  easily  powdered.  At  a 
red  heat  it  sublimes  without  decomposition  or 
residue.  Exposed  to  a  damp  atmosphere  it  be- 
comes slightly  moist.  It  has  the  property  of  in- 
creasing the  solubility  of  corrosive  sublimate  in 
water.  It  is  decomposed  by  the  strong  mineral 
acids,  and  by  the  alkalies  and  alkaline  earths, — 
the  former  disengaging  hydrochloric  acid,  the 
latter  ammonia,  both  sensible  to  the  smell.  Am- 
monium chloride  is  usually  employed  for  obtain- 
ing gaseous  ammonia,  which  is  conveniently  dis- 
engaged by  lime.  It  is  incompatible  with  lead 
acetate  and  silver  nitrate,  producing  precipitates 
respectively  of  lead  and  silver  chlorides. 

Ammonium  chloride  is  little  subject  to  adul- 
teration. If  not  entirely  volatilized  by  heat,  and 
if  incompletely  soluble  in  water,  it  contains  im- 
purity. As  ordinarily  prepared,  it  contains  fer- 
rous chloride,  and  this  may  be  detected  by  boil- 
ing a  small  portion  of  a  saturated  solution  of  the 
salt  with  a  drop  or  two  of  nitric  acid,  and  then 
adding  potassium  ferrocyanide,  when  the  char- 
acteristic blue  color  occasioned  by  iron  will  be 
produced.  If  the  salt  is  entirely  volatilized  by 
heat,  and  yet  produces  a  precipitate  with  barium 
chloride,  the  presence  of  ammonium  sulphate 
is  indicated.  The  description  and  tests  of  the 
official  salt  are  as  follows: 
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"A  white,  crystalline  powder,  without  odor, 
having  a  cooling,  saline  taste,  and  permanent 
in  the  air.  Soluble  in  2  parts  of  water,  in  50 
parts  of  alcohol,  and  in  5  parts  of  glycerin,  at 
25°  C.  (77°  ¥.),  and  in  one  part  of  boiling 
water.  On  ignition,  Ammonium  Chloride  is 
completely  volatilized,  without  charring.  The 
aqueous  solution  of  the  salt  (1  in  20)  in  ice- 
cold  water,  should  not  redden  blue  litmus  paper 
at  once;  it  affords,  with  silver  nitrate  T.S.,  a 
white,  curdy  precipitate,  which  is  soluble  in 
ammonia  water.  The  aqueous  solution,  when 
gently  heated  with  potassium  hydroxide  T.S., 
evolves  ammonia.  The  aqueous  solution  of  the 
salt  (1  in  20)  should  not  respond  to  the  Time- 
Limit  Test  for  heavy  metals  (see  Part  III,  Test 
No.  121),  nor  should  it  be  affected  by  barium 
chloride  T.S.  (sulphate),  nor  diluted  sulphuric 
acid  (barium),  nor  ammonium  oxalate  T.S. 
(calcium).  When  acidulated  with  hydrochloric 
acid,  the  solution  should  not  assume  a  red  color 
on  the  addition  of  a  few  drops  of  ferric  chloride 
T.S.  (absence  of  sulphocyanate) .  Twenty  Cc. of 
the  aqueous  solution  of  the  salt  (1  in  20) 
should  not  at  once  assume  a  blue  color  on  the 
addition  of  5  drops  of  potassium  ferrocyanide 
T.S.  (limit  of  iron).  If  to  1  Gm.  of  the  salt 
a  little  nitric  acid  be  added,  and  the  mixture 
evaporated  to  dryness  in  a  porcelain  dish  on  a 
water-bath,  a  white  residue  should  be  obtained, 
which,  when  more  strongly  heated,  should  be 
volatilized  (absence  of  empyreumatic  or  non- 
volatile substances).  If  1  Gm.  of  Ammonium 
Chloride  be  dissolved  in  sufficient  distilled  water 
to  measure  100  Cc,  then  10  Cc.  of  this  solution 
should,  after  the  addition  of  five  drops  of  potas- 
sium chromate  T.S.,  require  not  less  than  18.7 
Cc.  of  tenth-normal  silver  nitrate  V.S.  to  pro- 
duce a  permanent  red  color."  U.  S.  "  It  should 
yield  no  residue  on  being  heated  to  redness,  and 
no  characteristic  reaction  with  the  tests  for 
lead,  copper,  arsenium,  calcium,  carbonates,  or 
nitrates,  and  only  the  slightest  reactions  with 
the  tests  for  iron,  or  for  sulphates.  Its  aqueous 
solution  should  not  give  a  blood-red  coloration 
with  test-solution  of  ferric  chloride  (absence  of 
thiocyanates)."    Br. 

Uses. — Ammonium  chloride  has  the  stimulant 
properties  of  ammonia,  and  probably  differs 
little  in  its  physiological  powers  from  the  car- 
bonate, but  it  is  believed  by  many  to  be  less 
fugacious  in  its  action  and  to  be  less  stimulant 
to  the  circulation  than  is  the  latter  salt.  Clin- 
ical experience  has  also  led  to  a  somewhat 
particular  use  of  it  in  diseases.  It  is  one  of 
the  most  employed  of  the  stimulant  expecto- 
rants in  the  advanced  stages  of  acute  bronchitis 
and  in  chronic  bronchitis,  also  in  catarrhal 
pneumonia.  It  has  been  very  highly  recom- 
mended of  late  years  in  chronic  hepatic  torpor 
and  engorgement,  and  even  in  acute  hepatitis, 
by  W.  Stewart,  who  gives  twenty  grains  of  it 
three  times  a  day  and  continues  its  use  for 
weeks.  We  have  seen  catarrhal  jaundice  appar- 
ently very  much  benefited  by  it.  Many  years 
ago  it  was  a  favorite  remedy  as  a  resolvent  in 


chronic  glandular  enlargements,  but  at  present  it 
is  rarely  so  employed.  There  is  much  testimony 
as  to  the  value  of  ammonium  chloride  in  cer- 
tain obscure  nervous  affections,  especially  hemi- 
crania,  ovaralgia,  dysmenorrhea,  sciatica,  and 
various  other  neuralgic  disorders.  The  usual 
expectorant  dose  of  the  chloride  is  five  to  ten 
grains  (0.32  to  0.65  Gm.)  every  two  hours, 
administered  in  sweetened  mucilage;  but  for- 
merly in  prostatic  and  other  glandular  enlarge- 
ments it  was  recommended  to  increase  the  dose 
until  half  an  ounce  a  day  was  ingested.  When 
such  amounts  are  given,  the  remedy  is  prone 
to  produce  disordered  digestion,  a  miliary  erup- 
tion, profuse  sweats,  and  scorbutic  symptoms. 

The  vapor  of  ammonium  chloride  has  been 
administered  by  inhalation,  employed  several 
times  a  day,  in  chronic  catarrh,  with  marked 
advantage  by  Gieseler  of  Germany.  Hermann 
Beigel  of  London,  strongly  recommends  its 
inhalation  in  the  nascent  state,  resulting  from  a 
mixture  of  the  two  gases  composing  it.  Three 
bottles  are  used,  one  containing  ammonia  water, 
the  second  an  equivalent  quantity  of  liquid  hy- 
drochloric acid,  and  the  third  half  filled  with 
water,  connected  with  the  first  two  by  tubes, 
and  supplied  itself  with  a  tube  for  inhalation. 
By  inhalation  the  patient  draws  the  two  gases 
from  their  respective  bottles  into  the  third, 
where  they  combine  to  form  ammonium  chlo- 
ride, which  is  freed  from  any  excess  of  either 
gas  by  the  water.  Another  mode  of  inhaling 
ammonium  chloride  is  in  spray,  by  means  of 
the  atomizer;  ten  to  twenty  grains  are  dissolved 
for  the  purpose  in  a  fluidounce  of  water. 

Dose,  five  to  ten  grains  (0.32  to  0.65  Gm.). 

Off.  Prep. — Trochisci  Ammonii  Chloridi,  U.  8. 

AMMONII  IODIDUM.  U.  S. 

AMMONIUM  IODIDE 

(am-mo'ni-I  i-od'j-dum) 

NH4I  =  143.83 

"  It  should  contain  not  less  than  97  percent, 
of  pure  Ammonium  Iodide,  and  should  be  kept 
in  small  amber-colored,  well-stoppered  vials, 
protected  from  light.  When  deeply  colored, 
the  salt  should  not  be  dispensed,  but  it  may 
be  deprived  of  free  iodine  by  adding  to  its 
concentrated  aqueous  solution  sufficient  ammo- 
nium sulphide  T.S.  to  render  it  colorless,  then 
filtering,  and  evaporating  in  a  water-bath  to 
dryness."    U.  S. 

Iodhydrate  d'ammoniaque,  Fr.  Cod. ;  Iodure  d'Am- 
monium,  Fr.  ;  Ammonium  jodatum,  Jodammonium,  O. ; 
Yoduro   amonico,   /S'p. 

No  process  is  given  in  the  U.  S.  P.  (8th  Rev.) 
for  this  salt;  it  was  formerly  prepared  accord- 
ing to  the  method  of  John  A.  Spencer  of  Lon- 
don, the  f ormula  for  which  is  as  follows :  Add 
to  a  portion  of  iodine,  placed  in  a  flask  with  a 
little  water,   a  solution  of  ammonium  sulphy- 
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drate,  until  the  mixture  loses  its  red  color,  and 
is  turbid  from  the  separation  of  sulphur  only. 
Shake  the  flask,  which  causes  the  sulphur,  for 
the  most  part,  to  agglomerate,  and  having  poured 
off  the  liquid,  boil  it  until  all  odor  of  hydro- 
gen sulphide  and  of  ammonia  is  lost.  Then 
filter  the  liquid,  and,  constantly  stirring,  evapo- 
rate it,  first  with  a  naked  flame  until  it  be- 
comes pasty,  and  then  in  a  water  bath  until  it 
forms  a  dry  salt.  In  1864  (A.  J.  P.,  May, 
1864),  Jacobson  proposed  a  process  in  which 
double  decomposition  between  solutions  of  am- 
monium sulphate  and  potassium  iodide  was  em- 
ployed. James  F.  Babcock  {Proc.  A.  Ph.  A., 
1866)  stated  that  on  trial  of  the  first  of  the 
above  processes,  and  of  all  others  in  which  hy- 
drogen sulphide  or  an  alkaline  sulphide  was 
employed,  the  resulting  ammonium  iodide  re- 
tained a  portion  of  sulphur,  which  caused  its 
color  to  change  with  time  to  yellow  and  ulti- 
mately to  brown,  and  rendered  it  unfit  for  the 
accurate  solutions  required  in  photography. 
Having  tried  also  other  formulas,  which  he 
found  objectionable,  he  at  length  satisfied  him- 
self that  Jacobson's  process,  above  described, 
was  the  best  in  use,  and  with  slight  modifications 
would  yield  an  absolutely  pure  product. 

In  a  former  edition  of  the  Dispensatory  may 
be  found  the  exact  process  finally  adopted  by 
Babcock.  It  is  substantially  that  which  was 
official  in  U.  S.  P.  1870  1  and  is  in  close  accord 
with  that  of  Jacobson.  The  object  of  the  first 
step  of  the  process  is  sufficiently  evident. 
After  the  double  decomposition  has  occurred, 
the  alcohol  is  added  to  complete  the  precipita- 
tion of  the  potassium  sulphate;  the  pouring  of 
alcohol  upon  the  cotton  filter  is  to  remove  com- 
pletely from  the  sulphate  all  of  the  iodide.  As 
made  by  this  process,  ammonium  iodide  always 
contains  a  minute  proportion  of  potassium 
sulphate.  Charles  Rice  (A.  J.  P.,  1873,  p.  249) 
calls  attention  to  the  fact  that  the  process  official 
in  U.  S.  P.  1870  is  deficient  in  the  amount 
of  ammonium  sulphate  required,  and  therefore 
wasteful  of  the  more  expensive  iodide;  instead 
of  one  ounce  of  ammonium  sulphate  the  quan- 
tity should  be  867  grains.  The  view  taken  by 
Charles  Rice,  however,  is  that  the  reaction  takes 
place  between  single  molecules  of  the  respec- 
tive salts,  which  is  no  doubt  correct,  whereas 
the  view  of  the  Pharmacopoeia  committee  was 
that  two  molecules  of  the  iodide  reacted  with 
one  of  ammonium  sulphate, 

2KI  +  (NH4)aS0«  =  K2SO4  +  2NH4I 


1  "  Take  of  Iodide  of  Potassium,  in  coarse  powder, 
four  troyounces ;  Sulphate  of  Ammonium,  in  coarse 
powder,  a  troyounce  [this  should  be  867  grains]  ; 
Boiling  Distilled  Water,  two  fluidounces ;  Alcohol, 
Water,  each,  a  sufficient  quantity.  Mix  the  salts,  add 
them  to  the  Boiling  Water,  stir  well,  and  allow  the 
mixture  to  cool  ;  then  add  a  fluidounce  of  Alcohol, 
mix  well,  and  reduce  the  temperature,  by  a  bath  of 
iced  water,  to  about  40°  ;  throw  the  mixture  into  a 
cool  glass  funnel,  stopped  with  moistened  cotton,  and, 
when  the  clear  solution  has  passed,  pour  upon  the 
salt  a  fluidounce  of  a  mixture  containing  two  parts 
of  Water  and  one  part  of  Alcohol.  Lastly,  evaporate 
the  solution  rapidly  to  dryness,  stirring  constantly ; 
and  preserve  the  residue  in  a  well-stoppered  bottle." 
17.  S.  1870. 


Properties. — Ammonium  iodide  occurs  in 
"  minute,  colorless,  cubical  crystals,  or  a  white, 
granular  powder,  without  odor  when  colorless, 
but  emitting  a  slight  odor  of  iodine  when 
colored,  and  having  a  sharp,  saline  taste.  The 
salt  is  very  hygroscopic,  and  soon  becomes  yel- 
low or  yellowish-brown  on  exposure  to  the  air 
and  light,  owing  to  the  loss  of  ammonia  and 
the  liberation  of  iodine.  Soluble  in  0.6  part 
of  water,  and  in  9  parts  of  alcohol  at  25°  C. 
(77°  F.) ;  in  0.43  part  of  boiling  water,  and  in 
3.7  parts  of  boiling  alcohol.  When  heated  on 
platinum  foil,  Ammonium  Iodide  evolves  vapor 
of  iodine,  and  volatilizes  completely  without 
fusing.  The  aqueous  solution  of  the  salt  shows 
a  neutral  reaction  to  litmus  paper,  and  when 
gently  heated  with  potassium  hydroxide  T.S., 
evolves  ammonia.  If  to  5  Cc.  of  the  aqueous 
solution  of  the  salt  (1  in  20)  1  Cc.  of  chlorine 
water  be  added,  iodine  will  be  liberated  and 
impart  to  the  solution  a  light  reddish-brown 
color.  On  agitating  the  mixture  with  a  few  drops 
of  chloroform,  the  latter  will  acquire  a  violet 
color.  Ten  Cc.  of  the  aqueous  solution  of  Am- 
monium Iodide  (1  in  20),  when  acidulated  with 
hydrochloric  acid,  should  not  be  rendered  turbid 
by  the  addition  of  1  Cc.  of  potassium  sulphate 
T.S.  (absence  of  barium).  An  aqueous  solu- 
tion of  the  salt  (1  in  100)  should  not  at  once 
assume  a  blue  color  with  potassium  ferrocyanide 
T.S.  (limit  of  iron),  nor,  after  being  agitated 
with  1  Cc.  of  chloroform,  should  the  latter 
ussuine  a  violet  color  (limit  of  free  iodine). 
The  aqueous  solution  of  Ammonium  Iodide 
(1  in  20),  slightly  acidulated  with  hydrochloric 
acid,  should  not  respond  to  the  Time-Limit  Test 
for  heavy  metals  (see  Part  III,  Test  No.  121). 
If  0.25  Gm.  of  the  salt,  dried  at  100°  C. 
(212°  F.),  be  dissolved  in  5  Cc.  of  ammonia 
water  (10  percent.),  the  solution  shaken  with 
16.9  Cc.  of  tenth-normal  silver  nitrate  V.S., 
and  the  filtrate  supersaturated  with  5  Cc.  of 
nitric  acid,  no  cloudiness  should  make  its 
appearance  within  ten  minutes  (absence  of  more 
than  about  3  percent,  of  chlorides  or  bro- 
mides):1   U.  S. 

Uses. — Ammonium  iodide  is  employed,  both 
externally  and  internally,  as  a  resolvent,  and 
resembles  closely,  in  its  action,  iodine  and  potas- 
sium iodide.  B.  W.  Richardson  of  London, 
has  prescribed  it,  in  the  dose  of  from  one  to 
three  grains,  with  considerable  success,  in 
secondary  syphilis,  chronic  rheumatism,  incip- 
ient phthisis,  and  in  a  variety  of  forms  of 
scrofulous  disorder,  attended  with  glandular 
enlargements.  Richardson  found  a  liniment, 
made  by  dissolving  half  a  drachm  of  the  iodide 
in  an  ounce  of  glycerin,  very  efficacious  in 
enlarged  tonsils,  applied  every  night  with  a 
large  camel's-hair  brush,  and  his  practice  has 
been  followed  to  some  extent  by  other  members 
of  the  profession.  Externally,  this  salt  has 
been  used  as  a  substitute  for  potassium  iodide. 
By  Pennock  it  is  considered  a  good  remedy  in 
certain  cases  of  lepra  and  psoriasis,  in  the  form 
of  ointment,  applied  by  friction  in  the  quantity 
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of  half  an  ounce,  morning  and  evening.  The 
proportions  employed  are  from  twenty  grains 
to  a  drachm  of  the  salt  to  an  ounce  of  lard,  the 
weaker  preparation  being  used  when  the  disease 
is  recent,  the  stronger  when  it  is  chronic.  As 
the  iodide  is  decomposed  by  the  air,  the  oint- 
ment should  be  kept  in  well-stoppered  bottles. 
Dose,  three  to  five  grains  (0.20  to  0.32  Gm.). 

AMMONII  PHOSPHAS.  Br. 

AMMONIUM  PHOSPHATE 

(am-mo'm-i  phos'phas) 

(NH4)aHP04  =  131.15 

"A  salt,  (NH4)aHP04,  which  may  be  ob- 
tained by  neutralizing  phosphoric  acid  with 
solution  of  ammonia."  Br. 

Ammonia?  Phosphas ;  Phosphate  of  Ammonia ; 
Phosphas  Ammonicus  ;  Phosphate  d'Ammonlaque,  Fr.; 
Ammonium  Phosphoricum ;  Phosphorsaures  Ammo- 
niak.  G. 

This  salt  was  introduced  into  the  1880  U.  S. 
P.,  but  was  dropped  at  the  1890  revision. 

Preparation. — The  salt  commonly  found 
in  commerce  is  either  this  acid  phosphate,  or 
a  mixture  of  the  two  acid  salts.  The  official 
salt  may  be  made  by  saturating  the  excess  of 
acid  in  acid  calcium  phosphate  by  means  of  am- 
monium carbonate.  Calcium  phosphate  is  pre- 
cipitated and  ammonium  phosphate  obtained  in 
solution,  which,  being  duly  concentrated  by  a 
gentle  heat,  affords  the  salt  in  crystals  upon 
cooling.  The  method  of  obtaining  the  acid  cal- 
cium phosphate  is  given  under  the  head  of 
sodium  phosphate.  (See  Sodii  Phosphas.) 
Ammonium  phosphate  prepared  in  this  way 
is  a  white  salt,  crystallizing  in  six-sided  tables, 
derived  from  oblique  quadrangular  prisms, 
efflorescent,  insoluble  in  alcohol,  and  soluble 
in  four  parts  of  cold  water.  The  solution  has 
an  alkaline  somewhat  saline  taste,  and  an  al- 
kaline reaction,  and  gives  off  ammonia  when 
heated. 

The  other  acid  phosphate,  NH4H2PO4,  is  ob- 
tained by  boiling  a  solution  of  either  of  the 
other  salts  so  long  as  ammonia  escapes,  and 
then  crystallizing.  Its  crystals  are  four-sided 
prisms,  permanent  in  the  air,  of  an  acid  taste 
and  reaction,  and  soluble  in  5  parts  of  cold 
water.  (Bridges.)  In  a  specimen  of  the  com- 
mon ammonium  phosphate  of  commerce  which 
came  under  our  notice,  we  recognized  both  the 
tabular  crystals  of  the  phosphate  with  two 
molecules  of  ammonium,  having  a  saline  slightly 
acrid  taste,  and  neutral  in  reaction,  and  the 
prisms  of  the  acid  salt,  with  a  sour  and  saline 
taste  and  a  decidedly  acid  reaction. 

The  variety  of  phosphoric  acid  employed  in 
this  formula  is  the  tribasic,  which  forms  three 
salts  with  ammonia,  one  containing  three  atoms 
of  ammonium  without  basic  hydrogen,  which 
is  called  the  neutral  phosphate,  the  second,  two 
molecules  of  ammonium  and  one  of  basic  hy- 
drogen, forming  an  acid  phosphate,  and  the 
third,  one  molecule  of  ammonium  and  two  of 


basic  hydrogen,  forming  also  an  acid  phosphate. 
The  second  of  these  is  the  one  intended  by  the 
U.  S.  (1880)  and  British  Pharmacopoeias,  and 
is  represented  by  the  formula  (NH4)2HP04. 
To  prepare  it,  a  constant  excess  of  ammonia 
must  be  maintained,  and  this  is  done  by  strict 
compliance  with  the  process,  if  the  materials 
are  of  due  strength.  Without  such  a  precaution, 
more  or  less  of  the  more  acid  phosphate  would 
be  generated,  in  consequence  of  the  escape  of 
the  alkali. 

Properties. — Hydrogen  di-ammonium  phos- 
phate, which  is  the  official  salt,  occurs  in  "  col- 
orless, translucent,  monoclinic  prisms,  losing 
ammonia  on  exposure  to  dry  air,  without  odor, 
having  a  cooling,  saline  taste  and  a  neutral  or 
faintly  alkaline  reaction.  Soluble  in  4  parts  of 
water  at  15°  C.  (59°  F.),  in  0.5  part  of  boiling 
water,  but  insoluble  in  alcohol.  When  strongly 
heated,  the  salt  fuses,  afterwards  evolves  am- 
monia, and  at  a  bright  red  heat  is  wholly  dissi- 
pated."  U.  S.  1880. 

Tests. — "  The  aqueous  solution  of  the  salt, 
when  heated  with  caustic  potassa,  evolves 
vapor  of  ammonia.  Addition  of  test-solution 
of  nitrate  of  silver  to  the  aqueous  solution  pro- 
duces a  canary-yellow  precipitate,  soluble  in 
nitric  acid  and  in  ammonia.  The  aqueous  solu- 
tion should  remain  unaffected  by  sulphide  of 
ammonium,  or,  after  being  acidulated  with  hy- 
drochloric acid,  by  hydrosulphuric  acid  (abs. 
of  metals),  or  by  test-solution  of  chloride  of 
barium  (sulphate).  When  acidulated  with 
nitric  acid,  it  should  not  be  rendered  turbid 
by  test-solution  of  nitrate  of  silver  (chloride). 
2  Gm.  of  the  salt  dissolved  in  water  and  pre- 
cipitated with  test-mixture  of  magnesium,  yields 
a  crystalline  precipitate,  which,  when  washed 
with  diluted  water  of  ammonia,  dried,  and 
ignited,  should  weigh  1.68  Gm."  U.  S.  1880. 
This  quantitative  test  was  intended  as  a  means 
of  identifying  the  hydrogen  di-ammonium  salt. 
The  British  Pharmacopoeia  gives  the  following 
quantitative  test.  "  When  2  grammes  are  dis- 
solved in  water,  and  solution  of  magnesium  am- 
monio-sulphate  is  added  in  excess,  a  crystalline 
precipitate  should  be  formed,  which,  after  being 
well  washed  upon  a  filter  with  solution  of  am- 
monia diluted  with  an  equal  volume  of  water, 
and  then  dried  and  heated  to  redness,  weighs 
1.68  grammes.  Its  aqueous  solution  should 
yield  no  characteristic  reaction  with  the  tests 
for  lead,  copper,  or  arsenium,  and  only  the 
slightest  reactions  with  the  tests  for  iron,  chlo- 
rides, or  sulphates."  Br.  The  amount  of  the 
residue,  which  is  magnesium  pyrophosphate, 
indicates  the  quantity  of  phosphoric  acid  con- 
tained in  the  salt. 

Uses. — This  salt  was  first  brought  to  the 
notice  of  the  profession,  as  a  remedy  for  gout 
and  rheumatism,  by  T.  H.  Buckler  (A.  J.  M. 
S.,  1846),  and  has  since  been  so  employed  with 
apparently  useful  results. 

Dose,  from  ten  to  forty  grains  (0.65  to 
2.6  Gm.),  three  or  four  times  a  day,  dissolved 
in  a  tablespoonful  of  water. 
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AMMONII  SALICYLAS.  U.  S. 

AMMONIUM  SALICYLATE 

(?m-m6'm-i  sal-i-cy'l$s) 

NH4C7H503  =  153.94 

"It  should  contain  not  less  than  98  percent., 
of  pure  Ammonium  Salicylate  [CeH4(0H)C0 
ONH4],  and  should  be  kept  in  well-stoppered 
bottles,  protected  from  heat  and  light."   U.  S. 

Ammonium  Salicylicum  ;  Salicylate  d'Ammoniaque, 
Fr.;  Ammoniumsalicylat,  Sallcylsaures  Ammonium,  O. 

This    salt    was    introduced    into  the    U.    S. 
Pharmacopoeia  (8th  Rev.)  and  may  be  made  by 
adding  salicylic   acid  to   ammonia   water  until 
the  latter  is  nearly  neutralized,  then  evaporat- 
ing the  solution   (which  should  be  slightly  acid 
to  litmus  paper)  and  crystallizing.     Care  should 
be   used   to   prevent  contamination   with  iron, 
which  would  give  the  product  a  pinkish  or  red- 
dish tinge,  and  overheating,  which  would  cause 
decomposition,  evidenced  by  a  phenol-like  odor. 
Properties. — Ammonium     salicylate    is    offi- 
cially described  as  in  "  colorless,  lustrous,  mono- 
clinic  prisms,  or  plates,  or  a  white,  crystalline 
powder;  odorless,  and  having  at  first  a  slightly 
saline,  bitter  taste,  and  a  sweetish  after-taste. 
Permanent  in  drv  air.     Soluble  in  0.9  part  of 
water,  and  2.3  parts  of  alcohol  at  25°  C.   (77° 
F.);  freely  soluble  in  boiling  water  and  in   1 
part  of  boiling  alcohol.     When  heated,  the  salt 
fuses  with  decomposition,  giving  off  inflammable 
vapors  and  an  odor  of  phenol,   and  is  finally 
completely  volatilized.     The  concentrated  aque- 
ous solution  should  be  colorless,  it  should  red- 
den blue  litmus  paper,  and  when  gently  heated 
with  potassium  hydroxide  T.S  evolves  ammonia. 
Ferric  chloride  T.S.,  added  to  an  excess  of  a 
concentrated  solution  of  Ammonium  Salicylate, 
produces  a  dark  red  precipitate,  but  imparts  to 
a  very  dilute  solution  (1  in  100)  a  deep  violet- 
blue  color.     If  copper  sulphate  T.S.  be  added 
to  the  aqueous  solution  of  the  salt   (1  in  20), 
a  green  color  will  be  produced.     If  to  0.2  Gm. 
of  the  salt,  contained  in   a   test-tube,  about  1 
Cc.   of  concentrated   sulphuric  acid  be   added, 
and  then  cautiously  about  1  Cc.  of  methyl  alco- 
hol, drop  by  drop,  on  heating  the  mixture  to 
boiling,  methyl  salicylate  will  be  formed,  which 
can  be  recognized  by  its  odor.     If  an  aqueous 
solution  of  Ammonium  Salicylate  (1  in  20)  be 
acidulated  with  hydrochloric  acid  and  filtered, 
the  filtrate  should   not  respond  to  the   Time- 
Limit  Test  for  heavy  metals  (see  Part  III,  Test 
No.  121).     If  diluted  nitric  acid  be  added  in 
slight   excess   to   the  aqueous  solution   of  the 
salt   (1  in  10),  the  precipitated  salicylic  acid, 
after  collecting  and  washing,  should  respond  to 
the   tests   of  purity  and  identity  given   under 
Acidum  Salicylicum."    U.  S. 

Uses. — Ammonium  Salicylate  is  the  best  of 
the  salicylates  for  ordinary  use  in  rheumatism, 
being  less  depressing  and  nauseating  than  the 
official  sodium  salt. 

Dose,  ten  to  twenty  grains  (0.65  to  1.3  Gm.). 


AMMONII  VALERAS.  U.  S. 

AMMONIUM  VALERATE  [Ammonii  Valerianas, 
Pharm.  1890;  Ammonium  Valerianate] 

(^m-mo'ni-I  val'e-ras) 

NH4C5H903=  118.24 

"It  should  contain  not  less  than  98  percent, 
of  pure  Ammonium  Valerate  [C4H9.COONH4], 
and  should  be  kept  in  well-stoppered  bottles." 
U.  S. 

Valerianate  d'Ammoniaque,  Fr.  Cod.;  Baldrian- 
saures  ( Valeriansaures)  Ammonium,  Ammoniumvaler- 
ianat,  Q. ;  Valerianato  amonlco,  tip. 

A  process  for  preparing  this  salt  is  no  longer 
official;  that  of  the  U.  S.  P.  1870  will  be 
found  in  the  U.  S.  D.,  18th  edition,  p.  163. 

Ammonium  valerate  was  introduced  into  the 
U.  S.  Pharmacopoeia  of  1860;  much  difficulty 
was  experienced  by  manufacturing  chemists  in 
procuring  a  crystallized  ammonium  valerate, 
until,  after  a  series  of  experiments,  B.  J.  Crew 
of  Philadelphia,  ascertained  that  it  was  neces- 
sary to  employ  the  monohydratcd  valeric  acid, 
as  the  ordinary  acid  with  three  molecules  of 
water  could  not  be  successfully  used  for  the 
purpose.  The  official  formula  of  1870  was 
based  upon  that  of  Crew,  published  in  the  A. 
J.  P.  (1860,  p.  109).  In  this  formula  the 
monohydratcd  valeric  acid,  procured  by  a 
special  process  (see  Valeric  Acid),  is  saturated 
with  gaseous  ammonia  obtained  in  the  usual 
manner  from  a  mixture  of  ammonium  chloride 
and  lime.  The  saturation  is  known  to  have 
been  effected  when  litmus  paper  is  no  longer 
acted  on.  During  the  operation  heat  is  de- 
veloped sufficient  to  prevent  premature  crys- 
tallization, and,  when  the  saturation  is  com- 
pleted, nothing  more  is  necessary  than  to  allow 
the  solution  to  cool.  Crystallization  soon  begins, 
and  in  a  few  hours  the  contents  of  the  vessel 
become  a  nearly  solid  mass  of  crystals;  these 
should  be  thoroughly  drained,  and,  without  un- 
necessary exposure,  at  once  transferred  to  well- 
stoppered  bottles. 

Properties. — Thus  prepared,  ammonium  val- 
erate is  in  snow  white,  pearly,  four-sided,  tabu- 
lar crystals,  perfectly  dry,  of  an  offensive  odor 
like  that  of  valeric  acid,  and  a  sharp  sweetish 
taste.  Instead  of  liquefying  whenever  exposed 
to  the  air,  as  happened  to  the  salt  formerly 
procured,  it  undergoes  this  change  only  in  a 
moist  atmosphere,  and  effloresces  when  the  air 
is  dry.  It  is  very  soluble  in  water,  ether,  and 
alcohol.  Exposed  to  heat  it  is  in  great  measure 
volatilized  unchanged;  but  a  small  portion,  by 
giving  off  a  part  of  its  ammonia,  is  converted 
into  the  acid  valerate.  Hager  (Ph.  Centralh., 
1879,  p.  465)  states  that  commercial  ammonium 
valerate  is  always  the  acid  salt,  as  is  proved 
by  the  acid  reaction  and  the  strong  rotation  of 
the  crystals  when  placed  upon  cold  water;  the 
neutral  salt  is  obtained  only  with  difficulty,  is 
in  prismatic  crystals,  and  is  easily  liquefied  by 
moderate    temperatures.      It    is    officially    de- 
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scribed  as  in  "  colorless,  or  white,  quadrangular 
plates,  emitting  the  odor  of  valeric  acid,  of  a 
sharp  and  sweetish  taste,  and  deliquescent  in 
moist  air.  Very  soluble  in  water  and  in  alco- 
hol; also  soluble  in  ether.  When  heated,  the 
salt  fuses,  gives  off  vapor  of  ammonia  and  of 
valeric  acid,  and  is  finally  completely  volatilized. 
The  aqueous  solution  shows  an  acid  reaction  to 
blue  litmus  paper,  and,  when  gently  heated  with 
potassium  hydroxide  T.S.,  evolves  ammonia. 
If  a  concentrated,  aqueous  solution  of  Ammo- 
nium Valerate  be  slightly  supersaturated  with 
sulphuric  acid,  an  oily  layer  of  valeric  acid 
will  rise  to  the  surface.  If  a  neutral  solution 
of  the  salt  be  completely  precipitated  by  ferric 
chloride  T.S.,  the  filtrate  should  not  possess  a 
deep  red  color  (absence  of  acetate).  The  aque- 
ous solution  of  the  salt  (1  in  20),  when  slightly 
acidulated  with  hydrochloric  acid  and  filtered 
through  a  small,  wetted  filter,  should  not  re- 
spond to  the  Time-Limit  Test  for  heavy  metals 
(See  Part  III,  Test  No.  121).';   U.  S. 

Uses. — Ammonium  valerate  is  not  poisonous. 
Given  to  dogs  in  the  dose  of  150  grains,  it 
produced  no  inconvenience.  As  a  therapeutic 
agent  it  was  first  brought  to  the  notice  of  the 
profession,  in  1856,  by  Declat  of  Paris  in  the 
form  of  a  solution  by  Pierlot,  an  apothecary  of 
Paris.  Since  then  it  has  been  used  in  various 
diseases,  principally  of  the  nervous  system,  such 
as  hysteria,  epilepsy,  chorea,  neuralgia,  and  is 
certainly  useful  in  various  mild  functional  ner- 
vous affections,  but  in  such  grave  maladies  as 
epilepsy  it  is  powerless.  The  drug  may  be 
conveniently  administered  in  coated  pills,  or 
in  capsules.  Pierlot's  solution,  mentioned 
above,  should  be  made  by  dissolving  a  drachm 
of  valeric  acid  in  thirty-two  drachms  of  dis- 
tilled water,  saturating  the  solution  with  ammo- 
nium carbonate,  and  adding  to  the  salt  formed 
forty  grains  of  the  alcoholic  extract  of  valerian. 
According  to  Pierlot,  the  latter  addition  is  neces- 
sary to  preserve  the  preparation  from  change, 
for  a  simple  solution  of  the  ammoniacal  salt 
is  rapidly  decomposed.  It  will  keep  still  better 
if  the  extract,  when  added  to  the  solution,  be 
mixed  with  a  fluidounce  of  diluted  alcohol, 
with  only  2-i  drachms  of  distilled  water  to 
preserve  the  measure.  The  solution  of  Pierlot 
is  neutral,  color  brown,  odor  of  valerian  strong. 
It  contains  l-25th  of  its  weight  of  the  pure  salt. 
The  dose  is  six  to  thirty  minims  (0.36  to  1.9 
Cc),  given  in  water  or  on  a  lump  of  sugar. 

Dose,  of  ammonium  valerate,  two  to  ten 
grains  (0.13  to  0.6  Gm.). 

AMYGDALA  AMARA.  U.  S.,  Br. 

BITTER  ALMOND 

(^.-myg'dfi-la  ?-ma'r?) 

"  The  ripe  seed  of  Prunus  Amygdalus  Stokes, 
var.  amara  De  Candolle  (Fam.  Rosacece)." 
U.  S.  "  The  ripe  seed  of  Prunus  Amygdalus, 
Stokes,  var.  amara,  Baillon."  Br. 

Semen  Amydali  Amarum :  Amandes  am^res,  F r. 
Cod.;  Amygdalae  Amara?,  P.  O. ;  Bittere  Mandeln,  O. ; 
Mandorle  amare,  It. ;  Almendra  amarga,  It. 


Amygdalus  communis,  Willd.,  Sp.  Plant. 
ii.  982;  Woodv.,  Med.  Bot.  p.  507,  t.  183.— The 
almond  tree  rises  usually  from  fifteen  to  twenty 
feet  in  height,  and  divides  into  numerous 
spreading  branches.  The  leaves  stand  upon 
short  stalks,  are  about  three  inches  long  and 
three-quarters  of  an  inch  broad,  elliptical, 
pointed  at  both  ends,  veined,  minutely  serrated, 
with  the  lower  serratures  and  petioles  glandular, 
and  are  of  a  bright  green  color.  The  flowers 
are  large,  of  a  pale  red  color  varying  to  white, 
with  very  short  peduncles,  and  petals  longer 
than  the  calyx,  and  usually  stand  in  pairs  upon 
the  branches.  The  fruit  is  of  the  peach  kind, 
with  the  outer  covering  thin,  tough,  dry,  and 
marked  with  a  longitudinal  furrow,  where  it 
opens  when  fully  ripe.  "Within  this  covering 
is  a  rough  shell,  containing  the  kernel  or  almond. 

There  are  several  varieties  of  this  species  of 
Amygdalus,  differing  chiefly  in  the  size  and 
shape  of  the  fruit,  the  thickness  of  the  shell,  and 
the  taste  of  the  kernel.  The  two  most  im- 
portant are  Amygdalus  (communis)  dulcis  and 
Amygdalus  (communis)  amara,  the  former 
bearing  sweet,  the  latter  bitter  almonds. 
Another  variety  is  the  A.  fragilis  of  De  Can- 
dolle, which  yields  the  paper-shelled  almonds. 
The  almond  tree  is  a  native  of  Persia,  Syria, 
and  Barbary,  and  is  extensively  cultivated  in 
the  south  of  Europe.  It  has  been  introduced 
into  the  United  States ;  but  in  the  northern  and 
middle  sections  the  fruit  does  not  come  to 
perfection. 

Bitter  Almonds. — These  are  smaller  than  the 
sweet  almonds,  and  are  thus  described  in  the 
U.  S.  Pharmacopoeia.  "  Ovate  or  oblong-lanceo- 
late, 20  to  30  Mm.  long;  seed-coat  thin,  brown, 
finely  downy;  embryo  straight,  white,  and  with 
two  plano-convex  cotyledons;  taste  bitter  and 
oily;  when  triturated  with  water  Bitter  Almond 
yields  a  milk-white  emulsion  which  emits  an 
odor  of  hydrocyanic  acid."  V.  S.  They  have  the 
bitter  taste  of  the  peach  kernel,  and,  though 
when  dry,  inodorous  or  nearly  so,  have,  when 
triturated  with  water,  the  fragrance  of  the 
peach  blossom.  They  contain  nearly  the  same 
ingredients  as  sweet  almonds,  and  like  them  f  orcn 
a  milky  emulsion  with  water.  It  was  formerly 
supposed  that  they  also  contained  hydrocyanic 
acid  and  volatile  oil,  to  which  their  peculiar 
taste  and  odor  and  their  peculiar  operation  upon 
the  system  were  ascribed.  It  was,  however,  as- 
certained by  Robiquet  and  Boutron  that  these 
principles  do  not  pre-exist  in  the  almond,  but 
result  from  the  reaction  of  water;  and  Wohler 
and  Liebig  proved,  what  was  suspected  by 
Robiquet,  that  they  are  formed  out  of  a  pecul- 
iar substance  denominated  amygdalin,  which 
is  the  characteristic  constituent  of  bitter  almonds. 
This  substance,  which  was  discovered  by 
Robiquet  and  Boutron  in  1830,  is  white,  crys- 
tallizable,  inodorous,  of  a  sweetish  bitter  taste, 
unalterable  in  the  air,  freely  soluble  in  water 
and  hot  alcohol,  very  slightly  soluble  in  cold 
alcohol,  and  insoluble  in  ether.  It  is  decom- 
posed by  the  action  of  diluted  acids  or  in  the 
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presence  of  water  by  the  nitrogenous  ferments, 
like  emulsin,  which  accompany  it  in  the  bitter 
almond.     The  reaction  is  as  follows: 

C20H27NO11  +  3H2O  as 
Crystallized 
amygdalin. 

2(C6Hi206)  +  HCN  +  C7HeO  +  H2O 

Dextro-        Hydrocyanic  Oil  of  bitter 
glucose.  acid.  almond. 

It  is  recognized  as  belonging  to  the  glucoside 
class,  compounds  which,  when  decomposed  by 
diluted  acids,  alkalies,  or  ferments,  yield  glucose 
and  some  other  characteristic  decomposition  pro- 
duct. They  may  be  considered  as  esters  of 
glucose  analogous  to  the  esters  of  glycerin  which 
exist  in  the  fats  under  the  name  of  glycerides. 
Liebig  and  "Wohler  give  the  following  process 
for  obtaining  amygdalin,  in  which  the  object  of 
the  fermentation  is  to  destroy  the  sugar  with 
which  it  is  associated.  Bitter  almonds,  pre- 
viously deprived  of  their  fixed  oil  by  pressure, 
are  to  be  boiled  in  successive  portions  of  alcohol 
till  exhausted.  From  the  liquors  thus  obtained 
all  the  alcohol  is  to  be  drawn  off  by  distillation, 
care  being  taken,  near  the  end  of  the  process, 
not  to  expose  the  syrupy  residue  to  too  great 
a  heat.  This  residue  is  then  to  be  diluted  with 
water,  mixed  with  good  yeast,  and  placed  in  a 
warm  situation.  After  the  fermentation  which 
ensues  has  ceased,  the  liquor  is  to  be  filtered, 
evaporated  to  the  consistence  of  syrup,  and  mixed 
with  alcohol.  The  amygdalin  is  thus  precipi- 
tated hi  connection  with  a  portion  of  gum,  from 
which  it  may  be  separated  by  solution  in  boiling 
alcohol,  which  will  deposit  it  upon  cooling.  If 
pure,  it  will  form  a  perfectly  transparent  solu- 
tion with  water.  Any  oil  which  it  may  contain 
may  be  separated  by  washing  with  ether.  One 
pound  of  almonds  yields  at  least  120  grains 
of  amygdalin.  (Ann.  Pharm.,  xxii.  329.) 
Amygdalin  appears  to  be  extensively  diffused  in 
plants,  having  been  noticed  not  only  in  the 
different  genera  of  the  Rosacea?,  as  Amyg- 
dalus,  Cerasus,  and  Prunus,  but  also  by  Wicke 
in  various  Pomacese,  as  Pyrus  Malus,  Sorbus 
Aucuparia,  Sorbus  hybrida,  Sorbus  torminalis, 
Amelanchier  vulgaris,  Cotoneaster  vulgaris,  and 
Crataegus  Oxyacantha.  {Ann.  Ch.  Ph.,  lxxix. 
79.)  It  may  be  advantageously  procured  from 
peach  kernels,  which  have  been  found  to  yield 
80  grains  for  each  avoirdupois  pound,  or  more 
than  1  per  cent.  (A.  J.  P.,  xxvii.  227.)  Ac- 
cording to  the  researches  of  Johannen,  the  emul- 
sin is  contained  in  the  radicle  and  plumule,  and 
in  the  vascular  bundles  of  the  cotyledons,  while 
the  parenchyma  of  the  cotyledons  contains  the 
amygdalin.    (P.  J.,  March,  1888.) 

Amygdalin,  mixed  with  emulsion  of  sweet 
almonds,  gives  rise,  among  other  products,  to 
the  volatile  oil  of  bitter  almond  and  hydro- 
cyanic acid, — the  emulsin  in  the  sweet  almonds 
acting  the  part  of  a  ferment,  by  causing  a  re- 
action between  the  amygdalin  and  water;  and 
the  same  result  is  obtained  when  pure  emulsin 
is  added  to  a  solution  of  amygdalin.  It 
appears,  then,  that  the  volatile  oil  and  hydro- 
cvanic  acid  developed  in  bitter  almonds  when 


moistened  result  from  the  mutual  reaction  of 
amygdalin,  water,  and  emulsin.  Certain  sub- 
stances have  the  effect  of  preventing  this  reac- 
tion, as,  for  example,  alcohol  and  acetic  acid. 
It  is  asserted  that  emulsin  procured  from  other 
seeds,  as  those  of  the  poppy,  hemp,  and  mus- 
tard, is  capable  of  producing  the  same  reaction 
between  water  and  amygdalin,  though  in  a  less 
degree.  (Ann.  Pharm.,  xxviii.  290.)  Amyg- 
dalin appears  not  to  be  poisonous  when  taken 
pure  in  the  stomach,  unless  there  be  emulsin 
in  the  food  in  the  stomach. 

Bitter  almonds  yield  their  fixed  oil  by  pres- 
sure, and  at  the  present  time  this  oil  is  an  article 
of  commerce,  and  is  frequently  sold  as  oil  of 
sweet  almond,  being  produced  from  North 
African  bitter  almonds ;  the  volatile  oil,  impreg- 
nated with  hydrocyanic  acid,  may  be  obtained 
from  the  residue  by  distillation  with  water. 
(See  Oleum  Amygdala;  Amarce.) 

Uses. — Confectioners  employ  bitter  almonds 
for  communicating  flavor  to  orgeat  syrup.  (See 
Syrupus  Amygdala;.)  The  kernel  of  the  peach 
possesses  similar  properties,  and  is  frequently 
used  as  a  substitute.  It  has  been  ascertained 
that  bitter  almond  paste,  and  other  substances 
which  yield  the  same  volatile  oil,  such  as  bruised 
cherry-laurel  leaves,  peach  leaves,  etc.,  have 
the  property  of  destroying  the  odor  of  musk, 
camphor,  most  of  the  volatile  oils,  creosote, 
cod  liver  oil,  the  balsams,  etc.;  and  Mahier, 
a  French  pharmacist,  has  employed  them  suc- 
cessfully to  free  mortars  and  bottles  from  the 
odor  of  asafetida  and  other  substances  of  dis- 
agreeable odor.  All  that  is  necessary  is  first 
to  remove  any  oily  substance  by  means  of  an 
alkali,  and  then  to  apply  the  paste  or  bruised 
leaves.  (See  Amygdala  Dulcis.) 

AMYGDALA  DULCIS.  U.  S.,  Br. 

SWEET  ALMOND 

( fi-niyg'di.i-la   dul'cls) 

"  The  ripe  seed  of  Prunus  Amy g dolus 
Stokes,  var.  dulcis  De  Candolle  (Fam.  Rosa- 
cea;)." U.  S.  "  The  ripe  seed  of  Prunus  Amyg- 
dalus,  Stokes,  var.  dulcis,  Baillon.  It  is  known 
in  commerce  as  the  Jordan  almond."    Br. 

Semen  Amygdali  Dulce  ;  Amandes  douces,  Fr.  Cod.; 
Amygdalae  Dulces,  P.  O. ;  Siisse  Mandeln,  O. ;  Man- 
dorle  dolci.  It. ;  Almendra  dulce,  Sp. 

We  are  supplied  with  sweet  almonds  chiefly 
from  Spain,  the  south  of  France,  and  Southern 
California.  They  are  separated  into  the  soft- 
shelled  and  hard-shelled,  the  former  of  which 
come  from  Marseilles  and  Bordeaux,  the  latter 
from  Malaga.  From  the  latter  port  they  are 
sometimes  brought  to  us  without  the  shell.  In 
British  commerce,  the  two  chief  varieties  are 
the  Jordan  and  Valencia  almonds,  the  former 
imported  from  Malaga,  the  latter  from  Valen- 
cia. The  former  are  longer,  narrower,  more 
pointed,  and  more  highly  esteemed  than  the 
latter.  The  bitter  almonds  are  obtained  chiefly 
from  Morocco,  and  are  exported  from  Mogadon 
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Properties. — The  shape  and  appearance  of 
almonds  are  too  well  known  to  require  descrip- 
tion. Each  kernel  consists  of  two  white  cotyle- 
dons, enclosed  in  a  thin,  yellowish-brown,  bitter 
skin,  which  is  easily  separable  after  immersion 
in  boiling  water.  Deprived  of  this  covering, 
they  are  called  blanched  almonds.  On  exposure 
to  the  air  they  are  apt  to  become  rancid;  but, 
if  thoroughly  dried  and  kept  in  well-closed 
glass  vessels,  they  may  be  preserved  unaltered 
for  many  years.  The  two  varieties  require 
separate  notice. 

Sweet  almonds,  when  blanched,  are  without 
odor,  and  have  a  sweet,  very  pleasant  taste, 
which  has  rendered  them  a  favorite  article  of 
diet  in  all  countries  where  they  are  readily  attain- 
able. They  are,  however,  generally  considered 
difficult  of  digestion.  The  U.  S.  Pharmaco- 
poeia thus  describes  them.  "  Closely  resembling 
the  Bitter  Almond  (see  Amygdala  Amara),  but 
usually  broader,  with  lighter  seed-coat,  having 
a  bland,  sweetish  taste  and  giving  no  odor  of 
hydrocyanic  acid  when  triturated  with  water."  -. 
U.  S.  By  the  analysis  of  Boullay,  it  appears 
that  they  contain,  in  100  parts,  5  parts  of 
pellicle,  54  of  fixed  oil,  24  of  albumen,  6  of 
uncrystallizable  sugar,  3  of  gum,  4  of  fibrous 
matter,  3.5  of  water,  and  0.5  of  acetic  acid, 
comprising  loss.  The  albumen  is  somewhat 
peculiar,  and  is  called  emulsin.  It  may  be 
obtained  separate  by  treating  the  emulsion  of 
almonds  with  ether,  allowing  the  mixture,  aftec 
frequent  agitation,  to  stand  until  a  clear  fluid 
separates  at  the  bottom  of  the  vessel,  drawing 
this  off  by  a  siphon,  adding  alcohol  to  it  so  as 
to  precipitate  the  emulsin,  then  washing  the 
precipitate  with  fresh  alcohol,  and  drying  it 
under  the  receiver  of  an  air  pump.  In  this 
state  it  is  a  white  powder,  inodorous  and  taste- 
less, soluble  in  water,  and  insoluble  in  ether 
and  alcohol.  Its  solution  has  an  acid  reaction, 
and,  if  heated  to  100°  C.  (212°  F.),  becomes 
opaque  and  milky,  and  gradually  deposits  a 
snow-white  precipitate,  amounting  to  about  10 
per  cent,  of  the  emulsin  employed.  (A.  J.  P., 
xxi.  354.)  Its  distinguishing  characteristic  is 
that  of  producing  certain  changes  noticed  pre- 
viously in  amygdalin,  which  property  it  loses 
when  its  solution  is  boiled,  though  not  by 
exposure  in  the  solid  state  to  a  heat  of  100° 
C.  (212°  P.).  {Ibid.,  357.)  It  consists  of 
nitrogen,  carbon,  hydrogen,  and  oxygen,  with 
a  minute  proportion  of  sulphur,  and  is  probably 
identical  with  the  synaptase  of  Robiquet.  L. 
Portes  announced  the  discovery  of  asparagin 
in  sweet  almonds.  (N.  R.,  January,  1877.) 
The  fixed  oil  is  described  under  the  head  of 
Oleum  Amygdalae,  to  which  the  reader  is 
referred.  Sweet  almonds,  when  rubbed  with 
water,  form  a  milky  emulsion,  free  from  the 
odor  of  hydrocyanic  acid,  the  insoluble  matters 
being  suspended  by  the  agency  of  the  albu- 
minous, mucilaginous,  and  saccharine  principles. 

Uses. — Sweet  almonds  have  no  other  influence 
on  the  system  than  that  of  a  nutrient  and 
demulcent.     The  emulsion  formed  by  triturat- 


ing them  with  water  is  a  pleasant  vehicle. 
From  their  nutritive  properties,  and  the  absence 
of  starch  in  their  composition,  they  are  much 
used  in  the  diet  of  diabetics,  as  originally  re- 
commended by  Pavy.  (Guy's  Hosp.  Rep.,  1862, 
p.  213.)  Bitter  almonds  are  more  active,  on 
account  of  the  hydrocyanic  acid  developed  in 
them.  Largely  taken,  they  have  sometimes 
proved  poisonous.  Landerer  mentions  the 
case  of  a  lady  who  was  alarmingly  affected 
by  a  bath  made  from  the  residue  of  bitter 
almonds  after  expression  of  the  fixed  oil  (A.  J. 
P.,  xxviii.)  Wohler  and  Liebig  propose  as  a 
substitute  for  cherry-laurel  water,  which  owes 
its  effects  to  the  hydrocyanic  acid  it  contains, 
but  is  objectionable  from  its  unequal  strength, 
an  extemporaneous  mixture  of  seventeen  grains 
of  amygdalin  and  one  fluidounce  of  an  emul- 
sion made  with  two  drachms  of  sweet  almonds 
and  a  sufficient  quantity  of  water.  This  mixture 
contains,  according  to  the  above-named  chemists, 
one  grain  of  anhydrous  hydrocyanic  acid,  and  is 
equivalent  to  two  fluidounces  of  fresh  cherry- 
laurel  water.  If  found  to  answer  in  practice, 
it  will  have  the  advantage  of  certainty  in  rela- 
tion to  the  dose,  as  amygdalin  may  be  kept 
any  length  of  time  unaltered.  If  the  calcula- 
tion of  Wohler  and  Liebig  be  correct  as  to  the 
quantity  of  acid  it  contains,  not  more  than  half 
a  fluidrachm  (1.8  Cc.)  should  be  given  as  a 
commencing  dose. 

Off.  Prep. — Emulsum  Amygdalae,  U.  S.;  Pulvis 
Amygdala?   Compositus,   Br. 

AMYLIS  NITRIS.  U.  S.  (Br.) 

AMYL  NITRITE  [Amyl  Nitris,  Pharm.  1890] 

(am'y-lls  ni'tris) 

C5H1iNOa=  116.24 

"A  liquid  containing  about  80  percent,  of 
Amyl  (chiefly  Iso-amyl)  Nitrite  [C5HiiN02  = 
116.24],  when  assayed  by  the  process  given 
below.  It  should  be  kept  in  hermetically  sealed 
glass  bulbs,  or  in  dark  amber-colored,  glass- 
stoppered  vials,  in  a  cool  and  dark  place."  U.  S. 
"A  liquid  produced  by  the  interaction  of  amylic 
alcohol  which  has  been  distilled  between  262° 
and  270°  F.  (127.7°  to  132.2°  C.)  and  nitrous 
acid.  It  consists  chiefly  of  iso-amyl  nitrite, 
C5H11NO2,  but  contains  also  other  nitrites  of 
the  homologous  series."   Br. 

Amyl  Nitris,  Br.,  Amylo-nitrous  Ether.  Amyl- 
aether  Nitrosus ;  Ether  amylnitreux,  Fr.  Cod. ;  Ether 
amylazoteux.  Azotite  d'Amyl,  Fr. ;  Amylium  Nitrosum, 
P.  O.;  Amylinitrit,  G. ;  Etere  isoamilnitroso.  It. ; 
Nitrito  de  amilo,  Sp. 

This  substance,  which  was  discovered  by 
Balard  in  1844,  should  not  be  confounded  with 
amyl  nitrate,  C5H11NO3,  which  is  not  used  as 
a  medicine. 

Preparation. — Amyl  nitrite  may  be  prepared 
by  passing  a  stream  of  nitrous  acid  (hypo- 
nitric  acid)  gas  through  purified  amvl  alcohol 
at  a  temperature  of  132°  C.  (269.6°  F.),  or  by 
acting  upon  amyl  alcohol  with  nitric  acid,  as 
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originally  suggested  by  Balard.  The  alcohol 
should  always  first  be  purified  according  to  the 
method  of  Hirsch  _{A.  J.  P.,  1862,  pp.  139, 
328),  by  agitating  with  an  equal  bulk  of  strong 
solution  of  common  salt,  then  distilling  in  a 
retort  with  a  thermometer,  collecting  what 
comes  over  between  125°  C.  (257°  F.)  and 
140°  C.  (284°  F.),  and  redistilling  this  until 
it  has  a  boiling  point  near  132°  C.  (269.6°  F.). 
The  purified  alcohol  should  be  mixed  with 
about  an  equal  bulk  of  nitric  acid  in  a  capacious 
glass  retort,  being  gradually  heated  until  it 
approaches  boiling,  when  the  fire  is  to  be  re- 
moved. As  soon  as  a  thermometer  inserted  into 
the  tubulures  rises  above  100°  C-  (212°  F.)  the 
receiver  is  changed,  because  both  ethyl-amylic 
ether  and  amyl  nitrate  at  such  temperatures 
come  over  freely  and  would  contaminate  the 
product.  The  distillate  obtained  below  100°  C. 
(212°  F.)  is  agitated  with  a  solution  of  potas- 
sium carbonate,  and  the  oily  liquid  which 
separates  is  very  slowly  heated  in  a  clean  retort 
to  96°  C.  (204.8°  F.),  then  the  receiver  is 
changed  and  the  distillate  collected  as  before, 
until  the  thermometer  reaches  100°  C.  (212° 
F.).  That  which  comes  over  between  the  two 
temperatures  is  pure  amyl  nitrite.  It  is  essen- 
tial to  this  process  that  in  everv  case  the  heating 
be  very  gradual.  (A.  J.  P.,  1871,  p.  148.) 
Allen  states  (Com.  Org.  Anal.,  2d  ed.,  i.  159) 
that  the  use  of  nitric  acid  is  certain  to  result 
in  the  formation  of  much  valeric  aldehyde  and 
more  or  less  amyl  nitrate,  and  the  boiling  point 
of  the  former  of  these  bodies  precludes  the 
possibility  of  subsequently  separating  it  by 
fractioning  the  crude  product.  He  therefore 
prefers  the  passing  of  nitrous  acid  gas  into  puri- 
fied amyl  alcohol.  John  M.  Maisch  attempted 
to  produce  amyl  nitrite  by  Redwood's  process 
(A.  J.  P.,  1867,  p.  330)  for  the  production 
of  nitrous  ether,  substituting  amyl  for  ethyl 
alcohol.  He  found  that  the  reactions  occurred 
with  such  excessive  violence  as  to  render  the 
preparation  of  the  nitrite  in  this  way  imprac- 
ticable. Subsequently,  however,  Alfred  Tanner 
pointed  out  (P.  J.,  Nov.  1871,  also  A.  J.  P., 
1872,  p.  21)  that  Maisch  used  a  nearly  anhy- 
drous amyl  alcohol,  and  that  the  reactions  are 
equally  violent  with  ethyl  alcohol  of  similar 
strength.  He  finds  no  difficulty  when  the  fusel 
oil  is  diluted  with  water,  and  prefers  the  pro- 
cess, especially  for  the  production  of  the  drug 
upon  a  small  scale.  Having  introduced  the 
purified  amyl  alcohol  into  a  tubulated  retort 
containing  copper  wire,  he  adds  one-tenth  of 
its  bulk  of  strong  sulphuric  acid,  and  then  the 
same  quantity  of  nitric  acid,  previously  diluted 
with  an  equal  bulk  of  water,  and  heats  gently 
to  63°  C.  (145.4°  F.).  At  this  temperature  the 
reaction  commences,  and  goes  on  very  man- 
ageably, until  a  bulk  about  equal  to  double  the 
quantity  of  nitric  acid  collects  in  the  receiver. 
The  chemical  movement  now  ceases,  and  the 
temperature,  which  has  risen  to  near  100°  C. 
(212°  F.),  begins  to  fall.  More  diluted  nitric 
acid  is  added,  and  the  process  carried  out  as 


before.  These  additions  are  repeated  until  the 
amyl  alcohol  is  exhausted,  which  is  known  by 
the  appearance  of  red  fumes  in  the  retort. 
The  whole  product  is  washed  with  caustic  soda, 
to  remove  hydrocyanic  and  other  acids,  and 
rectified  over  potassium  carbonate,  to  get  rid 
of  moisture.  The  portion  which  distils  over 
between  95°  C.  (203°  F.)  and  100°  C.  (212° 
F.)  is  medicinally  pure  amyl  nitrite.  John 
Williams  (I ear-Book  of  Pharmacy,  1885) 
recommends  the  method  of  passhig  nitrous  acid, 
obtained  by  acting  upon  lump  arsenic  trioxide 
with  nitric  acid,  sp.  gr.  1.350,  into  purified 
amyl  alcohol  until  the  latter  has  assumed  a 
brownish-green  color;  the  product  is  then 
washed  and  distilled  fractionally;  the  distillate 
under  100°  C.  and  105°  C.  amounted  to  nearly 
95  per  cent.  D.  B.  Dott  (P.  J.,  Aug.  31,  1878) 
called  attention  to  the  difficulties  in  the  way  of 
fixing  a  standard  boiling  point  for  amyl  nitrite, 
and  W.  H.  Greene  (.4.  J.  P.,  1879,  p.  65) 
shows  that  nitropentane  (an  isomer  of  amyl 
nitrite)  is  almost  invariably  a  constituent  of 
amyl  nitrite,  and  he  believes  that  commercial 
amyl  nitrite  is  frequently  put  upon  the  market 
unreetified,  specimens  examined  having  boiling 
points  varying  from  70°  C.  (158°  F.)  to  180° 
C.  (356°  P.). 

Dunstan  and  W.  Lloyd  Williams  (P.  J.,  1888, 
p.  487)  have  shown  that  the  supposed  pure 
amyl  nitrite  is  a  mixture  of  a-amyl  nitrite  and 
/3-amyl  nitrite,  arising  from  the  fact  that  the 
amyl  alcohol  used  is  always  a  mixture  of  a-amyl 
alcohol  and  /3-amyl  alcohol  in  varying  propor- 
tions. They  find  the  a-amyl  nitrite  to  be  opti- 
cally inactive  and  to  boil  at  97°  C,  while  the 
/3-amyl  nitrite  has  dextro-rotatory  power  and 
boils  at  about  94°  C.  Much  of  the  commercial 
amyl  nitrite  also  contains  iso-butyl  nitrite,  boil- 
ing at  67°  C.  It  is  a  question  whether  the 
physiological  action  of  commercial  amyl  nitrite 
is  really  due  to  the  amyl  nitrite  or  to  impuri- 
ties, especially  to  the  iso-butyl  nitrite,  but  the 
experiments  of  Brunton  and  Bokenham  (P.  J., 
xix.  490)  indicated  that  the  commercial,  impure 
nitrite  is  stronger  than  either  pure  a-  or  /3-amyl 
nitrite.  According  to  Bals  and  Broglio,  the 
tertiary  amyl  nitrite  differs  from  amyl  nitrite 
in  not  giving  rise  to  toxic  symptoms,  and  in 
being  slightly  hypnotic. 

Properties. — "A  clear,  yellowish  liquid,  of  a 
peculiar,  ethereal,  fruity  odor,  and  a  pungent, 
aromatic  taste.  Specific  gravity :  0.865  to  0.875 
at  25°  C.  (77°  F.).  Almost  insoluble  in  water; 
miscible,  in  all  proportions,  with  alcohol  or 
ether.  It  is  very  volatile,  even  at  a  low  tem- 
perature, and  is  inflammable,  burning  with  a 
yellow,  luminous  and  sooty  flame.  It  boils  at 
about  96°  to  99°  C.  (204.8°  to  210.2°  F.).  If 
1  Cc.  of  normal  potassium  hydroxide  V.S.  and 
10  Cc.  of  water  be  mixed  in  a  test-tube  with 
a  drop  of  phenolphthalein  T.S.,  then  5  Cc.  of 
Amyl  Nitrite  added,  and  the  tube  inverted  a 
few  times,  the  red  tint  of  the  aqueous  layer 
should  still  be  perceptible  (limit  of  free  acid). 
A  mixture  of  1.5  Cc.  of  silver  nitrate  T.S.  and 
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1.5  Cc.  of  alcohol  with  a  few  drops  of  ammonia 
water  should  not  become  brown  or  black  if  1 
Cc.  of  Amyl  Nitrite  be  added  and  the  mixture 
gently  heated  (absence  of  aldehyde).  Amyl 
Nitrite  should  remain  transparent,  or  nearly  so, 
when  exposed  to  the  temperature  of  melting 
ice  (absence  of  water)."     U.  S. 

"Almost  insoluble  in  water;  soluble  in  alco- 
hol (90  per  cent.)  in  all  proportions.  If  it  be 
added  drop  by  drop  to  fused  potassium  hydrox- 
ide, potassium  iso-valerianate  will  be  formed. 
Specific  gravity  0.870  to  0.880.  Submitted  to 
distillation,  about  70  per  cent,  passes  over  be- 
tween 194°  and  212°  F.  (90°  and  100°  C),  the 
bulb  of  the  thermometer  not  dipping  below  the 
surface  of  the  residual  fluid.  A  mixture  of  5 
volumes  with  sufficient  alcohol  (90  per  cent.) 
to  form  100  volumes  affords  a  liquid  of  which 
a  portion  tested  in  a  nitrometer  as  described 
under  '  Spiritus  iEtheris  Nitrosi '  should  yield 
not  less  than  6  times  its  bulk  of  nitric  oxide 
gas.  On  shaking  with  an  equal  volume  of  solu- 
tion of  potassium  hydroxide  the  aqueous  por- 
tion should  have  only  a  pale  yellow  color  (limit 
of  aldehyde).  A  small  quantity  in  a  test-tube 
placed  in  melting  ice  remains  transparent 
(absence  of  water).  It  deteriorates  unless  kept 
in  well-stoppered  bottles."  Br.  According  to 
Carl  E.  Smith  (A.  J.  P.,  1898,  p.  273),  the  U.  S. 
1890  method  of  assay  (Allen's)  is  not  accurate, 
owing  to  the  nitric  oxide  instantly  changing  to 
nitrogen  tetroxide  on  contact  with  air,  and  this 
continuing  to  set  free  iodine  in  the  solution  of 
hydriodic  acid,  thus  registering  too  high  a  result. 
He  proposes  using  a  solution  of  potassium 
chlorate,  nitric  acid,  silver  nitrate,  ferric  ammo- 
nium sulphate,  and  potassium  sulphocyanate. 

Assay. — "  Transfer  about  3  Cc.  of  Amyl 
Nitrite,  which  has  been  previously  shaken  with 
0.5  Gm.  of  potassium  bicarbonate  and  carefully 
decanted,  to  a  tared  100  Cc.  measuring  flask, 
and  weigh  it  accurately.  Add  sufficient  alco- 
hol to  bring  the  volume  to  exactly  100  Cc. 
and  mix  thoroughly.  Introduce  into  a  nitrom- 
eter (see  Part  III,  Gasometric  Estima- 
tions) exactly  10  Cc.  of  the  alcoholic  solu- 
tion, followed  by  10  Cc.  of  potassium  iodide 
T.S.,  and  afterwards  by  10  Cc.  of  normal 
sulphuric  acid  V.S.  When  the  volume  of  gas 
has  become  constant  (within  30  to  60  minutes), 
note  the  volume  of  gas  collected.  Multiply  this 
volume  in  Cc,  by  4.8,  and  divide  the  product 
by  the  original  weight  of  the  Amyl  Nitrite. 
At  the  standard  temperature  and  pressure,  the 
quotient  will  represent  the  percentage  of  Amyl 
Nitrite  in  the  liquid.  The  temperature  correc- 
tion is  one-third  of  one  percent,  of  the  total 
percentage  just  found  for  each  degree, — addi- 
tive if  the  temperature  is  below  25°  C.  (77° 
F.),  and  subtractive  if  it  is  above  25°  C.  (77° 
F.).  The  barometric  correction  is  four-thir- 
tieths of  one  percent,  for  each  millimeter ;  addi- 
tive if  it  is  above,  and  subtractive  if  it  is 
below  760.  When  assayed  according  to  the 
above  method,  it  should  yield  not  less  than  80 
percent,  of  Amyl  Nitrite."  U.  S. 


Uses. — When  inhaled  in  doses  of  from  five 
to  ten  drops,  amyl  nitrite  produces  in  man 
violent  flushing  of  the  face,  accompanied  with 
a  feeling  as  though  the  head  would  burst,  and 
a  very  excessive  action  of  the  heart.  Along 
with  these  symptoms,  after  a  larger  quantity, 
there  is  a  sense  of  suffocation,  and  more  or 
less  marked  muscular  weakness.  As  no  case 
of  serious  poisoning  from  amyl  nitrite  has 
occurred  in  man,  for  a  further  knowledge  of 
its  action  we  are  dependent  upon  studies  made 
on  the  lower  animals.  In  dogs,  rabbits,  cats, 
etc.,  it  induces  effects  similar  to  those  occurring 
in  man,  followed,  after  toxic  doses,  by  violently 
hurried,  panting  respiration,  progressive  loss 
of  muscular  power  and  of  reflex  activity,  and 
finally  death  from  failure  of  respiration,  sen- 
sation and  consciousness  being  preserved  to 
the  last.  Although  the  frequency  of  the  pulse 
may  be  increased,  the  force  of  the  circulation 
is  always  diminished.  This  decrease  of  the 
arterial  pressure  is  in  a  great  measure  due  to 
a  dilatation  of  the  capillaries.  The  vasomotor 
palsy  appears  to  be  chiefly  produced  by  a  direct 
action  upon  the  coats  of  the  capillaries,  but 
may  in  part  be  caused  by  an  influence  exerted 
upon  the  vasomotor  centres.  The  cause  of  the 
acceleration  of  the  pulse  is  a  depressing  action 
upon  the  inhibitory  cardiac  centres,  and  it  is 
also  probable  that  small  quantities  of  the  drug 
act  as  a  primary  stimulant  to  the  cardiac 
muscle. 

The  diminution  of  voluntary  movements  and 
of  reflex  action  is  chiefly  owing  to  a  powerful 
depressing  influence  exerted  upon  the  spinal 
centres,  although  the  drug  does  act  to  some 
extent  upon  both  motor  nerve  and  muscle, 
lowering  their  functional  activity.  Upon  the 
perceptive  and  conscious  portions  of  the  ner- 
vous system  amyl  nitrite  has  almost  no  influence, 
so  that,  as  already  stated,  both  consciousness 
and  sensation  are  preserved  in  poisoning  by  it 
almost  to  the  close.  After  toxic  doses  the 
animal  temperature  falls  in  a  remarkable 
degree.  Very  small  doses  produce  in  man  a 
slight  (i°  F.)  temporary  increase  of  the  bodily 
heat,  probably  caused  by  the  vascular  dilata- 
tion. The  vapors  of  amyl  nitrite  outside  of 
the  body  have  a  very  extraordinary  power  of 
checking  oxidation,  and  the  results  of  numerous 
experiments  seem  to  show  that,  in  the  body, 
the  drug  lessens  decidedly  the  chemical  inter- 
changes. This  is  largely  due  to  the  formation 
of  a  new  compound  methaemoglobin,  which 
being  a  comparatively  stable  body  is  not  an 
efficient  carrier  of  oxygen,  the  alteration  in 
the  composition  of  the  blood  may  be  recognized 
by  the  chocolate-brown  color  of  the  latter,  but 
more  accurately  by  the  use  of  a  spectro- 
scope. With  the  possible  exception  of  the 
decrease  of  temperature,  the  general  symptoms 
produced  by  the  poison  do  not  seem  to  be  due 
to  this  lowered  oxidation,  but  to  a  direct 
influence  exerted  upon  the  various  tissues. 
Locally  applied,  amyl  nitrite  causes  a  progres- 
sive loss  of  power  in  every  highly  organized 
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tissue;  this  may  end  in  a  total  cessation  of 
function,  but,  even  after  this,  recovery  is  pos- 
sible, provided  the  poison  be  withdrawn  suffi- 
ciently early. 

The  chief  indication  for  the  employment  of 
amyl  nitrite  is  to  relax  spasm,  either  of  the 
vasomotor  muscular  fibres  or  of  the  voluntary 
or  involuntary  muscles.  A  disease,  probably 
associated  with  vasomotor  spasm,  but  whose 
pathology  is  not  established,  in  which  exper- 
ience has  demonstrated  the  extreme  value  of 
amyl  nitrite,  is  angina  pectoris.  Immediate 
and  great  relief  is  nearly  always  afforded, 
whether  the  heart-pain  is  or  is  not  connected 
with  organic  cardiac  disease.  So  far  as  exper- 
ience goes,  the  cautious  use  of  the  remedy  is  safe, 
even  when  there  is  severe  organic  cardiac  dis- 
ease. In  these  cases  it  should  always  be  admin- 
istered by  inhalation.  Experience  has  also  justi- 
fied the  use  of  the  drug  in  many  spasmodic  dis- 
eases. In  asthma  the  relief  is  often  immediate; 
in  convulsions  occurring  after  labor  the  nitrite 
affords  quiet,  but  its  employment  is  dangerous 
on  account  of  its  tendency  to  produce  uterine 
relaxation  and  consequent  flooding.  In  spas- 
modic dysmenorrhoca  good  may  be  expected 
from  its  use;  in  tetanus  it  will  frequently  tem- 
porarily arrest  the  spasm  and  aid  other  remedies 
in  securing  recovery;  in  strychnine  poisoning, 
in  hysterical  convulsions,  indeed,  in  almost  any 
convulsive  disorder,  much  is  to  be  expected 
from  its  employment.  The  convulsive  stage  of 
the  ordinary  epileptic  paroxysm  is  so  short  that 
the  nitrite  is  usually  not  available;  when  how- 
ever, there  is  a  marked  epileptic  condition  and 
the  patient  passes  from  one  convulsion  to  an- 
other, the  drug  may  be  used  with  benefit.  In 
those  cases  in  which  there  is  an  aura  of  sufficient 
length,  the  epileptic  attacks  may  be  arrested 
if  the  patient  carry  in  the  pocket  pearls  of 
the  nitrite  or  a  tightly-corked  homoeopathic  vial 
containing  five  to  ten  drops  of  the  remedy, 
and,  as  soon  as  the  aura  commences,  inhale  the 
vapor. 

Amyl  nitrite  is  generally  administered  by 
inhalation,  usually  in  doses  of  from  three  to  five 
drops,  although  much  larger  quantities  have 
been  given  without  bad  results.  The  rule  is 
to  commence  with  three  drops  on  a  handker- 
chief held  close  to  the  nose,  and  then  gradually 
to  increase  pro  re  nata.  The  handkerchief 
should  always  be  withdrawn  so  soon  as  the  face 
flushes  or  the  heart  begins  to  become  excited, 
as  the  effects  always  increase  for  some  time, 
even  if  no  more  be  inhaled.  The  best  method, 
however,  of  administering  the  very  volatile 
liquid  is  by  the  use  of  glass  pearls, — small 
flask-shaped  vessels  containing  two,  five,  or  ten 
minims  of  the  nitrite;  these  are  crushed  in  a 
handkerchief  or  towel  when  wanted  for  inhala- 
tion, the  thin  and  fragile  glass  causing  no  in- 
convenience. The  drug  may  also  be  given  by 
the  mouth. 

Dose,  from  three  to  five  minims  (0.2  to 
0.3  Cc),  given  on  sugar  or  dissolved  in 
alcohol. 


AMYLUM.  U.  S.,  Br. 

STARCH  [Corn  Starch] 
( am'y-lum ) 

"The  starch  grains  obtained  from  the  fruit 
of  Zea  Mays  Linne  (Fam.  Graminece)."  U.  S. 
"  The  starch  procured  from  the  grains  of 
common  wheat,  Triticum  sativum,  Lam.;  maize, 
Zea  Mays,  Linn.;  and  rice,  Oryza  sativa,  Linn." 
Br. 

Amylum  Tritlct,  P.  G.;  Amylum  Zese,  Wheat 
Starch;  Amldon,  Fr.  Cod.;  Fecule  de  Proment  de  B16, 
de  MaTs.  Fr. ;  Stlirkmehl,  St&rkes,  Kraftmehl,  Mals- 
starke,  WeizenstiUke,  G.;  Amldo,  It.;  Almidon,  Sp. 

Starch  is  a  proximate  vegetable  principle 
contained  in  most  plants,  and  especially  abun- 
dant in  the  various  grains,  such  as  wheat,  rye, 
barley,  oats,  maize,  etc.;  in  other  seeds,  as 
peas,  beans,  chestnuts,  acorns,  etc.;  and  in 
numerous  rhizomes  and  tuberous  roots,  as  those 
of  the  potato,  the  sweet  potato,  the  arrow-root, 
etc.  The  starch  is  always  in  the  form  of  grains, 
which  are  contained  within  the  parenchymatous 
cells,  and  is  procured  by  reducing  the  sub- 
stances in  which  it  exists  to  a  state  of  minute 
division,  agitating  or  washing  them  with  cold 
water,  straining  or  pouring  off  the  liquid,  and 
allowing  it  to  stand  till  the  fine  fecula  which 
it  holds  in  suspension  has  subsided.  This,  when 
dried,  is  starch,  more  or  less  pure,  according 
to  the  care  taken  in  conducting  the  process. 
Electricity  has  been  used  to  bleach  starch  and 
thus  raise  its  commercial  value.  (D.  C,  1893, 
203.)  In  the  U.  S.  P.  of  1880  the  official 
starch  was  that  derived  from  wheat,  but  in 
the  revision  of  1890  corn  starch  was  substituted. 
The  starch  of  European  commerce  is  largely 
obtained  from  the  potato,  while  in  the  United 
States  corn  starch  is  almost  exclusively  in  use, 
wheat  and  rice  starch  coming  next  in  impor- 
tance. For  a  description  of  the  differences,  see 
page  144. 

Starch  is  white,  inodorous  and  tasteless,  pul- 
verulent, opaque,  and,  as  found  in  commerce,  is 
usually  in  columnar  or  irregular  angular  masses 
which  are  easily  reduced  to  powder,  which 
produces  a  peculiar  sound  when  pressed  between 
the  fingers.  Its  specific  gravity  is  1.505  at  67° 
F.  (Payen.)  It  is  composed  of  minute  micro- 
scopic granules,  in  starch  from  the  same  plant 
nearly  uniform  in  size,  more  or  less  plainly 
striate,  and  having  a  distinct  hilum.  In  the 
different  species  of  plants  the  starch  granules 
differ  in  their  characteristic  forms.  When  ex- 
posed to  a  moist  air,  it  absorbs  a  considerable 
quantity  of  water,  which  may  be  driven  off 
by  a  gentle  heat.  It  is  insoluble  in  alcohol, 
ether,  and  cold  water,  but  unites  with  boiling 
water,  which,  on  cooling,  forms  with  it  a  soft 
semi-transparent  paste  or  a  gelatinous  opaline 
solution  according  to  the  proportion  of  starch 
employed.  The  paste  placed  on  folds  of  blot- 
ting-paper, renewed  as  they  become  wet,  loses 
water,  contracts,  and  assumes  the  appearance 
of  horn.    If  the  proportion  of  starch  be  very 
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small,  the  solution,  after  slowly  depositing  a 
very  minute  quantity  of  insoluble  matter,  con- 
tinues permanent,  and  upon  being  evaporated 
yields  a  semi-transparent  mass,  which  is  par- 
tially soluble  in  cold  water.  The  starch  has, 
therefore,  been  modified  by  the  combined  agency 
of  water  and  heat;  nor  can  it  be  restored  to  its 
original  condition.  Heating  with  glacial  acetic 
acid  to  100°  C,  or  with  glycerin  to  190°  C,  will 
also  make  starch  soluble.  Corn  starch  is  officially 
characterized  as  "  in  fine  powder  or  irregular, 
angular  white  masses,  consisting  of  somewhat 
spherical,  but  usually  polygonal  grains,  about 
0.010  to  0.025  Mm.  in  diameter,  with  a  lentic- 
ular, circular,  or  triangular  central  fissure; 
inodorous  and  tasteless;  insoluble  in  cold  water 
or  alcohol;  forming  a  whitish  jelly  when  boiled 
with  water,  which  when  cool  gives  a  deep  blue 
color  with  iodine  T.S.;  triturated  with  cold 
water,  showing  neither  acid  nor  alkaline  reac- 
tion with  litmus  paper;  when  completely  incin- 
erated, leaving  not  more  than  1  percent,  of 
ash.  When  freed  from  water  by  careful  dry- 
ing in  a  current  of  warm  air,  Starch  should 
show  not  less  than  95  percent,  of  hydrolyzable 
carbohydrate."  U.  S.  At  a  temperature  of 
160°  C.  (320°  F.)  for  air-dried  starch,  and 
200°  C.  (392°  F.)  for  starch  previously  dried  at 
100°  C,  it  is  changed  into  dextrin  (British 
gum),  and  at  200°  C.  (392°  F.)  to  215°  C. 
(419°  F.)  forms  a  transparent  fused  mass, 
which  consists  exclusively  of  dextrin  (Payen) ; 
at  220°  C.  (428°  F.)  to  230°  C.  (446°  F.)  it 
undergoes  further  change  and  yields  chiefly 
pyrodextrin,  a  brown,  tasteless,  and  odorless 
compound,  readily  soluble  in  water,  insoluble 
in  alcohol  and  ether.  (Gelis,  Ann.  Ch.  Phys., 
(3)  Hi.  388.) 

Composition  and  Nature. — The  formula  of 
starch  is  generally  taken  as  CeHioOs,  or  a 
multiple  of  this.  Musculus,  in  1861,  showed 
that  by  the  action  of  diluted  acids  or  of  dias- 
tase, starch  is  resolved  into  dextrin,  C12H20O10, 
and  dextrose,  C6H12O6,  so  that  its  formula,  in 
simplest  terms,  would  be  (C6Hio05)3.  Recent 
determinations  of  its  molecular  weight  by 
Brown  and  Morris  make  it  as  high  as  5(Ci2H20 
010)20.  Iodine  forms  with  starch,  whether  in 
its  original  state  or  in  solution,  a  blue  com- 
pound; and  the  tincture  of  iodine  is  the  most 
delicate  test  for  its  presence.  The  color  varies 
somewhat  according  to  the  proportions  em- 
ployed. When  the  two  substances  are  about 
equal,  the  compound  is  of  a  beautiful  indigo 
blue;  if  the  iodine  be  in  excess,  it  is  blackish 
blue;  if  the  starch,  violet  blue.  A  singular 
property  of  starch  iodide  is  that  its  solution 
becomes  colorless  if  heated  to  about  93.5°  C. 
(200°  F.),  and  afterwards  recovers  its  blue 
color  upon  cooling.  By  boiling,  the  color  is 
permanently  lost,  while  Puchot  states  that  cer- 
tain nitrogenized  organic  bodies,  as  albumin, 
prevent  the  reaction  of  iodine  on  starch  or  de- 
stroy it.  (N.  JR.,  Nov.  1876.)  Alkalies  unite 
with  starch,  forming  soluble  compounds,  which 
are  decomposed  by  acids,  the  starch  being  pre- 


cipitated. It  is  thrown  down  from  its  solution 
by  lime  water  and  baryta  water,  forming  insol- 
uble compounds  with  these  earths.  The  solution 
of  lead  subacetate  precipitates  it  in  combination 
with  the  oxide  of  the  metal.  Starch  may  be 
made  to  unite  with  tannin  by  boiling  their 
solutions  together;  and  a  compound  results, 
which,  though  retained  by  the  water  while  hot,  is 
deposited  when  it  cools.  By  long  boiling  with 
diluted  sulphuric,  hydrochloric,  or  oxalic  acid, 
it  is  converted  into  dextrin  l  and  glucose  or 
grape  sugar.  A  similar  conversion  into  dextrin 
and  glucose  is  effected  by  means  of  diastase, 
which  change  can  be  represented  as  taking 
place  in  several  stages: 

3CeHio05  +  H2O  =  C12H20O10  +  CeHwOe 
Dextrin.  Dextrose. 

C12H20O10  +  H2O  =  C12H22O11 

Maltose. 
C12H22O11  +  H2O  =  2CeHi206 
Dextrose. 

Many  observers  claim  to  recognize  the  produc- 
tion of  other  intermediate  substances,  as  amylo- 
dextrin  (soluble  starch),  erythrodextrin,  achroo- 
dextrin,  maltodextrin,  none  of  which  reduce 
Fehling's  solution,  followed  by  maltose,  which 
does  reduce  Fehling's  solution.  Strong  hy- 
drochloric and  nitric  acids  dissolve  starch;  and 
the  latter  acid,  by  the  aid  of  heat,  converts  it 
into  oxalic  and  malic  acids.  By  the  action  of 
strong  nitric,  sulphuric,  or  crystallizable  acetic 
acid,  used  with  certain  precautions,  the  starch 
is  rendered  soluble,  and  may  be  obtained  in 
this  state  by  separating  the  acid  by  means  of 
alcohol.  By  the  continued  action  of  concen- 
trated sulphuric  acid  it  is  decomposed.  When 
it  is  dissolved  in  strong  nitric  acid,  and  pre- 
cipitated by  water,  a  white  powder  is  thrown 
down,  called  xyloidin,  C6H9(N02)0s  (Bracon- 
not),  in  which  one  atom  of  the  hydrogen  of 
the  starch  is  replaced  by  one  group,  NO2,  fur- 
nished by  the  nitric  acid.  Mixed  with  hot  water 
and  exposed  to  a  temperature  of  27°  C.  (80° 
F.),  it  undergoes  chemical  changes,  which  result 
in  the  formation  of  several  distinct  principles, 


1  Dextrin  is  a  substance  resembling  gum  in  appear- 
ance and  properties,  but  differing  from  it  in  not 
affording  mucic  acid  by  the  action  of  nitric  acid. 
It  is  largely  dissolved  by  water,  hot  or  cold,  and 
forms  a  mucilaginous  solution,  from  which  It  is 
precipitated  by  alcohol.  Large  quantities  of  dextrin 
are  now  made  both  here  and  abroad  and  employed 
for  various  purposes  in  the  arts,  under  the  name  of 
artificial  gum.  It  is  found  In  the  market  usually 
in  the  form  of  a  yellowish  or  brilliant  white  powder, 
and  in  small  masses  or  fragments  resembling  natural 
gum.  It  is  made  by  the  action  either  of  acids  or  of 
diastase  on  starch,  or  by  heating  starch  slightly 
moistened  with  nitric  acid  to.  a  temperature  of  from 
100°  to  140°  C.  For  particulars  as  to  the  manu- 
facture, see  paper  by  Thomas,  republished  in  A.  J.  P. 
(vol.  xix.  p.  284).  Researches  of  Naegeli  and  Mus- 
culus seem  to  show  that  the  change  of  starch  into 
dextrin  takes  place  in  several  phases,  and  they  name 
the  products  amy lo dextrin,  erythrodextrin,  achroodex- 
trin  a  and  8-  For  a  fuller  account  see  Husemann, 
Pflanzenstoffe,  2d  ed.,  1882.  Dextrin,  according  to 
Tayen,  is  converted  Into  glucose  through  the  action 
of  diastase ;  but  the  glucose  impedes  the  action 
unless  removed :  as,  however,  during  alcoholic  fer- 
mentation the  glucose  is  consumed,  the  influence  of 
diastase  is  not  retarded.  Hence  dextrin  by  conversion 
Into  sugar  may  contribute  to  the  alcoholic  product. 
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among  which  are  sugar,  a  gummy  substance 
(perhaps  dextrin),  and  a  soluble  modification 
of  starch.  With  yeast,  starch  undergoes  the 
vinous  fermentation,  being,  however,  first  con- 
verted into  sugar.  Mixed  with  cheese  and  chalk 
it  is  said  to  yield  alcohol  without  the  previous 
saccharine  conversion.  (Berthelot,  J.  P.  C,  3e 
ser.,  xxxii.  260.)  All  plants  which  contain 
chlorophyll  have  the  power  of  using  the  chem- 
ical rays  of  sunlight  in  producing  from  in- 
organic compounds  and  elements  a  substance 
which  is  organic.  There  is  first  formed  in  the 
centre  of  the  chlorophyll  granule  a  minute 
speck,  which  is  believed  to  be  starch;  this  new 
starch  granule  is  incapable  of  solution,  but  by 
conversion  into  sugar  or  dextrin  is  rendered 
soluble,  and  in  this  form  is  carried  in  the  juices 
of  the  plant.  One  of  two  destinies  there 
awaits  it.  It  may  be  converted  into  the  per- 
manent compound  cellulose  which  constitutes 
the  woody  tissue,  or  it  may  be  reconverted  to 
its  original  form  and  be  deposited  in  some  part 
of  the  plant.  These  stores  of  starch  are  usually 
accumulated  for  future  growth,  and  are  espe- 
cially seen  in  plants  which  flower  in  the  spring 
before  the  leaves  are  put  forth,  or  which  repro- 
duce the  species  without  seeding. 

Wlien  the  potato  is  planted,  the  starch  is 
converted  into  a  soluble  form,  passes  into  the 
growing  "  eye  "  or  bud,  and,  as  cellulose,  forms 
the  new  shoot.  The  structure  and  nature  of 
the  starch  granule  has  been  the  subject  of  much 
investigation  and  discussion.  Its  microscopic 
appearance  supports,  but  of  course  does  not 
prove,  the  original  theory  advanced  by  Schlei- 
den,  that  it  is  composed  of  concentric  layers 
of  similar  chemical  composition,  in  which  the 
outer  layer  has  been  the  first  formed  while  the 
inner  layers  have  been  successively  deposited 
in  its  interior.  The  microscopic  characters, 
however,  are  just  as  readily  explained  on  the 
theory  that  the  central  layer  was  the  first 
formed  and  that  the  peripheral  layers  have 
been  deposited  around  the  point  of  the  hilum. 
This  view,  originally  advanced  by  Fritsche  in 
1834,  has  been  widely  supported  by  various 
observers.  Other  authorities  have  come  to  the 
conclusion  that  the  starch  grain  grows  as  do 
ordinary  vegetable  cells,  but  the  theory  brought 
forward  in  1880  by  Schimper,  that  all  starch 
grains  develop  within  plastids  i.e.,  in  proto- 
plasmic masses  or  cells,  and  that  in  starch  which 
is  stored,  the  leucoplastids  finally  disappear, 
is  the  theory  which  has  been  of  recent  times 
most  widely  believed  and  is  probably  correct. 
In  stating  his  views,  Schimper  further  came 
to  the  conclusion  that  the  outer  portion  of  the 
grain  is  the  part  most  recently  produced.  That 
there  is  a  marked  difference  in  the  layers  of 
the  starch  grains  is  shown  by  the  varying 
effects  of  staining  reagents,  certain  parts  of 
the  grains  being  much  more  affected  by  saf ranin 
and  gentian-violet  than  others.  It  would 
further  appear  that  though  the  starch  layers 
each  contain  colloidal  substances  besides  crys- 
talloidal    cellulose,    the    proportion    of    their 


constituents  varies  so  much  that  the  alternate 
layers  are  different,  one  set  being  colloidal  and 
others  crystalloidal,  in  their  general  nature. 
For  details  see  Kraemer,  Botan.  Gaz.,  vol. 
24,  Nov.  1902;  also  Proc.  Am.  Philosoph.  Soc, 
vol.  xli. 

Varieties. — Starch,  as  obtained  from  dif- 
ferent substances,  is  somewhat  different  in  its 
characters.  Wheat  starch,  when  examined  with 
a  microscope,  is  found  to  consist  of  granules 
varying  from  about  ttsW  of  an  inch  in  diameter 
to  a  mere  point,  the  smaller  being  spheroidal, 
the  larger  rounded  and  flattened,  with  the  hilum 
in  the  centre  of  the  flattened  surface,  and  sur- 
rounded by  concentric  rings,  which  often  extend 
to  the  edge.  The  granules  are  mixed  with 
loose  integuments,  resulting  from  the  process  of 
grinding.  This  variety  of  starch  has  a  certain 
degree  of  hardness  and  adhesiveness,  owing, 
according  to  Guibourt,  to  the  escape  of  a  por- 
tion of  the  interior  substance  of  the  broken 
granules,  which  attracts  some  moisture  from 
the  air,  and,  thus  becoming  glutinous,  acts  as 
a  bond  between  those  which  remain  unbroken. 
Another  opinion  attributes  this  peculiar  consist- 
ence to  the  retention  of  a  portion  of  the  gluten 
of  the  wheat  flour,  which  causes  the  granules 
to  cohere.  Under  the  name  of  corn  starch,  a 
variety  of  fecula  obtained  from  the  meal  of 
maize  or  Indian  corn  is  much  used  for  nutritive 
purposes  in  the  United  States.  It  is  now  the 
official  starch.  The  granules  of  maize  starch 
are  very  small,  with  a  diameter  not  exceeding, 
according  to  Payen,  one-sixth  of  that  of  the 
potato,  and  little  more  than  one-half  of  that 
of  the  wheat  granules.  They  have  a  very  dis- 
tinct hilum  but  no  evident  concentric  striae. 
Rice  starch  has  extremely  minute  granules, 
nearly  uniform  in  size,  polygonal,  without 
evident  hilum  or  striaj.  Potato  starch  is  em- 
ployed in  various  forms,  being  prepared  so  as 
to  imitate  more  costly  amylaceous  substances, 
such  as  arrow-root  and  sago.  In  its  ordinary 
state  it  is  more  pulverulent  than  is  wheat  starch, 
has  a  somewhat  glistening  appearance,  and  may 
be  distinguished,  with  the  aid  of  the  microscope, 
by  the  size  of  its  granules,  which  are  larger  than 
those  of  any  other  known  fecula  except  canna, 
or  tous  les  mois.  They  are  exceedingly  diver- 
sified in  size  and  shape,  though  their  regular 
form  is  thought  to  be  ovate.  The  characters  of 
other  kinds  of  fecula  will  be  given  under  the 
heads  of  the  several  official  substances  of  which 
they  constitute  the  whole  or  a  part.  According 
to  Chevallier,  starch  is  sometimes  adulterated 
with  calcium  carbonate  and  calcium  sulphate; 
and  the  fraud  is  also  practised  of  saturating 
it  with  moisture,  of  which  it  will  absorb  12  per 
cent,  without  any  obvious  change. 

Uses. — Starch  is  nutritive  and  demulcent,  but 
in  its  ordinary  form  is  seldom  administered 
internally.  Powdered  and  dusted  upon  the 
skin,  it  is  sometimes  used  to  absorb  irritating 
secretions  and  prevent  excoriation.  Dissolved 
in  hot  water  and  allowed  to  cool,  it  is  often  em- 
ployed in  enemata,  either  as  a  vehicle,  or  as  a 
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demulcent  application  in  irritated  states  of  the 
rectum ;  this  liquid  may  also  be  used  as  an  anti- 
dote in  iodine  poisoning,  and  given  freely  in 
other  cases  where  amylaceous  or  mucilaginous 
drinks  are  indicated. 

Off.  Prep Glyceritum   Amyli,   U.  8.    (Br.); 

Pulvia  Tragacanthae  Compositus,  Br. 


ANETHI  FRUCTUS.  Br. 

DILL  FRUIT 

(£i-ne'thl    fruc'tus) 

"  The  dried  fruit  of  Peucedanum  graveolens, 
Benth.  and  Hook."    Br. 

Garden  Dill,  Dllly,  Anet ;  Aneth,  Fr.  Cod.;  Penoull 
puant,  Fr.;  Dill,  a.;  Eneldo,  Sp. 

Anethum  graveolens,  Willd.,  Sp.  Plant,  i. 
1469;  Woodv.,  Med.  Bot.  p.  125,  t.  48.— Dill  is 
an  annual  plant,  three  or  four  feet  high,  with 
a  long  spindle-shaped  root;  an  erect,  striated, 
jointed  branching  stem;  and  bipinnate  or  tri- 
pinnate,  glaucous  leaves,  which  stand  on 
sheathing  footstalks  and  have  linear  and  pointed 
leaflets.  The  flowers  are  yellow,  and  in  large, 
flat,  terminal  umbels,  destitute  of  involucre. 
The  plant  is  a  native  of  Spain,  Portugal,  and 
the  south  of  France,  and  is  found  growing  wild 
in  various  parts  of  Africa  and  Asia.  It  is 
cultivated  in  all  the  countries  of  Europe,  and 
has  been  introduced  into  our  gardens.  For  a 
paper  by  J.  C.  Umney  describing  the  commer- 
cial varieties,  see  Year  Book  of  Pharmacy,  1898, 
374.  The  seeds,  as  the  fruit  is  commonly  called, 
are  the  only  part  used.  They  are  usually  rather 
more  than  a  line  in  length,  and  less  than  a  line 
in  breadth,  of  an  oval  shape,  thin,  concave  on 
one  side,  convex  and  striated  on  the  other,  of 
a  brown  color,  and  surrounded  by  a  yellowish 
membranous  expansion.  The  dorsally  com- 
pressed mericarps  are  usually  separate  and 
freed  from  the  pedicel ;  each  of  them  is  broadly 
oval,  about  one-sixth  of  an  inch  long,  flat,  and 
furnished  with  three  sharply  keeled  dorsal 
ridges,  besides  two  marginal  thin  membranous 
projections  or  wings.  The  vittae,  or  oil-tubes, 
are  six  in  number,  two  upon  the  face  and  one 
in  each  furrow  between  the  ridges.  The  odor 
is  strong  and  aromatic,  but  less  agreeable  than 
that  of  fennel  seed;  the  taste,  moderately  warm 
and  pungent.  These  properties  depend  on  a 
volatile  oil.  (See  Oleum  Anethi.)  The  bruised 
seeds  impart  their  virtues  to  alcohol  and  to 
boiling  water. 

Uses. — Dill  seeds  have  the  properties  common 
to  the  aromatics,  but  are  very  seldom  used  in 
this  country.  They  may  be  given  in  powder 
or  infusion. 

Dose,  of  the  fruit,  from  fifteen  grains  to  a 
drachm  (1  to  3.9  Gm.) ;  of  the  oil,  two  or  three 
minims  (0.12  to  0.2  Co.). 

Off.  Prep.— Aqua  Anethi,  Br. 

(10) 


ANISUM.  U.  S.  (Br.) 

ANISE 

(a-m'sum) 

"  The  ripe  fruit  of  Pimpinella  Anisum  Linne 
(Fam.  Umbelliferce),  obtained  from  cultivated 
plants."  U.  S.  "  The  dried  ripe  fruit  of  Pim- 
pinella Anisum,  Linn."  Br. 

Anisl  Fructus,  Br.;  Fructus  (Semen)  Anisl,  s. 
Anisi  vulgaris ;  Aniseed,  Anny,  Aneys.  Annyle ;  Anis, 
Anis  vert,  Graines  d'Anis,  Fr. ;  Fructus  Anisl,  P.  O. ; 
Anissame,  Anis,  G. ;  Anice,  Anace,  Semi  d'Aniso,  It.; 
Anis  (Fruto  de),  Simiente  de  Anis,  Sp.;  Anison,  Ar. 

Pimpinella  Anisum,  Willd.,  Sp.  Plant,  i. 
1473;  B.  &  T.  122.  Anisum  vulgare,  Moench. 
This  is  an  annual  plant,  about  a  foot  in  height, 
with  an  erect,  smooth  and  branching  stem. 
The  leaves  are  petiolate,  the  lower  roundish- 
cordate,  lobed,  incised-serrate,  the  middle  pin- 
nate-lobed  with  cuneate  or  lanceolate  lobes,  the 
upper  trifid,  or  undivided,  linear.  The  flowers 
are  white,  and  in  terminal  compound  umbels, 
destitute  of  involucres. 

The  anise  plant  is  a  native  of  Egypt  and  the 
Levant,  but  has  been  introduced  into  Southern 
Europe  and  is  cultivated  in  various  parts 
of  that  continent.  It  is  also  cultivated  occa- 
sionally in  the  gardens  of  this  country.  The 
fruit  is  abundantly  produced  in  Malta  and 
Spain;  in  Romagna,  in  Italy,  whence  it  is 
largely  exported  through  Leghorn;  and  in  Cen- 
tral and  Southern  Russia.  The  Spanish  is 
smaller  than  the  German  or  French,  and  is 
usually  preferred;  the  Russian  fruit  is  very 
short.  It  is  said  also  to  be  extensively  cultivated 
in  India  and  South  America,  although  we  are 
not  aware  that  the  product  ever  comes  into 
American  commerce. 

It  is  one  of  the  oldest  aromatics,  having  been 
spoken  of  by  Theophrastus  and  cultivated  in 
the  imperial  German  farms  of  Charlemagne. 
In  1305  Edward  I.  granted  a  patent  giving  the 
right  to  levy  tolls  upon  it  at  the  Bridge  of 
London  for  the  purpose  of  repairing  the  bridge. 

Anise  seeds  (botanically,  fruit)  are  about  a 
line  in  length,  oval,  striated,  somewhat  downy, 
attached  to  their  footstalks,  and  of  a  light 
greenish-brown  color,  with  a  shade  of  yellow. 
"  Ovoid,  laterally  compressed,  4  to  5  Mm.  long ; 
carpels  usually  cohering  and  attached  to  a 
slender  pedicel;  grayish  or  greenish-gray  to 
grayish-brown;  each  with  a  flat  face  and  five 
light  brown  filiform  ridges  and  about  16  oil- 
tubes;  odor  and  taste  agreeable  and  aromatic. 
No  mouse-like  odor  should  be  developed  when 
solution  of  potassium  hydroxide  is  poured  upon 
Anise  (absence  of  conium).  The  powder  con- 
tains one-celled,  straight  or  curved,  non-secret- 
ing hairs,  which  vary  from  0.025  to  0.100  Mm. 
in  length."  U.  S.  their  odor  and  taste,  which 
depend  upon  a  peculiar  volatile  oil  existing 
in  the  seed  envelopes,  are  imparted  sparingly  to 
boiling  water,  but  freely  to  alcohol.  (See 
Oleum  Anisi.)  The  internal  substance  of  the 
seed  contains  a  bland  fixed  oil.  By  expression,  a 
greenish  oil  is  obtained,  which  is  a  mixture  of  the 
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two.  The  seeds  are  sometimes  adulterated  with 
small  fragments  of  an  argillaceous  earth  which 
resembles  them  in  color;  and  their  aromatic  qual- 
ities are  occasionally  impaired  by  a  slight  fer- 
mentation, which  they  are  apt  to  undergo  in 
the  mass,  when  collected  before  maturity. 
When  examined  by  the  microscope,  anise  is 
seen  to  contain  a  very  great  but  variable  number 
of  small  oil-tubes, — from  fifteen  to  thirty  to 
each  mericarp.  The  epidermis  is  supplied  with 
short,  simple  hairs,  easily  detached  in  making 
a  section. 

A  case  of  poisoning  is  on  record  from  the 
accidental  admixture  of  the  fruits  of  Conium 
maculatum,  which  bear  some  resemblance  to 
those  of  anise,  but  may  be  distinguished  by 
their  crenate  or  notched  ridges  and  the  absence 
of  oil  tubes;  by  their  mericarps  being  smooth, 
grooved  upon  the  face,  and  having  crenate  or 
notched  ridges  with  wrinkles  between  them.  The 
conium  fruits  are,  moreover,  broader  in  pro- 
portion to  their  length,  and  are  generally 
separated  into  half  fruits  (or  single  mericarps), 
while  those  of  anise  are  whole  (double  meri- 
carps). 

Star  aniseed,  the  Cardamomum  Siberiense  or 
Annis  de  Siberie  of  the  seventeenth  century 
and  the  badiane  of  the  French  writers,  is  the 
product  of  Illicium  verum,  Hook,  f.,  Gaertn., 
and  is  fully  described  under  the  heading  Illicium, 
Part  II.  They  contain  about  4  per  cent,  of  a 
volatile  oil  very  closely  resembling  that  of  anise. 
There  are  no  known  chemical  differences  be- 
tween these  oils,  although  dealers  distinguish 
them  by  their  odor  and  taste. 

Ruschenberger,  U.  S.  N.,  has  shown  that 
oil  of  anise  has  a  remarkable  power  of  deodor- 
izing potassium  sulphide;  a  drop  of  the  oil 
having  entirely  deprived  of  offensive  odor  a 
drachm  of  lard  with  which  five  grains  of  the 
sulphide  had  been  incorporated.  (Am.  J,  M.  S., 
N.  S.,  xlviii.  419.) 

Uses — Anise,  a  grateful  aromatic  carmina- 
tive, may  be  used  in  flatulent  colic,  and  as  a  cor- 
rigent  of  griping  or  unpleasant  medicines. 

Dose,  twenty  to  thirty  grains  (1.3  to  2.0 
Gm.) ;  of  the  oil,  which  should  always  be  pre- 
ferred, five  to  ten  minims  (0.3  to  0.6  Cc). 

Off.  Prep. — Aqua  Anisi,  U.  8.  (from  Oil  of 
Anise),  Br. 

ANTHEMIS.  U.  S.  (Br.) 

ANTHEMIS  [Chamomile,  English  Chamomile, 
Roman  Chamomile] 

(an'the-mls) 

u  The  dried  flower-heads  of  Anthemis  nobilis 
Linne  (Fam.  Compositce),  collected  from  cul- 
tivated plants."  U.  S.  "  The  dried  expanded 
flower-heads  of  Anthemis  nobilis,  Linn.,  col- 
lected from  cultivated  plants."   Br. 

Anthemidls  Flores,  Br.;  Flores  Chamomlllae  Ro- 
mans, P.  O. ;  Roman,  Low,  Garden,  White  or  English 
Chamomile,  Chamomile  Flowers,  Camil,  Camovyne, 
Whig-plant ;  Camomille  Romaine,  Fr. :  Romische  Ka- 
mille,  O. ;  Camomilla  Romana.  Camomllla  Ingleses, 
It. ;  Manzanilla  (Flor  de),  Manzanilla  Romana,  Sp. 


Several  species  of  Anthemis  have  been  em- 
ployed in  medicine.  A.  nobilis,  which  is  the 
subject  of  the  present  article,  is  by  far  the 
most  important.  A.  Cotula,  L.,  or  mayweed, 
was  formerly  recognized  by  the  U.  S.  Pharmaco- 
poeia. A.  Pyrethrum,  which  affords  the  pelli- 
tory  root,  is  among  the  official  plants.  (See 
Pyrethrum.)  A.  arvensis,  L.  (com  chamomile), 
a  native  of  Europe,  naturalized  in  this  country, 
bears  flowers  which  have  an  acrid  bitter  taste 
and  possess  medicinal  properties  analogous 
though  much  inferior  to  those  of  common  chamo- 
mile. They  may  be  distinguished  by  their  want 
of  odor.  A.  tinctoria,  L.,  is  occasionally  em- 
ployed as  a  tonic  and  vermifuge  in  Europe. 
Matricaria  suaveolens  is  said  to  yield  the  chamo- 
mile of  the  Indian  bazaars. 

Anthemis  nobilis,  Willd.,  Sp.  Plant,  iii.  2180; 
B.  <£  T.  154.  Chamomilla  nobilis,  Godr. 
This  is  an  herbaceous  plant  with  a  perennial 
root.  The  stems  are  from  six  inches  to  a  foot 
long,  round,  slender,  downy,  trailing,  and 
divided  into  branches,  which  turn  upward  at 
their  extremities.  The  leaves  are  bipinnate, 
the  leaflets  small,  thread-like,  somewhat  pubes- 
cent, acute,  and  generally  divided  into  three 
segments.  The  flowers  are  solitary,  with  a 
yellow  convex  disk,  and  white  rays.  The  in- 
volucre is  of  a  hemispherical  form,  and  com- 
posed of  several  small  imbricated  hairy  scales. 
The  receptacle  is  convex,  prominent,  and 
furnished  with  rigid  bristle-like  paleae.  The 
ray  florets  are  numerous,  narrow  and  termin- 
ated with  three  small  teeth.  The  whole  herb 
has  a  peculiar  fragrant  odor,  and  a  bitter  aro- 
matic taste. 

This  plant  is  a  native  of  Europe,  and  grows 
wild  in  all  the  temperate  parts  of  that  continent. 
It  is  also  largely  cultivated  for  medicinal  pur- 
poses. In  France,  Germany,  and  Italy,  it  is 
generally  known  by  the  name  of  Roman  chamo- 
mile. By  cultivation  the  yellow  disk  florets  are 
often  converted  into  the  white  ray  florets.  Thus 
altered,  the  flowers  are  said  to  be  double,  while 
those  which  remain  unchanged  are  called  single; 
but,  as  the  conversion  may  be  more  or  less  com- 
plete, it  generally  happens  that  with  each  of 
the  varieties  there  are  intermingled  some  flowers 
of  the  other  kind,  or  in  different  stages  of  the 
change.  The  double  flowers  are  generally  pre- 
ferred; though,  as  the  sensible  properties  are 
found  in  the  greatest  degree  in  the  disk,  the 
single  are  the  more  powerful.  It  is  rather, 
however,  in  aromatic  flavor  than  in  bitterness 
that  the  radial  florets  are  surpassed  by  those 
of  the  disk.  If  not  well  and  quickly  dried,  the 
flowers  lose  their  beautiful  white  color,  and 
are  less  efficient.  The  flowers  which  are  largest, 
most  double,  and  whitest  should  be  preferred. 
They  are  thus  described  officially.  "  Subglob- 
ular,  1.5  to  2  Cm.  broad,  consisting  of  an 
imbricated  involucre  and  numerous  white,  strap- 
shaped,  obscurely  three-toothed  ray  florets,  and 
usually  a  few  tubular  disk  florets,  inserted  upon 
a  chaffy,  conical,  solid  receptacle;  odor  agree- 
able ;  taste  strongly  aromatic  and  bitter."   U.  S. 
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The  seeds  yield  by  expression  a  fixed  oil,  which 
is  said  to  be  applied  in  Europe  to  various 
economical  uses. 

Though  not  a  native  of  America,  chamomile 
grows  wild  in  some  parts  of  this  country,  and 
is  occasionally  cultivated  in  our  gardens  for 
family  use,  the  whole  herb  being  employed.  The 
medicine,  as  found  in  commerce,  consists  chiefly 
of  the  double  flowers,  and  is  imported  from 
Germany  and  England.  From  the  former 
country  the  flowers  of  Matricaria  Chamomilla 
are  also  occasionally  imported,  under  the  name 
of  chamomile.  (See  Matricaria.)  In  Europe 
the  flowers  of  A.  arvensis,  L.,  corn  chamomile, 
are  sometimes  substituted  for  the  official  drug. 
In  France  corn  chamomile  flowers  are  sold  in 
commerce  indiscriminately  with  those  of  An- 
themis nobilis,  of  Chrysanthemum  parthenium, 
(L.),  Pers.  (  Pyrethrum  parthenium,  Smith), 
or  of  Anthemis  parthenoides,  De  Cand., 
(Matricaria  parthenoides,  Desf.).  (J.  P.  C, 
Mai,  1859,  p.  347.)  For  the  peculiar  char- 
acter by  which  these  two  flowers  may  be  dis- 
tinguished from  the  chamomile,  see  Pyrethrum 
parthenium  in  Part  II. 

Properties. — Chamomile  flowers,  as  usually 
found  in  commerce,  are  large,  almost  spherical, 
of  a  dull  white  color,  a  fragrant  odor,  and  a 
warmish,  bitter,  aromatic  taste.  When  fresh, 
their  odor  is  much  stronger,  and  was  fancied  by 
the  ancients  to  resemble  that  of  the  apple. 
Hence  the  name  chamcemelum  (x0-^0-'1,  on  the 
ground,  and  fiytov,  an  apple) ;  and  it  is  some- 
what singular  that  the  Spanish  name  man- 
zanilla  (a  little  apple)  has  a  similar  deriva- 
tion. The  flowers  impart  their  odor  and  taste 
to  water  and  alcohol,  the  former  of  which,  at 
the  boiling  temperature,  extracts  only  one- 
fourth  of  their  weight.  The  investigations  of 
several  chemists  made  in  1878-1879,  in  Fittig's 
laboratory  at  Strassburg,  have  shown  the 
oil  of  chamomile  to  contain  the  following 
constituents: — a  fraction  distilling  at  147°  to 
148°  C.  (296°  to  298°  F.)  consisting  of  iso- 
butylic  esters  and  hydrocarbons;  isobutyl  angeli- 
cate  at  177°  C.  (350.5°  F.) ;  isoamyl  angelicate 
at  200°  to  201°  C.  (392°  to  394°  F.) ;  isoamyl 
tiglinate  at  204°  to  205°  C.  (399°  to  401°  F.) 
(both  of  these  esters  answering  to  the  formula 
C5Hii,C5H702).  In  the  residual  portion,  hex- 
ylic  alcohol,  C6Hi3,0H,  and  an  alcohol  of  the 
formula  C10H16O  isomeric  with  camphor,  to 
which  the  name  of  anethol  has  been  given 
(See  Chem.  Cb.,  1903  (1)  1226),  are  met  with, 
both  probably  occuring  in  the  form  of  esters. 
By  decomposing  the  angelicates  and  the  tiglinate 
with  potassium  hydroxide,  angelic  acid,  Cs 
H8O2,  and  tiglinic  acid  (or  methyl-crotonic) 
isomeric  with  the  former  are  obtained  to  the 
extent  of  about  30  or  more  per  cent,  of  the 
crude  oil.  In  the  oil  examined  by  Fittig, 
angelic  acid  prevailed;  from  another  specimen 
E.  Schmitt  (1879)  obtained  but  very  little  of 
it,  tiglinic  acid  prevailing.  Naudin  (Bull.  Soc. 
Chim.,  1884,  41,  483)  extracted  also  a  solid 
paraffin,  CisHae,  to  which  the  name  of  anthe- 


mene  was  given;  Klopp  obtained  another  body, 
anthesterin  from  chamomile.  (P.  J.,  1903,  458.) 
Umney  states  that  pure  oil  of  chamomile  has 
the  sp.  gr.  0.905  to  0.912  at  15°  C.  (P.  J.,  1895, 
p.  949).  The  oil  from  Anthemis  Cotula  closely 
resembles  that  from  A.  nobilis,  see  A.  J.  P., 
1885,  pp.  376,  381.  E.  Amerman  (A.  J.  P., 
1889,  p.  69)  obtained  a  wax  which  was  nearly 
white,  bitter,  and  crystalline,  melting  at  about 
130°  C,  and  a  crystalline  substance  distinctly 
acid  and  of  a  glucosidal  nature.  There  was  no 
evidence  of  the  presence  of  an  alkaloid. 

Uses. — Chamomile  is  a  mild  tonic,  in  small 
doses  acceptable  and  corroborant  to  the  stomach, 
in  large  doses  capable  of  acting  as  an  emetic.  In 
cold  infusion  it  is  often  advantageously  used  in 
cases  of  enfeebled  digestion  in  convalescence, 
of  general  debility,  with  languid  appetite,  which 
often  attends  convalescence  from  idiopathic 
fevers.  The  flowers  are  sometimes  applied  ex- 
ternally in  the  form  of  fomentation,  in  cases 
of  irritation  or  inflammation  of  the  abdominal 
viscera,  and  as  a  gentle  incitant  in  flabby,  ill- 
conditioned  ulcers.  The  infusion  is  usually 
preferred.  The  decoction  and  extract  cannot 
exert  the  full  influence  of  the  medicine,  as  the 
volatile  oil  is  driven  off. 

Dose,  of  the  powder  as  a  tonic,  from  half 
a  drachm  to  a  drachm  (2.0  to  3.9  Gm.)  three  or 
four  times  a  day,  or  more  frequently. 

Off.  Prep. — Extractum  Anthemidis,  Br. 

ANTIMONII  ET  POTASSII  TARTRAS. 

U.  S.  (Br.) 

ANTIMONY  AND  POTASSIUM  TARTRATE 
[Tartar  Emetic;  Tartarated  Antimony] 

( an'ti-mo'ni-I  et  po-tas'sH  tar'tra.s) 

2K  ( SbO)  C4H406  +  H20  =  659.80 

"  It  should  contain  not  less  than  99.5  percent, 
of  pure  Antimony  and  Potassium  Tartrate 
[2CaH2(OH)2(COOK)COOSbO  +  H2O]."  U. 
S.  "  Tartarated  Antimony,  [K  ( SbO )  C^Oela 
H2O,  is  prepared  by  setting  aside  a  mixture  of 
antimonious  oxide  and  acid  potassium  tartrate, 
made  into  a  paste  with  a  little  water,  until  com- 
bination has  taken  place,  and  then  purifying 
by  crystallization  from  water."  Br. 

Antimonium  Tartaratum,  Bi .;  Potassium  antimonyl 
tartrate,  Antimonium  Tartarizatum,  Tartarized  Anti- 
mony, Tartrated  Antimony  ;  Potassio-Tartrate  of  An- 
timony, Antimonii  Potassio-Tartras,  Tartarus  Emeti- 
cus,  Stibio-Kali  Tartaricum  :  Tartrate  d'Antimoine 
et  de  Potasse,  Fr.  Cod.;  Em§tlque.  Tartre  stibie, 
Fr. ;  Tartarus  Stibiatus,  P.  O. ;  Brechweinstein,  O. ; 
Tartrato  dl  antimonio  e  di  potassio,  It.;  Tartrato 
antimonico  potasico,  Sp. 

A  process  for  Tartar  Emetic  not  now  being 
given  in  the  U.  S.  Pharmacopoeia,  that  of  1870 
follows :  "  Take  of  Oxide  of  Antimony,  in 
very  fine  powder,  two  troyounces;  Bitartrate 
of  Potassium,  in  very  fine  powder,  two  troy- 
ounces and  a  half;  Distilled  Water  eighteen 
fluidounces.  To  the  Water,  heated  to  the  boil- 
ing point  in  a  glass  vessel,  add  the  powders, 
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previously  mixed,  and  boil  for  an  hour;  then 
filter  the  liquid  while  hot,  and  set  it  aside  that 
crystals  may  form.  Lastly,  dry  the  crystals, 
and  keep  them  in  a  well-stoppered  bottle.  By 
further  evaporation  the  mother-water  may  be 
made  to  yield  more  crystals,  which  should  be 
purified  by  a  second  crystallization."  U.S.  1870. 
This  compound  is  a  normal  tartrate.  Tartaric 
acid  is  dibasic.  In  acid  potassium  tartrate 
(cream  of  tartar)  one  of  the  two  hydrogen 
atoms  is  replaced  by  potassium,  while  the  other 
is  unreplaced;  in  neutral  potassium  tartrate 
(soluble  tartar)  both  are  replaced  by  potas- 
sium ;  in  tartar  emetic  one  is  replaced  by  potas- 
sium, while  the  other  is  replaced  by  the  group 
(SbO)  antimonyl,  which  is  an  univalent  group, 
exactly  replacing  one  hydrogen  atom. 

In  the  preparation  of  tartar  emetic  the  cream 
of  tartar  should  not  be  in  excess,  as  in  that 
case  it  is  apt  to  crystallize,  upon  cooling,  with 
the  tartar  emetic.  To  avoid  such  a  result  it  is 
better  to  have  a  slight  excess  of  antimonial 
oxide.  The  hot  filtration,  directed  in  the 
U.  S.  Pharmacopoeia  of  1870,  may  be  con- 
veniently performed  by  a  jacketed  funnel  filled 
with  hot  water.  In  all  cases  the  salt  should 
be  obtained  in  well-defined  crystals,  unmixed 
with  those  of  cream  of  tartar,  as  the  best  index 
of  its  purity.  The  practice  of  some  manu- 
facturing chemists  of  boiling  the  filtered  liquor 
to  dryness,  whereby  an  impure  mass  is  obtained, 
consisting  in  part  only  of  the  antimonial  salt, 
is  very  reprehensible.1 

It  is  not  easy  to  decide  as  to  the  relative 
eligibility  of  the  different  forms  of  antimonial 
oxide  used  for  preparing  tartar  emetic.  The 
preference,  however,  was  given  to  the  oxy- 
chloride  (powder  of  Algaroth)  by  Berzelius; 
and  M.  Henry,  an  eminent  pharmaceutist  of 
Paris,  after  a  careful  comparison  of  the 
different  processes,  declared  also  in  its  favor; 
his  process  will  be  found  in  detail  in  the  U.  S. 
D.,  17th  ed.,  p.  175. 

Tartar  emetic  is  not  usually  prepared  by  the 
apothecary,  but  made  on  a  large  scale  by  the 
manufacturing  chemist.  Different  processes 
are  pursued  in  different  manufactories;  it  is 
not  material  what  plan  is  adopted,  provided 
the  crystals  of  the  antimonial  salt  be  carefully 
purified.  Mohr  prefers  the  use  of  a  moist 
oxide,  prepared  by  adding  gradually  an  inti- 
mate mixture  of  one  part,  each,  of  antimony 
trisulphide  and  potassium  nitrate  to  a  boiling 
mixture  of  one  part  of  sulphuric  acid  and  two 
of  water.  The  liquid  is  boiled  down  nearly  to 
dryness  and  allowed  to  cool.  The  grayish-white 
mass  thus  formed  is  then  washed  thoroughly 
with  water.  The  details  of  this  process  are 
given  by  Soubeiran,  by  whom  it  is  praised,  in 
the  J.  P.  C,  3e  ser.,  iii.  327.  Yuntz  (A. 
Pharm.,  1887,  p.  641)  communicates  the  follow- 
ing process  for  Antimony  Tartrate  (SbO)Oe, 
C*H6.     An  excess  of  antimony  oxide  is  boiled 

1  For  still  another  method  of  preparing  tartar 
emetic,  which  we  omit  from  want  of  space.  Bee 
J.  P.  C,  4e  s£r.,   xl.  404. 


with  solution  of  tartaric  acid,  the  clear  solu- 
tion evaporated  to  a  syrupy  consistence,  allowed 
to  cool,  and  the  crystalline  precipitate  which 
forms  washed  with  alcohol  to  free  it  from  any 
excess  of  tartaric  acid. 

Properties — It  is  in  the  form  of  "color- 
less, transparent  crystals  of  the  rhombic  system, 
becoming  opaque  and  white  on  exposure  to 
air,  or  a  white,  granular  powder;  without  odor, 
and  having  a  sweet,  afterwards  disagreeable, 
metallic  taste.  Soluble  in  15.5  parts  of  water 
at  25°  C.  (77°  F.),  and  in  3  parts  of  boiling 
water,  but  insoluble  in  alcohol,  which  precipi- 
tates it  from  its  aqueous  solution  in  the  form 
of  a  crystalline  powder.  When  heated  to  110° 
C.  (230°  F.),  the  salt  loses  its  water  of  crys- 
tallization (2.71  percent.).  When  heated  to 
redness,  it  chars,  emits  an  odor  resembling  that 
of  burning  sugar,  and  leaves  a  blackened  residue 
having  an  alkaline  reaction.  The  aqueous  solu- 
tion of  the  salt  possesses  a  slightly  acid  reac- 
tion, and  yields  with  hydrochloric  acid  a  white 
precipitate,  soluble  in  an  excess  of  the  acid; 
but  no  precipitate  occurs  if  tartaric  acid  has 
previously  been  added."  U.  S.  Antimony  and 
potassium  tartrate  was  discovered  in  1631  by 
Adrian  de  Mynsicht.  When  prepared  from  the 
oxychloride  it  crystallizes  in  tetrahedrons.  As 
it  occurs  in  commerce,  it  is  often  in  the  form 
of  a  white  powder,  resulting  from  the  pulveriza- 
tion of  the  crystals.  It  is  insoluble  in  alcohol, 
but  dissolves  in  proof  spirit  or  wine.  (See 
Yinum  Antimonii.)  Its  aqueous  solution 
slightly  reddens  litmus,  and  undergoes  decom- 
position by  keeping.  If  one-fifth  of  its  bulk 
of  alcohol  be  added  to  the  water,  this  decom- 
position is  prevented.  It  is  incompatible  with 
acids,  alkalies  and  their  carbonates,  some  of 
the  earths  and  metals,  calcium  chloride,  and  lead 
acetate  and  subacetate.  It  is  incompatible  also 
with  astringent  infusions  and  decoctions,  as  of 
rhubarb,  cinchona,  catechu,  galls,  etc. ;  but  these 
substances,  unless  galls  be  an  exception,  do  not 
render  it  inert,  though  they  lessen  its  activity 
to  a  greater  or  less  extent. 

Characteristics  and  Tests  of  Purity. — "  In 
a  solution  of  Antimony  and  Potassium  Tartrate, 
acidulated  with  hydrochloric  acid,  hydrogen 
sulphide  T.S.  produces  an  orange-red  precipi- 
tate, which  is  soluble  in  ammonium  sulphide 
T.S.  and  potassium  hydroxide  T.S.  Antimony 
and  Potassium  Tartrate  is  precipitated  from 
its  aqueous  solution  by  tannic  acid  T.S.,  and 
yields  a  white  precipitate  with  solutions  of  the 
alkaline  carbonates  and  hydroxides,  soluble  in 
excess  of  the  latter.  An  aqueous  solution  of 
the  salt  (1  in  100),  acidulated  with  acetic  acid, 
should  not  be  affected  by  the  addition  of  a  few 
drops  of  barium  chloride  T.S.  (absence  of  sul- 
phate), silver  nitrate  T.S.  (chloride),  ammo- 
nium oxalate  T.S.  (calcium),  or  potassium 
ferrocyanide  T.S.  (iron).  If  to  the  aqueous 
solution  of  the  salt  (1  in  20)  just  sufficient 
sodium  hydroxide  T.S.  be  added  to  redissolve 
the  precipitate  formed,  and  if  to  this  solution 
an  equal  volume  of  freshly  prepared  hydrogen 
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sulphide  T.S.  be  added,  no  coloration  should 
be  noticeable  after  standing  in  a  warm  place  for 
half  an  hour  when  viewed  by  reflected  light  while 
held  against  a  white  surface  (absence  of  heavy 
metals).  On  adding  sodium  carbonate  T.S.  to 
crushed  crystals  of  the  salt,  effervescence  should 
not  occur  (absence  of  potassium  bitartrate). 
Two  Gm.  of  Antimony  and  Potassium  Tar- 
trate, when  dissolved  in  5  Cc.  of  hydrochloric 
acid,  should  not  respond  to  Bettendorf's  Test 
for  arsenic   (see  Part  III,  Test    No.  16).    If 

1  Gm.  of  Antimony  and  Potassium  Tartrate 
be  dissolved  in  sufficient  water  to  measure  100 
Cc,  then  33  Cc.  (32.99  Cc.)  of  this  solution 
should,  after  the  addition  of  20  Cc.  of  a  cold 
saturated  aqueous  solution  of  sodium  bicar- 
bonate and  a  little  starch  T.S.,  require  not  less 
than  19.9  Cc.  of  tenth-normal  iodine  V.S.  to 
produce  a  permanent  blue  color  (each  Cc.  cor- 
responding to  5  percent,  of  the  pure  salt). 
Titration  should  begin  immediately  after  the 
addition  of  the  sodium  bicarbonate  solution." 
U.  S.    "  Each  gramme  dissolved  in  water  with 

2  or  3  grammes  of  sodium  bicarbonate  should 
discharge  the  color  of  not  less  than  60.2  nor 
more  than  60.7  cubic  centimetres  of  the  volu- 
metric solution  of  iodine  quickly  introduced 
from  a  burette.  It  should  yield  no  characteristic 
reaction  with  the  tests  for  lead,  copper,  arsenium, 
iron,  calcium,  sodium,  ammonium,  chlorides,  or 
sulphates.  It  should  not  effervesce  with  solution 
of  sodium  bicarbonate  (absence  of  acid  potas- 
sium tartrate).  1.66  grammes  should  dissolve 
slowly  but  without  residue  in  25  cubic  centi- 
metres of  water  at  60°  F.  (15.5°  C.)."  Br. 
Tartar  emetic,  when  pure,  exhibits  its  appro- 
priate crystalline  form.  A  crystal  or  two, 
dropped  into  a  solution  of  hydrogen  sulphide, 
will  be  covered  with  an  orange-colored  deposit 
of  antimony  trisulphide.  Entire  solubilty  in 
water  is  not  a  character  belonging  exclusively 
to  the  pure  salt,  for,  according  to  Hennell,  tar- 
tar emetic  may  contain  10  per  cent,  of  uncom- 
bined  cream  of  tartar  and  yet  be  wholly  soluble 
in  the  proper  proportion  of  water.  Hennell's 
method  of  detecting  uncombined  bitartrate  is 
to  add  a  few  drops  of  a  solution  of  sodium 
carbonate  to  a  boiling  solution  of  the  anti- 
monial  salt.  If  the  precipitate  formed  be  not 
redissolved,  no  bitartrate  is  present. 

The  impurities  found  in  tartar  emetic  are 
uncombined  cream  of  tartar  from  faulty  prep- 
aration or  fraudulent  admixture,  calcium  tar- 
trate, iron,  sulphates,  and  chlorides.  The  mode 
of  detecting  cream  of  tartar  has  been  indicated 
above.  Calcium  tartrate  is  derived  from  the 
cream  of  tartar,  which  often  contains  this 
impurity.  It  is  apt  to  form  on  the  surface  of 
the  crystals  of  tartar  emetic  in  crystalline  tufts, 
which  are  easily  brushed  off.  Iron  is  sometimes 
present,  especially  when  the  antimonial  salt  has 
been  prepared  from  glass  of  antimony.  It  is 
detected  by  a  blue  color  being  immediately  pro- 
duced by  potassium  ferrocyanide,  added  after 
a  little  acetic  acid.  If  the  blue  color  be  slowly 
produced,  it  may  arise  from  reactions  on  the 


iron  of  the  ferrocyanide  itself.  If  much  iron 
be  present  the  solution  of  the  tartar  emetic  will 
be  yellow  instead  of  colorless.  According  to 
Serullas,  tartar  emetic,  except  when  well  crys- 
tallized, and  all  the  other  antimonial  prepara- 
tions usually  contain  a  minute  proportion  of 
arsenic,  derived  from  the  native  antimony  tri- 
sulphide, which  almost  always  contains  this 
dangerous  metal.  Subsequently,  however,  Thos. 
Williams  (P.  J.,  July,  1874,  p.  63)  examined 
a  number  of  samples  of  various  antimonial  prep- 
arations and  found  them  remarkably  free  from 
arsenic.  Tartar  emetic  should  always  be  bought 
by  the  apothecary  in  good  crystals,  in  which 
state  the  salt  is  pure,  or  very  nearly  so,  and 
entirely  free  from  arsenic.  Its  powder  is 
perfectly  white;  but  when  it  is  yellowish 
white,  iron  is  probably  present.  A.  H.  Jackson 
found  some  samples  of  commercial  tartar  emetic 
to  contain  from  40  to  70  per  cent,  of  potassium 
sulphate.  {Y ear-Book  of  Pharmacy,  1885,  p. 
459.)  Tartar  emetic  loses  water  of  crystalliza- 
tion on  exposure  to  dry  air  and  is  sometimes 
two  per  cent,  stronger  than  the  official  product 
on  this  account. 

It  has  been  already  stated  in  general  terms 
that  tartar  emetic  in  solution  is  incompatible 
with  acids  and  alkalies,  and  with  some  of  the 
earths;  but  this  salt  is  so  important  that  some 
details  in  regard  to  the  effects  of  particular 
reagents,  included  under  these  titles,  seem  to  be 
necessary.  Hydrochloric  and  sulphuric  acids, 
added  to  a  solution  of  the  antimonial  salt,  not 
too  dilute,  throw  down  a  white  precipitate  of 
antimony  trichloride  or  subsulphate,  mixed 
with  cream  of  tartar,  which  is  redissolved  by 
an  excess  of  the  precipitant.  Nitric  acid 
throws  down  a  subnitrate,  which  is  taken  up  by 
an  excess  of  acid.  When  solution  of  potassium 
hydroxide  is  added  to  a  concentrated  solution, 
it  produces  at  first  no  effect,  and  then  a  precipi- 
tate of  trioxide,  which  is  redissolved  on  the 
continued  addition  of  the  alkali.  Lime  water 
acts  in  a  weaker  solution,  and  throws  down  a 
white  precipitate,  consisting  of  the  mixed  cal- 
cium and  antimony  tartrates.  Potassium  car- 
bonate affects  still  weaker  solutions,  throwing 
down  a  white  precipitate  of  trioxide;  but  this 
test  does  not  act  in  solutions  containing  less 
than  a  quarter  of  a  grain  to  the  fluidounce. 
Ammonia,  both  pure  and  carbonated,  precipi- 
tates a  solution  of  tartar  emetic,  throwing  down 
the  pure  trioxide.  To  these  reagents  may  be 
added  infusion  of  galls,  which,  when  fresh 
and  strong,  causes  a  dirty-yellowish-white  pre- 
cipitate of  antimony  tannate. 

Uses. — When  tartar  emetic  is  given  in  minute 
doses  (gr.  T\,  or  0.005  Gm.)  to  a  healthy  man 
it  produces  only  a  slight  lessening  of  the  force 
of  the  pulse  and  a  tendency  to  increased  secre- 
tion from  the  skin.  After  somewhat  larger 
amounts  these  symptoms  are  more  pronounced, 
and  have  nausea  added  to  them.  If  a  grain  be 
ingested,  the  nausea  and  vomiting  will  be  severe 
and  persistent,  and  accompanied  by  marked 
prostration,  both  of  the  circulation  and  of  the 
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muscular  strength.  In  the  lower  animals  anti- 
mony causes  symptoms  similar  to  those  which 
it  produces  in  man.  It  has  been  experimen- 
tally proved  that  the  fall  of  the  arterial  pres- 
sure is  produced,  at  least  in  part,  by  a  di- 
rect action  upon  the  heart.  The  loss  of  mus- 
cular power,  of  reflex  activity,  and  of  sensi- 
bility is  believed  to  be  due  to  depression  of 
the  spinal  centres,  and  the  disturbance  of  res- 
piration to  a  direct  influence  upon  the  nerve- 
centres  which  preside  over  that  function.  The 
purging  and  vomiting  are  connected  with  an 
effort  at  elimination,  the  poison  escaping 
through  the  gastro-intestinal  mucous  membrane, 
as  well  as  through  the  kidneys.  After  death 
from  antimony,  fatty  degeneration  of  the  liver, 
kidneys,  and  other  organs  has  been  found,  indi- 
cating that  the  poison  has  a  powerful  influence 
upon  nutrition.  It  is  evident  that  in  small 
doses  tartar  emetic  is  powerfully  depressant  to 
the  circulation  and  stimulant  to  the  secretion 
of  the  skin.  At  one  time  tartar  emetic  was 
very  largely  used  in  medicine;  at  present  it  is 
employed  almost  solely  as  a  diaphoretic  and  ex- 
pectorant, having  been  supplanted  by  oilier  less 
dangerous  remedies  as  a  circulatory  depressant. 
In  the  first  stage  of  a  bronchitis  in  a  sthenic 
subject,  it  is  often  of  great  service.  Its  emetic 
action  is  very  certain,  powerful,  prolonged,  and 
accompanied  with  much  depression.  It  is  very 
badly  borne  by  children.  Tartar  emetic  is 
occasionally  used  as  a  counter-irritant  in  the 
form  of  an  ointment  or  plaster,  whose  applica- 
tion produces  sooner  or  later  a  burning  s 
tion  accompanied  by  a  very  painful  pustular 
eruption  with  ulcerations. 

Poisoning — Symptoms  of  acute  poisoning 
by  the  drug  are  an  austere  metallic  taste, 
excessive  nausea,  copious  vomiting,  frequenthic- 
cough,  burning  pain  in  the  stomach,  colic,  fre- 
quent stools  and  tenesmus,  fainting,  small,  con- 
tracted, and  accelerated  pulse,  coldness  of  the 
skin,  and  even  of  the  internal  organs,  difficult 
and  irregular  respiration,  cutaneous  anaesthesia, 
convulsive  movements,  very  painful  cramps  in 
the  legs,  prostration,  and  death.  Ten  grains 
(0.65  Gm.)  is  the  smallest  dose  reported  to  have 
proved  fatal.  In  rare  cases  vomiting  and  purg- 
ing do  not  take  place,  and  when  they  are  absent, 
the  other  symptoms  are  aggravated.  Some- 
times a  pustular  eruption  is  produced,  like  that 
caused  by  the  external  application  of  the  anti- 
monial. 

When  given  in  repeated  small  doses,  tartar 
emetic  produces  both  in  man  and  in  the  lower 
animals  a  chronic  poisoning,  in  which  the  chief 
symptoms  are  nausea,  vomiting,  watery  purg- 
ing, often  followed  by  constipation,  failing  cir- 
culation, and  a  general  asthenia,  deepening  into 
death  from  exhaustion.  After  death  from  anti- 
monial  preparations,  decided  evidences  of  gas- 
tro-intestinal irritation  are  apt  to  be  present, 
but  they  have  been  in  some  cases  wanting.  The 
blood  is  often  markedly  fluid.  Intense  venous 
congestion,  especially  of  the  lungs,  is  usually 
present,  and  in  some  cases  pulmonary  apoplexy, 


atelectasis,  or  other  structural  lesion  of  the 
lungs  has  been  found.  A  wide-spread  fatty 
degeneration  has  been  noted  as  constant  in 
chronic  poisoning  in  animals,  and  probably 
occurs  also  in  man. 

The  treatment  of  tartar  emetic  poisoning  con- 
sists, first,  in  washing  out  the  stomach  with  a 
solution  of  tannic  acid;  second,  in  meeting  the 
symptoms  as  they  arise,  especially  by  the  use 
of  opiates,  which  should  be  administered  hypo- 
dermically  and  by  rectal  suppositories ;  external 
warmth,  stimulants,  etc.,  should  be  used  pro 
re  nata.  In  all  cases  of  suspected  poisoning, 
the  vomit,  the  passages  from  the  bowels,  and 
especially  the  urine,  should  be  saved.  The 
metal  has  been  found  in  all  the  tissues  of  the 
body,  but  in  the  experiments  of  B.  W.  Richard- 
son it  was  most  abundant  in  the  liver. 

In  examining  the  contents  of  the  stomach  or 
intestines  for  tartar  emetic,  they  should  be 
digested  in  water  acidulated  with  hydrochlorio 
and  tartaric  acids.  The  former  acid  will  serve 
to  coagulate  organic  matter,  the  latter  to  give 
complete  solubility  to  the  antimony.  The  solu- 
tion obtained,  after  having  been  filtered,  should 
be  subjected  to  a  stream  of  hydrogen  sulphide, 
which,  if  tartar  emetic  be  present,  will  throw 
down  the  orange-red  antimony  tersulphide,  dis- 
tinguished from  arsenic  tersulphide  and  all 
other  precipitates  by  forming  with  hot  hydro- 
chloric acid  a  solution,  from  which  (after  boil- 
ing to  expel  traces  of  hydrogen  sulphide)  a 
white  curdy  precipitate  of  antimony  oxychloride 
(powder  of  Algaroth)  is  thrown  down  upon 
the  addition  of  water.  Hydrogen  sulphide  is 
by  far  the  most  delicate  test  for  tartar  emetic. 

The  mode  of  extracting  the  antimony  from 
the  solid  tissues,  recommended  by  Orfila,  is  to 
carbonize  the  dried  viscera  with  pure  concen- 
trated nitric  acid  in  a  porcelain  capsule,  to 
boil  the  charred  mass  obtained  for  half  an  hour 
with  hydrochloric  acid,  assisted  with  a  little 
nitric  acid,  to  filter  the  liquor,  and  introduce  it 
into  Marsh's  apparatus.  Hydrogen  antimonide 
will  be  formed,  which,  being  inflamed,  will 
deposit  the  antimony  on  a  cold  surface  of 
porcelain  as  a  black  stain,  distinguishable  from 
the  similar  stain  produced  by  arsenic  by  its 
slighter  volatility,  by  its  forming  with  hot  hy- 
drochloric acid  a  solution  which  affords  a  white 
precipitate  of  antimony  oxychloride  when  added 
to  water,  by  its  insolubility  in  solution  of 
bleaching  powder  or  chlorinated  soda,  and  by 
its  solubility  in  solution  of  stannous  chloride. 
(See  Arseni  Trioxidum.) 

Reinseh's  process  is  a  good  one  for  separating 
antimony  from  the  tissues,  and  was  first  used 
for  that  purpose  by  Alfred  Taylor  of  London. 
The  tissues  are  boiled  in  hydrochloric  acid,  and 
a  bright  slip  of  copper  is  immersed  in  the  hot 
solution.  The  metallic  film  deposited  on  the 
copper  must  be  proved  to  be  antimony.  This 
is  done  by  Odling  by  first  boiling  the  coated 
copper  in  a  solution  of  potassium  perman- 
ganate, with  a  little  excess  of  potassium  hy- 
droxide, for  a  few  minutes,  whereby  the  anti- 
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mony  becomes  oxidized  and  dissolved,  and  then 
passing  hydrogen  sulphide  through  the  filtered 
and  acidulated  solution.  The  characteristic 
orange-red  precipitate  of  antimony  trisulphidc 
is  produced,  which  may  be  tested  for  anti- 
mony as  above  mentioned.  H.  H.  Watson  has 
simplified  Odling's  process  by  dispensing  with 
the  use  of  the  potassium  permanganate.  He 
subjects  the  coated  copper  slip,  in  a  tube,  to 
a  boiling  very  dilute  solution  of  caustic  potas- 
sium hydroxide,  the  metal  being  alternately 
drawn  out  of  and  immersed  in  the  solution,  by 
the  aid  of  a  copper  wire,  until  the  whole  of 
the  coating  is  oxidized  and  dissolved.  The  solu- 
tion is  then  treated  as  directed  by  Odling.  (M. 
T.  G.,  July,  1857,  p.  613.)  Hydrogen  anti- 
monide  (evolved  either  by  galvanic  processes 
or  from  zinc  and  sulphuric  acid),  when  passed 
over  sulphur,  is  decomposed,  slowly  in  diffused 
daylight,  very  rapidly  in  sunlight,  antimony 
sulphide  forming,  with  liberation  of  hydrogen 
sulphide.  The  orange-red  sulphide  can  be  freed 
from  excess  of  sulphur  by  exhaustion  with  car- 
bon disulphide.     (Jones,  J.  C.  S.,  i.  1876.) 

Dose,  as  a  diaphoretic  or  expectorant,  one- 
twelfth  to  one-sixth  of  a  grain  (0.005  to  0.01 
Gin.);  as  an  emetic,  half  a  grain  (0.032  Gm.). 

Off.  Prep. — Syrupus  Scillae  Compositus,  U.  8.; 
Vinum  Antimonii,  U.  S.    {Br.). 

ANTIMONII  OXIDUM.  Br. 

ANTIMONIOUS  OXIDE  [Antimony  Trioxlde] 

(an-ti-mo'm-i  ox'i-dum) 

Sba03  =  286.24 

"Antimonious  Oxide,  Sb40e,  may  be  pre- 
pared by  pouring  solution  of  antimonious 
chloride  into  water,  and  decomposing  the  pre- 
cipitated antimony  oxychloride  with  sodium 
carbonate."  Br. 

Antimonious  Oxide,  Oxide  of  Antimony ;  Stibium 
Oxydatum,  Oxydum  Antimonicum  s.  Stibicum  ;  Oxyde 
d'Antlmoine,  Fr. ;  Antimonoxyd,  O. ;  Oxido  de  anti- 
monio,  Sp. 

This  compound  is  no  longer  official  in  the  U.  S. 
Pharmacopoeia.  The  process  of  the  U.  S.  P. 
1870  was  as  follows :  "  Take  of  Sulphuret  of 
Antimony,  in  very  fine  powder,  four  troy- 
ounces;  Muriatic  Acid  eighteen  troy  ounces; 
Nitric  Acid  a  troyounce  and  one  hundred  and 
twenty  grains;  Water  of  Ammonia  a  fluid- 
ounce  and  a  half;  Water,  Distilled  Water,  each, 
a  sufficient  quantity.  Introduce  the  Sulphuret 
into  a  flask,  of  the  capacity  of  two  pints,  and, 
having  added  the  Muriatic  Acid,  digest,  by 
means  of  a  sand-bath,  until  effervescence 
ceases.  Then,  having  removed  the  flask  from 
the  sand-bath,  add  the  Nitric  Acid  gradually; 
and,  when  nitrous  acid  vapors  cease  to  be  given 
off,  and  the  liquid  has  grown  cold,  add  to  it 
half  a  pint  of  Water,  and  filter.  Pour  the 
filtered  liquid  gradually  into  twelve  pints  of 
Water,  constantly  stirring,  and  allow  the  pre- 
cipitate   to    subside.     Decant    the    supernatant 


liquid,  and  wash  the  precipitate  twice  by  decan- 
tation,  using,  each  time,  eight  pints  of  Water. 
Then  transfer  it  to  a  muslin  filter  to  drain,  and, 
after  the  draining  is  completed,  wash  it  with 
Water  until  the  washings  cease  to  have  an  acid 
reaction.  Next  introduce  it  into  a  suitable 
vessel,  and  subject  it  to  the  action  of  the  Watef 
of  Ammonia  for  two  hours ;  at  the  end  of  which 
time  transfer  it  to  a  moistened  muslin  filter, 
and  wash  it  with  Distilled  Water  as  long  as 
the  washings  produce  a  precipitate  with  nitrate 
of  silver.  Lastly,  dry  the  precipitate  upon  bib- 
ulous paper  with  the  aid  of  a  gentle  heat." 
V.  S.  1870. 

When  antimony  trisulphide  is  digested  with 
hydrochloric  acid,  a  chemical  reaction  takes 
place  as  follows: 

Sb2Ss  +  6HC1  =  2SbCl3  +  3H2S 
the  hydrogen  of  the  acid  uniting  with  the 
sulphur  of  the  antimonial,  and  escaping  as 
hydrogen  sulphide,  while  the  chlorine  and  anti- 
mony combine  to  form  antimony  trichloride, 
which  is  held  in  solution.  The  effect  of  the 
nitric  acid  is  supposed  to  be  to  render  the  oxide 
whiter,  by  decomposing  any  remaining  hydro- 
gen sulphide,  and  thus  preventing  it  from  con- 
taminating the  product.  Though  the  result 
thus  far  is  an  aqueous  solution  of  the  tri- 
chloride, this  cannot  be  diluted  beyond  a  certain 
degree  without  decomposition.  Hence,  if 
largely  diluted,  as  when  poured  into  an  excess 
of  water,  decomposition  takes  place,  and  a 
white  powder  is  precipitated,  formerly  called 
powder  of  Algaroth,  which  is  mainly  an 
oxychloride.  The  decomposition  of  the  powder, 
however,  is  not  uniform,  as  it  contains  more 
trioxide  the  greater  the  proportion  of  water 
used  in  the  decomposition.  The  pure  oxy- 
chloride, SbOCl,  is  formed  when  the  propor- 
tion of  4  molecules  of  water  to  1  molecule  of 
antimony  chloride  exists,  but  with  a  relatively 
larger  proportion  of  water  the  average  com- 
position of  the  powder  is  Sb^sCla,  which  may 
be  considered  as  made  up  of  (SbOCl)a -f- Sb2 
Os.  The  oxychloride  is  first  washed  with 
abundance  of  water  to  separate  adhering  hy- 
drochloric acid,  and  then  acted  upon  by  an 
alkaline  solution  (ammonia  or  sodium  car- 
bonate) to  decompose  the  oxychloride,  with  the 
effect  of  adding  to  the  amount  of  teroxide ;  after 
which  the  teroxide  requires  only  to  be  washed 
with  water  hi  order  to  render  it  pure.  The  last 
washing  separates  the  ammonium  or  sodium 
chloride  resulting  from  the  decomposition  of 
the  oxychloride;  and  the  water  of  this  washing 
is  tested  by  silver  nitrate,  until  the  presence  of 
chlorine  ceases  to  be  indicated. 

Properties. — Antimony  trioxide  is  a  heavy, 
grayish-white  powder,  permanent  in  the  air, 
almost  insoluble  in  water,  insoluble  in  alcohol 
and  nitric  acid,  readily  soluble  in  hydrochloric 
or  tartaric  acid,  or  in  boiling  solution  of  potas- 
sium bitartrate.  Heated  in  close  vessels  it  be- 
comes yellow,  fuses  at  a  full  red  heat,  and 
finally  sublimes  in  crystalline  needles.  When 
cooled  from  a  state  of  fusion,  it  forms  a  fibrous 
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crystalline   mass,    of   pearl   color.     Heated   in 
open  vessels  it  suddenly  becomes  red  hot,  and, 
by    the    absorption    of    oxygen,    changes    into 
SbaO*    (antimony    antimonate),    which    differs 
from  the  trioxide  in  being  insoluble  in  hydro- 
chloric acid,  less  fusible,  and  not  volatile.     "  On 
dropping  its  solution  in  hydrochloric  acid  into 
water,  a  white  precipitate  is  produced,  which  is 
at  once  changed  to  orange  by  hydrogen  sulphide 
test-solution.     If  1  Gm.  of  the  Oxide  be  dis- 
solved with  the  aid  of  5  Gm.  of  tartaric  acid 
in  a  little  water,  and  the  solution  diluted  with 
water  to  the  measure  of  100  Cc,  portions  of 
this  solution  should  not  be  affected  by  test-solu- 
tions  of   silver   nitrate    (absence  of  chloride), 
barium  chloride  (sulphate) ,  or  potassium  ferro- 
cyanide    (iron   and   other  metals).     If  a  solu- 
tion of  the  Oxide  in  hydrochloric  acid  be  diluted 
with    water,    until    it    just    begins    to    become 
permanently  turbid,  and  then  precipitated  with 
hydrogen  sulphide,  this  precipitate,  when  col- 
lected and  thoroughly  washed,  should  be  com- 
pletely soluble  in  ammonium  sulphide  test-solu- 
tion  (absence  of  copper  and  lead).     If  1  Gm. 
of  the  Oxide  be  dissolved  in  hydrochloric  acid, 
and  to  this  solution  1  Cc.  of  stannous  chloride 
test-solution  (see  List  of  Reagents,  Bettendorf's 
Test  for  Arsenic,  Part  III)  be  added,  no  tur- 
bidity or  coloration  should  ensue  within  one  hour 
(limit    of    arsenic):'    U.    S.    1890.      "If    0.5 
gramme   be   dissolved   in    a   hot   solution   of   1 
gramme  of  Acid  Potassium   Tartrate  and  the 
solution   then   made   alkaline   with   3   grammes 
of  sodium  bicarbonate,  the  cooled  liquid  should 
discharge  the  color  of  70  cubic  centimetres  of 
the    volumetric    solution    of    iodine.     Antimo- 
nious  Oxide  should  yield  no  characteristic  reac- 
tion with  the  tests  for  lead,  copper,  arsenium, 
calcium,  sodium,  or  potassium,  only  slight  reac- 
tions  with   the    tests    for   iron,    and    only   the 
slightest  reactions  with  the  tests  for  chlorides 
or  sulphates.     It  should  dissolve  entirely  when 
boiled  with  an  excess  of  Acid  Potassium  Tar- 
trate."   Br.     It  is  frequently  impure  from  the 
presence    of    the    before-mentioned    antimony 
antimonate,    in    which    case    it    is   not   entirely 
soluble    in    hydrochloric    acid.      If    it    contain 
oxy chloride,  which  it  is  apt  to  do  from  the 
imperfect  action  of  the  alkaline  solutions  em- 
ployed in  its  purification,  its  solution   in  tar- 
taric acid  will  be  precipitated  by  silver  nitrate. 
When  antimony  antimonate  is  substituted  for 
it,  the  fraud  may  be  detected  by  the  spurious 
preparation  being  entirely  insoluble  in  hydro- 
chloric acid. 

Uses. — This  oxide,  which  must  not  be  con- 
founded with  the  powder  of  Algaroth,  has  the 
general  therapeutic  properties  of  the  anti- 
monials.  Like  antimonial  powder,  it  is  not 
uniform  in  its  effects,  and  ought  not  to  be  used 
in  practical  medicine.  The  inequality  of  action 
is  plausibly  explained  by  the  state  of  the 
stomach  as  to  acidity,  the  presence  of  acids 
giving  the  medicine  activity,  and  this  explana- 
tion is  confirmed  by  the  experiments  of  Osburn 
of   Dublin.    As   to   the   French    Codex   oxide, 


prepared  by  boiling  the  oxychloride  with  a  solu- 
tion of  potassium  bicarbonate,  the  inequality 
is  attributed  by  Durand  of  Caen,  to  the  pres- 
ence of  more  or  less  trichloride,  which  is 
separated  with  difficulty.  Objecting  to  the 
Codex  oxide,  Durand  proposes  to  prepare  the 
trioxide  by  precipitating  tartar  emetic  with  am- 
monia in  excess.  Thus  obtained  it  contains  no 
trichloride,  and  does  not  cause  vomiting.  (/. 
P.  C,  3e  ser.,  ii.  364.)  It  was  introduced  into 
the  British  Pharmacopoeia  as  an  ingredient  in 
Pulvis  Antimonialis. 

Dose,  of  antimony  trioxide,  three  grains  (0.20 
Gm.)  every  two  or  three  hours,  but  the  drug 
should  not  be  employed  as  a  medicine. 

Off.  Prep. — Pulvis  Antimonialis,  Br. 

ANTIMONIUM. 

ANTIMONY 

(an-tj-mo'nl-um) 

Sb  =  119.3 

Stibium.  Lat.;  Antlmolnc,  Fr. ;  Antlmon,  Spless- 
glanz  Metall,  O.;  Antimonia,  It.;  Antimonio.  Sp. 

Metallic  antimony,  sometimes  called  regulus 
of  antimony,  is  not  official  in  the  British  or 
United  States  Pharmacopoeias;  but,  as  it  enters 
into  the  composition  of  a  number  of  impor- 
tant pharmaceutical  preparations,  we  have 
thought  it  proper  to  notice  it  under  a  distinct 
head. 

Antimony  exists  in  nature —  1,  uncombined, 
2,  as  an  oxide;  3,  as  antimonous  sulphide 
(tersulphide),  and  4,  as  an  oxysulphide.  It 
is  found  principally  in  France  and  Germany, 
but  has  been  discovered  also  in  the  provinces 
of  New  Brunswick  and  Ontario,  Canada,  the 
latter  locality  yielding  a  large  portion  of  that 
consumed  in  the  United  States. 

Extraction. — All  the  antimony  of  commerce 
is  extracted  from  the  native  sulphide.  The  ore 
is  first  separated  from  its  gangue  by  fusion. 
It  is  then  reduced  to  powder,  and  placed  on 
the  floor  of  a  reverberatory  furnace,  where  it 
is  subjected  to  a  gentle  heat,  being  con- 
stantly stirred  with  an  iron  rake.  This  pro- 
cess of  roasting  is  known  to  be  completed  when 
the  matter  is  brought  to  the  state  of  a  dull 
grayish-white  powder  called  antimony  ash.  By 
this  treatment  the  antimony  is  partly  triox- 
idized,  and  partly  conwrted  into  antimonous 
acid,  while  nearly  all  the  sulphur  is  dissipated 
in  the  form  of  sulphurous  acid  gas;  a  portion 
of  trisulphide,  however,  remains  undecomposed. 
The  matter  is  then  mixed  with  charcoal  impreg- 
nated with  a  concentrated  solution  of  sodium 
carbonate,  and  the  mixture  heated  in  crucibles, 
in  a  melting-furnace.  The  charcoal  reduces 
the  antimony  trioxide,  while  the  alkali  unites 
with  the  undecomposed  trisulphide,  and  forms 
melted  scoria?,  which  cover  the  reduced  metal 
and  diminish  its  loss  from  volatilization.  Anti- 
mony is  more  generally  obtained  by  the  reduc- 
tion by  iron  of  the  native  sulphide.  The  reduc- 
tion of  the  antimony  sulphide  by  iron  takes 
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place  at  a  red  heat,  but  as  iron  sulphide  needs 
a  higher  temperature  for  its  fusion,  and  its 
specific  gravity  is  not  much  less  than  that  of 
the  metallic  antimony,  the  mass  must  be  heated 
to  a  white  heat  to  effect  a  perfect  separation, 
and  this  occasions  a  loss  of  antimony.  In 
order  to  avoid  this,  sodium  sulphide  is  added 
in  practice,  which  unites  with  the  iron  sulphide 
to  form  a  more  fusible  and  lighter  slag  of 
double  sodium  and  iron  sulphide.  For  100  parts 
of  antimony  sulphide  are  taken  42  parts  of 
iron,  10  parts  of  anhydrous  sodium  sulphate, 
and  2£  to  3£  parts  of  carbon. 

The  purest  commercial  antimony  is  not 
entirely  free  from  foreign  metals,  chiefly  iron, 
lead,  and  arsenic.  Lefort  purifies  it  for  the 
purposes  of  pharmacy  by  gradually  adding 
twenty-five  parts  of  the  metal,  in  fine  powder, 
to  fifty  parts  of  nitric  acid,  by  the  action  of 
which  the  antimony  is  precipitated  as  antimo- 
nous  acid,  while  the  foreign  metals  remain  in 
solution.  The  precipitate  is  then  thoroughly 
washed  with  water  containing  a  hundredth  part 
of  nitric  acid,  drained  completely,  mixed  with 
three  or  four  parts  of  powdered  sugar,  and 
reduced  to  the  metallic  state  by  being  heated 
to  redness  in  a  Hessian  crucible.  Antimony 
is  imported  into  the  United  States  in  the  form 
of  antimony  sulphide,  as  antimony  regulus  or 
metal,  and  most  largely  as  "  hard  lead ",  or 
antimonial  lead,  obtained  as  a  by-product  in 
smelting  lead  or  silver  ores  which  contain  a 
small  percentage  of  antimony.  Both  native 
antimony  and  stibnite,  or  antimonous  sulphide, 
are  also  brought  from  South  Ham,  Canada. 
The  production  of  metallic  antimony  in  the 
United  States  in  1902  was  3561  short  tons, 
valued  at  $634,506,  and  in  1903,  3128  tons, 
valued  at  $548,433.  The  importations  of  ore 
and  regulus  (or  metal)  during  the  year  1903 
were  2,714,617  lbs.  and  4,694,309  lbs.  respec- 
tively. 

Properties. — The  time  of  the  discovery  of 
antimony  is  not  known,  but  Basil  Valentine 
was  the  first  to  describe  the  method  of  obtain- 
ing it,  in  his  work  entitled  "  Currus  Triumpha- 
lis  Antimonii,"  published  towards  the  end  of 
the  fifteenth  century.  It  is  a  brittle,  brilliant 
metal,  ordinarily  of  a  lamellated  texture,  of  a 
silver-white  color  when  pure,  but  bluish  white 
as  it  occurs  in  commerce.  Its  atomic  weight 
is  119.3  (or  according  to  some  authorities,  122), 
symbol  Sb,  sp.  gr.  6.7  and  fusing  point  425° 
C.  (797°  F.),  or  about  a  red  heat.  On  cooling, 
after  fusion,  antimony  assumes  an  appearance 
on  the  surface  bearing  some  resemblance  to  a 
fern  leaf.  When  strongly  heated,  it  burns  with 
the  emission  of  white  vapors,  consisting  of 
teroxide,  formerly  called  argentine  flowers  of 
antimony.  A  small  portion  being  fused  and 
then  thrown  upon  a  flat  surface  divides  into 
numerous  globules,  which  burn  rapidly  as  they 
move  along.  It  forms  three  combinations  with 
oxygen,  antimony  trioxide  (antimonous  oxide), 
SbaOs,  antimony  tetr oxide,  SbaCU  (by  some  con- 
sidered  to  be    an   antimonate   of   the   radical 


antimonyl,  SbO.Sb03),  and  antimony  pentoxide 
(antimonic  oxide),   SD2O5.     The  first  of  these 
unites  with  water  to  form  antimonous  acid,  the 
salts  of  which  are  called  antimonites,  the  third 
unites  with  water  to  form  antimonic  acid,  the 
salts    of   which    are    called    antimonates.      The 
trioxide  was  noticed  under  the  head  of  Anti- 
monii Oxidum.     The  tetroxide  is  a  white  pow- 
der, yellowish  when  hot,  and  difficultly  soluble 
in   acids.     It  forms  when  either  of  the  other 
two  oxides  is  strongly  heated  in  air.     Antimony 
ash,  described  above,  is  also  an  impure  tetrox- 
ide.    Antimonic  acid  is  a  lemon-colored  powder, 
which  may  be  prepared  by  oxidizing  the  metal 
by  digestion  in  nitric  acid,  and  then  driving  off 
the  excess  of  the  acid  by  a  heat  not  exceeding 
315.5°  C.   (600°  F.).    When  exposed  to  a  red 
heat,  it  parts  with  oxygen,  and  is  converted 
into    the    antimony    tetroxide    just    described. 
This,  though  medicinally  inert,  frequently  forms 
a  large  proportion   of  the  preparation  called 
antimonial  powder.   (See  Pulvis  Antimonialis.) 
The   antimonial   preparations   are   active   in 
proportion    to    their    solubility   in    the    gastric 
juice.     According  to  Mialhe,  those  antimonials 
which   contain   the  hydrated   tetroxide,   or   are 
easily    converted    into    it,    are    most    active. 
Hence  metallic  antimony  in  fine  powder,  and 
tartar  emetic,  act  with  energy.     The  teroxide  is 
much  more  active  when  prepared  in  the  moist 
than  in  the  dry  way.     According  to  Serullas, 
all  the  antimonial  preparations  except  tartar 
emetic  and  butter  of  antimony  (or  trichloride) 
contain  a  minute  proportion  of  arsenic.     Tartar 
emetic   is   an   exception,   because   it   separates 
entirely,  in  the  act  of  crystallizing,  from  any 
minute  portion  of  arsenic  in  the  materials  from 
which  it  is  prepared,  the  poisonous  metal  being 
left  behind  in  the  mother  water  of  the  process. 

ANTIMONIUM  NIGRUM  PURI- 
FICATUM.  Br. 

ANTIMONIOUS  SULPHIDE 

(an-ti-mo'nj-um    nl'grum    pu-ri-fj-ca'tum) 

SbaS3  =  334.09 

"  Native  antimonious  sulphide,  SbaSa,  from 
which  siliceous  matter  has  been  removed  by 
fusion,  reduced  to  fine  powder,  and,  if  any  salt 
of  arsenium  be  present,  purified  by  digesting 
with  half  its  weight  of  solution  of  ammonia 
for  several  days,  washing  and  drying."    Br. 

Antimonii  Sulphidum  Purification,  U.  S.  1890 ; 
Purified  Antimony  Sulphide :  Purified  Black  Anti- 
mony;  Sulfure  d'Antimoine  pur,  Fr.  Cod.;  Gereinigtea 
Schwefelantimon,  G.;  Trisolfuro  di  antimonio  de- 
purato,   It. 

Purified  antimony  sulphide  was  dropped  at 
the  eighth  revision  of  the  U.  S.  Pharmacopoeia. 
The  process  of  the  U.  S.  P.  1890  is  as  follows: 

"Antimony  Sulphide,  one  hundred  grammes 
[or  3  ounces  av.,  231  grains] ;  Ammonia  Water, 
fifty  cubic  centimeters  [or  1  fluidounce,  5£ 
fluidrachms] ;    Water,    a    sufficient     quantity. 
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Reduce  the  Antimony  Sulphide  to  a  very  fine 
powder.  Separate  the  coarser  particles  by 
elutriation,  and,  when  the  finely-divided  sul- 
phide has  been  deposited,  pour  off  the  water, 
add  the  Ammonia  Water,  and  macerate  for  five 
days  in  a  well-closed  vessel,  agitating  the  mix- 
ture frequently.  Then  let  the  powder  settle, 
pour  off  the  Ammonia  Water,  and  wash  the  res- 
idue by  repeated  affusion  and  decantation  of 
Water.  Finally  dry  the  product  by  the  aid  of 
a  gentle  heat."    U.  S.  1890. 

The  test  for  arsenic  is  as  follows.  "  If  one 
grain  be  dissolved  in  hydrochloric  acid,  and 
the  solution,  slightly  diluted,  be  gently  warmed 
with  a  piece  of  bright  copper  foil,  the  copper 
being  washed,  dried,  and  heated  in  a  dry,  nar- 
row test-tube,  no  crystalline  sublimate  (of 
arsenous  anhydride)  should  form  on  the  upper 
cool  part  of  the  tube."   Br.  (1885). 

These  processes  are  intended  to  furnish  a 
black  antimony  sulphide  better  fitted  for  the 
manufacture  of  the  official  preparations  of  anti- 
mony and  for  internal  administration.  Copper, 
a  common  impurity  in  the  crude  sulphide,  is 
rendered  soluble  by  the  ammonia  water, 
while  the  subsequent  washing  and  decantation 
effectually  remove  all  soluble  impurities.  (See 
Antimonii  Sulphidum,  Part  II.) 

Properties. — "A  heavy,  grayish-black,  lustre- 
less powder,  without  odor  or  taste,  and  per- 
manent in  the  air.  Insoluble  in  water  or  alco- 
hol, but  soluble  in  hydrochloric  acid  with  the 
evolution  of  hydrogen  sulphide.  At  a  tempera- 
ture below  a  red  heat  it  fuses  to  a  dark  brown 
liquid."   U.  S.  1890. 

Tests.— "If  1  Gm.  of  the  Sulphide  be 
digested,  and  finally  boiled,  with  10  Cc.  of  hy- 
drochloric acid,  it  should  dissolve  without  leav- 
ing more  than  1  per  cent,  of  residue.  This 
acid  solution,  completely  deprived  of  hydro- 
gen sulphide  by  boiling,  yields,  when  added  to 
water,  a  white  precipitate,  which  is  soluble  in 
a  solution  of  tartaric  acid.  After  the  separa- 
tion of  the  precipitate  by  filtration,  the  filtrate 
yields  an  orange-red  precipitate  with  hydrogen 
sulphide  test-solution.  If  2  Gm.  of  the  Sul- 
phide be  mixed  and  cautiously  ignited,  in  a 
porcelain  crucible,  with  8  Gm.  of  pure 
sodium  nitrate,  and,  after  cooling,  the  fused 
mass  be  boiled  with  25  Cc.  of  water,  there  will 
remain  a  residue  which  should  be  white  or 
nearly  so,  and  not  yellowish  nor  brownish 
(absence  of  other  metallic  sulphides).  On  boil- 
ing the  filtrate  separated  from  the  last-men- 
tioned residue  with  a  slight  excess  of  nitric 
acid,  until  no  more  nitrous  vapors  are  evolved, 
then  dissolving  in  it  0.1  Gm.  of  silver  nitrate, 
filtering  again  if  necessary,  and  cautiously 
pouring  a  few  drops  of  ammonia  water  on  top, 
not  more  than  a  white  cloud,  but  no  red  or 
reddish  precipitate,  should  appear  at  the  line 
of  contact  of  the  two  liquids  (absence  of  more 
than  about  0.1  per  cent,  of  arsenic)."  U.  S. 
1890.  "A  grayish-black  crystalline  powder 
decomposed  on  boiling  with  hydrochloric  acid, 
an    almost    clear    solution    being    formed    and 


hydrogen  sulphide  escaping.  The  solution 
affords  the  reactions  characteristic  of  antimony. 
It  should  not  yield  more  than  slight  charac- 
teristic reactions  with  the  tests  for  arsenium." 
Br. 

Uses. — This  preparation  is  not  used  in  medi- 
cal practice. 

Off.   Prep. — Antimonium   Sulphuratum,   Br. 

ANTIMONIUM  SULPHURATUM.  Br. 

SULPHURATED  ANTIMONY  [Kermes  Mineral] 

( an-ti-mo'ni-um    sul-phu-ra'tum ) 

"A  mixture  containing  antimony  sulphides 
and  oxides,  Sb2Ss,  SbaOs,  SbaSa,  Sb40e,  and 
sulphur."    Br. 

Antimonii  Oxysulphuretum,  Lond.;  Antimonii  Sul- 
phuretum  Aureum,  Ed. ;  Precipitated  Sulphide  of 
Antimony ;  Sulphur  Stibiatum  Aurantiacum.  Sulphur 
Auratum  Antimonii;  Golden  Sulphuret  of  Antimony, 
Golden  Sulphur;  Soufre  dor6  d'Antimolne,  Fr.  Cod.; 
Stibium  Sulfuratum  Aurantiacum,  P.  Q. ;  Gold- 
schwefel,  Gefalltes  Schwefeltantimon,  G.;  Kermes 
minerale,  It.;  Quermes  mineral,  Oxisulfuro  de  antl- 
monio  hidratado,  Sp. 

Sulphurated  antimony  was  not  introduced 
into  the  U.  S.  P.  8th  Rev. ;  the  U.  S.  Pharmaco- 
poeia of  1890  added  the  synonym  "  Kermes 
mineral"  to  this  preparation,  intending  that 
it  should  be  used  when  "  Kermes  "  was  ordered 
in  prescriptions.     The  process  was  as  follows: 

"Purified  Antimony  Sulphide,  one  hundred 
grammes  [or  3  ounces  av.,  231  grains] ;  Solution 
of  Soda,  twelve  hundred  cubic  centimeters  [or  40 
fiuidounces,  4  fluidrachms,  37  minims] ;  Dis- 
tilled Water,  Diluted  Sulphuric  Acid,  each,  a 
sufficient  quantity.  Mix  the  Purified  Anti- 
mony Sulphide  with  the  Solution  of  Soda  and 
three  thousand  cubic  centimeters  [or  about  (>£ 
pints]  of  Distilled  Water,  and  boil  the  mixture 
over  a  gentle  fire  for  two  hours,  with  frequent 
stirring,  and  occasionally  adding  Distilled 
Water  so  as  to  preserve  the  same  volume. 
Strain  the  liquid  immediately  through  a  double 
muslin  strainer,  and  drop  into  it,  while  yet 
hot,  Diluted  Sulphuric  Acid  so  long  as  it  pro- 
duces a  precipitate.  Wash  the  precipitate  with 
hot  Distilled  Water  until  the  washings  are  at 
most  but  very  slightly  clouded  by  barium 
chloride  test-solution;  then  dry  the  precipitate 
at  a  temperature  not  exceeding  25°  C.  (77°  F.) 
and  rub  it  to  a  fine  powder.  Keep  the  product 
in  well-stoppered  bottles,  protected  from  lie-lit " 
U.  S.  1890.  5    ' 

"Antimonious  Sulphide,  10  ounces  (Imperial) 
or  200  grammes;  Sublimed  Sulphur,  10  ounces 
(Imp.)  or  200  grammes;  Caustic  Soda,  of  com- 
merce, 5  ounces  (Imp.)  or  100  grammes' 
Diluted  Sulphuric  Acid,  Distilled  Water,  of 
each  a  sufficient  quantity.  Dissolve  the  caustic 
soda  in  five  pints  (Imp.  meas.)  or  two 
thousand  cubic  centimetres  of  the  Distilled 
Water;  with  this  solution  mix  the  Antimonious 
Sulphide  and  the  Sublimed  Sulphur;  boil  for 
two  hours  with  frequent  stirring,  adding  Dis- 
tilled Water  occasionally  to  maintain  the  same 
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volume;  then,  while  the  whole  is  still  hot,  add 
nine  pints  (Imp.  meas.)  or  three  thousand  six 
hundred  cubic  centimetres  of  boiling  Distilled 
Water;  strain  the  product  through  calico; 
before  the  strained  liquid  cools  add  to  it  by 
degrees  the  Diluted  Sulphuric  Acid  till  the 
latter  is  in  slight  excess;  collect  the  precipitate 
on  a  calico  filter;  wash  with  Distilled  Water 
till  the  washings  are  free  from  sulphates;  dry 
at  a  temperature  not  exceeding  212°  F.  (100° 
C.)."   Br. 

There  are  three  preparations  containing  anti- 
mony and  sulphur, — viz.,  the  amorphous  pre- 
cipitated antimony  sulphide,  Sb2S3,  which  while 
orange-red  in  color  corresponds  to  the  black 
native  sulphide;  a  reddish-brown  mixture 
known  as  "  Kermes  mineral,"  which  contains 
both  antimony  sulphide  and  oxide,  and  has  an 
average  composition  2Sb2S3  +  Sb203;1  and 
the  golden  sulphide,  which  is  antimonic  sul- 
phide, SbaSs,  and  is  obtained  by  decomposing 
sulphantimonates  like  Sehlippe's  salt,  SbS4 
Na3  -f-  9H2O,  by  the  addition  of  a  strong  min- 
eral acid. 

The  first  of  these  may  be  obtained  by  dissolv- 
ing the  powdered  native  sulphide  in  potassium 
hydroxide  solution  with  the  aid  of  heat,  and  then 
adding  to  this  solution,  which  contains  the  anti- 
mony combined  as  potassium  antimonite  and 
sulphantimonite,  sulphuric  acid,  when  a  red- 
dish precipitate  is  formed  which  dries  to  a  red- 
dish-brown powder. 

The  second  may  be  obtained  by  boiling  the 
native  sulphide  or  the  red  amorphous  sulphide 
just  described  with  sodium  carbonate,  and  then 
allowing  the  compound  to  settle  out  from  the 
hot  filtered  liquid  as  it  cools. 

The  third  may  be  obtained  by  first  forming 
a  sulphantimonate  by  boiling  finely-powdered 
antimony  sulphide  and  sodium  hydroxide  with 
sulphur  (or  sodium  carbonate  and  chalk  instead 
of  the  sodium  hydroxide),  and  then  adding  the 
solution  of  this  to  diluted  hydrochloric  or  sul- 
phuric acid,  when  yellow  Sb2Ss  separates, 
according  to  the  reaction  : 

2(SbS4Nas  +  9H20)+  3H2S04  = 

3Na2S04  +  Sb2Ss  +  3H2S  +  I8H2O 

Ten  parts  of  Sehlippe's  salt  yield  in  theory 
4.17  parts  of  antimony  pentasulphide.  The 
U.  S.  1890  sulphurated  antimony  belonged  to 
the  first  kind  above  mentioned,  the  British 
(1898)  to  the  third  variety.  E.  G.  Eberhardt 
recommends  the  more  direct  preparation  of  sul- 
phurated antimony  by  treating  the  native  sul- 
phide with  hydrochloric  acid  and  precipitating 
the  solution  with  hydrogen  sulphide.  The 
objection  that  arsenic  might  be  found  in  the 
product  was  met  by  an  examination  which 
showed  that  traces  of  arsenic  present  were  not 


1  Kermes  mineral  of  the  IT.  S.  r.  1870  differed 
somewhat  from  that  of  the  IT.  S.  P.  1890.  The 
former  process  produced  a  powder  of  a  purplish- 
brown  color,  the  product  of  the  latter  was  reddish- 
brown  ;  both  powders  became  lighter  In  color  on  ex- 
posure to  air  and  light  (seeU.  S.  D.,  18th  ed.,  p.  186). 


more  than  when  the  then  official  process  had  been 
employed.  (A.  J.  P.,  1886,  p.  229.)  The  color 
of  sulphurated  antimony  or  Kermes  mineral  is 
influenced  by  porphyrization,  with  the  admix- 
ture of  a  little  sugar  or  gum;  if  hastily  por- 
phyrized,  the  mixture  has  a  violet  tint;  if  care- 
fully and  slowly,  it  has  a  russet  color. 

Properties  of  the  Precipitated  Antimony 
Sulphide.  {Sulphurated  Antimony,  Br.) — "An 
amorphous,  reddish-brown  powder,  becoming 
lighter  in  color  on  exposure  to  light,  and  having 
neither  odor  nor  taste.  Insoluble  in  water  or 
alcohol,  but  soluble  in  hydrochloric  acid  with 
the  evolution  of  hydrogen  sulphide.  When 
heated  in  a  dry  test-tube,  it  emits  moisture 
and  leaves  a  black  residue.  If  1  Gm.  of  Sul- 
phurated Antimony  be  gently  heated  with  10 
Cc.  of  hydrochrloric  acid,  it  should  dissolve, 
with  the  exception  of  a  slight  residue,  which, 
when  washed  and  dried,  should  burn  on  the 
application  of  a  flame  with  the  character- 
istic odor  of  sulphur,  leaving  not  more  than  a 
scanty  ash.  The  acid  solution,  completely  de- 
prived of  hydrogen  sulphide  by  boiling,  yields, 
when  added  to  water,  a  white  precipitate, 
which,  after  being  washed  and  dried,  should 
weigh  not  less  than  85  per  cent,  of  the  original 
weight  of  the  sulphide.  The  liquid  filtered 
from  this  precipitate  yields  an  orange-red  pre- 
cipitate with  hydrogen  sulphide  test-solution.  If 
1  Gm.  of  Sulphurated  Antimony  be  shaken  with 
20  Cc.  of  hot  water,  the  filtrate  should  be 
neutral  to  test-paper,  should  not  be  rendered 
more  than  slightly  opalescent  by  barium  chloride 
test-solution  (limit  of  sulphate),  or  silver 
nitrate  test-solution  (limit  of  chloride),  and 
should  not  be  affected  by  ammonium  oxalate 
test-solution  (absence  of  calcium).  When 
tested  for  arsenic,  as  described  under  Purified 
Antimony  Sulphide,  it  should  afford  no  reac- 
tion beyond  the  limit  prescribed  for  the  latter." 
U.  S.  1890.  "A  dull-red  powder,  readily  dis- 
solved by  solution  of  sodium  hydroxide,  also 
by  hot  hydrochloric  acid  with  the  evolution  of 
hydrogen  sulphide  and  the  separation  of  sul- 
phur. 3  grammes  moistened  and  warmed  with 
successive  portions  of  nitric  acid  until  red  fumes 
cease  to  be  evolved,  and  then  dried  and  heated 
to  redness,  should  leave  a  white  residue  weigh- 
ing about  2  grammes.  Sulphurated  Antimony 
should  not  yield  more  than  the  slightest  char- 
acteristic reactions  with  the  tests  for  arsenium." 
Br.  Water  in  which  this  preparation  has  been 
boiled  should  not  yield  a  white  precipitate  with 
ammonium  oxalate.  The  non-action  of  this 
test  shows  the  absence  of  lime.  When  pure, 
precipitated  antimony  sulphide  is  completely 
soluble  in  a  hot  solution  of  potassium  hy- 
droxide ;  but,  as  it  is  found  in  commerce,  a  white 
substance  is  usually  left  undissolved.  When 
boiled  with  a  solution  of  cream  of  tartar,  about 
12  per  cent,  of  trioxide  is  dissolved;  but, 
according  to  H.  Rose,  this  method  of  deter- 
mining the  proportion  of  the  trioxide  cannot 
be  relied  on.    Exposed  to  heat  it  takes  fire,  and 
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burns  with  a  greenish-blue  flame,  giving  off 
sulphurous  acid,  while  the  metal  remains  behind 
in  the  state  of  a  grayish  oxide. 

John  Moss  asserted  before  the  London  Phar- 
maceutical Society  that  the  British  process 
always  yields  a  dark  reddish  or  reddish-brown 
powder,  but  that  the  Kermes  mineral  in  English 
commerce  is  golden  yellow  or  yellowish  red,  and 
must  be  prepared  by  some  other  method.  He 
was  confirmed  by  Redwood  and  Attfield,  the 
latter  explaining  that  the  official  Kermes  con- 
tains antimony  trisulphide,  the  commercial  anti- 
mony pentasulphide. 

Uses. — Precipitated  antimony  sulphide  (sul- 
phurated antimony)  is  alterative,  diaphoretic, 
and  emetic.  It  is,  however,  an  uncertain 
medicine,  and  is  very  little  used.  In  combina- 
tion with  calomel  and  guaiac  (Plummer's  pill), 
it  was  formerly  employed  in  secondary  syphilis 
and  cutaneous  eruptions.  (See  Pilula?  Antimonii 
Compositce,  U.  S.  P.  1890.)  During  its  use  the 
patient  should  abstain  from  acidulous  drinks. 

Golden  sulphide  acts  like  Kermes  mineral,  but 
is  much  weaker,  and  must  be  given  in  a  larger 
dose. 

Dose,  as  an  alterative,  from  one  to  two 
grains  (0.065  to  0.13  Gm.),  given  twice  a  day, 
in  the  form  of  pill;  as  an  emetic,  from  five 
to  twenty  grains  (0.32  to  1.3  Gm.). 

Off.  Prep. — Pilula  Hydrargyri  Subchloridi  Com- 
posita,  Br. 

ANTIPYRINA.  U.  S.  (Br.) 

ANTIPYRINE 

(an-ti-py-rl'na) 

CuHiaNaO  =  186.75 

*  Phenyldimethylpyrazolon  [  CaHNaO  ( CHa )  a. 
CeHs],  obtained  by  the  condensation  ef  phenyl- 
hydrazine  with  aceto-acetic  ether,  and  methyla- 
tion  of  the  product."  U.  S.  "  Phenazone,  or 
phenyl-dimethyl-iso-pyrazolone,  is  obtainable 
from  phenyl-hydrazine  by  interaction  with 
aceto-acetic  ether,  and  the  subsequent  interac- 
tion of  the  resulting  phenyl-methyl-iso-pyra- 
zolone  with  methyl  iodide.  Its  constitution  is 
indicated  by  the  following  formula: 

HsCC=CH 

HaCN    CO 
V 
NCeHs."  Br. 

Phenazonum,  Br.;  Phenazone  ;  Phenyldimethylisopy- 
razolone.  Methozine,  DehydrodimethylphenvlDvrazin£  • 
Analg<§sine,  Fr.  Cod.;  Antipyrine,  Paradyne,  Anol 
dynine,  Fr. ;  Pyrazolonum  phenyldimethylicum  P  a  • 
Phenyldimethylpyrazolon.    Antipyrin,    Q. ;   Antipirlna', 

Antipyrine  was  made  official  for  the  first 
time  in  the  U.  S.  P.  8th  Rev.,  the  patent  having 
expired;  the  British  Pharm.  (Additions  1885) 
introduced  it  under  the  specially  coined  word 
"  Phenazone." 


Preparation. — Antipyrine  has  been  prepared 
by  other  synthetic  methods,  such  as  acting  with 
methylphenylhydrazine  upon  aceto-acetic  ether, 
thus  avoiding  the  separate  methylating  step, 
but  the  original  process  of  Knorr,  mentioned 
in  the  definition,  has  proved  to  be  the  best. 

This  compound  is  one  of  the  first  important 
synthetical  remedies  introduced  into  medicine; 
it  is  now  generally  conceded  to  be  a  derivative 
of  pyrrol,   C4HeN,  a  base  found  in   coal  tar 

HC=CH 
and  in  bone  oil.  From  this  base,  >  NH, 

HC=CH 
HC=N 
pyrazole,  >NH,  is  derived  (see  Part 

HC=CH 

HC=N 
II) ;  from  this  pyrazolon,  >NH,  which 

HaC— CO 
by  molecular  rearrangement  yields  isopyrazolon, 
CH— NH 

>NH .      Phenyldirnetliylisopvraznl.m, 
CH— CO 
(CHa)C— N(C113) 

>N(CeH5),is  a  substitution 
HC— CO 

product  from  this.  Practically  it  is  made  by 
Knorr's  patented  process  of  acting  upon  phenyl- 
hydrazine,  CeHs  —  HN  —  NH2,  wilh  ethyl  aceto- 
acetate,  (CHa.COJCHa.CO.Calls,  when  phenyl- 

(CHa)C=N 
methyl-pyrazolon,  >N( Cells),  is 

HaC— CO 
formed.  This  is  then  methylated  by  treatment 
with  methyl  iodide,  when  the  hydriodide  of  the 
finished  base  results.  Another  reaction's  pro- 
duct—viz., that  of  a  halogen  butyrate  upon 
phenyl-hydrazine  and  subsequent  oxidation  and 
methylation  of  the  compound  so  obtained,  which 
is  also  a  phenyldimethylpyrazolon— is  only  an 
isomer  of  true  antipyrine ;  not  identical  with  it. 
Properties.— It  is  officially  described  as  "a 
colorless,  almost  odorless,  crystalline  powder  or 
tabular  crystals,  with  a  slightly  bitter  taste. 
Soluble  in  less  than  1  part  of  water,  in  1  part 
of  alcohol,  1  part  of  chloroform,  and  in  30 
parts  of  ether  at  25°  C.  (77°  F.).  When 
heated  to  113°  C.  (235.4°  F.)  it  melts.  Upon 
ignition  it  is  consumed  without  leaving  a 
weighable  residue.  The  aqueous  solution  has 
a  neutral  reaction  upon  litmus  paper,  but  Anti- 
pyrine unites  directly  with  acids  to  form  salts. 
If  to  an  aqueous  solution  of  Antipyrine,  tannic 
acid  T.S.  be  added,  an  abundant  white  precipi- 
tate (tannate)  is  formed.  If  0.1  Gm.  of 
sodium  nitrite  and  12  Cc.  of  an  aqueous  solu- 
tion of  Antipyrine  (1  in  100)  be  mixed,  a  nearly 
colorless  liquid  is  obtained,  which,  upon  the  addi- 
tion of  1  Cc.  of  diluted  sulphuric  acid,  develops  a 
deep  green  color  (formation  of  isonitroso-anti- 
pyrine).  If  to  2  Cc.  of  a  dilute  aqueous  solu- 
tion of  Antipyrine  (1  in  1000)  1  drop  of  ferric 
chloride  T.S.  be  added,  a  deep  red  color  is  pro- 
duced, which  upon  the  addition  of  10  drops  of 
sulphuric  acid  is  changed  to  light  yellow.     Two 
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Cc.  of  an  aqueous  solution  of  Antipyrine  (1  in 
100)  mixed  with  an  equal  volume  of  nitric  acid 
assumes  a  yellowish  color,  passing  to  crimson  on 
warming  (distinction  from  acetanilide  and  acet- 
phenetidin) .  On  warming  0.1  Gm.  of  Antipy- 
rine with  sodium  hydroxide  T.S.  and  again  warm- 
ing after  the  addition  of  chloroform,  the  dis- 
agreeable odor  of  phenyl-isocyanide  should  not 
be  developed  (absence  of  acetanilide)."  U.  S. 
It  is  described  in  the  British  Pharmacopoeia  as 
"  in  colorless  and  inodorous  scaly  crystals  with 
a  bitter  taste.  Melting  point  about  235.4°  F. 
(113°  C).  Soluble  in  its  own  weight  of  water,  in 
Ik  parts  of  alcohol  (90  per  cent.)  or  of  chloro- 
form, and  in  40  parts  of  ether.  0.1  gramme 
of  sodium  nitrite  and  12  cubic  centimetres  of  a 
1  per  cent,  aqueous  solution  of  Phenazone  yield 
a  nearly  colorless  liquid  which  turns  deep 
green  on  the  addition  of  1  cubic  centimetre  of 
diluted  sulphuric  acid.  An  aqueous  solution 
of  the  same  strength  mixed  with  an  equal 
volume  of  nitric  acid  assumes  a  yellow  color, 
passing  to  crimson  on  warming.  Test  solu- 
tion of  ferric  chloride  produces  in  a  very  dilute 
aqueous  solution  a  deep  red  color,  which  is 
nearly  discharged  by  excess  of  diluted  sul- 
phuric acid.  A  5  per  cent,  aqueous  solution  of 
Phenazone  gives  with  test-solution  of  mercuric 
chloride  a  white  precipitate  which  disappears 
on  boiling,  but  reappears  as  the  liquid  cools. 
The  aqueous  solution  should  not  affect  solution 
of  litmus,  and  should  not  be  affected  by  hy- 
drogen sulphide.  2  cubic  centimetres  of  a,  1 
per  cent,  aqueous  solution  should  be  colored 
green  by  2  drops  of  fuming  nitric  acid,  and 
the  color  should  be  changed  to  red  by  boiling 
with  an  additional  3  or  4  drops  of  the  acid."  Br. 
Uses. — Antipyrine,  when  given  in  such  doses 
as  simply  to  produce  physiological  effects, 
causes  languor,  malaise,  a  peculiar  livid  com- 
plexion, and  in  many  cases  an  eruption  upon 
the  skin  very  closely  resembling  measles.  In 
some  instances  an  erythema  or  a  violent  urti- 
caria or  even  wide-spread  cedematous  derma- 
titis is  produced.  When  these  skin  symptoms 
are  severe,  the  mucous  membranes  may  share  in 
the  irritation,  and  a  general  rise  of  temperature, 
dyspnoea,  hysterical  unrest,  and  even  more  severe 
constitutional  symptoms  come  on.  The  ordi- 
nary symptoms  of  poisoning  by  antipyrine  are 
cephalic  distress,  giddiness,  tremblings,  exces- 
sive sweating,  increased  frequency  of  the  pulse, 
often  accompanied  by  precordial  anguish,  fall 
of  temperature,  arrested  respiration,  exaggera- 
tion of  the  reflexes,  followed,  if  the  dose  has 
been  large  enough,  by  somnolence  deepening  into 
coma,  and  passing  into  profound  stertorous 
unconsciousness,  with  dilatation  of  the  pupil 
and  epileptiform  convulsions.  In  some  cases 
of  poisoning  the  chief  symptoms  have  been 
those  of  profound  progressive  collapse.  Va- 
rious irregular  symptoms  have  been  noted,  such 
as  amaurosis,  pseudo-membranous  stomatitis, 
swelling  of  the  lips  and  tongue,  laryngeal  inter- 
ference with  the  respiration.  When  antipyrine 
is  given  in  fever  it   acts  as  a  very  powerful 


and  certain  antipyretic,  the  fall  of  temperature 
usually  appearing  in  half  an  hour  after  the  dose, 
and  being  very  marked  and  continuing  for 
some  hours.  It  is  usually,  but  not  always, 
accompanied  by  a  profuse  sweat,  which  is  not, 
however,  the  cause  of  the  fall  of  temperature, 
as  the  latter  may  occur  without  the  sweat,  and 
is  not  prevented  by  hypodermic  injections  of 
atropine  which  check  the  perspiration.  With 
the  fall  of  temperature  there  is  usually  a  de- 
crease in  the  rate  but  not  in  the  force  of  the 
pulse.  Physiological  doses  of  antipyrine  have 
very  little  influence  upon  the  circulation,  and 
a  reduction  of  temperature  in  fevered  animals 
of  four  or  five  degress  with  complete  stead- 
iness of  the  arterial  pressure  may  be  often 
observed.  That  the  fall  of  temperature  is 
not  due  to  an  action  upon  the  circulation  is 
further  shown  by  the  calorimetrical  experi- 
ments of  Wood,  Reichert,  and  Hare,  which 
clearly  demonstrate  that  there  is  an  absolute  de- 
crease in  the  production  of  animal  heat  caused  by 
the  action  of  the  drug  upon  the  nervous  system. 

The  work  of  physiologists  has  proved  that 
antipyrine  has  a  peculiar  influence  upon  the 
cerebral  cortex:  that  when  in  toxic  dose  it 
probably  acts  as  a  primary  stimulant  and  a 
secondary  depressant  to  the  spinal  cord;  that  it 
paralyzes  both  the  motor  and  the  sensory  nerve- 
trunks,  and  has  some  distinct  but  feeble 
influence  upon  the  muscles  themselves;  that  in 
very  large  doses  it  increases  the  arterial  pres- 
sure, although  toxic  doses  decrease  the  pressure, 
probably  in  part  by  an  action  upon  the  vessels 
and  in  part  by  an  action  upon  the  heart;  that 
upon  the  respiration  antipyrine  has  no  distinct 
influence,  unless  in  toxic  dose,  when  it  seems 
to  act  as  a  primary  stimulant  and  secondary 
depressant  to  the  respiratory  centres. 

The  absorption  and  elimination  of  antipyrine 
are  rapid;  it  has  been  detected  in  the  urine  in 
less  than  half  an  hour  after  its  ingestion.  The 
chief  channel  of  escape  is  the  kidneys,  but  it 
has  been  detected  in  the  milk  of  nursing  women. 
It  appears  in  health  and  in  fever  to  diminish 
the  elimination  of  urinary  solids,  and  the  whole 
output  from  the  body  of  the  nitrogenous 
products  of  tissue-waste.  A  peculiar  livid  dis- 
coloration of  the  surface  of  the  body  is  one 
of  the  most  characteristic  symptoms  of  anti- 
pyrine poisoning,  and  is  probably  due  to  the 
formation  in  the  blood  of  methasmoglobin  or 
of  some  similar  compound. 

Antipyrine  has  been  used  in  practical  medi- 
cine to  meet  various  indications.  First,  for  the 
relief  of  pain.  As  an  analgesic  it  is  of  no 
value  when  the  pain  is  dependent  upon  a  local 
inflammation,  but  it  is  often  remarkably  efficient 
in  migraine,  in  the  fulgurant  pains  or  the 
pain-crises  of  locomotor  ataxia,  and  in  other 
paroxysms  of  suffering  dependent  upon  dis- 
ease of  the  nerve-centres  or  having  the  char- 
acter of  nerve-storms;  it  is  also  useful  in  the 
pains  of  rheumatism  and  of  neuritis.  Second, 
for  the  quieting  of  nervous  irritation,  as  in 
nervous     urticaria,    nocturnal    emissions,    and 
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hysterical  unrest.  Third,  for  the  purpose  of 
combating  excitability  of  the  motor  nerve- 
centres,  as  in  laryngismus  stridulus,  chorea, 
whooping  cough,  tetanus,  epilepsy.  In  the 
latter  disease  it  usually  fails,  but  sometimes 
acts  with  extraordinary  power.  The  combina- 
tion of  it  with  ammonium  bromide  is  much  more 
efficacious  in  epilepsy  than  are  the  bromides  by 
themselves.  Fourth,  to  affect  secretion,  as  in 
infantile  diarrhoea,  in  diabetes,  true  and  insipid, 
and  as  an  antigalactagogue  when  it  is  desired 
to  arrest  secretion  of  milk.  Clement  (Lyon 
Med.,  1891)  affirms  that  it  is  remarkably 
effectual  in  bringing  about  the  absorption  of 
pleuritic  effusions.  Fifth,  as  an  antipyretic. 
For  this  purpose  it  has  been  employed  in  all 
diseases  with  high  temperature,  and,  as  it  has 
little  influence  upon  the  circulation,  may  be 
used  in  asthenic  fevers.  Usually  the  fall  of 
temperature  which  it  produces  is  accompanied 
by  marked  increase  in  the  comfort  of  the 
patient,  but  occasionally  severe  collapse  occurs. 

Locally,  antipyrine  is  sometimes  used  for 
benumbing  sensitiveness  of  the  mucous  mem- 
brane of  the  throat  and  nose,  but  its  anaesthetic 
powers  are  not  comparable  with  those  of 
cocaine.  It  has  also  been  employed  as  a 
haemostatic,  especially  in  nasal  hemorrhage. 
For  either  of  the  above  purposes  a  15  to  50 
per  cent,  solution  may  be  employed. 

Antipyrine  has  in  a  number  of  cases  produced 
serious  poisoning,  and  sometimes  acts  out  of 
all  proportion  to  the  amount  of  the  drug  which 
has  been  exhibited.  The  hypodermic  injec- 
tions at  times  produce  local  irritation,  but 
usually  they  are  well  borne.  The  full  antipy- 
retic dose  for  the  adult  should  not  exceed  twenty 
grains  (1.29  Gm.),  repeated  in  half  the  quan- 
tity every  half  hour  until  forty  grains  have 
been  taken  or  a  fall  of  temperature  or  sweating 
occurs.  The  analgesic  dose  is  from  ten  to  fif- 
teen grains  (0.65  to  1.0  Gm.) ;  in  epilepsy  ten 
grains  (0.65  Gm.)  a  day  may  be  continuously 
exhibited.  Owing  to  the  readiness  with  which 
antipyrine  is  decomposed,  when  prescribed  with 
many  other  remedies  in  liquid  form,  it  is  pre- 
ferably administered  in  the  form  of  powder, 
pill  or  capsule. 

Dose,  five  to  twenty  grains  (0.32  to  1.3  Gm.). 

APOCYNUM.  U.  S. 

APOCYNUM  [Canadian  Hemp] 

( a-poe/y-mnri ) 

"  The  dried  rhizome  of  Apocynum  canna- 
binum Linne,  or  of  closely  allied  species 
of  Apocynum    (Fam.  Apocynacece)."    U.  S. 

Black  Indian  Hemp :  Dogsbane ;  Chanvre  du  Can- 
ada, Fr.;  Canadische   Hanfwurzel,  O. 

There  are  two  indigenous  species  of  this 
genus,  A.  cannabinum,  L.,  and  A.  androscemi- 
folium,  L.,  of  very  similar  general  aspect.  Both 
plants   abound   in   a  milky  juice,   and  have  a 


tough  fibrous  bark,  which,  by  maceration, 
affords  a  substitute  for  hemp;  hence  the  com- 
mon name. 

In  the  official  species  the  stems  and  branches 
are  upright  or  ascending,  terminated  by  erect 
and  close,  many-flowered  cymes,  which  are 
usually  shorter  than  the  leaves,  and  the  corolla 
has  nearly  erect  lobes,  with  the  tube  not  longer 
than  the  lanceolate  divisions  of  the  calyx. 
In  A.  androsamifolium  the  branches  are  diver* 
gently  forked,  the  cymes  loose  and  spreading, 
the  open  bell-shaped  corolla  with  revolute  lobes 
and  a  tube  much  longer  than  the  ovate-pointed 
divisions  of  the  calyx.  The  two  plants  grow 
together,  although  A.  cannabinum  soeins  to  be 
proportionately  more  common  in  the  West.  A. 
androscemi folium  was  formerly  included  in  the 
U.  S.  secondary  list,  but  is  asserted  to  be  inert. 
It  is  sometimes  sold  as  true  Apocynum,  but  ils 
herbal  parts  are  easily  distinguished  by  their 
botanical  characters;  further,  according  to  K. 
A.  Manheimer,  ils  root  can  he  distinguished  by 
the  thick-walled  bast-cells,  which  are  arra 
somewhat  in  a  circle  near  the  middle  of  (he 
bark.  {A.  J.  P.,  Nov.  1881.  See  also  I.  ./.  /'., 
1888.) 

The  root  of  A.  cannabinum  is  five  or  six  feet 
in  length,  about  one-third  of  an  inch  thick,  divid- 
ing near  the  end  into  branches  which  termin- 
ate abruptly,  of  a  yellowish  Inou  n  color  when 
young,  but  dark  chestnut  when  old,  of  a  strong 
odor,  and  a  nauseous,  somewhat  acrid,  perma- 
nently bitter  taste.  The  internal  [igneous  por- 
tion is  yellowish  white  and  less  hitter  than  Hie 
exterior  or  cortical  part.  " Of  varying  lengths, 
3  to  8  Mm.  thick,  cylindrical  or  with  a  few 
angles  produced  by  drying,  lightly  wrinkled 
longitudinally,  and  usually  more  or  Less  lissnred 
transversely;  orange-brown,  becoming  gray- 
brown  on  keeping;  brittle;  fracture  sharply 
transverse,  exhibiting  a  thin  brown  layer  of 
cork,  the  remainder  of  the  hark  nearly  as  thick 
as  the  radius  of  the  wood,  white  or  sometimes 
pinkish,  starchy,  containing  lacticiferous  ducts; 
the  wood  yellowish,  having  several  rings,  finely 
radiate  and  very  coarsely  porous;  almost  in- 
odorous, the  taste  starchy,  afterwards  becoming 
bitter  and  somewhat  acrid."  U.  S.  The  fresh 
root,  when  wounded,  emits  a  milky  juice,  which 
concretes  into  a  substance  resembling  caout- 
chouc. In  the  dried  state,  it  is  brittle  and 
readily  pulverized,  affording  a  powder  like 
that  of  ipecacuanha. 

Schmiedeberg  (Pflanzenstoffe,  2d  ed.,  p. 
1332)  found  two  principles  both  of  which 
acted  like  digitalin :  one,  an  amorphous  res- 
inous substance,  not  a  glucoside,  easily  soluble 
in  alcohol  and  ether,  almost  insoluble  in  water, 
which  he  called  apocynin,  and  the  other,  a 
glucoside,  easily  soluble  in  water,  which  he 
named  apocynein.  Neither  of  the  principles 
gives  any  color  reaction  with  sulphuric  acid 
and  bromine.  Merck  &  Co.  offer  for  sale  a 
crystalline  principle,  apocynin,  which  H.  C. 
Wood,  Jr.,  has  shown  to  be  almost  inert,  and  not 
the  active  principle  of  apocynum.     The  fluid- 
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extract  of  apocynum  yielded  to  H.  C.  Wood, 
Jr.,  a  crystalline  substance  which  he  believes 
to  be  identical  with  Merck's  apocynin,  and  an 
amorphous  extremely  active  substance  which 
he  believed  to  be  an  impure  glucoside.  (J. 
A.  M.  A.,  Dec.  24,  1904.)  The  root  yields 
its  virtues  to  water  and  alcohol,  but,  according 
to  Griscom,  more  readily  to  the  former.  J.  U. 
Lloyd  noticed  a  white,  tasteless,  crystalline, 
waxy  precipitate  formed  in  a  fluidextract  of 
A.  cannabinum.  Von  Oefele  (Journ.  Pharm. 
Elsass-Lothr.,  1891,  325)  describes  apocynteine, 
an  alkaloid  obtained  from  A.  venetum;  it  is 
said  to  be  a  cardiac  sedative. 

Uses. — There  is  much  clinical  testimony  to 
show  that  apocynum  is  a  valuable  cardiac  stim- 
ulant and  diuretic,  useful  especially  in  cases  of 
cardiac  dropsy,  and  also,  it  is  stated,  in  chronic 
Bright's  Disease.  (See  T.  G.,  1898,  1899.)  In 
very  large  doses  it  causes  violent  vomiting  and 
sometimes  purging,  though  we  know  of  no 
serious  cases  of  poisoning  by  it  on  record. 

The  physiological  testimony  in  regard  to 
its  action  is  insufficient  and  discordant.  Ac- 
cording to  D.  A.  Sokoloff,  the  administration 
of  apocynum  has  the  effect  of  producing  a 
primary  rise  of  the  arterial  pressure  which 
is  due  to  a  stimulation  of  the  heart,  and 
the  vasomotor  centres,  followed,  if  the  dose 
has  been  sufficient,  by  fall  of  pressure  caused 
by  depression  of  the  same  parts.  In  the 
experiments  of  J.  Rose  Bradford,  apocynum 
was  found  to  lessen  the  frequency  and  increase 
the  force  of  the  cardiac  beat,  arresting  in  the 
frog  the  heart  in  systole  and  in  mammals  some- 
times in  diastole  and  sometimes  in  systole;  but 
not  producing  increase  in  the  blood  pressure 
or  acting  upon  the  vasomotor  centres.  Pet- 
teruti  and  Somma  state  that  the  decoction  of 
apocynum  acts  chiefly  as  an  emeto-cathartic,  in- 
creasing the  rate  of  the  heart  beat.  In  their 
experiments  the  tincture  was  found  to  be  free 
from  gastro-intestinal  irritant  effects.  The 
difference  in  the  action  of  the  two  preparations 
is  explained  by  the  supposition  that  apocynei'n, 
being  soluble  in  boiling  water  and  insoluble  in 
diluted  alcohol,  is  present  in  the  decoction  but 
not  in  the  tincture. 

Commercial  apocynin  is  an  impure  substance 
obtained  by  the  precipitation  of  a  strong  tinc- 
ture with  water,  and  is  said  to  be  highly  effec- 
tive in  doses  ranging  from  one-sixth  to  one- 
third  of  a  grain.  It  is  stated  that  from  fifteen 
to  thirty  grains  (1  to  2  Gm.)  of  powdered 
apocynum  root  produce  copious  vomiting  and 
purging.  The  decoction  (half  an  ounce  in  one 
and  a  half  pints  boiled  to  a  pint)  may  be  given 
in  doses  of  one  to  two  fluidounces  (30  to  60  Cc.) 
at  short  intervals.  The  dose  of  the  aqueous 
extract  is  set  down  at  three  to  four  grains  (0.2 
to  0.26  Gm.)  three  times  a  day.  The  fluid- 
extract  is  perhaps  the  best  form  of  prepara- 
tion. 

Dose,   of   apocynum,    five    to    fifteen    grains 
(0.32  to  1.0  Gm.). 
Off.   Prep. — Fluidextractum  Apocyni,    U.  8. 


APOMORPHIN/E  HYDROCHLORIDUM. 
U.  S.,  Br. 

APOMORPHINE  HYDROCHLORIDE 

|  Apomorphinae  Hydrochloras,  Pharm.  1890, 
Apomorphine  Hydrochlorate] 

( ap-Q-mor-phi'nae   hy-dro-phlo'ri-dum ) 

Ci7H17X02.HCl  =  301.34 

"  The  hydrochloride  [HCI.C17H17NO2]  of  an 
alkaloid  prepared  from  morphine  by  the 
abstraction  of  one  molecule  of  water.  It 
should  be  kept  in  small,  dark  amber-colored 
vials,  which  have  been  previously  rinsed  with 
diluted  hydrochloric  acid  and  dried."  U.  S. 
"The  hydrochloride,  Ci7Hi7N02,HCl,  of  an 
alkaloid  obtained  by  heating  morphine  hydro- 
chloride or  codeine  hydrochloride  in  sealed  tubes 
with  hydrochloric  acid."    Br. 

Hydrochlorate  of  Apomorphine :  Chlorhydrate 
d' Apomorphine,  Fr.  God.;  Apomorphinum  Hydrochlo- 
ricum,  P.  G. ;  Apomorphinhydrochlorid.  G. ;  Cloridrato 
di  apomorfina,  It.;  Cloruro  de  apomorfina,  Bp. 

Apomorphine  was  discovered  by  Matthiessen 
and  C.  A.  Wright.  It  is  prepared  by  heat- 
ing morphine  in  a  closed  tube  with  a  great 
excess  of  hydrochloric  acid  for  two  or  three 
hours  to  the  temperature  of  140°  to  150° 
C.  The  contents  of  the  tube  are  then  dis- 
solved in  water,  an  excess  of  sodium  bicar- 
bonate added,  and  the  precipitate  exhausted 
with  ether  or  chloroform.  On  the  addition  to 
the  solution  of  a  very  small  quantity  of  hydro- 
chloric acid,  crystals  of  apomorphine  hydrochlo- 
ride form.  The  process  is  one  of  dehydration; 
the  morphine  parting  with  one  molecule  of 
water,  the  formula  of  apomorphine  being  C17 
H17NO2.  Apomorphine  may  also  be  made  by 
the  action  of  hydrochloric  acid  upon  codeine, 
and  it  is  affirmed  that  the  best  method  in  prac- 
tice is  that  of  E.  Mayer,  in  which  morphine  is 
treated  with  a  solution  of  zinc  chloride,  at 
120°  C.  (Ber.  d.  Chem.  Ges.,  Berlin,  1871,  iv. 
121.)  Codeine,  C18H21NO3,  when  treated  with 
hydrochloric  acid,  yields  first  C18H20CINO2,  and 
then  splits  off  methyl  chloride,  CH3CI,  and 
leaves  apomorphine,  C17H17NO2.  Pschorr 
{Ber.  d.  Chem.  Ges.,  1902,  4377)  believes  that 
apomorphine  is  a  derivative  of  phenanthrene- 
quinoline. 

Properties. — Apomorphine  Hydrochloride  is 
officially  described  as  in  "  minute  grayish-white 
monoclinic  prisms,  glistening,  odorless,  having 
a  slightly  bitter  taste,  and  acquiring  a  greenish 
tint  upon  exposure  to  light  and  air.  Soluble 
in  39.5  parts  of  water,  38.2  parts  of  alcohol, 
1864  parts  of  ether,  and  in  3800  parts  of  chloro- 
form at  25°  C.  (77°  F.) ;  soluble  in  16  parts 
of  water  at  80°  C.  (176°  F.)  and  in  30  parts 
of  alcohol  at  60°  C.  (140°  F.).  The  salt  de- 
composes between  200°  and  210°  C.  (392°  and 
410°  F.),  and  melts  at  263°  C.  (507°  F.).  The 
aqueous  solution  shows  a  neutral  reaction  with 
litmus  paper.  If  the  salt  imparts  at  once  an 
emerald-green  color  to  100  parts  of  water  on 
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being  shaken  with  it  a  few  times  in  a  test- 
tube,  it  sbould  be  rejected.  Apomorphine  Hy- 
drochloride is  not  colored  when  treated  with 
sulphuric  acid;  with  nitric  acid  a  deep  purple 
color  fading  to  orange  is  produced;  with  sul- 
phuric acid  containing  a  trace  of  selenous  acid, 
a  dark  blue  color,  fading  to  violet,  and  then 
turning  black;  with  sulphuric  acid  containing 
a  trace  of  nitric  acid,  a  blood-red  color,  fading 
to  orange;  with  sulphuric  acid  containing  a 
trace  of  ferric  chloride,  a  pale  blue  color;  with 
sulphuric  acid  containing  a  trace  of  ammonium 
vanadate,  a  violet-blue  color,  changing  to  deep 
greenish-blue;  with  sulphuric  acid  containing 
a  little  paraldelryde,  a  green  color,  fading  to 
reddish-brown;  with  sulphuric  acid  containing 
potassium  iodate,  a  black  color,  changing  to 
brown,  and  finally  to  pale  brown.  If  sulphuric 
acid  be  added  to  a  crystal  of  Apomorphine 
Hydrochloride  and  a  crystal  of  potassium 
nitrate,  the  latter  is  colored  red,  and  on  stirring 
with  a  glass  rod  the  solution  becomes  green, 
then  blue,  then  purple,  and  finally  cherry-red. 
Acetic  acid  dissolves  the  salt  without  color,  but 
on  adding  a  trace  of  potassium  iodate,  the  solu- 
tion turns  blood-red,  changes  to  purple,  and 
on  adding  a  little  ether  and  shaking,  the  latter 
assumes  a  blue  color.  Gold  chloride  T.S.  pro- 
duces a  reddish-purple  precipitate  in  a  solu- 
tion of  the  salt.  Diluted  feme  chloride  T.S. 
colors  Apomorphine  Hydrochloride  solution  red 
(distinction  from  morphine,  which,  by  the  same 
test,  is  colored  blue).  Silver  nitrate  T.S.  added 
to  the  aqueous  solution  of  the  salt  throws  down 
a  white  precipitate,  insoluble  in  nitric  acid,  soon 
turning  black  by  reduction  to  metallic  silver, 
and  instantly  reduced  by  the  addition  of  ammo- 
nia water.  If  0.05  Gm.  of  the  salt  be  shaken 
with  a  solution  made  by  dissolving  0.05  Gm.  of 
ferrous  sulphate  in  10  Cc.  of  water,  the  solu- 
tion will  gradually  turn  blue  and  then  black; 
upon  the  addition  of  some  alcohol  the  solu- 
tion resumes  its  blue  color  (difference  from 
codeine,  morphine,  narceine,  and  narcotine)." 
U.S. 

"  Small  grayish-white,  shining,  acicular  crys- 
tals, turning  green  on  exposure  to  light  and  air, 
inodorous.  Soluble  in  50  parts  of  water  and 
more  soluble  in  alcohol  (90  per  cent.),  the  solu- 
tions being  decomposed  with  production  of  a 
green  color  when  they  are  boiled.  Neutral  or 
very  feebly  acid  to  solution  of  litmus.  From 
solutions,  solution  of  sodium  bicarbonate  throws 
down  a  precipitate  which  becomes  green  on 
standing  and  then  forms  a  solution  which  is 
purple  with  ether,  violet  with  chloroform,  and 
bluish  green  with  alcohol  (90  per  cent.).  With 
dilute  test-solution  of  ferric  chloride  it  gives  a 
deep  red,  and  with  nitric  acid,  a  blood-red 
coloration.  If  the  salt  impart  an  emerald- 
green  color  to  100  parts  of  water,  after  shaking 
the  mixture,  it  should  be  rejected."  Br.  The 
alkaloid  is  colored  dark  red  by  nitric  acid  and 
rose  red  by  ferric  chloride,  changing  to  violet, 
and  finally  black,  on  exposure.  The  aqueous 
and  alcoholic  solutions  are  at  first  colorless,  if 


heated  becoming  pinkish,  but  change  rapidly 
to  greenish,  finally  becoming  deep  emerald  green 
in  color.  This  change  in  color  has  been  attrib- 
uted to  oxidation,  and  it  has  been  noticed  that 
the  solution  on  standing  loses  its  power ;  for  this 
reason  it  is  best  not  to  keep  the  solution,  but 
to  make  it  as  wanted.  C.  Bernbeck  affirms 
that  the  change  in  the  solution  to  a  green 
color  may  be  prevented  by  the  addition  of 
a  small  quantity  of  hydrochloric  acid,  the 
green  coloration  being  due  to  ammonia.  (Ph. 
Ztg.,  1885.) 

According  to  Max  Quehl  and  H.  Koehler  apo- 
morphine is  precipitated  from  its  solutions 
greenish  by  tannic  acid,  lemon  yellow  by  picric 
acid,  bluish  white,  and  turning  to  sap-green  by 
copper  sulphafe  on  boiling,  purplish  by  gold 
chloride,  white,  turning  to  blackish  violet  by 
potassium  ferricyanide  on  boiling,  blood-red 
by  iodine  in  solution  of  potassium  iodide,  the 
precipitate  disappearing  on  boiling,  white  and 
curdy  by  potassium  sulphocyanate.  (A.  J.  P., 
1873,  p.  166.)  With  potassium  dichromate  and 
concentrated  sulphuric  acid  it  turns  a  dark 
red;  with  the  potassium  salt  alone,  a  deep 
3rellow-orange ;  witli  neutral  iron  chloride,  an 
amethyst  color. 

Uses — Apomorphine  hydrochloride  was  first 
brought  forward  as  a  prompt  and  sale  emetic 
by  Gee.  It  has  the  great  advantages  of  smalt 
ness  of  dose  and  freedom  from  irritating  prop- 
erties, so  that  it  can  be  used  hypodermic-ally. 
When  from  one-fifteenth  to  one-tenth  of  a  grain 
(0.004  to  0.006  Gm.)  of  it  is  injected  under 
the  skin  of  a  man,  free  emesis  usually  occurs 
in  from  5  to  20  minutes;  the  dose  may  be 
repeated  at  intervals  if  necessary.  The  effects 
upon  the  general  system  are  usually  not 
marked;  but  in  some  cases  very  alarming  syn- 
copal symptoms  have  been  produced,  and  death 
is  said  to  have  resulted  from  one-sixteenth  of  a 
grain  (0.004  Gm.)  in  a  feeble  adult  worn  out 
with  chronic  bronchitis  and  emphysema.  (Med. 
Rec,  1877,  p.  664.)  According  to  Harnack, 
young  children  bear  the  remedy  very  badly. 
Apomorphine  hydrochloride  is  a  valuable  seda- 
tive expectorant,  useful  whenever  it  is  desired 
to  produce  relaxation  and  increase  of  secretion. 
As  an  emetic,  it  has  been  employed  in  narcotic 
poisoning,  to  dislodge  foreign  bodies  from  the 
oesophagus,  in  suffocative  catarrh,  etc.  In  acute 
debauch,  it  is  asserted  that  apomorphine  hy- 
drochloride is  especially  valuable  as  an  emetic 
on  account  of  producing  a  marked  tendency  to 
sleep  after  vomiting.  Very  alarming  symp- 
toms have  followed  the  use  of  a  solution  which 
has  undergone  change,  and  fresh  solutions  only 
should  be  administered.  Under  no  circum- 
stances should  more  than  one-fourth  of  a  grain 
(0.016  Gm.)  be  given  at  a  dose. 

Dose,  as  an  expectorant,  one-twentieth  to  one- 
twelfth  of  a  grain  (0.003  to  0.005  Gm.) ;  as  an 
emetic,  one-tenth  to  one-fourth  of  a  grain 
(0.006  to  0.016  Gm.). 

Off.  Prep. — Injectio  Apomorphinae  Hypoder- 
mica,  Br. 
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AQUA.  U.  S. 

WATER 

(a'qua) 

Ha0  =  17.88 

"  Potable  Water  in  its  purest  obtainable 
state."    U.  S. 

'YSoyp,  Or. ;  Eau,  Fr. ;  Wasser,  G. ;  Acqua,  It. ; 
Agua,  Sp. 

Water  has  always  been  included  in  the  U.  S. 
Pharmacopoeia,  on  account  of  its  great  impor- 
tance as  a  medicinal  and  pharmaceutical  agent. 
It  was  not  admitted  into  the  official  lists  of  the 
British  Pharmacopoeias  until  1839,  when  it  was 
first  recognized  by  the  Edinburgh  College,  but 
it  was  dropped  at  the  last  revision  of  the 
British  Pharmacopoeia.  It  is  more  or  less  con- 
cerned in  almost  all  the  changes  which  take 
place  in  inorganic  matter,  and  is  essential  to 
the  growth  and  existence  of  living  beings, 
whether  animal  or  vegetable.  In  treating  of  a 
substance  of  such  diversified  agency,  our  limits 
will  allow  of  a  sketch  only  of  its  properties  and 
modifications.  We  shall  speak  of  it  under  the 
several  heads  of  pure  water,  common  water,  and 
mineral  waters. 

Pure  Water. — Water,  in  a  pure  state,  is  a 
transparent  liquid,  without  color,  taste,  or  odor. 
Its  sp.  gr.  is  assumed  to  be  unity,  and  forms 
the  term  of  comparison  for  that  of  solids  and 
liquids.  A  cubic  inch  of  it,  at  the  temperature 
of  15.5°  C.  (60°  F.),  weighs  very  nearly  252.5 
grains ;  when  weighed  in  air  with  brass  weights 
at  25°  C.  (77°  F.)  it  weighs  251.91  grains. 
In  the  metric  system  the  weight  of  1  Cc. 
of  distilled  water  taken  at  4°  C.  (39.2°  P.) 
is  made  equal  to  1  gramme,  the  unit  of  weight 
in  this  system.  It  is  compressible  to  a  small 
extent,  as  was  proved  first  by  Canton,  and 
afterwards,  in  an  incontestable  manner,  by 
Perkins.  Reduced  in  temperature  to  0°  C.  (32° 
P.),  it  becomes  a' solid  or  ice,  with  the  sp.  gr. 
0.9175  (Dufour,  C.  R.  A.  S.,  Juin,  1860) ;  and 
raised  to  100°  C.  (212°  P.),  an  elastic  fluid 
called  steam.  In  the  latter  state  its  bulk  is 
increased  nearly  1700-fold,  and  its  sp.  gr.  so  far 
lessened  as  to  be  not  much  more  than  half  that 
of  atmospheric  air.  At  the  temperature  of 
4°  C,  or  39.2°  P.,  its  density  is  at  the  maxi- 
mum; and  consequently,  setting  out  from  that 
point,  it  is  increased  in  bulk  by  being  either 
heated  or  cooled.  It  has  the  power  of  dissolv- 
ing more  or  less  of  all  gases,  including  the  con- 
stituents of  common  air,  which  are  always 
present  in  natural  water  in  variable  propor- 
tions. It  uniformly  exists  in  the  atmosphere, 
in  the  form  of  invisible  vapor. 

Water  consists  of  two  atoms  of  hydrogen  and 
one  of  oxygen ;  or,  in  volumes,  of  two  vol- 
umes of  hydrogen  and  one  volume  of  oxygen 
condensed  into  two  volumes  of  aqueous  vapor  or 
steam.  On  these  data,  it  is  easy  to  calculate 
the  sp.  gr.  of  steam;  which  will  be  0.0693  (sp. 
gr.  of  hydrogen )  +  0.5528  (half  the  sp.  gr. 
of  oxygen)  =0.6221. 

(11) 


Common  Wateb. — By  reason  of  its  extensive 
solvent  powers,  water,  in  its  natural  state,  must 
be  more  or  less  contaminated  with  foreign 
matter.  Thus,  it  becomes  variously  impreg- 
nated, according  to  the  nature  of  the  strata 
through  which  it  percolates.  When  the  foreign 
substances  present  are  in  so  small  an  amount 
as  not  materially  to  alter  its  taste  and  other 
sensible  qualities,  it  constitutes  the  different 
varieties  of   common   water. 

There  are  almost  innumerable  shades  of 
difference  in  common  water,  as  obtained  from 
different  localities  and  sources;  but  all  its 
varieties  may  be  conveniently  arranged  under 
the  two  heads  of  soft  and  hard.  A  soft  water 
is  one  which  contains  but  inconsiderable  impuri- 
ties, and  which,  when  used  in  washing,  forms  a 
lather  with  soap.  By  a  hard  water  is  under- 
stood a  variety  of  water  which  contains  calcium 
or  magnesium  salts,  through  which  it  curdles 
soap,  and  is  often  unfit  for  domestic  purposes. 
Solution  of  soap  is  a  good  test  liquid  for  ascer- 
taining the  hardness  of  water.  In  distilled 
water  it  produces  no  effect;  in  soft  water,  only 
a  slight  opalescence ;  but  in  hard  water,  a  milky 
appearance.  The  milkiness  is  due  to  the  forma- 
tion of  an  insoluble  compound  between  the  fatty 
acids  of  the  soap  and  the  lime  or  magnesia  of 
the  foreign  salt.  The  hardness  niay  be  classed  as 
temporary  or  permanent,  as  in  waters  which 
contain  much  free  carbon  dioxide,  the  hard- 
ness is  removed  or  diminished  by  boiling,  which 
causes  a  loss  of  the  gas  and  a  deposition  of 
the  calcium  and  magnesium  salts  which  pro- 
duce the  hardness.  The  hardness  may  be  esti- 
mated by  means  of  a  volumetric  soap  solution 
which  is  added  in  small  quantities  to  a  measured 
quantity  of  the  water,  shaking  after  each  addi- 
tion and  noting  the  volume  of  the  soap  solution 
which  is  required  to  produce  a  lather  which 
will  remain  on  the  surface  for  five  minutes. 

The  most  usual  foreign  substances  in  common 
water,  besides  oxygen  and  nitrogen,  and  mat- 
ters held  in  a  state  of  mechanical  suspension, 
are  carbon  dioxide,  calcium  sulphate,  mag- 
nesium carbonate,  and  sodium  chloride.  Car- 
bon dioxide  is  detected  by  lime  water,  which 
produces  a  precipitate  before  the  water  is 
boiled,  but  not  afterwards,  as  ebullition  drives 
off  the  dioxide.  The  presence  of  calcium  sul- 
phate is  shown  by  precipitates  being  produced 
by  barium  nitrate,  and,  after  ebullition,  by 
ammonium  oxalate.  The  former  test  shows  the 
presence  of  sulphuric  acid,  and  the  latter,  after 
boiling  the  water,  indicates  lime  not  held  in 
solution  by  carbon  dioxide.  Calcium  carbonate, 
when  held  in  solution  by  an  excess  of  carbon 
dioxide,  may  be  detected  by  boiling  the  water, 
which  causes  it  to  precipitate;  but  even  after 
ebullition  and  filtration  the  water  will  retain 
enough  calcium  carbonate  to  give  a  precipitate 
with  lead  acetate,  calcium  carbonate  being  itself 
to  a  minute  extent  soluble  in  water.  Silver 
nitrate  will  produce  a  precipitate  if  any  soluble 
chloride  be  present;  and,  ordinarily,  the  one 
present  may  be  assumed  to  be  common  salt. 
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Arsenic  in  minute  quantity  has  been  found  in 
water  used  as  drink.  At  Whitbeck,  in  Cumber- 
land, England,  the  inhabitants  employ,  both 
as  drink  and  for  culinary  purposes,  a  water 
holding  enough  arsenic  in  solution  to  be  quite 
sensible  to  tests,  without  any  known  injurious 
consequences.  (Chem.  News,  1860,  p.  128.) 
Small  amounts  of  iron  and  aluminum  salts  are 
frequently,  and  silica  almost  always,  found  in 
potable  waters. 

Clark  has  proposed  to  purify  hard  water, 
when  the  hardness  arises  from  calcium  bicar- 
bonate, by  a  process  which  he  calls  liming. 
This  consists  in  adding  to  the  water  sufficient 
lime  water  to  convert  the  bicarbonate  into  the 
very  sparingly  soluble  carbonate.  This  pro- 
cedure renders  the  water  soft,  and  gets  rid  of 
all  the  lime,  except  that  in  the  minute  portion 
of  carbonate  dissolved.  The  merit  of  this  pro- 
cess consists  chiefly,  not  in  the  removal  of  lime, 
but  in  preventing  the  formation  of  organic 
growths,  principally  conferva?,  the  decomposi- 
tion of  which  renders  the  water  offensive  and 
unwholesome.  River  water  containing  the 
usual  amount  of  calcareous  matter,  if  allowed 
to  stagnate  in  open  reservoirs,  in  the  summer, 
will  become  contaminated  with  myriads  of 
microscopic  plants  and  animals.  This  change 
is  prevented,  according  to  Clark,  by  his  pecul- 
iar treatment,  which  deprives  the  living  organ- 
isms of  the  nutriment  derived  from  loosely 
combined  carbon  dioxide. 

The  oxygen  and  nitrogen  present  in  neutral 
waters  are  not  usually  in  the  same  proportion 
as  in  atmospheric  air;  the  oxygen  in  atmos- 
pheric air  amounts  to  about  20  per  cent,  in 
volume,  while  the  usual  gaseous  mixture  ex- 
pelled from  fresh  water  by  boiling  contains  32 
per  cent.  (See  table  on  page  163.)  The 
important  discovery  has  been  made  by  Moore 
and  KelTerman  of  the  U.  S.  Department  of 
Agriculture,  that  copper  sulphate,  if  present  in 
amounts  such  as  1  in  4,000,000  will  be  toxic 
to  algae,  destroying  them  and  preventing  their 
reappearance ;  this  statement  has  been  confirmed 
by  Gildersleeve  (Am.  J.  M.  S.,  1905, 129,  p.  757), 
Stewart  (Am.  J.  M.  S.,  1905,  p.  761),  Kraemer 
(A.  J.  P.,  1906,  140),  and  others.  They  state 
that  one  part  of  copper  sulphate  in  100,000  of 
water  will  destroy  typhoid  and  cholera  germs  in 
from  three  to  four  hours,  and  it  appears  to  be 
established  that  waters  not  containing  too  large 
amounts  of  organic  matter,  exposed  to  the 
action  of  copper  foil,  kept  in  copper  vessels, 
or  treated  with  small  amounts  of  copper  sul- 
phate (1  to  500,000)  will  destroy  all  typhoid 
bacilli  and  many  other  organisms  in  from  3 
to  6  hours.  On  the  other  hand  as  shown  by 
Doty  (N.  Y.  M.  R.,  cxvii.  p.  90),  and  Fowler 
(Jour.  Roy.  Army  Med.  Corps,  1905,  v.  391), 
in  the  presence  of  even  moderate  quantities  of 
organic  matter  the  bactericidal  power  of  copper 
is  much  reduced,  while  in  foul  waters  it  is  almost 
nil.  See  "  The  Use  of  Copper  in  Destroying  Ty- 
phoid Organisms  and  the  Effects  of  Copper  on 
Man,"  Henry  Kraemer.  (A.  J.  P.,  1905,  p.  265.) 


Common  water  is  also  divided  into  varieties 
according  to  its  source.  Thus,  we  have  rain, 
snow,  spring,  river,  well,  lake,  and  marsh  water. 
Rain  and  snow  water  are  the  purest  kinds 
of  natural  water.  Rain  water,  to  be  obtained 
as  pure  as  possible,  must  be  collected  in  large 
vessels  in  the  open  fields,  at  a  distance  from 
houses,  and  some  time  after  the  rain  has  com- 
menced falling;  otherwise  it  will  be  contam- 
inated with  the  dust  which  floats  in  the  atmos- 
phere, and  with  other  impurities  derived  from 
roofs.  The  rain  water  of  large  cities  contains 
nitrogenized  organic  matter,  as  shown  by  the 
odor  produced  by  burning  the  residue  left  after 
the  water  has  been  evaporated.  In  districts 
near  the  sea  coast  rain  water  usually  contains 
appreciable  quantities  of  chlorides. 

Rain  water  ordinarily  contains  atmospheric 
air,  and,  according  to  Liebig,  a  little  nitric  acid, 
the  amount  of  which  is  increased  when  the  rain 
descends  during  a  thunder  storm.  Chabrier 
states  as  the  result  of  his  observations  that  rain 
water  contains  either  nitrous  or  nitric  acid,  the 
one  or  the  other  predominating  according  to  the 
condition  of  the  weather,  the  nitrous  acid  being 
relatively  in  excess  in  mild  weather,  but  the 
nitric  when  the  rain  is  attended  with  tempes- 
tuous winds.  (J.  P.  C,  Janv.  1872,  p.  42.) 
According  to  an  analysis,  made  by  Martin,  of 
rain  water  which  fell  at  Marseilles  during  a 
violent  storm,  1000  parts  by  weight  contained 
0.004  of  chlorine  and  0.003  of  ammonia.  Not  a 
trace  of  iodine  or  of  nitric  acid  was  discovered. 
Boussingault  has  ascertained  that  the  rain  which 
falls  in  towns  contains  considerably  more  am- 
monia than  that  which  falls  in  the  country. 
Thus  the  rain  of  Paris  was  found  by  him  to  con- 
tain three  or  four  parts  of  ammonia  per  million, 
while  that  collected  in  a  mountainous  region 
contained  about  four-fifths  of  one  part  only  in 
a  million.  The  average  results  of  J.  B.  Lawes 
and  J.  H.  Gilbert  give  one  part  of  ammonia 
to  the  million  of  rain  water.  Snow  water  has 
a  peculiar  taste,  which  was  supposed  to  depend 
on  the  presence  of  air  more  oxygenated  than 
that  of  the  atmosphere;  but  in  point  of  fact 
it  contains  no  air,  and  this  accounts  for  its 
vapid  taste.  Rain  and  snow  water  are  suffi- 
ciently pure  for  most  chemical  operations. 

Spring  water  (aqua  fontana)  depends 
entirely  for  its  quality  on  the  strata  through 
which  it  flows,  being  purest  when  it  passes 
through  silicious  sand  or  gravel,  or  where  the 
prevailing  rock  formation  is  granitic.  On  the 
contrary,  where  the  formation  is  limestone,  the 
water  will,  because  of  the  carbon  dioxide  dis- 
solved in  it,  take  up  calcium  carbonate  and  be- 
come what  is  called  a  hard  water.  It  almost 
always  contains  a  trace  of  common  salt,  and 
generally  other  impurities,  which  vary  accord- 
ing to  the  locality  of  the  spring. 

River  water  (aqua  fluvialis)  is,  generally 
speaking,  less  impregnated  with  saline  matter 
than  spring  water,  because  made  up  in  con- 
siderable part  of  rains,  while  its  volume  bears 
a  larger  proportion  to  the  surface  of  its  bed. 
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It  is,  however,  much  more  apt  to  have  mechan- 
ically suspended  in  it  insoluble  matters,  of  an 
earthy  nature,  like  clay  and  silt,  which  impair 
its  transparency.  It  is  frequently  rendered 
more  sightly  by  being  run  through  porous  stone, 
carbon,  or  sand  filters.  The  coarse  particles  are 
by  this  filtration  removed;  but  sewage  or  inju- 
rious products  resulting  from  decomposition 
which  are  dissolved  in  the  water  are  not  re- 
moved, so  that  such  clean  filtered  water  may  be 
a  very  deadly  poison.  Water  may  be  purified 
for  manufacturing  purposes  by  what  is  termed 
the  alum  process, — i.e.,  by  adding  2  grains  of 
alum  to  a  gallon  of  water,  and  permitting  the 
impurities  to  subside  for  48  hours.  (Chem. 
News,  July  23,  1886.)  River  water  is  purified 
now  (1906)  at  Philadelphia  on  the  large  scale 
by  filtration  in  conjunction  with  sedimentation, 
at  the  lower  Roxborough  filter  plant;  the  walls 
surrounding  the  preliminary  filters  are  of  con- 
crete; ten  of  the  filters  are  in  operation,  con- 
trolled separately  so  that  one  can  be  cleaned 
without  interfering  with  another.  The  filtering 
material  consists  of  several  sizes  of  broken  slag, 
arranged  in  layers  according  to  size,  the  finer  at 
the  top  because  the  unfiltered  water  enters  from 


gr.,  per  Imperial  gallon,  of  impurity  in  a 
well  in  London.  (P.  J.,  1856,  p.  27.)  The 
presence  of  nitrates  in  water  is  destructive  to 
many  forms  of  organic  life.  Artesian  Wells, 
from  their  great  depth,  generally  afford  a  pure 
water,  although  on  analysis  they  frequently 
show  a  larger  proportion  of  solid  constituents 
on  evaporation  than  do  waters  from  rivers. 

Lake  water  cannot  be  characterized  as  having 
any  invariable  qualities.  The  water  of  most 
of  the  lakes  in  the  United  States  is  pure  and 
wholesome. 

Marsh  water  is  generally  stagnant,  and  con- 
tains vegetable  remains  undergoing  decomposi- 
tion. It  is  unwholesome,  and  ought  never  to 
be  used  internally. 

All  water  which  is  exposed  to  the  air  dissolves 
a  quantity  of  oxygen,  nitrogen,  and  carbon 
dioxide,  in  obedience  to  the  laws  of  gaseous 
absorption.  It  is  indeed  upon  this  dissolved 
oxygen  that  the  life  of  water-breathing  animals 
depends.  In  every  pure  water  the  proportion 
between  the  dissolved  nitrogen  and  oxygen  is 
found  to  be  constant,  and  it  is  represented  by 
the  following  numbers : — oxygen  34.91,  and 
nitrogen    65.09   per   cent.;    1000    Cc.    of   pure 
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Ratio  of  oxygen  to  nitrogen 

1  :2 

1  :3.7 

1 :  10.5 

1:60 

1  :52 

1  :8.1 

the  bottom;  on  the  surface  of  the  slag  is  placed 
a  layer  of  sponge  clippings  one  foot  in  thick- 
ness, but  compressed  to  about  six  inches  and 
held  down  by  lattice  work;  the  cleaning  of  the 
sponge  layer  is  accomplished  by  suitable 
machinery.  "  Raw  water "  is  filtered  at  the 
rate  of  45,000,000  gallons  per  acre  per  day  of 
such  quality  that  it  enables  the  hygienic  filters 
to  deliver  clean  and  wholesome  water  at  the  rate 
of  6,000,000  gallons  per  acre  per  day.  The 
hygienic  filters  are  constructed  of  beds  4  inches 
in  depth  of  sharp  silicious  sand  laid  upon 
gravel  and  broken  stone  graded  in  fineness;  the 
coarser  particles  are  at  the  bottom;  the  water 
is  made  to  enter  from  below  so  as  to  avoid  dis- 
arranging the  particles  of  sand,  for  this,  through 
the  escape  of  air,  would  occur  if  the  water  was 
let  in  from  the  top.  (Toplis,  A.  J.  P.,  1902, 
p.  67,  1904,  p.  116). 

Well  water,  like  that  from  springs,  is  liable 
to  contain  various  impurities.  As  a  rule,  the 
pui*ity  of  the  water  of  a  well  will  be  in  pro- 
portion to  its  depth  and  the  constancy  with 
which  it  is  used.  Well  water  in  large  cities 
always  contains  a  large  amount  of  impurity, 
both  organic  and  inorganic,  the  result  of  sewage 
contamination.      R.   D.    Thomson    found   147.6 


water,  such  as  rain  water,  when  saturated  dis- 
solves 17.95  Cc.  of  air.  If  the  water  be  ren- 
dered impure  by  the  introduction  of  organic 
matter  undergoing  oxidation,  the  proportion 
between  the  dissolved  oxygen  and  nitrogen  be- 
comes different,  owing  to  the  oxygen  having 
been  partly  or  wholly  used  for  the  oxidation  of 
this  material.  This  is  clearly  shown  in  the 
above  analysis  made  by  Miller  of  the  dis- 
solved gases  contained  in  Thames  water  col- 
lected at  various  points  above  and  below 
London. 

The  above  table  shows  that  whereas  pure 
water  at  Kingston  contains  the  normal  quantity 
of  dissolved  oxygen,  the  ratio  of  nitrogen  to 
oxygen  increases  at  a  very  rapid  rate  as  the 
river  water  becomes  contaminated  with  London 
sewage,  but  that  this  ratio  again  shows  signs 
of  a  return  to  the  normal  at  Erith.  More- 
over, carbon  dioxide  should  not  constitute  more 
than  from  8  to  10  per  cent,  of  the  dissolved 
gases  in  a  pure  water,  but  in  these  cases  it  has 
become  60  per  cent,  or  over  of  the  gases  as 
obtained  from  the  water  for  analysis. 

Hence  it  is  clear  that  an  analysis  of  the  gases 
dissolved  in  water  may  prove  of  much  help 
in  ascertaining  whether  the  water  is  pure  or 
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whether  it  has  been  eontanainated  with  putres- 
cent organic  matter.  Indeed,  Miller  concludes 
that  whenever  the  proportion  between  dissolved 
oxygen  and  nitrogen  falls  to  less  than  1  to  2 
the  water  is  unfit  for  drinking  purposes.  (Ros- 
coe  and  Schorlemmer,  Treatise  on  Chem.,  i. 
245.) 

The  second  class  of  dissolved  impurities  con- 
sists of  inorganic  salt6,  even  rain  water  washing 
some  of  these  out  of  the  atmosphere.  It  inva- 
riably contains  ammoniacal  salts,  sodium  chlo- 
ride, and  particles  of  organic  matter,  living  and 
dead.  In  towns  the  rain  water  also  contains  a 
larger  proportion  of  nitrates  than  that  falling 
in  the  country.  It  is,  however  the  spring  waters 
especially  which  contain  the  largest  amount  of 
mineral  matter  in  solution.  The  salts  which 
most  commonly  occur  in  solution  in  spring 
water  are:  (1)  Calcium,  magnesium,  iron,  and 
manganese  carbonates,  dissolved  in  an  excess 
of  carbon  dioxide.  (2)  Calcium  and  mag- 
nesium sulphates.  (3)  Alkaline  carbonates, 
chlorides,  sulphates,  nitrates,  or  silicates. 

Spring  waters  which  issue  from  considerable 
depths,  or  which  originate  in  volcanic  districts, 
are  always  hotter  than  the  mean  annual  tem- 
perature of  the  locality  where  they  come  to  the 
surface. 

The  term  Aqua,  in  the  United  States 
Pharmacopoeia,  may  be  considered  as  desig- 
nating any  natural  water  of  good  quality  which 
answers  well  for  cooking  and  does  not  curdle 
soap.  "A  colorless,  limpid  liquid,  without  odor 
or  taste  at  ordinary  temperatures,  and  odor- 
less when  heated.  Water  should  be  perfectly 
neutral  to  litmus  paper.  1000  Cc,  when  con- 
centrated by  evaporation  to  20  Cc,  should  not 
respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  Part  III,  Test  No.  121).  On 
evaporating  1000  Cc.  of  Water  on  a  water- 
bath,  it  should  not  leave  a  residue  weighing 
more  than  0.5  Gm.  (limit  of  soluble  salts),  and 
this  residue,  when  ignited,  should  not  carbonize, 
nor  evolve  ammoniacal  or  acid  vapors.  If  200 
Cc.  of  Water  be  acidulated  with  hydrochloric 
acid,  heated  to  boiling,  and  0.5  Cc.  of  barium 
chloride  T.S.  be  added,  the  liquid,  when  cooled 
and  filtered,  should  give  no  further  precipitate 
on  the  addition  of  a  few  drops  of  barium 
chloride  T.S.,  even  on  standing  (limit  of  sul- 
phates). If  200  Cc.  of  water  be  acidulated 
with  nitric  acid,  heated  to  boiling,  and  0.5  Cc. 
of  tenth-normal  silver  nitrate  V.S.  be  added, 
the  liquid,  when  cooled  and  filtered,  should  not 
be  affected  by  the  subsequent  addition  of  a  few 
drops  of  silver  nitrate  T.S.  (limit  of  chlorides). 
If  10  Cc.  of  Water  mixed  with  a  few  drops 
of  diphenylamine  T.S.  be  carefully  poured  upon 
about  3  Cc.  of  sulphuric  acid,  free  from  nitrous 
compounds,  contained  in  a  test-tube,  so  as  to 
form  a  separate  layer,  no  blue  color  should  be 
formed  at  the  line  of  contact  of  the  two  liquids 
(limit  of  nitrates).  If  to  50  Cc.  of  Water  con- 
tained in  a  glass  cylinder  2  Cc.  each  of  sulpha- 
nilic  acid  T.S.  and  naphthylamine  acetate  T.S. 
are   added,    and    the   solution    well   mixed,    no 


distinct  pink  coloration  should  appear  within 
five  minutes,  if  the  cylinder  be  placed  upon 
a  white  surface  and  viewed  from  above  (limit 
of  nitrites).  If  to  50  Cc.  of  Water  contained 
in  a  glass  cylinder  2  Cc.  of  alkaline  mercuric 
potassium  iodide  T.S.  (Nessler's  Reagent)  be 
added  and  thoroughly  mixed,  no  yellow  or 
brownish  tint  should  be  produced  immediately; 
the  cylinder  should  be  placed  upon  a  white  sur- 
face and  viewed  from  above  (limit  of  ammonia). 
On  heating  to  boiling  100  Cc.  of  Water,  acidu- 
lated with  10  Cc.  of  diluted  sulphuric  acid, 
and  subsequently  adding  0.4  Cc.  of  tenth-normal 
potassium  permanganate  V.S.,  the  pink  color 
of  the  liquid  should  not  be  completely  de- 
stroyed after  it  has  been  boiled  for  ten  minutes 
(limit  of  organic  or  other  oxidizable  sub- 
stances)." U.  S. 

The  British  Pharmacopoeia  no  longer  includes 
'•Aqua;''  it  recognizes  "Aqua  Destillata,"  and 
gives  appropriate  tests.     (See  page  178.) 

Water  should  never  bo  kept  in  leaden  cisterns, 
on  account  of  the  risk  of  its  dissolving  a  small 
portion  of  lead.  This  risk  is  greater  in  propor- 
tion to  the  softness  and  purity  of  the  water; 
for  it  is  found  that  the  presence  of  a  minute 
proportion  of  saline  matter,  as  for  example 
of  calcium  sulphate,  protects  the  water  from 
the  slightest  metallic  impregnation.  The  chlo- 
rides are  not  protective,  ns  they  give  rise  to  lead 
chloride,  which  is  slightly  soluble.  The  pro- 
tection has  been  ascribed  to  an  insoluble  film 
on  the  surface  of  the  lead,  formed  by  the  de- 
composition of  the  saline  matter.  Upon  this 
principle  is  based  a  plan  of  protection  by 
Schwartz  of  Breslau,  who  proposes  to  till  leaden 
pipes  through  which  water  is  conducted,  with 
a  strong  solution  of  an  alkaline  sulphide,  which 
forms  a  perfectly  insoluble  coating  of  lead 
sulphide  (sulphuret),  said  to  be  quite  imper- 
meable by  the  water  afterwards  introduced. 
(Chem.  News,  1803,  p.  157.)  Galvanized  iron 
(zinc,  coated)  does  not  rust  as  readily  as  iron 
which  is  unprotected,  because  as  the  zinc  has 
the  greater  solution  tension  it  protects  the  iron, 
which  remains  unacted  upon.  On  the  other 
hand,  tinned  iron  (tin  plate)  rusts  more  readily 
than  iron  alone  if  the  iron  is  exposed  at  any 
point ;  the  iron  being  the  anode  end  is  at  once 
attacked.  A.  Wynter  Blyth  proposed  a  simple 
test  for  lead  in  drinking-water.  A  solu- 
tion of  cochineal  is  made  by  boiling  cochineal 
in  water,  filtering,  and  adding  a  little  alcohol  to 
preserve  it.  A  few  drops  of  this  solution  are 
added  to  the  water,  which,  if  acid,  must  be 
rendered  neutral  by  a  trace  of  alkali;  if  lead 
be  present,  even  in  the  proportion  of  one-tenth 
of  a  grain  in  a  gallon  of  water,  a  mauve-blue 
color  will  develop,  its  depth  depending  upon 
the  quantity  of  lead  in  the  water.  (Am.  Drug., 
1884,  p.  93,  from  The  Analyst.) 

A  very  important  class  of  dissolved  impuri- 
ties is  made  up  of  organic  compounds.  This 
organic  matter  may  be  derived  from  a  vege- 
table source,  such  as  leaf -mould  and  the  decom- 
position products  of  wood,  in  which  case  it  is 
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practically  harmless,  or  it  may  be  derived  from 
animal  sources,  in  which  case  it  almost  always 
proves  a  serious  impurity. 

The  careful  observations  of  students  of  public 
health  leave  no  doubt  that  a  number  of  epidemic 
diseases,  especially  cholera  and  typhoid  fever, 
are  often  contracted  and  spread  by  means  of 
drinking  water  contaminated  with  germs  of 
disease  from  excreta  and  general  sewage.  This 
impure  water  may  be  clear  and  may  have  fil- 
tered through  considerable  distances  of  soil,  and 
yet  may  contain  these  poisonous  germs.  Now, 
nitrogen  is  one  of  the  characteristic  constit- 
uents of  animal  matter  as  contrasted  with 
vegetable  matter,  relatively  few  forms  of  which 
contain  it,  and  those  are  of  a  character  not 
likely  to  be  found  in  natural  waters.  Hence, 
if  water  should  be  impregnated  with  animal 
matter,  this  would  be  indicated  by  the  presence 
of  nitrogen  in  solution,  either  in  the  form  of 
albumin  or  albuminous  matter,  if  the  animal 
matter  in  the  water  is  still  unchanged,  or,  if  the 
animal  matter  has  undergone  oxidation,  in  the 
form  of  ammonia  or  nitrous  or  nitric  acid. 

There  are,  therefore,  to  be  determined  in 
the  examination  of  a  water  with  reference  to 
this  presence  of  organic  nitrogenous  matter,  ( 1 ) 
the  ammonia,  (2)  the  unchanged  albuminous 
matter,  which,  as  it  is  changed  into  and  deter- 
mined as  ammonia,  is  called  "  albuminoid 
ammonia,"  and  (3)  the  nitrates  and  nitrites 
present. 

The  ammonia  is  first  determined  by  distilling 
the  water  made  alkaline  with  sodium  carbon- 
ate as  long  as  the  distillate  carries  enough  am- 
monia to  be  recognized  by  Nessler's  solution. 
(See  Part  III.)  For  this  purpose  the  distillate 
is  collected  successively  in  volumes  of  50  Cc. 
and  the  amount  of  ammonia  in  each  of  these 
separate  distillates  determined.  The  smallest 
quantity  of  ammonia  will  produce  a  yellow  color, 
the  tint  of  which  is  to  be  compared  with  that 
obtained  from  the  Nessler  solution  treated  with 
a  standard  ammonium  chloride  solution. 

After  the  free  ammonia  has  been  distilled  off, 
a  solution  of  sodium  hydroxide  and  potassium 
permanganate  is  added  and  the  distillation  is 


continued.  Another  portion  of  ammonia  now 
comes  off,  owing  to  the  action  of  the  perman- 
ganate on  the  nitrogenous  organic  matter.  The 
amount  of  ammonia  thus  obtained  is  deter- 
mined, and  is  tabulated  as  "  albuminoid  am- 
monia," because  albumin  is  one  of  the  bodies 
which  is  decomposed  in  this  way.  L.  de  Kon- 
nick  found  that  the  Nessler  test  in  ammoniacal 
liquids  does  not  produce  the  usual  yellowish- 
brown  precipitate,  nor  even  a  coloration,  in  the 
presence  of  alcohol.     (Am.  Drug.,  1893,  p.  386.) 

Instead  of  this  method  proposed  by  Wanklyn 
and  Chapman,  another  process,  described  by 
Frankland  and  Armstrong,  is  often  used. 
In  this  case,  the  water  having  been  evapo- 
rated, the  dry  residue  is  submitted  to  an  organic 
combustion  analysis,  which  gives  the  "  organic 
nitrogen  "  and  the  "  organic  carbon,"  and  the 
ratio  of  these  gives  an  indication  as  to  the 
presence  of  albuminous  matter  rich  in  nitrogen. 
If  the  amount  of  albuminoid  nitrogen  indi- 
cated by  either  of  these  processes  exceed  0.15 
part  for  one  million  of  water,  the  latter  should 
be  rejected  as  a  drinking  water.  In  some 
large  towns,  however,  the  surface  well  waters 
have  shown  albuminoid  nitrogen  to  the  amount 
of  0.3  to  0.8  part  per  million.  Such  waters 
are  little  better  than  sewage.  The  free  am- 
monia, moreover,  should  not  exceed  0.08  part 
per  million,  or  the  water  must  be  considered  as 
containing  sewage  contamination. 

Nitrates  may  be  estimated  by  the  following 
process:  A  measured  volume  (15  to  25  Cc.) 
of  the  water  is  evaporated  just  to  dryness  in  a 
flat-bottomed  porcelain  dish,  1  Cc.  of  phenol- 
disulphonic  acid  (made  by  heating  37  grammes 
of  strong  sulphuric  acid  with  3  grammes 
of  pure  phenol  for  6  hours  in  a  water 
bath)  is  added  and  thoroughly  mixed  with 
the  residue  by  means  of  a  glass  rod.  It 
is  then  diluted  with  about  25  Cc.  of  water,  solu- 
tion of  ammonium  hydroxide  added  in  excess 
and  the  volume  of  the  solution  made  up  to  50 
Cc.  The  nitrates  present  in  the  residue  con- 
vert the  phenoldisulphonic  acid  into  picric  acid, 
which,  by  the  action  of  ammonium  hydroxide 
forms  ammonium  picrate;  this  imparts  to  the 


Examples  of  City  Supplies. 

Milligrammes  per  Liter. 
(Parts  per  Million.) 


City. 

New 
York. 

Brook- 
lyn. 

Boston. 

Cincin- 
nati. 

Chi- 
cago. 

Little 
Rock, 
Ark. 

Phila- 
delphia. 

Wash- 
ington, 
D.  C. 

Class  of  water. 

Surface. 

Sub- 
soil. 

Surface. 

Surface. 

Surface. 

Surface. 

Surface. 

Surface, 

Total  solids                               

75.0 
2.8 
0.28 

None. 
0.009 
0.26 

64.0 

13.5 

16.0 
None. 
0.001 
0.07 

47.6 
5.1 
0.07 
0.001 
0.008 
0.16 

156.0 
34.8 
0.5 
0.01 
0.38 
0.23 

140.00 
14.00 
0.26 

'0.003 
0.09 

136.0 
2.3 

Trace. 

None. 
0.005 
0.075 

283.0 
8.2 
1.1 

o!oi2 

0.13 

120.00 
4.00 
1.00 

None. 
0.01 
0.10 

126.00 

Nitrogen  as  nitrates 

2.8 
1.0 

0.001 

0.00 

Nitrogen  by  permanganate     

0.12 

These  figures  are  taken  from  official  reports  and  do  not  represent  averages  of  large  numbers  of  analyses,  but  Individual 
analyses  of  samples  representative  of  the  supplies.  The  figures  for  Boston  water  represent  the  Cochituate  and  Mystic  Rivers 
respectively.    The  Little  Rook  supplv  is  in  the  unflltered  condition ;  much  of  the  solid  matter  in  in  suspension. 
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solution  a  yellow  color  which  is  proportional 
in  its  intensity  to  the  amount  of  nitrates 
present  in  the  water,  and  by  carrying  out  a 
similar  test  with  a  standard  solution  of  potas- 
sium nitrate  similarly  evaporated,  the  amount 
may  be  accurately  estimated.  Nitrites  may  be 
estimated  by  the  sulphanilic  acid  and  naphthyl- 
amine  acetate  test  given  for  the  qualitative 
detection  of  nitrites  by  the  U.  S.  Pharmacopoeia 
(see  page  164),  by  carrying  out  a  similar  test 
with  a  standard  solution  of  sodium  nitrite  and 
making  a  comparison  of  the  relative  intensity 
of  the  color  which  is  produced  in  each. 

The  determination  of  chlorides  is  also  fre- 
quently of  great  importance,  for  although 
mineral  waters  may  be  rich  in  chlorides, 
ordinary  well  waters  or  river  waters,  which  are 
the  chief  sources  of  supply,  will  not  contain 
much  chlorine  unless  they  have  been  contam- 
inated. Both  urine  and  sewage  may  contribute 
this  chlorine,  as  they  are  highly  charged  with 
sodium  chloride.  As  a  rule,  it  may  be  said 
that  water  containing  more  than  two  grains 
of  chlorine  per  gallon  must  be  looked  upon 
with  suspicion,  unless  some  good  reason  for 
the  presence  of  sodium  chloride  can  be  assigned. 
The  analyses  (see  table  page  165)  of  the 
water  supplied  to  several  American  cities  are 
taken  from  Henry  Leffmans  Manual  of  Water 
Analysis,  4th  ed.  1900. 

Mineral  Waters. — When  natural  spring 
waters  are  so  far  impregnated  with  foreign 
substances  as  to  have  a  decided  taste,  and  to 
operate  in  a  peculiar  manner  upon  the  human 
economy,  they  are  called  mineral  waters.  These 
are  conveniently  arranged  under  the  heads  of 
carbonated,  alkaline,  sulphureted,  saline  (in- 
cluding magnesian,  chalybeate,  and  chlorin- 
ated), and  silicious.  For  a  more  comprehen- 
sive and  detailed  classification  of  this  class  of 
waters  see  Mineral  Waters  of  the  United  States, 
U.  S.  Department  of  Agriculture,  Bulletin 
No.  91. 

1. — Carbonated  waters  are  cold,  and  are 
characterized  by  containing  an  excess  of  carbon 
dioxide,  which  gives  them  a  sparkling  appear- 
ance, and  the  power  of  reddening  litmus  paper. 
These  waters  frequently  contain  calcium,  mag- 
nesium, and  iron  carbonates,  which  are  held  in 
solution  by  the  excess  of  carbon  dioxide.  The 
waters  of  Selters,  Spa,  Apollinaris,  and  Pyr- 
mont  in  Europe,  and  of  the  sweet  springs  in 
Virginia,  belong  to  this  class.  For  Artificial 
Carbonic  Acid  Water,  the  reader  is  referred  to 
page  168. 

2. — Alkaline  waters  contain  a  large  quantity  of 
sodium  bicarbonate,  as  well  as  common  salt 
and  Glauber's  salt.  These  are  sometimes  warm, 
such  as  the  springs  at  Ems  and  Vichy,  but 
generally  cold.  Gettysburg  spring  water  is  of 
this  class. 

3. — Sidphureted  waters  are  such  as  contain 
hydrogen  sulphide,  and  are  distinguished  by 
the  peculiar  fetid  odor  of  that  gas,  and  by 
yielding  a  brown  precipitate  with  the  salts  of 
lead  or  silver.    Examples  of  this  kind  are  the 


waters  of  Aix-la-Chapelle  and  Harrogate  in 
Europe,  and  those  of  the  White,  Red,  and  Salt 
sulphur  spring-s  in  Virginia. 

4. — Saline  waters  are  those  the  predominant 
properties  of  which  depend  upon  saline  impreg- 
nation.    The    salts    most    usually    present    are 
sodium,  calcium,  and  magnesium  sulphates  and 
carbonates,  in  which  latter  case  the  name  mag- 
nesian is  given  to  them,  the  presence  of  the 
chlorides    of   these    alkalies    making    the    class 
chlorinated  waters,  which  reach  their  maximum 
concentration  in  sea  waters;  while  the  presence 
of    ferrous    salts    makes    another    class,    the 
chalybeate.     Among  magnesium  waters  may  be 
mentioned    those    of    Friedrichshall,    Hunyadi 
Janos,  and  Epsom;  among  chalybeate  waters, 
those  of  Tunbridge  and  Brighton  in  England, 
of  Pyrmont,  Wiesbaden,  and  Spa  on  the  Con- 
tinent, and  of  Bedford,  Pittsburg,  and  Brandy- 
wine  in  the  United  States.     Potassium  sulphate 
is  occasionally  present,  and  lithium  has  been 
detected   by   Berzelius   in    Carlsbad    and   other 
salt  springs  of  Germany,  and  is  also  found  in 
some    American    spring    waters.      Boric    acid, 
usually  in  the  form  of  an  alkaline  borate,  is  of 
frequent  occurrence  in  mineral  waters  of  certain 
portions  of  the   United   States.    Cesium   and 
rubidium    have    also    been    detected    in    certain 
mineral    waters,    such    as    the    Durkheim    and 
Baden-Baden   waters,   in   the  former  of  which 
these  elements  were  first  discovered  by  Bunsen. 
Bromine  is  found  in  the  saline  at  Theodorshalle, 
in  Germany,  as  also  in  the  salt  wells  of  Western 
Pennsylvania,  Ohio,   Michigan,  and  West  Vir- 
ginia.    The  mineral  springs  at  Baratogs  contain 
a  small  proportion  of  iodine  and  bromine.     The 
principle  saline  waters  are  those  of  Seidlitz  in 
Bohemia,  Cheltenham  and  Bath  in  England,  and 
Harrodsburg  and  Saratoga  in  the  United  States. 
5. — Silicious  waters   are   those   in   which   the 
contents  consist  chiefly  of  alkaline  silicates,  such 
as  the  hot  spring  waters   of   Iceland   and   the 
geysers    of    Fire-hole    Basin    and    Gardiner's 
River,    Yellowstone   National    Park,    U.    S. 

6. — Sea  water  (English  Channel). — In  a  thou- 
sand grains:  water  964.744  gr.;  sodium  chloride 
27.059;  potassium  chloride  0.765;  magnesium 
chloride  3.667;  magnesium  bromide  0.029; 
magnesium  sulphate  2.296;  calcium  sulphate 
1.407;  calcium  carbonate  0.033.  Total  1000 
gr.  (Schweitzer.)  The  proportion  of  sodium 
chloride  is  from  36  to  37  parts  in  1000  in  the 
ocean,  at  a  distance  from  land.  Its  amount  is 
small  in  the  interior  of  the  Baltic.  It  is  per- 
ceived that  bromine  is  present  in  very  minute 
amount,  100  pounds  of  sea  water  yielding  only 
3i  gr.  of  this  element.  Iodine  exists  in  the 
water  of  the  Mediterranean,  and  it  has  been 
found  in  ocean  water.  Besides  these  ingre- 
dients, others  are  alleged  to  exist  in  minute  pro- 
portion in  sea  water,  as  fluorine  by  G.  Wilson; 
lead,  copper,  and  silver  by  Malaguti,  Duro- 
cher,  and  Sarzeau;  and  iron  and  manganese 
by  Uziglio.  Gold  in  very  minute  quantity  has 
been  found  in  sea  water.  Prior  to  Wilson's 
researches,   Middleton   and    Silliman,    Jr.,   had 
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inferred  the  existence  of  fluorine  in  sea  water, 
from  its  presence  in  marine  animals.  The  lead 
and  copper  above  mentioned  were  found  in  cer- 
tain f uci  only,  the  silver  in  the  sea  water  itself. 
The  presence  of  silver  in  sea  water  has  been 
demonstrated  by  F.  Field,  by  a  compara- 
tive analysis  of  the  same  copper  sheathing, 
when  new,  and  after  having  been  on  a  vessel  for 
many  years.  The  old  sheathing  was  always 
found  to  contain  more  silver  than  the  new;  and 
the  observations  of  Field  have  been  subsequently 
confirmed  by  others.  Schweitzer's  analysis  gives 
a  small  proportion  of  calcium  carbonate,  but 
Bibra  could  not  detect  any.  John  Davy's  ex- 
aminations of  sea  water  show  that  calcium  car- 
bonate does  not  exist  at  a  great  distance  from 
land,  except  in  very  minute  proportion,  but 
becomes  quite  evident  at  a  distance  of  from 
fifty  to  a  hundred  miles  from  coasts.  Boric 
acid  has  been  found  by  Veatch  in  the  sea  water 
on  the  coast  of  California.  (See  A.  J.  P.,  1860, 
p.  330.  )i 

Sea  water,  filtered,  and  charged  with  five 
times  its  volume  of  carbon  dioxide,  forms, 
according  to  Pasquier,  a  gentle  purgative,  which 
keeps  very  well,  and  is  not  disagreeable  to  take. 
The  dose  is  from  half  a  pint  to  a  pint. 

By  freezing,  sea  water  is  almost  entirely  freed 
from  saline  matter,  the  ice  being  nearly  pure 
water.  It  is  obvious  that  the  unfrozen  water 
contains  much  more  than  its  ordinary  propor- 
tion of  salts;  and  this  is  one  of  the  methods 
of  concentrating  this  and  other  saline  solutions. 

Medicinal  Properties  of  Water. — Water  is  a 
remedy  of  great  importance.  When  taken  into 
the  stomach,  it  acts  by  its  temperature,  by  its 
bulk  and  by  being  absorbed.  When  of  the 
temperature  of  about  15.5°  C.  (60°  F.),  it  gives 
no  positive  sensation  either  of  heat  or  cold; 
between  15.5°  C.  (60°  F.)  and  7.2°  C.  (45°  F.), 
it  creates  a  cool  sensation;  and  below  7.2°  C. 
(45°  F.),  a  decidedly  cold  one.  Between  15.5° 
C.  (60°  F.)  and  37.7°  C.  (100°  F.),  it  relaxes 
the  fibres  of  the  stomach,  and  is  apt  to  pro- 
duce nausea,  particularly  if  the  effect  of  bulk  be 
added  to  that  of  temperature.  By  its  bulk  and 
solvent  powers,  it  allays  irritation  of  the  stom- 
ach and  bowels,  by  diluting  the  acrid  contents 
and  favoring  their  final  expulsion,  and  by  its 
absorption  it  promotes  perspiration  and  the 
secretion  of  urine. 


Water  externally  applied  as  a  bath  is  also 
an  important  remedy.  It  may  act  by  its  own 
specific  effect  as  a  liquid,  or  as  a  means  of  modi- 
fying the  heat  of  the  body.  It  acts  in  the 
latter  way  differently,  according  to  the  tempera- 
ture at  which  it  may  be  applied.  When  this  is 
above  36.1°  C.  (97°  F.),  it  constitutes  the  vapor 
or  hot  bath;  when  between  36.1°  C.  (97°  F.) 
and  29.4°  C.  (85°  F.),  the  warm  bath;  between 
29.4°  C.  (85°  F.)  and  18.3°  C.  (65°  F.),  the 
tepid  bath;  and  between  18.3°  C.  (65°  F.)  and 
0°  C.  (32°  F.),  the  cold  bath. 

The  general  action  of  the  vapor  bath  is  to 
accelerate  the  circulation,  and  produce  profuse 
sweating.  It  acts  locally  on  the  skin,  by  soft- 
ening and  relaxing  its  texture.  In  stiffness  of 
the  joints,  and  in  various  diseases  of  the  skin, 
it  has  often  proved  beneficial. 

The  hot  bath,  like  the  vapor  bath,  is  decidedly 
stimulant.  By  its  use  the  pulse  becomes  full 
and  frequent,  the  veins  turgid,  the  face  flushed, 
the  skin  red,  and  the  respiration  quickened. 
If  the  temperature  be  high,  and  the  consti- 
tution peculiar,  its  use  is  not  without  danger, 
as  it  is  apt  to  produce  a  feeling  of  suffocation, 
violent  throbbing  in  the  temples,  and  vertigo 
with  tendency  to  apoplexy.  When  it  acts 
favorably,  it  produces  profuse  perspiration. 

The  warm  bath,  though  below  the  animal 
heat,  nevertheless  produces  a  sensation  of 
warmth,  as  its  temperature  is  above  that  of  the 
surface.  It  diminishes  the  frequency  of  the 
pulse,  renders  the  respiration  slower,  lessens  the 
heat  of  the  body,  and  relaxes  the  skin.  It  can- 
not therefore,  be  deemed  a  stimulant.  By  re- 
lieving certain  diseased  actions  and  states, 
accompanied  by  morbid  irritability,  it  often 
acts  as  a  soothing  remedy,  producing  a  disposi- 
tion to  sleep. 

The  tepid  bath  is  not  calculated  to  have  much 
modifying  influence  on  the  heat  of  the  body. 
Its  peculiar  effects  are  to  soften  and  cleanse 
the  skin,  and  to  promote  insensible  perspira- 
tion. 

The  cold  bath  acts  differently  according  to 
its  temperature  and  manner  of  application,  and 
the  condition  of  the  system  to  which  it  is 
applied.  When  of  low  temperature  and  sud- 
denly applied,  it  acts  primarily  as  a  stimulant, 
by  the  sudden  and  rapid  manner  in  which  the 
heat  is  abstracted;  next  as  a  tonic,  by  condens- 


1  The  following  analysis  of  sea  water,  taken  at  two  leagues  from  Fecamp,  on  the  coast  of  France,  merits  special  notice  from 
the  care  with  which  it  was  made,  and  the  large  quantity  operated  on.    The  sp.  gr.  was  1.026,  at  67°  F. 


Gaseous  Contents.  In  one  Mo. 

liters. 

Atmospheric  air 0.0120 

Free  carbonic  acid traces 

"    hydrogen  sulphide traces 

Solid  Contents.  gm. 

Potassium  chloride 0.09763 

Sodium  "         26.09300 

Lithium  "         0.00042 

Ammonium    "        0.00178 

Magnesium     "         3.19300 

Sodium  iodide 0.00920 

"       bromide 0.10605 

Magnesium  bromide 0.03084 

Calcium  sulphate 0.90170 

Potassium     "  0.00919 


In  one  liter. 

liters. 

0.0123 

traces 

traces 
gm. 

0.10019 
26.78913 

0.00043 

0.00183 

3.27700 

0.00944 

0.10882 

0.03163 

0.92540 

0.00943 
{J.  P.  C.,4eser 


Solid  Contents. 


In  one  kilo. 
gm. 

Sodium  sulphate 2.57250 

Magnesium  sulphate 0.32736 

phosphate 0.00046 

(Ammonio-magnesian)  phosphate  signs 

Calcium  carbonate 0.13600 

Magnesium    "           traces 

Iron                "            0.00021 

Manganese    "           signs 

Silicic  acid 0.01420 

Organic  matter signs 

Pure  water 966.50646 


Total 1000.00000 

,  i,  381, 1865.) 


In  one  liter. 

gm. 

2.64012 

0.33597 

0.00047 

signs 
0.13959 

traces 
0.00021 

signs 
0.01457 

signs 

991.91577 
1026.30000 
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ing  the  living  fibres;  and  finally  as  a  sedative. 
It  is  often  useful  in  diseases  of  relaxation  and 
debility,  when  practiced  by  affusion  or  plunging. 
But  it  is  essential  to  its  efficacy  and  safety  that 
the  stock  of  vitality  should  be  sufficient  to 
create,  immediately  after  its  use,  those  feelings 
of  warmth  and  invigoration  included  under 
the  term  reaction.  In  febrile  diseases  with  high 
bodily  temperature  the  use  of  the  cold  bath 
is  a  very  important  therapeutic  measure.  For 
details  as  to  method  of  use,  see  13th  edition  of 
H.  C.  Wood's  Therapeutics. 

Cold  water  is  frequently  applied  as  a  sedative 
in  local  inflammations,  and  as  a  means  of  re- 
straining hemorrhage.  Its  use,  however,  is 
scarcely  admissible  in  inflammations  of  the 
chest. 

Aqua  Acidi  Cakbonici,  Carbonic  Acid  Water, 
or  Soda  Water  (so  called),  (Aqua  acidula 
simplicior,  F.  P. ;  Eau  gazeuse  simple,  Fr. ; 
Kohlensaurewasser,  G.),  which  was  formerly 
official  in  the  U.  S.  Pharmacopoeia,  consists  of 
water  highly  charged  with  carbonic  acid. 

Preparation. — Water  is  found  to  take  up  its 
volume  of  this  gas  under  the  pressure  of  the 
atmosphere;  and  Henry  ascertained  that  pre- 
cisely the  same  volume  of  the  compressed  gas 
is  absorbed  under  a  higher  pressure.  From  this 
law,  the  bulk  taken  up  is  constant,  the  quantity 
being  different  in  proportion  as  there  is  more 
or  less  driven  into  a  given  spa.  •■.  ftj  the  spare 
occupied  by  a  gas  is  inversely  as  the  compress- 
ing force,  it  follows  that  the  quantity  of  the 
acid  forced  into  the  water  will  be  directly  as 
the  pressure.  From  the  principles  above  laid 
down  it  follows  that,  to  saturate  water  with  five 
times  its  volume  of  carbon  dioxide,  it  must  be 
subjected  to  a  pressure  of  five  atmospheres. 
Carbonic  acid  gas  compressed  into  the  liquid 
state  is  now  manufactured  on  an  immense  scale 
and  supplied  in  20  pound  and  50  pound  steel 
cylinders.  This  allows  of  convenient  transpor- 
tation, and  the  purity  of  the  gas  is  usually 
excellent. 

Carbonic  acid  water  is  familiarly  called  in 
this  country  "  mineral  water "  and  "  soda 
water;"  the  latter  name,  originally  applied  to 
the  preparation  when  it  contained  sodium  car- 
bonate, being  from  habit  continued  since  the 
alkali  has  been  omitted. 

Carbonic  acid  water  is  dispensed  in  most 
of  the  pharmacies  in  this  country.  The  foun- 
tain is  usually  placed  in  the  cellar,  and  the 
tube  proceeding  from  the  fountain  is  made  to 
pass  through  the  floor  and  counter  of  the  store, 
and  to  terminate  in  a  draught  tube,  by  means 
of  which  the  carbonic  acid  water  may  be  drawn 
off  at  pleasure.  In  order  to  have  the  liquid 
cool,  the  tube  from  the  cellar  generally  ter- 
minates in  a  strong  metallic  vessel  of  convenient 
shape,  or  a  series  of  block  tin  pipes  called 
coolers,  placed  inside  the  counter  apparatus, 
and  suiTounded  with  ice. 

Properties. — Carbonic  acid  water  is  a  spark- 
ling liquid,  possessing  an  agreeable  pungent, 
acidulous  taste.     It  reddens  litmus  deeply  from 


its  state  of  concentration,  and  is  precipitated 
by  Lime  water  in  excess.  Being  impregnated 
with  a  large  quantity  of  the  acid  gas  under  the 
influence  of  pressure,  it  effervesces  strongly 
when  freed  from  restraint.  Hence,  to  preserve 
its  briskness,  it  should  be  kept  in  strong  vessels 
or  in  strong  well-corked  bottles  placed  inverted 
in  a  cool  place.  Several  natural  waters  are  of 
a  similar  nature,  such  as  those  of  Selters,  Spa. 
Pyrmont,  Apollinaris,  etc.,  but  the  artificial 
water  has  the  advantage  of  a  stronger  impreg- 
nation with  the  acid  gas.  Carbonic  acid  water 
should  be  made  with  every  precaution  to  avoid 
metallic  impurity.  Hence  the  necessity  of  hav- 
ing the  fountain  wTell  protected  on  the  inner  sur- 
face. Even  with  this  precaution,  a  slight  me- 
tallic impregnation  is  not  always  avoided,  espe- 
cially in  the  winter  season,  when  the  water  is 
less  consumed  as  a  drink,  and,  therefore,  allowed 
to  remain  longer  in  the  tubes  and  stop-cocks. 
Iron  fountains  lined  with  a  hard  enamel  are 
preferred  to  those  of  copper,  hut  the  best  foun- 
tain! are  made  of  cast  steel,  lined  with  block  tin. 
When  leaden  tubes  are  employed  to  convey  I  he 
water,  it  is  liable  to  be  contaminated  with  this 
metal,  which  randan  it  deleterious.  Tuhes  of 
pure  tin  are  free  from  objection,  and  should  be 
exclusively  used. 

Copper  fountains,  well  tinned,  are  liable  to 
the  objections  that  the  tin  lining  wears  away 
by  use,  and  that  there  is  no  convenient  means 
of  inspecting  the  interior,  owing  t  >  the  solder 
joint  which  permanently  unites  the  two  sec- 
tions of  the  fountain.  Sometimes  drops  of 
solder  and  chips  of  copper  are  carelessly  [eft  in 
the  fountain,  and  form  an  additional  source  of 
danger.  There  can  be  no  doubt  that  carbonic 
acid  water  is  not  unfrequently  rendered  poi- 
sonous by  metallic  impregnation.  K.  0.  Doremue 
has  proved  by  a  chemical  examination  that  lead 
and  copper  are  sometimes  present.  (A.  J.  P., 
L854,  p.  422;  from  the  Am.  Med.  Monthly.) 
John  T.  Plummer  of  Richmond,  1ml.,  has  found 
lead.  The  latter  metal  is  detected  by  hydrogen 
sulphide,  which  gives  with  it  a  black  precipitate, 
and  copper  by  potassium  ferrocyanide,  which 
causes  a  brown  precipitate.  In  testing  for  cop- 
per, a  few  drops  of  the  reagent  should  be  added 
to  a  glass  of  the  suspected  water,  placed  on  a 
sheet  of  white  paper,  when,  if  even  a  minute 
proportion  of  copper  be  present,  a  brownish 
discoloration  wall  be  seen,  upon  looking  down 
through  the  liquid.  Fortunately  copper  foun- 
tains have  largely  gone  out  of  use,  having  been 
supplanted   by  those   made   of   steel. 

Uses. — Carbonic  acid  water  is  a  grateful 
drink  to  febrile  patients,  allaying  thirst,  les- 
sening nausea  and  gastric  distress,  and  promot- 
ing the  secretion  of  urine.  The  quantity  taken 
need  only  be  regulated  by  the  reasonable  wishes 
of  the  patient.  It  also  forms  a  very  convenient 
vehicle  for  the  administration  of  magnesia,  the 
carbonated  alkalies,  magnesium  sulphate,  and 
the  saline  cathartics  generally,  rendering  these 
medicines  less  unpleasant  to  the  palate,  and, 
in  irritable  states  of  the  stomach,  increasing  the 
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chances  of  their  being  retained.  When  used 
for  this  purpose,  six  or  eight  fluidounces  (178 
to  236  Cc.)  will  be  sufficient. 

AQUA  AMMONI/E.  U.  S.  (Br.) 

AMMONIA  WATER 

(a'qua  am-mo'nl-ae ) 

"An  aqueous  solution  of  Ammonia  [NH3  = 
16.93]  containing  10  percent.,  by  weight,  of 
gaseous  ammonia.  This  solution  deteriorates 
on  keeping,  and  should  be  tested  frequently. 
It  must  not  be  dispensed  for  medicinal  pur- 
poses if  it  contains  less  than  10  percent.,  by 
weight,  of  the  gas.  Ammonia  water  should  be 
kept  in  glass-stoppered  bottles,  in  a  cool  place." 
U.  S.  "  An  aqueous  solution  containing  10  per 
cent,  by  weight  of  ammonia,  NHs."    Br. 

Liquor  Ammonias,  Br.;  Solution  of  Ammonia; 
Water  of  Ammonia ;  Splrltus  Salis  Ammoniac!  Caus- 
ticus,  Ammoniaque  liquide  officinale,  Fr.  Cod.; 
Eau  (Solution,  Liqueur)  d' Ammoniaque,  Fr. ;  Liquor 
Ammonii  Caustici,  P.  O.;  Salmiakgeist,  Aetzammo- 
niak,  Ammoniak-Fltissigkeit,  O;  Ammonlaca,  It.; 
Amonlaco,  Amoniaco  liquido,  Sp. 

The  U.  S.  Pharmacopoeia  (8th  Rev.)  omits  a 
process  for  preparing  Ammonia  Water.  The 
U.  S.  P.  1870  contains  an  excellent  process, 
which  is  as  follows :  "  Take  of  Chloride  of 
Ammonium,  in  small  pieces,  Lime,  each,  twelve 
troy  ounces ;  Water  six  pints;  Distilled  Water 
a  sufficient  quantity.  Pour  a  pint  of  the  Water 
upon  the  Lime,  in  a  convenient  vessel;  and, 
after  it  has  slaked,  stir  the  mixture  so  as  to 
bring  it  to  the  consistence  of  a  smooth  paste. 
Then  add  the  remainder  of  the  Water,  and  mix 
the  whole  thoroughly  together.  Decant  the 
milky  liquid  from  the  gritty  sediment  into  a 
glass  retort,  of  the  capacity  of  sixteen  pints, 
and  add  the  Chloride  of  Ammonium.  Place  the 
retort  on  a  sand-bath,  and  adapt  to  it  a  re- 
ceiver purposely  connected  with  a  two-pint  bot- 
tle, by  means  of  a  glass  tube,  reaching  nearly 
to  the  bottom  of  the  bottle,  and  containing  a 
pint  of  Distilled  Water.  Surround  the  bottle 
with  ice-cold  water;  and  apply  heat,  gradually 
increased,  until  ammonia  ceases  to  come  over. 
Remove  the  liquid  from  the  bottle,  and  add  to  it 
sufficient  Distilled  Water  to  raise  its  specific 
gravity  to  0.960.  Lastly,  keep  the  liquid  in 
small  bottles,  well  stopped."    U.  S.  1870. 

"  Strong  Solution  of  Ammonia,  1  pint  (Im- 
perial measure)  or  500  cubic  centimetres;  Dis- 
tilled Water,  2  pints  (Imp.  meas.)  or  1000 
cubic  centimetres.     Mix."   Br. 

The  title  of  this  preparation  was  changed,  at 
the  revision  of  the  U.  S.  Pharmacopoeia  in  1860, 
from  Liquor  Ammoniae  to  Aqua  Ammoniae,  that 
it  might  conform  in  name  as  well  as  character 
with  the  Waters,  among  which  the  official 
preparations  consisting  of  aqueous  solutions  of 
gaseous  bodies  are  included.  In  the  revision 
of  1890  the  English  name  was  changed  from 
Water  of  Ammonia  to  Ammonia  Water. 

In  the  U.  S.  P.  1870  process,  the  ammonium 
chloride  is  decomposed  by  the  superior  affinity 


of  the  lime  for  its  acid,  ammonia  is  disengaged, 
and  the  lime,  combining  with  the  acid,  forms 
calcium  chloride  and  water, 
2NH4C1 +  Ca  ( OH )  a  =  CaCla  +  2H2O  +  2NHs 
This  differs  from  the  1850  process  in  introduc- 
ing the  materials  into  the  retort  with  a  large 
quantity  of  water,  instead  of  in  the  dry  state. 
In  both  cases  the  gas  is  driven  over  by  heat,  but 
in  the  moist  plan  it  is  accompanied  with  more 
aqueous  vapor  than  in  the  dry.  If  the  object 
were  to  obtain  ammonia  water  in  the  highest  con- 
centrated state,  there  might  be  some  advantage 
in  the  dry  method;  but,  as  a  weak  solution  is 
contemplated,  the  wet  method  is  equally  efficient, 
while  in  all  respects  it  is  more  convenient,  and 
productive  of  better  results,  for,  according  to 
E.  R.  Squibb,  the  ammonia  water  made  by  the 
older  official  process  has  invariably  an  empy- 
reumatic  odor,  from  which  that  made  by  the 
present  process  is  free.  (Proc.  A.  Ph.  A., 
1858,  p.  407.)  The  receiver  is  intended  to  re- 
tain any  water  holding  in  solution  undecom- 
posed  chloride,  or  the  oily  matter  sometimes 
contained  in  the  salt,  as  well  as  other  impuri- 
ties, which  may  be  driven  over  by  the  heat 
while  the  pure  gas  passes  forward  into  the 
bottle  containing  the  distilled  water,  which 
should  not  fill  it,  on  account  of  the  increase  in 
the  bulk  of  the  water  during  the  absorption  of 
the  gas.  The  tube  should  extend  to  near  the 
bottom  of  the  bottle,  and  pass  through  a  cork 
loosely  fitting  its  mouth.  To  prevent  the  re- 
gurgitation of  the  water  from  the  bottle  into 
the  intermediate  vessel,  the  latter  should  be 
furnished  with  a  Welter's  safety  tube. 

In  preparing  solution  of  ammonia,  equal 
weights  of  ammonium  chloride  and  lime  are 
used  for  generating  the  gaseous  ammonia.  This 
proportion  gives  a  great  excess  of  lime,  com- 
pared with  the  quantity  required  if  determined 
by  the  molecular  weights;  but  in  practice  it  is 
found  advantageous  to  have  an  excess,  in  order 
to  insure  the  full  decomposition  of  the  ammo- 
nium chloride,  as  well  as  to  make  up  for  acci- 
dental impurities  in  the  lime. 

The  British  Pharmacopoeia  gives  directions 
for  diluting  Liquor  Ammonias  Fortior  so  as  to 
reduce  it  to  the  strength  of  Liquor  Ammonice. 
This  is  effected  by  mixing  one  measure  of  their 
stronger  preparation  with  two  measures  of  dis- 
tilled water.  The  ammonia  water  of  commerce 
is  known  as  "Aqua  Ammonias  F.  F.  F.,"  or 
"  20°  ammonia ;"  it  may  be  diluted  by  adding 
2  volumes  of  water  to  4  volumes  of  20°  am- 
monia water  to  make  official  ammonia  water. 
Ammonia  water  of  other  strengths  may  be 
diluted  by  consulting  the  table  given  on  page 
171,  and  applying  the  rules  given  in  Reming- 
ton's Practice  of  Pharmacy,  4th  ed.,  p.  98. 

Properties. — Ammonia  water  is  "  a  colorless, 
transparent  liquid,  having  a  very  pungent, 
characteristic  odor,  a  caustic  alkaline  taste,  and 
a  strongly  alkaline  reaction  upon  red  litmus 
paper.  Specific  gravity:  0.958  at  25°  C. 
(77°  F.).  It  is  completely  volatilized  at  100° 
C.  (212°  F.).    On  bringing  a  glass  rod  dipped 
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into  hydrochloric  acid  near  cold  Ammonia 
Water,  dense  white  fumes  are  produced.  On 
slightly  supersaturating  10  Cc.  of  Ammonia 
Water  with  diluted  sulphuric  acid,  no  empy- 
reumatic  odor  or  red  color  should  be  developed, 
and  if  to  this  liquid  0.1  Cc.  of  tenth-normal 
potassium  permanganate  V.S.  be  added,  the 
pink  color  should  not  be  completely  destroyed 
within  ten  minutes  (absence  of  readily  oxidiz- 
able  substances).  If  Ammonia  Water  be  mixed 
with  4  times  its  volume  of  calcium  hydroxide 
T.S.,  it  should  not  afford  an  immediate 
turbidity  (absence  of  more  than  minute  traces 
of  carbonic  acid).  When  neutralized  and  made 
slightly  acid  with  hydrochloric  acid,  Ammonia 
Water  should  not  respond  to  the  Time-Limit 
Test  for  heavy  metals  (see  Part  III,  Test 
No.  121).  If  Ammonia  Water  be  slightly 
supersaturated  with  nitric  acid,  it  should  not  be 
affected  by  barium  chloride  T.S.  (absence  of 
sulphates),  nor  by  silver  nitrate  T.S.  (chlo- 
rides) ;  and  if  a  third  portion  of  the  acidulated 
liquid  be  evaporated  on  a  water-bath  to  dryness, 
it  should  afford  a  colorless  residue  which  on 
ignition  should  be  completely  volatilized  (ab- 
sence of  coal-tar  bases  and  of  fixed  impurities) . 
Introduce  into  a  stoppered  weighing-bottle  3  Cc. 
of  Ammonia  Water  and  weigh  accurately.  Di- 
lute with  50  Cc.  of  distilled  water  and  titrate 
with  normal  sulphuric  acid  V.S.,  using  litmus  or 
methyl-orange  T.S.  as  indicator.  Multiply  the 
number  of  Cc.  of  the  normal  sulphuric  acid 
V.S.  consumed,  by  1.693,  and  divide  this  pro 
duct  by  the  weight  of  the  Ammonia  Water 
taken;  the  quotient  represents  the  percentage 
of  ammonia  gas."  U.  S.  Of  the  British  prep- 
aration, "  each  gramme  should  require  for 
neutralization  5.9  cubic  centimetres  of  the 
volumetric  solution  of  sulphuric  acid.  It  should 
respond,  qualitatively,  to  the  characters  and 
tests  described  under  '  Liquor  Ammonia 
Fortis.'     Specific  gravity  0.959."    Br. 

Ammonia  Water  is  incompatible  with  acids, 
and  with  acidulous  and  many  earthy  and  me- 
tallic salts;  but  it  does  not  decompose  the  salts 
of  lime,  barium,  or  strontium,  and  only  par- 
tially decomposes  those  of  magnesium.  Com- 
mercial solution  of  ammonia  sometimes  con- 
tains pyrrol,  naphthalene,  aniline,  and  pyridine. 
These  may  be  detected  by  the  solution  being 
reddened  by  nitric  acid,  and,  after  having  been 
supersaturated  with  hydrochloric  acid,  by  its 
tingeing  a  slip  of  fir  wood  of  a  rich  purple 
color,  characteristic  of  pyrrol.  (Maclagan.) 
The  source  of  these  impurities  is  coal  gas  liquor, 
from  which  the  ammonia  compounds  are  largely 
obtained.  Donath  (Dingier 's  Polytechnisches 
Journal,  vol.  iv.  p.  229)  tested  some  ammonia 
prepared  from  gas  liquor,  by  neutralizing  with 
diluted  sulphuric  acid,  when  the  liquid  assumed 
a  rose  color,  and  a  solution  of  the  sulphate 
emitted  the  characteristic  odor  of  naphthalene. 

Composition. — Water  is  capable  of  absorbing 
670  times  its  volume  of  ammonia  gas  at  10°  C. 
(50°  F.),  and  increases  in  bulk  about  two- 
thirds.     But  the  official  solution  of  ammonia  is 


by  no  means  a  saturated  one.  Thus,  the  am- 
monia contained  in  the  U.  S.  preparation  is 
about  10  per  cent.  The  official  table  on  page  171 
gives  the  percentage  of  ammonia  gas  in  aqueous 
solutions  of  different  densities  at  the  tempera- 
ture of  25°  C.  (77°  F.)  and  15°C.  (59°  F.). 

Uses. — When  brought  into  contact  with  living 
tissue,  ammonia  acts  as  a  stimulant,  irritant, 
or  caustic,  according  to  the  strength  of  its  solu- 
tion. When  applied  to  the  skin,  it  may  excite 
simply  burning  pain  and  redness,  but  in  the 
form  even  of  the  present  preparation,  if  the 
contact  be  sufficiently  maintained,  it  is  capable 
of  destroying  the  whole  dermal  tissue;  taken 
internally  in  a  concentrated  form,  it  acts  as  a 
violent  corrosive  poison,  and  may  cause  rapidly 
fatal  gastro-enteritis.  with  the  destruction  of 
the  visceral  coats.  In  some  cases  it  has  pro- 
duced death  in  a  few  minutes  by  entering  the 
larynx  and  causing  o'demn,  with  consequent 
suffocation.  When  taken  internally  in  thera- 
peutic doses  its  action  is  immediate,  and  con- 
tinue! but  for  a  few  momenta.  In  the  stomach 
it  acts  as  a  stimulant  antacid,  and  is  often  use- 
ful in  heartburn ,  sick  headache,  etc.  After  ab- 
sorption it  stimulates  most  powerfully  the  cir- 
culation and  respiration,  affecting  especially  the 
heart  and  respiratory  centres.  By  full  dosos 
the  respiratory  rate  and  the  arterial  pressure  are 
for  a  few  moments  enormously  increased.  Toxic 
-  are  directly  paralyzing  to  the  heart 
muscle,  and  may  cause,  if  injected  into  a  vein, 
immediate  diastolic  arrest  of  the  heart.  Ac- 
cording to  Benoe  Jones,  ammonia  is  oxidized 
in    tl,  .    with    the    formal  ion    of    nitric 

acid,  which   is  eliminated   by  the  ki<ln. 

Ammonia  water  is  a  valuable  remedy  in  all 
forms  of  sudden  syncope.  The  injection  of 
ammonia  into  a  vein  was  brought  forward  by 
G.  B.  Halford  of  Melbourne,  as  a  specific  against 
the  poison  of  and  tome  evidence  has 

been  adduced  as  to  its  value.  As  long  ago, 
however,  as  L782,  Fontana  published  at  Flor- 
a  series  of  experiments  showing  the  use- 
lessness  of  such  injections  as  a  remedy  for 
snake-bite,  and  the  subject  has  been  investi- 
gated in  India  by  Sir  Joseph  Fayrer  (Ind. 
Ann.  Med.  Sci.,  1872),  and  by  a  Royal  Com- 
mission (L.  L.,  Sept.  1874),  with  the  result  of 
completely  establishing  the  truth  of  the  experi- 
ments and  conclusions  of  Fontana.  In  collapse 
following  severe  accident,  or  in  sudden  cardiac 
failure  from  other  acute  cause,  the  intravenous 
injection  of  ammonia  water  has  been  of  the 
greatest  sendee  in  arousing  the  action  of  the 
heart.  Half  a  drachm  to  a  drachm  diluted  with 
half  an  ounce  to  an  ounce  of  water  may  be 
slowly  thrown  directly  into  a  vein.  In  some 
cases  the  drug  has  been  simply  used  hypo- 
dermically,  but  is  almost  certain  to  cause  severe 
local  symptoms.  On  account  of  its  cheapness, 
ammonia  water  is  much  used  as  an  ingredient 
in  stimulating  liniments,  especially  combined 
with  olive  or  other  oil. 

Dose,  ten  to  thirty  minims  (0.6  to  1.8  Cc), 
largely  diluted. 
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Table  of  Percentage  and  Specific  Gravity  of  Ammonia.     U.  S.  P.  (8th  Bev.). 


Specific 

Gravity. 

Normality. 

Per  cent. 

Correction  of 

specific  gravity 

for  1°  C.1 

Fractional 
per  cent.- 

1  Cc.  requires 

normal 

H2S04  Cc. 

Per  cent.  = 

of  Ammonia 
NH3. 

25°  C. 

15°  C. 

0.01  Cc.  normal 
H2S04. 

25°  C. 

15°  C. 

1 

0.9955 

0.9956 

0.00019 

0.023 

0.58 

0.017 

2 

0.9911 

0.9913 

0.00020 

0.024 

1.16 

0.017 

3 

0.9869 

0.9872 

0.00021 

0.024 

1.74 

0.018 

4 

0.9827 

0.9832 

0.00022 

0.024 

2.31 

0.018 

5 

0.9786 

0.9792 

0.00023 

0.024 

2.88 

0.018 

6 

0.9745 

0.9752 

0.00024 

0.024 

3.44 

0.018 

7 

0.9704 

0.9712 

0.00025 

0.024 

4.00 

0.018 

8 

0.9663 

0.9673 

0.00027 

0.025 

4.55 

0.018 

9 

0.9623 

0.9634 

0.00028 

0.026 

5.10 

0.018 

10 

0.9585 

0.9597 

0.00029 

0.026 

5.65 

0.019 

11 

0.9547 

0.9561 

0.00031 

0.027 

6.19 

0.019 

12 

0.9510 

0.9526 

0.00033 

0.027 

6.72 

0.019 

13 

0.9473 

0.9491 

0.00034 

0.027 

7.25 

0.019 

14 

0.9436 

0.9456 

0.00036 

0.028 

7.7S 

0.019 

15 

0.9400 

0.9422 

0.00038 

0.028 

8.31 

0.019 

16 

0.9364 

0.9387 

0.00039 

0.029 

8.83 

0.020 

17 

0.9329 

0.9354 

0.00040 

0.029 

9.34 

0.019 

18 

0.9295 

0.9321 

0.00042 

0.029 

9.86 

0.020 

19 

0.9261 

0.9288 

0.00043 

0.030 

10.37 

0.020 

20 

0.9228 

0.9256 

0.00044 

0.029 

10.87 

0.020 

21 

0.9194 

0.9224 

0.00046 

0.030 

1 1.37 

0.020 

22 

0.9161 

0.9192 

0.00047 

0.030 

11.87 

0.020 

23 

0.9128 

0.9161 

0.00049 

0.031 

12.37 

0.020 

24 

0.9096 

0.9131 

0.00050 

0.031 

12.86 

0.020 

25 

0.9064 

0.9100 

0.00052 

0.031 

13.35 

0.020 

26 

0.9032 

0.9070 

0.00053 

0.031 

13.83 

0.021 

27 

0.9000 

0.9039 

0.00055 

0.032 

14.31 

0.021 

28 

0.8969 

0.9010 

0.00056 

0.032 

14.79 

0.021 

29 

0.8938 

0.8980 

0.00058 

0.032 

15.27 

0.021 

30 

0.8907 

0.8951 

0.00060 

0.032 

15.74 

0.021 

31 

0.8876 

0.8921 

0.00061 

0.034 

16.21 

0.021 

32 

0.8847 

0.8893 

0.00062 

0.036 

16.68 

0.021 

33 

0.8819 

0.8867 

0.00063 

0.038 

17.15 

0.022 

34 

0.8793 

0.8842 

0.00064 

0.042 

17.61 

0.021 

35 

0.8769 

0.8819 

0.00065 

18.08 

1  Add  if  the  temperature  is  below,  subtract  if  above,  25°  C. 
s Corresponding  with  a  difference  in  specific  gravity  of  0.0001. 

Note.— To  find  the  per  cent,  of  Nil,,  multiply  the  per  cent,  of  NH3  by  1.0591. 

To  find  the  weight  in  grammes  of  NH3  in  100  Co.,  multiply  the  specific  gravity  by  the  per  cent,  of  NH3. 
To  find  the  volume  per  cent,  of  official  Ammonia  Water,  multiply  the  "  normality"  by  17.699.     For  the  volume  per  cent,  of 
official  Stronger  Ammonia  Water,  multiply  the  "normality"  by  6.761. 


Off.  Prep. — Bisinuthi  et  Ammonii  Citras,  U. 
S.;  Extraction  Glyeyrrhizae  Purum,  U.  S.;  Ferri 
et  Ammonii  Citras,  Br.;  Ferri  et  Quininae  Citras, 
Br.;  Ferri  Hydroxidum,  U.  S.;  Ferrum  Tartara- 
tum,  Br.;  Fluidextractum  Glycyrrhizae,  U.  8.; 
Glycyrrhizinum  Ammonia  turn,  U.  S.;  Hydrargyrum 
Ammoniatum,  U.  8.,  Br.;  Linimentum  Ammonise, 
U.  8.,  Br.;  Liquor  Bismuthi  et  Ammonii  Citratis, 
Br.;  Liquor  Ferri  Acetatis,  Br.;  Mangani  Dioxi- 
dum  Prajcipitatum,  U.  8.;  Spiritus  Ammonii 
Aromatieus,  V.  8.;  Tinctura  Ergotae  Ammoniata, 
Br.;  Tinctura  Opii  Ammoniata,  Br.;  Tinctura 
Quininae  Ammoniata,  Br.;  Tinctura  Valeriana? 
Ammoniata,  V.  S.,  Br.;  Sulphur  Lotum,  U.  8. 


AQUA  AMMONI/E  FORTIOR. 

U.  S.  (Br.) 

STRONGER  AMMONIA  WATER 

(a'qua  am-mo'nl-ae  for'tl-or) 

"An  aqueous  solution  of  Ammonia  [NH3  = 
16.93]  containing  28  percent.,  by  weight,  of 
gaseous  ammonia.  This  solution  deteriorates 
on  keeping,  and  should  be  tested  frequently. 
Stronger  Ammonia  Water  should  be  kept  in 
partially  filled,  strong,  glass-stoppered  bottles, 
in  a  cool  place.  Great  caution  should  be  used 
in  handling  this  liquid."  U.  S.     "An  aqueous 
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solution  containing  32.5  per  cent,  by  weight  of 
ammonia,  NHs.  It  may  be  obtained  by  heating 
a  mixture  of  ammonium  chloride  and  slaked 
lime,  and  passing  the  resulting  ammonia  into 
distilled  water."  Br. 

Liquor  Ammonia  Fortis,  Br.;  Strong  Solution  of 
Ammonia  ;  Kau  d'Ammoniaque  forte,  Fr. ;  Starker  Sal- 
miakgeist,    O. 

This  preparation  is  too  strong  for  internal 
exhibition,  but  forms  a  convenient  ammoniacal 
solution  for  reduction,  by  dilution  with  two 
measures  of  distilled  water,  to  the  strength  of 
ordinary  Ammonia  Water,  or  for  preparing 
strong  rubefacient  liniments. 

The  U.  S.  Pharmacopoeia  does  not  give  a 
process.  The  process  of  the  British  Pharma- 
copoeia (1885)  will  be  found  in  detail  in  the 
U.  S.  D.,  17th  ed.,  p.  202. 

Stronger  Ammonia  Water  is  seldom  made  by 
this  process,  but  is  prepared  on  a  large  scale, 
from  one  of  the  products  of  the  coal  gas  manu- 
facture, by  the  more  economical  process  of  dis- 
tilling <jas  liquor;  the  distillate,  which  is  princi- 
pally ammonium  sulphide,  is  then  converted 
into  ammonium  sulphate  by  sulphuric  acid. 
The  sulphate  is  gently  distilled  witli  milk  of 
lime,  the  still  being  connected  with  a  series  of 
glass  carboys,  arranged  like  Wonlf's  bottles, 
and  three-fourths  filled  with  distilled  water.  In 
this  way  solution  of  ammonia  may  lie  obtained 
of  maximum  strength.  It  is  also  made  by  dilut- 
ing the  concentrated   liquid  ammonia. 

Properties  of  Aqueous  Ammonia  of  Maxi- 
mum Strength. — This  is  a  colorless  liquid,  of 
an  acrid  taste  and  very  pungent  odor.  It  is 
strongly  alkaline,  and  immediately  changes  the 
color  of  turmeric,  when  held  over  its  fumes,  to 
reddish  brown.  Cooled  to  40°  F.  below  zero,  it 
concretes  into  a  gelatinous  mass,  and  at  54°  C. 
(130°  F.)  boils,  owing  to  the  rapid  disengage- 
ment of  the  gas.  It-  sp.  gr.  is  0.875  at  10 
(50°  F.)  Anhydrous  ammonia  is  said  to  dis- 
solve metallic  sodium,  and  the  solution  is  in- 
tensely blue.  (Chem.  News,  Nov.  4,  1870, 
p.  217.) 

Anhydrous  liquefied  ammonia  is  now  an 
article  of  commerce,  being  used  on  a  large  scale 
in  the  manufacture  of  artificial  ice  and  in  re- 
frigerating plants,  where  the  cold  produced  by 
its  rapid  evaporation  under  a  partial  vacuum  is 
utilized  to  furnish  the  necessary  lowering  of 
temperature.  The  apparatus  used  for  its  pro- 
duction is  almost  identical  with  that  employed 
in  the  manufacture  of  liquid  carbon  dioxide. 
and  consists  of  a  combination  of  vacuum  and 
condensing  pumps.  The  gas  is  obtained  from 
the  strongest  ammonia  water  by  heating,  with 
application  of  a  partial  vacuum,  and  must  be 
well  dried  before  the  compression.  To  obtain 
a  pure  product,  it  has  been  found  best  to 
allow  the  liquefied  ammonia  to  expand  several 
times  in  a  gasometer,  in  which  case,  the  larger 
part  of  the  impurities  are  left  behind  in  liquid 
form.  These  consist  of  water,  alcohol,  acetone, 
traces  of  the  lubricating  oil  from  the  compress- 
ing pumps,  and  a  little  ammonium  carbonate. 


In  ammonias  made  froin  the  distillation  of 
bones,  pyridine  is  also  found  to  occur  as  an 
impurity.  Liquefied  ammonia  comes  into  com- 
merce in  steel  cylinders  which  have  been  tested 
to  stand  100  atmospheres  internal  pressure,  and 
arc  provided  with  well  fitting  screw  valves. 

Properties  of  the  Official  Stronger  Am- 
monia Water. — This  has  similar  properties  to 
those  above  mentioned.  Its  sp.  gr.  is  0.897  at 
25°  C.  (77°  F.),  U.  S.,  0.891,  Br.  When  of  the 
former  density,  it  contains  28  per  cent,  of  the 
gas ;  when  of  the  latter,  32.5  per  cent.  It  is  "  a 
colorless,  transparent  liquid,  having  an  exces- 
sively pungent  odor,  a  very  caustic  and  alkaline 
taste,  and  a  strongly  alkaline  reaction  upon  red 
litmus  paper.  Specific  gravity :  0.897  at  25°  C. 
(77°  F.)  If  Stronger  Ammonia  Water  be  di- 
luted with  twice  its  volume  of  distilled  water, 
it  should  respond  to  the  reactions  and  tests 
described  under  Aqua  Ammonia;.  The  per- 
centage of  ammonia  gas  in  Stronger  Ammonia 
Water  should  be  determined  by  the  same  test 
as  that  given  under  Aqua  Ammonia:."  U.  S. 
The  stronger  ammonia  water  of  commerce 
usually  ranges  in  density  from  0.900  to  0.920. 
Even  when  of  proper  official  strength  at  tirst, 
it  gradually  becomes  weaker  by  the  escape  of 
ammonia.  To  prevent  its  deterioration,  it 
should  be  kept  in  closely-stoppered  bottles  in 
■  cool  place.  If  precipitated  by  lime  water  it 
contains  carbon  dioxide.  After  having  been 
saturated  with  nitric  acid,  a  precipitate  by  am- 
monium carbonate  indicates  earthy  impurity,  by 
silver  nitrate,  a  chloride,  and  by  barium  chlo- 
ride, a  sulphate.  "  When  mixed  with  an  equal 
volume  of  water,  with  thfl  addition  of  a  slight 
m  of  hydrochloric  add,  no  color  or  odor 
should  be  developed  (absence  of  tarry  matters). 
It  should  not  yield  any  characteristic  reaction 
with  the  tests  for  arsenium,  lead,  iron,  alu- 
minium, zinc,  calcium,  magnesium,  potassium, 
sodium,  carbonates,  sulphates,  or  sulphides, 
and  only  the  slightest  reactions  with  the 
for  chlorides.  Specific  gravity  0.891. 
Each  gramme  should  require  for  neutraliza- 
tion 19.1  cubic  centimetres  of  the  volumetric 
solution  of  sulphuric  acid."    Br. 

When  purchasing  the  Stronger  Solution  of 
Ammonia,  the  apothecary  should  not  trust  to 
its  being  of  the  official  strength,  but  should 
ascertain  the  point  by  taking  its  density,  either 
by  the  specific  gravity  bottle  or  the  hydrometer. 
Another  method  of  ascertaining  its  density  is 
by  the  ammonia-meter  of  J.  J.  Griffin  of  Lon- 
don, described  and  figured  in  P.  J.  (x.  413.) 
Although  the  U.  S.  Pharmacopoeia  states  that 
"  if  stronger  ammonia  water  be  diluted  with 
twice  its  volume  of  distilled  water  it  should  re- 
spond to  the  reactions  and  tests  described  under 
Aqua  Ammonia:,"  it  will  be  usually  found  in 
practice  that  two  volumes  of  water  will  be  too 
much;  in  any  event  it  would  be  safer  to  use  a 
smaller  quantity  of  water  (one  and  a  half  vol- 
umes), and,  if  the  mixture  should  not  have  the 
sp.  gr.  0.958.  it  should  be  brought  to  that  density 
bv  the  addition  either  of  the  stronger  solution  or 
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of  distilled  water,  as  the  ease  may  require. 
Great  care  should  be  exercised  in  opening  bot- 
tles containing  stronger  ammonia  water.  It  is 
safer,  if  the  ammonia  water  has  been  kept  in 
a  warm  room,  to  cool  it  with  ice  before  attempt- 
ing to  withdraw  the  stopper,  as  the  liberated 
gas,  when  warm,  frequently  is  forced  out  with 
extreme  violence,  and  accidents  which  have  re- 
sulted in  injury  to  the  sight  of  the  operator 
are  recorded. 

Uses. — This  solution  is  too  strong  for  medic- 
inal use  in  its  unmixed  state.  Sufficiently  diluted 
with  spirit  of  camphor  and  rosemary,  it  has 
been  much  employed  as  a  prompt  and  powerful 
rubefacient,  vesicatory,  or  escharotic,  in  va- 
rious neuralgic,  gouty,  rheumatic,  spasmodic, 
and  inflammatory  affections  in  which  strong  and 
speedy  counter-irritation  is  indicated.  When 
mere  rubefaetion  is  desired,  a  mixture  may  be 
used  composed  of  five  fluidounces  of  the  am- 
moniacal  liquid  and  eight  of  the  diluent  liquid; 
and  this  will  answer  even  for  blistering  or  cau- 
terizing, unless  a  very  prompt  effect  be  neces- 
sary. In  the  latter  case  a  lotion  may  be  re- 
sorted to  consisting  of  five  measures  of  the 
ammoniacal  to  three  of  the  diluent  liquid. 
These  mixtures  are  applied  by  means  of  linen 
folded  several  times,  or  a  thick  piece  of  flannel 
saturated  with  the  liniment.  A  convenient 
mode  is  to  fill  the  wooden  cover  of  a  large  pill 
or  ointment  box,  an  inch  or  two  in  diameter, 
with  purified  cotton,  saturate  this  with  the  liquid, 
and  press  it  upon  the  part.  The  ammonia  is 
thus  prevented  from  escaping,  and  a  definite 
boundary  given  to  the  inflammation.  The  ap- 
plication will  generally  produce  rubefaetion  in 
from  one  to  eight  minutes,  vesication  in  from 
three  to  ten  minutes,  and  a  caustic  effect  in  a 
somewhat  longer  time. 

When  a  solution  of  ammonia  of  25°  (sp.  gr. 
0.905)  is  mixed  with  fatty  matter,  the  mixture 
forms  the  vesicating  ammoniacal  ointment  of 
Gondret.  The  revised  formula  of  this  ointment 
is  as  follows:  Take  of  lard  32  parts,  oil  of 
sweet  almond  2  parts.  Melt  them  together  by 
the  gentle  heat  of  a  candle  or  lamp,  and  pour 
the  melted  mixture  into  a  bottle  with  a  wide 
mouth.  Then  add  17  parts  of  solution  of  am- 
monia of  25°,  and  mix  with  continued  agitation 
until  the  whole  is  cold.  The  ointment  must  be 
preserved  in  a  bottle  with  a  ground  stopper,  and 
kept  in  a  cool  place.  When  well  prepared,  it 
vesicates  in  ten  minutes.  There  may  be  danger 
of  excessive  irritation  and  inflammation  of  the 
nostrils,  mouth,  and  air  passages,  from  the 
inadvertent  inhalation  of  the  gas  escaping  from 
a  bottle  of  the  stronger  ammonia  water,  when 
freshly  opened;  and  serious  consequences  have 
occurred  from  this  cause,  or  from  the  accidental 
breaking  of  the  bottle.  The  best  antidote, 
under  these  circumstances,  is  the  inhalation  of 
the  vapors  of  vinegar  or  acetic  acid. 

Dose,  three  to  six  minims  (0.2  to  0.4  Cc), 
largely  diluted. 

Off.  Prep. — Linimentum  Camphor®  Ammo- 
niatum.  Br. ;  Linimwitum  Hydrargyri,  Br. ;  Liquor 


Ammonise,  Br.;  Spiritus  Ammonia;,  C.S.;  Spiritus 
Ammoniac  Aromaticus,  Br.;  Spiritus  Ammonise 
Fetidus,  Br.;  Tinctura  Guaiaci  Ammonia ta,  Br. 

AQUA  AMYGDAL/E  AMAR/E.  U.  S. 

BITTER  ALMOND  WATER 

(a'qua  a-myg'da-l»  a-ma/rae) 

Eau  d'Amandes  amfcres,  Fr.;  Aqua  Amygdalarum 
Amararum,  P.  O.;  Bittermandelwasser,  O. ;  Acqua 
distillata  di  mandorle  amare,  It. ;  Agua  de  almendras 
ainargas,   Up. 

*  "  Oil  of  Bitter  Almond,  one  cubic  centimeter 
[or  1G  minims] ;  Distilled  Water,  nine  hundred 
and  ninety-nine  cubic  centimeters  [or  33  fluid- 
ounces,  6  fluidrachms,  14  minims],  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms].  Dissolve  the  Oil  in  the  Dis- 
tilled Water  by  agitation,  and  filter  through  a 
well-wetted  filter."  U.  S. 

Owing  to  the  almost  universal  employment  at 
this  time  (1906)  of  artificial  oil  of  bitter  almond 
(or  benzaldehyde),  which  is  free  from  hydro- 
cyanic acid  (such  oil  being  much  cheaper  than 
that  made  from  bitter  alinond),  the  bitter  al- 
mond water  of  pharmacy  cannot  be  relied  upon 
as  a  medicinal  agent,  but  is  used  mainly  as  a 
pleasant  vehicle,  but  the  requirements  of  the 
U.  S.  P.  (8th  Rev.)  are  that  the  oil  of  bitter 
almond  shall  contain  not  less  than  85  per  cent, 
of  benzaldehyde,  and  not  less  than  2  per  cent, 
nor  more  than  4  per  cent,  of  hydrocyanic  acid, 
hence  the  use  of  benzaldehyde  (see  Benzalde- 
hydum)  is  no  longer  permissible  and  care  must 
be  exercised  not  to  prescribe  a  larger  dose  of  the 
water  to  begin  with  than  two  teaspoonfuls  (7.5 
Cc).  Its  principal  use  in  this  country  is  as  a 
vehicle,  many  physicians  prescribing  it  not  for 
its  medicinal  virtues,  but  on  account  of  its  agree- 
able taste  and  powers  of  masking  the  taste  of 
saline  substances.  The  process  for  Aqua  amyg- 
dalarum amararum  of  the  German  Pharma- 
copoeia directs  that  12  parts  of  bruised  bitter 
almonds  shall  be  expressed  without  heat,  so  as 
to  remove  as  much  fixed  oil  as  possible;  the 
press-cake  is  powdered,  mixed  thoroughly  with 
20  parts  of  water,  and  9  parts  distilled  off  into 
a  receiver  containing  3  parts  of  alcohol;  the 
distillate  is  assayed  to  determine  the  percentage 
of  hydrocyanic  acid,  and  then  diluted  with  a 
mixture  of  1  part  of  alcohol  and  3  parts  of 
water,  so  that  1000  parts  of  the  final  product 
shall  contain  1  part  of  hydrocyanic  acid. 

Under  the  name  of  chloral  hydrocyanate  a 
substance  has  been  inti-oduced  for  making 
cherry-laurel  or  bitter  almond  water  extempo- 
raneously. It  occurs  in  white,  translucent, 
rhombic  prisms,  soluble  in  water,  alcohol,  and 
ether.  It  has  the  odor  of  hydrocyanic  acid  and 
chloral,  and  is  said  to  be  a  very  stable  com- 
pound. A  solution  of  0.5  grains  of  the  salt  in 
1000  grains  of  distilled  water  corresponds  with 
the  official  bitter  almond  water  of  the  German 
Pharmacopoeia,  which  is  1  to  1000.  (Merck's 
Bulletin. ) 


174 


Aqua  Anethi. — Anisi. — Aurantii  Florum. 


PART   I. 


For  a  method  of  determining  the  amount  of 
hydrocyanic  acid  in  bitter  almond  water,  see  A. 
Pharm.,  Nov.  1878,  408;  A.  J.  P.,  Feb.  1879; 
Zeit.  Oest.  Apoth.  Ver.,  1893,  45,  344,  387,  391. 

Dose,  one  fluidraehm  (3.75  Cc). 

AQUA  ANETHI.  Br. 

DILL  WATER 

(a'qua  a-ne'thi) 
Eau  d'Anetli,  Ft.;  Dillwasser,   G. 

"Dill  Fruit,  1  pound  (Imperial)  or  500 
grammes;  Water,  2  gallons  (Imp.  meas.)  or  10 
litres.     Distil  one-half."   Br. 

This  water,  which  is  frequently  prescribed  in 
Great  Britain,  is  occasionally  used  here;  it 
closely  resembles  caraway  water,  over  which  it 
bas  no  advantages.     It  is  used  only  as  a  vehicle. 

AQUA  ANISI.  U.  S.,  Br. 

ANiSE  WATER 

(a'qua  p-m'si) 

Eau  d'Anls,  Fr. ;  AnlswasutT,  G.;  Aiqua  distlllata 
dl  anice,  It.;  Agua  de  ante,  tsp. 

*  "  Oil  of  Anise,  two  cubic  centimeters  [or  32 
minims] ;  Purified  Talc,  fifteen  grammes  [or  231 
grains];  Distilled  Water,  a  sufficient  quantity, 
to  make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  0J  floidrachms  j.  Triturate  the  Oil 
of  Anise  wilh  the  Purified  Talc,  add  the  Dis- 
tilled Water  gradually  with  continued  tritura- 
tion, filter,  and  pass  the  filtrate  through  the 
filter  repeatedly  until  the  Anise  Water  is  per- 
fectly clear."    U.  S. 

"Anise  Fruit,  1  pound  (Imperial)  or  500 
grammes;  Water,  2  gallons  (Imp.  meas.)  or 
10  litres.     Distil  one-half."    Br. 

Anise  water  is  rarely  made  by  distillation, 
although  the  product  thus  secured  has  a  more 
delicate  flavor  than  the  U.  S.  preparation.  It 
is  used  solely  as  a  vehicle. 

AQUA  AURANTII  FLORUM.  U.  S.  (Br.) 

ORANGE  FLOWER  WATER 

(a'qua    au-ran'tl-I    flo'rum) 

"  The  orange-flower  water  of  commerce,  pre- 
pared by  distillation  from  the  flowers  of  the 
Bitter  Orange  tree,  Citrus  Aurantium,  var. 
Bigaradia,  Hook,  f.,  diluted,  immediately  be- 
fore use,  with  twice  its  volume  of  Distilled 
Water."   Br. 

Aqua  Aurantii  Floris,  Br.,  Aqua  Florum  Naphae ; 
Eau  dlstillt'e  (Hydrolat)  de  Fleurs  d'Oranger,  Fr. 
Cod. ;  Eau  de  Naphe,  Fr. ;  Orangenbltithenwasser,  G. ; 
Acqua  distlllata  dl  aranclo.  It.;  Aqua  destilada  de 
aaanar,    Sp. 

"  Stronger  Orange  Flower  Water,  Distilled 
Water,  each,  one  volume.  Mix  them  imme- 
diately before  use."    U.  S. 

The  U.  S.  Pharmacopoeia  1890  and  the  U. 
S.  P.  (8th  Rev.)  introduced  "  Stronger  Orange 
Flower  Water,"  providing  for  its  dilution  with 


an  equal  volume  of  distilled  water  to  make 
"  orange  flower  water."  This  plan  enables 
American  pharmacists  to  employ  the  imported 
"  triple "  water,  as  it  is  known  in  commerce. 
This  retains  its  fragrance  longer  than  a  weaker 
water;  morover,  economy  is  effected  through 
saving  customs  duty  and  freight,  and  a  fresh, 
delicate  water  can  be  dispensed. 

This  preparation  is  also  considered  by  the 
British  Pharmacopoeia  as  an  object  of  importa- 
tion. According  to  this  authority,  it  is  obtained 
from  the  flowers  of  the  bitter  orange  tree;  this 
is  concurred  in  by  our  own  official  standard. 
In  Italy  and  France,  where  it  is  largely  made, 
the  flowers  of  the  bitter  orange  have  long  been 
preferred,  as  yielding  the  most  fragrant  pro- 
duct. It  may  be  prepared  in  the  most  southern 
districts  of  our  country  from  the  fresh  flowers; 
and  these  may  he  brought  to  the  North  for  the 
same  purpose,  if  previously  incorporated  with 
one-third  or  one-fourth  of  their  weight  of  com- 
mon salt.  The  proper  method  is  to  arrange 
the  flowers  and  salt  in  successive  layers  in  jars 
of  stoneware  or  glass.  They  may  also  he  pre- 
served by  means  of  glycerin.  Notwithstanding, 
however,  the  facility  of  preparing  this  water 
here,  it  is  generally  imported  from  the  south  of 
France,  whence  it  usually  comes  in  cans  of 
tinned  copper. 

L.  Malenfant  observed  that  fresh  orange 
(lowers,  mixed  with  cold  water,  yield,  on  dis- 
tillation over  the  naked  i'wv,  a  milky  water, 
■  sung  a  somewhat  empyreumatic  odor  and 
a  strong,  somewhat  acrid  taste.  Kept  Cor 
twelve  or  eighteen  montlis  in  glass  vessels 
covered  with  parchment,  it  loses  its  empyreuma, 
and  after  filtering  has  an  agreeable  odor  and 
taste.  If  the  flowers  he  mixed  with  boiling 
water  and  immediately  distilled,  the  water  is 
limpid,  and  gradually  separates  some  thick  oil 
of  a  brownish  color;  the  water  has  the  odor  and 
taste  of  the  flowers,  but  complicated  with  an 
odor  of  the  still,  which  it  loses  after  long  keep- 
ing; it  seems  to  alter  less  rapidly  than  that 
obtained  by  the  former  process.  Distilled  by 
steam,  a  limpid  water  of  a  pure  odor  and  taste 
is  at  once  obtained,  free  from  empyreuma;  it 
may  be  at  once  used,  and  keeps  better  in  the 
light  than  when  obtained  by  the  twro  former  pro- 
cesses. (A.  J.  P.,  June,  1874.)  Hesse  and 
Zeitschel  (J.  Pr.  Chem.,  1901,  525)  found  by 
exhausting  with  ether  the  orange  flower  water 
obtained  in  the  distillation  of  the  orange  blos- 
soms that  the  quantity  of  oil  dissolved  in  the 
water  represented  about  one-third  of  the  total 
amount  of  oil  from  the  blossoms.  A  distilled 
water  of  the  leaves  is  also  prepared,  and  some- 
times a  mixture  of  the  leaves  and  flowers  is 
employed.  But  this  is  a  fraud,  as  the  distilled 
water  of  the  leaves  never  has  the  sweet  per- 
fume of  that  of  the  flowers.  (J.  P.  C,  4e  ser., 
iii.  249.)  Orange  flower  water  is  used  exclu- 
sively on  account  of  its  agreeable  odor  as  a 
flavoring  agent. 

Orange  flower  water  is  stored  in  large  glass 
vessel*  or  carboyi  in  cool  cellars  by  the  manu- 
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facturers  in  Grasse,  France,  care  being  taken 
not  to  stopper  them  tightly,  but  simply  cover 
the  orifice  with  a  piece  of  paper  or  coarse  cloth. 

Nitric,  sulphuric,  or  hydrochloric  acid  pro- 
duces a  red  coloration  with  orange  flower  water, 
particularly  if  the  water  be  shaken  with  ether 
to  take  up  the  oil,  and  the  acid  added  to  the 
ethereal  solution.  (P.  J.,  1878,  248.)  It  is  used 
as  a  vehicle,  and  to  flavor  syrups  and  elixirs. 

Off.  Prep. — Syrupus  Amygdalae,  U.S.;  Syrupus 
Aurantii  Florum,  U.  S.;  Syrupus  Calcii  Lacto- 
phosphatis,  U.  8.;  Syrupus  Lactucarii,  V.  8. 

AQUA  AURANTII  FLORUM  FORTIOR. 

U.  S.    (Br.) 

STRONGER  ORANOE  FLOWER  WATER 
[Triple  Orange  Flower  Water] 

(a'qua    au-ran'tl-I    flS'rum    fOr'tl-or) 

"  Water  saturated  with  the  volatile  oil  of  fresh 
orange  flowers  obtained  as  a  by-product  in  the 
distillation  of  the  oil  of  orange  flowers.  It 
should  be  kept  in  bottles  loosely  stoppered  with 
a  pledget  of  purified  cotton,  and  in  a  dark 
place."  U.  S.  The  orange  flower  water  of  com- 
merce is  a  saturated  solution  of  the  essential  oil 
of  the  fresh  flowers,  and  the  British  Pharma- 
copoeia uses  this  in  several  preparations,  term- 
ing it  "  Orange-flower  water  of  commerce,  undi- 
luted."    (See  Aqua  Aurantii  Florum,  p.  174.) 

Orange  flower  water  is  nearly  colorless, 
though  often  of  a  pale  yellowish  tint.  "  Stronger 
Orange  Flower  Water  should  be  neutral  to 
litmus  paper,  and  have  a  strong  odor  of  fresh 
orange  flowers.  It  should  be  colorless  and 
clear,  or  only  faintly  opalescent,  not  mucilagi- 
nous, and  should  give  no  reaction  with  hydrogen 
sulphide  T.S.  or  ammonium  sulphide  T.S. 
(absence  of  metallic  impurities)."  U.  S.  From 
being  kept  in  tinned  copper  cans,  it  sometimes 
contains  metallic  impurity,  which  is  said  to  be 
chiefly  lead  carbonate,  derived  from  the  lead 
used  as  a  solder  in  making  the  cans.  The 
means  of  detecting  metallic  impurity  are  also 
mentioned  under  the  general  observations  on 
distilled  water.  Much  color,  offensive  odor,  or 
mouldiness  indicates  impurity  derived  from  the 
flowers  in  distillation. 

Off.  Prep. — Aqua  Aurantii  Florum,  U.  8.;  Mis- 
tura  Olei  Ricini,  Br.;  Syrupus  Aurantii  Floris, 
Br.;  Syrupus  Calcii  Lactophosphatis,  Br.;  Tro- 
ehisci  Acidi  Tannici,  U.  S.;  Trochisci  Gambir, 
U.  8.;  Trochisci  Kramerise,  U.  8.;  Trochisci  San- 
tonini,  U.  8. 

AQUA  CAMPHOR/E.  U.  S.,  Br. 

CAMPHOR  WATER 

(a'qua  cam'pho-rse) 

Aqua  Camphorata ;  Eau  camphrge,  Fr.  Cod. ;  Kam- 
pherwasser,  O. ;  Agua  alcanforada,  Sp. 

*  "  Camphor,  eight  grammes  [or  123J  grains] ; 
Alcohol,  eight  cubic  centimeters  [or  130 minims]  ; 


Purified  Talc,  fifteen  grammes  [or  231  grains] ; 
Distilled  Water,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6i  fl uidrachms] .  Dissolve  the  Camphor 
in  the  Alcohol,  triturate  the  solution  with  the 
Purified  Talc,  and,  after  allowing  the  greater 
part  of  the  Alcohol  to  evaporate  spontaneously, 
continue  the  trituration  with  the  Water,  gradu- 
ally added;  then  pour  the  mixture  upon  a  well- 
wetted  filter,  and  pass  the  filtrate  through  the 
filter  repeatedly  until  the  Camphor  Water  is 
perfectly  clear."    U.  S. 

"  Camphor,  70  grains  (Imperial)  or  5  gram- 
mes; Alcohol  (90  per  cent.),  a  sufficient  quan- 
tity; Distilled  Water,  1  gallon  (Imp.  meas.)  or 
5  litres.  Dissolve  the  Camphor  in  a  sufficient 
quantity  of  the  Alcohol  to  form  half  a  fluid 
ounce  (or  fifteen  cubic  centimetres)  of  the  solu- 
tion; add  this  in  successive  portions  to  the  Dis- 
tilled Water,  shaking  after  each  addition ;  finally 
agitate  occasionally  until  all  the  Camphor  is 
dissolved."   Br. 

In  both  of  these  processes  the  sole  object 
is  to  effect  a  solution;  water  is  capable  of  dis- 
solving but  a  very  small  proportion  of  camphor, 
but  the  quantity  varies  with  the  method  em- 
ployed. The  present  official  process  is  an 
improvement  on  former  methods,  for  it  un- 
doubtedly secures  a  saturated  solution  easily. 
Magnesium  carbonate  is  to  be  preferred  to 
purified  talc  as  a  distributing  agent  were  it 
not  for  the  fact  that  it  is  slightly  soluble  in 
water.  The  present  British  process  is  more 
efficient  than  the  old  formula,  a  definite  quan- 
tity of  camphor  being  dissolved  in  a  small 
quantity  of  alcohol  and  this  solution  gradu- 
ally added  to  the  proper  quantity  of  water; 
it  is  questionable,  however,  whether  it  would 
not  be  advantageous  to  use  an  insoluble  powder 
to  aid  in  the  solution  and  thus  obtain  quickly  a 
clear  liquid,  as  the  water  made  by  the  British  pro- 
cess is  sometimes  cloudy.  In  the  former  British 
process  no  trouble  was  taken  even  to  comminute 
the  camphor,  or  to  shake  it  with  the  water, 
which  was  thus  allowed  to  take  up  what  it 
might  be  disposed  to  do  by  contact  with  the 
camphor  contained  in  a  bag.  The  solution  thus 
effected  was  extremely  feeble,  containing  prob- 
ably less  than  one  part  in  a  thousand;  this 
proportion,  according  to  Berzelius,  is  taken  up 
by  water  when  triturated  with  camphor.  It 
was,  besides,  of  uncertain  strength,  varying 
with  the  size  of  the  fragments  of  camphor.  J. 
C.  Pooley  found  that  120  grains  of  camphor, 
treated  according  to  the  former  British  official 
directions,  gave,  when  cut  into  4  pieces,  6  grains 
to  half  a  gallon  of  water,  but  in  20  pieces  gave 
20  grains,  or  about  one  part  to  1750  of  water. 
(P.  J.,  2d  ser.,  vii.  162.)  Wm.  B.  Addington 
proposed  to  add  to  the  camphor  just  enough 
alcohol  to  dissolve  it,  and  triturate  the  liquor 
with  magnesia,  during  which  process  he  affirmed 
that  the  alcohol  evaporated  (A.  J.  P.,  xlv.  209) ; 
and  F.  T.  Hartzell  substituted  ether  for  alcohol, 
a  few  drops  of  which  enabled  him  to  bring  the 
camphor    to    an    impalpable    powder.      (Ibid., 
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xlvi.  233.)  The  camphor  is  separated  from 
its  aqueous  solution  by  a  solution  of  pure  potas- 
sium hydroxide,  and,  according  to  Paris,  by 
magnesium  sulphate  and  several  other  salts.  J. 
Murray  proposes  a  solution  of  camphor  and 
magnesium  bicarbonate,  which  contains  three 
grains  of  the  former  and  six  grains  of  the 
latter  in  each  fluidounce. 

Camphor  water  has  this  advantage  over  cam- 
phor in  substance,  that  the  latter  is  with  dif- 
ficulty dissolved  by  the  liquors  of  the  stomach; 
but  it  is  too  feeble  a  preparation  for  use  when 
a  decided  effect  is  desired;  it  is,  however,  an 
excellent  vehicle  for  the  administration  of  more 
active  substances. 

Dose,  half  to  one  fluidounce  (15  to  30  Cc), 
repeated  every  one  or  two  hours. 

AQUA  CARUI.  Br. 

CARAWAY  WATER 

(a'qufl    car'i'i-I) 

Acjua  Carvl  ;  Eau  Dlstlllee  de  Carvl,  Fr. ;  Kummel- 
wasser,   Q. 

"Caraway  Fruit,  1  pound  (Imperial)  or  500 
grammes;  Water,  2  gallons  (Imp.  meas.)  or 
10  litres.     Distil  one-half."    Br. 

Distilled  Caraway  Water  has  the  flavor  of 
the  fruit  or  seeds,  but  is  seldom  used  in  the 
United  States.  The  water  made  from  the  vola- 
tile oil  (15  minims  in  a  pint),  in  the  same 
manner  as  is  cinnamon  water,  is  largely  em- 
ployed.    It  Is  used  only  as  a  vehicle. 

AQUA  CHLOROFORMI.  U.  S.,  Br. 

CHLOROFORM  WATER 

<  a'qua  ehl6-ro-for'mI ) 

Eau  de  Chloroforme,  Fr. ;  Chloroformwasser,  0.  ; 
Agua  chloroformada,  8p. 

"  Chloroform,  Distilled  Water,  each,  a  suffi- 
cient quantity.  Add  enough  Chloroform  to  a 
convenient  quantity  of  Distilled  Water,  con- 
tained in  a  dark  amber-colored  bottle,  to  main- 
tain a  slight  excess  of  the  former,  after  the 
contents  have  been  repeatedly  and  thoroughly 
agitated.  When  Chloroform  Water  is  required 
for  use,  pour  off  the  needed  quantity  of  the  solu- 
tion, refill  the  bottle  with  Distilled  Water  and  sat- 
urate it  by  thorough  agitation,  taking  care  that 
there  be  always  an  excess  of  Chloroform  pres- 
ent." U.  S.  "  Chloroform,  30  minims  (Imperial 
measure)  or  2.5  cubic  centimetres;  Distilled 
Water,  sufficient  to  produce  25  fluid  ounces  (Imp. 
meas.)  or  1000  cubic  centimetres.  Shake  them 
together  until  the  Chloroform  is  dissolved."  Br. 

The  water  should  be  fully  saturated,  in  which 
case  it  should  contain  one-half  per  cent,  of 
chloroform.  The  British  preparation  contains 
half  the  proportion  of  Chloroform  present  in 
the  corresponding  preparation  of  the  British 
Pharmacopoeia  (1885).  Chloroform  water  has 
been  proved  to  be  an  excellent  vehicle  for  ad- 
ministering active  remedies,  and,  owing  to  its 
antiseptic  properties,  mixtures  having  it  for  a 
basis  resist  decomposition  longer  than  those 
made  with  ordinary  water. 


Dose,  one-half  to  two  fluidounces  (15  to 
60  Cc). 

AQUA  CINNAMOMI.  U.  S.,  Br. 

CINNAMON  WATER 

(a'qua  cln-na-m5'ml) 

Eau  distillee  de  Cannelle,  Fr.  Cod.;  Aqua  Cinna- 
momi, P.  O. ;  Zimmtwasser,  O. ;  Acqua  distillata  di 
canella,  It.;  Agua  destilada  de  canela,  Sp. 

* "  Oil  of  Cinnamon,  two  cubic  centimeters 
[or  32  minims] ;  Purified  Talc,  fifteen  grammes 
[or  231  grains] ;  Distilled  Water,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6J  fluidrachms] .  Tri- 
turate the  Oil  of  Cinnamon  with  the  Purified 
Talc,  add  the  Distilled  Water  gradually  with 
continued  trituration,  filter,  and  pass  the  filtrate 
through  the  filter  repeatedly  until  the  Cinnamon 
Water  is  perfectly  clear."    U.  S. 

"  Cinnamon  Bark,  bruised,  1  pound  ( Impe- 
rial) or  500  grammes;  Water,  2  gallons  (Imp. 
meas.)    or  10  litres.     Distil  one-half."    Br. 

Of  these  processes,  that  of  the  U.  S.  Pharma- 
copoeia is  the  easier,  though  the  second,  the 
British,  may  yield  a  sweeter  product.  On 
standing,  cinnamon  water,  made  from  oil  of 
Ceylon  cinnamon,  is  apt  to  precipitate,  owing 
to  the  gradual  oxidation  and  formation  of  cin- 
namic  acid,  which  is  comparatively  insoluble  in 
water;  this  can  be  prevented,  according  to  E. 
Backhaus,  by  passing  a  stream  of  carbon 
dioxide  through  the  fresh  water  for  a  few 
minutes.  We  have  never  seen  the  precipita- 
tion successfully  prevented,  notwithstanding  the 
application  of  numerous  so-called  preventa- 
tives; these  usually  delay  the  precipitation,  but 
in  a  few  weeks'  time  the  cloudiness  due  to  the 
formation  of  minute  crystals  of  cinnamic  acid 
invariably  appeal's.  When  oil  of  cassia  is  used 
as  directed  in  the  U.  S.  P.  (8th  Rev.)  process 
precipitation  rarely  occurs.  (See  Oleum  Cinna- 
momi.) E.  Holmes  recommends  glycerin  as  an 
excellent  intermedium  between  the  oil  of  cinna- 
mon and  water.  Ten  drops  of  glycerin  will 
effect  the  solution  of  a  drop  of  the  oil  in  a 
fluidounce  of  water. 

Cinnamon  water  is  much  used  as  a  vehicle 
for  other  less  agreeable  medicines,  but  should 
be  given  cautiously  in  inflammatory  affections. 
For  ordinary  purposes  the  U.  S.  preparation  is 
sufficiently  strong  when  diluted  with  an  equal 
measure  of  water. 

Off.  Prep. — Infusum  Digitalis,  U.  8.;  Mistura 
Cretan,  U.  8.,  Br.;  Mistura  Guaiaci,  Br.;  Mistura 
Olei  Ricini,  Br.;  Mistura  Spiritus  Vini  Gallici, 
Br.;  Syrupus  Aromaticus,  Br.;  Syrupus  Cascarae 
Aromaticus,  Br. 

AQUA  CREOSOTI.  U.  S. 

CREOSOTE  WATER 

(a'qua  cr6-0-s5'tI) 

Creasote  Water ;  Eau  crSosot^e,  Fr. ;  Kreosotwaeser, 
G. 

* "  Creosote,  ten  cubic  centimeters  [or  162 
minims] ;    Distilled   Water,   nine   hundred   and 
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ninety  cubic  centimeters  [or  33  fluidounces,  228 
minims],  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]. 
Agitate  the  Creosote  vigorously  with  the  Dis- 
tilled Water,  and  filter  through  a  well-wetted 
filter.  Creosote  Water  should  be  freshly  pre- 
pared when  dispensed."  U.  S. 

This  preparation  contains  1  per  cent.,  or  about 
4.8  minims,  of  creosote  in  each  fluidounce,  and 
affords  a  convenient  method  of  administering 
that  medicine.  It  is  about  the  same  strength 
as  that  formerly  official.  It  may  also  be  used 
with  advantage  as  a  gargle,  a  lotion,  or  mixed 
with  cataplasms,  to  correct  fetor,  and  gently 
stimulate  indolent  surfaces. 

Dose,  from  one  to  four  fluidrachms  (3.75  to 
15  Cc). 

AQUA  DESTILLATA.  U.  S.,  Br. 

DISTILLED  WATER 

(a'qua  des-til-la'ta) 

H20  =  17.88 

"  Prepared  by  distillation  from  good  natural 
potable  water."  Br. 

Eau  dlstiliee,  Fr.  Cod.;  Aqua  dlstillata.  P.  G. ; 
Destillirtes  Wasser,  O. ;  Acqua  dlstillata,  It. ;  Agua 
destllada,  Sp. 

*  "  Water,  one  thousand  volumes  [or  33  fluid- 
ounces,  6 J  fluidrachms],  to  make  eight  hundred 
volumes  [or  about  27  fluidounces].  Distil  the 
Water  from  a  suitable  apparatus  provided  with 
a  block-tin  or  glass  condenser.  Collect  the  first 
one  hundred  volumes  [or  3£  fluidounces],  and 
reject  this  portion.  Then  collect  eight  hundred 
volumes  [or  27  fluidounces]  and  keep  the  Dis- 
tilled Water  in  glass-stoppered  bottles,  which 
have  been  rinsed  with  hot  distilled  water  imme- 
diately before  being  filled."    U.  S. 

No  natural  water  is  sufficiently  pure  for  cer- 
tain pharmaceutical  purposes;  and  hence  the 
necessity  of  the  above  process  for  its  distilla- 
tion. It  is  best  to  reject  the  first  portion  which 
comes  over,  as  this  may  contain  carbon  dioxide 
and  other  volatile  impurities;  and  the  last  por- 
tion of  the  water  ought  not  to  be  distilled,  lest 
it  should  pass  over  with  an  empyreumatic  taste. 
The  distillation  is  usually  performed  with  the 
ordinary  still  and  worm;  but,  to  avoid  any 
impurity  from  the  worm  or  the  receiver,  the 
condenser  is  directed  in  the  U.  S.  Pharmaco- 
poeia to  be  of  block  tin  or  glass.  Brande  states 
that  distilled  water  often  derives  from  the  still 
a  foreign  flavor,  which  it  is  difficult  to  avoid. 
He  therefore  recommends  that  a  still  and  con- 
denser be  kept  exclusively  for  distilling  water; 
or,  where  this  cannot  be  done,  that  steam  be 
driven  through  the  worm  for  half  an  hour, 
for  the  purpose  of  steaming  it  out,  before  it  is 
used,  the  worm-tub  having  been  previously 
emptied.  J.  N.  Hurty  prefers  well  water  as 
the  source  of  distilled  water,  and  that  it  be 
boiled  before  collecting  the  distillate,  to  get  rid 
of  ammonia,  and,  to  prevent  access  and  growth 
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of  spores,  that  the  water  be  heated  to  boiling 
before  introducing  it  into  the  container,  and 
that  it  be  drawn  off  by  a  siphon  tube  reaching 
to  the  bottom  of  the  vessel,  the  mouth  of  which 
is  loosely  stoppered  with  cotton.  (West.  Drug., 
1887,  p.  4.)  Even  the  use  of  pure  tin,  which 
is  generally  considered  unexceptionable,  does 
not  give  perfect  security  against  impurity,  as 
water  distilled  from  metallic  alembics  with  the 
head  and  worm  of  this  metal  has  a  peculiar 
odor  which  it  retains  for  some  time.  Ordinary 
distilled  water  invariably  contains  ammonia,  as 
may  be  proved  by  adding  a  few  drops  of  Ness- 
ler's  reagent.  (See  Part  III.)  In  order  to 
free  distilled  water  from  volatile  nitrogenous 
bodies,  it  is  necessary  to  redistil  it  after  it 
has  been  placed  in  contact  with  potassium  per- 
manganate and  potassium  hydroxide.  After 
about  one-twentieth  of  the  water  has  come  over, 
the  distillate  is  usually  free  from  ammonia,  and 
leaves  no  residue  on  evaporation.  If  traces 
of  ammonia  remain,  acid  potassium  sulphate 
is  added,  and  it  is  redistilled.  (Stas.)  Dis- 
tilled water  when  kept  long  in  glass  vessels 
dissolves  a  minute  quantity  of  the  glass  and  the 
official  test  permitting  0.075  Gm.  of  residue  in 
1000  Cc.  after  evaporation  to  dryness,  was 
inserted  to  avoid  unnecessary  severity  in  the 
test  for  a  solvent  used  for  pharmaceutical  pur- 
poses. 

Properties — Distilled  water,  as  usually  ob- 
tained, has  a  vapid  and  disagreeable  taste, 
and  is  not  perfectly  pure,  water,  to  be  ren- 
dered so,  requiring  to  be  distilled  in  silver  ves- 
sels. The  properties  of  pure  water  have 
already  been  given  under  the  head  of  Aqua. 
Distilled  water  should  undergo  no  change  with 
hydrogen  sulphide,  or  on  the  addition  of  tinc- 
ture of  soap,  lead  subacetate,  barium  chloride, 
ammonium  oxalate,  silver  nitrate,  or  lime  water. 
"A  colorless,  limpid  liquid,  without  odor  or 
taste,  perfectly  neutral  to  litmus  paper.  Dis- 
tilled Water  should  not  respond  to  the  Time- 
Limit  Test  for  heavy  metals  (see  Part  III,  Test 
No.  121),  nor  should  the  slightest  turbidity 
result  upon  the  addition  to  separate  portions, 
of  barium  chloride  T.S.  (sulphates),  silver 
nitrate  T.S  (chlorides) ,  ammonium  oxalate  T.S. 
(calcium) ;  nor  should  its  transparency  be 
affected  when  mixed  with  twice  its  volume  of 
calcium  hydroxide  T.S.  (absence  of  carbonic 
acid).  It  should  give  no  reaction  for  nitrates, 
nitrites,  or  ammonia  when  tested  as  described 
under  Aqua.  When  1000  Cc.  of  Distilled 
Water  are  evaporated  on  a  water-bath  to  dry- 
ness, not  more  than  0.075  Gm.  of  residue  should 
remain.  On  heating  to  boiling  100  Cc.  of  Dis- 
tilled Water,  acidulated  with  10  Cc.  of  diluted 
sulphuric  acid,  and  subsequently  adding  0.1 
Cc.  of  tenth-normal  potassium  permanganate 
V.S.,  the  color  of  the  liquid  should  not  be  com- 
pletely destroyed  by  boiling  for  ten  minutes, 
nor  should  it  wholly  disappear  if  the  vessel  be 
afterwards  set  aside  in  a  dark  place,  covered, 
for  ten  hours  (absence  of  organic  or  other 
oTidizable  substances) ."    U.  S.     It  is  needlessly 
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employed  in  some  formulas,  but  is  essential  in 
others.  The  British  Pharmacopoeia  requires 
distilled  water  to  be  "  Colorless,  tasteless,  and 
odorless.  25  cubic  centimetres  evaporated  in 
a  platinum  capsule  should  leave  at  most  a 
scarcely  visible  residue  (absence  of  dissolved 
solids).  It  should  yield  no  reaction  with  the 
tests  for  the  various  metals,  chlorides,  nitrates, 
nitrites,  or  sulphates.  It  should  not  affect 
litmus  paper  (absence  of  acid  or  alkaline  mat- 
ter). The  liquid  obtained  on  boiling  100  cubic 
centimetres  for  three  minutes  with  1.0  cubic 
centimetre  of  diluted  sulphuric  acid  and  0.1 
cubic  centimetre  of  a  mixture  of  one  part  of 
solution  of  potassium  permanganate  and  two 
parts  of  water,  should  retain  its  color  for  one 
hour  (absence  of  more  than  traces  of  organic 
matter).  100  cubic  centimetres  mixed  with  2 
cubic  centimetres  of  solution  of  potassio-mer- 
c.uric  iodide,  should  not  afford  a  yellow  tint 
more  intense  than  that  given  by  0.25  cubic  centi- 
metre of  solution  of  ammonium  chloride  (Ness- 
ler's)  diluted  with  50,000  cubic  centimetres  of 
ammonia-free  uati  r  when  viewed,  under  similar 
conditions,  in  a  i,rla<s  tube  having  a  diameter 
of  one  inch  (25  millimetres)  (absence  of  more 
than  0.005  part  of  ammonia  per  million  parts)." 
Br.  As  a  rule,  when  small  quantities  of 
active  medicines  are  to  be  given  in  solution,  and 
in  the  preparation  of  collyria.  distilled  water 
should  he  directed.  The  following  list  contains 
the  chief  substances  which  require  distilled 
water  as  a  solvent  :  tartar  emetic,  corrosive  sub- 
limate, silver  nitrate,  barium  and  calcium  chlo- 
rides, lead  acetate  and  subacetate,  potassium 
permanganate,  iron  and  zinc  sulphates,  quinine 
sulphate,  morphine  sulphate,  hydrochloride,  and 
acetate,  and,  in  general  terms,  all  the  alkaloids 
and  their  salts.  Distilled  water  is  used  in  pre- 
paring the  official  diluted  acids,  for  absorbing 
gaseous  ammonia,  and  for  forming  nearly  all 
the  official  aqueous  solutions. 

AQUA  FOENICULI.  U.  S.,  Br. 

FENNEL  WATER 
l&'qua   foe-nlc'ii-li) 

Eau  de  Fenouil,  Fr. ;  Aqua  Fcenlcull.  P.  O. ;  Fen- 
chelwasser.  G. ;  Acqua  distlllata  dl  flnocchlo,  It. ; 
Agua  de  hlnojo,  8p. 

*  "  Oil  of  Fennel,  two  cubic  centimeters  [or 
32  minims]  ;  Purified  Talc,  fifteen  grammes  [or 
231  grains]  ;  Distilled  Water,  a  sufficient  quan- 
tity, to  make  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidraehnis].  Triturate 
the  Oil  of  Fennel  with  the  Purified  Talc,  add 
the  Distilled  Water  gradually  with  continued 
trituration,  filter,  and  pass  the  filtrate  through 
the  filter  repeatedly  until  the  Fennel  Water  is 
perfectly  clear."    U.  S. 

"Fennel  Fruit,  1  pound  (Imperial)  or  500 
grammes;  Water,  2  gallons  (Imp.  meas.)  or  10 
litres.     Distil  one-half."    Br. 

Fennel  water  is  a  pleasant  vehicle  for  other 
medicines,  and  useful  when  a  mild  aromatic  is 


indicated.  The  process  of  the  British  Phar- 
macopoeia, although  more  troublesome,  furnishes 
a  more  delicate  and  agreeable  water  than  does 
that  of  the  U.  S.  Pharmacopoeia.  Used  as  a 
vehicle. 

AQUA  HAMAMELIDIS.  U.  S.  (Br.) 

HAMAMELIS  WATER 

( a'qu^i  ham-a-mel'j-dls ) 

Liquor  Hamamelidis,  Br. :  Solution  of  Hamamells, 
Witchhazel  water,  Witehhazel  extract ;  Eau  dlstlllee 
de  hamamells,  Fr. ;  Hamamellswasser,   O. 

*  "  Hamamelis  Bark,  ten  thousand  grammes 
[or  22  pounds  av.]  ;  Water,  twenty  thousand  cubic 
centimeters  [or  42  pints]  ;  Alcohol,  fifteen 
hundred  cubic  centimeters  [or 51  fluidounces]  ;to 
make  ten  thousand  cubic  centimeters  [or  21  pints  ] . 
Macerate  the  Hamamelis  Bark  in  the  Water 
during  twenty-four  hours,  then  distil  until 
eighty-five  hundred  cubic  centimeters  [or  17 
pints,  15  fluidounces]  of  distillate  are  obtained, 
add  the  Alcohol,  and  mix  thoroughly."  U.  S. 
"  Fresh  Hamamelis  Leaves,  50  ounces  (Im- 
perial) or  1000  grammes;  Water,  100  fl.  ounces 
(Imp.  meas.)  or  2000  cubic  cent  inietres  ;  Alcohol 
(90  per  cent.),  10  fl.  ounces  (Imp.  meas.)  or 
200  cubic  centimetres.  Macerate  in  a  still  for 
twenty- four  hours;  then  distil  one-half."   Br. 

Ihimamelis  Water  or,  ;is  it  is  popularly  called, 
"Distilled  Extract  of  Witchhay.el,"  baa  been 
found  on  the  market   with  very  little  alcohol  in 

it,  formaldehyde  being  used  aa  n  preservative; 
the  official  test  is  aa  follows:  "If  1  Cc.  of 
Hamamelis  Water  be  added  to  5  Cc.  of  sul- 
phuric acid  containing  a  little  salicylic  acid  in 
solution,  no  red  color  should  appear  (absence 
of  formaldehyde)."  U.  S. 

Uses. — This  water  was  probably  introduced 
into  the  British  Pharmacopoeia  and  U.  S.  Phar- 
macopoeia (8th  Rev.)  on  account  of  the  large 
demand  for  it  which  has  grown  out  of  the  wide 
advertisements  of  a  certain  proprietary  medi- 
cine, and  the  universally  recognized  need  in 
American  families  for  an  embrocation  winch 
appeals  to  the  psychic  influence  of  faith.  As 
the  tannic  acid  of  hamamelis  bark  does  not 
come  over  into  the  distillate  the  water  is  thera- 
peutically a  mixture  of  water  and  alcohol. 
(See  Hamamelidis  Cortex.) 

AQUA  HYDROGENII  DIOXIDI. 

U.  S.  (Br.) 

SOLUTION  OF  HYDROOEN  DIOXIDE 
[Solution  of  Hydrogen  Peroxide] 

(a'qu$    h?-dro-g8'n}-I  dl-8x'}-dl) 

"A  slightly  acid,  aqueous  solution  of  Hy- 
drogen Dioxide  [H2O2  —  33.76],  which  should 
contain,  when  freshly  prepared,  about  3  percent., 
by  weight,  of  absolute  Hydrogen  Dioxide,  cor- 
responding to  about  10  volumes  of  available 
oxygen.  It  should  be  kept  in  a  cool  place. 
Upon   removing  the   stopper  from   the   bottle 
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not  more  than  a  slight  pressure  should  be 
observed."  U.  S.  "An  aqueous  solution  of  hy- 
drogen peroxide,  H2O2,  prepared  by  the  inter- 
action of  water,  bariuin  peroxide,  and  a  dilute 
mineral  acid,  at  a  temperature  below  50°  F. 
(10°  C.)."   Br. 

Liquor  Hydrogenii  Peroxidi,  Br.,  Solution  of  Hy- 
drogen Peroxide  ;  Oxygenized  Water,  Oxygen  Hydrate  ; 
Peroxide  d'hydrog&ne ;  Solute'  officinal  d'eau  oxy- 
g6nee  au  dixi6me,  Fr.  Cod. ;  Wasserstoffhyperoxyd, 
Wasserstoffhyperoxidlosung,  O.;  Acqua  ossigenata, 
It.;  Agua  oxigenada,  Sp. 

The  extended  use  of  this  preparation,  which 
was  discovered  by  Thenard  in  1818,  has  earned 
for  it  a  place  in  the  U.  S.  and  British  Phar- 
macopoeias. It  consists  of  water  in  which,  by 
the  presenting  to  it  of  oxygen  in  a  nascent 
state,  an  additional  atom  of  this  element  has 
combined  with  the  hydrogen,  forming  the 
dioxide,  (HO) 2,  or  H2O2. 

The  U.  S.  P.  1890  process  (see  U.  S.  D., 
18th  edition,  p.  214)  consisted  in  the  decom- 
position of  barium  dioxide  by  phosphoric  acid, 
barium  phosphate  being  thrown  down  as  a  pre- 
cipitate, hydrogen  dioxide  being  found  dis- 
solved in  the  supernatant  aqueous  liquid;  the 
barium  phosphate  is  filtered  out,  and  any  trace 
of  barium  salt  is  finally  removed  by  the  cautious 
addition  of  sulphuric  acid,  which  precipitates 
it  as  insoluble  barium  sulphate;  the  very  fine 
precipitate  which  usually  passes  through  the 
pores  of  filter  paper  is  caught  and  held  on  the 
filter  by  the  starch,  and  the  clear  solution  may 
be  adjusted  to  contain  3  per  cent.,  by  weight, 
of  absolute  hydrogen  dioxide  by  the  assay, 
which  follows. 

Assay.—"  Dilute  10  Cc.  of  the  Solution  with 
sufficient  distilled  water  to  measure  100  Cc. 
Transfer  16.9  Cc.  of  this  liquid  (containing  1.69 
Cc.  of  the  solution)  to  a  beaker,  add  5  Cc.  of 
diluted  sulphuric  acid,  and  then,  from  a  burette, 
slowly  add,  with  constant  stirring,  tenth-normal 
potassium  permanganate  V.S.  until  the  liquid 
just  retains  a  faint  pink  tint.  Each  Cc.  of  tenth- 
normal potassium  permanganate  V.S.  consumed 
corresponds  to  0.1  percent,  of  absolute  Hy- 
drogen Dioxide,  or  0.329  volumes  of  oxvgen. 
If  the  Solution  be  of  full  strength,  30  Cc.  of 
tenth-normal  potassium  permanganate  V.S.  will 
be  required."    U.  S. 

For  another  method  of  preparing  this  Solu- 
tion, see  U.  S.  D.,  sixteenth  edition,  page  1887. 
According  to  Crismer,  a  pure  solution  may  be 
made  by  dissolving  barium  peroxide  in  a  slight 
excess  of  diluted  hydrochloric  acid  (sp.  gr. 
1.10),  and  shaking  the  solution  with  an  equal 
volume  of  ether.  The  ethereal  layer  is  separated 
and  shaken  with  a  little  water,  which  will  take  up 
most  of  the  hydrogen  peroxide,  after  the  sepa- 
ration of  which  the  ether  is  again  shaken  with 
the  above  separated  solution  of  barium  per- 
oxide, and  then  with  water  as  before.  These 
operations  are  repeated  five  or  six  times.  It 
is  possible  in  this  way  to  obtain  solutions  con- 
taining from  0.8  to  0.9  per  cent,  of  the  peroxide, 
which  are  perfectly  neutral  and  free  from 
foreign  substances.  (Bull.  Soc.  Chim.,  1891,  24.) 


Horlin  (Zeit.  angew.  Chem.,  1902,  600)  pre- 
pares the  solution  by  adding  at  a  low  tempera- 
ture with  caution,  sodium  dioxide  to  a  solution 
of  hydrofluoric  acid;  hydrogen  dioxide  and  so- 
dium fluoride  are  produced,  the  solution  is 
treated  with  aluminum  fluoride,  which  results  in 
producing  the  insoluble  double  fluoride  of  alu- 
minum and  sodium,  which  separates  out.  The 
official  Solution  is  strong  enough  for  most 
practical  uses,  for,  although  it  can  readily  be 
made  stronger,  the  difficulties  of  preserving  it 
largely  increase  with  its  increased  strength,  and 
hence  the  Committee  of  Revision  wisely  fixed 
the  standard  at  ten  volumes  of  available  oxygen. 
The  British  Pharmacopoeia  requires  that  the 
Solution  shall  indicate  a  yield  of  from  nine 
to  eleven  volumes  of  oxygen  when  tested  by 
the  nitrometer  test.     (See  page  180.) 

Properties. — Solution  of  hydrogen  dioxide 
was  prepared  by  Regnault  in  a  nearly  pure 
state.  As  thus  procured,  it  is  a  colorless  liquid 
of  a  fluid  consistence,  of  the  sp.  gr.  1.452, 
remaining  liquid  at  zero,  beginning  to  give  out 
oxygen  when  heated  above  15.5°  C.  (60°  F.), 
and  at  a  higher  heat  rapidly  and  sometimes  ex- 
plosively resolved  into  water  and  oxygen.  But 
when  diluted  with  water,  with  which  it  unites 
in  all  proportions,  it  is  not  decomposed  under 
37.7°  C.  (100°  F.).  It  may  be  evaporated  in 
vacuo  at  a  gradually  increasing  temperature, 
a  nearly  pure  hydrogen  dioxide  coming  over  at 
about  84°  C.  Wolffenstein  states  that  he  has 
prepared,  after  repeated  fractioning,  hydrogen 
peroxide  (99.1  per  cent.).  (See  Ber.  d.  Chem. 
Ges.,  1894,  3307.  See  also  Schiloff's  process, 
Chem.  News,  1896,  38.)  Crystallized  hydrogen 
dioxide  has  been  made  by  W.  Staedel  by  apply- 
ing a  freezing  mixture  to  a  very  strong  solution 
of  the  dioxide  and  collecting  the  separated 
columnar  crystals ;  it  is  a  very  active  body,  being 
decomposed  with  explosive  violence  on  coming 
in  contact  with  manganese  dioxide  (Ph.  Cen- 
tralh.,  1902, 546).  The  great  facility  with  which 
it  parts  with  oxygen  renders  it  a  powerful 
oxidizer;  and  the  simple  contact  with  various 
substances,  as  platinum,  gold  and  silver,  causes 
it  to  be  resolved  into  oxygen  and  water.  On 
the  contrary,  certain  other  substances,  even 
though  ordinarily  evincing  a  strong  affinity  for 
oxygen,  as  phosphorus,  for  example,  are  un- 
affected by  it,  and  there  are  a  number  of  bodies 
which  have  the  property  not  only  of  being  un- 
affected by  it,  but  of  restraining  its  oxidizing 
influence  on  other  bodies,  while  some  salts,  like 
silver  oxide,  are  actually  reduced  by  it.  Traces 
of  impurities  modify  the  stability  of  hydrogen 
dioxide;  acids  increase,  alkalies  decrease,  its 
stability.  Some  manufacturers  add  a  certain 
proportion  of  oxalic  acid  to  the  solution  of 
hydrogen  dioxide  to  raise  the  apparent  value  of 
the  product,  as  shown  by  the  permanganate 
assay;  for  a  method  of  detecting  this  fraud 
see  a  paper  by  G.  Arth  (D.  C,  1902,  p.  141). 

The  official  Solution  is  described  as  "  a  color- 
less liquid,  without  odor,  slightly  acidulous  to 
the  taste,   and  producing  a  peculiar  sensation 
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and  soapy  froth  in  the  mouth;  liable  to  de- 
teriorate upon  keeping  or  protracted  agitation. 
If  the  stopper  in  the  bottle  be  replaced  by  a 
pledget  of  cotton,  deterioration  is  retarded. 
When  exposed  to  the  air  at  the  ordinary  tem- 
perature, or  when  heated  on  a  water-bath  at 
a  temperature  not  exceeding  60°  C.  (140°  F.), 
the  solution  loses  chiefly  water.  When  rapidly 
heated,  it  frequently  decomposes  suddenly.  On 
adding  to  10  Cc.  of  water,  in  a  test-tube,  1  drop 
of  potassium  chromate  T.S.,  then  10  drops  of 
diluted  sulphuric  acid,  and  pouring  a  few  Cc. 
of  ether  on  top,  the  subsequent  addition  of  a 
few  drops  of  Solution  of  Hydrogen  Dioxide, 
even  when  considerably  diluted,  will  cause  a 
blue  color  to  appear  at  the  zone  of  contact  of 
the  two  liquids.  After  shaking,  the  ether-layer 
will  separate  with  a  blue  color.  If  to  25  Cc.  of 
the  Solution,  5  Cc.  of  tenth-normal  potassium 
hydroxide  V.S.  be  added,  and  the  mixture  be 
evaporated  to  about  10  Cc,  and  3  drops  of 
phenolphthalein  T.S.  added,  not  less  than  2.5 
Cc.  of  tenth-normal  sulphuric  acid  V.S.  should 
be  required  to  discharge  the  red  color  of  the 
solution  after  continued  boiling  (limit  of  free 
acids).  If  20  Cc.  of  the  Solution  be  evaporated 
to  dryness  upon  a  water-bath,  and  the  drying 
completed  at  120°  C.  (248°  F.),  not  more  than 
0.03  Gm.  of  solid  residue  should  remain  (limit 
of  total  solids).  If  to  1  Cc.  of  the  Solution, 
1  Cc.  of  ammonia  water  be  added,  and  the  liquid 
evaporated  to  dryness  upon  a  water-bath,  the 
residue  should  not  respond  to  the  Modified 
Gutzeit's  Test  for  arsenic  (see  Part  III,  Test 
No.  17).  If  to  1  Cc.  of  the  Solution,  1  Cc.  of 
ammonia  water  be  added  and  the  mixture  be 
evaporated  to  dryness  upon  a  water-bath,  the 
residue,  when  dissolved  in  10  Cc.  of  distilled 
water  containing  1  Cc.  of  diluted  hydrochloric 
acid,  should  not  respond  to  the  Time-Limit  Test 
for  heavy  metals  (see  Part  III,  Test  No.  121). 
On  evaporating  to  dryness,  upon  a  water-bath, 
50  Cc.  of  the  Solution,  previously  rendered  alka- 
line by  sodium  hydroxide  T.S.,  transferring  the 
dry  residue  to  a  watch-glass,  moistening  it  with 
sulphuric  acid,  and  setting  the  glass  in  a  mod- 
erately warm  place  for  a  few  hours,  the  sur- 
face of  the  glass,  after  being  washed,  should 
exhibit  no  sign  of  corrosion  (absence  of  hydro- 
fluoric acid).  The  addition  of  a  few  drops  of 
diluted  sulphuric  acid  to  10  Cc.  of  the  Solution 
should  produce  no  turbidity  or  precipitate  (ab- 
sence of  barium)."  U.  S.  "On  adding  a  few 
drops  to  8  or  10  cubic  centimetres  of  water 
containing  a  drop  of  solution  of  potassium 
chromate,  10  drops  of  diluted  sulphuric  acid, 
and  2  or  3  cubic  centimetres  of  ether,  a  blue 
layer  will  appear  between  the  ethereal  and 
aqueous  liquids,  and,  after  agitation,  the  ether 
will  also  become  blue.  1  volume,  treated  in  a 
brine-charged  nitrometer  with  10  or  12  times 
its  bulk  of  a  mixture  of  1  volume  of  sulphuric 
acid,  2  volumes  of  a  5  per  cent,  solution  of 
potassium  permanganate,  and  7  volumes  of 
water,  should  afford,  at  normal  temperature  and 
pressure,  not  less  than  18  and  not  more  than 


22  volumes  of  oxygen,  indicating  a  yield  of  9  to 
11  volumes  from  the  Solution  of  Hydrogen 
Peroxide.  It  should  give  no  characteristic  reac- 
tion with  the  tests  for  barium.  Evaporated  to 
dryness  on  a  water-bath,  not  more  than  0.5  per 
cent,  of  solid  residue  should  remain."  Br. 
Charles  Rice  suggests  improvements  in  the 
method  of  assav  which  are  practical  (see  Am. 
Drug.,  1892,  30).  F.  X.  Moerk  has  proposed  a 
rapid  and  effective  method  of  assaying  this  so- 
lution (see  A.  J.  P.,  1893,  65) ;  J.  F.  Brown 
confirmed  the  value  of  Moerk's  method  (P.  J., 
1896,  271).  Solution  of  hydrogen  dioxide 
should  be  kept  in  a  cool  place,  and  not  too 
tightly  stoppered.  (A  plug  of  absorbent  cotton 
is  often  used.)  Neglect  of  these  precautions, 
particularly  in  hot  weather,  will  be  likely  to 
result  in  an  explosion  and  fracture  of  the  bottle 
containing  it,  due  to  a  brisk  evolution  of  oxygen 
in  a  confined  space,  on  account  of  the  increased 
temperature. 

Uses. — Many  years  ago  B.  W.  Richardson 
of  London,  pointed  out  that  hydrogen  dioxide 
is  a  powerful  physiological  agent,  which,  when 
brought  in  contact  with  most  animal  tissues,  or 
with  sugar  or  starch,  acts  as  an  oxidizing  agent. 
It  does  not,  however,  seem  to  be  of  value  for 
affecting  the  general  system,  as  it  was  found 
in  the  experiments  of  H.  C.  Wood  to  coagulate 
blood  so  rapidly  when  put  into  the  blood-vessel 
that  it  does  not  seem  possible  for  it  to  find 
entrance  into  the  blood,  and  the  former  allega- 
tions of  its  possessing  specific,  power  in  infec- 
tive fevers  have  been  completely  disproven.  It 
is  useful  only  as  a  local  remedy. 

When  hydrogen  dioxide  is  brought  in  con- 
tact with  the  mucous  membrane  or  ulcerated  sur- 
faces, albuminous  coagulation  is  immediate, 
with  the  formation  of  a  white  coating  and  a 
rapid  evolution  of  gas.  It  is  a  powerful  anti- 
septic. The  conclusions  of  Pane  (L.  M.  R., 
Jan.  1891)  were  that —  1.  Hydrogen  dioxide 
in  a  solution  of  1  to  100  has  an  energetic  disin- 
fecting power.  2.  The  solution  1  to  1000  is  a 
weak  antiseptic,  and  inferior  to  the  correspond- 
ing solution  of  corrosive  sublimate.  The  solu- 
tion of  HaOa,  in  nutritive  substances  (1  to  352), 
not  only  impedes  the  development  but  after 
some  days  kills  the  spores  of  the  bacillus  of 
charbon.  According  to  Sternberg,  however,  the 
bactericidal  power  of  HaOa  has  been  greatly 
overestimated.  He  asserts  that  the  results  fol- 
lowing the  use  of  commercial  solutions  are  due 
more  to  the  sulphuric  acid  that  they  contain 
than  to  the  dioxide.  Gifford  (N.  Y.  M. 
R.,  1888)  found  that  a  neutral  solution  con- 
taining 15  per  cent,  by  volume  of  H2O2  killed 
the  anthrax  spores  in  5  minutes  and  pus  cocci 
in  one  minute.  The  same  solution  diluted  with 
4  parts  of  water  did  not  kill  pus  cocci  after 
thirty  minutes  exposure.  The  presence  of  large 
amounts  of  organic  matter  so  rapidly  reduces 
the  peroxide  that  its  disinfectant  power  is  much 
lessened. 

On  account  of  its  oxidizing  properties,  it  is 
a  powerful  deodorant,  rapidly  destroying  hydro- 
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gen  sulphide  and  similar  gases.  When  hydro- 
gen dioxide  is  brought  in  contact  with  pus, 
rapid  change  occurs,  with  evolution  of  oxygen 
gas,  and  Pane  found  under  the  microscope  that 
so  soon  as  charged  with  gas  the  corpuscles  be- 
come granular,  lose  their  form,  and  break  up 
into  detritus.  Marshall,  however,  believes  that 
the  evolved  gas  is  carbon  dioxide. 

Its  liquid  form  makes  it  especially  adapted 
for  infected  wounds,  putrid  cavities  and  ab- 
scesses, which  it  will  thoroughly  cleanse.  It 
cannot,  however,  take  the  place  of  such  anti- 
septics as  mercuric  chloride,  because  its  in- 
fluence is  so  immediate  and  so  fugacious,  As  a 
preventive  antiseptic  it  is  of  little  value.  For 
disinfecting  the  hands  and  instruments  of  the 
surgeon  it  has  •  the  great  advantage  of  im- 
mediate and  powerful  action,  and  of  not  stain- 
ing the  hands  or  clothing.  By  some  surgeons 
it  is  said  not  to  affect  the  instruments. 

As  a  local  application  in  specific  inflammations 
of  the  mucous  membrane  hydrogen  dioxide  is  of 
greatest  value.  In  scarlet  fever  and  diphtheria 
the  official  solution  may  be  applied  by  mop  to 
the  pharynx,  often  with  extraordinarily  good 
results.  Diluted  one-half,  it  may  be  injected 
into  the  nasal  cavities  when  they  are  affected. 
Injection  of  a  solution  of  from  20  per  cent,  to 
full  strength  has  received  commendation  in  the 
treatment  of  gonorrhoea  and  chancre.  The 
official  solution  may  be  used  as  a  local  styptic. 
It  is  not  probable  that  hydrogen  dioxide  can 
produce  general  poisoning,  but  when  employed 
too  freely  upon  large  internal  sensitive  surfaces 
it  appears  to  be  capable  of  causing  death  by  the 
shock  produced  through  the  intense  local  irrita- 
tion. Thus,  Pane  has  shown  that  rabbits  may 
be  killed  by  injecting  a  strong  solution  into  the 
peritoneal  cavity.  In  a  case  reported  by 
Laach  (L.  L.,  Oct.  1886),  six  injections  into  the 
pleural  cavity,  each  containing  0.8  cubic  centi- 
meter of  a  3  per  cent,  solution  of  hydrogen 
dioxide,  were  administered,  but  at  the  seventh 
the  patient  complained  of  faintness,  the  pulse 
failed,  respiration  became  oppressed,  and  death 
occurred  in  ten  minutes.  As  a  local  applica- 
tion to  mucous  membranes,  the  official  solution 
should  be  used ;  the  stronger  solutions  are  some- 
times too  irritating. 

Solution  of  hydrogen  dioxide  has  come  to  be 
a  common  commercial  preparation  in  10  or  15 
per  cent,  aqueous  solutions.  It  is  used  for  the 
purpose  of  cleaning  and  bleaching  old  and 
stained  engravings  and  oil  paintings.  The 
dioxide  has  also  been  used  as  an  auricome  for 
bleaching  dark  colored  hair.  It  is  employed, 
moreover,  in  inci'easing  degree  in  the  textile 
industries  for  bleaching.  Lunge  has  proposed 
its  use  in  the  ready  valuation  of  chlorinated 
lime  or  bleaching  powder,  which  is  decomposed 
by  it  with  the  simultaneous  liberation  of  oxygen 
from  both  substances  in  equal  amount. 

Dose,  as  given  in  the  U.  S.  Pharmacopoeia,  one 
fluidrachm  (3.75  Cc). 

Off.  Prep. — Mangani  Dioxiduni  Preecipitatum, 
U.  S. 


AQUA  LAUROCERASI.  Br. 

CHERRY-LAUREL  WATER 

(a'qua  lau'ro-cer'a-sl) 

Eau  distillee  de  Laurier-cerise,  Fr.  Cod.;  Kirschlor- 
beerwasser,   O. ;   Agua  destilada  de   laurel-cerezo,  Up. 

"Fresh  Cherry-Laurel  Leaves,  1  pound  (Im- 
perial) or  320  grammes;  Water,  2£  pints  (Imp. 
meas.)  or  1000  cubic  centimetres.  Place  the 
crushed  Cherry-Laurel  Leaves  with  the  water 
in  a  retort;  distil  one  pint  (or  four  hundred 
cubic  centimetres)  of  liquid;  shake  the  product; 
filter,  if  necessary;  adjust  the  strength  of  the 
finished  product  either  by  adding  hydrocyanic 
acid  or  by  diluting  the  distillate  with  Distilled 
Water,  so  that,  when  tested  as  described  under 
'  Acidum  Hydrocyanicum  Dilutum/  it  shall  con- 
tain one-tenth  per  cent,  of  hydrocyanic  acid, 
HCN."  Br. 

It  is  greatly  to  be  regretted  that  this  uncer- 
tain, dangerous,  and  troublesome  preparation 
should  retain  its  place  in  European  pharma- 
copoeias, inasmuch  as  it  could  easily  be  replaced 
by  a  flavored  water  containing  a  definite  amount 
of  a  soluble  cyanide. 

As  the  cherry-laurel  is  little  cultivated  in  the 
United  States,  the  water  is  not  official;  but 
from  several  experiments  by  William  Procter 
there  is  little  or  no  room  to  doubt  that  a  prepa- 
ration identical  in  its  effects  might  be  made 
from  the  leaves  of  our  common  wild  cherry, 
Prunus  serotina.  The  imported  cherry-laurel 
water,  as  found  in  commerce,  is  generally  im- 
paired by  age,  and  not  to  be  relied  on. 

A.  Ripping  of  Rotterdam,  proposes  to  make 
an  artificial  cherry-laurel  water  by  adding  6 
grammes  of  oil  of  cherry-laurel  and  4.5  grammes 
of  potassium  cyanide  to  a  half-litre  of  water, 
and  distilling  the  mixture  in  a  tubulated  retort, 
a  current  of  carbonic  acid  gas  being  passed 
through  it  at  the  same  time.  The  distillate  is 
afterwards  diluted  with  distilled  water  so  as  to 
contain  one-tenth  per  cent,  of  hydrocyanic  acid. 
(A.  Pharm.,  1876,  pp.  526-531.) 

Cherry-laurel  leaves  contain  65  per  cent,  of 
water,  sufficient  to  provoke  the  reactions  which 
result  in  the  formation  of  a  volatile  oil  and 
hydrocyanic  acid.  Water  is  very  prone  to 
hasten  the  conversion  of  the  volatile  oil  into 
benzoic  acid  by  oxidation,  and  it  has  been  found 
by  C.  Umney  (P.  J.,  x.  467)  and  by  Moore 
(Ibid.,  604)  that  the  water  distilled  without 
previous  maceration  is  somewhat  stronger  in 
hydrocyanic  acid  and  decidedly  stronger  in  oil 
(Umney)  than  the  official  product.  The  strength 
of  official  cherry-laurel  water  is  so  uncertain  as 
to  render  it  ineligible.  It  ought  to  be  a  powerful 
preparation,  about  one-twentieth  the  strength 
of  the  official  hydrocyanic  acid  (Br.  Ph.),  and 
yet  in  commerce  it  varies  as  53  to  100  (Umney). 
The  difference  depends  upon  the  age  of  the 
preparation,  the  mode  of  preparing,  and  the 
time  of  year  at  which  the  leaves  are  gathered. 
Garot  (Ann.  Thir.,  1843,  45)  has  found  that  the 
leaves  yield  only  half  as  much  in  July  as  in 
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April.  C.  Umnej'  obtained  1.26  grains  of  acid 
in  1000  grains  in  March,  in  July  1.08  grains, 
and  in  November  0.64  grains.  (P.  J.,  x.  468.) 
Moore,  in  an  elaborate  series  of  experiments, 
obtained  the  largest  product  in  July  of  one 
year  and  in  October  of  the  next.  Leger  {Ibid., 
June,  1873)  has  found  the  maximum  percentage 
in  July,  and  also  that  different  leaves  taken 
from  the  same  bush  on  the  same  day  vary 
enormously,  young  leaves  being  much  richer 
than  the  old  ones.  The  proportion  of  hydro- 
cyanic acid  in  the  water  diminishes  with  time. 
It  has  been  ascertained  by  Deschamps  that  if 
a  drop  of  sulphuric  acid  be  added  to  a  pint  of 
the  preparation  it  will  keep  unchanged  for  at 
least  a  year.  It  is  best  preserved  by  the  entire 
exclusion  of  air  and  light.  Lepage  found  that, 
preserved  in  full  and  perfectly  air  tight  bottles, 
both  this  and  bitter  almond  water  remained  un- 
changed at  the  end  of  a  year;  while  if  freely 
exposed  to  the  air,  they  lost  all  their  hydrocyanic 
acid  and  essential  oil  in  two  or  three  months. 
(J.  P.  C,  xvi.  346.)  In  view  of  the  uncertain 
strength  of  the  water  as  obtained  from  the 
leaves,  it  was  proposed  in  France,  in  reference 
to  the  Codex  then  in  preparation,  to  fix  upon  a 
definite  proportion  of  hydrocyanic  acid;  and 
the  percentage  generally  adopted  was  from  0.04 
to  0.05.  For  Deniges's  method  of  assaying  the 
water,  see  Proc.  A.  Ph.  A.,  1894,  556. 

Uses. — Cherry-laurel  water  is  employed  in 
Europe  as  a  sedative  narcotic,  identical  in  its 
properties  with  a  diluted  solution  of  hydro- 
cyanic acid;  but  it  is  of  uncertain  strength. 
and  should  not  he  allowed  to  supersede  the 
more  definite  preparation  of  the  acid  now  in 
use.  Its  fraudulent  use  in  Paris  in  the  prep- 
aration of  a  cordial,  in  imitation  of  the  genuine 
cherry  cordial,  made  by  fermentation  and  dis- 
tillation, and  like  it  called  "  kirsch,"  has  been 
the  subject  of  no  little  reprobation.  (J.  P.  C, 
4e  ser.,  i.  33,  1865.) 

Dose,  thirty  minims  to  a  fluidrachm  (1.8  to 
3.75  Co.). 

AQUA  MENTH/E  PIPERITA. 
U.  S.,  Br. 

PEPPERMINT  WATER 

(;Vqu$  men'thse  plp-e-n'tse) 

Eau  dlstill6e  de  Menthe  polvree,  Fr.  Cod.;  Aque 
Meuthae  Piperitae,  P.  O. ;  Pfefferminzwasser,  O.  ; 
Acqua  distillata  di  menta  piperita.  It. ;  Agua  destil- 
ada  de  menta  piperita,  Sp. 

*  "  Oil  of  Peppermint,  two  cubic  centimeters 
[or  32  minims]  ;  Purified  Talc,  fifteen  grammes 
[or  231  grains] ;  Distilled  Water,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6 \  fluidrachms] . 
Triturate  the  Oil  of  Peppermint  with  the 
Purified  Talc,  add  the  Distilled  Water  grad- 
ually with  continued  trituration,  filter,  and  pass 
the  'filtrate  through  the  filter  repeatedly  until 
the  Peppermint  Water  is  perfectly  clear." 
U.  S. 


"  Oil  of  Peppermint,  77  minims  (Imperial 
measure)  or  10  cubic  centimetres;  Water,  1£ 
gallons  (Imp.  meas.)  or  15  litres.  Distil  two- 
thirds."  Br.    Used  as  a  vehicle. 

AQUA  MENTH/E  VIRIDIS.  U.  S.,  Br. 

SPEARMINT  WATER 

(a'qua   m£n'thae   vir'j-dis ) 

Kau  de  Menthe  vorle.  Fr. ;  Romisch-Minzwasser.  Gf.; 
Agua  de  yerba  buena,  Sp. 

*  "  Oil  of  Spearmint,  two  cubic  centimeters 
[or  32  minims]  ;  Purified  Talc,  fifteen  grammes 
[or  231  grains] ;  Distilled  Water,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6 J  fluidrachms]. 
Triturate  the  Oil  of  Spearmint  with  the  Puri- 
fied Talc,  add  the  Distilled  Water  gradually 
with  continued  trituration,  filter,  and  pass  the 
filtrate  through  the  filter  repeatedly  until  the 
Spearmint     Water    is  perfectly    clear."    U.  S. 

"Oil  of  Spearmint,  77  minims  (Imperial 
measure)  or  10  cubic,  centimetres;  Water,  1$ 
gallons  (Imp.  meas.)  or  15  litres.  Distil  two- 
thirds."    Br. 

There  would  seem  to  be  no  good  reason  for 
distilling  the  mint  waters  from  their  respective 
volatile  oils,  as  directed  in  the  British  processes. 
If  the  Irish  plants  were  available,  a  good 
source  for  a  distilled  water  could  be  provided; 
but  if  a  volatile  oil  must  be  used  with  its  uncer- 
tainty of  freshness  always  present,  the  quicker 
process  of  the  1'.  S.  P.  is  greatly  preferable. 

The  two  mint  waters  are  among  the  most 
grateful    and    COOSl    employed    of    this    class    of 

preparations.  Together  with  cinnamon  water, 
they  are  used  in  this  country,  almost  to  the 
exclusion  of  all  others,  as  the  vehicle  of  medi- 
cines given  in  the  form  of  mixture.  They 
serve  not  only  to  conceal  or  qualify  the  taste 
of  other  medicines,  but  also  to  counteract  their 
nauseating  properties.  Peppermint  water  is 
generally  thought  to  have  a  more  agreeable 
flavor  than  that  of  spearmint,  but  some  prefer 
the  latter.  Their  effects  are  the  same.  Used 
as  a  vehicle. 

AQUA  PIMENTVE.  Br. 

PIMENTO  WATER 

(a'qua   pl-mSn'tse ) 

Eau  de  piment  de  la  JamaTque,  Fr. ;  Nelkenpfeffer- 
wasser,  G. 

"  Pimento,  bruised,  8  ounces  (Imperial)  or 
250  grammes;  Water,  2  gallons  (Imp.  meas.) 
or  10  litres.     Distil  one-half."  Br. 

Pimento  water  is  an  agreeable  aromatic  water, 
used  as  a  vehicle. 

AQUA  ROS>E.  U.  S.,  Br. 

ROSE  WATER 

(a'qua    ro'sae) 

Eau  distillCe  de  Rose.  Fr.  Cod.;  Aqua  Rosae,  P.  G.; 
Rosenwasser,  O. ;  Acqua  distillata  di  Rose,  It. ;  Agua 
destllada  de  rosas,  Sp. 
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* "  Stronger  Rose  Water,  Distilled  Water, 
each,  one  volume  [or  1  pint].  Mix  them  im- 
mediately before  use."  U.  S.  "  The  rose  water 
of  commerce,1  prepared  by  distillation  from  the 
flowers  of  Rosa  damascena,  Linn.,  diluted,  im- 
mediately before  use,  with  twice  its  volume  of 
Distilled  Water."   Br. 

The  British  Pharmacopoeia  of  1898  aban- 
doned the  former  process  of  distilling  the 
leaves  and  followed  the  method  adopted  by  the 
U.  S.  Pharmacopoeia  of  diluting  the  so-called 
triple  rose  water  of  commerce  with  distilled 
water.  This,  however,  does  not  make  rose  water 
identical  in  strength  in  these  authorities,  the 
U.  S.  preparation  being  about  17  per  cent,  the 
stronger. 

Although  domestic  rose  water  of  fair  quality 
may  be  made  by  distilling  fresh  rose  petals,  it 
does  not  possess  the  strength  or  delicacy  of  the 
by-product  obtained  from  abroad,  as  officially 
described  under  Aqua  Rosce  Fortior;  hence  the 
above  process  of  diluting  this  stronger  rose 
water.  The  process  of  distilling  the  fresh 
petals  of  the  hundred-leaved  rose  is  sometimes 
practised.  These  are  usually  preferred  in  the 
recent  state;  but  it  is  said  that,  wheat  preserved 
by  being  incorporated  with  one-third  of  their 
weight  of  common  salt,  they  retain  their  odor, 
and  afford  a  water  equally  fragrant  with  that 
prepared  from  the  fresh  flowers.  Indeed, 
Haselden  prefers  the  salted  roses,  believing  that 
the  water  prepared  from  them  is  less  mucilagi- 
nous, less  apt  to  become  sour,  and  keeps  its 
odor  better  than  that  prepared  from  the  fresh 
flowers.  (P.  J.,  xvi.  15.)  It  is  not  uncommon 
to  employ  the  whole  flower,  including  the  calyx ; 
but  the  product  is  less  fragrant  than  when  the 
petals  only  are  used,  as  officially  directed.  A. 
Monthus  states  that  the  petals  of  the  hundred- 
leaved  rose  are  more  odorous  the  nearer  they 
are  to  the  centre  of  the  flower,  and,  contrary 
to  what  is  said  in  the  text,  thinks  that  the  calyx 
should  not  be  rejected  in  preparing  the  distilled 
water.  He  maintains  that  so  far  from  injuring 
the  product  it  in  fact  contributes  to  its  preser- 
vation, and  that  the  water  obtained  from  the 
whole  flower  is  less  liable  to  that  mucosity  which 
is  the  commencement  of  decomposition.  This 
effect  he  ascribes  to  the  astringent  matter  of 
the  calyx,  coagulating  the  mucilaginous  matter 
of  the  petals,  and  preventing  it  from  passing 
over  in  the  distillation.  (J.  P.  C,  1863,  p.  497.) 
Rose  water  is  sometimes  made  by  distilling  to- 
gether water  and  the  oil  of  rose.  This  is  best 
performed  by  dropping  10  drops  of  oil  of  rose 
on  a  sponge  and  adjusting  it  in  the  upper  part 
of  a  still  in  the  body  of  which  a  gallon  of 
water  is  placed;  the  steam  from  the  boiling 
water  will  carry  over  portions  of  the  oil,  and 
the  distillate  will  thus  be  impregnated.  Alpers 
( Am.  Drug.,  1896,  384)  prepares  rose  water  by 
dropping  10  drops  of  oil  of  rose  into  a  liter  of 
hot    distilled    water,    agitating    and    filtering. 


1  "  The  rose  water  of  commerce  Is  a  saturated  solu- 
tion of  the  essential  oil  of  the  rose  flowers."  Br. 


Rauschenberger  improves  the  flavor  by  adding 
a  trace  of  oil  of  cloves;  2.5  Gm.  of  oil  of  rose, 
0.25  Gm.  of  oil  of  cloves  are  added  to  sufficient 
alcohol  to  make  100  Cc. ;  then  10  Cc.  of  this 
solution  is  added  to  1000  Cc.  of  boiling  water 
and  the  liquid  cooled  and  filtered. 

Rose  water  when  properly  prepared,  has  the 
perfume  of  the  rose  in  great  perfection.  It  is 
most  successfully  made  on  a  large  scale.  Lake 
the  other  distilled  waters,  it  is  liable  to  spoil 
when  kept;  and  the  alcohol  which  is  sometimes 
added  to  preserve  it  is  incompatible  with  some 
of  the  purposes  to  which  the  water  is  applied, 
and  is  even  said  to  render  it  sour  through  ace- 
tous fermentation.  It  is  best,  therefore,  to 
avoid  this  addition,  and  to  substitute  a  second 
distillation.  It  may  be  kept  in  a  bottle  stop- 
pered with  a  plug  of  absorbent  cotton.  This 
distilled  water  is  chiefly  employed,  on  account 
of  its  agreeable  odor,  in  collyria  and  other 
lotions.  It  is  wholly  destitute  of  irritating 
properties,  unless  it  contain  alcohol. 

Off.  Prep. — Mistura  Ferri  Composita,  U.  S.,  Br. 

AQUA  ROS/C  FORTIOR.  U.  S.  (Br.) 

STRONGER  ROSE  WATER  [Triple  Rose  Water] 
(ii'qua    io'sib   f8r'tI-or) 

Rose  Water  of  Commerce,1  Br.,  Aqua  Rosa.  U.  S. 
1880 ;     St&rkeres    Rosenwasser,    O. 

"  Water  saturated  with  the  volatile  oil  of 
rose  petals,  obtained  by  distillation.  Stronger 
Rose  Water  should  be  kept  in  bottles  loosely 
stoppered  with  a  pledget  of  purified  cotton, 
and  in  a  dark  place."  U.  S. 

This  has  been  introduced  for  the  purpose  of 
making  rose  water.     (See  article  next  above.) 

"  Stronger  Rose  Water  should  be  colorless 
and  clear,  not  mucilaginous,  and  should  have 
the  odor  of  roses,  free  from  empyreuma.  It 
should  give  no  reaction  Avith  hydrogen  sul- 
phide T.S.  or  ammonium  sulphide  T.S.  (ab- 
sence of  metallic  impurities)."    U.  S. 

Off.  Prep. — Aqua  Ross,  U.  S.,  Br.;  Confectio 
Rosa,  U.  S.;  Unguentum  Aquae  Rosa?,  U.  8.,  Br. 

AQUA  SAMBUCI.  Br. 

ELDER-FLOWER  WATER 

(a'qua  sam-bu'ei) 

Eau  distilled  de  sureau,  Fr. ;  Fllederblumen  (Holun- 
derblilthen)   Wasser,  O. 

"  Fresh  Elder  Flowers,  10  pounds  (Imperial) 
or  5000  grammes  (or  an  equivalent  quantity 
of  the  flowers  preserved,  while  fresh,  with  com- 
mon salt) ;  Water,  5  gallons  (Imp.  meas.)  or 
25  litres.     Distil  one-fifth."  Br. 

Elder  flowers  yield  very  little  oil  upon  distil- 
lation; and,  if  the  water  be  needed,  it  may  be 
best  prepared  from  the  flowers.  Haselden  pre- 
fers the  salted  flowers  to  the  fresh,  for  the 
reason  stated  under  rose  water.  The  prepara- 
tion is  little  used  in  this  country. 
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WATERS  [Medicated  Waters] 

(fi'quae) 

Aqua?  stillatitise ;  Distilled  Waters ;  Eaux  Medicl- 
nales,  Fr.  Cod.;  Eaux  distillees.  Hydrolats.  Fr.; 
Aqute  Destillatse,  P.  Q. ;  Destillirte  Wasser,  G.;  Ac- 
que   distillate.    It. 

"  The  Medicated  Waters,  when  prepared  from 
volatile  oils,  are  intended  to  be,  as  nearly  as  prac- 
ticable, saturated  solutions,  which  must  be  clear, 
and  free  from  solid  impurities.  In  the  pro- 
cesses which  follow,  the  solution  of  the  volatile 
oils  is  facilitated  by  the  use  of  purified  talc; 
but  the  solution  may,  if  preferred,  be  aided 
by  replacing  the  purified  talc  by  pulped  or 
shredded  filter  paper;  waters  may  also  be  made 
by  the  addition  of  volatile  oils  to  hot  water 
and  separation  of  the  excess  of  the  former,  or 
by  the  distillation  of  the  drug  or  volatile  oil  with 
water,  if  by  either  of  these  methods  the  finished 
product  corresponds  in  all  respects  with  official 
requirements."    U.  S. 

Under  this  head  are  included,  in  the  U.  S. 
Pharmacopoeia,  all  preparations  consisting  of 
water  holding  volatile  or  gaseous  substances  in 
solution,  many  of  which  were  formerly  obtained 
by  distillation,  and  sonic  of  which  still  con- 
tinue to  be  so.  They  include  the  preparations 
formerly  specially  designated  as  "  Distilled 
Waters,"  having  been  made  by  distilling  water 
from  plants  or  parts  of  plants  containing  vola- 
tile oil. 

The  Distilled  Waters,  as  thus  defined,  hold 
a  much  more  prominent  position  in  the  phar- 
macy of  Europe,  particularly  of  continental 
Europe,  than  in  that  of  the  United  States;  and 
a  great  deal  of  thought  and  elaborate  investiga- 
tion has  been  bestowed  there  upon  the  various 
conditions  calculated  to  furnish  the  best  pro- 
ducts by  the  most  convenient  method.  It  would 
be  doing  injustice  to  the  subject  not  to  give 
it  a  distinct  consideration  in  a  work  like  the 
present. 

Many  vegetable  substances  impart  their  pe- 
culiar flavor  to  water  distilled  from  them,  and 
more  or  less  of  their  medicinal  properties.  The 
Distilled  Waters  chiefly  used  are  those  prepared 
from  aromatic  plants,  the  volatile  oils  of  which 
rise  with  the  aqueous  vapor  and  are  condensed 
with  it  hi  the  receiver.  But  as  water  is  capable  of 
holding  but  a  small  proportion  of  the  oil  in  solu- 
tion, these  preparations  are  generally  feeble, 
and  are  employed  chiefly  as  pleasant  vehicles 
or  corrigents  of  other  medicines. 

In  the  preparation  of  the  Distilled  Waters, 
dried  plants  are  sometimes  used,  because  fresh 
plants  are  not  to  be  had  at  all  seasons;  but  the 
latter,  at  least  in  the  instance  of  herbs  and 
flowers,  should  be  preferred  if  attainable. 
Flowers  which  lose  their  odor  by  desiccation 
may  be  preserved  by  incorporating  them  inti- 
mately with  one-third  of  their  weight  of  com- 
mon salt,  and  in  this  state  afford  Distilled 
Waters  of  delicate  flavor.  Some  pharmacists 
prefer  to  employ  the  salted  flowers  in  certain 


instances,  believing  that  the  waters  distilled 
from  them  keep  better  than  when  prepared 
from  the  fresh  flowers.  C.  R.  Tichborne  dis- 
covered a  method  of  preserving  flowers  which 
is  said  to  answer  even  better  than  the  use  of 
salt.  It  consists  simply  in  immersing  the  fresh 
flowers  in  glycerin,  which  preserves  them  with  all 
their  aromatic  properties  wholly  unimpaired. 
The  flowers,  as  of  the  elder,  rose,  and  orange, 
should  be  gathered  after  full  expansion,  and 
packed  firmly  in  wide-mouthed  bottles  or  jars, 
but  without  crushing  them.  The  glycerin  is  then 
to  be  poured  on  until  it  covers  them,  and  the 
vessel  closed.  Tichborne  has  kept  flowers  in 
this  way  for  two  years,  and  at  the  end  of  that 
time  procured  from  them  Distilled  Waters,  of 
which  the  perfume  has  equalled  that  of  the 
waters  prepared  from  recent  flowers.  It  is  not 
necessary  that  the  glycerin  should  be  perfectly 
pure,  but  it  should  be  without  odor.  (P.  J.,  2d 
ser..  vii.  135.) 

The  idea  at  one  time  prevailed,  to  a  con- 
siderable extent,  that  Waters  kept  better  if  dis- 
tilled from  dried  herbs  than  from  fresh,  and 
the  opinion  was  true  in  regard  to  those  prepared 
with  the  defective  alembics  of  former  times  and 
by  1  naked  fire;  but  experiment  has  sufficiently 
established  the  fact  that,  with  a  suitable  appa- 
ratus, and  a  regular  heat,  the  fresh  herbs  yield 
products  which  not  only  have  a  more  agree- 
able odor  of  the  plant,  hut  keep  quite  as  well  as 
those  from  dried  herbs. 

It  is  necessary  to  observe  certain  practical 
rules  in  conducting  the  process  of  distillation. 
When  the  substance  employed  is  dry.  hard,  and 
fibrous,  it  should  be  mechanically  divided,  and 
macerated  in  water  for  a  short  time  previous 
to  the  operation.  The  quantity  of  materials 
should  not  bear  too  large  a  proportion  to  the 
capacity  of  the  alembic,  as  the  water  might 
otherwise  boil  over  into  the  receiver.  The  water 
should  be  brought  quickly  to  the  state  of  ebulli- 
tion, and  continued  in  that  state  until  the  end 
of  the  process.  Care  should  be  taken  to  leave 
sufficient  water  undistilled  to  cover  the  whole 
of  the  solid  matter,  lest  a  portion  of  the  latter, 
coming  in  contact  with  the  sides  of  the  ves- 
sel, be  decomposed  by  the  heat,  and  yield 
empyreumatic  products.  Besides,  when  the 
operation  is  urged  too  vigorously,  or  carried  too 
far,  a  slimy  matter  is  apt  to  form,  which 
adheres  to  the  sides  of  the  still  above  the  water, 
and  is  thus  exposed  to  igneous  decomposition. 
To  obviate  these  disadvantages,  the  heat  may 
be  applied  by  means  of  an  oil  bath,  regulated 
by  a  thermometer,  or  of  a  bath  of  solution  of 
calcium  chloride,  by  which  any  temperature  may 
be  obtained  between  100°  C.  (212°F.)  and 
132.2°  C.  (270°  F.),  according  to  the  strength 
of  the  solution ;  or,  when  the  process  is  con- 
ducted upon  a  large  scale,  by  means  of  steam 
introduced  under  pressure  into  a  space  around 
the  still  termed  a  "jacketed  body."  To 
prevent  the  disagreeable  effects  of  charring, 
and  the  excessive  empyreumatic  odor  fre- 
quently noticed  in  Distilled  Waters,  caused  by 
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the  solid  contents  of  the  still  coming  into  direct 
contact  with  the  heated  bottom,  Remington  de- 
vised an  expedient  which  prevents  the  herb  from 
touching  the  bottom  and  yet  permits  the  water 
and  steam  to  have  free  access  to  all  parts  of 
it.  (See  Pharmaceutical  Still,  under  Extracta.) 
A  hemispherical  No.  12  cop- 
per sieve  with  a  handle  and 
loosely  fitting  lid  is  filled  with 
the  herb  and  placed  in  the 
water  in  the  still.  If  the  bot- 
tom of  the  still  be  flat  or 
nearly  so,  the  rounded  bot- 
tom of  the  cage  must  have  a 
very  slight  point  of  con- 
tact, and  thus  charring  will  be  prevented. 
A  convenient  mode  of  applying  heat  by  steam 
is  by  means  of  a  coil  of  metal  tubing  placed 
in  the  bottom  of  the  still,  having  one  end  con- 
nected with  a  boiler,  and  the  other  passing  out 
beneath  or  at  the  side,  and  furnished  with  a 
steam-cock,  by  which  the  pressure  may  be  in- 
creased or  the  condensed  water  drawn  off  at 
will.  If  any  volatile  oil  floats  upon  the  surface 
of  the  Distilled  Water,  it  may  be  separated.1 
From  a  series  of  experiments  made  in  Paris 
in  reference  to  the  best  mode  of  applying  heat, 
it  was  concluded  that  as  regards  the  great 
majority  of  aromatics  the  direct  application  of 
steam  was  preferable,  because  the  Distilled 
Waters  prepared  by  means  of  it  have  a  fresh- 
ness of  aroma  that  is  wanting  in  the  others, 
are  always  free  from  the  odor  of  the  still,  are 
much  more  limpid,  are  less  apt  to  deposit 
mucilaginous  matter,  and  keep  better;  but  that 
exceptions  to  the  general  rule  are  afforded  by 
bitter  almonds,  cherry-laurel  leaves,  mustard, 
and  horse-radish,  in  all  of  which  the  oil  does  not 

1  This  direction  is  generally  given ;  but,  in  a  com- 
munication to  the  Pharmaceutical  Society  of  Great 
Britain,  Haselden  recommends  the  excess  of  oil  to 
be  well  shaken  with  the  water,  and  the  whole  to  be 
transferred  to  the  stock  vessel,  where  it  may  be 
allowed  to  rest,  and  the  oil  to  separate.  He  thinks 
the  water  keeps  better  when  thus  treated,  and  the 
full  strength  is  always  insured.  The  stock  vessel  he 
prefers  made  of  stoneware,  and  furnished  with  a 
tap  placed  two  inches  from  the  bottom,  whereby  the 
water  may  be  drawn  off  clear  when  wanted  for  the 
ordinary  shop  bottles,  the  oil  rising  to  the  top,  or 
sinking  to  the  bottom,  according  to  its  sp.  gr.  {P.  J., 
xvi.  14,  15.) 

It  is  of  some  importance  to  know  the  proportion 
which  the  aromatic  submitted  to  distillation  ought 
to  bear  to  the  amount  of  Distilled  Water  obtained. 
The  following  statement  upon  this  point,  based  upon 
experiments,  is  contained  in  the  J.  P.  G.  (Mai,  1861, 
p.  867.)  Fresh  aromatic  plants  requiring  one  part 
of  the  plant  for  one  of  product :  wormwood,  black 
cherry,  scurvy-grass,  hyssop,  cherry-laurel,  lavender, 
balm,  mint,  peach  leaves,  roses,  and  sage ; — fresh  and 
dry  aromatic  plants  requiring  one  part  of  the  plant  for 
two  of  product :  bitter  almonds,  orange  flowers,  mel- 
ilot,  horse-radish,  elder,  and  tansy ; — dry  and  very 
aromatic  plants  requiring  one  part  of  the  plant  for 
four  of  product :  angelica,  green  anise,  juniper  ber- 
ries chamomile,  canella,  cascarilla,  fennel,  sassafras, 
linden  flowers  and  valerian.  Haselden  prefers  the 
process  of  distillation  from  the  aromatic  itself  in 
the  instances  of  dill,  caraway  fennel,  cinnamon,  and 
pimento,  which  are  not  apt  to  afford  to  the  dis- 
tilled water  such  matter  as  may  cause  it  to  become 
sour ;  but  he  prefers  trituration  for  peppermint, 
spearmint,  and  pennyroyal  waters.  Haselden  advises, 
however,  that  these  waters  should  not  be  filtered, 
but  that  they  should  be  prepared  in  quantity,  allowed 
to  settle,  and  drawn  off  as  wanted.  (P.  J.,  xvi.  14, 
15.) 


pre-exist  in  the  plant,  but  is  formed  upon  con- 
tact with  water;  by  woods,  barks,  and  roots, 
the  tissue  of  which  cannot  be  sufficiently  pene- 
trated by  steam;  and  by  roses.  (J.  P.  C,  Mai, 
1861,  p.  364.)  Later  experiments  have  led  to 
the  conclusion  that  even  these  substances  are 
most  advantageously  treated  by  distillation  with 
steam,  and  that,  in  fact,  there  is  no  exception 
to  the  rule. 

But,  however  carefully  the  process  may  be 
conducted,  the  Distilled  Waters  prepared  from 
plants  always  have  at  first  an  unpleasant  smoky 
odor.  They  may  be  freed  from  this  by  ex- 
posure for  a  short  time  to  the  air  before  being 
enclosed  in  well-stoppered  bottles,  in  which  they 
should  be  preserved.  When  long  kept,  a  viscid 
ropy  matter  is  apt  to  form  in  them,  and  they 
become  sour.  This  result  has  been  ascribed  to 
other  principles,  which  rise  with  the  oil  in  dis- 
tillation and  promote  its  decomposition.  To 
prevent  this  decomposition,  rectified  spirit  is 
sometimes  added  to  the  water  employed  in  its 
distillation.  But  this  addition  is  inadequate, 
and  is  in  fact  injurious,  as  the  alcohol  by  long 
exposure  to  the  air  undergoes  the  acetous  fer- 
mentation. A  better  plan  is  to  redistil  the 
Waters.  When  thus  purified,  it  is  said  that 
they  may  be  kept  for  several  years  unchanged. 

Robiquet  considered  the  mucosity  which 
forms  in  Distilled  Waters  to  be  the  result  of  a 
vegetative  process,  for  which  the  presence  of 
air  is  essential.  He  stated  that  so  long  as 
the  water  is  covered  with  a  layer  of  essential 
oil  it  undergoes  no  change,  but  that  the  oil  is 
gradually  altered  by  exposure  to  the  air,  and, 
as  soon  as  it  disappears,  the  water  begins  to  be 
decomposed.  He  stated  that  camphor  exercises 
the  same  preservative  influence  over  the  Dis- 
tilled Waters  by  resisting  the  vegetation,  and 
that  those  in  which  the  odor  of  camphor  is 
developed  keep  better  on  that  account.  Finally, 
he  observed  that  the  more  Distilled  Water 
is  charged  with  volatile  oil,  the  more  abundant 
is  the  mucosity  when  it  has  begun  to  form. 
Robiquet  united  with  Henry  and  Guibourt,  and 
with  Virey,  in  recommending  that  all  these 
waters,  when  intended  to  be  kept  for  a  con- 
siderable time,  should  be  introduced,  immedi- 
ately after  distillation,  into  bottles  of  a  size 
proportionate  to  the  probable  consumption  of 
the  water  when  brought  into  use,  and  that  the 
bottles  should  be  quite  filled,  and  then  sealed 
or  otherwise  well  stoppered,  so  as  entirely  to 
exclude  the  air.  It  is  best  that  they  should 
be  small,  and  be  closed  with  well-fitting  glass 
stoppers.  Thus  treated,  the  Waters  may  be 
preserved  without  change  for  many  years.  (J. 
P.  C,  xxi.  402.)  This  view  is  opposed  to  the 
experience  of  large  producers  of  Distilled 
Waters;  we  have  seen  at  Grasse  hundreds  of 
carboys  stored  away,  containing  distilled  rose  and 
orange  flower  waters,  not  only  uncorked,  but 
having  only  a  thin  piece  of  muslin  laid  over 
the  lips  to  exclude  dust.  We  were  informed  by 
the  distillers  that  the  waters  retained  their  quali- 
ties for  years  far  better  when  treated  in  this 
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way  than  if  stoppered  tightly.  We  have  fre- 
quently noticed  microscopic  plants  belonging 
to  the  Confervoidece  in  the  Distilled  Waters 
contained  in  shop  bottles  standing  on  the 
shelves  in  the  dispensing  room,  and  if  it  be 
desired  to  keep  Distilled  Waters,  the  only  sure 
way  is  to  destroy  the  spores  and  prevent  the 
admission  of  fresh  ones  by  placing  the  bottles, 
filled  to  the  lip  with  the  Distilled  Water,  into 
a  bath  of  boiling  water,  and,  when  thoroughly 
sterilized  by  the  heat,  inserting  a  plug  of  purified 
cotton  if  for  immediate  use ;  or  if  the  waters  are 
to  be  kept  for  a  longer  period,  the  well  soaked 
corks  should  be  driven  into  the  mouths  of  the 
bottles,  and  immediately  tied  down,  the  top  of 
the  bottle  dipped  into  melted  seabng  wax,  and 
the  bottles  stored  in  a  cool  place. 

Another  mode  of  preparing  the  Distilled 
Waters  is  to  substitute  the  volatile  oil,  pre- 
viously separated  from  the  plant,  for  the  plant 
itself  in  the  process.  This  mode  is  directed  in 
the  British  Pharmacopoeia  in  several  instances, 
it  is  said  to  afford  a  more  permanent  product 
than  the  preceding,  but  does  not  always  pre- 
serve the  flavor  of  the  plant. 

In  relation  to  most  of  the  aromatic  waters, 
the  U.  S.  Pharmacopoeia  formerly  directed  that 
water  should  be  impregnated  wilh  the  volatile 
oil  by  trituration  with  magnesium  carbonate, 
and  subsequently  filtered.  This  was  by  far  the 
most  simple  and  easy  process.  The  resulting 
solution  is  nearly  pure  and  permanent,  and  is 
perfectly  transparent,  the  magnesium  carbonate 
being  separated  by  the  filtration.  Magnesium 
carbonate  is  preferable  to  magnesium  oxide,  as 
the  latter  sometimes  gives  a  brownish  color  to 
the  liquid,  and  requires  to  he  used  in  larger  pro- 
portion. But  both  these  substances  are  dissolved 
in  minute  quantities,  and  are  apt  to  occasion 
a  slight  flocculent  precipitate.  They  may  also 
possibly  prove  injurious  by  decomposing  cer- 
tain substances  given  in  very  small  doses,  as 
salts  of  the  alkaloids,  mercuric  chloride,  and 
silver  nitrate.  The  object  of  the  magnesium 
carbonate  is  simply  to  enable  the  oil  to  be 
brought  to  a  state  of  minute  division,  and  thus 
presented  with  a  larger  surface  to  the  action 
of  the  solvent.  Precipitated  calcium  phosphate 
was  used  in  the  U.  S.  P.  1890  as  a  substitute 
for  magnesium  carbonate,  but  this  has  been 
shown  to  be  slightly  soluble  in  water;  notwith- 
standing this  objection,  its  use  was  sanctioned 
by  the  U.  S.  Pharmacopoeia  of  1890.  W.  S. 
Thompson  of  Washington,  D.C.,  suggested  the 
use  of  absorbent  cotton  as  being  free  from 
all  of  these  objections,  and  his  views  were  sub- 
stantially adopted  by  the  Committee  of  Revision 
of  the  Pharmacopoeia  of  1880.  E.  V.  Zoeller 
proposes  to  use  a  hand  cotton-card  to  aid  in 
pulling  the  filaments  of  cotton  apart  when 
a  large  quantity  of  medicated  water  is  needed. 
(N.  R.,  1883,  p.  56.)  Experience  has  shown, 
however,  that  the  use  of  an  insoluble  pow- 
der to  effect  the  minute  division  of  the  par- 
ticles of  oil,  so  as  to  present  a  large  surface 
to   the   solvent,  is  a  more  practical  and  con- 


venient method  of  making  medicated  waters. 
According  to  Robert  Warington,  this  object  may 
be  better  accomplished  by  porcelain  clay,  finely 
powdered  glass  or  pumice-stone,  which  are  wholly 
insoluble;  and  the  London  College  employed 
finely  powdered  silica  for  the  purpose.  Talc 
or  soapstone  in  powder,  purified  by  washing 
with  diluted  hydrochloric  acid,  was  adopted  by 
the  Committee  on  National  Formulary  (1888). 
(See  Talcum  Purificatum;  also  paper  recom- 
mending it  by  Curtman,  Proc.  A.  Ph.  A., 
1887.)  The  U.  S.  P.  (Sth  Rev.)  recommends 
the  use  of  purified  talc,  although  several  alter- 
native processes  are  allowed ;  i.e.,  the  shaking  of 
the  oil  with  hot  water  until  saturated  and  after- 
wards filtering;  the  use  of  paper  pulp;  or  the 
distillation  from  the  volatile  oil  or  drug  macer- 
ated in  water,  but  the  finished  water  must 
in  all  cases  correspond  to  the  product  result- 
ing from  the  use  of  talc.  A  very  good  way 
to  make  medicated  waters  when  a  volatile  oil 
is  directed,  is  that  proposed  by  Percival,  which  is 
to  heat  the  water  required,  pour  it  into  a  bottle 
and  add  the  oil,  cork  tightly,  shake  occasionally 
until  cool,  then  pour  off  and  filter;  this  secures 
a  medicated  water  free  Prom  foreign  substances, 
and  a  saturated  solution,  most  oils  being  more 
soluble  in  hot  than  in  cold  water.  The  Dublin 
College  prepared  its  Waters  by  agitating  an 
alcoholic  solution  of  the  oil  with  distilled  water, 
and  filtering.  They  consequently  contained 
alcohol,  and  were  liable  to  the  objection,  already 
mentioned,  against  the  medicated  waters  thus 
impregnated.  They  were,  besides,  feeble  in  the 
properties  of  their  respective  oils,  in  the  prep- 
aration of  the  aromatic  waters  by  these  pro- 
cesses, it  is  very  important  that  the  water 
should  be  pure.  The  presence  of  a  sulphate 
causes  a  decomposition  of  the  oil,  resulting  in 
the  production  of  hydrogen  sulphide  and  a  car- 
bonate, and  the  aromatic  properties  are  quite 
lost.  (See  A.  J.  P.,  xix.  303.)  Hence  the 
propriety  of  the  official  direction  to  employ  dis- 
tilled water. 

The  Distilled  Waters  are  liable  to  contain 
various  metallic  impurities,  derived  from  the 
vessels  in  which  they  are  prepared  or  pre- 
served. The  metallic  salts  which  have  been 
found  in  them  are  those  of  iron,  zinc,  copper, 
and  lead.  With  potassium  f  errocyanide,  iron  will 
give  a  blue  color,  zinc  and  lead  white  precipi- 
tates, and  copper  a  rose  color  followed  by  a  chest- 
nut brown  precipitate.  Sodium  sulphide  causes 
with  salts  of  iron,  copper,  or  lead,  a  brown 
discoloration  more  or  less  deep,  followed  by  pre- 
cipitates varying  from  brown  to  black;  with 
those  of  zinc  a  white  precipitate.  The  Distilled 
Waters  may  be  freed  from  these  impurities 
by  animal  charcoal,  previously  well  purified. 
The  charcoal  should  be  strongly  shaken,  eight 
or  ten  times  in  the  course  of  a  day,  with  the 
impure  Water,  which  should  then  be  allowed 
to  rest,  and  the  next  day  be  filtered.  Five 
grains  of  the  charcoal  will  be  sufficient  for  a 
gallon  of  the  Distilled  Water.  (/.  P.  C,  Nov. 
1862,  p.  416.)     The  volatile  oils  may  be  re- 
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covered  from  the  Waters  containing  them,  or 
at  least  may  be  transferred  to  a  spirituous  men- 
struum, by  mixing  olive  oil  with  the  water,  add- 
ing a  little  solution  of  potassium  hydroxide  so 
as  to  form  a  soap,  and  a  consequent  emulsion 
with  the  liquid,  and  then  neutralizing  by  an 
acid.  The  fixed  oil  will  rise  to  the  surface, 
bringing  the  volatile  oil  along  with  it.  The 
latter  may  then  be  separated  from  the  former 
by  agitation  with  alcohol.  (T.  P.  Groves,  P.  J., 
Feb.  1864.) 

ARAROBA.  Br. 

ARAROBA 

(&r-$-r6'ba) 

"A  substance  found  in  cavities  in  the  trunk 
of  Andira  Araroba,  Aguiar,  freed  as  much  as 
possible  from  fragments  of  wood,  dried  and 
powdered."   Br. 

Crude  Chrysarobin,  Goa  Powder,  Poh  dl  Bahla ; 
Poudre  de  Goa,  Fr. ;  Goa-Pulver,  O. 

Under  the  name  of  Chrysarobin,  or  Araroba, 
a  medicine  has  long  been  used  in  Brazil; 
it  is  exported  in  considerable  quantities  to 
Portugal,  whence  it  found  its  way  through  the 
Portuguese  colonies  into  Eastern  commerce.  In 
the  East  Indies  it  is  usually  known  as  Goa 
Powder.  Indeed,  the  identity  of  the  two  pow- 
ders was  first  proved  in  1875  by  J.  F.  Dasilva 
Lima.  (P.  J.,  v.)  It  has  been  supposed  to  be 
yielded  by  certain  lichens,  but  was  shown  by 
R.  A.  Monteiro  to  be  obtained  from  a  legu- 
minous tree  abundant  in  the  forests  of  the  Bra- 
zilian province  of  Bahia,  which  was  referred 
by  E.  M.  Holmes  to  the  genus  Caasalpinia,  but 
which  was  determined  by  studies  made  in  its 
native  forests  by  J.  M.  de  Aguiar,  to  be  an 
undescribed  Andira. 

Andira  Araroba,  Aguiar,  is  a  large  tree, 
attaining  a  height  of  100  feet,  with  a  smooth 
trunk  and  a  spheroidal,  not  very  bushy  head. 
The  wood  is  yellowish,  with  numerous  longi- 
tudinal canals,  besides  abundant  irregular  inter- 
spaces or  lacunae,  in  which  the  chrysarobin  is 
deposited.  (See  P.  J.,  ix.  755;  x.  42,  814.) 
The  oldest  trees  yield  the  largest  amount  of  the 
powder;  the  parts  containing  it  are  finely 
chipped  or  scraped  off.  The  workmen  who 
procure  it  often  suffer  severely  from  irritation 
of  the  eyes  and  face.  As  first  obtained,  chrys- 
arobin is  stated  to  be  of  a  pale  primrose  yellow, 
but  it  rapidly  darkens  with  age,  so  that  in  com- 
merce it  varies  from  a  dull  ochre  to  a  dark 
chocolate  or  maroon-brown.  It  is  sometimes  a 
rather  fine  powder,  but  is  usually  more  or  less 
agglomerated,  and  not  rarely  contains  frag- 
ments of  woody  tissue.  It  has  been  stated 
that  Goa  powder  of  late  years  is  much  weaker 
in  its  properties  than  that  formerly  obtained; 
this  has  been  attributed  to  the  scraping  of  the 
product  from  immature  or  young  trees.  This 
statement  was  not  confirmed  by  the  analysis  of 
ten  samples  from  the  London  market  by  Dun- 


can and  Tweedie.  (P.  J.,  1892,  543.)  Its  taste 
is  bitter.  It  is  insoluble  in  water  and  most 
menstrua,  but  yields  as  much  as  80  per  cent,  of 
its  weight  to  solutions  of  caustic  alkalies  and  to 
benzene.  The  British  Pharmacopoeia  requires 
that  it  should  yield  to  hot  chloroform  not  less 
than  50  per  cent,  of  pure  chrysarobin.  Attfield 
analyzed  Goa  powder,  and  found,  along  with 
2  per  cent,  of  resin,  5.5  per  cent,  of  woody 
fibre,  7  per  eent.  of  bitter  extractive,  and  from 
80  to  84  per  cent,  of  what  he  considered  to 
be  chrysophanic  acid;  but  Liebermann  and 
Siedler  showed  that  this  was  not  chrysophanic 
acid  at  all,  but  a  substance  easily  convertible 
into  the  acid,  which  substance  they  called 
chrysarobin,  and  gave  to  it  the  formula  C30 
Hae07.     (See    Chrysarobinum.) 

ARGENTI  CYANIDUM.  U.  S. 

SILVER  CYANIDE 

(ar-gen'tl  cy-an'}-duni) 

AgCN=  132.96 

"  It  should  contain  not  less  than  99.9  per- 
cent, of  pure  Silver  Cyanide,  corresponding  to 
80.48  percent,  of  metallic  silver.  It  should  be 
kept  in  dark  amber-colored  vials,  protected  from 
light."    U.  S. 

Cyanuret  of  Silver ;  Argentum  Cyanatum  ;  Cyanure 
d' Argent,  Fr.j  Cyansilber,   Silbercyanid,  O. 

A  process  for  preparing  this  salt  is  no  longer 
official. 

In  the  process  of  the  U.  S.  P.  1870  all  the 
silver  contained  in  a  given  weight  of  silver 
nitrate,  placed  in  a  receiver  in  solution,  is 
converted  into  cyanide  by  hydrocyanic  acid, 
produced  from  potassium  ferrocyanide  by  the 
action  of  sulphuric  acid, 

AgNOa  +  HCN  =  HNOs  4-  AgCN 
The  materials  in  the  retort  are  sufficient  to  pro- 
duce a  little  more  hydrocyanic  acid  than  k 
necessary  to  convert  the  whole  of  the  silver  in 
the  receiver  into  cyanide;  so  that  the  complete 
decomposition  of  the  silver  nitrate  is  insured. 
(See  U.  S.  D.,  18th  ed.,  p.  223).  Silver  cyanide 
readily  undergoes  decomposition  if  exposed  to 
the  action  of  light.  According  to  Glassford  and 
Napier,  the  best  way  of  obtaining  silver  cyanide 
is  to  add  potassium  cyanide  to  a  solution  of 
silver  nitrate  so  long  as  a  precipitate  is  formed. 

Properties. — Silver  cyanide  is  officially  de- 
scribed as  "  a  white  powder,  without  odor  or 
taste,  permanent  in  dry  air,  but  gradually  turn- 
ing brown  on  exposure  to  light.  Insoluble  in 
water,  alcohol,  or  cold  nitric  acid,  but  soluble 
in  boiling  nitric  acid  with  evolution  of  hydro- 
cyanic acid;  also  soluble  in  ammonia  water, 
sodium  thiosulphate  T.S.,and  potassium  cyanide 
T.S.  When  heated  in  a  porcelain  crucible  the 
salt  fuses,  gives  off  cyanogen  gas,  and,  on  igni- 
tion, leaves  a  residue  of  metallic  silver  amount- 
ing to  80.48  percent,  of  its  original  weight." 
U.  S. 
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Its  best  solvent  is  potassium  cyanide  solution. 
It  has  no  medicinal  uses,  but  is  official  solely  for 
the  purpose  of  making  hydrocyanic  acid. 

Off.    Prep. — Acidum  Hydrocyanicum   Dilutum, 

u.  ». 

ARGENTI  NITRAS.  U.  S.,  Br. 

SILVER  NITRATE 

(iir-gen'tl  nl'tras) 

AgXOs  =  168.69 

"  It  should  contain  not  less  than  99.9  per- 
cent, of  pure  Silver  Nitrate,  and  should  be 
kept  in  dark  amber-colored  vials,  protected 
from  light."  U.  S.  "A  salt,  AgNOs,  prepared 
by  the  interaction  of  nitric  acid  and  silver."  Br. 

Nitrate  of  Silver,  Lunar  Caustic:  Azotas  (Nitras) 
Argentlcus ;  Azotate  d'Argent  ci  l.stallise,  Fr.  Cod.; 
Nitre  lunalre,  Fr. ;  Argenturo  Nitrlcum  Crystalllsa- 
tum,  P.  G.;  Salpetersaures  Sllberoxyd,  Sllbersalpeter, 
Hllbernitrat,  (].;  Nitrato  dl  argeutu  crlstalllzzato. 
It. ;  Nitrato  argentleo  crlstallzado,  Nitrato  de 
plata,  *>'p. 

The  U.  S.  and  Br.  Pharmacopoeias  do  not 
give  processes  for  making  this  salt.  The  U. 
S.  Pharmacopoeia  1870  gave  the  following: 
"  Take  of  Silver,  in  small  pieces,  two  troy- 
ounoea;  Nitric  Acid  two  troyouncea  and  a  half; 
Distilled  Water  a  sufficient  quantity.  Mix  the 
Acid  with  a  iluidounce  of  Distilled  Water  in  a 
porcelain  capsule,  add  the  Silver  to  the  mix- 
ture, cover  it  with  an  inverted  glass  funnel, 
resting  within  the  edge  of  the  capsule,  and  apply 
a  gentle  heat  until  the  metal  is  dissolved,  and 
red  vapors  cease  to  be  produced;  then  remove 
the  funnel,  and,  increasing  the  heat,  evaporate 
the  solution  to  dryness.  Melt  the  dry  mass, 
and  continue  the  heat,  stirring  constantly  with  a 
glass  rod,  until  free  nitric  acid  is  entirely  dissi- 
pated. Dissolve  the  melted  salt,  when  cold,  in 
six  fluidounces  of  Distilled  Water,  allow  the 
insoluble  matter  to  subside,  and  decant  the  clear 
solution.  Mix  the  residue  with  a  fluidounce  of 
Distilled  Water,  filter  through  paper,  and,  hav- 
ing added  the  filtrate  to  the  decanted  solution, 
evaporate  the  liquid  until  a  pellicle  begins  to 
form,  and  set  it  aside  in  a  warm  place  to  crystal- 
lize. Lastly,  drain  the  crystals  in  a  glass  fun- 
nel until  dry,  and  preserve  them  in  a  well- 
stoppered  bottle.  By  evaporating  the  mother- 
water,  more  crystals  may  be  obtained."  U.  S. 
1870. 

In  the  above  process  two  details  deserve 
notice.  One  of  these  is  the  direction  to  cover 
the  materials  in  the  evaporating  dish,  during 
the  continuance  of  the  reaction,  with  a  glass 
funnel.  This  is  in  order  to  prevent  the  escape 
of  fumes  and  to  economize  the  nitric  acid,  a 
portion  of  which  rises  in  vapor,  and,  being 
condensed  on  the  inner  surface  of  the  funnel, 
falls  again  into  the  dish.  The  second  detail  is 
the  fusion  of  the  salt  before  being  dissolved; 
the  effect  is  to  decompose  any  copper  nitrate 
that  might  have  been  derived  from  the  silver, 
which,  if  coin  be  employed,  always  contains 
copper.  The  heat  decomposes  the  copper 
nitrate,  and  the  comparatively  insoluble  oxide  is 


formed,  which  remains  on  the  filter  when  the 
mass  is  subsequently  dissolved  in  water  and 
filtered,  the  silver  nitrate  not  being  decomposed 
by  the  heat  used. 

A  practical  method  used  in  Calcutta  for 
separating  the  copper  nitrate  depends  upon  the 
fact  that  strong  nitric  acid  only  slightly  dissolves 
silver  nitrate  in  the  presence  of  copper  nitrate. 
The  silver  nitrate  is  crystallized  out  from  the 
first  solution  as  long  as  it  can  be  obtained  pure, 
and  the  bluish-green  mother  liquor  is  evaporated 
to  dryness;  the  powdered  salt,  placed  in  a 
funnel  stopped  with  asbestos,  is  percolated 
with  nitric  acid  (sp.  gr.  1.42).  This  washes 
out  all  of  the  copper  nitrate,  and  the  silver 
nitrate  can  be  freed  from  the  adhering  nitric 
acid  by  heat.    (P.  J.,  1897,  61.) 

During  the  solution  of  silver  in  nitric  acid, 
part  of  the  acid  is  decomposed  and  nitric  oxide 
is  given  off,  which  becomes  red  by  contact  with 
the  atmosphere,  and  the  oxygen  oxidizes  the 
silver.  This  is  taken  up  by  the  remainder  of 
the  acid,  and  produces  silver  nitrate  in  solution, 
which,  by  due  evaporation,  furnishes  crystals 
of  the  salt.  The  silver  should  be  pure,  and  the 
acid  diluted  for  the  purpose  of  promoting  its 
action.  If  the  silver  contain  copper,  the  solu- 
tion will  have  a  greenish  tint,  not  disappearing 
on  the  application  of  heat;  and  if  a  minute 
portion  of  gold  be  present,  it  will  be  left  un- 
dissolved as  a  black  powder.  The  acid  also 
should  be  pure.  The  commercial  nitric  acid, 
as  it  frequently  contains  both  hydrochloric  and 
sulphuric  acids,  should  never  be  used.  The  hy- 
drochloric acid  gives  rise  to  an  insoluble  chlo- 
ride, anil  the  sulphuric,  to  the  sparingly  soluble 
silver  sulphate.  It  is  desirable  that  pure  silver, 
free  from  copper,  should  be  used  in  this  pro- 
cess. As  silver  coin  always  contains  copper, 
it  should  be  panned  before  being  employed. 
For  this  purpose,  according  to  the  method  of 
Lienau,  it  should  be  dissolved  in  nitric  acid,  and 
the  solution  precipitated  by  chlorine  water, 
which  throws  down  the  silver  only  in  the  form 
of  chloride.  The  precipitate  is  to  be  well 
washed  with  chlorine  water,  then  dissolved  in 
solution  of  ammonia,  and  precipitated  by  clean 
copper  wire.  The  silver  is  deposited  as  a  black 
powder,  which,  when  washed  with  solution  of 
ammonia,  is  perfectly  pure.  (A.  J.  P.,  1862, 
p.  368.)  For  an  account  of  the  manufacture 
of  silver  nitrate,  see  D.  C,  1887,  p.  3. 

Properties. — Silver  nitrate  is  in  "  colorless, 
transparent,  tabular,  rhombic  crystals,  becoming 
gray  or  grayish-black  on  exposure  to  light  in 
the  presence  of  organic  matter;  without  odor, 
but  having  a  bitter,  caustic,  and  strongly  metallic 
taste.  Soluble  in  0.54  part  of  water,  and  in 
24  parts  of  alcohol  at  25°  C.  (77°  F.) ;  in  0.1 
part  of  boiling  water,  and  in  5  parts  of  boiling 
alcohol.  WTien  heated  in  a  porcelain  crucible 
to  about  200°  C.  (392°  F.),  the  salt  melts,  form- 
ing a  faintly  yellow  liquid,  which,  on  cooling, 
congeals  to  a  pure  white,  crystalline  mass.  At 
a  higher  temperature  it  is  gradually  decomposed 
with    evolution    of    nitrous    vapors."     U.    8. 
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"  Soluble  iu  ether  and  glycerin."  Br.  The  solu- 
tion stains  the  skin  an  indelible  black  color,  and 
is  itself  discolored  by  the  most  minute  portion 
of  organic  matter,  for  which  it  forms  a  delicate 
test.  The  affinity  of  this  salt  for  animal  matter 
is  evinced  by  its  forming  definite  compounds 
with  albumin  and  fibrin.  The  solution  also 
stains  linen  and  muslin  in  a  similar  manner,  and 
hence  its  use  in  making  the  so-called  indelible 
ink.  To  remove  these  stains,  W.  B.  Herapath 
advises  to  let  fall  on  the  moistened  spots  a  few 
drops  of  tincture  of  iodine,  which  converts  the 
silver  into  silver  iodide.  The  iodide  is  then  dis- 
solved by  a  solution  of  sodium  thiosulphate,  made 
with  from  half  a  drachm  to  a  fluidounce  of 
water,  or  by  a  moderately  diluted  solution  of 
potassium  hydroxide,  and  the  spots  are  washed 
out  with  warm  water.  Silver  stains  may  also  be 
taken  out  by  a  solution  of  two  and  a  half 
drachms  of  potassium  cyanide,  and  fifteen  grains 
of  iodine,  in  three  fluidounces  of  water.  H. 
Kraetzer  recommends,  instead  of  potassium  cy- 
anide, a  solution  of  10  parts  ammonium  chloride 
and  10  parts  corrosive  sublimate  in  100  parts  of 
water,  with  which  the  stains  are  said  to  be 
removed  readily  from  the  hands,  and  from 
linen,  wool,  and  cotton  without  injuring  the 
fabric.  (A.  Pharm.,  1880,  52.)  Silver  nitrate 
is  incompatible  with  most  spring  and  river 
waters,  on  account  of  a  little  common  salt 
usually  contained  in  them;  with  soluble  chlo- 
rides; with  hydrogen  sulphide,  sulphuric,  hy- 
drochloric, and  tartaric  acids,  and  their  salts; 
with  the  alkalies  and  their  carbonates;  with 
lime  water,  and  with  astringent  infusions.  It 
is  sometimes  improperly  prescribed  in  pill  with 
tannic  acid,  by  which  it  is  decomposed.  Silver 
nitrate  is  an  anhydrous  salt,  consisting  of  one 
atom  of  silver,  combined  with  the  monatomic 
group  characteristic  of  nitric  acid. 

Impurities  and  Tests. — Hydrochloric  acid  or 
a  solution  of  sodium  chloride,  added  in  excess 
to  one  of  silver  nitrate,  should  throw  down 
the  whole  of  the  silver  as  a  white  curdy  pre- 
cipitate (darkening  on  exposure  to  light),  and 
nothing  besides.  This  precipitate  should  be 
entirely  soluble  in  ammonia.  If  not  so,  the 
insoluble  part  is  probably  lead  chloride.  If 
the  supernatant  liquid,  after  the  removal  of 
the  precipitate,  be  discolored  or  precipitated 
by  hydrogen  sulphide,  the  fact  shows  the  pres- 
ence of  metallic  matter,  which  is  probably  cop- 
per or  some  remains  of  lead,  or  both.  The 
solution,  after  precipitation  by  hydrochloric  acid 
and  filtration,  should  leave  no  residue  when 
evaporated.  A  piece  of  the  salt,  heated  on 
charcoal  by  the  blow-pipe,  melts,  deflagrates, 
and  leaves  behind  a  whitish  metallic  coating. 
After  all,  the  best  sign  of  the  purity  of  silver 
nitrate  is  the  characteristic  appearance  of  the 
crystals.  "An  aqueous  solution  of  the  salt  is 
neutral  to  litmus  paper,  and  yields,  with  hy- 
drochloric acid,  a  white  precipitate,  which  is 
readily  dissolved  by  ammonia  water,  the  liquid 
not  acquiring  a  blue  color  (absence  of  copper). 
If  5  Cc.  of  an  aqueous  solution  of  the  salt  (1 


in  10)  be  mixed  with  20  Cc.  of  hot  diluted 
sulphuric  acid,  and  heated  to  boiling,  no  tur- 
bidity should  be  perceptible,  and  upon  standing, 
no  white  precipitate  should  be  deposited  (ab- 
sence of  lead).  If  a  portion  of  an  aqueous 
solution  (1  in  10)  be  completely  precipitated 
by  hydrochloric  acid,  filtered,  and  the  filtrate 
evaporated  to  dryness,  no  residue  should  be  left 
(absence  of  foreign  salts).  If  0.5  Gm.  of 
Silver  Nitrate,  dissolved  in  10  Cc.  of  distilled 
water,  be  well  mixed  with  30  Cc.  of  tenth-nor- 
mal sodium  chloride  V.S.  and  3  drops  of  potas- 
sium chromate  T.S.,  not  more  than  0.4  Cc.  of 
tenth-normal  silver  nitrate  V.S  should  be  re- 
quired to  impart  to  the  liquid  a  permanent  red 
color."  U.  S.  "  1  gramme  dissolved  in  15  cubic 
centimetres  of  water  affords  with  hydrochloric 
acid  a  precipitate,  which,  when  thoroughly 
washed  and  dried,  should  weigh  0.S13  gramme. 
The  filtrate,  when  evaporated  to  dryness  on  a 
water-bath,  should  leave  no  residue."  Br. 

Uses. — When  silver  nitrate  in  a  pure  state 
is  brought  in  contact  with  a  living  tissue,  it 
acts  as  an  eseharotic.  Owing  to  the  formation 
of  a  dense  film  of  coagulated  albumin,  the 
depth  of  its  action  is  very  limited ;  the  albumin- 
ous coating  is  at  first  white,  but  soon  becomes 
blackish,  owing  to  the  reduction  of  the  silver. 
The  aqueous  solution  of  the  salt  is,  if  not  too 
strong,  a  local  stimulant  and  astringent,  and 
is  very  largely  employed  (20  grains  in  a  fluid- 
ounce)  in  ordinary  angina,  or  more  concen- 
trated (30  grains  in  a  fluidounce)  in  diphtheria. 
and  is  also  used  in  inflammations  of  the  urethral 
and  conjunctival  mucous  membrane ;  for  the 
latter  purpose  the  strength  should  usually  not 
exceed  one  or  two  grains  to  the  ounce.  As  a 
counter-irritant,  stimulant,  and  alterative,  or 
an  eseharotic  in  various  external  ulcerations, 
morbid  growths,  etc.,  silver  nitrate  finds  a  very 
wide  use.  It  is  largely  employed,  also,  inter- 
nally in  inflammations  and  ulcerations  of  the 
alimentary  tract,  such  as  subacute  gastritis, 
pyrosis,  ulcer  of  the  stomach,  chronic  diarrhoea, 
catarrh  of  the  gall  ducts,  etc.  In  all  stomachic 
diseases  it  should  be  given  half  an  hour  before 
eating,  so  as  to  reach  as  thoroughly  as  possible 
the  gastric  mucous  membrane.  Boudin  of 
Marseilles,  employed  it  in  typhoid  fever,  and 
Wm.  Pepper  followed  this  practice  with 
asserted  brilliant  results.  As  it  has  been  found 
in  all  the  tissues  of  the  body,  it  is  undoubtedly 
absorbed.  It  is  soluble  in  peptones,  and  is 
probably  so  taken  up,  although  some  believe 
that  it  is  converted  in  the  stomach  into  a  soluble 
double  chloride  with  sodium  or  potassium.  It 
is  never  used  in  practical  medicine  to  produce 
an  acute  impression  on  the  general  sj'stem,  but 
was  at  one  time  much  employed  as  a  slowly 
acting  alterative  in  certain  nervous  affections, 
especially  epilepsy  and  chronic  spinal  inflamma- 
tions, such  as  locomotor  ataxia,  spasmodic  tabes, 
tabes  dorsalis,  etc.,  but  this  method  of  treatment 
has  about  passed  out  of  vogue.  The  occasional 
production  of  a  slate-colored  discoloration  of 
the  skin  is  a  great  drawback  to  the  long-con- 
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tinned  use  of  the  nitrate,  but  it  probably  never 
occurs  under  a  course  of  the  remedy  of  less 
than  two  months.  It  affects  also  the  mucous 
membrane,  and,  according  to  Branson  (con- 
firmed by  Win.  Pepper),  an  indication  of  the 
approach  of  discoloration  is  furnished  by  the 
occurrence  of  a  dark  blue  line  on  the  edges  of 
the  gums,  very  similar  to  that  produced  by  lead, 
but  somewhat  darker.  When  once  produced,  the 
discoloration  seem?  to  be  permanent,  although 
L.  P.  Yandell  has  reported  two  eases  in  which 
the  discoloration  of  the  skin  disappeared  during 
a  course  of  potassium  iodide.  (N.  R.,  July, 
1873.) 

For  internal  exhibition,  the  physician  should 
always  prescribe  the  crystals,  and  never  direct 
the  fused  nitrate,  which  may  not  be  pure.  Sil- 
ver nitrate  should  always  be  given  in  pill,  as 
the  solution  is  decomposed  by  the  liquids  of 
the  mouth.  It  should  not  be  made  up  into  pill 
with  crumb  of  bread,  as  this  contains  common 
salt,  but  with  some  vegetable  powder  and  muci- 
lage, preferably  powdered  sugar  of  milk  with 
an  excipient  of  glycerito  of  starch.  Hut,  as  all 
organic  substances  decompose  it  more  or  less. 
V6e  proposes  the  use  of  inorganic  matter,  such 
as  potassium  nitrate,  or  preferably  pure  silica 
obtained  by  precipitating  one  of  the  silicates  by 
an  acid,  and  washing  it.  The  least  possible 
proportion  of  tragacanth  may  be  used  to  give 
adhesiveness  to  the  mass.  (./.  /'.  ('.,  Mai.  1864, 
p.  ins.) 

When  ingested  in  sufficient  dose,  silver  nitrate 
is  a  violent  poison,  and  has  several  times  caused 
death.  The  symptoms  are  those  of  toxic  gas- 
troenteritis, with  marked  constitutional  dis- 
turbance, especially  coma,  convulsions,  paraly- 
sis, and  profound  alteration  of  the  respiration. 
The  treatment  of  the  poisoning  resolves  itself 
into  the  use  of  the  ordinary  antidotes  (common 
salt,  soap,  alkalies,  etc.),  and  the  use  of  stim- 
ulants to  maintain  the  circulation  if  needed. 

Dose,  one- fourth  to  one-half  grain  (0.016 
to  0.032  Gm.). 

Off.  Prep. Argenti  Nitras  "Fusus,  U.  F.  i Br.)  ; 

Argenti  Nitras  Mitigatus.  U.  S-,  Br. 

ARGENTI  NITRAS  FUSUS.  U.  S.  (Br.) 

MOULDED  SILVER  NITRATE  [Fused  Silver  Nitrate. 
Lunar  Caustic,  Toughened  Caustic] 

(jir-gcn'tl  nl'tras  fu'su6) 


Argenti  Nitras  Induratus,  Br.;  Fused  Nitrate  of 
Silver,  Lapis  Infernalis.  Argentum  Nitricum  Fusiim  : 
Crayons  d'Azotate  d' Argent.  Fr.  Cod.;  Azotas  (Nitras) 
Argenticus  Fusus ;  Azotate  d'Argent  fondu,  Pierre 
infernale,  Fr. ;  Geharteter  Hollenstein,  Geschmolzenes 
Salpetersaures  Silberoxyd,  Silbernitrat.  G. ;  Nltrato  di 
argento  fuso,  It.;  Nitrato  argentico  fundldo,  Piedra 
infernal,   Sp. 

*  "  Silver  Nitrate,  one  hundred  grammes  [or 
3  ounces  av.,  231  grains] ;  Hydrochloric  Acid, 
four  grammes  [or  62  grains].  To  the  Silver 
Nitrate,  contained  in  a  porcelain  dish,  add  the 
Hydrochloric  Acid,  and  melt  the  mixture  at  as 


low  a  temperature  as  possible.  Stir  well,  and 
pour  the  melted  mass  into  suitable  moulds.  It 
should  be  kept  in  dark  amber-colored  vials, 
protected  from  light."    U.  S. 

"Silver  Nitrate,  475  grains  (Imperial)  or 
95  grammes;  Potassium  Nitrate.  25  grama 
(Imp.)  or  5  grammes.  Fuse  and  mix  thor- 
oughly in  a  capsule  of  platinum  or  thin  porce- 
lain, and  poor  the  melted  mass  into  proper 
moulds."  Br. 

For  most  purposes  it  is  desirahle  to  have  the 
silver  nitrate  less  brittle  than  in  its  pure  state. 
J.  L.  Smith  of  Louisville,  Ky..  found  that 
this  could  be  effected  by  adding  a  little  silver 
chloride,  which  rendered  the  stick  tough,  with- 
out materially  impairing  its  elliciency.  E.  R. 
Squibb  proposed  to  accomplish  the  object  by 
adding  40  grains  of  hydrochloric  acid,  with  half 
a  fluidounce  of  distilled  water,  to  two  ounces 
of  silver  nitrate,  heating  the  mixture  by  means 
of   a   sand    hath   to   dryness,   and   then    melting 

and  nesting  into  moulds.    [Proc.  A.  Ph.   A., 

This     process     has     been     practically 
adopted  in  the  Q,  S.  Pharmacopoeia.     In  order 

to  keep  the  sticks  from  becoming  discolored  dur- 
ing  the  east  mil:  process,  it  is  advisable  to  add 
a  diluted  nitric  acid  (1  in  5)  occasionally  to 
the  melted  nitrate,  and  carefully  prevent  the 
from  becoming  overheated.  In  the  British 
prOCeSS  the  "toughening''  is  effected  by  the 
addition  of  5  per  cent,  of  potassium  nitrate. 
In  our  opinion,  this  is  not  M  efflcienl  Bfl  is 
the  use  of  hydrochloric  acid.  As  the  salt  while 
melting  penetrates  a  common  crucible,  the 
fusion  is  performed  in  one  of  porcelain  or 
platinum,  the  sin  of  which  should  be  suflicient 
to  hold  live  or  six  times  the  quantity  of  the  salt 
operated  on,  in  order  to  prevent  its  boiling  over. 

Sometimes  small  portions  of  the  liquid  are 
spurted  out,  and  the  operator  should  be  on  his 

guard  against  this  occurrence.  When  the  mans 
flows  like  oil,  it  is  completely  fused,  and  ready 
to  be  poured  into  the  moulds.  These  should 
not  be  greased,  as  the  organic  matter  would 
partially  decompose  the  fused  salt. 

Properties. — Moulded  silver  nitrate,  as  pre- 
pared by  the  above  process,  is  in  the  form 
of  hard  brittle  sticks  of  the  size  of  a  goose 
quill,  at  first  translucent,  but  quickly  becoming 
gray  or  more  or  Jess  dark  under  the  influence 
of  light,  owing  to  the  reduction  of  the  silver, 
through  organic  matter  or  conversion  through 
hydrogen  sulphide  contained  in  the  atmosphere. 
That  the  change  does  not  depend  on  the  sole 
action  of  light  has  been  proved  by  Scanlon,  who 
finds  that  silver  nitrate  in  a  clean  glass  tube  her- 
metically sealed  undergoes  no  change  by  ex- 
posure to  light.  The  sticks  often  become  dark 
colored  and  nearly  black  on  the  surface,  and 
when  broken  across,  exhibit  a  crystalline  frac- 
ture with  a  radiated  surface.  Fused  silver 
nitrate,  when  pure,  is  wholly  soluble  in  distilled 
water;  but  even  fair  samples  of  the  moulded 
salt  will  not  totally  dissolve,  a  very  scanty  black 
powder  being  left  of  reduced  silver,  arising 
probably  from  the  salt  having  been  exposed  to 
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too  strong  a  heat  in  fusion.  Stein  (S.  W.  P., 
6,  10,  1877)  recommends  a  plan  for  obtaining 
sticks  of  lunar  caustic  of  special  diameter  or 
length  by  taking  a  glass  tube  or  rod  of  the  re- 
quired outside  diameter  and  wrapping  around 
it  moistened  parchment  paper,  pasting  the 
edges,  tying  the  lower  end,  and  drying.  The 
melted  lunar  caustic  is  poured  into  the  paper 
mould,  held  upright  in  a  test  tube,  and  allowed 
to  cool  by  standing.  Elastic  crayons  of  silver 
nitrate  may  be  made  by  taking  a  laminaria 
tent  l-10th  of  an  inch  (0.002  Mm.)  in  diameter, 
dipping  it  into  thick  mucilage,  rolling  it  in 
finely  powdered  lunar  caustic,  and  drying  it. 
(Pajot.)  Entirely  black  lunar  caustic  is  some- 
times seen  in  France,  which  contains  about  2 
per  cent,  of  potassium  nitrate  and  the  same 
quantity  of  black  manganese  oxide.  Heller's 
caustic  pencils  look  like  ordinary  lead  pencils, 
and  consist  of  long,  thin  sticks  of  lunar  caustic, 
encased  in  wood;  they  may  be  sharpened  like 
lead  pencils,  and  the  point  protected  by  a 
cap  to  prevent  injury  when  not  in  use.  "A 
white,  hard  solid,  generally  in  the  form  of 
pencils  or  cones  of  a  fibrous  fracture,  becoming 
gray  or  grayish-black  on  exposure  to  light  in 
the  presence  of  organic  matter;  odorless,  and 
having  a  bitter,  caustic,  and  strongly  metallic 
taste.  Soluble,  with  the  exception  of  about 
5  percent,  of  silver  chloride,  in  0.54  part  of 
water,  and  in  24  parts  of  alcohol  at  25°  C. 
(77°  F.) ;  in  0.1  part  of  boiling  water,  and  in 
5  parts  of  boiling  alcohol.  The  portion  left 
undissolved  by  water  should  be  completely 
soluble  in  ammonia  water."  U.  S. 

Impurities  and  Tests. — Moulded  silver  ni- 
trate is  liable  to  contain  free  silver  from  hav- 
ing been  exposed  to  too  high  a  heat,  lead  and 
copper  nitrates  from  the  impurity  of  the  silver 
dissolved  in  the  acid,  and  potassium  nitrate 
from  fraudulent  admixture  or  otherwise.  Free 
silver  will  be  left  undissolved  as  a  black  pow- 
der, after  the  action  of  distilled  water.  A  very 
slight  residue  of  this  kind  is  hardly  avoidable; 
but  if  there  be  much  free  silver  it  will  be  shown 
by  the  surface  of  a  fresh  fracture  of  one 
of  the  sticks  presenting  an  unusually  dark  gray 
color.  The  mode  of  detecting  lead  and  copper 
is  explained  under  silver  nitrate.  (See  Argenti 
Nitras.)  "A  clear,  aqueous  solution  of  Moulded 
Silver  Nitrate,  decanted  from  the  insoluble  por- 
tion, should  be  neutral  to  litmus  paper,  and 
should  respond  to  the  tests  of  identity  and 
purity  stated  under  Argenti  Nitras.  If  0.5 
Gm.  of  Moulded  Silver  Nitrate,  dissolved  as 
completely  as  possible  in  10  Cc.  of  water,  be 
thoroughly  mixed  with  30  Cc.  of  tenth-normal 
sodium  chloride  V.S.  and  3  drops  of  potassium 
chromate  T.S.,  not  more  than  1.9  Cc.  of  tenth- 
normal silver  nitrate  V.S.  should  be  required  to 
impart  to  the  liquid  a  permanent  red  color." 
U.  S.  In  order  to  detect  potassium  nitrate,  a 
solution  of  the  suspected  salt  should  be  treated 
with  hydrochloric  acid  in  excess,  to  remove 
silver,  and  with  hydrogen  sulphide,  to  throw 
down  other  metals  if  they  happen  to  be  present. 


The  filtered  liquid,  if  the  salt  be  pure,  will 
entirely  evaporate  by  beat ;  if  it  contains  potas- 
sium nitrate,  this  will  be  left,  easily  known 
by  its  properties  as  a  nitrate.  This  impurity 
sometimes  exists  in  moulded  silver  nitrate  in 
large  amount,  varying,  according  to  different 
statements,  from  10  to  75  per  cent.  (See 
Argenti  Nitras  Mitigatus.)  According  to  Chris- 
tison,  it  may  be  suspected  if  the  sticks  present 
a  colorless  fracture.  Pollacci  (J.  P.  C,  4e  ser., 
xvii.  160),  states  that  if  silver  nitrate,  after 
having  been  heated  in  a  porcelain  capsule  to 
redness  and  cooled,  imparts  an  alkaline  reac- 
tion to  water,  it  contains  nitre.  In  the  Br. 
Pharmacopoeia  the  following  method  is  given 
for  testing  toughened  silver  nitrate  for  impur- 
ity; the  British  preparation  contains  no  hy- 
drochloric acid.  "  1  gramme,  dissolved  in  15 
cubic  centimetres  of  water,  should  yield  with 
hydrochloric  acid  a  precipitate  which,  when 
washed  and  dried,  should  weigh  0.8  gramme, 
and  the  filtrate  when  evaporated  should  leave 
a  white  residue." 

Uses. — Moulded  silver  nitrate  should  be  re- 
stricted to  external  use.  Externally  applied, 
the  moulded  nitrate  acts  variously  as  a  stimu- 
lant, vesicant,  and  escharotic,  and  may  be  em- 
ployed either  dissolved  in  water  or  in  the  solid 
state.  A  drachm  of  the  moulded  salt,  dissolved 
in  a  fluidounce  of  water,  forms  an  escharotic 
solution,  which  may  often  be  resorted  to  with 
advantage.  But  moulded  silver  nitrate  is  most 
frequently  employed  in  the  solid  state;  and,  as 
it  is  not  deliquescent  nor  apt  to  spread,  it 
forms  the  most  manageable  caustic  that  can  bo 
used.  If  the  moulded  nitrate  be  rubbed  gently 
over  the  moistened  skin  until  this  becomes  gray, 
it  generally  vesicates,  causing  usually  less  pain 
than  is  produced  by  cantharides.  The  fused 
nitrate  is  also  employed  to  destroy  strictures  of 
the  urethra,  warts  and  excrescences,  fungous 
flesh,  incipient  chancres,  and  the  surface  of 
other  ulcers. 

It  is  often  of  service  lightly  applied,  either 
in  concentrated  solution  or  in  stick,  to  ulcers 
in  expediting  their  cicatrization.  It  is  very 
largely  employed  in  the  local  treatment  of  in- 
flammations of  the  mucous  membrane,  as  in 
cystitis,  leucorrhcea,  gonorrhoea,  conjunctivitis, 
faucitis,  laryngitis,  etc.  In  these  cases  the 
strength  of  the  solution  must  be  adapted  to  the 
susceptibility  and  the  exact  condition  of  the 
membrane.  In  cases  of  intense  and  especially 
of  specific  inflammations,  the  solution  may  be 
a  saturated  one,  the  object  being  to  destroy  the 
specific  granulations ;  thus,  in  gonorrhoeal  con- 
junctivitis, and  in  virulent  diphtheria  faucitis, 
even  the  solid  stick  is  used  by  some  practi- 
tioners, whereas  in  ordinary  conjunctivitis  the 
strength  should  rarely  be  above  one  or  two 
grains  to  the  ounce,  and  in  faucitis  twenty  to 
forty  grains  to  the  ounce.  Strong  solutions  of 
silver  nitrate  are  sometimes  used  for  the  aborting 
of  a  gonorrhoea,  but  the  treatment  is  usually 
considered  dangerous,  as  liable  to  increase  the 
intensity  of  the  inflammation  if  unsuccessful. 
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In  the  advanced  stages  of  gonorrhoea  a  solu- 
tion of  three  to  five  grains  to  the  ounce  may  be 
injected. 

Lunar  caustic  is  also  frequently  used  as  a 
topical  remedy  in  various  superficial  inflam- 
mations. The  method  originated  in  1820,  by 
John  Higginbottom,  of  treating  erysipelas  by 
silver  nitrate  still  finds  favor  with  some  of  the 
profession.  After  thorough  washing  of  the  skin 
with  soap  and  water,  and  afterwards  with  pure 
water,  and  subsequent  drying,  a  concentrated 
solution  of  twenty  grains  of  silver  nitrate  to  a 
drachm  of  distilled  water  is  applied  freely  on 
the  inflamed  surface  and  beyond  it  on  the 
healthy  skin  by  means  of  a  linen  mop.  In  vari- 
ous inflammations  of  the  subcellular  tissues 
silver  nitrate  often  acts  advantageously;  thus, 
applied  to  the  skin  in  sufficient  concentration 
to  blacken  the  surface,  it  will  sometimes  avert 
a  felon  or  an  epididymitis.  It  lias  been  em- 
ployed by  injection  for  the  radical  cure  of 
hydrocele,  end  in  solid  stick  applied  as  a  fine 
point  to  each  pustule  of  small-pox  upon  the 
face  for  the  prevention  of  pitting. 

ARGENTI  NITRAS  MITIGATUS. 

U.  S.,  Br. 

MITIGATED  SILVER  NITRATE  [Argenti  Nitras  Dilutus. 
Pharm.  1890.  Diluted  Silver  Nitrate.  Mitigated    Caustic] 

(iir-pen'ti   ni'tras  mlt-j-g&'tils) 

"  It  should  contain  not  less  than  33.3  percent, 
of  pure  Silver  Nitrate."   U.  8. 

Silver  and  Potassium  NItrntp  ;  Lapis  infernalls 
nitratus  ;  Crayons  d'Azotate  d' Argent  mitlge\  Pierre 
infernale  dilute,  Fr.  ■  Argentum  Mtricum  rum  Knllo 
nitrico,  P.  G. :  Salpeterhaltlges  Silbernltrat.  Sal- 
peterhaltlgrr  Iiollenstein,  O. ;  Mtrato  di  argento  fuso 
con  nitrato  di  potasslo.  It. ;  Nitrato  argentlco  mit- 
igado,   l'iedra  infernal  mltigada,  Sp. 

* "  Silver  nitrate,  thirty  grammes  [or  463 
grains]  ;  Potassium  Nitrate,  sixty  grammes  [or 
2  ounces  av.,  51  grains].  Melt  the  salts 
together  in  a  porcelain  crucible,  at  as  low  a 
temperature  as  possible,  stirring  the  melted 
mass  well  until  it  flows  smoothly.  Then  pour 
it  into  suitable  moulds.  It  should  be  kept  in 
dark  amber-colored  vials,  protected  from  light." 
U.  S. 

"Silver  Nitrate,  1  ounce  (Imperial)  or  20 
grammes;  Potassium  Nitrate,  2  ounces  (Imp.) 
or  40  grammes.  Fuse  and  mix  thoroughly  in 
a  capsule  of  platinum  or  thin  porcelain,  and 
pour  the  melted  mass  into  proper  moulds."  Br. 

The  introduction  of  these  preparations  grew 
out  of  the  frequent  demand  for  a  fused  silver 
nitrate  which  would  not  be  so  severe  in  its 
action  as  the  pure  article.  The  manufacturers 
have  been  furnishing  for  many  years  a  "  No.  2 
Lunar  Caustic,"  which  contains  67  per  cent,  of 
pure  silver  nitrate;  the  diluted  nitrate  of  the 
U.  S.  P.  1880  contained  50  per  cent,  of  lunar 
caustic,  but  the  present  Pharmacopoeia  has 
further  reduced  the  strength  to  33.3  per  cent., 
and  it  is  now  identical  with  the  British  prepa- 
ration. 


Properties.— Mitigated  silver  nitrate  is  offi- 
cially described  as  "a  white,  hard  solid,  gen- 
erally in  the  form  of  pencils  or  cones  of  a  finely 
granular  fracture,  becoming  gray  or  grayish- 
black  on  exposure  to  light  in  the  presence  of 
organic  matter;  odorless,  and  having  a  caustic, 
metallic  taste.  Its  aqueous  solution  is  neutral 
to  litmus  paper.  Each  of  its  constituents  re- 
tains the  solubility  in  water  and  in  alcohol 
stated  respectively  under  Argenti  Nitras  and 
Potassii  Nitras.  An  aqueous  solution  of  Miti- 
gated Silver  Nitrate  yields  with  a  slight  excess 
of  hydrochloric  acid  a  white  precipitate,  which 
is  readily  soluble  in  ammonia  water.  The  fil- 
trate from  this  precipitate,  when  evaporated  to 
dryness,  yields  a  white  residue  which  is  com- 
pletely soluble  in  water,  and  this  solution,  when 
concentrated,  affords  a  white,  crystalline  pre- 
cipitate with  sodium  bitartrate  T.S.  If  1  drop 
of  diphenylamine  T.S.  be  mixed  with  5  (Y.  of 
an  aqueous  solution  of  the  salt  in  a  test  tube, 
and  sulphuric  acid  be  carefully  poured  in,  so 
as  to  form  a  separate  layer,  a  blue  color  will 
appear  at  the  line  of  contact.  If  to  an  aque- 
ons  solution  of  Mitigated  Silver  Nitrate  a 
Blight  excess  of  ammonia  water  be  added,  it 
should  neither  assume  a  blue  color  (absence  of 
copper),  nor  show  any  turbidity  (absence  of 
I  tad  and  bismuth.)  If  1  Gm.  of  Mitigated 
Silver  Nitrate,  dissolved  in  10  (V.  of  water,  be 
well  mixed  with  '20  (V.  of  tenth-normal  sodium 
chloride  Y.S.  and  3  drops  of  potassium  ehlO* 
mate  T.S.,  not  more  than  0.3  O.  of  tenth- 
normal silver  nitrate  Y.S.  should  be  required  to 
impart  to  the  liquid  a  permanent  red  color." 
r.  S. 

u  White  or  gnyish-white  cylindrical  rods  or 
cones;  freely  soluble  in  water,  but  only  spar- 
ingly so  in  alcohol  (90  per  cent.).  .  .  3  grammes 
dissolved  in  15  cubic  centimetres  of  water 
should  afford  with  hydrochloric  acid  a  precipi- 
tate, which,  after  washing  with  hot  water  and 
drying,  weighs  0.843  gramme."  Br. 

Uses. — This  preparation  is  used  only  exter- 
nally. It  is  similar  in  its  action  to  the  fused 
nitrate,  but  less  energetic. 

ARGENTI  OXIDUM.  U.  S.,  Br. 

SILVER  OXIDE 

(ar-g^n'tl    6x'|-dum) 

Ag80  =  230.12 

"  It  should  contain  99.8  percent,  of  pure 
Silver  Oxide,  corresponding  to  not  less  than 
92.9  percent,  of  pure  metallic  silver,  and  should 
be  kept  in  dark  amber-colored  vials.  Silver 
Oxide  should  not  be  triturated  with  readily 
oxidizable  or  combustible  substances,  and  should 
not  be  brought  in  contact  with  ammonia."  U.  S. 
"  Silver  Oxide,  AgaO,  is  prepared  by  mixing 
solutions  of  silver  nitrate  and  calcium  hy- 
droxide." Br. 

Argentum  Oxydatum.  Argentic  Oxide  ;  Oxyde  d'Ar- 
gent,  Fr. ;  Silberoxyd,  O. 
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A  process  for  preparing  silver  oxide  has  not 
been  adopted  in  either  of  the  present  U.  S.  or 
Br.  Pharmacopoeias;  that  of  the  U.  S.  Pharma- 
copoeia of  1870  is  as  follows :  "  Take  of  Nitrate 
of  Silver  four  troy  ounces;  Distilled  Water  half 
a  pint;  Solution  of  Potassa  a  pint  and  a  half, 
or  a  sufficient  quantity.  Dissolve  the  Nitrate 
of  Silver  in  the  Water,  and  to  the  solution  add 
Solution  of  Potassa  so  long  as  it  produces  a 
precipitate.  Wash  this  repeatedly  with  water 
until  the  washings  are  nearly  tasteless.  Lastly, 
dry  the  precipitate  and  keep  it  in  a  well- 
stopped  bottle,  protected  from  the  light."  U.  S. 
1870. 

Silver  oxide  was  introduced  into  the  U.  S. 
Pharmacopoeia  of  1850,  and  was  adopted  in  the 
Br.  Pharmacopoeia  from  the  Dublin.  In  the 
processes  for  making  it,  silver  nitrate  is  decom- 
posed by  potassium  hydroxide  or  lime,  the  oxide 
being  precipitated,  and  potassium  nitrate  or 
calcium  nitrate,  as  the  case  may  be,  remaining 
in  solution.  When  thus  obtained,  the  oxide  is 
an  olive-brown  powder.  If  the  potassium  hy- 
droxide used  be  not  wholly  free  from  carbon 
dioxide  the  precipitated  oxide  will  be  contam- 
inated with  some  silver  carbonate.  According 
to  Borland  of  London,  the  carbonate  is  some- 
times sold  for  the  oxide.  A  third  process 
for  obtaining  this  oxide  is  that  of  Gregory, 
which  consists  in  boiling  the  moist,  recently 
prepared  silver  chloride  with  a  very  strong  solu- 
tion of  potassium  hydroxide  (sp.  gr.  1.25  to 
1.30),  when  by  double  decomposition,  silver 
oxide  and  potassium  chloride  are  formed. 

Properties  and  Tests. — "A  heavy,  dark 
brownish-black  powder,  liable  to  reduction  by 
exposure  to  light,  odorless,  and  having  a  metallic 
taste.  Very  slightly  soluble  in  water,  to  which 
it  imparts  an  alkaline  reaction;  insoluble  in 
alcohol;  it  is  readily  and  completely  soluble  in 
nitric  acid  without  effervescence  (absence  of 
carbonate  or  chloride).  When  heated  in  a  por- 
celain crucible  to  about  250°  to  300°  C.  (482° 
to  572°  F.),  it  is  rapidly  decomposed,  with  the 
evolution  of  oxygen,  leaving  a  residue  of 
metallic  silver.  The  solution  of  the  Oxide  in 
nitric  acid  should  be  colorless,  and  should 
respond  to  the  reactions  and  tests  stated  under 
Argenti  Nitras.  If  0.5  Gm.  of  the  Oxide  be 
ignited  in  a  porcelain  crucible,  it  should  yield 
not  less  than  0.464  Gm.  of  pure  metallic  silver." 
V.  S. 

"A  brown  powder,  which  at  a  low  red  heat 
gives  off  oxygen  and  yields  metallic  silver.  It 
dissolves  in  nitric  acid  without  the  evolution  of 
any  reddish  fumes  (absence  of  metallic  silver). 
Each  gramme,  dissolved  in  nitric  acid,  should 
yield  with  hydrochloric  acid  a  precipitate,  which 
when  thoroughly  washed  and  dried,  weighs  1.237 
grammes.  It  should  yield  no  characteristic  reac- 
tion with  the  tests  for  lead,  copper,  or  iron. 
Silver  Oxide  is  liable  to  decompose  with 
violence  when  mixed  with  creosote,  phenol,  po- 
tassium permanganate,  and  many  other  sub- 
stances.'^ Br.  When  its  solution  in  nitric  acid 
is  precipitated  bv  sodium  chloride  in  excess,  the 
(13) 


supernatant  liquid  is  not  discolored  by  am- 
monium sulphide.  The  non-action  of  this  test 
shows  the  absence  of  most  foreign  metals, 
especially  copper  and  lead.  It  parts  with  its 
oxygen  with  great  facility,  being  decomposed 
by  many  organic  substances;  in  this  way  it 
causes  sulphur,  amorphous  phosphorus,  or  tan- 
nin to  take  fire  when  rubbed  together  with  it 
quite   dry,    in    a   mortar. 

Uses. — This  oxide  has  been  proposed  as  a 
substitute  for  silver  nitrate,  as  having  the  gen- 
eral therapeutic  virtues  of  the  latter,  without  its 
escharotie  effect  and  its  objectionable  property 
of  discoloring  the  skin.  Experience,  however, 
has  shown  that  it  will  tint  the  skin.  (N.  T.  M. 
J.,  June,  1869;  P.  M.  T.,  vi.)  It  may  be  used 
in  gastric  and  other  catarrhs  but  is  inferior  to 
the  nitrate.  If  pills  are  ordered,  they  should 
not  be  made  with  honey,  confection  of  rose,  or 
other  excipient  containing  glucose ;  and,  indeed, 
most  organic  substances,  especially  in  a  moist 
state,  deoxidize  the  oxide,  reviving  the  silver. 
A  case  is  recorded  in  which  pills  containing  it 
exploded  violently  in  the  pocket  of  the  patient. 
(See  Jackson,  P.  J.,  xi.  552.)  An  ointment 
from  five  to  ten  grains  to  the  drachm,  has  been 
used  as  an  application  to  venereal  sores,  and 
to  the  urethral  membrane  in  gonorrhoea;  it 
should  be  smeared  on  a  bougie. 

Dose,  one  grain  (0.065  Gm.). 

ARGENTUM 

SILVER 

( ar-g en'tum ) 

Ag=  107.12 

Argentum  puriflcatum  ;  Argent  rafflne\  Argent,  F r. ; 
Sllber,  Itaffinirtes  Silber,  G. ;  Argento,  It.;  Plata,  Sp. 

Silver  is  found  at  times  in  the  metallic  state, 
usually  crystallized,  also  associated  with  gold, 
antimony,  arsenic,  or  mercury;  but  usually 
it  occurs  as  a  sulphide,  pure  or  mixed  with 
other  sulphides,  as  those  of  copper,  lead,  and 
antimony.     It  is  sometimes  found  as  a  chloride. 

The  most  productive  mines  of  silver  are 
found  on  this  continent,  being  those  of  Mexico 
and  Peru  and  our  own  Rocky  Mountain  States 
and  Territories;  the  richest  in  Europe  are  those 
of  Norway,  Hungary,  and  Transylvania.  Mines 
have  been  opened  and  profitably  worked  in 
California  and  Nevada,  but  at  present  it  is 
chiefly  Colorado  and  Montana  which  furnish  the 
great  bulk  of  the  American  silver  production. 
Idaho,  Utah,  and  Arizona  also  contain  very  rich 
silver  deposits.  The  principal  ore  is  the  sul- 
phide. The  mineral  containing  silver  which 
is  most  disseminated  is  argentiferous  galena, 
which  is  lead  sulphide  containing  a  little  silver 
sulphide.  Argentiferous  galena  exists  in  several 
localities  in  the  United  States.  Native  silver 
is  associated,  in  small  quantities,  with  the  native 
copper  of  the  Lake  Superior  region,  and  a 
little  of  it  has  come  into  the  market.  The  two 
metals,  though  more  or  less  mixed,  are  yet 
quite  distinct,  never  being  alloyed  to  any  con- 
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siderable  extent,  showing  conclusively  that  the 
deposits  have  not  undergone  igneous  fusion 
at  any  time,  but  that  the  metals  have  deposited 
from  solution.  The  production  of  silver  in  the 
United  States  for  1902  was  55,500,000  troy- 
ounces,  valued  at  $29,415,000 ;  for  1903,  54,300, 
000  troyounces,  valued  at  $29,322,000,  and  for 
1904,  53,603,000  troyounces,  valued  at  $30,982, 
534.  The  United  States  production  is  exceeded 
only  by  that  of  Mexico  and  these  two  countries 
furnish  almost  exactly  two-thirds  of  the  world's 
production  of  silver. 

Extraction. — Silver  is  extracted  from  its  ores 
by  two  principal  processes,  amalgamation  and 
cupellation.  When  the  ore  is  principally  the  sul- 
phide, it  is  mixed  with  a  tenth  of  sodium  chlo- 
ride and  roasted  in  reverberatory  furnaces.  As 
fast  as  the  sulphide  is  oxidized  to  sulphate,  this 
reacts  with  the  sodium  chloride,  forming  silver 
chloride  and  sodium  sulphate.  The  roasted  mass 
is  then  reduced  to  very  line  powder,  mixed  with 
half  its  weight  of  mercury,  £  of  its  weight  of 
water,  and  about  l-17th  of  iron  in  flat  pit 
and  subjected  for  sixteen  or  eighteen  hours  to 
constant  Agitation  in  barrels  turned  by  ma- 
chinery. The  chlorine  combines  with  the  iron, 
and  remains  in  solution  as  iron  chloride,  while 
the  reduced  silver  forms  an  amalgam  with  the 
mercury.  The  amalgam  is  then  subjected  to 
pressure  in  leather  bagB,  through  the  pom  of 
which  the  excess  of  mercury  passes.  :i  solid 
amalgam  being  left  behind.  This  is  then  sub- 
jected to  heat  in  a  distillatory  apparatus,  by 
means  of  which  the  mercury  is  separated  from 
the  silver,  which  is  left  in  a  porous  mass.  In 
Peru  and  Mexico  the  process  is  similar  to  that 
above  given,  common  salt  and  mercury  being 
used;  but  slaked  lime  and  iron  sulphide  are 
also  employed,  with  little  effect. 

When  argentiferous  galenas  are  worked  for 

the  silver  they  contain,  they  are  at  first  reduced, 
and  the  argentiferous  lead  obtained  is  fused 
on  a  large,  oval,  shallow  vessel  called  a  tettf 
and  exposed  to  the  blast  of  a  bellows,  whereby 
the  lead  is  oxidized,  half  vitrified,  and  driven 
off  the  test  in  scales,  in  the  form  of  litharge. 
The  operation  being  continued  on  successive 
portions  of  argentiferous  lead,  the  whole  of 
the  lead  is  separated,  and  the  silver,  not  being 
oxidizable,  accumulates  on  the  test  as  a  brilliant 
fused  mass,  until  its  amount  is  sufficient  to 
be  removed.  The  time  required  for  the  separa- 
tion is  much  abridged  by  the  process  of  Pat- 
tinson.  This  consists  in  allowing  the  melted 
alloy  to  cool  slowly,  and  separating  the  crystals 
which  first  form,  consisting  mainly  of  lead,  by 
means  of  a  perforated  ladle.  The  residue  is  a 
very  fusible  alloy  of  lead  and  silver,  in  which  the 
latter  metal  is  in  large  proportion,  and  from 
which  it  can  be  easily  separated  by  cupellation 
or  other  means. 

Properties. — Silver  is  a  white  metal,  very 
brilliant,  tenacious,  malleable,  and  ductile.  In 
malleability  and  ductility  it  is  inferior  only  to 
gold.  It  is  harder  than  gold,  but  softer  than 
copper.     Its   atomic  weight  is  107.12,  symbol 


Ag,  and  sp.  gr.  from  10.4  to  10.5.  What  is 
termed  "  molecular  silver  "  is  obtained  as  a  very 
fine  powder,  by  reducing  freshly  precipitated 
silver  chloride  with  formaldehyde  in  the  pres- 
ence of  potassium  carbonate.  "  Colloidal  sil- 
ver" is  obtained  by  heating  to  100°  C.  silver 
citrate  in  a  stream  of  hydrogen  or  by  passing 
an  electric  current  between  silver  electrodes  in 
water.  It  dissolves  in  water  to  a  red  solution 
which  does  not  dialyze.  Both  these  allotropic 
forms  are  converted  into  ordinary  silver  by 
fusion.  Silver  forms  but  one  well-characterized 
oxide.  Exposed  to  a  full  red  heat,  it  enters 
into  fusion  (melting  at  954°  C),  and  exhibits 
a  brilliant  appearance.  It  is  not  oxidized  in  the 
air,  but  contracts  a  superficial  tarnish  of  silver 
sulphide  by  the  action  of  hydrogen  sulphide 
in  the  atmosphere,  from  which  it  may  be  freed 
by  waahing  it  with  a  strong  solution  of  potas- 
sium cyanide,  and.  as  soon  as  it  becomes  bright, 
waahing  it  with  water  and  drying  it.  {Chem. 
New,  1866,  p.  12.)  It  is  entirely  soluble  in 
diluted  nitric  acid.  If  any  gold  be  present, 
it  will  remain  undissolved  as  a  dark-colored 
powder.  From  the  nitric  solution  the  whole  of 
the  silver  may  be  thrown  down  by  sodium 
chloride,  as  a  white  precipitate  of  silver  chloride, 
characterized  by  being  completely  soluble  in 
ammonia.  If  the  remaining  solution  contain 
copper  or  lead,  it  will  be  precipitated  or  discol- 
ored by  bydrogen  Sulphide.  "The  solution,  de- 
prived of  silver  by  means  of  sodium  chloride, 
and  tillered,  is  not  colored,  or  but  slightly  so, 
and  is  not  precipitated  by  hydrosulphuric 
acid."  U.  S.  1870.  "  If  ammonia  be  added  in 
-  to  a  solution  of  the  metal  in  nitric  acid, 
the  resulting  fluid  exhibits  neither  color  nor 
turbidity"  ilir.  1885);  proving  the  absence 
of  copper,  lead,  and  other  metals.  "10  grains 
dissolved  in  a  little  nitric  acid,  the  solution 
diluted  with  water,  and  diluted  hydrochloric 
acid  added  in  Blight  excess,  yields  a  white  pre- 
cipitate which,  when  thoroughly  washed,  dried, 
and  heated,   weighs   13.25   grains."    Br.   1885. 

ARMORACI/E  RADIX.  Br. 

HORSERADISH  ROOT 

(iir-mo-ra'cl-se    ra'dix) 

"  The  fresh  root  of  Cochlearia  Armoracia, 
Linn.,  collected  from  cultivated  plants."  Br. 

Armoracla.Br.  1864;  Ralfort  sauvage,  Moutarde 
des  Moines,  Kadis  de  Cheval,  Cran  de  Bretagne,  Fr.  ; 
Meerrettlg,    G.;    Rabano    rusticano    (Raiz    de),   Sp. 

Roripa  Armoracia  (L.),  Hitchcock.  Coch- 
learia Armoracia  (L.),  Willd.,  Sp.  Plant,  ii. 
451;  Woodv.,  Med.  Bot.  p.  400,  t.  145.  Coch- 
learia rusticana,  Lam.  Armoracia  sativa,  Bern- 
heim. — The  root  of  this  plant  is  perennial,  send- 
ing up  numerous  very  large  leaves  from  the 
midst  of  which  a  round,  smooth,  erect,  branch- 
ing stem  rises  two  or  three  feet  in  height.  The 
radical  leaves  are  lance-shaped,  waved,  scolloped 
on  the  edges,  sometimes  pinnatifid,  and  stand 
upon  strong  footstalks.     Those  of  the  stem  are 
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much  smaller,  without  footstalks,  sometimes 
divided  at  the  edges,  sometimes  almost  entire. 
The  flowers  are  numerous,  white,  peduncled,  and 
form  thick  terminal  clusters.  The  calyx  has 
four  ovate,  deciduous  sepals,  and  the  corolla 
an  equal  number  of  obovate  petals,  twice  as 
long  as  the  calyx,  and  inserted  by  narrow  claws. 
The  pod  is  small,  elliptical,  crowned  with  the 
persistent  stigma,  and  divided  into  two  cells, 
each  containing  from  four  to  six  seeds. 

The  horse-radish,  indigenous  to  Western 
Europe,  is  to  some  extent  naturalized  in  the 
United  States,  and  is  largely  cultivated  for  cul- 
inary purposes. 

The  root,  which  is  official  in  its  fresh  state, 
is  long,  conical  at  top,  then  nearly  cylindrical 
for  some  inches,  at  last  tapering,  whitish 
externally,  very  white  internally,  fleshy,  of  a 
strong  pungent  odor  when  scraped  or  bruised, 
and  of  a  hot,  biting,  somewhat  sweetish,  and 
sometimes  bitterish  taste.  Its  virtues  are  im- 
parted to  water  and  alcohol.  They  depend 
upon  a  volatile  oil,  which  is  dissipated  by  dry- 
ing, the  root  becoming  at  first  sweetish,  and 
ultimately  insipid  and  quite  inert.  Its  acrimony 
is  also  destroyed  by  boiling.  The  oil  may  be 
obtained  by  distillation  with  water.  It  is  color- 
less or  pale  yellow,  heavier  than  water,  very 
volatile,  excessively  pungent,  acrid,  and  corro- 
sive, exciting  inflammation  and  even  vesication 
when  applied  to  the  skin.  Hubatka  considers 
it  as  identical  with  the  volatile  oil  of  mustard. 
He  combined  it  with  ammonia  and  obtained 
crystals  of  thiosinamin,  NH2.CS.N(CsH5)H, 
which  agreed  with  that  produced  from  mustard 
oil.  (J.  P.  C,  3e  ser.,  v.  42.)  According  to 
Gutret,  only  six  parts  of  it  are  obtained  from 
10,000  of  the  root.  Besides  this  principle,  the 
fresh  root  contains,  according  to  the  same  chem- 
ist, a  bitter  resin  in  minute  quantity,  sugar, 
extractive,  gum,  starch,  albumen,  acetic  acid, 
calcium  sulphate  and  acetate,  water,  and  lignin. 
A.  Hilger  found  in  the  ashes  of  the  root  of 
horse-radish  the  following:  calcium,  magne- 
sium, potassium,  a  trace  of  sodium  and  iron 
in  combination  with  sulphuric,  hydrochloric, 
carbonic,  phosphoric,  and  silicic  acids.  (Chem. 
Cb.,  p.  597,  1878;  A.  J.  P.,  1879,  p.  21.) 
From  observations  made  by  F.  L.  Winckler,  it 
may  be  inferred  that  myronic  acid  exists  in  the 
root  combined  with  potassium  hydroxide,  and 
that  it  is  from  the  reaction  between  this  acid, 
myrosine,  also  existing  in  the  root,  and  water, 
that  the  volatile  oil  is  produced,  in  the  same 
manner  as  oil  of  mustard  from  mustard  seed. 
(See  Sinapis.)  Horse-radish  when  distilled 
with  alcohol  yields  none  of  the  oil.  Buried  in 
cool  sand  the  root  may  be  kept  for  some  time 
without  material  injury. 

It  is  said  that  if  to  the  powder  of  the  dried  root 
which  has  become  apparently  inert,  the  emul- 
sion of  white  mustard  seed  containing  myrosine 
be  added,  it  reacquires  its  original  irritant  prop- 
erties; so  that  it  is  the  myrosine  and  not  the 
potassium  myronate  which  is  injured  by  dry- 


ing. Hence  the  powdered  root  may  be  added 
with  advantage  to  mustard  in  preparing  cata- 
plasms, pediluvia,  etc.     (J.  P.  C,  xxvii.  268.)  * 

Uses. — Horse-radish  is  highly  stimulant,  ex- 
citing the  stomach  when  swallowed,  and  pro- 
moting the  secretions,  especially  that  of  urine. 
Externally  it  is  rubefacient.  Its  chief  use  is  as 
a  condiment  to  promote  appetite  and  invigo- 
rate digestion. 

Dose,  half  a  drachm  (2  Gm.)  or  more,  grated 
or  cut  into  small  pieces. 

Off.  Prep. — Spiritus  Armoraciae  Compositus, 
Br. 

ARNICA.  U.  S.,  Br.  Add. 

ARNICA   [Amies  Flores,  Pharm.  1890, 
Arnica  Flowers] 

(iir'ni-ca) 

"  The  dried  flower-heads  of  Arnica  montana 
Linne  (Fam.  Composite)."  U.  S. 

Arnicas  Flores,  Br.  Add.;  Leopard's  Bane,  Wolf's 
Bane,  Mountain  Tobacco;  Fleurs  d'Arnique,  Fr.; 
Flores  Arnicae,  P.  O. ;  Wohlverleihbliithen,  Arnica- 
bliithen,  Arnika,  Blutblume,  Gemsblume,  Fallkraut, 
O. ;  Fiori  di  arnica,  It. ;  Flor  de  arnica,  Sp. 

ARNIC/E  RHIZOMA.  Br. 

ARNICA  RHIZOME 

( iir'ni-cse  rhi-zO'ma ) 

"  The  dried  rhizome  and  roots  of  Arnica 
montana,  Linn."  Br. 

Arnica  Root:  Racine  d'Arnique,  Fr. ;  Arnikawurzel, 
O.;   Ilhizoma  di   arnica,   It.;   Rizoma  de   arnica,   Sp. 

Arnica  montana,  Willd.,  Sp.  Plant,  iii.  2106; 
B.  &  T.  158. — This  is  a  perennial  herbaceous 
plant,  having  a  woody,  brownish,  horizontal 
rhizome,  from  one  to  three  inches  long,  and  two 
or  three  lines  thick,  ending  abruptly,  and  send- 
ing forth  numerous  slender  fibres  of  the  same 
color.  The  stem  is  about  a  foot  high,  cylin- 
drical, striated,  hairy,  and  terminating  in  one, 
two,  or  three  peduncles,  each  bearing  a  flower. 
The  radical  leaves  are  ovate,  entire,  ciliated, 
and  obtuse;  those  of  the  stem,  which  usually 
consist  of  two  opposite  pairs,  are  lance-shaped. 
Both  are  bright  green,  and  somewhat  pubes- 
cent on  their  upper  surface.  The  flowers  are 
yellow. 

This  plant  is  a  native  of  the  mountainous 
districts  of  Europe  and  Siberia,  and  is  found, 

1  The  French  Codex  contains  a  formula  for  a  Com- 
pound Syrup  of  Horse-radish  (Sirop  Antiscorbutique) , 
as  follows ;  Scurvy-grass,  water-cress,  horse-radish 
(root),  all  fresh,  of  each,  100  parts,  buckbean  (marsh 
trefoil),  dried,  10  parts,  bitter  orange  peel  20  parts, 
cinnamon  5  parts,  white  wine  400  parts,  sugar  500 
parts.  Thoroughly  contuse  and  comminute  the  solid 
ingredients,  macerate  for  48  hours  with  the  wine,  and 
distil  off  100  parts.  Express  and  strain  the  residue 
from  the  distillation,  clarify  the  liquid  with  white 
of  eggs,  and  strain  ;  add  300  parts  sugar,  and  make 
into  a  syrup  of  sp.  gr.  1.270  while  boiling;  with  the 
rest  of  the  sugar  and  sufficient  water  make  a  thick 
syrup,  mix  this  with  the  other  syrup,  allow  to 
cool,  then  add  the  distilled  essence.  Iodized  Syrup 
of  Horse-radish  may  be  made  by  adding  one  part  of 
lincture  of  iodine  to  ninety-nine  parts  of  the  com- 
pound syrup  above. 
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according  to  Nuttall,  in  the  northern  regions 
of  this  country,  west  of  the  Mississippi.  It 
has  been  introduced  into  England,  and  might 
no  doubt  be  cultivated  in  the  United  States. 
The  flowers,  leaves,  and  root  are  employed;  but 
the  flowers  only  are  official  in  the  U.  S.  P.  (8th 
Rev.). 

Properties. — The  whole  plant,  when  fresh, 
has  a  strong,  disagreeable  odor,  which  is  apt  to 
excite  sneezing,  and  is  diminished  by  drying. 
The  taste  is  acrid,  bitterish,  and  durable.  The 
dried  rhizome  is  cylindrical,  contorted,  and 
marked  by  scars  from  the  insertion  of  the  leaves. 
Water  extracts  its  virtues.  The  Pharmacopoeia 
thus  describes  the  flowers: 

"  Subglobular,  about  2  Cm.  long;  involucre 
campanulate-turbinate;  bracts  in  1  to  2  ranks, 
oblong,  dark  green,  pubescent;  receptacle 
slightly  convex,  deeply  pitted,  densely  short  - 
hairy;  rays  about  16,  bright  yellow,  the  ligulate 
portion  2  to  2.5  Cm.  long,  nearly  6  Mm.  broad, 
3-toothed,  7-  to  9-nerved,  pistillate;  disk  flowers 
perfect,  5-toothed,  of  a  deeper  yellow,  their 
akenes  nearly  6  Mm.  long,  slender,  tapering 
sharply  to  the  base,  flattened,  iVribbcd,  pubes- 
cent, the  pappus  nearly  a  half  longer  than  the 
akene,  of  a  single  circle  of  nearly  white  barbel- 
late  bristles;  odor  characteristic  and  agreeable; 
taste  hitter."  U.  S. 

The  U.  S.  1890  description  of  the  rhizome 
was  as   follows: 

"Rhizome  about  5  Cm.  [two  inches]  long, 
and  3  or  4  Mm.  [one-eighth  t « >  one-sixth  inch] 
thick;  externally  brown,  rough  from  leaf-scars; 
internally  whitish,  with  a  rather  thick  bark,  con- 
taining a  circle  of  resin-cells,  surrounding  the 
short,  yellowish  wood-wedges,  and  larjre,  spongy 
pith.  The  roots  numerous,  thin,  fragile,  gray- 
ish-brown, with  a  thick  bark  containing  a  circle 
of  resin-cells.  Odor  somewhat  aromatic;  teste 
pungently  aromatic  and  bitter."  U.  8.  1890. 

Bastick  (P.  J.,  x.  389)  separated  what  he 
believed  to  be  an  alkaloid  from  the  flowers,  to 
which  he  gave  the  name  of  arnicine.  The 
arnicin  of  Walz  (N.  Jahrb.  Pharm.,  xiii),  ex- 
tracted from  both  the  root  and  the  flowers,  is 
a  different  substance ;  it  is  an  amorphous  yellow 
mass  of  acrid  taste,  slightly  soluble  in  water, 
freely  in  alcohol  or  ether,  and  dissolving  also 
in  alkaline  solutions.  It  is  precipitable  from 
its  alcoholic  solution  by  tannic  acid  or  by  water. 
Walz  assigns  to  arnicin  the  formula  C20II30O4; 
other  chemists  that  of  CssHmO.  Arnicin  has 
not  been  proved  to  be  a  glucoside,  although  it 
is  decomposed  by  diluted  acids.  Sigel  (1873) 
obtained  from  dried  arnica  root  about  \  per 
cent,  of  essential  oil,  and  1  per  cent,  from  the 
fresh;  the  oil  of  the  latter  had  a  sp.  gr.  of 
0.999  at  18°  C.  (64.4°  F.).  The  oil  was  found 
to  be  a  mixture  of  various  bodies,  the  principal 
being  the  dimethyl  ether  of  thymohydroquinone, 

C10H12  -j  qCH3     boiling     at     about     235°     C. 

(445°  F.),  and  with  this,  phloryl  isobutyrate 
to  the  extent  of  one-fifth  of  the  oil,  and  the 
methyl  ether  of  a  phlorol.     {Ppxnzenstoffe,  2d 


ed.,  p.  1530.  See  also  Gildemeister  and  Hoff- 
mann, Die  Aetherische  Oele,  p.  900.)  The 
water  from  which  the  oil  separates  contains 
isobutyric  acid,  probably  also  a  little  angelic 
and  formic  acids,  but  neither  capronic  nor 
caprylic  acid,  which  had  been  pointed  out  by 
Walz.  Arnica  root  contains  inulin,  which  Drag- 
endorff  extracted  from  it  to  the  extent  of  about 
10  per  cent.  (Pharmacographia,  2d  edition,  p. 
391.) 

Uses. — Arnica  is  an  active  irritant,  which  is 
capable  when  taken  in  overdose  of  producing 
symptoms  of  violent  toxic  gastro-enteritis,  with 
great  nervous  disturbance,  reduction  or  increase 
of  the  pulse  rate,  and  collapse.  In  a  number  of 
-  of  severe  or  even  fatal  poisoning  by  it, the 
symptoms  have  been  burning  pains  in  the 
stomach,  vomiting,  choleraic  diarrhoea,  giddi- 
ness, intense  muscular  weakness,  dilated  pupils, 
Anally  complete  insensibility  and  collapse.  In 
■ome  cases  the  disturbances  of  the  gastrointes- 
tinal canal  have  been  absent,  and  the  symp- 
toms have  chiefly  been  of  cerebral  origin.  An 
ounce  of  the  tincture  (L.  L.,  Nov.  1864)  has 
produced  serious  hut  finally  not  fatal  symptoms. 

Arnica  ha.s  heen  used  in  Germany  in  the  treat- 
ment of  palsies  and  various  other  diseases,  but 
we  have  very  little  positive  knowledge  concern- 
ing its  action  upon  the  system,  and  there  is  no 
sufficient  reason  for  believing  that  it  is  valuable 
in  the  treatment  of  internal  diseases.  It  is 
largely  employed  externally  in  the  treatment 
of  bruisrs  and  sprains,  generally  in  the  form 
of  the  tincture. 

The  powdered  flowers  and  leaves  are  era- 
ployed  as  a  sternutatory;  and  the  inhabitants 
of  Savoy  and  the  VosgCS  are  said  to  substitute 
them  for  tobacco.  They  may  be  given  in  sub- 
stance or  infusion.  The  dose  of  the  powder  is 
from  five  to  twenty  grains  (0.33  to  1.3  (5m.), 
frequently  repeated.  The  infusion  may  be  pre- 
pared by  digesting  an  ounce  of  the  flowers  in 
a  pint  of  water,  of  which  from  half  a  fluid- 
ounce  to  a  fluidounce  (15  to  30  Cc.)  may  be 
given  every  three  hours.  It  should  always  be 
strained  through  linen,  in  order  to  separate  the 
fine  fibres,  which  might  irritate  the  throat.  A 
tincture  prepared  from  the  flowers  is  largely 
used  externally  in  this  country  as  a  domestic 
remedy  in  sprains,  bruises,  etc.  A  tincture 
of  the  root  is  official  in  the  British  Pharma- 
copoeia; this  would  be  preferable  for  internal 
use.    (See  Tinctura  Arnica?.) 

Dose,  of  the  flowers,  fifteen  grains  (1  6m.). 

Off.  Prep. — Tinctura  Arnicae,  U.  *9.  (from 
flowers)  ;    Tinctura  Arnicae,  Br.    (from   rhizome). 

ARSENI  IODIDUM.  U.  S.  (Br.) 

ARSENOUS  IODIDE  [Arsenic  Iodide] 

(ar'se-nl   I-dd'j-dum) 
Asl3  =  452.10 

"  It  should  contain  not  less  than  82.7  percent, 
of  iodine,  and  16.3  percent,  of  metallic  arsenic. 
Arsenous    Iodide    should    be    kept    in    amber- 
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colored,  glass-stoppered  vials,  in  a  cool  place, 
carefully  protected  from  the  light."  U.  S. 

"Arsenious  Iodide,  Asl3,  may  be  obtained 
by  the  direct  combination  of  iodine  and  arse- 
nium."   Br. 

Arsenii  Iodidum,  Br.;  Arsenic!  Iodidum,  U.  8. 
1870 ;  Iodide  of  Arsenic,  Arsenious  Iodide ;  Iodure 
d'Arsenic,  Fr. ;  Arsenicum  jodatum,  Arsenik  Jodiir, 
Arsentrijodid,   O. 

This  iodide  was  introduced  into  the  U.  S. 
Pharmacopoeia  for  the  purpose  of  being  used  in 
preparing  the  solution  of  arsenous  and  mercuric 
iodides.  It  may  be  made  by  the  direct  combi- 
nation of  its  constituents,  "with  the  aid  of  a 
gentle  heat,  but  this  form  readily  decomposes, 
the  iodine  subliming  and  condensing  in  crystals 
upon  the  upper  portion  of  the  bottle  containing 
it.  The  orange  red  crystalline  powder  now 
official  is  much  more  permanent. 

The  U.  S.  process  of  1870  is  as  follows: 
"  Take  of  Arsenic  sixty  grains;  Iodine  three 
hundred  grains.  Rub  the  Arsenic  in  a  mortar 
until  reduced  to  a  fine  powder;  then  add  the 
Iodine,  and  rub  them  together  until  they  are 
thoroughly  mixed.  Put  the  mixture  into  a 
small  flask  or  a  test-tube,  loosely  stopped,  and 
heat  it  gently  until  liquefaction  occurs.  Then 
incline  the  vessel  in  different  directions,  in  order 
that  any  portion  of  the  iodine,  which  may  have 
condensed  on  its  surface,  may  be  returned 
into  the  melted  mass.  Lastly,  pour  the  melted 
iodide  on  a  porcelain  slab,  and,  when  it  is  cold, 
break  it  into  pieces,  and  keep  it  in  a  well- 
stopped  bottle."  U.  S.  1870.  J.  F.  Babcock 
(Proc.  A.  Ph.  A.,  1875,  p.  693)  proposes  to 
make  it  by  placing  a  troyounce  of  iodine  in 
a  suitable  vessel  with  10  or  12  fluidounces  of 
water,  and  passing  hydrogen  sulphide  through 
until  the  iodine  color  is  entirely  gone;  then 
filtering,  heating  the  filtrate  until  the  odor  of 
hydrogen  sulphide  has  been  dissipated;  then 
adding  a  quarter  of  a  troyounce  of  arsenic  tri- 
oxide,  heating  until  dissolved,  filtering,  and 
evaporating  to  dryness. 

As20s  +  6HI  =  2AsL»  +  SH2O 
Nickle's  process  enables  the  operator  to  obtain 
the  salt  in  a  crystalline  condition.  Arsenic  and 
iodine  in  equivalent  proportions  are  heated  to- 
gether with  carbon  disulphide  in  a  flask,  to 
which  an  upright  condenser  is  attached,  until 
the  iodine  color  disappears.  The  solution  is 
then  evaporated  to  the  crystallizing  point. 

In  the  Ber.  d.  Chem.  Ges.,  1881,  2643,  may 
be  found  a  process  for  obtaining  this  salt 
chemically  pure,  by  making  a  hot  solution  of 
arsenic  trioxide  in  hydrochloric  acid,  and  mix- 
ing it  with  a  concentrated  solution  of  potassium 
iodide,  whereupon  the  triiodide  separates  as  a 
crystalline  powder;  this  may  be  washed  with 
hydrochloric  acid,  sp.  gr.  1.120,  until  a  portion 
of  the  washings  on  evaporation  ceases  to  leave 
a  residue  of  potassium  chloride. 

Properties — Arsenous  iodide  is  described  as 
"  an  orange-red,  inodorous,  crystalline  powder, 
stabte  when  protected  from  direct  sunlight  and 
kept  in  a  cool  place.    Soluble,  with  partial  de- 


composition, in  about  12  parts  of  water,  and  in 
about  28  parts  of  alcohol  at  25°  C.  (77°  F.) ; 
completely  soluble  in  chloroform,  carbon  disul- 
phide, or  ether.  No  loss  of  iodine  occurs  when 
Arsenous  Iodide  is  heated  upon  a  water-bath, 
but  at  higher  temperatures  it  completely  volatil- 
izes. When  warmed  with  a  few  drops  of  nitric 
acid,  brown  vapors  of  nitrous  oxide  are  evolved, 
followed  by  violet  vapors  of  iodine.  The  aque- 
ous solution  has  a  yellow  color,  is  neutral  to  lit- 
mus paper,  and  upon  standing  gradually  decom- 
poses into  arsenous  and  hydriodic  acids.  If 
hydrogen  sulphide  T.S.  be  added  to  an  aqueous 
solution  of  Arsenous  Iodide  acidulated  with 
hydrochloric  acid,  a  lemon-yellow  precipitate 
of  arsenous  sulphide  is  produced.  If  0.5 
Gm.  of  Arsenous  Iodide  and  2  Gm.  of 
sodium  bicarbonate  be  dissolved  in  50  Cc.  of 
water,  not  less  than  21.9  Cc.  of  tenth-normal 
iodine  V.S.  should  be  required  to  impart  a 
slight  yellow  tint  to  the  solution."  U.  S.  It 
has  a  tendency  to  decompose  even  at  ordinary 
temperatures,  iodine  separating  and  volatilizing, 
oxygen  being  absorbed  and  arsenic  trioxide 
formed. 

Uses. — Following  the  suggestion  of  Biett 
arsenous  iodide  has  been  somewhat  extensively 
used  in  the  treatment  of  lupus  and  other  skin 
conditions  in  which  a  powerful  stimulant  is 
desired;  Biett  employed  the  ointment  of  the 
strength  of  three  grains  to  the  ounce.  The 
iodide  has  also  been  given  internally  as  an 
alterative,  in  cancer,  in  scrofula,  lepra,  etc.,  and 
probably  does  not  differ  in  its  action  from  other 
preparations  of  arsenic.  In  large  doses  it 
acts  as  a  violent  gastro-intestinal  irritant  and 
poison. 

Dose,    one-tenth    of    a    grain    (0.006    Gm.). 

Off.  Prep. — Liquor  Arseni  et  Hydrargyri  Iodidi, 
U.  8.  (Br.) 

ARSENI  TRIOXIDUM.  U.  S.  (Br.) 

ARSENIC  TRIOXIDE  [Acidum  Arsenosum,  Pharm. 

1890,  Arsenous  Acid,  Arsenous  Anhydride, 

Arsenous  Oxide,  White  Arsenic] 

(Sr'se-nl  tri-ox'i-dum) 
As203  =  196.44 

"  It  should  contain  not  less  than  99.8  percent, 
of  pure  Arsenic  Trioxide."  U.  S.  "  Arsenious 
Anhydride,  or  arsenious  oxide,  As406,  is  ob- 
tained by  roasting  certain  arsenical  ores."  Br. 

Acidum  Arseniosum,  Br.;  Arsenious  Acid,  Arsen- 
icum Album,  Ed. ;  Arsenious  Oxide,  Arsenic,  Arsenious 
Anhydride;  Acide  ars£nieux.  Fr.  Cod.;  Arsenic  blanc, 
Fleurs  d'Arsenic,  Fr. ;  Acidum  Arsenicosum,  P.  O.'; 
Arsenigesaure,  Arsenichte  Saure.  Weisser  Arsenik, 
O. ;  Anidride  arseniosa,  Acido  arsenioso,  Arsenico 
bianco.  It. ;  Anhidrido  arsenioso,  Arsenico  bianco,  Sp. ; 
Arsenik,  Dan.,  Swed.,  Pol. 

Arsenic  trioxide  is  prepared  in  Bohemia  and 
Saxony,  where  it  is  procured  on  a  large  scale 
as  a  collateral  product  during  the  smelting  of 
cobalt  ores,  which  are  almost  invariably  accom- 
panied by  arsenic,  and  in  England  from  the 
mineral  arsenopyrite,  also  called   mispickel  or 
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arsenical  iron,  which  is  associated  with  the  ores 
of  tin  and  copper.  The  German  process  is 
that  usually  quoted  as  the  older  and  better 
known.  According  to  this,  the  ores  are  roasted 
in  reverberatory  furnaces  with  long  horizontal 
flues.  The  arsenic  is  converted  by  combustion 
into  arsenic  trioxide,  which  rises  in  vapor  and 
condenses  on  the  sides  of  the  flues.  In  this 
state  it  is  impure,  and  requires  a  second  subli- 
mation, which  is  performed  in  cast  iron  vessels, 
fitted  with  conical  heads  of  the  same  material, 
having  an  opening  at  the  summit.  The  vessels 
are  placed  over  a  furnace,  and  brought  to  a 
red  heat,  when  a  portion  of  the  impure  arsenic 
trioxide  is  thrown  in  through  the  opening,  which 
is  immediately  stopped.  This  portion  being 
sublimed,  a  second  portion  is  introduced  in  a 
similar  manner.  Finally,  the  vessels  are  al- 
lowed to  cool;  and  upon  removing  the  heads  the 
purified  oxide  is  found  attached  to  them,  in 
vitreous  layers,  at  first  as  transparent  as  _ 
but  gradually  becoming,  by  contact  with  the  air, 
opaque  at  their  surface.  These  are  broken  into 
fragments  of  a  convenient  size,  and  thus  enter 
commerce.  The  arsenic  trioxide  so  obtained  is 
generally  packed  in  casks,  containing  from  two 
to  five  hundred  pounds,  and  is  shipped  prin- 
cipally from  the  ports  of  Hamburg  and  Bremen. 
The  English  process  differs  somewhat  in  its 
details,  and  essentially  in  its  final  product, 
which  is  fine  and  crystalline  rather  than  amor- 
phous.    In  this  process  the  crude  arsenic  of  the 

first  sublimation   is  refined   by   introducing  it 

into  another  furnace  or  scries  of  fun 
where  it  is  again  volatilized  by  the  heat.  When 
it  condenses  in  the  long  scries  of  chambers 
through  which  the  vapors  are  carried,  it  is,  if 
the  process  be  fully  successful,  in  the  form  of  a 
perfectly  white  crystalline  solid,  which  needs 
only  to  be  ground  and  packed  into  kegs  to  be 
made  ready  for  the  market.  The  unground  ar- 
senic is,  as  stated,  all  in  the  crystalline  con- 
dition, the  temperature  of  the  chambers  being 
too  low  to  permit  the  formation  of  the  glassy 
variety. 

Properties. — Arsenic  trioxide  is  entirely  vola- 
tilized by  heat.  As  the  German  make  of  arsenic 
occurs  in  commerce,  it  is  in  masses,  with  a 
vitreous  fracture,  and  of  a  milk-white  color 
externally,  but,  internally,  often  perfectly  trans- 
parent. As  first  sublimed,  the  whole  mass  is 
transparent;  but  it  gradually  becomes  white 
and  opaque,  the  change  proceeding  progres- 
sively from  the  surface  inwards.  This  change 
has  not  been  well  explained,  but  probably 
depends  upon  the  absorption  of  moisture,  caus- 
ing a  gradual  passage  of  the  acid  from  the 
amorphous  to  the  crystalline  state.  (Pereira.) 
Hence  the  masses  "  usually  present  a  strati- 
fied appearance,  caused  by  the  presence,  in 
separate  layers,  of  the  crystalline  and  opaque 
and  of  the  amorphous  and  vitreous  allotropic 
modifications  of  arsenious  anhydride."  fir.  The 
U.  S.  Pharmacopoeia  (8th  Rev.)  describes 
arsenic  trioxide  as  follows :  "  A  heavy  solid 
occurring  either  as  an  opaque,  white  powder,  or 


in  irregular  masses  of  two  varieties :  one,  amor- 
phous, transparent,  and  colorless,  like  glass ;  the 
other,  crystalline,  opaque,  and  white,  resembling 
porcelain.  Frequently  the  same  piece  has  an 
opaque,  white,  outer  crust  enclosing  the  glassy 
variety.  Contact  with  moist  air  gradually 
changes  the  glassy  into  the  white,  opaque 
variety.  Both  are  odorless  and  tasteless."  U.  S. 
According  to  Guibourt,  the  sp.  gr.  of  the  trans- 
parent variety  is  3.73,  of  the  opaque  3.69. 
The  experiments,  however,  of  J.  K.  Mitchell 
and  Durand  make  the  density  of  the  former 
variety  from  3.208  o  3.333.  The  English  make 
of  arsenic  is  always  powdered,  and,  under  a 
lens,  is  seen  to  consist  of  small  crystals  perfect 
in  form,  or  of  small  fragments  of  larger  crystals. 
In  a  poisoning  case  in  1880  (State  of  Conn. 
vs.  Hayden)  much  was  made  to  hinge  upon  the 
differences  observed  between  this  crystalline 
English  arsenic  and  the  commoner  amorphous 
or  German  arsenic.  (Microscop.  Exam,  of 
Samples  of  Commercial  Arsenic,  E.  S.  Dana. 
F.  D.  Linn  &  Co.,  Publishers,  Jersey  City, 
1880.)  As  it  occurs  in  commerce  for  medicinal 
use,  it  is  often  in  the  form  of  a  white  powder, 
almost  as  fine  as  flour.  In  this  state  it  is 
sometimes  adulterated  with  powdered  lime  or 
chalk,  or  calcium  sulphate  or  arsenite,  a  fraud 
which  is  very  easily  detected  by  exposing  the 

powder  to  a  heat  sufficient  to  evaporate  the  ar- 
senic dioxide,  when  these  impurities  will  be 
left  behind.  In  consequence  of  the  liability  of 
the  oxide  to  contain  impurities  when  in  powder, 
it  was  directed  in  the  U.  S.  Pharmacopoeia  of 
1870  to  he  kept  in  masses,  so  that  the  apothe- 
cary may  powder  it  for  himself  as  it  is  wanted. 
It  has  been  erroneously  stated  to  have  an  acrid 
taste.  Christison  asserts  that  it  possesses  hardly 
any  taste,  inasmuch  as  it  produces  merely  a 
faint  sweetish  impression  on  the  palate.  In 
strong  hot  solution,  it  has  an  austere  taste, 
most  nearly  resembling  that  of  zinc  sulphate. 
'Mitchell  and  Durand.)  It  has  no  odor,  even 
in  vapor;  but  when  thrown  on  ignited  charcoal 
it  emits  a  garlicky  odor,  in  consequence  of  its 
deoxidation,  and  the  volatilization  of  the  re- 
duced metal.  Its  point  of  sublimation,  accord- 
ing to  Berzelius,  is  at  an  incipient  red  heat; 
but,  according  to  Mitchell  and  Durand,  it  is 
lower  than  that  of  metallic  arsenic,  being  only 
218°  C.  (425°  F.).  In  the  British  Pharmaco- 
poeia it  is  said  to  be  entirely  volatilized  at  a 
temperature  not  exceeding  204.4°  C.  (400°  F.). 
Taylor  gives  the  subliming  point  at  188°  C. 
(370°  F.) ;  Wm.  A.  Guy  states  that  arsenic  tri- 
oxide rises  in  vapor  at  about  138°  C.  (280°  F.) 
(P.  J.,  Feb.  1868  ) .  When  slowly  sublimed  it  con- 
denses in  regular  octahedral  crystals  of  a  spark- 
ling lustre.  It  may  also  be  obtained  crystallized 
in  fine  octahedra  by  the  slow  cooling  of  a 
solution  of  the  oxide  in  boiling  diluted  hydro- 
chloric acid.  (J.  P.  C,  1873,  p.  246.)  "0.25 
gramme,  dissolved  quickly  in  boiling  water  with 
five  times  its  weight  of  sodium  bicarbonate, 
should,  after  the  cooled  solution  is  well  shaken 
with  three  successive  drops  of  hydrochloric  acid, 
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discharge  the  color  of  50.8  to  50.9  cubic  centi- 
metres of  the  volumetric  solution  of  iodine."  Br. 
"  In  cold  water  both  varieties  dissolve  very 
slowly,  the  degree  of  solubility  varying  accord- 
ing to  conditions  and  time,  the  glassy  variety 
requiring  about  30,  the  porcelain-like  or  crystal- 
line powder  about  100  parts  of  water  at  25°  C. 
(77°  F.).  Both  are  slowly  but  completely  sol- 
uble in  15  parts  of  boiling  water.  In  alcohol, 
Arsenic  Trioxide  is  but  sparingly  soluble,  but 
it  is  soluble  in  about  5  parts  of  glycerin.  Oil 
of  turpentine  dissolves  only  the  glassy  variety. 
Both  varieties  are  freely  soluble  in  hydro- 
chloric acid,  and  in  solutions  of  alkali  hydrox- 
ides and  carbonates."  U.  S.  "  It  is  soluble  in 
100  parts  of  cold  water,  in  10  parts  of  boiling 
water,  and  in  5  parts  of  glycerin;  it  is  moder- 
ately soluble  in  solutions  of  alkaline  hydroxides 
and  carbonates,  in  hydrochloric  acid,  and  in 
mixtures  of  that  acid  and  water."  Br.  The 
following  is  given  on  the  authority  of  Bussy. 
The  transparent  variety  dissolves  much  more 
rapidly  than  the  opaque.  By  prolonged  ebulli- 
tion with  water,  the  opaque  variety  attains  the 
same  solubility  as  the  transparent,  and  may  be 
supposed  to  be  converted  into  the  latter.  Thus, 
at  the  boiling  temperature,  a  pint  of  water  dis- 
solves 807  grains  of  either  variety.  The  trans- 
parent variety,  in  cold  saturated  solution,  grad- 
ually lessens  in  solubility,  until  it  reaches  the 
solubility  of  the  opaque,  no  doubt  in  conse- 
quence of  being  changed  into  the  latter.  Pul- 
verization lessens  the  solubility  of  the  trans- 
parent variety,  without  affecting  that  of  the 
opaque.  The  mixture  of  the  two  varieties  of 
the  oxide  in  the  same  solution  serves  to  explain 
the  anomalies  heretofore  observed  in  its  solu- 
bility. (J.  P.  C,  Nov.  1847.)i  "When  slowly 
heated  in  a  test-tube,  Arsenic  Trioxide  yields  a 
sublimate  of  minute,  brilliant,  transparent, 
octahedral  crystals.  When  heated  rapidly  to 
about  200°  C.  (392°  F.),  the  amorphous  variety 
fuses,  then  sublimes,  while  the  crystalline 
variety  sublimes  without  fusing;  no  residue 
should  remain  after  sublimation.  When  cov- 
ered with  charcoal  in  an  ignition-tube,  and 
strongly  heated,  Arsenic  Trioxide  is  deoxidized, 
and  metallic  arsenic  is  deposited  on  the  cooler 
portion  of  the  tube  as  a  mirror  having  a  metallic 
lustre.  Cuprie  ammonium  sulphate  T.S.  pro- 
duces in  an  aqueous  solution  a  bright  green  pre- 
cipitate. If  the  green  precipitate  be  dissolved 
in  ammonia  water,  a  deep  blue-colored  solution 
should  be  produced.  An  aqueous  solution  of 
Arsenic  Trioxide  has  a  faintly  acid  reaction 
upon    blue    litmus    paper.     Silver    ammonium 


1  Experiments  of  M.  L.  A.  Buchner  on  the  solubility 
of  arsenic  trioxide  in  its  various  forms  gave  the  fol- 
lowing results.  A  liter  of  water  saturated  at  15°  C. 
with  crystallized  arsenic  trioxide  contains  gr.  2.821  ; 
with  the  amorphous  and  vitreous  variety,  gr.  9.306  ; 
while  the  same  solutions,  made  by  boiling  and  then 
allowed  to  cool  for  24  hours,  down  to  15°  C,  contain 
of  the  crystallized  oxide  gr.  27.839  per  liter,  and  of 
the  amorphous  and  vitreous,  gr.  34.056  per  liter. 
These  results  serve  to  confirm  those  obtained  by 
Bussy  which  are  referred  to  in  the  text.  (J.  P.  C, 
1873,  p.  247.) 


nitrate  T.S.  produces  in  an  aqueous  solution  a 
lemon-yellow  precipitate,  which  dissolves  on  the 
addition  of  ammonia  water;  when  this  solution 
is  heated,  metallic  silver  is  deposited  (distinc- 
tion from  arsenic  acid. )  Hydrogen  sulphide  T.S. 
colors  a  solution  of  Arsenic  Trioxide  yellow; 
if  a  few  drops  of  hydrochloric  acid  be  added,  it 
precipitates  lemon-yellow  arsenic  trisulphide, 
which  should  be  completely  soluble  in  ammo- 
nium carbonate  T.  S.  (absence  of  antimttny,  tin, 
and  cadmium).  When  Arsenic  Trioxide  is 
carefully  heated  in  a  dry  test-tube  of  hard 
glass,  it  should  sublime  without  leaving  a  resi- 
due, and  the  sublimate  should  not  at  first  show 
a  yellow  color  (absence  of  non-volatile  matter 
and  of  arsenous  sulphide).  If  1  Gm.  of  Arsenic 
Trioxide  be  dissolved  in  10  Cc.  of  ammonia 
water,  with  the  aid  of  a  gentle  heat,  a  colorless 
solution  should  be  produced.  If  0.1  Gm.  of  Ar- 
senic Trioxide  be  dissolved,  together  with  1  Gm. 
of  sodium  bicarbonate,  in  20  Cc.  of  water,  by  the 
aid  of  a  gentle  heat,  it  should  decolorize  not 
less  than  20.3  (20.32)  Cc.  of  tenth-normal 
iodine  V.S.  (corresponding  to  at  least  99.8  per- 
cent, of  pure  Arsenic  Trioxide."  U.  S.  "  Its 
aqueous  solution,  which  is  odorless,  tasteless, 
and  faintly  acid  to  litmus,  gives  with  solution 
of  silver  ammonio-nitrate  a  canary-yellow  pre- 
cipitate readily  dissolved  by  solution  of  am- 
monia and  by  nitric  acid.  Sprinkled  on  ignited 
charcoal,  it  emits  an  alliaceous  odor.  It  is 
volatilized  at  400°  F.  (204.4°  C).  .  .  It  should 
yield  no  characteristic  reaction  with  the  tests 
for  lead,  cadmium,  antimony,  tin,  or  sulphides. 
It  should  dissolve  completely  in  solution  of  am- 
monia, and  the  resulting  liquid  when  diluted 
with  an  equal  volume  of  water  and  acidulated 
with  hydrochloric  acid  should  not  have  a  yellow 
color  (absence  of  arsenious  sulphide)."  Br. 

Uses. — The  official  preparations  of  arsenic 
are  all  of  them,  when  in  sufficient  concentration, 
violent  irritants  or  escharotics.  Taken  inter- 
nally in  sufficient  dose  they  are  exceedingly 
poisonous  to  both  man  and  the  lower  animals. 
When  properly  administered  they  are  altera- 
tives, affecting  in  some  unknown  way  the  nutri- 
tion, especially  of  the  nervous  system.  They 
are  often  of  service  in  simple  nervous  debility, 
but  are  especially  useful  in  chorea  and  in 
chronic  malaria.  When  given  for  their  tonic 
effect  only,  they  should  be  used  in  doses  so 
small  as  not  to  cause  any  general  symptoms; 
but  when  a  specific  action,  as  in  chorea,  is  de- 
sired, it  is  proper  to  begin  with  small  doses  and 
rapidly  increase  them  until  the  limit  of  toler- 
ance is  reached.  Not  rarely,  such  doses  pro- 
duce gastro-intestinal  irritation,  especially  pain 
and  diarrhoea.  To  avoid  this  as  much  as  pos- 
sible, the  remedy  should  be  given  after  meals. 
When  either  gastro-intestinal  irritation  or  the 
more  peculiar  effects  of  arsenic  are  caused,  the 
dose  should  at  once  be  lessened.  The  specific 
symptoms  of  arsenicalism  are  a  general  dispo- 
sition to  oedema,  especially  of  the  face  and  eye- 
lids, a  feeling  of  stiffness  in  these  parts,  itching 
of  the  skin,  tenderness  of  the  mouth,  loss  of 
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appetite,  and  uneasiness  and  sickness  of  the 
stomach.  The  peculiar  swelling  produced  is 
called  oedema  arsenicalis.  In  some  instances 
the  internal  use  of  arsenic  causes  a  rash  not  un- 
like that  of  measles,  and,  as  in  that  affection,  at- 
tended with  catarrhal  symptoms.  (Tilbury  Fox, 
M.  T.  G.,  March,  1868.)  Sometimes  salivation 
is  produced,  and  occasionally  the  hair  and  nails 
fall  off.  It  is  stated  by  Charcot  that  he  has  seen, 
in  two  cases,  decided  anaphrodisiac  effects  from 
the  prolonged  use  of  arsenic,  which  disappeared 
several  months  after  its  discontinuance,  and 
in  one  instance  returned  upon  its  resumption. 
(Ann.  Ther.,  1865,  p.  267.) 

Arsenic  trioxide  has  been  exhibited  in  a  great 
variety  of  diseases,  the  principal  of  which  are 
scirrhus  and  cancer,  especially  cancer  of  the  lip; 
anomalous  ulcers;  various  cutaneous  diseases; 
intermittent  fever;  chorea;  chronic  rheumatism, 
particularly  those  forms  of  it  attended  with 
pains  in  the  bones;  rheumatic  gout;  diseases  of 
the  bones,  especially  nodes,  and  firm  swellings 
with  deformity  of  the  small  joints  of  the  hands ; 
chronic  syphilitic  affections;  frontal  neuralgia; 
hemicranic;  intermittent  neuralgic  pains  of  tlie 
stomach  and  bowels.  In  intermittent  fever  it 
is  inferior  only  to  cinchona  bark  and  its  alka- 
loids; and  probably  no  remedy  surpasses  or 
even  equals  it  in  rheumatic  gout.  In  cutaneous 
affections,  especially  those  of  a  scaly  character, 
as  lepra  and  psoriasis,  it  is  an  invaluable 
remedy.  There  would  seem  to  be  no  objection 
against  the  very  protracted  use  of  this  remedy 
in  disease.  Many  years  since,  Tscbudi  drew 
attention  to  the  so-called  "  arsenic-eaters "  of 
Styria  and  the  Tyrol.  The  habits  of  these 
people  have  been  grossly  exaggerated  by  some, 
while  by  others  their  existence  has  been  denied, 
but  the  truth  is  that  among  the  lower  orders 
in  the  countries  mentioned,  there  are  many 
persons  who  habitually  take  small  amounts  of 
the  poison.  According  to  the  report  of  a 
government  commission,  the  dose  of  0.62  grain 
is  rarely  exceeded.  The  "  ratsbane-eaters  "  are 
said  not  to  suffer  in  their  health,  and  to  be 
unusually  strong  and  vigorous  people. 

The  external  application  of  arsenic  has  been 
principally  restricted  to  cancer,  and  anomalous 
and  malignant  ulcers,  especially  of  the  kind 
denominated  noli  me  tangere.  Dupuytren  used 
with  advantage  a  powder  composed  of  one 
part  of  arsenic  trioxide  and  twenty-four  parts 
of  calomel,  as  a  topical  application  to  herpes 
exedens,  and  to  the  foul  ulcers  occurring  after 
mercurial  treatment. 

Arsenic  is  the  chief  ingredient  in  nearly  all 
the  empirical  remedies  for  the  cure  of  cancer  by 
external  application.  Plunket's  caustic,  a  rem- 
edy of  this  kind  of  great  celebrity,  consisted 
of  the  Ranunculus  acris  and  Ranunculus  flam- 
mula,  each  an  ounce,  bruised  and  mixed  with  a 
drachm  of  arsenic  trioxide  and  one  hundred 
grains  of  sulphur.  The  whole  was  beaten  into 
a  paste,  formed  into  balls,  and  dried  in  the  sun. 
When  used  these  balls  were  rubbed  up  with 
yolk    of    egg,    and    spread    on    pig's    bladder. 


The  use  of  the  vegetable  matter  is  to  act  upon 
the  cuticle,  for,  unless  this  is  done,  the  arsenic 
will  not  act.  In  onychia  maligna,  Luke  of  Lon- 
don, regarded  an  ointment  composed  of  two 
grains  of  arsenic  trioxide  and  an  ounce  of 
spermaceti  ointment  as  almost  a  specific. 
(Pereira,  Mat.  Med.) 

In  Paris,  an  arsenical  paste  of  the  following 
composition  has  been  used  as  an  application  to 
malignant  ulcers: — red  sulphide  of  mercury  70 
parts;  dragon's  blood  22  parts;  arsenic  trioxide 
8  parts.  It  is  applied,  made  up  into  a  paste 
with  water.  Pain  produced  by  this  composition 
is  very  severe,  and  its  application  dangerous. 
The  arsenical  paste  of  Frere  Come  has  been 
applied  advantageously  by  Biett  to  the  ulcerated 
surfaces  in  yaws.  The  precaution  was  used  of 
not  applying  it,  at  one  time,  over  a  surface  larger 
than  that  of  half  a  dollar.  This  paste  is  made  by 
mixing  water  with  a  powder  consisting  of  ten 
grains  of  araenie  trioxide,  forty  grains  of  red 
sulphide  of  mercury,  and  ten  grains  of  pow- 
dered animal  charcoal.  The  practice  of  sprink- 
ling unmixed  arsenic  trioxide  on  ulcers  is 
fraught  witli  the  greatest  danger;  S.  Cooper 
characterise!  it    as  a  murderous  practice. 

Ftbure's  remedy  for  cancer  consisted  of  ten 
grains  of  arsenic  trioxide,  dissolved  in  a  pint  of 
distilled  water,  to  which  were  added  an  ounce 
of  extract  of  conium,  three  tluidounces  of  solu- 
tion of  lead  subacetate,  and  a  fluidrachm  of 
tincture  of  opium.  With  this  the  cancer  was 
washed  every  morning.  Febure's  formula  for 
internal  exhibition  was,  arsenic  trioxide  two 
grains,  rhubarb  half  an  ounce,  syrup  of  chicory 
<|.  s..  distilled  water  sufficient  to  make  a  pint. 
Of  this  mixture,  a  tablespoonful,  containing 
about  the  sixteenth  of  a  grain  of  the  oxide,  was 
given  every  night  and  morning.  The  dose  was 
gradually  increased  to  six  tablespoon fuls. 

Arsenic  trioxide  may  be  given  in  doses  of  from 
one-fiftieth  to  one-twentieth  of  a  grain  (0.001 
to  0.003  Gm.),  three  times  a  day,  in  the  form  of 
pill.  It  is  often  combined  with  opium,  which 
enables  the  stomach  to  bear  the  medicine  better. 
The  Asiatic  pills,  so  called,  consist  of  arsenic 
trioxide  and  black  pepper,  in  the  proportion 
of  1  part  of  the  former  to  80  parts  of  the  latter. 
A  preparation  much  used  on  the  continent  of 
Europe  is  Boudin's  solution,  which  is  simply 
an  aqueous  solution  of  arsenic  trioxide  with 
the  addition  of  wine,  and  is  made  by  boiling 
one  gramme  (15.4  grains)  of  the  oxide  with  one 
liter  (2.1  pints)  of  distilled  water  till  entirely 
dissolved,  then  cooling,  filtering,  adding  enough 
distilled  water  to  supply  the  loss,  and  finally 
mixing  with  one  liter  of  white  wine.  Of  this 
solution  a  fluidounce  contains  about  one-quarter 
of  a  grain  of  arsenic  trioxide. 

Dose,  of  arsenic  trioxide,  one  fiftieth  to  one 
twentieth  of  a  grain  (0.001  to  0.003  Gm). 

Properties  of  Arsenic  Trioxide  as  a  Poison. — 
Arsenic  trioxide,  in  an  overdose,  whether  inter- 
nally or  externally,  acts  with  very  great  energy, 
and  generally  destroys  life  in  a  short  time; 
but  in  rare  instances  no  well-marked  symptoms 
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have  been  developed  until  eight  or  nine  hours 
after  the  ingestion  of  the  poison.  Edward 
Hartshorne  relates  a  case  of  recovery  in  which 
at  least  a  drachm  of  arsenic  trioxide  had  been 
swallowed,  and  where  the  symptoms  of  poison- 
ing were  delayed  for  sixteen  hours.  {Med.  Ex- 
aminer, 1855,  p.  707.)  The  symptoms  produced 
by  the  poison  are — an  austere  taste;  fetid  state 
of  the  mouth;  frequent  ptyalism;  continual 
hawking;  constriction  of  the  pharynx  and 
oesophagus;  the  sensation  of  the  teeth  being 
on  edge;  hiccough;  nausea;  anxiety;  frequent 
sinkings;  burning  pain  at  the  praecordia;  in- 
flammation of  the  lips,  tongue,  palate,  throat, 
bronchi,  and  oesophagus;  irritable  stomach,  so 
as  not  to  be  able  to  support  the  blandest  drinks ; 
vomiting  of  matters,  sometimes  brown,  at  other 
times  bloody;  profuse  serous  or  bloody  stools; 
small,  frequent,  and  irregular  pulse,  but  occa- 
sionally slow  and  unequal;  palpitations;  syn- 
cope; insatiable  thirst;  burning  heat  over  the 
whole  body,  or  a  sensation  of  icy  coldness ;  diffi- 
cult respiration;  cold  sweats;  suppression  of 
urine,  or  scanty,  red,  bloody,  and  sometimes 
albuminous  urine;  change  in  the  countenance; 
a  livid  circle  around  the  eyelids;  swelling  and 
itching  of  the  body ;  livid  spots  over  the  surface, 
and  occasionally  a  miliary  eruption ;  prostration 
of  strength;  loss  of  feeling,  especially  in  the 
feet  and  hands;  delirium,  convulsions,  often 
accompanied  with  insupportable  priapism;  fall- 
ing off  of  the  hair,  detachment  of  the  cuticle, 
etc.  In  some  cases  there  is  inflammation  with 
burning  pain  in  the  urino-genital  organs.  It  is 
very  rare  to  observe  all  these  symptoms  in  the 
same  individual.  Sometimes,  indeed,  they  are 
nearly  all  wanting,  death  taking  place  without 
any  pain  or  prominent  symptoms.  Occasion- 
ally the  phenomena  have  a  perfect  resemblance 
to  those  of  Asiatic  cholera  in  the  stage  of 
collapse.  In  rare  cases  stupor  is  a  very  promi- 
nent symptom  and  the  diarrhoea  may  not  be 
pronounced.  After  death,  the  morbid  appear- 
ances are  various.  In  some  instances  no  vestige 
of  lesion  can  be  discovered.  The  appearances 
however,  in  the  generality  of  cases,  are  the 
following:  the  mouth,  stomach,  and  intes- 
tines are  inflamed;  the  stomach  and  duodenum 
exhibit  spots  resembling  eschars,  and  perfora- 
tions of  all  their  coats;  and  the  villous  coat  of 
the  former  is  in  a  manner  destroyed,  and  re- 
duced to  the  consistence  of  a  reddish-brown 
pulp.  Wide-spread  fatty  degeneration  has  also 
been  noted.  In  cases  of  recovery,  it  has  been 
a  question  how  long  it  takes  for  the  poison  to  be 
eliminated  from  the  system.  In  an  instance 
reported  by  D.  Maclagan,  in  which  about  two 
drachms  of  the  poison  had  been  swallowed, 
and  in  which  magnesia  was  used  successfully  as 
an  antidote,  arsenic  was  detected  in  the  urine 
by  Marsh's  test  as  late  as  the  twentieth  day. 

A  chronic  form  of  arsenical  poisoning,  yet 
sometimes  serious  in  its  consequences,  has  re- 
sulted in  many  instances  from  the  inhalation  of 
the  air  of  apartments  lined  with  green  wall 
papei',  which  owes  its  color  to  copper  arsenite, 


and  from  which  a  fine  poisonous  dust  sometimes 
escapes  when  the  paper  has  not  been  well  pre- 
pared. (See  Chem.  News,  March  24,  1860.) 
The  burning  of  green  tapers  is  sometimes  at- 
tended with  an  arsenical  odor,  and  chemical  ex- 
amination has  shown  that,  in  relatively  rare 
instances,  they  sometimes  contain  arsenic  triox- 
ide in  injurious  quantities.  (L.  L.,  1873,  p.  715.) 
Death  has  also  resulted,  in  more  than  one 
instance,  from  working  in  the  manufacture 
of  green  artificial  leaves.  (Chem.  News,  Nov. 
30,  1861.)  Ulceration  of  the  anus  has  resulted 
from  the  habitual  use  of  green  paper.  In  1900, 
there  occurred  an  epidemic  of  chronic  arsenic 
poisoning  in  Manchester,  England,  which  arose 
from  beer  prepared  from  arsenical  glucose. 
The  symptoms  of  chronic  arsenic  poisoning  are 
too  protean  to  permit  of  detailed  description. 
The  most  important  are :  peripheral  neuritis, 
inflammation  or  overgrowth  of  skin  and  dermal 
appendages  with  irritation  at  the  point  of 
entrance ;  thus  when  from  inhalation  of  arsenical 
dust  there  is  laryngitis  and  bronchitis;  when  it 
finds  entrance  through  the  alimentary  canal, 
gastric  disturbance  and  diarrhoea. 

In  view  of  the  numerous  accidents  and  crimes 
caused  by  the  use  of  arsenic  trioxide,  its  sale 
should  be  regulated  by  law  in  all  the  States  of 
the  Union.  In  1851  an  act  for  this  purpose  in 
England  was  passed  by  the  British  Parliament. 

There  can  be  no  doubt  that,  when  applied  to 
any  ulcerated  surface,  arsenic  may  be  absorbed 
with  fatal  result;  death  has  indeed  occurred  in 
a  number  of  cases  from  the  use  of  arsenic  as 
an  escharotic  to  tumors,  cancerous  ulcers,  etc. 
As  indicated  by  Blackader,  absorption  is  less 
likely  to  follow  the  use  of  large  than  of  small 
quantities,  the  larger  amount  probably  killing 
the  part  to  which  it  is  applied,  and  thereby  pre- 
venting absorption.  If  this  dangerous  caustic 
be  used  at  all,  it  should  be  in  accordance  with 
these  facts.  Harles's  observations  also  seem  to 
show  that  when  the  surface  is  that  of  a  chronic 
ulcer,  either  simple  or  malignant,  absorption 
is  less  prone  to  occur  than  from  a  fresh  wound. 

Treatment  of  Poisoning  by  Arsenic  Trioxide. 
If  the  antidote  (see  Ferri  Hydroxidum  cum 
Magnesii  Oxido)  be  not  directly  at  hand,  free 
vomiting  should  be  induced  by  the  finger,  the 
feather  part  of  a  quill,  and  the  administration 
of  an  emetic ;  or  the  poison  may  be  removed  by 
the  use  of  the  stomach  tube.  Demulcent 
drinks  should  be  freely  given,  such  as  milk, 
white  of  eggs  and  water,  or  flour  and  water, 
which  serve  to  encourage  the  vomiting  and  to 
envelop  the  poison. 

The  antidote  having  been  faithfully  applied, 
the  subsequent  treatment  consists  in  the  admin- 
istration of  mucilaginous  drinks,  and  the  treat- 
ment of  symptoms  as  they  arise.  Convalescence 
is  generally  long  and  distressing;  usually  dys- 
peptic symptoms  mark  the  presence  of  gastro- 
intestinal inflammation  or  even  ulceration,  while 
not  rarely  violent  neuralgic  pains,  with  loss  of 
power,  wasting  of  the  muscle,  and  other  trophic 
changes,   show  that   a   peripheral   neuritis   has 
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been  produced;  hence  it  is  of  the  greatest  im- 
portance to  attend  to  the  diet,  which  should 
consist  exclusively  of  milk,  gruel,  cream,  rice, 
and  similar  bland  articles. 

The  antidote  above  referred  to  is  ferric  hy- 
droxide or  preferably  ferric  hydroxide  with 
magnesium  oxide,  in  the  moist  or  pulpy  stale. 
As  soon  as  it  is  ready,  it  must  be  given  in  doses 
of  a  tablespoonful  to  an  adult,  of  a  dessertspoon- 
ful to  a  child,  every  five  or  ten  minutes,  until  the 
urgent  symptoms  are  relieved.  It  is  calculated 
that  the  quantity  taken  should  be  at  least 
twelve  times  the  supposed  amount  of  the  poison 
swallowed;  but,  as  the  antidote  is  perfectly 
innocent,  it  is  prudent  to  give  it  in  larger  quan- 
tities. According  to  the  experiments  of  E. 
Riegel,  one  part  of  arsenic  trioxide  in  solution 
is  so  fully  precipitated  by  ten  pails  of  the  dry 
oxide,  that,  after  its  action,  not  a  trace  of  the 
poison  can  be  detected,  even  by  Marsh's  test. 
Its  efficacy  is,  of  course,  greater,  the  sooner  it 
is  administered  after  the  ingestion  of  the 
poison;  but  even  after  delay  its  use  will  prove 
advantageous,  so  long  as  any  portion  of  the 
poison  still  remains  in  the  Stomach.  Ferric  hy- 
droxide acts  by  producing  with  the  poison,  by  a 

transfer  of  oxygen  from  the  oxide  U)  the  acid. an 
insoluble,  and  therefore  inert,  fen  ate: 

4Fe(OH)s  +  As2()a  = 

Fea(  As04)i  +  SHaO  +  Fe(  ()H  )a 
This  antidote  was  discovered  hy  l'unsen  and 
Bert  hold  of  Gottingen,  in  1834;  and  its  efl 
has  been  abundantly  confirmed  by  experiments 
on  inferior  animals,  and  hy  its  successful  appli- 
cation to  nuniennis  cases  of  poisoning  in  the 
human  suhject.  Various  obsen  at  ions  have 
been  made  as  to  the  best  forma  of  the  ferric 
hydroxide  for  use,  but  as  long  ago  as  1842  Win, 
Procter  (.1.  ./.  P.,  xiv.  29)  proved  that  the 
hydroxide  gradually  decreases  in  its  power  of 
neutralizing  arsenic  trioxide  the  longer  it  is 
kept,  and  that  this  decrease  in  power  is  more 
rapid  when  it  is  mixed  with  much  water  than 
when  in  the  form  of  a  thick  magma.  The  cause 
of  this  diminution  of  neutralizing  power,  by 
being  kept,  is  explained  by  the  experiments  of 
Wittstein.  This  chemist  found  that  ferric  hy- 
droxide, recently  precipitated,  dissolves  readily 
in  acetic  and  other  vegetable  acids  in  the  cold, 
but  becomes  nearly  insoluble  when  kept  for 
some  time  under  water.  It  should  be  an  in- 
variable rule  to  prepare  the  antidote  at  the 
time  it  is  wanted  from  materials  always  kept  at 
hand.  A  very  efficient  antidote  may  be  made 
by  precipitating  the  tincture  of  ferric  chloride 
with  sodium  bicarbonate. 

Dialyzed  iron  has  been  frequently  sugges- 
ted as  an  antidote  for  arsenic  (P.  M.  T.,  Dec. 
8,  1877;  A.  J.  P.}  Jan.  1878),  especially  if  its 
administration  be  followed  by  a  dose  of  com- 
mon salt,  which  precipitates  the  ferric  hy- 
droxide in  the  stomach;  but  E. Hirschsohn  (Dor- 
pat,  Russia)  cautions  against  the  use  of  dia- 
lyzed iron,  because  his  experiments  show  that  the 
resulting  combination  parts  with  its  arsenic  in 
the  presence  of  acids  much  more  readily  than 


does  the  Antidotum  Arsenici  of  the  Russian 
Pharmacopoeia — made  by  diluting  one  ounce  of 
solution  of  ferric  sulphate  with  four  fluidounces 
of  water,  then  adding  a  mixture  of  three 
drachms  of  calcined  magnesia  with  four  fluid- 
ounces  of  water.  (See  Ferri  Hydroxidum  cum 
Magnesii  Oxido.) 

Kohler  of  Halle,  believes  saccharine  oxide 
of  iron  in  solution  is  preferable  to  all  other 
preparations,  in  poisoning  by  arsenic  trioxide. 
This  forms,  like  the  hydrated  powder,  an  in- 
soluble compound  with  the  acid.  He  bases  his 
opinion  upon  experiments  with  the  lower 
animals,  and  gives  the  details  of  a  case  in  which 
it  proved  successful  in  the  human  suhject  after 
the  Swallowing  of  more  than  half  a  drachm  of 
the  oxide  m  powder,     lie  gave  a  large  teaspoon- 

ful  of  the  saccharine   oxide  with   a   drachm  of 
water    immediately    afterwards,    which    was    re- 
peated every  1">  minutes  for  two  hours,  followed 
by   an    emetic   dose    of    ipecacuanha,    and    then 
Sted    every     half    hour.       The     patient     re- 
red,    ili.  F.  M.  P.,  1H70.) 
Hussy   baa  proposed   light   magnesia,  or  the 

kind  which  has  not  been  too  strongly  calcined, 
as  well  as  recently  precipitated  gelatinous  mag- 
nesia, as  an   antidote   tor  arsenic   trioxide;  and 

given  by  him  in  which  it  appeared 

to  prove  efficacious.  I  J.  P.  ,'.,  x.  SI.)  The 
dense  kind  has  \<ry  little  efficacy.  Christison 
saw   a   ease   in   which    this  antidote  seemed   very 

serviceable.     A  successful  case  is  also  reported 

by  Cadet  de  (lassicourt  (./.  P.  ('.,  Mars,  IMS), 
and  another  hv  E.  Bissell  of  Norwalk,  Conn. 
[Am.  ./.  If.  8.,  duly.  1848  For  the  full  pre- 
cipitation of  arsenic  trioxide,  eighteen  times 
its  weight  of  anhydrous  magnesia  are  required. 
(E.  RiegeL)  Like  the  ferric  hydroxide,  the 
magnesia  antidote  should  be  made  extempora- 
neously hy  mixing  diluted  solution  of  ferric 
sulphate  with  magnesia  mixture.  Sehrofl 
has  made  some  experiments  on  rabbits  to 
determine  the  comparative  efficacy,  as  anti- 
dotes, of  the  ferric  hydroxide  and  magnesia, 
and  gives  the  preference  to  the  latter.  The 
hydrated  magnesia  is  best  prepared  extem- 
poraneously by  quickly  forming  a  solution  of 
magnesium  sulphate,  and  precipitating  this  by 
ammonia  water,  which  is  preferable  to  potas- 
sium hydroxide,  as  any  portion  of  the  latter, 
remaining  in  the  preparation,  might  act  inju- 
riously by  favoring  the  solubility  of  the  arsenic 
trioxide.  *  Notwithstanding  these  statements, 
however,  it  is  asserted  by  T.  and  H.  Smith  of 
Edinburgh,  on  the  basis  of  experiment,  that 
magnesia  is  incapable  of  neutralizing  arsenic 
trioxide,  and  is  useless  as  an  antidote  (P.  /., 
1865.  p.  144),  and  that  it  should  not  be  de- 
pended upon  when  the  ferruginous  antidote  is 
attainable.  The  best  antidote  known  is  the  com- 
bination of  ferric  hydroxide  with  magnesium 
oxide,  now  recognized  by  the  U.  S.  Pharm. 

Reagents  for  detecting  Arsenic  Trioxide. 
As  arsenic  is  so  frequently  employed  for 
criminal  purposes,  it  becomes  important  to  de- 
tect its  presence  in  medico-legal  investigations. 
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Having  obtained  general  indications  of  the 
presence  of  arsenic,  the  first  step  is  to  sep- 
arate the  organic  matters.  In  a  communi- 
cation to  the  Paris  Academy,  Blondlot  of 
Nancy,  asserted,  as  the  result  of  numerous 
experiments,  that  the  smallest  quantity  of  oily 
or  fatty  matter  has  the  effect  of  diminishing, 
even  to  one-twentieth,  the  solubility  of  arsenic 
trioxide,  and  consequently  of  very  much  in- 
creasing the  difficulty  of  detecting  it.  (See 
A.  J.  P.,  1860,  p.  220.) 

The  following  are  the  directions  given  by 
Wormley  (Micro-Chemistry  of  Poisons,  2d  ed., 
p.  299)  for  separating  the  organic  principles. 
After  the  addition  of  water,  if  necessary,  the 
mass  is  intimately  mixed  with  about  one-eighth 
of  its  volume  of  pure  hydrochloric  acid,  and 
maintained  at  near  the  boiling  temperature 
until  the  organic  solids  are  entirely  disinte- 
grated. The  mixture  is  then  allowed  to  cool, 
transferred  to  a  clean  muslin  strainer,  and  the 
matters  retained  by  the  strainer  washed  with 
water;  the  strainer  with  its  contents  may  be 
reserved  for  future  examinations.  The  strained 
liquid  is  concentrated  at  a  moderate  heat  if 
necessary,  allowed  to  cool,  and  again  filtered. 

A  given  portion  of  the  nitrate  thus  obtained 
is  examined  by  the  method  of  Reinsch  (see 
page  205),  successive  slips  of  the  copper  being 
added  as  long  as  they  receive  a  deposit.  Any 
pieces  of  the  metal  that  have  thus  become 
coated,  after  being  thoroughly  washed  and 
dried,  are  heated  in  a  suitable  reduction  tube, 
and  the  result  examined  in  the  usual  manner. 
Another  portion,  or  the  whole  of  the  remaining 
filtrate,  may  be  exposed  for  several  hours  to  a 
slow  stream  of  the  hydrogen  sulphide  gas,  then 
gently  warmed,  and  allowed  to  stand  until  the 
supernatant  liquid  has  become  perfectly  clear. 
The  precipitate  thus  produced  is  collected  upon 
a  small  filter,  washed,  and,  while  still  moist, 
digested  with  pure  ammonia  water,  this  liquid 
will  readily  dissolve  any  arsenic  sulphide  pres- 
ent, while  the  organic  matter  may  remain  undis- 
solved. The  ammoniacal  solution  is  filtered, 
and  the  filtrate  carefully  evaporated  at  a  mod- 
erate heat  to  dryness.  Should  the  residue  con- 
tain organic  matter  and  only  a  minute  quantity 
of  the  sulphide,  it  may  require  further  purifi- 
cation before  its  arsenical  nature  can  be  deter- 
mined. 

In  order  to  facilitate  the  detection  of  arsenic 
in  the  solid  tissues,  as  the  liver,  spleen,  stomach, 
etc.,  it  is  necessary  first  to  destroy  the  animal 
matter,  and  then  to  dissolve  out  the  poison. 
Various  agencies  have  been  resorted  to  for  this 
purpose,  but  the  method  of  Fresenius  and 
Babo  is  generally  accepted  as  the  best.  Ac- 
cording to  this,  the  finely  divided  fragments  of 
solid  matter  are  heated  with  pure  hydrochloric 
acid,  and  potassium  chlorate  is  added  from  time 
to  time  until  the  mass  becomes  homogeneous 
and  of  a  light  yellow  color.  It  is  then  heated 
until  the  odor  of  chlorine  has  disappeared. 
After  filtration  any  arsenic  present  will  exist 
in  the  filtrate  as  arsenic  acid.     Thii?  is  reduced 


by  sulphurous  acid  gas  or  a  solution  of  sodium 
bisulphite,  so  that  the  arsenic  is  brought  to 
the  condition  of  arsenous  acid,  in  which  state 
it  is  more  readily  acted  upon  by  hydrogen 
sulphide  gas. 

After  thorough  precipitation  of  the  sulphide 
and  purification  of  this  precipitate  by  treatment 
with  ammonia  as  already  described,  if  the  resi- 
due from  the  evaporation  of  the  ammonia  still 
contains  organic  matter  mixed  with  the  arsenous 
sulphide,  it  is  best  purified  as  follows.  Treat 
the  residue  with  a  small  quantity  of  concen- 
trated nitric  acid,  and  evaporate  the  mixture 
again  to  dryness,  this  operation  with  nitric 
acid  being  repeated,  if  necessary,  until  the 
moist  residue  has  a  yellow  color.  The  residue  is 
then  moistened  with  a  few  drops  of  a  concen- 
trated solution  of  caustic  soda,  a  small  quantity 
of  pure  powdered  sodium  carbonate  and  sodium 
nitrate  added,  and  the  well  mixed  mass  cau- 
tiously evaporated  to  dryness;  the  heat  is  then 
very  gradually  increased  until  the  mass  becomes 
colorless,  when  the  organic  matter  will  have 
been  entirely  destroyed.  The  nitric  acid  and 
the  soda  compounds  employed  should  be  free 
from  chlorine,  or  a  portion  of  the  arsenic  may 
be  volatilized  as  chloride.  (Wormley,  Micro- 
Chemistry  of  Poisons,  2d  ed.,  p.  303.) 

Another  method  of  separating  arsenic  in  solu- 
tion from  organic  matters,  now  frequently  em- 
ployed, is  by  the  process  of  dialysis,  invented 
by  Graham.  (See  Dialysis.)  By  means  of  an 
instrument  called  the  dialyzer,  aqueous  solutions 
of  saline  and  other  crystallizable  substances 
may  be  separated  from  those  not  crystallizable, 
such  as  gelatinous,  albuminous,  mucilaginous, 
and  amylaceous  liquids,  the  latter  refusing  to 
pass  through  a  diaphragm  of  some  porous  sub- 
stance, which  is  readily  permeable  by  the  for- 
mer. Thus,  a  circular  piece  of  parchment 
paper,  folded  in  the  form  of  a  common  filter, 
is  placed  in  a  vessel  containing  distilled  water; 
the  suspected  liquid,  having  been  heated  so 
as  to  effect  a  more  complete  solution  of  the 
arsenic,  is  poured  into  the  filter,  and  the  vessel 
set  aside  for  twenty-four  hours.  At  the  end  of 
this  time,  the  crystallizable  matter,  including  the 
arsenic,  will  have,  to  a  great  extent,  passed 
through  into  the  distilled  water,  leaving  the 
organic  matters  behind,  and  a  solution  will 
have  been  obtained  in  a  condition  fit  for  the 
application  of  the  different  tests. 

The  passage  of  the  arsenic  through  the  mem- 
brane is,  however,  rarely  a  complete  one,  and 
the  test  cannot  allow  us  to  dispense  with  more 
thorough  methods  of  examination. 

Following  up  a  suggestion  of  Clarke  of 
Aberdeen,  that  arsenic  might  be  separated  by 
taking  advantage  of  the  volatility  of  its  chloride. 
Andrew  Fyfe  of  the  same  place,  applied  the 
principle  to  the  detection  of  the  metal  when 
mixed  with  organic  matter.  For  this  purpose, 
he  heated  the  arsenical  liquid  with  sulphuric 
acid,  free  from  arsenous  acid,  in  a  flask  to 
which  a  bent  tube  and  cooled  receiver  were 
adapted.     When  the  mixture  was  brought  to  the 
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boiling  point,  a  little  dried  sea  salt  was  added, 
the  receiver  was  connected,  and  the  distillation 
continued  for  some  time.  Hydrochloric  acid 
was  evolved,  which,  by  reacting  with  the  arse- 
nous  acid,  produced  arsenic  trichloride,  which 
distilled  over  free  from  organic  matter.  The 
arsenic  trichloride  was  then  precipitated  by  a 
stream  of  hydrogen  sulphide  gas  to  obtain  the 
yellow  arsenic  trisulphide,  or  subjected  to  the 
action  of  Marsh's  test.  (Philos.  Mag.,  4th  series, 
ii.  487.)  By  keeping  present  a  larger  amount 
of  salt  than  can  be  decomposed  by  the  sul- 
phuric acid,  the  formation  of  sulphurous  acid 
is  avoided,  and  there  is  no  danger  of  converting 
arsenous  acid  into  the  arsenic  compound,  as  is 
the  case  in  the  presence  of  free  chlorine. 
Arsenic  acid  is  not  converted  into  a  volatile 
chloride,  and  would  therefore  escape  detection 
in  this  process.  Indeed,  it  is  proposed  to  dis- 
tinguish between  arsenous  and  arsenic  acids 
in  mixtures  by  this  reaction.  Alter  all  the 
arsenous  acid  has  been  distilled  off  as  arsenous 
chloride,  the  arsenic  acid  can  he  reduced  hy 
Sulphurous  acid  and  then  distilled  for  itself. 
(Handuortcrl>uch  drr  (hem.,  i.  74<>. )  The  re- 
duction of  arsenic  acid  to  :n  id  is  very 
conveniently  effected,  according  to  F.  Fischer, 
by  ferrous  chloride  used  in  connection  with  hy- 
drochloric acid.  ( lirr.  d.  (Ik  in.  (Its.,  xiii.  L778.) 
Penny  and  YY.  Wallace  bear  testimony  to  the 
value  of  the  plan  of  converting  the  arsenic  into 
trichloride,  as  a  means  of  separating  the  metal 
from  organic  matter,  but  think  it  will  l>e  found 
more  convenient  to  produce  the  trichloride  hy 
the  direct  agency  of  hydrochloric  acid  than  hy 
sulphuric  acid  and  sodium  chloride  as  recom- 
mended by  Fyfe. 

The  method  of  tasting  for  arsenic  proposed 
by  Marsh,  is  perhaps  the  best  known  of  the 
arsenic  tests.  It  consists  in  taking  advantage 
of  the  power  which  nascent  hydrogen  pos- 
sesses of  decomposing  the  acids  and  arsenic, 
with  the  result  of  forming  water  and  hydrogen 
arsenide,  as  illustrated  by  the  subjoined  reac- 
tion : 

AssOs+  (Hs)e  =  (Haaa)s-f  (HaO)a 
Any  compound  of  arsenic  other  than  those  con- 
taining sulphur  may  now  be  added  to  the 
materials  for  generating  hydrogen  (pure  diluted 
sulphuric  acid  and  zinc),  contained  in  a  self- 
regulating  generator  of  hydrogen.  Canudas  y 
Salva  prevents  the  possible  explosion  of  the 
apparatus,  resulting  from  the  ignition  of  the 
hydrogen  before  all  the  air  has  been  expelled, 
by  placing  in  the  lateral  exit  tube  two  metallic 
meshes,  enclosing  between  them  very  loose  cot- 
ton. (N.  R.,  April,  1878.)  Fresenius  proposed 
the  same  years  ago.  If  the  added  material 
contains  arsenic,  the  nascent  hydrogen  will  com- 
bine with  the  metal,  and  the  nature  of  the  com- 
pound gas  formed  may  be  ascertained  by  burn- 
ing a  jet  of  it  from  a  fine  jet-pipe  connected 
with  the  generator.  The  flame  will  have  a 
characteristic  bluish-white  color;  and,  by  hold- 
ing a  porcelain  plate  against  it.  a  thin  film  of 
metallic  arsenic,  forming  a  brownish-black  stain, 


will  be  deposited.  To  remove  every  source  of 
fallacy  it  is  necessary  to  be  sure  of  the  purity 
of  the  materials  for  generating  the  hydi 
by  a  preliminary  trial  of  the  gas  before  the 
suspected  liquid  is  added,  as  zinc  and  sulphuric 
acid  are  both  liable  to  contain  arsenic.  This 
trial  is  made  by  holding  a  plate  against  the 
burning  hydrogen,  which,  if  pure,  will  produce 
no  stain.  The  pieces  of  zinc  employed  should 
be  changed  after  every  experiment.  Ms 
sium  or  aluminum  may  be  advantageously  sub- 
stituted for  zinc,  as  they  contain  no  arsenic, 
or,  still  better,  sodium  amalgam  (made  by  add- 
ing about  5  per  cent,  of  metallic  sodium  to  some 
warmed  mercury),  as  proposed  by  E.  W.  Davy, 
This  can  be  used  then  in  a  neutral  solu- 
tion, the  evolution  of  nascent  hydrogen  being 
due  to  the  decomposition  of  the  water  by  the 
sodium. 

If  the  sulphuric  acid  used  to  act  upon  the  zinc 
contains  nitrous  compounds,  the  liberation  of 
arsenic  may  be  prevented.  To  obviate  this  diffi- 
culty a  solution  of  stannous  chloride  in  hydro- 
chloric acid  should  he  added  towards  the  end 
of    the   operation.      This    liberates    any    arsenic 

present    because   of    it^    reducing   action,   and 

arsine  will  he  Conned  from  it. 

Still  another  modification  is  Fleitniunn's  test, 
in  which  the  use  of  zinc,  magnesium,  or  alu- 
minum is  retained,  but  the  development  of 
nasftfifil  hydrogen  is  brought  about  by  the  addi- 
tion of  potassium  or  sodium  hydroxide.  Under 
these  circumstances  hydrogen  arsenide  is  pro- 
duced, hut  hydrogen  antimonide  cannot  be 
formed.  A  modification  of  Marsh's  apparatus 
consists  in  having  the  tuhe  which  delivers  the 
hydrogen  arsenide  narrowed  in  several  places. 
If,  then,  while  the  gas  is  passing,  heat  be 
applied  a  little  this  side  of  the  narrowed  place, 
the  compound  is  decomposed  and  a  bright  mir- 
ror of  metallic  arsenic  is  deposited  in  the  con- 
traction. As  a  very  small  deposit  can  be 
changed  subsequently  into  trioxide  or  sulphide, 
both  of  which  are  characteristic,  this  test  is 
quite  delicate. 

It  has  been  objected  to  Marsh's  test,  that 
antimony  forms  a  compound  with  hydrogen, 
very  similar  to  hydrogen  arsenide,  both  in  the 
color  of  its  flame,  and  in  the  metallic  spot 
which  it  deposits  during  combustion  on  cold 
surfaces.  Still,  the  two  metals  may  be  dis- 
tinguished by  acting  on  the  metallic  spot  with 
a  drop  or  two  of  fuming  nitric  acid,  with  the  aid 
of  heat.  Arsenic  will  thus  be  converted  into 
soluble  arsenic  acid  (which  forms  a  brick-red 
precipitate  on  the  addition  of  silver  nitrate 
solution)  while  antimony  is  changed  into 
insoluble  antimonic  acid.  Another  way  of  dis- 
tinguishing them  is  to  apply  to  the  stain  a  solu- 
tion of  sodium  hypochlorite,  which  instantly 
dissolves  the  arsenical  spot,  without  affecting 
that  of  antimony,  or  solution  of  stannous  chlo- 
ride, which  has  no  action  on  metallic  arsenic, 
while  it  dissolves  slowly  but  completely  the 
antimonv  stain.  (Blvth,  Poisons,  Effects  and 
Detection,  p.  526.)      Sodium  nitroprusside  also, 
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while  it  has  no  effect  upon  arsenic  spots,  will 
dissolve  those  of  antimony  completely  and 
easily.  (Handworterbuch  der  Chem.,  i.  757.) 
In  case  the  metallic  mirror  is  obtained  in  the 
tube  by  Berzelius's  modification  of  Marsh's  test, 
a  stream  of  hydrogen  sulphide  may  be  passed, 
while  immediately  behind  the  stain  a  gentle 
heat  is  applied.  Arsenic  is  changed  thereby  to 
yellow  sulphide,  while  antimony  produces  an 
orange  or  black  sulphide;  if  dry  hydrochloric 
acid  gas  is  now  transmitted,  the  arsenical  sul- 
phide is  unchanged,  while  antimony  sulphide 
is  converted  into  chloride  of  antimony,  which 
volatilizes  without  the  application  of  heat. 
(Blyth,  loc.  cit.)  Ammonium  sulphide  dissolves 
the  arsenical  spot  with  difficulty,  leaving  on 
evaporation  a  yellow  stain;  it  readily  dissolves 
the  antimonial,  and  yields  an  orange-red  spot. 
Marsh's  test  may  be  still  further  modified  as 
proposed  by  Lassaigne.  The  current  of  hy- 
drogen arsenide  is  conducted  into  solution  of 
silver  nitrate,  when  it  is  decomposed  according 
to  the  reaction : 

AsHs  +  6AgNOa  +  3H2O  = 

HaAsOs  +  6HNO3  +  3Ag2 
Here  arsenous  acid  is  formed,  which  goes 
into  solution,  and  metallic  silver  separates. 
Hydrogen  antimonide  passed  into  silver  nitrate 
solution  produces  a  black  precipitate  of  silver 
antimonide,  in  which  all  the  antimony  is  con- 
tained. 

Gutzeit's  modification  of  this  test  is  to  carry 
out  the  reaction  in  a  test  tube,  which  is  then 
covered  by  paper  moistened  with  silver  nitrate. 
A  black  stain  indicates  the  presence  of  arsenic. 
Ritsert  {Ph.  Ztg.,  1889,  368)  has  increased  the 
delicacy  of  this  by  using  ammoniacal  silver 
nitrate.  It  is  asserted  that  0.0005  milligramme 
of  arsenous  oxide  will  cause  a  brown  stain. 
"  The  Modified  Gutzeit's  Test  (U.  S.  Pharm., 
8th  Rev.,  see  Part  III,  No.  17),  in  testing  for 
the  presence  of  traces  of  arsenical  impurity  in 
official  chemicals,  uses  paper  which  has  been 
moistened  with  alcoholic  mercuric  chloride  solu- 
tion and  dried,  as  the  cap  at  the  end  of  the 
test  tube.  Zinc  and  hydrochloric  acid,  pre- 
viously tested  for  purity  in  a  blank  experiment, 
are  used,  and  the  solution  supposed  to  con- 
tain arsenic  is  heated  with  a  solution  of  sul- 
phurous acid  to  reduce  the  arsenic  compound  to 
the  condition  of  arsenous  acid,  and  any  excess 
of  sulphur  dioxide  boiled  off.  If,  under  these 
circumstances,  the  hydrogen  evolved  contains 
hydrogen  arsenide,  a  distinct  yellow  or  orange 
spot  will  be  formed  upon  the  mercuric  chloride 
paper  cap.  One  part  of  arsenic  in  100,000 
is  readily  recognized  by  the  test.  Antimony, 
under  the  same  conditions,  produces  a  dark  gray 
to  brownish-black  coloration,  and  sulphur  com- 
-^pnrmds  a  black  stain.  Bettendorf's  test,  as 
used  in  the  Pharm.  Germ.,  ed.  iv.,  depends  on 
the  fact  that  a  concentrated  solution  of  stannous 
chloride  will  cause  the  separation  of  metallic 
arsenic  from  arsenous  acid  even  in  the  cold, 
and  from  arsenic  acid  on  heating.  As  adopted 
by  the  U.  S.  Pharmacopoeia  (8th  Rev.),  fifteen 


minutes  heating  of  the  test  tube  containing 
the  mixture,  by  immersion  in  a  bath  of  boiling 
water,  followed  by  standing  for  one  hour,  is 
prescribed.  In  the  absence  of  arsenic,  no  trace 
of  brownish  color  should  appear. 

Reinsch  has  proposed  a  method  of  detecting 
arsenic  in  organic  liquids,  which  is  extremely 
delicate  and  at  the  same  time  has  the  merits 
of  facility  and  celerity.  It  consists  in  acidu- 
lating the  suspected  liquid  with  hydrochloric 
acid,  which  converts  the  arsenous  acid  into 
the  trichloride,  and  boiling  in  it,  for  ten 
minutes,  a  slip  of  copper  foil,  on  which  the 
arsenic  is  deposited  as  an  alloy  consisting  of 
one  part  arsenic  to  five  parts  copper;  and  then 
separating  it  in  the  state  of  arsenous  acid,  by 
subjecting  the  copper,  cut  into  small  pieces, 
to  a  low  red  heat  in  the  bottom  of  a  small 
glass  tube.  The  peculiar  crystalline  appear- 
ance of  arsenous  acid,  mentioned  in  the  pre- 
ceding page,  is  conclusive  of  its  presence,  and, 
besides,  if  collected  and  dissolved  in  water  it 
will  answer  to  the  ordinary  tests  for  the  poison. 
The  merit  of  Reinsch's  procedure  is  not  so 
much  that  it  gives  a  characteristic  deposit  on 
the  copper — for  bismuth,  tin,  zinc,  and  anti- 
mony also  give  deposits — as  that  the  copper 
collects  all  the  arsenic  from  the  organic  liquid, 
and  presents  it  in  a  convenient  form  for  apply- 
ing the  liquid  and  subliming  tests.  But 
Reinsch's  method  is  not  without  its  fallacies. 
Thus,  it  has  been  ascertained  that  the  presence 
of  a  nitrate  or  chlorate  in  the  suspected  material 
prevents  the  characteristic  action  of  the  arsenic 
on  the  copper  until  the  whole  of  these  sub- 
stances have  been  consumed  by  reaction  with 
the  metal.  Besides,  both  hydrochloric  acid  and 
copper  are  liable  to  contain  arsenic,  and  there- 
fore to  afford  fallacious  results.  This,  however, 
is  less  true  of  the  hydrochloric  acid  prepared  in 
this  country  than  of  the  European,  as  the  sul- 
phuric acid  employed  in  its  preparation  here  is 
obtained  generally  from  native  sulphur,  instead 
of  from  pyrites  as  abroad.  Nevertheless,  no 
conclusion  from  Reinsch's  test  can  be  certainly 
relied  on  unless  the  hydrochloric  acid  has  been 
ascertained  to  be  free  from  arsenic.  With  the 
copper  there  is  less  risk,  as  the  arsenic  in  it 
can  act  only  by  solution  of  the  copper  itself, 
and  this  is  known  by  the  green  color  imparted 
to  the  liquid;  so  that,  if  the  arsenical  deposit 
should  be  produced  without  discoloration  of 
the  liquid,  the  indication  of  the  presence  of  the 
poison  may  be  considered  as  satisfactory. 
(Odling  and  Taylor.) 

The  compounds  of  arsenic  and  sulphur  do  not 
respond  directly  to  the  influence  of  nascent  hy- 
drogen, and  hence  cannot  be  indicated  by  the 
Marsh  and  similar  tests.  In  such  cases  the 
test  of  Fresenius  and  von  Babo  is  used.  The 
suspected  material,  previously  dried,  is  rubbed 
up  thoroughly  with  a  mixture  of  three  parts 
of  dry  sodium  carbonate  and  1  part  of  potassium 
cyanide,  and  introduced  into  a  small  dry  test 
tube,  so  as  to  make  a  layer  of  about  one-fourth 
of  an  inch  in  depth.     On  heating  the  end  of 
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the  tube  until  the  contents  are  fused,  a  ring- 
like mirror  of  metallic  arsenic  will  form,  a 
short  distance  above  the  heated  spot. 

It  has  been  shown  by  Malaguti  and  Sarzeau 
that  for  the  detection  of  minute  quantities 
of  arsenic  in  exhumed  bodies  the  best  method 
of  proceeding  is  to  distil  the  viscera  with  aqua 
regia,  made  by  mixing  one  part  of  nitric  with 
three  of  hydrochloric  acid.  The  animal  matter 
(the  liver,  for  example),  cut  into  small  pieces, 
is  dried  by  a  gentle  heat,  and  mixed  with  a 
quantity  of  the  aqua  regia  equal  to  the  weight  of 
the  matter  before  it  was  dried.  The  mixture  is 
distilled,  and  the  arsenic,  if  present,  comes  over 
in  the  form  of  the  volatile  trichloride,  which 
may  be  converted  into  the  trisulphide  in  the 
usual  manner. 

Arsenic  may  be  detected  in  exhumed  bodies 
long  after  death.  Blondlot  found  il  in  the 
brain  of  a  body  that  had  been  buried  twenty 
In  this  case  it  was  ascertained  that  qo 
arsenic  existed  in  the  earth  of  the  cemetery. 
(See  B.  F.  M.  If.,  lsr>.r),  p.  222.)  It  is  i  i 
sary  also  to  be  guarded  against  the  possible 
presence,  about  the  hody,  of  metals  which  may 
contain  arsenic,  as,  for  example,  brass  and 
copper.  L.  A.  Buchner  has  found,  in  the  into 
tines  <>('  person!  who  had  heen  poisoned  with 
arsenic  trioxide.  examined  tOOM  months  aftei 
death,  the  poison  in  t lit*  state  of  yellow  arsenic 
sulphide,  into  which  it  had  heen  converted  by  I  he 
hydrogen  sulphide  developed  hy  the  putrefactive 
process  that  had  taken  place  in  the  bowels. 
Showing   that    even    in    poisonous    doses    arsenic 

has  not  always  the  property  of  preserving  the 
body  from  corruption.  (A''Mn  Repertorimm, 
xvii'.  21.1 

Dose,  of  arsenic  trioxide,  one-fiftieth  to  one- 
twentieth  of  a  grain  (0.001:5  to  0.0<>:5  Gin.). 

Off.  Prep.— 1-iquor  Acidi  Arseoosi,  U.  8. 
(Br.);   Liquor    PbtassU    Axssoitis,    U.   8.    [Br.) 

ARSENUM. 

ARSENIC 

( ar'se-num ) 

As  =  74.4 

Arsenicum,  U.  S.  1870:  Arsenium  ;  Arsenic,  Fr. ; 
Arsen,    Arsenik,    O. ;    Arsenlco,    It.,    Sp. 

This  metal  was  introduced  into  the  U.  S. 
and  Dublin  Pharmacopoeias  in  1850,  for  the 
purpose  of  being  used  to  form  arsenous  iodide, 
and  the  solution  of  arsenous  and  mercuric 
iodide,  at  that  time  two  new  salts  of  those  works. 
It  has  been  rejected  by  the  compilers  of  the 
TJ.  S.  and  the  British  Pharmacopoeias.  The 
Dublin  College  gave  the  following  formula: 

"  Take  the  White  Oxide  of  Arsenic  of  Com- 
merce two  drachms  [Dub.  weight].  Place  the 
Oxide  at  the  sealed  end  of  a  hard  German  glass 
tube,  of  about  half  an  inch  in  diameter  and 
eighteen  inches  long,  and,  having  covered  it 
with   about  eight   inches   of   dry   and   coarsely 


pulverized  charcoal,  and  raised  the  portion  of 
the  tube  containing  the  charcoal  to  a  red  heat, 
let  a  few  ignited  coals  be  placed  beneath  the 
Oxide,  so  as  to  effect  its  slow  sublimation. 
When  this  has  been  accomplished,  the  metallic 
arsenic  will  be  found  attached  to  the  interior 
of  the  tube  at  its  distant  or  cool  extremity. 

"  In  conducting  this  process,  the  furnace  used 
in  the  performance  of  an  organic  analysis 
should  be  employed,  and  the  fuel  should  be 
ignited  charcoal.  It  will  be  proper  also  to 
connect  the  open  extremity  of  the  tube  with 
a  flue,  for  the  purpose  of  preventing  the  pos- 
sible escape  into  the  apartment  of  arsenical 
vapors;  and,  with  the  view  of  keeping  it  from 
bong  plugged  by  the  metal,  to  introduce 
anally  into  it,  as  the  sublimation  proceeds, 
an  iron  wire  through  a  cork,  fixed  (but  not 
air-tight)    in    its   open    extremity." 

In  the  above  process,  the  white  oxide  (arsenic 
trioxide)  in  reduced  hy  the  agency  of  ignited 
charcoal,  which  attracts  the  oxygen  of  the 
oxide,  and  revives  the  metal.  On  the  large 
scale,     metallic     arsenic     is    generally     obtained 

by   hearing  arsenical   pyrites    (FeAs,FeSs)    in 

earthen    tubes,    when    the    metal    sublimes,    and 

two  molecules  of  ferrous  sulphide,  FeS,  are  left. 

Properties.  -Arsenic    is  :i   brittle,   crystalline 

metal,  <>f  a  steel  gray  color,  and  possessing  much 

brilliancy  when  recently  broken  or  sublimed. 
Exposed  to  the  air,  its  surface  becomes  dull  and 
blackish.       Its    texture    is    granular,    and    some 

times  a  little  scaly.  Rubbed  on  the  hands,  it 
communicatee  a  peculiar  odor,  but  it  is  devoid 
Of  taste.  Its  sp.  gr.  is  about  5.7:5  (5.88). 
When  heated  to  about  L80  I  '.  (350°  P.)  it 
sublimes,  giving  rise  to  white  vapors  having  a 
garlicky  odor.'  An  amorphous  modification  re- 
sults from  the  decomposition  of  hydrogen  ar- 
senide by  beat,  the  arsenic  appearing  as  a  dark 
brown  deposit.  There  is  also  a  yellow  modifica- 
tion which  is  formed  when  arsenic  vapor  is 
strongly  cooled.  It  resembles  yellow  phos- 
phorus, as  it  is  soluble  in  carbon  disulpliide 
and  oxidizes  in  the  air  with  luminosity.  Its 
atomic  weight  is  71.1.  It  forms  two  combina- 
tions with  oxygen,  ursenous  and  arsenic  oxides, 
As2<)3  and  As2()e  respectively,  to  each  of  which 
the  corresponding  acid  is  known,  and  three  with 
sulphur,  namely,  the  disulpliide,  or  realgar, 
AS2S2;  the  trisulphide,  or  orpiment,  AS2S3,  cor- 
responding in  composition  to  arsenous  oxide; 
and  the  pentasulphide,  As2S«,  corresponding 
to  arsenic  oxide.  (See  Arseni  Trioxidum;  also 
Realgar  and  Orpiment  in  Part  II  of  this 
work.)  Arsenic  oxide  is  obtained  by  distilling 
off  a  mixture  of  twelve  parts  of  nitric  and  one 
of  hydrochloric  acid  from  four  parts  of  arsenic 
trioxide,  until  the  whole  acquires  the  consist- 
ence of  a  thin  syrup.     The  liquid  is  then  poured 


1  The  statement  that  arsenic  on  being  heated  suffi- 
ciently, passes  at  once  into  the  state  of  vapor  without 
fusing  was  disproved  by  experiments  of  Dunnington 
and  Odger,  made  under  direction  of  Mallet  of  the 
U.  of  Va.  They  succeeded  in  fusing  arsenic  without 
great  difficulty.     (Chem.  News,  Aug.  30,   1872.) 
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into  a  porcelain  dish,  and  evaporated  at  a  mod- 
erate heat.  Suddenly  the  arsenic  oxide  con- 
cretes into  an  opaque  white  mass,  which  should 
be  transferred,  while  warm,  to  a  well-stoppered 
bottle.  Arsenic  oxide  is  white,  solid,  deliques- 
cent, and  soluble  in  six  parts  of  cold  and  two  of 
boiling  water.  It  forms  several  acids,  corre- 
sponding to  the  several  varieties  of  phosphoric 
acid,  to  which  it  bears  a  close  analogy.  With 
silver  nitrate  it  gives  a  brick-red  precipitate 
of  silver  arsenate.  As  a  poison  it  is  even  more 
virulent  than  arsenous  oxide.  It  consists  of 
two  atoms  of  arsenic  and  five  of  oxygen 
(As20s). 

The  world's  supply  of  arsenic  and  arsenic 
compounds  at  the  present  time  is  obtained  from 
Germany,  Spain,  England  and  Canada,  al- 
though in  Montana  and  Washington  consider- 
able quantities  of  arsenic  are  being  produced 
as  a  by-product  in  the  smelting  of  copper  ores. 
In  1903  the  German  production  of  arsenic  was 
2768  metric  tons;  that  of  Spain,  1088  tons;  of 
England,  917  tons,  and  of  Canada,  233  tons, 
while  the  United  States  produced  554  tons. 
The  importations  of  arsenic,  arsenous  oxide, 
and  arsenic  sulphides  into  the  United  States 
for  1903  amounted  to  8,357,661  lbs.,  valued 
at  $294,602. 

Arsenic  is  much  diffused.  Besides  being 
present  in  a  great  many  minerals,  it  has  been 
detected,  in  minute  proportion,  in  the  earth  of 
cemeteries  by  Orfila;  in  certain  soils  and  min- 
eral waters  by  Walchner;  in  the  ashes  of 
various  plants  by  Stein;  in  various  mineral 
coals;  also  in  the  incrustation  formed  in  the 
boiler  of  a  sea-going  steamer,  by  Daubree.  Re- 
cently it  has  been  found  in  minute  quantities  in 
many  plants  and  even  in  the  tissues  of  the 
human  body. 

ASAFOETIDA.  U.  S.  (Br.) 

ASAFETIDA 

(as-a-fcet'i-da) 

"A  gum-resin  obtained  from  the  root  of 
Ferula  foetida  (Bunge)  Regel,  and  probably 
other  species  of  Ferula  (Fam.  Umbelliferce) ." 
77.  S.  "A  gum-resin  obtained  by  incision  from 
the  root  of  Ferula  foetida,  Regel;  and  probably 
other  species."   Br. 

Asafetida,  Br.;  Stercus  Diaboli,  Cibus  Deorum ; 
Gumnii-resina  Asafoetida ;  Asa  foetida,  Asse-f6tide, 
Assafcetida,  Fr.;  Asa  foetida,  P.  O. ;  Asant.  Stinka- 
sant,  Teufelsdreck,  G. ;  Assa  fetida,  It. ;  Asafetida, 
Sp. ;  Ungoozeh,  Pets.;  Hilteet,  Arab.;  Hing,  India; 
Angusa-kema,  Afgh. 

Concerning  the  genus  Ferula  there  has  been 
much  dispute  by  botanists,  but  at  present  a 
much  wider  range  is  given  to  it  than  formerly. 
H.  Falconer  (Tr.  Linn.  Soc,  xx.  285)  sep- 
arated from  it  the  genus  Narthex,  relying  chiefly 
upon  the  distinctness  of  the  vittae  as  charac- 
teristic, while  Bunge  separated  the  genus  Scoro- 
dosma on  account  of  the  absence  of  vittae. 
According,  however,  to  Bentham  and  Hooker, 
the   vittae   in   Bunge's   type   specimens   are   no 


more  inconspicuous  than  in  various  other  spe- 
cies of  the  genus;  and,  further,  the  vittae  vary 
so  much  that  no  generic  character  can  be  drawn 
from  them.  The  genus  Ferula  is  a  very  diffi- 
cult one  to  characterize  briefly,  see  Bentham 
and  Hooker,  Genera  Plantarum,  i.  917. 

Ferula  foetida,  Regel,  F.  Scorodosma,  Ben- 
tham and  Hooker,  Scorodosma  foetidum,  Bunge, 
Ferula  Assafcetida,  L.,  of  Boissier  {Flora 
Orientalis,  ii.  994),  is  a  coarse  umbellifer- 
ous plant,  growing  from  five  to  seven  feet  high, 
with  a  large  fleshy  root,  the  crown  of  which  is 
covered  with  coarse  bristly  fibres,  and  gives 
origin  to  large  bipinnate  radical  leaves  and  a 
nearly  naked  stem  which  has  only  a  few  bipin- 
nate leaves  without  wide  sheathing  petioles,  and 
ends  at  the  top  in  very  numerous  umbels.  The 
flat-winged  fruit  have  the  vittae  almost  obsolete. 
This  plant  was  first  discovered  in  the  sandy 
desert  near  the  sea  of  Aral,  by  Lehmann,  in 
1844.  Bunge  found  it  in  Persia  about  twenty 
years  later.  It  would  seem  to  be  native  all 
through  Afghanistan. 

Ferula  Assafcetida,  Willd.,  Sp.  Plant,  i.  1413. 
B.  d~  T.  Ferula  Narthex,  Boiss.  Narthex  Assa- 
fcetida, Falconer. — This  plant,  which  was  for- 
merly recognized  officially  as  a  source  of  asa- 
fetida, was  first  described  from  actual  observa- 
tion by  H.  Falconer,  who  found  it  near  Kash- 
mir, and  has  long  been  successfully  cultivated 
in  the  Edinburgh  Botanical  Gardens.  It  is  dis- 
tinguished from  the  true  asafetida  plant  by  the 
greater  height  of  the  stem  (6  to  10  feet),  and 
by  the  numerous  stem  leaves  furnished  with 
wide  sheathing  petioles.  The  flowers  are  pale 
yellow,  and  the  oval  fruit  thin,  flat,  foliaceous, 
and  reddish  brown,  with  pronounced  vittae.  It 
yields  a  milky  juice  having  a  powerful  odor 
of  asafetida. 

It  is  possible  that  asafetida  is  obtained  from 
various  species  of  Ferula,  yet  the  bulk  of  the 
drug  probably  comes  from  the  official  plant. 
This  plant  does  not  agree  with  the  description 
given  by  E.  Kaempfer  of  the  plant  which  he 
observed  in  1687,  and  to  which  he  gave  the 
name  of  Assafcetida  disguinensis,  although  Fal- 
coner considers  the  latter  plant  as  identical  with 
his  Narthex  Assafcetida,  and  Borszczon,  who 
studied  F.  Scorodosma,  growing  wild  in  the 
neighborhood  of  the  Caspian  Sea,  believes  this 
plant  the  same  as  that  described  by  Kaempfer. 
It  is  very  likely  that  the  difficulty  of  identifica- 
tion is  due  to  inaccuracies  in  the  original  figure 
of  Kaempfer.  F.  persica,  W.,  F.  alliacea, 
Boiss.,  F.  Assafcetida,  L.,  Assafcetida  disgui- 
nensis, Kaempf.,  F.  Narthex,  Boiss.  (Narthex 
Assafcetida,  Falc),  have  had  official  recogni- 
tion. E.  M.  Holmes's  discussion  of  the  asa- 
fetida plants  (P.  J.,  ser.  iii.  xix.,  1888-9)  still 
remains  our  chief  source  of  information  on  the 
subject.  Ferula  Jcesehkeana,  Vatke,  which  has 
been  believed  to  be  the  source  of  asafetida,  ac- 
cording to  E.  M.  Holmes,  has,  at  least  in  its 
dried  state,  not  the  slightest  odor  of  asafetida, 
and  indeed  yields  a  strongly  celery-scented 
juice.  (P.  J.,  1894,  xxv.). 
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The  asafetida  plants  are  indigenous  to 
"Western  Afghanistan  and  Eastern  Persia.  In 
1687  the  collection  of  asafetida  was  witnessed 
by  Kaempfer,  whose  description  of  the  method 
is  very  similar  to  that  given  by  H.  W.  Bellew 
in  1872,  and  by  J.  E.  T.  Aitchinson  in  1SS4. 
According  to  Aitchinson,  the  high  plains  of 
Afghanistan,  two  to  four  thousand  feet  above 
the  sea,  are  arid  and  bare  in  winter,  but  in 
the  early  summer  are  covered  with  a  thick 
growth  of  Ferula  faetida,  Dorema  ammoniacum , 
and  Ferula  galbanifl.ua.  The  great  cabbage- 
like heads  of  the  asafetida  plant,  representing 
the  primary  stage  of  the  flower  heads  covered 
over  by  the  stipules  of  its  leaves,  are  eaten 
raw  by  the  natives  as  a  sort  of  green.  In  June 
the  asafetida  is  obtained.  The  root  stock  is 
first  laid  bare  to  the  depth  of  a  couple  of  inches, 
those  plants  only  which  have  not  reached  their 
flower  bearing  stage  being  selected.  A  slice 
is  then  taken  from  the  top  of  the  root  stock, 
which  is  immediately  covered  with  twigs  and 
clay,  forming  a  sort  of  dome,  with  an  opening 
towards  the  north,  so  that  the  sun  cannot  get 
at  the  exposed  root.  About  live  or  six  weeks 
later,  a  thick,  gummy,  not  milky,  reddish  sub- 
stance found  upon  the  exposed  surface  of  the 
root  in  more  or  less  irregular  lumps  is  scraped 
off  with  a  piece  of  iron  hoop  or  removed  with  a 
slice  of  the  root  and  at  once  placed  in  a  leather 
bag.  The  asafetida  is  conveyed  to  Herat,  where 
it  is  adulterated  with  red  clay  before  being  sent 
into  commerce.  It  is  brought  to  this  country 
directly  from  India,  whither  it  is  conveyed  from 
Bushire  and  down  the  Indus,  or  by  the  route 
of  Great  Britain.  It  sometimes  comes  in  mats, 
but  more  frequently  in  cases,  the  former  con- 
taining eighty  or  ninety  pounds,  the  latter 
from  two  hundred  to  four  hundred  pounds. 
Asafetida  is  sometimes  also  imported  in 
casks. 

The  fruit  of  the  asafetida  is  said  to  be  sent 
to  India,  where  it  is  highly  esteemed  as  a 
medicine. 

Properties. — As  found  in  commerce,  asafet- 
ida is  in  irregular  masses,  softish  when  not 
long  exposed,  of  a  yellowish  or  reddish-brown 
color  externally,  exhibiting  when  broken  an 
irregular,  whitish,  somewhat  shining  surface, 
which  soon  becomes  red  on  exposure,  and  ulti- 
mately passes  into  a  dull  yellowish-brown. 
This  change  of  color  is  characteristic  of  asa- 
fetida, and  is  ascribed  to  the  influence  of  air 
and  light  upon  its  resinous  ingredient.  The 
masses  appear  as  if  composed  of  distinct  por- 
tions agglutinated  together,  sometimes  of  white, 
almost  pearly  tears,  embedded  in  a  darker, 
softer,  and  more  fetid  paste.  Occasionally  the 
tears  are  separate,  though  rarely  in  the  com- 
merce of  this  country.  They  are  roundish,  oval, 
or  irregular,  and  generally  flattened,  from  the 
size  of  a  pea  to  that  of  a  large  almond,  some- 
times larger,  yellowish  or  brownish  externally 
and  white  within,  and  not  unlike  ammoniac 
tears,  for  which  they  might  be  mistaken  except 
for  their  odor,  which,  however,  is  weaker  than 


that  of  the  masses.  A  very  fine  variety  of 
asafetida  is  spoken  of  by  Bellew  as  being  pro- 
cured from  the  leaf  bud  in  the  centre  of  the 
root.  It  does  not  come  into  European  com- 
merce, but  is  the  Kandaharee  Hing  of  the 
Indian  bazaars.  (P.  J.,  viii.  103.)  It  occurs 
in  moist  flaky  pieces  and  tears,  yielding  a  red- 
dish-yellow oil  on  pressure,  and  mostly  mixed 
with  the  remains  of  leaf  buds.  The  ordinary 
asafetida  of  the  Indian  bazaars  is  known  in  the 
superior  grade  as  Hing,  in  the  inferior  grade 
as  Hingra.  The  odor  of  tsafetida  is  alliaceous, 
fetid,  and  tenacious;  the  taste,  hitter,  acrid,  and 
durable.  The  effect  of  time  and  exposure  is  to 
render  it  more  hard  and  brittle,  and  to  diminish 
the  intensity  of  its  odor  and  taste,  particularly 
the  former.  Kaempfer  assures  us  that  one 
drachm  of  the  fresh  juice  diffuses  a  more  power- 
ful odor  through  a  close  room  than  one  hundred 
pounds  of  the  drug  as  usually  kept  in  the  stores. 
The  color,  which  is  at  first  white,  becomes  pink, 
and  finally  the  well  known  brown,  on  exposure. 
Asafetida  softens  by  heat  without   melting,  and 

is  difficult  of  pulverization.  Its  sp.  gr.  is  1.327. 
(Berselius.)  It  is  inflammable,  burning  with  a 
clear,  lively  flame.  It  yields  all  its  virtues  to 
alcohol,  and  forms  a  clear  tincture,  which  be- 
comes milky  on  the  addition  of  water.  "  The 
freshly  fractured  surface  becomes  greenish  on 
the  application  of  a  few  drops  of  a  40  percent, 
nitric  acid  solution;  becoming  hard  and  brittle 
by  drying;  odor  persistent,  alliaceous;  taste  hit- 
ler, alliaceous,  and  acrid.  When  triturated  with 
water.  Asafetida  yields  a  milk-white  emulsion 
which  becomes  yellowish  on  the  addition  of 
ammonia  water.  Not  less  than  50  percent. 
should  dissolve  in  alcohol.  When  incinerated, 
Asafetida  should  yield  not  more  than  10  per- 
cent, of  ash."  U.  8.  "Asafetida  should  con- 
tain not  less  than  65  per  cent,  of  matter 
soluble  in  alcohol  (90  per  cent.),  and  should 
yield  not  more  than  10  per  cent,  of  ash 
when  incinerated."  Br. 

Much  commercial  asafetida  of  prime  appear- 
ance, fails  to  come  up  to  the  requirements  of  the 
(J.  S.  Pharmacopoeia.  Large  quantities  are  said 
to  be  returned  from  the  United  States  ports  to 
Europe  on  account  of  their  failure  to  contain  the 
proper  percentage  of  material  soluble  in  alco- 
hol, and  in  reducing  the  requirements  from  60 
to  50  per  cent,  the  revisers  of  the  Pharmacopoeia 
have  only  yielded  to  a  slight  extent  to  the 
necessities  of  the  situation.  Macerated  in  water 
it  produces  a  turbid  red  solution,  and  triturated 
with  that  fluid  it  gives  a  white  or  pinkish 
milky  emulsion  of  considerable  permanence. 
Touched  with  nitric  acid  (sp.  gr.  1.2)  the  tear 
becomes  of  an  evanescent  green  color.  "  If 
a  small  fragment  be  strongly  heated  in  a  dry 
test-tube,  the  contents  of  the  tube,  after  cooling, 
yield  with  boiling  water  a  solution  which  when 
largely  diluted  and  made  alkaline  with  solu- 
tion of  ammonia  exhibits  a  blue  fluorescence." 
Br.  In  100  parts,  Pelletier  found  65  parts 
of  resin,  19.44  of  gum,  11.66  of  bassorin,  3.60 
of    volatile    oil,    with    traces    of    acid    calcium 
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malate.  J.  Polasek  examined  the  pure  tears  of 
Asafcetida  amygdaloides,  finding  the  following 
constituents:  61.40  per  cent,  of  resin  soluble 
in  ether,  which  is  regarded  by  him  to  be  the 
ferulaic  acid  ester  of  asaresino-tannol;  0.60 
per  cent,  of  resin  insoluble  in  ether,  regarded 
to  be  free  asaresino-tannol;  25.10  per  cent,  of 
gum ;  6.70  per  cent,  of  volatile  oil ;  0.06  per  cent, 
of  vanillin ;  1.28  per  cent,  of  free  ferulaic  acid; 
2.36  per  cent,  moisture;  2.50  per  cent,  impurities. 
Asaresino-tannol  has  the  composition  corre- 
sponding to  the  formula  C24H35O5.  The  author 
has  prepared  a  benzoyl  derivative,  C24H33O5.C6 
HsCO,  and  an  acetyl  derivative,  C24H33O5.CH3 
CO,  which  prove  it  to  contain  a  hydroxyl 
group, — viz.,  C24H33O4.OH.  Umbelliferone  was 
obtained  as  a  secondary  product  of  hydrolysis 
with  sulphuric  acid  from  asaresino-tannol,  and 
was  also  obtained  from  ferulaic  acid  syntheti- 
cally, guaiaeol  being  produced  at  the  same  time. 
By  nitrification  of  asaresino-tannol,  picric  acid 
is  produced.  (A.  Pharm.,  235,  March,  1897,  125, 
132.)  The  odor  of  the  gum-resin  depends  on  the 
volatile  oil,  which  may  be  procured  by  distilla- 
tion with  water  or  alcohol,  and  amounts  to  from 
6  to  9  per  cent.,  according  to  Fliiekiger.  It 
is  lighter  than  water,  colorless  when  first  dis- 
tilled, but  becomes  yellow  with  age,  of  an 
exceedingly  offensive  odor,  and  of  a  taste  at 
first  flat,  but  afterwards  bitter  and  acrid. 
Hlasiwetz  (Ann.  Ch.  Ph.,  71,  23)  considers  it  a 
mixture,  in  variable  proportions,  of  the  sul- 
phide and  disulphide  of  a  compound  radical 
consisting  of  carbon  and  hydrogen  (CeHu). 
Allyl  persulphide,  which  is  sublimed  when  oil 
of  mustard  is  heated  with  potassium  persul- 
phide, is  said  by  Wertheim  to  have  an  extremely 
intense  odor  of  asafetida,  a  fact  which  justifies 
the  supposition  that  it  may  be  identical  with  the 
oil  of  that  gum-resin.  (Gmelin,  ix.  377.) 
Semmler,  in  a  later  study  (Ber.  d.  Chem.  Ges., 
23,  p.  3530,  and  24,  p.  78),  states  that  it  con- 
tains pinene  and  a  second  terpene  in  smaller 
amount,  and  in  the  higher  boiling  fractions,  a 
disulphide,  C7H14S2;  a  disulphide,  C11H20S2; 
a  body  (CioHi60)n;  a  disulphide,  C8H18S2; 
and  C10H18S2. 

The  resin  is,  according  to  Hlasiwetz  and 
Barth  (Ann.  Ch.  Ph.,  138,  61),  a  mixtm-e  con- 
taining ferulaic  acid,  C10H10O4,  crystallizing  in 
iridescent  needles,  and  obtained  by  precipitat- 
ing the  alcoholic  solution  with  lead  acetate, 
washing  the  precipitate,  and  decomposing  it 
with  diluted  sulphuric  acid.  Submitted  to  dry 
distillation,  the  resin  yields  umbelliferone,  C9H6 
O3,  and  blue-colored  oils.  Fused  with  potas- 
sium hydroxide,  ferulaic  acid  yields  oxalic  acid 
and  carbon  dioxide,  several  acids  of  the  fatty 
series,  and  protocatechuic  acid.  The  resin  it- 
self treated  in  like  manner,  after  it  has  been 
freed  from  gum,  yields  resorcinol.  Tschirch 
(Harze  und  Harzebehalter,  1900,  p.  234)  states 
ihat  the  resin  is  the  ferulaic  ester  of  asaresino- 
tannol  containing  some  free  ferulaic  acid,  and 
some  vanillin,  which  latter  is  a  product  of  the 
oxidation  of  the  ferulaic  acid. 
(14) 


Impurities  and  Adulterations. — Asafetida  is 
often  purposely  adulterated;  it  frequently 
comes  of  inferior  quality,  and  mixed  with  va- 
rious impurities,  such  as  sand  and  stones.  Por- 
tions which  are  very  soft,  dark  brown,  or  black- 
ish, with  few  or  no  tears,  and  indisposed  to 
assume  a  red  color  when  freshly  broken,  should 
be  rejected.  We  have  been  informed  that  a  case 
seldom  comes  without  more  or  less  of  this 
inferior  asafetida,  and  of  many  it  forms  the 
larger  portion.  It  is  sold  chiefly  for  horses.  A 
factitious  substance,  made  of  garlic  juice  and 
white  pitch  with  a  little  asafetida,  has  occurred 
in  commerce.  Asafetida  is  said  to  be  usually 
mixed  with  wheat  or  barley  flour  or  with  earthy 
matters  at  the  place  of  its  production,  the  im- 
purities sometimes  exceeding  30  per  cent. 
Hingra  of  the  Bombay  bazaars  is  a  very  stony 
variety,  composed  largely  of  earthy  matter. 

J.  U.  Lloyd,  after  examining  a  large  number 
of  samples  of  commercial  asafetida,  was  con- 
vinced that  it  is  impracticable  to  obtain  the 
crude  drug  of  the  official  standard,  gypsum, 
carbonates,  and  other  insoluble  matters  being 
present  in  large  amounts.  He  did  not  find 
white  turpentine  or  rosin  in  any  of  the  samples; 
exhausting  asafetida  with  alcohol  and  evapo- 
rating the  alcohol  carefully,  he  obtained  an 
extract  for  which  he  proposed  the  name  of 
Purified  Asafetida.  (Ph.  Rev.,  1896.)  H. 
William  Jones  (Y.  B.  P.,  1900,  503)  purifies 
asafetida  by  pouring  a  concentrated  alcoholic 
solution  into  water  slightly  acidulated  with  hy- 
drochloric acid,  collecting  the  precipitate,  wash- 
ing and  drying  it. 

Asafetida  is  sometimes  kept  in  a  powdered 
state,  but  this  is  objectionable,  as  the  drug  is 
thus  necessarily  weakened  by  the  loss  of  vola- 
tile oil,  and  is  more  liable  to  adulteration. 

Uses. — Asafetida  acts  primarily  as  a  stim- 
ulant antispasmodic,  and  as  an  efficient  ex- 
pectorant and  feeble  laxative.  Some  consider 
it  also  emmenagogue  and  anthelmintic.  Its 
volatile  oil  is  undoubtedly  absorbed,  as  its  pecul- 
iar odor  may  be  detected  in  the  breath  and  the 
secretions.  As  an  antispasmodic,  it  is  employed 
in  the  treatment  of  hysteria,  hypochondriasis, 
convulsions  of  various  kinds,  spasm  of  the 
stomach  and  bowels  unconnected  with  inflamma- 
tion, and  in  numerous  other  nervous  disorders 
of  a  merely  functional  character.  From  the 
union  of  expectorant  with  antispasmodic  powers, 
it  is  highly  useful  in  spasmodic  pectoral  affec- 
tions, such  as  whooping  cough  and  asthma,  and 
in  certain  infantile  coughs  and  catarrhs,  com- 
plicated with  nervous  disorder,  or  with  a  dis- 
position of  the  system  to  sink.  In  catarrhus 
senilis;  in  the  secondary  stages  of  peripneu- 
monia notha,  croup,  measles,  and  catarrh;  in 
pulmonary  consumption ;  in  fact,  in  all  cases  of 
subacute  or  chronic  disease  of  the  chest  in 
which  there  is  want  of  due  nervous  energy,  asa- 
fetida may  be  occasionally  prescribed  with  ad- 
vantage. In  the  form  of  enema,  it  is  useful 
in  cases  of  inordinate  accumulation  of  air  in  the 
bowels,  and  also  in  the  hysteric   paroxysm    and 
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other  functional  convulsions.  Its  laxative  ten- 
dency is  often  advantageous,  and  it  may  be 
usefully  combined  with  cathartics  in  flatulent 
constipation. 

It  appears  to  have  been  known  in  the  East 
from  very  early  ages,  and,  notwithstanding  its 
repulsive  odor,  is  at  present  much  used  in  India 
and  Persia  as  a  condiment.  Persons  soon  habit- 
uate themselves  to  its  odor,  which  they  even 
learn  to  associate  pleasantly  with  the  agreeable 
effects  experienced  from  its  internal  use. 
Children  with  whooping  cough  sometimes  be- 
come fond  of  it. 

Asafetida  may  be  given  in  pill  or  emulsion. 
The  tincture  is  official,  and  is  much  used.  When 
given  by  injection,  the  gum-resin  should  be 
triturated  with  warm  water.  From  half  a 
drachm  to  two  drachms  (2  to  7.7  (!m.)  may  be 
administered  at  once  in  this  way.  It  may  also 
sometimes  be  conveniently  used  in  the  form 
of  a  suppository,  or  plaster.  (See  Kmjdas- 
trum  Asafaetidce,  18th  ed.  U.  S.  D.,  p.  238.)  A 
syrup  has  been  recommended  in  which  the 
fetid  odor  of  the  drug  is  disguised  by  the  use 
of  the  infusion  of  wild  chcrrv  bark.1 
A.  J.  P.,  1871,  p.  397.) 

Dose,  of  asafetida.  five  to  ten  grains  (0.32  to 
0.65  Gm.). 

Off.  Prep. — Emulsum  Asaf(rti<l;r\  I\  g.;  Pilula 
Aloes  et  Asafetida?,  Br.;  Pilula  Asafa'tidip,  I 
Pilula  Galbani  Composite,  Br.;  Bpilitw  Ammoniac 
Fetidus,  Br.;  Tinctura  Asafoetida',  V.  BH  Br. 

ASPIDIUM.  U.  S.  (Br.) 

ASPIDIUM  [Male  Fern] 

(as-pId'I-Gm) 

"  The  dried  rhizome  of  Dryopteris  Filix-mas 
(Linne)  Schott,  or  of  Dryopteris  marginalis 
(Linne)  Asa  Gray  (Fam.  Filices)."  I 
"The  rhizome  of  Aspidium  Filix-mas,  Swartz. 
Collected  late  in  the  autumn,  divested  of  its 
roots,  leaves,  and  dead  portions,  and  carefully 
dried.  Male  Fern  should  not  be  kept  more 
than  a  year."  Br. 

Filix  Mas,  Br.,  and  U.  8.  1870;  Stipites  aspidil. 
Radix  Filicis  maris,  Male  Shield  Fern,  Knotty  or 
Sweet  Brake,  Basket  Fern.  Bears-paw  Root ;  Fougere 
Male,  Jr. ;  Khizoma  Filicis,  P.  O.;  Wurmfarnwurzel, 
Waldfarnwurzel,  Johanniswurzel.  Farnwurzel,  G. ; 
Felce  maschio.  It.;  Helecho  macho  (Rhizoma  de), 
Sp. 

As  the  term  Dryopteris  was  first  used  by 
Amman  in  1739,  and  applied  in  1763  by  Adan- 
son,  as  the  name  of  the  genus  to  which  the 
Aspidium  was  applied  in  1800  by  Swartz,  the 
use  of  the  generic  term  Dryopteris  would  seem 
to    be    necessitated    by    the    ordinary    laws    of 

1  J.  W.  Wood  prepares  syrup  of  asafetida  by  dis- 
solving 256  grains  of  asafetida  in  two  fluidounces  of 
glycerin  by  the  aid  of  a  gentle  heat,  and  straining, 
He  then  dissolves  15  drops  oil  of  wintergreen,  5 
drops  oil  of  cinnamon,  and  1  drop  oil  of  bitter  almond, 
in  three  fluidrachms  of  95  per  cent,  alcohol,  and  adds 
to  it  the  above,  together  with  enough  simple  syrup 
to  make  one  pint.  Each  fluidrachm  represents  two 
grains  of  asafetida.    (A.  J.  P.,  1874.) 


botanic  nomenclature.  The  synonyms  of  the 
male  fern  are  extraordinarily  numerous.  We 
append  some  of  them:  Aspidium  Filix-mas, 
of  many  authors;  Poly  podium  Filix-mas, 
Linn.;  Polystichum  Filix-mas,  Roth.;  Nephro- 
dium  Filix-mas,  Rich.;  Lastrea  Filix-mas, 
Presl.;  Tectarea  Filix-mas,  Cavan. ;  Dryopteris 
Filix-mas  (L.),  Schott;  Lophodium  Filix-mas, 
Newm.;  Poly  podium  nemorale,  Salisb.;  Polysti- 
chum durum  et  induratum,  Schur. ;  Polystichum 
abbreviatum,  De  Candolle ;  Aspidium  mildeanum, 
Goppert;  Dryopteris  affinis;  Polypodium  hele- 
opteris.  Under  the  name  of  inkomankomo  or 
uncomocomo,  the  rhizome  of  Aspidium  atha- 
manticum  (Hook.),  Kuntze,  has  long  been  used 
hy  the  South  African  Kaffirs,  and  has  entered 
European  commerce  as  pannum.  The  male  fern 
has  a  perennial,  horizontal  root  or  rhizome,  from 
which  numerous  annual  fronds  or  leaves  arise, 
forming  tufa  from  a  foot  to  four  feet  in 
height  The  stipe,  or  footstalk,  and  midrib 
are  thickly  beset  with  brown,  tough,  trans- 
parent NUMJ  the  frond  itself  is  oval-lan- 
ceolate, acute,  pinnate,  and  of  a  bright  green 
color.  The  pinna  or  leaflets  are  remote  be- 
low, approach  more  nearly  as  they  ascend,  and 
run  together  at  the  summit  of  the  frond.  They 
are  deeply  divided  into  Lobes,  which  are  of  an 
oval  shape,  crenate  at  the  edges,  and  gradually 
diminish  from  the  bene  of  the  pinna  to  the  apex. 
The  fructification  is  in  small  dots  on  the  back 
of  each  lobe,  placed  in  two  rows  near  the  base, 
and  distant  from  the  edges.  The  plant  is  a 
native  of  Europe,  Asia,  ami  the  north  of  Africa. 
It  is  also  found  in  some  of  the  Polynesian 
islands,  and  grows  in  British  America,  fol- 
lowing the  Rocky  Mountain  chain  through 
Mexico,  Venezuela,  etc.,  as  far  south  as  Peru. 

In  the  Eastern  United  States  it  is  replaced  by 
D.  marginalis  and  D.  Goldieana  (Hook.),  A. 
(Jray.  D.  marginalis  has  an  ovate  oblong  frond, 
.me  or  two  feet  long,  with  lanceolate  pinna?, 
with  broad  almost  sessile  bases  and  oblong  ob- 
tuse crowded  pinnules.  It  differs  from  D.  Filix- 
mas  by  having  its  fruit  dots  upon  the  margin 
of  its  evergreen  fronds. 

It  is  probable  that  most  species  of  the  genus, 
if  not  of  the  family,  are  medicinally  active. 
J.  L.  Patterson  (A.  J.  P.,  1875)  found  that  the 
D.  marginale  contained  all  of  the  active  prin- 
ciples of  D.  Filix-mas,  and  Chas.  H.  Cressler  has 
demonstrated  the  activity  of  its  oleoresin. 
(Ibid.,  1878.)  According  to  V.  Penndorf  (Ap. 
Ztg.,  1903),  in  Germany  the  rhizomes  of  D. 
spinulosum  and  Athyrium  F  ilix-f  cemina  are  fre- 
quently found  mixed  with  those  of  the  true 
male  fern,  in  quantities  varying  from  five  to 
ninety  per  cent.  The  rhizomes  of  D.  Filix- 
f cemina  are  readily  recognized  by  having  only 
two  large  dumb-bell  shaped  steles.  The  rhi- 
zomes of  D.  spinulosum  closely  resemble  those 
of  the  genuine  drug,  but  it  is  stated  that  they 
can  be  distinguished  by  the  numerous  small 
glands  found  on  the  margin-  of  their  scales, 
the  scales  of  D.  Filix-mas  having  only  two  upon 
each.     On   account   of  this   substitution,  many 
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of  the  German  extracts  of  the  male  fern  are 
said  to  contain  aspidin,  a  yellow  crystalline 
substance  having  a  melting  point  of  124°  to 
125°  C,  which  is  found  only  in  D.  spinulosum. 
{Ap.  Ztg.,  1903.)  Lauren  of  Helsingsfors 
states  that  the  extract  of  A.  spinulosum  is  a 
very  active  taenicide,  and  is  less  apt  to  produce 
disagreeable  sensations  in  the  patient  than  is  the 
official  drug.  He  gives  the  dose  as  60  grains 
(3.9  6m.),  followed  by  a  laxative,  and  states 
that  some  Finnish  apothecaries  are  especially 
noted  for  their  fern  extracts,  because  they  use 
only  the  rhizome  of  A.  spinulosum.  {Ap.  Ztg., 
1903.)  On  the  Pacific  slope  the  indigenous  A. 
rigida,  Underw.,  is  locally  used  against  the  tape- 
worm, and  W.  J.  Bowman  has  found  in  it 
filicie  acid  and  resin.  Popular  belief  has  long 
ascribed  taenicidal  virtues  to  our  native  As- 
plenium  Filix-fcemina.  It  occurs  in  conical 
pieces  from  8  to  13  centimeters  long,  2  to  5 
centimeters  in  diameter,  of  a  reddish-brown 
color,  covered  with  root  fibres  and  leaf  scars. 
According  to  R.  Kiirsten  (P.  J.,  xxii.,  1891),  its 
active  principle  is  closely  allied  to  filicic  acid, 
differing  in  being  especially  soluble  in  strong 
alcohol,  in  subliming  at  80°  C,  and  in  not 
yielding  isobutyric  acid  when  heated  in  a  sealed 
tube  with  water.  Fannie  acid  crystallizes  in 
thin,  shining,  light  yellow,  rectangular  prisms, 
melting  at  187°  C.  (368.6°  P.). 

Heffter  (A.  E.  P.  P.,  1897,  458)  finds  three 
well  characterized  and  crystallized  principles  in 
pannum :  flavopannin,  C21H26O7,  crystallizing  in 
citron-yellow  prisms,  melting  at  151°  C,  and 
soluble  in  ether,  benzene,  acetic  ether,  acetone, 
and  boiling  methyl  and  ethyl  alcohols,  insoluble 
in  petroleum  ether  and  water;  albopannin,  C21 
H24O,  crystallizing  in  silky- white  needles,  which 
melt  at  147°  C.J  and  pannol  (pannic  acid  of 
Kiirsten),  C11H14O4,  fusing  at  192°  C.,  which 
is  easily  soluble  in  hot  glacial  acetic  acid  and 
acetone,  more  difficultly  soluble  in  alcohol  and 
ether,  and  very  slightly  soluble  in  petroleum 
benzin,  benzene,  and  water.  The  alcoholic  solu- 
tion is  colored  intensely  dark  green  with  ferric 
chloride.  Heffter  compares  these  three  com- 
pounds with  the  three  obtained  from  D.  Filix- 
mas,  and  finds  a  close  chemical  and  therapeutic 
correspondence  between  aspidin  and  flavopan- 
nin, between  albaspidin  and  albopannin,  and  be- 
tween aspidinol  and  pannol.  According  to  the 
experiments  of  A.  Heffter,  both  flavopannin  and 
albopannin  are  powerful  muscle  poisons,  directly 
affecting  the  heart.    (A.  E.  P.  P.,  Bd.  xxxviii.) 

According  to  Peschier  of  Geneva,  Aspidium 
deteriorates  rapidly  when  kept,  and  in  about 
two  years  becomes  entirely  inert.  The  rhizomes 
of  other  species  of  fern  are  frequently  sub- 
stituted for  the  official,  and  in  the  dried  state 
it  is  difficult  to  distinguish  them.  The  varying 
results  reported  by  physicians  when  using  this 
drug,  can  undoubtedly  be  ascribed  to  the  em- 
ployment of  spurious  male  fern,  or  old  brownish 
rhizomes  which  should  have  been  thrown  away. 

Properties. — As  taken  from  the  ground, 
the  rhizome  consists  of  a  long  cylindrical  eau- 


dex,  around  which  are  closely  arranged,  overlap- 
ping each  other  like  the  shingles  of  a  roof,  the 
remains  of  the  leafstalks  or  stipes,  which  are 
an  inch  or  two  in  length,  from  two  to  four 
lines  thick,  somewhat  curved  and  directed  up- 
wards, angular,  brown,  shining,  and  surrounded 
near  their  origin  from  the  rhizome  with  thin 
silky  scales  of  a  light  brown  color.  From  be- 
tween these  remains  of  the  footstalks  emerge 
numerous  small  radical  fibres.  The  whole 
rhizome,  thus  constituted,  presents  a  some- 
what flexible,  cylindrical  mass,  one  or  two 
inches  thick,  and  from  three  inches  to  a  foot 
or  more  in  length.  In  this  form,  however,  it 
is  not  usually  found  in  commerce.  The  whole 
is  ordinarily  broken  up  into  fragments,  con- 
sisting of  the  separated  remains  of  the  leaf- 
stalks before  described,  with  a  small  portion 
of  the  substance  of  the  rhizome  attached  to 
their  base,  where  they  are  surrounded  by  the 
silky  scales.  These  fragments,  as  seen  in 
commerce,  often  appear  as  if  long  kept,  and 
are  probably,  in  general,  much  deteriorated 
by  time.  The  official  description  is  as  follows : 
"  Before  being  peeled,  10  to  15  Cm.  long  by 
5  to  7  Cm.  thick,  including  the  densely  imbri- 
cated, dark  brown,  cylindraceous,  slightly  curved 
stipe-bases  and  the  dense  mass  of  brownish, 
glossy,  transparent,  soft,  chaffy  scales;  when 
peeled,  1  to  2  or  3  Cm.  thick,  cylindraceous 
and  nearly  straight,  or  curved  and  tapering 
towards  one  end,  roughly  scarred  with  remains 
of  the  stipe-bases,  or  bearing  several  coarse 
longitudinal  ridges  and  grooves;  pale  green 
when  first  peeled,  becoming  pale  brown;  frac- 
ture sharp,  pale  green,  the  texture  rather 
spongy,  exhibiting  from  6  to  10  steles  in  a 
loose  and  interrupted  circle;  odor  disagreeable; 
taste  bitter-sweet,  astringent,  acrid,  and  nau- 
seous. The  chaff,  together  with  the  dead  por- 
tions of  the  rhizome  and  stipes,  should  be  re- 
moved, and  only  such  portions  used  as  have 
retained  their  internal  green  color.  Powdered 
Aspidium  should  be  freshly  prepared  and  have 
a  bright  green  color."  U.  S.  In  collecting  male 
fern,  all  the  black  discolored  portions  should 
be  cut  away,  the  fibres  and  scales  separated,  and 
only  the  sound  green  parts  preserved.  These 
should  be  immediately  but  carefully  dried, 
and  then  pulverized;  and  the  powder  should 
be  kept  in  small  well-stoppered  glass  bottles. 
Microscopic  examination  shows  that  it  is  com- 
posed of  polyhedral,  porous-walled  cells  and 
vascular  bundles  containing  scalariform  ducts; 
in  D.  Filix-mas  ten  of  these  bundles  are  larger 
than  the  others,  and  are  arranged  in  an 
attempted  circle  near  to  the  surface;  while  in 
D.  marginale  there  are  only  six  bundles  in  the 
circle.  It  has  been  analyzed  by  H.  Bock,  who 
gives  as  its  constituents  volatile  oil,  fixed  oil, 
resin,  starch,  vegetable  jelly,  albumen,  gum, 
sugar,  tannic  and  gallic  acids,  pectin,  lignin, 
and  various  salts.  (See  A.  J.  P..  xxiv.  64.) 
Peschier  ascertained  that  its  active  properties 
reside  in  the  ethereal  extract,  which  is  the 
fixed     oil     in     an     impure     state,     containing 
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volatile  oil,  resin,  coloring  matter,  etc.  It 
is  a  thick  dark  liquid,  with  the  odor  of 
the  fern,  and  a  nauseous,  bitterish,  somewhat 
acrid  taste.  E.  Luck  found  in  it  a  peculiar  acid, 
which  he  denominated  filicic  acid.  Daccomo 
gives  to  filicic  acid  the  formula  CmHibOs,  and 
finds  in  addition  a  white  waxy  substance,  melt- 
ing at  80°  C,  with  the  formula  (CiaHaeOln. 
glucose,  tannin,  a  red  coloring  matter  (filix  red), 
a  green  oil  which  he  separated  into  several  frac- 
tions, and  two  resins,  one  brick-red,  melting 
at  85°  to  93°  C,  the  other  black  and  plas- 
tic. He  considers  that  filicic  acid  is  probably 
an  isobutyric  acid  derivative  of  hydroxvnaph- 
thaquinone.  Poulson  (A.  E.  P.  P.,  1801) 
states  that,  when  pure,  crystalline,  inactive  fili- 
cic acid  is  dissolved  in  alkalies  and  repreci  pit  at  c*<l 
by  an  acid,  the  amorphous  precipitate  pom 
the  active  properties  of  the  extract,  lie  thinks 
that  the  inactive  crystalline  body  is  an  anhy- 
dride or  lactone  of  the  amorphous  filicic  acid, 
and  should  be  called  fdicin.  Bbhm  announced 
three  additional  substances  which  he  named 
flavaspidic  acid,  albaspidin  and  aspidmol. 
Kraft  (Ph.  Ztg.,  1903,  p.  275)  confirms  tins 
and  finds  in  addition,  flavaspidin,  and  an  amor- 
phous acid  which  he  names  film ar an,  which 
pharmacological  examination  lias  proven  con- 
clusively to  be  the  true  anthelmintic  constituent 
of  male  fern.  Filmaron  is  a  bright  yellowish- 
brown  powder,  insoluble  in  water,  difficultly 
soluble  in  cold  alcohol,  but  very  soluble  in  other 
genera]  solvents.  The  rhizome  contains  about 
5  per  cent,  of  filmaron.  Its  formula  is  ("4711m 
Oie.  The  other  different  constituents  seem  to 
be  largely  decomposition  products  of  filmaron. 
For  an  assay  method  for  male  fern  extract,  see 
Am.  Drug.,  1697,  73. 

Uses. — Male  fern  was  used  by  the  ancients, 
and  is  mentioned  as  a  vermifuge  in  the  works 
of  Dioscorides,  Theophrastus,  Galen,  and  Pliny, 
and  by  some  of  the  earlier  modern  writers. 
But  it  does  not  appear  to  have  been  generally 
known  till  about  the  year  1775,  when  the  King 
of  France  purchased  from  Madame  Nouffer,  the 
widow  of  a  Swiss  surgeon,  a  secret  remedy  for 
tape  warm,  which  proved  to  be  the  powdered 
root  of  the  male  fern.  The  oleoresin  of  male 
fern  is  a  very  efficient  tsenicide,  and  is  also  much 
used  against  the  anchylostoma.  According  to 
the  experiments  of  W.  Straub  (A.  E.  P.  P., 
xlviii,  1902),  the  active  principles  of  male  fern 
are  violent  muscular  poisons,  and  probably  kill 
the  tape  worm  by  acting  directly  upon  their 
muscle  cells.  It  is,  however,  in  overdose  a  dis- 
tinct poison,  Katayama  and  Okamoto  (Sei-i- 
kwai,  July,  1892)  having  collected  from  litera- 
ture twenty-two  cases  of  poisoning  by  it,  of 
which  five  proved  fatal.  Six  drachms  have 
caused  death.  (L.  L.,  1882.)  The  symptoms  have 
been  vomiting,  diarrhoea,  vertigo,  headache,  tre- 
mor, cold  sweat,  dyspnoea,  cyanosis,  mania, 
coma,  convulsions.  In  nearly  half  of  the  cases 
there  was  amblyopia,  or  even  amaurosis,  with  di- 
lated, fixed  pupils;  the  loss  of  sight  is  usually 
temporary,  but  has  proved  permanent.     Kata- 


yama and  Okamoto  succeeded  in  producing 
blindness  in  the  lower  animals.  They  believe 
that  the  use  of  castor  oil  with  the  male  fern 
notably  increases  the  absorption  of  the  extract. 
Prevost  and  Binet  have  found  that  in  the  lower 
animals,  given  hypodermieally,  the  oleoresin 
produces  violent  dyspnoea  and  death  from 
arrest  of  the  heart  in  systole,  and  Frbhner  has 
found  parenchymatous  nephritis  in  animals 
fatally  poisoned  by  it.  For  the  expulsion  of 
tape  worm,  the  patient  should  live  upon  milk 
and  a  little  bread  for  one  day,  and  the  following 
morning  take  a  full  dose,  one-half  to  one 
fluidrachm  (1.8  to  3.75  Cc.)  of  the  oleoresin, 
fasting,  and  repeating  it  in  fwo  or  three  hours. 
At  noon  the  patient  may  resume  the  use  of  food, 
and  in  the  evening  a  brisk  cathartic  should 
be  given.  Male  fern  is  said  (with  doubtful 
accuracy)  to  prove  more  effectual  against  the 
tape  worm  of  fhe  Swiss  [Bothriocephalua  kttua) 
than  against  Tnnin  salium,  which  is  more  fre- 
quent in  France  and  England.     (Bremser.) 

Dose,  one  to  two  drachms  (3.9  to  7.7  Gm.). 

Off.  Prep. — Oleoresina    Aspidii,   17.   8.    (Br.). 

ATROPINA.  U.  S.,  Br. 

ATROPINE 

(4t-r9-pl'na) 

CnllaaNOa  =  287.04 

"An  alkaloid  obtained  from  Atropa  Bella- 
donna Linns'  (Pam.  Solcmaeea)  and  from  other 
plant!  of  the  same  family.  As  it  occurs  in 
commerce,  it  is  usually  accompanied  by  a  small 
amount  of  hvoscyamine,  from  which  it  cannot 
be  readily  separated.  It  should  be  kept  in 
amber-colored,  well  stoppered  vials."  U.  S. 
"An  alkaloid,  C17H23NO3,  obtained  from  Bella- 
donna Leaves  or  Hoot."   Br. 

Atropta  :  Atropine.  Fr.  Cod.;  Atroplnum,  P.  O.  ; 
Atropln,    (J.;    Atrophia,    It.,    Up. 

Because  atropine  cannot  profitably  be  manu- 
factured on  a  small  scale,  both  Pharmacopoeias 
have  omitted  the  processes  of  preparation,  and 
furnish  only  qualitative  tests.  For  the  U.  S. 
process  of  1870,  see  l\  S.  D.,  14th  edition. 

Properties  and  Tests. — Atropine  is  in  "  white 
rhombic  prisms,  more  or  less  elongated  in  the 
direction  of  the  major  axis  as  they  contain 
more  or  less  hvoscyamine;  odorless;  possessing 
a  bitter,  acrid  taste  (it  should  be  tasted  with 
the  utmost  caution  and  only  in  dilute  solu- 
tion). Atropine  shows  an  alkaline  reaction 
with  litmus,  phenolphthalein,  and  hematoxy- 
lin T.S.  Pure  atropine  chloraurate  melts  at 
136°  C.  (276.8°  F.).  Pure  hyoscyamine  chlo- 
raurate melts  at  160°  C.  (320°  F.).  Pure 
hyoscine  chloraurate  melts  at  197°  C.  (386.6° 
F.).  Atropine  chloraurate  alone  melts  under 
boiling  water.  At  about  113.8°  C.  (237°  F.) 
Atropine  melts,  forming  a  colorless  liquid;  the 
melting  point  of  Atropine  free  from  hyo- 
scyamine is  about  115.8°  C.  (240.4°  F.).  When 
ignited,  it  is  consumed  without  leaving  a  residue. 
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Soluble  in  450  parts  of  water,  1.46  parts  of 
alcohol,  16.6  parts  of  ether,  and  1.56  parts  of 
chloroform  at  25°  C.  (77°  F.);  soluble  in  86.7 
parts  of  water  at  80°  C.  (176°  F.) ;  and  in  0.9 
part  of  alcohol  at  60°  C.  (140°  F.).  On  add- 
ing sulphuric  acid  to  Atropine,  no  color  should 
be  produced  (absence  of  readily  carbonizable 
organic  impurities),  nor  should  any  color  be 
developed  upon  the  subsequent  addition  of 
nitric  acid  (absence  of,  and  difference  from, 
morphine) .  In  a  solution  of  Atropine  in  hydro- 
chloric acid,  platinic  chloride  T.S.  produces  no 
precipitate  (difference  from  most  other  alka- 
loids). Gold  chloride  T.S.  yields  a  yellow, 
lustreless  precipitate  in  such  a  solution.  If  a 
few  crystals  of  Atropine  be  placed  in  a  porce- 
lain dish  on  a  water-bath  with  a  few  drops  of 
nitric  acid,  and  heated  to  dryness,  a  yellow 
residue  will  be  produced;  if  on  cooling  a  few 
drops  of  alcoholic  potassium  hydroxide  T.S. 
and  a  fragment  of  potassium  hydroxide  be 
added,  an  intense  violet  color  is  produced; 
hyoscyamine  and  hyoscine  will  produce  the  same 
color,  but  the  presence  of  strychnine  masks  the 
reaction.  If  a  crystal  of  Atropine  be  added  to 
a  few  drops  of  sulphuric  acid  containing  1  drop 
of  creosol,  a  pink  color  should  be  produced, 
which  is  not  dissipated  by  the  addition  of  0.5 
Gm.  of  hydrated  chloral  (distinction  from  other 
alkaloids,  hyoscyamine  producing  a  brown  color 
and  strychnine  a  black,  hyoscine  remaining 
colorless).  If  a  small  quantity  of  Atropine, 
or  one  of  its  salts,  be  heated  with  a  few  Cc.  of 
sulphuric  acid,  a  peculiar  odor,  recalling  that  of 
a  mixture  of  rose,  orange  flower,  and  melilot, 
will  become  noticeable.  The  addition  of  a  few 
fragments  of  potassium  dichromate  will  change 
this  odor  to  that  of  bitter  almond."  U.  S.  The 
British  Pharmacopoeia  states  that  atropine  is 
"  soluble  in  300  parts  of  water,  readily  soluble 
in  alcohol  (90  per  cent.),  in  chloroform,  and  in 
ether.  .  .  Melting  point  239°  to  240°  F.  (115°  to 
115.5°  C).  .  .  When  moistened  with  fuming 
nitric  acid  and  evaporated  to  diyness  on  a  water- 
bath,  the  residue  gives  with  freshly  prepared  al- 
coholic solution  of  potassium  hydroxide  a  fugi- 
tive reddish-violet  coloration.  It  leaves  no  ash 
when  burned  with  free  access  of  air  (absence  of 
mineral  matter)."  Br.  For  further  information, 
see  Belladonna;  also  A.  J.  P.,  1884,  206. 

It  is  inflammable,  giving  off  an  odor  like  that 
of  benzoic  acid,  and,  when  burned  in  the  open 
air,  leaves  no  residue.  By  distilling  it  with 
potassium  dichromate  and  sulphuric  acid,  E. 
Pfeiffer  succeeded  in  obtaining  crystals  of  ben- 
zoic acid  and  propylamine.  (A.  J.  P.,  1864, 
226.)  Kraut,  by  heating  it  with  baryta  water, 
succeeded  in  obtaining  a  peculiar  acid  and 
peculiar  base,  the  former  of  which  he  calls 
tropic  acid,  C9H10O3,  melting  at  117°  C,  and 
oxidizable  by  diluted  potassium  permanganate 
to  bitter  almond  oil  and  benzoic  acid,  and  the 
latter   tropine,1    CsHisNO,   melting   at   62°    C. 

1  The  physiological  action  of  tropine  hydrochloride 
has  been  partially  investigated  by  H.  G.  Beyer.  (Med. 
News,   Aug.    27,    1887.)      He    concludes    that    it    gives 


{Ibid.,  232.)  Ladenburg  (Ber.  d.  Chem.  Ges., 
12,  942,  and  13,  104)  has  succeeded  in  effecting 
the  synthesis  of  atropine  from  these  two  con- 
stituents, which,  when  heated  over  a  water  bath 
in  the  presence  of  diluted  hydrochloric  acid, 
unite  to  form  the  alkaloid;  later  (Ph.  Ztg., 
1902,  355),  he  produced  tropine  by  the  direct 
action  of  hydrobromic  acid  on  tropidine.  Will- 
statter  produced  tropidine  synthetically  and  the 
following  synthetic  chain  was  completed :  Glyc- 
erin, glutaric  acid,  suberone,  tropidine,  tropine, 
tropic  acid,  and  atropine.  Ladenburg  also  suc- 
ceeded in  forming  a  series  of  compound  esters 
of  tropine  with  other  organic  acids  to  which 
the  general  name  of  tropeines  has  been  given. 
Some  of  these  have  pronounced  toxic  effects, 
and  one  (homatropine)  has  found  use  as  a 
valuable  substitute  for  atropine.  The  list  of 
artificial  tropeines  thus  prepared  includes: 

Benzoyl-tro peine,  C15H19NO2  -f-  2H2O,  not 
mydriatic;  salicyl-tropeine,  C15H19NO3,  strong 
base,  weak  poisonous  action;  m-oxybenzoyl-tro- 
peine,  C15H19NO3;  p-oxybenzoyl-tropeine ,  Cis 
H19NO3  -4-  2H2O ;  phenylacet-tropeine,  C16H21 
N02-f-H20;  oxytoluyl-tropeine  (homatropine), 
C16H21NO3,  has  mydriatic  action,  and  is  less 
poisonous  than  atropine ;  cinnamyl-tro  peine, 
C17H21NO2,  strong  base,  but  without  nrydriatic 
action ;  atropyl-tropeine,  C17H21NO2 ;  atrolactyl- 
tropeine,  C17H23NO3,  has  similar  action  to 
atropine ;  phthalyl-tropeine,  C24H32N2O4 ;  lactyl- 
tropeine,  C11H19NO3. 

Hinterberger  states  that  an  alcoholic  solution 
of  atropine,  when  cyanogen  is  passed  through 
it,  assumes  a  blood-red  color,  and,  on  spon- 
taneous evaporation,  deposits  a  red,  syrupy 
liquid  insoluble  in  water.  (Gmelin.)  The  de- 
tection of  atropine  in  small  quantity  is  a  matter 
of  great  difficulty;  the  best  test  is  the  physio- 
logical, which  consists  in  placing  the  suspected 
liquid  in  the  eye  of  a  cat,  or  other  animal,  when, 
if  the  alkaloid  be  present,  dilatation  of  the 
pupil  will  occur.  According  to  Brunner,  the 
best  chemical  test  is  the  aromatic  odor  which 
is  produced  by  adding  the  alkaloid  and  a  little 
water  to  a  hot  mixture  of  sulphuric  acid  and 
potassium  dichromate  or  ammonium  molybdate. 
(P.  J.,  iv.  385.)  Fabris  believes  that  strych- 
nine in  the  presence  of  atropine  interferes 
with  the  toxicological  identification  of  the  lat- 
ter by  chemical  tests,  but  a  physiological  test 

rise  to  vasomotor  constriction  by  exciting  the  vaso- 
motor constrictors,  and  that  it  sometimes  causes  vaso- 
motor dilatation  by  exciting  vasomotor  dilator  ner- 
vous elements.  As  the  result  of  an  elaborate  series 
of  experiments.  Gottlieb  (A.  E.  P.  P.,  Bd.  xxxii., 
1896)  has  reached  the  conclusions:  First,  that  some 
of  the  tropeines  not  only  differ  quantitatively  in  their 
action  from  atropine,  but  are  wanting  in  the  peri- 
pheral action  of  that  alkaloid  :  such  are  acetyl-tropin e 
and  succinyl-tropine.  Second,  as  far  as  our  knowledge 
goes,  there  seems  to  be  a  complete  parallelism  in  the 
action  of  the  troplnes  and  the  tropeines  on  the  ends 
of  the  vagi  in  the  heart  and  the  pupils.  (This  in- 
fluence can  be  seen  in  certain  fatty  acid  esters,  and 
may  be  wanting  In  some  aromatic  tropeines.)  Third, 
the  tropines  and  the  less  poisonous  tropeines  are  car- 
diac stimulants,  an  influence  not  shared  by  atropine. 
[This  latter  assertion  is  probably  incorrect.]  The 
influence  upon  the  heart  probably  consists  in  an  in- 
creasing of  the  excitability  of  the  motor  heart 
ganglia. 
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reveals  the  presence  of  both  alkaloids.  (B.  S. 
Ph.  Br.,  1894.)  Wormley  made  comparative 
examinations  of  various  tests  for  atropine,  hyos- 
cyamine,  and  hyoscine.     {A.  J.  P.,  1894,  513.) 

Uses. — The  local  and  general  effects  of  atro- 
pine on  the  system  are  precisely  those  of  bella- 
donna. It  is,  however,  more  speedy  in  its 
operation,  probably  in  consequence  of  its  easier 
absorption.  Thus,  the  poisonous  action  of 
belladonna  is  seldom  experienced  in  less  than 
half  an  hour,  while  that  of  atropine  shows  it- 
self violently  in  fifteen  or  twenty  minutes. 
The  most  prominent  effects  from  small  remedial 
doses  are  dryness  and  stricture  of  the  throat, 
and  slight  uneasiness  of  the  head,  with  con- 
fusion or  giddiness;  from  somewhat  larger 
doses,  dilatation  of  the  pupil,  some  dimness  of 
vision,  frontal  headache,  hurried  respiration, 
slight  delirium,  flushed  face,  and  someth> 
scarlet  rash.  After  poisonous  doses  the  above 
symptoms  occur  in  a  more  aggravated  form. 
Two  distinct  stages  of  the  poisoning  can 
usually  be  noted.  At  first  there  is  great  dim- 
ness or  total  temporary  loss  of  vision. 
dilatation  of  the  pupil,  headache,  delirium, 
which  is  always  talkative  and  may  be  violent, 
an  enormous  increase  in  the  frequency  of  the 
pulse,  which  is  also  small  and  hard,  an  elevation 
of  the  bodily  temperature,  and  decided  increase 
of  the  rate  of  respiration.  Subsequently  the 
second  stage  develops,  and  paralytic  symptoms 
set  in;  the  delirium  gives  way  to  stupor,  rest- 
lessness to  paralytic  weakness,  the  pulse  he- 
comes  very  feeble,  the  surface  cold,  the  respira- 
tions grow  more  and  more  shallow,  and  death 
from  failure  of  both  respiration  and  circulation 
occurs. 

In  some  instances  violent  convulsions  have 
occurred;  nausea  and  vomiting,  and  even  diar- 
rhoea, are  occasionally  produced.  In  a  case 
recorded  by  J.  Andrew  two-thirds  of  a  grain  of 
atropine  occasioned  the  most  alarming  symp- 
toms, which  continued  for  several  days  [Ed. 
M.  J.,  xiv.  34)  ;  and  a  lady  under  the  care  of 
Roux  of  Brignolles,  took  somewhat  more  than 
a  grain,  with  the  same  alarming  symptoms 
(Ann.  Ther.,  1861,  p.  14),  though  in  both  cases 
recovery  took  place  under  treatment.  In  a 
child  three  years  old  less  than  half  a  grain  was 
followed  by  similar  dangerous  symptoms  and 
the  same  favorable  result.  (M.  T.  G.,  Dec. 
1850,  p.  601.) 

The  external  use  of  atropine  is  not  without 
danger,  unless  great  caution  be  observed.  A 
case  is  on  record  in  which  an  ointment  composed 
of  three  grains  of  the  sulphate  and  two  drachms 
of  lard,  applied  upon  a  vesicated  surface  on 
the  neck,  produced  in  a  few  minutes  the  most 
violent  symptoms  of  belladonna  poisoning,  end- 
ing in  death  in  two  hours.  (Ann.  Ther.,  1867, 
p.  9.)  The  alkaloid  will  produce  its  char- 
acteristic constitutional  effects  when  applied  to 
the  skin  denuded  of  the  epidermis,  or  to  a 
mucous  membrane,  as  of  the  rectum,  vagina, 
etc.,  and  especially  when  injected  into  the  sub- 
cutaneous areolar  tissue. 


The  treatment  for  atropine  poisoning  is  the 
same  as  that  for  belladonna,  the  most  prom- 
inent measures  being  evacuation  of  the  stomach, 
cold  applications  to  the  head,  the  preparations 
of  opium  internally,  and  stimulants  when  the 
strength  is  failing.  As  the  value  of  atropine 
in  opium  poisoning,  which  seems  unquestion- 
able, is  due  to  its  influence  on  the  respiratory 
centres,  it  is  far  from  certain  that  opium  is 
of  any  proportionate  advantage  in  poisoning 
by  belladonna,  eic.  Pilocarpine  and  physostig- 
nine  are  also  physiological  antagonists  to  atro- 
pine and  may  be  rationally  used.  The  official 
compound  solution  of  iodine  has  been  given  as 
a  chemical  antidote  to  atropine,  and  with  as- 
serted advantage.  It  acts  by  forming  an  in- 
soluble compound  with  the  alkaloid.  (See 
Bilhuhmva. ) 

Atropine  is  eliminated  by  the  kidneys,  and 
may  produce  increased  diuresis  but  usually  there 
is,  in  cases  of  poisoning,  retention  of  urine  from 
sal  paralysis.  The  increase  of  the  heart's  ac- 
tion by  atropine  is  chiefly  due  to  its  paralyzing 
the  peripheral  vagi,  the  inhibitory  nerves  of  the 
heart  ;  the  final  cardiac  failure  which  takes 
place  when  poisonous  doses  have  been  taken  is 
apparently  the  result  of  a  direct  depressant 
action  on  the  heart  muscle.  Upon  the  vaso- 
motor centres  atropine  in  a  moderate  dose  acts 
as  a  stimulant,  thereby  causing  a  gnat  rise  of 
the   arterial     pressure.      After   poisonous     doses 

the  primary  vasomotor  spasm  is  followed  by 
dilatation  of  the  vessels  and  great  fall  of  the 

arterial     pressure.      Paralysis     of     the     motor 

nerves  is  one  of  the  most  marked  effects  of  the 

poison;   upon   the  afferent   nerves  the   poison 

seems  to  have  but  little  influence.  On  all  non- 
striated  muscle  atropine  exerts  I  very  powerful 
influence,  and  it  is  probable,  although  not  cer- 
tain, that  while  in  poisonous  amount  it  lessens 
and  finally  paralyses  intestinal  movements  by 
a  direct  action  upon  the  muscular  coats,  in  small 
doses  it  increases  peristalsis  by  paralyzing  the 
inhibitory  nerves  which  control  this  intestinal 
function.  The  action  of  the  drug  upon  the 
respiratory  centres  is  a  very  important  one, 
atropine  being  in  moderate  doses  one  of  the 
most  powerful  and  persistent  stimulants  to  the 
respiratory  centres  known.  The  asphyxia  of 
belladonna  poisoning  is  certainly  in  large  meas- 
ure due  to  the  paralysis  of  the  nerve-trunks 
which  the  poison  produces,  although  it  is  also 
probable  that  the  first  period  of  excitation  of 
the  respiratory  centres  is  followed  by  one  of 
depression. 

Atropine  chiefly  depends  for  its  therapeutic 
powers  upon — 1st,  its  sedative  action  upon  the 
peripheral  nerves;  2d,  its  stimulant  action  on 
the  respiratory  centres;  3d,  its  influence  upon 
the  heart  and  vasomotor  centres;  4th,  its 
effects  upon  glandular  structures.  By  virtue 
of  its  first-mentioned  power  it  is  useful  in  spas- 
modic diseases,  such  as  whooping  cough,  dys- 
menorrhea, local  spasm,  etc.  As  the  action  is 
upon  the  nerve  trunks,  the  remedy  is  much  more 
effective  when  it  can  be  applied  locally,  as  by 
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atomization  in  whooping  cough  and  asthma,  or 
by  hypodermic  injection  in  wry  neck.  As  atro- 
pine has  some  influence  upon  the  afferent  nerves, 
it  has  some  power  of  relieving  pain;  but  for  this 
action  to  be  marked,  direct  application  is  neces- 
sary. On  account  of  its  influence  upon  respira- 
tion, it  is  invaluable  in  narcotic  poisonings  and 
other  bodily  conditions  with  failure  of  this  func- 
tion. In  shock  and  other  similar  states  in  which 
vasomotor  paralysis  is  an  important  part  of 
the  morbid  condition,  it  is  a  very  useful  stimu- 
lant. On  account  of  the  paralyzing  influence 
which  it  has  upon  the  inhibitory  intestinal 
nerves,  atropine  may  be  used  as  an  adjuvant  to 
more  decided  laxatives. 

On  the  glandular  system  atropine  exerts  a 
decided  influence,  its  effect  upon  the  salivary 
and  perspiratory  glands  being  at  present  best 
understood.  The  remarkable  action  which  it  has 
in  checking  the  functional  activity  of  these 
glands  is  probably  exerted  through  the  nervous 
system,  for  in  Keuchel's  experiments  it  was  dis- 
tinctly proved  that  the  chorda  tympani  nerve,  ex- 
citation of  which  normally  provokes  salivation, 
is  paralyzed  in  atropine  poisoning.  In  ptyalism 
and  in  colliquative  sweats  the  most  prompt  ef- 
fects can  be  obtained  from  the  hypodermic  use 
of  atropine.  The  hypodermic  dose  of  atropine 
maybe  set  down  as  the  one-hundredth  of  a  grain 
(0.0006  Gm.),  the  dose  by  the  mouth  as  the  one- 
seventy-fifth  of  a  grain  (0.0008  Gm.),  although 
in  serious  cases  these  amounts  may  be  much  ex- 
ceeded. Thus  in  ileus  German  clinicians  have 
given  as  high  as  the  one-twentieth  of  a  grain 
(0.003  Gm.)  as  a  dose.  On  the  other  hand  in 
susceptible  persons,  one-hundredth  of  a  grain 
(0.0006  Gm.)  will  produce  decided  dryness  of 
the  throat,  and  one-fiftieth  of  a  grain  (0.0013 
Gm.)  is  alleged  to  have  caused  toxic  symptoms. 
As  atropine  itself  is  nearly  insoluble,  the  sul- 
phate should  always  be  preferred.  For  applica- 
tion to  the  sound  skin,  the  form  of  ointment  or 
oleate  is  most  convenient.  The  ointment  may 
be  made  by  rubbing  a  grain  of  the  alkaloid  first 
with  four  minims  of  alcohol,  and  then  with  a 
drachm  of  lard.  The  oleate  is  now  official. 
Glycerin  has  been  recommended  as  a  vehicle 
for  atropine  for  external  use,  and  may  be  incor- 
porated with  it  in  the  same  proportion. 

A  solution  of  atropine  upon  being  dropped 
into  the  eye  produces  dilatation  of  the  pupil 
after  ten  or  fifteen  minutes,  without  causing 
congestion  or  inflammation;  and  the  dilatation 
will  usually  continue  for  three  or  four  days. 
It  is  said  that  the  dilatation  is  sometimes  fol- 
lowed by  contraction  of  the  pupil,  especially 
when  the  dose  is  large.  When  solution  of 
atropine  sulphate  is  used  for  dilating  the  pupil, 
it  may  be  either  dropped  into  the  eye  within  the 
lower  lid,  or  introduced  on  small  slips  of  paper 
previously  saturated  with  the  solution  and  dried, 
or,  what  is  still  more  convenient,  by  means  of 
minute  circular  disks  of  gelatin,  made  by  mixing 
the  solution  with  gelatin  and  evaporating  so  as 
to  produce  a  thin  film,  which  is  to  be  cut  into 
circular  pieces.  (See  Lamellce  Atropince.)  These 


have  the  advantage  over  paper  that  they  do  not 
require  to  be  subsequently  removed  from  the 
eye. 

Atropine  may  be  administered  internally  for 
all  the  purposes  for  which  belladonna  is  given; 
and  it  is  very  largely  used  as  a  local  remedy, 
for  application  to  the  eye,  or  to  the  surface 
of  the  body,  or  for  subcutaneous  injection ;  and 
for  these  purposes  it  has  the  advantage  over  the 
ordinary  preparations  of  belladonna  of  greater 
precision  of  dose,  quickness  of  action,  and  neat- 
ness and  cleanliness. 

The  solution  of  atropine  or  its  salts *  is 
very  prone  to  have  developed  in  it  a  fungous 
growth  with  consequent  decomposition  of  the 
alkaloid. 

Dose,  of  atropine,  one  two-hundredth  to  one 
one-hundreth  of  a  grain  (0.0003  to  0.0006  Gm.). 

Off.  Prep. — Oleatum  Atropine,  U.  8.;  Unguen- 
tum  Atropine,  Br. 

ATROPIN/E  SULPHAS.  U.  S.,  Br. 

ATROPINE  SULPHATE 

(at-ro-pi'nae  sul'phas) 

( C17H23NO3 )  2.H2S04  =  67 1 .43 

"The  sulphate  [S0a(0H)2.  (CwHisaNOs^] 
of  an  alkaloid  obtained  from  Atropa  Bella- 
donna Linne  (Fam.  Solanacece),  and  from  other 
plants  of  the  same  family.  As  it  occurs  in  com- 
merce, it  usually  contains  a  small  amount  of 
hyoscyamine  sulphate,  from  which  it  cannot  be 
readily  separated."  U.  S.  "Atropine  Sulphate, 
(Ci7H23N03)2HaS04,  may  be  obtained  by  neu- 
tralizing Atropine  with  Diluted  Sulphuric 
Acid."  Br. 

Sulphate  of  Atropia  ;  Sulfate  d'Atropine.  Fr.  Cod.; 

Atropinum    Sulfuricum,  P.    O. ;  Schwefelsaures   Atro- 

pin,  Atropinsulfat,  O. ;  Solfato  di  atropina,  It;  Sul- 
rato  de  atropina,  Sp. 

Neither  the  U.  S.  nor  Br.  Pharmacopoeias  give 
a  process  for  preparing  this  salt.  The  official 
formula  of  1870  is  essentially  the  process  of 
Ch.  Maitre,  which  is  as  follows :  "  Take  of 
Atropia,  sixty  grains;  Stronger  Ether,  four 
fluidounces    and  a  half;    Sulphuric  Acid,    six 

1  Atropine  Salicylate. — This  salt  is  alleged  to  have 
advantages  over  the  sulphate,  mainly  because  of  its 
more  rapid  and  efficient  action,  provided  it  be  pure 
and  perfectly  neutral.  It  may  be  prepared  by  Pred- 
erici's  process,  which  is  to  dissolve  23  parts  of  atro- 
pine in  pure  alcohol  by  a  gentle  heat,  and  to  add 
enough  salicylic  acid  (about  18  parts)  to  render  the 
solution  neutral,  which  is  determined  by  the  use  of 
litmus  paper.  The  solution  is  carefully  evaporated, 
and  finally  dried  in  a  drying  oven.  It  is  deliquescent, 
and  should  be  kept  in  securely  stoppered  vials.  The 
dose  is  the  same  as  that  of  the  sulphate. 

Atropinum  Santonicttm,  a  compound  of  atropine 
and  santonic  acid,  is  described  by  Bombelon  (Ph.  Ztg., 
April,  1886)  as  an  amorphous  non-hygroscopic  powder, 
readily  soluble  in  water,  which  presents  advantages 
over  all  other  atropine  salts  in  being  non-irritating, 
and  also  in  affording  a  solution  which  is  stable  if 
kept  in  yellow  glass  bottles  to  avoid  the  formation 
of  photo-santonic  acid.  One  drop  of  a  solution  of 
0  01  Gm.  in  20  Gm.  of  water  is  sufficient  to  dilate 
the  pupil,  the  dilatation  disappearing  in  from  twelve 
to  twenty-four  hours.  The  powder  should  be  kept  in 
amber-colored  vials  to  protect  it  from  the  light. 
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grains;  Stronger  Alcohol,  a  fluidrachm.  Dis- 
solve the  Atropia  in  the  Ether;  then  mix  the 
Acid  and  Alcohol,  and  add  the  mixture,  drop 
by  drop,  to  the  ethereal  solution  until  the 
Atropia  is  saturated.  Allow  the  liquid  to  stand 
until  the  precipitate  formed  is  deposited.  Then 
decant  the  ether,  and  expose  the  residue  to 
spontaneous  evaporation  until  the  salt  is  dry." 
U.  S.  1870.  Atropine  being  soluble  in  ether, 
while  its  sulphate  is  insoluble  in  that  fluid,  a 
convenient  method  is  afforded  for  preparing 
the  sulphate  with  little  evaporation.  By  add- 
ing the  mixed  acid  and  alcohol  to  the  ethereal 
solution,  the  sulphate  is  formed,  and,  being  in- 
soluble in  the  ether,  is  deposited,  while  the  little 
hit  dissolved  in  the  alcohol  is  obtained  by  spon- 
taneous evaporation.  The  quantity  of  acid 
added  is  intended  to  be  just  sufficient  to  saturate 
the  alkaloid;  but  if  the  saturation  should  not 
be  exact,  it  would  be  easy  to  render  it  so  by 
the  addition  of  a  little  more  alkaloid  or  a  little 
more  acid,  as  required. 

Prom  the  great  facility  with  which  atropine 
undergoes  change,  much  caution  is  necessary  iu 
preparing  its  salts,  and  the  proeeei  was  ar- 
ranged in  reference  to  this  caution.  Upon  the 
addition  of  the  mixed  acid  and  alcohol  to  the 
ethereal  solution,  the  liquid  becomes  milky,  and 
deposits  on  the  sides  of  the  read!  ■  copious 
precipitate  of  a  viscid  appearance,  which  soon 
dries  upon  the  deeantation  of  the  ether  and  the 
placing  of  the  vessel  in  a  drying-room.  To 
succeed  with  this  process  it  is  aeeeSSSJry  that 
the  liquids  employed  should  be  carefully  freed 
from  water,  the  sulphuric  acid  being  mono- 
hydrated,  and  that  the  temperature  should  be 
kept  as  low  as  possible.  There  should  be  no 
excess  of  acid;  and,  if  such  an  excel  should 
be  found  upon  applying  the  test  of  litmus 
paper,  the  solution  should  be  neutralized  by  a 
portion  of  reserved  solution  of  atropine.  (A.  J. 
P.,  xxviii.  361;  from  Repert.  de  Pharm.) 

Properties. — "A  white  crystalline  powder  or 
microscopical  needles  and  prisms  (the  form  of 
the  latter  being  probably  due  to  the  hyos- 
cy amine  present)  ;  odorless,  having  a  very 
bitter,  nauseating  taste,  and  permanent  in  the 
air.  It  should  be  tasted  with  the  utmost  cau- 
tion, and  only  in  dilute  solution.  Soluble  in 
0.38  part  of  water,  3.7  parts  of  alcohol,  2140 
parts  of  ether,  and  in  620  parts  of  chloroform 
at  25°  C.  (77°  F.);  soluble  in  0.22  part  of 
water  at  80°  C.  (176°  F.),  and  in  1.9  parts  of 
alcohol  at  60°  C.  (140°  F.).  At  about  189.9°  C. 
(373.8°  F.)  Atropine  Sulphate  melts;  when 
free  from  hyoscyamine  it  melts  at  about  188°  C. 
(370.4°  F.).  When  ignited  it  chars,  emits  acrid 
vapors,  and  is  rapidly  and  completely  consumed. 
On  adding  potassium  hydroxide  T.S.  to  a  solu- 
tion of  Atropine  Sulphate,  a  white  precipitate 
of  atropine  is  obtained,  which  should  respond 
to  the  reactions  and  tests  given  under  Atro- 
pina."  U.  S.  "  Soluble  in  10  parts  of  alcohol 
(90  per  cent.)  and  in  1  part  of  cold  water, 
forming  solutions  which  are  neutral  to  litmus, 
and  which,  even  when  considerably  diluted,  if 


applied  to  the  eye  will  dilate  the  pupil.  It  is 
insoluble  in  ether  and  in  chloroform.  It  yields 
the  characteristic  reactions  with  the  tests  for 
sulphates.  Melting  point  361.4°  F.  (183° 
C.)."  Br. 

If  it  be  required  to  procure  the  sulphate  in 
the  form  of  crystals,  which  may  sometimes  be 
desirable  to  avoid  adulteration,  the  process  of 
Laneau  may  be  employed.  A  solution  of  crys- 
tallized atropine  in  absolute  alcohol,  in  the  pro- 
portion of  2.S!)  parts  of  the  former  to  4  parts 
of  the  latter  by  weight,  having  been  made  with 
the  assistance  of  a  gentle  heat,  0.4  part  of  sul- 
phuric acid  of  the  sp.  gr.  L85,  diluted  with  3 
parts  of  absolute  alcohol,  is  to  be  gradually 
added,  and  stirred  with  a  Lrlass  rod.  until  satura- 
tion, as  shown  by  test  paper,  is  effected.  The 
solution  is  then  allowed  to  evaporate  spon- 
taneously, and  the  thinner  the  stratum  the 
sooner  will  the  process  be  completed.  The  crys- 
tals are  in  colorless  needles  more  or  less  inter- 
laced.     (See  .1.  ,7.  /'..  1863,  ]>.  31.').) 

Uses.— The  effects  of  the  salt  on  the  system 
are  precisely  the  same  as  those  of  atropine,  and 
it  may  be  used  in  the  same  dose.  Its  great 
advantage  over  the  alkaloid  is  its  solubility  in 
water.  A  one  per  cent,  solution  is  said  to  be 
instantaneously  ellicacious  in  toothuchr,  applied 
to  the  denuded  dental  pulp,  and  also  to  produce 
complete   insensibility   of  the   dental   ner\es,   in 

-  in  which  an  artificial  tooth  is  inserted  in 

a  living  root.    {Ami.  77,//..  IStil,  p.  1!).) 

Dose,  one  two-hundredth  to  one  one-hundredth 
of  a  graio  (0.0003  to  0.0006  Om.). 

Off.  Prep. —  Lamella  Atropine,  Br.;  Liquor 
atropine  Sulphatis,  Br. 

AURANTII  AMARI  CORTEX.  U.  S.  (Br.) 

BITTER  ORANOE  PEEL 

111  i  an'ti  i     a  infi'ii     Ottr'tax  ) 

"  The  dried  rind  of  the  unripe  fruit  of  Citrus 
vulgaris  Kisso  (Fain.  Rutaceee)."  U.  S.  "The 
fresh  outer  part  of  the  pericarp  of  Citrus 
Aurantium,  var.  Bigaradia;"  also  "The  dried 
outer  part  of  the  pericarp  of  Citrus  Aurantium, 
var.  Bigaradia."     Br. 

Aurantii  Cortex  Recens,   Aurantii  Cortex    Siccatus, 

Br. :  Aurantii  Pericarpium ;  Cortex  Aurantlorum, 
Cortex  I'omorum  Aurantii  ;  Seville  Orange  Peel,  Wild 
orange  Peel;  Ecoree  (Zestes)  d'Oranges  amores. 
Kcorce  de  Bigarade,  Fr. ;  Cortex  Aurantii  Fructus, 
P.  O. ;  Pomeranzenschale,  O. ;  Corteccla  dl  arancio 
amaro.  It. ;  Corteza  de  naranja  amarga,  Bp. 

Under  the  name  of  Aurantii  Cortex  Indicus, 
Indian  Orange  Peel,  the  British  Addendum 
recognizes  the  bitter  orange  peel  obtained  from 
varieties  of  the  Citrus  Aurantium,  grown  in 
India  and  Ceylon.     (See  next  article.) 

Off.  Prep. — Fluidextractum  Aurantii  Amari, 
U.  8.;  Infusum  Aurantii,  Br.;  Infusum  Aurantii 
Compositum,  Br.  Infusum  Gentianue  Compositum, 
Br.;  Spiritus  Armoraciae  Compositus.  Br.;  Tinc- 
tura  Aurantii  Amari,  U.  8.  (Br.)  ;  Tinctura  Cin- 
chona Composita,  U.  8.,  Br.;  Tinctura  Gentianse 
Composita,  U.  S.,  Br. 
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AURANTII  DULCIS  CORTEX.  U.  S. 

SWEET  ORANGE  PEEL 

(au-ran'ti-I  (lul'cls  cor'tex) 

"  The  recently  separated  outer  rind  of  the 
ripe  fruit  of  Citrus  Aurantium  Linne  (Fam. 
Rutacece)."  11.  S. 

Cortex  Aurantiorum  Dulclum ;  Ecorce  (Zestes) 
d'Oranges  douces,  Fr. ;  Apfelsinenschalen,  O. ;  Scorze 
del  frutto  dell'  arancio,  It. ;  Corteza  de  naraja 
dulce,  Sp. 

The  U.  S.  Pharmacopoeia  includes  two  kinds 
of  orange  peel,  bitter  and  sweet,  the  former 
obtained  from  Citrus  vulgaris,  Risso  (C.  amara 
(L.),  Lyons,  C.  Bigaradia,  Loisel.) ;  the  latter 
from  Citrus  Aurantium,  L.  (Aurantium  olys- 
siponense,  Tourne;  Citrus  dulcis,  Pers.) ;  on  the 
other  hand,  the  British  Pharmacopoeia  recog- 
nizes bitter  orange  peel  in  two  forms,  the  fresh 
and  the  dried,  under  the  respective  names  of 
Aurantii  Cortex  Recens,  fresh  bitter  orange 
peel,  and  Aurantii  Cortex  Siccatus,  dried  bitter 
orange  peel ;  but  the  orange  peel  which  is  called 
sweet  by  the  U.  S.  Pharmacopoeia — i.e.,  Citrus 
Aurantium — is  termed  C.  Aurantium  var.  Bigar- 
adia, bitter  orange  peel,  by  the  British  authority. 

This  very  interesting  genus  is  composed  of 
small  evergreen  trees,  with  ovate  or  oval-lanceo- 
late and  shining  leaves,  odoriferous  flowers,  and 
fruits  which  usually  combine  beauty  of  color 
with  a  fragrant  odor  and  grateful  taste.  They 
are  all  natives  of  warm  climates.  Though  the 
species  are  not  numerous,  great  diversity  exists 
in  the  character  of  the  fruit;  and  many  varie- 
ties, founded  upon  this  circumstance,  are  noticed 
by  writers.  In  the  splendid  work  on  the  natural 
history  of  the  Citrus  by  Risso  and  Poiteau,  169 
varieties  are  described  under  the  eight  following 
heads:  1,  sweet  oranges,  2,  bitter  and  sour 
oranges,  3,  bergamots,  4,  limes,  5,  shaddocks, 
6,  lumes,  7,  lemons,  and  8,  citrons.  Of  these 
it  is  difficult  to  decide  which  have  just  claims  to 
the  rank  of  distinct  species  and  which  must  be 
considered  merely  as  varieties.  Those  employed 
in  medicine  may  be  arranged  in  two  sets,  of 
which  the  orange,  C.  Aurantium,  and  the  lemon, 
C.  medica,  fire  respectively  the  types,  the  former 
characterized  by  a  winged,  the  latter  by  a 
naked  or  nearly  naked  petiole.  The  form  and 
character  of  the  fruit,  though  not  entirely  con- 
stant, serve  as  the  basis  of  subdivisions.  C. 
Decumana,  which  yields  the  shaddock,  agrees 
with  C.  Aurantium  in  the  form  of  its  petiole. 

Citrus  Aurantium,  Willd.,  Sp.  Plant,  hi.  1427; 
B.  &  T.  51. — The  orange  tree  grows  to  the  height 
of  about  thirty  feet.  Its  stem  is  rounded, 
much  branched,  and  covered  with  a  smooth, 
shining,  greenish-brown  bark.  In  the  wild 
state,  and  before  inoculation,  it  is  often  fur- 
nished with  axillary  spines.  The  leaves  are 
ovate,  pointed,  entire,  smooth,  and  of  a  shining 
pale  green  color.  When  held  between  the  eye 
and  the  light,  they  exhibit  numerous  small  trans- 
parent vesicles,  filled  with  volatile  oil,  and,  when 
rubbed  between  the  fingers,  are  highly  fragrant. 


Their  footstalks  are  about  an  inch  long,  and 
have  wings  or  lateral  appendages.  The  flowers, 
which  have  a  delightful  odor,  are  large,  white, 
and  attached  by  short  peduncles,  singly  or  in 
clusters,  to  the  smallest  branches.  The  calyx 
is  saucer-shaped,  with  pointed  teeth.  The  petals 
are  oblong,  concave,  white,  and  beset  with 
numerous  small  glands.  The  filaments  are 
united  at  their  base  in  three  or  more  distinct 
groups,  and  support  yellow  anthers.  The  ger- 
men  is  roundish,  and  bears  a  cylindrical  style, 
terminated  by  a  globular  stigma.  The  fruit  is  a 
spherical  berry,  often  somewhat  flattened  at  its 
base  and  apex,  rough,  of  a  yellow  or  orange 
color,  and.  divided  internally  into  a  number  of 
vertical  cells,  each  containing  from  two  to  four 
seeds,  surrounded  by  a  pulp.  The  rind  of 
the  fruit  consists  of  a  thin  exterior  layer, 
abounding  in  vesicles  filled  with  a  fragrant  vola- 
tile oil,  and  of  an  interior  one,  which  is  thick, 
white,  spongy,  insipid,  and  inodorous.  There 
are  two  varieties  of  C.  Aurantium,  considered 
by  some  as  distinct  species.  They  differ  chiefly 
in  the  fruit,  which  in  one  is  sweet,  in  the  other 
is  sour  and  bitterish  and  often  has  a  darker  and 
rougher  rind.  The  first  retains  the  original 
title,  the  second  (the  Seville  orange)  is  called 
Citrus  vulgaris  by  De  Candolle,  and  C.  Bigar- 
adia by  Risso.  A  variety  of  the  orange,  called 
the  Mandarin  Orange  (Citrus  Bigaradia  sinen- 
sis or  C.  Bigaradia  myrti folia),  which  is  prob- 
ably a  native  of  China,  but  cultivated  in  Sicily, 
the  south  of  Italy,  and  Florida,  bears  a  fruit 
much  smaller  than  the  common  orange,  round, 
but  flattened  above  and  below,  with  a  smooth, 
thin,  delicate  rind,  and  a  very  sweet  delicious 
pulp.  A  volatile  oil  is  obtained  from  the  rind 
by  expression,  of  a  yellow  color,  a  very  bland 
agreeable  odor,  different  from  that  of  the 
orange  or  lemon,  and  a  not  unpleasant  taste, 
like  that  of  the  rind.  When  freed  from  color- 
ing matter  by  distillation,  it  was  found  by 
M.  S.  de  Luca  to  be  a  pure  hydrocarbon,  with 
the  formula  CioHie.  (J.  P.  C,  3e  ser.,  xxxiii. 
52.)  This  constituent  is  now  recognized  as 
d-limonene. 

This  beautiful  evergreen,  in  which  the  fruit 
is  mingled,  hi  every  stage  of  its  growth,  with 
the  blossoms  and  foliage,  has  been  applied  to 
numerous  purposes  of  utility  and  ornament.  A 
native  of  China  and  India,  it  was  introduced 
into  Europe  at  a  very  early  period,  was  trans- 
planted to  America  soon  after  its  first  settle- 
ment, and  is  now  found  in  every  civilized  coun- 
try where  the  climate  is  favorable.  The  fruit 
is  brought  to  us  chiefly  from  California, 
Florida,  Southern  Europe,  and  the  West 
Indies.  The  Florida  and  Havana  oranges  are 
the  sweetest.  A  seedless  variety  termed  the 
navel  orange  is  rapidly  replacing  all  others  in 
cultivation. 

Various  parts  of  the  plant  are  used  medici- 
nally. The  leaves,  which  are  bitter  and  aro- 
matic, are  employed  in  some  places  in  the  form 
of  infusion  as  a  gently  stimulant  diaphoretic. 
They  yield  by  distillation  with  water  a  volatile 
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oil,  which  is  said  to  be  often  mixed  by  the  dis- 
tillers with  the  oils  obtained  from  the  flowers 
and  unripe  fruit.  In  regard  to  polarized  light 
it  has  a  rotary  power  to  the  left,  which  is  con- 
siderably weakened  by  the  prolonged  action  of 
heat.  (Chautard,  /.  P.  C,  3e  ser.,  xliv,  28.) 
The  fresh  flowers  may  be  kept  for  some  time 
by  mixing  them  well  with  half  their  weight  of 
sodium  chloride,  pressing  the  mixture  in  a 
suitable  jar,  and  keeping  it  well  closed  in  a 
cool  place.  They  were  formerly  recognized  by 
the  U.  S.  P.  under  the  name  of  Aurantii  Flores, 
and  were  officially  described  as  "  about  half  an 
inch  (12  mm.)  long;  calyx  small,  cup-shaped, 
five-toothed;  petals  five,  oblong,  obtuse,  rather 
fleshy,  white  and  glandular-punctate ;  stamens 
numerous,  in  about  three  sets;  ovary  globular, 
upon  a  small  disk,  with  a  cylindrical  style,  and 
a  globular  stigma;  odor  very  fragrant;  taste 
aromatic  and  somewhat  bitter."  U.  S.  1880. 
The  dried  flowers  are  used  on  the  continent  of 
Europe  as  a  gentle  nervous  stimulant,  in  the 
form  of  infusion,  two  drachms  to  the  pint  of 
boiling  water,  taken  in  the  dose  of  a  teacupful. 
The  flowers  should  be  dried  in  the  shade,  at 
a  temperature  between  24°  C.  (75°  P.)  and  35° 
C.  (95°  P.). 

An  oil  is  obtained  also  from  the  flowers  by 
distillation,  which  is  called  oil  of  netvli,  and  is 
much  used  in  perfumery,  and  in  the  composition 
of  liqueurs.  It  is  an  ingredient  of  the  famous 
Cologne  water.  That  obtained  from  the  bmn 
of  the  Seville  or  hitter  orange  [C.  vutgan 
deemed  the  sweetest.  It  was  introduced  into  t lie 
Edinburgh  Pharmacopa-ia,  with  the  title  of 
Aurantii  Oleum,  to  sent'  for  the  preparation 
of  orange  flower  water.  Boubeiran  oonsiden 
this  oil  rather  as  a  product  of  the  distillation 
than  as  pre-existing  in  the  flowers.  The  fact 
may  thus  be  explained  that  orange  flower  water 
made  by  dissolving  even  the  finest  neroli  in 
water  has  not  the  precise  odor  of  that  procured 
by  distillation  from  the  flowers. 

The  fruit  is  applied  to  several  purp 
Small  unripe  oranges,  about  the  size  of  a  cherry 
or  less,  previously  dried,  and  rendered  smooth 
by  a  turning-lathe,  are  sometimes  employed  to 
maintain  the  discharge  from  issues.  They  are 
preferred  to  peas  on  account  of  their  agreeable 
odor,  and  by  some  are  thought  to  swell  less  with 
the  moisture;  but  this  is  denied  by  others,  and 
it  is  asserted  that  they  require  to  be  renewed 
at  the  end  of  twenty-four  hours.  These  fruits 
are  sometimes  found  in  commerce  under  the 
name  of  orange  berries.  They  are  of  a  grayish 
or  greenish-brown  color,  fragrant  odor,  and  bit- 
ter taste,  and  are  said  to  be  used  for  flavoring 
cordials.  A  volatile  oil  is  obtained  from  them 
by  distillation,  known  to  the  French  by  the 
name  of  essence  de  petit  grain,  and  employed 
for  similar  purposes  with  that  of  the  flowers. 
The  oil,  however,  which  now  goes  by  this  name 
is  said  to  be  distilled  from  the  leaves,  and  those 
of  the  bitter  orange  yield  the  best.  The  oils 
from  the  unripe  and  the  ripe  fruit  have  a  ro- 
tating   power   to    the    right,    the    latter   much 


greater  than  the  former;  and  this  property 
might  serve  to  distinguish  them  from  the  oil  of 
the  leaves.  Several  of  the  oils  from  the  Ru- 
tacece  deposit  a  crystalline  substance,  differ- 
ing from  camphor.  (Chautard.)  The  juice  of 
the  Seville  orange  is  sour  and  bitterish,  and 
forms  with  water  a  refreshing  and  grateful 
drink  in  febrile  diseases.  It  is  employed  in  the 
same  manner  as  lemon  juice,  which  it  resembles 
in  containing  citric  acid,  though  in  much  smaller 
proportion.  The  sweet  orange  is  more  pleasant 
to  the  taste,  and  is  extensively  used  as  a  light 
refrigerant  article  of  diet  in  inflammatory 
diseases,  care  being  taken  to  reject  the  mem- 
branous portion.  The  best  mode  of  separating 
the  outer  rind,  when  its  desiccation  and  preser- 
vation are  desired,  is  to  pare  it  from  the  orange 
in  narrow  strips  with  a  sharp  knife,  as  we  pare 
an  apple.  When  the  object  is  to  use  the  fresh 
rind  for  certain  pharmaceutical  purposes,  as 
for  the  preparation  of  the  confection  of  orange 
peel,  it  is  best  separated  by  a  grater,  carefully 
avoiding  the  grating  of  the  white  portion  which 
contains  the  bitter  principle.  The  dried  peel 
sold  in  the  shops  is  usually  that  of  the  Seville 
orange,  and  is  brongbi  chiefly  from  countries 
adjacent   to  the   Mediterranean. 

Properties. — Orange  peel  has  a  grateful  aro- 
matic odor,  which  depends  upon  the  volatile 
oil  contained  in  its  vesicles,  and  a  warm  bitter 

Bitter  orange  peel  occurs  "  m  narrow, 
thin   bands,  or   m   quarters;   epidermis  of  a 

brownish-green  color;  ontor  layer  with  numer- 
ous oil  reservoirs;  inner  layer  spongv,  light 
yellowish-brown;  odor  fragrant;  taste  aromatic 
and  bitter."  U.  S.  The  Br.  I'hannacopona  re- 
quires that  the  outer  surface  hoth  of  the  fresh 
and    of    the    dried    bitter    orange    peel    shall    be 

of   a   deep   orange-red   color,  and   rough  and 

glandular.  As  lemon  peel  is  sometimes  substi- 
tuted for  orange  peel,  a  means  of  distinguishing 

between  them  has  been  devised  by  K.  (}.  ('lay- 
ton  (An.,  xix.  134),  which  is  to  touch  small 
fragments  of  peel  with  a  glass  rod  dipped  in 
hydrochloric  acid.  Orange  peel  is  colored  a 
rich,  dark  green ;  the  color  of  lemon  peel  is 
unaffected.  The  sweet  peel  is  described  officially 
as  having  the  "outer  surface  orange-yellow,  with 
numerous  oil  reservoirs;  odor  highly  fragrant; 
taste  punfrently  aromatic."  U.  S.  Both  orange 
peels  yield  their  sensible  properties  to  water 
and  alcohol.  The  bitter  principle,  hesperidin, 
C22II26O12,  was  discovered  by  Lebreton  in  1828, 
but  its  character  as  a  glucoside  was  first  estab- 
lished bv  HUger  and  Hoffmann.  (Ber.  d.  Chem. 
Ges.,  9,  26,  685.)  Treated  with  diluted  acids  it 
yields  hesperetin,  CieHwOs,  and  glucose.  It  is 
crystalline  (fusing  point  250°  to  251°  C),  and 
may  be  prepared  by  Paterno  and  Briosi's  pro- 
cess, as  follows:  The  cut  and  bruised  oranges 
are  covered  with  diluted  alcohol,  solution  of  po- 
tassium hydroxide  added  in  excess,  the  liquor  fil- 
tered after  two  days,  an  impure  hesperidin  pre- 
cipitated by  hydrochloric  acid ;  the  precipitate  is 
boiled  with  acetic  acid  for  ten  minutes,  and, 
after  cooling,  filtered  from  the  resinous  mass 
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left.  The  hesperidin  gradually  separates  from 
the  filtrate  upon  standing,  in  white  fine  needles. 
From  4000  oranges  about  6  ounces  av.  of  the 
principle  were  obtained.  (Ber.  d.  Chem.  Ges., 
1876,  250-252.)  Tanret  found  in  the  rind  of 
the  bitter  orange,  1,  a  crystalline  acid,  C44H28 
O14;  2,  a  non-crystalline  resinous  body;  3,  hes- 
peridin; 4,  isohesperidin,  a  crystalline  gluco- 
side  isomeric  with  hesperidin;  5,  aurantiamarin, 
another  glucoside  to  which,  in  part,  the  bitterness 
of  the  peel  is  due.  (P.  J.,  1886,  839.)  Orange 
peel  contains  also  albumen,  gum,  resin,  a  trace  of 
fixed  oil,  volatile  oil,  and  a  principle  resembling 
tannin  in  its  action  on  salts  of  iron.  The 
bitter  principles  are  much  more  abundant 
in  the  white  spongy  inner  portion  of  the 
peel  than  in  the  outer  yellowish  layer. 
The  volatile  oil,  Oleum  Aurantii  Corticis,  U.  S., 
may  be  obtained  by  expression  from  the  fresh 
grated  rind,  or  by  distillation  with  water.  It 
is  imported  into  the  United  States  in  tinned 
copper  cans.  It  has  properties  resembling 
those  of  the  oil  of  lemons,  but  spoils  more 
rapidly  on  exposure  to  the  air,  acquiring  a 
terebinthinate  odor.  The  perfumers  use  it 
in  the  preparation  of  Cologne  water,  and 
for  other  purposes;  and  it  is  also  employed 
by  the  confectioners.  According  to  Imbert- 
Gourbeyre,  persons  who  are  much  exposed  to 
the  inhalation  of  the  oil  of  bitter  oranges  are 
apt  to  be  affected  with  cutaneous  eruptions, 
and  various  nervous  disorders,  as  headache, 
tinnitus  aurium,  oppression  of  the  chest,  gas- 
tralgia,  want  of  sleep,  and  even  muscular 
spasm.  (Ph.  Cb.,  Feb.  1854,  128.) 

Uses. — Bitter  orange  peel  is  a  mild  tonic, 
carminative,  and  stomachic;  the  sweet  is  simply 
aromatic ;  but  neither  is  much  used  alone.  They 
are  chiefly  employed  to  communicate  a  pleasant 
flavor  to  other  medicines,  to  correct  their  nau- 
seating properties,  and  to  assist  their  stimu- 
lant impression  upon  the  stomach.  They  are  a 
frequent  and  useful  addition  to  bitter  infusions 
and  decoctions,  such  as  those  of  gentian,  quas- 
sia, calumba,  and  Peruvian  bark.  It  is  obvi- 
ously improper  to  subject  orange  peel  to  the 
action  of  heat,  as  the  volatile  oil  is  thus  driven 
off.  Violent  colics,  convulsions,  and  even 
death  have  been  caused  in  children  by  eating 
large  quantities  of  the  rind.  When  orange 
peel  is  used  simply  for  its  agreeable  flavor,  the 
rind  of  the  sweet  orange  is  preferable;  as  a 
tonic,  that  of  the  Seville  orange. 

Dose,  from  half  a  drachm  to  a  drachm  (2  to 
3.9  Gm.). 

Off.  Prep. — Syrupus  Aurantii,  U.  8.,  Br.  (from 
Tincture)  ;  Tinctura  Aurantii  Dulcis,  U.  8. 

AURI  ET  SODII  CHLORIDUM.  U.  S. 

GOLD  AND  SODIUM  CHLORIDE 

(au'ri  et  so'di-I  ehlo'ri-dum ) 

"A  mixture  of  equal  parts,  by  weight,  of 
anhydrous  Gold  Chloride  [AuCb  =  301.24] 
and     anhydrous     Sodium     Chloride     [NaCl  = 


58.06],  representing  not  less  than  30  percent,  of 
metallic  gold.  It  should  be  kept  in  well-stop- 
pered, amber-colored  vials."  U.  S. 

Chlorure  d'Or  et  de  Sodium,  Fr.  Cod.;  Chlo- 
roaurate  de  Soude,  Fr. ;  Xatriumgoldchlorld,  &.; 
Cloruro  di  oro  e  sodio,  It. 

Gold  and  sodium  chloride  may  be  prepared 
by  dissolving  gold  in  nitrohydrochloric  acid, 
evaporating  the  solution  to  dryness,  weighing, 
and  dissolving  the  dry  mass  in  eight  times  its 
weight  of  distilled  water.  To  this  solution  a 
weight  of  pure  decrepitated  common  salt  equal- 
ling that  of  the  dry  gold  chloride  is  added, 
previously  dissolved  in  four  parts  of  water. 
The  mixed  solutions  are  then  evaporated  to 
dryness,  being  in  the  meantime  constantly 
stirred  with  a  glass  rod.  A  process  for  making 
this  salt  from  gold  coin  without  requiring  the 
preliminary  purification  necessary  in  the  above 
process  may  be  found  in  Proc.  A.  Ph.  A.,  1882, 
p.  311.  (See  Kebler's  paper,  A.  J.  P.,  1900,  325; 
and  one  by  Averkief,  Chem.  News,  1903,  84.) 

Properties.- — The  pure  crystallized  salt,  Au 
Cl3,NaC1.2H20,  is  of  a  golden-yellow  color,  and 
is  in  the  form  of  prismatic  crystals.  The  mix- 
ture of  the  U.  S.  P.  is  described  as  "  an  orange- 
yellow  powder,  odorless,  having  a  saline  and 
metallic  taste,  and  deliquescent  when  exposed 
to  damp  air.  The  compound  is  very  soluble 
in  water,  and  at  least  one-half  of  it  should  be 
soluble  in  cold  alcohol.  When  exposed  to  a 
red  heat,  it  is  decomposed,  and  metallic  gold 
is  separated.  A  fragment  of  the  compound  im- 
parts a  persistent,  intensely  yellow  color  to  a 
non-luminous  flame.  Its  aqueous  solution  has 
a  slightly  acid  reaction,  and  yields  with  silver 
nitrate  T.S.  a  white  precipitate  insoluble  in 
nitric  acid  and  soluble  in  ammonia  water.  On 
bringing  a  glass  rod  moistened  with  ammonia 
water  close  to  a  portion  of  Gold  and  Sodium 
Chloride,  no  white  fumes  should  make  their 
appearance  (absence  of  free  hydrochloric 
acid).  If  0.5  Gm.  of  Gold  and  Sodium  Chlo- 
ride be  dissolved  in  25  Cc.  of  water,  in  a  porce- 
lain dish,  the  solution  made  alkaline  by  the 
addition  of  5  Cc.  of  potassium  hydroxide  T.S., 
and,  after  the  addition  of  5  Cc.  of  solution  of 
hydrogen  dioxide,  heated  for  about  one  hour  on 
a  water-bath,  a  precipitate  of  metallic  gold 
will  be  obtained,  which,  when  washed  with  water 
slightly  acidulated  with  hydrochloric  acid,  dried, 
and  ignited,  should  weigh  not  less  than  0.15 
Gm.  (corresponding  to  at  least  30  percent,  of 
metallic  gold).  The  filtrate  from  the  precipi- 
tated gold  should  not  be  affected  by  hydrogen 
sulphide  T.S.,  nor,  after  being  supersaturated 
with  ammonia  water,  by  ammonium  sulphide 
T.S.   (absence  of  metallic  impurities)."    U.  S. 

Uses. — The  precise  action  of  this  salt  upon 
the  system  is  not  known,  but  it  is  thought  to 
affect  the  general  nutrition,  and  to  be  therefore 
alterative.  By  many  gynaecologists  it  is  be- 
lieved to  have  a  specific  direction  to  the  genital 
organs,  and  it  is  used  in  hysteria,  ovarian  irri- 
tation and  neuralgia,  chronic  ovaritis,  and  even 
chronic  uterine  inflammation.     It  has  also  been 
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commended  in  syphilis,  chronic  rheumatism, 
diabetes  mellitus,  and  other  chronic  disorders 
affecting  nutrition.  The  double  salt  of  gold 
and  sodium  chloride  has  recently  been  very 
largely  used  in  the  treatment  of  the  alcoholic 
habit.  It  is  believed  to  be  the  basis  of  the 
notorious  "  Keeley  cure,"  which,  according  to  the 
best  information  obtainable,  seemingly  reliable, 
consists  in  chief  part  of  the  administration  of 
ascending  doses  of  the  double  chloride,  with 
hypodermic  injections  in  the  interim  (one  every 
three  hours)  of  very  minute  doses  of  atropine 
and  strychnine.  It  would  seem  certain  that  DO 
medication  can  suffice  for  moral  reformation, 
but  there  is  considerable  evidence  to  show  that 
the  treatment  just  spoken  of,  by  toning  up  the 
nervous  system  and  bringing  about  a  general 
increase  of  nutritive  tone,  may  aid  those  who 
are  determined  upon  reform. 

Dose,  one-twelfth  to  one-quarter  of  a  grain. 
(0.005  to  0.016  Gm.). 

AURUM 

GOLD 

(iiu'rmii  i 

Or,  Fr.;  Gold,  G.;  Oro,  11.,  N;>. 

The    preparations    of    gold    were    introduced 

into  medical  practice  in  1810  by  Chrostcin  of 
Montpellier.  They  have  been  especially  recom- 
mended in  various  chronic  diseases  of  the 
nervous  system  and  skin,  also  in  inveterate  con- 
stitutional Byphilil  and  allied  disorders.  The 
l'.  S.  Pharmacopoeia  recognizes  one  preparation 
(see  p.  21i>).  Pot  a  discussion  of  the  various 
non-ofTieial  preparations  which  have  been  used 
in  medicine,  see  Quid,  Pakt  II. 

BALSAMUM  PERUVIANUM.  U.  S.,  Br. 

BALSAM  OF  PERU 

(lialVa-nium     pe-rft-vl-ii'nuni  I 

"A  balsam  obtained  from  Tolmfera  I'crriree 
(Royle)  Baillon  (Fam.  Leguminosce)."  V.  8. 
"A  balsam  exuded  from  the  trunk  of  Myroxy- 
lon  Pereirae,  Klotzsch,  after  the  bark  has  been 
beaten  and  scorched."  Br. 

Balsamum  Teruvlanum  Nlprum,  Ralsamnm  Indl- 
cum ;  1  tannic  des  Indes,  Baume  de  PSroo  noir. 
Baume  de  Sonsonate.  Fr.;  Balsamum  peruvianium, 
P.  G. :  I'eruvlanisoher  Balsam.  Indischer  Balsam, 
Perubalsam.  O. ;  Balsamo  peruvlano,  Balsamo  del 
Peru,  It.;  Balsamo  del  1'eru  liquido,  Balsamo  de  San 
Salvador,   Balsamo  negro,   tip. 

De  Candolle  and  other  botanists  considered 
that  the  genera  Myroxylon  and  Toluifera  of  Lin- 
naeus are  not  distinct  from  Myrospermum  of 
Jacquin,  but  it  is  now  generally  recognized  that 
the  two  Linnasan  genera  are,  taken  together, 
entitled  to  rank  as  a  single  genus.  To  this  the 
title  of  Myroxylon  has  been  generally  applied 
by  botanists  following  Bentham  and  Hooker, 
but  Baillon  (Natural  History  of  Plants,  vol.  ii. 
366)  seems  to  be  in  accord  with  the  generally 
accepted  rules  of  botanical  nomenclature  in  pre- 
ferring the  name  Toluifera.     In  regard  to  the 


species  now  under  consideration  there  has  been 
much  discussion,  and  although  the  plant  is  now 
well  known  botanically,  botanists  are  not  agreed 
as  to  its  specific  distinctness,  Ruiz  (Flora  Pe- 
ruviana), Carson  [A,  J.  P.,  1860,  p.  297),  Bail- 
lon, and  others  believing  it  to  be  identical  with 
the  tree  which  yields  balsam  of  Tolu.  Fliick- 
iger  and  Ilanbury  (Pharmacographia,  2d  ed., 
205)  give  the  following  points  of  difference: 
in  M.  Parsing  the  branches  come  off  near  the 
ground,  the  calyx  is  widely  cup-shaped,  and  shal- 
low, the  racemes  loose,  (i  to  8  inches  long,  and 
the  legume  much  narrowed  at  its  base;  while 
in  If.  toluifera  the  trunk  does  not  branch  for 
30  or  40   feet,  the  calyx   is  rather  tubular,   the 

racemes  dense  and  .'}  to  4 \  inches  long,  the 
Legume  scarcely  narrowed  at  the  base.  Besides 
the  official  species,  there  are  others  of  the  cenus 
which  possess  medicinal  virtues,  and  have  been 
or  less  employed,  (See  14th  ed.  U.S.  D.) 
The  pod  of  M.  frulcsiois,  Jaoq.,  growing  in 
Trinidad,  is  popularly  used  in  that   island  as  a 

and  externally,  in  the  form  of  a 

tincture,  as  a  lotion  in  rheumatic  pains,  and  by 
incisions  in  the  stem  a  small  quantity  of  bal- 
samic jnise  is  obtained  not  distinguishable  from 
balsam  of  Tolu.  ( /'.  ./..  Sept  1862,  p.  L08.) 
Another  species  is  known  m  Paraguay  under 
the  name  of  qwmo-qwno,  the  hark  of  which  is 
BSSd,  in  powder  and  decoction,  as  a  remedy  in 
wounds  and  ulcers,  and  from  the  trunk  of  which 
a  juice  is  obtained  which  in  its  concrete  slate 
closely  resembles  dried  balsam  of  Peru.  ( /'.  ,/., 
Oct.  1862,   |>.    L8S.)     A   product   of  T.  perui- 

frrum.  sometimes    known     as  Brazilian    balsam 

Oh (i-dalsiim    has  been   offered    for  sale  as 

genuine  Pern  balsam,      in   bulk   it    is  "f  a  dark 

brown  color,  but  in  thin  layers  it  is  dark  red. 
Its    odor    is    smoky,    feebly    fragrant  ;    its    taste 

slightly  pungent,  leaving  a  choking,  disagree- 

able,  persistent  feeling.  It  is  entirely  soluble  in 
ether    and    in    rectified    spirits.      It    also    mixes 

with  castor  oil  in  all  proportions,  and   Conns 

with  carbon  disulphide  a  clear  light  brown 
solution  with  residue,  also  a  deposit,  in  its  chlo- 
roform solution,  which  becomes  a  powdery  pre- 
cipitate upon  standing.  At  17°  ('.  its  spccilic 
gravity  is  1.031.  Its  general  constitution  is  very 
similar  to  that  of  balsam  of  Peru,  containing 
volatile  oil.  myroxylin,  cinnamic  and  tannic 
acids,  and  resin.  ( /'.  ./.,  3d  ser.,  xi.  H1H.)  It  is 
dally  to  be  distinguished  from  Peru  balsam 
by  its  behavior  with  sulphuric  acid.  When  Peru 
balsam  is  treated  with  sulphuric  acid,  and  cold 
water  poured  upon  it.  a  beautiful  violet  color 
is  imparted  to  the  surface,  and  the  whole  mass 
has  a  bright  shade.  The  same  procedure  yields 
with  the  oleo-balsam  a  gray  mass.  For 
further  information  see  P.  J.,  xv.  771. 

Toluifera  Pereiree;  Myroxylon  Pereiraz, 
Klotzsch ;  Myrospermum  Pereiraz,  Royle  et 
Auctores;  and  "Myrospermum  of  Sonsonate," 
Periera.  This  is  a  handsome  tree,  with  a  straight, 
round,  lofty  stem,  a  smooth  ash-colored  bark, 
and  spreading  branches  at  the  top.  The  leaves 
are  alternate,  petiolate,  and  unequally  pinnate. 
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The  leaflets  are  from  five  to  eleven,  shortly 
petiolate,  oblong,  oval-oblong,  or  ovate,  about 
three  inches  long  by  somewhat  less  than  an  inch 
and  a  half  in  breadth,  rounded  at  the  base,  and 
contracting  abruptly  at  top  into  an  emarginate 
point.  When  held  up  to  the  light  they  exhibit, 
in  lines  parallel  with  the  primary  veins,  beauti- 
ful rounded  and  linear  pellucid  spots.  The 
common  and  partial  petioles  and  midribs  are 
smooth  to  the  naked  eye,  but  when  examined 
with  a  microscope  are  found  to  be  furnished 
with  short  hairs.  The  fruit,  including  the 
winged  footstalks,  varies  from  two  to  four 
inches  in  length.  At  its  peduncular  extremity 
it  is  rounded  or  slightly  tapering;  at  the  top 
enlarged,  rounded,  and  swollen,  with  a  small 
point  at  the  side.  The  mesocarp,  or  main  in- 
vestment of  the  fruit,  is  fibrous,  and  contains  in 
distinct  receptacles  a  balsamic  juice,  which  is 
most  abundant  in  two  long  receptacles  or  vittae, 
one  upon  each  side.  The  yellowish-white  beans 
yielded  to  Rother  (P.  J.,  xv.  244)  two  per  cent, 
of  coumarin;  the  husks,  a  brown,  extremely 
bitter,  somewhat  acrid  resin.  A  gum-resin 
exudes  in  small  quantities  from  the  trunk  of 
the  tree,  which,  though  containing,  besides  gum 
and  resin,  a  small  proportion  of  volatile  oil,  is 
distinct  from  the  proper  balsam,  and  yields  no 
cinnamic  acid.  (Attfield,  P.  J.,  Dec.  1863.) 
The  valuable  wood  of  the  tree  resembles 
mahogany. 

This  tree  grows  in  Central  America,  in  the 
State  of  San  Salvador,  upon  the  Pacific  coast. 
It  is  found  in  the  wild  forests,  singly  or  in 
groups,  but  the  trees  are  owned  by  individuals. 
Charles  Dorat  states  that  it  is  never  found  at 
a  greater  height  on  the  mountains  than  one 
thousand  feet,  that  it  begins  to  be  productive 
after  five  years,  and  continues  to  yield  for  thirty 
years  or  more,  and  that  the  aroma  of  its  flower 
is  perceived  at  the  distance  of  one  hundred 
yards.  (A.  J.  P.,  xxxii.)  The  balsam  is  col- 
lected by  the  aborigines,  on  lands  reserved  to 
them,  within  a  small  district  denominated  the 
Balsam  Coast,  extending  from  Acajutla  to  La 
Libertad.  Early  in  November  or  December  the 
bark  is  beaten  on  four  sides  of  the  trunk,  so  as 
to  separate  it  from  the  wood  without  breaking 
it,  intermediate  strips  being  left  sound,  in  order 
not  to  destroy  the  life  of  the  tree.  The  bruised 
bark  soon  splits,  or  cuts  are  made  in  it.  Five 
or  six  days  after  the  beating  the  injured  sur- 
face is  set  on  fire,  and  about  a  week  later  the 
bark,  if  it  has  not  fallen  off  spontaneously,  is 
removed.  The  juice  now  begins  to  exude  freely 
from  the  exposed  wood,  which  the  natives 
cover  with  rags.  The  latter,  when  saturated, 
are  boiled  in  water  in  large  jars,  and  the  liquid 
allowed  to  stand,  whereupon  the  water  rises  to 
the  top,  and  is  poured  off,  leaving  the  balsam, 
which  is  put  into  calabashes  or  bladders.  Seven 
to  ten  days  later  a  second  flow  of  balsam  occurs, 
and  is  secured  as  before.  Subsequently  the  ex- 
posed parts  are  scraped  or  otherwise  wounded, 
and  a  third  balsam  is  obtained.  These  three 
grades   of   balsam   are   said   to    be   known   re- 


spectively as  Tagauzonte,  balsam  de  trapo,  baU 
samo  de  contrapique.  The  balsam  is  then  taken 
for  sale  to  the  neighboring  towns,  where  it  is 
purified  by  subsidence  and  straining  and  put 
into  jars  or  metallic  drums  for  exportation. 
The  destroyed  bark  is  said  to  renew  itself  in 
two  years,  so  that  by  care  a  tree  can  be 
worked  for  a  long  time;  two  pounds  is  stated 
to  be  the  average  yearly  yield.  In  1861  the 
tree  was  introduced  in  Ceylon  with  complete 
success. 

A  substance  called  white  balsam  (Balsamo 
bianco)  is  procured  from  the  fruit.  This  has 
been  confounded  with  the  balsam  of  Tolu,  but  is 
wholly  distinct.  It  is  of  a  semi-fluid  or  soft- 
fluid  consistence,  somewhat  granular,  and,  on 
standing  separates  into  a  white,  resinous, 
crystalline  deposit,  and  a  superior,  translucent 
more  fluid  portion.  The  odor,  though  quite  dis- 
tinct from  that  of  the  balsams  of  Tolu  and 
Peru,  is  not  disagreeable.  Stenhouse  has  ob- 
tained from  it  a  peculiar  resinous  body,  readily 
crystallizable,  and  remarkably  indifferent  in  its 
chemical  affinities,  which  he  denominated  my- 
roxocarpin.  (P.  /.,  x.  290.)  Tschirch  (Harze 
und  Harzbehalter,  1900,  p.  166)  gives  the  com- 
pound the  name  myroxoresene,  and  the  formula, 
C7H10O.  Dorat,  however,  denies  that  the  white 
balsam  is  produced  by  the  same  tree,  or  in  the 
same  vicinity. 

Another  substance  obtained  from  the  same 
tree,  and  much  used  in  Central  America,  is  a 
tincture  of  the  fruit  made  by  digesting  it  in 
rum.  It  is  called  balsamito  by  the  inhabitants, 
and  is  said  to  be  stimulant,  anthelmintic,  and 
diuretic.  It  is  also  used  as  an  external  applica- 
tion to  gangrenous  or  indolent  ulcers,  and  as 
a  wash  to  the  face  to  remove  freckles.  Accord- 
ing to  Dorat,  the  balsamito  is  not  the  tincture, 
but  an  alcoholic  extract  of  the  young  fruit. 
Neither  this  nor  the  white  balsam  reaches  the 
markets  of  this  country. 

Balsam  of  Peru  was  named  from  its  place  of 
exportation,  and  it  was  long  thought  to  be  a 
product  of  Peru.  It  is  now  shipped  partly 
from  the  Pacific  coast,  and  partly  from  the 
Balize  or  other  Atlantic  ports,  whither  it  is 
brought  across  the  country.  It  was  Guibourt 
who  first  made  known  the  fact  of  its  exclusive 
production  in  Central  America.  As  imported, 
it  is  usually  in  tin  canisters,  with  a  whitish 
scum  on  its  surface,  and  more  or  less  deposit, 
which  is  dissolved  with  the  aid  of  heat. 

Properties. — Balsam  of  Peru  is  viscid  like 
syrup  or  honey,  of  a  dark  reddish-brown  color, 
a  fragrant  odor,  and  a  warm  bitterish  taste, 
leaving,  when  swallowed,  a  burning  or  prickling 
sensation  in  the  throat.  When  exposed  to 
flame  it  takes  fire,  diffusing  a  white  smoke  and 
fragrant  odor.  Containing  resin,  volatile  oil, 
and  both  benzoic  and  cinnamic  acids,  it  is  prop- 
erly considered  a  balsam,  though  probably 
somewhat  altered  by  heat.  "A  viscid  liquid 
of  a  dark  brown  color;  free  from  stringiness  or 
stickiness;  transparent  and  reddish-brown  in 
thin  layers ;  of  an  agreeable  vanilla-like  odor  and 
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a  bitter,  acrid  taste,  with  a  persistent  after- 
taste. When  swallowed,  it  leaves  a  burning 
sensation  in  the  throat.  It  does  not  harden  on 
exposure  to  the  air.  Specific  gravity:  1.140  to 
1.150  at  25°  C.  (77°  F.).  Completely  soluble 
in  absolute  alcohol,  chloroform,  and  glacial 
acetic  acid;  only  partially  soluble  in  ether  and 
petroleum  benzin;  soluble  in  5  parts  of  alcohol, 
with  not  more  than  a  slight  opalescence."  U.  S. 
Boiling  water  extracts  the  acid.  The  oily  liquid 
which  separates  on  agitating  Peru  balsam  with 
potassium  or  sodium  hydroxide,  called  Peru 
balsam  oil  by  Stolze,  and  cinnamein  by  Fremy, 
may  be  separated  by  fractional  distillation  into 
three  portions, — viz.,  benzyl  alcohol,  CtHsO, 
passing  over  at  about  200°  C.  (392°  F. )  ; 
benzyl  benzoatc,  OtH*Os.CtHt.  tlie  principal 
portion  boiling  at  303°  to  304°  <  ',.  (.".77.:.  to 
579°  F.);  and  benzyl  cinnamate,  ("911702. ('7117, 
passing  over  at  about  the  boiling  point  of  mer- 
cury. The  crude  oil  likewise  contains  small 
quantities  of  free  cinnamic  and  benzoic  acids. 
resulting  from  the  decomposition  of  the  ben- 
zylic  ether  by  the  alkali  used  in  separating  it. 
According  to  Kraut  (Ann.  Ch.  Ph.,  153,  p.  129), 
the  benzyl  cinnamate  constitutes  nearly  00  per 
cent,  of  the  balsam;  but  Trog  ( .1.  Pharm.,  1894, 
70-98)  states  that  it  is  the  benzyl  benzoate  which 
makes  up  the  bulk  of  the  oily  portion  and 
amounts  to  from  63  to  64  per  cent  Tschireh 
(loc.  eit.)  states  that  in  the  sample  of  Peru 
balsam   investigated   by   him    benzyl    benzoate 

was  the  main  constituent,  hut  small  amounts  of 
benzyl  cinnamate  were  also  present,  and  he 
considers   t lint    the   relative    proportions   of   the 

two  esters  may  vary  greatly  in  different  sam- 
ples of  the  balsam.  The  odor  of  the  balsam 
Tschireh  considers  to  be  due  to  the  peruriol, 
("13II220,   discovered  by   Thorns, 

Peru  balsam  appears  to  contain  only  a  single 
resin,  yielding,  by  analysis,  G6.3  to  07.25  per 
(lit.  of  carbon,  and  6.22  to  6.32  per  cent,  of 
hvdrogen  (Kraut,  loc.  eit.).  This  resin  sepa- 
rated from  the  alkaline  solution  of  the  balsam 
by  hydrochloric  acid  is  brown,  has  a  faint  odor 
of  vanilla,  and  when  fused  with  potash  yields 
protocatechuic  acid,  together  with  a  little  ben- 
zoic acid.  Tschireh  has  studied  this  resin  and 
finds  it  to  be  the  cinnamic  ester  of  an  alcoholic 
body  called  peru-resino-tannol,  with  the  formula 
C6H5.CH.COOC18H19O4.  The  tree  also  exudes 
a  gum-resin,  which,  according  to  Attfield  (P. 
J.,  1864,  p.  248),  contains  77.4  per  cent,  of  a 
resin,  and  is  non-aromatic,  devoid  of  cinnamic 
acid,  and  entirely  distinct  from  balsam  of  Peru. 
The  leaves  of  the  tree  contain  a  fragrant  oil. 
Like  benzoin,  balsam  of  Peru  appears  to  be  a 
pathological  product. 

The  balsam  is  said  to  be  adulterated  in 
Europe  (especially  at  Bremen)  with  castor  oil, 
copaiba,  Canada  turpentine,  etc.  (P.  J.,  xii. 
549),  and  a  factitious  substance  has  been  sold 
in  this  country  for  the  genuine  balsam,  pre- 
pared by  dissolving  balsam  of  Tolu  in  alcohol. 
This  may  be  distinguished  by  its  taking  fire 
readily  and  burning  with  a  blue  flame.  (N.  Y.  J. 


Pharm.,  i.  133.)  The  British  Pharmacopoeia 
gives  the  following  tests.  "  1  volume  is  soluble 
in  1  volume  of  alcohol  (90  per  cent.),  but  on  the 
further  addition  of  2  or  more  volumes  of  the 
alcohol,  the  mixture  becomes  turbid.  Specific 
gravity  between  1.137  and  1.150.  10  dx-ops 
triturated  with  0.4  gramme  of  lime  produce  a 
permanently  soft  mixture  (absence  of  copaiba 
and  resins)  ;  and  this,  on  being  warmed  until  all 
volatile  matter  is  given  off  and  until  charring 
commences,  gives  no  fatty  odor  (absence  of 
castor  oil  and  other  fatty  oils).  It  should  not 
diminish  in  volume  when  shaken  with  an  equal 
bulk  of  water  (absence  of  ethylic  alcohol). 
About  40  per  cent,  of  resin  should  separate 
when  one  part  of  the  Balsam  is  treated  with 
three  parts  of  carbon  bisulphide;  and  the  clear 
supernatant  liquid  should  be  of  a  pale  brown 
color  with  only  a  slight!  fluorescence  (absence 
of  gurjun  balsam),  II  5  grammes  of  the  Bal- 
sam be  shaken  with  5  cubic  centimetres  of  a 
solution  of  sodium  hydroxide  <d'  specific  gravity 
1.1G.  and  then  washed  with  three  successive 
quantities,  each  of  15  cubic  centimetres,  of  Puri- 
fied Ether,  and  the  Ether  removed,  the  residue 
(after  cautious  drying  until  the  loss,  in  two 
weighings  at  5  minutes'  interval,  does  not 
tigramme)  should  weigh  between 
2.85  ami  .'!  grammea.  To  this  weighed  residue 
2(1  cubic  centimetres  of  normal  volumetric  alco- 
holic solution  of  potassium  hydroxide  and  40 

cubic  centimetres  of  alcohol  (  90  per  cent.)  are 
to  be  added  and  the  whole  saponified  under  a  re- 
flux  condenser  for  one  hour.  Thus  treated,  the 
residue  Shove  specified  should  combine  with 
from  11.9  to  TJ.S  eubic  centimetres  of  the 
normal  volumetric  alcoholio  solution  of  potas- 
sium hydroxidt  (presence  of  a  sufflcieni  propor- 
tion of  cinnamein).  The  amount  of  uncom- 
bined  alkali  may  be  determined  in  the  usual 
way  by  menus  of  titration  with  the  volumetric 
solution  of  sulphuric  acid."  Br.  For  additional 
Pr0C.  A.  Ph.  A.,  1894,  903;  also  1805, 
sc.G.  and  D.  C,  1898,  00.  A  method  of  detect- 
ing castor  oil,  proposed  by  Wagner,  is  to  expose 
a  small  portion  of  the  suspected  balsam  to  dis- 
tillation until  somewhat  more  than  one-half  has 
ed,  to  shake  the  distillate  with  baryta 
water,  to  remove  by  means  of  a  pipette  the  layer 
of  oil  floating  on  the  surface,  and  to  shake 
this  with  a  concentrated  solution  of  sodium 
bisulphite.  If  castor  oil  be  present,  the  liquid 
will  immediately  become  a  crystalline  mass. 
(A.  J.  P.,  xxx.  570.)  The  official  tests  of  pur- 
ity are  as  follows :  "  Water,  when  agitated  with 
the  Balsam,  shows  an  acid  reaction  to  blue  lit- 
mus paper.  If  10  drops  of  the  Balsam  be 
triturated  with  20  drops  of  sulphuric  acid,  a 
tough,  homogeneous,  brownish-red  mass  should 
result,  which,  when  washed  with  cold  water, 
should  develop  a  violet  color  upon  its  surface, 
and,  when  drained,  be  converted  into  a  brittle 
resinous  mass  (absence  of  fixed  oils).  If  1  Gm. 
of  the  Balsam  be  shaken  with  5  Cc.  of  petro- 
leum benzin,  the  mixture  warmed  on  a  water- 
bath  for  ten  minutes,  and  a  sufficient  quantity 
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of  the  solvent  added  to  replace  loss  by  evapora- 
tion, then  if  2  Ce.  of  the  benzin  solution  be 
evaporated,  and  treated  with  a  drop  of  nitric 
acid  (sp.  gr.  1.42),  a  permanent  green  or 
bluish-green  color  should  not  be  produced 
(absence  of  rosin).  The  remaining  3  Cc.  of 
the  benzin  solution  when  shaken  with  an  equal 
volume  of  an  aqueous  solution  of  copper  acetate 
(1  in  1000)  should  not  be  colored  green  or 
bluish-green  (absence  of  rosin,  turpentine, 
storax,  fatty  oils,  etc.).  On  mixing  the  Balsam 
with  half  its  volume  of  calcium  hydroxide  and 
heating  for  half  an  hour  on  a  water-bath,  a 
solid  mass  should  not  be  formed  (absence  of 
rosin,  storax,  or  copaiba).  If  1  Gm.  of  the 
Balsam  be  dissolved  in  100  Cc.  of  alcohol 
and  1  Cc.  of  phenolphthalein  T.S.  be  added, 
not  more  than  2  Cc.  of  half -normal  alcoholic 
potassium  hydroxide  should  be  required  to 
produce  a  pink  color  (limit  of  acid  resins). 
Mix  3  Gm.  of  the  Balsam  with  30  Cc.  of 
sodium  hydroxide  T.S.  and  shake  the  mix- 
ture for  a  few  minutes  with  60  Gm.  of  ether. 
Transfer  51.5  Gm.  of  the  ether-solution  to 
a  flask  and  evaporate  to  dryness.  The  residue, 
when  dried  to  constant  weight  by  a  gentle 
heat,  should  weigh  not  less  than  1.4  Gm.  (pres- 
ence of  at  least  56  percent,  of  cinnamein).  If 
this  residue  be  dissolved  in  25  Cc.  of  alcohol, 
then  mixed  with  25  Cc.  of  half -normal  alcoholic 
potassium  hydroxide  V.S.,  and  heated  carefully 
during  half  an  hour  on  a  water-bath,  it  should 
require  not  more  than  13.2  Ce.  of  half -normal 
hydrochloric  acid  V.S.  to  exactly  neutralize  the 
liquid,  1  Cc.  of  phenolphthalein  T.S.  being 
used  as  indicator."  U.  S.  Fliickiger  relies  upon 
the  specific  gravity,  which  should  be  between 
1.140  and  1.145,  and  the  lime  test,  in  which  10 
drops  of  the  balsam  are  shaken  with  6  grains 
(0.4  Gm.)  of  slaked  lime,  forming,  if  there  be 
no  adulteration,  a  soft  mixture,  which  does  not 
harden.  Grote's  test  consists  in  shaking  3 
drops  of  balsam  with  2  Cc.  of  official  ammonia 
water;  if,  after  standing,  the  mixture  solidifies, 
rosin  or  other  adulterant  is  present;  benzoin, 
storax,  and  certain  other  substances  cannot  be 
detected  by  this  test.  (A.  J.  P.,  1881,  302,  361.) 

As  stated  by  Trog  and  others,  the  percentage 
of  cinnamein  should  approximate  60.  The 
saponification  number  should  be  between  235 
and  238. 

Uses. — This  balsam  is  a  warm  stimulating 
stomachic  and  expectorant,  and  has  been  recom- 
mended in  chronic  catarrhs,  certain  forms  of 
asthma,  phthisis,  and  other  pectoral  complaints 
attended  with  debility.  As  an  external  appli- 
cation it  has  been  found  beneficial  in  chronic 
indolent  ulcers  and  in  local  tuberculosis  of  skin, 
bone,  larynx,  etc.  It  is  best  administered 
diffused  in  water  with  sugar  and  the  yolk  of 
egg  or  gum  arabic,  or  in  smaller  doses  dropped 
on  a  lump  of  sugar.     When  prescribed1   as  an 

1  In  the  case  of  alleged  fatal  poisoning  in  a  child 
six  days  old,  reported  by  Lohaus  (Th.  M.,  March, 
1892),  it  does  not  seem  probable  that  the  Peru  balsam 
was  the  cause  of  the  symptoms. 


addition  to  expectorant  mixtures,  sufficient 
mucilage  of  acacia  should  be  ordered  with  it 
to  suspend  it  properly. 

Dose,  from  five  to  fifteen  minims  (0.3  to 
0.9  Cc). 

BALSAMUM  TOLUTANUM.  U.  S.,  Br. 

BALSAM  OF  TOLU 

(bal'sa-mum  to-lu-ta'num) 

"A  balsam  obtained  from  Toluifera  Bal- 
samum Linne  (Fam.  Leguminosce)."  U.  S.  "A 
balsam  obtained  by  making  incisions  in  the 
trunk  of  Myroxylon  Toluifera."   Br. 

Balsamum  Americanum  ;  Baume  de  Tolu,  Baume  de 
Carthagene,  Fr.;  Balsamum  Tolutanum,  P.  O.;  Tolu- 
balsam,  O. ;  Balsamo  Tolutano,  Balsamo  del  Tolu, 
It.;  Balsamo  de  Tolu,  Sp. 

Although  Linnaeus  described  this  tree  as  a 
distinct  species,  Ruiz,  one  of  the  authors  of  the 
Flora  Peruviana,  considered  it  identical  with 
Myroxylon  peruiferum;  but  Achille  Richard  de- 
termined that  it  was  distinct,  and  gave  it  the 
specific  name  of  toluiferum,  which  was  formerly 
adopted  in  both  the  Br.  and  U.  S.  Pharmaco- 
poeias. Very  properly,  however,  the  revisers  of 
the  U.  S.  P.  have  returned  to  the  Linnaean  name. 

The  balsam  is  said  to  be  produced  normally 
in  the  tree  only  in  young  growing  tissues  such 
as  the  young  twigs  and  leaves,  and  to  be  formed 
in  the  older  tissues  only  as  the  result  of  injuries 
received.  It  is  procured  by  making  V-shaped 
incisions  in  the  trunk  quite  through  the  bark. 
The  juice  is  received  in  small  calabash  cups, 
which  are  inserted  in  slight  excavations  beneath 
the  point  of  the  two  vertical  incisions  meeting 
at  the  lower  end;  and  Weir  has  seen  as  many 
as  twenty  cups  at  a  time  on  one  tree.  The  col- 
lectors go  from  tree  to  tree,  emptying  the  cups 
into  flasks  of  raw  hide.  In  these  skin  vessels 
the  juice  is  taken  to  the  different  ports  on  the 
river,  where  it  is  transferred  to  tin  cans.  It  is 
brought  from  Carthagena  in  calabashes  or  baked 
earthen  jars,  or  in  tin  or  glass  vessels. 

Properties. — As  first  imported,  balsam  of 
Tolu  has  a  soft  tenacious  consistence,  which 
varies  considerably  with  the  temperature.  By 
age  it  becomes  hard  and  brittle  like  rosin.  It 
is  shining,  translucent,  of  a  reddish  or  yellowish 
brown  color,  a  highly  fragrant  odor,  and  a 
warm,  somewhat  sweetish  and  pungent,  but  not 
disagreeable  taste.  Exposed  to  heat,  it  melts, 
inflames,  and  diffuses  an  agreeable  odor  while 
burning.  It  is  entirely  soluble  in  volatile  oils. 
The  official  description  is  as  follows :  "A  yellow- 
ish-brown, plastic  solid,  becoming  brittle  when 
old,  dried,  or  exposed  to  cold.  It  is  transparent 
in  thin  layers,  has  a  pleasant,  aromatic  odor, 
recalling  that  of  vanilla,  and  a  mild,  aromatic 
taste."  U.  S.  "When  pressed  between  pieces 
of  glass  with  the  aid  of  heat,  it  exhibits,  when 
examined  with  a  lens,  an  abundance  of  crys- 
tals." Br.  The  U.  S.  Pharmacopoeia  gives  the 
following  tests  of  purity.  "  Readily  soluble  in 
alcohol,  the  solution  showing  an  acid  reaction 
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to  blue  litmus  paper;  also  soluble  in  chloroform 
and  the  solutions  of  the  fixed  alkalies;  almost 
completely  soluble  in  ether,  but  nearly  insoluble 
in  water  and  petroleum  benzin;  partially  sol- 
uble in  carbon  disulphide.  If  0.5  Gm.  of  the 
Balsam  be  shaken  with  25  Cc.  of  carbon  disul- 
phide and  allowed  to  stand  for  thirty  minutes, 
and  the  liquid  then  filtered,  the  residue  obtained 
by  evaporating  the  filtrate  to  dryness,  when 
dissolved  in  glacial  acetic  acid,  should  not  yield 
a  green  color  on  the  addition  of  a  few  drops  of 
sulphuric  acid  (absence  of  rosin).  If  1  Gm.  of 
the  Balsam  be  shaken  with  8  Cc.  of  petroleum 
benzin  for  five  minutes,  the  supernatant  liquid 
should  not  be  colored  green  when  shaken  with 
an  equal  volume  of  an  aqueou.s  solution  of 
copper  acetate  (1  in  1000)  (absence  of  rosin 
and  copaiba).  If  to  1  Gm.  of  (be  Balsam  dis- 
solved in  50  Cc.  of  alcohol,  1  Cc.  of  phenol- 
phthalein  T.S.  be  added,  not  less  than  4  <  V. 
nor  more  than  G  Cc.  of  half-normal  alcoholic 
potassium  hydroxide  V.S.  should  be  required  to 
produce  a  red  color  (limit  of  aridity)}  if  t-> 
this  liquid  more  half-normal  alcoholic  potassium 
hydroxide  V.S.  be  added,  until  the  total  amount 
has  reached  exactly  20  Cc,  and  the  liquid  heated 
in  a  water-bath  for  half  an  hour,  and  allowed 
to  cool,  then  not  less  than  13.2  Cc.  nor  more 
than  14.5  Cc.  of  half-normal  sulphuric  acid  V.S. 
should  be  required  to  neutralize  the  excess  of 
potassium  hydroxide  V.S.,  phenolphthalein 
T.S.  being  Used  as  indicator  (limit  of  MB 
able  substances)."  C  8.  "It  is  soluble  in 
alcohol  (90  per  cent.)  and  the  solution  lias  an 
acid  reaction.  If  5  grammes  are  gently  warmed 
with  two  BUCCeSSive  portions  of  2">  and  10  cubic 
centimetres  of  car]>un  bisulphide,  the  solution 
should  yield,  when  evaporated  to  dryness,  a 
distinctly  crystalline  residue  which  should  re- 
quire not  less  than  one-third  of  its  weight  of 
potassium  hydroxide  for  its  saponification 
(presence  of  a  sufficient  proportion  of  ben- 
zoates  and  cinnamates)."  Br.  The  carbon 
disulphide  test  is  based  upon  Braithwaite's  re- 
searches upon  spurious  balsams  of  Tolu.  (See 
P.  J.,  1805,  145;  also  1897,  307.) 

Boiling  water  extracts  its  acid.  Distilled  with 
water  it  affords  a  small  proportion  of  volatile 
oil,  and,  if  the  heat  be  continued,  an  acid  matter 
sublimes.  Hatchett  states  that  when  dissolved 
in  the  smallest  quantity  of  solution  of  potas- 
sium hydroxide  it  loses  its  own  characteristic 
odor  and  acquires  that  of  the  clove  pink.  G.  L. 
Ulex  gives  as  a  test  of  the  purity  of  the  balsam, 
that  if  heated  in  sulphuric  acid  it  dissolves  with- 
out disengagement  of  sulphurous  acid,  and 
yields  a  cherry-red  liquid.  (.4.  Pharm.,  Jan. 
1853.)  A  modification  of  this  test  is  that  of  R. 
A.  Cripps  (P.  J.,  xix.  1888)  who  states  that  by 
a  comparative  test  of  the  suspected  balsam  with 
a  pure  specimen  1  per  cent,  of  storax  or  other 
resinous  adulterant  can  be  detected.  Thirty 
grammes  of  the  sample  are  digested  in  carbon 
disulphide  for  fifteen  minutes  with  gentle 
warmth,  the  clear  liquid  decanted,  evaporated 
to  dryness,  and  dissolved  in  sulphuric  acid.     A 


bright  red  rose  color  is  produced,  remaining  rose 
for  a  length  of  time  if  the  balsam  be  pure, 
rapidly  becoming  brown  if  the  balsam  has  been 
adulterated.  The  balsam  is  a  mixture  of  vola- 
tile oil,  free  acid,  and  resin.  The  volatile  oil  is 
obtained  by  distilling  the  balsam  with  water,  and 
may  amount  to  a  little  over  1  per  cent.  This  oil 
is  chiefly  tohnc,  CioHxe,  boiling  at  170°  C. 
(338°  F.),  and  rapidly  hardening  by  absorption 
of  oxygen  from  the  air.  The  free  acid,  accord- 
ing to  Deville  and  Scharling,  consists  of  ben- 
zoic and  cinnamic  acids,  which  statement  has 
been  confirmed  by  Fliickiger  (Pharmaco- 
graphia,J2d  ed.,  204).  Buse  (Ber.  d.  Chem. 
1876,  833)  has  shown  that  the  benzylic 
-  of  these  two  acids  are  present  in  the 
balsam,  the  benzyl  cinnamate  in  larger  amount. 
Tschireh  {Harze  und  Harzbehalter,  1900,  p. 
173)  found  that  the  ester  mixture  in  Tolu 
balsam  amounted  to  7.5  per  cent,  against  62  to 
til  per  Bent  in  Peru  balsam.  Trommsdorff 
obtained  98  per  cent,  of  resin,  12  of  acid,  and 
only  0.2  of  volatile  oil.  According  to  Heaver, 
the  balsam  yields  by  distillation  about  one- 
eighth  of  its  weight  of  pure  cinnamic  acid. 
The  acid  distils  over  in  the  form  of  a  heavy  oil, 
which  condenses  into  a  white  crystalline  mass. 
It  may  be  freed  from  smpyreumatie  oil  by  pres- 
sure in  bibulous  paper,  and  subsequent  solu- 
tion in  boiling  water,  which  deposits  it  in  minute 
Colorless  crystals  upon  cooling.  [A..  J.  P.,  XV. 
77.)  A  later  investigation  by  Tschireh  and 
<  »bei  hinder  shows  that  the  resinous  portion  of 
the  balsam  consists  of  tnlu-rcxino-tannol  in 
Combination    with    cinnamic    and    benzoic    acids, 

the  latter  in  small  proportions  only.  It  contains, 
in  addition,  7.5  per  cent,  of  an  aromatic,  acid, 
oily  liquid,  composed  mainly  of  benzyl  benzoate, 
with  a  little  benzyl  cinnamate  and  a  trace  of 
vanillin.  {A.  Pharm..  1894,  599.)  A  factitious 
balsam  described  by  It.  V.  Mattison  {A.  ./.  P., 
1876,  51)  contained  63  per  cent,  of  storax. 

U»es. — Balsam  of  Tolu  is  a  feeble  stimulant 
expectorant;  the  syrup  of  Tolu  is  much  used, 
on  account  of  its  agreeable  flavor,  as  the  basis 
of  cough  mixtures.  Old  and  obstinate  catarrhs 
are  said  to  be  sometimes  greatly  relieved  by  the 
inhalation  of  the  vapor  proceeding  from  an 
ethereal  solution  of  this  balsam.  The  best  form 
of  administration  is  that  of  emulsion,  made  by 
triturating  the  balsam  with  mucilage  and  loaf 
sugar,  and  afterwards  with  water. 

Dose,  ten  to  thirty  grains  (0.65  to  2.0  Gm.). 

Off.  Prep. — Syrupus  Tolutanus,  U.  8.  (from  the 
tincture),  Br.;  Tinctura  Benzoini  Composita, 
U.  8.,  Br.;  Tinctura  Tolutana,  U.  8.,  Br. 

BARIUM 

BARIUM 

(bar'i-um) 

Ba  =  136.04 

Baryum,  Fr.,  G. 

This  Is  the  metal  present  in  the  earth  baryta. 
It  was  first  obtained  in  1808  by  Sir  H.  Davy, 
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who  described  it  as  a  difficultly  fusible  metal, 
of  a  silvery-gray  color,  decomposing  water 
readily,  and  considerably  heavier  than  sulphuric 
acid.  When  exposed  to  the  air,  it  instantly  be- 
comes covered  with  a  crust  of  barium  oxide. 
Barium  chloride,  barium  dioxide,  and  barium 
carbonate  were  formerly  official. 

Barium  oxide  or  baryta  may  be  obtained  from 
the  native  carbonate  by  intense  ignition  with 
carbonaceous  matter,  or  from  the  native  sul- 
phate by  ignition  with  charcoal,  which  con- 
verts it  into  barium  sulphide,  subsequent  solu- 
tion of  the  sulphide  in  nitric  acid,  and  strong 
ignition  of  the  nitrate  formed,  to  dissipate  the 
acid.  As  thus  obtained,  it  is  an  anhydrous 
solid,  caustic,  alkaline,  difficultly  fusible,  and  of 
a  grayish-white  color.  Recently  it  has  been 
obtained  at  Niagara  Falls  by  a  reaction  in  which, 
at  the  temperature  of  the  electric  arc,  a  small 
amount  of  the  sulphide  obtained  by  the  reduc- 
ing action  of  charcoal  is  made  to  react  with 
an  excess  of  unchanged  sulphate, 

3BaS04  +  BaS  =  4BaO  +  4SOa 
Its  sp.  gr.  is  about  4.  It  acts  on  the  animal 
economy  as  a  poison.  When  sprinkled  with 
water  it  slakes  like  lime,  becomes  hot,  and  is 
reduced  to  the  state  of  a  white  pulverulent  hy- 
droxide. The  same  hydroxide  is  formed  in 
mass  when  the  anhydrous  earth  is  made  into 
a  paste  with  water  and  exposed  to  a  red  heat 
in  a  platinum  crucible.  The  excess  of  water  is 
expelled,  and  the  hydroxide  undergoing  fusion, 
may  be  poured  out  and  allowed  to  congeal. 
Barium  hydroxide  dissolves  in  water,  and  forms 
the  reagent  called  baryta  water.  A  boiling 
saturated  solution,  as  it  cools,  yields  crystals  of 
barium  hydroxide  containing  eight  molecules 
of  water  of  crystallization. 

Baryta  consists  of  one  atom  of  barium  and 
one  of  oxygen.  Its  chemical  formula,  is,  there- 
for, BaO.  When  barium  oxide  is  heated  in  a 
current  of  oxygen  or  air,  it  takes  up  an  atom 
of  oxygen  and  is  changed  into  barium  dioxide, 
Ba02.  When  this  is  heated  somewhat  higher, 
it  gives  off  the  extra  atom  of  oxygen  and  be- 
comes BaO  again.  This  power  of  taking  up 
oxygen  from  the  air  and  giving  it  up  at  a 
somewhat  higher  heat  is  now  utilized  on  a  com- 
mercial scale  in  the  Brin  process  for  making 
oxygen,  and  it  is  found  that  this  change  from 
BaO  to  Ba02  and  back  again  can  be  effected  at 
one  and  the  same  temperature  by  simply  heat- 
ing first  under  pressure  and  then  by  exhausting 
and  reducing  below  the  normal  atmospheric 
pressure.  Barium  dioxide  is  also  of  growing 
importance  as  the  material  from  which  hy- 
drogen dioxide,  H2O2  is  made.1     Barium  car- 

1  Barium  Dioxide  or  Peroxide  (BaO«)  was  recog- 
nized by  the  U.  S.  P.  of  1890  but  was  dropped  in 
the  8th  decennial  revision.  It  was  officially  described 
as  "  a  heavy,  grayish-white>  or  pale  yellowish-white, 
amorphous,  coarse  powder,  odorless  and  tasteless. 
When  exposed  to  the  air.  it  slowly  attracts  moisture 
and  carbon  dioxide,  and  is  gradually  decomposed. 
Almost  insoluble  in  cold  water,  with  which,  however, 
it  forms  a  definite  hydrate,  and  to  which  It  imparts 
a  decidedly  alkaline  reaction.  Hydrochloric,  phos- 
phoric, and  most  other  mineral  acids  decompose  it, 
producing    the    corresponding    barium    salts,    and    hy- 
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bonate,  BaC03,  is  the  native  carbonate,  a  rare 
mineral,  discovered  in  1783  by  Withering,  in 
honor  of  whom  it  is  called  witherite.  It  is 
found  in  Sweden  and  Scotland,  but  most 
abundantly  in  the  lead  mines  of  Northern 
England.  It  occurs  usually  in  grayish,  or  pale 
yellowish-gray,  fibrous  masses,  but  sometimes 
crystallized.  Its  sp.  gr.  varies  from  4.2  to 
4.4.  It  is  generally  translucent,  but  sometimes 
opaque.  It  effervesces  with  acids,  and,  before 
the  blow-pipe,  melts  into  a  white  enamel  with- 
out losing  its  carbon  dioxide.  It  is  distin- 
guished from  strontium  carbonate,  with  which 
it  is  most  Liable  to  be  confounded,  by  its  greater 
specific  gravity,  and  by  its  yielding  a  light 
greenish  and  not  a  reddish  flame  upon  the 
burning  of  alcohol  impregnated  with  its  solu- 
tion in  hydrochloric  acid.  The  presence  of 
strontium  is  indicated  by  a  reddish  flame. 

When  pure,  barium  carbonate  is  entirely 
soluble  in  hydrochloric  acid.  Any  barium  sul- 
phate present  is  left  undissolved.  If  neither 
ammonia  nor  hydrogen  sulphide  produces  dis- 
coloration or  a  precipitate  in  the  hydrochloric 
acid  solution,  the  absence  of  aluminum,  iron, 
copper  and  lead  is  shown.  Lime  may  be 
detected  by  adding  an  excess  of  sulphuric  acid, 
which  will  throw  down  the  baryta  as  a  sulphate, 
and  afterwards  testing  the  clear  Liquid  with 
sodium  carbonate,  which,  if  lime  be  present, 
will  produce  a  precipitate  of  calcium  carbonate. 

Barium  carbonate  acts  as  a  poison  on  the 
animal  economy.  Its  only  pharmaceutical  use 
is  to  prepare  barium  chloride.  (For  Barium 
Chloride  and  Barium  Sulphate,  see  Part  II.) 

BELLADONNA  FOLIA.  U.  S.,  Br. 

BELLADONNA  LEAVES 

(bel-la-don'nse  fo'li-a) 

"  The    dried    leaves    of    Atropa    Belladonna 

Linne      (Fam.     Solanacece),     yielding,     when 

assayed  by  the  process  given  below,  not  less  than 

0.35   percent,   of   mydriatic   alkaloids."     U.   S. 

"  The   fresh   leaves   and   branches   of   Atropa 

Belladonna,  Linn.,  collected  when  the  plant  is 

in  flower."  Br.  (See  next  article.) 

Folia  (s.  Herba)  Belladonna,  Black  Cherry,  Poison 
black  cherry,  Deadly  Nightshade,  Doft-berry.  Dway- 
berry,  Devale  (Dwale),  Mad,  Great  Morel.  Mekilwort ; 
Feuilles  de  Belladone,  Fr. ;  Folia  Belladonna?,  P.  O.; 
Belladonnabliitter,  Tollkirschen-Blatter.  Wolfskir- 
schen-Bliitter,  Tollkraut,  O. ;  Foglie  di  belladonna, 
/*.;   Hoja   de   belladona,   Sp. 

drogen  dioxide,  which  remains  in  solution  for  a 
considerable  time,  if  the  reaction  has  taken  place 
in  the  cold,  and  an  excess  of  the  acid  be  present. 
When  heated  to  a  bright  red  heat,  Barium  Dioxide 
fuses,  loses  oxvgen,  and  is  reduced  to  barium  oxide. 
Barium  Dioxid'e  should  be  dissolved  by  diluted  hy- 
drochloric or  phosphoric  acid  without  leaving  more 
than  a  trace  of  residue.  If  2.11  Gm.  of  Barium  Dioxide 
be  dissolved,  as  completely  as  possible,  in  ice-cold 
water  to  the  volume  of  25  Cc,  with  the  aid  of  7.5  Cc. 
of  phosphoric  acid,  and  5  Cc.  of  this  solution  (corres- 
ponding to  0.422  Gm.  of  the  Dioxide)  be  measured 
off  for  assay,  it  should  require  not  less  than  40  Cc. 
of  potassium  permanganate  decinormal  volumetric 
solution  to  impart  to  the  liquid  a  permanent  pink  tint, 
corresponding  to  not  less  than  80  per  cent,  of  pure 
Barium  Dioxide  (each  Cc.  of  the  volumetric  solution 
indicating  2  per  cent,  of  the  latter)."  U.  S.  1890. 
Barium  dioxide  is  not  used  in  the  practice  of 
medicine. 
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Off.  Prep. — Emplastrum  Belladonnae,  U.  8. 
(from  extract)  ;  Extractum  Belladonna  Foliorum, 
U.  S.;  Extractum  Belladonna?  Viride,  Br.;  Succus 
Belladonnae,  Br.;  Pilulae  Laxative  Composite,  U. 
8.  (from  extract)  ;  Pilulae  Podophylli,  Bella- 
donnae et  Capsici,  U.  8.  (from  extract)  ;  Tinc- 
tura  Belladonnae  Foliorum,  V.  8.;  Unguentum 
Belladonnae,  U.  8.   (from  extract). 


BELLADONN/E  RADIX.  U.  S.,  Br. 

BELLADONNA  ROOT 

(bel-la-ddn'nae    ra'dlx) 

u  The  dried  root  of  Atropa  Belladonna  Linne 
(Fam.  Solanacece),  yielding,  when  assayed  as 
directed  below,  not  less  than  0.5  percent,  of 
mydriatic  alkaloids."  U.  S.  "The  root  of 
Atropa  Belladonna,  Linn.,  collected  in  the 
autumn,  and  dried."    Br. 

Racine  de  Belladone,  Belladone,  Fr. ;  Gemeine  Toll- 
kirKi-he,  Wolfsklrsriic,  Tollklracben  Wurael.  Wolf* 
Ursrhen -Wurzol,  G. ;  Radioe  dl  Belladonna,  Bella- 
donna, It.;  Ralz  de  Belladoua,  Bclladona,  Bclla- 
dama,  Sp. 

Atropa  Belladonna,  Willd.,  Sp.  Plant,  i.  1017 ; 
Carson,  Illust.  of  Med.  Bat.  ii.  1!»,  pL  lxv. ; 
B.  &  T.  193. — The  belladonna,  or  deadly  might- 
shade,  is  an  herbaceous  perennial,  with  I  fleshy, 
creeping  root,  from  which  rise  several  erect, 
round,  purplish,  branching  stems,  to  the  height 
of  about  three  feet.  The  leaves,  which  an> 
attached  by  short  footstalks  to  the  stem,  are  in 
pairs  of  unequal  size,  oval,  pointed,  entire,  of  a 
dusky  green  on  their  upper  surface,  and  paler 
beneath.  The  flowers  are  large,  bell-shaped, 
pendant,  of  a  dull  reddish  color,  with  solitary 
peduncles,  rising  from  the  axils  of  the  leaves. 
The  fruit  is  a  roundish  berry  with  a  Longi- 
tudinal furrow  on  each  side,  at  tirst  green,  after- 
wards red,  ultimately  deep  purple  and  con- 
taining, in  two  cells,  numerous  seeds  and  a 
sweetish  violet  colored  juice.  The  calyx  ad- 
heres to  the  base  of  the  fruit. 

The  plant  is  a  native  of  Europe,  where  it 
grows  in  shady  places,  along  walls,  and  amidst 
rubbish,  flowering  in  June  and  July,  and  ripen- 
ing its  fruit  in  September.  It  grows  vigorously 
under  cultivation  in  this  country,  and  retains 
all  its  activity,  according  to  the  observations  of 
Alfred  Jones.  (A.  J.  P.,  xxiv.  106.)  All  parts 
of  it  are  active.  The  leaves  and  roots  are  di- 
rected by  the  United  States  and  British  Phar- 
macopoeias, the  latter  including  the  branches, 
which,  if  young,  are  probably  not  less  efficient. 
The  leaves  should  be  collected  in  June  or  July, 
when  the  plant  is  in  flower,  the  roots  in  the 
autumn  or  early  in  the  spring,  and  from  plants 
three  years  old  or  more.  Leaves  which  have 
been  kept  long  should  not  be  used,  as  they 
undergo  change  through  absorption  of  atmos- 
pheric moisture,  emitting  ammonia,  and  prob- 
ably losing  a  portion  of  their  active  nitrogenous 
matter.     It   has   been   affirmed    that   the   finest 


looking  leaves  are  to  be  rejected,  as  probably 
being  those  of  cultivated  plants,  and  inferior 
in  strength  to  the  smaller  and  less  sightly  leaves 
of  the  wild  plant.  {A.  J.  P.,  xxvii.  455.)  This 
is,  however,  probably  an  error,  as  the  analyses 
made  by  A.  W.  Gerrard  (P.  J.,  xv.  153)  show 
that  while  the  wild  belladonna  plant  contains  a 
little  more  alkaloid  than  the  cultivated,  the 
difference  is  not  sufficient  to  be  of  material 
consequence.  The  same  investigator  found  that 
the  leaf  yields  the  alkaloid  most  abundantly, 
the  root,  fruit,  and  stem  being  the  next  in  order, 
and  that  the  period  of  flowering  (between  two 
and  four  years  of  age),  is  the  best  time  for  col- 
lecting the  plant.  The  dried  leaves  as  they 
occur  in  the  American  market  vary  remark- 
ably in  the  percentage  of  alkaloid;  the  best 
are  fully  equal  to  the  finest  English  leaves. 
Specimens  which  contain  much  stem  or  are 
musty  should  always  be  rejected,  as  weak  in 
active  principle.  Holmes  has  found  in  the 
English  market  the  root  of  Medicago  sativa 
used  as  an  adulterant.     (P.  J.,  1882.) 

Properties. — Officially  the  leaves  are  de- 
scribed as  "  usually  01  a  dull  brownish-green 
color,    the    leaves    much    wrinkled    and    mat  led 

together,   frequently   with   the   flowering  tops 

intermixed;  leaves  from  (i  to  L!0  Cm.  long,  4 
to  12  Cm.  broad,  broadly  ovate,  apex  acute, 
margin  entire,  narrowed  into  the  petiole,  upper 
surface  brownish-green,  lower  surface  grayish- 
.  epidermis  more  or  less  papillose,  par- 
ticularly on  the  under  surface;  odor  dis- 
tinctly narcotic,  especially  on  moistening;  taste 

somewhat  bitter  and  acrid.  The  powder  is 
characterized  by  tew  hairs  and  numerous,  small, 
arrow-shaped   crystals  of  calcium   oxalate."     U. 

8.  "The  transverse  section  of  the  leaf  ex- 
hibits bi-collateral  vascular  bundles;  the  meso- 
phyll  contains  numerous  cells  filled  with  very 
minute  crystals  of  calcium  oxalate."  Br.  The 
roots  occur  "in  cylindrical  or  somewhat  taper- 
iiiir.  longitudinally  wrinkled  pieces,  1  to  2.5 
Cm.  thick,  the  bark  somewhat  incurved  at  the 
edges  of  roots  which  have  been  split  before 
drying;  externally  pale  brownish-gray,  dusty  or 
mealy,  outer  layers  of  the  periderm  rather  soft, 
frequently  abraded,  and  thus  showing  lighter 
patches;  fracture  nearly  smooth,  mealy,  and 
emitting  a  characteristic  puff  of  dust;  internally 
whitish,  the  older  roots  showing  medullary  rays 
near  the  bark;  nearly  inodorous;  taste  sweetish, 
afterwards  bitterish  and  strongly  acrid.  The 
powder  contains  relatively  few  sclerenchyma- 
tous  fibres  and  numerous  starch  grains  which 
are  single  or  2-  to  3-compound,  somewhat 
spherical,  and  0.005  to  0.010  Mm.  in  diameter." 
U.  S.  The  bark  of  the  belladonna  root  is  thick, 
presenting  immediately  under  the  epidermis  a 
dark  line  composed  of  from  six  to  eight  layers 
of  tabular  cells.  The  bark  itself  is  composed 
entirely  of  parenchymatous  cells,  more  or  less 
filled  with  muller  shaped  starch  grains,  which 
are  often  united  in  the  cells  into  compound 
grains.  Bundles  of  raphides,  probably  of  cal- 
cium oxalate,  are  usually  very  evident.     In  va- 
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rious  parts  of  Europe  both  the  leaves  and  the 
root  of  belladonna  are  adulterated  with  the 
similar  products  of  a  Phytolacca,  which  has 
been  variously  supposed  to  be  the  Phytolacca 
decandra  of  North  America  which  has  become 
naturalized  in  Southern  Europe ;  the  P.  violacea 
of  Southwestern  Europe,  and  the  P.  abyssinica 
which  is  said  to  grow  on  the  Riviera.  The 
leaves  and  general  appearance  resemble  those 
of  belladonna  but  are  to  be  recognized  by  their 
upper  surfaces  being  without  hairs  and  brighter 
than  in  the  official  plant.  Moreover,  according 
to  E.  M.  Holmes,  the  epidermal  cells  of  the  true 
belladonna  leaves  are  irregular,  with  sinuate 
walls,  and  the  stomata  are  rounded;  while  epi- 
dermal cells  in  the  Phytolacca  are  polygonal 
and  the  stomata  elliptical.  The  dried  Phyto- 
lacca root  resembles  superficially  that  of  bella- 
donna, but  according  to  E.  M.  Holmes  may 
readily  be  distinguished  by  the  epidermis  not 
being  easily  abraded  with  the  finger  nail,  by  the 
general  concentric  structure,  and  by  the  fact 
that  the  rings  readily  separate  into  fibrous 
lamina?  when  the  root  is  broken,  the  true  bella- 
donna root  having  a  short,  not  at  all  fibrous, 
fracture,  and  even  in  the  oldest  roots  not 
separating  into  lamina?.  The  histology  of  the 
Phytolacca  root  is  also,  according  to  Greenish, 
characteristic;  the  raphides  are  acicular  instead 
of  being,  as  in  belladonna,  sandy  crystals,  and 
the  root  itself  is  generally  characterized  by 
the  alternating  distinctly  separate  rings  of 
wood  and  bast  tissue.  Scopola  root,  which  is 
now  official,  has  been  largely  used  by  manu- 
facturers of  belladonna  plasters  in  the  place  of 
belladonna  root  (see  Scopola.)  Hirtz  of  Stras- 
burg,  inferred  from  his  experiments  that  the 
root  yields  an  extract  five  times  stronger  than 
that  obtained  from  the  leaves,  but  did  not  deter- 
mine the  relative  yield  of  extract,  while  Lefort 
obtained  from  young  roots  0.6,  from  old  roots 
0.25,  and  from  dried  leaves  0.44  per  cent,  of 
atropine;  Dragendorff  obtained  0.66  from  dried 
leaves,  and  0.4  per  cent,  from  the  roots.  (Jah- 
resb.,  1874,  p.  96.)  Both  the  leaves  and  root, 
as  well  as  all  other  parts  of  the  plant,  impart 
their  active  properties  to  water  and  alcohol. 
Brandes  rendered  it  probable  that  these  proper- 
ties reside  in  a  peculiar  alkaline  principle  which 
he  supposed  to  exist  in  the  plant  combined  with 
an  excess  of  malic  acid  and  appropriately  named 
atropine.  Besides  atropine  malate,  Brandes 
found  in  the  dried  herb  two  principles,  a  green 
resin  (chlorophyll),  wax,  gum,  starch,  albumen, 
lignin,  and  various  salts.  The  alkaloidal  prin- 
ciple was  first,  however,  procured  in  a  state  of 
purity  by  Mein,  a  German  apothecary,  who 
extracted  it  from  the  root.  Ladenburg  (1879 
to  1884)  exhaustively  studied  the  several 
sources  of  atropine  and  the  allied  alkaloids  that 
exert  a  mydriatic  action.  It  is  now  recognized 
that  there  are  two  alkaloids,  atropine  and  hyos- 
cyamine,  which  possess  the  common  formula 
C17H23NO3,  hyoscine  or  scopolamine,  C17H21 
NO4,  and  in  belladonna  root,  belladonine,  C17 
H21NO2.     Of    these,    atropine    occurs    in    the 


Atropa  Belladonna  and  in  Datura  Stramonium, 
hyoscyamine  in  these  plants  and  also  in  Hyos- 
cyamus  niger  and  Duboisia  myoporoides; 
hyoscine  is  found  in  Hyoscyamus  niger  (and 
under  the  name  of  scopolamine  in  Scopola  car- 
niolica),  and  belladonine  in  belladonna  root 
alone.  The  first  of  the  alkaloids  of  the  formula 
C17H23NO3,  atropine,  fuses  when  pure  at 
115.8°  C.  (240.4°  F.),  and  forms  a  double  gold 
chloride,  fusing  at  135°  C.  to  137°  C.  (275° 
F.  to  278.6°  F.) ;  the  second,  the  alkaloid  known 
under  the  several  names  of  hyoscyamine  and 
daturine,  fuses  at  108.5°  C.  (227.5°  F.),  and 
yields  a  gold  salt  fusing  at  160°  C.  to  162° 
C.  (320°  F.  to  323.6°  F.) ;  on  the  other  hand 
hyoscine  C17H21NO4  has  been  obtained  as  yet 
only  in  the  form  of  a  syrup,  but  forms  a  crys- 
talline gold  salt,  which  fuses  at  198°  C.  to 
200°  C.  (388.4°  F.  to  392°  F.),  and  is  less 
soluble  than  the  hyoscyamine  gold  salt;  hy- 
oscine forms  readily  crystallizable  salts,  es- 
pecially the  hydrobromide.  In  Duboisia  myopo- 
roides (see  Part  II)  the  chief  alkaloid 
present  seems  to  be  the  second  of  these, 
and  the  complete  identity  of  it  with  the 
purified  alkaloid  of  hyoscyamus  has  been  estab- 
lished by  Ladenburg,  both  by  analysis  of  the 
free  alkaloid  and  its  salts,  and  by  study  of 
the  action  of  different  reagents  upon  it.  Hyos- 
cyamine is  more  soluble  in  water  and  diluted 
alcohol  than  is  atropine,  and,  as  already  stated, 
forms  a  gold  salt  of  different  fusing  point.  Its 
decomposition  products  under  tbe  influence  of 
caustic  baryta  or  hydrochloric  acid  are  the  same 
as  those  of  atropine, — viz.,  tropine  and  tropic 
acid.  Hiibschmann  (Schweiz.  Zeits.  Pharm., 
1858,  123)  and  Kraut  (Ann.  Ch.  Ph.,  148,  236) 
both  described,  under  the  name  of  belladonine, 
a  second  alkaloid  extracted  from  belladonna 
root.  This  belladonine  and  another  alkaloid, 
atropamine,  found  at  times  in  belladonna  root, 
and  obtained  from  the  by-products  of  the  manu- 
facture of  atropine,  possess  the  formula  C17H21 
NO2,  and  are  considered  as  anhydro-atropines. 
Both  bases  form  varnish-like  masses.  Merck 
has  isolated  a  base  isomeric  with  Hesse's  atropa- 
mine, which  has  been  termed  apoatr opine,  the 
salts  of  which  are  easily  crystallizable.  He 
asserts  that  atropamine  and  apoatropine  are 
identical.  Hesse,  on  the  other  hand,  denies  this 
assertion.  (Ann.  Ch.  Ph.,  271,  10.)  For  the 
mode  of  preparing  atropine,  and  its  properties, 
see  Atropina,  page  212.  Dunstan  and  Ransom 
have  devised  processes  for  isolating  the  alka- 
loids from  the  root  and  leaves  which  they  assert 
are  simple  and  accurate.  (See  A.  J.  P.,  1884, 
277;  Proc.  A.  Ph.  A.,  1886,  392.)  A.  W. 
Adams  states  that  only  53  per  cent,  of  the  atro- 
pine in  belladonna  leaves  can  be  separated  by 
these  processes.  (Am.  Drug.,  1891,  32S.)  For 
other  assays  of  belladonna  leaves  and  root,  and 
comments,  see  Schwickerath  (Ph.  Rund.,  1893, 
282) ;  Keller  (Ph.  Ztg.,  1894,  345) ;  Moerk  (A. 
J.  P.,  1899,  105) ;  La  Wall  and  Pursell  (A.  J. 
P.,  1899,  394) ;  Puckner  (Ph.  Rev.,  1898,  180, 
324;  1902,  457) ;  Bird,  (P.  J.,  1900,  195) ;  Keb- 
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ler  (Am.  Drug.,  1902,  215);  Schmidt  (Ap. 
Ztg.,  1900,  13.)  The  British  Pharmacopoeia 
has  adopted  a  process  of  assay  for  these  alka- 
loids. (See  Extractum  Belladonnce  Liquidum.) 
The  U.  S.  P.  (8th  Rev.)  adopted  assays  for  both 
belladonna  leaves  and  the  root  which  are  as 
follows : 

Assay  of  Belladonna  Leaves. — "  Belladonna 
Leaves,  in  No.  60  powder,  ten  grammes,  Chloro- 
form, Ether,  Normal  Sulphuric  Acid  V.S.,  Am- 
monia Water,  Distilled  Water,  Tenth-normal 
Sulphuric  Acid  V.S.,  Fiftieth-normal  Potas- 
sium Hydroxide  V.S.,  Hematoxylin  T.S.,  or 
Iodeosin  T.S.,  each,  a  sufficient  quantity.  Place 
the  Belladonna  Leaves  in  an  Erlenmeyer  flask, 
and  add  50  Cc.  of  a  mixture  of  chloroform  1 
part  and  ether  4  parts  (both  by  volume).  After 
inserting  the  stopper  securely  allow  the  flask 
to  stand  ten  minutes,  then  add  2  Cc.  of  ammonia 
water  mixed  with  3  (V.  of  distilled  water,  and 
shake  the  flask  well  at  frequent  intervals  dur- 
ing one  hour.  Then  transfer  as  much  as  pos- 
sible of  the  contents  of  the  tlask  t<>  a  small  per- 
colator which  has  been  provided  with  a  pled- 
ge! of  cotton  packed  firmly  in  the  neck  and  in- 
serted in  a  separator  containing  <>  Cc  of  normal 

Sulphuric  acid  Y.S.  diluted  with  20  Cc.  of  dis- 
tilled water.  When  the  liquid  has  passed 
through  the  cotton,  pack  the  Belladonna  Leaves 
firmly  in  the  percolator  with  the  aid  of  a  glass 
rod,  and  having  rinsed  the  tlask  witli  10  <V. 
of  the  chloroform-ether  mixture,  transfer  the 
remaining  contents  of  the  tlask  to  the  perco- 
lator, by  the  aid  of  several  portions  (.">  i'c.) 
of  the  chloroform-ether  mixture,  and  continue 
the  percolation  with  successive  small  portions 
of  the  same  liquid  (using  in  all  50  Cc).  Next, 
shake  the  separator  well  for  one  minute,  after 
securely  inserting  the  stopper,  and  when  the 
liquids  have  completely  separated,  draw  off  the 
acid  solution  into  another  separator.  Add  to  the 
chloroform-ether  mixture  10  Cc.  of  sulphuric 
acid  mixture  of  the  same  strength  as  that  pre- 
viously used,  agitate  well,  and  again  draw  off 
the  acid  solution  into  the  second  separator; 
repeat  this  operation  once  more,  drawing  off 
the  acid  solution  as  before;  introduce  into  the 
acid  solutions  contained  in  the  second  separator 
a  small  piece  of  red  litmus  paper,  then  add 
ammonia  water  until  the  liquid  is  distinctly 
alkaline,  and  shake  out  with  three  successive 
portions  of  chloroform  15,  15,  and  5  Cc. ;  collect 
the  chloroform  solutions  in  a  beaker,  place  it 
on  a  water-bath  containing  warm  water,  and 
allow  the  chloroform  to  entirely  evaporate. 
Dissolve  the  residue  in  3  Cc.  of  ether,  and  let 
this  also  evaporate  completely.  To  the  alka- 
loidal  residue  add  3  Cc.  of  tenth-normal  siil- 
phuric  acid  V.S.  and  5  drops  of  hematoxylin 
T.S.  (or  iodeosin  T.S.),  then  titrate  theexcessof 
acid  with  fiftieth-normal  potassium  hydroxide 
V.S.  Divide  the  number  of  cubic  centi- 
meters of  fiftieth-normal  potassium  hydroxide 
V.S.  used,  by  5,  subtract  the  quotient  from  3 
(the  3  Cc.  of  tenth-normal  sulphuric  acid  V.S. 
taken),  and  multiply  the  remainder  by  0.0287 


and  this  product  by  10;  the  result  will  be  the 
percentage  of  total  mydriatic  alkaloids  con- 
tained in  the  Belladonna  Leaves."    U.  S. 

Assay  of  Belladonna  Root. — "  The  method  to 
be  employed  is  identical  with  that  given  under 
Belladonna  Leaves,  using  ten  grammes  of  Bella- 
donna Root  in  No.  60  powder."  U.  S.  W.  Will 
published  [A.  Phys.)  in  1888  the  results  of 
an  investigation  undertaken  at  the  request  of 
the  Schering  manufactory  to  determine  why  the 
proportion  of  hyoscyamine  and  atropine  in  a 
root  seems  to  vary  with  the  method  of  working, 
and  reached  the  surprising  conclusion  thai 
hyoscyamine  can  be  changed  into  atropine 
under  a  variety  of  circumstances,  such  as  fusion, 
action  of  weak  soda  solution  (even  at  ordinary 
temperature),  and  of  ammonia.  The  conversion 
of  the  optically  active  hyoscyamine  into  t ho 
optically  inactive  atropine,  the  alteration  of  fus- 
ing point  in  the  two  alkaloids,  and  of  their 
double  gold  chloride  sails,  all  eonfirm  the  results 
of  the  investigation.  (Ber.  d.  Chem.  Ges.,  1888, 
p.  171/.)  The  results  were  also  confirmed  by 
Schmidt.  They  were  at  first  doubted  by  Laden- 
burg,  hut  seem  now  to  be  admitted,  the  two  alka- 
loids being  stereo-isomeric,  and  capable  of  such 
change. 

Uses. — The  action  of  belladonna  upon  the 
system  is  that  of  atropine.  (See  p.  214.) 
All  parls  of  the  plant  are  poisonous.  It  is 
not  uncommon,  in  countries  where  it  grows  wild, 
for  children  to  pick  and  eat  the  berries,  allured 
by  their  tine  color  and  sweet  taste.  Soon  after 
the     poisOD     has     been     swallowed,     its     peculiar 

influence  is  experienced  in  dryness  of  the  mouth 
and  fauces,  burning  in  the  throat  and  stomach, 
great  thirst,  difficult  deglutition,  loss  of  vision, 
Vertigo,  and  intoxication  or  delirium,  with  vio- 
lent gestures  and  sometimes  tils  of  laughter, 
followed  by  coma.  A  feeble  pulse,  cold  ex- 
tremities, suhsultus  tendinum,  deep  coma  or 
delirium,  and  sometimes  convulsions,  precede 
death.  To  obviate  the  poisonous  influence  of 
the  helladonna  the  most  effectual  method  is  to 
evacuate  the  stomach  as  speedily  as  possible, 
by  means  of  emetics  or  the  stomach  tube, 
and  afterwards  to  cleanse  the  bowels  by  pur- 
gatives and  enemata.  The  infusion  of  galls 
and  compound  solution  of  iodine  have  been 
recommended  as  antidotes.  Both  morphine 
and  pilocarpine  are  to  some  extent  phys- 
iologically antagonistic  to  atropine,  and  have 
been  found  very  useful  in  belladonna  poison- 
ing. (See  B.  M.  J.,  Feb.  1890.)  They  should 
be  given  hypodermically. 

Belladonna  has  been  used  as  a  medicine  from 
early  times.  The  leaves  were  first  employed  ex- 
ternally to  discuss  scirrhous  tumors  and  heal 
cancerous  and  other  ill-conditioned  ulcers,  and 
were  afterwards  administered  internally  for  the 
same  purpose.  Belladonna  has  acquired  con- 
siderable credit  as  a  preventive  of  scarlatina, — 
an  application  of  the  remedy  first  suggested 
by  the  author  of  the  homoeopathic  doctrine, — 
but  it  is  absolutely  devoid  of  any  such  power. 
For  further  information,  see  Atropina. 
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The  extract  is  much  used  locally.  Rubbed 
upon  the  areola  of  the  breast,  it  has  been  found 
to  arrest  the  secretion  of  milk;  upon  the  abdo- 
men, to  relieve  the  vomiting  of  pregnancy,  and 
other  irritations  sympathetic  with  the  gravid 
uterus.  In  cardiac  diseases  the  plaster  is  often 
applied  with  advantage  over  the  heart.  The 
decoction  or  extract,  applied  to  the  neck  of 
the  uterus,  is  asserted  to  have  hastened  tedious 
labor  dependent  on  rigidity  of  the  os  cervicis; 
and  spasmodic  stricture  of  the  urethra,  neck  of 
the  bladder,  and  sphincter  ani,  anal  fissures,  and 
painful  uterine  affections,  have  been  relieved 
by  the  local  use  of  the  extract,  either  smeared 
upon  bougies  or  administered  by  injection.  In 
the  latter  mode  it  has  relieved  strangulated 
hernia.  It  is  asserted  also  to  be  useful  in 
paraphimosis.  The  inhalation  of  the  vapor 
from  a  decoction  of  the  leaves  or  extract  has 
been  recommended  in  spasmodic  asthma.  For 
this  purpose,  two  drachms  of  the  leaves,  or 
fifteen  grains  of  the  aqueous  extract,  are  em- 
ployed to  the  pint  of  water.  A  much  better 
plan  is  to  smoke  the  dried  leaves  in  the  form  of 
a  cigarette  or  in  a  pipe.  Relief  is  said  to  have 
been  obtained  in  phthisis  by  smoking  the  leaves, 
infused  when  fresh  in  a  strong  solution  of 
opium,  and  then  dried. 

Belladonna  should  never  be  given  in  sub- 
stance, but  in  the  form  of  extract  or  tincture, 
or,  when  accuracy  or  quickness  of  action  is 
desired,  of  atropine.     (See  Atropina.) 

Dose,  one  grain  (0.065  Gm.). 

Off.  Prep. — Emplastrum  Belladonnse,  Br.  (from 
liquid  extract)  ;  Extractum  Belladonnse  Alcoholi- 
cum,  Br.  (from  liquid  extract)  ;  Fluidextractum 
Belladonnse  Radicis,  U.  S.  (Br.)  ;  Linimentum 
Belladonnae,  Br.  (from  liquid  extract);  Supposi- 
toria  Belladonnae,  Br.  (from  alcoholic  extract)  ; 
Tinctura  Belladonnas,  Br.  (from  liquid  extract)  ; 
Unguentum  Belladonnae,  Br.  (from  liquid  ex- 
tract ) . 

BENZALDEHYDUM.  U.  S. 

BENZALDEHYDE 

( ben-zal-de-hy'dum ) 
C7H60  =  105.25 

"An  aldehyde,  produced  artificially,  or  ob- 
tained from  natural  oil  of  bitter  almond  or 
other  oils,  and  containing  not  less  than  85  per- 
cent, of  pure  Benzaldehyde  [CsHs.COH].  It 
should  be  kept  in  small  amber-colored,  well- 
stoppered  bottles."   U.  S. 

Benzoic  aldehyde ;  Oleum  Amygdalarum  JEthereum 
Sine  Acido  Prus'sico  ;  Oleum  Amygdalarum  /Erhereum 
Artiflciale ;  Aldehyde  Benzoique,  Fr. ;  Benzaldehyd, 
Kilnstliches   Bittermandelol,    Q. 

Preparation. — Benzaldehyde  is  the  first  in  the 
series  of  aromatic  aldehydes,  being  the  first 
oxidation  product  of  benzyl  alcohol,  C6H5.CH2 
OH,  and  going  in  turn  into  the  fuller  oxida- 
tion product,  benzoic  acid,  C6H5.COOH.  It 
is  mainly  produced  artificially  from  toluene  by 
the  following  reactions : 

CsHs.CHa  +  2Cla=  CeHs.CHCb  +  2HC1 
CeHs.CHCla  -f  HOH  =  CeHs.COH  +  2HC1 


Exposed  to  the  air,  benzaldehyde  tends  to  pass 
by  oxidation  into  benzoic  acid,  which  latter  is 
therefore  liable  to  be  found  as  a  contamina- 
tion of  the  sample  of  benzaldehyde  if  not 
freshly  rectified.  Benzaldehyde  is  officially  de- 
scribed as  "  a  colorless,  strongly  refractive  liquid, 
having  a  bitter-almond-like  odor,  and  a  burn- 
ing, aromatic  taste.  Specific  gravity:  about 
1.045  at  25°  C.  (77°  F.).  Sparingly  soluble 
in  water  (1  in  300)  ;  soluble,  in  all  proportions, 
,in  alcohol,  ether,  and  fixed  and  volatile  oils. 
Boiling  point:  179°  to  180°  C.  (354.2°  to  356° 
F. ) ;  optically  inactive.  If  10  drops  of  Ben- 
zaldehyde, dissolved  in  a  little  alcohol,  be  shaken 
with  a  few  drops  of  a  strong  solution  of  sodium 
hydroxide,  then  with  a  little  ferrous  sulphate 
T.S.,  and  finally  mixed  with  a  slight  excess  of 
hydrochloric  acid,  a  blue  precipitate  should  not 
be  produced  (absence  of  hydrocyanic  acid).  If 
the  looped  end  of  a  piece  of  clean  copper  wire  be 
held  in  a  non-luminous  flame  until  it  glows,  then 
cooled,  and  the  loop  dipped  into  Benzaldehyde, 
ignited,  and  held  so  that  the  liquid  burns  out- 
side of  the  flame,  then  if  the  loop  be  slowly 
brought  in  contact  with  the  lower  outer  edge 
of  the  flame,  no  green  tinge  should  be  discern- 
ible (absence  of  chlorinated  products).  If  a 
small  strip  of  filter  paper  folded  in  the  form  of 
a  taper  and  saturated  with  Benzaldehyde  be 
placed  in  a  small  porcelain  dish,  and  a  clean 
beaker,  moistened  on  the  inner  surface  with 
distilled  water,  be  inverted  over  the  smaller 
dish  immediately  after  igniting  the  taper,  a  part 
of  the  products  of  combustion  will  be  absorbed 
by  the  water;  if  the  beaker  be  then  rinsed  with 
a  little  distilled  water  and  the  liquid  filtered, 
the  filtrate  should  yield  no  turbidity  upon  the 
addition  of  a  few  drops  of  silver  nitrate  T.S. 
(absence  of  chlorinated  products) ."   U.  S. 

Assay. — "  Introduce  into  a  tared  150  Cc.  flask 
10  Cc.  of  purified  kerosene,  note  the  exact 
weight,  add  12  drops  of  Benzaldehyde,  and 
again  note  the  weight;  add  20  Cc.  of  distilled 
water  with  0  drops  of  phenolphthalein  T.S., 
and  then  neutralize  the  solution  exactly  by  the 
addition  of  tenth-normal  sodium  hydroxide  V.S., 
agitating  the  flask  thoroughly.  Add  from  a 
burette,  gradually,  a  solution  of  sodium  sul- 
phite (1  in  5),  alternating  with  half -normal 
hydrochloric  acid  V.S.  from  a  second  burette, 
until  10  Cc.  of  the  sodium  sulphite  solution  have 
been  added,  and  enough  half-normal  hydro- 
chloric acid  V.S.  to  maintain  the  neutrality  of 
the  mixture;  after  adding  a  few  drops  of  phe- 
nolphthalein T.S.,  and  agitating  the  flask  fre- 
quently, allow  it  to  stand  two  hours  to  insure 
a  permanent  condition  of  neutrality,  and  then 
note  the  number  of  cubic  centimeters  of  the 
half-normal  hydrochloric  acid  V.S.  used.  Cany 
out  a  blank  test,  identical  with  the  foregoing, 
except  that  the  Benzaldehyde  is  omitted,  and 
note  the  amount  of  half -normal  hydrochloric  acid 
V.S.  consumed.  Subtract  the  number  of  cubic 
centimeters  required  in  the  blank  test  from 
the  number  required  in  the  original  test;  each 
Cc.    of   this    difference   corresponds    to    0.0526 
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Gin.  of  Benzaldehyde.  To  find  the  percentage, 
multiply  the  above  difference  by  0.0526,  and  this 
product  by  100,  and  divide  by  the  weight  of 
the  Benzaldehyde  taken."  U.  S. 

Uses. — Benzaldehyde  is  used  as  a  flavoring 
agent,  in  place  of  the  oil  of  bitter  almond,  from 
which  it  differs  in  containing  no  hydrocyanic 
acid;  it  is  often  called  artificial  or  synthetic 
oil  of  bitter  almond.  (See  Oleum  Amygdala 
Amaree.)     It  is  not  poisonous  if  pure. 

Dose,  half  to  one  minim   (0.03  to  0.06  Cc.).. 

BENZINUM.  U.  S. 

PETROLEUM  BENZIN 

(ben-zi'num) 

"A  distillate  from  American  petroleum  con- 
sisting of  hydrocarbons,  chiefly  of  the  marsh- 
gas  series  [CbIIi2,C61Ii4,  and  homologous  com- 
pounds]. It  should  be  carefully  kept  in  well- 
stoppered  bottles  or  tin  cans,  in  a  cool  place, 
remote  from  lights  or  lire."   U.  S. 

Benzin,  Petroleum  Other;  /Kther  Petrolel  :  Ksprlt 
(naplite.  Other)  de  I'etrole.  Fr.  ;  Henzluum  Petrolel, 
/'.  (J.;  I'etroleumbenzln,  Petroltther,  <>.;  Henzlna 
del  petrollo,  It. 

This  useful  product  of  petroleum  was  first 
introduced  into  the  V.  S.  Phannacopuia  L880; 
it  is  obtained  in  the  proocai  o!  purifying 
petroleum  by  fractional  distillation  (on  l'<ti<>- 
leum,  Part  11),  and  it  is  defined  in  the  Phar- 
macopu'ia  its  "  a  transparent,  colorless,  diffusive 
liquid,  of  a  strong,  eharactenstic  odor,  slightly 
resembling  that  of  petroleum,  but  muefa  less 
disagreeable,  and  having  a  neutral  reaction. 
Petroleum  benzin  is  highly  inflammable,  and 
its  vapor,  when  mixed  with  air  and  ignited, 
explodes  violently.  Specific  gravity:  0.638  to 
0.660  at  25°  C.  (77°  F.).  Insoluble  in  water; 
soluble  in  about  6  parts  of  alcohol,  and  readily 
soluble  in  ether,  chloroform,  benzene,  volatile 
oils,  and  fixed  oils  with  the  exception  of  castor 
oil.  Boiling  point;  45°  to  60°  C.  (113°  to 
140°  F.).  If  5  drops  of  Petroleum  Benzin  be 
added  to  a  mixture  of  40  drops  of  sulphuric 
acid  and  10  drops  of  nitric  acid,  in  a  test-tube, 
the  liquid  warmed  for  about  ten  minutes,  and 
then  set  aside  for  half  an  hour,  on  diluting 
it,  in  a  shallow  dish,  with  water,  it  should  not 
evolve  the  bitter-almond-like  odor  of  nitro-ben- 
zene  (difference  from,  and  absence  of,  ben- 
zene)." U.  S.  Petroleum  benzin  must  be  care- 
fully distinguished  from  benzene  (official  in  the 
British  Pharmacopoeia  under  the  name  of  Ben- 
zol and  a  reagent  in  the  U.  S.  P.),  a  product 
derived  from  coal  tar.  Although  the  U.  S. 
Pharm.  gives  a  test  to  distinguish  an  ad- 
mixture with  benzene,  this  adulteration  of 
petroleum  benzin  is  hardly  likely  to  take 
place  here  in  the  near  future,  because  of 
the  great  difference  in  price.  The  principal 
consumption  of  petroleum  benzin  at  present 
is  in  the  arts  as  a  solvent,  especially  as  a 
substitute  for  oil  of  turpentine,  which  it  re- 
sembles  very  much   in   its   solvent   properties. 


In  pharmacy  it  has  been  used  to  deprive  pow- 
dered drugs  of  their  fixed  oil  by  percolation 
(see  Charta  Sinapis)  ;  to  obtain  volatile  oils 
by  percolating  the  oily  drug  with  the  benzin 
and  subsequently  evaporating  the  mixture  spon- 
taneously; as  a  substitute  for  ether  in  making 
oleoresins;  and  for  many  other  purposes  to 
which  it  is  adapted  on  account  of  its  powers 
as  a  solvent.  Petroleum  benzin  is  a  good  sol- 
vent for  fats,  resins,  rubber,  and  some  of  the 
alkaloids. 

Dragendorff  recommends  the  rectification  of 
benzin  by  fractional  distillation  from  lard,  col- 
lecting the  portion  which  distils  below  45° 
C.  We  have  found  petrolatum  to  be  efficient  in 
retaining  the  impurities  in  the  still.  A  process 
is  now  official  for  its  purification,  based  upon  a 
method  proposed  by  Geo.  M.  Beringer  (see 
Benzinum   Purificatum.) 

Off.  Prep. — Uenzinum  Purificatum,  U.  8.; 
Charta  Sinapis,  U.  S. 

BENZINUM  PURIFICATUM.  U.  S. 

PURIFIED  PETROLEUM  BENZIN 
(  bta-tfnam    pii-ri-fj-cil'tQm) 

•  "  Potassium  Permanganate,  ten  grammes  [or 
154  grains]  ;  Sodium  Hydroxide,  two  grammes 
[or  31  grains];  Sulphuric  Acid,  rixty  cubic. 
centimeters  [or  2  fiuidounces,  14  minims]; 
Petroleum  Benzin,  one  thousand  cubic  centi- 
nnt<rs  [or  33  fiuidounces,  6J  fluidrachins]  J 
Water,  a  sufficient  mumtity, 

Add  the  Acid  to  /ire  hundred  and  fifty  cubic 
imeten  [or  L8  fiuidounces,  2M7  minims]  of 

Water,  and  when  the  mixture  has  become  cold, 
POUT  it  into  a  bottle  having  the  capacity  of 
about  two  liters.  Add  eight  grammes  [or  123 
grains  |  of  Potassium  Permanganate  and  agi- 
tate until  it  is  dissolved,  then  add  the  Petroleum 
Benzin,  in  four  portions,  shaking  the  liquid 
after  each  addition.  Allow  the  liquids  to  re- 
main in  contact  for  twenty-four  hours,  shaking 
the  bottle  at  frequent  intervals;  then  decant 
the  Petroleum  Benzin  into  another  bottle  of  the 
same  capacity,  and  having  dissolved  two 
grammes  [or  31  grains]  of  Potassium  Perman- 
ganate in  two  hundred  and  forty  cubic  centi- 
meters [or  8  fiuidounces,  55  minims]  of  Water, 
in  which  the  Sodium  Hydroxide  has  previously 
been  dissolved,  mix  the  liquids  and  agitate  the 
mixture  frequently  during  several  hours,  then  de- 
cant, repeat  the  washing  with  Water,  and  again 
decant  the  Purified  Petroleum  Benzin."  U.  S. 
Purified  petroleum  benzin  was  introduced  into 
the  U.  S.  Pharmacopoeia  (8th  Rev.),  and  is 
used  mainly  as  a  solvent.  The  official  method 
of  purification  is  based  upon  the  process  sug- 
gested by  Geo.  M.  Beringer  (A.  J.  P.,  1890,  6), 
and  is  intended  to  remove  sulphur  compounds 
and  other  impurities.  The  official  tests  are  as 
follows :  "  On  evaporating  10  Cc.  of  Purified 
Petroleum  Benzin  from  a  piece  of  clean  filtering 
paper,  no  greasy  stain  should  remain,  and  the 
odor  should  not  be  disagreeable  or  notably  sul- 


PART   I. 


Benzinum  Purification. — Benzoinum. 


231 


phuretted;  no  residue  should  be  left  upon  evap- 
orating Purified  Petroleum  Benzin  from  a 
warmed  dish  (absence  of  heavy  hydrocarbons). 
When  it  is  boiled  for  a  few  minutes  with  one- 
fourth  its  volume  of  spirit  of  ammonia  and  a 
few  drops  of  silver  nitrate  T.S.,  the  liquid 
should  not  turn  brown  (absence  of  pyrogenous 
products  and  sulphur  compounds).  Purified 
Petroleum  Benzin  should  have  an  ethereal  or 
faint  petroleum-like  odor,  and  should  respond 
to  the  tests  given  under  Benzinum."   U.  S. 

Uses. — Benzin  is  not  used  in  practical  medi- 
cine but  has  produced  in  a  number  of  cases 
sub-acute  or  chronic  poisoning.  In  the  latter 
class  the  symptoms  have  been  headache,  giddi- 
ness, numbness  and  paresthesia  of  the  extrem- 
ities, vomiting,  loss  of  memory,  general  weak- 
ness, especially  in  the  legs,  tenderness  and  pain 
along  the  nerve  trunks,  and  progressive  anaemia. 
In  acute  cases  it  causes  a  peculiar  intoxication 
having  the  appearance  at  the  onset  of  an  attack 
of  hysteria  with  laughing,  tremors,  mydriasis, 
nystagmus,  loss  of  power  in  the  legs  and  blad- 
der, failing  heart  action,  delirium,  coma  and 
death.  In  nine  fatal  cases  of  chronic  poison- 
ing by  petroleum  benzin,  Santesson  found  a 
wide-spread  fatty  degeneration  affecting  es- 
pecially the  liver,  kidneys  and  cardiac  muscles. 

Off.  Prep. — Opium  Deodoratum,  U.  8.;  Tinc- 
tura  Lactucarii,  U.  8.;  Tinctura  Opii  Deodorati, 
U.  8. 

BENZOINUM.  U.  S.,  Br. 

BENZOIN 

(ben-zQ-I'num) 

"A  balsamic  resin  obtained  from  Styrax  Ben- 
zoin Dryander,  and  another  unidentified  species 
of  Styrax  (Fam.  Styracece)."  U.  S.  "A  bal- 
samic resin  obtained  from  Styrax  Benzoin, 
Dry  and.;  and  probably  from  other  species  of 
Styrax,  Linn.  Known  in  commerce  as  Siam 
and  Sumatra  benzoin."  Br. 

Resina  Benzoe,  Asa  Dulcis  ;  Gum  Benjamin ;  Ben- 
join,  Fr. ;  Benzoe,  P.  Q. ;  Benzoeharz,  O. ;  Ben- 
zoino,   It. ;   Benjui,    Sp. 

The  botanical  source  of  benzoin  was  long  un- 
certain. At  one  time  it  was  generally  supposed 
in  Europe  to  be  derived  from  the  Laurus  ben- 
zoin of  this  country.  This  error  was  corrected 
by  Linnaeus,  who,  however,  committed  another 
in  ascribing  the  drug  to  Croton  Benzoe,  a  shrub 
which  he  afterwards  described  under  the  name 
of  Terminalia  Benzoin.  Dryander  was  the  first 
who  ascertained  the  true  benzoin  tree  to  be  a 
Styrax.      (Lond.  Phil.   Tran.,  lxxvii.) 

Styrax  Benzoin,  Willd.,  Sp.  Plant,  ii.  623; 
B.  &  T.  169. — This  is  a  tall  tree  of  quick  growth, 
sending  off  many  strong  round  branches,  cov- 
ered with  a  whitish  downy  bark.  Its  leaves 
are  alternate,  entire,  oblong,  pointed,  smooth 
above,  and  downy  beneath.  The  flowers  are  in 
compound,  axillary  clusters,  nearly  as  long  as 
the  leaves,  and  usually  hang,  all  on  the  same 
side,  upon  short  slender  pedicels. 


S.  Benzoin,  Dryand.,  or  Benjamin-tree,  is  a 
native  of  Sumatra,  Java,  Borneo,  and  other 
islands  in  the  vicinity.  By  wounding  the  bark 
near  the  origin  of  the  lower  branches,  a  juice 
exudes,  which  hardens  upon  exposure  and  forms 
the  Sumatra  benzoin  of  commerce.  According 
to  the  researches  of  A.  Tschirch  (Journ.  Roy. 
Microscop.  Soc,  1890),  the  exudation  is  purely 
the  result  of  pathological  processes,  the  plant 
containing  no  resin  receptacles.  The  trees, 
which  are  either  wild  or  cultivated,  are  deemed 
of  a  proper  age  to  be  wounded  at  six  years, 
when  the  trunks  are  usually  about  seven  or  eight 
inches  in  diameter.  The  operation  is  performed 
annually,  and  the  product  on  each  occasion  from 
one  tree  never  exceeds  three  pounds.  The 
juice  which  first  flows  is  the  purest,  and  affords 
the  whitest  and  most  fragrant  benzoin. 

The  tree  which  yields  the  Siam  benzoin  is  a 
native  of  the  mainland,  and  resembles,  though 
specifically  distinct  from,  Styrax  Benzoin.  It 
is  stated  to  grow  in  an  extremely  circum- 
scribed locality,  on  the  bank  of  the  river  Me- 
kong, occurring  on  high  ground  in  clusters  of 
from  fifty  to  sixty  trees.  According  to  E.  M. 
Holmes,  its  leaves  are  thinner  and  less  dis- 
tinctly venated  than  are  those  of  the  true 
Styrax  Benzoin.  In  July  and  August  the  Siam 
trees  are  notched,  and  from  these  notches  three 
months  later  the  hardened  benzoin  is  picked 
out.     (See  Kew  Bulletin,  1895.) 

Siam  benzoin  is  usually  imported  in  cubical 
blocks,  which  take  their  form  from  the  wooden 
boxes  in  which  the  soft  resin  has  been  packed. 
It  is  brittle,  with  a  peculiar,  vanilla-like  fra- 
grance, but  bitter  taste.  It  may  be  a  compact 
mass,  containing  more  or  less  numerous  opaque 
white  tears  embedded  in  a  rich  amber-colored 
translucent  resin,  mixed  to  a  greater  or  less 
extent  with  bits  of  bark,  wood,  etc.  In  some 
specimens  these  tears  are  exceedingly  small,  in 
others  almost  wanting.  The  finest  variety  is 
composed  almost  entirely  of  these  tears,  loosely 
agglutinated  together.  Sumatra  benzoin  is  sent 
into  commerce  chiefly  from  Acheen  in  Sumatra. 
It  differs  from  the  Siam  varieties  in  having  a 
much  grayer  color;  the  resin  is  grayish  brown, 
the  tears  are  usually  fewer  than  in  the  finer 
variety,  and  the  bits  of  wood,  etc.,  more  abun- 
dant. The  odor  differs  from,  and  is  less  agree- 
able than,  that  of  Siam  benzoin.  Palembang 
benzoin  resembles  Sumatra  benzoin,  but  is  some- 
what more  transparent,  and  is  stated  to  yield  a 
larger  percentage  of  benzoic  acid.  It  is  also 
asserted  that  it  can  be  distinguished  by  its  tinc- 
ture, when  dropped  into  water,  not  producing 
milkiness,  but  a  flocculent  deposit.  Penang 
benzoin  also  resembles  Sumatra  benzoin,  but  has 
an  odor  which  is  more  like  that  of  storax,  and 
it  is  probably  not  yielded  by  the  Styrax  Ben- 
zoin; possibly  it  is  the  product  of  one  of  the 
Sumatran  species,  S.  subdenticulata  and  S.  Por- 
terianum.  For  an  account  of  the  cultivation 
and  collection  of  benzoin  in  Sumatra,  by  L.  M. 
Vonck,  see  C.  D.,  1891,  486-488;  also  D.  C, 
1891,  258.     Liidy  made  an  investigation  of  the 
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bark  and  wood  of  a  benzoin  tree  which  was 
brought  from  Java  by  Tschirch.  He  reached 
the  conclusion  that  benzoin  balsam  was  pro- 
duced from  the  tannin  of  the  bark.  (A.  Pharm., 
1893,  43,  95.) 

Properties. — Benzoin  has  a  fragrant  odor, 
with  very  little  taste,  but  when  chewed  for  some 
time  leaves  a  sense  of  irritation  in  the  mouth 
and  fauces.  It  breaks  with  a  resinous  fracture, 
and  presents  a  mottled  surface  of  white  and 
brown  or  reddish  brown ;  the  white  spots  being 
smooth  and  shining,  while  the  remainder,  though 
sometimes  shining  and  even  translucent,  is 
usually  more  or  less  rough  and  porous,  and 
often  exhibits  impurities.  In  the  inferior  kinds 
the  white  spots  are  very  few,  or  entirely 
wanting.  Benzoin  is  easily  pulverized,  and,  in 
the  process  of  being  powdered,  is  apt  to  excite 
sneezing.  Its  sp.  gr.  is  from  1.063  to  1.092. 
"  In  pebble-like  bodies  or  tears,  mostly  0.5  to 
5  Cm.  long  and  about  one-fourth  as  thick, 
slightly  flattened,  straight  or  curved,  yellowish- 
to  rusty-brown  externally,  milky-white  on  fresh 
fracture,  separate  or  very  slightly  agglutinated 
(Siain  Benzoin),  or  embedded  in  a  dry  resinous 
ni.'iss,  which  varies  from  reddish-brown  to  red- 
dish-gray or  grayish-brown;  opaque  or  BUgfatly 
translucent  and  more  or  less  lustrous   (Sumatra 

Benzoin);  brittle,  becoming  soft   on  warming, 

and  yielding  benzoic  acid  on  sublimation;  odor 

agreeable,   balsamic    (vanilla-like  in   the   Biam 

variety);  taste  slightly  acrid.  Benzoin  is  al 
most  wholly  soluble  in  5  parti  of  warm  alcohol, 
the  solution  showing  an  acid  reaction  to  blue 
litmus  paper;  soluble  in  solutions  of  sodium 
or  potassium  hydroxide.  B  should  not,  on  in- 
cineration, yield  more  than  '1  percent,  of  ash." 
U.  S.  "It  is  almost  entirely  soluble  in  alcohol 
(90  per  cent.)  and  in  solution  of  jiotassium 
hydroxide."  Br.  When  heated  it  melts,  and 
emits  thick,  white,  pungent  funics,  which  excite 
coughing  when  inhaled,  and  consist  chiefly  of 
benzoic  acid.  It  is  wholly  soluble,  with  the 
exception  of  impurities,  in  alcohol,  and  is  pre- 
cipitated by  water  from  the  solution,  rendering 
the  liquid  milky.  It  yields  to  boiling  water 
a  notable  proportion  of  benzoic  acid.  Lime 
water  and  the  alkaline  solutions  partially  dis- 
solve it,  forming  bensoates,  from  which  the  acid 
may  be  precipitated  by  the  addition  of  other 
acids.  Its  chief  constituents  are  resin  and  ben- 
zoic acid,  and  it  therefore  belongs  to  the 
balsams.  The  white  tears  and  the  brownish  con- 
necting medium  are  said  by  Stolze  to  contain 
nearly  the  same  proportion  of  acid,  which,  ac- 
cording to  Bucholz,  is  12.5  per  cent.,  to  Stolze, 
19.8  per  cent.  In  a  more  recent  examination  by 
Kopp,  the  white  tears  were  found  to  contain 
from  8  to  10  per  cent,  of  acid,  and  the  brown 
15  per  cent.  (J.  P.  C,  3e  ser.,  iv.  46.)  The 
resin  is  of  three  kinds,  one  extracted  with  the 
benzoic  acid  by  a  boiling  solution  of  potassium 
carbonate  in  excess,  another  dissolved  by  ether 
from  the  residue,  and  the  third  affected  by 
neither  of  these  solvents.  Besides  benzoic  acid 
and  resin,  the  balsam  contains  a  little  extractive 


and  traces  of  volatile  oil.  Benzoin  retards  the 
oxidation  of  fatty  matters,  and  thus  tends  to 
prevent  rancidity. 

The  percentage  of  soluble  matter  required  to 
be  present  by  the  U.  S.  Pharm.  in  benzoin  is 
very  high,  and  if  rigidly  enforced  by  the  cus- 
toms would  exclude  Sumatra  benzoin  in  all  but 
its  very  finest  varieties.  Robt.  C.  Pursel  and 
Willard  Graham  obtained  from  5  commercial 
varieties  of  Sumatra  benzoin,  in  the  American 
market,  an  average  of  86  per  cent,  of  soluble 
matter.  (Proc.  Pennsylvania  Pharm.  Assoc, 
1802.)  John  Barclay  in  England  found  the 
average  of  ten  samples  to  be  69.9  per  cent. 
(P.  ,/.,  Jan.  1903). 

It  appears  from  various  researches  that  ben- 
zoin, besides  its  own  characteristic  acid,  often 
contains  also  cinnamic  acid,  which  is  found 
more  especially  in  the  white  tears.  Bideed, 
Hermann  Aschoff  obtained  from  some  benzoin 
of  Sumatra  a  pure  cinnamic  acid,  without  any 
benzoic;  and  Kolbe  and  Laulermann,  upon  ex- 
amining a  specimen  of  the  tears,  discovered  what 
they  at  firs!  supposed  to  be  a  peculiar  acid, 
but  which  on  further  investigation  proved  to  be 
a  mixture  of  cinnamic  and  benzoic  acids.  H. 
Beckurts  and  \Y.  Brueehe  confirm  the  statement 
that  Biam  benzoin  contains  no  cinnamic  acid, 
which  is  usually  present  in  Sumatra  benzoin. 
They  found  (he  specific  gravity  from  1.120  to 
1.171;  ash  from  <•."•">  to  'J..'iS  per  cent.;  portion 
insoluble  in  alcohol  from  '-.1  to  9  per  cent.  On 
the  other  hand.  Tschirch  and  Liidv  (.1.  I'liarm., 
1893,  500)  extracted  benzoic  acid  from  Siam 
benzoin  by  the  wet  process.  They  found 
Sumatra  benzoin  to  contain  esters  which  yielded 
by  saponification  32.9  per  cent,  of  cinnamic 
acid,  the  proportion  of  esters  being  benzoresinol 
i  mnamate,  7.4  per  cent.,  and  resinotannol  cin- 
nama(( .  92.6  per  cent.,  at  least  75  per  cent,  of 
Sumatra  benzoin  consisting  of  cinnamatas  yield- 
ing from  20  to  24  per  cent,  of  cinnamic  acid. 
(See  also  .1.  Pharm.,  1893,  461  ;  A.  J.  P.,  1893, 
'l-i:\\  and  ./.  /'.  ('.,  1S94,  172).  In  a  later  re- 
search they  found  that  Siam  benzoin  did  not  con- 
lain  cinnamic  acid,  either  free  or  in  combina- 
tion as  ester.  Besides  some  free  benzoic  acid 
and  vanillin  it  contains  only  esters  of  benzoic 
acid.  These,  on  saponification,  yielded  38.2  per 
cent,  of  benzoic  acid,  56.7  per  cent,  of  isores- 
inotannol,  and  5.1  per  cent,  of  benzoresinol 
(Tschirch,  Harze  und  Harzbchalter,  1900,  p. 
155).  Benzoin  may  be  rapidly  tested  for  cin- 
namic acid  by  heating  a  small  quantity  with  a 
little  soda  and  water  and  warming  the  filtrate 
with  potassium  permanganate,  when  the  odor  of 
bitter  almond  will  be  developed.  (A.  Pharm., 
1892,  cexxx.) 

Aschoff  recommends  the  following  method 
of  detecting  cinnamic  acid.  Boil  the  benzoin 
with  milk  of  lime,  filter,  decompose  with  hydro- 
chloric acid,  and  add  either  potassium  dichro- 
mate  with  sulphuric  acid,  or  potassium  per- 
manganate, when,  if  cinnamic  acid  be  present, 
the  odor  of  oil  of  bitter  almond  will  be  per- 
ceived. 
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Rump  (1878)  treated  Siam  benzoin  with 
caustic  lime,  precipitated  the  benzoic  acid  with 
hydrochloric  acid,  and  agitated  the  liquid  with 
ether.  The  latter  on  evaporating  afforded  a 
mixture  of  benzoic  acid  and  vanillin,  CsHsOa. 
Subjected  to  dry  distillation,  benzoin  affords  as 
the  chief  product  benzoic  acid,  together  with 
empyreumatic  products,  among  which  Berthelot 
has  proved  the  presence  (in  Siam  benzoin)  of 
styrol,  CsHa.  The  latter  was  also  obtained  in 
1874  by  Theegarten  from  Sumatra  benzoin  by 
distilling  it  with  water.  (Ber.  d.  Chem.  Ges., 
1874,  p.  727.) 

Uses. — Benzoin  is  stimulant  and  expectorant, 
and  was  formerly  employed  in  pectoral  affec- 
tions; but,  except  as  an  ingredient  of  the  com- 
pound tincture  of  benzoin,  it  has  fallen  into 
disuse.  Trousseau  and  Pidoux  recommend 
strongly  its  inhalation  in  chronic  laryngitis. 
Either  the  air  of  the  chamber  may  be  impreg- 
nated with  its  vapor  by  placing  a  small  portion 
upon  some  live  coals,  or  the  patient  may  inhale 
the  vapor  of  boiling  water  to  which  the  balsam 
has  been  added.  It  is  occasionally  employed  in 
pharmacy  for  the  preparation  of  benzoic  acid 
(see  Acidum  Benzoicum) ;  the  milky  liquor  re- 
sulting from  the  addition  of  water  to  its  alco- 
holic solution  is  sometimes  used  as  a  cosmetic, 
under  the  impression  that  it  renders  the  skin 
soft.  A  tincture  has  been  strongly  recom- 
mended in  anal  -fissure.  In  the  East  Indies,  the 
balsam  is  burnt  by  the  Hindus  as  a  perfume 
in  their  temples  of  worship. 

Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.). 
Off.  Prep. — Adeps   Benzoinatus,    U.   8.    {Br.)  ; 
Tinctura  Benzoini,  U.  8.;  Tinctura  Benzoin i  Com- 
posita,  U.  S.,  Br.;  Unguentum  Cetacei,  Br. 

BENZOL.  Br. 

BENZOL 

(ben'zol) 

C6H6  =  77.46 

"A  mixture  of  homologous  hydrocarbons  ob- 
tained from  light  coal-tar  oil.  It  contains 
about  70  per  cent,  of  benaene,  C6H6,  and  20 
to   30   per   cent,    of   toluene,    CeH5,CH3."    Br. 

Benzene,  Benzole.  Phenyl  Hydride,  Benzen  ;  Ben- 
zene, Fr. ;  Phenylwasserstoff,  Steinkohlenbenzin,  O. ; 
Benzolo,  It. 

Benzol  (Benzene,  U.  S.  P.  reagent)  must  not 
be  confounded  with  the  commercial  article  ben- 
zin,  which  is  a  mixture  of  various  hydrocarbons 
of  light  specific  gravity,  obtained  in  the  distil- 
lation of  petroleum.  (See  Benzinum.)  Origi- 
nally the  two  names  benzol  and  benzin  were  ap- 
plied to  the  same  substance,  but  after  the  dis- 
covery of  petroleum  it  was  found  that  the  liquid 
obtained  by  distillation  from  coal  tar  was  quite 
different  from  that  obtained  from  petroleum.  In 
the  United  States  it  has  become  the  custom  to 
call  the  liquid  obtained  by  the  fractional  distil- 
lation of  petroleum  having  the  specific  gravity 
0.638  to  0.660,  benzin.  It  is  unfortunate  that  in 
Europe,   and  on  the   Continent  especially,  the 


term  benzin  is  used  for  both  liquids.     The  two 
substances  are  essentially  different,  although  re- 
sembling each  other  somewhat  in  their  solvent 
powers.       Benzol  is  a  definite  hydrocarbon  of 
fixed  constitution,  petroleum  benzin  a  complex 
body  of  varying   constitution.     Benzol   can  be 
frozen;   petroleum   benzin  has  never  yet  been 
congealed.     Petroleum  benzin  boils  at  from  45° 
to  60°  C.  (113°  to  140°  F.),  while  benzol  boils 
at  79°  to  80°  C.     Benzol  can  be  converted  into 
nitrobenzol,    and    by    further    treatment    into 
aniline  colors;  petroleum  benzin  cannot.     When 
petroleum   benzin   is   shaken   in   the   cold  with 
one-third  of   its  volume   of   fused   crystals  of 
absolute  phenol,  the  latter  remains  undissolved, 
while  benzol  is  miscible  with  absolute  phenol 
in    all    proportions.     (Allen.)      According    to 
Pusch,  benzol  can  be  distinguished  from  petro- 
leum benzin  by  the  fact  that  benzol  forms  a 
violet-red   and   petroleum   benzin   a   raspberry- 
colored  solution  with  iodine.     (A.  J.  P.,  xlvii. 
268.)       Although    the    term  Benzene  is    given 
above  as  one  of  the  synonyms  of  Benzol,  its 
use  abroad  is  gradually  becoming  limited  to  the 
pure  hydrocarbon,  CeHe,  while  Benzol  is  applied 
to  the  mixture  of  benzene  with  its  homologues 
toluene,     paraxylene,     metaxylene,     mesitylene, 
pseudo-cumene,    etc.,    as    in    the    Br.    Pharm. 
Benzol  was  discovered  by  Faraday  in  the  con- 
densed liquid  from  oil  gas,  and  was  next  ob- 
tained by  Mitscherlich  by  distilling  benzoic  acid 
with   lime.     It   was   afterwards    discovered   by 
Hofmann    as  a    constituent   of   coal    gas   tar. 
This  tar,  when  distilled,  furnishes  coal  naphtha 
or  light  oil  of  tar,  a  complex  substance,  con- 
taining   a    number    of    hydrocarbons,    among 
which  is  benzol.     Upon  distilling  this  naphtha 
from  a  metallic  still,  surmounted  by  an  open 
vessel  filled  with  water,  and  containing  a  worm 
terminating  in  a  refrigerated  receiver,  the  ben- 
zol will  pass  over  and  condense  in  the  receiver; 
while  the  other  substances   associated  with  it, 
having  higher  boiling  points,  will  condense  in 
the  worm  and  fall  back  into  the  still.     The  ben- 
zol is  then  pimfied  by  distillation   at   a  heat 
between    80°    C.    and    90°    C.     (176°    F.    and 
194°  F.),  and  by  subjecting  the  product  to  a 
new  distillation  from  one-fourth  of  its  volume 
of  sulphuric  acid.     E.  Kopp  purifies  benzol  by 
taking  advantage  of  its  high  congealing  point. 
He  exposes  the  impure  mixture  containing  it 
to   a   degree    of  cold    sufficient  to    solidify  it 
( — 15°  C.  or  5°  F.),  presses  the  congealed  mass 
to  separate  the  liquid  hydrocarbons,  allows  it 
to  become  fluid,  then  again  freezes  and  presses 
it,  and  thus  obtains  it  almost  entirely  pure,  when 
it  is  known  as  "  crystallizable  benzene."   He  ob- 
tains the  impure  mixture  containing  the  benzol 
by  decomposing  the  heavier  tar  oils  by  a  high 
degree  of  heat.     (Chem.  News,  May  14,  1S64, 
p.  229.) 

Calvert  of  Manchester,  purifies  coal  naphtha, 
so  as  to  render  it  a  sufficiently  pure  benzol  to 
be  usefully  applied  to  the  purpose  of  removing 
fatty  and  oily  matters  from  animal  and  vege- 
table substances,  by  subjecting  it  to  the  action 
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of  sulphuric  acid,  added  in  small  quantities,  so 
long  as  coloration  is  produced,  then  washing  it 
with  pure  water,  and  afterwards  subjecting  it 
to  distillation  in  an  ordinary  still.  The  sul- 
phuric acid  combines  with  the  less  volatile 
hydrocarbons  present,  which  interfere  with  the 
solvent  power  of  the  benzol. 

Prolonged  treatment  with  sulphuric  acid  is 
also  necessary  to  free  the  benzol  from  thiophene, 
C4H4S,  an  impurity  which  to  the  extent  of 
about  0.6  per  cent,  is  always  present  in  com- 
mercial benzol.  Its  complete  removal  from  the 
benzol  is  to  be  tested  for  by  the  indophenin 
reaction  (blue  coloration  in  presence  of  concen- 
trated sulphuric  acid  and  a  small  quantity  of 
isatine).    (See  Benzene,  Part  III.) 

In  consequence  of  the  great  volatility  and 
extreme  inflammability  of  benzol  and  its  attend- 
ant hydrocarbons,  much  care  is  necessary  both 
in  their  preparation  and  in  their  subsequent 
use  in  order  to  avoid  any  possible  exposure  to 
flame.  Very  serious  accidents  have  taken  place 
from  want  of  the  proper  caution  in  this 
respect. 

Properties. — Benzol  or  benzene  is  a  colorless 
limpid  liquid,  possessing  an  agreeable  odor.  Its 
sp.  gr.  is  0.85,  congealing  point  0°  C.  (32°  F.), 
and  boiling  point  80°  C.  (176°  P.).  The 
British  Pharmacopoeia  describes  it  as  "a  color- 
less volatile  liquid  free  from  opalescence,  with 
a  strong  characteristic  odor.  Specilic  irravity 
from  0.880  to  0.888.  It  should  begin  to  distil 
at  176°  F.  (80°  C),  and  about  90  per  cent. 
of  the  whole  should  pass  over  at  a  temperature 
below  212°  F.  (100°  ('.).  It  should  wholly 
distil  below  248°  F.  (120°  C.)."  Br.  Its  powers 
as  a  solvent  are  very  extensive.  Among  the 
substances  soluble  in  it  arc  sulphur,  phos- 
phorus, and  iodine,  and  most  resins  and  fats. 
It  dissolves  quinine,  but  not  einchonine,  with 
which  it  forms  a  bulky  gelatinous  mass.  Mor- 
phine and  strychnine  are  sparingly  soluble. 
Its  solvent  power  over  some  of  the  organic  alka- 
loids led  John  Williams  of  London,  to  employ 
it  in  extracting  them.  Dragendorff  has  corrobo- 
rated and  extended  this  use  of  benzol  for  ob- 
taining the  alkaloids,  whose  salts  are,  however, 
not  usually  soluble  in  the  menstruum.  Benzol 
is  also  a  solvent  of  many  of  the  resins,  of 
mastic,  camphor,  wax,  fatty  and  oily  substances, 
essential  oils,  caoutchouc,  and  gutta-percha.  It 
often  becomes  a  matter  of  great  importance 
commercially  to  test  the  purity  of  commercial 
benzol,  and  a  very  thorough  method  of  assay 
based  on  fractional  distillation  is  proposed  by 
A.  H.  Allen,  in  his  Commercial  Organic 
Analysis,  1882.  The  following  method,  orig- 
inating with  Schorlemmer,  is  based  on  the  con- 
version of  this  hydrocarbon  into  aniline,  and 
of  that  into  one  of  the  characteristic  colors 
derived  from  it.  That  part  of  the  mixture 
which  volatilizes  at  150°  C.  (302°  F.)  is 
operated  on.  This  is  treated  with  fuming  nitric 
acid,  which,  if  benzol  be  present,  gives  rise  to  a 
nitrobenzol  with  its  bitter-almond  odor.  The 
nitrobenzol  is  then  converted  by  the  action  of 


granulated  tin  and  hydrochloric  acid  into  aniline, 
which  is  isolated  by  distilling  the  product  with 
potassium  hydroxide.  The  aniline  floats  on  the 
top  of  the  liquid  that  passes.  A  little  of  this 
gives  with  sodium  hypochlorite  a  fine  purple 
color;  and  a  drop  of  it,  if  heated  with  a  little 
corrosive  sublimate,  will  yield  the  beautiful 
color  of  rosaniline.  (J.  P.  C,  4e  ser.,  ii.  177.) 
According  to  Balls,  magnesium  ribbon,  with  the 
addition  of  a  few  drops  of  solution  of  platinie 
chloride,  rapidly  and  completely  reduces  nitro- 
benzene in  alcoholic  solution  to  aniline,  giving 
a  solution  which  can  be  at  once  decanted  and 
tested  with  bleaching  powder.    (Allen.) 

Use*. — It  has  been  asserted  by  Naunyn, 
"Wiederhold,  and  Possoz  that  benzol  is  an  active 
germicide;  but  A.  Chassevant  found  that  it  has 
no  power  of  destroying  the  vitality  of  spores. 
(Archiv.  d.  Pharmacodyn.,  vol.  ii.,  1896.)  In 
Chaasevant's  experiments  it  rapidly  produced 
complete  coma  in  the  lower  animals,  with  mus- 
cular relaxation  and  greatly  lowered  tempera- 
ture (10°  C.  without  death).  In  the  early  stages 
of  the  poisoning,  convulsions  and  very  rapid 
breathing  wore  noticed.  From  one  to  two  fluid- 
ounces  of  it  are  stated  to  have  caused  in  man 
exhilaration  and  vertigo,  followed  by  sleep  and 
delirium  (,/.  P.  C.  1861),  but  it  is  of  little 
value  in  practical  medicine.  In  the  attempt  to 
use  it  as  SO  aiuest lictic.  Simpson  of  Edinburgh, 
found  that  it  caused  violent  constrictive  head- 
ache  and  was  scarcely  capable  of  producing 
insensibility.  According  to  Chassevant,  it  de- 
presses arterial  pressure  by  dilating  the  vessels, 
and  acts  most  unfavorably  on  persons  suffering 
from  artcrio-sclerosis  or  heart  disease.  Accord- 
ing to  Reynal,  a  mixture  of  ten  parts  of  benzol, 
five  of  soap,  and  eighty-five  of  water  is  very 
destructive  to  parasites,  and  does  not  affect 
the  skin  or  the  general  system.  Guyot  states 
(B.  M.  J.,  1897)  that  the  habitual  exposure 
to  the  fumes  of  benzol  during  its  manu- 
facture produces  a  chronic  poisoning,  char- 
acterized by  uncertainty  of  gait,  mental  dis- 
turbance, wandering  delirium,  loss  of  sexual 
power,  and  epileptiform  convulsions.  Accord- 
ing to  Chassevant,  toluene  acts  like  benzene,  but 
xylene  is  much  more  toxic,  rapidly  producing 
coma. 

Dose,  from  ten  minims  to  half  a  fluidrachm 
(0.6  to  1.8  Cc). 

Off.  Prep. — Charta  Sinapis,  Br.;  Liquor  Caout- 
chouc, Br. 

BENZOSULPHINIDUM.  U.  S.  (Br.) 

BENZOSULPHINIDE     SACCHARIN 

( ben-zo-sul-phj-nl'dum ) 


CeH. 


/S02s 


^CO 


>NH-=  181.77 


"  The  anhydride  of  ortho-sulphamide-benzoic 
acid  (benzoyl  sulphonicimide)."  U.  S.  "  Glu- 
side,  or  benzoyl  sulphonimide,  is  a  sweet  imide 
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derivable  from  toluene.  Its  constitution  is  rep- 
resented  by  the  formula  CeH4<gQ  >NH."  Br. 

Olusidum,  Br.;  Gluside.  Saccharin,  Neo-Saccharin ; 
Glucusimide ;  Benzoyl-Sulphonicimide,  C6H4COS02N 
H  ;  Anhydro-orthosulphamidebenzoic  Acid  ;  Glukusin  ; 
Acide  Anhydro-orthosulfamide-benzoique,  Fr.  Cod. ; 
Sulfinide-benzoique,  Sucre  de  Houille,  Fr. ;  Benzoe- 
sauresulflmid,  Sycose,  Saceharol,  Toluolsiiss,  Zuckerin, 
O. ;  Sacarina,  Sp. 

Preparation. — This  artificial  sweetening  sub- 
stance, which  is  known  commonly  as  "  sac- 
charin," is  made  from  toluene  by  first  form- 
ing the   ortho-sulphonic  acid    CeEk   •<    r>jr     > 

from   this   the    sulphamide    C6H4  j    p-rx  ; 

from  this,  by  oxidation,  the  sulphamide-benzoic 
acid  CeH4  ■!  qq2^2,  of  which  the  anhy- 
dride is  the  official  compound.  When  dis- 
solved in  alkaline  hydroxide  solutions  the 
salt  of  the  sulphamide-benzoic  acid  is  formed  as 

(The  reader  is  referred  to 


CeH* 


{  COONa 
Soluble  Saccharin,  Part  II.) 

Properties. — A  white  powder,  melting  at 
200°  C.  with  partial  decomposition,  evolving 
the  odor  of  bitter  almonds.  It  is  soluble  in 
water,  from  which  it  can  be  crystallized;  also 
in  alcohol,  ether,  glycerin,  and  glucose.  Its 
taste  in  diluted  solutions  is  intensely  sweet,  so 
that  1  part  of  saccharin  will  sweeten  quite 
strongly  10,000  parts  of  water.  Saccharin 
may  be  detected  in  sugar  solutions  by  extract- 
ing with  ether,  evaporating,  and  fusing  the 
residue,  which,  if  saccharin,  will  melt  at  about 
220°  C,  and  fused  with  potassium  nitrate  and 
sodium  carbonate  will  show  sulphuric  acid.  The 
weight  of  BaS04  obtained  in  this  way  from 
100  Gm.  of  sugar  multiplied  by  0.785  will  give 
the  weight  of  saccharin  extracted. 

The  aqueous  solution  of  saccharin  has  a 
distinctly  acid  reaction  and  forms  salts.  Its 
most  remarkable  property  is  its  sweet  taste, 
which  is  said  to  be  three  hundred  times  more 
intense  than  that  of  sugar.  The  commercial 
product,  according  to  Pope,  frequently  contains 
para-sulphamide-benzoic  acid,  from  which  im- 
purity it  can  be  freed  by  recrystallization, 
acetone  being  used  as  the  solvent.  Hefelman 
has  furnished  a  process  for  assaying  saccharin. 
(See  Proc.  A.  Ph.  A.,  1895,  701.)  The  dif- 
ference in  melting  points  of  pure  saccharin  and 
para-sulphamide-benzoic  acid  is  also  used  for 
distinguishing  them;  the  former  melts  at  220° 
C.  and  the  latter  at  286.5°  C.  {Ph.  Cb.,  1896, 
279.) 

Saccharin  is  officially  described  as  "  a  white 
crystalline  powder,  nearly  odorless,  having  an 
intensely  sweet  taste  even  in  dilute  solutions. 
Soluble  in  250  parts  of  water,  and  in  25  parts 
of  alcohol,  and  but  slightly  soluble  in  ether  or 
chloroform  at  25°  C.  (77°  F.) ;  soluble  in  24 
parts  of  water  at  100°  C.  (212°  P.).  It  is 
easily  soluble  in  ammonia  water,  in  alkali  hy- 


droxide solutions,  and  in  a  solution  of  sodium 
bicarbonate,  with  the  evolution  of  carbon 
dioxide.  Heated  between  219°  and  220°  C. 
(426.2°  and  428°  F.)  it  melts,  and  at  higher 
temperatures  burns  with  an  odor  of  oil  of  bitter 
almond,  without  leaving  a  weighable  residue 
(absence  of  inorganic  impurities).  If  0.2  Gm. 
of  Benzosulphinide  be  dissolved  with  agitation 
in  10  Cc.  of  pure  sulphuric  acid,  and  the  solu- 
tion kept  at  a  temperature  of  from  48°  to 
50°  C.  (118.4°  to  122°  F.),  on  a  water-bath,  it 
should  not,  within  ten  minutes,  show  a  brown 
color  (absence  of  carbohydrates).  If  0.2  Gm. 
of  Benzosulphinide  be  dissolved  in  5  Cc.  of 
potassium  hydroxide  T.S.,  the  solution  should 
be  clear,  and  not  become  eolored,  even  on  pro- 
longed heating  (absence  of  glucose).  A  similar 
solution  mixed  with  5  Cc.  of  alkaline  cupric 
tartrate  V.S.  should  not,  on  heating,  deposit 
any  red  cuprous  oxide  (absence  of  glucose  or 
milk-sugar).  If  to  a  hot  aqueous  solution  of 
Benzosulphinide,  ferric  chloride  T.S.  be  added, 
drop  by  drop,  no  precipitation  or  violet  color 
should  appear  (absence  of  benzoic  or  salicylic 
acids)."   U.  S. 

The  British  Pharmacopoeia  furnishes  the  fol- 
lowing characters  and  tests:  "A  light,  white, 
minutely  crystalline  powder,  having  an  intensely 
sweet  taste  in  dilute  solutions.  When  heated 
it  fuses,  and  then  sublimes  with  partial  de- 
composition. It  is  soluble  in  400  parts  of  cold 
toater,  in  24  parts  of  boiling  water,  in  25  parts 
of  alcohol  (90  per  cent.),  and  but  slightly  in 
ether  or  chloroform.  It  is  very  soluble  in 
diluted  solution  of  ammonia;  also  in  solution  of 
sodium  bicarbonate,  with  evolution  of  carbonic 
anhydride.  A  warm  solution  of  sodium  bicar- 
bonate, when  neutralized  with  Gluside  and  evap- 
orated to  dryness,  yields  '  soluble  gluside '  or 
*  soluble  saccharin/  which  is  very  soluble  in 
water,  100  parts  of  Gluside  yielding  nearly  113 
parts  of  neutral  '  soluble  gluside.'  Neither 
Gluside  nor  soluble  gluside  is  blackened  by 
sulphuric  acid,  even  when  the  mixture  is  gently 
wanned  for  a  short  time  (absence  of  sugar, 
etc.).  On  evaporating  either  variety  with  ex- 
cess of  solution  of  potassium  hydroxide,  main- 
taining the  residue  in  a  state  of  semi-fusion  for 
a  few  minutes,  cooling,  dissolving  in  water, 
faintly  acidulating  with  hydrochloric  acid,  and 
adding  a  few  drops  of  test-solution  of  ferric 
chloride,  a  reddish-brown  or  purplish  color  is 
produced.  A  solution  of  0.5  gramme  of  Glu- 
side in  80  cubic  centimetres  of  warm  water,  set 
aside  for  12  hours,  deposits  tabular  crystals 
which  melt  between  426°  F.  and  428°  F.  (218.8° 
C.  and  220°  C.) ;  and  it  should  not,  even  when 
briskly  shaken,  deposit  crystals  melting  at  a 
higher  temperature  (absence  of  sulphamido- 
benzoic  acid)."  Br. 

Uses. — Taken  internally,  saccharin  is  rapidly 
absorbed  and  eliminated  unchanged  through  the 
kidneys.  It  is  almost  free  from  general  physio- 
logical activities,  Mosso  and  Aducco  having 
given  75  grains  to  a  man  without  sensible  effect. 
It  is  a  very  feeble  antiseptic  but  appears  to 
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have  no  action  upon  gastric  digestion.     On  ac- 
count of  its  lack  of  active  properties  and  its 
sweet  taste  it  affords  a  valuable  substitute  for 
y  sugar  in  diabetes,  obesity,  and  other  diseases  in 

which  that  food  is  contra-indicated.  Sac- 
charin may  either  be  administered  in  the  form 
of  solution  in  glycerin,  or  its  salt  may  be 
employed. 

Dose,  three  to  five  grains  (0.2  to  0.32  Gm.). 

BERBERIS.  U.  S. 

BERBERIS  [Berberis  Aquifolium,  Oregon  Grape  Root] 

( ber'be-rls ) 

"  The  rhizome  and  roots  of  Berberis  Aqui- 
folium Pursh,  and  other  species  of  Berberis 
(Fain.  Berberidacea)."  U.  S. 

Ko<ky  Mountain  Grape;  California  Barberry, 
Holly-leaf  Barberry. 

The  Oregon  grape  is  a  tall  shrub,  about  0  to 
7  feet  higb,  with  evergreen,  coriaceous,  bright 
and  shining  leaves,  and  baving  numerous  small, 
yellowish-green  flowers  in  the  early  Spring,  and 
later  clusters  of  purple  berries  containing  an 
acid  pulp.  It  is  a  native  of  the  mountain- 
states  on  both  the  east  and  west  sides  of  the 
Koekies.  (See  Berberis,  Part  II.)  For  a  de- 
scription of  the  bark  of  B.  artutata,  I).  C. 
(Nepaul  barberry),  hv  Hartwick,  see  I'll.  Rev., 
1896,  232. 

The  root  of  berberis  occurs  in  pieces  about 
a  foot  Long,  one-fourth  of  an  inch  thick, 
of  a  brownish  exterior,  hut  yellowish  within, 
yielding  a  bright  Lemon-colored  bitter  powder. 
It  is  officially  described  as  "  in  more  or  less 
knotty,  irregular  pieces  of  varying  Length  and 
from  3  to  L'O  Mm.  in  diameter;  hark  from  \  to 
2  .Mm.  thick;  wood  yellowish,  distinctly  radiate 
with  narrow  medullary  rays,  hard  and  tough; 
rhizome  with  a  small  pith;  odor  distinct;  taste 
Strongly  bitter.  Pieces  without  the  hark  should 
be  rejected."  U.  S. 

Berberis  contains  the  alkaloids  berbcrinc, 
C20H17NO4;  oxyacanihinc,  Ci8lli9N(  >3  •  and 
berbamine,  CwHisNOa,  together  with  phytos- 
terin,  gum,  fat,  resin  and  wax.  Bcrberine  and 
oxyacanthine  were  isolated  by  H.  B.  Par- 
sons (Ar.  R.,  1882,  83).  the  percentage  of  the 
former  is  said  to  be  2.35  and  of  the  latter  2.82. 
Jungk  and  Stubbe  investigated  the  alkaloids 
from  berberis,  and  found  that  the  three  alka- 
loids in  B.  Aquifolium  are  identical  with  those 
found  in  B.  vulgaris.  Riidel  examined  and  de- 
scribed these  alkaloids  (J.  C.  S.,  1892,  641). 
Gordin  and  Merrell  (Proc.  A.  Ph.  A.,  1901, 
228),  objected  to  the  method  of  Gaze  (Chem. 
Ch.,  1890,  590)  for  making  berberine  from 
acetone-berberine   (see  Hydrastis). 

Uses. — Both  the  berries  and  the  roots  of  the 
Berberis  Aquifolium  have  been  strongly  recom- 
mended by  various  clinicians  as  alterative,  laxa- 
tive, tonic,  and  diuretic;  very  useful  in  chronic 
syphilitic  and  scrofulous  cachexias,  in  chronic 
skin  diseases,  especially  of  the  scaly  type,  in 
the  convalescence  from  malarial  and  other 
fevers,    and    in    chronic    uterine    disease.     By 


some  they  are  believed  to  have  a  distinct  action 
upon  the  liver,  and  to  be  valuable  in  chronic 
hepatitis. 

Dose,  twenty  to  thirty  grains  (1.3  to  2  Gm.), 
of  the  fluidextract,  ten  to  thirty  minims  (0.6 
to  1.8  Cc). 

Off.  Prep. — Fluidextractum  Berberidis,  U.  S. 

BETANAPHTHOL.  U.  S.  (Br.) 

BETANAPHTHOL    [Naphtol.  Pharm.  1890,  Naphthol] 

(be-ta-naph'thol) 
C10H7OH  =  142.98 

"A  monatomic  phenol  occurring  in  coal-tar, 
but  usually  prepared  from  naphthalene.  Beta- 
naphthol should  be  kept  in  dark  amber-colored, 
well-stoppered  bottles."  U.  S.  "  Beta-naph- 
thol,  or  beta-mono-hydroxy-naphthalene,  C10 
H7OH,  is  usually  prepared  from  naphthalene- 
sulphonic  acid."    Br. 

Naphthol,  Br. :  p  -Naphthol,  Beta-mono-hydroxy- 
naphthalene,  [so-oaphthol :  Naphtol  p,  Fr.  Cod.; 
N'apbtholom,   /'.   a.;   Beta-Naphtholum,   G. ;  Naftol    8, 

Preparation. — On  digesting  four  parts  of 
naphthalene  with  three  parts  of  sulphuric  acid 
at  80°  C.  there  is  formed  a-  and  ft-naphthalene 
eulphonic  acids,  C10H7SO3II,  which  may  be  sep- 
arated by  means  of  the  barium  or  lead  salts. 
When  heated  with  sulphuric  acid,  the  a  acid 
passes  into  the  ft  variety;  therefore  the  latter 
acid  is  exclusively  produced  at  higher  tempera- 
tures (160°  ('.).  Both  of  the  naphthalene  sul- 
phonic  acids,  when  fused  with  alkaline  hydrox- 
ides, yield  the  corresponding  naphthols,  which 
are  designated  as  a- and  p-nophthol,  respectively. 
The  second  of  these,  beta  naphthol,  is  tlie  official 
naphthol,  C10H7OII.  ]\  hears  to  naphtha- 
lene the  same  relation  that  phenol  does  to 
benzene.  It  is  officially  described  as  in  "color- 
less or  pale  buff-colored,  shining  crystalline 
laminae  or  a  white  or  yellowish-white  crystalline 
powder,  having  a  faint  phenol-like  odor  and  a 
sharp  and  pungent  but  not  persistent  taste. 
Permanent  in  the  air.  Soluble  in  about  950 
parts  of  water,  and  in  0.61  part  of  alcohol  at 
25°  C.  (77°  P.);  in  about  75  parts  of  boiling 
water,  and  very  soluble  in  boiling  alcohol; 
easily  soluble  in  ether,  chloroform,  or  solutions 
of  alkali  hydroxides.  Betanaphthol  melts  at 
122°  C.  (251.6°  F.)  and  boils  at  286°  C.  (546.8° 
F.).  It  sublimes  readily  when  heated;  when 
in  alcoholic  or  aqueous  solution,  it  is  volatilized 
with  the  vapor  of  alcohol  or  water.  On  igni- 
tion it  leaves  no  residue.  It  is  neutral  to  litmus 
paper  which  has  been  moistened  with  alcohol. 
A  cold  saturated  aqueous  solution  of  Beta- 
naphthol when  mixed  with  ammonia  water  ex- 
hibits a  faint  bluish  fluorescence.  On  adding 
about  0.1  Gm.  of  Betanaphthol  to  about  5  Cc. 
of  an  aqueous  solution  of  potassium  hydroxide 
(1  in  4),  then  about  1  Cc.  of  chloroform,  and 
gently  warming  the  mixture,  the  aqueous  layer 
will  acquire  a  blue  tint,  chanjring  afterwards  to 
green  and  brown.  Ferric  chloride  T.S.  colors 
an  aqueous  solution  greenish,   and  after  some 
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time  causes  the  separation  of  white  flakes, 
which  turn  brown  upon  the  application  of  heat. 
Betanaphthol  should  dissolve  in  50  parts  of 
ammonia  water  without  leaving  a  residue 
(absence  of  naphthalene),  and  the  solution 
should  not  have  a  deeper  color  than  pale  yellow 
(absence  of  other  organic  impurities).  An 
aqueous  solution  of  Betanaphthol  on  the  addi- 
tion of  chlorinated  lime  should  show  a  pale 
yellow  color  and  not  a  dark  violet  (  distinction 
from,  and  absence  of,  alphanaphthol) .  An 
aqueous  solution  of  Betanaphthol  on  the  addi- 
tion of  a  few  drops  of  iodine  T.S.,  followed  by 
sodium  hydroxide  T.S.  in  excess,  should  show  no 
color  (distinction  from,  and  absence  of,  alpha- 
naphthol, which  produces  an  intensely  violet 
color.)"  U.  S. 

The  British  Pharmacopoeia  describes  it  as 
"  in  white  or  nearly  white  crystalline  laminae, 
or  in  powder.  It  has  a  sharp,  pungent  taste,  and 
an  odor  resembling  phenol.  Soluble  in  about 
1000  parts  of  cold  water,  in  75  parts  of  boiling 
water,  in  less  than  2  parts  of  cold  alcohol  (90 
per  cent.),  and  very  soluble  in  boiling  alco- 
hol (90  per  cent.),  ether,  chloroform  or  solu- 
tion of  sodium  hydroxide.  Melting  point  251.6° 
F.  (122°  C).  On  the  addition  of  1  drop  of 
solution  of  ammonia  to  a  hot  saturated  aqueous 
solution  of  Beta-naphthol  a  blue  fluorescence  is 
developed.  A  cold  saturated  aqueous  solution 
gives  a  white  turbidity  with  solution  of  chlo- 
rine, which,  on  the  addition  of  excess  of  solution 
of  ammonia,  gives  place  to  a  green  or  brown 
coloration.  0.1  gramme  of  Beta-naphthol  dis- 
solved in  10  cubic  centimetres  of  boiling  water, 
and  treated  with  10  drops  of  a  3  per  cent, 
aqueous  solution  of  ferric  chloride,  gives  a  white 
precipitate  becoming  brown,  but  not  violet 
(absence  of  alpha-naphthol).  Beta-naphthol 
should  be  neutral  to  litmus  paper  moistened 
with  alcohol  (90  per  cent.),  and  should  leave 
no  residue  on  heating  to  redness  (absence  of 
mineral  impurities)."  Br.  For  Yvon's  tests  to 
distinguish  between  alpha  and  betanaphthol,  see 
Proc.  A.  Ph.  A.,  1892,  955;  see  also  Chem. 
News,  1892,  18.  For  Liebman's  test  for  the 
presence  of  alphanaphthol,  see  M.  R.,  1897, 
281.1 


1  Alphanaphthol. — According  to  Maximovitch,  alpha- 
naphthol has  the  same  action  upon  pathogenetic 
germs  and  upon  the  higher  animals  as  has  beta- 
naphthol,  having  the  superiority  over  the  other  com- 
pound, however,  of  being  less  poisonous  to  the  higher 
animals  in  proportion  to  its  germicidal  power.  It 
may  be  used  in  the  same  strength  of  solution  and 
the  same  dose  as  Betanaphthol.  Alphanaphthol  has 
been  proposed  as  a  test  for  sugar  in  urine.  Posner 
and  Epenstein  have  studied  the  action  of  the  test, 
and  considered  it  to  be  free  from  many  of  the  objec- 
tions raised  against  other  tests  for  sugar.  The  test  de- 
pends upon  the  fact  that  a  solution  of  sugar,  in  the 
presence  of  pure  concentrated  sulphuric  acid  and  a 
solution  of  alphanaphthol,  gives  a  violet-colored  reac- 
tion, due,  according  to  Udransky,  to  the  separation 
of  furfurol.  This  reaction  occurs  not  only  with 
sugars,  but  with  all  carbohydrates  and  with  certain 
albuminoids  ;  hence  the  urine  must  he  free  from  albu- 
min. The  test  is  said  to  be  extremely  sensitive,  show- 
ing one-hundredth  of  one  per  cent,  of  sugar.  The 
urine  must  always  be  previously  diluted.  Winkler's 
test  for  hydrochloric  acid  in  the  stomach  is  performed 
as  follows  :  5  Gm.  of  alphanaphthol  are  dissolved  in 
100  Cc.  of  alcohol,  to  which  is  added  from  0.5  to  1.0 
Gm.  of  grape  sugar.      A  mixture  of  the  filtered  gastric 


Uses. — It  was  claimed  by  Bouchard  and 
Maximovitch  for  betanaphthol,  that  it  is  an 
active  germicide,  practically  non-toxic  to  the 
human  being.  More  recent  researches  seem, 
however,  to  show  that  while  it  is  extraordinarily 
free  from  poisonous  effects  upon  the  higher 
animals,  its  influence  on  pathogenetic  germs  is 
also  feeble.  In  internal  medicine  it  has  been 
used — in  dilatation  of  the  stomach  and  in  intes- 
tinal diseases  of  all  kinds — for  the  purpose  of 
checking  fermentative  changes  in  the  alimentary 
canal,  and  has  maintained  itself  as  one  of  the 
best  of  this  unsatisfactory  class  of  remedies. 
In  typhoid  fever  it  is  alleged  to  be  especially 
serviceable.  Externally,  it  has  been  used  dis- 
solved in  oil  or  alcohol  by  Kaposi  and  later  der- 
matologists in  the  treatment  of  eczema,  ichthyo- 
sis, favus,  and  other  skin  diseases.  Its  solution 
has  also  been  employed  largely  by  surgeons  for 
the  washing  out  of  pathological  cavities.  The 
employment  of  it  intravenously  or  by  the 
mouth,  for  the  purpose  of  destroying  germs 
in  the  blood  in  zymotic  diseases,  has  established 
its  non-utility  in  these  affections.  Large  doses 
of  it  are  likely  to  disturb  the  stomach.  The  fol- 
lowing formulas  may  be  used  in  making  the  so- 
lutions :  1,  Weak  solution,  for  parts  in  which 
mucous  membranes  are  exposed :  /3-naphthol,  5 
grammes;  alcohol  at  60°  F.,  1  liter.  2.  Ordi- 
nary solution :  /3-naphthol,  15  grammes ;  alcohol 
at  60°  F.,  1  liter.  3.  Strong  solution,  for  touch- 
ing diseased  portions  of  the  skin,  or  septic  ex- 
coriations: /3-naphthol,  15  to  500  grammes  per 
liter.  4.  Solution  for  interstitial  injections,  or 
closed  septic  cavities:  /3-naphthol,  5  grammes; 
alcohol  at  90°  F.,  33  grammes;  hot  distilled 
water,  to  make  100  cubic  centimeters;  filter, 
and  use  warm.  A  few  drops  may  be  injected 
into  indurated  glands  or  abscesses. 

Dose,  two  to  five  grains  (0.13  to  0.32  Gm.) 
best  administered  in  capsule. 

BISMUTHI  CITRAS.  U.  S. 

BISMUTH  CITRATE 

(bls-mu'tbi   cl'tras) 

BiC6H507  =  394.52 

"  Bismuth  Citrate  should  yield  not  less  than 
58  percent.,  nor  more  than  60  percent.,  of  pure 
bismuth  oxide."  U.  S. 

Citrate  of  Bismuth  ;  Bismuthum  Citricum  ;  Citrate 
de  Bismuth,  Fr. ;  Citronensaures  Wismuth,  Wismut- 
citrat,    Citronensaures    Wismutoxyd,    G. 

juice  is  then  evaporated  with  a  few  drops  of  the 
reagent  in  a  porcelain  dish  on  a  water  bath  :  if 
free  hydrochloric  acid  be  present,  a  bluish-violet  mar- 
ginal zone  will  appear  and  rapidly  become  inky  black. 

Various  compounds  of  naphthol  have  been  proposed 
in  medicine.  The  substance  recommended  by  Polail- 
lon,  under  the  name  of  microcidin,  as  being  ten  times 
more  powerful  than  phenol  and  less  toxic  than  beta- 
naphthol, is  said  to  be  sodium  naphthol.  (Helbing's 
Mod.  Mat.  Med.,  79.) 

Betol  (or  p  -naphthyl  salicylate)  is  specially  treated 
under  Part  II. 

Benzonaphthol ;  or  Q-naphthyl  benzoate,  is  a  com- 
pound of  benzoyl  and  P  -naphthol,  which  in  the  intes- 
tinal tract,  theoretically  at  least,  is  split  up  into 
these  constituents.  It  has  been  given  in  doses  of  from 
ten  or  fifteen  grains  up  to  ninety  grains  a  day.  (See 
Benzonaphthol,  Part  II.) 


( 
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Bismuthi  Citras. — Bismuthi  et  Ammonii  Citras. 


PART  I. 


*  u  Bismuth  Subnitrate,  one  hundred  grammes 
[or  3  ounces  aw,  231  grains] ;  Citric  Acid, 
seventy-five  grammes  [or  2  ounces  aw,  282 
grains] ;  Distilled  Water,  a  sufficient  quantity. 
Mix  the  Bismuth  Subnitrate  and  the  Citric  Acid 
with  four  hundred  cubic  centimeters  [or  13£ 
fluidounces]  of  Distilled  Water,  and  heat  on  a 
bath  of  boiling  water,  with  frequent  stirring, 
until  a  drop  of  the  mixture  yields  a  clear  solu- 
tion with  ammonia  water.  Then  add  five  thou- 
sand cubic  centimeters  [about  11  pints]  of 
Distilled  Water,  allow  the  suspended  matter  to 
deposit,  wash  the  precipitate,  first  by  decanta- 
tion,  and  afterwards  on  a  strainer,  with  Dis- 
tilled Water,  until  the  washings  are  tasteless, 
and  dry  the  residue  at  a  gentle  heat."  U.  S. 

As  citric  acid  (HsCsHsO?)  is  tribasic,  one 
atom  of  bismuth,  being  trivalent,  will  exactly 
replace  the  three  hydrogen  atoms  of  the  citric 
acid  and  form  a  neutral  bismuth  citrate.  When 
bismuth  subnitrate  is  boiled  with  a  solution  of 
citric  acid  it  is  decomposed,  the  nitric  acid 
is  replaced  by  the  citric  acid,  and  the  insoluble 
bismuth  citrate  is  formed;  the  completion  of 
the  process  is  known  by  the  mixture  yielding  a 
clear  solution   with  ammonia   water. 

Properties.— It  is  officially  described  as  "  a 
white,  amorphous  or  micro-crystalline  powder, 
odorless  and  tasteless,  and  permanent  in  the 
air.  Insoluble  in  water  or  alcohol,  but  soluble 
in  ammonia  water,  and  in  solutions  of  alkali 
citrates.  When  strongly  heated  the  salt  chars, 
and,  on  ignition,  leaves  ■  more  or  Lesf  black- 
ened residue  having  a  yellow  surface,  and  solu- 
ble in  warm  nitric  acid;  this  solution,  when 
dropped  into  a  huge  BXCeei  of  water,  occasions 
a  white  turbidity.  A  solution  of  J  Gin.  of  Bis- 
muth Citrate  in  ammonia  water,  when  treated 
with  hydrogen  sulphide  in  excess,  yields  s  black 
precipitate.  If  the  filtrate  from  the  latter  be 
deprived  by  heat  of  the  excess  of  hydrogen  sul- 
phide and  cooled,  a  portion  of  it  boiled  with  an 
excess  of  lime  water,  yields  a  white  precipitate. 
If  another  portion  of  the  cooled  filtrate  be  mixed 
with  an  equal  volume  of  concentrated  sulphuric 
acid,  and  again  cooled,  no  brown  or  brownish- 
black  color  should  appear  around  a  crystal  of 
ferrous  sulphate  dropped  into  the  liquid  (limit 
of  nitrate).  Three  Gm.  of  Bismuth  Citrate, 
after  ignition,  should  not  respond  to  Betten- 
dorf's  Test  for  arsenic  (see  Part  III,  Test  No. 
16).  If  3  Gm.  of  the  salt  be  ignited,  the  resi- 
due dissolved  in  just  a  sufficient  quantity  of 
warm  nitric  acid,  and  the  solution  poured  into 
100  Cc.  of  water,  a  white  precipitate  is  pro- 
duced. If  the  filtrate  separated  from  this  pre- 
cipitate be  evaporated  on  a  water-bath  to  30 
Cc,  the  liquid  again  filtered,  and  the  new  fil- 
trate divided  into  portions  of  5  Cc.  each,  these 
should  respond  to  the  tests  for  purity  described 
under  Bismuthi  Subcarbonas  (absence  of  lead, 
copper,  silver,  chlorides,  and  sulphates).  If 
1  Gm.  of  Bismuth  Citrate  be  thoroughly  ignited 
in  a  porcelain  crucible,  and,  after  cooling,  5  Cc. 
of  nitric  acid  be  added  to  the  residue,  drop  by 
drop,     warming     until     complete     solution     is 


effected,  then  evaporating  to  dryness,  and  again 
igniting,  a  residue  of  bismuth  oxide  should  be 
left  weighing  not  less  than  0.58  Gm.  nor  more 
than  0.6  Gm."  U.  S. 

Uses — This  salt  is  employed  solely  for 
pharmaceutical  purposes. 

Off.  Prep. — Bismuthi  et  Ammonii  Citras,  U.  8. 

BISMUTHI  ET  AMMONII  CITRAS. 
U.  S. 

BISMUTH  AND  AMMONIUM  CITRATE 
[Bismuth  Ammonio-Citrate] 

(bls-niu'thi  H  am-mo'ni-I  ci'tras) 

"  Bismuth  and  Ammonium  Citrate  should 
yield  not  less  than  48  percent,  of  pure  bis- 
muth oxide."  U.  S. 

Bismuthi  Ammonio-citras ;  Bismuthum  CMtrienm 
Ammoniatum  ;  Citrate  of  Bismuth  and  Ammonium; 
Citrate  de  Bismuth  et  d'Ammoniaque.  Fr. ;  (Mtronen- 
snures  Wismutoxyd  Ammonium  ;  Wismutammoncitrat, 
Cltroneusaures  Wismutammonlum,   O. 

•"Bismuth  Citrate,  one  hundred  grammes 
[or  .'}  ounces  av.,  231  grains] ;  Ammonia  Water, 
Distilled  Water,  each,  a  sufficient  quantity. 
Mix  the  Bismuth  Citrate  with  two  hundred 
cubic  centimeters  [or  (i  fluidounces,  366  minims] 
of  Distilled  Water  and  rub  it  to  a  smooth  paste, 
lieat  the  mixture  on  B  water-bath,  and  gradu- 
ally add  Ammonia  Water  until  the  salt  is  dis- 
solved and  the  liquid  is  neutral  or  has  only  a 
faintly  alkaline  reaction.  Then  filter  the  solu- 
tion, evaporate  it  on  a  water-bath  to  a  syrupy 
consistence,  and  spread  it  upon  plates  of  glass, 
so  that,  when  dry,  the  salt  may  be  obtained  in 
scales.  Keep  the  product  in  amber-colored,  well- 
stoppered  bottles,  protected  from  light."  U.  S. 
The  British  Pharmacopoeia  (1898)  does  not 
nize  this  salt,  which  has  been  used  quite 
extensively  during  the  last  twenty  years,  princi- 
pally for  preparing  extemporaneously  the  Lon- 
don Liquor  Bismuthi  originally  suggested  by 
Schacht.  (See  Liquor  Bismuthi  et  Ammonias 
(  it ratis.) 

Properties.— The  U.  S.  Pharmacopoeia  (8th 
Hew)  describes  it  as  in  "shining,  pearly  or 
translucent  scales,  odorless,  having  a  metallic 
taste,  and  becoming  opaque  with  loss  of  am- 
monia on  exposure  to  the  air.  Very  soluble  in 
water,  and  sparingly  soluble  in  alcohol.  When 
strongly  heated  the  salt  fuses,  and  finally  leaves 
a  blackened  residue,  having  a  yellow  surface, 
and  soluble  in  warm  nitric  acid.  The  acid 
solution,  when  dropped  into  a  large  excess  of 
water,  occasions  a  white  turbidity.  The  aqueous 
solution  of  the  salt  is  neutral  or  faintly  alka- 
line to  litmus  paper.  When  boiled  with  a  slight 
excess  of  sodium  hydroxide  T.S.  it  evolves  am- 
monia, and  its  aqueous  solution,  when  treated 
with  hydrogen  sulphide,  yields  a  black  precipi- 
tate. If  the  filtrate  from  the  latter  be  deprived 
by  heat  of  the  excess  of  hydrogen  sulphide  and 
cooled,  a  portion  of  it,  boiled  with  an  excess 
of  lime  water,  yields  a  white  precipitate.  If 
another  portion  of  the  cooled  filtrate  be  mixed 
with  an  equal  volume  of  concentrated  sulphuric 
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acid  (free  from  nitrous  compounds)  and  again 
cooled,  no  brown  or  brownish-black  color  should 
appear  around  a  crystal  of  ferrous  sulphate 
dropped  into  the  liquid  (absence  of  nitrate). 
If  3  Gm.  of  the  salt  be  ignited  and  the  residue 
dissolved  in  just  a  sufficient  quantity  of  warm 
nitric  acid,  and  the  solution  poured  into  100 
Cc.  of  water,  a  white  precipitate  is  produced. 
If  the  filtrate  separated  from  this  precipitate  be 
evaporated  on  a  water-bath  to  30  Cc,  the 
liquid  again  filtered,  and  the  new  filtrate 
divided  into  portions  of  5  Cc.  each,  these 
should  respond  to  the  tests  for  purity  de- 
scribed under  Bismuthi  Subcarbonas.  Three 
Gm.  of  Bismuth  and  Ammonium  Citrate,  after 
ignition,  should  not  respond  to  Bettendorf's 
Test  for  arsenic  (see  Part  III,  Test  No.  16).  If 
1  Gm.  of  Bismuth  and  Ammonium  Citrate  be 
thoroughly  ignited  in  a  porcelain  crucible,  and 
if,  after  cooling,  5  Cc.  of  nitric  acid  be  added  to 
the  residue,  drop  by  drop,  warmed  until  com- 
plete solution  is  effected,  then  evaporated  to 
dryness,  and  again  ignited,  the  residue  of  bis- 
muth oxide  should  weigh  not  less  than  0.48  Gm." 
U.  S.  As  frequently  seen  in  commerce  it  is 
not  entirely  soluble  in  water;  this  is  due  to  the 
loss  of  ammonia  through  exposure,  and  a  few 
drops  of  ammonia  water  added  to  the  turbid 
solution  are  generally  sufficient  to  restore  its 
transparency.  The  Committee  of  Revision  very 
properly  omitted  to  give  its  chemical  formula, 
as  it  is  by  no  means  proved  that  it  has  a  definite 
composition.  It  is  believed  by  some  to  be  a 
true  double  citrate,  BiCeHsOTfNH^aCeHsO?. 
On  the  other  hand,  Bartlett  (Zeit.  An.  Chem., 
1865,  p.  305)  obtained  on  evaporation  of  the 
ammoniacal  solution  BiC6Hs07.NH3  -f-  3HaO, 
and  Rother  (Jahresb.,  1876,  p.  564)  obtained  on 
crystallizing  from  warm  ammonia  BiCeHsO?. 
3NH3  +  3HsO.  "Ten  grains  dissolved  in 
water,  and  treated  with  sulphuretted  hydrogen 
in  excess,  yield  a  precipitate  which,  when 
washed  and  dried,  weighs  about  six  and  a  half 
grains."   Br.  (1885). 

Uses — This  salt  differs  from  the  older  prepa- 
rations of  bismuth  in  its  solubility,  and  prob- 
ably is  for  this  reason  more  rapid,  more  astrin- 
gent, and  more  irritant  in  its  action.  In  cases 
of  irritation  or  inflammation  of  the  gastro- 
intestinal mucous  membrane  it  is  very  much 
inferior  to  the  insoluble  preparations,  but  when 
there  is  relaxation  with  excessive  discharges  it 
may  usefully  be   employed. 

Dose,  one  to  three  grains  (0.065  to  0.20  Gm.). 

BISMUTHI  OXIDUM.  Br. 

BISMUTH  OXIDE 

(biij-mu'thl  ox'i-dum) 

Bi203  =  461.44 

"  Bismuth    Oxide,    Bi203,    may   be   prepared 

by  boiling  bismuth  oxynitrate  with  solution  of 

sodium  hydroxide."    Br. 

Bismuth  Trioxide  :  Bismuthum  Oxydatum.  Oxydum 
Bismuthicum  ;  Oxyde  de  Bismuth,  Fr.:  Wismutoxyd, 
O. 


Bismuth  subnitrate  is  decomposed  by  solution 
of  sodium  hydroxide  in  this  process,  bismuth  hy- 
droxide being  formed,  which  is  precipitated, 
while     sodium     nitrate     remains     in     solution. 

2BiN04.HaO  +  2NaHO  = 

Bia6HO  (or  Bi20a.3H20)+2NaN03 
At  the  temperature  of  100°  C.  (212°  F.)   the 
bismuth    hydroxide    is    decomposed,    water    is 
liberated,  and  the  anhydrous  oxide  is  left. 

Properties. — Bismuth  oxide  is  a  powder  of  a 
dull  lemon-yellow  color,  insoluble  in  water,  but 
soluble  without  effervescence  in  nitric  acid,  mixed 
with  half  its  volume  of  water.  The  British 
Pharmacopoeia  1898  describes  it  as  "  a  slightly 
brownish-yellow  powder.  It  should  answer  to 
the  general  characters  and  tests  enumerated 
under  '  Bismuth  Oxycarbonate.'  Each  gramme 
should  yield  1.1  grammes  of  bismuth  sulphide. 
Heated  to  incipient  redness  it  is  scarcely  dimin- 
ished in  weight  (absence  of  bismuth  oxycar- 
bonate, bismuth  oxynitrate,  and  moisture)."  Br. 

Uses — Bismuth  oxide  resembles  bismuth  sub- 
nitrate  in  its  medicinal  properties,  and  may  be 
administered  in  similar  doses. 

Dose,  from  ten  to  thirty  grains  (0.65  to  2.0 
Gm.). 

BISMUTHI  SUBCARBONAS.  U.  S.  (Br.) 

BISMUTH  SUBCARBONATE 

( blij-mu'thi  sub-car'bo-nas ) 

"  Bismuth  Subcarbonate  should  yield  not  less 
than  90  percent,  of  pure  bismuth  oxide."  U.  S. 
"Bismuth  Oxycarbonate,  (Bia0aC03)a,Ha0, 
may  be  prepared  by  the  interaction  of  bismuth 
nitrate   and   ammonium   carbonate."    Br. 

Bismuthi  Carbonas,  Br.,  Carbonate  of  Bismuth  , 
Oxycarbonate  of  Bismuth,  Bismuthyl  carbonate  ;  Bis- 
muthum Subearbonicum,  Subcarbonas  Bismuthicus ; 
Souscarbonate  de  Bismuth,  Fr. ;  Basisches  Kohlen- 
saures   Wismutoxyd,   Wismutsubcarbonat,   O. 

A  process  for  this  salt  is  no  longer  official; 
that  of  the  U.  S.  P.  1870  is  given  below.* 


1 "  Take  of  Bismuth,  in  pieces,  two  troyounces ; 
Nitric  Acid  eight  troyounces  and  a  half;  Water  of 
Ammonia  five  fluidounces ;  Carbonate  of  Sodium  ten 
troyounces ;  Distilled  Water  a  sufficient  quantity.  Mix 
four  troyounces  and  a  half  of  the  Nitric  Acid  with 
four  fluidounces  of  Distilled  Water  in  a  capacious 
glass  vessel,  and,  having  added  the  Bismuth,  set  the 
whole  aside  for  twenty-four  hours.  Dilute  the  result- 
ing solution  with  ten  fluidounces  of  Distilled  Water, 
stir  it  thoroughly,  and,  after  twenty-four  hours,  filter 
through  paper.  To  the  filtered  liquid,  previously 
diluted  with  an  equal  measure  of  Distilled  Water, 
slowly  add  the  Water  of  Ammonia,  constantly  stirring. 
Transfer  the  whole  to  a  strainer,  and  after  the  pre- 
cipitate has  been  drained,  wash  it  with  two  pints  of 
Distilled  Water,  and  drain  it  again.  Then  place  the 
precipitate  In  a  proper  vessel,  add  the  remainder  of 
the  Nitric  Acid,  and  afterwards  four  fluidounces  of 
Distilled  Water,  and  set  the  solution  aside.  At  the 
end  of  twenty-four  hours,  filter  through  paper.  Dis- 
solve the  Carbonate  of  Sodium  in  twelve  fluidounces 
of  Distilled  Water,  with  the  aid  of  heat,  and  filter 
the  solution  through  paper.  To  this,  when  cold, 
slowly  add  the  solution  of  nitrate  of  bismuth,  with 
constant  stirring.  Transfer  the  whole  to  a  strainer, 
and  after  the  precipitate  has  been  drained,  wash 
it  with  Distilled  Water  until  the  washings  pass 
tasteless.  Lastly,  press,  dry  It  on  bibulous  paper 
with  a  gentle  heat,  and  rub  It  into  powder."  U.  8. 
1870. 
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Bismuthi  Subcarbonas. 


PART    I. 


This  preparation  was  first  made  official  in 
the  18G0  edition  of  the  U.  S.  Pharmacopoeia. 
As  metallic  bismuth  generally  contains  arsenic, 
it  is  very  important  to  provide  that  this  should 
be  left  behind,  in  the  processes  for  making  its 
medicinal  preparations.  It  is  on  this  account 
that  the  formula  of  the  U.  S.  P.  1870  was  so 
elaborate.  The  bismuth  is  first  dissolved  in 
nitric  acid,  a  portion  of  which  oxidizes  the 
metal,  with  the  evolution  of  nitrous  vapors, 
while  another  portion  combines  with  the  oxide 
produced  to  form  bismuth  nitrate.  At  the  same 
time  the  arsenic  is  also  oxidized  at  the  expense 
of  the  nitric  acid,  and  unites  with  a  portion 
of  the  oxidized  metal  so  as  to  produce  bismuth 
arsenate.  Both  of  these  salts,  therefore,  are 
contained  in  the  solution,  which  is  very  concen- 
trated. Both  have  the  property,  when  their 
solution  is  diluted  with  water,  of  separating 
into  two  salts,  one  an  insoluble  subsalt  which  is 
deposited,  and  the  other  a  soluble  acid  salt  which 
is  held  in  solution.  But  the  arsenate  is  more 
disposed  to  the  change  than  the  nitrate,  and 
requires  for  the  purpose  a  smaller  amount  of 
water  of  dilution.  Hence  the  first  direction, 
after  the  metal  has  been  dissolved,  is  to  add  a 
moderate  quantity  of  distilled  water,  insuffi- 
cient to  cause  the  decomposition  of  the  nitrate. 
From  this  diluted  solution  the  insoluble  subar- 

senate  is  slowly  deposited,  so  as,  in  the  course 
of  twenty-four  hours,  to  free  it  almost  if  not 
entirely  from  the  poisonous  metal.  This  is 
separated  by  filtration,  and  the  solution  is  now 

diluted  with  a  much  larger  quantity  of  distilled 
water,  which  causes  a  copious  deposition  of 
bismuth  subnitrate.  But,  in  order  not  to  waste 
the  acid  nitrate  remaining  in  solution,  this  is 
decomposed  by  ammonia,  which  takes  most  of 
the  nitric  acid,  and  precipitates  the  bismuth 
combined  with  the  remainder,  in  the  form  of 
subnitrate.  The  whole  of  the  precipitated  sub- 
nitrate,  thus  freed  from  arsenic,  is  redissolved 
in  nitric  acid,  and  the  solution  of  the  nitrate 
now  obtained,  being  diluted  with  just  so  much 
water  as  to  produce  a  commencing  precipita- 
tion of  subnitrate,  is  freed  by  altering  from  the 
small  quantity  formed,  and  slowly  added  to  a 
solution  of  sodium  carbonate.  An  interchange 
takes  place:  sodium  nitrate  and  bismuth  car- 
bonate are  formed,  the  former  of  which  re- 
mains in  solution,  and  the  latter  is  deposited. 
This  part  of  the  process  tends  still  further 
to  get  rid  of  the  arsenic,  for  if  any  of  the 
arsenic  acid  or  bismuth  arsenate  existed  in  the 
solution  the  poisonous  acid  would  combine  with 
the  soda,  and,  thus  forming  a  soluble  salt,  would 
be  retained  by  the  water.  Nothing  now  remains 
but  to  wash,  dry,  and  powder  the  precipitate. 

The  British  ("1885)  process  (see  U.  S.  D., 
17th  ed.,  p.  265)  is  more  simple,  because,  using 
bismuth  already  purified,  it  is  without  the  pre- 
liminary measures  taken  in  the  U.  S.  process  to 
separate  the  arsenic. 

Properties. — Bismuth  subearbonate  is  "  a 
white  or  pale  yellowish-white  powder,  of  some- 
what varying  chemical  composition,  odorless  and 


tasteless,  and  permanent  in  the  air.  Insoluble 
in  water  or  alcohol,  but  completely  soluble  in 
nitric  or  hydrochloric  acid,  with  copious  effer- 
vescence. When  heated  to  redness  the  salt  loses 
water  and  carbon  dioxide,  and  should  leave 
not  less  than  90  percent,  of  a  yellow  residue, 
which  is  soluble  in  nitric  or  hydrochloric  acid 
and  blackened  by  hydrogen  sulphide  T.S."  U.  S. 
Its  sp.  gr.  is  about  4.  It  effervesces  with  acids, 
and,  when  exposed  to  heat,  loses  9.5  per  cent, 
of  its  weight  (U.  S.  1870)  in  consequence  of 
the  escape  of  carbon  dioxide,  and  is  converted 
into  the  anhydrous  trioxide,  of  a  light  yellow 
color.  When  mixed  with  sulphuric  acid,  and 
subjected  to  Marsh's  test,  it  should  yield  no 
arsenic,  or  merely  a  trace. 

Tests.—"  If  a  solution  of  0.3  Gm.  of  the  salt 
in  10  Cc.  of  diluted  nitric  acid  be  treated  with 
0.1    Cc.    of    tenth-normal    silver    nitrate    V.S., 
and  the  precipitate,  if  any,  removed  by  filtra- 
tion, the  clear  filtrate  should  remain  unaffected 
by   the    further  addition   of   the   reagent    (limit 
of  chlorides).     If  3  Gm.  of  the  salt  be  dissolved 
in  just   a  sufficient  quantity   (about  4  Cc.)   of 
warm  nitric  acid,  and  the  solution   poured  into 
100  Cc.  of  water,  a  white  precipitate  is  produced. 
After  altering,  and  evaporating  the  lilt  rate  on 
a   water-bath   to   30   Cc.,   again   filtering,   and 
dividing  this  filtrate  into  portions  of  5  Cc.  each, 
tln-se   should    respond   to   the   following   tests: 
On  mixing  one  portion  with  an  equal  volume 
of  diluted  sulphuric  acid,  it  should  not  become 
cloudy  (absence  of  lead).    If  another  portion 
be  precipitated  with  a  slight  excess  of  ammonia 
water,    the    supernatant    liquid    should    not   ex- 
hibit a  bluish  tint   (absence  of  copper).     Other 
portions  should   not  be  affected  by  barium  ni- 
trate   T.S.    [sulphate),    nor   yield   with    hydro- 
chloric acid  a  precipitate  which  is  insoluble  in  a 
slight  excess  of  the  latter  (silver).     If  1  Gm. 
of  the  salt  he  boiled  with  10  Cc.  of  a  mixture 
of   equal    parts   of   acetic  acid   and   water,   the 
solution  cooled  and  filtered,  and  the  filtrate  freed 
from    bismuth    by    hydrogen    sulphide,    boiled, 
and  again  filtered,  the  last  filtrate  should leaveno 
residue  on  evaporation  (absence  of  alkalies  and 
alkali  earths).     On   boiling  1   Gm.  of  the  salt 
with    10    Cc.   of   potassium   hydroxide   T.S.,  it 
should   not   evolve   the   odor  of   ammonia.     If 
0.05  Gm.  of  Bismuth  Subearbonate  be  agitated 
with  5  Cc.  of  a  mixture  of  equal  parts  of  water 
and  ferrous  sulphate  T.S.,  and  then  cautiously 
poured  over  5  Cc.  of  sulphuric  acid  (free  from 
nitrous   compounds),   so    as   to    form    a    layer 
above,   no   brownish-red   zone   should   form   at 
the  line  of  contact  of  the  two  liquids  (limit  of 
~ul, titrate).      Two    Gm.    of    Bismuth    Subear- 
bonate should  not  respond  to  Bettendorf's  Test 
for  arsenic   (see  Part  III,  Test  No.  16).    If 
1  Gm.  of  Bismuth  Subearbonate  be  thoroughly 
ignited  at  red  heat  in  a  porcelain  crucible,  the 
residue  of  bismuth  oxide  should  weigh  not  less 
than  0.9  Gm."  U.  S.    The  British  Pharmacopoeia 
describes   it    as    follows:    "A    whitish    powder, 
the     general    chemical     characters     and     reac- 
tions  of   which   are   similar   to   those    of   Bis- 
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muth  Oxide  and  Bismuth  Oxynitrate.  All 
three  compounds  are  heavy  powders  insolu- 
ble in  water,  but  soluble  in  nitric  acid 
diluted  with  half  its  bulk  of  water.  Each 
yields  the  reactions  characteristic  of  bismuth. 
When  either  is  dissolved  in  a  little  hydrochloric 
acid,  the  solution  diluted  with  water  slightly 
acidulated  with  the  same  acid,  and  then  excess 
of  hydrogen  sulphide  passed  through  the  liquid, 
a  brownish-black  precipitate  of  bismuth  sul- 
phide falls.  This  precipitate,  when  rapidly 
washed  on  a  counterpoised  filter  with  water,  and 
quickly  dried  at  212°  F.  (100°  C),  serves  for 
the  estimation  of  the  amount  of  bismuth  present 
in  the  compound.  These  bismuth  salts,  when 
suitably  treated,  should  yield  no  characteristic 
reaction  with  the  tests  for  silver,  lead,  copper, 
arsenium,  iron,  zinc,  calcium,  magnesium,  chlo- 
rides, or  sulphates,  nor  with  the  tests  for  sele- 
nium or  tellurium.  Bismuth  Oxyearbonate 
affords  the  reactions  characteristic  of  carbon- 
ates, but  not  more  than  the  slightest  reactions 
with  the  tests  for  nitrates.  Each  gramme  of 
it  should  yield  0.99  gramme  of  bismuth  sul- 
phide when  treated  as  described  above."   Br. 

Uses. — This  salt  was  brought  into  notice  by 
Hannon  of  Brussels  (Ann.  Ther.,  1857,  214),  on 
the  ground  that  it  was  more  tonic  than  the 
subnitrate;  it  is,  however,  exactly  equivalent  to 
the  latter  salt  in  therapeutic  action. 

Dose,  ten  to  thirty  grains  (0.65  to  2.0  Gm.). 

Off.  Prep. — Trochiscus  Bismuthi  Compositus, 
Br. 

BISMUTHI  SUBGALLAS.  U.  S. 

BISMUTH  SUBGALLATE 

( bis-mu'thi  sub-gal'las ) 

"  Bismuth  Subgallate  should  yield  not  less 
than  52  percent.,  nor  more  than  57  percent., 
of  pure  bismuth  oxide."    U.  S. 

Dermatol ;  Bismuthyl  Gallate ;  Gallate  Basique  de 
Bismuth,  Fr.  Cod.  ;  Sousgallate  de  Bismuth,  Fr. ;  Bis- 
mutum  subgallicum,  P.  O. ;  Basisches  Wismutgallat, 
Q.;  Gallato  basico  de  bismuto,  Sp. 

Preparation. — Bismuth  Subgallate  was  orig- 
inally prepared  by  Bley  in  1841;  Fischer  again 
prepared  and  described  it  in  1891.  It  was 
introduced  to  the  medical  profession  under  the 
proprietary  name  of  "  Dermatol,"  but  as  it  was 
found  to  be  bismuth  monogallate,  it  is  now 
known  under  its  chemical  name.  Its  composi- 
tion has  been  stated  tobeC6H2(OH)3.COOBi(0 
H)2.  F.  T.  Greene  proposes  the  following  pro- 
cess. Normal  bismuth  nitrate,  1  oz.  av. ;  glacial 
acetic  acid,  2  fl.  oz.  or  q.  s.;  gallic  acid,  250 
grains.  Dissolve  the  normal  bismuth  nitrate 
in  the  glacial  acetic  acid ;  add  a  pint  of  water. 
If  bismuth  salts,  should  precipitate,  add  more 
glacial  acetic  acid  until  clear.  Filter  off  impuri- 
ties. Dissolve  the  gallic  acid  in  a  pint  of  warm 
water;  mix  the  solutions;  allow  the  precipitate 
to  subside;  decant;  wash  by  decantation  with 
warm  water  until  washings  no  longer  show  acid 
reaction.  Dry  at  100°  C. ;  rub  to  powder.  See 
Ph.  Bund.,  1896,  85;  Ph.  Ztg.,  1901,  1033. 

(16) 


Properties — It  is  officially  described  as  "  an 
amorphous,    bright    yellow    powder,    somewhat 
variable  in  chemical  composition,  without  odor 
or  taste,  and  permanent  in  the  air.     Insoluble 
in   water,    alcohol,    and   ether;    readily   soluble 
with  decomposition  in  hydrochloric,  nitric,  and 
sulphuric   acids,   if  these  be  heated;   insoluble 
in  very  dilute  mineral  acids;  readily  soluble  in 
solutions  of  the  alkali  hydroxides,   forming  a 
clear    yellow-colored    solution,    which    rapidly 
changes  to  a  deep  red.     When  heated  to  120° 
C.  (248°  F.)  the  salt  loses  from  5  to  7  percent, 
of  water,  and  on  subsequent  heating  to  redness 
it  at  first  chars,  finally  leaving  a  yellow  residue, 
which  is  soluble  in  hydrochloric  and  nitric  acids 
and  is  blackened  by  ammonium  sulphide  T.S. 
Upon  thoroughly  agitating  0.1  Gm.  of  Bismuth 
Subgallate  with  an  excess  of  hydrogen  sulphide 
T.S.,  a  black  precipitate  results;  upon  filtering 
and  then  boiling  the  filtrate  to  remove  the  dis- 
solved  gas,    the   cold   filtrate,    after   the    addi- 
tion  of   1   drop   of   ferric   chloride    T.S.,   will 
assume  a  blue-black  coloration.     If  0.5  Gm.  of 
the  salt  be  well  shaken  with  5  Cc.  of  alcohol 
and  filtered  at  once,  the  filtrate  should  not  turn 
moistened  blue  litmus   paper  red    (absence  of 
free  gallic  acid).     If  0.5  Gm.  of  Bismuth  Sub- 
gallate be  well  mixed  with  5  Cc.  of  diluted  sul- 
phuric  aeid,   5    Cc.    of   ferrous   sulphate   T.S. 
added,  and  this  mixture  cautiously  poured,  with- 
out shaking,  over  5  Cc.  of  sulphuric  acid  (free 
from  nitrous  compounds)   contained  in  a  test- 
tube,  no  brown  ring  should  form  after  standing 
for  ten  minutes   (limit  of  nitrate).     If  3  Gm. 
of  Bismuth  Subgallate  be  ignited  in  a  porcelain 
crucible,  and,  after  cooling,  nitric  acid  be  cau- 
tiously  added   to    the   residue    drop    by    drop, 
warming  until  it  is  dissolved,  then  evaporating 
to  dryness  and  again  igniting  and  cooling,  the 
residue,    after    cautiously    dissolving    in    nitric 
acid  by  the  aid  of  gentle  heat,  should,  after  con- 
centrating to  about  4  Cc,  be  poured  into  100 
Cc.   of  water,   and  after  filtering  and   evapo- 
rating the  filtrate  on  a  water-bath  to  30  Cc, 
again  filtering,   and   dividing  this   filtrate   into 
portions  of  5   Cc,   then  each   of  these  should 
respond    to    the    tests    for    purity    described 
under  Bismuthi  Subcarbonas.     The  residue  re- 
sulting from  the  ignition  and  subsequent  treat- 
ment of  2  Gm.  of  the  salt,  as  described  below, 
should   not   respond   to   Bettendorf's   Test   for 
arsenic    (see   Part   III,    Test   No.    16).     If   1 
Gm.    of    Bismuth    Subgallate    be    thoroughly 
ignited    in    a    porcelain    crucible,    and,    after 
cooling,  5   Cc  of  nitric  acid  be  added  to  the 
residue,  drop  by  drop,  warming  until  complete 
solution  has  been  effected,  this,  upon  evaporat- 
ing to  dryness  and  again  igniting,  should  leave 
a  residue  of  bismuth  oxide  weighing  not  less 
than  0.52  Gm.  nor  more  than  0.57  Gm."    U.  S. 
Uses. — Bismuth  subgallate  was  originally  in- 
troduced into  medicine  as  a  substitute  for  iodo- 
form in  the  treatment  of  eczema  and  other  skin 
diseases,  and  in  surgical  dressings.     It  does  not, 
however,  act  like  iodoform,  and  is  only  a  feeble 
germicide   which    resembles    closely   in   all    its 
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medicinal  activities  the  older  insoluble  prepara- 
tions of  bismuth,  than  which  it  is,  however, 
thought  by  some  practitioners  to  be  more  astrin- 
gent, and  therefore  preferable  in  diarrhoea; 
otherwise  its  rank  in  internal  medicine  is  pre- 
cisely that  of  the  subnitrate. 
Dose,  seven  to  thirty  grains  (0.45  to  2.0  Gm.). 

BISMUTHI  SUBNITRAS.  U.  S.,  Br. 

BISMUTH  SUBNITRATE       BISMUTH  OXYNITRATE 

( bl§-mu'thl  sub-ni'tras ) 


"  Bismuth  Subnitrate  should  yield  not  less 
than  80  percent,  of  pure  bismuth  oxide."  U.  S. 
"  Bismuth  Oxynitrate,  BiONOs,HaO,  is  pre- 
pared by  the  interaction  of  bismuth  nitrate 
and  water."  Br. 

Subnitrate  of  Bismuth ;  Bismutbum  Album,  Br. 
1864  ;  Bismutbyl  Nitrate :  Magistery  of  Bismuth ; 
White  Bismuth  ;  Bismutbum  Hydrico-nitricum,  Magls- 
terium  Bismuthi,  Subazotas  (s.  Subnitras)  Bis- 
muthlcus ;  Azotate  (sous)  de  Bismuth,  Fr.  Cod.; 
Sous-nitrate  de  Bismuth,  Jr. ;  Bismutum  subnltrlcum, 
/'.  O. ;  Baslsches  Salpetersaures  Wlsmutozyd.  Baslscbes 
Wlsmutnitrat,  Wismutsubnitrat,  G. ;  Nitrato  baslco 
di  bismuto.  It.;  Nitrato  (sub)  blsmutico,  Magisterio 
de  bismuto,   Sp. 

A  process  for  bismuth  subnitrate  Is  no  longer 
official  in  the  U.  S.  or  Br.  Pharmacopoeias. 
The  process  of  the  U.  S.  P.  (1870)  is  given  in 
the  foot-note.1 

The  alterations  from  the  old  process  in  the 
U.  S.  P.  formula  of  1870  were  based  upon  the 
wish  to  get  rid  of  any  arsenic  that  might  be 
present  in  the  bismuth  used.  This  is  accom- 
plished by  first  preparing  the  carbonate,  by 
adding  the  nitric  acid  solution  of  bismuth  to 
a  solution  of  sodium  carbonate  in  excess, 
whereby  most  of  the  arsenic  is  retained  in  the 
solution,  probably  as  sodium  arsenate,  while  the 
insoluble  carbonate  is  precipitated.  This  is 
dissolved,  with  the  aid  of  heat,  in  nitric  acid, 

'Take  of  Bismuth,  in  pieces,  two  troyounccs ;  Nitric 
Acid  eight  troyounces  and  a  half;  Carbonate  of 
Sodium  ten  troyounccs;  Water  of  Ammonia  five 
fluidounces;  Distilled  Water  a  sufficient  quantity. 
Mix  four  troyounces  and  a  half  of  the  Nitric  Acid 
with  four  fluidounces  of  Distilled  Water,  in  a  capa- 
cious glass  vessel,  and,  having  added  the  Bismuth, 
set  the  whole  aside  for  tweuty-four  hours.  Dilute 
the  resulting  solution  with  ten  fluidounces  of  Dis- 
tilled Water,  stir  it  thoroughly,  and,  after  twenty-four 
hours,  filter  through  paper.  Dissolve  the  Carbonate  of 
Sodium  in  twenty  fluidounces  of  Distilled  Water 
with  the  aid  of  heat,  and  filter  the  solution  through 
paper.  To  this,  when  cold,  slowly  add  the  solution 
of  nitrate  of  bismuth,  with  constant  stirring.  Trans- 
fer the  whole  to  a  strainer,  and.  after  the  precipitate 
has  been  drained,  wash  it  with  Distilled  Water  until 
the  washings  pass  tasteless,  and  drain  again  as  com- 
pletely as  possible.  Then  place  the  moist  precipi- 
tate in  a  capacious  vessel,  gradually  add  the  remain- 
der of  the  Nitric  Acid,  and  afterwards  four  fluidounces 
of  Distilled  Water,  and  set  the  solution  aside.  At 
the  end  of  twenty-four  hours,  filter  through  paper, 
and  to  the  filtered  liquid,  previously  diluted  with 
four  pints  of  Distilled  Water,  slowly  add  the  Water 
of  Ammonia  with  constant  stirring.  Transfer  the 
whole  to  a  strainer,  and  after  the  precipitate  has 
been  drained,  wash  it  with  two  pints  of  Distilled 
Water  drain  it  again,  and  press  out  as  much  of  the 
liquid  as  possible.  Lastly,  dry  it  upon  bibulous  paper 
with  a  gentle  heat,  and  rub  into  powder."  U.  8.  1870. 


so  as  to  make  a  very  concentrated  solution  of 
the  nitrate,  to  which,  when  cold,  just  enough 
water  is  added  to  begin  to  produce  a  per- 
manent turbidity.  The  object  of  this  is  to  allow 
any  arsenic  that  may  be  still  present  to  be 
deposited,  which  happens  for  reasons  stated 
in  explaining  the  process  for  procuring  the  sub- 
carbonate.  (See  page  240.)  The  deposited 
matter  having  been  precipitated,  only  the  pure 
nitrate  remains  in  solution,  which  is  made  to 
yield  the  subnitrate  by  large  dilution  with  water, 
and  still  more  completely  by  the  addition  of 
ammonia. 

In  the  former  British  formula,  the  method  pur- 
sued was  that  of  dissolving  the  bismuth,  which 
has  been  previously  purified,  in  nitric  acid  some- 
what diluted,  concentrating  the  solution,  and 
precipitating  by  adding  it  to  a  large  quantity  of 
water.  When  bismuth  is  added  to  diluted  nitric 
acid,  red  fumes  are  copiously  given  off,  and 
the  metal,  oxidized  by  the  decomposition  of 
part  of  the  nitric  acid,  is  dissolved  by  the  re- 
mainder so  as  to  form  a  solution  of  bismuth  tri- 
nitrate. It  is  unnecessary  to  have  the  metal  in 
powder,  as  it  dissolves  with  great  facility  when 
added  to  the  acid  in  fragments.  When  the 
solution  is  completed,  the  liquor  should  be  added 
to  the  water,  and  not  the  water  to  the  solution, 
in  order  to  have  a  smooth  light  powder,  which 
is  most  esteemed,  the  precipitate  should  be  well 
washed  to  remove  every  trace  of  free  nitric 
acid,  and  dried  as  speedily  as  possible.  In  the 
use  of  this  formula  it  is  taken  for  granted  that 
the  bismuth  has  been  ascertained  to  be  free 
from  arsenic;  and  if  it  prove  upon  the  appli- 
cation of  Marsh's  test  to  he  otherwise,  means 
should  certainly  be  employed  to  purify  it  be- 
fore using  it.  Methods  for  this  purpose  are 
mentioned  under  Bismuthum.  Should  the  sub- 
nitrate or  subcarbonate  be  ascertained  to  con- 
tain arsenic,  it  may,  as  suggested  by  Herapath, 
be  purified  by  boiling  it  with  solution  of  sodium 
hydroxide  twice  successively,  then  thoroughly 
washing  the  residue,  which  will  be  yellow  oxide 
of  bismuth,  dissolving  it  again  in  nitric  acid, 
and  precipitating  by  water  as  before.  (Chem. 
News,  1863,  p.  77.)  In  the  washing  of  bis- 
muth subnitrate,  the  salt  is  asserted  to  lose  a 
portion  of  its  nitric  acid;  and  the  change  may 
be  considerable,  if  the  washing  be  continued 
so  long  as  the  liquid  comes  away  in  any  degree 
acidulous.  It  has  been  ascertained  by  Julius 
Lowe  that  this  effect  may  be  avoided  by  washing 
with  a  very  diluted  solution  of  ammonium  ni- 
trate, containing  one  part  in  500  parts  of  water. 
(Chem.   Gaz.,  March  15,  1859,  119. )2     A.  de 

s  In  order  to  avoid  the  handling  of  large  volumes 
of  liquid,  as  well  as  the  loss  of  bismuth  by  the  pro- 
duction of  soluble  salts.  A.  Lalieu  proposes  the  fol- 
lowing process  which,  he  says,  yieids  a  much  larger, 
purer,  and  denser  product :  200  grammes  of  bismuth 
are  dissolved  in  a  sufficient  quantity  of  nitric  acid  ;  the 
clear  solution  is  decanted  and  poured  into  about  8 
liters  of  water  containing  500  grammes  of  ammonia 
water.  The  precipitate  is  washed,  transferred  to  a 
dish  and  50  to  60  grammes  of  caustic  soda,  dis- 
solved in  a  little  water,  are  added  to  it.  The  dish 
is  then  exposed  for  15  to  20  minutes  to  the  heat  of 
a  water  bath  and  the  contents  stirred  up  several 
times.     After   having   again    become    cold,    the   super- 
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Schulten  obtained  crystallized  bismuth  subni- 
trate,  5BiaO3.5N2Os.9H2O,  by  dissolving  50  Gm. 
of  bismuth  subnitrate  in  50  Cc.  of  nitric 
acid  (sp.  gr.  1.2)  and  adding  300  Cc.  of  water 
while  stirring;  the  crystals  which  are  produced 
are  pressed  between  folds  of  filter  paper  and 
dried.  (Chem.  News,  1904,  87.)  Bismuth  ni- 
trate, a  crystalline  salt  (Bi3N03.5HaO),  is  de- 
posited from  a  solution  of  bismuth  in  nitric  acid. 
Bismuth  nitrate  has  been  used  by  Balmanno 
Squire  dissolved  in  glycerin,  under  the  name  of 
Glycerole  of  Nitrate  of  Bismuth.  (P.  J.,  Nov. 
11,  1876.)  "W.  W.  Moorhead  prepares  it  by 
taking  two  troyounces  of  crystalline  bismuth 
nitrate  and  dissolving  in  sufficient  glycerin  to 
make  eight  fluidounces.  No  heat  should  be 
used.  This  preparation  can  be  diluted  with  an 
equal  bulk  or  less  of  water,  or  one  part  can  be 
added  to  forty-eight  of  water  without  precipi- 
tation, but  one  part  to  twelve,  eight,  or  six  of 
water  soon  precipitates.  (A.  J.  P.,  1877,  p.  98; 
also  pp.  23  and  89.) 

Properties. — Bismuth  subnitrate  is  "  a  white 
powder,  of  somewhat  varying  chemical  composi- 
tion,1 odorless  and  almost  tasteless,  and  per- 
manent in  the  air.  Almost  insoluble  in  water, 
and  insoluble  in  alcohol,  but  readily  soluble  in 
nitric  or  hydrochloric  acid.  When  heated  to 
120°  C.  (248°  F.)  for  twelve  hours  the  salt 
loses  not  over  3  percent,  of  moisture ;  when  sub- 
sequently heated  to  redness  it  evolves  nitrous 
vapors,  leaving  not  less  than  80  percent,  of  its 
weight  of  a  yellow  residue,  which  is  soluble  in 
nitric  or  hydrochloric  acid  and  blackened  by 
hydrogen  sulphide.  When  brought  in  contact 
with  moistened  blue  litmus  paper  the  salt  shows 
a  slightly  acid  reaction.  On  adding  3  Gm.  of  the 
salt  to  3  Cc.  of  warm  nitric  acid  no  efferves- 
cence should  occur  (absence  of  carbonate),  and 
no  residue  should  be  left  (absence  of  insoluble 
foreign  salts).  If  this  solution  be  poured  into 
100  Cc.  of  water,  a  white  precipitate  is  pro- 
duced. If  the  filtrate  separated  from  this  pre- 
cipitate be  evaporated  on  a  water-bath  to  30 
Cc,  the  liquid  again  filtered,  and  the  new  fil- 
trate divided  into  portions  of  5  Cc.  each,  these 
should  respond  to  the  tests  for  purity  described 
under  Bismuthi  Subcarbonas.  On  boiling  0.1  Gm. 
of  the  salt  with  5  Cc.  of  potassium  hydroxide 
T.S.,  no  odor  of  ammonia  should  be  perceptible. 
If  2  Gm.  of  the  salt  be  heated  in  a  porcelain  cru- 
cible until  nitrous  vapors  cease  to  be  evolved, 

natant  liquor  is  poured  off,  the  precipitate  Is 
thoroughly  washed,  and  a  quantity  of  nitric  acid, 
representing  48.5  grammes  of  anhydrous  nitric  acid 
(to  be  determined  from  the  sp.  gr.,  etc.),  is  added 
to  it  in  small  portions  at  a  time,  and  under  constant 
stirring.  If,  during  this  addition,  the  mass  should 
become  too  thick,  a  little  water  may  be  added,  but 
not  enough  to  destroy  the  pasty  consistence  of  the 
mass.  The  dish  is  then  replaced  for  a  few  minutes 
on  the  water  bath,  and  the  mass  well  stirred.  The 
latter,  which  had  been  yellow,  soon  becomes  perfectly 
white,  and  somewhat  more  liquid.  It  is  then  diluted 
with  a  little  water,  the  precipitate  collected  on  a 
filter  placed  on  a  muslin  strainer,  washed,  drained, 
pressed,  and  dried.  The  product  amounts  to  about 
265  grammes.  (L'Union  Pharm.,  No.  8 ;  N.  R., 
Nov.    1878.) 

1  The  British  Pharmacopoeia  gives  the  following 
chemical  composition  :  BiON03,H20. 


the  residue  of  bismuth  oxide,  when  cold,  should 
weigh  not  less  than  1.6  Gm.,  and  should  not 
respond  to  Bettendorf's  Test  for  arsenic    (see 
Part  III,  Test  No.  16)."    U.  S.     The  British 
Pharmacopoeia  describes  it  as  "  a  heavy  white 
inodorous  powder  consisting  of  minute  crystal- 
line scales,  with  not  more  than  a  slight  action 
on   litmus.     It    should    answer   to   the   general 
characters  and  tests  enumerated  under  '  Bismuth 
Oxycarbonate.'       Each    gramme    should    yield 
0.84  gramme  of  bismuth  sulphide.     It  should 
afford   only   the   slightest   reactions    with   the 
tests  for  carbonates.    If  1  gramme  be  dissolved 
in  nitric  acid  and  the  liquid  mixed  with  a  solu- 
tion of  about  2  grammes  of  citric  acid  and  suffi- 
cient solution  of  ammonia  to  give  decided  alka- 
linity, no  precipitate  or  opalescence  should  be 
produced   by    boiling   the    mixture    while    still 
faintly    alkaline     (absence    of    calcium    phos- 
phate)." Br.    It  is  readily  soluble  in  the  strong 
acids,  from  which  it  is  precipitated  by  water. 
The  fixed   alkalies   dissolve   it   sparingly,   and 
ammonia  more  readily.     It  is  darkened  by  hy- 
drogen sulphide  gas,  but  not  by  exposure  to 
light,  unless  it  contains  a  little  silver,  or  is  sub- 
jected to  the  influence  of  organic  matter.     If 
the  nitric  solution  is  not  precipitated  by  diluted 
sulphuric  acid,  it  is  free  from  lead.     It  some- 
times contains  arsenic,  which  may  be  detected 
by  acting  on  it  with  pure  sulphuric  acid,  evapo- 
rating  to    dryness,   dissolving   in   hot   distilled 
water,   and  testing  a  part  of  the  solution   by 
Marsh's  apparatus.     By  this  method  Lassaigne 
detected  one-sixth  of  1  per  cent,  of  arsenic  in 
a  sample  of  subnitrate  sold  in  Paris.     Glenard 
proposed  two  other  methods  of  searching  for 
arsenic  in  the  subnitrate,  one  merely  qualitative, 
the   other   quantitative.     The   first   consists   in 
strongly   heating   a  mixture  of  the   suspected 
salt   with   potassium   acetate.     The   least  trace 
of  arsenic  will  be  detected  by  the  strong  and 
offensive  odor  produced,  owing  to  the  formation 
of  cacodyl.  In  the  second,  the  bismuth  subnitrate 
is    heated    with    pure    hydrochloric    acid.     If 
arsenic  be  present  it  will  rise  in  vapors  in  the 
form   of   chloride.     These  should   be  carefully 
collected  and  condensed  and  then  treated  with 
an  excess  of  hydrogen  sulphide.     The  arsenic 
sulphide   precipitated   will   be   the  measure   of 
the  metal.    (Ann.   Ther.,  1868,  p.  176.)     Las- 
saigne has  found  as  much  as  27  per  cent,  of  bis- 
muth  chloride   in   this   preparation,   when   ob- 
tained by  precipitating,  with  water,  a  solution 
of   bismuth    in    a   mixture   of   nitric    and    hy- 
drochloric acids.     The  same  impurity  is  intro- 
duced, to  a  small  extent,  by  using  common  water 
containing  chlorides;  and  bismuth  subsulphate 
renders  the  preparation  impure,  when  the  water 
used  contains  calcium  sulphate.       These  facts 
show  the  necessity  of  using  distilled  water.    As 
regards   the   origin  of  the   chlorine  sometimes 
existing  in   commercial   bismuth   subnitrate,   it 
was  asserted  by  R.  C.  Tichborne  to  be  a  common 
practice  with  the  manufacturer,  in  order  to  save 
the  bismuth  existing  in  the  mother  liquor  after 
the  deposition  of  the  subnitrate,  to  precipitate 
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it  with  sodium  chloride,  thus  obtaining  an  in- 
soluble bismuth  oxychloride,  which  is  then  added 
to  the  previous  product.  (P.  J.,  1860,  413.) 
For  the  modes  of  detecting  and  separating  it, 
the  reader  is  referred  to  the  Chem.  News  (1863, 
p.  109).  The  metal  thallium  is  said  to  be 
present  in  some  specimens  of  the  pharmaceutical 
preparations  of  bismuth,  while  the  fetid  odor 
of  the  breath  so  often  produced  when  the  sub- 
nitrate  is  administered  is  believed  to  be  due  to 
traces  of  tellurium.  (Brownen,  P.  J.,  Oct.  16, 
1875.)  It  has  also  been  said  that  the  arsenic 
usually  present  in  minute  quantities  is  the  cause 
of  the  garlicky  odor  of  the  breath.  E.  R. 
Squibb  (Ephem.,  Sept.  1882)  states,  however, 
that  the  "  bismuth  breath "  has  been  noticed 
in  patients  who  were  taking  a  preparation  of 
bismuth  in  which  the  absence  of  both  tellurium 
and  arsenic  was  conclusively  shown.  The 
cause  of  the  peculiar  odor  is,  therefore,  at 
present  doubtful.  Calcium  phosphate  has  been 
ascertained  to  be  an  occasional  adulteration  of 
the  subnitrate.  A  ready  method  of  detecting 
it  suggested  by  Roussin,  has  proved  to  be  falla- 
cious, and  may  lead  to  false  decisions  as  to 
the  presence  of  the  phosphate.  There  can  be 
no  difficulty  in  detecting  the  adulteration  by 
the  U.  S.  P.  tests.  Bismuth  subnitrate  was 
called  by  the  earlier  chemists  magistery  of  bis- 
muth. It  is  incompatible  with  potassium  iodide 
(slowly  forming  a  brick-red  bismuth  iodide) 
and  with  alkaline  biearbonates.  For  examina- 
tion of  commercial  bismuth  subnitrate  by  Curt- 
man,  see  A.  J.  P.,  1896,  422;  Ph.  Era,  1896,  43; 
also  a  paper  by  F.  A.  Upsher  Smith  (P.  J., 
1900,  15). 

Uses. — The  great  insolubility  of  bismuth  sub- 
nitrate has  led  to  the  belief  that  it  is  not 
absorbed  in  the  ^astro-intestinal  tract,  but  the 
finding  of  it  by  Orfila  in  the  spleen  and  liver, 
by  Lewald  in  the  milk,  by  Bergeret  and  May- 
encon  and  other  chemists  in  the  urine,  proves 
that  the  slow  absorption  of  the  drug  does  take 
place.  The  largest  doses,  however,  given  in- 
ternally, never  produce  any  general  sensible 
effect  upon  the  system,  the  remedy  being  em- 
ployed solely  for  its  soothing,  sedative,  feebly 
astringent  influence  upon  the  mucous  membrane. 
It  is  very  useful  in  subacute  gastritis,  gastralgia, 
pyrosis,  and  allied  stomachic  disease,  in  which 
affections  it  should  be  given  before  or  just 
after  meals ;  when  given  one  to  two  hours  after 
meals,  the  subnitrate  escapes  with  the  contents 
of  the  stomach  into  the  intestines,  and  is  very 
useful  in  conditions  of  irritation  of  the  intes- 
tinal mucous  membrane.  It  may  be  employed 
in  diarrhoeas  of  irritation,  and  even  in  dysen- 
tery, but  in  diarrhoeas  of  relaxation  it  is  of  little 
service.  Its  use  produces  dark  green  or  black- 
ish discoloration  of  the  stools.  Bismuth  sub- 
nitrate is  also  a  very  useful  topical  application 
in  various  mucous  inflammations,  other  than 
gastro-intestinal ;  thus,  it  is  used  with  advantage 
by  injection  (5  to  20  gr.  to  1  fl.  oz.  of  mucilage) 
in  the  first  stage  of  gonorrhoea,  in  leucorrhosa,  in 
dysentery,  and  in  rectal  irritation,  and  by  snuff- 


ing in  coryza,  etc.  The  dose  of  bismuth  subni- 
trate is  from  five  to  forty  grains  (0.32  to 
2.6  Gm.),  three  or  more  times  a  day,  the  large 
dose  being  employed  in  diarrhoea.  Even  in 
much  larger  amounts  than  those  mentioned  the 
medicine  is  practically  safe;  the  symptoms  de- 
scribed by  Orfila  and  other  early  toxicologists 
as  produced  by  it  having  been  undoubtedly 
due  to  irritant  impurities  which  formerly  existed 
in  the  drug. 

As  has  been  shown  by  Theodore  Kocher,  even 
the  insoluble  preparations  of  bismuth  are  active 
antiseptics,  and  they  were  for  a  time  much 
used  in  Germany  in  the  treatment  of  wounds. 
It  was  claimed  for  them  that  they  acted  like 
iodoform  and  were  not  capable  of  producing 
poisonous  symptoms.  Further  experience  has 
shown,  however,  that  this  is  incorrect;  that 
when  applied  in  large  quantities  to  extensive 
wounded  surfaces  they  are  capable  of  yielding 
so  much  bismuth  to  absorption  as  to  produce 
a  poisoning,  which  is  characterized  by  acute 
stomatitis,  with  a  peculiar  black  discoloration 
of  the  mucous  membrane,  usually  beginning 
upon  the  borders  of  the  teeth,  but  spreading 
over  the  whole  mouth,  followed  by  an  intestinal 
catarrh,  with  pain  and  diarrhoea;  in  severe  cases 
desquamative  nephritis,  as  shown  by  albumi- 
nous urine  and  epithelial  tube  casts,  may  also 
occur. 

Dose,  five  to  thirty  grains  (0.32  to  2.0  Gm.). 

Off.  Prep. — Bismuthi  Citraa,  U.  8.;  Liquor  Bis- 
muthi et  Ammonii  Citratis,  Br. 

BISMUTHI  SUBSALICYLAS.  U.  S.  (Br.) 

BISMUTH  SUBSALICYLATE 

(bl8-mu'thl  sub-sal-j-cy'las ) 

"Bismuth  Subsalicylate  should  yield  not  less 
than  62  nor  more  than  64  percent,  of  pure 
bismuth  oxide."  U.  S.  "Bismuth  Salicylate, 
or  oxysalicylate,  C6H4.OH.COO.BiO  may  be 
prepared  by  the  interaction  of  bismuth  nitrate 
and    sodium    salicylate."     Br. 

Bismuthi  Salicylas,  Br. :  Bismuth  Salicylate  ;  Bls- 
muthyl  Salicylate,  Bismuth  Oxysalicylate ;  Salicy- 
late Basique  de  Bismuth,  Fr.  Cod.;  Sous-salicylate 
de  Bismuth,  Fr. ;  Bismutum  subsalicylicum,  P.  Q. ; 
Basisches  Wismutsalicylat  (salicylsaures  Wismut- 
oxyd),  Wismutsubsalicylat,  Q. ;  Salicilato  de  bis- 
miito,   Sp. 

Preparation. — This  salt  is  a  bismuthyl  salicy- 
late of  definite  composition,  the  bismuth  oxide 
resulting  from  its  ignition  being  about  64  per 
cent.  Samples  which  show  a  higher  percentage 
than  this  either  contain  bismuth  subnitrate  or 
hydroxide.  It  may  be  made  by  Wolff's  process, 
by  diluting  a  glycerin  solution  of  crystallized 
bismuthous  nitrate  with  one  or  two  parts  of 
water,  and  decomposing  this  with  a  concentrated 
aqueous  solution  of  sodium  salicylate,  then 
washing  the  precipitate  well  with  hot  water  and 
carefully  drying.  Another  method  for  its  pre- 
paration will  be  found  in  A.  J.  P.,  1891,  401. 
Fischer  and  Griitzner  (A.  Pharm.,  1894,  680) 
object  to  the  variable  composition  of  commer- 
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cial  bismuth  salicylate,  and  recommend  the  fol- 
lowing process  for  making  a  basic  salt  of  con- 
stant composition.  Crystallized  bismuth  nitrate 
is  dissolved  in  four  times  its  weight  of  diluted 
acetic  acid,  the  solution  diluted  with  about  forty 
times  its  weight  of  water,  and  the  bismuth  pre- 
cipitated as  hydroxide  by  ammonia  water.  The 
precipitate  is  washed  and  mixed  with  the  molec- 
ular proportion  of  salicylic  acid.  After  heat- 
ing on  a  water  bath,  a  magma  of  crystals  of 
basic  bismuth  salicylate  is  formed;  these  are 
drained  and  dried.  B.  Fischer  recommended  the 
following  process :  one  molecule  each  of  salicylic 
acid  and  freshly  precipitated  bismuth  hydroxide 
are  heated  together  with  the  necessary  amount 
of  water  on  the  water  bath;  filter,  collect  and 
dry  the  residue  at  80°  to  100°  C.  (176°  to  212° 
F.)  on  porous  tiling.  (Ph.  Centralh.,  1895,  92, 
169.)  Duyk  prepares  bismuth  salicylate  as  fol- 
lows: 100  Gm.  of  pure  bismuth  subnitrate  are 
treated  for  one  or  two  days  with  one  liter  of 
water,  to  which  50  Gm.  of  ammonia  water  have 
been  added.  After  shaking  sufficiently  the  sub- 
nitrate  is  completely  changed  into  an  oxide, 
which  is  collected  and  carefully  washed  with 
water.  This  oxide,  after  expression,  is  heated, 
under  constant  stirring,  with  25  Gm.  powdered 
salicylic  acid  on  a  water  bath.  After  the  union 
has  been  effected,  the  salicylate  is  washed  and 
dried  at  a  gentle  heat  (B.  S.  Ph.  Br.,  1891). 
Thibault  prefers  the  use  of  crystallized  bis- 
muth nitrate  and  solution  of  sodium  hydroxide 
to  precipitate  the  bismuth  hydroxide  (Bull.  Soc. 
Chem.,  xxv.  No.  16). 

Properties. — Bismuth  subsalicylate,  termed 
bismuth  salicylate  in  the  British  Pharmacopoeia, 
was  introduced  into  the  U.  S.  Pharmacopoeia 
(8th  Rev.)  for  the  first  time  and  is  officially 
described  as  "  a  white,  or  nearly  white,  amor- 
phous or  crystalline  powder,  odorless,  taste- 
less, and  permanent  in  the  air.  Almost  in- 
soluble in  cold  water;  upon  prolonged  boiling 
with  water  a  portion  of  the  salicylic  acid  passes 
into  solution  with  the  formation  of  a  more 
basic  bismuth  salicylate.  It  is  partly  soluble 
with  decomposition  in  hydrochloric  and  nitric 
acids,  a  white,  fiocculent  precipitate  of  salicylic 
acid  separating.  When  heated  at  120°  C.  (248° 
F.)  Bismuth  Subsalicylate  should  not  lose  more 
than  1  percent,  of  water,  and  on  subsequently 
heating  to  redness  it  at  first  chars,  finally  leav- 
ing a  yellow  residue,  which  is  soluble  in  hy- 
drochloric or  nitric  acid  and  is  blackened  by 
ammonium  sulphide  T.S.  When  Bismuth  Sub- 
salicylate is  agitated  with  a  solution  of  5  drops 
of  ferric  chloride  T.S.  in  10  Cc.  of  Avater,  a 
deep  violet-blue  coloration  is  produced.  If  1 
Gm.  of  Bismuth  Subsalicylate  be  thoroughly 
agitated  with  10  Cc.  of  diluted  hydrochloric 
acid  and  filtered,  the  residue,  after  washing  and 
drying,  should  conform  to  the  reactions  and 
tests  given  under  Acidum  Salicylicum.  Upon 
pouring  the  filtrate  into  an  excess  of  water, 
a  heavy  white  precipitate  of  basic  bismuth 
chloride  should  be  obtained.  If  1  Gm.  of  the 
salt  be  agitated  with  5  Cc.  of  chloroform,  and 


the  liquid  filtered  through  a  double  filter  of 
fine  texture  into  5  Cc.  of  water  containing  3 
drops  of  ferric  chloride  T.S.,  no  violet  zone 
should  form  within  five  minutes  at  the  line  of 
contact  of  the  two  liquids  (absence  of  free 
salicylic  acid).  If  3  Gm.  of  Bismuth  Subsalicy- 
late be  ignited  in  a  porcelain  crucible,  and,  after 
cooling,  nitric  acid  be  cautiously  added  to  the 
residue,  solution  should  be  complete  if  gently 
heated;  if  this  solution,  after  concentrating  to 
about  4  Cc,  be  poured  into  100  Cc.  of  water, 
and  after  filtering  and  evaporating  the  filtrate 
on  a  water-bath  to  30  Cc,  again  filtering,  and 
dividing  this  filtrate  into  portions  of  5  Cc, 
then  each  of  these  should  respond  to  the  tests 
for  purity  described  under  Bismuthi  Subcar- 
bonas.  If  0.2  Gm.  of  Bismuth  Subsalicylate 
be  triturated  with  0.3  Gm.  of  sodium  salicylate 
and  5  Cc.  of  distilled  water,  and  carefully 
poured,  without  mixing,  over  5  Cc.  of  sul- 
phuric acid  (free  from  nitrous  compounds) 
contained  in  a  test-tube,  no  pink  to  brownish- 
red  zone  should  form  immediately  (limit  of 
nitrates).  The  residue  resulting  from  the  igni- 
tion and  subsequent  treatment  of  2  Gm.  of 
the  salt,  as  described  below,  should  not  respond 
to  Bettendorf's  Test  for  arsenic  (see  Part  III, 
Test  No.  16.).  If  1  Gm.  of  Bismuth  Sub- 
salicylate, dried  at  120°  C.  (248°  F.),  be  thor- 
oughly ignited  in  a  porcelain  crucible,  and,  after 
cooling,  5  Cc  of  nitric  acid  be  added  to  the 
residue,  drop  by  drop,  warming  until  complete 
solution  has  been  effected,  this,  upon  evapo- 
rating to  dryness  and  again  igniting,  should 
leave  a  residue  of  bismuth  oxide  weighing  not 
less  than  0.62  Gm.  nor  more  than  0.64  Gm." 
U.  S.  The  British  Pharmacopoeia  describes  this 
salt  as  "  a  white  or  nearly  white  amorphous  pow- 
der, insoluble  in  water.  It  affords  the  reactions 
characteristic  of  bismuth.  Diluted  test-solution 
of  ferric  chloride  is  colored  violet  when  Bis- 
muth Salicylate  is  introduced.  It  should  yield 
only  the  faintest  characteristic  reaction  with 
the  copper  test  for  nitrates.  Alcohol  (90  per 
cent.),  with  which  Bismuth  Salicylate  has  been 
shaken,  should  not  give  a  violet  color  with 
test-solution  of  ferric  chloride  (absence  of  free 
salicylic  acid).  Decomposed  by  heating  with 
solution  of  sodium  carbonate,  the  liquid  portion 
of  the  resulting  mixture,  if  containing  not  less 
than  1  per  cent,  of  salicylate,  affords  a  yel- 
lowish-brown precipitate  on  the  addition  of  solu- 
tion of  uranium  nitrate  (distinction  from  car- 
bolates  and  sulphocarbolates).  Each  gramme 
of  Bismuth  Salicylate  should  yield  0.7  gramme 
of  bismuth  sulphide.  When  heated,  salicylic 
acid  volatilizes  and  62  to  64  per  cent,  of  bis- 
muth oxide  remains.  It  should  be  free  from 
the  impurities  indicated  under  '  Bismuth  Oxy- 
carbonate.' "    Br. 

Uses. — Bismuth  subsalicylate  was  originally 
proposed  as  an  intestinal  antiseptic  and  feeble 
astringent,  and  has  been  used  to  a  considerable 
extent  in  the  treatment  of  chronic  intestinal 
catarrhs  and  subacute  diarrhoeas  with  marked 
tendency  to  intestinal  fermentation;   also  as  a 
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local  antiseptic  remedy  for  wounds  and  various 
inflammations  of  the  mucous  membrane.  We 
have  never  been  able  to  perceive  that  it  is  more 
effective  or  different  in  its  action  from  the 
older  preparations  of  the  metal. 

Dose,  from  ten  to  twenty  grains  (0.65  to 
1.3  6m.))  every  four  to  eight  hours. 

BISMUTHUM. 

BISMUTH 

(bl?-mu'thum) 

Bi  =  206.9 

Etain  de  Glace.  Bismuth,  Fr. ;  Wismutb,  Wismut, 
G.;   Hismuto,   It.,  Sp. 

Bismuth  occurs  usually  in  the  metallic  state, 
occasionally  as  a  sulphide  or  a  telluride,  and 
rarely  as  an  oxide.  It  is  found  largely  in 
Saxony,  Schneeberg  being  the  chief  point  of 
production.  It  has  been  found,  mainly  as  tellu- 
ride of  bismuth,  in  Colorado  with  gold  and 
silver  ores.  Small  quantities  have  been  found 
in  Utah  and  Wyoming.  It  has  also  been  dis- 
covered in  Southern  Australia,  from  whence  a 
quantity  of  it  has  been  sent  into  commerce.  It 
is  obtained  almost  entirely  from  native  bismuth, 
which  is  heated  by  means  of  wood  or  charcoal, 
whereby  the  metal  is  fused,  and  separated  from 
its  gangue.  Most  of  the  bismuth  of  commerce 
comes  from  Saxony,  although  it  is  now  also 
largely  mined  in  Bolivia.  The  bismuth  ore 
from  South  America  is  said  to  be  naturally  free 
from  arsenic,  and  to  be  therefore  preferable  for 
pharmaceutical  purposes. 

As  the  production  of  bismuth  in  the  world  far 
exceeds  the  demand,  there  is  no  regular  Amer- 
ican production,  much  of  that  which  accom- 
panies the  gold  and  silver  in  the  ore  being  al- 
lowed to  go  to  waste  in  the  slag. 

Bismuth  was  first  recognised  as  a  metal  by 
Agricola  in  L520.  Before  that  period  it  was 
confounded  with  lead.  It  is  a  brittle,  pulvenz- 
able,  brilliant  metal,  of  a  crystalline  texture, 
and  of  a  white  color  with  a  slight  reddish  tint. 
Its  crystals  are  rhombohedral.  but  with  an  angle 
of  87  40',  which  makes  it  difficult  to  distinguish 
them  from  cubes,  in  which  the  angle  would  be 
90°.  Indeed,  many  books  still  refer  to  it 
as  cubical  in  form.  It  undergoes  but  a  slight 
tarnish  in  the  air.  Its  sp.  gr.  is  9.8  (B.  P.  1885, 
purified  9.83),  melting  point  264°  C.  (507°  P.). 
When  impure  bismuth  solidifies  after  fusion, 
globules  of  the  metal,  nearly  pure,  are  thrown 
up  from  the  mass.  This  takes  place  when  the 
metal  contains  as  much  as  50  per  cent,  of 
impurity.  The  same  phenomenon  does  not 
occur  when  pure  bismuth  is  melted.  (R.  Schnei- 
der.) At  a  high  temperature,  in  close  vessels, 
bismuth  volatilizes,  and  may  be  distilled  over. 
When  heated  in  the  open  air  to  a  full  red  heat, 
it  takes  fire,  and  burns  with  a  faint  blue  flame, 
forming  an  oxide  of  a  yellow  color.  This  is  the 
trioxide,  and  consists  of  two  atoms  of  bismuth 
and  three  of  oxygen.  There  is  another  com- 
pound  of   bismuth   and   oxygen   consisting   of 


two  atoms  of  the  former  and  five  atoms  of  the 
latter,  which  is  called  bismuthic  oxide,  BiaOs. 
It  is  obtained  in  the  form  of  a  hydroxide  by  boil- 
ing bismuth  nitrate  in  solution  of  potassium 
hydroxide,  washing  the  precipitate,  and  mixing 
it  while  moist  with  solution  of  potassium  hy- 
droxide into  which  chlorine  is  passed.  A  mix- 
ture of  bismuthous  and  bismuthic  oxides  is 
precipitated,  from  which  the  former  is  separated 
by  digestion  with  nitric  acid.  The  hydroxide 
remaining,  when  washed  and  dried,  is  in  the 
form  of  a  red  powder,  which  gives  up  its  water 
at  130°  C.  (266°  P.),  and  at  a  higher  heat  loses 
oxygen.  Bismuth  is  acted  on  feebly  by  hydro- 
chloric acid,  but  violently  by  nitric  acid,  which 
dissolves  it  with  a  copious  liberation  of  red 
fumes.  Sulphuric  acid,  when  cold,  has  no 
action  on  it,  but  at  a  boiling  heat  effects  its 
solution  with  the  liberation  of  sulphurous  acid. 
As  it  occurs  in  commerce,  it  is  generally  con- 
taminated with  other  metals,  among  which  are 
arsenic  in  minute  quantity,  traces  of  silver, 
cadmium,  nickel,  lead  and  iron,  and  sometimes 
a  very  small  proportion  of  thallium.  Claassen 
has  found  in  so-called  "  purissimus  "  bismuth, 
lead,  copper,  and  iron,  and  in  one  sample  of 
bismuth,  sold  as  suitable  for  scientific  purposes, 
he  obtained  from  500  grammes  10  grammes  of 
lead  chloride.  (Ap.  Ztg.,  1891,  p.  121 ;  see  also 
Chem.  News,  1892,  lxv.  28.)  It  may  be  puri- 
fied from  all  contaminating  metals  by  dissolv- 
ing the  bismuth  of  commerce  in  diluted  nitric 
acid,  precipitating  the  clear  solution  by  adding 
it  to  water,  and  reducing  the  white  powder  thus 
obtained  with  black  flux.  The  same  pre- 
cipitate is  obtained  by  adding  ammonia  to  the 
nitric  solution;  if  the  supernatant  liquid  is 
blue,  the  presence  of  copper  is  indicated;  if 
the  precipitate  is  yellowish,  iron  is  present.  The 
British  Pharmacopoeia  (1885)  contained  a  pro- 
cess  for  purifying  bismuth  which  was  not 
introduced  in  the  1898  edition  of  the  same  au- 
thority.    (Soe  U.  S.  D.,  17th  ed.,  p.  270.) 

Uses. — Bismuth  is  not  used  in  medicine  in 
an  uncombined  state,  but  is  employed  pharma- 
ceutically  to  obtain  bismuth  subcarbonate,  sub- 
nitrate,  subgallate,  subsalicylate  and  other 
medicinal  preparations  formed  from  this  metal. 
In  the  arts  its  oxychloride  is  used  to  form  a  cos- 
metic for  the  complexion,  called  pearl  white, 
and  the  metal  as  an  ingredient  of  the  best 
pewter. 

BROMOFORMUM.  U.  S. 

BROMOFORM 

( bro-mo-f  or'mum ) 

"A  liquid  consisting  of  99  percent.,  by 
weight,  of  absolute  Bromoform  [CHBr3  = 
250.99],  and  1  percent,  of  absolute  alcohol.  It 
should  be  kept  in  dark  amber-colored,  glass- 
stoppered  bottles,  in  a  cool  place,  protected 
from  light."  U.  S. 

Tribrommethane,  Formyl  Tribromide :  Bromo- 
formium.  P.  O. ;  Bromoform,  Tribrommethan,  O.; 
Bromoformo,    Sp. 
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This  compound,  the  analogue  of  chloroform, 
is  prepared  by  methods  similar  to  those  used 
for  the  manufacture  of  chloroform.  It  is  made, 
for  instance,  by  the  action  of  bromine  in  the 
presence  of  calcium  hydroxide  upon  alcohol  or 
acetone,  or  by  the  decomposition  of  bromal  (the 
analogue  of  chloral)  by  alkalies.  It  is  found  as 
an  impurity,  at  times,  in  commercial  bromine. 

Bromof  orm  is  officially  described  as  "a 
heavy,  transparent,  colorless,  mobile  liquid,  with 
an  ethereal  odor,  and  a  penetrating,  sweet 
taste  resembling  that  of  chloroform.  Specific 
gravity:  2.808  at  25°  C.  (77°  P.).  Very 
slightly  soluble  in  water,  but  soluble  in  all  pro- 
portions in  alcohol,  ether,  benzene,  petroleum 
benzin,  and  in  the  fixed  and  volatile  oils. 
Bromoform  is  slightly  volatile  at  ordinary  tem- 
peratures, boils  at  148°  C.  (298.4°  P.),  and 
solidifies  at  6°  C.  (42.8°  F).  It  is  not  inflam- 
mable, but  when  vaporized  by  the  application 
of  heat,  its  vapor  may  be  burned.  If  10  Cc. 
of  Bromoform  be  evaporated  in  a  dish  over  a 
naked  flame,  no  solid  residue  should  remain. 
If  10  Cc.  of  Bromoform  be  well  shaken  with 
10  Cc.  of  distilled  water,  and  the  liquids,  upon 
standing,  be  allowed  to  separate  completely,  the 
water  removed  from  the  layer  of  Bromoform 
should  be  neutral  to  blue  litmus  paper  (absence 
of  free  acid),  and  a  portion  should  not  produce 
a  turbidity  when  treated  with  silver  nitrate 
T.S.  (absence  of  bromides  and  brominated  com- 
pounds), and  another  portion  treated  with 
potassium  iodide  T.S.  should  not  be  tinted  blue 
upon  the  addition  of  starch  T.S.  (absence  of 
free  bromine).  If  10  Cc.  of  Bromoform  be 
well  shaken  with  10  Cc.  of  distilled  water, 
and  the  liquids,  upon  standing,  be  allowed  to 
separate  completely,  the  water  removed  from 
the  Bromoform,  treated  with  an  excess  of  am- 
monia water,  and  then  with  a  solution  of  iodine 
and  ammonium  iodide,  until  the  black  precipi- 
tate of  nitrogen  iodide,  which  may  sometimes 
form,  slowly  disappears,  it  should  not  become 
milky  in  appearance,  due  to  the  separation  of 
iodoform,  which  may  be  recognized  by  its  odor 
(absence  of  acetone)."   U.  S. 

Uses. — As  long  ago  as  1849,  Nunneley  and 
Schuchard  suggested  the  use  of  bromoform  as 
a  general  anaesthetic.  The  later  experience  of 
practical  surgeons  has  shown,  however,  that 
although  bromoform  produces  a  rapid  narcosis 
when  inhaled,  its  employment  is  attended  with 
excessive  danger.  When  taken  internally  by 
the  mouth  it  is  capable  of  acting  like  the  older 
bromides,  over  which,  however,  it  has  no  ad- 
vantages and  than  which  it  is  probably  more 
dangerous.  In  the  recorded  cases  of  poisoning 
by  it  the  symptoms  have  been  pallor,  titubation, 
dilatation  of  the  pupils,  coma,  heart  failure  and 
collapse. 

The  original  statement  by  Stepp,  that  bromo- 
form is  especially  efficient  in  whooping  cough, 
has  been  confirmed  by  various  clinicians.  Stepp 
administered  in  a  teaspoonful  of  water  to  chil- 
dren three  or  four  weeks  old,  one  drop  three  or 
four  times   daily;   in    older,   nursing   children, 


three  drops;  in  children  from  two  to  four 
years  of  age,  four  to  five  drops  three  or  four 
times  daily;  up  to  seven  years  of  age  six  to 
seven  drops  three  or  four  times  daily.  These 
doses  are,  however,  probably  dangerous.  Three 
drops  are  said  to  have  produced  very  serious 
symptoms  in  a  child  of  four  years,  and  two 
drops  in  one  of  fifteen  months.  Por  cases  of 
poisoning  see  Cb.  I.  M.,  No.  50,  1902 ;  B.  M.  J., 
vol.  i,  1900;  T.  G.,  1903;  Ap.  Ztg.,  July,  1898, 
March  24,  1900. 

Dose,  one  to  five  minims  (0.06  to  0.3  Cc), 
best  administered  in  capsules,  dropped  on  sugar, 
or  mixed  with  an  equal  quantity  of  olive  oil 
and  emulsified. 

BROMUM.  U.  S. 

BROMINE 

( bro'mum ) 
Br  =  79.36 

"It  should  contain  not  less  than  97  per- 
cent, of  pure  Bromine,  and  be  kept  in  protected 
glass-stoppered  bottles,  in  a  cool  place."   U.  S. 

Brominium,  U.  8.  1870;  Brome,  Fr.  Cod.;  Bromum, 
P.   O.;  Brom,   G.;   Bromo,  It.,  Sp. 

Bromine  is  an  elementary  body,  possessing 
many  analogies  to  chlorine  and  iodine.  It  was 
discovered  in  1826  by  Balard  of  Montpellier, 
in  the  bittern  of  sea  salt  works,  in  which  it 
exists  as  a  magnesium  bromide.  Since  then  it 
has  been  found  in  the  waters  of  the  ocean,  in 
certain  marine  animals  and  vegetables,  in  va- 
rious aquatic  plants,  as  the  water  cress,  in  nu- 
merous salt  springs,  and  in  the  mineral  kingdom. 
It  has  also  been  detected  by  Mene  in  the  coal 
gas  liquor  of  the  Paris  gas  works.  In  the 
United  States  it  was  first  obtained  by  Silliman, 
who  found  it  in  the  bittern  of  the  salt  works  at 
Salina,  in  the  State  of  New  York.  It  was  dis- 
covered in  the  salt  wells  near  Freeport,  Pa., 
by  David  Alter,  and  is  now  obtained  in  largest 
amount  from  the  brines  of  Ohio,  Pennsylvania, 
Michigan,  and  West  Virginia.  The  chief  works 
are  located  at  Parkersburg  and  Mason  City,  W. 
Va. ;  Pomeroy,  Ohio,  and  Midland  County,  Mich. 
The  annual  production  of  bromine  in  the 
United  States  for  the  last  few  years  has  been 
as  follows:  1903,  598,500  lbs.,  valued  at  $167, 
580;  in  1904,  897,100  lbs.,  valued  at  $269,130; 
and  in  1905,  899,434  lbs.,  valued  at  $139,432. 
The  bromides  contained  in  the  mother  liquors 
of  the  salt  wells  are  oxidized  by  manganese 
dioxide  in  West  Virginia  and  Ohio,  while  potas- 
sium chlorate  is  the  favorite  oxidizing  agent  in 
Michigan,  because  of  the  large  proportion  of 
calcium  chloride  in  the  liquor.  Much  is  also 
produced  in  the  latter  State  by  electrolytic  pro- 
cesses. 

Preparation. — The  original  salt  liquor  or 
brine  is  pumped  out  of  the  ground  at  9°  B., 
evaporated  to  about  15°  in  large  iron  pans,  then 
allowed  to  settle,  and  is  further  evaporated  in 
wooden   tanks   heated   by   steam    pipes   to   the 
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point  of  crystallization  of  the  salt.  These 
tanks,  five  in  number,  are  placed  at  different 
elevations,  one  above  the  other.  Each  day  the 
liquor  is  run  off  from  No.  1,  the  highest,  to 
No.  2,  next  day  to  No.  3,  and  so  on  until  it 
reaches  No.  5,  the  crystallized  salt  being  re- 
moved from  each  tank  after  draining  off  the 
liquor.  The  brine  which  reaches  No.  5  is  bit- 
tern, and  consists  chiefly  of  calcium,  mag- 
nesium, sodium,  and  some  aluminum  chlorides, 
with  varying  percentages  of  sodium  and  cal- 
cium bromides. 

The  bittern  marking  30°  to  38°  B.  is  evap- 
orated to  about  45°  B.  By  this  further  evap- 
oration an  additional  percentage  of  impure  salt 
is  removed;  the  liquor  is  then  run  into  stone 
stills,  materials  for  generation  of  chlorine  added, 
and  heat  applied  by  means  of  steam  until  the 
bromine  has  been  all  eliminated  and  vaporized. 
It  is  condensed  and  collected  in  cooled  receivers. 
(Proc.  A.  Ph.  A.,  1877,  p.  448.)  A  bromine 
still  is  figured  in  N.  R.,  April,  1877;  see  also 
N.  R.,  1883,  108;  Am.  Drug.,  1884,  121.  The 
chief  source  of  the  bromine  abroad  is  at  St 
lurt  in  Germany,  where  the  magnesium  bromide 
remains  as  a  residue  in  the  working  of  the 
potassium  salts.  The  bromine  is  extracted  from 
the  solution  <>1'  bromide  in  a  continuous  process 
by  the  joint  action  of  chlorine  j.ras  and  steam. 

Bromine  has  also  been  obtained  from  sea 
weeds  by  carbonizing  them,  lixiviating  the  car- 
bonaceous residue,  and  then  separating  t he  in- 
gredients, among  which  are  iodine  and  bromine. 
For  details,  see  Chcm.  Newt  (.Inly  <>,  1866, 
p.  L!).  More  than  two-thirds  of  the  bromine 
of  commerce  is  used  for  the  manufacture  of 
bromides  for  medicinal  use,  and  for  pho- 
tography; the  remainder  is  used  for  aniline 
colors. 

Properties. — Bromine  is  a  volatile  liquid,  of 
a  dark  red  color  when  viewed  in  mass,  hut 
hyacinth-red  in  thin  layers.  Its  taste  is  very 
caustic,  and  its  odor  intensely  strong  and  dis- 
agreeable, having  some  resemblance  to  that  of 
chlorine.1  Its  sp.  gr.  is  very  nearly  •'*  (2.99) 
U.  8.,  2.97  to  3.14,  Br.  (1885).  At'— 24.5°  C. 
(—12°  F.),  Baumhauer,2  (—7.2°  C,  Philipp) 
it  becomes  a  hard,  brittle,  crystalline  solid,  hav- 
ing a  dark  leaden  color,  and  a  lustre  nearly 
metallic.  It  boils  at  about  63°  C.  (145.4°  F.). 
forming  a  reddish  vapor  resembling  that  of 
nitrous  acid,  and  of  the  sp.  gr.  5.54.  It  evap- 
orates readily,  a  single  drop  being  sufficient  to 
fill  a  large  flask  with  its  peculiar  vapor. 

Bromine  is  sparingly  soluble  in  water  [in 
28  parts  at  25°  C.  (77°  F.),  U.  S.],  to  which  it 
communicates  an  orange  color,  more  soluble 
in  alcohol,  and  still  more  so  in  ether,  chloro- 
form, and  carbon  disulphide.  By  the  aid,  how- 
ever, of  potassium  bromide,  it  may  be  dissolved 

1  Inhaled  in  the  form  of  vapor  It  produces  great  irri- 
tation, and  endangers  asphyxia  through  spasm  of  the 
glottis.  A  ease  which  had  nearly  proved  fatal  was  ap- 
parently saved  bv  throwing  steam  sufficiently  cooled 
into  the  larynx.  (G.  P.  Duffield,  A.  J.  P.,  1868,  p.  288.) 

2  See  A.J. P.,  Oct.  1872,  p.  452.  The  higher  degree  usu- 
ally given  in  chemical  works  is  ascribed  by  Baumhauer 
to   the   presence   of   water    in   the   bromine   examined. 


to  any  desirable  extent  in  water.  Its  alcoholic 
and  ethereal  solutions  lose  their  color  in  a  few 
days,  and  become  acid  from  the  generation  of 
hydrobromic  acid.  It  bleaches  vegetable  sub- 
stances like  chlorine,  destroys  the  color  of  indigo 
sulphate,  and  decomposes  organic  matters.  Its 
combination  with  starch  has  a  yellow  color.  It 
corrodes  the  skin  and  gives  it  a  deep  yellow 
stain.  Bromine  is  intermediate  in  its  affinities 
between  chlorine  and  iodine,  since  its  combina- 
tions with  metals  are  decomposed  by  chlorine, 
while,  in  its  turn,  it  decomposes  those  of  iodine. 
It  forms  acids  which  are  analogous  in  proper- 
ties and  composition  to  the  corresponding  acids 
of  chlorine  and  iodine.  It  combines  also  with 
chlorine,  forming  bromine  chloride,  w7hich  prob- 
ably has  the  formula  BrCls.  This  is  prepared 
by  passing  chlorine  through  bromine,  and  con- 
densing the  vapors  at  a  low  temperature.  It  is 
a  reddish-yellow  liquid,  very  volatile,  soluble  in 
water,  with  a  penetrating  odor  and  disagreeable 
taste. 

Commercial  bromine  sometimes  contains  as 
much  as  6  or  8  per  cent,  of  carbon  tetrabromide, 
as  ascertained  by  I'osel^er.  He  discovered  the 
impurity  by  submitting  some  bromine  to  distil- 
lation, during  the  progress  of  which  the  boiling 
point  rose  to  120  C.  (248°  F.).  The  resid- 
uary liquid  at  this  temperature  was  colorless, 
and  when  treed  from  a  little  bromine,  proved 
to  be  carbon  bromide,  as  an  oily,  aromatic 
liquid.  It  is  stated  by  T.  L.  Phipson  that  he 
has  found  in  commercial  bromine,  accounted 
pure,  a  notable  amount  of  cyanogen,  and  that 
it  may  be  detected  as  follows.  Take  of  iron 
filings  and  bromine,  of  each,  half  an  ounce; 
add  to  the  filings  2  or  2.5  ounces  of  water; 
introduce  the  bromine  very  gradually,  stirring 
steadily;  filter  rapidly  while  warm  from  the 
reaction;  and  put  the  filtered  liquid  in  a  par- 
tially closed  bottle.  In  the  course  of  some 
hours  a  deposit  of  iron  ferricyanide  (Berlin 
blue)  will  have  formed,  and  may  be  collected 
on  a  filter.  In  about  two  days  the  whole 
of  the  cyanogen  will  be  deposited.  In  the  sam- 
ples of  bromine  thus  examined  he  had  found 
from  O.f)  to  1  per  cent,  of  cyanogen.  (Chem. 
News,  187.5,  p.  51.)  Chlorine  and  iodine  are 
frequently  found  in  bromine,  the  former  being 
more  common  in  American  and  the  latter  in 
German  bromine. 

The  U.  S.  P.  gives  the  following  description, 
with  tests  for  the  purity  of  bromine.  "A  heavy, 
dark  brownish-red,  mobile  liquid  evolving,  even 
at  ordinary  temperatures,  reddish  fumes,  highly 
irritating  to  the  eyes  and  lungs,  and  having 
a  peculiar  suffocating  odor,  resembling  that  of 
chlorine.  Specific  gravity:  2.990  to  3.000  at 
15°  C.  (59°  F.).  Boiling  point,  63°  C. 
(145.4°  F.).  Soluble  in  28  parts  of  water  at 
25°  C.  (77°  F.),  and  readily  soluble  in  alcohol 
or  ether  (with  gradual  decomposition  of  these 
liquids) ;  also  in  carbon  disulphide,  and  in 
chloroform,  with  a  deep  reddish-yellow  color. 
On  exposure  to  air  or  to  heat,  it  is  com- 
pletely volatilized  without  leaving  any  residue. 
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It  destroys  the  color  of  solutions  of  litmus 
and  indigo,  and  imparts  a  yellow  color  to  solu- 
tion of  starch.  If  Bromine  be  added  to  an 
excess  of  potassium  hydroxide  T.S.,  it  should 
combine  to  form  a  permanently  clear  liquid, 
without  the  separation  of  oily  drops  (absence  of 
organic  bromine  compounds).'  If  an  aqueous 
solution  of  Bromine  be  shaken  with  a  slight 
excess  of  reduced  iron  until  it  becomes  nearly 
colorless,  the  filtered  liquid,  on  the  addition  of 
a  small  amount  of  ferric  chloride  and  of  starch 
T.S.,  should  not  assume  a  blue  color  (absence 
of  iodine.)"  U.  S. 

In  testing  for  bromine  in  mineral  or  saline 
waters,  the  water  is  evaporated  in  order  to  crys- 
tallize most  of  the  salts.  The  solution,  after 
having  been  filtered,  is  placed  in  a  narrow  tube, 
and  a  few  drops  of  strong  chlorine  water  are 
added.  If  this  addition  produces  an  orange 
color,  bromine  is  present.  The  water  examined, 
in  order  that  the  test  may  succeed,  must  be 
free  from  organic  matter,  and  the  chlorine  not 
be  added  in  excess.  Bromine  may  be  detected 
in  marine  vegetables  by  carbonizing  them  in  a 
covered  crucible,  exhausting  the  charcoal,  pre- 
viously pulverized,  with  boiling  distilled  water, 
precipitating  any  alkaline  sulphide  present  in 
the  solution  by  zinc  sulphate,  and  then  adding 
successively  a  few  drops  of  nitric  acid  and  a 
portion  of  ether,  shaking  the  whole  together. 
If  bromine  be  present  it  will  be  set  free  and 
dissolve  in  the  ether,  to  which  it  will  com- 
municate an  orange  color.  (Dupasquier.)  Ac- 
cording to  Reynoso,  a  more  delicate  test  is 
furnished  by  hydrogen  dioxide,  which  liberates 
bromine  from  its  compounds  without  reacting 
on  it  when  free.  The  mode  of  procedure  is 
as  follows.  Put  a  piece  of  barium  dioxide  in 
a  test  tube,  and  add  successively,  distilled  water, 
pure  hydrochloric  acid,  and  ether.  The  ma- 
terials are  here  present  for  generating  hydro- 
gen dioxide;  and  as  soon  as  bubbles  are  seen  to 
rise  to  the  surface,  the  substance  suspected  to 
contain  bromine  is  added,  and  the  whole  shaken 
together.  If  a  bromide  be  present,  the  hydro- 
chloric acid  will  give  rise  to  hydrobromic  acid; 
and  the  hydrogen  dioxide,  acting  on  this,  will 
set  free  the  bromine,  which  will  dissolve  in  the 
ether,  and  give  it  a  yellow  tint  and  the  odor  of 
bromine. 

Uses.— Bromine  was  formerly  employed  as  an 
alterative  in  bronchocele,  scrofulous  tumors  and 
ulcers,  syphilis,  diseases  of  the  skin,  and  other 
chronic  affections,  but  at  present  it  is  very  rarely 
used.  About  six  minims  (0.4  Cc.)  of  an  aqueous 
solution  containing  one  part  of  bromine  to  forty 
of  distilled  water  may  be  taken  several  times  a 
day  in  water.  Locally  in  its  concentrated  state 
it  is  a  very  powerful  and  deep  caustic.  When 
used  as  a  wash  for  ulcers,  from  ten  to  forty 
minims  may  be  added  to  a  pint  of  water.  The 
use  of  bromine  as  a  caustic  in  hospital  gangrene 
was  proposed  by  Goldsmith  during  the  Civil 
War,  and  became  universal  in  the  army  hos- 
pitals. Applied  pure  by  means  of  a  glass  rod, 
it  destroyed  the  diseased  tissues  more  rapidly 


and  thoroughly  than  did  even  strong  nitric  acid. 
Of  the  compounds  of  bromine,  the  potassium, 
ammonium,  iron,  and  mercury  bromides  have 
been  chiefly  used.  Some  of  them  have  been 
found  to  exercise  a  remarkable  influence  in 
allaying  nervous  irritation,  and  are  now  much 
employed  for  that  purpose.  See  these  titles 
respectively  in  the  different  parts  of  this  work.1 
Bromine  chloride  has  been  used  in  cancer  by 
Landolfi  of  Naples,  both  externally  as  a  caustic 
and  internally;  but  a  committee  of  the  French 
Academy  reported  decidedly  against  it. 

J.  Lawrence  Smith  of  Louisville,  Ky.,  pro- 
posed the  following  as  a  convenient  formula  for 
a  solution  of  bromine.  Dissolve  160  grains  of 
potassium  bromide  in  two  fluidounces  of  water, 
add  one  troyounce  of  bromine,  and,  stirring 
diligently,  pour  in  sufficient  water  to  make  the 
solution  measure  four  fluidounces.  The  solu- 
tion should  be  kept  in  accurately  stoppered 
bottles.  This  is  a  suitable  preparation  for  ap- 
plication to  hospital  gangrene,  and  may  be  di- 
luted to  any  desirable  extent  with  water. 
(A.  J.  P.,  1863,  p.  202.) 

Bromine  is  a  very  active  germicide,  but  as 
such  is  not  of  practical  value.  In  overdoses  it 
is  a  corrosive  poison.  About  an  ounce  ingested 
caused  violent  inflammation  of  the  lips,  mouth, 
tongue,  and  oesophagus,  with  incessant  burning 
pain,  followed,  in  two  hours  and  a  half,  by 
prostration,  ending  in  death.  (Snell,  N:  Y. 
Journ.  of  Med.,  Sept.  1850.)  The  best  anti- 
dote, according  to  Alfred  Smee,  is  ammonia, 
given  largely  diluted  and  mixed  with  sweet  oil. 

Bromine  is  extensively  used  in  the  manufac- 
ture of  bromides,  in  photography,  and  in  the 
manufacture  of  coal  tar  colors. 

BUCHU.  U.  S.  (Br.) 

BUCHU 

( bii'ehu ) 

a  The  dried  leaves  of  Barosma  betulina 
(Thunbere:)  Bartling  and  Wendland  (Fam. 
Rutacece)."  U.  S.  "The  dried  leaves  of  Ba- 
rosma betulina,  Bart,  and  Wendl."    Br. 

Buchu  Folia,  Br.;  Folia  Bucco,  Folia  Diosmse,  s. 
Barosmas :  Feuilles  de  Bucco  (Booko,  Buchu),  I'r.  : 
Buckubliitter,  Buccoblatter,   O. 

The  leaves  of  the  official  and  other  Baros- 
mas  (so  named  from  {3api<c,  heavy,  and  bopy, 
odor),  and  of  some  Agathosmas,  are  collected 
by  the  Hottentots,  who  value  them  on  account 
of  their  odor,  and,  under  the  name  of  bookoo  or 
buchu,  rub  them,  in  the  state  of  powder,  upon 
their  greased  bodies. 


1  Iodine  bromide  in  aqueous  solution  is  sometimes 
employed,  which  is  made  by  rubbing  10  parts  of 
iodine  with  40  parts  of  distilled  water,  introducing 
into  a  flask,  adding  20  parts  of  bromine,  and  shaking 
until  the  iodine  is  dissolved.  ">30  parts  of  distilled 
water  are  added,  and  the  whole  filtered.  20  parts 
contain  1  part  of  iodine  tribromide.  A  solution  con- 
taining 15  per  cent,  is  sometimes  found  in  commerce. 
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Buchu 


PART    I. 


The  United  States  and  British  Pharmacopoeias 
are  at  present  in  accord  in  acknowledging  as 
"  buchu  "  the  product  of  a  single  species ;  for- 
merly several  other  species  were  also  recognized 
as  the  source  of  Buchu,  and  B.  serratifolia  is 
still  official  in  some  of  the  European  countries. 
The  medicinal  species  are  all  erect,  slender 
shrubs  with  opposite  leaves,  dotted  with  con- 
spicuous pellucid  oil  glands,  smooth,  angular, 
purplish  branches,  often  of  a  purplish  color, 
white  flowers,  and  a  fruit  of  five  erect  carpels. 
They  are  chiefly  distinguished  bjT  their  leaves. 

Barosma  betulina. — The  leaves  are  cuneate- 
obovate,  apex  recurved,  with  their  margin 
sharply  denticulate  by  spreading  teeth.  They 
are  from  one-half  to  three-fourths  of  an  inch 
long,  by  three-tenths  to  five-tenths  of  an  inch 
wide.  The  non-official  species,  which  have  been 
seen  in  European  markets  occasionally,  are  said 
to  be  used  in  South  Africa  as  substitutes  for 
the  official  buchu  ;  they  are  : 

Barosma  crenulata  (L),  Hook.  (B.  crenata, 
Lindl. ;  Diosma  crenata,  De  Cand.) — The 
leaves  are  opposite,  ovate  or  obovate,  acute, 
serrated  and  glandular  at  the  edge,  coriaceous, 
and  full  of  small  pellucid  dots  on  the  under 
surface.  The  flowers  are  white  or  of  a  reddish 
tint,  and  stand  solitarily  at  the  end  of  short, 
lateral  leafy  shoots.1 

Barosma  Eckloniana,  Barth..  a  plant  which 
has  been  considered  to  be  only  a  variety  of 
B.  crenulata,  has  leaves  which  are  rounded  at 
the  base,  shorter  and  proportionately  wider 
than  those  of  B.  crenulata,  and  also  grow  upon 
pubescent   shoots. 

B.  serratifolia  (Curt.),  Willd.— The  leaves 
are  linear  lanceolate,  equally  narrowed  towards 
either  end,  three-nerved,  with  a  truncate  apex, 
which  is  always  furnished  with  an  oil-cell,  and 
a  sharply  serrulate  margin.  Their  length  is 
from  an  inch  to  an  inch  and  a  half;  their 
width  one-fifth  of  an  inch. 

The  leaves  of  Barosma  venust a,  which  are  said 
to  have  appeared  in  the  London  markets,  are 
readily  distinguished  by  their  being  very  much 
smaller  than  those  of  B.  betulina,  which  they 
otherwise  resemble. 

Under  the  name  of  Karoo  buchu,  in  1904  the 
leaves  of  the  Diosma  succulenta,  L.,  var.  B. 
Bergiana,  H.  and  S.,  appeared  in  London;  they 
are  small  and  heath-like,  thick,  obtuse,  and 
slightly  recurved,  and  yielded  to  C.  E.  Sage 
(C.  D.,  65,  506,  787)  a  semi-solid  volatile  oil 
having  the  odor  of  peppermint. 

Properties. — Buchu  leaves  are  officially  de- 
scribed as  "  about  15  Mm.  long,  varying  be- 
tween oval  and  obovate,  yellowish-green,  apex 
obtuse,  margin  crenate  or  serrate  with  a  gland 


1  C.  J.  S.  Thompson  hns  found  that  the  leaves  of 
B.  serratifolia  yield  only  3.45  per  cent,  of  resin  and  1 
per  cent,  of  volatile  oil,  while  those  of  B.  crenulata 
yield  3.75  per  cent,  of  resin  and  1.6  per  cent,  of 
volatile  oil,  and  those  of  B.  betulina  give  4.25  per 
cent,  of  resin  and  1.45  per  cent,  of  volatile  oil ;  so 
that  B.  serratifolia  would  seem  to  be  the  least  active 
of  the  species.      (P.  J.,  xxi.  1890.) 


at  the  base  of  each  tooth,  the  base  more  or  less 
wedge-shaped;  coriaceous,  both  surfaces  beset 
with  numerous  slight  projections;  odor  strong 
and  characteristic;  taste  somewhat  mint-like, 
pungent  and  bitterish."  U.  S.  "  The  trans- 
verse section  exhibits  an  epidermis  whose  cells 
contain  yellow  sphero-crystals ;  the  inner  walls 
of  these  cells  are  thick  and  rich  in  mucilage. 
Odor  and  taste  strong  and  characteristic."  Br. 
The  leaves  of  B.  crenulata  constitute  the  short 
buchu  or  round  buchu,  while  those  of  B.  serrati- 
folia are  the  long  buchu  of  commerce.  The 
leaves  of  B.  crenulata  are  at  present  compara- 
tively infrequent  in  commerce,  the  parcels 
usually  consisting  of  those  of  one  of  the  other 
species  almost  unmixed.  The  species  can  be 
recognized  by  the  characters  already  given. 
The  leaves  of  the  Empleurum  serrulatum  some- 
times occur  mixed  with  buchu  leaves,  occasion- 
ally constituting  the  bulk  of  the  parcel.  They 
are  to  be  distinguished  by  their  acrid  taste  and 
peculiar  odor  and  by  being  longer  and  nar- 
rower than  any  buchu  leaf,  with  a  sharp-pointed 
apex,  parallel  sides,  and  coarse  denticulation. 
Further,  according  to  Holmes,  when  the  leaf  of 
a  Barosma  is  held  up  to  the  light  the  lateral 
veins  appear  straighter,  longer,  and  more 
strongly  developed  than  in  the  leaves  of  the  Em- 
plenrnm.  John  C.  I'inney  (P.  J.,  March,  3895) 
findl  that  the  leaves  of  the  latter  contain  0.64 
per  cent,  of  a  peculiar  volatile  oil.  There  is  no 
reason  to  heli"ve  that  they  possess  the  thera- 
peutical properties  of  buchu.  Holmes  enumer- 
ated a  number  of  plants  used  in  South  Africa 
as  substitutes  (see  /'.  -/.,  L90Q,  70). 

Fliickiger  obtained  from  B.  betulina  1.56  per 
cent,  of  volatile  oil,  which  had  the  odor  of 
peppermint  rather  than  of  buchu,  and  deviated 
the  plane  of  polarization  considerably  to  the 
left.  On  exposure  to  cold  it  furnished  a  cam- 
phor, which,  a  tier  re-solution  in  alcohol,  crys- 
tallized in  needle  shaped  forms.  After  repeated 
purification  in  this  manner,  the  crystals  of 
Barosma  camphor,  or  diosphenol,  C10H16O2, 
have  a  peppermint  odor;  they  fuse  at  85°  C. 
and  begin  to  sublime  at  110°  C.  After  fusion 
they  again  solidify  only  at  50°  C.  Barosma 
camphor  is  abundantly  soluble  in  carbon  disul- 
phide.  The  crude  oil  from  which  the  camphor 
had  been  separated  had  a  boiling  point  of  about 
200°  C,  quickly  rising  to  210°  C.  or  even 
higher.  The  oil  which  distilled  between  these 
temperatures,  rectified  over  sodium,  gave  ap- 
proximately the  formula  CioHieO.  (Pharma- 
cographia,  2d  ed.,  p.  109.)  Spica  examined 
B.  crenulata  and  found  the  volatile  oil  to  differ 
from  that  obtained  by  Fliickiger  from  B.  betu- 
lina; the  solid  body  was  similar  to  diosphenol, 
but  upon  analysis  gave  the  figures  C10H16O2, 
and  hence  is  regarded  by  Spica  as  an  oxycam- 
phor.  The  liquid  portion  was  a  greenish-yel- 
low oil,  having  a  pleasant  odor  and  a  pungent, 
peppermint-like  taste;  by  fractioning,  it  was 
separated  into  a  portion  isomeric  with  borneol, 
resembling  thymol  in  odor  and  taste,  to  which 
the  name  of  dioscamphor  was  given.     A  sub- 
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stance  extracted  by  alcohol  from  the  residue 
after  the  removal  of  the  oil  Spica  named 
diosmin.  (P.  J.,  1885,  p.  10G.)  The  results  of 
Spica  were  confirmed  by  Shimoyama  (A.  J.  P., 
1888,  p.  624),  who  made  several  simple  deriva- 
tives of  diosphenol,  and  then  prepared  from  it, 
by  prolonged  digestion  with  alcoholic  potash, 
diolic  acid,  C10H18O3  +  H2O,  forming  white 
crystalline  needles,  melting  at  96°  to  97°  C,  and 
a  compound  to  which  he  gave  the  name  diol- 
alcohol.  Wayne's  experiments  (A.  J.  P.,  1876, 
p.  19)  appear  to  indicate  that  the  oil  also  con- 
tains a  substance  capable  of  being  converted 
into  salicylic  acid.  J.  M.  Maisch  believed  that 
buchu  leaves  do  not  contain  salicylic  acid, 
although  the  stearopten  of  the  oil  gives  a 
blackish  color  with  ferric  chloride.  (A.  J.  P., 
July,  1881.)  The  yield  of  ash  varies,  accord- 
ing to  the  researches  of  H.  W.  Jones  (P.  J., 
ix.  673),  from  4.69  to  4.40  in  B.  betulina,  4.32 
to  5.39  in  B.  crenulata,  5.03  to  5.22  in  B.  serrati- 
folia;  the  ash  itself  was  remai-kable  as  con- 
taining a  great  deal  of  manganese.  The  short 
leaved  buchu  was  found  by  P.  W.  Bedford  to 
yield  an  average  of  1.21  per  cent,  of  volatile 
oil;  while  the  long  leaved,  though  more  highly 
valued  in  the  market,  gave  only  0.66  per  cent., 
showing  its  great  inferiority  in  strength.  (Proc. 
A.  Ph.  A.,  1863,  p.  211.) 

Uses. — Buchu,  originally  employed  by  the 
Hottentots,  has  long  since  come  into  general  use. 
Its  activity  depends  upon  the  volatile  oil,  which 
is  eliminated  by  the  kidneys.  Under  its  action 
there  is  no  marked  increase  in  the  amount  of 
the  urine,  hence  the  remedy  is  of  no  value  in 
dropsies,  but  the  oil  affects  very  decidedly  the 
mucous  membrane  of  the  genito-urinary  tract. 
The  remedy  is  very  useful  in  diseases  of  the 
urinary  organs,  such  as  gravel,  chronic  catarrh 
of  the  bladder,  morbid  irritation  of  the  bladder 
and  urethra,  diseases  of  the  prostate,  and  re- 
tention or  incontinence  of  urine  from  a  loss  of 
tone  in  the  parts  concerned  in  its  evacuation. 
It  should  be  given  when  the  inflammation  is  not 
severe,  but  when  it  is  in  that  condition  of 
chronicity  requiring  oil  of  turpentine,  tincture 
of-  cantharides,  or  other  stimulant  diuretics. 
An  infusion  (one  ounce  in  a  pint  of  boiling 
water)  may  be  given  in  the  dose  of  one  to  two 
fluidounces  (30  to  60  Cc),  but  the  best  prepara- 
tion is  the  fluidextract. 

Dose,  one  drachm  (3.9  Gm.)  ;  of  the  fluidex- 
tract, a  fluidrachm  (3.75  Cc),  three  or  four 
times  a  day. 

Off.  Prep. — Fluidextractum  Buchu,  U.  8.;  In- 
fusum  Buchu,  Br.;  Tinctura  Buchu,  Br. 

BUTYL-CHLORAL  HYDRAS.  Br. 

BUTYL-CHLORAL  HYDRATE 

(bu'tyl-phlo'ral  hy'dras) 

C4H5Cl3O.H20  =  191.94 

"  Butyl-Chloral  Hydrate,  or  trichlorbutyli- 
dene    glycol,    CH3.CHCl.CCla.CH(0H)a,    is    a 


crystalline  hydrate  obtained  by  the  addition  of 
water  to  the  liquid  butyl  chloral  produced  by 
the  action  of  chlorine  gas  on  aldehyde."  Br. 

Butylchloralum  Hydratum,  Chloralhydratum  Bu- 
tyl! ;  Trichlorbutylidene  Glycol  ;  Hydrous  Butyl 
Chloral;  Croton  Chloral  Hydrate  (wrongly  so 
called)  ;  Chloralum  Butyll  Hydratum ;  Butyl  Chlo- 
ralhydrate ;  Hydrate  de  Chloral  Butylique,  Fr. ; 
Butylchloralhydrat,    Trichlorbutylaldehydhydrat,    G. 

This  substance  was  discovered  by  Kramer  and 
Pinner  of  Berlin,  during  an  examination  of 
the  accumulated  by-products  of  the  chloral  fac- 
tory of  Schering.  It  was  named  croton- 
chloral  hydrate  because  it  was  believed  to  bear 
a  relationship  to  crotonic  acid,  the  peculiar  acid 
of  croton  oil;  this  was  subsequently  disproved 
by  Pinner,  who  showed  that  it  belonged  to  the 
butyl  series.  (Ber.  d.  Chem.  Ges.,  vii.  1321, 
1561.)  It  is  made  by  passing  dry  chlorine 
through  aldehyde  cooled  to  —10°  C.  (14°  F.), 
in  an  apparatus  similar  to  that  used  in  making 
chloral.  Fractional  distillation  is  resorted  to, 
and  the  product  boiling  between  163°  C.  (325.4° 
F.)  and  165°  C.  (329°  F.)  is  reserved;  this  is 
butyl-chloral,  a  colorless  oily  fluid.  The  neces- 
sary amount  of  water  is  added,  and  butyl- 
chloral  hydrate  is  obtained. 

Properties. — Butyl-chloral  hydrate  occurs  in 
the  form  of  crystalline,  micaceous  scales  of  a 
pungent  odor,  sparingly  soluble  in  water,  freely 
soluble  in  alcohol,  hot  water,  and  glycerin,  but 
insoluble,  or  nearly  so,  in  chloroform,  a  property 
which  may  be  employed  to  separate  it  from 
ordinary  hydrated  chloral.  When  treated  with 
caustic  alkalies  it  is  converted  into  formic  acid, 
potassium  chloride,  and  allylene  dichloride, 
C3H4CI2.  The  British  Pharmacopoeia  describes 
it  as  "  in  pearly  white,  trimetric  lamina?,  hav- 
ing a  pungent  but  not  acrid  odor,  and  an  acrid 
nauseous  taste.  It  fuses  at  about  172°  F. 
(77.8°  C.)  to  a  transparent  liquid,  which,  in 
cooling,  commences  to  solidify  at  about  160°  F. 
(71.1°  C).  Soluble  in  about  50  parts  of  water, 
and  in  its  own  weight  of  glycerin  or  of  alcohol 
(90  per  cent.);  it  slowly  dissolves  in  20  parts 
of  chloroform.  The  aqueous  solution  is  neutral 
or  but  slightly  acid  to  litmus.  It  does  not  yield 
chloroform  when  heated  with  solution  of  potas- 
sium hydroxide  or  with  milk  of  lime  (absence  of 
chloral  hydrate)."   Br. 

Uses. — Butyl-chloral  hydrate  was  proposed 
by  Liebreich,  in  1870,  as  a  remedy  in  the  treat- 
ment of  trigeminal  neuralgia.  He  states  that  a 
drachm  (3.9  Gm.)  of  it  causes  deep  sleep, 
accompanied  by  anaesthesia  of  the  head,  with 
complete  loss  of  irritability  of  the  eyeball  and 
of  the  trigeminal  nerve.  The  circulation  is 
kept  up  with  great  tenacity,  and,  if  the  dose  has 
been  large  enough,  death  results  from  the 
arrest  of  respiration.  These  statements  of  Lie- 
breich were  contradicted  by  the  research  of  J. 
von  Mering  and  of  H.  W.  Schmidt,  who  found 
that  no  anaesthesia  was  produced  unless  suffi- 
cient doses  were  given  to  cause  complete  nar- 
cosis, and  that  the  general  course  of  the  symp- 
toms caused  by  the  butyl-chloral  hydrate  was  ex- 
actly parallel  to  that  of  those  produced  by  hy- 
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drated  chloral.  But  a  number  of  observers 
have  used  butyl-chloral  hydrate  with  asserted 
good  results  in  tic-douloureux.  The  relief  ob- 
tained is,  unfortunately,  only  temporary  and 
palliative.  The  drug  has  been  commonly  ad- 
ministered in  doses  of  from  5  to  20  grains  (0.32 
to  1.3  Gm.)  in  syrup.  The  safer  plau  is  to  give 
5  grains  (0.32  Gm.)  every  half  hour  until  30 
grains  (2.0  Gm.)  have  been  taken  or  relief 
afforded.  The  original  formula  of  Liebreich 
was — butyl-chloral  hydrate  5  to  10  parts;  glyc- 
erin 20  parts;  distilled  water  130  parts.  Dose, 
half  a  fluidounce,  followed  in  five  minutes  by  a 
second  dose,  ten  minutes  later  by  a  third  dose, 
unless  relief  is  afforded.  That  such  medication 
is  safe  is  not  certain.  For  experiments  in  mak- 
ing and  dispensing  solutions  of  butyl-chloral 
hydrate,  see  Proc.  A.  Ph.  A.,  1884,  57S. 

Dose,  of  British  Pharmacopoeia,  from  five  to 
twenty  grains  (0.32  to  1.3  Gm.). 

CAFFEINA.  U.  S.,  Br. 

CAFFEINE  [Theine] 

(caf-fe-i'na) 

C8H10N402  -f  H30  =  210.C4 

"A  feebly  basic  substance  [CeHfCHsJs^Oa 
+  H2O]  obtained  from  the  dried  leaves  of  Thea 

sinensis  Linne  (Fain.  Ternstraemiacece),  or  from 
the  dried  seeds  of  Coffea  arabica  Linne*  (Fain. 
Bubiacecc) ;  found  also  in  oilier  plants."1  U. 
S.  "An  alkaloid,  CeIIioN402,H20,  usually  ob- 
tained from  the  dried  leaves  of  Camellia 
Thea,  Link,  or  the  dried  seeds  of  Coffea  arabica, 
J. inn.  Crystallized  from  aqueous  solution,  it 
contains  one  molecule  of  water."  Br. 

Trimethyl-xanthine,  Methyl-theobromine :  Caffeia. 
Theina,  (iuaranlna,  Cafeine,  Fr.  Cod. ;  Coffelnum, 
P.  <;.;  Koffeln,  Kaffeln,  Theln,  O. ;  Caffeina,  It.; 
Cafeina,  Up. 

Caffeine  {Caff em)  was  first  discovered  by 
Runge,  and  afterwards  by  Pelletier,  Cav- 
entou  and  Robiquet.     Strecker  first  proved  it 

1  The  United  States  Pharmacopoeia  allows  caffeine 
to  be  prepared  from  either  one  of  the  ordinary  com- 
mercial sources,  but  because  tea  leaves  contain  a  much 
larger  percentage  of  the  alkaloid  than  does  the  coffee 
berry,  and  are  frequently  thrown  into  commerce  in 
a  damaged  condition,  unfit  for  use  as  a  beverage, 
commercial  caffeine  is  almost  always  prepared  from 
them.  If  the  assertion  of  Thomas  J.  Mays,  that 
theine,  though  chemically  identical  with  caffeine, 
is  physiologically  different,  be  confirmed,  it  will 
become  necessary  to  recognize  theine  as  an  offi- 
cial alkaloid,  and  direct  that  caffeine  be  pre- 
pared from  coffee.  The  argument  that  tea  and 
coffee  differ  in  their  gross  effects  on  the  human  body, 
and  that  therefore  the  alkaloids  cannot  be  identical, 
has  no  force,  because  coffee  contains  an  active  empy- 
reumatic  oil,  developed  during  the  process  of  roasting. 
How  far  the  conclusions  arrived  at  by  Mays  by  experi- 
ments upon  frogs  must  be  accepted  still  remains  a 
matter  of  opinion.  We  think,  however,  that  further 
phvsiological  studies  of  the  three  alkaloids  theine, 
onffeine.  and  guaranine  are  necessary  before  their 
physiological  diversitv  can  be  considered  established 
Dunstan  and  Shepheard  (J.  Chem.  £..  1893,  1051 
reviewed  the  question  of  the  identity  of  caffeine  and 
theine  with  great  care,  and  established  the  complete 
chemical  identity  of  the  two  by  a  study  of  a  number 
of  derivatives.  The  clinical  results  obtained  by  Mays 
(Med  News,  vol.  xlviii.)  are  sufficient  to  warrant 
the  trial  of  theine  as  a  local  anaesthetic  injected  in 
a  dose  of  a  third  of  a  grain  over  painful  nerves. 


to  be  methyl-theobromine  by  making  it  from 
theobromine  synthetically.2  (Ann.  Ch.  Ph.,  118, 
170.)  It  is  now  recognized  as  an  immediate 
derivative  of  xanthine,  C5H4N4O2  being  the 
trimethyl-derivative  of  the  same,  and  it  belongs 
to  the  purine  group,  of  which  xanthine  is  the 
dioxy-derivative.  Emil  Fischer  has  accom- 
plished the  conversion  of  uric  acid,  C5H4N4O3, 
into  xanthine,  and  this  into  caffeine. 

Caffeine  may  be  made  as  follows:  Exhaust 
bruised  coffee  by  two  successive  portions  of 
boiling  water,  unite  the  infusions,  add  lead 
acetate  in  order  to  precipitate  various  principles 
accompanying  the  caffeine,  filter,  decompose 
the  excess  of  lead  acetate  in  the  filtered  liquor 
by  hydrogen  sulphide,  concentrate  by  evapora- 
tion, and  neutralize  with  ammonia.  The  caffeine 
is  deposited  in  crystals  upon  cooling,  and  may 
be  purified  by  redissolving  in  water,  treating 
with  animal  charcoal,  and  evaporating.  H. 
Leuchsenring  obtains  caffeine  by  availing  him- 
self of  its  property  of  subliming  unchanged  by 
In  at.  He  precipitates  a  concentrated  decoction 
of  coffee  by  a  weak  solution  of  lead  acetate, 
filters,  evaporates  to  dryness,  mixes  the  residue 
with  sand,  and  sublimes  as  in  Mohr's  process 
for  procuring  benzoic  acid.  (A.  J.  P.,  xxxii. 
25.)  Still  another  method,  proposed  by  Vogel, 
is  to  treat  coffee,  ground  to  powder,  with  petro- 
leum benzin,  which  dissolves  the  caffeine  and 
an  oily  substance,  separate  the  petroleum  ben- 
zin by  distillation  and  treat  the  residue  with 
boiling  water,  which  dissolves  the  caffeine,  and 
deposits  it  in  a  crystalline  form,  after  filtra- 
tion and  concentration.  (./.  P.  C,  3e  ser.,  xxxv. 
43G.)  Paul  and  ( 'ownley's  process  for  estimating 
the  caffeine  in  coffee  is  to  mix  finely  powdered 
coffee  with  moist  lime,  and  exhaust  with  alcohol 
by  hot  repercolation.  The  alcohol  is  evaporated 
off,  and  the  residue  mixed  with  water  and  a  few 
drops  of  diluted  sulphuric  acid;  the  mixture 
is  filtered,  and  the  filtrate  and  washings,  when 
cool,  treated  with  chloroform  to  wash  out  the 
alkaloid;  the  chloroformic  solution  is  evapo- 
rated in  a  tared  dish,  and  the  residue  weighed  as 
caffeine.  (P.  J.,  1887,  p.  565.)  Petit  and  Terrat 
subsequently  found  that  the  presence  of  lime 
or  magnesia  retards  the  extraction  of  the 
caffeine,  they  recommend  direct  extraction  by 
chloroform  containing  a  trace  of  water  (/.  P. 
C,  1896,  529  ).     For  another  method,  by  E.  D. 

-  In  an  examination  of  25  varieties  of  coffee,  Dra- 
gendorff  found  a  variation  in  the  amount  of  caffeine 
of  from  O.C  to  2.2  per  cent.  The  most  important 
varieties  were  as  follows  : 

Brown   Penang    0.71   per  cemt. 

Finest  Mocha    0.64 

Yellow    Menado     1.22 

Finest  plantation  Jamaica   1.43         " 

First  Surinam 1.78  " 

Pearl   plantation  Ceylon   0.78 

Yellow   Java    0.88 

Gray    Java     2.21 

First   native   Ceylon    0.87 

Second      "  "        1.54  " 

Third        "  "        1.59 

Costa  Rica 118 

West   Indian    1 .22 

Rio    114 

Jamaica    0.67         " 

Santos    1-46 
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Smith,  see  Ph.  Era,  1887,  17;  see  also  A.  J.  P., 
1892,  468,  and  1893,  338;  J.  P.  C,  1893,  545; 
Ap.  Ztg.,  1893,  132;  C.  D.,  1893,  210;  Ph.  Era, 
1897,  391. 

Caffeine  is  prepared  on  a  considerable  scale 
from  damaged  tea.  The  tea  is  exhausted  with 
boiling  water,  the  decoction  boiled  with  litharge 
or  lead  acetate,  and  the  filtered  solution  evapo- 
rated till  the  alkaloid  crystallizes  out  on  cooling. 
The  product  can  be  purified  by  resublimation  or 
by  crystallization  from  hot  water.  (Allen,  Com. 
Org.  Anal.,  2d  ed.,  vol.  iii.,  part  ii.,  474.) 

Properties. — Caffeine  is  a  feeble  base,  cap- 
able of  forming  definite  compounds  with  min- 
eral acids  but  not  with  organic  acids ;  the  latter, 
however,  increase  its  solubility  in  water  and 
other  liquids.  (See  Caffeina  Citrata.)  Caffeine 
is  in  "  white,  flexible,  silky,  glistening  needles, 
usually  matted  together  in  fleecy  masses,  perma- 
nent in  the  air;  odorless,  and  having  a  bitter 
taste.  If  crystallized  from  water,  it  contains 
one  molecule  of  water  of  crystallization,  but 
if  crystallized  from  alcohol,  chloroform,  or 
ether,  it  contains  none.  Soluble  in  45.6  parts  of 
water,  53.2  parts  of  alcohol,  375  parts  of  ether, 
and  8  parts  of  chloroform  at  25°  C.  (77°  F.) ; 
soluble  in  5.2  parts  of  water  at  80°  C.  (176° 
F.),  and  in  17.1  parts  of  alcohol  at  60°  C. 
(140°  F.).  Its  solubility  in  water  is  increased 
by  the  presence  of  certain  salts, — e.g.,  potas- 
sium bromide,  sodium  benzoate,  sodium  sali- 
cylate, and  others.  Caffeine  sublimes  at  about 
178°  C.  (352.4°  F.),  and  should  leave  no  resi- 
due. Its  melting  point  is  236.8°  C.  (458.3°  F.). 
An  aqueous  solution  of  Caffeine  is  neutral 
to  litmus  paper.  If  a  small  quantity  of 
Caffeine  be  dissolved  in  about  1  Cc.  of 
hydrochloric  acid  in  a  porcelain  dish,  a 
little  potassium  chlorate  added,  the  whole  evap- 
orated to  dryness  on  a  water-bath,  and  the  dish 
then  inverted  over  a  vessel  containing  a  few 
drops  of  ammonia  water,  the  residue  will  ac- 
quire a  rich  purple  color,  which  is  destroyed  by 
fixed  alkalies.  If  a  fragment  of  Caffeine  be 
dissolved  in  sulphuric  acid  and  a  minute  frag- 
ment of  potassium  dichromate  be  added  to  the 
liquid,  a  yellowish-green  color,  which  gradually 
becomes  green,  will  be  produced.  Caffeine 
should  dissolve  in  sulphuric  acid  or  in  nitric 
acid  without  producing  a  color  (absence  of  or- 
ganic impurities).  Its  aqueous  solution  should 
not  be  precipitated  by  mercuric  potassium  iodide 
T.S.  (absence  of  alkaloids)."  U.  S.  The  British 
Pharmacopoeia  describes  it  as  "  soluble  in  80 
parts  of  cold  water,  the  solution  having  a  faintly 
bitter  taste  and  being  neutral  to  litmus.  Easily 
soluble  in  boiling  water,  alcohol  (90  per  cent.), 
or  chloroform;  sparingly  soluble  in  ether.  It 
dissolves  without  color  in  sulphuric  and  nitric 
acids.  At  212°  F.  (100°  C.)  the  crystals  lose 
8.49  per  cent,  of  their  weight,  and  at  a  higher 
temperature  melt  and  volatilize  without  decom- 
position. Treated  with  a  crystal  of  potassium 
chlorate  and  a  few  drops  of  hydrochloric  acid, 
and  the  mixture  evaporated  to  dryness  in  a 
porcelain  dish,  a  reddish  residue  results,  which 


becomes  purple  when  moistened  with  solution  of 
ammonia.  In  an  aqueous  solution  of  the  alka- 
loid, tannic  acid  gives  a  white  precipitate  solu- 
ble in  excess  of  the  reagent,  but  no  precipitate 
is  caused  by  solution  of  potassium  iodide  con- 
taining mercuric  iodide  (distinction  from  other 
official  alkaloids)."   Br. 

When  the  solution,  made  by  saturating  potas- 
sium iodide  with  mercuric  oxide,  is  added  to  a 
solution  of  caffeine,  a  precipitate  is  produced, 
which  soon  takes  the  form  of  white,  shining, 
acicular  crystals.  This  reaction  was  proposed  as 
a  test  of  caffeine  by  Dellf s ;  for  though  the  same 
solution  will  precipitate  the  other  alkaloids,  the 
product  is  always  amorphous.  ( Chem.  Gaz.,  Feb. 
45,  1855.)  Tanret  proposes  to  increase  the  solu- 
bility of  caffeine  by  adding  definite  proportions 
of  sodium  benzoate,  cinnamate  or  salicylate, 
which  form  with  it  compounds  rich  in  alkaloid 
(45.8,  58.9,  and  61  per  cent,  respectively). 
These  are  well  adapted  for  hypodermic  admin- 
istration, as  they  are  all  freely  soluble  in  water. 
The  proportions  recommended  are  as  follows: 
caffeine-sodium  benzoate  (caffeine,  244,  sodium 
benzoate,  288)  ;  caffeine-sodium  cinnamate  (caf- 
feine, 244,  sodium  cinnamate,  170) ;  caffeine- 
sodium  salicylate  (caffeine,  244,  sodium  salicy- 
late, 160).  (L'Union  Pharm.,  xxxvii,  394.) 
Caffeine  is  remarkable  for  containing  a  larger 
proportion  of  nitrogen  than  does  almost  any 
other  proximate  vegetable  principle,  in  this  re- 
spect equalling  some  of  the  highly  annualized 
products. 

Uses. — There  have  been  a  few  cases  of  poi- 
soning by  caffeine ;  a  drachm  of  citrated  caffeine 
swallowed  by  an  adult  was  followed  by  burning 
in  the  throat,  giddiness,  faintness,  nausea, 
tremor  of  the  extremities,  abdominal  pain,  men- 
tal distress,  great  cardiac  oppression  and  finally 
collapse.  Consciousness  was  not  impaired  and 
there  was  no  headache  until  the  patient  began 
to  recover.  A  decoction  of  8  ounces  of  freshly 
roasted  coffee,  taken  for  the  purpose  of  produc- 
ing abortion,  caused  pronounced  choreic  tre- 
mors, great  restlessness,  quickened  respiration, 
and  rapid  pulse,  with  very  strong,  even  violent, 
heart  beats.  In  doses  of  3  to  5  grains  caffeine 
produces  in  the  healthy  individual  a  peculiar 
wakefulness,  with  stimulation  of  the  cerebrum, 
and  some  increase  of  the  urinary  secretion  and 
force  of  the  pulse.  There  is  usually  marked 
increase  of  the  mental  activity  and  of  the  capa- 
bility for  sustaining  mental  work.  About  two 
hours  after  the  ingestion  of  12  grains  by  Pratt, 
there  were  intense  physical  restlessness  and 
mental  anxiety,  with  obstinate  sleeplessness, 
active  and  persistent  thinking,  general  muscular 
tremulousness,  and  frequent  urination. 

Given  in  large  dose  to  the  lower  animals,  caf- 
feine produces  hurried  respiration,  restlessness, 
slightly  lowered,  followed  by  markedly  elevated, 
temperature,  tetanic  and  clonic  convulsions,  pro- 
gressive paralysis,  and  finally  death  from  para- 
lytic arrest  of  respiration.  The  cause  of  the 
convulsions  in  mammals  is  not  determined, 
but  in  the  frog  they  are  of  spinal  origin,  for 
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both  Pratt  and  Le  Blond  have  found  that  cut- 
ting of  the  cord  does  not  arrest  them  below 
the  point  of  section,  while  destruction  of  the 
cord  (Pratt  and  Leven)  prevents  their  de- 
velopment. It  would  appear,  therefore,  that 
caffeine  acts  upon  the  frog  as  a  stimulant  to 
the  motor  side  of  the  spinal  cord,  and  it  is 
probable  that  the  physical  restlessness  and 
tremulousness  produced  in  man  are  largely  of 
spinal  origin.  Upon  the  motor  nerves  caffeine 
has  no  effect,  but  there  is  some  reason  for 
suspecting  that  it  exerts  a  very  feeble  in- 
fluence upon  the  sensory  nerves.  Upon  the 
muscles  caffeine  acts  as  a  powerful  poison; 
when  an  isolated  piece  of  the  gastrocnemius  of 
the  frog  is  thrown  into  a  one  per  cent.,  or  even 
weaker,  solution  of  the  citrate  of  caffeine,  it 
becomes  contracted  and  stiff,  and  unable  to 
respond  to  the  galvanic  current  in  from  two  to 
three  minutes.  It  lias  been  abundantly  proved 
that  it  is  the  muscle  fibre  which  is  affected. 
and  it  seems  to  be  established  llmt  the  paralysis 
is  preceded  by  a  period  of  excitement,  daring 
which  the  contractility  of  the  muscle  is  in- 
creased both  in  its  sensitiveness  In  stimuli  and 
in  its  power.  The  action  of  caffeine  upon  the  cir- 
culation is  distinct.  U  b.'is  been  shown  by  Leven. 
Binz,  and  other  observers.  The  alkaloid  pro- 
duces in  the  mammal,  elevation  of  the  arterial 
pressure,  which  is  at  least  in  part  due  to  a  direct 
action  upon  the  bearl  :  caffeine  in  small  doai 
inforces  the  isolated  frog's  heart,  and  <ri\es  to 
ils  contractions  more  amplitude  and  more 
energy.  Reichert  found  that  even  after  destruc- 
tion of  the  vasomotor  centres  in  the  medulla 
oblongata,  caffeine  still  elevates  the  arterial 
mre.  He  believes  that  this  rise  of  the  ar- 
terial pressure,  which  must  be  independent  of 
the  vasomotor  centres,  is  due  to  a  direct  action 
of  the  caffeine  upon  the  muscle  fibres  in  the 
vessel  walls.  Direct  proof  of  this,  however. 
seems  to  be  wanting,  and  it  remains  uncertain 
whether  the  rise  of  pressure  is  due  entirely  or 
only  in  part  to  the  cardiac  stimulation.  In  ad- 
vanced stages  of  caffeine  poisoning  the  arterial 
pressure  falls,  both  the  heart  and  the  vaso- 
motor system  being  depressed  or  paralyzed. 
The  pulse  rate  is  usually  but  not  always  in- 
creased by  caffeine,  probably  due  to  a  stimula- 
tion of  the  cardio-accelerator  mechanism. 

One  of  the  most  constant  symptoms  pro- 
duced in  man  by  overdoses  of  caffeine  is  ex- 
cessive diuresis,  and  experiments  made  upon 
the  lower  animals  show  that  caffeine  acts  as 
a  diuretic  not  only  by  influencing  the  circula- 
tion, but  also  by  directly  affecting  the  secreting 
cells  of  the  kidney  or  the  nerves  which  dominate 
those  cells,  the  probabilities  being  in  favor  of 
the  first  of  these  theories  of  action.  According 
to  Schroeder,  not  only  the  water  but  also  the 
solids  of  the  urine  are  increased. 

The  question  whether  caffeine  has  an  influence 
upon  tissue  changes  and  the  consequent  nitrog- 
enous elimination  cannot  be  considered  as  dis- 
tinctly answered,  though  the  most  probable  con- 
clusion is  that  the  action  of  caffeine  upon  urea 


elimination  and  upon  general  nutrition  is, 
not  direct  or  pronounced.  While  the  therapeu- 
tic dose  of  caffeine  is  broken  up  in  the  body 
with  the  formation  of  methyl-xanthine,  which 
escapes  with  the  urine,  the  toxic  dose  is  at  least 
in  part  eliminated  by  the  kidney  unchanged. 

Caffeine  is  a  valuable  remedy  in  practical 
medicine  as  a  cerebral  and  cardiac  stimulant 
and  as  a  diuretic.  In  undue  somnolence,  in 
ncrvotus  headache,  in  narcotism,  also,  at  times, 
when  the  exigencies  of  life  require  excessively 
prolonged  wakefulness,  caffeine  may  be  used  as 
the  most  powerful  agent  known  for  producing 
wakefulness.  In  a  series  of  experiments,  J. 
Hughes  Bennett  found  that  within  narrow 
limits  there  is  a  direct  physiological  antagonism 
between  caffeine  and  morphine.  Coffee  and 
caffeine  in  narcotic  poisoning  are  of  value  as  a 
means  of  keeping  the  patient  awake,  and  of 
Stimulating  the  respiratory  centres. 

As  a  cardiac  stimulant,  caffeine  may  be  used 
in  any  form  of  heart  failure;  the  indications 
its  nSS  are  those  which  call  for  the 
employment  of  digitalis.  It  is  superior  to 
digitalis  in  never  disagreeing  with  the  stom- 
ach,    in     having    no     distinctive    cumulative 

tendency,   and   in   the  promptness  of  its  action. 

It  is  pronouncedly  inferior  to  digitalis  in  the 
power  and  certainty  of  its  action,  and  in  the 
permanence  of  its  influence  once  asserted.  As 
a  diuretic  it  is  superior;  it  is  very  valuable  in 
the  treatment  of  cardiac  dropsies,  mid  is  often 
useful  in  chronic  lirir/ht's  disease  when  there  is 
no  irritation  of  the  kidneys. 

On  account  of  its  tendency  to  produce  wake- 
fulness, it  is  usually  better  to  mass  the  doses 
early  in  the  day,  at  least  six  hours  being  left 
between  the  last  dose  and  the  ordinary  time  for 
sleep.  From  eight  to  fifteen  grains  may  be 
given  in  the  course  of  a  day  in  severe  cases. 
If  tried,  it  would  probably  prove  a  useful  drug 
in  case-  of  sudden  OoUapse  from  various  causes, 
'flic  ordinary  compounds  of  it  are,  however,  not 
available  for  hypodermic  use,  because  they  are 
decomposed  in  the  presence  of  water.  The  double 
benzoate  of  sodium  and  caffeine  has  been  pro- 
posed as  moderately  stable  and  free  from  irri- 
tant pro] terties:  the  following  formula  has  also 
been  commended  by  Tanret  for  hypodermic  use: 
sodium  salicylate,  31  gr.;  caffeine,  40  gr. ;  dis- 
tilled water,  60  gr.  For  internal  administration 
the  soluble  preparation  known  as  citrated 
caffeine  is  usually  preferred. 

Dose,  one  to  five  grains  (0.065  to  0.32  Gm.). 

Off.  Prep.— Caffeina  Citrata,  U.  8.  (Br.)  ;  Pul- 
vis  Acetanilidi  Compositus,  U.  8. 

CAFFEINA  CITRATA.  U.  S.  (Br.) 

CITRATED  CAFFEINE  [Caffeine  Citrate] 

( caf-fei'na    ci-tra'ta ) 

"An  unstable  compound,  CsHio^C^CeHsO, 
prepared  from  Caffeine  and  Citric  Acid."  Br. 

Caffeina:  Citras,  Br.;  Citrate  de  Caf<5Ine,  Fr. ; 
Koffeincitrat,  Citronensaures  Koffein,  Q.;  Citrato 
cafeico,    Sp. 
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*  "  Caffeine,  fifty  grammes  [or  1  ounce  av., 
334  grains] ;  Citric  Acid,  fifty  grammes  [or  1 
ounce  av.,  334  grains] ;  Distilled  Water,  hot, 
one  hundred  cubic  centimeters  [or  3  fluidounces, 
183  minims].  Dissolve  the  Citric  Acid  in  the 
hot  Distilled  Water,  add  the  Caffeine,  and  evap- 
orate the  resulting  solution,  on  a  water-bath,  to 
dryness,  constantly  stirring  toward  the  end  of 
the  operation.  Reduce  the  product  to  a  fine 
powder  and  transfer  it  to  well-stoppered 
bottles."  U.  S.  "  Caffeine,  1  ounce  (Imperial) 
or  20  grammes;  Citric  Acid,  1  ounce  (Imp.)  or 
20  grammes;  Distilled  Water,  2  ft.  ounces 
(Imp.  meas.)  or  40  cubic  centimetres.  Dissolve 
the  Citric  Acid  in  the  Distilled  Water;  stir  the 
Caffeine  into  the  heated  solution;  evaporate 
to  dryness  on  a  water-bath,  constantly  stirring 
towards  the  end  of  the  operation;  reduce  to  a 
fine  powder."  Br. 

In  this  preparation  Merson  (  P.  J.,  1904,  8) 
prefers  to  mix  the  caffeine  with  the  citric  acid 
without  the  aid  of  a  liquid ;  he  uses  a  sieve,  water 
bath,  and  granulating  tray,  and  asserts  that  the 
process  yields  a  superior  product.  It  is  not  re- 
garded by  chemists  as  a  chemical  salt,  but  as 
a  mechanical  mixture  of  the  two  substances 
composing  it.  The  British  Pharmacopoeia  gives 
the  following  as  its  chemical  formula :  CsHioN4 

O^CeHsO?. 

It  is  described  by  the  U.  S.  Pharm.  as  "  a 
white  powder,  odorless,  having  a  slightly  bitter, 
acid  taste  and  an  acid  reaction.  One  part  of 
Citrated  Caffeine  forms  a  clear,  syrupy  solu- 
tion, with  about  4  parts  of  hot  water.  Upon 
dilution  with  5  parts  of  water,  a  white,  crystal- 
line precipitate  (caffeine)  separates,  which  re- 
dissolves  when  about  25  parts  of  water  have 
been  added.  It  is  also  soluble  in  a  mixture  of 
equal  volumes  of  chloroform  and  alcohol.  If 
0.25  Gm.  of  Citrated  Caffeine  be  mixed  with  5 
Cc.  of  concentrated  sulphuric  acid  in  a  porce- 
lain dish,  the  mixture  protected  from  dust  and 
heated  for  fifteen  minutes  on  a  water-bath,  a 
lemon-yellow  color,  and  not  a  brown  or  black 
color,  should  develop  (absence  of  tartaric  acid)" 
U.  S.  The  British  Pharm.  describes  it  as  "  a 
white  inodorous  powder  with  an  acid  and 
faintly  bitter  taste  and  an  acid  reaction  on  lit- 
mus. It  is  soluble  in  32  parts  of  water,  and 
also  in  a  mixture  of  2  parts  of  chloroform  with 
one  part  of  alcohol  (90  per  cent.).  With  3 
parts  of  water  it  forms  a  clear  syrupy  solu- 
tion, but  more  water  dissociates  the  salt  and 
affords  a  white  precipitate  of  caffeine  which 
redissolves  when  excess  of  water  is  added. 
Heated  in  the  air,  the  salt  is  charred  and  then 
burnt,  leaving  a  mere  trace  of  ash.  It  affords 
the  reactions  mentioned  under  '  Caffeina,'  and 
also  those  characteristic  of  citrates."   Br. 

Uses. — Citrated  caffeine  is  possessed  of  the 
physiological  and  therapeutic  properties  of 
caffeine. 

Dose,  from  three  to  eight  grains  (0.2  to  0.5 
Gm.). 

Off.  Prep. — Caffeina  Citrata  Effervescens, 
77.  8.  (Br.). 


CAFFEINA  CITRATA  EFFERVESCENS. 

U.  S.  (Br.) 

EFFERVESCENT  CITRATED  CAFFEINE 

(cuf-fe-I'na    cj-tra'tsi    ef-fer-ves'cens) 

Caffeina;  Cltras  Effervescens,  Br.;  Effervescent 
Caffeine  Citrate ;  Coffeinum  Citricum  Effervescens ; 
Brausendes   Koffeincitrat,   O. 

*  "  Citrated  Caffeine,  forty  grammes  [or  1 
ounce  av.,  180  grains] ;  Sodium  Bicarbonate, 
dried  and  powdered,  five  hundred  and  seventy 
grammes  [20  ounces  av.,  46  grains] ;  Tartaric 
Acid,  dried  and  powdered,  three  hundred 
grammes  [or  10  ounces  a  v.,  255  grains] ;  Citric 
Acid,  uneffloresced  crystals,  one  hundred  and 
ninety-five  grammes  [or  6  ounces  av.,  384 
grains],  to  make  about  one  thousand  grammes 
[or  35  ounces  av.,  120  grains].  Powder  the 
Citric  Acid  and  mix  it  intimately  with  the 
Citrated  Caffeine  and  Tartaric  Acid,  then  thor- 
oughly incorporate  the  Sodium  Bicarbonate. 
Place  the  mixed  powders  on  a  plate  of  glass  or 
in  a  suitable  dish,  in  an  oven  heated  to  between 
93°  and  104°  C.  (199.4°  and  219.2°  P.).  When 
the  mixture  has  acquired  a  moist  consistence 
by  the  aid  of  careful  manipulation  with  a 
wooden  spatula,  rub  it  through  a  No.  6  tinned- 
iron  sieve,  and  dry  the  granules  at  a  temper- 
ature not  exceeding  54°  C.  (129.2°  F.).  Keep 
the  product  in  well-stoppered  bottles."   U.  S. 

"  Sodium  Bicarbonate,  in  powder,  51  ounces 
(Imperial)  or  510  grammes;  Tartaric  Acid,  in 
powder,  27  ounces  (Imp.)  or  270  grammes; 
Citric  Acid,  in  powder,  18  ounces  (Imp.)  or 
180  grammes;  Refined  Sugar,  in  powder,  14 
ounces  (Imp.)  or  140  grammes;  Caffeine  Ci- 
trate, 4  ounces  (Imp.)  or  40  grammes.  Mix 
the  Caffeine  Citrate,  Tartaric  Acid,  and  Citric 
Acid;  with  this  product  thoroughly  incorporate 
the  mixed  Sodium  Bicarbonate  and  Refined 
Sugar;  place  in  a  dish  or  pan  of  suitable  fomi 
heated  to  between  200°  and  220°  F.  (93.3°  and 
104.4°  C).  When  the  mixture,  by  aid  of  care- 
ful manipulation,  has  assumed  a  granular  char- 
acter, separate  it  into  granules  of  uniform  and 
convenient  size  by  means  of  suitable  sieves. 
Dry  the  granules  at  a  temperature  not  exceed- 
ing 130°  F.  (54.4°  C).  The  product  should 
weigh  about  100  ounces  (or  1000  grammes)." 
Br. 

This  compound  contains  about  two  per  cent, 
of  caffeine;  the  proportion  was  about  one  per 
cent,  in  the  U.  S.  P.  1890.  The  old  expensive 
process  in  which  alcohol  was  used  to  make  the 
mass,  was  abandoned,  the  amount  of  water  of 
crystallization  liberated  from  the  citric  acid  on 
decomposition  proving  sufficient  to  moisten  the 
mass;  this  effects  a  saving  in  the  expense  of 
manufacturing,  while  the  use  of  heat  with  skil- 
ful manipulation  has  been  found  to  produce 
equally  good  results.  It  differs  from  that  of 
the  British  Pharmacopoeia  in  containing  no 
sugar.  Samples  of  effervescent  citrated 
caffeine  have  been  found  in  the  market  very 
deficient  in  caffeine;  the  sweetening  is  some- 
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times  effected  by  the  use  of  saccharin  in- 
stead of  sugar.  The  powder  affords  an  agree- 
able method  of  administering  citrated  caffeine. 
Dose,  one  teaspoonful  (3.9  Gm.)  in  water,  to 
be  taken  during  effervescence. 

CALAMUS.  U.  S. 

CALAMUS  [Sweet  Flag] 

(cal'a-mus) 

"  The  unpeeled,  dried  rhizome  of  Acorus  Cal- 
amus Linne  (Fam.  Aracecz)."  U.  S. 

Radix  Calami  Aromatic!,  Radix  Acori  ;  Sweet  Sedge 
(Cane.  Rush,  Root  or  Myrtle),  Myrtle-flag  (Grass  or 
Sedge);  Acore  V'rai,  Fr.  Cod.:  Acore  Odorant,  Fr. ; 
Rhizoma  Calami,  P.  G. ;  Kalmus,  Kalmuswurzel,  O. ; 
Calamo  aromatico,  It.,  Sp. 

Acorus  Calamus,  Willd.,  Sp.  Plant,  ii.  199; 
Barton,  Med.  Bot.,  ii.  63;  B.  &  T.  279.— The 
sweet  flag,  or  calamus,  has  a  perennial,  hori- 
zontal, jointed,  somewhat  compressed  root 
(rhizome),  from  hall"  an  inch  to  an  inch  thick, 
sometimes  several  feet  in  length,  sending  off 
numerous  round  and  yellowish  or  whitish  rad- 
icles from  its  base,  and  bunches  of  brown  fibres 
resembling  coarse  hair  from  its  joints,  inter- 
nally white  and  spongy,  externally  whitish  with 
a  tinge  of  green,  variegated  with  triangular 
stains  of  light  brown  and  rose  color.  The 
leaves  are  all  radical,  sheathing  at  the  base, 
long,  sword-shaped,  smooth,  green  above,  but, 
near  their  origin  from  the  root,  of  a  red  color, 
variegated  with  green  and  white.  The  scape 
or  flower  stem  resembles  the  leaves,  but  is  Longer, 
and  from  one  side,  near  the  middle  of  its  Length, 
sends  out  a  cylindrical  spadix,  tapering  at 
each  end,  about  two  inches  in  length,  and 
crowded  with  greenish-yellow  flowers.  The 
fruit  is  an  oblong  capsule,  divided  into  three 
cells,  and  containing  numerous  oval  seeds. 

This  plant,  which  grows  abundantly  in  the 
wet  places  throughout  the  United  States,  is  very 
widespread  in  its  world  distribution,  being 
found  in  Europe,  Western  and  Southern  Asia, 
including  India  and  Japan,  so  that  the  dried 
rhizomes  of  commerce  are  produced  in  the  three 
continents.  The  leaves  as  well  as  the  root  have 
an  aromatic  odor;  but  the  root  only  is  em- 
ployed. It  should  be  collected  late  in  the 
autumn,  or  in  the  spring.  After  removal  from 
the  ground,  the  rhizomes  are  washed,  freed 
from  their  fibres,  and  dried  with  a  moderate 
heat.  By  drying  they  lose  nearly  one-half  their 
diameter,  but  are  improved  in  odor  and  taste.1 

Properties. — Calamus  is  officially  described  as 
follows :  "  Rhizome  1  to  2  Cm.  thick,  usually 
in  longitudinally  split  pieces  of  various  lengths; 
when  entire,  cylindraceous  and  somewhat  ver- 
tically flattened,  externally  reddish-brown,  some- 

1  There  has  been  a  belief  that  calamus  was  known 
to  the  ancient  Babylonians,  this  belief  being  founded 
on  the  translation  of  the  word  "  qanu."  occurring 
in  the  old  Babylonian  tablets,  as  "calamus."  Albert  G. 
Clay  of  the  University  of  Pennsylvania,  however,  in- 
forms us  that  the  word  "  qanu  "  means  simply,  so  far 
as  is  at  present  known,  "reeds."  so  that  the  passage 
usually  translated  "  into  their  bowels  I  poured  cala- 
mus, cedar,  fragrant  herbs  "  should  be  rendered  "  in- 
to their  bowels  I  poured  reeds,  cedar,  fragrant  herbs." 


what  annulate  from  remnants  of  leaf -sheaths ; 
upper  surface  with  triangular  leaf-scars,  the 
lower  surface  with  circular  pitted  scars  of 
roots;  fracture  short,  showing  numerous  oil- 
cells  and  scattered  fibrovaseular  bundles,  the 
latter  crowded  within  the  endodermis;  odor  aro- 
matic; taste  pungent  and  bitter."  U.  S.  Their 
texture  is  light  and  spongy,  their  color  inter- 
nally whitish  or  yellowish  white,  and  their  frac- 
ture short  and  rough.  A  German  variety  im- 
ported consists  solely  of  the  interior  of  the  root. 
The  pieces  are  usually  long,  slender,  irregularly 
quadrangular,  and  of  grayish-white  color. 

The  odor  of  calamus  is  strong  and  fragrant; 
its  taste  warm,  bitterish,  pungent,  and  aromatic. 
Its  active  principles  are  taken  up  by  boiling 
water.  From  100  parts  of  the  fresh  root  of  the 
European  plant,  Trommsdorf  obtained  0.1  of 
volatile  oil,  2.3  of  soft  resin,  3.3  of  extractive 
with  a  little  potassium  chloride,  5.5  of  gum  with 
some  potassium  phosphate,  1.6  of  starch  anal- 
ogous to  inulin,  21.5  of  lignin,  and  65.7  of 
water.2  Sixteen  ounces  of  the  dried  root 
afforded  to  Neumann  about  two  scruples  of 
volatile  oil.  The  oil  is  at  first  yellow,  but  ulti- 
mately becomes  red,  and  has  the  odor  and  taste 
of  calamus.  Kurhatow  (Ann.  Ch.  Ph.,  vol. 
17H,  p.  4)  examined  oil  of  calamus,  and  found 
that  the  portion  boiling  below  170°  C.  (338° 
F.)  yielded  after  treatment  with  sodium  a  ter- 
pene,  CioIli6,  having  a  sp.  gr.  .8793  at  0°  C. 
(32  F.),  and  having  a  boiling  point  of  158°  C. 
(316.4°  F.).  According  to  Schimmel's  Report 
(April,  1895),  all  oils  of  calamus  having  a 
lower  rotary  power  than  +10°  and  those  which 
do  not  yield  clear  solutions  with  any  proportion 
of  90  per  cent,  alcohol  should  be  rejected.  The 
extractive  matter  has  an  acrid  and  sweetish 
taste.  H.  Thomas  obtained  from  calamus  rhi- 
zomes a  bitter  principle,  which  he  named 
acorin,  in  the  form  of  a  clear,  thick,  yellow 
liquid,  having  a  neutral  reaction,  aromatic  odor, 
and  bitter,  aromatic  taste.  It  is  aglucoside,  hav- 
ing the  formula  CaelleoOe,  splitting  into  oil 
of  calamus  and  sugar;  insoluble  in  water,  but 
readily  soluble  in  absolute  alcohol,  methylic  al- 
cohol and  chloroform.  By  oxidation  acoretin,  a 
neutral  resin  is  formed,  and  from  the  extract  re- 
maining after  the  acorin  is  removed  Thomas 
obtained  an  alkaloid  which  he  named  calamine; 
this  is  crystalline,  insoluble  in  water  and  ether, 
but  soluble  in  alcohol,  chloroform,  and  acetone. 
(A.  Pharm.,  1886,  465;  P.  J.,  1886,  1085.) 
Calamus  is  sometimes  attacked  by  worms,  and 
deteriorates  by  keeping.  The  India  variety  is 
more  slender  than  the  European,  and  has  a 
stronger  and  more  pleasant  flavor. 

Uses. — Calamus  is  a  feeble  aromatic  and  as 
such  is  used,  especially  in  domestic  practice,  in 
India  and  to  some  extent  in  other  portions  of 
the  world.  It  is  said  to  have  been  employed 
also  by  the  Greeks  under  the  name  of     aicopog, 

2  The  volatile  oil  is  contained  in  all  portions  of 
the  plant,  the  leaves  yielding  to  distillation,  according 
to  the  analysis  of  Schimmel  &  Co.  0.2  per  cent.,  the 
fresh  root  1.5  to  3.5  per  cent,  the  dried  German  root 
0.8  and  the  Japan  root  as  much  as  5  per  cent. 
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but  not  to  be  the  calamus  aromaticus  of  Dios- 
corides,  which  is  affirmed  by  Royle  to  have  been 
derived  from  Andropogon.  The  volatile  oil  is 
largely  used  in  perfumery,  and  the  powdered 
root  itself  is  esteemed  in  Ceylon  and  India 
as  a  vermifuge  and  an  insecticide. 

Dose,  in  substance,  20  to  60  grains  (1.3  to 
3.9  Gm.) ;  of  infusion  (an  ounce  to  one  pint 
of  boiling  water),  one  to  two  wineglassfuls  (60 
to  120  Cc). 

Off.  Prep. — Fluidextractum  Calami,  U.  S. 

CALCII  BROMIDUM.  U.  S. 

CALCIUM  BROMIDE 

(cal'ci-I    br6'ml-dum) 

CaBr2=  198.52 

"  It  should  contain  not  less  than  97  percent, 
of  pure  Calcium  Bromide,  and  should  be  kept 
in  well-stoppered  bottles."    U.  S. 

Calcium  Bromatum,  Bromure  de  Calcium,  Bromure 
de  Chaux,  Fr.;  Brom  Kalk,  Calciumbromid,  O. 

The  process  of  Boedecker  for  its  preparation 
consists  in  first  forming  a  sulphur  bromide,  by 
the  addition  of  20  parts  of  the  flowers  of  sul- 
phur to  240  parts  of  bromine;  this  is  added 
to  a  milk  of  lime  containing  140  parts  of  fresh 
lime.  Calcium  bromide  and  sulphate  are  formed 
and  are  readily  separated.  (.7.  P.  C,  4e  ser., 
viii.  463.)  By  the  process  of  Jas.  R.  Mercein, 
five  ounces  of  bromine  and  two  and  a  half  pints 
of  water  are  put  in  a  half -gallon  specie  jar,  a 
stream  of  hydrogen  sulphide  passed  through 
the  bromine  until  it  is  all  taken  up,  the  liquid 
filtered,  excess  of  hydrogen  sulphide  driven  off 
by  heat,  and  the  solution  of  hydrobromic  acid 
thus  obtained  distilled  until  four-fifths  have 
passed  over;  the  distillate  is  saturated  with  ex- 
cess of  precipitated  calcium  carbonate,  filtered, 
and  evaporated.  {A.  J.  P.,  xliv.  100.)  Mac- 
donald's  method  (A.  J.  P.,  1873),  is  as  fol- 
lows. Dissolve  4  ounces  of  ammonium  bromide 
in  a  pint  of  water.  Put  into  a  flask  and  bring 
to  the  boiling  point.  Keep  boiling,  and  add 
milk  of  lime  (made  from  pure  calcined  lime) 
in  small  quantities,  until  ammoniacal  vapors 
cease  to  be  evolved.  The  operator  can  easily 
tell  when  this  point  has  been  reached,  by  the 
sense  of  smell.  Filter  the  solution,  evaporate 
to  a  syrupy  consistency,  remove  from  the  fire, 
and  stir  until  cold.  Tasilly  prepares  calcium 
oxybromide  by  adding  three  parts  of  calcium 
oxide  in  small  portions  to  a  solution  of  one 
hundred  parts  of  calcium  bromide  in  seventy- 
five  parts  of  hot  water;  acicular  crystals  of 
calcium  oxybromide,  CaBr23CaO,16H20,  are  de- 
posited on  cooling  the  filtered  solution. 

Properties — It  is  officially  described  as  "  a 
white,  granular  salt,  odorless,  of  a  sharp,  saline 
taste,  and  very  deliquescent.  Soluble  in  0.5 
part  of  water,  and  in  1  part  of  alcohol  at  25° 
C.  (77°  F.)  ;  more  soluble  at  boiling  tempera- 
tures. An  aqueous  solution  of  the  salt  is  neutral 
to  litmus  paper.  The  aqueous  solution  of  the 
salt  (1  in  20)   yields  with  ammonium  oxalate 

(17) 


T.S.  a  white  precipitate,  insoluble  in  acetic  acid 
but  soluble  in  hydrochloric  acid.  Silver  nitrate 
T.S.  produces  a  light  yellow  precipitate,  in- 
soluble in  nitric  acid  and  in  moderate  excess  of 
ammonia  water."    U.  S. 

Tests. — "If  to  10  Cc.  of  the  aqueous  solu- 
tion of  the  salt  (1  in  20),  1  Cc.  of  chloroform 
be  added,  then  chlorine  water,  which  has  been 
diluted  with  an  equal  volume  of  water,  added 
cautiously,  drop  by  drop,  with  constant  agita- 
tion, the  liberated  bromine  will  dissolve  in  the 
chloroform,  imparting  to  it  a  yellow  to  orange 
color  free  from  any  violet  tint  (absence  of 
iodides).  If  1  Gm.  of  Calcium  Bromide  be 
added  to  20  Cc.  of  water,  it  should  form  a 
clear,  colorless  solution,  leaving  no  residue 
(absence  of  insoluble  impurities).  The  aque- 
ous solution  of  the  salt  (1  in  20),  slightly 
acidulated  with  hydrochloric  acid,  should  not 
respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  Part  III,  Test  No.  121).  If 
1  Gm.  of  Calcium  Bromide  and  1  Gm.  of 
sodium  acetate  be  dissolved  in  5  Cc.  of  distilled 
water,  and  the  solution  made  slightly  acid 
through  the  addition  of  from  3  to  5  drops  (or 
a  sufficient  quantity)  of  diluted  acetic  acid,  after 
boiling  and  thoroughly  cooling,  the  solution 
should  not  become  cloudy  within  five  minutes 
upon  the  addition,  with  agitation,  of  5  drops 
of  potassium  dichromate  T.S.  (absence  of 
barium).  If  diluted  sulphuric  acid  be  dropped 
upon  the  salt,  the  latter  should  not  at  once 
assume  a  yellow  color  (absence  of  bromate). 
To  5  Cc.  of  an  aqueous  solution  of  the  salt  (1 
in  100),  contained  in  a  test-tube  of  about  40 
Cc.  capacity,  add  5  Cc.  of  potassium  hydroxide 
T.S.  and  about  0.2  Gm.  of  aluminum  wire. 
In  the  upper  portion  of  the  test-tube,  insert 
a  plug  of  purified  cotton  or  gauze,  and  over 
the  mouth,  a  piece  of  moistened  red  litmus 
paper;  place  the  tube  in  a  bath  of  boiling 
water,  and  after  fifteen  minutes  no  blue  colora- 
tion of  the  paper  should  be  discernible  (limit 
of  nitrates  and  ammonia)."  U.  S. 

Uses. — Calcium  bromide  was  proposed  by 
Hammond,  in  1871,  as  a  substitute  for  the  cor- 
responding salt  of  potassium.  It  has  failed  to 
gain  much  support  from  the  medical  profession, 
but  is  sometimes  employed  as  an  adjuvant  in 
epilepsy  and  hysteria.  Its  action  upon  the  lower 
animals  has  been  partially  investigated  by  Gutt- 
mann  (P.  M.  T.,  iv.  361),  who  finds  that  it  is 
a  sedative  to  the  nerve  centres,  but  lacks  the 
depressant  cardiac  action  of  potassium  bromide. 

Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.). 

CALCII  CARBONAS  PR/ECIPITATUS. 
U.  S.,  Br. 

PRECIPITATED  CALCIUM  CARBONATE 
PRECIPITATED  CHALK 

(cal'cl-i  car'bo-nas  prae-cJp-1-ta'tus) 
CaC03  =  99.35 

"  It  should  contain  not  less  than  99  percent, 
of   pure    Calcium    Carbonate."     U.    S.     "The 
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precipitate,  CaCOs,  obtained  by  tbe  interac- 
tion of  calcium  chloride  and  sodium  car- 
bonate."   Br. 

Carbonas  Calcicus  Praecipitatus,  Creta  Pneeipitata, 
Calcaria  Carbonica  Praeclpita  :  Precipitated  Carbonate 
of  Lime;  Carbonate  de  Chaux  Precipite.  Fr.  Cod.; 
Craie  Precipit6e,  Fr. ;  Calcium  carbonicum  praecipi- 
tatum,  P.  O. ;  Calciumcarbonat ;   Priieipitirter  kohlen- 

^\  saure  Kalkerde,   G. ;  Carbonato  di  calcio  precipitato, 

"*  It.;  Carbonato  de  cal,  8p. 

A  formula  for  this  salt  is  found  in  the  Phar- 
macopoeia of  1870.  It  is  as  follows :  "  Take  of 
Solution  of  Chloride  of  Calcium  five  pints  and  a 
half;  Carbonate  of  Sodium  seventy-two  troy- 
ounces;  Distilled  Water  a  sufficient  quantity. 
Dissolve  the  Carbonate  of  Sodium  in  six  pints 
of  Distilled  Water.  Heat  this  solution  and 
the  Solution  of  Chloride  of  Calcium,  separately. 
to  the  boiling  point,  and  mix  them.  Alter  the 
precipitate  has  subsided,  separate  it  from  the 
supernatant  liquid  by  decantation,  and  wash  it 
with  boiling  Distilled  Water  until  the  washings 
cease  to  be  affected  by  a  solution  of  nitrate  of 
silver.  Lastly,  dry  the  precipitate  on  bibulous 
paper."    U.  S.  1870. 

A  mutual  interchange  of  principles  takes 
place,  resulting  in  the  production  of  sodium 
chloride  which  remains  in  solution,  and  cal- 
cium carbonate  which  is  deposited. 

CaCh  +  Na*C<  k  =  ( 'a(  '<  b  +  2Na<  1 
Any  peculiar  advantage  of  the  preparation  must 
depend  on  the  minute  division  of  its  particles. 
According  to  Bridges,  this  effect  is  best  obtained 
by  employing  the  solutions  at  the  boiling 
temperature,  a  precaution  which  is  observed 
in  most  processes.  [A.  -f.  I'.,  xvi.  L63.)  When 
properly  made,  it  is  "  a  tine,  white  powder, 
without  odor  or  taste,  and  permanent  in  the  air. 
Nearly  insoluble  in  water:  the  solubility  is 
increased  by  the  presence  of  ammonium  salts, 
and  especially  by  carbon  dioxide;  alkali  hy- 
droxides diminish  its  solubility:  insoluble  in 
alcohol;  in  diluted  acetic,  hydrochloric,  or  nitric 
acid,  it  is  completely  soluble  with  effervescence. 
When  heated  to  full  redness,  with  ace  - 
air.  the  salt  gradually  loses  carbon  dioxide,  and 
a  residue  of  calcium  oxide  remains.  For  apply- 
ing tests  of  identity  and  of  purity,  5  Gm.  of 
Calcium  Carbonate  are  mixed  with  100  Cc. 
of  distilled  water,  followed  by  hydrochloric 
acid,  added  drop  by  drop,  with  agitation,  until 
solution  takes  place.  The  resulting  solution 
should,  after  boiling  and  cooling,  be  of  acid 
reaction,  and  there  should  not  remain  more  than 
traces  of  insoluble  matter.  In  a  portion  of  this 
acid  solution,  after  neutralizing  with  ammonia 
water,  ammonium  oxalate  T.S.  produces  a  white 
precipitate  of  calcium  oxalate,  insoluble  in  acetic 
acid  but  soluble  in  hydrochloric  acid.  If  to  20 
Cc.  of  the  acid  solution,  ammonia  water  be  added 
until  of  alkaline  reaction,  no  turbidity  or  pre- 
cipitation should  take  place  either  before  or  after 
boiling  (absence  of  iron,  aluminum,  phosphates, 
etc.).  The  acid  solution  should  not  respond  to 
the  Time-Limit  Test  for  heavy  metals  (see 
Part  III.  Test  No.  121).  If  1  Gm.  of  the  salt 
be  agitated  with  50  Cc.  of  water,  the  nitrate 


should  not  show  an  alkaline  reaction  with  litmus 
paper,  and,  on  evaporation,  should  not  leave 
a  weighable  residue  (limit  of  soluble  impur- 
ities)."   U.  S. 

Uses. — For  ordinary  purposes,  it  probably 
has  no  such  superiority  over  prepared  chalk  as 
to  counterbalance  its  greater  expensiveness,  but 
it  is  preferred  by  some  in  the  preparation  of 
tooth  powders. 

Dose,  from  ten  to  forty  grains  (0.65  to 
2.6  Gm.). 

Off.  Prep. — Pulvis  Morphina>  Compositus,  U.S.; 
Syrupus  Calcii  Lactophosphatis,  U.  8.,  Br.;  Tro- 
chiscus  Bismuth!  Compositus,  Br. 

CALCII  CHLORIDUM.  U.  S.,  Br. 

CALCIUM  CHLORIDE 

{cal'cM    chlo'ri-dum) 

CaCla=  110.16 

"  Calcium  Chloride,  rendered  anhydrous  by 
fusion  at  the  lowest  possible  temperature.  It 
should  contain  not  less  than  !)!)  percent,  of  pure 
Calcium  Chloride,  and  should  be  kepi  in  well 
stoppered  bottles."  C.  S.  "  The  salt.  CaCls,2Hi 
0,    formed    by    neutralizing    hydrochloric    acid 

with  calcium  carbonate,  carefully  desiccated  at 
a  temperature  not  exceeding  .'?92°  F.  (200° 
C.)."  Br. 

Calcium  Chloratum;  Calcaria  Murlatlca,  Chloridum 
Calcicum  :  Muriate  of  Lime,  Hydrochlorate  of  I. hue; 
Cblorure  de  Calcium  Fondu,  Hydrochlorate  de  Chaux, 
//  .  Chlorcalclum,  Calciumchlorld,  Salssaurea  Kalk, 
O.;  Cloruro  dl  calcio,   It. ;  Cloruro  calclco,  .s'/>. 

Calcium  chloride  may  be  readily  formed  by 
saturating  hydrochloric  acid  with  chalk  or 
marble,  evaporating  to  dryness,  and  healing  to 
redness.  The  hydrochloric  acid,  by  reacting 
with  the  calcium  carbonate,  forms  calcium 
chloride,  carbon  dioxide,  and  water,  the  lat- 
ter    of    which     is    dissipated    at    a    red    heat, 

( Ia(  'Oa  -+-  2HC1  =  CaCla  4-  COa  -f  HaO 
The  Br.  Ph.  (1885),  after  neutralizing  the  acid 
with  calcium  carbonate,  adds  a  little  solution  of 
chlorinated  lime  and  slaked  lime,  filters,  evapo- 
rates until  the  chloride  becomes  solid,  and,  in- 
stead of  igniting  the  residue,  dries  it  at  about 
204.4°  C.  (400°  F.).  Its  composition,  accord- 
ing to  the  British  Pharmacopoeia,  is  Ca('l2, 
2H20. 

Properties. — Calcium  chloride  is  in  "  white, 
slightly  translucent,  hard  fragments,  odorless, 
having  a  sharp,  saline  taste.  It  is  very  deli- 
quescent. Soluble  in  1.3  parts  of  water,  and 
in  8  parts  of  alcohol  at  25°  C.  (77°  F.)  ;  in  1.5 
parts  of  boiling  alcohol,  and  very  freely  soluble 
in  boiling  water,  usually  leaving  a  slight  residue. 
Below  a  red  heat  the  salt  fuses,  and,  on  cooling, 
solidifies  without  change  in  composition.  When 
perfectly  pure,  Calcium  Chloride  dissolves  in 
water  without  residue;  the  solution  should  be 
strictly  neutral  to  litmus  paper.  When  the 
salt  has  been  overheated  in  fusing,  the  solution 
has  an  alkaline  reaction,  and  a  small  residue 
of  calcium  oxide  is  left,  which  is  soluble  in  hv- 
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drockloric  acid.  The  aqueous  solution  (1  in 
20)  yields,  with  ammonium  oxalate  T.S.,  a 
white  precipitate  insoluble  in  acetic  acid,  but 
soluble  in  hydrochloric  acid.  With  silver  ni- 
trate T.S.  it  yields  a  white  precipitate  insoluble 
in  nitric  acid.  If  to  the  aqueous  solution  of  the 
salt  (1  in  20)  ammonia  water  be  added,  until 
of  alkaline  reaction,  no  turbidity  or  precipi- 
tation should  take  place  either  before  or  after 
boiling  (absence  of  iron,  aluminum,  phosphates, 
etc.).  If  from  10  Cc.  of  the  solution  the  cal- 
cium be  completely  precipitated  by  ammonium 
oxalate  T.S.,  the  filtrate  should,  on  evapora- 
tion and  ignition,  leave  not  more  than  a  trace 
of  fixed  residue  (limit  of  magnesium  and  alka- 
lies). The  aqueous  solution  of  the  salt  (1  in 
20),  slightly  acidulated  with  hydrochloric  acid, 
should  not  respond  to  the  Time-Limit  Test  for 
arsenic  or  lead  (see  Part  III,  Test  No. 
121)."  U.  S.  "In  dry,  white,  very  deliques- 
cent masses,  soluble  in  an  equal  weight  of  water 
and  in  3  parts  of  alcohol  (90  per  cent.).  It 
affords  the  reactions  characteristic  of  calcium 
and  of  chlorides.  It  should  yield  no  character- 
istic reaction  with  the  tests  for  iron,  aluminium, 
or  carbonates,  and  only  the  slightest  reactions 
with  the  tests  for  magnesium.  It  evolves  no 
chlorine  or  hypochlorous  acid  on  the  addition 
of  hydrochloric  acid  (absence  of  hypochlorite)." 
Br.  On  account  of  its  avidity  for  water,  the 
fused  salt  is  used  for  drying  gases.  The  crys- 
tallized salt  is  also  very  deliquescent,  and  has 
the  form  of  colorless,  transparent,  striated,  six- 
sided  prisms.  The  crystals,  on  exposure  to 
heat,  first  dissolve  in  their  water  of  crystalliza- 
tion, and,  after  this  has  evaporated,  undergo 
igneous  fusion.  With  ice  or  snow  they  form 
a  powerful  frigorific  mixture.  Calcium  chloride 
exists  in  the  water  of  the  ocean  and  of  many 
springs.  It  is  usually  associated  with  common 
salt  and  magnesium  chloride,  from  which  it  is 
separated  with  difficulty.  When  crystallized 
it  contains  six  molecules  of  water. 

Uses. — Calcium  chloride  has  the  property  of 
increasing  the  coagulability  of  the  blood,  and 
has  been  used  to  a  considerable  extent  in 
hemophilia,  haemoptysis,  menorrhagia,  and 
other  forms  of  internal  bleeding.  Mayo  Robson 
commends  its  administration  for  several  days 
preceding  surgical  operations  in  which  there  is 
reason  to  expect  severe  hemorrhage.  In  severe 
cases  of  internal  hemorrhage  W.  T.  Silvestri 
reports  excellent  results  from  the  intravenous 
injection  of  from  three  and  one-half  to  five 
fluidounees  (105  to  150  Cc.)  of  a  recently 
sterilized  one  per  cent,  solution  of  the  salt.  The 
five  per  cent,  solution  has  been  frequently  used 
in  the  form  of  an  enema. 

Dose,  five  grains  (0.32  Gm.)  three  times  a  day, 
increased  if  necessary  to  twenty  grains  (1.3 
Gm.),  in  dilute  solution.1 


1  Liquor  Calcii  Chloridi  was  official  in  the  U.  S.  P. 
1870.  A  convenient  method  of  making  this  prepara- 
tion is  to  dissolve  228  grains  of  fused  calcium  chloride 
in  1  fluidounce  of  distilled  water,  and  filter  if 
necessary. 


CALCII  HYDRAS.  Br. 

CALCIUM  HYDROXIDE       SLAKED  LIME 

(cal'ci-I  hy'dras) 

"Calcium  hydroxide,  Ca(H0)2,  recently  pre- 
pared by  the  interaction  of  water  and  calcium 
oxide."   Br. 

Calcis  Hydras ;  Hydrate  of  Lime ;  Chaux  Eteinte, 
Fr.  Cod.;  Idrato  di  calcio,  It. 

The  British  Pharmacopoeia  no  longer  gives 
a  detailed  process  for  slaked  lime.  The  process 
of  the  Br.  Pharm.  (1885)  is  as  follows:  "  Take 
of  Lime  two  pounds  [avoirdupois] ;  Distilled 
Water  one  pint  [Imperial  measure].  Place 
the  Lime  in  a  metal  pot,  pour  the  water  upon 
it,  and  when  vapor  ceases  to  be  disengaged 
cover  the  pot  with  its  lid  and  set  it  aside  to 
cool.  When  the  temperature  has  fallen  to  that 
of  the  atmosphere,  put  the  slaked  lime  on  an 
iron-wire  sieve,  and  by  gentle  agitation  cause 
the  fine  powder  to  pass  through  the  sieve,  re- 
jecting what  is  left.  Put  the  powder  into  a 
well-stoppered  bottle,  and  keep  it  excluded  as 
much  as  possible  from  the  air.  Slaked  lime 
should  be  recently  prepared."  Br.  1885.  Calcium 
hydroxide  "  affords  the  reactions  characteristic 
of  calcium.  Strongly  heated  it  loses  nearly  one 
fourth  of  its  weight  of  water.  It  should  yield 
only  the  slightest  characteristic  reactions  with 
the  tests  for  iron,  aluminium,  magnesium, 
sodium,  potassium,  carbonates,  chlorides,  phos- 
phates, sulphates,  or  silica."    Br. 

For  an  account  of  the  physical  and  medicinal 
properties  of  slaked  lime,  see  Calx. 

CALCII  HYPOPHOSPHIS.  U.  S.,  Br. 

CALCIUM  HYPOPHOSPHITE 

( cal-el-I    hy-po-ph6s'phJs ) 

Ca(PH202)2=168.8G 

"  It  should  contain  not  less  than  98  percent, 
of  pure  Calcium  Hypophosphite  [(PO.OHa)a 
Ca],  and  should  be  kept  in  well-stoppered 
bottles ;  caution  should  be  observed  in  dispens- 
ing Calcium  Hypophosphite,  as  explosion  is 
liable  to  occur  when  it  is  triturated  or  heated 
with  nitrates,  chlorates,  or  other  oxidizing 
agents."  U.  S.  "  Calcium  Hypophosphite,  Ca 
( PH2O2)  2,  is  obtained  by  the  interaction  of  phos- 
phorus, calcium  hydroxide,  and  water."   Br. 

Calcis  Hypophosphis :  Calcium  Hypophosphorosum, 
Hypophosphite  of  Lime ;  Calcaria  Hypophosphorosa, 
Hypophosphis  Calcicus  ;  Hypophosphite  de  Chaux,  Fr. 
Cod. ;  Unterphosphorigsaure  Kalkerde,  Calcium  hypo- 
phosphit,   G. ;   Hipofosfito  calcico,   Sp. 

Attention  has  been  called  to  the  hypophos- 
phites  as  a  class  of  salts,  in  consequence  of 
their  recommendation  by  Churchill  of  Paris,  in 
the  treatment  of  phthisis,  in  which  they  were 
thought  to  be  useful  by  furnishing  phosphorus 
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to  the  tissues.  One  of  the  first  papers  on  their 
mode  of  preparation  and  qualities  was  com- 
municated by  Wm.  Procter.  (See  A.  J.  P., 
xxx.  118.)  Hypophosphorous  acid  consists  of 
one  atom  of  phosphorus,  two  of  oxygen,  and 
three  of  hydrogen,  of  which  latter,  however, 
only  one  atom  is  replaceable  by  metal.  It  is, 
i  therefore,  a  monobasic  acid.     It  has  a  strong 

affinity  for  oxygen,  and  acts  as  a  powerful 
deoxidizing  or  reducing  agent,  which  property 
it  is  supposed  to  owe  to  the  presence  of  the 
unreplaceable  hydrogen  atoms,  sometimes  termed 
"  aldehydic  "  hydrogen.  When  heated,  it  is  re- 
solved into  hydrogen  phosphide  and  phosphoric 
acid.  Its  salts  are  generally  soluble  in  water 
and  deliquescent,  and  many  of  them  are  soluble 
in  alcohol.  They  are  converted  into  phosphates 
by  heat,  with  the  escape  of  hydrogen  phosphide, 
and  some  of  them  are  explosive. 

Calcium  hypo phosphite  has  been  most  largely 
employed,  and  meets  the  views  of  those 
who  wish  to  supply  calcium  phosphate  to  the 
system,  as  the  hypophosphorous  acid  is  con- 
verted into  the  phosphoric  by  its  deoxidizing 
power.  To  prepare  it  Procter  gave  the  follow- 
ing formula.  Slake  4  pounds  (avoirdupois) 
of  lime  with  a  gallon  of  water,  add  it,  in  a 
deep  boiler,  to  4  gallons  of  boiling  water,  and 
mix  thoroughly.  To  the  mixture  add  a  pound 
(av.)  of  phosphorus,  and  continue  the  boiling, 
adding  hot  water  from  time  to  time  to  keep 
up  the  measure,  until  the  combination  is  com- 
plete, and  hydrogen  phosphide  is  no  longer 
evolved.  It  is  necessary  thai  provision  should 
be  made  for  the  escape  of  the  gas.  which  takes 
tire  spontaneously  in  contact  with  the  air. 
There  are  formed  in  the  liquid  calcium  phos- 
phate and  hypophosphite,  the  phosphorus  hav- 
ing become  oxidized  at  the  expense  of  the 
water,  the  hydrogen  of  which  has  escaped  in 
combination  with  another  portion  of  phos- 
phorus, which  is  therefore  lost.  The  liquid 
is  filtered  to  separate  the  insoluble  phosphate 
and  residuary  lime,  then  concentrated,  and  re- 
filtered  to  separate  the  calcium  carbonate  formed 
by  the  action  of  the  air  on  a  little  lime  held  in 
solution,  and  lastly  evaporated  until  a  pellicle 
appears;  after  which  the  salt  may  be  allowed 
to  crystallize  by  setting  the  liquid  aside,  or 
may  be  obtained  in  the  granular  form  by  con- 
tinuing the  heat,  and  stirring.  The  salt  should 
be  introduced  into  bottles.  The  former  British 
Pharmacopoeia  practically  adopted  this  process, 
but  any  uncombined  lime  remaining  in  the  solu- 
tion was  separated  by  passing  carbonic  acid  gas 
through  it. 

Properties. — Officially  described  as  in  "  color- 
less, transparent,  monoclinic  prisms,  or  small, 
lustrous  scales,  or  a  white,  crystalline  powder, 
odorless,  having  a  nauseous  and  bitter  taste: 
permanent  in  the  air.  Soluble  in  6.5  parts  of 
water  at  25°  C.  (77°  F.),  and  in  6  parts  of 
boiling  water;  insoluble  in  alcohol.  When 
heated  in  a  test-tube  the  salt  decrepitates,  and 
above  300°  C.  (572°  F.)  it  begins  to  decom- 
pose,  giving  off  water,   and   emitting  inflam- 


mable gases  (hydrogen  and  hydrogen  phos- 
phide), and  leaving  a  residue  of  calcium  pyro- 
phosphate and  metaphosphate,  with  some  red 
phosphorus.  The  aqueous  solution  (1  in  20) 
is  neutral  or  slightly  acid  to  litmus  paper,  and 
yields,  'with  ammoniuin  oxalate  T.S.,  a  white 
precipitate,  insoluble  in  acetic  acid  but  soluble 
in  hydrochloric  acid.  The  diluted  aqueous  solu- 
tion, slightly  acidulated  with  diluted  nitric  acid, 
yields  with  silver  nitrate  T.S.  a  precipitate, 
which  is  white  at  first  but  rapidly  turns  brown 
and  black,  due  to  the  separation  of  metallic  sil- 
ver. With  copper  sulphate  T.S.,  on  gentle  heat- 
ing, a  reddish-brown  precipitate  is  formed.  When 
the  aqueous  solution  of  Calcium  Hypophosphite 
(1  in  20),  acidulated  with  hydrochloric  acid, 
is  added,  drop  by  drop,  with  agitation,  to  an 
excess  of  mercuric  chloride  T.S.,  a  white  precip- 
itate of  mercurous  chloride  is  formed.  On  fur- 
ther addition  of  the  hypophosphite  solution  in 
excess,  the  precipitate  becomes  gray  in  color, 
due  to  its  reduction  to  metallic  mercury.  If  1 
(!m.  of  the  salt  be  added  to  20  Cc.  of  water  and 
well  shaken,  not  more  than  a  trace  of  residue 
should  remain  (absence  of  phosphate  and  sul- 
phati  ).  If  ."»  Cc.  of  an  aqueous  solution  of  the 
salt  (1  in  Pi)  be  measured  into  a  beaker  contain- 
ing .'5  Cc  of  nitric  acid,  diluted  with  about  10 
(V.  of  water,  and  evaporated  to  dryness  on  a 
water-bath,  the  residue  should  not  respond  to  the 
Modified  Gutzeit's  Test  for  arsenic  (see  Part 
III,  Test  No.  17).  The  aqueous  solution  of 
the  salt  (1  in  20),  acidulated  with  hydrochloric 
acid,  should  not  respond  to  the  Time-Limit  Test 
for  heavy  metals  (see  Purr  III,  Test  No. 
121)."  U.  8.  "Soluble  in  8  parts  of  cold 
water;  insoluble  in  cold  alcohol  (90  per  cent.). 
Heated  to  redness  the  crystals  ignite,  evolving 
spontaneously  inflammable  hydrogen  phosphide 
and  hydrogen,  and  leave  a  reddish-colored 
residue.  It  affords  the  reactions  characteristic 
of  calcium.  Its  aqueous  solution  yields  with 
test-solution  of  mercuric  chloride  a  white  pre- 
cipitate turning  gray.  0.25  gramme  boiled  for 
ten  minutes  with  a  solution  of  0.6  gramme  of 
potassium  permanganate  should  yield,  on  filtra- 
tion, a  nearly  colorless  solution.  The  salt 
should  yield  no  characteristic  reaction  with  the 
tests  for  lead,  copper,  arsenium,  iron,  alumin- 
ium, magnesium,  sodium,  or  potassium,  and  only 
the  slightest  reactions  with  the  tests  for  chlorides 
or  sulphates.  It  should  afford  little  or  no  pre- 
cipitate with  solution  of  lead  acetate  (limit  of 
phosphates  and  phosphites)."  Br.  The  solu- 
bility of  calcium  hypophosphite  is  increased 
by  the  addition  of  hypophosphorous  acid.  For 
a  method  of  purifying  alkaline  hypophosphites, 
see  J.  P.  A.,  1879,  57;  N.  R.,  1879,  142. 

As  the  soluble  salts  of  mercury,  copper,  and 
silver  are  reduced  by  the  hypophosphites,  they 
are  of  course  incompatible  with  it  in  prescrip- 
tions. With  calcium  hypophosphite  all  the  solu- 
ble sulphates  and  carbonates  produce  precipi- 
tates. As  the  hypophosphites  are  insoluble  in 
cod  liver  oil,  they  should  be  dissolved  in  syrup 
or  water  before  being  added  to  the  oil.    (See 
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Syrupus  Hypophosphitum  and  Emulsum  Olei 
Morrhuee  cum  Hypophosphitibus.)  W.  A.  H. 
Naylor  considers  the  presence  of  sulphites  in 
commercial  hypophosphites  to  be  the  source  of 
the  disagreeable  odor  of  hydrogen  sulphide 
sometimes  found  in  the  compound  syrup  of 
hypophosphites.    (P.  J.,  1895,  144.) 

Uses. — Calcium  hypophosphite  was  at  one 
time  largely  used  in  chronic  phthisis,  in  various 
scrofulous  affections,  in  neurasthenia,  and  other 
conditions  of  impaired  nutrition  of  the  nerve 
centres.  It  seems  in  none  of  these  cases  to  be 
really  efficient,  but  is  harmless. 

Dose,  ten  to  thirty  grains  (0.65  to  2.0  Gm.), 
three  times  a  day.  (See  Syrupus  Hypophos- 
phitum and  Syrupus  Hypophosphitum  Com- 
positus.) 

Off.  Prep. — Emulsum  Olei  Morrhuse  cum  Hypo- 
phosphibitus,  U.  8.;  Syrupus  Hypophosphitum,  U. 
8.;  Syrupus  Hypophosphitum   Compositus,   U.  8. 

CALCII  PHOSPHAS  PR/ECIPITATUS. 

U.  S.  (Br.) 

PRECIPITATED  CALCIUM  PHOSPHATE 

(carci-I  phds'phas  prae-cip-i-ta'tus) 
Ca3(P04)  2  =  307.98 

"  It  should  contain  not  less  than  99  percent, 
of  pure  Calcium  Phosphate  [(P0.03)2Ca3J." 
U.  S.  "  Calcium  Phosphate  may  be  prepared 
by  dissolving  bone  ash  in  dilute  hydrochloric 
acid,  adding  the  liquid  to  dilute  solution  of 
ammonia,  washing  the  precipitate  with  cold 
water,  and  drying  the  washed  precipitate  at  a 
temperature  not  exceeding  212°  F.  (100°  C.) ; 
or  by  the  interaction  of  calcium  chloride  and 
sodium  phosphate."    Br. 

Calcii  Phosphas,  Br.,  Calcis  Phosphas  (Br.  1885), 
Calcium  Phosphate ;  Tricalcium  Phosphate,  Calcaria 
Phosphorica ;  Phosphas  Calcicus  Prsecipitatus ;  Pre- 
cipitated Phosphate  of  Lime  ;  Phosphate  of  Calcium  ; 
Phosphate  Tricalcique,  Fr.  Cod. ;  Phosphate  de 
Chaux  hydrate,  Fr. ;  Phosphorsaure  Kalkerde,  Cal- 
ciumphosphat,  O. ;  Fosfato  calcico,  Sp. 

A  formula  for  this  precipitate  was  given  in 
the  U.  S.  Pharmacopoeia  of  1870.  It  is  as  fol- 
lows :  "  Take  of  Bone,  calcined  to  whiteness,  and 
in  fine  powder,  four  troyounces;  Muriatic  Acid 
eight  troyounces;  Water  of  Ammonia  twelve 
fluidounees,  or  a  sufficient  quantity;  Distilled 
Water  a  sufficient  quantity.  Macerate  the  Bone 
in  the  Acid,  diluted  with  a  pint  of  Distilled 
Water,  until  it  is  dissolved,  and  filter  the  solu- 
tion. Add  another  pint  of  Distilled  Water, 
and  then,  gradually,  Water  of  Ammonia,  until 
the  liquid  acquires  an  alkaline  reaction.  Mix 
the  precipitate  obtained,  while  yet  in  the  state  of 
magma,  with  twice  its  bulk  of  boiling  Distilled 
Water,  and  pour  the  whole  upon  a  strainer. 
Wash  the  precipitate  with  boiling  Distilled  Water 
until  the  washings  cease  to  be  affected  by  a  solu- 
tion of  nitrate  of  silver,  acidulated  with  nitric 
acid.  Lastly,  dry  the  precipitate  with  a  gentle 
heat."  U.  S.  1870.  For  description  of  an  appa- 
ratus for  preparing  calcium  phosphate  on  a 
large  scale,  see  J.  P.  C,  Sept.  1,  1S75, 193.  The 
salt  has  been   very  properly   retained  in   the 


U.  S.  and  Br.  Pharmacopoeias.  There  is,  how- 
ever, no  necessity  of  retaining  the  word  "  prae- 
cipitatus  "  in  the  U.  S.  title,  as  it  is  never  seen 
in  commerce  except  as  a  precipitate.  One  of 
its  uses  has  been  to  replace  magnesium  car- 
bonate and  absorbent  cotton  in  the  1890  process 
for  medicated  waters;  but  it  has  now  been 
superseded  by  purified  talc. 

The  hydrochloric  acid  dissolves  the  calcium 
phosphate  of  the  bones,  and  lets  it  fall,  on  the 
addition  of  ammonia,  in  a  state  of  minute 
division.  The  ablution  is  intended  to  free  it 
from  adhering  ammonium  chloride.  The  salt 
thus  obtained  is,  for  the  sake  of  distinction, 
called  bone  calcium  phosphate. 

Properties. — It  is  officially  described  as  "  a 
bulky,  white,  amorphous  powder,  odorless  and 
tasteless;  permanent  in  the  air.  Almost  insolu- 
ble in  cold  water;  partly  decomposed  by  boiling 
water,  which  dissolves  out  the  acid  salt;  almost 
insoluble  in  acetic  acid,  except  when  freshly 
precipitated;  easily  soluble  in  hydrochloric  or 
nitric  acid;  insoluble  in  alcohol.  At  an  intense 
white  heat,  the  salt  fuses  without  decomposition. 
When  moistened  with  silver  nitrate  T.S.,  either 
before  or  after  ignition,  the  salt  acquires 
a  yellow  color  (distinction  from  acid  calcium 
phosphate,  which,  after  ignition,  when  mois- 
tened with  silver  nitrate  T.S.,  remains  white). 
For  applying  tests  of  identity  and  of  purity, 
shake  2  Gm.  of  Precipitated  Calcium  Phos- 
phate with  20  Cc.  of  water,  add  nitric  acid, 
drop  by  drop,  until  solution  is  effected,  and  then 
add  sufficient  water  to  make  the  liquid  measure 
40  Cc.  While  making  this  solution,  no  effer- 
vescence should  occur  on  adding  the  acid  (ab- 
sence of  carbonate).  From  a  portion  of  this 
solution  the  salt  is  preciptated  unchanged  by  a 
slight  excess  of  ammonia  water.  From  another 
portion  ammonium  molybdate  T.S.  precipitates 
yellow  ammonium  phosphomolybdate ;  the  reac- 
tion is  accelerated  by  a  gentle  heat,  not  exceed- 
ing 65°  C.  (149°  F.).  If  to  5  Cc.  of  the  solu- 
tion, acidulated  with  nitric  acid,  0.5  Cc.  of 
silver  nitrate  T.S.  be  added,  not  more  than  a 
slight  turbidity  should  result  (limit  of  chloride). 
If  to  5  Cc.  of  the  solution,  strongly  acidulated 
with  nitric  acid,  1  Cc.  of  potassium  sulphate 
T.S.  be  added,  no  turbidity  should  result  upon 
standing  (absence  of  barium).  An  aqueous 
solution  of  Calcium  Phosphate  (1  in  20),  ob- 
tained by  shaking  the  salt  with  water,  adding 
hydrochloric  acid,  drop  by  drop,  and  heating 
until  solution  is  effected,  should  not  respond  to 
the  Time-Limit  Test  for  heavy  metals  (see 
Part  III,  Test  No.  121).  Two  Gm.  of  Cal- 
cium Phosphate  should  not  respond  to  the 
Modified  Gutzeit's  Test  for  arsenic  (see 
Part  III,  Test  No.  17)."  U.  S.  "Soluble  in 
diluted  hydrochloric  acid  or  diluted  nitric  acid; 
such  a  solution  continues  clear  when  a  dilute 
solution  of  sodium  acetate  is  added  in  excess 
(absence  of  calcium  oxalate).  It  affords  the 
reactions  characteristic  of  calcium  and  of  phos- 
phates. Of  the  recently  dried  powder,  1 
gramme  dissolved  in  diluted  hydrochloric  acid 
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yields,  when  added  to  a  very  slight  excess  of 
diluted  solution  of  ammonia,  a  white  precipitate 
weighing  when  washed  with  cold  water  and 
dried  at  212°  F.  (100°  C.)  not  less  than  0.95 
gramme.  It  should  yield  no  characteristic  reac- 
tion with  the  tests  for  lead,  copper,  arsenium, 
iron,  aluminium,  magnesium,  carbonates,  or 
silica,  and  only  the  slightest  reactions  with 
those  for  chlorides."  Br.  Joly  and  Sorel 
record  (C.  R.  A.  S.,  1894,  73S)  the  precipita- 
tion of  tricalcium  phosphate  by  adding  crystals 
of  hydrated  bicalcium  phosphate  to  boiling 
water;  the  acid  liquid  remaining  contains  mono- 
calcium  phosphate. 

Uses. — In  the  form  of  burnt  hartshorn,  cal- 
cium phosphate  formerly  enjoyed  a  brief  popu- 
larity in  the  treatment  of  rickets  and  molliti<s 
ossium,  in  which  its  use  seemed  to  be  indicated 
upon  obvious  chemical  grounds.  In  1851, 
Benecke  suggested  that,  as  it  is  essential  in 
animals  as  well  as  plants  to  the  format  ion  of 
cells,  it  might  be  found  useful  in  certain  path- 
ological states  of  the  system  characterized  by 
defective  nutrition,  such  as  the  scrofulous  affec- 
tions, and  from  that  time  its  use  lias  gradually 
become  more  frequent,  and.  in  connection  with 
other  phosphates,  as  those  of  iron,  sodium. 
and  potassium,  it  has  acquired  no  little  reputa- 
tion in  different  forms  of  scrofula,  wtolUties 
ossium,  rickets,  and  even  chronic  phthisis.  It 
is  also  thought  to  have  proved  useful  in  has- 
tening the  union  of  fractured  bones;  and 
Alphonse  Milne-Edwards  is  said  to  have  shown, 
by  experiments  upon  doge  and  rabbits,  that  in 
these  animals  the  callus  in  fractured  hones 
forms  more  quickly  under  its  use  than  without 
it.  (AT.  T.  a.,  May.  1856,  p.  490.)  Though 
insoluble  in  water,  it  is  probably  in  general  dis- 
solved by  the  gastric  liquids,  in  consequence  of 

the  acid  present  in  them;  but  it  is  best  admin- 
istered in  acid  solution,  and  is  at  present  very 
extensively  used  dissolved  in  lactic  acid  and 
emulsified  with  cod  liver  oil. 

Dose,  ton  to  thirty  grains  (0.G5  to  2.0  Gin.). 
(See  Syrupus  Calai  Lactophosphatis;  also  l'ul- 
vis  Antimonialis.) 

Off.  Prep. — Kxtractum  Kuonymi  Siccum,  Br.; 
Pulvia  Antimonialis,  Br. 

CALCII  SULPHAS  EXSICCATUS.  U.  S. 

EXSICCATED  CALCIUM  SULPHATE 
[Dried  Calcium  Sulphate] 

(cal'cl-i  sul'phas  ex-6ic-ca'tus) 

"A  powder  containing  about  95  percent.,  by 
weight,  of  Calcium  Sulphate  [CaSO«  =  135.15], 
and  about  5  percent,  of  water;  prepared  from 
the  purer  varieties  of  native  gypsum  [CaS04  -(- 
2H20  =  170.91],  by  carefully  heating  until 
about  three-fourths  of  the  water  has  been 
expelled.  Exsiccated  Calcium  Sulphate  should 
be  kept  in  well-closed  vessels,  carefully  pro- 
tected from  moisture."    U.  S. 

Calcii  Sulphas.  Br.  1883:  Dried  Gypsum:  Plaster 
of  Paris  •  Exsiccated  Sulphate  of  Calcium ;  Calcis 
Sulphas  ;  Sulphate  of  Lime  ;  Gypsum  ;  Calcium  sulfuri- 
cum  ustum,  P.  G.;  Gebrannter  Gyps,  G. 


The  British  Pharmacopoeia  (189S)  dismissed 
calcium  sulphate  (dried),  but  inserted  calcium 
sulphate  in  the  articles  employed  in  chemical 
testing  in  the  Appendix.  The  native  sulphate 
is  best  known  as  gypsum,  and  in  its  massive 
variety  as  alabaster.  Gypsum  is  an  abun- 
dant natural  product,  and  the  quantity  mined  in 
the  United  States  has  enormously  increased  in 
recent  years.  In  1903  it  amounted  to  1,0-11.704 
tons,  valued  at  $3,792,943;  in  1904.  940,017 
tons,  valued  at  $2,784,325;  and  in  1905,  924, 
107  tons,  valued  at  $3,105,000.  It  is  officially 
described  as  "  a  fine,  white  powder,  without 
odor  or  taste.  From  moist  air  it  attracts  water, 
becomes  granular,  and  then  loses  the  property 
of  hardening  with  water.  When  mixed  with 
half  its  weight  of  water,  Exsiccated  Calcium 
Sulphate  forms  a  smooth,  cohesive  paste,  which 
rapidly  hardens.  It  is  soluble  in  about  378 
parts  of  water  at  25°  C.  (77°  F.),  and  in  451 
parts  at  100°  C.  (212°  F.).  In  alcohol  it  is 
insoluble.  Jt  readily  dissolves  in  diluted  nitric 
or  hydrochloric  acid;  also  in  saturated  solutions 
of  potassium  nitrate,  sodium  thiosulphate,  and 
of  various  ammonium  salts.  When  heated 
above  204°  C.  (399.2°  F.),  Exsiccated  Calcium 
Sulphate  becomes  anhydrous  and  loses  the 
property  of  forming  with  water  a  paste  which 
hardens  rapidly.  Its  saturated  solution  in 
water  is  neutral  to  litmus  paper,  and  forms 
white  precipitates  with  barium  chloride  T.S., 
with  ammonium  oxalate  T.8.,  and  with  alcohol. 
No  effervescence  should  occur  on  the  addition 
of  diluted  acids  to  Exsiccated  Calcium  Sul- 
phate (absence  of  carbonate)*1    U.  8. 

Uses. — Gypsum  is  used  by  surgeons  for 
mechanical  purposes,  but  not  at  all  iii  interna] 
medicine.  It  is  so  slightly  soluble  in  water  that 
it  may  be  considered  for  ordinary  purposes 
insoluble.  The  solubility  of  the  crystallized 
sulphate  with  2  molecules  of  water  (native 
gypsum)  is,  according  to  Curtman,  at  15°  C., 
L  to  390;  at  :;s    <'.,  1  to  368;  and  at  100°  C, 

1  to  451.  The  fact  has  been  well  established 
that  its  solubility  varies  with  the  temperature, 
but,  like  that  of  sodium  sulphate,  very  un- 
equally. Thus,  according  to  Poggiale,  it  is 
greatest  at  35°  C.  (95°  F.),  and  above  or  below 
that  temperature  gradually  diminishes,  so  that 
at  100°  C.  (212°  F.),  or  the  boiling  point  of 
water,  it  is  very  nearly  the  same  as  at  5°  C. 
(41°  F.),  not  far  from  the  freezing  point.  (J.  P. 
C,  4e  ser.,  v.  86.)  The  other  point  is  that, 
when  deprived  of  its  water  by  heat,  and  reduced 
to  the  state  of  a  white  powder,  it  rapidly 
absorbs  water  added  to  it,  and,  from  the  state 
of  semi-liquid  paste  into  which  it  is  brought 
with  that  fluid,  hardens  without  great  change 
of  bulk.  It  is  this  property  which  fits  plaster 
of  Paris  so  well  for  all  kinds  of  moulding;  and 
to  this  also  it  owes  its  peculiar  adaptability  to 
the  purpose  of  a  splint.  To  prepare  it  for 
use,  the  gypsum  must  first  be  deprived  of  the 
greater  part  of  its  water  by  exposure  to  a  heat 
of  100°  C.  (212°  F.),  or  from  that  to  121.1° 
C.   (250°   F.).     It  loses  both  its  molecules  of 
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water  of  crystallization  at  a  temperature  of 
about  170°  C.  (338°  F.),  and  is  then  known  as 
burnt  gypsum.  If  heated  above  204°  C. 
(399.2°  F.)  it  becomes  dead-burnt,  and  does 
not  take  up  water  readily  and  does  not  harden. 
When  dehydrated,  it  is  reduced  to  fine  powder, 
and  kept  in  air  tight  vessels  for  use.  As  thus 
prepared,  if  mixed  with  two  parts  of  water, 
it  forms  a  semi-liquid  cream-like  mass,  which 
becomes  solid  and  hard  in  fifteen  or  twenty 
minutes,  the  temperature  rising  during  the  pro- 
cess, as  in  the  slaking  of  lime.  The  hydrated 
gypsum  expands  in  solidifying,  hence  its  ad- 
vantages in  preparing  casts, — the  expansion 
causes  it  to  fill  accurately  all  interstices.  Cloez 
{Chem.  News,  1903,  58)  states  that  the  "set- 
ting" of  plaster  of  Paris  is  due  to  the  suc- 
cession of  three  phenomena:  1.  Hydration. 
2.  Partial  solution.  3.  Solidification  of  a  super- 
saturated solution.  According  to  T.  E.  Stark, 
a  medical  officer  in  the  British  army,  flannel 
is  the  best  material  for  bandages  to  be  used 
with  gypsum.  It  should  be  cut  into  strips  an 
inch  and  a  half  broad  and  two  or  three  yards 
long,  which  should  first  be  spread  on  a  table 
and  rubbed  well  with  the  powdered  gypsum  on 
both  sides,  and  always  in  the  direction  of  the 
thread.  The  bandages  should  then  be  rolled 
up  loosely,  and  kept  for  use  in  air  tight  cases. 
Thus  prepared,  the  bandages,  first  thoroughly 
wetted,  should  be  rolled  round  the  limb,  over- 
lapping at  the  edges,  so  as  to  make  a  uniform 
covering.  After  application,  it  should  be  left 
to  harden,  which  generally  happens  in  fifteen 
or  twenty  minutes.  A  simpler  method  of  using 
the  gypsum  for  this  purpose  is,  after  the  appli- 
cation of  the  bandages,  to  paint  the  whole 
thoroughly  and  carefully  with  the  milk  of 
gypsum,  which  will  solidify,  and  enclose  the 
part  in  a  firm  case. 
Off.  Prep. — Calx  Sulphurata,  U.  8. 

CALCIUM. 

CALCIUM 

(carci-om) 
Ca  =  39.8 

This  is  the  metal  characteristic  of  lime,  and, 
consequently,  of  all  calcareous  substances.  It 
was  obtained  by  Matthiessen,  in  1855,  in  masses 
of  the  size  of  a  pea,  by  the  electrolysis  of  cal- 
cium chloride  with  a  Bunsen  battery.  It  has 
been  recently  made  on  a  much  larger  scale  by 
electrolysis  and  has  become  better  known. 
It  is,  when  pure,  a  yellowish-white  crys- 
talline metal,  ductile  and  malleable,  with  a 
specific  gravity  of  1.58  and  melting  at  760°  C. 
It  oxidizes  slowly  in  dry  air,  more  rapidly  in 
moist  air,  and  it  must  therefore  be  kept  under 
petroleum. 

Calcium  is  a  very  abundant  element  in  nature, 
existing  in  the  mineral  kingdom  chiefly  as  a 
carbonate,  in  the  form  of  limestone,  marble, 
chalk,  and  calcareous  spar;  and  as  a  phosphate 


and  carbonate  in  the  bones  and  shells  of 
animals,  and  as  a  sulphate  in  gypsum  and 
selenite. 

CALENDULA.  U.  S. 

CALENDULA  [Marigold] 

(ca-len'du-la) 

"  The  dried  ligulate  florets  of  Calendula 
officinalis  Linne    (Fam.   Composites)."  U.  S. 

Mary-bud,  Holigold ;  Fleurs  de  Tous  les  mois, 
Souci,  Fr.;  Ringelblume,  Todtenblume,  Warzenkraut, 
O. ;  Calendula,  Up. 

Calendula  officinalis,  L. — The  common  mari- 
gold of  the  gardens  is  too  well  known  to  need 
description,  other  than  that  of  the  Pharmaco- 
poeia. Although  the  U.  S.  P.  recognizes  only 
the  marigold  florets,  the  whole  plant,  freshly 
gathered,  is  much  used  by  the  so-called  eclectics 
and  homoeopathic  practitioners,  and  was  for- 
merly official  in  the  U.  S.  Pharmacopoeia. 

Properties.— "  Florets,  15  to  25  Mm.  long, 
yellow  or  orange-colored,  one-  to  three-toothed, 
the  short  hairy  tube  occasionally  enclosing  the 
remnants  of  a  filiform  style  and  bifid  stigma; 
odor  slight  and  somewhat  heavy;  taste  slightly 
bitter  and  faintly  saline."  U.  S.  The  odor  is 
much  stronger  in  the  fresh  than  in  the  dry  herb, 
and  on  exposure  to  the  sun  the  yellow  color 
fades  into  whitish.  Among  its  constituents  are 
a  bitter  principle,  and  an  amorphous  substance 
called  calendulin  (discovered  by  Geiger  most 
abundantly  in  the  flowers),  considered  by 
Berzekus  as  analogous  to  bassorin,  though 
soluble  in  alcohol.  French  or  African  Mari- 
gold, so  called,  is  very  frequently  substituted 
for  the  official  drug.  It  is  the  Tagetes  patula, 
L.,  and  T.  erecta,  Linn.,  both  of  Mexico.  The 
flowers  are  readily  distinguished  by  the  scales 
of  the  involucre  being  united  to  form  a  tube, 
and  by  the  slender,  flattish  achenes  being 
crowned  with  a  few  chaffy  or  awned  scales. 
The  broadly  strap-shaped  ray-florets  are 
toothed,  and  of  a  light  or  deep  orange  color 
sometimes  striped  with  red.  Latour  and  Mag- 
nier  de  la  Source  isolated  from  African  marigold 
a  yellow  crystalline  substance,  quercetagetin, 
which  Perkin  examined  and  gave  the  composi- 
tion CieHioOs.  (P.  J.,  1902,  294.) 

Uses. — In  the  days  of  therapeutic  darkness 
calendula  was  thought  to  be  antispasmodic, 
sudorific,  deobstruent,  and  emmenagogue,  and 
was  given  in  low  forms  of  fever,  scrofula, 
jaundice,  amenorrhoea,  etc.  Both  the  leaves 
and  the  flowers  were  used;  but  the  latter  were 
preferred,  and  were  usually  administered  in 
the  recent  state  in  the  form  of  tea.  The  tinc- 
ture has  been  used  to  a  considerable  extent  as 
an  embrocation  in  sprains,  bruises,  etc.,  and 
probably  is  of  as  much  value  as  simple  alcohol. 

Dose,  from  fifteen  to  sixty  grains  (1  to 
3.9  Gm.). 

Off.  Prep.— Tinctura  Calendula,  U.  8. 
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CALUMBA.  U.  S.  (Br.) 

CALUMBA  [Columbo] 
( cadum'ba ) 

"The  dried  root  of  Jateorhiza  palmata  (La- 
marck) Miers  (Fain.  Menispermaceee) ."  U.  S. 
"  The  dried  transversely  cut  slices  of  the  root  of 
Jateorhiza  Columba,  Miers."  Br. 

Calumbs  Radix,  Br.;  Calumba  Root;  Radix 
Columbo ;  Colomba,  V.  S.  1850 ;  Racine  de  Colombo, 
Fr.  Cod.  ;  Colombo,  Fr. ;  Radix  Colombo,  P.  O. ; 
Kolombowurzel,  O. ;  Colombo,  It.;  Colombo,  Raiz  de 
Colombo,  Bp.;  Kalumbo,  Port.;  Calumb,  Mozam- 
bique. 

The  calumba  plant  was  long  but  imperfectly 
known.  Flowering  specimens  of  a  plant  gath- 
ered by  Commerson,  about  the  year  1770,  in  the 
garden  of  Poivre  in  the  Isle  of  France,  and  sent 
to  Europe  with  that  botanist's  collection,  were 
examined  by  Lamarck,  and  described  under 
the  name  of  Menispermum  palmatum ;  but  its 
original  locality  was  unknown,  and  it  was  only 
conjectured  to  be  the  source  of  calumba.  In 
the  year  1S05,  Fortcn,  while  engaged  in  pur- 
chasing the  drug  in  Mozambique,  obtained  pos- 
session of  a  living  offset  of  the  root,  which, 
being  taken  to  Madras  and  planted  in  the  gar- 
den of  Anderson,  produced  a  male  plant,  which 
was  figured  and  described  by  Berry.  From  the 
drawing  thus  made,  the  plant  was  referred  to 
the  natural  family  of  the  Menispcnnaccae;  but, 
as  the  female  flowers  were  wanting,  some  diffi- 
culty was  experienced  in  fixing  its  pn 
botanical  position.  De  Candolle,  who  probably 
had  the  opportunity  of  wmining  Commerson's 
specimens,  gave  its  generic  and  specific  char- 
acter, but  confessed  that  he  was  not  acquainted 
with  the  structure  of  the  female  flower  and 
fruit.  This  desideratum,  however,  was  supplied 
by  ample  drawings  sent  to  England  by  Telfair 
of  Mauritius,  made  from  plants  which  were 
propagated  from  roots  obtained  by  Owen  in 
1825,  while  prosecuting  his  survey  of  the  eastern 
coast  of  Africa.  The  plant  was  first  placed  in 
the  genus  Cocculus,  which  was  separated  by  De 
Candolle  from  Menispermum.  Subsequently,  J. 
Miers  established  a  new  genus,  which  has  been 
received  by  botanists,  giving  to  it  the  name  of 
Jateorhiza.  Miers  also  separated  his  plant 
specifically  from  C.  palmatus  of  De  Candolle, 
describing  it  under  the  name  of  Jateorhiza 
Columba.  This  species  is  now^  recognized  by  the 
Br.  Pharmacopoeia,  and  was  formerly  also 
acknowledged  by  the  U.  S.  Pharmacopoeia,  but 
the  very  careful  researches  of  Hanbury  (Phar- 
macographia,  2d  ed.,  p.  23)  led  him  to  consider 
the  specific  differences  as  unimportant  and  in- 
constant, with  which  view  the  botanists  of  the 
U.  S.  1890  revision  coincided.  The  differences 
are  that  in  J.  palmata  the  lobes  at  the  base  of 
the  leaf  overlap,  and  the  male  inflorescence  is 
nearly  glabrous;  while  in  J.  Columba  the  basal 
lobes  are  rounded,  but  do  not  overlap,  and  the 
male  inflorescence  is  setose-hispid.  The  plants 
are  probably  only  varieties  of  one  species,  and 
it  is  almost  certain  that  calumba  is  derived  from 
each  of  them. 


"  The  plants  of  the  genus,  natives  of  inter- 
tropical Africa,  are  all  climbers,  distinguished 
by  a  very  peculiar  habit,  having  very  large 
deeply-lobed  leaves,  upon  very  long  petioles,  and 
clothed  with  long  strigose  hairs;  their  inflo- 
rescence is  in  long  slender  racemes;  the  fruit  is 
a  drupe  containing  a  putamen  covered  with  a 
dense  hairy  coating  embedded  in  the  fleshy 
mesoderm." 

Jateorhiza  palmata,  Miers,  Annals  and  Mag. 
of  Nat.  Hist.,  Feb.  1864,  p.  183.  B.  &  T.  13. 
Cocculus  palmatus,  De  Cand.,  Syst.  Veg.,  i.  523; 
Woodv.,  Med.  Bot.,  3d  ed.,  v.  21;  Hooker, 
Curtis's  Bot.  Mag.,  Nos.  2970,  2971.— This  is  a 
climbing  plant,  with  a  perennial  root  consisting 
of  several  fasciculated,  fusiform,  somewhat 
curved,  and  descending  tubers,  as  thick  as  an 
infant's  arm.  The  stems,  of  which  one  or  two 
proceed  from  the  same  root,  are  twining,  simple 
in  the  male  plant,  branched  in  the  female,  round, 
hairy,  and  about  as  thick  as  the  little  finger. 
The  leaves,  which  stand  on  rounded,  glandular, 
hairy  footstalks,  are  alternate,  distant,  cordate, 
with  three,  five,  or  seven  entire,  acuminate, 
wavy,  somewhat  hairy  lobes,  and  as  many 
nerves,  each  running  into  one  of  the  lobes.  The 
flowers  are  small  and  inconspicuous,  and 
arranged  in  solitary  axillary  racemes,  which  in 
the  male  plant  are  compound,  in  the  female 
simple,  and  in  both  plants  are  shorter  than 
.ives. 

Jateorhiza  Columba,  Miers,  Br.  Pharm.-- 
Cocculus  palmatus,  Wallich,  not  De  Cand. — 
Menispermum  Columba,  Roxb.,  Flor.  Ind. — This 
species  is  characterized  by  "rounded,  angularly 
striate,  roughly  pilose  branches;  broadly  orbic- 
ular, sinuously  lobed  leaves,  with  rounded  si- 
nuses; the  lobes  being  5  in  number,  broadly 
ovate,  acute,  mucronately  acuminate;  the  basal 
deeply  divaricate  and  hence  broadly  cordate; 
7  to  !'  nerved,  opaque  above,  on  both  sides 
furnished  with  short,  adpressed,  somewhat 
curved,  reddish  hairs,  beneath  pale,  strongly 
reticulate  with  prominent  nerves  and  veins;  the 
petiole  somewhat  slender,  striate,  tortuous,  and 
roughly  glandular;  the  racemes  axillary,  soli- 
tary or  many;  the  rachis  greatly  elongated, 
striate,  bristly,  with  elongated,  smooth,  divari- 
cate, almost  capillary,  subflexuous,  few-flowered 
branches ;  the  flowers  sessile,  and  almost  without 
bracts."    (Miers.) 

Both  of  these  so-called  species  are  natives  of 
Mozambique,  on  the  southeastern  coast  of 
Africa,  where  they  grow  wild  in  great  abun- 
dance in  the  thick  forests  extending  from  the 
sea  many  miles  into  the  interior.  The  root  is 
dug  up  in  March,  when  dry  weather  prevails. 
From  the  base  of  the  root  numerous  fusiform 
offsets  proceed,  less  fibrous  and  woody  than 
the  parent  stock.  These  offsets  are  separated 
and  cut  into  transverse  slices,  which  are  dried 
in  the  shade.     The  old  root  is  rejected. 

The  plant  is  said  to  be  cultivated  both  in 
Africa  and  the  East  Indies  for  the  sake  of  its 
root,  which  under  the  name  of  Calumb  is  used 
in  dyeing. 
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Calumba  is  sent  from  the  Portuguese  domin- 
ions in  Southeastern  Africa  into  India,  from 
whence  it  goes  into  general  commerce.  At  one 
time,  when  thought  to  be  a  product  of  Ceylon, 
it  was  supposed  to  have  derived  its  name  from 
Columbo,  a  city  of  that  island,  but  a  much  more 
probable  derivation  is  from  the  African  name 
of  the  reot  above  given.  (See  Lloyd's  history 
of  columbo  root,  West.  Drug.,  1898,  8.) 

Adulterations. — Formerly  the  high  price  of 
calumba  led  to  its  frequent  adulteration,  espe- 
cially, it  is  said,  with  the  roots  of  the  white 
bryony,  and  of  Frasera  carolinensis  or  Ameri- 
can calumba,  and  with  the  stem  of  Coscinium 
fenestratum,  the  columbo  wood  or  false  columbo 
of  Ceylon.  According  to  Stolze  of  Halle,  the 
American  calumba  can  be  readily  detected  by 
the  fact  that  while  the  tincture  of  true  calumba 
is  not  affected  by  ferric  sulphate  or  sesqui- 
chloride,  and  yields  with  tincture  of  galls  a 
dirty  precipitate,  the  tincture  of  Frasera  be- 
comes dark  green  with  the  former  and  is  not 
affected  by  the  latter  reagent.  Coscinium  fenes- 
tratum, a  bitter  tonic  used  in  Ceylon,  is  at  once 
to  be  distinguished  by  its  being  a  stem,  not  a 
root,  and  is  said  not  to  have  appeared  upon  the 
market  for  many  years.  At  present,  owing  to 
its  great  cheapness,  calumba  root  seems  to  be 
very  rarely  adulterated.  (See  P.  J.,  1901,  502, 
and  Dec.  1904.) 

Properties — It  is  officially  described  in  the 
U.  S.  Pharm.  as  "  in  transverse,  circular  or  oval, 
biconcave  sections,  2.5  to  5  Cm.  in  diameter  and 
2  to  12  Mm.  thick;  externally  greenish-brown 
and  roughly  wrinkled;  internally  yellowish  or 
grayish-yellow,  with  a  few  interrupted  circles 
of  fibrovascular  bundles,  distinctly  radiate  in 
the  outer  portion,  with  a  dark  cambium;  frac- 
ture short,  mealy;  odor  slight;  taste  slightly 
aromatic,  very  bitter."  U.  S.  Along  with  the 
disks  are  sometimes  a  few  cylindrical  pieces  an 
inch  or  two  in  length.  The  cortical  portion  is 
thick,  of  a  bright  yellow,  slightly  greenish  color 
internally,  but  covered  .  with  a  brownish, 
wrinkled  epidermis.  The  interior  or  medullary 
portion,  which  is  readily  distinguishable  from 
the  cortical,  is  light,  spongy,  yellowish,  usually 
more  or  less  shrunk,  so  that  the  pieces  are  thin- 
nest in  the  centre;  and  is  often  marked  with 
concentric  circles  and  radiating  Hues.  Those 
pieces  are  to  be  preferred  which  have  the 
brightest  color,  are  most  compact  and  uniform, 
and  least  worm  eaten.  According  to  the  Brit- 
ish Pharmacopoeia  "  the  cork  is  brownish 
and  wrinkled,  the  cortex  thick,  marked  with 
radiating  lines,  and  separated  by  a  dark  line 
from  the  wood,  in  which  the  vessels  are  ai-ranged 
in  narrow  radially  elongated  groups.  The  pa- 
renchymatous tissue  is  largely  developed,  and 
contains  numerous  starch  grains,  mostly  simple 
with  eccentric  hilum."  Br.  The  odor  of  calumba 
is  slightly  aromatic.  The  taste  is  very  bitter, 
that  of  the  cortical  much  more  so  than  that  of 
the  central  portion,  which  is  somewhat  muci- 
laginous. The  root  is  easily  pulverized.  The 
powder  is  greenish,  becoming  browner  with  age, 


and  deepening  when  moistened.  As  it  attracts 
moisture  from  the  air,  and  is  apt  to  undergo 
decomposition,  it  should  be  prepared  in  small 
quantities. 

Planche  analyzed  calumba  in  1811,  and  found 
it  to  contain  a  nitrogenous  substance,  probably 
albumen,  in  large  quantity,  a  bitter  yellow  sub- 
stance not  precipitated  by  metallic  salts,  and 
one-third  of  its  weight  of  starch.  He  obtained 
also  a  small  proportion  of  volatile  oil,  salts  of 
calcium  and  potassium,  ferric  oxide,  and  silica. 
Wittstock  of  Berlin,  afterwards  isolated  a 
principle,  which  he  called  columbin.  This  crys- 
tallizes in  beautiful  transparent  quadrilateral 
prisms  of  the  formula  C21H22O7,  is  without 
odor,  and  is  extremely  bitter.  It  is  but  very 
slightly  soluble  in  water,  more  soluble  in  alco- 
hol, ether,  or  chloroform,  and  imparts  to  these 
fluids  a  strongly  bitter  taste.  It  is  more  soluble 
in  boiling  alcohol,  which  deposits  it  upon  cool- 
ing. The  best  solvent  is  diluted  acetic  acid.  It 
is  taken  up  by  alkaline  solutions,  from  which  it 
is  precipitated  by  acids.  It  is  obtained  by  ex- 
hausting calumba  by  means  of  alcohol  of  the 
sp.  gr.  0.835,  distilling  off  three-quarters  of  the 
alcohol,  allowing  the  residue  to  stand  for  some 
days  until  crystals  are  deposited,  and  lastly 
treating  these  crystals  with  alcohol  and  animal 
charcoal.  The  mother  waters  still  contain  a 
considerable  quantity  of  columbin,  which  may 
be  separated  by  evaporating  with  coarsely  pow- 
dered glass  to  dryness,  exhausting  the  residue 
with  ether,  distilling  off  the  ether,  treating  the 
residue  with  boiling  acetic  acid,  and  evaporat- 
ing the  solution  to  crystallization. 

From  the  researches  of  Bddecker  it  appears 
that  another  bitter  principle  exists  in  calumba, 
which  corresponds  in  composition  and  chemical 
relations  with  berberine,  the  active  principle  of 
Berberis  vulgaris,  and  is  assumed  to  be  identical 
with  that  substance.  It  was  obtained  by  ex- 
hausting calumba  with  alcohol  (sp.  gr.  0.889), 
distilling  off  the  alcohol,  allowing  the  residual 
liquor  to  stand  for  three  days  so  as  to  deposit 
the  columbin,  evaporating  the  supernatant 
liquid  together  with  the  aqueous  washings  of 
the  columbin  to  dryness,  exhausting  the  residue 
with  boiling  alcohol  (sp.  gr.  0.863),  treating  the 
solution  thus  obtained  as  the  former  one,  sub- 
mitting the  residue  to  the  action  of  the  boiling 
water,  filtering,  and  adding  hydrochloric  acid, 
collecting  the  precipitate  thus  formed  on  a  filter, 
drying  it  with  bibulous  paper,  and  finally,  in 
order  to  separate  adhering  acid,  'dissolving  it 
in  alcohol,  and  precipitating  with  ether.  The 
result  was  an  imperfectly  crystalline,  bright 
yellow  powder,  of  a  disagreeable,  bitter  taste, 
supposed  to  be  berberine  hydrochloride.  It  is 
stated  that  berberine  is  present  in  calumba  in 
much  larger  proportion  than  columbin,  and, 
being  freely  soluble  in  hot  water  and  alcohol, 
while  columbin  is  but  slightly  so,  is  probably 
more  largely  extracted  in  the  ordinary  liquid 
preparations  of  the  root.  {A.  J.  P.,  xx.  322.) 
A  third  constituent,  columbic  acid,  was  also  dis- 
covered by  Bodecker.     It  is  yellow,  amorphous, 
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nearly  insoluble  in  cold  water,  but  dissolving 
in  alcohol  and  in  alkaline  solutions.  It  tastes 
somewhat  less  bitter  than  columbin. 

P.  E.  Alessandri  isolated  columbine  (which 
he  considers  an  alkaloid)  by  the  following  pro- 
cess. An  infusion  of  calumba  is  made  with  a 
3  per  cent,  solution  of  oxalic  acid;  the  yellow 
bitter  liquid  is  neutralized  with  ammonia  and 
evaporated  to  one-third  its  bulk;  it  is,  when 
cooled,  treated  with  ether,  separated,  and  the 
ethereal  solution  on  evaporation  yields  pure 
white  calumbine.  {L'Orosi,  v.  1;  P.  J.,  1882, 
p.  995.)  Alessandri  obtains  berberine  from 
calumba  by  neutralizing  a  cold  infusion,  made 
with  diluted  oxalic  acid  (3  per  cent.),  with 
baryta;  the  precipitate  which  is  produced  is 
separated.  The  liquid  is  heated,  allowed  to 
stand  for  twenty-four  hours  to  allow  the  barium 
oxalate  to  deposit,  filtered,  and  then  a  current 
of  carbonic  acid  is  passed  through  to  remove 
baryta.  It  is  then  treated  by  shaking  the  am- 
moniaeal  liquid  with  ether  as  in  Alessandri's 
process  for  calumbine  (see  above),  and.  alter 
the  ethereal  layer  is  separated,  the  aqueous 
liquid  is  evaporated  to  dryness.  Berberine  is  ob- 
tained from  the  extract  by  treating  the  latter 
with  alcohol,  the  berberine  being  purified  by 
washing  with  ether.  Columbia  acid  may  be  ob- 
tained from  the  precipitate  produced  bj  the  ad- 
dition of  barium  OXlde  to  the  oxalic  acid  in- 
fusion. (L'Orosi,  v.  1;  P.  J.,  1882,  p.  995.) 
Bocchiola  (r.  B.  P.,  1891,  p.  102)  states  that  the 
older  roots  contain  more  of  the  active  principles 
than  the  younger  ones,  lie  found  that  the  inner 
and  the  outer  portions  of  calumba  also  vary  in 
their  constituents;  thus  in  the  woody  or  inner 
part  he  found  the  following  percentages:  ca- 
lumbine 1.90,  berberine  0.72,  ether  extract  0.80, 
alcoholic  extract  3.88,  diluted  alcoholic  extract 
17.80,  ash  6.  In  the  cortical  or  outer  part  he 
found  calumbine  1.42,  berberine  1.43,  ether  ex- 
tract 0.70,  alcoholic  extract  3.89,  diluted  alco- 
holic extract  17.90,  ash  5.  Hilger  obtained 
from  calumba:  columbin,  Columbia  acid,  and 
berberine  in  a  pure  condition.  He  assigns  to 
columbin  the  formula  CuHstOr,  and  to  colum- 
bic  acid  C21H22O6.  (Zeit.  Oest.  Apoth.  Vcr., 
1896,  No.  1,  8-14.)  Haensel  (P.  ./.,  1904,  216) 
obtained  from  calumba  a  volatile  oil  which 
exists  in  very  small  quantities  (0.00568  per 
cent.).     It  has  a  peculiar  odor  and  bitter  taste. 

There  can  be  little  doubt  that  both  colum- 
bin and  berberine  contribute  to  the  remedial 
effects  of  calumba.  The  virtues  of  the  root  are 
extracted  by  boiling  water  and  by  alcohol. 
Precipitates  are  produced  with  the  infusion  and 
tincture  by  infusion  of  galls,  and  by  solutions 
of  lead  acetate  and  subacetate,  but  the  bitter- 
ness is  not  affected. 

Uses.— Calumba  is  a  mild  bitter  tonic,  free 
from  astringency.  It  is  very  useful  in  func- 
tional atonic  conditions  of  the  digestive  organs. 
It  is  frequently  administered  in  combination 
with  other  tonics,  aromatics,  mild  cathartics, 
and  antacids.  A  favorite  remedy  of  Geo.  B. 
Wood  for  the  permanent  cure  of  a  disposition 


to  the  accumulation  of  flatus  in  the  bowels  was 
an  infusion  made  with  half  an  ounce  of 
calumba,  half  an  ounce  of  ginger,  a  drachm  of 
senna,  and  a  pint  of  boiling  water,  and  given 
in  the  dose  of  a  wineglassful  three  times  a  day. 
Calumba  is  much  used  by  the  natives  of 
Mozambique  in  dysentery  and  other  diseases. 
(Berry.)  It  was  first  introduced  to  the  notice 
of  the  profession  in  Europe  by  Frangois  Redi, 
in  the  year  1685.  (See  Infusum  Calumba; 
also  Fluidcxlractum  Calumbce,  and  Tinctura 
Calumba?.) 

Dose,  of  the  powder,  from  ten  to  thirty 
grains  (0.65  to  2.0  Gin.),  which  may  be  repeated 
three  or  four  times  a  day. 

Off.  Prep. — Fluidextractum  Calumbse,  V.  S.; 
Infusum  Calumbse,  Br.;  Liquor  Calumbse  Concen- 
tratus,  Br.;  Tinctura  Calumba",  U.  8.,  Br. 


CALX.  U.  S.,  Br. 

LIME       CALCIUM  OXIDE 

(calx) 

CaO  =  65.68 

"  Prepared  by  calcining  white  marble,  or  the 
purest  varieties  of  native  calcium  carbonate, 
and  containing,  when  in  the  anhydrous  state, 
not  less  than  90  percent,  of  pure  Calcium 
Oxide.  It  should  be  kept  in  well-closed  vessels, 
in  a  dry  place."  U.  8.  "Calcium  Oxide,  CaO; 
obtained  by  calcining  chalk,  limestone,  or 
marble.'1  Br. 

CalcU  Oxidum,  Calcium  Oxydatum  :  Cnlrnrla  Usta. 
Calx  Viva.  Calx  Usta,  Ozydum  Calclcum  ;  Burned 
Lime;  Quicklime;  Chauz  Commune,  Fr.  Cod.; 
Chaux.  chaux  vivc.  Fr.;  Calcarla  [Tata,  P.  O.  ; 
Aetzkalk,  Calk,  Qebrannter  Kalk,  O.;  Ossldo  dl  cal- 
clo,   Calce,   It.;   Cal   viva,    -v/>. 

Lime,  which  is  ranked  among  the  alkaline 
earths,  is  a  very  important  phannaceutical 
agent,  and  forms  the  principal  ingredient  in 
several  standard  preparations.  It  is  a  very 
abundant  natural  production.  It  is  never 
found  free,  but  mostly  combined  with  acids,  as 
with  carbonic  acid  in  chalk,  marble,  calcareous 
spar,  limestone,  and  shells;  with  sulphuric  acid 
in  the  different  kinds  of  gypsum ;  with  phos- 
phoric acid  in  the  bones  of  animals;  and  with 
silica  in  a  great  variety  of  minerals. 

Preparation. — Lime  is  prepared  by  calcining, 
by  a  strong  heat,  some  form  of  the  native  car- 
bonate. The  carbon  dioxide  is  thus  expelled, 
and  the  lime  remains.  When  the  lime  is  in 
tended  for  delicate  chemical  operations,  it 
may  be  obtained  from  pure  white  marble  or 
oyster-shells.  For  the  purpose  of  the  arts  it 
is  procured  from  common  limestone,  by  cal- 
cining it  in  kilns  of  peculiar  construction. 
When  obtained  in  this  way  it  is  generally  im- 
pure, being  of  a  grayish  color,  and  containing 
alumina,  silica,  ferric  oxide,  and  occasionally  a 
little  magnesia  and  manganese  oxide. 

The  official  lime  of  the  United  States  and 
British    Pharmacopoeias  is    the  lime    of  com- 
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meree,  and  not  quite  pure.  It  may  be  ob- 
tained purer  by  exposing  pure  white  marble, 
broken  into  small  fragments,  in  a  covered 
crucible,  to  a  full  red  heat  for  three  hours,  or 
until  the  residue,  when  slaked  and  suspended 
in  water,  no  longer  effervesces  on  the  addition 
of  hydrochloric  acid. 

Properties. — Lime  is  in  "  hard,  white,  or 
grayish-white  masses,  which,  in  contact  with  the 
air,  gradually  attract  moisture  and  carbon 
dioxide,  and  fall  to  a  white  powder;  odorless, 
and  having  a  caustic  taste.  Soluble  in  about 
760  parts  of  water  at  25°  C.  (77°  F.),  and  in 
about  1600  parts  of  boiling  water;  insoluble  in 
alcohol.  It  forms  readily  soluble  salts  with 
diluted  acetic,  hydrochloric,  or  nitric  acids. 
When  sprinkled  with  about  half  its  weight  of 
water,  Calcium  Oxide  becomes  heated,  and  is 
gradually  converted  into  a  white  powder  (cal- 
cium hydroxide  or  slaked  lime).  When  this  is 
mixed  with  about  3  or  4  parts  of  water,  it  forms 
a  smooth  magma  (milk  of  lime).  Its  aqueous 
solution  has  an  alkaline  reaction  upon  red  lit- 
mus paper.  If  1  Gm.  of  Calcium  Oxide  be 
slaked  and  then  thoroughly  mixed  with  50  Cc. 
of  water,  and  the  greater  portion  of  the  milky 
liquid  decanted,  the  addition  of  hydrochloric 
acid  to  this  residue  should  not  cause  more  than 
a  slight  effervescence  (limit  of  carbonate). 
For  applying  tests  of  identity  and  of  purity, 
5  Gm.  of .  Calcium  Oxide,  after  slaking,  are 
mixed  with  100  Cc.  of  distilled  water,  fol- 
lowed by  hydrochloric  acid,  added  drop  by  drop, 
with  agitation  until  solution  takes  place.  The 
resulting  solution  should,  after  boiling  and  cool- 
ing, be  of  acid  reaction  and  not  deposit  more 
than  0.025  Gm.  of  insoluble  matter.  With 
a  portion  of  this  solution,  after  neutralizing 
with  ammonia  water,  ammonium  oxalate  T.S. 
produces  a  white  precipitate  of  calcium  oxalate, 
insoluble  in  acetic  acid,  but  soluble  in  hj'dro- 
chloric  acid."    U.  S. 

Lime  is  calcium  oxide,  and  consists  of  one 
atom  of  calcium  39.80,  and  one  of  oxygen 
15.88.  Its  sp.  gr.  is  3.08,  while  the  hydroxide 
has  the  sp.  gr.  2.078.  (Filhol.)  Its  solubility 
in  water  is  greatly  increased  by  the  addition  of 
sugar  or  glycerin.  (See  Syrupus  Calcis.)  It 
is  distinguished  from  the  other  alkaline  earths 
by  forming  a  very  deliquescent  salt  {calcium 
chloride)  by  reaction  with  hydrochloric  acid, 
and  a  sparingly  soluble  one  with  sulphuric  acid. 
All  acids,  acidulous,  ammoniacal,  and  metallic 
salts,  borates,  alkaline  carbonates,  and  astringent 
vegetable   infusions   are   incompatible   with   it. 

Uses. — Lime  acts  externally  as  an  escharotic, 
and  was  formerly  applied  to  ill-conditioned 
ulcers.  The  lime  ointment  of  Spender  is  made 
by  incorporating  four  parts  of  washed  slaked 
lime  with  one  part  of  fresh  lard  and  three  parts 
of  olive  oil,  previously  warmed  together.  Mixed 
with  potassium  hydroxide,  lime  fonns  Potassa 
cum  Calce,  official  in  the  U.  S.  P.  1890.  As  an 
internal  remedy,  it  is  converted  into  hydroxide 
and  this  is  administered  in  solution.  (See 
Liquor  Calcis;  also  Syrupus  Calcis.) 


Off.  Prep. — Extraetum  Ipecacuanha?  Liquidum, 
Br.;  Liquor  Calcis,  V.  8.,  Br.;  Sulphur  Prsecipi- 
tatum,  JJ.  S.;  Syrupus  Calcia,  U.  #.    (Br.) 

CALX  CHLORINATA.  U.  S.,  Br. 

CHLORINATED  LIME      CHLORINATED  CALCIUM 

OXIDE  [Calx  Chlorata,  Pharm.  1890, 

Chloride  of  Lime] 

(calx   (shlo-ri-na'ta ) 

"A  compound  resulting  from  the  action  of 
chlorine  upon  calcium  hydroxide,  and  contain- 
ing not  less  than  30  percent,  of  available  chlo- 
rine. It  is  often  improperly  called  '  Chloride 
of  Lime.'  It  should  be  kept  in  well-closed  ves- 
sels, in  a  cool  and  dry  place."  U.  S.  "A  pro- 
duct obtained  by  exposing  slaked  lime  to  the 
action  of  chlorine  gas  until  absorption 
ceases."  Br. 

Hypochlorite  of  Lime  or  Calcium,  Oxymuriate  of 
Lime  or  Calcium,  Chloris  Calcicus,  Chloruretum  Cal- 
cis, Calcis  Chloridum,  Calcii  Hypochloris,  Calcium 
hypochlorite,  Bleaching  Powder ;  Chlorure  de  Chaux 
sec,  Fr.  Cod. ;  Poudre  de  Tennant  ou  de  Knox,  Fr. ; 
Calcaria  Chlorata,  P.  G.;  Chlorkalk,  Blelchkalk,  O.; 
Cloruro  di  calcio.  It. ;  Hipoclorito  calcico  cloru- 
rado,  Sp. 

This  compound,  originally  prepared  as  a 
bleaching  agent  in  1798  by  Tennant  of  Glas- 
gow, is  now  enormously  used  both  in  the  arts 
and  in  medicine. 

The  following  is  an  outline  of  the  process 
for  making  chlorinated  lime  on  the  large  scale. 
A  rectangular  chamber  is  constructed,  generally 
of  silicious  sandstone,  the  joints  being  secured 
by  a  cement  of  pitch,  rosin,  and  dry  gypsum. 
At  one  end  it  is  furnished  with  an  air  tight 
door,  and  on  each  side  with  a  glass  window,  to 
enable  the  operator  to  inspect  the  process  during 
its  progress.  The  slaked  or  hydrated  lime  is 
sifted,  and  placed  on  wooden  trays  eight  or  ten 
feet  long,  two  feet  broad,  and  one  inch  deep. 
These  are  piled  within  the  chamber  to  a  height 
of  five  or  six  feet  on  cross-bars,  by  which  they 
are  kept  about  an  inch  asunder  in  order  to 
favor  the  circulation  of  the  gas  over  the  lime. 
The  chlorine  is  generated  in  a  leaden  vessel 
nearly  spherical,  the  lower  portion  of  which  is 
surrounded  with  an  iron  case,  leaving  an  inter- 
stice two  inches  wide,  intended  to  receive  the 
steam  for  the  purpose  of  producing  the  re- 
quisite heat.  In  the  leaden  vessel  are  five 
apertures.  The  first  is  in  the  centre  of  the  top, 
and  receives  a  tube  which  descends  nearly  to 
the  bottom,  and  through  which  a  vertical  stirrer 
passes,  intended  to  mix  the  materials,  and  fur- 
nished at  the  lower  end  with  horizontal  cross- 
bars of  iron,  or  of  wood  sheathed  with  lead. 
The  second  is  for  the  introduction  of  the  sodium 
chloride  and  manganese.  The  third  admits  a 
siphon-shaped  funnel,  through  which  the  sul- 
phuric acid  is  introduced.  The  fourth  is  con- 
nected with  a  pipe  to  lead  off  the  chlorine.  The 
fifth,  which  is  near  the  bottom,  receives  a  dis- 
charge pipe  passing  through  the  iron  case  and 
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intended  for  drawing  off  the  residue  of  the 
operation.  The  pipe  which  conducts  the  chlo- 
rine, terminates,  under  water,  in  a  leaden  chest 
or  cylinder,  where  the  gas  is  washed  from  hy- 
drochloric acid.  From  this  intermediate  vessel 
the  chlorine  finally  passes,  by  means  of  a 
rather  large  leaden  pipe,  through  the  ceiling 
to  the  chamber  containing  the  lime.  The  pro- 
cess of  impregnation  generally  lasts  four  days, 
this  time  being  necessary  to  form  a  good 
bleaching  powder.  If  it  be  hastened,  heat  will 
be  generated,  which  will  favor  the  production  of 
calcium  chloride,  with  a  proportional  diminu- 
tion of  chlorinated  lime. 

A  more  expeditious  method  of  manufacture  is 
now  used,  both  in  Germany  (where  it  origin- 
ated) and  in  this  country,  where  bleaching  pow- 
der is  made  from  electrolytic  chlorine.  A  series 
of  horizontally  placed  drums  or  cylinders  pro- 
vided with  revolving  endless  screws  receive  the 
dry  calcium  hydroxide,  which,  from  its  entering 
the  top  cylinder  until  discharged  from  the  bot- 
tom one,  meets  a  continuous  stream  of  chlorine 
gas  going  in  the  opposite  direction. 

Several  electrolytic  processes  for  the  decom- 
position of  sodium  and  potassium  chlorides  have 
been  introduced  in  recent  years,  whereby  caustic 
alkali  on  the  one  hand  and  chlorine  on  the 
other  hand  are  produced.  The  chlorine  lib- 
erated is  almost  entirely  utilized  in  the  manu- 
facture of  bleaching  powder.  Large  quanti- 
ties are  thus  produced  at  present  (1905)  at 
Niagara  Falls. 

The  importation  of  bleaching  powder  in  1000 
amounted  to  136,879,429  lbs.,  but  in  L904  had 
diminished  to  98,742,0%  lbs.  The  domestic 
production  has  grown  greatly  in  recent  years 
(69,400,000  lbs.  in  1902)  and  now  exceeds  the 
amount  imported. 

Properties. — Chlorinated  lime  is  "a  white, 
or  grayish-white,  granular  powder,  exhaling  the 
odor  of  hypochlorous  acid,  having  a  repulsive, 
saline  taste,  and  becoming  moist  and  gradually 
decomposing  on  exposure  to  air.  In  water  or  in 
alcohol  it  is  only  partially  soluble.  An  aqueous 
solution  first  colors  red  litmus  paper  blue,  and 
then  bleaches  it.  If  Chlorinated  Lime  be  dis- 
solved in  diluted  acetic  acid,  an  abundance 
of  chlorine  gas  will  be  evolved,  and  only  a 
trifling  residue  remain  undissolved.  From  this 
solution  ammonium  oxalate  T.S.  throws  down 
a  white  precipitate,  insoluble  in  acetic  acid  but 
soluble  in  hydrochloric  acid."  U.  S.  When 
perfectly  saturated  with  chlorine  it  dissolves 
almost  entirely  in  water.  When  exposed  to 
heat,  it  gives  off  oxygen  and  some  chlorine, 
and  is  converted  into  calcium  chloride.  It  is 
incompatible  with  the  mineral  acids,  carbon 
dioxide,  and  the  alkaline  carbonates.  The  acids 
evolve  chlorine  copiously,  and  the  alkaline  car- 
bonates cause  a  precipitate  of  calcium  car- 
bonate.    (See  Liquor  Sodce  Chlorinatce.)1 


1  Chlorinated  lime  constantly  becomes  weaker  on  ex- 
posure to  air.  giving  off  chlorine  or  hypochlorous  acid, 
probably    through    the    influence    of   the    atmospheric 


Chlorinated  lime  is  an  oxidizing  agent,  the 
oxygen  being  derived  from  water,  the  hydrogen 
of  which  unites  with  the  chlorine  to  form  hydro- 
chloric acid.  It  has  a  powerful  action  on 
organic  matter,  converting  sugar,  starch,  cotton, 
linen,  and  similar  substances  into  formic  acid, 
which  unites  with  the  lime.  (W.  Bastick.)  It 
also  acts  energetically  on  the  volatile  oils,  in- 
cluding oil  of  turpentine,  producing  chloro- 
form. (J.  P.  C,  Mars,  1855.) 

Composition. — The  composition  of  chlori- 
nated lime  is  represented  by  the  formula  CaOGla, 
and  it  was  formerly  supposed  to  be  a  direct 
compound  of  lime  with  chlorine.  This  view, 
however,  is  no)  consistent  with  its  reactions, 
for  when  distilled  with  diluted  nitric  acid  it 
readily  yields  a  distillate  of  aqueous  hypo- 
chlorous acid,  and  when  treated  with  water  it 
is  resolved  into  calcium  chloride  and  hypo- 
chlorite, the  latter  of  which  may  be  separated- 
in  crystals  by  exposing  the  filtered  solution  to 
a  freezing  mixture,  or  by  evaporating  it  in  a 
vacuum  over  oil  of  vitriol  and  leaving  the  dense. 
frozen  mass  to  thaw  upon  a  filter.  A  solution 
of  calcium  chloride  mixed  with  hypochlorite 
then  passes  through,  and  feathery  crystals  re- 
main OD  the  filter,  very  unstable,  but  consist- 
ing, when  recently  prepared,  of  hydrated  cal- 
cium hypochlorite,  Ca(OCl)a.4HsO.  This  seems, 
at  first  sight,  to  show  that  the  bleaching  powder 
is  a  mixture  of  calcium  chloride  and  hypochlo- 
rite, formed  according  to  the  equation 
2CaO  I  Cl«     :CaCb-f  Ca(C10)s 

but  if  this  were  its  true  constitution,  the  powder 
when  digested  with  alcohol  oughl  to  yield  a  solu- 
tion of  calcium  chloride  containing  half  the  chlo- 
rine of  the  original  compound,  which  is  not  the 
Its  constitution  is,  therefore,  better  repre- 
sented by  the  formula  Ca    \  \r      suggested  by 

Odling,  this  molecule  being  decomposed  by 
water  into  chloride  and  hypochlorite  in  the  man- 
ner just  explained,  and  yielding  with  diluted 
nitric  acid  or  sulphuric  acid  a  distillate  con- 
taining hydrochloric  and  hypochlorous  acids, 
CaCl(*OCl)~f-2HN03  = 

Ca(N03)s  +  HCl  +  HC10 
(Lunge2  and  Schaeppi,  A.  J.  P.,  1881;  Lunge 
and  Naef,  Ber.  d.   Chem.   Ges.,  1883.)    Lunge 


carbon  dioxide,  which  sets  them  free  by  combining 
with  the  lime.  But  it  would  seem  that,  even  when 
closely  confined,  it  sometimes  at  least  gives  off 
gaseous  matter,  as  we  have  an  account  of  a  well- 
stoppered  bottle  containing  it  having  been  broken  by 
a  violent  explosion,  without  any  peculiar  exposure  to 
heat.  (See  A.  J.  P..  1801,  p.  72.)  Barreswll  has 
found  that  the  subjection  of  chlorinated  lime  to 
strong  pressure  greatly  diminishes  the  tendency  to 
decomposition.  It  is  rendered  in  this  way  as  hard  as 
a  stone,  and  may  be  kept  long  without  undergoing 
change.      ( Chem.  News,  No.  58,  p.  38. ) 

2  According  to  Lunge's  investigations,  the  best  tem- 
perature for  the  absorption  of  chlorine  by  calcium 
hydroxide  is  40°  to  45°  C.  ;  from  pure  calcium 
hydroxide  a  bleaching  powder  of  43  per  cent,  active 
chlorine  can  be  produced,  in  which  case  allowance 
for  4  per  cent,  of  moisture  in  the  hydroxide  is  made; 
strong  mineral  acids,  when  not  used  in  excess,  liberate 
only  hypochlorous  acid  :  dry  carbon  dioxide  at  normal 
temperature  does  not  set  free  any  chlorine,  but  at 
moderately  elevated  temperature  drives  off  almost  all 
the  chlorine. 
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and  Bachofen  (Zeit.  angew.  Chem.,  1893, 
326)  have  determined  the  specific  gravities  of 
chlorinated  lime  solutions  at  15°  C.  (See  Proc. 
A.  Ph.  A.,  1894,  579.) 

Impurities  and  Tests. — Chlorinated  lime  may 
contain  a  great  excess  of  lime,  from  imperfect 
impregnation  with  the  gas.  This  defect  will  be 
shown  by  the  large  proportion  insoluble  in 
water.  If  it  contain  much  calcium  chloride,  it 
will  be  quite  moist,  which  is  always  a  sign  of 
inferior  quality.  When  long  and  insecurely 
kept,  it  deteriorates  from  the  gradual  forma- 
tion of  calcium  chloride  and  calcium  carbonate. 
Several  methods  have  been  proposed  for  de- 
termining its  bleaching  power,  which  depends 
solely  on  the  proportion  of  loosely  combined 
chlorine.  Walter  proposed  to  add  a  solution 
of  the  bleaching  powder  to  a  standard  solution 
of  indigo  sulphate,  in  order  to  ascertain  its  de- 
colorizing power;  but  the  objection  to  this  test 
is  that  the  indigo  of  commerce  is  very  variable 
in  its  amount  of  coloring  matter.  The  oxida- 
tion of  an  arsenous  acid  solution  is  largely 
used  in  practice.  Lunge  (Ber.  d.  Chem.  Ges., 
1886,  p.  869)  has  also  proposed  to  use  hydro- 
gen dioxide  (H2O2)  solution  for  the  valuation 
of  bleaching  powder.  The  two  solutions  lib- 
erate oxygen  in  exactly  equal  amount.  This 
is  measured  in  a  nitrometer.  According  to 
Wittstein  and  Claude,  the  test  of  ferrous  sul- 
phate which  was  formerly  official  is  not  reliable. 
The  U.  S.  P.  volumetric  method,  which  is  based 
upon  that  of  the  British  Pharmacopoeia,  is 
preferred.  "  Introduce  into  a  stoppered  weigh- 
ing-bottle between  3  and  4  Gm.  of  Chlorinated 
Lime  and  weigh  accurately;  triturate  this  thor- 
oughly with  50  Cc.  of  water,  transfer  the  mix- 
ture to  a  graduated  vessel,  together  with  the 
rinsings,  and  add  sufficient  water  to  make 
1000  Cc.  After  thoroughly  shaking,  add  to 
100  Cc.  of  the  mixture  1  Gm.  of  potassium 
iodide,  5  Cc.  of  diluted  hydrochloric  acid,  and 
sufficient  tenth-normal  sodimn  thiosulphate 
V.S.  for  complete  decolorization.  Multiply  the 
number  of  Cc.  of  tenth-normal  sodium  thiosul- 
phate V.S.  consumed,  by  0.3518,  and  divide  this 
product  by  one-tenth  of  the  weight  of  the 
Chlorinated  Lime  taken;  the  quotient  repre- 
sents the  percentage  of  available  chlorine 
present."    U.  S. 

The  following  is  the  test  given  in  the  British 
Pharmacopoeia :  "  0.5  gramme  of  Chkmnated 
Lime,  mixed  with  1.5  grammes  of  potassium 
iodide  dissolved  in  200  cubic  centimetres  of 
water,  produces,  when  acidulated  with  6  cubic 
centimetres  of  hydrochloric  acid,  a  reddish  solu- 
tion, which  requires  for  the  discharge  of  its 
color  at  least  46.8  cubic  centimetres  of  the 
volumetric  solution  of  sodium  thiosulphate, 
corresponding  to  33  per  cent,  of  available  chlo- 
rine." Br.  In  this  process  iodine  is  separated  by 
the  chlorine  in  equivalent  quantity,  and  imparts 
color  to  the  liquid,  which  is  removed  by  the 
sodium  thiosulphate,  by  forming  colorless 
compounds  with  the  iodine,  and  the  quantity 
required  for  this  purpose  measures  the  quantity 


of  iodine,  and  consequently  that  of  the  chlorine, 
present  in  the  chlorinated  solution.  (See  Sodii 
Thiosulphas.) 

Uses. — Chlorinated  lime,  externally  applied, 
is  a  desiccant  and  disinfectant,  and  has  been 
used  with  advantage  in  solution,  as  an  applica- 
tion to  ill-conditioned  ulcers,  burns,  chilblains, 
and  cutaneous  eruptions,  especially  itch;  as  a 
gargle  in  putrid  sore  throat;  and  as  a  wash  for 
the  mouth  to  disinfect  the  breath,  and  for 
ulcerated  gums.  Internally,  it  is  stimulant  and 
alterative.  It  has  been  used  occasionally  in- 
ternally, in  adynamic  dysentery,  typhus  fever, 
and  various  other  low  diseases;  it  may  be  con- 
sidered as  therapeutically  equivalent  to  chlo- 
rine. The  dose  internally  is  from  three  to  six 
grains  (0.2  to  0.4  Gm.),  dissolved  hi  one  or  two 
fluidounees  (30  to  60  Cc.)  of  water,  filtered 
and  sweetened  with  syrup.  It  should  never  be 
given  in  pills.  As  it  occurs  of  variable  quality, 
and  must  be  used  in  solution  more  or  less  dilute, 
according  to  the  particular  purpose  to  which  it 
is  to  be  applied,  it  is  impossible  to  give  any 
very  precise  directions  for  its  strength  as  an 
external  remedy.  From  one  to  four  drachms 
of  the  powder  added  to  a  pint  of  water,  and 
the  solution  filtered,  will  form  a  liquid  within 
the  limits  of  strength  ordinarily  required.  For 
the  cure  of  itch,  Derheims  has  recommended  a 
much  stronger  solution — three  ounces  of  the 
chloride  to  a  pint  of  water,  the  solution  being 
filtered,  and  applied  several  times  a  day  as  a 
lotion,  or  constantly  by  wet  cloths.  When  ap- 
plied to  ulcers,  their  surface  may  be  covered 
with  lint  dipped  in  the  solution.  When  used  as 
an  ointment  to  be  rubbed  upon  scrofulous  en- 
largements of  the  lymphatic  glands,  this  may 
be  made  of  a  drachm  of  the  chloride  to  an  ounce 
of  lard.  Chlorinated  lime  is  less  eligible  for 
some  purposes  than  the  solution  of  chlorinated 
soda.     (See  Liquor  Sod<e  Chlorinates.) 

Chlorine  gas  is  a  very  active  germicide,  and, 
as  chlorinated  lime  affords  the  best  practical 
method  of  using  it  for  ordinary  disinfecting 
purposes,  it  seems  proper  to  discuss  the  subject 
at  this  place.  It  has  been  proved  by  the  con- 
current results  of  numerous  experimenters  that 
chlorine,  if  present  in  the  proportion  of  one 
part  in  one  hundred  in  the  atmosphere  of  a 
room,  is  able  to  destroy  disease  germs,  provided 
that  the  air  and  the  objects  are  moist,  and  that 
the  exposure  continues  for  upwards  of  one 
hour.  In  the  case  of  any  infected  room  or  con- 
fined space,  as  the  hold  of  a  ship,  it  seems  to 
us,  however,  that  the  endeavor  should  be  to 
have  a  larger  proportion  of  the  chlorine  gas 
present  for  several  hours,  and,  if  it  can  be 
readily  accomplished,  steam  should  also  be 
allowed  to  enter  with  the  gas,  so  as  to  make 
sure  that  all  parts  shall  be  thoroughly  moist- 
ened. The  importance  of  this  is  shown  by  the 
experiments  of  Fischer  and  Proskauer,  who 
found  that  dry  anthrax  spores  maintained  their 
integrity  for  one  hour  when  exposed  to  the 
action  of  a  dry  chlorine  atmosphere  containing 
about  forty-five  per  cent,  of  chlorine,  whereas 
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moistened  spores  were  killed  by  an  hour's  ex- 
posure to  a  moist  atmosphere  containing  four 
per  cent,  of  chlorine.  Sternberg  found  that  six 
hours'  exposure  of  vaccine  lymph  upon  ivory 
points  to  a  moist  atmosphere  containing  one 
part  of  chlorine  in  one  hundred  was  sufficient 
to  destroy  the  infective  power  of  the  lymph. 
Chlorine  is  not  only  germicidal,  but  it  also  has 
•  the  power  of  decomposing  hydrogen  sulphide 

'  compounds,  and  is  thereby  a  deodorant.     In  all 

these  employments  of  chlorine  it  must  be  re- 
membered that  it  is  not  possible  for  human 
beings  to  breathe  a  chlorinated  air,  and  that 
the  apartment  must  be,  therefore,  empty,  and 
also  as  hermetically  sealed  as  possible  to  pre- 
vent the  escape  of  gas.  The  experiments  of 
Duggan  show  that  the  hypochlorites  as  derived 
from  chlorinated  lime  are  very  active  germi- 
cides, one  part  to  four  hundred  being  capable 
of  destroying  moist  germs  in  two  minutes,  and 
six  parts  to  ten  thousand  killing  the  spores  of 
the  anthrax-bacillus  in  six  hours.  A  half  of 
one  per  cent,  of  the  hypochlorites  in  solution 
is  said  to  be  sufficient  to  destroy  spores  almost 
instantly. 

Ordinary  bleaching  powder  contains  from 
twenty-five  to  forty  per  cent,  of  available 
chlorine;  one  part  of  the  powder  to  one  hun- 
dred of  water  is  strong  enough  for  ordinary 
purposes.  The  odor  and  taste  of  this  solution 
are  such  that  it  can  scarcely  be  considered  I 
dangerous  poison,  and  it  has  been  affirmed, 
although  with  doubtful  correctness,  that  Midi 
solution  will  not  injure  clothing,  bedding,  etc. 
The  cost  of  bleaching  powder  lor  use  in  small 
quantities  is  so  slight  that  even  a  saturated  solu- 
tion may  he  prepared  for  use  in  the  sickroom 
at  a  nominal  cost.  For  the  destruction  "f 
disease  pi-rms  in  urine,  freal  dischargee,  sputa, 
etc,  a  saturated  solution  of  bleaching  powder 
appears  to  be  in  all  respects  the  beei  disin- 
fectant known.  As  it  is  important  to  destroy 
the  germs  as  soon  as  possible,  this  solution 
should  be  put  into  the  receptacle  to  be  used  by 
the  patient  before  the  discharges  are  ejected 
into  them.  As  the  chlorinated  solution  attacks 
metals,  the  spit  cups,  etc.,  should  be  of  china 
or  glass. 

In  consequence  of  its  powers  as  a  disinfec- 
tant, chlorinated  lime  is  a  very  important  com- 
pound in  its  application  to  medical  police.  It 
may  be  used  with  advantage  for  preserving 
bodies  from  exhaling  an  unpleasant  odor,  be- 
fore interment,  in  the  summer  season.  In 
juridical  exhumations  its  use  is  indispensable, 
as  it  effectually  removes  the  disgusting  and  in- 
supportable fetor  of  the  corpse.  The  mode  in 
which  it  is  applied,  in  these  cases,  is  to  envelop 
the  body  with  a  sheet  completely  wet  with  a 
solution  made  by  adding  about  a  pound  of  the 
powder  to  a  bucketful  of  water.  This  solution 
may  also  be  employed  for  disinfecting  dissect- 
ing rooms,  privies,  common  sewers,  docks,  and 
other  places  with  offensive  effluvia. 

Chlorinated  lime  acts  exclusively  by  its  chlo- 
rine, which,  being  loosely  combined,   is   disen- 


gaged by  the  slightest  affinities.  It  should, 
therefore,  be  carefully  kept  from  contact  with 
the  air  and  organic  substances,  which  cause 
rapid  loss  of  chlorine,  and  the  modern  method 
of  putting  it  up  for  ordinary  use  in  her- 
metically sealed  pasteboard  or  zinc  boxes  is  a 
great  convenience.  R.  C.  Bicknell  examined 
commercial  chlorinated  lime  put  up  in  boxes 
for  available  chlorine;  he  found  the  top  layers 
usually  deficient  in  strength,  but  in  the  interior 
from  30  to  35  per  cent,  of  chlorine.  Some 
of  the  packages  assaying  30  per  cent,  of  chlo- 
rine were  more  than  a  year  old.  (A.  J.  P.,  1886, 
p.  593.)  Investigations  made  more  recently 
show  that  variations  in  the  percentage  of  chlo- 
rine are  found  in  the  chlorinated  lime  put  up  in 
packages.  See  Puckner,  Stephens,  Harding 
(Proc.  A.  Ph.  A.,  1898,  905).  All  acids,  even 
carbonic,  disengage  it.  and,  as  this  acid  is  a 
product  of  animal  and  vegetable  decomposition, 
noxious  effluvia  furnish  the  means,  to  a  certain 
extent,  of  their  own  disinfection;  but  the 
stronger  acids  disengsge  the  chlorine  far  more 
readily,  and  among  these  sulphuric  acid  is  the 
most  convenient.  Accordingly,  the  powder 
may  be  dissolved  in  a  very  dilute;  solution  of 
this  acid;  or  a  small  quantity  of  the  acid  may 
Ided  to  an  aqueous  solution  ready  formed, 
if  a  more  copious  evolution  of  chlorine  be  de- 
sired than  that  which  takes  place  from  the  mere 
action  Of  the  Carbon  dioxide  of  the  atmosphere. 
Chlorinated  lime  may  he  advantageously 
applied  to  the  purpose  of  purifying  offensive 
water,  a  property  which  makes  it  invaluable 
on  kmg  voyages.  When  used  for  this  purpose, 
from  one  to  two  ounces  of  the  chloride  may  be 
mixed  with  about  sixty-five  gallons  of  the  water. 

The  water  must  afterwards  he  exposed  for  some 

time  to  the  air,  and  allowed  to  settle,  before 
it  is  fit  to  drink.  Chlorinated  lime  is  rarely 
used  internally. 

Do»et  official,  four  grains  (0.20  Gin.). 

Off.  Prep. — Liquor  CnVis  Chlorinate,  Br.; 
Liquor  Soda-  Chlorinata;,   U.   »S'-,   Br. 

CALX  SULPHURATA.  U.  S.,  Br. 

SULPHURATED  LIME  [Crude  Calcium  Sulphide] 

(calx  sul-pln'i-ra'ta) 

"A  mixture  containing  at  least  60  percent,  of 
calcium  sulphide  [CaS  =  71.63],  together  with 
unchanged  calcium  sulphate  [CaS()4  =  135.15], 
and   carbon,    in    varying   proportions."     U.   S. 

"A  mixture  containing  not  much  less  than  50 
per  cent,  of  calcium  sulphide,  CaS,  with  calcium 
sulphate  and  carbon.  It  may  be  prepared  by 
reducing  native  calcium  sulphate  by  means  of 
carbon."    Br. 

Calcium  Sulphuratum.  Calcli  Sulphidum :  Calcaria 
Sulfurata,  Hepar  Sulphuris  Calcareum,  Hepar  Calcls  ; 
Sulphide  of  Calcium  ;  Sulfure  de  Cbaux,  Fr. ;  Kalk- 
schwefelleber,  O. 

*  "  Exsiccated  Calcium  Sulphate,  in  fine  pow- 
der, seventy  grammes  [or  2  oz.  av.,  205  grains] ; 
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Charcoal,  in  fine  powder,  ten  grammes  [or  154 
grains];  Starch,  two  grammes  [or  31  grains]. 
Mix  the  powder  thoroughly,  pack  the  mixture 
lightly  into  a  crucible,  cover  this  loosely,  and 
heat  it  to  bright  redness,  until  the  contents  have 
lost  their  black  color.  Allow  the  crucible  to 
cool,  reduce  the  product  to  powder,  and  at 
once  transfer  it  to  small,  glass-stoppered 
vials."   U.  S. 

The  U.  S.  Pharmacopoeia  of  1890  abandoned 
the  former  process  of  preparing  this  substance, 
and  adopted  the  British  process  (1885)  with 
some  modifications;  this  was  retained  in  the  U. 
S.  P.  (8th  Rev.).  The  present  British  Pharm. 
(1898)  does  not  give  a  detailed  process. 

By  subjecting  a  mixture  of  seven  parts  of 
calcium  sulphate  and  one  part  of  charcoal 
to  a  red  heat,  in  a  covered  crucible,  carbonic 
oxide  is  formed,  and  calcium  sulphide  is  pro- 
duced, 

CaSO*  +  2C  =  CaS  +  2CC-2 
A  less  convenient  method  is  to  pass  hydrogen  sul- 
phide over  red-hot  lime,  but  if  the  lime  be  pure 
a  better  product  is  insured.  This  preparation, 
which  was  introduced  into  both  Pharmacopoeias, 
is  of  doubtful  utility,  particularly  in  the  form 
in  which  it  is  produced.  The  amount  of  cal- 
cium sulphide  present  must  vary  considerably 
according  to  circumstances.  The  medicinal 
activity  is  measured  alone  by  the  quantity  of 
sulphide  in  the  finished  preparation,  calcium 
sulphate,  the  other  constituent,  being  inert.  It 
is  to  be  regretted  that  a  method  of  purifica- 
tion was  not  appended. 

Properties. — Sulphurated  lime  is  officially  de- 
scribed as  "  a  pale  gray  powder,  exhaling  a 
faint  odor  of  hydrogen  sulphide,  having  a  nau- 
seous and  alkaline  taste ;  gradually  decomposing 
by  exposure  to  moist  air.  Very  slightly  soluble 
in  cold  water,  more  readily  in  boiling  water, 
which  partially  decomposes  it ;  insoluble  in  alco- 
hol. When  Sulphurated  Lime  is  decomposed  by 
diluted  acetic  acid,  calcium  acetate  is  formed, 
hydrogen  sulphide  gas  is  evolved,  and  a  residue 
of  calcium  sulphate  and  carbon  remains.  The 
filtrate  from  this  yields  with  ammonium  oxalate 
T.S.  a  white  precipitate,  insoluble  in  acetic  acid, 
but  soluble  in  hydrochloric  acid."   U.  S. 

Tests. — "  If  1  Gm.  of  Sulphurated  Lime  be 
added  to  a  cold  solution  of  2.08  Gm.  of  cupric 
sulphate  in  50  Cc.  of  water,  followed  by  10 
Cc.  of  diluted  hydrochloric  acid,  added  in  small 
portions,  with  constant  stirring,  and  the  mix- 
ture digested  on  a  water-bath  for  15  minutes 
and  filtered,  the  addition  of  an  excess  of  am- 
monia water  should  impart  no  color  to  the 
filtrate  (presence  of  at  least  60  percent,  of 
pure  Calcium  Sulphide)."  U.  S.  The  British 
Pharmacopoeia  describes  it  as  "  a  grayish- 
white  powder  with  a  smell  of  hydrogen 
sulphide.  If  0.8  gramme  be  mixed  with  a  cold 
solution  of  1.4  grammes  of  copper  sulphate  in 
50  cubic  centimetres  of  water,  and.  after  the 
addition  of  a  little  hydrochloric  acid,  the  mix- 
ture be  well  stirred  and  heated  to  a  temperature 
approaching  that  of  ebullition  until  all  action 


has  ceased,  and  then  filtered,  the  filtrate  should 
give  no  red  color  with  solution  of  potassium 
ferrocyanide  (presence  of  a  due  proportion  of 
sulphide)."  Br. 

Calcium  sulphydrate,  or  calcium  hydrosul- 
phide,  Ca(SH)«,  is  formed  when  hydrogen  sul- 
phide is  passed  into  milk  of  lime  as  long  as  it 
is  absorbed.  It  is  in  the  form  of  a  paste  of  a 
greenish-gray  color,  and  exhales  a  strong  odor 
of  hydrogen  sulphide. 

Uses. — It  is  used  as  a  depilatory,  and  is 
applied  in  a  layer  on  the  part  which  is  to  be 
deprived  of  hair.  At  the  end  of  fifteen  minutes 
it  is  removed  with  a  wet  sponge,  which  at  the 
same  time  detaches  the  hairs.  On  account  of 
this  preparation  giving  out  hydrogen  sulphide, 
it  should  not  be  applied  near  the  mouth  or  nose. 
An  impure  aqueous  solution  of  calcium  sul- 
phide, necessarily  containing  calcium  thiosul- 
phate  from  the  manner  of  its  preparation,  is 
used  with  great  success,  in  Belgium,  in  itch,  the 
cure  of  which  it  effects  in  a  few  hours.  It  is 
made  by  boiling  together  one  part  of  sublimed 
sulphur,  two  of  lime,  and  ten  of  water.  The 
liquid  is  allowed  to  cool,  and  the  clear  part 
poured  off  and  kept  in  well-stoppered  bottles. 
For  an  explanation  of  the  reaction  which 
takes  place,  see  Sulphur  Prcecipitatum.  The 
patient,  after  having  been  well  washed  with 
soap  and  tepid  water  in  a  bath,  is  rubbed  over 
with  the  liquid,  which  is  allowed  to  dry  on  the 
skin  for  a  quarter  of  an  hour.  A  second  bath 
is  then  taken,  which  completes  the  cure.  The 
preparation,  when  it  dries,  leaves  on  the  skin 
a  thin  layer  of  the  sulphur  compound,  which 
destroys  the  itch  insect  and  its  eggs. 

Sulphurated  lime  has  been  strongly  recom- 
mended by  Ringer,  Duhring,  and  other  authori- 
ties as  a  remedy  for  furuncular  eruptions,  and 
it  has  also  been  used  successfully  in  acne. 

Dose,  one-tenth  to  one-half  grain  (0.006  to 
0.032  Gm.). 

CAMBOGIA.  U.  S„  Br. 

OAMBOGE 

( cam-bo 'gla ) 

"A  gum-resin  obtained  from  Garcinia  Han- 
burii  Hooker  filius  (Fam.  Gutti  f  era.)"  U.  S. 
"A  gum-resin  obtained  from  Garcinia  Han- 
burii,  Hook,  f."  Br. 

Gambogia.  U.  8.  Pharm.  1870 :  Gummi-resina 
guttse  (s.  gutti),  Gutta  Gamba,  Cambodia:  Gomme- 
gutte,  Fr.  Cod. ;  Gutte,  Fr. :  Gutti,  P.  O. ;  Gummigutt, 
O.;  Gumma  gotta,  It. ;  Gutagamba,  Goma  gutta,  Sp. 

Under  the  name  of  Cambogia  Indica,  Indian 
Gamboge,  the  British  Addendum  recognizes  a 
gum-resin  obtained  from  the  Garcinia  Morella, 
Desrouss.  Several  plants  belonging  to  the 
natural  family  of  Guttiferae,  growing  in  the 
equatorial  regions,  yield  on  incision  a  yellow 
opaque  juice,  which  hardens  on  exposure  and 
bears  a  close  resemblance  to  gamboge;  but  it  is 
only  from  a  particular  tree,  growing  in  Siam,  that 
the  official  gum-resin  is  procured.     According 
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to  observations  of  Baildon  and  Jamie,  gamboge 
is  obtained  exclusively  from  the  province  of 
Cambodia,  the  plant  not  being  found  in  any 
other  part  of  Siam  nor  in  Cochin-China.  (J. 
P.  C,  Juillet,  1874.)  Formerly  the  United 
States  and  all  the  British  Pharmacopoeias 
ascribed  it  to  Stalagmitis  cambogioides.  Both 
the  genus  and  the  species  were  established  by 
Murray  of  Gottingen,  in  1788,  from  dried 
specimens  belonging  to  Konig,  procured  in 
Ceylon;  and,  from  information  derived  from 
the  same  source,  it  was  conjectured  by  Murray 
that  the  tree  yielded  not  only  the  gamboge  of 
Ceylon,  but  also  that  collected  in  Siam.  On 
this  authority  the  British  Colleges  made  the 
references  alluded  to.  But  it  was  ascertained 
by  Graham  of  Edinburgh,  that  there  is  no  such 
plant  as  Stalagmitis  cambogioides;  the  descrip- 
tion of  Murray  having  been  drawn  up  from 
accidentally  conjoined  specimens  of  two  trees 
belonging  to  different  genera,  one  being  the 
Xanthochymus  ovalifolius  of  Roxburgh,  and  the 
other  the  Hebradendron  cambogioides  of 
Graham.  By  several  botanists  the  gum-resin 
has  been  ascribed  to  Garcinia  Cambogia,  also  a 
tree  of  Ceylon  belonging  to  the  Guttifera?  and 
yielding  a  yellowish  concrete  juice;  but  a 
specimen  of  this  juice,  sent  to  Edinburgh,  was 
found  by  Christison  to  differ  from  gamboge 
both  in  composition  and  appearance,  being  of 
a  pale  lemon-yellow  color.  Thus  it  appears 
that  neither  of  these  references  is  correct ;  and, 
besides,  the  fact  seems  to  have  been  overlooked 
that  commercial  gamboge  is  never  obtained  from 
Ceylon,  but  exclusively  from  Siam  and  Cochin- 
China.  A  guin-resin  from  Ceylon  having  been 
found  similar  in  composition  to  the  gamboge 
of  commerce,  and  the  tree  which  produced  it 
having  been  referred  by  Graham  to  I  new  genus 
and  named  by  him  Hebradendron  cambogioides, 
the  Edinburgh  College,  in  the  last  edition  of  its 
Pharmacopoeia,  was  induced  to  adopt  this  Cey- 
lon gamboge  as  official,  and  to  recognize  the 
name  proposed  by  Graham  for  the  tree  pro- 
ducing it.  But,  as  this  variety  is  never  found  in 
Western  commerce,  and  exists  only  in  cabinets, 
or  in  the  bazaars  of  India,  it  scarcely  merited 
a  place  in  an  official  catalogue;  moreover,  the 
genus  Hebradendron  is  not  acknowledged  by 
botanists.  The  //.  cambogioides  is  the  Garcinia 
pictoria  of  Roxburgh  (Flor.  Ind.,  ii.  627), 
which  Sir  Joseph  Hooker  considers  to  be  a 
variety  of  the  G.  Morella,  Desrouss.,  though 
Beddome  keeps  it  distinct  on  account  of  its 
having  the  fertile  flower  bearing  "  the  stami- 
nodes  in  bundles  and  the  stigma  very  small  and 
4-lobed."  Several  years  since,  Christison  re- 
ceived from  Singapore  specimens  of  the  gam- 
boge plant  cultivated  in  that  island,  and  derived 
from  Siam,  which  proved  to  be  a  Garcinia, 
differing  from  the  G.  elliptica  of  Wallich  chiefly 
in  having  its  male  flowers  upon  pedicels.  Sub- 
sequently Hanbury  obtained  from  the  same 
source  numerous  specimens  of  the  same  plant, 
and  was  enabled  to  confirm  the  statement  of 
Christison;  but  he  also  found  that  the  plant 


approached  very  near  to  the  Garcinia  Morella 
of  Desrousseaux,  from  which  it  could  be  dis- 
tinguished only  by  its  pedicellate  flowers. 
These  specimens  were  afterwards  submitted  to 
the  inspection  of  Thwaites  in  Ceylon,  who  is 
perfectly  familiar  with  the  Garcinias  of  that 
island,  and  were  pronounced  by  him  to  belong 
to  a  variety  of  G.  Morella,  scarcely  differing 
from  the  Ceylon  plant,  except  in  having  pedi- 
celled  instead  of  sessile  flowers;  for  these  two 
varieties  the  names  of  G.  Morella,  var.  sessile, 
and  G.  Morella,  var.  pedicellata,  were  proposed. 
Sir  Joseph  Hooker,  however,  determined  (Joum. 
Linn.  Soc,  xiv.  485)  that  the  var.  pedicellata 
is  a  distinct  species,  differing  from  G.  Morella 
in  having  not  only  its  flowers  pedicellate,  but 
also  its  leaves  more  ovate  and  much  larger, 
and  its  fruit  larger;  he  very  properly  gave  it 
the  specific  name  of  Hanburii  to  commemorate 
the  contributions  of  the  late  Mr.  Hanbury  to 
pharmaceutical  science,  and  his  connection  with 
the  history  of  the  present  plant.  According 
to  the  researches  of  Beckett,  G.  Hanburii  is 
confined  to  the  islands  and  sea  coast  of  the  Gulf 
of  Siam,  where  it  is  known  as  "  Ton  Bong," 
and  where  it  grows  to  the  height  of  fifty  feet, 
with  a  diameter  of  twelve  inches.  Ceylon  gam- 
boge, derived  from  the  Hebradendron  cam- 
bogioides of  Graham  {Cambogia  Gutta,  L.,  Gar- 
cinia Morella,  De  Cand.,  G.  pictoria,  Roxb.), 
is  procured  by  incisions,  or  by  cutting  away  a 
portion  of  the  bark,  and  scraping  off  the  juice 
which  exudes.  The  specimens  sent  to  Chris- 
tison were  in  flattish  or  round  masses,  eight 
or  nine  inches  in  diameter,  apparently  com- 
posed of  aggregated  irregular  tears,  with  cav- 
ities which  are  lined  with  a  grayish  and  brown- 
ish powdery  incrustation.  It  resembled  coarse 
gamboge,  and  was  identical  in  composition. 
In  Ceylon  it  is  used  as  a  pigment  and  purgative. 
(Christison.)  New  Caledonian  Gamboge,  de- 
rived from  Garcinia  Collina,  Vieil,  is  de- 
scribed by  Heckel  and  Schlagdenhauffen  as  veiy 
similar  in  its  appearance  and  reactions  to 
ordinary  gamboge;  its  color  is,  however,  deep 
orange.  A  white  crystalline  compound,  which 
when  heated  beyond  235°  C.  produced  pyro- 
catechin,  was  found  in  it,  and  marked  the 
point  of  difference  between  it  and  other  varieties 
of  gamboge.     (Rep.  de  Pharm.,  1893,  193.) 

Gamboge  is  said  to  be  procured  in  Siam  by 
breaking  off  the  leaves  and  shoots  of  the  tree; 
the  juice,  which  is  contained  in  ducts  or  latex 
vessels  in  the  bark,  issues  in  drops,  and,  being 
received  in  suitable  vessels,  gradually  thickens, 
and  at  length  becomes  solid.  Jamie  of  Sing- 
apore, states  that  incising  the  trunk  and  larger 
branches  is  often  practised.  The  juice  is  fre- 
quently received  into  the  hollow  joints  of  the 
bamboo,  and  the  water  expelled  by  mild  con- 
tinuous heat.  In  this  way  the  so-called  pipe 
gamboge  is  formed,  the  contraction  during  dry- 
ing causing  the  cylinders  to  be  hollow.  Accord- 
ing to  Beckett,  Siam  gamboge  is  obtained  only 
from  trees  of  not  less  than  ten  years  of  age 
and   during  the  rainy   months,   from   June   to 
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October,  by  cutting  long,  spiral  grooves  into 
the  bark  and  collecting  in  hollow  bamboos  the 
sap  which  trickles  down  in  a  viscous  stream. 
(Kew  Bulletin,  1895.) 

The  name  gummi  gutta,  by  which  gamboge 
is  generally  known  on  the  continent  of  Europe, 
probably  originated  from  the  circumstance 
that  the  juice  escapes  from  the  plant  by  drops. 
The  official  title  was  undoubtedly  derived  from 
the  province  of  Cambodia,  in  which  the  gum- 
resin  is  collected.  Gamboge  was  first  brought  to 
Europe  by  the  Dutch,  about  the  middle  of  the 
seventeenth  century.  We  import  it  from 
Canton  and  Calcutta,  whither  it  is  carried  by 
the  native  or  resident  merchants.  There  is  no 
difference  in  the  appearance  or  character  of  the 
drug  as  brought  from  these  two  ports, — an 
evidence  that  it  is  originally  derived  from  the 
same  place. 

Varieties. — The  best  gamboge  is  in  cylindrical 
rolls,  from  one  to  three  inches  in  diameter, 
sometimes  hollow  in  the  centre,  sometimes  flat- 
tened, often  folded  double,  or  agglutinated  in 
masses  so  that  the  original  form  is  not  always 
easily  distinguishable.  The  pieces  sometimes 
appear  as  if  rolled,  but  are  in  general  striated 
longitudinally  from  the  impression  made  by  the 
inner  surface  of  the  bamboo.  They  are  exter- 
nally of  a  dull  orange  color,  which  is  occa- 
sionally displaced  by  greenish  stains,  or  con- 
cealed by  the  bright  yellow  powder  of  the  drug, 
slightly  adhering  to  the  surface.  In  this  form 
the  drug  is  sometimes  called  pipe  gamboge. 
Another  variety  is  imported  under  the  name  of 
cake  or  lump  gamboge.  It  is  in  irregular 
masses  of  two  or  three  pounds  or  more,  often 
mixed  with  sticks  and  other  impurities,  con- 
taining many  air-cells,  less  dense,  less  uniform 
in  texture,  and  less  brittle  than  the  former 
variety,  and  breaking  with  a  dull  and  splintery 
instead  of  a  shining  and  conchoidal  fracture. 
The  worst  specimens  of  this  variety,  as  well  as 
of  the  cylindrical,  are  sometimes  called  by  the 
druggists  coarse  gamboge.  They  differ,  how- 
ever, from  the  preceding  only  in  containing  a 
greater  amount  of  impurities.  Indeed,  it  would 
appear  from  the  experiments  of  Christison  that 
all  the  commercial  varieties  of  this  drug  have 
a  common  origin,  and  that  cake  or  lump  gam- 
boge differs  from  the  cylindrical  only  in  the 
circumstance  that  the  latter  is  the  pure  con- 
crete juice,  while  to  the  former,  farinaceous 
matter  and  other  impurities  have  been  added 
for  the  purpose  of  adulteration.  The  inferior 
kinds  of  gamboge  may  be  known  by  their 
greater  hardness  and  coarser  fracture;  by  the 
brownish  or  grayish  color  of  their  broken  sur- 
face, which  is  often  marked  with  black  spots; 
by  their  obvious  impurities,  and  by  the  green 
color  which  their  decoction,  after  cooling, 
gives  with  tincture  of  iodine  (starch).  When 
pure,  the  gum-resin  is  completely  dissolved  by 
the  successive  action  of  ether  and  water,  so 
that  the  amount  of  residue  left  by  any  specimen 
treated  in  the  manner  just  spoken  of  indicates 
approximately  the  measure  of  the  adulteration. 

(18) 


Properties. — The  official  description  is  as  fol- 
lows :  "  In  cylindrical  pieces,  usually  hollow  in 
the  centre,  of  variable  length,  2  to  5  Cm.  in 
diameter,  externally  grayish  orange-brown,  longi- 
tudinally striate;  fracture  conchoidal,  orange- 
red,  waxy,  and  somewhat  porous;  inodorous; 
taste  very  acrid.  Powder  bright  yellow, 
sternutatory,  containing  few  or  no  starch  grains. 
Not  more  than  25  percent,  should  be  insoluble 
in  alcohol ;  ash  not  more  than  3  percent."  U .  S. 

From  the  brilliancy  of  its  color,  gamboge  is 
highly  esteemed  as  a  pigment.  It  has  no  odor, 
and  little  taste,  but,  after  remaining  a  short 
time  in  the  mouth,  produces  an  acrid  sensation 
in  the  fauces.  Its  sp.  gr.  is  1.221.  "  When 
solution  of  iodine  is  added  to  a  cooled  aqueous 
decoction,  the  color  should  not  become  distinctly 
green  (absence  of  more  than  a  trace  of  starch). 
When  incinerated  it  should  not  yield  more  than 
3  per  cent,  of  ash."  Br.  It  is  a  gum-resin, 
without  volatile  oil.  Christison  has  shown  that 
the  proportion  of  gum  and  resin  varies  in 
different  specimens  even  of  the  purest  drug. 
In  one  experiment,  out  of  100.8  parts  he  ob- 
tained 74.2  of  resin,  21.8  of  gum,  and  4.8  of 
water.  The  gum  is  quite  soluble  in  water,  and 
of  the  variety  denominated  arabin.  Fliickiger, 
however,  says  that  the  gum  is  not  identical 
with  gum  arabic,  as  its  solution  does  not  redden 
litmus,  and  is  not  precipitated  by  neutral  lead 
acetate,  nor  by  ferric  chloride,  nor  by  sodium 
silicate  or  biborate.  By  fusing  purified  gam- 
boge resin  with  potassium  hydroxide,  Hlasiwetz 
and  Barth  ( Ann.  Ch.  Ph.,  138,  61)  obtained  ace- 
tic and  other  acids  of  the  same  series,  together 
with  phloroglucin,  C6H3(OH)3,  pyrotartaric 
acid,  C5H8O4,  and  isouvitinic  acid,  C00H.CeH4. 
CH2COOH.  Sassarini  found  gamboge  to  con- 
tain the  following  constituents:  1.  Gum  analo- 
gous to  arabin.  2.  Volatile  oil,  consisting  of  ter- 
pene  and  a  camphor.  3.  Isouvitinic  and  acetic 
acids.  4.  A  phenol  ester.  5.  Resin.  6.  Methyl 
alcohol  and  some  higher  homologues.  7.  A 
liquid  having  a  fruity  odor  resembling  alde- 
hyde or  acetone.  He  believes  phloroglucin 
found  by  others  to  be  a  decomposition  product. 
{Ann.  di  Chim.  Farm.,  1897.)  Gamboge  is 
readily  and  entirely  diffusible  in  water,  forming 
a  yellow  opaque  emulsion,  from  which  the 
resin  is  very  slowly  deposited.  It  yields  its 
resinous  ingredient  to  alcohol,  forming  a  golden- 
yellow  tincture,  which  is  rendered  opaque  and 
bright  yellow  by  the  addition  of  water.  Its 
solution  in  ammoniated  alcohol  is  not  disturbed 
by  water.  Ether  dissolves  about  four-fifths  of 
it,  taking  up  only  the  resin.  It  is  wholly  taken 
up  by  alkaline  solutions,  from  which  it  is  par- 
tially precipitated  by  the  acids.  The  strong 
acids  dissolve  it;  the  solution  when  diluted  de- 
posits a  yellow  sediment.  The  color,  acrimony, 
and  medicinal  power  of  gamboge  are  thought  to 
reside  in  the  resin.  Hirschsohn  gives  a  method 
for  detecting  gamboge  in  mixtures  in  Ph.  Z. 
B.,  xxiv.     (A.  J.  P.,  1885.) 

Uses. — Gamboge  is  a  powerful,  drastic, 
hydragogue  cathartic,  so  very  apt  to  produce 
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nausea  and  vomiting  and  much  griping  when 
given  in  the  full  dose  that  it  is  almost  never 
employed  except  in  combination  with  .  other 
cathartics.  In  large  quantities  it  is  capable  of 
causing  fatal  effects,  and  death  has  resulted 
from  a  drachm.  The  full  dose  is  from  two  to 
six  grains  (0.13  to  0.4  Gm.),  which  in  cases  of 
tcenia  has  been  raised  to  ten  or  fifteen  grains 
(0.65  to  1.0  Gm.).  It  may  be  given  in  pill  or 
emulsion,  or  dissolved  in  an  alkaline  solution. 
In  the  dose  of  five  grains  (0.32  Gm.)  the  resin 
is  said  to  produce  copious  watery  stools,  with 
little  or  no  uneasiness.  If  this  be  the  case,  it  is 
probable  that,  as  it  exists  in  the  gum-resin,  its 
purgative  property  is  somewhat  modified  by 
the  other  ingredients. 

Dose,  two  grains  (0.13  Gm.). 

Off.  Prep. — Pilulae  Catharticae  Composite,  17. 
X. .-    Pilula   Cambogiae   Composita,   Br. 

CAMPHORA.  U.  S.,  Br. 

CAMPHOR 

( cfim'phy-ra) 

CioHieO  =  150.98 

"The  dextrogyrate  modification  of  the  satu- 
rated ketone  [C9II18CO],  obtained  from  Cinna- 
momum  Camphora  (Linne)  Xees  et  Kbermaicr 
(Fam.  Lauracctr),  and  purified  by  sublimation. 
Camphor  should  be  kept  in  well-closed  v<  - 
in  a  cool  place."  U.  8.  "A  white  crystalline 
substance  obtained  from  Cinnamomum  ('am- 
phora, Nees  and  Eberm.,  purified  by  sublima- 
tion."  Br. 

Camphrc  du  Japon,  I'r.  Cod.;  Cnuiphre,  Pr.j  Cam- 
phors, P.  O.;  Kamphcr.  Kanipfer,  Cumpher.  (J.  ;  Can- 
fora,  It. ;  Alcanfor,   Sp. 

The  name  of  camphor  has  been  applied  to 
various  concrete,  white,  odorous,  volatile  pro- 
ducts, found  in  different  aromatic  plants,  and 
resulting  probably  from  chemical  change  in 
their  volatile  oil.  But  commercial  camphor  is 
derived  exclusively  from  two  plants,  the  Cam- 
phora  Officinarum  of  Nees  or  Laurus  ('amphora 
of  Linnaeus,  and  the  Dryobalaiujis  aromadca; 
the  former  of  which  yields  our  official  camphor, 
the  latter,  the  Borneo  or  Baras  camphor,  a  pro- 
duct much  valued  in  the  East,  but  unknown  in 
the  commerce  of  this  country  and  of  Europe. 

Cinnamomum  C amphora,  B.  &  T.  222 — C am- 
phora Officinarum,  Nees,  Laurin.  88;  Carson, 
Illust.  of  Med.  Bot.,  ii.  29,  pi.  xxiv. — Laurus 
Camphora,  L.  Willd.,  Sp.  Plant,  ii.  478. 
The  camphor  tree  is  an  evergreen  which  some- 
times attains  great  size,1  having  the  aspect  of 
the  linden,  with  a  trunk  straight  below,  but 
divided  above  into  many  branches,  which  are 
covered  with  a  smooth,  greenish  bark.  Its 
leaves,  which  stand  alternately  upon  long  foot- 


1A  tree  seen  by  K&mpfer,  in  Japan,  in  1691,  with 
a  trunk  36  feet  in  circumference,  was  in  the  year 
1826  described  by  Siebold  as  having  a  circumference 
of  50  feet. 


stalks,  are  ovate-lanceolate,  entire,  smooth  and 
shining,  ribbed,  of  a  bright  yellowish-green 
color  on  their  upper  surface,  paler  on  the  under, 
and  two  or  three  inches  in  length.  The  flowers 
are  small,  white,  pedicelled,  and  collected  in 
clusters,  which  are  supported  by  long  axillary 
peduncles.  The  fruit  is  a  red  berry,  resembling 
that  of  the  cinnamon.  The  camphor  tree  is  a 
native  of  China,  Japan,  and  adjacent  portions 
of  Eastern  Asia,  but  is  capable  of  cultivation 
in  most  sub-tropical  countries,  where  the  mini- 
mum winter  temperature  is  not  below  20°  F., 
and  the  summers  are  warm.  It  thrives  in 
Formosa,  Madagascar,  Argentina,  Egypt, 
Canary  Islands,  Southern  Europe,  Southern 
Florida,  Southern  California,  and  is  being 
cultivated  in  India  and  Ceylon.  The  chief 
obstacle  to  its  cultivation  seems  to  be  the 
extreme  slowness  of  growth  of  the  tree,  and 
the  corresponding  slowness  of  returns  from 
the  investment.  For  an  account  of  cultivation 
in  Florida  see  D.  C,  Sept.  1002. 

Although  the  leaves  of  the  camphor  tree 
when  bruised  bave  the  odor  of  camphor  the 
drug  is  obtained  solely  from  the  root,  trunk, 
and  branches  by  the  process  of  sublimation. 
Only  the  older  trees  are  employed;  indeed  it 
is  said  that  a  tree  must  be  fifty  years  old  before 
it  should  be  considered  available.  The  trees 
are  marked  in  the  forest  after  investigation 
by  an  expert,  the  lower  pari  of  the  trunk,  with 
roots,  chopped  up  in  small  fragments,  and 
some  form  of  heat  applied.  In  Japan,  the 
chips  are  said  to  be  placed  with  a  little  water 
in  iron  vessels,  surmounted  by  earthenware 
capitals  furnished  with  a  lining  of  rice  straw. 
A  moderate  heat  is  then  applied,  and  the 
camphor,  volatilized  by  the  steam,  rises  into  the 
capital,  where  it  is  condensed  upon  the  straw. 
In  China  the  comminuted  plant  is  said  to  be 
first  boiled  with  water  until  the  camphor  ad- 
heres to  the  stick  used  in  stirring,  when  the 
strained  liquor  is  allowed  to  cool,  and  the  cam- 
phor which  concretes,  being  alternated  with 
layers  of  earth,  is  submitted  to  sublimation. 
In  the  island  of  Formosa,  where  the  camphor 
tree  abounds,  the  chips  arc  heated  in  a  rough 
still.  This  is  usually  composed  of  a  furnace 
surmounted  with  a  trough  or  similar  rude  vessel, 
which  is  protected  by  clay.  In  this  reservoir 
the  chips  are  placed,  with  water  upon  them,  and 
a  perforated  board  luted  upon  the  top ;  on  this 
are  set  earthenware  pots.  A  fire  having  been 
lighted,  steam  rises  through  the  chips  and  car- 
ries the  camphor  with  it  to  deposit  it  in  the 
pots.  The  crude  camphor  is  taken  to  the  towns 
in  baskets  and  then  put  into  large  vats,  with 
holes  in  the  bottom,  through  which  an  oil  es- 
capes called  camphor  oil,2  much  used  by   the 


2  Oil  of  Camphoe. — Two  substances  occur  in  com- 
merce under  the  name  of  oil  of  camphor :  the  one 
derived  from  the  Cinnamomum  Camphora,  known  as 
the  Formosa  or  Japanese  Oil  of  Camphor,  and  for- 
merly official  under  the  name  of  Oleum  Camphora  in 
the  U.  S.  P.  ;  the  other  the  product  of  Dryooalanops 
aromatica,  the  East  India  oil  of  comphor,  not  occur- 
ring in  American  and  European  commerce.     The  com- 
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Chinese  for  medicinal  purposes.  It  is  said  that 
of  recent  years  hydraulic  pressure  is  largely 
substituted  for  drainage. 


mercial  oil  of  camphor,  as  found  in  our  markets,  is  a 
colorless  fluid  or  of  a  light  yellowish-brown  color, 
having  a  strong  odor  precisely  like  that  of  camphor,  a 
bitterish  camphorous  taste,  and  a  specific  gravity, 
according  to  \Ym.  Procter,  of  0.940.  As  described  by 
Lallemand,  the  oil  of  the  Cinnamomum  Camphora  is 
very  fluid,  scarcely  colored,  and  of  a  strong  odor  of 
camphor.  It  acts  strongly  on  polarized  light,  and  is 
dextrogyrate.  It  has  been  considered  to  be  simply  a 
mixture  of  camphor,  Ci0HiaO,  and  a  hydrocarbon, 
Ck>H18,  but  is  in  reality  much  more  complex.  Yoshida 
(A.  J.  P.,  1886,  p.  99)  separated  it  into  five  portions, 
as  follows :  0.2  per  cent,  boiling  below  145°  C.  ;  7  per 
cent,  of  a  hydrocarbon  boiling  at  156°  C.  ;  20  per 
cent,  of  a  hydrocarbon  boiling  at  172°  to  173°  C. ; 
22.8  per  cent,  of  camphor,  boiling  point  205"  C.  ;  50 
per  cent,  of  an  oxygenated  oil  boiling  at  212°  to 
213°  C.  The  hydrocarbon  boiling  at  156°  C,  Yo- 
shida determined  to  be  terebinthene,  Ci0Hi8,  which 
differs  in  physical  respects,  however,  from  the  tere- 
binthene of  oil  of  turpentine.  The  hydrocarbon  boil- 
ing at  172°  to  173°  C.  he  found  to  have  a  pleasant 
lemon  odor,  and,  he  thinks,  is  identical  with  the 
citrene  of  lemon  oil.  To  the  oxygenated  oil,  which 
constitutes  half  of  the  crude  oil,  he  gives  the  formula 
CioHiaO.H^O,  and  calls  it  camphorogenol.  Schimmel 
&  Co.  of  Leipsic,  have,  since  1885,  extracted  safrol 
commercially  from  the  Japanese  oil  of  camphor,  and 
they  give  a  different  account  of  its  composition.  They 
state  (Schim.  Rep.,  18S8)  that  it  contains  cam- 
phor, safrol,  euycnol,  a  sesquiterpene,  C15H24,  and  pos- 
sibly terpinol.  They  do  not  consider  Yoshida's  cam- 
phorogenol to  be  a  distinct  substance. 

Within  the  last  few  years  there  has  appeared  in 
the  American  and  English  markets  in  considerable 
quantity  an  oil  of  camphor  produced  in  Japan.  It  is 
imported  in  tin  cans,  and  varies  in  tint  from  the 
colorless  transparency  of  water,  through  pale  straw 
and  yellow,  to  deep  black.  The  specific  gravity  varies 
from  0.898  In  the  colorless  oil  to  0.990  in  the  very 
dark.  The  oil  seems  to  vary  greatly  in  the  amount 
of  camphor  it  contains,  much  of  it  having  nearly  all 
the  solid  principle  removed  before  exportation.  The 
odor  is  distinctly  camphoraceous,  with  a  peculiarity 
that  suggests  the  odor  of  sassafras.  It  is  said  by 
Peter  MacEwan  to  differ  from  the  Formosa  oil  in 
its  behavior  towards  nitric  acid.  If  half  a  drachm 
of  the  acid  be  allowed  to  act  upon  half  a  drachm  of 
Japanese  oil,  and  then  diluted  with  half  a  drachm  of 
water,  a  crimson  color  will  be  produced.  The  For- 
mosa oil  so  treated  yields  a  milky  color  with  a 
scarcely  perceptible  green  shade ;  hydrochloric  acid 
gives  with  each  oil  a  salmon  color,  more  marked,  how- 
ever, with  the  Japanese  oil.  For  further  details,  see 
P.  J.,  vols,  xv.,  xvi.,  and  J.  C.  8.,  Oct.  1885.  The  oil  is 
said  to  be  used  in  Japan  for  the  preparation  of  Chinese 
ink  and  varnishes,  and  for  burning.  As  a  diluent  for 
artists'  colors  it  is  useful  because  its  capacity  for 
dissolving  resins  is  greater  than  that  of  oil  of  tur- 
pentine and  similar  liquids. 

The  Formosa  camphor  oil  Industry,  owing  to 
onerous  trade  restrictions,  has  decreased  greatly 
(Joum.  Soc.  Chem.  Ind.,  1887.  391),  while  that  of 
Japan  has  increased  enormously.  In  1885  the  ex- 
portation from  Japan  was  225,200  kilos,  in  1886. 
537,700  kilos,  and  in  1887  much  more  ;  but  on  account 
of  the,  failure  of  price  the  Japanese  have  consumed 
most  of  the  oil  they  produce,  the  importation  into 
the  United  States  in  1S92  having  decreased  to  but 
a  little  more  than  one-fourth  of  what  it  formerly  was. 

The  oil  of  camphor  has  properties  similar  to  those 
of  camphor,  but  more  stimulant,  and  is  especially 
applicable  to  affections  of  the  stomach  and  bowels 
in  which  an  anodyne  and  stimulant  impression  is 
indicated,  as  flatulent  colic  and  spasmodic  cholera. 
It  may  also  be  used  externally,  as  a  rubefacient  and 
anodyne  liniment,  diluted  with  soap  liniment,  or  olive 
oil,  in  local  rheumatism  and  neuralgic  pains,  bruises, 
sprains,  etc.  The  dose  is  two  or  three  minims 
(0.12  to  0.2  CO. 

The  Dryobalanops  oil  of  camphor  is  said  to  be  found 
in  trees  too  young  to  produce  camphor,  and  is  sup- 
posed to  constitute  the  first  stage  in  the  develop- 
ment of  this  substance,  as  it  occupies  the  cavities  in 
the  trunk  which  are  afterwards  filled  with  the  cam- 
phor. The  chief  constituent  of  it  is  a  peculiar  vola- 
tile oil.  which  is  termed  borneene ;  it  is  Isomeric  with 
oil  of  turpentine,  CioHI9,  and  holds  In  solution  borneol 
and  resin.  By  fractional  distillation  this  oil  may  be 
separated  into  two  portions,  the  one  more  volatile 
than  the  other,  but  not  differing  in  composition. 


Commercial  History. — The  commerce  of  the 
world  is  supplied  with  camphor  from  China, 
Japan,  and  Formosa,  the  great  bulk  of  the  pro- 
duct coming  from  the  latter  island.  After  the 
annexation  of  Formosa  by  the  Japanese,  that 
Government,  led  by  the  unnecessary  destruction 
of  the  camphor  trees  of  the  island,  the  in- 
feriority of  the  camphor  obtained,  and  the 
waste  of  the  processes  employed,  and  especially 
by  the  desire  for  revenue,  made  a  governmental 
monopoly  of  the  camphor  trade  which  went 
into  operation  in  1900.  The  product  obtained 
by  the  camphor  gatherers  is  said  to  be  taken 
by  the  government  at  a  fixed  price,  about  $15.00 
a  picul  (133  lbs.).  From  the  first  it  was  found 
necessary  to  afford  military  protection  to  the 
gatherers,  from  the  abounding  savage  tribes, 
and  during  the  Russo-Japanese  war  irregu- 
larities in  this  regard  are  said  to  have  greatly 
diminished  the  product  and  to  be  the  chief 
cause  of  the  present  high  price  of  camphor. 
The  camphor  is  sold  by  the  Japanese  govern- 
ment through  a  single  London  firm  or  company, 
Samuel  Samuels,  with  sub-agencies  at  Ham- 
burg, New  York,  and  perhaps  other  cities. 
From  these  agencies  refiners  in  different  parts 
of  the  world  buy  it  by  contract  for  a  year  at 
a  time.  The  statement  freely  made  that  cam- 
phor is  sold  at  a  fixed  price  by  the  Japanese 
government,  is  incorrect,  and  the  extraordinary 
rise  of  camphor  in  price  is  shown  by  the  fact 
that  in  Nov.,  1S95,  the  average  wholesale  price 
of  refined  camphor  was  5S  cents  per  pound ;  in 
Nov.,  1900,  62.5  cents  per  pound;  in  Nov.,  1905, 
83  cents  per  pound.  The  importations  of  crude 
camphor  were  hi  1902,  1,831,05S  lbs.,  valued  at 
$576,405;  in  1903,  2,508,120  lbs.,  valued  at 
$764,403;  and  in  1904,  2,819,883  lbs.,  valued 
at  $S74,709. 

There  are  two  very  distinct  varieties  of  the 
crude  camphor,  namely — the  Chinese  and  the 
Japanese,2  the  Japanese  camphor  being  divided 


:  Sumatra  Camphor.  Borneo  Camphor.  Dryobala- 
nops Camphor.  Bhimsaim  Camphor.  Baros  Camphor. 
Borneol. — This  camphor  is  produced  in  the  islands  of 
Sumatra  and  Borneo,  by  Dryobalanops  aromatica. 
Gaertn.  (D.  Camphora.  "Coleb".  1  This  tree  is  very 
large,  often  exceeding  one  hundred  feet  in  height, 
with  a  trunk  six  or  seven  feet  in  diameter,  and 
ranks  among  the  tallest  and  largest  trees  in  India. 
(A.  J.  P.,  xxiv.  329.)  It  is  found  in  Sumatra  and 
Borneo,  and  is  abundant  on  the  northwest  coast 
of  the  former  island.  The  camphor  exists  in  con- 
crete masses,  which  occupy  longitudinal  cavities  or 
fissures  in  the  heart  of  the  tree,  from  a  foot  to 
a  foot  and  a  half  long,  at  certain  distances  apart. 
The  younger  trees  are  generally  less  productive 
than  the  old.  The  only  method  of  ascertaining 
whether  a  tree  contains  camphor  is  by  incision.  A 
party  proceed  through  the  forest,  wounding  the  trees, 
till  they  find  one  which  will  answer  their  purpose ; 
and  hundreds  may  be  examined  before  this  object  is 
attained.  When  "discovered,  the  tree  is  felled  and 
cut  into  logs,  which  are  then  split,  and  the  camphor 
removed  by  means  of  sharp-pointed  instruments.  It 
is  stated  that  the  masses  are  sometimes  as  thick  as  a 
man's  arm.  and  that  the  product  of  a  medium-sized 
tree  is  nearly  eleven  pounds  :  of  a  large  one.  double 
that  quantity.  The  trees  which  have  been  wounded 
and  left  standing  often  produce  camphor  seven  or 
eight  years  afterwards.  Ida  Pfeiffer  states,  in  her 
Second  Journey  Round  the  World  (Am.  ed..  p.  183). 
that  the  camphor  is  also  found  in  a  concrete  state 
nnder  the  bark  and  is  swept  down  with  long  brooms. 
The  whole  tree  is  pervaded  more  or  less  by  the  cam- 
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into  the  Japanese  camphor  proper  and  the 
Formosa  camphor.  Of  the  two  commercial 
varieties  the  Chinese  comes  in  chests  lined  with 
lead,  each  containing  about  130  pounds.  It 
occurs  in  small  grains  or  granular  masses,  of  a 
dirty  white  color,  frequently  mixed  with  im- 
purities. Japanese  camphor  (formerly  known 
as  Dutch  camphor  or  "  tub  camphor  "  because 
it  was  exported  through  Batavia)  is  sent  into 
market  in  tubs,  covered  with  a  peculiar  matting, 
and  in  its  general  aspect  resembles  Chinese 
camphor.  The  value  and  purity  of  both 
Chinese  and  Japanese  camphor  vary  greatly  in 
different  specimens,  but  recently  much  of  the 
Chinese  crude  camphor  has  been  whiter  and 
cleaner  than  the  Japanese.  It  is  always  small 
grained  and  yields  on  sublimation  crystals  much 
smaller  than  are  obtained  from  Japanese  cam- 
phor, and  is  therefore  less  esteemed.  A  dark 
inferior  grade  of  camphor  is  also  obtained  in  the 
United  States  from  commercial  oil  of  camphor. 
Artificial  Camphor. — Camphor  can  also  be 
made  artificially  by  the  oxidation  of  camphene, 
CioHie,  with  chromium  trioxide  mixture.  Cam- 
phene   is    obtained    from    either    pinenehydro- 

ptaor  or  the  oil.  The  wood  retains  a  fragrant  odor, 
and,  being,  on  this  account  less  liable  to  the  attacks 
of  Insects,  is  highly  esteemed  for  carpenter  work. 

Borneo  camphor  resembles  in  appearance  ordinary 
camphor,  but  has,  according  to  Chrlstison,  a  specific 
gravity  of  1.009,  and  sinks  In  water.  Its  odor  is 
also  distinctly  different  from  that  of  camphor.  It 
usually  pulverizes  without  the  addition  of  alcohol.  Is 
less  volatile  than  ordinary  camphor  and  does  not 
crvstallize  in  the  Interior  of  the  bottles  in  which  It  Is 
kept.  It  fuses  at  200g  C.  and  bolli  nt  212  C. ;  is 
dextrogyrate;  has  a  formula  of  CuHn(OH)  ;  and  by 
the  action  of  boiling  nitric  acid  is  converted  into 
common  camphor.  It  does  not  reach  European  com- 
merce, being  largely  consumed  In  the  Batta  provinces, 
especially  in  funeral  rites  ;  and  any  that  is  exported 
is  bought  up  at  enormous  prices  for  China,  where  it 
is  preferred  for  embalming  purposes  on  account  of  Its 
being  less  volatile  than  the  ordinary  drug. 

Borneo  camphor  Is  also  produced  in  Johore,  a 
province  of  the  Malay  peninsula,  where  it  is  sold  In 
four  qualities.  The  first  is  composed  of  transparent 
crystals,  generally  a  quarter  of  an  inch  and  upwards 
In  length ;  the  second  of  brown  crystals.  Inferior  in 
size  ;  the  third  of  powdery  coherent  and  slightly 
colored  grayish  crystals,  which  resemble  Japanese 
camphor  ;  the  fourth  quality  is  brownish,  pulverulent, 
and  looks  like  sea  shore  sand.      (See  P.  J.,  xvll.) 

Xcjai  camphor  is  yielded  by  the  Blumca  balsamifrra. 
which  occurs  in  India,  China  Formosa,  etc.  The 
crude  drug  Is  known  to  the  Chinese  as  ngai-ftu,  and 
when  refined  in  Canton  as  ni/ai-p'ien.  About  ten 
thousand  pounds  annually  are  exported  from  Canton. 
The  refined  camphor  in  appearance,  odor,  hardness, 
specific  gravity,  and  volatility  agrees  almost  precisely 
with  Borneo  camphor.  According  to  Plowman,  It 
has  the  chemical  composition  of  Borneo  camphor,  but 
differs  from  it  in  its  alcoholic  solution  being  laevogy- 
rate,  and  in  being  converted  by  boiling  nitric  acid 
into  a  substance  thought  to  be  Identical  with  the 
stearoptene  of  Chrysanthemum  Parthenium,  Pers. 

The  physiological  action  of  Borneo  and  Xaai  cam- 
phor and  of  artificial  borneol  has  been  studied  by  R. 
Stockman  (J.  P.,  1888),  who  finds  that  the  action  of 
the  three  substances  is  practically  identical  and 
closely  resembles  that  of  true  camphor.  He  finds  that 
these  substances  act  as  stimulants  to  the  heart  but 
that  when  the  dose  is  sufficiently  large  there  occurs  a 
fall  of  blood  pressure,  apparently  due  to  dilatation  of 
the  vessels ;  that  in  poisoning  the  respiration  is 
always  very  much  slowed,  apparently  by  a  centric 
action  :  that  the  convulsions  which  the  drug  produces 
are  due  to  an  influence  upon  the  cerebral  cortex  :  and 
that  there  is  a  lessening  of  the  functional  activity  of 
the  spinal  cord  and  of  the  motor  nerves.  The  results 
obtained  by  A.  Lapin  (Med.  Age,  1894.  xil.)  with 
borneol,  seem  not  te  be  discordant  with  those  of  Stock- 
man, and  show  that  in  its  proper  dose  the  drug 
Increases  the  energy  of  the  heart,  and  that  in  frogs  It 
Is  an  especial  motor  nerve  paralyzant. 


chloride  (so-called  artificial  camphor)  or  from 
bornyl  chloride  by  treatment  with  alcoholic 
potash,  and  is  a  solid  crystalline  mass,  fusing  at 
49°  C.  In  the  patented  process  of  Nathan 
Thurlow,  camphor  is  made  by  submitting  oil  of 
turpentine  to  the  action  of  anhydrous  oxalic  acid 
in  steam-jacketed  reaction  tanks.  The  liquid 
mass,  containing  pinyl  oxalate  and  pinyl  for- 
mate, is  then  distilled  in  the  presence  of  an 
alkali  with  live  steam,  the  resultant  products 
being  camphor,  Borneol  camphor,  and  certain 
oily  products,  which  are  separated  from  one 
another  and  purified  by  a  somewhat  complicated 
process.  It  is  stated  that  turpentine  yields  in 
this  process  from  25  to  35  per  cent,  of  its 
weight,  and  that  oil  of  lemon  and  other  essential 
oils,  and  terpenes  are  obtained  as  secondary  pro- 
ducts. This  artificial  camphor  is  either  opti- 
cally inactive  or  has  a  very  slight  dextro- 
rotation, but  in  general  physical  properties 
exactly  resembles  natural  camphor.  So  far, 
however,  it  seems  to  be  difficult  to  work  the 
process  upon  a  large  scale  and  the  artificial 
product  has  had  no  effect  upon  the  general  cam- 
phor market.  Camphor  can  also  be  produced 
from  isoborneol,  by  the  action  of  oxidizing  mix- 
tures. The  method  patented  in  France,  which 
is  said  to  yield  from  95  to  100  per  cent,  of 
camphor,  consists  in  suspending  ten  kilo- 
grammes of  isoborneol  in  ten  kilogrammes  of 
benzol,  and  adding  ten  kilogrammes  of  potas- 
sium permanganate  dissolved  in  one  thousand 
liters  of  water,  until  the  color  of  the  perman- 
ganate is  discharged.  The  camphor  produced 
is  separated  by  distillation  and  crystallized  from 
petroleum  benzin.      (Chem.  Ztg.,  28). 

Refined  Camphor. — The  process  for  refining 
camphor  was  first  practised  in  Europe  by  the 
Venetians,  who  probably  derived  it  from  the 
Chinese.  It  was  afterwards  transferred  to  the 
Dutch,  who  long  enjoyed  a  monopoly  of  this 
business;  and  it  is  only  within  recent  years  that 
the  process  has  been  generally  known.  It  is 
now  practised  largely  in  this  country,  and  the 
camphor  refined  in  our  domestic  establishments 
is  equal  to  any  formerly  imported.  Crude 
camphor  is  mixed  with  about  one-fiftieth  of 
quick-lime,  and  exposed,  in  an  iron  vessel 
placed  in  a  sand  bath,  to  a  gradually  increas- 
ing heat,  by  which  it  is  melted  and  ultimately 
converted  into  vapor,  which  condenses  in  a 
suitable  receiver.  Refined  in  this  manner,  it 
is  usually  in  the  form  of  large  circular  cakes, 
one  or  two  inches  thick,  slightly  convex  on  one 
side  and  concave  on  the  other,  and  perforated 
in  the  centre.  Much  refined  camphor  comes 
into  the  market  in  the  form  of  compressed 
blocks,  this  being  especially  true  of  camphor 
refined  in  Philadelphia  and  Japan.  It  is 
stated  that  in  Japan  the  refining  of  camphor  is 
done  by  the  Government  and  also  by  in- 
dividuals, the  process  being  probably  that 
employed  in  the  Philadelphia  laboratories,  as 
the  first  refining  of  camphor  was  done  in  Japan 
by  a  man  who  had  been  thoroughly  educated  in 
these  laboratories.     Japanese  refined  camphor 
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occurs  in  rather  thin,  oblong  cakes,  enclosed 
in  small  tin  boxes  which  have  been  hermetically 
sealed  by  paper  pasted  over  their  edges.  Cam- 
phor is  refined  in  Philadelphia  as  follows :  The 
vessels  in  which  the  camphor  is  put  are  of  cast 
iron,  circular,  from  12  to  15  inches  or  more  in 
diameter,  and  4  inches  deep,  with  perpendicular 
sides,  and  a  ledge  at  top,  on  which  the  cover 
rests.  This  consists  of  sheet  iron,  with  a  hole 
through  the  centre  about  an  inch  in  diameter, 
over  which  a  small  hollow  cone  of  sheet  iron 
is  placed  loosely.  The  crude  camphor  mixed 
with  the  lime,  the  object  of  which  is  said  to  be 
to  combine  with  the  moisture  present,  which 
interferes  with  the  due  solidification  of  the  cam- 
phor vapor,  is  placed  in  the  iron  vessels  de- 
scribed, of  which  from  20  to  50  are  arranged 
in  a  long  sand  bath.  Heat  is  then  applied 
until  the  camphor  melts,  after  which  the  tem- 
perature is  kept  as  nearly  uniform  as  possible, 
so  that  the  vaporization  may  take  place  regu- 
larly, without  violent  ebullition.  The  vapor  con- 
denses on  the  lower  surface  of  the  lid,  and  care 
is  taken,  by  the  occasional  removal  of  the  iron 
cone,  and  clearing  of  the  opening  by  means  of 
a  knife,  to  allow  the  escape  of  any  accidental 
excess  of  the  vapor. 

Properties. — "  White,  translucent  masses,  of 
a  tough  consistence  and  a  crystalline  structure, 
readily  pulverizable  in  the  presence  of  a  little 
alcohol,  ether,  or  chloroform;  having  a  pene- 
trating, characteristic  odor,  and  a  pungent, 
aromatic  taste.  Specific  gravity :  0.990  at  25° 
C.  (77°  F.).  It  is  optically  active,  being  dex- 
trogyrate. Very  sparingly  soluble  in  water,  but 
readily  soluble  in  alcohol,  ether,  chloroform,  car- 
bon disulphide,  petroleum  benzin,  and  in  fixed 
and  volatile  oils.  When  Camphor  is  triturated, 
in  about  molecular  proportions,  with  menthol, 
thymol,  phenol,  or  hydrated  chloral,  liquefac- 
tion ensues.  It  melts  at  175°  C.  (347°  P.), 
boils  at  204°  C.  (399.2°  F.),  and  is  inflammable, 
burning  with  a  luminous,  smoky  flame.  On 
exposure  to  the  air,  it  evaporates  more  or  less 
rapidly  at  ordinary  temperatures,  and,  when 
moderately  heated,  it  sublimes  without  leaving 
a  residue.  If  a  small  piece  of  Camphor  be 
dropped  into  a  small  porcelain  dish,  the  latter 
placed  in  a  larger  dish,  and  a  clean  beaker 
moistened  on  the  inner  surface  with  distilled 
water  be  inverted  over  the  smaller  dish  imme- 
diately after  igniting  the  Camphor,  a  part  of 
the  products  of  combustion  will  be  absorbed 
by  the  water;  if  the  beaker  be  then  rinsed  with 
a  little  distilled  water,  and  the  liquid  filtered, 
the  filtrate  should  yield  no  turbidity  upon  the 
addition  of  a  few  drops  of  silver  nitrate  T.S. 
(absence  of  chlorinated  products)."  U.  S. 
Camphor  has  a  peculiar,  strong,  penetrating, 
fragrant  odor,  and  a  bitter,  pungent  taste,  with 
a  slight  sense  of  coolness.  It  is  beautifully 
white  and  pellucid,  somewhat  unctuous  to  the 
touch,  brittle,  and  yet  possessed  of  a  tenacity 
which  renders  its  reduction  to  a  fine  powder 
very  difficult,  unless  its  cohesion  be  overcome 
by  the  addition  of  a  minute  proportion  of  alco- 


hol, ether,  chloroform,  glycerin,  essential  or 
fatty  oils,  or  other  volatile  liquid  for  which  it 
has  an  affinity.  It  may  be  obtained  in  powder 
by  pulverizing  with  an  equal  weight  of  sugar, 
by  precipitating  the  tincture  with  water,  or 
by  grating  and  afterwards  sifting  it,  or,  by  sub- 
limation. A  still  better  plan  is  to  dissolve 
camphor  in  one  and  a  half  parts  of  alcohol, 
and  pour  this  solution  with  stirring  into  four 
parts  of  water.  Collect  the  precipitate,  wash 
with  water,  and  dry.  By  noting  the  quantity 
of  camphor  used,  the  amount  left  dissolved 
in  the  diluted  alcohol  can  be  calculated,  and 
this  solution  used  in  making  tincture.  The 
fracture  of  camphor  is  shining,  and  its  texture 
crystalline.  Its  sp.  gr.  varies  from  0.9857  to 
0.996.  When  thrown  in  small  fragments  upon 
water,  it  assumes  singular  circulatory  move- 
ments, which  cease  upon  the  addition  of  a  drop 
of  oil;  and  this  property  has  been  applied 
to  the  detection  of  grease  in  liquids,  a  very 
small  proportion  of  which  is  sufficient  to  pre- 
vent the  movements.  Its  volatility  is  so  great 
that,  even  at  ordinary  temperatures,  it  is  wholly 
dissipated  if  left  exposed  to  the  air.  When 
it  is  confined  in  bottles,  the  vapor  condenses 
on  the  inner  surface,  and,  in  large  bottles  par- 
tially filled,  sometimes  forms,  after  long  stand- 
ing, large  and  beautiful  crystals.  It  melts  at 
175°  C.  (347°  P.),  boils  at  204°  C.  (399.2° 
P.),  and,  in  closed  vessels,  sublimes  unchanged. 
When  allowed  to  concrete  slowly  from  the 
state  of  vapor,  it  assumes  the  form  of  hexag- 
onal plates.  It  is  not  altered  by  air  and  light. 
It  readily  takes  fire,  burning  with  a  brilliant 
flame,  with  much  smoke,  and  without  residue. 
Water  triturated  with  camphor  dissolves,  accord- 
ing to  Berzelius,  not  more  than  a  1000th  part; 
which,  however,  is  sufficient  to  impart  a  decided 
odor  and  taste  to  the  solvent.  By  the  inter- 
vention of  sugar  or  magnesia  a  much  larger 
proportion  is  dissolved.  (See  Aqua  Camphors.) 
Carbon  dioxide  increases  the  solvent  power  of 
water,  as  also  does  the  spirit  of  nitrous  ether. 
Ordinary  alcohol  will  take  up  75  per  cent,  of 
its  weight  of  camphor,  which  is  precipitated 
upon  the  addition  of  water.  Berzelius  states 
that  100  parts  of  alcohol,  of  the  sp.  gr.  0.806, 
dissolve  120  parts  at  10°  C.  (50°  F.).  It  is 
soluble  without  change  in  ether,  the  volatile 
and  fixed  oils,  strong  acetic  acid,  and  diluted 
mineral  acids,  and  is  extremely  soluble  in 
chloroform.  "  It  is  soluble  in  about  700  parts 
of  water,  in  about  1  part  of  alcohol  (90  per 
cent.),  in  one  quarter  part  of  chloroform, 
and  in  4  parts  of  olive  oil;  very  soluble  in 
ether."  Br.  Nitric  acid  on  prolonged  boiling 
with  camphor  oxidizes  it  into  camphoric  acid, 
C10H16O4  (see  page  25),  and  camphoronic  acid, 
C9H14O6.  Schwanert's  camphresinic  acid,  C10 
H14O12,  is,  according  to  Kachler,  a  mixture  of 
these  two.  Sulphuric  acid  in  the  proportion  of 
ten  parts  to  one  gives,  when  heated  with  camphor, 
an  oil  isomeric  with  camphor,  boiling  at  200°  C. 
(392°  F.),  and  yielding  a  solid  camphor  when 
distilled  repeatedly  over  potassium  hydroxide. 
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Sulphuric  acid  in  the  proportion  of  four  to  one 
with  camphor,  gives,  according  to  Chautard,  a 
volatile  product  which  he  calls  camphrene,  and 
to  which  Schwanert  gives  the  formula  CsHmO. 
Kachler  (Ann.  Ch.  Ph.,  164,  p.  90)  considers, 
however,  that  camphrene  is  only  phorone  (a 
condensation  product  of  acetone)  with  slight 
impurities.  Alcoholic  potassium  hydroxide 
solution  heated  with  camphor  gives  a  deriva- 
tive called  campholic  acid,  C10H18O2,  a  white 
solid,  fusing  at  95°  C.  (203°  F.),  and  boiling 
at  250°  C.  (482°  F.).  Resins  unite  with  cam- 
phor, forming  a  soft  tenacious  mass,  in  which 
the  odor  of  the  camphor  is  sometimes  almost  ex- 
tinguished, and  frequently  diminished;  and  a 
similar  softening  effect  results  when  it  is  tritu- 
rated with  the  concrete  oils.  Exposed  to  a  strong 
heat,  in  close  vessels,  camphor  is  resolved  into 
carbonic  acid  gas  and  hydrocarbons,  among 
which  cymol  is  especially  to  be  recognized. 

Camphor.  CioIIigO,  and  borneol,  CioHisO,are 
classified  together  as  belonging  to  the  group 
called  in  genera]  camphors,  which  occur  with  the 
terpens*  or  essential  oils.  Ciolhs.  and  are  to 
be  considered  as  oxidation  products  of  these 
latter. 

Borneol  is  an  alcohol,  yielding  esters  when 
heated  to  about  200°  C.  (392°  P.)  with  organic 
acids.  It  is  a  secondary  alcohol,  and  therefore 
contains  the  group  CH.OH  linked  to  a  more 
complex  group.  Secondary  alcohols  by  oxida- 
tion yield  ketones,  by  the  change  of  the  CH.OB 
group   to    CO.    Common    camphor  bears   this 

relation   to  bnrncn],  and  is  therefore  considered 

u  a  ketone,  and  can  be  formed  from  borneol 
by  the  action  of  mild  oxidizing  agents.  The 
action  of  metallic  sodium,  on  the  other  hand, 
upon  common  camphor,  GiolIieO,  yields  bor- 
neol, CloHisO. 

Genuine  camphor  is  said  to  be  sometimes 
adulterated  with  the  artificial,  which  may  be  de- 
tected by  the  action  of  ammonia  upon  its  alco- 
holic solution,  causing  a  flocculent  precipitate, 
which  does  not  redissolve,  and  the  quantity  of 
which  is  proportionate  to  that  of  the  artificial 
product  in  any  mixture  of  the  two.  (-!.  -T.  J'., 
xx.xiv.  189.)  As  a  means  of  distinguishing  cam- 
phor from  the  artificial  camphor  resulting  from 
the  reaction  between  the  oil  of  turpentine  and 
hydrochloric  acid,  J.  W.  Bailey  recommends 
that  a  drop  of  alcohol,  holding  in  solution  a 
little  of  the  camphor  to  be  tested  be  allowed  to 
evaporate  on  the  slide  of  a  microscope.  The 
crystals  then  formed  produce  with  polarized 
light,  beautiful  colors,  if  of  natural  camphor, 
but  not,  if  of  the  artificial.  (Neues  Repertor- 
ium,  xvi.  763,  1867.) 

Uses. — Camphor  does  not  seem  to  have  been 
known  to  the  ancient  Greeks  and  Romans. 
Europe  probably  derived  it  from  the  Arabians, 
by  whom  it  was  employed  as  a  refrigerant. 
The  local  action  of  camphor  is  that  of  an 
irritant,  with  probably  a  benumbing  influence 
upon  the  peripheral  nerves  of  the  mucous  mem- 
brane. It  is  readily  absorbed,  and  is  finally 
eliminated  from  the  kidneys,  chiefly  in  the  form 


of  campho-glycuronic  acid.  When  taken  in 
moderate  dose  it  produces  in  health  a  feeling 
of  warmth  in  the  stomach,  some  increase  in 
the  frequency,  the  force,  and  the  fulness  of  the 
pulse,  and  a  slight  mental  exhilaration.  After 
larger  doses  there  are  lassitude,  decrease  in  the 
frequency  01  the  pulse,  and  giddiness,  pre- 
ceded, it  may  be,  by  a  short  period  of  excite- 
ment. The  symptoms  produced  by  poisonous 
doses  are :  f aintness,  headache,  vertigo,  con- 
fusion of  ideas,  burning  pain  in  the  stomach, 
delirium,  violent  convulsions,  insensibility, 
general  paralysis;  a  pulse  generally  small,  but 
sometimes  accelerated  and  sometimes  lowered 
in  number;  a  skin  cool,  pale,  or  livid,  generally 
bedewed  with  sweat.  Sudden  unconsciousness, 
with  or  without  convulsions,  has  been  in  some 
instances  the  first  manifestation  of  the  action 
of  the  poison,  and  of  course  in  any  individual 
case  many  of  the  symptoms  detailed  above 
may  be  wanting.  Camphor  has  an  action  upon 
the  cerebral  cortex  by  virtue  of  which  when 
in  moderate  dose  it  has  some  calmative  in- 
fluence, and  when  in  toxic  dose  is  capable  of 
causing  coma  and  convulsions.  The  therapeutic 
dose  has  no  perceptible  influence  upon  the 
spinal  cord,  although  there  is  some  physiological 
reason  to  believe  that  in  certain  doses  the 
drug  does  stimulate  the  motor  cells;  in  toxic 
doses  there  is  depression  of  the  motor  cord. 
The  drug  acts  as  a  stimulant  of  moderate  power 
upon  the  respiratory  centres,  and  also  upon  the 
cardiac  muscle,  but  docs  nut  distinctly  and  con- 
sistently elevate  the  blond  pressure  because  of 
the  dilatation  of  the  blood  vessels  which  it  pro- 
duces, by  both  centric  and  peripheral  action. 
It  is  used  in  practical  medicine  a.s  an  antispas- 
modic in  various  hysterical  conditions,  in 
nervous  headaches,  dyspnoza,  etc.  At  one  time 
it  was  supposed  to  have  a  distinct  influence 
upon  the  sexual  organs,  and  was  used  both  as 
an  aphrodisiac  and  as  an  anaphrodisiac,  but 
is  at  present  rarely  employed  in  sexual  condi- 
tions. As  a  cardiac  stimulant  it  has  been 
largely  used,  especially  in  Germany,  in  sudden 
heart  failure  and  in  the  profound  adynamia  of 
acute  endocarditis,  typhoid  fever,  pneumonia, 
etc.,  frequently  with  happy  effect.  For  this 
purpose  it  must  be  employed  hypodermically, 
preferably  dissolved  in  olive  oil.  For  hypo- 
dermic use  the  German  Pharmacopoeia  recog- 
nizes Oleum  camphoratum  (which  should  not  be 
confounded  with  Linimentum  Camphorce  of  the 
U.  S.  Pharmacopoeia),  the  oil  is  made  by  dis- 
solving one  part  of  camphor  in  nine  parts  of 
olive  oil.  According  to  Schilling,  as  much  as 
thirty  grains  a  day  of  the  camphor  may  be 
thus  administered  without  disagreeable  results. 
As  a  local  remedy,  camphor  is  of  value  in 
all  forms  of  serous  diarrhoea,  allaying  intes- 
tinal pain  and  checking  intestinal  secretions. 
It  is  largely  employed  as  a  local  application 
which  is  at  once  stimulant  and  calmative  in 
rheumatic  affections,  in  sprains,  bruises,  and 
like  injuries;  camphor  is  largely  used  in  lini- 
ments.   It  may  be  administered  in  pill  but  pre- 
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f erably  in  capsule,  but  when  very  large  doses 
are  given  it  is  best  administered  in  emulsion, 
as  in  this  form  it  produces  as  mild  gastric  irri- 
tation as  possible. 

Camphor  water  of  the  U.  S.  Pharmacopoeia 
is  an  excellent  but  feeble  preparation.  The 
spirit  of  camphor  may  be  given  in  milk  or  even 
in  water,  although  under  the  latter  circum- 
stances it  is  apt  to  adhere  to  the  sides  of  the 
vessel  or  of  the  spoon.  An  excellent  method 
of  administration  is  afforded  by  an  emulsion 
made  by  rubbing  up  the  camphor  with  mucilage 
of  acacia  and  water.  As  camphor  is  freely 
soluble  in  chloroform,  when  it  is  desired  to  give 
the  two  remedies  together  the  camphor  may  be 
dissolved  in  the  chloroform.  There  is  no  known 
antidote  to  camphor,  and  in  poisoning  by  it, 
after  evacuation  of  the  stomach  and  bowels,  the 
symptoms  must  be  met  as  they  arise. 

Dose,  two  to  five  grains  (0.13  to  0.32  Gra.). 

Off.  Prep. — Aqua  Camphorae,  U.  8.,  Br.;  Ce- 
ratum  Camphorae,  U.S.  (from  camphor  liniment)  ; 
Ceratum  Plumbi  Subacetatis,  U.  8.;  Linimentum 
Aconiti,  Br.;  Linimentum  Belladonnae,  U.  8.,  Br.; 
Linimentum  Camphorae,  U.  8.,  Br.;  Linimentum 
Camphorae  Ammoniatum,  Br.;  Linimentum  Hy- 
drargyri,  Br.  (from  camphor  liniment)  ;  Lini- 
mentum Saponis,  U.  S.,  Br.;  Linimentum  Sina- 
pis,  Br.;  Linimentum  Terebinthimc,  Br.;  Lini- 
mentum Terebinthinae  Aceticum,  Br.  (from 
camphor  liniment)  ;  Pulvis  MorphLnae  Composi- 
te, U.S.;  Spiritus  Camphorae,  U.S., Br.;  Tinctura 
Camphorae  Composita,  Br.;  Tinctura  Opii  Cani- 
phorata,  U.  8.  (Br.);  Unguentum  Hydrargyri 
Compositum,  Br. 

CAMPHORA  MONOBROMATA.  U.  S. 

MONOBROMATED  CAMPHOR 

(cam'pho-ra  nion-o-bro-ma'ta) 

Ci0H15BrO  =  229.34 

"A  substitution  product  of  camphor  [C9H16 
Br.CO]."   U.  S. 

Bromaled  Camphor,  Brominated  Camphor.  Brom- 
camphor,  Bromo-camphor :  Camphre  Monobrom6,  Fr. 
Cod.;  Monobrom  Camphor,  Bromkampher  Kampher- 
monobromid,  G. ;  Camfora  monobromata,  It. ;  Alcan- 
for  monobromado,  Bromuro  de  alcanfor,  Sp. 

This  substance  was  discovered  in  1861  by 
Th.  Swarts,  who  prepared  it  by  heating  di- 
bromide  of  camphor  in  a  sealed  tube  to  100°  C. 
It  may  also  be  made  by  heating  bromine  and 
camphor  in  the  proper  chemical  proportions  for 
three  hours  in  a  sealed  tube,  on  a  water  bath. 
The  crystalline  mass  is  washed  with  water,  re- 
crystallized  from  alcohol  after  treatment  with 
animal  charcoal,  washed  with  an  alcoholic  solu- 
tion of  potassium  hydroxide,  then  with  much 
water,  and  finally  recrystallized  from  a  mixture 
of  alcohol  and  ether.  It  is  very  easy  to  pre- 
pare the  monobromide  on  a  small  scale  in  this 
way.  There  is,  however,  at  all  times  a  very 
°rreat  pressure  upon  the  inside  of  the  tube,  and 
the  attempt  to  practise  the  method  upon  a  larsre 
scale  is  very  likely  to  result  in  shattering  the 


tubes.  This  has  led  to  numerous  experiments 
as  to  the  best  method  of  preparing  it.  For 
methods  of  preparing  bromocamphor  and  allied 
products,  see  Chem.  News,  1896,  208.  Maisch's 
method  is  as  follows:  Introduce  4  oz.  of  bro- 
mine gradually  into  a  retort  in  which  13  oz. 
of  camphor  have  been  previously  placed.  In 
15  or  20  minutes  a  brisk  reaction  will  commence. 
When  this  subsides,  8  or  9  oz.  more  of  bromine 
are  to  be  poured  in,  in  four  portions  waiting 
after  each  addition  until  the  reaction  ceases. 
The  liquid  in  the  retort  is  now  to  be  heated  to 
about  132°  C.  (270°  F.),  then  cooled,  and  suffi- 
cient petroleum  benzin  added  to  dissolve  the 
crystalline  mass.  The  crystals  which  are 
formed  on  cooling  may  be  purified  by  recrystal- 
lization  from  benzin  or  hot  alcohol.  (A.  J.  P., 
1872,  339.)  Various  modifications  of  this  pro- 
cess have  been  proposed.  J.  U.  Lloyd  (A.  J. 
P.,  April,  1875)  directs  the  addition  of  water 
to  the  camphor  and  bromine  in  the  retort,  and 
boils  the  mixture  for  two  hours,  or  until  all 
the  water  is  evaporated.  Then  the  contents  are 
poured  into  a  dish  and  treated  with  warm 
alcohol,  and  allowed  to  crystallize,  the  mother 
liquor  being  drained  off  and  the  product  re- 
crystallized  from  hot  alcohol.  C.  C.  Keller 
(S.  W.  P.,  1880,  p.  50)  uses  chloroform  (in- 
stead of  water,  as  proposed  by  Lloyd)  with  the 
camphor  and  bromine,  and  washes  the  crystals 
with  absolute  alcohol,  crystallizing  them  finally 
from  an  ethereal  solution.  300  parts  of  cam- 
phor yield  310  parts  of  monobromated  camphor, 
the  theoretical  yield  being  about  456  parts. 

Properties. — "  Colorless,  prismatic  needles  or 
scales,  having  a  mild  but  characteristic  cam- 
phoraceous  odor  and  taste,  permanent  in  the  air, 
unaffected  by  light,  and  neutral  to  litmus  paper. 
Almost  insoluble  in  water;  freely  soluble  in 
alcohol,  ether,  chloroform,  hot  petroleum  ben- 
zin, and  fixed  and  volatile  oils;  slightly  soluble 
in  glycerin;  it  is  also  soluble,  without  decom- 
position, in  cold,  concentrated  sulphuric  acid, 
from  which  it  separates  again  unaltered,  when 
the  solution  is  poured  into  water.  It  melts 
at  76°  C.  (168.8°  F.),  and  sublimes  at  a 
slightly  higher  temperature.  At  2/4°  C. 
(525.2°  F.)  it  boils  without  decomposition,  and 
is  finally  volatilized  without  leaving  a  residue. 
If  a  few  crystals  of  Monobromated  Camphor 
be  fused  in  a  dry  test-tube  with  metallic  so- 
dium, the  residue  dissolved  in  water  and  the 
solution  acidulated  with  nitric  acid,  a  copious, 
faintly  yellowish  precipitate  should  be  produced 
upon  the  addition  of  silver  nitrate  T.S."  U.  S. 

Uses. — Monobromated  camphor  was  first  pro- 
posed as  a  medicine  by  Deneffe,  and  has  been 
used  as  a  nerve  sedative  in  delirium  tremens, 
hysteria,  convulsive  irritation  of  teething, 
sleeplessness,  etc.  According  to  the  experi- 
ments of  Bourneville  (Prog.  Med.,  1874)  and  of 
Lawson,  it  produces  in  mammals  muscular 
weakness,  passing  into  paralysis,  very  decided 
progressive  reduction  of  temperature,  decrease 
in  the  respiration  rate,  sleep  passing  into 
stupor,    and    finally   death.     Bourneville   states 
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that  the  vessels  of  the  ear  and  eyelids  in  the 
rabbit  are  contracted.  Its  therapeutic  action 
resembles,  but  is  not  identical  with,  that  of 
other  bromides;  in  the  experience  of  H.  C. 
Wood,  it  has  seemed  to  be  of  value  in  sperma- 
torrhoea. It  is  not  safe  to  give  it  too  freely, 
as  in  some  cases  its  ingestion  has  been  followed 
by  epileptiform  convulsions.  The  emulsion 
may  be  made  by  dissolving  it  in  six  times  its 
weight  of  expressed  oil  of  almonds,  and  then 
forming  an  emulsion  with  gum  and  water  in  the 
usual  manner.1 

Dose,  two  to  five  grains  (0.13  to  0.32  Gm.) 
repeated  as  required. 

CANNABIS  INDICA.  U.  S.,  Br. 

INDIAN  CANNABIS  [Indian  Hemp] 

(can'na-bls   In'di-ca) 

"  The  dried  flowering  tops  of  the  pistillate 
plants  of  Cannabis  sativa  Linne  (Fam.  Mo- 
racecc),  grown  in  the  East  Indies  and  gathered 
while  the  fruits  are  yet  undeveloped,  and  carry- 
ing the  whole  of  their  natural  resin."  U.  S. 
"  The  dried  flowering  or  fruiting  tops  of  the 
female  plant  of  Cannabis  sativa,  Linn.,  grown 
in  India ;  from  which  the  resin  has  not  been 
removed."   Br. 

Hemp,  Indian  Hemp;  Herba  Cannabis  Indies; 
Chanvrc.  Jr.  Cod.;  Chanvre  de  l'lnde,  Fr.;  Indl- 
scher  Hanf,  O.;  Cafiamo,  Up. 

Cannabis  sativa,  Linn.,  Sp.  Plant.  1457; 
Griffith,  Med.  Bot.,  p.  572;  B.  &  T.  231.— Hemp 
is  an  annual  plant,  from  four  to  eight  feet  or 
more  in  height,  with  an  erect,  branching,  angu- 
lar stem.  The  leaves  are  alternate  or  opposite, 
on  long,  lax  footstalks,  roughish,  and  digitate, 
with  linear-lanceolate,  serrated  segments.  The 
stipules  are  subulate.  The  flowers  are  axillary; 
the  male  in  long,  branched,  drooping  racemes; 
the  female  in  erect,  simple  spikes.  The  stamens 
are  five,  with  long  pendulous  anthers;  the  pistils 
two,  with  long,  filiform,  glandular  stigmas. 
The  fruit  is  ovate  and  one-seeded.  The  whole 
plant  is  covered  with  a  fine  pubescence,  scarcely 
visible  to  the  naked  eye,  and  somewhat  viscid 
to  the  touch.  The  hemp  plant  of  India,  from 
which  the  drug  is  derived,  has  been  considered 
by  some  as  a  distinct  species,  and  named  Can- 
nabis indica;  but  the  most  observant  botanists, 
upon  comparing  it  with  our  cultivated  plant, 
have  been  unable  to  discover  any  specific  differ- 
ence. It  is  now,  therefore,  regarded  merely  as 
a  variety,  and  is  distinguished  by  the  epithet 
indica.  Pereira  states  that  in  the  female  plant 
the  flowers  are  somewhat  more  crowded  than 
in  the  common  hemp,  but  that  the  male  plants 
in  the  two  varieties  are  in  all  respects  the  same. 

1  Elixir  of  Monobromated  Camphor  is  proposed  by 
Munday  (P.  J.,  March  3,  1877).  Monobromated  cam- 
phor 3  parts,  alcohol  (90  per  cent.)  120  parts,  orange- 
flower  water  80  parts,  glycerin  100  parts.  Mix  the 
alcohol  and  glycerin  ;  dissolve  the  monobromated  cam- 
phor by  the  use  of  a  gentle  heat,  and  add  the  orange- 
flower  water.  It  contains  1  per  cent,  of  monobro- 
mated camphor. 


C.  sativa  is  a  native  of  the  Caucasus,  Persia, 
and  the  hilly  regions  in  Northern  India.  It 
is  cultivated  in  many  parts  of  Europe  and  Asia, 
and  largely  in  our  Western  States.  It  is  from 
the  Indian  variety  exclusively  that  the  medicine 
was  formerly  obtained,  the  heat  of  the  climate 
in  Hindostan  apparently  favoring  the  develop- 
ment of  its  active  principle.2  H.  C.  Wood, 
having  obtained  a  parcel  of  the  male  plant  of 
C.  americana  (C.  sativa)  from  Kentucky,  made 
an  alcoholic  exti-act  of  the  leaves  and  tops,  and, 
upon  trying  it  on  the  system,  found  it  effective 
in  less  than  a  grain,  and,  having  inadvertently 
taken  too  large  a  dose,  experienced  effects  which 
left  no  doubt  of  the  powers  of  the  medicine,  and 
of  the  identity  of  its  influence  with  that  of  the 
Indian  plant.  How  far  the  female  tops  might 
have  the  same  effect  is  left  uncertain;  but  if 
we  are  to  judge  from  analogy  with  the  Indian 
plant,  they  would  be  preferable  to  the  male. 
(Proc.  Am.  Philos.  Soc,  vol.  xi.  p.  226.)  The 
results  obtained  by  H.  C.  Wood  were  so  de- 
cisive that  at  the  1880  revision  of  our  Pharma- 
copoeia the  American  plant  was  recognized ;  but 
in  1890  it  was  dropped  as  C.  americana. 

Cannabis  indica  from  the  North  of  France, 
also  from  Uganda,  Africa,  has  appeared  in 
London.  According  to  W.  E.  Dixon,  neither 
of  the  above  varieties  is  nearly  so  active  as  is 
the  Indian  drug.  (P.  J.,  April,  1905.) 

The  seeds,  though  not  now  official,  have  been 
used  in  medicine.  They  are  about  the  eighth 
of  an  inch  long,  roundish-ovate,  somewhat  com- 
pressed, of  a  shining  ash-gray  color,  and  of  a 
disagreeable,  oily,  sweetish  taste.  They  yield 
by  expression  about  20  per  cent,  of  a  fixed  oil, 
which  has  the  drying  property,  and  is  used 
in  the  arts.  They  contain  also  uncrystalli- 
zable  sugar  and  albumen,  and  when  rubbed  with 
water  form  an  emulsion,  which  may  be  used 
advantageously  in  inflammations  of  the  mucous 
membrane,  though  without  narcotic  properties. 
The  seeds  are  much  used  as  food  for  birds,  as 
they  are  fond  of  them.  They  are  generally  be- 
lieved to  be  in  no  degree  poisonous;  but 
Michaud  relates  the  case  of  a  child  in  whom 


2  On  a  visit  to  the  botanical  garden  of  Edinburgh,  in 
the  autumn  of  1860,  George  B.  Wood  saw  a  full 
grown  specimen  of  Cannabis  sativa,  and  was  sur- 
prised to  find  that  it  was  only  about  four  feet  high, 
had  little  or  no  odor,  and  was  scarcely  adhesive  when 
handled.  If  this  is  the  general  character  of  the 
hemp  plant  In  the  north  of  Europe,  it  is  not  surpris- 
ing that  it  should  be  destitute  of  the  medicinal 
properties  of  the  Indian  plant.  In  Philadelphia  the 
plant  attains  a  height  usually  of  six  or  eight  feet, 
has  a  decided  narcotic  odor,  and  exudes  so  much  of 
its  peculiar  resin  as  to  be  very  adhesive  to  the 
fingers.  On  this  occasion  Chrlstison  informed  George 
B.  Wood,  from  information  he  had  received  from 
India,  that  the  plant  there  cultivated  in  the  hot 
plains  does  not  yield  hashish  satisfactorily,  but  that 
this  product  is  chieflv  if  not  exclusively  obtained 
from  it  in  the  billy  regions.  He  said,  moreover,  that 
the  story  of  the  natives  running  through  the  hemp 
fields  and  collecting  the  resin  on  their  clothing,  from 
which  it  is  afterwards  scraped,  is,  if  not  quite  untrue, 
at  least  apocrvphal.  He  had  been  informed  that  the 
real  mode  of  "gathering  it  is  to  rub  the  hemp  tops 
between  the  hands  and.  when  the  palms  and  fingers 
are  sufficiently  loaded  with  the  resin,  to  scrape  it  off. 
It  is  possible,  however,  that  different  methods  may 
be  followed  in  different  localities. 
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serious  symptoms  of  narcotic  poisoning  occurred 
after  taking  a  certain  quantity  of  them.  It 
is  probable  that  some  of  the  fruit  eaten  by  the 
child  was  unripe,  as  in  this  state  it  would  be 
more  likely  to  partake  of  the  peculiar  qualities 
of  the  plant.    (Ann.  Ther.,  1860.) 

In  Hindostan,  Persia,  and  other  parts  of  the 
East,  hemp  has  long  been  habitually  employed 
as  an  intoxicating  agent.  The  parts  are  the 
tops  of  the  plant,  and  a  resinous  product  ob- 
tained from  it.  Bhang,  is  the  selected,  dried 
and  powdered  leaves.  Ganjah  or  gunjah  is  the 
tops  of  cultivated  female  plants,  cut  directly 
after  flowering,  and  formed  into  round  or  flat 
bundles  from  two  to  four  feet  long  by  three 
inches  in  diameter.1  It  is  stated  that  in  the 
province  of  Bengal  great  care  is  taken  to 
eradicate  the  male  plants  from  the  fields  before 
fertilization  of  the  female,  and  that  thereby  the 
yield  and  quality  of  the  resin  is  greatly  in- 
creased. In  Bombay  this  matter  is  commonly 
neglected,  so  that  Bengal  ganjah  is  much 
superior  to  Bombay  ganjah.  It  is  recognized 
in  India  that  ganjah  rapidly  deteriorates  on 
keeping,  that  which  is  one  year  old  being  not 
more  than  one-quarter  as  potent  as  the  fresh 
drug,  while  two  year  old  ganjah  is  practically 
inert  and  is  required  by  the  Indian  government 
to  be  burned  in  the  presence  of  excise  officers. 
It  is  probable,  however,  that  much  old  ganjah 
finds  its  way  into  the  markets  of  the  world. 
All  importations  of  ganjah  or  hemp  from  India 
should  be  made  directly  after  the  harvesting 
of  the  new  crop  in  April  or  May,  and  the 
extract  should  be  prepared  at  once  and  kept  in 
hermetically  sealed  jars.  There  is  on  the  sur- 
face of  the  plant  a  resinous  exudation  to  which 
it  owes  its  stickiness.  Men  clothed  in  leather 
or  rawhides  are  said  to  run  through  the  hemp 
fields,  brushing  forcibly  against  the  plants,  thus 
separating  the  resin,  which  is  subsequently 
scraped  from  their  dress  and  formed  into  balls. 
These  balls,  and  also  masses  formed  out  of  resin 
mechanically  separated  from  gunjah  bundles 
are  called  churrus.  This  is  the  hashish  or 
hasheesh  of  the  Arabs. 

Hashish  is  also  produced  in  considerable 
quantities  in  Persia  by  rolling  and  rubbing 
the  flowers,  stalks  and  leaves  of  hemp  on 
rough  woolen  carpets  and  subsequently  scrap- 
ing off  with  a  knife  and  making  into  balls 
or  sticks  the  adherent  resinous  substance.  The 
carpets  are  afterwards  washed  with  water  and 
the  extract  obtained  by  evaporation  sold  at  a 
low  price.  The  dose  for  smoking  of  the  best 
hashish  is  said  to  be  one-fourth  to  one  grain 
(0.016  to  0.065  Gm.).  The  fanatics  are 
affirmed  to  be  generally  hashish  devotees. 

The  dealing  in  hashish  in  India  is  said  to  be  a 
Government  monopoly,  and  a  very  heavy  license 
is  required  for  the  right  to  even  purchase  it  in 
quantity.  The  importation  of  it  into  Egypt 
is  so  strongly  interdicted  that  the  mere  pos- 
session of  it  is  a  penal  offence;  we  found  it, 

1  For  detailed  description  see  P.  J.,  lxix.  1902, 
p.  129. 


however,  readily  procurable.  It  is  said  to  be 
brought  into  the  country  in  pigs'  bladders,  in 
the  Indo-European  steamers,  and  thrown  out 
at  night  during  the  passage  into  the  Suez  canal, 
to  be  picked  up  by  the  boats  of  confederates. 
Notwithstanding  the  Governmental  interdiction, 
it  is  largely  used  by  smoking  in  Egypt,  as  an 
intoxicant.  The  statement  of  W.  E.  Dixon  (B. 
M.  J.,  Nov.  1899)  that  the  inhalations  of 
hemp  smoke  produces  great  exhilaration  and 
causes  muscular  fatigue  to  disappear  for  the 
time  being  is  undoubtedly  correct,  but  his 
further  belief  that  the  habit  is  not  apt  to  grow 
upon  the  hemp  votary  is  more  doubtful. 

Momea  or  mimea  is  a  hemp  preparation  said 
to  be  made  in  Thibet  with  human  fat.  From 
gunjah  the  Messrs.  Smith  of  Edinburgh,  ob- 
tained a  purer  resin  by  the  following  process. 
Bruised  gunjah  is  digested,  first  in  successive 
portions  of  warm  water,  until  the  expressed 
liquid  comes  away  colorless;  and  afterwards 
for  two  days,  with  a  moderate  heat,  in  a  solu- 
tion of  sodium  carbonate,  containing  one  part 
of  the  salt  for  two  of  the  dried  herb.  It  is 
then  expressed,  washed,  dried,  and  exhausted 
by  percolation  with  alcohol.  The  tincture,  after 
being  agitated  with  milk  of  lime  containing  one 
part  of  the  earth  for  twelve  of  the  gunjah 
used,  is  filtered;  the  lime  is  precipitated  by 
sulphuric  acid;  the  filtered  liquor  is  agitated 
with  animal  charcoal,  and  again  filtered;  most 
of  the  alcohol  is  distilled  off,  and  to  the  residue 
twice  its  weight  of  water  is  added ;  the  liquor  is 
then  allowed  to  evaporate  gradually;  and, 
finally,  the  resin  is  washed  with  fresh  water 
until  it  ceases  to  impart  a  sour  or  bitter  taste  to 
the  liquid,  and  is  then  dried  in  thin  layers. 
Thus  obtained,  it  retains  the  odor  and  taste  of 
the  gunjah,  which  yields  from  6  to  7  per  cent, 
of  it. 

Properties. — Fresh  hemp  has  a  peculiar  nar- 
cotic odor,  which  is  said  to  be  capable  of  pro- 
ducing vertigo,  headache,  and  a  species  of 
intoxication.  It  is  much  less  in  the  dried  tops, 
which  have  a  feeble  bitterish  taste.  According 
to  Royle,  churrus  is,  when  pure,  of  a  blackish- 
gray,  blackish-green,  or  dirty  olive  color,  of 
a  fragrant  and  narcotic  odor,  and  a  slightly 
warm,  bitterish,  and  acrid  taste.  The  Indian 
hemp  is  officially  described  as  "  in  dark  green 
or  more  or  less  brownish  compressed  masses, 
consisting  of  the  densely  paniculate  branchlets, 
about  5  Cm.  or  more  in  length,  and  the  inflores- 
cence more  or  less  agglutinated  with  a  resinous 
exudation;  commonly  with  a  few  undeveloped 
digitate  leaves  of  one  or  more  linear-lanceolate 
leaflets;  clothed  with  numerous  sheathing, 
pointed  bracts,  each  containing  two  small 
mature  but  unfertilized  pistillate  flowers;  odor 
agreeably  narcotic;  taste  characteristic.  In  the 
powder  few  or  no  pollen  grains  or  stone-cells 
should  be  present."  U.  S.  "  The  fruit  is  one- 
seeded  and  supported  by  an  ovate-lanceolate 
bract.  Both  leaves  and  bracts  bear  external 
oleo-resin  glands  and  one-celled  curved  hairs, 
the  bases  of  which   are  enlarged   and  contain 
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cystoliths."  Br.  For  a  histological  descrip- 
tion of  the  leaf  by  A.  R.  L.  Dohme,  see  Proc. 
A.  Ph.  A.,  1897,  569. 

Indian  churrus  or  hasheesh  is  a  hard  resinous 
mass  of  a  greenish-gray  color,  containing  much 
gritty  earth,  and,  as  it  occurs  in  Egypt,  of  a 
feeble,  hemp-like  odor  and  taste.  Schlesinger 
found  in  the  leaves  a  bitter  substance,  chloro- 
phyll, green  resinous  extractive,  coloring  matter, 
gummy  extract,  extractive,  albumen,  lignin,  and 
salts.  The  plant  also  contains  volatile  oil  in 
very  small  proportion,  which  probably  has  nar- 
cotic properties.  The  resin  obtained  by  T.  & 
H.  Smith  of  Edinburgh,  in  1846,  has  been 
thought  to  be  the  active  principle,  and  re- 
ceived the  name  of  cannabin.  By  repeated  dis- 
tillation of  the  same  portion  of  water  from 
relatively  large  quantities  of  hemp  renewed  at 
each  distillation,  M.  J.  Personne  obtained  a 
volatile  oil,  of  a  stupefying  odor,  and  an  action 
on  the  system  such  as  to  dispose  him  to  think 
that  it  was  the  active  principle  of  the  plant. 
As  the  water  distilled  was  strongly  alkaline,  he 
supposed  that  his  volatile  principle  might  be 
a  new  alkaloid;  but  the  alkaline  reaction  was 
found  to  depend  on  ammonia;  and  the  liquid 
obtained  proved  to  be  a  volatile  oil.  lighter 
than  water,  of  a  deep  amber  color,  a  strong 
odor  of  hemp,  and  composed  of  two  distinct 
oils,  one  colorless,  with  the  formula  C18II20, 
the  other  a  hydride  of  the  fir^t.  C18II22.  which 
was  solid,  and  separates  from  alcohol  in  plate- 
like crystals.  For  the  former  Personne  pro- 
poses the  name  of  oannabene.  It  is  affirmed 
that  when  this  is  inhaled,  or  taken  into  the 
stomach,  a  singular  excitement  is  felt  through- 
out the  system,  followed  by  a  depression,  some- 
times amounting  to  syncope,  with  hallucinations 
which  are  generally  disagreeable,  but  an  action 
on  the  whole  slighter  and  more  fugitive  than 
that  of  the  resin.  The  various  Bubstanees  of 
alkaloidal  nature  that  have  been  described  by 
different  investigators  as  found  in  Indian  hem]) 
are  now  recognized  as  due  to  decomposition 
products  of  choline,  which  was  identified  as 
present  by  Jalms  (1>.  ./.  (3),  17,  1049).  Canna- 
bindun,  C8H12O,  is  a  dark  red  syrupv  liquid 
obtained  by  Robert  (Chem.  Ztg.,  1894,  741) 
from  Cannabis  Indica;  it  is  soluble  in  alcohol, 
ether  and  oils;  it  is  affirmed  to  be  narcotic  in 
doses  of  from  half  a  grain  to  two  grains 
(0.032  to  0.13  Gm.).  As  a  result  of  a 
reinvestigation  of  charras  (churrus)  from 
Indian  hemp,  Wood,  Spivev,  and  Easter- 
field  (J.  Chem.  8.,  vol.  lxix.  539)  have 
found  the  following  principles:  1,  a  terpene, 
boiling  between  150°  and  180°  C. ;  2,  a  sesqui- 
terpene, boiling  at  258°  to  259°  C. ;  3,  a  crys- 
talline paraffin  of .  probable  formula  C29H60, 
melting  at  63.5°  C;  and  4,  a  red  oil,  boiling 
at  2656  to  270°  C.  under  a  pressure  of  20  Mm, 
to  which  they  give  the  name  cannabinol,  and  the 
formula  C18H24O2.  This  latter  constituent  they 
consider  the  only  active  ingredient.  It  is  prob- 
ably the  same  substance  as  the  dark  red  syrup 
of  Robert,   mentioned   above   under   the   name 


cannabindon.  The  authors  found  that  canna- 
binol readily  underwent  superficial  oxidation, 
at  the  same  time  losing  its  toxic  activity. 
Famuleuer  and  Lyons  (A.  Pharm.,  1904)  be- 
lieve that  the  only  reliable  preparation  of  Can- 
nabis is  a  fluidextract  made  from  the  fresh 
drug.  I.  Roux  {A.  Pharm.,  18S7),  has  experi- 
mented upon  extracts  made  by  treating  purified 
extract  of  hemp  with  petroleum  benzin  and 
ether.  The  ether  extract  produced  insignificant 
results.  The  petroleum  extract  was  excitant 
and  convulsivant.  The  alcoholic  extract  was 
a  feeble  narcotic.  At  the  present  time  (1905) 
no  characteristic  alkaloid  is  believed  to  be 
present ;  the  volatile  oil,  found  in  small  quan- 
tity, is  not  the  active  principle.  The  resin 
li  cannabin  "  of  which  cannabinol  is  the  chief 
constituent,  appears  to  be  active.  Franks!  (A. 
E.  P.  P.,  1903,  p.  266)  claims  to  have  isolated 
the  active  principle  of  hashish  as  a  pure  and 
chemically  well  defined  body.  It  has  the  for- 
mula C21H30O2.  and  is  a  phenol-aldehyde.  It 
is  of  a  pale  yellow  color  and  of  a  thick  con- 
sistency. When  heated  it  hecomes  quite  fluid 
and  distils  at  215°  ('.  under  a  pressure  of  0.5 
Mm.  It  oxidizes  in  the  air.  acquiring  a  brown 
tint.  It  responds  to  Millon's  reaction,  and  can  be 
aeetyuzed,  showing  thus  its  phenol  character. 
Friinkel  proposes  that  the  name  cannabinol  bo 
given  to  it  and  that  the  term  pscudo-canna- 
liinol  he  given  to  the  inactive  substance  of 
Wood.  Spivey  and  Kasterfield. 

Uses. —  Extract  of  hemp  is  a  powerful  nar- 
cotic, causing  exhilaration,  intoxication,  delir- 
ious hallucinations,  and.  in  its  subsequent  action, 
drowsiness  and  stupor,  with  little  effect  upon 
the  circulation.  It  is  asserted  also  to  act  as  a 
decided  aphrodisiac,  to  increase  the  appetite, 
and  occasionally  to  induce  the  cataleptic  state. 
In  overdoses  it  may  produce  poisonous  effects. 
In  morbid  states  of  the  system  it  has  been  found 
to  cause  sleep,  lo  allay  spasm,  to  compose 
nervous  disquietude,  and  to  relieve  pain.  In 
respects  it  resembles  opium;  but  it  differs 
from  that  narcotic  in  not  diminishing  the  appe- 
tite, checking  the  secretions,  <<r  constipating 
the  bowels.  It  is  much  less  certain  in  its  effects, 
hut  may  sometimes  be  preferably  employed, 
when  opium  is  contra-indicated  by  its  nauseat- 
ing or  constipating  effects,  or  its  disposition  to 
produce  headache,  and  to  check  the  bronchial 
secretion.  The  complaints  in  which  it  has  been 
specially  recommended  are  neuralgia,  gout,  rheu- 
matism, tetanus,  hydrophobia,  epidemic  cholera, 
convulsions,  chorea,  hysteria,  mental  depression, 
delirium  tremens,  insanity,  and  uterine  hemor- 
rhage. Alexander  Christison  of  Edinburgh, 
affirms  that  it  has  the  property  of  hastening  and 
increasing  the  contractions  of  the  uterus  in 
delivery,  and  has  employed  it  with  advantage 
for  this  purpose.  It  acts  very  quickly,  and 
without  anaesthetic  effect.  It  appears,  however, 
to  exert  this  influence  only  in  a  certain  pro- 
portion of  casas.  {Ed.  Month.  Journ.  of  Med. 
Sci.,  xiii.  117;  xv.  124.)  According  to  C.  R. 
Marshall    (L.  L.,  i.,  1897;  also  J.  A.  M.  A., 
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Oct.  1S98),  cannabinol  acts  as  a  powerful 
hypnotic  upon  dogs  and  cats,  producing  also 
ataxia  and  other  evidences  of  action  upon  the 
nerve  centres.  Its  influence  upon  the  circula- 
tion was  found  to  be  very  feeble,  though  exces- 
sive doses  reduced  the  pulse  rate.  In  man, 
doses  of  from  one  and  a  half  to  two  grains  of 
cannabinol  produced  very  active  intoxication, 
with  symptoms  similar  to  those  caused  by  can- 
nabis indica.  The  strength  of  the  extract 
varies  much  as  found  in  commerce,  and  there- 
fore no  definite  dose  can  be  fixed.  When 
it  is  of  good  quality,  half  a  gram  or  a  grain 
(0.032  to  0.065  Gin.)',  will  affect  the  system,  while 
some  apparently  good  extracts  are  practically 
inert.  The  proper  plan  is  to  begin  with  one- 
quarter  grain  (0.016  Gm.),  repeated  at  intervals 
of  two,  three,  or  four  hours,  and  gradually  in- 
creased until  its  influence  is  felt,  and  the 
strength  of  the  parcel  employed  is  thus  ascer- 
tained. Afterwards  the  dose  should  be  regulated 
by  the  ascertained  strength;  but,  should  a  new 
parcel  be  employed,  the  same  caution  must  be 
observed  as  to  the  commencing  dose.  The  Br. 
tincture  is  prepared  by  dissolving  an  ounce  of 
the  extract  in  a  pint  (Imp.  meas.)  of  alcohol. 
A  dose  of  this,  equivalent  to  a  grain  of  the 
extract,  is  about  twenty  minims  (1.3  Cc), 
or  forty  drops.  The  inertness  of  much  of 
the  commercial  extract  Marshall  believes  to  be 
due  to  the  proneness  of  cannabinol  to  undergo 
oxidation.  Of  the  terpenes  of  cannabis  indica, 
Marshall  took  as  high  as  eight  minks  (0.5  Cc.) 
without  effect. 

Dose,  of  Indian  cannabis,  one  to  two  grains 
(0.065  to  0.13  Gm.). 

Off.  Prep. — Extractum  Cannabis  Indies,  U.  S., 
Br.;  Fluidextractum  Cannabis  Indicse,  U.  S.; 
Tinctura  Cannabis  Indicse,  U.  8.,  Br.  (from  ex- 
tract). 

CANTHARIS.  U.  S.,  Br. 

CANTHARIDES  [Blistering  Flies,  Spanish  Flies] 

(c&n'tha-rfe) 

"The  beetle,  Cantharis  vesicatoria  (Linn6) 
De  Geer.  thoroughly  dried  at  a  temperature  not 
exceeding  40°  C.  (104°  F.)."  U.  S.  "The 
dried  beetle,  Cantharis  vesicatoria,  Lair."     Br. 

Muscse  Hispanictf :  Cantharide.  Fr.  Cod. ;  Can- 
tharides.  P.  O. :  Spanische  Fllegen.  Katuharide. 
Cantharlden.  G. :  Oantaride,  Cautarella.  Mosca  dl 
Spagna.  It. ;  Cantaridina,  Sp. 

The  Br.  Add.  under  the  name  of  Mylabris 
recognizes  not  only  the  dried  beetle  Mylabris 
phalerata,  Pallas,  but  also  allows  the  use  in 
the  Colonies  of  other  species  of  the  genus, 
provided  that  they  yield  a  similar  proportion 
of  canthardin.1 


1  Ifulabris  of  the  Br.  Add.  Is  characterized  as 
"usually  an  inch  (twenty-five  millimetres)  or  rather 
more  long,  and  three-eighths  of  an  inch  (nine  milli- 
metres) broad;  with  two  long  elytra,  each  three  times 
as  long  as  broad,  black  with  two  broad  wavy  trans- 
verse orange-colored  bands  and  a  large  orange-col- 
ored  spot    at   the   base   of   each ;    one    pair   of    brown 


The  term  Cantharis  was  employed  by  the 
ancient  Greek  writers  to  designate  many  cole- 
opterous insects  or  beetles.  Linnaeus  gave  the 
title  to  a  genus  not  including  the  official 
blistering  insect,  and  placed  this  in  the 
genus  Meloe,  which,  however,  has  been  since 
divided  into  several  genera.  Geoffrey  made  the 
Spanish  fly  (beetle)  the  prototype  of  a  new 
genus,  Cantharis,  substituting  Cicindela  as  the 
title  of  the  Linnaean  genus.  Fabricius  altered 
the  arrangement  of  Geoffrey,  and  substituted 
Lytta  for  Cantharis  as  the  generic  name.  The 
former  was  adopted  by  the  London  College,  and 
at  one  time  was  in  extensive  use;  but,  the  latter, 
baring  been  restored  by  Latreille,  is  now 
recognized  in  the  British  and  L".  S.  Pharmaco- 
poeias, and  is  universally  employed.  By  this 
naturalist  the  vesicating  insects  were  grouped 
in  a  small  tribe,  corresponding  very  nearly  with 
the  Linnaean  genus  Meloe,  and  distinguished  by 
the  title  Cantharides.  This  tribe  he  divided  into 
eleven  genera,  among  which  is  Cantharis.  Two 
others  of  these  genera,  Meloe  properly  so  called, 
and  Mylabris,  have  been  employed  as  vesica- 
tories.  Mylabris  cichorii  is  thought  to  be  one 
of  the  insects  described  by  Pliny  and  Dios- 
corides  under  the  name  of  cantharides,  and  is  to 
this  day  employed  in  Italy.  Greece,  the  Levant, 
and  Egypt ;  and  another  species,  M.  pustulata, 
is  used  for  the  same  purpose  in  China.  W.  R. 
Warner  has  found  500  parts  of  M.  cichorii  to 
yield  2.13  parts  of  cantharidin,  which  somewhat 
exceeds  the  yield  of  Spanish  tlies  (A.  J.  P., 
xxriii.  195)  :  and  R.  Wolff  has  obtained  by 
ethereal  extraction  more  than  1  parts  of  can- 
tharidin in  500  of  the  Lytta  aspersa  of  Buenos 
Ayres.  The  If.  cichorii  has  been  recently  im- 
ported to  some  extent  under  the  name  of 
Chinese  blistering  fly.  It  is  black,  with  the 
powder  blackish  gray  and  free  from  shining 
particles;  it  yielded  to  Maisch  {Proc.  A.  Ph.  A., 
1S72)  1.016  per  cent.,  and  to  L.  Fahnestock 
1.25  per  cent.,  of  cantharidin  {A.  J.  P..  1879). 
For  further  account  of  non-official  blistering 
beetles,  the  reader  is  referred  to  the  foot  nolo, 
page  2S4. 

Cantharis  vesicatoria  (L.),  De  Geer,  Lair.. 
Gen.  Crust,  et  Insect.,  ii.  p.  220.— This  beetle  is 
from  six  to  ten  lines  in  length,  by  two  or  three 
in  breadth,  and  of  a  shining,  golden-green  color. 
The  head  is  large  and  heart-shaped,  bearing 
two  thread-like,  black,  jointed  feelers;  the 
thorax  short  and  quadrilateral;  the  wing- 
sheaths  long  and  flexible,  covering  brownish 
membranous  wings.  When  alive,  the  Spanish 
flies  have  a  strong,  penetrating,  fetid  odor, 
compared  to  that  of  mice,  by  which  swarms 
of  them  may  be  detected  at  a  considerable  dis- 


membranous  wings."  Of  Mylabris  there  have  been 
used  a  Vinegar,  (Acetum  Mulabridis.  Br.  Add.  two 
ounces  to  one  pint);  a  Warming  Plaster  {Bmplaa- 
trum  Colefaotena,  Br.  Add.);  a  Plaster  (Bmplaetntm 
Mulabridis.  Br.  Add.)  :  and  a  Blistering  Liquid 
\l.iquor  EpispastiOtU  M iilabridis.  Br.  Add.  ten  ounces 
to  one  pint),  and  an  Ointment  (Unguentnm 
Mulabridis.  Br.  Add.  one  ounce  to  teu  ounces)  : 
evidently  substituted  for  the  corresponding  prepara- 
tions of"  cantharides. 
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tance.  They  attach  themselves  preferably  to 
certain  trees  and  shrubs,  such  as  the  white 
poplar,  privet,  ash,  elder,  and  lilac,  upon  the 
leaves  of  which  they  feed.  They  are  most  abun- 
dant in  Spain,  Italy,  and  Southern  France, 
but  are  found  also  in  all  the  temperate  parts 
of  Europe,  and  in  Western  Asia.  According 
to  the  researches  of  Liehtenstein,  the  eggs  are 
laid  by  the  female  in  the  latter  part  of  June  in 
small  cylindrical  holes  made  in  the  ground. 
A  week  later  the  larvae  hatch  out.  They  are  a 
millimeter  long,  with  two  long  caudal  threads, 
and  of  a  brown  color.  After  many  efforts, 
Liehtenstein  succeeded  in  getting  them  to  feed 
on  the  honey  contained  in  the  stomach  of  bees. 
In  a  few  days  they  changed  into  milk-white 
larva?,  and  about  a  month  after  this  buried 
themselves  in  the  ground,  to  assume  the  chry- 
salis stage  and  to  hatch  out  the  following  spring 
as  perfected  beetles.  In  the  wild  state  the 
larva?  are  said  to  crawl  up  flowers  and  attach 
themselves  to  bees  or  other  hymenopterous 
insects;  carried  by  the  bee  to  the  hive,  the 
larva?  feed  upon  the  young  bees  and  the  honey 
and  bee-bread  stored  up  for  use.  The  beetles 
usually  make  their  appearance  in  swarms  upon 
the  trees  in  May  and  June,  when  they  are  col- 
lected. 

The  time  preferred  for  this  purpose  is 
in  the  morning,  at  sunrise,  when  they  are 
torpid  from  the  cold  of  the  night,  and  easily 
let  go  their  hold.  Persons  with  their  laces  pro- 
tected by  masks,  and  their  hands  with  gloves, 
shake  the  trees,  or  beat  them  with  poles;  and 
the  insects  an  received  as  they  fall  upon  linen 
cloths  spread  underneath.  They  are  then 
plunged  into  vinegar  diluted  with  water,  or 
exposed  in  sieves  to  the  vapor  of  boiling  vine- 
gar, and,  having  been  thus  deprived  of  life,  are 
dried  either  in  the  sun.  or  in  apartments  heated 
by  stoves.  This  mode  of  killing  the  flies  by 
the  steam  of  vinegar  is  as  ancient  as  the  times 
of  Dioscorides  and  Pliny.  In  some  places  they 
are  gathered  by  smoking  the  trees  with  burning 
brimstone.  It  has  been  proposed  by  Lutrand 
to  destroy  them  by  the  vapor  of  chloroform. 
When  perfectly  dry,  they  are  introduced  into 
casks  or  boxes  lined  with  paper  and  carefully 
closed,  so  as  to  exclude  as  much  as  possible  the 
atmospheric  moisture.  According  to  Neutwich, 
the  young  fly  has  no  vesicating  power  (P.  J., 
Nov.'  and  Dec,  1870,  p.  S55) ;  but  this  is  denied 
by  H.  Beauregard.     (Ibid.,  xv.  873.) 

Cantharides  come  chiefly  from  Spain,  Italy, 
Sicily,  and  other  parts  of  the  Mediterranean. 
Considerable  quantities  are  also  brought  from 
St.  Petersburg,  derived  originally,  in  all  prob- 
ability, from  the  southern  provinces  of  Russia, 
where  the  insect  is  very  abundant.  The  Rus- 
sian flies  are  most  esteemed.  They  may  be  dis- 
tinguished by  their  greater  size,  and  their  color 
approaching  to  that  of  copper. 

In  the  United  States  are  several  species  of 
Cantharis,  which  have  been  employed  as  substi- 
tutes for  C.  vesicatoria  and  found  equally 
efficient;  but  none  of  them  are  now  recognized 


by  the  U.  S.  Pharmacopoeia,  even  C.  vittata, 
which  was  at  one  time  official,  having  been  dis- 
carded.1 


1  Blistering  Beetles  not  official.  1.  Cantharis  vittata. 
Latreille,  Gen.  Crust,  ct  Insect.;  Durand,  A.  J.  P.,  ii. 
274,  fig.  4. — The  "potato  fly"  is  rather  smaller  than 
C.  vesicatoria,  which  it  resembles  in  shape.  Its  length 
is  about  six  lines.  The  head  is  light  red,  with  dark 
spots  upon  the  top ;  the  feelers  are  black ;  the  elytra 
or  wing-cases  are  black,  with  a  yellow  longitudinal 
stripe  in  the  centre,  and  with  a  yellow  margin  ;  the 
thorax  is  also  black,  with  three  yellow  lines ;  and  the 
abdomen  and  legs,  which  have  the  same  color,  are 
covered  with  a  cinereous  down.  It  inhabits  chiefly 
the  potato  vine,  and  appears  about  the  end  of  July  or 
beginning  of  August,  in  some  seasons  very  abundantly. 
It  is  found  on  the  plant  in  the  morning  and  evening, 
but  during  the  heat  of  the  day  descends  into  the  soil. 
The  insects  are  collected  by  shaking  them  from  the 
plant  into  hot  water,  and  are  afterwards  carefully 
dried  in  the  sun.  They  are  natives  of  the  Middle  and 
Southern  States.  This  species  of  Cantharis  was  first 
described  by  Fabricius  in  the  year  1781,  and  was 
introduced  to  the  notice  of  the  profession  by  Isaac 
Chapman  of  Buck3  County,  Pennsylvania,  who  found 
it  equal  if  not  superior  to  the  Spanish  fly  as  a  vesi- 
catory. The  testimony  of  Chapman  has  been  corrob- 
orated by  that  of  many  other  practitioners.  It  may 
be  applied  to  the  same  purposes  treated  in  the  same 
manner,  and  given  in  the  same  dose  as  the  foreign 
Insect.  W.  R.  Warner  obtained  1.99  parts  of  can- 
tharidln  from  .%(•()  parts  of  this  beetle,  but  by  im- 
proved methods  Fahncstock  procured  1%  per  cent,  of 
the  active  principle.  (A.  J.  P.,  xxviil.  11)5;  li.  298.) 
According  to  the  researches  of  Jos.  Lcidy,  the  vesi- 
cating principle  resides  in  the  blood,  the  eggs,  and  a 
peculiar  fatty  matter  of  certain  accessory  glands  of 
the  generative  apparatus  (A.J.  M.S..  Jan.  1869,  p.  60)  ; 
while  H.  Beauregard  (P.  J.,  xv.  s?:{)  found  that  the 
blood,  the  seminal  vesicles  of  the  male,  the  eggs,  and 
all  parts  of  the  generative  organs  of  the  female  are 
active.  This  Insect  must  not  he  confounded  with  the 
"potato  bog"  the  Colorado  potato  beetle  {Doryphora 
<U<t  mlincala)  which  has  proved  so  destructive  to 
potato  plants,  and  which  according  to  the  researches 
of  L.  DemhinskI  (A.  J.  P.,  177,  p.  050)  contains  no 
cantharldln. 

2.  Cantharis  cincna.  Latreille,  Qcn.  Crust,  et  In- 
sect.: Durand,  .1.  J.  P.,  II.  274,  fig.  5. — The  ash-colored 
cantharis  closely  resembles  the  preceding  species  in 
figure  and  size,  but  differs  from  it  In  color.  The 
elytra  and  body  are  black  without  the  yellow  stripes 
that  characterizes  ('.  vittata,  and  are  entirely  covered 
with  a  short  and  dense  ash-colored  down,  which  con- 
ceals the  proper  color  of  the  insect.  The  feelers  are 
black,  and  the  first  and  second  Joints  are  very  large 
in  the  male.  This  species  also  inhabits  the  potato 
plant,  and  is  occasionally  found  on  other  plnnis,  us 
the  Fngllsh  bean  and  wild  indigo.  It  is  a  native  of 
the  Northern  and  Middle  Slates.  Illiger  In  1801  dls- 
covered  Its  vesicating  properties;  but  Gorham  was 
first  to  call  public  attention  particularly  to  the  sub- 
ject, and  to  the  fact  of  its  equality  in  all  respects 
with  the  potato  fly,  in  a  communication  addressed,  In 
the  year  1808,  to  the  Medical  Society  of  Massa- 
chusetts. 

3.  Cantharis  tnarginata.  Latreille,  Oen.  Crust,  et 
Insect.  ;  Durand,  A.  J.  P.,  ii.  274,  fig.  0. — This  is  some- 
what larger  than  C.  vittuta,  and  or  a  different  shape. 
The  elytra  are  black,  with  the  suture  and  margin 
ash-colored.  The  head,  thorax,  and  abdomen  are 
black,  but  nearly  covered  with  an  ash-colored  down; 
and  on  the  upper  part  of  the  abdomen,  under  the 
wings,  are  two  longitudinal  lines  of  a  bright  clay 
color.  The  insect  is  usually  found,  In  the  latter  part 
of  summer,  upon  different  species  of  Clematis,  and  fre- 
quents especially  the  lower  branches  which  trail  along 
the  ground.  Woodhouse  of  Philadelphia,  first  ascer- 
tained its  vesicating  properties  ;  but  ft  had  previously 
been  described  by  Fabricius  as  a  native  of  the  Cape 
of  Good  Hope.  Harris  of  Massachusetts,  found  it  as 
efficient  as  any  other  species. 

4.  Cantharis  atrata.  Latreille.  Oen.  Crust,  et  In- 
sect.; Durand,  A.  J.  P..  II.  274,  fig.  7. — The  black 
cantharis  is  smaller  than  the  Indigenous  species 
already  described,  but  resembles  C.  marginata  In 
figure.  Its  length  Is  only  four  or  five  lines.  It  is 
distinguished  by  its  size,  and  its  uniform  black  color. 
It  frequents  more  especially  the  different  species  of 
Aster  and  Solldago.  though  It  Is  found  also  on  Pru- 
nella vulgaris,  Ambrosia  triflda.  and  some  other 
plants.  Durand  met  with  considerable  numbers  of 
this  insect  near  Philadelphia,  in  the  month  of  Sep- 
tember :  and  they  continued  to  appear  till  the  middle 
of  October.     They  are  common   in  the  Northern   and 
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Properties. — "From  18  to  25  Mm.  long, 
about  6  Mm.  broad;  flattish-cylindrical,  with 
filiform  antennae;  black  in  the  upper  part,  with 
two  long  wing-sheaths,  and  ample  membranous, 
transparent,  brownish  wings;  elsewhere  of  a 
shining  coppery-green  color;  odor  strong  and 
disagreeable;  taste  slight,  afterwards  acrid.  The 
powder  is  grayish-brown,  with  shining  green 
particles,  and  contains  few  or  no  hairs;  ash  not 
more  than  8  percent."  U.  S.  Dried  Spanish 
flies  preserve  the  form  and  color,  and,  to  a 
certain  extent,  the  disagreeable  odor,  of  the 
living  insect.  They  have  an  acrid,  burning,  and 
urinous  taste.  Their  powder  is  of  a  grayish- 
brown  color,  interspersed  with  shining  green 
particles,  which  are  the  fragments  of  the  feet, 
head,  and  wing-cases.  If  kept  perfectly  dry, 
in  well-stoppered  glass  bottles,  they  retain  their 
activity  for  a  great  length  of  time.  A  portion 
which  had  been  preserved  by  Van  Swieten  for 
thirty  years,  in  a  glass  vessel,  was  found  still 
to  possess  vesicating  properties.  But  exposed 
to  a  damp  air  they  quickly  undergo  putrefac- 
tion, and  this  change  takes  place  more  speedily 
in  the  powder.  Hence  the  insects  should  either 
be  kept  whole,  and  powdered  as  they  are  wanted 

Middle  States,  but  are  not  confined  exclusively  to  this 
country,  being  found  also  in  Barbary.  Oswood  and 
Harris  of  New  England,  satisfactorily  ascertained 
their  vesicating  powers.  They  are  probably  identical 
wirh  the  insect  noticed  as  vesicatory  by  Woodhouse, 
under  the  name  of  Meloe  niger. 

5.  Cantharis  vulnerata.  Harrison  Allen,  Medical 
Zoology,  1st  ed.,  p.  150. — Geo.  H.  Horn  states  that 
this  is  so  abundant  upon  the  Pacific  coast  that  he  has 
often  seen  bushels  of  the  insects  covering  the  ground. 
It  has  a  black  body,  an  orange-colored  head,  some- 
times with  a  broad  black  stripe  down  the  middle,  and 
black  wing-cases.  Horn  found  it  medicinally  very 
active,    as    was    also    the    less    plentiful    C.    melwna. 

Several  other  species  have  been  discovered  in  the 
Unites  States,  but  not  yet  practically  employed. 
Among  these  are  C.  wneas,  a  native  of  Pennsylvania, 
discovered  by  Say ;  C.  politus  and  C.  aszelianus,  in- 
habiting the  Southern  States  ;  C.  nuttalli,  a  large  and 
beautiful  insect  of  Missouri,  first  noticed  by  Nuttall, 
and  said  to  surpass  the  Spanish  fly  in  magnitude  and 
splendor  ;  and  C.  alhida,  another  large  species,  found 
by  Say  near  the  Rocky  Mountains.  Of  these,  C. 
nuttalli  (Lytta  nuttalli,  Say,  Am.  Entomol.,  i.  9t  bids 
fair,  at  some  future  period,  to  be  an  object  of  im- 
portance in  the  western  section  of  the  country.  The 
head  is  of  a  deep  greenish  color,  with  a  red  spot  in 
front ;  the  thorax  is  of  a  golden  green  ;  the  elytra  red 
or  golden  purple  and  somewhat  rugose  on  their  outer 
surface,  green  and  polished  beneath  ;  the  feet  black  ; 
the  thighs  blue  or  purplish.  The  exploring  party 
under  Colonel  Long  ascertained  the  vesicating  powers 
of  this  insect.  It  was  found  on  the  plains  of  the 
Missouri,  feeding  on  a  scanty  grass.  In  one  spot  it 
was  so  numerous  as  to  be  swept  away  by  bushels,  in 
order  that  a  place  might  be  cleared  for  encamping. 
There  are  also  a  number  of  beetles  found  in  the 
United  States  which  are  plentiful  enough  to  be  ca- 
pable of  affording  a  commercial  article,  and  which  are 
so  closely  allied  to  the  genus  Cantharis  as  to  render 
it  probable  that  they  possess  blistering  properties. 
For  an  account  of  the  more  important,  see  Proc.  A.  Ph. 
A.,  1876,  p.  506. 

Mylabris  bifasciata  and  M.  lunata,  said  to  be 
common  South  African  beetles  used  by  the  natives 
for  producing  vesication,  have  appeared  in  the  London 
market.  They  yielded  to  J.  Oldham  Braithwaite  from 
1.09  to  1.02  per  cent,  of  cantharidin.  Meloe  pro- 
scarabrrus  and  M.  majalis  have  been  occasionally  sub- 
stituted for  cantharides  in  Europe,  and  If.  trianthemm 
is  used  in  the  upper  provinces  of  Hindostan.  J.  O. 
Braithwaite  found  the  Mylabris  bifasciata  of  the  Cape 
of  Good  Hope  extremely  rich  In  cantharidin,  while 
its  co-dweller,  M.  lineata,  contained  but  little.  (P.  J., 
xviii.  246.^  Heuchys  sanguinea,  or  "Chinese  can- 
thariflps"  of  the  London  market,  does  not  contain  can- 
tharidin. (J.  Moss,  P.  J.,  xvii.  845.1  Epicauta  aor- 
hami  is  said  to  be  used  in  Japan  as  a  cantharidal 
beetle.     Ph.  Ztg.,  March,   1891. 


for  use,  or,  if  kept  in  powder,  should  be  well 
dried  immediately  after  pulverization,  and  pre- 
served in  air  tight  vessels.     They  should  never 
be  purchased  in  powder,  as,  independently  of 
the  consideration  just  mentioned,  they  may  in 
this    state    be    more    easily    adulterated.     But, 
however  carefully  managed,  cantharides  are  apt 
to   be   attacked   by   mites,   which   feed   on  the 
interior  soft  parts  of  the  body,  reducing  them 
to  powder,  while  the  hard  exterior  parts  are  not 
affected.     An  idea  was  at  one  time  prevalent 
that  the  vesicating  property  of  the  insect  was 
not  injured  by  the  worm,  which  was  supposed  to 
devour  only  the  inactive  portion.     But  this  has 
been  proved  to  be  a  mistake.   Farines,  an  apoth- 
ecary of  Perpignan,   has   satisfactorily  shown 
that,  though  the  hard  parts  left  by  these  mites 
possess  some  vesicating  power,  and  the  powder 
produced   by   them    still   more,   yet   the   sound 
flies  are  much  stronger  than  either.     Camphor, 
which  has  been  recommended  as  a  preservative, 
does  not  prevent  the  destructive  agency  of  the 
worm.     It    appears    from   the    experiments   of 
Xivet  that,  though  camphor  does  not  preserve 
the  entire  fly  from  the  attacks  of  the  larvae  of 
the  Anthrenus,  it  actually  destroys  the  mites  of 
the  Cantharis  so  often  found  in  the  powder,  and 
may,  therefore,  be  introduced  with  advantage,  in 
small  lumps,  into  bottles  containing  powdered 
cantharides.   (/.  P.  C,  xix.  604.)     Ammonium 
carbonate  has  also  been  recommended  as  a  pre- 
servative.    Pereira  has  found  that  a  few  drops 
of  strong  acetic  acid,  added  to  the  flies,  are  very 
effectual.    Among  the  best  means  of  preserving 
them,  whether  whole  or  in  powder,  is  the  appli- 
cation of  the  process  of  Apert,  which  consists  in 
exposing  them  for  half   an   hour,   confined  in 
glass  bottles,  to  the  heat  of  boiling  water,  which 
destroys  the  eggs  of  the  insect,  without  impair- 
ing the  virtues  of  the  flies.    (Ibid.,  xxii.  246.) 
Of  course  the  access  of  water  to  the  flies  should 
be    carefully    avoided.      Lutrand    recommends 
chloroform    as    the    best    preservative    that    he 
has  tried.  (J.  P.  C,  xviii.  214.)     We  have  little 
doubt   that   exposure,   in   a   confined  vessel,  to 
the  vapor  of  phenol,  would  be  a  perfect  pro- 
tection against  all  forms  of  insect  life.     It  is 
stated  by  Farines  that  when  the  flies  are  de- 
stroyed   by    the    vapor    of    pyroligneous    acid, 
instead   of   common   vinegar,   they   acquire   an 
odor  which   contributes   to   their   preservation. 
Cantharides  will  bear  a  very  considerable  heat 
without  losing  the  brilliant  color  of  their  elytra ; 
nor  is  this   color  extracted  by  water,  alcohol, 
ether,   or   the  oils,   so   that   the   powder   might 
be  deprived  of  all  its  active  principle  and  yet 
retain   the   exterior  characters  unaltered.     The 
wing  cases  resist  putrefaction  for  a  long  time, 
and  the  shining  particles  have  been  detected  in 
the  human  stomach  months  after  interment. 

So  early  as  1778,  Thouvenel  attempted  to 
analyze  cantharides,  and  the  attempt  was  re- 
peated by  Beaupoil  in  1803;  but  no  very  inter- 
esting or  valuable  result  was  obtained  until 
1810.  when  Robiquet  discovered  in  them  a 
crystalline   substance,  which  proved  to  be  the 
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vesicating  principle  of  the  insect  and  received 
the  name  of  cantharidin.  The  constituents,  ac- 
cording to  Robiquet,  are —  1,  a  green  oil,  in- 
soluble in  water,  soluble  in  alcohol,  and  inert 
as  a  vesicatory;  2,  a  black  matter,  soluble  in 
water,  insoluble  in  alcohol,  and  inert;  3,  a  yel- 
low viscid  matter,  soluble  in  water  and  alcohol, 
and  without  vesicating  powers;  4,  cantharidin; 
5,  a  fatty  matter,  insoluble  in  alcohol;  6,  cal- 
cium and  magnesium  phosphates,  acetic  acid, 
and,  in  the  fresh  insect,  a  small  quantity  of  uric 
acid.  Orfila  afterwards  discovered  a  volatile 
principle,  upon  which  the  fetid  odor  of  the  fly 
depends.  It  is  separable  by  distillation  with 
water.  Dragendorff  has  found  a  volatile  prin- 
ciple which  acts  on  the  system  in  the  same  man- 
ner as  cantharidin.  When  powdered  flies  are 
moistened  with  water  and  distilled,  the  part 
which  passes  over,  at  or  below  100°  ('.  (212 
P.),  contains  this  principle.  (Client.  Xeivs, 
May  31,  18(>7.)  That  the  green  coloring  mat- 
ter is  chlorophyll  seems  to  be  shown  by  the 
experiments  of  Pocklington,  who  (/•*.  ./.,  [3], 
iii.  p.  681)  found  that  when  eantharidee  was 
treated  with  alcohol,  ether,  and  carbon  disul- 
phide,  the  solutions  yielded  absorption  spectra 
agreeing  with  that  of  chlorophyll.  Cantharidin 
exists  in  commercial  eantharidee  to  the  extent 
of  from  0.6  U)  0.9  per  cent.  (See  also  Ph.  Cen- 
tralh.,  1901,  674.)  K.  Dietericb  prepares  can- 
tharidin by  macerating  "lOOO  parts  of  coarsely 
powdered  eantharides  in  1500  parte  of  acetic 
ether  mixed  with  20  parts  of  sulphuric  acid; 
alter  adding  4(1  para  of  barium  carbonate  to 
neutralize  the  excess  of  sulphuric  acid,  the  mix- 
ture is  exhausted  with  acetic  ether  in  an  ex- 
traction apparatus,  the  liquid  is  distilled,  and 
the  residue,  consisting  of  cantharidin,  resin, 
fat,  etc.,  is  set  aside  for  eight  "lays  to  allow 
the  cantharidin  to  crystallize;  200  parts  of  pe- 
troleum benzin  (sp.  gr.  0.740)  are  then  added. 
gently  heated  in  order  to  dissolve  the  fatty  mat- 
ter, the  liquid  filtered,  and  the  cantharidin 
washed  with  petroleum  ben/.in  and  recrystallized 
from  its  solution  in  90  per  cent.  alcdhoL  If  per- 
fectly pure  cantharidin  is  needed,  the  canthari- 
din may  be  dissolved  in  acetic  ether  or  chloro- 
form and  the  solution  passed  through  animal 
charcoal,  filtered,  and  allowed  to  crystallize. 
(J.  P.  C,  1893,  375.)  For  assav  of  eantharides 
for  cantharidin  see  P.  /.,  1903,  558  and  783. 

Cantharidin  is  in  the  form  of  white  crystal- 
line scales,  of  a  shining  micaceous  appearance, 
inodorous,  tasteless,  almost  insoluble  in  water 
and  in  cold  alcohol,  but  soluble  in  ether,  chloro- 
form, benzene,  the  oils,  and  in  hot  alcohol  and 
acetic  acid,  which  deposit  it  upon  cooling.  Ac- 
cording to  Procter  it  is  insoluble  in  water. 
Cold  alcohol  dissolves  it  slightly,  hot  alcohol 
freely.  It  is  more  soluble  in  ether,  which  also 
dissolves  it  more  freely  hot  than  cold.  Chloro- 
form, cold  or  hot,  is  its  best  solvent ;  and  acetone 
ranks  next  to  it  in  this  respect.  Olive  oil,  at 
250°  F.,  dissolves  one-twentieth  of  its  weight, 
and  oil  of  turpentine,  boiling  hot,  one-seven- 
tieth ;  and  both  deposit  the  <rreater  portion  on 


cooling.  The  olive  oil  solution  after  deposition 
vesicates,  the  terebinthinate  does  not.  Strong 
acetic,  sulphuric,  and  nitric  acids  dissolve  it, 
with  the  aid  of  heat,  and  deposit  it  unchanged 
on  cooling.  It  is  also  dissolved  by  solutions  of 
potassium  or  sodium  hydroxide,  and  to  a  small 
extent  by  a  strong  solution  of  ammonia.  (A.  J. 
P.,  xxiv.  296.)  Formic  acid  is  said  to  be  the 
best  solvent.  Somewhat  different  results  in  re- 
lation to  the  solubility  of  cantharidin  have  been 
obtained  by  M.  E.  Rowan.  Careful  experimen- 
tation with  distilled  water  showed  that,  when 
agitated  for  eight  days  at  ordinary  tempera- 
tures with  pure  cantharidin,  it  was  capable  of 
dissolving  0.0266  per  cent,  of  that  principle; 
boiling  water  dissolves  0.297  per  cent. ;  boiling 
alcohol  (99°  Tralles)  2.168  per  cent.  {J.  P.  C., 
.Mai.  1873,  409.)  It  fuses  at  210°  C.  (410°  F.), 
i-  volatilizable  by  heat  without  decomposition, 
and  its  vapor  condenses  in  acicular  ciystals. 
As  determined  by  the  experiments  of  Wm.  A. 
Ghiy,  the  subliming  heat  of  isolated  cantharidin 
is  100°  C.  (212°  F.),  or  the  temperature  of  boil- 
ing water.   (P.  J.,  Feb.  1868,  373.) 

According  to  Biasing  and  Dragendorff,  can- 
tharidin, C10H12O4.  is  capable  of  combining 
with  water,  and  thus  becomes  cantharidic  acid, 
CioIImOs,  and  in  this  state  forms  definite  com- 
pounds with  bases,  such  as  K2C10II12O5  and 
XaaCiolliaOsy.  which  are  crystallizable.  These 
may  be  obtained  by  beating  cantharidin  with 
an  alkaline  hydroxide  solution.  (./.  P.  C,  Janv. 
1868,  7!».)  Cantharidin  itself  has  been  found 
to  combine  like  an  acid  with  the  salifiable  and 
earthy  bases,  forming  soluble  compounds  with 
potassium,  sodium,  and  lithium  hydroxid"s, 
salts  of  very  sparing  solubility  with  baryta, 
strontia.  ami  lime,  and  with  magnesia  a  salt 
which,  though  feebly  soluble  in  water  (100 
parts  of  water  dissolving  only  0.21  of  the  salt) 
(see  /'.  •/..  March  L3,  1880),  is  much  more. 
largely  dissolved  in  cold  than  in  hot  water,  and 
in  eoU  than  in  hot  alcohol.  Cantharidin  IS 
therefore  recognized  as  the  lactone  or  inner 
anhydride  of  cantharidic  acid.  The  potassium 
salt  crystallizes  with  3  molecules  of  water,  and 
is  soluble  in  25  parte  of  water.  On  the  addi- 
tion of  strong  acids  to  this  solution,  cantharidic 
acid  is  not  precipitated,  as  might  be  expected, 
but  the  lactone  cantharidin.  This  potassium 
salt  has  been  recommended  by  Liebreich  for 
use  in  subcutaneous  injections  in  cases  of 
phthisis,  but  is  of  very  doubtful  value.  The 
most  satisfactory  test  of  cantharidin  is  its  vesi- 
cating property.  Notwithstanding  the  insolu- 
bility of  this  principle  in  water  and  cold  alcohol, 
the  decoction  and  tincture  of  eantharides  have 
the  medicinal  properties  of  the  insect;  and 
Lewis  ascertained  that  both  the  aqueous  and 
alcoholic  extracts  act  as  effectually  in  exciting 
vesication  as  do  the  flies  themselves,  while  the 
residue  is  in  each  case  inert.  Cantharidin  con- 
sequently exists  in  the  insect  so  combined  with 
the  yellow  matter  as  to  be  rendered  soluble  in 
water  and  cold  alcohol.  If,  as  stated  by  E. 
Dieterich   (1883).  formic  acid  is  present  in  the 
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Spauish  fly,  it  is  probable  that  the  solution  of 
the  cantharidin  is  due  to  its  presence.  He 
also  showed  that  cantharidin  was  not  volatilized 
with  the  vapor  of  benzin,  a  fact  which  may 
prove  useful  in  preparing  blistering  plasters 
coated  with  a  benzin  solution  of  cantharidin. 
(Ph.  Centralh.,  1901,  464.)  H.  G.  Greenish 
calls  attention  to  the  fact  that  much  loss  of 
cantharidin  takes  place  in  making  the  various 
pharmaceutical  preparations,  through  insuffi- 
cient exhaustion  by  the  use  of  the  ordinary  sol- 
vents. He  obtained  0.822  per  cent,  of  can- 
tharidin from  exhausted  residues.  Homolka 
records  (Ber.  d.  Chem.  Ges.,  xix.  1082),  the  re- 
sults of  an  investigation  of  the  chemical  de- 
compositions of  cantharidin. 

Adulterations. — These  are  not  common.  Oc- 
casionally other  insects,  or  even  beads,  are 
added,  purposely,  or  through  carelessness. 
These  may  be  readily  distinguished  by  their  ap- 
pearance. Flies  exhausted  of  their  cantharidin 
are  sometimes  substituted  for  the  genuine  drug. 
They  are  worthless,  and  are  to  be  distinguished 
by  their  lack  of  substance  and  their  yielding 
a  nearly  colorless  ethereal  tincture.  Pereira 
states  that  powdered  flies  are  sometimes  adul- 
terated with  euphorbiuin.  According  to  the  re- 
searches of  Fahnestock  (A.  J.  P.,  1879,  p.  298), 
age  destroys  the  activity  of  the  drug  without 
of  necessity  impairing  its  physical  appearance. 

The  percentage  of  cantharidin  found  in  can- 
tharides  furnishes  the  best  test  of  their  virtues. 
Wm.  Procter  succeeded,  by  means  of  chloro- 
form, in  isolating  cantharidin  with  great 
facility.  He  treated  the  flies  with  chloroform 
by  percolation,  displacing  the  last  portion  by 
means  of  alcohol,  and  allowing  the  resulting 
solution  to  evaporate  spontaneously.  Can- 
tharidin is  thus  obtained  in  crystals  mixed 
with  the  green  oil,  the  greater  portion  of  which 
may  be  removed  by  bibulous  paper.  The 
residuary  crystals  are  dissolved  in  a  mixture 
of  ether  and  alcohol,  which,  by  the  spontaneous 
evaporation  of  the  ether,  yields  the  cantharidin 
nearly  pure.  Mortreux,  having  ascertained 
that  the  cantharidin  is  insoluble  in  carbon  disul- 
phide,  proposed  to  use  this  fluid  for  removing 
the  fatty  matter  associated  with  the  cantharidin 
crystals  obtained  by  the  use  of  chloroform.  He 
employed  the  same  liquid  in  estimating  the  pro- 
portion of  cantharidin,  which  he  found  to  be 
about  20  centigrammes  for  40  grammes  of  the 
flies,  or  half  of  one  per  cent.  (J.  P.  C,  3e  ser., 
xlvi.  33,  1864.)  Wittstein  obtains  it  by  digest- 
ing coarsely  powdered  flies  repeatedly  with 
water,  straining  through  linen  and  expressing, 
allowing  the  liquid  to  settle  for  a  day,  separat- 
ing the  supernatant  oil,  adding  a  little  wood 
charcoal,  evaporating  to  dryness,  treating  the 
residue  with  ether  so  long  as  the  solution  affords 
a  laminated  substance  on  evaporation,  evap- 
orating the  ethereal  solution,  treating  the 
residue  with  cold  alcohol  of  80  per  cent,  for 
one  day  with  frequent  shaking,  and  finally  dry- 
ing the  scales.  (See  A.  J.  P.,  xxviii.)  Williams 
has  obtained  it  by  moans  of  benzene.     (Ibid., 


xxvi.)  For  a  method  of  assaying  cantharides 
and  its  official  preparations  by  H.  G.  Greenish 
and  Harold  Wilson,  see  P.  J.,  1898,  255,  or 
Am.  Drug.,  1898,  224. 

Uses.— Internally  administered,  cantharides 
is  a  powerful  irritant,  with  a  peculiar  direction 
to  the  urinary  and  genital  organs.  Genito- 
urinary irritation  is  ordinarily  the  first  symp- 
tom produced  by  small  doses  of  cantharides, 
and,  if  the  dose  has  been  large  enough,  it  may 
amount  to  violent  strangury,  attended  with  ex- 
cruciating pain,  and  the  discharge  of  bloody 
urine.  Toxic  doses  of  Spanish  fly  produce  ob- 
stinate and  painful  priapism,  vomiting,  bloody 
stools,  severe  pains  in  the  whole  abdominal 
region,  excessive  salivation  with  a  fetid  breath, 
hurried  respiration,  a  hard  and  frequent  pulse, 
burning  thirst,  exceeding  difficulty  of  degluti- 
tion, sometimes  a  dread  of  liquids,  frightful 
convulsions,  tetanus,  delirium,  and  death.  Orfila 
has  known  twenty-four  grains  of  the  powder 
to  prove  fatal.  Dissection  reveals  inflamma- 
tion and  ulceration  of  the  mucous  coat  of  the 
whole  intestinal  canal.  According  to  Poumet, 
if  the  intestines  be  inflated,  dried,  cut  into 
pieces,  and  examined  in  the  sun  between  two 
pieces  of  glass,  they  will  exhibit  small  shining 
yellow  or  green  points,  strongly  contrasting 
with  the  matter  around  them.  (J.  P.  C,  3e  ser., 
iii.  167.)  i 

The  poisonous  effects  are  to  be  counteracted 
by  the  use  of  emetics,  cathartics,  and  opiates 
by  the  stomach  and  rectum.  From  the  ex- 
periments of  Schroff  it  seems  that  oils  some- 
what accelerate  the  poisonous  action,  probably 
by  dissolving  the  cantharidin.  (See  A.  J.  P., 
xxviii.  365.)  By  experiments  upon  dogs, 
Thouery,  a  French  apothecary,  has  satisfied 
himself  that  animal  charcoal  possesses  a  real 
antidotal  power.  (J.  P.  C,  1858,  p.  65.)  Can- 
tharides have  been  long  and  beneficially  used  in 
medicine.  Either  these  or  other  vesicating  in- 
sects appear  to  have  been  given  by  Hippocrates 
in  dropsy  and  amenorrhcea.  in  the  latter  of 
which  complaints,  when  properly  prescribed, 
they  are  a  highly  valuable  remedy.  They  are 
also  useful  in  obstinate  gleet,  leucorrhoea,  and 
seminal  weakness,  and  in  paralytic  incontinence 
of  urine.  They  are  used  also  in  certain  cuta- 
neous eruptions,  especially  those  of  a  scaly  char- 
acter, and  in  chronic  eczema.  Their  unpleasant 
effects  upon  the  urinary  passages  are  best 
obviated  by  the  free  use  of  diluent  drinks,  or 
when  severe,  by  opiate  enemata.  The  dose  of 
cantharides  is  one  or  two  grains  (0.065  to  0.13 
Gm.)  of  the  powder,  which  may  be  given  twice 
a  day,  in  the  form  of  pill.  The  tincture,  how- 
ever, is  more  frequently  employed. 

Externally  applied,  cantharides  excites  in- 
flammation in  the  skin,  which  terminates  in  a 
copious   secretion  of  serum  under  the  cuticle. 

1  Cantharidin  may  be  detected  in  the  body  after 
death  from  poisoning.  Dragendorff  slates  that  he  has 
succeeded  in  finding  it  in  the  dead  body  of  a  cat  three 
months  after  it  had  been  taken,  and  is  convinced  that 
it  might  be  discovered  in  the  human  corpse  six  months 
after  burial.     (./.  P.  C.  1873,  p.  443.) 
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It  may  be  employed  either  as  a  rubefacient, 
or  to  blister.  In  the  former  capacity  it  is  sel- 
dom used,  but  as  an  epispastic  it  is  preferred 
to  all  other  substances.  When  Misters  are 
allowed  to  stay  on  only  long  enough  to  irritate 
the  skin,  but  not  to  blister,  they  are  known  as 
flying  blisters.  Used  in  this  way,  they  are  some- 
times of  service  in  neuralgias,  applied  directly 
over  the  seat  of  pain.  Their  chief  value  is, 
however,  found  in  cases  of  severe  internal  irri- 
tation. It  is  of  great  importance  that  the 
practitioner  should  clearly  comprehend  the  dis- 
tinct uses  of  the  rubefacient  and  the  blister. 
The  rubefacient  is  to  be  employed  as  a  revulsive 
when  the  internal  irritation  is  severe  but  is  not 
connected  with  pronounced  organic  change. 
The  immediate  impression  of  a  rubefacient, 
acting  as  it  does  upon  a  much  larger  surface 
than  does  the  blister,  is  greater  than  that  of  the 
blister,  but  the  permanent  revulsive  action  is 
much  less.  The  blister  is,  therefore,  to  be  used 
when  the  internal  disease  is  connected  with  in- 
flammatory structural  change.  Thus,  in  a  case 
of  ga.strodj/nia,  a  rubefacient  is  of  much  more 
service  than  a  blister,  while  the  blister  is  de- 
cidedly more  effective  in  peritonitis.  In  a  gen- 
eral    wide-spread    congestion     (if   the     lung   the 

rnbefacient  is  t<>  be  preferred  to  the  blister,  but 

in   pneumonia   the     blister    to   the     rubefacient. 

As,  however,  congestion  of  neighboring  parts 

usually  accompanies  a  localized  inflammation, 
a  rubefacient  is  sometimes  to  be  employed  as 
a  temporary  substitute  for  or  adjuvant  to  a 
blister.  The  amount  of  serous  discharge  pro- 
duced by  blisters  appears  to  be  sometimes  of 
service  in  almost  directly  evacuating  local  se- 
rous exudations.  Thus,  not  rarely  repeated 
blistering  affords  the  best  treatment  of  a 
ES  pleurisy.  Possibly,  however,  even  in 
these  cases,  the  blister  acta  purely  as  a  counter- 
irritant,  as  it  certainly  does  in  chronic  rheuma- 
tism and  other  diseases  of  the  joints.  In  all 
chronic  joint  inflammations  the  best  results  may 
often  be  obtained  by  a  reblisterimr,  extending, 
if  necessary,  over  weeks  and  months.  In  some 
cases  of  akin  disease  blisters  are  capable  of 
substituting  their  own  action  for  the  original 
morbid  disease,  and  they  are  still  occasionally 
used  for  this  purpose  in  tinea  capitis,  obstinate 
herpes,  and  other  affections.  The  length  of 
time  that  a  blister  should  be  applied  varies  with 
the  individual  and  with  the  position  of  the 
disease.  In  some  constitutions  they  produce  a 
poisonous  impression,  attended  with  frequent 
pulse,  dryness  of  the  mouth,  subsultus  tendinum, 
and  even  convulsion.  Such  symptoms  are 
probably  the  results  of  an  intense  peripheral 
nervous  irritation  acting  upon  very  susceptible 
centres.  Such  is  not,  however,  the  case  with 
the  strangury7  which  may  follow  absorption  of 
the  cantharidin,  and  which  is  always  the  result 
of  the  direct  action  of  the  cantharidin  upon  the 
genito-urinary  tract.  In  order  to  avoid  such 
genito-urinary  irritation,  and  also  as  much  as 
possible  the  pain  at  the  seat  of  application,  the 
blister  should  be  left  on  only  until  it  distinctly 


reddens  the  skin,  when  a  flaxseed  poultice  may 
be  applied,  and  in  the  course  of  two  or  three 
hours  the  blister  is  formed.  The  time  necessary 
for  such  reddening  of  the  skin  is  usually  from 
four  to  sis  hours,  if  the  cantharidin  be  active. 
(See  Ceratum  Cantharidis.) 

Liebreich  strongly  recommends  hypodermic 
injections  of  cantharidin  in  the  treatment  of 
phthisis,  but  general  clinical  experience  has  not 
confirmed  the  value  of  the  remedy.  Liebreich's 
cantharidal  solution  was  made  by  heating 
20  Cc.  of  water  with  0.2  Gm.  of  cantharidin 
and  0.4  Gm.  of  potassium  hydroxide  until  solu- 
tion was  obtained,  then  adding  enough  water 
to  make  1000  Cc.  The  dose  of  the  cantharidate 
was  0.0001  Gm.  increased  to  0.0002  Gm.,  or  even 
beyond. 

Dose  (official),  of  cantharides,  one-half  grain 
(0.032  Gm.),  but  it  is  rarely  used  internally. 

Off.  Prep. — Acetum  Cantharidis,  Br. ;  Ceratum 
Cantharidis,  U.  S.;  Collodium  Cantharidatum, 
I  .  S.  (Br.)  (from  liquor)  ;  Emplastrum  Cale- 
faeiens.  Fir.;  Emplastrum  Cantharidis,  Br. ; 
Liquor  Kpispasticus,  /}>-.,•  Tinctura  Cantharidis, 
I  .  s..  Br.;  Unguentum  Cantharidis,  Br. 

CAPSICUM.  U.  S.  (Br.) 

CAPSICUM  [Cayenne  Pepper] 
(cap'si-oihn) 

"  The  dried,  ripe  fruit  of  Capsicum  fastigia- 
tum  Hlume  (Fam.  Solanacece),  deprived  of  its 
calyx."  I'.  8.  "  The  dried,  ripe  fruit  of  Capsi- 
cum  minimum,   Roxb."  Br. 

Capsici  Fructus,  Br. ;  Piper  Illspanirum  ;  Capsicum 
Fruit,  African  or  Pod  Pepper.  Ko<l  pepper,  Chillies, 
Hird  Pepper,  Spur  Pepper,  Paprika  ;  Kruetus  Cap- 
sici. /'.  a.;  Spanischer  I'lefTer.  Sc  hlotenpfefTer,  a. ; 
Plment  de  Cayenne,  Plmenl  cIcn  jardlns,  l'oivre  6/ 
Espagne,  l'oivre  de  (Juineo,  l'oivre  d'Inde,  l'oivre  de 
Cayenne,  l'lment  rouge,  Capclque,  Fr. ;  l'eperone, 
It.;   IMmlento,   Chile,   Aji,  Sp. 

Owing  probably  to  its  wide-spread  cultiva- 
tion, the  genus  Capsicum  contains  a  large  num- 
ber of  plant  forms  whose  specific  relations 
afford  a  very  difficult  problem  to  the  systematic 
botanist.  The  probability  is  that  the  entire 
genus  was  originally  confined  to  the  American 
tropics,  although  it  has  been  cultivated  since  the 
time  of  Columbus  in  the  temperate  and  tropical 
zones  of  almost  the  whole  world.  Its  first  ap- 
pearance in  literature  seems  to  be  in  an  epistle 
by  Peter  Martyn,  dated  September,  1493,  speak- 
ing of  its  having  been  brought  by  Columbus. 
Neither  in  ancient  Sanscrit,  Chinese,  Greek, 
Latin,  or  Hebrew  is  there  a  name  for  it.  In 
1887  Asa  Gray  expressed  his  belief  that 
there  are  only  two  species  in  the  genus, 
although  in  the  last  previous  revision  of  the 
genus,  in  1852,  Dunal  had  recorded  fifty  species. 
After  a  very  thorough  and  careful  study  of  the 
subject,  including  the  cultivation  of  every  pro- 
curable variety  and  species  for  four  years  in  the 
Missouri  Botanical  Garden,  H.  C.  Irish  has 
reached  the  conclusion  that  the  dictum  of  Gray 
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was  correct,  and  that  there  are  really  only  two 
species  of  the  genus,  one  of  which  is  herbaceous 
and  annual  or  biennial,  the  other  shrubby 
and  perennial,  a  conclusion  which  seems  to  be 
accepted. 

The  first  of  these  species  is  the  one  most 
extensively  cultivated  in  Europe  and  in  this 
country;  it  is  the  C.  annuum,  L.  The  second  is 
in  its  varieties  very  largely  grown  in  the 
tropical  and  subtropical  latitudes,  its  fruit  not 
ripening  at  all  or  only  to  a  slight  degree  in  the 
temperate  zone.  It  is  the  species  which  was 
described  under  the  name  of  C.  frutescens,  by 
Linnaeus,  in  1737.  By  Irish  it  is  divided  into 
two  varieties, — C.  frutescens  proper,  which  is 
characterized  by  its  fruit  being  oblong,  acu- 
minate, and  usually  embraced  by  the  calyx,  and 
C.  frutescens  baccatum,  which  is  characterized 
by  its  ovate  or  subround  fruit,  usually  seated 
on  the  calyx.  This  variety  is  the  C.  baccatum 
of  Linnaeus,  1767.  In  the  first  of  these  varie- 
ties are  comprised  the  C.  fastigiatum  of  Blume 
and  the  C.  minimum  of  Miller  and  of  Roxburgh, 
which  yield  most  of  the  Cayenne  pepper  pro- 
duced in  the  tropics,  although,  especially  in  the 
West  Indies  and  South  America,  C.  baccatum 
is  largely  cultivated.  It  is  even  doubtful 
whether  C.  annuum  should  be  considered  as  a 
distinct  species  from  C.  frutescens,  as  in  tropical 
climates  varieties  have  been  produced  which  are 
perennial  and  somewhat  woody. 

The  British  Pharmacopoeia  seems  to  be  in 
error  in  ascribing  the  original  description  of  the 
Capsicum  minimum  to  Roxburgh,  since  his 
Flora  Indica  did  not  appear  until  1832,  whereas 
the  species  was  described  by  Miller,  in  the 
Garden  Dictionary,  in  1771. 

Capsicum  annuum,  Willd.,  Sp.  Plant,  i.  1052; 
B.  &  T.  189. — The  stem  of  the  annual  capsicum 
is  thick,  roundish,  smooth,  and  branching;  rises 
two  or  three  feet  in  height,  and  supports  ovate, 
pointed,  smooth,  entire  leaves,  which  are  placed 
without  regular  order  on  long  footstalks.  The 
flowers  are  solitary,  white,  and  stand  on  long 
peduncles  at  the  axils  of  the  leaves.  The 
calyx  is  persistent,  tubular,  and  five-cleft;  the 
corolla,  monopetalous  and  wheel-shaped,  with 
the  limb  divided  into  five  spreading,  pointed, 
and  plaited  segments;  the  filaments,  short, 
tapering,  and  furnished  with  oblong  anthers; 
the  germen,  ovate,  supporting  a  slender  style 
which  is  longer  than  the  filaments  and  ter- 
minates in  a  blunt  stigma.  The  fruit  is  a 
pendulous,  pod-like  berry,  of  varying  shape  and 
size,  light,  smooth,  and  shining,  of  a  bright 
scarlet,  orange,  or  sometimes  yellow  color,  with 
two  or  three  cells,  containing  a  dry,  loose  pulp, 
and  numerous  flat,  kidney-shaped,  whitish 
seeds. 

The  following  are  the  characteristics  of  the 
two  varieties  of  the  shrubby  or  perennial  capsi- 
cum, as  given  by  Irish: 

C.  frutescens,  Linn. — "  Plants  shrubby,  peren- 
nial, two  and  a  half  to  six  feet  high.  Branches 
angular,  often  channelled,  puberulent  or  pubes- 
cent, especially  on  the  younger  portions ;  usually 

(19) 


greatly  enlarged  at  the  nodes,  green  or  some- 
times purplish  striate,  slightly  purple  at  the 
nodes.  Leaves  broadly  ovate,  acuminate,  three 
to  six  inches  long,  two  to  three  and  one-half 
inches  wide,  usually  puffed  or  wrinkled,  more 
or  less  pubescent,  especially  around  the  veins. 
Petioles  medium,  usually  subciliate;  peduncles 
slender,  one  to  two  inches  long,  often  in  pairs, 
usually  longer  than  the  fruit.  Calyx  usually 
cup-shaped,  embracing  base  of  the  fruit;  teeth 
short,  corolla  white  or  greenish  white,  spreading 
three-eighths  to  three-quarters  inch,  often  with 
ocherous  markings  in  the  throat.  Fruit  red, 
ovate,  obtuse  or  oblong  acuminate,  three-quarters 
to  one  and  one-quarter  inches  long,  one-quarter 
to  three-quarters  inch  diameter." 

C.  frutescens  baccatum,  Linn. — "  Plants  one 
to  three  feet  high,  under  cultivation  often  six 
feet.  Branches  numerous,  slender,  fastigiate 
flexuose,  usually  quite  densely  purple,  striate, 
scabrous,  pubescent.  Leaves  ovate,  acuminate, 
rather  abruptly  narrowing  into  the  petioles, 
solitary  or  in  twos,  more  or  less  pubescent 
along  the  veins  and  sometimes  on  the  surface. 
Petioles  short,  usually  hairy,  broadened  at  base. 
Peduncles  solitary  or  in  twos,  extreme  axillary 
vertical  (giving  a  peculiar  character  to  the 
fruit),  slender;  one  to  one  and  one-quarter 
inches  long,  smooth,  or  in  young  specimens 
subhairy.  Calyx  short,  cyathiform,  subhairy, 
subciliate.  Corolla  small,  spreading  about  one- 
half  inch,  greenish  white.  Fruit  ovate  or  sub- 
round,  about  one-quarter  inch  diameter.  Un- 
ripe fruit  sometimes  changing  from  green  to 
blackish  spotted,  finally  ripening  into  a  red  or 
yellow." 

Capsicum  annuum  is  largely  cultivated  both 
in  the  United  States  and  in  Europe,  flowering 
in  the  early  or  middle  summer,  and  ripening 
its  fruit  in  the  early  autumn.  There  are  nu- 
merous varieties  of  it  differing  in  the  shape  of 
their  fruit.  That  which  is  chiefly  cultivated  in 
the  United  States  for  market,  to  be  used  in  the 
green  state  in  pickling,  or  cooked  for  the 
table,  is  a  large  irregularly  ovate  or  conical 
berry,  depressed  or  horned  at  the  extremity, 
and  when  ripe  varying  in  color  from  yellowish 
to  scarlet.  A  variety  with  a  long,  conical, 
pointed  and  recurved  fruit,  which  is  usually 
not  thicker  than  the  finger,  is  said  to  be  es- 
pecially used  in  the  making  of  red  pepper.  In 
another  variety  the  berries  are  not  more  than 
an  inch  in  diameter,  spherical  and  slightly  com- 
pressed. 

When  ground  into  powder  the  fruit  of  the 
Capsicum  annuum  constitutes  paprika,  or  as  it 
is  sometimes  called,  sweet  pepper;  it  is  very 
little  used  by  itself  but  is  largely  employed  for 
the  mixing  with  the  powder  of  chillies  or  true 
cayenne  pepper;  it  has  scarcely  more  than  one- 
sixth  the  pungency  of  real  cayenne  pepper,  so 
that  the  addition  of  it  to  powdered  chillies  may 
almost  be  considered  an  adulteration. 

Paprika  is  to  be  distinguished,  when  pure,  by 
its  light  yellowish  color,  and  by  its  compara- 
tively feeble  taste.     The  cayenne  pepper  of  the 
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grocery  stores  is  very  largely  a  mixture  of 
paprika  and  true  pepper.  The  microscopic 
characteristics  in  the  fruits  of  the  two  species 
are  not  sufficiently  pronounced  to  be  of  avail  in 
detecting  the  presence  of  the  feebler  substance 
in  the  powdered  pepper,  although,  according  to 
T.  Edward  Wallis,  the  outer  portions  of  the 
pericarp  of  Capsicum  annuum  are  cuticularized 
or  suberized,  while  in  Capsicum  fastigiatum  all 
the  cells  are  composed  purely  of  cellulose. 
True  cayenne  pepper,  Chillies  or  Bird  pepper,  is 
produced  in  almost  all  tropical  and  sub-tropical 
countries,  but  is  said  to  come  in  very  large  pro- 
portion from  Zanzibar.  The  pod  is  at  once  dis- 
tinguished by  the  peculiar  thinness  and  ten- 
dency to  wrinkle  of  its  outer  coating. 

The  varieties  of  cayenne  pepper  are  nu- 
merous as  they  occur  in  the  American  market — 
the  pods  of  the  East  African  pepper  arc  half  an 
inch  in  Length,  flattened,  almost  cylindrical,  al- 
though showing  distinctly  the  conical  form; 
the  pods  of  the  Madayasi ar  peppers  reach  the 
Length  of  two  and  a  half  to  three  inches  and  a 
breadth  of  three-fourths  of  an  inch:  those  of 
the  Bombay  or  cherry  pepper  arc  very  dark  in 
color,  one  and  a  half  to  two  inches  in  Length, 
and  half  U  inch  or  more  in  breadth  at  the  base. 
They  are  strictly  conical  and  LaM  likely  to  be 
flat  than  thOM  of  the  other  varieties.  Zanzibar 
pepper  is  smaller  than  the  East  African  pepper 
hut  otherwise  similar  to  it.     Japanese  cajisicum, 

whose  botanical  source  is  not  positively  known, 

occurs  in  the  market  in  two  forms,  one  in  which 

the  pods  are  Large,  reaching  the  Length  of  two 

and  a  half  inches;  the  other  in  which  the  small 
pods  are  not  OVST  an  inch  in  length.     The  I. 

pods   are    scarcely    to    be    distinguished    from 

Madras   Chillies;   the   smaller   resemble,    but    are 

nearly  twice  the  size  of,  the  East  African  pep- 
per. The  color  of  the  podl  varies  from  Light 
yellowish    brown    to   deep   red.1 

The  U.  S.  I'hartu.  describes  the  fruit  of  C. 
fastigiatum  as  follows:  "Oblong-conical,  from 
10  to  20  Mm.  long,  with  a  red,  shining,  mem- 
branous and  translucent  pericarp:  two-celled, 
and  containing  10  to  20  flat,  reniform,  yellow- 
ish seeds  attached  to  a  thick,  central  placenta; 
odor  distinct ;  taste  intensely  pungent.  Few  or 
no    starch    grains    or    sclerenchymatous    fibres 


should  be  present  in  the  powder."  U.  S.  The 
Br.  Pharm.  gives  the  characteristics  of  the  fruit 
of  C.  minimum  as  "  Dull  orange-red,  oblong- 
conical,  obtuse,  two-celled  fruits,  from  about 
one-half  to  three-fourths  of  an  inch  (twelve  to 
twenty  millimetres)  in  length  and  a  quarter  of 
an  inch  (six  millimetres)  in  diameter;  some- 
times attached  to  a  five-toothed  inferior  calyx, 
and  a  long,  straight,  slender  peduncle.  The 
pericarp  is  somewhat  shrivelled,  glabrous,  trans- 
lucent, and  leathery,  and  contains  from  ten  to 
twenty  small  fiat  seeds,  either  loose  or  attached 
to  a  thin  reddish  dissepiment."  Br. 

The  difficulty  of  distinguishing  the  source  of 
powdered  capsicum  is  increased  by  the  fact  that 
the  red  color  fades  upon  exposure  to  light,  and 
that  the  powdered  African  pepper,  though  very 
powerful,  is  a  Light  brownish-yellow.  The 
value  of  any  specimen  may  be,  however,  fairly 
estimated  by  the  intensity  of  its  odor,  which 
is  peculiar,  somewhat  aromatic,  and  extremely 
irritant,  and  by  its  acrid,  burning  taste.  The 
pungency  appears  to  depend  on  a  peculiar 
principle,  which  was  obtained,  though  not  in 
a  perfectly  isolated  state,  by  Braconnot,  and 
named  capsidn.  It  is  obtained  as  a  thick  yel- 
lowish-red liquid,  but  slightly  soluble  in  water. 
When  gently  heated  it  becomes  very  fluid,  and 
at  a  higher  temperature  is  dissipated  in  fumes 
which  are  extremely  irritating  if  inhaled.  Capsi- 
cin  is  a  mixed  substance,  consisting  of  resinous 
and  fatty  matters.  In  1870,  Thresh  isolated  a 
well  defined  active  principle,  capsaicin,  from 
the  extract  which  he  obtained  by  exhausting 
Cayenne  pepper  with  petroleum.  From  the 
red  liquor  dilute  caustic  alkali  removes  cap- 
saicin, which  is  to  be  precipitated  in  minute 
crystals  by  passing  carbon  dioxide  through  the 
alkaline  solution.  The  crystals  may  be  puri- 
fied by  recrystallizing  them  from  either  alcohol, 
ether,  petroleum  benzin.  glacial  acetic  acid,  or 
hot  carbon  disulphide;  in  petroleum,  capsaicin 
is  but  sparingly  soluble,  yet  it  is  dissolved 
abundantly  on  the  addition  of  fatty  oil.  The 
crystals  of  capsaicin  are  colorless,  and  an- 
swer to  the  formula  CBH14O2;  they  melt  at 
59°  C.  (138.2°  F.),  and  begin  to  volatilize 
at  115°  C.  (2.'{9°  P.),  but  decomposition  can 
be  avoided  only  with  great  care.     The  vapors 


1  T.  Edward  Wallis  believes  that  the  different  cayenne  peppers  can  be  distinguished  from  one  another  when  powdered 
hr  the  character  of  their  epidermis  and  the  tissue  immediately  below  it,  and  gives  the  following  tabulated  summary  of  the 
differences.    (P.  J.,  July,  1902.) 


Epidermis. 


C.  minimum. 


Thick  and  straight-walled 
rectangular  cells  with  few  pits; 
often  arranged  in  groups  of  five 
to  seven  in  a  row  and  with  a 
uniformly  striated  cuticle.  Size 
of  cells,  25  mkm.  to  60  mkm.  in 
either  direction. 


C.  annuum. 


Irregular  polygonal  cells  with 
evenly  thickened  walls,  tra- 
versed by  numerous  well- 
marked,  simple  pits.  The  cu- 
ticle shows  striated  ridges. 
Size  of  cells,  60  mkm.  to  100 
mkm.  long,  and  25  mkm.  to  50 
mkm.  wide. 


Japanese  Chillies. 


Cells  with  strongly  thickened 
walls  and  a  radiated  lumen. 
The  pits  only  rarely  penetrate 
the  whole  thickness  of  the  wall. 
No  visible  striation.  Size  of 
cells,  30  mkm.  to  80  mkm.  long, 
and  15  mkm.  to  45  mkm.  wide. 


Hypoderma. 


Delicate  thin- walled  cellulose 

cells. 


Several  layers  of  cuticular- 
ized collenchymatous  cells, 
having  a  rounded  outline  and 
very  few  pits. 


A  single  layer  of  regular 
polvgonal  cells  with  cuticular- 
ized,fairly  thick  walls,  traversed 
with  numerous  pits,  which  give 
them  a  beaded  appearance. 
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of  capsaicin  are  of  the  most  dreadful  acridity, 
and  even  the  ordinary  manipulation  of  that  sub- 
stance requires  much  precaution.  Felletar  (J. 
P.  C,  Avril,  1870,  p.  347)  first  obtained  from 
capsicum  fruits  a  volatile  alkaloid,  which  re- 
sembles coniine  in  odor,  but  is  distinguished 
by  the  different  shape  of  its  hydrochloride  crys- 
tals. H.  Pabst  (1892)  made  a  thorough  inves- 
tigation of  the  fruit  of  C.  annuum.  He  does 
not  think  that  an  alkaloid  exists  originally  in 
the  fruit,  but  believes  that  the  alkaloidal  reac- 
tions are  due  to  a  decomposition  product.  He 
finds,  besides  capsaicin,  a  red  coloring  matter, 
and  oleic,  palmitic,  and  stearic  acids.  The  red 
coloring  matter,  by  saponification,  was  shown 
to  be  a  cholesterin  ester  of  the  fatty  acids. 
(A.  J.  P.,  1892,  370.)  Moerbitz  (1898)  isolated 
a  pungent  principle  having  a  bitter  taste,  which 
he  states  is  neither  capsicin  nor  capsicol,  and 
names  capsicutin.  He  gives  it  the  formula 
C35H54N3O4,  and  states  that  it  is  neither  an 
alkaloid  nor  glucoside;  it  does  not  have  acid 
properties.  Red  lead  oxide  is  sometimes  added 
to  the  powdered  capsicum  sold  in  Europe;  it 
may  be  detected  by  digestion  in  diluted  nitric 
acid,  and  precipitating  the  lead  by  sodium  sul- 
phate. Capsicum  is  said  to  be  sometimes  adul- 
terated with  colored  sawdust,  which  may  be 
recognized  by  the  microscope.  It  is  often  adul- 
terated with  inert  vegetable  substances.  The 
British  Pharmacopoeia  requires  that  capsicum 
should  yield  on  incineration  not  more  than  6  per 
cent,  of  ash ;  this  test  would  detect  the  presence 
of  most  adulterants.  It  is  occasionally  attacked 
by  insects. 

Uses. — Capsicum  is  a  very  powerful  local 
stimulant,  producing,  when  swallowed,  a  sense 
of  heat  in  the  stomach,  and  a  general  glow 
over  the  body  without  any  narcotic  effect.  It  is 
much  employed  as  a  condiment,  especially  in 
hot  climates,  and  is  useful  in  cases  of  atony  of 
the  stomach  or  intestines.  It  is  strongly  contra- 
indicated  by  the  existence  of  gastric  catarrh 
of  the  ordinary  type,  but  in  the  chronically 
inflamed  stomachs  of  persons  of  intemperate 
habits  it  frequently  appears  to  do  good,  prob- 
ably by  lessening  the  size  of  the  dilated  blood 
vessels  and  thereby  relieving  chronic  conges- 
tion. It  is  often  added  with  advantage  to  tonic 
prescriptions  in  cases  of  neurasthenia. 

Applied  externally,  Cayenne  pepper  is  a 
powerful  rubefacient,  which  has  the  advantage 
of  acting  speedily  without  danger  of  producing 
vesication.  It  may  be  applied  in  the  form  of 
cataplasm,  or  more  conveniently  and  efficiently 
as  a  lotion,  mixed  with  heated  spirit.  The 
powder  or  tincture  brought  into  contact  with 
a  relaxed  uvula  often  acts  very  beneficially. 
The  tincture  has  also  been  used  advantageously 
in  chilblain.  The  fluidextract  and  the  oleoresin 
(Oleoresina  Capsici,  U.  S.)  are  powerfully 
rubefacient.  A  gargle  may  be  prepared  by  in- 
fusing half  a  drachm  of  the  powder  in  a  pint 
of  boiling  water,  or  by  adding  half  a  fluid- 
ounce  of  the  tincture  to  eight  fluidounces  of 
rose  water. 


Dose,  of  the  powder,  from  one  to  ten  grains 
(0.065  to  0.65  Gm.),  which  is  most  conveniently 
given  in  the  form  of  pill.  Of  an  infusion 
prepared  by  adding  two  drachms  to  half  a 
pint  of  boiling  water,  the  dose  is  half  a  fluid- 
ounce  (15  Cc). 

Off.  Prep. — Fluidextractum  Capsici,  77.  8.; 
Oleoresina  Capsici,  U.  8.;  Pilulse  Podophylli,  Bel- 
ladonnae  et  Capsici,  U.  S.j  Tinctura  Capsici,  V. 
8.,  Br.;    Unguentum  Capsici,  Br. 

CARBO. 

CARBON 

( car-bo ) 

C  =  11.91 

Carbone,  Fr. ;  Kohlenstoff,  G. ;  Carbone,  It.; 
Carbon,    Sp. 

Carbon  is  an  element  of  great  importance, 
and  very  extensively  diffused  in  nature.  It 
exists  in  large  quantity  in  the  mineral  king- 
dom, and  is  the  most  abundant  constituent"  of 
animal  and  vegetable  matter.  In  the  crystal- 
lized state  it  constitutes  the  diamond;  and, 
more  or  less  pure,  it  forms  the  substances  called 
graphite  (or  black  lead  and  plumbago),  anthra- 
cite and  bituminous  coal,  coke,  animal  charcoal, 
and  vegetable  charcoal.  Combined  with  oxygen 
it  forms  carbon  dioxide,  or  carbonic  acid  gas, 
which  is  a  constituent  of  the  atmosphere,  and 
present  in  many  natural  waters,  especially  those 
which  have  an  effervescing  quality.  United 
with  oxygen  and  a  base  it  forms  the  carbonates, 
among  others  calcium  carbonate,  which  is  one 
of  the  most  abundant  minerals.  There  are  three 
allotropic  conditions  of  carbon,  represented  re- 
spectively by  the  diamond,  graphite,  and  char- 
coal. 

The  diamond  has  been  found  in  quantity  in 
India,  in  Brazil,  and  in  South  Africa,  but  at 
the  present  time  is  obtained  almost  exclusively 
from  the  last  named  locality.  Several  dia- 
monds have  been  found  in  the  gold  regions  of 
Georgia  and  North  Carolina.  This  gem  is  per- 
fectly transparent,  and  the  hardest  and  most 
brilliant  substance  in  nature.  Its  sp.  gr.  is 
about  3.5.  It  is  fixed  and  unalterable  in  the 
fire,  provided  air  be  excluded,  but  is  combustible 
in  air  or  oxygen,  the  product  being  the  same 
as  when  charcoal  is  burned,  namely,  carbon 
dioxide.  It  has  been  made  artificially  at  the 
temperature  of  the  electric  arc  (2500°  to  3000° 
C.)  by  Moissan. 

Next  to  diamond,  graphite  or  plumbago  is 
the  purest  natural  form  of  carbon.  Graphite 
is  the  substance  of  which  black-lead  crucibles 
and  pencils  are  made.  It  is  found  in  greatest 
purity  in  the  mine  of  Borrowdale,  in  England, 
and  in  Ceylon,  from  which  latter  place  most 
of  the  graphite  of  commerce  is  now  obtained, 
but  it  also  occurs  very  pure  in  this  country, 
and  in  extensive  deposits  at  Ticonderoga,  N.  Y., 
at  Stourbridge,  Mass.,  and  in  Canada.  In 
physical     characters     it    is    utterly    different 
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from  the  diamond;  it  crystallizes  in  hexagonal 
plates,  is  very  soft  and  unctuous,  of  2  to  2.5 
sp.  gr.,  and  generally  contains  a  little  ash.  In 
connection  with  the  production  of  silicon  car- 
bide (carborundum)  in  the  electric  furnace, 
Acheson  has  produced  a  very  pure  artificial 
graphite  by  simply  increasing  the  heat  until 
the  silicon  was  volatilized.  This  artificial 
graphite  has  a  specific  gravity  of  2.5,  is  soft 
and  of  high  metallic  lustre.  It  is  extensively 
used  for  electrodes  in  the  electrolysis  of  brine 
and  similar  operations,  and  for  graphite  paint. 
Anthracite,  the  purest  variety  of  natural  coal, 
occurs  in  different  parts  of  the  world,  but  par- 
ticularly in  the  State  of  Pennsylvania.  It  con- 
tains from  90  to  95  per  cent,  of  carbon,  and 
several  per  cent,  of  ash.  Bituminous  coal  is 
another  variety,  containing,  besides  the  fixed  or 
free  carbon,  some  10  to  15  per  cent,  of  volatile 
hydrocarbons  or  gas-making  material.  When 
this  is  driven  off  by  the  process  of  charring,  as 
in  the  manufacture  of  coal-gas,  a  kind  of  min- 
eral charcoal,  called  coke,  is  obtained,  very  use- 
ful in  the  arts  as  a  fuel.  When  peal  is 
charred,  it  is  converted  into  p,-at  charcoal, 
which  forms  a  cheap  disinfectant  and  deodor- 
izer, applicable  to  the  purification  of  hospitals, 
dissecting-rooms,  factories,  privies,  etc. 

Carbon  may  be  obtained  in  a  state  approach- 
ing to  purity  by  several  processes.  One  method 
is  to  expose  lamp-black  to  a  lull  red  heat  in 
a  close  vessel.  It  may  also  be  obtained,  in  a 
very  pure  state,  by  passing  the  vapor  of  volatile 
oils  through  an  ignited  porcelain  tube,  whereby 
the  hydrogen  and  oxygen  of  the  oil  will  be  dis- 
sipated, and  the  charcoal  left  in  the  tube.  The 
purest  lamp-black  is  now  made  from  natural 
gas  in  Western  Pennsylvania  and  in  Ohio.  This 
lamp-black  is  miscible  with  water,  does  not  color 
ether,  and  is  free  from  oily  matter. 

Properties. — Carbon,  in  its  uncrystallized 
state,  is  an  insoluble,  infusible  solid,  generally 
of  a  black  color,  and  without  taste  or  odor. 
It  burns  when  sufficiently  heated,  uniting  with 
the  oxygen  of  the  air,  and  generating  carbon 
dioxide.  Its  sp.  gr.  in  the  solid  state,  apart 
from  its  pores  when  in  mass,  is  3.5;  but  with 
the  air  of  the  pores  included,  it  is  only  0.44. 
It  is  an  almost  unalterable  and  indestructible 
substance,  and  has  great  power  in  resisting  and 
correcting  putrefaction  in  other  bodies.  When 
properly  prepared,  it  possesses  the  property  of 
absorbing  the  coloring  and  odorous  principles 
of  most  liquids.  (See  Carbo  Animalis.)  Its 
other  physical  properties  differ  according  to  its 
source  and  peculiar  state  of  aggregation.  As 
a  chemical  element  it  enjoys  a  very  extensive 
range  of  combination.  It  forms  two  com- 
pounds with  oxygen,  carbon  dioxide  (carbonic 
acid  gas)  and  carbon  monoxide  (carbonous 
oxide).  With  hydrogen  it  forms  a  number  of 
compounds,  called  hydrocarbons,  of  which  the 
most  interesting  are  light  earburetted  hydrogen 
or  marsh-gas,  olefiant  gas,  acetylene,  the  hydro- 
carbons constituting  petroleum,  and  the  various 
essential  oils.    With  nitrogen,  carbon  constitutes 


cyanogen,  the  compound  radical  of  hydrocyanic 
or  prussic  acid,  and  when  united  in  minute  pro- 
portion with  iron  as  carbide  it  is  present  in 
cast  iron  and  steel. 

CARBO  ANIMALIS.  U.S. 

ANIMAL  CHARCOAL 

(ciir'bo   an-i-ma'lis) 

"  Charcoal  prepared  from  bone."    U.  S. 

Spodium,  Ebur  Ustum ;  Bone  Black,  Ivory  Black : 
Charbon  Animal  Ordinaire,  Fr.  Cod.;  Noir  Animal 
rulv£ris£,  Noir  d'os,  Fr. ;  Thlerische  Kohle,  Knochen- 
kohle,  Beinschwarz,  Thicrkoble,  G. ;  Nero  di  ossa, 
Carbone  anlmale,  It. ;  Carbon  animal.  Carbon  de 
hueso,   Sp. 

Animal  charcoal  was  not  retained  in  the 
British  Pharmacopoeia   (1898). 

The  animal  charcoal  employed  in  pharmacy 
and  the  arts  is  usually  obtained  from  bones, 
by  subjecting  them  to  a  red  heat  in  close  vessels. 
The  residue  of  the  ignition  is  a  black  matter, 
which  when  reduced  to  powTder  forms  bone 
black,  sometimes  incorrectly  called  ivory  black. 
Ivory  by  carbonization  will  furnish  a  black 
which,  on  account  of  its  fineness  and  intense^ 
black  color,  is  more  esteemed  than  the  ordinary 
bone  black,  but  is  much  more  expensive. 

In  manufacturing  bone  black,  the  bones,  first 
treated  with  steam  to  separate  the  fat,  are  sub- 
jected to  destructive  distillation  in  iron  cylinders 
connected  with  vessels  which  receive  the  am- 
moniacal  liquor,  called  bone  spirit,  together  with 
a  dark  tarry  liquid  (bone  oil),  this  being  a 
secondary  product  of  the  operation.  When  the 
distillate  ceases  to  come  over,  the  residue  is 
charred  bone,  or  bone  black.  Bone  consists 
of  animal  matter  with  calcium  phosphate  and 
carbonate.  In  consequence  of  the  decomposi- 
tion of  the  animal  matter  involved  in  this  de- 
structive distillation,  the  nitrogen  and  hydrogen, 
united  as  ammonia,  and  a  part  of  the  charcoal, 
in  the  form  of  carbon  dioxide,  distil  over,  while 
the  remainder  of  the  charcoal  is  left  in  the 
cylinder,  intermingled  with  the  calcareous  salts. 
Diess  of  Paris,  proposes  carbon  disulphide 
as  a  solvent  for  the  fat  of  bones,  as  it  furnishes 
a  larger  and  better  product  of  fat,  and  renders 
the  bones  fitter  for  producing  a  good  bone 
black.  This  form  of  animal  charcoal  neces- 
sarily contains  calcium  phosphate  and  car- 
bonate. 

Properties.— "  Dull  black,  granular  frag- 
ments, or  a  dull  black  powder,  odorless,  nearly 
tasteless,  and  insoluble  in  water  or  alcohol. 
When  ignited,  it  leaves  a  grayish  or  yellowish- 
white  ash,  amounting  to  about  85  percent,  of 
the  original  weight  of  the  portion  taken,  which 
should  have  been  previously  dried  at  120°  to 
125°  C.  (248°  to  257°  F.)  to  a  constant  weight. 
The  ash  should  be  soluble  in  hydrochloric  acid 
with  the  aid  of  heat,  leaving  not  more  than  a 
trifling  residue.  If  1  Gm.  of  Animal  Charcoal 
be  boiled  for  several  minutes  with  a  mixture  of 
3  Cc.  of  potassium  hydroxide  T.S.  and  5  Cc.  of 
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water  the  filtrate  should  be  colorless  or  nearly 
so  (evidence  of  complete  carbonization)  "  U.  S. 
It  is  more  dense  and  less  combustible  than 
vegetable  charcoal;  from  which,  moreover, 
it  may  be  distinguished  by  burning  a  small  por- 
tion of  it  on  a  red  hot  iron,  when  it  will  leave 
a  residue  imperfectly  acted  on  by  sulphuric 
acid,  whereas  the  ashes  from  vegetable  charcoal 
readily  dissolve  in  this  acid,  forming  a  bitterish 
solution. 

Animal  charcoal  by  no  means  invariably 
possesses  the  decolorizing  property,  as  this  de- 
pends upon  its  peculiar  state  of  aggregation. 
If  pure  animal  matter  (soft  tissues)  is  carbon- 
ized, it  usually  enters  into  fusion,  and,  from  the 
gaseous  matter  which  is  extricated,  becomes 
porous  and  cellular.  The  charcoal  formed  has 
generally  a  metallic  lustre,  and  a  color  resem- 
bling that  of  black  lead.  It  has,  however,  little 
or  no  decolorizing  power,  even  though  finely 
pulverized. 

The  decolorizing  power  of  vegetable  charcoal 
was  first  noticed  by  Lowitz  of  St.  Petersburg; 
and  that  of  animal  charcoal  by  Figuier  of 
Montpellier,  in  1811.  In  1822  the  subject  was 
ably  investigated  by  Bussy,  Payen,  and  Des- 
fosses.  The  power  is  generally  communicated 
to  charcoal  by  igniting  it  in  close  vessels,  but 
not  always.  The  kind  of  charcoal,  for  ex- 
ample, obtained  from  substances  which  undergo 
fusion  during  carbonization  scarcely  possesses 
the  property,  even  though  it  may  be  afterwards 
finely  pulverized.  The  property  in  question  is 
possessed  to  a  certain  extent  by  wood  charcoal, 
but  is  developed  in  it  in  a  much  greater  degree 
by  burning  it  with  some  chemical  substance, 
which  may  have  the  effect  of  reducing  it  to 
an  extreme  degree  of  fineness.  The  most 
powerful  of  all  the  charcoals  for  discharging 
colors  are  those  obtained  from  certain  animal 
matters,  such  as  dried  blood,  hair,  etc.,  by  first 
carbonizing  them  in  connection  with  potassium 
carbonate,  and  then  washing  the  product  with 
water.  Charcoal  thus  prepared  seems  to  be 
reduced  to  a  state  of  extremely  minute  division, 
and  is,  therefore,  very  porous.  The  next  most 
powerful  decolorizing  charcoal  is  bone  black, 
in  which  the  separation  of  the  carbonaceous 
particles  is  effected  by  the  calcium  phosphate 
present  in  the  bone.  Vegetable  substances  also 
may  be  made  to  yield  a  good  charcoal  for  de- 
stroying color,  provided,  before  carbonization, 


they  be  well  comminuted,  and  mixed  with 
pumice  stone,  chalk,  flint,  or  other  similar  sub- 
stance in  a  pulverized  state. 

In  the  manufacture  of  yellow  prussiate  of 
potash  there  is  obtained  a  fine  black  sediment, 
which  has  a  powerful  decolorizing  action;  this 
is  sometimes  attributed  to  the  organic  nitrog- 
enous character  of  the  material  from  which  it 
is  made. 

The  table  below,  abridged  from  one  drawn 
up  by  Bussy,  denotes  the  relative  decolorizing 
power  of  different  charcoals. 

In  order  to  determine  the  commercial  value 
of  animal  charcoal,  Corenwinder  has  proposed 
to  ascertain  its  power  of  absorbing  lime  from 
a  solution  of  calcium  saccharate  of  determinate 
strength.  The  value  is  in  proportion  to  the 
absorbing  power  of  the  charcoal.  A  given 
weight  of  the  charcoal  to  be  tested  is  left  in 
contact,  for  an  hour,  with  a  given  volume  of 
the  solution  of  the  saccharate,  taken  in  excess. 
The  liquid  is  then  filtered,  and  a  small  measure 
of  it  saturated  with  diluted  sulphuric  acid  of 
known  strength.  The  less  the  acid  necessary 
for  this  purpose,  the  greater  the  amount  of 
lime  absorbed,  and  the  better  the  animal  char- 
coal. (Chem.  Gaz.,  1854;  Scientific  American, 
April  22,  1876;  A.  Pharm.,  1887;  Proc.  A.  Ph. 
A.,  1887.)  See  also  Laval's  investigations,  P. 
J.,  1900,  214.  Dupuy  found  that  the  addition 
of  a  few  grains  of  animal  charcoal  to  a  few 
cubic  centimeters  of  cold  fresh  tincture  of 
guaiacum  immediately  causes  the  development 
of  a  blue  color,  while  wood  charcoal  does  not 
give  this  reaction  (P.  J.,  1897,  190). 

Spent  animal  charcoal,  which  has  been  used 
by  the  sugar  refiners,  may  have  its  decolorizing 
power  restored  by  calcination,  which  destroys 
the  organic  matters  that  have  become  fixed  in 
it,  and  it  is  stated  that  it  may  be  submitted  to 
this  process  twenty  times  before  becoming  unfit 
for  use,  although  this  depends  upon  the  amount 
of  calcium  salts  it  takes  up  from  the  raw  sugars, 
beet  sugars  using  up  the  black  faster  than  sugars 
from  the  cane.  According:  to  Pelouze,  the  same 
object  may  be  accomplished  by  subjecting  it  to 
a  weak  solution  of  potassium  or  sodium  car- 
bonate. In  removing  the  coloring  matter,  the 
alkaline  solution  becomes  yellow.  After  its 
action  the  animal  charcoal  must  be  carefully 
washed,  first  with  boiling  water,  and  afterwards 
with  acidulated  water.     A  process  devised  by 
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Bone  black 

Bone  charcoal  treated  with  an  acid     

Lamp-black,  not  ignited 

Charcoal,  from  potassium  acetate 

Blood  ignited  with  calcium  phosphate 

Lamp-black  ignited  with  potassium  carbonate 

Blood  ignited  with  chalk 

White  of  egg  ignited  with  potassium  carbonate 

Glue  ignited  with  potassium  carbonate .  .   ■   •   •   •   •   •   •   •  ■ 

Bone  charcoal,  formed  from  bone  deprived  of  calcium  phosphate  by  an  acid,  and  subsequently 

ignited  with  potassium  carbonate 

Blood  ignited  with  potassium  carbonate 


Decoloriz- 

Decoloriz- 

ing power 

ing  power 

on  syrup. 

on  indigo. 

1 

1 

1.6 

1.8 

3.3 

4 

4.4 

5.6 

10 

12 

10.6 

12.2 

11 

18 

15.5 

34 

15.5 

36 

20 

45 

20 

50 
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Leplay  and  Cuisinier  is  probably  more  effectual. 
The  charcoal,  without  being  removed  from  the 
cylinders,  is  thoroughly  washed,  treated  by 
steam  to  remove  viscous  substances,  and  then 
percolated  successively,  1,  by  a  weak  alkaline 
solution,  which  removes  salts  and  some  coloring 
matter;  2,  by  weak  hydrochloric  acid,  which, 
in  removing  a  certain  amount  of  salts  of  lime, 
liberates  coloring  matter;  3,  again  with  a  weak 
alkaline  solution,  to  carry  off  the  remaining 
coloring  matter;  and  4,  lastly  by  a  solution 
of  calcium  biphosphate,  by  which  tbe  decolor- 
izing power  of  the  charcoal  is  restored. 

Animal  charcoal  is  capable  of  taking  the 
bitter  principles  from  infusions  and  tinctures, 
and  iodine  from  liquids  which  contain  it  in 
solution.  Its  power,  however,  of  acting  on  solu- 
tions and  chemical  compounds  is  stated  by 
Warington  and  Weppen  to  be  more  decided  in 
its  purified  condition.  (See  Carbo  Animalis 
Purificatus;  see  also  Ephem.,  1885,  p.  721.) 
On  the  other  hand,  Carswell  (P.  J.,  1893,  615) 
believes  that  the  purification  of  animal  charcoal 
is  based  on  erroneous  conclusions  as  char- 
coal possesses  no  inherent  powers  of  decolor- 
ization  but  the  latter  depends  partly  on  the 
aggregation  of  cellular  spaces  and  chiefly  on 
the  mineral  constituents. 

Bone  black  consists  of  about  90  per  cent,  of 
calcium  phosphate  and  carbonate,  and  10  per 
cent,  of  charcoal. 

Uses. — Animal  charcoal  is  used  in  pharmacy 
for  decolorizing  vegetable  principles,  such  as 
gallic  acid,  quinine,  morphine,  veratrine,  etc, 
and  in  the  arts,  principally  for  clarifying  syrups 
in  sugar  refining,  for  depriving  spirits  distilled 
from  grain  of  the  penetrating  impurity,  called 
fusel  oil,  which  imparts  to  them  an  unpleasant 
odor  and  taste,  as  first  distilled,  and  for  the 
filtration  of  petroleum  residues  in  the  manufac- 
ture of  petrolatum  and  petroleum  jellies.  (See 
Petrolatum.)  The  manner  in  which  it  is  used 
as  a  decolorizer  is  to  mix  it  with  the  substance 
to  be  decolorized,  and  to  allow  the  mixture  to 
stand  for  some  time.  The  charcoal  unites  with 
the  coloring  matter,  and  the  solution  by  filtra- 
tion is  obtained  white  and  transparent.  Its 
use,  however,  in  decolorizing  the  alkaloids  and 
other  vegetable  principles,  no  doubt  causes  a  loss 
by  absorption,  since  it  has  been  shown  by  the 
experiments  of  Lebourdais,  mentioned  under 
the  head  of  purified  animal  charcoal,  that 
several  of  these  principles  may  be  obtained  by 
the  sole  action  of  charcoal.  For  most  pharma- 
ceutical operations,  and  for  use  as  an  antidote, 
animal  charcoal  must  be  purified  by  hydro- 
chloric acid  from  calcium  phosphate  and  car- 
bonate. (See  Carbo  Animalis  Purificatus.) 
According  to  Guthe,  a  German  chemist,  bone 
charcoal,  without  purification,  is  to  be  pre- 
ferred as  a  decolorizer  in  all  cases  in  which 
the  calcareous  salts  exert  no  injurious  effect. 
Voile  uses  animal  charcoal  as  an  absorbent  in  a 
pill  excipient  for  making  creosote  and  croton 
oil  pills. 

Off.  Prep. — Carbo  Animalis  Purificatus,  U.  8. 


CARBO  ANIMALIS  PURIFICATUS.  U.  S. 

PURIFIED  ANIMAL  CHARCOAL 
(car'bo   an-j-nia'lls   pu-ri-fi-ca'tus) 

Charbon  animal  purifig,  Fr.  Cod. ;  Gereinigte  Knoch- 
enkohle,  O.;  Carbone  di  ossa  depurato,  It. 

*  "Animal  Charcoal,  in  No.  60  powder,  one 
hundred  grammes  [or  3  ounces  av.,  231  grains] ; 
Hydrochloric  Acid,  three  hundred  grammes 
[or  10  ounces  av.,  255  grams] ;  Boiling  Water, 
a  sufficient  quantity.  Introduce  the  Animal 
Charcoal  into  a  capacious  vessel,  add  two  hun- 
dred grammes  [or  7  ounces  av.,  24  grains]  of 
Hydrochloric  Acid,  and  four  hundred  cubic 
centimeters  [or  13  fluidounces,  252  minims]  of 
Boiling  Water.  By  means  of  a  sand-bath  keep 
the  mixture  gently  boiling  during  eight  hours, 
adding  water  occasionally  to  maintain  the  orig- 
inal volume.  Then  add  five  hundred  cubic  cen- 
timeters [or  16  fluidounces,  435  minims]  of 
Boiling  Water,  transfer  the  mixture  to  a  muslin 
strainer,  and,  when  the  liquid  has  run  off,  re- 
turn the  Charcoal  to  the  vessel.  Add  to  it  one 
hundred  grammes  [or  3  ounces  av.,  231  grains] 
of  Hydrochloric  Acid  and  two  hundred  cubic 
centimeters  [or  6  fluidounces,  366  minims]  of 
Boiling  Water,  boil  for  two  hours,  again  add 
five  hundred  cubic  centimeters  [or  16  fluid- 
ounces,  435  minims]  of  Boiling  Water,  transfer 
the  whole  to  a  plain  filter,  and  when  the  liquid 
has  passed  through,  wash  the  residue  with  Boil- 
ing Water  until  the  washings  produce  only  a 
faint  cloudiness  with  silver  nitrate  T.S.  Dry 
the  powder  in  a  drying  oven,  and  immediately 
transfer  it  to  well-stoppered  vials."  U.  S. 

u  Take  of  Bone  Black,  in  powder,  sixteen 
ounces  [avoirdupois]  ;  Hydrochloric  Acid  ten 
fluidounces ;  Distilled  Water  a  sufficiency.  Mix 
the  Hydrochloric  Acid  with  a  pint  of  the  Water, 
and  add  the  Bone  Black,  stirring  occasionally. 
I  digest  at  a  moderate  temperature  for  two  days, 
agitating  from  time  to  time;  collect  the  undis- 
solved charcoal  on  a  calico  filter,  and  wash  with 
Distilled  Water  until  what  passes  through  gives 
scarcely  any  precipitate  with  nitrate  of  silver. 
Dry  the  charcoal,  and  then  heat  it  to  redness 
in  a  closely-covered  crucible."  Br.  1885. 

Animal  charcoal,  as  it  is  made  by  charring 
bones,  necessarily  contains  bone  phosphate  and 
calcium  carbonate,  the  presence  of  which  does 
no  harm  in  some  decolorizing  operations;  but 
in  delicate  chemical  processes  these  salts  may  be 
dissolved  or  decomposed,  and  thus  become  a 
source  of  impurity.  It  is  on  this  account  that 
animal  charcoal  requires  to  be  purified  from  its 
calcareous  salts;  and  this  is  accomplished  by 
diluted  hydrochloric  acid,  which  dissolves  the 
phosphate  and  decomposes  the  carbonate.  Ac- 
cording to  Stenhouse,  aluminized  vegetable  char- 
coal is  equally  efficacious  with  purified  animal 
charcoal  as  a  decolorizer.     (See  page  296.) 

Properties. — Purified  animal  charcoal  is  "a 
dull  black  powder,  odorless,  tasteless,  and  insol- 
uble in  water,  alcohol,  or  other  solvents.  If  2 
6m.  of  the  powder  be  ignited  at  a  red  heat  with 
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free  access  of  air  in  a  broad,  shallow  porcelain 
or  platinum  dish,  it  should  not  leave  a  residue 
weighing  more  than  0.0S  Gin.,  or  4  per  cent,  of 
the  original  weight  (limit  of  silicates  and  other 
fixed  inorganic  matter).  If  1  Gm.  of  the  pow- 
der be  boiled  with  a  mixture  of  3  Cc.  of  potas- 
sium hydroxide  T.S.  and  5  Cc.  of  water  during 
three  minutes,  the  nitrate  should  be  colorless 
(evidence   of   complete   carbonization)."   U.  S. 

It  has  been  shown  by  Robert  Warington  that 
bitter  vegetable  substances,  including  the  organic 
alkalies,  are  removed  from  solution  by  passing 
through  purified  animal  charcoal,  especially 
when  the  action  is  assisted  by  heat.  Weppen 
finds  that  a  similar  effect  is  produced  by  it 
in  removing  resins  from  tinctures,  tannic  acid 
and  bitter  principles  from  astringent  and  bitter 
infusions,  and  certain  metallic  salts  from  their 
solutions.  Purified  animal  charcoal,  thus  em- 
ployed, has  been  resorted  to  by  Lebourdais  as  an 
agent  for  obtaining  the  active  principles  of 
plants.  A  decoction  or  infusion  of  the  plant  is 
either  boiled  with  or  filtered  through  the  char- 
coal, which  takes  up,  more  or  less  completely, 
the  bitter  and  coloring  principles.  The  charcoal, 
after  having  been  washed  and  dried,  is  treated 
with  boiling  alcohol,  which  dissolves  the  prin- 
ciples taken  up.  Finally,  the  alcohol  is  dis- 
tilled off,  and  the  principles  are  obtained  in  a 
separate  state.  In  this  way  digitalin,  ilicin, 
scillitin,  columbin,  colocynthin,  arnicine,  strych- 
nine, quinine,  and  other  principles  have  been 
obtained  by  Lebourdais.  (Chem.  Gaz.,  Nov.  15, 
1S4S.)  (In  relation  to  the  method  of  Lebour- 
dais, see  a  paper  by  J.  S.  Cobb,  in  A.  J.  P., 
1S51.)  A.  B.  Garrod  proposed  purified  animal 
charcoal  as  an  antidote  to  vegetable  and  animal 
poisons,  with  which  it  appears  to  combine. 
According  to  his  experiments,  common  bone 
black  has  not  one-fifth  of  the  power  possessed 
by  the  purified  substance,  and  vegetable  char- 
coal and  lamp-black  are  nearly  or  quite  useless. 
The  amount  of  the  antidote  proposed  by  Garrod 
is  half  an  ounce  for  each  grain  of  a  vegetable 
alkaloid.  Alfred  Taylor  deemed  the  results 
of  Garrod  inconclusive.  B.  H.  Rand  made 
some  interesting  observations  in  relation 
to  the  antidotal  powers  of  purified  animal 
charcoal,  and  proved  that  poisonous  doses  of 
the  strongest  vegetable  poisons  may  be  swal- 
lowed with  impunity  if  mixed  with  that  sub- 
stance. {Med.  Exam.,  Sept.  1848.)  As  an 
antidote  for  phosphorus  (see  N.  Y.  M.  B.,  1874, 
p.  68)  its  value  is  very  doubtful. 

In  using  animal  charcoal  for  decolorizing 
active  vegetable  principles  much  loss  is  often 
incurred  by  the  absorption  of  those  principles 
by  the  charcoal. 

CARBO  LIGNI.  U.  S.,  Br. 

CHARCOAL 

(ciir'bo    lig'nl) 

"  Charcoal  prepared  from  soft  wood,  and 
very  finely  powdered.     It  should  be  kept  in  well- 


closed  vessels."  U.  S.  "  The  carbonaceous 
residue  of  wood  charred  by  exposure  to  a  red 
heat  without  access  of  air."   Br. 

Carbo  Praeparatus,  Carbo  e  Ligno,  Carbo  Vegeta- 
bilis ;  Wood  Charcoal,  Vegetable  Charcoal ;  Charbon 
Vegetal,  Charbon  de  bois,  Fr. ;  Carbo  Lignl  Pulver- 
atus,  P.  G.;  Gepulverte  Holzkohle,  Holzkohle,  Prii- 
parirte  Kohle,  O.;  Carbone  Vegetale,  Carbone  di 
legno,  /*.,•  Carbon  vegetal  medicinal,  Carbon  de 
lena,   tip. 

Preparation  on  the  Large  Scale. — Billets  of 
wood  are  piled  in  a  conical  form,  and  covered 
with  earth  and  sod  to  prevent  the  free  access 
of  air,  several  holes  being  left  at  the  bottom  and 
one  at  the  top  of  the  pile,  in  order  to  produce 
a  draught  to  commence  the  combustion.  The 
wood  is  then  kindled  from  the  bottom.  In  a 
Little  while  the  hole  at  the  top  is  closed,  and, 
after  the  ignition  is  found  to  have  pervaded 
the  whole  pile,  those  at  the  bottom  are  stopped 
also.  The  combustion  taking  place  with  a 
smothered  flame,  the  volatile  portions  of  the 
wood,  consisting  of  hydrogen  and  oxygen,  are 
dissipated,  while  the  carbon  is  left,  a  portion 
of  it,  however,  being  lost  by  combustion.  Wood, 
thus  carbonized,  yields  not  more  than  17  or 
18  per  cent,  of  charcoal.  A  better  method  is 
to  char  the  wood  in  iron  cylinders,  when  it 
yields  from  22  to  23  parts  in  100  of  excellent 
charcoal ;  and,  at  the  same  time,  the  means 
are  afforded  for  collecting  the  volatile  products, 
consisting  of  pyroligneous  acid,  einpyreuruatic 
oil,  and  tar.  This  process  for  obtaining  char- 
coal has  been  described  under  another  head. 
(See  Acidum  Aceticutn.)  A  method  of  pre- 
paring charcoal  by  subjecting  wood  to  super- 
heated steam  has  been  invented  by  Violette. 
"When  the  temperature  of  steam  is  300°  C. 
(572°  F.),  the  wood  is  converted  into  a  pecul- 
iar charcoal,  called  red  charcoal,  which  is  inter- 
mediate in  its  qualities  between  wood  and 
ordinary  charcoal.  When  the  temperature  is 
lower,  the  carbonization  is  incomplete;  when 
higher,  the  product  is  black  charcoal.  The 
steam  process  yields  a  uniform  charcoal  for  a 
given  temperature,  which  may  be  easily  regu- 
lated, and  a  product  about  double  that  obtained 
in  closed  cylinders.  Charcoal  contains  carbon, 
approximately  in  proportion  to  the  tempera- 
ture at  which  it  is  formed:  varying  from  65 
per  cent,  when  made  at  250°  C/(4S2°  F.)  to 
80  per  cent,  when  made  at  400°  C.  (752°  F.). 
The  gaseous  matter  present,  on  the  other  hand, 
decreases  with  the  temperature  of  carbonization. 
Thus,  for  charcoal  made  at  300°  C.  (572°  F.), 
it  is  one-third  of  its  weight;  at  350°  C.  (662° 
F.),  one-fourth. 

E.  C.  C.  Stanford  has  called  attention  to 
a  variety  of  vegetable  charcoal,  obtained  by 
charring  a  species  of  sea  weed,  Laminaria 
digitata,  gathered  on  the  shores  of  the  Heb- 
rides, which,  on  account  of  the  large  proportion 
of  calcium  carbonate  contained  in  it  (20  per 
cent.),  is  unfit  for  use  in  refining  sugar:  it,  how- 
ever, possesses  more  of  the  deodorizing  and  de- 
colorizing power  than   animal   charcoal  itself, 


( 


296 


Carbo  Ligni. 


PART    I. 


which,  with  the  exception  referred  to,  it  closely 
resembles  in  chemical  composition.  (P.  J., 
1867,  186.) 

Preparation  for  Medicinal  Use. — Belloc  re- 
commends charcoal  for  this  purpose  to  be  ob- 
tained from  poplar  shoots,  cut  at  the  time  the 
sap  rises,  and  deprived  of  their  bark.  The 
carbonization  should  be  performed  in  cast  iron 
vessels  at  a  red-white  heat.  The  product  is  a 
light  and  brilliant  charcoal,  which  must  be 
purified  by  being  macerated  for  three  or  four 
days  in  water,  frequently  renewed.  It  is  then 
dried,  powdered,  and  placed  in  bottles,  which 
should  be  well-stoppered.  The  charcoal  most 
esteemed  in  Philadelphia  for  medicinal  pur- 
poses is  that  prepared  by  Dupont,  near  Wil- 
mington, Delaware,  for  the  manufacture  of  gun- 
powder. It  is  made  from  young  willow  shoots 
of  two  or  three  years'  growth. 

Properties. — Charcoal  is  a  black,  shining, 
brittle,  porous  substance,  tasteless  and  inodor- 
ous, and  insoluble  in  water.  It  is  a  good  con- 
ductor of  electricity,  but  a  bad  one  of  heat. 
It  possesses  the  remarkable  property  of  absorb- 
ing many  times  its  own  bulk  of  certain  gases. 
"A  black,  odorless,  and  tasteless  powder,  free 
from  gritty  matter.  If  1  Gin.  of  Charcoal  he 
boiled  with  a  mixture  of  •'{  Cc.  of  potassium 
hydroxide  T.S.  and  5  Cc.  of  water  for  several 
minutes,  the  filtrate  should  be  colorless  or  nearly 
so  (evidence  of  complete  carbonisation)."  U.  S. 
The  British  Pharmacopoeia  describes  it  as  u  a 
black  powder  without  taste  or  odor,  free  from 
gritty  matter.  When  burned  at  a  high  tem- 
perature with  tree  100688  of  air,  it  should  not 
leave  more  than  1\  per  cent,  of  ash."  When 
exposed  to  the  air  after  ignition,  charcoal  in- 
creases rapidly  in  weight,  ahsorbinj:  from  12  to 
14  per  cent,  of  moisture.  As  ordinarily  pre- 
pared, it  contains  the  incombustible  part  of  the 
wood,  amounting  to  1  or  2  per  cent.,  which  is 
left  as  ashes  when  the  charcoal  is  burned.  This 
inorganic  material  may  be  removed  by  digest- 
ing the  charcoal  in  diluted  hydrochloric  acid, 
and  afterwards  washing  it  thoroughly  with 
boiling    water. 

Uses. — Powdered  charcoal  is  an  active  absor- 
bent, but  otherwise  is  practically  free  from 
medicinal  properties.  In  the  past  it  has  been 
much  used  in  dyspepsia  with  fetid  breath, 
pyrosis,  diarrhoea,  and  even  constipation.  Its 
influence  upon  the  bowels,  if  it  has  any  other 
than  its  mechanical  action,  really  tends  towards 
the  production  of  constipation.  At  one  time 
it  was  much  used  as  a  dressing  for  ulcers  but 
is  at  present  rarely  employed,  though  the 
Cataplasma  Carbonis  or  charcoal  poultice  is 
still  occasionally  prescribed  in  Great  Britain. 
Several  of  its  varieties  are  used  as  tooth  pow- 
der. Those  generally  preferred  are  the  char- 
coals of  the  cocoa-nut  shell  and  of  bread.  It 
is  said  that  charcoal  proves  useful  in  preserving 
the  teeth  by  absorbing  the  acid  sometimes  mor- 
bidly present  in  the  mucus  of  the  mouth.  The 
dose  of  charcoal  varies  from  one  to  four  tea- 
spoonfuls  (3.9  to  15.5  Gm.)  or  more.     Daniel 


gave  it  in  his  case  of  constipation  in  doses  of 
a  teaspoonful  (3.9  Gm.),  repeated  every  half 
hour.  Charcoal  biscuits  have  been  prepared, 
containing  15  or  20  per  cent,  of  charcoal  in  fine 
powder,  while  charcoal  lozenges,  either  of 
charcoal  alone  or  associated  with  bismuth,  have 
been  employed  with  asserted  good  results  in 
certain  forms  of  gastric  disturbances. 

For  internal  use  charcoal  is  preferred  by 
some  in  the  granular  form.  W.  Lascelles  Scott 
employs  the  following  method  of  preparing  it. 
He  prefers  the  wood  of  the  box,  willow,  or 
linden,  which,  after  being  charred,  should  be 
allowed  to  cool  out  of  contact  with  air,  then 
boiled  for  some  time  in  diluted  hydrochloric 
acid,  and  afterwards,  having  been  thoroughly 
washed  with  pure  water,  in  a  little  weak  am- 
monia. The  fragments  are  again  ignited,  and 
then  quickly  powdered,  and  passed  through  a 
sieve  of  80  or  100  apertures  to  the  inch.  Nine 
pounds  of  this  powder  are  mixed  with  one 
pound  of  pure  sugar  passed  through  a  30  sieve, 
and  4  ounces  of  gum  arabic  in  impalpable  pow- 
der. The  whole  is  then  moistened  with  a  few 
ounces  of  warm  distilled  water,  to  which  have 
been  added  an  ounce  and  a  quarter  of  tincture 
of  benzoin,  and  a  little  mucilage.  The  mass  is 
now  granulated  OH  flat  steam  pans,  in  the  usual 
manner,  at  a  temperature  of  101.6°  to  107.2° 
< j.  (215°  to  225°  P.).  When  perfectly  dry  it  is 
d,  and  secured  in  well-stoppered  bottles. 
{('firm.  News,  1867,  p.  204.) 

Stenhouae  has  devised  :»  process  for  combin- 
ing alumina  with  common  vegetable  charcoal, 
forming  what  he  calls  aluminized  charcoal, 
which  is  an  economical  substitute  for  purified 
animal  charcoal,  and  equally  ellicacious  as  a  de- 
colorizer.  It  i.s  prepared  by  digesting  finely 
powdered  charcoal  with  sufficient  of  the  solution 
of  aluminum  sulphate  to  give  an  impregnation 
of  7.5  per  cent,  of  alumina.  The  whole  is 
evaporated  to  dryness,  and  ignited  in  a  covered 
Hessian  crucible,  until  the  water  and  acid  have 
been  dissipated.  Aluminized  charcoal  is  per- 
fectly black,  though  thoroughly  impregnated 
with  anhydrous  alumina,  and  only  requires  to  be 
carefully  pulverized  to  be  ready  for  use.  On 
similar  principles,  Stenhouse  prepares  his  arti- 
ficial bone  black,  by  impregnating  powdered 
wood  charcoal  with  7.5  per  cent,  of  calcium 
phosphate,  by  digesting  it  in  a  solution  of  this 
salt  in  hydrochloric  acid,  evaporating  to  dry- 
ness, and  igniting  in  covered  vessels.  This 
charcoal  decolorizes  well,  but  can  be  used  only 
for  neutral  solutions. 

Charcoal  may  act  either  as  an  oxidizer  or  as 
a  deoxidizer,  these  contrary  powers  depending 
upon  the  temperature  of  the  experiment ;  at  the 
ordinary  temperature,  by  its  porosity,  it  facili- 
tates atmospheric  oxidation  of  animal  matter 
with  which  it  is  placed  in  contact,  while,  on 
the  other  hand,  at  a  low  red  heat  it  deoxidizes 
or  reduces  many  metallic  oxides  with  the  for- 
mation of  carbon  monoxide.  The  bodies 
of  two  dogs  having  been  laid  in  an  open  box 
on  a  bed  of  charcoal  a  few  inches  deep,  and 
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covered  by  the  same  material,  were  kept  by 
John  Turnbull  of  Glasgow,  for  six  months  in 
his  laboratory,  without  emitting  any  percep- 
tible effluvium ;  and  when  they  were  examined  at 
the  end  of  this  time,  scarcely  anything  remained 
but  the  bones.  Stenhouse,  who  relates  this 
experiment,  has  confirmed  it  by  observations 
of  his  own,  and  believes  that  the  animal  matter 
thus  treated  undergoes  putrefaction,  though  the 
products,  by  their  rapid  oxidation  and  absorp- 
tion, are  prevented  from  contaminating  the  air. 
He  therefore  considers  charcoal  not  to  be  anti- 
septic, but  the  very  opposite.  It  is  said  that 
water  may  be  kept  sweet  at  sea  by  the  addition 
of  a  little  powdered  charcoal  to  each  cask. 

Dose,  five  to  ten  grains  (0.32  to  0.65  Gm.). 

Off.  Prep. — Acidum  Sulphurosum,  U.  8.;  Calx 
Sulphurata,  U.  S. 

CARBONEI  DISULPHIDUM.  U.  S.  (Br.) 

CARBON  DISULPHIDE  [Carbon  Bisulphide] 

(car-bo'n^-I    di-sul'phi-dum) 

CS2  =  75.57 

"  Carbon  Disulphide  should  be  kept  in  par- 
tially filled,  well-stoppered  bottles,  or  in  tin 
cans,  in  a  cool  place,  remote  from  lights  or 
fire."  U.  S.  "Carbon  Bisulphide,  CS2,  may 
be  prepared  by  the  combination  of  carbon  and 
sulphur  at  a  high  temperature,  the  product 
being  subsequently  condensed  and  purified."  Br. 

Carbonis  Bisulphidum,  Br.,  Carbonli  Bisulphidum  ; 
Carbon  Bisulphide ;  Carbon  Sulphide ;  Sulfure  de 
Carbone,  Fr.  Cod. ;  Carboneum  Sulfuratum,  Alcohol 
Sulfuris,  Schwefelkohlenstoff,  Kohlensulfid,  Schwefel- 
alkohol.  G.j  Solfuro  di  carbonio,  It.;  Sulfuro  de  car- 
bono,  Sp. 

This  compound,  corresponding  to  carbon 
dioxide  (carbonic  acid  gas),  CO2,  is  prepared 
by  the  direct  combination  of  carbon  and  sul- 
phur at  a  moderate  red  heat.  To  effect  this, 
charcoal  is  heated  to  redness  in  a  vertical  cylin- 
der, while  sulphur  is  admitted  through  a 
lateral  tubulure  near  the  bottom.  As  the  sul- 
phur melts  and  vaporizes,  it  combines  with  the 
carbon,  and  the  carbon  disulphide  formed  dis- 
tils over  through  a  series  of  condensing  tubes, 
which,  while  they  serve  to  collect  the  crude 
carbon  disulphide,  allow  of  the  escape  of  the  hy- 
drogen sulphide  formed  at  the  same  time.  The 
crude  product  is  then  rectified,  first  over  a  solu- 
tion of  chlorinated  lhne  to  break  up  any  hy- 
drogen sulphide  gas  remaining,  and  then  re- 
peatedly either  over  mercury,  mercuric  chloride, 
anhydrous  cupric  sulphate,  or  over  a  pure  fatty 
oil,  which  withdraws  from  it  all  free  sulphur 
and  bad  smelling  sulphur  compounds.  The 
manufacture  of  carbon  disulphide  has  assumed 
large  proportions.  In  the  works  of  Deiss  at 
Pantin,  near  Marseilles,  France,  5000  kilogram- 
mes were  turned  out  daily,  and  their  annual 
production  exceeds  1,200,000  kilogrammes. 

The  most  decided  improvement  in  the  manu- 
facture of  carbon  disulphide  was  made  by  E. 


R.  Taylor  of  Penn  Yan,  New  York,  who  intro- 
duced a  patented  electrothermal  process  which 
can  be  worked  continuously.  In  large  furnaces 
41  feet  high  by  16  feet  in  diameter  an  alternat- 
ing current  is  applied  through  carbon  elec- 
trodes. The  metallic  sulphur  passing  over  the 
electrodes  is  vaporized  and  rises  through  the 
glowing  carbon,  the  carbon  disulphide  being 
taken  off  as  vapor  through  a  side  connection 
near  the  top  of  the  furnace.  The  impure  car- 
bon disulphide  is  purified  by  forcing  lime  water 
in  a  fine  spray  through  the  disulphide  liquor 
until  the  water  runs  out  of  the  tank  colorless. 
The  carbon  disulphide  is  finally  rectified  by 
steam  heat.  It  is  used  in  the  arts  for  the  ex- 
traction of  oils  from  different  oil  seeds,  for  the 
extraction  of  sulphur  from  some  varieties  of 
sulphur  ores,  for  the  cleansing  of  wool  and 
recovering  the  fat,  as  a  solvent  for  caoutchouc 
in  the  manufacture  of  india  rubber  goods,  for 
the  extraction  of  perfumes,  and  on  an  enormous 
scale  in  France  as  a  remedy  against  the  phyl- 
loxera. Von  Lengyel  describes  a  carbon  sul- 
phide having  the  composition  C3S2.  (Proc.  A. 
Ph.  A.,  1893,  1021.) 

Properties. — "A  clear,  colorless,  highly  re- 
fractive liquid,  very  diffusive,  having  a  strong, 
characteristic  but  not  fetid  odor,  and  a  sharp, 
aromatic  taste.  Specific  gravity:  1.256  to 
1.257  at  25°  C.  (77°  F.).  Soluble  in  526  parts 
of  water  at  25°  C.  (77°  F.) ;  very  soluble  in 
alcohol,  ether,  chloroform,  fixed  and  volatile 
oils.  Carbon  Disulphide  vaporizes  rapidly  at 
the  ordinary  temperature,  is  highly  inflammable, 
boils  at  46°  to  47°  C.  (114.8°  to  116.6°  F.), 
and  when  ignited,  burns  with  a  bluish-white 
flame,  producing  carbon  dioxide  and  sulphur 
dioxide.  It  should  not  affect  the  color  of  blue 
Htmus  paper  moistened  with  water  (absence  of 
sulphur  dioxide).  A  portion  evaporated 
spontaneously  in  a  glass  vessel  should  leave  no 
residue  (absence  of  dissolved  sulphur).  Lead 
acetate  T.S.  agitated  with  it  should  not  be 
blackened  (absence  of  hydrogen  sulphide)." 
U.  S. 

Uses. — Carbon  disulphide  is  a  powerful 
poison,  but  is  not  used  as  an  internal  remedy. 
According  to  Delpech,  the  workmen  exposed  to 
the  fumes  of  the  disulphide  are  affected  with 
headache,  vertigo,  and  over-excitement  of  the 
nervous  system,  as  evinced  by  voluble  talking, 
incoherent  singing,  or  immoderate  laughter,  or 
sometimes  by  weeping;  and  a  continuance  of 
the  exposure  is  apt  to  finally  cause  a  state  of 
cachexia,  characterized  by  general  weakness, 
loss  of  sexual  appetite,  dulness  of  sight  and 
hearing,  and  impairment  of  memory.  Later 
writers  assert  that  these  phenomena  are  hys- 
terical, and  that  what  the  carbon  disulphide 
does  is  to  produce  an  hysterical  neurosis.  (See 
Anndles  de  Hygiine,  1895,  xxxiii.)  The  swal- 
lowing by  a  man  of  half  an  ounce  of  carbon 
disulphide  was  followed  in  half  an  hour  by 
absolute  unconsciousness,  very  rapid,  feeble 
pulse,  slow  and  stertorous  respiration,  cold  and 
clammy  surface  of  body,  and  insensitive  con- 
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junctiva,  with  mobile  pupils.  Two  hours  later, 
death  occurred.  The  blood  was  found  fluid,  but 
there  were  no  marked  lesions  of  irritation  in 
the  gastro-intestinal  mucous  membrane.  (L.  L., 
July  17,  1886.)  India  rubber  workers,  by 
whom  the  disulphide  is  largely  used,  are  said 
to  suffer  frequently  from  paralytic  symptoms. 
(L.  L.,  Jan.  1886.) 

Externally,  the  disulphide  has  been  used  as 
a  counter-irritant  and  local  anaesthetic.  In 
enlarged  lymphatic  glands,  Turnbull  has  em- 
ployed it  with  asserted  good  success.  He 
applies  it  by  means  of  a  bottle  with  a  proper 
sized  mouth,  containing  a  fluidrachm  of  the 
disulphide,  imbibed  by  a  piece  of  sponge.  The 
skin  over  the  gland  is  first  well  moistened  with 
water.  He  employed  the  vapor  also  with 
benefit  in  deafness,  when  dependent  on  want  of 
nervous  energy  and  a  deficiency  of  wax.  For 
this  purpose,  the  bottle  containing  the  disul- 
phide is  made  with  a  neck  to  fit  the  meatus, 
and,  being  applied  to  the  ear,  is  held  there  until 
considerable  warmth  is  produced.  The  remedy 
has  been  used  often  with  very  good  results, 
in  a  similar  manner,  in  facial  and  other  neural- 
gias aud  various  local  pains.  It  causes  a  good 
deal  of  smarting,  but  its  disagreeable  odor  is 
the  chief  objection  to  it.  Chiandi  Bey  finds 
that  a  solution  of  carbon  disulphide  (three  parts 
per  thousand)  is  a  most  energetic  antiseptic, 
killing  microbes  and  arresting  all  fermentation  ; 
he  proposes  its  use  in  zymotic  diseases  inter- 
nally. (C.  JR.  A.  8.,  xcix.)  In  France  the  disul- 
phide has  been  used  in  diarrhoea  in  .'5.5  per  cent. 
solution,  of  which  the  dose  is  two  tablespoonfuls 
(30  Cc.)   four  or  five  times  a  day. 

Off.  Prep. — Used  as  a  solvent  in  Charta  Sin- 
apis,  U.  8.;  Liquor  Caoutchouc,  Br.;  Pilula  Phos- 
phori,   Br. 

CARDAMOMUM.  U.  S.  (Br.) 

CARDAMOM 

(clir-da-mo'mum) 

"  The  dried  nearly  ripe  fruit  of  Elettaria 
repens  (Sonnerat)  Baillon  (Fam.  Zmgiber- 
acetz)."  U.  S.  "The  dried  ripe  seeds  of 
Elettaria  Cardamomum ,  Maton.  The  seeds 
should  be  kept  in  their  pericarps  and  separated 
when  required  for  use."    Br. 

Cardamomi  Semina,  Br.;  Cardamomum  Minus,  Car- 
damomum Malabaricum  ;  Malabar  Cardamoms,  Carda- 
moms ;  Cardamome  du  Malabar,  Fr.  Cod. ;  Petit 
Cardamome.  Fr.;  Fructus  Cardamomi,  P.  O. ;  Malabar 
Kardamomen,  Cardamomen,  Kleine  Kardamomen,  O. ; 
Cardamomo  minore,  It. ;  Cardamomo,  Cardamomo 
menor,  £p. ;  Ebil,  Arab.;  Kakelah  seghar,  Pers. ; 
Capalaga,   Malay;  Gujaratii   elachi,   Hindost. 

The  subject  of  Cardamom  has  been  involved 
in  some  confusion  and  uncertainty,  both  in  its 
commercial  and  botanical  relations.  The  name 
has  been  applied  to  the  aromatic  capsules  of 
various  Indian  plants  belonging  to  the  family  of 
Zingiberaceae.     Three  varieties  have  long  been 


designated  by  the  several  titles  of  the  lesser, 
middle,  and  larger, — cardamomum  minus,  me- 
dium, and  ma  jus;  but  these  terms  have  been  used 
differently  by  different  writers,  so  that  their 
precise  signification  remains  doubtful.  To 
Pereira  we  are  mainly  indebted  for  the  clear- 
ing up  of  this  confusion.  It  is  well  known 
that  the  lesser  cardamom  of  most  writers  is  the 
variety  recognized  by  the  Pharmacopoeias  and 
generally  kept  in  the  shops.  The  other  varie- 
ties, though  circulating  to  a  greater  or  less 
extent  in  European  and  Indian  commerce,  are 
little  known  in  this  country.1 


1  Ceylon  Cardamom. — This  has  been  denominated 
variously  cardamomum  medium,  cardamom u m  maiut, 
and  cardamomum  longum,  and  is  sometimes  termed  in 
English  commerce  wild  cardamom.  It  is  the  large 
cardamom  of  Guibourt.  In  the  East  it  is  sometimes 
called  grains  of  Paradi.sc ;  but  it  is  not  the  product 
known  with  us  by  that  name.  (See  below.)  It  Is 
derived  from  a  plant  cultivated  In  Candy,  in  the 
island  of  Ceylon,  and  also  growing  wild  In  the  forests 
of  the  interior,  which  was  designated  by  Sir  James 
Fdward  Smith  Elettaria  major,  but  Is  now  generally 
acknowledged  to  be  only  a  variety  of  the  official  plant. 
This  plant  was  described  by  Pereira  in  P.  J.,  11.  388. 
It  is  affirmed  that  the  annual  product  reaches 
nearly  750,000  pounds.  The  fruit  is  a  lanceolate 
oblong,  acutely  triangular  capsule,  somewhat  curved, 
about  an  inch  and  a  half  long  and  four  lines  broad, 
with  flat  and  ribbed  sides,  tough  and  coriaceous, 
brownish  or  yellow  ash-colored,  having  frequently  at 
one  end  the  long,  cylindrical,  three-lobed  calyx,  and 
at  the  other  the  fruit  slalk.  II  is  three-celled,  and 
contalna  angular,  rugged,  yellowish-red  seeds,  of  a 
peculiar  fragrant  odor  and  spicy  taste.  Its  effects 
are  analogous  to  those  of  the  official  cardamom. 

2.  Bound  Cardamom.- — This  is  probably  the 'Afxupop 
of  Dioscorides  and  the  Amomi  ura  of  Pliny,  and  is 
believed  t"  be  the  fruit  of  Amomum  cardamomum. 
Wllld.,  growing  in  Sumatra,  Java,  and  other  East 
India  islands.  The  capsules  are  usually  smaller  than 
a  cherry,  roundish  or  somewhat  ovate,  with  three 
convex  sides,  more  or  less  striated  longitudinally,  yel- 
lowish or  brownish  white,  and  sometimes  reddish, 
with  brown,  angular,  cuneiform,  shrivelled  seeds, 
which  have  a  spicy  camphorous  flavor.  They  are 
sometimes,  though  rarely,  met  with  connected  in  their 
native  clusters,  constituting  the  amomum  raoemotum, 
or  (i)iKi7ii)  en  tirappc,  of  the  French.  They  are  simi- 
lar in  medicinal  properties  to  the  official,  but  are 
seldom  used  except    In  the  southern  parts  of  Europe. 

8.  Jara  Cardamom. — The  plant  producing  this  va- 
riety is  supposed  to  be  the  Amomum  maximum  of  Rox- 
burgh, growing  in  Java  and  other  Malay  islands  in 
1  be  Bast.  The  capsules  are  oval  or  oval-oblong,  often 
somewhat  ovate,  from  eight  to  fifteen  lines  long,  and 
from  four  to  eight  broad,  usually  flattened  on  one 
side  and  convex  on  the  other,  sometimes  curved,  three- 
valved,  and  occasionally  Imperfectly  three-lobed,  of  a 
dirty  grayish-brown  color,  and  coarse  fibrous  appear- 
When  soaked  in  water,  they  exhibit  as  their 
distinguishing  character  from  nine  to  thirteen  ragged 
membranous  wings  along  their  whole  length.  The 
seeds  have  a  feebly  aromatic  taste  and  odor.  This 
variety  of  cardamom  affords  but  a  very  small  propor- 
tion of  volatile  oil,  Is  altogether  of  inferior  quality, 
and,  when  imported  into  London,  Is  usually  sent  to 
the  continent. 

4.  Mada(ja8car  Cardamom. — This  Is  the  Carda- 
momum majus  of  Geiger  and  some  others,  and  is 
thought  to  be  the  fruit  of  Amomum  angustifolium  of 
Sonnerat,  growing  in  marshy  grounds  in  Madagascar. 
The  capsule  is  ovate,  pointed,  flattened  on  one  side, 
striated,  with  a  broad  circular  scar  at  the  bottom, 
surrounded  by  an  elevated,  notched,  corrugated  mar- 
gin. The  seeds  have  an  aromatic  flavor  analogous  to 
that  of  official  cardamom. 

."».  Bengal  Cardamom. — The  fruit  of  Amomum  subu- 
latum,  Roxb.,  sometimes  known  by  the  name  of 
Winged  Bengal  Cardamom.  Morung  elachi,  or  Buro 
elachi,  is  about  an  inch  in  length,  obscurely  three- 
sided,  ovoid  or  somewhat  obconic,  with  nine  narrow, 
jagged  ridges  or  wings  (best  seen  after  soaking  in 
water)  upon  its  distal  end,  which  terminates  in  a 
truncate  bristly  nipple.  The  pericarp  is  coarsely 
striated  of  a  deep  brown,  splitting  into  three  valves, 
disclosing  a  three-lobed  mass  of  seeds,  60  to  80  in 
number. 
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The  official  cardamoms  are  produced  solely 
in  India,  chiefly  in  Malabar,  Mysore,  and  adja- 
cent regions.  Malabar  cardamoms  are  rather 
smaller  than  Mysore  cardamoms. 

Linnaeus  confounded,  under  the  name  of 
Amomum  Cardamomum,  two  different  plants 
— the  genuine,  that  of  Malabar,  and  another 
growing  in  Java.  These  were  separated 
by  Willdenow,  who  conferred  on  the  for- 
mer, Sonnerat's  title  of  Amomum  repens,  while 
he  retained  the  original  name  for  the  latter, 
though  not  the  true  cardamom  plant.  In  the 
tenth  volume  of  the  Linncean  Transactions,  1811, 
White,  a  British  army  surgeon  in  India,  pub- 
lished a  very  minute  description  of  the  Malabar 
plant,  which  he  had  enjoyed  frequent  oppor- 
tunities of  examining  in  its  native  state.     From 

6. — Nepaul  Cardamom  Is  produced  by  an  Amomum  of 
undetermined  species,  and  resembles  the  Bengal  car- 
damom, except  in  having  a  long  tubular  calyx  on  its 
summit,  and  in  being  usually  attached  to  a  stalk. 

7.  Grains  of  Paradise.  Grana  Paradisi. — Under  this 
name  and  that  of  Guinea  grains,  and  Melegueta  or 
Mallaguetta  pepper,  are  found  in  commerce  small 
seeds  of  a  round  or  ovate  form,  often  angular,  and 
somewhat  cuneiform,  minutely  rough,  brown  exter- 
nally, white  within,  of  a  feebly  aromatic  odor  when 
rubbed  between  the  fingers,  and  of  a  strongly  hot  and 
peppery  taste.  Two  kinds  of  them  are  known  in  the 
English  market,  one  larger,  plumper,  and  more  warty, 
with  a  short  conical  projecting  tuft  of  pale  fibres  on 
the  umbilicus ;  the  other  smaller  and  smoother,  and 
without  the  fibrous  tuft.  The  latter  are  the  more 
common.     It  is  probable  that  one  of  the  varieties  is 

Eroduced  by  Amomum  Grana  Paradisi  of  Sir  J.  B. 
mith,  and  the  other  by  Roscoe's  Amomum  Melegueta. 
(Pereira's  Mat.  Med.,  3d  ed.,  p.  1134.)  W.  P.  Daniell, 
who  has  published  (P.  J.,  xiv.  312  and  356)  an  elab- 
orate paper  on  the  Amoma  of  Western  Africa,  states 
that  the  true  Mallaguetta  pepper  is  obtained  ex- 
clusively from  varieties  of  the  same  species  to  which 
belong  the  Amomum  Granum  Paradisi  of  Afzelius  and 
the  A.  Melegueta  of  Roscoe  ;  while  the  A.  Grana  Para- 
disi of  Sir  J.  E.  Smith  is  a  different  plant,  and  yield3 
a  different  product.  These  grains  are  imported  from 
Guinea,  and  other  parts  of  the  western  coast  of  Africa. 
Similar  grains  are  taken  to  England  from  Demerara, 
where  they  are  obtained  from  a  plant  cultivated  by  the 
negroes,  supposed  to  have  been  brought  from  Africa, 
and  believed  by  Pereira  to  be  the  Amomum  Melegueto 
of  Roscoe.  (Ibid.,  vi.  412.)  At  the  international 
exhibition  of  1862,  at  London,  Geo.  B.  Wood  noticed 
a  specimen  of  similar  grains,  under  the  name  of 
grains  of  Paradise,  sent  from  the  island  of  Trinidad. 
Their  effects  on  the  system  are  analogous  to  those  of 
pepper ;  but  they  are  seldom  used  except  in  veter- 
inary practice,  and  to  give  artificial  strength  to 
spirits,  wine^  beer,  and  vinegar.  In  the  same  journal 
(li.  443),  Pereira  points  out  seven  distinct  scita- 
mineous  fruits  to  which  the  name  of  grains  of  Para- 
dise has  been  applied  by  different  authors.  J.  C. 
Thresh  made  a  proximate  analysis  of  the  seeds,  and 
found  volatile  oil,  resin,  tannin,  starch,  albuminoids, 
and  an  active  principle  in  the  form  of  a  straw-colored, 
viscid,  odorless  fluid,  pungent,  but  not  so  hot  as  cap- 
saicin. (P.  J.,  1884,  p.  297.)  Fredk.  Schwartz  found 
in  the  seeds  a  reddish-brown  acrid  resin,  and  an  oil 
having  a  burning  aromatic  taste,  upon  which  the 
virtues  probably  depend.  (A.  J.  P.,  1886,  118 ;  con- 
sult also  Hanausek's  researches  on  grains  of  Para- 
dise in  Ghem.  Ztg.,  1893,  1765.) 

Bastard  Cardamom,  the  seeds  of  Amomum  Xan- 
thomes, Wall.,  resembles  true  cardamom  in  appearance, 
but  is  of  a  dirty  green  color,  and  has  a  very  biting 
camphor-like  taste.  B.  Niederstadt  gives  the  follow- 
ing as  the  results  of  analysis  of  the  true  (hulled) 
seed  and  of  the  bastard  cardamom : 

True.         Bastard. 

Water 15.25  15.50 

Ether  soluble  extract 5.10  4.04 

Ash 6.55  7.50 

Starch  and  sugar 28.84  24.00 

Cellular  tissue,  nitrogenous  mat- 
ters and  extractive 44.26  48.96 

A  cardamom  from  East  Africa,  with  a  flavor  resem- 
bling that  of  official  cardamom  and  of  the  Korarlma 
cardamom,  is  said  to  have  been  seen  in  the  London 
market,  but  apparently  has  not  been  identified, 


this  description  Maton  inferred  that  the  plant, 
according  to  Roscoe's  arrangement  of  the  Scita- 
minacea?,  could  not  be  considered  an  Amomum; 
and  as  he  was  unable  to  attach  it  to  any  other 
known  genus,  he  proposed  to  construct  a  new 
one,  with  the  name  of  Elettaria,  derived  from  el- 
ettari  or  elatari,  the  Malabar  name  of  this  drug. 
Sir  James  Smith  afterwards  suggested  the  pro- 
priety of  naming  the  new  genus  Matonia,  in 
honor  of  Maton;  and  the  latter  title,  having 
been  adopted  by  Roscoe,  obtained  a  place  in 
former  editions  of  the  London  and  U.  S.  Phar- 
macopoeias. The  celebrated  Roxburgh  described 
the  Malabar  cardamom  plant  as  an  Alpinia, 
with  the  specific  name  Cardamomum.  As  doubts 
were  entertained  of  the  necessity  for  the  new 
genus  proposed  by  Maton,  Roxburgh  was  fol- 
lowed in  the  London  and  U.  S.  Pharmacopoeias, 
and  the  fruit  was  referred  to  Alpinia  Carda- 
momum. This  decision,  however,  was  revised  in 
the  later  editions  of  the  U.  S.  and  British  Phar- 
macopoeias. Roscoe  arranged  it  with  the  aban- 
doned genus  Renealmia  of  Linnaeus,  which  he 
restored. 

Ellettaria  repens  (Sonnerat),Baillon;  E.  Car- 
damomum, Maton;  B.  &  T.  267. — Alpinia  Car- 
damomum, Roxburgh. — Amomum  repens,  Son- 
nerat;  Willd.,  Sp.  Plant,  i.  9. — Renealmia  Car- 
damomum, Roscoe. — Matonia  Cardamomum, 
Smith.  Figured  in  Linn.  Trans.,  x.  248,  and 
Carson's  Illust.  of  Med.  Bot.,  ii.  55. — The  car- 
damom plant  has  a  tuberous  horizontal  root  or 
rhizome,  furnished  with  numerous  fibres,  and 
sending  up  from  eight  to  twenty  erect,  simple, 
smooth,  green  and  shining,  perennial  stems, 
which  rise  from  six  to  twelve  feet  in  height, 
and  bear  alternate  sheathing  leaves.  These  are 
from  nine  inches  to  two  feet  long,  from  one  to 
five  inches  broad,  elliptical-lanceolate,  pointed, 
entire,  smooth  and  dark  green  on  the  upper 
surface,  glossy  and  pale  sea-green  beneath,  with 
strong  midribs,  and  short  footstalks.  The 
flower-stalk  proceeds  from  the  base  of  the  stem, 
and  lies  upon  the  ground,  with  the  flowers 
arranged  in  a  panicle.  The  calyx  is  monophyl- 
lous,  tubular,  and  toothed  at  the  margin;  the 
corolla  monophyllous  and  funnel-shaped,  with 
the  inferior  border  unilabiate,  three-lobed,  and 
spurred  at  the  base.  The  fruit  is  a  three-celled 
capsule,  containing  many  seeds;  during  drying 
it  is  said  to  lose  three-fourths  of  its  weight. 

This  valuable  plant  is  a  native  of  the  moun- 
tains of  Malabar,  where  it  springs  up  spon- 
taneously in  the  forests  after  the  removal  of 
the  undergrowth,  and  is  very  extensively  cul- 
tivated by  the  natives.  For  a  detailed  account 
of  culture,  see  A.  J.  P.,  1877,  605 ;  also  P.  J., 
1888.  Cardamoms  have  also  been  cultivated 
to  some  extent  in  tropical  America.  The  plant 
begins  to  yield  fruit  at  the  end  of  the  fourth 
year,  and  continues  to  bear  for  several  years 
afterwards.  The  capsules  when  ripe  are  picked 
from  the  fruit-stems,  dried  over  a  gentle 
fire  or  by  sun-heat,  and  separated  by  rubbing 
with  the  hands  from  the  footstalks  and  ad- 
hering   calyces.       J.    W.    Mollison    describes 
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the  method  of  washing  and  curing  car- 
damoms einploj'ed  in  the  Bombay  Presidency, 
India.  The  washing  and  manipulation  is 
performed  by  women,  and  water  from  special 
wells  is  employed.  The  cardamoms  are  first 
washed  in  earthenware  vessels  containing  a  mix- 
ture of  the  well  water  and  pounded  soap  nut 
and  a  species  of  acacia,  in  the  proportion  of 
two  pounds  of  the  former  to  a  quarter  pound 
of  the  latter.  About  ten  pounds  of  cardamoms 
are  treated  at  one  time.  Two  women  stir  them 
vigorously  in  the  mixture  for  about  one  minute 
and  then  allow  them  to  rest  about  an  equal 
length  of  time,  and  again  stir  for  another 
minute.  A  thick  lather  results.  This  com- 
pletes the  first  washing,  after  which  the  car- 
damoms are  baled  out  by  hand  into  a  basket 
where  they  are  allowed  to  drain  for  a  few 
seconds,  and  then  subjected  to  a  second  washing 
similar  to  the  first  except  that  the  mixture  con- 
tains less  of  the  soap  nut  preparation  and  an 
additional  quantity  of  soap  solution.  They 
are  then  thrown  upon  a  mat  and  sprinkled  with 
water  from  the  special  well  at  intervals  of  a 
half  hour,  until  the  next  morning,  when  they 
are  spread  upon  the  roof  d  a  house  and  allowed 
to  dry  for  four  or  five  hours.  After  nipping 
off  the  short  stalk,  an  operation  performed  with 
a  large  pair  of  shears  by  women  who  are  often 
very  expert,  the  cardamoms  are  sorted,  only  the 
most  plump  fruits  being  prepared  for  the 
foreign  market.  Besides  bleaching  by  this  pro- 
cess, cardamoms  are  also  subjected  to  Btarching 
in  India.  The  starched  product  lias  a  whiter 
appearance  than  the  bleached  cardamoms.  The 
starch  is  prepared  by  pounding  together  rice, 
wheat,  country  soap  and  buttermilk.  The  paste 
is  diluted  with  water  and  sprinkled  over  the 
cardamoms  as  they  are  rubbed  by  hand.  (B. 
C.  I).,  L904,  Bee  also  /'//.  Era,  1004,  L37.) 

Thus  prepared,  they  an-  ovate-oblong,  from 
three  to  ten  lines  long,  from  two  to  four 
thick,  three-sided  with  rounded  angles,  obtusely 
pointed  at  both  ends,  longitudinally  wrinkled, 
and  of  a  yellowish-white  color.  The  seeds  which 
they  contain  are  small,  angular,  irregular,  rough 
as  if  embossed  upon  their  surface,  of  a  brown 
color,  easily  reduced  to  powder,  and  thus  sepa- 
rable from  the  capsular  covering,  which,  though 
slightly  aromatic,  is  much  Less  so  than  the  seeds, 
and  should  be  rejected  when  the  medicine  is 
administered.  The  seeds  constitute  about  74 
parts  per  cent,  by  weight.  According  to 
Pereira,  three  varieties  are  distinguished  in  com- 
merce: 1,  the  shorts,  from  three  to  six  lines 
long,  from  two  or  three  broad,  browner  and 
more  coarsely  ribbed  and  more  highly  esteemed 
than  the  others;  2,  the  long-longs,  from  seven 
lines  to  an  inch  in  length  by  two  or  three  lines 
in  breadth,  elongated,  and  somewhat  acuminate ; 
and  3,  the  short-longs,  which  are  somewhat 
shorter  and  less  pointed  than  the  second  variety. 
The  odor  of  cardamom  is  fragrant,  the  taste 
warm,  slightly  pungent,  and  highly  aromatic. 
"  Oblong-ovoid,  obtusely  triangular  in  trans- 
verse section,  from  10  to  20  Mm.  long,  slightly 


beaked  at  the  apex,  rounded  to  truncate  at  the 
base;  three-celled  and  with  central  placentae; 
pericarp  thin,  leathery,  nearly  tasteless,  and  of 
a  pale  yellow  color;  seeds  15  to  18  in  number, 
about  4  Mm.  long,  oblong-ovoid  and  irregularly 
angular,  reddish-brown,  enclosed  in  a  thin,  mem- 
branous aril ;  odor  and  taste  strongly  and  agree- 
ably aromatic.  Ash  not  more  than  4  per- 
cent. The  seeds  alone  contain  active  and  valu- 
able constituents."  U.  S.  "  Incinerated  they 
should  not  yield  more  than  4  per  cent,  of 
ash."  Br.  Cardamom  yields  its  virtues  to 
water  and  alcohol,  but  more  readily  to  the 
latter.  The  seeds  contain  4.6  per  cent,  of  vola- 
tile oil,  10.4  of  fixed  oil,  2.5  of  a  salt  of  potas- 
sium mixed  with  a  coloring  principle,  3.0  of 
starch,  1.8  of  nitrogenous  mucilage,  0.4  of  yel- 
low coloring  matter,  and  77.3  of  ligneous  fibre. 
( Trommsdorff. )  The  volatile  oil  is  colorless,  of 
an  agreeable  and  very  penetrating  odor,  and  of 
a  strong  aromatic,  burning,  camphorous,  and  bit- 
terish taste.  It  is  dextrogyrate,  and  consists  es- 
sentially of  a  terpene,  CioHie,  with  small  quanti- 
ties of  formic  and  acetic  acids.  From  old  speci- 
mens of  oil  Dumas  and  Peligot  claim  to  have 
separated  erystals  of  terpene  hydrate,  C10H20 
O2  -(-  HaO,  while  Fliickiger  has  obtained  a  crys- 
talline deposit  from  Ceylon  oil  which  he  con- 
siders identical  with  common  camphor.  Weber 
{Ann.  Ch.  Ph.,  238,  08)  speaks  of  finding  a 
small  amount  of  a  crystalline  non-volatile  com- 
pound which  fuses  at  (50°  to  61°  C.  Schimmel 
i;  Co.  published  in  their  semi-annual  reports  for 
April  and  October,  1S97,  some  results  of  inves- 
tigation of  several  varieties  of  cardamom  oil. 
The  terpenes  of  Ceylon  oil  thej'  state  to  be 
terpinene  and  dipentene;  both  Ceylon  and  Ben- 
gal cardamom  contain  cineol,  CioHisO ;  Mala- 
bar cardamom  yields  terpineol  as  well  as  cineol, 
while  Siam  cardamom  yields  a  crystalline  sedi- 
ment composed  of  borneol  and  camphor  in 
approximately  equal  proportions.  The  sp.  gr. 
of  the  oil  is  between  0.92  and  0.94.  It  cannot 
be  kept  long  without  undergoing  change,  and 
finally,  even  though  excluded  from  the  air,  loses 
its  peculiar  odor  and  taste.  If  ether  be  made 
to  percolate  through  the  powdered  seeds,  and 
the  liquor  obtained  be  deprived  of  the  ether, 
a  light  greenish-brown  fluid  remains,  consisting 
almost  exclusively  of  the  volatile  and  fixed  oils. 
It  has  the  odor  of  cardamom,  and  keeps  better 
than  the  oil  obtained  by  distillation.  (A.  J.  P., 
xxi.  116.)  The  oil  of  cardamom  of  commerce 
is  often  factitious,  being  composed  of  several 
cheap  volatile  oils,  oils  of  cajuput,  nutmeg,  and 
others  being  used.  Schimmel  &  Co.  announced 
in  1901  that  they  no  longer  distilled  the  oil  from 
the  fruit  of  Elettaria  Cardamomum,  but  from 
the  seeds  of  another  species;  this  oil  makes  a 
clear  solution  with  three  parts  by  volume  of 
70  per  cent,  alcohol.  (Schim.  Rep.,  1901,  14.) 
The  seeds  should  be  powdered  only  when  wanted 
for  use,  as  they  retain  their  aromatic  proper- 
ties best  while  in  the  capsule. 

Cardamoms  are  sometimes  adulterated ;  G.  W. 
Kennedy  reported  nearly  4  per  cent,  of  orange 
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seeds  and  unroasted  grains  of  coffee  mixed  with 
the  cardamoms.  (A.  J.  P.,  1872.)  Solstein 
(1892)  found  that  pure  powdered  cardamom 
yields  8.36  per  cent,  of  ash;  three  commercial 
samples  of  powdered  cardamom  that  he  ex- 
amined contained  sodium  carbonate. 

Uses. — Cardamom  is  a  grateful  aromatic,  not 
strongly  heating  and  stimulating,  and  use- 
ful chiefly  as  an  adjuvant.  Throughout  the 
East  Indies  it  is  largely  consumed  as  a  con- 
diment. It  was  known  to  the  ancients,  and 
derived  its  name  from  the  Greek  language.  In 
this  country  it  is  employed  chiefly  as  an  ingre- 
dient in  compound  preparations. 

Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.). 

Off.  Prep. — Extractum  Colocynthidis  Composi- 
tum,  U.  S.,  Br.;  Pulvis  Aromaticus,  U.  S.  (Br.)  ; 
Pulvis  Crete  Aromaticus,  Br.;  Tinctura  Carda- 
momi,  U.  8.;  Tinctura  Cardamomi  Composita, 
U.  8.,  Br.;  Tinctura  Gentianae  Composita,  U.  8., 
Br.;  Tinctura  Rhei,  U.  8.    (Br.). 

CARUM.  U.  S.  (Br.) 

CARAWAY 

(ca'rum) 

"  The  dried  fruit  of  Carum  Carvi  Linne 
(Fam.  TJmbelliferoz)."  U.  S.  "  The  dried  fruit 
of  Carum  Carvi,  Linn."  Br. 

Carui  Fructus,  Br.,  Caraway  Fruit ;  Carvles,  Cumin 
des  Pres,  Carvi,  Fr.  Cod.;  Fructus  Carvi,  P.  O.;  Ge- 
meiner  Kiimmel,  Kiimmel,  Garbe,  O. 

Carum  Carvi,  Willd.,  Sp.  Plant.,  i.  1470 ;  B.  & 
T.  121. — This  plant  is  biennial  and  umbel- 
liferous, with  a  spindle-shaped,  fleshy,  whitish 
root,  and  an  erect  stem,  about  two  feet  in  height, 
branching  above,  and  furnished  with  doubly 
pinnate,  deeply  incised  leaves,  the  segments  of 
which  are  linear  and  pointed.  The  flowers  are 
small  and  white,  and  in  erect  terminal  umbels, 
with  an  involucre,  consisting  sometimes  of  three 
or  four  bracts,  sometimes  of  one  only,  and  are 
destitute  of  partial  involucre. 

The  caraway  plant  is  a  native  of  Europe, 
growing  wild  in  meadows  and  pastures,  and 
cultivated  in  many  places.  It  has  been  intro- 
duced into  this  country.  The  flowers  appear  in 
May  and  June,  and  the  seeds,  which  are  not 
perfected  until  the  second  year,  ripen  in  August. 
The  root,  when  improved  by  culture,  resembles 
the  parsnip,  and  is  used  as  food  in  Northern 
Europe.  The  seeds  are  the  part  used  in  medi- 
cine. They  are  collected  by  cutting  down  the 
plant,  and  threshing  it  on  a  cloth.  Our  mar- 
kets are  supplied  partly  from  Europe,  partly 
from  our  own  gardens.  The  American  seeds 
are  usually  rather  smaller  than  the  German. 
Under  the  name  of  Ajowan,  the  fruits  of  the 
Carum  Ajowan,  Bentham  &  Hooker  (Ammi 
copticum,  L.),  are  largely  used  in  India.  They 
are  tV  to  ^  of  an  inch  long,  and  resemble  the 
fruits  of  common  parsley,  but  are  distinguished 
by  their  odor,  and  by  their  surface  being  very 
rough  from  numerous  very  minute  tubercles. 
They  contain  about  4  per  cent,  of  a  volatile 


oil,  which  has  the  odor  of  the  oil  of  thyme,  and 
contains  thymol;  it  may  be  used  as  an  aromatic 
carminative.  (See  B.  M.  J.,  June  6,  1885.) 
For  a  description  of  the  oil  of  ajowan  see 
Schim.  Rep.,  1903,  78. 

Caraway  seeds  (half -fruits)  are  about  two 
lines  in  length,  slightly  curved,  with  five  longi- 
tudinal ridges,  which  are  of  a  light  yellowish 
color,  while  the  intervening  spaces  are  dark 
brown.  "About  4  or  5  Mm.  long,  oblong,  later- 
ally compressed,  usually  separated  into  the  two 
mericarps,  which  are  curved,  tapering  toward 
each  end,  dark  brown,  with  five  yellowish,  fili- 
form ribs,  and  with  six  oil-tubes;  seed  plane 
upon  the  face,  nearly  equilaterally  pentagonal 
in  transverse  section;  odor  and  taste  agreeably 
aromatic;  ash  not  more  than  8  percent."  U.  S. 
"  When  incinerated  the  Fruit  should  not  yield 
more  than  8  per  cent,  of  ash."  Br.  They 
have  an  agreeable  aromatic  odor,  and  a  sweet- 
ish, warm,  spicy  taste.  These  properties  de- 
pend on  an  essential  oil,  which  they  afford 
largely  by  distillation.  (See  Oleum  Cari.)  The 
residue  is  insipid.  They  yield  their  virtues 
readily  to  alcohol  and  more  slowly  to  water. 

"  Drawn  caraway  seeds,"  a  term  applied  to 
such  as  have  been  recovered  from  the  still 
residue  after  obtaining  the  volatile  oil,  are  used 
to  adulterate  caraway ;  the  exhausted  "  seeds  " 
are  much  darker  in  color  than  are  the  genuine. 
(P.  J.,  1896,  150.) 

Uses. — Caraway  is  a  pleasant  stomachic  and 
carminative,  occasionally  used  in  flatulent  colic, 
and  as  an  adjuvant  or  corrective  of  other  medi- 
cines. The  dose  in  substance  is  from  15  to 
30  grains  (1  to  2  Gm.).  An  infusion  may  be 
prepared  by  adding  two  drachms  of  the  seeds 
to  a  pint  of  boiling  water.  The  volatile  oil, 
however,  is  most  employed.  (See  Oleum  Cari.) 
Three  and  a  half  ounces  of  the  oil  of  caraway 
caused  violent  vomiting  and  abdominal  pain, 
with  loss  of  consciousness,  ending,  however,  in 
recovery.  The  urine  contained  both  acetone 
and  albumin.  (Cb.  I.  M.,  xxii.  1902.)  In 
culinary  operations  the  seeds  are  added  to  cakes, 
to  which  they  communicate  an  agreeable  flavor, 
while  they  stimulate  the  digestive  organs. 

Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.). 

Off.  Prep. — Aqua  Carui,  Br.;  Confectio  Pi- 
peris,  Br.;  Pulvis  Opii  Compositus,  Br.;  Tinc- 
tura Cardamomi  Composita,  U.  S.,  Br.;  Tinctura 
Semite  Composita,  Br. 

CARYOPHYLLUS.  U.  S.  (Br.) 

CLOVES 

(car-y-o-phyl'lus) 

"  The  dried  flower  buds  of  Eugenia  aromatica 

(Linne)   O.  Kuntze   (Fam.  Myrtacece)."    U.  S. 

"  The  dried  flower-buds  of  Eugenia  caryophyl- 

lata,  Thunb."  Br. 

Caryophyllum,  Br.;  Caryophylli  Aromatlcl :  Girofle, 
Fr.  Cod.;  Gfirofle,  Clous  Aromatlques,  Clous  de 
Girofle.  Fr.;  Caryophylli,  P.  O.;  Gewiirznelken, 
Nageleln,  O. ;  Garofani,  It. ;  Clavo  de  especia.  Sp. ; 
Cravo  da  India,  Portug.;  Kruidnagel,  Dutch;  Kerun- 
fel,   Arab. 
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Eugenia  aromatica  (L.),  0.  Kuntze;  E.  caryo- 
phyllata,  Willd.,  Sp.  Plant,  ii.  965;  B.  &  T. 
112. — Caryophyllus  aromaticus,  L.,  Sp.  Plant., 
735 ;  De  Cand.,  Prodrom.,  iii.  202 ;  Carson,  Must, 
of  Med.  Bot.,  i.  43,  pi.  37.— This  small  tree 
is  one  of  the  most  elegant  of  those  inhabiting 
the  islands  of  India.  It  has  a  pyramidal  form, 
is  always  green,  and  is  adorned  throughout  the 
year  with  a  succession  of  beautiful  rosy  flowers. 
The  stem  is  of  hard  wood,  and  covered  with  a 
smooth,  grayish  bark.  The  leaves  are  about 
four  inches  in  length  by  two  in  breadth,  obovate- 
oblong,  acuminate  at  both  ends,  entire,  sinuated, 
with  many  parallel  veins  on  each  side  of  the 
midrib,  supported  on  long  footstalks,  and 
Opposite.     They  have  a  firm  COD  nid  a 

shining  green  color,  and  when  bruised  are  highly 
fragrant.  The  flowers  are  disposed  in  ter- 
minal corymbose  panicles,  and  exhale  a  strong, 
penetralin^.   and   grateful   odor. 

The  natural  geographical  range  of  the  clove 

is  extremely  limited,  being  confined  to  the 
Molucca  or.  H  t lie  v  were  one  lime  called.  Clove 
Inland-.  According  tO  FlueJrigar,  cloves  were 
known  in  Western  Europe  as  early  M  t he  sixth 
century,  long  before  the  disco\cry  of  the  Moluc- 
cas by  the  Portl  \  Iter  the  conquest 
of  the  Molucca  Islands  by  the  Dutch,  the 
monopolizing  policy  of  that  commercial  people 
led  them  to  extirpate  the  trees  in  nearly  all  the 
islands    except    Ambo\na    and    Ternate,    which 

under  their  immediate  inspection.    Not- 
withstanding their  jealous  ■  Tench 

governor  of   the    Uei    Of    1'tance   and    Bourbon, 

named     l'oivre.    succeeded,    in     the    year     1770, 

in    obtaining   plants    from   the    Moluccas  and 

introducing    them    into    the   colonies    under    his 

control.     Five  years  afterwardf  the  clovi 

was   introduced    into    Cayenne  and    the   West 

Indies,  in  1803  into  Sumatra,  and  m  1818  into 
Zanzibar.  At  present  the  spice  is  cultivated 
both  in  the  Weal  and  Mast  Indies,  in  tropical 
Africa,  and  in  Brazil. 

The  onexpanded  flower  buds  are  the  pari  of 

the  planl  employed  under  the  ordinary  name 
of  cloves.1     They  are  lust  gathered  when  the 

tree  is  about  six  years  old.  The  fruit  has 
similar  aromatic  properties,  but  much  weaker. 
The  buds  are  at  iirst  white,  then  become  •.Teen, 
and  then  bright  red,  when  they  must  be  at 
once  collected,  which  is  done  by  hand  j licking, 
or  by  beating  the  trees  with  bamboos  and  catch- 
ing the  falling  buds.  In  the  Moluccas  they 
are  said  to  be  sometimes  immersed  in  boiling 
water  and  afterwards  exposed  to  smoke  and 
artificial  heat  before  being  spread  out  in  the 
sun.  In  Zanzibar,  Cayenne,  and  the  West 
Indies  they  are  dried  simply  by  solar  heat. 

Although  it  is  stated  that  as  early  as  266 
B.   C,  during  the  reign  of  the  Han  dynasty, 

1  The  stems  of  the  flowers  also  enter  commerce. 
They  possess  the  odor  and  taste  of  the  cloves,  and.  as 
they  are  worth  only  about  one-fifth  the  price  of  the 
cloves  and  are  said  nearly  to  equal  them  In  strength, 
they  are  largely  used  In  the  manufacture  of  ground 
cloves  as  well  as  of  oil  of  cloves.  In  France 
they  are  generally  known  by  the  name  of  griffes 
de  girofle. 


the  Chinese  court  officers  were  accustomed  to 
hold  cloves  in  their  mouths  before  addressing 
the  sovereign,  that  their  breath  might  have  an 
agreeable  odor,  the  spice  seems  to  have  been  first 
introduced  into  Europe  in  the  fourth  century, 
and  became  a  great  source  of  wealth  to  the 
enterprising  merchants  of  mediaeval  Venice,  who 
obtained  it  from  the  Arabians.  After  the  dis- 
covery of  the  southern  passage  to  India,  the 
trade  in  this  spice  passed  into  the  hands  of  the 
Portuguese,  but  was  subsequently  wrested  from 
them  by  the  Dutch,  by  whom  it  was  long  monop- 
olized. The  United  States  derive  much  of 
their  supply  from  the  West  Indies  and  Guiana; 
but  the  great  sources  of  cloves  have  been 
recently  the  islands  of  Zanzibar  and  Pemba,  on 
the  east  coast  of  Africa.  In  1S72  the  clove 
orchards  in  Zanzibar  were  nearly  destroyed  by 
a  hurricane,  but  they  have  been  replanted.2 
In  commerce  the  varieties  of  cloves  are  known 
by  the  names  of  the  localities  of  their  growth, 
and  so  closely  resemble  one  another  as  to  be 
distinguished  only  by  experts.  The  Pcnang 
I  have  been  especially  esteemed.  The  llrn- 
n  (hn-(s  from  Sumatra  are  by  many  drug- 
L'isis  deemed  equal  to  them.  The  Amboyna  and 
Molucca  cloves  are  stated  to  be  thicker,  darker, 
heavier,   more   oily,    and    more   highly    aromatic 

than  ihose  cultivated  elsewhere.  Formerly 
cloves  were  frequently  adulterated,  but  the  com- 
paratively low  price  of  later  limes  lias  dis- 
couraged this  fraud.  (See  Kraemer,  Proc.  A. 
J'h.  A.,  L8M,   lfi9.) 

Properties.-    (  ]o  ble  in  shape  :i  nail 

with    a    round    bead     with     four    spreading 

points  beneath  it.  "About  15  Mm.  long,  brown- 
ish-black, eonaisting  Of  a  stem-like,  solid  calyx- 
tube,  obscurely  four-angled  and  granular  tough- 
ened, terminated  by  four  teeth,  and  surmounted 
by  a  globular  bead,  consisting  of  lour  petals, 
which  OOVer  numerous  curved  stamens  and  one 
style;  odor  strongly  aromatic;  tsste  pungent 
and  aromatic,  followed  by  Blight  numbness. 
Cloves  should  not  float  in  a  horizontal  position 
on  water.  The  powder  contains  few  or  no 
starch  grains  or  stone  cells.  Ash  not  more 
than  8  percent,"  U.  8.  "Incinerated  they 
should  not  yield  more  than  7  per  cent,  of 
ash."  lir.  Their  color  is  externally  deep  brown, 
internally  reddish;  their  odor  strong  and  fra- 
grant; their  taste  hot,  pungent,  aromatic,  and 
very  permanent.  The  best  cloves  are  large, 
heavy,  brittle,  and  exude  a  small  quantity  of 
oil  on  being  pressed  or  scraped  with  the  nail. 
When  light,  soft,  wrinkled,  pale,  and  of  feeble 
taste  and  odor,  they  are  inferior.  Those  from 
which  the  essential  oil  has  been  distilled  are 
sometimes  fraudulently  mixed  with  the  genuine. 
In  powdered  cloves  this  fraud  appears  to  be 
extensively  practised,  and  its  detection  is  almost 
impossible. 

Trommsdorf  obtained  from  1000  parts  of 
cloves  180  of  volatile  oil,  170  of  a  peculiar  tan- 
nin, 130  of  gum,  60  of  resin,  280  of  vegetable 

1  For  detailed  Information  as  to  method  of  growth, 
see  P.  /.,  June.  1890. 
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fibre,  and  180  of  water.  Wm.  L.  Peabody 
(1895)  found  the  percentage  of  tannin  in 
cloves  to  range  from  10  to  13  per  cent.,  and  that 
it  has  the  same  chemical  composition  as  gallo- 
tannic  acid.  Lodibert  afterwards  discovered  a 
fixed  oil,  aromatic  and  of  a  green  color,  and  a 
white  resinous  substance  which  crystallizes  in 
fasciculi  composed  of  very  fine  diverging  silky 
needles,  without  taste  or  odor,  soluble  in  ether 
and  boiling  alcohol,  and  exhibiting  neither  alka- 
line nor  acid  reaction.  This  substance,  called 
by  Bonastre  caryophyllin,  was  found  in  the 
cloves  of  the  Moluccas,  of  Bourbon,  and  of 
Barbados,  but  not  in  those  of  Cayenne, 
from  which,  however,  it  has  since  been  pro- 
cured. To  obtain  it,  the  ethereal  extract  of 
cloves  is  treated  with  water,  and  the  white 
substance  thrown  down  is  separated  by  filtra- 
tion, and  treated  repeatedly  with  ammonia  to 
deprive  it  of  impurities.  The  most  recent  de- 
termination of  its  formula  by  Mylius  (Ber.  d. 
Chem.  Ges.,  1873,  p.  1053)  makes  it  C20H32O2. 
Theod.  Martius  obtains  it  cheaply  by  exposing 
cloves,  previously  deprived  as  far  as  possible 
of  oil  by  distillation  with  water,  to  distillation 
at  a  higher  temperature,  redistilling  the  brown 
liquid  obtained  until  the  distillate  nearly  ceases 
to  have  the  taste  or  odor  of  cloves,  and  then 
purifying  the  residue  by  washing  with  water, 
and  treating  it  with  boiling  alcohol  and  animal 
charcoal  repeatedly,  until  the  caryophyllin, 
which  is  deposited  by  the  alcohol  on  cooling,  is 
perfectly  white.  (See  A.  J.  P.,  xxxii.  65..) 
Dumas  has  discovered  another  crystalline  prin- 
ciple, which  forms  in  the  water  distilled  from 
cloves,  and  is  gradually  deposited.  Like  caryo- 
phyllin, it  is  soluble  in  alcohol  and  ether,  but 
differs  from  that  substance  in  becoming  red 
when  touched  with  nitric  acid.  Bonastre  pro- 
posed for  it  the  name  of  eugenin.  (  J.  P.  C, 
xx.  565.)  It  has  the  formula  C10H12O2,  and  is 
isomeric  with  eugenol  or  eugenic  acid,  a  con- 
stituent of  oil  of  cloves.  Water  extracts  the 
odor  of  cloves  with  comparatively  little  of  their 
taste.  All  their  sensible  properties  are  im- 
parted to  alcohol;  and  the  tincture  when  evapo- 
rated leaves  an  excessively  fiery  extract,  which 
becomes  insipid  if  deprived  of  the  oil  by  dis- 
tillation with  water,  while  the  oil  which  comes 
over  is  mild.  Hence  it  has  been  inferred  that 
the  pungency  of  this  aromatic  depends  on  a 
union  of  the  essential  oil  with  the  resin. 
Caryophyllic  acid,  C20H32O6,  is  obtained  by 
gradually  adding  caryophyllin  to  fuming  nitric 
acid,  kept  cool  by  immersing  the  vessel  in  water 
until  crystals  begin  to  separate;  these  are 
purified  by  dissolving  them  in  ammonia,  pre- 
cipitating with  hydrochloric  acid,  and  redis- 
solving  in  alcohol  and  crystallizing.  For  an 
account  of  the  oil,  see  Oleum  Caryophylli.  The 
infusion  and  oil  of  cloves  are  reddened  by  nitric 
acid,  and  rendered  blue  by  tincture  of  ferric 
chloride,  facts  of  some  interest,  as  morphine 
gives  the  same  reactions. 

Uses. — Cloves  are  among  the  most  stimulant 
of  the  aromatics,  but,  like  others  of  this  class, 


act  less  upon  the  system  at  large  than  on  the 
part  to  which  they  are  immediately  applied. 
They  are  sometimes  administered  in  substance 
or  infusion  to  relieve  nausea  and  vomiting, 
correct  flatulence,  and  excite  languid  digestion; 
but  their  chief  use  is  to  assist  or  modify  the 
action  of  other  medicines.  They  enter  into 
several  official  preparations. 

The  French  Codex  directs  a  tincture  of  cloves 
to  be  prepared  by  digesting  for  ten  days,  and 
afterwards  filtering,  a  mixture  of  three  ounces 
of  powdered  cloves  and  sixteen  of  80  per  cent, 
alcohol. 

Dose,  in  substance,  from  five  to  ten  grains 
(0.32  to  0.65  Gm.). 

Off.  Prep. — Infusum  Aurantii  Compositum, 
Br.;  Infusum  Caryophylli,  Br.;  Pulvis  Cretse 
Aromaticus,  Br.;  Tinctura  Lavandulae  Composita, 
U.  8.;  Tinctura  Rhei  Aromatica,  U.  8.;  Vinum 
Opii,  U.  S. 

CASCARILLA.  Br. 

CASCARILLA 

(cas-ca-rll'la) 

"  The  dried  bark  of  Croton  Eluteria,  J.  J. 
Bennett."  Br. 

CascariMse  Cortex,  Br.  (1885),  Cascarilla  Bark, 
Sweetwood  Bark  ;  Cascarllle  officinale.  Fr.  Cod. ;  Cor- 
tex Eluteria?,  Cortex  Thuris ;  Chacrille,  Ecorce  €leu- 
therienne,  Cascarille,  Fr.;  Cortex  Cascarilla?,  P.  O. ; 
Cascarillrinde.  Cascarilla.  Kaskarillrinde,  O. :  Casca- 
rilla, Cascariglia.  It. ;  Chacarilla,  Quina  aromatica,  Sp. 

There  has  been  much  confusion  in  relation  to 
the  different  species  of  Croton  growing  in  the 
West  Indies,  and  as  to  which  of  them  the  Cas- 
carilla of  commerce  is  to  be  ascribed.  At 
present,  however,  it  is  generally  admitted  that 
this  bark,1  which  is  brought  exclusively  from 
the  Bahama  Islands,  is  the  product  of  Croton 
Eluteria;  and,  though  it  is  probable  that  the 
proper  C.  Cascarilla  may  at  one  time  have 
yielded  a  portion  of  its  bark  to  commerce,  at 
present  little  or  none  is  derived  from  that 
species.  The  London  College  committed  the 
error,  which  it  afterwards  corrected,  of  recog- 
nizing C.  Cascarilla  of  Don  as  the  source  of  it. 
This  botanist  mistook  the  Copalchi  bark  of 
Mexico,  which  is  produced  by  Croton  Pseudo- 
china  of  Schiede,  and  somewhat  resembles  cas- 
carilla, for  the  genuine  bark,  and  hence  pro- 
posed to  transfer  the  specific  name  of  Cascarilla 
to  the  Mexican  plant.2 


1  Under  the  name  of  "cascarilla,"  also  "Quina 
morada,"  the  bark  of  the  Pogonopus  febrifugus  is 
said  to  be  used  in  the  Argentine  Republic  as  a  sub- 
stitute for  the  true  cinchona  bark.  There  has  been 
separated  from  It  a  blue  fluorescent  substance,  mora- 
din,  and  an  alkaloid,  moradeine.      (P.  J.,  xx.  854.1 

-  Copalchi  bark  has  been  mistaken  not  only  for  cas- 
carilla, but  also  for  a  variety  of  cinchona.  Portions 
of  it,  having  been  taken  to  Europe,  attracted  the 
attention  both  of  pharmacologists  and  physicians. 
Two  kinds  were  noticed  :  one,  in  small  slender  quills, 
of  an  ash  color,  bearing  some  resemblance  to  a  variety 
of  pale  cinchona,  but  having  the  flavor  of  cascarilla, 
and  burning  with  a  similar  odor ;  the  other  in  larger 
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Croton  Eluteria,  Bennett,  Journ.  of  the  Linn. 
Soc,  iv.  29;  Daniell,  P.  J.,  2d  ser.,  iv.  145, 
figured  at  p.  150 ;  B.  &  T.  238.— Clutia  Eluteria, 
Woodv.,  Med,  Bot,,  3d  ed.,  iv.  633,  t.  223. 
As  described  by  W.  F.  Daniell,  who  resided 
in  the  Bahama  Islands,  this,  though  commonly 
a  shrub  from  three  to  five  feet  high,  sometimes 
appears  in  the  form  of  a  small  tree  with  a  stem 
from  four  to  eight  inches  in  diameter.2  The 
stem  is  straight,  and  marked  at  intervals  with 
white  or  grayish  stains.  The  leaves  are 
petiolate,  from  two  to  three  inches  in  length 
by  an  inch  or  more  in  breadth,  often  somewhat 
cordate  at  the  base,  obtusely  acuminate,  pale 
or  grayish  green  above,  and  densely  covered 
beneath  with  shining  silvery  scales,  appearing 
white  at  a  distance.  They  are  smaller  and  nar- 
rower in  the  plants  of  arborescent  growth. 
The  flowers,  which  have  a  delicious  odor,  are 
monoecious,  small,  white,  petiolate,  and  closely 
set  in  simple  terminal  or  axillary  spikes.  The 
shrub  is  a  native  of  the  Bahamas,  scarce  at 
present   in   the   island   of   New   Providence,   but 

still  abundant  in  Andrew,  Lone,  and  Eleutheria 

islands,  from  the  latter  of  which   is  derived   its 
botanical    title.      Daniell    calls    the    plant    su-rrl- 
WOOd.      The  name  of  na-^idc  halsam  beloo 
another   species,    ('.    iialsamifrrum    of    Liin 
which   grows   in    the    Bahama*   and   other    West 
India  islands,  and  owes  its  name  to  the  exuda- 
tion of  a  halsamie  juice  from  its  young  branches 
when  wounded. 
Croton    ('(istimihi,    Bennett,   Joum,   of   the 

Linn.  Soc,  iv.  30  -  Clutia  CtUcarUla,  Linn..  8p. 
Plant.,    ed.     1.     L042.— Ricim  >  <nnnfolia, 

Cateaby,  ffirt.  Carolm.,  ii.  i.  described 

by  Kaniell,  this  is  a  shrub  of  from  four  to  six 
feet,  much  branched,  with  a  pale  grayish- 
BVBen  stem,  without  the  white  stains  of  the 
former  speeies.     The  1<  |  long, 

quiiiR.  with  a  thick  oork-Ufca  epidermis,  rerj  Utter, 

and  yielding  an  aromatic  odor  when  burnt  The 
Former  i*  the  product  of  Orotom  P$emdocMna,  Bchlech 
tendal.  0.  tUveut,  Jacquln  ;  the  latter  is  of  unknown 
origin,    but    conjecturally    referred    to    0,    tmberoiu*. 

.1.  B  Howard  states  that  Hie  cjuillod  copalchl  hark 
contains  a  bitter  alkaloid,  soluble  In  ether,  and  pre 
clpltable  hn  a  white  hydroxide  from  its  add  solution. 
<  /'.  ./.,  xiv.  810.)  Copalchl  bark  Is  an  aromatic  tonic 
employed  in  Mexico  in  intermit  tents,  and  capable  of 
useful'  application  in  all  cases  requiring  a  mild  aro- 
matic bitter.  Stark  has  employed  It  advantageously 
in  feeble  states  of  digestion  with  Irritable  bowels,  and 
found  It  in  one  or  two  cases,  to  exhibit  ant  (periodic 
properties.  It  may  be  given  In  Infusion,  made  with 
half  an  ounce  of  the  bark  to  a  pint  of  water,  in  the 
dose  of  one  or  two  fluidounces  three  times  a  day. 
(Ed.  Med.  and  Surg.  Journ.,  April,  1849,  p.  410;  see 
also  P.  J.,  1886.  p.  017.) 

2  The  plant  referred  to  In  very  early  editions  of 
this  work  as  having  been  seen  by  Wright  in  Jamaica, 
and  called  by  him  C.  Eluteria,  Is.  according  to  Bennett. 
a  distinct  species,  C.  Sloanei,  which  was  confounded 
bv  Linneus  with  the  genuine  cascarilla  plant,  under 
the  name  of  Clutia  Eluteria.  The  genuine  plant  was 
first  described  bv  him  in  his  TJortus  Cliff  ortianun  (pp. 
486-7),  from  a  s'pecimen  in  Cliffort's  herbarium  in  the 
British  Museum,  and  afterwards  apparently  confused 
with  a  Jamaica  specimen  sent  to  him  by  Patrick 
Brown,  from  the  latter  of  which  the  description  of  his 
Clutia  Eluteria  was  drawn  up.  which  is  quite  inapplic- 
able to  the  original  plant.  It  is  the  C.  Sloanei  also 
that  was  described  by  Schwartz  in  his  Flora  India 
Occidentalis  (p.  1183),  under  the  name  of  Croton 
Eluteria,  and  probably  the  same  that  was  figured  by 
Carson  in  his  Illust.  of  Med.  Bot.,  ii.  34,  pi.  78.  (See 
P.  J.,  1859,  pp.  132-3.) 


narrow,  lanceolate,  tapering  towards  each  end, 
pointed,  with  flat  or  somewhat  undular  margins, 
above  smooth  and  green,  beneath  pale  and  very 
hairy.  The  flowers  are  monoecious,  in  simple 
terminal  spikes,  with  small  white  petals  tinged 
with  yellow.  They  are  very  fragrant.  The 
plant  is  a  native  of  the  Bahamas,  and  is  said 
also  to  grow  in  Hayti.  In  the  Bahamas  it  is 
much  scarcer  than  formerly,  and  is  said  by 
Daniell  to  yield  at  present  none  of  the  cas- 
carilla of  commerce,  although  much  was  for- 
merly derived  from  it.  This  species  seems  to 
have  been  confounded  by  some  with  Croton 
lincare  of  Jacquin,  which  grows  in  the  Bahamas 
and  most  of  the  West  India  islands,  where  it 
is  known  by  the  name  of  wild  rosemary,  owing 
probably  in  part  to  its  fragrant  odor,  but  still 
more  to  its  narrow  linear  leaves  with  reflected 
margins. 

Cascarilla  is  brought  to  this  market  from 
the  West  Indies,  and  chiefly,  as  we  have  been 
informed,  from  the  Bahamas.  It  comes  in  bags 
<>r  casks.  We  have  observed  it  in  commerce  in 
two  forms,  so  distinct  as  to  merit  the  titles  of 
varieties.  In  one,  the  bark  is  in  rolled  pieces 
of  every  size,  from  three  or  four  inches  in 
length  and  half  an  inch  in  diameter  to  the 
smallest  fragments,  covered  externally  with  a 
dull  whitish  or  grayish  white  epidermis,  which 
in  many  portions  is  partially,  sometimes  wholly 
removed,  leaving  a  dark  brown  surface,  while 
the  inner  surface  has  a  chocolate  color,  and  the 
fracture  is  a  reddish  brown.  The  small  pieces 
are  sometimes  curled,  but  have  a  distinct  abrupt 
as  if  broken  from  the  branches.  The 
second  variety  consists  entirely  of  very  small 
pie.es.  unt  more  than  an  inch  or  two  in  length, 
very  thin,  without  the  while  epidermis,  nol 
ularly  quilled,  but  curved  more  or  less  in  the 
direction  of  their  length,  often  having  a  small 
portion  of  woody  fibre  attached  to  their  inner 
surface,  and  appearing  precisely  as  if  shaved 
by  a  knife  from  the  Btem  or  branches.  Whether 
these  two  varieties  are  derived  from  distinct 
species,  or  differ  only  because  of  the  mode 
of  collection,  it  is  difficult  to  determine.  A.  W. 
Southall  describes  a  bark  (believed  to  belong  to 
the  genui  Croton,  and  obtained  from  Co- 
lombia.) in  /'.  ./.,  L894,  574.  "In  quills  or 
curved  pieces  about  '2  Mm.  thick,  having  a 
grayish,  somewhat  fissured,  easily  detached, 
corky  layer,  more  or  less  coated  with  a  white 
lichen,  the  uncoated  surface  being  dull  brown, 
and  the  inner  surface  smooth.  It  breaks  with 
a  short  fracture,  having  a  resinous  and  radially 
striate  appearance.  When  burned,  it  emits  a 
strong,  aromatic,  somewhat  musk-like  odor;  its 
taste  is  warm  and  very  bitter."  U.  S.  1890. 
"Fracture  short,  and  resinous;  the  transverse 
section  exhibits  under  a  lens  dark  reddish- 
brown  bast  traversed  by  thin  whitish  medullary 
rays,  but  no  groups  of  sclerenchymatous 
cells."    Br. 

Properties. — Cascarilla  has  an  aromatic  odor, 
rendered  much  more  distinct  by  friction,  and 
a  warm,  spicy,  bitter  taste.     It  is  brittle,  break- 
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ing  with  a  short  fracture.  When  burned  it 
emits  a  pleasant  odor,  closely  resembling  that 
of  musk,  but  weaker  and  more  agreeable.  This 
property  serves  to  distinguish  it  from  other 
barks.  It  was  analyzed  by  Trommsdorff,  and 
more  recently  by  Duval  of  Lisieux,  in  France. 
The  constituents  found  by  the  latter  were  albu- 
men, a  peculiar  kind  of  tannin,  a  bitter  crys- 
tallizable  principle  called  cascarillin,  a  red  col- 
oring matter,  fatty  matter  of  a  nauseous  odor, 
wax,  gum,  volatile  oil,  resin,  starch,  peetic  acid, 
potassium  chloride,  a  salt  of  calcium,  and  lignin. 
The  oil,  according  to  Trommsdorff,  constitutes 
1.6  per  cent.,  is  of  a  greenish-yellow  color,  has 
a  penetrating  odor  analogous  to  that  of  the 
bark,  and  is  of  the  sp.  gr.  0.938.  G.  Feudler 
(A.  Pharm.,  1900,  p.  671)  finds  the  oil  to  con- 
tain about  2  per  cent,  of  free  acid,  which 
consists  of  a  liquid  acid,  C11H20O2,  to  which 
the  name  of  cascarillic  acid  was  given,  and  a 
solid  portion  made  up  of  a  mixture  of  palmitic 
and  stearic  acids.  The  oil  contains  0.3  per  cent, 
of  eugenol,  a  terpene  differing  from  pinene, 
cymene,  possibly  some  l-limonene,  two  sesqui- 
terpenes and  an  alcohol,  C15H23OH.  To  ob- 
tain cascarillin,  Duval  treated  the  powdered 
bark  with  water,  added  lead  acetate  to  the  solu- 
tion, separated  the  lead  by  hydrogen  sulphide, 
filtered,  evaporated  with  the  addition  of  animal 
charcoal,  filtered  again,  evaporated  at  a  low 
temperature  to  a  syrupy  consistence,  and,  hav- 
ing allowed  the  semi-liquid  substance  thus  ob- 
tained to  harden  by  cooling,  purified  it  by  twice 
successively  treating  it,  first  with  a  little  cool 
alcohol,  to  separate  the  coloring  and  fatty  mat- 
ters, and  afterwards  with  boiling  alcohol  and 
animal  charcoal.  The  last  alcoholic  solution 
was  allowed  to  evaporate  spontaneously.  Thus 
obtained,  cascarillin  is  white,  crystalline,  in- 
odorous, bitter,  very  slightly  soluble  in  water, 
soluble  in  alcohol  and  ether.  (J.  P.  C,  3e  ser., 
vii.  96.)  It  melts  at  205°  C.  (401°  F.),  is  not 
volatile  nor  a  glucoside.  Its  composition 
answers  to  the  formula  C12H18O4.  P.  E. 
Alessandri  regards  cascarilline  as  an  alkaloid, 
and  obtains  it  economically  by  mixing  pow- 
dered cascarilla  with  sufficient  3  per  cent, 
aqueous  solution  of  oxalic  acid  to  cover  it, 
shaking  the  mixture,  and  heating  it  to  140° 
F.,  then  allowing  it  to  cool,  expressing  the 
mixture  and  saturating  the  filtered  liquor  with 
ammonia,  then  evaporating  at  a  low  tempera- 
ture to  two-thirds  of  its  bulk,  allowing  it  to 
cool,  and  separating  any  deposit.  The  clear 
liquid  is  then  shaken  with  ether;  this  takes 
up  the  cascarilline,  which  may  be  obtained 
through  evaporation  of  the  ethereal  liquid. 
(L'Orosi,  v.  1 ;  P.  /.,  1882,  993.)  R.  A.  Cripps 
was  unable  to  obtain  the  alkaloid  by  Ales- 
sandri's  method,  and  suggests  that  the  bitter- 
ness of  the  so-called  cascarilline  might  be  due 
to  adherent  resin.  (P.  J.,  1886,  1103.)  Either 
alcohol  or  water  will  partially  extract  the  active 
matters  of  cascarilla;  but  diluted  alcohol  is  the 
proper  menstruum.  Naylor  and  Littlefield 
have    reviewed    the    processes    of    Duval    and 
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Alessandri  for  preparing  cascarilline,  and  find 
that  Duval's  method  gives  the  purer  product. 
They  find  its  melting  point  to  be  203.5°  C, 
and  give  it  the  formula  C16H24O5.  (Y.  B.  P., 
1896,  301.)  W.  A.  H.  Naylor  subsequently 
found  betaine  in  cascarilla.  (P.  J.,  1898,  279.) 

Uses. — This  bark  is  aromatic  and  tonic.  It 
was  known  in  Germany  so  early  as  the  year 
1690,  and  was  much  used  as  a  substitute  for 
Peruvian  bark  by  those  who  were  prejudiced 
against  that  febrifuge  in  the  treatment  of 
remittent  and  intermittent  fevers.  It  has,  how- 
ever, lost  its  reputation,  and  is  now  employed 
only  where  a  pleasant  and  gently  stimulant 
tonic  is  desirable,  as  in  atonic  dyspepsia,  and 
other  cases  of  debility  of  the  stomach  or 
bowels,  especially  in  combination  with  the  more 
powerful  bitters.  It  may  be  given  in  powder 
or  in  infusion.  Procter  published  a  formula  for 
a  fluidextract  which  contains  the  virtues  of  a 
troyounce  of  the  bark  in  a  fluidounce.  (A.  J. 
P.,  1863,  p.  113.)  In  consequence  of  its  pleas- 
ant odor  when  burned,  some  smokers  mix  it  in 
a  small  quantity  with  their  tobacco;  but  it  is 
said  to  occasion  vertigo  and  intoxication. 

Dose,  twenty  to  thirty  grains  (1.3  to  2.0  Gm.). 

Off.  Prep. — Infusum  Cascarillae,  Br.;  Tinctura 
Cascarillae,  Br. 

CASSIA  FISTULA.  U.  S.  (Br.) 

CASSIA  FISTULA  [Purging;  Cassia] 

(cas'si-a   fls'tii-la) 

"  The  dried  fruit  of  Cassia  Fistula  Linne 
(Fam.  Leguminosce)."  U.  S.  "The  pulp  ob- 
tained from  the  pods  of  Cassia  Fistula, 
Linn."  Br. 

Cassis  Pulpa,  Br. ;  Cassia  Pulp,  Pudding-stick  (or 
pipe)  ;  Fructus  Cassia?  Fistulae  ;  Casse  Officinale,  Fr. 
Cod.;  Casse  en  batons,  Pulpe  de  Casse,  Casse  Mondee, 
Casse,  Fr.;  Rohrenkassie,  Purglrcassie,  Fistelkassie, 
O.;  Cassia,  It.;  Cana  fistula,  &'p. 

The  tree  which  yields  the  purging  cassia  is 
ranked  by  some  botanists  as  a  distinct  genus, 
separated  from  the  Cassia,  and  denominated 
Cathartocarpus.  (See  Lindley's  Flor.  Med., 
262.) 

Cassia  Fistula,  Willd.,  Sp.  Plant,  ii.  518; 
Carson,  Illust.  of  Med.  Bot.  i.  24,  pi.  26;  B. 
&  T.  87. — Cathartocarpus  Fistula,  Persoon, 
Synops.  i.  459. — This  is  a  large  tree,  rising  to 
the  height  of  forty  or  fifty  feet,  with  a  trunk 
of  hard,  heavy  wood,  dividing  towards  the  top 
into  numerous  spreading  branches,  and  covered 
with  a  smooth  ash-colored  bark.  The  leaves 
are  commonly  composed  of  five  or  six  pairs  of 
opposite  leaflets,  which  are  ovate,  pointed,  un- 
dulated, smooth,  of  a  pale  green  color,  from 
three  to  five  inches  long,  and  supported  upon 
short  petioles.  The  flowers  are  large,  of  a 
golden  yellow  color,  and  arranged  in  long, 
pendent,  axillary  racemes.  The  fruit  consists 
of  long,  cylindrical,  woody,  dark-brown,  pen- 
dulous pods,  which  when  agitated  by  the 
wind  strike  against  each  other  and  produce  a 


( 


306 


Cassia  Fistula. — Cataplasma  Kaolini. 


PART  I. 


sound  that  may  be  heard  at  a  distance.  This 
species  of  Cassia  is  a  native  of  Upper  Egypt 
and  India,  -whence  it  is  generally  supposed  to 
have  been  transplanted  to  other  parts  of  the 
world.  It  is  at  present  very  extensively 
diffused  through  the  tropical  regions  of  the 
old  and  new  continents,  being  found  in  In- 
sular and  Continental  India,  Cochin-China, 
Egypt*  Nubia,  the  West  Indies,  and  the 
warmer  parts  of  the  continent  of  America, 
Under  the  name  of  Golden  Shower  it  is  known 
as  an  ornamental  shade  tree  in  all  tropical  coun- 
tries. The  fruit  is  the  official  part  of  the  plant. 
It  is  imported  from  the  East  and  West  Indies, 
chiefly  the  latter,  and  from  South  America. 

Properties. — Cassia  pods  are  a  foot  or  more 
in  length,  straight,  or  but  slightly  curved, 
cylindrical,  less  than  an  inch  in  diameter,  with 
a  woody  shell,  externally  of  a  dark-brown 
color,  and  marked  with  three  longitudinal  shin- 
ing bands,  extending;  from  one  end  to  the  other, 
two  of  which  are  in  close  proximity,  appearing 
to  constitute  a  single  band,  and  the  third  is 
On   the  opposite  side  of  the  pod.      These  hands 

mark  the  place  of  junction  of  the  valves  of  the 
legume,  and  are  represented  as  sometimi  • 
cavated  in  the    form  of  furrows.     There  are 

also  circular  depressions  at  unequal  distances. 
The  official  description  is  as  follows.  "  Cylin- 
drical. 'J.")  to  50  Cm.  long,  about  20  Mm.  in 

diameter,  chestnut-brown   in   color.  00   one   side 

a  Longitudinal  groove  and  on  the  other  i  smooth 

line  or  slight  ridge,  indicating  the  two  sutures; 
indehiscent.     the     cavity     divided     transversely 

into  numerous  compartments,  each  containing 
a  reddish-brown,  glossy,  flattish-ovoid  seed 
embedded  in  a  blackish-brown  pulp;  with  an 
odor  resembling  that  of  prunes,  and  a  mawkish 
sweet   taste."    U.  8.    The  pods  brougbi   from 

the  Kast  Indies  are  Smaller,  smoother,  have  a 
blacker  pulp,  and  are  mora  esteemed  than  those 
from  the  West  Indies.  We  have  seen  pods  in 
the  American  market  sold  as  cassia  pods,  which 
were  an  inch  and  a  half  in  diameter,  flattened 
on  the  sides,  exceedingly  rough  on  the  outer 
surface,  and  marked  by  three  Longitudinal  very 
elevated  ridges,  corresponding  to  the  bands  or 
furrows  of  the  common  cassia.  The  pulp  was 
rather  nauseous,  but  in  other  respects  seemed 
to  have  the  properties  of  the  oflieial  purging 
cassia.  They  corresponded  exactly  with  a 
specimen  of  the  fruit  of  Cassia  brasiliana. 
Lam.,  brought  from  the  West  Indies,  and  were 
probably  derived  from  that  plant. 

The  heaviest  pods,  and  those  which  do  not 
make  a  rattling  noise  when  shaken,  are  to  be 
preferred,  as  they  contain  a  larger  portion  of 
the  pulp,  which  is  the  part  employed.  This 
should  be  black  and  shining  and  have  a  sweet 
taste.  It  is  apt  to  become  sour  if  long  exposed 
to  the  air,  or  mouldy  if  kept  in  a  damp  place. 
The  pulp  is  extracted  from  the  pods  by  first 
bruising  them,  then  boiling  them  in  water,  and 
afterwards  evaporating  the  decoction ;  or,  when 
the  pods  are  fresh,  by  opening  them  at  the 
sutures  and  removing  the  pulp  with  a  spatula. 


Cassia  pulp  has  a  slight  odor,  and  a  sweet 
mucilaginous  taste.  According  to  Henry  it 
contains  sugar,  gum,  coloring  matter,  and  a 
tannin-like  substance;  while  Haensel  obtained 
from  it  by  steam  distillation  a  dark  yellow, 
volatile  oil,  also  butyric  acid.   (Ph.  Cb.,  41.) 

Uses. — Cassia  pulp  is  laxative,  and  may  be 
advantageously  given  in  small  doses  in  cases 
of  habitual  costiveness.  In  quantities  suffi- 
cient to  purge,  it  occasions  nausea,  flatulence, 
and  griping.  In  this  country  it  is  rarely  pre- 
scribed, except  as  an  ingredient  in  the  official 
confection  of  senna,  which  is  a  pleasant  and 
useful  laxative  preparation. 

Dose,  of  the  pulp  as  a  laxative,  one  or  two 
drachms  (3.9  or  7.7  Gm.),  as  a  purge  one  or 
two  ounces   (31  or  (52  Gm.). 

Off.  Prep. — Confectio  Senna?,  U.  8.,  Br. 

CATAPLASMA  KAOLINI.  U.  S. 

CATAPLASM  OF  KAOLIN 

(cat-a  jilas'iiui  ka-y-li'ni) 

('Htnplasme  de  terre  ft  porcelalne,  Fr. ;  I'orzellan- 
thonumBt-blag,  Q. 

*  "  Kaolin,  in  very  line  powder,  five  hundred 
ami  §eventy-$even  grammei  [or  20  ounces  av., 
154  grains] ;  Boric  Acid,  in  very  fine  powder, 
forty-five  yramme  [or  1  ounce  av.,  257  grains] ; 
Thymol,  out  -half  yramme  [or  8  graitM  ; 
Methyl  Salicylate,  two  grammes  [or  .'il  grains]  ; 
(hi  of  Peppermint,  one-half  yramme  [or  8 
grains];  Glycerin,  three  hundred  and  seventy' 
five  grammes  [or  l.'t  ounces  av.,  99  grains]; 
to  make  about  one  thousand  yrammes  [or  35 
ounces  av.,  120  grains]. 

Heat  the  Kaolin  in  a  suitable  vessel  at  100° 
('.  (212°  F.),  with  occasional  stirring  for  one 
hour;  mix  it  intimately  with  the  Boric  Acid, 
and  then  incorporate  the  mixture  thoroughly 
with  the  Glycerin;  finally  add  the  Thymol, 
which  has  been  dissolved  in  the  Methyl  Sali- 
cylate and  the  Oil  of  Peppermint,  and  make 
a  homogeneous  mass.  It  should  be  kept  in  an 
air-ti^ht  container."  U.  S.  This  cataplasm 
was  introduced  into  the  U.  S.  Pharmacopoeia 
(8th  Rev.),  to  supply  the  demand  for  an  anti- 
septic poultice;  the  kaolin  should  be  carefully 
sifted  before  using  and  the  usefulness  of  the 
preparation  will  largely  depend  upon  the  thor- 
oughness with  which  the  ingredients  are  mixed. 
Kaolin  varies  somewhat  in  its  absorptive  prop- 
erties and  the  quantity  of  glycerin,  directed 
in  the  official  formula,  will  be  found  slightly 
insufficient  for  some  kinds  of  kaolin  found  in 
commerce.  Cataplasm  of  kaolin  is  a  grayish 
paste  of  soft  consistence  having  the  aromatic 
odor  of  the  antiseptic  used  in  the  process.  It 
is  very  important  to  keep  it  closely  covered  at 
all  times,  as  the  glycerin  which  is  present  has 
the  tendency  to  absorb  moisture  from  the 
atmosphere  and  impair  the  usefulness  of  the 
cataplasm. 
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Uses. — Cataplasm  of  kaolin  may  be  applied 
warm  in  local  inflammations  in  which  a  poultice 
is  useful.  It  has  been  highly  lauded  in 
pneumonia,  but  it  is  doubtful  if  it  has  any 
advantage,  aside  from  ease  of  application,  over 
the  flaxseed  poultice. 

CERA  ALBA.  U.  S.,  Br. 

WHITE  WAX 

(ce'ra  al'ba) 

"Yellow  Wax,  bleached."  U.  S.  "Yellow 
Beeswax  which  has  been  bleached  by  exposure 
to  moisture,  air  and  light."    Br. 

White  Beeswax  ;  Cire  Blanche,  Fr.  Cod. ;  Cera  alba, 
P.  G. ;  Weisses  Wachs,  G.;  Cera  bianca,  It. ;  Cera 
blanca,  Sp. 

CERA  FLAVA.  U.  S.,  Br. 

YELLOW  WAX 

(ce'ra  fla'va) 

"A  solid  substance  prepared  from  the  honey- 
comb of  the  bee,  Apis  meUifera  Linne."  U.  S. 
"  Prepared  from  the  honeycomb  of  the  Hive 
Bee,  Apis  mellifica,  Linn."   Br. 

Cera  Cltrina ;  Beeswax ;  Cire  Jaune,  Cire  d'Abeilles, 
Fr. ;  Cera  Flava,  P.  G. ;  Gelbes  Wachs,  G. ;  Cera 
gialla,  Cera  vergine,  It.;  Cera  amarilla,  Up. 

The  name  Apis  meUifera  was  given  to  the 
honey-bee  by  Linnaeus  in  1758,  Systema 
Natures,  10th  edition;  subsequently  (Ibid.,  12th 
edition,  1767),  Linnaeus  changed  the  name  to 
mellifica,  but  according  to  the  established  rules 
of  scientific  nomenclature  the  first  name  must 
hold,  and  the  revisers  of  the  United  States 
Pharmacopoeia  were  therefore  correct  in  adopt- 
ing it.  It  was  at  one  time  doubtful  whether 
the  wax  which  constitutes  the  walls  of  the  honey- 
comb is  elaborated  or  merely  gathered  by  the 
insect.  Huber,  however,  by  feeding  bees  ex- 
clusively on  honey  and  water,  determined  that 
under  these  circumstances  wax  is  produced  in 
the  form  of  scales  under  the  rings  of  the  ab- 
domen. But  wax  also  exists  in  plants,  bearing 
in  this,  as  in  other  respects,  a  close  analogy  to 
the  fixed  oils.1 


1  Besides  the  official  species  other  bees  are  used  as 
honey  makers.  The  extremely  vicious,  blackish-brown 
Apis  fasciata  was  kept  by  the  ancient  Egyptians  on 
floating  apiaries,  which  as  the  season  progressed 
slowly  drifted  down  the  Nile,  following  the  successive 
opening  of  the  flowers.  In  Senegal,  Apis  adansonii, 
and  in  Southern  Africa  Apis  caffra  and  Apis  scutel- 
lata  produce  honey  ;  while  the  Apis  unicolor  of  Mada- 
gascar has  been  domesticated  in  that  island  and  in- 
troduced into  other  parts  of  the  world.  In  India 
honey  is  made  in  large  quantities  by  Apis  dorsata 
(the  largest  of  known  bees)  (Apis  indica,  Apis 
florea).  India  Wax  differs  from  official  wax  chiefly 
in  its  lower  acid  value.  A  wax  is  also  produced 
in  India  by  the  so-called  Kota  bees,  belonging 
to  the  genus  Melipona ;  they  are  minute  stingless 
insects,  which  furnish  a  sticky,  dark-colored  wax, 
resembling  in  physical  and  chemical  characteristics 
the  propolis  of  the  honey  bee  rather  than  the  true 
wax. 


1.  Cera  Flava,  or  Yellow  Wax. — This  is  ob- 
tained by  slicing  the  comb  taken  from  the  hive, 
draining  and  afterwards  expressing  the  honey, 
and  melting  the  residue  in  boiling  water,  which 
is  kept  hot  for  some  time  in  order  to  allow 
the  impurities  to  separate  and  either  subside 
or  be  dissolved  by  the  water.  When  the  liquid 
cools  the  wax  concretes,  and,  having  been  re- 
moved and  again  melted  in  boiling  water,  is 
strained  and  poured  into  pans  or  other  suitable 
vessels.  The  labor  saving  device  is  sometimes 
adopted  of  stretching  a  strainer  of  cheese  cloth 
upon  a  hoop  and  wedging  the  latter  down  into 
the  hot  mixture  below  the  level  of  the  water; 
as  this  cools,  the  melted  wax  slowly  rises 
through  the  cloth,  and  thus  a  perfectly  clean 
cake  of  wax  is  formed  on  top  on  cooling.  It 
is  usually  brought  to  market  in  round  flat 
cakes  of  considerable  thickness.  The  drug- 
gists of  Philadelphia  are  supplied  chiefly  from 
the  Western  States  and  North  Carolina,  es- 
pecially the  latter,  and  from  Cuba  and  Cali- 
fornia. 

Properties. — Yellow  wax  is  "  a  yellowish  to 
brownish-yellow  solid,  having  an  agreeable, 
honey-like  odor,  and  a  faint  balsamic  taste. 
Specific  gravitv:  0.951  to  0.960  at  25°  C. 
(77°    T.).2      Melting   point:    62°    to    61°    C. 


China  wax,  called  pc-la  by  the  Chinese,  resembles 
spermaceti  in  whiteness  and  crystalline  appearance, 
but  is  distinguished  by  greater  hardness  and  friability 
and  a  somewhat  fibrous  fracture.  It  melts  at  about 
83°  C.  (181°  F.),  is  very  slightly  soluble  in  alcohol 
or  ether,  is  Insoluble  in  cold  oil  of  turpentine  and 
rectified  petroleum,  but  is  dissolved  with  the  aid  of 
heat,  and  is  very  soluble  in  benzene.  These  solubilities 
distinguish  it  from  spermaceti.  (P.  J.,  xiv.  9.)  It 
was  formerly  supposed  to  be  of  vegetable  origin,  but 
has  been  ascertained  to  be  the  product  of  an  Insect 
Coccus  ceriferus  deposited  on  the  twigs  of  the  Chinese 
Ash,  Fraxinus  OMnentia  (Roxburgh),  and,  investing 
them  closely,  becomes  embedded  in  a  waxy  material, 
which  is  scraped  off  with  the  insects,  and  constitutes 
the  crude  wax.  It  is  purified  by  melting  and  strain- 
ing. (Hanbury,  P.  J.,  xii.  476.)  T.  T.  Cooper,  in 
his  "  Travels  of  a  Pioneer "  in  China,  gives  some 
interesting  statements  as  to  the  production  of  this 
wax,  which  are  the  result  of  his  own  personal  obser- 
vations. It  is  chiefly  the  province  of  S'zchuan  which 
is  the  seat  of  this  industry,  the  cultivation  of  the 
China  wax  being  a  source  of  great  wealth  to  this 
province,  second  only  in  Importance  to  the  silk  cul- 
ture. The  "wax  trees"  are  all  cut  down  at  the 
height  of  8  feet,  leaving  no  branches,  the  trunks 
being  about  as  thick  as  a  man's  thigh,  and  sending 
forth  shoots  in  the  spring.  The  insects  are  cultivated 
in  a  different  province,  that  of  Yunnan,  whence  vast 
quantities  of  the  eggs  are  sent  annually  to  S'zchaun. 
where  they  are  received  in  little  balls  of  the  size  of 
a  pea.  These  are  suspended,  enclosed  in  young  leaves, 
to  the  shoots  of  the  tree  in  March.  In  about  two 
months  the  larva?  appear,  and,  feeding  on  the  leaves, 
soon  attain  the  size  of  small  butterflies,  and  spread 
themselves  in  immense  numbers  over  the  branches, 
which  are  whitened  by  them  so  as  to  seem 
covered  with  feathery  snow.  The  grub,  as  it  ad- 
vances to  the  chrysalis  form,  buries  itself  in  a 
white  secretion  by  which  all  the  branches  are 
coated  an  Inch  in  thickness.  These  are  then 
cut  off  near  the  stem  and  divided  into  small  pieces, 
which  are  tied  in  bundles  and  put  into  large 
caldrons,  where  they  are  boiled  in  water  till  all  the 
wax  melts  and  rises  to  the  surface.  It  is  then 
skimmed  off  and  run  into  moulds,  where  it  hardens. 
In  this  form  it  is  sold  over  the  Empire,  where  it  is 
used  for  candles  and  as  medicine.  (P.  J.,  1872 ; 
also  vol.  xv.,  1885.) 

2  Dieterich  has  modified  Hager's  method  of  taking 
the  specific  gravity  of  wax,  as  follows  :  A  piece  of 
wax  is  heated  on  the  edge  of  a  colorless  flame,  so  that 
drops  of  melted  wax  may  fall  into  alcohol  placed  in  a 
Baucer.     Having   thus  obtained   about   a   dozen    wax- 
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(143.6°  to  147.2°  F.).  It  is  somewhat  brittle 
when  cold,  and  when  broken  presents  a  dull, 
granular,  not  crystalline  fracture.  By  the  heat 
of  the  hand  it  becomes  plastic.  Yellow  Wax  is 
insoluble  in  water,  sparingly  soluble  in  cold 
alcohol;  boiling  alcohol  dissolves  the  cerotic 
acid  and  a  portion  of  the  myricin.  It  is  com- 
pletely soluble  in  ether,  chloroform,  and  in 
fixed  and  volatile  oils;  partially  soluble  in  cold 
benzene  or  carbon  disulphide,  and  completely 
soluble  in  these  liquids  at  a  temperature  of 
25°  to  30°  C.  (77°  to  86°  P.).  If  1  Gm.  of 
Yellow  Wax  be  boiled  for  half  an  hour  with 
35  Cc.  of  an  aqueous  solution  of  sodium 
hydroxide  (1  in  7),  the  volume  being  pre- 
served by  the  occasional  addition  of  water,  the 
Wax  should  separate  on  cooling  without  ren- 
dering the  liquid  opaque,  and  no  precipitate 
should  be  produced  in  the  liquid,  after  filtra- 
tion through  glass-wool  or  asbestos,  on  the 
addition  of  hydrochloric  acid  (absence  of  fats 
or  fatty  acids,  Japan  wax,  or  rosin).  Hydro- 
chloric acid  should  produce  no  precipitate  in 
water  which  has  been  boiled  with  a  portion 
of  the  Wax  (absence  of  soap).  If  5  Gm.  of 
Yellow  Wax  be  heated  in  a  flask  to  160°  C. 
(320°  F.),  for  fifteen  minute*,  with  25  Cc.  of 
sulphuric  acid,  and  the  mixture  then  poured 
into  a  largo  excess  of  water,  no  notable  amount 
of  solid  substance  which  cannot  be  decomposed 
by  Btllphurie  acid  on  further  treatment,  should 
separate  (absence  of  paraffin  or  ceresin). 
Yellow  Wax  saponified  by  alcoholic  potassium 
hydroxide  T.S.  should  show  a  saponification 
value  of  from  90  to  06  (see  Pakt  III,  Test 
No.  99)."  U.  S.  The  British  Pharm.  states 
that  yellow  wax  should  be  "  firm,  breaking 
with  a  granular  fracture,  yellowish,  haying  an 
agreeable  honey-like  odor.  Not  unctuous  to 
the  touch.  It  should  be  readily  and  entirely 
soluble  in  hot  oil  of  turpentine.  It  should  not 
yield  more  than  3  per  cent,  to  cold  alcohol  (90 
per  cent.),  nor  more  than  50  per  cent,  to  cold 
ether,  and  nothing  to  water  or  to  boiling  solu- 
tion of  sodium  hydroxide,  the  two  latter  liquids 
after  nitration  neither  being  turbid  nor  yield- 
ing a  precipitate  on  the  addition  of  hydro- 
chloric acid  (absence  of  fatty  acids,  resin,  and 
Japan  wax).     Specific  gravity  0.960  to  0.970. 


pearls,  they  are  allowed  to  dry  thoroughly  by  letting 
them  remain  on  blotting  paper  for  24  hours.  Eight 
portions  of  diluted  alcohol  are  prepared,  of  the  fol- 
lowing specific  gravities  respectively :  0.960,  0.961, 
0.962,  0.963,  0.964,  0.965,  0.966,  0.967,  and  the  pearl 
is  dropped  Into  these  liquids  In  turn.  The  specific 
gravity  of  the  wax  Is  of  course  the  same  as  the 
specific  gravity  of  that  liquid  In  which  the  pearl  re- 
mains floating  indifferently  In  any  part  of  the  vessel. 
(See  Remington's  Practice  of  Pharmacy,  page  78, 
Lovi'8  beads.)  Dieterlch  examined  hundreds  of  speci- 
mens annually,  and  found  the  wax  to  vary  in  sp.  gr. 
from  0.963  to  0.966.  He  also  determined  the  specific 
gravities  of  the  following  substances  some  of  which 
are  used  to  adulterate  wax  :  white  wax,  0.973  ;  cera 
Japonlca,  Japan  wax,  0.975 ;  ceresin,  half  white, 
0.920  ;  ozokerite,  crude,  0.952  ;  rosin,  common,  1.108  ; 
cacao  butter,  0.980  to  0.981  ;  pure  rosin,  1.045  ;  beef 
suet,  0.952  to  0.953  ;  yellow  wax,  0.963  to  0.964  ;  cere- 
sin, white,  0.918 ;  ceresin,  yellow,  0.922 ;  spermaceti, 
0.960 ;  French  rosin,  1.104  to  1.105 ;  paraffin,  med. 
hard,  0.913  to  0.914  ;  stearin.  A  No.  1.  0.971  to  0.972  ; 
mutton  suet,  0.961.     (A.  Pharm.,  1882,  p.  55.) 


Melts  at  144.5°  to  147°  F.  (62.5°  to  63.9°  C.) 
when  tested  in  the  following  manner.  Liquefy 
a  small  piece,  and  draw  a  little  of  the  liquid 
Beeswax  up  into  a  capillary  tube  of  not  more 
than  one  millimetre  in  internal  diameter;  after 
it  has  been  allowed  to  cool  for  three  hours, 
fix  a  piece  of  the  filled  capillary  tube  to  the 
bulb  of  a  thermometer  by  a  thread ;  immerse  the 
bulb  and  tube  in  a  beaker  of  water,  and  heat 
the  latter  gradually  on  a  water-bath;  at  the 
moment  the  opaque  rod  of  Beeswax  becomes 
transparent,  note  the  temperature.  The  solidi- 
fying point  is  two  to  three  degrees  lower  than 
the  melting  point.  5  grammes  of  the  Beeswax, 
melted  in  and  mixed  with  boiling  alcohol  (90 
per  cent.),  should  require  for  neutralization 
not  less  than  1.6  cubic  centimetres  of  normal 
alcoholic  volumetric  solution  of  potassium 
hydroxide,  using  phenol-phthalein  as  an  indica- 
tor. Upon  the  further  addition  of  20  cubic 
centimetres  of  the  volumetric  solution,  and  well 
boiling  for  one  hour  under  a  reflux  condenser, 
nof  less  than  6.2  nor  more  than  6.8  cubic 
centimetres  should  be  found  to  have  combined 
with  the  Beeswax,  as  shown  by  the  titration 
of  the  uneoinbined  alkali  with  volumetric  solu- 
tion of  sulphuric  acid.  If  5  grammes  of  Bees- 
wax are  healed  for  fifteen  minutes  with  25 
grammes  of  sulphuric  acid  to  320°  F.  (160°  C.) 
and    the    mixture   diluted    with    water,    no   solid 

wax-like    body    should    separate    (absence    of 

paraffin).  BeSBWSX  should  not  yield  any  char- 
acteristic reaction  with  the  tests  for  starch."  Br. 

Various  adulterations  have  been  practised, 
most  of  which  may  be  readily  detected.  Meal, 
earth,  and  other  insoluble  substances  are  at 
the  same  time  discovered  and  separated  by 
melting  and  straining  the  wax.  When  the 
fracture  is  smooth  and  Bhining  instead  of  being 
granular,  the  presence  of  rosin  may  be  sus- 
pected. This  is  dissolved  by  cold  alcohol, 
while  the  wax  is  left  untouched.  Yellow  wax 
is  frequently  adulterated  with  a  mixture  of 
paraffin  and  rosin;  such  wax  is  usually  trans- 
lucent on  the  edges.  For  other  adulterating 
substances  used,  and  the  modes  of  detecting 
them,  see  the  remarks  which  follow  on  white 
wax. 

Yellow  wax  is  used  chiefly  as  an  ingredient 
of  plasters  and  cerates. 

2.  Cera  Alba,  Bleached  Yellow  Wax,  or 
White  Wax. — The  color  of  yellow  wax  is  dis- 
charged by  exposing  it,  with  an  extended  sur- 
face, to  the  combined  influence  of  air,  light 
and  moisture.  The  process  of  bleaching  Ls  car- 
ried on  to  a  considerable  extent  in  this  country. 
The  wax,  previously  melted,  is  made  to  fall  in 
streams  upon  a  revolving  cylinder,  kept  con- 
stantly wet,  upon  which  it  concretes,  forming 
thin  ribbon-like  layers.  These,  having  been  re- 
moved, are  spread  upon  linen  cloths  stretched 
on  frames  and  exposed  to  the  air  and  light, 
care  being  taken  to  water  and  occasionally 
turn  them.  In  a  few  days  they  are  partially 
bleached;  but,  to  deprive  the  wax  completely 
of  color,  it   is  necessary  to   repeat  the   whole 
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process  once,  if  not  oftener.  When  sufficiently 
white,  it  is  melted  and  cast  into  small  circular 
cakes.1  Yellow  wax  may  also  be  decolorized 
by  treatment  with  animal  charcoal  or  with 
potassium  permanganate,  potassium  dichro- 
mate  and  sulphuric  acid,  and  hydrogen  per- 
oxide. White  wax  sometimes  contains  one  or 
more  free  fatty  acids,  consequent  probably 
upon  the  employment  of  alkalies  in  bleach- 
ing it,  which  render  it  an  unfit  ingredient  in 
the  unctuous  preparations  of  certain  salts.  It 
may  be  deprived  of  these  acids  by  means  of 
alcohol. 

Perfectly  pure  wax  is  white,  shining,  diapha- 
nous in  thin  layers,  inodorous,  insipid,  harder 
and  less  unctuous  to  the  touch  than  the  yellow, 
soft  and  ductile  at  35°  C.  (95°  F.)  and  fusible 
at  65°  C.  (149°  P.),  retaining  its  fluidity  at  a 
lower  temperature.  The  U.  S.  Pharmacopoeia 
describes  it  as  "  a  yellowish-white  solid,  some- 
what translucent  in  thin  layers,  having  a  faint, 
characteristic  odor,  and  nearly  tasteless.  Spe- 
cific gravity:  0.950  to  0.960  at  25°  C.  (77°  F.). 
Melting  point:  64°  to  65°  C.  (147.2°  to  149° 
P.).  In  other  respects  White  Wax  has  the 
characteristics  of,  and  should  respond  to  the 
reactions  and  tests  given  under,  Cera  Flava." 
U.S. 

By  a  great  heat  it  is  partly  volatilized, 
partly  decomposed;  and,  when  flame  is  applied 
to  its  vapor,  it  takes  fire  and  burns  with  a  clear 
bright  light.  It  is  insoluble  in  water,  and  in 
cold  alcohol  or  ether,  but  is  slightly  soluble  in 
boiling  alcohol  and  ether,  which  deposit  it  in 
a  great  measure  upon  cooling.  The  volatile 
and  fixed  oils  dissolve  it  with  facility,  rosin 
readily  unites  with  it  by  fusion,  and  soaps 
are  formed  by  the  action  of  sodium  and  potas- 
sium hydroxides.  It  is  not  affected  by  the  acids 
at  ordinary  temperatures,  but  is  converted  into 
a  black  mass  when  boiled  with  concentrated 
sulphuric  acid.  Bleached  wax  contains,  ac- 
cording to  Lewy's  analysis,  80.2  per  cent,  of 
carbon,  13.4  of  hydrogen,  and  6.4  of  oxygen. 
It  is  a  mixture  of  three  different  substances, 
which  may  be  separated  from  one  another  by 
alcohol, — viz.:  1,  myricin,  insoluble  in  boiling 
alcohol,  and  consisting  chiefly  of  myricyl  pal- 
mitate  (C16H31O.OC30H61), — that  is,  a  com- 
pound of  palmitic  acid,  C16H31O.OH,  and 
myricyl  alcohol,  C30H61OH;  2,  cerotic  acid,  C27 
H54O2  (formerly  called  cerin  when  obtained 
only  in  an  impure  state),  which  is  dissolved  by 
boiling  alcohol,  but  crystallizes  out  on  cooling; 

1  The  following  process  for  purifying  wax  by  steam 
has  been  patented  by  Cassgrand,  in  France,  and  is 
said  to  have  been  employed  advantageously.  Wax 
melted  by  steam  is  passed  along  with  the  steam 
through  a  coiled  tube  or  worm,  Is  received  Into  a 
jacketed  kettle  heated  by  steam,  where  it  Is  washed 
with  water,  and  is  then  raised  by  a  pump  into  an- 
other pan.  also  heated  by  steam,  where  it  Is  again 
washed  with  water  ;  the  whole  operation  is  repeated 
three  or  four  times,  the  wax  being  allowed  to  rest  for 
about  four  or  five  minutes  in  the  upper  pan  after  each 
operation,  and,  after  the  last  one,  an  hour  or  two  for 
the  subsidence  of  impurities.  The  wax  is  then  granu- 
lated by  means  of  cold  water,  allowed  to  dry  for  two 
or  three  days,  and  then  exposed  to  light  and  air. 
The  whole  process  is  completed  in  a  few  days.  (See 
A.  J.  P.,  xxvi.  525.) 


3,  cerolein,  whieh  remains  dissolved  in  the  cold 
alcoholic  liquid.  This  latter  is  probably  a  mix- 
ture of  fatty  acids,  as  indicated  by  its  acid  reac- 
tion. Schwalb  {Ann.  Chem.,  224,  225)  found 
melissic  acid  and  some  unsaturated  acids  of  the 
oleic  series;  also  higher  solid  hydrocarbons  of 
the  saturated  series,  such  as  C27H56  and  C31H64. 
Kebler  states  that  the  hydrocarbons  in  beeswax 
amount  to  from  12.72  to  13.78  per  cent.  (A. 
J.  P.,  1893,  587.)  T.  Marie  believes  that  cerotic 
acid,  as  ordinarily  obtained,  is  a  mixture  of 
two  distinct  acids.  He  gives  C30H60O2  as  the 
formula  for  melissic  acid  and  C25H50O2  for 
pure  cerotic  acid. 

Wax  has  been  variously  adulterated.  Heavy 
substances  sink  to  the  bottom  of  the  vessel  when 
the  wax  is  melted.  Starch,  meal,  and  other 
insoluble  substances  remain  behind  when  the 
wax  is  dissolved  in  oil  of  turpentine  or  petro- 
leum benzin.  Water,  which  is  said  to  be  some- 
times fraudulently  incorporated  with  it,  by 
agitation  when  partially  melted,  is  driven  off  by 
heat.  Fatty  substances  render  lime  water  tur- 
bid when  agitated  with  it  and  allowed  to  stand. 
For  the  detection  of  stearin  and  stearic  acid, 
Lebel  dissolves  the  suspected  wax  in  two  parts 
of  oil,  beats  the  cerate  thus  formed  with  its 
weight  of  pure  water,  and  then  adds  a  few 
drops  of  solution  of  lead  subacetate.  If  stearin 
be  present,  there  will  be  an  immediate  decom- 
position, and  the  mixture  will  acquire  an  ex- 
traordinary solidity  from  the  formation  of 
lead  stearate.  (J.  P.  C,  3e  ser.,  xv.)  Vogel 
proposes  chloroform  as  a  means  of  detecting 
the  adulteration  with  fatty  matters.  That 
liquid  dissolves  only  25  per  cent,  of  wax,  but 
stearin  and  stearic  acid  completely.  If,  there- 
fore, wax  treated  with  6  to  8  parts  of  chloro- 
form loses  more  than  one-quarter  of  its  weight, 
it  may  be  considered  as  impure.  (Ibid.,  xvii.) 
Overbeck  detects  stearic  acid  by  the  abun- 
dant effervescence  produced  from  the  escape 
of  carbon  dioxide  when  a  small  portion  of  the 
suspected  wax  is  boiled  in  a  solution  composed 
of  one  part  of  sodium  carbonate  and  fifty  of 
distilled  water.  (P.  J.,  xi.  128.)  The  best 
test  for  fats,  fatty  acids  or  rosin  is  the  phar- 
macopceial  test  of  boiling  with  sodium  hy- 
droxide solution  and  testing  the  filtrate  ob- 
tained after  cooling.  For  the  detection  of 
rosin,  cold  alcohol  is  sufficient.  It  dissolves  the 
rosin,  and  yields  it  on  evaporation,  attended 
with  a  very  small  portion  of  pure  wax,  which 
yields  2.4  per  cent,  to  cold  alcohol.  (Ed.  Davies, 
A.  J.  P.,  1870,  p.  537.)  F.  Jean  states  that 
a  few  drops  of  sulphuric  acid  added  to  the 
melted  wax  adulterated  with  rosin,  cause  a  red 
color,  or,  if  only  1  per  cent,  be  present,  a 
green  tint.  (A.  J.  P.,  1881,  p.  307.)  White 
wax  should  not  melt  below  65°  C.  (149°  F.)  ; 
yellow  not  below  62.5°  C.  (144.5°  F.).  (Br.) 
Japan  wax  is  said  also  to  be  largely  employed 
for  adulterating  beeswax ;  so  that  sometimes  but 
little  of  the  product  of  the  bee  is  to  be  found 
in  the  mixture.  To  detect  Japan  wax,  Dullo 
boils  together  for  a  minute  10  Gm.  of  wax,  120 
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Gm.  of  water,  and  1  Gm.  of  sodium  hydroxide ; 
if  Japan  wax  be  present,  a  soap  will  imme- 
diately form,  which  will  slowly  solidify  on 
cooling.  Beeswax  does  not  saponify  under 
these  circumstances.  (Ibid.,  4e  ser.,  i.  448.) 
Ceresin,  a  principle  obtained  from  ozokerite 
(see  Part  II),  is  also  employed  as  an  adul- 
terant, and  is  manufactured  largely  for  that 
purpose  in  Vienna.  It  is  only  native  paraffin, 
and  of  course  answers  to  the  tests  for  that 
substance.  There  are  other  less  precise  methods 
of  detecting  adulterations.  Thus,  spermaceti 
and  lard  render  wax  softer  and  less  cohesive, 
of  a  smoother  and  less  granular  fracture,  and 
of  a  different  odor  when  heated.  The  melting 
point  and  specific  gravity  are  lowered  by  tallow, 
suet,  lard,  and  especially  by  paraffin.  Legrip's 
cereometer  is  based  upon  the  altered  specific 
gravity  of  wax  when  adulterated.  Anyone  may 
apply  this  principle  by  making  such  a  mixture 
of  alcohol  and  water  that  pure  wax  will 
neither  sink  nor  rise  in  it,  but  remain  wher- 
ever placed.  (See  patre  .'{OS. )  Adulterated 
wax  would  cither  float  or  sink  in  this  liquid. 
The  most  valuable  information,  however,  is 
obtained  by  the  determination,  according  to 
Hubl's  process,  of  the  three  chemical  constants, — 
viz.,  acid  value,  120;  ester  value,  7.");  and  saponi- 
fication value.  !)").  Jn  yellow  wax  the  iodine 
value,  7.0  to  8.9,  is  also  of  use;  in  white  wax 
the  bleaching  process  has  altered  the  bodies 
which  absorb  the  iodine.      (See  also  (lum.  Ztq., 

lso:;.  ois;  Vruc.  A.  Ph.  A.,  1894,  957;  1).  C, 
1898,  33;  Am.  Drug.,  1898,  97,  and  1904,  103, 
105.) 

Uses. — Wax  has  little  effect  upon  the  system. 
Under  the  impression  that  it  sheathed  the 
intlamed  mucous  membrane  of  the  bowels,  it 
was  formerly  prescribed  in  diarrhoea  and  dysen- 
tery; and  it  is  mentioned  by  Dioscorides  as  a 
remedy  in  the  lacter  complaint;  but  at  the 
present  time,  we  suppose,  no  one  would  think 
of  employing  wax  for  such  purposes.  Its  sole 
use  in  modern  medicine  is  in  the  formation  of 
ointments,  cerates,  plasters,  suppositories,  and 
Burgical  dressings,  etc;  in  which  it  acts 
mechanically,  either  giving  stiffness  or  serving 
to  protect  from  water.  It  is  an  ingredient  in 
almost  all  the  official  cerates,  which  owe  to  it 
their  general  title. 

3.  Vegetable  Wax. — Many  vegetable  pro- 
ducts contain  wax.  It  exists  in  the  pollen  of 
numerous  plants,  and  forms  the  bloom  or  glau- 
cous powder  which  covers  certain  fruits,  and 
the  coating  of  varnish  with  which  leaves  are 
sometimes  supplied.  In  some  plants  it  is  so 
abundant  as  to  be  profitably  extracted  for  use. 
Such  is  the  Ceroxylon  andicolum,  Humb.,a  lofty 
palm  growing  in  the  South  American  Andes. 
Upon  the  trunk  of  this  tree,  in  the  rings  left  by 
the  fall  of  the  leaves,  is  a  coating  of  wax-like 
matter,  about  one-sixth  of  an  inch  thick,  which 
is  removed  by  the  natives  and  employed  in  the 
manufacture  of  tapers.  It  contains,  according 
to  Vauquelin,  two-thirds  of  a  resinous  substance 
and  one-third  of  pure  wax.     Two  kinds  of  wax 


are  collected  in  Brazil,  one  called  carnauba? 
from  the  leaves  of  the  Copernicia  cerifera,  a 
palm,  which  forms  large  forests  in  the  provinces 

1  Carnauba  Wax  is  collected  by  cutting  out  the  leaf 
buds,  drying  and  beating  them,  and  melting  the 
powder  thus  detached,  in  water.  H.  Stiirke  has 
stated  as  the  result  of  an  investigation  that  carnauba 
wax  contains :  a  hydrocarbon,  melting  at  59°  C. ;  an 
alcohol,  CirHss-OH,  melting  at  76°  C.  ;  myricyl  alcohol, 
CsoH8l.OH.  melting  at  85.5°  C.  ;  a  diatomic  alcohol, 
C2Snso.(OH)2,  melting  at  103.5°  to  103.8°  C. ;  an  acid, 
C24H4s02,  isomeric  with  lignocerotic  acid,  melting  at 
72.5°  C.  ;  an  acid,  C^F^O*  isomeric  with  cerotic  acid, 
melting  at  79°  C. ;  and  an  acid,  or  rather  the  lactone 
(anhydride)  of  an  acid,  C^Hsg  j  [^jj1,  melting  at  103.5° 

C,  from  which  an  acid,  Ci»Hjui(COOII)2.  melting  at 
90°  C.  has  been  prepared.  (Schaedler,  Technol,  d,r 
Fettc  und  Oele,  2te  Auf.,  p.  884.)  It  is  hard,  brittle, 
and  buff -colored,  yellow,  or  greenish,  resembling  the 
resins  more  than  wax,  and  melts  at  84°  C.  (183. 2  l\i 
which  is  much  higher  than  the  fusing  point  of  other 
kinds  of  vegetable  wax.  "  It  takes  a  "line  polish  when 
rubbed  with  any  soft  material  "  does  not  receive  im- 
pressions from  the  finger  at  the  natural  temperature 
of  the  hand,  and  is  adapted  for  polishing  furniture, 
either  alone  or  mixed  with  wax.  2,000,000  pounds  of 
it  are  said  to  be  annually  produced  in  Brazil,  where 
it  Is  largely  used,  mixed  with  tallow,  in  making 
candles,  etc.      (See  also  P.  ./.,  1904.  246.J 

Dnder  the  name  of  Ocotilla  wax,  Helen  Abbott 
Michael  described  (,i.  ./.  p.,  Feb.  1885)  a  vegetable 
wax  which  she  obtained  from  the  bark  <>f  Fouquiera 

splendent,  and  believed  tO  be  »  new  variety.  A  wax 
which  is  said  to  be  used,  under  the  name  of  Arbol  dr 
In  Cera,  in  Mexico  not  only  for  domestic  purposes,  but 
also  as  a  remedy  in  diarrhoea  and  jaundice,  is  that 
obtained  by  boiling  the  fruit  of  the  iiyrica  lalapenti* 
In  water.  It  is  greenish  or  yellow,  more  brittle  and 
unctuous  than  beeswax,  has  it  feeble  odor,  a  slightly 
bitter  taste,  and  a  density  nearly  equal  to  that  of 
water,  and  melts  nt  43°  <\  :  but  on  exposure  the  fusing 
point  rises  to  47.5"  C.  It  is  wholly  soluble  In  boiling 
ether,  insoluble  In  water,  sparingly  soluble  in  cold 
alcohol,  and  dissolves  In  twenty  parts  of  boiling  alco- 
hol, depositing  the  greater  part  on  cooling;  alkalies 
saponify  it  readily,     i  i.  ./.  /'..  w.  889,  1885.) 

PUang  Warn  from  Fiona  oerifera,  according  to  (Jres- 
hoff  and  Sack,  occurs  in  white  crystalline  cakes, 
having  the  sp.  gr.  0.963  to  0.970  at  1  5°  <\,  and  melt- 
ing at  7!»  to  M"  <".  It  is  very  sparingly  soluble  in 
ethyl  alcohol,  even  when  boiling,  bill  readily  soluble 
In  boiling  oil  of  turpentine,  amyl  alcohol,  and  carbon 
dlsulphlde.  Its  acid  number  Is  2  to  8,  Its  saponi- 
fication number  109.  Pteang-ceryHo  arid ,  obtained  by 
saponification,  melts  at  71  C,  and  lias  the  composi- 
tion CmHuOi;  while  piaang-oeryHc  alcohol,  which 
was  also  Isolated,  melts  at  78°  C.,  and  has  the  for- 
mula C1SII180. 

(Jondami  War  occurs  In  brown  pieces  which  are  yel- 
lowish Internally  and  have  a  sp.  gr.  of  1.015.  In  dis- 
tinction from  plsang  wax,  gondang  wax  is  soluble  in 
all  the  usual  solvents  at  a  boiling  temperature,  and 
It  may  be  almost  completely  dissolved  by  prolonged 
boiling  with  ethyl  alcohol,  being  however  again  de- 
posited on  cooling.  Gondang  wax  purified  In  this  way 
melted  at  61°  C.,  and  yielded  flco-eeryHo  add  on 
saponification,  which  has  the  formula  CiaII2602,  and 
melts  at  57°  C,  while  flco-cerylio  alcohol  has  the 
formula  C»HhO,  and  melts  at  about  198°  C.  In 
Its  general  character  gondang  wax  Is  Intermediate 
between  wax  and  caoutchouc. —  Ph.  Zta.,  1901,  5(>.'5. 

Japaneee  Wat)  has  been  imported  into  Europe  In 
considerable  quantities,  either  directly  from  Japan, 
or  through  the  Chinese  ports.  It  Is  obtained  from 
the  berries  of  the  Rhus  succedancum  of  Linnaeus,  and 
in  small  amount  from  the  H.  sylvestris  and  R.  verni- 
cifera,  or  lacquer  plant.  The  partially  dried  berries 
are  crushed,  winnowed,  steamed,  placed  in  hemp 
cloth  bags,  steamed  again,  and  pressed  in  a  wooden 
wedge  press.  They  yield  about  15  per  cent,  of  a 
coarse  greenish  tallowy  mass.  It  has  come  in  two 
forms,  the  one,  as  originally  distinguished  by  nan- 
bury,  of  circular  cakes,  about  four  inches  In  diam- 
eter, and  an  inch  thick,  flat  on  one  side  and  some- 
what convex  on  the  other :  the  second,  as  brought 
directly  from  Japan,  of  large  rectangular  blocks 
weighing,  it  may  be,  as  much  as  1  picul  (133%  lbs.) 
which  are  packed  in  chests.  It  bears  a  considerable 
resemblance  to  purified  beeswax,  but  is  not  quite  so 
white,  having  a  slightly  yellowish  tint.  Is  softer,  more 
friable,  and  has  a  somewhat  rancid  odor  and  taste. 
Its  melting  point  is  below  that  of  wax,  varying  from 
42°  C.  (107°  F.)  to  55°  C.  (131°  F.).  It  is  much 
more    soluble    In    alcohol    than    is    beeswax,    is    sa- 
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of  Ceara,  the  other  ocuba,  from  the  fruit  of  a 
shrub  of  the  province  of  Para  (J.  P.  C,  3e  ser., 
v.  154) .  A  form  of  vegetable  wax  sometimes  seen 
in  this  country  is  that  derived  from  Myrica  ceri- 
fera,  L.,  and  commonly  called  myrtle  wax.  The 
wax  myrtle  is  an  aromatic  shrub,  from  one  to 
twelve  feet  high,  growing  in  the  United  States, 
from  New  England  to  Louisiana,  and  flourishing 
especially  on  the  sea  coast.  The  fruit,  which 
grows  in  clusters  closely  attached  to  the  stems 
and  branches,  is  small,  globular,  and  covered 
with  a  whitish  coat  of  wax,  which  may  be 
separated  for  use.  Other  parts  of  the  plant 
are  said  to  possess  medicinal  virtues.  The  bark 
of  the  root  is  acrid  and  astringent,  and  in  large 
doses  emetic,  and  has  been  popularly  employed 
in  jaundice.  The  process  for  collecting  the 
wax  is  simple.  The  berries  are  boiled  in  water, 
and  the  wax,  melting  and  floating  on  the  sur- 
face, is  either  slummed  off  and  strained,  or 
allowed  to  conci'ete  as  the  liquor  cools,  and  then 
removed.  To  render  it  pure,  it  is  again  melted 
and  strained,  and  cast  into  large  cakes.  It 
is  collected  in  New  Jersey,  North  Carolina, 
and  New  England,  and  particularly  in  Rhode 
Island. 

Myrtle  wax  is  of  a  pale  grayish-green  color, 
somewhat  diaphanous,  more  brittle  and  unctu- 
ous to  the  touch  than  beeswax,  of  a  feeble 
odor,  and  a  slightly  bitterish  taste.  It  is  about 
as  heavy  as  water,  and  melts,  according  to 
G.  E.  Moore,  at  from  46.6°  C  to  48.8°  C.  (116° 
P.  to  120°  F.).  It  is  insoluble  in  water, 
scarcely  soluble  in  cold  alcohol,  soluble,  except- 
ing about  13  per  cent.,  in  twenty  parts  of  boil- 
ing alcohol,  which  deposits  the  greater  portion 
on  cooling,  soluble  also  in  boiling  ether,  and 
slightly  so  in  oil  of  turpentine.  It  is  readily 
saponifiable  with  the  alkalies.  Myrtle  wax  is  a 
mixture  of  glycerides  and  not  a  true  wax.  This 
variety  of  wax  has  been  popularly  employed  in 
the  United  States  as  a  remedy  for  dysentery; 
in  which  disease  Fahnestock  gave  the  powdered 
wax  in  doses  of  a  teaspoonful  frequently  re- 
peated, with  alleged  great  advantage.  (Am.  J. 
M.  S.,  ii.  313.)  It  is  occasionally  substituted 
by  apothecaries  for  beeswax  in  the  formation 
of  plasters,  and  is  used  in  the  preparation  of 
tapers  and  candles.  It  is  somewhat  fragrant 
when  burning,  but  emits  a  less  brilliant  light 
than  common  lamp  oil. 

Off.  Prep. — White  wax. — Ceratum,  U.  8.;  Ce- 
ratum  Camphorae,  U.  8.;   Pilula  Phosphori,  Br.; 


ponifiable  with  the  alkalies,  and  is  in  the  main 
a  glyceride  of  palmitic  acid  with  smaller  amounts 
of  the  glycerides  of  stearic  and  arachidic  acids.  It  has 
been  employed  in  the  preparation  of  candles,  which 
yield  as  brilliant  light  as  those  made  of  common  wax. 
It  has  been  found  useful  in  the  preparation  of  ce- 
rates, etc.  From  Boucher's  experiments  it  appears 
that  there  are  two  melting  points  of  this  wax,  one 
corresponding  closely  with  Procter's  results,  while 
the  same  wax  rapidly  heated  to  a  point  above  that 
of  fusion  and  then  allowed  to  cool,  if  plunged  into 
water  at  42°  C,  melts  into  a  transparent  liquid;  con- 
sequently melting  at  a  point  12°  C.  below  its  freez- 
ing point  in  its  ordinary  state,  which  was  54°  C. ; 
tne  two  temperatures  being  about  equivalent  in  Fah- 
renheit s  scale  to  107°  and  120°.   (P.  J.,  Aug.  1872.) 


Suppositoria  Acidi  Carbolici,  Br.;  Unguentum, 
U.  8.;  Unguentum  Aquae  Rosae,  U.  S.,  Br.;  Un- 
guentum Cetacei,  Br. 

Yellow  wax. — Ceratum  Cantharidis,  U.  S. 
{Br.);  Ceratum  Resinae,  U.  8.  (Br.);  Cera- 
tum Resinae  Compositum,  17.  8.;  Emplastrum  Cale- 
faciens,  Br.;  Emplastrum  Menthol,  Br.;  Emplas- 
trum Picis,  Br.;  Unguentum  Hydrargyri  Com- 
positum, Br.;  Unguentum  Picis  Liquidae,  U.  S., 
Br.;  Unguentum  Staphisagrise,  Br. 

CERATA. 

CERATES 

(ee-ra'ta) 

Carats,  Creoles,  ElaaocSreolgs,  Fr. ;  Cerate,  Wachs- 
salben,   Q. 

These  are  unctuous  substances  consisting  of 
oil  or  lard,  mixed  with  wax,  spermaceti,  or 
rosin,  to  which  various  medicaments  are  fre- 
quently added.  Their  consistence,  which  is 
intermediate  between  that  of  ointments  and  that 
of  plasters,  is  such  that  they  may  be  spread  at 
ordinary  temperatures  upon  linen  or  leather, 
by  means  of  a  spatula,  and  do  not  melt  or  run 
when  applied  to  the  skin.  In  preparing  them, 
care  should  always  be  taken  to  select  the  oil  or 
lard  perfectly  free  from  rancidity.  In  refer- 
ence to  the  wax,  too,  there  would  seem  to  be  a 
choice,  as  experience  has  shown  that  cerates 
made  with  yellow  wax  keep  longer  unchanged 
than  those  made  with  white  or  bleached  wax, 
probably  because  there  is  in  yellow  wax  some 
principle  which  corrects  the  tendency  of  fatty 
matters  to  become  rancid.  (F.  Bringhurst,  A. 
J.  P.,  1869,  59.)  The  liquefaction  "should  be 
effected  by  a  very  gentle  heat,  which  may  be 
applied  by  means  of  a  water  bath,  and  during 
the  refrigeration  the  mixture  should  be  well 
stirred,  and  the  portions  which  solidify  on  the 
sides  of  the  vessel  should  be  made  to  mix  again 
with  the  liquid  portion,  until  the  whole  assumes 
the  proper  consistence,  or,  as  some  prefer,  the 
melted  cerate  is  allowed  to  cool  quickly  without 
stirring.  When  a  large  quantity  is  prepared, 
the  mortar  or  other  vessel  into  which  the  mix- 
ture may  be  poured  for  cooling  should  be 
previously  heated  by  means  of  boiling  water. 
It  has  been  proposed  to  substitute  paraffin 
for  wax  in  the  preparation  of  the  cerates,  but 
the  great  tendency  to  produce  granulation  in 
the  finished  cerate  has  largely  prevented  its 
use. 

It  is,  we  think,  unfortunate  that  this  class  of 
preparations  has  been  abandoned  in  the  British 
Pharmacopoeia,  the  several  cerates  having  been 
rejected,  or  transferred  to  the  class  of  oint- 
ments. Independently  of  the  connection 
between  the  name  and  one  of  the  characteristic 
constituents  of  the  cerates,  there  is  ground 
for  difference  between  them  and  the  ointments 
in  their  consistence,  that  of  the  cerates  being 
such  as  to  render  them  especially  suitable  for 
spreading   on   linen,   while   that   of   ointments 
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is  peculiarly  adapted  to  inunction.  W.  H. 
Mielcke  (Ph.  Cb.,  1881,  Nos.  20,  21)  proposes  a 
class  of  preparations,  to  which  he  has  given 
the  name  "  Steatins"  "  Steatinum."  These  are 
of  about  the  consistence  of  cerates,  of  varied 
composition,  and  contain  usually  a  considerable 
portion  of  tallow.  The  Steatinum  Iodoformi 
offers  a  fair  specimen  of  the  class.  "  Take  of 
mutton  tallow  18  parts,  expressed  oil  of  nut- 
meg 2  parts,  iodoform,  in  fine  powder,  1  part. 
Melt  the  tallow  and  add  the  other  ingredients." 
For  other  formulas,  see  A.  J.  P.,  1881,  p. 
404. 

CERATUM.  U.  S. 

CERATE  [Simple  Ceratel 

(ce-ra'tum) 

Ceratum  Adlpis,  U.  8.  1800;  Ceratum  Simplex, 
U.  S.  18.">0;  (Y-rat  Simple,  Fr.  ("od. ;  Unguentum  cert- 
ain, P.  (J.;  Kinfacbes  Cerat,  Wachssalbe,  O. ;  Cerato 
simple,  Sp. 

*  u  White  Wax,  three  hundred  grammes  [or 
10  ounces  av.,  2")")  grains]  ;  While  Petrolatum, 
two  hundred  grammes  [or  7  ounces  av.,  24 
grains] ;  Benzoinated  Lard,  five  hundred  gram- 
mes [or  17  ounces  av.,  27!)  grains]  ,  to  make 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains].  Melt  the  white  Wax.  add  the  White 
Petrolatum,  then  the  Benzoinated  Lard,  Con- 
tinuing the  heat  until  the  mixture  is  liquefied, 
and  stir  it  constantly  until  it  conceals.  For 
use  in  southern  latitudes,  and  during  the  heated 
season  in  other  localities,  fifty  grammes  [or  1 
ounce  av.,  334  grains]  of  Benzoinated  Lard 
may  be  replaced  by  an  equal  quantity  of  White 
Wax."   U.  S. 

In  the  U.  S.  Pharmacopoeia  (8th  Rev.)  20 
per  cent,  of  white  petrolatum,  and  50  per  cent. 
of  benzoinated  lard  are  directed  in  place  of  the 
70  per  cent,  of  lard  used  in  the  U.  S.  P.  1890 
process.  The  present  ollicial  cerate  will  for 
these  reasons  remain  free  from  rancidity  a  much 
longer  time.  In  the  preparation  of  this  cerate, 
peculiar  care  should  be  taken  that  the  oleagin- 
ous ingredient  be  entirely  free  from  rancidity, 
and  that  the  heat  employed  be  not  sufficient 
to  produce  the  slightest  decomposition,  for  the 
value  of  the  preparation  depends  on  its  per- 
fect blandness.  To  avoid  change,  it  should  be 
put  up  in  small  jars,  and  covered  closely  with 
tin  foil  so  as  to  exclude  the  air.  It  is  used 
for  dressing  blisters,  wounds,  etc.,  in  all  cases 
in  which  the  object  is  to  prevent  the  contact 
of  air  and  preserve  the  moisture  of  the  part 
and  at  the  same  time  to  avoid  all  irritation.  It 
is  sometimes  improperly  employed  as  the  vehicle 
of  substances  to  be  applied  by  inunction.  For 
this  purpose  benzoinated  lard  should  be  used 
in  winter,  and  simple  ointment  in  summer, 
the  cerate  having  too  firm  a  consistence.  George 
W.  Sloan  recommended  the  use  of  simple  cerate 
as  a  pill  excipient  for  certain  oxidizable  sub- 
stances and  special  uses.  (Proc.  A.  Ph.  A., 
1884.) 


CERATUM  CAMPHOR/E.  U.  S. 

CAMPHOR  CERATE 

(ce-rfi'tfim  c:lm'phQ-rae) 

Pommade  Campbree,  Fr.  Cod.;  Pomatum  Cam- 
phoratum,  Fr. ;  Kamphersalbe,  O.;  Pomada  alcan- 
forada,  Pomatum  campboratum,  Sp. 

*  "  Camphor  Liniment,  one  hundred  grammes 
[or  3  ounces  av.,  231  grains] ;  White  Wax, 
three  hundred  and  fifty  grammes  [or  12  ounces 
av.,  151  grains];  White  Petrolatum,  one  hun- 
dred and  fifty  grammes  [or  5  ounces  av.,  127 
grains]  ;  Benzoinated  Lard,  four  hundred  gram- 
mes [or  14  ounces  av.,  48  grains]  ,  to  make 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains].  Melt  the  White  Wax,  add  the  White 
Petrolatum,  then  the  Benzoinated  Lard,  and 
continue  the  heat  until  the  mixture  is  liquefied. 
While  the  mixture  is  cooling,  add  the  Camphor 
Liniment,  and  incorporate  thoroughly  by  stir- 
ring until  it  congeals."    U.  S. 

Camphor  cerate  now  contains  2  per  cent,  of 
camphor;  that  of  the  U.  S.  P.  1880  contained 
only  three-fifths  of  1  per  cent.  This  prepara- 
tion was  introduced  in  the  U.  S.  P.  1880 
primarily  for  use  in  making  cerate  of  subace- 
tate  of  lead  by  the  extemporaneous  process.  It 
was  subsequently  found  useful  as  a  slightly 
stimulating  dressing;  hence  the  proportion  of 
camphor  was  increased. 

CERATUM  CANTHAR1DIS.  U.  S.  (Br.) 

CANTHARIDES  CERATE 

(ce-ra'tum   ean-thar'j-dls) 

Emplastrum  Cantharidls,  Iir. ;  Cantharides  Plas- 
ler;  Emplastrum  Eplspasticum,  h.  Vesiratorlum,  s. 
Veslcans,  Emplastrum  Lyttn;  Blistering  Cerate  or 
Plaster;  Kmplntn-  Vesl  catol  re,  Fr.  Cod.;  Pommade 
Eplspastlque,  Emplfttre  <!<•  Cantharides,  Fr.;  Emplas- 
trum Cantbarldum  Ordinarlum,  P.  O. ;  Bpanlscfa 
Qlegeu  Pflaster,  Blasenpflaster,  G.  ;  pomata  dl  can- 
tarldl,  It.;   Ungueuto  de  cantarldas,   Sp. 

* "  Cantharides,  in  No.  60  powder,  three 
hundred  and  twenty  grammes  [or  11  ounces 
av.,  120  grains] ;  Liquid  Petrolatum,  one  hun- 
dred and  fifty  grammes  [or  5  ounces  av.,  127 
grains]  ;  Yellow  Wax,  one  hundred  and  eighty 
grammes  [or  6  ounces  av.,  153  grains]  ;  Rosin, 
one  hundred  and  eighty  grammes  [or  6  ounces 
av.,  153  grains]  ;  Lard,  one  hundred  and  seventy 
grammes  [or  5  ounces  av.,  436  grains],  to  make 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains].  Mix  the  Cantharides  with  the  Liquid 
Petrolatum,  and  set  the  mixture  aside,  well 
covered,  in  a  warm  place,  for  forty-eight  hours. 
Then  add  it  to  the  Rosin,  Yellow  Wax,  and 
Lard,  previously  melted  and  strained  through 
muslin,  and  keep  the  mixture  in  a  liquid  condi- 
tion by  means  of  a  water-bath,  stirring  occa- 
sionally, for  one  hour.  Finally,  remove  it  from 
the  bath,  and  stir  the  mixture  until  it  begins 
to  congeal."    U.  8. 

The  British  Pharmacopoeia  directs:  Can- 
tharides, in  powder,  3£  ounces  (Imperial)  or 
thirty-five  grammes ;  Yellow  Beeswax,  Lard,  and 
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Resin,  each,  2  ounces  (Imp.)  or  twenty 
grammes;  and  Soap  Plaster,  J  ounce  (Imp.) 
or  five  grammes ;  melts  the  Resin,  Soap  Plaster, 
Wax,  and  Lard  together;  then  introduces  the 
Cantharides,  mixes  the  whole  thoroughly,  and 
continues  to  stir  the  mixture  while  cooling.  ( See 
Emplastrum  Cantharidis.) 

This  is  the  common  well  known  blistering 
plaster.  As  it  can  be  readily  spread  without 
the  aid  of  heat,  it  is  properly  a  cerate,  and  is, 
therefore,  correctly  named  in  the  U.  S.  Phar- 
macopoeia. The  process  now  official  differs 
from  that  of  previous  Pharmacopoeias  in  the 
substitution  of  liquid  petrolatum  for  oil  of 
turpentine;  the  previous  maceration  of  the 
cantharides  with  this  solvent  has  for  its  object 
the  softening  and  extraction  of  the  cantharidin; 
the  present  cerate  is  somewhat  firmer  in  consist- 
ence than  that  made  by  the  U.   S.   P.   1890. 

There  can  be  no  question  of  the  advantage  of 
retaining  the  cantharides  in  contact  with  hot 
liquefied  fatty  bodies  to  facilitate  the  extraction 
of  the  cantharidin.  The  cerate  is  essentially 
the  same  as  prepared  by  the  two  processes, 
though  the  U.  S.  formula  has  a  decided  advan- 
tage over  the  British,  in  keeping  the  mixture 
of  the  flies  and  the  other  ingredients  for  some 
time  at  an  elevated  temperature,  while  in  the 
latter  they  are  allowed  to  cool  after  being 
mixed  with  the  fatty  substances.  Care  was 
formerly  considered  requisite,  in  making  the 
cerate,  not  to  injure  the  flies  by  heat;  it  was 
therefore  recommended  that  they  should  not  be 
added  to  the  other  ingredients  until  immediately 
before  these  begin  to  stiffen,  after  having  been 
removed  from  the  fire;  and,  though  this  direc- 
tion has  been  omitted,  no  provision  is  made  for 
the  continued  application  of  heat. 

Prom  the  experiments  of  Donovan,  and 
those  of  Procter  {A.  J.  P.,  xiii.  302  and 
xxiv.  296),  it  may  be  inferred  that  the  vesi- 
cating principle  of  Spanish  flies  is  not  injured  or 
dissipated  by  a  heat  under  148.8°  C.  (300°  F.), 
and  that  a  limited  elevated  temperature,  instead 
of  being  hurtful,  is  positively  advantageous  in 
the  preparation  of  the  cerate.  The  cantharidin 
is  thus  more  thoroughly  dissolved  by  the 
oleaginous  matter,  and  consequently  brought 
more  efficiently  into  contact  with  the  skin,  than 
when  retained  in  the  interior  of  the  tissue  of 
the  fly.  Another  advantage,  stated  by  Dono- 
van, is  that  the  moisture  usually  existing  to  a 
certain  extent  in  all  the  ingredients  of  the 
cerate  is  thus  dissipated,  and  the  preparation 
is  less  apt  to  become  mouldy,  or  otherwise  to 
undergo  decomposition.  Instead,  therefore,  of 
waiting  until  the  melted  wax,  resin,  and  lard 
begin  to  stiffen,  it  is  better  to  add  the  powder 
before  the  vessel  is  removed  from  the  fire. 
Donovan  recommends  that,  as  soon  as  the  other 
ingredients  are  melted,  the  powdered  flies  should 
be  added,  and  the  mixture  stirred  until  the  heat 
is  shown  by  a  thermometer  to  have  risen  to 
121.1°  C.  (250°  F.),  when  the  vessel  is  to  be 
removed  from  the  fire,  and  the  mixture  stirred 
constantly  until  cool.    At  the  heat  mentioned, 


ebullition  takes  place  in  consequence  of  the 
escape  of  the  moisture  contained  in  the 
materials.  In  the  cerate  thus  prepared,  the 
active  matter  has  been  dissolved  by  the  lard,  and 
the  powder  may  be  separated,  if  deemed  advis- 
able, by  straining  the  mixture  before  it  solid- 
ifies. Care  should  be  taken  that  the  tempera- 
ture be  not  so  high  as  to  decompose  the  ingre- 
dients ;  and  it  would  be  better  to  keep  it  within 
100°  C.  (212°  F.),  by  means  of  a  water  bath, 
as  in  the  U.  S.  process,  than  to  incur  any  risk 
from  its  excess.  Violent  irritation  and  even 
vesication  of  the  face  of  the  operator  are  stated 
to  have  resulted  from  exposure  to  the  vapors 
of  the  liquid,  at  a  temperature  of  121.1°  C. 
(250°  P.).  (P.  J.,  ii.  391.)  From  an  experi- 
ment, however,  of  Procter,  it  appears  that, 
though  cantharidin  begins  to  volatilize  slightly 
at  121.1°  C.  (250°  F.),  and  rapidly  rises  in  va- 
por and  sublimes  at  from  205.5°  C.  to  211.1°  C. 
(402°  F.  to  412°  F.),  yet  it  is  not  decomposed 
unless  by  increasing  the  heat  considerably  above 
the  last-mentioned  point.  (A.  J.  P.,  xxiv.  296 
and  298.)  Dieterich  states  that  the  activity  is 
greatly  increased  by  the  use  of  acid  in  the 
manufacture.  Thus,  for  every  250  Gm.  of 
powdered  flies  used  he  adds  to  the  melted  mass 
1  Gm.  sulphuric  acid  and  10  Gm.  alcohol 
(90  percent.),  keeps  the  mass  for  two  hours 
at  70°  C,  and  finally  adds  2  Gm.  barium  car- 
bonate rubbed  up  with  6  Gm.  alcohol.  (Ph. 
Centralh.,  1892,  425.)  It  is  desirable  that  the 
flies  should  be  very  finely  pulverized.  Coarsely 
powdered  cantharides  should  not  be  used,  be- 
cause of  the  imperfect  and  unequal  distribution 
of  the  vesicating  agent.  Powdered  euphor- 
biiun  is  said  to  be  sometimes  fraudulently  added. 

Uses. — The  cerate  will  raise  a  blister  in 
ordinary  conditions  of  the  system,  if  the  flies 
are  good,  and  not  injured  in  the  preparation. 
It  should  be  spread  on  soft  leather,  though  linen 
or  even  paper  will  answer  the  purpose  when 
leather  is  not  to  be  had.  An  excellent  mode  of 
preparing  it  for  use  is  to  spread  a  piece  of 
leather,  of  a  proper  size,  first  with  adhesive 
plaster,  and  afterwards  with  the  cerate,  leaving 
a  margin  of  the  former  uncovered,  in  order 
that  it  may  adhere  to  the  skin.  Heat  is  not 
requisite,  and  should  not  be  employed  in  spread- 
ing the  cerate.  Some  sprinkle  powdered  flies 
upon  the  surface  of  the  plaster,  press  them 
lightly  with  a  roller,  and  then  shake  off  the  por- 
tion which  has  not  adhered;  but,  if  the  flies 
originally  employed  were  good,  this  addition 
is  superfluous.  The  practice  of  applying  over 
the  surface  with  a  brush  an  ethereal  tincture 
of  cantharides,  which  leaves  a  thin  coating 
of  extract,  renders  the  preparation  more  certain. 

Previous  to  the  application  of  the  plaster,  the 
skin  should  be  moistened  with  warm  vinegar  or 
other  liquid.  In  adults,  when  the  full  action 
of  the  flies  is  desired,  and  the  object  is  to  pro- 
duce a  permanent  effect,  the  application  should 
be  continued  for  eight  hours,  and  on  the  scalp 
for  twelve  hours.  In  very  delicate  persons, 
however,  or  those  subject  to  strangury,  or  upon 
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parts  of  a  loose  texture,  or  when  the  object 
is  merely  to  produce  a  blister  to  be  healed  as 
quickly  as  possible,  the  plaster  should  remain 
no  longer  than  is  necessary  for  the  production 
of  full  redness  of  the  skin,  which  generally 
occurs  in  five  or  six  hours,  or  even  in  a  shorter 
time.  It  should  then  be  removed,  and  followed 
by  a  flaxseed  poultice,  or  some  other  emollient 
dressing,  under  which  the  cuticle  rises,  and  a 
full  blister  is  usually  produced.  By  this  man- 
agement the  patient  will  generally  escape  stran- 
gury, and  the  blister  will  very  quickly  heal  after 
the  discharge  of  the  serum.  In  young  children, 
cantharides  sometimes  produce  alarming  and 
even  fatal  ulceration,  if  too  long  applied,  and 
from  two  to  four  hours  are  usually  sufficient 
for  any  desirable  purpose.  When  the  head, 
or  other  hairy  part,  is  to  be  blistered,  an 
interval  of  ten  or  twelve  hours  should,  if  pos- 
sible, be  allowed  between  the  shaving  of  the 
part  and  the  application  of  the  plaster,  so  that 
the  abrasions  may  heal,  and  some  impediment 
be  offered  to  the  absorption  of  the  cantharidin. 
After  the  blister  has  been  Conned,  it  should  be 
opened  at  the  most  depending  parts,  and,  the 
cuticle  being  allowed  to  remain,  should  be 
dressed  with  simple  cerate  :  but.  if  it  be  desirable 
In  i; laintain  the  discharge  for  a  short  time,  rosin 
cerate  should  he  used,  and  the  cuticle  removed  if 
it  can  be  done  without  inconvenience.  When 
it  is  wished  that  the  blistered  surface  should 
heal  as  soon  as  possible,  Goulard's  cerate  should 
be  freely  applied.  The  effects  of  an  issue  may 
be  obtained  hy  employing  savin  ointment,  or 
the    ointment    of    Spanish    Hies,    as    a    dressing. 

If  much  inflammation  takes  place  in  the  blis- 
tered surface,  it  may  he  relieved  by  emollient 
poultices,  weak  lead  water,  or  Goulard's  cerate. 
When  there  is  an  ohstinate  indisposition  to 
heal,  we  have  found  nothing  SO  effectual  as 
zinc  ointment  with  two  to  four  grains  of  phenol 
to  the  on! 

Various    preparations    of   cantharides    have 

been  proposed  and  employed  as  substitutes  for 
the  cerate.  They  consist  for  the  most  part  of 
cantharidin.  more  or  less  pure,  either  dissolved 
in  olive  oil,  and  applied  to  the  skin  by  n 
of  a  piece  of  paper  saturated  with  it,  or  in- 
corporated with  wax  and  spread  in  a  very  thin 
layer  upon  fine  waxed  cloth,  silk,  or  paper, 
constituting  blistering  cloth,  blistering  paper, 
vesicating  taffeta,  etc.  The  advantages  of  these 
preparations  are  that  they  occupy  less  space, 
are  more  portable,  and,  being  very  pliable,  are 
more  easily  adapted  to  irregularities  of  the  sur- 
face. Absolutely  pure  cantharidin  is  expen- 
sive and  not  requisite,1  as  extracts  of  can- 
tharides, made  with  ether,  alcohol,  or  boiling 
water,  will  answer  every  purpose.     Henry  and 

1  Dragendorff  (A.  J.  P.,  1872,  p.  273)  recommends 
sodium  cantharidate.  M.  E.  Delpech  (A.  J.  P.,  xlii. 
240)  proposes  the  use  of  potassium  cantharidate  in 
substance  or  solution.  He  prepares  it  by  dissolving 
two  parts  of  cantharidin  in  150  parts  of  alcohol,  and 
adding  1.6  parts  of  potassium  hydroxide  dissolved  in 
a  very  little  water.  The  whole  becomes  a  crystalline 
mass,  from  which  the  alcohol  may  be  separated  by 
pressure.      See  also   R.   Rother,    Ch.  Ph.,  Nov.    187J. 


Guibourt  give  the  following  formula.  Digest 
powdered  cantharides  in  ether,  distil  off  the 
ether,  evaporate  the  residue  by  means  of  a 
salt  water  bath,  until  ebullition  ceases,  melt 
the  mass  which  remains,  with  twice  its  weight 
of  wax,  and  spread  the  mixture  upon  waxed 
cloth.  The  waxed  cloth  may  be  prepared  by 
spreading  upon  linen  or  muslin  a  mixture  com- 
posed of  8  parts  of  white  wax,  4  of  olive  oil, 
and  1  of  turpentine,  melted  together.  An  ex- 
tract of  cantharides  of  a  buttery  consistence, 
said  to  act  very  efficiently  when  applied  by 
means  of  paper  greased  with  it,  is  prepared 
by  digesting  4  parts  of  flies  with  one  part 
of  strong  acetic  acid  and  16  of  alcohol,  strain- 
ing, filtering,  and  evaporating  at  a  moderate 
heat.  A  cerate  of  the  extract  of  cantharides 
was  formerly  official  (see  U.  S.  D.,  18th  ed., 
p.  358.) 

A  preparation  which  received  the  favorable 
report  of  a  committee  of  the  Society  of  Phar- 
macy, at  Paris,  is  the  following,  proposed  by 
Dubuisson.  Four  parts  of  a  hydro-alcoholic 
extract  of  the  flies,  made  by  maceration,  are 
mixed  with  an  aqueous  .solution  of  one  part  of 
pure  gelatin,  so  as  to  obtain  a  solution  of  suit- 
able consistence,  which  is  then  applied  upon  a 
piece  of  Stretched  waxed  cloth,  care  being  taken 

that  the  strokes  of  the  brush  should  always  have 
the  same  direction.  When  the  first  layer  has 
dried,  a  second  and  a  third  are  to  he  applied  in 
the  same  manner.  The  gelatin  renders  the  plas- 
ter  more   adhesive    and    gives   consistence.      The 

hydro-alcoholic  extract  is  preferred  to  the  alco- 
holic because  it  contains  less  of  I  he  green  oil, 
which  does  not  readily  mix  with  the  other  in- 
gredients. The  committee,  however,  preferred 
the  aqueous  extract,  as  cheaper  and  more  active. 
This  taffeta  has  been   tried,  and    found  to  raise 

blisters  in  four  hours.  (./.  /'.  C,  3e  ser.,  yiii. 
f>7. )  For  very  speedy  vesication,  an  infusion 
of  the  tlies  in  strong  acetic  acid  is  sometimes 
employed.      X<>ne   of   these    preparations    are 

likely  to  supersede  the  cerate,  hut  I  he  demand 
for  them  was  met  by  introducing  into  the 
Pharmacopona  of  L880  Charta  Cantharidis  and 
Collodium  Cantharidatum  in  subsequent  phar- 
macopoeias. 

CERATUM  PLUMBI  SUBACETATIS. 

U.  S.  (Br.) 

CERATE  OF  LEAD  SUBACETATE  [Goulard's  Cerate] 

(ce-ra'tum   plum'bl   sub-ac-e-ta'tis) 

Unguentum  Glycerini  Plumbi  Subacetatis,  Br.  ;  Un- 
guentum Plumbi  Subacetatis  Compositum ;  Com- 
pound Ointment  of  Subacetate  of  Lead,  Ointment  of 
Glycerin  of  Lead  Subacetate ;  Ceratum  cum  Sub- 
acetate  Plumbico :  C6rat  Saturne\  Fr.  Cod.  ;  Cerat 
de  Goulard,  Fr.:  Unguentum  Plumbi,  P.  O. ;  P.leisalbe, 
Bleicerat,  G.;  Pomato  con  acetato  basico  di  piombo, 
Unguento  saturnino,  It.;  Cerato  de  saturno,  tip. 

*  "  Solution  of  Lead  Subacetate,  twenty  gram- 
mes [or  309  grains] ;  Wool-Fat,  twenty  gram- 
mes [or  309  grains] ;  Paraffin,  twenty  grammes 
[or  309  grains] ;  White  Petrolatum,  thirty-eight 
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grammes  [or  1  ounce  av.,  150  grains] ;  Cam- 
phor, two  grammes  [or  31  grains],  to  make  one 
hundred  grammes  [or  3  ounces  av.,  231  grains]. 
To  the  melted  Wool-Fat  in  a  warm  mortar 
gradually  add  the  Solution  of  Lead  Subace- 
tate,  and  incorporate  it  by  slow  trituration. 
To  the  mixture  add  the  White  Petrolatum  and 
Paraffin,  previously  melted,  and  in  which  the 
Camphor  has  been  dissolved;  mix  thoroughly 
until  homogeneous."    U.  S. 

The  British  Pharmacopoeia  makes  an  oint- 
ment by  mixing  glycerin  of  subacetate  of  lead 
with  soft  and  hard  paraffin  together.  (See 
Unguentum  Glycerini  Plumbi  Subacetatis;  also 
Glycerinum  Plumbi  Subacetatis.) 

The  process  for  this  cerate  has  been  greatly 
improved  in  the  U.  S.  P.  (8th  Rev.)  by 
eliminating  the  fatty  ingredients  (lard  and 
cotton  seed  oil)  used  in  making  the  camphor 
cerate  of  the  previous  pharmacopoeia;  white 
petrolatum,  wool-fat  and  paraffin  are  now  used, 
and  this  change  removes  the  great  objection 
to  the  former  official  cerate,  of  proneness  to 
rancidity,  and  discoloration.  F.  A.  Hauss- 
mann  (A.  J.  P.,  1897,  575)  suggested  the  use 
of  hydrated  wool-fat  in  place  of  the  camphor 
cerate;  the  new  official  process  requires  anhy- 
drous wool-fat.  This  cerate  received  the  name 
by  which  it  is  commonly  known  from  Goulard, 
by  whom  it  was  employed  and  recommended. 

Uses. — It  is  used  chiefly  in  excoriations, 
burns,  scalds,  and  chilblains,  and  in  cutaneous 
eruptions.  Wherever  there  is  an  acute  active 
inflammation  of  the  skin  it  is  a  most  efficient 
remedy. 

CERATUM  RESIN/E.  U.  S.  (Br.) 

ROSIN  CERATE  [Basilicon  Ointment] 

(ce-ra'tum  re-si'nse) 

Unguentum  Resinae,  Br. ;  Ointment  of  Resin,  Un- 
guentum Basilicum  ;  Unguentum  Tetrapharmacum ; 
Resin  Ointment,  Resin  Cerate ;  Onguent  Basilicum, 
Fr.  Cod.;  C6rat  de  R6sine  Anglais,  Fr. ;  Harzcerat, 
Harzsalbe,    Konigsalbe,   Zugsalbe,   O. 

*  "  Rosin,  three  hundred  and  fifty  grammes 
[or  12  ounces  av.,  151  grains]  ;  Yellow  Wax, 
one  hundred  and  fifty  grammes  [or  5  ounces 
av.,  127  grains] ;  Lard,  five  hundred  grammes 
[or  17  ounces  av.,  279  grains],  to  make  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains].  Melt  the  Rosin,  add  the  Yellow  Wax 
and  the  Lard,  and  continue  the  heat  until 
liquefied,  then  strain  the  liquid  through  muslin, 
and  allow  it  to  congeal  with  occasional  stirring. 
In  cold  weather  five  hundred  and  thirty  gram- 
mes [or  18  ounces  av.,  304  grains]  of  Lard, 
and  one  hundred  and  twenty  grammes  [or  4 
ounces  av.,  102  grains]  of  Yellow  Wax  may  be 
used."  U.  S. 

"  Take  of  Resin,  Yellow  Beeswax,  and  Olive 
Oil,  each  8  ounces  (Imperial)  or  200  grammes; 
Lard,  6  ounces  (Imp.)  or  150  grammes.  Add 
the  Lard  and  Olive  Oil  to  the  previously  melted 
Resin  and  Beeswax ;  strain ;  stir  until  cold."  Br. 


The  U.  S.  preparation  does  not  differ  greatly 
from  that  formerly  official  except  that  occa- 
sional stirring  while  congealing  is  directed;  the 
U.  S.  P.  1890  process  forbade  stirring.  The 
British  process  (1898)  discards  the  simple  oint- 
ment and  almond  oil  previously  used  (1885), 
and  substitutes  lard  and  olive  oil.  Rosin  cerate, 
commonly  called  basilicon  ointment,  is  much 
used  as  a  gently  stimulating  application  to 
blistered  surfaces,  indolent  ulcers,  burns,  scalds, 
and  chilblains.  We  have  found  no  application 
more  effectual  in  disposing  the  ulcers  which 
follow  burns  to  heal. 

Off.  Prep. — Linimentum  Terebinth  inae,  U.  S. 

CERATUM  RESIN/E  COMPOSITUM. 
U.  S. 

COMPOUND  ROSIN  CERATE  [Deshler's  Salve] 
(ce-ra'ttlm    re-§i'nae    CQm-po§'i-tum) 

C6rat  de  Resine  Compose^  Fr.;  Zusammengesetzte 
Harzsalbe,  O. 

*  "  Rosin,  two  hundred  and  twenty-five  gram- 
mes [or  7  ounces  av.,  410  grains] ;  Yellow 
Wax,  two  hundred  and  twenty-five  grammes  [or 
7  ounces  av.,  410  grains] ;  Prepared  Suet,  three 
hundred  grammes  [or  10  ounces  av.,  255 
grains] ;  Turpentine,  one  hundred  and  fifteen 
grammes  [or  4  ounces  av.,  25  grains]  ;  Linseed 
Oil,  one  hundred  and  thirty-five  grammes  [or  4 
ounces  av.,  333  grains],  to  make  one  thousand 
grammes  [or  35  ounces  av.,  120  grains].  Melt 
the  Rosin,  Yellow  Wax,  Turpentine,  and  Pre- 
pared Suet;  to  this  add  the  Linseed  Oil,  and 
continue  the  heat  until  the  mixture  is  liquefied; 
then  strain  it  through  coarse  muslin,  and  stir 
it  until  it  begins  to  congeal."   U.  S. 

Compound  rosin  cerate  was  introduced  into 
the  U.  S.  P.  (8th  Rev.)  because  of  its  continued 
use  in  some  parts  of  the  country;  it  was  offi- 
cial in  the  U.  S.  P.  1870.  Owing  to  the  presence 
of  linseed  oil  it  has  a  tendency  to  become  tough 
in  consistence  on  keeping;  but  the  peculiar  con- 
sistence has  been  urged  as  one  of  its  advan- 
tages. It  is  used  for  the  same  purposes  as  rosin 
cerate;  see  Ceratum  Resince. 

CERII  OXALAS.  U.  S.,  Br. 

CERIUM  OXALATE  [Cerous  Oxalate] 

(ce'ri-i    ox'a-las) 

Cea(CaO4)3.10H2O  =  719.22 

"  Cerium  Oxalate  consists  chiefly  of  a  mix- 
ture of  the  oxalates  of  cerium,  didymium,  and 
lanthanum,  and  of  other  rare  earths  of  this 
group."  U.  S.  "Cerium  Oxalate,  Ce2(C204)s,9 
H2O,  may  be  obtained  by  interaction  of  a  solu- 
ble cerium  salt  and  a  soluble  oxalate.  It  usually 
contains  some  lanthanum  oxalate  and  didymium 
oxalate."  Br. 

Oxalate  of  Cerium  :  Cerium  Oxalicum.  Oxalas  Cerl- 
cus ;  Oxalate  de  Cerium,  Fr.;  Oxalsaures  Ceroxydul, 
Cerium  Oxalat,  Ceroxalat,  O. 
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Cerium  is  a  metal,  which  was  discovered  in 
1803  by  Berzelius  and  Hisinger,  and  about  the 
same  time  by  Klaproth,  who,  however,  de- 
scribed it  as  an  earth.  By  the  two  former 
chemists  it  was  recognized  as  a  metal,  and 
named  cerium  in  honor  of  the  goddess  Ceres. 
It  was  obtained  from  a  Swedish  mineral,  for- 
merly from  its  great  weight  called  heavy  stone 
of  Bastnas  (Bastnas  Schwerstein),  but  now 
named  cerite,  after  the  metal  extracted  from  it. 
Besides  cerite,  it  has  been  found  in  several 
other  minerals,  as  gadolinitc,  orthite,  and 
monazite,  etc.  It  is  not  easy  to  obtain  it  pure 
in  the  metallic  slate,  as  its  oxides  and  salts  are 
difficult  of  reduction.  Berzelius  describes  it  as 
in  the  form  of  pulverulent  masses,  of  a  deep 
chocolate-brown,  which  exhibit,  however,  under 
the  burnisher  a  metallic  appearance  and  a 
dark  gray  color.  Hildebrand  and  Norton  have 
since  prepared  it  in  large  quantity  by  the 
electrolysis  of  its  chloride.  It  is  a  bad  con- 
ductor   of    electricity.      Heated     in     the    air    it 

takes   fire   before   the   point   of   ignition, 

burns  vividly,  passing  to  the  state  of  peroxide. 
At  ordinary  temperatures  it  is  oxidized  in  a 
moid     atmosphere,    giving    out     a    strong    and 

disagreeable  odor.      In  water,  especially  when 

moderately  heated,  it  rapidly  oxidizes,  with 
the  evolution  of  hydrogen  and  the  water 
does  not  become  alkaline.  There  are  two 
cerium     oxides     formerly     considered     as     the 

protoxide    and    sesquioxide.       (According    to 

more  recent  investigators,  cerium  forms  a 
quioxide  and  a  dioxide  only,  so  that  eeroul 
oxalate,  which  is  the  official  salt,  is  an  oxalate 
of  the  sesquioxide.  a  fact  recognized  in  the 
Pharmacopona  of  1880.)  Sulphur  and  phos- 
phorus combine  with  it.  Of  its  compounds 
two  only  have  been  introduced  into  medicine, 
the  nitrate  and  the  oxalate. 

Cerium  oxalate  may  be  obtained  from  cerite, 
and  F.  F.  Mayer  gave  a  procesfl  for  the  pur- 
pose, of  which  the  following  i^  an  outline. 
The  mineral  consists  of  cerium,  lanthanum,  and 
didymium  silicates,  with  numerous  other  sub- 
stances in  smaller  proportion,  the  cerium  oxide 
constituting  about  39  per  cent,  of  the  whole. 
The  powdered  mineral  is  made  into  a  paste 
with  sulphuric  aeid,  and  then  heated  over  a 
lamp  until  the  mass  ceases  to  swell  and  no 
longer  absorbs  sulphuric  acid  very  cautiously 
added.  Upon  the  cooling  of  the  mass,  it  is 
powdered,  and  exposed  in  a  crucible  to  the 
heat  of  an  anthracite  fire  until  it  assumes  a 
pale  brownish-red  color.  It  is  now  lixiviated 
first  with  hot  water  and  then  with  nitric  acid, 
and  the  solution  treated  with  hydrogen  sul- 
phide in  order  to  get  rid  of  various  metals  by 
precipitation.  To  the  clear  liquid  some  hydro- 
chloric acid  is  first  added,  and  then  a  solution 
of  oxalic  acid,  the  former  of  which  holds  in 
solution  the  calcium  oxalate  produced,  the 
latter  throws  down  cerium  oxalates  and  oxa- 
lates of  other  metals.  The  precipitate,  having 
been  washed  with  warm  water,  is  formed  into 
a   paste   with   a   quantity   of  magnesium   car- 


bonate equal  to  half  that  of  the  mineral  em- 
ployed; and  the  paste  is  dried  on  porous  fire 
brick,  finely  powdered,  and  calcined  until  it  be- 
comes of  a  cinnamon  color.  It  now  contains 
all  of  the  cerium  in  the  form  of  ceroso-ceric 
oxide.  To  separate  this  the  mass  is  treated 
with  an  excess  of  nitric  acid,  the  solution 
evaporated  to  get  rid  of  the  excess  of  acid, 
then  diluted  with  warm  water,  and  lastly 
poured  into  a  vessel  containing  boiling  water 
acidulated  with  a  little  more  than  half  of  one 
per  cent,  of  sulphuric  acid.  A  yellow  precipi- 
tate of  basic  cerium  sulphate  is  formed,  while 
a  little  of  the  neutral  sulphate,  and  all  the 
lanthanum  and  didymium,  remain  dissolved. 
The  precipitate  is  now  dissolved  in  stronger 
sulphuric  acid,  the  solution  digested  with  a 
few  crystals  of  sodium  thiosulphate,  in  order 
to  reduce  the  ceroso-ceric  oxide  to  cerous 
oxide,  and  the  liquid,  having  been  filtered, 
is  treated  with  solution  of  oxalic  acid,  which 
causes  a  precipitate  of  cerium  oxalate.  This  is 
washed  with  warm  water,  and  dried.  (A.  J.  /'., 
I860,  p.  4.) 

The  cerium  compounds  were  formerly  ob- 
tained chiefly  from  cerite.  which  occurs  in  con- 
siderable amounts  in  Sweden,  and  affords  at 
least  .r>0  per  cent,  of  crrium  oxide.  The  tho- 
rium salts  were  obtained  from  the  mineral 
thorite,  which  is  found  in  Norway,  and  con- 
tains about  (ift  to  70  per  cent,  of  its  peculiar 
earth.  According  to  O.  N.  Witt,  it  was  soon 
found  that  the  supplies  of  thorite  were  not 
sufficient  to  even  approximately  meet  the  de- 
mand for  thorium  salts  required  for  the  in- 
candescent gas  mantle  industry.  A  new  source 
of  Supply  was  therefore  BOUghl  for.  and  this 
been  found  in  the  mineral  monazite,  which 
occurs  in  considerable  quantities  in  North  Caro- 
lina and  in  the  Province  of  Bahia,  in  Brazil. 
It  is  from  the  latter  source  that  the  German 
industries  now  chiefly  draw  their  supplies, 
Monazite  is  a  cerous  phosphate,  in  which  a 
portion  of  the  cerium  is  replaced  by  the  other 
cerite  earths.  The  thorium  earth  is  not  an 
integral  constituent  of  the  mineral,  and,  al- 
though quite  regularly  admixed  with  it,  its 
amount  varies  within  very  broad  limits.  It 
is  further  stated  by  Witt  that  the  monazite 
from  Bahia  contains  at  the  most  from  5  to  6 
per  cent,  of  thorium  earth,  while  the  earths 
of  the  cerite  group  amount  to  from  50  to  60  per 
cent,  or  more,  of  which  about  one-half  is 
cerium  itself.  The  occurrence  of  these  two 
earths  in  nature  is  therefore  in  inverse  propor- 
tion to  the  requirements  for  industrial  pur- 
poses. As  enormous  quantities  of  monazite  have 
to  be  worked  up  in  order  to  obtain  the  neces- 
sary supplies  of  thorium  salts,  and  as  only  a 
very  small  proportion  of  the  cerite  earths 
whfch  are  obtained  at  the  same  time  can  be 
utilized  in  the  form  of  cerium  nitrate,  it  is 
evident  that  these  must  accumulate  in  con- 
siderable amounts.  It  has  thus  become  an  im- 
portant problem,  upon  which  technical  chemists 
have  been  engaged  for  some  time,  to  devise  a 
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practical  method  for  the  separation  of  the 
cerite  earths,  with  the  hope  that  they  might 
then  find  some  industrial  applications  for 
which  the  complex  mixtures  now  available  are 
not  adapted.  From  the  existing  conditions  of 
this  industry,  as  briefly  outlined,  it  may  be 
inferred  that  the  cerium  oxalate  of  commerce, 
which,  although  used  medicinally,  likewise  con- 
sists of  such  a  complex  mixture  of  the  oxalates 
of  cerium,  lanthanum,  and  didymium,  is  at 
present  more  or  less  a  by-product  in  the  manu- 
facture of  thorium  salts.  See  Power  and 
Shedden,  on  the  Composition  and  Determina- 
tion of  Cerium  Oxalate  (J.  Soc.  Chem.  Ind., 
xix.  No.  7;  also  Ph.  Ztg.,  1902,  297). 

Properties. — It  is  officially  described  as  "  a 
fine,  white  powder,  without  odor  or  taste,  and 
permanent  in  the  air.  Insoluble  in  water,  alco- 
hol, ether,  or  in  solutions  of  potassium  or  sodium 
hydroxide;  insoluble  in  cold,  but  soluble  in  hot, 
diluted  sulphuric  or  hydrochloric  acid.  When 
heated  to  redness  it  is  decomposed,  leaving  a 
residue  of  reddish-brown  eerie  and  other  rare- 
earth  oxides,  constituting  not  less  than  47  per- 
cent, of  the  salt.  On  boiling  the  salt  with 
potassium  hydroxide  T.S.,  an  insoluble  residue 
of  white  hydroxides  is  produced;  if  the  filtrate 
from  this  residue  be  supersaturated  with  acetic 
acid,  the  addition  of  calcium  chloride  T.S.  will 
produce  a  white  precipitate,  insoluble  in  acetic 
acid  but  soluble  in  hydrochloric  acid.  If  the 
residue  left  after  heating  Cerium  Oxalate  be 
dissolved  in  concentrated  sulphuric  acid,  and  a 
small  crystal  of  strychnine  added,  a  deep  blue 
color  will  appear,  which  will  rapidly  change  to 
purple  and  then  to  red.  From  the  solution  in 
diluted  hydrochloric  or  sulphuric  acid,  potas- 
sium hydroxide  T.S.  precipitates  white  hy- 
droxides, which  do  not  redissolve  in  an  excess 
of  the  reagent,  and  gradually  turn  yellow  in 
contact  with  air.  Ammonium  carbonate  T.S. 
precipitates  from  the  same  solution  white 
cerous  and  other  rare-earth  carbonates,  which 
are  somewhat  soluble  in  an  excess  of  the  re- 
agent. If  0.1  Gm.  of  Cerium  Oxalate  be  dis- 
solved in  1  Cc.  of  sulphuric  acid,  and  2  Cc. 
of  potassium  sulphate  T.S.  be  added,  small, 
colorless  crystals  of  cerium  and  other  rare-earth 
potassium  sulphates  will,  after  some  time,  be 
deposited.  No  effervescence  should  occur  when 
the  salt  is  dissolved  in  diluted  hydrochloric 
acid  (absence  of  carbonates).  The  solution  of 
the  salt  (1  in  20)  in  diluted  hydrochloric  acid 
should  not  respond  to  the  Time-Limit  Test  for 
heavy  metals,  omitting  the  addition  of  the  am- 
monia water  (see  Part  III,  Test  No.  121). 
Five  Cc.  of  the  solution  of  the  salt  (1  in  10) 
in  diluted  hydrochloric  acid  should  not  respond 
to  the  Modified  Gutzeit's  Test  for  arsenic  (see 
Part  III,  Test  No.  17).  On  boiling  the  salt 
with  potassium  hydroxide  T.S.  and  filtering, 
no  precipitate  should  be  produced  in  the  fil- 
trate by  the  addition  of  either  ammonium 
chloride  T.S.  (absence  of  aluminum)  or  am- 
monium sulphide  T.S.  (absence  of  zinc)."  U.  S. 
As  usually  seen  in  commerce  it  has  a  pinkish 


tinge,  due  to  the  presence  of  a  trace  of  a 
compound  of  didymium.  The  British  Pharma- 
copeia states  that  it  is  "  an  almost  white 
granular  powder,  insoluble  in  water,  decom- 
posed at  a  dull  red  heat,  yielding  a  reddish- 
brown  powder  which  dissolves  completely  and 
without  effervescence  in  boiling  hydrochloric 
acid;  the  resulting  solution  gives  with  a  satu- 
rated solution  of  potassium  sulphate  a  white 
crystalline  precipitate.  When  incinerated  it 
loses  53  per  cent,  in  weight.  It  should  yield 
no  characteristic  reaction  with  the  tests  for 
arsenium,  iron,  aluminium,  zinc,  calcium,  car- 
bonates, or  phosphates." 

Uses. — Cerium  oxalate  is  supposed  to  act  in 
a  manner  very  similar  to  bismuth  subnitrate. 
It  was  originally  brought  forward  by  Sir 
James  Y.  Simpson  as  a  remedy  in  the  vomiting 
of  pregnancy,  and  has  been  extensively  used 
in  this  affection,  and  also  in  gastric  disturb- 
ances of  various  diseases,  such  as  phthisis, 
uterine  disorder,  hysteria,  dyspepsia,  pyrosis, 
etc.  To  a  less  extent  it  has  been  used  in  in- 
testinal inflammatory  diseases.  Simpson  also 
considered  it  to  be  a  good  nervine  tonic,  and 
used  it  with  asserted  great  advantage  in 
chorea. 

Cerium  nitrate  has  also  been  employed, 
though  not  official.  Simpson  believed  it  to  be 
a  nervine  tonic,  and  also  useful  in  irritable 
dyspepsia  and  chronic  vomiting.  The  dose  is 
the  same  as  that  of  the  oxalate,  though  it  would 
be  prudent  to  begin  with  a  smaller  quantity, 
as,  being  a  soluble  salt,  it  might  be  more  dis- 
posed to  irritate  in  overdoses. 

Dose,  of  either  the  oxalate  or  nitrate,  one 
grain  (0.065  Gm.),  doubled  if  necessary,  and 
repeated  three  times  a  day,  or  more  fre- 
quently if  a  return  of  the  vomiting  should  seem 
to  require  it.  It  may  be  given  in  pill  or  sus- 
pended in  water. 

CETACEUM.  U.  S.,  Br. 

SPERMACETI 

( ce-ta'ce-um ) 

"A  peculiar,  concrete,  fatty  substance,  ob- 
tained from  the  head  of  the  sperm  whale, 
Physeter  macrocephalus  Linne."  U.  S.  "A 
concrete  fatty  substance,  obtained,  mixed  with 
oil,  from  the  head  of  the  Sperm  Whale, 
Physeter  macrocephalus,  Linn.  It  is  separated 
from  the  oil  by  filtration  and  pressure,  and  is 
afterwards  purified."    Br. 

Blanc  de  Balelne  ou  Cgtine.  Fr.  Cod.;  Spermaceti, 
Celine,  Ambre  Blanc,  Fr. ;  Cetaceum.  P.  O. ;  Walrat, 
Wallrath,  Spermaceti.  O. :  Cetina,  Spermaceti,  It. ; 
Esperma  de  ballena,   Sperma  cetl,  Sp. 

The  spermaceti  whale  is  from  sixty  to  eighty 
feet  long,  with  an  enormous  head,  not  less 
in  its  largest  part  than  thirty  feet  in  circum- 
ference, and  constituting  one-third  of  the  whole 
length  of  the  body.  The  upper  part  of  the 
head  is  occupied  by  large  cavities,  separated 
by  cartilaginous  partitions,  and  containing  an 
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oily  liquid,  which,  after  the  death  of  the  animal, 
concretes  into  a  white  spongy  mass  consisting 
of  spermaceti  mixed  with  oil.  This  mass  is 
removed,  and  the  oil  allowed  to  separate  by 
draining.  The  crude  spermaceti  obtained  from 
a  whale  of  the  ordinary  size  is  more  than 
sufficient  to  fill  twelve  large  barrels.  It  still 
contains  much  oil  and  other  impurities,  from 
which  it  is  freed  by  expression,  washing  with 
hot  water,  melting,  straining,  and  repeated 
washing  with  a  weak  boiling  potash  lye. 
Common  whale  oil  and  the  oil  of  other  ceta- 
ceous animals  contain  small  quantities  of 
spermaceti,  which  they  slowly  deposit  on 
standing.1 

Properties. — Spermaceti  is  officially  de- 
scribed as  in  "white,  somewhat  translucent, 
slightly  unctuous  masses  of  a  scaly,  crys- 
talline fracture  and  a  pearly  lustre,  with 
a  very  faint  odor  and  a  bland,  mild  taste. 
It  beoomei  yellowish  and  rancid  on  pro- 
longed exposure  to  air.  Specitio  gravitv:  0.938 
to  0.944  at  25"  C.  (77°  P.),  0.842  at  *KiO°  C. 
P.).  Melting  point:  4.3°  to  50°  C. 
(113°  to  122'  P.).  Insoluble  in  water  and 
nearly  so  in  eold  alcohol;  soluble  in  about  60 
parts  of  boiling  alcohol;  also  in  ether,  chloro- 
form, carbon  disulphide.  tixed  and  volatile 
oils:  only  slightly  soluble  in  eold  petroleum 
ben/in.  An  alcoholic  solution  of  Spermaceti 
is  neutral  to  litmus  paper.  If  1  Gm.  of 
Spermaceti  be  boiled  with  1  (Jm.  of  anhydrous 
sodium  carbonate  and  60  Cc.  of  alcohol,  and 
the  mixture  cooled  and  filtered,  the  filtrate. 
Upon  being  supersaturated  with  acetic  acid, 
may  become  turbid,  but  it  should  not  afford  I 
precipitate    (absence    of    sttaric    aoid.)n    <T.    8, 

The  British  Pbarmacopoaa  states  that   "it  is 

reducible  to  powder  by  Ihe  aid  of  a  little  alcohol 
(00  per  cent).  It  is  insoluble  in  wafer,  and 
nearly  insoluble  in  cold  alcohol  (90  per  cent.), 
but  soluble  in  ether,  chloroform,  boiling  alcohol 
(90  per  cent.),  and  in  fixed  and  volatile  oils. 
Melting  point  114,8°  to  122°  F.  (40°  to  50° 
C.)  when  tested  by  Ihe  method  described  under 
'Cera  Flava.'  0.2  gramme  dissolved,  by  the 
aid  of  a  water-bath,  in  20  cubic  centimetres  of 
alcohol  (90  per  cent.),  two  drops  of  solution  of 
phenoLphthalein  being  added,  should  not  re- 
quire more  than  one  drop  of  volumetric  solu- 
tion of  sodium  hydroxide  to  produce  a  per- 
manent red  color  (limit  of  acidity).  Boiled 
with  alcohol  (90  per  cent.),  and  the  mixture 
cooled  and  filtered,  the  filtrate  should  not  afford 
a  fiocculent  precipitate  on  the  addition  of 
water  (absence  of  stearic  acid)."  Br.    As  found 

1  According  to  W.  Gilmour.  sperm  oil  should  contain 
not  less  than  4  per  cent,  of  cetln.  and  if  much  less 
be  obtained  by  the  following  process,  adulteration  has 
been  practised.  Shake  one  part  by  weight  of  sul- 
phuric acid  (sp.  gr.  1.84)  with  four  parts  of  the  oil: 
allow  to  stand  20  minutes,  shaking  twice :  add  3 
parts  of  distilled  water ;  shake  this  thoroughly,  and 
allow  to  stand  from  16  to  20  hours  :  dilute  with  3  or 
4  times  its  volume  of  distilled  watrr  ;  agitate  thor- 
oughly. On  standing,  the  cetin  floats  npon  the  top. 
and  can  readilv  be  skimmed  off.  w<i«hod.  dried,  and 
weighed.  (P.  J.,  vii.  32S  y  >p  also  Chan.  Ztg.,  1803, 
1458,  awl  Am.  Dniy.,  1SD3,  105. ) 


in  commerce  it  is  not  chemically  pure,  con- 
taining a  fixed  oil,  and  often  a  peculiar  color- 
ing principle.  From  these  it  is  separated  by 
boiling  in  alcohol,  which  on  cooling  deposits 
it  in  crvstalline  scales.  Thus  purified,  it  does 
not  melt  under  49°  C.  (120°  F.),  is  soluble 
in  40  parts  of  boiling  alcohol  of  the  sp.  gr. 
0.821  (Thenard),  and  is  harder,  more  shining, 
and  less  unctuous  than  ordinary  spermaceti. 
Spermaceti  is  a  mixture  of  various  fats. 
When  recrystallized  from  alcohol  as  just  de- 
scribed, the  purified  cetin  is  obtained,  while 
the  alcohol  on  evaporation  deposits  an  oil 
(mechanically  admixed  sperm  oil).  The  cetin 
which  crystallizes  out  of  the  alcohol  is  essen- 
tially cctyl  palmitate,  Ci6H33(CieH3i02), — that 
is,  a  compound  of  cetyl  alcohol  (cthal  of 
Cbevreul),  CieHsa.OH,  and  palmitic  acid,  Cia 
H32O2.  According  to  lleintz,  however,  there 
are  small  amounts  of  other  fats  with  the  cetin; 
fats  containing  the  acids  stearic,  C16H38O2, 
Myriatie,  C14U28O2,  and  lauro-stcaric,  Cia 
U24O2,  and  the  alcohol  radicals  corresponding 
to  these  acids. 

L.  F.  Kebler.  after  examining  about  twenty 
samples  of  spermaceti,  found  that  commercial 
specimens  have  a  melting  point  of  from  42°  to 

47°  ('.,  a  specific  gravity  ranging  from  0.905 
to  0.91.")  at  1.Y"1  C.  and  saponification  numbers 
from  125.8  to  l.il.C.  (.1.  ./.  P.,  1S96,  7,  and 
1897,  104.) 

Uses. — Spermaceti  has  been  given  as  a  de- 
mulcent in  irritations  of  the  mucous  mem- 
brane; but  it  has  no  remedial  properties.  It 
may  be  reduced  1o  powder  by  the  addition  of 
a  little  alcohol  or  almond  oil,  or  by  melting  it 
at  a  very  low  heat,  pouring  into  a  warm  mor- 
tar, and  agitating  it  until  perfectly  cold;  an 
emulsion  may  be  made  by  mixing  spermaceti 
with  half  its  weight  of  olive  oil,  then  with 
powdered  gam  arabic,  and  lastly  with  water. 
Spermaceti  Cerate  (Ccratum  delacei,  U.  S. 
lS'Hl)  was  made  by  melting  together  .10  parts 
of  spermaceti  and  35  parts  of  white  wax  and 
then  adding  55  parts  of  warmed  olive  oil. 

Off.  Prep. — Unfruentum  Aquae  JU^.v.  II.  >S'.,  Br.; 
Unguentum  Capsici,  Br.;  Unguentum  Cetacei,  Br. 

CHARTA  SINAPIS.  U.  S.,  Br. 

MUSTARD   PAPER 

(cliiir'ta    si  na'pls) 

Sinaplsme  en  feuille.  Fr.  Cod. :  Papier  Moutarde. 
Papier  Sinapisc.  Fr.;  Charta  sinapisata.  P.  (J.;  S<-nf- 
papier,  G. ;  Carta  senapata,  It. ;  l'apel  sinaplco, 
Charta   sinapica,  Sp. 

*  "  Black  Mustard,  in  No.  60  powder,  one  hun- 
dred grammes  [or  3  ounces  av.,  231  grains] ; 
Rubber,  ten  grammes  [or  154  grains]  ;  Petro- 
leum Benzin,  Carbon  Disulphide,  each,  a  suffi- 
cient quantity.  Pack  the  Black  Mustard  in  a 
conical  percolator,  and  gradually  pour  Petro- 
leum Benzin  upon  it  until  the  percolate  ceases 
to   produce   a   permanent,    greasy   stain    upon 
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blotting  paper.  Remove  the  powder  from  the 
percolator,  and  dry  it  by  exposure  to  the  air. 
Having  meanwhile  dissolved  the  Rubber  in  a 
mixture  of  one  hundred  cubic  centimeters 
[or  3  fluidouncGS,  183  minims],  each,  of  Petro- 
leum Benzin  and  Carbon  Bisulphide,  mix 
the  purified  Mustard  with  a  sufficient  quan- 
tity of  the  solution  to  produce  a  semi-liquid 
magma,  and  apply  this,  by  means  of  a  suitable 
brush,  to  one  side  of  a  piece  of  rather  thick, 
well-sized  paper,  so  as  to  cover  it  complete^, 
and  then  allow  the  surface  to  dry.  A  surface 
of  sixty  square  centimeters  should  contain 
about  4  Gm.  of  Black  Mustard  deprived  of 
oil.  Before  it  is  applied  to  the  skin,  Mustard 
Paper  should  be  dipped  in  warm  water  for 
about  fifteen  seconds."    U.  S. 

"  Black  and  White  Mustard  Seeds,  equal 
proportions  by  weight;  Benzol,  Solution  of 
India-rubber,  of  each,  a  sufficient  quantity. 
Bruise  the  Mustard  Seeds  and  extract  the  fixed 
oil  by  percolation  with  the  Benzol.  Dry  the 
residue  by  exposure  to  the  air  in  a  warm 
closet,  and  reduce  to  No.  60  powder.  Mix 
seventy-five  grains  (or  five  grammes)  of  the 
purified  mustard  with  five  fluid  drachms  (or 
eighteen  cubic  centimetres)  of  Solution  of 
India-rubber,  and  spread  by  means  of  a 
suitable  brush  over  about  30  square  inches 
(or  about  two  square  decimetres)  of  one  side  of 
a  piece  of  cartridge  paper.  Allow  it  to  dry 
by  exposure  to  the  air."    Br. 

The  formula  for  this  preparation  was  greatly 
improved  by  the  U.  S.  P.  in  1890  and  Br. 
1898.  The  British  preparation  (1885)  was  at 
fault  in  not  providing  for  the  extraction  of  the 
fixed  oil  by  previously  percolating  with  petro- 
leum benzin  or  carbon  disulphide ;  otherwise  the 
paper  will  be  greasy,  giving  to  the  plaster 
an  untidy  appearance  and  soiling  the  linen  of 
the  patient.  Solution  of  gutta-percha  is  un- 
suited  for  use  in  this  preparation,  on  account 
of  want  of  adhesiveness,  and  the  tendency  of 
the  mixture,  when  dry,  to  crack  and  peel  off. 
We  have  used  instead  a  solution  of  1  part  of 
pure  rubber  in  30  of  equal  parts  of  carbon 
disulphide  and  petroleum  benzin.  On  the 
large  scale,  by  means  of  a  plaster  spreading 
apparatus  a  uniform  coat  of  this  solution  may 
be  applied  to  paper.  As  the  latter  passes  out 
from  under  the  apparatus,  a  sieve  containing 
the  powdered  mustard  is  shaken  over  it;  this 
is  fixed  by  the  adhesive  coat  and  firmly  retained 
after  the  evaporation  of  the  volatile  liquids 
in  a  warm  place.  The  application  of  the  pow- 
dered mustard  must  be  properly  regulated  ac- 
cording to  the  speed  with  which  the  machine 
delivers  the  coated  paper.  The  paper  is  cut 
into  pieces  of  convenient  size,  and  needs  only 
to  be  wetted  with  tepid  water  to  be  ready 
for  use.  Owing  to  the  fact  that  the  large 
manufacturers  can  put  mustard  paper  upon  the 
market  at  such  low  rates  that  it  pays  the 
apothecary  better  to  buy  than  to  prepare  it, 
Charta  Sinapis,  so  far  as  we  can  learn,  is 
rarely  made  in  the  retail  stores.     Experience 


has  shown  that  the  ready-made  mustard  papers 
err  rather  from  too  much  than  from  too  little 
activity.  Moreover,  their  action  cannot  be 
regulated  with  the  same  nicety  as  can  that  of 
the  mustard  poultice.  Unless  in  the  case  of 
travellers,  and  of  others  who  must  wait  upon 
themselves,  the  domestic  application  is  pre- 
ferable. The  mustard  leaves  can  rarely  be 
borne  for  more  than  ten  or  fifteen  minutes. 
For  the  medicinal  uses  of  mustard  paper  see 
Sinapis;  care  should  be  observed  to  protect  the 
leaves,  as  they  are  popularly  called,  from  the 
action  of  moist  air  by  keeping  them  in  well 
closed  tinned   iron   containers. 

CHART/E. 

PAPERS 

(char'tse) 

Papiers  Sparadraplques,  Ft: ;  Medicamentlrte  Pa- 
piere,    O. 

This  class  of  preparations,  long  official  in 
the  French  Codex,  was  afterwards  adopted  into 
the  British  Pharmacopoeia,  but  was  not  intro- 
duced into  that  of  the  United  States  until 
1870.  i 

CHIMAPHILA.  U.  S. 

CHIMAPHILA   [Pipsissewa] 

(phi-maph'j-la) 

"  The  dried  leaves  of  Chimaphila  umbellata 
(Linne)  Nuttall  (Fam.  Ericaceae)."    U.  S. 

Prince's  Pine,  Winter-green ;  Ritter  Wintergreen, 
King's  Cure,  Ground  Holly,  Love-in-wlnter,  Rheuma- 
tism Weed;  Herbe  de  Pyrole  ombell6e,  Fr. ;  Dolden- 
bliithiges  Harnkraut,  Wintergriin,  O. 

1  Charta  Cantharidis. — A  blistering  paper  was  for- 
merly recognized  by  the  two  Pharmacopoeias,   charta 

Cantharidis,  \' .  S.,  Charta  F.pispastiva,  Rr.  ;  but  as 
these  preparations  were  found  inefficient,  they  have 
been  very  properly  dropped  from  the  official  lists. 
The  United  States  process  (1880)  Is  as  follows: 
"  White  Wax.  eight  parts  [or  four  ounces  av. ]  ;  Sper- 
maceti. Hirer  parts  [or  one  and  a  half  ounces  av. ]  ; 
olive  Oil,  four  parts  [or  two  fluidounces]  ;  Canada 
Turpentine,  one  part  [or  half  an  ounce  av. ]  ;  Can- 
tharides,  in  No.  40  powder,  one  part  [or  half  an  ounce 
av.]  ;  Water,  ten  parts  [or  five  fluidounces  J.  Mix  all 
the  substances  In  a  tinned  vessel,  and  boil  gently  for 
two  hours,  constantly  stirring.  Strain  through  a 
woolen  strainer  without  expressing,  and.  by  means  of 
a  water-bath,  keep  the  mixture  In  a  liquid  state  In  a 
shallow,  flat-bottomed  vessel  with  an  extended  sur- 
face. Coat  strips  of  sized  paper  with  the  melted  plas- 
ter, on  one  side  only,  by  passing  them  successively 
over  the  surface  of  the  liquid ;  when  dry,  cut  the 
strips    Into   rectangular   pieces."    U.    8.    1880. 

Charta  Potassii  Xitratis.  U.  S.  1890.  (Potassium 
Nitrate  Paper) — "Potassium  Nitrate,  two  hundred 
grammes  [or  7  ounces  av..  24  grains]  ;  Distilled  Water, 
eight  hundred  cubic  centimeters  [or  27  fluidounces. 
lit  minims].  Dissolve  the  Potassium  Nitrate  in  the 
Distilled  Water.  Immerse  strips  of  white,  unsized 
paper  in  the  solution,  nnd  dry  them.  Keep  the 
paper  in  well-closed  vessels."  U.  S.  1800.  This  prep- 
aration is  identical  with  the  Charta  Xitrata  of  the 
German  Pharmacopoeia:  It  is  sometimes  called 
asthma  paper.  Care  should  be  taken  to  dissolve 
thoroughly  nil  the  nitrate,  so  that  it  shall  not  be 
deposited  upon  the  paper  in  large  particles  and  In- 
terfere with  slow  and  steady  combustion.  This  paper 
is  nn  excellent  remedy,  which  in  many  cases  of 
asthma  affords  much  relief.  It  is  used  by  burning 
in  front  of  the  patient,  who  Inhales  its  fumes.  Its 
efficacy  is  much  increased  by  saturating  it  with 
fluidextract  of  belladonna  and  drying.  Taper  thus 
prepared  must  be  used  with  some  caution. 


( 
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The  genus  Chimaphila  was  separated  from 
Pyrola  by  Pursh.  It  embraces  two  American 
species,  C.  umbellata  and  C.  maculata,  known 
by  the  common  title  of  wintergreen.  The 
generic  title  is  formed  of  two  Greek  words, 
X£if*a,  winter,  and  fifoc,  a  friend. 

Chimaphila  umbellata,  Barton,  Med.  Bot., 
i.  17;  Carson,  Illust.  of  Med.  Bot.,  i.  62,  pi.  53. 
— Pyrola  umbellata,  "Willd.,  Sp.  Plant.,  ii.  622; 
Bigelow,  Am.  Med.  Bot.,  ii.  15. — Chimaphila 
corymbosa,Pursh.  B.  d  T.  165. — The  pipsissewa 
is  a  small  evergreen  plant,  with  a  perennial, 
creeping,  yellowish  root  (rhizome),  which  gives 
rise  to  several  simple,  erect  or  semiproeumbent 
stems,  from  four  to  eight  inches  in  height,  and 
ligneous  at  their  base.  The  leave!  are  wedge- 
shaped,  somewhat  lanceolate,  sen-ate,  coria- 
ceous, smooth,  of  a  shining,  sap-green  color  on 
the  upper  surface,  paler  beneath,  and  sup- 
ported upon  short  footstalks,  in  irregular 
whorls,  of  which  there  are  usually  two  on  the 
same  stem.  The  flowers  are  disposed  in  a  small 
terminal  corymb,  and  stand  upon  nodding 
peduncles.    The  calyx  is  small  and  divided  at 

its  border  into  live  teeth  or  segments.  The 
corolla  is  composed  of  five  roundish,  concave, 
Spreading  petals,  which  arc  of  |  white  color 
■1  with  red.  and  exhale  an  agreeable  odor. 
The  stamens  are  ten.  with  filaments  shorter 
than  the  petals,  and  with  large,  Dodding,  bifur- 
cated, purple  anthers.  The  ovary  is  globular 
and  depressed,  supporting  a  thick  and  appar- 
ently sessile  stigma,  the  style  being  shod  and 
immersed  in  the  ovary.  The  seeds  are  numer- 
ous, linear,  chaffy,  and  enclosed  in  a  roundish, 

depressed,  ove-eelled,  nve-valved  capsule,  hav- 
ing the  persistent  eal\.\  at  the  base.  This 
humble  but  beautiful  evergreen  is  a  nativt 

the  northern  latitudes  of  America,  Europe,  and 
Asia.  It  is  found  in  all  parts  of  the  United 
States.  It  grows  under  the  shade  of  w 
and  prefers  a  loose  sandy  soil  enriched  by  de- 
caying leave-.  The  flowers  appear  in  June 
and  duly.  All  parts  of  the  plant  are  endowed 
with  active  properties.  The  leaves  and  Bl 
are  found  in  commerce.  The  leaves  are  offi- 
cially described  as  "  ohlanceolate,  2.5  to  5  Cm. 
long,  B  to  IS  Mm.  broad,  the  upper  portion 
coarsely  and  sharply  serrate,  acute  or  some- 
what obtuse,  the  lower  wedge-shaped  and  nearly 
entire;  coriaceous,  smooth,  and  uniformly  dark 
green  on  the  upper  surface,  paler  beneath, 
the  veins  being  very  prominent;  odor  slight; 
taste  astringent  and  bitter."    U.  8. 

C.  maculata  (L.),  Pursh  (Pyrola  mam- 
lata,  L.),  or  spotted  wintergreen,  though  not 
official,  probably  possesses  similar  virtues. 
The  character  of  the  leaves  of  the  two  plants 
will  serve  to  distinguish  them.  Those  of  C. 
maculata  are  lanceolate,  rounded  at  the  base, 
where  they  are  broader  than  near  the  summit, 
and  of  a  deep  olive  green,  veined  with  greenish 
white;  the  leaves  of  the  official  species  are 
broadest  near  the  summit,  gradually  narrowing 
to  the  base,  and  of  a  uniform  shining  green 
color. 


Properties. — Pipsissewa,  when  fresh  and 
bruised,  exhales  a  peculiar  odor.  The  leaves 
have  been  already  described.  Their  taste  is- 
pleasantly  bitter,  astringent,  and  sweetish;  that 
of  the  stems  and  root  unites  with  these  qualities 
a  considerable  degree  of  pungency.  Boiling 
water  extracts  the  active  properties  of  the 
plant,  which  are  also  imparted  to  alcohol.  The 
leaves  have  been  examined  by  Samuel  Fair- 
bank,  who  found  in  them  gum.  starch,  sugar, 
extractive,  pectic  acid,  tannic  acid,  resin,  fatty 
matter,  chlorophyll,  yellow  coloring  matter, 
lignin,  a  peculiar  whitish  substance  which  he 
calls  chimaphilin,  and  various  inorganic  sub- 
stances, as  potassa,  lime,  magnesia,  sodium 
chloride,  and  sulphuric,  phosphoric,  and  silicic 
acids.  The  chimaphilin  was  obtained  by  agi- 
tating a  tincture  with  chloroform,  allowing  the 
mixture  to  stand,  removing  the  lighter  liquid, 
and  allowing  the  chloro  formic  solution  to 
evaporate.  A  yellow  crystalline  substance  was 
let),  which,  purified  by  solution  in  alcohol, 
filtration,  and  spontaneous  evaporation,  con- 
stituted the  substance  in  question.  ]\  was  also 
obtained  by  simply  distilling  the  slems  with 
water.  It  is  in  beautiful,  golden-yellow,  acieu- 
rystals,  inodorous,  tasteless,  fusible,  vola- 
tilicable  unchanged,  insoluble  or  nearly  so  in 
water,  soluble  in  alcohol,  ether,  chloroform, 
and  the  fixed  and  volatile  oils,  and  possi 
of  neither  acid  nor  alkaline  properties.  (Journ. 
of    the    Maryland    Coll.    of    Pharw.,    1800.) 

The    active     principle    of     pipsissewa     leaves 

seems  to  have  been  isolated  by  E.  S.  Beshore 
i.f.  ./.  /'..  1887,  p.  125)  by  treatment  of  the 
powdered  leaves  with  petroleum  spirit,  lb' 
obtained    white    crystals,    melting    at    2.'56°     C, 

sparingly  soluble  in  cold  or  boiling  90  per  cant 

alcohd.  sparingly  soluble  in  ether,  bcuzin, 
chloroform,  and  cold  glacial  acetic  acid;  more 
soluble  in  hoi  glacial  acetic  acid.    An  ultimate 

analysis  gave  the  formula  CioIhoO.  He  also 
obtained  the  golden-yellow  crystalline  principle 
of  Fairbank  both  from  the  leaves  and  the 
stems.  He  considers  it  distinct  from  the  out! 
described  above.  Josiah  C.  Peacock  (A.  J.  P.. 
1802,  p.  295)  lias  made  a  careful  analysi 
both  ('.  umbellata  and  C.  maculata.  He  ob- 
tained in  several  ways  the  yellow  crystalline 
principle  chimaphilin,  and  studied  its  proper- 
ties. It  forms  yellow  acicular  crystals,  nearly 
odorless  and  tasteless,  insoluble  in  water, 
soluble  in  alcohol,  chloroform,  ether,  benzene, 
petroleum  benzin,  acetone,  and  glacial  acetic 
acid.  They  may  be  sublimed  by  careful  heat- 
ing without  change.  Chimaphilin  melts  at 
108°  to  109°  C,  and  has  the  composition  C24 
H21O4.  Peacock  also  found  three  other  crys- 
talline principles,  for  which  no  formulas,  how- 
ever, are  given.  Ridenour  (A.  J.  P.,  1895, 
236)  has  also  prepared  chimaphilin,  and  by 
the  analysis  of  the  purified  crystals  and  of  two 
of  its  derivatives,  confirms  the  formula,  C24 
H21O4,  given  by  Peacock.  He  finds  the  melt- 
ing point  of  the  purified  chimaphilin  to  be 
114°  C.     He  also  prepared  another  crystalline 
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principle  melting  above  250°  C,  to  which  he 
gives  the  formula  C10H19O,  which  agrees  with 
Beshore's  product.  Arbutin,  C12H16O7,  is  also 
found  in  chimaphila. 

Uses. — This  plant  is  stated  to  have  been 
used  internally  by  the  North  American  Indians 
in  scrofula  and  rheumatism,  and  was  subse- 
quently a  very  popular  remedy  among  the  set- 
tlers of  this  country.  It  is  now  known,  how- 
ever, to  be  only  slightly  tonic,  astringent,  and 
diuretic.  It  is  one  of  the  mildest,  and  least 
effective  of  the  so-called  stimulating  diuretics, 
being  closely  similar  to,  but  less  certain  and 
effective  than,  uva  ursi  in  its  therapeutic  in- 
fluence and  application.  The  best  preparation 
is  the  official  fluidextract,  which  may  readily 
be  made  into  a  syrup. 

Dose,  thirty  to  ninety  grains  (2  to  6  Gm.). 

Off.  Prep. — Fluidextractum  Chimaphilae,  U.  8. 

CHIRATA.  U.  S.,  Br. 

CHIRATA 

(phi-ra'ta) 

"  The  dried  plant  of  Swertia  Chirayita 
(Roxburgh)  Hamilton  (Fam.  Gentianacece) ." 
U.  S.  "  The  dried  plant,  Swertia  Chirata, 
Ham.,  collected  when  in  flower."  Br. 

East  Indian  Balmony ;  Chiretta ;  Chlrette,  Fr.; 
Chiretta,  Ostindischer  Enzian,  G. 

Swertia  Chirayita  (Roxb.),  Hamilton.  Agath- 
otes  Cliirayta,  Don,  Lond.  Philos.  Mag.,  1836, 
p.  76. — Geniiana  Chirayta,  Fleming,  Asiat.  Re- 
search., xi.  167. — Ophelia  Chirata,  Grisebach. 
B.  &  T.  183. — The  chirayta,  or  chirata,  is  an 
annual  plant,  about  three  feet  high,  with  a 
branching  root,  and  an  erect,  smooth,  round 
stem,  branching  into  an  elegant  leafy  panicle, 
and  furnished  with  opposite,  embracing,  lan- 
ceolate, very  acute,  entire,  smooth,  three  or 
five-nerved  leaves.  The  flowers  are  numerous, 
peduncled,  yellow,  with  a  four-cleft  calyx  hav- 
ing linear  acute  divisions,  the  limb  of  the 
corolla  spreading  and  four-parted,  four  sta- 
mens, a  single  style,  and  a  two-lobed  stigma. 
The  capsules  are  shorter  than  the  permanent 
calyx  and  corolla.  The  plant  is  a  native  of 
Nepaul  and  other  parts  of  Northern  India. 
The  whole  of  it  is  gathered  when  the  flowers 
begin  to  decay.1 

1  In  the  Indian  bazaars  the  name  chirata  is  applied 
to  various  dried  gentianaeeous  plants  ;  the  most  im- 
portant of  these  is  the  Ophelia  angustifolia.  It 
yields  the  Paharee  or  Hill  chirata,  which  is  dis- 
tinguished by  its  inferior  bitterness,  and  its  rectangu- 
lar, winged  stems,  whose  section  presents  a  thick 
woody  ring  and  a  centre  nearly  or  entirely  hollow, 
with  only  traces  of  pith.  A  false  chirata,  which  has 
also  found  its  way  into  the  London  markets,  and 
resembles  the  official  variety  in  having  a  well  de- 
veloped pith,  but  which  is  completely  lacking  in  bitter- 
ness, is  affirmed  to  be  the  product  of  Ophelia  alata. 
(P.  </.,  xvii.  903.)  Under  the  name  of  Indian  chirata, 
the  dried  plant  of  the  Andrographis  paniculata,  which 
is  officially  recognized  by  the  Pharmacopoeia  of  India, 
has  appeared  in  the  London  market.  It  resembles 
much  more  closely  recently  dried  broom  tops  than 
the  true  chirata.  It  is  a  little  more  than  two  feet 
long.     The  branching  stems  are  from   i  to  i   inch  in 
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The  dried  plant  is  imported  into  Europe  in 
bundles,  consisting  mainly  of  the  stems,  with 
portions  of  the  root  attached.  The  stems  con- 
tain a  yellowish  pith.  The  drug  is  officially 
described  as  "  smooth ;  root  simple,  about  7 
Mm.  thick  near  the  crown ;  stem  about  1  M.  long, 
externally  yellowish  or  purplish-brown,  cylin- 
drical near  the  base,  quadrangular  and  lightly 
winged  above,  with  numerous  opposite,  ascend- 
ing branches;  wood  yellowish,  thin,  enclosing 
usually  a  large  yellowish  easily  separable  pith; 
leaves  opposite,  sessile,  ovate-lanceolate,  entire, 
five-nerved,  about  6  Cm.  long ;  flowers  numerous, 
panicled,  small,  with  a  four-lobed  calyx  and 
corolla;  capsule  ovoid,  acute,  one-celled,  many- 
seeded  ;  odor  slight ;  taste  intensely  bitter."  U.  S. 
Its  fruits  are  superior,  bicarpellary,  and  uniloc- 
ular. Its  virtues  are  imparted  to  water  and  alco- 
hol, and  are  retained  in  the  extract.  According 
to  Lassaigne  and  Boissel,  the  stems  contain 
resin,  a  yellow  bitter  substance,  brown  coloring 
matter,  gum,  and  various  salts.  Fliickiger  and 
Hohn,  who  subsequently  examined  the  stems  and 
roots  of  chirata,  extracted  from  them  sugar, 
wax,  chlorophyll,  soft  resin,  tannin,  an  acid 
which  they  name  ophelic,  possessing  the  formula 
C13H20O10,  and  a  peculiar  bitter  substance,  de- 
nominated chiratin,  C26H48O15.  The  acid  is 
syrupy,  deliquescent,  yellowish  brown,  at  first 
slightly  sour,  afterwards  intensely  bitter.  It 
is  soluble  in  water,  with  some  turbidness,  prob- 
ably owing  to  resin  mixed  with  it,  and  com- 
pletely soluble  in  alcohol,  or  a  mixture  of  this 
with  ether.  It  decomposes  certain  salts,  and 
forms  amorphous  compounds  with  acids.  Chira- 
tin is  a  yellow,  hygroscopic  powder,  but  feebly 
crystallizable,  very  bitter,  sparingly  soluble  in 
cold  water,  more  so  in  hot  water,  and  readily 
dissolved  by  alcohol  and  ether.  It  is  neutral 
to  test  paper,  and  yields  a  copious  precipitate 
with  tannic  acid.  By  the  action  of  acids, 
chiratin  is  separated  into  ophelic  acid,  and  a 
yellowish-brown,  amorphous  substance,  bitter, 
scarcely  soluble  in  water,  readily  soluble  in 
alcohol,  and  not  reducing  copper  solutions,  as 
the  ophelic  acid  does.  Hohn  gives  it  the  for- 
mula C13H24O3,  and  names  it  chiratogenin.  (P. 
J.,  Aug.  1870,  106.) 

Uses. — Chirata  has  long  been  used  in  India. 
It  has  been  introduced  into  Europe,  and  appears 
to  be  highly  esteemed,  but  has  not  been  em- 
ployed to  any  considerable  extent  in  this  coun- 
try. Its  properties  are  those  of  the  pure 
bitters,  and  probably  do  not  differ  from  those 
of  the  other  members  of  the  family  of  Gentian- 
acea?.  (See  Gentiana.)  Like  these,  in  over- 
doses it  nauseates  and  oppresses  the  stomach. 
Some  have  supposed  that,  in  addition  to  its 
tonic  properties,  it  exerts  a  peculiar  influence 
over  the  liver,  promoting  the  secretion  of  bile 


( 


thickness  near  the  base,  woody,  quadrangular,  fur- 
rowed, smooth,  slightly  knotted  at  the  point  from 
which  the  branches  spring,  the  longitudinal  furrows 
are  continued  through  the  roots,  which  have  nu- 
merous fine  radicles,  the  leaves  are  opposite  decus- 
sate, branches  erect  or  forming  an  acute  angle  with 
the  stem,  terminal  shoots  extremely  slender. 
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and  correcting  it  when  deranged,  and  restor- 
ing healthy  evacuations  in  cases  of  habitual 
costiveness.  It  has  been  used  in  dyspepsia, 
and  in  the  debility  of  convalescence,  and  gener- 
ally in  cases  in  which  corroborant  measures  are 
indicated.  In  India  it  has  been  successfully 
employed  in  intermittens  and  remittents,  com- 
bined with  the  seeds  of  Guilandina  Bonducclla, 
L.  It  may  be  given  in  powder,  infusion,  tinc- 
ture, or  fluidextract. 

Dose,  twenty  grains  (1.3  Gm.). 

Off.  Prep. — Fluidextraetum  Chirata\  U.  B.  : 
Infusum  Chiratae,  Br.;  Liquor  Chiratae  Concen- 
tratus,   Br.;    Tinctura   Chiratae,  Br. 

CHLORALFORMAMIDUM.  U.  S. 

CMLORALFORMAMIDE 

( p  hlO'ral-for-ma-nri'dum ) 

CaH«Cl8XOi=  190.90 

"A  crystalline  solid  [CCb.CH  (  Oil  >NH.( 'O 
H],  made  by  the  direct   anion  of   fonnamide 

with   anhydrous  chloral.      It    should    be   kept    in 

amber-colored,  well-stoppered  vials."   I 

Cliloralamldc  :  Cliloralum  fortnnmldatum,  /'.  G.  ; 
Chloralformamid,    G'. 

Preparation. -it  is  made  by  mixing  1")  Qm. 
of    fonnamide    with    147    Gin.   of    anhydrous 

chloral,     when     combination    ensues;     the     ■ 
talline   mass    is    purified    by    rccrystalli/.ation. 

Properties. — CUoralfonnamide  '    is  officially 

described  as  in  "  colorless,  lustrous  crystals,  with- 
out odor,  and  having  a  somewhat  bitter  taste. 
Soluble  in  about  Is"  parte  of  water,  and  in 
1.3  parts  of  alcohol  at  25"  C.  (77°  P.).  It 
is  readily  soluble  in  ether,  glycerin,  acetone, 
and  acetic  ether.  When  heated  with  water  to 
00°  C.  (140°  P.),  it  is  hydroli/.ed.  hydratcd 
chloral  and  fonnamide  being  produced.  When 
heated  to  from  114°  to  115°  C.  (237.2*  to  239 
F.),  it  melts,  but  at  a  higher  temperature  it  is 
decomposed.  It  is  not  affected  by  diluted  acids, 
but  it  is  decomposed  on  wanning  with  alkali 
hydroxides,  the  solution  becoming  at  first  turbid, 
and  then  clear,  while  chloroform  separates.  If 
0.2  Gm.  be  heated  carefully  in  an  open  dish, 
it  should  not  give  off  inflammable  vapors,  and 
should  volatilize  without  leaving  a  weighable 
residue  (absence  of  inorganic  impurities  and 
distinction  from  chloral  alcoholate  and  ethyl 
carbamate).  One  Gm.  of  Chloral  formamide 
dissolved  in  10  Cc.  of  alcohol  should  yield  a 
solution  which  does  not  redden  moistened  blue 
litmus  paper  (absence  of  formic,  hydrochloric, 
or  other  free  acids).  If  1  Gm.  of  Chloral- 
formamide  be  dissolved  in  10  Cc.  of  alcohol, 


1  Chloralimide,  CCI3.CH — NH,  should  not  be  con- 
founded with  chloralamide.  Chloralimide  is  in 
colorless,  inodorous,  and  insipid,  long  crystalline 
needles;  melting  at  about  166'  C.  (330.8°  F.)  ;  in- 
soluble in  water;  readily  soluble  in  alcohol,  in 
ether,  in  chloroform,  and  in  oils.  Concerning  its 
physiological  action  we  have  no  certain  knowledge ; 
it  is  asserted  to  be  hypnotic  in  doSes  of  from  fifteen  to 
sixty  grains  (1  to  3.9  Gm.). 


the  addition  of  a  few  drops  of  silver  nitrate 
T.S.  should  not  at  once  produce  turbidity 
(absence  of   decomposition  products)."    U.  S. 

Uses. — Locally,  chloralformamide  is  scarcely 
at  all  irritant,  and  when  taken  internally  is 
quickly  absorbed  and  is  eliminated  chiefly  as  uro- 
chloralic  acid.  When  given  to  the  lower  animals, 
it  produces  lethargy,  sleep,  muscular  relaxation, 
arrested  respiration,  followed  by  coma,  failing 
respiration,  and,  if  the  dose  has  been  suffi- 
cient, death  by  centric  respiratory  paralysis. 
As  shown  by  the  experiments  of  H.  C.  Wood 
and  Cerna,  subsequently  confirmed  by  various 
observers,  its  influence  upon  the  circulation  and 
the  spinal  cord  is  extremely  feeble,  and  it  has 
no  perceptible  effect  upon  the  nerve  trunks 
and  the  muscles.  It  acts  upon  the  cerebral 
cortex  and  therefore  as  an  hypnotic  resembles 
hydratcd  chloral,  but  its  action  is  more  slowly 
developed  and  is  less  positive.  Confusion,  gid- 
diness and  headache  are  the  only  unpleasant 
effects  following  its  use,  and  they  rarely  occur. 
It  is  safer  than  hydrated  chloral  in  the  insomnia 
of  cardiac  weakness. 

Dote,  one-half  to  one  drachm   (2  to  3.9  Gm.), 

half  an  hour  before  the  desired  time  of  sleep. 
CHLORALUM  HYDRATUM.  U.  S.  (Br.) 

HYDRATED  CHLORAL 
[Chloral,   I'harm.    1890.  Chloral  Hydrate] 

(ebJd'ral-uai    hy-dr&'tfim ) 

CHCLjCH  HaO  =  164.12 

"A  crystalline  solid,  composed  of  trichloral- 
dehyde  or  chloral  [  ('('to. ('Oil  ]  with  the  elements 
of  one  molecule  of  water.  It  should  be  kept 
in  glass-stoppered  bottles,  in  a  cool  and  dark 
place."  ('.  8.  "Chloral  Hydrate,  or  trichlor- 
ethylidene  glycol,  CCis.CH(OH)a,  is  obtained 
by  the  addition  of  water  to  the  Liquid  chloral 
produced  by  the  action  of  dry  chlorine  gM  on 
ethylic  alcohol."    Br. 

Chloral  Hydras,  Br.;  Trlchloraldebyd  Hydrate, 
Trtchlorethylldene  Glycol  j  Hydrom  Chloral;  Chloral 
Hydratt  //  Ood.;  Hydrate  <i<-  Chloral,  Fr.;  <'hloral- 
um  Hydratum,  /'.  (J.;  Chloral  bydrat,  a.;  Clorallo 
Idrato,  It.;  Hldrato  de  cloral,  8p. 

Chloral  was  so  uniformly  used  as  a  synonym 
for  Hydrated  Chloral  that  whenever  the  term 
chloral  was  used,  the  hydrated  chloral  was  in- 
tended, and  whenever  the  uncombined  substance 
was  referred  to,  it  was  designated  anhydrous 
chloral.  The  U.  S.  P.  (8th  Rev.)  now  differ- 
entiates the  official  product  by  naming  it  hy- 
drated chloral.  Perhaps  no  medicine  ever 
came  so  rapidly  into  extensive  use  as  that  now 
under  consideration.  Though  discovered  by 
Liebig  in  1832,  it  was  not  until  1869  that 
its  remedial  properties  were  first  made  known 
by  their  discoverer,  Otto  Liebreich  of  Berlin; 
in  1878  the  consumption  of  chloral  was  esti- 
mated at  one  ton  daily  in  England  and  America 
alone;  and,  although  not  used  now  to  this 
extent,  it  is  still  largely  employed. 
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Anhydrous  Chloral. — In  preparing  anhydrous 
chloral,  the  simple  method  originally  employed 
by  Liebig,  of  acting  directly  on  alcohol  by  chlo- 
rine, is  generally  preferred,  even,  we  believe, 
by  the  larger  manufacturers.  The  following 
details  of  the  manufacture  of  hydrated  chloral 
as  carried  out  on  a  commercial  scale  have 
been  supplied  by  E.  Schering  of  Berlin,  who 
has  been  for  years  the  largest  manufacturer 
of  it. 

Absolute  alcohol,  in  lots  of  50  pounds  each, 
is  placed  in  large  glass  flasks  and  saturated 
with  chlorine,  which  is  passed  in  a  continuous 
stream  for  6  to  8  weeks.  The  chlorine  is  led 
into  cold  alcohol  at  first,  and  when  no  more  is 
absorbed,  the  alcohol  is  heated  at  first  gently 
and  then  to  60°  C.  (140°  F.).  When  saturated, 
the  mixture  formed,  in  which  the  chloral  now 
exists  as  chloral  alcoholate,  is  agitated  with 
sulphuric  acid  at  a  temperature  of  60°  C.  (140° 
F.)  for  several  hours,  during  which  time  most 
of  the  hydrochloric  acid  escapes.  The  sepa- 
rated chloral  is  then  rectified  over  calcium  car- 
bonate. The  pure  chloral  so  obtained  is  then 
mixed  in  glass  flasks  with  the  necessary  amount 
of  water,  and  the  resulting  hydrated  chloral 
either  east  into  cakes  or  purified  by  crystalliza- 
tion. As  solvents  for  this  purpose  certain  of 
the  side  products  of  the  chloral  manufacture, 
after  being  purified  and  rectified,  are  used, 
for  instance,  ethylene  and  ethylidene  chlorides; 
or  in  their  absence  chloroform  is  used;  petro- 
leum benzin  and  carbon  disulphide  have  also 
been  recommended.  The  action  of  chlorine 
upon  alcohol  is  said  to  be  aided  by  the  presence 
of  "  chlorine  carriers,"  such  as  iodine,  ferric 
chloride,  thallium  chloride,  etc.  The  formula 
of  anhydrous  chloral  is  C2CI3HO;  in  other 
words,  aldehyde,  C2H4O,  in  which  3  atoms  of 
hydrogen  has  been  replaced  by  3  atoms  of 
chlorine.  The  name  of  chloral  was  derived 
from  the  chlorine  and  aZcohol  from  which  it 
is  formed.  The  anhydrous  chloral  thus  formed 
is  a  colorless  liquid,  of  penetrating  disagreeable 
odor,  of  little  taste,  of  the  sp.  gr.  1.502,  and 
boiling  at  94°  C.  (201.2°  F.).  It  is  soluble  in 
ether  or  chloroform  without  change.  Accord- 
ing to  A.  Trillat,  in  the  formation  of  chloral 
from  alcohol,  the  latter  is  first  changed  by  the 
action  of  the  chlorine  into  aldehyde ;  this  unites 
with  alcohol  to  form  acetal,  which  is  changed 
successively  into  mono-,  di-,  and  trichloracetal ; 
the  action  of  hydrochloric  acid  decomposes  this 
latter  with  the  formation  of  chloral  alcoholate 
and  ethyl  chloride;  sulphuric  acid  decomposes 
the  alcoholate,  liberating  chloral,  which  then  is 
made  to  combine  with  water  to  form  the  crys- 
talline hydrated  chloral.  {Bulletin,  1897,  17, 
230.)  As  the  union  of  hydrated  chloral 
with  water  develops  heat,  it  is  supposed  to  be 
more  than  the  formation  of  a  hydrate,  and 
the  formula  CCI3.CH-OH  is   assigned  to  the 

\ 
OH 
resulting    compound.      It    does    not    show    all 
the  reactions  of  an  aldehyde,  as,  for  example, 


the  red  color  of  a  magenta  solution  that  has 
been  decolorized  with  sulphurous  acid,  is  not 
restored  by  it. 

Meta-ehloral. — By  continued  contact  of  anhy- 
drous chloral  and  concentrated  sulphuric  acid, 
a  change  is  effected  in  the  chloral,  by  which  it 
becomes  a  solid  insoluble  in  water,  which  is 
designated  as  insoluble  chloral,  or  meta-chloral. 
It  is  tasteless,  of  a  white  color  resembling  por- 
celain, and  insoluble  in  alcohol  and  ether.  Its 
formula  is  C6H3CI9O3,  being  formed  by  the  union 
of  three  molecules  of  chloral.  It  is  stated  that 
when  perfectly  pure,  chloral  does  not  become 
polymerised;  the  change  is  also  said  to  be  pre- 
vented by  the  addition  of  a  little  chloroform. 
When  heated  to  180°  C,  meta-chloral  distils  with 
reversion  to  liquid  chloral.  (Allen,  Com.  Org. 
Anal,  2d  ed.,  i.  p.  171.) 

Chloral  Alcoholate. — A  compound  obtained  by 
Roussin,  which  he  announced  as  pure  hydrated 
chloral,  was  found  by  Personne  to  contain  no 
water,  but  to  be  in  fact  a  compound  of  alcohol 
and  chloral,  and  is  now  known  by  the  name  of 
chloral  alcoholate,  CaHCbOjCaHeO.  It  results 
directly  from  the  action  of  absolute  alcohol 
on  anhydrous  chloral,  and  is  now  known  to 
be  formed  as  a  stage  in  the  manufacture  of 
chloral  from  alcohol.  As  it  is  very  likely  to 
be  confounded  with  hydrated  chloral,  the  fol- 
lowing points  of  difference  should  be  noted. 
It  forms  white  crystals  melting  at  46°  C. 
(114.8°  F.),  and  boils  at  113.5°  C.  (236°  F.), 
while  hydrated  chloral  crystals  melt  at  58°  C. 
(136.4°  F.),  and  boiling  at  97.5°  C.  (207°  F.) ; 
chloral  alcoholate  melts  without  complete  solu- 
tion when  warmed  with  two  volumes  of  water, 
and,  on  cooling,  congeals  below  the  surface 
of  the  water,  while  hydrated  chloral  is  soluble 
in  one  and  one-half  times  its  weight  of  water; 
chloral  alcoholate,  gently  heated  with  nitric 
acid  of  1.2  sp.  gr.,  is  violently  attacked,  while 
hydrated  chloral  is  scarcely  acted  on;  chloral 
alcoholate,  when  heated  on  platinum  foil,  in- 
flames readily,  while  hydrated  chloral  scarcely 
burns.  (Allen,  Com.  Org.  Anal.,  2d  ed.,  i. 
p.  172.) 

The  three  related  products,  the  anhydrous 
chloral,  the  polymeric  meta-chloral,  and  the 
alcoholate,  described  above,  have  been  more  or 
less  introduced  into  the  European  markets,  and 
have  required  some  notice  to  prevent  them  from 
being  confounded  with  the  hydrated  chloral, 
which  is  alone  official.  The  following  obser- 
vations will  be  confined  to  this  last  compound, 
and  the  reader  will  note  that  whether  the 
simple  term  chloral,  or  the  exact  designation, 
hydrated  chloral,  is  used,  the  same  substance 
is  intended. 

Properties  of  Hydrated  Chloral. — This  is 
made  by  simply  mixing  anhydrous  chloral 
with  water.  Acicular  crystals  soon  form,  which 
result  from  the  union  of  a  molecule  each  of 
the  chloral  and  water,  constituting  hydrated 
chloral.  As  employed  in  the  United  States, 
this  comes,  we  believe,  exclusively  from  Europe, 
and  chiefly  from  Germany.     It  was  at  one  time 
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made  in  this  country  by  E.  R.  Squibb  of 
Brooklyn.  It  occurs  in  commerce  mainly  in 
two  forms;  in  distinct  crystals,  which  is  the 
official  form,  or  in  crystalline  plates,  about 
three  lines  in  thickness,  broken  into  small, 
irregular  pieces,  so  as  to  be  readily  introduced 
into  broad-mouthed  bottles.  These  pieces,  while 
retaining  their  tabular  form,  are  somewhat 
translucent,  but  usually  covered  with  a  white 
powder,  which  somewhat  conceals  that  property. 
This  is  the  more  common  form  and  the  cheaper; 
but  the  crystals  are  to  be  preferred,  as  their 
purity  may  be  relied  on.  Guerin  adds  his  testi- 
mony to  the  necessity  for  dispensing  only  hy- 
drated  chloral  which  has  been  recrystallized 
and  which  is  in  the  form  of  distinct  crystal*. 
He  examined  many  samples,  and  found  aridity 
in  the  cake  variety,  due,  as  he  believes,  to  the 
formation  of  hydrochloric  and  formic  acid-, 
produced  by  the  action  of  water  retained  in 
the  cake  during  the  manufacture,  and  this  re- 
maininfr  in  contact  with  the  crystals  excites 
decomposition.    (J.  Pharm.,  1886,  p.  253.) 

Hydrated  chloral    is  white,   possessing  a   pe- 
culiar   pungent    odor,    and    an    acrid    pungent 

taste,  especially  effecting  the  velum  pendulum. 

The  odor  has  been  compared  to  that  of  an  over- 
ripe melon.  Exposed  to  tiM  air  it  very  slowly 
volatilizes,  and,  like  camphor,  when  enclosed 
in  a  bottle,  covers  the  interior  surface  with 
numerous  minute  crvstals.  The  boiling  point 
of  the  pure  crystals  is  97.5°  <\  (207*  F.). 
If  the  boiling  point  he  under  95"  ('.,  it  indicates 
an  under-hydrated  preparation;  it  abovi 
C,  an  over-hydrated  one.  (K.  EL  Squibb.) 
The'  pure  hydrated  chloral  does  not  take  tire 
when  heated  m  a  spoon,  hut  evaporates  without 
residue.  With  the  aid  of  heat,  its  solution  may 
be  effected  readily  in  chloroform  ;  and  the  solu- 
tion, on  cooling,  deposits  it  in  beautiful  crys- 
tals, which  are  generally  needle-shaped,  while 
those  deposited  from  a  solution  in  carbon  disul- 
phide  are  prisms.  The  aqueous  solution  is  prone 
to  decomposition,  which  is  ultimately  attended 
with  the  development  of  low  organisms.  Hy- 
drated chloral  should  not,  therefore,  be  kept  long 
in  this  state.  (E.  Labbee,  A.  G.  M.,  Sept.  1*70. ) 
In  its  relation  to  acids  and  alkalies  it  is  neutral 
or,  according  to  E.  Schering  slightly  acid  when 
perfectly  pure.  When  equal  parts  of  hydrated 
chloral  in  crystals  and  of  camphor  in  small 
fragments  are  shaken  together  in  a  bottle,  and 
allowed  to  stand,  they  liquefy,  forming  a  clear 
solution.  When  hydrated  chloral  and  sulphuric 
acid  are  mixed,  the  temperature  is  greatly  re- 
duced. A  solution  of  hydrated  chloral  dis- 
solves morphine,  quinine,  and  most  of  the 
vegetable  alkaloids.  (R.  F.  Fairthorne,  A.  J. 
P.,  Oct.  1871,  p.  447.)  When  ammonium  sul- 
phide is  added  to  an  aqueous  solution  of  hydrated 
chloral,  the  mixture  rapidly  turns  yellow,  and, 
after  passing  through  several  shades  of  color, 
finally  becomes  dark  brown.  From  this  liquid 
diluted  sulphuric  acid  throws  down  a  bulky 
brown  precipitate.  This,  purified  from  precip- 
itated   sulphur    and    dried,    is    a    light-brown 


powder  of  the  composition  C18H24S13N4O6. 
Hydrogen  sulphide  gas  forms  a  sulphydrate 
by  its  action  on  hydrated  chloral.  These  reac- 
tions are  important,  as  the  detection  of  metallic 
poisons  in  toxicological  cases  by  hydrogen  sul- 
phide has  been  complicated  by  the  presence  of 
hydrated  chloral.  A  still  more  important 
chemical  reaction  of  hydrated  chloral  is  that 
which  takes  place  when  the  hydrated,  or  either 
of  its  other  forms,  is  placed  under  the  influence 
of  an  alkali.  Chloroform  is  developed,  and 
along  with  it  a  formate  of  the  alkali  employed. 
Thus,  in  a  strong  solution  of  potassium  hy- 
droxide, put  a  pinch  of  powdered  hydrated 
chloral,  and  almost  instantly  the  odor  of  chloro- 
form becomes  sensible,  and  some  oil-like  globules 
of  chloroform  may  be  seen  at  the  bottom  of 
the  vessel.  The  reaction  is  as  follows: 
G»HClsO.HsO  +  KOH  = 

Hydrated    chloral  potassium    hydroxide 

<  lirb     +       CHO.OK       +     H2O 
chloroform  potassium  formate  water 

This  relation  of  hydrated  chloral  to  chloro- 
form would  serve  as  a  ready  test  of  the  former, 
and  may  be  used  also  to  determine  its  quality, 
for  pure  hydrated  chloral  oughl  by  calculation  to 
yield  76.35  per  cent,  of  chloroform,  and  the 
best  known  yields,  according  to  the  table  of 
.Mason.  71.5  (72.20 Selden)  percent.  If,  there- 
fore, the  product  of  chloroform  should  fall 
much  below  the  latter  percentage,  the  parcel 
acted    on    is    probably    impure.       For    other 

methods  of  assaying  hydialed  chloral  see  Allen, 
Com.  Org.  Anal.,  i.  pp.  171  and  175.  The  fol- 
lowing description  and  tests  are  given  in  the 
l  .  s.  Pharmacopoeia.    "Separate,  rhomboidal, 

colorless  and  transparent  crvstals,  having  SO 
aromatic,  penetrating,  and  slightly  acrid  odor, 
and  a  bitterish  caustic  taste;  slowly  volatilized 
when  exposed  to  the  air.  Freely  soluble  in 
water,  alcohol,  or  ether;  also  in  chloroform, 
benzene,  petroleum  benzin,  carbon  disulphide, 
fixed  and  volatile  oils.  It  liquefies  when  trit- 
urated with  about  an  equal  quantity  of  cam- 
phor, menthol,  thymol,  or  phenol.  When  dried 
and  heated  to  about  58'  C.  (136.4°  P.),  it  melts, 
forming  a  Liquid  having  a  specific  gravity  of 
about  1.575,  which,  at  a  higher  temperature, 
should  not  evolve  inflammable  vapors.  Lique- 
fied Hydrated  Chloral  solidifies  to  a  crystalline 
mass  between  35°  and  50°  C.  (95°  and  122°  P.). 
Hydrated  Chloral  is  decomposed  by  caustic 
alkalies,  alkaline  earths,  and  ammonia,  chloro- 
form and  a  formate  of  the  base  being  produced. 
When  warmed  with  a  few  drops  of  aniline  and 
sodium  hydroxide  T.S.,  the  intensely  disagree- 
able odor  of  phenyl-isocyanide  (isonitril  reac- 
tion) should  be  produced.  Hydrated  Chloral 
should  be  dry,  and  not  readily  attract  moisture 
in  dry  air.  A  freshly  prepared,  aqueous  solu- 
tion of  Hydrated  Chloral  should  be  neutral  to 
litmus  paper,  but  it  gradually  acquires  an  acid 
reaction.  A  neutral  alcoholic  solution  remains 
neutral  permanently.  An  aqueous  solution  of 
Hydrated  Chloral  (1  in  20),  acidulated  with 
nitric  acid,  should  remain  unaffected  by  silver 
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nitrate  T.S.  (absence  of  hydrochloric  acid  and 
chlorides).  If  1  Gm.  of  Hydrated  Chloral  be 
placed  in  a  porcelain  dish  and  be  covered  with 
1  Cc.  of  nitric  acid  (sp.  gr.  1.38)  no  yellowish 
coloration  of  the  mixture  should  be  produced 
at  ordinary  temperatures,  or  even  after  warm- 
ing the  mixture  3  or  4  minutes,  nor  should 
yellowish  fumes  be  produced  after  ten  minutes' 
warming  (absence  of  chloral  alcoholate) ."  U.  S. 

"  Soluble  in  less  than  its  own  weight  of  water, 
alcohol  (90  per  cent.),  or  ether,  and  in  four 
times  its  weight  of  chloroform.  The  aqueous 
solution  is  neutral  or  but  slightly  acid  to  litmus. 
On  the  application  of  heat  Chloral  Hydrate 
fuses  to  a  colorless  liquid,  which,  as  it  cools, 
begins  to  solidify  at  a  temperature  of  about 
120°  F.  (48.9°  C).  In  a  test-tube  it  boils, 
when  pieces  of  broken  glass  are  immersed  in  it, 
at  from  202°  to  206°  F.  (94.4°  to  96.7°  C),  and 
on  platinum  foil  at  a  slightly  higher  tempera- 
ture it  volatilizes  without  residue.  In  presence 
of  alkaline  substances  Chloral  Hydrate  is  de- 
composed and  chloroform  is  liberated.  If  4 
grammes  be  heated  with  30  cubic  centimetres  of 
the  volumetric  solution  of  sodium  hydroxide, 
no  more  than  6  cubic  centimetres  of  the  volu- 
metric solution  of  sulphuric  acid  should  be  re- 
quired to  neutralize  the  soda  which  remains 
free  on  the  completion  of  the  reaction.  A  solu- 
tion in  chloroform,  when  mixed  by  agitation 
with  sulphuric  acid,  does  not  impart  color  to 
the  acid  (absence  of  certain  organic  impurities). 
When  1  gramme  of  Chloral  Hydrate  is  warmed 
with  6  cubic  centimetres  of  water,  and  0.5  cubic 
centimetre  of  solution  of  potassium  hydroxide, 
the  mixture  filtered,  sufficient  solution  of  iodine 
added  to  impart  a  deep-brown  color,  and  the 
whole  set  aside  for  an  hour,  a  yellow  crys- 
talline precipitate  of  iodoform  should  not  result 
(absence  of  chloral  alcoholate).  Its  aqueous 
solution  should  not  afford  any  precipitate  with 
solution  of  silver  nitrate  (absence  of  free  chlo- 
rides)."  Br. 

The  most  delicate  test  for  the  presence  of 
chloral  alcoholate  in  hydrated  chloral  is  said 
to  be  that  with  nitric  acid.  When  1  Cc.  of 
nitric  acid  (1.38  sp.  gr.)  is  poured  over  1  Gm. 
of  hydrated  chloral  a  yellow  color  should  not 
appear  within  10  minutes,  even  if  the  mixture 
be  warmed.  (A.  J.  P.,  1894,  191.)  For  other 
tests  for  hydrated  chloral  by  Jaworowski,  see 
Ph.  Z.  R.,  1894,  373. 

Uses. — When  hydrated  chloral  is  ingested 
in  full  therapeutic  dose  (from  15  to  30  grains), 
it  produces  in  from  ten  minutes  to  half  an 
hour  a  quiet,  placid  sleep,  which  usually  con- 
tinues about  three  hours,  when  it  ceases,  gener- 
ally without  any  unpleasant  symptom  during 
its  progress  or  after  its  tei-mination.  In  some 
instances  the  ordinary  doses  fail  to  cause  sleep, 
and  in  others  the  sleep  is  attended  with  dreams 
and  hallucinations,  and  followed  by  unpleasant 
symptoms,  like  those  which  often  succeed  other 
hypnotics,  especially  opium,  such  as  nausea, 
headache,  unpleasant  nervous  disorder,  etc. 
These  diversities  may  be   ascribed  in   part  to 


peculiarity  of  constitution ;  but  more  frequently, 
in  all  probability,  they  are  owing  to  morbid 
conditions  existing  at  the  time,  which  oppose 
themselves  to  the  proper  action  of  the  chloral. 
In  an  individual  in  health  hydrated  chloral 
will  probably  almost  always  induce  a  calm  sleep, 
differing  little  from  the  natural.  Moreover, 
these  unpleasant  symptoms  are  now  much  more 
rarely  produced  than  formerly,  and  there  can 
be  but  little  doubt  that  they  have  often  been 
due  to  the  impurities  of  the  drug.  The  pulse 
is  in  this  degree  of  action  not  affected,  or  is 
rendered  a  little  slower;  the  pupil  is  contracted, 
but  becomes  normal  so  soon  as  the  subject  is 
awakened;  the  respiration  is  deep,  full,  and 
regular.  When  larger  amounts  are  given,  the 
sleep  is  much  deeper,  and  may  pass  into  pro- 
found coma;  the  respirations  fall  in  number; 
the  pulse  is  weakened  and  rendered  slower, 
but  may  become  rapid  and  irregular  if  the  dose 
has  been  toxic;  the  temperature  is  reduced;  the 
muscular  system  is  relaxed,  and  both  sensibility 
and  reflex  action  are  diminished.  If  a  fatal 
dose  has  been  given,  all  these  symptoms  are 
intensified ;  with  coma,  intense  muscular  relaxa- 
tion, weak,  thready  pulse,  and  a  pupil  con- 
tracted at  first,  but  afterwards  dilated,  the 
victim  gradually  sinks  into  death,  paralyzed 
and  anaesthetized.  The  immediate  cause  of  death 
is  generally  a  paralytic  arrest  of  respiration, 
but  in  many  cases  there  appears  to  have  been 
a  simultaneous  arrest  of  the  cardiac  action,  and 
it  is  very  possible  that  fatal  syncope  may  at 
times  occur.  At  post-mortem  examination,  con- 
gestion of  the  meninges  and  substance  of  the 
brain  and  cord,  and  of  the  lungs,  is  commonly 
found.  The  blood  is  thought  by  Richardson 
(M.  T.  G.,  Sept.  4,  1870)  to  coagulate  less 
firmly  than  normal. 

After  the  brain  the  motor  tract  of  the  spinal 
cord,  including  the  respiratory  centre,  is  most 
sensitive  to  the  action  of  hydrated  chloral. 
The  loss  of  voluntary  muscular  power  and  the 
lessening  of  reflex  activity  which  the  drug  pro- 
duces are  the  result  of  the  spinal  influence. 
Upon  the  sensory  tract  of  the  cord  hydrated 
chloral  acts  with  much  less  vigor,  while  the 
nerves  and  muscles  practically  escape  its  in- 
fluence. Of  course  any  agent  which  produces 
sleep  in  some  measure  relieves  pain,  but  the 
anaesthetic  influence  of  hydrated  chloral  is  far 
from  pronounced,  and  often  patients  on  waking 
will  complain  bitterly  of  pain  suffered  during 
sleep. 

The  physiological  action  of  hydrated  chloral 
may  be  summed  up  as  follows.  Upon  the  cere- 
brum it  acts  as  a  most  powerful  and  certain 
hypnotic;  in  full  doses  it  acts  as  an  intense 
depressant  upon  the  centres  at  the  base  of 
the  brain,  and  upon  the  spinal  cord,  causing 
slowing  and  weakness  of  the  heart's  action, 
probably  vasomotor  paralysis,  slowing  of  the 
respiration,  and  muscular  weakness,  lessening 
of  reflex  activity,  with  a  certain  amount  of 
anaesthesia ;  in  fatal  doses  it  causes  death  gener- 
ally by  arresting  respiration  through  paralysis 
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of  the  nerve  centres,  and  finally  stopping  the 
heart  in  diastole.  Its  action  in  very  small 
doses  is  uncertain,  but  there  is  considerable 
evidence  to  indicate  that  it  irritates  or  stim- 
ulates the  spinal  and  the  cardiac,  and  even  the 
vasomotor,  centres.  On  the  vagi  and  on  the 
motor  nerve  trunks  it  has  no  marked  influence. 
Clinical  experience  indicates  that  hydrated  chlo- 
ral acts  as  a  depressant  to  the  heart  muscle, 
although  some  authorities  believe  the  influence 
of  the  drug  upon  the  heart  is  not  direct,  but 
exerted  through  the  nerve-centres.  Hydrated 
chloral  has  little  effect  on  the  secretions,  though 
it  is  said  to  somewhat  increase  the  secretion 
of  urine.  In  man,  it  is  stated  by  Bouchut  thai, 
in  accordance  with  his  observations,  this  secre- 
tion is  not  only  increased,  but  lias  been  found 
also  augmented  in  density,  at  the  same  time 
reducing  Fehling's  solution,  and  rendered 
brown  by  potassium  hydroxide  or  bismuth  sub- 
nitrate,  as  if  a  temporary  glycosuria  were 
produced.  Formic  acid  has  never  been  found 
in  the  urine  as  a  result  of  the  taking  of  hvdrated 
chloral.    (A.  G.  M.,  Sept.   1870,   ]>.  :54(il) 

The  conversion  of  hydrated  chloral  by  alka- 
lies in  solution  into  chloroform  and  formic  acid 
first  suggested  its  use  in  medicine  to  Licbreich 
(If.  M'.  \Y.,  August,  L869);  and  the  theory 
that  its  action  is  really  due  to  chloroform 
generated  by  the  alkalinity  of  the  blood  has 
been  received  with  favor  by  1'crsonne  and  other 
writers,  but  there  are  very  many  facts  which 
militate  Sgsinst  the  truth  of  this  supposition. 
Thus,  chloroform  cannot  be  delected  in  either 
the  blood,  breath,  or  excretions  of  chloralized 
animals,  although  chloroform  at  once  manifests 
itself  when  it  is  administered,  and  in  tin 
called  "salt  frogs"  of  Cohnheim,  after  sub- 
stitution of  warm  salt  water  for  the  blood  of 
the  animal,  hydrated  chloral  acts  as  upon  the 
normal   batrachian. 

Hydrated  chloral,  especially  when  used  con- 
tinuously, is  said  to  produce  in  some  individuals 
serious  disturbances.  Such  are  vasomotor 
paralysis,  transient  skin  neurosis,  acute  pur- 
pura, and  great  prostration  of  the  heart's  action 
sometimes  amounting  to  paralysis  of  that  organ, 
and  sometimes  ending  fatally,  even  though  the 
doses  of  the  chloral  used  were  within  the  limits 
ordinarily  deemed  safe.  For  a  full  discussion 
of  these  phenomena,  see  Wood's  Therapeutics. 
There  can  be  no  doubt  that  great  caution  should 
be  practised  in  administering  the  drug  when 
the  heart  is  very  weak  or  the  general  powers  are 
much  enfeebled.  Jolly  relates  two  cases  in 
which  5  grammes  ( about  75  grains ) ,  given  every 
night,  caused  death,  in  one  case  after  the  fifth 
dose,  and  in  the  second  after  the  thirteenth  dose, 
without  abnormal  symptoms  until  after  the  last 
dose,  when  the  action  of  the  heart  and  respira- 
tion suddenly  ceased,  and  the  patient  died. 
(N.  Y.  M.  J.,  Nov.  1872.)  These  cases  would 
appear  to  justify  the  statement  that  there  is  a 
possible  cumulative  action  of  the  drug.  Al- 
though 480  grains  (31  Gm.)  have  been  re- 
covered  from,   Fuller  has   recorded   a   case   in 


which  a  single  dose  of  thirty  grains  (2  Gm.) 
proved  fatal  in  a  young  lady,  and  two  others 
in  which  the  same  quantity  caused  alarming 
symptoms  in  similar  circumstances;  so  that  the 
highest  dose  to  begin  with  in  ordinary  diseases, 
especially  in  delicate  women,  should  not  exceed 
twenty  grains  (1.3  Gm.).  In  poisoning  by 
hydrated  chloral,  if  the  case  be  seen  early,  the 
stomach  should  be  thoroughly  evacuated  by  an 
emetic  or  the  stomach  tube,  and  the  system 
afterwards  supported  by  cardiac  and  respira- 
tory stimulants,  as  whisky,  ammonium  car- 
bonate, etc.  Atropine,  digitalis,  and  strychnine 
should  be  administered  freely,  and  the  same 
general  measures  taken  to  sustain  the  respira- 
tion as  are  usually  practised  in  opium  poison- 
ing. Atropine  is  undoubtedly  of  value  when 
there  is  failure  of  respiration,  and  care  should 
always  be  taken  to  maintain  the  bodily  tempera- 
ture by  the  application  of  external  heat.  Arti- 
licial  respiration  should  be  practised  when 
necessary. 

From  what  has  been  said  it  will  be  readily 
pereerved  that  the  indications  for  prescribing 
this  remedy  arc  when  sleep  is  to  he  induced 
and  spasm  relaxed.  In  purely  nervous  in- 
somnia, and  in  the  same  affection  attendant 
on  various  diseases,  SB  in  acute  fevers,  ac- 
tive < ongi  stioti  of  the  brain,  cerebral  in- 
flammation, mania,  delirium  tr>  mens,  etc., 
it  is  superior  to  opium;  fifteen  to  twenty 
or  twenty-five  grains    (1    to  1.3  or   L.6  Gm.)    are 

gnnnrsHy  sufficient  for  s  commencing  dose,  to 
be  repeated  in  half  the  quantity  in  an  hour  if 

the  iirst  dose  fails.  The  sleep  is  usually  calm 
and  undisturbed  for  three  or  four  hours,  and 
may  he  renewed,  if  required,  by  the  repetition 
of  the  dose.  When  the  sleeplessness  is  due 
to  pain,  opium  is  much  more  effective  than 
hydrated  chloral.  The  combination  of  hydrated 
chloral  and  morphine  is  often  very  useful  in 
procuring  sleep  for  the  Buffering.  As  an  anaes- 
thetic, hydrated  chloral  should  never  be  em- 
ployed; the  intravenous  use  of  it,  as  at  one 
time  practised  in  France,  is  most  dangerous 
and  absolutely  unjustifiable.  In  spasmodic 
affections  hydrated  chloral  is  one  of  the  most 
powerful  remedies  known.  In  tetanus  and  in 
strychnine  poisoning  it  is  singularly  useful,  but 
must  be  given  in  very  large  doses.  In  hysteria, 
severe  chorea,  and  other  functional  or  spinal 
convulsions,  it  is  no  less  efficient.  In  epilepsy 
and  other  forms  of  cerebral  convulsions  hy- 
drated chloral  is  of  less  service,  although  it  is 
frequently  employed  with  benefit  in  puerperal 
convulsions.  In  local  spasms  it  is  often  of  ser- 
vice, and  it  has  been  used  with  success  in 
strangulated  hernia,  spasm  of  the  glottis,  spas- 
modic croup,  asthma,  hiccough,  and  even  in 
incontinence  of  urine.  Hydrated  chloral  is 
possessed  of  very  decided  antiseptic  properties ; 
a  solution  of  the  strength  of  30  grains  to  the 
ounce  will  preserve  animal  tissues  for  a  long 
time.  Locally  applied,  hydrated  chloral  is  stim- 
ulating and  antiseptic,  and  may  occasionally 
be  used  with  very  good  results  in  the  treatment 
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of  foul  sores,  irritable  ulcers,  etc.,  which  need 
stimulation.  The  solution  may  vary  from  five 
to  thirty-one  grains  to  the  ounce,  according 
to  the  exigencies  of  the  case.  A.  M.  Faunt- 
leroy  states  that  if  powdered  hydrated  chloral 
be  sprinkled  on  adhesive  plaster  and  the  whole 
heated  sufficiently  to  adhere  to  the  skin,  and 
applied  while  warm,  there  is  produced  an  in- 
creasing burning,  and  in  about  ten  minutes  a 
blister  is  formed. 

Hydrated  chloral  is  best  administered  in  solu- 
tion with  syrup  of  orange  flowers,  or  in  simple 
solution.  The  French  sometimes  employ  chloral 
cream,  made  of  hydrated  chloral  5  parts,  water 
15  parts,  white  sugar  finely  powdered  100  parts, 
flavored  with  mint,  orange,  or  vanilla.  One 
grain  of  hydrated  chloral  is  contained  in  24 
grains  of  the  cream,  and  a  teaspoonful  is  equiv- 
alent to  about  3  grains  of  hydrated  chloral. 
This  preparation  keeps  well,  and  the  dose  may 
be  dissolved  in  a  little  water.  Chloral  lini- 
ment may  be  made  by  dissolving  6  parts  hy- 
drated chloral  in  30  parts  oil  of  sweet  almonds. 
Chloral  ointment,  6  parts  hydrated  chloral,  3 
parts  white  wax,  27  parts  lard;  the  lard  and 
wax  are  melted  at  a  gentle  heat,  the  hydrated 
chloral  added  in  powder  and  dissolved.  Chloral 
plaster,  to  produce  counter-irritant  effects, 
is  prepared  by  spreading  powdered  hydrated 
chloral  on  Burgundy  pitch  plaster;  care  should 
be  taken  to  distribute  it  uniformly. 

Dose,  ten  to  thirty  grains  (0.65  to  2.0  6m.). 

Off.  Prep. — Syrupus  Chloral,  Br. 

CHLOROFORMUM.  U.  S.,  Br. 

CHLOROFORM 

( ehld-ro-for'mum ) 

CHC13=  118.45 

"A  liquid  consisting  of  99  to  99.4  percent., 
by  weight,  of  absolute  Chloroform  [CHCi3  = 
118.45],  and  0.6  to  1  percent,  of  alcohol.  It 
should  be  kept  in  dark  amber-colored,  glass- 
stoppered  bottles,  in  a  cool  and  dark  place." 
V.  S.  "  Chloroform,  or  trichloromethane,  CH 
Cla,  to  which  has  been  added  sufficient  Absolute 
Alcohol  to  produce  a  liquid  having  a  specific 
gravity  not  less  than  1.490,  and  not  more  than 
1.495.  Trichloromethane  may  be  prepared  by 
heating  a  mixture  of  chlorinated  lime,  slaked 
lime,  ethylic  alcohol,  and  distilled  water."    Br. 

Trichlormethane.  Methenyl  Trichloride ;  Chloro- 
formum Purificatum,  U.  8.  1880  ;  Formylum  Trichlor- 
atum ;  Chloroforme  Officinal,  Fr.  Cod. ;  Chloroform- 
ium,  P.  a.;  Reines  Chloroform,  Chloroform,  G.; 
Cloroformio,  It.;  Chlorido  formico,  Cloroformo,  Sp. 

Neither  the  U.  S.  nor  British  Pharmacopoeias 
give  detailed  processes  for  chloroform.  (See 
U.  S.  D.,  17th  ed.,  370.) 

In  the  U.  S.  Pharmacopoeia  of  1850  a  process 
was  given  for  preparing  chloroform;  but,  as 
this  is  never  made  on  a  small  scale  by  the 
apothecary,  it  was  very  properly  transferred, 
in    1S60,    to    the    Materia    Mediea    Catalogue. 


Chloroformum  venale,  or  commercial  chloro- 
form, was  introduced,  and  also  a  formula  for 
the  purification  of  chloroform;  this  was  very 
properly  dropped  in  the  U.  S.  P.  1890,  as  pure 
chloroform  is  now  furnished  by  the  manu- 
facturers and  easily  obtainable  at  a  moderate 
price;  the  process  for  purifying  chloroform 
attached  to  the  tests  of  the  U.  S.  P.  (1880) 
will  be  found  below.  The  process  of  the  British 
Pharmacopoeia  (1885)  is  for  the  preparation 
of  the  chloroform  ab  initio,  with  directions 
which  secure  its  purity  if  complied  with.  In 
this  process,  the  reaction  by  which  the  chloro- 
form is  produced  takes  place  between  the  chlo- 
rinated lime  and  the  alcohol,  the  slaked  lime 
being  intended  probably  to  lessen  the  produc- 
tion of  the  chlorinated  pyrogenous  oil.  As  first 
distilled,  the  chloroform  is  very  impure,  and 
is  directed  to  be  washed  first  with  ordinary 
water,  and  afterwards  with  distilled  water, 
which  separate  alcohol,  chlorine,  and  probably 
other  contaminating  substances.  In  conse- 
quence of  the  density  of  the  chloroform  and 
its  insolubility  in  water,  it  readily  subsides, 
forming  a  distinct  layer  which  may  be  easily 
separated.  The  crude  product,  after  having  been 
freed  from  alcohol  by  the  washing  with  water, 
is  purified  from  the  chlorinated  pyrogenous 
oil,  which  comes  over  with  the  chloroform, 
by  agitation  with  an  equal  volume  of  sulphuric 
acid,  which  ought  to  be  pure  and  colorless, 
and  at  least  of  the  density  of  1.840.  The  oil 
is  charred  and  destroyed  by  the  acid,  which  be- 
comes yellow  or  reddish  brown,  and  is  partially 
changed  into  sulphurous  acid.  To  remove  the 
latter  acid,  as  well  as  any  water  present,  the 
chloroform,  which  floats  on  the  surface  of  the 
acid,  is  removed  and  agitated  well  with  chloride 
of  calcium  and  quicklime,  then  again  submitted 
to  distillation,  and  one  per  cent,  of  absolute 
alcohol  added  to  preserve  the  chloroform  from 
decomposition.  In  the  U.  S.  1SS0  process  (see 
16th  edition  U.  S.  D.)  the  method  of  purifica- 
tion is  somewhat  different.  Instead  of  equal 
measures  of  the  impure  chloroform  and  sul- 
phuric acid  and  an  agitation  for  only  5  minutes, 
the  commercial  chloroform  is  shaken  occasionally 
for  24  hours  with  but  one-fifth  of  its  weight  of 
the  acid.  To  remove  any  water  and  acid  that 
may  be  present,  instead  of  calcium  chloride  and 
lime,  a  little  stronger  alcohol  is  mixed  with  the 
chloroform  in  a  dry  retort,  and  then  lime  in 
coarse  powder  is  added,  and  the  mixture  is 
distilled  to  dryness. 

Purification.  U.  S.  P.  1890.— Chloroform 
which  fails  to  respond  to  the  official  tests  (see 
p.  331)  should  be  purified  by  the  following 
process.  "  Chloroform,  four  hundred  grammes 
[or  14  ounces  av.,  48  grains]  ;  Sulphuric  Acid, 
eighty  grammes  [or  2  ounces  av.,  359  grains] ; 
Dried  Sodium  Carbonate,  twenty  grammes  [or 
308  grains]  ;  Deodorized  Alcohol,  four  cubic 
centimeters  [or  65  minims].  Add  the  Sulphuric 
Acid  to  the  Chloroform,  contained  in  a  glass- 
stoppered  bottle,  and  shake  them  together  occa- 
sionally   during    twenty-four    hours,    avoiding 
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exposure  to  bright  daylight.  Separate  the 
lighter  Chloroform  layer,  add  to  it  the  Dried 
Sodium  Carbonate,  previously  rendered  anhy- 
drous by  heating  it  in  a  porcelain  capsule  on 
a  sand-bath  until  it  ceases  to  give  off  aqueous 
vapor,  and  shake  them  together  frequently  and 
thoroughly  during  half  an  hour.  Then  trans- 
fer the  Chloroform  to  a  dry  retort,  add  to  it 
the  Alcohol,  and  distil,  by  means  of  a  water- 
bath,  at  a  temperature  not  exceeding  67.2°  C. 
(153°  F.),  into  a  well-cooled  receiver,  until  the 
distillate  measures  two  hundred  and  fifty- 
five  cubic  centimeters  [or  8  fluidounces,  298 
minims]."  U.  S.  1890. 

It  sometimes  happens  that  the  chloroform 
purified  with  sulphuric  acid,  though  apparently 
pure  at  first,  will  not  keep,  but  after  some  time 
becomes  so  loaded  with  chlorine  and  hydro- 
chloric acid  as  to  be  altogether  unfit  for  respi- 
ration. Squibb  attributed  the  fact  that  chloro- 
form purified  by  concentrated  sulphuric  acid 
does  not  keep  well,  to  the  very  purity  attained. 
He  believed  that  perfectly  pure  chloroform  is 
prone  to  decomposition,  and  is  rendered  more 
stable  by  the  addition  of  a  small  proportion  of 
alcohol,  so  as  to  reduce  its  density  to  the  official 
standard.  This  he  effected  by  adding  alcohol  in 
the  proportion  of  ten  drops  to  each  iluidounce 
of  L'ood  chloroform  of  maximum  density 
Amer.  Med.  Monthly,  July.  L857).  This  recom- 
mendation was  carried  into  effect  in  thfl  0.  S. 
1880  process,  and  explains  the  addition  of  alco- 
hol before  distillation.  Gregory  also  attributes 
the  tendency  to  decomposition  to  its  purity. 
and  to  the  action  of  sunlight;  having  found 
that  those  portions  which  he  had  purilicd  with 
the  greatest  care  were  soonest  decomposed  under 

the  influence  of  light.  For  methods  of  pre- 
serving chloroform  by  the  use  of  sulphur,  by- 

pophosphorous  acid,  etc..  Me  P.  /.,  L895,  261; 
also  1896,  249. 

As  chloroform  of  great  purity  is  usually  to 
be  purchased  in  the  mark.  t.  it  is  not  necessary 
for  the  pharmac^t  to  apply  the  official  pr 

of  purification  to  every  parcel  that  he  may  meet, 
but  it  is  in  the  highest  degree  incumbent  on  him 
U>  sell  none  for  inhalation  which  is  not  so  pure 
as  to  stand  the  tests  given  in  the  Pharmacopfleia, 
and  if  he  can  obtain  none  so  pure,  then  to 
purify    it    himself. 

The  intermediate  formation  of  hydrated  chlo- 
ral as  a  result  of  the  reaction  between  alcohol 
and  chlorinated  lime  suggested  the  preparation 
of  chloroform  from  hydrated  chloral.  The 
advantages  which  were  anticipated  from  decom- 
posing pure  hydrated  chloral  with  alkalies  have 
not  altogether  been  realized,  for  the  product 
is  much  more  expensive,  and  the  claim  of 
greater  stability  has  not  been  sustained,  as 
it  requires  just  as  much  alcohol  to  preserve  it  as 
that  made  in  the  usual  way. 

Chloroform  is  now  made  on  a  large  scale 
both  in  this  country  and  in  Germany  by  the  dis- 
tillation of  acetone  with  chlorinated  lime; 
indeed,  this  process  has  entirely  replaced  the 
manufacture  from  alcohol.     Liebig,  as  long  ago 


as  1832,  described  the  reaction,  but  it  was 
thought  to  be  not  adapted  for  commercial  use. 
In  1882  the  manufacture  was  begun  on  a  com- 
mercial scale  at  Mannheim,  Germany,  and  since 
June,  1885,  in  this  country.  To  get  a  satis- 
factory yield  a  very  pure  acetone  is  necessary. 
When  such  acetone  is  taken,  a  yield  of  nearly 
or  quite  200  per  cent,  of  chloroform  can  be 
obtained.  (For  an  account  of  the  methods  of 
purifying  the  acetone  and  distilling  with  chlo- 
rinated lime,  see  A.  J.  P.,  18S9,  p.  321.)  In 
July,  1885,  a  patent  was  taken  out  by  G. 
Michaelis  of  Albany,  for  the  manufacture  of 
chloroform  from  the  liquid  products  resulting 
from  the  decomposition  of  crude  acetates  at 
high  temperatures.  These  liquid  products  are 
ne  and  other  higher  ketones.  The  purified 
chloroform  from  acetone  has  a  small  quantity 
of  alcohol  added  to  prevent  decomposition  and 
bring  it  to  pharmacopoeial  requirements.  Pure 
methyl  alcohol,  on  the  other  hand,  does  not 
yield  chloroform.     The  erroneous  statements  on 

this  point  generally  current  are  probably  due 

to  the  fact  thai  commercial  wood  spirit  contains 
a  large  percentage  of  acetone. 

E.  11.  Squibb  preferred  acetic  acid  to  the  ace- 
tates in  the  intermediate  step  of  making  acetone, 
thus  avoiding  impurities  likely  to  be  present  in 
acetates;  he  believed  that  the  grant  of  a  patent 
for  "acetone  chloroform  "  was  deficient  in 
equity.    [Ephem.,  1896,  1713  to  1757.) 

Still  another  method   for  the  manufactun 

chloroform    from   acetone  is  described  in  the 

French  technical  journals, — viz.,  to  electrolyse 
a  solution  of  common  salt  mixed  with  acelone. 
A  retort  of  enamel-lined  iron,  jacketed  at  the 
bottom     so     ;ls     to     be     heated     by    steam,     and 

provided  with  a  delivery  and  condensing  tube, 

is  used.  A  Li'1  per  cent,  solution  of  common 
salt  is  introduced  into  the  retort  and  heated 
to  boiling,  when  the  current  is  made  to  paM 
and  a  continuous  stream  of  acetone  is  run 
in.  The  nascent  chlorine  liberated  rapidly  con- 
verts the  acetone  into  chloroform,  and  it  distils 
over.    Ji  is  claimed  that  "  190  n  per  cent,  of  the 

weight  of  the  acetone  taken  is  obtained  as 
chloroform.  Lead  electrodes  were  used  at  first, 
but  these  have  been  replaced  by  carbon  rods 
which  can  be  attached  to  a  vertical  shaft  and 
made  to  serve  as  stirrers.  The  negative  elec- 
trode consists  of  a  copper  cylinder.  (Revue 
Scientifique,  Feb.  1893.) 

Carbon  tetrachloride  (CCU)  has  also  been 
proposed  (1896)  as  a  source  of  chloroform,  and 
as  it  is  now  made  cheaply  on  a  large  scale,  it 
may  come  into  use.  By  the  action  of  hydro- 
chloric acid  and  zinc,  hydrogen  is  liberated  and 
attacks  the  carbon  tetrachloride,  forming  chloro- 
form and  hydrochloric  acid, 

CCU  +  H2  =  CHCla  +  HC1 
As  hydrochloric  acid  is  a  product  of  the  reac- 
tion, fresh  quantities  of  zinc  are  attacked,  and 
a  new  liberation  of  chloroform  follows. 

Discovery  and  History. — Chloroform  was  dis- 
covered by  Samuel  Guthrie  of  Sackett's  Harbor, 
N.  Y.,  in  1831,  and  about  the  same  time  by 
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Soubeiran  in  France,  and  Liebig  in  Germany. 
Guthrie  obtained  it  by  distilling  a  gallon  from 
a  mixture  of  three  pounds  of  chlorinated  lime 
and  two  gallons  of  alcohol  of  the  sp.  gr.  0.844, 
and  rectifying  the  product  by  redistillation, 
first  from  a  great  excess  of  chlorinated  lime, 
and  afterwards  from  potassium  carbonate. 
(Silliman's  Journal,  vol.  xxi.,  Jan.  1832,  p. 
64.)  In  a  subsequent  letter  to  Silliman,  dated 
Feb.  15,  1832,  Guthrie  states  that  the  substance 
which  he  had  obtained,  "  distilled  off  sulphuric 
acid,  has  the  specific  gravity  of  1.486,  or 
a  little  greater,  and  may  then  be  regarded 
as  free  from  alcohol;  and  if  a  little  sulphuric 
acid  which  sometimes  contaminates  it  be  re- 
moved by  washing  it  with  a  strong  solution  of 
potassium  carbonate,  it  may  then  be  regarded 
as  absolutely  pure."  (Ibid.,  vol.  xxii.,  July, 
1832,  p.  105.)  It  is  thus  evident  that  Guthrie 
obtained,  in  a  pure  state,  the  substance  now 
called  chloroform;  but  he  erroneously  supposed 
his  product  to  be  the  well  known  oily  liquid  of 
the  Dutch  chemists,  which  it  greatly  resembles, 
and  for  the  preparation  of  which  he  believed 
he  had  fallen  on  a  cheap  and  easy  process. 
Under  this  impression,  he  called  the  substance, 
in  his  communications,  chloric  ether,  one  of  the 
names  by  which  Dutch  liquid,  or  ethene  dichlo- 
ride,  is  designated.  He  was  induced  to  make 
the  preparation  from  noticing  in  Silliman's 
Elements  of  Chemistry  a  reference  to  the 
Dutch  liquid  as  a  grateful  diffusible  stim- 
ulant when  properly  diluted  with  alcohol  and 
water.    (See  also  West.  Drug.,  1894,  51.) 

Properties. — Chloroform  is  "  a  heavy,  clear, 
colorless,  mobile  and  diffusible  liquid,  of  a  char- 
acteristic, ethereal  odor,  and  a  burning,  sweet 
taste.  Specific  gravity :  not  below  1.476  at  25° 
C.  (77°  F.).  Chloroform  is  volatile  even  at  a 
low  temperature,  and  boils  at  60°  to  61°  C. 
(140°  to  141.8°  F.).  It  is  not  inflammable, 
but  its  heated  vapor  burns  with  a  green  flame." 
U.  S.  "A  liquid  of  characteristic  odor  and 
pungent  sweet  taste.  Specific  gravity  1.490  to 
1.495.  It  should  boil  between  140°  and  143.6° 
F.  (60°  and  62°  C.)."  Br.  According  to 
Remys  (A.  Pharm.,  3,  v.  31),  pure  chloroform 
has  the  sp.  gr.  of  1.500  at  15°  C.  (59°  F.). 
Besnou  gives  the  densities  of  various  mixtures 
of  alcohol  and  the  purest  commercial  chloro- 
form at  4.5°  C.  (40°  F.)  as  follows: 


phuric  acid  in  the  cold,  but  dissolves  readily  in 
alcohol  and  ether.  The  alcoholic  solution,  when 
moderately  diluted  with  water,  forms  an  aro- 
matic, saccharine  liquid  of  a  very  grateful  taste. 
A  strong  alcoholic  solution  is  decomposed  by 
abundance  of  water,  the  chloroform  separating 
and  subsiding,  and  the  alcohol  uniting  with 
the  water.  "  Soluble  in  about  200  times  its 
volume  of  cold  water,  and,  in  all  proportions, 
in  alcohol,  ether,  benzene,  petroleum  benzin, 
and  the  fixed  and  volatile  oils."  U.  S.  It  is 
liable  to  decomposition  by  sunlight,  or  even 
diffused  daylight;  and  hence  the  propriety  of 
keeping  it  in  bottles  covered  with  dark  paper, 
in  a  rather  dark  place.  Chloroform  has  exten- 
sive solvent  powers,  being  capable  of  dissolving 
caoutchouc,  gutta-percha,  mastic,  elemi,  tolu,  ben- 
zoin, and  copal.  Amber,  sandarac,  lac,  and  wax 
are  only  partially  soluble.  It  also  dissolves 
iodine,  bromine,  the  organic  alkalies,  the  fixed 
and  volatile  oils,  most  resins,  and  fats.  It  dis- 
solves sulphur  and  phosphorus  sparingly. 

It  possesses  the  power  of  dissolving  a  large 
quantity  of  camphor,  and  furnishes  the  means  of 
administering  that  medicine  in  an  elegant  form. 
As  a  general  solvent,  it  has  the  advantage  over 
ether  of  not  being  inflammable,  the  inflamma- 
bility of  the  latter  being  the  cause  of  frequent 
accidents.  For  an  extensive  list  of  substances 
soluble,  insoluble,  and  partly  soluble  in  chloro- 
form, see  a  paper  by  Lepage  of  Gisors,  France, 
copied  into  A.  J.  P.,  1852,  p.  147.  It  has  been 
found  by  J.  B.  Barnes  that  chloroform  has  the 
power  of  preventing  the  alcoholic,  lactic,  and 
other  fermentations,  probably  by  killing  the 
organisms  that  provoke  these  processes.  Twenty 
minims  preserved  sixteen  ounces  of  malt,  to 
which  two  drachms  of  yeast  had  been  added, 
as  long  as  the  experiment  lasted.  The  same 
quantity  kept  fresh  eight  fluidounces  of  milk 
in  a  warm  place  for  five  days.  Mucilage  and 
infusions  were  preserved  for  weeks  with  one 
minim  or  even  less  to  the  ounce.  Similar  results 
were  reached  by  F.  J.  Barrett  and  others.  (P. 
J.,  1874,  pp.  441,  442,  455.)  The  active  prop- 
erties of  chloroform  forbid  its  use  as  a  preser- 
vative of  medicinal  infusions,  but  from  milk 
it  could  always  be  removed  by  boiling.  A. 
Munz  (P.  J.,  1875,  p.  967)  proposes  the  em- 
ployment of  chloroform  as  a  test  between 
chemical  and  living  ferments,  since  he  has  found 
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Specific  Gravity. 

Chloroform, 
per  cent. 

Alcohol, 
per  cent. 

Specific  gravity. 

Chloroform, 
per  cent. 

Alcohol, 
per  cent. 

1.4945 
1.4908 
1.4874 
1.4840 

100.0 
99.5 
99.0 
98.5 

0.0 
0.5 
1.0 
1.5 

1.4772 
1.4602 
1.4262 
1.4090 

97.5 
95.0 
90.0 
87.5 

2.5 
5.0 
10.0 
12.5 

When  pure,  it  has  no  action  on  potassium, 
except  to  cover  the  surface  of  the  metal  with 
small  bubbles  of  gas.  Chloroform  is  a  power- 
ful antiseptic.  Like  creosote,  it  does  not  coag- 
ulate albumin.     It  is  scarcely  acted  on  by  sul- 


it  to  have  no  effect  upon  the  former,  though 
absolutely  destructive  to  the  latter. 

Composition. — Chloroform  is  composed  of 
one  atom  of  cai'bon,  one  of  hydrogen,  and 
three  of   chlorine.     Its  simplest  derivation  in 
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theory  is  from  marsh-gas  (methane),  CEU, 
whence  it  is  often  called  trichloro-methane. 
While  it  can  be  thus  produced,  by  the  action 
of  chlorine  upon  marsh-gas,  in  practice,  it  is 
formed  either  from  alcohol  by  the  action  of 
bleaching  powder,  from  chloral  by  an  alkaline 
hydroxide,  or  latterly  from  acetone  and  bleach- 
ing powder. 

The  reactions  are  sometimes  complex,  but 
if  the  temperature  be  carefully  kept  at  from 
70°  C.  (158°  F.)  to  73°  C.  (163.4°  F.),  they 
are  essentially  as  follows : 

C2H6O  +  CaOCla  =  CaCla  +  C2H4O  +  H2O 
that  is,  one  molecule  of  bleaching  powder, 
reacting  with  one  of  alcohol,  yields  one  of 
calcium  chloride,  one  of  aldehyde,  and  one  of 
water.  The  aldehyde  formed  is  then  further 
decomposed,  according  to  the  reaction  : 

2C2H4O  +  6CaOCls  = 

aCaa  +  3Ca(OH)e+2CuHClsO 
that  is,  two  molecules  of  aldehyde,  meting  with 
six  of  bleaching  powder:  yield  tl  rium 

chloride,   three   of   calcium    hydroxide,   and   two 
of  chloral.     The  chloral  is,  however.  deconi| 
by  the   free   base   calcium    hydroxide,   according 
to    the    reaction: 

2CHCUOH  Ca(OH  12  = 

Ca(CHOa)a  (-2CHCI1 

that  il,  tw<0  molecules  of  chloral  reacting  with 
one  of  calcium  hydroxide  yield  one  of  calcium 
formate  and  two  of  chloroform.  The  reaction 
for  the  manufacture  from  acetone  is  simpler: 

2C«H«0  h  BCaOCli      2CHCla  + 

2Ca(OH  |a  |-  Ca(CaHaOa)a-f  3CaCh 

Tests. — Chloroform  ia  liable  to  contain  alco- 
hol and  ether,  botfa  of  which  lower  its  specific 
gravity.  If  it  have  a  less  density  than  L38, 
it  will  float  instead  of  sinking  in  a  mixture  of 
equal  Weights  of  concentrated  sulphuric  add 
and   water  after  it   has  cooled.      IL   Mialhe   has 

proposed  the  following  tests  for  the  pn 

of  alcohol.     Drop   into  distilled   water  a   small 

quantity  of  the  chloroform.    If  pure,  it   will 

remain  transparent  at  the  bottom  of  the  glaaaj 
but  if  it  contain  even  a  small  proportion  of 
alcohol,  the  globules  will  acquire  B  milky 
appearance.  Soubeiran's  method  was  to  agi- 
tate almond  oil  and  chloroform  together  in  a 
tube.  If  the  chloroform  is  pure,  it  remains 
clear;  if  it  contains  as  much  as  5  or  6  per  cent. 
of  alcohol,  it  becomes  milky.  (J.  P.  C,  Aout, 
1860,  p.  95.)  Procter  detected  alcohol  by  add- 
ing the  suspected  chloroform  to  an  oxidizing 
mixture  of  potassium  dichromate  and  sulphuric 
acid.  If  alcohol  be  present,  the  deep  orange 
color  of  the  chromic  mixture  will  gradually 
become  green;  if  absent,  no  change  of  color 
will  take  place.  U.  ,7.  P.,  1856,  p.  213.)  Hoff- 
mann's violet  has  been  suggested  as  a  test. 
If  a  small  portion  is  added  to  chloroform 
containing  alcohol,  the  solution  is  colored 
a  deep  purple.  Boettger  recommends  adding 
to  the  chloroform  a  solution  of  molybdic  acid 
in  pure,  strong  sulphuric  acid,  when  even  a 
trace  of  alcohol  will  cause  an  intense  blue  color. 
(1879.)     Chloroform,  when   pure,   upon  being 


mixed  with  an  equal  volume  of  sulphuric  acid, 
does  not  color  it;  but  when  contaminated  with 
pyrogenous  oils  it  gives  the  acid  a  color  varying 
from  yellow  to  reddish-brown,  according  to  the 
amount  of  impurity.  Alcohol  also  is  detected 
and  removed  by  sulphuric  acid.  In  applying 
this  test,  several  fluidounces  of  chloroform 
should  be  used,  as  a  slight  change  of  color 
cannot  be  easily  seen  in  a  test  tube,  and  care 
must  be  taken  to  see  that  mechanical  impuri- 
ties, like  cork  dust,  dirt,  etc.,  have  been  filtered 
out  of  the  specimen,  or  the  acid  will  be  dis- 
colored from  this  cause.  A  still  more  delicate 
lest  of  the  oily  impurities,  according  to  Gregory, 
is  the  odor  which  they  leave.  If  chloroform 
thus   contaminated    be    poured    upon    the    hand, 

it  quickly  evaporates,  leaving  the  oily  impuri* 
recognisable  by  their  offensive  odor,  now 
no  longer  covered  by  that  of  the  chloroform. 
The  pure  substance,  rubbed  on  the  skin,  quickly 
evaporates,  and  leaves  scarcely  any  odor.  Chlo- 
roform sometimes  contains  Dutch  liquid,  which 
may  be  discovered  by  adding  an  alcoholic  solu- 
tion of  potassium  hydroxide,  when  the  mixture, 
if  this  impurity  be  present,  will   heat   and  give 

off  a  permanent  gas,  which  is  acetyl  <lil<in<i<-. 
CaHsOCL  (Centner.)  Fuming  nitric  acid, 
heated  with  chloroform  to  100"  C.  (212°  P.) 
in  a  closed  tube  for  L20  hours,  forms  a  new 
substance.  < kloropicrm*. 

Two  methods  lor  purifying  chloroform,  one 
physical  and  the  other  chemical,  have  attracted 
much  attention.  The  lirsl  of  these  is  the  Pictet 
method  of  purifying  the  chloroform  by  sub 
mitting  it   t<>  very  low  temperaturea,  whereby 

the  impurities  are  first  frozen  out  and  filtered 
off  from  the  chloroform  at  — 70°  C,  and  then 
the  chloroform  itself  is  solidified  at  from  —80° 
('.  to  — 100°  C.  and  separated  from  any  liquid 
impurities.  It  was  at  first  claimed  for  this 
"Chloroform  I'ictet  "  that  it  would  not  be  de- 
composed by  aunlight  and  did  not  require  the 
addition  of  alcohol  to  preserve  it.  These  claims 
do  not  seem  to  be  substantiated  by  later  tests. 
The  other  method  is  based  on  the  discovery  of  h\ 
Anschiitz.  that  chloroform  crystallizes  out   with 

salicylid.  Celh    j       ~  >.    and    o-homosalicylid. 

CeHsK'Hs)  -j     V\>>    while    the    impurities    of 

chloroform  remain.  These  crystalline  com- 
pounds contain  respectively  .'{.'5.24  and  30. SO 
per  cent,  of  chloroform,  and  this  can  be  liber- 
ated from  its  combination  by  very  moderate 
heating.  The  compounds  can  be  kept  for  1 
long  time  in  closed  vessels  in  a  slight  atmos- 
phere of  chloroform,  and  the  salicylid  and 
o-homosalicylid  can  be  used  over  and  over 
again.  After  becoming  acid,  through  exposure 
to  light,  chloroform  may  be  readily  regenerated, 
by  agitating  it  with  solution  of  sodium  car- 
bonate, and  distilling  from  a  little  unslaked 
lime.  From  what  has  been  said  above,  chloro- 
form to  be  kept  for  use  should  have  the  sp.  gr. 
1.476,  and  if  denser  than  this,  should  be  brought 
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to  it  by  the  addition  of  alcohol.  It  is  best 
kept  in  cork  stoppered  bottles.  As  the  cork 
is  not  acted  on  by  chloroform,  if  it  become 
yellow  and  softened  it  will  indicate  the  presence 
of  an  acid,  and  thus  act  as  a  test.  (A.  J.  P., 
1868,  p.  289.) 

"  If  10  Cc.  of  Chloroform  be  poured  upon  a 
piece  of  clean,  odorless  filter  paper  laid  flat 
upon  a  warm  glass  plate,  and  the  plate  be 
rocked  from  side  to  side  until  the  liquid  is  all 
evaporated,  no  foreign  odor  should  become  per- 
ceptible as  the  last  portions  disappear  from 
the  paper,  and  the  paper  should  be  left  odorless. 
If  10  Cc.  of  Chloroform  be  well  shaken  with  20 
Cc.  of  distilled  water,  and  the  liquid  be  allowed  to 
separate  completely,  the  water  should  be  neutral 
to  litmus  paper,  and  should  not  be  affected  by 
silver  nitrate  T.S.  (absence  of  chlorides),  nor 
colored  by  potassium  iodide  T.S.  (absence  of 
free  chlorine).  If  40  Cc.  of  chloroform  be 
shaken  with  4  Cc.  of  colorless,  concentrated  sul- 
phuric acid  in  a  50  Cc.  glass-stoppered  cylinder 
during  twenty  minutes,  and  the  liquids  be  then 
allowed  to  separate  completely,  so  that  both 
are  transparent,  the  chloroform  should  remain 
colorless,  and  the  acid  should  appear  color- 
less, or  very  nearly  colorless,  when  seen  in  a 
stratum  of  not  less  than  15  Mm.  in  thickness 
(absence  of  impurities  decomposable  by  sul- 
phuric acid).  If  2  Cc.  of  the  sulphuric  acid, 
separated  from  the  Chloroform,  be  diluted  with 
5  Cc.  of  distilled  water,  the  liquid  should  be 
colorless  and  clear,  and,  while  hot  from  the 
mixing,  should  be  odorless,  or  give  but  a  faint 
vinous  or  ethereal  odor  (absence  of  odorous 
decomposition  products).  When  further  diluted 
with  10  Cc.  of  distilled  water,  it  should 
remain  clear,  and  should  not  be  affected 
by  silver  nitrate  T.S.  (absence  of  chlorinated 
decomposition  compounds) ."  U.  S.  "  On  allow- 
ing 20  cubic  centimetres  to  evaporate  from  a 
large  piece  of  filter-paper  placed  on  a  warm 
plate,  no  foreign  odor  is  perceptible  at  any 
stage  of  the  evaporation.  Water  which  has 
been  shaken  for  five  minutes  with  half  its 
volume  of  Chloroform,  and  separated  from 
the  Chloroform,  should  be  neutral  to  litmus 
(absence  of  acid),  should  not  afford  any  color 
with  1  cubic  centimetre  of  solution  of  cadmium 
iodide  and  two  drops  of  mucilage  of  starch 
(absence  of  free  chlorine),  and  should  not  yield 
more  than  a  very  slight  opalescence  with  four 
drops  of  solution  of  silver  nitrate  (absence  of 
chlorides).  After  shaking  sulphuric  acid  with 
ten  times  its  volume  of  Chloroform  for  twenty 
minutes,  and  setting  aside  for  fifteen  minutes, 
both  the  acid  and  the  Chloroform  should  be 
perfectly  transparent  and  nearly  colorless.  2 
cubic  centimetres  taken  from  the  layer  of  sul- 
phuric acid,  and  diluted  with  5  cubic  centi- 
metres of  water,  should  remain  transparent 
and  very  nearly  colorless,  and  should  have  a 
pleasant  odor.  When  this  liquid  is  further 
diluted  with  10  cubic  centimetres  of  water,  and 
stirred  with  a  glass  rod,  it  should  still  be  trans- 
parent and  colorless,  and  the  addition  of  four 


drops  of  solution  of  silver  nitrate  should  not 
cause  more  than  a  slightly  diminished  trans- 
parency. Water  which  has  been  shaken  with 
half  its  volume  of  Chloroform,  previously 
treated  with  sulphuric  acid  as  described  above, 
should  not  afford  more  than  a  slightly  dimin- 
ished transparency  with  solution  of  silver  nitrate. 
( The  foregoing  four  tests  indicate  absence  from 
the  Chloroform  of  products  of  its  decomposi- 
tion.) It  evaporates  without  residue  (absence 
of  fixed  matter)."  Br.  These  tests  imply  the 
presence  of  but  a  minute  proportion  of  alcohol, 
and  the  total  absence  of  chlorine  and  those 
volatile  and  empyreumatic  substances  which  con- 
stitute the  most  injurious  impurities  of  chloro- 
form. A  heat  that  would  be  felt  through  the 
bottle,  on  the  admixture  of  sulphuric  acid  with 
chloroform  would  evince  the  presence  of  too 
much  alcohol  or  water.  The  want  of  discolora- 
tion from  the  contact  of  the  two  liquids  shows 
the  absence  of  empyreumatic  oily  matter.  A 
color  bordering  on  that  of  sherry  wine  would 
imply  an  objectionable  amount  of  impurities. 
The  volatile  impurities  are  less  volatile  than 
chloroform,  and  would  consequently  be  the  last 
to  escape  on  the  evaporation  of  the  liquid. 
Impure  Chloroform,  therefore,  leaves  a  foreign 
odor  behind  it  when  allowed  to  evaporate  from 
the  hand,  and  especially  when  from  a  porcelain 
plate,  in  the  amount  and  manner  indicated;  and 
if  a  specimen  stand  this  test  well,  it  may  be  con- 
sidered as  free  from  noxious  volatile  impurity. 
The  slight  foreign  aroma  without  pungency, 
which  is  given  out  under  these  circumstances, 
is  of  no  injurious  significance.  It  is  stated 
that  chloroform  made  from  chloral  may  be 
distinguished  from  other  chloroform  by  its 
remaining  colorless  when  the  sulphuric  acid 
test  is  employed,  and  by  its  leaving  no  aromatic 
residue  when  evaporated,  evidences  of  its  abso- 
lute purity.  It  has  been  claimed  that  this 
chloral  chloi'oform  does  not  undergo  decomposi- 
tion, but  this  has  been  proved  not  to  be  correct. 
(A.  J.  P.,  xlii.  409.) 

Uses. — Chloroform,  when  applied  locally,  is 
very  irritant  and  produces  decided  pain,  which 
may  be  followed  by  some  numbness  and  local 
anaesthesia.  If  the  chloroform  be  prevented 
from  evaporating,  its  prolonged  contact  with 
the  skin  is  apt  to  produce  blistering.  Taken 
internally,  it  is  absorbed  and  acts  upon  the 
general  system.  The  rapidity  of  its  absorption, 
and,  to  some  extent,  its  general  effects,  depend 
upon  the  method  in  which  it  is  administered. 
It  is  commonly  exhibited  by  the  mouth  or  by 
inhalation.  Taken  into  the  stomach  in  doses  of 
about  five  minims  (0.3  Cc),  it  induces  only 
gastric  symptoms,  chiefly  due  to  its  irritant 
properties;  but  when  there  is  excessive  flatu- 
lence, colic,  or  gastralgia,  it  not  only  causes  an 
increased  peristalsis  and  expulsion  of  any  flatus 
present,  but  evinces  a  distinct  local  narcotic 
influence  by  quieting  pain  and  spasm.  Taken 
in  doses  of  1  to  2  fluidrachms  (3.75  to  7.5  Cc), 
it  produces  a  narcotism  similar  to  that  seen 
when  it  is  administered  by  inhalation,  the  nar- 
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cotism,  however,  developing  and  passing  off 
much  more  slowly  than  in  the  latter  case. 
Chloroform  was  used  internally  in  asthma  and 
other  conditions  as  early  as  1832  by  Ives  of 
New  Haven  {Silliman's  Journ.,  xxi,  406,  407), 
and  subsequently  in  various  conditions  by 
several  European  physicians.  In  January, 
1832,  it  was  employed  by  Ives  by  inhalation 
(Silliman's  Journ.,  vol.  xxi,  40G),  but  it  was  not 
until  November,  1847,  that  Simpson  of  Edin- 
burgh brought  it  forward  as  more  agreeable, 
efficacious,  and  convenient  in  general  anasthesia 
than  ether.  The  subject  of  the  use  of  chloro- 
form as  an  anaesthetic  is  so  important  that  to 
be  of  practical  service  more  space  would  be 
required  for  its  discussion  than  can  be  afforded 
in  a  work  like  the  present,  and  it  need  only  be 
said  that  it  is  generally  considered  more  con- 
venient but  more  dangerous  than  ether.  For  a 
full  discussion  of  the  subject,  therefore,  the 
reader  is  referred  to  WoocY*  Tlt<  rapeutics  or  to 
special  treatises  on  ana-stheties. 

Locally,  chloroform  is  employed  a^  ■ 
prompt,  active  counter-irritant  and  narcotic  in 
neuralgia,  colic,  etc..  and  deep  injections  of  it 
in  the  neighborhood  of  painful  nerve  trunks 
have  been  practised  by  Roberts  Bartholow  with 
asserted  good   effects.      Fournic  has  found   that 

the  vapor  from  a  mixture  of  equal  measures  of 

glacial  acetic  acid  and  chloroform  is  even  more 
effectual,    as    a    local    ana-sthetic.    than    lliat    of 

pun'  chloroform,  producing  complete  ni- 
hility of  the  skin  in  five  minutes,  if  sp] 
from     a     bottle     heated     simply     by    the     hand. 

(/'.  ./.,  1882,  p.  386.)    Chloroform,  in  vapor,  may 

be   used  as  a   topical   application  to  the  rectum. 

Ehrenreicb  employed  it  with  success  in  /■ 

mus.  A  drachm  may  be  vaporized  by  the  heat 
of  warm  water,  bom  a  bottle,  fitted  with  a 
flexible  tube,  inserted  into  the  bowel.  Langea- 
beck  of  Berlin,  prefers  chloroform  to  tincture 
of  iodine  as  an  injection  for  the  radical  cure  of 
hydrocele  Chloroform  ointment  is  made  by 
adding  twenty  parts  of  chloroform  to  a  mixture 
of  ten  parts  of  white  wax  and  ninety  parts  of 
lard,  previously  melted  together,  and  allowing 
the  whole  to  cool. 

Chloroform  may  be  gelatinized  by  agitating 
it  with  an  equal  weight  of  white  of  egg  in  the 
cold.  In  three  hours  it  takes  the  gelatinous 
form.  A  stronger  preparation  may  be  made  by 
shaking  together,  in  a  bottle,  four  parts  of 
chloroform  and  one  of  white  of  egg,  and  placing 
the  mixture  in  water  at  60°  C.  (140°  F.).  In 
four  minutes  the  gelatinization  is  completed. 
Gelatinized  chloroform  may  be  applied  to  the 
skin,  spread  on  linen,  or  by  friction.  Syrup  of 
chloroform  may  be  made  by  adding  one  fluid- 
ounce  of  spirit  of  chloroform  to  fifteen  fluid- 
ounces  of  syrup. 

When  an  overdose  of  chloroform  is  taken  by 
the  mouth,  it  is  essential  to  empty  the  stomach 
by  the  pump  or  siphon  tube,  and  then  treat  the 
case  much  as  in  serious  narcosis  from  inhala- 
tion. In  a  case  of  suicide  by  swallowing  chloro- 
form, in  which  death  took  place  in  about  thirty- 


four  hours,  the  lining  membrane  of  the  larynx 
and  trachea  was  found  inflamed,  the  bronchi 
were  loaded  with  a  dirty-gray  purulent  fluid, 
the  lungs  were  inflamed  as  in  the  first  stage  of 
pneumonia,  and  the  brain  and  its  membranes 
congested;  but  these  morbid  appearances  are 
not  constant. 

In  relation  to  the  pi-eparations,  consisting  of 
chloroform  and  alcohol,  which  have  been  used 
under  the  name  of  "chloric  ether,"  the  reader 
is  referred  to  Spiritus  Chloroformi.* 

Dose,  of  chloroform,  five  to  fifteen  minims 
(0.3  to  0.9  Cc). 

Off.  Prep. — Aqua  Chloroformi,  U.  8.,  Br.  ; 
Collodium  Cantharidntum,  U.  S.;  Emulsum 
Chloroformi,  U.  B.j  Linimentum  Chloroformi, 
Spiritos  Chloroformi,  V.  8.,  Br.j 
Tinctura  Chloroformi  et  Morphinsc  CompositS, 
Br. 

CHONDRUS.  U.  S. 

CHONDRUS  [Irish  Mom] 

(sh6sr*dros) 

"The     dried      plant      of     ChondrtU     cris/ms 

(Linne)  Lyngbye  (Fam.  Gigartinacea)"  U.  S. 

CunMM,    Caragaben,    Fucua    Crlapua,    Plgwrack, 

Kliiccn.  Pearl  Mom;  Carragheen;  Carragaheen;  Car 

i  'od. ;  Mouaae  Marine  per 

i  arragmn,   P.  <i  :   [rl&ndlachea  Moos,   Perl- 

btnorpeltang,    a  :    Eruco    carageo,    Masco    <rir 

landH.    Poco    crlspo,    /'  :    Caragaen,    Musgo    marlno 

perlado,  Bp, 

Chondnu  crupu*,  Greville,  Alg.  Brit.  L29,  1. 
L5;     K.     <t      '/'.    305.     Sphcerococcus    cri 

lb,     /  ,/.  .(    erupus,  Linn.    -The Irish  mots, 
at  cc  u  it  is  frequently  called,  consists 

of  a  flat,  slender,  cartilaginous  frond,  from  two 
to  twelve  inches  in  length,  dilated  as  it  ascends 
until  it  becomes  two  or  three  lines  in  width, 
then  repeatedly  and  dichotomously  divided, 
with  linear  wediM-shapcd  segments,  and  more  of 
les^  curled  Up  so  as  to  diminish  the  apparent 
length.  The  capsules  are  somewhal  hemi- 
spherical, and  are  embedded  in  the  disk  of  the 
frond.  The  plant  grows  upon  rocks  and  stones 
on  the  coast  of  Europe,  and  is  especially 
abundant  on  the  southern  and  western  coasts 
of  Ireland,  where  it  is  collected.  It  is  also  a 
native  of  the  United  States,  and  is  said  to  be 
gathered  largely  on  the  southern  sea  coast  of 
Massachusetts,  where  it  is  partly  torn  from  the 
rocks  and  partly  collected  upon  the  beach,  on 

1  Chloroilync. — An  empirical  remedy  under  this  name 
was  first  used  in  London,  hut  is  now  in  some  of  Its 
imitations  verv  largely  employed  In  various  parts 
of  the  world.  *  Many  formulas  are  extant.  The  fol- 
lowing has  been  extensively  used  In  Philadelphia. 
Morphine  hydrochloride  8  grains,  water,  hydrochloric 
acid,  each  30  minims,  chloroform  00  minima,  tincture 
of  cannabis  indica  1  fluldrachm.  hydrocyanic  acid.  V. 
S.  I'..  12  minims,  alcohol  half  a  fluidounce,  oil  of  pep- 
permint 2  minims,  oleoresin  of  capsicum  1  minim. 
The  morphine  hydrochloride  and  water  are  heated 
in  a  flask  with  the  hydrochloric  acid  until  a  clear 
solution  is  produced,  then  the  other  ingredients  are 
mixed  together,  and  when  the  first  solution  is  cola 
the  mixture  added  to  it.  This  is  a  dangerous  rem- 
edy, and  should  be  used  with  great  care  in  three-  to 
ten-drop  doses  for  an  adult.  (See  Tinctura  Chloro- 
formi ct  Morphinw  Composita.) 
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which  it  is  thrown  up  during  storms.  It  is 
prepared  for  market  by  spreading  it  out  high 
on  the  beach,  to  dry  and  bleach  in  the  sun. 
(Aug.  P.  Melzar,  Proc.  A.  Ph.  A.,  1860.)  Tor 
elaborate  accounts  of  the  plant,  of  its  distribu- 
tion on  the  sea  coast  of  Massachusetts,  and  of 
the  mode  of  gathering  and  curing,  see  U.  S. 
Agricultural  Report,  1866;  also  A.  J.  P.,  1868, 
417;  1895,  596;  1899,  483.  Henry  Kraemer 
witnessed  the  methods  pursued  on  the  Massa- 
chusetts coast  in  the  collection  of  Irish  moss  at 
Scituate,  which  appears  to  be  a  particularly 
favorable  situation.  The  season  for  collection 
begins  late  in  May  and  continues  to  September, 
June  and  July  being  the  best  months.  The  moss 
at  present  is  only  found  on  rocks  that  are  from 
15  to  20  feet  below  the  tide,  hence  women  no 
longer  engage  in  its  collection.  The  men  go  out 
in  their  sail  boats  or  dories  at  half  tide,  and 
come  in  at  half  flood.  With  their  long  rakes 
they  scrape  the  moss  off  the  rocks,  collecting 
thus  about  50  pounds  to  the  boat,  the  total 
for  the  season  at  Scituate  being  about  10,000 
pounds.  The  moss  is  spread  out  on  the  high 
beach  for  a  week  or  so,  the  action  of  the  sun 
and  dew  bleaching  it.  It  is  then  enclosed  in 
hogsheads,  in  which  it  is  again  saturated  with 
sea  water  by  rolling  them  in  the  marshes ;  after 
which  it  is  again  spread  out  and  subjected  to 
the  bleaching  process,  this  alternate  treatment 
being  repeated  four  or  five  times,  until  the  pro- 
duct is  of  a  yellowish  or  white  color.  The  final 
drying  is  done  in  barns,  where  the  moss  is 
stored  until  it  is  packed  in  100  lb.  barrels  at 
the  end  of  the  season.  In  the  course  of  his 
journey  he  had  opportunity  to  observe  the 
Chondrus  growing  and  gathered  in  different 
localities  along  the  coast,  and  found  it  to  con- 
sist chiefly,  if  not  entirely,  of  Chondrus  crispus. 
While  it  is  stated  in  Dr.  Farlin's  "  The  Marine 
Alga?  of  New  England "  that  the  closely  re- 
sembling Gigartina  mamillosa  is  common  from 
Boston  northward,  Kraemer  is  inclined  to  be- 
lieve that  Chondrus  crispus  (L.),  Lyngbye,  is 
practically  the  only  source  of  the  American 
druff.  (See  Proc.  Penn.  Pharm.  Assoc,  1899, 
113-116.) 

Gigartina  mamillosa,  Ag.,  Phycologia  Britan- 
nica,  PL  199,  resembles  the  true  Irish  moss,  and, 
growing  with  it  upon  the  rocks,  is  often  gath- 
ered with  it.  It  can,  however,  be  at  once  dis- 
tinguished by  the  numerous  papilla?  which  cover 
the  surface  and  margins  of  the  fronds  and  bear 
the  fruit  (cystocarps).  In  chemical  and  medic- 
inal properties  it  is  probably  identical  with 
C.  crispus. 

Irish  moss  when  collected  is  washed  and  dried. 
It  is  probably  sometimes  bleached  by  the  use 
of  potassium  permanganate  and  sodium  thio- 
sulphate  by  the  same  process  as  that  used  for 
bleaching  sponge.  Herr  Schack  was  led  to  sus- 
pect this  through  discovering  the  presence  of 
sulphurous  acid  in  a  German  specimen.  (Ph. 
Ztg.,  1886,  p.  87.)  In  the  fresh  state  it  is  of 
a  purplish  color,  but,  as  found  in  the  shops,  is 
yellowish  or  yellowish  white,  with  occasionally 


purplish  portions.  It  is  officially  described  as 
"  usually  in  light  yellow  or  yellowish-white 
matted  masses ;  the  plant  consisting  of  a  slender, 
somewhat  flattened  base  about  one-half  the 
length  of  the  entire  frond,  which  after  repeated 
forking  terminates  in  a  number  of  palmately 
branching,  somewhat  enlarged,  commonly  emar- 
ginate  or  two-lobed  segments;  translucent, 
sometimes  with  fruit  bodies  embedded  near 
the  apex  of  the  segments;  somewhat  cartilagi- 
nous; having  a  slight  sea- weed  odor,  and 
a  mucilaginous  somewhat  saline  taste.  One 
part  of  Chondrus  boiled  for  ten  minutes  with 
30  parts  of  water  yields  a  solution  which  ge- 
latinizes on  cooling,  and  is  not  colored  blue 
by  iodine  T.S."  U.  S.  It  swells  in  cold  water, 
but  does  not  dissolve.  Boiling  water  dissolves 
a  large  proportion  of  it,  and  the  solution,  if 
sufficiently  concentrated,  gelatinizes  on  cooling. 
Herberger  found  79.1  per  cent,  of  pectin,  and 
9.5  of  mucus,  with  fatty  matter,  free  acids, 
chlorides,  etc.,  but  neither  iodine  nor  bromine. 
Dupasquier  discovered  in  it  both  of  these 
elements,  which  had  generally  escaped  attention 
in  consequence  of  their  reaction,  as  soon  as 
liberated,  upon  the  sodium  sulphide  resulting 
from  the  decomposition  of  the  sodium  sulphate 
of  the  moss  when  charred.  (J.  P.  C,  3e  ser., 
iii.  113.)  The  analysis  made  by  Church  in  1877 
gave:  mucilage,  55.4;  water,  18.8;  mineral 
matter,  14.2;  albuminoids,  9.4;  and  cellulose, 
2.2  per  cent.  The  pectin  Pereira  thought 
peculiar,  and  proposed  to  call  it  carrageenin. 

It  is  distinguished  from  gum  by  affording, 
when  dissolved  in  water,  no  precipitate  with  al- 
cohol; from  starch,  by  not  becoming  blue  with 
tincture  of  iodine;  from  pectin,  by  yielding  no 
precipitate  with  lead  acetate  and  no  mucic  acid 
by  the  action  of  nitric  acid.  Ch.  Blondeau  gives 
the  name  of  goemine  to  a  substance  obtained  by 
boiling  carrageen  (goemon,  Fr.)  for  several 
hours  in  distilled  water,  and  pi-ecipitating  the 
mucilaginous  liquid  by  alcohol.  Fliickiger,  who 
analyzed  this  mucilage  with  care,  found  in  it 
no  sulphur,  and  only  0.88  per  cent,  of  nitrogen. 
The  drug  itself  yielded  not  more  than  1.012  per 
cent,  of  nitrogen.  (Pharmacographia,  2d  ed., 
748.)  Haedicke,  Bauer,  and  Tollens  obtained, 
on  extraction  with  water  containing  0.6  per  cent, 
of  sulphuric  acid,  and  further  purification  by 
alcohol,  a  small  quantity  of  a  crystalline  com- 
pound which  resembles  galactose  in  its  composi- 
tion, in  its  action  on  polarized  light,  and  in  its 
behavior  with  nitric  acid.  On  oxidation  with 
nitric  acid,  the  dry  moss  yields  from  21.6  to 
22.2  per  cent,  of  niucic  acid.  Carrageenin  is 
said  to  have  been  used  as  a  substitute  for 
acacia,  under  the  name  of  imitation  gum  arabic; 
the  latter  occurs  in  three  forms,  white,  light 
yellow,  and  yellow.  They  all  have  similar 
properties,  swelling  up  like  tragacanth  when 
mixed  with  cold  water,  but  not  forming  a  clear 
solution  unless  the  mixture  be  boiled,  in  this 
latter  respect  differing  from  tragacanth  or 
albumen ;  iodine  does  not  give  a  blue  color,  and 
alcohol  does  not  precipitate  the  solution,  even 
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when  50  per  cent,  of  it  is  added.  It  has  mild 
adhesive  properties.  (E.  C.  Federer,  Ph.  Era, 
1887,  146.)  The  mucilage  of  Irish  moss  has 
come  into  considerable  use  as  an  emulsifying 
agent.  (Proc.  A.  Ph.  A.,  1887;  A.  J.  P.,  1888, 
170.) 

Uses. — Chondrus  is  nutritive  and  demulcent, 
and,  being  easy  of  digestion  and  not  unpleasant 
to  the  taste,  forms  a  useful  article  of  diet  in  cases 
in  which  the  farinaceous  preparations,  such  as 
tapioca,  sago,  barley,  etc.,  are  usually  employed. 
It  has  been  particularly  recommended  in  chronic 
pectoral  affections,  scrofulous  complaints,  d 
tery,  diarrhma,  and  disorders  of  the  kidneys  and 
bladder.  It  may  be  used  in  the  form  of  decoc- 
tion, made  by  boiling  a  pint  and  a  halt  of  water 
with  half  an  ounce  of  the  moss  down  to  a  pint. 
Sugar  and  lemon  juice  may  usually  be  added 
to  improve  the  tlavor.  Milk  may  be  substituted 
for  water  when  a  more  nutritious  preparation 
nired.  It  is  recommended  to  macerate  the 
moss  for  about  ten  minutes  in  cold  water  before 
submitting  it  to  decoction.  Any  unpleasant 
tlavor  that  it  may  have  ac<|iiircd  from  the  con- 
tact witli  foreign  substances  is  thus  removed. 

DoM,  four  drachms    (16  Cm.  I. 

CHROMII  TRIOXIDUM.  U.  S.  (Br.) 

CHROMIUM   TRIOXIDE     Acidum  Chromicum.  Pharm. 
1890.    Chromic  Acid.  Chromic  Anhydride] 

nhro'ini  i    tn  <>\\  Iftm) 

Cr(>3  =  09.34 

"It  should  contain  not  less  than  00  percent. 
of  pure  Chromium  Triozide  (chromic  acid 
anhydride).  It  should  he  kept  in  glass-stop- 
pered bottles,  and  greet  caution  should  be  ob- 
served to  avoid  bringing  it  in  contact  with 
Organic    Bubstanfies,    such    as   cork,    tannic    acid, 

sugar,  alcohol,  collodion,  etc,  as  lerioni  acci- 
dents are  liable  to  result.*'  I'.  S.  "  Chromic 
Anhydride.  CrOa.  commonly  termed  chromic 
acid,  is  produced  by  the  interaction  o£  sulphuric 
acid  and  potassium  bichromate."    lir. 

Acidum  Chromicum,  lir.,  Chromic  Acid.  Anhydrous 
Chromic  Acid:  Aclde  Chromlque  criKtallise,  Fr.  Cod.; 
Acidum  Chromicum,  P.  (»'. ;  Cnromsaure,  <;.:  Anidrlde 
cromica,    Acido    cromico,    It. ;    Acido    cromlco,    8p. 

This  is  not  a  true  acid,  but  an  acid  anhydride. 
It  may  be  obtained  by  the  process  official  in  the 
former  British  Pharmacopoeia:  °  Bichromate  of 
Potassium,  30  ounces  (av.) ;  Sulphuric  Acid, 
57  fluidounces  (Imp.  meas.)  ;  Distilled  Water, 
a  sufficiency.  Dissolve  the  bichromate  of  potas- 
sium in  a  mixture  of  50  fluidounces  (Imp. 
meas.)  of  the  water  and  42  fluidounces  (Imp. 
meas.)  of  the  acid.  Set  aside  for  twelve  hours, 
and  decant  the  liquor  from  the  crystals  of  acid 
sulphate  of  potassium  that  have  separated. 
Heat  the  liquor  to  about  185°  F.  (85°  C),  and 
add  the  remainder  of  the  acid,  and  water  suffi- 
cient to  just  redissolve  any  crystals  of  chromic 
acid  that  may  have  been  formed.  Allow  to  cool, 
collect  and  drain  the  crystals,  and  dry  them  on 


porous  tiles  at  a  temperature  not  exceeding 
100°  F.  (37.8°  C.)  in  an  air-bath.  From  the 
mother  liquor  more  crystals  may  be  obtained  on 
evaporation."   Br.  1885. 

This  process  yields  crystals  which  are  more 
or  less  contaminated  with  sulphuric  acid.  Vul- 
pius  (A.  Pharm.,  1886,  p.  964)  shows  that  com- 
mercial chromium  trioxide  sometimes  contains 
as  much  as  7  per  cent,  of  sulphuric  acid,  and 
that  pure  chromium  trioxide  is  not  scarlet  in 
color,  but  dark  brown-red  and  steel-glistening, 
and  not  deliquescent  in  ordinary  air. 

The  best  yield  of  pure  crystals  is  said  to  be 
according  to  the  method  of  Zettnow  (Pogg. 
Ann.,  cxliii.  471).  in  which  300  Qm.  of  potas- 
sium dichromate  are  mixed  with  500  Cc.  of 
water,  and  420  Cc.  of  concentrated  sulphuric 
acid  added,  and  the  mixture  allowed  to  stand 
for  twelve  hours  in  order  that  the  acid  potas- 
sium sulphate  mav  crystallise  out.  The  mother 
liquor  is  then  heated  to  from  80°  to  90°  C,  and 
150  Cc.  of  sulphuric  acid  added,  together  with 
enough  water  to  dissolve  the  crystals  of  tri- 
oxide which  at  firs!  separate  out.  After  stand- 
ing for  twelve  hours  the  liquid  is  poured  off 
from  the  crystals  which  have  separated,  and  a 
second  and  a  third  crop  may  be  obtained  by  con- 
centration. The  crystals,  having  been  drained 
upon  a  porous  plate  and  washed  with  pure 
nitric  acid.  ip.  gr.  1.46,  are  dried  in  a  cur- 
rent of  warm  aw.  For  a  method  by  Duviller, 
in  which  barium  eliminate  is  treated  by  nitric 
acid,  and  chromium  trioxide  crystallized  out  of 
the  mother   liquor,  see  A.  ./.   /'.,   1873,   p.  23. 

Properties.  ( 'hromiiim  trioxide,  as  ordinarily 
in  commerce,  is  in  the  form  of  anhydrous, 
acicular  crystals,  of  a  brilliant  crimson  red  color 
and  an  acid  metallic  taste,  deliquescent,  and 
very  soluble  in  water,  forming  an  orange-red 
solution;  but  according  to  Kebler  there  may 
also  be  found  in  commerce  an  impure  "chromic 
acid  "  made  by  mixing  a  solution  of  sodium 
dichromate  with  sulphuric  acid  and  drying  the 
product;  it  sometimes  contains  60  per  cent,  of 

acid  sodium  sulphate  (,1m.  Drug.,  1901,  344). 
The  requirements  of  the  U.  S.  Pharmacopoeia 
(8th  Rev.)  are  that  even  traces  of  sulphuric 
acid  shall  be  absent,  and  that  the  color  of  the 
crystals  be  not  scarlet.  "  Small,  needle-shaped 
crystals  or  rhombic  prisms,  of  a  dark  purplish- 
red  color  and  metallic  lustre;  odorless;  destruc- 
tive to  animal  and  vegetable  tissues ;  deliquescent 
in  moist  air.  Very  soluble  in  water,  forming  an 
orange-red  solution.  When  brought  in  contact 
with  alcohol,  ether,  glycerin,  and  other  organic 
solvents,  decomposition  takes  place,  sometimes 
with  dangerous  violence.  When  Chromium  Tri- 
oxide is  heated,  its  color  darkens,  and  finally 
becomes  black,  but  it  is  restored  on  cooling. 
At  192°  to  193°  C.  (377.6°  to  379.4°  F.)  it 
fuses  to  a  reddish-brown  liquid,  which,  on  cool- 
ing, forms  a  dark  red,  brittle  mass  (often  en- 
closing cavities  filled  with  crystals),  furnishing 
a  scarlet  powder.  Above  250°  C.  (482°  F.)  it 
begins  to  decompose  into  green  chromic  oxide 
and  free  oxygen,  and,  after  protracted  heating, 
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leaves  a  residue  of  pure  chromic  oxide,  which 
should  yield  nothing  soluble  in  water.  When 
warmed  with  hydrochloric  acid,  chlorine  is 
evolved."  U.  S.  It  is  very  soluble  in  water  and 
in  ether.  Warmed  with  hydrochloric  acid,  chlo- 
rine is  evolved.  Mixed  with  cold  alcohol 
(90  per  cent.),  aldehyde  is  produced,  and  a 
green  residue  remains.  If  placed  in  contact 
with  relatively  small  proportions  of  either 
alcohol  (90  per  cent.),  ether,  glycerin,  or  some 
other  organic  matters,  sudden  combustion  or  ex- 
plosion may  ensue.  1  gramme  dissolved  in  50 
cubic  centimetres  of  water  and  acidulated  with 
hydrochloric  acid  should  afford  only  a  slight 
opalescence  with  solution  of  barium  chloride 
(absence  of  more  than  traces  of  sulphates)."  Br. 
Chromium  trioxide  at  a  heat  above  the  melting 
point,  gives  off  half  its  oxygen,  and  is  con- 
verted into  the  green  sesquioxide,  Cr203. 

It  is  a  powerful  oxidizing  and  bleaching  agent, 
and  gives  up  its  oxygen  with  great  facility  to 
organic  matter.  The  oxidation  of  weaker  alco- 
hol is  attended  with  the  production  of  aldehyde, 
recognized  by  the  odor ;  that  of  stronger  alcohol, 
by  inflaming.  "A  solution  of  1  Gm.  of  Chro- 
mium Trioxide  in  100  Cc.  of  water,  previously 
acidulated  with  a  few  Cc.  of  hydrochloric  acid, 
should  not  be  rendered  turbid  on  the  addition 
of  1  Cc.  of  barium  chloride  T.S.  (absence  of 
sulphuric  acid).  If  1  Gm.  of  Chromium  Tri- 
oxide be  dissolved  in  100  Cc.  of  water,  then 
8.3  Cc.  (8.28  Cc.)  of  this  solution,  when  meas- 
ured into  a  glass-stoppered  bottle  (of  about 
200  Cc.  capacity),  mixed  with  2  Cc.  of  hydro- 
chloric acid  and  about  1  Gm.  of  potassium 
iodide,  after  securely  closing  and  shaking  for  a 
few  minutes,  should  require,  after  diluting 
with  100  Cc.  of  water  and  adding  5  Cc.  of 
starch  T.S.,  not  less  than  22.5  Cc.  of  tenth- 
normal sodium  thiosulphate  V.S.  to  change  the 
deep  blue  color  to  a  light  green  (each  Cc.  of 
the  tenth-normal  sodium  thiosulphate  V.S.  in- 
dicating 4  percent,  of  pure  Chromium  Tri- 
oxide)."  U.  S. 

Uses. — As  a  germicide  chromium  trioxide  is 
asserted  by  John  Dougal  (L.  L.,  Dec.  16, 
1871),  to  surpass  even  phenol.  A  piece  of 
fresh  beef  immersed  in  a  solution  of  chromium 
trioxide  containing  only  1  part  in  2000  of 
water  became  in  two  days  quite  black,  in  six 
as  hard  as  wood,  and  at  the  end  of  three  months 
remained  perfectly  free  from  mould  or  taint. 
It  is  a  powerful  coagulant  of  albumin,  being, 
according  to  Dougal,  10  times  stronger  than 
phenol,  15  times  stronger  than  nitric  acid,  and 
20  times  stronger  than  corrosive  sublimate.  It 
is,  therefore,  one  of  the  best  tests  for  albumin. 
Besides  coagulating  albuminous  substances,  it 
oxidizes  decaying  organic  matter,  combines 
with  and  neutralizes  the  escaping  ammonia,  and 
decomposes  the  hydrogen  sulphide,  reducing  it 
to  water  and  free  sulphur.  Chromium  trioxide 
is  used  medicinally  principally  as  an  escharotic, 
in  which  capacity  it  acts  by  rapidly  oxidizing 
and  thus  decomposing  the  tissues,  while  by  the 
loss  of  one-half   its  oxygen   it   is  itself  con- 


verted into  the  inert  sesquioxide.  It  was  first 
employed  as  a  caustic  by  Sigmund  of  Vienna, 
on  the  recommendation  of  Heller.  Used  in  sub- 
stance, made  into  a  paste  with  water,  its  action 
is  not  only  exceedingly  slow  and  gradual,  but 
deeply  penetrating.  In  saturated  solution  its 
action  is  less  penetrating  and  less  gradual.  By 
using  a  solution  more  or  less  dilute,  the  effect 
may  be  graduated  according  to  the  degree 
desired. 

It  has  been  much  used  for  the  destruction  of 
warts,  condylomata,  and  various  superficial 
growths  or  tumors,  but  caution  is  necessary,  as 
it  may  give  rise  to  a  deep  slough  if  too  largely 
applied,  and,  according  to  Gubler,  patients  have 
been  poisoned,  through  absorption,  by  its  too 
extensive  application.  (Ed.  M.  J.,  Sept.  1871, 
p.  281.)  The  occasional  use  of  a  five  per 
cent,  solution  of  chromium  trioxide  has  been 
found  in  Prussia  very  useful  in  the  treatment 
of  sweating  or  tender  feet,  amongst  the  sol- 
diery. Care  should  be  taken  not  to  prescribe 
chromium  trioxide  in  combination  with  glycerin, 
or  any  substance  which  will  cause  it  to  part 
rapidly  with  its  oxygen;  a  compounded  pre- 
scription containing  8  grains  of  chromium  tri- 
oxide and  1  drachm  of  glycerin  exploded  vio- 
lently. (Zeit.  Oest.  Apoth.  Ver.,  June  1,  1875.) 
It  is  best  to  use  a  simple  aqueous  solution. 

Dose,  of  chromium  trioxide,  should  not  exceed 
one-fourth  of  a  grain  (0.016  Gm.).  It  is  very 
rarely,  if  ever,  used  internally. 

Off.  Prep. — Liquor  Acidi  Chromici,  Br. 

CHRYSAROBINUM.  U.  S.,  Br. 

CHRYSAROBIN 

( phrys-a-ro-bl'num ) 

CsoHjwO?  =  494.46 

"A  neutral  principle  extracted  from  Goa 
Powder,  a  substance  found  deposited  in  the 
wood  of  Vouacapoua  Araroba  (Aguiar)  Druce 
(Fam.  Leguminosce) .  Chrysarobin  should  be 
preserved  in  amber-colored,  glass-stoppered 
vials."  U.  S.  "A  substance  obtained  from 
Araroba  by  extracting  with  hot  chloroform, 
evaporating  to  dryness,  and  powdering.  It 
consists  chiefly  of  a  definite  chemical  substance 
also  known  as  chrysarobin,  but  contains  a 
varying  proportion  of  chrysophanie  acid."  Br. 

Chrysaroblne,  Fr. ;  Chrysarobinum,  P.  G. ;  Chrysaro- 
bin, G.;  Crisarobina,  It. 

The  definition  of  chrysarobin  given  by  the 
U.  S.  Pharmacopoeia  makes  it  somewhat  doubt- 
ful what  is  intended,  but  the  statement  of 
properties  and  characteristics  has  led  us  to  con- 
sider the  name  as  synonymous  with  that  of 
chrysarobin  of  the  British  Pharmacopoeia, 
which  authority  very  properly  recognizes  under 
distinct  headings  Crude  Chrysarobin  (Goa 
Powder  or  Araroba)  and  the  Purified  Chrysaro- 
bin.   (See  Araroba,  p.  187.) 

Properties. — "A  pale  orange-yellow,  micro- 
crystalline  powder,  tasteless,  odorless,  and  irri- 


( 


336 


Chrysarobinum. — Cimicifuga. 


PART  I. 


tating  to  the  mucous  membrane.  Specific 
gravity :  0.920  to  0.922.  Soluble  in  4812  parts 
of  water,  308  parts  of  alcohol,  25  parts  of  ben- 
zene, 18  parts  of  chloroform,  114  parts  of 
ether,  30  parts  of  amyl  alcohol,  and  230  parts 
of  carbon  disulphide  at  25°  C.  (77°  F.) ;  soluble 
in  2170  parts  of  water  at  80°  C.  (176°  F.),  and 
in  275  parts  of  alcohol  at  60°  C.  (140°  F.) ; 
soluble  in  dilute  or  concentrated  solutions  of 
potassium  hydroxide,  forming  a  red-colored 
liquid,  with  green  fluorescence.  Chrysarobin, 
when  heated,  contracts  and  forms  a  dark  mass 
at  148°  C.  (298.4°  P.),  and  melts  at  157°  C. 
(314.6°  F.).  When  ignited  it  is  partly  sublimed 
and  finally  entirely  consumed.  In  sulphuric 
acid  it  dissolves,  forming  a  deep  red  solution. 
On  pouring  this  liquid  into  water,  Chrvsarobin 
is  deposited  uncbanged.  On  mixing  0.001  Gm. 
of  Chrysarobin  with  2  drops  of  fuming  nitric 
acid,  a  red-colored  mixture  is  produced,  which 
turns  violet  on  the  addition  of  a  few  drops  of 
ammonia  water  (distinction  from  chrysophanic 
acid,  which  produces  a  yellow-colored  liquid). 
On  shaking  Chrvsarobin  with  lime  water  for  a 
few  minutes,  the  liquid  acquires  a  violet  color 
(distinction  from  chrysophamc  acid,  which  J  pro- 
duces a  yellow-colored  liquid.)  On  adding  a 
crystal  of  potassium  dichromate  to  a  solution 
of  Chrysarohin  in  sulphuric  acid,  the  red  color 
is  changed  at  first  to  green,  then  to  purple,  and 
finally  to  brown."  U.  8.  The  British  Phanna- 
coposia  requires  that  ehxyaarobin  shall  !>■ 

tirelv  soluble  in  hot  chloroform,  almost  entirely 
soluble  in  hot  alcohol  (90  per  cent.),  and  that 
it  shall  partially  dissolve  in  a  solution  of  potas- 
sium hydroxide  with  the  production  of  a  deep 
reddish-brown  color,  and  shall,  when  incinerated, 
not  leave  more  than  1  per  cent,  of  ash.  ( See 
P.  /.,  IS'1'2,  543.)  Chrvsarobin  in  alkaline  solu- 
tion   takes    up    oxygen    readily,    even    from    the 

air,  and  changes  into  chrysopnania  acid  accord- 
ing to  the  reaction  : 

CaoHseO?  +  40  =  3HaO  +  2Ci6lho(>4 
The   difference   in    physical    properties   between 

chrvsarobin  and  chrysophanic  acid  is  well 
described  by  Andouard.  (See  Proc.  A.  Ph. 
A.,  1895,  864.)  When  chrvsarobin  is  distilled 
with  zinc  dust  it  yields  nu  thyl-anlhracenc, 
C16H12.  Liebermann  has  since  established 
clearly  the  relationship  of  chrysarobin  to 
chrysophanic  acid,  as  the  latter  is  a  dioxymethyl- 
anthraquinone,  the  former  is  a  reduced  quinone. 
Hence  its  affinity  for  oxygen,  as  the  reduction 
products  of  the  quinone  class  almost  always 
tend  to  absorb  oxygen  and  again  go  back  to 
their  original  condition.  Liebermann,  in  ob- 
serving the  chemical  relationship  of  chryso- 
phanic acid  to  commercial  alizarine  and  pur- 
purine,  was  led  to  study  their  reduction  pro- 
ducts (or  leuco-compounds),  and  so  discovered 
a  class  known  as  anthrarobins,  having  medicinal 
properties  similar  to  chrysarobin.  (See  Anthra- 
robin,  Part  II.) 

Lenirobin,  made  by  the  action  of  acetic 
acid  on  chrysarobin,  and  described  as  a  te- 
tracetate,  and  Eurobin,  the  triacetate,  are  re- 


commended as  substitutes  for  chrysarobin,  hav- 
ing the  advantage  of  not  staining  linen  in- 
delibly. (M.  R.,  1898,  466.)i 

Uses. — When  taken  internally  in  sufficient 
amount,  chrysarobin  acts  as  a  decided  gastro- 
intestinal irritant,  producing  large,  very  watery, 
brownish  stools,  and  repeated  vomiting  without 
much  nausea;  it  has  however  failed  to  secure 
a  place  as  an  internal  remedy.  Chrysarobin 
has  long  been  used  in  South  America  and 
India  as  a  remedy  in  skin  diseases,  but  the 
attention  of  the  general  profession  was  first 
called  to  it  in  1S74  by  Sir  Joseph  Fayier. 
It  is  frequently  applied  in  psoriasis  and  very 
chrovit  ecu  nia,  by  being  rubbed  up  with  water 
into  a  dough,  which  is  spread  over  the  diseased 
spot  after  it  is  as  far  as  possible  freed  from 
scales  by  washing.  As  soon  as  the  dough  is  dry, 
it  should  be  covered  with  a  layer  of  collodion 
or  solution  of  gutta-percha,  and  the  whole 
allowed  to  remain  for  several  days,  when  it  is 
removed  by  washing  and  renewed.  In  using 
chrysarobin,  ears  must  be  observed  not  to  allow 
it  to  come  in  contact  with  the  clothes,  as  it 
leaves  an  indelible  stain.  It  is  at  present  em- 
ployed largely  in  the  preparation  of  chryso- 
phanic acid;  its  action  is  affirmed  to  differ 
from  that  of  chrysophanic  acid  and  to  be  largely 
the  result  of  its  strong  affinity  for  oxygen,  caus- 
ing it  to  act  as  a  reducing  agent.  In  hemor- 
rhoids, M.  S.  Kossohudskji  claims  to  obtain 
extraordinary  results.  Jlis  method  is  to  first 
wash  off  the  hemorrhoids  with  a  two  per  cent. 
solution  of  phenol  or  a  one  per  cent,  solution 
of  ereolin,  and  then,  after  thoroughly  drying 
them  with  absorbent  Cotton,  to  apply  two  or 
three  limes  daily  a  salve  composed  of  chrysaro- 
bin, 12  grains;  iodoform,  4J  grains;  extract  of 
belladonna,  9  grains;  vaseline,  .'i:'{  drachms.      In 

the  treatment  of  internal  hemorrhoids  he  em- 
ploys BUppOBitorieS  composed  of  chrysarobin, 
1}  grains;  iodoform,  W  of  a  grain;  extract  of 
belladonna,  \  of  a  grain;  cacao  butter,  30 
grains;  and  sufficient  glycerin  to  make  a  smooth 
mass.      Chrysarobin    is    rarely   used    internally. 

J)ose,  official,  one-half  grain   (0.032  Gm.). 

Off.  Prep. — Unguentum  Chrysarobini,  V.  S., 
Br. 

CIMICIFUGA.  U.  S.  (Br.) 

CIMICIFUOA  [Black  Cohosh,  Black  Snakeroot] 

(clm-j-clf'u-ga) 

"  The  dried  rhizome  and  roots  of  Cimicifuga 

racemosa     (Linne)     Nuttall     (Fam.    Ranuncu- 

lacecc. ) "    U.  S.     "  The  dried  rhizome  and  roots 

of  Cimicifuga  racemosa,  Ell."  Br. 

Cimicifuga;  Rhizoma,  Br.,  Actaeae  Racemosae  Radix  ; 
Bugwort,  Battletop;  Racine  d'Actee  a  Grappes,  Fr. ; 
Schwarze   Schlangenwurzel,    O. 

Cimicifuga  racemosa,  Torrey,  Flor.  219; 
Carson,  Illust.  of  Med.  Bot.,  i.  9,  pi.  3.— C.  scr- 

1  Under  the  name  of  Chrysarohin  oxldum,  Unna  has 
highly  recommended  in  eczema  a  5  to  10  per  cent, 
solution  of  a  substance  produced  by  the  action  of 
sodium  peroxide  upon  chrysarobin  suspended  In  boil- 
ing water. 
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pentaria,  Pursh,  Flor.  Am.  Sept.  p.  372. — 
Actcea  racemosa,  Willd.,  Sp .  Plant,  ii.  1139. — 
Macrotys  actceoides,  Raf. — Macrotys  racemosa, 
Eaton's  Manual,  p.  288;  B.  &  T.  8.— This  is  a 
tall  stately  plant,  having  a  perennial  root,  and 
a  simple  herbaceous  stem,  which  rises  from  four 
to  eight  feet  in  height.  The  leaves  are  large, 
and  ternately  decompound,  having  oblong-ovate 
leaflets,  incised  and  toothed  at  their  edges.  The 
flowers  are  small,  white,  and  disposed  in  a  long, 
terminal,  wand-like  raceme,  with  occasionally 
one  or  two  shorter  racemes  near  its  base.  The 
calyx  is  white,  four-leaved,  and  deciduous;  the 
petals  are  minute,  and  shorter  than  the  stamens ; 
the  pistil  consists  of  an  oval  ovary  and  sessile 
stigma.  The  fruit  is  an  ovoid  capsule  contain- 
ing numerous  flat  seeds.  The  plant  grows  in 
shady  or  rocky  woods  from  Canada  to  Florida, 
flowering  in  June  and  July. 

Properties. — The  dried  root  consists  of  a 
thick,  irregularly  bent  or  contorted  body  or  cau- 
dex,  from  one-third  of  an  inch  to  an  inch  in 
thickness,  often  several  inches  in  length,  fur- 
nished with  many  slender  radicles,  and  rendered 
exceedingly  rough  and  jagged  in  appearance  by 
the  remains  of  the  stems  of  successive  years, 
which  to  the  length  of  an  inch  or  more  are  fre- 
quently attached  to  the  root.1  It  is  officially 
described  as  follows :  "  Rhizome  horizontal  in 
growth,  2  to  15  Cm.  long,  1  to  2.5  Cm.  thick, 
with  numerous  thick,  erect  or  ascending 
branches  about  2.5  Cm.  long,  each  terminated 
by  a  deep,  cup-shaped  scar;  roots  numerous, 
brittle,  obtusely  quadrangular,  and  about  2  Mm. 
thick;  the  whole  brownish-black;  fracture  of 
rhizome  horny,  of  root  short,  the  rhizome  ex- 
hibiting a  rather  large  pith,  surrounded  by 
numerous  whitish,  radially  sublinear  xylem 
plates ;  bark  thin,  firm ;  the  roots  having  a 
thick  bark  and  usually  a  four-rayed  wood ;  odor 
slight  but  heavy;  taste  bitter  and  acrid."  U.  S. 
The  roots  "  exhibit  in  transverse  section  from 
three  to  five  wedge-shaped  wood-bundles,  sepa- 
rated by  as  many  broad  medullary  rays.  Both 
rhizome  and  roots  are  blackened  by  test-solution 
of  ferric  chloride  (presence  of  tannic  acid)." 
Br.  The  odor,  though  not  strong,  is  peculiar 
and  rather  disagreeable,  and  is  gradually  lost 
with  age.  The  root  yields  its  virtues  to  boil- 
ing water.  Tilghman  found  gum,  starch,  sugar, 
resin,  wax,  fatty  matter,  tannic  and  gallic  acids, 
a  black  coloring  matter,  a  green  coloring  matter, 
lignin,  and  salts  of  potassium,  calcium,  mag- 
nesium, and  iron.  (A.  J.  P.,  vi.)  It  no  doubt 
also  contains,  when  fresh,  a  volatile  principle, 
with  which  its  virtues  may  be  in  some  degree 
associated.  Davis  separated  by  distillation  a 
small  proportion  of  volatile  oil  having  decidedly 
the  peculiar  odor  of  the  root.  He  also  found 
albumen,  extractive,  and  silica.  The  sugar 
noticed  by  him  was  of  the  uncrystallizable 
variety,  and  the  resin  of  two  kinds,  one  soluble 
in  alcohol  but  not  in  ether,  the  other  soluble  in 

1  For  a  detailed  description  of  the  microscopic 
character  of  the  root,  see  A.  J.  P.,  1884,  460;  also 
1895,    121. 
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both  these  menstrua.  (J..  J.  P.,  xxxiii.)  A 
crystallizable  principle  has  been  obtained  by 
T.  Elwood  Conard  from  a  strong  tincture  of 
the  root  by  treating  with  solution  of  lead  sub- 
acetate,  which  precipitated  resin,  tannin,  and 
coloring  matters,  then  filtering,  and  precipitat- 
ing the  lead  by  hydrogen  sulphide  in  excess, 
and  allowing  the  tincture  to  evaporate  spon- 
taneously; and,  finally,  having  treated  the  resid- 
uary powder  with  petroleum  benzin,  after- 
wards washing  it  with  water,  dissolving  it  to 
saturation  in  strong  alcohol,  and  treating  the 
solution  with  alumina.  The  mixture  was  allowed 
to  evaporate  to  a  dry  mass,  which  was  nearly 
exhausted  with  alcohol.  The  solution,  being  al- 
lowed to  evaporate,  left  behind  a  crystalline 
mass,  somewhat  resembling  alum.  This  sub- 
stance has  little  taste,  on  account  of  its  extreme 
insolubility  in  the  saliva,  but  in  alcoholic  solu- 
tions has  very  strongly  the  acrid  taste  character- 
istic of  the  fresh  root.  The  crystals  are  very 
soluble  in  cold,  and  more  so  in  hot  alcohol, 
soluble  also  in  chloroform,  and  slightly  so  in 
ether.  They  are  fusible  and  inflammable.  They 
are  neutral,  possessing  neither  acid  nor  alkaline 
properties.  Their  effects  on  the  system  were  not 
determined.  (A.  J.  P.,  1871.)  L.  F.  Beach  (A. 
J.  P.,  1876)  obtained  from  commercial  resin  of 
cimicifuga  (the  so-called  cimicifugin  or  macro- 
tin)  a  crystalline  principle  by  Conard's  process. 
M.  S.  Falck  (A.  J.  P.,  1884)  found  in  the  juice 
of  the  fresh  plant  a  crystalline  principle  resem- 
bling the  principle  announced  by  Conard.  On 
the  other  hand,  neither  F.  H.  Trimble  (A.  J.  P., 
1878)  nor  Warder  and  Coblentz  were  able  to 
obtain  a  crystalline  principle,  while  C.  S.  Gal- 
lagher obtained  crystals  of  cane  sugar  from  the 
fluidextract.  (A.  J.  P.,  1887.)  In  view  of  these 
facts,  it  would  appear  that  the  active  principle 
is  a  resinous  amorphous  body.  (See  Drugs  and 
Medicines  of  North  America,  vol.  i.) 

Uses. — In  1831  cimicifuga  was  introduced  to 
the  notice  of  the  profession  by  Young.  In 
overdoses  it  is  said  to  cause  general  relaxation, 
vertigo,  tremors,  decided  reduction  of  the  pulse ; 
occasionally  it  causes  vomiting,  but  its  emetic 
action  is  never  violent,  and  is  probably  simply 
the  result  of  a  mild  gastric  irritation.  It  cer- 
tainly, in  large  doses,  produces  giddiness,  with 
intense  headache  and  prostration.  It  has  been 
found  by  R.  Hutchinson  to  cause  in  frogs  com- 
plete anaesthesia  by  a  direct  action  upon  the 
sensory  side  of  the  spinal  cord.  The  same 
observer  noted  that  toxic  doses  produce  in  mam- 
mals slowing  of  the  pulse  and  fall  of  the  arterial 
pressure,  results  which  appear  to  be  due  in  part 
to  a  direct  depressant  action  upon  the  hearts 
muscle  or  its  ganglia,  in  part  to  a  paralysis  of 
the  vasomotor  centre.  It  has  been  used  in  the 
past  in  rheumatism,  dropsy,  hysteria,  phthisis, 
and  various  other  affections,  but  at  present  is 
employed  almost  exclusively  in  the  treatment  of 
the  St.  Vitus's  Dance  of  childhood,  in  which  it 
is  an  efficient  remedy.  The  decoction  (1  ounce 
in  a  pint)  was  formerly  much  used  in  the  dose 
of  two  fluidounces  (60  Cc),  but  is  now  entirely 
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out  of  vogue.  The  dose  of  the  tincture  is  one 
or  two  fluidrachms  (3.75  to  7.5  Cc).  The 
fluidextract  is,  however,  the  best  preparation; 
dose,  from  one-half  to  one  fluidrachm  (1.8  to 
3.75  Cc.)  three  or  four  times  a  day  in  water. 
The  extract  is  efficient,  and  has  the  advantage 
that  it  can  be  administered  in  pilular  form  so 
as  to  be  practically  free  from  taste.  The 
practitioners  calling  themselves  eclectics  use, 
under  the  name  of  cimicifugin,  or  macrotin,  an 
impure  resin  obtained  by  precipitating  a  satu- 
rated tincture  of  the  root  with  water;  dose,  a 
grain  or  two  (0.065  to  0.13  Gm.).  (See  .V.  J. 
Med.  Rep.,  viii.  247.) 

Dose,  of  powdered  cimicifuga,  twenty  to  sixty 
grains  (1.3  to  3.!)  Gm.). 

Off.  Prep. — Extraction  Cimicifugae,  Lr.  8.  (from 
Fluidextract)  ;  Fluidextractum  Cimicifugae,  U.  8., 
Br.;  Tinctura  Cimicifuga?,   ('.   S.,  Br. 

CINCHONA.  U.   S. 

CINCHONA   [Peruvian  Bark] 

(cjn-pho'na) 

"The  dried  bark  of  Cinchona  l.» dgrriana 
Moens.   Cinchona   Caliaaya   Weddell,   Cinchona 

officinalis  Linne,  and  of  hybrids  of  these  with 
other  species  of  Cinchona  (Fain.  Rubiooeat).  It 
should  yield  not  less  than  5  percent,  of  total 
anhydrous  cinchona  alkaloids,  and  at  least  1 
percent,  of  anhydrous  ether-soluble  alkaloids 
when  assayed  by  the  process  given  below."  U.  S. 
(See  page  358.) 

Cinchona  l'lava>  Cortex  ;  Yellow  Cinchona  Hark. 
Cinchona  llava.  I  .  8.  1880,  fellow  Cinchona,  Callaaya 

Hark:  Cortex  China'  Callaaya,  Cortex  China"  Keglae  ; 
China  Regla ;  Kiinigschina.  Callsayarindc  (}.;  Quin- 
quina   |aune    royal,    Quinquina    Callaaya,    Wr.    Cod.; 

China  Rialla.   11.;  Quina  callsaya.  Qulna  amarllla.  Up. 

CINCHONA  RUBRA.   U.  S.    (Br.) 

RED   CINCHONA 

(cjn-cho'na    ru'bra) 

"  The  dried  bark  of  Cinchona  succirubra 
1'avon  (Fam.  Rubiacece),  or  of  its  hybrids, 
yielding  not  less  than  5  percent,  of  anhydrous 
cinchona  alkaloids  when  assayed  by  the  pn 
given  for  these  alkaloids  under  Cinchona."  U.  S. 
"  The  dried  bark  of  the  stem  and  branches  of 
cultivated  plants  of  Cinchona  succirubra,  Pavon. 
When  used  for  purposes  other  than  that  of 
obtaining  the  alkaloids  or  their  salts,  it  should 
yield  between  5  and  6  per  cent,  of  total  alka- 
loids, of  which  not  less  than  half  should  con- 
sist of  quinine  and  cinchonidine,  as  estimated 
by  the  following  methods."    Br.    (See  p.  358.) 

Cinchona?  Rubra?  Cortex,  Br. ;  Red  Cinchona  Bark; 
Cortex  China;  Ruber.  China  Rubra  ;  Red  Peruvian 
Bark ;  Red  Bark ;  Quinquina  rouge,  Fr. ;  Cortex 
China?.  P.  O. :  Chinarinde,  Rothe  Chinarinde,  O.  ; 
China  rossa,  It. ;  Quina  roja,  Sp. 

Botanical  History. 

Though  the  Peruvian  bark  was  introduced 
into  Europe  so  early  as  1640,  it  was  not  until  the 
year  1737  that  the  plant  producing  it  was  known 


to  naturalists.  In  that  year  La  Condamine, 
on  a  journey  from  Quito  to  Lima,  through  the 
province  of  Loxa,  had  an  opportunity  of 
examining  the  tree,  of  which,  upon  his  return, 
he  published  a  very  complete  description,  with 
plate,  under  the  name  Quinquina,  stating  that 
three  species  were  recognized.  (Mem.  Ac,  Paris, 
1738,  p.  226.)  Four  years  later,  Linne,  with? 
•  out  justification,  proposed  a  new  name,  Cin- 
chona, in  honor  of  the  Countess  of  Chinchon, 
who  first  made  the  bark  known  in  Europe. 
Although  the  original  name  has  been  adopted 
by  several  authors,  the  synonym  Cinchona 
appears  in  most  writings,  and  the  species  are  at 
present  arranged  under  that  name.  Under  the 
rules  of  nomenclature  adopted  at  the  Genoa  Con- 
-  in  August.  1892,  the  necessity  of  restoring 
the  name  Quinquina  is  avoided,  and  we  retain 
the  later  name  Cinchona.  Linne  recognized  but 
one  species,  which  he  called  C.  officinalis,  and 
this  continued  for  a  long  time  to  be  recognized 
by  the  Pharmacopoeias  as  the  only  source  of  the 
Peruvian  bark  of  commerce.  But  a  vast 
Dumber  of  plants  belonging  to  the  Linnaean 
genua  Cinchona  were  in  the  course  of  time,  dis- 
covered; and  the  list  became  at  length  so  un- 
wieldy and  heterogeneous  that  botanists  were 
compelled  to  distribute  the  species  into  several 
groups,  each  constituting  a  distinct  genus,  and 
all  associated  in  the  natural  family  of  Cin- 
chonaceae.  Seventy-three  of  those  which  may 
be  denominated  False  Cinchonas  have  been 
enumerated  by  Weddell.  The  botanical  char- 
acters distinguishing  the  true  Cinchonas  from 
the  related  groups,  according  to  the  classifica- 
tion of  Bent  ham  and  Hooker,  are  exhibited  in 
the  Following  table: 

Cin<h(,nc(r.  —  Corolla-lobes     valvate.     Imbricate,     or 
contorted.      Ovary  2 -celled,  ovules  very  many  in  each 
ci'll.      Fruit  capsular.     Seeds  numerous,  minute,  verti- 
cal   or   nscendinK.    peltate,    imbricate,    winged,    albumi- 
nous ;  radicle  almost  always  superior.    Trees  or  shrubs, 
the  stipules    (except   in    HillleiP)    entire. 
SuJitribe  I.     Eucinchone*—  Corolla  valvate. 
Subtribe  II.    HillikjB— Corolla  imbricated  or  contorted. 
I.      BUCINCHOK4L 
•Placenta?  adnate  to  the  middle  of  the  septum. 
•*  Placentae  ascending  or  erect  from  the  base  of  the 
septum. 

**•  Placenta?  pendulous  from  the  apex  of  the  cells. 

+  Capsule  septlcidal.  the  valves  occasionally  bind. 
ft  Capsule  almost   always   loculicidal. 

1.  Cinchona. — Panicles  terminal.  Corolla-lobes  pu- 
bescent on  the  margins.  Capsules  dehiscent  from  the 
base  upward.  , 

2.  Cascarilla. — Panicles  terminal.  Corolla-lobes 
papillose  on  the  margins.  Capsules  dehiscent  from 
the  top  downward. 

3.  Itemijia. — Panicles  or  racemes  axillary,  Inter- 
rupted. 

I.  Cinchona,  L. 
Calyx-tube  turbinate,  pubescent ;  limb  5-dentate, 
persistent.  Corolla  hypocraterlform,  pubescent,  the 
tube  terete  or  nearly  so,  the  limb  5-lobed,  spreading, 
smooth  within,  the  margin  pilose,  valvate.  Stamens 
.".  inserted  into  the  tube  of  the  corolla,  the  filaments 
short  or  elongated  ;  anthers  included,  or  the  apex 
exsert,  dorsifixed.  linear.  Disk  pulvlnate.  Ovary  2- 
celled :  style  slender,  the  branches  short,  obtuse, 
within  papillose,  inserted  or  sub-exsert.  Evergreen 
trees  or  shrubs,  the  branchlets  terete  or  4-angled. 
Leaves  opposite,  petiolate.  Stipules  Interpetlolar,  the 
base  glandular  within,  deciduous.  Flowers  white, 
purple,   or  flesh-colored,  fragrant. 

For  our  knowledge  of  these  plants  as  they  ex- 
isted naturally,  we  are  chiefly  indebted  to  the 
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following  botanists,  besides  La  Condamine,  of 
whom  we  have  before  spoken :  Joseph  de 
Jussieu,  who  in  the  year  1739,  explored  the 
country  about  Loxa,  and  gathered  specimens 
still  existing  in  the  cabinets  of  Europe;  Mutis, 
who  in  1772  discovered  Cinchona  trees  in  Co- 
lombia, and  afterwards,  aided  by  his  pupil, 
Zea,  made  further  investigations  and  discoveries 
in  the  same  region;  Ruiz  and  Pavon,  who  in 
1777  began  a  course  of  botanical  inquiries  in 
the  central  portions  of  Lower  Peru,  and  dis- 
covered several  new  species;  Humboldt  and 
Bonpland,  who  visited  several  of  the  Peruvian 
bark  districts,  and  published  the  results  of  their 
observations  after  1792;  Poppig,  who  travelled 
in  Peru  so  late  as  1832,  and  published  an  ac- 
count of  his  journey  about  the  year  1835 ;  Wed- 
dell,  whose  researches  in  Bolivia  are  so  well 
known  and  have  been  productive  of  valuable  in- 
formation in  relation  to  the  Calisaya  bark  and 
allied  species;  while  Karsten,  Caldas,  Martius, 
Ledger,  Markham,  and  other  intrepid  explorers 
have  in  later  times  largely  added  to  our  infor- 
mation. The  conclusions  concerning  the  re- 
lations of  the  many  forms,  based  upon  the  ob- 
servations and  collections  of  the  above-named 
travellers,  have  undergone  important  modifi- 
cations in  view  of  the  behavior  of  the  plants 
under  cultivation.  The  specific  classification 
of  the  Cinchonas  has  always  presented  great 
difficulties,  owing  to  the  different  relative  values 
ascribed  by  different  authors  to  the  several 
structural  characters.  Under  cultivation  it  has 
been  seen  that  these  characters  are  extremely 
variable,  owing  partly  to  the  natural  tendency 
of  the  species  to  develop  strongly  marked  varie- 
ties, and  partly  to  the  great  freedom  with 
which  they  hybridize.  While  these  tendencies 
have  been  stronger  in  the  cultivated  plants,  they 
have  evidently  not  been  wanting  in  a  state  of 
nature.  Thus  we  have  come  to  place  an  entirely 
new  estimate  upon  the  supposed  specific  charac- 
ters, and  modern  authors  have  been  led  to  deny 
specific  rank  to  many  of  the  formerly  accepted 
species.  The  extreme  view  is  that  of  Otto 
Kuntze,  who  recognizes  but  four  full  species. 
This  view  is  probably  shared  by  no  one,  but 
Kuntze's  general  conclusions  concerning  the 
great  extent  of  hybridization,  and  its  influence 
in  the  production  of  new  forms,  are  undoubtedly 
sound.1  Rusby's  studies  in  the  Bolivian  plan- 
tations led  him  independently  to  the  same  con- 
clusions. Any  specific  classification,  however 
carefully  worked  out,  must  be  considered  to 
some  extent  as  matter  of  opinion  merely. 

*  The  principal  sources  of  information  bearing  on 
this  phase  of  the  subject  are  the  several  reports  of 
the  plantations  in  Java.  India,  and  Jamaica.  How- 
ard's Quinology  of  the  East  Indian  Plantations,  Mark- 
ham's  Peruvian  Bark,  Kuntze's  Arten,  Hybriden  und 
Cultur  der  Ghininbaume,  Hooper  in  the  Pharmaco- 
graphia  Indica,  several  contributions  by  Trimen 
to  the  Tropical  Agriculturist,  and  Rusby  in  the 
Pharmaceutical  Record,  Oct.  1887.  The  literature 
f  tne  cinchona  hybrids  is  hopelessly  con- 
fused by  the  same  name  being  frequentlv  used  by 
different  authorities  for  the  different  hybrids  and  the 
one  hybrid  having  various  names.  Thus,  G.  robusta 
of  Trimen  is  known  in  Cevlon  as  C.  lanosa,  and  in 
the  Neilgherry  Hills  as  C.  magnifolia,  also  as  C. 
pubescens. 


Probably  the  most  satisfactory  classification 
is  that  of  Weddell,  revised  in  1870.  {Ann.  d. 
Set.  Nat.,  5th  series,  vols.  xi.  and  xii.)  Bentham 
and  Hooker,  in  the  Genera  Plantarum,  admit 
the  existence  of  about  36  species,  but  this  num- 
ber appears  entirely  too  large.  The  larger  num- 
ber of  the  species  no  longer  possess  more  than  a 
botanical  and  historical  interest,  as,  under  the 
changed  conditions  brought  about  by  cultivation, 
their  products  are  no  longer  collected  for  the 
market.  The  species  which  have  been  brought 
under  cultivation  for  commercial  purposes  are 
alone  named  in  the  following  list.  Even  this 
short  list  has  been  still  further  reduced  as 
experience  has  determined  the  few  species  and 
forms  which  can  be  most  profitably  cultivated. 
Hence  only  the  four  species  Nos.  I,  II,  V,  and 
VI  of  the  list,  which  with  their  hybrids  furnish 
almost  all  our  bark  at  the  present  day,  are  here 
described : 


I.  C.  officinalis, 

var.  Condaminea,  ") 

Bonplandia,    Wielding  crown  bark. 
"      crispa,  J 

I.   C.  succlrubra.      yielding  red  bark. 


III.  C.  pitayensis, 
C.  lancifolia, 
C.  cordifolia, 

IV.  C.  nitida, 

C.   micrantha, 
C.  peruviana, 
V.  C.  Calisaya, 
VI.  C.  Ledgeriana, 


■yielding  Colombian  bark. 

-yielding    gray    bark, 
yielding  yellow  bark. 


C.  Calisaya,  Weddell  (Hist.  Nat.  des  Quinquinas,  p. 
80,  t.  3). — Tree  tall,  usually  surpassing  those  about 
it,  the  trunk  often  more  than  2  feet  in  diameter. 
Leaves  petiolate,  the  blade  ovate-oblong  to  slightly 
obovate,  3  to  7  inches  long  by  1  to  3  inches  broad, 
obtuse,  the  base  acute  or  slightly  attenuated,  very 
thin,  smooth,  and,  especially  below,  with  a  satiny 
lustre,  above  dark  green,  below  emerald-green  or 
deep  purple-green,  scrobiculate,  the  glands  scarcely 
visible  above.  Stipules  oblong,  about  equalling  the 
petioles,  very  smooth,  very  obtuse.  Panicles  ovate  to 
subcorymbose.  Calyx  pubescent,  with  a  cup-shaped 
limb  and  short  triangular  teeth.  Corolla  rose-colored 
(in  cultivation  often  white  or  nearly  so),  the  tube 
cylindrical  and  about  4  lines  long,  the  lacinise  more 
deeply  colored,  the  edges  white-hairy.  Stamens  in- 
cluded. Capsule  ovate,  scarcely  as  long  as  the  flowers. 
Seeds  elliptical  lanceolate,  the  margin  irregularly  fim- 
briate-toothed.  Bolivia  and  Southern  Peru,  4000  to 
6000  feet.  Source  of  the  Calisaya  or  Yellow  Bark. 
The  species  presents  many  forms,  and  two  varieties 
are  recognized. 

Yar.  Ledgeriana,  Howard,  differs  from  the  type 
chiefly  in  its  thicker,  narrower,  oblong  leaves,  with 
attenuate  base,  often  bluish-green  below.  It  yields 
a  thick  and  remarkably  rich  bark,  and  is  probably 
the  most  valued  of  all  the  cinchonas.  Specific  rank 
has  been  strongly  claimed  for  it. 

Var.  microcarpa,  Weddell,  is  very  similar  to  the 
last,  with  a  firm  leaf  and  short  pod.  It  also  yields 
a  rich  bark.  It  is  not  at  all  improbable  that  the 
accepted  name  "  Ledgeriana "  of  Howard  is  a  mere 
synonym  for  the  older  name  microcarpa  of  Weddell. 
*  The  var.  Josephiana,  so  called,  has  in  reality  noth- 
ing to  do  with  this  species,  nor  with  any  other.  It 
is  distinct,  and  yields  a  thin  and  worthless  bark.  In 
Bolivia  it  is  known  as  "  Pajinal,"  and  its  presence  in 
the  plantation  constitutes  a  serious  difficulty.  In 
appearance  the  plant  is  considerably  like  the  Ledger- 
iana, with  which  it  hybridizes  freely,  and  the  two, 
with  their  hvbrids,  have  been  apparently  much  con- 
fused in  all  plantations  except  those  of  Bolivia. 
Ledgeriana  has  a  tall  and  slender  habit,  with  a  small 
crown,  while  Josephiana  is  shorter  and  broader,  less 
svmmetrical,  and  generally  coarser.  The  branchlets 
of  the  former  are  blackish,  those  of  the  latter  bright 
red. 

G.  succirubra,  Pavon,  Mss.  (Howard  in  P.  J.,  Oct. 
1856,  p.  209,  with  a  figure).  Extreme  size  even 
greater  than  that  of  the  last.  Branches  silvery. 
Petiole  pubescent,  leaf  ovate  to  oval,  acute  with  a 
very  short  point,  the  base  more  or  less  narrowing, 
often  6  by  9  inches,  dark  green  and  smooth  above 
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below  paler  and  pubescent  to  a  variable  degree, 
especially  on  the  veins,  not  scrobiculate,  the  margin 
slightly  revolute.  Stipules  entire,  oblong,  obtuse,  sub- 
amplexicaul.  Flowers  much  as  in  the  last,  but  rather 
smaller.  Fruit  lanceolate.  Western  slopes  of  Mt. 
Chimborazo.     The  source  of  the  Red  Bark. 

C.  officinalis,  Linne  (Sp.  PI.  ed.  i.,  p.  172). — Pet- 
ioles smooth,  cylindrical,  and,  like  the  veins,  reddish  ; 
blade  4  to  5  inches  long,  varying  from  broadly  oval  to 
lanceolate,  acute  at  both  ends,  the  margins  usually 
recurved,  smooth  and  deep  green  above,  paler,  but 
bright  green  below,  scrobiculate,  the  principal  veins 
pubescent.  Stipules  equalling  the  petioles,  ovate, 
acute,  entire,  pubescent.  Flowers  and  fruit  much  as 
in  C.  Calisaya.  Widely  distributed  in  the  equatorial 
Andes,  at  an  elevation  of  from  5000  to  7500  feet. 
The  source  of  the  barks  known  as  Pale,  Crown,  Loxa, 
Cuenca,  and  Huanuco.  This  is  the  original  species, 
upon  which  the  genus  Quinquina  or  Cinchona  was 
founded.  All  things  eonsidered.  it  is.  perhaps,  to  be 
regarded  as  the  principal  species  of  the  genus.  Its 
variability  is  extreme,  and  ll  is  doubtful  if  any 
two  authors  can  be  found  who  agree  perfectly  as  to 
its  limits.  The  forms  of  no  other  species  have 
suffered  such  vicissit  udes  of  nomenclature  as  have 
those  of  V.  officinalis.  Those  which  to  one  autbor 
appear  easily  Included  within  it.  in  the  hands  of 
another  serve  as  types  of  quite  a  group  of  ipeciea 
and  varieties.  The  classification  of  our  present 
supplies  of  bark  is.  however,  not  materially  «r 
by   these  considerations. 

The  specific  variations  produced  by  hybridi- 
zation in  the  above  characteis  may  not  be  hen 
considered,   though   it   may   be  stated   that    they 

are  entirely  characteristic.    The  parentage  « » t* 

a  hybrid  is  ordinarily  i'ully  and  strongly  indi- 
cated in  its  appearance.  As  ■  rule,  also,  the 
alkaloids]  yield  takes  a  mean  between  that  of 
the  parents,  but  sometimes  this  is  conspicuously 
not  the  case. 

Geograjiliual   Distribution. 

The  genuine  Cinchona  trees  are  natives  ex- 
clusively of  South  America.  In  that  continent, 
however,  they  are  widely  diffused,  extending 
from  the  19th  degree  <>1'  smith  latitude,  consider- 
ably south  of  La  Pas,  in  Bolivia,  to  the  moun- 
tains of  Santa  Harts,  or,  according  to  Weddell, 
to  the  vicinity  of   Caracas,  on   the   northern 

coast,  in  about  the  Kith  degree  of  north  latitude. 
They  follow,  in  this  distance,  the  circuitous 
course  of  the  great  mountain  ranges,  and  lor 
the  most  part  occupy  the  eastern  slope  of  the 
second  range  of  the  CordUlerss.  Except  north- 
ward from  Guayaquil,  or  a  very  little  to  the 
southward  of  that  latitude,  the  growth  of  the 
Cinchona,  other  than  upon  the  eastern  slopes 
of  the  Andes,  is  impossible  even  under  cultiva- 
tion. Elsewhere  both  the  western  slope  and  the 
plateau  are  entirely  too  dry  or  too  cold  for  these 
plants,  which  require  a  moderate  and  equable 
temperature  and  an  abundant  and  fairly  con- 
stant supply  of  water.  Irrigation  cannot 
supply  the  place  of  a  humid  climate,  for  the 
atmosphere  as  well  as  the  soil  must  be  well 
charged  with  moisture.  A  certain  amount  of 
dry  weather  is,  however,  required  for  the  ripen- 
ing of  the  capsules.  Free  drainage  is  an 
important  condition.  Cross  and  others,  who 
have  personally  inspected  the  region  in  the 
Andes  where  the  best  barks  are  obtained,  have 
found  the  Cinchona  trees  only  on  the  well 
drained  slopes,  and  never  on  wet  ground.  With 
regard  to  temperature,  Cross  found  that  in  the 
region  of  the   C.  officinalis  the  variation  was 


from  34°  to  70°  F.,  a  fall  below  40°  or  a  rise 
above  65°  being  rare,  and  the  mean  range  being 
from  45°  to  60°.  Humboldt  and  Caldas  place 
the  figures  several  degrees  higher. 

For  the  Red  Bark  region,  Spruce  gives  the  follow- 
ing   table  : 

Mean  minimum   61J*  F. 

Mean    maximum    T2k° 

Highest   observed    80|0 

Lowest  observed    57° 

Mean  daily  variation   101° 

Tor   the    Calisaya    region,    Markham   gives   the    fol- 
lowing table : 

Mean    temperature    60S0  F. 

Highest   observed    7.V 

Lowest  observed    . 

Mean  daily  variation 10 J  ° 

An  environment  suitable  for  the  Cinchona  is 
adapted  to  such  plants  as  the  most  elevated  of 
the  palms  and  bamboos,  the  tree-ferns,  arbores- 
Melastomaceae,  fuchsias,  begonias, epiphytic 
orchids,  and  the  Erythroxykm  Coca.  The  limits 
of  altitude  and  climatic  conditions  are  closely 
drawn.  In  the  most  southern  districts,  the  trees 
descend  to  about  2500  feet,  while  in  the  warmest 
regions  they  scarcely  ascend  to  the  10,000-foot 
Level.  The  individual  species  are  for  the  most 
pari  rigidly  restricted  as  to  altitude  and  lati- 
tude, and.  indeed,  it  has  not  always  been  found 
to  delect  the  climatic  conditions  which 
would  cause  one  species  or  variety  to  thrive 
while  another  vary  near  it  would  languish.  This 
;.eci;illy   true  of  the  more  valuable  forms. 

It  is  to  be  noted  that  at  present  the  stocks 
of  wild  barks  have  been  enormously  reduced, 
: ailed  under  Commercial  History.  Indeed, 
in  certain  sections,  as  the  Calisaya  district, 
the  tree  was  practically  exterminated  in  the 
wild  slate,  so  far  as  relates  to  a  bark  supply. 
From  the  far  interior,  however,  occasional  bales 
of  wild  Calisaya  have  been  received.  The  Low 
price  of  cultivated  bark  since.  L885  has  resulted 
in  checking  the  destruction  of  the  wild  trees, 
which  have  begun  again  to  multiply,  so  that  they 
may  possibly  become  once  more  common  or 
even  abundant.  The  Crown  Bark  region  of 
Ecuador  is  still  fairly  productive,  and  in 
Colombia  and  Venezuela  there  are  vast  supplies 
of  more  or  less  inferior  barks  which  await  some 
favorable  change  in  the  market — never  very 
likely  to  take  place — that  will  render  their 
collection  profitable.  Even  at  present  a  limited 
and  irregular  supply  of  one  of  these  barks  is 
furnished.  With  the  exceptions  here  noticed, 
our  present  supplies  of  bark  are  entirely  the 
product  of  cultivation,  to  which,  therefore,  we 
must  give  our  chief  attention. 

Cultivation  and  Production. 

The  alarming  prospect  of  the  failure  of  the 
supply  of  Cinchona  bark  (see  Commercial  His- 
tory) induced  Europeans,  about  the  middle  of 
the  nineteenth  century,  to  turn  their  attention 
to  the  possibility  of  introducing  the  tre< 
cultivation.  So  early  as  1737,  La  Condamine 
had  collected  a  large  number  of  young  plants, 
with  a  view  of  conveying  them  to  Europe;  but, 
after  having  descended  the  Amazon  in  safety 
for  more  than  a  thousand  leagues,  they  were 
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washed  overboard,  near  the  mouth  of  that  river, 
from  the  boat  containing  them,  and  were  all 
lost.  After  this  failure,  though  the  idea  of 
transplanting  the  Cinchonas  was  occasionally 
suggested,  nothing  was  done  until  1846,  when 
Weddell,  now  celebrated  for  his  successful 
exploration  of  the  region  of  the  Calisaya  bark, 
sent  some  seeds  to  France,  which  were  planted 
with  success  in  the  Jardin  des  Plantes,  and  thus 
supplied  some  of  the  conservatories  of  Europe 
with  specimens  of  the  plant.  But  the  first 
successful  effort  with  a  view  to  great  practical 
results  was  made  in  1853  by  the  Dutch  govern- 
ment, by  which  Hasskarl,  formerly  superinten- 
dent of  the  Botanical  Garden  in  Java,  was  sent 
to  South  America  on  this  important  mission. 
A  number  of  young  Cinchona  plants  were  for- 
warded by  him  directly  across  the  Pacific  to 
Batavia,  which  they  reached  before  the  close 
of  1854.  From  these,  and  from  seeds  obtained 
from  other  sources,  which  were  planted  in  the 
mountains  of  Java,  in  sites  selected  for  their 
supposed  conformity  in  climate  with  the  native 
locality  of  the  Cinchona,  have  sprung  the  most 
important  plantations  now  in  existence. 

Stimulated  by  the  suggestions  of  Royle,  and 
by  the  partial  success  of  the  Dutch,  the  English 
government  engaged,  in  1859,  the  services  of 
Clements  R.  Markham,  who  proceeded  to  Bo- 
livia, in  South  America,  and,  after  almost  in- 
credible hardships,  arising  partly  from  the 
nature  of  the  country  and  partly  from  the 
jealousy  of  the  native  authorities,  succeeded  in 
collecting  and  transmitting  to  England  upwards 
of  400  Calisaya  plants.  Most  of  these,  how- 
ever, were  so  much  injured  on  their  way  from 
England  to  India,  by  the  excessive  heat  of  the 
Red  Sea,  that  very  few,  on  their  arrival  in 
Hindostan,  had  sufficient  life  remaining  to  grow 
when  planted.  Happily,  the  deficiency  was 
supplied  by  seeds  of  C.  Calisaya  sent  from  Java, 
where  they  were  produced,  to  Calcutta,  at  the 
request  of  the  English  Governor-General.  While 
Markham  was  in  Bolivia,  other  agents  were 
collecting  other  species  in  Peru  and  Ecuador, 
whence  seeds  of  the  pale  and  red  bark  Cin- 
chonas reached  India,  and,  being  planted  in  the 
selected  sites,  proved  to  be  very  productive. 

Careful  attention  to  the  conditions  of  growth 
enumerated  under  Geographical  Distribution 
was  found  essential  in  the  selection  of  sites 
for  the  plantations.  Those  selected  were  near 
the  Sanitary  Station  of  Ootacamund  in  the 
Neilgherry  Hills  of  Southern  India,  at  heights 
varying  from  5000  to  7450  feet.  These  posi- 
tions unite  the  peculiar  characters  of  the  native 
region  of  the  Cinchonas  in  the  Andes,  not  only 
as  regards  elevation  and  latitude,  but  also  as 
to  atmospheric  moisture.  Other  sites  were 
selected  for  experimental  plantations,  and  since 
the  first  introduction  of  the  Cinchona  trees, 
their  culture  has  been  extended  to  various  points 
from  Hakgalla,  in  the  island  of  Ceylon,  to  the 
Himalaya  Mountains, —  as  in  the  Wynaad,  the 
Coorg,  the  hills  of  Travancore,  and  especially 
at  Peermede  in  the  Presidency  of  Madras;  in 


Sikkim  and  Darjeeling  in  the  Presidency  of 
Bengal ;  at  Lingmulla  in  the  Presidency  of  Bom- 
bay; and  in  the  valley  of  Kangra  in  the  Pun- 
jab,— from  the  southern  to  the  northern  ex- 
tremity of  British  India.  Outside  of  India  and 
Ceylon,  culture  by  the  British  has  been  under- 
taken in  the  West  Indies,  particularly  Jamaica, 
in  Guiana,  and  in  the  Fiji  Islands.  The  first 
plants  taken  by  Weddell  from  Peru  to  Paris  all 
perished,  but  the  French  afterward  established 
plantations  in  the  Isle  of  Bourbon,  at  Guade- 
loupe, and  in  Algiers,  none  of  which  are  known 
now  to  exist.  The  Portuguese  have  established 
plantations  upon  the  west  coast  of  Africa,  and 
these  now  yield  considerable  quantities  of  bark. 
Very  extensive  plantations  have  been  formed, 
chiefly  by  the  Germans,  in  Bolivia.  A  rather 
large  plantation  in  Colombia  is  now  old  enough 
to  be  productive.  In  Mexico  and  Central 
America  various  attempts  to  introduce  the 
industry  have  been  made.  The  question  of 
introducing  it  into  the  United  States  has  fre- 
quently been  raised,  but  it  may  be  stated  that 
there  is  no  spot  in  North  America  where  the 
conditions  warrant  the  slightest  hope  of  suc- 
cess in  this  direction. 

The  history  of  Cinchona  cultivation  affords 
a  striking  illustration  of  the  importance  of 
government  aid  in  the  establishment  of  a  new 
industry  of  this  kind.  The  early  and  repeated 
disappointments  and  failures,  owing  to  the 
natural  obstacles  in  the  way  of  securing  stocks, 
and  to  an  almost  total  ignorance  of  the  condi- 
tions determining  the  successful  propagation 
and  growth  of  the  plant,  and  the  composition 
of  its  bark,  were  such  as  to  have  discouraged 
the  most  hopeful  of  private  enterprises.  Re- 
peated and  expensive  expeditions  were  neces- 
sary before  the  first  transplantings  were  accom- 
plished, and  these  stocks  were  preserved  and 
propagated  only  through  the  instrumentality  of 
well  appointed  public  gardens  and  plantations. 
In  Java,  after  these  early  difficulties  had  been 
surmounted  and  success  apparently  attained,  it 
was  found  that  owing  to  cross  fertilization  much 
of  the  progeny  was  entirely  worthless,  and  the 
work  of  propagation  had  to  be  begun  anew. 
The  same  difficulty  was  encountered  elsewhere, 
and  the  slow  and  expensive  method  of  propaga- 
tion by  cuttings  was  largely  resorted  to.  In 
Ceylon  the  public  were  slow  to  become  inter- 
ested, and  the  officials  were  obliged  not  only  to 
give  away  the  young  plants,  but  to  solicit  experi- 
ments with  them  as  a  personal  favor.  In 
Jamaica  a  hurricane  visited  the  young  and 
flourishing  plantations  and  almost  completely 
destroyed  them.  But  at  length,  in  spite  of  all,  not 
only  were  thriving  and  permanent  government 
plantations  established,  but  private  capital  and 
enterprise  upon  a  vast  scale  were  enlisted.  It  is 
not  probable  that  the  forests  of  South  America 
will  ever  again  contribute  a  very  important 
quota  of  the  world's  cinchona  supply,  or  that 
the  plant  can  be  cultivated  elsewhere  than  in 
Southern  Asia  with  commercial  success  on  a 
large  scale.     The  question  of  commercial  sue- 
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cess  is  dominated  not  simply  by  elimatological 
surroundings  but  also  by  the  price  of  labor.  It 
is  stated  that  both  in  India  and  Java  the  natives 
who  work  in  the  cinchona  forests  are  paid  from 
one  dollar  to  one  dollar  and  seventy  cents  per 
month,  without  food,  according  to  the  age  and 
sex.  The  ability  to  extract  the  bark  upon  the 
spot  is  capable  of  largely  counterbalancing  a 
lack  of  market  facilities;  but  it  so  happens 
that  this  advantage  also  inures  to  the  benefit 
of  the  Eastern  countries.  Originally  under- 
taken in  India  for  the  purpose  of  affording 
a  cheap  antiperiodic  ( the  crude  alkaloids  known 
as  "  febrifuge  "  or  "  quinetum  ")x  home  extrac- 
tion has  become  a  most  important  industry, 
and  has  assumed  various  forms.  Through  the 
influence  of  the  above  conditions  the  locations 
of  the  important  industry  of  Cinchona  cultiva- 
tion have  been  gradually  wrought  out,  and  at 
present  about  four-fifths  of  the  cinchona  barks 
of  the  world,  outside  of  India,  are  furnished 
by  Java.  The  first  shipment  from  Java  was 
of  900  pounds,  in  1809.  In  1900  it  was  5,390, 
000  kilogrammes,  in  1904,  7.225.000  kilogram- 
mes. It  is  t<>  be  remembered  that  a  great  part 
of  the  Indian  product  is  not  exported. 

Much  interest  has  in  the  past  attached  to  the 
selection  of  species  of  Cinchona  tor  cultivation. 
In  L880the  trees  upon  1779  bi  verninent 

plantation  in  Madras  were  as  follows:  offieinalit, 
981,918;  hybrids,  655,856;  tucdmbra,  70,693; 
CaUsayas,  27.'5;  other  kinds.  915,  while  upon 
H000  acres  of  government  plantation  in  Bengal, 
with  six  million  trees,  calisaya  and  hybrids 
represented  by  far  the  greater  part.  In  Java  in 
L891,  according  to  the  government  report,  there 
were  of  Ledgeriana,  2,059,000;  medrubra,  L,076, 
000;  officinalis,  52^900;  Calisaya,  2200;  hnui- 
folia,  1500.  According  to  the  report  of  Verne, 
to  the  French  Minister  of  Instruction  in  L903 
at  present  the  favorite  species  of  cinchona  is 
both  in  India  and  Java,  C.  Ledgeriana,  which 
it  will  be  remembered  is  simply  a  variety  of  C. 
Calisaya,  and  is  said  to  be  the  richest  in  quinine 
of  all  barks.  The  small  supply  of  wild  bark 
coming  from  South  America  is  believed  to  be 
chiefly  derived  from  C.  officinalis  and  its  varie- 
ties. In  the  plantations  of  South  America  the 
attempt  is  made  by  the  planters  to  keep  the 
C.  Calisaya  pure,  hybridization  being  avoided 
as  far  as  possible. 

Methods  of  Cultivation. 

The  history  of  Cinchona  cultivation  teems 
with  evidence  as  to  the  difficulty  of  obtaining 
pure  seeds,  owing  to  the  tendency  of  the  plants 
towards  cross-pollination.  In  every  locality 
where   the   industry   has   been   established   has 

1  In  Java  the  powdered  bark  is  thrown  into  a 
5  per  cent,  solution  of  caustic  soda  at  50  C.  treating 
this  with  Java  petroleum,  separating,  treating  the 
petrolic  solution  with  water  acidulated  with  sulphuric 
acid  and  evaporating:  the  result  is  said  to  be  a 
quinine  containing  less  than  1  per  cent,  of  cinchonine. 
(J  P  C  1901.)  It  is  imported  largely  into  the 
United  States — 50,000  kilogrammes  a  year — but  on 
account  of  its  yellow  color  is  chiefly  employed  in  the 
making  of  proprietary  medicines  rather  than  tablets. 


the  disgust  of  the  gardener  been  excited  by  the 
discovery  that  the  plants  which  he  had  reared 
with  great  care,  and  upon  which  he  had  based 
great  expectations,  were  contaminated  by  the 
admixture  of  foreign  pollen.  This  was  espe- 
cially true  in  case  of  the  earlier  attempts,  before 
this  tendency  had  become  known.  Experience 
at  length  established  the  fact  that  absolute  isola- 
tion of  the  seed-trees  was  essential.  One  of  the 
curious  developments  of  these  experiments  was 
the  fact,  already  referred  to,  that  the  value  of 
the  progeny  was  not  always  assured  by  the 
value  of  its  parentage.  Some  of  the  hybrids, 
even  when  least  expected,  would  develop  a 
surprisingly  rich  yield;  and  this  tendency  has 
been  utilized  to  develop  the  most  valuable 
stocks  in  existence.  So  certain  is  it  that  some 
of  the  plants  from  the  best  seed  will  prove 
worthless,  thai  the  careful  selection  of  the  seed- 
lings while  young  is  deemed  necessary,  and  in 
South  America,  at  least,  all  planting  contracts 
are  based  upon  this  expectation,  the  contractor 
not  being  paid  for  his  work  until  the  plants 
have  become  old  enough  to  show  with  certainty 
the  proportion  of  good  plants  contained.  Both 
in  the  selection  of  the  young  seedlings  and  the 
acceptance  of  the  plantation,  the  test  of  identity 
is  found  in  the  leaf.  Propagation  by  cuttings, 
extensively  practised  in  some  localities,  has  been 
found  too  slow  and  expensive  to  become  general. 
A  thorough  preparation  of  the  soil  is  as  bene- 
ficial in  the  ease  of  Cinchona  as  in  that  of 
other  crops.  Thorough  tillage  alter  trans- 
plantation is  also  essential,  a  tree  growth  of 
weeds  meaning  destruction  to  a  large  number- 
id'  the  young  trees.  The  cultivation  of  a 
secondary  crop  between  the  rows  of  trees  is, 
however,  practicable.  A  large  percentage  of 
profit  depends  upon  the  selection  of  a  suitable 
tor  collecting  the  bark.  There  comes  a 
time  when  the  use  of  the  ground  for  starting 
a  new  crop  is  more  valuable  than  the  gain  by 
permitting  the  present  crop  to  remain,  and  after 
some  years  an  actual  deterioration  of  the  bark 
in.  This  age  is  not  the  same  for  all  the 
trees  in  the  plantation.  Several  years'  differ- 
ence may  occur  in  the  maturing  of  trees  ger- 
minated at  the  same  time.  In  the  case  of 
Calisaya  it  occurs  at  from  6  to  9  years  from 
seed,  and  its  indication  is  the  "  chicken  -leg " 
scaliness  of  the  bark,  as  described  under  Classi- 
fication. The  "officinalis"  matures  somewhat 
less  early.  In  the  Bolivian  plantations  the  most 
experienced  hand  is  selected  as  the  marker,  and 
the  cutters  follow  him,  peeling  the  trees  which 
he  has  indicated.  How  far  these  careful 
methods  of  selection  are  followed  elsewhere,  the 
writer  is  not  informed. 

Four  principal  methods  of  collecting  the  bark 
are  in  vogue,  these  being  variously  modified 
in  different  sections.  The  first  is  uprooting, 
the  most  primitive,  by  which  the  trees  are 
simply  uprooted  at  the  proper  age,  and  the 
ground  replanted.  The  barks  of  root,  stem, 
and  branches  are  preserved  and  marketed  sepa- 
rately.    The   second   method   is   coppicing,   by 
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which,  after  peeling  a  quill  from  the  lower  por- 
tion of  the  trunk,  the  latter  is  cut  a  few  inches 
from  the  ground  and  the  remainder  of  the  stem 
bark  and  the  branch  bark  are  removed.  The 
"  coppice  "  is  f  ormed  by  a  second  growth  of 
two  shoots  from  each  of  the  stumps.  A  second 
coppice  is  commonly  grown,  and  this  is  har- 
vested by  uprooting.  By  the  third  method, 
scraping,  the  outer  bark  is  scraped  off,  leaving 
the  liber  untouched.  This  has  been  found 
especially  applicable  to  young  trees,  in  which 
the  second  growth  of  bark  is  rapidly  formed 
and  contains  20  to  30  per  cent,  more  alkaloid 
than  that  which  has  been  taken  off.  It  seems 
to  be  a  general  opinion  among  the  planters 
that  scraping  checks  the  growth  of  the  tree 
after  it  is  5  years  old,  so  that  from  3  to  5 
years  is  the  age  at  which  it  is  best  practised. 
The  fourth  method  is  known  as  mossing.  It 
having  been  noticed  that  the  Cinchona  alkaloids, 
especially  in  any  other  form  than  that  of  sul- 
phate, were  apt,  on  exposure  to  the  direct  light 
of  the  sun,  to  become  reddened  by  the  genera- 
tion of  coloring  matter,  at  the  expense  of  the 
alkaloid,  it  was  a  very  natural  inference  that  a 
similar  change  might  take  place  in  the  living 
plant,  as  a  consequence  of  which  the  proportion 
of  alkaloids  they  were  capable  of  producing 
might  be  greatly  diminished.  It  was  also 
observed  that  the  bark  upon  that  side  of  the 
tree  where  the  sun  struck  it  was  less  rich  than 
that  upon  the  shady  side.  To  obviate  this  pre- 
sumed effect,  Maclvor  was  induced  to  make 
the  experiment  of  covering  the  stems  of  the 
growing  trees  with  a  layer  of  moss,  so  as  to 
completely  protect  the  bark  against  the  influence 
of  sunlight.  The  result  was  favorable  beyond 
all  expectation,  and  the  yield  of  alkaloids  in 
the  bark  thus  protected  is  said  to  be  doubled, 
tripled,  or  increased  even  in  larger  proportion. 
A  tree  can  thus  be  made  continuously  produc- 
tive; for  if  a  slip  is  removed  longitudinally 
from  the  trunk,  from  top  to  bottom,  by  cover- 
ing the  decorticated  portion  with  moss,  the  bark 
is  renewed  at  least  as  rich  as  previously  in  the 
alkaloids,  while  from  time  to  time  other  strips 
may  be  taken,  until  the  whole  of  the  old  bark 
is  removed,  and  the  new  ready  for  removal  by 
a  repetition  of  the  same  process;  and  the  tree 
is  thus  preserved  indefinitely,  probably  for  the 
whole  normal  length  of  its  life.  Hooper  says 
that  renewed  bark  is  always  of  greater  value 
than  the  mossed,  and  mossed  than  the  natural, 
so  long  as  the  trees  are  under  20  years  old,  for 
it  has  been  found  that  after  that  time  the  bark 
ceases  to  thicken,  and  the  alkaloids  remain  sta- 
tionary or  even  decrease.  Perhaps  20  years 
is  even  too  old.  The  practical  difficulty  with 
the  process  is  that  it  requires  skilled  workmen, 
not  always  attainable,  and  hence  the  "  coppicing 
system"  still  largely  prevails  in  India.  The 
supplies  of  suitable  moss  accessible  to  the 
Indian  plantations  having  become  exhausted, 
recourse  was  had  to  grass,  old  rags,  paper, 
straw,  hay,  etc.,  all  of  which  have  been  found 
to  serve  the  same  useful  purpose.     Regarding 


the  relative  amounts  of  the  different  forms  of 
bark,  we  note  that  Ceylon  returns  show  the 
following  general  percentages  ranging  over  a 
period  of  four  years :  renewed,  30  per  cent. ; 
natural  stem,  25  per  cent.;  root,  5  per  cent.; 
branch,  40  per  cent.  Not  much  is  to  be  learned 
from  these  figures,  as  they  must,  in  the  nature 
of  the  case,  differ  very  widely  according  to 
the  method  of  collection  employed.  As  to  com- 
position, it  was  found  that  the  branch  bark 
(probably  due  partly  to  the  quantity  of  wood 
which  inevitably  comes  away  with  it)  was  but 
one-third  as  rich  in  quinine  as  the  natural 
stem  bark,  while  the  renewed  bark  was  twice 
as  rich  as  the  natural  stem  bark.  The  root 
bark  was  about  equal  to  the  natural  stem  bark. 
It  is  difficult  to  understand  the  last  statement, 
in  view  of  the  well-known  fact  that  an  assay 
of  the  bark  of  stem  and  root  of  any  one  tree 
shows  the  latter  to  be  much  richer.  The  low 
result  may  have  been  due  to  the  presence  of 
wood,  earth,  or  other  foreign  matter. 

The  methods  of  packing  the  bark  have  also 
undergone  important  modifications  since  the 
early  days  of  cultivation.  The  extensive  adul- 
teration practised  when  the  wild  bark  brought 
very  high  prices  led  to  a  demand  for  it  in  large 
pieces  which  could  be  readily  and  quickly  ex- 
amined; hence  the  appearance  of  the  large 
tabla  and  quill  forms,  the  latter  afterwards 
becoming  the  standard  for  the  cultivated  bark. 
The  bark  of  the  trunk,  and  sometimes  of  the 
branches  when  very  large,  is  cut  into  two-foot 
lengths,  and  each  length  removed  in  a  single 
piece,  which  in  drying  rolls  up  to  form  a  quill. 
Such  peeling  can  of  course  be  successfully  prac- 
tised only  at  the  appropriate  season  of  the  year. 
The  bark  or  the  roots,  branches,  and  dead  or 
dry  trunks  must  be  removed  by  chipping, 
scraping,  or  shaving,  commonly  the  latter.  The 
quills,  after  thoroughly  drying,  are  carefully 
packed  in  bales,  or  preferably  in  boxes,  to 
avoid  breakage,  and  are  marketed  in  packages 
of  from  100  to  250  pounds.  Large  quantities 
of  cultivated  bark  are  still  marketed  in  this 
way,  but,  increasing  competition  having  lowered 
prices  so  that  economy  in  freight  has  become 
a  very  important  item,  most  of  the  bark  is  now 
broken  up,  and  its  bulk  even  reduced  by  high 
pressure,  and  in  fact  only  a  trifling  amount  of 
wild  South  American  bark  comes  into  commerce. 
In  the  year  1S97,  South  America  sent  to  the 
United  States  a  little  over  30,000  pounds  of 
cinchona;  in  1901,  6552  pounds;  in  1902,  5405 
pounds;  and  in  1903,  7931  pounds,  of  which 
5  came  from  Venezuela.  The  effect  of  cul- 
tivation of  cinchona  upon  the  world's  civilization 
has  been  most  marked ;  immense  as  was  the  area 
which  yielded  the  original  wild  bark  its  deple- 
tion had  become  very  evident  before  the  begin- 
ning of  the  cinchona  plantations,  and  had  it  not 
been  for  these  plantations  the  trees  would  by 
this  time  have  been  practically  extirpated,  and 
quinine  only  available  for  the  very  rich.  Culti- 
vation has  very  greatly  increased,  not  only  the 
quantity  but  also  the  quality  of  bark.    For  some 
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years,  in  India  the  attempt  was  made  largely 
to  increase  the  general  average  in  total  alkaloids 
rather  than  in  quinine,  so  as  to  increase  the 
production  of  the  impure  alkaloids  which  are 
so  largely  used  as  febrifuges  in  the  British 
East  Indies.  Of  recent  years,  however,  even  in 
India,  efforts  have  been  directed  to  the  obtain- 
ing of  quinine  rather  than  of  inferior  alkaloids. 
The  barks  of  Ceylon  have  always  been  of  poor 
quality,  while  those  of  Java  to-day  are  probably 
the  best  that  have  ever  been  put  upon  the 
market.  The  effect  of  the  efforts  of  arborcul- 
turists  is  well  shmvn  by  the  facts  that  in  1889 
the  average  percentage  of  quinine  in  Java 
bark  was  4;  in  1883  it  had  risen  to  4.0;  while 
in  the  five  years,  from  1900  to  1904  inclusive, 
the  average  quinine  percentage  of  all  the  Java 
barks  sold  in  the  Amsterdam  market  was  5.37. 
The  result  does  great  credit  to  Java,  for  during 
the  early  history  of  her  bark  enterprise  her 
plantations  were  stocked  with  discouraging 
quantities  of  poor  or  even  worthless  barks, 
which  have  been  eliminated  by  the  most   steady 

enterprise  and   patient    industry. 

Commercial  History. 

The  above  general  history  of  Cinchona  leaves 
little    necessary    to    bfl    said    of    its    coininercial 

history,  except  to  deduce  from  the  Cacti  already 
presented  certain  practical  conclusions  showing 
the   present  conditions  of  Bnpply  and   demand, 

these  bearing  especially  upon  our  concluding  re- 
marks concerning  pharmacognosy  and  classifica- 
tion. 

For  more  than  a  century  alter  Peruvian  bark- 
came  into  use,  it  was  procured  almost  exclu- 
sively from  the  neighborhood  of  Loxa.  In  ■ 
memoir  published  in  1738,  La  Condamine  speaks 

of  the  hark  of  Kiohamba,  Cucnea.  Ayavaca,  and 

Jaen  de  Bracomoros.  Of  these  places,  the 
first  two,  together  with  Loxa,  lie  within  the 
ancient  kingdom  of  Quito,  at  the  southern  ex- 
tremity: the  others  are  in   the  same  vicinity, 

within  the  borders  of  Peru.  The  drug  was 
shipped  chiefly  at  Payta,  whence  it  was  carried 
to  Spain  and  thence  spread  over  Europe.  Be- 
yond the  limits  above  mentioned  the  Cinchona 
was  not  supposed  to  exist,  until,  in  the  year 
1753,  a  gentleman  of  Loxa  discovered  it,  while 
on  a  journey  to  Santa  Fe  de  Bogota,  in 
numerous  situations  along  his  route,  wherever, 
in  fact,  the  elevation  of  the  country  was  equal 
to  that  of  Loxa,  or  about  6500  feet  above  the 
level  of  the  sea.  This  discovery  extended 
through  Quito  into  Colombia,  as  far  as  two 
degrees  and  a  half  north  of  the  equator.  But 
no  practical  advantage  was  derived  from  it; 
and  the  information  lay  buried  in  the  archives 
of  the  viceroyalty  until  subsequent  events 
brought  it  to  light.  To  Mutis  has  been  awarded 
the  credit  of  making  known  the  existence  of 
the  Cinchona  in  Colombia,  he  having  claimed 
its  discovery  in  the  neighborhood  of  Bogota 
in  1772.  Recently  great  doubt  has  been  thrown 
upon  the  justness  of  this  claim.  A  botanical 
expedition   was    afterwards    organized    by   the 


Spanish  government,  with  the  view  of  exploring 
this  part  of  their  dominions,  and  the  direction 
was  given  to  Mutis.  Its  researches  eventuated 
in  the  discovery  of  several  species  of  Cinchona 
in  Colombia,  and  a  commerce  in  the  bark  soon 
commenced,  which  was  carried  on  through  the 
ports  of  Carthagena  and  Santa  Mart  a. 

To  these  sources  another  was  added  about 
the  same  time  (1776)  by  the  discovery  of  the 
Cinchona  in  the  centre  of  Peru,  in  the  moun- 
tainous region  about  the  city  of  Huanuco,  which 
lies  on  the  eastern  declivity  of  the  Andes,  north- 
east of  Lima,  at  least  six  degrees  south  of  the 
province  of  Loxa.  To  explore  this  new  locality, 
another  botanical  expedition  was  set  on  foot, 
at  the  head  of  which  were  Ruiz  and  Pavon,  the 
distinguished  authors  of  the  Flora  Peruviana. 
These  botanists  spent  several  years  in  that, 
region,  during  which  time  they  discovered 
numerous  species.  Lima  became  the  entrepot 
for  the  bark  collected  around  Huanuco,  and 
hence  probably  originated  the  name  of  Lima 
bark,  so  often  conferred,  in  common  language, 
not  only  upon  the  varieties  received  through 
that  city,  hut   also  upon  the  medicine  generally. 

Soon  after  the  last  mentioned  discovery,  two 
additional  localities  of  (lie  Cinchona  were 
found;  one  at  the  northern  extremity  of  the 
continent,  near  Santa  Maria,  the  other  very  far 
to  the  south,  in  (lie  provinces  of  La  Paz  and 
Cochahamha,  then  within  the  viceroyalty  of 
Buenos  a\yres,  now  in  the  republic  of  Bolivia. 

These  latter  places  hecame  the  source  of  an 
ahundant  supply  of  excellent  hark  which  re- 
ceived the  name  of  CaJisaya.  It  was  sent  partly 
to  the  ports  on  the  Pacific,  partly  to  Buenos 
A  y  i  ■ 

The  consequence  of  these  discoveries  was  a 
vast  increase  in  the  supply  of  hark,  which 
was  now  shipped  from  the  ports  of  Guaya- 
quil. Payta,  Lima,  Arica,  Buenos  Ayres,  Car- 
thagena, and  Santa  Marta.  At  the  same  time 
the  average  quality  was  probably  deteriorated; 
tor,  though  many  of  the  new  varieties  were 
possessed  of  excellent  properties,  yet  equal 
care  in  superintending  the  collection  and  assort- 
ing of  the  bark  could  scarcely  he  exercised  in  a 
field  so  much  more  extended.  The  varieties 
now  poured  into  the  market  soon  became  so 
numerous  as  to  burden  the  memory  if  not  to 
defy  the  discrimination  of  the  druggist,  and 
the  best  pharmacologists  found  themselves  at 
a  loss  to  discover  any  permanent  peculiarities 
which  might  serve  as  the  basis  of  a  proper 
and  useful  classification.  The  restrictions  upon 
the  commerce  of  South  America,  by  directing 
the  trade  into  irregular  channels,  had  also  a 
tendency  to  deteriorate  the  character  of  the 
drug.  Little  attention  was  paid  to  a  proper 
assortment  of  the  several  varieties,  and  not  only 
were  the  best  barks  mixed  with  those  of  inferior 
species  and  less  careful  preparation,  but  the 
products  of  other  trees,  bearing  no  resemblance 
to  the  Cinchona,  were  sometimes  added,  having 
been  artificially  prepared  so  as  to  deceive  a 
careless  observer.     The  markets  of  this  country 
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were  peculiarly  ill  furnished.  The  supplies, 
being  derived  chiefly,  by  means  of  a  contraband 
trade,  from  Carthagena  and  other  ports  on 
the  Spanish  Main,  or  indirectly  through  Havana, 
were  necessarily  of  an  inferior  character;  and 
most  of  the  good  bark  which  reached  us  was 
imported  by  our  druggists  from  London,  whither 
it  was  sent  from  Cadiz.  A  great  change,  how- 
ever, in  this  respect  took  place  after  the  ports 
on  the  Pacific  were  opened  to  our  commerce. 
The  best  kinds  of  bark  were  thus  rendered 
directly  accessible  to  us,  and  the  trash  which 
formerly  glutted  our  markets  became  in  great 
measure  excluded.  Much  bark  was  also  im- 
ported from  Carthagena  and  other  ports  of  the 
Caribbean  Sea,  being  brought  down  the  Mag- 
dalena  River  from  the  mountains  of  Colombia; 
and  an  additional  source  of  supply  was  opened 
through  the  Amazon,  though  this  bark  was  of 
inferior  quality.  More  or  less  perplexity  at- 
tending the  recognition  of  the  barks  continued 
until  after  the  firm  establishment  of  the  bark 
culture  and  the  cheapening  of  the  price,  to  the 
exclusion  of  the  worthless  varieties,  as  already 
described. 

The  price  of  the  bark  was  as  irregular  and 
uncertain  as  its  quality.  The  Cinchona  forests, 
being  in  thinly-inhabited  districts,  did  not,  for 
the  most  part,  belong  to  individuals,  but  were 
open  to  the  enterprise  of  all  who  chose  to 
engage  in  the  collection  of  the  bark.  As  a 
consequence,  the  operations  were  carried  on 
without  reference  to  the  future  condition  of 
the  interest,  and  most  wasteful  modes  of 
procedure  resulted  at  length  in  the  almost  com- 
plete destruction  of  the  source  of  supply,  and 
in  fabulous  prices — $350  to  $450  per  cwt. — 
being  paid  for  the  better  grades  of  bark.  To 
this  result  private  speculation,  official  intrigue, 
and  national  greed  all  contributed.  Various 
attempts  were  made  to  utilize  the  leaves,  flowers, 
and  wood  of  the  tree,  but  these  were  found  not 
to  contain  the  active  constituents  in  sufficient 
amount.  Fortunately,  cultivation  has  about 
abolished  all  the  evils  and  perplexities  attending 
this  trade,  and  has  given  us  a  steady  and  prac- 
tically unlimited  supply  of  the  finest  bark  at 
prices  which,  compared  with  those  above 
referred  to,  are  merely  nominal.1  Although  this 
great  fall  in  price  resulted  in  a  great  financial 
depression  and  even  brought  disaster  to  some 
planters  whose  expenses  were  greater  than 
could  be  returned  at  the  rates  then  prevalent, 
yet,  on  the  whole,  the  business  has  been  very 
profitable,  having  paid  for  itself  several  times 
over.  The  depression  in  1894  is  supposed  to 
have  been  brought  on  largely  by  the  very  heavy 
marketing  by  Ceylon,  amounting,  Ferguson  says, 

1  One  writer,  referring  to  the  results  of  the  Ceylon 
production,  says,  "  We  swamped  the  markets  of  the 
world,  conferring  simultaneously  untold  benefits  on 
humanity  by  compelling  a  reduction  in  the  price  of 
Howards'  quinine  of  more  than  75  per  cent.  .  .  . 
bimultaneously  we  have  reduced  the  value  of  the 
unit  of  quinine  in  bark  against  ourselves  and  all  other 
producers  from  2s.  in  1880  to  3d.,  and  even  iy2d., 
though  now  2d  " 


to  82,000,000  pounds  in  seven  years.  Much  of 
this  marketing  was  in  turn  due  to  a  craze  for 
tea  planting,  on  account  of  which,  from  1885 
to  1888,  22,000  acres  of  cinchona  were  up- 
rooted, throwing  upon  the  market  35,000,000 
pounds  of  bark.  A.  C.  Meyjes,  who  has  de- 
voted much  study  to  the  commercial  history  of 
Cinchona  bark,  estimated  the  annual  consump- 
tion for  1894  at  about  15,000,000  lbs. 

One  of  the  most  important  developments  of 
the  modern  bark  trade  is  the  fixing  of  the  price 
in  accordance  with  the  quality  as  determined 
by  assay.  The  most  accurate  method  of  select- 
ing a  characteristic  sample  for  assay  is  a  sub- 
ject which  has  received  much  study,  without  the 
discovery  of  any  method  which  does  not  depend 
for  its  value  upon  the  discrimination  and  care 
exercised  in  its  employment.  The  plan  which  is 
regarded  as  the  safest  is  to  take  a  given 
weight,  say  8  ounces,  from  the  inner  portion 
of  each  package  constituting  the  lot,  mix  and 
powder  the  whole  of  it,  and  furnish  to  appli- 
cants the  required  amount  of  the  resulting 
powder.  If  any  portion  of  any  bale  or  bales  is 
damaged,  care  is  taken  to  add  a  proportionately 
large  fragment  of  such  portion.  The  bark  is 
then  recorded  as  containing  so  many  units,  a 
"  unit "  being  each  per  cent,  of  quinine  con- 
tained in  a  pound  of  bark.  In  rich  bark  the 
units  are  of  course  worth  more  than  in  poor, 
owing  to  the  increased  yield  of  alkaloid  for  the 
same  cost  of  manufacture. 

In  the  United  States,  at  least,  some  difficulty 
has  been  experienced  by  druggists  in  securing  the 
better  grades  of  bark  at  regular  rates,  owing  to 
the  activity  of  the  manufacturers  in  draining 
the  market  of  the  most  desirable  stock.  The 
finer  appearing  packages  of  unbroken  bark,  hav- 
ing been  marketed  at  greater  cost,  are  necessa- 
rily held  at  higher  prices.  Possessing  no  special 
value  for  manufacturing  purposes,  these  fall  to 
the  share  of  the  druggist,  but  at  higher  prices 
than  broken  bark  of  the  same  richness.  This 
fact  has  led  to  the  recognition  of  two  distinct 
classes,  known  as  manufacturers'  bark  and  drug- 
gists' bark.  Druggists'  bark,  though  in  quills 
or  unbroken  pieces,  and  of  a  much  finer  appear- 
ance than  manufacturers'  bark,  is  on  the  aver- 
age, inferior  in  quinine  percentage.  The  drug- 
gists' bark  finds  its  entrance  into  commerce 
through  various  channels  but  the  bulk  of  the 
cinchona  trade,  including  practically  all  that  is 
known  as  manufacturers'  bark,  centres  in  Am- 
sterdam and  London;  of  these  marts  that  at 
Amsterdam  is  much  the  more  important;  in 
1903  there  were  imported  into  the  United  States 
4,000,000  pounds  of  cinchona  bark,  of  which 
3,000,000  pounds  came  from  the  Netherlands, 
900,000  from  England,  and  100,000  from  other 
parts  of  the  world.  The  bark  which  is  sold 
in  Amsterdam  comes  almost  exclusively  from 
Java ;  that  in  London  from  India,  Ceylon,  and 
South  Ameiica.  Manufacturers'  bark  is  sold, 
without  respect  to  its  physical  characters  or 
place  of  origin,  entirely  by  its  chemical  analysis, 
the    buver    in    London    being    furnished    with 
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samples  of  the  different  lots  of  the  bark  suffi- 
cient time  before  the  sale  to  enable  him  to  make 
his  own  analysis,  while  in  Amsterdam  the  per- 
centage of  quinine  sulphate  in  any  lot  is  given 
in  the  catalogue  and  often  tagged  upon  the  bale. 
In  London  lots  are  sold  by  the  pound;  in  Am- 
sterdam by  the  kilogramme.  The  dealers  cal- 
culate the  price  by  the  quininic  value  of  the 
sample.  The  so-called  unit  of  price  of  sale  is  in 
England  the  price  paid  per  pound,  divided  by 
the  percentage  of  quinine  in  the  bark  bought; 
thus,  if  4£  pence  per  pound  has  been  paid  for 
bark  containing  3  per  cent,  of  quinine  then  the 
broker  marks  his  unit  for  that  particular  lot  as 
1J  pence  per  pound.  The  Dutch  unit  is  calcu- 
lated in  similar  manner  but  in  Dutch  cents  and  in 
decimal  weights.  A  comparison  of  the  cost  of 
Dutch  and  of  English  barks  bought  may  be 
based  upon  the  fact  that  a  Dutch  unit  of  11 
Dutch  cents  per  half  kilo  is  exactly  the  same 
as  an  English  unit  of  2\  pence  per  pound. 
Formation  of  the  Alkaloids. — In  a  very  careful 

aeries  of  experiments  made  at  the  Java  govern- 
mental cinchona  plantations.  Lotsy  (Bull.  Inst. 
Botanique  Buitenzorg,  3,  1900,)  found  that  the 
Seeds  of  ('.  snccirul>ra  and  ('.  Ledgeriana  con- 
tain no  alkaloids,  but  that  these  alkaloids  appear 
in  the  cotyledons  shortly  after  they  become 
green.  They  exist  chiefly  in  the  bark  in  com- 
bination with  a  tannic  acid.  LotsV  found  that 
the  percentage  of  alkaloids  is  ten  times  greater 

in  young  than  in  old  leaves;  also  that  the 
petioles  are  richer  in  alkaloids  than  is  the  blade, 
and  that  the  branch  hark  contains  more  than  the 
trunk  bark,  and  that  the  root  bark  is  practically 
free  from  alkaloids.  During  the  active  life  of 
the  parenchymatous  sella  of  the  leaves,  wood, 

and  cortex,  the  alkaloids  can  always  be  found  in 
the  active  protoplasmic  contents,  but  when  these 
cells  pass  into  the  inactive  condition,  are  de- 
posited in  the  cell-walls.  The  alkaloids  found 
in  the  leaves  are,  however,  never  crystalline, 
hence  it  would  appear  that  these  organs  pro- 
duce by  direct  synthesis,  probably  as  the  result 
of  the  action  of  cinchonic  acid  with  ammonia,  a 
fundamental  alkaloidal  base,  which  probably 
in  the  cambium  layer  of  the  tree,  and  during 
iis  deposition  in  the  growing  bark,  is  elaborated 
into  the  true  cinchona  alkaloids. 

Classification. 

Extreme  difficulty  attended  the  earlier  at- 
tempts to  classify  the  Cinchona  barks  of  com- 
merce,— difficulties  not  probably  encountered 
elsewhere  in  the  Materia  Medica.  The  varieties 
have,  however,  been  reduced  to  a  very  few,  and 
the  whole  subject  decreased  greatly  in  impor- 
tance by  the  chemical  method  of  the  sale  now  in 
vogue.  Most  of  the  discarded  barks  will  be 
found  described  in  previous  editions  of  this 
work.  We  find  it  necessary  to  enumerate  and 
describe  here  only  the  Pale  bark,  from  C.  offi- 
cinalis, the  Red  bark,  from  C.  succirubra,  the 
Yellow  bark,  from  C.  Calisaya  and  its  var.  Led- 
geriana, and  the  Hard  Yellow  or  Maracaibo 
bark,  and  to  refer  briefly  to  the  hybrid  forms. 


First,  a  few  words  concerning  the  forms  in  which 
Cinchona  bark  occurs.  We  have  (1)  the  large 
flat  pieces  or  chips  of  irregular  shape  and  size, 
— this  referring  at  present  almost  wholly  to  the 
Maracaibo  variety;  (2)  the  small  chips  or 
broken  bark,  refei*ring  in  large  part  to  the  root 
bark,  and  to  other  bark  broken  for  close  pack- 
ing; (3)  the  shaved  bark, referring  to  some  root 
bark  and  to  stem  bark  taken  from  dry  stems,  but 
chiefly  to  branch  bark;  (4)  the  quill  bark,  re- 
ferring to  natural  bark  taken  from  the  stem  and 
root  in  quill  form,  this  including  the  unculti- 
vated pale  bark  and  all  the  varieties  of  culti- 
vated bark;  and  (5)  the  renewed  and  mossed 
bark,  which  may  be  of  any  cultivated  variety. 
The  classification  of  all  varieties  and  forms  into 
druggists'  and  manufacturers'  barks  enables  us 
to  dispense  in  great  part  with  a  description  of 
some  of  these  forms.  The  manufacturer  cares 
nothing  for  form,  appearance,  or  structure,  and 
but  little  for  the  variety  of  his  supplies.  He 
is  interested  wholly  in  its  composition,  and  this 
he  determines  by  assay.  For  this  reason  most 
of  the  broken  bark  goes  to  him.  The  druggist 
requires  the  quill  or  large  chip  bark;  so  that 
the  great  bulk  of  the  branch  bark  is  also  thrown, 

at  low  prices,  upon  the  hands  <>f  the  manufac- 
turer. 

As  regards  the  root  barks,  no  classified  de- 
scription is  available.  In  their  structure  they 
ipond  \i>v  closely  to  the  stem  barks  of  the 
same  variety.  They  can  be  readily  distin- 
guished from  tin'  latter  by  their  less  thickness, 
lighter  external  and  darker  inner  color,  greater 
softness,  and  twisted  or  contorted  structure. 
They  occur  in  short,  irregular  <|uills  or  chips,  or 
sometimes  as  shavings,  and  contain  very  much 
more  du-t  than  any  other  form.  Except  partly 
as  regards  structure,  the  descriptions  of  stem 
barks  will  not  apply  to  branch  barks  of  the 
same  variety,  for  the  characteristic  markings  do 
not  appear  in  the  young  condition.  The  branch 
bark  appears  in  shavings,  to  1  he  inner  surfaces 
of  many  of  which  more  or  less  wood  adheres. 
If  the  branches  were  shaved  while  yet  fresh, 
these  shavings  will  be  more  or  less  rolled  up  and 
curled;  but  if  dry  before  being  removed,  this 
rolling  and  curling  will  not  occur.  Shaved  bark 
taken  from  living  trees  is  thin,  soft,  and  brittle, 
consisting  of  the  outer  bark  only.  The  large 
quills  are  of  uniform  length  from  the  same 
plantation,  but  not  necessarily  so  from  differ- 
ent plantations  or  different  sections.  They 
are  commonly  from  2  to  3  feet  in  length,  but 
some  have  been  marketed  having  a  length  of  5 
feet.  Usually  they  represent  the  entire  cir- 
cumference of  the  stem,  but  occasionally  only 
half  of  it.  In  drying  they  roll  up  very  tightly 
from  one  or  both  edges,  and  rarely  one  will  be 
wholly  or  partly  involved  in  another.  The  peri- 
derm, with  all  its  markings,  remains  intact,  and 
no  other  form  so  well  displays  the  natural  ap- 
pearances as  this.  Mossed  bark  differs  from  nat- 
ural stem  bark  in  its  great  thickness  and  weight, 
less  breadth  of  the  quills,  freedom  from  lichens, 
very    dark    color,    and    rough,    corrugated    or 
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warty  surface.  The  outer  bark  or  cellular  por- 
tion bears  a  greater  ratio  to  the  inner  or  fibrous 
portion  than  in  natural  bark.  Renewed  bark  is 
lighter,  both  in  color  and  weight,  thinner,  soft 
and  brittle,  and  marked  by  a  very  peculiar  ex- 
ternal smoothness,  sometimes  very  marked  in- 
deed. In  its  general  appearance  it  is  strikingly 
like  a  root  bark,  except  for  the  relative  straight- 
ness  of  its  fibres.  Like  the  mossed  bark,  it  is 
in  narrow,  only  partly  rolled  quills  or  bands, 
and  is  entirely  free  from  lichens. 

As  they  differ  so  greatly  among  themselves 
in  coloration,  lichen-growth,  degree  and  form 
of  exfoliation,  structure  and  consequent  frac- 
ture, there  are  but  few  characters  which  can 
be  combined  in  a  general  description  of  the 
Cinchona  barks  which  we  consider.  The  ex- 
ternal color  varies  from  light  ashy  gray  to  nearly 
black,  the  inner  varies  less  in  its  shades  of 
yellow-brown  and  red-brown.  All  are  more  or 
less  bitter,  and  most  are  astringent,  but  only 
Loxa  bark  has  a  distinctive  odor.  The  fracture 
is  never  very  long-splintery  and  never  tough. 
As  to  structure,  the  bast  fibres  are  loosely  ar- 
ranged, the  radial  rows  being  neither  contin- 
uous nor  very  long.  The  fibres  themselves  are 
always  unbranched,  which  distinguishes  the  true 
from  the  false  barks,  are  rather  short  and 
obtuse,  brittle,  and  usually  easily  detached  from 
their  bed.  Laticiferous  ducts  and  stone-cells 
may  or  may  not  be  present.  The  former  be- 
come less  conspicuous  as  the  bark  grows  older, 
so  that  their  relative  absence  becomes  indica- 
tive of  a  stage  in  which  the  due  proportion 
of  alkaloid  should  have  been  acquired. 

It  may  be  noted  here  that  by  far  the  greater 
portion  of  the  alkaloid,  particularly  quinine, 
is  stored  in  the  outer  bark,  though  that  in  the 
inner  bark  is  in  a  purer  state.  The  latter  is 
not  stored  in  the  fibres,  but  in  the  cellular 
tissue  between  them. 

As  regards  the  former  classification  of  barks 
by  color,  it  referred  only  in  small  part  to  the  ex- 
ternal color,  chiefly  to  the  powder.  These  colors 
were  never  regarded  as  absolutely  characteristic, 
as  the  three  barks,  yellow,  red  and  pale,  exhibited 
gradations  by  which  they  mingled  at  their  ex- 
tremes. Under  present  conditions,  the  lines  of 
demarcation  have  become  even  more  indistinct, 
and,  as  a  matter  of  fact,  in  the  market  the 
terms  "  yellow  "  and  "  red  "  are  used  with  great 
looseness.  It  is  true  that  we  receive  much  pure- 
blooded  Yellow  Bark,  Ledgeriana  from  the  East, 
and  Calisaya  both  from  there  and  from  South 
America;  but  it  is  also  undeniable  that  much  of 
the  bark  sold  under  the  several  names  is  of 
mixed  blood,  and  the  typical  characters  are 
often  greatly  obscured.  The  presence  in  our 
market  of  these  mixed  forms  has  made  the 
terms  even  less  valuable  than  they  once  were, 
and  dealers  cannot  be  found  to  agree  as  to  the 
character  of  many  samples.  Nevertheless,  the 
occurrence  of  the  typical  forms,  and  appear- 
ance in  a  hybrid  of  the  blended  characters,  ren- 
der it  desirable  to  preserve  this  classification, 
and  to  group  the  new  forms  around  the  types. 


Yellow  or  Calisaya  Bark.    Cinchona  Flava. 

The  U.  S.  Pharm.  (8th  Rev.)  defines  Cin- 
chona as  follows  :  "  The  dried  bark  of  Cinchona 
Ledgeriana,  Moens;  Cinchona  Calisaya,  Wed- 
dell ;  Cinchona  officinalis,  Linne,  and  of  hybrids 
of  these  with  other  species  of  Cinchona  (Fam. 
Rubiaceee) ."  The  description  is  as  follows:  "  In 
quills  or  curved  pieces  of  variable  size,  usually 
2  or  3,  sometimes  5  Mm.  thick;  externally  gray, 
rarely  brownish-gray,  with  numerous  inter- 
secting transverse  and  longitudinal  fissures, 
which  have  nearly  vertical  sides;  the  outer  bark 
may  be  absent,  the  color  externally  being  then 
cinnamon-brown;  inner  surface  light  cinnamon- 
brown,  finely  striate;  fracture  of  the  outer  bark 
short  and  granular,  of  the  inner  finely  splintery ; 
powder  light  brown  or  yellowish-brown;  odor 
slight,  aromatic;  taste  bitter  and  somewhat  as- 
tringent." U.  S.  The  bark  is  scarcely  collected 
in  a  wild  state,  but  cultivated  in  all  plantations. 
It  is  the  largest  quinine  yielder,  its  amount 
being  70  to  80  per  cent,  of  the  total  alkaloids 
contained  in  the  bark.  The  var.  Ledgeriana 
yields  a  very  valuable  hybrid  bark  with  C.  suc- 
cirubra.  C.  Calisaya  also  hybridizes  with  the 
latter  species. 

Description. — Flat  or  "  table  "  bark,  now  very 
little  produced.  Quills,  unless  broken  for  ship- 
ment, large  and  handsome,  1£  to  2\  feet  long, 
single  or  double,  sometimes  as  much  as  2£  inches 
in  diameter,  \  to  nearly  \  inch  thick.  Ex- 
ternally gray  to  lightly  brownish  gray,  inter- 
nally light  cinnamon-color,  the  striae  very  fine. 
Powder  light  yellowish  brown.  Its  lichens  are 
thin  and  closely  adherent,  not  rendering  it 
shaggy.  External  markings  very  characteristic, 
consisting  of  a  very  light  longitudinal  ridging 
or  none  at  all,  but  of  numerous  transverse  and 
longitudinal  fissures  or  cracks,  the  presence  and 
arrangement  of  which  constitute  the  chief  char- 
acteristic of  Calisaya.  Upon  the  young  stems 
and  branches  they  do  not  appear.  The  first  to 
appear  are  the  usually  large  primary  fissures, 
which  encircle  the  stem  at  the  nodes,  or  points 
where  pairs  of  leaves  once  stood.  Subse- 
quently, numerous  smaller  secondary  transverse 
fissures  appear  upon  the  internodes,  and  these 
quickly  become  connected  and  crossed  by  longi- 
tudinal cracks,  thus  dividing  the  periderm  up 
into  more  or  less  quadrangular  checks,  which 
may  remain  attached  or  fall  away.  This  gives 
to  mature  Calisaya  bark  an  appearance  of  scali- 
ness  like  that  upon  the  tarsus  of  a  fowL  and 
this  is  known  to  the  South  American  collectors 
by  a  term  which  signifies  the  "  chicken-leg  ap- 
pearance." It  has  also  been  spoken  of  as  a 
"  carving-like  "  marking.  Like  the  roughness 
upon  a  musk-melon,  its  great  development  is 
regarded  as  an  indication  of  high  quality,  and 
especially  is  this  true  of  a  close  proximity  of 
the  primary  fissures.  This  roughness  is  also 
regarded  as  a  sure  indication  of  maturity. 
There  are  excellent  distinctions  between  these 
and  the  somewhat  similar  fissures  upon  the  bark 
of  C.  officinalis.  In  the  latter  they  are  coarser 
and  more  gaping.     Even  more  important  is  the 
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absence  from  Pale  Bark  of  most  of  the  longi- 
tudinal cracks,  so  that  it  does  not  become 
"  chicken-legged,"  or  at  most  only  very  slightly 
so.  The  external  color  of  Yellow  Bark  is 
lighter  than  that  of  the  Pale  Bark.  Longitu- 
dinal ridges  are  few  if  any,  short,  irregular,  and 
inconspicuous.  In  fine  South  American  bark 
some  very  small  bright-red  spots  can  be  de- 
tected upon  the  periderm.  East  Indian  Cali- 
saya  can  commonly  be  recognized  by  its  some- 
what dingy  or  brownish  shade  of  gray,  the  gray 
of  the  South  American  bark  being  bright  and 
somewhat  bluish-steel-colored. 

I)i  structure,  the  zone  of  large,  rather  numer- 
ous laticiferous  ducts  just   outside  the  bast   is 
pieuous  in  young  and  therefore  inferior, 
samples.     The     rather    small     bast     fibres     are 
loosely  scattered,  almost  uniformly  dngle  or  ra- 
dial arrangement  being  made  out.   The  fracture 
igh-aplintery,  though  not  coarse.     Stone 
cells   few  or  none.      Odorless,  more  bitter,   and 
less   astringent    than   the    Pale   Bark.     L 
bark  is  the  same  as  Calisaya  in  all  its  essential 
characters,  but    does  not    reach   so  great   a   size. 
In  hybrids  of  Calisaya  with  Succirubra  the  ehar- 
-  and  quality  of  the  latter  appear  to  pre- 
dominate.1 

Red  Bark.      Cinchona  Umbra. 

This  bark  is  recognised  by  the  0.  S.  and  Hr. 

PharmaeopoMas   (for  definition  see  page  338). 

described  in  the  CJ.  8.  P  i  >  at  "  in 

quills  Or  CUXTed  pieeea  Of  variable  size,  the  hark 

2  to  ")  Mm.  thick;  externally  gray  or  grayish- 
brown,  more  or  leas  rough   from  longitudinal 

rows  of  waits,  or  tnmi  warty  ridges  which  are 
somet lines  Assured,  the  transverse  fissures  rarely 
numerous  or  much  intersected,  and  having 
their  sides  sloping;  inner  surface  reddish  or 
orange-brown,  distinctly  striate;  fracture  short 
and  granular  in  the  outer,  shortly  and  rather 
coarsely  splintery  in  the  inner  bark;  slightly 
odorous;  taste  bitter  and  astringent;  powder 
reddish-hr(.wn.,?  V.  8.  In  the  British  Phar- 
macopoeia it  is  described  as  "imported  in 
quilled  or  more  or  less  incurved  pieces,  ooated 
with  the  periderm,  and  varying  in  length  from 
two  inches  to  a  foot  (five  to  thirty  centime 
or  more — the  bark  itself  from  about  one-tenth 
to  a  quarter  of  an  inch  (two  and  a  half  to  six- 
millimetres)  thick,  or  rarely  more;  outer  sur- 
face brownish  or  reddish  brown  in  color,  more  or 
less  rough  from  longitudinal  ridges  which  are 
most  apparent  in  the  branch  bark,  with  numer- 
ous warts  often  running  into  lines  in  the  larger 
pieces;  in  some  varieties  marked  with  numerous 
transverse  cracks  which  have  not  thickened 
edges;  inner  surface  brick-red  or  deep  reddish 
brown,  irregularly  and  coarsely  striated;  frac- 
ture shortly  fibrous  in  the  smaller,  and  finely 
fibrous  in  the  larger,  pieces;  powder  brownish  or 
reddish  brown  ;  no  marked  odor;  taste  bitter  and 
somewhat  astrmgent."  Br. 

1  For  the  anatomy  of  the  cinchona  barks  of  Java, 
s:>e  Gottfried  Merer,  Zcitschr.  f.  Naturwisscnsch.,  Bd. 
72. 


It  is  scarcely  collected  in  a  wild  state,  but  cul- 
tivated in  all  plantations  except  those  of  South 
America.  Demand  and  production  rapidly  de- 
creasing. A  large  alkaloid  yielder,  but  of  this 
only  about  20  per  cent,  is  quinine.  Largely 
hybridized  with  C.  officinalis.  Also  hybridized 
with  C.  Calisaya  and  its  var.  Ledgeriana. 

Description. — Quills  similar  to  those  of  Cali- 
saya, though  running  somewhat  broader  and 
thicker.  Externally  of  a  dingy  brown  gray, 
less  lichen-bearing  than  either  of  the  others. 
Inner  surface  of  a  more  reddish  cinnamon- 
brown  than  in  Calisaya.  Powder  reddish  brown. 
The  important  characteristic  of  red  bark  is  the 
prominent  longitudinal  ridges,  many  of  them 
short  and  confluent,  with  intervening  furrows  or 
elongated  meshes.  The  ridges  are  suberous, 
bear  numerous  small  warty  protuberances,  and 
may  be  traversed  by  faint  cracks.  Transversa 
tissures  may  or  may  not  be  present  in  red  hark. 

It  so,  they  are  few,  short,  and  irregularly  dis« 

d,  and  not  connected  by  longitudinal  cracks 

io  give  the  checkered  appearance  of  Calisaya. 
Hybrids    with    "officinalis"    display    numerous 

transverse  assures,  and  the  external  color  is 
lighter  and  more  dingy.     Fracture  short-splin- 

•  >dOT  none.     Taste  hitter  and 

astringent 

Pali  Hakk. 

Varieties  and  Synonym*. — Crown  Hark,  I 
or  l/'ja   Hark,   Cuencs    Bark,   Huanuco   Bark. 
Derived  from  C.  o]ficina,U».    Collected  in  a  wild 

state  about  Loxa  and  other  parts  of  Ecuador, 
and  cultivated  in  all  plantations  except  tin: 
South   American,  especially  in    India.      Demand 

and  production  dec  Quinine  constitutes 

90  to  7o  per  cent,  of  the  total  alkaloids. 
Largely  hybridized  with  ('.  succirubra. 

Description.     Quills  single  or  double,  in 
larly  broken  or  entire,  .'5  or  4  to  1")  or  18  inches 

long  by  \  to  |,  rarely  1  inch  in  diameter,  and 
having  a  very  wide  range  in  thickness,  the  nat- 
ural mostly  1  to  2  lines  thick.  Shaggy,  with 
more  abundant  lichens  than  in  any  other-  species, 
the  abundance  of  these  having  been  considered, 
not  entirely  without  reason,  as  an  indication  of 
the  relative  quality.  Color  of  periderm  darker 
than  in  the  other  species,  but  varying  much 
from  a  brown  gray  to  nearly  black.  Inner  sur- 
face of  a  paler  brown  than  in  the  other  sjm 
finely  striate.  Powder  pale  brown.  The  ex- 
ternal markings  consist  of  transverse  tissures 
and  longitudinal  ridges,  some  of  them  wait- 
bearing.  It  is  only  in  the  thinner  samples,  in 
which  the  warts  and  fissures  scarcely  appear, 
that  the  ridges  are  continuous  and  conspicuous. 
In  the  prominence  and  breadth  of  its  fissures 
and  the  inconspicuousness  of  its  ridges,  this 
bark  is  most  distinct  from  the  Red  Bark.  These 
characters  are  yet  sufficiently  distinct  from  the 
somewhat  similar  ones  of  Calisaya,  as  noted  in 
describing  that  bark. 

Fracture  short,  the  inner  fibrous  zone  sharp 
and  narrow.  Taste  not  so  bitter  as  in  the  others. 
Odor  of  the  genuine  Loxa  variety  peculiar  and 
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characteristic.  Its  structure  shows  the  rather 
short  and  not  numerous  bast  fibres  in  short 
interrupted  single  or  double  radial  rows,  and 
much  disposed  to  occur  in  bundles  of  three  to 
six  or  more.  Stone  cells  rarely  seen,  and  laticif- 
erous  ducts  conspicuous  only  when  young. 

Hard  Yellow,  or  Maracaibo  Bark. 
Puerto  Cabello  Bark. 

Derivation  not  at  all  certain.  Collected  only 
in  a  wild  state  in  the  mountains  of  Southern 
Colombia,  and  yielding  almost  the  whole  of 
the  inferior  wild  bark  now  collected  for  mar- 
ket. Importation  and  sale  in  the  United  States 
quite  irregular  and  unimportant.  One  of  the 
best  of  the  lower-grade  barks,  but  not  to  be  com- 
pared with  any  of  those  already  described. 
Said  to  yield  about  2  per  cent,  of  crystallkable 
sulphates,  three-fourths  of  which  is  quinine  sul- 
phate, but  a  characteristic  specimen  assayed  for 
this  investigation  by  Virgil  Coblentz  yielded 
2.65  per  eent.  of  total  alkaloids,  only  a  trace 
of  which  was  quinine.  Contains  a  large  amount 
of  resin.  The  common  or  commercial  names 
by  which  have  been  designated  the  several  barks 
of  the  northern  countries  related  to  this  one 
are  of  very  irregular  application.  At  the  time 
when  the  trade  in  them  was  large  and  impor- 
tant, the  term  "  Maracaibo  Bark "  was  re- 
stricted to  the  less  resinous  variety,  derived 
from  C.  cordifolia.  It  was  also  formerly  sold 
simply  as  "  Yellow  Bark,"  and  it  is  not  impos- 
sible that  it  was  sometimes  accepted,  under  this 
synonym,  for  Calisaya.1 

1  False  Barks. — In  the  sixteenth  edition  of  the  U. 
S.  Dispensatory  may  be  found  an  elaborate  descrip- 
tion of  the  various  false  barks  which  have  from 
time  to  time  entered  commerce.  Most  of  this  we  omit, 
but  the  so-called  Cuprea  Barks  at  one  time  were  of 
so  much  Importance  that  we  here  insert  the  matter 
contained  in  that  edition  concerning  them.  It  may  be 
stated,  however,  that  no  considerable  collection  of 
these  barks  has  been  made  for  some  years,  and  that 
It  does  not  seem  probable  that  they  will  again  enter 
commerce.  Some  fifteen  hundred  tons  of  them  were 
said,  however,  to  be  stored  in  London  In  1899,  the  rem- 
nant of  a  much  larger  quantity  of  the  barks  which 
has  been  and  still  is  being  slowly  sold  off  for  unpro- 
fessional   uses. 

Cuprea  Bark. — As  early  as  1820,  a  Brazilian  sur- 
geon, by  the  name  of  Remijio,  pointed  out  to  his 
countrymen  that  the  bark  of  certain  small  trees  or 
shrubs  growing  in  Brazil  was  as  effective  as  the  Peru- 
vian bark  in  malarial  fevers,  and  ever  since  In  Brazil 
these  plants  have  been  known  by  the  name  of  Quinia 
de  Sera,  or  Quinia  de  Remijio.  St.  Hilaire  (Plantcs 
Us.  Bras.)  placed  these  shrubs  in  the  genus  Cin- 
chona, as  C.  Remijiana,  fcrruyinea,  and  Vellozii;  but 
De  Candolle  (Prodromus,  iv.  357)  erected  for  them  a 
new  genus,  Remijia.  which  has  since  been  universally 
recognized  by  botanists.  It  is  distinguished  from  Cin- 
chona by  the  fruit  capsules  opening  semi-loculicidally, 
by  its  peltate  seeds,  and  by  its  inflorescence  In  elon- 

fated  axillary  racemes  with  opposite  fascicles  of 
owers.  In  1857  Cuprea  bark  appeared  in  the  Lon- 
don market.  After  its  value  became  known,  the 
search  for  it  in  South  America  became  very  active ; 
indeed,  in  Colombia  a  "  fever  "  is  said  to  have  broken 
out,  which  caused  agriculture  to  be  neglected  and 
deranged  the  business  of  the  country,  while  In  Lon- 
don the  supply  was  so  great  as  to  break  the  whole 
cinchona  market.  S.  G.  Rosengarten  informed  us 
that  the  bark  reached  this  country  from  London,  and 
also  directly  from  Colombia.  There  are  two  distinct 
regions  which  yield  it :  one  is  the  lower  part  of  the 
basin  of  the  Magdalena  River,  in  the  province  of 
Santander,  the  trees  growing  in  the  mountain  chain 
of  La  Paz,  and  the  port  of  export  being  Bucaramanga  ; 
the  other  the  basin  of  the  Orinoco,  among  the  moun- 
tains which  constitute  the  eastern  branch  of  the  Cor- 
dillera of  the  Andes. 


Description. — Rusby  described  it  as  occur- 
ring in  irregular  broken  pieces,  rarely  so  short 
as  an  inch,  and  mostly  from  2  to  5  or  6  inches 
long,  1  to  2£  or  3  inches  broad,  and  £  to  f  of 
an  inch  thick.  Formerly  it  included  many  much 
smaller  fragments  as  well  as  much  dust,  but 
these  portions  are  now  mostly  sifted  and  win- 
nowed out  before  marketing.  The  pieces  are 
more  or  less  flat,  the  thinner  and  narrower  ones 
somewhat  incurved,  the  broader  and  thicker  re- 
curved. The  bark  is  compact,  heavy,  and  fibrous, 
Most  of  the  pieces  display  upon  the  outer  sur- 
face more  or  less  of  the  periderm,  forming 
silvery-white  or  yellowish-white  patches,  very 
thin  and  rather  soft.  Occasionally  the  periderm 
is  instead  dark,  hard,  very  rough,  and  much 
fissured.  From  many  pieces  the  entire  peri- 
derm is  absent,  disclosing  the  outer  face  of  the 
bast,  very  similar  to  the  inner  face.  This  is 
compactly  and  rather  finely  fibrous,  of  a  deep 
yellow,  with  a  slight  rust-brown  tinge. 
Throughout,  the  bast  is  of  this  structure  and 
color.  Between  it  and  the  periderm  there  may 
be  seen  with  varying  distinctness,  in  most  pieces, 
a  characteristic  resinous  band  of  irregular  width, 
dark  reddish  brown  and  waxy-lustrous  on  the 


Bentham  states  that  the  genus  Remijia  comprises 
13  species  ;  according  to  the  researches  of  Jose  Triana. 
but  two  of  these,  R.  Purdieanu,  V7ed<L  (Ann.  Sol.  Xat., 
3e  ser.,  xi.  p.  272  ),  and  R.  pedunculuta,  Triana  (Cin- 
chona pedunculata,  Karsten),  yield  the  Cuprea  bark 
of  commerce.  (P.  J.,  April,  1882.)  An  exceedingly 
important  fact  connected  with  these  trees  is  that 
they  grow  in  a  dry  climate,  and  in  position  a  little 
above  the  level  of  the  sea,  and  hence  without  doubt 
could  be  cultivated  in  many  Intertropical  countries 
where  the  Cinchonas  will  not  grow.  They  would 
in  all  probability  flourish  within  the  limits  of  the 
United  States. 

The  specimens  of  Cuprea  bark  which  have  been 
furnished  us  as  typical  by  Rosengarten  are  com- 
posed of  pieces  varying  from  half  an  inch  to  3  or 
4  inches  in  length,  from  a  quarter  to  a  twelfth  of  an 
inch  in  thickness,  strong  and  hard,  varying  from  a 
yellowish  to  a  red  cinnamon  color,  and  having  a 
somewhat  cupreous  tint,  distinctly  curled,  very 
smooth  upon  their  Inner  surface,  on  their  outer  sur- 
face smoothish,  or  In  the  larger  specimens  rough, 
with  the  epidermis  usually  adherent ;  marked,  except 
in  the  very  large  pieces,  with  fine  wrinkles,  and 
sometimes  with  transverse  or  spiral  grooves,  which 
are  sometimes  quite  shallow,  but  often  are  deeply 
and  sharply  cut.  The  texture  is  dense  and  hard,  the 
fracture  is  short,  not  fibrous,  and  free  from  spicules. 
The  microscopic  characters  difFer  from  those  of  the 
true  Cinchonas  In  the  bast  cells  being  small  and 
with  their  cavity  widely  open,  not  obliterated  by 
secondary  layers.  The  shaved  transverse  section  of 
Cuprea  bark  is  further  characterized  by  a  peculiar 
horny  appearance  different  from  that  of  the  true 
Cinchonas.  The  bark  is  also  remarkable  for  its 
density,  which  Arnaud  gives  as  from  1.128  to  1.18. 
and  consequently  sinks  in  water.  Cuprea  bark  varies 
in  the  percentage  of  quinine  it  contains.  Rosen- 
garten states  that  the  yield  in  their  laboratories  has 
been  from  1  to  2  per  cent.,  and  that  usually  the  bark 
is  remarkably  free  from  inferior  alkaloids.  The  com- 
plete absence  of  cinchonidine  is  said  to  be  character- 
istic of  them.  D.  Howard  and  I.  Llodgkin,  B.  H. 
Paul  and  Cownley  and  T.  G.  Whiffen  almost  simul- 
taneously announced  the  discovery  of  a  new  alkaloid. 
homoquinine  or  ultraquinine,  which  there  is  some 
reason  for  believing  is  a  combination  of  quinine  and 
quinidlne.  (Chem.  News,  xlv.  6.)  The  characteristic 
alkaloid  is  cinchonamine,  Ci0H2iN2O,  which  occurs 
in  colorless  crystals,  freely  soluble  In  alcohol  and 
chloroform,  and  fusing  at  184°  to  185°  C.  According 
to  the  experiments  of  W.  Ellram,  it  is  a  feeble  proto- 
plasmic poison  in  cold  blooded  animals,  paralyzing 
the  nerves  and  muscles  without  preliminary  irritation. 
In  the  warm  blooded  animals  it  produces  epileptic 
convulsions  by  irritation  of  the  cerebral  cortex. 
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cut  surface.  The  radial  rows  of  bast  fibres  are 
irregular.  The  fracture  is  long-fibrous.  The 
odor  is  distinct,  and  the  taste  quite  bitter. 

Chemical  History. 

In  the  analysis  of  Cinchona  bark,  the  atten- 
tion of  chemists  was  at  first  directed  exclusively 
to  the  action  of  water  and  alcohol  upon  it,  and 
to  the  determination  of  the  relative  proportions 
of  its  gummy  or  extractive  and  resinous  matter. 
The  presence  of  tannin  and  of  various  alka- 
line or  earthy  salts  in  minute  quantities  was 
afterwards  demonstrated.  Fourcroy  made  an 
elaborate  analysis,  which  proved  the  existence 
of  other  principles  in  the  bark  besides  those 
previously  ascertained.  Westring  was  the  first 
who  attempted  the  discovery  of  an  active  prin- 
ciple in  the  bark,  on  which  its  febrifuge  virtues 
might  depend;  but  he  was  not  successful. 
Segain  afterwards  panned  the  same  track,  and 

endeavored,  by  ohservmg  ihe  effects  of  various 

reagents,  to  discover  the  relative  value  of  differ- 
ent   varieties   of  the  drug;   but    his  conclusions 

have  not  been  supported  by  subsequent  experi- 
ment.    Deschanips,   an    apothecary    of    Lyons, 

obtained  from  bark  a  cryslallizable  salt  of  lime) 
the  acid  of  winch  Yauquelin  afterward-  sepa- 
rated, and  called  kinic  acid  (quinic  acid).  The 
latter  chemist  also  pushed  to  a  much  greater 
extent  the  researches  of  Seguhl  as  to  the  in- 
fluence of  reagents,  and  arrived  at  the  conclu- 
sion that  those  barks  were  most  efficient  which 
gave  precipitates  with  tannin  or  the  infusion  of 
galls.  Kuess  of  Moscow,  succeeded  in  isolating 
a  peculiar  coloring  matter  from  red  bark,  which 
he  designated  by  the  name  ol  red,  and 

obtained  a  bitter  substance  which  probably  con- 
sisted in  part  of  the  peculiar  alkaline  principles 
subsequently  discovered.  The  first  step,  how- 
ever, towards  the  discovery  of  cinehonine  and 
quinine  appears  to  have  been  taken  by  Duncan 
of  Edinburgh,  so  early  as  ISO.'}.  He  believed 
the  precipitate  afforded  by  the  infusion  of  cin- 
chona with  that  of  galls  to  be  a  peculiar  vege- 
table principle,  and  accordingly  denominated 
it  cinchonin.  Gomez,  a  Portuguese  physician, 
convinced  that  the  active  principle  of  bark 
resided  in  this  cinchonin,  but  mixed  with  im- 
purities, instituted  experiments  upon  some  pale 
bark,  which  resulted  in  the  separation  of  a 
white  crystalline  substance,  considered  by  him 
to  be  the  pure  cinchonin  of  Duncan.  It  was 
obtained  by  the  action  of  potassium  hydroxide 
upon  an  aqueous  infusion  of  the  alcoholic  ex- 
tract of  the  bark,  and  was  undoubtedly  the 
principle  now  universally  known  by  the  name 
of  cinehonine  or  cinchonia.  But  Gomez  was 
ignorant  of  its  precise  nature,  considering  it 
to  be  analogous  to  resin.  Laubert  afterwards 
obtained  the  same  principle  by  a  different  pro- 
cess, and  described  it  under  the  name  of  white 
matter,  or  pure  white  resin.  To  Pelletier  and 
Caventou  was  reserved  the  honor  of  crowning 
all  these  experiments,  and  applying  the  results 
which  they  obtained  to  important  practical  pur- 


poses. In  1820  they  demonstrated  the  alkaline 
character  of  the  principle  discovered  by  Gomez 
and  Laubert,  and  gave  it  definitively  the  name 
of  cinehonine.  They  discovered  in  the  yellow 
or  Calisaya  bark  another  alkaline  principle, 
which  they  denominated  quinine.  Both  these 
bases  they  proved  to  exist  in  the  barks,  com- 
bined with  quinic  or  kinic  acid,  in  the  state  of 
cinchoyiine  and  quinine  quinatc.  It  was,  more- 
over, established  by  their  labors  that  the  febri- 
fuge property  of  bark  depends  upon  the  pres- 
ence of  these  two  principles.  In  1833,  0. 
Henry  and  Delondre  discovered  a  new  alkaloid, 
but  afterwards,  finding  its  composition  in  its 
anhydrous  state  the  same  as  that  of  quinine, 
concluded  that  it  was  a  hydrate  of  that  base. 
About  1844,  Winckler  announced  anew  the 
existence  of  the  same  principle,  which  he  con- 
sidered distinct,  and  named  vhinidinc,  and, 
under  the  similar  title  of  quinidine,  it  has  now- 
taken  its  place  among  the  cinchona  alkaloids. 
In  IS,").'},  Pasteur  found  that  what  had  been  con- 
sidered as  quinidine  consisted  in  fact  of  two 
alkaloids,  for  one  of  which  lie  retained  the  name 
of  quinidine,  and  called  (he  other  cinclnmidinr, 
and,  on  pushing  bis  invest  igat ions  further,  lie 
ascertained  that  no  less  than  six  alkaloids  may 
be  obtained  t  nun  different  varieties  of  Peruvian 
bark, —  namely,  quinine  and  quinidine  isomeric 
with  each  other,  cinehonine  and  cinchonidine 
also  isomeric,  and  two  others,  derivatives  from 
the  preceding  through  the  agency  of  heat,  viz., 
quiniinu  from  quinine,  and  <  itu  honicine  from 
cinehonine,  each  being  isomeric  with  the  alka- 
loid from  which  it   is  derived. 

The  table  (page  •'!•")  1  )  of  the  natural  Cinchona 
is  given  by  A.  11.  Allen  on  the  authority 
of  Paul  and  ( 'ownley.  In  it  the  alkaloids  are 
arranged  according  to  formulas. 

Besides  these  natural  bases  we  have  a  number 
of  alkaloids  formed  by  the  alteration  or  treat- 
ment of  these  natural  bases,  or  in  some  cases 
molecular  compounds  of  two  of  the  natural 
bases.  They  will  be  noted  later  in  the  descrip- 
tion of  individual  bases. 

Chinoidine  or  Quinoidine  is  a  term  now  ap- 
plied to  the  resinous  substance  consisting  not 
only  of  the  amorphous  natural  alkaloids,  but  of 
those  which  are  produced  artificially  through 
the  action  of  the  heat  and  acids  upon  the  crys- 
talline alkaloids.  It  was  formerly  official,  but 
was  dropped  at  the  1890  revision.  The  follow- 
ing list  of  bases  from  Cinchona  or  allied  sources 
is  arranged  alphabetically. 

Apoquinamink.     See  Jlomocinchonine. 

Aricine,  C23H26N2O4.  Cinchovatine. — This 
alkaloid,  found  in  cusco  bark,  and  quite  re- 
cently in  Cuprea  bark,  was  formerly  believed  by 
Hesse  to  be  identical  with  cinchonidine.  Pelle- 
tier and  Corriol  obtained  aricine  as  far  back  as 
1829  (see  note,  p.  308,  14th  ed.  U.  S.  D.). 
Its  separate  existence  is  now  not  doubted.  It 
crystallizes  in  prisms,  and  its  salts  are  of  spar- 
ing solubility. 

Chairamidine,  C22II26N2O4  -f-  II2O,  is  an 
alkaloid  obtained  from  Remijia  Purdieana. 
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Chairamine,  C22H26N2O4,  discovered  by 
Hesse  in  Remijia  Purdieana,  occurs  in  white 
needles  which  are  readily  soluble  in  ether  and 
chloroform.     (Ann.  Ch.  Ph.,  225,  p.  211.) 

Cinchamidine,  C19H24N2O,  is  identical  with 
hydrocinchonidine. 

Cinchonamine,  C19H24N2O. — This  alkaloid 
was  discovered  in  1881  by  Arnaud  in  Remijia 
Purdieana  (false  cuprea  bark).  It  exists  in 
the  proportion  of  0.2  per  cent.,  and  is  usually 
associated  with  cinchonine.  His  process  is  to 
treat  the  bark  with  milk  of  lime,  diy  the  mix- 
ture, exhaust  with  boiling  alcohol,  distil  off  the 
alcohol,  and  take  up  the  residue  with  diluted 
hydrochloric  acid;  cinchonamine  hydrochloride 
crystallizes  out,  cinchonine  hydrochloride  re- 
maining in  solution.  Cinchonamine  is  insoluble 
in  cold  water,  soluble  in  30  parts  of  alcohol, 
more  soluble  in  hot  alcohol,  and  in  100  parts 
of  ether.  It  is  dextrogyrate.  For  formulas 
for  salts  of  cinchonamine,  see  A.  J.  P.,  1884, 
156.  Physiologically,  cinchonamine,  according 
to  the  experiments  of  See  and  Bochefontaine, 
has  six  times  the  toxic  power  of  quinine,  and 
has  decided  sialagogue  properties.  (P.  J.,  1885, 
791.) 

Cinchonicine,  C19H22N2O,  being  a  deriva- 
tive of  cinchonine  will  be  treated  elsewhere. 
(See  Index.) 

Cinchonidine,  C19H22N2O. — This  alkaloid  is 
treated  under  the  head  of  its  sulphate,  which 
is  official  in  both  the  U.  S.  and  Br.  Pharma- 
copoeias. 


Cinchonine,  C19H22N2O,  was  dismissed  from 
the  U.  S.  (8th  Rev.)  but  its  sulphate  has  been 
retained  and  a  description  of  it  will  be  found 
on  page  362. 

Cinchotine,  C19H24N2O  is  isomeric  with 
cinchonamine  and  hydrocinchonine ;  it  dissolves 
very  sparingly  in  ether. 

Conchairamidine,  C22H26N2O4  -f-  H2O,  crys- 
tallizes in  white  needles,  and  is  very  soluble  in 
ether,  chloroform,  alcohol,  benzene  and  ace- 
tone.    (Ann.  Ch.  Ph.,  225,  p.  211.) 

CONCHAIRAMINE,      C22H26N2O4  +  H2O  +  C2 

HeO,  also  discovered  by  Hesse,  crystallizes  with 
both  water  and  alcohol  of  crystallization.  It  is 
soluble  in  hot  alcohol,  ether,  and  chloroform. 
The  alcoholate  dissolves  in  sulphuric  acid  con- 
taining molybdic  acid,  giving  a  brown  colora- 
tion, which  soon  becomes  intensely  green.  (Ann. 
Ch.  Ph.,  225,  p.  211.) 

Concusconine,  C23H26N2O4,  discovered  by 
Hesse,  occurs  in  the  barks  of  Remijia.  It  is 
tasteless. 

CONQTJINAMINE,      C19H24N2O2,      Occurs      with 

quinamine.  According  to  Allen,  it  is  easily 
soluble  in  ether,  chloroform  and  benzene  and 
closely  resembles  quinamine. 

Cupreine,  C19H22N2O2,  was  discovered  by 
Paul  and  Cownley  in  the  bark  of  Cinchona 
cuprea,  or  Remijia  pedunculata,  on  the  upper 
Orinoco.  It  crystallizes  from  alcohol  in  an- 
hydrous form,  but  from  ether  in  prisms  with 
2H2O.  Cupreine  is  sparingly  soluble  in  ether 
or  chloroform,  but  readily  soluble  in  alcohol. 


Alkaloid. 


Formula. 


Melting 
Point,°C. 


Optical 
Rotation, 

SD.1 


Chief  Source. 


I.    Cinchonine  Class: 

Paricine 

Cinchotine,    .... 

Cinchonamine,     .  . 

Hydrocinchonine,  . 

Hy  d  rocinchonidine, 
(Cinchamidine),. 

Cinchonine 

Cinchonidine,   .   .   . 

Homocinchonidine, 

Cinchonicine,    .  .  . 

Paytine 

Paytamine,  .... 
H.    Qjuinamine  Class: 

Quinamine,    .... 

Conquinamine,    .  . 

Javanine  

Cupreine 

HI.    Quinine  Class : 

Hydroquinine,     .  . 

Hydroquinidine,     . 

Quinine 

Quinidine, 

Quinicine 

IV.  Cusconine  Class: 
Chairamine,  .... 
Conchairamine,  .  . 
Chairamidine,  .  .  . 
Conchairamidine,  . 
Concusconine,  .  .   . 

Aricine, 

Cusconine, 

Cusconidine 

Cuscamine,    .... 
Cuscamidine,    .  .   . 

V.  Anhydro-bases  : 
Dicinchonicine    .  . 
Diquinicine    .... 


::} 


C16HleN20 
Ci»H24N20 

doHsi-NsO 
C2iH»4N20 

CigH24N202 


Ci9H22N202 
CjoHoeNaOo 
CwH-hNoOo 

C22H26N204 

Cs3H26N204 


C38H44N402 

C4oH46N403 


130 
r277 
194 
256 

229 
255 
202 
207 
50 
J156 

J 172 

J121 

198 


0 

+ 
+121.1 


—98.4 

+226.5 

—70 

—107 

+20.1 

-49.5   1 


+104.5 
+204.6 

—175.3 

—142.2 

+ 
—145.2 
+236.8 
+44 

+100 

+68.4 

+7.3 

—60 

+40.8 

—58.2 

—54.3 


+66 


C.  lutea  and  C.  succirubm  from  Darjeeling. 
Crude  cinchonine  sulphate. 
Remijia  Purdieana. 
C.  cuprea. 

Mother  liquors  of  homocinchonidine. 

Various  species  of  cinchona.    Almost  always  present 

Especially  C.  rubra. 

With  cinchonidine. 

By  heating  cinchonine. 

From  white  bark  of  Payta. 

C.  tuccirubra  from  British  India  and  Java. 

C.  officinalis,  C.  Calisaya. 

C.  Calisaya  from  Java. 

C.  cuprea  or  Remijia  pedunculata. 

In  mother  liquors  from  quinine  sulphate. 

Calisaya  officinalis,  etc. 

By  heating  quinine  sulphate. 


Remijia  Purdieana  (Cusco  or  False  Cuprea  Bark). 


C.  Pelletierana. 

C.  rosulenta  and  C.  succirubra. 
C.  rosulenta  and  "  quinoidine." 


1  The  values  for  the  specific  rotatory  power  refer  to  solutions  of  the  free  alkaloids  in  nearly  absolute  alcohol. 
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This  solution  is  laevogyrate,  alkaline,  gives  a 
dark  reddish-brown  color  with  ferric  chloride, 
and  responds  to  the  thalleioquin  test.  It  forms 
with  sodium  hydroxide  a  definite  crystallizable 
compound  containing  C19H21.N2O.ONa,  from 
the  solution  of  which  the  alkaloid  cannot  be  ex- 
tracted by  ether.  This  cupreine-soda  is  im- 
portant as  furnishing  a  synthesis  of  quinine, 
according  to  the  reaction 

Ci9H2iNaO.ONa  +  CHsI  = 

C20H24N2O2  +  Nal 
(See  Cuprea  Bark,  p.  349.) 

Cuscamidine,  obtained  from  C.  Pelletierana. 

Cuscamine,  obtained  from  C.  Pelletierana. 

Cusconidine  is  an  amorphous  alkaloid  found 
in  cusco  bark,  accompanying  cusconine. 

Cusconine,  C23II28N2O4.2H2O. — This  was  dis- 
covered by  Leverkohn.  It  is  a  constituent  of 
the  cusco  bark,  C.  pubeacens  var.  Pellttienma, 
and  Hesse  has  found  it  in  Cuprea  bark.  It 
is  nearly  insoluble  in  water,  soluble  in  .'{"> 
parts  of  ether,  more  easily  in  alcohol,  very  sol- 
uble in  chloroform.  It  may  he  distinguished 
from  other  cinchona  alkaloids  by  forming  with 
sulphuric  acid  a  neutral  sulphate,  which  is 
amorphous,  gelatinous,  and  yellow,  and  insol- 
uhle  in  an  excess  of  the  acid. 

Dicinchonicine,  Csal^.Wt >2,  di<  tim,,  limine 
of  (i]H>dinnchonine,  is  prepared  from  cinchoniXM 
and  cinchonidine,  and  found  in  commercial 
chinoidine.  It  probably  exists  in  bwrk  in  an 
amorphous  condition. 

Dicinchonine.  ('38II44N4O2,  exists  in  the  bark 
of  ('.  rotulenta  and  ('.  surciruhra,  and  may  gjao 
be  obtained  by  fractional  precipitation  from  Un- 
mixed amorphous  alkaloids  before  melting,  but 
not  from  commercial  chinoidine. 

DihOmocinchonink.  ( '3ell44N4( >2.  is  an  amor- 
phous alkaloid  obtained   from   ('.   rosuh  itta.      It 

is  dextrogyrate. 

Diquinicine,  C4oH4«N403,  also  termed  dfeoav- 

chinine  and  apodiquinidine ,  is  one  of  the  chief 
amorphous  alkaloids  in  commercial  chinoidine; 
its  formula  indicates  its  relation  to  quinine  or 
quinidine.  By  deducting  one  molecule  of  water 
from  a  double  molecule  of  either  there  results 
diquinicine,  thus: 

2C20H24N202  —  H2O  =  C40H«N403 

Diquinidine,  dichonchinine  of  Hesse,  CmHm 
N4O3,  is  found  principally  in  chinoidine  which 
has  been  obtained  from  barks  containing  qui- 
nine and  quinidine.  It  is  dextrogyrate,  pro- 
duces a  fluorescent  solution  with  diluted  sul- 
phuric acid,  and  responds  to  the  thalleioquin 
reaction. 

Homocinchonicine,  is  prepared  from  homo- 
cinchonidine  just  as  cinchonicine  and  quinicine 
are  prepared  from  cinchonine  and  quinine. — i.e., 
by  beating  their  sulphates. 

Homocinchonidine,  C19H22N2O,  is  also  ob- 
tained from  C.  rosulenta.  It  crystallizes  in 
large  prisms,  and  forms  a  neutral  sulphate  con- 
taining six  molecules  of  water,  and  may  be 
found  in  commerce.  Its  existence  is  denied  by 
Skraup. 


Homocinchonine,  C19H22N2O,  cinchonidine 
of  Koch,  is  obtained  from  the  bark  of  C.  rosu- 
lenta; it  is  laevogyrate,  and  crystallizes  from 
its  alcoholic  solution  in  large  prisms.  It  has 
been  mistaken  for  aricine.  Homocinchonine  is 
isomeric  with  apoquinamine,  which  is  prepared 
by  boiling  quinamine  or  quinamidine  with  hy- 
drochloric acid  for  a  short  time.  It  is  white, 
amorphous,  soluble  in  ether,  alcohol  and  diluted 
hydrochloric  acid. 

Homoquinine,  C39H46N4O4  +  4H2O,  was  dis- 
covered in  1881  simultaneously  by  D.  Howard 
and  J.  Hodgkin,  B.  H.  Paul,  A.  J.  Cownley,  and 
T.  G.  Whiffen  (P.  J.,  1881,  p.  497;  1882,  p. 
905).  It  was  first  noticed  by  Paul  and  Cown- 
ley on  account  of  the  readiness  with  which  it 
crystallized  from  its  ethereal  solution,  and  is 
now  recognized  as  a  molecular  compound  of 
quinine  and  cupreine  of  the  formula  C20II24N2 
O2.C19II22N2O2  -\-  4H2O,  and  can  be  obtained 
by  precipitating  a  solution  of  sodium  cupreinate 
with  one  of  quinine  hydrochloride.  It  can  be 
red  into  its  constituent  parts  by  precipitat- 
ing the  solution  with  solution  of  sodium  hy- 
droxide, when  the  quinine  may  be  shaken  out 
with  ether,  while  the  cupreine  remains  in  the 
alkaline  liquid  a.s  sodium  cupreinate.  It  is 
freely  soluble  in  alcohol  and  chloroform,  spar- 
ingly in  ether,  from  which  it  crystallizes  in  pro- 
portion as  it  can  take  up  water.  (Hesse.)  It 
is  also  soluble  in  diluted  sulphuric  acid,  pro- 
ducing fluorescence,  and  gives  with  chlorine 
water'  and  ammonia  a  green  coloration  (thalleio- 
quin). The  sulphate  coincides  exactly  in  prop- 
erties with  quinine  sulphate,  except  in  its  be- 
havior with  ether.  Its  tartrate  closely  re  emhles 
cinchonidine  tartrate.  Homoquinine  and  its 
salts  behave  towards  polarized  light  like  quinine. 

HvnuociNcnoNiniNK,  C19II24N2O,  bears  the 
same  relation  to  cinchonidine  that  hydroquinine 
does  to  quinine.  It  is  found  associated  with 
hoinocinchonidine  in  commercial  cinchonidine. 
(A.  J.  P.,  1883,  p.  20.) 

llviiutK  inthonink,  C19H24N2O,  discovered  by 
Caventou,  is  obtained  by  treating  cinchonine 
with  potassium  permanganate.  It  is  soluble  in 
1300  parts  of  water,  more  soluble  in  alcohol  and 
in  ether.  The  statement  that  it  may  be  found 
in  commercial  cinchonine  has  not  been  con- 
firmed. Hesse  states  that  it  may  be  found  in 
Cuprea  bark.  It  is  also  called  cinchotine.  Von 
Arlt  has  shown  that  the  pseudocinchonine  of 
Hesse  is  identical  with  hydrocinchonine. 

Hydroquinicine,  C20H26N2O2,  an  amorphous 
alkaloid  obtained  by  fusing  dry  hydroquinine 
sulphate. 

Hydroquinidine  (hydroconchinine),  C20H26 
N2O2  -+-  2£H20,  is  found  in  commercial  quini- 
dine and  may  be  separated  by  potassium  per- 
manganate treatment.  It  is  crystalline,  dissolv- 
ing freely  in  hot  alcohol  and  in  chloroform,  but 
less  freely  in  ether.  It  gives  the  thalleioquin 
reaction  like  quinine.     (P.  J.,  1882,  p.  904.) 

Hydroquinine,  C20II26N2O2,  was  discovered 
by  Hesse  in  the  mother  liquors  from  which 
quinine  sulphate  has  been  crystallized;  he  after- 
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wards  found  it  in  the  commercial  quinine  salt 
to  the  extent  of  4  per  cent.  Quinine  cannot  be 
perfectly  freed  from  hydroquinine  even  by  re- 
peated crystallization  of  the  neutral  sulphates, 
but  the  hydroquinine  can  be  completely  sepa- 
rated by  converting  the  alkaloid  into  the  acid 
sulphate  and  recrystallizing  this  from  water  or 
alcohol,  when  the  hydroquinine  remains  in  the 
mother  liquor.  (Allen.)  According  to  Hesse,  it 
dissolves  freely  in  alcohol  and  ether,  and,  ac- 
cording to  Allen,  also  in  chloroform,  benzene 
and  ammonia  water,  and  gives  the  thalleioquin 
reaction  with  chlorine  water  and  ammonia  like 
quinine.     (P.  J.,  1882,  p.  904.) 

Javanine,  obtained  by  Hesse  from  C.  Cali- 
saya var.  javanica. 

Paricine,  CieHieNaO,  is  found  with  quina- 
mine  in  the  bark  of  C.  succirubra  of  Darjeeling, 
and,  according  to  Hesse,  it  may  be  separated 
from  all  the  cinchona  alkaloids  with  which  it 
associates  in  solution  by  treating  with  sodium 
carbonate,  which  precipitates   paricine  first. 

Pattamine,  C21H24N2O,  is  an  amorphous  al- 
kaloid accompanying  paytine. 

Paytine,  CaiH24N202,H20,  was  discovered  by 
Hesse  in  the  white  Payta  bark. 

Protoquinamicine  (see    Quinamicine) . 

Quinamicine  is  isomeric  with  quinamidine; 
it  with  protoquinamicine  is  an  artificial  base, 
they  are  both  amorphous,  and  are  produced  by 
heating  quinamine  in  contact  with  diluted  sul- 
phuric acid.  If  the  action  of  sulphuric  acid 
be  continued  at  120°  C.  (248°  F.)  to  130°  C. 
(266°  F.),  an  amorphous  brownish  substance  is 
formed  which  may  be  precipitated  by  sodium 
carbonate,  and  is  insoluble  in  ether.  Hesse  has 
named  this  protoquinamicine. 

Quinamidine,  Quinidamia  (Conchinamine  of 
Hesse),  C19H21N2O2,  is  found  in  C.  rosulenta 
and  C.  succirubra,  and  probably  exists  in  other 
species  of  red  bark.  It  crystallizes  in  long,  bril- 
liant prisms,  which  melt  at  123°  C.  (253.4°  F.) 
A  crystalline  hydriodide  has  been  produced. 
Its  gold  salt  like  that  of  quinamine  soon  decom- 
poses. It  may  be  formed  in  acid  solutions  of 
quinamine  through  decomposition. 

Quinamine,  Quinamia,  C19H24N2O3. — Hesse 
discovered  this  cinchona  alkaloid  in  the  bark 
of  C.  succirubra  from  Darjeeling  in  1872.  He 
has  since  found  it  in  all  the  East  Indian  suc- 
cirubra barks,  as  well  as  in  the  barks  of  C. 
nitida,  C.  Calisaya,  var.  Schuhkraffti,  C.  ery- 
thrantha,  C.  erythroderma,  C.  rosulenta,  and 
C.  Calisaya  (Para  bark),  and  particularly  in  C. 
Ledgeriana.  De  Vrij  {L'Union  Pharm.,  1877, 
p.  204;  N.  R.,  1877,  p.  300)  published  a  pro- 
cess for  its  preparation.  It  crystallizes  in  very 
long,  asbestos-like,  white  prisms,  without  water 
of  crystallization.  It  is  nearly  insoluble  in  cold 
water  and  in  solution  of  potassium  or  ammonium 
hydroxides,  more  easily  in  boiling  water ;  is  read- 
ily dissolved  by  hot  alcohol,  which  deposits  it  in 
crystals,  and  less  readily  by  diluted  alcohol. 
Ether,  petroleum  benzin,  and  benzene  dissolve 
it  rather  easily  at  ordinary  temperature,  more 
readily  when  boiling  hot,  and  give  it  up  crys- 
(23) 


tallized  on  cooling  and  evaporation.  In  alco- 
holic solution  it  has  an  alkaline  reaction.  It 
neutralizes  sulphuric  and  hydrochloric  acids, 
forming  with  the  latter  an  amorphous  salt, 
but  with  the  former  one  that  crystallizes  with 
difficulty  in  hexagonal  scales  and  short  prisms. 
Its  solution  is  dextrogyrate.  Quinamine  is 
almost  tasteless,  but  its  solutions  in  acids  are 
very  bitter.  Its  sulphuric  acid  solution  unlike 
that  of  quinine  is  not  fluorescent.  Its  reaction 
with  gold  chloride  is  very  characteristic,  the 
solution  of  the  chloride  producing  with  it  a  yel- 
lowish-white precipitate,  which  soon  becomes 
purple,  and  separates  gold,  the  supernatant 
liquid  assuming  a  purplish-red  and  afterwards 
a  brown  color.  (For  other  characters,  see  A. 
J.  P.,  1872,  p.  302.) 

Quinidine,  C20H24N2O2,  is  isomeric  with  qui- 
nine. It  was  discovered  in  1833  by  O.  Henry 
and  Delondre,  but  they  afterwards  concluded 
that  it  was  quinine  hydroxide,  as  it  had  the 
same  composition  as  quinine.  Winckler,  in 
1844,  announced  anew  the  existence  of  the  same 
alkaloid,  which  he  considered  distinct,  and 
named  it  "  chinidine;"  this  substance  was  not 
pure,  and  Pasteur,  in  1853,  proved  that  it  really 
consisted  of  two  alkaloids,  one  of  which  he 
called  cinchonidine,  and  the  other  quinidine. 
This  view  is  now  generally  accepted,  although 
Hesse  insists  on  calling  quinidine  "  conchinine ?' 
but  the  latter  name  is  used  to  only  a  limited 
extent  in  Germany,  and  scarcely  at  all  else- 
where. 

Quinidine  crystallizes  from  alcohol  with  2$Ha 
O  in  large  lustrous  monoclinic  prisms  or  needles, 
efflorescent  in  the  air;  from  ether,  permanent 
rhombohedra  with  2H2O  are  obtained;  from 
boiling  water  permanent  plates  with  1$H20. 
(Hesse.)  It  effloresces  on  exposure  to  the  air. 
It  is  sublimable  by  heat  without  change,  and  is 
condensed  in  a  crystalline  form.  It  resembles 
quinine  not  only  in  composition,  but  also  in 
its  chemical  relations  with  chlorine  and  am- 
monia, being  rendered  green  by  the  successive 
action  of  those  agents.  According  to  Hera- 
path,  it  resembles  it  also  in  causing  a  fluores- 
cent appearance  when  dissolved  in  water,  which 
is  not  the  case  with  either  cinchonine  or  cin- 
chonidine, or  is  so,  at  least,  in  a  much  less 
degree.  It  differs,  however,  in  its  greater 
facility  of  crystallization,  in  its  much  less  solu- 
bility in  ether,  and  in  its  influence  on  polarized 
light,  quinidine  producing  deviation  to  the  right, 
and  quinine  to  the  left.  De  Vrij  states,  as 
the  result  of  his  observation,  that  quinidine 
forms  a  salt  of  very  difficult  solubility  with 
hydriodic  acid,  and  that,  consequently,  when  a 
solution  of  potassium  iodide  is  added  to  a 
solution  of  quinidine  sulphate  a  white  pre- 
cipitate is  deposited.  By  this  test  quinidine  may 
be  distinguished  from  the  other  cinchona  alka- 
loids, and  detected  when  mixed  with  them  in 
solution,  no  other  yielding  a  precipitate  with 
potassium  iodide.  (See  A.  J.  P.,  xxix.  233.) 
Herapath  proposes  another  test  to  distinguish 
this   alkaloid  from  quinine.     If  to  a  solution 


354 


Cinchona  Rubra. 


PART  I. 


i 


of  quinine  sulphate  in  acetic  acid,  tincture  of 
iodine  be  added,  and  the  mixture  heated  and 
then  allowed  to  cool,  a  beautiful  emerald-green 
compound  is  formed,  while  quinidine  sulphate 
treated  in  the  same  way  yields  a  brown  precipi- 
tate. When  the  mixture  of  this  alkaloid  with 
cinchonidine  is  exposed  to  hot  air,  the  crystals 
of  quinidine  effloresce,  and  may  be  distinguished 
from  the  others  by  their  opaque  whiteness. 
Vreven  (C.  D.,  March  5,  1898,  400)  states  that 
the  crystals  yielded  by  Marine's  reagent  (potas- 
sio-cadmium  iodide)  with  quinidine  are  different 
from  those  obtained  from  any  of  the  other 
cinchona  alkaloids.  They  are  seen  under  the 
microscope  to  consist  of  bundles  of  fine  needle- 
like crystals  quite  different  from  those  of 
quinine,  cinchonine,  and  cinchonidine. 

Commercial  quinidine,  consisting  generally  of 
quinidine  with  a  much  larger  proportion  of 
cinchonidine,  and  sometimes,  there  is  reason 
to  believe,  exclusively,  or  nearly  so,  of  the  latter 
alkaloid,  wa.s  carefully  examined  by  11.  <>.  1 
It  readily  crystallizes  from  its  alcoholic  solu- 
tion, by  spontaneous  evaporation,  in  hard,  shin- 
ing, colorless  crystals,  which  are  easily  pul- 
\erizcd  and  yield  a  snow-white  powder.  They 
melt  without  decomposition  or  loss  of  water  at 
175°  ('.  CU7'  1'".),  and  on  cooling  601 
into  a  grayish-whitQ  crystalline  mass.  At  a 
higher    heat    they    take    lire,    ami    burn    with    an 

odor  resembling  that  of  the  volatile  oil  of  hitter 

almond.  Their  taste  i1-  hitter,  hut  less  intensely 
so  than  that  of  quinine.  Quinidine  is  soluble. 
according  to  Hesse,  in  2000  parte  of  water  at 
15°  C;  in  750  parte  of  boiling  water;  in  M 

parts  of  SO   per  cent,   ilcohol   at    20°    Cj   in   22 

parts  of  ether  of  sp.  gr.  0.729  al   20     < '..  or  in 

35  parte  of  the  same  at  10°  C.  (Hesse,  1' 

according  to  Drsgendorff,  in  76M  parts  of  ether 

at  10  ('.;  but  the  solubilities  of  commercial 
quinidine  vary  more  or  less  seoording  to  the 
relative  quantities  of  quinidine  proper  sad 
cinchonidine  contained  in  it.  With  the  acids 
it  forms  salts,  most  of  which  are  beautifully 
crystallizable,  and  much  more  soluble  than  I 
of  quinine.  There  are.  as  of  quinine  and  cin- 
chonine, two  classes  of  the  salts  of  quinidine, 
which  may  be  considered  either  as  neutral  and 
acid  or  as  basic  and  neutral.  It  differs  from 
quinine  by  its  much  slighter  solubility  in  ether. 
From  the  aqueous  solution  of  its  salts  the  alka- 
lies and  their  carbonates  and  bicarbonates  throw 
down  pulverulent  precipitates  not  soluble  in  an 
excess  of  the  precipitant.  With  sodium  phos- 
phate, silver  nitrate,  and  mercuric  chloride  it 
forms  white,  with  gold  trichloride  light  yellow, 
and  with  platinic,  orange-yellow  precipitates.  It 
may  be  obtained  by  first  precipitating  it  from 
the'  solution  of  one  of  its  salts  by  an  alkali, 
and  then  repeatedly  dissolving  in  alcohol  and 
crystallizing,  until  it  is  entirely  freed  from 
a  greenish-yellow  resinous  substance  which  is 
apt  to  attend  it.  From  quinine  it  may  be 
separated  by  repeated  washing  with  ether. 

The  sulphate  of  this  alkaloid  was  official  in 
the  U.  S.  P.  1890,  and  described  as  follows: 


QurNiDiN.£  Sulphas.  U.  S.  1890,  Quinidine 
Sulphate.  (CaoH24N202)2H2S04.2HaO  =  780.42. 

"  The  neutral  sulphate  of  an  alkaloid  ob- 
tained from  the  bark  of  several  species  of 
Cinchona  (nat.  ord.  Rubiaceee).  Quinidine  Sul- 
phate should  be  kept  in  well-stoppered  bottles, 
in  a  dark  place."    U.  S.  1890. 

Quinidine  sulphate  is,  according  to  one  view, 
neutral,  consisting  of  one  molecule  each  of 
quinidine,  sulphuric  acid,  and  water;  according 
to  another,  basic,  containing  two  molecules  of 
base,  one  of  acid,  and  one  of  water,  and  there- 
fore a  disulphate.  It  is  obtained  from  the 
quinidine  barks  by  the  same  process  as  that  by 
which  quinine  sulphate  is  procured  from  the 
quinine-yielding  barks.  When  the  two  alkaloids 
are  contained  in  the  same  bark,  the  quinidine 
sulphate  (commercial)  remains  in  the  mother 
waters  in  consequence  of  its  greater  solubility. 
By  the  addition  to  its  solution  of  a  quantity  of 
sulphuric  acid  equal  to  that  which  it  contains,  it 
is  converted  into  the  hisulphate  (sulphate  on  the 
basic  view),  crystallizable  in  line  aeicular  crys- 
tali  like  asbestos,  and  possessing  the  formula 
C20II84N2O2II2SO4  -f-lIIaO.  Quinidine  sul- 
phate was  officially  described  as  in  "  white,  silky 
needles,  odorless,  and  having  a  very  hi  Her  taste; 

Snent  in  the  air.  Soluble,  at  15°  C. 
P.),  in  100  parts  of  water,  and  in  8  parts  of  al- 
cohol; in  7  parts  of  boiling  water,  and  very  sol- 
uble in  boiling  alcohol;  also  in  11  parts  of 
chloroform,  and  is  acidulated  water;  almost  in- 
soluble in  ether.     When  heated  to  120°  C.  (2 

the  salt  loses  its  waler  of  crystallization 
(4.6  pei-  cent.).  Upon  ignition,  it  i^  slowly  con- 
i.  Leaving  no  residue.  The  salt,  is  neutral 
or  faintly  alkaline  to  litmus  paper.  An  aqueous 
solution  of  the  salt,  when  acidulated  with  sul- 
phuric, acid,  has  a  decided,  blue  fluorescence. 
On  treating  10  Cc.  of  an  aqueous  solution 
(about  1  in  1G00)  of  the  salt  with  2  dro] 
bromine  water,  and  then  with  an  excess  of 
ammonia  water,  the  liquid  will  acquire  an 
emerald-green  color.  With  proper  adjustment 
of  the  reagents,  more  dilute  solutions  will  give 
a  paler  tint,  while  more  concentrated  ones  will 
acquire  a  deeper  color,  or  deposit  a  green  pre- 
cipifate.  A  cold,  saturated  aqueous  solution 
of  the  salt  yields  a  white  precipitate  with 
potassium  iodide  test-solution  (difference  from 
quinine  sulphate).  An  aqueous  solution  of 
the  salt  yields,  with  barium  chloride  test-solu- 
tion, a  white  precipitate  insoluble  in  hydro- 
chloric acid.  Quinidine  Sulphate  should  not 
impart  more  than  a  faintly  yellowish  tint  to 
concentrated  sulphuric  acid  (limit  of  readily 
carbonizable,  organic  impurities),  nor  produce 
a  red  color  with  nitric  acid  (difference  from 
morphine).  If  a  small  quantity  of  ammonia 
water  be  added  to  3  Cc.  of  an  aqueous  solution 
of  the  salt  saturated  at  15°  C.  (59°  F.),  a  white 
precipitate  (quinidine)  will  be  produced,  which 
requires  more  than  30  Cc.  of  ammonia  or  more 
than  30  times  its  weight  of  ether  to  dissolve 
it  (absence  of  more  than  small  proportions  of 
other  cinchona  alkaloids)."  U.  S.  1890. 
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The  action  of  quinidine  sulphate  upon  the 
system  is  similar  to  that  of  quinine,  but  is 
less  powerful  in  the  proportion  of  three  to  two. 

Quinicine,  C20H24N2O2,  being  a  derivative 
of  quinine,  will  be  treated  under  that  head. 

Quinine,  C20H24N2O2  +  3H2O.— This  alka- 
loid has  been  made  official,  as  have  its  bisul- 
phate,  hydrobromide,  hydrochloride,  salicylate, 
and  sulphate,  and  they  will  be  treated  under 
separate  heads  (see  Index). 

The  following  additional  substances  have  been 
found  in  Cinchona  bark;  Quinic  or  Kinic, 
Quinovic  or  Kinovic,  Quinotannic  or  Cincho- 
tannic  acids,  Quinovin  or  Kinovin,  Cinchonic 
red,  volatile  butyraceous  oil,  in  small  quantity, 
and  red  and  yellow  coloring  matter.  These 
constituents,  arranged  alphabetically,  will  now 
be  considered  in  detail. 

Cinchocerotin,  C27H48O2. — This  substance 
was  discovered  by  Kerner  in  flat  Calisaya 
bark  from  South  America.  He  obtained  it 
in  white,  very  light,  crystalline  scales.  It  is 
not  soluble  in  boiling  water,  nor  in  hydrochloric, 
diluted  sulphuric,  or  glacial  acetic  acid,  but  dis- 
solves readily  in  ether,  chloroform,  and  alcohol. 
(A.  J.  P.,  1883,  p.  357.) 

Cinchofulvic  Acid. — The  cinchonic  red  of 
Reuss,  identical  with  the  insoluble  red  coloring 
matter  of  Pelletier  and  Caventou,  C12H14O7,  is 
reddish  brown,  insipid,  inodorous,  largely  solu- 
ble in  alcohol,  especially  when  hot,  and  almost 
insoluble  in  ether  or  water,  though  the  latter 
dissolves  a  little  at  the  boiling  temperature. 
The  acids  promote  its  solubility  in  water.  It 
precipitates  tartar  emetic,  but  not  gelatin;  but 
if  treated  with  a  cold  solution  of  potassium  or 
sodium  hydroxide,  or  with  ammonia,  lime,  or 
baryta  with  heat,  and  then  precipitated  by  an 
acid,  it  acquires  the  property  of  forming  an  in- 
soluble compound  with  gelatin.  It  yields  pro- 
tocatechuic  acid,  C7H6O4,  when  fused  with 
potassium  hydroxide.  It  is  most  abundant  in 
the  red  bark  (over  10  per  cent.),  and  least  so 
in  the  pale. 

Cinchotannic  Acid.  Cinchotannin,  CtaHie 
O9. — Tannic  acid,  tannin,  or  soluble  red  coloring 
matter  of  Pelletier  and  Caventou,  has  been  con- 
sidered as  possessing  all  the  properties  which 
characterize  the  proximate  vegetable  principles 
associated  together  under  the  name  cinchotannic 
acid.  It  is  a  glucoside  existing  in  cinchona  barks 
in  the  proportion  of  3  to  4  per  cent.  It  has  a 
brownish-red  color  and  an  austere  taste,  is 
soluble  in  water  and  alcohol,  combines  with 
metallic  oxides,  and  produces  precipitates  with 
the  salts  of  iron,  which  vary  in  color  according 
to  the  variety  of  bark,  being  deep  green  with 
the  pale  bark,  blackish  brown  with  the  yellow, 
and  reddish  brown  with  the  red.  It  also  forms 
white  precipitates  with  tartar  emetic  and  gela- 
tin, and  readily  combines  with  atmospheric 
oxygen,  becoming  insoluble.  It  must,  however, 
differ  materially  from  the  tannic  acid  of  galls, 
which  could  not  exist  in  aqueous  solutions  con- 
taining cinchonine  and  quinine  without  forming 
insoluble  compounds  with  them.     Rembold  has 


shown  that  when  cinchotannic  acid  is  boiled 
with  diluted  sulphuric  acid,  cinchonic  red  is  pro- 
duced, sugar  being  formed  at  the  same  time. 

Fatty  Matter. — This  was  first  obtained  pure 
by  Laubert,  and  is  of  a  greenish  color  as  ob- 
tained from  the  pale  bark,  orange  yellow  from 
the  yellow.  It  is  insoluble  in  water,  soluble 
in  boiling  alcohol,  which  deposits  a  part  of  it 
on  cooling,  very  soluble  in  ether,  even  cold,  and 
saponifiable  with  the  alkalies. 

Quinic  Acid  (Hexahydrotetraoxybenzoic 
acid),  C7H12O6. — This  acid  was  isolated  as  early 
as  1790  by  Hofmann,  an  apothecary  of  Leer, 
who  obtained  it  from  the  calcium  salt  from 
cinchona.  It  exists  in  a  number  of  important 
plants, — ivy,  oak,  elm,  ash,  coffee,  etc.  It  may 
be  desirable  to  procure  the  alkaloids  in  the 
state  of  saline  combination  in  which  they  exist 
in  the  bark,  since  it  is  possible  that  they  may 
exert  an  influence  over  the  system  in  this  state 
somewhat  different  from  that  produced  by  their 
combinations  with  sulphuric  or  other  mineral 
acids.  As  it  is  impossible  to  procure  the  qui- 
nates  immediately  from  the  bark  in  a  pure  state, 
it  becomes  necessary  first  to  obtain  the  quinic 
acid  separately,  which  may  thus  become  of 
some  practical  importance.  "We  shall,  there- 
fore, briefly  describe  the  mode  of  procuring  it, 
and  its  characteristic  properties.  It  is  usually 
prepared  from  calcium  quinate,  the  residue 
obtained  in  the  manufacture  of  quinine  sul- 
phate (see  Quinines  Sulphas)  by  decomposing 
an  aqueous  solution  of  calcium  quinate  with 
oxalic  acid,  filtering  out  the  precipitated  calcium 
oxalate,  and  evaporating  the  filtrate  to  the 
crystallizing  point;  or  by  evaporating  the 
infusion  of  bark  to  a  solid  consistence,  and 
treating  the  extract  with  alcohol,  we  have  in 
the  residue  a  viscid  matter  consisting  chiefly 
of  mucilage  with  calcium  quinate,  which  is 
insoluble  in  alcohol.  If  an  aqueous  solution  of 
this  substance  be  formed,  and  allowed  to  evapo- 
rate at  a  gentle  heat,  crystals  of  the  quinate 
will  be  deposited,  which  may  be  purified  by  a 
second  crystallization.  The  salt  thus  obtained, 
being  dissolved  in  water,  is  decomposed  by 
means  of  oxalic  acid,  which  precipitates  the 
lime  and  leaves  the  quinic  acid  in  solution.  This 
may  be  procured  in  the  crystalline  state  by 
spontaneous  evaporation,  though  as  usually  pre- 
pared it  is  in  the  form  of  a  thick  syrupy  liquid. 
The  crystals  are  transparent  and  colorless,  sour 
to  the  taste,  soluble  in  2  parts  of  water,  but 
less  soluble  in  alcohol,  and  almost  insoluble  in 
ether.  By  heating  quinic  acid  or  a  quinate 
with  manganese  dioxide  and  sulphuric  acid, 
we  get  yellow  crystals  of  kinone,  better  known 
as  quinone,  C6H4O2,  a  reaction  which  may  be 
used  for  ascertaining  the  presence  of  quinic 
acid.  The  cinchonine  and  quinine  quinates  may 
be  obtained  either  by  the  direct  combination 
of  their  constituents,  or  by  the  mutual  decom- 
position of  the  sulphates  of  those  alkaloids  and 
calcium  quinate.  Cinchonine  quinate  has  a 
bitter  and  astringent  taste,  is  very  soluble  in 
water,  is  soluble  also  in  alcohol,  and  is  crys- 
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tallized  with  difficulty.  Quinine  quinate  is  also 
very  soluble  in  water,  but  less  so  in  rectified 
alcohol.  Its  taste  is  very  bitter,  resembling 
that  of  yellow  bark.  It  crystallizes  in  beautiful 
stellate  groups,  which  are  opaque  or  semi-trans- 
parent. The  salt  is  with  difficulty  obtained 
free  from  color,  and  only  by  employing  the  in- 
gredients in  a  state  of  extreme  purity.  (Ann. 
Ch.  Phys.,  Juillet,  1829.)  Lautemann  found, 
in  experiments  upon  himself,  that  quinic  acid, 
when  taken  into  the  system,  undergoes  a  con- 
version into  hippuric  acid  and  in  this  state  escapes 
with  the  urine.  (Ann.  Ch.  Ph.,  cxxv.  9.)  Rabu- 
teau  has  investigated  the  physiological  proper- 
ties of  quinic  acid,  and  has  found  it  closely 
to  resemble  the  ordinary  vegetable  acids,  being 
harmless  in  its  effects  on  the  system,  and  form- 
ing with  water  a  refreshing  drink  like  lemonade. 
Like  other  vegetable  acids,  also,  it  is  decom- 
posed in  the  system,  forming,  when  taken  in 
the  state  of  an  alkaline  salt,  a  carbonate  of 
the  alkali  in  the  blood,  and  rendering  that 
fluid  alkaline.  (A.  J.  U.  S.,  Oct.  1872,  p.  524.) 
(Quinic  acid  is  said  by  Zwcnger  to  have  been 
found  in  the  leaves  of  Vaccinium  Myrtillus,  L. 
(A.  J.  P.,  March,  1861,  p.  128.)  Several 
esters  of  quinic  acid  and  compounds  witli  syn- 
thetic bases  have  been  recently  introduced  into 
medicine,  vis,  ckmotropm,  sidonal,  new  Btdonal, 
urosin,  and  ural. 

Quinovin,  Kinovin,  or  Chinorin.  Kinovic 
bitter,  CmIIssOii. —  Originally  discovered  in  the 
false  bark  called  quinquina  nova,  or  new  bark, 
this  substance  has  since  been  found  in  Cali- 
saya  bark,  and  probably  exists,  in  greater  or 
less    proportion,    in    all    the    Cinchona   barks. 

it  was  detected  by  De  Yrij  not  only  in  the 
bark  but  also  in  the  wood  and  leaves  of  C. 
Calisaya  and  ('.  lucumce folia.  (./.  P.  ('.,  Avril, 
I860,  pp.  225,  258.)  It  is  white,  uncrystal- 
lizable,  almost  insoluble  in  water,  but  readily 
dissolved  by  alcohol  and  ether.  It  is  very 
bitter,  and,  as  it  is  asserted  to  have  no  febri- 
fuge virtues,  may  on  this  account  mislead  the 
judgment  in  relation  to  the  activity  of  the  bark 
in  which  it  may  be  found.  Some  barks  are 
said  to  owe  their  bitterness  mainly  to  this  ingre- 
dient. YVinckler  gives,  as  a  certain  test  of  its 
presence  in  any  bark,  copper  sulphate,  which  is 
indifferent  to  infusion  of  bark  containing  none 
of  this  principle,  but  detects  the  smallest  pro- 
portion of  it  by  producing  a  dirty-green  color, 
soon  followed  by  the  deposition  of  a  fine 
similarly  colored  powder.  This  is  a  salt  of 
copper,  and  has  a  very  bitter  and  metallic 
taste.    (See  A.  J.  P.,  xxv.  343.) 

Quinovin  in  alcoholic  solution  was  shown  in 
1859  by  Hlasiwetz  to  be  resolved  by  means  of 
hydrochloric  acid  gas  into  quinovic  acid,  C24 
H38O4,  and  an  uncrystallizable  sugar,  mannitan, 
CeHi20e,  by  assimilation  of  H2O.  The  forma- 
tion of  quinovic  acid  takes  place  more  easily  if 
kinovin  is  placed  in  contact  with  sodium  amal- 
gam and  spirit  of  wine,  when  after  12  hours 
mannitan  and  sodium  quinovate  are  formed. 
(Pharmacographia,  2d  ed.,  p.  364.) 


Liebermann  and  Giesel  (Ber.  d,  Chem.  Ges., 
xvi.  987)  believe  that  two  modifications  exist, 
a-quinovin  and  p-quinovin,  the  former  in  Cin- 
chona, the  latter  in  Cuprea  bark :  a-quinovin  is 
a  white  crystalline  powder,  nearly  insoluble  in 
cold  and  hot  water,  but  soluble  in  caustic  alka- 
lies, lime  water,  ammonia  water,  and  glacial 
acetic  acid,  soluble  with  difficulty  in  chloroform, 
ether,  and  petroleum  benzin ;  it  dissolves  in  57 
parts  of  nearly  absolute  alcohol.  j3-quinovin 
closely  resembles  a-quinovin,  but  is  not  soluble 
in  ether,  and  crystallizes  readily  from  diluted 
alcohol. 

De  Vrij  proposes  the  following  method  of 
isolating  quinovin.  Macerate  powdered  cinchona 
with  a  very  weak  solution  of  potassium  or  sodium 
hydroxides,  precipitate  the  filtered  liquid  with  an 
acid,  redissolve  the  precipitate  in  milk  of  lime 
to  separate  the  cinchonic  red,  filter  and  pre- 
cipitate the  solution  boiling  hot  with  hydro- 
chloric acid,  separate  the  precipitate,  wash  it, 
ex] »ress  as  much  as  possible,  and  lastly  dry 
it  on  porous  stones,  and  powder  it.  For  a 
process  for  preparing  quinovin  from  by-pro- 
ducts, see  Allen's  Organic  A  nail/sis,  1892,  vol. 
iii.,  Part  ii.,  p.  443.  Thus  prepared,  the 
quinovic  bitter  forms  soluble  compounds  with 
magnesia  and  lime,  and  has  been  employed,  in 
this  mode  of  combination,  as  a  tonic  in  the 
hospital  of  Batavia,  with  encouraging  success. 
(./.  /'.  <".,  Avnl,  I860,  p.  258.) 

Quinovic  Acid  (Kinovic  Acid). — Resulting 
from  the  decomposition  of  quinovin,  and  pos- 
sessing the  formula  (^lUsOa;  in  white,  rhora- 
boidal  crystals,  insoluble  in  water,  but  slightly 
soluble  in  ether,  somewhat  more  so  in  boiling 
alcohol,  but  very  soluble  in  ammonia  and  the 
fixed  alkalies,  the  solutions  frothing  like  soap 
water.  On  adding  an  acid  to  an  alkaline  solu- 
tion of  quinovic  acid,  a  hydrate  of  quinovic  acid 
is  thrown  down  as  a  very  voluminous  jelly,  the 
whole  contents  of  the  vessel  gelatinizing.  Ker- 
nel- (Deutsche  Klin.,  xx.  81)  speaks  very  favor- 
ably of  quinovic  acid  as  an  excellent  and  at  the 
same  time  perfectly  safe  tonic,  which  produces 
no  narcotic  symptoms,  and,  given  to  adults  in 
the  quantity  of  half  or  three-quarters  of  an 
ounce,  causes  not  the  slightest  ill  effect.  He  pre- 
fers it  in  the  form  of  calcium  quinovate,  of 
which  forty  grains  (2.6  Gm.)  is  the  average 
dose.    (Am.  J.  M.  S.,  Oct.  1869,  543.) 

By  the  experiments  of  Henry,  Jr.,  and 
Plisson,  it  may  be  considered  as  established  that 
the  alkaloids  of  the  different  varieties  of  bark 
are  combined  at  the  same  time  with  quinic  acid 
and  with  one  or  more  of  the  coloring  matters 
which,  in  relation  to  these  substances,  appear 
to  act  the  part  of  acids.  This  idea  was  origi- 
nally suggested  by  Robiquet.  (J.  P.  C,  xii.  2S2, 
369.)  The  compounds  of  quinine,  cinchonine, 
etc.,  with  the  coloring  matter  are  scarcely  solu- 
ble in  water,  while  their  quinates  are  very 
soluble. 

The  odor  of  bark  appears  to  depend  on  a 
volatile  oil,  which  Fabroni  and  Trommsdorff 
obtained  by   distillation  with  water.     The  oil 
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floated  on  the  surface  of  the  water,  was  of  a 
thick  consistence,  and  had  a  bitterish,  acrid 
taste,  with  the  odor  of  bark. 

Yellow  Coloring  Matter. — This  has  little 
taste,  is  soluble  in  water,  alcohol,  and  ether, 
precipitates  neither  gelatin  nor  tartar  emetic, 
and  is  itself  precipitated  by  lead  subacetate. 

Incompatibles. — Of  the  relations  of  bark  to 
the  several  solvents  employed  in  pharmacy  we 
shall  speak  hereafter,  under  the  heads  of  its 
tincture  and  other  preparations,  where  we 
shall  also  have  an  opportunity  of  mentioning 
some  of  the  more  prominent  substances  which 
afford  precipitates  with  its  liquid  preparations. 
It  is  sufficient  at  present  to  state  that  all  the 
substances  which  precipitate  the  infusion  of 
bark  do  not  by  any  means  necessarily  affect 
its  virtues,  as  it  contains  several  inert  ingre- 
dients which  form  insoluble  compounds  with 
bodies  that  do  not  disturb  its  active  principles. 
As  tannic  acid  forms  with  the  alkaloids  com- 
pounds insoluble  in  water,  it  is  desirable  that 
substances  containing  this  acid  in  a  free  state 
should  not  be  prescribed  in  connection  with 
the  infusion  or  decoction  of  bark;  for,  though 
these  insoluble  tannates  might  be  found  effica- 
cious if  administered,  yet,  being  precipitated 
from  the  liquid,  they  would  be  likely  to  be 
thrown  away  as  dregs,  or  at  any  rate  would  com- 
municate, if  agitated,  an  unpleasant  turbid- 
ity. The  same  may  be  said  of  the  tincture 
and  compound  solution  of  iodine,  which  form 
insoluble  compounds  with  all  the  cinchona  alka- 
loids, and  of  the  alkalies,  alkaline  carbonates, 
and  alkaline  earths,  which  precipitate  them 
from  their  aqueous  solution. 

Estimation  of  Value. — It  is  evident,  from 
what  has  been  said,  that  an  infusion  of  bark, 
on  account  of  the  tannin-like  principle  which 
it  contains,  may  precipitate  gelatin,  tartar 
emetic,  and  the  salts  of  iron,  without  having 
a  particle  of  cinchonine,  quinine,  or  other  alka- 
loid in  its  composition,  and  that  consequently 
any  inference  as  to  its  value,  drawn  from  these 
chemical  properties,  would  be  fallacious;  but, 
as  the  active  principles  are  thrown  down  by 
the  tannic  acid  of  galls,  no  bark  can  be  con- 
sidered good  which  does  not  afford  a  precipitate 
with  the  infusion  of  this  substance.1 


1  Orahe's  Test. — A  test  of  the  Cinchona  barks  con- 
taining one  or  more  of  their  characteristic  alkaloids 
has  been  proposed  by  Grahe.  It  Is  founded  on  the 
fact  that  when  these  barks  are  exposed  to  destructive 
distillation  a  product  Is  obtained  of  a  bright  carmine 
color,  which  is  yielded  by  no  other  bark  under  the 
same  circumstances,  and  not  by  cinchona  unless  it 
!  contain  one  or  more  of  its  peculiar  alkaloids.  Nor 
do  the  pure  alkaloids  afford  it ;  but,  if  mixed  with  a 
little  acetic,  quinlc,  tannic,  citric,  or  tartaric  acid, 
they  exhibit  the  reaction,  showing  that  in  the  bark  it 
takes  place  between  the  alkaloids  and  organic  acids 
contained  in  it.  Grahe  applies  the  test  by  heating  a 
piece  of  the  bark  weighing  from  five  to  ten  grains  in 
an  ordinary  test-tube,  and  gradually  increasing  the 
heat  to  redness.  Whitish  smoke,  and  aqueous  vapor 
condensing  on  the  surface  of  the  tube,  are  first  given 
off,  which  are  soon  followed  by  the  appearance  of 
redness  in  the  fumes,  and  by  the  deposition,  an  inch 
above  the  heated  part,  of  a  red  pulverulent  film, 
which  is  gradually  changed  Into  a  thick,  oily  liquid, 
running  down  the  glass  in  drops  or  streaks  of  a  fine 
carmine  color.     (Cfc.  Cb.,  Feb.  17,  1858,  p.  97.) 


It  is  impossible  to  determine  with  accuracy 
the  relative  proportion  of  the  active  ingredients 
in  the  different  varieties  of  cinchona,  as  the 
quantity  is  by  no  means  uniform  in  different 
specimens  of  the  same  variety.  The  results 
of  the  most  recent  experiments  have  been  al- 
ready stated  under  the  head  of  the  several 
varieties  of  bark  described.  But  it  is  highly 
important,  in  relation  to  any  particular  sample 
of  bark,  to  be  able  to  ascertain  its  medicinal 
efficiency,  which  is  measured  by  the  quantity 
of  the  peculiar  cinchona  alkaloids  it  may  contain. 
In  1880  the  U.  S.  Pharmacopoeia  for  the  first 
time  in  its  history  gave  a  process  for  assaying 
Cinchona  bark;  this  was  deemed  necessary  be- 
cause of  the  impossibility  of  judging  of  the 
quality  of  the  bark  by  its  physical  appearances. 
The  manufacturing  chemist  never  trusts  to 
anything  short  of  a  careful  chemical  assay, 
and  Cinchona  bark  should  never  be  dispensed 
or  used  without  having  its  quality  tested  or 
certified  to  by  a  competent  authority.  The 
following  official  process  of  assav  is  much 
simpler  than  that  of  the  U.  S.  Pliarm.  1880, 
and  will  give  sufficiently  accurate  results  for 
the  uses  of  the  pharmacist.  Each  manufacturer 
and  quinologist  usually  has  his  own  secret  pro- 
cess, and  a  method  which  will  accurately  differ- 
entiate the  quantities  of  the  alkaloids  is  usually 
difficult  and  unreliable  in  the  hands  of  the  in- 
experienced. 

Assay  (8th  Rev.).—"  Cinchona,  in  No.  80  (or 
finer)  powder,  fifteen  grammes;  Ether,  sp.  gr. 
not  above  0.720  at  25°  C.  (77°  F.)  ;  Chloroform, 
Ammonia  Water,  Distilled  Water,  Normal  Sul- 
phuric Acid  V.S.,  each,  a  sufficient  quantity. 
Introduce  the  Cinchona  into  an  Erlenmeyer 
flask  or  bottle  of  about  200  Cc.  capacity,  and 
add  a  mixture  of  125  Cc.  of  ether  and  25  Cc. 
of  chloroform ;  then  insert  the  stopper  securely, 
shake  the  flask  vigorously,  and  allow  it  to  stand 
for  ten  minutes.  Then  add  10  Cc.  of  am- 
monia water,  and  allow  it  to  stand  for 
five  hours,  shaking  at  frequent  intervals  (or 
continuously  with  the  aid  of  a  mechanical 
shaker).  Next  add  15  Cc.  of  distilled  water, 
shake  the  flask  vigorously,  and  allow  it  to  stand 
for  a  few  minutes,  so  as  to  cause  the  powder 
to  settle  readily.  When  the  supernatant  fluid 
is  quite  clear,  decant  into  a  measuring  flask 
or  cylinder  exactly  300  Cc.  of  the  supernatant 
liquid  (representing  10  Gm.  of  Cinchona), 
transfer  this  to  a  separator  and  add  15  Cc. 
of  normal  sulphuric  acid  V.S.,  or  sufficient  to 
make  the  liquid  distinctly  acid.  Shake  the 
separator  vigorously  for  one  minute,  and  allow 
the  two  layers  of  liquid  to  separate  completely. 
Draw  off  the  lower  aqueous  layer  into  a  flask. 
Then  add  5  Cc.  of  normal  sulphuric  acid  V.S. 
and  5  Cc.  of  distilled  water  to  the  separator 
and  shake  it  vigorously  for  about  one  minute, 
allow  the  liquids  to  separate  as  before,  and 
again  draw  off  the  lower  aqueous  layer  into 
the  flask.  Repeat  the  operation,  using  5  Cc. 
of  distilled  water  in  the  separator  (without 
acid),  drawing  off  the  aqueous  liquid  into  the 
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flask.  Filter  the  combined  acid  liquids  into  a 
measuring  cylinder,  and  wash  the  filter  and 
flask  with  enough  distilled  water  to  make  the 
contents  of  the  cylinder  measure  exactly  50  Cc. 
Pour  half  (25  Cc.)  of  the  acid  liquid  into  a 
separator  marked  No.  1,  and  the  remaining 
half  (25  Cc.)  into  another  separator  marked 
No.  2,  which  set  aside. 

/.  For  Anhydrous  Cinchona  Alkaloids. — To 
separator  No.  1  (see  above)  add  25  Cc.  of  a 
mixture  of  chloroform  3  volumes  and  ether  1 
volume,  also  5  Cc.  of  ammonia  water,  or  suffi- 
cient to  render  the  liquid  alkaline.  Insert  the 
stopper  and  shake  the  separator  carefully  for 
one  minute,  and  then  draw  off  the  lower  layer 
into  a  tared  flask  or  beaker.  Add  20  Cc.  more 
of  the  chloroform-ether  mixture  to  the  sepa- 
rator, insert  the  stopper,  and  shake  the  liquid 
carefully  for  one  minute,  again  drawing  off 
the  lower  layer  into  the  tared  flask.  Repeat 
the  operation  with  10  Cc.  of  chloroform,  and 
draw  this  off  into  the  tared  flask.  Evaporate 
the  chloroform -ether  solutions  in  the  tared  flask 
or  beaker  slowly  and  carefully  to  dryness  on 
a  water-bath.  Add  3  Cc.  of  ether  to  the  dry 
residue,  and  again  evaporate  to  dryness.  Then 
place  the  flask  or  beaker  in  an  air-bath  and  heat 
at  110°  C.  (230°  P.)  until  the  weight  after 
cooling  remains  constant.  The  weight  of  the 
residue  in  grammes  multiplied  by  20  will  give 
the  percentage  of  anhydrous  cinchona  alkaloids 
(total  alkaloids)  in  the  Cinchona. 

II.  For  Ethrr-Soluhlr  Alkaloids. — To  sepa- 
rator No.  2  (see  above),  containing  the  other 
25  Cc.  of  acid  liquid,  add  25  (V.  of  ether  and 
5  Cc.  of  ammonia  water,  or  sufficient  to  render 
the  liquid  alkaline.  The  temperature  of  the 
liquid  should  be  kept  below  20°  C.  (G8°  F.), 
by  cooling  it,  if  necessary.  Shake  the  separator 
moderately  for  two  minutes,  and  allow  the  liquid 
to  stand  for  ten  minutes  at  15°  C.  (59°  P.); 
after  the  liquids  have  separated,  draw  off  and 
reject  the  lower  aqueous  layer  and  transfer 
the  ethereal  liquid  to  a  tared  beaker.  Add 
5  Cc.  more  of  ether  to  the  separator,  rinse 
carefully,  and  add  the  rinsings  to  the  tared 
beaker.  Evaporate  the  ether  carefully  by  the 
aid  of  a  water-bath,  dry  the  beaker  and  contents 
in  an  air-bath  at  110°  (230°  F.)  for  two  hours, 
cool,  and  weigh.  The  weight  of  the  residue  in 
grammes  multiplied  by  20  gives  the  percentage 
of  the  anhydrous  ether-soluble  alkaloids  con- 
tained in  the  Cinchona. 

Note. — Ether-soluble  alkaloids  include  qui- 
nine, quinidine,  and  cinchonidine."    U.  S. 

The  British  Pharmacopoeia  gives  the  follow- 
ing method  for  the  testing  of  Red  Cinchona 
bark: 

Test.  "  When  used  for  purposes  other  than 
that  of  obtaining  the  alkaloids  or  their  salts, 
it  should  yield  between  5  and  6  per  cent,  of 
total  alkaloids,  of  which  not  less  than  half 
should  consist  of  quinine  and  cinchonidine,  as 
estimated  by  the  following  methods. 

Mix  20  grammes  of  Red  Cinchona  Bark, 
in  No.  60  powder,  with  6  grammes  of  calcium 


hydroxide;  slightly  moisten  the  powders  with 
20  cubic  centimetres  of  water;  mix  the  whole 
intimately  in  a  small  porcelain  dish  or  mortar; 
allow  the  mixture  to  stand  for  an  hour  or  two, 
when  it  will  present  the  characters  of  a  moist 
dark  brown  powder,  in  which  there  should  be 
no  lumps  or  visible  white  particles.  Transfer 
this  powder  to  a  suitable  flask  fitted  with  a 
small  reflux  condenser,  add  130  cubic  centi- 
metres of  benzolated  amylic  alcohol,1  boil  them 
together  for  about  half  an  hour,  decant  the 
liquid  on  to  a  filter,  leaving  the  powder  in  the 
flask;  add  more  of  the  benzolated  amylic  alcohol 
to  the  powder,  and  boil  and  decant  as  before; 
repeat  this  operation  a  third  time,  then  turn 
the  contents  of  the  flask  on  to  the  filter,  and 
wash  by  percolation  with  more  of  the  benzolated 
amylic  alcohol  until  the  Bark  is  exhausted. 
Introduce  the  collected  filtrate,  while  still  warm, 
into  a  stoppered  glass  separator;  add  to  it 
2  cubic  centimetres  of  diluted  hydrochloric  acid, 
mixed  with  12  cubic  centimetres  of  water;  shake 
them  well  together,  and  when  the  acid  liquid 
has  separated  this  may  be  drawn  off,  and 
the  process  repeated  with  water  slightly  acidu- 
lated with  hydrochloric  acid,  until  the  whole 
of  the  alkaloids  have  been  removed.  The  liquid 
should  then,  while  warm,  be  carefully  and 
exactly  neutralized  with  solution  of  ammonia, 
and  concentrated  to  the  bulk  of  16  cubic  centi- 
metres. If  now  about  1.5  grammes  of  sodium 
potassium  tartrate,  dissolved  in  twice  its  weight 
of  water,  be  added  to  the  solution,  and  the 
mixture  stirred  with  a  glass  rod,  insoluble  tar- 
trates of  quinine  and  cinchonidine  will  separate 
completely  in  about  an  hour,  and  these  collected 
on  a  filter,  washed,  and  dried  in  a  water-oven, 
will  contain  eight-tenths  of  their  weight  of  the 
alkaloids,  quinine  and  cinchonidine,  which,  mul- 
tiplied by  5,  gives  the  weight  of  those  alka- 
loids present  in  100  grammes  of  the  bark.  To 
the  mother-liquor  from  the  preceding  process 
add  solution  of  ammonia  in  slight  excess.  Col- 
lect, wash,  and  dry  the  precipitate,  which  will 
contain  the  other  alkaloids.  The  weight  of 
this  precipitate,  multiplied  by  5,  and  added  to 
the  percentage  weight  of  the  quinine  and  cin- 
chonidine, gives  the  percentage  weight  of  total 
alkaloids."  Br. 

The  German  Pharmacopoeia  gives  the  follow- 
ing method :  "  The  powdered  bark  is  assayed 
as  follows:  Shake  20  Gm.  of  it  strongly  and 
repeatedly  with  a  mixture  of  10  Gm.  of  water 
of  ammonia,  20  Gm.  of  alcohol,  and  170  Gm. 
of  ether,  and,  after  a  day,  decant  120  Gm.  of 
the  clear  liquid.  To  this  liquid  add  3  Cc.  of 
volumetric  hydrochloric  acid,  remove  the  ether 
by  distillation  or  evaporation,  and  again  add, 
if  necessary,  enough  hydrochloric  acid  to  ren- 
der the  solution  acid.  Then  filter,  and  mix 
the  cold  filtrate  with  3.5  Cc.  of  volumetric  solu- 
tion of  potassa.  When  the  alkaloids  have 
subsided,  drop  more  of  the  solution  of  potassa 

1  "  Made  by  mixing  together  three  volumes  of  ben- 
zol and  one  of  amylic  alcohol,  and  decanting  the 
supernatant  fluid  from  any  deposited  water."     Br. 
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into  the  clear  supernatant  liquid,  until  nothing 
more  is  thrown  down.  Finally,  collect  the  whole 
of  the  precipitate  on  a  filter,  and  wash  it 
repeatedly  with  small  portions  of  water,  until 
drops  of  the  wash  water  allowed  to  come 
in  contact  with  the  surface  of  a  cold,  aqueous, 
neutral,  saturated  solution  of  sulphate  of  qui- 
nine no  longer  produce  a  turbidity.  When  the 
alkaloids  have  drained,  press  them  gently  be- 
tween bibulous  paper,  and,  having  dried  them 
sufficiently  in  the  air  to  permit  their  being 
removed  to  a  watch-glass,  dry  them  completely, 
first  over  sulphuric  acid,  and,  finally,  by  means 
of  a  water-bath.  The  weight  of  alkaloids  pro- 
cured by  this  method  should  not  be  less  than  0.42 
Gm.  When  a  small  portion  of  the  same  is 
boiled  with  300  parts  of  water,  the  filtrate, 
after  cooling,  should  yield  flakes  of  quinine. 
When  to  5  parts  of  this  solution,  after  being 
cooled  and  decanted,  1  part  of  chlorine  water  is 
added,  and  water  of  ammonia  immediately 
dropped  in,  the  liquid  should  acquire  a  beautiful 
green  color."  P.  G.  For  E.  R.  Squibb's  method 
of  assay  see  U.  S.  D.,  18th  ed.,  p.  412. 

It  is  usually  sufficient  to  ascertain  the  quan- 
tity of  total  alkaloids  in  bark,  for  this  is  really 
a  test  of  the  efficacy  of  the  bark  for  pharma- 
ceutical purposes,  since  all  the  organic  alka- 
line principles  contained  in  it  are  efficient  as 
medicines,  and  in  all  probability  in  a  nearly 
equal  degree.  But  for  manufacturing  pur- 
poses it  is  necessary  to  push  the  investigation 
further,  and  ascertain  the  proportion  of  the 
several  alkaloids  in  the  mixture. 

De  Vrij  obtained  from  bark  of  C.  officin- 
alis grown  at  Ootacamund  total  alkaloids  as 
high  as  11.96  per  cent.  (9.1  per  cent,  of  which 
was  quinine).  The  highest  yield  yet  recorded 
was  obtained  by  De  Vrij  from  Ootacamund 
bark,  13.5  per  cent.,  the  great  part  of  which  was 
quinine.1      Between    these    and    the    barks    of 

1  Quinetum. — Under  this  name  a  compound  Is  pro- 
duced In  India  and  other  Eastern  countries,  which 
consists  of  the  mixed  alkaloids  of  Red  Bark,  the  object 
being  to  produce  a  cheap  febrifuge  which  will  answer 
all  practical  purposes  and  save  the  cost  of  refining. 
De  Vrij  named  it  quinetum  quinotannicum  and 
considered  it  to  be  a  mixture  of  the  quinotannates  of 
the  mixed  crude  alkaloids.  The  following  formula 
was  adopted  by  the  Dutch  Society  for  the  Advance- 
ment of  Pharmacy  :  "  Red  Cinchona  bark  (the  bark 
of  the  trunk  of  Cinchona  succirubra,  grown  in  Java 
and  India,  and  containing  at  least  6  per  cent,  of  alka- 
loids), in  fine  powder,  1000  parts;  normal  hydro- 
chloric acid  (volumetric  standard),  1000  parts;  oxalic 
acid,  12  parts ;  solution  of  soda,  q.  s. ;  water,  q.  s. 

Macerate  the  cinchona  with  the  hydrochloric  acid 
and  3000  parts  of  water  for  at  least  12  hours,  occa- 
sionally stirring.  Pour  the  mixture  into  a  percolator, 
the  lower  orifice  of  which  is  closed  by  a  linen  plug, 
and,  as  soon  as  the  liquid  runs  off  clear,  displace  with 
water  until  the  liquid  running  from  the  percolator  is 
no  longer  precipitated  (though  it  may  be  colored)  by 
solution  of  soda. 

To  the  strained  liquid  (which  may  amount  to  per- 
haps 8000  parts)  add  the  oxalic  acid  dissolved  in  a 
little  water,  and  then  add  carefully,  under  continued 
stirring,  just  enough  solution  of  soda  until  the  pre- 
cipitate which  forms  at  first  separates  In  coherent 
flakes.  Separate  this  precipitate  (which  consists  of 
calcium  oxalate  and  cinchona  red)  by  pouring  off  as 
mucb  of  the  still  acid  clear  liquid  as  is  possible,  and 
Alter  the  remainder.  To  the  united  liquids  add  now 
an  excess  of  solution  of  soda,  let  it  settle,  and  collect 
tae  precipitate  upon  a  moistened  double  filter.  Wash 
it  with  a  weak  soda  solution  until  the  washings  have 
only  a  light-red  color ;  then  wash  with  the  least  pos- 


lowest  value  there  is  every  grade  of  productive- 
ness, down  to  a  mere  trace  of  alkaloidal  matter. 

The  quantities  of  cinchona  and  other  barks 
used  in  the  manufacture  of  quinine  imported 
into  the  United  States  during  the  year  1903  was 
3,980,072  lbs,  valued  at  $547,332,  and  for  1904 
3,605,131  lbs.,  valued  at  $501,375.  In  the  same 
years  the  importations  of  sulphate  of  quinine 
amounted  to  2,534,106  oz.,  valued  at  $576,404, 
and  3,059,514  oz.,  valued  at  $659,868. 

Uses. — This  valuable  remedy  was  unknown 
to  the  civilized  world  until  about  the  middle  of 
the  seventeenth  century,  though  the  natives  of 
Peru  are  generally  supposed  to  have  been  long 
previously  acquainted  with  its  febrifuge  powers. 
Humboldt,  however,  is  of  a  different  opinion. 
In  his  memoir  on  the  Cinchona  forests,  he 
states  that  it  is  unknown  as  a  remedy  to  the 
Indians  inhabiting  the  country  where  it  grows, 
and,  as  these  people  adhere  pertinaciously  to 
the  habits  of  their  ancestors,  he  concludes 
that  it  never  was  employed  by  them.  They 
have  generally  the  most  violent  prejudices 
against  it,  considering  it  poisonous,  and  in  the 
treatment  of  fever  prefer  the  milder  indigenous 
remedies.  Ruiz  and  Pavon,  however,  ascribe 
the  discovery  to  the  Indians;  and  Tschudi 
states,  in  his  "Travels  in  Peru"  (Am.  ed.,  ii. 
280),  that  the  inhabitants  of  the  Peruvian 
forests  drink  an  infusion  of  the  green  bark 
as  a  remedy  in  intermittent  fever.  On  the 
other  hand,  the  statements  of  Humboldt  have 
been  confirmed  by  the  travellers  Markham  and 
Spence,  the  former  remarking  that  the  native 
Indian  doctors  do  not  use  the  bark,  and  the 
latter  that  the  Cascarilleros  of  Ecuador  believe 
that  their  red  bark  is  used  solely  for  dyeing. 
It  is  uncertain  whether,  as  Jussieu  stated  in 
1739,  the  Jesuit  fathers  received  their  knowledge 
from  the  Indians,  or,  as  Humboldt  believes, 
discovered  the  virtues  of  the  drug  for  them- 
selves, having  been  led  to  make  trial  of  it  by 
its  extreme  bitterness.  The  Countess  Chin- 
chon,  wife  of  the  Viceroy  of  Peru,  having  in 
her  own  person  experienced  the  beneficial  effects 
of  the  bark  is  said,  on  her  return  to  Spain  in 
the  year  1640,  to  have  first  introduced  the 
remedy  into  Europe.  Hence  the  name  of  pulvis 
Comitissce,  by  which  it  was  first  known.  After 
its    introduction    it    was    distributed    and    sold 


slble  quantity  of  water,  until  the  washings  begin  to 
have  a  bitter  taste.  Let  the  precipitate  drain,  dry  it 
in  the  air,  and  powder  it. 

Quinetum  Is  completely  soluble  In  strong,  warm 
alcohol.  When  3.1  grammes  of  quinetum  are  dis- 
solved in  10  Cc.  of  normal  hydrochloric  acid,  this 
solution  must  be  clear,  and,  on  the  addition  of  2 
grammes  of  Rochelle  salt,  must  yield  a  precipitate 
which,  when  dried,  should  amount  to  at  least  65  per 
cent,  of  the  weight  of  the  quinetum  dissolved." 
(AT.  R.,  1882,   p.   10.) 

Febrifuge. — Under  this  name,  the  British  Indian 
government  has  introduced  a  manufactured  product, 
designed  to  furnish  a  cheap  but  valuable  substitute 
for  quinine  sulphate.  It  is  largely  produced  at  Sik- 
kim.  India,  by  a  modification  of  Dubreuil's  process, 
which  consists  in  extracting  the  powdered  mixed 
barks  with  hydrochloric  acid,  precipitating  the  alka- 
loids by  the  addition  of  solution  of  sodium  hydroxide, 
and  shaking  out  with  petroleum,  adding  to  the  petro- 
leum solution  a  calculated  quantity  of  diluted  sul- 
phuric acid,  evaporating  and  crystallizing. 
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by  the  Jesuits,  who  are  said  to  have  ob- 
tained for  it  the  price  of  its  weight  in  silver. 
From  this  circumstance  it  was  called  Jesuits' 
powder,  a  title  which  it  long  retained.  In  1653, 
Chifflet,  physician  to  the  Archduke  Leopold, 
directed  the  attention  of  all  Europe  to  the  bark 
by  his  work  entitled  Pulvis  Febrifugus  Orbis 
Americani.  This  gave  rise  to  a  very  active  con- 
troversy, the  high  price  of  the  drug  aiding 
very  greatly  those  who  opposed  its  introduction. 
According  to  Sturm,  twenty  doses  in  1658 
cost  sixty  florins.  It  seems  first  to  have  been 
advertised  in  England  for  sale  in  1658  by  a 
James  Thomson,  and  by  1660  it  was  much 
employed.  It  still,  however,  encountered  much 
prejudice  and  ignorance,  and  was  not  made 
official  in  the  London  Pharmacopoeia  until  1677. 
Sir  Robert  Talbot  (or  Talbor)  used  it  as  a 
secret  remedy  with  so  much  address  and  success 
that  in  1679  he  cured  Charles  II  of  a  tertian, 
and  subsequently  sold  his  secret  to  Louis  XIV 
of  France,  who  published  it  in  1681. 

When  taken  into  the  stomach,  the  bark  usually 
excites  in  a  short  time  a  sense  of  warmth  in 
the  epigastrium,  which  often  diffuses  itself 
over  the  abdomen  and  even  the  breast,  and  is 
sometimes  attended  with  considerable  gastric 
and  intestinal  irritation.  Nausea  and  vomiting 
are  sometimes  produced,  especially  if  the 
stomach  was  previously  in  an  inflamed  or  irri- 
tated state;  and  its  action  is  not  unfrequently 
accompanied  by  purging.  If  the  dose  of  the 
cinchona  bark  has  been  large  enough,  the 
symptoms  of  cinchonism  may  result.  (See 
Quinina.)  At  one  time  cinchona  bark  and  its 
preparations  were  used  as  antiperiodics,  but 
at  present  for  such  purpose  one  of  its  alkaloids 
is  always  selected.  The  best  preparation  for 
use  as  a  tonic  is  the  compound  tincture. 

Dose,  ten  grains  to  one  drachm  (0.65  to 
3.9  Gm.). 

Off.  Prep. — Cinchona. — Fluidextractum  Cin- 
chona, U.  8.;  Tinctura  Cinchonae,  U.  8. 

Red  cinchona. — Extractum  Cinchonae  Liqui- 
dura,  Br.;  Infusum  Cinchonae  Acidum,  Br.;  Tinc- 
tura Cinchonae,  Br.;  Tinctura  Cinchonae  Com- 
posita,  U.  8.,  Br.    (from  tincture). 

CINCHONIDIN/E  SULPHAS.  U.  S. 

CINCHONIDINE  SULPHATE 

(cin-cho-n}-di'nae  sul'phas) 

(Ci9H22N20)a.H2S04  +  3H20  =  735.05 

"The  neutral  sulphate  [S02(0H)2.(Ci9H22 
N20)a  +  3H20]  of  an  alkaloid  obtained  from 
the  bark  of  several  species  of  Cinchona."   U.  S. 

Clnchonidlnum  sulfuricum :  Sulphate  of  Cinchonl- 
dlne;  Schwefelsaures  Clnchonidln,  Cinchonidlnsulfat 
O. ;  Sulfate  de  Cinchonidlne  baslque,  Fr. ;  Solfato  dl 
cinconldina,  It. 

This  salt  is  prepared  from  the  mother  liquors 
obtained  in  the  manufacture  of  quinine  sul- 
phate, and  is  separated  from  the  sulphates  of 
the  other  alkaloids  by  fractional  crystallization. 
The  British-India  and  Javanese  cultivated  red 


barks  usually  contain  large  quantities  of  cin- 
chonidine.  Of  the  South  American  barks, 
probably  the  Colombian  varieties  yield  the 
largest  proportion  of  einchonidine.  Owing  to 
some  confusion  in  naming  einchonidine  and 
quinidine,  this  alkaloid  is  sometimes  incorrectly 
called  in  Germany  chinidine.  Skraup's  re- 
searches on  the  composition  of  cinchonine  and 
einchonidine  (1879)  established  the  correctness 
of  the  formula  C19II22N2O,  instead  of  the  long- 
accepted  formula  of  Pasteur  (1853),  C20H24 
N2O.  Skraup's  formula  has  been  confirmed  by 
Hesse,  and  is  generally  accepted  by  chemists. 

Properties. — Cinchonidine  sulphate  occurs  in 
"  white,  glistening,  silky  needles  or  prisms,  per- 
manent in  the  air,  odorless,  having  a  very 
bitter  taste.  When  crystallized  from  dilute 
solutions,  it  contains  six  molecules  of  water  of 
crystallization,  and  when  from  concentrated 
solutions,  three  molecules.  Soluble  in  63  parts 
of  water,  72  parts  of  alcohol,  4400  parts  of 
ether,  and  in  900  parts  of  chloroform  at 
25°  C.  (77°  F.)  ;  soluble  in  21  parts  of  water 
at  80°  C.  (176°  F.),  and  in  32  parts  of  alcohol 
at  60°  C.  (140°  F.).  When  heated  to  100°  C. 
(212°  F.),  the  salt  loses  its  water  of  crys- 
tallization, and  at  203°  C.  (397.4°  F.),  it 
darkens,  and  then  melts  at  205.3°  C.  (401.5° 
F.).  At  a  higher  temperature  it  ignites  and 
is  consumed  without  leaving  a  residue. 
The  aqueous  solution  is  neutral  or  only  faintly 
alkaline  to  phenolphthalein  T.S.  or  litmus 
T.S.,  and  is  laRvogyrate.  Its  aqueous  solution 
yields  with  harium  chloride  T.S.  a  white  pre- 
cipitate, insoluble  in  hydrochloric  acid.  On 
adding  ammonia  water  to  the  aqueous  solution 
of  the  salt,  a  white  precipitate  (einchonidine) 
is  produced,  which  is  but  slightly  soluble  in 
ammonia,  but  which,  when  freshly  precipitated, 
dissolves  in  10  parts  of  ether,  the  greater  part 
afterwards  separating  in  crystals.  If  sulphuric 
acid  be  added  to  a  small  quantity  of  the  salt, 
not  more  than  a  faintly  yellowish  color  should 
be  developed  (limit  of  readily  carbonizable 
organic  impurities).  Upon  adding  to  this  liquid 
a  crystal  of  potassium  dichromate,  a  yellowish- 
green  color  is  produced,  which  gradually 
changes  to  grass-green.  If  1  Gm.  of  the  salt 
be  dried  at  100°  C.  (212°  F.)  until  it  ceases 
to  lose  weight,  the  residue,  cooled  in  a  desic- 
cator, should  weigh  not  less  than  0.920  Gm. 
(absence  of  an  undue  amount  of  water).  A 
solution  of  the  salt  (1  in  1000)  in  diluted 
sulphuric  acid  should  not  exhibit  more  than  a 
faint  blue  fluorescence  (absence  of  more  than 
traces  of  quinine  or  quinidine  sulphates).  If 
0.5  Gm.  of  the  salt  be  macerated,  with  frequent 
agitation,  at  the  ordinary  temperature,  with  20 
Cc.  of  water,  0.5  Gm.  of  potassium  and  sodium 
tartrate  then  added,  the  maceration  continued, 
under  repeated  agitation,  for  one  hour  at  15° 
C.  (59°  F.),  and  the  mixture  filtered,  the  addi- 
tion of  1  drop  of  ammonia  water  to  the  filtrate 
should  not  produce  more  than  a  slight  tur- 
bidity (absence  of  more  than  small  quantities 
of  cinchonine  or  quinidine  sulphates)."    U.  S. 
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Cinchonidine. — The  alkaloid  itself  is  not 
official;  as  usually  seen  it  is  in  white,  light, 
pulverulent  masses.  It  is  crystallizable,  soluble 
in  1680  parts  of  cold  and  in  a  somewhat  smaller 
quantity  of  hot  water,  in  about  20  parts  of 
alcohol,  and  in  70  parts  of  ether.  It  melts 
at  206.5°  C.  (404°  F.),  and  on  cooling  becomes 
a  solid  mass  of  crystals  at  190°  C.  (374°  F.). 
The  acid  sulphate  (sometimes  called  bisulphate) 
is  much  more  soluble  in  water  than  the  official 
sulphate.  The  cinchonidine  salicylate  is  neutral 
and  crystalline,  insoluble  in  cold  water,  spar- 
ingly in  hot  water,  easily  soluble  in  alcohol  and 
diluted  alcohol.  It  may  be  prepared  by  the 
direct  combination  of  salicylic  acid  with  the 
alkaloid.  (Rosengarten,  A.  J.  P.,  1879,  p.  616.) 
The  hydrobromide  has  been  employed  by  Gubler 
hypodermically.  (N.  B.,  1879,  366.  )i  Konigs 
and  Husmann  having  claimed  to  have  converted 
cinchonine  into  cinchonidine  by  the  long-con- 
tinued action  of  boiling  amyl  alcohol  and  solu- 
tion of  potassium  hydroxide,  Paul  and  Cownley 
have  investigated  this  treatment.  They  failed 
to  get  such  conversion,  and  consider  that  the 
cinchonine  used  by  Konigs  and  Husmann  must 
have  been  impure.    (P.  /.,  Feb.  20,  1897.)  _ 

Uses. — So  far  as  our  knowledge  goes,  this 
alkaloid  influences  the  system  similarly  to  qui- 
nine, the  only  difference  being  that  it  is  less 
powerful.  It  may  be  given  in  doses  one-third 
greater  than  those  of  quinine,  but  should  not  be 
relied  on  in  severe  cases. 

Dose,  five  to  ten  grains  (0.32  to  0.65  Gm.). 

CINCHONINCE  SULPHAS.  U.  S. 

CINCHONINE  SULPHATE 

( cln-pho-ni'nae  siil'phas ) 

(Ci9H22N20)a.H2S04  +  2H20  =  717.17 

"The  neutral  sulphate  [S0a(0H)2.(Ci9H22 
Na0)2 -{- 2H2O]  of  an  alkaloid  obtained  from 
the  bark  of  several  species  of  Cinchona."  U.  S. 
"  The  sulphate  of  an  alkaloid  obtained  from  the 
bark  of  various  species  of  Cinchona  and 
Remijia.,,   Br.  1885. 

Cinchoniee  Sulphas,  Pharm.  1870  ;  Sulfate  de  Cin- 
chonine baslque,  Fr.  Cod. ;  Schwefelsaures  Clnchonin, 
Cinchoninum  Sulfuricum,  Cinchonlnsulfat,  O. ;  Sol- 
fato  cinchonico,  It.;  Sulfato  de  clnconlna,   Sp. 

The  U.  S.  P.  1870  process  for  making  Cin- 
chonine Sulphate  was  as  follows :  "  Take  of  the 
mother-water,  remaining  after  the  crystalliza- 

1  Cinchonidine  Benzoatc  may  be  made  by  Byasson's 
process.  Sixty  parts  of  benzoic  acid  are  dissolved 
in  two  hundred  parts  of  alcohol  and  poured  into  a 
porcelain  vessel  containing  three  thousand  parts  of 
boiling  distilled  water ;  two  hundred  parts  of  cin- 
chonidine sulphate  are  dissolved  in  two  thousand 
parts  of  water,  using  sufficient  diluted  sulphuric  acid 
to  effect  the  solution ;  this  is  precipitated  with 
ammonia,  and  washed  with  a  small  quantity  of  cold 
water :  the  moist  precipitate  of  cinchonidine  is  added 
to  the  hot  solution  of  benzoic  acid,  and  filtered  while 
hot.  The  solution  must  be  made  faintly  alkaline  by 
the  cautious  addition  of  ammonia.  On  cooling,  the 
cinchonidine  benzoate  separates  in  the  form  of  small, 
thin,  prismatic  needles,  resembling  cinchonidine  sul- 
phate. The  yield  Is  about  two  hundred  parts. 
(Ph.  flee,  1884,  p.  45.) 


tion  of  Sulphate  of  Quinine,  in  the  process  for 
preparing  that  salt,  a  convenient  quantity;  Solu- 
tion of  Soda,  Alcohol,  Diluted  Sulphuric  Acid, 
Animal  Charcoal,  in  fine  powder,  each,  a  suffi- 
cient quantity.  To  the  mother-water  add  grad- 
ually, with  constant  stirring,  Solution  of  Soda, 
until  the  liquid  becomes  alkaline.  Collect  on  a 
filter  the  precipitate  formed,  wash  it  with  water, 
and  dry  it.  Then  wash  it  with  successive  small 
portions  of  alcohol,  to  remove  other  alkaloids 
which  may  be  present.  Mix  the  residue  with 
eight  times  its  weight  of  water,  and,  having 
heated  the  mixture,  add  gradually  Diluted  Sul- 
phuric Acid  until  it  is  saturated  and  becomes 
clear.  Then  boil  the  liquid  with  Animal  Char- 
coal, filter  it  while  hot,  and  set  it  aside  to  crys- 
tallize. Lastly,  drain  the  crystals,  and  dry  them 
on  bibulous  paper.  By  evaporating  the  mother- 
liquid,  more  crystals  may  be  obtained."  U.  S. 
1870. 

In  consequence  of  its  greater  solubility,  cin- 
chonine sulphate  remains  behind  in  the  mother 
water,  when  quinine  sulphate  crystallizes,  in  the 
process  for  preparing  the  latter  salt.  To 
separate  it  from  other  substances  contained 
in  the  mother  water,  it  is  decomposed  by  solu- 
tion of  soda,  which  is  preferable  to  potassa,  as 
it  forms  a  very  soluble  salt  with  sulphuric  acid, 
whereas  the  potassium  sulphate,  being  of  diffi- 
cult solubility,  might  fall  with  the  precipitated 
cinchonine.  The  precipitate  may  be  safely 
washed  with  small  portions  of  alcohol,  as  the 
alkaloid  is  almost  insoluble  in  that  liquid  when 
cold.  It  is  next  reconverted  into  the  sulphate, 
and  the  solution,  having  been  boiled  with  un- 
purified  animal  charcoal  to  decolorize  it,  and 
at  the  same  time  neutralize  any  possible  excess 
of  sulphuric  acid  which  might  interfere  with 
the  crystallization  of  the  salt,  is  filtered  while 
hot,  and  then  allowed  to  stand.  It  is  particu- 
larly important  that  there  should  be  no  excess 
of  sulphuric  acid  while  the  solution  is  exposed 
to  heat,  as  under  this  influence  the  alkaloid  is 
much  disposed  to  become  uncrystallizable. 
Hence  the  advantage  of  using  unpurified  animal 
charcoal  or  bone  black,  as  the  calcium  carbonate 
contained  in  it  neutralizes  any  excess  of  the 
acid.  The  cinchonine  sulphate,  held  in  solu- 
tion by  the  liquid  while  hot,  is  deposited  by  it, 
upon  cooling,  in  crystals. 

It  may  be  also  prepared  by  first  obtaining 
cinchonine  directly  from  one  of  the  barks,  treat- 
ing this  with  water  acidulated  with  sulphuric 
acid,  added  gradually  until  the  alkaloid  is  dis- 
solved, then  boiling  with  purified  animal  char- 
coal, filtering  the  solution  while  hot,  and  setting 
it  aside  to  crystallize. 

There  are  two  cinchonine  sulphates,  the 
neutral  and  the  acid  sulphate.  The  official  salt 
is  the  neutral  sulphate.  It  is  in  "  white,  hard, 
lustrous,  prismatic  crystals ;  odorless,  permanent 
in  the  air,  and  having  a  bitter  taste.  At  100° 
C.  (212°  F.)  it  loses  its  water  of  crystalliza- 
tion. If  crystallized  from  water  it  will  con- 
tain two,  and  if  from  alcohol,  one,  molecule 
of  water  of  crystallization.     Its  aqueous  solu- 
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tion  should  not  show  fluorescence.  Soluble  in 
58  parts  of  water,  10  parts  of  alcohol,  2300 
parts  of  ether,  and  in  69  parts  of  chloroform 
at  25°  C.  (77°  F.) ;  soluble  in  32  parts  of  water 
at  80°  C.  (176°  F.),  and  in  5.2  parts  of  alcohol 
at  60°o  C.  (140°  F.).  It  melts  at  198.5°  C. 
(389.5°  F.),  and  leaves  no  residue  on  incinera- 
tion. Its  aqueous  solution  is  neutral  to  litmus 
paper,  and  is  dextrogyrate.  An  aqueous  solu- 
tion of  Cinchonine  Sulphate  (1  in  100)  yields 
with  barium  chloride  T.S.  a  white  precipitate, 
insoluble  in  hydrochloric  acid.  One  Gm.  of 
the  salt  dried  to  constant  weight  at  100°  C. 
(212°  F.)  should  weigh  not  less  than  0.95  Gm. 
(absence  of  an  undue  amount  of  water).  A 
solution  of  the  salt  (1  in  1000)  in  diluted  sul- 
phuric acid  should  not  exhibit  more  than  a 
faint  blue  fluorescence  (limit  of  quinine  or 
quinidine  sulphates).  If  1  part  of  the  pow- 
dered salt  be  macerated  with  frequent  agita- 
tion in  SO  parts  of  chloroform,  at  ordinary  tem- 
peratures, it  should  be  wholly,  or  almost  wholly, 
dissolved  (limit  of  quinine  or  cinchonidine  sul- 
phates). The  salt  should  not  impart  more 
than  a  faintly  3Tellowish  tinge  to  sulphuric  acid 
(limit  of  readily  carbonizahlc,  organic  impuri- 
ties)." U.  S.  The  acid  sulphate,  or  bisulphate, 
C19H22N2O.H2SO4.3H2O,  Is  prepared  by  adding 
sulphuric  acid  to  the  neutral  sulphate.  Accord- 
ing to  Baup,  100  parts  are  soluble  in  45  parts 
of  absolute  alcohol;  it  is  insoluble  in  ether.  It 
crystallizes  in  rhombic  octohedrons. 

Cinchonine  (Cinchonina  U.  S.  1890)  C19H22 
N20  =  292.03,  was  introduced  into  the  U. 
S.  P.  1880  and  dropped  in  the  8th  Revision. 
Several  processes  have  been  employed  for  the 
preparation  of  cinchonine.  One  of  the  simplest 
is  the  following:  Powdered  pale  bark  is  sub- 
mitted to  the  action  of  sulphuric  or  hydrochloric 
acid  very  much  diluted,  and  the  solution  obtained 
is  precipitated  by  an  excess  of  lime.  The  pre- 
cipitate is  collected  on  a  filter,  washed  with 
water,  and  treated  with  boiling  alcohol.  The 
alcoholic  solution  is  filtered  while  hot,  and  de- 
posits the  cinchonine  when  it  cools.  A  further 
quantity  is  obtained  by  evaporation.  If  not 
perfectly  white,  it  may  be  made  so  by  convert- 
ing it  into  a  sulphate  with  diluted  sulphuric  acid, 
then  treating  the  solution  with  animal  charcoal, 
filtering,  precipitating  by  an  alkali,  and  re- 
dissolving  in  alcohol  in  the  manner  already 
mentioned.  It  may  also  be  obtained  from  the 
mother  waters  of  quinine  sulphate  by  diluting 
them  with  water,  precipitating  with  ammonia, 
collecting  the  precipitate  on  a  filter,  washing 
and  drying  it,  and  then  dissolving  it  in  boiling 
alcohol,  which  deposits  the  cinchonine  in  a 
crystalline  form  upon  cooling.  It  may  be 
still  further  purified  by  a  second  solution  and 
crystallization.  Its  formula  is  now  generally 
accepted  as  C19H22N2O,  the  molecular  weight  of 
which  is  292.03,  as  proposed  by  Skraup,  instead 
of  the  older  formula,  C20H24N2O,  of  Pasteur. 
This  alkaloid  occurs  in  "white,  lustrous  prisms 
or  needles,  without  odor,  at  first  almost  taste- 
less, but  soon  developing  a  bitter  after-taste; 


permanent  in  the  air.  Soluble,  at  15°  C.  (59° 
F.),  in  3760  parts  of  water,  and  in  116  parts 
of  alcohol;  in  3500  parts  of  boiling  water,  and 
in  26.5  parts  of  boiling  alcohol.  Also  soluble 
in  526  parts  of  ether,  and  in  163  parts  of  chloro- 
form. At  240°  C.  (464°  F.)  the  crystals  fuse 
together,  and  at  258°  C.  (496.4°  F.)  they  melt, 
forming  a  brown  liquid.  When  ignited,  they 
are  consumed  without  leaving  a  residue.  When 
placed  on  moistened,  red  litmus  paper,  Cin- 
chonine shows  an  alkaline  reaction.  On  adding 
to  a  neutral  or  not  more  than  faintly  acid  solu- 
tion of  Cinchonine,  or  of  any  of  its  salts, 
enough  potassium  ferrocyanide  test-solution  to 
redissolve  the  precipitate  first  formed,  and 
afterwards  an  acid,  a  golden-yellow  precipitate 
will  be  formed,  which,  when  redissolved  by 
gently  warming  the  liquid,  will  separate,  on 
cooling,  in  minute  scales  or  needles.  On  adding 
an  excess  of  ammonia  water  to  a  solution  of 
Cinchonine  in  a  diluted  acid,  the  alkaloid  will 
be  precipitated.  The  precipitate  is  but  feebly 
soluble  in  ammonia,  and  should  require  not 
less  than  300  parts  of  ether  for  solution.  A 
solution  of  Cinchonine  (1  in  1000)  in  diluted 
sulphuric  acid  should  not  exhibit  more  than  a 
faint  blue  fluorescence  (absence  of  more  than 
traces  of  quinine  or  quinidine).  Cinchonine 
should  not  impart  more  than  a  faintly  yellowish 
tinge  to  concentrated  sulphuric  acid  (limit  of 
readily  carbonizable,  organic  impurities) ."  U.  S. 
1890.  Waddington  found  it  to  sublime  readily, 
without  change,  in  perfectly  characteristic  crys- 
tals. (P.  J.,  March,  1868,  p.  411.)  Its  alkaline 
character  is  very  decided,  as  it  neutralizes  the 
strongest  acids.  Of  the  salts  of  cinchonine, 
the  sulphate,  nitrate,  hydrochloride,  phosphate, 
and  acetate  are  soluble  in  water.  The  neutral 
tartrate,  oxalate,  and  gallate  are  insoluble  in 
cold  water,  but  soluble  in  hot  water,  alcohol,  or 
an  excess  of  acid.  Winckler  has  shown  that 
cinchonine  is  rendered  uncrystallizable  or  amor- 
phous by  sulphuric  acid  in  excess,  aided  by 
heat,  a  fact  of  importance  in  the  preparation 
of  the  sulphate  of  this  alkaloid.  (Chem.  Gaz., 
March  15,  1848.)  Cinchonine  is  but  little  more 
soluble  in  carbonic  acid  water  than  in  pure 
water,  and  does  not,  like  quinine,  yield  crystals 
of  the  carbonate  on  exposure  of  its  carbonic 
acid  solution.  (C.  R.  A.  8.,  Nov.  7,  1853,  p. 
727.)  It  differs  from  quinine  by  its  rotating 
the  plane  of  polarization  to  the  right,  by  the 
want  of  fluorescence  in  its  solutions,  and  by  its 
failing  to  respond  to  the  thalleioquin  test. 

Exposed  to  the  air,  cinchonine  does  not  suffer 
decomposition,  but  very  slowly  absorbs  car- 
bonic acid  gas,  and  acquires  the  property  of 
effervescing  slightly  with  acids.  It  is  precipi- 
tated sulphur  yellow  by  gold  trichloride.  Chlo- 
rine water  dissolves  it  or  any  of  its  salts  with- 
out change;  but  if  ammonia  be  now  added,  a 
white  precipitate  is  produced.  It  is  thus  dis- 
tinguishable from  quinine.  (See  Quinina.)  J. 
W.  Bill,  U.  S.  A.,  proposed  potassium  ferro- 
cyanide as  a  very  delicate  test  of  cinchonine.  If 
added  to  the  solution  of  a  salt  of  this  alkaloid, 
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it  produces  a  yellowish-white  curdy  precipitate, 
which  is  dissolved  upon  the  application  of  a 
gentle  heat,  but  is  again  deposited,  when  the 
liquid  cools,  as  an  abundant  crop  of  golden- 
yellow  crystals.  No  other  alkaloid  exhibits  the 
same  reaction.  A  cloudy  precipitate  is  pro- 
duced by  the  same  reagent  with  a  salt  of  qui- 
nine; but  this  does  not  happen  when  the  ferro- 
cyanide  is  in  excess;  and,  if  the  precipitate 
be  dissolved  by  heat,  no  subsidence  takes  place 
on  cooling.  Hence,  in  the  application  of  this 
test  to  cinchonine,  a  slight  excess  of  the  ferro- 
cyanide  should  be  added.  (Am.  J.  S.,  July, 
1858,  p.  108.) 

By  the  action  of  potassium  permanganate 
cinchonine  is  decomposed,  with  the  effect  of 
producing,  at  first,  an  entirely  distinct  neutral 
principle,  cinchotenine,  C18H20N2O3  -4-  3H2O, 
and  an  alkaloid,  which  the  authors  named  hy- 
drocinchonine,  C19H24N2O,  as  it  differs  from 
cinchonine  (cinchonia)  only  in  having  two 
additional  atoms  of  hydrogen.  The  cincho- 
tenine, when  further  oxidized  by  the  same 
reagent,  yields  quinoline  and  pyridine  deriva- 
tives (see  Part  II),  as  cinchonic  (quinoline- 
carboxylic)  acid,  C9H6N(C00H),  and  cincho- 
meronic  (pyridine-dicarboxylic)  acid,  CsHsN 
(C00H)2. 

Uses. — Cinchonine  sulphate  has  the  same 
remedial  properties  as  quinine  sulphate,  but 
must  be  given  in  somewhat  larger  dose.  It  may 
be  taken  in  pill,  or  in  solution  made  by  the  addi- 
tion of  diluted  sulphuric  acid  in  the  proportion 
of  a  minim  or  two  drops  for  each  grain  of  the 
salt.  To  lessen  the  bitterness  in  taste,  it  may 
be  given  suspended  in  syrup,  without  the  use 
of  any  acid  or  with  a  few  grains  of  powdered 
licorice  added  to  the  mixture. 

Dose,  tonic,  a  grain  or  two  (0.065  to  0.13 
Gm.)  three  or  four  times  a  day;  antiperiodic 
dose,  fifteen  to  forty  grains  (1.0  to  2.6  Gm.)  be- 
tween the  paroxysms. 

CINNALDEHYDUM.  U.  S. 

CINNAMIC  ALDEHYDE  [Synthetic  Oil  of  Cassia] 

( cin-nal-de-hy'dum ) 

C9H80=  131.07 

"An  aldehyde  obtained  from  oil  of  cinnamon 
or  prepared  synthetically,  containing  not  less 
than  95  percent,  of  pure  Cinnamic  Aldehyde 
[C6H5.CH:CH.COH],  It  is  nearly  identical 
with  the  oil  distilled  from  Cassia  Cinnamon, 
and  should  be  kept  in  small,  amber-colored, 
well-stoppered  bottles."    U.  S. 

Aldehydum  clnnamicum ;  Phenylacrolein ;  Alde- 
hyde cinnamique,  Fr. ;  ZImmtsaurealdehyd,  Zimmtal- 
dehyd,  G. 

Cinnamic  aldehyde  was  introduced  into  the 
U.  S.  Pharmacopoeia  (8th  Rev.)  because  of  its 
large  use  in  place  of  Oil  of  Cassia  (Oleum  Cin- 
namomi  U.  S.  P.) ;  it  has  an  advantage  over  the 
latter,  because  of  its  greater  purity  and  more 
uniform  quality  as  found  in  commerce. 


Preparation — Most  of  the  cinnamic  aldehyde 
in  commerce  is  the  synthetic  product,  which  is 
made  by  oxidizing  cinnamyl  alcohol,  by  distilling 
a  mixture  of  calcium  cinnamate  and  formate  to 
dryness,  or  as  the  result  of  a  condensation  made 
by  acting  on  a  mixture  of  benzaldehyde  and 
acetaldehyde  with  hydrochloric  acid  gas.  It 
has  also  been  made  by  mixing  10  parts  of  ben- 
zaldehyde, 15  parts  of  acetaldehyde,  and  10 
parts  of  a  10  per  cent,  solution  of  sodium  hy- 
droxide diluted  with  900  parts  of  water  and 
setting  aside  for  a  week;  the  two  aldehydes  will 
condense,  forming  cinnamic  aldehyde,  and  water 
will  be  eliminated.     The  reaction  is  as  follows: 

CeHsCOH  +  CHaCOH  = 

CeHs.CH  rCH.COH  +  H2O 

The  natural  product  can  be  obtained  by  agi- 
tating oil  of  cassia  with  a  concentrated  aqueous 
solution  of  acid  sodium  sulphite.  Soluble 
sodium  cinnamyl-hydroxv-sulphonate,  Cells 
CH:CHCH(OH)SOaNa,  is  first  formed,  and 
this  combines  with  a  second  molecule  of  the 
acid  sodium  sulphite,  forming  a  sparingly  solu- 
ble compound,  CsHsCHSOaNa.CIfc.CHtOH) 
SOsNa  -f-  2H2O.  The  crystalline  precipitate  is 
separated,  washed  with  cold  alcohol  and  decom- 
posed with  diluted  H2SO4,  whereby  cinnamic 
aldehyde  is  formed.  This  is  then  rectified  by 
distillation. 

Properties. — It  is  officially  described  as  "a 
colorless  liquid,  having  a  cinnamon-like  odor 
and  a  burning,  aromatic  taste.  Specific  gravity : 
about  1.047  at  25°  C.  (77°  P.).  Optically  in- 
active. It  boils  at  about  250°  C.  (482°  F.), 
with  partial  decomposition.  Cinnamic  Alde- 
hyde should  solidify  when  the  temperature  is 
reduced  by  a  freezing  mixture  of  ice  and  salt, 
and  should  melt  again  at  —7.5°  C.  (18.5°  F.). 
It  is  sparingly  soluble  in  water,  soluble  in  all 
proportions  in  alcohol,  ether,  and  fixed  and  vola- 
tile oils.  If  the  looped  end  of  a  piece  of  clean 
copper  wire  be  held  in  a  non-luminous  flame 
until  it  glows,  then  cooled,  and  the  loop  dipped 
into  Cinnamic  Aldehyde,  ignited,  and  held  so  that 
the  liquid  burns  outside  of  the  flame,  then  if 
the  loop  be  slowly  brought  in  contact  with  the 
lower  outer  edge  of  the  flame,  no  green  tinge 
should  be  discernible  (absence  of  chlorinated 
products)."    U.  S. 

Assay.  U.  S.  (8th  Rev.).— " Introduce  into  a 
counterpoised  150  Cc.  flask,  by  means  of  a 
pipette,  12  drops  of  Cinnamic  Aldehyde,  and 
note  the  exact  weight;  add  5  Cc.  of  distilled 
water  and  a  few  drops  of  phenolphthalein  T.S., 
and  then  neutralize  the  solution  exactly  by  the 
cautious  addition  of  tenth-normal  sodium  hy- 
droxide V.S.  Add  50  Cc.  of  a  solution  of 
sodium  sulphite  (1  in  5),  and  immerse  the  flask 
in  a  water-bath  containing  boiling  water.  From 
a  burette  add  just  sufficient  half -normal  hydro- 
chloric acid  V.S.  to  maintain  the  neutrality  of 
the  mixture,  keeping  the  flask  continuously 
heated  and  frequently  agitated,  and  adding  a 
drop  or  two  of  phenolphthalein  T.S.  When  a 
permanent  condition  of  neutrality  is  reached, 
note  the  number  of  cubic  centimeters  of  the 
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half-normal  hydrochloric  acid  V.S.  consumed. 
Carry  out  a  blank  test  identical  with  the  fore- 
going, except  that  the  Cinnamic  Aldehyde  is 
omitted,  and  note  the  amount  of  half-normal 
hydrochloric  acid  V.S.  consumed.  Subtract 
the  number  of  cubic  centimeters  required  in 
the  blank  test  from  the  number  required  in 
the  original  test;  each  Cc.  of  this  difference 
corresponds  to  0.033  Gm.  of  Cinnamic  Alde- 
hyde. To  find  the  percentage,  multiply  the 
above  difference  by  0.033  and  the  product 
by  100,  and  divide  by  the  weight  of  the  Cin- 
namic Aldehyde  taken."  U.  S. 

Uses. — The  medicinal  uses  of  this  substance 
are  the  same  as  those  of  oil  of  cinnamon. 

Dose,  one  to  two  minims  (0.06  to  0.12  Cc). 

CINNAMOMUM  SAIGONICUM.  U.  S. 

SAIdON  CINNAMON 

(cln-na-mo'mum    sa-j-gdn'j-cum) 

u  The  bark  of  an  undetermined  species  of 
Cinnamomum    (Fain.  Lauracea,)y    V.  S. 

Annam  cinnamon,  China  cinnamon.  God's  cinna- 
mon;  Cannelle  de  Saigon,  Fr.;  Saigonzimmt,  O. 

CINNAMOMUM  ZEYLANICUM. 

U.  S.  (Br.) 

CEYLON  CINNAMON 

(cin-na-inu'mfuu    zc-lfin'i-cum) 

"The  inner  bark  of  the  shoots  of  Cinnamo- 
mum zcjilanicum  Breyne  (Fam.  Lauracca)" 
U.  S.  "The  dried  inner  bark  of  shoots  from 
the  truncated  stocks  of  Cinnamomum  zeylani- 
cum, Breyn.  Obtained  from  cultivated  trees. 
Imported  from  Ceylon,  and  distinguished  in 
commerce  as  Ceylon  cinnamon."     Br. 

Cinnamomi  Cortex.  Ilr. ;  Cinnamomum.  U.  8.  1880; 
Cinnamon  Bark  ;  Cortex  Cinnamomi  Zeylanici  ;  Cinna- 
momum Acutum.  s.  Verum  ;  Cannelle  de  Ceylan.  Fr. 
Cod. ;  Cannelle,  Fr. :  Brauner  Kaneel.  Zeylonzimmt, 
Zlmmt,  G. :  Canella.  It. ;  Canela.  6'p. ;  Kurundu, 
Cingalese;  Karua  puttay,   Tamil. 

Both  cinnamomum  and  cassia  were  terms  em- 
ployed by  the  ancients,  but  whether  exactly  as 
now  understood  it  is  impossible  to  determine. 
The  term  cassia,  or  cassia  lignea,  has  been  gen- 
erally used  in  modern  times  to  designate  the 
coarser  barks  analogous  to  cinnamon.  It  was 
probably  first  applied  to  the  barks  from  Mala- 
bar, and  afterwards  extended  to  those  of  China 
and  other  parts  of  Eastern  Asia.  It  has  been 
customary  to  ascribe  cassia  lignea  to  the  Laurus 
Cassia  of  Linnaeus;  but  the  specific  character 
given  by  that  botanist  was  so  indefinite,  and 
based  on  such  imperfect  information,  that  the 
species  has  been  almost  unanimously  abandoned 
by  botanists.  The  barks  sold  as  cinnamon  and 
cassia  in  different  parts  of  the  world  are  derived 
from  various  species  of  Cinnamomum. 

1.  Cinnamomum  zeylanicum,  Nees,  Lau- 
rinece,  52;  Lindley,  Flor.  Med.,  329;  Hayne, 
Darstel.  und  Beschreib.,  etc.,  xii.  263. — Laurus 


Cinnamomum,  Linn. — This  is  a  tree  about  20 
or  30  feet  high,  with  a  trunk  from  12  to  18 
inches  in  diameter  and  covered  with  a  thick, 
scabrous  bark.  The  branches  are  numerous, 
strong,  horizontal,  and  declining,  and  the  young 
shoots  are  beautifully  speckled  with  dark  green 
and  light  orange  colors.  The  leaves  are  op- 
posite for  the  most  part,  coriaceous,  entire, 
ovate  or  ovate-oblong,  obtusely  pointed,  and 
three-nerved,  with  the  lateral  nerves  vanishing 
as  they  approach  the  point.  There  are  also 
two  less  obvious  nerves,  one  on  each  side  arising 
from  the  base,  proceeding  towards  the  border 
of  the  leaf,  and  then  quickly  vanishing.  The 
footstalks  are  short  and  slightly  channelled, 
and,  together  with  the  extreme  twigs,  are 
smooth  and  without  the  least  appearance  of 
down.  In  one  variety  the  leaves  are  very 
broad  and  somewhat  cordate.  When  mature, 
they  are  of  a  shining  green  upon  their  upper 
surface,  and  lighter-colored  beneath.  The  flow- 
ers are  small,  white,  and  arranged  in  axillary 
and  terminal  panicles.1  The  fruit  is  an  oval 
berry,  which  adheres  like  the  acorn  to  the  recep- 
tacle, is  larger  than  the  black  currant,  and  when 
ripe  has  a  bluish-brown  surface,  diversified  with 
numerous  white  spots.  The  tree  emits  no  odor 
perceptible  at  any  distance.  The  bark  of  the 
root  has  the  odor  of  cinnamon  with  the  pun- 
gency of  camphor,  and  yields  this  principle 
upon  distillation.  The  leaves  have  a  spicy 
odor  when  rubbed,  and  a  hot  taste.  A  volatile 
oil  distilled  from  them  has  been  introduced  into 
commerce.2     The  petiole  has  the  flavor  of  cin- 


1  Cassia  Bids. — This  spice  consists  of  the  calyx  of 
one  or  more  species  of  Cinnamomum,  surrounding 
the  young  ovary,  and,  as  stated  by  Martius,  on  the 
authority  of  the  elder  Nees,  about  one-quarter  of  the 
normal  size.  It  is  produced  in  China  ;  and  Reeves 
states  that  great  quantities  of  it  are  brought  to 
Canton  from  the  province  which  affords  cassia.  The 
species  which  yields  it,  is  in  all  probability  the  same 
with  that  which  yields  the  bark,  though  it  has  been 
ascribed  by  Nees  to  Cinnamomum  Loureirii.  In  favor 
of  the  former  opinion  is  the  statement  of  Christlson, 
that  C.  aromaticum,  cultivated  in  the  hot-houses  of 
Kurope,  bears  a  flower-bud  which  closely  resembles  the 
cassia  bud  when  at  the  same  period  of  advancement. 
Cassia  buds  have  some  resemblance  to  cloves,  and  are 
compared  to  small  nails  with  round  heads.  The  en- 
closed ovary  is  sometimes  removed,  and  they  are  then 
cup-shaped  "at  top.  They  have  a  brown  color,  with 
the  flavor  of  cinnamon,  and  yield  an  essential  oil 
upon  distillation.  They  may  be  used  for  the  same 
purposes  as  the  bark. 

2  The  cinnamon  leaf  oil,  as  formerly  imported  Into 
Great  Britain,  was  of  two  kinds,  one  containing  a 
considerable  quantity  of  a  fatty  fixed  oil,  perhaps 
cinnamon-suet  from  the  fruit,  the  other  a  pure  vola- 
tile oil.  The  oil  was  said  to  be  obtained  by  distilling 
the  leaves  after  maceration  in  sea  water.  It  re- 
sembled the  oil  of  cloves  and  pimento  in  sensible 
properties,  having  a  brownish  color,  a  penetrating, 
fragrant  odor,  and  a  very  pungent  taste.  According 
to  Stenhouse,  it  was  of  the  sp.  gr.  1.053,  had  an  acid 
reaction,  and  consisted  of  eugenol,  a  neutral  sub- 
stance with  the  formula  Ci0Hi6,  and  a  minute  pro- 
portion of  benzoic  acid.  (P.  «/.,  xiv.  319.)  This  oil 
seems  to  have  disappeared  from  commerce :  but  it 
has  recently  been  studied  by  Schimmel  &  Co.  The 
oil  of  their  own  distillation,  as  also  samples  distilled 
in  Java,  was  limpid,  sp.  gr.  1.056  to  1.060,  and  con- 
tained 87  per  cent,  of  eugenol,  and  about  0.1  per  cent, 
of  cinnamic  aldehyde.  A  cinnamon  leaf  oil  from  the 
Seychelles  consisted  chiefly  of  eugenol.  It  is  obvious, 
therefore,  that  the  addition  of  oil  of  cinnamon  leaves 
to  Ceylon  cinnamon  oil  will  greatly  diminish  the 
percentage  of  aldehyde  and  raise  the  eugenol  content, 
which  in  Ceylon  cinnamon  oil  amounts  to  only  4  to  8 
per  cent.    (Schim.  Rep.,  April,   1904). 
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namon.  It  is  a  singular  fact  that  the  odor  of 
the  flowers  is  to  people  in  general  disagree- 
able, being  compared  by  some  to  the  scent 
exhaled  from  newly-sawed  bones.  The  fruit  has 
a  terebinthinate  odor  when  opened,  and  a  taste 
in  some  degree  like  that  of  juniper  berries.  A 
fatty  substance,  called  cinnamon-suet,  is  ob- 
tained from  it  when  ripe,  by  bruising  it  and 
then  boiling  it  in  water,  and  removing  the  oleag- 
inous matter  which  rises  to  the  surface,  and 
concretes  upon  cooling.  It  is  the  prepared 
bark  that  constitutes  the  genuine  cinnamon. 

This  species  is  a  native  of  Ceylon,  where  it 
has  long  been  cultivated.  It  is  said  also  to 
be  a  native  of  the  Malabar  Coast,  and  has  at 
various  periods  been  introduced  into  Java,  the 
Isle  of  France,  Bourbon,  the  Cape  Verds, 
Brazil,  Cayenne,  several  of  the  West  India 
islands,  and  Egypt,  and  in  some  of  these  places 
is  at  this  time  highly  productive,  especially  in 
Cayenne,  where  the  plant  was  flourishing  so 
early  as  1755.  It  is  exceedingly  influenced,  as 
regards  the  aromatic  character  of  its  bark,  by 
the  circumstances  of  soil,  climate,  and  mode  of 
culture.  Thus,  we  are  told  by  Marshall  that  in 
Ceylon,  beyond  the  limits  of  Negombo  and 
Matura,  in  the  western  and  southern  parts  of 
the  island,  the  bark  is  never  of  good  quality, 
being  greatly  deficient  in  the  aromatic  flavor  of 
the  cinnamon,  and  that  even  within  these  limits 
it  is  of  unequal  value,  from  the  various  influ- 
ences of  exposure,  soil,  shade,  and  other  cir- 
cumstances. Cinnamon  closely  resembling  Cey- 
lon cinnamon  is  said  to  have  been  sent  to 
Europe  from  Brazil. 

2.  C.  aromaticum,  Nees,  Laurinece,  52;  Lind- 
ley,  Flor.  Med.,  330. — C.  Cassia,  Blume,  Ed. 
Ph.;  Hayne,  Darstel.  und  Beschreib.,  etc.  xii. 
23. — Laurus  Cassia,  Aiton,  Hort.  Kew.,  ii.  427. — 
Not  Laurus  Cassia  of  Linn. — This  is  of  about 
the  same  magnitude  as  the  former  species,  and, 
like  it,  has  nearly  opposite,  shortly  petiolate, 
coriaceous,  entire  leaves,  of  a  shining  green 
upon  the  upper  surface,  lighter-colored  beneath, 
and  furnished  with  three  nerves,  of  which  the 
two  latter  vanish  towards  the  point.  The 
leaves,  however,  differ  in  being  oblong-lanceo- 
late and  pointed,  and  in  exhibiting,  under  the 
microscope,  a  very  fine  down  upon  the  under 
surface.  The  footstalks  and  extreme  twigs  are 
also  downy.  The  flowers  are  in  narrow,  silky 
panicles.  The  plant  grows  in  China,  Sumatra, 
and  other  parts  of  Eastern  Asia,  and  is  said  to 
be  cultivated  in  Java.  It  is  believed  to  be  the 
species  which  furnishes,  wholly  or  in  part,  the 
Chinese  cinnamon  or  cassia  brought  from  Can- 
ton, and  is  supposed  to  be  the  source  of  the 
cassia  buds. 

Besides  the  two  species  above  described, 
others  have  been  thought  to  contribute  to  the 
cinnamon  and  cassia  of  commerce.  In  1839 
(Madras  Joum.  Lit.  and  Sci.,  No.  22),  Wight 
stated  that  in  his  belief  cinnamon  was  derived 
from  12  to  18  specifically  distinct  trees.  C. 
inners,  Reinw.,  is  distinguished  from  C.  zey- 
lanicum by  the  nervation  of  its  leaves,  which 


are  also  paler  and  thinner  than  those  of  the 
official  plant,  of  which,  however,  it  is  probably 
only  a  variety.  It  yields  the  so-called  wild  cin- 
namon of  Japan.  C.  nitidum,  growing  in  Cey- 
lon, Java,  and  on  the  mainland  of  India,  is 
said  to  have  been  the  chief  source  of  the  drug 
known  formerly  by  the  name  of  Folia  Mala- 
bathri  and  consisting  of  the  leaves  of  different 
species  of  Cinnamomum  mixed  together.  C. 
Culilawan  of  the  Moluccas  yields  the  aromatic 
bark  called  culilawan,  noticed  in  Part  II  of  this 
work;  and  similar  barks  are  obtained  from  an- 
other species  of  the  same  region,  named  C.  Rub- 
rum,  and  from  C.  Sintoc  of  Java.  Massoy  bark, 
from  which  an  aromatic  volatile  oil  is  obtained 
called  oil  of  massoy,  is  the  product  of  C.  Kiamis. 
(Gmelin,  Handbook,  xiv.  380.)  In  the  moun- 
tains of  Eastern  Bengal,  at  a  height  of  1000 
to  4000  feet,  flourish  C.  obtusifolium,  Nees,  C. 
pauciflorum,  Nees,  and  C.  Tamala,  W.,  and 
these,  with  other  unknown  species,  afford  quan- 
tities of  bark  which  are  shipped  from  Calcutta, 
Java,  Timor,  etc.,  to  Europe  under  the  name  of 
cassia  lignea,  cassia,  cassia  vera,  or  wild  cassia. 
The  bark  of  the  C.  pedatinervium,  a  tree  indig- 
enous to  Fiji,  yields  nearly  one  per  cent,  of  a 
white  aromatic  volatile  oil,  with  a  pungent 
spicy  taste.  For  constitution,  etc.,  see  Proc. 
Chem.  Soc,  xix.  These  barks  are  mostly  highly 
aromatic,  resembling  cinnamon  more  or  less 
closely  in  flavor,  and  are  distinguished  by  yield- 
ing to  cold  water  an  abundant  mucilage. 

Culture,  Collection,  Commerce,  etc. — In 
Ceylon,  cinnamon  bark  was  originally  collected 
exclusively  from  the  tree  in  a  wild  state;  but 
the  Dutch  introduced  the  practice  of  cultivating 
it,  which  has  been  continued  since  the  British 
came  into  possession  of  the  island.  The  prin- 
cipal cinnamon  gardens  are  in  the  vicinity  of 
Columbo,  but  the  plant  is  grown  from  the  sea- 
level  up  to  a  considerable  elevation,  giving  the 
finest  product,  however,  on  the  sandy  soil  of 
the  coast  line.  The  seeds  are  planted  in  a  pre- 
pared soil  at  certain  distances,  and,  as  four  or 
five  are  placed  in  a  spot,  the  plants  usually 
grow  in  clusters  like  the  hazel-bush.  In  favor- 
able situations  they  attain  the  height  of  five 
or  six  feet  in  six  or  seven  years;  and  a  healthy 
bush  will  then  afford  two  or  three  shoots  fit  for 
peeling,  and  every  second  year  afterwards  from 
four  to  seven  shoots  in  a  good  soil.  The  cin- 
namon harvest  commences  in  May  and  continues 
until  late  in  October.  The  first  object  is  to  select 
shoots  proper  for  decortication,  and  those  are 
seldom  cut  which  are  less  than  half  an  inch  or 
more  than  two  or  three  inches  in  diameter. 
Before  decortication  these  shoots  are  trimmed 
up,  and  the  small  pieces,  when  dried,  constitute 
cinnamon  chips.  The  bark  is  divided  by  longi- 
tudinal incisions,  of  which  two  are  made  in  the 
smaller  shoots,  several  in  the  larger,  and  is  then 
removed  in  strips  by  means  of  a  suitable  instru- 
ment. The  pieces  are  next  collected  in  bundles, 
and  allowed  to  remain  in  this  state  for  a  short 
time,  so  as  to  undergo  a  degree  of  fermentation, 
which  facilitates  the  separation  of  the  epider- 
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mis.  This,  with  the  green  matter  beneath  it,  is 
removed  by  placing  the  strip  of  bark  upon  a 
convex  piece  of  wood  and  scraping  its  external 
surface  with  a  curved  knife.  The  bark  now 
dries  and  contracts,  assuming  the  appearance 
of  a  quill.  The  peeler  introduces  the  smaller 
tubes  into  the  larger,  and  connects  them  also 
endwise,  thus  forming  a  congeries  of  quills 
which  is  about  forty  inches  long.  When  suf- 
ficiently dry,  these  cylinders  are  collected  into 
bundles  weighing  about  thirty  pounds  and 
bound  together  by  pieces  of  split  bamboo.  The 
commerce  in  Ceylon  cinnamon  was  formerly 
monopolized  by  the  East  India  Company;  but 
the  cultivation  is  now  unrestricted,  and  the  bark 
may  be  freely  exported  upon  the  payment  of  a 
fixed  duty.  It  is  assorted  in  the  island  into 
three  qualities,  distinguished  by  the  designations 
of  first,  second,  and  third.  The  inferior  kinds, 
which  are  of  insufficient  value  to  pay  the  duty, 
are  used  for  preparing  oil  of  cinnamon. 

The  exportation  of  cinnamon  chips  from  Cey- 
lon in  1902  was  1,763,679  lbs.,  and  in  1903,  2,253, 
269  lbs.  Immense  quantities  of  cinnamon  barks 
are  exported  from  China,  the  finest  of  which 
is  little  inferior  to  that  of  Ceylon,  though  the 
mass  of  it  is  much  coarser.  It  passes  in  com- 
merce under  the  name  of  cassia,  and  is  said  by 
Reeves  to  be  brought  to  Canton  from  the  prov- 
ince of  Kwangse,  where  the  tree  producing  it 
grows  very  abundantly.  (Trans.  Med.-Bot. 
Soc,  1828,  p.  26.)  »  It  has  already  been  stated 
that  this  tree  is  supposed  to  be  the  Cinnamomum 
aromaticum;  but  we  have  no  positive  proof  of 
the  fact.  It  is,  indeed,  asserted  that  true  cin- 
namon of  very  fine  grade  occurs  in  China,  al- 
though it  never  enters  foreign  commerce,  be- 
cause of  the  high  price  which  it  commands  at 
home.  (P.  J.,  xxi.  1890.)  These  fine  cinna- 
mons are  said  to  be  produced  in  the  mountain- 
ous district  of  Annam,  or  Cochin-China.  Cin- 
namon of  good  quality  is  said  to  be  collected 
in  Java,  and  considerable  quantities  of  inferior 
quality  have  been  thrown  into  commerce,  as 
cassia  lignea,  from  the  Malabar  Coast.  Manila 
and  the  Isle  of  France  are  also  mentioned  as 
sources  whence  this  drug  is  supplied.  Little, 
however,  reaches  the  United  States  from  these 
places.  The  island  of  Martinique,  Cayenne, 
and  several  of  the  West  India  islands  yield  to 
commerce  considerable  quantities  of  cinnamon 
of  various  qualities.  That  of  Cayenne  is  of 
two  kinds,  one  of  which  closely  resembles, 
though  it  does  not  quite  equal,  the  aroma  of 
Ceylon,  the  other  resembles  the  Chinese.  The 
former  is  supposed  to  be  derived  from  plants 
propagated  from  a  Ceylonese  stock,  the  latter 
from  plants  which  have  sprung  from  a  tree 
introduced  from  Sumatra.  By  far  the  greater 
proportion  of  cinnamon  brought  to  this  country 
is  imported  from  China.  It  is  entered  as  cassia 
and  Saigon  cassia  at  the  custom  house. 

From  what  source  the  ancients  derived  their 
•cinnamon  and  cassia  is  not  certainly  known. 
Neither  the  plants  nor  their  localities,  as  de- 

1  For  method  of  collection,  see  P.  J.,  Feb.  1890. 


scribed  by  Dioscorides,  Pliny,  and  Theophrastus, 
correspond  precisely  with  our  present  knowl- 
edge; but  in  this  respect  much  allowance  must 
be  made  for  the  inaccurate  geography  of  the 
ancients.  It  is  probable  that  the  Arabian  navi- 
gators at  a  veiy  early  period  conveyed  this 
spice  within  the  limits  of  the  Phoenician  and 
Grecian  and  subsequently  of  Roman  commerce. 

Properties. — Ceylon  cinnamon  is  in  cylin- 
drical fasciculi,  composed  of  numerous  quills, 
the  larger  enclosing  the  smaller.  In  the  original 
sticks,  which  are  somewhat  more  than  three  feet 
in  length,  two  or  three  fasciculi  are  neatly  joined 
at  the  end,  so  as  to  appear  as  if  the  whole  were 
one  continuous  piece.  The  finest  is  of  a  light 
brownish-yellow  color,  almost  as  thin  as  paper, 
smooth,  often  somewhat  shining,  pliable  to  a 
considerable  extent,  with  a  splintery  fracture 
when  broken.  It  has  a  pleasant,  fragrant  odor, 
and  a  warm,  aromatic,  pungent,  sweetish, 
slightly  astringent,  and  highly  agreeable  taste. 
When  distilled  it  affords  but  a  small  quantity  of 
essential  oil,  which,  however,  has  an  exceedingly 
grateful  flavor.  It  is  brought  to  this  country 
from  England,  but  it  is  costly.  The  inferior 
sorts  are  browner,  thicker,  less  splintery,  and  of 
a  less  agreeable  flavor,  and  are  little  if  at  all 
superior  to  the  best  Chinese.  The  finer  variety 
of  Cayenne  cinnamon  approaches  in  character 
that  above  described,  but  is  paler  and  in  thicker 
pieces,  being  usually  collected  from  older 
branches.  That  which  is  gathered  veiy  young 
is  scarcely  distinguishable  from  the  cinnamon 
of  Ceylon.  Ceylon  cinnamon  is  officially 
described  as  in  "  long,  closely  rolled  quills,  com- 
posed of  eight  or  more  thin  layers  of  bark ;  pale 
yellowish-brown ;  outer  surface  smooth,  marked 
with  wavy  lines  of  bast-bundles;  inner  surface 
striate;  fracture  short-splintery;  odor  agreeably 
aromatic ;  taste  sweet  and  warmly  aromatic.  The 
yield  of  ash,  when  incinerated,  should  not  be 
over  4  percent."   U.  S.2 

Chinese  cinnamon,  or  Cassia  (Cinnamomum 
Cassia.  Cassia  Cinnamon.  U.  S.  1890),  occurs 
in  tubes  from  one-eighth  of  an  inch  to  an  inch 
in  diameter,  usually  single,  sometimes  double, 
very  rarely  more  than  double.  In  some  in- 
stances the  bark  is  l-olled  very  much  upon  itself, 
in  others  is  not  even  completely  quilled,  form- 
ing segments  more  or  less  extensive  of  a  hollow 
cylinder.  It  is  of  a  redder  or  darker  color 
than  the  finest  Ceylon  cinnamon,  thicker, 
rougher,  denser,  and  breaks  with  a  shorter 
fracture.  It  has  a  stronger,  more  pungent 
and  astringent  but  less  sweet  and  grateful  taste, 
and,  though  of  a  similar  odor,  is  less  agreeably 
fragrant.  It  is  the  kind  almost  universally  kept 
in  our  shops.  Of  a  similar  character  is  the 
cinnamon  imported  directly  from  various  parts 
of  the  East  Indies.  But  under  the  name  of 
cassia  have  also  been  brought  to  us  very  infe- 
rior kinds  of  cinnamon,  collected  from  the 
trunks  or  large  branches  of  the  trees,  or  in- 

7  For  an  account  of  the  cultivation  of  C.  zeylanicum, 
see  P.  J.,  xi.  261 ;  also  one  containing  statistics  and 
interesting  notes  on  Chinese  cassia  in  P.  J.,  1898,  47. 
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jured  by  want  of  care  in  keeping,  or  perhaps 
derived  from  inferior  species.  It  is  said  that 
cinnamon  from  which  the  oil  has  been  dis- 
tilled is  sometimes  fraudulently  mixed  with  the 
genuine.  These  inferior  kinds  are  detected,  in- 
dependently of  their  greater  thickness  and 
coarseness  of  fracture,  by  their  deficiency  in 
the  peculiar  sensible  properties  of  the  spice. 
Chinese  cinnamon  is  "  in  quills  of  varying 
length  and  about  1  Mm.  or  more  in  thickness; 
nearly  deprived  of  the  corky  layer;  yellowish- 
brown  ;  outer  surface  somewhat  rough ;  fracture 
nearly  smooth;  odor  fragrant;  taste  sweet, 
and  warmly  aromatic."  U.  S.  1890.  Cassia  is 
no  longer  official  in  the  U.  S.  P.  it  having  been 
dropped  at  the  8th  Revision. 

Saigon  cinnamon  takes  its  name  from  Saigon, 
the  capital  of  French  Cochin-China.  It  is  a 
thick  cassia  bark,  which  has  come  into  Euro- 
pean commerce,  and  was  recognized  for  the  first 
time  by  the  U.  S.  P.  1890.  It  is  officially  de- 
scribed as  "  in  quills  about  15  Cm.  long,  and  10 
to  15  Mm.  in  diameter,  the  bark  2  or  3  Mm. 
thick ;  outer  surface  gray  or  light  grayish-brown 
with  whitish  patches,  more  or  less  rough  from 
numerous  warts  and  some  transverse  ridges  and 
fine  longitudinal  wrinkles;  the  inner  surface 
cinnamon-brown  or  dark  brown,  granular  and 
slightly  striate;  fracture  short,  granular,  in  the 
outer  layer  cinnamon-colored,  having  near  the 
cork  numerous  whitish  striae  forming  an  almost 
uninterrupted  line;  odor  agreeably  aromatic; 
taste  sweet,  warmly  aromatic,  somewhat  astrin- 
gent." U.  S.  The  odor  of  this  cinnamon  is  fra- 
grant, the  taste  is  highly  aromatic,  markedly 
that  of  cinnamon,  and,  in  the  specimens  that 
we  have  seen,  only  slightly  astringent.  It  also 
occurs  in  commerce  much  broken,  in  which  state 
it  commands  a  somewhat  smaller  price  than  in 
quills.  The  Saigon  buds  also  are  brought  into 
the  port  of  New  York.  The  quality  of  Saigon 
cassia,  as  it  is  commonly  termed  in  trade  jour- 
nals, is  distinctly  superior  to  that  of  other 
cassias,  and  the  price  which  it  commands  much 
higher.  It  is  obtained  from  the  Cinnamomum 
Loureirii  of  Nees,  the  Laurus  Cinnamomum  of 
Loureiro,  a  tree  which  grows  in  Cochin-China  and 
Japan.  According  to  Siebold,  the  bark  of  the 
large  branches  is  of  inferior  quality  and  is  re- 
jected; that  from  the  smallest  branches  re- 
sembles the  Ceylon  cinnamon  in  thickness,  but 
has  a  very  pungent  taste  and  odor,  and  is 
little  esteemed,  while  the  intermediate  branches 
yield  an  excellent  bark,  about  a  line  in  thick- 
ness, which  is  even  more  highly  valued  than  the 
cinnamon  of  Ceylon,  and  yields  a  sweeter  and 
less  pungent  oil.  It  yields  about  2  per  cent, 
of  a  volatile  oil,  the  oil  of  Nikkei,  having  an 
odor  resembling  that  of  cinnamon  and  citral, 
a  specific  gravity  at  15°  C.  of  0.9005,  and  con- 
taining about  27  per  cent,  of  aldehyde,  chiefly 
citral. 

Powdered  cinnamon  is  often  grossly  adulter- 
ated with  sugar,  ground  walnut  shells,  galanga 
rhizome  and  various  other  substances.  Galanga, 
according  to  Schmitz-Dumont,  may  be  detected 


by  the  presence  of  small  club-shaped,  rod- 
shaped,  partly  bent,  microscopic  pieces  of  resino- 
tannol.  (Ztschr.  f.  oeff.  Chem.,  1903,  No.  2.) 
Powdered  cassia  buds  are  frequently  added  to 
the  inferior  cinnamon  powders,  but  can  hardly 
be  looked  upon  as  an  adulterant,  as  they  contain 
a  larger  proportion  of  volatile  oil  than  the 
lower  grades  of  cinnamon. 

The  Pharmacographia  gives  the  following 
tests  for  distinguishing  powdered  cassia  from 
powdered  cinnamon,  and  for  recognizing  the 
inferior  varieties  of  cassia.  Make  a  decoction 
of  powdered  cinnamon  of  known  genuineness, 
and  one  of  similar  strength  of  the  suspected 
powder;  when  cool  and  strained,  test  a  fluid- 
ounce  of  each  with  one  or  two  drops  of  tincture 
of  iodine.  A  decoction  of  cinnamon  is  but  little 
affected,  but  in  that  of  cassia  a  deep  blue-black 
tint  is  immediately  produced.  The  cheap  kinds 
of  cassia  known  as  cassia  vera  may  be  dis- 
tinguished from  the  more  valuable  Chinese 
cassia  as  well  as  from  cinnamon  by  their  rich- 
ness in  mucilage;  this  can  be  extracted  by  cold 
water;  it  is  a  thick  glairy  liquid,  giving  dense 
ropy  precipitates  with  corrosive  sublimate  or 
neutral  lead  acetate,  but  not  with  alcohol.1 

Microscopic  Structure. — Ceylon  cinnamon 
usually  consists  simply  of  liber,  the  outer  coat- 
ings having  been  stripped  off  during  its  prepa- 
ration for  market.  Three  layers  are  distinguish- 
able in  the  liber.  "  1.  The  external  surface, 
which  is  composed  of  one  to  three  rows  of  large 
thick- walled  cells,  forming  a  coherent  ringj  it 
is  only  interrupted  by  bundles  of  liber  fibres, 
which  are  obvious  even  to  the  unaided  eye.  2. 
The  middle  layer  is  built  up  of  about  10  rows  of 
parenchymatous  thin-walled  cells,  interrupted  by 
much  larger  cells  containing  deposits  of  muci- 
lage, while  other  cells  not  larger  than  those  of 
the  parenchyme  itself  are  loaded  with  essential 
oil.  3.  The  innermost  layer  exhibits  the  same 
thin-walled  but  smaller  cells,  yet  intersected  by 
narrow  somewhat  darker  medullary  rays,  and 
likewise  interrupted  by  cells  containing  either 
mucilage  or  essential  oil,  instead  of  bundles  of 
liber  fibres.  Fibres  mostly  isolated  are  scat- 
tered through  the  two  inner  layers,  the  paren- 
chyme of  which  abounds  in  small  starch 
granules  accompanied  by  tannic  matter.  On 
a  longitudinal  section  the  length  of  the  liber 
fibres  becomes  more  evident,  as  well  as  oil-ducts 
and  gum-ducts."   (Pharmacographia.) 

The  coarser  cassia  bark,  or  cassia  lignea, 
usually  has  some  of  the  external  or  corky  layer 
adherent  to  it,  and  always  the  parenchymatous 
mesophlceum  or  middle  bark,  but  the  liber  con- 
stitutes the  chief  mass.  Isolated  liber  fibres 
and  thick-walled  cells  (stone  cells)  are  scattered 


s  The  German  Pharmacopoeia  requires  that  cinna- 
mon shall  yield  not  more  than  5  per  cent,  of  ash, 
with  1  per  cent,  of  sand.  G.  Rupp  (Silddeutsch.  Ap. 
Ztg.,  1899,  267)  finds  it,  however,  difficult  to  get 
commercial  cinnamon  that  will  come  up  to  these 
requirements.  A  Chinese  cinnamon  examined  gave 
5.79  per  cent,  of  ash,  with  2.83  per  cent,  of  sand, 
while  commercial  Ceylon  cinnamon  yielded  6.1  per 
cent,  of  ash,  with  2.4  per  cent,  of  sand. 
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even  through  the  outer  layers  of  a  transverse 
section.  In  the  middle  zone  they  are  numerous, 
but  do  not  form  a  coherent  sclerenchymatous 
ring  as  in  Ceylon  cinnamon.  The  innermost 
part  of  the  liber  shares  the  structural  character 
of  cinnamon,  with  differences  due  to  age,  as, 
for  instance,  the  greater  development  of  the 
medullary  rays.  Oil  cells  and  gum  ducts  are 
likewise  distributed  in  the  parenchyme  of  the 
former.  The  finest  cassia  or  Chinese  cinnamon 
has  the  three  layers  described  in  Ceylon  cin- 
namon, but  is  distinguished  by  the  adherent 
outer  parenchymatous  and  suberous  layer. 

Chemical  Composition — According  to  the 
analysis  of  Vauquelin,  cinnamon  contains  a 
peculiar  volatile  oil,  tannin,  mucilage,  a  color- 
ing matter,  an  acid,  and  lignin.  The  tannin  is 
of  the  variety  which  yields  a  greenish-black 
precipitate  with  the  salts  of  iron.  Thos.  R. 
Thornton  (4.  J.  P.,  1895,  400)  has  examined 
the  tannin  of  C.  Cassia.  He  found  it  to  amount 
to  about  3.90  per  cent.,  as  an  average  of  three 
different  determinations  on  different  samples. 
He  found  it  impossible  to  extract  the  tannin 
by  any  one  of  several  methods  tried,  and  con- 
cludes that  it  either  has  the  phlobophene  (an- 
hydride) character  as  it  exists  in  the  drug  or 
acquires  such  character  when  brought  into  con- 
tact with  water.  Jas.  A.  Ferguson  (1887),  in 
the  laboratory  of  the  Philadelphia  College  of 
Pharmacy,  determined  the  ash  of  several 
samples  of  Ceylon  cinnamon,  finding  an  aver- 
age of  4  per  cent.,  while  in  powdered  cassia 
cinnamon  he  found  2.8  and  2.5  per  cent.  (A.  J. 
P.,  1887,  278,  279.)  The  oil  obtained  from  the 
Cayenne  cinnamon  was  found  to  be  more  biting 
than  that  from  the  Ceylon.  Bucholz  found 
in  100  parts  of  cassia  lignea  0.8  of  volatile  oil, 
4.0  of  resin,  14.6  of  gummy  extractive  (prob- 
ably including  tannin),  64.3  of  lignin  and  bas- 
sorin,  and  16.3  of  water,  including  loss. 

This  aromatic  yields  its  virtues  wholly  to 
alcohol,  and  less  readily  to  water.  At  the  tem- 
perature of  boiling  alcohol  very  little  of  the  oil 
rises,  and  an  extract  prepared  from  the  tincture 
retains,  therefore,  the  aromatic  properties.  For 
an  account  of  the  volatile  oil,  see  Oleum  Cin- 
namomi. 

Uses. — Cinnamon  is  among  the  most  grate- 
ful and  efficient  of  the  aromatics.  It  is  warm 
and  cordial  to  the  stomach,  carminative,  dis- 
tinctly astringent,  and,  like  most  other  sub- 
stances of  this  class,  more  powerful  as  a  local 
than  as  a  general  stimulant.  It  is  seldom  pre- 
scribed alone,  though,  when  given  in  powder 
or  infusion,  it  will  sometimes  allay  nausea, 
check  vomiting,  and  relieve  flatulence.  It  is 
chiefly  used  as  an  adjuvant,  and  enters  into  a 
great  number  of  official  preparations.  It  is 
often  employed  in  diarrhoea,  in  connection  with 
chalk  and  astringents,  and  is  of  value  in 
menorrhagia. 

Dose,  of  powder,  ten  to  twenty  grains  (0.65 
to  1.3  Gm.). 

Off.  Prep. — Ceylon  cinnamon. — Aqua  Cinna- 
momi,    Br.;    Decoctum    Hsematoxyli,    Br.;    Pul- 


vis Catechu  Compositus,  Br.;  Pulvis  Cinnamomi 
Compositus,  Br.;  Pulvis  Cretae  Aromaticus,  Br.; 
Pulvis  Kino  Compositus,  Br.;  Tinctura  Carda- 
momi  Composita,  Br.;  Tinctura  Catechu,  Br.; 
Tinctura  Cinnamomi,  Br.;  Tinctura  Lavandulae 
Composita,  Br. 

Off.  Prep. — Saigon  cinnamon. — Pulvis  Aro- 
maticus, U.  8.;  Tinctura  Cardamomi  Composita, 
V.  S.;  Tinctura  Cinnamomi,  V.  S.;  Tinctura 
Gambir  Composita,  U.  8.;  Tinctura  Lavandulae 
Composita,  U.  S.;  Tinctura  Rhei  Aromatica,  U. 
8.;  Vinum  Opii,  U.  S. 

COCA.  U.  S.  (Br.) 

COCA   [Erythroxylon] 

( co'ca ) 

"  The  dried  leaves  of  Erythroxylon  Coca 
Lamarck  (Fam.  Erythroxylacece),  known  com- 
mercially as  Huanuco  Coca,  or  of  E.  Truxil- 
lense  Rusby,  known  commercially  as  Truxillo 
Coca,  yielding  when  assayed  by  the  process 
given  below,  not  less  than  0.5  percent,  of  the 
ether-soluble  alkaloids  of  Coca."  U.  S.  "The 
dried  leaves  of  Erythroxylum  Coca,  Lam.,  and 
its  varieties."  Br. 

Coc«  Folia,  Dr.;  Coca  Leaves;  Cuca  ;  Coca,  Fr. 
Cod.;  Keuilles  de  Coca,  Fr.;  Cocablatter,  O. ;  Coca, It.; 
Coca  del  Peru,  Ipadu,  Sp. 

The  coca  plants  are  shrubs  or  small  trees, 
some  of  the  species  reaching  the  height  of 
fifteen  or  twenty  feet.  It  is  conjectured  that 
the  original  habitat  was  in  the  Peruvian  moun- 
tains, from  7°  South  to  10°  North,  but  either 
spontaneously  or  through  cultivation  the  coca 
shrubs  have  spread  until  they  are  found  in 
the  whole  Eastern  curve  of  the  Andes,  from  the 
Straits  of  Magellan  to  the  borders  of  the  Carib- 
bean Sea,  growing  on  the  moist  sides  of  the 
mountains  at  the  elevation  of  1,500  to  6,000 
feet,  the  climatic  requisites  being  moisture  and 
equable  temperature,  with  a  mean  of  about 
64°  F.  The  wild  coca  shrub  commonly  reaches 
the  height  of  12  feet,  and  some  species  of  the 
genus  to  18  feet,  but  the  cultivated  coca  is 
usually  kept  down  to  about  6  feet.  The  leaves 
are  gathered  three  times  a  year;  the  first  har- 
vest, or  preliminary  picking,  is  taken  at  the 
time  of  the  trimming  of  the  bushes,  from  the 
cut-off  twigs.  Then,  about  the  end  of  June, 
a  scanty  crop  is  gathered,  while  the  last  crop 
of  the  season  is  gathered  in  October  or  Novem- 
ber. Harvesting  must  always  take  place  in  dry 
weather,  so  that  the  fresh  leaves  when  spread 
out  in  layers  two  or  three  inches  thick  on  the 
drying  pavement  can  be  collected  in  six  or 
eight  hours. 

The  coca  plant,  which  is  propagated  from 
the  seed  in  nurseries,  begins  to  yield  in  eigh- 
teen months,  and  continues  productive  for  half 
a  century.  The  leaves,  when  mature,  are  care- 
fully picked  by  hand  so  as  to  avoid  breaking 
them  or  injuring  the  young  buds,  are  slowly 
dried  in  the  sun,  and  are  then  packed  in  bags 
(cestos)  holding  from  twenty-five  to  one  hun- 
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dred  and  fifty  pounds  each.  They  were  in 
general  use  among  the  natives  of  Peru  at  the 
time  of  the  conquest,  and  have  continued  to 
be  much  employed  to  the  present  time.  It  is 
affirmed  that  nearly  ten  million  dollars'  worth, 
or  forty  million  pounds,  are  annually  produced, 
some  plantations  yielding  three  or  four  harvests 
a  year.  For  details  as  to  method  of  cultiva- 
tion, etc.,  see  T.  G.,  Jan.  1886;  also  C.  J).,  1897, 
182.  Two  varieties  of  the  coca  leaf  occur  in  the 
commerce  of  the  United  States,  namely,  the  so- 
called  Huanuco  coca  and  the  Truxillo  coca, 
the  Huanuco  variety  being  produced  in  Bolivia, 
Huanuco,  Brazil,  Venezuela  and  Argentina, 
while  the  Truxillo  coca  is  produced  chiefly  in 
Northern  Peru.  The  great  variation  in  the 
leaves  and  other  portions  of  the  coca  plant,  pro- 
duced by  its  long  continued  cultivation,  has  pro- 
duced much  doubt  and  discussion  as  to  the  speci- 
ficity and  characteristics  of  the  plant;  H.  H. 
Rusby  has,  however,  by  elaborate  study  of  the 
subject  (D.  C,  Nov.  1900)  solved  the  problem. 

Huanuco  coca  has  been  for  a  long  time 
believed  to  be  obtained  from  Erythroxylon 
Coca;  this  belief  is  confirmed  by  Rusby  and 
has  been  accepted  by  the  Pharmacopceial 
authorities.  The  plant  was  first  described  in 
1786,  in  Lamarck's  Dictionary ,  vol.  ii.  393. 

Truxillo  coca  is  the  product  of  the  E.  Coca 
Spruceanum  of  Burck;  the  name  "  spruce- 
anum "  was,  however,  preoccupied  before  it 
was  used  by  Burck,  and  in  obedience  to  the 
ordinary  rules  of  botanical  nomenclature  it  was 
changed  by  Rusby,  who  regards  it  as  a  distinct 
species,  to  E.  Truxillense. 

Coca  is  cultivated  in  the  British  East  and 
West  Indies,  and  in  Java,  and  the  product  is 
said  to  appear,  in  the  London  markets,  under 
the  names  of  Truxillo  coca  and  Java  coca. 
This  coca  is  entirely  distinct  from  the  Truxillo 
coca  of  the  American  market,  and  does  not 
reach  the  United  States.  The  coca  shrubs  of 
India  and  Ceylon  are  the  offspring  of  plants 
originally  sent  out  from  Kew  Gardens,  which 
plants  were  derived  from  seeds  obtained  in 
Huanuco,  and  were  considered  by  Moms  as 
representing  a  distinct  variety  of  E.  Coca  to 
which  he  gave  the  name  of  E.  Nova-Granatense. 
According  to  Rusby,  however,  this  plant  is  a 
distinct  species,  and  the  same  as  that  previously 
described  by  Jacquin,  from  Colombia,  under 
the  name  of  E.  carthagenense  (the  name  E. 
carthagenense  not  being,  as  it  is  held  in  the 
Kew  Index,  a  synonym  of  E.  areolatum  ).1 

1  The  commercial  value  of  cocaine  has  led  to  the 
examination  by  Eykmann  of  Java,  and  Howard  of 
Kew  Gardens,  of  various  species  of  the  genus  Ery- 
throxylon, other  than  E.  Coca;  in  a  number  of  species 
the  alkaloid  was  found,  but  always  in  too  small  quan- 
tities for  commercial  purposes.  (For  details,  see  P. 
J.,  Jan.  1889.)  The  South  American  coca  is  said 
to  vary  from  0.02  per  cent,  up  to  1.02  per  cent.,  or 
even  more,  in  the  yield  of  alkaloids,  the  average  being 
according  to  Hesse,  in  good  specimens  about  0.8 
per  cent.  Parke,  Davis  &  Co.,  however,  write  us  that 
in  a  very  large  number  of  chemical  assays  they 
have  never  been  able  to  obtain  more  than  0.5  per 
cent,  of  cocaine  out  of  any  South  American  coca. 
It  is  possible  that  alkaloidal  deterioration  occurs 
during  transportation.  According  to  Warden,  the  al- 
kaloidal yield  of  India  coca  varies  from  0.36  to  1.67 

(24) 


Properties. — The  leaves  of  the  different 
varieties  of  coca  do  not,  on  the  whole,  resemble 
one  another  at  all  closely,  but  are  distinguished 
from  most  other  leaves  by  a  slightly  curved 
line  on  each  side  of  the  mid-rib,  running  from 
the  base  to  the  apex.  This  line  has  the  appear- 
ance of  a  rib  but  is  really  not  of  this  character, 
having  been  produced  during  development  by 
the  peculiar  folding  of  the  leaf  in  the  bud. 
The  two  commercial  varieties  are  very  well  de- 
scribed in  the  U.  S.  Pharmacopoeia  as  follows: 

"  Huanuco  Coca. — Greenish-brown  to  clear 
brown,  smooth  and  slightly  glossy,  thickish  and 
slightly  coriaceous,  stoutly  and  very  shortly 
petioled;  blade  2.5  to  7.5  Cm.  long  and  nearly 
elliptical,  with  a  very  short  and  abruptly  nar- 
rowed basal  portion  and  a  short  point,  the  mar- 
gin entire;  midrib  marked  above  by  a  slight 
ridge,  very  prominent  underneath,  the  remain- 
ing venation  rather  obscure,  especially  above; 
underneath,  a  conspicuous  line  of  collenchyma 
tissue  runs  longitudinally  on  either  side  of  the 
midrib  and  about  one-third  of  the  distance  be- 
tween it  and  the  margin,  the  enclosed  areola  be- 
ing of  a  slightly  different  color  from  the  ad- 
jacent surface;  odor  characteristic;  taste  bit- 
terish, faintly  aromatic,  followed  by  a  numbness 
of  the  tongue,  lips,  and  fauces. 

Truxillo  Coca. — Pale  green,  thin,  brittle  and 
usually  much  broken,  smooth  but  not  shining, 
shortly  and  stoutly  petioled;  blade  1.6  to  5 
Cm.  long  and  one-third  to  one-half  as  broad, 
obovate  to  oblanceolate,  narrowed  from  near  the 
middle  into  the  petiole,  usually  with  a  slight 
projecting  point  at  the  summit,  the  margin 
entire;  underneath  two  irregular  lines  of  collen- 
chyma tissue,  usually  incomplete  or  obscure, 
and  frequently  wanting,  run  beside  the  midrib 
at  about  one-third  the  distance  from  it  to  the 
margin;  odor  more  tea-like  than  that  of 
Huanuco  Coca;  taste  and  numbing  effect  simi- 
lar." U.  S.2    "  The  midrib  itself  is  prolonged  into 

per  cent.  The  government  chemists  in  Java  report 
that  the  Java  leaf  contains  over  2  per  cent,  of 
cocaine :  but  a  sample  obtained  directly  from  Java  by 
Parke,  Davis  &  Co.  yielded  only  1.06  per  cent,  of 
total  alkaloids.  The  total  yield  of  alkaloids  is  not 
an  exact  criterion  of  the  value  of  the  leaves,  because 
in  some,  and  it  is  said  especially  In  the  Ceylon  and 
Java  cocas,  cocaine  constitutes  only  a  small  pro- 
portion of  the  total  alkaloids.  It  is  not  possible  to 
determine  the  alkaloidal  value  of  a  coca  by  its  physi- 
cal properties,  so  that  at  present  the  large  manufac- 
turers of  cocaine  buy  the  drug  by  assay. 

It  is  interesting  to  note  that  C.  J.  H.  Warden 
states  (P.  J.,  May,  1888)  that  India  coca  can  be 
distinguished  by  the  peculiarities  of  its  cocatannic 
acid. 

2  In  a  series  of  measurements  of  the  Bolivian  and 
Truxillo  leaves,  H.  G.  Greenish  (P.  J.,  493)  found 
that  the  difference  in  thickness  in  the  two  varieties 
is  more  apparent  than  real,  the  same-sized  leaves  of 
the  two  varieties  having  the  same  thickness  but  the 
Huanuco  leaves  averaging  much  larger  and  therefore 
thicker  than  the  others.  The  chief  cause  of  the 
lesser  fragility  of  the  Huanuco  leaf  was  found  to  be 
due  to  the  thickening  and  llgniflcation  of  cells  in  the 
parenchyma,  the  increased  development  of  pericyclic 
fibres  In  the  veinlets.  and  the  increased  development 
of  sclerelds  In  the  neighborhood  of  the  lines  of  the 
under  surfaces  of  the  leaf.  Greenish  affirms  that 
the  two  leaves  can  be  microscopically  distinguished 
by  the  fact  that  the  veinlets  of  the  Bolivian  leaf  are 
connected  with  both  the  upper  and  the  lower  epi- 
dermis by  a  bridge  of  thlck-walled  llgnifled  fibrous 
cells. 
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a  minute  horny  apiculus,  which,  however,  is  fre- 
quently broken  off.  Most  of  the  epidermal 
cells  of  the  under  surface  are  seen  in  trans- 
verse section  to  project  in  the  form  of  small 
papillae."  Br. 

Chemical  Constitution. — In  1853,  Wacken- 
roder  demonstrated  the  existence  of  tannic  acid 
in  coca  leaves,  and  in  1859,  Stanislaus  Martin 
found  in  them  a  peculiar  bitter  principle,  resin, 
tannin,  an  aromatic  principle,  extractive,  chlo- 
rophyll, a  substance  analogous  to  theine,  and 
salts  of  lime.  Previous  to  this  (1855)  Gardeke 
had  isolated  the  crystalline  alkaloid  and  given 
it  the  name  of  erythroxyline.  Albert  Nie- 
mann of  Goslar,  made  the  first  thorough  in- 
vestigation of  the  leaves,  and  gave  to  the  alka- 
loid the  name  it  now  usually  bears  of  cocaine.1 
The  following  was  his  process.  The  leaves 
were  exhausted  with  85  per  cent,  alcohol  acidu- 
lated with  2  per  cent,  of  sulphuric  acid;  the 
tincture  was  treated  with  milk  of  lime  and 
filtered;  the  filtrate  was  neutralized  with  sul- 
phuric acid,  and  the  alcohol  distilled  off.  The 
syrupy  residue  was  treated  with  water  to  sepa- 
rate resin,  and  then  precipitated  by  sodium 
carbonate.  The  deposited  matter  was  exhausted 
by  ether,  and  the  ethereal  solution,  after  most 
of  the  ether  had  been  distilled,  was  allowed  to 
evaporate  spontaneously.  The  cocaine  was 
thus  obtained  in  colorless  crystals,  mixed  with 
a  yellowish-brown  matter  of  a  disagreeable 
odor,  which  was  separated  by  washing  with 
cold  alcohol.  E.  K.  Squibb  s  process  for 
cocaine  and  its  hydrochloride  is  as  follows. 
Coarsety  ground  coca  leaves  are  repercolated 
with  an  aqueous  five  per  cent,  solution  of  sul- 
phuric acid,  and  a  very  dense,  slightly  acid 
percolate  is  obtained ;  this  is  thoroughly  agi- 
tated with  pure  coal  oil  and  an  excess  of  sodium 
carbonate;  the  liberated  alkaloid  is  retained  by 
the  coal  oil,  and  is  nearly  free  from  coloring 
matter;  the  oily  solution  is  then  agitated  with 
acidulated  water,  and  again  precipitated  by 
sodium  carbonate  in  the  presence  of  ether. 
The  ethereal  solution  of  cocaine  is  treated  with 
diluted  hydrochloric  acid  fractionally,  and  the 
nearly  colorless  solutions  of  cocaine  hydro- 
chloride are  cautiously  evaporated  in  shallow 

1  Benzoyl  $  Tropein.  Tropacocaine,  C8Hi4NO.C7H50. 
This  compound,  belonging  chemically  to  the  class 
of  Tropeines  (see  Atropine),  was  isolated  by  Gelsel 
from  a  narrow-leaved  coca  plant  from  Java.  (Ber.  d. 
Chem.  Ges.,  xxiv.  p.  2336.)  It  is  obtained  as  an  oil, 
which  when  quite  dry  solidifies  in  radiating  crystals, 
melting  at  49°  C.  It  has  a  strong  alkaline  reaction, 
and  is  easily  soluble  in  alcohol,  ether,  chloroform, 
benzene,  and  petroleum  benzin.  It  is  decomposed  by 
heating  with  hydrochloric  acid  into  benzoic  acid  and 
pseudo-tropine,  C8H15NO. 

Tropacocaine  has  been  studied  by  Arthur  P.  Chad- 
bourne,  who  finds  that  its  general  action  on  the 
system  resembles  that  of  cocaine,  and  that  although 
it  is  capable  of  causing  death  by  paralyzing  the  respir- 
atory centres,  and  is  also  in  overdose  a  powerful 
cardiac  depressant,  It  nevertheless  Is  very  much  less 
poisonous  than  cocaine.  On  the  other  hand,  Chad- 
bourne's  experiments  and  the  clinical  researches  of 
Schwelgger  seem  to  show  that  tropacocaine  as  a 
local  anaesthetic  is  much  more  powerful  and  prompt 
in  Its  action  than  cocaine.  Notwithstanding  various 
favorable  reports,  tropacocaine,  has,  however,  failed 
to  come  into  use  as  a  local  anaesthetic. 


porcelain  pans  almost  to  dryness.  The  pro- 
duct is  in  the  form  of  a  white,  crystalline,  gran- 
ular powder,  and  is  a  nearly  pure  anhydrous 
salt.  (Ephem.,  1887,  906.)  For  Henrique's 
process  see  Proc.  A.  Ph.  A.,  1S95,  999.  Pure 
cocaine  is  in  colorless,  transparent  prisms, 
inodorous,  of  a  bitterish  taste,  soluble  in  704 
parts  of  cold  water,  more  soluble  in  alcohol, 
and  freely  so  in  ether.  The  solution  has  an 
alkaline  reaction  and  a  bitterish  taste,  leaving 
a  peculiar  numbness  on  the  tongue.  The  alka- 
loid melts  at  98°  C.  (208.4°  F.),  and  on  cool- 
ing congeals  into  a  transparent  mass,  which 
gradually  becomes  crystalline.  Heated  above 
this  point  it  changes  color,  and  is  decomposed. 
It  is  inflammable,  burning  with  a  bright  flame, 
and  leaving  charcoal.  With  the  acids  it  forms 
soluble  and  crystallizable  salts,  which  are  more 
bitter  than  the  alkaloid  itself.  The  formula 
is  C17H21NO4.  (See  Cocaince  Hydrochloridum, 
p.  374.)  Niemann  also  obtained  wax,  a  variety 
of  tannic  acid  (cocatannic  acid),  and  a  con- 
crete volatile  odorous  substance.  The  presence 
of  hygrine  in  coca  leaves  is  not  confirmed. 
Lossen  has  examined  cocaine,  and  ascertained 
that  when  heated  with  hydrochloric  acid  it 
splits  into  benzoic  acid,  methyl  alcohol,  and 
a  new  base  which  he  calls  ecgonine,  of  which 
the  formula  is  CeHieNOs.  Cocaine  is,  there- 
fore,  ascertained   to   be  mcthylbenzoylccqonine, 

(  CbHt 
CHs.nJ    I  while 

(  CH(0C7ll50)CHa.CH2.C00H, 
benzoylecgonine,    which    also    occurs    in    coca 
leaves,  is  CieHioN04.  Cocaine  is  thus  seen  to  be 
the  methyl  ether  of  this  latter.  The  fundamental 

(  C5H7 
base,  ecgonine,  CH3.N  <    | 

(CH(OH).CHa.COOH, 
forms  monoclinic  prisms  melting  at  198°  C. 
A  considerable  number  of  closely  allied  alka- 
loids, all  of  which  appear  to  be  derivatives  of 
ecgonine,  are  found  in  the  leaves  of  Erythroxy- 
lon  Coca.  The  following  list  is  given  in  Allen 
(Com.  Org.  Anal.,  2d  ed.,  vol.  iii.  part  ii., 
271),  on  the  authority  of  Paul  and  Cownley: 

CBH13NO2,    Anhydro-ecgonine. 

C9H16NOS,     Ecgonine. 

C16H19NO4,  Benzoyl-ecgonine. 

C17H21NO4,  Benzoyl-ecgonine     methyl    ester 
(cocaine). 

C18H21NO4,  Cinnamyl-ecgonine. 

C19H23NO4,  Cinnamyl-ecgonine  methyl  ester. 

C38H46N2O8,  Cocayl-ecgonine      methyl      ester 
(cocamine) . 

C40H60N2O8,  Homo-cocamine. 

C17H19NO2,  Benzoyl-pseudotropine. 
With  the  exception  of  ecgonine  and  anhydro- 
ecgonine,  all  of  the  bodies  in  the  foregoing  list 
are  saponifiable,  splitting  up  when  heated  to 
from  80°  to  100°  C.  with  hydrochloric  acid,  or 
when  boiled  with  alcoholic  potassium  hydroxide. 

As  the  separation  of  cocaine  from  the  accom- 
panying alkaloids  and  products  of  hydrolysis 
is  difficult,  Liebermann    (Ber.   d.   Chem.   Ges., 
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xxi.  3196)  has  proposed  a  synthetic  method 
which  avoids  these  difficulties  and  at  the  same 
time  utilizes  the  amorphous  by-products.  The 
mixed  bases  are  boiled  with  hydrochloric  acid, 
whereby  they  all  suffer  hydrolysis  with  forma- 
tion of  ecgonine;  then,  by  passing  dry  hydro- 
chloric acid  into  a  solution  of  ecgonine  hydro- 
chloride in  methyl  alcohol,  the  hydrochloride  of 
ecgonine  methyl  ester  is  formed,  which  on  con- 
centrating the  alcoholic  solution  crystallizes  out 
in  prisms.  Cocaine  is  formed  when  this  com- 
pound is  heated  on  the  water  bath  with  an 
equal  weight  of  benzoyl  chloride  until  the  mix- 
ture becomes  homogeneous  and  the  evolution  of 
hydrochloric  acid  ceases.  The  melted  mass  is 
poured  into  water  and  separated  from  the  in- 
soluble benzoic  acid,  when  the  cocaine  is  pre- 
cipitated by  ammonia  and  reerystallized  from 
alcohol.  Hesse  investigated  addition  products 
of  ecgonine  and  produced  a  crystalline  com- 
pound of  ecgonine  and  methyl  iodide,  C9H15NO3, 
CH3I  -4-  H2O,  and  a  methyl  chloride  compound, 
CnHiaNOsjCHaCl  +  H2O.  (P.  J.,  1902,  275.) 
He  also  extracted  four  definite  compounds,  not 
alkaloids,  from  the  leaves  of  coca  obtained 
from  Java.  These  bodies  are  1.  Cocacitrin, 
C23H32O17,  a  yellow  crystalline  compound  with 
three  molecules  of  water,  melting  at  186°  C. 
This  appears  to  be  a  glucoside,  yielding  a  sugar, 
cocaose,  which  may  be  identical  with  dextrota- 
lose,  since  its  osazone  melts  at  180°  C.  2.  Coca- 
cetin,  C16H12O,  forming  yellow  needles  with 
three  molecules  of  water  of  crystallization. 
This  melts  at  260°  to  265°  C.  3.  Cocaflavin,  C34 
H38O19,  which  forms  yellow  crystals  with  four 
molecules  of  water.  It  yields  dextrose  and 
galactose  on  hydrolysis  with  diluted  sulphuric 
acid,  and  is,  therefore,  probably  a  glucoside.  4. 
Cocaflavetin,  containing  two  methoxy  groups, 
forms  greenish-yellow  needles  with  three  mole- 
cules of  water  and  melts  at  230°  C.  (P.  J., 
April,  1903,  585.)  The  tannin  of  coca  leaves 
strikes  a  green-black  with  ferric  salts,  and  has 
received  the  name  of  cocatannic  acid.  Rom- 
burgh  detected  traces  of  methyl  salicylate  in  the 
distillate  from  coca.  (Chem.  Ztg.,  1895,  130.) 

Assay.  U.  S.  (8th  Rev.)—"  Coca,  in  No.  60 
powder,  ten  grammes;  Chloroform,  Ether, 
Normal  Sulphuric  Acid  V.S.,  Ammonia  Water, 
Distilled  "Water,  Tenth-normal  Sulphuric  Acid 
V.S.,  Fiftieth-normal  Potassium  Hydroxide 
V.S.,  Hematoxylin  or  Iodeosin  T.S.,  each,  a 
sufficient  quantity.  Place  the  Coca  in  an  Erlen- 
meyer  flask,  add  50  Cc.  of  a  mixture  of  chloro- 
form 1  volume  and  ether  4  volumes  and  insert 
the  stopper  securely.  Allow  the  flask  to  stand 
ten  minutes,  then  add  2  Cc.  of  ammonia  water 
mixed  with  3  Cc.  of  distilled  water,  and  shake 
the  flask  well,  at  frequent  intervals,  during  one 
hour.  Then  transfer  as  much  as  possible  of  the 
contents  of  the  flask  to  a  small  percolator 
which  has  been  provided  with  a  pledget  of  cot- 
ton packed  firmly  in  the  neck,  and  inserted  in 
a  separator  containing  6  Cc.  of  normal  sul- 
phuric acid  V.S.,  diluted  with  20  Cc.  of  dis- 
tilled   water.     When    the    liquid    has    passed 


through  the  cotton,  pack  the  Coca  firmly  in  the 
percolator  with  the  aid  of  a  glass  rod,  and, 
having  rinsed  the  flask  with  10  Cc.  of  chloro- 
form-ether mixture,  transfer  the  remaining  con- 
tents of  the  flask  to  the  percolator  by  the  aid 
of  several  small  portions  (5  Cc.)  of  a  chloro- 
form-ether mixture,  using  the  same  proportions 
as  before,  and  continue  the  percolation  with 
successive  small  portions  of  the  same  liquid 
(in  all  50  Cc).  Next,  shake  the  separator  well 
for  one  minute,  after  securely  inserting  the 
stopper,  and  when  the  liquids  have  completely 
separated,  draw  off  the  acid  liquid  into  another 
separator.  Add  to  the  chloroform-ether  mix- 
ture 10  Cc.  of  a  sulphuric  acid  mixture,  using 
the  same  proportions  as  before,  agitate  well  and 
again  draw  off  the  acid  liquid.  Repeat  this 
operation  once  more,  drawing  off  the  acid  solu- 
tion as  before  into  the  second  separator,  intro- 
duce a  small  piece  of  red  litmus  paper,  add  am- 
monia water  until  the  liquid  is  distinctly 
alkaline,  and  shake  out  with  3  successive  por- 
tions of  ether  (25,  20,  and  15  Cc).  Collect 
the  ether-solutions  in  a  beaker,  place  it  on  a 
water-bath  filled  with  warm  water,  and  allow 
the  ether  to  evaporate  entirely.  Dissolve  the 
residue  in  3  Cc  of  ether,  and  let  this 
also  evaporate  completely.  To  the  alkaloidal 
residue  add  4  Cc.  of  tenth-normal  sul- 
phuric acid  V.S.  and  5  drops  of  hematoxylin 
or  iodeosin  T.S.,  then  titrate  the  excess  of  acid 
with  fiftieth-normal  potassium  hydroxide  V.S. 
Divide  the  number  of  cubic  centimeters  of  fif- 
tieth-normal potassium  hydroxide  V.S.  used, 
by  5,  subtract  this  number  from  4  (the  4  Ce. 
of  tenth-normal  sulphuric  acid  V.S.  taken), 
and  multiply  the  remainder  by  0.03  and  this 
product  by  10,  to  obtain  the  percentage  of 
ether-soluble  alkaloids  contained  in  the  Coca." 
U.  S.  For  methods  of  assaying  coca  leaves,  see 
Lyons,  Ch.  Ph.,  Sept.  1885;  Squibb,  Ephem., 
1887;  Dohme,  Proc.  A.  Ph.  A.,  1893,  159; 
Prescott,  Organic  Analysis;  Proc.  A.  Ph.  A., 
1895,  268;  P.  J.,  1896,  1901,  222,  254;  Ph.  Ztg., 
1901,  965. 

Uses. — As  a  nerve  stimulant,  coca  has  been 
used  immemorially  by  the  Peruvian  and  Boliv- 
ian natives.  In  1853,  Weddell  stated  that  it 
produces  a  gently  excitant  effect,  with  an  indis- 
position to  sleep,  in  these  respects  resembling 
tea  and  coffee;  also  that  it  will  support  the 
strength  for  a  considerable  time  in  the  absence 
of  food,  but  does  not  supply  the  place  of  nutri- 
ment, and  probably  in  this  respect  also  acts 
like  the  two  substances  referred  to.  The  In- 
dians, while  chewing  it,  mixed  with  some  alka- 
line substance,  as  the  ashes  of  certain  plants, 
or  lime,  pass  whole  days  in  travelling  or  work- 
ing without  food.  It  is,  however,  clearly 
proved  that  these  leaves  do  not  take  the  place 
of  nutriment,  but  simply  put  off  the  sense  of 
fatigue  and  hunger,  the  Indian  making  up  at 
his  evening  meal  for  the  day's  abstinence.  It 
is  probable  that  they  prevent  hunger  simply  by 
their  local  benumbing  influence  upon  the  nerves 
of  the  stomach.     Their  moderate  habitual  use 
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does  not  seem  to  be  injurious,  but  the  habit  is 
said  readily  to  grow  upon  the  person,  and 
finally  the  inveterate  excessive  coca-chewer  can 
be  recognized  by  his  uncertain  step,  general 
apathy,  sunken  eyes  surrounded  by  deep  purple 
aureoles,  trembling  lips,  green  and  crusted 
teeth,  and  excessively  fetid  breath,  with  pecul- 
iar blackness  about  the  corners  of  the  mouth. 
An  incurable  insomnia  is  apt  to  be  developed, 
emaciation  becomes  extreme,  dropsy  appears,  and 
even  death  results  from  a  condition  of  general 
marasmus.  When  coca  is  taken  in  a  single 
large  dose  it  produces  a  condition  of  peculiar 
physical  beatitude  and  calm,  followed  by  a  sen- 
sation of  excessive  power,  which  is  affirmed  to 
be  accompanied  by  a  real  increase  of  physical 
ability.  Mantegazza  took  in  the  course  of  two 
hours  about  900  grains  of  the  coca  leaf,  with 
the  result  of  great  increase  in  the  number  of 
the  heart-beats  and  a  condition  of  intoxication 
resembling  that  produced  by  hasheesh.  He  was 
possessed  by  a  feeling  of  intense  joyousness, 
while  a  succession  of  visions  and  phantasma- 
goria, most  brilliant  in  form  and  color,  trooped 
rapidly  before  his  eyes.  He  then  passed  into 
a  condition  of  delirious  excitement,  which  was 
succeeded  by  a  deep  sleep  lasting  three  hours. 
The  symptoms  which  have  just  been  detailed 
are  those  which  have  been  recorded  by  various 
writers  as  produced  by  the  coca  leaf  in  the 
land  of  its  growth,  and  especially  upon  the 
natives  of  the  country.  The  action  of  the  alka- 
loid cocaine,  and  even  of  the  drug  coca,  upon 
North  Americans  and  Europeans,  differs  essen- 
tially from  these  effects.1  Numerous  cases  of 
poisoning  have  occurred  from  the  alkaloid;  P. 
Mannheim  has  collected  as  many  as  ninety-nine 
(Cleveland  Med.  Gaz.,  Sept.  1891).  In  mild 
cases  the  ordinary  symptoms  have  been  great 
restlessness  and  nervous  excitement,  but  no 
sense  of  beatitude,  rather  a  condition  of  fear 
and  tenor.  With  this  state  come  usually  dis- 
tinctly accelerated  pulse,  increased  frequency 
of  respiration,  and,  perchance,  muscular  twitch- 
ings  or  even  mild  convulsions.  In  the  more 
severe  cases  of  poisoning  the  symptoms  vary; 
sometimes  there  have  been  nausea,  vomiting, 
rapid  almost  imperceptible  pulse,  great  per- 
spiration, collapse  with  or  without  loss  of  con- 
sciousness; in  other  cases  the  pulse  has  been 
slow  and  feeble,  and  sometimes  pronounced  cya- 


1  The  reason  of  this  difference  is  not  evident. 
Rusby  found  that  coca  treated  with  Mayer's  reagent 
both  before  and  after  exportation  gave  evidence  of  a 
much  larger  percentage  of  the  alkaloid  before  the  ex- 
portation. He  believes  that  during  exportation  the 
leaves  lose  largely  of  some  volatile  substance,  prob- 
ably hygrine.  According  to  Hesse,  however,  hygrine 
is  not  an  alkaloid  of  coca,  but  is  a  foreign  body  due 
to  impurities  in  the  reagents  employed.  (P.  J.,  vol.  xx. 
p.  1135,  1891;  also  vol.  xxii.  p.  102.)  H.  C.  Wood 
made  some  not  very  thorough  tests  with  prepara- 
tions of  coca  made  in  South  America  from  the  fresh 
drug  under  the  supervision  of  Rusby  and  furnished 
by  Parke,  Davis  &  Co.,  and  was  not  able  to  detect  any 
difference  between  their  action  and  that  of  the 
parallel  preparations  made  in  this  country.  At  pres- 
ent It  seems  probable  that  the  difference  of  action 
under  discussion  is  due  simply  to  difference  of  race, 
precisely  as  with  the  effects  of  hasheesh  upon  Asiatics 
and  upon  Europeans. 


nosis,  with  slow  or  almost  arrested  respiration, 
has  been  the  most  alarming  manifestation.  The 
pupils  are  usually  dilated,  but  are  reported  in 
some  cases  as  "  contracted."  After  very  large 
doses  convulsions  usually  occur;  they  are  often 
violent  and  epileptiform;  not  rarely,  they  are 
partial,  and  in  many  cases  opisthotonos  has 
been  pronounced.  Consciousness  rarely  es- 
capes; usually  it  is  lost,  but  sometimes  it  is 
merged  into  a  mania  with  hallucinations  and 
delusions,  which  mania  may  become  violent 
and  even  homicidal,  as  in  a  case  reported 
by  Mattison.  Poisoning  has  followed  both  the 
internal  administration  and  the  local  uses  of 
the  alkaloid.  The  occasional  over-effects  of 
small  doses  are  quite  remarkable;  thus,  four 
drops  of  a  two  per  cent,  solution  in  the  eye 
produced  in  an  old  lady  intoxication  which  per- 
sisted four  days;  eight  drops  of  a  ten  per  cent, 
solution  in  the  eye  of  a  girl  of  twelve  years 
caused  violent  poisoning;  and  even  one  drop 
of  a  one  per  cent,  solution  in  the  eye  of  a  child 
fourteen  years  old  is  said  to  have  been  followed 
by  violent  symptoms.  A  number  of  cases  are 
on  record  in  which  one  grain  of  the  alkaloid 
given  hypodermically  has  caused  severe  faint- 
ing. Death  is  reported  in  several  cases  from 
the  local  use  of  the  remedy,  and  twelve  drops 
of  a  four  per  cent,  solution  given  hypo- 
dermically to  a  girl  of  eleven  caused  death  in 
forty  seconds.  On  the  other  hand,  large  doses 
have  been  recovered  from,  twenty-two  grains 
by  the  mouth,  ten  grains  hypodermically,  five 
grains  hypodermically,  and  six  grains  hypoder- 
mically.  (See  H.  C.  Wood's  Therapeutics.) 

Although  cocaine  has  been  used  an  enormous 
number  of  times  as  a  local  application  with- 
out much  stint,  and  although  doses  have  been 
given  of  two  grains,  it  is  evidently  not  safe 
to  apply  more  than  three-fourths  of  a  grain 
to  the  mucous  membrane  of  an  adult,  or  to 
give  more  than  the  same  amount  at  a  dose,  or 
to  use    hypodermically  more  than  half  a  grain. 

Cocaine  is  a  cerebral  stimulant,  producing 
peculiar  mental  excitement,  ending  alter  large 
toxic  doses  in  narcosis,  with  epileptiform  con- 
vulsions, which  are  probably  of  cerebral  origin. 
In  the  poisoning  there  is  at  first  increased 
reflex  activity,  followed  by  paralysis  of  volun- 
tary motion  and  of  reflex  activity,  which  are 
chiefly  due  to  a  direct  action  upon  the 
spinal  cord,  the  sensory  side  of  the  cord 
being  probably  more  sensitive  to  the  drug 
than  the  motor  side.  Toxic  doses  depress  and 
finally  paralyze  the  sensory  nerves,  and  in  a 
much  less  degree  the  motor  nerves.  The  action 
of  cocaine  upon  the  circulation  is  less  pro- 
nounced than  is  its  influence  upon  the  nervous 
system,  but  is  distinct.  By  stimulation  of  the 
heart  and  of  the  vasomotor  centres,  and  per- 
haps of  the  vascular  muscle  fibres,  the  arterial 
pressure  is  increased,  while  the  pulse  is  acceler- 
ated, probably  by  a  depression  of  the  cardio- 
inhibitory  apparatus.  Toxic  doses  of  cocaine 
produce  sooner  or  later  a  fall  of  the  arterial 
pressure,  which  appears  to  be  the  result  of  a 
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direct  action  upon  the  heart,  and  the  vaso- 
motor system.  Upon  striated  muscles  cocaine 
appears  to  have  a  peculiar  though  very  feeble 
action,  which  is  not  manifested  during  poison- 
ing by  it.  It  is  a  stimulant  to  the  respiratory 
centres,  increasing  the  rapidity  and  fulness  of 
the  respirations,  but  if  the  dose  is  sufficiently 
large,  it  causes  the  respirations  to  become  after 
a  time  very  shallow,  and  finally  paralyzes  the 
respiratory  centres.  Moderate  doses  are  said 
to  increase,  large  doses  to  paralyze,  peristalsis. 
It  has  no  distinct  effect  upon  the  amount  of 
urine  secreted  but  probably  decreases  the  elim- 
ination of  urea.  It  is  an  energetic  mydriatic 
but  does  not  increase  intra-ocular  pressure  nor 
entirely  paralyze  the  accommodation.  Locally 
applied,  cocaine  is  a  very  distinct  and  certain 
anaesthetic,  acting,  according  to  the  observa- 
tions of  von  Anrep,  upon  the  nerves  of  special 
sense  as  well  as  upon  those  of  common  sensi- 
bility. Cocaine  penetrates  mucous  membranes 
readily,  but  is  not  able  to  pass  through  the  skin, 
and  when  given  hypodermically  so  rapidly 
diffuses  itself  that  its  local  anaesthetic  in- 
fluence is  very  fugacious  unless  the  circulation 
in  the  part  be  controlled  by  mechanical  means. 
Injected  so  as  to  come  immediately  in  contact 
with  the  large  nerve-trunk,  it  is  capable  of  pro- 
ducing temporary  anaesthesia  over  the  whole 
distribution  of  the  nerve.  When  applied  in 
concentrated  solution  to  the  mucous  membrane, 
it  produces  at  once  a  marked  pallor,  which  is 
probably  due  to  a  powerful  constriction  of  the 
blood-vessels  caused  by  a  direct  action  upon 
their  muscle-fibres.  In  practical  medicine  co- 
caine is  used  for  its  local  effects  in  benumbing 
sensibility  and  relieving  pain  in  all  mucous 
tracts  that  can  be  reached  by  the  surgeon. 
When  prescribed  in  an  ointment,  soluble  salts 
of  cocaine  should  be  used,  and  sufficient  water 
directed  to  prevent  crystallization.  In  burns, 
painful  ulcers,  fissures  of  the  anus,  etc.,  cocaine 
is  a  very  valuable  remedy.  It  is  also  employed 
with  success  in  various  local  inflammations  of 
the  mucous  membrane,  subduing  nervous  irri- 
tability, and  by  its  constringing  influence  re- 
lieving or  even  curing  acute  inflammations. 
Thus,  a  mixture  of  cocaine  and  bismuth  will 
often  arrest  an  acute  coryza.  In  hay  fever,  in 
the  irritated  sore  throat  of  advanced  phthisis, 
in  chronic  laryngitis,  in  inflamed  hemorrhoids, 
and  even  in  bronchitis  with  excessive  cough,  it 
often  may  be  locally  applied  with  advantage. 
The  fugaciousness  of  its  effects  makes  it  a 
valuable  mydriatic  when  it  is  desired  simply  to 
examine  the  eye-ground.  The  strength  of  the 
solution  for  local  application  may  vary  from 
2  to  10  per  cent.,  according  to  the  effects  de- 
sired. In  coryza  and  hay  fever  bougies  made 
with  cacao  butter,  containing  each  from  one- 
quarter  to  one-half  grain  of  cocaine,  are  often 
very  efficacious.  At  one  time  it  was  supposed 
that  cocaine  would  be  of  great  service  by  its 
stimulant  influence  in  melancholia,  neuras- 
thenia, hysteria,  and  allied  disorders,  but  ex- 
perience has  shown  it  to  be  of  very  little  value 


in  these  conditions,  and  often  to  increase  the 
symptoms,  especially  any  existing  restlessness. 
It  is  chiefly  valuable  as  an  internal  remedy  and 
for  its  local  influence  upon  the  gastro-intestinal 
tract  in  seasickness,  excessive  vomiting,  gastro- 
dynia,  and  even  in  serous  diarrhoea. 

The  habitual  use  of  cocaine  as  a  stimulant 
has  in  many  cases  led  to  the  formation  of  the 
cocaine  habit,  with  the  production  of  ill  health, 
accompanied  by  headache,  malaise,  insomnia, 
prostration,  often  faintness,  vertigo,  and  de- 
terioration of  the  cerebral  function.  A  symp- 
tom which  is  said  to  be  characteristic  of  chronic 
cocaine  poisoning  but  which  must  certainly  be 
rare,  was  first  described  by  Magnan,  and  is 
known  as  Magnan's  symptom.  It  consists  of  an 
hallucination  of  common  sensation,  the  feeling 
that  some  foreign  body  is  under  the  skin,  with 
an  often  consequent  complaint  that  grains 
of  sand,  worms,  or  other  foreign  body  are  situ- 
ated in  the  position  named.  The  immediate 
withdrawal  of  the  cocaine  in  cases  of  the  cocaine 
habit  is  not  usually  followed  by  any  serious 
danger  to  life;  symptoms  that  may  arise  are  to 
be  met  on  general  principles. 

If  given  in  infusion  the  leaves  should  be 
swallowed,  as  it  is  by  no  means  certain  that  they 
yield  their  virtues  to  water.  The  fluidextract  is 
now  official,  and  is  a  very  eligible  preparation; 
a  tincture  of  coca,  made  in  the  proportion  of 
one  part  in  five  of  diluted  alcohol,  and  a  wine 
of  coca,  one  in  ten,  would  also  be  efficient. 
The  elixir  of  coca,  as  usually  dispensed,  is  too 
weak  to  be  of  much  value.  (See  Part  II.) 

Dose,  of  coca,  one-half  to  one  draclun  (2.0 
to  3.9  Gm.). 

Off.  Prep.— Fluidextractum  Cocse,  17.  8.  (Br.)  ; 
Vinum  Coca:,  V.  8.  (from  fluidextract). 

COCAINA.  U.  S.,  Br. 

COCAINE 

( c6-ca-i'na; ) 

C17H21NO4  =  300.92 

"An  alkaloid  [CsHistCeHsCOJNO.COOC 
Ha]  obtained  from  several  varieties  of  Coca." 
U.  S.  "An  alkaloid,  C17H21NO4,  obtained 
from  the  leaves  of  Erythroxylum  Coca,  Lam., 
and  its  varieties."  Br. 

Benzoyl-ecgonine-methyl-ester ;  Benzoyl-methyl-ecgo- 
nine ;  Cocainum  ;  Cocaine,  Fr.  Cod. ;  Cocain,  G. 

The  processes  for  making  this  alkaloid  will 
be  found  under  Coca.  Owing  to  the  small 
yield,  it  is  found  more  profitable  to  manufacture 
cocaine  in  South  America  and  export  it,  thus 
saving  the  expense  of  transporting  the  bulky 
coca  leaves. 

Properties. — It  is  officially  described  as 
in  "  large,  colorless,  four-sided  or  six-sided 
monoclinic  prisms,  having  a  slightly  bitter 
taste,  and  producing  on  the  tongue  a  tempo- 
rary numbness.  Soluble  in  600  parts  of  water, 
5    parts    of    alcohol,    and    in    3.8    parts    of 
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ether  at  25°  C.  (77°  F.) ;  very  soluble  in  chlo- 
roform and  warm  alcohol;  soluble  in  260  parts 
of  water  at  80°  C.  (176°  F.)j  soluble  in  ben- 
zene, carbon  disulphide,  ethyl  acetate,  in  about 
14  parts  of  oil  of  turpentine,  and  in  about  12 
parts  of  olive  oil;  insoluble  in  glycerin.  It 
melts  at  98°  C.  (208.4°  F.),  and  should  leave  no 
residue  on  ignition.  If  an  alcoholic  solution 
of  Cocaine  be  carefully  neutralized  with  hydro- 
chloric acid,  and  the  solution  evaporated  to 
dryness,  the  residue  should  respond  to  the  re- 
actions and  tests  given  under  Cocaince  Hydro- 
chloridum." U.  S.  The  British  Pharmacopoeia 
gives  the  following  description  and  tests: 
"  Colorless  monoclinic  prisms  which  have  a 
bitter  taste  followed  by  a  sensation  of  tingling 
and  numbness.  It  melts  at  204.8°  to  208.4°  F. 
(96°  to  98°  C).  Almost  insoluble  in  water, 
insoluble  in  glycerin,  soluble  in  10  parts  of  al- 
cohol (90  per  cent.),  in  4  parts  of  ether,  in  \ 
part  of  chloroform,  in  12  parts  of  olive  oil, 
and  in  14  parts  of  oil  of  turpentine.  Its  solu- 
tion in  water  acidulated  with  hydrochloric  acid, 
and  the  dry  salt  obtained  on  evaporating  this 
solution,  afford  the  reactions  mentioned  under 
1  Cocaina?  Hydrochloridum.'  Its  solution  in 
water  acidulated  with  nitric  acid  yields  no  re- 
action with  the  tests  for  chlorides  or  sulphates." 

Uses. —  (See  p.  371.)  Various  salts  of  the 
alkaloid  have  been  used  in  medicine.  Cocaine 
borate  has  been  recommended  for  ophthalmo- 
logical  uses.  Cocaine  hydriodide,  Ci7H2iNO« 
HI,  which  occurs  in  colorless  crystals  only 
moderately  soluble  in  water,  has  been  especially 
recommended  by  R.  Marcus  as  being  suitable 
for  use  by  cataphoresis  for  the  production  of 
anaesthesia.     For  medicinal  uses  see  Coca. 

Dose,  one-eighth  to  one-fourth  grain  (0.008 
to  0.016  Gm.). 

Off.  Prep. — Oleatum  Cocaina,  U.  S.;  Unguen- 
tum  Cocainap,  Br. 

COCAIN/E  HYDROCHLORIDUM. 
U.  S.,  Br. 

COCAINE  HYDROCHLORIDE   [Cocainre  Hydrochloras. 
Pharm.  1890,  Cocaine  Hydrochlorate] 

(cS-c^-I'nae    hy-dro-phlo'rj-dum) 

C17H21NO4.HCI  =  337.10 

"The  neutral  hydrochloride  [HCl.CsHiafCe 
HcCCONO.COOCHs]  of  an  alkaloid  obtained 
from  several  varieties  of  Coca."  U.  S.  "  The 
hydrochloride,  Ci7H2iN04,HCl,  of  an  alkaloid 
obtained  from  the  leaves  of  Erythroxylum 
Coca,  Lam.,  and  its  varieties."   Br. 

Hydrochlorate  of  Cocaine ;  Chlorhydrate  de  Cocaine, 
Fr.  Cod.;  Cocainum  hydrochlorlcum,  P.  6.;  Cocaln- 
hydrochlorid,  (?.;  Clorldrato  dl  cocaina,  It. 

Preparation. — Cocaine  hydrochloride  may  be 
made  "  by  agitating  with  ether  an  aqueous  solu- 
tion of  an  acidulated  alcoholic  extract  of  coca 
made  alkaline  with  carbonate  of  sodium ;  sepa- 
rating and  evaporating  the  ethereal  liquid ;  puri- 
fying the  product  by  repeating  the  treatment 


with  acidulated  water,  carbonate  of  sodium, 
and  ether;  decolorizing;  neutralizing  with  hy- 
drochloric acid,  and  recrystallizing."  Br. 
(1885).  It  is  also  made  by  dissolving  cocaine 
in  ether  or  petroleum  benzin,  and  passing  dry 
hydrochloric  acid  gas  into  the  solution,  when 
the  hydrochloride  will  separate,  this  may  then 
be  dissolved  in  alcohol  and  recrystallized.  For 
physiological  and  medicinal  properties,  see  Coca. 
Properties. — It  is  officially  described  as  in 
"  colorless,  transparent,  monoclinic  prisms, 
flaky,  lustrous  leaflets  or  a  white  crystalline 
powder;  permanent  in  the  air,  containing  no 
water  of  cry stallization ;  odorless;  of  a  saline, 
slightly  bitter  taste,  and  producing  on  the 
tongue  a  tingling  sensation  followed  by  numb- 
ness of  several  minutes'  duration.  Soluble  in 
0.4  part  of  water,  2.6  parts  of  alcohol,  and  in 
18.5  parts  of  chloroform  at  25°  C.  (77°  F.); 
soluble  in  0.1  part  of  water  at  80°  C.  (176°  F.), 
and  in  1.4  parts  of  alcohol  at  60°  C.  (140°  F.) ; 
insoluble  in  benzene,  petroleum  benzin,  and 
ether.  It  melts  at  about  189.9°  C.  (373.8°  F). 
Minute  quantities  of  impurities  may  reduce  the 
melting  point  to  180°  C.  (356°  F.)  or  less.  It 
leaves  no  residue  on  incineration.  Its  aqueous 
solution  is  neutral  to  litmus  paper,  and  is  laevo- 
gyrate.  If  silver  nitrate  T.S.  be  added  to  the 
aqueous  solution  of  the  salt  (1  in  100),  a  white 
precipitate  is  produced,  which  is  insoluble  in 
nitric  acid.  On  adding  5  drops  of  a  solution 
of  chromium  trioxide  (1  in  20)  to  5  Cc.  of  a 
solution  of  Cocaine  Hydrochloride  (1  in  50),  a 
yellow  precipitate  will  be  produced,  which  re- 
dissolves  on  shaking;  on  now  adding  1  Cc. 
of  hydrochloric  acid,  a  permanent,  orange- 
colored,  crystalline  precipitate  will  be  formed. 
On  adding  a  solution  of  potassium  chromate 
(1  in  20)  to  a  hydrochloric  acid  solution  of  the 
salt,  orange-yellow  leaflets  of  cocaine  chromate 
are  precipitated.  If  mercuric  chloride  T.S.  be 
added  to  an  aqueous  solution  of  the  salt,  a 
white  flocculent  precipitate  is  produced.  Co- 
caine Hydrochloride  is  not  colored  by  cold  sul- 
phuric acid,  but  if  a  crystal  be  heated  with 
sulphuric  acid,  in  a  test-tube,  vapors  are  pro- 
duced, from  which  benzoic  acid  is  deposited  on 
cooling.  If  three  drops  of  palladous  chloride 
T.S.,  with  3  Cc.  of  chlorine  water,  be  added 
to  3  drops  of  an  aqueous  solution  of  the  salt 
(1  in  20),  a  red  precipitate  is  produced.  When 
0.01  Gm.  of  the  salt  is  dissolved  in  2  drops  of 
water,  the  addition  of  1  Cc.  of  a  solution  of 
potassium  permanganate  (1  in  30)  produces  a 
violet  precipitate,  which  appears  brownish- 
violet  when  collected  on  a  filter.  A  crystal 
of  the  salt  dissolved  in  alcohol  yields  when 
stirred  with  a  piece  of  potassium  hydroxide 
an  odor  of  ethyl  benzoate.  If  0.1  Gm.  of 
the  salt  be  dissolved  in  5  Cc.  of  distilled  water 
containing  3  drops  of  diluted  sulphuric  acid, 
the  addition  to  this  solution  of  3  drops 
of  tenth-normal  potassium  permanganate 
V.S.  will  produce  a  violet  color,  which  should 
not  fade  in  half  an  hour  (limit  of  cin- 
namyl-cocaine) .     If   0.1    Gna.    of   the    salt   be 
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dissolved  in  85  Cc.  of  cold  distilled  water,  in  a 
beaker,  and  4  drops  of  ammonia  water  added, 
and  the  solution  stirred  vigorously  for  fifteen 
minutes,  with  occasional  rubbing  of  the  sides 
of  the  beaker  with  a  stirring  rod,  a  crystalline 
precipitate  of  cocaine  should  be  formed,  and 
the  supernatant  liquid  should  be  perfectly 
clear  (limit  of  isatropyl-cocaine).  The  pres- 
ence of  0.5  percent,  of  isatropyl-cocaine  will 
prevent  the  formation  of  nearly  all  of  the  pre- 
cipitate, and  will  cause  the  supernatant  liquid 
to  be  opalescent."  U.  S. 

The  British  Pharmacopoeia  gives  the  follow- 
ing tests:  "It  melts  at  356°  to  366.8°  F.  (180° 
to  186°  C).  Soluble  in  half  its  weight  of  cold 
water,  forming  a  clear  and  colorless  solution, 
neutral  to  litmus,  and  in  four  times  its  weight 
of  alcohol  (90  per  cent.)  or  of  glycerin.  It 
is  insoluble  in  olive  oil  and  almost  insoluble  in 
ether.  It  affords  a  yellow  precipitate  with 
solution  of  auric  chloride;  a  white  precipitate 
with  solution  of  ammonium  carbonate,  and  also 
with  solution  of  borax.  It  dissolves  without 
color  in  cold  sulphuric  or  nitric  acid,  but  chars 
with  hot  sulphuric  acid,  evolving  an  agreeable 
odor,  and  yielding  a  crystalline  sublimate  of 
benzoic  acid.  Its  aqueous  solution  yields  with 
solution  of  potassium  hydroxide  a  white  pre- 
cipitate soluble  in  alcohol  or  ether,  with  solu- 
tion of  picric  acid  a  yellow  precipitate  becom- 
ing crystalline  on  standing,  with  test-solution 
of  mercuric  chloride  slightly  acidulated  with 
hydrochloric  acid,  a  white  precipitate  soluble  in 
hot  water.  Moistened  with  nitric  acid,  the 
mixture  evaporated  to  dryness,  and  a  drop  of 
alcoholic  solution  of  potassium  hydroxide 
added,  a  characteristic  odor  is  evolved  more  or 
less  recalling  that  of  peppermint.  A  solution 
containing  not  less  than  1  per  cent,  gives  with 
excess  of  solution  of  potassium  permanganate 
a  copious  red  precipitate  which  does  not  change 
color  within  an  hour  (absence  of  cinnamyl  co- 
caine and  cocamine  or  other  products  derived 
from  cocaine).  0.1  gramme  dissolved  in  100 
cubic  centimetres  of  water  and  0.25  cubic  centi- 
metre of  solution  of  ammonia  added,  affords  a 
clear  solution,  from  which  a  crystalline  deposit 
should  gradually  separate  on  stirring  (limit  of 
amorphous  alkaloid).  It  should  not  afford 
more  than  the  slightest  reactions  with  the  tests 
for  sulphates.  Dried  for  twenty  minutes  at 
204°  to  212°  F.  (95.6°  to  100°  C.)  it  should 
not  lose  more  than  1  per  cent,  of  moisture."  Br. 
Dose,  of  the  salts  of  cocaine,  from  one-fourth 
to  one  grain  (0.016  to  0.065  Gin.). 

Off.  Prep. — Injectio  Cocainse  Hypodermica, 
Br.;  Lamellae  Cocainse,  Br.;  Trochiacus  Kra- 
meriae  et  Cocainse,  Br. 

COCCUS.  U.  S.,  Br. 

COCHINEAL 

(cSc'cus) 

"  The  dried  female  insect,  Pseudococcus  cacti 
(Linne)   Burmeister."   U.  S.     "The  dried  fe- 


cundated female  insect,  Coccus  Cacti,  Linn., 
reared  on  Nopalea  coccinellifera,  Salm-Dyck, 
and  on  other  species  of  Nopalea."  Br. 

Cocclonella ;  Cochenille,  Fr.  Cod.;  Scharlachwurm, 
<?.;  Cochlnilla,  Sp. 

Pseudococcus  is  a  genus  of  hemipterous  in- 
sects, having  the  snout  or  rostrum  in  the  thorax, 
the  antennae  filiform,  and  the  posterior  part  of 
the  abdomen  furnished  with  bristles.  The  male 
has  two  erect  wings,  the  female  is  wingless. 
The  P.  cacti  is  characterized  by  its  depressed, 
downy,  transversely  wrinkled  body,  its  purplish 
abdomen,  its  short  and  black  legs,  and  its  sub- 
ulate antennae,  which  are  about  one-third  of  the 
length  of  the  body.  (Rees's  Cyclopaedia.) 
Another  species,  C.  ilicis,  which  inhabits  a 
species  of  oak,  is  collected  in  the  mountainous 
parts  of  the  Morea,  in  Greece,  and  used  as  a 
dye-stuff  in  the  East,  under  the  name  of  kermes, 
chermes,  or  alkermes.  The  dried  insects  are 
nearly  globular,  smooth,  about  the  size  of  a 
pea,  and  of  a  reddish-brown  color.  They  yield 
a  carmine-colored  powder,  and,  with  a  salt  of 
tin,  a  fine  scarlet-red  dye.  Pseudococcus  cacti 
is  found  wild  in  Mexico  and  Central  America, 
inhabiting  different  species  of  Cactus  and  allied 
genera  of  plants,  and  is  said  to  have  been  dis- 
covered also  in  some  of  the  West  India  islands 
and  southern  parts  of  the  United  States. 

In  Mexico,  particularly  in  the  provinces  of 
Oaxaca  and  Guerrero,  it  is  an  important  object 
of  culture.  The  Indians  form  plantations  of 
the  nopal  (Nopalea  coccinellifera,  Salm,  for- 
merly Opuntia  cochinillifera,  Mills),  upon  which 
the  insect  feeds  and  propagates.  During  the 
rainy  season,  a  number  of  the  females  are  pre- 
served under  cover,  upon  the  branches  of  the 
plant,  and,  after  the  cessation  of  the  rains,  are 
distributed  upon  the  plants  without.  They  per- 
ish quickly  after  having  deposited  their  eggs. 
These,  hatched  by  the  heat  of  the  sun,  give 
origin  to  innumerable  minute  insects,  which 
spread  themselves  over  the  plant.  The  males, 
of  which,  according  to  Ellis,  the  proportion  is 
not  greater  than  one  to  one  hundred  or  two 
hundred  females,  being  provided  with  wings 
and  very  active,  approach  and  fecundate  the 
latter.  After  this  period,  the  females,  which 
before  moved  about,  attach  themselves  to  the 
leaves,  and  increase  rapidly  in  size ;  so  that,  in 
the  end,  their  legs,  antennae,  and  probosces  are 
scarcely  discoverable,  and  they  appear  more  like 
excrescences  on  the  plant  than  distinct  animated 
insects.  They  are  now  gathered  for  use,  by 
detaching  them  by  means  of  a  blunt  knife,  a 
quill,  or  a  feather,  a  few  being  left  to  continue 
the  race.  They  are  destroyed  either  by  dipping 
them,  enclosed  in  a  bag,  into  boiling  water  or 
by  the  heat  of  a  stove.  In  the  former  case  they 
are  subsequently  dried  in  the  sun.  The  males, 
which  are  smaller  than  the  full  grown  females, 
are  not  collected.  It  is  said  that  of  the  wild 
insect  there  are  six  generations  every  year,  fur- 
nishing an  equal  number  of  crops;  but  the 
domestic  is  collected  only  three  times  annually, 
the   propagation   being  suspended   during  the 
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rainy  season,  in  consequence  of  the  inability  of 
the  insect  to  support  the  inclemency  of  the 
weather.  The  insect  has  been  taken  from 
Mexico  to  the  Canary  Islands;  and  very  large 
quantities  of  cochineal  have  been  delivered  to 
commerce  from  the  island  of  Teneriffe.1  Its 
culture  is  said  to  have  proved  successful  in 
Java  and  Algeria,  but  unprofitable  in  Spain.2 

Cochineal  is  defined  in  the  U.  S.  Pharma- 
copoeia as  follows :  "About  5  Mm.  long,  some- 
what oblong  and  angular  in  outline,  flat  and 
concave  beneath,  convex  above;  externally  pur- 
plish-gray or  purplish-black;  transversely 
wrinkled;  easily  pulverizable,  yielding  a  dark 
red  powder ;  odor  faint ;  taste  slightly  bitter. 
The  coloring  matter  is  soluble  hi  water,  alcohol, 
or  ammonia  water,  slightly  soluble  in  ether,  in- 
soluble in  fixed  and  volatile  oils;  alkalies  change 
the  color  to  purple.  Ash  not  more  than  6  per- 
cent. "    U.  8. 

As  found  in  commerce,  the  finer  cochineal, 
grana  fina  of  Spanish  commerce,  is  in  irregu- 
larly circular  or  oval,  somewhat  angular  grains, 
about  one-eighth  of  an  inch  in  diameter,  con- 
vex on  one  side,  concave  or  flat  on  the  other, 
and  marked  with  several  transverse  wrinkles. 
Two  varieties  of  this  kind  of  cochineal  are 
known  to  the  druggist,  distinguished  by  their 
external  appearance.  One  is  of  a  reddish-gray 
color,  formed  by  an  intermixture  of  the  dark 
color  of  the  insect  with  t he  whiteness  of  a 
powder  by  which  it  is  almost  covered,  and  with 
patches  of  a  rosy  tinge  irregularly  interspersed. 
From  its  diversified  appearance,  it  is  called  by 
the  Spaniards  each  in  ilia  jaspcada.  It  is  the 
variety  commonly  found  in  commerce.  The 
other,  cochinilla  rencgrida,  or  grana  nigra,  is 
dark-colored,  almost  black,  with  only  a  minute 
quantity  of  the  whitish  powder  between  the 
wrinkles.  The  two  are  distinguished  in  our 
markets  by  the  names  of  silver  grains  and  black 
grains.  Some  suppose  the  difference  to  arise 
from  the  mode  of  preparation,  the  gray  cochi- 
neal consisting  of  the  insects  destroyed  by  a 
dry  heat;  the  black,  of  those  destroyed  by  hot 
water,  which  removes  the  external  whitish 
powder;  it  is  also  said  that  cochineal  is  black- 
ened by  placing  the  insects  with  black  sand  in 
a  bag  and  swinging  backward  and  forward  until 
some  of  the  juice  exudes.  According  to  Faber, 
who  derived  his  information  from  a  merchant 
residing  in  the  neighborhood  where  the  cochi- 
neal is  collected,  the  silver  grains  consist  of 
the  impregnated  female  just  before  she  has  laid 

1  Various  species  of  Opuntia  are  adapted  to  the 
support  of  the  cochineal  insect,  especially  plants 
which  are  very  juicy,  with  few  thorns  and  a  thick 
skin.  It  is  the  6.  Ficus  indica  which  is  chiefly  culti- 
vated in  Teneriffe,  the  dry  but  hot  climate  of  which 
is  peculiarly  adapted  to  the  growth  both  of  the  plant 
and  the  insect.  For  an  account  of  the  mode  of 
rearing  the  cochineal  insect  in  the  Canary  Islands, 
see  P.  J.,  Sept.  1871 ;  in  Central  America,  see  A.  J.  P., 
1873,  30 :  2f.  R.,  1880,  175 ;  in  Guatemala,  see  Ph. 
Bra.   1893.   227. 

2  In  Asia  Minor,  in  the  vicinity  of  Oushak,  are 
great  quantities  of  an  insect,  closely  resembling  the 
Coccus  cacti,  which  feeds  on  a  species  of  Clstus ; 
but  it  is  unknown  whether  any  quantity  has  been 
introduced  into  general  commerce.  (A.  J.  P.,  xxxv. 
455.) 


her  eggs;  the  black,  of  the  female  after  the 
eggs  have  been  laid  and  hatched.  (A.  J.  P., 
xviii.  47.)  There  is  little  or  no  difference  in 
their  quality.3  Another  and  much  inferior 
variety  is  the  grana  sylvestra,  or  wild  cochineal, 
consisting  partly  of  very  small  separate  insects, 
partly  of  roundish  or  oval  masses,  which  ex- 
hibit, under  the  microscope,  minute  and  ap- 
parently new-born  insects,  enclosed  in  a  white 
or  reddish  cotton-like  substance.  It  is  scarcely 
known  in  our  drug  market. 

Cochineal  has  a  faint  heavy  odor  and  a  bitter, 
slightly  acidulous  taste.  Its  powder  is  of  a  pur- 
plish-carmine color,  tingeing  the  saliva  intensely 
red.  According  to  Pelletier  and  Caventou,  it 
consists  of  a  peculiar  coloring  principle,  a  pe- 
culiar animal  matter  constituting  the  skeleton  of 
the  insect,  stearin,  olein,  an  odorous  fatty  acid, 
and  various  salts.  Tyrosin  has  also  been  found 
by  De  la  Rue,  and  its  presence  in  cochineal 
confirmed  later  by  von  Miller  and  Rohde. 
(Ber.  d.  Chem.  Ges.,  xxvi.  2660.)  It  was  also 
analyzed  by  John,  who  called  the  coloring  prin- 
ciple cochinilin.  It  is,  however,  universally 
known  now  as  carminic  acid.  Hlasiwetz  and 
Grabowski  (Ann.  Ch.  Ph.,  141,  329)  gave  it  the 
formula  C17H18O10,  and  considered  it  to  be  a 
glucoside,  which  was  decomposed  by  boiling 
with  diluted  sulphuric  acid  into  a  non-ferment- 
able sugar  and  carmine  red,  C11HX2O7.  The 
incorrectness  of  this  view  has,  however,  been 
demonstrated  by  von  Miller  and  Rohde  (loc. 
cit.),  who  have  shown  that  the  purified  carminic 
acid  is  a  dioxymethyl-a-naphthoquinone  of  the 
formula  C12H11O7,  or  the  double  formula  C24 
H22O14,  and  that  the  carmine  red  is  identical 
with  it.  Schunk  and  Marchlewski  (Ber.  d. 
(hem.  Gcs.,  xxvii.  2979)  have  confirmed  these 
results  of  von  Miller  and  Rohde,  and  have  shown 
that  the  reason  that  the  carminic  acid  as  freshly 
extracted  from  the  cochineal  gave  the  apparent 
glucoside  reaction  was  that  it  is  impure.  They 
prepared  the  pure  crystallized  carminic  acid,  its 
anilide,  and  identified  its  character  as  a  naph- 
thoquinone derivative.  (Recent  writers,  with- 
out modifying  the  formula  above  given,  have 
classified  carminic  acid  as  a  derivative  of  hydri- 
odene,  C9H10.)  It  shows  no  sharp  melting 
point,  beginning  to  decompose  at  130°  C. 
Carminic  acid  is  of  a  brilliant  purple-red  color, 
unalterable  in  dry  air,  is  very  soluble  in  water, 
soluble  in  cold  and  more  so  in  boiling  alcohol, 
insoluble  in  ether,  and  without  nitrogen.  It  is 
obtained  by  macerating  cochineal  in  ether,  and 
treating  the  residue  with  successive  portions 
■  of  boiling  alcohol,  which  on  cooling  deposits  a 
part  of  the  carminic  acid,  and  yields  the  re- 
mainder by  spontaneous  evaporation.  It  may 
be  freed  from  a  small  proportion  of  adhering 

*  Cake  cochineal  is  the  name  given  to  a  variety  of 
the  drug  produced  in  Argentina.  A  specimen 
examined  by  Stark  was  in  flat  cakes  about  one-fourth 
of  an  inch  thick,  and.  under  the  microscope,  was  seen 
to  consist  chiefly  of  the  cochineal  insect,  mixed  with 
small  portions  of  the  thorns  and  epidermis  of  the 
cactus,  in  consequence  of  careless  gathering.  It  is 
inferior  for  dyeing  purposes  to  the  ordinary  variety. 
(P.  J.,  xiv.  346.) 
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fatty  matter  by  dissolving  it  in  official  al- 
cohol and  then  adding  an  equal  quantity  of 
ether.  The  pure  carminic  acid  is  deposited  in 
the  course  of  a  few  days.  Chlorine  readily 
destroys  the  carminic  acid,  and  nascent  hydro- 
gen reduces  it  to  a  leuco  body,  which  again 
becomes  red  on  exposure  to  the  air.  Lieber- 
mann  found  that  the  coating  of  the  silver 
cochineal  consisted  of  a  peculiar  wax,  which 
he  named  coccerin,  C3oHeo(C3iH6i03)2;  this  is 
soluble  in  benzene,  but  nearly  insoluble  in  ether. 
(P.  J.,  1885, 186;  from  Ber.  d.  Chem.  Ges.)  The 
aqueous  infusion  of  cochineal  is  of  a  violet- 
crimson  color,  which  is  brightened  by  the  acids 
and  deepened  by  the  alkalies.  The  coloring 
matter  is  readily  precipitated.  The  salts  of 
zinc,  bismuth,  and  nickel  produce  a  lilac  pre- 
cipitate, and  those  of  iron  a  dark  purple  ap- 
proaching to  black.  The  salts  of  tin,  especially 
the  nitrate  and  the  chloride,  precipitate  the 
coloring  matter  of  a  brilliant  scarlet,  and  form 
the  basis  of  those  splendid  scarlet  and  crimson 
dyes  which  have  rendered  conchineal  so  valuable 
in  the  arts.  With  alumina  the  coloring  matter 
forms  the  pigment  called  lake.  The  finest  lakes 
are  obtained  by  mixing  the  decoction  of  cochi- 
neal with   fresh  gelatinous   alumina. 

The  pigment  called  carmine  is  the  coloring 
matter  of  cochineal  precipitated  from  the  decoc- 
tion by  acids,  the  salts  of  tin,  etc.,  or  by  animal 
gelatin,  and  when  properly  made  is  of  the  most 
intense  and  brilliant  scarlet.  Cochineal-car- 
mine requires  for  its  production  a  decoction  of 
cochineal  itself,  and  not  of  carminic  acid,  the 
nitrogenized  matters  being  essential  to  its 
formation.  Liebermann  {Ber.  d.  Chem.  Ges., 
xviii.  p.  1971)  considers  cochineal  carmine  to 
be  no  ordinary  compound  of  a  coloring  matter 
with  alumina,  but  to  be  an  alumina  albuminate 
of  the  carmine  coloring  matter  comparable  in 
some  respects  to  the  product  from  alizarin  and 
alumina  with  "  Turkey-red  oil."  (See  C.  D., 
1893,  199;  Zeit.  angew.  Chem.,  1894.)  J. 
J.  Hess  proved  that  if  fatty  matters  found 
in  cochineal  were  removed  by  treatment  with 
alcohol,  a  much  more  brilliant  carmine  coidd 
be  produced.  He  found  in  Guatemala  cochi- 
neal 17  per  cent,  of  a  crystalline  stearopten, 
in  Java  cochineal  7  per  cent.,  and  in  Ca- 
nary cochineal  18  per  cent.  (Dingier,  P.  J., 
235,  88;  N.  B.,  1880,  338.)  The  degree  of 
coloring  power  in  cochineal  may  be  approxi- 
mately measured  by  the  decolorizing  effect  pro- 
duced by  solution  of  potassium  permanganate. 
For  a  method  of  applying  this  process,  the 
reader  is  referred  to  a  paper  by  J.  M.  Merrick 
of  Boston,  in  A.  J.  P.,  1871,  263;  from  Amer. 
Chem.,  April,  1871.  The  Br.  Pharm.  requires 
that  when  cochineal  is  macerated  in  water  no 
insoluble  powder  shall  be  separated,  and  that 
when  incinerated  with  free  access  of  air  it 
shall  yield  not  more  than  6  per  cent,  of  ash. 

Cochineal  has  been  adulterated  by  causing 
certain  heavy  substances,  such  as  powdered 
talc,  lead  carbonate,  and  barium  sulphate,  by 
shaking  in  a  bag  or  otherwise,  to  adhere,  by 


means  of  some  glutinous  material,  to  the  sur- 
face of  the  insects,  and  thus  increase  their 
weight.  Cochineal  yields  1.5  per  cent,  of 
ash.  Five  specimens  of  the  drug  have  been 
examined,  which  left  in  their  ashes  respectively 
8,  12,  16,  18,  and  25  per  cent,  of  the  salt  of 
barium.  (A.  J.  P.,  1870,  p.  220.)  The  fraud 
may  be  detected  by  the  absence,  under  the 
microscope,  of  a  woolly  appearance  which 
characterizes  the  white  powder  upon  the  sur- 
face of  the  unadulterated  insect.  Metallic  lead, 
which  is  said  frequently  to  exist  in  fine  particles 
in  the  artificial  coating,  may  be  discovered  by 
powdering  the  cochineal  and  suspending  it  in 
water,  when  the  metal  will  remain  behind. 
Grains  of  a  substance  artificially  prepared  to 
imitate  the  dried  insect  have  been  mixed  with 
the  genuine  in  France.  A  close  inspection  will 
serve  to  detect  the  difference.  (J.  P.  C,  3e  ser., 
ix.  110.)  Vermilion  and  chrome-red  (lead 
dichromate)  are  said  also  to  have  been  largely 
used  in  the  adulteration  of  carmine,  to  the  ex- 
tent sometimes  of  60  or  even  70  per  cent. 
(P.  J.,  1860,  p.  547.)  There  can  be  no  diffi- 
culty in  detecting  them  by  the  appropriate 
tests.  Starch  has  been  used,  according  to 
Maisch,  for  the  same  purpose  in  the  United 
States,  and  in  one  specimen  he  found  57.14  per 
cent.  (A.  J.  P.,  xxxiii.  18.)  Artificial  cochi- 
neal, prepared  by  coloring  exhausted  cochineal 
powder  with  rosaniline  and  forming  it  into 
grains  has  been  found  in  commerce.  It  may 
be  recognized  by  the  facility  with  which  it 
forms  a  paste  with  water. 

The  importations  of  cochineal  have  dimin- 
ished, owing  to  the  gradual  replacement  of 
this  dye  by  the  newer  azo  colors.  In  1889, 
550,000  lbs.  were  brought  into  the  United 
States;  in  1902,  1903,  and  1904,  the  importa- 
tions were  140,756  lbs.,  114,326  lbs.,  and  162, 
395  lbs.,  respectively.  The  reduction  in  price 
has  been  such  that  at  present  the  production 
in  the  Canaries  is  said  not  to  be  remunerative. 

Uses. — Cochineal  is  supposed  by  some  to  pos- 
sess anodyne  properties,  but  is  probably  use- 
less. In  pharmacy  it  is  employed  to  color  tinc- 
tures and  tooth  powders.  To  infants  with 
whooping  cough,  cochineal  in  substance  is  given 
in  the  dose  of  about  one-third  of  a  grain  (0.021 
Gm.)  three  times  a  day.  The  dose,  of  a  tinc- 
ture (one  part  in  ten  parts  of  diluted' alcohol), 
is  for  an  adult  from  twenty  to  thirty  minims 
(1.3  to  1.8  Cc).  In  neuralgia,  Sauter  gave  half 
a  tablespoonful  (7.5  Cc.)  with  asserted  cure. 

Off.  Prep. — Tinctura  Cardamomi  Composita, 
U.  8.,  Br.;  Tinctura  Cinchona  Composita,  Br.; 
Tinctura  Cocci,  Br. 

CODEINA.  U.  S.,  Br. 

CODEINE 

(c5-de-l'na) 

Ci8H21N03  +  H20  =  314.83 

"An  alkaloid  [  CitHis  ( CHs )  NOs  +  H2O  ] 
obtained  from  Opium,  or  prepared  from  mor- 
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phine  by  methylation.  It  should  be  kept  in 
well-stoppered,  amber-colored  vials."  U.  S. 
"An  alkaloid,  Ci7Hi8(CHs)N03,H20,  obtained 
from  opium  or  from  morphine."    Br. 

Codeina,  Methyl-morphine,  Codeia ;  Codelnum,  Co- 
deine, Fr.  Cod.;  Codein,  Kodein,  O.;  Codeina,  It.,  Sp. 

Preparation. — Codeine  x  was  discovered  in 
1832  by  Robiquet  in  morphine  hydrochloride 
prepared  according  to  the  process  of  Gregory. 
It  exists  in  opium  combined  like  morphine  with 
meconic  acid,  and  is  extracted  along  with  that 
alkaloid  in  the  preparation  of  the  hydrochloride. 
(See  Morphina.)  When  the  solution  of  the 
mixed  morphine  and  codeine  hydrochlorides  is 
treated  with  ammonia,  the  former  alkaloid  is 
precipitated,  and  the  codeine,  remaining  in  so- 
lution, may  be  obtained  by  evaporation  and 
crystallization.  It  may  be  purified  by  treating 
the  crystals  with  hot  ether,  which  dissolves  them 
and  yields  the  codeine  in  colorless  crystals  on 
spontaneous  evaporation.  Codeine  is  the  methyl 
derivative  of  morphine,  as  shown  in  the  formula 
Ci7Hi8(CH3)N03.  It  may  be  formed  arti- 
ficially from  morphine  by  treating  this  latter 
successively  with  methyl  iodide  and  fixed  alkali. 
(Grimaux,  1881,  J.  Chem.  S.,  44,  358.)  Accord- 
ing to  a  recent  German  patent,  codeine  is  made 
synthetically  by  the  following  process:  Mor- 
phine, 285  Gm.,  and  nitrosomethylurethane,  132 
Gm.,  are  dissolved  in  1  kilo,  of  methyl  alcohol. 
With  the  solution  is  mixed,  constantly  stirring, 
a  solution  made  by  mixing  50  Gm.  of  potassium 
hydroxide  in  800  Gm.  of  methyl  alcohol.  When 
the  reaction  is  complete,  the  methyl  alcohol  is 
distilled  off,  and  codeine  is  extracted  from  the 
residue  with  benzene,  from  which  it  afterwards 
separates  in  characteristic  crystals.  (C.  D., 
1898,  237.) 


1  Apocodeine,  CisHieXOt- — This  alkaloid,  discovered 
In  1869  by  Matthlessen  and  Wright,  is  made  by  heat- 
ing a  concentrated  solution  of  zinc  chloride  with 
codeine.  It  is  soluble  in  alcohol,  ether,  and  chloro- 
form ;  Insoluble  In  water.  It  gives  a  reaction  similar 
to  that  of  apomorphlne,  but  is  more  stable.  Accord- 
ing to  Guinard  and  Frohner,  apocodeine  does  not  act 
as  an  emetic.  According  to  Combemale  and  Dixon,  a 
moderate  dose  increases  very  greatly  intestinal  per- 
istalsis, and  Dixon  affirms  that  the  one  to  two  per 
cent,  neutral  solution  is  an  efficient  laxative  in  doses 
of  1  to  2  Cc,  when  given  subcutaneously.  As  the 
result  of  his  experiments,  Dixon  believes  that  the  in- 
crease of  peristalsis  is  due  to  a  paralyzing  influence 
on  the  inhibitory  intestinal  nerves.  He  also  found 
that  the  toxic  dose  of  apocodeine  paralyzes  the 
peripheral  vasomotor  nerves,  producing  great  fall  of 
blood  pressure,  with,  in  the  beginning,  rapid  action 
of  the  heart,  followed  by  slow  pulse,  which  he  believes 
is  due  to  paralysis  of  the  accelerator  nerve  endings. 
The  increase  of  the  reflexes  In  the  poisoning,  and 
the  strychnine-like  convulsions  sometimes  seen,  are 
attributed  by  Dixon  to  an  effect  on  the  sensory  side 
of  the  spinal  cord. 

Apocodeine  hydrochloride  has  been  Introduced  into 
commerce  as  a  laxative  ;  it  is  employed  subcutaneously 
in  doses  of  2  Cc.  of  a  one  per  cent,  aqueous  solution 
(P.  J.,  1901,  665). 

A  second  derivative  from  codeine,  Isomeric  with  It 
In  formula,  has  been  obtained  by  Merck  as  a  by- 
product in  the  manufacture  of  apocodeine,  and  has 
received  the  name  of  pseudocodeine.  It  differs  from 
codeine  in  its  higher  melting  point,  182"  G.  (359.6° 
F.1,  and  in  its  property  of  being  Instantly  precipi- 
tated by  ammonia,  in  the  form  of  crystalline  needles, 
not  only  from  cold  but  likewise  from  boiling  aqueous 
solutions  of  its  salts.  According  to  Robert,  it  re- 
sembles codeine  in  its  physiological  action. 


Properties. — Codeine   occurs   in   "white,   or 
nearly  translucent,  orthorhombie  prisms,  octahe- 
dral crystals,  or  a  crystalline  powder;  odorless, 
and    having   a    faintly    bitter    taste;     slightly 
efflorescent  in  warm  air.     Soluble  in  88  parts  of 
water,  1.6  parts  of  alcohol,  12.5  parts  of  ether, 
and  0.66  part  of  chloroform  at  25°  C.  (77°  F.) ; 
soluble  in  59  parts  of  water  at  80°  C.   (176° 
F.),  and  in    0.92  part    of  alcohol    at  60°   C. 
(140°  F.).    At  100°  C.  (212°  F.)  it  loses  its 
water  of  crystallization,  and  melts  at  154.9°  C. 
(310.8°   F.).     When  heated  in  an  insufficient 
amount  of  water  for  complete  solution,  it  melts 
to  oily  drops,  which  crystallize  on  cooling.     It 
leaves  no  residue  on  incineration.     Its  aqueous 
solution    is  alkaline    to  litmus  paper,    and  is 
laevogyrate.     Sulphuric  acid  (free  from  nitrous 
compounds)  produces  either  no  color  or  a  slight 
pinkish    tint,    which    disappears    within    two 
minutes,  but  on  heating,  a  violet  color  is  de- 
veloped.    (The  presence  of  nitrous  compounds 
causes  a   pink  color  in   the  cold).     Sulphuric 
acid  containing  a  trace  of  ferric  chloride  pro- 
duces  with    Codeine   a   violet-blue   color;   sul- 
phuric acid  heated,  with  a  drop  of  nitric  acid 
added,  gives  a  blood-red  color;  sulphuric  acid 
containing  a  trace  of  selenous  acid  produces  a 
green  color,  changing  rapidly  to  blue,  and  then 
slowly  back  to  grass-green    (with  morphine  it 
gives  a  blue  color,  changing  to  green,  and  then 
to  brown)  ;  sulphuric  acid  and  Codeine  develop 
no  color,  but  on  adding  a  drop  of  solution  of 
formaldehyde   a   violet-blue   color  is   produced 
(morphine    giving    an    intense    purple    color). 
On    dissolving    a    small    crystal    of    potassium 
ferricyanide  in  10  Cc.  of  water,  adding  1  drop 
of   ferric   chloride    T.S.,   and   then    1    Cc.   of 
Codeine    solution    (1    in    100),    no    blue    color 
should  be  produced  at  once   (absence  of  mor- 
phine).    If  1  drop  of  a  diluted  nitric  acid  so- 
lution  (1  drop  in  200  Cc.  of  water)  be  added 
to  a  solution  of  0.03  Gm.  of  Codeine  in  2  Cc. 
of  sulphuric  acid,  a  bluish-red  tint,  gradually 
changing    to    blue,    will    be    developed.       On 
sprinkling  0.05  Gm.  of  Codeine  upon  2  Cc.  of 
nitric  acid  (sp.  gr.  1.200)  the  crystals  will  turn 
red,   but   the   acid   will   acquire   only  a  yellow 
color    (difference  from,   and   absence   of,  mor- 
phine)."   U.  S.     "The  alkaloid  dissolves  in  an 
excess  of  sulphuric  acid,   forming  a  colorless 
solution,  a  small  quantity  of  which,  when  gently 
warmed  on  a  water-bath  with  2  drops  of  solu- 
tion of  ammonium  molybdate,  or  with  a  trace 
of   ferric   chloride   or   potassium   ferricyanide, 
develops  a  blue  or  bluish-black  color,  which,  on 
the  addition  of  a  minute  trace  of  diluted  nitric- 
acid,  changes    to  a  bright    scarlet,    becoming 
orange.     Heated  to  redness  in  air  it  yields  no 
ash.     Moistened  with  nitric  acid  the  liquid  be- 
comes yellow  but  not  red.     A  2  per  cent,  solu- 
tion of  Codeine  in  water  acidulated  with  a  few 
drops  of  hydrochloric  acid  gives  a  whitish  pre- 
cipitate with  solution  of  potassium  hydroxide, 
but  not  with  solution  of  ammonia.     A  saturated 
solution  of   Codeine  in  water  acidulated  with 
hydrochloric  acid  should  give  no  blue  color,  but 
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only  gradually  a  dull  green,  on  the  addition 
of  test-solution  of  ferric  chloride  and  a  very 
dilute  solution  of  potassium  ferricyanide  (ab- 
sence of  morphine  and  other  impurities) ."  Br. 
When  added  in  excess  to  boiling  water,  the  un- 
dissolved portion  melts  and  sinks  to  the  bottom, 
having  the  appearance  of  an  oil.  It  may  be 
separated  from  morphine  by  a  solution  of 
potassium  or  sodium  hydroxide,  which  dissolves 
the  morphine  and  leaves  the  codeine.  It  has 
an  alkaline  reaction  on  test  paper,  and  com- 
bines with  acids  to  form  salts,  some  of  which 
are  crystallizable,  particularly  the  nitrate.  Its 
capacity  of  saturation  is  almost  identical  with 
that  of  morphine.  According  to  Robiquet,  1 
part  of  hydrochloric  acid  is  saturated  by  7.837 
of  codeine,  and  by  7.88  of  morphine.  It  is 
distinguishable,  however,  from  the  latter  prin- 
ciple by  the  different  form  of  the  crystals, 
which  are  octahedral,  by  its  solubility  in  boiling 
ether,  greater  solubility  in  water,  and  insolu- 
bility in  alkaline  solutions,  and  by  not  assuming 
a  red  color  with  nitric  acid,  or  a  blue  one  with 
ferric  salts.  Tincture  of  galls  precipitates 
from  its  solutions  a  codeine  tannate.  Crystal- 
lized from  an  aqueous  solution,  it  contains  about 
6  per  cent,  of  water,  which  is  driven  off  at 
100°  C.  (212°  F.).  The  crystals  obtained 
from  a  solution  in  ether  contain  no  water. 

Uses. — Codeine  produces  in  the  lower  animals 
marked  convulsive  symptoms,  with  heightened 
reflexes,  disturbances  of  the  respiration  and 
rarely  tendency  to  coma.  In  man  the  thera- 
peutic dose  acts  as  an  uncertain  and  feeble 
analgesic  and  hypnotic,  and  in  large  doses  may 
produce  marked  restlessness.  The  symptoms 
of  poisoning  by  it  have  been  vascular  excite- 
ment, exhilaration,  then  depression  with  great 
anxiety,  nausea  and  vomiting,  pale,  cool, 
clammy  skin,  slight  contraction  of  pupil,  and 
sleeplessness,  with  slight  delirium.  In  some 
cases  convulsions  have  been  present.  In  re- 
gard to  the  toxic  dose,  there  is  the  greatest  dif- 
ference of  statement  by  physicians.  Severe 
poisoning  has  been  reported  from  the  use  of 
four  grains,  but  according  to  some  practi- 
tioners five  grains  have  had  no  effect,  and  we 
have  frequently  given  codeine,  prepared  by 
Powers  and  Weightman  of  Philadelphia,  in 
doses  of  from  six  to  eight  grains  without  the 
production  of  distinct  symptoms.  It  is  very 
evident  that  commercial  codeine  has  been  and 
probably  still  is  of  varying  composition,  and 
the  results  frequently  obtained  have  been  pro- 
duced by  adherent  alkaloids.  Wm.  Weightman 
once  informed  us  that  nearly  the  whole  pro- 
duct of  their  laboratory  went  to  France,  where 
it  appeared  to  be  largely  used  as  a  calmative 
drug,  free  from  many  of  the  objections  to 
opium,  but  in  no  way  comparing  with  it  in 
power.  It  has  been  highly  lauded  in  the  treat- 
ment of  diabetes  mellitus,  and  cases  of  recovery 
under  its  use  reported.  In  the  grave  form  of 
this  disorder  we  have  seen  it  fail  to  exert  any 
perceptible  influence,  but  the  evidence  is  suffi- 
cient to  demand  a  fair  trial  of  the  remedy  in  any 


individual  case.  Medical  practitioners  often  use 
it  to  quiet  cough,  to  allay  intestinal  pain,  and  to 
fulfil  various  other  of  the  minor  narcotic 
indications  for  which  opium  is  commonly  ad- 
ministered. On  account  of  its  frequent  con- 
tamination with  morphine,  care  should  be  exer- 
cised as  to  the  commencing  dose,  but  no  effect 
at  all  is  to  be  expected,  if  the  alkaloid  be  pure, 
from  less  than  one  grain  (0.06  Gm.),  and  this 
dose  may  be  rapidly  increased  until  some  symp- 
toms are  produced.  It  may  be  given  in  pill 
or  in  syrupy  solution. 

Dose,  one  half  to  two  grains  (0.032  to 
0.13  Gm.). 

CODEIN/E  PHOSPHAS.  U.  S.,  Br. 

CODEINE  PHOSPHATE 

(co-d^-I'nse  phSs'ph&a) 

CisHaiNOa.HaPO*  +  2H20  =  430.0 

"The  phosphate  [P0(0H)3(Ci7Hi8(CHa) 
NOa)  +  2HsO]  of  an  alkaloid  obtained  from 
Opium,  or  prepared  from  morphine  by  methyla- 
tion.  It  should  be  kept  in  well-stoppered, 
amber-colored  vials."  U.  S.  "  The  phosphate, 
(Ci7Hi8(CH3)N03,H3P04)2,3H20,  of  an  alka- 
loid obtained  from  opium  or  from  mor- 
phine." Br. 

Phosphate  de  Codeine,  Fr. ;  Codelnum  phosphor- 
icum,  P.  G. ;  Kodeinphosphat,  Phosphorsaures  Kodeln, 

This  salt  is  official  for  the  first  time  in  the 
U.  S.  and  Br.  Pharmacopoeias;  it  has  been 
introduced  because  of  its  easy  solubility  and 
stability;  it  may  be  made  by  dissolving  1  part 
of  codeine  in  1.25  parts  of  25  per  cent,  phos- 
phoric acid  (the  solution  should  be  slightly 
acid  in  reaction) ;  sufficient  alcohol  is  added  to 
precipitate  the  codeine  phosphate.  On  account 
of  its  large  percentage  of  codeine  (about  70 
per  cent.)  it  is  well  fitted  for  hypodermic  in- 
jections. It  occurs  in  "  fine,  white,  needle- 
shaped  crystals,  or  a  crystalline  powder,  with- 
out odor,  and  having  a  bitter  taste.  It  fre- 
quently crystallizes  with  one  and  a  half  mole- 
cules of  water  of  crystallization.  Soluble  in 
2.25  parts  of  water,  261  parts  of  alcohol,  1340 
parts  of  ether,  and  in  6620  parts  of  chloro- 
form at  25°  C.  (77°  F.) ;  soluble  in  0.46  part 
of  water  at  80°  C.  (176°  F.),  and  in  97  parts 
of  alcohol  at  60°  C.  (140°  F.).  At  100°  C. 
(212°  F.)  it  loses  all  of  its  water  of  crystal- 
lization; above  200°  C.  (392°  F.)  it  becomes 
darker  in  color,  and  at  235°  C.  (455°  F.) 
melts  to  a  brown  liquid,  which  rapidly  vola- 
tilizes. Its  aqueous  solution  reddens  blue  lit- 
mus paper.  If  silver  nitrate  T.S.  be  added  to 
its  aqueous  solution,  a  yellow  precipitate  is 
produced,  which  is  soluble  in  diluted  nitric  acid 
and  in  ammonia  water.  Sulphuric  acid  (free 
from  nitrous  compounds)  produces  either  no 
color  or  a  slight  pinkish  tint,  which  disappears 
within  two  minutes;  sulphuric  acid  containing 
a  trace  of  ferric  chloride  produces  a  violet- 
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blue  color;  sulphuric  acid  containing  a  trace  of 
selenous  acid  gives  a  green  color,  changing 
rapidly  to  blue,  and  then  slowly  back  to  grass- 
green  (with  morphine  it  gives  a  blue  color, 
changing  to  green,  and  then  to  brown).  Sul- 
phuric acid  and  a  drop  of  solution  of  formalde- 
hyde produce  a  violet-blue  color  (morphine  an 
intense  purple).  On  dissolving  a  small  crystal 
of  potassium  ferricyanidc  in  10  Cc.  of  water, 
adding  1  drop  of  ferric  chloride  T.S.,  and  then 
1  Cc.  of  Codeine  Phosphate  solution  (1  in 
100),  no  blue  color  should  be  produced  at 
once  (absence  of  morphine).  If  0.2  Gm.  of 
Codeine  Phosphate  be  dissolved  in  5  Cc.  of 
water  and  3  Cc.  of  potassium  hydroxide  T.S., 
and  the  solution  shaken  out  successively  with 
three  portions  of  chloroform  (5  Cc.  each)  the 
combined  chloroformic  solutions,  evaporated  to 
dryness  in  a  tared  dish,  should  yield  not  less 
than  0.13  Gm.  of  codeine."  U.  S.  "White 
crystals  which  have  a  slightly  bitter  taste.  It  is 
soluble  in  4  parts  of  water,  much  less  soluble  in 
alcohol  (90  per  cent.).  A  5  per  cent,  aqueous 
solution  has  a  slightly  acid  reaction,  and 
yields  a  whitish  precipitate  with  solution  of 
potassium  hydroxide,  but  not  with  solution  of 
ammonia.  It  affords  the  reactions  character- 
istic of  Codeine  and  of  phosphates.  It  loses 
its  water  of  crystallization  when  dried  at  212° 
F.  (100°  C),  and  at  a  higher  temperature 
melts,  forming  a  yellowish-brown  liquid.  It 
should  yield  no  characteristic  reaction  with  the 
tests  for  chlorides  or  sulphates.  It  should  not 
be  colored  blue  by  test-solution  of  ferric  chlo- 
ride (absence  of  morphine)."    Br. 

Uses. — The  medicinal  properties  of  codeine 
phosphate  are  the  same  as  those  of  codeine. 

Dose,  one-half  to  two  grains  (0.032  to  0.13 
Gm.). 

Off.  Prep. — Syrupus  Codeinae,  Br. 


CODEIN/E  SULPHAS.  U.  S. 

CODEINE  SULPHATE 

(cO-de-fnse  sul'phas) 

(CieH2iX03)a-H2S04  +  5H20  =  780.65 

"The  sulphate  [S02(OH)a.(Ci7Hi8(CHs) 
NOa)2  +  5H20]  of  an  alkaloid  obtained  from 
Opium,  or  prepared  from  morphine  by  methyla- 
tion.  It  should  be  kept  in  well-stoppered, 
amber-colored  vials."    U.  S. 

Codelnum  sulfuricum ;  Sulfate  de  Codeine,  Fr.; 
Eodeinsulfat,  Schwefelsaures  Eodeln,  O. 

Preparation. — Codeine  sulphate  may  be  made 
by  dissolving  codeine  in  warm  water,  adding 
sufficient  sulphuric  acid  to  neutralize,  evaporat- 
ing and  crystallizing;  16.71  Gm.  of  sulphuric 
acid  of  official  strength  will  be  required  to 
neutralize  100  Gm.  of  codeine. 

Properties. — Codeine  sulphate  is  officially  de- 
scribed as  in  "  long,  glistening,  white,  needle- 


shaped  crystals,  rhombic  prisms,  or  a  crystal- 
line powder,  efflorescing  in  the  air,  odorless,  and 
having  a  bitter  taste.  Soluble  in  about  30 
parts  of  water,  and  1035  parts  of  alcohol  at 
25°  C.  (77°  P.);  insoluble  in  chloroform  and 
ether;  soluble  in  6.25  parts  of  water  at  80°  C. 
(176°  P.),  and  in  340  parts  of  alcohol  at 
60°  C.  (140°  F.).  The  salt  loses  its  water  of 
crystallization  at  100°  C.  (212°  F.) ;  chars, 
decomposes,  and  partially  volatilizes  above 
200°  C.  (392°  F.),  without  melting;  the  residue 
melts  at  about  278°  C.  (532.4°  F.).  Its  aque- 
ous solution  is  neutral  to  litmus  paper.  If 
barium  chloride  T.S.  be  added  to  an  aqueous 
solution  of  the  salt,  a  white  precipitate  is  pro- 
duced, which  is  insoluble  in  hydrochloric  acid. 
Sulphuric  acid  (free  from  nitrous  compounds) 
produces  either  no  color  or  a  slight  pinkish 
tint,  which  disappears  within  two  minutes, 
when  added  to  Codeine  Sulphate,  but  on  heat- 
ing, a  violet  color  is  produced;  sulphuric  acid 
heated,  with  a  drop  of  nitric  acid  added,  gives 
a  blood-red  color;  sulphuric  acid  containing  a 
trace  of  selenous  acid  produces  a  green  color, 
changing  rapidly  to  blue,  and  then  slowly  back 
to  grass-green  (with  morphine  sulphate  it  gives 
a  blue  color,  changing  to  green  and  then  to 
brown) ;  sulphuric  acid  and  Codeine  Sulphate 
give  no  color,  but  on  adding  a  drop  of  solution 
of  formaldehyde,  a  violet-blue  color  is  produced 
(morphine  sulphate  yielding  an  intense  purple 
color).  If  1  drop  of  a  diluted  nitric  acid  solu- 
tion (1  drop  in  200  Cc.  of  water)  be  added 
to  2  Cc.  of  a  solution  of  0.1  Gm.  of  Codeine 
Sulphate  in  6  Cc.  of  sulphuric  acid,  a  bluish- 
rod  tint,  gradually  changing  to  blue,  will  be 
developed.  On  dissolving  a  small  crystal  of 
potassium  ferricyanide  in  10  Cc.  of  water, 
adding  1  drop  of  ferric  chloride  T.S.,  and  then 
1  Cc.  of  Codeine  Sulphate  solution  (1  in  100), 
no  blue  color  should  be  produced  at  once  (ab- 
sence of  morphine) ."    U.  S. 

Uses. — The  medicinal  properties  of  this  salt 
are  those  of  the  alkaloid  codeine. 

Dose,  one-half  to  two  grains  (0.032  to 
0.13  Gm.). 


COLCHICI  CORMUS.  U.  S.,  Br. 

COLCHICUM  CORM  [Colchici  Radix,  Pharm.  1890, 
Colchicum  Root] 

(col'fhj-cl  cor'raus) 

"  The  dried  conn  of  Colchicum  autumnale 
Linne"  (Fam.  Liliaceoe),  yielding,  when  assayed 
by  the  process  given  below,  not  less  than  0.35 
percent,  of  colchicine."  U.  S.  "  The  fresh 
conn  of  Colchicum  autumnale,  Linn.,  collected 
in  early  summer;  and  the  same  stripped  of  its 
coats,  sliced  transversely,  and  dried  at  a  tem- 
perature not  exceeding  150°  F.  (65.5°  C.)."  Br. 

Bulbus  s.  Tuber  Colchici ;  Meadow-Saffron  Root ; 
Bulbe  de  Colchique,  Fr.  Cod. ;  Bulbe  de  Colchique, 
de  Safran  batard,  Fr. ;  Zeitlosenknollen,  O.;  Bulbo 
di  colchlco.   It. ;  Bulbo  de  colquico,  Sp. 
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COLCHICI  SEMEN.  U.  S.  (Br.) 

COLCHICI IM  SEED 
(c6l'£hi-cl    se'men) 

"  The  seed  of  Colchicum  autumnale  Linne 
(Fam.  Liliacece),  yielding,  when  assayed  by  the 
process  given  below,  not  less  than  0.55  percent, 
of  colchicine."  U.  S.  "  The  dried  ripe  seeds 
of  Colchicum  autumnale,  Linn."  Br. 

Colchici  Semina,  Br.;  Colchicum  Seeds;  Semences  de 
Colchique,  Fr.  Cod.;  Semence  de  Colchique,  Fr.; 
Semen  Colchici,  P.  G. ;  Zeitlosensamen,  G. ;  Semi  di 
colchico,  It.;  Semilla  de  colquico,  #p. 

Colchicum  autumnale,  Willd.,  Sp.  Plant,  ii. 
272;  Woodv.,  Med.  Bot.,  p.  759,  t.  258.— This 
species  of  Colchicum,  often  called  meadow 
saffron,  is  a  perennial  bulbous  plant,  the  leaves 
of  which  appear  in  spring,  and  the  flowers  in 
autumu.  Its  manner  of  growth  is  peculiar, 
and  deserves  notice  as  connected  in  some 
measure  with  its  medicinal  efficacy.  In  the 
latter  part  of  summer,  a  new  bulb,  or  corm, 
as  the  part  is  now  called,  begins  to  form  at  the 
lateral  inferior  portion  of  the  old  one,  which 
receives  the  young  offshoot  in  its  bosom  and 
embraces  it  half  round.  The  new  plant  sends 
out  fibres  from  its  base,  and  is  furnished  with 
a  radical  spathe,  which  is  cylindrical,  tubular, 
cloven  at  top  on  one  side,  and  half  under 
ground.  In  September,  from  two  to  six  flowers, 
of  a  lilac  or  pale-purple  color,  emerge  from 
the  spathe,  unaccompanied  by  leaves.  The 
corolla  consists  of  a  tube  five  inches  long,  con- 
cealed for  two-thirds  of  its  length  in  the  ground, 
and  of  a  limb  divided  into  six  segments.  The 
flowers  perish  by  the  end  of  October,  and  the 
rudiments  of  the  fruit  remain  under  ground 
until  the  following  spring,  when  they  rise  upon 
a  stem  above  the  surface,  in  the  form  of  a 
three-lobed  three-celled  capsule.  The  leaves  of 
the  new  plant  appear  at  the  same  time,  so  that 
in  fact  they  follow  the  flower  instead  of  pre- 
ceding it,  as  might  be  inferred  from  the  order 
of  the  seasons  in  which  they  respectively  show 
themselves.  The  leaves  are  radical,  spear- 
shaped,  erect,  numerous,  about  five  inches  long, 
and  one  inch  broad  at  the  base.  In  the  mean- 
time, the  new  corm  has  been  increasing  at  the 
expense  of  the  old  one,  which,  having  per- 
formed its  appointed  office,  perishes;  while  the 
former,  after  attaining  its  full  growth,  sends 
forth  shoots,  and  in  its  turn  decays.  The  old 
corm  in  its  second  spring,  and  a  little  before 
it  perishes,  sometimes  puts  forth  one  or  more 
small  conns,  which  are  the  sources  of  new 
plants. 

C.  autumnale  is  a  native  of  the  temperate 
parts  of  Europe  and  of  Northern  Africa,  grow- 
ing in  moist  pastures  and  meadows.  Attempts 
have  been  made  to  introduce  its  culture  into 
this  country,  but  with  no  great  success,  though 
small  quantities  of  the  corm,  of  apparently  good 
quality,  have  entered  commerce.  The  flowers 
possess  virtues  similar  to  those  of  the  corm  and 
are  recognized  by  the  French  Codex. 


Colchici  Cormus. — The  medicinal  virtue  of 
the  corm  depends  much  upon  the  season  at 
which  it  is  collected.  Early  in  the  spring  it 
is  too  young  to  have  fully  developed  its 
peculiar  properties,  and  late  in  the  fall  it  has 
become  exhausted  by  the  nourishment  afforded 
to  the  new  plant.  The  proper  period  for  its 
collection  is  from  the  early  part  of  June,  when 
it  has  usually  attained  perfection,  to  the  middle 
of  August,  when  the  offset  appears.1  It  may 
be  owing,  in  part,  to  this  inequality  at  different 
seasons  that  entirely  opposite  reports  have  been 
given  of  its  powers.  Krapf  ate  whole  conns 
without  inconvenience ;  Haller  found  them  en- 
tirely void  of  taste  and  acrimony,  and  we  are 
told  that  in  Carniola  the  peasants  use  them  as 
food  with  impunity  in  the  autumn.  On  the 
other  hand,  there  can  be  no  doubt  of  its  highly 
irritating  and  poisonous  nature,  when  fully 
developed,  under  ordinary  circumstances.  Per- 
haps soil  and  climate  may  have  some  influence 
in  modifying  its  character. 

The  corm  is  often  used  in  the  fresh  state  in 
the  countries  where  it  grows,  as  it  is  apt  to  be 
injured  in  drying,  unless  the  process  is  care- 
fully conducted.  The  usual  plan  is  to  cut  the 
corm,  as  soon  as  possible  after  it  has  been  dug 
up,  into  thin  transverse  slices,  which  are  spread 
out  separately  upon  paper  or  perforated  trays 
and  dried  with  a  moderate  heat.  The  reason 
for  drying  it  quickly  after  removal  from  the 
ground  is  that  it  otherwise  begins  to  vegetate, 
and  a  change  in  its  chemical  nature  takes  place ; 
and  such  is  its  retentiveness  of  life  that,  if  not 
cut  in  slices,  it  is  liable  to  undergo  a  partial 
vegetation  even  during  the  drying  process. 
Houlton  recommends  that  the  corm  be  stripped 
of  its  dry  coating,  carefully  deprived  of  the 
bud  or  young  bulb,  and  then  dried  whole.  It 
is  owing  to  the  high  vitality  of  the  bud  that 
the  corm  is  so  apt  to  vegetate.  During  desicca- 
tion there  is  great  loss  of  weight,  70  per  cent, 
being  the  average  for  a  number  of  years  in 
the  laboratory  of  Allen  &  Hanburys,  in 
London. 

Properties. — The  recent  bulb  or  corm  of 
C.  autumnale  resembles  that  of  the  tulip  in 
shape  and  size,  and  is  covered  with  a  brown 
membranous  coat.  Internally  it  is  solid,  white 
and  fleshy,  and,  when  cut  transversely,  yields, 
if  mature,  an  acrid  milky  juice.  There  is  often 
a  small  lateral  projection  from  its  base,  which 
is  the  bud  for  the  development  of  a  new  plant ; 
this  bud  is  frequently  broken  off  in  drying. 
When  dried,  and  deprived  of  its  external  mem- 
branous covering,  the  corm  is  of  an  ash-brown 
color,  convex  on  one  side,  and  somewhat  flat- 
tened  on  the  other,    where  it  is    marked  by  a 


1  Christison,  however,  has  found  the  roots  collected 
in  April  to  be  more  bitter  than  those  gathered  in 
July,  and  conjectures  that  the  common  opinion  of 
their  superior  efficacy  at  the  latter  season  may  not 
be  well  founded.  Schroff  states,  as  the  result  of 
his  observation,  that  the  autumnal  root  is  much 
stronger  than  that  dug  in  the  summer.  (See  A.  J.  P., 
xxix.  324.) 
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deep  groove  extending  from  the  base  to  the 
summit.  As  found  in  commerce,  it  is  always 
in  the  dried  state,  sometimes  in  segments  made 
by  vertical  sections  of  the  bulb,  but  generally 
in  transverse  circular  slices,  about  the  eighth  or 
tenth  of  an  inch  in  thickness,  with  a  notch  at 
one  part  of  their  circumference.  "  Ovoid, 
somewhat  compressed  laterally,  and  with  a 
groove  on  one  side,  or  more  commonly  in  trans- 
verse, reniform,  or  longitudinal,  ovate  slices; 
externally  brownish  and  finely  wrinkled;  in- 
ternally whitish,  with  numerous  circular  groups 
of  fibrovascular  bundles,  giving  the  surfaces  of 
the  transverse  sections  a  papillose  appearance; 
fracture  short,  mealy;  odor  slight;  taste 
sweetish,  bitter,  and  somewhat  acrid."  U.  S. 
The  cut  surface  is  white  and  of  an  amylaceous 
aspect.  Examined  with  the  microscope,  the 
conn  is  seen  to  be  composed  of  large  irregular 
cells,  full  of  ovoid,  angular,  sometimes  com- 
pound, starch  grains,  and  interspersed  with 
spiral  vessels  in  vascular  bundles.  The  odor 
of  the  recent  conn  is  said  to  be  hircine.  It  is 
diminished,  but  not  lost,  by  drying.  The  taste 
is  bitter,  hot,  and  acrid.  Wine  and  vinegar  ex- 
tract all  its  virtues. 

Colchicum  conn  contains  the  alkaloid  colchi- 
cine, C2aH2aN0e,  which  was  made  official  in  the 
U.  S.  P.  (8th  Rev.) ;  see  Colchicine  Colchicine 
is  the  active  principle  and  as  much  as  0.4  per 
cent,  is  found  in  good  specimens  of  the  conn; 
the  official  requirement  is  that  not  less  than 
0.35  per  cent,  shall  be  present,  to  be  determined 
by  the  following  assay  : 

Assay  of  Colchicum  Corm.  U.  S.  (8th 
Rev.) — "Colchicum  Conn,  in  No.  60  powder, 
ten  grammes;  Ether,  Chloroform,  Alcohol,  Am- 
monia Water,  Distilled  Water,  each,  a  sufficient 
quantity.  Introduce  the  Colchicum  Corm  into 
a  200  Cc.  Erlenmeyer  flask,  and  add  to  it  100 
Cc.  of  a  mixture  of  77  Cc.  of  ether,  25  Cc.  of 
chloroform,  8  Cc.  of  alcohol,  and  3  Cc.  of  am- 
monia water,  insert  the  stopper  securely,  and 
macerate,  with  frequent  shaking,  for  twelve 
hours  (or  preferably  for  four  hours  in  a 
mechanical  shaker).  Filter  a  sufficient  quantity 
of  the  liquid  into  a  measuring  cylinder  until 
50  Cc.  of  filtrate  (representing  5  Gm.  of  Col- 
chicum Corm)  have  been  obtained;  then  trans- 
fer this  to  a  beaker  or  dish,  and  evaporate  it 
nearly  to  dryness  by  applying  a  gentle  heat. 
Dissolve  the  residue  in  10  Cc.  of  ether,  add 
5  Cc.  of  water,  stir  well,  and  heat  gently  until 
the  ether  has  evaporated.  After  cooling,  filter 
the  aqueous  solution  into  a  small  separator,  re- 
taining the  insoluble  matter  as  much  as  possible 
in  the  beaker  or  dish.  Redissolve  the  residue 
in  a  little  ether,  add  5  Cc.  of  water,  and  pro- 
ceed as  before.  Wash  the  container  and  filter 
with  a  little  water,  and  shake  the  combined 
aqueous  solutions  well  for  one  minute  with 
15  Cc.  of  chloroform.  Draw  off  the  chloro- 
form, after  perfect  separation,  into  a  beaker, 
and  again  shake  out  the  aqueous  liquid  suc- 
cessively with  three  portions  of  10  Cc.  each  of 
chloroform,    collecting  these    solutions  in   the 


beaker.  Evaporate  the  chloroform  completely; 
dissolve  the  residue  in  a  little  alcohol,  evap- 
orate the  latter,  redissolve  the  residue  in  5  Cc. 
of  ether,  add  5  Cc.  of  water,  and  stir  the  liquid 
for  a  few  seconds.  Then  evaporate  the  ether 
on  a  water-bath  containing  wami  water,  and 
filter  the  remaining  aqueous  liquid  through  a 
small  wetted  filter  into  a  separator,  washing 
the  dish  and  filter  with  5  Cc.  of  water,  and 
adding  the  washings  to  the  separator.  Shake 
out  the  aqueous  liquid  with  15  Cc.  of  chloro- 
form, and  when  the  liquids  have  separated, 
draw  off  the  chloroform  into  a  tared  flask. 
Repeat  the  shaking  out  successively  with  three 
portions  of  10  Cc.  of  chloroform  and  add  each 
to  the  tared  flask.  Evaporate  the  chloroform 
completely,  dissolve  the  residue  in  a  little 
alcohol,  evaporate  the  latter,  redissolve  the 
residue  in  alcohol,  evapoi-ate  the  alcohol  as 
before,  and  dry  the  residue  at  100°  C.  (212° 
F.)  until  the  weight,  after  cooling,  remains 
constant.  The  weight  of  the  residue  multiplied 
by  20  gives  the  percentage  of  colchicine  in  the 
Colchicum  Corm."    U.  S. 

A.  T.  Thompson  states  that  the  milky  juice 
of  fresh  colchicum  produces  a  fine  blue  color 
if  rubbed  with  the  tincture  of  guaiac,  and  that 
the  same  effect  is  obtained  from  an  acetic 
solution  of  the  dried  corm.  He  considered  the 
appearance  of  this  color,  when  the  slices  were 
rubbed  with  a  little  distilled  vinegar  and  tinc- 
ture of  guaiac,  a  proof  that  the  drug  was  good 
and  had  been  well  dried.  J.  M.  Maclagan  has 
shown  that  this  change  of  color  is  produced 
with  the  albumen,  which  is  not  affected  if 
previously  coagulated;  so  that  the  value  of  the 
test  consists  simply  in  proving  that  the  drying 
has  not  been  effected  at  a  heat  above  180°  F., 
or  the  temperature  at  which  albumen  coagu- 
lates. A  very  deep  or  large  notch  in  the  cir- 
cumference of  the  slices  is  an  unfavorable 
sign,  as  it  indicates  that  the  bulb  has  been 
somewhat  exhausted  in  the  nourishment  of  the 
offset.  The  decoction  yields  a  deep  blue  pre- 
cipitate with  solution  of  iodine,  white  precipi- 
tates with  lead  acetate  and  subacetate,  mer- 
curous  nitrate,  and  silver  nitrate,  and  a  slight 
precipitate  with  tincture  of  galls.  The  value 
of  colchicum  is  best  tested  by  its  bitterness. 
For  method  of  assaying  colchicum,  by  K. 
Schwickerath,  see  Ph.  Rund.,  1893,  282.  Im- 
portant improvements  have  been  made  in  the 
assay  by  Bredemann.  ( Ap.  Ztg.,  1903, 18,  Nos. 
93,  94,  95.) 

Colchici  Semen. — The  seeds  of  the  meadow- 
saffron  ripen  in  summer,  and  should  be  col- 
lected about  the  end  of  July  or  beginning  of 
August.  They  never  arrive  at  maturity  in 
plants  cultivated  in  a  dry  soil  or  in  confined 
gardens.  (Williams.)  They  are  nearly  spheri- 
cal, about  the  eighth  of  an  inch  in  diameter, 
of  a  reddish-brown  color  externally,  white 
within,  and  of  a  bitter  acrid  taste.  "  Sub- 
globular,  about  2  Mm.  in  diameter,  very 
slightly  pointed  at  the  hilum;  externally  red- 
dish-brown,  finely   pitted;    internally   whitish; 
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tough  and  of  almost  bony  hardness;  nearly 
inodorous;  taste  bitter  and  somewhat  acrid." 
U.  S.  They  are  chiefly  composed  of  a  gray 
horny  albumen,  constituted  of  very  thick-walled 
cells,  and  surrounded  by  a  closely  adherent 
testa.  The  leafless  embryo  is  very  small,  and 
is  situated  close  to  the  surface  opposite  the 
strophiole.  Williams  of  Ipswich,  England, 
first  brought  them  into  notice  in  1820  as 
superior  to  the  conn.  Schroff,  however,  has 
found  that  their  activity  is  inferior  to  that  of 
the  dried  conn  dug  in  autumn  (A.  J.  P., 
xxix.  324).  A  wine,  fluidextraet,  and  tincture  of 
the  seeds  are  directed  in  the  U.  S.  Pharma- 
copoeia. Their  dose  is  slightly  less  than  that 
of  the  similar  preparations  made  from  the 
conn. 

The  U.  S.  Pharmacopoeia  (8th  Rev.)  directs 
that  colchicum  seed  should  contain  not  less  than 
0.55  per  cent,  of  colchicine,  to  be  determined  by 
the  following  process: 

Assay  of  Colchicum  Seed.  U.  S.  (8th  Rev.) 
"Colchicum  Seed,  in  No.  60  powder,  ten 
grammes;  Ether,  Chloroform,  Alcohol,  Am- 
monia Water,  Distilled  Water,  each,  a  sufficient 
quantity.  Introduce  the  Colchicum  Seed  into 
a  200  Cc.  Erlenmeyer  flask,  and  add  to  it 
100  Cc.  of  a  mixture  of  77  Cc.  of  ether,  25  Cc. 
of  chloroform,  8  Cc.  of  alcohol,  and  3  Cc.  of 
ammonia  water,  insert  the  stopper  securely,  and 
macerate,  with  frequent  shaking,  for  twelve 
hours  (or  preferably  for  four  hours  in  a 
mechanical  shaker).  Filter  a  sufficient  quan- 
tity of  the  liquid  into  a  measuring  cylinder 
until  50  Cc.  of  filtrate  (representing  5  Gm.  of 
Colchicum  Seed)  have  been  obtained;  then 
transfer  this  to  a  beaker  or  dish,  and  evaporate 
it  nearly  to  dryness  by  applying  a  very  gentle 
heat.  Dissolve  the  residue  in  10  Cc.  of  ether, 
add  5  Cc.  of  water,  stir  well,  and  heat  gently 
until  the  ether  has  evaporated.  After  cooling, 
filter  the  aqueous  solution  into  a  small  separa- 
tor, retaining  the  insoluble  matter  as  much  as 
possible  in  the  beaker  or  dish.  Redissolve  the 
residue  in  a  little  ether,  add  5  Cc.  of  water, 
and  proceed  as  before.  Wash  the  container 
and  filter  with  a  little  water,  and  shake  the 
combined  aqueous  solutions  well  for  one  minute 
with  15  Cc.  of  chloroform.  Draw  off  the 
chloroform,  after  perfect  separation,  into  a 
tared  flask,  and  again  shake  out  the  aqueous 
liquid  successively  with  three  portions  of 
10  Cc.  each  of  chloroform,  collecting  these 
solutions  in  the  tared  flask.  Evaporate  the 
chloroform  completely;  dissolve  the  residue  in 
a  little  alcohol,  evaporate  the  latter,  redissolve 
the  residue  in  alcohol,  evaporate  the  alcohol 
as  before,  and  dry  the  residue  at  100°  C. 
(212°  F.)  until  the  weight,  after  cooling,  re- 
mains constant.  The  weight  of  the  residue 
multiplied  by  20  gives  the  percentage  of  col- 
chicine in  the  Colchicum  Seed."    U.  S. 

Uses. — When  taken  internally  in  therapeutic 
dose,  colchicum  usually  produces  no  other 
symptoms  than  intestinal  pains  and  looseness 
of  the  bowels.    In  some  rare  cases  it  is  said 


to  give  rise  to  copious  diuresis  or  diaphoresis 
instead  of  purging.  When  larger  amounts  are 
exhibited,  the  purging  is  more  pronounced,  and 
there  may  be  also  vomiting.  With  these  symp- 
toms there  may  be  some  depression,  which 
seems  to  be  due  to  the  gastro-intestinal  irrita- 
tion rather  than  to  the  direct  action  of  the 
poison.  In  an  overdose,  it  may  produce  dan- 
gerous and  even  fatal  effects.  Excessive 
nausea  and  vomiting,  abdominal  pains,  purging 
and  tenesmus,  great  thirst,  sinking  of  the  pulse, 
coldness  of  the  extremities,  and  general  pros- 
tration, with  occasional  symptoms  of  nervous 
derangement,  such  as  headache,  delirium,  and 
stupor,  are  among  the  results  of  its  poisonous 
action.  A  peculiarity  of  its  influence  is  that 
when  its  dose  is  increased  beyond  a  certain 
point  there  is  not  a  corresponding  increase  in 
the  rapidity  of  the  fatal  issue.  This  is 
probably  because  it  kills  not  by  a  direct  in- 
fluence upon  the  heart  or  the  nervous  system, 
but  by  causing  gastro-enteritis.  On  post-mor- 
tem examination  the  alimentary  mucous  mem- 
brane is  found  much  inflamed. 

Colchicum  was  well  known  to  the  ancients 
as  a  poison,  and  is  said  to  have  been  employed 
by  them  as  a  remedy  in  gout  and  other  diseases. 
Storck  revived  its  use  among  the  moderns.  He 
gave  it  as  a  diuretic  and  expectorant  in 
dropsy  and  humoral  asthma,  and  on  the  con- 
tinent of  Europe  it  acquired  considerable 
reputation  in  these  complaints,  but  the  uncer- 
tainty of  its  operation  led  to  its  general  aban- 
donment, and  it  had  fallen  into  almost  entire 
neglect,  when  Want  of  London,  again  brought 
it  into  notice  by  attempting  to  prove  its  identity 
with  the  active  ingredient  of  the  eau  medicinale 
d'Husson,  so  highly  celebrated  as  a  cure  for 
gout.  In  James's  Dispensatory,  printed  in 
1747,  it  is  said  to  be  used  in  gout  as  an  ex- 
ternal application.  The  chief  employment  of 
the  meadow-saffron  is  at  present  in  the  treat- 
ment of  gout;  its  action  has  been  attributed  to 
a  power  of  increasing  uric  acid  elimination,  but 
the  testimony  of  investigators  is  so  contra- 
dictory that  no  positive  conclusion  can  be 
drawn,  although  the  probabilities  are  that  it 
has  no  effect  on  the  elimination  of  uric  acid. 

In  preparing  colchicum  pharmaceutically,  if 
it  be  desired  to  retain  the  colchicine  unchanged, 
both  acids  and  alkalies  should  be  avoided,  es- 
pecially when  heat  is  employed.  Of  the  official 
preparations,  the  fluidextraet  contains  the  col- 
chicine as  in  nature;  the  acetic  extract  has  a 
portion  at  least  of  colchicine  in  its  composi- 
tion. In  the  wines,  when  kept,  the  colchicine 
probably  passes  gradually  into  colchiceine. 
But  it  has  not  been  proved  that  these  latter 
preparations  are  in  any  degree  less  efficacious 
remedially,  and,  in  the  absence  of  all  experience 
to  the  contrary,  the  inference  is  that  col- 
chiceine may  have  all  the  powers  of  colchicine, 
for  the  acetic  extract,  and  the  wines  after  being 
long  kept,  have  often  been  used  in  practice, 
without  having  been  found  less  effectual  than 
other  preparations  of  colchicum. 
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Dose,  of  the  dried  corm  and  seed,  from  two 
to  eight  grains  (0.13  to  0.52  Gm.),  which  may 
be  repeated  every  four  or  six  hours  until  its 
effects  are  obtained. 

Off.  Prep. — Colchicum  corm,  Extractum  Col- 
chici  Cormi,  U.  8.    (Br.);  Vinum  Colchici,  Br. 

Off.  Prep. — Colchicum  seed,  Fluidextractum 
Colchici  Seminis,  U.  8.;  Tinctura  Colchici  Seminis, 
U.  8.  (Br.)  ;  Vinum  Colchici  Seminis,  U.  S.  (from 
fluidextract) . 

COLCHICINA.  U.  S. 

COLCHICINE 

(c61-chj-ci'na) 

C23H25NC-8  =  396.23 

"An  alkaloid  obtained  from  Colchicum.  It 
should  be  kept  in  dark  amber-colored,  well- 
stoppered  vials."    U.  S. 

Colchicine,    Fr.;   Colchlcin,    G. 

The  alkaloid  colchicine,  whose  nature  was 
first  precisely  made  out  by  Geiger  and  Hesse, 
has  been  the  subject  of  much  controversy,  for 
an  account  of  which  the  reader  is  referred  to 
the  seventeenth  edition  of  the  U.  S.  Dispensa- 
tory, page  427,  foot-note.  It  is  now  recog- 
nized to  be  the  methyl  ester  of  acetyl-trimethyl 
colchicinic  acid,  and  has  the  formula  C22H.se 
NOe.  When  colchicine  is  heated  with  3  parts 
of  hydrochloric  acid  for  two  hours  on  the 
water  bath,  it  is  decomposed,  with  the  forma- 
tion of  colchicinic  acid,  CieHwNO*,  and  dime- 
thyl colchicinic  acid,  CisHibNOc.  When  col- 
chicine is  boiled  with  water  containing  sul- 
phuric acid,  it  is  decomposed  thus: 

C22H26NO6  +  H2O  =  CaiHasNOe  -f  CHsOH 
the  products  formed  being  colchiceine  and 
methyl  alcohol.  The  colchiceine  is  formed  so 
readily  that  some  of  the  reactions  commonly 
attributed  to  colchicine  itself  are  probably  due 
to  its  decomposition  product.  Colchiceine, 
which  is  aceto-trimethyl  colchicinic  acid,  can 
also  be  made  synthetically  by  heating  trimethyl 
colchicinic  acid  with  acetic  anhydride  to 
100°  C.  Colchicine  has  also  been  built  up 
synthetically  from  colchiceine,  sodium  methyl- 
ate,  and  methyl  iodide,  which  are  heated  to- 
gether to  100°  C.  (Johanny,  Zeisel,  Monats- 
hefte,  9,  868.)  Colchicine  is  soluble  in  water 
and  alcohol,  also  in  chloroform,  benzene,  and 
amyl  alcohol.  Dragendorff  describes  it  as 
soluble  in  ether,  but  Zeisel  as  scarcely  so.  In- 
soluble in  petroleum  benzin.  It  is  colored 
yellow  with  concentrated  sulphuric  acid,  and 
blue,  turning  to  brown  and  yellow,  with  nitric 
acid.  It  forms  precipitates  with  the  usual 
alkaloidal  reagents. 

Properties.— The  U.  S.  Pharm.  (8th  Rev.) 
officially  describes  colchicine  as  in  "  pale  yellow 
leaflets,'  or  a  pale  yellow,  amorphous  powder, 
turning  darker  on  exposure  to  light,  having  an 
odor  suggesting  damp  hay,  and  a  very  bitter 
taste.     Soluble  in  22  parts  of  water,  155  parts 


of  ether,  and  in  87  parts  of  benzene  at  25°  C. 
(77°  F.) ;  soluble  in  20  parts  of  water  at  80°  C. 
(176°  F.) ;  very  soluble  in  alcohol  and  chloro- 
form; insoluble  in  petroleum  benzin.  After 
drying  over  sulphuric  acid,  it  melts  if  heated 
to  142.5°  C.  (288.5°  F.).  It  leaves  no  residue 
upon  incineration.  Its  aqueous  solution  is 
neutral  to  litmus  paper,  laevogyrate,  and  of  a 
yellow  color,  which  is  intensified  by  mineral 
acids.  With  Colchicine,  sulphuric  acid  pro- 
duces a  citron-yellow  color,  which,  upon  adding 
a  drop  of  nitric  acid,  changes  to  greenish-blue, 
then  to  red,  and  finally  to  yellow.  On  adding 
an  excess  of  potassium  hydroxide,  the  color  is 
changed  to  red.  Ferric  chloride  T.S.,  on  being 
added  to  an  aqueous  solution  of  Colchicine, 
gives  no  color,  but  on  heating,  a  brownish-red 
color  is  developed,  which  changes  to  brownish- 
black;  if  ferric  chloride  T.S.  be  added  to  an 
alcoholic  solution  of  Colchicine,  a  garnet-red 
color  is  at  once  produced.  To  5  drops  of  an 
aqueous  Colchicine  solution,  add  5  drops  of 
fuming  nitric  acid,  5  drops  of  ferric  chloride 
T.S.,  and  then  heat  to  boiling,  when  a  yellow 
solution  will  be  formed,  changing  to  olive- 
green.  When  cool,  shake  the  liquid  with  a 
little  chloroform,  when  the  latter  will  turn 
ruby-red,  and  the  aqueous  solution  will  remain 
green.  Sulphuric  acid  containing  a  fragment 
of  potassium  dichromate  gives  a  greenish-blue 
color,  changing  to  orange."    U.  S. 

Uses. — The  alkaloid  colchicine  acts  like  col- 
chicum, according  to  Maret  and  Combemale, 
in  doses  of  one-twelfth  of  a  grain  (0.005  Gm.) 
producing  violent  diarrhoea,  with  diminished 
urinary  secretion;  in  doses  of  one-thirty-second 
of  a  grain  (0.002  Gm.)  causing  some  abdominal 
disturbance,  with  increased  diuresis.  Accord- 
ing to  J.  Sprega,  three  grains  (0.2  Gm.),  re- 
peated in  three  hours,  caused  violent  gastro- 
enteritis, ending  in  death  in  thirty-one  hours. 
(Gazz.  d.  Ospitali,  Oct.  1890.)  Colchicine 
salicylate  is  a  yellow  amorphous  powder,  soluble 
in  water,  alcohol,  and  ether,  the  dose  being  one- 
hundredth  of  a  grain  (0.0006  Gm.)  every  four 
hours. 

Dose,  one-hundred  and  fiftieth  to  one-hun- 
dredth of  a  grain  (0.0004  to  0.0006  Gm.). 

COLLODIUM.  U.  S.,  Br. 

COLLODION 

(col-ld'dl-um) 

Collodion,  Fr.  Cod.;  Collodlum,  P.  G.;  Kollodium, 
G.;  Collodio,  It.;  Colodion,  Sp. 

*  "  Pyroxylin,  forty  grammes  [or  1  ounce  av., 
180  grains] ;  Ether,  seven  hundred  and  fifty 
cubic  centimeters  [or  25  fluidounces,  173 
minims] ;  Alcohol,  two  hundred  and  fifty  cubic 
centimeters  [or  8  fluidounces,  218  minims]. 
To  the  Pyroxylin,  contained  in  a  suitable  bot- 
tle, add  the  Ether,  and  allow  it  to  stand  for 
fifteen  minutes;  then  add  the  Alcohol,  and 
shake  the  bottle  until  the  Pyroxylin  is  dis- 
solved.    Cork  the  bottle  well,  and  set  it  aside 
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until  the  liquid  has  become  clear.  Finally,  decant 
the  clear  portion  from  any  sediment  which 
may  have  deposited,  and  transfer  it  to  bottles, 
which  should  be  well  corked  and  sealed.  Keep 
the  Collodion  in  a  cool  place,  remote  from 
lights  or  fire."  U.  S.  "  Pyroxylin,  1  ounce 
(Imperial)  or  10  grammes;  Ether,  36  fl. 
ounces  (Imp.  meas.)  or  360  cubic  centimetres; 
Alcohol  (90  per  cent.),  12  fl.  ounces  (Imp. 
meas.)  or  120  cubic  centimetres.  Mix  the 
Ether  and  the  Alcohol;  add  the  Pyroxylin;  set 
aside  for  a  few  days;  should  there  be  any 
sediment,  decant  the  clear  Collodion."   Br. 

Collodion  is  a  solution  of  gun  cotton.  On 
account  of  the  facility  with  which  ether  evapo- 
rates, it  is  the  better  menstruum  for  remedial 
purposes,  but  gun  cotton  will  not  dissolve  in 
that  liquid  when  quite  pure,  and  the  addition 
of  strong  alcohol  is  necessary.  Formerly  the 
U.  S.  Pharmacopoeia  directed  that  the  gun 
cotton  be  prepared  at  the  time  of  making  the 
collodion,  giving  directions  for  the  purpose, 
but  at  the  revision  of  1870  the  process  of 
the  British  Pharmacopoeia  was  substantially 
adopted,  a  formula  for  the  preparation  of 
pyroxylin  being  given  separately  in  the  Phar- 
macopoeia. A  process  for  the  preparation  of 
pyroxylin  was  not  introduced  into  the  U.  S. 
Pharmacopoeia  (8th  Rev.),  but  the  British  Phar- 
macopoeia still  retains  a  process  (see  Pyrox- 
ylinum.)  A  change  has  been  made,  however, 
in  directing  the  collodion  to  be  decanted  from 
the  sediment.  In  the  U.  S.  P.  1870  the  sediment 
was  directed  to  be  re-incorporated  with  the  clear 
collodion,  and  the  result  was  the  making  of  a 
tougher  film.  This  sediment  consists  of  unde- 
composed  filaments  of  cotton,  and  these  become 
partially  felted  as  the  ethereal  liquid  evapo- 
rates and  the  film  is  forming;  this  direction 
of  the  former  Pharmacopoeia  was  usually  dis- 
regarded, although  for  many  purposes  the 
cloudy  film  is  to  be  preferred. 

Acetone  has  been  used  as  a  solvent  for  pyrox- 
ylin and  collodion  so  prepared  is  on  the 
market. 

Properties. — Collodion  is  a  transparent,  col- 
orless liquid,  of  a  syrupy  consistence  and  an 
ethereal  odor.  When  applied  to  a  dry  surface, 
the  ether  quickly  evaporates,  and  a  transparent 
film  is  left,  having  remarkable  adhesiveness 
and  contractility.  On  account  of  the  great  vola- 
tility of  ether,  collodion  must  be  kept  in  bottles 
well  stoppered.  When  insecurely  kept,  the 
liquid  thickens  and  becomes  less  fit  for  the 
use  of  the  surgeon.  The  thickened  liquid  some- 
times contains  acicular  crystals.  The  addition 
of  a  mixture  of  3  volumes  of  ether  and  1 
volume  of  alcohol  will  generally  restore  the 
collodion  to  its  original  condition. 

Uses. — Collodion  was  first  applied  to  the 
purposes  of  surgery  by  J.  Parker  Maynard *  of 

1  Maynard  recommended  the  following  formula. 
Take  of  sulphuric  acid  of  sp.  gr.  1.850  two  parts,  and 
of  nitric  acid  of  sp.  gr.  1.450  one  part.  Mix  them, 
and.  having  permitted  the  heat  to  fall  to  about  100° 
F.,  add  raw  cotton  to  saturation.    Let  It  macerate  for 

(25) 


Boston,  when  a  student  of  medicine,  in  January, 
1847,  although,  as  pointed  out  by  Kahlbaum, 
Schoenbein,  the  discoverer  of  gun  cotton,  sug- 
gested the  surgical  use  of  an  ethereal  solution 
in  1846  (Nat.  Drug.,  1902,  8).  It  is  employed 
for  holding  together  the  edges  of  incised 
wounds,  for  covering  ulcers,  abraded  or  dis- 
eased surfaces,  chilblains,  chapped  nipples,  etc., 
with  an  impervious  film  not  acted  upon 
by  water,  and  for  encasing  parts  which  require 
to  be  kept  without  relative  motion.  It  is  applied 
brushed  over  the  part,  or  by  means  of  strips 
of  muslin.  In  whatever  way  applied,  the 
solvent  quickly  evaporates,  and  leaves  the  solid 
adhesive  material,  which  is  soluble  neither  in 
water  nor  in  alcohol.  The  rigid  film  thus 
formed  contracts  with  a  good  deal  of  force. 
This  property  adapts  collodion  for  certain  pur- 
poses, such  as  drawing  together  the  edges  of 
wounds,  exciting  pressure  on  buboes,  etc. 
When,  however,  the  surgeon  desires  simply  to 
protect  a  surface,  a  flexible,  non-contracting 
film  is  preferable,  and  the  official  flexible  collo- 
dion should  be  used.  Collodion  has  been 
variously  medicated,  and  thus  made  the  vehicle 
of  several  important  medicines  for  external 
application.  Iodized  collodion  has  been  pro- 
posed by  C.  Fleming,  for  the  purpose  of 
obtaining  the  specific  effects  of  iodine  in  a 
rapid  manner,  especially  on  tumors.  It  is  made 
by  dissolving  from  ten  to  twenty  grains  of 
iodine  in  a  fluidounce  of  collodion.  Aran  has 
proposed  a  ferruginous  collodion,  made  of  equal 
parts  of  collodion  and  tincture  of  ferric  chlo- 
ride; as  a  remedy  in  erysipelas.  A  caustic  col- 
lodion may  be  prepared  by  dissolving  4  parts  of 
corrosive  sublimate  in  30  of  collodion.  Macke 
of  Sorau,  has  used  this  preparation  for  destroy- 
ing ncevi  materni.  The  eschar  formed  is  one  or 
two  lines  in  thickness,  and  separates  in  from 
three  to  six  days,  leaving  but  a  trifling  cica- 
trix. (See  A.  J.  P.,  May,  1858,  for  formulas 
in  which  collodion  is  made  the  vehicle  of  iodine, 
belladonna,  sulphur,  etc.)  All  these  medicated 
collodions  are  best  applied  by  means  of  a 
camel's-hair  brush.2 

one  or  two  hours ;  then  pour  off  the  acids,  wash  the 
cotton  till  the  washings  cease  to  affect  litmus  paper, 
and  dry  thoroughly.  The  gummy  matter  thus  formed 
is  now  to  be  dissolved  in  ether  of  the  sp.  gr.  about 
.750,  or  in  a  mixture  of  three  parts  of  pure  ether 
and  one  part  of  alcohol  of  95  per  cent.  Two  ounces 
of  cotton  will  make  about  a  pint  of  collodion.  (B.  M. 
S.  J.,  1866,  p.  39.) 

2  Pavesi's  Styptic  Collodion. — Collodion.  100  parts  ; 
phenol,  10  parts ;  pure  tannin,  5  parts ;  benzoic  acid, 
3  parts.  Agitate  till  thoroughly  mixed.  On  evapora- 
tion it  leaves  a  brown  pellicle,  adhering  strongly  to 
tissues,  and  effecting  instant  coagulation  of  the  blood 
and  albumin. 

Belladonna  Collodion  (Collodium Belladonna) . — Mix 
10  fluidounces  each  of  fluidextract  of  belladonna 
leaves  and  ether,  and  set  aside  for  12  hours.  Decant 
and  dissolve  therein  130  grains  camphor,  183  grains 
pyroxylin,  365  grains  Canada  balsam,  183  grains 
castor  oil.   (Naylor.) 

Iodoform  Collodion  Is  made,  according  to  Mole- 
schott,  by  dissolving  1  part  of  iodoform,  in  fine 
powder,  in  15  parts  of  flexible  collodion.  It  Is  recom- 
mended for  relieving  pain  caused  by  gout,  and  for 
orchitis,  pericarditis,  etc. 

Corn  Collodion  (Oezow's)  may  be  made  by  dis- 
solving 8  grains  of  extract  of  Indian  hemp  in  30  min- 
ims  of   strong   alcohol   and   adding   this   to   a   solu- 
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Off.  Prep.— Collodium  Flexile,  U.  S.,  Br.;  Col- 
lodium Stypticum,  U.  8.;  Collodium  Cantharida- 
tum, V.  8.   (from  flexible  collodion). 

COLLODIUM  CANTHARIDATUM. 

U.  S.  (Br.) 

CANTHARIDAL  COLLODION  [Blistering  Collodion] 

( col-ld'dl-um  can-thar-j-da'tum) 

Collodium  Vesicans,  Br.:  Blistering  Collodion ; 
Collodium  Cantharidale,  s.  Vesicans  ;  Collodion  vesi- 
cant (cantharide),  Fr. :  Collodium  Cantharidatum,  P. 
O. ;  Spanischfliegen-Kollodlum,  Blasenziehendes  Collo- 
dium,   G. 

* "  Cantharides,  in  No.  60  powder,  sixty 
grammes  [or  2  ounces  av.,  51  grains] ;  Flexible 
Collodion,  eighty-five  grammes  [or  3  ounces 
av.] ;  Chloroform,  a  sufficient  quantity,  to  make 
one  hundred  grammes  [or  3  ounces  av.,  231 
grains].  Pack  the  Cantharides  firmly  in  a  cylin- 
drical percolator  and  gradually  pour  Chloro- 
form upon  it  until  the  powder  is  exhausted. 
Recover  the  Chloroform  by  distillation  from  a 
water-bath  and  evaporate  the  residue  in  a  tared 
evaporating  dish  on  a  water-bath,  until  it  weighs 
fifteen  grammes  [or  231  grains].  Dissolve  this 
in  the  Flexible  Collodion,  and  set  it  aside  in  a 
securely  corked  bottle,  and  in  a  cool  place,  to 
become  clear  by  settling.  Finally,  pour  off  the 
clear  portion  from  any  sediment  which  may 
have  deposited,  and  transfer  it  to  bottles,  which 
should  be  well  corked  and  sealed.  Keep  the 
Cantharidal  Collodion  in  a  cool  place,  remote 
from  lights  or  fire."   U.  S. 

"Blistering  Liquid,  20  fl.  ounces  (Imperial 
measure)  or  200  cubic  centimetres;  Pyroxylin, 
\  ounce  (Imp.)  or  5  grammes.  Add  the  Pyrox- 
ylin to  the  Blistering  Liquid  in  a  stoppered 
bottle;  shake  them  together  until  the  Pyroxylin 
is  dissolved."   Br. 

The  official  process  does  not.  differ  materially 
from  that  of  the  U.  S.  P.  1890.  Chloroform 
is  used  to  extract  the  cantharidin  from  the 
powdered  cantharides.  by  percolation ;  the  chlo- 
roform is  afterwards  recovered  by  distillation, 
and  the  oily  residue  containing  the  vesicant  is 
dissolved  in  the  collodion.  The  efficiency  of 
chloroform  as  a  solvent  of  cantharidin  was 
demonstrated  by  Procter.  The  original  pro- 
cess of  Ilisch  was  to  exhaust,  by  percolation,  a 
pound  of  cantharides.  with  a  mixture  consisting 
of  a  pound  of  ether  and  three  ounces  of  acetic 
ether,  and  in  two  ounces  of  this  liquid  to  dis- 
solve 25  grains  of  gun  cotton.  Procter  stated 
that  it  had  been  found  more  advantageous  to 
exhaust  the  flies  with  ether,  distil  off  the  ether, 
and  mix  the  oily  residue  with  collodion  already 
prepared  of  the  proper  consistence  (A.  J.  P., 
xxiv.  303)  ;  but  at  the  present  time  owing  to 
the   cheapness   of  chloroform   and   its   advan- 

tlon  of  45  grains  of  salicylic  acid  In  300  minims  of 
flexible  collodion.  This  is  applied  with  a  camel's-hair 
brush. 

Benzobiated  collodion  (Collodium  Benzoinatum) 
is  made  by  mixing  60  Cc.  of  compound  tincture  of 
benzoin,  with  5  Cc.  of  glycerin  and  120  Cc.  of 
collodion. 

Croton  Oil  Collodion  may  be  made  by  mixing  equal 
weights  ef  croton  oil  and  flexible  collodion.  (Report 
on  Revision  of  U.  8.  Pharm.,  A.  Ph.  A.,  1880.) 


tage  over  the  very  inflammable  and  dangerous 
ether  the  official  process  is  greatly  preferred. 
Charles  S.  Rand  (A.  J.  P.,  xxii.  18)  states  that 
Ilisch's  preparation,  made  with  double  the  pro- 
portion of  ether,  vesicates  equally  well,  and  pro- 
poses the  addition  of  about  1  per  cent,  of  Venice 
turpentine,  which  he  has  found  to  prevent  the 
disagreeable  and  sometimes  painful  contrac- 
tion of  the  collodion  upon  drying.  The  prep- 
aration may  be  kept  indefinitely,  without  change, 
in  an  opaque  glass  stoppered  bottle,  but  on 
exposure  to  the  light,  the  greenish  coloring 
matter  of  the  flies  bleaches,  and  the  liquid  be- 
comes yellowish.  Cantharidized  collodion  may 
be  made  from  cantharidin  by  dissolving  four 
grains  of  cantharidin  in  one  thousand  grains 
of  flexible  collodion. 

Cantharidal  collodion  is  a  very  convenient 
epispastic  remedy.  It  may  be  applied  to  the 
surface  by  means  of  a  camel's-hair  brush,  and 
after  the  evaporation  of  the  ether,  which  takes 
place  in  less  than  a  minute,  may  be  reapplied 
if  the  surface  should  not  be  well  covered.  It 
produces  a  blister  in  about  the  same  time  as 
the  ordinary  cerate,  and  has  the  advantages 
that  it  is  applied  with  greater  facility,  is  better 
adapted  to  cover  uneven  surfaces,  and  retains 
its  place  more  certainly.  According  to  Rand, 
if  the  evaporation  of  the  ether  be  restrained  by 
a  piece  of  oiled  silk  immediately  after  its  appli- 
cation, it  will  act  much  more  speedily. 

COLLODIUM  FLEXILE.  U.  S„  Br. 

FLEXIBLE  COLLODION 

(col-lo'dl-iim  flcx'i-lf') 

Collodion  elastique,  Fr.  ;  Collodium  elastlcum,  P. 
G. ;  ICIastlsches  Collodium.  Kollodium,  O.;  Collodlo 
elastico,  It.;  Colodion  elastico,  tip. 

*  "  Collodion,  nine  hundred  and  twenty  gram- 
mes [or  32  ounces  av.,  198  grains]  ;  Canada 
Turpentine,  fifty  grammes  [or  1  ounce  av.,  334 
grains] ;  Castor  Oil,  thirty  grammes  [or  1  ounce 
av.,  25  grains],  to  make  one  thousand  grammes 
[or  35  ounces  av.,  120  grains].  Weigh  the 
ingredients,  successively,  into  a  tared  bottle, 
and  mix  them  thoroughly.  Keep  the  product 
in  cork-stoppered  bottles,  in  a  cool  place,  remote 
from  lights  or  fire."    U.  S. 

"  Collodion,  12  fi.  ounces  (Imperial  measure) 
or  480  cubic  centimetres;  Canada  Turpentine, 
\  ounce  (Imp.)  or  20  grammes;  Castor  oil,  \ 
ounce   (Imp.)    or  10  grammes.     Mix."    Br. 

The  contractility  of  the  collodion  film  has  long 
been  felt  as  a  drawback  to  its  use  simply  for 
the  purposes  of  protection.  C.  S.  Rand  of 
Philadelphia,  proposed  to  obviate  this  by  dis- 
solving one  part  of  gun  cotton  and  three  of 
Venice  turpentine  in  twenty  parts  of  ether. 
To  give  more  flexibility  to  the  film,  Sourisseau 
of  Kaiserberg,  suggested  the  addition  of  one 
part  of  elemi  to  twelve  of  collodion.  According 
to  Startin  of  London,  opacity  and  elasticity 
may  be  imparted  at  the  same  time  by  adding 
from  half  a  drachm  to  a  drachm  of  lard,  or 
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some  similar  fatty  matter,  previously  dissolved 
in  ether,  to  an  ounce  of  collodion.  The  qual- 
ities of  softness  and  elasticity  may  also  be  given 
by  combining  collodion  with  castor  oil,  in  the 
proportion  of  thirty  parts  to  two,  agreeably 
to  the  plan  of  Guersant,  who  found  it  useful, 
thus  modified,  in  erysipelas;  and  the  proportion 
of  castor  oil  may  be  increased  if  thought 
desirable.  This  is  the  method  preferred  by  the 
French  Codex.  An  elastic  collodion,  somewhat 
similar,  in  which,  besides  castor  oil,  Venice 
turpentine  and  white  wax  are  ingredients,  has 
been  proposed  by  E.  Lauras.  (P.  J.,  xii.  303.) 
According  to  Cap  and  Garot,  the  most  success- 
ful way  for  obtaining  an  elastic  collodion  is  to 
mix  two  parts  of  glycerin  with  one  hundred 
of  collodion.  Glycerized  collodion  is  exceed- 
ingly supple,  does  not  crack  and  scale  off  from 
the  skin,  and  accommodates  itself  to  the 
motions  of  the  part.  In  order  to  imitate  the 
color  of  the  skin,  an  ethereal  tincture  of  tur- 
meric or  saffron  may  be  added,  so  as  to  produce 
the  desired  tint.  Meller  has  proposed  a  solu- 
tion of  shellac  in  highly  rectified  alcohol,  so 
as  to  have  a  gelatinous  consistence,  as  a  sub- 
stitute for  collodion.  Of  all  these  plans, 
probably  that  followed  in  the  official  directions 
is  the  best.  Tournie  recommends,  in  super- 
ficial cervical  adenitis  with  redness,  painting  the 
part  with  several  layers  of  flexible  collodion 
every  two  days.  (M.  T.  G.,  1874,  p.  540.) 
Off.  Prep. — Collodium  Cantharidatum,  U.  8. 


COLLODIUM  STYPTICUM.  U.  S. 

STYPTIC  COLLODION 

(col-lo'di-um  styp'ti-cum) 

Collodium  Haemostaticum,  Styptic  Colloid,  Xylo- 
styptlc  Ether ;  Collodion  styptique,  Collodion  au  tan- 
nin, Fr. ;  Tannin-Kollodium,   G. 

*  "  Tannic  Acid,  twenty  grammes  [or  308.6 
grains] ;  Alcohol,  five  cubic  centimeters  [or  81 
minims] ;  Ether,  twenty-five  cubic  centimeters 
[or  406  minims] ;  Collodion,  a  sufficient  quan- 
tity, to  make  one  hundred  cubic  centimeters  [or 
3  fluidounces,  183  minims].  Introduce  the  Tan- 
nic Acid,  Alcohol  and  Ether  into  a  graduated 
bottle,  agitate  the  mixture  until  the  Tannic  Acid 
is  thoroughly  incorporated  and  partially  dis- 
solved, then  add  enough  Collodion  to  make  up 
the  volume  to  one  hundred  cubic  centimeters  [or 
3  fluidounces,  183  minims],  and  shake  occa- 
sionally, until  the  Tannic  Acid  is  completely 
dissolved.  Keep  the  product  in  cork-stoppered 
bottles,  in  a  cool  place,  remote  from  lights  or 
fire."_  U.  S. 

This  collodion  is  a  modification  of  the  styptic 
■olloid  of  B.  W.  Richardson  of  London  (P. 
T.,  1867,  p.  29),  a  preparation  which  has  had 
considerable  use,  particularly  in  hospitals.  Ex- 
perience has  shown,  however,  that  Richardson's 
:'ormula  contained  too  little  tannin;  the  quan- 
ity  has  been  increased  in  the  U.  S.  process  to 
'0  per  cent.,  but  this  is  more  than  will  usually 


dissolve.  The  manipulation  in  the  official  for- 
mula might  be  improved  by  directing  the  tannic 
acid  to  be  rubbed  into  a  smooth  paste  in  a 
mortar  with  sufficient  alcohol,  before  introducing 
into  the  bottle.  This  would  enable  the  pharma- 
cist to  prepare  it  extemporaneously.  When 
applied  on  wounded  or  abraded  surfaces,  it 
soon  loses  the  ether  and  alcohol,  and  a  firm 
coating  is  left,  in  which,  besides  the  tannin 
and  colloidal  substance,  are  the  coagulated 
blood  and  secretions  from  the  surface,  forming 
a  covering  for  the  part  by  which  the  air  is 
excluded.  The  liquid  is  applied  with  a  camel's- 
hair  brush,  or  by  means  of  cotton  saturated 
with  it,  to  the  edges  of  wounds  closed  by 
stitches,  to  ulcerated  surfaces  and  bleeding 
parts.  If  it  be  desired  to  make  a  special 
impression  on  the  diseased  surface,  phenol, 
creosote,  iodine,  morphine,  etc.,  may  be  incor- 
porated with  the  styptic  fluid.1 

COLOCYNTHIS.  U.  S.  (Br.) 

COLOCYNTH  [Bitter  Apple] 

(col-o-cyn'this) 

"  The  peeled  dried  fruit  of  Citrullus  Colo- 
cynthis Schrader  (Fam.  Cucurbitacece) ."  U.  S. 
"  The  dried  pulp  of  the  fruit  of  Citrullus  Colo- 
cynthis, Schrad.,  freed  from  seeds."   Br. 

Colocynthidis  Pulpa,  Br.,  Colocynth  Pulp,  Bitter 
Gourd,  Apple,  or  Cucumber,  Foma  Colocynthidis  ;  Colo- 
quinte,  Fr.  Cod. ;  I'ulpe  de  Coloquinte,  Fr. ;  Fructus 
Colocynthidis,  P.  G. :  Coloquintenapfel,  Koloquinten- 
niark,  Koloquinten,  G. ;  Coloquintide,  It. ;  Coloquin- 
tida,  Sp. 

Citrullus  Colocynthis  (L.),  Schrad.,  Engler 
and  Prantl.  Cucumis  Colocynthis,  Willd.,  Sp. 
Plant,  iv.  611;  Woodv.,  Med,  Bot.,  189,  t.  71. 
The  bitter  cucumber  is  an  annual  plant,  bearing 
considerable  resemblance  to  the  common  water- 
melon. The  stems,  which  are  herbaceous  and 
beset  with  rough  hairs,  trail  upon  the  ground, 
or  rise  upon  neighboring  bodies,  to  which  they 
attach  themselves  by  their  numerous  tendrils. 
The  leaves,  which  stand  alternately  on  long 
petioles,  are  triangular,  many-cleft,  variously 
sinuated;  obtuse,  hairy,  of  a  fine  green  color 
on  the  upper  surface,  rough  and  pale  on  the 
under.  The  flowers  are  yellow,  and  appear 
singly  at  the  axils  of  the  leaves.  The  fruit 
is  a  globular  pepo,  of  the  size  of  a  small 
orange,  yellow  and  smooth  when  ripe,  and  con- 
tains, within  a  hard,  coriaceous  rind,  a  white, 
spongy  pulp,  enclosing  numerous  ovate,  com- 
pressed, white  or  brownish  seeds. 

The  plant  is  a  native  of  Turkey,  and  abounds 
in  the  islands  of  the  Archipelago.  It  grows 
also  in  various  parts  of  Africa  and  Asia. 
Burckhardt,  in  his  travels  across  Nubia,  found 
the    country    covered    with    it;    Thunberg    met 


»  Carbolizcd  Styptic  Colloid. — In  this  preparation 
advantage  is  taken  of  the  antiseptic  and  styptic  prop- 
erties of  phenol,  and  a  very  effective  haemostatic  re- 
sults. It  is  made  by  adding  ten  per  cent,  of  phenol 
to  official  styptic  collodion. 
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with  it  at  the  Cape  of  Good  Hope,  and  Ainslie 
says  that  it  grows  in  many  parts  of  Lower 
India,  particularly  in  sandy  places  near  the 
sea.  It  is  said  to  be  cultivated  in  Spain,  the 
island  of  Cyprus,  Morocco  and  in  the  neigh- 
boring countries,  and  even  to  have  been  collected 
in  Japan.  Colocynth  from  the  maritime  plain 
between  the  mountains  of  Palestine  and  the 
Mediterranean  is  chiefly  shipped  from  Jaffa, 
and  is  known  as  Turkish  colocynth.  It  is  said 
to  be  of  superior  quality.  The  fruit  is  gathered 
in  autumn,  when  it  begins  to  become  yellow, 
and,  having  been  peeled,  is  dried  quickly  in  a 
stove  or  in  the  sunshine.  Thus  prepared,  it 
is  imported  from  the  Levant.  Small  quan- 
tities are  said  to  be  imported  into  England  from 
Mogador  in  the  form  of  brown,  unpeeled  globu- 
lar gourds.  The  so-called  Persian  colocynth  of 
the  London  markets  is  very  small,  and  has 
apparently  been  compressed  in  a  fresh  state, 
so  that  the  position  of  the  seeds  is  perceptible 
through  the  dry  pulp.  The  microscopic  struc- 
ture and  the  proportion  of  the  pulp  to  the 
seed  appear  to  be  the  same  as  in  other  colo- 
eynths.  (P.  J.,  xvi.  107.)  Colocynth  has  been 
grown  in  New  Mexico,  but,  according  to  Sayre, 
the  American  colocynth  possesses  only  about 
two-thirds  the  cathartic  action  of  the  Trieste 
variety. 

Properties. — As  found  in  commerce,  oolo- 
cynth  is  in  the  shape  of  whitish  balls  about  the 
size  of  an  orange,  very  light  and  spongy,  and 
abounding  in  seeds  which  constitute  three- 
fourths  of  their  weight.  The  seeds  are  some- 
what bitter,  but  possess  little  activity,  and, 
according  to  Captain  Lyon,  are  even  used  as 
food  in  the  north  of  Africa.1  When  the  medi- 
cine is  prepared  for  use,  they  are  separated 
and  rejected,  the  pulpy  or  medullary  matter 
only  being  employed.  This  has  a  very  feeble 
odor,  and  a  nauseous  and  intensely  bitter  taste. 
The  U.  S.  Pharmacopoeia  thus  describes  colo- 
cynth: "Globular,  from  5  to  10  Cm.  in  dia- 
meter, white  or  yellowish-white,  light,  spongy, 
separable  longitudinally  into  three  carpels,  each 
containing  near  the  outer  surface  numerous 
ovoid,  compressed,  whitish  or  light  brown  seeds ; 
odor  slight;  taste  intensely  bitter.  The  seeds 
should  be  separated  and  rejected."  U.  S.  "  It 
should  not  yield  the  characteristic  reactions 
with  the  tests  for  starch,  and  only  traces  of 
fixed  oil  should  be  removed  from  it  by  ether. 
It  yields,  when  dried  at  212°  F.  (100°  C.)  and 
incinerated,  at  least  9  per  cent,  of  ash  (indi- 
cating absence  of  seeds)."  Br.  Barclay  con- 
siders the  estimation  of  ash  in  powdered  colo- 
cynth useful  in  proving  its  freedom  from  seeds. 


The  pulp  yields  from  8.6  to  14  per  cent,  of 
ash,  the  seeds  from  2  to  4  per  cent.,  the  whole 
apple  4.6  per  cent.  (Am.  Drug.,  1896,  152.) 
Water  and  alcohol  extract  the  virtues  of  colo- 
cynth. It  is  a  matter  of  importance  to  be 
able  to  determine  whether  the  drug  miller  who 
usually  powders  colocynth  is  careful  to  reject 
the  seeds.  If  the  seeds  have  been  ground  with 
the  dried  pulp,  the  microscope  will  show  the 
presence  of  numerous  albuminous  granules  de- 
rived from  the  cotyledons.  (W.  T.  Clark,  P.  J., 
vii.  509.)  These  are  best  found  by  putting  a 
small  amount  of  the  powder  on  the  glass  slide, 
adding  a  drop  of  water,  and  gently  rubbing  the 
cover  glass  over  it;  fragments  of  the  double- 
walled  embryo  sac  show  on  the  outer  side 
elongated,  more  or  less  hexagonal,  thin-walled 
cells,  and  on  the  inner  side  irregular,  tabular, 
thick-walled  cells.  If  powdered  colocynth  con- 
tains a  large  number  of  starch  granules  it  has 
probably  been  adulterated.  Vauquelin  obtained 
the  bitter  principle  of  colocynth  in  a  separate 
state,  and  called  it  colocynthin.  According  to 
Meissner,  100  parts  of  the  dry  pulp  of  colo- 
cynth contain  14.4  parts  of  colocynthin,  10.0 
of  extractive,  4.2  of  fixed  oil,  13.2  of  a  resinous 
substance  insoluble  in  ether,  9.5  of  gum,  3.0 
of  pectic  acid  (pectin),  17.6  of  gummy  extract 
derived  from  the  lignin  by  means  of  potassium 
hydroxide,  2.7  of  calcium  phosphate,  3.0  of  mag- 
nesium phosphate,  and  19.0  of  lignin,  besides 
water.2  Colocynthin  is  obtained  by  boiling  the 
pulp  in  water,  evaporating  the  decoction,  treat- 
ing the  extract  thus  procured  with  alcohol,  evap- 
orating the  alcoholic  solution,  and  submitting 
the  residue,  which  consists  of  the  bitter  principle 
and  potassium  acetate,  to  the  action  of  a  little 
cold  water,  which  dissolves  the  latter  and  leaves 
the  greater  part  of  the  former  untouched. 
Bastick  obtained  it  by  exhausting  the  pulp  vyith 
cold  water,  heating  the  solution  to  ebullition, 
adding  lead  subacetate  so  long  as  a  precipitate 
was  produced,  filtering  the  liquor  when  cold, 
adding  diluted  sulphuric  acid  gradually  until 
it  no  longer  occasioned  a  precipitate,  boiling 
to  expel  free  acetic  acid,  filtering  to  separate 
lead  sulphate,  evaporating  cautiously  nearly  to 
dryness,  extracting  the  colocynthin  from  the 
residue  by  strong  alcohol,  which  left  the  salts, 
and  finally  evaporating  the  alcoholic  solution. 

The  following  process,  employed  by  Walz, 
yields  it  in  a  purer  state.  Colocynth  is  ex- 
hausted by  alcohol  of  sp.  gr.  0.84,  the  tincture 
evaporated  to  dryness,  the  residue  treated  with 
water,  and  the  solution  precipitated  first  with 
lead  acetate  and  afterwards  with  lead  subace- 
tate. The  yellow  filtered  liquor  is  then  treated 
with  hydrogen  sulphide  to  separate  the  lead, 


1  Nachtigal  confirms  this  statement  of  Captain 
Lyon's,  but  with  the  qualification  that,  before  being 
eaten,  the  seeds  are  deprived  of  their  coating  by 
some  mechanical  means,  and  the  kernels  are  heated  to 
the  boiling  point,  then  washed  with  cold  water, 
dried,  and  powdered.  Flilckiger  found  a  bitter  prin- 
ciple in  the  testa,  which  accounts  for  its  rejection  as 
food,  though  rendering  improper  the  rejection  of  the 
seed  in  preparing  the  extract.  He  found  in  the 
kernels  about  45  per  cent,  of  fixed  oil  and  18  per  cent, 
of  albumen.     (A.  J.   P.,   1872,   538.) 


*  Walz  supposed  that  he  had  found  another  peculiar 
principle,  colocynthitin.  It  was  obtained  by  treat- 
ing with  ether  the  alcoholic  extract  previously  ex- 
hausted by  water,  decolorizing  the  ethereal  solution 
with  animal  charcoal,  evaporating  to  dryness,  ana 
dissolving  the  residue  in  anhydrous  alcohol,  wnicn 
deposited  it  in  crystals  on  spontaneous  evaporation. 
It  is  white  and  tasteless,  and  is  probably  a  resin. 
(N.  Jahrbuch  der  Pharm.,  xvi.  10.) 
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and,  after  filtration,  with  solution  of  tannic  acid, 
which  throws  down  a  compound  of  tannic  acid 
and  colocynthin.  This  is  dissolved  in  alcohol, 
the  tannin  thrown  down  by  lead  subacetate,  the 
excess  of  lead  separated,  and  the  liquid  digested 
with  animal  charcoal,  filtered,  and  evaporated. 
The  residue,  washed  with  anhydrous  ether,  is 
pure  colocynthin.  This  is  yellowish,  somewhat 
translucent,  brittle  and  friable,  fusible  by  a 
heat  below  100°  C.  (212°F.),  inflammable,  more 
soluble  in  alcohol  than  in  water,  but  capable  of 
rendering  the  latter  intensely  bitter.  Mouchon 
states  that  it  is  insoluble  in  ether.  It  is  neither 
acid  nor  alkaline ;  but  its  aqueous  solution  gives 
with  infusion  of  galls  a  copious  white  pre- 
cipitate. Its  formula,  according  to  Walz,  is  Cse 
H42O23.  Upon  the  same  authority  it  is  a  glu- 
coside,  being  resolved  by  the  action  of  sulphuric 
acid  into  sugar  and  a  peculiar  resinous  sub- 
stance termed  colocynthein,  to  which  he  gives 
the  formula  C44H32O13.  Henke  doubts  the 
probability  of  colocynthin  being  a  glucoside, 
and  states  that  it  is  uncrystallizable ;  he  reviews 
the  methods  of  previous  investigators,  and 
obtained  by  his  own  process  but  0.66  per  cent, 
of  colocynthin.  (A.  Pharm.,  1883,  p.  200;  A. 
J.  P.,  1883,  p.  301.)  According  to  Johannson, 
colocynthin,  when  heated  with  diluted  sulphuric 
acid,  yields  colocynthein,  elaterin,  and  bryonin. 
{A.  J.  P.,  1885,  p.  451. J1  An  infusion  of 
colocynth,  made  with  boiling  water,  gelatinizes 
upon  cooling.  Neumann  obtained  from  768 
parts  of  the  pulp,  treated  first  with  alcohol  and 
then  with  water,  168  parts  of  alcoholic  and 
216  of  aqueous  extract.  (See  also  paper  by 
George  Wagner,  Proc.  A.  Ph.  A.,  1893,  179.) 
Uses. — The  pulp  of  colocynth  is  a  powerful 
drastic,  hydragogue  cathartic,  producing,  when 
given  in  large  doses,  violent  griping,  and  some- 
times bloody  discharges,  with  dangerous  inflam- 
mation of  the  bowels.  Death  has  resulted  from 
a  teaspoonful  and  a  half  of  the  powder.  (Chris- 
tison.)  Even  in  moderate  doses  it  sometimes 
acts  with  much  harshness,  and  it  is  therefore 
seldom  prescribed  alone.  By  some  writers  it 
is  said  to  be  diuretic.  It  was  frequently  em- 
ployed by  the  ancient  Greeks  and  the  Arabians, 
though  its  drastic  nature  was  not  unknown  to 
them.  Among  the  moderns  it  is  occasionally 
used  in  obstinate  dropsy,  and  in  various  affec- 
tions depending  on  disordered  action  of  the 
brain.  In  combination  with  other  cathartics 
it  loses  much  of  its  violence,  but  retains  its 
purgative  energy,  and  in  this  form  is  exten- 
sively   employed.     The    compound    extract    of 


1  According  to  Ernst  Johannson  (In.  Dis.,  Dor- 
pat,  1884)  colocynthin  can  readily  be  found  in  the 
alvine  discharges  and  in  the  body,  after  poisoning  by 
It,  by  the  following  test :  ^5  milligramme  will  give 
with  concentrated  sulphuric'  acid  a  reddish-yellow 
color,  deepening  into  red  ;  Froehde's  reagent  strikes 
with  &  milligramme  a  cherry-red  color  ;  one  part  of 
ammonium  vanadanate  in  200  parts  of  concentrated 
sulphuric  acid  makes  with  &  milligramme  a  blood- 
red  spot  surrounded  by  a  bluish  tint ;  alcohol  with 
sulphuric  acid  strikes  a  yellow  color,  not  altered  by 
warming ;  selenosulphuric  acid  (H2Se3)SO  does  the 
same ;  basic  lead  acetate  and  tannic  acid  precipitate 
by  weak  solutions. 


colocynth  is  a  favorite  preparation  with  many 
practitioners,  and,  combined  with  calomel,  ex- 
tract of  jalap,  and  gamboge,  it  forms  a  highly 
efficient  and  safe  cathartic,  especially  useful 
in  congestion  of  the  portal  circle  and  torpidity 
of  the  liver.  (See  Pilules  Catharticce  Com- 
posites.) It  is  best  administered  in  minute 
division,  effected  by  trituration  with  gum  or 
farinaceous  matter.  The  active  principle  has 
sometimes  been  employed,  and,  in  the  impure 
state  in  which  it  is  prepared  by  the  process  of 
Emile  Mouchon,  may  be  given  in  the  dose  of 
a  grain  (0.065  Gm.). 

Thunberg  states  that  the  fruit  of  C.  Colo- 
cynthis, at  the  Cape  of  Good  Hope,  is  rendered 
so  mild  by  being  properly  pickled  that  it  is 
eaten  both  by  the  natives  and  by  the  colonists; 
but,  as  it  is  thus  employed  before  attaining 
perfect  maturity,  it  is  possible  that  the  drastic 
principle  may  not  have  been  developed. 

Dose,  one  to  five  grains  (0.065  to  0.32  Gm.). 

Off.  Prep. — Extractum  Colocynthidis,  U.  8.; 
Extractum  Colocynthidis  Compositum,  U.  8. 
(from  extract),  Br.;  Pilula  Colocynthidis  Com- 
posita,  Br.;  Pilula  Colocynthidis  et  Hyoscyami, 
Br.  (from  compound  pill). 

CONFECTIO  PIPERIS.  Br. 

CONFECTION  OF  PEPPER 

(con-ffic'tl-G    plpVrls) 

Electuarium  Piperis;  Electuaire  de  Poivre,  Fr. ; 
Pfefferlatwerge,   Q. 

"  Black  Pepper,  in  fine  powder,  2  ounces 
(Imperial)  or  40  grammes;  Caraway  Fruit,  in 
fine  powder,  3  ounces  (Imp.)  or  60  grammes; 
Clarified  Honey,  15  ounces  (Imp.)  or  300 
grammes.  Mix."  Br.  This  preparation  was  in- 
tended as  a  substitute  for  Ward's  Paste,  which 
acquired  some  reputation  in  Great  Britain  as 
a  remedy  in  piles  and  ulcers  of  the  rectum.  To 
be  of  service,  it  must  be  continued,  according 
to  Brodie,  for  two,  three,  or  four  months.  Its 
stimulating  properties  render  it  inapplicable 
to  cases  attended  with  much  inflammation. 

Dose,  from  one  to  two  drachms  (3.9  to  7.7 
Gm.),  repeated  two  or  three  times  a  day. 

CONFECTIO  ROS/E.  U.  S.  (Br.) 

CONFECTION  OF  ROSE 

( con-f ec'ti-6  ro'sae) 

Confectio  Rosa:  Gallic*.  Br. :  Confection  of  Roses  ; 
Conserva  Itosarum  ;  Conserve  de  Rose,  Fr.  Cod.;  Con- 
serve de  Rose  rouge,  Fr. ;  Rosen-Conserve,  O. 

*  "  Red  Rose,  in  No.  60  powder,  eighty  gram- 
mes [or  2  ounces  av.,  360  grains] ;  Sugar, 
in  fine  powder,  six  hundred  and  forty 
grammes  [or  22  ounces  av.,  252  grains] ;  Clari- 
fied Honey,  one  hundred  and  twenty  grammes 
[or  4  ounces  av.,  102  grains] ;  Stronger  Rose 
Water,  one  hundred  and  sixty  cubic  centimeters 
[or  5  fluidounces,  197  minims],  to  make  about 
one  thousand  grammes   [or  35  ounces  av.,  120 
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grains].  Rub  the  Red  Rose  with  the  Stronger 
Rose  Water  previously  heated  to  65°  C.  (149° 
F.),  then  gradually  add  the  Sugar  and  Clarified 
Honey,  and  beat  the  whole  together  until  a 
uniform  mass  results."  U.  S. 

"Fresh  Red-Rose  Petals,  one  pound  (Impe- 
rial) or  500  grammes;  Refined  Sugar,  three 
pounds  (Imp.)  or  1500  grammes.  Beat  to- 
gether in  a  stone  mortar."    Br. 

This  preparation  does  not  differ  from  that 
formerly  official. 

In  the  British  process  the  unblown  petals 
only  are  used,  and  these  should  be  deprived  of 
their  claws;  in  other  words,  the  rose-buds  should 
be  cut  off  a  short  distance  above  their  base, 
and  the  lower  portion  rejected.  In  the  last 
four  editions  of  the  U.  S.  Pharmacopoeia,  dried 
roses  have  been  substituted  for  the  fresh,  as 
the  latter  are  not  brought  to  oar  market.  The 
process  is  very  similar  to  that  of  the  French 
Codex.  We  have  been  informed,  however,  that. 
confection  of  rose  is  still  made  in  Philadelphia 
on  a  large  scale  from  the  fresh  petals  of  the 
hundred-leaved  rose  and  others,  by  beating 
them  into  a  pulp  with  sugar,  as  in  the  British 
process.  An  excuse  for  this  deviation  from 
the  official  formula  is,  that  the  confection  thus 
made  has  greater  adhesiveness  than  the  official, 
and  is  therefore  better  tilted  for  the  Formation 
of  pills.  Confection  of  Rose  is  slightly  astrin- 
gent, but  is  used  almost  exclusively  as  a  vehicle, 
or  to  impart  consistence  to  the  pilular  mass. 

CONFECTIO  SENN/E.  U.  S.,  Br. 

CONFECTION  OF  SENNA 
(con-fec'ti-G  scn'nae) 

Electuarium  Senna*  Compositum.  Elect  unrlurn  Lenl- 
tlvum  ;  Klectuairc  de  Sent-  compose.  I'r.  Cod.;  EMec- 
tuaire  lenitif.  I'r.:  Elect  iinrimn  e  Senna,  /'  <!.:  Sen 
nalatwerge.    <!.;    Elettuario    lenltlvo,    It. 

•"Senna,  in  No.  GO  powder,  one  hundred 
grammes  [or  3  ounces  aw,  231  grains]  ;  Cassia 
Fistula,  braised,  one  hundred  and  sixty  gram- 
meg  [or  5  ounces  av.,  282  grains]  ;  Tamarind, 
one  hundred  grammes  [or  3  ounces  av.,  231 
-rains]  ;  Prune,  sliced,  seventy  grammes  [or  2 
ounces  av.,  205  grains];  Pig,  bruised,  one  hun- 
dred and  twenty  grammes  [or  4  ounces  av., 
L02  -rains];  Sugar,  in  fine  powder,  five  hun- 
dred and  fifty-five  grammes  [or  1!»  ounces  av., 
252  grains]  ;  Oil  of  Coriander,  five  grammes  [or 
77  grains]  ;  Water,  a  sufficient  quantity,  to 
make  one  thousand  grammes  [or  35  ounces  av., 
120  grains].  Digest  the  Cassia  Fistula,  Tama- 
rind, Prune  and  Fig  with  five  hundred  cubic 
centimeters  [or  17  fluidounces]  of  Water  in  a 
covered  vessel,  by  means  of  a  water-bath,  for 
three  hours.  Separate  the  coarser  portions  and 
rub  the  pulpy  mass,  first  through  a  coarse  hair 
sieve,  and  then  through  a  muslin  cloth.  Mix  the 
residue  with  one  hundred  and  fiftg  cubic  cen- 
timeters [or  5  fluidounces]  of  Water,  and, 
having  digested  the  mixture  for  a  short  time, 
treat  it  as  before,  and  add  the  product  to  the 
pulpy  mass  first  obtained.    Then,  by  means  of  a 


water-bath,  dissolve  the  Sugar  in  the  pulpy 
liquid,  and  evaporate  the  whole  in  a  tared 
vessel,  until  it  weighs  eight  hundred  and  ninety- 
five  grammes  [or  31  ounces  av.,  250  grains]. 
Lastly,  add  the  Senna  and  the  Oil  of  Coriander, 
and  incorporate  them  thoroughly  with  the  other 
ingredients  while  they  are  yet  warm."  U.  S. 

"  Senna,  in  fine  powder,  7  ounces  (Imperial) 
or  140  grammes;  Coriander  Fruit,  in  fine  pow- 
der, 3  ounces  (Imp.)  or  60  grammes;  Figs, 
12  ounces  (Imp.)  or  240  grammes;  Tamarinds, 
9  ounces  (Imp.)  or  180  grammes;  Cassia  Pulp, 
9  ounces  (Imp.)  or  180  grammes;  Prunes,  6 
ounces  (Imp.)  or  120  grammes;  Extract  of 
Liquorice,  1  ounce  (Imp.)  or  20  grammes; 
Refined  Sugar,  30  ounces  (Imp.)  or  600  gram- 
mes; Distilled  Water,  a  sufficient  quantity. 
Boil  the  Figs  and  Prunes  gently  with  twenty- 
four  ounces  (Imp.)  or  four  hundred  and  eighty 
grammes  of  Distilled  Water  in  a  covered  vessel 
for  four  hours;  add  more  Distilled  Water  to 
make  up  the  quantity  to  its  original  volume, 
and  then  incorporate  the  Tamarinds  and  Cassia 
Pulp;  digest  for  two  hours;  rub  the  softened 
pulp  of  the  fruits  through  a  hair  sieve,  rejecting 
the  seeds  and  other  hard  parts;  to  the  pulp  thus 
obtained  add  the  Refined  Sugar  and  Extract  of 
Liquorice,  dissolving  them  by  the  aid  of  gentle 
heat;  while  the  mixture  is  still  warm,  add  to  it 
gradually  the  mixed  Senna  and  Coriander  pow- 
ders; mix  the  whole  thoroughly;  make  the 
weigh!  of  the  resulting  Confection  seventy-five 
ounces  (Imp.)  or  fifteen  hundred  grammes, 
either  by  evaporation   or  by   the  addition   of 

more  Distilled   Water."    Br.  ' 

Confection  of  Senna,  when  correctly  made, 
is   an    elegant    preparation,    and    keeps    well    if 

properly  protected.  The  present  U.  S.  pro- 
cess difters  from  that  of  1860  in  preparing  the 
pulps,  as  suggested  in  former  editions  of  this 
Dispensatory,  instead  of  taking  them  already 
prepared.  The  present  preparation  contains 
about  10  per  cent,  more  sugar  than  that  official 
in  1880.  An  improvement  was  made  in  the 
process  of  the  V.  S.  P.  1800  by  replacing  the 
coriander  seed  of  the  former  Pharmacopoeias 
with  oil  of  coriander;  it  is  almost  impossible 
to  powder  coriander  fine  enough  to  avoid  hard 
particles  except  by  drying  it  to  such  an  extent 
as  to  deprive  it  injuriously  of  its  volatile  oil, 
and  the  plan  of  using  the  oil  directly  has 
therefore  heen  adopted.  The  oil  of  coriander 
should  be  dropped  upon  a  portion  of  the  pow- 
dered senna  contained  in  a  mortar  or  suitable 
vessel  and  this  lightly  triturated  with  the  rest 
of  the  powdered  senna  so  as  to  distribute  it 
uniformly;  the  mixture  should  then  be  added  to 
the  pulpy  mass  and  the  official  directions  then 
carried  out.  It  was  formerly  not  uncommon  to 
omit  the  cassia  pulp  in  this  preparation,  as  the 
pods  were  not  always  to  be  found  in  the  market ; 
but,  as  this  is  next  to  senna  the  most  active 
ingredient,  the  omission  was  to  be  regretted. 
Cassia  fistula  is  now  readily  procured  in  com- 
merce, and  there  can  be  no  excuse  for  its  omis- 
sion.    It  has  also  been  proposed  to  substitute 
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the  fluidextract  of  senna  for  the  crude  drug 
(A.  J.  P.,  xliii.  123)  ;  but,  as  the  fluidextract 
is  of  such  uncertain  quality,  the  leaves  them- 
selves are  preferable. 

A  very  good,  pleasant  laxative,  admix-ably 
adapted  to  cases  of  habitual  costiveness,  espe- 
cially in  pregnant  women,  and  in  persons  af- 
fected with  piles. 

Dose,  one  to  two  drachms  (3.9  to  7.7  Gm.), 
at  bedtime. 

CONFECTIO  SULPHURIS.  Br. 

CONFECTION  OP  SULPHUR 

(con-fSc'tl-o  sul'phu-rls) 

Electuarium  Sulphuris;  Electuaire  de  Soufre,  Fr.; 
Schwefellatwerge,  Q. 

"  Sublimed  Sulphur,  4  ounces  (Imperial)  or 
100  grammes;  Acid  Potassium  Tartrate,  in 
powder,  1  ounce  (Imp.)  or  25  grammes;  Traga- 
canth,  in  powder,  18  grains  (Imp.)  or  1 
gramme;  Syrup,  2  fl.  ounces  (Imp.  meas.)  or 
50  cubic  centimetres;  Tincture  of  Orange,  £  fl. 
ounce  (Imp.  meas.)  or  12.5  cubic  centimetres; 
Glycerin,  1£  fl.  ounces  (Imp.  meas.)  or  37.5 
cubic  centimetres.     Mix."    Br. 

This  is  merely  a  mode  of  administering  the 
two  laxatives,  sulphur  and  potassium  bitar- 
trate,  and  the  relative  proportion  of  the  latter 
is  so  small  that  it  can  have  little  effect.  The 
addition  of  tragacanth  is  due  to  a  suggestion 
of  Peter  Boa,  who  found  that  without  it  a 
syrupy  layer  of  liquid  formed  on  top  of  the 
confection.  (P.  J.,  18S2,  682.)  The  syrup  of 
orange  peel,  formerly  directed,  has  been  re- 
placed in  the  Br.  Pharm.  (1898)  by  syrup  and 
tincture  of  orange,  evidently  because  the  syrup 
of  orange  peel  did  not  keep  well,  while  the 
glycerin  serves  to  retain  the  proper  consistence 
of  the  confection. 

Dose,  one  to  two  drachms  (3.9  to  7.7  Gm.) 
or  more. 

CONFECTIONES. 

CONFECTIONS 

(con-ffc-ti-o'ng?) 

Electuaries ;  Conserves,  Electuaires,  Saccharoles 
mous,  Fr. ;  Conserven,  Latwergen,  O. ;  Elettuarlo,  It. ; 
Electuaiio,  Sp. 

Under  the  general  title  of  Confections,  the 
Pharmacopoeias  include  all  those  preparations 
having  the  form  of  a  soft  solid,  in  which  one  or 
more  medicinal  substances  are  incorporated  with 
saccharine  matter,  with  a  view  either  to  their 
preservation  or  more  convenient  administration. 
But  two  confections  have  been  retained  in  the 
Eighth  Revision  of  the  U.  S.  Pharmacopoeia. 
The  old  division  into  Conserves  and  Electuaries 
has  been  abandoned;  but,  as  there  is  some 
ground  for  the  distinction,  we  shall  make  a  few 
general  remarks  upon  each  division  before  pro- 
ceeding to  the  consideration  of  the  individual 
preparations. 

Conserves  consist  of  undried  vegetable  sub- 
stances and  refined  sugar  beaten  into  a  uniform 


mass.  By  means  of  the  sugar,  the  vegetable 
matter  is  enabled  to  resist  for  some  time  the 
decomposition  to  which  it  would  otherwise 
be  exposed  in  the  undried  state,  and  the  proper- 
ties of  the  recent  plant  are  thus  retained  to  a 
certain  extent  unaltered.  But,  as  active  medi- 
cines even  thus  treated  undergo  some  change, 
and  those  which  lose  their  virtues  by  desicca- 
tion cannot  be  long  preserved,  the  few  con- 
serves now  used  are  intended  rather  as  con- 
venient vehicles  of  other  substances  than  for 
separate  exhibition.  The  sugar  used  in  their 
preparation  should  be  in  fine  powder. 

Electuaries  are  mixtures  consisting  of  me- 
dicinal substances,  especially  dry  powders,  com- 
bined with  syrup  or  honey,  in  order  to  render 
them  less  unpleasant  to  the  taste,  and  more  con- 
venient for  internal  use.  They  are  usually 
prepared  extemporaneously;  and  it  is  only 
when  their  complex  nature  renders  it  convenient  • 
to  keep  them  ready  made,  or  some  peculiarity 
in  the  mode  of  mixing  the  ingredients  requires 
attention,  that  they  become  proper  objects  for 
official  direction.  Their  consistence  should  not 
be  so  soft,  on  the  one  hand,  as  to  allow  the 
ingredients  to  separate,  nor  so  firm,  on  the 
other,  as  to  prevent  them  from  being  swallowed 
without  mastication.  Different  substances  re- 
quire different  proportions  of  syrup.  Light 
vegetable  powders  usually  require  twice  their 
weight,  gum-resins  two-thirds  of  their  weight, 
resins  somewhat  less,  mineral  substances  about 
half  their  weight,  and  deliquescent  salts  not 
more  than  one-tenth.  Should  the  electuary  be 
found,  after  having  been  kept  for  a  short  time, 
to  swell  up  and  emit  gas,  it  should  be  beaten 
over  again  in  a  mortar,  so  that  any  portion  of 
the  sugar  which  may  have  crystallized  may  be 
again  accurately  incorporated  with  the  other 
ingredients.  Should  it,  on  the  contrary,  become 
dry  and  hard  from  the  mutual  reaction  of  its 
constitutents,  more  syrup  should  be  added,  so 
as  to  give  it  the  requisite  consistence.  If  the 
dryness  result  from  the  mere  evaporation  of 
the  aqueous  part,  water  should  be  added  in- 
stead of  syrup,  and  the  same  remark  is  appli- 
cable to  the  conserves.  To  prevent  the  harden- 
ing of  electuaries,  the  French  writers  recom- 
mend the  use  of  syrup  prepared  from  brown 
sugar,  which  is  less  apt  to  crystallize  than  that 
made  from  the  refined.  Molasses  would  answer 
the  same  purpose,  but  its  taste  might  be  objec- 
tionable. Some  employ  honey,  but  this  is  not 
always  acceptable  to  the  stomach.  Glycerin 
and  syrupy  glucose  might  sometimes  be  used 
with  advantage.1 


1  Confedio  Aromatica,  Aromatic  Confection,  Elec- 
tuarium Aromaticum ;  Electuaire  (Confection)  aro- 
mattque,  Fr. ;  Aromatische  Latwerge,  Getwilrzlat- 
werge,  O. — "Take  of  Aromatic  Powder  four  troy- 
ounce's;  Clarified  Honey  four  troyounces,  or  a  suffi- 
cient quantity.  Rub  the  Aromatic  Powder  with  Clar- 
ified Honey  until  a  uniform  mass  of  the  proper  con- 
sistence is  obtained."  U.  S.  1870.  This  confection 
affords  a  convenient  means  of  administering  the 
spices  contained  in   it,  and  an  agreeable  vehicle  for 
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CONII  FOLIA.  Br. 

HEMLOCK  LEAVES 

(co-ni'i   fo'll-a) 

"  The  fresh  leaves  and  young  branches  of 
Conium  maculatum,  Linn.,  collected  when  the 
fruit  begins  to  form."    Br. 

Poison  Hemlock,  Spotted  Ilemlock  or  Parsley,  Fool's 
Parsley,  St.  Bennetts  Herb,  Spotted  Cowbane ;  Hem- 
lock Leaves  ;  Herba  Clcutse  Majorls  ;  Cigue  officinale, 
ou  Grande  Cigue  (Feullle),  Fr.  Cod.;  Feuilles  de 
grande  Cigue,  Fr.;  Herba  Conli,  P.  O. ;  Schierlings- 
kraut,  Schierlingsbl&tter,  Schierling,  Gefleckter  Schier- 
ling,  O.;  Foglle  di  cicuta  maggiore,  It.;  Clcuta  major, 
Sp. 

(See  Conium.) 

CONIUM.  U.  S.  (Br.) 

CONIUM  [Poison  Hemlock] 

(co-ni'um) 

"  The  full-grown,  but  unripe  fruit  of  Conium 
maculatum  Linne  (Fam.  Umbelliferce),  care- 
fully dried  and  preserved,  and  yielding,  when 
assayed  by  the  process  given  below,  not  less 
than  0.5  percent,  of  coniine.  After  being  kept 
for  more  than  two  years,  Conium  is  unfit  for 
use."  U.  S.  "  The  dried,  full-grown,  unripe 
fruits  of  Conium  maculatum,  Linn."   Dr. 

Conii  Fructus,  Br.,  Hemlock  Fruit.  Conium  Seed; 
Cigue  ordinaire,  Grande  ClffuG  (Fruit),  l>  Oo&  : 
Gefleckter  Schierling.  SchlerllnKsfriichte.  0.;  Fruttl 
di  cicuta  maggiore,  It.;  Fruio  di  cicuta,  Sp. 

Conium  maculatum,  Willd.,  Sp.  Plant,  i.  1305; 
Bigelow,  Am.  Med.  Bot.,  i.  113;  Woodv.,  Med. 
Bot.,  p.  104,  t.  42. — This  is  an  umbelliferous 
plant,  having  a  biennial  spindle-shaped  whitish 
root,  and  an  herbaceous  branching  stem,  from 
three  to  six  feet  high,  round,  hollow,  smooth, 
shining,  slightly  striated,  and  marked  with 
brownish-purple  spots.  The  lower  leaves  are 
tripinnate,  more  than  a  foot  in  Length,  shining, 
and  attached  to  the  joints  of  the  stem  by  sheath- 
ing petioles;  the  upper  are  smaller,  bipinnate, 
and  inserted  at  the  division  of  the  branches; 
both  have  channelled  footstalks,  and  in 
leaflets,  which  are  deep  green  on  their  upper 

other  medicines.  The  confection  is  given  in  debili- 
tated Btatea  of  the  stomach.  The  dose  is  from  ten  to 
slxtv  grains    (0.65   to   3.9   Gm.). 

Confectio  Aurantii  Corticis,  Confection  of  Orange 
Peel,  Conserva  Aurantii  ;  Conserve  d'Ecorce  d'Orange, 
Fr. ;  Apfelsinenschalen-Conserve.  G. — "  Take  of  Sweet 
Orange  Peel,  recently  separated  from  the  fruit  by 
grating,  twelve  troyounces;  Sugar  [refined]  thirty- 
six  troyounces.  Beat  the  Orange  Peel  with  the 
Sugar,  gradually  added,  until  they  are  thoroughly 
mixed. *'  U.  S.  1870.  This  confection  is  not  used  as 
frequently  as  it  deserves  to  be.  It  is,  when  well 
made,  a  grateful  aromatic  vehicle  or  adjuvant  for 
tonic    and    purgative    powders. 

Confectio  Opii,  Confection  of  Opium,  which  was 
the  modern  substitute  for  the  mediaeval  preparations 
known  as  theriaca  and  mithridate,  has  been  finally 
dropped  from  both  Pharmacopoeias.  One  grain  of 
opium  was  contained  in  about  thirty-six  grains  of 
the  former  Fnited  States  confection,  and  in  about 
fortv  grains  of  the  British.  The  following  is  the 
U.  S.  Pharmacopoeia  (1870)  formula:  "Take  of 
Opium,  in  fine  powder,  tico  hundred  and  seventy 
grains ;  Aromatic  Powder  six  troyounces ;  Clarified 
Honey  fourteen  troyounces.  Rub  the  Opium  with  the 
Aromatic  Powder,  then  add  the  Honey,  and  beat  the 
whole  together  until  thoroughly  mixed."  17.  8.  1870. 


surface  and  paler  beneath.  The  flowers  are 
very  small,  white,  and  disposed  in  compound 
terminal  umbels.  The  general  involucre  con- 
sists of  from  three  to  seven  lanceolate,  reflected 
leaflets,  whitish  at  their  edges;  the  partial  in- 
volucre of  three  or  four  leaflets,  oval,  pointed, 
spreading,  and  on  one  side  only.  There  are  five 
petals,  cordate,  with  their  points  inflected,  and 
nearly  equal.  The  stamens  are  spreading,  and 
about  as  long  as  the  corolla;  the  styles  diverging. 
The  fruit,  commonly  called  seed,  is  roundish- 
ovate,  a  line  and  a  half  or  rather  less  in  length 
by  a  line  in  breadth,  striated,  and  composed  of 
two  plano-convex,  easily  separable  parts,  which 
have  on  their  outer  surface  five  crenated  ribs 
separated  by  slightly  wrinkled  furrows.  On 
cross  section  the  absence  of  oil  ducts  be- 
comes apparent,  and  a  deep  furrow  upon  the 
commissural  face  of  the  albumen  gives  a  reni- 
form  appearance.  As  kept  in  the  shops,  the 
mericarps  are  usually  separated.  They  are 
thus  officially  described :  "  Broadly  ovoid,  green- 
ish-gray, the  two  carpels  of  most  of  the  fruits 
separated,  each  about  3  Mm.  long  and  about  1.5 
Mm.  in  diameter,  ovoid,  somewhat  curved,  the 
inner,  flattened  side  marked  by  a  deep  longi- 
tudinal groove,  the  outer,  convex  side  with  five 
pale  yellow,  somewhat  crenate  ribs,  the  inter- 
vening surfaces  wrinkled  but  otherwise  smooth; 
pericarp  without  oil-tubes;  odor  slight,  but  when 
triturated  with  a  solution  of  potassium  hy- 
droxide, strong,  disagreeable,  and  mouse-like; 
taste  characteristic,  disagreeable,  afterwards 
somewhat  acrid."    U.  S. 

Conium  is  a  native  of  Europe,  and  has  become 
naturalized  in  the  United  States,  where  it  is 
also  cultivated  for  medicinal  purposes.  It 
grows  usually  in  clusters  along  the  roadsides 
or  in  waste  grounds,  and  is  found  most  abun- 
dantly near  old  settlements.  It  flowers  in 
June  and  July.  The  whole  plant,  especially 
at  this  period,  exhales  a  fetid  odor,  compared 
by  some  to  that  of  mice,  by  others  to  that  of 
the  urine  of  cats,  and  narcotic  effects  result 
from  breathing  for  a  long  time  air  loaded  with 
tlie  effluvia.  The  plant  varies  in  narcotic  power 
according  to  the  weather  and  climate,  being 
most  active  in  hot  and  dry  seasons  and  in  warm 
countries.  The  hemlock  of  Greece,  Italy,  and 
Spain  is  said  to  be  much  more  energetic  than 
that  of  the  north  of  Europe.  As  a  rule,  those 
plants  are  most  active  which  grow  in  a  sunny 
exposure.  The  term  cicuta,  which  has  often 
been  applied  to  this  plant,  belongs  to  a  different 
genus.  The  leaves  and  fruit  are  official  in  the 
British  Pharmacopoeia  while  the  fruit  alone  is 
official  in  the  U.  S.  Pharmacopoeia.  The 
proper  season  for  gathering  the  leaves  is  when 
the  plant  is  in  flower,  and  Fothergill  asserts, 
from  experiment,  that  they  are  most  active 
about  the  time  that  the  flowers  begin  to  fade. 
The  footstalks1  should  be  rejected,  and  the 
leaflets  quickly  dried,  either  in  the  hot  sun,  or  on 

1Manlius  Smith  of  Manlius,  N.  Y.,  has  demon- 
strated that  the  footstalks  are  almost  destitute  of  the 
active  alkaline  principle.     (Ann.   Th&r.,   1873,   p.   39.) 
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tin  plates  before  a  fire,  or  by  a  stove-heat  not 
exceeding  120°  F.  They  should  be  kept  in 
boxes  or  tin  cases,  excluded  from  the  air  and 
light,  by  exposure  to  which  they  lose  their  fine 
green  color  and  become  deteriorated.  The  same 
end  is  answered  by  pulverizing  them,  and  pre- 
serving the  powder  in  opaque  and  well  stop- 
pered bottles.  But  little  reliance  can  be  placed 
on  the  dried  leaves,  as,  even  When  possessed 
of  a  strong  odor  and  a  fine  green  color,  they 
may  be  destitute  of  the  narcotic  principle. 
When  rubbed  with  potassium  hydroxide  they 
should  exhale  the  odor  of  coniine.  The  fruit  re- 
tains its  activity  much  longer  than  the  leaves. 
Christison  found  them  to  have  sustained  no 
diminution  of  power  after  having  been  kept 
eight  years.  Hirtz  inferred  from  experiment 
that  extract  of  the  seeds  was  ten  times  stronger 
than  that  of  the  leaves.  Commercial  conium 
occasionally  contains  other  umbelliferous  plants, 
or  it  may  be  almost  wholly  composed  of  such 
plants,  and  even  anise  has  been  used  as  an  adul- 
terant to  the  fruit.  The  presence  of  such 
impurities  is  to  be  recognized  by  physical  exam- 
ination. 

Properties. — The  dried  leaves  of  the  hemlock 
have  a  strong,  heavy,  narcotic  odor,  less  dis- 
agreeable than  that  of  the  recent  plant.  Their 
taste  is  bitterish  and  nauseous;  their  color  a 
dark  green,  which  is  retained  in  the  powder.  A 
slight  degree  of  acrimony  possessed  by  the 
fresh  leaves  is  said  to  be  dissipated  by  drying. 
The  seeds  have  a  yellowish-gray  color,  a  feeble 
odor,  and  a  bitterish  taste.  Their  form  has 
already  been  described.  Water  distilled  from 
the  fresh  leaves  has  the  odor  of  hemlock,  and 
a  nauseous  taste,  but  does  not  produce  nar- 
cotic effects.  The  decoction  has  little  taste, 
and  the  extract  resulting  from  its  evaporation 
is  nearly  inert.  From  these  facts  it  is  infer- 
able that  the  active  principle,  as  it  exists  in  the 
plant,  is  not  volatile  at  100°  C.  (212°  F.)  and, 
if  soluble  in  water,  is  injured  by  a  boiling 
heat.  Alcohol  and  ether  take  up  the  narcotic 
properties  of  the  leaves,  and  the  ethereal  extract, 
which  is  of  a  rich  dark  green  color,  is  stated 
by  A.  T.  Thompson  to  have  the  odor  and  taste 
of  the  plant  in  perfection,  and  in  the  dose  of 
half  a  grain  to  produce  headache  and  vertigo. 
Upon  destructive  distillation,  the  leaves  yield 
a  very  poisonous  empyreumatic  oil.  Geiger 
was  the  first  who  obtained  the  active  principle 
in  a  separate  state,  and  proved  it  to  be  alkaline. 
It  appears  that  there  are  two  volatile  substances 
in  hemlock;  one  of  them  an  oil,  which  is  in 
very  small  quantity,  and  is  obtained  by  simple 
distillation;  the  other,  the  volatile  alkaloid 
coniine,  or  conine,  which  is  the  active  prin- 
ciple. As  it  exists  in  the  plant  in  combination 
with  an  acid,  it  is  not  readily  volatilized,  but 
it  freely  comes  over  with  the  distillate  when  an 
alkali  has  been  previously  added.  The  acid 
of  conium  Peschier  believed  to  be  peculiar,  and 
named  coniic  acid.  Other  observers  assert  that 
it  is  malic  acid.  Geiger  obtained  coniine  by 
the  following  process.     He  distilled  fresh  hem- 


lock with  potassium  hydroxide  and  water,  neu- 
tralized with  sulphuric  acid  the  alkaline  liquid 
which  came  over,  evaporated  this  liquid  to  the 
consistence  of  syrup,  added  anhydrous  alcohol 
so  long  as  a  precipitate  of  ammonium  sulphate 
was  afforded,  separated  this  salt  by  filtration, 
distilled  off  the  alcohol,  mixed  the  residue  with 
a  strong  solution  of  potassium  hydroxide,  and 
distilled  anew.  The  coniine  passed  over  with 
the  water,  from  which  it  separated,  floating  on 
the  surface  in  the  form  of  a  yellowish  oil. 
According  to  Christison,  an  easier  process  is 
to  distil  cautiously  a  mixture  of  a  strong  solu- 
tion of  potassium  hydroxide  and  the  alcoholic 
extract  of  the  unripe  fruit.  J.  Schorm  sug- 
gests an  improvement  in  the  process,  which 
yields  a  purer  coniine,  in  Ber.  d.  Chem.  Ges., 
1881,  1765;  also  N.  R.,  Dec.  1881.  As  obtained 
by  the  above  process,  coniine  is  in  the  state  of 
an  hydroxide,  containing  one-fourth  of  its 
weight  of  water  and  a  little  ammonia.  From 
the  former  it  may  be  freed  by  calcium  chloride; 
from  the  latter,  by  exposing  it  under  an  ex- 
hausted receiver  until  it  ceases  to  emit  bubbles 
of  gas. 

The  fresh  leaves  or  seeds  should  be  employed 
in  the  preparation  of  coniine,  as  the  alkaloid 
undergoes  decomposition  by  time  and  exposure. 
The  seeds  contain  most  of  this  principle ;  but 
even  in  these  it  exists  in  very  small  propor- 
tion. From  6  pounds  of  the  fresh  and  9  of 
the  dried  seeds,  Geiger  obtained  about  an  ounce 
of  coniine,  while  from  100  pounds  of  the  fresh 
herb  only  a  drachm,  and  from  the  dried 
leaves  none.  Christison  recommends  the  full 
grown  fruit  while  yet  green,  and  states  that 
8  pounds  will  yield  half  an  ounce  of  coniine 
hydroxide,  and  contain  much  more.  In  relation 
to  the  relative  strength  of  different  parts  of 
the  plant,  Manlius  Smith  of  New  York,  gives 
as  the  result  of  a  series  of  carefully  conducted 
experiments  that  the  unripe  fruit  of  the  conium 
is  far  preferable  to  the  dried  leaves,  and  is 
even  stronger  than  the  full  grown  fruit,  that  it 
may  be  dried  without  serious  injury,  and  that 
a  very  active  preparation  may  be  made  from 
it.  He  also  found  that  full  grown  fruit  col- 
lected in  August,  and  dried  in  the  dark,  retained 
its  activity  unimpaired  for  several  years.  This 
would  appear  to  contradict  in  some  measure 
previous  opinions  of  the  injurious  effects  of 
time.  (P.  J.,  Feb.  1869,  491-2.)  Farr  and 
Wright  (P.  J.,  1896,  273)  confirm  the  views  of 
Harley  and  Manlius  Smith,  and  affirm  that  green 
fruits  are  alone  reliable.  The  volatility  and 
tendency  to  undergo  decomposition  of  coniine 
probably  has  its  effect  even  in  the  dried  unripe 
seed,  otherwise  it  is  difficult  to  explain  the 
fact  that  in  thirteen  analyses  of  commercial 
conium  fruit  made  by  Fair  and  Wright,  the 
average  alkaloidal  contents  were  0.674;  while 
the  average  of  sixteen  analyses  of  samples  col- 
lected by  themselves  was  2.13.  (P.  J.,  Feb., 
1904.)  For  a  method  of  assaying  conium  fruit, 
by  Schwickerath,  see  Ph.  Rec,  1893,  282. 
The  U.  S.  P.  (8th  Rev.)  adopted  the  following. 
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assay    process,   requiring   that   conium   should 
yield  not  less  than  0.5  per  cent,  of  coniine. 

Assay.  U.  S.  (8th  Rev.).— "  Conium,  in  No. 
60  powder,  ten  grammes.  Ether,  Alcohol,  Am- 
monia Water,  Normal  Sulphuric  Acid  V.S., 
Sodium  Carbonate  T.S.,  Distilled  Water,  Hy- 
drochloric Acid  Solution  (5  percent.  HC1), 
each,  a  sufficient  quantity.  Place  the  Conium 
in  a  200  Cc.  Erlenmeyer  flask,  add  100  Cc.  of  a 
mixture  of  ether  98  parts,  alcohol  8  parts, 
and  ammonia  water  3  parts  (by  volume),  insert 
the  stopper  securely,  and  shake  the  flask  at 
intervals  during  four  hours.  After  the  powder 
has  settled,  decant  50  Cc.  of  the  clear  liquid 
into  a  beaker  (representing  5  Gm.  of  Conium), 
and  add  sufficient  normal  sulphuric  acid  V.S. 
to  produce  a  distinctly  acid  reaction.  Evapo- 
rate the  ether  at  a  gentle  heat  by  the  aid  of  a 
water-bath;  then  add  15  Cc.  of  alcohol,  and  set 
the  beaker  aside  in  a  cool  place  for  two  hours 
to  allow  the  ammonium  sulphate  to  deposit. 
Filter  the  liquid ;  wash  the  residue  and  filter  with 
a  little  alcohol,  and  add  the  washings  to  the 
filtrate;  neutralize  any  excessive  amount  of 
acid  with  sodium  carbonate  T.S.,  being  careful 
to  retain  a  slight  acidity.  Concentrate  the 
liquid  to  3  Cc.  by  the  aid  of  a  gentle  heat  on 
a  water-bath,  add  3  Cc  of  distilled  water  and 
2  drops  of  normal  sulphuric  acid  V.S.  Add  15 
Cc.  of  ether  to  remove  traces  of  fatty  matter, 
pour  off  the  ether-solution  and  repeat  the  wash- 
ing with  15  Cc.  of  ether.  Then  transfer  the  acid 
liquid  to  a  separator,  introduce  a  small  piece  of 
red  litmus  paper,  and  add  sufficient  sodium  car- 
bonate T.S.  to  render  the  liquid  slightly  alka- 
line; then  shake  out  with  successive  portions 
of  15,  15,  and  10  Cc.  of  ether.  To  the  combined 
ether-solutions  hi  a  tared  beaker,  add,  drop  by 
drop,  sufficient  hydrochloric  acid  solution  (5 
percent.)  to  insure  an  excess  of  acid,  and  then 
evaporate  the  ether  by  a  gentle  heat  on  a  water- 
bath.  Remove  the  excess  of  hydrochloric  acid 
by  adding  to  the  residue  3  Cc.  of  alcohol  and 
heating  gently  to  evaporate  the  liquid,  repeat 
this  operation  once,  and  dry  the  residue  at  a 
temperature  not  exceeding  60°  C.  (140°  F.) 
until  the  weight,  after  cooling  in  a  desiccator, 
remains  constant.  The  weight  of  the  residue 
multiplied  by  0.777,  and  this  product  by  20, 
gives  the  percentage  of  coniine  contained  in 
the  Conium."   U.  S. 

Coniine,  CaHnN,  has  been  thoroughly  studied 
by  Hofmann  (1881),  who  established  the  cor- 
rect formula  as  given,  instead  of  CsHisN,  as 
it  was  formerly  assumed,  and  Ladenburg 
(1886),  effected  its  synthesis  _  from  ally  I  pyri- 
dine by  reduction  with  sodium  in  alcoholic 
solution : 

C5H4  ( CaHfi )  N  +  8H  =  CeHio  ( CaH? )  N 
This  reaction  gives  a-normal  propyl  piper- 
idine,  which  is  optically  inactive,  but  by  the 
crystallization  of  its  tartrate  splits  into  coniine 
(dextro-rotatory)  and  a  very  similar  laevo-rota- 
tory  coniine,  just  as  racemic  acid  splits  into 
dextro-rotatory  and  laevo-rotatory  tartaric 
acid. 


Coniine  is  in  the  form  of  a  yellowish  oily 
liquid,  of  sp.  gr.  0.862,  of  a  very  acrid  taste, 
and  a  strong  penetrating  odor,  compared  to 
that  of  the  urine  of  mice,  and  recalling  the 
odor  of  fresh  hemlock,  though  not  identical 
with  it.  In  volatility  it  resembles  the  essential 
oils,  readily  rising  with  the  vapor  of  boiling 
water,  but  when  unmixed  requiring  for  ebulli- 
tion a  temperature  of  166°  C.  (330.8°  P.).  It 
is  freely  soluble  in  alcohol,  ether,  and  the  fixed 
and  volatile  oils,  and  slightly  so  in  water.  It 
unites  with  about  one-fourth  of  its  weight  of 
water  to  form  a  hydroxide.  It  reddens  turmeric, 
and  neutralizes  the  acids,  forming  with  them 
soluble  salts,  some  of  which  are  crystallizable. 
With  tannic  acid  it  forms  an  insoluble  com- 
pound. Like  ammonia,  it  occasions  a  white 
cloud  when  approached  by  a  rod  moistened  with 
hydrochloric  acid;  and  the  resulting  hydrochlo- 
ride is  crystallizable,  and  not  in  the  least  deli- 
quescent. The  hydrochloride  may  also  be  ob- 
tained as  a  brilliant  crystalline  mass  by  dissolv- 
ing coniine  in  anhydrous  ether  and  passing  dry 
hydrochloric  acid  gas  through  the  solution.  The 
salt  is  very  soluble  in  water  and  alcohol,  but 
insoluble  in  ether.  It  can  be  heated  to  90°  C. 
without  decomposition,  and  melts  at  218°  C. 
Coniine  coagulates  albumin,  and  precipitates  the 
salts  of  aluminum,  copper,  zinc,  manganese, 
and  iron.  It  also  precipitates  silver  nitrate, 
but  in  excess  redissolves  the  precipitate.  Most 
of  its  salts  are  decomposed  by  evaporation. 
When  exposed  to  the  air,  it  speedily  assumes  a 
dee])  brown  color,  and  is  ultimately  converted 
into  a  resinous  matter,  and  into  ammonia,  which 
escapes.  Under  the  influence  of  heat  this 
change  takes  place  with  much  greater  rapidity. 
The  presence  of  coniine  may  be  detected  in  an 
extract  or  other  preparation  of  hemlock  by  rub- 
bing it  with  potassium  hydroxide,  which  in- 
stantly develops  its  peculiar  odor.1  It  is  a 
most  energetic  poison. 

In  association  with  coniine  in  the  hemlock  are 
found  also  the  following  bases:  Elhyl-piper- 
idine,  CzHisN  or  CeHio^CalLsJN;  Methyl-coni- 
ine,  C9II19N  or  C5ll9(CsH7)N(CH3)  ;  'Conhy- 
drine,  CaHwNO  or  CsIMCHOH.CHaCtLONH; 
Pseudo-conhydrine,  CeHi7NO  or  C6ll9(CH3.C 
H20H.CH)NH;  Methyl-coniine,  first  obtained 
by  Kekule  and  von  Planta  in  commercial 
coniine,  is  of  minor  importance. 

Conhydrine  is  crystallizable,  fusible  below 
100°  C.  (212°  F.),  and  volatilizable  at  a  higher 
temperature,    diffusing    the    peculiar    odor    of 


1  Orfila  gives  the  following  additional  chemical  char- 
acters of  coniine.  Heated  in  a  porcelain  dish,  it 
forms  white  vapors  having  a  strong  odor  of  celery 
and  of  the  urine  of  mice.  Weak  tincture  of  iodine 
gives  a  white  precipitate,  becoming  olive  with  excess 
of  the  tincture.  Pure  concentrated  sulphuric  acid 
does  not  alter  it;  but  when  the  mixture  is  heated,  it 
becomes  first  brown,  then  blood-red,  and  finally  black. 
Sitric  acid  imparts  a  topaz  color,  not  changed  by 
heat.  Platinum  and  gold  chlorides  give  yellow  pre- 
cipitates, and  corrosive  sublimate  a  white  one. 
Potassium  permanganate  is  immediately  decolorized. 
Neutral  lead  acetate  gives  no  precipitate,  nor  does  the 
subacetate.  The  parts  of  this  note  In  Italics  indicate 
the  means  of  distinguishing  this  alkaloid  from  nico- 
tine.   (See  P.  J.,  xi.  89.) 
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coniine,  or  one  very  much  like  it.  Water  dis- 
solves it  considerably,  ether  and  alcohol  freely; 
and  the  solution  has  a  strong  alkaline  reaction. 
Its  formula  is  given  as  CsHi7N0.  By  the 
action  of  P2O5  or  fuming  hydrochloric  acid 
upon  conhydrine  is  obtained  coniceine,  CsHisN, 
and  water.  It  may  be  separated  from  coniine 
by  exposing  the  mixed  alkaloids  to  a  freezing 
mixture,  expressing,  and  then  repeatedly  crys- 
tallizing from  ether.  (Gmelin,  xiii.  169.)  E. 
Merck  obtained  a  small  quantity  of  a  new 
alkaloid  from  the  high  boiling  portion  of  crude 
coniine.  The  isolation  was  accomplished  by 
fractional  distillation  in  vacuo  and  recrystalli- 
zation.  The  alkaloid  crystallizes  in  needles,  is 
easily  soluble  in  water,  alcohol,  ether,  benzene, 
and  chloroform,  fuses  at  about  98°  C,  and  boils 
at  230°  to  232°  C.  According  to  Ladenburg, 
the  alkaloid  is  an  isomer  of  conhydrine,  hav- 
ing the  formula  C8H17NO,  and  for  this  reason 
the  name  pseudo-conhydrine  was  selected. 
(Chem.  Cb.,  1891,  414;  see  also  P.  J.,  1891, 
1170.) 

Paraconiine. — Coniine  was  supposed  to  have 
been  artificially  produced  by  Hugo  Schiff. 
From  the  reaction  of  butyric  aldehyde  with  an 
alcoholic  solution  of  ammonia,  he  obtained  two 
bases,  one  of  which,  dibutyraldine,  yielded,  on 
distillation,  first  a  neutral  oily  substance,  and 
afterwards  a  strong  alkaline  base,  which  proved 
to  have  the  physiological  properties  of  natural 
coniine,  but  was  optically  inactive,  while  true 
coniine  is  dextro-rotatory.  Since  the  change  in 
the  formula  of  true  coniine  it  will  be  seen  that 
the  base  paraconiine,  which  is  CsHisN,  is  not 
even  isomeric  with  coniine. 

Uses. — Hemlock  is  supposed  to  be  the  nar- 
cotic used  by  the  Athenians  to  destroy  the  life 
of  condemned  individuals,  and  by  which  Soc- 
rates and  Phocion  died.  It  was  also  used  by 
the  ancients  as  a  medicine,  but  fell  into  entire 
neglect  until  Storck  employed  and  extrava- 
gantly praised  it.  Though  fatal  to  some  ani- 
mals, hemlock  is  eaten  with  impunity  by  others, 
as  horses,  goats,  and  sheep.  Anodyne,  soporific, 
antispasmodic,  antaphrodisiac,  deobstruent,  and 
diuretic  properties  have  been  ascribed  to  it, 
but  it  possesses  none  of  them. 

Modern  research  has,  however,  greatly  limited 
the  use  of  the  medicine,  rendering  its  posses- 
sion of  alterative  properties  extremely  doubt- 
ful. When  taken  internally  in  sufficient  dose 
it  produces  very  profound  muscular  weak- 
ness, associated,  it  may  be,  with  vertigo  and 
disordered  vision.  After  toxic  doses  the  mus- 
cular prostration  is  extreme,  the  eyelids  droop 
from  weakness,  the  voice  is  suppressed,  the 
pupils  dilated,  the  sight  almost  lost ;  conscious- 
ness is  usually  preserved  to  the  last,  and  life 
finally  is  extinguished  without  a  struggle.  In 
some  cases  there  have  been  convulsive  move- 
ments, and  violent  cardiac  palpitation  has  been 
noted.  The  chief  action  of  the  poison  is  upon 
the  motor  nerves,  which  it  paralyzes;  the 
efferent  or  sensitive  nerves  are  also  affected, 
but  to  a  much  less  extent.     Conium  probably 


exerts  no  direct  influence  upon  the  cerebral 
centres,  but  there  is  some  reason  for  believing 
that  it  is  a  spinal  depressant.  At  present  co- 
nium is  rarely  employed  by  the  general  practi- 
tioner, except  in  spasmodic  affections,  such  as 
chorea  and  whooping  cough.  Probably  the 
most  frequent  use  of  it  is  by  alienists  for  the 
production  of  calm  in  cases  of  maniacal  excite- 
ment. 

The  juice  of  the  fresh  leaves  of  conium  is 
much  used  in  England,  but  the  fluidextract  of 
the  U.  S.  Pharmacopoeia,  made  from  the  fruit, 
is  the  best  of  all  preparations.  The  powdered 
leaves  may  be  given  in  the  dose  of  three  or  four 
grains  (0.20  to  0.26  Gm.)  twice  a  day  gradually 
increased  until  the  occurrence  of  slight  vertigo 
or  nausea  indicates  that  it  has  taken  effect.  To 
maintain  a  given  impression,  it  is  necessary  to 
increase  the  dose  even  more  rapidly  than  is 
customary  with  most  other  narcotics,  as  the 
system  becomes  very  speedily  habituated  to  its 
influence.  In  some  instances  the  quantity  ad- 
ministered in  one  day  has  been  augmented  to 
more  than  two  ounces.  The  strength  of  the 
preparations  of  hemlock  is  exceedingly  un- 
equal, and  caution  is  therefore  necessary,  when 
the  medicine  is  given  in  very  large  quantities, 
to  employ  the  same  parcel,  or,  if  a  change  be 
made,  to  commence  with  the  new  parcel  in 
small  doses,  so  as  to  obviate  any  danger  which 
might  result  from  its  greater  power.  Unpleas- 
ant consequences  have  followed  a  neglect  of 
this  precaution.  There  is  also  an  official  tinc- 
ture, besides  the  fluidextract,  both  of  which, 
when  properly  made,  are  considered  efficient 
preparations,  but  the  alcoholic  extract  formerly 
official  was  dropped  at  the  8th  Revision  because 
of  its  uncertain  action.  The  expressed  juice 
of  the  fresh  plant,  with  a  little  alcohol  for  its 
preservation,  is  one  of  the  most  reliable  forms 
in  which  the  leaves  can  be  used.  The  powdered 
seeds  should  be  given  in  a  dose  considerably 
smaller  than  that  of  the  leaves.1  The  fresh 
leaves  are  sometimes  used  externally  as  an 
anodyne  cataplasm,  and  the  extract,  and  an 
ointment  prepared  from  the  leaves,  are  applied 
to  the  same  purpose.  A  plaster  made  from 
the  extract  has  also  been  employed.2 

Coniine  acts  precisely  as  does  hemlock,  and 
may  be  used  for  the  same  purposes.  The  dose 
is  from  one-sixth  to  one-fourth  minim  (0.01  to 
0.015  Cc).  A  solution  of  one  part  in  one  hun- 
dred of  very  dilute  alcohol  has  been  used  with 
advantage  in  certain  cases  of  scrofulous  oph- 
thalmia with  photophobia,  applied  several  times 

1  The  root,  while  containing  a  small  proportion  of 
coniine,  is  too  feeble,  according  to  the  experiments  of 
John  Harley  of  London,  to  be  used  practically  with 
advantage.  Harley  has  found  in  the  root  three  new 
proximate  principles,  one  a  very  bitter  resin,  which 
he  names  conamarine,  and  the  two  others  crystalliz- 
able  bodies,  named  respectively  rhizoconin  and  rhizo- 
conolein.  They  are  all  neutral,  and.  so  far  as  known, 
medicinally  inert.   (See  P.  ./.,  Aug.  1867.) 

2  The  following  formula  of  Planche  has  been  ap- 
proved by  the  Society  of  Pharmacy  of  Paris.  Take 
of  extract  of  hemlock  90  parts,  of  purified  elemi  20 
parts,  of  white  wax  10  parts.  Melt  the  resin  and 
wax  with  a  gentle  heat  and  incorporate  the  extract 
with   the   mixture.     (J.   P.   C,   Juillet,    1862,   p.   46.) 
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daily  by  friction  about  the  eyelids.  (J.  P. 
C,  3e  ser.,  xix.  219.)  Mauthner  of  Vienna, 
recommends  it  especially  in  the  spasmodic  con- 
traction of  the  orbicularis  oculi  in  scrofulous 
children,  using  a  solution  containing  half  a 
grain  of  coniine  in  a  drachm  of  almond  oil, 
which  he  applies  by  a  pencil  to  the  eyelids  twice 
or  thrice  daily.  As  a  collyrium,  from  one  to 
three  drops  may  be  added  to  six  drachms  of 
pure  water,  and  two  dracbms  of  mucilage  of 
quince  seeds,  the  whole  should  then  be  carefully 
strained. 

Coniine  hydrochloride  has  been  recommended 
for  exhibition  by  G.  C.  Close,  as  preferable  to 
the  uncombined  alkaloid.  From  half  a  grain 
be  experienced  no  sensible  effects,  but  a  grain 
produced  the  characteristic  symptoms  of  coni- 
ine in  an  even  unpleasant  degree.  These  doses 
are  probably  dangerous,  and  not  more  than  a 
sixth  of  a  grain  (0.01  Urn.)  should  be  given  as 
a  commencing  dose.  (A,  J.  P.,  1869,  p.  62.)  Har- 
ley  has  prepared  an  acid  coniine  bcnzoatc  by 
adding  two  molecules  of  the  acid  to  one  of  the 
base,  and  found  the  resulting  salt  effectual  in  the 
dose  of  half  a  grain.  (P.  J.,  Jan.  1871,  p.  5s">.) 
According  to  Mourrut,  one  of  the  best  cr\s- 
tallizable  salts  of  coniine  is  the  ht/drobromidc. 
The  alkaloid  is  treated  with  aqueous  hydrobro- 
mic  acid,  which  causes,  especially  with  the  brown 
variety  of  coniine,  an  elevation  of  temperature, 
and  a  disengagement  of  white  fumes  of  the  odor 
of  coniine;  the  mixture  then  turns  green,  and 
finally  blackish-red.  The  crystals,  which  form 
after  some  time,  may  he  obtained  quite  color- 
less by  repeated  crystallizations.  They  are 
colorless  pri8matic  needles,  soluble  in  water  and 
alcohol,  less  so  in  ether  and  chloroform,  inodor- 
ous and  almost  tasteless,  and  are  not  deliques- 
cent. They  should  be  kept  in  the  dark,  other- 
wise they  assume  a  red  tint.  The  salt  has  been 
used  by  various  practitioners  with  great  RU 
in  the  treatment  of  whooping  cough,  in  doses 
of  about  one-twelfth  of  a  grain  (0.005  dm.),  if 
necessary,  every  hour,  for  a  child  three  years 
of  age;  or  one-thirtieth  of  a  grain  (0.002  Gm.) 
for  a  child  of  one  year;  or  one-sixth  of  a  grain 
(0.01  Gm.)  for  adults.  In  sciatica  it  has  been 
employed  hypodermically  in  quantities  of  one- 
twelfth  of  a  grain  (0.005  Gm.)  with  good  re- 
sults. (Rcpert.  de  Pharm.,  1876,  p.  369;  N.  R., 
1876,  1879,  pp.  18,  178.)  For  an  account 
of  Harley's  experiments,  to  determine  the 
relative  value  of  different  preparations  of 
conium,  see  U.  S.  D.,  18th  ed.  p.  451.  He  con- 
cluded that  the  green  fruit,  as  the  basis  of  tinc- 
tures and  extracts,  is  superior  to  any  other  part 
of  the  plant,  and  the  spirituous  extract  of  the 
green  fruit  should  be  substituted  for  the  almost 
worthless  extract  of  the  Br.  Pharm.  (P.  J., 
1871,  p.  585.) 

Dose,  of  conium,  three  to  five  grains  (0.2  to 
0.32  Gm.). 

Off.  Prep. — Fluidextractum  Conii,  U.  8.;  Suc- 
eus  Conii,  Br.;  Tinctura  Conii,  Br.;  Unguentum 
Conii,  Br.    (from  juice). 


CONVALLARIA.  U.  S. 

CONVALLARIA   [Lily-of-th©- Valley] 

(con-val-lu'ii-a) 

"  The  dried  rhizome  and  roots  of  Convallaria 
majalis  Linne  (Fam.  Liliacece) ."    U.  S. 

Lilium  Convallium  ;  Muguet.  Fr.  Cod.;  Maiblumcn, 
O. ;  Convallaria,  Mughetto,  It.;  Couvalaria.  Llrio  do 
los  valles,   £/j. 

The  ordinary  lily  of  the  valley  of  the  gar- 
dens is  a  low,  perennial  herb,  having  slender 
running  root-stocks,  which  send  up  each  spring 
from  the  scaly  sheathing  bud  two  oblong, 
bright  green,  smooth  leaves,  whose  long  sheath- 
ing petioles  are  so  enrolled  as  to  appear  like 
a  stalk,  and  producing  in  late  spring  or  early 
summer  a  one-sided  raceme  of  beautiful,  sweet- 
scented,  nodding,  bell-shaped  flowers,  placed 
upon,  an  angular  scape.  It  is  primarily  a  na- 
tive of  Europe,  but  may  be  found  in  America 
escaped  from  gardens,  and  a  plant  which 
grows  wild  in  the  higher  Alleghanies  from 
Centra]  Virginia  to  South  Carolina  seems  to 
be  identical  with  it.  The  root-stock  of  the 
lily  of  the  valley  occurs  in  pieces  two  to  three 
inches  long,  covered  with  a  mass  of  contorted, 
line,  almost  fibrous  rootlets.  It  is  much  thicker 
at  one  end,  to  which  are  attached  the  re- 
mains of  the  petioles  and  scape,  and  rapidly 
or  Sometimes  almost  abruptly  tapers  towards 
the  slender  end.  The  thick  end  is  much  gnarled 
and  wrinkled,  with  leaf-scars.  It  is  officially 
described  as  follows:  "Rhizome  of  horizontal 
growth,  somewhat  branched,  Length  variable,  1  to 
3  Mm.  thick,  cylindrical,  whitish  or  pale-brown, 
marked  with  few  circular  stem-scars  and  at 
each  joint  with  a  circle  of  root-scars  or  thin, 
tortuous  and  branched  roots;  fracture  fibrona 
but  weak;  internally  whitish;  odor  distinct; 
taste  sweetish,  bitter,  and  slightly  acrid."  U.  S. 
G.  F.  Walz  found  in  lily  of  the  valley  conval- 
larin  and  convallamarin.  (A.  J.  P.,  1859,  p. 
577.)  Convallaiin  is  in  colorless  rectangular 
prisms,  scarcely  soluble  in  water,  but  sulli- 
ciently  so  as  to  render  the  solution  acrid  and  to 
cause  it  when  shaken  to  foam  like  soap  and 
water.  It  is  easily  dissolved  by  alcohol.  Its 
composition  is  represented  by  the  formula 
C34II62O11,  and  it  is  decomposed  by  long  boil- 
ing with  diluted  acids  into  sugar  and  convalla- 
rctin.  It  is  a  glucoside.  Convallamarin  is  a 
white  powder,  very  bitter  and  afterwards 
sweetish,  soluble  in  water  and  alcohol,  but  not 
in  ether.  This  also  is  a  glucoside.  Its  com- 
position is  C23H44O12,  and  it  is  decomposed  by 
heating  with  diluted  sulphuric  acid  into  sugar 
and  convallamaretin,  the  formula  of  which  is 
C20H36O8.  For  preparing  convallamarin  Tan- 
ret  modifies  Walz's  method,  as  follows.  An 
alcoholic  tincture  made  from  the  whole  plant  is 
precipitated  with  lead  subacetate  and  filtered; 
the  excess  of  lead  is  removed  with  diluted  sul- 
phuric acid,  avoiding  the  use  of  more  than  is 
necessary,  and,  after  neutralizing,  the  tincture 
is  distilled,  the  last  portion   of  alcohol  being 
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driven  off  in  the  open  air,  then  the  cooled  and 
filtered  liquor  is  treated  with  tannin,  care  being 
taken  to  keep  the  liquid  neutral  by  cautiously 
adding  a  diluted  solution  of  sodium  carbonate. 
A  compound  of  tannin  and  convallamarin  is 
precipitated,  which,  after  washing,  is  dissolved 
in  60°  alcohol,  the  solution  decolorized  with 
charcoal,  decomposed  with  zinc  oxide,  filtered, 
and  evaporated  to  dryness.  In  this  way 
convallamarin  is  obtained  nearly  white,  and 
having  the  appearance  of  ordinary  digi- 
talin.  To  free  it  from  the  salts  that  are  some- 
times carried  down  by  the  tannin  precipitate, 
it  is  a  good  plan  to  redissolve  it  in  90°  alcohol, 
filter,  and  then  evaporate.  One  kilogramme  of 
the  fresh  plant  collected  in  the  first  days  of 
August  yielded  two  grammes  of  convallamarin. 
(P.  J.,  1882,  p.  423.)  Taken  internally  the 
flowers  are  said  to  be  emetic  and  cathartic,  and 
their  extract  purges  actively  in  the  dose  of 
half  a  drachm.  They  were  formerly  used  in 
epilepsy  and  against  worms.  The  root,  which 
is  also  bitter,  has  similar  purgative  properties, 
and  in  powder  is  said  to  be  sternutatory.  Hsen- 
sel  obtained  0.058  per  cent,  of  an  aromatic 
volatile  oil  from  the  leaves  of  Convallaria 
majalis  (Ph.  Centralh.,  1901,  495). 

Uses. — The  lily  of  the  valley  is  stated  to  have 
been  long  used  in  Russia  for  the  relief  of 
dropsy,  and  in  1880  Troitzky  and  Bojojaw- 
lewsky  commended  it  highly  to  the  notice  of  the 
profession  in  valvular  heart  disease.  The 
effects  on  the  system  of  convallarin  and  con- 
vallamarin have  been  investigated  by  H. 
Marme  of  Germany,  with  the  following  results : 
Convallarin,  in  doses  of  3  to  4  grains,  acts  as 
a  purgative  without  observable  inconvenience 
to  the  animals  acted  on;  convallamarin,  even 
in  small  doses,  produces  active  vomiting, 
whether  given  by  the  mouth  or  injected  into  the 
subcutaneous  tissue  or  directly  into  the  veins. 
The  latter  principle  acts  especially  on  the  heart, 
at  first  diminishing  the  number  of  its  pulsa- 
tions, and  afterwards  rendering  them  more 
frequent  and  irregular,  and  causing  death  in 
a  few  minutes  after  the  introduction  of  the 
poison.  The  heart  appears  to  be  paralyzed, 
and  cannot  be  excited  after  death.  The  prin- 
ciple acts  on  the  heart  through  the  vagi  nerves. 
From  6  to  8  milligrammes  (one-tenth  to  one- 
eighth  of  a  grain)  cause  death  when  injected 
into  the  cervical  vein  in  rabbits.  (N.  Y.  M.  J., 
1867;  S.  Jb.,  1867,  v.)  The  physiological  action 
of  convallamarin  has  been  investigated  by  a 
number  of  observers,  with  contrary  results. 
See  finds  that  in  the  dog  it  slows  the  action  of 
the  heart  and  increases  the  blood  pressure 
decidedly,  while  Leubuscher  states  that  its 
medicinal  use  does  not  elevate  the  arterial 
pressure.  Ott,  Coze,  and  Simon  find  that  the 
heart  is  arrested  in  systole;  See,  that  the  arrest 
is  diastolic;  while  Lowenthal,  using  the  same 
preparation  in  exactly  the  same  manner  and 
dose  upon  different  animals  of  the  same  species, 
obtained  diverse  results.  Nathanson  asserts 
that  the  confusion  is  largely  due  to  the  impurity 


and  lack  of  genuineness  in  the  products  used, 
even  Merck  having  admitted  the  impurity  of 
his  commercial  convallamarin.  Nathanson 
found  that  convallarin  produced  in  man,  when 
given  in  doses  of  0.06  to  0.12  gramme,  three  or 
four  times  daily,  only  nausea,  diarrhoea,  and 
gastric  pain,  while  convallamarin  administered 
in  daily  amounts,  gradually  increasing  from 
0.03  to  0.3  gramme,  reduced  the  rate  of  the 
pulse  and  markedly  increased  the  flow  of  urine, 
only  in  very  rare  cases  causing  nausea  or  vomit- 
ing. J.  H.  Andrews  (Ph.  Rev.,  March,  1898) 
reports  a  case  in  which  a  teaspoonful  of  the 
fluidextract  of  convallaria  produced,  in  a  child 
two  years  old,  stupor  with  tremors  and  con- 
vulsions, dilated  pupils,  fall  of  temperature, 
rapid  feeble  pulse,  rapid  respiration,  without 
gastric  intestinal  irritation,  diuresis  and  dia- 
phoresis; the  patient  recovered.  In  cardiac 
dropsy  See  gives,  of  an  aqueous  extract  of 
the  whole  plant,  15  to  23  grains  a  day;  Bojo- 
jawlewsky  each  day  50  to  100  grains  of  the 
plant  in  infusion.  (See  Fluidextractum  Con- 
vallaria?.) 

Dose  (U.  S.  P.),  seven  and  a  half  grains  (0.5 
Gm.),  but  the  root  is  never  used  medicinally. 

Off.  Prep. — Fluidextractum  Convallaria?,  V.  S. 

COPAIBA.  U.  S.,  Br. 

COPAIBA  [Balsam  of  Copaiba,  Copal va] 

(cQ-pi'i-ba) 

"An  oleoresin  derived  from  one  or  more 
South  American  species  of  Copaiba1  (Fam. 
Leguminosce)."  U.S.  "  The  oleo-resin  obtained 
from  the  trunk  of  Copaifera  Lansdorfii,  Desf., 
and  other  species  of  Copaifera,  Linn."  Br. 

Balsamum  Copaiferarum  :  Balsam  Copaiba,  Balsam 
Capivi ;  Copahu,  Fr.  Cod.:  Oleo-rgsine  (Baume)  de 
Copahu,  Fr. ;  Balsamum  Copaivse,  P.  G. :  Copaiva ; 
Copaivabalsam,  G. ;  Balsamo  di  copaive,  It. ;  Copaiba, 
Balsamo  de  copaiva,  iSp. 

Copaiba  was  first  noticed  in  a  work  published 
by  Purchas,  in  England,  in  1625.  The  next 
reference  to  it  was  by  Cristoval  d'Acuiia,  in 
1638.  In  1648,  Marcgraf  and  Piso  gave  a  de- 
tailed account  of  the  tree  which  produces  it,, 
and  the  methods  of  gathering  it.  Jacquin  in 
1763  described  a  species  of  Copaifera,  growing 
in  Martinique,  which  he  named  C.  officinalis^ 
As  this  was  believed  to  be  the  same  plant  with 
the  one  observed  by  Marcgraf  in  Brazil,  it  was: 
adopted  in  the  Pharmacopoeias,  but  their  iden- 
tity was  denied ;  and  Desfontaines  proposed  for 
Jacquin's  species  the  title  of  C.  Jacquini,  in 
honor  of  that  botanist.  It  is  now  known  that 
many  species  of  Copaifera  exist  in  South 
America,  and  all  of  them,  according  to  Martius, 

1  The  change  of  the  generic  name  from  Copaifera 
to  Copaiba  is  another  sacrifice  to  botanical  reform. 
H.  H.  Rusby  very  properly  says  that  this  reform,  as 
embodied  in  Kuntze's  Rei^isio  Generum,  "  will  cause 
complete  confusion."  The  generic  records  are  said 
to  be  as  follows:  Copaiba.  Mill.,  Gard.  Diet.  (1739)  ; 
Copaiva,  L„  Mat.  Med.  (1749),  fide  O.  Kuntze  :  Copai- 
fera. L.,  Gen.  (1762).  fide  O.  Kuntze.  It  Is  to  be 
hoped  that  the  next  Botanical  Congress  will  decide 
upon  names  which  will  stand  a  reasonable  length  of 
time. 
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yield  copaiba.  Besides  C.  officinalis  or  C.  Jac- 
quini,  the  following  are  described  by  Hayne: 
C.  guianensis,  C.  Langsdorffii,  C.  coriacea,  C. 
Beyrichii,  C.  martii,  C.  bijuja,  C.  nitida,  C.  laxa, 
C.  cordi folia,  C.  Jussieui,  C.  Sellowii,  C.  oblongi- 
folia,  and  C.  mullijuga.  Hayne  believed  that 
C.  bijuga  was  the  plant  seen  by  Marcgraf  and 
Piso.  The  four  species  to  which  in  the  Phar- 
raacographia  the  production  of  copaiba  is  espe- 
cially attributed  are  C.  officinalis,  L.,  C.  guia- 
nensis,  Desf.,  C.  coriacea,  Mart.,  and  C.  Langs- 
dorffii, Desf. 

C.  officinalis  is  a  native  of  Venezuela,  and 
grows  in  the  province  of  Carthagena,  mingled 
with  the  trees  which  afford  the  balsam  of  Tolu. 
It  grows  also  in  some  of  the  West  India  islands, 
particularly  Trinidad  and  Martinique.  Though 
recognized  in  earlier  editions  of  the  U.  S.  Phar- 
macopoeia as  a  source  of  copaiba,  it  probably 
yields  little  of  that  now  in  use.  According  to 
Hayne  (x.  t.  17  f.  c),  the  species  from  which 
most  of  the  copaiba  of  commerce  is  derived  is 
C.  multijuga,  growing  in  the  Brazilian  province 
of  Para.  It  was  recognized  by  the  V.  S.  1'. 
1870;  but  Bentham,  after  Bxamining  the  only 
specimens  extant,  asserted  that  it  is  not  a 
Copaifcra  at  all.  It  is  probable  that 
nensis,  which  inhabits  the  neighboring  territory 
of    Guiana,    especially    in    the    vicinity    of    the 

Rio  Negro,  affords  also  considerable  quantities; 

and  C.  Langsdorjfi  and  ('.  winch  are 

natives  of  the  province  of  Sao  Paulo,  are 
thought  to  yield  most  of  the  juice  collected  in 
that  section  of  Brazil.  ('.  nitida,  inhabiting 
the  province  of  Minas  Genes,  probably  also 

■contributes  to  the  commercial   supplies  through 

the  port  of  Rio  Janeiro, 

Numerous  varieties  of  true  South  American 
copaiba  exist  in  commerce,  known  under  the 
name  of  the  various  ports  of  shipment.  The 
most  important  of  these  varieties  are  Bahia, 
Carthagena.  Maracaibo,  Maranham.  Para,  Cay- 
enne. Bach  one  of  these  varieties  has  been  re- 
ferred (see  7'.  ,/.,  L901,  lxvi.  iTJ")  |  to  a  special 
species  of  the  genus  Copaiba,  hut    there  is  little 

reason  for  supposing  that  this  reference  is  ac- 
curate, and  there  is  much  reason  for  believing 
that  various  trees  contribute  to  a  single  variety 
of  copaiba.  The  following  table  according  to 
the  researches  of  Umney  and  Bennett  shows  the 
specific  gravities  and  percentage  of  oil  of  the 
five  most  important  of  these  copaibas: 


Name. 

Pp.  pr. 

Per  cent, 
oi  oil. 

Resin. 

Bahia 

49.7 

Soft. 

Carthagena 

0.970 

41.3 

Brittle. 
(■Firm,     but 
•<  not    easily 
(pulverized. 

Brittle. 

Maracaibo 

0.969 

42.5 

Maranham 

0.990 

41.8 

para 

0.9-0 

(i'J.4 

Very  soft. 

All  of  the  above  varieties  answered  to  the 
solubility  and  Q-urjun  balsam  tests. 

It  will  be  noticed  at  once  that  the  Para  and 
Bahia  specimens  examined  by  Umney  failed  to 
comply  with  the  tests  of  the  U.  S.  Pharma- 
copoeia   (1890),    and    yet,    supposing   that    the 


oil  represents  the  chief  therapeutic  principle^ 
of  copaiba,  these  varieties  lead  all  the  others. 
The  German  Pharmacopoeia  requires  that  the 
specific  gravity  shall  be  0.98  to  0.99,  and  that 
the  acid  number  shall  fall  between  75.6  and 
S4,  and  the  ester  number  be  not  more  than  8.4. 
Dieterich.  (P.  J.,  April,  1899,  and  March, 
1900.)  Surinam  copaiba  is  a  yellowish  or 
brownish-yellow  liquid,  varying  from  thick  to 
thin  in  consistence;  it  may  be  distinguished 
from  Maracaibo  copaiba  by  the  fact  that  one 
drop  of  it  dissolved  in  1  Cc.  of  acetic  anhy- 
dride gives  a  fine  blue  color  on  the  addition  of 
a  drop  of  sulphuric  acid.  (P,  J.,  Nov.  1904.) 

According  to  E.  Keto,  copaiba  of  Maracaibo 
has  a  density  of  0.999;  a  coefficient  of  acidity 
of  S.3.4;  of  etheritication  of  6.7;  while  that  of 
Para  has  ■  density  of  0.92;  a  coefficient  of 
acidity  of  19.4;  of  etherilication  of  7.4, 

The  juice  is  obtained  by  making  a  square 
chamber  in  the  stems  of  the  trees,  reaching  to 
the  very  centre;  and  the  operation  is  said  to  be 
repeated  Several  times  during  the  same  season. 
It  is  asserted  that  a  siimle  tree  will  yield  about 

eighty-four    English     Imperial    pints.     As    it 

Hows  from  the  wound,  it  is  clear,  colorless,  and 
very  thin,  but  it  soon  acquires  a  thicker  con- 
sistence, and  a  yellowish  tinge,  ll  is  most 
Largely  collected  in  the  provinces  of  Para  and 
Maranham,  in  Brazil,  and  is  brought  to  this 
Country  from  the  port  of  Para,  in  small  casks 
or  barrels.  Larue  quantities  of  it  come  from 
.Maracaibo,  in  Venezuela,  and  from  other  porta 
on  the  Caribbean  Sea,  whence  it  is  brought 
in  casks,  demijohns,  cans,  jugs,  etc.  The  drug 
is  also  exported  from  Angostura,  ('avenue,  Itio 
Janeiro,  and  some  of  the  West  India  islands. 
Properties.  Copaiba  is  a  clear,  transparent 
liquid,  usually  of  the  conscience  of  olive  oil, 
of  a  pale  yellow  color,  a  peculiar  not  unpleas- 
ant odor,  and  a  bitterish,  hot,  nauseous  taste. 
Its  sp.  gr.  varies  ordinarily  from  0.950  to  1.000, 
but  has  been  known  to  be  as  low  as  0.916. 
Cter,  -1.  •/.  J'.,  xxii.  li'l'J;  "  from  0.916  to 
0.993."  lir. )  It  is  insoluble  in  water,  but  en- 
tirely soluble  in  absolute  alcohol,  ether,  and  the 
fixed  and  volatile  oils.  Strong  alkaline  solu- 
tions dissolve  it  perfectly;  but  the  resulting 
solution  becomes  turbid  when  largely  diluted 
with  water.  With  the  alkalies  and  alkaline 
earths  it  forms  saponaceous  compounds,  in 
which  the  resin  of  the  copaiba  acts  the  part  of 
an  acid.  It  dissolves  magnesia,  especially  with 
the  aid  of  heat,  and  even  disengages  carbon 
dioxide  from  the  carbonate  of  that  earth.  If 
triturated  with  a  sixteenth  of  its  weight  of 
magnesia  and  set  aside,  it  gradually  assumes 
a  solid  consistence,  and  a  similar  change  is  pro- 
duced with  calcium  hydroxide.  Solid  Copaiba 
or  Mass  of  Copaiba  was  official  in  the  U.  S.  P. 
1890. '    The  essential  constituents  of  copaiba  are 

»Massa  Copaibae.  TJ.  8.  P.  (1890).  Mass  of  Copaiba 
[Hoiiiliflrd  Copaiba];  Pilulae  Copaiba?,  U.  H.  1870; 
Pilules  de  Copahu,  Fr. ;  Copaiva-Plllen,  G. — "  Copaiva, 
ninety-four  grammes  [or  3  ounces  av.,  138  grains]  ; 
Magnesia,    six   grammes    [or    93    grains]  ;    Water,    a 
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volatile  oil  and  resin,1  with  at  times  small  quan- 
tities of  acids.  As  it  contains  no  benzoic  acid, 
it  cannot  with  propriety  retain  its  old  title  of 
balsam  of  copaiva.  The  substances  which  it 
most  closely  resembles,  both  in  composition  and 
in  properties,  are  the  turpentines.  (See  Oleum 
Copaibce.)  For  a  description  of  an  apparatus 
for  distilling  the  volatile  oil,  see  a  paper  by  R. 
A.  Cripps  in  C.  D.,  1892,  282.  Cripps  found 
commercial  copaiba  to  contain  the  following 
percentages  of  volatile  oil :  40.95,  45,  45.3,  46.4, 
47.8,  48.2,  49.6,  50.4,  50.8,  53.3,  59.6.  J.  C. 
Umney  (A.  J.  P.,  1893,  544)  found  in  African 
copaiba  39  per  cent,  of  an  oil  of  0.918  specific 
gravity  and  with  a  rotation  of  -f-  20°  42',  the 
last  character  distinguishing  it  from  the  other 
varieties  which  yield  laevo-rotatory  oils. 

"A  pale  yellow  to  brownish-yellow,  more  or 
less  transparent  and  viscid  liquid,  sometimes 
fluorescent;  having  a  peculiar,  aromatic  odor 
and  a  persistent,  bitter  and  acrid  taste.  Spe- 
cific gravity:  0.950  to  0.995  at  25°  C.  (77°  F.). 
Insoluble  in  water;  soluble,  or  showing  at  most 
a  slight  opalescence,  in  absolute  alcohol,  car- 
bon disulphide,  petroleum  benzin,  and  in  fixed 
and  volatile  oils;  completely  soluble  in  chloro- 
form and  ether.  When  heated  on  a  water-bath, 
it  should  evolve  no  odor  of  turpentine,  and 
after  forty-eight  hours  should  leave  a  resinous 
mass  weighing  not  less  than  50  percent,  of  its 
original  weight.  One  Gm.  of  Copaiba,  when 
dissolved  in  50  Cc.  of  alcohol,  should  require 
not  less  than  2.3  Cc,  and  not  more  than  2.8  Cc. 
of  half-normal  alcoholic  potassium  hydroxide 
for  neutralization,  using  1  Cc.  of  phenolphtha- 
lein  T.S.  as  indicator  (presence  of  a  normal 
proportion  of  acid  resin). 

When  4  drops  of  nitric  acid  (sp.  gr.  1.40) 
and  1  Cc.  of  glacial  acetic  acid  are  mixed  in  a 
test-tube,  and  4  drops  of  Copaiba  are  care- 
fully poured  on  top  of  the  liquid,  no  reddish 
zone  should  appear ;  nor  should  the  fluid  assume 
a    red    or    pui*ple    color    after    being    shaken 


sufficient  quantity.  Triturate  the  Magnesia  with  a 
little  Water,  in  a  capsule,  until  the  powder  Is  uni- 
formly dampened  throughout.  Then  gradually  in- 
corporate with  it  the  Copaiba,  so  that  a  uniform  mix- 
ture may  result,  place  the  capsule  on  a  water-bath, 
and  heat  during  half  an  hour,  frequently  stirring. 
Lastly,  transfer  the  mixture  to  a  suitable  vessel, 
and  set  this  aside  until  the  mass  has  acquired  a 
pilular  consistence."  U.  S.  1890.  See  U.  S.  D.,  18th 
ed.   p.    854. 

1  Resina  Copaiba:,  U.  S.  P.  (1890),  Resin  of  Copaiba. 
"  The  residue  left  after  distilling  off  the  volatile  oil 
from  Copaiba."  U.  8.  Schweitzer  first  obtained  from 
Copaiba  resin  copaivic  acid,  which,  analyzed  by  H. 
Rose,  was  found  to  have  the  formula  C20H30O2. 
When  crystallized  from  alcohol  the  acid  fuses  at 
116°  to  11?"  C.  (240.8°  to  242.6°  F.).  Another  acid, 
oxycopaivic,  was  obtained  by  von  Fehling,  and  still  a 
third,  metacopaivic  acid,  by  Strauss.  The  first  of 
these  has  the  formula  CjoHogOs,  and  the  second 
CjsH^O^  It  Is  officially  described  as  "  a  yellowish 
or  brownish-yellow,  brittle  resin,  having  a  slight  odor 
and  taste  of  copaiba.  Soluble  in  alcohol,  ether, 
chloroform,  carbon  disulphide,  benzol,  or  amylic  al- 
cohol." V.  S.  1890.  Bernatzlk  exhibited  nearly  four 
drachms  of  this  resin  In  five  hours,  causing  violent 
gastro-Intestlnal  irritation,  with  vomiting  and  purg- 
ing, besides  renal  disturbance.  The  resin  is  elimin- 
ated by  the  urine,  and  exerts  some  Influence  upon  the 
genito-urlnary  mucous  membrane.  It  is,  however.  In- 
ferior to  either  the  volatile  oil  or  the  balsam. 
Dose,  from  ten  to  twenty  grains    (0.65  to  1.3  Gm.). 


(absence  of  gurjun  balsam).  If  5  Cc.  of  Co- 
paiba be  shaken  with  15  Cc.  of  alcohol,  and 
heated  to  boiling  for  one  minute,  no  drops  of 
oil  should  separate  after  cooling  and  standing 
for  an  hour  (absence  of  paraffin  oils).  If  20 
drops  of  Copaiba  be  boiled  with  1  Cc.  of  an 
alcoholic  potassium  hydroxide  solution  (1  in 
10)  for  two  minutes  and  cooled,  and  then  twice 
its  volume  of  ether  be  added  to  the  liquid,  no 
gelatinization  should  occur  (absence  of  fixed 
oils).  If  1  Gm.  of  Copaiba  be  shaken  with  10 
Cc.  of  ammonia  water  in  a  stoppered  vial,  and 
allowed  to  stand  for  twenty-four  hours,  the 
liquid  will  become  turbid,  but  it  should  not 
gelatinize,  nor  should  a  firm  mass  be  formed 
(limit  of  resin)."  U.  S.  "The  volatile  oil 
should  be  present  to  the  extent  of  at  least  40 
per  cent.,  should  rotate  the  plane  of  a  ray  of 
polarized  light  from  28°  to  34°  to  the  left 
(absence  of  African  copaiba),  and  should  not 
boil  under  482°  F.  (250°  C.)."  Br. 

The  resinous  mass  which  remains  after  the 
distillation  of  the  oil  is  hard,  brittle,  translucent, 
greenish  brown,  and  nearly  destitute  of  odor 
and  taste.  By  mixing  it  with  the  oil  in  proper 
proportion,  we  may  obtain  a  liquid  identical 
or  nearly  so  with  the  original  juice.  This  resin- 
ous mass  is  of  an  acid  character,  and  yields 
a  series  of  amorphous  salts ;  it  may  be  obtained 
pure  by  exposing  a  mixture  of  9  parts  of 
copaiba  and  2  parts  of  aqueous  ammonia  (sp. 
gr.  0.95)  to  a  temperature  of  10°  C.  In  this 
way  crystals  of  copaivic  acid,  C20H30O2,  are 
obtained.  This  acid  agrees  with  the  abietic  acid 
of  rosin  in  composition,  but  not  in  properties. 
Copaivic  acid  is  readily  soluble  in  alcohol,  and 
especially  in  warmed  copaiba  itself;  much  less 
soluble  in  ether.  When  recrystallized  from 
alcohol,  copaivic  acid  fuses  at  116°  to  117°  C. 
(241°  to  242.6°  F.).  {A.  J.  P.,  1879,  p. 
305.) 

An  analogous  substance,  oxycopaivic  acid,  C20 
H28O3,  was  found  in  1841  by  H.  von  Fehling 
in  Para  copaiba,  and  Strauss  in  1865  extracted 
meta-copaivic  acid,  C22H34O4,  from  Maracaibo 
copaiba.  Copaivic  acid  forms  crystallizable 
salts  with  alkalies,  and  sodium  copaivate,  NaC2o 
H29O2,  made  by  combining  molecular  quan- 
tities of  the  acid  and  soda,  is  asserted  by 
Zlamal  and  Roquette  to  be  more  efficient  than 
any  other  preparation  of  copaiba.  Tschirch 
(Harze  und  Harzbehalter,  1900, p.  297)  obtained 
from  Maracaibo  balsam  a  crystalline  resin  acid 
corresponding  in  many  respects  with  Strauss's 
metacopaivic  acid,  to  which,  however,  he  gave 
the  formula  C11H16O2  finding  a  melting  point 
89°  to  90°  C.  as  against  205°  to  206°  for 
Strauss's  acid.  Para  balsam  was  found  by 
Tschirch  to  contain  two  crystallizable  resin  acids 
together  with  several  uncrystallizable  ones. 
African  copaiba  balsam  he  found  to  contain  a 
characteristic  acid  to  which  he  gave  the  name 
Illurinic  acid  and  the  formula  C14H20O2  or 
possibly  C21H30O3.  Keto,  who  worked  out  the 
preceding  results  jointly  with  Tschirch,  has 
since    published    some    additional    results    (J. 
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P.  C,  1902,  p.  381).  He  finds  in  Para  balsam 
the  two  crystallizable  acids  referred  to  above, 
one  of  which  he  names  paracopaibie  acid  with 
the  formula  C20H32O3  and  fusing  point  142°  to 
145°  C,  and  the  other  homoparacopaibic  acid, 
CisHsaOs,  fusing  at  111°  to  112°  C.  To  illurinic 
acid  mentioned  by  Tschirch  he  gives  the  formula 
C20H28O3  and  the  melting  point  128°  C. 

Copaiba,  upon  exposure  to  the  air,  acquires 
a  deep  color,  a  thicker  consistence,  and  greater 
density,  and,  if  spread  out  upon  an  extended 
surface,  ultimately  becomes  dry  and  brittle. 
This  change  is  owing  partly  to  the  volatilization 
and  partly  to  the  oxidation  of  the  essential  oil. 
As  it  is  the  soft  resin  that  results  from  the 
oxidation  of  the  oil,  it  follows  that  the  propor- 
tion of  this  resin  increases  with  age.  Con- 
siderable diversity  must,  therefore,  exist  in  the 
drug,  and  in  its  physical  properties  and  in  the 
proportions  of  its  ingredients,  according  to  its 
age  and  degree  of  exposure.  Similar  differ- 
ences also  exist  in  the  copaiba  procured  from 
different  sources.  Thus,  that  of  the  West 
Indies,  when  compared  with  the  Brazilian, 
which  is  the  variety  above  described,  and  in 
common  use,  is  of  a  thicker  consistence,  of  a 
deeper  or  darker  yellow  color,  less  transparent, 
and  of  a  less  agreeable,  more  terebinthinate 
odor;  and  specimens  obtained  from  the  ports 
of  Venezuela  and  Colombia  were  found,  upon 
examination  by  Vigne,  to  differ  from  each 
other  not  only  in  physical  properties,  but  also 
in  their  chemical  relations.  (J.  P.  (".,  N.  S., 
i.  52.)  The  same  is  true,  as  observed  by 
Buignet,  of  their  action  on  polarized  light,  in 
which  they  differ  not  only  in  degree,  but  some- 
times also  even  in  direction.  (/.  /'.  (\,  Oct. 
1861,  pp.  266-7.)  It  is  not  impossible  that 
differences  may  exist  in  the  juice  according  to 
the  circumstances  of  its  collection.  The  species 
of  Copaifera  from  which  the  juice  is  collected, 
as  well  as  the  age  of  the  tree,  its  position,  and 
the  season  of  collection,  must  also  have  influence 
over  the  product.  It  is  highly  probable  that  the 
resinous  matter  results  from  the  oxidation  of  the 
oil  in  the  cells  of  the  plant,  and  that  the  less 
elaborated  the  juice  may  be,  the  larger  pro- 
portion it  will  contain  of  the  oil.  It  is  said 
that  a  volatile  oil  flows  abundantly  from  a  tree 
near  Bogota,  which  is  employed  to  adulterate 
the  copaiba  collected  in  that  vicinity  and 
shipped  from  Maracaibo  and  other  neighboring 
ports.1 

1  African  Copaiba,  or  Balsam  of  Illurine,  which 
reached  the  London  market  first  in  1891,  from  West 
Africa,  is  a  brownish  substance,  having  a  consistency 
similar  to  the  Maracaibo  copaiba,  and  a  greenish  fluo- 
rescence. Its  aromatic  odor  is  entirely  different  from 
that  of  copaiba ;  its  taste  is  biting,  with  an  after- 
taste of  bitterness.  According  to  Keto  (J.  P.  C,  1902. 
381)  its  density  is  0.9905;  Its  coefficient  of  acidity 
55.5 ;  of  etherification  8.3.  It  is  soluble  in  chloro- 
form and  petroleum  benzin,  also  in  ether,  with  which 
it  makes  an  opalescent  liquid.  Its  solution  in  abso- 
lute alcohol,  or  alcohol  of  95  percent,  is  not  limpid. 
From  it  Keto  separated  illurinic  acid.  Its  volatile 
oil  is  of  a  pale  yellow  color,  with  a  strong  odor  en- 
tirely different  from  that  of  copaiba.  The  residue 
which  remains  after  the  distillation  consists  of  two 
resins,  one  soluble,  the  other  insoluble,  in  alcohol. 
This  oleoresln  probably  shares  the  medicinal   proper- 


Adulterations. — Copaiba  is  often  adulter- 
ated 2  with  a  fixed  oil,  especially  castor  oil, 
which,  in  consequence  of  its  solubility,  cannot, 
like  the  others,  be  detected  by  alcohol.  Various 
plans  have  been  proposed  for  recognizing  the 
castor  oil.  The  simplest  is  to  boil  a  drachm  of 
the  copaiba  in  a  pint  of  water  until  the  liquid 
is  wholly  evaporated.  If  the  copaiba  contains 
a  fixed  oil,  the  residue  will  be  more  or  less  soft, 
according  to  the  quantity  present;  otherwise  it 
will  be  hard.  Magnesium  carbonate,  potassium 
hydroxide,  and  sulphuric  acid  have  also  been 
proposed  as  tests.  In  the  late  Edinburgh  Phar- 
macopoeia it  was  stated  that  copaiba  "  dissolves 
a  fourth  part  of  its  weight  of  magnesium  car- 
bonate, with  the  aid  of  a  gentle  heat,  and  con- 
tinues translucent."  The  presence  of  a  small 
proportion  of  any  fixed  oil  renders  the  mixture 
opaque.  One  part  of  potassium  hydroxide  dis- 
solved in  two  of  water  forms  a  clear  solution 
with  nine  parts  of  pure  copaiba,  and  the  liquid 
continues  clear  when  moderately  diluted  with 
water  or  alcohol;  but  the  presence  of  one-sixth 
of  fixed  oil  in  the  copaiba  occasions  more  or 
less  opacity  in  the  liquid,  and  half  the  quan- 
tity causes  the  precipitation  of  white  flakes  in 
a  few  hours.  (Stolze.)  Turpentine,  which 
is  said  to  be  sometimes  added  to  copaiba, 
may  be  detected  by  its  odor,  especially  if  the 
copaiba  be  heated.  According  to  Redwood, 
most  of  the  proposed  tests  of  the  purity  of 
copaiba  are  liable  to  fallacy,  and  the  best 
ire  of  its  activity  is  the  quantity  of  vola- 
tile oil  it  affords  by  distillation.  Castor  oil, 
Venice  turpentine,  linseed  oil,  or  gurjun  balsam 
may  be  detected  by  means  of  petroleum  benzin, 
which  makes  a  clear  solution  with  pure  copaiba, 
but  if  either  of  the  substances  mentioned  be 
present  a  milky  mixture,  which  soon  settles  into 
two  layers,  is  formed,  the  copaiba  solution  being 
on  top  (A.  J.  P.,  July,  1873;  Proc.  A.  Ph.  A., 
xxiv.  1!)],  xxvi.  286).  Maisch  has  found  that 
ten  volumes  of  petroleum  benzin,  instead  of 
three  as  proposed  by  Wayne,  must  be  added 
to  one  of  copaiba  to  get  the  best  results  from 
this  test.  Indeed,  it  has  been  shown  that  pure 
copaiba  will  sometimes  show  turbidity  when 
mixed  with  petroleum  benzin.  (A.  J.  P.,  1877, 
p.  131.)  Hager  recommends  the  use  of  abso- 
lute alcohol,  which  he  says  completely  dissolves, 
without  turbidity,  all  the  varieties  of  copaiba 
except  the  Para,  whose  solution  on  standing 
clears  itself  by  the  deposition  of  a  few  white 
flakes.  J.  M.  Fulton  asserts  that  some  pure 
copaibas  are  not  entirely  dissolved  by  absolute 
alcohol.  (A.  J.  P.,  1877.)  For  additional  tests 
and  criticisms  by  Beckurts  and  Brueche,  see  A. 

ties  of  true  copaiba,  being  the  product  of  Hard- 
icickia  Mannii,  a  tree  closely  allied  to  the  true 
Copaibas. 

2  Some  years  since,  a  substance  was  Imported  Into 
New  York,  under  the  name  of  red  copaiba,  which  did 
not  possess  a  single  characteristic  of  the  genuine 
drug.  It  was  of  a  thick,  semi-fluid  consistence,  not 
unlike  that  of  balsam  of  Tolu.  as  it  often  reaches  us, 
of  a  brown  color  similar  to  that  of  the  same  balsam, 
though  darker,  and  of  an  unpleasant  yet  somewhat 
aromatic  odor,  recalling  that  of  liquidambar,  but  less 
agreeable.     Its  origin   Is  unknown. 
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Pharm.,  1891,  p.  90;  also  Proc.  A.  Ph.  A.,  1892, 
635.  For  Hager's  test,  see  C.  D.,  1894,  740. 
Dodge  and  Olcott  (Am.  Drug.,  1895,  5)  de- 
scribe a  test  to  detect  gurjun  balsam  in  copaiba, 
which  Kebler  regards  as  the  most  reliable  yet 
proposed;  it  is  as  follows.  Tour  drops  of  the 
suspected  sample,  dissolved  in  half  a  fluidounce 
of  glacial  acetic  acid,  will,  if  pure,  remain  color- 
less and  clear,  or  but  slightly  cloudy,  if  from 
four  to  six  drops  of  pure  nitric  acid  be  dropped 
into  the  solution.  If  the  sample  be  pure  gurjun 
balsam,  the  mixture  will  have  a  deep  purple 
color ;  if  a  mixture  of  the  two  balsams,  the  depth 
of  color  will  vary  according  to  the  amount 
of  the  adulterant,  as  small  a  proportion  as  2 
per  cent,  being  discoverable;  this  test  is  now 
official.  (See  also  A.  J.  P.,  1896,  143,  and  1897, 
394.)  For  a  valuable  paper  on  Copaiba  by 
A.  R.  L.  Dohme  see  Proc.  A.  Ph.  A.,  1904,  322. 

Uses. — Copaiba  is  gently  stimulant,  diuretic, 
laxative,  and  in  very  large  doses  often  actively 
purgative.  It  produces,  when  swallowed,  a 
sense  of  heat  in  the  throat  and  stomach,  and 
extends  an  irritant  action  not  only  throughout 
the  alimentary  canal,  but  also  to  the  urinary 
passages,  and  in  fact,  in  a  greater  or  less  degree, 
to  the  whole  mucous  membrane,  for  which  it 
appears  to  have  a  strong  affinity.  The  urine 
acquires  a  peculiar  odor  during  its  use,  and  its 
odor  may  be  detected  in  the  breath.  It  some- 
times occasions  an  eruption  upon  the  skin 
resembling  that  of  measles,  and  attended  with 
disagreeable  itching  and  tingling,  or  even  violent 
pemphigus.  (N.  Y.  M.  J.,  Jan.  1873,  p.  416.) 
Nausea  and  vomiting,  painful  purgation,  stran- 
gury and  bloody  urine,  and  a  general  state 
of  fever  are  caused  by  excessive  doses.  As  a 
remedy  it  has  been  found  most  efficient  in 
diseases  of  the  mucous  membrane,  particularly 
those  of  a  chronic  character.  Thus,  it  is  given 
with  occasional  advantage  in  leucorrhaea,  chronic 
cystitis,  chronic  dysentery,  diarrhoea,  hemor- 
rhoids, chronic  bronchitis,  and  psoriasis.  The 
complaint,  however,  in  which  it  is  most  em- 
ployed is  gonorrhoea.  It  should  not  be  admin- 
istered in  the  first  stages,  when  the  inflamma- 
tion is  severe  and  acute,  nor  is  it  applicable  to 
very  chronic  forms  of  the  disorder,  such  as 
gleet.  It  was  formerly  much  esteemed  as  a 
vulnerary,  and  as  an  application  to  ulcers,  but 
it  is  now  seldom  used  externally.  Ruschen- 
berger  recommends  it  locally  in  chilblains. 
(Med.  Examiner,  i.  77.) 

Both  the  volatile  oil  and  the  resin  are  elimin- 
ated by  the  kidneys  in  an  altered  condition ;  if 
to  the  urine  of  a  person  taking  the  drug,  nitric 
acid  be  added,  a  precipitate  is  thrown  down, 
which  may  be  mistaken  for  albumin.  The  vola- 
tile oil  is  more  active  than  is  the  resin,  which  is 
not,  however,  inert.  Wilks  of  Guy's  Hospital, 
London,  speaks  of  the  resin  with  great  confi- 
dence as  a  hydragogue  diuretic  in  obstinate 
dropsy,  given  in  the  dose  of  fifteen  or  twenty 
grains  three  times  a  day. 

Dose,  of  copaiba,  from  twenty  minims  to 
a  fluidrachm   (1.3  to  3.75  Cc.)   three  times  a 

(26) 


day,  or  a  smaller  quantity  repeated  more  fre- 
quently. It  may  be  given  dropped  on  sugar, 
but  in  this  form  is  often  so  exceedingly  offen- 
sive as  to  render  some  concealment  of  its 
nauseous  qualities  necessary.  A  less  disagree- 
able form  is  that  of  emulsion,  prepared  by 
rubbing  the  copaiba  first  with  mucilage,  or  the 
yolk  of  an  egg,  and  sugar,  and  afterwards  with 
some  aromatic  water,  as  that  of  mint  or  cin- 
namon. The  volatile  oil,  which  is  official,  may 
be  given  in  the  dose  of  ten  or  fifteen  minims 
(0.6  to  0.9  Cc.)  in  emulsion,  or,  as  is  almost 
universally  preferred,  in  capsules. 

CORIANDRUM.  U.  S.  (Br.) 

CORIANDER  [Coriander  Seed] 

(c5-rl-an'drum) 

"  The  dried  ripe  fruit  of  Coriandrum  sativum 
Linne  (Fam.  Umbelliferce)."  U.  S.  "The  dried 
ripe  fruit  of  Coriandrum  sativum,  Linn."    Br. 

Coriandrl  Fructus,  Br. ;  Coriander  Fruit;  Co- 
riandre,  Fr.  Cod.;  Koriander,  G. ;  C'oriandro,  It.; 
Cilantro,  <S'p. 

Coriandrum  sativum,  Willd.,  Sp.  Plant,  i. 
1448;  Woodv.,  Med.  Bot.,  137,  t.  53.— This  is 
an  annual  plant,  with  an  erect,  round,  smooth, 
branching  stem  rising  about  two  feet,  and  fur- 
nished with  compound  leaves,  of  which  the 
upper  are  thrice  ternate,  with  linear  pointed 
leaflets,  the  lower  pinnate,  with  the  pinnae  cut 
into  irregular  serrated  lobes  like  those  of 
parsley.  The  flowers  are  white  or  rose-colored, 
and  in  compound  terminal  umbels;  the  fruit 
globular,  and  composed  of  two  concave  hemi- 
spherical portions.  C.  sativum  is  a  native  of 
Italy,  but  at  present  grows  wild  in  most  parts  of 
Europe,  having  become  naturalized  in  conse- 
quence of  its  extended  cultivation.  The  flowers 
appear  in  June,  and  the  fruit  ripens  in  August. 
It  is  a  singular  fact  that  all  parts  of  the  fresh 
plant  are  extremely  fetid  when  bruised,  while  the 
fruit  becomes  fragrant  by  drying.  This  is  the  of- 
ficial portion.    It  is  brought  to  us  from  Europe. 

The  fruit  of  the  coriander  is  globular,  about 
an  eighth  of  an  inch  in  diameter,  obscurely 
ten-ribbed,  with  minute  indications  of  secondary 
ribs  in  the  furrows,  of  a  grayish  or  brownish- 
yellow  color,  and  separable  into  the  two  meri- 
carps  (half -fruits),  which  are  only  bound  to- 
gether by  the  membranous  pericarps.  Each 
half-fruit  is  provided  with  two  oil  tubes  on  the 
conjoining  face.  The  whole  fruit  has  the  per- 
sistent calyx  at  its  base,  and  is  sometimes  sur- 
mounted by  the  adhering  conical  style.  Cori- 
ander is  thus  described  by  the  U.  S.  Pharm.: 
"  Nearly  globular,  brownish-yellow,  smooth,  4 
to  5  Mm.  in  diameter,  crowned  with  the  calyx 
teeth  and  a  short  stylopodium;  mericarps 
usually  united,  each  with  five  prominent, 
straight  primary  ribs  and  four  indistinct 
secondary  ribs,  the  inner  surface  deeply  con- 
cave and  with  two  oil-tubes;  odor  and  taste 
agreeably  aromatic."  U.  S.  The  aromatic  taste 
and  odor  depend  on  a  volatile  oU,  which  may 
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be  obtained  separate  by  distillation.  One  pound 
of  the  seeds  yields  forty-two  grains  of  the  oil. 
(Zeller.)  This  is  colorless  or  pale  yellow,  with 
an  agreeable  odor  of  coriander,  a  mild  aromatic 
taste,  and  a  sp.  gr.  varying  from  0.87  to  0.88. 
Its  main  constituent,  according  to  Semmler 
(Ber.  d.  Chem.  Ges.,  xxiv.  206),  is  what  was 
first  called  coriandrol,  but  is  now  recognized 
as  right  rotatory  lindlool,  CioHisO,  boiling 
between  194°  and  198°  C.  Besides  this,  about 
5  per  cent,  of  dextro-pinene  was  isolated,  boil- 
ing between  156°  and  160°  C.  It  is  one  of  the 
most  permanent  volatile  oils,  long  resisting  oxi- 
dation. The  fruit's  virtues  are  imparted  to  al- 
cohol by  maceration,  and  less  readily  to  water. 

Uses. — Coriander  is  a  rather  feeble  aromatic. 
It  is  almost  exclusively  employed  in  combina- 
tion with  other  medicines,  either  to  cover  their 
taste,  to  render  them  acceptable  to  the  stomach, 
or  to  correct  their  griping  qualities.  It  was 
well  known  to  the  ancients. 

Dose,  twenty  to  sixty  grains  (1.3  to  3.9  Gin.). 

Off.  Prep. — Confectio  Sennae,  V.  S.  (from  oil), 
Br.;  Spiritus  Aurantii  Compositus.  I  .  S.  (from 
oil);  Syrupus  Rhci.  Br. ;  Syrupus  Sennae.  I  .  8. 
(from  oil)  ;  Tinctura  Rhei  Composite,  Br.;  Tinc- 
tura  Sennae  Composita,  Br. 

CREOSOTUM.  U.  S.,  Br. 

CREOSOTE 

(cre-o-sO'tum) 

"A  mixture  of  phenols  and  phenol  deriva- 
tives, chiefly  guaiacol  and  creosol,  obtained  dur- 
ing the  distillation  of  wood-tar,  preferably  of 
that  derived  from  the  beech,  Fagu$  sUvatica 
Linne  or  Fagut  ferruginea  Alton  ( Fam. 
Fagacece)."  U.  S.  "A  mixture  of  guaiacol, 
creosol,  and  other  phenols;  obtained  in  the  dis- 
tillation of  wood-tar."  Br. 

Creasotum.  Br.  (1885);  f'reasote :  CrteMtfl  du 
Ooudron  de  Bols.  Fr.  Cod.:  Creosote,  Fr.  :  Kreosotum, 
P.  O.;  Kreosot.  Buchenholztheerkreosot.  O.;  Creowto, 
It. ;  Creosote,  Np. 

This  is  a  substance  discovered  in  1830  by 
Reichenbach  in  the  products  of  the  distillation 
of  wood.  This  distillation  of  wood  yields  pro- 
ducts very  analogous  to  one  fraction  of  the 
coal  tar  obtained  by  the  destructive  distillation 
of  bituminous  coal.  This  traction  is  the  heavy 
oil  of  coal  tar,  which  comes  over  between  165° 
C.  (329°  F.)  and  200°  C.  (392°  F.)  :  it  is 
often  called  "  coal  tar  creosote,"  and  contains 
a  group  of  phenols,  including  carbolic  acid, 
now  known  officially  as  phenol,  CeHeO,  boiling 
at  a  temperature  not  higher  than  188°  C. 
(370.4°  F.),  cresylic  acid,  or  cresol,  C7HsO, 
boiling  at  from  '  195°  to  205°  C.  (383°  to 
401°  F.),  and  xylenol,  or  dimethyl  phenol,  Cs 
HioO,  boiling  at  211°  C.  (411.8°  P.).  Wood 
tar  is  a  complex  mixture  of  phenoloid  bodies. 
These  are  chiefly  the  acid  methylic  ethers  of 
catechol  (or  pyroeateehin)  and  its  homologues. 
For  chief  constituents,  see  table  page  403. 

Preparation. — Creosote  is  obtained  either 
from  wood  tar  or  from  crude  pyroligneous  acid. 


When  wood  tar  is  used,  it  is  distilled  until  it 
has  attained  the  consistence  of  pitch.  The  dis- 
tilled liquid  divides  itself  into  three  layers,  an 
aqueous  between  two  oily  layers.  The  inferior 
oily  layer,  which  alone  contains  the  creosote, 
is  separated,  and  saturated  with  sodium  car- 
bonate to  remove  acetic  acid.  The  liquid  is 
allowed  to  rest,  and  the  new  oil  which  sepa- 
rates is  decanted  from  it.  This  oil  is  distilled, 
and  yields  products  lighter  than  water,  and 
a  liquid  heavier.  The  latter  alone  is  preserved, 
and,  after  having  been  agitated  repeatedly 
with  weak  phosphoric  acid  to  neutralize  am- 
monia, is  allowed  to  remain  at  rest  for  some 
time.  It  is  next  washed  until  it  is  free  from 
acidity,  and  then  distilled  with  a  fresh  por- 
tion of  weak  phosphoric  acid,  care  being  taken 
to  cohobate  from  time  to  time.  The  oily  liquid 
thus  rectified  is  colorless,  and  contains  much 
creosote,  but  also  a  portion  of  light  oil  distillate. 
To  separate  the  latter,  the  liquid  is  mixed  with  a 
solution  of  sodium  hydroxide  of  the  density  1.12, 
which  dissolves  the  creosote,  but  not  the  light 
oil.  The  oil,  which  floats  from  its  levity,  is 
then  separated,  and  the  alkaline  solution  of 
the  creosote  is  exposed  to  the  air,  until  it 
beet mies  brown  in  consequence  of  the  decom- 
position of  a  foreign  matter,  and  is  then 
saturated  with  sulphuric  acid.  This  sets  free 
the  creosote,  which  is  decanted,  and  again  dis- 
tilled. The  treatment  by  solution  of  soda,  sul- 
phuric acid,  etc.,  is  to  be  repeated  until  the 
creosote  no  longer  becomes  brown  by  exposure 
to  the  air,  but  only  slightly  reddish.  It  is  then 
dissolved  in  a  stronger  solution  of  soda,  and 
distilled  again,  and  finally  redistilled  for  the 
last  time,  rejecting  the  first  portion  which 
comes  over,  on  account  of  its  containing  much 
water,  and  collecting  the  next  portion;  care 
being  taken  not  to  push  the  distillation  too  far. 
The    product   collected    is   creosote. 

When  creosote  is  extracted  from  pyroligneous 
acid,  the  first  step  is  to  dissolve  sodium  sul- 
phate in  it  to  saturation.  The  oil  which  sepa- 
rates and  floats  above  is  decanted,  and,  having 
been  allowed  to  remain  at  rest  for  a  few  days, 
is  saturated  by  potassium  carbonate  with  the 
assistance  of  heat,  and  distilled  with  water. 
The  oleaginous  liquid  obtained  is  of  a  pale  yel- 
low color,  and  is  to  be  treated  as  above  detailed, 
in  relation  to  the  treatment  of  the  corresponding 
oil  obtained  from  wood  tar. 

Properties. — Creosote,  when  pure,  is  a  color- 
less oleaginous  liquid,  of  the  consistence  of 
oil  of  almonds,  slightly  greasy  to  the  touch, 
volatilizable  by  heat,  and  having  a  caustic,  burn- 
ing taste,  and  a  penetrating,  disagreeable  odor, 
like  that  of  smoked  meat,  and  analogous  to, 
yet  different  from,  that  of  phenol.  As  met 
with  in  commerce,  it  has  frequently  a  brownish 
tinge.  It  burns  with  a  sooty  flame.  Applied 
in  a  concentrated  state  to  the  skin,  it  corru- 
gates and  then  destroys  the  cuticle,  causing  a 
white  spot.  On  paper  it  leaves  a  greasy  stain, 
which  disappears  in  a  few  hours,  or  in  ten 
minutes  if  heated  to  100°  C.  (212°  F.).    Its  sp. 
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gr.  is  not  below  1.072  at  25°  C.  (U.  S.),  and 
not  below  1.079  at  15.5°  C.  (Br.).  It  boils  be- 
tween 200°  and  220°  C,  and  remains  fluid  at 
— 27°  C.  It  is  a  non-conductor  of  electricity, 
and  refracts  light  strongly.  It  is  devoid 
of  acid  or  alkaline  reaction.  Mixed  with 
water,  it  forms  two  layers,  one  consisting 
of  one  part  of  creosote  and  about  eighty  of 
water,  the  other,  of  one  part  of  water  and  ten 
of  creosote.  It  dissolves  a  large  proportion 
of  iodine  and  phosphorus,  and  a  considerable 
amount  of  sulphur,  especially  when  assisted 
by  heat.  Allen  states  that  in  Rhenish  creosote 
guaiacol  predominates,  while  a  sample  of  Mor- 
son's  creosote  from  "  Stockholm  tar,"  examined 
by  him,  boiled  at  about  217°  C,  and  consisted 
chiefly  of  creosol. 

The  U.  S.  Pharm.  describes  creosote  as  "  an 
almost  colorless,  yellowish  (not  pinkish),  highly 
refractive,  oily  liquid,  having  a  penetrating, 
smoky  odor,  and  a  burning,  caustic  taste;  it 
should  not  become  brown  in  color  on  exposure  to 
light.  Specific  gravity  not  below  1.072  at  25° 
C.  (77°  F.).  Its  solution  in  about  140  parts 
of  water  at  25°  C.  (77°  F.)  is  not  perfectly 
clear.  With  120  parts  of  hot  water  it  forms 
a  clear  liquid,  which,  on  cooling,  becomes 
turbid  from  the  separation  of  minute  oily  drops 
(distinction  from,  and  absence  of,  both  phenol 
and  so-called  'coal-tar  creosote').  The  fil- 
trate from  these  separated  oily  globules  yields 
a  reddish-brown  precipitate  with  bromine  T.S. 
(distinction  from  phenol  and  so-called  'coal- 
tar  creosote,'  both  of  which  yield  white  pre- 
cipitates). Soluble  in  all  proportions  in  abso- 
lute alcohol,  ether,  chloroform,  carbon  disul- 
phide,  acetic  acid,  and  fixed  and  volatile  oils. 
When  distilled,  most  of  it  comes  over  between 
200°  and  220°  C.  (392°  and  428°  F.).  When 
cooled  to  —20°  C.  (—4°  F.),  it  becomes  gelat- 
inous, but  does  not  solidify  (difference  from 
phenol).  It  is  inflammable,  burning  with  a 
luminous,  smoky  flame.  Creosote  is  neutral  or 
only  faintly  acid  to  litmus  paper.  On  stirring 
together  equal  volumes  of  Creosote  and  collo- 
dion in  a  dry  test-tube,  no  permanent  coagulum 
should  form  (difference  from  phenol  and  so- 
called  '  coal-tar  creosote,'  and  limit  of  the 
former).  If  1  volume  of  Creosote  be  mixed 
with  1  volume  of  95  percent,  glycerin,  a  clear 
mixture  will  result,  from  which  a  creosotic  layer, 
equal  to  or  greater  in  volume  than  the  Creosote 
employed,  will  separate  on  the  addition  of  one- 
fourth  volume  of  water  (difference  from,  and 
limit  of,  phenols).  On  adding  to  10  Cc.  of  a 
saturated  aqueous  solution  of  Creosote  1  drop 


of  ferric  chloride  T.S.,  the  liquid  develops  a 
clear  violet-blue  color,  which  is  very  transient; 
it  then  clouds  almost  instantly,  the  color  passing 
rapidly  from  a  grayish-green  into  a  muddy 
brown,  with  finally  the  formation  of  a  brown 
precipitate  (difference  from  phenol  and  so- 
called  '  coal-tar  creosote,'  and  limit  of  the 
former).  If  1  Cc.  of  Creosote  be  mixed  with 
10  Cc.  of  a  solution  of  potassium  hydroxide  in 
absolute  alcohol  (1  in  5),  a  solid  crystalline 
mass  will  form  (difference  from  phenol  and  so- 
called  '  coal-tar  creosote,'  and  limit  of  the 
former).  On  mixing  2  Cc.  of  Creosote  with 
10  Cc.  of  normal  sodium  hydroxide  V.S.,  a 
clear,  pale  yellow  liquid  results,  which  remains 
unclouded  on  diluting  with  50  Cc.  of  water 
(absence  of  neutral  oils).  If  1  Cc.  of  Creosote 
be  cautiously  and  gently  shaken  with  2  Cc. 
of  petroleum  benzin  and  2  Cc.  of  freshly  pre- 
pared barium  hydroxide  T.S.  until  a  uniform 
mixture  is  produced,  upon  complete  separation 
three  distinct  layers  are  visible,  the  middle  one 
of  which  contains  the  Creosote,  unaltered  in 
appearance;  while  the  petroleum  benzin  should 
not  be  blue  or  muddy,  and  the  aqueous  layer 
should  not  have  acquired  a  red  tint  (absence 
of  ccerulignol  and  some  other  high-boiling  con- 
stituents of  wood-tar) ."  U.  S. 

The  British  Pharm.  describes  Creosote  as 
"  a  colorless  or  yellowish  highly  refractive 
liquid,  having  a  sh'ong  empyreumatic  odor  and 
acrid  taste;  neutral  or  only  faintly  acid  to 
litmus.  It  is  dissolved  by  about  150  parts  of 
water  at  ordinary  temperatures,  and  is  more 
soluble  in  hot  water.  It  is  freely  soluble  in 
alcohol  (90  per  cent.),  ether,  chloroform, 
glycerin,  and  glacial  acetic  acid.  Specific 
gravity,  not  below  1.079.  It  distils  between 
392°  F.  (200°  C.)  and  423°  F.  (220°  C). 
A  1  per  cent,  solution  in  alcohol  (90  per  cent.), 
or  a  half  per  cent,  solution  in  water,  with  a 
drop  of  the  test-solution  of  ferric  chloride, 
yields  a  green  coloration,  rapidly  changing  to  a 
reddish  brown.  It  rotates  the  plane  of  a  ray 
of  polarized  light  to  the  left.  Dropped  on 
white  filtering  paper  and  exposed  to  a  tempera- 
ture of  212°  F.  (100°  C),  it  leaves  no  trans- 
lucent stain  (absence  of  less  volatile  liquids). 
It  is  miscible  with  an  equal  volume  of  collodion 
Avithout  gelatinization;  and,  when  shaken  with 
5  times  its  bulk  of  solution  of  ammonia,  its 
volume  should  not  be  diminished  materially 
(distinction  from  phenol)."   Br. 

Creosote  instantly  dissolves  ammonia,  and 
retains  it  with  great  force.  Strong  nitric  and 
sulphuric  acids  decompose  it,  the  former  giving 


A.  Monohydric  Phenols. 

Phenol,  or  carbolic  acid     C0Hr,OH. 

Paracresol      CeH4fCH310H. 

Xylenol,  or  phlorol      CcHstCHsJoOH. 


B.  Methylic  Ethers  of  Dihydric  Phenols. 

Guaiacol  methvl  catecholate C6H4(OCH3)OH. 

Creosol  methyl  homocatecholate     .  .    C6H3(CH3)OCH3.OH. 
(Homocreosol)  methyl  cresol, 

dimethyl  guaiacol     C0EUCH3).>OCH3OH. 

Ceerulignol-propyl-guaiacol      CeH3(C3H7)OCH3OH. 


C.  Methylic  Ethers  of  Trihydric  Phenols. 

Dimethyl  pyrogallate ffilfflworai  OH 

Dimethyl  methyl-pyrogallate     X#^\\nc¥rnH 

Dimethyl  propyl-pyrogallate  (picamar) UH2  OsH7  (OUH3)»OH 

Methyl  propyl-pyrogallate CeH.j(OsH7)iU^H3)(<JH); 

(Allen's  Com.  Org.  Anal.,  2d  ed.,  vol.  ii.  p.  5t>5.) 
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rise  to  reddish  vapors,  the  latter  to  a  red  color, 
which  becomes  black  on  the  addition  of  more 
of  the  acid.  Diluted  nitric  acid  converts  it 
into  a  brown  resin,  which,  treated  with  am- 
monia, and  then  dissolved  in  boiling  alcohol, 
gives,  by  evaporation,  certain  salts  of  ammonia, 
two  of  which  contain  new  acids,  discovered 
by  Laurent.  Hydrochloric  acid  produces  no 
change  in  it.  Morson  of  London,  gives  a  test 
based  on  the  solvent  power  of  glycerin  over 
phenol,  which  is  dissolved  by  it  in  all  propor- 
tions, while  pure  creosote  is  insoluble  or  nearly 
so,  and,  consequently,  if  any  liquid  assumed  to 
be  creosote  dissolves  largely  in  glycerin,  it 
probably  consists  in  the  whole,  or  in  large  part, 
of  phenol.  Subsequent  experiments  appear 
to  show  that  this  test  succeeds  best  with  Mor- 
son's  creosote;  beech-wood  creosote,  although 
pure,  sometimes  mixes  with  glycerin  without 
turbidity.  Hager  modified  Morson's  test  by 
using  a  mixture  of  3  parts  absolute  glycerin 
and  1  part  water.  With  this  fairly  good  results 
are  obtained,  according  to  Allen.  A  still  better 
test,  according  to  John  A.  Clark,  is  an  alcoholic 
solution  of  iron  perchloride  (Tinct.  Ferri  Per- 
chlor.,  Br.),  which  with  an  alcoholic  solution  of 
creosote  produces  a  deep  greenish-blue  color, 
but  with  phenol  a  light  brown.  (A.  J.  P., 
June,  1873,  269.)  Creosote  dissolves  a  large 
number  of  metallic  salts,  and  reduces  some 
of  them  to  the  metallic  state,  as,  for  example, 
silver  nitrate  and  acetate.  Froehde's  reagent 
(a  solution  of  1  part  of  molybdic  acid  in  100 
parts  of  sulphuric  acid)  is  recommended  by  E. 
YV.  Daw  as  a  distinguishing  test  for  phenol 
(P.  J.,  1878,  1022).  A  drop  or  two  of  the 
doubtful  liquid  is  to  be  agitated  with  two 
fluidrachms  of  distilled  water,  the  whole  filtered, 
and  a  drop  or  two  of  the  test  solution  added. 
Pure  creosote  gives  a  brown  or  reddish-brown 
reaction  on  standing  or  slight  warming,  pass- 
ing to  a  light  yellowish  brown;  with  phenol, 
the  brown  passing  to  a  maroon  soon  de- 
velops a  more  or  less  intense  purple.  Of  all 
the  properties  of  creosote,  the  most  remarkable 
is  its  power  of  preserving  meat.  It  is  this 
property  which  has  suggested  its  name,  derived 
from  *p£ac,  flesh,  and  ou^u,  I  preserve. 

Impurities  and  Adulterations. — Creosote  is 
sometimes  adulterated  with  rectified  oil  of  tar 
and  the  fixed  and  volatile  oils.  All  these  sub- 
stances are  detected  by  strong  acetic  acid,  which 
dissolves  the  creosote,  and  leaves  them  behind, 
floating  above  the  creosote  solution.  Creosote 
from  beech-wood  tar,  however,  is  only  partially 
dissolved  by  hot  acetic  acid  of  ordinary  strength. 
Fixed  oils  are  also  discovered  by  a  stain  on 
paper  not  discharged  by  heat.  Any  trace  of 
the  matter  which  produces  the  brownish  tinge 
is  detected  by  the  liquid  becoming  discolored  by 
exposure  to  sunshine.  Commercial  creosote 
sometimes  contains  phenol  and  cresol,  from  coal 
tar;  and,  indeed,  much  of  what  has  been  sold 
for  creosote  was  nothing  more  than  impure 
phenol.  (See  Phenol.)  It  has  been  already 
stated  that  phenol  strongly  resembles  creosote; 


but,  as  the  effects  of  the  two  on  the  system  are 
very  different,  it  is  highly  desirable  to  be  able 
to  distinguish  between  them.  Tests  for  this 
purpose  have  been  given  above,  and,  with  those 
quoted  from  the  Pharmacopoeia,  are  sufficient 
for  the  purpose.  The  large  doses  in  which 
creosote  is  now  sometimes  given  makes  the  sale 
of  the  so-called  "  coal  tar  creosote  "  dangerous, 
for  there  would  be  a  strong  pi'obability  that 
a  patient  might  be  given  a  large  dose  of  phenol 
with  disastrous  effects;  Merck  &  Co.  have  pub- 
licly announced  that  they  have  ceased  to  label 
or  market  "  coal  tar  creosote." 

Uses. — The  constitution  of  even  genuine 
beech-wood  creosote  varies  very  greatly  in  the 
proportion  of  guaiacol  and  creosol  and  in  the 
amount  of  monophenols,  and  it  would  seem 
impossible  to  get  under  the  name  of  creosote 
a  fixed  medicament.  Nevertheless,  for  practical 
therapeutic  purposes  creosote  is  sufficiently  con- 
stant in  its  composition,  the  physiological  and 
therapeutic  action  of  its  various  constituents 
being  apparently  so  closely  allied  as  to  make 
variability  in  the  proportion  of  these  constit- 
uents of  little  importance;  indeed,  our  knowl- 
edge of  the  physiological  effects  of  creosote  is 
very  imperfect.  It  rivals  phenol  in  its  anti- 
septic power.  It  is,  when  applied  locally,  a 
paralyzant  to  the  nerves,  and  probably  to  all 
higher  tissues;  and  it  was  formerly  generally  be- 
lieved to  be  almost  identical  in  the  range  and 
powers  of  its  activity  with  phenol.  If  it  be 
true,  however,  as  stated  in  S.  M.,  July,  1891, 
that  Bouchard  has  administered  it  in  doses  of 
two  and  a  half  drachms  without  evil  result, 
it  cannot  be  physiologically  equivalent  to 
phenol.  The  correctness  of  this  view  is  further 
indicated  by  the  rarity  of  cases  of  creosote 
poisoning  in  the  records  of  medicine.  Freu- 
denthal  (N.  Y.  M.  R.,  April,  1892)  reports  the 
case  of  a  woman  who  took  600  drops  of  creo- 
sote in  a  very  short  time,  the  ingestion  being 
followed  almost  immediately  by  unconscious- 
ness, with  intense  trismus,  contracted  immobile 
pupils,  and  general  cyanosis,  but  in  which  re- 
covery was  made  practically  without  the  ad- 
ministration of  remedies.  He  further  states 
that  subsequently  this  same  patient,  by  increas- 
ing the  dose  of  creosote,  was  able  to  take 
500  drops  daily  without  ill  effect.  Creosote 
was  originally  administered  in  phthisis  with  the 
idea  of  destroying  the  tubercle  bacillus.  There 
is,  however,  no  reason  for  believing  that  it 
directly  affects  the  growth  of  this  organism, 
although  it  undoubtedly  is  a  very  effectual 
remedy  in  the  disease.  Its  value  is  almost  in 
direct  proportion  to  the  amount  of  expectora- 
tion,— i.e.,  to  the  activity  of  the  catarrhal  pro- 
cesses. It  acts  by  influencing  the  pulmonic 
catarrh,  which,  although  a  secondary  result 
of  the  bacillus,  favors  greatly  their  growth. 
It  is  at  least  of  equal  service  in  cases  of  chronic 
non-tubercular  inflammation  of  the  bronchial 
tubes,  and  even  of  the  lung  structure  itself 
when  the  disease  is  of  a  catarrhal  type.  To 
be  effective  it  must  be  given  in  as  large  doses 
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as  the  stomach  can  bear,  and  its  use  must  be 
continually  kept  up  for  weeks  and  even  months. 
It  may  be  given  in  cod  liver  oil  or  emulsion, 
but  is  usually  best  tolerated  in  capsules  (three 
to  five  minims  each).  Two  of  these  may  be 
administered  at  first  four  times  a  day,  the  dose 
being  gradually  increased  until  from  thirty  to 
forty  minims  a  day  are  taken,  or  some  evidences 
of  disagreement  with  the  digestion  appear.  The 
remedy  should  be  taken  after  meals,  or  the 
ingestion  should  be  immediately  preceded  by 
a  glass  of  milk.  Creosote  has  also  been  used 
hypodermically  in  phthisis.  Thus,  Perom  em- 
ployed a  10  per  cent,  solution  given  in  oil  of 
sweet  almonds,  two  injections  of  eighty  minims 
each  being  given  daily.  Dor  administered,  by 
intra-tracheal  injections,  a  5  per  cent,  solu- 
tion in  recently  boiled  olive  oil,  holding  that 
the  drug  reached  the  pulmonic  alveoli  and 
attacked  the  disease  locally.  On  account  of 
its  local  action  as  a  powerful  paralyzant  of 
nerve-tissue,  creosote  is  frequently  employed 
with  great  advantage  in  cases  of  nausea,  vomit- 
ing, or  diarrhosa  dependent  upon  excessive  irri- 
tability, without  acute  inflammation,  of  the 
gastric  or  intestinal  mucous  membrane;  it  has 
also  been  successfully  used  in  the  vomiting  of 
pregnancy  or  of  hysteria,  in  cholera  morbus, 
cholera  infantum,  lienteric  diarrhoza,  typhoid 
fever,  and  even  in  dysentery.  When  in  these 
cases  there  is  a  tendency  to  fermentation  of  the 
contents  of  the  stomach  or  bowels,  creosote  is 
especially  valuable,  and  may  often  be  combined 
advantageously  with  an  alkali  or  chalk.  Exter- 
nally, creosote  has  been  employed  for  exactly 
the  same  diseases  as  has  phenol.  Indeed,  the 
latter  remedy,  on  account  of  its  greater  cheap- 
ness, has  almost  entirely  supplanted  creosote. 
The  skin  diseases  to  the  treatment  of  which 
creosote  has  been  supposed  to  be  best  suited  are 
those  of  a  scaly  character.  In  burns  its  efficacy 
has  been  insisted  on,  especially  in  those  attended 
with  excessive  suppuration  and  fungous  granula- 
tions. In  chilblains  also  it  is  stated  to  be  a 
useful  application.  Mixed  with  four  parts  of 
lard,  it  is  said  to  have  proved  very  serviceable 
in  erysipelas.  When  applied  to  wounds  it  acts 
as  a  haemostatic,  stopping  the  capillary  hemor- 
rhage, but  possesses  no  power  to  arrest  the 
bleeding  from  large  vessels.  Accordingly,  creo- 
sote water  has  been  applied  locally  in  menor- 
rhagia,  and  to  arrest  uterine  hemorrhage  and 
the  bleeding  from  leech-bites.  The  ulcers  in 
the  treatment  of  which  it  has  been  found  most 
useful  are  those  of  an  indolent  and  gangrenous 
character,  in  which  its  several  properties  of 
escharotic,  stimulant,  and  antiseptic  are  use- 
fully brought  into  play.  In  all  these  cases, 
should  the  remedy  cause  irritation,  it  must  be 
suspended,  or  alternated  with  emollient  and 
soothing  applications.  Injected  into  fistulous 
ulcers,  it  proves  a  useful  resource,  by  exciting 
the  callous  surfaces  and  disposing  them  to 
unite.  Wherever  there  are  foul  ulcers,  gan- 
grenous surfaces,  or  inflamed  serous,  mucous, 
or  glandular  tissues  giving  rise  to  fetid  dis- 


charges, creosote  may  be  substituted  for  phenol ; 
as  examples  may  be  mentioned  fetid  leucorrhcea, 
puerperal  metritis,  fetid  otorrhoea,  putrid  or 
diphtheritic  sore  throat,  chronic  empyema. 
The  strength  of  the  application  may  vary  from 
that  of  pure  creosote,  to  a  single  drop  in  a 
fluidounce  of  water,  according  to  the  delicacy 
of  the  part  and  the  severity  of  the  disease. 
On  account  of  its  local  anaesthetic  and  anti- 
septic influence,  it  is  much  employed  by  den- 
tists for  the  obtunding  of  sensitive  dentine  and 
as  an  ingredient  of  pastes  for  the  destruction 
of  nerves.  One  or  two  drops  of  the  pure  sub- 
stance must  be  carefully  introduced  into  the 
hollow  of  the  tooth  on  a  little  cotton,  avoiding 
contact  with  the  tongue  or  cheek.  To  render 
it  effectual,  the  hollow  of  the  tooth  must  be 
well  cleansed  before  it  is  applied.  A  mixture 
of  15  parts  of  creosote  and  10  of  collodion  is 
said  to  have  a  jelly-like  consistence,  and  to  be 
usefully  applied  to  carious  teeth,  which  it  pro- 
tects from  the  air;  but,  as  pure  creosote  does 
not  coagulate  collodion,  this  remark  applies 
properly  to  the  impure  phenol  before  stated 
to  be  commonly  sold  under  the  same  name. 

In  an  overdose  creosote  acts  as  a  poison, 
producing  giddiness,  obscurity  of  vision,  de- 
pressed action  of  the  heart,  convulsions,  and 
coma.  H.  A.  Hare  has  found  that  sulphuric 
acid  and  the  soluble  sulphates  are  antidotal  to 
creosote  as  they  are  to  phenol.  Medicinal  treat- 
ment consists  in  evacuation  of  the  poison  and 
administration  of  ammonia  and  other  stimulants. 

Under  the  name  of  Vapor  Creasoti  (Inhala- 
tion of  Creosote),  the  British  Pharmacopoeia 
(1885)  formerly  directed  a  preparation  con- 
sisting of  12  minims  of  creasote  and  8  fluid- 
ounces  of  boiling  water,  which  were  directed 
to  be  mixed  in  an  inhaling  apparatus,  so 
arranged  that  the  air  should  be  made  to  pass 
through  the  solution,  and  then  inhaled.  It  may 
be  used  in  chronic  inflammation  of  the  air 
passages. 

Dose,  of  creosote,  five  to  ten  minims  (0.3 
to  0.6  Cc). 

Off.  Prep. — Aqua  Creosoti,  U.  S.;  Mistura  Creo- 
soti,  Br.;  Unguentum  Creosoti,  Br. 

CRESOL.  U.  S. 

CRESOL 

(cres'51) 

C7H7.OH=  107.25 

"A  mixture  [C6H4(CHs)0H]  of  the  three 
isomeric  Cresols  obtained  from  coal-tar,  freed 
from  phenol,  hydrocarbons,  and  water.  It 
should  be  preserved  in  amber-colored  bottles, 
protected  from  light."    U.  S. 

Cresolum,  Cresolum  Purum ;  Cresylic  Acid,  Tri- 
cresol, Methylphenol,  Oxytoluene  ;  Cresol,  Fr. ;  En- 
terol,  Trikresol,  Kresol,  G. 

Preparation. — Cresol  was  introduced  into 
the  U.  S.  P.  (8th  Rev.)  mainly  for  use  in  mak- 
ing  the   official   compound    solution   of   cresol 
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{Liquor  Cresolis  Compositus),  an  antiseptic 
solution  well  adapted  for  external  uses  because 
of  its  miseibility  with  water.  Crude  carbolic 
acid  is  an  impure  form  of  cresol.  Cresol  is 
prepared  from  coal  tar  by  collecting-  the  dis- 
tillates coming-  over  between  140°  C.  and 
220°  C.f  and  purifying  these  by  treatment  with 
solution  of  sodium  hydroxide  and  hydrochloric 
acid. 

Properties. — There  arc  three  isomeric  ere- 
sols:  orthocresol,  melting  at  31°  C.  and  boiling 
at  188°  C. ;  metacresol,  a  liquid  boiling  at 
201°  C,  but  not  solidifying  even  at  —80°  C; 
and  paracrcsol,  forming  colorless  prisms,  melt- 
ing at  36°  C.  and  boiling  at  198°  C.  These 
cresols  are  all  obtainable  by  fractional  dis- 
tillation from  that  portion  of  coal  tar  boiling 
between  190°  and  210°  C.1  Cresol  of  the 
U.  S.  P.  is  "  a  colorless  or  straw-colored  re- 
fractive liquid,  having  a  phenol-like  odor,  and 
turning  vellowish-brown  on  prolonged  exposure 
to  light.  Specific  gravity:  1.038  at  25°  C. 
(77°  F.).  Cresol  is  soluble  in  60  parts  of 
water  at  25°  C.  (77°  F.);  miscible  in  all  pro- 
portions with  petroleum  beuzin,  benzene,  alco- 
hol, ether,  and  glycerin;  miscible  with  alkali 
hydroxide  solutions.  It  boils  at  from  195°  to 
205°  C.  (383°  to  401°  P.).  If  1  Cc.  of  Cresol 
be  mixed  with  1  Cc.  of  an  aqueous  solution  of 
sodium  hydroxide  (1  in  10),  it  should  dissolve 
with  no  appreciable  liquid  residue  (absence  of. 
or  limit  of,  hydrocarbons) .  If  1  Cc.  of  Cresol 
be  mixed  with  1  Cc.  of  glycerin,  a  clear  solution 
should  be  produced,  from  which,  on  the  addi- 
tion of  1  Cc.  of  water,  the  Cresol  should  com- 
pletely separate  (absence  of,  and  distinction 
from,  phenol)."    U.  S. 

Uses. — It  is  generally  believed  that  cresol  is 
much  more  active  as  a  germicide  than  phenol. 
The  statement  that  it  is  less  toxic  than  is  phenol 
is  probably  not  correct,  although  the  difficulty 
of  the  absorption  of  cresol  makes  it  act  more 
slowly  than  does  phenol,  and  it  is  certainly 
less  caustic.  The  symptoms  of  poisoning  by 
it  have  been  identical  with  those  of  phenol 
poisoning.  Internally  cresol  has  been  used  to 
some  extent  given  in  capsules,  but  is  inferior  to 
phenol  and  has  the  same  range  of  application. 
For  further  information  see  Cresol  prepara- 
tions, Part  II. 

Dose,  2  to  3  minims  (0.12  to  0.2  Cc). 

Off.  Prep. — Liquor  Cresolis  Compositus,  V.  B. 

CRETA  PR/EPARATA.  U.  S„  Br. 

PREPARED  CHALK 

(cre'ta.  prse-pa-ra-ta) 

CaC03  =  99.35 

"  Native  Calcium  Carbonate,  freed  from 
most  of  its  impurities  by  elutriation."  U.  S.,  Br. 

Creta  Laevigata  :  Craie  lavfe.  Crate  pre"pare>,  Fr. ; 
Praparirte  Kreide,  SchHimmkreide,  O. ;  Creta  prep- 
arada,  Sp. 

1  Tricresol  is  a  mixture  of  orthocresol  35  per  cent., 
metacresol  40  per  cent.,  and  paracresol  25  per  cent. 


Preparation. — Calcium  carbonate,  in  the  ex- 
tended meaning  of  the  term,  is  the  most 
abundant  of  simple  minerals,  constituting, 
according  to  its  state  of  aggregation  and  other 
peculiarities,  the  different  varieties  of  cal- 
careous spar,  common  and  shell  limestone 
marble,  marl,  and  chalk.  It  occurs  also  hi  the 
animal  kingdom,  forming  the  principal  part  of 
shells,  and  a  small  proportion  of  the  bones  of 
the  higher  orders  of  animals.  It  is  present  in 
small  quantity  in  most  natural  waters,  being 
held  in  solution  by  the  carbon  dioxide  which 
they  contain.  In  the  waters  of  limestone  dis- 
tricts it  is  a  very  common  impregnation,  and 
causes  purging  in  those  not  accustomed  to  its 
use.  In  all  such  cases,  boiling  the  water,  by 
expelling  the  carbon  dioxide,  causes  the  car- 
bonate to  be  deposited.  It  has  been  shown, 
however,  that  calcium  carbonate  is  itself  in  a 
slight  degree  soluble  in  water:  so  that  a  small 
proportion  remains  in  limestone  water  which 
has  been  long  exposed  to  boiling.  That  the 
carbonate  is  not  held  in  solution  by  free  car- 
bon dioxide  is  shown  by  the  fact  that  lime 
water  causes  no  precipitation.  (J.  P.  C,  4e  ser., 
iii.  147.)  Besides  being  official  in  the  state  of 
chalk,  calcium  carbonate  is  also  ordered  as  it 
exists  in  marble  and  oyster  shell,  and  as  ob- 
tained by  precipitation.  Chalk  occurs  abun- 
dantly in  the  south  of  England  and  the  north 
of  France.  It  exists  massive  in  beds,  and  very 
frequently  contains  nodules  of  Hint,  and  fossil 
remains  of  land  and  marine  animals.  Accord- 
ing to  P.  V.  Harden,  chalk  beds  identical  with 
those  of  Europe  extend  for  400  miles  along  the 
Missouri  River  in  Dakota.  Chalk  is  an  insipid, 
inodorous,  insoluble,  opaque,  soft  solid,  gen- 
erally white,  but  grayish  white  when  impure. 
It  is  rough  to  the  touch,  easily  pulverized,  and 
breaks  with  an  earthy  fracture.  It  soils  the 
fingers,  yields  a  white  trace  when  drawn  across 
an  unyielding  surface,  and  when  applied  to 
the  tongue  adheres  slightly.  Its  sp.  gr.  varies 
from  2.3  to  2.6.  It  is  never  a  perfectly  pure 
calcium  carbonate,  but  contains,  besides  gritty 
silicious  particles,  small  portions  of  alumina 
and  ferric  oxide.  If  pure,  it  is  entirely  soluble 
in  hydrochloric  acid,  but  usually  a  little  silica 
is  left.  If  this  solution  be  not  precipitated  by 
ammonia,  it  is  free  from  alumina  and  iron. 
Chalk,  on  account  of  the  gritty  particles  which 
it  contains,  is  unfit  for  medicinal  use  until  it 
has  been  reduced  to  a  very  fine  powder.  The 
mineral,  previously  pulverized,  should  be  rubbed 
with  a  little  water  upon  a  porphyry  slab, 
by  means  of  a  muller  of  the  same  material. 
Having  been  thus  very  minutely  divided,  it  is 
agitated  with  water,  which  upon  standing  a 
short  time  deposits  the  coarser  particles,  and, 
being  then  poured  off,  slowly  lets  fall  the  re- 
mainder in  an  impalpable  state.  The  former 
part  of  the  process  is  called  levigation,  the 
latter  elutriation.  The  soft  mass  which  re- 
mains after  the  decanting  of  the  clear  liquor 
is  made  to  fall  upon  an  absorbent  surface  in 
small  portions,  which  when  dried  have  a  conical 


PART  I. 


Creta  Prceparata. — Crocus. 


407 


shape.1  Practically,  prepared  chalk  is  gen- 
erally made  on  the  large  scale  from  whiting  by 
the  manufacturer.  (See  P.  J.,  vii.  146.) 

Properties. — "A  white  to  grayish-white,  very 
fine  amorphous  powder,  often  moulded  into 
conical  drops;  odorless  and  tasteless;  perma- 
nent in  the  air.  Almost  insoluble  in  water; 
insoluble  in  alcohol;  soluble  in  diluted  acetic, 
hydrochloric,  or  nitric  acids,  with  copious  effer- 
vescence, leaving  not  more  than  a  trifling 
residue.  When  heated  to  full  redness.  Pre- 
pared Chalk  gradually  loses  carbon  dioxide, 
and  is  converted  into  calcium  oxide."    U.  S. 

Uses. — This  is  the  only  form  in  which  chalk 
is  used  in  medicine.  It  is  an  excellent  antacid; 
and,  as  the  salts  which  it  forms  in  the  stomach 
and  bowels,  if  not  astringent,  are  at  least  not 
purgative,  it  is  admirably  adapted  to  diarrhoea 
accompanied  with  acidity.  It  is  also  some- 
times used  in  acidity  of  stomach  attending 
dyspepsia  and  gout,  when  a  laxative  effect  is 
to  be  avoided,  and  it  is  one  of  the  best  anti- 
dotes for  oxalic  acid.  It  has  been  employed  as 
an  application  to  burns  and  ulcers,  which  it 
moderately  stimulates,  while  it  absorbs  the 
ichorous  discharge  and  thus  prevents  it  from 
irritating  the  diseased  surface  or  the  sound 
skin.  It  is  given  internally  in  the  form  of 
powder,  or  suspended  in  water  by  the  inter- 
vention of  gum  arabic  and  sugar.  (See  Mis- 
tura  Cretce.)  Lozenges  of  chalk  were  also  offi- 
cial under  the  name  of  Trochisci  Cretce  in  the 
U.  S.  P.  1890.  Prepared  chalk  is  better  fitted 
for  chalk  mixture  than  the  precipitated  calcium 
carbonate,  in  consequence  of  its  more  impal- 
pable character  and  greater  powers  of  adhesion. 

Dose,  from  ten  to  forty  grains  (0.65  to 
2.6  Gm.). 

Off.  Prep. — Hydrargyrum  cum  Creta,  U.  S., 
Br.;  Mistura  Cretae,  U.  S.  (from  compound  chalk 
powder),  Br.;  Pulvis  Cretae  Compositus,  V.  8.; 
Pulvis  Cretae  Aromaticus,  Br. 

CROCUS.  Br. 

SAFFRON 

(cro'cus) 

"  The  dried  stigmas  and  tops  of  the  styles 
of  Crocus  sativus,  Linn."    Br. 

Stigmata  CrocI,  Spanish  Saffron;  Safran,  Fr.  Cod.; 
Crocus,  P.  O.;  Safran,  O'.;  Zafferano,  It. ;  Azafran, 
Sp. 

Crocus  sativus,  Willd.,  Sp.  Plant,  i.  194; 
Woodv.,  Med.  Bot.,  p.  763,  t.  259. — The  common 
cultivated  saffron  is  a  perennial  plant,  with  a 
rounded  and  depressed  bulb  or  corm,  from 
which  the  flower  rises  a  little  above  the  ground, 

1,1  Take  of  Chalk  a  convenient  quantity.  Add  a 
little  water  to  the  Chalk,  and  rub  it  into  fine  powder. 
Throw  this  into  a  large  vessel  nearly  full  of  water, 
stir  briskly,  and,  after  a  short  interval,  decant  the 
supernatant  liquor,  while  yet  turbid,  into  another 
vessel.  Treat  the  coarser  particles  of  the  Chalk,  re- 
maining in  the  first  vessel,  in  a  similar  manner,  and 
add  the  turbid  liquid  to  that  previously  decanted. 
Lastly,  set  the  liquor  by,  that  the  powder  may  sub- 
side, and  having  poured  off  the  water,  dry  the 
powder."  17.  8.  1870. 


upon  a  long,  slender,  white,  and  succulent  tube. 
The  flower  is  large,  of  a  beautiful  lilac  or 
bluish-purple  color,  and  appears  in  September 
or  October.  The  leaves  are  radical,  linear, 
slightly  revolute,  dark  green  upon  their  upper 
surface,  with  a  white  longitudinal  furrow  in 
the  centre,  paler  underneath,  with  a  prominent 
flattened  midrib,  and  enclosed  at  their  base,  to- 
gether with  the  tube  of  the  corolla,  in  a  mem- 
branous sheath,  from  which  they  emerge  soon 
after  the  appearance  of  the  flower.  The  style 
hangs  out  on  one  side  between  the  two  seg- 
ments of  the  corolla,  and  terminates  in  three 
long  convoluted  stigmas,  which  are  of  a  rich 
orange  color,  highly  odorous,  rolled  in  at  the 
edges,  and  notched  at  the  summit.  The  stig- 
mas of  the  Crocus  orient alis  are  used  in  the 
East. 

C.  sativus,  or  autumnal  crocus,  is  believed  to 
be  a  native  of  Greece  and  Asia  Minor,  where  it 
has  been  cultivated  from  the  earliest  ages. 
There  are  three  main  varieties  of  it,  the 
French,  the  Grecian,  and  the  Chinese.  The 
first  of  these  is  superior  in  color  and  flavor, 
the  second  in  the  amount  of  yield,  while  the 
third  is  said  to  unite  these  qualities.  Saffron 
is  also  cultivated  for  medicinal  use  in  Sicily, 
Spain,  France,  England,  and  other  temperate 
countries  of  Europe.  Large  quantities  of 
saffron  are  raised  in  Egypt,  Persia,  and  Cash- 
mere, whence  it  is  sent  to  India.  Much  of  the 
drug  reaches  the  market  of  Constantinople 
from  the  neighborhood  of  Tiflis  and  the  Cau- 
casus. We  cultivate  the  plant  in  this  country 
chiefly  as  a  garden  flower,  although  some  of 
the  drug  of  very  fine  quality  has  been  pro- 
duced in  Pennsylvania;  the  high  cost  of  labor 
in  America  will  probably  prevent  the  possi- 
bility of  its  coming  into  commerce.  It  is 
liable  to  two  diseases,  which  interfere  with  its 
culture, — one  dependent  on  a  parasitic  fungus 
which  attaches  itself  to  the  bulb,  the  other 
called  by  the  cultivators  in  France  tacon,  by 
which  the  bulb  is  converted  into  a  blackish 
powder.  (J.  P.  C,  xviii.  41.)  Wild  saffron  is 
found  growing  in  uncultivated  fields  in  South- 
ern Russia;  Tichomirow  believes  that  these  are 
varieties  of  C.  sativus  and  C.  speciosus,  Marsh. 
Biebr.,  var.  p-Pallassii  (C.  Palassii,  Marsh. 
Biebr.).  He  further  states  that  wild  saffron 
from  these  sources  is  in  no  wav  inferior  to  that 
which  is  official.  (A.  Pharm.,  1903,  656.) 

In  England  the  flowers  appear  in  October, 
and  the  leaves  continue  green  through  the 
winter;  but  the  plant  does  not  ripen  its  seed, 
and  is  propagated  by  offsets  from  the  bulb. 
These  are  planted  in  grounds  prepared  for  the 
purpose,  and  are  arranged  either  in  rows  or 
in  small  patches  at  certain  distances.  The 
flowers  are  gathered  soon  after  they  show  them- 
selves, as  the  period  of  flowering  is  very  short. 
The  stigmas,  or  summits  of  the  pistils,  together 
with  a  portion  of  the  style,  are  separated  from 
the  remainder  of  the  flower,  and  carefully 
dried  by  artificial  heat,  or  in  the  sun.  During 
this  process  they  are  sometimes  made  to  assume 
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the  form  of  a  cake  by  pressure;  but  tbe  finest 
saffron  is  that  which  has  been  dried  loosely. 
The  two  forms  are  distinguished  by  the  names 
of  cake  saffron  and  hay  saffron.  Five  pounds 
of  the  fresh  stigmas  are  said  to  yield  one 
pound  of  the  dried.  The  English  saffron, 
formerly  most  highly  esteemed  in  this  country, 
has  disappeared  from  our  market.  What  may 
be  sold  under  the  name  is  probably  derived 
from  other  sources.  Much  of  the  drug  is  im- 
ported from  Gibraltar,  packed  in  canisters. 
Parcels  of  it  are  also  brought  from  Trieste  and 
other  ports  of  the  Mediterranean.  The  Spanish 
saffron  is  generally  considered  the  best  in  the 
United  States,  although  most  European  writers 
on  Materia  Medica  give  the  preference  to  the 
French  saffron.  Genuine  cake  saffron  is  at 
present  seldom  found  in  commerce.  The  better 
grades  of  Spanish  saffron  are  known  as 
Valencia  saffron,  while  Alicante  saffron  is  said 
by  Maisch  to  contain  scarcely  more  than  50  per 
cent,  of  genuine  saffron.  According  to  Lan- 
derer,  the  stigmas  of  several  other  species  be- 
sides those  of  C.  sativus  are  gathered  and  sold 
as  saffron  in  Greece  and  Turkey.1 

Properties. — Saffron  has  a  peculiar,  sweetish. 
aromatic  odor,  a  warm,  pungent,  bitter  taste. 
and  a  rich  deep  orange  color,  which  it  imparts 


1  At  the  International  Exhibition  In  London  In  the 
year  1862,  Geo.  B.  Wood  noticed  a  specimen  of  saffron 
from  the  Island  of  Ceylon,  closely  resembling  that 
from  Croat*  sativus.  It  consisted  of  the  stigmas  of  the 
Crocus  oricntalis.  According  to  Charles  A.  IJcinltsh, 
saffron  was  formerly  cultivated  to  a  considerable  ex- 
tent In  Lancaster  County,  Pa.  The  plant  requires  a 
rich  soil,  which  should  be  deeply  dug  and  heavily 
manured.  The  bulbs  are  planted  in  August,  eight 
inches  apart,  and  the  growing  plant  should  be  kept 
free  from  weeds.  The  flowering  period  begins  about 
the  middle  of  September,  and  continues  until  the 
beginning  of  October.  The  flowers  are  picked  early 
in  the  morning,  and  the  stigmas  separated  and  dried 
in  the  shade.  This  is  done  every  day  during  the 
period  of  flowering.  A  plot  of  72  square  feet  will 
produce  9000  stigmas,  weighing  420  grains,  or  from 
33  to  36  pounds  to  the  acre.  [A.  ./.  /'.,  1867,  p.  38.) 
In  the  Apennines  the  bulbs,  which  have  been  left  in 
the  ground  during  the  winter  without  protection,  are 
removed  in  August,  are  planted  again  In  September 
In  rows,  and  four  weeks  later  the  collection  of  the 
flowers  is  begun.  (See  .4.  Pharm.,  Aug.  1885.)  For  an 
account  of  the  cultivation  in  England,  see  P.  J.,  June, 
1887.  Monthus,  an  experienced  cultivator  in  Prance, 
prefers  a  dry  calcareous  soil ;  plants  the  bulbs  3 
or  4  inches  deep  ;  after  the  harvest  in  October  ma- 
nures the  ground  ;  and  renews  the  planting  every  three 
years.  He  thus  prevents  the  diseases  peculiar  to 
the  plant.  Monthus  recommends  the  petals  of  the 
flower  as  applicable  to  the  same  purposes  as  the 
stigmas,  having  found  them  to  be  possessed  of  aro- 
matic properties.  They  demand  no  peculiar  caution 
in  drying ;  but  to  preserve  them  it  is  necessary  to 
exclude  light  and  moisture.  Acids  redden  them  with 
extreme  facility,  and  alkalies  turn  them  green.  He 
therefore  recommends  a  tincture  to  be  made  from 
them,  as  a  substitute  for  syrup  of  violets.  He  pre- 
pares the  tincture  by  macerating  10  parts  of  the  dried 
flowers  in  100  parts  of  alcohol  of  40°,  for  48  hours. 
A  longer  maceration  would  destroy  the  color.  Paper 
may  be  stained  with  the  tincture,  and  kept  green  or 
red,  the  former  for  acids,  the  latter  for  alkalies. 
(J.  P.  C,  Juillet,  1867,  54.)  According  to  Heim, 
Crocosma  aurca,  PI.,  which  is  cultivated  in  Southern 
Africa  as  a  dye-stuff,  affords  an  excellent  substitute 
for  saffron,  the  dried  petals  giving,  when  treated 
with  water,  a  brilliant  yellow  solution.  The  yellow 
coloring  matter  is  more  soluble  in  diluted  alcohol  and 
in  alkaline  solutions  than  in  water,  but  is  insoluble 
in  absolute  alcohol  and  in  benzene.  The  partly  dry 
aqueous  extract  gives  with  sulphuric  acid  a  blue  color- 
ation, passing  to  violet,  similar  to  that  obtained  from 
saffron. 


to  the  saliva  when  chewed.  The  stigmas  of 
which  it  consists  are  an  inch  or  more  in  length, 
expanded  and  notched  at  the  upper  extremity, 
and  narrowing  towards  the  lower,  where  they 
terminate  in  a  slender,  capillar,  yellowish  por- 
tion, forming  a  part  of  the  style.  They  were 
officially  described  in  the  U.  S.  P.  1890  as 
"  separate  stigmas,  or  three,  attached  to  the 
top  of  the  style,  about  3  Cm.  long,  flattish- 
tubular,  almost  thread-like,  broader  and  notched 
above;  orange-brown;  odor  strong,  peculiar, 
aromatic ;  taste  bitterish  and  aromatic.  Saffron 
should  not  include  the  yellow  styles.  When 
pressed  between  filtering  paper,  it  should  not 
leave  an  oily  stain.  When  chewed  it  tinges 
the  saliva  deep  orange-yellow.  When  soaked 
in  water,  it  should  not  deposit  any  pulverulent, 
mineral  matter,  nor  show  the  presence  of  organic 
substances  differing  in  shape  from  that  de- 
scribed. On  agitating  1  part  of  Saffron  with 
100,000  parts  of  water,  the  liquid  will  acquire 
a  distinctly  yellow  color.  No  color  is  imparted 
to  benzin  agitated  with  saffron  ( absence  of  picric 
acid  and  some  other  coal-tar  colors).  On  drying 
Saffron  at  100°  C.  (212°  F.),  it  should  not 
lose  more  than  14  per  cent,  of  its  weight  (ab- 
sence of  added  water).  When  thus  dried,  and 
ignited  with  free  access  of  air,  100  parts  of  the 
dry  Saffron  should  not  leave  more  than  7.5  per 
cent,  of  ash  (absence  of  foreign  inorganic  sub- 
stances)." U.  S.  1890.  "  Incinerated  with  free 
access  of  air,  dried  Saffron  does  not  deflagrate 
(absence  of  nitrates),  and  yields  about  7  per 
cent,  of  ash.  It  should  not  lose  more  than  12.5 
per  cent,  of  moisture  when  dried  at  212°  F. 
(100°  C.)."  Br.  Analyzed  by  Vogel  and 
Bouillon-Lagrange,  saffron  afforded  65  per  cent, 
of  a  peculiar  extractive  matter,  and  7.5  of 
an  odorous  volatile  oil,  together  with  wax, 
gum,  albumen,  saline  matter,  water,  and  lignin. 
The  extractive  was  named  polychro'ite,  from  the 
changes  of  color  which  it  undergoes  by  the 
action  of  reagents.  Weiss  (Wiggers  and  Huse- 
mann,  Jahresbericht,  1868,  35)  considered  poly- 
chroite to  be  a  glucoside,  but  later  researches 
have  shown  that  it  is  a  mixture  of  the  glucoside 
crocin,  sugar,  and  essential  oil.  (Planchon, 
Drogues  Simples,  vol.  i.  210.)  Kayser  obtained 
(Ber.  d.  Chem.  Ges.,  1884,  2228)  pure  crocin, 
having  the  formula  C44H70O28,  as  a  yellow  pow- 
der, easily  soluble  in  water  and  diluted  alcohol, 
slightly  soluble  only  in  absolute  alcohol,  and 
giving  with  concentrated  sulphuric  acid  a  deep 
blue  color,  which  turns  violet,  then  cherry-red, 
and  finally  brown.  It  is  easily  decomposed 
by  lime  or  baryta  water  into  crocetin  and  a 
right-rotating  sugar  which  Kayser  calls  crocose. 
The  crocetin  is  a  red  powder,  not  soluble  in 
water,  but  easily  soluble  in  alcohol  and  ether. 
Its  solution  in  alkalies  shows  an  orange-yellow 
color,  from  which  solution  acids  separate  it 
again  in  orange-colored  flocks.  Its  formula 
is  C34H4609,  or  according  to  Schmuck  and 
Marehlewski,  C15H20O4.  Kayser  also  found  a 
colorless  bitter  principle,  to  which  he  gave  the 
name   picro-crocin   or   saffron   bitter,    and   the 


PART  I. 


Crocus. 


409 


formula  C38H66O17,  which  is  also  of  glucoside 
character.  It  is  to  the  essential  oil,  which, 
according  to  Henry,  is  present  to  the  amount 
of  10  per  cent.,  that  saffron  owes  its  activity. 
It  may  be  partially  separated  by  distillation.  It 
has  the  formula  C10H14O,  boils  at  208°  to 
210°  C.  (406.4°  to  410°  F.),  is  yellow,  of  a 
hot,  acrid,  bitterish  taste,  and  heavier  than 
water,  in  which  it  is  slightly  soluble. 

Adulterations. — The  high  price  of  this  medi- 
cine gives  rise  to  frequent  adulterations. 
Water  is  said  to  be  very  often  added  in  order 
to  increase  its  weight.  Oil  or  glycerin  is  also 
added  for  the  same  purpose,  or  to  improve  the 
appearance.  In  some  specimens  the  dyed 
corolla  of  the  crocus  with  the  attached  stamens 
is  abundant.  Sometimes  the  flowers  of  other 
plants,  particularly  Carthamus  tinctorius,  or 
safflower,  Calendula  officinalis,  or  official  mari- 
gold, and  arnica,  are  fraudulently  mixed  with 
the  genuine  stigmas.  They  may  be  known  by 
their  shape,  which  is  rendered  obvious  by  throw- 
ing a  portion  of  the  suspected  mass  into  hot 
water,  to  expand  them.  (See  Carthamus, 
Part  II.)  A  specimen  of  this  adulteration  has 
been  introduced  into  the  American  market,  by 
the  name  of  African  Saffron.  (Maisch,  A.  J. 
P.,  March,  1872,  p.  110.)  Other  adulterations 
are  the  fibres  of  dried  beef,  the  stamens  of 
the  crocus,  distinguishable  by  their  yellow  color, 
the  stigmas  previously  exhausted  in  the  prep- 
aration of  the  infusion  or  tincture,  and  various 
mineral  substances,  easily  detected  upon  close 
examination.  The  flowers  of  a  Brazilian  plant 
named  Fuminella  have,  according  to  M.  J.  L. 
Soubeiran,  been  employed  for  the  adulteration 
of  saffron.  They  may  be  detected  by  shaking, 
gently  but  repeatedly,  a  large  pinch  of  the  sus- 
pected saffron  over  a  piece  of  paper.  The 
flowers  of  Fuminella,  being  smaller  and  heavier, 
separate  and  fall,  and  may  be  seen  to  consist 
of  very  short  fragments,  with  a  color  like 
that  of  saffron,  but  a  rusty  tint  which  the 
latter  does  not  possess.  (See  Ph.  Rev.,  1898, 
258.)  J.  Miiller  recommends  concentrated  sul- 
phuric acid  as  the  most  certain  test  of  saffron. 
It  instantly  changes  the  color  of  pure  saffron 
to  indigo  blue.  (Chem.  Gaz.,  May,  1845.)  An 
adulteration  which  has  been  largely  practised 
appears  to  consist  of  yellow-colored  chalk  or 
barium  sulphate,  made  into  a  thin  paste,  prob- 
ably with  honey,  and  attached  to  the  stigmas, 
sometimes  isolated,  sometimes  in  groups  of  five 
or  six,  enveloping  them  almost  completely.  If 
this  saffron  be  kept  in  a  dry  place,  and  often 
handled,  the  paste  becomes  partly  broken  up, 
and  the  colored  powder  spreads  itself  in  the 
mass  and  the  envelope.  The  chalk  can  at  once 
be  detected  by  shaking  the  suspected  saffron 
with  water,  and  treating  the  precipitated  pow- 
der with  hydrochloric  acid,  when  effervescence 
will  occur.  A  less  than  the  ordinary  bright- 
ness of  color  in  the  saffron  should  lead  to 
suspicion  of  this  adulteration.  Much  can  be 
told  as  to  the  purity  of  saffron  by  agitating  the 
suspected    flowers    in    distilled    water;    if    the 


drug  be  pure  the  liquid  will  remain  clear,  slowly 
assuming  a  fine  pure  yellow  tint;  the  saffron 
also  will  retain  its  red  color  for  hours.  Another 
excellent  plan  is  to  scatter  a  pinch  of  the  flowers 
upon  the  surface  of  warm  water,  when  the 
stigmas  should  spread  out  and  display  their 
proper  form.  Minute  fragments  of  red  saun- 
ders,  which  are  often  added  to  saffron,  may  be 
separated  by  agitating  with  water.  For  an 
elaborate  discussion  of  adulteration,  see  A.  J. 
P.,  1885,  487.1  Adulterations  of  crocus  may 
sometimes  be  detected  by  remembering  that  the 
pollen  grains  should  be  covered  with  very  numer- 
ous fine  prickles  and  should  have  a  diameter  of 
close  to  98.175  mikrons.  In  various  European 
markets  there  has  been  offered  a  saffron  largely 
adulterated  with  borates,  chlorides,  and  other 
salts  of  sodium  and  potassium,  and  yet  retain- 
ing the  physical  properties  of  saffron  of  high 
character.  These  and  other  adulterations  with 
inorganic  salts  can  be  detected  by  the  amount 
of  ash  left  on  burning,  genuine  saffron  leaving 
from  five  to  seven  per  cent.  This  saffron  also 
yielded  immediately  to  water  an  orange-yellow 
color.  Further,  some  of  it  at  least  was  hy- 
groscopic, so  that  when  rubbed  up  between  the 
fingers  into  a  ball  it  retained  that  form  instead 
of  being  elastic  as  is  true  saffron. 

Attention  has  been  called  to  a  product  of 
the  Cape  of  Good  Hope,  named  Cape  saffron, 
which  has  a  remarkable  resemblance  to  genuine 
saffron,  having  a  similar  odor,  and  yielding  a 
similar  color  to  water,  though  the  flowers  them- 
selves are  differently  colored.  It  is  the  flower 
of  a  small  plant  very  abundant  at  the  Cape, 
belonging  to  the  family  of  Scrophulariacea,  and 


1  B.  S.  Procter  has  proposed  a  seemingly  efficient 
color  test.  One  grain  of  saffron  is  to  be  agitated 
with  two  drachms  of  ether,  which  should  become 
fairly  yellow  (any  over-coloring  of  the  ether  indi- 
cates aniline  or  other  dye)  ;  ether  decanted  ;  saffron 
dried,  then  agitated  with  two  drachms  of  rectified 
spirit,  and  heated  short  of  ebullition,  for  about  one 
hour ;  next  dried  with  two  drachms  of  water  in  the 
same  manner  ;  this  alternate  use  of  spirit  and  water 
is  to  be  continued  until  the  solvent  ceases  to  extract 
color  and  the  fibres  are  nearly  white ;  the  total  liquids 
being  made  up  to  exactly  two  fluidounces  should  have 
a  color  closely  resembling  that  of  fourteen  grains  of 
potassium  dichromate  in  two  ounces  of  water.  In 
comparison,  the  best  results  are  obtained  by  taking 
eight  minims  of  the  standard  liquid  and  diluting  It 
with  an  ounce  of  water,  half  filling  a  test  tube  about 
half  an  inch  in  diameter  with  this  diluted  standard, 
then  adding  to  an  ounce  of  water  eight  minims  of 
the  liquid  obtained  from  the  sample  under  examin- 
ation, and,  having  half  filled  a  similar  test  tube  with 
this,  holding  the  two  tubes  side  by  side  against  a 
sheet  of  white  paper.  E.  Vinassa  recommends  that 
saffron  should  always  be  steeped  in  petroleum  before 
examination  under  the  microscope,  and  the  particles 
should  then  all  present  equality  in  coloration.  Im- 
mersion in  hydrated  chloral  and  subsequent  boiling 
with  water  enable  the  operator  easily  to  detect  admix- 
tures of  sandal  or  campeche  wood  and  of  safflower. 
Attention  should  also  be  paid  to  the  pollen  grains, 
hairs,  and  crystals  present.  Chemical  examination 
shows  that  the  amount  of  water  should  not  exceed  16 
per  cent,  and  the  ash  8  per  cent,  in  a  good  sample, 
while  the  tinctorial  power  may  be  estimated  by  com- 
parison with  potassium  dichromate  solution.  The 
capillary  behavior  of  an  aqueous  solution  of  saffron 
is  characteristic  in  that  distinct  zones  of  color  are 
produced  in  strips  of  filtering  paper  dipped  in  the 
solution,  the  uppermost  zone  being  terminated  by  a 
sharply  defined  light  yellow  line.  (Bull.  Phann.,  Xov. 
1892.) 
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is  said  by  Pappe  of  Cape  Town,  to  possess 
medicinal  virtues  closely  resembling  those  of 
true  saffron.  The  flowers  have  been  used  suc- 
cessfully in  the  convulsions  of  children.  (P.  J., 
vi.  462,  1865.) 

Choice  of  Saffron. — Saffron  should  not  be 
very  moist,  nor  very  dry,  nor  easily  pulverized ; 
nor  should  it  emit  an  offensive  odor  when 
thrown  upon  live  coals.  The  freshest  is  the 
best,  and  that  which  is  less  than  a  year  old 
should,  if  possible,  be  selected.  It  should 
possess  in  a  high  degree  the  characteristic  prop- 
erties of  color,  taste,  and  odor.  When  agitated 
with  water  it  should  color  it  bright  yellow, 
and  it  should  not  effervesce  in  the  pres- 
ence of  a  diluted  acid.  If  it  does  not  color 
the  fingers  when  rubbed  between  them,  or  if  it 
has  an  oily  feel,  or  a  musty  flavor,  or  a  black, 
yellow,  or  whitish  color,  it  should  be  rejected. 
In  the  purchase  of  this  drug  in  cakes,  those 
should  be  selected  which  are  close,  tough,  and 
firm  in  tearing;  and  care  should  be  taken  to 
avoid  cakes  of  safflou-er. 

As  its  activity  depends,  partly  at  least,  on 
a  volatile  ingredient,  saffron  should  he  kept  in 
well-stoppered  vessels.  Some  recommend  that 
it  should  be  enclosed  in  a  bladder  and  intro- 
duced into  a  tin  case. 

Uses. — Saffron  was  extensively  used  by  the 
ancients  and  by  niediajval  physicians,  as  a 
highly  stimulant  antispasmodic  and  even  nar- 
cotic emmenagogue,  and  is  still  employed  t<> 
some  extent  upon  the  Continent ;  but  in  Great 
Britain  and  the  United  States  it  has  fallen  into 
well  deserved  and  almost  complete  desuetude. 
In  domestic  practice  saffron  tea  is  occasionally 
used  in  e xanthomatous  diseases,  to  promote  the 
eruption.  At  present  it  is  chiefly  used  to 
impart  color  and  flavor. 

Dose,  from  ten  to  thirtv  grains  (O.G.">  to 
2.0  Gm.). 

Off.  Prep. — Decoetum  Aloes  Compositum,  Br.  ; 
Tinctura  Cinchona;  Composita.  Br.;  Tinctura 
Croci,  Br. 

CUBEBA.  U.  S.  (Br.) 

CUBEB 

(cu-be'b^) 

"  The  dried  unripe,  but  fully  grown  fruit 
of  Piper  Cubeba  Linne  Alius  (Fam.  Piper- 
acece)."  U.  S.  "The  dried  full-grown  unripe 
fruits  of  Piper  Cubeba,  Linn,  fil."  Br.1 

Cubeba;  Fructus,  Br. ;  Frtn  tus  (s.  Baccse)  Cubebae, 
Piper  Caudatum ;  Cubebs,  Tailed  Pepper ;  Cubebe, 
Cubebe  ou  Polvre  a  Queue,  Fr.  Cod.:  Oubebse,  P.  O.; 
Kubeben,  O. ;  Tepe  Cubebe,  Cubebe,  It. ;  Cubeba,  Sp. ; 
Kebabeh.  Ar. 

1  The  fruit  of  the  Piper  Afzelii  of  Lindley,  Cubeba 
Clusii  of  Miquel,  figured  in  the  P.  J.  (xiv.  201),  Is 
known  in  commerce  as  African  cubeba,  Ashantee 
pepper,  Guinea  pepper,  or  African  black  pepper.  It 
was  formerly  taken  to  Europe  In  considerable  quanti- 
ties by  the  Portuguese,  but  has  been  superseded  by  the 
more  agreeable  products  of  the  East  Indies.  The  fruit 
is  one-third  smaller  than  the  official  cubeb,  is  more 
compact,  and  has  a  taste  more  analogous  to  that  of 
ordinary  black  pepper.  Stenhouse  has  also  shown  that 
it  Is  chemically  more  analogous  to  black  pepper  than 


Piper  Cubeba,  Willd.,  Sp.  Plant,  i.  159; 
Woodv.,  Med.  Bot.,  3d  ed.,  v.  95. — Cubeba  offi- 
cinalis, Miquel. — This  is  a  climbing  perennial 

to  cubeb,  as  it  contains  piperin  and  not  cubebin. 
(Ibid.,  xiv.  364.)  An  alleged  African  cubebs  which 
has  been  sent  to  London  from  Cape  Coast  Castle,  in 
Africa,  is  the  fruit  of  a  plant  belonging  to  the  Xan- 
thoxylacew,  probably  either  a  Toddaiia  or  a  Vepris 
According  to  Archer,  it  is  simply  aromatic  and  stim- 
ulant, without  any  of  the  special  virtues  of  cubeb. 
(P.  J.,  March,  1865.  463.) 

Our  knowledge  of  the  false  cubeb  of  commerce  up 
to  1894  was  epitomized  in  the  17th  edition  of  the 
L.  is.  D.,  p.  457.  To  this  account  the  reader  is 
referred  for  historical  details.  In  1894  the  subject 
was  much  clarified  by  A.  De  Wevre,  a  long  abstract 
of  whose  memoir  may  be  found  in  the  P.  J  xxv. 
1894.  It  appears  that  the  natives  of  Java  recognize 
three  varieties  of  the  cubeb  plant  under  the  respec- 
tive names  of  Kinoc  katoentiar,  Rinoe  badak,  and 
lUnoe    tjaroelock.     Of   these    the    first    is   true   cubeb 

Rinoe  badak  yields  a  fruit  strongly  resembling 
the  genuine  cubeb,  but  having  from  eight  to  nine 
or  even  twelve  rows  of  cells  in  the  mesocarp,  and 
yielding,  when  crushed  with  sulphuric  acid,  a  yellow- 
brown  or  orange  tone  Instead  of  the  carmine-red  color 
given  by  the  true  cubeb. 

Rinoe  tjaroelock  is  believed  by  De  Wevre  to  be  the 
Piper  orotffoM  of  Kirkby,  and  to  be  simply  a  variety 
of  Pipn  Cubeba,  so  that  its  fruit  must  be'  considered 
to  be  a  true  cubeb,  though  it  differs  from  the  official 
drug  in  having  its  pedicel  about  twice  as  long  as  the 
fruit  and  flattened  throughout,  and  In  having  an  odor 
of  mace  and  a  more  bitter  and  less  burning  taste 
than  true  cubeb,  and  yielding,  when  crushed  with 
sulphuric  acid,  a  brown  color  only.  Its  mesocarpic 
cells  are  in  six  or  seven   rows. 

The  large  false  cubeb  of  English  commerce,  com- 
monly believed  to  be  yielded  l>v  Piper  crassipcs  of 
Korth,  is  a  large,  globular,  brown  or  blackish  fruit 
borne  on  a  curved  pedicel,  usually  at  least  twice  as 
long  as  the  fruit  ;  the  pedicel  Is  not  flattened,  and  Is 
sometimes  tapering,  but  never  dilated,  at  its  free  ex- 
tremity. The  fruit  nicnsure8  from  7  to  8.5  Mm.,  and 
the  pedicel  12  to  29  Mm.  The  taste  is  bitter,  but 
does  not  leave  a  persistent  burning  sensation  In  the 
mouth.  Sulphuric  acid  gives  with  the  crushed  fruit 
a  yellow  coloration.  Bo  far  as  De  Wevre's  examina- 
tion went.  Piper  crassi/irs  of  Korth  is  Identical  with 
Piper  ribcsioidcs,   Wallich. 

A  thort  pcdicellcd  cubeb  which  occurs  In  commerce. 
In  which  the  feebly  aromatic  fruit  Is  from  4  to  5 
Mm.  in  diameter  and  the  pedicel  1  Mm.,  Is  especially 
characterized  by  a  layer  of  small  cells  under  the  epi- 
dermis, like  those  of  the  epidermis,  by  a  hypodermal 
layer  of  three  or  four  rows  of  polygonal  uniform 
stone  cells,  and  by  the  cubical  cells  of  the  endocarp 
being  cutinlzed  in  horseshoe  fashion, — that  is,  hav- 
ing the  outside  wall  thinner  than  the  other  three 
(the  reverse  of  what  occurs  In  black  pepper). 

Krboe  cubeb  is  much  larger  than  the  official,  being 
about  7  Mm.  In  diameter,  with  a  pedicel  16  Mm.  long  ; 
the  color  Is  blackish  or  grayish  black,  the  surface 
much  wrinkled,  the  taste  acrid,  slightly  bitter,  and 
pungent,  and  the  strong  odor  different  from  that  of 
cubebs.  It  is  said  to  be  yielded  by  Piper  (Potho- 
morphe)  mollis simum,  Bl.,  and  the  P.  crassipes  of 
Brunotte. 

The  fruit  of  the  Daphnidium  Cubeba,  a  rather  com- 
mon adulteration  of  cubeb,  has  been  shown  to  be 
identical  with  that  of  Tetranthera  citrata.  It  is 
especially  characterized  by  Its  endocarp,  which  con- 
sists of  long,  narrow,  sclerenchymatous  cells,  crowded 
closely  together  in  a  single  line  and  arranged  radi- 
ally. The  taste  of  the  fruit  is  slightly  bitter  and 
aromatic,  but  not  burning.  It  has  usually  no  pedi- 
cel, an*  the  pericarp  contains  a  plainly  dicotyledon- 
ous seed  without  albumen,  whereas  in  the  cubeb  the 
embryo  Is  too  small  for  the  naked  eye  to  distinguish 
the  cotyledons,  the  mass  of  the  seed  consisting  of 
albumen.  The  cells  of  the  endocarp  have  a  very  nar- 
row linear  cavity,  and  are  very  distinct  from  those  of 
cubeb.  Even  the  powder  of  Daphnidium  Cubeba  Is  to 
be  recognized  from  that  of  a  Piper  by  the  absence  of 
small  angular  starch  granules. 

Among  the  other  species  of  Piper  whose  berries 
have  been  found  In  cubeb, — In  the  African  P.  Clusii, 
D.  C.  and  P.  guineense,  Schum.,  and  in  the  Javanese 
P.  Lowong,  Bl.,  and  P.  sylvestre,  Lam., — neither  the 
endocarp  nor  the  hypoderm  contains  sclerenchymatous 
cells ;  while  in  P.  mollissimum,  Bl.,  the  endo- 
carp is  not  sclerenchymatous  and  the  hypoderm  very 
sparinglv  so.  De  Wevre  refers  to  a  species  of  Rham- 
nus.  certain  adulterating  berries  which  occur  In  the 
cubeb.       These   berries  are  nearly   tasteless,  with  an 
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plant,  with  a  smooth,  flexuous,  jointed  stem, 
and  entire,  petiolate,  oblong  or  ovate-oblong, 
acuminate  leaves,  rounded  or  obliquely  cordate 
at  the  base,  strongly  nerved,  coriaceous,  and 
very  smooth.  The  flowers  are  dioecious  and  in 
spikes,  with  peduncles  about  as  long  as  the 
petioles.  The  fruit  is  a  globose,  pedicelled 
berry.  This  species  of  Piper  is  a  native  of 
Java,  Penang,  and  probably  other  parts  of  the 
East  Indies.  It  is  extensively  grown  in  the 
coffee  plantations,  supported  by  the  trees  which 
are  used  for  shade,  and  has  been  introduced 
into  Ceylon.  The  dried  unripe  fruit  is  the 
official  portion. 

Properties. — Cubeb  is  round,  about  the  size 
of  a  small  pea,  of  a  blackish  or  grayish-brown 
color,  and  furnished  with  a  short  stalk,  which  is 
continuous  with  raised  veins  that  run  over  the 
surface  of  the  berry  and  embrace  it  like  a  net- 
work. The  shell  is  hard,  almost  ligneous,  and 
contains  within  it  a  single  loose  seed,  covered 
with  a  blackish  coat,  and  internally  white  and 
oleaginous.  "  From  10  to  13  Mm.  long,  the 
upper  portion  globoidal,  4  to  5  Mm.  in  diameter, 
contracted  at  the  base  into  a  slender  stem-like 
portion,  about  6  or  8  Mm.  long,  pericarp 
reticulately  wrinkled,  blackish-gray,  about  0.3 
Mm.  thick;  internally  light  brown,  smooth,  oily, 
one-seeded;  brittle;  of  a  strongly  aromatic, 
somewhat  camphoraceous  odor  and  taste.  The 
powder  contains  few  or  no  starch  grains, 
and  on  treatment  with  sulphuric  acid  the  frag- 
ments become  wine-colored."  U.  S.  "A  trans- 
verse section  of  the  pericarp  exhibits  two  layers 
of  sclerenchymatous  cells,  one  near  the  outer, 
the  other  near  the  inner  surface,  those  of  the 
latter  being  radially  elongated.  The  crushed 
Fruit  imparts  a  crimson  color  to  sulphuric 
acid."  Br. 


odor  somewhat  resembling  that  of  Daphnidlum  Cubeba, 
are  rounded  and  compressed  laterally,  with  two  rather 
deep  furrows,  separating  the  fruit  into  halves,  and 
have,  internally,  two  cells.  Their  powder  is  char- 
acterized by  the  presence  of  a  great  number  of  stone 
cells,  entirely  different  in  form  from  those  of  cubebs. 
E.  M.  Holmes  and  E.  D.  Gravlll  (P.  J.,  vol.  xv.) 
give  the  following  tests  which  may  be  available  in 
detecting  powdered  false  cubeb.  After  being  crushed, 
the  genuine  cubeb  gives  on  a  porcelain  slab  with 
concentrated  sulphuric  acid  a  deep  crimson  with  a 
distinct  carmine  tint  In  it.  P.  c-rassipes  strikes  a 
reddish-brown  color,  Daphnidium  Cubeba  a  yellowish 
brown  color.  Iodine  gives  with  a  decoction  of  gen- 
uine cubeb  a  pure  blue  tint,  and  with  spurious 
cubeb  a  dull  purple  tint.  One  cubic  centimeter  of 
the  tincture  of  true  cubeb  treated  with  ten  cubic 
centimeters  of  strong  sulphuric  acid  (sp.  gr.  1.843) 
develops  a  deep  violet  color,  the  false  cubeb  similarly 
treated  a  deep  red-brown.  On  diluting  these  mix- 
tures with  four  fluidounces  of  distilled  water  and 
allowing  them  to  stand,  the  true  cubeb  becomes  opal- 
escent and  changes  to  a  deep  blue  ;  that  made  from 
the  false  becomes  opalescent  and  changes  to  a  dirty 
yellow.  In  applying  these  tests  to  adulterated  cubeb, 
the  color  developed  will,  of  course,  be  dependent  upon 
the  amount  and  character  of  the  adulteration.  An 
important  conclusion  reached  by  De  Wevre  is.  that  it 
is  not  possible  to  detect  by  microscopic  examination 
with  certainty  the  freedom  of  a  powdered  cubeb  from 
adulteration  with  various  berries,  especially  those 
yielded  by  different  species  of  the  genus  Piper,  al- 
though the  presence  of  numerous  polygonal  stone  cells 
would  indicate  adulteration,  while  the  peculiar  pris- 
matic sclerenchymatous  cells  of  the  true  cubeb  Indi- 
cate genuineness.  It  would  seem  to  be  essential  for 
the  pharmacist  to  buy  his  cubeb  whole,  and  examine 
the   fruit   before    powdering. 


The  odor  of  the  berry  is  agreeably  aro- 
matic; the  taste  warm,  bitterish,  and  cam- 
phorous,  leaving  in  the  mouth  a  peculiar  sensa- 
tion of  coolness,  like  that  produced  by  oil  of 
peppermint.  The  pericarp  of  the  cubeb  berry 
consists  of  three  layers,  the  exterior  of  which 
is  composed  of  an  interrupted  row  of  small, 
thick-walled  cubical  sclerenchyinatous  cells  ar- 
ranged in  irregular  groups  of  three  or  four. 
The  middle  layer  of  the  pericarp  is  composed 
of  loose,  undeveloped  tissue,  interspersed  with 
large  oil  cells,  and  contains  quantities  of  starch 
and  sometimes  groups  of  needle-shaped  crystals 
The  inner  layer  is  free  from  starch,  and  is 
formed  of  four  rows  of  parenchymatous  cells. 
At  the  junction  of  the  inner  and  middle  layers 
there  are  usually  from  ten  to  twelve  distinct 
woody  bundles,  chiefly  composed  of  narrow 
spiral  vessels  along  with  a  few  dotted  vessels. 
The  mesocarp  is  composed  of  compressed  paren- 
chymatous cells,  of  which  there  are  usually  four 
rows,  while  the  endocarp  is  formed  of  long 
sclerenchymatous  cells  arranged  radially, — i.e., 
on  their  ends.  The  testa  consists  of  one  row 
of  large,  thick-walled  cells.  The  perisperm 
is  surrounded  by  red  membrane,  formed  of 
rather  large  cells,  and  is  composed  of  angular 
parenchymatous  cells  containing  starch  and 
oil.  On  allowing  thin  sections  to  stand  in 
glycerin  for  a  few  weeks,  crystals  are  formed 
both  in  the  pericarp  and  in  the  perisperm. 
The  chief  characteristics  of  the  powder  are 
described  as  being  a  dark-colored  and  oily  as- 
pect, and  it  is  microscopically  characterized  by 
the  presence  of  prismatic  sclerenchymatous 
cells. 

The  most  obvious  constituent  of  cubeb  is  the 
volatile  oil,  the  proportion  of  which  yielded 
by  the  drug  varies  from  4  to  13  per  cent. 
It  is,  as  shown  bv  Oglialoro,  a  mixture  of  an 
oil,  CioHie,  boiling  at  158°  to  163°  C.  (316.4° 
to  325.4°  F.),  which  is  present  in  very  small 
amount,  and  is  probably  pinene  or  camphene, 
some  dipentene,  and  two  oils  of  the  formula 
Ci«Ha4,  boiling  at  262°  to  265°  C.  (503.6°  to 
509°  F.).  One  of  these,  known  as  cadinene, 
is  strongly  kevogyrate,  and  yields  a  crystallized 
compound  having  the  formula,  C15H242HCI, 
and  melting  at  118°  C,  while  the  other  is 
less  laevogyrate,  and  does  not  combine  with 
HC1. 

The  oil  distilled  from  old  cubeb  on  cooling 
at  length  deposits  large  transparent  inodorous 
octahedra  of  camphor  of  cubeb,  CisHasO.  E. 
Schmidt  found  that  this  camphor  melts  at  66.5° 
C;  simply  by  standing  over  sulphuric  acid, 
more  rapidly  on  heating,  it  gave  up  water  and 
passed  into  that  fraction  of  cubeb  oil  which 
boils  at  260°  C,  of  which  it  is,  therefore, 
simply  the  hydroxide.  Another  constituent  of 
cubeb  is  cubebin.  This  is  an  inodorous  sub- 
stance, crystallizing  in  small  needles  or  scales, 
melting  at  125°  C.  (257°  F.),  haying  a 
bitter  taste  in  alcoholic  solution;  it  dissolves 
freely  in  boiling  alcohol,  but  deposits  on 
cooling,   and   is  abundantly   soluble    in    ehloro- 
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form.     Its    composition,    according   to   Weidel 
(1877),  is  C10H10O3,  and  its  structural  formula, 

fo>CH 

Cells  <  O  ,  shows  a  close  relationship  to 

(  C3H4OH 


safrol,  CeHs 


}8> 

(.CaHe 


CHa 


Fused    with    potas- 


sium hydroxide  it  yields  proto-catechuic  acid. 
The  resin  extracted  from  cubeb  consists  of 
an  indifferent  portion,  nearly  3  per  cent.,  and 
of  cubebic  acid,  C13H14O7,  amounting  to  about 
1  per  cent.  (Pharmacographia,  2d  ed.,  p.  587.) 
The  formula  of  cubebic  acid  as  just  given  is 
that  of  Schmidt.  Schultze  (Jahresbericht, 
1873,  p.  863),  on  the  other  hand,  gives  to  it 
the  formula  C28H30O7  -f-  H2O.  According  to 
Capitaine  and  Soubeiran,  cubebin  is  best  ob- 
tained by  expressing  cubeb  from  which  the 
oil  has  been  distilled,  preparing  from  the  marc 
an  alcoholic  extract,  treating  this  with  a  solution 
of  potassium  hydroxide,  washing  the  residue 
with  water,  and  purifying  it  by  repeated  crys- 
tallizations in  alcohol.  In  the  official  oleoresin 
of  cubeb  a  deposit  takes  place  consisting  chiefly 
of  cubebin,  which  may  be  obtained  by  washing 
the  deposit  with  a  small  quantity  of  cold  alco- 
hol to  remove  adhering  resin  and  oil,  and  then 
dissolving  repeatedly  in  boiling  alcohol,  and 
crystallizing  until  the  product  is  white.1  The 
volatile  oil  is  official.  (See  Oleum  Cubebce.) 
By  practical  trial  Bernatzik  has  satisfied  him- 
self that  the  peculiar  virtues  of  cubeb  as  a 
remedy  in  gonorrhoea  depend  not  on  the  cubebin 
or  the  volatile  oil,  but  on  the  cubebic  acid. 
When  the  ethereal  extract  of  cubeb  is  de- 
prived of  its  volatile  oil  by  evaporation  on 
a  water  bath,  and  of  cubebin  and  wax  by 
deposition,  a  soft  resin  is  left,  the  cubebic 
acid  of  Bernatzik,  in  which,  according  to  F.  V. 
Heydenreich,  who  experimented  with  it  as  a 
physiological  agent,  the  diuretic  properties  re- 
side, the  cubebin  being  without  apparent  effect, 
and  the  volatile  oil,  though  stimulant  and  car- 
minative, having  no  diuretic  action.  The  soft 
resin,  which  was  of  the  consistence  of  honey, 
of  a  dark  olive-green  color,  and  some  remain- 
ing odor  of  cubeb,  when  taken  in  the  dose  of 
ten  grains  every  two  hours  for  six  hours,  acted 
as  a  laxative,  and  gave  the  urine  a  peculiar 
odor,  without  increasing  its  quantity;  but  in 
the  dose  of  a  drachm,  once  repeated  at  an  inter- 
val of  three  hours,  while  it  produced  the  same 
effects  as  the  smaller  dose,  it  considerably  aug- 
mented the  urine.  In  still  larger  doses  it  pro- 
duced decided  irritation  of  the  urinary  pas- 
sages. {A.  J.  P.,  Jan.  1868.)  Heydenreich's 
experiments  are  confirmatory  of  Bernatzik's 
conclusion  as  to  the  peculiar  active  principles  of 
cubeb.  Cubeb  gradually  deteriorates  by  age, 
and  in  powder  becomes  rapidly  weaker,  in  con- 


1 E.  Schaer  calls  attention  to  the  similarity  in 
reaction  between  cubebin  and  veratrine,  aconitine, 
morphine,  and  digitalin.    (A.   Pharm.,  1887,  p.  531.) 


sequence  of  the  escape  of  its  volatile  oil. 
It  should  be  kept  whole,  and  pulverized  when 
dispensed.  The  powder  is  said  to  be  sometimes 
adulterated  with  that  of  pimenta. 

Uses. — Cubeb  is  generally  stimulant,  with 
a  special  direction  to  the  urinary  organs.  In 
considerable  quantities  it  excites  the  circula- 
tion, increases  the  heat  of  the  body,  and  some- 
times occasions  headache  and  giddiness.  At 
the  same  time  it  frequently  produces  an 
augmented  flow  of  the  urine,  to  which  it 
imparts  a  peculiar  odor.  Among  its  effects 
are  also  occasionally  nausea  and  moderate  purg- 
ing, and  it  is  said  to  cause  a  sense  of 
coolness  in  the  rectum  during  the  passage  of 
the  faeces.  We  have  no  evidence  that  it 
was  known  to  the  ancients.  It  was  prob- 
ably first  brought  into  Europe  by  the  Ara- 
bians, and  was  formerly  employed  for  similar 
purposes  as  black  pepper,  but  it  was  found 
much  less  powerful  and  fell  into  disuse. 
In  India  it  has  long  been  used  in  gonor- 
rhoea and  gleet,  and  as  a  grateful  stomachic 
and  carminative  in  disorders  of  the  digestive 
organs,  and  it  is  at  present  very  frequently 
given  both  in  this  country  and  in  Europe 
in  gonorrhoea,  after  the  subsidence  of  the 
first  active  inflammatory  symptoms.  It  has 
been  given  also  in  leucorrhaea,  cystorrhoea, 
the  urethritis  of  women  and  female  children, 
abscess  of  the  prostate  gland,  piles,  and  chronic 
bronchial  inflammation.  In  connection  with 
copaiba  it  has  been  especially  recommended 
in  affections  of  the  neck  of  the  bladder  and  the 
prostatic  portion  of  the  urethra.  It  is  best 
administered  in  powder,  of  which  the  dose  in 
^onorrhoa  is  from  one  to  three  drachms  (3.9 
to  11.6  Gin.)  three  or  four  times  a  day.  The 
volatile  oil  may  be  substituted,  in  the  dose  of 
ten  or  twelve  minims  (0.6  to  0.7  Cc),  sus- 
pended in  water  by  means  of  sugar,  though, 
if  the  experiments  of  Bernatzik  and  Heyden- 
reich are  to  be  relied  on,  the  oil  is  much  less 
efficient  than  the  soft  resin  as  a  remedy  in 
gonorrhaea  and  in  diseases  of  the  urinary  pas- 
sages generally.  An  alcoholic  extract  is  directed 
by  the  U.  S.  P.,  and  is  much  used,  and,  as  it 
contains  soft  resin  or  cubebic  acid,  it  is  no  doubt 
very  efficient.  (See  Oleoresina  Cubebce.)  An 
infusion,  made  in  the  proportion  of  an  ounce  of 
cubeb  to  a  pint  of  water,  has  been  employed  as 
an  injection  in  discharges  from  the  vagina. 

Dose,  of  powdered  cubeb,  ten  grains  to  one 
drachm   (0.65  to  3.9  Gm.). 

Off.  Prep. — Fluidextractum  Cubebae,  U.  8.; 
Oleoresina  Cubebse,  U.  8.;  Tinctura  Cubebae,  Br.; 
Trochisci  Cubebae,  U.  8.   (from  oleoresin). 

CUPRI  SULPHAS.  U.  S.,  Br. 

COPPER  SULPHATE  [Cupric  Sulphate] 

(cQ'prl  sfll'phas) 

CuS04  +  5H20  =  247.85 

"  It  should  contain  not  less  than  99.5  per- 
cent, of  pure  Copper  Sulphate   [SOa.OaCu  -+- 
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5H20]."  U.  S.  "  This  salt,  CuS04,5H20,  may 
be  obtained  by  the  interaction  of  water,  sul- 
phuric acid,  and  copper  or  cupric  oxide."    Br. 

Cuprum  Vitriolatum  ;  Blue  Vitriol,  Roman  Vitriol, 
Blue  Stone  ;  Sulfate  de  Cuivre,  Fr.  Cod. ;  Vitriol  bleu, 
Couperose  bleu,  Fr. ;  Cuprum  Sulfuricum,  P.  G.; 
Schwefelsaures  Kupfer,  Kupfersulfat,  Kupfervitriol, 
Blauervitriol,  Blauer  Galitzenstein,  O. ;  Solfato  di 
rame,  Vitriolo  di  rame,  /*.;  Sulfato  cuprico,  Vitriolo 
azul,  Sp. 

Preparation. — Copper  sulphate  occasionally 
exists  in  nature,  in  solution  in  the  water 
which  flows  through  copper  mines.  In  this 
case  the  salt  is  procured  by  merely  evapo- 
rating the  waters  which  naturally  contain  it. 
Another  method  of  obtaining  it  is  to  roast 
the  native  sulphide  in  a  reverberatory  furnace, 
whereby  it  is  made  to  pass,  by  absorbing 
oxygen,  into  the  state  of  sulphate.  The  roasted 
mass  is  lixiviated,  and  the  solution  obtained 
evaporated  that  crystals  may  form.  The  salt 
procured  by  either  of  these  methods  contains 
a  little  ferric  sulphate,  from  which  it  may 
be  freed  by  adding  either  an  excess  of  cu- 
prous oxide,  which  precipitates  ferric  oxide, 
or  recently  precipitated  copper  subcarbonate, 
which  causes  the  deposition  of  the  iron  as  a 
carbonate.  (A.  J.  P.,  xxxiv.  507.)  A  third 
method  is  to  dissolve  copper  scales  to  satura- 
tion in  sulphuric  acid  contained  in  a  wooden 
vessel  lined  with  sheet  lead.  The  scales  con- 
sist of  metallic  copper  mixed  with  oxide,  and 
are  produced  in  the  process  for  annealing 
sheet  copper. 

Most  of  the  copper  sulphate  produced  at 
present  is  obtained  as  a  by-product  by  the 
gold,  silver,  and  copper  refiners.  The  pro- 
duction of  copper  sulphate  in  the  United  States 
is  very  large.  In  1901  the  exportations  of 
sulphate  amounted  to  49,223,183  lbs.,  valued 
at  $2,324,738,  and  in  1904  to  26,077,087  lbs., 
valued  at  $1,133,686. 

In  the  U.  S.  Pharmacopoeia  copper  sulphate 
is  presumed  to  be  obtained  pure  from  the 
manufacturer;  the  British  Pharmacopoeia  sug- 
gests the  method  in  which  it  may  be  prepared, 
without  entering  into  the  details  of  the  process. 
The  German  Pharmacopoeia  has  two  kinds 
official,  Cuprum  sulfuricum,  which  corresponds 
with  the  former  Cuprum  sulfuricum  purum, 
and  Cuprum  sulfuricum  crudum,  or  commer- 
cial sulphate. 

Properties. — Copper  sulphate  has  a  rich 
deep  blue  color,  and  a  strong  metallic,  styptic 
taste.  It  reddens  vegetable  blue,  and  crys- 
tallizes in  "  large,  transparent,  deep  blue,  tri- 
clinic  crystals ;  odorless ;  of  a  nauseous,  metallic 
taste;  slowly  efflorescent  in  dry  air.  Soluble 
in  about  2.2  parts  of  water,  400  parts  of  alco- 
hol, and  3.5  parts  of  glycerin  at  25°  C.  (77° 
F.),  and  in  0.5  part  of  boiling  water.  When 
heated  to  30°  C.  (86°  F.),  the  salt  loses  2  of 
its  5  molecules  of  water  (14.43  percent.),  and 
is  converted  into  a  pale  blue  amorphous  pow- 
der. Two  more  molecules  of  water  are  lost  at 
100°  C.  (212°  F.),  while  the  fifth  is  retained 
until  200°   C.    (392°   F.)    is  reached,  when   a 


white,  anhydrous  powder  remains  (63.9  percent, 
of  the  original  weight).  At  a  still  higher  tem- 
perature, sulphur  dioxide  and  oxygen  are  given 
off,  and  a  residue  of  black  cupric  oxide  is 
left.  The  aqueous  solution  (1  in  20)  has  a 
blue  color,  and  shows  an  acid  reaction  with 
blue  litmus  paper.  If  a  drop  of  the  solution 
be  placed  upon  a  bright  piece  of  iron,  a  red 
film  of  metallic  copper  will  be  produced.  With 
potassium  ferrocyanide  T.S.  the  solution  yields 
a  deep  reddish-brown  precipitate.  Barium 
chloride  T.S.  produces  in  the  solution  a  white 
precipitate,  insoluble  in  hydrochloric  acid.  If 
ammonia  water  be  added  to  the  solution,  drop 
by  drop,  a  pale  blue  precipitate  of  cupric  hy- 
droxide is  formed,  which  redissolves  in  an 
excess  of  ammonia  water,  forming  a  deep  azure- 
blue  solution.  If  hydrogen  sulphide  gas  be 
passed  through  10  Cc.  of  the  aqueous  solution 
of  the  salt  (1  in  20),  to  which  1  Cc.  of  diluted 
hydrochloric  acid  has  been  added,  until  all  of 
the  copper  is  precipitated  as  sulphide,  one- 
half  of  the  colorless  filtrate  should  not  be 
colored  or  rendered  turbid  upon  the  addition 
of  ammonia  water,  nor  should  the  remaining 
portion  of  the  filtrate  yield,  upon  evapora- 
tion, a  weighable  residue  (limit  of  iron,  alum- 
inum, etc.).  If  the  aqueous  solution  of  the 
salt  (1  in  20)  be  heated  to  boiling  with  an 
excess  of  sodium  hydroxide  T.S.,  until  all  of 
the  copper  has  been  converted  into  black  cupric 
oxide,  it  will  yield  a  colorless  filtrate,  which, 
after  acidulation  with  acetic  acid,  should  not 
respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  Part  III,  Test  No.  121)."  U.  S. 
"  Soluble  in  3.5  parts  of  cold  water,  forming 
a  solution  which  strongly  reddens  litmus;  very 
soluble  also  in  glycerin,  almost  insoluble  in 
alcohol  (90  per  cent.).  It  affords  the  reac- 
tions of  copper  and  of  sulphates.  It  should 
yield  no  characteristic  reaction  with  the  tests 
for  lead,  arsenium,  zinc,  or  aluminium,  and  not 
more  than  the  slightest  reactions  with  the 
tests  for  iron."  Br.  When  heated,  copper 
sulphate  first  melts  in  its  water  of  crystalliza- 
tion, and  then  dries  and  becomes  white.  If 
the  heat  is  increased,  it  next  undergoes  the 
igneous  fusion,  and  finally,  at  a  high  tempera- 
ture, loses  its  acid,  cupric  oxide  being  left. 
Four  of  the  molecules  of  water  of  crystalliza- 
tion can  be  driven  off  at  100°  C.  (212°  F.) ; 
but  the  fifth  goes  off  onlv  at  a  temperature  of 
from  220°  C.  (428°  F.)  'to  240°  C.  (464°  F.), 
when  the  anhydrous  salt  remains.  Potassium 
hydroxide,  sodium  hydroxide,  and  ammonia 
throw  down  from  it  a  bluish-white  precipitate 
of  hydrated  cupric  oxide,  which  is  immediately 
dissolved  by  an  excess  of  the  last  mentioned 
alkali,  forming  a  rich  deep  blue  solution,  called 
aqua  sappharina.  It  is  decomposed  by  the 
alkaline  carbonates,  and  by  borax,  lead  acetate 
and  subacetate,  ferric  acetate,  silver  nitrate, 
mercuric  chloride,  potassium  tartrate,  and  cal- 
cium chloride,  and  it  is  precipitated  by  all 
astringent  vegetable  infusions.  If  it  becomes 
very  green  on  the   surface  by  the   action  of 
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the  air,  it  contains  ferric  oxide.  This  oxide 
may  also  be  detected  by  ammonia,  which  will 
throw  it  down  along  with  the  copper  oxide, 
without  taking  it  up  when  added  in  excess. 
When  copper  sulphate  is  obtained  from  the 
dipping  liquid  of  manufacturers  of  brass  or 
German  silver  ware,  it  is  always  contaminated 
with  zinc  sulphate,  as  pointed  out  by  S.  Piesse. 
This  liquid  is  at  first  a  mixture  of  sulphuric 
and  nitric  acids,  but  becomes,  at  last,  nearly 
saturated  with  copper.  When  zinc  is  present 
in  copper  sulphate,  it  will  be  taken  up  by 
solution  of  potassium  hydroxide  added  in  excess, 
from  which  it  may  be  thrown  down,  after  filtra- 
tion, in  white  flocks,  by  a  solution  of  bicar- 
bonated  alkali. 

Uses. — Copper  sulphate  is  irritant  or  mildly 
escharotic,  and  when  in  diluted  solution, 
stimulant  and  astringent.  At  one  time  it  was 
given  in  epilepsy  and  other  nervous  diseases,  hut 
at  present  it  is  never  used  internally,  except  for 
its  influence  upon  the  ^astro-intestinal  mucous 
membrane.  In  chronic  diarrltora  with  ulcera- 
tion it  is  often  a  useful  remedy.  In  don 
5  grains  it  acts  as  a  powerful,  prompt  emetic, 
without  causinir  general  depression  or  much 
nausea,  but  is  too  irritant  to  be  used  freely. 
Externally  it  is  employed  in  solution  ai  a 
stimulant  to  ill-conditioned  ui< rrs,  as  an  escha- 
rotic for  destroying  watte,  fungous  granula- 
tions, and  callous  edges,  and  as  a  styptic  to 
bleeding  surfaces.  It  is  found,  in  not  a  few 
instances,  to  promote  the  cicatrization  of  ulcers. 
and  is  not  infrequently  employed,  with  that 
view,  as  a  wash  for  chancres.  The  prepi 
tion  called  cuprum  aluminatum  {lapis  divmus — 
pierre  divine)  is  made,  according  to  the  French 
Codex,  by  mixing,  in  powder,  three  ounces, 
each,  of  copper  sulphate,  potassium  nitrate, 
and  alum,  heating  the  mixture  in  a  crucible, 
so  as  to  produce  aqueous  fusion,  then  mixing 
in  a  drachm  of  powdered  camphor,  and, 
finally,  pouring  out  the  whole  on  an  oiled 
stone  to  eongeaL  The  mass,  when  cold,  is 
broken  into  pieces,  and  kept  in  a  well-stoppered 
bottle.  It  is  often  desirable  to  employ  copper 
sulphate,  as  a  caustic,  in  the  form  of  pencil. 
Its  tendency  to  effloresce  interferes  with  its 
use  in  this  way  in  the  pure  state.  Llovet  rec- 
ommends lor  the  purpose  a  mixture  of  one 
part  of  potassa-alum  and  two  of  copper 
sulphate,  which  are  to  be  first  powdered,  and 
then  gradually  melted  together  in  a  porcelain 
vessel,  and  poured  into  moulds  made  of  bronze. 
{Gas.  des  Hop.,  Juillet  28,  1863.)  Another 
mode  of  preparing  pencils  of  copper  sulphate 
is  to  rub  briskly  together  four  parts  of  that 
salt  and  one  of  borax,  and  to  mould  the  plastic 
mass  which  results,  into  the  desired  form.  (A. 
J.  P.,  March,  1864,  p.  106.)  An  elongated 
cone  is  the  best  form,  made  by  selecting 
suitable  crystals  and  turning  them  in  a  lathe 
to  the  desired  form ;  or  they  may  be  made  by 
filing  the  crystals,  and  finishing  with  sand-paper. 

Dose,  of  copper  sulphate,  as  an  astringent, 
one-fourth    of    a   grain    (0.016    Gm.) ;    as    an 


emetic,  five  grains  (0.32  Gm.),  repeated  in 
fifteen  minutes  if  necessary,  but  not  oftener 
than  once.  As  a  stimulant  wash,  the  solution 
may  be  made  of  the  strength  of  two,  four,  or 
eight  grains  to  the  fluidounce  of  water.  For 
its  effects  as  a  poison,  see  Cuprum. 

CUPRUM. 

COPPER 

(cu'prum) 

Cu  =  63.1 

4<  Fine  Copper  wire,  about  No.  25  wire  gauge, 
or  about  0.02  inch."    Br.  1885. 

rupreum  Pliant:  fit  do  Ouivro.  Culvre,  J'r.;  Kup- 
fer,  Kupferdraht,  U. ;  Itamc,  It.;  Cobro.  8p. 

This  metal  is  very  generally  diffused  in 
nature,  and  exists  principally  in  four  states; 
as  native  copper,  as  an  oxide,  as  a  sulphide, 
and  as  a  salt.  Its  principal  native  salts  are 
the  silicate,  carbonate,  arsenate,  and  phos- 
phate. In  the  United  States  it  occurs  in 
various  localities,  hut  especially  in  the  neigh- 
borhood of  Lake  Superior,  in  Montana,  Axi 
zona,  Alaska  and  Bast  Tennessee.  The  prin- 
cipal producing  copper  mines  of  Europe  are 
I  of  Spain  and  Portugal  and  of  Mansfeld 
in  Germany.  Chili  and  Japan  are  also  rela- 
tively large  producers  at  present. 

The  total  production  of  copper  in  the  United 
States  has  increased  very  rapidly  in  recent 
years,  and  now  is  more  than  half  of  the 
world's  annual  production.  It  was,  fnv  1902, 
609,508,644  lbs.,  valued  at  $90,936,124,  and 
tor   11103,  730,044,517  lbs.,  valued  at   $94,905, 

7S7.  The  three  most  productive  states  are 
Montana.  Michigan,  and  Arizona,  in  the  order 
named.  The  consumption  of  copper  in  the 
CJnited  States  for  1903  was  566,429,885  lbs., 
and  the  exports  tor  the  same  year  310,729,524 
lbs. 

Properties.-  Copper  is  a  brilliant,  sonorous 
metal,  of  ■  reddish  color,  and  very  ductile, 
malleable,  and  tenacious.  It  has  a  slightly 
nauseous  taste,  and  emits  a  disagreeable  odor 
when  rubbed.  Its  texture  is  granular,  and 
its  fracture  hackly.  Its  sp.  gr.  is  8.92  to  8.95, 
and  its  fusing  point  1398s  C.  (25138°  F.) 
according  to  Daniell,  being  intermediate  be- 
tween the  fusing  points  of  silver  and  gold. 
Its  atomic  weight  is  given  at  6IJ.5,  or,  according 
to  the  most  accurate  determinations,  63.1. 
Exposed  to  the  air  it  undergoes  a  slight  tarnish. 
Its  combinations  are  numerous  and  important. 
With  oxygen  it  forms  two  well  characterized 
oxides,  a  red  suboxide,  better  known  as  cuprous 
oxide,  CuaO,  and  a  black  oxide,  known  as 
cupric  oxide,  CuO.  While  a  cuprous  chloride, 
iodide,  and  sulphide  are  known,  it  is  the  cupric 
oxide  chiefly  that  unites  with  the  several  acids 
to  form  the  eopper  salts.  With  metals  copper 
forms  numerous  alloys,  of  which  that  with  zinc, 
called  brass,  and  that  with  tin,  called  bronze, 
are  the  most  useful. 
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Characteristics. — Copper  is  recognized  by 
its  color,  and  the  effects  of  tests  on  its  solution 
in  nitric  acid.  This  solution,  with  potassium 
hydroxide,  sodium  hydroxide,  and  ammonia, 
yields  a  blue  precipitate,  soluble  in  excess  of 
the  latter  alkali,  with  which  it  forms  a  deep 
azure-blue  liquid.  Potassium  ferrocyanide 
occasions  a  brown  precipitate  of  copper  ferro- 
cyanide, and  a  bright  plate  of  iron  immersed  in 
the  solution  immediately  becomes  covered  with 
a  film  of  metallic  copper.1  Potassium  ferro- 
cyanide is  a  very  delicate  test  for  minute  por- 
tions of  copper  in  solution.  Another  test,  pro- 
posed by  Yerguin,  is  to  precipitate  the  copper 
in  the  metallic  state  on  platinum  by  electro- 
chemical action.  For  this  purpose  a  drop 
of  the  (acid)  liquid  to  be  examined  is  placed  on 
a  slip  of  platinum  foil,  and  a  slip  of  bright  iron 
is  brought  in  contact  with  the  platinum  and 
the  liquid.  If  copper  be  present  it  will  be  in- 
stantly precipitated  on  the  surface  of  the  plat- 
inum. 

Action  on  the  Animal  Economy. — Copper 
in  its  pure  state  is  nearly  inert,  but  in  com- 
bination it  is  highly  deleterious.  (For  an 
account  of  the  action  of  copper  upon  water 
see  Aqua,  page  162.)  Nevertheless  a  minute 
portion  of  the  metal  has  been  found  in  the 
human  body.  According  to  Millon,  copper, 
when  it  exists  in  the  blood,  is,  like  the  iron, 
attached  to  the  red  corpuscles.  To  bring:  the 
copper  into  a  state  favorable  for  ready  detec- 
tion, he  advises  that  the  blood,  as  it  escapes 
from  a  vein,  be  received  in  about  three  times 
its  bulk  of  water,  and  the  mixture  poured  into 
a  bottle  of  chlorine  and  agitated.  The  whole, 
upon  being  rapidly  filtered,  furnishes  a  liquid 
in  which  copper  is  readily  detected.  Waeken- 
roder  found  copper  in  the  blood  of  man,  but 
does  not  consider  it  a  constant  and  normal 
constituent.  He  also  detected  this  metal  in 
the  blood  of  domestic  animals  living  on  a 
mixed  diet,  but  not  in  their  blood  when  nour- 
ished on  vegetable  food  only.  (Chem.  Gaz., 
May  1,  1854.)  It  has  been  found  in  the 
feathers  of  certain  birds,  as  of  a  grass-green 
paroquet  from  Australia,  which  is  said  to  fre- 
quent districts  of  the  countrv  where  copper 
is  found.  (Ibid.,  Oct.  24,  1S73.  p.  212.)  The 
soluble  combinations  of  copper,  when  taken 
in  poisonous  doses,  produce  a  coppery  taste 
in  the  mouth;  nausea  and  vomiting;  violent 
pain  in  the  stomach  and  bowels :  frequent  black 
and  bloody  stools;  small,  irregular,  sharp,  and 
frequent  pulse;  faintings;  burning  thirst;  diffi- 
culty of  breathing;  cold  sweats;  paucity  of 
urine,  and  burning  pain  in  voiding  it ;  violent 
headache ;  cramps,  convulsions,  and  finally 
death.  The  best  antidote  is  potassium  ferro- 
cyanide, given   freely,   which   forms   with   the 

1  Thorns  (Zeit.  An.  Chem.,  94.  4641  asserts  that  if 
to  a  solution  too  dilute  to  give  a  sensible  reaction 
with  potassium  ferrocyanide  be  added  a  solution  of 
potassium  iodide,  a  yellow  coloration  is  produced  which 
becomes  violet  with  starch  paste.  This  test,  in  ab- 
sence of  deoxidizing  agents,  will  show  as  little  aa 
1   to   500.000. 


poison  the  very  insoluble  copper  ferrocyanide. 
Soap  and  alkalies  are  also  antidotal.  Before 
the  antidote  can  be  procured,  large  quantities 
of  milk  should  be  given  and  white  of  eggs 
mixed  with  water,  which  act  favorably  by 
forming  copper  casemate  and  copper  albumi- 
nate, but  these  compounds  should  be  evacuated 
as  soon  as  possible  by  vomiting  and  purging. 
Should  vomiting  not  take  place,  the  stomach 
tube  may  be  employed.  The  symptoms  of  slow 
poisoning  by  copper  are,  according  to  Corri- 
gan  of  Dublin,  a  cachetic  appearance,  emacia- 
tion, loss  of  muscular  strength,  colicky  pains, 
cough  without  physical  signs,  and  retraction 
of  the  gum,  with  a  persistent  purple  edge, 
quite  distinct  from  the  blue  edge  produced  by 
lead.  (Braithwaite's  Retrospect,  Am.  ed..  xxx. 
303.)  But  there  is  much  doubt  whether  these 
symptoms  can  be  produced  by  the  metal. 
(See  H.  C.  Wood's  Therapeutics.) 

In  medico-legal  examinations,  where  cuprous 
poisoning  is  suspected.  Orfila  recommends  that 
the  viscera  be  boiled  in  distilled  water  for  an 
hour,  and  that  the  matter  obtained  by  evapo- 
rating the  filtered  decoction  to  dryness  be  car- 
bonized by  nitric  acid.  The  carbonized  product 
will  contain  the  copper.  By  proceeding  in  this 
way  there  is  no  risk  of  obtaining  the  copper 
which  may  happen  to  pre-exist  in  the  animal 
tissues.  This  method  of  search  is  preferable  to 
that  of  examining  the  contents  of  the  stomach 
and  intestines,  from  which  copper  may  be 
absent,  while  it  may  have  penetrated  the  dif- 
ferent organs  by  absorption,  especially  the 
abdominal  viscera. 

Vessels  of  copper  which  are  not  coated  with 
tin  should  not  be  used  in  pharmaceutical  or 
culinary  operations,  for.  although  the  metal 
uncombined  is  inert,  yet  the  risk  is  great  that 
the  vessels  may  be  acted  on  and  a  poisonous 
salt  formed. 

CUSPARI/E  CORTEX.  Br. 

CUSPARIA  BARK 
(ciis-pa'ri-ae  cor'tex) 

"  The  dried  bark  of  Cusparia  febrifuea, 
DC."   Br. 

Angustura.  U.  S.  1870:  Angustura  (Angostura) 
Bark.  Carony  Bark :  Cortex  Angusturae :  Angusture 
vraie.  Fr.  Cod.;  Angusture,  Fr.  ;  Angusturarinde.  G.  : 
Corteccia  dell'  Angustura.  It. :  Corteza  de  Angos- 
tura, Sp. 

This  bark  was  dropped  from  the  U.  S.  Phar- 
macopoeia at  the  revision  of  1SS0. 

The  subject  of  Angustura  bark  in  its  botan- 
ical relations  has  been  involved  in  some  confu- 
sion. The  drug  was  at  first  supposed  to  be 
derived  from  a  species  of  Magnolia,  and  was 
referred  by  some  to  Magnolia  virginiana  of  this 
country.  Humboldt  and  Bonpland  were  the 
first  to  throw  light  upon  its  true  source.  When 
at  Angostura,  a  South  American  city  on  the 
Orinoco,  they  received  specimens  of  the  foliage 
of  the  plant  from  which  the  bark  was  obtained, 
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and  afterwards  believed  that  they  had  found 
the  same  plant  in  a  tree  growing  in  the 
vicinity  of  Cumana.  This  latter  they  had  the 
opportunity  of  personally  inspecting,  and  were 
therefore  enabled  to  describe  accurately.  Un- 
able to  attach  it  to  any  known  genus,  they 
erected  it  into  a  new  one  with  the  title  of 
Cusparia,  a  name  of  Indian  origin,  to  which 
they  added  the  specific  appellation  of  febri- 
fuga.  On  their  authority,  Cusparia  febrifuga 
was  generally  believed  to  be  the  true  source 
of  the  medicine,  and  was  recognized  as  such  by 
the  London  College.  A  specimen  having  in 
the  mean  time  been  sent  by  them  to  Willdenow, 
the  name  of  Bonplandia  was  imposed  on  the 
new  genus  by  that  celebrated  botanist,  and  it 
was  subsequently  adopted  by  Humboldt  and 
Bonpland  themselves,  in  their  great  work  on 
equinoctial  plants.  Hence  the  title  of  Bon- 
plandia trifoliata,  by  which  the  tree  is  de- 
scribed in  many  works  on  Materia  Modica. 
De  Candolle,  however,  having  found  in  the 
description  all  the  characters  of  the  genus 
Galipea  of  Aublet,  rejected  both  these  titles, 
and  substituted  that  of  Galipea  cusparia,  which 
was  adopted  by  the  London  College,  and  for 
a  time  was  retained  in  the  British  Pharma- 
copoeia. But,  after  all  these  ohaagea,  it 
appears  from  the  researches  of  Hancock,  who 
resided  for  several  months  in  the  country  of 
the  Angustura  bark  tree,  that  it  is  doubtful 
whether  the  plant  described  by  Humboldt  and 
Bonpland  is  that  which  yields  the  drug,  and 
not  another  species  of  the  same  genua.  A 
other  striking  differences  between  them  is  their 
different  sizes,  the  tree  described  by  Humboldt 
and  Bonpland  beinp:  at  least  sixty  feet  high, 
while  that  from  which  the  bark  is  obtained  is 
said  to  be  never  more  than  twenty  feet.  Han- 
cock proposed  for  the  plant  of  the  Orinoco  the 
title  of  Galipea  officinalis,  which  was  adopted 
in  the  U.  S.  P.  1870.  This  name  was  after- 
wards changed  by  Hancock  to  Cusparia  offi- 
cinalis (syn.  C.  trifoliata,  H.et  B.,  also  (Willd.) 
Engl.,  and  Angostura  Cusparia,  R.  et  Sch.,  of 
New  Granada  and  Cumana),  Fam.  Rutacece; 
but  at  present  the  specific  name  Angostura  of 
Richard  seems  to  have  precedence.  Bon- 
plandia Angostura,  Rich.,  Cusparia  Angostura 
(Rich.),  Lyons. 

Cusparia  febrifuga,  Humb. — Cusparia  offici- 
nalis, Hancock,  Trans.  Lond.  Medico-Bot.  Soc. — 
Galipea  Cusparia,  St.  Hilaire;  B.  &  T.,  vol. 
i.  43. — This  is  a  small  tree,  irregularly  branched, 
rising  to  the  medium  height  of  twelve  or  fif- 
teen feet,  with  an  erect  stem  from  three  to 
five  inches  in  diameter,  and  covered  with  a 
smooth  gray  bark.  The  leaves  are  alternate, 
petiolate,  and  composed  of  three  leaflets,  which 
are  oblong,  pointed  at  each  extremity,  from 
six  to  ten  inches  in  length,  from  two  to  four  in 
breadth,  and  supported  upon  the  common 
petiole  by  short  leafstalks.  They  are  very 
smooth  and  glossy,  of  a  vivid  green  color, 
marked  occasionally  with  small  whitish  round 
spots,  and,  when  fresh,  of  a  strong  odor  resem- 


bling that  of  tobacco.  The  flowers  are  numer- 
ous, white,  arranged  in  axillary  and  terminal 
peduncled  racemes,  and  of  a  peculiar  unpleasant 
odor.  The  fruit  consists  of  five  bivalve  cap- 
sules, of  which  two  or  three  are  commonly 
abortive.  The  seeds,  two  of  which  are  con- 
tained in  each  capsule,  one  often  abortive, 
are  round,  black,  and  of  the  size  of  a  pea.  The 
tree  grows  abundantly  on  the  mountains  of 
Carony,  between  the  7th  and  8th  degrees  of 
N.  latitude,  and  is  well  known  in  the  missions 
near  the  Orinoco,  upwards  to  two  hundred  miles 
from  the  ocean.  It  flourishes  at  the  height  of 
from  six  hundred  to  one  thousand  feet  above 
the  level  of  the  sea.  Its  elegant  blossoms, 
which  appear  in  vast  profusion  in  August  and 
September,  add  greatly  to  the  beauty  of  the 
scenery. 

The  bark  is  generally  brought  from  the 
West  Indies  packed  in  casks;  but,  according 
to  Brande,  the  original  package  as  it  comes 
from  Angostura  consists  of  the  leaves  of  a 
species  of  palm,  surrounded  by  a  net-work  of 
sticks. 

Properties. — "  Occurs  in  flattened  or  curved 
pieces,  or  in  quills,  generally  about  four  or 
five  inches  (ten  or  twelve  centimetres)  long, 
an  inch  (twenty-live  millimetres)  wide,  and 
one-twelfth  of  an  inch  (two  millimetres)  thick. 
The  outer  layer  usually  consists  of  a  gray  or 
yellowish  cork  which  is  often  soft  and  easily 
removed,  disclosing  a  hard,  dark  brown  inner 
layer;  the  inner  surface  is  light  brown  and 
frequently  laminated.  The  fracture  is  short 
and  resinous;  on  the  fractured  surface  many 
white  points  are  visible.  A  transverse  section 
exhibits  numerous  cells  filled  with  acicular  crys- 
tals of  calcium  oxalate  and  small  oil  glands, 
but  seldom  any  sclerenchymatous  tissue  other 
than  small  isolated  groups  of  bast  fibres.  Odor 
musty;  taste  bitter."  Br.  Calcium  oxalate 
raphides  are  abundant  in  the  bark,  but  the 
most  characteristic  peculiarity  is  the  presence 
of  numerous  cells  a  little  larger  than  the 
other  parenchymatous  cells  and  completely  filled 
with  oil  or  a  yellowish  resin.  The  odor  of 
Angustura  bark  is  peculiar  and  disagreeable 
when  fresh,  becoming  fainter  with  age;  the 
taste  is  bitter  and  slightly  aromatic,  leaving  a 
sense  of  pungency  at  the  end  of  the  tongue. 
According  to  Fischer,  it  contains  volatile  oil, 
bitter  extractive,  a  hard  and  bitter  resin,  a  soft 
resin,  a  substance  analogous  to  caoutchouc,  gum, 
lignin,  and  various  salts.  Oberlin  and  Schlag- 
denhauffen  (1878)  found  in  the  bitter  extrac- 
tive an  alkaloid,  angosturine,  C10H40NO14, 
which  melts  at  85°  C,  is  crystallizable,  and 
is  turned  red  by  pure  sulphuric  acid,  and  green 
by  sulphuric  acid  with  admixture  of  nitric 
acid.  The  volatile  oil,  which  may  be  obtained 
by  distillation  with  water,  is  of  a  pale  yel- 
lowish color,  lighter  than  water,  of  an  acrid 
taste,  and  with  the  odor  of  the  bark.  Beckurts 
and  Froeger  (Gildemeister  and  Hoffman,  uiEth- 
erische  Oele,  p.  601)  found  as  its  essential  in- 
gredient a  sesquiterpene  alcohol,   CwHzeO,  to 


PART  I. 


Cusparice  Cortex. — Cusso. 


417 


which  they  give  the  name  galipot.  It  boils 
between  260°  and  270°  C.  and  is  optically  inac- 
tive. Cadinene,  C16H24,  is  also  present  and 
gives  left  rotatory  character  to  the  oil.  A  small 
quantity  of  an  inactive  sesquiterpene,  galipene, 
is  also  present,  as  well  as  traces  of  a  terpene 
which  is  probably  pinene.  The  cusparine  of 
Saladin  has  not  been  found  by  other  investi- 
gators. Beckurts  and  Nehring  (A.  J.  P.,  1892, 
410)  announced  the  discovery  of  four  alka- 
loids in  Angustura  bark, — viz.,  galipine,  C20H21 
NOa,  melting  at  115.5°  C.  (240°  F.)  and  crys- 
tallizing in  slender  lustrous  needles  of  white 
color;  galipidine,  C19H19NO3,  melting  at  111° 
C.  (231.8°  F.)  and  crystallizing  in  silky  lus- 
trous plates  of  white  color;  cusparine,  C20H19 
NOa  (C19H17NO3,  Korner),  melting  at  89°  C. 
(192.2°  F.)  and  readily  soluble  in  alcohol, 
ether,  chloroform,  acetone,  and  benzene,  more 
sparingly  in  light  petroleum;  and  cusparidine, 
C19H17NO3,  melting  at  78°  C.  (172.4°  F.)  and 
crystallizing  in  minute  slender  white  needles. 
Its  salts  are  less  soluble  than  those  of  galipine 
and  galipidine,  but  more  readily  than  those 
of  cusparine.  The  four  alkaloids  are  tertiary 
bases.  (See  also  A.  Pharm.,  233  (1895,  No.  6), 
410.)  Beckurts  and  Nehring  also  extracted  the 
essential  oil,  amounting  to  1.5  per  cent.  It  had 
a  sp.  gr.  at  15°  C.  (59°  F.)  of  0.956.  Distilled 
under  a  pressure  of  35  Mm.  it  commenced  to 
boil  at  153°  C.  (307.4°  F.)  and  the  greater 
part  distilled  between  200°  and  220°  C.  (392° 
to  428°  F.)  the  last  portions  becoming  solid 
when  artificially  chilled.  (See  also  A.  Pharm., 
1897,  518.)  They  found  the  bitter  principle 
angosturine,  which  when  purified  was  white 
and  melted  at  58°  C.  (136.4°  F.).  A  glucoside 
was  also  found,  the  solution  of  which  fluo- 
resced; but  it  was  not  fully  investigated. 

A.  T.  Thompson  states  that  precipitates  are 
produced  with  the  infusion  by  the  solutions 
of  ferrous  sulphate,  antimony  and  potassium 
tartrate,  copper  sulphate,  lead  acetate  and  sub- 
acetate,  mercuric  chloride,  silver  nitrate,  and 
pure  potassium  hydroxide,  by  nitric  and  sul- 
phuric acids,  and  by  the  infusions  of  galls  and 
yellow  cinchona;  but  how  far  these  substances 
are  medicinally  incompatible  with  the  bark  it 
would  be  difficult  to  determine.1 


1  False  Angustura  Barks. — Under  this  title,  Euro- 
pean writers  describe  a  poisonous  bark  which  was 
introduced  on  the  Continent  mixed  with  true  Angus- 
tura bark.  It  is  distinguished  by  its  greater  thick- 
ness, hardness,  weight,  and  compactness ;  by  its 
resinous  fracture ;  by  the  appearance  of  its  epidermis, 
which  is  sometimes  covered  with  a  ferruginous  efflo- 
rescence, sometimes  is  yellowish  gray  and  marked 
with  prominent  white  spots ;  by  the  brownish  color 
and  smoothness  of  its  internal  surface,  which  is  not, 
like  that  of  the  genuine  bark,  separable  into  laminae, 
by  the  yellowish  white  powder  which  it  yields ;  by 
its  total  want  of  odor,  and  its  intense  tenacious 
bitterness.  When  steeped  in  water  it  does  not  be- 
come soft  like  the  true  Angustura.  Pelletier  and  Cav- 
entou  found  it  to  contain  brucine.  (See  Nux  Vomica.) 
In  consequence  of  the  presence  of  this  principle,  a 
drop  of  nitric  acid  upon  the  internal  surface  of  the 
bark  produces  a  deep  red  spot.  The  same  acid, 
applied  to  the  external  surface  renders  it  emerald- 
green.  In  true  Angustura  bark  a  dull  red  color  is 
produced  by  the  acid  on  both  surfaces.  The  false 
Angustura  was  at   first   supposed  to  be  derived  from 


Uses. — Angustura  bark  has  long  been  used 
by  the  natives  2  of  South  America  and  the  West 
Indies  as  a  stimulant  tonic.  In  large  doses 
it  also  evacuates  the  stomach  and  bowels,  and 
is  often  employed  for  this  purpose  in  South 
America.  It  is  said  to  be  peculiarly  effica- 
cious in  bilious  diarrhoeas  and  dysenteries,  and 
has  been  recommended  in  dyspepsia  and  other 
diseases  requiring  a  tonic  treatment.  The 
testimony,  however,  of  practitioners  in  Europe 
and  the  United  States  is  not  strongly  in  its 
favor,  and  it  is  probably  better  adapted  to 
tropical  diseases  than  to  those  of  temperate 
climates. 

It  may  be  given  in  powder,  infusion,  tinc- 
ture, fluidextract,  or  extract. 

Dose,  of  the  extract,  five  to  fifteen  grains 
(0.32  to  1  Gm.),  which,  however,  according 
to  Hancock,  is  inferior  to  the  powder  or  in- 
fusion. To  obviate  nausea,  it  is  frequently 
combined  with  aromatics.  (See  Infusum  Cus- 
parice.) 

Dose,  in  substance,  ten  to  thirty  grains  (0.65 
to  2.0  Gm.).  In  larger  quantities  it  is  apt  to 
produce  nausea. 

Off.  Prep. — Infu9um  Cuspariae,  Br.;  Liquor 
Cusparise  Concentratus,  Br. 

CUSSO.  U.  S.,  Br. 

KOL'SSO  [Brayera] 
( cus'so ) 

"  The  dried  panicles  of  the  pistillate  flowers 
of  Hagenia  abyssinica  (Bruce)  Gmelin  (Fam. 
Rosacea)."  U.  S.  "The  dried  panicles  of 
pistillate  flowers  of  Brayera  anthelmintica, 
Kunth/'  Br. 

Kooso ;  Kusso ;  Cousso,  Fr.  Cod. ;  Eousso.  Fr. ; 
Flores  Koso,  P.  O.;  Kosobliithen,  Koso,  Kusso,  Cusso, 
Q.j  Kousso,  Cosso,  It.;  Couso,  Sp. 

Hagenia  abyssinica,  Gmelin,  B.  d'  T.  102. — 
Brayera  anthelmintica?  Kunth;  De  Cand.,  Pro- 


lirucca  ferruginea,  L'Herit,  B.  antidysenterica,  Lam., 
but  at  present  is  ascribed  to  Strychnos  Nux  vomica. 
(See  also  A.  J.  P.,  1892,  115,  and  P.  J.,  1895,  722.) 
An  alkaloid,  brucamarine,  has  been  separated  from 
Brucea   sumatrana,    Roxb. 

Brazilian  Angustura  Bark,  the  product  of  Esen- 
beckia  febrifuga,  A.  Juss,  consists  of  slightly  curved 
pieces  8  to  10  inches  long,  about  A  of  an  inch  in 
thickness,  of  a  persistently  bitter  taste.  The  outer 
surface  is  usually  ashen  gray,  and  always  marked 
with  longitudinal  red  or  black  spots  on  a  yellow 
ground  ;  the  inner  surface  is  reddish  with  paler,  dis- 
tinct, elongated  fibres.  On  maceration  the  bark  does 
not  swell.  (Oberlin  and  Schlagdenhauffen,  J.  P.  C, 
xxviii.) 

2  Columbia  Angustura  Bark. — From  time  to  time  a 
false  angustura  bark,  supposed  to  be  a  product  of 
Angustura  brazilicnsis  or  Cusparia  trifoliata  from 
Columbia,  has  appeared  in  the  London  market.  For 
minute  description  see  P.  J.,  August,  1903.  In  this 
bark,  E.  W.  Pollard  has  found  besides  fixed  and  vola- 
tile oil,  a  bitter  amorphous  alkaloid,  whose  physiologi- 
cal activities  have  not  been  tested.  This  bark  is 
especially  distinguished  from  true  angustura  by  the 
large  and  numerous  concentrically  arranged  groups  of 
sclerenchymatous  cells,  revealed  by  the  microscope  in 
its  transverse  section. 

s  According  to  Index  Kewensis.  Brayera  anthel- 
mintica, Kunth,  is  the  correct  name.  Hagenia  abys- 
sinica, Gmelin,  the  synonym,  the  genus  Hagenia  not 
being  acknowledged. 
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drom.,  ii.  580;  Pereira,  Mat.  Med.,  3d  ed.,  ii. 
1818. — Banksia  abyssinica,  Bruce. — This  is  a 
tree  about  twenty  feet,  high,  growing  on  the 
table-land  of  Abyssinia,  at  an  elevation  of 
from  three  thousand  to  eight  thousand  feet. 
The  branches  exhibit  circular  cicatrices,  left  by 
the  fallen  leaves.  These  are  crowded  near  the 
ends  of  the  branches,  large,  pinnate,  sheathing 
at  the  base,  with  opposite,  lanceolate,  serrate 
leaflets,  villose  at  the  margin,  and  nerved  be- 
neath. The  unisexual  flowers  are  tinged  with 
purple,  pedicelled,  with  an  involucre  of  four 
roundish,  oblong,  obtuse,  membranous  bracts, 
and  are  arranged  in  fours,  upon  hairy,  flexuous, 
bracteate  peduncles,  with  alternate  branches. 
They  are  small  and  of  a  greenish  color,  be- 
coming purple.  These  and  the  unripe  fruit 
are  the  parts  of  the  plant  employed.  The 
petals  are  apt  to  be  wanting  in  the  dried 
flowers.  They  are  brought  from  Abyssinia 
packed  in  boxes,  reaching  Europe  chiefly  by 
way  of  Aden  and  Bombay.  The  Abyssinian 
name  of  the  medicine  has  been  variously  spelled 
by  European  writers  kosso,  koosso,  cusso, 
cosso,  etc.  The  fruit  of  the  tree  is  said  to  be 
used  as  an  anthelmintic  in  Abyssinia,  but 
Dragendorff  failed  to  detect  any  active  prin- 
ciple in  it.1 

Properties. — The  dried  flowers  are  in  un- 
broken though  compressed  dusters.  The  male 
flowers  are  usually  collected,  so  that  ordinarily 
the  general  color  of  the  mass  is  greenish  yellow 
or  light  brown;  sometimes  the  female  flowers 
constitute  the  bulk  of  the  drug,  which  then  has 
a  distinct  reddish  tint,  and  is  often  known  in 
commerce  as  red  kousso.  In  accordance  with 
our  Pharmacopoeia,  this  commercial  variety 
should  alone  be  used.  The  male  flowers  are 
often  found  mixed  with  the  female  (lowers, 
when  loose  (not  in  bundles),  at  high  as  12  per 
cent,  of  this  adulteration  having  been  noticed 
by  Meyer  and  Sandlund.  {Ph.  Ztg.,  1893,  No. 
99.)  The  official  description  is  as  follows: 
"  In  rolls  or  compressed  bundles  from  25  to 
40  Cm.  long,  reddish-brown,  each  branch  aris- 
ing from  the  axil  of  a  sheathing  bract,  and  each 
flower  furnished  at  its  base  with  two  rounded 
bracts;  calyx-tube  top-shaped,  pubescent,  and 
bearing  a  circle,  resembling  an  outer  calyx,  of 
five  rigid,  spreading,  obovate,  purple-veined 
bracts,  which  are  larger  than  the  five  usually 
shrivelled  and  incurved  oval  calyx-lobes;  the 
five  caducous  petals  usually  absent  in  the  drug; 
carpels  two;  styles  exserted  and  stigmas  broad 
and  hairy;  odor  slight;  taste  bitter.  The  large 
stems  should  be  rejected."  U.  S.  As  the  medi- 
cine, from  its  high  price,  is  apt  to  be  adul- 
terated, it  should  be  procured  in  the  un- 
powdered  state,  in  which  the  botanical  char- 
acters of  the  flower  will  sufficiently  test  its 
genuineness.  It  has  a  fragrant  balsamic  odor, 
and  the  taste,  slightly  perceptible  at  first,  be- 

i  It  is  stated  that  in  Abyssinia,  honey  gathered 
directly  after  the  flowering  season  from  beehives  in 
gardens  planted  with  kousso  plants,  is  used  in  doses 
of  a  teaspoonful  as  a  very  effective  taenicide. 


comes  in  a  short  time  somewhat  acrid  and 
disagreeable.  Analyzed  by  Wittstein,  it  was 
found  to  contain,  in  100  parts,  1.44  of  fatty 
matter  and  chlorophyll,  2.02  of  wax,  6.25  of 
bitter  acrid  resin,  0.77  of  tasteless  resin,  1.08  of 
sugar,  7.22  of  gum,  24.40  of  tannic  acid,  40.97 
of  lignin,  15.71  of  ashes,  with  0.14  part  of  loss. 
In  1855  it  was  studied  by  Clemens  Willing 
(Ch.  Cb.,  1855,  224),  who  found  a  small 
quantity  of  tannin,  volatile  oil,  crystallizable 
acid,  and  a  bitter  resin.  In  1858  Pavesi 
(Viertelj.  f.  Prak.  Pharm.,  viii.  505)  made  a 
further  chemical  study  of  the  drug;  but  we  are 
chiefly  indebted  to  Bedall  of  Munich,  for  de- 
termining that  the  bitter  acrid  resin  of  "Witt- 
stein is  equivalent  to  the  tceniin  of  Pavesi,  and 
for  the  name  of  kosin.  It  may  be  obtained  by 
treating  kousso  repeatedly  with  alcohol  to  which 
calcium  hydroxide  has  been  added;  the  residue 
is  boiled  with  water,  the  liquids  are  mixed, 
filtered,  and  distilled,  and  the  residue  treated 
with  acetic  acid,  which  precipitates  the  kosin 
in  a  white  flocculent  form,  soon  becoming 
denser  and  resin-like,  and,  on  drying,  yellowish, 
or,  at  a  higher  temperature,  brown.  The  pro- 
duct is  3  per  cent.  In  bulk,  kosin  has  an  odor 
like  that  of  Russian  leather,  a  persistent  bitter 
and  acrid  taste,  a  yellowish  or  yellowish-white 
color,  and  an  indistinct  crystalline  appearance 
under  the  microscope.  It  is  very  sparingly 
soluble  in  water,  but  freely  so  in  alcohol,  ether, 
and  alkaline  solutions.  (A.  -/.  /'.,  1872,  394.) 
Its  formula,  according  to  Fluckiger.  is  C3i 
HssOio.  It  fuses  at  142°  C.  (287.0°  F.),  and 
remains  after  cooling  an  amorphous  yellow 
mass,  but  if  touched  with  alcohol  it  imme- 
diately assumes  the  form  of  stellate  tufts  of 
crystals.  This  may  be  repeated  at  pleasure, 
kosin  not  being  altered  by  cautious  fusion. 
(I'liarmacog.,  2d  ed.,  258.)  Leichsenring  (A. 
Pharm.,  1-S'M,  50)  has  re-examined  kousso,  and 
finds  an  inactive  crystalline  principle  to  which 
he  gives  the  name  protokosine,  and  an  amor- 
phous substance,  kossotoxine,  which  he  con- 
siders the  active  principle  of  the  drug;  the  lat- 
ter is  a  yellowish  powder,  fusing  at  80°  C, 
and  not  obtainable  in  a  crystalline  state.  It 
is  easily  soluble  in  alcohol,  ether,  benzene,  car- 
bon disulphide,  and  insoluble  in  water. 

Sodium  kosinate  has  been  recommended  by 
Pavesi  as  a  very  eligible  preparation  for  ob- 
taining the  virtues  of  kosin;  a  process  is  given 
in  Am.  Drug.,  1884,  96;  A.  J.  P.,  1885. 

Uses. — Kousso  is  highly  valued  in  Abyssinia 
as  a  vermifuge.  Bruce  speaks  of  it  in  his 
travels,  and  gives  a  figure  of  the^  plant. 
Brayer,  a  French  physician  practicing  in  Con- 
stantinople, published  a  treatise  on  it  at  Paris 
in  1823.  It  was  in  his  honor  that  Kunth 
adopted  the  generic  title  of  the  plant.  Much 
attention  has  been  attracted  to  this  valuable 
medicine,  and  trials  made  with  it  have  proved 
that  it  has  extraordinary  efficacy  in  the  de- 
struction and  expulsion  of  the  tape-worm.  Its 
effects  when  taken  internally  are  not  very 
striking.       In  the  ordinary  dose  it  sometimes 
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produces  heat  of  stomach,  nausea,  and  even 
vomiting,  and  shows  a  tendency  to  act  on  the 
bowels,  though  this  effect  is  not  always  pro- 
duced. It  appears  to  act  exclusively  as  a 
poison  to  the  worms,  and  has  been  found 
equally  effectual  in  both  kinds  of  tape  worm. 
The  medicine  is  taken  in  the  morning  upon  an 
empty  stomach,  a  light  meal  having  been  made 
the  preceding  evening.  A  previous  evacuation 
of  the  bowels  is  also  recommended.  The 
flowers  are  given  in  the  form  of  powder,  mixed 
with  half  a  pint  of  warm  water,  the  mixture 
being  allowed  to  stand  for  fifteen  minutes,  then 
stirred  up,  and  taken  in  two  or  three  draughts 
at  short  intervals.  The  medicine  may  be  pre- 
ceded and  followed  by  lemonade.  The  medium 
dose  for  an  adult  is  half  an  ounce  (15.5  Gm.), 
which  may  be  diminished  one-third  for  a  child 
of  twelve  years,  one-half  for  one  of  six  years, 
and  two-thirds  for  one  of  three  years.  Should 
the  medicine  not  act  on  the  bowels  in  three  or 
four  hours,  a  brisk  cathartic  should  be  ad- 
ministered. One  dose  is  said  to  be  sufficient 
to  destroy  the  worm.  Should  the  quantity 
mentioned  not  prove  effectual,  it  may  be  in- 
creased to  an  ounce  (31  Gm.). 

Pure  kosin  has  been  considerably  used  in 
Germany  in  doses  of  thirty  grains  (2  Gm.), 
taken  in  two  or  four  powders;  but  Buchheim 
found  pure  kosin  less  powerful  as  an  anthel- 
mintic than  that  which  was  not  pure,  while 
Arena  (Ph.  Z.  R.,  1879,  655)  believes  that 
kosin  is  not  the  active  principle  at  all,  but  that 
the  activity  of  kousso  resides  exclusively  in  the 
green,  slightly  bitter  resin,  which  is  soluble  in 
alcohol  and  ether.  If  this  view  be  correct,  it 
explains  the  greater  efficacy  of  freshly  pow- 
dered kousso,  for  the  green  resin  turns  yellow 
by  age  and  loses  its  power,  and  Arena's  in- 
vestigations further  indicate  that  the  amor- 
phous kosin  of  commerce  is  preferable  to  the 
pure  principle.  It  is  a  yellowish-brown  mass, 
which  may  be  given  in  doses  of  from  seven  to 
fifteen  grains  (0.45  to  1.0  Gm.),  repeated  every 
half  hour  until  four  doses  are  taken,  to  be  fol- 
lowed in  an  hour  by  a  full  dose  of  castor  oil. 
So  far  as  we  know,  no  cases  of  poisoning  by 
kousso  or  its  active  principle  are  on  record, 
but  it  has  been  found  by  Rochebrune  to  be 
capable  of  causing  centric  convulsions  in  the 
lower  animals. 

Dose,  of  kousso,  half  an  ounce  (15.5  Gm.) ; 
of  kosin, seven  to  fifteen  grains  (0.45  to  1.0  Gm.). 

CYPRIPEDIUM.  U.  S. 

CYPRIPEDIUM  [Lady's  Slipper] 

( cyp-ri-pe'dl-um ) 

"  The  dried  rhizome  and  roots  of  Cypri- 
pedium hirsutum  Miller  (Cypripedium  pubes- 
cens  Willdenow)  or  of  Cypripedium  parvi- 
florum  Salisbury  (Fam.  Orclxidaceae)"   U.  S. 

Rhizoma  Cypripedii :  Yellow  Lady's  Slipper  Root. 
Yellow  Indian  Shoe,  Yellow  Moccasin  Flower,  Yellow 
Noah's  Ark.  Venus'  Shoe,  Male  Nervine,  American 
Valerian ;  Racine  de  Cypripede  jaune,  Valgrlane 
amgricaine,  Fr.;  Gelbfrauenschuhwurzel,  G. 


Under  the  common  name  of  lady's  slipper, 
or  moccasin  plant,  several  species  of  Cypri- 
pedium inhabit  the  woods  in  different  parts  of 
the  United  States.  They  are  small  plants,  with 
large,  many-nerved,  plaited  leaves,  sheathing  at 
the  base,  and  large  often  beautiful  flowers,  of 
a  shape  not  unlike  the  Indian  moccasin,  whence 
they  derive  one  of  their  common  names.  Their 
generic  name  of  Cypripedium  (  Kvizpig,  Venus, 
and  ttSSiov,  sock)  had  a  similar  origin.  Several 
of  them  have  been  used  by  American  physi- 
cians, the  root  being  the  part  employed.  R.  P. 
Stevens  of  Ceres,  Pennsylvania,  says  of  them 
that  he  has  found  the  C.  regince,  Walt.  (C. 
spectabile,  Salisb.),  and  C.  acaule,  Ait.,  es- 
pecially when  growing  in  dark  swamps,  to  be 
possessed  of  narcotic  properties,  and  to  be  less 
safe  than  the  C.  parviflorum,  Salisb.,  which  is 
gently  stimulant  with  a  tendency  to  the  ner- 
vous system,  and  is  quite  equal  to  valerian.  He 
has  employed  it  advantageously  in  hysteria,  and 
in  the  pains  of  the  joints,  following  scarlet 
fever.  (N.  Y.  Journ.  Med.,  iv.  359.)  E.  Ives 
considers  C.  hirsutum,  Mill.,  and  C.  regince, 
Walt.,  identical  in  their  effects,  but  C.  regince 
more  powerful  (Trans.  Am.  Med.  Assoc,  iii. 
312).  The  roots  of  the  two  species,  C.  hirsu- 
tum and  C.  parviflorum  are  indiscriminately 
found  in  commerce  and  sold  under  the  same 
name. 

Cypripedium  hirsutum,  Mill.,  Gard.  Diet., 
1768.— 6'.  pubescens,  Willd.,  Sp.  Plant.,  1805, 
iv.  142. — The  yellow  lady's  slipper,  as  this  plant 
is  called  from  the  color  of  its  flowers,  has 
a  simple  often  flexuous,  pubescent,  leafy 
stem,  from  one  to  two  feet  high.  The  leaves 
are  pubescent,  ovate-lanceolate,  acuminate,  nar- 
rowing at  the  base,  about  four  or  five 
inches  long  by  two  in  breadth,  alternate,  ses- 
sile, and  sheathing.  The  flower  is  usually 
solitary  and  terminal,  with  four  divisions  of 
the  perianth,  the  two  outer  cohering  nearly  to 
the  apex,  the  inner  longer,  narrower,  mo- 
dulatory or  twisted,  and  the  lip  an  inch  or 
two  in  length,  swelling  sac-like,  and  of  a 
yellow  color.  The  fruit  is  an  oblong  capsule, 
tapering  at  each  end,  recurved,  pubescent,  and 
peduncled.  The  plant  is  indigenous,  growing 
abundantly  in  rich,  moist  woods  throughout  the 
United  States. 

Cypripedium  parviflorum,  Salisbury.  Lady's 
Slipper.  Small-flowered  Yellow  Lady's  Slip- 
per.— This  is  a  perennial  plant  with  a  leafy 
stem,  a  foot  or  two  in  height,  and  compara- 
tively small  yellowish-green  flowers,  appearing 
in  May.  The  specific  character  of  the  flower, 
which  is  that  also  of  the  plant,  is  that  the 
lobe  of  the  style  is  triangular  and  acute;  the 
outer  petals  are  oblong-ovate  and  acuminate; 
the  inner  linear  and  contorted;  the  lips  shorter 
than  the  petals,  and  compressed.  This  species 
grows  extensively  through  the  United  States, 
south  of  the  Potomac,  east  and  west  of  the 
Alleghanies,  and  in  several  of  the  Northern 
States,  particularly  New  York,  Michigan, 
Connecticut  and  Vermont. 
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"  Rhizome  of  horizontal  growth,  curved,  3  to 
10  Cm.  long,  2  to  6  Mm.  thick,  orange-brown 
to  dark-brown,  the  upper  side  beset  with 
numerous  circular,  cup-shaped  scars,  closely 
covered  below  with  simple  wiry  roots  varying 
from  3  to  15  Cm.  in  length;  fracture  of 
rhizome  short,  white,  that  of  roots  somewhat 
fibrous;  odor  distinct,  heavy,  valerian-like; 
taste  sweetish,  bitter,  and  somewhat  pun- 
gent." U.  S.  Maisch  gives  a  distinctive  de- 
scription of  the  roots  of  the  two  species,  of 
which  the  following  is  a  condensed  account. 
Of  C.  hirsutum,  Mill.,  the  rhizome  is  almost 
horizontal,  in  its  greatest  length  nearly  four 
inches,  slightly  bent  with  a  shallow  downward 
curve,  from  one-eighth  to  three-sixteenths  of  an 
inch  thick,  with  numerous  deeply  concave  scars 
left  by  the  stems,  having  fully  the  width  of  the 
rhizome.  The  rootlets  are  numerous,  several 
inches  in  length,  sometimes  even  nine  inches  or 
more,  about  one-fourteenth  of  an  inch  thick, 
without  branches,  somewhat  undulate,  and, 
though  attached  to  the  rhizome  on  all  sides,  are 
abruptly  turned  downward,  owing  to  its  hori- 
zontal position  in  the  ground.  Their  color  is 
yellowish  brown,  becoming  much  darker  on  dry- 
ing, which  causes  longitudinal  wrinkles.  The 
cortical  part  of  both  species  is  colored  blue  by 
iodine.  The  rhizome  of  C.  parviflorum  is 
altogether  different  from  the  former,  being  bent 
nearly  at  right  angles  three  or  four  times,  each 
section  about  f  of  an  inch  long,  and  the  whole 
length,  while  only  about  two  inches  in  a  straight 
line  from  end  to  end,  is  yet  actually  three  inches 
along  the  course  of  the  rhizome.  This  is  about 
4  of  an  inch  thick,  and  has  stem-scars  about  the 
same  in  width,  with  about  three  in  each  bend. 
The  rootlets,  which  are  attached  to  all  sides  of 
the  rhizome,  are  numerous,  four  to  six  inches 
long,  less  undular  than  those  of  C.  hirsutum, 
Mill.,  and  of  a  brighter  color,  being  a  decided 
orange-brown  when  fresh,  and  changing  little 
on  drying.  (A.  J.  P.,  1872,  297.)  Poisonous 
properties  have  been  attributed  to  C.  reginaz, 
Salisb.,  and  C.  hirsutum,  Mill,  (see  Geol.  Nat. 
Hist.  Survey,  Minnesota  Bull.,  9,  part  i.),  but 
it  has  been  shown  that  the  secretion  from  the 
glandular  hairs  simply  exerts  an  irritant  action. 

Senega  and  hydrastis  roots  are  sometimes 
found  accidentally  mixed  with  those  of  cypri- 
pedium, probably  from  the  plants  having  a 
common  habitat. 

Properties. — Cypripedium  has  a  somewhat 
aromatic  odor,  which  diminishes  by  time,  and  a 
bitter,  sweetish,  peculiar,  and  in  the  end  some- 
what pungent  taste.  It  yields  its  virtues  to 
water  and  alcohol.  The  root  has  been  analyzed 
by  Henry  C.  Blair,  who  found  it  to  contain  a 
volatile  oil,  a  volatile  acid,  tannic  and  gallic 
acids,  two  resins,  gum,  glucose,  starch,  and 
lignin.  (A.  J.  P.,  1866,  p.  494.)  The  eclectic 
preparation  cypripedin  is  said  to  be  a  resinoid, 
obtained  by  precipitating  with  water  a  con- 
centrated tincture  of  the  rhizome.  The  sub- 
stance thus  obtained  is  complex,  and  has  no 
claim  to  the  name  given  it,  which  ought  to  be 


reserved  for  the  active  principle  when  dis- 
covered. It  is  probable  that  the  virtues  of  the 
rhizome  reside  in  a  volatile  oil  and  a  bitter 
principle. 

Uses. — Cypripedium  appears  to  be  a  gentle 
nervous  stimulant  or  antispasmodic,  and  has 
been  used  for  the  same  purposes  as  valerian, 
though  less  powerful.  E.  Ives  of  New  Haven, 
Conn.,  commends  the  remedy  in  hypochon- 
driasis and  neuralgia.  It  may  be  used  in  pow- 
der, infusion,  or  tincture. 

Dose,  of  the  powder,  fifteen  grains  (1  Gm.), 
three  times  a  day.  The  resinoid,  obtained  by 
precipitating  the  tincture,  has  been  given  in 
doses  varying  from  half  a  grain  to  three  grains 
(0.032  to  0.20  Gm.). 

Off.  Prep. — Fluidextractum   Cypripedii,    U.   S. 

DECOCTA.  U.  S. 

DECOCTIONS 

(de-cdc'ta) 

Tisanes  par  decoction,  Decoctions,  Fr. ;  Abkoch- 
ungen,  O.;  Decottl,  It.;  Cocimiento,  Sp. 

Decoctions  are  solutions  of  vegetable  prin- 
ciples, obtained  by  boiling  the  substances  con- 
taining these  principles  in  water.  Vegetables 
generally  yield  their  soluble  ingredients  more 
readily,  and  in  larger  proportion,  to  water 
maintained  at  the  point  of  ebullition,  than  to 
the  same  liquid  at  a  lower  temperature.  Hence 
decoction  is  occasionally  preferred  to  infusion 
as  a  mode  of  extracting  the  virtues  of  plants, 
when  the  call  for  the  remedy  is  urgent,  and  the 
greatest  possible  activity  in  the  preparation  is 
desirable.  The  process  should  be  conducted  in 
a  covered  vessel,  so  as  to  confine  the  vapor  over 
the  surface  of  the  liquid,  and  thus  prevent  the 
access  of  atmospheric  air,  which  sometimes 
exerts  an  injurious  agency  upon  the  active 
principle.  The  boiling,  moreover,  should  not, 
as  a  rule,  be  long  continued,  as  the  ingredients 
of  the  vegetable  are  apt  to  react  on  one  another, 
and  thus  lose,  to  a  greater  or  less  extent,  their 
original  character.  The  substance  submitted  to 
decoction  should  if  dry  be  either  powdered  or 
well  bruised,  if  fresh  should  be  sliced,  so  that 
it  may  present  an  extensive  surface  to  the 
action  of  the  solvent;  and  previous  maceration 
for  some  time  in  water  is  occasionally  useful 
by  overcoming  the  cohesion  of  the  vegetable 
fibre.  Should  the  physician  not  happen  to  pre- 
scribe this  preliminary  comminution,  the  phar- 
macist should  not  omit  it. 

All  vegetable  substances  are  not  proper  ob- 
jects for  decoction.  In  many  the  active  prin- 
ciple is  volatile  at  a  boiling  heat,  in  others  it 
undergoes  some  change  unfavorable  to  its 
activity,  and  in  a  third  set  is  associated  with 
inefficient  or  nauseous  principles,  which,  though 
insoluble  or  but  slightly  soluble  in  cold  water, 
are  abundantly  extracted  by  that  liquid  at  the 
boiling  temperature,  and  thus  encumber,  if  they 
do  not  positively  injure,  the  preparation.  In 
all  these  instances,   infusion   is   preferable  to 
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decoction.  Besides,  by  the  latter  process  more 
matter  is  often  dissolved  than  the  water  can 
retain,  so  that  upon  cooling  a  precipitation 
takes  place  and  the  liquid  is  rendered  turbid, 
and  this  constitutes  the  greatest  objection  to 
this  class  of  preparations.  When  the  active 
principle  is  thus  dissolved  in  excess,  the  de- 
coction should  always  be  strained  while  hot,  so 
that  the  matter  which  separates  on  cooling  may 
be  mixed  again  with  the  fluid  by  agitation  at 
the  time  of  administering  the  remedy.  In  com- 
pound decoctions,  the  ingredients  may  be  ad- 
vantageously added  at  different  periods  of  the 
process,  according  to  the  length  of  boiling 
requisite  for  extracting  their  virtues;  and, 
should  one  of  them  owe  its  activity  to  a  volatile 
principle,  the. proper  plan  is,  at  the  close  of 
the  process,  to  pour  upon  it  the  boiling 
decoction,  and  allow  the  liquor  to  cool  in  a 
covered  vessel. 

As  a  rule,  glass  or  earthenware  vessels  should 
be  preferred,  as  those  made  of  metal  are  some- 
times corroded  by  the  ingredients  of  the  de- 
coction, which  thus  become  contaminated.  Ves- 
sels of  clean  cast-iron  or  common  tin,  or  of 
block  tin,  are  preferable  to  those  made  of 
copper,  brass,  or  zinc;  but  iron  pots  should 
not  be  used  where  astringent  vegetable  sub- 
stances are  concerned. 

Decoctions,  from  the  mutual  reaction  of  their 
constituents,  as  well  as  from  the  influence  of 
the  air,  are  apt  to  spoil  in  a  short  time.  Hence 
they  should  be  prepared  only  when  wanted  for 
use,  and  should  not  be  kept,  when  the  weather 
is  warm,  for  a  longer  period  than  forty-eight 
hours. 

The  tendency  of  modern  medicine  and 
pharmacy  has  been  decidedly  against  the  em- 
ployment of  decoctions;  their  nauseous  taste, 
bulky  dose,  repulsive  appearance,  and  non- 
permanent  character  have  been  powerful  rea- 
sons for  causing  their  retirement,  while  the  use 
of  tinctures  and  fluidextracts  has  largely  in- 
creased. In  the  1880  revision  of  the  U.  S, 
Pharmacopoeia  the  number  of  official  decoctions 
was  reduced  to  two,  and  a  general  formula  was 
appended  for  the  guidance  of  the  pharmacist. 
The  TJ.  S.  P.  1890  reduced  the  strength  of  the 
general  formula  for  decoctions  from  10  per 
cent,  to  5  per  cent,  and  this  strength  was  re- 
tained in  the  Eighth  Revision  of  the  TJ.  S.  P., 
as  will  be  seen  from  the  following:  "An  ordi- 
nary Decoction,  the  strength  of  which  is  not 
directed  by  the  physician,  shall  be  prepared  by 
the  following  formula :  Take  of  *  The  Sub- 
stance, coarsely  comminuted,  fifty  grammes  [or 
1  ounce  av.,  334  grains] ;  Water,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]. 
Introduce  the  Substance  into  a  suitable  vessel 
provided  with  a  cover,  pour  upon  it  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6J 
fluidrachms]  of  cold  Water,  cover  it  well,  and 
boil  for  fifteen  minutes.  Then  allow  it  to  cool 
to  about  40°  C.  (104°  F.),  express,  strain 
the    expressed    liquid,    and    pass    enough    cold 


Water  through  the  strainer  to  make  the  product 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6 \  fluidrachms]. 

Caution. — The  strength  of  Decoctions  of 
energetic  or  powerful  substances  should  be 
specially  prescribed   by   the   physician."    TJ.  S. 

The  two  decoctions  of  the  U.  S.  P.  1890, 
Decoctum  Cetrarice  and  Decoctum  Sarsaparillce 
Compositum,1  were  both  dismissed  in  the 
Eighth  Revision  and  only  the  general  formula 
retained. 


1  Decoctum  Sarsaparillce  Compositum,  U.  S.  1890. 
Decoctum  Sarsm  Compositum,  Br.  1885. — Under  the 
name  of  Lisbon  Diet  Drink  a  preparation  was  at  one 
time  so  largely  used  in  chronic  syphilis  that  its  imi- 
tation under  the  above  names  was  recognized  both  in 
the  Br.  and  U.  S.  Pharmacopoeia  as  Compound  Decoc- 
tion of  Sarsaparilla.  The  formula  of  the  U.  S. 
Pharmacopoeia  of  1890  was  as  follows  :  "  Sarsaparilla, 
cut  and  bruised,  one  hundred  grammes  [or  3  ounces 
av.,  230  grains]  ;  Sassafras,  in  No.  20  powder,  twenty 
grammes  [or  308  grains]  ;  Guaiacum  Wood,  rasped, 
twenty  grammes  [or  308  grains]  ;  Glycyrrhiza,  bruised, 
twenty  grammes  [or  308  grains]  ;  Mezereum,  cut  and 
bruised,  ten  grammes  [or  154  grains]  ;  Water,  a  suffi- 
cient quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6 J  fluidrachms.].  Boil  the 
Sarsaparilla  and  Guaiacum  Wood  for  half  an  hour 
in  a  suitable  vessel  with  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  61  fluidrachms]  of  Water. 
Then  add  the  Sassafras,  Glycyrrhiza,  and  Mezereum, 
cover  the  vessel  well,  and  macerate  for  two  hours. 
Finally  strain,  and  add  enough  cold  Water,  through 
the  strainer,  to  make  the  product  measure  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  61  flui- 
drachms]."  U.  S.  1890. 

Compound  Decoction  of  Sarsaparilla  was  at  one 
time  very  largely  used  as  an  alterative  in  secondary 
syphilis  and  chronic  rheumatism,  especially  as  an  ad- 
juvant to  mercurials  and  iodides.  It  was  given  in 
doses  of  from  four  to  six  fluidounces  (120  to  180  Cc.) 
three  or  four  times  a  day.  but  has  passed  into  de- 
served desuetude.  The  Decoction  of  Zittmann  (De- 
coctum Zittmanni)  is  a  preparation  of  Sarsaparilla 
much  used  in  Germany  for  similar  purposes  as 
our  compound  decoction  of  sarsaparilla  ;  and,  as  it 
has  attracted  some  attention  in  this  country  as  a 
remedy  in  obstinate  ulcerative  affections  we  give  the 
formula  of  the  German  Pharmacopoeia.  which 
is  generally  followed  in  its  preparation.  Decoctum 
Sarsaparillce  Compositum  Fortius,  P.  G.  [Zittmann's 
Stronger  Decoction.}  Stiirkeres  Zittmannsches  De- 
coct.— "  Take  of  Sarsaparilla  root,  cut.  one  hundred 
parts;  pour  upon  it  common  water,  two  thousand  six 
hundred  parts,  digest  for  twenty-four  hours ;  then 
add  of  sugar  powdered,  alum  powdered,  each,  six 
parts  and  heat  them  in  a  covered  vessel,  in  a  steam 
bath,  for  three  hours,  stirring  frequently.  Towards 
the  end  of  the  boiling,  add  of  anise  bruised, 
fennel  seed  bruised,  each,  four  parts;  senna  cut, 
twenty-four  parts;  liquorice  root  cut,  twelve  parts. 
Strain  by  expression,  and  set  aside  for  a  short  time. 
The  clear  decanted  liquid  should  be  tico  thousand 
five  hundred  parts.  When  not  otherwise  directed,  a 
colature  of  two  thousand  five  hundred  grammes  is 
divided  Into  eight  portions. 

N.  B. — When  Decoctum  Zittmanni  is  prescribed, 
it  is  prepared  in  a  similar  manner,  except  that  to  the 
sugar  and  alum  are  added  of  mild  chloride  of  mer- 
cury, four  parts;  cinnabar  (red  sulphide  of  mercury), 
one  part,  enclosed  in  a  linen  bag."  P.  O. 

Decoctum  Sarsaparillce  Compositum  Mitius,  P.  G. 
[Zittmann's     Milder     Decoction.']  Milderes     Zitt- 

mannsches Decoct. — "  Take  the  residue  of  the 
stronger  decoction  and  sarsaparilla  root,  cut,  fifty 
parts;  pour  upon  them  common  water,  two  thousand 
six  hundred  parts,  and  expose  to  the  heat  of  a 
steam  bath  for  three  hours  in  a  covered  vessel, 
stirring  frequently.  Towards  the  end  of  the  opera- 
tion add  of  lemon  peel,  cassia  bark,  small  carda- 
moms, liquorice  root,  each,  cut  and  bruised,  three 
parts.  Strain  by  expression,  and  set  aside  for  a  short 
time.  The  clear  decanted  liquid  should  be  tioo 
thousand  five  hundred  parts.  When  not  otherwise 
directed,  a  colature  of  two  thousand  five  hundred 
grammes  is  divided  into  eight  portions."  P.  O.  Mer- 
cury was  detected  by  Wiggers  in  this  decoction  in  very 
small  proportion.  It  should  not  be  prepared  in 
metallic  vessels,  lest  the  mercurial  in  solution  should 
be  decomposed.     The  decoction  may  be  drunk  freely. 


i 


422 


Decoctum  Aloes  Compositum. — Granati  Corticis. — Hcematoxyli. 


PART    I. 


DECOCTUM  ALOES  COMPOSITUM.  Br. 

COMPOUND  DECOCTION  OF  ALOES 

(de-coc'tum    al'o-e§    com-po^'i-tam ) 

Tisane  (D6coct§)  d' Aloes  composee.  Fr. ;  Zusam- 
mengesetztee  Aloedecoct,  O. 

"  Extract  of  Barbados  Aloes,  \  ounce  (Im- 
perial) or  10  grammes;  Myrrh,  Saffron,  Potas- 
sium Carbonate,  of  each,  \  ounce  (Imp.)  or 
5  grammes;  Extract  of  Liquorice,  2  ounces 
(Imp.)  or  40  grammes;  Compound  Tincture  of 
Cardamoms,  15  fl.  ounces  (Imp.  meas.)  or  300 
cubic  centimetres;  Distilled  Water,  a  sufficient 
quantity.  Reduce  the  Extract  of  Barbados 
Aloes  and  the  Myrrh  to  coarse  powder,  and 
boil  them  and  the  Potassium  Carbonate  and 
the  Extract  of  Liquorice  with  one  pint  (Imp. 
meas.)  or  four  hundred  cubic  centimetres  of 
Distilled  Water  in  a  covered  vessel  for  five 
minutes ;  add  the  Saffron ;  when  the  liquid  is 
cool  add  the  Tincture  of  Cardamoms;  set  aside 
in  the  covered  vessel  for  two  hours;  strain 
through  flannel;  pass  sufficient  Distilled  Water 
through  the  strainer  to  make  fifty  fluid  ounces 
(Imp.  meas.)  or  one  thousand  cubic  centimetres 
of  the  Compound  Decoction  of  Aloes."    lir. 

This  is  essentially  the  former  process  <>f  the 
British  Colleges.  The  direction  is  properly 
given  to  rub  the  aloes,  myrrh,  and  potassium 
carbonate  together  before  the  addition  of  the 
other  ingredients.  The  effect  of  the  alkaline 
carbonate  is.  by  combining  with  the  Basin  of  the 
myrrh  and  the  insoluble  portion  of  the  aloes,  to 
render  them  more  soluble  in  water,  while  the 
licorice  BSSista  in  the  suspension  of  the  portion 
not  actually  dissolved.  The  tincture  «»f  car- 
damom is  useful  not  only  by  its  cordial  prop- 
erty, but  also  by  preventing  spontaneous  de- 
composition. This  decoction  is  said  not  t«» 
filter  clear  when  first  made,  but,  if  kept  for 
some  time,  to  deposit  insoluble  matter,  and  then 
to  become  bright  and  clear  on  filtering.  (/'.  J., 
xiv.  491.)  J.  F.  Brown  proposes  to  prepare 
a  concentrated  decoction  which  keeps  for  a 
long  time  unchanged.    (C.  D.,  1896,  425.) 

Long  boiling  impairs  the  purgative  property 
of  aloes,  and  the  same  effect  is  thought  to  be 
produced,  to  a  certain  extent,  by  the  alkalies, 
which  certainly  qualify  its  operation  and  ren- 
der it  less  apt  to  irritate  the  rectum.  This 
decoction,  therefore,  is  milder  as  a  cathartic 
than  aloes  itself;  it  is  also  more  tonic  and 
cordial,  from  the  presence  of  the  myrrh, 
saffron,  and  cardamom,  and  derives  antacid 
properties  from  the  potassium  carbonate.  It 
is  given  as  a  gentle  cathartic,  tonic,  and  em- 
menagogue,  and  is  especially  useful  in  dys- 
pepsia, habitual  constipation,  and  atonic  amen- 
orrhea. The  decoction  should  not  be  combined 
in  prescription  with  acids,  acidulous  salts,  or 
other  bodies  incompatible  with  the  alkaline 
carbonate. 

Dose,  from  one-half  to  two  fluidounces 
(15  to  60  Cc). 


DECOCTUM  GRANATI  CORTICIS.  Br. 

DECOCTION  OF  POMEGRANATE  BARK 

(de-coc'tum  gra-na'ti  cor'ti-cis) 

Decoctum  Granati  Radicis,  Br.  (1885)  :  Decoctum 
Corticis  Radicis  Granati ;  Apozeme  d'Ecorce  de  Racine 
de  Grenadier,  Fr.  Cod.;  Granatwurzelrinden-Abkoch- 
ung,    O. 

"  Pomegranate  Bark,  in  No.  10  powder,  4 
ounces  (Imperial)  or  200  grammes;  Distilled 
Water,  a  sufficient  quantity.  Boil  the  Pome- 
granate Bark  with  twenty- four  fluid  ounces 
(Imp.  meas.)  or  twelve  hundred  cubic  centi- 
metres of  Distilled  Water  in  a  suitable  vessel 
for  ten  minutes;  strain;  pour  enough  Distilled 
Water  over  the  contents  of  the  strainer  to 
make  one  pint  (Imp.  meas.)  or  one  thousand 
cubic  centimetres  of  the  strained  Decoction."  Br. 

This  decoction  has  double  the  quantity  of 
bark  in  the  Br.  Pharm.  1898  over  the  Br. 
Pharm.  1885,  the  quantity  of  root  bark  in 
the  latter  for  one  pint  being  two  ounces. 

For  the  uses  of  this  decoction,  see  Granati 
Cortex. 

Dose,  one-half  to  two  fluidounces  (15  to  60 
(V.). 

DECOCTUM  H/EMATOXYLI.  Br. 

DECOCTION  OP  LOOWOOD 

(de-c5c'tum  hae-ma-tox'ydl) 

Tlaane  (DSCOCtt)  de  B<»ix  de  CnmpcVhe,  Fr.;  Rlau- 
bolz-Abkocbung,  (J. 

'•  Logwood,  in  chips,  1  ounce  (Imperial)  or 
")0  grammes:  cinnamon  .Bark,  bruised,  70 
grains  (Imp.)  or  8  grammes;  Distilled  Water, 
'icicnt  quantity.  Boil  the  Logwood  with 
twenty-four  fluid  ounces  (Imp.  meas.)  or 
twelve  hundred  cubic  centimetres  of  Distilled 
Water  in  a  suitable  vessel  for  ten  minutes, 
adding  the  Cinnamon  Bark  towards  the  end 
of  the  time;  strain;  pour  enough  Distilled 
Water  over  the  contents  of  the  strainer  to 
make  one  pint  (Imp.  meas.)  or  one  thousand 
cubic  centimetres  of  the  strained  Decoction." 
Br. 

We  prefer  the  old  U.  S.  formula,  which 
ordered  an  ounce  of  the  logwood  to  be  boiled 
with  two  pints  down  to  a  pint,  and  doubt 
much  whether  the  wood  is  exhausted  by  a 
boiling  of  ten  or  fifteen  minutes.  The  cinna- 
mon of  the  Br.  formula  is  in  general  a  very 
suitable  addition,  but  there  might  be  circum- 
stances under  which  it  would  be  better  omitted, 
and  in  this  case,  as  in  others,  any  addition 
to  the  simple  decoction  might  be  left  to  the 
judgment  of  the  prescriber. 

This  is  an  excellent  astringent  in  diarrhceas 
of  relaxation. 

Dose,  for  an  adult,  two  fluidounces  (60  Cc.) ; 
for  a  child  about  two  years  old,  two  or  three 
fluidrachms    (7.5   to   11.25   Cc). 
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DIGITALIS.  U.  S.  (Br.) 

DIGITALIS  [Foxglove] 
(dig-i-ta'lls) 

"  The  dried  leaves  of  Digitalis  purpurea 
Linne  (Fam.  Scrophulariacece) ,  collected  from 
plants  of  the  second  year's  growth,  at  the 
commencement  of  flowering."  U.  S.  "  The 
dried  leaves  of  Digitalis  purpurea,  Linn.  Col- 
lected from  plants  commencing  to  flower."   Br. 

Digitalis  Folia,  Br.,  Digitalis  Leaf ;  Digitalis  Leaves, 
Foxglove  Leaves ;  Fairy  Cap,  Fingers,  Thimbles,  or 
Bells,  Lady's  Glove,  Purple  Foxglove,  Flop-dock, 
Throatwort,  Cottagers  ;  Digitate,  Fr.  Cod. ;  Feuilles  de 
Digitale  Pourpree  (de  grande  Digitale),  Digitale 
Pourprge,  Doigtier,  Fr. ;  Folia  Digitalis,  P.  O.;  Pur- 
purrother  Fingerhut,  Fingerhutkraut,  Fingerhutbliit- 
ter,  O.;  Digitale,  It.;  Digital  (Hoja  de),  Dedalera, 
Sp. 

Digitalis  purpurea  (L.),  Willd.,  Sp.  Plant. 
iii.  383 ;  Woodv.,  Med.  Bot.,  p.  218,  t.  78.— The 
foxglove  is  a  beautiful  plant,  with  a  biennial 
or  perennial  fibrous  root,  which  in  the  first 
year  sends  forth  large  tufted  leaves,  and  in 
the  following  summer  a  single  erect,  downy, 
and  leafy  stem,  rising  from  two  to  five  feet, 
and  terminating  in  an  elegant  spike  of  purple 
flowers.  The  lower  leaves  are  ovate,  pointed, 
about  eight  inches  in  length  and  three  in 
breadth,  and  stand  upon  short,  winged  foot- 
stalks ;  the  upper  are  alternate,  sparse,  and 
lanceolate;  both  are  obtusely  serrate,  and  have 
wrinkled  velvety  surfaces,  of  which  the  upper 
is  a  fine  deep  green,  the  under  paler  and 
more  downy.  The  flowers  are  numerous,  and 
attached  to  the  upper  part  of  the  stem  by 
short  peduncles,  in  such  a  manner  as  generally 
to  hang  down  upon  one  side.  At  the  base  of 
each  peduncle  is  a  floral  leaf,  which  is  sessile, 
ovate,  and  pointed.  The  calyx  is  divided  into 
five  segments,  of  which  the  uppermost  is  nar- 
rower than  the  others.  The  corolla  is  mono- 
petalous,  bell-form,  swelling  on  the  lower 
side,  irregularly  divided  at  the  margin  into 
short  obtuse  lobes,  and  in  shape  and  size  not 
unlike  the  end  of  the  finger  of  a  glove,  a 
circumstance  which  has  suggested  most  of  the 
names  by  which  the  plant  is  designated  in 
different  languages.  Its  mouth  is  guarded  by 
long  soft  hairs.  Externally,  it  is  in  general 
of  a  bright  purple;  internally,  it  is  sprinkled 
with  black  spots  upon  a  white  ground.  There 
is  a  variety  with  white  flowers.  The  filaments 
are  white,  curved,  and  surmounted  by  large 
yellow  anthers.  The  style  is  simple,  and  sup- 
ports a  bifid  stigma.  The  seeds  are  numerous, 
very  small,  grayish  brown,  and  contained  in 
a  pyramidal  two-celled  capsule.1 

Foxglove  grows  wild  in  the  temperate  parts 
of  Europe,  where  it  flowers  in  the  middle  of 


1  Digitalis  ambigua  contains,  according  to  Paschkis, 
the  same  constituents  as  D.  purpurea  (Ap.  Ztg., 
1888),  while  in  therapeutic  studies  made  in  Suden- 
burg-Magdeburg  Hospital  the  preparations  of  D.  grarb- 
(Hflora  were  found  to  be  at  lenst  as  active  as  are 
those  of  the  official  plant.    (8.  Jb.,  271,  p.  51.) 


summer.  In  this  country  it  is  cultivated  both 
for  ornament  and  for  medicinal  use.  The 
leaves  are  the  part  generally  employed.  Much 
care  is  requisite  in  selecting,  preparing,  and 
preserving  them,  in  order  to  insure  their 
activity.  They  should  be  gathered  in  the  second 
year,  immediately  before  or  during  the  period 
of  inflorescence,  and  those  only  chosen  which 
are  full-grown  and  perfectly  fresh  (Geiger) ; 
but  the  observations  of  F.  Schneider  would 
lead  to  the  conclusion  that  they  are  much 
stronger  when  not  gathered  before  the  latter 
part  of  summer  or  the  beginning  of  autumn. 
(A.  J.  P.,  1870,  p.  221.)  It  is  said  that  those 
plants  are  preferable  which  grow  sponta- 
neously in  elevated  places  exposed  to  the  sun. 
(Duncan.)  As  the  leafstalk  and  midrib  are 
comparatively  inactive,  they  may  be  rejected. 
Withering  recommends  that  the  leaves  should 
be  dried  either  in  the  sunshine,  or  by  a  gentle 
heat  before  the  fire,  and  care  should  be  taken 
to  keep  them  separate  while  drying.  Pereira 
states  that  a  more  common  and,  in  his  opinion, 
a  preferable  mode  is  to  dry  them  in  a  basket 
in  a  dark  place  in  a  drying  stove.  It  is  prob- 
ably owing,  in  part,  to  the  want  of  proper 
attention  in  preparing  digitalis  for  the  market 
that  it  is  often  inefficient.  The  dried  leaves 
should  be  kept  in  tin  canisters,  well  closed  so 
as  to  exclude  light  and  moisture;  or  they 
may  be  coarsely  ground,  and  the  well-dried 
powder  preserved  in  well-stoppered  and  opaque 
bottles. 

As  foxglove  deteriorates  with  age,  it  should 
be  frequently  renewed,  as  often,  if  possible, 
as  once  a  year.  Its  quality  must  be  judged 
of  by  the  degree  in  which  it  possesses  the 
characteristic  properties  of  color,  odor  and 
especially  taste.  It  is  said  to  be  sometimes 
adulterated,  but  if  it  is  bought  in  leaf,  there 
can  be  little  difficulty,  to  one  acquainted  with 
the  characters  of  the  genuine  leaves,  in  detecting 
the  sophistication.  German  digitalis  consists 
of  the  leaves  of  wild  plants,  whereas  English 
digitalis  is  from  cultivated  plants.  According 
to  England,  comparative  experiments  made  in 
the  Philadelphia  Hospital  have  shown  the 
English  digitalis  to  be  much  more  uniform 
and  active  than  is  the  German  drug.  This 
may  be  because  the  English  variety  is  more 
carefully  freed  from  leafstalks,  since  Broeker 
found  the  parenchyma  to  yield  five  times  as 
much  digitalin  as  did  the  leafstalks.  On 
account  of  our  lack  of  chemico-physiological 
knowledge  concerning  the  active  principles  of 
digitalis,  and  the  obstacles  which  make  physio- 
logical assay  practically  unreliable,  the  greatest 
difficulty  exists  in  determining  the  exact  medic- 
inal value  of  samples  of  digitalis.  Wholeness, 
fine  physical  appearance  and  freshness  of  the 
leaves,  with  freedom  from  petioles,  afford  the 
best  foundation  for  judgment,  even  though 
they  are  not  an  absolute  guarantee  of  superior 
activity.  The  percentage  of  digitoxin  is  not 
a  correct  measure  of  value,  as  has  been  shown 
by   various   investigators.     It   is   important  to 
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remember  that  not  only  does  the  digitalis  leaf, 
but  also  such  preparations  as  the  tincture, 
deteriorate  with  keeping.1 

The  seeds  contain  more  of  the  active  prin- 
ciple than  the  leaves,  are  less  likely  to  suffer  in 
drying,  and  keep  better,  but  are  little  used. 
So  far  as  the  relative  strength  of  these  two 
parts  can  be  determined  from  that  of  their  alco- 
holic extracts,  it  would  appear,  from  the  experi- 
ments of  Hirtz,  that  the  seeds  are  ten  times 
stronger  than  the  leaves.  (See  A.  J.  P.,  xxxiii.) 

Properties. — Foxglove  is  without  odor  in 
the  recent  state,  but  acquires  a  faint  narcotic 
odor  when  dried.  The  color  of  the  dried  leaf 
is  a  dull  pale  green,  modified  by  the  whitish 
down  upon  the  under  surface;  that  of  the 
powder  is  a  fine  deep  green.  "  Usually  in  more 
or  less  crumpled  and  broken  fragments;  ovate 
to  oval,  from  10  to  30  Cm.  long,  5  to  15  Cm. 
broad,  abruptly  contracted  into  a  winded  petiole 
from  5  to  10  Cm.  long;  thin,  dull  and  rather 
pale  green  or  grayish  underneath ;  upper  sur- 
face wrinkled,  sparsely  hairy;  Lower  surface 
densely  and  finely  hairy,  the  venation  conspic- 
uously reticulated ;  margin  crenate  or  erose- 
dentate;  the  midrib  and  principal  veins  broad 
and  flat,  usually  purplish,  the  lower  veins  con- 
tinued into  the  wings  of  the  petiole;  odor  slight, 
characteristic;  taste  strongly  bitter.  In  the 
powder,  stone-cells,  star-shaped  hairs,  and  cal- 
cium oxalate  crystals  are  absent."  U.  S.  u  The 
transverse  section  exhibits  amesophyllfreefroin 
crystals  of  calcium  oxalate."  Br.  Digitalis 
yields  its  virtues  both  to  water  and  to  alcohol. 
It  contains,  besides  active  principles,  a  vola- 
tile oil,  a  fatty  matter,  a  red  coloring  substance 
analogous  to  extractive,  chlorophyll,  albumen, 
starch,  sugar,  gum,  lignin,  and  salts  of  potas- 
sium and  lime,  among  which,  according  to 
Rein  and  Haase,  is  acid  potassium  oxalate. 
Morin  of  Geneva,  discovered  in  the  leaves  two 
acids:  one  fixed,  called  die/italic  arid,  the  other 
volatile  and  resembling  valerianic  acid,  which 
he  proposed  to  name  antirrliinic  acid  (P.  J., 
vii.  294).  England  (A.  J.  P.,  1892,  361  )  found 
about  5  per  cent,  of  fixed  oil  in  digitalis  leaves. 
Monies  obtained  a  narcotic  empyreumatic  oil 
by  the  destructive  distillation  of  the  leaves. 
The  yield  of  ash  from  digitalis  leaves  is  usually 
put  down  at  from  7  to  10  per  cent.,  and  this 
is  in  accord  with  the  result  reached  by  F.  H. 
Alcot  with  British  leaves.  (P.  J.,  Jan.  1903.) 
On  the  other  hand,  M.  Greshoff  (P.  J.,  Dec 
1902)  has  obtained  in  various  samples  of 
German  digitalis,  after  the  leaves  have  been 
freed  from  sand  and  the  leaf-stalks  removed, 
a  yield  of  from  16.4  to  25  per  cent,  of  ash. 

xThe  research  of  H.  Ziegenbein  (A.  Pharm.,  Sept. 
1902),  made  upon  fourteen  samples  of  wild  and 
cultivated  leaves  from  different  localities,  shows  that 
the  activity  of  digitalis  varies  very  greatly,  accord- 
ing to  locality  and  probably  also  to  the  variety  of 
the  plant :  that  the  unbroken  leaves  greatly  depreciate 
on  long  keeping,  and  that  the  powdered  leaves  de- 
preciate very  rapidly  ;  that  the  toxicity  of  digltoxin 
obtained  from  a  given  quantity  of  the  dried  leaves 
Is  from  2.6  to  6.6  less  than  that  of  the  extract  of  the 
same  leaves.  (See  A.  Pharm.,  Sept.  1902,  also  P.  J-, 
Dec.    1902.) 


Under  the  name  of  digitalin1  there  have  long 
been  in  commerce  two  distinct  substances  ob- 
tained from  digitalis,  both  of  them  crude  mix- 
tures of  the  glucosidal  principles.  The  French 
digitalin  was  that  originally  prepared  by 
Homolle.  It  is  a  whitish  powder,  of  a  neutral 
reaction,  soluble  in  2000  parts  of  cold  and  in 
1000  parts  of  hot  water.  It  is  this  digitalin 
which  was  formerly  recognized  by  the  U.  S. 
and  Br.  Pharmacopoeias.  The  so-called  German 
digitalin  is  distinguished  from  the  French  by 
being,  in  great  part  or  entirely,  freely  soluble 
in  water. 

In  1871,  Nativelle  received  from  the  French 
Academy  the  prize  of  Orfila  for  the  discovery 
of  the  active  principle  of  digitalis.  The  method 
of  preparation,  as  finally  improved  and  modi- 
fied by  himself,  and  published  in  the  J.  P.  C, 
xx.  1874,  p.  81,  and  also  a  process  which  has 
the  advantage  of  being  far  shorter  and  more 
readily  carried  out,  devised  by  Tanret  {Ibid., 
Oct.  1875),  may  be  found  on  p.  1143,  14th 
ed.,  U.  S.  1). 

According  to  the  researches  of  Schmiedeberg 

(P.  ./.  (3),  v.  741),  confirmed  by  Kiliani  (P.  J. 

(3),  xxii.  1061,  and  (4),  i.  29),  the  seeds  and 


1  rnuh  (iuntahn  may  be  prepared  according  to  the 
following  process,  which  was  recommended  by  the 
British  Pharmacopoeia   (1867)  : 

"  Take  of  Digitalis  Leaf,  In  coarse  powder,  forty 
ounce*  lavolrdupols]  ;  Rectified  Spirit,  Distilled 
water,  Acetic  Acid,  rurified  Animal  Charcoal,  Solu- 
tion of  Ammonia,  Tannic  Acid,  Oxide  of  Lead  in  fine 
powder.  Pure  Kther.  of  eacb,  a  xufflciency.  Digest 
the  Installs  with  a  gallon  |  Imperial  measure]  of  the 
Spirit  for  twenty  four  hours  at  a  temperature  of 
then  put  them  Into  ■  percolator,  and,  when  the 
tincture  Iiiik  ceaeed  to  drop,  pour  a  gallon  |Imp. 
i  of  spirit  on  the  content!  of  the  percolator. 
and  allow  it  slowly  to  percolate  through  Distil  off 
the  greater  pan  of  the  Spirit  from  the  tincture,  and 
evaporate    the    remainder    over    a    water-bath    until 

the  whole  of  t  he  alcohol  has  been  dissipated.  Mix 
the  residual  extract  with  live  |  fluid  |  ouiicph  of  Dis- 
tilled Water  to  which  half  an  ounce  lavoird.]  of 
Acetic  Acid  has  been  previously  added,  and  digest  the 
solution  thus  formed  with  a  quarter  of  an  ounce  of 
I'uritied  Animal  Charcoal;  then  lilter,  and  dilute 
the  filtrate  with  Distilled  Water  until  It  measures 
a  pint  |Imp.  meas).  Add  Solution  of  Ammonia 
nearly  to  neutralization,  and  afterwards  add  one 
hundred  and  sixty  grains  of  Tannic-  Acid  dissolved 
in  three  |  fluid)  ounces  of  Distilled  Water.  Wash 
the  precipitate  that  will  be  formed  with  a  little  Dis- 
tilled Water:  mix  It  with  a  small  quantity  of  the 
Spirit  and  a  quarter  of  an  ounce  of  the  Oxide  of 
Lead,  and  rub  them  together  In  a  mortar.  Place  the 
mixture  In  a  flask,  and  add  to  it  four  [fluid]  ounces 
of  the  Spirit  ;  raise  the  temperature  to  100°,  and 
keep  it  at  this  heat  for  about  an  hour.  Then  add  a 
quarter  of  an  ounce  of  Purified  Animal  Charcoal  ;  put 
it  on  a  filter,  and  from  the  filtrate  carefully  drive  off 
the  Spirit  by  the  heat  of  a  water-bath.  Lastly,  wash 
the  residue  repeatedly  with  pure  Ether."  According 
to  the  method  of  Walz  (Husemann,  Die  Pflanzcnstoffe, 
p.  900),  German  diyitalin  is  prepared  by  extracting 
under  pressure  one  part  of  digitalis  with  eight  parts 
of  alcohol,  evaporating,  digesting  the  residue  with 
successive  portions  of  water  so  long  as  they  acquire 
a  bitter  taste,  uniting  the  liquids,  and  treating  them 
with  litharge  and  lead  acetate  until  a  portion  filtered 
for  testing  is  no  longer  precipitated  by  lead  ace- 
tate. Sulphuric'  acid  Is  added  to  the  filtrate  to  pre- 
cipitate the  lead,  and,  after  filtration,  neutralized 
with  ammonia,  and  the  liquid  precipitated  by  tannic 
acid.  The  precipitate  having  been  well  washed  and 
pressed,  is  rubbed  up  with  freshly  precipitated  lead 
oxide,  the  mass  boiled  with  alcohol,  and,  after  the  lead 
has  been  separated  by  precipitation  with  sulphuric 
acid,  and  most  of  the  alcohol  distilled  off,  the  residue 
is  allowed  to  slowly  evaporate,  the  crude  digitalin 
being  left  behind. 
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leaves  of  Digitalis  purpurea  contain  a  prepon- 
derating amount  of  a  glucoside,  digitonin. 
They  contain  in  addition  three  other  substances 
which  possess  the  power  of  acting  on  the  heart, 
namely,  crystallizable  digitoxin  and  two  amor- 
phous glucosides,   digitalin  and  digitalein. 

Digitonin  forms  fully  one-half  of  the  mixed 
glucosides  from  the  digitalis  seed  and  the  prin- 
cipal portion  of  German  "  digitalin, "  from 
which  it  may  be  prepared  by  extraction  with 
and  crystallization  from  85  per  cent,  alcohol. 
Digitonin  softens  at  225°  C.  and  melts  com- 
pletely at  235°  C.  The  crystals  dissolve  spar- 
ingly in  cold  water,  more  readily  in  hot,  to  an 
opalescent  solution  which  froths  on  agitation. 
It  cannot  be  crystallized  from  water.  The 
aqueous  solution  is  laevo-rotatory  ([a]D  =  —  49 
at  25°  C),  and  is  precipitated  by  tannin,  am- 
moniacal  lead  acetate,  and  baryta  water.  Digi- 
tonin is  only  slightly  soluble  in  absolute  alco- 
hol, and  still  less  so  in  ether,  chloroform,  or 
petroleum  benzin.  It  forms  a  crystalline  com- 
pound with  amyl  alcohol.  According  to  Kiliani 
digitonin  has  the  f ormula  C27H46O14  -{-  5H2O, 
and  when  boiled  with  strong  alcohol  and  hy- 
drochloric acid  splits  up  into  dextrose,  galac- 
tose, and  digitogenin,  the  last  body  separating 
in  warty  masses  on  cooling. 

Digitoxin  is  characterized  by  its  free  solu- 
bility in  alcohol  and  choloroform,  slight  solu- 
bility in  ether,  and  insolubility  in  petroleum 
benzin.  It  crystallizes  from  alcohol  in  pearly 
scales  or  needles  which  melt  at  240°  C.  It  is 
quite  insoluble  in  water,  to  which  it  does  not 
impart  even  a  bitter  taste.  Warmed  with 
strong  hydrochloric  acid,  it  gives  a  yellow  or 
greenish  coloration,  which  is  one  of  the  reac- 
tions ascribed  to  the  "  digitaline  crystallisee " 
of  the  French  Codex.  Schmiedeberg  states 
that  it  is  not  a  glucoside,  but  Kiliani  asserts 
that  upon  heating  its  alcoholic  solution  with 
hydrochloric  acid  it  splits  up  into  digitoxigenin 
and  a  glucose  digitoxose.  The  reaction  for  this 
is  now  considered  to  be : 

C34H54O11  +  H2O  = 

C22H32O4+  C6H12O4 
Digitoxin  is  found  mainly  in  the  leaves  (Kiliani 
stating  that  it  is  not  found  in  the  seeds  at  all), 
but  Keller  (P.  /.,  July  24,  1897)  finds  it  also 
in  the  seeds  in  smaller  amount.  It  is  the  most 
poisonous  of  the  constituents  of  digitalis. 

Digitalin  (Digitalinum  verum  of  Kiliani) 
forms  a  white  amorphous  powder  or  soft  white 
grains  which  remain  unchanged  when  heated 
to  200°  C,  at  210°  C.  begin  to  aggregate, 
and  towards  217°  C.  melt,  becoming  yellow. 
When  treated  with  water  the  particles  of  digi- 
talin swell  up  and  dissolve  slightly,  giving  a 
solution  which  foams  strongly  on  agitation. 
It  is  dissolved  sparingly  by  cold  proof  spirit 
(1  to  100),  but  in  considerable  amount  by  hot 
rectified  spirit  or  absolute  alcohol.  When  a 
minimum  of  alcohol  is  used,  the  solution  on  cool- 
ing becomes  almost  solid  from  the  separation 
of  a  thick  magma  of  granules,  which  are, 
however,     destitute     of     crystalline     structure. 


This  peculiar  behavior  affords  a  valuable  means 
of  testing  its  purity,  as  only  a  small  percentage 
of  the  other  glucosides  with  the  digitalin  pre- 
vents the  formation  of  the  granules.  The 
minutest  admixture  of  amorphous  glucosides 
also  rapidly  causes  an  intense  yellow  colora- 
tion. Digitalin  is  very  sparingly  soluble  in 
ether  or  chloroform.  When  digitalin  is  heated 
with  diluted  hydrochloric  acid,  an  insoluble 
resinous  substance  almost  immediately  separates 
out;  Schmiedeberg  termed  this  digitaliresin. 
By  operating  in  alcoholic  solution,  Kiliani 
avoids  the  separation  of  resin,  and  finds  that 
digitalin  splits  up  as  a  glucoside  into  digi- 
taligenin,  glucose,  and  digitalose,  thus: 
C29H46O12  +  H2O  = 

C16H22O2  +  C6H12O6  -f  C7H14O5 
Kiliani     found     that     commercial     digitalinum 
purum    contained    but    5.5    per    cent,    of    true 
digitalin. 

Digitalein  is  considered  to  be  a  distinct  glu- 
coside by  Schmiedeberg,  but  Kiliani,  who 
worked  over  it  later,  regards  its  independent 
existence  as  questionable. 

Digitin  of  Schmiedeberg  is  also  considered 
by  Kiliani  to  be  simply  digitonin. 

The  above  resume  of  our  present  knowledge 
clearly  shows  that  the  chemistry  of  digitalis 
cannot  be  considered  as  settled;  but  it  also 
clearly  shows  that  no  digitalin  completely  repre- 
sents digitalis.  Moreover,  the  digitalin  of  com- 
merce varies  greatly.  (See  A.  Pharm.,  1895, 
299;  also  1895,  698.) 

No  satisfactory  assay  process  has  yet  been 
devised  for  digitalis  and  hence  the  U.  S.  P. 
(8th  Rev.)  contains  no  process.  The  amount 
of  digitoxin  present  in  digitalis  has  been  pro- 
posed by  several  investigators  as  a  means  of 
standardizing  it,  but  it  is  by  no  means  clear 
that  this  would  prove  a  reliable  criterion  (Ber. 
d.  Chem.  Ges.,  1897;  Pharm.  Rev.,  1901,  514; 
D.  C,  1902,  223;  P.  J.,  1902,  663;  Chem.  News, 
1903,  123;  A.  P/*arm.,  1903, 358).  Physiological 
tests  have  also  been  proposed  by  Moschkowitsch, 
Focke  and  others  based  upon  the  action  of  digi- 
talis preparations  upon  the  hearts  of  frogs, 
but  the  experiments  of  Moschkowitsch  point  out 
that  the  individuality,  age,  weight,  sex,  species, 
source  (habitat),  of  the  frogs  and  the  time  of 
the  year  that  the  frogs  are  used,  materially 
affect  the  value  of  the  test.  The  physiological 
assay  of  digitalis  is,  however,  used  by  manu- 
facturers as  a  comparative  test  of  value.  J. 
Gordon  Sharp  proposed  a  test  for  digitalis 
based  upon  the  fact  that  the  leaves  contain  an 
enzyme,  which  acts  on  amygdalin  producing  an 
odor  like  that  of  bitter  almond  with  hvdro- 
cyanic  acid.    (P.  /.,  1902,  236.) 

Uses. — Experiments  upon  the  lower  animals, 
confirmed  by  clinical  observation,  have  shown 
that  digitalis  acts  primarily  and  with  most 
force  upon  the  circulation,  producing  a  great 
rise  in  the  arterial  pressure.  The  increased 
blood  force  is  due  partly  to  increased  cardiac 
action  and  partly  to  vasomotor  spasm.  Upon 
the  heart  digitalis  acts  by  stimulating  the  pe- 
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ripheral  ends  of  the  inhibitory  nerves  and  also 
the  cardiac  muscle.  By  the  first  influence  it 
produces  prolongation  of  the  diastole;  by  the 
second,  an  increased  putting  forth  of  power 
in  the  systole.  The  work  done  by  the  heart 
under  the  influence  of  the  drug  is  much  be- 
yond normal.  After  a  toxic  dose  the  systolic 
irritation  overbalances  the  diastolic  stimula- 
tion, and  the  pulse  becomes  dicrotic,  because  the 
diastole  is  aborted  by  an  interrupting  systole. 
Finally,  the  apex  of  the  heart  never  dilates. 
diastole  is  continually  interrupted  by  systolic 
contractions,  and  the  aortic  system  remains 
empty,  because  the  left  ventricle  never  relaxes 
sufficiently  to  receive  blood.  In  the  frog  at 
least  the  final  cessation  of  the  heart's  action 
is  not  due  to  paralysis,  but  to  spasm,  the  heart 
ceasing  not  in  diastole,  but  in  systole ;  the  warm 
blooded  heart,  however,  seems  incapable  of 
continuous  spasm  and  usually  relaxes  com- 
pletely immediately  before  death. 

This  resume  of  our  knowledge  of  the  phys- 
iological action  clearly  indicates  the  proper 
use  of  the  drug.  It  is  indicated  when  the 
heart  is  weak, — not  absolutely,  but  relatively 
weak,  or,  in  other  words,  when  the  work  re- 
quired of  the  heart  is  greater  than  its  power. 
When  digitalis  is  administered  in  ordinary 
doses,  it  produces  at  first  no  distinct  effect;  but 
if  the  dose  be  repeated,  after  a  time  the  pulse 
becomes  less  frequent.  The  pauses  between  the 
beats  are  longer  than  before,  and  the  individual 
beat  is  longer,  fuller,  and  stronger,  indicating 
that  the  heart  is  acting  with  more  force  than 
normal.  When  the  reduction  of  the  pulse  rate 
has  commenced,  it  is  likely  to  continue  for  some 
days,  and  even  to  increase  for  a  time,  although 
the  use  of  the  remedy  be  intermitted,  slow- 
ness and  permanency  of  action  being  charac- 
teristic of  digitalis.  In  some  cases,  gastric  dis- 
turbances, and  even  nausea,  vomiting,  and  diar- 
rhoea, are  produced  by  the  therapeutic  doses 
of  the  drug.  If  sufficient  of  the  remedy  has 
been  taken  into  the  system,  the  pulse  may  fall 
to  35  or  40  a  minute,  still  preserving  the  pecu- 
liarity of  a  distinctly  dicrotic  beat.  Now  a 
very  peculiar  phenomenon  may  often  be  wit- 
nessed. While  the  patient  is  quiet  in  the  hori- 
zontal position  the  pulse  is  very  slow  and 
strong,  but  when  he  rises  to  his  feet  it  becomes 
at  once  rapid,  irregular,  small,  and  feeble, 
and  even  hobbling.  During  the  milder  opera- 
tion of  digitalis  there  may  be  some  sense  of 
cerebral  disturbance,  brow-tightness,  and  even 
a  confusion  of  thought  and  giddiness.  After 
toxic  doses  the  symptoms  are  severe;  a  feeble, 
scarcely  perceptible  pulse,  nausea  and  vomiting, 
stupor  or  delirium,  cold  sweats,  extreme  pros- 
tration of  strength,  hiccough,  convulsions,  and 
syncope  have  in  several  cases  preceded  the 
fatal  issue. 

The  dilated  heart  is  of  course  a  weak  heart, 
and  simple  cardiac  dilatation  is  one  of  the 
strongest  indications  for  the  use  of  digitalis, 
while  cardiac  hypertrophy  is  a  contra-indi- 
cation.    It    must    not   be    forgotten,    however, 


that  in  valvular  disease,  the  heart,  although 
stronger  than  normal,  may  be  relatively  weak, 
because  the  leakage  at  the  diseased  valve  re- 
quires more  power  to  overcome  its  effect  than 
even  the  increased  strength  of  the  cardiac 
muscle  is  able  to  give.  Hypertrophy  exists, 
but  is  not  sufficient  to  be  compensatory.  In 
all  forms  of  valvular  lesion,  when  the  hy- 
pertrophy is  not  compensatory,  digitalis  is 
very  useful.  It  is  also  to  be  employed  (hy- 
podermically)  in  sudden  cardiac  exhaustion 
from  any  cause.  Dropsy  is  very  frequently 
the  result  of  a  general  venous  repletion,  which 
also  interferes  with  the  function  of  the  kidneys. 
Under  these  circumstances  digitalis  is  a  favorite 
remedy,  and  also  acts  as  a  decided  diuretic. 
In  these  cases  the  result  is  in  greater  or  less 
part  due  to  the  improvement  of  the  circula- 
tion, but  the  drug  has  some  tendency,  even  in 
health,  to  provoke  diuresis.  It  is  especially 
when  it  fails  to  do  this  that  the  so-called  cumu- 
lative action  is  likely  to  be  witnessed.  After 
giving  the  drug  for  a  long  time  without  ap- 
parent effect,  suddenly  symptoms  so  severe  as 
to  be  toxic  are  manifested.  In  aneurism,  or 
when  from  any  reason  the  coats  of  the  vessels 
are  thin  or  fragile,  digitalis  is  contra-indicated. 
We  have  seen  a  dilated  aorta  ruptured  by  the 
powerful  blood-current  produced  by  the  drug. 

Externally  applied,  digitalis  sometimes  ads 
speedily  and  powerfully  as  a  diuretic,  and  has 
proved  useful  in  dropsy.  For  this  purpose 
the  fresh  leaves  bruised,  or  the  dried  leaves 
made  into  a  poultice,  or  flannels  wet  with  the 
tincture,  may  be  applied  to  the  abdomen  and 
on  the  inside  of  the  thighs.  Ch.  Hoffman  has 
shown  by  experiments  on  himself  that  the 
active  matter  of  digitalis  is  capable  of  being 
absorbed  through  the  skin,  and  that  its  effects 
on  the  system  may  be  obtained  by  means  of 
baths.1  A  case  is  recorded  in  which  a  cata- 
plasm of  the  leaves  applied  to  the  abdomen 
for  the  relief  of  obstinate  and  dangerous  sup- 
pression of  urine,  and  repeated  in  six  hours, 
brought  on  excessive  diuresis,  with  a  discharge 
amounting  to  probably  8  gallons  in  less  than 
24  hours,  producing  fatal  exhaustion.  (M.  T. 
G.,  Jan.   1868.) 

Digitalis  is  administered  in  substance.  The 
dose  of  the  powder  is  one  grain  (0.065  Gm.), 
repeated  twice  or  three  times  a  day,  and  grad- 
ually increased  until  some  effect  is  produced 
upon  the  head,  stomach,  pulse,  or  kidneys, 
when  it  should  be  omitted  or  reduced.  The 
question  as  to  which  of  the  preparations  of 
digitalis  is  preferable  is  a  very  important  one. 
Ail  the  active  principles  are  soluble  in  alcohol; 
the    tincture    (Tinctura    Digitalis),    therefore, 

1  Hoffman,  during  a  period  of  44  days,  took  16  baths 
prepared  with  300  liters  of  water  and  250  grammes 
of  digitalis  leaves.  After  the  third  bath  he  began  to 
feel  the  effects  of  the  medicine, — namely,  a  peculiar 
uneasiness,  and  a  reduction  of  the  pulse  4  or  5 
pulsations  per  minute ;  and  this  condition  persisted 
several  hours.  At  the  eighth  bath  the  uneasiness  was 
increased,  and  the  pulse  decreased  from  68  to  51. 
After  the  sixteenth  bath  the  pulse  fell  to  48.  (</.  P.  C, 
Juillet,  1867,  p.  37.) 
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fully  represents  the  crude  drug.  According 
to  Robert,  in  the  making  of  the  fluidextract 
digitoxin  is  precipitated  as  an  insoluble  pow- 
der. If  this  is  correct,  the  fluidextract  does 
not  as  fully  represent  the  crude  drug  as  does 
the  tincture.  It  is,  however,  very  possible, 
indeed  probable,  that  digitoxin  should  be  pre- 
cipitated in  one  method  of  making  a  fluid- 
extract  and  not  in  another,  so  that  it  cannot 
be  considered  demonstrated  that  the  U.  S.  P. 
fluidextract,  contains  no  digitoxin.  As  digi- 
toxin is  not  soluble  in  water,  it  would  seem, 
a  priori,  probable  that  it  and  the  other  con- 
stituents of  the  so-called  French  or  insoluble 
digitalin  would  be  left  behind  in  making  an 
infusion,  but  certainly  the  infusion  of  digitalis 
is  an  active  preparation  and  is  preferred  by 
many  practitioners.  It  is  possible  that  the 
superiority  claimed  by  some  clinicians  for  the 
infusion,  which  we  have  elsewhere  otherwise 
explained  (see  page  655),  is  in  fact  due  to 
the  absence  from  it  of  active  substances  which 
are  present  both  in  the  crude  ■  digitalis  and 
in  the  tincture.  A  careful  chemical  physiolog- 
ical investigation  of  the  relative  activities  of 
the  preparations  of  digitalis  seems  to  us 
urgently  needed,  but  the  probabilities  are  that 
all  the  official  preparations  are  active  when 
they  have  been  carefully  made  from  well 
selected  leaves. 

The  subject  of  the  therapeutic  activity  and 
value  of  the  different  non-official  preparations 
of  digitalis  is  one  of  great  difficulty,  and  at 
present  of  doubt.  In  these  paragraphs  we  pro- 
pose to  consider  only  the  commercial  products 
or  educts  of  digitalis  which  are  for  sale  in  the 
market.  These  commercial  preparations  are 
of  two  characters,  the  so-called  digitalins — 
which  should  be  looked  upon  either  as  purified 
extracts  of  digitalis  or  crude  glucosidal  pro- 
ducts. 

As  already  stated  (p.  425),  there  are  two 
digitalins;  of  these  Digitalinum  gallicum,  or 
French  digitalin,  official  in  the  French  and 
Belgian  Pharmacopoeias,  is  almost  insoluble 
in  water,  and  is  said  to  consist  largely  of  a 
glucoside  allied  to  digitoxin.  (See  P.  J.,  1898, 
506.)  The  dose  of  the  commercial  article  is 
put  down  at  one  two  hundred  and  sixtieth  of  a 
grain  (0.00025  Gm.),  rapidly  increased  to  one- 
fortieth  of  a  grain  (0.0016  Gm.)  per  day,  the 
maximum  daily  dose  being  one-thirtieth  of  a 
grain  (0.002  Gm.).  The  granules  of  Homolle, 
which  were  formerly  used  in  Europe,  each 
contained  a  milligramme,  or  about  the  seven- 
tieth of  a  grain,  probably  equivalent,  on  the 
average,  to  a  grain  and  a  half  of  digitalis  of 
medium  strength.  One  of  these  globules  is 
usually  given  as  a  commencing  dose.  Forty 
of  them  taken  with  a  view  to  suicide,  though 
followed  by  copious  vomiting,  produced  the 
most  alarming  prostration,  with  a  weak  pulse, 
from  46  to  48  in  a  minute,  intermittent,  and 
at  times  scarcely  perceptible.  The  patient, 
however,  ultimately  recovered.  (Ann.  Ther., 
1858,  103.) 


Digitalinum  germanicum,  digitalin  of  the 
German  Pharmacopoeia,  is  soluble  in  water  and 
alcohol  but  almost  insoluble  in  chloroform; 
it  is  believed  to  be  a  mixture  of  digitalein, 
crystallized  digitalin,  digitonin,  and  digitalin 
of  Kiliani.  It  formerly  was  employed  quite 
largely,  but  fell  into  desuetude  probably  on 
account  of  its  having  habitually  been  given 
in  too  small  dose,s,  as  insisted  upon  by  Henry 
Beates.  The  dose  was  formerly  considered  to 
be  one-fiftieth  to  one-thirtieth  of  a  grain  (0.0013 
to  0.002  Gm.),  but  according  to  the  clinical 
reports  of  Beates,  and  the  experiments  of 
Arnold  and  Wood,  Jr.,  one-fourth  of  a  grain 
(0.016  Gm.)  is  about  equivalent  to  15  minims 
of  the  tincture  of  digitalis,  so  that  it  may 
be  given  with  safety  in  doses  of  one-eighth 
to  one-fourth  of  a  grain.  This  conclusion  is 
in  accord  with  the  statement  to  us  of  Merck 
&  Co.  that  in  the  manufacture  of  German 
digitalin  the  average  yield  is  from  4  to  5 
per  cent.  On  this  basis,  if  Gennan  digitalin 
did  nearly  represent  digitalis,  it  would  be  from 
twenty  to  twenty-five  times  as  strong,  so  that 
four-tenths  of  a  grain  of  it  would  stand  for 
eight  grains  of  digitalis,  or  about  eighty  minims 
of  the  tincture.  Except  for  the  convenience 
of  administration,  German  digitalin  has  no 
superiority,  however,  over  the  older  prepara- 
tions. Much  of  it  upon  the  market  is  prob- 
ably badly  made.  As  a  hypodermic  agent  we 
have  found  it  as  irritant  as  is  the  tincture  of 
digitalis.  Physiological  tests  made  by  Lyons 
and  Famuliner  upon  frogs  showed  that  Merck's 
digitalin,  which  was  found  to  be  very  uniform 
in  strength,  was  nearly  30  times  as  strong  as 
a  sample  of  digitalis  of  average  quality.  (Proc. 
A.  Ph.  A.,  1902,  424.) 

Digitalinum  crystallizatum  or  digitin  is  com- 
monly affirmed  to  be  physiologically  inactive, 
though  Laffron  asserts  that  it  is  as  powerful 
as  digitoxin. 

Digitonin  is  asserted  by  authorities  to  be 
similar  in  its  physiological  action  to  saponin, 
which  has,  on  the  other  hand,  apparently  been 
demonstrated  to  be  the  physiological  antag- 
onist of  digitalis.  It  is  evident,  therefore, 
that  digitonin,  so  far  as  our  present  knowledge 
is  concerned,  cannot  be  used  as  the  represen- 
tative of  digitalis. 

Of  digitalein,  it  is  asserted  that  when  given 
in  doses  of  from  one-sixtv-f ourth  to  one-thirtieth 
of  a  grain  (0.001  to  0.002  Gm.),  two  to  four 
times  a  day,  it  acts  as  a  heart  tonic  and  diuretic 
similarly  to  digitalis.  According  to  Merck  & 
Co.,  the  average  yield  of  digitalein  is  1  per 
cent.,  which  would  make  the  dose  contained  in 
one  grain  of  digitalis  the  one-hundredth  of  a 
grain  (0.0006  Gm.).  It.  however,  represents  such 
a  small  fraction  of  the  activities  of  digitalis 
that  a  much  larger  dose  would  seem  to  be 
required.  In  this  case  the  dose  given  by 
authorities  evidently  is  below  that  which  by 
calculation  would  appear  to  be  safe.  It  is 
not  probable,  however,  that  digitalein  nearly 
represents  digitalis. 
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Digitoxin  has  been  proven  by  the  experi- 
ments of  J.  P.  Arnold  and  H.  C.  Wood,  Jr., 
of  Zeltner,  and  of  Cushny,  to  affect  the  cir- 
culation of  the  lower  animals  as  does  digitalis, 
and  it  has  been  recommended  as  acting  more 
quickly  and  favorably  in  cardiac  diseases  than 
do  the  older  preparations  of  digitalis,  by 
Potain,  Potteiz,  Starck,  Masius,  Corin,  and 
other  clinicians.  That  it  is  an  efficient  drug 
is  established,  but  that  it  has  distinct  advan- 
tages is  not  apparent.  It  is  locally  very  irri- 
tant and  probably  at  least  as  prone  as  is  digi- 
talis to  derange  the  digestion.  Its  tendency  to 
cumulative  action,  so  marked  in  the  experiments 
of  Frankel,  has  been  confirmed  in  those  of 
Arnold  and  H.  C.  Wood,  Jr.,  and  clinically 
by  Zeltner.  Moreover,  the  general  verdict  is 
that  it  acts  more  slowly  than  does  digitalis. 
When  given  in  solution  it  is  probably  pre- 
cipitated in  the  alimentary  canal  and  ahsorbed 
with  great  slowness.  It  is  so  insoluble  in 
neutral  menstrua,  and  so  irritant,  that  it  is 
unfit  for  hypodermic  use.1 

Further,  there  is  much  uncertainty  as  yet 
as  to  its  strength  compared  with  digitalis. 
Digitoxin  is,  however,  according  to  Zeltner  one 
thousand  times,  according  to  Bosse  fifteen  hun- 
dred times,  more  active  than  digitalis;  while 
Curioni  gives  as  the  minimum  ordinary  single 
dose  the  one-hundred  and  twentieth  of  a  grain, 
the  maximum  dose  one-sixtieth  of  a  grain.  In 
our  opinion  the  commencing  dose  in  any  ease 
should  not  ezeeed  the  two-hundred  and  fortieth 
of  a  grain  (0.00025  Gm.). 

Dose,  of  digitalis  leaves,  one  to  two  grains 
(0.065  to  0.13  Gm.). 

Off.  Prep. — Extraetum  Digitalis,  U.  8.  (from 
fluidextract)  ;  Fluidoxtractuni  Digitalis.  l:.  flf.; 
Infusum  Digitalis,  U.  <S\,  Br.;  Tinctura  Digitalis, 
.  Br. 

ELASTICA.  U.  S.  (Br.) 

RUBBER  [Caoutchouc] 

(g-las'tj-ca) 

"  The  prepared  milk-juice  of  several  species 
of  Hevea  Aublet  (Fam.  Euphorbiacece),  known 
in  commerce  as  Para  Rubber."  U.  S.  "  The 
prepared  milk-juice  of  Hevea  brasiliensis, 
Muell.  Arg.,  and  probably  other  species ;  known 
in  commerce  as  pure  Para  rubber."   Br. 

Caoutchouc,  Br. ;  India-Rubber  ;  Resina  Elastica, 
Gummi  Elasticum  ;  Caoutchouc,  Fr.  Cod.;  Kautschuk, 
Federharz,   O. ;  Caucho,    Cahuchu,   Goma  elastica,   Sp. 

1  Hypodermic  solution  of  digitoxin. — Corin  affirms 
(Nouv.  Rem.,  1895.  200)  that  the  addition  of  water, 
or  physiological  fluid,  or  serum,  while  it  will  precipi- 
tate alcoholic  solutions  of  20  per  cent,  strength  of 
digitoxin,  will  not  affect  a  solution  made  in  accord- 
ance with  the  following  formula  :  Digitoxin,  2  to  3 
milligrammes ;  Chloroform,  O.G  Cc. ;  Alcohol  (90  per 
cent.),  12  Cc.  ;  Water,  a  sufficient  quantity  to  make 
150   Gm.     To   be   taken   in   three  doses. 

Madsen  of  Copenhagen,  states  that  one  cubic 
centimeter  (16  minims)  of  so-called  Petit's  solu- 
tion will  dissolve  one  milligramme  (one  sixty-fourth 
of  a  grain)  of  digitoxin  :  and  that  four  minims  of 
this   solution    (one   two    hundred   and    fortieth   of   a 


Rubber  was  made  official  in  the  U.  S.  P.  1890 
because  of  its  use  in  making  mustard  paper. 

The  widespread  destruction  of  the  native 
rubber  trees,  especially  in  the  valley  of  the 
Amazon,  with  other  causes,  slowly  led  to 
experiments  in  the  cultivation  of  the  plants. 
The  first  important  trials  were  made  in  Assam 
in  18(50,  since  which  time,  especially  under  the 
fostering  care  of  the  British  Government,  much 
has  been  accomplished.  The  attempts,  how- 
ever, to  acclimatize  the  Castilloa  elastica  and 
the  Hevea  brasiliensis  in  Ceylon  and  India 
finally  failed.  More  successful  were  the  planta- 
tions of  the  Manihot  Glaziovii,  which  has  been 
found  to  thrive  well  at  an  altitude  of  about 
6000  feet  in  Ceylon,  and  also  in  India,  and 
which  bids  fair  to  be  the  great  india-rubber  tree 
of  the  future,  especially  in  view  of  the  fact  that 
cultivation  was  stimulated  by  the  rapid  disap- 
pearance of  the  wild  Landolphias  in  the  French 
Congo;  government  experiments  have  proven 
thai  the  Manihot  grows  well  in  that  region. 

In  Brazil,  india-rubber  is  procured  from  the 
trees  by  making  vertical  cuts  with  a  narrow- 
bladed  hatchet,  in  the  bark,  in  the  period  be- 
tween the  end  of  August  and  the  first  of  Jan- 
uary, and  collecting  the  latex  as  it  falls,  drop 
by  drop,  often  to  the  amount  of  more  than 
one  fluidounce  bom  each  incision.  Generally 
in  Central  and  South  America,  as  Avell  as  in 
Africa  and  Asia,  the  method  of  tapping  the 
trees  is  similar,  though  the  period  of  year  at 
which  the  best  yield  of  latex  is  obtained  varies. 
The  old  method  of  obtaining  rubber,  by  the 
cutting  down  of  the  tree,  is  probably  no  longer 
followed,  except  in  Congo  (Free)  State. 
When  collected  the  latex  is  caused  to  coagulate, 
usually  by  the  use  of  heat,  dry  or  moist,  artifi- 
cial or  natural.  The  Para  rubber  owes  its 
peculiar  physical  character  to  the  fact  that 
the  coagulation  of  the  latex  is  produced  by 
smoking  it.  In  Africa,  and  to  some  extent  in 
America,  coagulation  is  effected  by  the  addi- 
tion of  certain  chemicals,  notably  alum,  sul- 
phuric acid,  common  salt,  soap,  and  citric  acid. 

The  importance  of  india-rubber  in  the  arts 
is  evinced  by  the  fact  that  in  the  fiscal  year 
ending  June,  1904,  59,015,551  pounds,  valued 
at  $40,444,250,  were  brought  into  the  United 
States.  Of  this  amount  33,109,112  pounds 
came  directly  from  Brazil,  while  21,000,000 
pounds  reached  the  United  States  through 
Europe. 

India-rubber  or  caoutchouc  is  a  hydrocarbon 
obtained  from  the  milky  juice  of  certain 
tropical  plants.  This  milky  juice  is  contained 
chiefly  in  the  so-called  laticiferous  vessels, 
situated  in  the  internal  zone  of  the  bark, 
which  are  composed  of  isolated  cells,  so  ar- 
ranged as  to  form  large  vessels  with  many 
ramifications.  A  hydrocarbon  is  formed  by  the 
protoplasm  of  the  cells  which  belong  to  the 
fundamental  parenchymatous  structure  of  the 

grain)  is  the  hypodermic  dose.  Petit's  solution, 
glycerin  333  parts,  alcohol  95  parts,  water  to  1000 
parts. 
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bark  and  not  to  the  fibro-vascular  bundles.  That 
the  hydrocarbon  is  a  waste  product,  incapable 
of  use  in  the  economy  of  the  plant,  is  believed 
by  some  naturalists;  that  it  is  necessary  to  the 
life  of  the  plant,  as  believed  by  other  natural- 
ists, is  not  yet  proved,  the  probabilities,  how- 
ever, are  in  favor  of  the  latter  view. 

The  latex  as  it  first  exudes  from  the  wounded 
plant  is  said  to  have  some  resemblance  to  the 
milk  of  the  goat,  containing  suspended  micro- 
scopic granules  which  are  affirmed  by  Adriani 
to  have  a  diameter  of  not  more  than  two  or 
three  micromillimeters.  In  its  best  forms  the 
yield  of  pure  india-rubber  from  the  latex 
or  milk  juice,  should  be  as  much  as  32  per 
cent. 

Although  various  milky-juice  plants  of  the 
temperate  countries  contain  the  hydrocarbon, 
india-rubber  is  a  product  only  of  the  tropical 
and  sub-tropical  countries.  It  is  said  to  be 
obtained  for  commercial  purposes  from  at  least 
90  species  of  plants,  representing  five  different 
botanical  families,  namely: — the  Euphorbiacese, 
Artocarpaceae,  Moracese,  Apocynaceae,  and 
Asclepiadaceae. 

The  india-rubber  producing  Euphorbiaceos 
are  chiefly  South  American  trees,  inhabiting 
the  region  from  extreme  Southern  Brazil  to 
Northern  Venezuela.  The  most  important  of 
these  belong  to  the  genus  Hevea.  The  Hevea 
brasiliensis  (Siphonia  brasiliensis)  yields  the 
most  esteemed  commercial  rubber.  The  Hevea 
guaianensis  has  been  acclimatized  and  is  culti- 
vated in  Ceylon,  British  India,  and  other  parts 
of  Southern  Asia.  In  the  Gaboon  Coasts, 
Congo,  and  Ceylon,  the  Manihot  Glaziovii  has 
been  cultivated. 

The  india-rubber  producing  Moracece  have  a 
very  wide  distribution  throughout  tropical 
countries.  Of  the  South  American  species  the 
most  important  is  the  Castilloa  elastica,  a  large 
tree  which  inhabits  Mexico,  Central  America, 
Northern  South  America,  and  the  West  Indies, 
and  formerly  produced  the  bulk  of  the  india- 
rubber  of  Mexico  and  Central  America.  In 
Asia  and  Africa  the  most  important  india- 
rubber  Moraceae  belong  to  the  genus  Ficus; 
the  chief  species  being  the  Ficus  indica,  L.,  of 
Southern  Asia  and  the  Philippine  Islands, 
familiarly  known  as  the  Banyan  tree;  and  the 
Ficus  elastica,  Roxb.,  of  India  and  Java, 
known  as  the  india-rubber  plant  of  our  hot- 
houses. 

Belonging  to  the  Apocynacece  are  numerous 
bind-weeds,  natives  of  Africa,  Asia,  and  va- 
rious parts  of  Oceania.  The  most  important 
of  these  belong  to  the  genus  Landolphia,  large 
woody  bind-weeds  which  grow  over  the  trees  of 
Liberia,  Gaboon,  Angola,  Zanzibar,  Madagascar, 
and  other  portions  of  Africa,  reaching  a  length 
of  80  feet,  and  a  trunkal  diameter  of  6  inches, 
covering  large  masses  of  ground  and  making 
forests  almost  impassible.  From  them  comes 
the  bulk  of  African  rubber.  The  apocynaceous 
genus  Vahea  is  represented  in  both  South 
America,  Eastern,  Western  and  Central  Africa; 


while  the  genus  Willoughbeia  grows  in  South- 
ern Asia,  and  has  been  acclimatized  in  Aus- 
tralia. 

Properties. — Rubber  occurs  in  large  flat 
pieces,  or  moulded  into  various  shapes.  The 
latter  are  formed  by  applying  successive  layers 
of  the  juice  upon  moulds  of  clay,  which  are 
broken  and  removed  when  the  coating  has 
attained  a  sufficient  thickness  and  consistence. 
In  the  drying  of  these  layers  they  are  exposed 
to  smoke,  which  gives  to  the  concrete  mass  a 
blackish  color.  Rubber  is  officially  described  as 
"  in  flask-shaped  or  roundish  masses,  or  in 
pieces  of  the  same  having  sharply  incised  sur- 
faces and  exhibiting  a  laminated  structure; 
floating  on  water;  externally  brownish  to 
brownish-black;  internally  of  a  lighter  tint, 
mottled;  odor  creosote-like;  nearly  tasteless. 
Pure  Para  Rubber  is  insoluble  in  water,  dilute 
acids,  or  dilute  solutions  of  the  alkalies;  soluble 
in  chloroform,  carbon  disulphide,  oil  of  tur- 
pentine, petroleum  benzin,  and  benzene;  when 
heated  to  about  125°  C.  (257°  F.)  it  melts,  re- 
maining soft  and  adhesive  after  cooling."  U.  S. 
"  In  elastic  masses  of  varying  thickness,  brown- 
ish black  externally  and  mottled  with  a  pale 
tint  internally;  insoluble  in  water,  ethylic 
alcohol,  alkaline  solutions,  or  dilute  acids, 
soluble  in  chloroform,  oil  of  turpentine,  carbon 
bisulphide,  benzol,  and  petroleum  spirit.  When 
heated  to  about  257°  F.  (125°  C.)  it  melts, 
remaining  soft  and  adhesive  after  cooling. 
Odor  characteristic,  somewhat  empyreumatic ; 
nearly  tasteless."   Br. 

Chemical  Constitution. — The  juice  of  the 
rubber  trees,  when  it  concretes  by  exposure  to 
the  air,  assumes  on  the  outer  surface  a  yel- 
lowish-brown color,  while  the  mass  remains 
white  or  yellowish-white  within.  It  is  said 
that  a  little  alum  facilitates  the  coagulation, 
while  ammonia  retards  it,  so  that  a  little  of 
the  latter  may  be  advantageously  added,  when 
it  is  desired  to  keep  the  milky  juice  in  the 
liquid  state.  (R.  Spruce,  P.  J.,  xv.  118.)  The 
recent  juice  contains,  according  to  Faraday, 
1.9  per  cent,  of  vegetable  albumen,  traces  of 
wax,  7.13  per  cent,  of  a  bitter  nitrogenous  sub- 
stance soluble  in  water  and  alcohol,  2.9  of  a 
substance  soluble  in  water  but  insoluble  in 
alcohol,  56.37  soluble  in  water  with  a  little  free 
acid,  and  only  31.7  of  the  pure  elastic  principle 
to  which  chemists  have  given  the  name  of  caout- 
chouc. Besides  these  principles,  the  concrete 
juice,  as  it  reaches  us,  generally  contains  soot, 
derived  from  the  smoke  used  in  drying  it.  Pure 
caoutchouc,  or  rubber,  is  nearly  colorless,  and 
in  thin  layers  transparent.  It  is  highly  elastic, 
lighter  than  water,  without  taste  and  odor, 
fusible  at  about  120°  C.  (248°  F.),  remaining 
unctuous  and  adhesive  upon  cooling,  inflam- 
mable at  a  higher  temperature,  insoluble  in 
water,  alcohol,  the  weak  acids,  and  alkaline 
solutions,  soluble  in  ether  when  entirely  freed 
from  alcohol,  soluble  also  in  chloroform  and 
most  of  the  fixed  and  volatile  oils,  though,  in 
the  latter,  at  the  expense  of  its  elasticity.     It 
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is  said,  however,  that  the  oils  of  lavender  and 
sassafras  dissolve  it  without  change,  and  that 
when  precipitated  by  alcohol  from  its  solution 
in  oil  of  cajuput  it  is  still  elastic.  But  its  best 
solvents,  for  practical  purposes,  are  coal 
naphtha  or  petroleum  benzin,  the  empyreumatic 
oil  obtained  by  distilling  caoutchouc  itself,  and 
pure  oil  of  turpentine.  According  to  Bolley, 
the  best  method  of  effecting  its  solution,  for 
the  preparation  of  a  varnish,  is  first  to  digest 
it,  cut  in  small  pieces,  in  carbon  disulphide, 
which  converts  it  into  a  jelly,  and  then  to  treat 
this  jelly  with  petroleum  benzin.  A  larger  pro- 
portion is  thus  taken  up  than  by  any  other 
method.  Rubber  is  not  affected  by  atmospheric 
air,  chlorine,  hydrochloric  or  sulphurous  acid 
gas,  or  ammonia.  Rubber  chemically  is  com- 
posed of  a  mixture  of  polyterpenes.  When  de- 
structively distilled,  it  yields  isoprenr,  CsIIs, 
and  dipentene,  Cioliie.  When  isoprone  is 
treated  with  concentrated  hydrochloric  acid,  it 
is  polymerized,  and  a  substance  obtained  which 
resembles  caoutchouc  and  is  probably  identical 
with  it.  When  rubber  is  vulcanized,  it  may 
contain  from  2  to  20  per  cent,  of  sulphur,  of 
which,  however,  not  more  than  the  lower 
amount  is  chemically  combined,  the  rest  being 
held  mechanically,  and  capable  <>t'  removal  by 
treatment  with  caustic  alkalies.1  Bouchardat 
succeeded  in  preparing  from  isoprene  an 
artificial  caoutchouc  by  acting  upon  the  iso- 
prene with  saturated  hydrochloric  acid  in 
sealed  tubes. 

Uses. — Rubber  is  so  insoluble  that  it  cannot 
be  absorbed  in  any  form  into  the  blood,  [t  u 
used  enormously  in  the  arts  for  an  infinite 
variety  of  purposes.  In  chemistry  and  surgery 
it  has  also  numerous  applications. 

1  By  the  action  of  sulphur,  rubber  acquires  prop- 
erties which  greatly  Increase  lis  mine  in  the  an*. 
It  either  becomes  pliable,  soft,  and  tough,  or  if  the 
amount  of  sulphur  be  Increased,  of  a  horny  consist- 
ence, but  preserves  its  elasticity  under  the  Influence 
both  of  heat  and  cold,  is  compressibb'  with  great 
difficulty,  and  resists  the  ordinary  solvents  Mich  as 
petroleum  and  oil  of  turpentine.  In  this  state  It  is 
said  to  be  vulcanized.  The  discovery  of  the  process  of 
vulcanisation  is  ascribed  to  Charles  Goodyear  of  New 
York.  (Chtm.  (laz.,  x.  198.)  It  consists  In  sub- 
mitting rubber  In  thin  sheets  to  the  action  of  a  mix- 
ture composed  of  40  parts  of  carbon  disulphide  and 
1  of  sulphur  chloride.  For  fuller  details  the  reader 
is  referred  to  the  J.  P.  C.  (3e  se>..  xvii.  205.)  The 
same  object  may  be  effected  by  other  methods.  When 
thin  layers  of  rubber  are  immersed  for  two  or  three 
hours  in  melted  sulphur  at  the  heat  of  110°  C.  (240° 
F. ),  they  are  penetrated  by  the  sulphur,  but  undergo 
no  change  of  properties.  If  now  heated  In  an  Inert 
medium  to  a  temperature  of  from  135°  C.  (275°  F. ) 
to  160°  C.  (320°  F.),  a  chemical  reaction  takes  place, 
and  the  vulcanized  product  is  obtained.  The  same 
result  takes  place  if  the  rubber  be  first  pounded  with 
from  12  to  20  per  cent,  of  finely  powdered  sulphur, 
and  then  heated  to  the  temperature  requisite  for  vul- 
canization, in  either  case  a  portion  of  uncombined 
sulphur  remains  mechanically  mixed  with  the  vul- 
canized rubber,  from  which  it  may  be  separated  by 
various  solvents,  such  as  solutions  of  potassium  or 
sodium  hydroxide,  carbon  disulphide.  oil  of  turpentine, 
anhydrous  ether,  etc.  The  dcsulphuratcd  product 
thus  obtained,  while  exempt  from  the  disadvantages 
arising  from  the  reaction  of  free  sulphur,  is  more 
porous  than  before.  (Hid.,  xxi.  366.)  For  details  of 
these  two  processes, — viz..  vulcanization  by  heat  with 
sulphur  or  metallic  sulphides,  and  cold  vulcanization 
with  solutions  of  sulphur  chloride, — see  Sadtler's  In- 
dustrial  Organic   Chemistry,   pp.    99-101. 


Off.  Prep.— Charta  Sinapis,  U.  S.,  Br.;  Era- 
plastruni  Adhsesivum,  U.  8.;  Liquor  Caoutchouc 
Br. 

ELATERINUM.  U.  S.,  Br. 

ELATERIN 

(el-a-te-ri'num) 

CaoHasOe  =  345.G0 

"A  neutral  principle  obtained  from  elate- 
rium,  a  substance  deposited  by  the  juice  of  the 
fruit  of  Ecballium  Elaterium  (Linne)  A. 
Richard  (Fam.  Cucurbitacece)."  U.  S.  "  Ela- 
terin,  O20H28O5,  is  the  active  principle  of 
Elaterium."  Br. 

Elaterine.  Elatine,  Ft:;  Elaterin,  G.;  Elaterina,  Sp. 

Preparation. — Elaterin  was  introduced  into 
the  Pharmacopoeias  on  account  of  the  well- 
known  variability  in  quality  of  commercial 
elaterium.  (See  Elaterium  and  Trituratio 
Elatcrmi.)  Care  must  he  taken  to  examine  the 
elaterin,  which  is  itself  liable  to  he  adulterated. 
It  may  be  procured  hy  evaporating  an  alcoholic 
tincture  of  elaterium  to  the  consistence  of  thin 
oil,  and  throwing  the  residue  while  yet  warm 
into  a  weak  boiling  solution  of  potassium  hy- 
droxide, this  holds  the  green  resin  in  solution, 
and  the  elaterin  crystallizes  as  the  liquor  cools. 
llennell  obtained  it  hy  treating  with  ether  the 
alcoholic  extract  procured  by  the  spontaneous 
evaporation  of  the  tincture.  This  consists  of 
elaterin  and  the  iircwi  resin,  the  latter  of  which, 
being  much  more  soluble  in  ether  than  the 
former,  is  completely  extracted  hy  this  fluid, 
leaving  the  elaterin  pure.  Hut,  as  elaterin  is 
also  slightly  soluble  in  ether,  a  portion  of  this 
principle  is  wasted  by  Hannah/a  method.  By 
evaporating  the  ethereal  solution,  the  green 
resin  Ls  obtained  separate,  llennell  says  that 
this  was  found  to  possess  the  purgative  prop- 
erty of  elaterium,  as  it  acted  powerfully  in  a 
dose  less  than  one-third  of  a  grain.  But  the 
effect  was  probably  owing  to  the  presence  of  a 
portion  of  elaterin  which  had  been  dissolved  by 
the  ether.  Fliickiger  prefers  to  exhaust  elate- 
rium with  chloroform,  and  add  to  the  percolate 
ether,  which  precipitates  elaterin.  The  pre- 
cipitate may  be  dissolved  in  chloroform  and  re- 
crystallized.  This  process  was  adopted  by  the 
Br.  Pharm.  1885. 

Properties. — It  is  in  "  minute,  white,  hex- 
agonal scales  or  prismatic  crystals;  without 
odor,  and  having  a  slightly  acrid,  bitter  taste; 
permanent  in  the  air,  and  containing  no  water 
of  crystallization.  Insoluble  in  water;  soluble 
in  262  parts  of  alcohol,  318  parts  of  ether,  22 
parts  of  chloroform,  272  parts  of  benzene,  and 
200  parts  of  amyl  alcohol  at  25°  C.  (77°  F.) ; 
soluble  in  75  parts  of  alcohol  at  60°  C. 
(140°  F.).  When  heated  to  190°  C.  (374°  F.) 
it  turns  yellow,  and  at  216°  C.  (420.8°  F.)  it 
melts,  forming  a  yellowish-brown  liquid.  On 
ignition,  it  is  consumed  without  leaving  any 
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residue.  Its  solutions  are  neutral  to  litmus 
paper.  Sulphuric  acid  colors  it  yellow,  the 
color  changing  gradually  to  scarlet.  Sulphuric 
acid  containing  a  trace  of  ammonium  vanadate 
produces  a  blue  color,  changing  to  green  and 
then  to  brown.  Sulphuric  acid  containing  a 
drop  of  formaldehyde  gives  a  brown  color. 
Sulphuric  acid  containing  a  trace  of  potassium 
dichromate  produces  an  olive-green  color, 
gradually  turning  darker.  If  a  crystal  of 
Elaterin  be  added  to  a  little  hydrochloric  acid, 
and  this  evaporated  to  dryness,  the  residue 
washed  with  hot  water,  and  afterwards  treated 
with  sulphuric  acid,  a  brownish-red  (amaranth) 
color  will  be  produced.  An  alcoholic  solution 
of  Elaterin  should  not  be  precipitated  by  tannic 
acid  T.S.,  mercuric  chloride  T.S.,  or  platinic 
chloride  T.S.  (absence  of,  and  difference  from 
alkaloids)."  U.  S.  "With  melted  phenol  it 
yields  a  solution  which,  on  the  addition  of  sul- 
phuric acid,  acquires  a  crimson  color,  rapidly 
changing  to  scarlet."  Br.  Ernst  Johannson 
(In.  Dis.,  Dorpat,  1884)  gives  the  following 
reactions  for  elaterin  besides  those  mentioned 
in  the  Pharmacopoeia.  In  all  of  them  elaterin 
is  held  in  alcoholic  solution.  Froehde's  rea- 
gent gives  a  green  color  passing  into  brown 
which  fades  away.  Vanadinsulphuric  acid 
Avith  the  fortieth  of  a  milligramme  produced  a 
splendid  blue  color  passing  into  a  clear  green, 
finally  into  reddish  brown.  After  mixing  with 
selenic  acid  and  an  addition  of  sulphuric  acid, 
in  a  few  minutes  a  red-brown  color  develops, 
which  is  not  so  deep  as  that  which  is  produced 
by  sulphuric  acid.  Kohler's  reaction  is  pro- 
duced by  dissolving  elaterin  in  a  few  drops  of 
concentrated  hydrochloric  acid,  evaporating  the 
acid  in  a  water  bath,  washing  the  white,  amor- 
phous residue  with  boiling  water,  and  adding 
some  concentrated  sulphuric  acid,  when  an 
amaranth-red  color  develops.  By  means  of 
these  reactions  Johannson  has  been  able  to  find 
elaterin  in  large  quantities  in  the  faeces  of 
animals  poisoned  by  it,  but  no  trace  in  the 
blood  or  urine  or  any  part  of  the  organism. 

Morries  obtained  26  per  cent,  from  the  best 
British  elaterium,  15  per  cent,  from  the  worst, 
and  only  5  or  6  per  cent,  from  the  French, 
while  a  portion  procured  according  to  the  direc- 
tions of  the  London  College  yielded  to  Hennell 
upwards  of  40  per  cent.  The  Br.  Pharma- 
copoeia directs  that  the  proportion  of  elaterin 
should  not  be  less  than  20  per  cent.  Experi- 
ments by  John  Williams  satisfactorily  prove 
that  the  fruit,  exhausted  of  the  free  juice  from 
which  elaterium  is  obtained,  contains  very  little 
if  any  elaterin,  certainly  not  enough  to  com- 
pensate for  the  cost  of  its  extraction.  (Chem. 
News,  1860,  p.  124.) 

Uses. — Elaterin  represents  all  the  activities 
of  elaterium;  to  which  it  is  preferable  on  ac- 
count of  the  greater  uniformity  of  its  effects. 

Dose,  one-twentieth  to  one-tenth  of  a  grain 
(0.003  to  0.006  Gm.). 

Off.  Prep. — Pulvis  Elaterini  Compositus,  Br.; 
Trituratio  Elaterini,  U.  8. 


ELATERIUM.  Br. 

ELATERIUM 

(el-a-te'ri-um) 

"A  sediment  from  the  juice  of  the  fruit  of 
Ecballium  Elaterium,  A.  Richard."  Br. 

Extractum  Elaterii ;  Elaterium,  Elaterion,  Fr. ; 
Elaterium,  G. ;  Elaterio,  It.,  Sp. 

Ecballium  Elaterium  (L.),  A.  Rich. — Momor- 
dica  Elaterium,  Willd.,  Sp.  Plant,  iv.  605; 
Woodv.,  Med.  Bot.,  192,  t.  72.— Ecbalium 
agreste,  Richard ;  Lindley,  Med.  and  (Econ.  Bot., 
95. — Ecbalium  officinale,  Nees. — The  wUd  or 
squirting  cucumber  is  a  perennial  plant,  with  a 
large  fleshy  root,  from  which  rise  several  round, 
thick,  rough  stems,  branching  and  trailing  like 
the  common  cucumber,  but  without  tendrils. 
The  leaves  are  petiolate,  large,  rough,  irreg- 
ularly cordate,  and  of  a  grayish-green  color. 
The  flowers  are  yellow,  and  proceed  from  the 
axils  of  the  leaves.  The  fruit  has  the  shape 
of  a  small  oval  cucumber,  about  an  inch  and  a 
half  long,  an  inch  thick,  of  a  greenish  or 
grayish  color,  and  covered  with  stiff  hairs  or 
prickles.  When  fully  ripe,  it  separates  from 
the  peduncle,  and  throws  out  its  juice  and 
seeds  with  considerable  force  through  an 
opening  at  the  base,  where  it  was  attached  to 
the  footstalk.  The  name  of  squirting  cucumber 
was  derived  from  this  circumstance,  and  the 
scientific  and  official  title  is  supposed  to  have 
had  a  similar  origin,  though  some  authors  main- 
tain that  the  term  elaterium  was  applied  to  the 
drug  rather  from  the  mode  of  its  operation 
upon  the  bowels  than  from  the  projectile 
property  of  the  fruit.1 

Preparation. — This  species  of  Ecballium  is 
a  native  of  the  south  of  Europe,  and  is  culti- 
vated in  Great  Britain,  where,  however,  it 
perishes  in  the  winter.  Elaterium  is  the  sub- 
stance spontaneously  deposited  by  the  juice  of 
the  fruit,  when  separated  and  allowed  to  stand. 
From  the  experiments  of  Clutterbuck,  it  has 
been  supposed  that  only  the  free  juice  about 
the  seeds,  which  is  obtained  without  expression, 
affords  the  product.  The  substance  of  the 
fruit  itself,  the  seeds,  as  well  as  other  parts 
of  the  plant,  have  been  thought  to  be  nearly 
or  quite  inert.  From  the  statements  made  by 
Bell  (see  note,  next  page),  these  opinions  must 
probably  be  somewhat  modified ;  but  there  is  no 
doubt  that  strong  expression  injures  the  pro- 
duct. When  the  fruit  is  sliced  and  placed  upon 
a  sieve,  a  perfectly  limpid  and  colorless  juice 
flows  out,  which  soon  becomes  turbid,  and  in 
the  course  of  a  few  hours  begins  to  deposit  a 
sediment.  This,  when  collected  and  carefully 
dried,  is  very  light  and  pulverulent,  of  a  yel- 
lowish-white color,  slightly  tinged  with  green. 
It  is  the  genuine  elaterium,  and  was  found  by 
Clutterbuck  to  purge  violently  in  the  dose  of 

1  From  the  Greek  i\avvu,  I  drive,  or  e\arrjp,  driver. 
The  word  elaterium  was  used  by  Hippocrates  to  sig- 
nify any  active  purge.  Dioscorides  applied  it  to  the 
medicine  of  which  we  are  treating. 
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one-eighth  of  a  grain.  But  the  quantity  con- 
tained in  the  fruit  is  very  small.  Clutterbuck 
obtained  only  six  grains  from  forty  cucumbers. 
Commercial  elaterium  is  often  a  weaker  medi- 
cine, owing  in  part,  perhaps,  to  adulteration, 
but  much  more  to  the  mode  in  which  it  is  pre- 
pared. In  order  to  increase  the  product,  the 
juice  of  the  fruit  is  often  expressed  with  great 
force,  and  there  is  reason  to  believe  that  it 
is  sometimes  evaporated  so  as  to  form  an  ex- 
tract, instead  of  being  allowed  to  deposit  the 
active  matter.  The  French  elaterium  is  pre- 
pared by  expressing  the  juice,  clarifying  it  by 
rest  and  filtration,  and  then  evaporating  to  a 
suitable  consistence.  As  the  liquid  remaining 
after  the  deposition  of  the  sediment  is  com- 
paratively inert,  it  will  be  perceived  that  the 
preparation  of  the  French  Codex  must  be  rela- 
tivclv  feeble.  The  following  are  the  directions 
of  the  British  Pharm.  (1885):  "Cut  the  fruit 
lengthwise,  and  lightly  press  out  the  juice. 
Strain  it  through  a  hair  sieve,  and  set  aside  to 
deposit.  Carefully  pour  off  the  supernatant 
liquor;  pour  the  sediment  on  a  linen  filter,  and 
dry  it  on  porous  tiles,  in  a  warm  place.  The 
decanted  fluid  may  deposit  a  second  portion  of 
sediment,  which  can  be  dried  in  the  same  way." 
The  latter  portion  deposited  is  of  a  lighter 
color.  (Pereira.)  The  slight  pressure  directed 
is  necessary  for  the  separation  of  the  juice 
from  the  somewhat  immature  fruit  employed. 
The  perfectly  ripe  fruit  is  not  used,  as,  in 
consequence  of  its  disposition  to  part  with  its 
contents,  it  cannot  be  carried  to  market.  In  the 
British  Pharmacopeia,  the  former  name  of 
Extract um  Elatcrii  of  the  London  College  has 
been  very  properly  abandoned,  as  the  prepara- 
tion is  in  no  correct  sense  of  the  word  an  ex- 
tract. Elaterium  is  brought  chiefly  from  Eng- 
land, but  it  is  probable  that  a  portion  of  the 
elaterium  of  which  Pereira  speaks  as  coming 
from  Malta  reaches  our  market  also.1 

1The  following  notice  of  the  cultivation  of  the 
elaterium  plant  and  the  preparation  of  the  drug  at 
Mitcham,  in  Surrey,  England,  condensed  from  a  paper 
by  Jacob  Bell  in  the  P.  J.,  for  October,  1850,  may  have 
some  interest  for  the  American  reader.  The  seeds 
are  sown  in  March,  and  the  seedlings  planted  in 
June.  In  luxuriant  plants  the  stem  sometimes  ac- 
quires an  extraordinary  breadth.  In  one  instance, 
though  not  thicker  than  the  forefinger  where  it  issued 
from  the  earth,  it  was  in  its  broadest  part  four  inches 
wide  and  half  an  inch  thick.  A  wet  season  inter- 
feres with  the  productiveness  of  the  plant.  At  the 
spontaneous  separation  of  the  fruit,  it  throws  out 
its  juice  sometimes  to  the  distance  of  twenty  yards ; 
and  hazard  of  Injury  to  the  eyes  is  incurred  by  walk- 
ing among  the  plants  at  their  period  of  maturity.  A 
bushel  of  the  fruit  weighs  40  pounds,  and  the  price 
varies  from  7  to  10  shillings  sterling.  In  the  manu- 
facture of  elaterium,  which  begins  early  in  Septem- 
ber, the  fruit,  having  been  washed,  if  necessary,  to 
cleanse  it  from  earthy  matters,  is  sliced  longitudi- 
nally into  halves,  and  then  submitted  to  expression, 
wrapped  in  a  hempen  cloth.  In  a  common  screw  press. 
Considerable  force  is  used  in  the  expression.  The 
juice  is  then  strained  through  hair,  cypress,  or  wire 
sieves,  and  set  aside  for  deposition.  The  deposit 
usually  takes  place  in  three  or  four  hours.  When 
this  part  of  the  process  is  completed,  the  supernatant 
liquor  is  carefully  poured  off,  the  deposit  is  placed  on 
calico  cloths  resting  on  hair  sieves,  and  allowed  to 
drain  for  about  twelve  hours,  after  which  it  is  re- 
moved by  a  knife,  spread  over  small  cloths,  and  dried 
on  canvas  frames  in  the  drying-stove.  About  half  an 
ounce  of  fine  elaterium  is  obtained  from  a  bushel  of 


Properties — The  best  elaterium  is  in  thin 
flat  or  slightly  curled  cakes  or  fragments,  often 
bearing  the  impression  of  the  muslin  upon 
which  it  was  dried,  of  a  greenish-gray  color 
becoming  yellowish  by  exposure,  of  a  feeble 
odor,  and  a  bitter,  somewhat  acrid  taste.  It  is 
pulverulent  and  inflammable,  and  so  light  that 
it  floats  when  thrown  upon  water.  When  of 
inferior  quality,  it  is  sometimes  dark-colored, 
much  curled,  and  rather  hard,  breaking  with 
difficulty,  or  presenting  a  resinous  fracture. 
"In  light,  friable,  flat  or  slightly  curved, 
opaque  cakes,  about  one-tenth  of  an  inch  (two 
and  a  half  millimetres)  thick;  pale  green, 
grayish  green,  or  yellowish  gray  in  color;  frac- 
ture finely  granular;  odor  faint,  tea-like;  taste 
Litter  and  acrid.  It  should  not  give  the  char- 
acteristic reactions  with  the  tests  for  carbonates 
or  for  starch,  and  should  yield  half  its  weight 
to  boiling  alcohol  (90  per  cent.).  When  ex- 
hausted with  chloroform,  the  solution  evap- 
orated, the  residue  washed  with  ether,  and  the 
process  of  solution,  evaporation,  and  washing 
repeated,  Elaterium  should  yield  26  per  cent., 
or  not  less  than  20  per  cent.,  of  Elaterin."  Br.2 
The  Maltese  (hiterium  is  in  larger  pieces,  of  a 
pale  color,  sometimes  without  the  least  tinge  of 
green,  destitute  of  odor,  soft,  and  friable,  and 
not  infrequently  gives  evidence  of  having  been 
mixed  with  chalk  or  starch.  It  sinks  in  water, 
and  usually  contains  so  little  elaterin  that  it 
should  he  employed  only  as  a  source  of  that 
principle.     In    the    analyses  of   T.   A.   Elwood, 

fruit.  Some  obtain  more,  but  the  product  is  Inferior, 
in  consequence  of  the  use  of  too  much  force  in  the 
expression.  Good  elaterium  has  a  pale  pea-green 
tint  ;  that  of  Inferior  quality  is  of  a  duller  hue.  The 
Juice  expelled  in  bursting  is  said  to  undergo  very 
little  change  I"  the  sir,  while  t hat  expressed  from  the 
ripe  fruit  immediately  afterward*  becomes  milky,  and 
deposits  elaterium.  The  recently  burst  fruit,  there- 
fore, is  nearly  if  not  quite  as  good  for  the  prepara- 
tion of  the  drug  as  that  collected  before  perfect 
maturity.  For  a  paper  on  the  cultivation  of  the 
elaterium  plant  at  llitchin.  Herts,  England,  see  A.  J. 
P .,  I860,  p.  103 ;  at  Market  Deeping,  P.  J.,  Sept. 
1881,  p.  289. 

•H,  W.  Jones  and  F.  Ransom  detail  an  improved 
method  of  assaying  elaterium  in  the  Year-Book  of 
Pharmacy,  1888,  p.  442  ;  it  is  as  follows:  "  Macerate 
1  gramme  of  finely  powdered  elaterium  with  chloro- 
form in  a  covered  dish  for  a  few  hours,  then  transfer 
to  a  minature  glass  percolator  (e.g.,  the  barrel  of  a 
small  glass  svringe)  plugged  with  cotton,  and  wash 
with  chloroform,  allowing  about  10  Cc.  to  pass 
through  the  marc  after  the  menstruum  has  begun 
to  pass  in  a  colorless  condition.  Place  the 
percolate  in  a  small  dish,  and  evaporate  off 
the  chloroform  at  a  gentle  heat.  Treat  the  residue 
with  a  small  quantity  of  pure,  absolute  ether,  and 
transfer  to  a  small  percolator  or  funnel,  plugged  with 
cotton.  Wash  with  pure  ether  until  at  least  10  Cc. 
have  passed  through  colorless,  and  reserve  the  ethe- 
real washings.  Kedissolve  the  elaterin,  so  obtained, 
by  passing  chloroform  through  it  while  still  in  the 
funnel  or  percolator,  and  evaporate  the  chloroformic 
solution  once  more  to  dryness  in  a  small  dish.  Treat 
the  residue  so  obtained  with  ether,  exactly  as  before. 
Allow  the  united  ethereal  washings  to  evaporate  spon- 
taneously until  the  bulk  is  reduced  to  about  3  Cc. 
Transfer  this  liquid  to  a  small  cylinder  (e.g.,  a  10 
Cc.  measure),  and  allow  the  separated  elaterin  to 
deposit.  Carefully  decant  the  colored  supernatant 
liquid,  add  4  Cc.  of  pure  ether  to  the  residue,  and 
again  decant  after  deposition  has  taken  place.  Fi- 
nallv  dissolve  the  elaterin  in  the  cylinder  with  the  aid 
of  chloroform,  and  wash  out  the  larger  amount  pre- 
viously collected  in  the  funnel  with  the  same  solvent. 
Unite  the  chloroformic  solutions,  evaporate  in  a 
tared  dish,  dry  on  a  water-bath,  and  weigh." 
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the  average  yield  of  English  elaterium  was 
21.5  per  cent.,  of  Maltese  elaterium  15.3  per 
cent.  (P.  J.,  Nov.  1891.) 

Clutterbuck  first  observed  that  the  activity  of 
elaterium  resided  in  the  portion  of  it  soluble 
in  alcohol  and  not  in  water.  This  fact  was 
afterwards  confirmed  by  Paris,  who  found  that 
the  alcoholic  extract,  treated  with  boiling  dis- 
tilled water,  and  afterwards  dried,  had  the 
property  of  purging  in  minute  doses,  while  the 
remaining  portion  of  the  elaterium  was  inactive. 
The  subsequent  experiments  of  Hennell  of 
London,  and  Morries  of  Edinburgh,  which 
were  nearly  simultaneous,  demonstrated  the 
existence  of  a  crystallizable  matter  in  elaterium 
which  is  the  active  principle,  and  has  been 
named  elaterin.  (See  Elaterinum.)  According 
to  Hennell,  100  parts  of  elaterium  contain  44 
of  elaterin,  17  of  a  green  resin  {chlorophyll) ; 
6  of  starch,  27  of  lignin,  and  6  of  saline 
matters.  The  alcoholic  extract  which  Paris 
called  elatin  is  probably  a  mixture  of  elaterin 
and  the  green  resin  or  chlorophyll.  Walz 
(1859)  found  in  the  juice  of  the  fruits  and 
herb  of  Ecb  allium,  as  well  as  in  that  of  Cucumis 
prophetarum,  L.,  a  second  crystallizable  bitter 
principle,  prophetin,  and  the  amorphous  sub- 
stances ecballin  or  elateric  acid,  hydro-elaterin, 
and  elateride,  all  of  which  require  further  ex- 
amination. 

Choice  of  Elaterium. — The  inequality  of 
elaterium  depends  probably  more  on  diversities 
in  the  mode  of  preparation  than  on  adultera- 
tion. Sometimes,  however,  it  is  greatly  sophis- 
ticated, and  large  quantities  are  said  to  have 
been  imported  into  this  country  consisting 
mainly  of  chalk  colored  green  artificially.  (B. 
Canavan,  iV.  T.  J.  Pharm.,  iii.)  It  should  pos- 
sess the  sensible  properties  above  indicated  as 
characterizing  good  elaterium,  should  not 
effervesce  with  acids,  and  should  yield  from 
one-sixth  to  one-fourth  of  elaterin.  (See 
Elaterinum.) 

Uses. — Elaterium  is  a  powerful  hydragogue 
cathartic,  and  in  a  large  dose  generally  excites 
nausea  and  vomiting.  If  too  freely  admin- 
istered, it  operates  with  great  violence  upon 
both  the  stomach  and  bowels,  producing  inflam- 
mation of  these  organs,  which  has  in  some  in- 
stances eventuated  fatally.  It  also  increases 
the  flow  of  urine.  The  fruit  was  employed  by 
the  ancients,  and  is  recommended  in  the  writ- 
ings of  Dioscorides  as  a  remedy  in  mania  and 
melancholy.  Sydenham  and  his  contemporaries 
considered  elaterium  highly  useful  in  dropsy, 
but,  in  consequence  of  some  fatal  results  from 
its  incautious  employment,  it  fell  into  dis- 
repute, and  was  generally  neglected  till  again 
brought  into  notice  by  Ferriar.  It  is  now  con- 
sidered one  of  the  most  efficient  hydragogue 
cathartics  in  the  treatment  of  dropsy.  The  full 
dose  of  commercial  elaterium  as  formerly  found 
in  commerce  was  often  from  one  to  two  grains 
(0.065  to  0.13  Gm.),  but,  as  the  quality  has 
greatly  improved,  this  dose  might  now  be  much 
too  large,  and  the  best  plan  is  to  give  it  in  the 
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dose  of  one-sixth  to  one-fourth  of  a  grain  (0.010 
to  0.016  Gm.),  repeated  every  hour  till  it 
operates,  and  increased  if  necessary.  It  should 
be  observed  that  these  doses  are  inapplicable 
to  the  very  old  and  feeble  and  those  prostrated 
by  disease.  Two-fifths  of  a  grain  (0.025  Gm.) 
proved  fatal  by  purging  in  an  ill  and  feeble 
lady  of  70  years.  (A.  J.  P.,  1868,  p.  373.) 
The  dose  of  Clutterbuck's  elaterium  is  the 
eighth  of  a  grain  (0.008  Gm.),  that  of  elaterin 
is  from  the  twentieth  to  the  fifteenth  of  a 
grain  (0.003  to  0.004  Gm.).  One  grain  may 
be  dissolved  in  a  fluidounce  of  alcohol  with  four 
drops  of  nitric  acid,  and  from  25  to  30  minims 
(1.6  to  1.8  Cc.)  may  be  given  diluted  with 
water,  but  the  granule  affords  a  preferable 
method. 

Dose,  one-tenth  to  one-half  a  grain  (0.006 
to  0.032  Gm.). 

ELIXIR  ADJUVANS.  U.  S. 

ADJUVANT  ELIXIR 

(el-ix'ir  ad'ju-vans) 

Elixir  adjuvant,  Fr. ;  Gewurzhaftes  Lakritzenelixir, 
G. 

*  "  Fluidextract  of  Glycyrrhiza,  one  hundred 
and  twenty  cubic  centimeters  [or  4  fluidounces, 
28  minims]  ;  Aromatic  Elixir,  eight  hundred  and 
eighty  cubic  centimeters  [or  29  fluidounces,  363 
minims],  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6J  fluidrachms]. 
Mix,  and  filter  if  necessary."    U.  S. 

Uses. — This  elixir  is  used  as  a  vehicle  for  the 
administration  of  various  medicinal  prepara- 
tions; it  was  introduced  into  the  U.  S.  Pharma- 
copoeia (8th  Rev.)  mainly  to  furnish  an  alter- 
native elixir  to  aromatic  elixir  which  is  simi- 
larly used.  The  presence  of  the  glycyrrhiza 
aids  in  disguising  or  obtunding  the  taste  of 
bitter  or  disagreeable  substances. 

ELIXIR  AROMATICUM.  U.  S. 

AROMATIC  ELIXIR  [Simple  Elixir] 
(el-ix'ir  ar-Q-inat'i-cum) 

Elixir  aromatique,  Fr.;  Aromatiscnes  Elixir,  G. 

*  "  Compound  Spirit  of  Orange,  twelve  cubic 
centimeters  [or  195  minims] ;  Syrup,  three 
hundred  and  seventy-five  cubic  centimeters  [or  12 
fluidounces,  326  minims] ;  Purified  Talc,  thirty 
grammes  [or  1  ounce  av.,  25  grains] ;  Alcohol, 
Distilled  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6|  fluidrachms].  To  the  Compound 
Spirit  of  Orange  add  enough  Alcohol  to  make 
two  hundred  and  fifty  cubic  centimeters  [or  8 
fluidounces,  218  minims] .  To  this  solution,  add 
the  Syrup  in  several  portions,  agitating  after 
each  addition,  and  afterwards  add,  in  the  same 
manner,  three  hundred  and  seventy-five  cubic 
centimeters  [or  12  fluidounces,  326  minims]  of 
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Distilled  Water.  Mix  the  Purified  Talc  inti- 
mately with  the  liquid,  and  then  filter  through  a 
wetted  filter,  returning  the  first  portions  of  the 
filtrate  until  a  transparent  liquid  is  obtained. 
Lastly,  wash  the  filter  with  a  mixture  of  one 
volume  of  Alcohol  and  three  volumes  of  Dis- 
tilled Water,  until  the  product  measures  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms]."  U.  S. 

This  official  preparation  takes  the  place  of 
the  former  elixir  of  orange,  and  by  many  is 
regarded  as  more  agreeable.  Its  introduction 
grew  out  of  the  necessity  for  some  official 
action  which  would  enable  pharmacists  readily 
to  furnish  elixirs  when  called  for  by  an  ex- 
temporaneous or  speedy  process.  The  aromatic 
elixir  is,  of  course,  merely  a  base  or  vehicle, 
and  in  many  cases  the  medicinal  substance  may 
be  simply  dissolved  in  the  elixir.  Jt  may  be 
necessary  to  add  some  insoluble,  inert  powder, 
like  precipitated  chalk,  magnesium  carbonate, 
etc.,  to  the  liquid  before  filtering,  in  order  to 
obtain  a  perfectly  transparent  elixir,  and  it  is 
customary  in  many  parts  of  the  country  to  color 
the  preparation  with  cochineal  or  caramel. 

Off.  Prep. — Elixir  Adjuvans,  U.  8.;  Elixir 
Ferri.  Quinina  et  Strychnine  Phosphatum,  U.  B.j 
Liquor  Ferri  et  Ammonii  Acetatis,  U.  8. 

ELIXIR  FERRI,  QUININ/E  ET  STRYCH- 
NINE PHOSPHATUM.  U.  S. 

ELIXIR  OF  IRON,  QUININE  AND 
STRYCHNINE  PHOSPHATES 

(gl-lx'jr    fer'ri    quj-ni'n.T    et    strj-ch-ni'nae 
phos-phl'tum  | 

Elixir  des  Phosphates  de  For,  dp  Quinine  et  de 
Strychnine,  Ft::  Klixir  von  phosphorsauren  Elsen, 
Cbinin  und  Strychnin,  G. 

*  "  Soluble  Ferric  Phosphate,  seventeen  and 
one-half  grammes  [or  270  grains]  ;  Quinine, 
eight  and  seventy-five  hundredths  grammes  [or 
135  grains];  Strychnine,  two  hundred  and 
seventy-five  milligrammes  [or  4£  grains] ;  Phos- 
phoric Acid,  two  cubic  centimeters  [or  32 
minims]  ;  Ammonium  Carbonate,  in  translucent 
pieces,  nine  grammes  [or  139  grains]  ;  Alco- 
hol, sixty  cubic  centimeters  [or  2  fluidounces, 
14  minims] ;  Acetic  Acid,  twenty-eight  and 
sixty- five  hundredths  grammes  [or  1  ounce  av., 
5  grains]  ;  Ammonia  Water,  Distilled  Water, 
Aromatic  Elixir,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Dissolve  the  Qui- 
nine and  Strychnine  in  the  Alcohol,  then  add 
the  Phosphoric  Acid  and  three  hundred  and 
fifty  cubic  centimeters  [or  11  fluidounces,  401 
minims]  of  Aromatic  Elixir.  Add  the  Acetic 
Acid  to  the  Ammonium  Carbonate,  contained  in 
a  suitable  vessel,  and  when  solution  is  com- 
plete, neutralize  with  Ammonia  Water  and  add 
enough  Distilled  Water  to  make  the  product 
measure  fifty  cubic  centimeters  [or  1  fluid- 
ounce,  331  minims].     Mix  the  solution  of  Am- 


monium Acetate  with  the  solution  of  the  alka- 
loids, and  add  enough  Aromatic  Elixir  to  make 
the  liquid  measure  eight  hundred  and  eighty 
cubic  centimeters  [or  29  fluidounces,  363 
minims].  Dissolve  the  Ferric  Phosphate  in 
thirty  cubic  centimeters  [or  1  fluidounce,  7 
minims]  of  Distilled  Water,  by  the  aid  of  a 
gentle  heat,  and  if  the  solution  be  acid  to  lit- 
mus paper,  neutralize  exactly  with  Ammonia 
Water,  and  add  enough  Aromatic  Elixir  to  make 
the  product  measure  one  hundred  and  twenty 
cubic  centimeters  [or  4  fluidounces,  28  minims]. 
Finally,  mix  the  two  solutions  and  filter  if 
necessary."  U.  S. 

This  elixir  was  introduced  into  the  U.  S.  Phar- 
macopoeia (8th  Rev.)  because  it  is  largely  used 
and  deserved  this  recognition.  The  process  is 
essentially  that  recommended  by  Caspari;  the 
ferric  phosphate  and  the  alkaloids  can  be  re- 
tained in  solution  in  the  elixir  with  the  aid  of 
an  excess  of  phosphoric  acid,  but  this  makes 
the  elixir  unpleasantly  acid  to  the  taste;  am- 
monium acetate  is  used  to  retain  the  ferric 
phosphate  in  solution  with  the  other  ingredients 
and  to  make  a  finished  elixir  which  can  be 
mixed  with  aqueous  solutions  without  produc- 
ing turbidity,  and  remain  clear  at  low  temper- 
atures. This  elixir  should  be  preserved  in 
amber-colored  bottles  protected  from  the  light, 
otherwise  the  pale  greenish  color  which  it  has 
when  first  made  will  disappear  and  be  replaced 
by  a  brownish  tint  followed  often  by  pre- 
cipitation. 

Dose,  one  to  two  fluidrachms  (3.75  to  7.5  Cc). 

ELIXIRIA. 

ELIXIRS 

(el-jx-Ir'I-a) 

Cordials;   Elixirs,   Fr. ;   Kllxire,   G. 

Elixirs  as  they  are  known  in  modern  Amer- 
ican pharmacy  are  aromatic,  sweetened,  spirit- 
uous preparations,  containing  small  quantities 
of  active  medicinal  substances.  They  differ 
greatly  from  the  liquids  formerly  termed 
elixirs,  from  the  fact  that  the  first  object 
Bought  for  in  the  modern  elixir  is  an  agreeable 
taste,  and  usually  this  is  attained  only  by  such 
sacrifices  as  to  render  the  effect  of  the  medicine 
almost  nil,  while  the  principal  activity  is  due 
to  the  alcohol,  which  has  proved  in  many  cases 
very  injurious.  These  considerations  have 
prevented  an  extensive  official  recognition  of 
elixirs,  and  the  U.  S.  Pharm.  1890  recognized 
but  two,  one  of  which,  the  Aromatic  Elixir, 
has  been  introduced  merely  as  a  vehicle. 
In  the  U.  S.  P.  (8th  Rev.)  two  elixirs  were 
introduced,  Adjuvant  Elixir  and  Elixir  of  Iron, 
Quinine  and  Strychnine  Phosphates. 

Owing  to  their  extensive  use  by  practitioners 
all  over  our  country,  it  became  necessary  to 
notice  some  of  the  most  important  in  this  com- 
mentary, and  in  the  15th  edition  of  the  Dis- 
pensatory  a   number   of   formulas   for   elixirs 
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were  inserted  in  Part  I.  Elixir  of  Orange, 
official  in  the  U.  S.  Pharm.  1880,  may  be  made 
by  the  formula  in  the  foot-note.1 

EMPLASTRA. 

PLASTERS 

(em-plas'tra) 

Empiatres,  Fr. ;  Tflaster,  G.  Empiastri,  It.;  Em- 
plastos,    Sp. 

Plasters  are  solid  compounds  intended  for  ex- 
ternal application,  adhesive  at  the  temperature 
of  the  human  body,  and  of  such  a  consistence  as 
to  render  the  aid  of  heat  necessary  in  spread- 
ing them.  Spread  plasters  having  rubber  in 
their  composition  are  most  largely  used;  they 
are  usually  perforated.  Some  plasters  have  as 
their  basis  a  compound  of  olive  oil  and  litharge, 
constituting  the  Emplastrum  Plumbi  of  the 
Pharmacopoeias.  Others  owe  their  consistence 
and  adhesiveness  to  resinous  substances,  or  to 
a  mixture  of  these  with  wax  and  fats. 

In  the  preparation  of  the  plasters,  care  is  req- 
uisite that  the  heat  employed  be  not  sufficiently 
elevated  to  produce  decomposition,  nor  so  long 
continued  as  to  drive  off  any  volatile  ingredient 
upon  which  the  virtues  of  the  preparation  may 
in  any  degree  depend.  After  having  been  pre- 
pared, they  are  usually  shaped  into  cylindrical 
rolls,  and  wrapped  in  paper  to  exclude  the  air. 
Plasters  should  be  firm  at  ordinary  tempera- 
tures, should  spread  easily  when  heated,  and, 
after  being  spread,  should  remain  soft,  pliable, 
and  adhesive,  without  melting,  at  the  heat  of 
the  human  body.  When  long  kept,  they  are  apt 
to  change  color  and  to  become  hard  and  brittle, 
and,  as  this  alteration  is  most  observable  upon 
their  surface,  it  must  depend  chiefly  upon  the 
action  of  the  air,  which  should  therefore  be  ex- 
cluded as  much  as  possible.  The  defect  may 
usually  be  remedied  by  melting  the  plaster  with 
a  moderate  heat  and  adding  a  sufficient  quantity 
of  oil  to  give  it  the  due  consistence. 

Plasters  are  prepared  for  use  by  spreading 
them  upon  leather,  linen,  or  muslin,  according 
to  the  particular  purposes  they  are  intended  to 
answer.  Leather  is  most  convenient  when  the 
application  is  made  to  the  sound  skin,  linen  or 
muslin  when  the  plaster  is  used  as  a  dressing 
to  ulcerated  or  abraded  surfaces,  or  with  the 
view  of  bringing  and  retaining  together  the  sides 


1  Elixir  Aurantii.  U.  S.  1880.  Elixir  of  Orange. 
Simple  Elixir. — "  Oil  of  Orange  Peel,  one  part  [or 
two  and  a  half  fluidrachms]  ;  Cotton,  tiro  parts  [or 
half  an  ounce  av.]  :  Sugar,  in  coarse  powder,  one  hun- 
dred parts  [or  twenty-five  ounces  av.]  ;  Alcohol, 
Water,  each,  a  sufficient  quantity,  to  make  three  hun- 
dred parts  [or  about  four  pints].  Mix  Alcohol  and 
Water  in  the  proportion  of  one  part  [or  one  pint]  of 
Alcohol  to  three  parts  [or  two  and  a  half  pints]  of 
Water.  Add  the  Oil  of  Orange  to  the  Cotton,  in 
small  portions  at  a  time,  distributing  it  thoroughly 
by  picking  the  Cotton  apart  after  each  addition ; 
then  pack  tightly  in  a  conical  percolator,  and  gradu- 
ally pour  on  the  mixture  of  Alcohol  and  Water,  until 
two  hundred  parts  [or  three  and  one-fourth  pints]  of 
filtered  liquid  are  obtained.  In  this  liquid  dissolve 
the  Sugar  by  agitation,  without  heat,  and  strain." 
U.    8.    1880. 


of  wounds.  The  leather  usually  preferred  is 
white  sheepskin,  or  the  kind  known  commer- 
cially as  "  hemlock  splits."  A  margin  about 
one-fourth  or  half  an  inch  broad  should  usually 
be  left  uncovered,  in  order  to  facilitate  the  re- 
moval of  the  plaster,  and  to  prevent  the  cloth- 
ing in  contact  with  its  edges  from  being  soiled. 
An  accurate  outline  may  be  obtained  by  pasting 
upon  the  leather  a  piece  of  paper  so  cut  as  to 
leave  in  the  centre  a  vacant  space  of  the  re- 
quired dimensions,  and  removing  the  paper  when 
no  longer  needed.  The  same  object  may  often  be 
accomplished  by  employing  two  narrow  rulers  of 
sheet  tin  graduated  in  inches,  and  so  shaped  that 
each  of  them  may  form  two  sides  of  a  rec- 
tangle. These  may  be  applied  in  such  a  manner 
as  to  enclose  within  them  any  given  rectangular 
space,  and  may  be  fixed  by  weights  upon  the 
leather,  or  preferably  adjusted  by  set  screws, 
while  the  plaster  is  spread.  For  any  other 
shape,  as  in  the  instance  of  plasters  for  the 
breast,  pieces  of  tin  may  be  employed  having 
a  space  within,  corresponding  to  the  required 
outline.  The  spreading  of  the  plaster  is  most 
conveniently  accomplished  by  the  use  of  a  spat- 
ula or  plaster  iron.  This  may  be  heated  by 
means  of  a  spirit  lamp.  Care  must  be  taken 
that  the  instrument  be  not  so  hot  as  to  dis- 
color or  decompose  the  plaster,  and  special  care 
is  requisite  in  the  case  of  those  plasters  which 
contain  a  volatile  ingredient.  A  sufficient  por- 
tion of  the  plaster  should  first  be  melted  by 
the  heated  instrument,  and,  having  been  re- 
ceived on  a  piece  of  coarse  stiff  paper,  or  in  a 
shallow  tin  tray  open  on  one  side,  should,  when 
nearly  cool,  be  transferred  to  the  leather,  and 
applied  quickly  and  evenly  over  its  surface.  By 
this  plan  the  melted  plaster  is  prevented  from 
penetrating  the  leather,  as  it  is  apt  to  do  when 
applied  too  hot.  Before  removing  the  paper 
from  the  edge  of  the  plaster,  if  this  has  become 
so  hard  as  to  crack,  the  iron  should  be  drawn 
over  the  line  of  junction.  When  linen  or 
muslin  is  used,  and  the  dimensions  of  the  por- 
tion to  be  spread  are  large,  as  is  often  the  case 
with  adhesive  plaster,  the  best  plan  is  to  pass 
the  cloth  "  on  which  the  plaster  has  been  laid 
through  a  machine  formed  of  a  spatula  fixed 
by  screws  at  a  proper  distance  from  a  plate 
of  polished  steel.''  A  machine  for  spreading 
plasters  is  described  by  M.  Herent  in  the  J.  P. 
C,  3e  ser.,  ii.  403.  (See  U.  S.  D.,  ISth 
edition,  p.  498,  also  N.  R.,  1879,  p.  337.) 

The  spreading  of  plasters  has  become  to  a 
great  extent  a  lost  art  to  the  pharmacists  of 
this  country,  owing  to  the  introduction  of 
machine-spread  plasters,  which  contain  india- 
rubber  in  the  adhesive  composition.  These  are 
reasonably  permanent,  and  do  not  require  the 
application  of  heat.  When  made  by  reliable 
manufacturers  they  are  in  many  cases  to  be 
preferred,  but  the  introduction  of  immense 
quantities  of  worthless  ones  by  unscrupulous 
makers  has  caused  many  practitioners  to  direct 
plasters  to  be  spread  by  the  pharmacist  from 
official  plaster.     The   perforation   or  "  porous- 
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ing "  of  plasters  is  usually  accomplished  on  a 
large  scale  by  expensive  apparatus.  J.  J.  Ed- 
mondson  read  a  paper  before  the  Pennsylvania 
Pharmaceutical  Association  in  1887  giving  the 
process  for  manufacturing  rubber-mass  plasters 
as  carried  on  by  Johnson  &  Johnson  of  New 
York.  It  is  as  follows :  The  ingredients  em- 
ployed are — rubber,  two  parts ;  Burgundy  pitch, 
one  part,  gum  olibanum,  one  part.  This  may 
vary  with  some  special  plasters,  but  they  con- 
stitute the  component  parts  of  the  mass  used  for 
the  majority. 

The  crude  rubber  is  at  first  steeped  in  hot 
water,  to  cleanse  and  soften  it,  then  the  rubber 
is  passed  through  the  washer  and  crusher,  where 
it  is  subjected  to  severe  pressure  between  two 
corrugated  rolls,  eight  inches  in  diameter  and 
one  foot  wide,  while  a  stream  of  water  falling 
continually  washes  it  thoroughly,  and  it  comes 
out  in  sheets  somewhat  softened.  After  these 
sheets  are  dried,  which  requires  a  number  of 
days,  they  are  passed  through  the  grinder,  where 
they  are  crushed  between  two  smooth  rollers, 
fourteen  inches  in  diameter  and  thirty-six  inches 
across.  This  thoroughly  softens  the  rubber  and 
makes  it  plastic,  so  that  it  can  be  readily  worked 
up  with  the  other  ingredients.  The  principal 
operation,  the  mixing,  then  takes  place.  The 
medication  must  be  carefully  combined,  and  the 
whole  manipulation  so  managed  that  the  plaster 
will  be  uniform,  so  that  age  or  varying  temper- 
ature shall  not  affect  it.  This  operation  is  per- 
formed by  means  of  rollers,  sixteen  inches  in 
diameter,  arranged  so  that  one  revolves  at  twice 
the  speed  of  the  other.  Between  these  large 
rollers  the  mass  is  passed  with  whatever  medica- 
tion is  required :  e.  g.,  when  a  belladonna  ma 
to  be  made,  a  certain  amount  of  the  stock  mass 
is  taken  and  extract  of  belladonna  in  the  pro- 
portions corresponding  to  the  formula  in  the 
Pharmacopa?ia.  These  are  repeatedly  passed 
through  the  rollers  until  the  extract  of  bella- 
donna is  thoroughly  mixed  with  the  mass,  care 
being  taken  to  keep  the  temperature  from  ris- 
ing high  enough  to  decompose  or  affect  the 
alkaloids.  The  spreading  is  also  done  by 
rollers,  into  which  the  thoroughly  mixed  mass 
is  fed  at  the  same  time  that  the  cloth  is  fed, 
the  thickness  of  the  plasters  being  governed  by 
the  adjusting  of  screws  on  the  side  of  the 
machine. 

The  rubber  base  is  pliable,  adhesive,  it  will 
not  become  too  hard  or  too  soft,  but  will 
yield  up  the  medication  to  the  absorbents  of 
the  skin,  and  its  properties  will  be  retained 
indefinitely.1 


1  Certain  plasters  formerly  recognized  by  the  U.  S. 
Pharmacopoeia  have  been  dropped  in  the  various  re- 
visions, but  as  they  are  still  liable  to  be  called  for 
we  append  the  formulas  for  their  preparation. 

Emplastrum  Aconiti.  Aconite  Plaster. — "  Take  of 
Aconite  Root,  in  fine  powder,  sixteen  troyounces ;  Al- 
cohol, Resin  Plaster,  each,  a  sufficient  quantity. 
Moisten  the  Aconite  Root  with  six  fluidounces  of  Al- 
cohol, and  pack  it  in  a  conical  percolator.  Cover 
the  surface  with  a  disk  of  paper,  and  pour  upon  it 
ten  fluidounces  of  Alcohol.  When  the  liquid  begins 
to  drop,  cork  the  percolator,  and.  having  closely 
covered  it  to  prevent  evaporation,   set  it  aside  in  a 


EMPLASTRUM  ADHOESIVUM. 

U.  S.  (Br.) 

ADHESIVE  PLASTER 

( em-plas'trum   ad-hae'si-vum) 

Emplastrum  Resins,  Br.;  Resin  Plaster;  Em- 
platre  Adhesif,  Emphltre  Resineux,  Fr. ;  Emplastrum 
adhsesivum,  P.  G. ;  Heftpflaster,  G. ;  Empiastro 
adesivo,  It. 

* "  Rubber,  cut  in  small  pieces,  twenty 
grammes  [or  308.6  grains] ;  Petrolatum,  twenty 


moderately  warm  place  for  four  days.  Then  remove 
the  cork,  and  gradually  pour  on  Alcohol  until  two 
pints  of  tincture  have  been  obtained  or  the  Aconite 
Root  is  exhausted.  Distil  off  a  pint  and  a  half  of  al- 
cohol, and  evaporate  the  residue  to  a  soft  uniform 
extract  by  means  of  a  water-bath.  Add  to  this 
sufficient  Resin  Plaster,  previously  melted,  to  make 
the  mixture  weigh  sixteen  troyounces,  and  then  mix 
them  thoroughly."  U.  8.  1870. 

Emplastrum  Antimonii.  Antimonial  Plaster. — "  Take 
of  Tartrate  of  Antimony  and  Potassium,  In  fine 
powder,  a  troyounce ;  Burgundy  Pitch  four  tnni- 
ouncis.  Melt  the  Pitch  by  means  of  a  water-bath 
and  strain  ;  then  add  the  powder,  and  stir  them  well 
together  until  the  mixture  thickens  on  cooling."  U.  8. 
1870. 

This  is  a  useful  formula,  although  no  longer 
official.  It  affords  one  of  the  most  convenient 
methods  of  obtaining  the  local  pustulating  effects  of 
tartar  emetic .  For  its  effects  and  uses,  see  Antimonii 
<  t    I'otansii    Tartras. 

Emplastrum  Arnica-.  IT.  S.  1890.  Arnica  plaster. 
"Extract  of  Arnica  Boot,  three  hundred  and  thirty 
grammes  lor  11  ounces  av.,  280  gr.J  ;  Resin  Plaster, 
six  hundred  and  seventy  grammes  [or  23  ounces  av., 
•JT7  jr.],  to  make  one  thousand  grammes  Lor  85 
ounces  av ..  120  \>,t.  ].  Add  the  Extract  to  the  Resin 
Plaster,  previously  melted  by  means  of  a  water- 
bath,   and   mix   them  thoroughly."   U.   8.   1890. 

Emplastrum  Ferri.  V.  s.  1H!)0.  Iron  Plaster. 
[Strengthening  Plaster.]  Emplastrum  Roborans,  Br. 
18C7.— "  Ferric  Hydrate,  dried  at  a  temperature  not 
exceeding  80°  C.  (170°  F.),  ninety  grammes  I  or  .'{ 
ounces  av.,  7(i  grains]  ;  Olive  Oil.  fifty  grammes  [or  1 
ounce  av..  .'i.'il  grains]:  Burgundy  Pitch,  one  hun- 
dred anil  forty  grammes  [or  4  ounces  av.,  410  grains]  ; 
Lead  Plaster,  seven  hundred  and  twenty  grammes 
[or  25  ounces  av.,  173  grains],  to  make 
aiu      thousand     grammes      [or     35     ounces     av.,     120 

fralns].  Melt  the  Lead  Plaster  and  Burgundy 
Itch  by  means  of  a  water-bath,  and  add  the  Olive 
Oil:  then  add  the  Ferric  Hydrate,  and  stir  constantly 
until  the  mixture  thickens  on  cooling."  U.  8.  1800. 

Emplastrum  J'ieis  Burgundicw.  U.  S.  1800.  Bur- 
gundy Ptteh  Plaster. — "  Burgundy  Pitch,  eight  hun- 
dred grammes  [or  28  ounces  av.,  90  grains]  ;  Olive  Oil, 
fifty  grammes  [or  1  ounce  av.,  334  grains]  ;  Yellow 
Wax,  one  hundred  and  fifty  grammes  [or  5  ounces 
av.,  127  grains],  to  make  one  thousand  grammes 
I  or  85  ounces  av.,  120  grains].  Melt  together  the 
Burgundv  Pitch  and  Yellow  Wax,  then  Incorporate 
the  Olive  Oil,  and  stir  constantly,  until  the  mass 
thickens  on  cooling."     U.  8.  1890. 

The  object  of  the  wax  and  olive  oil  Is  to  give  a 
proper  consistence  to  the  Burgundy  pitch,  and  to 
prevent  its  great  tendency  to  become  brittle.  Lavigne 
proposes  to  obviate  the  tendency  of  Burgundy  pitch 
plaster  to  crack  by  incorporating  with  it  caoutchouc, 
in  the  following  method.  Soften  35  parts,  by  weight, 
of  caoutchouc,  in  small  pieces,  by  warming  it  with 
13  parts  of  petroleum  in  a  close  vessel.  Melt  to- 
gether 300  parts  of  Burgundy  pitch  and  25  parts  of 
white  wax.  Warm  the  solution  of  caoutchouc  in  a 
suitable  vessel,  add  gradually,  with  constant  stirring, 
the  melted  pitch  and  wax,  and  finally  incorporate 
thoroughly  with  the  mass  3  parts  of  glycerin.  (J. 
P.  C,  4e  sen,  ix.  131.) 

Emplastrum  Resinw.  V.  S.  1890.  Resin  Plaster. 
"  Resin,  in  fine  powder,  one  hundred  and  forty 
grammes  [or  4  ounces  av.,  410  grains]  ;  Lead  Plaster, 
eight  hundred  grammes  [or  28  ounces  av.,  96  grains]  ; 
Yellow  Wax,  sixty  grammes  [or  2  ounces  av.,  51 
grains],  to  make  one  thousand  grammes  [or  35  ounces 
av.,  120  grains].  Melt  the  Lead  Plaster  and  Yellow 
Wax  together  with  a  gentle  heat ;  then  add  the 
Resin,  and.  when  it  is  melted,  mix  the  mass  thor- 
oughly."   U.  8.  1890. 
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grammes  [or  308.6  grains] ;  Lead  Plaster,  nine 
hundred  and  sixty  grammes  [or  33  ounces  av., 
378  grains],  to  make  one  thousand  grammes  [or 
35  ounces  av.,  120  grains].  Melt  the  Rubber 
at  a  temperature  not  exceeding  150°  C.  (302° 
F.) ;  add  the  Petrolatum,  and  continue  the 
heat  until  the  Rubber  is  dissolved.  Add 
the  Lead  Plaster  to  the  hot  mixture;  con- 
tinue the  heat  until  it  becomes  liquid,  then 
strain,  allow  it  to  cool,  and  stir  until  it  stiffens." 
U.  S. 

"  Resin,  4  ounces  (Imperial)  or  100  gram- 
mes; Lead  Plaster,  2  pounds  (Imp.)  or  800 
grammes;  Hard  Soap,  2  ounces  (Imp.)  or 
50  grammes.  Melt  each  ingredient  separately 
at  as  low  a  temperature  as  possible;  mix." 
Br. 

The  name  of  this  plaster  was  changed  in  the 
U.  S.  P.  (8th  Rev.)  to  adhesive  plaster,  it  was 
formerly  termed  resin  plaster  and  is  still  so 
named  in  the  British  Pharmacopoeia.  It  differs 
from  lead  plaster  in  being  more  adhesive  and 
somewhat  more  stimulating.  It  resembles  the 
common  adhesive  plaster  of  commerce,  and  is 
much  employed  for  retaining  the  sides  of  wounds 
in  contact,  and  for  dressing  ulcers  according  to 
the  method  of  Baynton,  by  which  the  edges 
are  drawn  towards  each  other  and  a  firm  sup- 
port is  given  to  the  granulations.  The  U.  S. 
(8th  Rev.)  formula  differs  from  that  official  in 
1890  in  the  use  of  rubber  and  petrolatum  in 
place  of  yellow  wax  and  rosin;  the  object  of 
these  additions  to  the  lead  plaster  base  is  to 
give  pliability  and  greater  adhesiveness.  It 
is  used  in  several  official  plasters.  As  pre- 
pared by  the  Dublin  College  it  contained  soap, 
which  gave  it  greater  pliability,  and  rendered 
it  less  liable  to  crack  in  cold  weather,  without 
impairing  its  adhesiveness,  and  the  process  of 
that  College  has  been  adopted  in  the  British 
Pharmacopoeia.  It  is  usually  spread  upon  mus- 
lin, and  the  spreading  is  best  accomplished,  on 
a  large  scale,  by  means  of  a  machine,  as  de- 
scribed in  the  general  observations  upon  plas- 
ters. It  is  kept  ready  spread  by  the  pharma- 
cist; but,  as  the  plaster  becomes  less  adhesive 
by  long  exposure  to  the  air,  the  supply  should 
be  frequently  renewed.  Adhesive  plaster  orig- 
inally employed  by  Baynton  contained  only  six 
drachms  of  rosin  to  the  pound  of  lead  plaster. 
To  obviate  the  possibility  of  irritating  the  skin, 
Herpin  recommends  the  addition  of  lead  tan- 
nate,  the  proportion  of  which,  when  adhesive- 
ness is  required  in  the  plaster,  should  not  exceed 
one-twentieth,  but  under  other  circumstances  may 
be  increased  to  one-twelfth.  (Bull,  de  Therap., 
xlviii.  155.) 

The  addition  of  Burgundy  pitch  or  turpentine 
is  objectionable,  as  they  greatly  increase  the 
liability  of  the  plaster  to  irritate  the  skin, 
and  thus  materially  interfere  with  the  pur- 
poses for  which  the  preparation  was  chiefly 
intended. 

Off.  Prep. — Emplastrum  Belladonnae,  U.  8., 
Br.;  Emplastrum  Calefaciens,  Br.;  Emplastrum 
Capsici,  LT.  8.;    Emplastrum  Opii,  U.  S.,  Br. 


EMPLASTRUM  AMMONIACI  CUM 
HYDRARGYRO.  Br. 

AMMONIACUM  AND  MERCURY  PLASTER 

( em-plas'trum    am-mQ-ni'a-ci   cum   hy-drar'^y-ro ) 

Ammoniac  Plaster  with  Mercury ;  Empl&tre  de 
Gomme  Ammoniaque  mercuriel.  Fr. ;  Quecksilber-  und 
Ammoniak-pflaster,  Quecksilberhaltiges  Ammoniak- 
pflaster,   O. 

The  U.  S.  P.  1890  process  is  appended. 

"Ammoniac,  seven  hundred  and  twenty 
grammes  [or  25  ounces  av.,  173  grains] ;  Mer- 
cury, one  hundred  and  eighty  grammes  [or  6 
ounces  av.,  153  grains] ;  Oleate  of  Mercury, 
eight  grammes  [or  123  grains]  ;  Diluted  Acetic 
Acid,  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms] ;  Lead  Plaster,  a 
sufficient  quantity,  to  make  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]. 
Digest  the  Ammoniac  with  the  Diluted  Acetic 
Acid,  in  a  suitable  vessel,  avoiding  contact  with 
metals,  until  it  is  entirely  emulsified ;  then  strain, 
and  evaporate  the  strained  liquid  by  means  of 
a  water-bath,  stirring  constantly,  until  a  small 
portion,  taken  from  the  vessel,  hardens  on  cool- 
ing. Triturate  the  Oleate  of  Mercury  with  the 
Mercury  gradually  added,  until  globules  of  the 
metal  cease  to  be  visible.  Next  add,  gradually, 
the  Ammoniac,  while  yet  hot;  and  finally,  hav- 
ing added  enough  Lead  Plaster,  previously 
melted  by  means  of  a  water-bath,  to  make  the 
mixture  weigh  one  thousand  grammes  [or  35 
ounces  av.,  120  grains],  mix  the  whole  thor- 
oughly."   U.  S.  1890. 

"Ammoniacum,  12  ounces  (Imperial)  or  328 
grammes;  Mercury,  3  ounces  (Imp.)  or  82 
grammes;  Olive  Oil,  56  grains  (Imp.)  or  3.5 
grammes;  Sublimed  Sulphur,  8  grains  (Imp.) 
or  0.5  gramme.  Heat  the  Olive  Oil;  add  the 
Sulphur  to  it  gradually,  stirring  until  they  are 
uniformly  blended;  with  this  mixture  triturate 
the  Mercury  until  metallic  globules  are  no 
longer  visible; add  the  Ammoniacum, previously 
purified  by  boiling  with  successive  portions  of 
water,  passing  the  resulting  emulsions  through, 
while  rubbing  the  residues  on,  a  hair  sieve,  and, 
after  mixing,  evaporating  the  emulsions  to  a 
suitable  consistence."  Br. 

Ammoniac  plaster  (Emplastrum  Ammoniaci, 
U.  S.  P.  1880)  was  not  recognized  in  the  last  U. 
S.  and  Br.  Pharmacopoeias.  (See  U.  S.  D.,  17th 
ed.,  492.)  Ammoniac  plaster  with  mercury  U. 
S.  1890  did  not  differ  materially  from  that 
produced  by  the  formula  of  the  U.  S.  P.  1880. 
The  use  of  diluted  acetic  acid  to  facilitate  the 
straining  of  the  ammoniac  is  an  improvement 
over  the  water  formerly  used.  The  use  of  lead 
plaster  to  bring  up  the  weight  is  needless,  in 
our  opinion.  The  use  of  the  oleate  of  mer- 
cury is  to  aid  in  the  extinguishment  of  the  mer- 
cury and  the  compound  formed  by  it  probably 
adds  to  the  efficiency.  When  ammoniac  not  pre- 
viously prepared  is  used,  as  it  is  not  fusible 
by  heat,  it  must  be  brought  to  the  proper  con- 
sistence by  softening  it  in  a  small  quantity  of 
hot   water,   straining   and   evaporating.      This 
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plaster  unites  with  the  stimulant  power  of  the 
ammoniac  the  specific  properties  of  the  mercury, 
which  is  sometimes  absorbed  in  sufficient  quan- 
tity to  affect  the  gums.  It  is  used  as  a  dis- 
cutient  in  enlargement  of  the  glands,  tumefac- 
tion of  the  joints,  nodes,  and  other  indolent 
swellings,  especially  when  dependent  on  a  vene- 
real taint.  It  is  also  sometimes  applied  over 
the  liver  in  chronic  hepatitis. 

EMPLASTRUM  BELLA DONN/E. 
U.  S.,  Br. 

BELLADONNA  PLASTER 

(em-plas'trum  bcl-la-don'nse) 

"  Belladonna  Plaster  should  contain  not  less 
than  0.38  percent,  nor  more  than  0.42  percent. 
of  mydriatic  alkaloids."    U.  S. 

Emplatre  de  Helladone,  Fr. ;  Belladonna-Pflaster, 
<?.;  Ewplasto  de  belladouna.  S/i. 

*  "  Extract  of  Belladonna  Leave1*,  three  hun- 
dred grammes  [or  10  ounces  aw,  255  grains]  ; 
Adhesive  Plaster,  seven  hundred  grammes  [or 
24  ounces  aw,  303  mains],  to  make  about  one 
thousand  grammes  [or  li~)  ounces  aw,  120 
grains].  Melt  the  Adhesive  Plaster  on  a  water- 
batli,  add  to  it  the  Extract  of  Belladonna 
Leaves,  softened  by  the  heat  of  a  water-bath, 
and  continue  the  heat,  stirring  constantly  until 
the  mixture  is  perfectly  homogeneous;  then 
allow  it  to  cool.  Spread  Belladonna  Plasters 
made  with  B  rubber  base  should  yield,  when 
assayed    by    the    process    given    below,    not     less 

than  0.38  percent  nor  more  than  0.42  percent. 

of  nrydriatic  alkaloids."  U.  S. 

"  Liquid  Extract  of  Belladonna,  4  fl.  ounces 
(Imperial  measure)  or  100  cubic  centimetres; 
Resin  Plaster,  5  ounces  (Imp.)  or  125  grammes. 
Evaporate  the  Liquid  Extract  of  Belladonna 
on  a  water-bath  until  it  is  reduced  in  weight  to 
one  ounce  (Imp.)  or  twenty-five  grammes;  add 
the  Resin  Plaster  previously  melted;  mix.  This 
Plaster  contains  0.5  per  cent,  of  the  alkaloids 
of  Belladonna  Root."  Br. 

The  U.  S.  Pharmacopoeia  (8th  Rev.)  pro- 
vides a  standard  not  only  for  the  plaster  made 
by  the  process  above  given,  but  for  rubber  base 
belladonna  plasters,  which  are  so  largely  em- 
ployed throughout  the  country.  For  the  official 
process  the  extract  of  belladonna  leaves  used  is 
the  standardized  official  extract  containing  1.4 
per  cent.'  of  mydriatic  alkaloids ;  for  the  rubber 
base  plasters  made  by  the  manufacturers  not 
less  than  0.38  per  cent,  nor  more  than  0.42 
per  cent,  of  nrydriatic  alkaloids  is  the  standard. 

Assay  of  Belladonna  Plaster  (Rubber  Base). 
U.  S.  (8th  Rev.)— "Belladonna  Plaster,  spread 
upon  cloth,  ten  grammes;  Chloroform,  Ammonia 
Water,  Alcohol,  Distilled  Water.  Normal  Sul- 
phuric Acid  V.S.,  Tenth-normal  Sulphuric  Acid 
V.S.,  Fiftieth-normal  Potassium  Hydroxide 
V.S.,  Hematoxylin  T.S.,  each,  a  sufficient  quan- 
tity. Into  a  suitable  beaker  containing  50  Cc. 
of  chloroform  and  3  Cc.  of  ammonia  water,  in- 


troduce the  Belladonna  Plaster  cut  into  strips. 
Stir  until  the  Plaster  is  entirely  removed  from 
the  cloth ;  then  pour  off  the  chloroform  into  an- 
other beaker,  wash  the  cloth  with  25  Cc.  of 
chloroform  and  1  Cc.  of  ammonia  water  care- 
fully, and  add  the  washings  to  the  chloroformie 
solution  first  obtained.  If  necessary,  repeat  the 
washing  with  25  Cc.  of  chloroform,  and  add  this 
also  to  the  chloroformie  solution.  Then  dry  the 
cloth  at  a  low  temperature;  cool  and  weigh  it, 
and  subtract  its  weight  from  the  original 
weight  of  the  Plaster.  To  the  chloroformie  solu- 
tion, add  four-fifths  of  its  volume  of  alcohol, 
stir  gently,  and  allow  the  liquid  to  stand  until 
all  of  the  rubber  has  separated  in  a  compact 
mass.  Then  pour  off  the  supernatant  liquid 
into  a  separator  of  250  Cc.  capacity,  and,  having 
prepared  a  solution  of  sulphuric  acid  by  dilut- 
ing 40  Cc.  of  normal  sulphuric  acid  V.S.  with 
60  Cc.  of  distilled  water,  add  20  Cc.  of  the 
solution  to  the  separator,  and  agitate  for  two 
minutes,  rotating  gently.  Draw  off  the  chloro- 
formie solution  inlo  another  separator,  shake 
this  with  10  Cc.  of  the  sulphuric  acid  solution, 
and  add  the  acid  solution  to  that  in  the  first  sep- 
arator. Repeat  until  the  acid  washings  cease  to 
give  a  reaction  with  mercuric  potassium  iodide 
T.S.;  combine  the  acid  liquids,  and,  having  ren- 
dered this  solution  alkaline  with  -ammonia  water, 
shake  out  the  alkaloids  with  three  successive 
portions  of  25,  15,  and  10  Cc.  of  chloroform. 
Collect  these  in  a  flask,  distil  off  all  of  the  chloro- 
form with  the  aid  of  a  water-bath.  To  the 
alkaloidal  residue  add  a  slight  excess  of  tenth- 
normal sulphuric  acid  Y.S.,  noting  the  quantity 
used,  and  then  add  10  drops  of  chloroform  and, 
alter  rotating,  evaporate  the  latter  by  means  of 
a  water-bath.  Then  add  5  drops  of  hematoxy- 
lin T.S.,  and,  rotating,  titrate  the  excess  of  acid 
with  fiftieth-normal  potassium  hydroxide  V.S. 
Divide  the  number  of  cubic  centimeters  of  fif- 
tieth-normal potassium  hydroxide  V.S.  used,  by 
5,  subtract  the  quotient  from  the  number  of 
cubic  centimeters  of  tenth-normal  sulphuric 
acid  V.S.  first  added,  and  divide  the  difference 
by  the  number  of  grammes  of  Belladonna 
Plaster  separated  from  the  cloth;  multiply  the 
quotient  by  0.0287,  and  this  product  by  100, 
which  will  give  the  percentage  of  mydriatic 
alkaloids  in  the  Belladonna  Plaster."    U.  S. 

This  plaster  was  formerly  prepared,  in  both 
Pharmacopoeias,  with  the  extract  made  from 
the  inspissated  juice  of  the  leaves,  but  in  the 
U.  S.  P.  1880  an  alcoholic  extract  of  the  root 
was  substituted,  with  the  effect  of  rendering  the 
plaster  easier  to  be  spread  and  more  adhesive, 
and  giving  it  a  light  yellowish-brown  color,  with- 
out a  shade  of  green.  The  official  preparation 
is  now  of  a  brownish-green  color,  due  to  the 
extract  of  belladonna  leaves.  It  is  a  useful  ano- 
dyne application  in  neuralgic  and  rheumatic 
pains.  We  have  seen  the  constitutional  effects 
of  belladonna  result  from  its  external  use.  T. 
W.  Worthington  proposed  a  formula  for  mak- 
ing belladonna  plaster  with  caoutchouc  in  the 
A.  J.  P.,  xliii.  153.  (See  page  436.)     Machine- 
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spread  belladonna  plaster  can  be  found  in  the 
market  which  was  admitted  by  a  representative 
of  the  manufacturer  to  contain  no  extract  of 
belladonna  whatever.  For  methods  of  assaying 
belladonna  plasters  see  A.  J.  P.,  1898,  182,  293. 
Extract  of  scopola  is  largely  used  by  manu- 
facturers in  making  rubber  base  belladonna 
plaster. 

EMPLASTRUM  CALEFACIENS.  Br. 

WARMING  PLASTER 

(em-plas'trum  cal-e-fa'ci-ens) 

Warm  Plaster:  Empiatre  de  Poix  cantharide,  Fr.; 
Pechpflaster  mit  Canthariden,   G. 

Cantharidal  pitch  plaster  or  warming  plaster 
is  not  official  in  the  U.  S.  P.  (8th  Rev.);  the 
process  of  the  U.  S.  P.  1890  is  appended.1 

"  Cautharides,  in  coarse  powder,  4  ounces 
(Imperial)  or  100  grammes;  Yellow  Beeswax,  4 
ounces  (Imp.)  or  100  grammes;  Resin,  4 
ounces  (Imp.)  or  100  grammes;  Resin  Plaster, 
3£  pounds  (Imp.)  or  1300  grammes;  Soap 
Plaster,  2  pounds  (Imp.)  or  800  grammes;  Dis- 
tilled Water,  boiling,  1  pint  (Imp.  meas.)  or  500 
cubic  centimetres.  Infuse  the  Cantharides  in 
the  Distilled  Water  for  six  hours;  squeeze 
strongly  through  calico ;  evaporate  the  expressed 
liquid  on  a  water-bath  till  reduced  to  one-third; 
add  the  other  ingredients ;  melt  on  a  water-bath ; 
stir  until  the  ingredients  are  thoroughly  mixed." 
Br. 

This  plaster  is  an  excellent  rubefacient,  more 
active  than  Burgundy  pitch,  yet  in  general  not 
sufficiently  so  to  produce  vesication.  As  pre- 
pared by  the  U.  S.  1870  process  it  occasionally 
blistered,  and  the  proportion  of  cantharides 
was,  therefore,  considerably  diminished  in  the 
U.  S.  1880  and  1890  formulas.  This  was  unfor- 
tunate; for,  while  such  a  reduction  may  render 
the  plaster  insufficiently  active  in  most  cases, 
it  does  not  entirely  obviate  the  objection,  as 
the  smallest  proportion  of  flies,  or  even  the 
Burgundy  pitch  alone,  would  vesicate  in  certain 
persons.  In  whatever  mode,  therefore,  this 
plaster  may  be  prepared,  it  cannot  always  an- 
swer the  expectations  which  may  be  entertained, 
and  the  only  plan,  when  the  skin  of  any  individ- 
ual has  been  found  to  be  very  susceptible,  is  to 
accommodate  the  proportions  to  the  particular 
circumstances  of  the  case.  Much,  however,  may 
be  accomplished  by  care  in  the  preparation  of 


1  Emplastrum  Picis  CantharUlatum,  TJ.  S.  1890. 
"Cerate  of  Cantharides,  eighty  grammes  [or  2  ounces 
av.,  359  grains]  ;  Burgundy  Pitch,  a  sufficient  quan- 
tity, to  make  one  thousand  grammes  [or  35  ounces 
av.,  120  grains].  Melt  the  Cerate  of  Cantharides 
on  a  water-bath  containing  boiling  water,  and  con- 
tinue the  heat  for  fifteen  minutes ;  then  strain  it 
through  a  piece  of  muslin  of  close  texture  so  that  the 
Cantharides  will  be  retained  on  the  muslin.  To  the 
strained  liquid  add  a  sufficient  quantity  of  Burgundy 
Pitch  to  make  the  whole  weigh  one  thousand  grammes 
[or  35  ounces  av.,  120  grains],  render  the  mixture 
homogeneous  by  stirring,  remove  the  heat,  and  stir 
the  mass  until  it  thickens  on  cooling."  U.  S.  1890. 


the  plaster,  towards  obviating  its  tendency  to 
blister.  If  the  flies  of  the  cerate  of  cantharides 
have  been  coarsely  pulverized,  the  latter  par- 
ticles, coming  in  contact  with  the  skin,  will  exert 
upon  the  particular  part  to  which  they  may 
be  applied  their  full  vesicatory  effect,  while  if 
reduced  to  a  very  fine  powder  they  would  be 
more  thoroughly  enveloped  in  the  other  ingredi- 
ents, and  thus  have  their  strength  much  diluted. 
Hence  the  cerate,  when  used  as  an  ingredient  of 
the  warming  plaster,  should  contain  the  can- 
tharides as  minutely  divided  as  possible,  and 
the  direction  given  in  the  U.  S.  1890  process  to 
strain  it  through  cloth  of  fine  texture  should 
be  carefully  observed.  The  plan  of  keeping  the 
cerate  used  in  this  preparation  for  a  consider- 
able time  at  the  temperature  of  100°  C.  (212° 
F.),  and  then  straining  it  so  as  to  separate  the 
flies,  is  a  good  one,  but  it  would  be  better  yet 
to  substitute  cerate  of  the  extract  of  cantharides 
for  the  cerate  of  cantharides.  (See  Ceratum 
Cantharidis.)  The  mode  frequently  pursued  of 
preparing  the  warming  plaster  by  simply 
sprinkling  a  very  small  proportion  of  pow- 
dered flies  upon  the  surface  of  Burgundy  pitch 
is  altogether  objectionable.  It  has  been  objected 
to  the  former  U.  S.  plaster  that  it  is  liable  to 
be  too  soft  in  hot  weather.  G.  C.  Close,  as- 
cribing this  inconvenience  to  the  proportion 
of  lard  in  the  cerate  employed,  proposed  to 
obviate  it  by  substituting  Burgundy  pitch  plas- 
ter for  Burgundy  pitch,  and  powdered  can- 
tharides for  the  cerate,  and  offered  a  formula  in 
accordance  with  this  suggestion.  (See  A.  J.  P., 
1867,  p.  20;  from  Proc.  A.  Ph.  A.,  1866.) 

Warming  plaster  is  employed  in  chronic 
rheumatism,  and  in  chronic  internal  diseases  at- 
tended with  inflammation,  such  as  catarrh, 
asthma,  pertussis,  phthisis,  hepatitis,  and  the 
sequelae  of  pleurisy  and  pneumonia. 

EMPLASTRUM  CANTHARIDIS.  Br. 

CANTHARIDES  PLASTER 

(em-plas'trum  can-thar'i-dis) 

See  Ceratum  Cantharidis.    U.  S. 

EMPLASTRUM  CAPSICI.  U.  S. 

CAPSICUM  PLASTER 

(em-plas'trum  cap'si-ci) 

Sparadrapum  Capsici;  Sparadrap  de  Capsique,  Fr.; 

Capsicumpflaster,  U. 

* "  Oleoresin  of  Capsicum,  twenty-five  hun- 
dredths of  a  gramme  [or  4  grains] ;  Adhesive 
Plaster,  spread  on  fabric,  a  sufficient  quantity. 
Apply  the  Oleoresin  of  Capsicum  to  the  surface 
of  the  Adhesive  Plaster  by  means  of  a  brush, 
so  as  to  form  a  thin  coating  over  an  area  fifteen 
centimeters  [five  and  fifteen-sixteenths  inches] 
square,  leaving  a  margin  around  the  sides." 
U.  S. 
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Emplastrum  Hydrargyri. — Menthol. 


PART   I. 


This  affords  a  convenient  way  of  obtaining 
the  rubefacient  effects  of  capsicum;  of  course 
the  practice  will  be  for  the  pharmacist  to 
employ  machine-spread  adhesive  plaster  as  the 
base;  although,  with  a  little  experience,  very 
good  work  can  be  done  by  hand. 

EMPLASTRUM  HYDRARGYRI. 
U.  S.,  Br. 

MERCURIAL  PLASTER 

(em-plas'trum  hy-driir'gy-ri) 

Emplastrum  Mercuriale ;  Emplatre  mercuriel,  Fr. 
Cod.;  Emplastrum  Hydrargyri,  P.  O. ;  Quecksllber- 
pflaster,  O. ;  Empiastro  mercuriale.  It. 

*  "  Mercury,  thirty  grammes  [or  1  ounce  av., 
25  grains] ;  Oleate  of  Mercury,  one  gramme  [or 
15  grains] ;  Hydrous  Wool-Fat,  ten  grammes  [or 
154  grains] ;  Lead  Plaster,  fifty-nine  grammes 
[or  2  ounces  av.,  36  grains],  to  make  one  hun- 
dred grammes  [or  3  ounces  av.,  231  grains]. 
Triturate  tbe  Mercury  with  the  Oleate  of  Mer- 
cury until  the  former  is  thoroughly  divided,  then 
add  the  Hydrous  Wool-Fat,  and  continue  the 
trituration  until  globules  of  Mercury  arc  no 
longer  visible.  Add  the  mixture  to  the  Lead 
Plaster,  which  has  previously  been  melted  in  a 
tared  dish,  and  incorporate  thoroughly,  adding, 
if  necessary,  sufficient  Lead  Plaster  to  make  the 
product  weigh  one  hundred  grammes  [or  3 
ounces  av.,  231  grains]."  U.  S. 

"Mercury,  3  ounces  (Imperial)  or  32 
grammes;  Olive  Oil,  56  grains  (Imp.)  or  3.5 
grammes;  Sublimed  Sulphur,  8  grains  (Imp.) 
or  0.5  gramme;  Lead  Plaster,  6  ounces  (Imp.) 
or  164  grammes.  Heat  tbe  Olive  Oil;  add  the 
Sulphur  to  it  gradually;  stir  until  they  are  uni- 
formly blended;  with  this  mixture  triturate  the 
Mercury  until  metallic  globules  are  no  Longer 
visible;  add  the  Lead  Plaster  previously  melted; 
mix."  Br. 

The  present  official  process  differs  from  that 
of  the  U.  S.  Pharm.  18S0  in  employing  oleate 
of  mercury  and  hydrous  wool-fat  for  the  pur- 
pose of  extinguishing  the  mercury;  this  it  does 
effectually,  and  at  the  same  time  increases  the 
efficiency  of  the  mercurial  constituent.  The 
quantity  of  mercury  is  30  per  cent.  The  British 
preparation  is  stronger,  containing  nearly  50 
per  cent. 

The  U.  S.  and  former  British  processes  may 
be  considered  identical  in  their  results.  The 
sulphuretted  oil  which  was  employed  in  the 
process  of  the  London  College  to  facilitate  the 
extinguishment  of  the  mercury  was  abandoned 
in  the  first  British  Pharmacopoeia,  as  just  in 
proportion  to  the  increased  facility  of  the 
process  it  lessened  the  efficacy  of  the  resulting 
plaster,  mercury  sulphide  being  wholly  inert. 
Nevertheless,  the  Br.  Pharmacopoeia  has  in  its 
last  revision  revived  the  old  London  formula. 
Thomas  Blunt  has  found  it  almost  impossible  to 
divide  the  mercury  sufficiently  by  trituration 
with  oil  and  rosin,  and  the  resulting  plaster  was 


so  crumbly  that  it  could  not  be  formed  into 
rolls;  but  on  substituting  a  weight  of  Venice 
turpentine  equal  to  that  of  the  oil  and  rosin 
combined,  he  found  it  to  answer  completely. 
An  objection,  however,  to  the  turpentine  is, 
that  it  might  render  the  plaster  too  irritant  for 
susceptible  skins.     (P.  J.,  1864,  p.  56.) 

This  plaster  is  employed  to  produce  the  local 
effects  of  mercury  upon  syphilitic  lesions  of 
the  skin  and  other  chronic  tumefactions  of  the 
bones  or  soft  parts,  dependent  on  a  syphilitic 
taint.     It  occasionally  affects  the  gums. 

From  observations  made  in  France  by  Serres 
and  others,  it  appears  that  the  mercurial  plaster 
of  the  Codex x  (Emplastrum  (Emplatre)  de 
Vigo  cum  Mercurio)  has  the  power,  when 
applied  over  the  eruption  of  small  pox,  before 
the  end  of  the  third  day  from  its  first  appear- 
ance, to  check  its  progress  and  prevent  sup- 
puration and  pitting.  This  operation  of  the 
plaster,  so  far  from  being  attended  with  an 
increase  of  the  general  symptoms,  seems  to 
relieve  them  in  proportion  to  the  diminution 
of  the  local  affection.  That  the  local  effect  is 
not  ascribable  to  the  mere  exclusion  of  the  air 
is  proved  by  the  fact  that  the  use  of  lead 
plaster  was  not  followed  by  the  same  results. 
It  is  probable  that  other  mercurial  prepara- 
tions would  answer  the  same  purpose. 

EMPLASTRUM  MENTHOL.  Br. 

MENTHOL  PLASTER 

(em-plas'trum  men'thdl) 

Emplatre  de  Menthol,  Fr. ;  Mentholpflaster,  O. 

"Menthol,  1$  ounces  (Imperial)  or  30 
grammes;  Yellow  Beeswax,  1  ounce  (Imp.)  or 
20  grammes;  Resin,  7 \  ounces  (Imp.)  or  150 
grammes.  Melt  the  Beeswax  and  Resin  to- 
gether; when  the  mixture  approaches  the  tem- 
perature of  160°  or  170°  F.  (71.1°  or  76.7°  C), 
stir  in  the  Menthol  until  dissolved."  Br. 

This  is  an  official  plaster  of  the  British  Phar- 
macopoeia, having  been  introduced  in  the  addi- 
tions in  1885;  the  present  plaster  is,  however, 
5  per  cent,  weaker  in  menthol  than  that  for- 
merly official.  It  is  a  mild  counter-irritant,  in- 
tended especially  for  relief  in  localized  neural- 
gia and  rheumatic  pains. 


1  Emplastrum  (Emplatre)  de  Vigo  cum  Mercurio. 
"Take  of  simple  plaster  [lead  plaster]  forty  ounces; 
yellow  wax  two  ounces;  resin  two  ounces;  ammoniac, 
bdellium,  olibanum,  and  myrrh,  each,  five  drachms; 
saffron  three  drachms;  mercury  twelve  ounces;  tur- 
pentine [common  European]  two  ounces;  liquid 
storax  six  ounces;  oil  of  lavender  two  drachms. 
Powder  the  gum-resins  and  saffron,  and  rub  the  mer- 
cury with  the  storax,  turpentine  and  oil  of  lavender  in 
an  iron  mortar  until  completely  extinguished.  Melt 
the  plaster  with  the  wax  and  resin,  and  add  to  the 
mixture  the  powders.  When  the  plaster  shall  have  been 
cooled,  but  while  it  is  yet  liquid,  add  the  mercurial 
mixture  and  incorporate  the  whole  thoroughly. 
This  should  be  spread  upon  leather  or  linen  cloths, 
and  applied  so  as  effectually  to  cover  the  part  to  b« 
protected. 
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EMPLASTRUM  OPII.  U.  S.,  Br. 

OPIUM  PLASTER 

( em-plas'trum  6'pi-i) 

Emplastrum  Opiatum,  Emplastrum  Cephalicum,  s. 
Odontalgicum ;  Emplatre  d'Opium,  Emplatre  cepha- 
lique  (temporal,  odontalgique,  calmant),  Fr.;  Opium- 
pflaster,  Hauptpflaster,  O. 

*  "  Extract  of  Opium,  six  grammes  [or  92.5 
grains] ;  Water,  eight  cubic  centimeters  [or  130 
minims] ;  Adhesive  Plaster,  ninety  grammes  [or 
3  ounces  av.,  76  grains],  to  make  one  hundred 
grammes  [or  3  ounces  av.,  231  grains].  Rub 
the  Extract  of  Opium  with  the  Water  until  it 
is  uniformly  soft;  add  it  to  the  Adhesive  Plas- 
ter, which  has  been  previously  melted  in  a 
tared  dish  on  a  water-bath,  and  continue  the 
heat  with  constant  stirring  until  the  product 
weighs  one  hundred  grammes  [or  3  ounces  av., 
231  grains]."  U.  S. 

"  Opium,  in  very  fine  powder,  1  ounce  (Im- 
perial) or  10  grammes;  Resin  Plaster,  9  ounces 
(Imp.)  or  90  grammes.  Melt  the  Resin  Plaster 
on  a  water-bath;  stir  in  the  Opium  gradually." 
Br. 

We  decidedly  prefer  the  extract  of  opium,  as 
employed  in  the  present  U.  S.  process,  to  the 
powdered  opium  of  the  British  formula.  It  not 
only  forms  a  better  plaster,  but,  being  soluble, 
is  more  likely  to  produce  the  anodyne  effect 
desired,  by  being  brought  by  the  perspiration 
•  to  the  liquid  state  necessary  for  its  absorption. 
The  use  of  water  in  the  present  process  is  also 
an  advantage,  as  it  enables  the  opium  to  be 
more  thoroughly  incorporated  with  the  other 
ingredients;  but  care  should  be  taken  that  the 
moisture  is  well  evaporated.  The  opium  plas- 
ter is  intended  to  be  used  for  the  relief  of 
rheumatic  and  other  pains  in  the  parts  to  which 
it  is  applied. 

EMPLASTRUM  PICIS.  Br. 

PITCH  PLASTER 

( em-plas'trum    pi'cis ) 

Burgundy  Pitch  Plaster ;  Emplastrum  Plcis  Bur- 
gundicse  ;  Emplatre  de  Poix  de  Bourgogne,  Fr. ;  Bur- 
gunder-Pechpflaster,  O. 

"Burgundy  Pitch,  26  ounces  (Imperial)  or 
520  grammes;  Frankincense  [Terebinthina,  U. 
S.],  13  ounces  (Imp.)  or  260  grammes;  Resin, 
4£  ounces  (Imp.)  or  90  grammes;  Yellow  Bees- 
wax, 4£  ounces  (Imp.)  or  90  grammes;  Olive 
Oil,  2  ounces  (Imp.)  or  40  grammes;  Distilled 
Water,  2  ft.  ounces  (Imp.  meas.)  or  40  cubic 
centimetres.  Add  the  Olive  Oil  and  the  Water 
to  the  Frankincense,  Burgundy  Pitch,  Resin, 
and  Beeswax,  previously  melted  together;  evap- 
orate with  constant  stirring  to  a  proper  consist- 
ence." Br. 

This  is  a  rubefacient  plaster,  which  closely 
resembles  the  Burgundy  pitch  plaster  of  the 
U.  S.  P.  1890.  (See  page  436.)     The  expressed 


oil  of  nutmeg  directed  in  the  Br.  Pharm.  of 
1885  was  not  retained  in  the  present  British 
authority;  it  was  an  unnecessary  addition.  This 
plaster  is  applicable  to  catarrhal  and  other  pec- 
toral affections,  chronic  inflammation  of  the 
liver,  and  rheumatic  pains  in  the  joints  and 
muscles.  It  often  keeps  up  a  serous  discharge, 
which  requires  that  it  should  be  frequently  re- 
newed. The  irritation  which  it  excites  is  some- 
times so  great  as  to  render  its  removal  neces- 
sary. 

EMPLASTRUM  PLUMBI.  U.  S.,  Br. 

LEAD  PLASTER  [Diachylon  Plaster] 

(em-plas'trum  plurr/bl) 

Emplastrum  Lithargyri,  Br.  1864 ;  Emplastrum 
Diachylon  Simplex.  Emplastrum  Album  Coctum  ;  Lith- 
arge Plaster;  Emplatre  simple,  Fr.  Cod.;  Emplatre  de 
Plomb  (de  Litharge),  Emplastrum  simplex,  Fr.; 
Emplastrum  Lithargyri  (simplex),  P.  O.;  Emplastrum 
Cerusae,  Froschlaichpflaster ;  Bleipflaster,  Diachylon- 
pflaster,  O. ;  Empiastro  diachilon,  It. ;  Emplasto  de 
plomo  simple,  Emplasto  simple,  Sp. 

*  "  Soap,  dried,  and  in  coarse  powder,  one 
hundred  grammes  [or  3  ounces  av.,  231  grains] ; 
Lead  Acetate,  sixty  grammes  [or  2  ounces  av.,  51 
grains] ;  Water,  a  sufficient  quantity.  Dissolve 
the  Soap  in  three  hundred  and  fifty  cubic  centi- 
meters [or  11  fluidounces,  401  minims]  of  hot 
Water  and  strain  the  solution.  Dissolve  the  Lead 
Acetate  in  two  hundred  and  fifty  cubic  centi- 
meters [or  8  fluidounces,  218  minims]  of  hot 
Water,  and  at  once  filter  the  solution  into 
the  warm  Soap  solution,  stirring  constantly. 
When  the  precipitate  has  subsided,  decant  the 
liquid,  and  wash  the  precipitate  thoroughly 
with  hot  Water.  Transfer  the  mass  to  a  warm 
slab,  kneading  it  thoroughly  to  free  it  from 
water.  Finally,  roll  the  plaster  into  cylindrical 
forms  and  wrap  them  in  paraffined  paper." 
U.  S. 

"Lead  Oxide,  1  pound  (Imperial)  or  400 
grammes;  Olive  Oil,  2  pounds  (Imp.)  or  800 
grammes;  Distilled  Water,  16  fl.  ounces  (Imp. 
meas.)  or  400  cubic  centimetres  or  a  sufficient 
quantity.  Boil  all  the  ingredients  together 
gently  by  the  aid  of  a  steam-bath;  keep  them 
simmering  for  four  or  five  hours,  stirring  con- 
stantly until  the  product  acquires  a  proper 
consistence  for  a  plaster;  add  more  of  the  Dis- 
tilled Water  during  the  process  if  necessary." 
Br. 

The  importance  of  this  plaster,  as  the  basis 
of  most  of  the  others,  requires  a  somewhat 
detailed  account  of  the  principles  and  manner 
of  its  preparation.  A  very  important  change 
was  made  in  the  process  for  lead  plaster  in  the 
U.  S.  Pharmacopoeia  (8th  Rev.).  The  old 
method  of  boiling  litharge,  olive  oil,  and  water 
together,  which  is  still  official  in  the  British 
Pharmacopoeia,  was  discarded  and  the  precipi- 
tation method  introduced.  The  resulting  pro- 
duct is  chemically  nearly  identical  with  that 
made  by  the  boiling  process  and  is  much  whiter 
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Emplastrum  Plumbi. 


PART  I. 


in  color,  while  the  adhesiveness  of  the  present 
plaster  seems  to  be  superior  to  'that  of  the 
U.   S.  P.  1890.1 

The  reaction  in  the  U.  S.  P.  (8th  Rev.)  pro- 
cess, disregarding  the  palmitin  present,  is  as 
follows : 

2NaCi8Hs302  +  Pb(C2Hs02)2  = 

Sodium  oleate  Lead  acetate 

Pb(CisH3302)2  +  2NaCaH302 

Lead  oleate  Sodium  acetate 

In  the  British  process  and  that  of  the  U.  S. 
P.  1890  a  reaction  takes  place  between  the  oil 
and  water,  resulting  in  the  development  of 
glycerin,  and  of  two  acid  bodies,  oleic  and 
palmitic  acids,  to  which,  when  animal  fat  is 
employed  instead  of  olive  oil,  a  third  is 
added, — namety,  stearic  acid.  The  plaster  is 
formed  by  a  union  of  these  acids  with  the 
oxide,  and,  prepared  according  to  the  directions 
of  the  Pharmacopoeias,  is  in  fact  a  lead  oleo- 
palmitate,  and  if  the  olive  oil  contained  stearin 
it  would  be  a  lead  oleo-stearo-pahnitate.  The 
glycerin  remains  dissolved  in  the  water,  or 
mechanically  mixed  with  the  plaster.  That 
such  is  the  correct  view  of  the  nature  of  this 
compound  is  evinced  by  the  fact  that,  if  the 
lead  oxide  be  separated  from  the  plaster  by 
digestion  at  a  moderate  heat  in  very  dilute 
nitric  acid,  the  fatty  matter  which  remains 
will  unite  with  litharge  with  the  greatest 
facility,  without  the  intervention  of  water. 
The  fixed  or  fatty  oils  are  compounds  of  the 
free  fatty  acids  mentioned  and  the  radical 
glyceryl.  When  boiled  with  the  had  oxide 
and  water,  the  fatty  acids  combine  with  the 
metallic  oxide  to  form  the  plaster,  and  the 
glyceryl  unites  with  the  hydroxy!  and  becomes 
glycerin.  The  British  process  does  not  pro- 
vide for  the  separation  of  the  glycerin  and 
the  plaster  is  not  kneaded  to  separate  the 
water,  both  of  which,  in  our  opinion,  are 
necessary  to  produce  the  best  result  and  which 
form  part  of  the  U.  S.  P.  1890  proo 

The  reaction  between  olein  and  lead  oxide 
is   as   follows : 

2C3H6(Cl8H3302)3  +  3PbO  +  3H20  = 
Olein  Litharge       Water 

3Pb(Cl8H3302)2  +  2C3ll5(01I)3 

Lead  oleate  Glycerin 


1h 


1  Emplastrum  PJumhi.  V.  S.  1890. — "  Lead  Oxide, 
ret  thousand  tuo  hundred  grammes  [or  112  ounces 
av.,  383  grains];  Olive  oil.  si.r  thousand  grammes 
[or  211  ounces  av.,  282  grains]  :  Water,  a  sufficient 
quantity.  Mix  the  Lead  Oxide,  previously  passed 
through  a  No.  80  sieve,  intimately  with  about  one- 
half  of  the  Olive  Oil.  by  trituration,  and  add  the  mix- 
ture to  the  remainder  of  the  Oil  contained  in  a  bright 
copper  boiler  of  a  capacity  equal  to  at  least  four 
times  the  bulk  of  the  ingredients.  Then  add  one 
thousand  cubic  centimeters  [or  33  fluidounces,  6J 
fluidrachms]  of  boiling  Water,  and  boil  the  whole 
together,  over  a  fire,  constantly  stirring  with  a  wooden 
spatula,  until  a  small  portion,  when  dropped  Into 
cold  water,  is  found  to  be  pliable  and  tenacious. 
From  time  to  time  add  a  little  Water  to  replace  that 
lost  by  evaporation.  When  the  contents  of  the  boiler 
have  acquired  a  whitish  color  and  are  perfectly  homo- 
geneous, transfer  them  to  a  vessel  containing  warm 
Water,  and  as  soon  as  the  mass  has  sufficiently  cooled, 
knead  it  well  with  the  Water  so  as  to  remove  the 
glycerin,  renewing  the  Water  from  time  to  time,  as 
long  as  it  mav  be  necessarv.  Finallv  divide  the  mass 
into  rolls  of  suitable  size."  U.  S.  1890. 


The  radical  glyceryl  (CsH6)  is  a  triad,  and 
combines  with  three  groups  of  a  fatty  acid 
or  three  groups  of  hydroyxl  (OH). 

Other  oleaginous  substances  and  other  metal- 
lic oxides  are  susceptible  of  the  same  combina- 
tion, and  some  of  them  form  compounds  having 
the  consistence  of  a  plaster;  but,  according 
to  Henry  of  Paris,  no  oily  matter  except  animal 
fat  can  properly  be  substituted  for  olive  oil, 
and  no  metallic  oxide,  not  even  one  of  the  other 
oxides  of  lead,  for  litharge.  He  ascertained, 
moreover,  that  the  English  litharge  is  pref- 
erable for  the  formation  of  lead  plaster  to 
the  German.  From  experiments  of  Soubeiran, 
it  appears  that  massicot  or  even  minium  may 
be  substituted  for  litharge,  and  a  plaster  of 
good  consistence  be  obtained,  but  that  a  much 
longer  time  is  required  for  completing  the 
process  than  when  the  official  formula  is  fol- 
lowed. Owing  to  the  necessity  for  its  partial 
deoxidation,  the  use  of  minium  requires  a 
longer  continuance  of  the  process  than  when 
massicot  is  employed.  According  to  Davallon, 
it  is  important  that  the  olive  oil  employed 
should  be  pure,  for  when  adulterated,  as  it 
frequently  is,  it  yields  an  imperfect  product. 

N.  S.  Thomas  prepared  a  good  plaster  by 
substituting  lard  for  olive  oil,  in  the  propor- 
tion of  eight  pounds  of  lard  to  five  of  litharge 
(A.  J.  P.,  xix.  175),  and  we  are  told  that  it 
is  a  common  practice  in  this  country  to  make 
lead  plaster  with  a  mixture  of  lard  oil  and 
olive  oil.  Mueller  uses  equal  parts  of  lard, 
olive  oil,  and  Litharge,  having  previously  heated 
the  litharge  until  a  small  sample  causes  no 
effervescence  when  dropped  into  nitric  acid, 
showing  the  absence  of  carbonate.  (Ph.  Ztg., 
1879,  p.  70;  .).  J.  P.,  1879,  p.  190.)  It  is  said 
that  the  English  plaster  makers  rarely  follow 
the  Br.  Pharm.  direction,  preferring  the  recipe 
of  the  old  London  Pharmacopoeia,  which  con- 
tains more  litharge  and  yields  a  much  firmer 
and  less  adhesive  product.1  (P.  J.,  3d  ser.,  p. 
701,  716.) 

The  process  of  the  United  States  Pharmaco- 
poeia by  precipitation  is  well  adapted  for  mak- 
ing comparatively  small  quantities  of  lead 
plaster,  but  some  manufacturers  prefer  the 
boiling  process  when  large  quantities  are  to 
be  made,  and  the  following  details  are  retained : 
The  vessel  in  which  the  lead  plaster  is  prepared 


1  Schwarzc'8  Mutterpflaster,  Emplastrum  Fuscum 
of  the  German  Pharinacopusia,  is  made  by  boiling  64 
parts  of  olive  oil  with  32  parts  of  very  finely 
powdered  red  lead  in  a  copper  kettle  until  the  mass 
Is  dark  brown,  and  then  adding  10  parts  of  yellow 
wax.  Emplastrum  Fuscum  Carnphoratum  is  the 
same,   with  the  addition  of   1   per   cent,   of  camphor. 

Zinc  Plaster. — De  Mussey,  having  witnessed  in- 
conveniences from  lead  plaster  in  consequence  of 
the  absorption  of  the  lead,  substituted  for  it  a  plaster 
with  a  basis  of  zinc  oxide,  which  he  has  found  to 
answer  very  well  in  practice.  It  cannot  be  made 
by  direct  combination  of  the  oxide,  and  it  is  neces- 
sary to  have  recourse  to  the  method  of  double  decom- 
position. Solutions  of  white  olive  oil  soap  and  of 
zinc  sulphate  being  mixed,  a  copious  precipitate  takes 
place  of  zinc  oleo-palmitate,  which,  after  being 
washed  and  dried,  may  be  combined  with  resins,  oil, 
and  wax,  to  give  it  the  necessary  consistence.  (J. 
P.  C,  xxvil.  100.) 
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should  be  of  such  a  size  that  the  materials  will 
not  occupy  more  than  two-thirds  of  its  capacity. 
The  oil  should  be  first  introduced,  and  the 
litharge  then  sprinkled  in  by  means  of  a  sieve, 
the  mixture  being  constantly  stirred  with  a 
spatula.  The  particles  of  the  oxide  are  thus 
prevented  from  coalescing  in  small  masses, 
which  the  oil  would  not  easily  penetrate,  and 
which  would  therefore  delay  the  process.  While 
the  water  exerts  an  important  chemical  agency 
in  the  changes  which  occur,  it  is  also  useful  by 
preventing  too  high  a  temperature,  which  would 
decompose  the  oil,  and  cause  the  reduction  of 
the  oxide.  The  waste  must,  therefore,  be  sup- 
plied by  fresh  additions  as  directed  in  the  pro- 
cess, and  the  water  added  for  this  purpose 
should  be  previously  heated,  as  otherwise  it 
would  not  only  delay  the  operation,  but  by  pro- 
ducing explosion  might  endanger  the  operator. 

During  the  continuance  of  the  boiling,  the 
material  should  be  constantly  stirred,  and  the 
spatula  should  be  repeatedly  passed  along  the 
bottom  of  the  vessel,  from  side  to  side  so  as 
to  prevent  any  of  the  oxide,  which  is  disposed 
by  its  greater  density  to  sink  to  the  bottom, 
from  remaining  in  that  situation.  The  materials 
swell  up  considerably,  in  consequence  partly  of 
the  vaporization  of  the  water,  partly  of  the  es- 
cape of  carbon  dioxide,  which  is  liberated  by 
the  oily  acids  from  some  lead  carbonate  usually 
contained  in  the  litharge.  The  process  should 
not  be  continued  longer  than  is  sufficient  to 
produce  complete  union  of  the  ingredients,  and 
this  may  be  known  by  the  color  and  consist- 
ence of  the  mass.  The  color  of  the  litharge 
gradually  becomes  paler,  and  at  length  almost 
white  when  the  plaster  is  fully  formed.  The 
consistence  increases  with  the  progress  of  the 
boiling,  and  is  sufficiently  thick  when  a  portion 
of  the  plaster,  taken  out  and  allowed  to  cool 
upon  the  end  of  a  spatula,  or  thrown  into  cold 
water,  becomes  solid,  without  adhering  in  this 
state  to  the  fingers.  The  portion  thus  solidified 
should  not  present,  when  broken,  any  red 
points,  which  would  indicate  the  presence  of 
a  portion  of  uncombined  litharge.  When  the 
plaster  is  formed,  it  should  be  removed  from 
the  fire,  and  after  a  short  time  cold  water 
should  be  poured  upon  it.  Portions  should 
then  be  detached  from  the  mass,  and,  having 
been  well  kneaded  under  water,  in  order  to 
separate  the  viscid  solution  of  glycerin  con- 
tained in  the  interior,  should  be  formed  into 
cylindrical  rolls,  and  wrapped  in  paper.  Such, 
at  least,  has  been  the  course  of  proceeding 
usually  recommended.  But  Davallon  maintains 
that  the  presence  of  glycerin  in  the  plaster  is 
useful  by  keeping  it  in  a  plastic  state,  and  that 
washing  and  kneading  are  injurious,  the  former 
by  removing  the  glycerin,  the  latter  by  intro- 
ducing particles  of  air  and  moisture  into  the 
mass,  which  is  thus  rendered  more  disposed 
to  rancidity.  (A.  J.  P.,  xv.  274;  from  Journ. 
de  Chim.  Med.)  By  employing  steam  heat  in 
the  preparation  of  this  plaster,  the  risk  of 
burning1   it    is   avoided.     Bernbeck   found   that 


lead  plaster  could  be  preserved  from  hardening 
and  oxidation  if  kept  in  air  tight  canisters. 
(Ph.  Ztg.,  1881,  p.  589.) 

C.  Lewis  Diehl  found  it  almost  impossible, 
in  following  the  U.  S.  directions  of  1860,  to 
obtain  a  plaster  wholly  free  from  uncombined 
litharge.  He  obviated  the  difficulty  by  first 
rubbing  the  sifted  Utharge  with  about  half  its 
weight  of  oil,  then  stirring  the  mixture  with 
the  remainder  of  the  oil,  in  a  tinned  copper 
kettle,  adding  the  water,  and  heating  to  212° 
F.  until  a  uniform  plaster  was  formed.  (A.  J. 
P.,  1867,  p.  385.) 

Uses. — This  plaster,  which  has  long  been 
known  under  the  name  of  diachylon,  is  used 
as  an  application  to  excoriated  surfaces  and  to 
slight  wounds,  which  it  serves  to  protect  from 
the  action  of  the  air.  It  may  also  be  beneficial 
by  the  sedative  influence  of  the  lead  which 
enters  into  its  composition.  A  case  is  on  record 
in  which  lead  colic  resulted  from  its  long  con- 
tinued application  to  a  large  ulcer  of  the  leg. 
[Am.  J.  M.  S.,  xxiii.  246.)  J.  M.  Bigelow 
reports  a  case  of  excessive  sweating  of  the  feet 
cured  by  putting  the  patient  in  bed  for  thirteen 
davs  and  keeping  the  feet  enveloped  in  strips 
of' lead  plaster.  (N.  B.,  Oct.  1875.)  Its  chief 
use  is  in  the  preparation  of  other  plasters.1 

Off.  Prep. — Emplastrum  Adhsesivum,  U.  8. 
(Br.);  Emplastrum  Hydrargyri,  U.  8.,  Br.;  Em- 
plastrum Plumbi  Iodidi,  Br.;  Emplastrum  Sa- 
ponis,  U.  8.,  Br.;    Unguentum  Diachylon,  V.  8. 

EMPLASTRUM  PLUMBI  IODIDI.  Br. 

LEAD  IODIDE  PLASTER 

(em-plas'trum  plum'bi  I-od'j-dl) 
Empliltre   d'lodure   de    I'lomb.    Fr. ;   Jodbleipflaster, 

a. 

"Lead  Iodide,  2  ounces  (Imperial)  or  50 
grammes;  Lead  Plaster,  1  pound  (Imp.)  or  400 


1  Logan's  Plaster. — Take  of  Litharge.  Lead  Car- 
bonate, each,  1  pound;  Castile  Soap,  twelve  ounces; 
Butter  (fresh),  four  ounces;  Olive  Oil,  two  and  a 
half  pints;  Mastic,  in  powder,  two  drachms.  It  is  to 
be  understood  that  the  pound  and  ounce  are  of  the 
avoirdupois  weight.  Having  mixed  the  Soap,  Oil,  and 
Butter,  add  the  Litharge,  and  boil  the  mixture  gently, 
constantly  stirring,  for  an  hour  and  a  half,  or  until 
it  shall  assume  a  pale  brown  color ;  then  increase  the 
heat  somewhat,  and  continue  to  boil,  until  a  portion 
of  the  liquid,  dropped  on  a  smooth  board,  is  found 
not  to  adhere  to  it  on  cooling:  then  remove  it  from 
the  Are,  and  mix  the  mastic  with  it.  Logan's  plaster 
is  yet  employed  by  regular  practitioners  as  a  protec- 
tive and  discutieut  application. 

Plaster  of  Lead  Carbonate. — This  was  originally 
introduced  into  our  Pharmacopoeia  as  a  substitute 
for  MiiIiii'x  plaster,  nt  one  time  much  employed  in 
some  parts  of  the  United  States,  but  was  omitted  in 
the  edition  of  1840.  It  is  a  good  application  to  sur- 
faces inflamed  or  excoriated  by  friction,  and  may  be 
resorted  to  with  advantage  in  those  troublesome  cases 
of  cutaneous  irritation,  and  even  ulceration,  which 
are  likelv  to  occur  upon  the  back  and  hips  during 
long  continued  confinement  to  one  position.  We  give 
the  process  as  contained  in  the  Pharmacopoeia  of 
1830.  "Take  of  Carbonate  of  Lead  a  pound:  Olive 
Oil  two  pints;  Yellow  Wax  four  ounces;  Lead  Plaster 
a  pound  and  a  half:  Florentine  Orris,  in  powder. 
nine  ounces.  Boil  together  the  Oil  and  Carbonate 
of  Lead,  adding  a  little  water  and  constantly  stirring. 
till  they  are  thoroughly  incorporated;  then  add  the 
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grammes;  Resin,  2  ounces  (Imp.)  or  50  gram- 
mes. Finely  powder  the  Lead  Iodide;  mix  it 
with  the  Lead  Plaster  and  Resin  previously 
melted  together  at  as  low  a  temperature  as 
possible."    Br. 

This  is  a  local  discutient  plaster,  which  may 
also  be  used  with  other  means  to  affect  the 
system.    (See  Plumbi  Iodidum.) 

EMPLASTRUM  SAPONIS.  U.  S.,  Br. 

SOAP  PLASTER 

(em-plas'trurn  sa-pu'nls) 

Emplfttre  de  Savon,  Fr.  Cod.;  Emplastrum  cum 
Sapone,  Fr. ;  Emplastrum  Saponatum,  /\  Q.;  Seifen- 
pflaster,    O. ;   Emplasto  de  jabon,   Sp. 

*  "  Soap,  dried,  and  in  coarse  powder,  ten 
grammes  [or  154  grains] ;  Lead  Plaster,  ninety 
grammes  [or  3  ounces  av.,  76  grains]  ;  Water, 
a  sufficient  quantity,  to  make  about  one  hundred 
grammes  [or  3  ounces  av.,  231  grains].  Rub 
the  Soap  with  enough  Water  to  reduce  it  to 
a  semi-liquid  state;  then  mix  it  with  the  Ijead 
Plaster  previously  melted,  incorporate  thor- 
oughly by  stirring,  and  evaporate  to  the  proper 
consistence."    I 

"  Hard  Soap,  6  ounces  (Imperial)  or  150 
grammes;  Lead  Plaster,  2\  pounds  (Imp.)  or 
900  grammes;  Resin,  1  ounce  (Imp.)  or  25 
grammes.  Melt  each  ingredient  separately  at 
a  low  temperature;  mix;  evaporate,  with  con- 
stant  stirring,   to   a   proper   consistence."    Br. 

The  present  lT.  S.  formula  is  an  improvement 
upon  that  of  a  former  edition  of  the  Pharma- 
copoeia. By  directing  the  soap  to  he  in  powder 
instead  of  sliced,  it  may  be  more  thoroughly 
incorporated  with  the  plaster.  Greater  plas- 
ticity is  secured,  in  some  degree,  in  the  British 
process  by  the  use  of  resin.  Diehl  adopted  the 
plan  of  first  rubbing  the  soap  with  its  weight  of 
water,  then  straining  the  mixture  through  coarse 
muslin,  and  lastly  reducing  the  residue  with  a 
proportionate  quantity  of  water,  before  Btirring 
the  whole  into  the  melted  plaster.  (A.  J.  P., 
18G7,  p.  386.)  Soap  plaster  is  considered  dis- 
cutient, and  is  sometimes  used  as  an  applica- 
tion to  tumors,  where  a  dressing  is  required. 
Somewhat  softer  in  its  character,  the  soap 
cerate.1  formerly  official,  may  be  found  useful. 

Off.  Prep. — Emplastrum  Calefaciens,  Br.;  Em- 
plastrum Cantharidis.  Br. 


Wax  and  Tlaster,  and,  when  these  are  melted, 
sprinkle  in  the  Orris,  and  mix  the  whole  together." 
By  this  process  a  good  plaster  may  be  prepared,  rather 
too  soft  at  first,  but  soon  acquiring  the  proper  con- 
sistence. 

1  Ceratum  Saponis.  V.  S.  1870.  Soap  Cerate. 
(C6rat  de  Savon,  Fr. :  Seifencerat,  G.) — "Take  of 
Soap  Plaster  two  troyounces ;  White  Wax  two  troy- 
ounces  and  a  half;  Olive  Oil  four  troyounces.  Melt 
together  the  Plaster  and  Wax.  add  the  Oil.  and, 
after  continuing  the  heat  a  short  time,  stir  the  mix- 
ture until  cool/'   r.  S.  1870. 

Soap  cerate  is  thought  to  be  cooling  and  sedative, 
and  is  used  in  scrofulous  swellings  and  other  in- 
stances of  chronic  external   inflammation. 


EMULSA. 

EMULSIONS 

( e-mul'sa ) 

Emulsions,  Fr.;  Emulsiones,  G.;  Emulsiones,  It, 
Sp. 

Under  this  head  are  included  in  the  U.  S. 
Pharmacopoeia  liquid  preparations  in  which 
oleaginous  substances  are  suspended  in  aqueous 
fluids  by  the  intervention  of  gum  or  other  viscid 
matter.  The  preparations  forming  the  present 
class  of  emulsions  were  termed  Mixtures  in 
earlier  pharmacopoeias,  and  it  is  to  be  regretted 
that  under  this  indefinite  term  are  still  grouped 
liquids  of  many  kinds;  the  separation  of  these 
into  proper  classes  is  only  a  question  of  time, 
and  the  introduction  of  this  new  class  into  the 
Pharmacopoeia  of  1890  marked  the  first  step 
in  the  direction  of  greater  accuracy  in  defining 
pharmaceutical  preparations,  and  more  system 
in  classification.  The  object  of  emulsions  is 
usually  to  facilitate  the  administration,  to  con- 
ceal the  taste,  or  to  obviate  the  nauseating 
effects  of  unpleasant  medicines,  and  their 
perfection  depends  upon  the  intimacy  with 
which  the  ingredients  are  blended.  Some  skill 
and  care  are  requisite  for  the  production  of 
uniform  and  perfect  emulsions.  As  a  rule, 
the  body  to  be  suspended  should  be  thoroughly 
mixed  by  trituration  with  the  substance  in- 
tended t<>  act  as  the  intermedium,  before  the 
aqueous  vehicle  is  added.  In  the  case  of  the 
liquid  balsams  and  oils,  if  gum  arabic  is  em- 
ployed as  the  intermedium  it  should  be  pre- 
viously brought  to  the  state  of  mucilage  of 
the  consistence  directed  in  the  U.  S.  Pharmaco- 
poeia. When  a  fixed  (til  or  balsam  is  to  be 
made  into  an  emulsion,  the  method  most  em- 
ployed abroad  is  to  add  one  part  of  gum  to 
two  or  three  of  the  oil,  in  a  mortar,  triturate 
until  the  mixture  is  complete,  and  then  add  at 
once  twice  as  much  water  as  gum  used,  and  trit- 
urate rapidly  until  the  oil  is  completely  emul- 
sified, then  gradually  add  the  remainder  of  the 
vehicle  with  constant  trituration.  Agitationina 
bottle  is  sometimes  substituted  for  trituration. 
The  plan  most  largely  used  in  this  country  is 
to  make  the  emulsion  with  mucilage.  Having 
a  broad  flat  pestle  and  a  mortar  perfectly  free 
from  grease,  put  in  a  little  mucilage,  rub  it 
around  the  mortar,  add  about  half  as  much  oil, 
triturate  from  the  centre  so  as  to  emulsify  this, 
then  add  more  mucilage,  then  oil,  and  so  on 
until  the  operation  is  completed.  Care  is 
required  never  to  get  the  oil  in  excess  of  the 
mucilage.  This  plan  seems  to  accord  with  the 
principle  laid  down  by  R.  Rother  (Ch.  Ph., 
1872,  p.  25),  that  the  most  perfect  and  rapid 
emulsifier  is  a  perfect  emulsion.  The  proportion 
of  gum  and  water  necessary  to  make  a  good 
emulsion  with  the  fixed  oils  varies  with  the  oil. 
Thus,  while  castor  oil  requires  only  two  drachms 
of  the  gum  and  three  drachms  of  water  to  the 
ounce,  most  other  fixed  oils  require  half  their 
weight  of  gum,  and  a  weight  of  water  equal 
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to  half  that  of  the  oil  and  gum  united.  These 
quantities  being  well  rubbed  together,  any  de- 
sirable amount  of  water  may  afterwards  be 
gradually  added,  and  will  readily  incorporate 
with  the  other  ingredients.  The  white  of  egg 
has  been  frequently  ordered  by  physicians  as 
the  suspending  substance,  but  it  is  inferior  for 
this  purpose  to  the  yolk,  or  to  gum  arabic. 
When  the  white  is  used  it  should  be  well  beaten, 
and  incorporated  with  the  oleaginous  or  bal- 
samic substances  before  the  water  is  added. 
Quillaja,  saponin,  and  other  substances  having 
similar  properties  have  been  proposed  as  emul- 
sifying agents,  but  they  are  objectionable  on 
account  of  their  medicinal  activity.  Emul- 
sifying agents  should  be  inert. 

EMULSUM  AMYGDAL/E.  U.  S.  (Br.) 

EMULSION  OF  ALMOND  [Milk  of  Almond] 

(e-mul'sum  a-mygMa-lae ) 

Mlstura  Amygdala,  Br.;  Almond  Mixture;  MIs- 
tura  Amygdalae,  U.  S.  P.  1880  ;  Emulslo  Amygdalae, 
s.  Amygdalarum,  Emulslo  Simplex ;  Milk  of  Al- 
monds ;  Simple  Emulsion ;  Emulsion  d'Amande,  Fr. 
Cod.;  Lait  d'Amande,  Fr.;  Mandelemulsion,  Mandel- 
milch,  O. ;  Emulsione  di  mandorle  dolci,  It. ;  Emulsion 
comun,  Sp. 

* "  Sweet  Almond,  sixty  grammes  [or  2 
ounces  av.,  51  grains] ;  Acacia,  in  fine  pow- 
der, ten  grammes  [or  154  grains] ;  Sugar, 
thirty  grammes  [or  1  ounce  av.,  25  grains] ; 
Water,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms].  Having  blanched  the  Almond, 
add  the  Acacia  and  Sugar,  and  beat  them,  in  a 
mortar,  until  they  are  thoroughly  mixed.  Then 
rub  the  mass  with  nine  hundred  cubic  centi- 
meters [or  30  fluidounces]  of  water,  at  first 
very  gradually  added,  until  a  uniform  mix- 
ture results.  Strain  this  into  a  graduated 
vessel,  and  wash  the  mortar  and  strainer  with 
enough  Water  to  make  the  product  measure 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Mix  the  whole  thor- 
oughly. This  emulsion  should  be  freshly  pre- 
pared when  required."    U.  S. 

"  Compound  Powder  of  Almonds,  2  ounces 
(Imperial)  or  20  grammes;  Distilled  Water, 
16  ft.  ounces  (Imp.  meas.)  or  160  cubic  centi- 
metres. Triturate  the  Powder  with  a  little  of 
the  Distilled  Water  so  as  to  form  a  thin  paste ; 
gradually  add  the  remainder  of  the  Distilled 
Water;   strain   through  fine  muslin."    Br. 

These  preparations  are  essentially  the  same, 
the  gum  and  sugar  which  enter  into  the  U.  S. 
formula  directly  being  ingredients  of  the  com- 
pound powder  of  almonds  of  the  British. 
The  gum  arabic  in  these  formulas  is  intro- 
duced not  so  much  for  its  demulcent  proper- 
ties as  to  assist  in  the  suspension  of  the  in- 
soluble ingredients  of  the  almonds.  The  same 
formula  will  answer  for  the  preparation  of  an 
emulsion  of  bitter  almonds.  The  oleaginous 
matter  of  the  almonds  is  suspended  in  the  water 


by  means  of  their  albumen,  gum,  and  sugar, 
forming  a  milky  emulsion.  When  the  almonds 
themselves  are  employed,  as  in  the  U.  S.  pro- 
cess, care  should  be  taken  to  reduce  them  to  the 
consistence  of  a  paste  previously  to  the  addi- 
tion of  the  water,  and  with  each  successive 
portion  of  fluid  a  uniform  mixture  should  be 
formed  before  another  portion  is  added.  Com- 
mon water,  when  pure,  may  be  properly  substi- 
tuted for  the  distilled.  Great  care  should  be 
taken  to  select  the  almonds  perfectly  free  from 
rancidity.  The  emulsion  is  not  permanent.1 
Upon  standing,  the  oil  rises  like  thick  cream 
to  the  surface,  and  the  separation  is  effected 
more  quickly  by  heat,  alcohol,  and  the  acids, 
which  coagulate  the  albumen.  The  prepara- 
tion is  closely  analogous  to  milk  in  chemical 
relations  and  appearance.  In  warm  weather 
it  soon  becomes  sour. 

Uses. — Emulsion  of  almond  has  a  bland 
taste,  and  may  be  used  as  an  agreeable,  nutri- 
tive demulcent  in  catarrhal  and  dysenteric 
affections  and  irritation  of  the  urinary  pas- 
sages. To  be  of  service  it  must  be  freely  em- 
ployed. It  is  occasionally  employed  as  an 
emollient  lotion  and  as  a  vehicle  for  less  agree- 
able medicines,  but  should  not  be  used  with  any 
considerable  quantity  of  tinctures,  acidulous 
salts,  or  other  acid  substances. 

Dose,  two  to  eight  fluidounces  (60  to  240 
Cc). 

EMULSUM  ASAFCETID/E.  U.  S. 

EMULSION  OP  ASAFETIDA  [Milk  of  Asafoetida] 
(e-mul'sum  as-a-foet'i-dse) 

Asafetida  Mixture;  Mistura  (Lac)  Asafoetidae, 
Mistura  Asafoetida,  U.  S.  P.  1880;  Mixture  (Lait) 
d'Asafcetida,  Fr. ;  Asafoetidaemulsion,  Stinkasant- 
mileh,  G. 

*  "Asafetida,  in  selected  tears,  forty  gram- 
mes [or  1  ounce  av.,  180  grains] ;  Water,  a 
sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms]. 
Rub  the  Asafetida,  in  a  warmed  mortar,  with 
nine  hundred  cubic  centimeters  [or  30  fluid- 
ounces]  of  Water,  at  first  very  gradually 
added,  until  a  uniform  emulsion  results.  Then 
strain  the  mixture  into  a  graduated  vessel,  and 
rinse  the  mortar  and  strainer  with  enough 
Water  to  make  the  product  measure  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6J 
fluidrachms].  Mix  the  whole  thoroughly." 
U.  S. 

The  present  4  per  cent,  official  emulsion 
slightly  exceeds  in  strength  the  mixture  of  the 
U.  S.  P.  1870,  which  contained  but  3  per  cent. 


i 

i 


1  Concentrated  Emulsion  of  Almonds. — H.  P.  Rey- 
nolds prepares  a  permanent  preparation  which  when 
mixed  with  three  times  its  bulk  of  water,  makes  an 
emulsion  which  cannot  be  distinguished  from  the 
official,  by  using  the  following  formula.  Take  of 
Sweet  Almonds  [blanched].  Sugar,  Glycerin 
("C.  P."),  each,  one  ounce;  Powdered  Gum  Arabic 
one  drachm  ;  Water  two  ounces.  Rub  to  a  uniform 
paste,  strain  through  muslin,  evaporate  by  a  heat 
not  exceeding  150°  F.  to  the  consistency  of  a  fresh 
solid  extract,  flavor  to  suit. 


446 


Emulsum  Chloroformi. — Olei  Morrhuce. — cum  Hypophosphitibus.  part  i. 


of  asafetida.  This  emulsion  is  less  stimulant 
than  the  tincture,  and  more  prompt  in  its  action 
than  the  pill.  Its  excessively  disagreeable  odor 
and  taste  are,  however,  objections,  which  in- 
duce a  frequent  preference  for  the  last  men- 
tioned preparation.  It  is  very  often  employed 
as  an  enema.  From  two  to  four  fluidounees 
(60  to  120  Cc.)  may  be  given  by  the  rectum. 
D.  Aekerman  prepares  a  concentrated  emul- 
sion of  asafetida,  which  will  keep  if  excluded 
from  the  Light,  by  using  a  mixture  of  three- 
fourths  of  pure  water  and  one-fourth  of  diluted 
acetic  acid  as  the  menstruum.  For  cleaning 
mortars  in  which  asafetida  has  been  rubbed,  he 
recommends  solution  of  potassium  hydroxide, 
followed  bv  bitter  almond  water  or  paste,  and 
soap  and  water.    (A.  J.  P.,  1874,  p.  268.) 

Dose,  one-half  to  one  fiuidounce  (15  to  30 
Cc). 

EMULSUM  CHLOROFORMI.  U.  S. 

EMULSION  OF  CHLOROFORM 

(e-mul'sum  phlo-ro-for'nii) 

Chloroform  Mixture :  Emulsio  Chloroformi  :  Mis- 
tura  Chloroform!.  I".  S  P.  1880;  Emulsion  de  Cbloro- 
forme,  l'r. ;  (hloroformemulsion.  G. 

* "  Chloroform,  forty  cubic  centimeters  [or 
1  fiuidounce,  169  minima] ;  Expressed  Oil  of 

Almond,  sixty  cubic  centimeters  [or  2  fluid- 
ounces,  14  minims]  ;  Tragacantli,  in  very  line 
powder,  ten  grammes  [or  L54  grains]  ;  Water. 
a  sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounees,  0>\  flui- 
drachms].  Introduce  the  Tragaeanth  into  a  per- 
fectly dry  bottle  of  sufficient  capacity,  add  the 
Chloroform,  and  shake  the  bottle  thoroughly,  so 
that  every  part  of  the  surface  may  become 
wetted.  Then  add  about  two  hundred  and 
fifty  cubic  centimeters  [or  8  fluidounees,  218 
minims]  of  Water,  and  incorporate  it  by  vigor- 
ous shaking.  Next  add  the  Expressed  Oil  of 
Almond,  in  several  portions,  shaking  after  each 
addition,  and  when  the  Oil  has  been  thoroughly 
emulsified,  add  enough  Water,  in  divided  por- 
tions, shaking  after  each  addition,  to  make  the 
product  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounees,  6£  fluidrachms]." 
U.  S.  The  chloroform  mixture  of  the  U.  S.  P. 
1880  !  was  an  excellent  preparation;  the  present 
emulsion  is  not  quite  identical,  there  being  no 
camphor  in  it.  The  expressed  oil  of  almond 
renders  the  emulsion  more  permanent,  and  the 
proportion  of  chloroform  is  slightly  less  than 
in  the  U.  S.  P.  1880  chloroform  mixture, 
being  4  per  cent,  instead  of  5  per  cent,  as 
formerly.     This  emulsion  affords  an  easy  and 


1  "  Purified  Chloroform,  eight  parts  [or  two  flui- 
draehmsl  :  Camphor,  two  parts  [or  forty-five  grains]  ; 
Fresh  Yolk  of  Egg,  ten  parts  [or  half  a  fiuidounce]  ; 
Water,  eighty  parts  [or  four  fluidounees],  to  make 
one  hundred  parts  [or  ahout  five  fluidounees].  Rub 
the  Yolk  of  Egg  in  a  mortar,  first  by  itself,  then  with 
the  Camphor,  previously  dissolved  in  the  Chloroform, 
and  lastly,  with  the  Water,  sradually  added,  so  as 
to  make  a  uniform  mixture."    U.  8.  1880. 


agreeable  method  of  administering  chloroform; 
the  emulsion  is  permanent  and  does  not  sepa- 
rate on  standing.  The  chloroform  makes  it 
keep  long  unchanged. 

Dose,  two  to  eight  fluidrachms  (7.5  to  30 
Cc.). 

EMULSUM  OLEI  MORRHUCE.  U.  S. 

EMULSION  OF  COD  LIVER  OIL 

(e-mul'sum  o'le-i  mor'rhu-se) 

Emulsion  de  Huile  de  Foie  de  Morue,  Fr. ;  Leber- 
thranemulsion,  O. 

*  "  Cod  Liver  Oil,  five  hundred  cubic  centi- 
meters [or  16  fluidounees,  435  minims]  ;  Acacia, 
in  fine  powder,  one  hundred  and  twenty-five 
grammes  [or  4  ounces  av.,  179  grains] ;  Syrup, 
one  hundred  cubic  centimeters  [or  3  fluidounees, 
183  minims]  ;  Oil  of  Gaultheria,  four  cubic 
centimeters  [or  65  minims] ;  Water,  a  suffi- 
cient quantity,  to  make  one  thousand  cubic  cen- 
timeters [or  33  fluidounees,  6J  fluidrachms]. 
Rub  the  Acacia  with  the  Cod  Liver  Oil  in  a  dry 
mortar  until  uniformly  mixed,  then  add  at 
once  two  hundred  and  fifty  cubic  centimeters 
[or  8  fluidounees,  218  minims]  of  Water  and 
triturate  lightly  and  rapidly  until  a  thick  homo- 
geneous emulsion  is  produced;  to  this  add  the 
Oil  of  Gaultheria  and  the  Syrup,  with  enough 
Water  to  make  the  product  measure  one 
thousand  cubic  centimeters  [or  33  fluidounees, 
6$    fluidrachms],    and   mix   thoroughly. 

Note. — The  oil  of  Gaultheria  may  be  re- 
placed, if  desired,  by  a  suitable  quantity  of 
oil  of  bitter  almond  or  other  suitable  flavor- 
ing/' U.  S.  This  emulsion  was  introduced 
into  the  U.  S.  P.  (8th  Rev.)  for  the  purpose 
of  affording  a  simple  process  for  making  a 
reasonably  palatable  and  permanent  prepara- 
tion of  cod  liver  oil.  The  continental  method 
employed  is  best  adapted  for  stock  emulsions ; 
to  those  who  object  to  the  taste  of  a  com- 
bination of  syrup  and  an  oil  with  a  fishy 
taste,  the  emulsion  may  be  flavored  with  bruised 
celery  seed  and  salt  and  then  strained. 

Dose,  two  to  four  fluidrachms  (7.5  to  15  Cc). 

EMULSUM  OLEI  MORRHU/E  CUM 
HYPOPHOSPHITIBUS.  U.  S. 

EMULSION  OF  COD  LIVER  OIL 
WITH  HYPOPHOSPHITES 

(e-mul'sum  6'le-I  mor'rhu-se  cum 
hj'-pQ-phos-phl'ti-bus ) 

Emulsion  de  Huile  de  Foie  de  Morue  avec  les  Hypo- 
phosphites  de  Chaux,  de  Soude  et  de  Potasse,  Fr.  ; 
Leberthranemulsion  mit  unterphosphorigsauren  Sal- 
zen,  G. 

*  "  Cod  Liver  Oil,  five  hundred  cubic  centi- 
meters [or  16  fluidounees,  435  minims] ;  Acacia, 
in  fine  powder,  one  hundred  and  twenty-five 
grammes  [or  4  ounces  av.,  179  grains] ;  Cal- 
cium   Hypophosphite,    ten    grammes    [or    154 
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grains] ;  Potassium  Hypophosphite,  five  gram- 
mes [or  77  grains] ;  Sodium  Hypophosphite, 
five  grammes  [or  77  grains] ;  Syrup,  one  hun- 
dred cubic  centimeters  [or  3  fluidounces,  183 
minims] ;  Oil  of  Gaultheria,  four  cubic  centi- 
meters [or  65  minims] ;  Water,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]. 
Rub  the  Acacia  with  the  Cod  Liver  Oil  in  a 
dry  mortar  until  uniformly  mixed,  then  add 
at  once  two  hundred  and  fifty  cubic  centimeters 
[or  8  fluidounces,  218  minims]  of  Water  and 
triturate  lightly  and  rapidly  until  a  thick,  homo- 
geneous emulsion  is  produced,  add  the  Oil  of 
Gaultheria  and  incorporate  thoroughly;  dis- 
solve the  Hypophosphites  in  one  hundred  cubic 
centimeters  [or  3  fluidounces,  183  minims]  of 
Water,  mix  the  solution  with  the  Syrup,  and 
add  the  liquid  gradually  to  the  emulsion  with 
continued  trituration.  Lastly,  add  enough 
Water  to  make  the  product  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms],  and  mix  thoroughly. 

Note. — The  Oil  of  Gaultheria  may  be  re- 
placed, if  desired,  by  a  suitable  quantity  of  oil 
of  bitter  almond  or  other  suitable  flavoring." 
U.  S. 

This  process  of  the  U.  S.  P.  (8th  Rev.),  like 
that  for  the  emulsion  of  cod  liver  oil,  is  in- 
tended to  furnish  a  means  of  providing  a 
uniform  preparation  which  will  take  the  place 
of  many  different  proprietary  emulsions  on 
the  market,  for  this  can  be  prescribed  by  phy- 
sicians without  violating  a  code  of  ethics. 

Dose,  two  to  four  fluidrachms  (7.5  to  15  Cc). 

EMULSUM  OLEI  TEREBINTH  IInVE. 
U.  S. 

EMULSION  OF  OIL  OF  TURPENTINE 

(e-mul'sum  6'le-i  ter-e-bin'thi-nae) 

Emulsion  d'Essence  de  T£rebenthine,  Fr. ;  Terpen- 
tinolemulsion,  O. 

*  "  Rectified  Oil  of  Turpentine,  fifteen  cubic 
centimeters  [or  243  minims]  ;  Expressed  Oil 
of  Almond,  five  cubic  centimeters  [or  81 
minims] ;  Syrup,  twenty-five  cubic  centimeters 
[or  406  minims] ;  Acacia,  in  fine  powder,  fifteen 
grammes  [or  231  grains] ;  Water,  a  sufficient 
quantity,  to  make  one  hundred  cubic  centimeters 
[or  3  fluidounces,  183  minims].  Introduce  the 
Acacia  into  a  perfectly  dry  bottle  of  sufficient 
capacity,  add  the  Rectified  Oil  of  Turpentine 
and  the  Expressed  Oil  of  Almond  and  shake 
the  bottle  thoroughly.  Then  add  about  thirty 
cubic  centimeters  [or  1  fluidounce,  7  minims] 
of  Water  and  incorporate  it  by  vigorous  shak- 
ing. When  the  Oil  has  been  completely  emul- 
sified, add  first  the  Syrup,  in  several  portions, 
shaking  after  each  addition,  and  then  enough 
Water,  in  divided  portions,  shaking  after  each 
addition,  to  make  the  product  measure  one 
hundred  cubic  centimeters  [or  3  fluidounces, 
183  minims]."    U.  S. 


The  U.  S.  P.  (8th  Rev.)  introduced  this 
emulsion  with  the  view  of  providing  a  simple 
and  fairly  permanent  preparation.  Rectified 
oil  of  turpentine  should  be  used  exclusively. 
The  process  is  much  like  the  one  recommended 
by  J.  Winchell  Forbes,  and  a  mortar  and  pestle 
are  not  needed  to  produce  a  perfect  emulsion. 

Dose,  one  to  two  fluidrachms  (3.75  to  7.5 
Cc). 

ERGOTA.  U.  S.,  Br. 

ERGOT  [Ergot  of  Rye,  Spurred  Rye] 

( er'go-ta ) 

"  The  sclerotium  of  Claviceps  purpurea 
(Fries)  Tulasne  (Fam.  Hypocreacece),  replac- 
ing the  grain  of  rye,  Secale  cereale  Linne  (Fam. 
Graminece) .  Ergot  should  be  moderately  dried, 
and  not  exposed  to  a  damp  atmosphere.  After 
being  kept  more  than  one  year,  it  is  unfit  for 
use."  V.  S.  "  The  sclerotium  of  Claviceps 
purpurea,  Tulasne,  originating  in  the  ovary 
of  Secale  cereale,  Linn."    Br. 

Secale  Clavatum,  Mater  Secalis,  Clavua  Seealinus ; 
Rye  Smut,  Mother  of  Rye.  Cockspur  Rye  ;  Ergot  de 
Seigle,  Fr.  Cod.;  Ergot,  Seigle  Ergotg  (noir),  B16 
Cornu,  Fr. ;  Secale  Cornutum,  P.  O.;  Mutterkorn, 
Kornmutter,  Rogenmutter,  Zapfenkorn.  Hungerkorn, 
Cr. ;  Segala  cornuta,  Grano  speronato,  It.;  Cornezuelo 
de  centeno,  Sp. 

In  all  the  Gramineae,  or  grass  tribe,  and 
in  some  of  the  Cyperaceae,  the  place  of  the 
seeds  is  sometimes  occupied  by  a  morbid  growth 
which,  from  its  resemblance  to  the  spur  of  a 
cock,  has  received  the  name  of  ergot,  adopted 
from  the  French.  This  product  is  most  fre- 
quent in  the  rye,  Secale  cereale,  and  from  that 
grain  was  adopted  in  the  first  edition  of  the 
U.  S.  Pharmacopoeia,  under  the  name  of  secale 
cornutum,  or  spurred  rye.  In  the  edition  of 
1840  the  name  was  changed  to  ergota.  It  is 
probable  that  this  morbid  growth  has  similar 
properties  from  whatever  plant  derived,  and 
the  fact  has  been  proved  in  relation  to  the 
ergot  of  wheat.  (See  A.  J.  M.  S.,  N.  S.,  xxxii. 
479,1  also  Iowa  Med.  Journ.,  iv.  93.) 


1  Tulasne  found  that  dissimilar  sclerotia  collected 
from  twelve  species  of  grasses,  produced  fructifica- 
tion identical  with  that  of  the  ergot  of  rye,  so  that 
it  is  probable  that  many  apparently  dissimilar  ergots 
are  specifically  identical,  their  appearance  being 
modified  by  the  species  of  grass  which  they  inhabit. 
It  is  further  probable  that  all  ergots  have  medicinal 
properties  which  agree  in  character  though  not  in 
intensity.  The  short  thick  ergot  which  gathers  upon 
the  wild  rice  of  Minnesota,  Zizania  aquatica,  L..  has 
long  been  used  as  an  abortifacient  and  oxytocic  by 
the  Indian  women  ;  while  according  to  Parke,  Davis 
and  Co.,  the  wild  ergot  growing  on  various  species  of 
Agropyrum  and  Eli/nuts  in  the  Western  United  States, 
is  fully  equal  medicinally  to  the  official  plant.  M. 
Leperdriel.  Jr.,  affirms  that  the  ergot  of  wheat  is 
destitute  of  the  poisonous  properties  of  that  of  rye, 
and  is  less  liable  to  change.  Bentley  of  London, 
found  that  of  two  specimens,  one  of  the  ergot  of 
rye.  the  other  of  wheat,  which  had  been  kept  under 
similar  circumstances  for  ten  years,  the  former  was 
quite  destroyed,  while  the  latter  was  apparently  un- 
changed. Ergot  is  rarer  in  wheat  than  in  rye.  and 
in  the  head  of  the  former  there  is  generally  but  one 
and  very  rarely  more  than  two  of  the  diseased  grains. 
It  is  produced  usually  in  wheat  In  wet  seasons,  and 
on  that  side  of  the  head  most  exposed  to  the  damp- 
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PART  I. 


Investigations  of  Tulasne  have  shown  that 
ergot  is  not  the  diseased  grain  of  the  rye,  but  the 
sclerotium  of  a  fungus,  the  Claviceps  purpurea, 
Tulasne.  This  fungus  has  three  stages  in  its 
life  history.  The  development  of  the  sphace- 
lia, or  first  stage,  commences  with  that  of  the 
pistil,  which  serves  as  a  soil  for  it.  The  ovary 
of  the  rye  consists  of  a  cellular  membrane  of 
two  coats,  the  outer  of  which  has  a  thick  paren- 
chyma, white  and  gorged  with  juice;  the  inner 
is  very  delicate  and  green.  The  sphacelia, 
when  it  takes  possession  of  the  ovary,  iden- 
tifies itself  with  the  outer  parenchyma,  and  in 
some  measure  replaces  it,  being  as  it  were 
borne  by  the  inner  membrane.  It  rapidly  in- 
creases, taking  the  form  of  the  ovary,  and 
almost  obliterating  its  cavity.  The  ovule  is 
either  entirely  wanting,  or  may  be  seen,  on  a 
careful  examination,  in  an  imperfect  form. 
For  some  time  the  parasite  is  represented 
entirely  by  the  sphacelia,  which  is  an  oblong, 
fungous  mass,  almost  homogeneous,  soft  and 
tender,  marked  on  its  surface  by  numerous 
sinuous  furrows,  and  having  within  many  irreg- 
ular cavities,  which,  as  well  as  the  outer  coat, 
are  uniformly  covered  with  linear  parallel  cells. 
From  the  summits  of  these  peripheric  cells, 
internal  as  well  as  external,  issue  oval  capsules, 
from  .005  to  .007  Mm.  in  length,  which  spread 
upon  neighboring  objects,  and  especially  the 
glumes  of  the  flowers  they  inhabit.  They  are 
a  kind  of  reproductive  cells,  called  conidia, 
which  are  produced  by  many  fungi  long  before 
the  perfect  plant  is  developed.  Tulasne  calls 
them  "  spermatie."  In  the  early  stage  the  spha- 
celia does  not  affect  the  top  of  the  ovary;  and 
the  stigmas  attached.  The  stamens  often  abort ; 
but  the  filaments  and  anthers  may  sometimes  be 
seen  buried  in  the  tissue  of  the  sphacelia,  and 
altered  by  its  action.  Sometimes  the  ovule  is 
not  completely  aborted,  but  it  is  certainly  never 
developed  into  a  normal  grain.  In  all  ergot- 
ized  plants  the  pistils  and  stigmas,  when  they 
remain,  are  often  covered  with  a  mouldiness, 
consisting  of  spores  and  entangled  filaments, 
which  end  by  covering  the  parts  with  an  abun- 
dant ashy  or  sooty  powder.  This  is  a  different 
fungus,  and  was  confounded  by  Quekett  with 

ness.  It  is  shorter  and  much  thicker  than  the  ergot 
of  rye,  being  about  half  an  inch  long  and  three- 
quarters  of  an  inch  or  more  in  circumference,  and 
cleft  into  two  or  three  divisions.  In  color  and  odor 
it  resembles  the  spurred  rye.  (P.  J.,  March  and  April, 
1863.) 

The  ergot  of  oats  is  said  to  be  of  a  black  color, 
measuring  from  ten  to  twelve  millimeters  in  length 
and  three  to  four  in  thickness,  and  to  have  been  used 
in  Algeria  as  a  substitute  for  rye  ergot.  (L.  M.  K., 
March,  1888. )  The  ergot  of  diss,  an  Algerian  reed, 
Ampclodcsma  tenax,  has  appeared  in  commerce  to 
some  extent.  It  is,  when  small,  slightly  curved, 
but  when  long  (6  to  9  centimeters)  it  takes  a  spiral 
turn  from  right  to  left,  the  longitudinal  furrows  being 
present  on  the  inner  face.  It  is  thinner,  dryer,  and 
more  brittle  than  the  ergot  of  rye,  and  has  been  used 
for  the  preparation  of  an  ergotine  or  extract  closely 
resembling  the  official  one,  but  said  to  be  of  a  clearer 
red  or  brown  color.  Lallemand  asserts  that  the  ergot 
of  diss  is  twice  as  strong  as  the  ergot  of  rye,  and 
states  that  it  is  abundant  and  readily  collected.  It 
is  also  stated  to  be  less  hygroscopic  and  less  apt  to 
be  attacked  by  acari  than  is  the  official  article.  (P. 
J.,   xvi.    684,    1886.) 


the  ergot  plant.  It  is  found  as  well  in  the 
non-ergotized  as  in  the  ergotized  flowers,  and 
in  those  of  plants  which  do  not  bear  ergot. 
At  a  somewhat  advanced  period  of  the  develop- 
ment of  the  sphacelia,  there  exudes,  espe- 
cially from  the  summit,  a  very  adhesive  juice, 
which  spreads  over  that  structure,  bearing  along 
with  it  an  immense  number  of  the  seedlets  or 
"  spermatids."  This  leaves  on  the  surface  when 
dry  an  oily  appearance,  and  afterwards  the 
spots,  where  it  remains,  become  brownish  or 
blackish.  But  this  exudation  does  not  appear 
until  the  sphacelia  has  ceased  to  constitute  the 
whole  plant. 

At  the  base  of  the  sphacelia  is  produced  a 
compact  body,  violet-black  without  and  white 
within,  which  is  the  ergot  in  a  rudimentary 
state.  With  this  commences  the  second  stage 
in  the  development  of  the  fungus.  The  young 
ergot  is  everywhere  invested  by  the  tissue  of 
the  sphacelia  (which  Tulasne  calls  also  sper- 
magonia,  from  its  office)  ;  but,  as  it  increases,  it 
seems  to  be  placed  below  the  spermatopherous 
apparatus,  and  raises  it  steadily  out  of  the 
floral  bracts  which  concealed  it,  ending  by  sup- 
porting it  wholly  at  its  summit.  Sometimes 
it  carries  with  it  the  atrophied  ovary,  which 
still  shows  the  hairs  that  crowned  it,  and  some 
remains  of  the  stigmas.  It  results  that  the 
ergot,  which  is  technically  the  sclerotium  of  the 
fungus,  remains  for  some  time  concealed  in 
the  sphacelia,  so  that  this  seems  to  constitute 
the  whole  plant ;  but,  when  the  function  belong- 
ing to  this  has  been  fulfilled,  it  begins  to  dry, 
and  is  much  deformed.  The  ergot,  on  the  con- 
trary, increases  in  all  directions,  and  soon 
appears  above  the  glume.  As  it  augments,  the 
thin  coating  which  it  has  received  from  the 
spermatopherous  tissue,  especially  below,  grad- 
ually becomes  thinner,  and  seems  to  disappear, 
so  that  its  surface,  instead  of  being  uniformly 
violet-black,  is  only  here  and  there  covered  with 
the  remains  of  the  tissue,  or  with  a  deposit 
of  the  conidia  or  "spermatie."  Nevertheless, 
the  sphacelia,  deformed,  shrunken,  and  worn 
away  by  rains  and  other  causes,  remains  long 
at  the  top  of  the  ergot,  along  with  the  abortive 
ovary,  etc.,  and  may  even  continue  to  adhere 
when  the  ergot  is  detached  from  the  plant. 
The  time  required  for  full  development  of 
the  sphacelia  and  the  ergot  or  sclerotium  varies. 
In  an  example  under  the  observation  of 
Tulasne,  at  least  a  month  elapsed  after  the 
appearance  of  the  sphacelia  before  the  growth 
was  completed. 

Ergot  has  absolutely  nothing  in  common  with 
normal  grain.  The  anatomical  structure  and 
all  the  physical  characters  of  ergot  are  those 
of  the  mushrooms,  or  rather  of  a  sclerotic 
mycelium.  The  parenchyma,  which  is  whitish, 
dry,  and  brittle,  consists  in  all  its  parts  of 
irregular,  globular,  or  polyhedric  thick-walled 
cells,  intimately  united,  and  filled  with  a  limpid 
oil,  but  feebly  colored  by  iodine.  The  super- 
ficial utricles,  which  alone  are  colored,  have  an 
outer  wall  thicker  than  the  inner,  and  the  color 
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of  these  is  what  gives  its  characteristic  hue 
to  ergot.  Not  the  least  trace  of  starch  is  to 
be  detected.  If  ergot  is  planted  in  a  suitable 
soil,  evidences  of  germination  are  seen  in  about 
three  months.  Little  globular  prominences 
appear  on  its  surface,  which  gradually  enlarge, 
and  raise  themselves  upon  cylindrical  stems, 
and  finally  become  perfect  pilei  or  fruiting 
fungi,  producing  elongated,  rod-like  spores  in 
flask-shaped  cavities  which  open  by  a  little 
pore.  These  little  fungi  belong  to  the  genus 
Sphceria.  As  they  increase,  the  interior  of  the 
ergot  becomes  exhausted,  by  contributing  to 
their  growth.  Falling  to  the  ground,  in  its 
natural  course,  the  ergot  in  the  soil  germinates, 
and  produces  pilei,  the  spores  of  which,  carried 
up  with  the  juices  of  rye,  become  lodged  in  the 
ovary,  where  they  begin  the  course  of  life 
and  progress  which  has  been  delineated.  Dif- 
ferent grains  are  probably  infested  with  differ- 
ent species  of  Claviceps,  but  there  is  no  reason 
to  think  that  any  other  species  is  concerned  in 
the  product  of  any  official  variety  of  ergot. 
(Annales  des  Sciences  Naturelles,  3e  ser.,  xx.  5, 
1853.)  The  ergot  usually  projects  out  of  the 
glume  or  husk  beyond  the  ordinary  outline  of 
the  spike  or  ear.  In  some  spikes  the  place  of 
the  seeds  is  wholly  occupied  by  the  ergot,  in 
others  only  two  or  three  spurs  are  observed.  It 
is  said  to  be  much  more  energetic  when  collected 
before  than  after  harvest.  Rye  has  generally 
been  thought  to  be  most  subject  to  the  disease 
in  poor  and  wet  soils,  and  in  rainy  seasons,  and 
intense  heat  succeeding  continued  rains  has  been 
said  to  favor  its  development,  especially  if  these 
circumstances  occur  at  the  time  the  flower  is 
forming.  It  is  now,  however,  asserted  that 
moisture  has  little  or  nothing  to  do  with  its  pro- 
duction. It  should  not  be  collected  until  some 
days  after  it  has  begun  to  form,  as,  according 
to  Bonjean,  if  gathered  on  the  first  day  it  does 
not  possess  the  poisonous  properties  which  it 
exhibits  when  taken  on  the  sixth  day.  (See  P. 
J.,  Jan.  1842.)  Ergot  enters  commerce  chiefly 
from  Russia,  Germany,  and  Spain.  Of  the 
three  varieties  the  Spanish  ergot  is  considered 
the  best,  yielding  usually  from  13  to  15,  some- 
times as  high  as  18,  per  cent,  of  extractive.  It 
is  somewhat  darker-colored,  rather  shorter,  and 
more  uniform  than  is  the  German  ergot.  An 
ergot  of  excellent  quality  has  been  sent  from 
the  Canary  Islands  to  England. 

Properties. — Ergot  is  in  solid,  brittle  yet 
somewhat  flexible  grains,  from  a  third  of  an  inch 
to  an  inch  and  a  half  long,  from  half  a  line  to 
three  lines  in  thickness,  cylindrical  or  obscurely 
triangular,  tapering  towards  each  end,  obtuse  at 
the  extremities,  usually  curved  like  the  spur  of 
a  cock,  marked  with  one  or  two  longitudinal 
furrows,  often  irregularly  cracked  or  fissured, 
of  a  violet-brown  color  and  often  somewhat 
glaucous  externally,  yellowish-white  or  violet- 
white  within,  of  an  unpleasant  odor  when  in 
mass,  resembling  that  of  putrid  fish,  and  of  a 
taste  which  is  at  first  scarcely  perceptible,  but 
ultimately     disagreeable     and     slightly     acrid. 

(29) 


"  Subcylindrical,  obscurely  three-angled,  taper- 
ing toward  both  ends  but  obtuse,  somewhat 
curved,  1.5  to  3  Cm.  long  and  about  3  Mm.  thick; 
externally  purplish-black,  longitudinally  fur- 
rowed on  each  side,  more  conspicuously  on  the 
concave  side ;  fracture  short,  pinkish  or  reddish- 
white;  odor  peculiar,  heavy,  increased  by  trit- 
uration with  potassium  hydroxide  T.S.;  taste 
disagreeable."  U.  S.  Ergot  yields  its  virtues  to 
water  and  alcohol.  The  aqueous  infusion  or 
decoction  is  claret-colored,  and  has  an  acid  re- 
action. It  is  precipitated  by  lead  acetate  and 
subaeetate,  silver  nitrate,  and  tincture  of  galls, 
but  affords  with  iodine  no  evidence  of  the  pres- 
ence of  starch.  Long  boiling  impairs  the  vir- 
tues of  the  medicine. 

Assay. — The  attempt  to  assay  preparations 
of  ergot  by  the  action  upon  the  comb  of  the 
domestic  cock  seems  to  us  of  doubtful  utility, 
since  it  is  at  present  uncertain  whether  the 
action  of  ergot  upon  the  uterus  and  upon  the 
blood  vessels  is  due  to  the  same  principle  or  to 
several — it  may  be  antagonistic — substances. 
Keller's  method  of  chemical  assay  is  based  upon 
the  fact  that  the  vaso-constricting  power  of 
ergot  is  largely  due  to  the  alkaloid  comutine, 
which  may  be  readily  extracted  with  ether.  Be- 
fore extraction,  however,  it  is  necessary  to 
remove  the  fixed  oils,  which  can  be  accomplished 
by  percolation  with  purified  petroleum  benzin, 
as  follows : 

25  Gm.  of  dried  powdered  ergot  are  perco- 
lated with  petroleum  benzin  until  a  small  por- 
tion of  the  percolate  shows  no  residue  upon 
evaporation.  The  ergot  is  then  dried  and 
shaken  in  a  flask  with  125  Cc.  of  ether  for  ten 
minutes,  after  which  a  mixture  of  1  Gm.  of  cal- 
cined magnesia,  with  20  Cc.  of  water,  is  added 
and  the  flask  again  agitated  for  thirty  minutes. 
100  Cc.  of  the  ethereal  liquid  are  now  drawn  off 
and  filtered  through  cotton  into  a  separator  con- 
taining 25  Cc.  of  a  0.5  per  cent,  hydrochloric 
acid  solution;  after  vigorous  shaking  the 
aqueous  portion  is  decanted.  This  process 
should  be  repeated  twice  afterwards  with  15 
and  10  Cc.  respectively  of  the  acid  solution. 
The  collected  acid  liquids  are  then  rendered 
alkaline  with  ammonia  water  and  shaken  out 
several  times  with  ether,  the  ethereal  solutions 
are  collected  in  a  tared  flask  and  evaporated  to 
dryness;  the  weight  of  the  residue  multiplied 
by  5  shows  the  percentage  of  alkaloid  present, 
which  should  be  about  0.2  per  cent. 

Ergot  has  been  analyzed  by  Vauquelin, 
Winckler,  Wiggers,  Wright,  Legrip,  Wenzell, 
Tanret,  Dragendorff,  and  several  others.  Wright 
supposed  the  virtues  of  ergot  to  reside  in  the 
fixed  oil,  which  he  therefore  recommended  as  a 
substitute  for  the  medicine.  The  oil  of  ergot, 
when  obtained  from  grains  recently  collected,  is, 
according  to  Wright,  often  quite  free  from  color, 
but  as  usually  prepared  it  is  reddish  brown.  It 
has  a  disagreeable,  somewhat  acrid  taste,  is 
lighter  than  water,  and  is  soluble  in  alcohol  and 
alkaline  solutions.  It  is  prepared  by  forming 
an  ethereal  tincture  of  ergot  by  the  process  of 
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displacement,  and  evaporating  the  ether  with  a 
gentle  heat.  It  may  be  more  cheaply  prepared 
by  substituting  petroleum  benzin  for  ether. 
Experience  has  shown  that,  though  the  oil  thus 
prepared  with  ether  may  have  produced  effects 
analogous  to  those  of  ergot,  they  were  to  be  as- 
cribed rather  to  some  principle  extracted  along 
with  the  oil  by  the  menstruum  than  to  the  oil 
itself,  for,  when  procured  by  expression,  this 
has  been  found  to  be  inactive,  although  Procter 
has  ascertained  that  it  contains  a  little  secalin, 
one  at  least  of  the  active  principles  of  ergot, 
which  may  be  separated  from  it  by  washing 
with  acidulated  water.  According  to  T.  R. 
Baker,  the  oil  has  a  taste  and  odor  similar  to 
those  of  castor  oil,  with  which  it  also  agrees  in 
ultimate  composition,  and  yields  analogous  re- 
sults in  saponification.  (A.  J.  P.,  xxiv.  101-2.) 
T.  C.  Herrmann  investigated  specially  the 
chemical  constitution  of  the  oil  of  ergot.  As 
obtained  by  means  of  ether,  it  was  brownish  yel- 
low, of  an  aromatic  odor  and  acrid  taste,  viscid, 
of  the  sp.  gr.  0.9249,  and  without  the  drying 
property.  It  consists  of  22.703  per  cent,  of 
palmitic  acid,  69.20.3  of  oleic  acid,  and  8.091  of 
glycerin.  (N.  R.,  1872,  p.  238;  from  Buchner's 
Repertorium,  1871,  p.  283.)  The  sugar  of  ergot 
was  found  by  Mitscherlich  to  be  mycose,  C12II22 
On.  According  to  Won/ell  (A.  J.  P.,  May, 
18G4),  ergot  of  rye  contains  two  peculiar  alka- 
loids, wfaicb  he  designated  (choline  and  ergotine, 
and  claimed  to  be  the  active  principles  of  the 
drug.  The  two  bases  of  ergot  are,  according  to 
Wenzell,  combined  with  ergotic  acid,  the  exist- 
ence of  which  has  been  further  admitted  by 
Ganser.  It  is  said  to  be  a  volatile  body  yield- 
ing erystallizable  salts. 

A  erystallizable.  colorless  alkaloid,  ergotinine, 
C36H40N4O6,  which  is  probably  identical  with 
Wenzell's  ergotine,  was  isolated  (1877-78)  by 
Tanret.  He  obtained  it  to  the  amount  of  0.04 
per  cent.,  some  amorphous  ergotine,  moreover, 
being  present.  The  solutions  of  ergotinine 
turn  greenish  and  red  very  soon;  they  are  fluo- 
rescent. Sulphuric  acid  imparts  to  it  a  red, 
violet,  and  finally  blue  hue.  The  ecboline  of 
Wenzell  was  named  by  Robert  cornutine.  C.  C. 
Keller  asserts  that  picrosclerotine,  cornutine, 
and  Tanret's  ergotinine  are  identical,  and  that 
ergot  contains  but  one  alkaloid  which  persists 
in  it  for  one  year  unaltered.  This  alkaloid  is 
crystalline,  insoluble  in  water,  soluble  in  alcohol 
and  chloroform,  slightly  soluble  in  ether;  by 
sulphuric  acid  it  is  colored  violet  blue.  (Chem. 
Ztg.,  1894,  105;  Proc.  A.  Ph.  A.,  1895,  542.) 
C.Jakoby  (Ph.  Centralh.,  1897,  58)  believes  that 
he  has  isolated  from  ergot  three  chemically  dif- 
ferent bodies,  chrysotoxin,  secalintoxin,  and 
sphacelotoxin.  All  of  these  are,  however,  thera- 
peutically similar.  It  is  affirmed  that  chryso- 
toxin fully  represents  ergot  pharmacologically, 
and  retains  its  activity  unaltered  for  years, 
whereas  sphacelotoxin  and  secalintoxin  do  not. 

Dragendorff  and  several  of  his  pupils  believe 
that  they  have  isolated  the  following  amorphous 
principles  of  the  drug:  1,  sclerotic  acid,  said  to 


be  a  very  active  substance,  used  chiefly  in  sub- 
cutaneous injections;  about  4  per  cent,  of  color- 
less acid  may  be  obtained  from  good  ergot  of 
rye ;  2,  scleromucin,  a  mucilaginous  matter  which 
may  be  precipitated  by  alcohol  from  aqueous 
extracts  of  the  drug;  3,  sclererythrin,  the  red 
coloring  matter  probably  allied  to  anthrachinon 
and  the  coloring  substances  of  madder,  chiefly 
to  purpurin;  4,  scleroiodin,  a  bluish-black  pow- 
der soluble  in  alkalies;  5,  fusco-sclerotinic  acid; 
6,  picrosclerotine,  apparently  a  highly  poisonous 
alkaloid ;  lastly,  7,  scleroxanthin,  C7H7O3  -4- 
H2O,  and  8,  sclerocrystallin,  C7H7O3,  which 
have  been  obtained  in  crystals;  their  alcoholic 
solution  is  but  little  colored,  yet  assumes  a 
violet  hue  on  addition  of  ferric  chloride. 

Tanret  also  observed  in  ergot  of  rye  a  volatile 
camphoraceous  substance. 

For  an  improved  process  for  making  sclerotic 
acid,  by  Podwissotzky,  see  N.  R.,  1883,  p.  271. 
Yoswinkel  obtained  from  ergot  a  brown  amor- 
phous substance,  which  he  proved  by  hydrolysis 
to  yield  mannose.  The  body  is  a  hemi-cellulose, 
and  the  name  mannan  has  been  given  to  it.  He 
states  that  Drauendorff's  sclerotic  acid  and 
seleroniuein  are  identical  with  mannan.  (Ph. 
Cut  rail,.,    L891,    p.   531.) 

Robert  I/'//.  Centralh.,  1SS4,  p.  G07;  All,  Das 
Mvtterkoma,  Leipzig,  1884)  found  three 
physiologically  active  principles:  1st,  ergotic 
acid,  which  he  considers  the  principle  constit- 
uent of  the  sclerotic  acid  of  Dragendorff  and 
Podwissotzky,  and  which  is  isolated  by  precipi- 
tation with  ammoniacal  lead  subacetate;  2d, 
sjihaeelie  acid,  which  can  be  isolated  by  taking 
advantage  of  the  insolubility  of  the  free  acid  in 
water  and  its  solubility  in  alcohol;  3d,  the  alka- 
loid cornutine,  winch  is  not  identical  with  the 
crystalline  or  with  the  amorphous  ergotinine  of 
Tanret  ;  it  is  readily  soluble  in  alcohol,  and  is 
obtained  from  an  alkaline  aqueous  solution  by 
agitation  with  ether.  This  alkaloid  is  said  to 
be  very  poisonous.  Robert's  conclusions  have 
been  questioned  by  Tanret  (P.  J.,  1885,  p.  889), 
but  the  former  reaffirms  his  statements  and  be- 
lieves that  ergotinine  is  worthless,  and  that 
the  activity  of  fresh  ergot  is  due  to  sphacelic 
acid  and  cornutine  as  above  described:  the 
important  fact,  however,  is  noted  that  these 
latter  principles  entirely  lose  their  properties  on 
keeping;  he  therefore  proposes  that  they  be 
made  into  pills  and  coated  to  protect  them.  (A. 
Pharm.,  1886,  p.  597.)     Robert's  process1  for 


1  Kxhaust  the  drug  with  water,  acidulated  with 
hydrochloric  acid,  neutralize  the  aqueous  solution, 
nearly  with  sodium  carbonate,  evaporate  in  vacuo  at 
a  very  low  temperature  to  a  syrupy  consistence,  and 
treat  with  alcohol.  Filter,  distil  off  the  alcohol 
carefully,  and  treat  the  nearly  dry  product  with  an- 
hydrous ether,  which  removes  any  ergotinine  present. 
After  making  the  residue  alkaline  with  sodium  car- 
bonate it  is  treated  with  acetic  ether,  and  the  solu- 
tion shaken  with  water  containing  a  little  citric  acid, 
which  removes  the  cornutine  in  an  almost  pure  state. 
This  process  is  repeated,  and  it  is  finally  precipitated 
from  its  acetic  ether  solution  by  anhydrous  ether. 
Prepared  in  this  way,  cornutine  will,  if  kept  dry, 
and  not  exposed  to  light,  remain  unchanged.  (The 
author  kept  some  for  three  years.)  (Y.  B.  P.,  1891, 
p.   190.) 
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cornutine  we  append  in  a  foot-note  (page  450). 
For  assay  of  ergot  by  A.  R.  L.  Dohme,  see 
Proc.  A.  Ph.  A.,  1895,  263. 

The  odor  of  ergot  is  no  doubt  owing  to  the 
liberation  of  its  volatile  alkaloid,  probably  in 
consequence  of  a  slow  decomposition  of  the 
native  salt.  A  method  of  detecting  ergot  in  a 
mixed  powder,  rye  flour  for  example,  is  thus 
afforded.  If,  on  the  addition  of  solution  of 
potassium  hydroxide,  the  odor  of  ergot  be  per- 
ceived, the  presence  of  the  drug  is  sufficiently 
proved. 

Ergot,  when  perfectly  dry  and  kept  in  well- 
stoppered  bottles,  will  retain  its  virtues  for  a 
considerable  time,  but  exposed  to  air  and 
moisture  it  speedily  undergoes  chemical  change 
and  deteriorates.  Gobley  kept  for  more  than 
ten  years,  perfectly  sound,  some  ergot  which 
he  had  selected  from  the  year's  harvest,  care- 
fully sifted,  wiped  with  linen,  then  exposed  to  a 
heat  of  from  50°  to  60°  C.  for  three  or  four 
hours,  and  finally  put  into  small  boxes,  holding 
each  about  30  Gm.  (a  troyounee),  previously 
heated  with  the  ergot,  and  finally  closed  air 
tight  with  pitch.  (J.  P.  C,  Mar.  1873,  p.  216.) 
It  is,  moreover,  apt  to  be  attacked  by  a  minute 
worm,  which  consumes  the  interior  of  the 
grain,  leaving  the  exterior  shell  and  an  excre- 
mentitious  powder.  This  insect  is  sometimes 
found  in  the  ergot  before  removal  from  the 
plant.  In  the  state  of  powder  the  medicine 
still  more  readily  deteriorates,  but  Dragendorff 
believes  that  the  decay  is  due  to  oxidization  of 
the  fatty  principles  of  the  ergot,  and  can  be 
prevented  by  depriving  the  ergot  of  its  oil 
before  powdering.  (A.  P.  S.,  xxv.)  This  has 
since  been  confirmed  by  Zschiesing,  who  pre- 
served ergot  for  two  years,  and  Bombelon,  who 
kept  ergot  in  good  condition  for  nine  years, 
by  previously  removing  the  fixed  oil  with  ether. 
(Ph.  Ztg.,  No.  49,  p.  51;  A.  J.  P.,  1881,  p. 
457.)  It  is  best,  as  a  rule,  to  renew  it  every 
year  or  two.  M.  Viel  recommends  that  it 
should  be  well  dried  at  a  gentle  heat,  and  in- 
corporated with  double  its  weight  of  loaf  sugar, 
by  means  of  which,  if  protected  from  moisture, 
it  will  retain  its  virtues  for  many  years.  Ac- 
cording to  Zanon,  the  same  result  is  obtained 
by  stratifying  it  with  well  washed  and  perfectly 
dried  sand,  in  a  bottle  from  which  air  and 
light  are  excluded.  Camphor  and  powdered 
benzoin  are  said  to  prevent  injury  from  worms. 
Aymoiner  immerses  fresh  ergot  in  an  ethereal 
solution  of  tolu,  dries  it,  and  preserves  in 
tightly  closed  bottles. 

Uses. — Ergot  can  scarcely  be  considered  as 
a  poison,  since  an  ounce  of  the  fluidextract 
rarely  produces,  except  in  the  pregnant,  any 
obvious  symptoms  unless  it  be  nausea,  and  we 
have  administered  the  same  preparation  in 
daily  dose  of  three  ounces  continuously  for 
several  weeks  without  producing  distinct  symp- 
toms. Large  doses  are  liable,  it  is  true,  to 
produce  abortion  in  pregnant  women,  but  even 
this  result  is  uncertain,  and  we  know  of  but 
one  instance  of  fatal  poisoning  by  it  unless  the 


death  was  produced  by  the  abortion.  The 
symptoms  of  the  recorded  cases  of  poisoning 
have  been  paleness,  and,  as  most  characteristic, 
an  especial  coldness  of  the  surface,  partial 
paralysis  with  numbness  and  tingling  in  the 
limbs,  feebleness  of  the  pulse,  restlessness, 
and  finally  stupor  or  delirium. 

In  the  fatal  case  narrated  by  Pratschke,  un- 
easiness in  the  head,  oppression  of  stomach, 
diarrhoea,  urgent  thirst,  burning  pains  in  the 
feet,  tetanic  spasms,  violent  convulsions,  and 
death  ensued  upon  eating  freely  of  ergotized 
grain.  (London  Med.  Gaz.,  Oct.  1850,  p.  579.) 
The  long  continued  and  free  use  of  ergot  is 
highly  dangerous,  even  when  no  immediate 
effects  are  perceptible.  Fatal  epidemics  in 
different  parts  of  the  continent  of  Europe,  par- 
ticularly in  certain  provinces  of  France,  have 
long  been  ascribed  to  the  use  of  bread  made 
from  rye  contaminated  with  this  fungus.1  Dry 
gangrene,  typhus  fever,  and  disorder  of  the 
nervous  system  attended  with  convulsions,  are 
the  forms  of  disease  which  have  followed  the 
use  of  this  unwholesome  food.  It  is  true  that 
ergot  has  been  denied  to  be  the  cause,  but 
accurate  investigations  made  by  competent  men 
upon  the  spot  where  the  epidemics  have  pre- 
vailed, together  with  experiments  upon  inferior 
animals,2  leave  no  room  for  reasonable  doubt 
that  at  least  the  gangrenous  affection  alluded  to 
has  resulted  from  it. 

Upon  the  lower  animals  ergot  acts  as  upon 
man.  Besides  its  influence  upon  the  uterus,  the 
most  important  physiological  action  of  the  drug 
is  upon  the  vasomotor  nervous  system.  It  has 
been  abundantly  proved  that  in  full  therapeutic 
dose  it  raises  remarkably  the  arterial  pressure 
by  producing  a  general  vasomotor  spasm.  This 
spasm  is  almost  certainly  the  result  of  a  stimu- 
lation of  the  vasomotor  nerve  centres,  but  there 
are  still  some  authorities  who  believe  that  the 
drug  acts  peripherally  upon  the  muscular  coats 
of  the  vessels  or  upon  the  nerves  connected 
therewith. 

On  the  continent  of  Europe,  in  Germany, 
France,  and  Italy,  ergot  has  long  been  empiri- 
cally employed  by  midwives  for  promoting  the 
contraction  of  the  uterus,  and  its  German  name 
of  mutterkorn  implies  a  popular  acquaintance 
with  its  peculiar  powers.  But  the  attention  of 
the  medical  profession  was  first  called  to  it 
by  Stearns  of  Saratoga  County,  N.  Y.  (New 
York  Medical  Repository,  1807.)  In  its  opera- 
tion upon  the  pregnant  uterus,  it  produces  a 
constant  unremitting  contraction  and  rigidity, 
rather  than  that  alternation  of  spasmodic  effort 
and  relaxation  which  is  observable  in  the  natural 
process  of  labor.     Hence,  unless  the  os  uteri 


1  Hofmann  states  that  one-tenth  per  cent,  of  ergot 
can  be  detected  in  bread  by  macerating  30  grains  of 
coarsely  grated  bread  in  40  grains  of  ether  and  20 
drops  of  diluted  sulphuric  acid  for  24  hours,  strain- 
ing, shaking  with  solution  of  sodium  bicarbonate 
and  allowing  to  stand,  when  the  solution  separates 
and  is  of  a  violet  color.     (See  also  N.  R.,  1883.) 

2  An  epidemic  among  sheep  was  caused  by  eating 
ergotized  grain.    (See  P.  J.,  x.  195.) 
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and  external  parts  are  sufficiently  relaxed,  the 
medicine  is  likely  to  produce  injury  to  the  foetus 
by  the  incessant  pressure  which  it  maintains, 
and  the  death  of  the  child  is  thought  not  unfre- 
quently  to  have  resulted  from  its  injudicious 
employment.  The  cases  to  which  it  is  thought 
to  be  especially  adapted  are  those  of  lingering 
labor,  when  the  os  uteri  is  sufficiently  dilated 
and  the  external  parts  sufficiently  relaxed,  when 
no  mechanical  impediment  is  offered  to  the 
passage  of  the  child,  and  the  delay  is  ascribable 
solely  to  want  of  energy  in  the  uterus.  Other 
cases  are  those  in  which  the  death  of  the  foetus 
has  been  ascertained,  and  when  great  exhaus- 
tion or  dangerous  constitutional  irritation  im- 
periously calls  for  speedy  delivery.  The  medi- 
cine may  also  be  given  to  promote  the  expul- 
sion of  the  placenta,  to  restrain  inordinate  hem- 
orrhage after  delivery,  and  to  hasten  the  dis- 
charge of  the  foetus  in  protracted  cases  of  abor- 
tion. In  women  subject  to  dangerous  flooding, 
a  dose  of  ergot  given  immediately  before  de- 
livery is  said  to  be  very  beneficial  in  its 
effects. 

Ergot  is  also  much  used  to  cause  the  expul- 
sion of  coagula  of  blood,  polypi,  and  hydatids 
from  the  uterine  cavity,  and  even  a  number  of 
successful  cases  of  its  employment  for  the  de- 
struction by  strangulation  of  fibroid  tumors  of 
the  uterus  have  been  reported.  In  uterine  hem- 
orrhage, unconnected  with  pregnancy,  the  medi- 
cine is  very  useful,  and  it  is  probably  ihe  most 
used  and  moat  efficient  of  all  remedies  in  pul- 
monary and  other  similar  internal  hemorrhages. 
Its  action  in  these  cases  is  no  doubt  the  result 
of  the  contracting  power  it  has  over  the  smaller 
vessels.  This  action  of  ergot  upon  the  blood 
vessels  suggests  its  employment  in  those  cases 
in  which  there  is  local  or  general  dilatation  of 
the  blood  vessels.  It  has  been  used  in  pulmonic 
congestion  with  apparent  good  results,  and  it  has 
been  highly  lauded  in  the  first  stages  of  pneu- 
monia by  several  clinicians,  especially  by  J.  E. 
Kelly  (Med.  Register,  1887,  vol.  x.)>  M  giving 
immediate  relief  when  injected  hypodermically 
in  low  forms  of  pulmonary  hypersemia  such  as 
occur  in  typhoid  fevers.  It  will  probably  also 
be  found  of  service  as  a  vasomotor  stimulant  in 
surgical  shock,  and  has  been  much  used  against 
cerebral  congestion,  in  spinal  congestion,  in 
colliquative  sweats,  and  in  diabetes  insipidus. 
In  apoplexy,  owing  to  its  pronounced  tendency 
to  increase  the  blood  pressure,  it  must  be  given 
with  the  greatest  caution  if  at  all.  The  best 
preparation  of  ergot  for  internal  administra- 
tion, except  when  an  immediate  influence  is 
desired,  is  the  official  solid  extract  given  in 
capsules.  The  fluidextract  is  perhaps  absorbed 
a  little  more  quickly,  but  it  is  much  more  apt 
to  sicken  the  stomach.  The  dose  of  solid  extract 
is  5  to  30  grains  (0.32  to  2.0  Gm.) ;  of  the  fluid- 
extract,  half  a  fluidrachm  to  two  fluidrachms 
(1.8  to  7.5  Cc).  In  hemorrhoids,  and  in  varicose 
veins  of  the  leg.  it  has  been  injected  into  the 
diseased  tissue  with  success,  but  probably  acts 
only  by  producing  a  severe  local  inflammation. 


Under  the  name  of  ergotine,  usually  with  the 
name  of  the  maker  attached,  a  number  of  puri- 
fied extracts  of  ergot  are  upon  the  market. 
They  may  be  used  in  doses  of  from  5  to  10  gr. 
(0.32  to  0.65  Gm.),  but  have  no  advantage  over 
the  official  preparations.  Bonjean's  ergotine  is 
made  by  exhausting  ergot  with  water,  evapo- 
rating to  the  consistence  of  syrup,  precipitating 
the  albumen,  gum,  etc.,  by  a  large  excess  of 
alcohol,  decanting  the  clear  liquid,  and  evapo- 
rating to  the  consistence  of  a  soft  extract.  When 
promptness  and  certainty  of  action  are  re- 
quired, ergot  may  be  used  hypodermically. 
Solutions  of  extract  of  ergot  are  very  prone 
to  undergo  speedy  decomposition,  and,  as  such 
altered  solutions  are  very  irritating,  it  is  impor- 
tant that  solutions  for  hypodermic  use  be  made 
freshly,  especially  as  the  experiments  of  Engel- 
mann  (D.  M.  W.,  Sept.  30,  1886)  have  shown 
that  the  addition  of  ordinary  antiseptic  agents 
to  such  solutions,  unless  in  very  large  amount, 
simply  delays  decomposition,  and  that  the 
changes  may  be  far  advanced  although  the  prep- 
arations seem  to  the  eye  unaltered.  Notwith- 
standing all  possible  precautions,  the  hypo- 
dermic injections  of  ergot  have  a  tendency  to 
produce  local  inflammations  and  abscesses,  but 
the  danger  may  be  reduced  to  a  minimum  by 
absolute  obedience  to  the  following  directions: 
Extract  of  ergot,  five  grains,  should  he  dissolved 
in  twenty  minims  of  recently  boiled  water,  and 
two  or  three  drops  of  glycerin  and  half  a  drop 
of  phenol  be  added.  This  solution  should  be 
filtered  to  remove  any  solid  particles,  and  then 
at  once  be  thrown  deeply  into  the  cellular 
tissues. 

Dujardin-Beaumetz  gives  the  dose  of  Tanret's 
crystallized  ergotine  for  hypodermic  use  as  5 
milligrammes  (seven -hundredths  of  a  grain). 
(B.  (i.  T.,  xciv.  236.)  Sclerotic  acid  does  not 
represent  ergot,  as  was,  so  far  as  concerns  the 
commercial  article,  shown  by  experiments  made 
in  the  laboratory  of  the  University  of  Pennsyl- 
vania ;  indeed,  the  research  of  Nikitin,  who 
claims  that  it  is  the  active  principle,  affords 
abundant  evidence  that  it  is  not  so.  (L.  M.  R., 
1879,  p.  21.) 

Dose,  of  ergot,  fifteen  to  sixty  grains  (1  to 
3.9  Gm.). 

Off.  Prep. — Extractum  Ergotae,  U.  8.,  Br.; 
Fluidextractum  Ergotse,  U.  8.  (Br.);  Infusum 
Ergotae,  Br.;  Injeetio  Ergotse  Hypodermica,  Br. 
(from  extract)  :  Tinctura  Ergotae  Ammoniata, 
Br.;  Vinum  Ergotae,  U.  8.    (from  fluidextract). 

ERIODICTYON.   U.  S. 

ERIODICTYON  [Yerba  Santa] 

(er-i-o-dIc'ty-6n) 

"  The  dried  leaves  of  Eriodictyon  calif  orni- 
cum  (Hooker  and  Arnott)  Greene  (Fam.  Hy- 
dro phyllacece) ."    U.  S. 

Mountain  Balm,  Consumptive's  Weed,  Bear's  Weed. 
Gum   Bush. 
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Eriodictyon  [Eriodictyum]  californicum 
(Hook,  and  Am.),  Greene  (E.  glutinosum, 
Benth.),  is  a  low  evergreen  shrub  growing 
abundantly  upon  dry  hills  in  California.  It 
is  glabrous,  resinous  to  the  feeling,  with  lan- 
ceolate leaves  from  three  to  six  inches  long, 
irregularly  more  or  less  serrate,  sometimes  en- 
tire, whitened  beneath,  between  the  reticulations, 
by  a  minute  and  close  tomentum,  above  gla- 
brous. The  corolla  is  half  an  inch  long,  tubular 
funnel-form;  the  calyx  is  about  one-sixth  of  an 
inch  long,  and  sparsely  hirsute.  The  leaf 
structure  has  been  studied  by  F.  W.  Ritter. 
(See  A.  J.  P.,  1895,  565.) 

E.  tomentosum,  which  grows  often  along  with 
E.  californicum,  especially  in  the  southern  part 
of  California,  is  readily  distinguished  by  its 
dense  coat  of  short  villous  hairs,  whitish  or 
rusty-colored  with  age.  It  is  also  a  larger  shrub 
than  E.  californicum,  has  its  corolla  somewhat 
salver-form,  and  its  leaves  oblong  or  oval,  and 
obtuse. 

Properties. — The  leaves  of  eriodictyon  have 
already  been  sufficiently  described,  but  they  are 
further  characterized  by  the  U.  S.  Pharma- 
copoeia as  "  usually  occurring  in  fragments ; 
entire  leaf  oblong-lanceolate,  5  to  15  Cm.  long 
and  1  to  3  Cm.  broad,  acute  at  the  apex,  nar- 
rowed below  into  a  short,  broad  petiole,  the  mar- 
gin more  or  less  incurved,  entire  or  irregularly 
serrate,  or  crenate-dentate ;  upper  surface 
yellowish-green,  smooth,  covered  with  a  brown- 
ish resin;  lower  surface  whitish  or  yellowish- 
white,  conspicuously  reticulated  and  densely 
tomentose;  brittle,  but  flexible  in  a  damp  and 
warm  atmosphere;  odor  somewhat  aromatic; 
taste  balsamic  and  sweetish."  U.  S.  H.  S.  Well- 
come (Pharm.,  1876,  p.  73)  found  the  drug  to 
contain  two  aromatic  resins,  while  an  aqueous 
infusion  of  leaves  which  had  been  exhausted  by 
alcohol  yielded  an  intensely  bitter  extract.  Ac- 
cording to  the  analysis  of  Chas.  Mohr  (A. 
J.  P.,  1879,  549),  it  contains  tannic  acid  and 
8  per  cent,  of  an  acrid,  bitter  resin,  upon  which 
its  activity  is  believed  to  depend,  also  a  minute 
quantity  of  volatile  oil.  R.  Rother  describes 
{A.  J.  P.,  1887,  p.  225)  an  acid  resin  whicb. 
forms  with  bases  quite  soluble  salts.  The  acid 
resin  was  obtained  at  the  conclusion  of  the 
spontaneous  volatilization  of  the  several  sol- 
vents as  a  green-yellow  transparent  mass. 
Thai  (Ph.  Z.  R.,  1883,  p.  209)  showed  the  pres- 
ence of  ericolin,  C34H56O21. 

Uses. — Eriodictyon  has  long  been  used  in 
California  as  a  bitter  tonic,  and  also  as  a 
stimulant  balsamic  expectorant.  There  is  con- 
siderable testimony  to  its  usefulness  in  asthma, 
chronic  bronchitis,  and  allied  conditions;  also 
in  chronic  inflammation  of  the  genito-urinary 
tract.  Attention  has  been  called  by  Kier  to  its 
remarkable  power  of  disguising  the  taste  of 
quinine.  It  is  best  exhibited  in  the  form  of  the 
official  fluidextract,  the  dose  of  which  is  one- 
half  to  one  drachm  (1.8  to  3.75  Cc.) ;  a  solid 
extract  has  been  made,  which  may  be  given  in 
doses  of  from  five  to  fifteen  grains  (0.32  to  1.0 


Gm.).  In  cases  of  asthma,  eriodictyon  is  often 
used  by  smoking.  The  aromatic  syrup  is  well 
adapted  as  a  vehicle  for  quinine. 

Dose,  fifteen  to  sixty  grains  (1.0  to  3.9  Gm.). 

Off.  Prep. — Fluidextractum  Eriodictyi,  U.  8. 

EUCALYPTI  GUMMI.  Br. 

EUCALYPTUS  GUM 

(eu-ca-ryp'tl  gum'mi) 

Australian  or  Eucalyptus  Kino ;  Red  Gum. 

"A  ruby-colored  exudation,  or  so-called  red 
gum,  from  the  bark  of  Eucalyptus  rostrata, 
Schlecht,  and  some  other  species.  Imported 
from  Australia."    Br. 

A  kino-like  exudation  is  obtained  in  Australia 
from  various  species  of  Eucalyptus,  but  the 
commercial  is  chiefly  yielded  by  E.  rostrata, 
which  occurs  over  a  wide  area  along  water- 
courses in  Australia  and  New  South  "Wales.  It 
is  a  large,  gregarious  tree,  with  almost  linear- 
pointed  leaves  and  shining  bark,  and  is  espe- 
cially characterized  by  the  long  beak  upon  the 
operculum  of  its  seed  vessel.  The  gum  is 
obtained  by  cutting  the  tree,  inserting  a  piece 
of  bent  tin,  and  catching  the  red,  thick  liquid 
in  a  vessel.  The  average  yield  is  said  to  be 
about  one  quart  per  tree.  In  a  few  days  the 
liquid  hardens  into  a  kino-like  mass. 

Red  gum  occurs  in  commerce  in  grains  or 
small  masses  of  a  purplish-red,  ruby-red,  or  gar- 
net color,  closely  resembling  ordinary  kino,  but 
somewhat  more  brilliant,  with  a  distinctly  bitter- 
ish taste,  tough,  and  adhering  to  the  teeth.  It 
does  not  equal  kino  in  astringency.  From  80 
to  90  per  cent,  of  it  is  soluble  in  cold  water, 
forming  a  neutral  solution.  It  is  almost  en- 
tirely soluble  in  alcohol  (90  per  cent.).  For 
further  description,  see  u  Australian  Kino," 
under  Kino.  In  the  analyses  made  by  J.  H. 
Maiden,  red  gum  yielded  about  4.5  per  cent,  of 
tannic  acid.  (A.  J.  P.,  1897.)  It  is  used  for 
diarrhoeas  of  relaxation,  and  other  affections  for 
which  kino  has  been  employed,  and  is  also 
largely  employed  as  the  basis  of  lozenges  and 
gargles. 

Dose,  from  two  to  ten  grains  (0.13  to  0.65 
Gm.). 

Off.  Prep. — Trochiscus  Eucalypti   Gummi,   Br. 

EUCALYPTOL.  U.  S. 

EUCALYPTOL  [Cineol] 

(eu-ca-lyp'tol) 

CioHisO  —  152.98 

"An  organic  oxide  (cineol),  obtained  from 
the  volatile  oil  of  Eucalyptus  Globidus  Labil- 
lardiere  (Fam.  Myrtacece),  and  from  other 
sources.  It  should  be  kept  in  well-stoppered, 
amber-colored  bottles,  in  a  cool  place,  pro- 
tected from  light."    U.  S. 

Eucalyptol,  Fr.  Cod. ;  Cineol,  Terpane.  Cajeputol, 
Fr.;    Terpan,    G. ;    Eucaliptol,    Sp. 
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This  was  a  new  official  liquid  of  the  U.  S.  P. 
1890.  In  the  distillation  of  eucalyptus  leaves, 
the  portion  which  conies  over  between  170°  C. 
(338°  F.)  and  178°  C.  (352.4°  F.)  is  set  aside 
as  crude  eucalyptol.  To  obtain  it  pure  a  redis- 
tillation from  potassium  hydroxide  or  calcium 
chloride  is  necessary.  It  is  very  liquid,  nearly 
colorless,  with  a  strong,  aromatic,  campho- 
raceous  odor,  is  slightly  soluble  in  water,  but 
very  freely  soluble  in  alcohol.  Nitric  acid 
produces  with  it  a  crystallizable  acid ;  by  the 
action  of  phosphoric  anhydride  (J.  P.  C.,  4e 
ser.,  xii.  204)  it  is  converted  into  eucalyptene, 
CioHie,  a  substance  allied  to  cymene,  and 
eucalyptolen. 

C.  Jahns  (A.  J.  P.,  1885,  p.  237)  gave  the 
formula  CioHisO  to  eucalyptol,  and  showed  it 
to  be  identical  with  cajuputol,  or,  as  it  is  now 
generally  known,  cincol.  Wallach  (Ann.  Ch. 
Ph.,  248,  pp.  278  to  283)  showed  that  the  oil 
from  E.  Globulus  contained  cineol  (eucalyptol) 
and  dextro-pincne,  while  that  from  E.  amygda- 
lina,  Labill.,  contained  cineol  and  lavo-phcllan- 
drene.     (See  Eucalyptus.) 

The  U.  S.  Pharmacopoeia  describes  it  as  fol- 
lows :  "A  colorless  liquid,  having  a  characteristic, 
aromatic,  and  distinctly  camphoraceous  odor, 
and  a  pungent,  spic}',  and  eooling  taste.  Spe- 
cific gravity:  0.925  at  25°  C.  (77°  P.).  Soluble 
in  all  proportions  in  alcohol.  Boiling  point: 
170°  to  177°  C.  (348.8°  to  350.6°  F.).  Eucalyp- 
tol is  optically  inactive  (distinction  from  the 
oil  of  eucalyptus  and  many  other  volatile  oils). 
When  exposed  to  a  temperature  somewhat  below 
0°  C.  (32°  F.)  it  solidifies  to  a  mass  of  oolorless, 
needle-shaped  crystals,  which  liquefy  at  — 1°  C. 
(30.2°  F.).  If  1  Cc.  of  Eucalyptofbe  placed  in 
a  freezing  mixture  and  an  equal  volume  of 
phosphoric  acid  be  gradually  added,  a  solid 
white  crystalline  mass  of  cineolphosphoric 
acid  should  result,  and  if  warm  water  be 
then  added  the  cineol  will  separate.  If  5  Co. 
of  Eucalyptol  be  shaken  with  5  Cc.  of  sodium 
hydroxide  T.S.,  it  should  not  diminish  in  volume. 
Its  alcoholic  solution  should  be  neutral  to  litmus 
paper,  and  if  to  5  Cc.  of  this  solution  a  drop  of 
ferric  chloride  T.S.  be  added,  there  should  not 
be  produced  a  brownish  or  violet  color  (absence 
of  phenols)."  U.S. 

Uses. — Eucalyptol  has  been  used  with  good 
results,  instead  of  oil  of  eucalyptus,  as  a 
stimulant  expectorant  in  catarrhal  pneumonia, 
chronic  bronchitis,  bronchorrhoca,  and  other 
catarrhal  conditions  of  the  respiratory  mucous 
membrane.  Its  vapor  volatilized  with  steam 
in  an  inhaling  apparatus  is  efficient.  It  has 
also  been  employed  in  chronic  inflammation 
of  the  genito-urinary  mucous  membrane,  and 
locally  as  an  antiseptic  dressing  to  ulcers,  and 
as  a  counter-irritant  in  neuralgia  and  rheu- 
matism. 

Dose,  five  to  ten  minims  (0.3  to  0.6  Cc.)  four 
to  six  times  a  day,  best  administered  in  cap- 
sules. Its  solution  in  fatty  oil  has  been  used 
hypodermically. 

Off.  Prep. — Liquor  Antisepticus,  U.  8. 


EUCALYPTUS.  U.  S. 

EUCALYPTUS 

(eu-ca-lyp'tus) 

"  The  dried  leaves  of  Eucalyptus  Globulus 
Labillardiere  (Fam.  Myrtaceaz),  collected  from 
the  older  parts  of  the  tree."  U.  S. 

Blue  Gum-tree  Leaves,  Australian  Fever-tree 
Leaves,  Eucalyptus  Leaves;  Eucalyptus,  Fr.  Cod.; 
Feuilles  cTEucalyptus,  Fr. ;  Eucalyptusblatter,  Q. ; 
Eucalitto,  It.;  Eucalipto  (Uoja  de),  Sp. 

The  genus  Eucalyptus  is  composed  of  ever- 
greens, most  of  them  large  trees,  principally 
known  as  Gum  trees,  Woolly  butts,  Iron  barks, 
etc.,  natives  of  Australia  and  Tasmania,  form- 
ing, it  is  stated,  about  three-fourths  of  the 
whole  vegetation  of  those  countries.  At  least  one 
hundred  and  forty  species  have  been  described, 
but  there  seems  to  be  much  obscurity  in  regard 
to  the  specific  distinction  of  the  various  forms.1 

Most  of  the  species  do  not  require  excessive 
heat  for  their  perfecting,  and  some  of  them  are 
able  to  resist  moderate  frosts.  Over  forty 
species  are  being  grown  successfully  in  the 
United  States,  and  in  the  neighborhood  of 
Los  Angeles  and  other  points  in  California  a 
pure  oil  is  said  to  he  commercially  produced. 
On  account  of  the  rapidity  of  their  growth  and 
the  hardness  and  indestructibility  of  their  tim- 
ber, many  of  the  species  are  very  valuable  for 
economic  purposes.  A  number  of  the  species 
UC  said  to  be  cultivated  in  the  Southwest  as  a 
source  of  honey.  (See  Bulletin  No.  35  of  the 
U.  S.  Bureau  of  Forestry.) 

E.  Globulus,  Labill.;  B.  &  T.  ii.  109.— The 
young  operculum  conical,  the  length  of  the  four- 
sided  eupule,  the  adult  depressed  and  mucronate 
in  the  middle;  axillary  peduncles  very  short,  one- 
flowered  ;  leaves  alternate,  lanceolate,  subfalcate. 

According  to  Albert  Schneider,  the  tree  E. 
Globulus  produces  two  distinct  leaf  forms.  Of 
these  the  earlier  are  comparatively  thin,  rather 
large,  ovate  and  cordate  at  the  base,  and  are  al- 
most free  from  medicinal  properties,  while  the 
so-called  isolated  leaves,  which  appear  later,  are 
thick,  sickle-shaped,  pointed,  and  not  cordate 
at  the  base.  (P.  J.,  lix.  191.) 

This  is  one  of  the  largest  known  trees,  attain- 
ing sometimes  a  height  of  300  or  even  350  feet, 
with  a  smooth,  ash-colored  bark;  leaves  a  foot 
in  length,  and  varying,  according  to  age,  from  a 
glaucous  white  to  a  bluish-green  color;  and  large 
pinkish-white  axillary  flowers,  sometimes  single, 
sometimes  in  clusters.  Although  its  wood  is 
very  resinous,  hard,  and  durable,  the  tree  is  re- 
markable for  the  rapidity  of  its  growth,  reach- 
ing, under  favorable  circumstances,  fifty  feet  of 
height  in  five  or  six  years.  It  flourishes  best  in 
valleys  having  a  rich,  moist  soil,  and  has  very 

'See  Bentham,  Flora  Australiensis ;  Baron  F.  von 
Mueller's  Eucalyptographia,  1879  to  1884.  Baker 
and  Smith  (A  Research  on  the  Eucalypts,  Sydney, 
1902).  arrange  the  species  in  seven  different  groups, 
according  to  the  chemical  characteristics  of  the  oils 
which  they  produce. 

It  is  stated  that  the  leaves  of  the  E.  rebaudianum, 
of  Paraguay,  are  used  in  that  country  in  place  of 
sugar,   which  they  exceed  in  sweetening  power. 
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largely  been  naturalized  in  semi-tropical  coun- 
tries, partly  on  account  of  its  economic  value, 
but  chiefly  because  of  the  reputation  it  enjoys 
as  a  means  of  overcoming  malaria.  Its  sanitary 
powers  appear  to  be  established,  numerous  no- 
toriously miasmatic  stations  and  districts  hav- 
ing been  rendered  healthful  by  its  growth.  It 
is  probable  that  the  destruction  of  the  miasma  is 
due  not  so  much  to  emanations  from  the  tree  as 
to  the  fact  that  it  evaporates  water  so  rapidly 
from  its  innumerable  large  leaves  as  to  drain 
the  swamps  and  marshes  in  which  it  is  planted. 
It  is  possible,  however,  that  the  large  amount  of 
volatile  oil  which  must  escape  from  it  has  some 
effect,  and  it  is  even  aflirmed  (A.  J.  P.,  1875,  p. 
423)  that  the  parasitic  phylloxera  will  not  at- 
tack grape-vines  growing  near  it.  ' 

The  eucalyptus  oil  of  commerce  is,  indeed, 
composed  chiefly  of  the  oils  of  E.  amygdalina 
and  E.  dumosa,  which  yield  a  very  much  larger 
product  than  does  the  official  species.  The  oils 
of  E.  piperita  and  E.  hcemastoma  have  a  pep- 
permint odor,  and  that  of  E.  citriodora  a 
citron-like  odor,  while  the  oil  of  E.  staigeriana 
exactly  resembles  the  oil  of  verbena;  it  is  prob- 
able that  these  oils  will  come  into  commerce  for 
the  purposes  of  the  perfumer. 

Properties. — The  leaves  are  the  official  por- 
tion of  the  plant  and  are  officially  described  as 
follows :  "  Petiole  twisted,  2  to  3  Cm.  long ; 
blade  lanceolately  scythe-shaped,  from  15  to  30 
Cm.  long,  2  to  4  Cm.  broad,  tapering  above, 
rounded  or  very  abruptly  contracted  at  the 
oblique  base,  coriaceous,  pale  green,  pellucid- 
punctate;  venation  inconspicuous,  anastomosing 
near  the  entire  margin;  odor  aromatic  and 
somewhat  camphoraceous ;  taste  aromatic,  bitter, 
and  cooling."  U.  S. 

In  March,  1870,  Cloez  (J.  P.  C,  4e  ser.,  xii. 
201)  reported  an  elaborate  chemical  study  of 
the  eucalyptus  leaves,  and  his  results  have  been 
substantially  confirmed  by  Debray  (De  V Eu- 
calyptus Globulus,  Paris,  1872),  Rabuteau 
{Mem.  de  VAcademie,  Nov.  1872),  and  Brough- 
ton  (P.  J.,  3d  ser.,  iii.  463).  Cloez  found,  be- 
sides chlorophyll,  resin,  tannin,  and  inert  sub- 
stances, an  essential  oil,  upon  which  the  virtues 
of  the  drug  appear  to  depend.  Of  this  oil  the 
fresh  leaves  afforded  2.75  parts  per  hundred, 
the  recently  dried  leaves  6  parts;  leaves  which 
had  been  kept  some  time  yielded  a  much  smaller 
percentage.  In  the  distillation,  the  oil  for  a 
time  comes  over  freely  at  from  170°  C.  (338° 
F.)  to  178°  C.  (352.4°  F.) ;  subsequently  an- 
other portion  of  oil  distils  at  188°  C.  (370.4°  F.) 
to  190°  C.  (374°  F.),  and  finally  a  very  minute 
portion  does  not  volatilize  until  the  temperature 
reaches  200°  C.  (392°  F.).  Cloez  believes  the 
oil  to  be  composed  of  two  camphors,  differing 
in  their  volatility.  The  bulk  of  the  oil  yielded 
is  the  portion  first  distilled;  to  this  Cloez  has 
given  the  name  of  eucalyptol,  or,  as  it  is  now 
also  called,  cineol,  CioHisO.  (See  previous 
article.)  Gildemeister  and  Hoffmann  (Aether- 
ische  Oele,  1899,  p.  690)  divide  the  eucalyptus 
oils    into    5    groups    according    to    their    con- 


stituents, viz:  Group  1,  Cineol  (or  Eucalyptol) 
containing  oils,  of  which  group  Eucalyptus 
Globulus  is  the  most  important ;  Group  2,  Citro- 
nellal  containing  oils,  of  which  group  Eucalyp- 
tus maculata  is  the  most  important;  Group  3, 
Citral  containing  oils,  of  which  E.  staigeriana, 
F.  von  Muell.,  is  the  typical  example;  Group 
4,  Peppermint  smelling  oils,  of  which  Eucalyp- 
tus piperita  is  an  example;  and  Group  5,  Less 
known  oils  of  varying  odor. 

Sehimmel  &  Co.  (Semi- Annual  Report,  April, 
1897)  gave  a  list  of  some  fifteen  varieties 
of  eucalyptus  oils  from  the  different  Eucalyp- 
tus species.  In  their  report  for  October,  1904, 
they  give  the  sources  and  state  the  properties 
and  components  of  109  different  eucalyptus  oils 
obtained  by  them  from  Baker  and  Smith, 
Curators  of  the  Technological  Museum  of 
Sydney,  N.  S.  W. 

According  to  Duquesnel,  the  oil  of  eucalyptus 
is  adulterated — with  alcohol,  to  be  detected  by 
means  of  fuchsin,  which  is  insoluble  in  the  pure 
oil  but  soluble  in  that  containing  even  a  very 
small  percentage  of  alcohol;  with  fixed  oil,  to 
be  detected  by  boiling  with  water,  when  the 
fixed  oil  remains  on  the  surface;  with  essential 
oil  of  copaiba  or  turpentine,  to  be  detected  by 
means  of  the  boiling  point,  that  of  eucalyptol 
being  170°  C.  (338°  F.),  that  of  oil  of  turpen- 
tine 155°  C.  (311°  F.),  that  of  oil  of  copaiba 
260°  C.  (500°  F.).  (/.  P.  C.,  4e  ser.,  xvi. 
45.) 

Uses. — Whatever  medicinal  virtues  eucalyp- 
tus possesses  beyond  astringency  reside  in  the 
volatile  oil.  This  when  applied  locally  acts  as  a 
powerful  irritant.  When  taken  internally  in 
doses  of  from  20  to  30  drops,  it  causes  increased 
rapidity  of  pulse  and  general  excitation,  with 
restlessness  and  increased  venereal  appetite, 
usually  followed  by  a  feeling  of  calmness  and 
repose,  ending  in  sleep.  In  some  cases,  dis- 
turbance of  the  bowels,  fever,  constitutional  dis- 
turbance, and  even  symptoms  of  cerebral  con- 
gestion have  been  produced.  In  animals  small 
doses  produce  the  same  effect  as  in  man,  and 
after  large  doses  symptoms  of  general  depres- 
sion are  manifested  by  falling  of  the  arterial 
pressure,  progressive  diminution  of  temperature, 
muscular  weakness  deepening  into  paralysis, 
loss  of  sensibility,  irregular  respiration,  and 
finally  death  from  failure  of  respiration.  Upon 
man,  when  taken  in  sufficient  quantity,  the  oil 
exerts  a  similar  influence.  In  a  case  noted  by 
Gimbert,  80  drops  of  the  oil  produced  in  an  old 
man  a  feeling  of  great  internal  heat,  followed  by 
almost  complete  loss  of  power  and  of  feeling  in 
the  limbs,  and  after  75  drops  Binz  noted  some- 
what similar  phenomena.  The  palsy  produced 
by  toxic  doses  is  due  to  a  direct  action  upon 
the  spinal  cord.  Taken  internally,  it  is  elimi- 
nated by  the  breath,  to  which  it  imparts  its  odor, 
and  also,  in  a  condition  of  oxidation,  by  the 
kidneys,  to  the  secretion  of  which  it  gives  a 
strong  odor  of  violets.  Gimbert  found  that  in 
rabbits  it  augmented  to  a  marvelous  extent  the 
excretion  of  urea.     The  reputation  once  enjoyed 
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by  the  oil  of  eucalyptus  as  being  a  valuable  anti- 
periodic,  antispasmodic  and  antineuralgie  was 
not  well  founded.  Its  chief  importance  in 
practical  medicine  is  as  a  stimulant  expecto- 
rant in  advanced  stages  of  acute  bronchitis  and 
in  chronic  bronchitis.  It  has  been  especially 
praised  in  asthma,  given  internally  or  prefer- 
ably by  inhalation  by  means  of  cigarettes,  which 
may  be  made  by  rolling  up  the  dried  leaves,  or 
the  vapor  from  boiling  water  containing  the  oil 
may  be  inhaled.  It  has  also  been  used  in 
chronic  genito-urinary  inflammations  and  as  a 
local  stimulant,  antiseptic  application,  in  skin 
diseases.  Although,  as  shown  by  Binz  and  Gim- 
bert,  it  acts  distinctly  upon  low  forms  of  life, 
it  is  very  rarely  if  ever  used  as  an  antiseptic. 
Various  formulas  have  been  published  for  tinct- 
ures, fluidextracts,  etc.,  but  either  the  oil  or 
euealyptol  should  be  preferred. 

Dose,  of  eucalyptus,  ten  to  thirty  grains  (0.65 
to  2  Gm.);  of  the  oil,  five  to  ten  minims  (0.3 
to  0.6  Cc). 

Off.  Prep. — Fluidcxtractum  Eucalypti,  U.  8. 

EUGENOL.  U.  S. 

EUQENOL  [Synthetic  Oil  of  Cloves] 
(eo'ge-nol) 

CioH12Oa  =  162.86 

"An  unsaturated,  aromatic  phenol  [OeHafO 
H)(OCH*).C*H* 4: 3:1],  obtained  from  Oil  of 

Cloves  and  other  sources,  it  Bhould  bo  kept  in 
well-stoppered,  amber-colored  hot  tics,  in  a  cool 
place,  protected  from  light."  U.  8. 

Allylgualacol.  Allylmethylpyrocaterhol  ;  Eugenol, 
Fr. ;  Oleum  Caryopuyllorum,  P.  G.;  Eugenol,  G. 

Eugenol  is  extracted  on  a  large  scale  from  oil 
of  cloves  and  utilized  as  the  starting  point  in 
the  manufacture  of  artificial  vanillin  (see  Va- 
nillinum).  It  is  officially  described  as  "  a  color- 
less, or  pale  yellow,  thin  liquid,  having  a 
strongly  aromatic  odor  of  cloves,  and  a  pun- 
gent and  spicy  taste.  Exposure  to  air  causes  it 
to  become  darker  and  thicker.  Specific  gravity  : 
1.066  to  1.068  at  25°  C.  (77°  F.).  Eugenol  "is 
miscible  with  alcohol  in  all  proportions,  and 
should  be  soluble  in  2  parts  of  70  percent,  al- 
cohol. Boiling  point:  251°  to  253°  C.  (483.8° 
to  487.4°  F.).  It  is  optically  inactive.  When 
1  part  of  Eugenol  is  dissolved  in  12  parts  of 
sodium  hydroxide  T.S.  and  18  parts  of  water 
are  added,  a  clear  solution  should  result,  which 
becomes  turbid  when  exposed  to  the  air.  A 
mixture  of  1  part  of  Eugenol  and  20  parts  of 
hot  water  should  redden  litmus  paper  very 
slightly.  Five  Cc.  of  the  cold,  clear  filtrate 
from  this  mixture,  upon  the  addition  of  1  drop 
of  ferric  chloride  T.S.,  should  show  a  transient 
grayish-green  color,  but  not  a  blue  or  violet 
color  (absence  of  phenol)."  U.  S. 

Uses. — Eugenol  may  be  used  for  the  same 
purposes  as  oil  of  cloves. 

Dose,  two  to  five  minims  (0.12  to  0.3  Cc). 


EUONYMUS.  U.  S.  (Br.) 

EUONYMUS  [Wahoo] 

(eu-on'y-nms) 

u  The  dried  bark  of  the  root  of  Euonymus 
atropurpureus  Jacquin  (Fam.  Celestracecz)."  U . 
S.  "  The  dried  root  bark  of  Euonymus  atro- 
purpureus, Jacquin."    Br. 

Euonymi  Cortex,  Br.;  Euonymus  Bark;  Cortex 
Euonymi ;  American,  Indian  Arrow-wood ;  Ecorce 
d'Evonymus,  Fr.  Cod.;  Spindlebaum,  Pfaffenhiitchen, 
Spillbaumrinde,  G. 

Euonymus  atropurpureus,  Willd.,  Sp.  Plant. 
i.  1132;  Gray's  Manual,  p.  81;  figured  in 
Griffith's  Med.  Bot.,  p.  219.— The  plant  has  been 
named  vario'usly  wahoo,  spindle-tree,  and  burn- 
ing-bush. It  is  a  tall,  erect  shrub,  with  quad- 
rangular branchlets,  and  opposite,  petiolate, 
oval-oblong,  pointed,  serrate  leaves.  The  flow- 
ers, which  stand  in  loose  cymes  on  axillary  pe- 
duncles, are  small  and  dark  purple,  with  sepals 
and  petals  commonly  in  fours.  The  capsule  or 
pod  is  smooth  and  deeply  lobed.  The  plant  is 
indigenous,  growing  throughout  the  Northern 
and  Western  States,  and  sometimes  cultivated 
for  the  beauty  of  its  crimson  fruit. 

The  plants  belonging  to  this  genus  are  shrubs 
or  small  trees,  presenting  in  the  autumn  a  strik- 
ing appearance  from  the  rich  red  color  of  their 
fruit,  which  lias  obtained  for  them  the  name  of 
burning-liush.  E.  amcricanus  and  E.  europceus 
have  been  cultivated  in  gardens  as  ornamental 
plants.  Two  or  move  <>t'  the  species  have  been 
used  in  medicine.  Their  properties  are  probably 
similar,  if  not  identical.  Grundner,  who  ex- 
perimented with  the  fruit  of  E.  europaus, 
found  il  to  have  no  other  effect  than  that  of  a 
diuretic.  (Ph.  Cb.,  1847,  p.  873.)  An  oil  ex- 
pressed  from  the  seeds  is  used  in  Europe  for 
the  destruction  of  vermin  in  the  hair,  and  some- 
times also  as  an  application  to  old  sores.  (Ibid., 
1851,  p.  641.)  Griffith  says  that  the  seeds  of 
this  and  other  speeies  are  purgative  and  emetic, 
and  that  the  leaves  are  poisonous  to  sheep  and 
other  animals  feeding  on  them.  He  states  also 
that  the  inner  bark  of  E.  tingens  is  beautifully 
yellow,  and  used  in  India  for  dyeing,  and  in  dis- 
eases of  the  eye.  (Med.  Bot.,  p.  220.)  It  is 
probable  that  much  of  the  wahoo  of  our  drug 
stores  has  been  obtained  from  E.  americanus, 
which  is  distinguished  from  E.  atropurpureus 
by  its  rough,  warty,  depressed  pods,  and  almost 
sessile,  thiekish  leaves.  This  bark  was  intro- 
duced into  the  last  British  Pharmacopoeia  in  the 
supplement. 

Properties. — The  dried  bark  Ls  in  thin  pieces, 
whitish  with  a  darker  grayish  epidermis,  brittle, 
of  a  feeble,  peculiar,  not  disagreeable  odor,  and 
a  bitterish  slightly  sweetish  taste,  and  somewhat 
pungent  after-taste.  "  In  quilled  or  curved 
pieces,  3  to  7  Cm.  long  and  0.5  to  5  Mm.  thick; 
outer  surface  ashy  or  pale  brownish-gray,  with 
small,  dark,  scaly  patches  of  soft  cork;  inner 
surface  whitish  or  light  brown,  smooth ;  fracture 
short,  whitish,  with  projecting,  silky,  modified 
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bast  fibres;  odor  distinct;  taste  sweetish,  bitter 
and  somewhat  acrid."  U.  S.  It  imparts  its  vir- 
tues to  water  and  alcohol.  Analyzed  by  Wm.  T. 
Wenzell,  it  was  found  to  contain  a  bitter  prin- 
ciple which  he  named  euonymin,  asparagin,  a 
soft  resin,  a  crystallizable  resin,  a  yellow  resin, 
a  brown  resin,  fixed  oil,  wax,  starch,  albumen, 
glucose,  pectin,  and  various  salts  of  organic  and 
inorganic  acids.  Euonymin  was  obtained  by 
agitating  with  chloroform  a  tincture  made  with 
diluted  alcohol,  separating  the  chloroformic 
solution  and  allowing  it  to  evaporate  spontane- 
ously, treating  the  residue  with  ether,  dissolving 
what  was  left  in  alcohol,  adding  lead  acetate 
to  the  solution,  filtering,  precipitating  the  lead 
with  hydrogen  sulphide,  and  evaporating.  The 
euonymin  obtained  was  uncrystallizable,  in- 
tensely bitter,  soluble  in  water  and  alcohol,  and 
neutral  in  its  reactions.  It  was  abundantly 
precipitated  from  its  solution  by  lead  subacetate 
and  phosphomolybdic  acid.  (A.  J.  P.,  1862,  p. 
387.)  W.  P.  Clothier  found  the  bark  to  yield 
no  volatile  oil  on  distillation.  According  to 
the  same  writer,  if  a  concentrated  tincture  be 
poured  into  water,  a  dark  yellow  substance  will 
be  thrown  down,  containing  resin  and  fixed  oil, 
which  is  the  euonymin  of  the  eclectics,1  very  im- 
properly so  named,  as,  though  it  contains  a 
portion  of  the  active  principle,  it  is  a  very  com- 
plex substance.  Clothier  found  the  bark  to 
purge  actively  without  griping.  (Ibid.,  1861,  p. 
491.)  Frank  V.  Cassaday  (A.  J.  P.,  1889,  p. 
284)  found  1.30  per  cent,  of  volatile  oil  and 
resin,  1.48  per  cent,  of  euonic  acid  and  resin, 
2.10  per  cent,  of  euonymin  and  resin,  together 
with  the  usual  plant  constituents.  Kubel  has 
discovered  in  the  fresh  inner  bark  of  E.  euro- 
pceus  a  saccharine,  crystallizable  substance, 
closely  resembling  mannite,  but  differing  in 
its  crystalline  form  and  in  its  melting  point. 
He  calls  it  euonymite.  (J.  P.  C,  Dec.  1862, 
523.) 

Uses. — This  bark  was  first  introduced  into 
notice,  as  a  remedy  for  dropsy,  under  the  name 
of  Wahoo,2  by  George  W.  Carpenter.  In  some 
cases  it  acts  as  a  mild  cathartic,  but  at  other 
times  it  fails  to  produce  purgation.  We  have 
also  seen  distinct  evidences  of  an  irritant  in- 
fluence upon  the  gastro-intestinal  mucous  mem- 
brane. Cholagogue  properties  have  been  as- 
cribed to  it,  and  probably  with  correctness,  as 
in  the  experiments  of  Rutherford  it  was  found 
to  act  most  powerfully  in  causing  hepatic  secre- 
tion in  dogs,  and  in  some  clinical  studies  we 
have  made  it  seemed  to  have  a  similar  action  on 
man.  The  fluidextract  of  it  is  an  efficient  prep- 
aration, and  may  be  given  in  doses,  as  a  purga- 
tive, of  one  to  two  fluidrachms  (3.75  to  7.5  Cc.) ; 
as  a  laxative,  of  half  a  fluidrachm  to  one  flui- 


1  For  an  examination  of  commercial  euonymin  (the 
eclectic  resinoid)  by  Paul  Thibault.  see  N.  R., 
1883.    294. 

2  The  name  of  Wahoo  or  Waahoo  (pronounced 
(Wawhoo)  was  given  to  it  by  the  Indians.  The  same 
name  has  also  been  applied  to  Ulmus  alata,  of  the 
Southern  States,  and  has  thus  led  to  mistakes. 


drachm  (1.8  to  3.75  Cc).  (See  also  Extractum 
Euonymi,  U.  S.,  and  Extractum  Euonymi  Sic- 
cum,  Br. ) 

Dose,  of  euonymus,  five  to  fifteen  grains 
(0.32    to  1.0  Gm.). 

Off.  Prep. — Extractum  Euonymi,  U.  8.  (from 
fluidextract)  (Br.);  Fluidextractum  Euonymi, 
U.  S. 

EUPATORIUM.  U.  S. 

EUPATORIUM  [Boneset,  Thoroughwort] 

(eu-pa-to'ri-um) 

"  The  dried  leaves  and  flowering  tops  of 
Eupatorium  perfoliatum  Linne  (Fam.  Com- 
posite)." U.  S. 

Herba  Eupatorii  Perfoliati  ;  Indian  Sage,  Thor- 
ough-stem, Cross-wort,  Thorough-wax,  Sweating 
Plant ;  Herbe  d'Eupatoire  perfoliee,  Herbe  a  fievre, 
Herbe  parfaite,  Fr. ;  Durchwachsener  Wasserhanf 
or  VVasserdost,   O. 

Of  this  numerous  genus,  comprising  not  less 
than  thirty  species  within  the  limits  of  the 
United  States,  most  of  which  probably  possess 
analogous  medicinal  properties,  E.  perfoliatum 
alone  now  holds  a  place  in  our  national  Pharma- 
copoeia, E.  purpureum  and  E.  teucrifolium  hav- 
ing been  discarded  at  the  revision  of  1840. 
They  merit,  however,  a  brief  notice,  if  only  for 
their  former  official  rank. 

Eupatorium  purpureum,  or  gravel  root,  is  a 
perennial  herbaceous  plant,  with  a  purple  stem, 
five  or  six  feet  in  height,  and  furnished  with 
ovate-lanceolate,  serrate,  rugosely  veined,  slightly 
scabrous,  petiolate  leaves,  placed  four  or  five 
together  in  the  form  of  whorls.  The  flowers 
are  purple,  and  consist  of  numerous  florets  con- 
tained in  an  eight-leaved  involucre.  It  grows 
in  swamps  and  other  low  grounds,  from  Canada 
to  Florida,  and  flowers  in  August  and  Sep- 
tember. The  root  has,  according  to  Bigelow,  a 
bitter  aromatic  and  astringent  taste,  and  is  said 
to  be  diuretic.  Its  vulgar  name  boneset  indi- 
cates the  popular  estimation  of  its  virtues.  J. 
U.  Lloyd  found  in  it  an  apparently  new,  yellow, 
neutral,  crystalline  principle,  euparin.  (A.  J. 
P.,  1890.)  This  euparin,  with  a  number  of 
derivatives,  has  been  prepared  by  C.  C.  Mauger 
(4.  J.  P.,  1894,  120)  and  analyzed.  The  for- 
mula C12H11O3  is  assigned  to  it. 

Eupatorium  verbena  folium,  Miehx.,  Flor.  Am. 
ii.  98. — E.  teucrifolium,  Willd.,  Sp.  Plant,  iii. 
1753.— E.  pilosum,  Walt.,  Flor.  Car.,  199,  com- 
monly called  wild  horehound,  is  also  an  indige- 
nous perennial,  with  an  herbaceous  stem,  which 
is  about  two  feet  high,  and  supports  sessile,  dis- 
tinct, ovate,  acute,  scabrous  leaves,  of  which  the 
lower  are  coarsely  serrate  at  the  base,  the  upper- 
most entire.  The  flower-heads  are  small,  white, 
composed  of  five  florets  within  each  involucre, 
and  arranged  in  the  form  of  a  corymb.  The 
plant  grows  in  low  wet  places  from  New  Eng- 
land to  Georgia,  and  abounds  in  the  Southern 
States.  It  is  in  flower  from  August  to  Novem- 
ber.    The    whole    herb    is    used.     In    sensible 
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properties  it  corresponds  with  E.  perfoliatum, 
though  less  bitter  and  disagreeable,  and  has  been 
used  for  similar  purposes  and  in  like  manner. 
E.  incarnatum  and  E.  aromaticum  are  said  to 
contain  an  aromatic  principle  similar  to  if  not 
identical  with  coumarin,  obtained  by  Guibourt 
from  Dipteryx  odorata,  or  Tonka  bean.  (See 
P.  J.,  Oct.  1874,  303.)  The  roots  of  E.  aro- 
maticum are  said  to  be  sold  in  the  Western 
United  States  under  the  name  of  white  snake- 
root.  E.  cannabinum,  of  Europe,  the  root  of 
which  was  formerly  used  as  a  purgative,  and 
E.  triplinerve,  Vahl  (E.  Aya-pana,  Vent.),  of 
Brazil,  the  leaves  of  which  at  one  time  enjoyed 
a  very  high  reputation,  have  fallen  into  neglect. 
The  Aya-pana  is  an  aromatic  bitter,  like  E.  per- 
foliatum, but  weaker,  and  is  said  to  be  still 
occasionally  met  with  in  European  commerce. 
(A.  J.  P.,  1887,  154;  Ph.  Era,  1898,  293.)  E. 
villosum  is  used  in  Jamaica,  under  the  name  of 
bitter-bush,  in  the  preparation  of  beer,  as  a 
tonic,  and  as  a  stimulant  in  low  zymotic  dis- 
eases. (P.  J.,  Oct.  180(3;  A.  J.  P.,  1887,  L55.) 
E.  collinum  is  included  in  the  Mexican  Phar- 
macopa'ia. 

Eupatorium  perfoliatum,  Willd.,  Sp.  Plant. 
iii.  1701 ;  Bigelow,  Am.  Med.  hot.,  i.  33;  Barton, 
Med.  Bat.,  ii.  125. — E.  connatum,  Michx. — E. 
salvuefolium,  Linne. — Thoroughwort,  or  boneset, 
is  an  indigenous  perennial  plant,  with  numerous 
herbaceous  stems,  which  are  erect,  round,  hairy, 
from  two  to  live  feet  high,  simple  below, 
and  triehotomously  branched  near  the  summit. 
"Usually  occurring  in  fragments;  Leaves  oppo- 
site, the  pair  united  at  the  base,  from  S  to  20 
Cm.  long  and  1.5  to  5  Cm.  broad,  tapering  regu- 
larly from  near  the  base  to  an  acute  apex,  cre- 
nate-serrate,  rogoselj  veined,  rough  and  bright 
green  above,yellowisli-Lrray-L;reen,tonientoseand 
resinous-dotted  beneath;  Sower-heads  small, 
numerous,  corymbed,  with  a  campanulate  invo- 
lucre of  lance-linear  imbricated  scales  and  with 
from  10  to  15  tubular  yellowish-white  florets, 
having  a  bristly  pappus  in  a  single  row;  odor 
faintly  aromatic;  taste  strongly  hitter."  U.  S. 
The  leaves  serve  to  distinguish  the  species  at  the 
first  glance.  They  may  be  considered  either 
as  perforated  by  the  stem,  perfoliate,  or  as 
consisting  each  of  two  leaves,  joined  at  the 
base,  connate.  In  the  latter  point  of  view,  they 
are  opposite  and  in  pairs,  which  decussate  each 
other  at  regular  distances  upon  the  stem;  in 
other  words,  the  direction  of  each  pair  is  at 
right  angles  with  that  of  the  pair  immediately 
above  or  beneath  it.  They  are  narrow  in  pro- 
portion to  their  length,  broadest  at  the  base 
where  they  coalesce,  gradually  tapering  to  a 
point,  serrate,  much  wrinkled,  paler  on  the 
under  than  on  the  upper  surface,  and  beset  with 
whitish  hairs,  which  give  them  a  grayish-green 
color.  The  uppermost  pairs  are  sessile,  not 
joined  at  the  base.  The  flowers  are  white,  nu- 
merous, supported  on  hairy  peduncles,  in  dense 
corymbs,  forming  a  flattened  summit.  The 
involucre,  which  is  cylindrical  and  composed  of 
imbricated,    lanceolate,    hairy    scales,    encloses 


from  twelve  to  fifteen  tubular  florets,  having 
their  border  divided  into  five  spreading  seg- 
ments. The  anthers  are  five,  black,  and  united 
into  a  tube,  through  which  the  bifid  filiform 
style  projects. 

This  species  of  Eupatorium  inhabits  meadows, 
the  banks  of  streams,  and  other  moist  places, 
growing  generally  in  bunches,  and  abounding  in 
almost  all  parts  of  the  United  States.  It  flowers 
from  the  middle  of  summer  to  the  end  of  Octo- 
ber. All  parts  of  it  are  active,  but  the  herb 
only  is  official.  It  has  a  faint  odor,  and  a 
strongly  bitter,  somewhat  peculiar  taste.  The 
virtues  of  the  plant  are  readily  imparted  to 
water  and  alcohol.  W.  Peterson  found  it  to 
contain  a  peculiar  bitter  principle,  chlorophyll, 
resin,  a  crystalline  matter  of  undetermined  char- 
acter, gum,  tannin,  yellow  coloring  matter,  ex- 
tractive, lignin,  and  salts.  (A.  J.  P.,  xxiii.  210.) 
Bickley  found  also  albumen,  gallic  acid,  and 
siirns  of  volatile  oil.  (Ibid.,  xxvi.  495.)  Peter 
Collier,  chemist  of  the  Department  of  Agricul- 
ture, submitted  it  to  analysis,  finding  18.84  per 
cent,  of  bitter  extractive,  which  he  considers  the 
constituent  of  medicinal  importance,  2.87  per 
cent,  of  an  indifferent  crystalline  substance,  ob- 
tained from  the  alcoholic  extract,  and  traces  only 
of  a  volatile  oil.  (Ibid.,  1879,  p.  342.)  (ieorge 
Latin  (A.  J.  P.,  Aug.  1880)  found  a  glucoside, 
cupatorin,  and  a  crystallizable  body  of  the 
nature  OI  a  wax.  O.  F.  Dana,  Jr.,  obtained 
3.80  per  cent,  of  extract  with  petroleum  ben/.in; 
4.00  per  cent,  with  ether;  33.80  per  cent,  with 
alcohol;  21. 80  per  cent,  with  water;  5.80  per 
cent,  with  alkali.  ( .1.  ,/.  P.,  1887,  p.  229.)  A 
number  of  analyses  of  E.  perfoliatum  have  been 
published  within  the  last  decade  by  Dana,  Latin, 
Franz,  and  Kaercher,  but  neither  the  crystal- 
line principle  nor  any  of  its  salts  had  been 
analyzed  until  Shamel  (Am.  Chem.  J.,  1892,  p. 
224)  published  an  analysis  of  the  nitrate,  lie 
gives  for  it  the  formula  C20H26O36HNOS. 

Uses. — Eupatorium  is  tonic,  diaphoretic,  and 
in  large  doses  emetic  and  aperient,  and  was  at 
one  time  employed  as  an  antiperiodic.  Given  in 
warm  infusion,  so  as  to  produce  vomiting  or 
copious  perspiration,  at  the  commencement  of 
influenza,  of  muscular  rheumatism  or  a  general 
cold,  it  will  sometimes  abort  the  attack.  As  a 
tonic  it  is  given  with  advantage  in  dyspepsia, 
general  debility,  and  other  cases  in  which  the 
simple  bitters  are  employed.  H.  S.  Wilkins 
has  found  the  infusion  useful  in  the  expulsion 
of  tapeworm.  (A.  J.  P.,  1874,  p.  295.) 

With  a  view  to  its  tonic  effects,  it  is  best  ad- 
ministered in  substance,  or  cold  infusion.  The 
aqueous  extract  has  been  used  with  advantage. 
When  the  diaphoretic  operation  is  required  in 
addition  to  the  tonic,  the  infusion  should  be 
administered  warm,  and  the  patient  remain  cov- 
ered in  bed.  As  an  emetic  and  cathartic,  a 
strong  decoction,  prepared  by  boiling  an  ounce 
with  three  half-pints  of  water  to  a  pint,  may  be 
given  in  doses  of  from  four  fluidounces  to  a 
half-pint  (120  to  240  Cc),  or  more.  (See 
Fluidextractum  Eupatorii.) 
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Dose,  twenty  to  thirty  grains  (1.3  to  2.0 
Gm.). 

Off.  Prep. — Fluidextractum  Eupatorii,  U.  8. 

EXTRACTA. 

EXTRACTS 

( ex-trac'ta ) 

Extraits,  Fr.;  Extrakte,  O.;  Estratti,  It.;  Ex- 
tractos.  Sp. 

Extracts,  as  the  term  is  employed  in  the  Phar- 
macopoeias, are  solid  preparations,  resulting 
from  the  evaporation  of  the  solutions  of  vege- 
table principles,  obtained  either  by  exposing  a 
dried  drug  to  the  action  of  a  solvent,  or  by 
expressing  the  juice  from  a  fresh  plant.  A  dis- 
tinction was  formerly  made  between  those  pre- 
pared from  the  infusions,  decoctions,  or  tinct- 
ures, and  those  from  the  expressed  juices  of 
plants,  the  former  being  called  Extracta,  the 
latter  Succi  Spissati,  but  the  distinction  has 
been  generally  abandoned.  There  is  no  such 
essential  difference  between  these  two  sets  of 
preparations  as  to  require  that  they  should  be 
separately  classed,  and  something  is  gained  in 
the  simplicity  of  nomenclature,  as  well  as  of 
arrangement,  which  results  from  their  union. 

The  composition  of  extracts  varies  with  the 
nature  of  the  vegetable,  the  character  of  the 
solvent,  and  the  mode  of  preparation.  The 
object  is  generally  to  obtain  as  much  of  the 
active  principle  of  the  plant  with  as  little  of 
the  inert  matter  as  possible,  though  sometimes 
it  may  be  desirable  to  separate  two  active  in- 
gredients from  each  other,  when  their  effects 
upon  the  system  are  materially  different;  this 
may  be  accomplished  by  employing  a  menstruum 
which,  while  it  dissolves  one,  leaves  the  other 
untouched.  The  proximate  principles  most 
commonly  present  in  extracts  are  gum,  sugar, 
starch,  tannin,  extractive,  coloring  matter,  salts, 
and  the  peculiar  principles  of  plants,  to  which, 
when  an  alcoholic  solvent  is  employed,  may 
usually  be  added  resinous  substances,  fatty 
matter,  and  frequently  more  or  less  essential  oil, 
gum  and  starch  being  excluded  when  the  men- 
struum is  pure  alcohol.  Of  these  substances,  as 
well  as  of  others  which,  being  soluble,  are  some- 
times necessarily  present  in  extracts,  we  have 
taken  occasion  to  treat  under  various  heads  in 
this  commentary.  There  is  one,  however,  which, 
from  its  supposed  almost  uniform  presence  in 
this  class  of  preparations,  and  from  the  in- 
fluence it  is  thought  to  exert  upon  their  char- 
acter, deserves  particular  consideration  in  this 
place.  We  allude  to  extractive,  or,  as  it  is  some- 
times called,  extractive  matter. 

It  has  long  been  observed  that  in  most  vege- 
tables there  is  a  substance,  soluble  both  in  water 
and  alcohol,  which,  .in  the  preparation  of  ex- 
tracts, undergoes  chemical  change  during  the 
process  of  evaporation,  imparting  to  the  liquid, 
even  if  originally  limpid,  first  a  greenish,  then 
a  yellowish  brown,  and  ultimately  a  deep  brown 
color,  and  becoming  itself  insoluble.     This  sub- 


stance, originally  called  saponaceous  matter  by 
Scheele,  afterwards  received  the  more  expressive 
name  of  extractive,  derived  from  its  frequent 
presence  in  extracts.  Its  existence  as  a  dis- 
tinct principle  is  denied,  or  at  least  doubted, 
by  some  chemists,  who  consider  the  phenomena 
supposed  to  result  from  its  presence  as  depend- 
ing upon  the  mutual  reaction  of  other  prin- 
ciples, and  in  relation  to  Peruvian  bark  it 
appears  to  have  been  proved  that  the  insoluble 
matter  which  forms  during  its  decoction  in 
water  is  a  compound  of  starch  and  tannin.  A 
similar  compound  must  also  be  formed  in  other 
cases  when  these  two  principles  coexist ;  but  they 
are  not  always  present  in  the  same  vegetable, 
nor  can  all  the  changes  which  have  been  attrib- 
uted to  extractive  be  accounted  for  by  their 
union,  even  when  they  are  present ;  so  that,  until 
further  light  is  shed  on  the  subject,  it  is  best 
to  admit  the  existence  of  a  distinct  class  of  sub- 
stances, which,  though  not  the  same  in  all  plants, 
possess  sufficient  identity  of  character  to  be 
entitled,  like  sugars,  resins,  etc.,  to  a  generic 
name.  The  most  important  property  of  extrac- 
tive is  its  disposition  to  pass,  by  the  influence  of 
atmospheric  air  at  a  high  temperature,  into  an 
insoluble  substance.  If  a  vegetable  infusion  or 
decoction  be  evaporated  in  the  open  air  to  the 
consistence  of  an  extract,  then  diluted,  filtered, 
and  again  evaporated,  and  the  process  repeated 
so  long  as  any  insoluble  matter  is  formed,  the 
whole  of  the  extractive  will  be  separated  from 
the  liquid,  while  the  other  ingredients  may  re- 
main. If  chlorine  be  passed  through  an  infusion 
or  decoction,  a  similar  precipitate  is  formed  with 
much  greater  rapidity.  The  change  is  usually 
ascribed  to  the  absorption  of  oxygen  by  the  ex- 
tractive, which  has,  therefore,  been  called,  in 
its  altered  condition,  oxidized  extractive ;  but 
De  Saussure  ascertained  that,  though  oxygen  is 
absorbed  during  the  process,  an  equal  measure 
of  carbon  dioxide  is  given  out,  and  the 
oxygen  and  hydrogen  of  the  extractive  unite  to 
form  water  in  such  a  manner  as  to  leave  the 
principle  richer  in  carbon  than  it  was  originally. 
The  name  of  oxidized  extractive  is,  therefore, 
obviously  incorrect,  and  Berzekus  proposed  to 
substitute  for  it  that  of  apotheme,  synonymous 
with  deposit;  apotheme  seems  to  be  similar  in 
properties  to  humin.  According  to  Berzelius, 
apotheme  is  not  completely  insoluble  in  water, 
but  imparts  a  slight  color  to  that  liquid  when 
cold,  and  is  rather  more  soluble  in  boiling 
water,  which  becomes  turbid  upon  cooling.  It 
is  still  more  soluble  in  alcohol,  and  is  freely  dis- 
solved by  solutions  of  the  alkalies  and  alkaline 
carbonates,  from  which  it  is  precipitated  by 
acids.  It  has  a  great  tendency,  when  precip- 
itated from  solutions,  to  unite  with  other  prin- 
ciples, and  to  carry  them  along  with  it,  thus  ac- 
quiring properties  somewhat  different  accord- 
ing to  the  source  from  which  it  is  obtained.  In 
this  way  also,  even  when  the  extractive  of  a 
plant  is  itself  medicinally  inert,  its  conversion 
into  apotheme  may  be  injurious  by  causing  a 
precipitation  of  a  portion  of  the  active  prin- 
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eiple,  and  in  practical  pharmaceutical  opera- 
tions this  change  should  always,  if  possible,  be 
avoided.  With  these  preliminary  views,  we 
shall  proceed  to  the  consideration  of  the  prac- 
tical rules  necessary  to  be  observed  in  the  prepa- 
ration of  extracts.  We  shall  treat  of  the  sub- 
ject under  the  several  heads  of — 1,  the  extrac- 
tion of  the  soluble  principles  from  the  plant; 
2,  the  method  of  conducting  the  evaporation ;  3, 
the  proper  condition  of  extracts,  the  changes 
they  are  liable  to  undergo,  and  the  best  method 
of  preserving  them. 

1.  Extraction  of  the  Soluble  Principles. 

There  are  two  distinct  modes  of  obtaining,  in 
a  liquid  state,  the  principles  which  we  wish  to 
extract :  1,  by  expression  alone ;  2,  by  the  agency 
of  a  solvent,  with  or  without  expression. 

I.  By  Expression. — This  method  is  appli- 
cable to  recent  vegetables.  All  plants  cannot 
be  usefully  treated  in  this  way,  as  many  have 
too  little  juice  to  afford  an  appreciable  quantity 
upon  pressure,  and  of  the  succulent  a  consid- 
erable portion  do  not  yield  all  their  active  prin- 
ciples with  their  juice.  Succulent  fruits,  and 
various  acrid  and  narcotic  plants,  are  proper 
subjects  for  this  treatment.  The  plants  should 
be  operated  upon,  if  possible,  immediately  alter 
collection.  Bat  t  ley  of  London,  recommended 
that,  if  not  entirely  fresh,  they  should  be  re- 
vived by  the  iliuneiaion  of  the  stalks  in  water 
for  twelve  or  eighteen  hours,  and  those  only 
used  which  recover  tbeir  freshness  by  this  man- 
agement. They  should  then  be  cut  into  pieces, 
and  bruised  in  a  stone  mortar  till  brought  to  a 
pulpy  consistence.  When  the  plant  is  not  very 
succulent,  it  is  necessary  to  add  a  little  water 
during  this  part  of  the  process,  in  order  to 
dilute  the  juice.  After  sullicient  contusion,  the 
pulp  is  introduced  into  a  linen  or  canvas  bag, 
and  the  liquid  parts  expressed.  Brands  itatei 
that  light  pressure  only  should  bo  employed,  as 
the  extract  is  thus  procured  greener,  of  a  less 
glutinous  or  viscid  consistence,  and,  in  his  opin- 
ion, more  active  than  when  considerable  force 
is  used  in  the  expression.  (Practice  of  Phar- 
macy.) The  juice  thus  obtained  is  opaque,  and 
usually  green,  in  consequence  of  the  presence  of 
green  wax  or  chlorophyll,  and  of  a  portion  of 
the  undissolved  vegetable  fibre  in  minute  divi- 
sion. By  heating  the  juice  to  about  71.1°  C. 
(160°  F.)  the  albumen  contained  in  it  coagu- 
lates, and,  involving  the  chlorophyll  and  vege- 
table fibre,  forms  a  greenish  precipitate.  If  the 
liquid  be  now  filtered,  it  becomes  limpid  and 
nearly  colorless,  and  is  prepared  for  evaporation. 
The  clarification,  however,  is  not  absolutely 
necessary,  and  is  generally  neglected.  Some- 
times the  precipitate  carries  with  it  a  consider- 
able portion  of  the  active  principle,  in  which 
case  it  should  be  subsequently  incorporated  with 
the  juice,  when  reduced  by  evaporation  to  the 
consistence  of  syrup.  Ether  added  to  the  ex- 
pressed juices  of  plants  enables  them  to  be  kept 
long  without  injurious  change.  Lepage  of 
Gisors,  France,  has  kept  the  juice  of  belladonna 


in  this  way  more  than  ten  years,  and  found  it, 
at  the  end  of  that  time,  to  yield  an  extract 
identical  in  physical,  chemical,  and  physiologi- 
cal properties  with  that  obtained  from  the  fresh 
juice.  If  this  fact  is  found  to  be  of  general 
applicability,  it  will  be  of  considerable  impor- 
tance, as  enabling  the  pharmacist  to  supply 
himself  at  pleasure  with  extracts  to  be  relied 
on,  without  reference  to  the  season. 

i.  By  Solution. — The  active  principles  of 
dried  vegetables  can  be  extracted  only  by  means 
of  a  liquid  solvent.  The  menstruum  usually 
employed  is  either  water  or  alcohol,  or  a  mixture 
of  the  two.  Water,  on  account  of  its  cheapness, 
is  always  preferred,  when  circumstances  do 
not  strongly  call  for  the  use  of  alcohol.  It 
has  the  advantage,  moreover,  that  it  may  be  as- 
sisted in  its  action,  if  necessary,  by  a  higher 
degree  of  heat  than  the  latter.  Pump  water 
is  often  unfit  for  the  purpose,  in  consequence  of 
the  quantity  of  its  saline  matter,  which  in  some 
instances  may  exert  an  unfavorable  influence  on 
the  active  principle,  and  must  always  be  left 
in  the  extract.  Rain,  river,  or  distilled  water 
should  be  preferred.  Alcohol  is  employed  when 
the  principles  to  be  extracted  are  insoluble  or 
but  slightly  soluble  in  water,  as  in  the  case  of 
the  resins;  when  it  is  desirable  to  avoid  in  the 
extract  inert  substances,  such  as  gum  and  starch, 
which  are  dissolved  by  water  and  not  by  alcohol; 
when  the  heat  required  to  evaporate  the 
aqueous  solution  would  dissipate  or  decompose 
the  active  ingredients  of  the  plant,  as  the  vola- 
tile oils  or  the  active  principles  of  sarsaparilla; 
when  the  reaction  of  the  water  itself  upon  the 
vegetable  principles  is  injurious;  and,  finally, 
when  the  nature  of  the  substance  to  be  ex- 
hausted requires  so  long  a  maceration  in  water 
as  to  endanger  spontaneous  decomposition. 
The  aqueous  solution  requires  to  be  quickly 
evaporated,  as  this  fluid  rather  promotes  than 
counteracts  chemical  changes,  while  an  alcoholic, 
tincture  may  he  preserved  unaltered  for  an  in- 
definite period.  An  addition  of  alcohol  to  water 
is  sufficient  to  answer  some  of  the  purposes  for 
which  the  former  is  preferable,  and  the  em- 
ployment of  both  fluids  is  essential,  when  the 
virtues  of  the  plant  reside  in  two  or  more  prin- 
ciples, all  of  which  are  not  soluble  in  either 
of  these  menstrua.  In  this  case  it  is  usually 
better  to  submit  the  vegetable  to  the  action  of 
the  two  fluids  successively  than  of  both  united. 
Extracts  obtained  by  the  agency  of  water  are 
called  aqueous  extracts;  those  by  means  of  alco- 
hol, undiluted  or  diluted,  alcoholic  or  spirituous 
extracts.  Sometimes  the  term  hydro-alcoholic 
is  applied  to  extracts  obtained  by  the  joint 
agency  of  alcohol  and  water. 

The  method  of  preparing  the  solution  is  not 
a  matter  of  indifference.  The  drug  should  be 
thoroughly  bruised,  or  reduced  to  a  coarse  pow- 
der, so  as  to  allow  the  access  of  the  solvent  to 
all  its  parts,  and  yet  not  so  finely  pulverized  as 
to  prevent  a  ready  precipitation  of  the  undis- 
solved or  inactive  portion.  When  water  is 
alone  employed,  it  has  been  customary  to  boil 
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the  medicine  for  a  considerable  time,  and,  if 
the  first  portion  of  liquid  does  not  completely 
exhaust  it,  to  repeat  the  operation  with  succes- 
sive portions  until  the  whole  of  the  active  matter 
is  extracted.  This  may  be  known  by  the  sensible 
properties  of  the  liquid,  and  by  its  influence 
upon  reagents.  But  the  boiling  temperature 
produces  the  decomposition  of  many  vegetable 
principles,  or  at  least  so  modifies  them  as  to 
render  them  inert,  and  the  extracts  prepared  by 
decoction  are  usually  less  efficient  than  those 
made  with  a  less  degree  of  heat.  From  numer- 
ous experiments  upon  extracts,  Orfila  concluded 
that  their  virtues  were  less  in  proportion  to  the 
heat  employed.  It  has,  therefore,  been  recom- 
mended to  substitute  for  decoction  the  process  of 
maceration,  digestion,  or  hot  infusion,  in  the  first 
of  which  the  liquid  acts  without  heat,  in  the  sec- 
ond is  assisted  by  a  moderately  increased  tem- 
perature sustained  for  a  considerable  time,  and 
in  the  third  is  poured  boiling  hot  upon  the  vege- 
table matter  and  allowed  to  stand  for  a  short 
period  in  a  covered  vessel.  When  the  active 
principles  are  readily  soluble  in  cold  water, 
maceration  is  often  preferable  to  the  other 
modes,  as  starch,  which  is  inert,  is  thus  left 
behind;  but  in  many  instances  the  preparation 
would  spoil  before  the  extraction  would  be  com- 
pleted. By  digestion,  though  the  solvent  power 
of  water  is  moderately  increased,  the  advan- 
tage is  often  more  than  counterbalanced  by  the 
increased  disposition  to  spontaneous  decompo- 
sition. Hot  infusion,  therefore,  is  to  be  pre- 
ferred where  the  vegetable  does  not  readily 
yield  its  virtues  to  cold  water.  It  has  the  ad- 
vantage, moreover,  in  the  case  of  albuminous 
substances,  that  the  albumen  is  coagulated,  and 
thus  prevented  from  increasing  the  bulk  of  the 
extract,  without  adding  to  its  virtues.  A  con- 
venient mode  of  performing  this  process  is  to 
introduce  the  solid  material  into  a  vessel  with 
an  opening  near  the  bottom  temporarily  closed, 
or  into  a  funnel  having  a  notched  cork  in  its 
mouth,  then  to  pour  on  the  boiling  water,  and, 
having  allowed  it  to  remain  a  sufficient  length 
of  time,  to  draw  it  off  through  the  opening. 
This  operation  may  be  repeated  until  the  water 
comes  away  without  any  obvious  impregnation. 

It  is  always  desirable  to  obtain  the  solution  in 
the  first  place  as  concentrated  as  possible,  so  as 
to  prevent  the  necessity  of  long  continued 
evaporation,  which  injures  the  extract.  It  is 
better,  therefore,  to  incur  the  risk,  both  when 
decoction  and  infusion  are  employed,  of  leaving 
a  portion  of  the  active  matter  behind,  than  to 
obtain  a  very  weak  solution.  When  successive 
portions  of  water  are  employed,  those  which 
are  least  impregnated  should  be  brought  by 
evaporation  to  the  strength  of  that  first  obtained 
before  being  mixed  with  it. 

Sometimes  the  filtering  of  a  turbid  infusion 
or  decoction,  before  evaporation,  causes  the  re- 
sulting extract  to  keep  better,  by  removing  sub- 
stances which,  besides  undergoing  decomposi- 
tion, may  act  as  a  ferment,  and  occasion  the  de- 
composition of  the  active  matter  of  the  extract. 


When  alcohol  is  employed  as  a  menstruum, 
the  vegetable  should  be  macerated  in  it  for  one 
or  two  weeks,  and  care  should  be  taken  that 
the  tincture  be  as  nearly  saturated  as  possible. 
The  extraction  may  be  hastened  by  substituting 
digestion  for  maceration,  as  the  moderate  heat 
employed,  while  it  facilitates  the  action  of  the 
alcohol,  has  in  this  case  no  effect  in  promoting 
decomposition,  and  the  influence  of  the  atmos- 
pheric air  may  be  excluded  by  performing  the 
process  in  close  vessels.  When  alcohol  and 
water  are  both  used,  it  is  best,  as  a  rule,  to  ex- 
haust the  substance  with  each  separately,  as  the 
two  menstrua  require  different  modes  of  treat- 
ment. In  whichever  of  these  modes  the  extrac- 
tion is  effected,  it  requires  the  assistance  of  oc- 
casional agitation,  and  when  the  vegetable  matter 
is  very  porous,  and  absorbs  a  large  quantity  of 
the  solvent,  expression  must  be  resorted  to. 

Acetic  acid  has  been  introduced  into  use  as  a 
menstruum  in  the  preparation  of  extracts.  It 
is  supposed  to  be  a  better  solvent  of  the  active 
principles  of  certain  substances  than  either 
water  or  alcohol  alone.  According  to  Girolamo 
Ferrari,  the  acrid  narcotics,  such  as  aconite,  hem- 
lock, hyoscyamus,  and  stramonium,  yield  much 
stronger  extracts  with  distilled  vinegar  than  with 
water,  and  still  stronger  with  alcohol  to  which 
strong  acetic  acid  has  been  added.  (J.  P.  C, 
3e  ser.,  i.  239.)  This  acid  is  used  in  the  prepa- 
ration of  the  extracts  of  colchicum  and  nux 
vomica.  Experiments  have  shown  that  strong 
acetic  acid  (60  per  cent.)  is  a  powerful  solvent 
for  the  active  properties  of  various  drugs,  par- 
ticularly those  which  contain  volatile  oils,  and  in 
many  cases  a  10  per  cent,  acetic  acid  is  an 
excellent  menstruum  for  making  extracts;  for 
these  the  name  acetract  has  been  proposed. 
(Proc.  A.  Ph.  A.,  1897,  416.)  E.  R.  Squibb  has 
used  acetic  acid  largely  for  extracts.  (West. 
Drug.,  1897,  123.) 

Ether  also  is  now  used  to  a  considerable  ex- 
tent in  the  preparation  of  certain  extracts. 
Having  the  property  of  dissolving  volatile  oil 
and  resin,  and  of  evaporating  at  a  temperature 
insufficient  to  volatilize  the  oil,  it  is  admi- 
rably adapted  for  the  preparation  of  extracts 
from  those  substances  the  virtues  of  which  re- 
side in  the  two  principles  referred  to.  An 
ethereal  tincture  is  first  prepared  by  the  process 
of  percolation,  and  the  ether  is  then  allowed 
to  escape  by  spontaneous  evaporation,  or  dis- 
tilled off  at  a  very  moderate  heat.  The  oleo- 
resinous  extracts  thus  obtained  are  usually  of  a 
thick  fluid  or  semi-fluid  consistence.  Several  of 
them  now  rank  among  the  official  preparations, 
in  the  U.  S.  P.,  under  the  title  of  Oleoresince. 

The  process  of  percolation  has  in  this  coun- 
try been  very  advantageously  applied  to  the 
preparation  of  extracts,  both  with  water  and 
spirituous  menstrua.  It  has  the  following  great 
advantages:  1,  that  it  enables  the  soluble  prin- 
ciples to  be  sufficiently  extracted  by  cold  water, 
thereby  avoiding  the  injury  resulting  from  heat 
in  decoction  and  hot  infusion;  2,  that  it  effects 
the  extraction  much  more  quickly  than  can  be 
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done  by  maceration,  thereby  not  only  saving 
time,  but  also  obviating  the  risk  of  spontaneous 
decomposition;  and,  3,  that  it  affords  the  op- 
portunity of  obtaining  highly  concentrated  solu- 
tions, thus  diminishing  the  injurious  effects  of 
the  subsequent  evaporation.  While  thus  ad- 
vantageous, it  is  less  liable  in  this  particular 
case  than  in  others  to  the  objection  of  yielding 
imperfect  results  if  not  well  performed,  for, 
though  an  inexpert  or  careless  operator  may 
incur  loss  by  an  incomplete  exhaustion  of  the 
substance  acted  on,  and  the  extract  may  be  de- 
ficient in  quantity,  it  may  still  be  of  the  intended 
strength  and  quality,  which  is  not  the  case  with 
infusions  or  tinctures  unskilfully  prepared  upon 
this  plan.  In  the  U.  S.  P.,  all  the  extracts 
to  which  the  process  is  applicable  are  prepared 
by  percolation,  and  with  merely  sufficient  pre- 
vious maceration  or  digestion  to  thoroughly 
soften  the  tissues.  In  the  Br.  Ph.,  the  process 
is  applied,  as  it  were,  hesitatingly  to  some  of 
the  extracts,  and  withheld  in  others  to  which 
it  seems  equally  appropriate.  In  the  pi 
of  percolation  the  drug  must  first  be  reduced 
to  the  proper  degree  of  fineness.  The  U.  S.  P. 
(Sth  Rev.)  gives  the  following  directions. 

"  Fineness  of  Powder. — The  lineness  of  pow- 
der is  expressed,  in  the  Pharmaoopcsia,  either  by 
descriptive  words  (generally  so  in  the  case  of 
brittle  or  easily  pulverizable  Bubstanees),  or  in 
terms  expressing  the  number  of  meshes  to  a 
linear  inch  of  the  sieve  through  which  the  pow- 
der will  pass.    The  corresponding  values,   in 

terms  of  metric  measures  of  length,  ere  added 
below  in  parentheses,  but  it  has  not  been  deemed 
advisable,  in  this  revision,  to  substitute  them  in 
the  text  of  the  Pharmacopoeia  for  those  at 
present  in  use.  The  diameter  of  the  wire 
(gauge,  number)  used  in  making  sieve  cloth  has 
an  important  influence  upon  the  size  of  the 
mesh,  and  it  is  necessary  to  specify  in  each 
case  the  thickness  of  the  wire. 

These  different  forms  of  expression  corre- 
spond to  each  other  as  follows: 


In  certain  cases,  powders  of  a  different  degree 
of  fineness  {e.g.,  No.  30,  No.  12)  are  directed  to 
be  taken."  U.  S. 

"Percolation,  as  directed  in  the  U.  S.  Phar- 
macopoeia, consists  in  subjecting  a  substance  or 
a  mixture  of  substances,  in  powder,  contained 
in  a  vessel  called  a  percolator,  to  the  solvent 
action  of  successive  portions  of  a  certain  men- 
struum in  such  a  manner  that  the  liquid,  as  it 
traverses  the  powder  in  its  descent  to  the  re- 
ceiver, shall  be  charged  with  the  soluble  por- 
tion of  it,  and  pass  from  the  percolator  free 
from   insoluble   matter. 

When  the  process  is  successfully  conducted, 
the  first  portion  of  the  liquid,  or  percolate, 
passing  through  the  percolator,  will  be  nearly 
saturated  with  the  soluble  constituents  of  the 
substance  treated;  and  if  the  quantity  of  men- 
struum be  sufficient  for  its  exhaustion,  the 
last  portion  of  the  percolate  will  be  nearly 
free  from  color,  odor,  and  taste,  other  than 
those  of  the  menstruum  itself. 

Percolators. — The  percolator  most  suitable 
for  the  quantities  contemplated  by  this  Phar- 
macopoeia should  be  nearly  ■  cylindrical,  or 
slightly  conical,  with  a  funnel-shaped  ter- 
mination at  the  smaller  end.  The  neck  of  this 
funnel-end  should  be  rather  short,  and  should 
gradually  and  regularly  become  narrower  to- 
ward the  orifice,  so  that  a  perforated  cork, 
bearing  a  short  glass  tube,  may  be  tightly 
wedged  into  it  from  within  until  the  end  of 
the  cork  is  flush  with  the  outer  edge  of  the 
orifice.  The  glass  tube,  which  must  not  pro- 
ject above  the  inner  surface  of  the  cork,  should 
extend  from  3  to  4  Cm.  beyond  the  outer  sur- 
face of  the  cork,  and  should  be  provided  with 
a  closely  fitting  rubber  tube,  at  least  one- 
fourtb  longer  than  the  percolator  itself,  and 
ending  in  another  short  glass  tube,  whereby 
the  rubber  tube  may  be  so  suspended  that  its 
orifice  shall  he  above  the  surface  of  the  men- 
struum in  the  percolator,  a  rubber  band  holding 
the  tube  in  position. 


A  very  fine  powder 


A  fine  powder 


A    moderately    fine 
powder 


A  moderately  coarse 
powder 


A  coarse  powder 


should  pass  through  a  sieve  having  80  or 

more  meshes  to  the  linear  inch  (30  meshes 

to  the  centimeter)   which  should  be  made 

from  gauge  No.  38  wire — 

should   pass   through   a   sieve   having  60 

meshes  to  the  linear  inch   (24  meshes  to 

the  centimeter)  which  should  be  made  from 

gauge  No.  36  wire — 

should   pass   through    a   sieve   having   50 

meshes  to  the  linear  inch    (20  meshes  to 

the  centimeter)  which  should  be  made  from 

gauge  No.  35  wire — 

should   pass   through   a   sieve  having  40 

meshes  to  the  linear  inch   (16  meshes  to 

the  centimeter)  which  should  be  made  from 

gauge  No.  33  wire — 

should   pass   through   a   sieve   having   20  | 

meshes  to   the  linear  inch    (8  meshes  to  { 

the  centimeter)  which  should  be  made  from  ( 

gauge  No.  28  wire —  J 


=  No.  80  powder. 
=  No.  60  powder. 
=  No.  50  powder. 
=  No.  40  powder. 
=  No.  20  powder. 
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The  shape  of  a  percolator  should  be  adapted 
to  the  nature  of  the  drug  to  be  operated  upon. 
For  drugs  which  are  apt  to  swell,  particularly 
when  a  feebly  alcoholic  or  an  aqueous  men- 
struum is  employed,  a  conical  percolator  is  pref- 
erable. A  cylindrical  or  only  slightly  tapering 
percolator  may  be  used  for  drugs  which  are 
not  liable  to  swell,  and  when  the  menstruum  is 
strongly  alcoholic,  or  when  ether  or  some  other 
volatile  liquid  is  used  for  extraction.  The  size 
of  the  percolator  selected  should  be  in  propor- 
tion to  the  quantity  of  drug  extracted.  When 
properly  packed  in  the  percolator,  the  drug 
should  not  occupy  more  than  two-thirds  of  its 
height.  The  percolator  is  best  constructed  of 
glass,  but,  unless  otherwise  directed,  may  be 
made  of  any  suitable  material  not  affected  by 
the  drug  or  menstruum. 

The  percolator  is  prepared  for  percolation 
by  gently  pressing  a  small  tuft  of  cotton  into 
the  neck  above  the  cork,  and  this  may  then  be 
moistened  by  pouring  a  few  drops  of  the  men- 
struum upon  the  cotton,  to  facilitate  the  pas- 
sage of  the  first  portion  of  percolate,  which 
is  often  very  dense. 

The  Process. — The  powdered  substance  to  be 
percolated  (which  must  be  uniformly  of  the 
fineness  directed  in  the  formula,  .and  should 
be  perfectly  air-dry  before  it  is  weighed)  is 
put  into  a  basin,  the  specified  quantity  of 
menstruum  is  poured  on,  and  the  powder  thor- 
oughly stirred  with  a  spatula,  or  other  suitable 
instrument,  until  it  appears  uniformly  mois- 
tened. The  moist  powder  is  then  passed 
through  a  coarse  sieve — No.  40  powders,  and 
those  which  are  finer,  requiring  a  No.  20  sieve, 
while  No.  30  powders  require  a  No.  15  sieve 
for  this  purpose.  Powders  of  a  less  degree 
of  fineness  usually  do  not  require  this  addi- 
tional treatment  after  the  moistening.  The 
moist  powder  is  now  transferred  to  a  sheet 
of  thick  paper  and  the  whole  quantity  poured 
from  this  into  the  percolator.  It  is  then  shaken 
down  lightly  and  allowed  to  remain  in  that 
condition  for  a  period  varying  from  fifteen 
minutes  to  several  hours,  unless  otherwise 
directed;  after  which  the  powder  is  pressed,  by 
the  aid  of  a  plunger  of  suitable  dimensions, 
more  or  less  firmly,  in  proportion  to  the  char- 
acter of  the  powdered  substance  and  the  alco- 
holic strength  of  the  menstruum,  strongly  alco- 
holic menstrua,  as  a  rule,  permitting  firmer  pack- 
ing of  the  powder  than  the  weaker.  The  percola- 
tor is  now  placed  in  position  for  percolation, 
and,  the  rubber  tube  having  been  fastened  at  a 
suitable  height,  the  surface  of  the  powder  is 
covered  by  an  accurately  fitting  disk  of  filtering 
paper,  or  other  suitable  material,  and  a  suffi- 
cient quantity  of  the  menstruum  poured  on 
through  a  funnel  reaching  nearly  to  the  sur- 
face of  the  paper.  If  these  conditions  be 
accurately  observed,  the  menstruum  will  pene- 
trate the  powder  equally  until  it  has  passed 
into  the  rubber  tube  and  has  reached,  in  this,  a 
height  corresponding  to  its  level  in  the  perco- 
lator, which  is  now  closely  covered  to  prevent 


evaporation.  The  apparatus  is  then  allowed 
at  rest  for  the  period  of  time  specified  in  the 
formula. 

To  begin  percolation,  the  rubber  tube  is 
lowered  and  its  glass  end  introduced  into  the 
neck  of  a  bottle  previously  marked  for  the 
quantity  of  liquid  to  be  percolated,  if  the  perco- 
late is  to  be  measured,  or  of  a  tared  bottle,  if  the 
percolate  is  to  be  weighed;  and  by  raising  or 
lowering  this  receiver  the  rapidity  of  percolation 
may  be  increased  or  decreased  as  may  be  desir- 
able. A  layer  of  menstruum  must  constantly 
be  maintained  above  the  powder,  so  as  to  pre- 
vent the  access  of  air  to  its  interstices,  until 
all  has  been  added,  or  the  requisite  quantity 
of  percolate  has  been  obtained.  This  is  con- 
veniently accomplished,  if  the  space  above  the 
powder  will  admit  of  it,  by  inverting  a  bottle 
containing  the  entire  quantity  of  menstruum 
over  the  percolator  so  that  its  mouth  may  dip 
beneath  the  surface  of  the  Liquid,  the  bottle 
being  of  such  shape  that  its  shoulder  will  serve 
as  a  cover  for  the  percolator. 

When  the  dregs  of  a  tincture,  or  of  a  similar 
preparation,  are  to  be  subjected  to  percolation, 
after  maceration  with  all  or  with  the  greater 
portion  of  the  menstruum,  the  Liquid  portion 
should  be  drained  off  as  completely  as  possible, 
the  solid  portion  packed  in  a  percolator,  as 
before  described,  and  the  liquid  poured  on, 
until  all  has  passed  from  the  surface,  when 
immediately  a  sufficient  quantity  of  the  original 
menstruum  should  be  poured  on  to  displace 
the  absorbed  liquid,  until  the  prescribed  quan- 
tity has  been  obtained. 

Re  percolation. — Authority  is  given  (by  the 
U.  S.  P.  8th  Rev.)  to  employ,  where  it  may 
be  applicable,  the  process  of  repercolation, 
without  change  of  the  initial  menstruum. 

Rate  of  Flow. — It  is  obvious  that  the  success 
of  the  process  of  percolation  largely  depends 
upon  the  regulation  of  the  flow  of  the  perco- 
late; if  this  should  be  too  rapid,  incomplete 
exhaustion  will  result,  but  if  too  slow,  valuable 
time  may  be  wasted.  The  rate  of  flow  for 
extracts  and  fluidextracts  for  1000  Gm.  of 
powder  should  range  from  two  to  five  drops 
a  minute ;  for  official  quantities  of  tinctures  and 
preparations  of  about  the  same  strength  from 
eight  to  fifteen  drops  a  minute,  and  the  word 
"  slowly "  throughout  the  text  is  understood 
to  mean  a  rate  of  flow  corresponding  to  this; 
it  is  evident  that  the  proper  rate  of  flow  should 
vary  with  the  quantity  and  character  of  the 
drug  used  and  the  density  of  the  menstruum. 

Maceration. — Percolation  is  not  suitable  for 
exhausting  some  drugs  and  the  process  of 
maceration  is  employed  for  some  of  the  tinc- 
tures (Aloes,  Asafetida,  Sweet  Orange  Peel, 
Tolu,  etc.).  Specific  directions  will  be  found 
under  each  process,  and  maceration  should  be 
conducted  at  a  moderately  warm  temperature, 
about  15°  to  20°  C.  (59°  to  68°  F.),  and  in  a 
shady  place."    U.  S. 

For  an  account  of  E.  R.  Squibb's  process  of 
repercolation,  see  Fluidextracta. 
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Some  prefer  the  mode  of  expression  to  that 
of  percolation.  This  also  is  applicable  both 
to  aqueous  and  to  alcoholic  menstrua.  The 
substance  to  be  acted  upon  is  mixed  with  the 
menstruum,  cold  or  hot  according  to  circum- 
stances, and  the  mixture  is  allowed  to  stand 
from  twelve  to  twenty-four  hours.  The  liquid 
part  is  then  filtered  off,  and  the  remainder  sub- 
mitted to  strong  pressure,  in  a  linen  ba<_r.  by 
means  of  a  common  screw  press,  or  other  con- 
venient apparatus.  Another  portion  of  the 
menstruum  may  then  be  added,  and  pressure 
again  applied,  and,  if  the  substance  is  not 
sufficiently  exhausted,  the  same  operation  may 
be  performed  a  third  time.  Frequently  only 
a  single  expression  is  required,  and  very  seldom 
a  third.  The  quantity  of  menstruum  added 
must  vary  with  the  solubility  of  the  principles 
to  be  extracted.  According  to  Mohr,  the 
method  of  expression  has  the  edvanti 

that  of  the  percolation,  that  it  yields  solutions 
of    more    uniform    concentration,    that    it     doev 

not    require  the  materials   to  bt  fully 

powdered,    or    otherwise    so    skilfully    man. 

m  order  to  insure  favorable  results,  and.  finally, 

that   it   occupies    less   time. 

2.  Mode  of  Conduct  inn  ///<  'ion. 

In  evaporating  the  solutions  obtained  in  the 
modes  above  described,  attention  should  always 
be  paid  t<>  the  fad  that  the  extractive  matter  is 
eonstantly  becoming  insoluble  at  high  tempera- 
tures witli  tli-  ir,  and  that  other 
chemical  changi  ping  on.  not 
less  injurious  than  this,  while  the  volatile  prin- 
ci|,i.                  polled    with    the    vapor.     The 

operator  should,  therefor.',  observe  tWO  rules: 
1.  to  conduct  the  evaporation  at  BS  lou  a  tem- 
perature as   is  consistent    with   other  objects; 

'J.  to  exclude  atmospheric  air  BS  much  a-    | 

hie.   and,  when    this  cannot    he  accomplished,   to 

expose  the  liquid  the  shortest   possible  tit 

its    action.      The    injurious    influi  : 

phcric  air  is  much  greater  at  the  boiling  point 

of    water    than    at    a    less    heat,    even    allowing 
for   the   longer  exposure    in    the  latter 
therefore  a  slow  evaporation  at  a  moderate  heat 

is  preferable  to  the  more  rapid  effects  of 
ebullition.  Bearing  these  principles  in  mind, 
we  shall  proceed  to  i  the  different  modes 

in    practice.     First,   however,   it    is   prop 

observe  that  decoctions  generally  let  tall,  upon 
cooling,   a    portion   of   insoluble   matter,    and    it 
is   a    question    whether   this    should    be    rejl 
or  retained  so  as  1  part  of  the  extract. 

Though  it  is  undoubtedly  in  many  instances 
inert,  as  in  that  of  the  insoluble  substance 
formed  during  the  decoction  of  certain 
table  substances,  yet.  as  it  frequently  also  con- 
tains a  portion  of  the  active  principle  which  a 
boiling  saturated  solution  necessarily  deposits 
on  cooling,  and  as  it  is  difficult  to  decide  with 
certainty  when  it  is  active  and  when  otherwise, 
the  safest  plan,  as  a  rule,  is  to  allow  it  to 
remain. 

The  method  of  evaporation  formerly  resorted 
to   in  the  case   of   aqueous   solutions   is   rapid 


boiling  over  a  fire.  The  more  quickly  the  pro- 
cess is  conducted,  the  better,  provided  the  liquid 
is  to  be  brought  to  the  boiling  point,  for  the 
temperature  cannot  exceed  this,  and  the  length 
of  exposure  is  diminished.  But,  where  this 
method  is  employed,  it  should  never  be  con- 
tinued until  the  completion  of  the  evapora- 
tion, lor  when  most  of  the  water  has  escaped, 
the  temperature  can  no  longer  be  kept  down 
to  the  boiling  point,  and  the  extract  is  burnt. 
The  caution,  therefore,  should  always  be  ob- 
served of  removing  the  preparation  from  the 
fire  before  it  has  attained  the  consistence  of 
thick  syrup,  and  completing  the  evaporation, 

either  by  means  of  a  water  bath,  or  in  shallow 
Is  at  a  moderate  heat.  When  large  quan- 
tities of  liquid  are  to  he  evaporated,  it  is  best 
to  divide  them  into  portions  and  cvaporalo 
each  separately,  for,  as  each  portion  requires 
tune  for  evaporation  than  the  whole,  it 
will  thus  he  a  shorter  time  exposed  to  heat. 
(Mohr. )  Hut  the  mode  of  evaporation  by 
boiling  is  always  objectionable, and  should  be  em- 
ployed only  in  cases  where  the  principles  of  the 

plant    an  l    and    unchangeable   i 

authorise   their  extraction   by   the   method  of 

'ion. 

aporatiofl    by    means    of    the    water    bath. 

from    the    ooauneneement    of   the    procc 

than     the     plan     just     mentioned,     as     it 

obviates   all   danger  of   burning   the   extract; 

hut.  as  the  heat  is  not  supplied  directly  from 
the  lire,  the  volatilization  of  the  water  cannot 
rapidly,  and,  the  temperature  heme; 
me,  when  the  water  hath  is  kept 
boiling,  then-  is  greater  risk  of  injuriou 
tion  from  the  air.  The  liquid  should  he  81 
during  the   process.      The   use  of  the  steam    hath 

become  verj  general  in  this  country,  as 
it  requires  a  smaller  consumption  of  fuel,  and 
the   heat    imparted   to  the   Liquid,   while  suili- 

cient    to  evaporate  it.  may   he  less  than    100'     C. 

(212  I'').  The  apparatus  consists  of  an  ordi- 
nary   boiler,   containing   water,   the   vapor   of 

which     is    conducted    through    fl     pipe    into    the 

•  m  la,  eonununieating  with  each 

other  by  means  of  iron  steam  pipes.  These 
la  have  the  form  Of  an  ordinary  copper 
haain,  U)  the  inside  ef  which  is  riveter]  ;i  shallow 
tinned  copper  evaporating  basin,  intended  to 
contain  the  liquid  to  he  evaporated.  The  vapor 
from  the  boiler  circulates  between  th< 
and  the  water  into  which  it  condenses  is  al- 
lowed to  escape  through  a  steam  valve  attached 
to  the  bottom  of  each  vessel.  The  liquid  to  he 
evaporated  is  first  distributed  in  two  or  three 
basins,  hut  when  considerably  concentrated,  is 
transferred  to  a  single  one.  where  it  is  stirred 
towards  the  close  of  the  process  to  hasten  the 
evaporation.  The  heat  applied  to  the  liquid 
can  be  easily  regulated  by  the  steam  valves. 

As  the  heat  capable  of  being  applied  by 
boiling  water  to  the  evaporating  liquid  does 
not  exceed  93.3°  C.  (200°  F.)?  while  that  by 
steam  can,  by  a  moderate  pressure,  be  increased 
to  the  boiling  point  or  beyond  it,  the  evapora- 
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tion  by  the  latter  agency  may  be  much  more 
rapid  than  by  the  former,  when  the  pressure 
is  from  ten  to  twenty  pounds  to  the  square 
inch;  so  that  there  is  a  temptation  to  raise  the 
heat  to  a  degree  seriously  injurious  to  the  pro- 
duct. Evaporation,  therefore,  by  steam  heat 
always  requires  caution  and  a  stirring  device 
should  be  used.  The  water  bath  is  much  less 
liable  to  be  abused.  In  this  respect  the  latter 
method  has  the  advantage. 

A  good  plan  of  evaporation,  though  slow,  is 
to  place  the  liquid  in  a  broad,  shallow  vessel, 
exposed  in  a  stove  or  drying  room  to  a  tem- 
perature of  about  100°  ¥.,  or  a  little  higher, 
taking  care  that  the  air  have  free  access  in 
order  to  facilitate  the  evaporation.  This  mode 
is  particularly  applicable  to  those  cases  in 
which  maceration  or  infusion  is  preferred  to 
decoction  for  extracting  the  active  principles. 
Berzelius  says  that  we  may  thus  usually  obtain 
the  extract  in  the  form  of  a  yellowish  trans- 
parent mass,  while  extracts  prepared  in  the 
ordinary  way  are  almost  black,  and  are  opaque 
even  in  very  thin  layers.  Even  when  the  liquid 
is  boiled  at  first,  the  process  may  often  be 
advantageously  completed  in  this  manner.  It 
has  been  proposed  to  effect  the  evaporation 
at  the  common  temperature,  by  directing  a 
strong  current  of  air,  by  means  of  a  pair  of 
smith's  bellows,  over  the  surface  of  the  liquid, 
and  in  reference  to  substances  which  are 
injured  by  heat  and  not  by  atmospheric  air 
the  plan  will  be  found  useful. 

Plans  have  been  proposed  and  carried  into 
execution  for  performing  evaporation  without 
the  admission  of  atmospheric  air.  The  appa- 
ratus for  evaporation  in  vacuo,  now  largely 
used  by  manufacturing  pharmacists,  is  well 
calculated  to  meet  this  object,  at  the  same 
time  that,  by  removing  the  atmospheric  pres- 
sure, it  enables  the  water  to  rise  in  vapor 
more  rapidly,  and  at  a  comparatively  low  tem- 
perature. 

A  convenient  plan  of  excluding  the  air, 
though  it  does  not  at  the  same  time  meet  the 
object  of  reducing  the  degree  of  heat,  is  to 
distil  off  the  water  in  close  vessels.  Berzelius 
says  that  this  is  the  best  mode  of  concentration 
next  to  that  in  vacuo.  Care,  however,  must 
be  taken  that  the  fire  be  not  too  long  applied, 
lest  the  extract  should  be  burnt.  The  pro- 
cess should,  therefore,  be  completed  by  means 
of  the  water  bath. 

In  the  concentration  of  alcoholic  solutions, 
distillation  should  always  be  performed,  as  not 
only  is  the  atmospheric  air  thus  excluded,  but 
the  alcohol  is  recovered,  if  not  absolutely  pure, 
certainly  fit  for  the  purpose  to  which  it  was 
originally  applied.  Here  also  the  water  bath 
should  be  employed,  to  obviate  any  possible 
risk  of  injury  from  the  fire.  When  the  decoc- 
tion or  infusion  and  the  tincture  of  the  same 
vegetable  have  been  made  separately,  they 
should  be  separately  evaporated  to  the  consist- 
ence of  syrup,  and  then  mixed  together  while 
they  are  of  such  a  consistence  as  to  incorporate 

(30) 


without  difficulty.  The  object  of  this  separate 
evaporation  is  that  the  spirituous  extract  may 
not  be  exposed  to  the  degree  of  heat,  or 
lengthened  action  of  the  air,  which  is  necessary 
in  the  ordinary  mode  of  concentrating  the  in- 
fusion or  decoction. 

In  every  instance,  care  should  be  taken  to 
prevent  any  portion  of  the  extract  from  becom- 
ing dry  and  hard  on  the  sides  of  the  evapo- 
rating vessel,  as  in  this  state  it  will  not  readily 
incorporate  with  the  remaining  mass.  The 
heat  therefore,  should  be  applied  to  the  bottom 
and  not  to  the  sides  of  the  vessel. 

Inasmuch  as  the  yield  of  extracts  is  largely 
dependent  on  the  character  of  the  menstruum 
used  in  the  percolation,  it  follows  that  there 
must  necessarily  be  a  great  variation  in  the 
strength  of  commercial  extracts.  C.  H.  La  Wall 
has  prepared  a  valuable  table  giving  the 
yield  of  extract  by  various  drugs.  (Proc.  A. 
Ph.  A.,  1897,  414.)  For  methods  of  assay, 
see  various  official   processes. 

3.  Condition  and  Preservation  of  Extracts. 

Extracts  may  be  prepared  of  three  different 
degrees  of  consistence:  soft  so  that  they  may 
be    readily    made    into    pills,    hard    in    order 
that   they   may   be   pulverized,  and  in   a   fine, 
dry    powder.     The    soft    extracts    always    con- 
tain a  notable  percentage  of  water.     In  astrin- 
gent extracts,  the  evaporation  should  be  carried 
to  dryness.     Those  obtained  from  the  expressed 
juices   of   plants   are    apt   to   attract    moisture 
from  the  air,  in  consequence  of  the  deliques- 
cent nature  of  the  salts  existing  in  the  juice. 
They  are  thus  rendered  softer,  and  more  liable 
to  become  mouldy  upon  the  surface.     Others, 
especially    such    as    contain   much   chlorophyll, 
harden  by  time,  in  consequence  of  the  escape 
of    their    moisture,    and    it    not    unfrequently 
happens   that   small   crystals   of   saline   matter 
are  formed  in  their  substance;  sodium  chloride 
in  small  cubes  is  sometimes  found  in  certain 
old  extracts,  having  slowly  crystallized  as  they 
hardened.     John  Attfield  of  London,  has  made 
a  chemical  examination  of  the  crystals  found 
in  numerous  extracts,  and  ascertained  that  in 
a   large   number   they   consisted   of   potassium 
chloride,  and  in  a  comparatively  few  of  potas- 
sium nitrate.     Potassium  chloride  was  detected 
in  the  extracts  of  belladonna,  hemlock,  sarsa- 
parilla    (compound),    colchicum    seed,    stramo- 
nium  seed,   and   aconite;   potassium  nitrate   in 
the   extracts   of  belladonna,   hyoscyamus,    and 
lettuce;    and    sodium    sulphate    in    extract    of 
stramonium    seed.      (P.    J.,    March,    1862,    p. 
448.)     The    air,    moreover,    exercises    an    un- 
favorable   chemical    influence    over    the    softer 
extracts,   which   are  enfeebled,    and    ultimately 
become  nearly  inert,  by  the  same  changes  which 
they  undergo  more  rapidly  in  the  liquid  state 
at   an  elevated  temperature.     If  an  extract  be 
dissolved  in  water,  and  the  liquid  be  saturated 
with   common   salt   or   any   other   very   soluble 
salt  of  difficult  decomposition,  the  greater  part 
of  it   will   be   precipitated,   in   consequence  of 
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the  insolubility  of  this  class  of  substances  in 
saline  solutions.  The  precipitate  may  be  again 
dissolved  in  pure  water. 

Abstracts,  which  were  official  in  the  U.  S. 
P.  1880,  were  not  re-introduced  in  the  U.  S.  P. 
(8th  Rev.),  as  they  did  not  come  into  general 
use;  this  is  unfortunate,  as  they  had  many 
advantages,  and  are  used  in  certain  sections 
of  the  country.  A  description  and  a  typical 
formula,  with  comments,  are  appended.1  Ab- 
tracts  of  the  following  eleven  drugs  were  official 
in  1880 :  aconite,  belladonna  root,  conium,  digi- 
talis, hyoscyamus,  ignatia,  jalap,  nux  vomica, 
podophyllum,  senega,  and  valerian.  C.  S.  N. 
Hallberg  favors  the  use  of  a  menstruum  of 
three  measures  of  alcohol  with  one  of  chloro- 
form for  abstracts,  and  prefers  the  term 
"quatract"  to  "abstract."  (Proc.  A.  Ph.  A., 
1894,  245.) 

Extracts,  in  order  that  they  may  keep  well, 
should  be  placed  in  glazed  earthenware,  glass, 
or  porcelain  jars,  and  completely  protected  from 


1  Abstracta.  Abstracts. — Abstracts  are  solid  pow- 
dered preparations  containing  the  soluble  constituents 
of  the  drugs  from  which  they  are  made,  and  to 
which  they  bear  a  definite  and  uniform  relation. 
These  preparations  were  tlrst  introduced  into  the 
1  S.  I'harinacopceia  of  1880,  and  have  many  ad- 
vantages over  ordinary  extracts.  They  are  prepared 
by  evaporating  an  alcoholic  tincture  of  a  drug  spon- 
taneously and  at  a  low  temperature,  mixing  it  with  a 
sufficient  quantity  of  dried  sugar  of  milk  to  make 
the  final  product  when  dry  weigh  one-half  the  weight 
of  the  drug,  and  then  powdering  it.  The  following 
general  formula  exhibits  the  typical  former  official 
process. 

General  Formula. — Drug,  In  No.  60  powder,  two 
hundred  parts  |  or  four  ounces  av.]  ;  Sugar  of  Milk, 
recently  dried  and  in  fine  powder.  Alcohol,  each, 
a  sufficient  quantity,  to  make  one  hundred  parts  [or 
two  (unices  iiv.  |.  .Moisten  the  drup  with  rtqHtjf  pints 
for  one  and  t  hree-quarter  fluidounces]  of  Alcohol,  and 
pack  firmly  in  a  cylindrical  glass  percolator;  then 
add  enough  Alcohol  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  Alcohol,  until  the  drug  Is  ex- 
hausted. Reserve  the  first  one  hundred  and  twenty 
parts  [or  three  and  one-half  fluidounces]  of  the  per- 
colate, evaporate  the  remainder  to  thirty  porta  I  or 
half  a  fluidounce]  at  a  temperature  not  exceeding 
50°  C.  (122°  R),  and  mix  with  the  reserved  portion. 
Place  the  mixture  in  an  evaporating  dish,  and,  having 
added  fifty  parts  [or  one  ounce  av.]  of  Sugar  of 
Milk,  cover  it  with  a  piece  of  thin  muslin  gauze,  and 
set  aside  in  a  warm  place,  where  the  temperature 
will  not  rise  above  50°  C.  (122°  F.),  until  the  mix- 
ture is  dry.  Lastly,  having  added  enough  Sugar  of 
Milk  to  make  the  mixture  weigh  one  hundred  parts 
[or  two  ounces  a  v.  ],  reduce  it  to  a  fine,  uniform 
powder.     Preserve  the  powder  in  a  well-stopped  bottle. 

The  advantages  possessed  by  abstracts  may  be 
briefly   stated   as   follows : 

1.  Each  abstract  represents  twice  the  strength  of 
the  drug  or  fluidextract  from  which  it  is  prepared. 

2.  They  are  dry  powders,  if  properly  made,  and 
thus  are  permanent  and  portable  ;  not  subject  to  pre- 
cipitation as  fluidextracts  are ;  not  liable  to  become 
hard,  tough,  and  variable  in  strength,  as  is  the  case 
with  extracts. 

3.  Injurious  exposure  to  heat  is  entirely  avoided, 
and  the  official  process  requires  no  apparatus  but 
such  as  either  is  at  hand  in  the  pharmacy  or  can  be 
easily  obtained  by  a  pharmacist  operating  upon  the 
small  scale. 

4.  The  final  thorough  trituration  of  the  dry  pow- 
der reduces  the  soluble  and  active  constituents  of 
the  drug  to  a  pulverulent  condition,  the  diluent  Is 
soluble,  and  the  fine  state  of  division  of  abstracts  is 
the  most  favorable  condition  that  a  powder  can  pos- 
sess to  secure  efficient  medication.  (Remington's  Prac- 
tice of  Pharmacy,  4th  ed.,  p.  456.) 


the  access  of  the  air.  This  may  be  effected 
by  covering  their  surface  with  a  layer  of  melted 
wax,  or  with  a  piece  of  paper  moistened  with 
strong  spirit,  then  closing  the  mouth  of  the 
vessel  with  a  cork,  spreading  wax  or  rosin 
over  this,  and  covering  the  whole  with  leather 
or  a  piece  of  bladder.  The  application  of  alco- 
hol to  the  surface  has  a  tendency  to  prevent 
mouldiness.  Should  the  extract  become  too 
moist,  it  may  be  dried  by  means  of  a  water 
bath;  should  it,  on  the  contrary,  be  too  dry, 
the  proper  consistence  may  be  restored  by 
softening  it  in  the  same  manner  and  incor- 
porating with  it  a  little  distilled  water.  Martin 
(1880)  proposes  to  preserve  extracts  in  a  soft 
condition  by  surrounding  the  vessel  contain- 
ing the  extract  by  another  of  larger  diameter, 
which  is  furnished  with  a  tight  cover,  the 
space  between  the  two  vessels  being  filled  with 
crystallized  sodium  sulphate,  which  gradually 
parts  with  its  water  of  crystallization  and  pre- 
vents the  extract  from  becoming  hard  and  dry. 

When  extracts  which  are  too  soft  are  sub- 
jected to  a  moderate  temperature,  fermentation 
may  set  in;  E.  Cocardas  describes  the  various 
forms  of  "  Penicillium-ferment "  which  are 
found  in  such  extracts,  and  concludes  that  the 
ferment  causes  them  to  undergo  changes  similar 
to  those  effected  by  heat, — viz.,  the  absorption 
of  oxygen  and  the  disengagement  of  carbon 
dioxide.    (P.  J.,  1886,  p.  590.) 

Powdered  Extracts. — These  extracts  are 
largely  superseding  soft  extracts  for  reasons 
given  in  preceding  paragraphs;  the  difficulty 
of  making  them  arises  from  the  injurious  in- 
fluence of  heat  upon  concentrated  percolates 
of  organic  substances,  but  by  the  use  of  vacuum 
apparatus,  suitable  absorptive  diluents  and 
care,  they  should  be  made  successfully. 

General  Formula  for  Official  Powdered  Ex- 
tracts.— Evaporate  the  Fluidextract  of  the  drug 
at  a  temperature  not  exceeding  70°  C.  (158°  F.) 
with  constant  stirring,  to  complete  dryness.  Re- 
duce the  product  to  a  fine  powder  and  add 
enough  powdered  glycyrrhiza  to  make  the  fin- 
ished extract  weigh Gm.     Mix  thoroughly. 

Permission  is  given  by  the  U.  S.  P.  (8th  Rev.) 
to  use  instead  of  powdered  glycyrrhiza  the  dried 
and  powdered  marc  from  the  same  drug. 
Powdered  extracts  should  be  kept  in  tightly 
closed  vials  and  in  a  cool  place. 

Some  extracts  when  powdered  have  a  ten- 
dency to  cohere.  According  to  Geiseler,  this 
may  be  obviated  by  the  addition  of  sugar  of 
milk  or  powdered  licorice  root,  two  or  three 
parts  of  the  former  and  one  part  of  the  latter 
to  one  of  the  extract  being  sufficient  for  the 
purpose.  (Ph.  Co.,  1850,  p.  238.)  Mohr  re- 
commends the  following  plan  of  drying  and 
preserving  extracts.  Take  equal  parts  of  pow- 
dered licorice-root  and  of  the  extract,  rub  them 
well  together  in  a  mortar,  put  the  resulting 
paste  into  an  earthen  vessel  with  a  flat  bottom, 
place  this  in  another  of  iron,  a  little  deeper, 
containing  calcium  chloride  thoroughly  dried 
bv   heat   insufficient   to  melt   it;   then   enclose 
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the  whole  with  a  cover  fitted  to  the  iron  vessel, 
and  allow  them  to  stand  for  a  day  or  more. 
When  the  mixture  is  quite  dry,  powder  it,  and 
add  so  much  of  the  powdered  root  as  to  make  the 
weight  double  that  of  the  original  extract. 
This  process  was  substantially  adopted  in  the 
German  Pharmacopoeia  (1882).  The  old  pro- 
cess of  using  dextrin  as  a  diluent  was  found 
very  objectionable,  principally  on  account  of 
the  tendency  of  the  extracts  to  reabsorb  mois- 
ture. Four  parts  of  extract  are  now  mixed 
with  three  parts  of  finely  powdered  licorice- 
root,  and  dried  in  a  porcelain  dish  at  40°  to 
50°  C.  (104°  to  122°  F.)  until  the  mixture 
ceases  to  lose  weight.  The  mass  is  then  rubbed 
to  powder,  and  sufficient  powdered  licorice- 
root  added  to  make  the  whole  weigh  eight 
parts,  or  double  the  weight  of  extract  used. 
In  our  opinion,  this  method  is  not  so  good  as 
that  formerly  adopted  for  abstracts.  The 
German  powdered  extracts  are  always  half  the 
strength  of  the  extracts,  no  relation  whatever 
with  the  drug  is  established,  and  the  variations 
in  the  yield  of  extract  from  different  drugs 
have  been  repeatedly  shown  to  be  great.  Kirch- 
mann  proposes  exsiccated  sodium  sulphate  as 
a  diluent  instead  of  dextrin,  licorice-root,  etc. 
{Ph.  Ztg.,  1881,  116.)  A.  B.  Lyons  of  Detroit 
(1898),  has  introduced  scale  extracts.  These 
do  not,  as  a  class,  bear  a  definite  relation  to 
the  drug;  they  are  assayed,  however,  and 
acacia  is  used  as  a  means  of  preserving  their 
dry  condition;  they  are  easily  pulverized,  and 
are  very  convenient  for  dispensing. 

The  plan  of  incorporating  a  little  glycerin 
with  extracts  has  been  recommended  for  such 
extracts  as  require  it,  10  per  cent,  of  glycerin 
being  added  to  the  liquid  extract  before  evapo- 
rating to  a  pilular  consistence.  By  its  un- 
changeable liquid  character,  glycerin  keeps  the 
extract  soft,  so  that  it  can  be  readily  made  into 
pills,  and  it  also  exercises  a  favorable  influence 
through  its  chemical  properties.  The  U.  S. 
P.  (8th  Rev.)  directs  the  use  of  glycerin  for 
this  purpose  as  follows :  "  When  it  is  desired 
to  preserve  a  solid  extract  (for  instance,  of 
Gentian,  Taraxacum,  etc.)  in  a  plastic  condition, 
suitable  for  making  pills,  or  for  other  pur- 
poses, it  is  recommended  that  there  be  incor- 
porated with  it,  after  it  has  been  evaporated 
to  the  proper  consistence,  and  while  it  is  still 
warm,  10  percent,  of  its  weight  of  glycerin." 
U.  S.  It  is  preferable  to  add  a  definite  weight 
of  the  glycerin  to  the  percolate.  If  it  were 
added  to  the  menstruum,  owing  to  the  variation 
in  the  yield  of  extracts  from  plants,  some 
would  be  too  soft,  and  at  another  time,  in  the 
case  of  a  large  yield  of  extract,  the  quantity 
of    glycerin    would   be    insignificant. 

Extracts  from  recent  plants  should  be  pre- 
pared at  the  season  when  the  plant  is  medic- 
inally most  active;  a  good  rule  is  to  prepare 
them  once  a  year;  but  the  demand  for  extracts 
from  fresh  drugs  has  declined  rapidly  of  late, 
as  it  has  been  found  that  properly  dried  drugs 
yield  extracts  of  uniform  strength. 


Nine  extracts  were  dismissed  at  the  last  re- 
vision of  the  U.  S.  Pharmacopoeia,  these  were 
as    follows  i1     aconite,    arnica    root,    cinchona, 

1  Extractum  Aconiti,  U.  S.  1890.  Extract  of  Aconite. 
"  Aconite,  in  No.  60  powder,  one  thousand  grammes 
[or  35  ounces  av.,  120  grains]  ;  Alcohol,  a  sufficient 
quantity.  Moisten  the  powder  with  four  hundred 
cubic  centimeters  [or  13  tluidounces,  252  minims] 
of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  perco- 
lator ;  then  add  enough  Alcohol  to  saturate  the  pow- 
der and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the  per- 
colation to  proceed,  gradually  adding  Alcohol,  until 
three  thousand  cubic  centimeters  [or  100  fluidounces] 
of  tincture  are  obtained,  or  the  Aconite  is  ex- 
hausted. Reserve  the  first  nine  hundred  cubic  centi- 
meters [or  30  fluidounces,  207  minims]  of  the  per- 
colate, evaporate  the  remainder  in  a  porcelain  cap- 
sule, at  a  temperature  not  exceeding  50°  C.  (122°  F.), 
to  one  hundred  cubic  centimeters  [or  3  fluidounces, 
183  minims],  add  the  reserved  portion,  and  evap- 
orate, at  or  below  the  above-mentioned  temperature, 
until  an  extract  of  a  pilular  consistence  remains." 
U.  8.  1890. 

This  extract  has  been  very  properly  abandoned  by 
the  U.  S.  P.  (8th  Rev.),  as  it  has  been  shown  that  heat 
injuriously  affects  liquid  preparations  of  aconite. 
For  comments  see  18th  ed.  U.  S.  D.,  p.  538. 

Dose,  one-sixth  of  a  grain  to  one-fourth  of  a  grain 
(0.01   to  0.016   Gm.) 

Extractum  Arnicw  Radicis,  U.  S.  1890.  The  omis- 
sion of  Emplastrum  Arnicce  from  the  Eighth  Revision 
of  the  U.  S.  P.  very  properly  led  to  the  dismissal  also 
of  the  Extract  of  Arnica  Root,  since  although  the 
dose  was  given  in  the  books  as  from  three  to  five 
grains  (0.2  to  0.32  Gm.)  the  extract  was  probably 
never  used  internally.  The  following  process  is  that 
of  the   U.   S.   P.    of  1890. 

"  Arnica  Root,  in  No.  60  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Diluted 
Alcohol,  a  sufficient  quantity.  Moisten  the  powder 
with  four  hundred  cubic  centimeters  [or  13  fluid- 
ounces,  252  minims]  of  Diluted  Alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator  ;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for 
twenty-four  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  Diluted  Alcohol,  until  the 
Arnica  Root  is  exhausted.  Reserve  the  first  nine 
hundred  cubic  centimeters  [or  30  fluidounces.  207 
minims]  of  the  percolate ;  evaporate  the  remainder 
to  one  hundred  cubic  centimeters  [or  3  fluidounces, 
183  minims],  at  a  temperature  not  exceeding  50°  C. 
(122°  F.),  mix  the  residue  with  the  reserved  portion, 
and  evaporate,  at  or  below  the  above-mentioned  tem- 
perature, to  a  pilular  consistence."    U.  8.  1890. 

Extractum  Cinchonw,  U.  S.  1S90.  Extract  of  Cin- 
chona.— "  Cinchona,  in  No.  60  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  :  Alcohol, 
three  thousand  cubic  centimeters  [or  101  fluidounces, 
212  minims]  ;  Water,  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidrachms]  ;  Diluted  Alcohol,  a 
sufficient  quantity.  Mix  the  Alcohol  and  Water,  and 
having  moistened  the  powder  with  three  hundred  and 
fifty  cubic  centimeters  [or  11  fluidounces,  400 minims] 
of  the  mixture,  pack  it  firmly  in  a  cylindrical  per- 
colator ;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  It.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding,  first, 
the  remainder  of  the  menstruum,  and  then  Diluted 
Alcohol,  until  four  thousand  cubic  centimeters  [or  135 
fluidounces,  122  minims]  of  tincture  are  obtained, 
or  the  Cinchona  is  exhausted.  Distil  off  the  Alcohol 
from  the  tincture  by  means  of  a  water-bath,  and 
evaporate  the  residue,  on  a  water-bath,  to  a  pilular 
consistence."    U.  8.  1890. 

The  above  former  official  process  Is  excellent,  and 
If  proper  care  be  taken  in  executing  the  process,  both 
in  relation  to  the  percolation  and  the  avoidance  of 
too  high  a  temperature,  the  extract  will  fully  repre- 
sent   the    virtues    of    the    bark. 

Uses. — The  extract  of  Peruvian  bark  Is  at  present 
much  less  employed  than  before  the  discovery  of 
quinine.  It  is  still,  however,  occasionally  prescribed 
as  a  tonic  in  combination   with   other  medicines. 

Dose,  from  ten  to  thirty  grains  (0.65  to  2.0  Gm.), 
equivalent  to  about  a  drachm  (3.9  Gm.)  of  the  pow- 
dered bark. 
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conium,  iris,  jalap,  juglans,  podophyllum,  and 
uva  ursi.  Five  extracts  were  added  as  follows : 
malt,  cascara  sagrada,  scopola,  stramonium,  and 
sumbul. 


Extractum  Conii,  U.  S.  (1890).  Extract  of  Conium. 
Extract  of  Hemlock;  Extrait  de  Cigue*  (Sernence), 
Fr.  Cod.;  Schierlingsextract,  O. — "Conium,  in  No.  40 
powder,  one  thousand  grammes  [or  35  ounces  av.,  120 
grains]  ;  Acetic  Acid,  twenty  cubic  centimeters  [or  324 
minims]  ;  Diluted  Alcohol,  a  sufficient  quantity.  Mix 
the  Acetic  Acid  with  nine  hundred  and  eighty  cubic 
centimeters  [or  33  fluidounces,  06  minims]  of  Di- 
luted Alcohol,  and,  having  moistened  the  powder 
with  three  hundred  cubic  centimeters  [or  10  fluid- 
ounces,  70  minims]  of  the  mixture,  pack  it  firmly  in 
a  cylindrical  percolator  ;  then  add  enough  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding 
Diluted  Alcohol,  until  three  thousand  cubic  cinti- 
meters  [or  101  fluidounces,  212  minims]  of  tincture 
are  obtained  or  until  the  Conium  is  exhausted.  Re- 
serve the  first  nine  hundred  cubic  centimeters 
[or  30  fluidounces,  207  minims]  of  the  perco- 
late, and  evaporate  the  remainder,  in  a  porcelain 
capsule,  at  a  temperature  not  exceeding  50°  C.  (122° 
1".  I,  to  One  hundred  cubic  c<ntim<  t<  ri  [or  3  fluid- 
ounces,  183  minims],  mix  this  with  the  reserved  por- 
tion, and  evaporate,  at  or  below  the  above-ment loned 
temperature,    to    a    pllular   consistence."    U.    8.    1890. 

under  the  present  name  two  extracts  are  found  in 
commerce,  one,  that  of  the  V.  S.  1\  (1890),  an  alco- 
holic extract  made  from  conium  fruit,  the  other,  the 
British  (188S)  extract,  made  from  the  fresh  leave* 
and  young  branches  of  the  plant.  In  the  I".  S.  ex- 
tract acetic  acid  is  used  to  fix  the  alkaloid  conllne. 

The  most  important  point  In  making  the  I'.r.  Ph. 
(1885)  extract  is  to  evaporate  the  juice  without  an 
undue  degree  of  heat.  At  a  temperature  of  100  C. 
(212°  F.  >,  or  upwards,  its  active  principle  under- 
goes rapid  decomposition,  being  converted  into  resin- 
ous matter  and  ammonia.  This  is  detected  by  the 
operator  by  the  ammonlacal  odor  mixed  with  that 
which  is  peculiar  to  the  plant.  The  juice  always  to 
a  certain  extent  undergoes  this  decomposition  when 
evaporated  over  a  fire,  and  is  not  exempt  from  It 
even  when  the  heat  is  regulated  by  a  water  bath. 
Hence  the  propriety  of  the  directions  in  the  Br. 
Ph.  (1885).  An  excellent  plan  in  the  evaporation 
is  to  conduct  It  first  in  a  vacuum,  and  afterwards  in 
shallow  vessels  with  a  current  of  air  at  common 
temperatures.  By  the  direction  to  heal  the  Juice 
to  the  boiling  point,  or  •<:{.:)  c.  (2<»>  V.)  (Br.), 
and  then  to  filter,  whereby  the  inert  albumen  Is  coag- 
ulated.  and.  with  the  equally  inert  chlorophyll  and 
vegetable  fibre,  is  separated  from  the  liquid  before 
evaporation,  the  extract  is  procured  in  a  more  con- 
centrated state,  and,  besides,  deprived  of  substances 
which  might  favor  its  decomposition.  Dong  con- 
tinued exposure  to  the  air  is  productive  of  the  same 
result  as  too  much  heat,  so  that  old  extracts  are 
frequently  destitute  of  activity.  (./.  P.  C,  xxli.  416.) 
No  one  of  the  extracts  is  more  variable  In  its 
qualities  than  this.  The  season  at  which  the  herb  is 
collected,  the  place  and  circumstances  of  its  growth, 
the  method  or  preparing  the  extract,  are  all  points 
of  importance,  and  are  all  too  frequently  neglected. 
The  activity  of  any  specimen  of  the  extract  may  be 
in  some  measure  judged  of  by  rubbing  It  with  potas- 
sium hydroxide,  which,  disengaging  the  coniine  and 
rendering  it  volatile,  gives  rise  to  the  peculiar  mouse- 
like odor  of  that  principle.  If  no  odor  be  evolved 
under  these  circumstances,  the  extract  may  be  deemed 
inert. 

The  extract  of  conium  prepared  without  sepa- 
rating the  chlorophyll  has  a  fresh  olive  or  green 
color.  It  should  have  a  strong  narcotic,  somewhat 
fetid  odor,  and  a  bitterish  saline  taste.  According 
to  Brande,  from  three  to  five  pounds  are  obtained 
from  one  cwt.  of  the  leaves.  M.  Reeluz  obtained 
rather    more    than    an    ounce    from    sixteen    ounces. 

Dose,  of  the  TJ.  S.  P.  1890  extract,  one-half  to 
one  grain  (0.032  to  0.06")  Gm.),  of  the  British 
extract,  two  grains  (0.13  Gm.).  two,  three,  or  four 
times  a  day,  to  be  gradually  increased  pro  re  nata, 
in  pill  or  solution. 

Extractum  Jalapw.  TJ.  S.  1890.  Extract  of  Jalap. 
"  Jalap,  in  No.  60  powder,  one  thousand  grammes 
[or  35  ounces  av..  120  grains]  ;  Alcohol,  a  sufficient 
quantity.  Moisten  the  powder  with  three  hundred 
and  fifty  cubic  centimeters  Tor  11  fluidounces,  400 
minims]    of   Alcohol,    and   pack    it   firmly   in   a   cylin- 


EXTR ACTUM  ALOES.  U.  S. 

EXTRACT  OF  ALOES 

(ex-trac'tum  al'o-e?) 

Extrait     d' Aloes,    Fr. ;     Extractum    Aloes,     P.    Q.; 
Aloeextract,  O.;  Estratto  di  aloe  acquoso,  It. 

*  "Aloes,  one  hundred  grammes  [or  3  ounces 
av.,  231  grains] ;  Boiling  Water,  one  thousand 


drical  percolator;  then  add  enough  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it. 
\\hen  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Jalap  is  exhausted.  Reserve  the 
first  nine  hundred  cubic  centimeters  [or  30  fluid- 
ounces,  207  minims]  of  the  percolate.  Distil  off  the 
Alcohol  from  the  remainder  by  means  of  a  water- 
bath,  add  the  residue  to  the  reserved  portion,  and 
evaporate    to   a    pilular   consistence."     U.    8.    1890. 

Emtractum  Podophylli.  TJ.  S.  1890.  Extract  of 
Podophyllum. — "  Podophyllum,  in  No.  60  powder,  one 
thousand  grammes  [or  35  ounces  av.,  120  grains]; 
Alcohol,  Water,  each,  a  sufficient  quantify.  Mix 
<  njUt  hundred  cubic  centimeters  [or  27  fluidounces, 
24  minims]  of  Alcohol  with  two  hundred  cubic  centi- 
meters [or  6  fluidounces,  866  minims]  of  Water, 
and.  having  moistened  the  powder  with  three  linn- 
ired  cubic  centimeter*  |or  10  fluidounces,  69  min- 
ims] of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator;  then  add  enough  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  droi)  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow 
the  percolation  t<>  proceed,  gradually  adding  men- 
struum, using  the  same  proportions  of  Alcohol  and 
Water  as  before,  until  the  Podophyllum  Is  exhausted. 
Distil  off  the  Alcohol  from  the  tincture  by  means  of 
a  water-bath,  and  evaporate  the  residue,  on  a  water 
bath,   to  a   pilular  ((insistence."    U.  S.  1890. 

This  is  possessed  of  the  purgative  properties  of 
the  root,  and  may  be  given  In  the  dose  of  from  one 
to  three  grains  (0.(165  to  0.2  Gm.).  From  experiments 
mad.'  by  John  EL  Lewis,  It  is  probable  that  the 
alcoholic  extract  would  be  more  powerful  as  a  purga- 
tive than  the  official  preparat ion  ;  but  it  does  not 
follow  that  It  would  be  more  serviceable.  (See  A.  J. 
P.,    xix.) 

datum  Btramonii  Seminis.  v.  s.  1890.  Ex- 
tract of  Stramonium  Seeds  "Stramonium  Seed,  In 
Nil  60  powder,  one  thousand  grammes  I  or  35  ounces 
aw.  120  grains];  Diluted  Alcohol,  a  sufficient  quan- 
tity. Moisten  the  powder  with  three  hundred  cubic 
centimeters  I  or  in  fluidounces.  69  minims  |  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  perco- 
lator; then  add  enough  Diluted  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and.  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  Diluted 
Alcohol,  until  three  thousand  cubic  centimeters  [or 
1»>1  fluidounces,  212  minims]  of  tincture  are  obtained, 
or  the  Stramonium  Seed  is  exhausted.  Reserve  the 
first  nine  hundred  cubic  centimeters  [or  30  fluid- 
ounces,  207  minims]  of  the  percolate,  and  evaporate 
the  remainder,  at  a  temperature  not  exceeding  50°  C 
(122°  F. ),  to  one  hundred  cubic  centimeters  [or  3 
fluidounces,  183  minims]  ;  mix  this  with  the  reserved 
portion,  and  by  means  of  a  water-bath,  evaporate, 
at  or  below  the  before-mentioned  temperature,  to  a 
pilular  consistence."    U.  8.  1890. 

Extractum  Uvw  Ursi.  TJ.  S.  1890.  Extract  of  Uva 
Ursi. — "  Uva  Ursi,  in  No.  30  powder,  one  thousand 
grammes  Tor  35  ounces  av.,  120  grains]  ;  Alcohol, 
Water,  each,  a  sufficient  quantity.  Mix  two  hundred 
cubic,  centimeters  [or  6  fluidounces,  366  minims]  of 
Alcohol  with  five  hundred  cubic  centimeters  [or  16 
fluidounces,  435  minims]  of  Water,  and,  having 
moistened  the  powder  with  four  hundred  cubic  centi- 
meters [or  13  fluidounces,  252  minims]  of  the  mix- 
ture, pack  it  firmly  in  a  cylindrical  glass  percolator  ; 
then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closelv  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before,  until  the 
Uva  Ursi  Is  exhausted.  Reserve  the  first  nine  hun- 
dred cubic  centimeters    [or  30   fluidounces,   207   min- 
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cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms].  Mix  the  Aloes  with  the  Boiling 
Water  in  a  suitable  vessel,  stirring  constantly 
until  the  particles  of  Aloes  are  thoroughly 
disintegrated,  and  allow  the  mixture  to  stand 
for  twelve  hours ;  then  pour  off  the  clear  liquid, 
strain  the  residue,  and  evaporate  the  mixed 
liquids  to  dryness  with  the  aid  of  a  water-bath 
or  steam-bath."    U.  S. 

The  object  of  this  preparation  is  to  afford 
an  aloes  purified  from  mechanical  impurities. 
The  process  is  based  upon  the  British  formulas 
for  extracts  of  Barbados  aloes  and  Socotrine 
aloes,  but  the  former  is  alone  official  in  the  Br. 
Pharm.  (See  below.)  With  an  official  puri- 
fied aloes,  the  necessity  for  this  preparation  is 
not  obvious.1  An  extract  made  with  cold  dis- 
tilled water  was  formerly  official  in  the  German 
Pharmacopoeia,  as  was  also  the  vitriolated  ex- 
tract, "  Extractum  Aloes  Acido  Sulfurico  Cor- 
rectum,"  made  by  suspending  eight  parts  of  ex- 
tract of  aloes  in  thirty-two  parts  of  distilled 
water,  adding  drop  by  drop  one  part  of  pure 
sulphuric  acid,  and  evaporating  in  a  porcelain 
vessel  to  dryness. 

Dose,  two  to  ten  grains   (0.13  to  0.65  Gm.). 

EXTRACTUM  ALOES  BARBADENSIS. 
Br. 

EXTRACT  OF  BARBADOS  ALOES 

( ex-trac'tum    al'o-es    bar-ba-den'sis ) 

Extrait  d'Aloea  des  Barbades,  Fr.;  Barbados-AIoe- 
«xtrakt,  O. 

"  Barbados  Aloes,  in  small  fragments,  1 
pound  (Imperial)  or  1000  grammes;  Distilled 
Water,  boiling,  1  gallon  (Imp.  meas.)  or  10 
litres.  Add  the  Barbados  Aloes  to  the  Distilled 
Water  and  stir  well  until  they  are  thoroughly 
mixed;    set  the  mixture  aside  for  twenty -four 

ims]  of  the  percolate ;  evaporate  the  remainder,  at 
a  temperature  not  exceeding  50°  C.  (122°  F.),  to 
one  hundred  cubic  centimeters  [or  3  fluidounces, 
183  minims].  Mix  this  with  the  reserved  portion, 
and  evaporate,  at  or  below  the  before-mentioned  tem- 
perature, on  a  water-bath,  to  a  pilular  consistence." 
U.   8.    1890. 

Dose,  from  five  to  ten  grains   (0.32  to  0.65  Gm.). 

1  Olycerite  of  Aloes.  Qlycerole  of  Aloes. — Under 
the  latter  name,  Chausit  brought  to  the  notice  of 
the  profession  a  preparation  consisting  of  an  alco- 
holic extract  of  aloes  dissolved  in  glycerin.  Haselden 
prepared  this  by  the  following  method.  Macerating 
half  an  ounce  of  aloes  in  four  fluidounces  of  alcohol 
until  dissolved,  he  filtered  the  tincture  through 
bibulous  paper,  evaporated  it  to  the  consistence  of 
molasses,  and,  while  it  was  still  warm,  added  enough 
glycerin  to  make  four  fluidounces.  Finding  that  the 
aloes  was  wholly  dissolved,  with  the  exception  of  a 
little  impurity,  he  concluded  that  the  spirit  might 
very  well  be  dispensed  with,  and  the  aloes  used 
directly  in  the  process.  Accordingly  he  proposes  to 
substitute  the  following  method.  Mix  well  in  a 
mortar  half  an  ounce  of  Socotrine  aloes,  in  fine 
powder,  and  four  fluidounces  of  glycerin :  transfer 
the  mixture  to  a  bottle,  and  agitate  occasionally  for 
several  days ;  if  the  aloes  be  not  now  dissolved,  heat 
for  fifteen  minutes  by  a  water  bath,  and  strain 
through  linen  to  separate  impurities.  The  resulting 
liquid  is  of  a  bright  mahogany  color,  and  of  the  con- 
sistence of  glycerin.  The  preparation  has  been 
recommended  as  an  external  remedy  in  lichen  agrius 
and  the  excoriations  of  eczema,  applied  by  means  of  a 
camel's  hair  brush.  (P.  ,/.,  1859,  p.  322.)  For  the 
mode  of  preparing  a  fluidextract  of  aloes  with  the  aid 
of  glycerin,  by  Procter,  see  Proc.  A.  Ph.  A.,  1863, 
p.  240. 


hours;  decant;  strain;  evaporate  the  strained 
liquid  to  dryness  at  a  temperature  not  exceed- 
ing 140°  F.  (60°  G)."  Br. 

The  revised  direction,  to  evaporate  at  a 
temperature  not  exceeding  140°  F.  (60°  C), 
instead  of  "  by  a  current  of  warm  air,"  is  an 
improvement.  Extract  of  Socotrine  Aloes, 
made  by  a  similar  process,  was  dropped  at  the 
last  revision  of   the   British   Pharmacopoeia. 

Dose,  two  to  six  grains   (0.13  to  0.4  Gm.). 

Off.  Prep. — Decoctum  Aloes  Compositum,  Br.; 
Extractum  Colocynthidis  Compositum,  Br.;  Tinc- 
tura  Aloes,  Br. 

EXTRACTUM  ANTHEMIDIS.  Br. 

EXTRACT  OF  CHAMOMILE 

( ex-trac'tum   an-them'i-dis ) 

Extrait  de  Camomille  Romalne,  Fr. ;  Extractum 
Chamomillffi  Romans ;  Romisch-Kamillenextrakt,  Q. 

"  Chamomile  Flowers,  1  pound  (Imperial) 
or  1000  grammes ;  Oil  of  Chamomile,  15  minims 
(Imp.  meas.)  or  2  cubic  centimetres;  Distilled 
Water,  1  gallon  (Imp.  meas.)  or  10  litres. 
Boil  the  Chamomile  Flowers  with  the  Distilled 
Water  until  the  volume  is  reduced  to  one- 
half;  strain;  press;  filter;  evaporate  the  filtrate 
to  the  consistence  of  a  soft  extract;  add  the 
Oil  of  Chamomile  towards  the  end  of  the 
process."  Br. 

According  to  Brande,  one  cwt.  of  dried 
chamomile  flowers  affords  upon  an  average 
48  pounds  of  extract. 

This  extract  has  a  deep  brown  color,  with 
the  bitter  taste  and  aroma  of  chamomile.  It 
much  better  represents  the  chamomile  than  did 
the  old  Edinburgh  extract,  which,  being  ob- 
tained by  decoction  and  inspissation,  contained 
none  of  the  volatile  oil  of  the  plant.  In  the 
present  British  process  care  is  taken  not  only 
to  avoid  boiling,  but  also  to  supply  any  possible 
loss  of  oil  during  the  cautious  evaporation,  by 
the  addition  of  a  small  portion  near  the  close 
of  the  process.  The  extract  may  be  given  for 
the  same  purpose  as  the  flowers,  but  is  most 
used  as  a  vehicle  for  other  tonics  in  the  pilular 
form.  An  extract  may  be  prepared  having 
the  peculiar  flavor  as  well  as  bitterness  of 
chamomile,  by  macerating  the  flowers  in  water, 
and  evaporating  the  infusion  in  vacuo. 

Dose,  two  to  ten  grains  (0.13  to  0.65  Gm.). 

EXTRACTUM  BELLADONNA 
FOLIORUM.  U.  S.  (Br.) 

EXTRACT  OF  BELLADONNA  LEAVES 

[Extractum  Belladonnas  Foliorum  Alcoholicutn, 

Pharm.  1890] 

(ex-trac'tum  bel-la-don'nse   fo-li-o'rum) 

"An  Extract  containing  one  per  cent,  of  the 
alkaloids  of  Belladonna  Root."  Br. 

Extractum  Belladonnas  Alcohollcum,  Br.:  alao 
U.  8.  1880;  Extrait  de  Belladone  (Racine),  Fr. 
Cod. ;  Spirituoses  Tollkirschenextrakt,  O. ;  Estratto 
di  belladonna  idroalcoolico,  It. ;  Extracto  alcoholico  de 
belladona,  Sp. 
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Extractum  Belladonna  Foliorum. 


PART  I. 


* "  Belladonna  Leaves,  in  No.  60  powder, 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains] ;  Alcohol,  Water,  each,  a  sufficient  quan- 
tity. Mix  two  thousand  cubic  centimeters  [or 
67  fluidounces,  5  flui drachms]  of  Alcohol  with 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms]  of  Water,  and,  having 
moistened  the  powder  with  four  hundred  cubic 
centimeters  [or  13  fluidounces,  252  fluidrachms] 
of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator;  then  add  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using 
the  same  proportions  of  Alcohol  and  Water 
as  before,  until  three  thousand  cubic  centi- 
meters [or  101  fluidounces,  3£  fluidrachnis]  of 
tincture  are  obtained,  or  the  Belladonna  Loaves 
are  exhausted.  Reserve  the  first  nine  hundred 
cubic  centimeters  [or  30  fluidounces,  208  min- 
ims] of  the  percolate,  evaporate  the  remainder, 
at  a  temperature  not  exceeding  50°  C.  (122° 
F.),  to  one  hundred  cubic  centimeters  [or  3 
fluidounces,  183  minims],  mix  the  residue  with 
the  reserved  portion,  and  evaporate  at  or  below 
the  above-mentioned  temperature  to  a  pilular 
consistence.  When  assayed  by  the  process  given 
below.  Extract  of  Belladonna  Leaves  should 
contain  1.4  percent,  of  mydriatic  alkaloids.  If 
the  Extract  should  be  found  by  the  assay  to  con- 
tain more  than  this  percentage,  sufficient  pow- 
dered sugar  of  milk  should  be  added  to  reduce 
it  to  the  standard  of  1.4  percent."   U.  8. 

"Evaporate  one  fluid  ounce  (Imperial  meas- 
ure) or  fifty  cubic  centimetres  of  Liquid  Ex- 
tract of  Belladonna,  in  a  counterpoised  basin, 
on  a  water-bath,  to  the  consistence  of  a  moder- 
ately firm  extract;  weigh.  The  difference  be- 
tween the  weight  of  the  residue  and  three  quar- 
ters of  an  ounce  (Imp.)  or  thirty-seven  and  a 
half  grammes  gives  the  weight  of  Milk  Sugar 
to  be  used  as  a  diluent  for  each  fluid  ounce 
(Imp.  meas.)  or  fifty  cubic  centimetres  of  the 
Liquid  Extract. 

Evaporate  twenty  fluid  ounces  (Imp.  meas.) 
or  one  thousand  cubic  centimetres  of  Liquid 
Extract  of  Belladonna  to  the  consistence  of 
a  thin  syrup ;  add  to  it  the  required  quantity 
of  Milk  Sugar  determined  from  the  data  ob- 
tained from  the  foregoing  experiment;  con- 
tinue the  evaporation  until  the  extract  weighs 
fifteen  ounces  (Imp.)  or  seven  hundred  and 
fifty  grammes.  This  Alcoholic  Extract  of 
Belladonna  contains  one-third  the  proportion 
of  alkaloids  present  in  average  samples  of  the 
Alcoholic  Extract  of  Belladonna  of  the  British 
Pharmacopoeia  of  1885."  Br. 

The  alcoholic  extracts  of  belladonna  of  the 
U.  S.  P.  1S80  and  1890  were  made  from  the 
leaves,  in  deference  to  a  prejudice  which  seems 
to  have  a  strong  following.  The  British  Phar- 
macopoeia introduced  in  the  1885  revision  for 
the   first    time    an    alcoholic    extract    of    bella- 


donna, but  it  differed  from  the  U.  S.  extract 
in  being  made  from  the  root  instead  of  the 
leaves.  (See  Extractum  Belladonna  Viride, 
p.  471.)  The  British  alcoholic  (root)  extract 
(1898)  is  66  per  cent,  weaker  than  the  Br. 
Pharm.  1885  extract ;  it  now  contains  1  per  cent, 
of  the  alkaloids  of  belladonna  root,  and  is  only 
25  per  cent,  stronger  than  the  liquid  extract. 
While  the  advantage  of  establishing  a  definite 
relation  between  the  two  is  apparent,  in  our 
opinion  it  would  have  been  better  not  to  have 
reduced  the  strength  so  enormously  as  66  per 
cent.;  the  extract  could  have  been  made  to 
contain  1£  per  cent,  of  alkaloids,  and,  besides, 
this  would  have  conveniently  made  the  extract 
just  double  the  strength  of  the  liquid  extract. 
The  reduction  in  strength  was  no  doubt  made 
for  the  purpose  of  avoiding  accidents  in  dis- 
pensing due  to  having  two  official  Extracts  of 
Belladonna.  The  dose  of  both  British  ex- 
tracts is  now  the  same.  (P.  J.,  1895,  795.) 
The  absence  of  chlorophyll  in  an  extract  made 
from  the  root  would  cause  ointments,  cerates, 
plasters,  etc.,  made  from  it  to  be  deficient  in 
the  characteristic  green  color  so  much  prized, 
but  there  can  be  no  question  of  the  greater 
uniform  it  v  in  strength  of  the  root. 

Assay.'  IT.  S.  (8th  Rev.)— "  Extract  of 
Belladonna  Leaves,  five  grammes,  Alcohol,  Am- 
monia Water,  Distilled  Water,  Chloroform, 
Normal  Sulphuric  Acid  V.S.,  Tenth-normal 
Sulphuric  Acid  Y.K.,  Fiftieth-normal  Potas- 
sium Hydroxide  Y.S.,  Hematoxylin  T.S.  or 
Iodeosin  T.S.,  each,  a  sufficient  quantity.  In- 
troduce the  Extract  of  Belladonna  Leaves  into 
a  small  beaker  and  dissolve  it  in  a  mixture 
iating  of  alcohol  5  Co.,  distilled  water  10 
ammonia  water  2  Cc.,  and  chloroform  20 
Cc.  When  dissolved,  transfer  it  to  a  separator, 
rinsing  the  beaker  with  a  little  alcohol  and 
adding  the  rinsings  to  the  separator.  Insert 
the  stopper  securely  and  shake  the  separator 
for  half  a  minute.  Draw  off  the  chloroformic 
layer  into  a  second  separator,  and  add  to  the 
separator  10  Cc.  more  of  chloroform. 
Shake  it  for  half  a  minute,  allow  to  separate, 
and  again  draw  off  the  chloroformic  layer  into 
the  second  separator.  Repeat  this  with  10  Cc. 
more  of  chloroform.  To  the  united  chloro- 
formic liquids  in  the  second  separator,  add  5 
Cc.  of  normal  sulphuric  acid  V.S.  and  10  Cc. 
of  distilled  water,  and  shake  it  for  half  a  min- 
ute. Draw  off  the  chloroformic  layer,  after  the 
liquids  have  separated,  into  the  first  separator, 
after  cleaning  it  thoroughly,  and  the  aqueous 
layer  into  a  beaker,  and  repeat  the  process  by 
adding  to  the  first  separator  10  Cc.  of  distilled 
water  and  1  Cc.  of  normal  sulphuric  acid  V.S. 
Draw  off  the  chloroformic  layer,  rejecting  the 
same,  and  then  run  the  acid  aqueous  layer  into 
the  beaker.  Pass  the  combined  acid  aqueous 
solutions  through  a  pledget  of  purified  cotton 
into  the  first  separator,  after  cleaning  it  thor- 
oughly, rinsing  the  second  separator,  the  beaker, 
and  the  funnel  with  about  10  Cc.  of  distilled 
water.     To  the  first  separator,  add  15  Cc.  of 
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chloroform,  a  small  piece  of  red  litmus  paper 
and  enough  ammonia  water  to  produce  a  dis- 
tinctly alkaline  reaction.  Shake  the  separator 
for  half  a  minute,  and  when  the  liquids  have 
separated,  draw  off  the  chloroformic  layer  into 
a  beaker.  Repeat  this  process  with  two  por- 
tions of  10  Cc.  each  of  chloroform,  and  evapo- 
rate the  combined  chloroformic  liquids  in  the 
beaker  to  dryness  on  a  water-bath  containing 
warm  water;  dissolve  the  residue  in  3  Cc.  of 
ether  and  allow  the  latter  to  evaporate  com- 
pletely. To  the  alkaloidal  residue  add  5  Cc. 
of  tenth-normal  sulphuric  acid  V.S.  and  5 
drops  of  hematoxylin  T.S.  (or  iodeosin  T.S.), 
then  titrate  the  excess  of  acid  with  fiftieth- 
normal  potassium  hydroxide  V.S.  Divide  the 
number  of  cubic  centimeters  of  fiftieth-normal 
potassium  hydroxide  V.S.  used,  by  5,  subtract 
the  quotient  from  5  (the  5  Cc.  of  tenth-normal 
sulphuric  acid  V.S.  taken),  and  multiply  the 
remainder  by  0.0287,  and  this  product  by  20, 
to  obtain  the  percentage  of  mydriatic  alkaloids 
contained  in  the  Extract  of  Belladonna  Leaves. 
The  figure  0.0287  represents  the  weight  in 
grammes  of  mydriatic  alkaloids  (mainly  atro- 
pine) required  to  neutralize  1  Cc.  of  tenth- 
normal sulphuric  acid  V.S."     U.  S. 

Uses. — The  formula  for  this  extract  does 
not  differ  essentially  from  that  official  in  the 
former  revision;  it  is  a  good  preparation,  and 
is  official  in  the  French  Codex.  It  is  much  used 
externally.  Thus,  in  rigidity  of  the  os  uteri, 
it  is  applied  at  intervals  to  the  neck  of  the 
uterus,  mixed  with  simple  ointment  in  the  pro- 
portion of  one  drachm  to  an  ounce;  but  care 
must  be  taken  not  to  affect  the  system  too 
powerfully,  and  the  preparation,  therefore, 
should  be  used  in  a  small  quantity  at  first. 
In  irritability  of  the  bladder,  chordee,  spasm 
of  the  urethra  or  of  the  rectum,  it  may  either 
be  rubbed  in  the  form  of  ointment  upon  the 
perineum,  or  be  used  in  the  form  of  supposi- 
tory; but  care  is  requisite  not  to  introduce 
it  too  freely  into  the  bowel.  It  is  sometimes 
smeared  upon  the  bougie,  mixed  with  oil,  in 
the  treatment  of  stricture  of  the  urethra.  In 
the  form  of  ointment  it  has  been  beneficially 
employed  in  phimosis  and  paraphimosis,  and 
in  that  of  plaster  or  ointment,  in  local  neuralgic 
or  rheumatic  pains.  (See  Emplastrum  Bella- 
donnce.) 

Dose,  internally,  from  one-sixth  to  one-third 
of  a  grain  (0.010  to  0.021  Gm.). 

Off.  Prep. — Emplastrum  Belladonnse,  TJ.  8.; 
Pilulse  Laxativae  Composite,  U.  8.;  Pilulse  Podo- 
phylli,  Belladonnse  et  Capsici,  TJ.  8.;  Suppositoria 
Belladonnse,  Br.;  Unguentum  Belladonnse,  U.  8. 

EXTRACTUM   BELLADONNA 
VIRIDE.  Br. 

GREEN  EXTRACT  OF  BELLADONNA 

(ex-trac'tum  bel-lsi-don'nae  vir'i-de) 

u  Bruise  the  fresh  leaves  and  young  branches 
of    Atropa    Belladonna,    Linn.,    in    a    mortar; 


press  out  the  juice  and  heat  it  to  130°  F.  (54.4° 
C.) ;  separate  the  green  coloring  matter  by 
a  calico  filter;  heat  the  strained  liquid  to  200° 
F.  (93.3°  C);  filter.  Evaporate  the  filtrate 
on  a  water-bath  to  the  consistence  of  a  thin 
syrup;  add  to  it  the  green  coloring  matter  pre- 
viously separated  and  passed  through  a  hair 
sieve,  stir  the  whole  together,  and  evaporate 
at  a  temperature  not  exceeding  140°  F.  (60° 
C.)  to  the  consistence  of  a  soft  extract."  Br. 
This  extract  is  identical  with  the  Br.  Pharm. 
1885  extract  of  belladonna  leaves  made  from 
the  recent  plant. 

Dose,  from  one-fourth  to  one  grain  (0.016 
to   0.065    Gm.). 

EXTRACTUM  CANNABIS  INDIC>E. 
U.  S.,  Br. 

EXTRACT  OF  INDIAN  CANNABIS 

(ex-trac'tum  can'n^-bis  in'di-cse) 

Extract  of  Indian  Hemp ;  Extrait  de  Chanvre 
de  l'lnde,  Fr.  Cod.;  Indischer  Hanfextrakt,  O. 

*  "  Indian  Cannabis,  in  No.  20  powder,  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains] ;  Alcohol,  a  sufficient  quantity.  Moisten 
the  powder  with  three  hundred  cubic  centimeters 
[or  10  fluidounces,  69  minims]  of  Alcohol,  and 
pack  it  firmly  in  a  cylindrical  percolator;  then 
add  enough  Alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  add- 
ing Alcohol,  until  the  Indian  Cannabis  is  ex- 
hausted. Distil  off  the  Alcohol  from  the  per- 
colate by  means  of  a  water-bath,  and  evaporate 
the  residue,  in  a  porcelain  dish,  on  a  water-bath, 
to  a  pilular  consistence."    TJ.  S. 

"  Exhaust  Indian  Hemp,  in  coarse  powder, 
with  Alcohol  (90  per  cent.)  by  percolation; 
evaporate  the  percolate  to  the  consistence  of  a 
soft  Extract."    Br. 

It  will  be  noticed  that  the  English  name  of  the 
drug  was  changed  in  the  U.  S.  Pharmacopoeia 
1890  to  Indian  Cannabis,  to  prevent  its  being 
mistaken  for  the  root  of  Apocynum  canna- 
binum,  which  is  also  called  Indian  Hemp. 
Several  mistakes  have  occurred  through  this 
unfortunate  confusion  of  nomenclature. 

Although  there  is  some  difference  in  the  de- 
tails of  the  two  processes,  the  preparations  of 
the  U.  S.  and  Br.  Pharmacopoeias  are  practically 
identical.  Procter  investigated  the  subject  of 
the  tests  for  the  purified  extract  or  resin,  and 
came  to  the  following  conclusions :  its  peculiar 
odor  when  moderately  heated,  its  indifference  to 
alkalies,  and  its  solubility  in  alcohol,  ether, 
chloroform,  benzene,  and  oil  of  turpentine  are 
characteristic  though  not  entirely  distinctive 
properties.     The  best  test,  he  found,  was  nitric 
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acid  (sp.  gr.  1.38),  which  acts  slowly  when 
cold,  but  with  heat  rapidly,  evolving  red  fumes, 
and  converting  the  resin  into  an  orange-red 
resinoid  substance  which,  when  washed  and 
dried,  closely  resembles  gamboge  in  color. 
(Proc.  A.  Ph.  A.,  1864.)  Care  should  be 
observed  in  selecting  the  drug  for  making  this 
extract,  and  old  Indian  cannabis  should  be 
rejected.  The  limit  of  age  in  India  is  said  to 
be  three  years.  (P.  J.,  1894,  246;  Rep.  de 
Pharm.,  1894,  257.)  The  preparation  varies 
exceedingly  in  strength,  so  that  it  is  wisest  to 
begin  with  a  small  dose,  one-quarter  of  a  grain 
(0.016  Gm.),  and  rapidly  increase  the  amount 
given  until  some  effect  is  produced. 

Off.  Prep. —  Tinctura  Cannabis  Indies,  Br. 

EXTRACTUM  CIMICIFUG/E.  U.  S. 

EXTRACT  OF  CIMIC1FUGA 

(ex-trac'tum  cim-j-clf'u-^ae) 

Extract  of  Black  Cohosh ;  Extrait  d'Act«e  a 
grappes,   Fr. ;   Cimicifugaextrakt,    O. 

*  "  Fluidextract  of  Cimicif  uga,  one  hundred 
cubic  centimeters  [or  3  fluidounces,  183  minims]  ; 
Glycyrrhiza  (peeled,  Russian),  in  No.  80  pow- 
der, a  sufficient  quantity,  to  make  twenty-five 
grammes  [or  386  grains].  Evaporate  the 
Fluidextract  of  Cimicif  uga  in  a  porcelain  dish. 
by  means  of  a  water-bath,  at  a  temperature  not 
exceeding  70°  C.  (158°  P.),  With  constant 
stirring,  to  complete  dryness.  Reduce  the  pro- 
duct to  a  fine  powder  and  add  enough  powdered 
Glycyrrhiza  to  make  the  finished  Extract  weigh 
twenty-five  grammes  [or  386  grains].  Mix 
thoroughly."   U.S. 

This  extract  was  introduced  for  the  reason 
that  although  the  Quidextraci  and  tincture  rep- 
resent the  virtues  of  cimicifuga,  the  alcohol 
present  in  both  is  therapeutically  contra-indi- 
cated, and  the  exceedingly  disagreeable  taste 
of  the  drug  is  entirely  masked  if  the  extract 
be  prescribed  in  the  form  of  a  pill,  with  proper 
additions,  such  as  extract  of  licorice,  or  if  the 
pill  be  coated  or  enclosed  in  a  capsule. 

Dose,  of  the  extract,  from  three  to  ten  grains 
(0.2  to  0.65  Gm.). 

EXTRACTUM  COLCHICI.  Br. 

EXTRACT  OF  COLCHICUM 

( ex-trac'tum  cdTphi-cI) 

"  Crush  fresh  Colchicum  Conns,  deprived 
of  their  coats;  press  out  the  juice;  allow  the 
feculence  to  subside;  decant;  heat  the  clear 
liquid  to  212°  F.  (100°  C.)  ;  strain  through 
flannel,  and  evaporate  at  a  temperature  not 
exceeding  160°  F.  (71°  C.)  to  the  consistence 
of  a  soft  extract."   Br. 


The  U.  S.  extract  is  an  acetic  extract  of 
the  corm  (see  Extractum  Colchici  Cormi)  ;  the 
British  is  made  by  evaporating  the  juice  of 
fresh  conns. 

In  Great  Britain  a  preparation  called  pre- 
served juice  of  colchicum  is  given  in  the  dose 
of  five  minims  (0.3  Cc.)  or  more.  It  is  made 
by  expressing  the  fresh  corm,  allowing  the  juice 
to  stand  for  forty-eight  hours  that  the  feculent 
matter  may  subside,  then  adding  one-fourth  of 
its  bulk  of  alcohol,  allowing  it  again  to  stand 
for   a   short   period,    and    ultimately   filtering. 

Dose,  of  the  British  extract,  from  fresh 
conns,  one  to  two  grains  (0.065  to  0.13  Gm.). 

EXTRACTUM  COLCHICI  CORMI.  U.  S. 

EXTRACT  OF  COLCHICUM  CORM 

[Extractum  Colchici  Radicis,  Pharm.  1890,  Acetic 

Extract  of  Colchicum] 

(ex-trac'tum    c0l'phj-cl    cor'ml) 

Extrait  de  Colchique  acetlque.  Fr. ;  Zeltlosen 
Essigextrakt,   O. 

*  tt  Colchicum  Corm,  in  No.  60  powder,  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains]  ;  Acetic  Acid,  three  hundred  and  fifty 
cubic  centimeters  [or  11  fluidounces,  401 
minims]  ;  Water,  a  sufficient  quantity.  Mix  the 
Acetic  Acid  with  fifteen  hundred  cubic  centi- 
meters [or  50  fluidounces,  346  minims]  of 
Water,  and,  having  moistened  the  powder  with 
five  hundred  cubic  centimeters  [or  16  fluid- 
ounces,  436  minims]  of  the  mixture,  pack  it 
moderately  in  a  cylindrical  glass  percolator; 
then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding,  first,  the  remainder 
of  the  menstruum,  and  then  Water,  until  the 
Colchicum  Corm  is  exhausted.  Evaporate  the 
percolate  in  a  porcelain  vessel,  by  means  of 
a  water-bath,  at  a  temperature  not  exceed- 
ing 80°  C.  (176°  F.),  to  a  pilular  consist- 
ence. 

When  assayed  by  the  process  given  below, 
Extract  of  Colchicum  Corm  should  contain  1.4 
percent,  of  colchicine.  If  the  Extract  should 
be  found  by  assay  to  contain  more  than  this 
percentage,  sufficient  powdered  sugar  of  milk 
should  be  added  to  reduce  it  to  the  standard 
of  1.4  percent."    U.  S. 

Assay.  U.  S.  (8th  Rev.)— "Extract  of  Col- 
chicum Corm,  four  grammes,  Chloroform,  Alco- 
hol, Ether,  Distilled  Water,  Ammonia  Water, 
each,  a  sufficient  quantity.  Dissolve  the  Ex- 
tract of  Colchicum  Corm  in  20  Cc.  of  distilled 
water,  carefully  transfer  the  solution  to  a 
graduated  flask,  and  add  sufficient  alcohol  to 
make  the  liquid  measure  100  Cc.  Shake  the 
flask  well,  allow  it  to  stand  for  five  minutes, 
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filter,  and  collect  50  Cc.  of  the  filtrate  (repre- 
senting 2  Gm.  of  the  Extract),  and  evaporate 
it  to  dryness  in  a  porcelain  dish  by  means  of 
a  water-bath.  Add  to  the  residue  10  Cc.  of 
ether  and  5  Cc.  of  distilled  water,  stir  the  mix- 
ture well  and  heat  it  gently  until  the  ether 
is  evaporated.  After  cooling,  pour  off  the 
aqueous  solution,  filtering  it  into  a  separator, 
retaining  as  much  of  the  insoluble  matter  in 
the  dish  as  possible.  Again  treat  the  residue 
with  10  Cc.  of  ether,  and  5  Cc.  of  water,  and 
proceed  as  before;  rinse  the  dish  and  filter 
with  a  little  water  and  collect  all  of  the  aqueous 
Liquids  in  the  separator.  Introduce  a  small 
piece  of  red  litmus  paper  into  the  separator, 
add  enough  ammonia  water  to  render  the  liquid 
alkaline,  and  then  shake  it  out  with  three  suc- 
cessive portions  of  chloroform,  of  20,  15,  and 
10  Cc,  respectively.  Collect  the  combined  chlo- 
roformic  solutions  in  an  Erlenmeyer  flask, 
evaporate  the  chloroform,  and  add  to  the  alka- 
loidal  residue  two  successive  small  portions 
of  alcohol,  evaporating  the  alcohol  each  time. 
Now  add  to  the  residue  a  mixture  of  5  Cc. 
of  distilled  water  and  10  Cc.  of  ether,  agitate 
the  liquid  gently  and  evaporate  the  ether;  after 
cooling,  filter  the  aqueous  liquid  into  a  separa- 
tor. Rinse  the  flask  with  distilled  water,  pass 
the  rinsings  through  the  filter  into  the  separa- 
tor, and  shake  out  the  aqueous  solutions  with 
three  successive  portions  of  chloroform,  20, 
15,  and  10  Cc.  respectively.  Collect  the  com- 
bined chloroformic  solutions  in  a  tared  Erlen- 
meyer flask,  evaporate  the  chloroform,  and 
treat  the  alkaloidal  residue  with  two  successive 
small  portions  of  alcohol,  evaporating  the  alco- 
hol each  time,  and  dry  the  residue,  at  100°  C. 
(212°  F.),  to  a  constant  weight.  The  weight 
multiplied  by  50  will  give  the  percentage  of 
colchicine  in  the  Extract  of  Colchicum  Corm." 
U.  S. 

As  the  fresh  colchicum  corm  is  rarely  to  be 
had  in  this  country,  the  U.  S.  Pharmacopoeia 
employs  the  dried  corm ;  its  process,  if  properly 
conducted,  will  afford  a  very  efficient  extract. 
In  preparing  this  extract  according  to  the 
British  process,  by  expression  from  the  recent 
corm,  there  will  be  experienced  some  incon- 
veniences, which  would  seem  to  render  the  U.  S. 
process  under  all  circumstances  preferable.  (P. 
J.,  xiii.  62.)  The  acetic  extract  of  colchicum 
made  from  fresh  corms  was  abandoned  by  the 
Br.  Ph.  1898.  The  acetic  acid  menstruum  in 
the  U.  S.  preparation  is  a  good  solvent  for 
colchicine. 

Dose,  from  one-fourth  to  one  grain  (0.016  to 
0.065  Gm.). 

EXTRACTUM  COLOCYNTHIDIS.  U.  S. 

EXTRACT  OF  COLOCVNTH 

(ex-trac'tum    eol-o-cyn'thi-dis) 

Extractum  Colocynthidis  Alcoholicum  :  Extrait  de 
Coloquinte,  Fr.  Cod.;  Extractum  Colocynthidis,  P.  O.  ; 
Koloquintenextrakt,  O. :  Estratto  di  coloquintide 
idroalcoolico,  It, 


* "  Colocynth,  freed  from  the  seeds,  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains] ;  Diluted  Alcohol,  a  sufficient  quantity. 
Reduce  the  Colocynth  to  a  coarse  powder  by 
grinding  or  bruising,  and  macerate  it  in  thirty- 
five  hundred  cubic  centimeters  [or  118  fluid- 
ounces,  167  minims]  of  Diluted  Alcohol  for 
four  days,  with  occasional  stirring;  then  ex- 
press strongly,  and  strain  through  flannel.  Pack 
the  residue,  previously  broken  up  with  the 
hands,  firmly  in  a  cylindrical  percolator,  cover 
it  with  the  strainer,  and  gradually  pour  Diluted 
Alcohol  upon  it  until  the  tincture  and  expressed 
liquid,  mixed  together,  measure  five  thousand 
cubic  centimeters  [or  169  fluidounces',  33 
minims].  Distil  off  the  Alcohol  from  the  mix- 
ture by  means  of  a  water-bath,  evaporate  the 
residue  to  dryness,  and  reduce  the  dry  mass  to 
powder.  Extract  of  Colocynth  should  be  kept 
in  well-stoppered  bottles."    U.  S. 

The  colocynth  should  always  be  deprived  of 
its  seeds,  following  the  directions  of  the  U. 
S.  Pharmacopoeia,  before  being  submitted  to 
the  action  of  the  menstruum.  Duncan  found 
3500  grains  of  colocynth  to  contain  2770  grains 
of  seeds,  which,  when  they  were  boiled  by 
themselves,  yielded  almost  nothing  to  water. 
Squibb  found  selected  fruits  to  yield  from 
25.8  to  34  per  cent,  of  medullary  part,  and 
this,  when  well  exhausted  by  diluted  alcohol, 
was  found  to  yield  60.7  to  60.8  per  cent,  of 
dry  extract,  while  from  the  whole  fruit,  includ- 
ing pulp  and  seeds,  from  15.69  to  20.6  per 
cent,  was  obtained,  according  to  the  degree  of 
dryness.  (X  J.  P.,  1857,  p.  98.)  Boiling 
water  extracts  such  a  large  amount  of  pectin 
and  mucilage  from  colocynth  that  either  the 
decoction  or  the  hot  infusion  gelatinizes  on 
cooling,  and  the  extract  made  by  means  of  it 
is  therefore  loaded  with  inert  matter,  and, 
besides,  is  liable  to  become  mouldy,  or  so 
tough  and  hard  as  to  resist  trituration  and 
formation  into  pills.  Hence  many  years  ago 
the  London  College,  following  in  this  respect 
the  old  French  Codex,  directed,  in  the  last 
edition  of  its  Pharmacopoeia,  maceration  with 
cold  water;  but  diluted  alcohol  has  been  found 
to  be  a  much  better  menstruum,  and  has  ac- 
cordingly been  adopted  in  the  U.  S.  Pharma- 
copoeia process,  while  in  the  British  Pharma- 
copoeia the  simple  extract  has  been  discarded 
altogether.  The  chief,  if  not  exclusive,  use 
of  the  alcoholic  extract  is  in  the  preparation 
of  the  compound  extract. 

This  preparation  should  never  be  substi- 
tuted for  an  extract  prepared  with  a  men- 
struum containing  a  larger  percentage  of 
water,  because  the  water  extracts  a  large  quan- 
tity of  mucilaginous  and  inert  matter.  Com- 
mercial extract  of  colocynth  may  be  often 
found  in  the  market  made  with  an  aqueous 
menstruum. 

Dose,   one-half    grain    (0.032    Gm.). 

Off,  Prep. — Extractum  Colocynthidis  Compos- 
itum,  U.  S. 


i 
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EXTRACTUM  COLOCYNTHIDIS 
COMPOSITUM.  U.  S.,  Br. 

COMPOUND  EXTRACT  OF  COLOCYNTH 

(ex-trac'tum     col-Q-cyn'thj-dls     com-pSs'i-tum) 

Extralt  de  Coloquinte  compost,  Fr. ;  Zusammen- 
gesetztes   Koloquintenextrakt,    G. 

* "  Extract  of  Colocynth,  one  hundred  and 
sixty  grammes  [or  5  ounces  av.,  282  grains] ; 
Purified  Aloes,  five  hundred  grammes  [or  17 
ounces  av.,  279  grains]  ;  Cardamom,  in  No.  60 
powder,  sixty  grammes  [or  2  ounces  av.,  51 
grains] ;  Resin  of  Scammony,  in  fine  powder, 
one  hundred  and  forty  grammes  [or  4  ounces 
av.,  411  grains] ;  Soap,  dried  and  in  coarse 
powder,  one  hundred  and  forty  grammes  [or 
4  ounces  av.,  411  grains] ;  Alcohol,  one  hun- 
dred cubic  centimeters  [or  3  fluidounces,  183 
minims].  Heat  the  Purified  Aloes,  contained 
in  a  suitable  vessel,  on  a  water-bath,  until  it  is 
completely  melted;  then  add  the  Alcohol,  Soap, 
Extract  of  Colocynth,  and  Resin  of  Scammony, 
and  heat  the  mixture  at  a  temperature  not 
exceeding  120°  C.  (248°  F.),  until  it  is  per- 
fectly homogeneous,  and  a  thread  taken  from 
the  mass  becomes  brittle  when  cool.  Then  with- 
draw the  heat,  thoroughly  incorporate  the  Car- 
damom with  the  mixture,  and  cover  the  t 
until  the  contents  are  cold.  Finally,  reduce 
the  product  to  a  fine  powder.  Compound  Ex- 
tract of  Colocynth  should  be  kept  in  well- 
stoppered  bottles."    U.  S. 

"  Colocynth  Pulp,  G  ounces  (Imperial)  or 
150  grammes;  Extract  of  Barbados  Aloes,  12 
ounces  (Imp.)  or  300  grammes;  Scammony 
Resin,  4  ounecs  (Imp.)  or  loo  grammes;  Curd 
Soap,  in  shavings,  4  ounces  (Imp.)  or  100 
grammes;  Cardamom  Seeds,  in  the  finest  pow- 
der, 1  ounce  (Imp.)  or  25  grammes;  Alcohol 
(GO  per  cent.),  1  gallon  (Imp.  meas.)  or  4 
litres.  Macerate  the  Colocynth  Pulp  in  the 
Alcohol  for  four  days;  press  out  the  tincture; 
remove  the  alcohol  by  distillation;  add  the  Ex- 
tract of  Aloes,  Scammony  Resin,  and  Soap; 
evaporate  to  the  consistence  of  a  firm  extract, 
adding  the  Cardamoms  towards  the  end  of 
the  process."    Br. 

The  Br.  Pharm.  (1898)  substituted  Bar- 
bados aloes  for  the  Socotrine  variety,  and  in- 
creased the  proportion  of  soap  from  three 
to  four  ounces.  The  object  of  the  soap  is 
to  improve  the  consistence  of  the  mass,  which, 
when  hardened  by  time,  it  renders  more  soluble 
in  the  liquors  of  the  stomach.  It  may  possibly 
also  serve  the  purpose  of  qualifying  the  action 
of  the  aloes.  In  the  U.  S.  process  the  extract 
is  in  the  form  of  powder,  which  is  very  con- 
venient for  admixture  with  other  substances; 
while  if  given  uneombined,  it  may  be  readily 
made  into  pills  by  suitable  additions.  The 
alternative  of  using  the  scammony  or  its  resin, 
in  the  first  British  formula,  which  appeared 
to  us  very  objectionable,  has  been  abandoned 
in  the  present  edition,  and  the  resin  only 
directed.     It  was  objected   to  the   U.   S.   com- 


pound extract  of  1860  that  it  was  apt  to  gripe 
in  consequence  of  deficiency  in  the  proportion 
of  the  aromatic  ingredient,  and  the  addition 
of  some  aromatic  oil,  as  oil  of  cloves,  was  rec- 
ommended :  this  was  remedied  in  the  revision 
of  1870  by  increasing  the  proportion  of  car- 
damom. The  plan  of  having  the  powders 
simply  mixed  was  liable  to  the  objection  that 
the  mixture  was  not  likely  to  be  so  thoroughly 
effected  as  to  obtain  a  uniform  result,  and  hence 
the  U.  S.  Pharm.  1880  adopted  Squibb's  sug- 
gestion, to  melt  together  all  the  ingredients 
unpowdered,  except  the  cardamom,  add  a  little 
alcohol,  and,  when  the  mixture  is  thoroughly 
made,  to  stir  in  the  powdered  aromatic,  and 
finally  to  reduce  the  whole  to  a  fine  powder. 
The  active  principle  of  the  cardamom  (the 
volatile  oil)  is  thus  not  dissipated,  but  absorbed 
by  the  other  ingredients,  and  one  of  the  objec- 
tions to  the  British  process  is  avoided, — i.e., 
the  necessity  for  directing  cardamom  in  "  the 
finest  "  powder,  the  previous  desiccation  of  the 
cardamom,  which  is  a  requisite  if  a  fine  powder 
is  desired,  being  very  wasteful  of  the  volatile 
oil. 

This  extract  is  an  energetic  and  safe  cathar- 
tic, possessing  the  activity  of  its  three  purga- 
tive ingredients,  with  comparatively  little  of 
the  drastic  character  of  the  colocynth  and 
scammony.  It  may  be  still  further  and  advan- 
tageously modified  by  combination  with  rhu- 
barb, jalap,  calomel,  etc.,  with  one  or  more  of 
which  it  is  often  united  in  prescription.  We 
are  informed  that  much  of  the  extract  sold 
in  this  country  is  made  with  inferior  scam- 
mony and  aloes  and  an  insufficient  proportion 
of  colocynth,  so  that  it  is  comparatively  inert. 
Compound  extract  of  colocynth  should  be 
looked  on  with  suspicion  when  cheap,  and  the 
pharmacist  should  always  prepare  it  for  him- 
self.   (See  Am.  Drug.,  1896,  152.) 

Dose,  as  a  laxative,  one  to  two  grains  (0.065 
to  0.13  Cm.);  as  a  purgative,  five  to  ten 
-rains    (0.32  to  0.66  Cm.). 

Off.  Prep. — Pilule  Cathartic®  Composite,  U. 
B.;  i'ilula.'  Cathartics  Vegetabiles,  U.  S. 

EXTRACTUM  DIGITALIS.  U.  S. 

EXTRACT  OF  DIGITALIS 

(ex-trac'tum  dlg-j-ta'lls) 

Extractum  Digitalis  Alcohollcum  ;  Extralt  de  Dlgl- 
tale  (alcoolique),  Fr.  Cod.;  Digitalisextrakt ;  Finger- 
hutextrakt,  <}.;  Estratto  di  digitale  idroalcoollco, 
It. ;  Extracto  alcoholico  de  digital,  Sp. 

* "  Fluidextract  of  Digitalis,  one  hundred 
cubic  centimeters  [or  3  fluidounces,  183  minims]. 
Evaporate  the  Fluidextract  of  Digitalis  in  a 
porcelain  dish,  by  means  of  a  water-bath,  at  a 
temperature  not  exceeding  50°  C.  (122°  F.), 
with  constant  stirring,  until  it  is  reduced  to  a 
pilular  consistence."  U.  S. 

This  was  first  introduced  into  the  U.  S.  Phar- 
macopoeia of  1860,  though  less  needed  than 
many  others,  because  the  dose  of  digitalis  it- 
self is  small,  and  very  little  can  be  gained  on 
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the  point  of  strength.  The  alcoholic  extract 
of  digitalis  contains  all  the  virtues  and  may  be 
used  for  all  the  purposes  of  the  powdered 
leaves.  According  to  Vielguth  and  Nentwich, 
the  amount  of  alcoholic  extract  obtained  from 
dried  digitalis  by  cold  displacement  is  27.1  per 
cent.    {A.  J.  P.,  May,  1859.) 

Dose,  one-fourth  of  a  grain  (0.016  6m.). 

EXTRACTUM  ERGOT/E.  U.  S.,  Br. 

EXTRACT  OP  ERGOT 

( ex-trac'tum  er'go-tse) 

Extractum  Haemostaticum ;  Ergotin,  Br.  (1898); 
Extrait  de  Seigle  Ergote\  Fr.  Cod.;  Extractum  Secalis 
cornuti,  P.  O. ;  Mutterkornextrakt,  Gf. ;  Estratto  di 
segala  cornuta,  It. 

*  "  Ergot,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Diluted 
Hydrochloric  Acid,  fifty  grammes  [or  1  ounce 
av.,  334  grains] ;  Monohydrated  Sodium  Carbon- 
ate, eight  and  one-half  grammes  [or  131  grains] ; 
Glycerin,  twelve  and  one-half  grammes  [or  193 
grains] ;  Alcohol,  Water,  each,  a  sufficient  quan- 
tity, to  make  one  hundred  and  twenty-five 
grammes  [or  4  ounces  av.,  179  grains].  Mix 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6§  fluidrachms]  of  Alcohol  with  four 
hundred  cubic  centimeters  [or  13  fluidounces, 
252  minims]  of  Water,  and,  having  moistened 
the  powder  with  five  hundred  cubic  centi- 
meters [or  16  fluidounces,  435  minims]  of  the 
mixture,  pack  it  firmly  in  a  cylindrical  percola- 
tor; then  add  sufficient  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before, 
until  the  Ergot  is  exhausted.  Evaporate  the 
percolate  in  a  porcelain  dish,  by  means  of  a 
water-bath,  at  a  temperature  not  exceeding  50° 
C.  (122°  F.),  to  two  hundred  and  fifty  grammes 
[or  8  ounces  av.,  358  grains]  ;  add  two  hundred 
and  fifty  cubic  centimeters  [or  8  fluidounces, 
218  minims]  of  water,  and  stir;  filter  when 
cold,  rinse  the  dish  with  a  little  Water,  and 
add  this  to  the  filter.  Add  the  Diluted  Hy- 
drochloric Acid  to  the  filtrate;  then  set  it 
aside  for  twenty-four  hours;  filter,  wash  the 
contents  of  the  filter  with  Water  until  the 
washings  no  longer  have  an  acid  reaction, 
and  add  the  washings  to  the  filtrate.  To 
this,  add  gradually  the  Monohydrated  Sodium 
Carbonate,  and,  when  the  evolution  of  carbon 
dioxide  has  ceased,  evaporate  the  liquid  in  a 
tared  dish  until  it  weighs  one  hundred,  and  fifty 
grammes  [or  5  ounces  av.,  127  grains] ;  add  the 
Glycerin,  and  continue  the  evaporation,  at  the 
above-named  temperature,  until  the  weight  of 
the  Extract  is  reduced  to  one  hundred  and 
twenty-five  grammes  [or  4  ounces  av.,  179 
grains]."  U.  S. 


"Ergot,  in  No.  40  powder,  20  ounces  (Impe- 
rial) or  1000  grammes;  Alcohol  (60  per  cent.), 
a  sufficient  quantity;  Distilled  Water,  a  suffi- 
cient quantity;  Diluted  Hydrochloric  Acid,  1\ 
fi.  drachms  (Imp.  meas.)  or  47  cubic  centi- 
metres; Sodium  Carbonate,  175  grains  (Imp.) 
or  20  grammes.  Moisten  the  powdered  Ergot 
with  ten  fluid  ounces  (Imp.  meas.)  or  five  hun- 
dred cubic  centimetres  of  the  Alcohol;  pack  the 
damp  powder  in  a  percolator;  percolate  with 
the  Alcohol  until  the  Ergot  is  exhausted.  Evap- 
orate the  percolate  to  five  fluid  ounces  (Imp. 
meas.)  or  two  hundred  and  fifty  cubic  centi- 
metres; add  five  fluid  ounces  (Imp.  meas.)  or 
two  hundred  and  fifty  cubic  centimetres  of  Dis- 
tilled Water;  filter  when  cold,  washing  the  resi- 
due with  a  little  Distilled  Water.  Add  the 
Diluted  Hydrochloric  Acid  to  the  filtrate;  set 
aside  for  twenty-four  hours;  filter;  wash  the 
residue  with  Distilled  Water  until  the  wash- 
ings no  longer  have  an  acid  reaction,  adding 
the  washings  to  the  filtrate;  add  the  Sodium 
Carbonate  to  the  latter;  evaporate  to  a  soft 
extract."  Br. 

This  official  extract  leaves  little  to  be 
desired.  The  U.  S.  and  the  British  preparations 
are  modelled  upon  Keller's  process.  (S.  W.  P., 
1894,  141.)  The  object  of  the  addition  of 
hydrochloric  acid  is  to  precipitate  out  the  floccu- 
lent  sclererythrin,  the  coloring  matter  of  ergot. 
The  sodium  carbonate  neutralizes  the  acid,  a 
small  quantity  of  sodium  chloride  remaining  in 
the  extract.  This  is  much  the  best  prepara- 
tion of  ergot,  being  the  only  one  that  should 
be  used  hypodermically,  and  much  less  likely  to 
cause  nausea  when  given  by  the  mouth.  For 
method  of  hypodermic  use,  see  Ergota.  It  is 
well  adapted  for  suppositories,  and  has  been 
applied  topically  to  the  os  uteri,  the  desired  dose 
being  put  on  a  dossil  of  absorbent  cotton.  In- 
ternally it  is  best  given  in  gelatin  capsules,  since 
pills  are  likely  to  flatten. 

Dose,  from  five  to  fifteen  grains  (0.32  to 
1.0  Gm.). 

Off.  Prep. — Injectio  Ergotae  Hypodermica,  Br. 

EXTRACTUM  EUONYMI.  U.  S.  (Br.) 

EXTRACT  OF  EUONYMUS 

( ex-trac'tum  eu-on'y-mi) 

Extractum  Euonymi  Siccum,  Br.;  Dry  Extract  of 
Euonymus  :  Extract  of  Wahoo ;  Extrait  d'Evonymus 
atro-purpureus,  Fr.  Cod. ;  Extrait  de  Fusain  Am4ri- 
caine,  Fr. ;  Spindelbaumextrakt,  Spillbaumrindenex- 
trakt,   G. 

* "  Fluidextract  of  Euonymus,  one  hundred 
cubic  centimeters  [or  3  fluidounces,  183  minims]  ; 
Glycyrrhiza  (peeled,  Russian),  in  No.  80  pow- 
der, a  sufficient  quantity,  to  make  twenty-five 
grammes  [or  386  grains].  Evaporate  the 
Fluidextract  of  Euonymus  in  a  porcelain  dish, 
by  means  of  a  water-bath,  at  a  temperature 
not  exceeding  70°  C.  (  158°  F.),  with  constant 
stirring,  to  complete  dryness.     Reduce  the  pro- 
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duct  to  a  fine  powder,  and  add  enough  powdered 
Glycyrrhiza  to  make  the  finished  extract  weigh 
twenty-five  grammes  [or  386  grains].  Mix  thor- 
oughly." U.  S. 

"  Euonymus  Bark,  in  No.  20  powder,  20 
ounces  (Imperial)  or  1000  grammes;  Alcohol 
(45  per  cent.),  a  sufficient  quantity;  Calcium 
Phosphate,  a  sufficient  quantity.  Moisten  the 
powdered  Euonymus  Bark  with  ten  fluid  ounces 
(Imp.  meas.)  or  five  hundred  cubic  centimetres 
of  the  Alcohol;  pack  in  a  percolator;  gradually 
pour  on  more  of  the  menstruum  until  the  Eu- 
onymus is  exhausted;  collect  the  liquid  and 
evaporate  the  alcohol;  thoroughly  dry  the  resi- 
due; powder  the  product  as  far  as  possible  and 
mix  it  with  one-fourth  of  its  weight  of  Calcium 
Phosphate,  continuing  the  drying  and  powder- 
ing until  a  satisf acton'  preparation  is  obtained; 
then  immediately  transfer  it  to  a  well-closed 
bottle."  Br.  Dry  and  powdered  extract  of 
euonymus  is  frequently  but  erroneously  termed 
"  euonymin." 

Dose,  one  to  three  grains  (0.065  to  0.2  Om.). 

EXTRACTUM  GENTIAN/E.  U.  S.,  Br. 

EXTRACT  OF  OENT1AN 

(ex-trac'tum   gen-tl-a'nrr ) 

Extralt  de  Gentlane.  Fr.  Cod. ;  Extractum  Gen- 
tians, P.  O.  :  Enziauextrakt,  ({.:  Estratto  dl  gen- 
ziana  acquoso,  It.;  Extracto  acuoso  de  genclana,   tip. 

*  "  Gentian,  in  No.  20  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Water, 
a  sufficient  quantity.  Moisten  the  powder  with 
four  hundred  cubic  centimeters  [or  13  fluid- 
ounces,  252  minims]  of  Water,  and  let  it  macer- 
ate for  twenty-four  hours;  then  pack  it  in  a 
conical  percolator,  and  gradually  pour  water 
upon  it  until  the  infusion  passes  but  slightly 
imbued  with  the  properties  of  the  Gentian.  Re- 
duce the  liquid  to  three-fourths  of  its  bulk  by 
boiling,  and  strain;  then,  by  means  of  a  water- 
bath,  evaporate  to  a  pilular  consistence."  U.  S. 

"  Infuse  Gentian  Root  in  ten  times  its  weight 
of  Distilled  Water  for  two  hours;  boil  for  fif- 
teen minutes;  pour  off;  press;  strain;  evapo- 
rate the  liquid  to  the  consistence  of  a  soft 
extract."  Br. 

The  plan  of  percolation  with  cold  water  is  ad- 
mirably adapted  to  the  extraction  of  the  active 
principles  of  gentian.  By  the  use  of  cold 
water,  starch  and  pectic  acid  are  left  behind, 
while  any  albumen  that  may  be  taken  up  is  dis- 
posed of  by  the  subsequent  boiling  and  strain- 
ing. 

The  extract,  however,  may  be  advantageously 
made  by  macerating  the  root  in  two  parts  of 
water  for  thirty-six  hours,  then  expressing  in  a 
powerful  press,  again  macerating  with  addi- 
tional water,  and  in  like  manner  expressing,  and 
evaporating  the  united  expressed  liquors.  Gui- 
bourt  and  Cadet  de  Yaux  obtained  by  macera- 
tion in  cold  water  an  extract  not  only  greater  in 
amount,  but  also  more  transparent,  more  bitter. 
and  possessing  more  of  the  color  and  odor  of 


the  root,  than  that  prepared  by  decoction. 
Guibourt  attributes  this  result  to  the  circum- 
stance that,  as  gentian  contains  little  if  any 
starch,  it  yields  nothing  to  boiling  which  it  will 
not  also  yield  to  cold  water,  while  decoction 
favors  the  combination  of  a  portion  of  the  color- 
ing matter  with  the  lignin.  But  this  opinion  re- 
quires modification,  now  that  it  is  understood 
that  gentain  contains  pectic  acid,  which  water 
will  extract  when  boiling  hot,  but  not  Avhen  cold. 
Gentian,  according  to  Brande,  yields  half  its 
weight  of  extract  by  decoction. 

As  ordinarily  procured,  the  extract  of  gen- 
tian has  an  agreeable  odor,  is  very  bitter,  and 
of  a  dark  brown  color  approaching  to  black, 
shining,  and  tenacious.  It  is  frequently  used 
as  a  tonic,  in  the  form  of  pill,  either  alone  or 
in  connection  with  metallic  preparations;  but 
the  practice  of  some  pharmacists  of  using  it 
indiscriminately  as  a  pill  excipient  is  deserving 
of  severe  censure. 

Dose,  from  five  to  ten  grains  (0.32  to  0.65 
Gm.). 

EXTRACTUM  GLYCYRRHIZ/E.  U.  S. 

EXTRACT  OF  QLYCYRRHIZA  [Extract  of  Licorice] 

(ox-triie'tum  glj'v-yr-rhi'zse) 

"  The  commercial  extract  of  the  root  of 
Glycyrrhiza  glabra  Linn«,  or  of  Glycyrrhiza 
glandulifera  Waldstein  and  Kitaibel  (Fam. 
Leguminosce)."  U.  S. 

Extractum  Liquirltlae ;  Liquorice.  Licorice  ;  Extralt 
de  Keglisse,  Fr.  Cod.;  Sue  de  lt€gllsse,  Sucre  nolr, 
Fr.  ;  Buccua  Llq*irltla>,  /'.  (1.;  Lakriz,  Lakritzensaft, 
Silssliolzsafl,  O'.  ;  Estratto  di  liquirizia,  Sugo  dl 
liquirizia,  It. ;  Extracto  acuoso  de  regaliz,  Uegailza 
en  ballos,  tip. 

Licorice  is  an  article  of  export  from  the  north 
of  Spain,  particularly  Catalonia,  where  it  is 
obtained  in  the  following  manner.  The  roots  of 
the  G.  glabra,  having  been  dug  up,  thoroughly 
cleansed,  and  half  dried  by  exposure  to  the  air, 
are  cut  into  small  pieces,  and  boiled  in  water 
until  the  liquor  is  saturated.  The  decoction  is 
then  allowed  to  rest,  and,  after  the  dregs  have 
subsided,  is  decanted,  and  evaporated  to  the 
proper  consistence.  The  extract,  thus  prepared, 
is  formed  into  rolls  from  five  to  six  inches  long 
by  an  inch  in  diameter,  which  are  dried  in  the 
air,  and  wrapped  in  laurel  leaves. 

The  British  Pharmacopeia  gives  a  process  for 
making  extract  of  licorice.  (See  page  478.) 
The  U.  S.  Pharmacopoeia  directs  that  not  less 
than  60  per  cent,  of  it  should  be  soluble  in  cold 
water. 

Much  licorice  is  prepared  in  Calabria,  accord- 
ing to  Fee,  from  the  G.  echinata,  which  abounds 
in  that  country.  The  process  is  essentially  the 
same  as  that  just  described,  but  conducted  with 
greater  care,  and  the  Italian  licorice  is  purer  and 
more  valuable  than  the  Spanish.  It  is  in  cylin- 
ders, generally  somewhat  smaller  than  the  Span- 
ish, and  usually  stamped  with  the  manufacturer's 
brand.     Most   of   the   extract   brought   to   this 
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country  comes  from  Messina  and  Catania  in 
Sicily  and  Naples,  from  Seville  and  Saragossa 
in  Spain,  and  from  Smyrna  in  Turkey.  Per- 
haps in  no  other  part  of  the  world  is  more 
licorice  consumed  than  in  the  United  States, 
from  four  to  five  thousand  tons  having  been  im- 
ported annually  before  1860;  but  the  article 
is  now  made  on  an  extensive  scale  in  this  coun- 
try, very  successfully,  with  the  best  modern  ap- 
pliances, and  of  such  good  quality  as  to  have 
almost  driven  the  foreign  article  out  of  the 
market.  The  principal  use  of  Extract  of  Lic- 
orice is  in  the  manufacture  of  chewing  tobacco, 
that  in  the  form  of  rolls  as  sold  by  the  druggists 
being  a  comparatively  small  portion  of  the 
whole  amount  consumed. 

Crude  Licorice,  Licorice  Paste,  or  Licorice 
Mass,  as  it  is  variously  termed,  is  found  in  the 
market  in  cases  ranging  from  two  hundred  and 
fifty  to  four  hundred  pounds,  of  a  hard  pilular 
consistence  and,  as  its  name  implies,  in  a  mass, 
which  has  been  run  into  the  case  while  hot  and 
then  allowed  to  cool. 

Licorice  is  usually  in  cylindrical  rolls,  some- 
what flattened,  and  often  covered  with  bay- 
leaves.  We  have  seen  it  abroad  and  in  this 
market  in  large  cubical  masses.  When  good,  it 
is  very  black,  dry,  brittle,  breaking  with  a  shin- 
ing fracture,  of  a  very  sweet,  peculiar,  slightly 
acrid  or  bitterish  taste,  and  almost  entirely 
soluble,  when  pure,  in  boiling  water. 

It  is  described  officially  as  "  in  flattened 
cylindrical  rolls,  from  15  to  18  Cm.  long,  and 
from  15  to  30  Mm.  thick;  of  a  glossy  black 
color.  It  breaks  with  a  sharp,  conchoidal,  shin- 
ing fracture,  and  has  a  very  sweet,  peculiar 
taste.  Not  less  than  60  percent,  of  it  should  be 
soluble  in  cold  water."  U.  S.  Neumann  obtained 
460  parts  of  aqueous  extract  from  480  parts 
of  Spanish  licorice.  It  is,  however,  consider- 
ably less  soluble  in  cold  water.  It  is  often  im- 
pure from  accidental  or  fraudulent  addition  or 
careless  preparation.  Starch,  sand,  the  juice  of 
prunes,  etc.,  are  sometimes  added,  and  carbo- 
naceous matter,  and  even  particles  of  copper,  are 
found  in  it,  the  latter  arising  from  the  boilers 
in  which  the  decoction  is  evaporated.  Four 
pounds  of  the  extract  have  yielded  two  drachms 
and  a  half  of  metallic  copper.  (Fee.)  In  differ- 
ent commercial  specimens  examined  by  Cheval- 
lier  he  found  from  9  to  50  per  cent,  of  insoluble 
matter.  (J.  P.  C,  xxx.  429.)  This  is  by  no 
means,  however,  always  impurity.  In  the  prep- 
aration of  the  extract  by  decoction,  a  por- 
tion of  matter  originally  insoluble,  or  rendered 
so  by  decoction,  is  taken  up,  and  is,  in  fact, 
necessary  to  the  proper  constitution  of  the 
licorice.  When  this  is  prepared  with  cold 
water,  or  even  with  hot  water  by  simple  dis- 
placement, the  extract  attracts  moisture  from 
the  air,  becomes  soft,  and  loses  the  character- 
istic brittleness  of  the  drug.  The  additional 
substances  taken  up  in  decoction  serve  to  protect 
the  extract  against  this  change.  Delondre  has 
obtained  the  same  result  by  using  steam  as 
the   solvent.     He   prepares    from   the   root   an 


excellent  licorice,  having  all  the  requisite  quali- 
ties of  color,  taste,  and  permanence,  by  passing 
steam,  in  suitable  vessels,  through  the  coarse 
powder  of  the  root.  The  vapor  thoroughly 
penetrates  the  powder,  and  is  drawn  off  as  it 
condenses.  With  about  500  lbs.  of  the  root,  this 
treatment  is  continued  for  twelve  hours,  and 
repeated  at  the  end  of  five  days.  The  liquors 
are  collected,  decanted,  clarified  with  about  4 
lbs.  of  gelatin,  and  quickly  evaporated.  After 
being  put  into  the  form  of  cylinders,  the  ex- 
tract is  kept  for  ten  days  in  a  drying  room,  at  a 
temperature  of  77°  F.  (Ibid.,  p.  433.)  A 
bitter  or  empyreumatic  taste  is  a  sign  of  in- 
ferior quality  in  licorice.  As  ordinarily  found 
in  commerce,  it  requires  to  be  purified.  (See 
Extractum  Glycyrrhizce  Purum;  also  Glycyr- 
rhizinum  Ammoniatum.) 

Licorice  contains  glycyrrhizin,  C24H36O9,  a 
glucoside,  partly  free  and  partly  in  combina- 
tion with  ammonia,  to  which  combination  the 
characteristic  sweet  taste  of  licorice  is  due. 
The  glycyrrhizin  when  boiled  with  dilute  acids 
decomposes  into  glycyrrhetin,  C18H26O4,  and  a 
fermentable  sugar. 

According  to  Mellor  (A.  J.  P.,  1898,  23,  54, 
136)  the  best  process  for  estimating  glycyrrhizin 
is  as  follows:  The  best  menstruum  with  which 
to  treat  the  commercial  powdered  extract  is  a 
mixture  of  40  Cc.  ammonia  water,  240  Cc.  of 
alcohol,  and  sufficient  water  to  make  a  liter. 
After  extraction,  filter,  and  precipitate  with 
diluted  sulphuric  acid.  Of  twelve  samples  ex- 
amined, the  highest  was  a  Greek  licorice  with 
27.78  per  cent.,  and  the  lowest  a  Spanish  with 
5.28  per  cent,  of  glycyrrhizin.  Of  insoluble 
matter,  the  highest  was  a  Spanish  with  36.52  per 
cent.,  and  the  lowest  a  Greek  with  5.95  per  cent. 
The  average  yield,  however,  was  strongly  in 
favor  of  American  licorice.  Tobacco  manu- 
facturers dissolve  10  Gm.  in  100  Cc.  of  water, 
add  200  Cc.  of  alcohol,  and  allow  it  to  stand 
over  night.  The  insoluble  matter  will  then  have 
mostly  settled ;  the  filtrate  is  acidulated  with  sul- 
phuric acid. 

The  so  called  refined  licorice,  found  in  com- 
merce in  small  cylindrical  pieces  not  thicker 
than  a  pipestem,  is  prepared  by  dissolving  the 
impure  extract  in  water  without  boiling,  strain- 
ing the  solution,  and  evaporating.  The  object 
of  this  process  is  to  separate  not  only  the  insol- 
uble impurities,  but  also  the  acrid  oleoresinous 
subtance  which  is  extracted  from  the  licorice 
root  and  is  necessarily  mixed  with  the  unrefined 
extract.  It  is  customary  to  add,  during  the 
process,  a  portion  of  sugar,  gum,  flour,  starch, 
or  perhaps  glue.  These  additions,  or  something 
equivalent,  are  necessary  to  obviate  the  deliques- 
cent property  of  the  pure  licorice.  According 
to  Delondre,  15  per  cent,  of  gum  is  the  proper 
proportion,  when  this  substance  is  used ;  Geiseler 
has  found  sugar  of  milk  to  lessen  the  disposi- 
tion of  the  extract  to  absorb  moisture;  but  he 
considers  the  best  addition,  on  the  whole,  to  be 
very  finely  powdered  licorice  root,  which  should 
be  used  in  the  proportion  of  1  part  to  16  of 
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the  purified  extract.  (A.  J.  P.,  xxviii.  225.) 
The  preparation  is  sometimes  attacked  by  small 
worms,  probably  in  consequence  of  the  fari- 
naceous additions.  Excellent  licorice  is  prepared 
in  some  parts  of  England,  from  the  root  culti- 
vated in  that  country.  The  Pontefract  cakes 
are  small  lozenges  of  licorice  made  in  the  vicin- 
ity of  Pontefract,  England.  For  methods  of 
assaying  extract  of  licorice,  see  A.  J.  P.,  1S96, 
663;  also  1898,  23,  136. 

Uses. — Licorice  is  a  useful  demulcent,  much 
employed  in  cough  mixtures,  and  frequently 
added  to  infusions  or  decoctions  in  order  to 
cover  the  taste  or  obtund  the  acrimony  of  the 
principal  medicine.  It  is  used  in  pharmacy  to 
impart  consistence  to  pills  and  trocbes,  and  to 
modify  tbe  taste  Of  other  medicines. 

Off."  Prep.— Pilular  Forri  Iodidi,  U.  8. :  Tro- 
chisci Ammonii  Chloridi.  U.  8.:  Trochisci  Cubebae, 
17.  8.;  Trochisci  Glycyrrhizae  et  Opii,  U.  8. 


EXTRACTUM  GLYCYRRHIZ/E  PURUM. 
U.S.  (Br.) 

PURE  EXTRACT  OF  OLYCYRRHIZA 

(ex-trfic'tum  give -yr-rhi'zae  pu'rum) 

Extractum  Glycyrrhiza:,    Br.;   Extract    of   Liquor- 
Ice;     Extractum     Qlycyrrbiue     Depuraium,     Succua 
LlqulrltUB  Depuratua ;   Bxtrail   de  EUgllne  pur 
Buccua  LlquirltlsB  depuratua,  P.  u.:  (Jerelnlgtcr  Kiiss- 
bolzsaft,  llelnes  Lukriz,  U. 

*  "  Glycyrrhiza.  peeled,  in  No.  20  powder,  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains] ;  Ammonia  Water,  one  hundred  and  fifty 
cubic  ct  ntimeU  rs  [or  5  Quidounoea,  o'f>  minima] ; 
Glycerin,  Distilled  Water,  each, a  tuffieieni  quan- 
tity. Mix  the  Ammonia  Water  with  tlno  thou- 
sand cubic  centimeters  [or  101  fluidounces,  212 
minima]  of  Distilled  Water,  and,  having  moist- 
ened the  powder  with  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6*  fluidrachms]  of  the 
mixture,  allow  it  to  macerate  in  a  closed  \ 
for  twenty-four  hours*  Then  pack  it  moderately 
in  a  cylindrical  glass  percolator,  and  gradually 
pour  upon  it,  Brat  the  remainder  of  the  men- 
struum, and  then  Water,  until  the  Glycyrrhiza  is 
exhausted.  Lastly,  evaporate  the  liquid  in  a 
tared  porcelain  dish,  by  means  of  a  water-bath, 
to  a  pilular  consistence,  and  while  the  mass  is 
still  warm,  incorporate  with  it  5  percent,  of  its 
weight  of  Glycerin."     U.  S. 

"  Liquorice  Boot,  in  No.  20  powder,  1  pound 
(Imperial)  or  1000  grammes;  Distilled  Water, 
4  pints  (Imp.  meas.)  or  5  litres.  Mix  the 
Liquorice  Root  with  two  pints  (Imp.  meas.)  or 
two  and  a  half  litres  of  the  Distilled  Water; 
set  aside  for  twenty-four  hours;  strain;  press; 
to  the  pressed  marc  add  the  remainder  of  the 
Distilled  Water  and  set  aside  the  mixture  for  six 
hours;  strain;  press;  mix  the  strained  liquids: 
heat  to  212°  F.  (100°  C.);  strain  through 
flannel;  evaporate  to  the  consistence  of  a  soft 
extract."  Br. 

The  necessity  for  a  pure  extract  of  licorice 
must  be  apparent  to  every  pharmacist;  the  very 


variable  quality  of  the  commercial  extract  has 
frequently  led  to  disappointment.  The  official 
process  affords  a  preparation  which  is  unexcep- 
tionable, the  ammonia  rendering  the  glycyrrhizin 
soluble,  yet  care  must  be  taken  in  its  evapora- 
tion, as  it  is  very  easily  injured  by  too  much 
heat,  which  gives  it  an  empyreumatic  taste,  de- 
stroying at  once  its  usefulness  as  an  agreeable 
adjuvant. 

Off.  Prep. — Confectio  Sennae,  Br.;  Decoctum 
Aloes  Compositum,  Br.;  Mistura  Glycyrrhizae 
Composita,  U.  S. 

EXTRACTUM  H/EMATOXYLI.  U.  S. 

EXTRACT  OF  HEMATOXYLON 

(ex-trac'tum  hae-ma-tox'y-ll) 

Extract  of  Logwood ;  Extractum  Ligni  Campe- 
chtani ;  Extratt  de  Hois  de  Campeche,  Fr. ;  Campecne- 
holzextract,    (J. 

* u  Hematoxylon,  rasped,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Water, 
ten  thousand  cubic  centimeters  [or  338  fluid- 
ounces,  06  minims].  Macerate  the  Hematoxy- 
lon with  the  Water  for  forty-eight  hours.  Then 
boil  (avoiding  the  use  of  metallic  vessels)  until 
one-half  of  the  Water  has  evaporated;  strain 
the  decoction,  while  hot,  and  evaporate  it  to 
dryness."  / '.  8, 

This  is  one  of  the  few  instances  in  which 
decoction  in  the  preparation  of  extracts  is  not 
considered  objectionable.  Iron  vessels  should 
not  be  employed  in  the  process,  in  consequence 
of  the  presence  of  tannic  acid.  The  evaporation 
should  be  earned  so  far  that  the  extract  may  be 
dry  and  brittle  when  cold.  About  20  lbs.  of  it 
are  obtained  from  one  cwt.  of  logwood. 
(Brande.)  It  is  of  a  deep  ruby  color,  and  an 
astringent,  sweetish  taste,  and  has  all  the  medic- 
inal virtues  of  the  wood.  If  given  in  pills, 
these  should  be  recently  made,  as  when  long  kept 
they  are  said  to  become  so  hard  as  sometimes  to 
pass  unchanged  through  the  bowels.  The  ex- 
tract, however,  is  best  administered  in  solution. 
This  extract  is  said  to  be  prepared  largely  in 
Yucatan  and  other  parts  of  Mexico. 

Dose,  ten  to  thirty  grains  (0.65  to  2.0  Gm.). 

EXTRACTUM  HYOSCYAMI.  U.  S.  (Br.) 

EXTRACT  OF  HYOSCYAMUS 

(ex-trac'tum   hj'-os-cy'a-ml) 

Extractum  Hyoscyami  Viride,  Br.,  Green  Extract 
of  Ilyoscyamus :  Extract  of  Henbane ;  Extrait  de 
Jusquiame  (feuille),  Fr.  Cod. ;  Extractum  Hyoscyami, 
P.  O. ;  Bilsenkrautextrakt,  O. ;  Estratto  dl  glus- 
quiamo  idroalcoollco,  It.;  Extracto  alcohollco  de 
beleno,  Sp. 

*  "  Fluidextract  of  Hyoscyamus,  one  hundred 
cubic  centimeters  [or  3  fluidounces,  183  min- 
ims]. Evaporate  the  Fluidextract  of  Hyoscya- 
mus in  a  porcelain  dish,  by  means  of  a  water- 
bath,  at  a  temperature  not  exceeding  50°  C. 
(122°  F.),  constantly  stirring,  until  it  is  reduced 
to  a  pilular  consistence. 
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When  assayed  as  directed  below,  Extract  of 
Hyoscyamus  should  contain  0.3  percent,  of 
mydriatic  alkaloids.  If  the  Extract  should  be 
found  by  the  assay  to  contain  more  than  this 
percentage,  sufficient  powdered  sugar  of  milk 
should  be  added  to  reduce  it  to  the  standard  of 
0.3  percent."   U.  S. 

Assay.  U.  S.  (8th  Rev.)—"  The  method  to  be 
employed  is  identical  with  that  given  for  Extract 
of  Belladonna  Leaves,  page  470,  using  ten 
grammes  of  Extract  of  Hyoscyamus  instead  of 
the  quantity  of  Extract  of  Belladonna  Leaves 
there  directed,  and  multiplying  the  product  by 
10  instead  of  20."     U.  S. 

"  Bruise  fresh  leaves,  flowering  tops,  and 
young  branches  of  Hyoscyamus  niger,  Linn.; 
press  out  the  juice  and  heat  it  gradually  to  130° 
F.  (54.4°  C.) ;  separate  the  green  coloring 
matter  by  a  calico  filter ;  heat  the  strained  liquid 
to  200°  F.  (93.3°  C);  Alter.  Evaporate  the 
filtrate  to  the  consistence  of  a  thin  syrup ;  add 
to  it  the  green  coloring  matter  previously  sepa- 
rated and  passed  through  a  hair  sieve;  stir  the 
whole  together,  and  evaporate  at  a  temperature 
not  exceeding  140°  F.  (60°  C),  to  the  con- 
sistence of  a  soft  extract."  Br. 

Solon  and  Soubeiran  have  shown  that  the  in- 
soluble matter  separated  from  the  expressed 
juice  of  hyoscyamus  by  filtering,  and  that  coagu- 
lated by  heat,  are  nearly  if  not  quite  inert;  so 
that  the  juice  may  be  usefully  clarified  before 
evaporation.  (A.  J.  P.,  viii.  228.)  The  reten- 
tion of  the  chlorophyll,  however,  as  provided  for 
in  the  British  formula,  is  thought  to  be  advan- 
tageous. This  kind  of  extract  of  hyoscyamus  is 
chiefly  derived  from  England.  Brande  says 
that  one  cwt.  of  the  fresh  herb  affords  between 
four  and  five  pounds.  Recluz  obtained  one  part 
from  sixteen. 

The  extract  is  of  a  dark  olive  color,  of  a  nar- 
cotic rather  unpleasant  odor,  and  a  bitterish, 
nauseous,  slightly  saline  taste.  It  retains  its 
softness  for  a  long  time,  but  at  the  end  of 
three  or  four  years  becomes  dry,  and  exhibits, 
when  broken,  small  crystals  of  potassium  nitrate 
and  sodium  chloride.  (Recluz.)  Like  all  the 
inspissated  juices,  it  is  of  variable  strength, 
according  to  its  age,  the  care  used  in  its  prepa- 
ration, and  the  character  of  the  leaves.  (See 
Hyoscyamus. ) 

Much  depends  on  the  choice  of  the  leaves,  and 
too  little  attention  is  paid  to  this  point.  In 
reference  to  the  biennial  plant,  there  seems  to  be 
no  doubt  that  the  leaves  of  the  second  year 
are  much  more  efficacious  than  those  of  the  first, 
and  should,  therefore,  always  be  selected.  It  is 
stated  under  Hyoscyamus  that  the  leaves  should 
be  gathered  soon  after  the  plant  has  flowered. 
Charles  Cracknell  gives  more  particular  direc- 
tions. He  thinks  the  plant  is  in  a  fit  state 
for  collection  during  only  a  very  short  period, 
namely,  when  the  flowers  at  the  top  are  blown, 
but  have  not  yet  begun  to  fade,  and  the  seed 
vessels  and  seeds  which  have  been  formed  are 
still  soft  and  juicy.  For  other  observations  on 
the  preparation  of  this  extract,  see  a  paper  by 


Cracknell  in  A.  J.  P.  (xxiii.  245).  T.  B. 
Groves  found  that  an  extract  obtained  by  in- 
spissating the  juice  of  the  stems  was  altogether 
inferior  to  another  obtained  in  like  manner  from 
the  leaves,  being  not  only  less  in  amount,  but 
also  lower  in  quality.   (P.  J.,  1862.) 

The  U.  S.  P.  extract  is  a  much  more  reliable 
and  active  preparation  than  the  inspissated 
juice,  or,  as  it  is  usually  termed,  English  ex- 
tract. It  is  of  a  dark  olive  color,  with  the 
peculiar  odor  of  hyoscyamus.  In  the  use  of 
the  English  extract  it  is  advisable  to  begin  with 
a  moderate  dose,  two  or  three  grains  (0.13 
or  0.2  Gm.),  and  gradually  to  increase  the 
quantity  until  some  effect  is  experienced,  and 
the  degree  of  efficiency  of  the  particular  parcel 
employed  is  ascertained.  It  is  usually  given 
in  pill. 

Dose,  from  one  to  two  grains  (0.065  to  0.13 
Gm.). 

Off.  Prep. — Pilulae  Cartharticae  Vegetabiles,  U. 
8.;  Pilula  Colocynthidis  et  Hyoscyami,  Br. 

EXTRACTUM  JALAPCE.  Br. 

EXTRACT  OF  JALAP 

(ex-trac'tum  ja-la'pae) 

Extrait  de  Jalap,  Fr.;  Jalapenextrakt,   G. 

"  Jalap,  in  coarse  powder,  1  pound  (Imperial) 
or  1000  grammes;  Alcohol  (90  per  cent.), 4  pints 
(Imp.  meas.)  or  5  litres;  Distilled  Water,  1 
gallon  (Imp.  meas.)  or  10  litres.  Macerate  the 
powdered  Jalap  in  the  Alcohol  for  seven  days; 
press  out  the  tincture,  filter,  and  then  remove 
the  alcohol  by  distillation,  leaving  a  soft  extract. 
Again  macerate  the  residue  of  the  Jalap  in 
the  water  for  four  hours;  express;  strain 
through  flannel;  evaporate  to  the  consistence 
of  a  soft  extract.  Mix  the  two  extracts,  and 
evaporate  at  a  temperature  not  exceeding  140° 
F.  (60°  C.)  to  the  consistence  of  a  firm  ex- 
tract." Br. 

This  extract  was  retained  in  the  U.  S.  Phar- 
macopoeia of  1890,  but  was  dismissed  in  the 
Eighth  Revision  owing  to  the  fact  that  the  resin 
of  jalap  (see  Resina  Jalapce)  represents  more 
fully  the  activity  of  the  drug  and  both  were 
not  needed.  It  was  intended  to  replace  the  ab- 
stract formerly  official.  The  U.  S.  1890  extract 
was  simply  an  alcoholic  extract,  differing  from 
the  extract  official  in  1870,  and  also  from  the 
present  British  extract,  in  containing  no  aque- 
ous extract  whatever.     (See  page  468.) 

Jalap  contains  a  considerable  quantity  of 
starch,  which  is  extracted  by  decoction,  but  left 
behind  by  cold  water,  and,  as  this  principle 
serves  only  to  impede  the  filtration  or  straining, 
and  to  augment  the  bulk  of  the  extract,  without 
adding  to  its  virtues,  cold  water  is  very  properly 
used  in  the  process,  if  water  is  used  at  all.  The 
use  both  of  alcohol  and  of  water  was  formerly 
deemed  necessary,  in  order  to  extract  all  the 
medicinal  qualities  of  the  drug,  and  they  were 
employed  successively,  under  the  impression  that 
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the  previous  removal  of  the  resin  by  the  former 
facilitates  the  action  of  the  latter;  but  A.  B. 
Taylor  satisfactorily  determined  that  the  sub- 
stance which  water  will  extract  from  jalap  pre- 
viously exhausted  by  alcohol  has  no  observable 
influence  on  the  system,  he  having  taken  240 
grains  of  the  matter  thus  extracted  without 
effect.  {Proc.  A.  Ph.  A.,  1864,  p.  215.)  It  was 
shown,  moreover,  that  the  aqueous  extract  of 
jalap  is  hygroscopic,  and  that  it  is  the  cause  of 
the  inconvenient  hardening  of  the  powdered  ex- 
tract. The  substitution  of  dried  sugar  of  milk 
for  the  inert,  hygroscopic,  aqueous  extract  was 
certainly  an  improvement  (see  Abstracta,  page 
466) ;  but  the  use  of  alcohol  alone  as  a  men- 
struum in  the  U.  S.  P.  1890  process  made  a 
stronger  preparation,  and  thus  a  smaller  pill 
could  be  made  in  all  cases  where  extract  of 
jalap  was  prescribed.  According  to  Cadet  de 
Gassicourt,  water  at  ordinary  temperatures,  and 
in  the  old  mode,  acts  so  slowly  that  fermenta- 
tion takes  place  before  the  active  matter  is  all 
dissolved.  Hence,  if  the  extract  be  prepared 
without  percolation,  the  residue,  after  the  tinc- 
ture has  been  decanted,  should  be  digested  with 
water  at  a  temperature  of  about  90°  or  100° 
F.,  which,  while  it  is  insufficient  for  the  solution 
of  the  starch,  enables  the  solvent  to  take  up 
the  active  matter  with  a  sufficient  degree  of 
rapidity. 

One  cwt.  of  jalap  afforded,  according  to 
Brande,  about  fifty  pounds  of  aqueous  extract 
and  fifteen  of  resin.  The  product  of  the  former 
was  somewhat  less  by  infusion  than  by  decoction, 
and  the  extract  was  proportionately  stronger. 
There  is  reason  to  believe,  as  we  have  been  in- 
formed on  good  authority,  that  what  is  sold  for 
extract  of  jalap  is  sometimes  prepared  from 
tubers  which  have  been  previously  exhausted 
of  their  resin  by  alcohol,  and  a  spurious  sub- 
stance has  been  offered  in  considerable  quantities 
in  our  markets  for  extract  of  jalap,  which 
Bullock  and  Parrish  proved  to  owe  its  purgative 
property  to  42  per  cent,  of  gamboge.  (A.  J.  P., 
1862,  p.  113.) 

Extract  of  jalap  is  of  a  dark  brown  color, 
slightly  translucent  at  the  edges,  and  tenacious 
when  not  perfectly  dry.  It  contains  the  resin 
and  gummy  extractive,  and,  consequently,  has 
all  the  medicinal  properties  of  the  root ;  but  it  is 
not  often  exhibited  alone,  being  chiefly  used  as 
an  ingredient  of  purgative  pills,  for  which  it  is 
adapted  by  its  comparatively  small  bulk.  It  is 
most  conveniently  kept  for  use  in  the  form  of 
powder,  which,  however,  is  apt  to  attract  moist- 
ure and  to  aggregate  into  a  solid  mass,  unless 
carefully  excluded  from  the  air. 

Dose,  from  two  to  eight  grains  (0.13  to  0.5 
Gm.).i 


1  Fluidcxtra-ct  of  Jalap. — The  following  process 
has  been  proposed  by  Procter.  Take  of  jalap,  in 
coarse  powder.  16  troyounces ;  sugar,  8  troyounces ; 
potassium  carbonate,  half  a  troyounce ;  alcohol, 
water,  each,  q.  s.  Add  to  the  jalap  one  pint  of  a 
mixture  consisting  of  two  parts  of  alcohol  and  one 
of  water,  and  set  aside  for  twenty-four  hours.  Then 
put  the  mixture  into  a  percolator,  and  pour  on  it 
diluted  alcohol  until  half  a  gallon  has  passed.    Evap- 


EXTRACTUM  KRAMERI/C.  U.  SM  Br. 

EXTRACT  OF  KRAMER1A 

( ex-trac'tum  kra-me'ri-se ) 

Extract  of  Rhatany  ;  Extractum  Ratanhee ;  Extralt 
de  Ratanhla,  Fr.  Cod. ;  Ratanhaextrakt,  O. ;  Estratto 
di  ratania  acquoso,  It.;  Extracto  acuoso  de  ratanla, 
8p. 

*  "  Krameria,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Water, 
a  sufficient  quantity.  Moisten  the  powder  with 
three  hundred  cubic  centimeters  [or  10  fluid- 
ounces,  69  minims]  of  Water,  pack  it  in  a  coni- 
cal glass  percolator,  and  gradually  pour  Water 
upon  it,  until  the  infusion  passes  but  slightly 
imbued  with  the  astringency  of  the  Krameria. 
Heat  the  liquid  to  the  boiling  point,  strain, 
and  evaporate  the  strained  liquid,  by  means  of 
a  water-bath,  at  a  temperature  not  exceeding 
70°  C.   (158°  F.),  to  dryness."  U.  S. 

"  Macerate  coarsely  powdered  Krameria  Root 
in  twice  its  weight  of  Distilled  Water  for 
twenty-four  hours;  pack  in  a  percolator;  and 
percolate  with  more  Distilled  Water  until  the 
Krameria  Root  is  exhausted.  Evaporate  the 
liquid  to  dryness."  Br. 

In  selecting  a  plan  for  the  preparation  of  this 
extract,  it  was  undoubtedly  wise  to  adopt  per- 
colation, with  cold  water  as  the  menstruum.  It 
is  absolutely  necessary  to  the  success  of  the  pro- 
cess that  the  root  should  be  well  and  uniformly 
comminuted ;  the  "  No.  40  powder "  of  the  U. 
S.  Pharmacopoeia  is,  therefore,  preferable  to 
the  "  coarse  powder  "  of  the  British.  The  wood 
of  the  root  yielded  to  Procter  only  6.8  per  cent, 
of  extract,  while  the  bark  separated  from  the 
wood  yielded  33  per  cent.  As  the  wood  is  of 
difficult  pulverization,  the  inference  is  obvious 
that,  in  powdering  the  roots,  the  ligneous  por- 
tion may  be  rejected  with  advantage.  (A.  J.  P., 
xiv.  270.)  As  a  prolonged  exposure  of  the  in- 
fusion to  the  air  is  attended  with  the  absorption 
of  oxygen  and  the  production  of  insoluble 
apotheme,  it  is  desirable  that  the  evaporation 
should  be  conducted  rapidly,  or  in  a  vacuum. 
There  scarcely  appears  to  be  occasion,  in 
the  case  of  rhatany,  for  heating  and  filtering 
the  infusion  before  evaporation,  the  only  use  of 
which  is  to  get  rid  of  albumen,  and  this  is 
not  among  the  recognized  ingredients  of  the 
root. 

Very  inferior  extracts  of  rhatany  are  often 
sold.  Such  is  the  South  American  extract, 
which  has  been  occasionally  imported.  As  the 
product  obtained  by  decoction  is  greater  than 
that  afforded  by  the  official  plan,  the  temptation 
to  substitute  the  former  is  not  always  resisted, 
although  it  has  been  shown  to  contain  nearly  50 

orate  the  filtered  liquid  one-half,  add  the  sugar  and 
potassium  carbonate,  and  evaporate  to  12  fiuidounces. 
Put  the  iiquid,  while  warm,  into  a  pint  bottle,  add 
four  fiuidounces  of  alcohol,  and  mix.  The  potassium 
carbonate  renders  the  resin  soluble  in  water,  and 
probably  favorably  qualifies  the  irritating  properties 
of  the  jalap.  A  fluidrachm  of  this  extract  would 
represent  a  drachm  of  jalap,  so  that  the  dose  should 
be  from  15  to  30  minims  (0.9  to  1.8  Cc).  (A.  J.  P., 
xxix.    108.) 
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per  cent,  of  insoluble  matter.  Some  druggists 
prepare  the  extract  with  an  alcoholic  men- 
struum, with  a  view  to  the  greater  product,  but 
the  extract  thus  prepared  has  from  20  to  30 
per  cent,  less  of  the  active  principle  than  the 
official.  A  substance  has  been  shown  to  us, 
said  to  have  been  imported  as  extract  of  rhatany 
from  Europe,  which  was  nearly  tasteless,  and 
was  plausibly  conjectured  to  be  the  dried  coagu- 
lated matter  of  old  tincture  of  kino. 

Extract  of  krameria  should  have  a  reddish- 
brown  color,  a  smooth  shining  fracture,  and  a 
very  astringent  taste,  and  should  be  almost 
entirely  soluble  in  water.  Its  virtues  may  be 
considered  as  in  proportion  to  its  solubility.  It 
is  much  used  for  all  the  purposes  for  which  the 
astringent    extracts    are    employed. 

Dose,  from  five  to  twenty  grains  (0.32  to  1.3 
Gm.). 

Off.  Prep. — Trochisci  Kramerise,  U.  S.  (Br.); 
Trochiscus  Krameriae  et  Cocainse,  Br. 

EXTRACTUM  LEPTANDR/E.  U.  S. 

EXTRACT  OF  LEPTANDRA 

( ex-trac'tum  lep-tan'drse ) 

Extract  of  Culver's  Root ;  Extralt  de  Leptandra, 
Fr.;  Leptandrawurzelextrakt,   G. 

*  "  Fluidextract  of  Leptandra,  one  hundred 
cubic  centimeters  [or  3  fluidounces,  183  minims] ; 
Glycyrrhiza  (peeled,  Russian),  in  No.  80  pow- 
der, a  sufficient  quantity,  to  make  twenty-five 
grammes  [or  386  grains].  Evaporate  the  Fluid- 
extract  of  Leptandra  in  a  porcelain  dish,  by 
means  of  a  water-bath,  at  a  temperature  not 
exceeding  70°  C.  (158°  F.),  with  constant  stir- 
ring, to  complete  dryness.  Reduce  the  product 
to  a  fine  powder  and  add  enough  powdered 
Glycyrrhiza  to  make  the  finished  Extract  weigh 
twenty-five  grammes  [or  386  grains].  Mix 
thoroughly."  U.  S. 

This  extract  will  furnish  practitioners  who 
have  been  in  the  habit  of  prescribing  the  so- 
called  leptandrin,  with  a  uniform  preparation. 

Dose,  from  five  to  ten  grains  (0.32  to  0.65 
Gm.). 

Off.  Prep. — Pilulae  Catharticae  Vegetabiles,  U.  S. 

EXTRACTUM  MALTI.  U.  S. 

EXTRACT  OF  MALT 

(ex-trac'tum  mal'tl) 

Essence   (Extralt)  de  Malt,  Fr.;  Malzextrakt,  (?. 

*  "  Malt,  in  coarse  powder,  not  finer  than  No. 
12,  one  thousand  grammes  [or  35  ounces  av.,  120 
grains] ;  Water,  a  sufficient  quantity.  Upon  the 
powder,  contained  in  a  suitable  vessel,  pour  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms]  of  Water,  and  macerate  for  six 
hours.  Then  add  four  thousand  cubic  centi- 
meters [or  135  fluidounces,  122  minims]  of 
Water,  heated  to  about  30°  C.  (86°  P.),  and 
digest  for  an  hour  at  a  temperature  not  exceed- 

(31) 


ing  55°  C.  (131°  F.).  Strain  the  mixture  with 
strong  expression.  Finally,  by  means  of  a 
water-bath,  or  vacuum  apparatus,  at  a  temper- 
ature not  exceeding  55°  C.  (131°  F.),  evapo- 
rate the  strained  liquid  rapidly  to  the  con- 
sistence of  thick  honey. 

Extract  of  Malt  should  be  kept  in  well-closed 
vessels,  in  a  cool  place."  U.  S. 

Under  the  name  of  extract  of  malt,  two 
distinct  preparations  have  been  put  upon  the 
market,  the  one  being  a  very  strong  beer,  the 
other  an  extract  prepared  from  malt,  and 
chiefly  composed  of  dextrin  and  glucose,  with 
some  albumen  and  phosphates.  The  object  of 
the  U.  S.  process  is  to  obtain  all  of  the  soluble 
principles  of  malt  in  a  permanent  form.  To 
secure  this,  strict  attention  to  the  details  of 
the  process  is  necessary.  Good  extract  of  malt 
should  contain  no  starch,  have  the  consistence  of 
thick  honey,  a  brown  color,  and  should  be  free 
from  empyreumatic  taste.  A  great  deal  of 
commercial  extract  of  malt  is  adulterated  with 
glucose  to  a  surprising  extent. 

The  above  process  does  not  differ  materially 
from  that  of  L.  W.  Jassey  (J.  P.  C,  4e  ser.,  xvi. 
440),  who  recommends  the  following  method.1 
Macerate  malt  for  three  hours  in  its  weight  of 
cold  water,  then  add  four  times  its  weight  of 
water,  and  carefully  raise  the  temperature  to 
65°  C.  during  one  hour.  Filter,  boil  the  resi- 
due with  three  parts  of  water  for  a  quarter 
of  an  hour,  remove  from  the  fire,  and  allow 
to  cool  to  75°  C,  filter,  and  express  the  resi- 
due. Mix  the  liquids,  maintain  for  some  time 
at  a  temperature  of  50°  C,  until  the  starch  is 
converted  into  sugar.  Reduce  to  one-third  the 
volume  by  gentle  boiling,  allow  to  stand  over 
night,  filter  through  a  woollen  strainer,  and 
evaporate  upon  a  water  bath  to  the  consistence 
of  an  extract.  A  dry  extract  of  malt  has  come 
into  extensive  use  as  an  infants'  food,  made  by 
artificially  drying  the  thick  syrupy  extract.  It 
is  in  the  form  of  a  straw-colored,  coarse  pow- 
der, and  is  given  dissolved  in  milk  or  water.  O. 
F.  Romer  and  H.  R.  Randoll  of  Brooklyn, 
have  patented  several  improvements  in  the  pro- 
cess of  making  extract  of  malt, — namely,  1, 
the  properly  ground  malt  is  treated  with  an  al- 
kaline solution,  in  order  to  neutralize  the  fatty 
acids  which  usually  impart  a  bad  taste  to  the 
product;  2,  the  extract  is  separated  from  the 
solid  matters  by  pressing  in  press  cloths,  where- 


1  Fellerer  recommends  the  following  as  being  a 
practical  method  for  the  production  of  malt  extract : 
1  kilo  of  malt  Is  broken  up  and  mixed  with  1500 
Cc.  of  water  of  50°  C.  and  10  drops  of  concentrated 
hydrochloric  acid.  The  mash  must  be  kept  for 
two  hours  at  a  temperature  of  45°  C.  after  which 
3500  Cc.  of  water  at  65°  C.  is  added.  After  two 
hours,  during  which  time  the  temperature  must  be 
kept  at  60°,  it  is  strained,  the  liquid  filtered  through 
coarse  cloth  and  evaporated  in  vaouo.  Malt  ex- 
tract prepared  in  this  way  is  darker  than  the  usual 
preparations  In  the  market  (which  are  often  clarified 
by  means  of  albumin),  but  is  sweet  and  pleasant  to 
the  taste.  If  a  lighter  color  is  desired,  the  tem- 
perature should  not  be  allowed  to  rise  above  45° 
to  50°  C.  ;  this  has,  however,  the  disadvantage  of 
producing  an  extract  of  less  sweetness.  The  hydro- 
chloric acid  aids  the  diastasic  action  very  materially. 
(Ph.  Ztg.,  1897,   897.) 
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by  it  is  obtained  as  a  clear  liquid  with  scarcely 
any  loss.  (N.  R.,  1880, 179.)  Pharmaceutical^, 
extract  of  malt  has  been  used  as  an  emulsi- 
fying agent;  it  makes  a  good  basis  for  a  cod 
liver  oil  emulsion,  for  which  purpose  it  is  ad- 
mirably  adapted   therapeutically. 

Dose,  from  one  to  four  fluidrachms  (3.75  to 

15  Cc). 

EXTRACTUM  NUCIS  VOMIC/E. 
U.  S.,  Br. 

EXTRACT  OF  NUX  VOMICA 

(ex-trac'tum   nu'cls   v6m'j-cae) 

"  Extract  of  Nux  Vomica,  when  assayed  by 
the  following  process,  should  be  found  to  con- 
tain 5  percent,  of  strychnine."  U.  S. 

"An  Extract  containing  5  per  cent,  of 
Strychnine."  Br. 

Extractum  Nucum  Vomicarum  Spirituosum  (vel 
Alcohollcum)  :  Ext  rait  de  Nolx  Vomlquo.  Fr.  Ood.; 
Extractum  Strychnl,  P.  O.;  Weingeistigos  Kriihrn- 
augenextrakt,  Hrechnussextrakt.  Btrych  n  om  menex- 
trakt,  O.;  Estratto  di  noce  vomica  alcoollco,  It.; 
Kxtracto  alcohollco  de  nuez  vomica,  8p. 

*  "  Nux  Vomica,  in  No.  20  powder,  one  thou- 
sand grammes  [or  35  ounces  aw,  120  grains]  ; 
Acetic  Acid,  Water,  Alcohol,  Sugar  of  Milk, 
dried  and  in  fine  powder,  each,  a  sufficient  quan- 
tity.    Mix   five   hundred   cubic   centimeters    [or 

16  fluidounces,  435  minims]  of  Acetic  Acid  with 
thirteen  hundred  cubic  centimeters  [or  43  fluid- 
ounces,  460  minims]  of  Water,  and,  having 
moistened  the  powder  with  four  hundred  cubic 
centimeters  [or  13  fluidounces,  252  minims]  of 
the  mixture,  pack  it  moderately  in  a  cylindrical 
glass  percolator;  then  add  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation  to 
proceed  slowly,  gradually  adding,  first,  the  re- 
mainder of  the  menstruum,  and  then  Water,  un- 
til the  percolate  passes  but  faintly  imbued  with 
bitterness,  and  the  Nux  Vomica  is  exhausted. 
Reserve  the  first  seven  hundred  and  fifty  cubic 
centimeters  [or  25  fluidounces,  173  minims] 
of  the  percolate,  and,  having  heated  the  re- 
mainder to  boiling,  filter,  and  evaporate  the 
filtrate  to  a  soft  extract ;  dissolve  this  in  the  re- 
served portion,  and  add  enough  Water  to  make 
the  liquid  measure  nine  hundred  cubic  centi- 
meters [or  30  fluidounces,  208  minims].  To  the 
liquid  thus  obtained,  add  three  thousand  cubic 
centimeters  [or  101  fluidounces,  212  minims]  of 
Alcohol,  shake  the  mixture  well,  and  set  it  aside 
for  twenty-four  hours,  with  occasional  agitation. 
Filter  the  liquid  through  paper,  and  wash  the 
residue  in  the  filter  with  a  mixture  of  Alcohol 
three  volumes,  and  Water  one  volume,  until 
the  washings  are  only  faintly  bitter.  Evapo- 
rate the  filtrate  and  washings  in  a  porcelain  dish, 
on  a  water-bath,  to  dryness.  Determine,  by  the 
method  given  below,  the  percentage  of  strych- 


nine in  the  dry  Extract;  ascertain,  by  calcula- 
tion, the  amount  of  strychnine  in  the  remainder 
of  the  Extract;  add  to  this  enough  well-dried 
Sugar  of  Milk  to  bring  the  quantity  of  strych- 
nine in  the  final  diy  Extract  of  Nux  Vomica 
to  5  percent,  of  the  total  weight;  and,  when 
thoroughly  powdered  and  mixed,  transfer  the 
Extract  to  small,  well-stoppered  vials. 

Extract  of  Nux  Vomica,  when  assayed  by 
the  following  process,  should  be  found  to  con- 
tain 5  percent,  of  strychnine."  U.  S. 

Assay.  U.  S.  (8th  Rev.)— "  Extract  of  Nux 
Vomica,  tuo  grammes;  Distilled  Water,  Ether, 
Chloroform,  Ammonia  Water,  Sulphuric  Acid 
Solution  (3  percent.  H2SO4),  Nitric  Acid  (sp. 
gr.  1.40),  Sodium  Hydroxide  Solution  (1  in 
10),  Tenth-normal  Sulphuric  Acid  V.S.,  Fif- 
tieth-Normal Potassium  Hydroxide  V.S.,  Iode- 
osin  T.S.,  each,  a  sufficient  quantity.  Intro- 
duce the  Extract  of  Nux  Vomica  into  a  beaker, 
and  dissolve  it  in  25  Cc.  of  a  mixture  of  16 
Cc.  of  ether,  5  Cc.  of  chloroform,  and  4  Cc.  of 
ammonia  water.  When  dissolved,  transfer  it  to 
a  separator,  rinsing  the  beaker  with  a  little 
chloroform  and  adding  the  rinsings  to  the 
separator.  Insert  the  stopper  securely  and 
shake  the  separator  carefully  for  a  few  minutes. 
Draw  off  the  aqueous  layer  into  another  separa- 
tor, washing  the  ether-solution  and  separator 
with  a  little  water,  and  adding  this  to  the  second 
separator.  Then  shake  out  the  aqueous  liquid 
with  two  portions  of  15  and  10  Cc,  respectively, 
of  chloroform,  and  add  these  to  the  first  separa- 
tor. If  a  few  drops  of  the  liquid  left  in  the 
second  separator  still  give  a  reaction  with  mer- 
curic potassium  iodide  T.S.  after  acidulating, 
repeat  the  shaking  out  with  10  Cc.  more  of  chlo- 
roform. Now  shake  out  the  chloroformic  solu- 
tion in  the  first  separator  with  three  portions  of 
15,  10,  and  10  Cc.  of  sulphuric  acid  solution 
(3  percent.),  and  collect  the  combined  acid 
solutions  in  another  separator.  Introduce  a 
small  piece  of  red  litmus  paper,  add  enough  am- 
monia water  to  render  the  liquid  alkaline,  and 
extract  the  mixture  with  three  portions,  re- 
spectively, of  15,  10,  and  10  Cc.  of  chloroform. 
Draw  off  the  chloroformic  solutions  into  a 
beaker,  and  evaporate  the  chloroform  with  the 
aid  of  a  water-bath.  Dissolve  the  alkaloidal 
residue  in  the  beaker  in  15  Cc.  of  3  percent, 
sulphuric  acid  solution  by  the  aid  of  a  water- 
bath,  and  allow  the  liquid  to  cool.  To  this  solu- 
tion add  3  Cc.  of  a  cooled  mixture  of  equal 
volumes  of  nitric  acid  (specific  gravity  1.40) 
and  distilled  water,  and  after  rotating  the  liquid 
a  few  times,  set  it  aside  for  exactly  ten  minutes, 
stirring  it  gently  three  times  during  this  inter- 
val. Transfer  the  resulting  red  liquid  to  a 
separator  containing  25  Cc.  of  an  aqueous  solu- 
tion of  sodium  hydroxide  (1  in  10),  and  wash 
the  beaker  three  times  with  very  small  amounts 
of  distilled  water,  and  add  the  washings  to 
the  separator.  If  the  liquid  is  not  quite  turbid, 
add  2  Cc.  more  of  the  solution  of  sodium  hy- 
droxide. Now  add  20  Cc.  of  chloroform  to 
the  separator,  and  shake  it  well  by  a  rotating 
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motion  for  a  few  minutes,  allow  the  liquids  to 
separate,  and  draw  off  the  chloroform  through 
a  small  filter,  wetted  with  chloroform,  into  a 
flask.  Repeat  this  twice,  using  10  Cc.  of  chlo- 
roform each  time,  and  draw  off  both  portions 
into  the  flask,  using  the  same  filter.  Finally, 
wash  the  filter  and  funnel  with  5  Cc.  of  chloro- 
form, and  then  evaporate  all  the  chloroform  by 
means  of  a  water-bath,  very  carefully,  to  avoid 
decrepitation.  To  the  alkaloidal  residue,  add  10 
Cc.  of  tenth-normal  sulphuric  acid  V.S.,  5  drops 
of  iodeosin  T.S.,  about  90  Cc.  of  distilled  water, 
and  20  Cc.  of  ether.  When  all  the  alkaloid  is 
dissolved,  titrate  the  excess  of  acid  with  fiftieth- 
normal  potassium  hydroxide  Y.S.  until  the 
aqueous  liquid  just  turns  pink.  Divide  the 
number  of  cubic  centimeters  of  fiftieth-normal 
potassium  hydroxide  Y.S.  used,  by  5,  subtract 
this  number  from  10  (the  10  Cc.  of  tenth-normal 
sulphuric  acid  V.S.  taken),  multiply  the  re- 
mainder by  0.0332,  and  this  product  by 
50,  which  will  give  the  percentage  of  strych- 
nine contained  in  the  Extract  of  Nux  Vomica." 
U.S. 

"  Liquid  Extract  of  Nux  Vomica,  11  ft.  ounces 
(Imperial  measure)  or  550  cubic  centimetres; 
Milk  Sugar,  in  fine  powder,  a  sufficient  quantity. 
Ascertain  the  proportion  of  Milk  Sugar  re- 
quired for  ten  fluid  ounces  (Imp.  meas.)  or  five 
hundred  cubic  centimetres  of  the  Liquid  Ex- 
tract by  the  following  experiment  on  one  fluid 
ounce  (Imp.  meas.)  or  fifty  cubic  centimetres. 

Evaporate  one  fluid  ounce  (Imp.  meas.)  or 
fifty  cubic  centimetres  of  the  Liquid  Extract  of 
Nux  Vomica  in  a  counterpoised  dish  on  a  water- 
bath  to  a  moderately  firm  extract,  and  weigb. 
The  difference  between  the  weight  of  the  extract 
and  one  hundred  and  thirty-one  and  a  quarter 
grains  (Imp.)  or  fifteen  grammes,  multiplied  by 
ten,  will  give  the  amount  of  Milk  Sugar  re- 
quired for  the  remaining  ten  ounces  (Imp. 
meas.)  or  five  hundred  cubic  centimetres  of  the 
Liquid  Extract  of  Nux  Vomica. 

Distil  the  alcohol  from  ten  fluid  ounces 
(Imp.  meas.)  or  five  hundred  cubic  centimetres 
of  the  Liquid  Extract  of  Nux  Vomica;  to  the 
residue  add  the  quantity  of  Milk  Sugar  shown 
to  be  required  by  the  above  experiment;  mix; 
evaporate  to  the  consistence  of  a  firm  extract, 
which  should  weigh  three  ounces  (Imp.)  or  one 
hundred  and  fifty  grammes."  Br. 

The  process  of  the  Br.  Pharm.  directs  the 
evaporation  of  the  standardized  liquid  extract 
of  nux  vomica  and  the  addition  of  sufficient 
sugar  of  milk  to  the  residue  to  make  the  extract 
contain  5  per  cent,  of  strychnine.  The  finished 
product  "  has  about  two-thirds  the  total  alka- 
loidal strength  of  the  Extract  of  Nux  Vomica  of 
the  Br.  Pharm.  of  1885."  Br. 

Extract  of  nux  vomica  differs  from  that 
of  the  U.  S.  Pharm.  1890  in  its  mode  of 
preparation.  Acetic  acid  is  the  most  effective 
menstruum  for  nux  vomica,  but  it  has  the  disad- 
vantage of  also  extracting  inert  constituents;  it 
leaves  the  fixed  oil  in  the  marc  and  this  is  a 
great  point  in  its  favor.    The  object  of  concen- 


trating the  acetous  liquid  extract,  adding  alco- 
hol and  filtering,  is  to  precipitate  the  inert 
constituents. 

The  U.  S.  P.  (8th  Rev.)  standard  of  strength 
for  extract  of  nux  vomica  differs  from  that 
of  the  U.  S.  P.  1890  in  that  the  former 
requires  5  per  cent,  of  strychnine  while  the 
latter  demanded  15  per  cent,  of  total  alkaloids. 
The  gain  has  been  in  the  direction  of  greater 
definiteness  and  the  adoption  of  the  same  stand- 
ard as  that  used  by  the  British  Pharmacopoeia. 
The  assay  process  is  practically  that  of  H.  N. 
Gordin. 

If  the  extract  is  kept  in  powder,  it  is  apt  to 
agglutinate  into  a  tough  mass.  According  to 
Zippel,  this  may  be  prevented  by  adding  a  little 
water  before  the  close  of  the  evaporation,  and 
then  continuing  the  evaporation  to  dryness. 
Reeluz  obtained  from  sixteen  ounces  of  nux 
vomica  the  average  product  of  one  ounce  and  a 
quarter;  the  yield  by  the  U.  S.  process  should 
be  about  25  per  cent,  of  the  weight  of  the  drug 
used.  (See  Proc.  A.  Ph.  A.,  1894,  551,  643; 
P.  J.,  1894,  137.) 

Dose,  one-fourth  to  one-half  of  a  grain 
(0.016  to  0.032  Gm.). 

Off.  Prep. — Tinctura  Nucis  Vomicae,  U.  S. 

EXTRACTUM  OPII.  U.  S.,  Br. 

EXTRACT  OF  OPIUM 

(ox-trac'tum  o'pi-I) 

"An  Extract  containing  20  per  cent,  of  mor- 
phine.  Br.1 

Extractum  Thebaicum  ;  Extrait  dOpium,  Fr.  Cod.; 
Extrait  Thebaique,  Fr. ;  Extractum  Opii,  P.  O. ; 
Opiumextrakt,  G. ;  Estratto  di  oppio  acquoso,  It. ; 
Extracto  acuoso  de  opio,  Sp. 

*"  Powdered  Opium,  one  hundred  grammes 
[or  3  ounces  av.,  231  grains] ;  Sugar  of  Milk, 
recently  dried  and  in  fine  powder,  Water,  each, 
a  sufficient  quantity.  Rub  the  Powdered  Opium, 
in  a  mortar,  into  a  smooth  paste  with  two  hun- 
dred and  fifty  cubic  centimeters  [or  8  fluid- 
ounces,  21S  minims]  of  Water;  then  transfer 
to  a  bottle  of  the  capacity  of  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6 J  fluidrachms], 
wash  the  mortar  with  seven  hwidred  and  fifty 
cubic  centimeters  [or  25  fluidounces,  173  min- 
ims] of  water  in  successive  portions,  and  add 
the  washings  to  the  contents  of  the  bottle. 
Cork  the  bottle,  and  shake  it  vigorously  once 
every  two  hours  during  twelve  hours.  Then 
filter  through  a  rapidly  acting,  double  filter, 
and  pour  water  on  the  magma  slowly,  until  the 
filtrate  passes  nearly  colorless  and  only  faintly 
bitter. 

Concentrate  the  filtrate  and  washings  in  a 
tared  dish,  on  a  water-bath,  until  the  contents 
weigh  about  two  hundred  grammes  [or  7 
ounces  av.,  24  grains],  and  allow  the  Extract 

JThe  U.  S.  P.  (8th  Rev.)  requires  extract  of 
opium  to  contain  20  per  cent,  of  crystallized  mor- 
phine, while  the  morphine  in  the  British  extract  is 
anhydrous  :  the  latter  is  therefore  about  6  per  cent, 
stronger  than  the  U.   S.   P.   extract. 
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to  become  cold.  Then  weigh  it  accurately, 
transfer  twelve  grammes  to  an  Erlenmeyer 
flask  having  a  capacity  of  about  one  hundred 
cubic  centimeters,  and  determine  in  this  por- 
tion the  amount  of  morphine  by  tbe  process 
of  assay  given  below,  using  the  same  quanti- 
ties of  liquids  as  there  directed  for  four 
grammes  of  the  dry  Extract.  In  another  por- 
tion of  five  grammes  determine  the  amount  of 
water  by  drying  it  in  a  flat-bottomed  dish,  at 
100°  C.  (212°  F.),  until  it  ceases  to  lose 
weight.  From  the  results  thus  obtained,  ascer- 
tain by  calculation  the  amount  of  morphine  and 
of  water  contained  in  the  remainder  of  the  Ex- 
tract, add  to  this  enough  well-dried  Sugar  of 
Milk  to  bring  the  quantity  of  morphine  in  the 
final  dry  Extract  to  20  percent.,  then  evaporate 
the  whole  to  dryness,  reduce  it  to  powder,  and 
transfer  it  to  small,  well-stoppered  vials."  U.  S. 

"  Opium,  sliced,  1  pound  (Imperial)  or  1000 
grammes;  Distilled  Water,  6  pints  (Imp.  meas.) 
or  1\  litres.  Set  aside  the  sliced  Opium  with 
one-third  of  the  Distilled  Water  for  twenty- 
four  hours;  express  the  liquid;  thoroughly  mix 
the  residue  of  the  Opium  with  another  third  of 
the  Distilled  Water;  set  aside  for  twenty-four 
hours;  express;  repeat  the  operation  with  the 
remaining  third  of  the  Distilled  Water;  mix  the 
liquids;  strain  through  flannel;  evaporate  to 
about  half  a  pound  (Imp.)  or  five  hundred 
grammes. 

Test. — Analyzed  as  described  under  '  Opium,' 
using  7  grammes  of  the  Extract  in  place  of 
the  14  grammes  of  Opium,  this  Extract  should 
yield  20  per  cent,  of  morphine.  To  obtain 
Extract  of  Opium  of  proper  strength  and 
consistence,  Stronger  and  weaker  extracts  may 
be  mixed,  and  Btronger  extracts  may  be  diluted 
with  Distilled  Water  or  with  Milk  Sugar  as 
may  be  necessary."    Br. 

Assay.—"  Extract  of  Opium,  dried  at  100° 
C.  (212°  F.),  four  grammes;  Ammonia  Water, 
two  and  two-tenths  cubic  centimeters ;  Alcohol, 
Ether,  Water,  Lime  Water,  each,  a  sufficient 
quantity.  Dissolve  the  Extract  of  Opium  in 
30  Cc.  of  water,  filter  the  solution  through  a 
small  filter,  and  wash  the  filler  and  residue  with 
water,  until  all  soluble  matters  are  extracted, 
collecting  the  washings  separately.  Evaporate, 
in  a  tared  dish,  on  a  water-bath,  first,  the  wash- 
ings to  a  small  volume,  then  add  the  first  fil- 
trate, and  evaporate  the  whole  to  a  weight  of 
10  Gm.  Rotate  the  concentrated  solution  in 
the  dish,  until  the  rings  of  extract  are  redis- 
solved,  pour  the  liquid  into  a  tared  Erlenmeyer 
flask  having  a  capacity  of  about  100  Cc,  and 
rinse  the  dish  with  a  few  drops  of  water  at 
a  time,  until  the  entire  solution  weighs  15  Gm. 
Add  7  Gm.  (or  8.5  Cc.)  of  alcohol,  shake  the 
flask  well,  then  add  20  Cc.  of  ether,  and  repeat 
the  shaking.  Now  add  the  ammonia  water 
from  a  graduated  pipette  or  burette,  stopper 
the  flask  with  a  sound  cork,  shake  it  thor- 
oughly during  ten  minutes,  and  then  set  it 
aside,  in  a  moderately  cool  place,  for  at  least 
six  hours,  or  over  night. 


Remove  the  stopper  carefully,  and,  should 
any  crystals  adhere  to  it,  brush  them  into  the 
flask.  Place  in  a  small  funnel  two  rapidly  act- 
ing filters,  of  a  diameter  of  7  Cm.,  plainly 
folded,  one  within  the  other  (the  triple  fold  of 
the  inner  filter  being  laid  against  the  single  side 
of  the  outer  filter),  wet  them  well  with  ether, 
and  decant  the  ether-solution  as  completely  as 
possible  upon  the  inner  filter.  Add  15  Cc. 
of  ether  to  the  contents  of  the  flask,  rotate  it, 
and  again  decant  the  ethereal  layer  upon  the 
inner  filter.  Repeat  this  operation  with  an- 
other portion  of  15  Cc.  of  ether.  Then  pour 
into  the  filter  the  liquid  in  the  flask,  in  por- 
tions, in  such  a  way  as  to  transfer  the  greater 
portion  of  the  crystals  to  the  filter,  and,  when 
the  liquid  has  passed  through,  transfer  the  re- 
maining crystals  to  the  filter  by  washing  the 
flask  with  several  portions  of  water,  using  not 
more  than  about  10  Cc.  in  all.  Allow  the 
double  filter  to  drain,  then  apply  water  to  the 
crystals,  drop  by  drop,  until  they  are  prac- 
tically tree  from  mother-liquor,  and  afterwards 
wash  them  with  alcohol  (previously  saturated 
with  powdered  morphine),  added  drop  by  drop 
from  a  pipette.  When  this  has  passed  through, 
displace  the  remaining  alcohol  by  ether,  using 
about  10  Cc,  or  more  if  necessary.  Allow  the 
filter  to  dry  in  a  moderately  warm  place,  al  a 
temperature  not  exceeding  60°  C.  (140°  F.), 
until  its  weight  remains  constant,  then  care- 
fully transfer  the  crystals  of  morphine  to  a 
tared  watch-glass  and  weigh  them. 

Transfer  the  crystals  (which  are  not  quite 
pure)  to  an  Erlenmeyer  flask,  add  lime  water 
in  the  proportion  of  10  Cc.  for  each  0.1  Gin, 
of  morphine,  and  shake  the  flask  at  intervals 
for  twenty-five  minutes.  Pass  the  liquid  through 
two  counterpoised,  rapidly  acting,  plainly 
folded  filters,  one  within  the  other  (the  triple 
fold  of  the  inner  filler  being  laid  against  the 
single  side  of  the  outer  filter),  and  rinse  the 
flask  with  additional  lime  water,  passing  the 
washings  through  the  filter  until  the  filtrate, 
after  acidulation,  no  longer  yields  a  precipitate 
with  mercuric  potassium  iodide  T.S.  Then 
press  the  filters  between  bibulous  paper,  dry 
them  to  a  constant  weight,  and  weigh  the 
contents  of  the  inner  filter,  using  the  outer  as 
a  counterpoise.  Subtract  the  weight  of  the 
insoluble  matter,  on  the  filter,  from  the  weight 
of  the  impure  morphine  previously  found,  and 
the  difference,  multiplied  by  25,  will  be  the 
percentage  of  pure  crystalline  morphine  con- 
tained in  the  Extract  of  Opium."   U.  S. 

The  process  for  the  U.  S.  P.  extract  differs 
from  that  formerly  official  in  several  particu- 
lars, powdered  opium  being  used  instead  of 
opium,  and  notwithstanding  that  the  powdered 
opium  is  standardized,  the  extract  is  assayed, 
and  the  percentage  of  morphine  adjusted  to 
20  per  cent.,  so  that  the  extract  of  opium  can 
now  be  depended  upon  to  contain  slightly  more 
than  twice  as  much  morphine  as  opium  of  the 
minimum  official  strength.  The  U.  S.  P.  extract 
is  about  l-9th  stronger  than  that  of  U.  S.  1890. 
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The  U.  S.  P.  (8th  Rev.)  process  is  a  great  im- 
provement over  those  formerly  official ;  in  addi- 
tion to  the  definite  strength  of  the  extract,  its 
reduction  to  a  pulverulent  form  will  enable  the 
pharmacist  to  dispense  it  more  accurately  and 
conveniently. 

As  purely  aqueous  preparations  of  opium 
have  been  found  to  agree  better  with  certain 
individuals  than  opium  alone  or  its  alcoholic 
preparations,  there  is  reason  to  believe  that 
there  are  in  the  crude  drug  one  or  more  prin- 
ciples, which  are  capable  of  causing  nausea, 
headache,  nervous  disturbances,  etc.,  and  which 
are  insoluble  in  water,  though  extracted  by  al- 
cohol or  ether.     (See  Opium  Deodoratum.) 

Dose,  one-fourth  to  one  grain  (0.016  to 
0.065  Gin.). 

Off.  Prep. — Extractum  Opii  Liquidum,  Br.; 
Emplastrum  Opii,     U.  8. 

EXTRACTUM  OPII  LIQUIDUM.  Br. 

LIQUID  EXTRACT  OF  OPIUM 

(ex-trac'tum  6'pM  llq'uj-dum) 

"A  Liquid  Extract  containing  J  grain  of 
morphine  in  110  minims  (0.75  gramme  in  100 
cubic  centimetres)."   Br. 

a  Extract  of  Opium,  f  ounce  (Imperial)  or 
18.75  grammes;  Distilled  Water,  16  ft.  ounces 
(Imp.  meas.)  or  400  cubic  centimetres;  Alcohol 
(90  per  cent.),  4  ft.  ounces  (Imp.  meas.)  or  100 
cubic  centimetres.  Mix  the  Extract  of  Opium 
with  the  Distilled  Water ;  set  aside  for  an  hour, 
stirring  frequently;  add  the  Alcohol;  set  aside 
in  a  cool  place  for  twenty-four  hours;  filter. 
The  product  should  measure  one  pint  (Imp. 
meas.)  or  five  hundred  cubic  centimetres. 
Specific  gravity  from  0.985  to  0.995. 

Test. — Analyzed  as  described  under  '  Tinc- 
tura  Opii,'  this  Liquid  Extract  should  yield  an 
amount  of  morphine,  reckoned  as  anhydrous, 
corresponding  to  not  less  than  0.7  gramme  nor 
more  than  0.8  gramme  in  100  cubic  centimetres. 
Each  fluid  ounce  of  Liquid  Extract  of  Opium 
represents  16£  grains  of  Extract  of  Opium;  20 
cubic  centimetres  represent  0.75  gramme."    Br. 

In  the  last  revision  of  the  British  Pharma- 
copoeia this  preparation  was  reduced  in  mor- 
phine strength  25  per  cent. 

It  is  a  good  preparation,  one  which  has  long 
been  needed,  and  in  the  absence  of  which  from 
the  Pharmacopoeia  empirical  preparations  have 
obtained  a  certain  vogue.  It  is  well  known 
that  in  opium  there  are  principles  soluble  in 
alcohol  but  not  in  water,  which  often  produce 
various  disagreeable  effects  not  experienced 
from  the  aqueous  extract;  what  was  wanted 
was  a  liquid  preparation  meeting  this  demand. 
All  that  was  required  was  to  make  an  aqueous 
solution  of  solid  extract,  and  to  add  something 
to  preserve  it.  The  British  Pharmacopoeia  uses 
alcohol  for  the  purpose,  and  in  the  original  for- 
mula employed  it  in  such  proportion  that  an 
Imperial  pint  of  the  liquid  should  contain  three 


fluidounces  of  the  spirit,  or  between  one-sixth 
and  one-seventh  by  measure.  But  this  amount 
of  alcohol,  according  to  Squire,  is  insufficient 
for  its  preservation,  and  should  be  doubled. 
In  the  present  Pharmacopoeia  the  spirit  has 
been  increased  to  four  fluidounces,  and  the 
water  diminished  from  seventeen  to  sixteen 
fluidounces;  but  even  with  this  increase  the 
spirit  constitutes  only  one-fifth,  which  is  con- 
siderably short  of  the  proportion  recommended 
by  Squire.  A  preparation  similar  to  the  Brit- 
ish was  made  some  years  since  by  Eugene 
Dupuy  of  New  York.  (See  Opium.)  In  the 
Deodorized  Tincture  of  Opium  of  the  U.  S. 
Pharmacopoeia  the  advantages  of  the  prepara- 
tion have,  we  think,  been  still  better  secured. 
Dose,  five  to  thirty  minims  (0.3  to  1.8  Cc). 

EXTRACTUM  PHYSOSTIGMATIS. 
U.  S.,  Br. 

EXTRACT  OF  PMYSOSTIQMA 

(ex-trac'tum  phy-so-stig'ma-tis ) 

Extract  of  Calabar  Bean  ;  Extractum  Fabae  Cala- 
baricse ;  Extrait  de  Feve  de  Calabar,  Fr.  Cod.;  Kala- 
barbobnenextrakt,   Physostigmaextrakt,   O. 

*  "  Physostigma,  in  No.  80  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Alcohol,  Glycyrrhiza,  (peeled,  Russian),  in 
No.  80  powder,  each,  a  sufficient  quantity. 
Moisten  the  Physostigma  with  four  hundred 
cubic  centimeters  [or  13  fluidounces,  252 
minims]  of  Alcohol,  and  pack  it  fimily  in  a 
cylindrical  percolator;  then  add  enough  Alcohol 
to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  Alcohol,  until 
three  thousand  cubic  centimeters  [or  101  fluid- 
ounces,  3£  fluidrachms]  of  percolate  are  ob- 
tained, or  the  Physostigma  is  exhausted.  Re- 
serve the  first  nine  hundred  cubic  centimeters 
[or  30  fluidounces,  208  minims]  of  the  perco- 
late, and  evaporate  the  remainder,  at  a  tem- 
perature not  exceeding  50°  C.  (122°  F.),  to 
one  hundred  cubic  centimeters  [or  3  fluidounces, 
183  minims] ;  mix  this  with  the  reserved  por- 
tion, and  evaporate,  at  or  below  the  above-men- 
tioned temperature,  on  a  water-bath,  to  dry- 
ness. Remove  one  gramme  of  the  Extract,  and 
assay  this  by  the  process  given  below;  from 
the  results  thus  obtained,  ascertain  by  calcula- 
tion the  amount  of  ether-soluble  alkaloids  con- 
tained in  the  remainder  of  the  Extract,  add  to 
this  enough  powdered  Glycyrrhiza  to  bring  the 
quantity  of  the  alkaloids  in  the  finished  pow- 
dered Extract  to  2  percent.,  reduce  to  powder, 
mix  thoroughly,  and  transfer  it  at  once  to  well- 
stoppered,  amber-colored  vials.  Extract  of 
Physostigma,  when  assayed  by  the  following 
process,  should  be  found  to  contain  2  percent, 
of  ether-soluble  alkaloids."    U.  S. 


( 


486 


Extractum  Physostigmatis. — Quassia. 


PART  I. 


i 


"  Calabar  Bean,  in  No.  40  powder,  1  pound 
(Imperial)  or  1000  grammes;  Alcohol  (90  per 
cent.),  4  pints  (Imp.  meas.)  or  5  litres;  Milk 
Sugar,  in  fine  powder,  a  sufficient  quantity.  Mix 
the  powdered  Calabar  Bean  with  one  pint  (Imp. 
meas.)  or  twelve  hundred  and  fifty  cubic  centi- 
metres of  the  Alcohol;  set  aside  in  a  closed 
vessel  for  forty-eight  hours,  agitating  occa- 
sionally; transfer  to  a  percolator;  when  the 
liquid  ceases  to  pass,  add  the  remainder  of  the 
Alcohol  so  that  it  may  slowly  percolate  through 
the  powder;  remove  the  marc  and  subject  it  to 
pressure;  add  the  expressed  liquid  to  the  per- 
colate; filter;  recover  most  of  the  alcohol  by 
distillation ;  transfer  the  residue  to  a  counter- 
poised basin,  and  evaporate  to  the  consistence 
of  a  very  soft  extract;  weigh;  then  add  three 
times  its  weight  of  Milk  Sugar  and  mix  thor- 
oughly to  produce  a  firm  Extract.  This  prepa- 
ration is  one-fourth  the  strength  of  the  Extract 
of  Calabar  Bean  of  the  British  Pharmacopoeia 
of  1885."   Dr. 

Assay.  U.  S.  P.  (8th  Rev.)— "  Extract  of 
Physostigma,  one  gramme;  Alcohol,  Diluted  Al- 
cohol, Ether,  Sodium  Bicarbonate,  Normal  Sul- 
phuric Acid  V.S.,  Distilled  Water,  Tenth- 
normal Sulphuric  Acid  Y.S.,  Fiftieth-normal 
Potassium  Hydroxide  V.S.,  Iodeosin  T.S., 
each,  a  sufficient  quantity. 

Transfer  the  Extract  of  Physostigma  to  a 
small  porcelain  dish, add  5Ccof  diluted  alcohol, 
and  digest  for  five  minutes  in  a  water-hath  below 
boiling  temperature;  then  add  about  5  Gm.  of 
very  clean,  fine  quarts  sand,  and  evaporate  to 
dryness  on  a  water-bath,  triturating  thoroughly 
with  a  pestle  to  secure  uniform  admixture. 
When  dry,  carefully  transfer  the  contents  of 
the  dish  to  an  Erlenmeyer  flask,  add  100  Cc. 
of  ether,  and  shake  the  flask.  Then  add  10  Cc 
of  an  aqueous  solution  of  sodium  bicarbonate 
(1  in  20),  and  shake  the  contents  vigorously  at 
intervals  for  one  hour.  Allow  the  mixture  to 
stand,  and,  when  settled,  decant  50  Cc.  of  the 
ether-solution  into  a  separator,  to  which  add  a 
small  piece  of  blue  litmus  paper,  sufficient  nor- 
mal sulphuric  acid  V.S.  to  render  the  liquid 
acid,  and  10  Cc.  of  distilled  water.  Shake  the 
separator  well  for  one  minute,  and  draw  off 
the  aqueous  layer  into  another  separator.  Re- 
peat the  shaking-out  process,  using  2  Cc.  of 
normal  sulphuric  acid  V.S.  and  8  Cc.  of  dis- 
tilled water,  and  add  the  acid  aqueous  layer  to 
the  second  separator;  again  repeat  the  extrac- 
tion, using  1  Cc.  of  normal  sulphuric  acid  V.S. 
and  9  Cc.  of  distilled  water,  and  add  this  to  the 
second  separator.  To  the  combined  acid  liquids 
in  the  second  separator,  add  25  Cc.  of  ether, 
a  small  piece  of  red  litmus  paper,  and  sufficient 
sodium  bicarbonate  solution  (1  in  20)  to  render 
it  alkaline.  Shake  the  separator  for  one  min- 
ute, allow  the  liquids  to  separate,  and  draw 
off  the  ether  into  a  beaker.  Repeat  the  shak- 
ing-out process  with  20  Cc.  and  again  with 
15  Cc.  of  ether  added  to  the  separator;  shake 
each  time  for  one  minute,  allow  the  liquids  to 
separate,  and  draw  off  the  ether  into  the  beaker. 


Carefully  evaporate  the  ether  from  the  com- 
bined solutions  by  means  of  a  water-bath,  and, 
when  dry,  dissolve  the  residue  in  2  Cc.  of  tenth- 
normal sulphuric  acid  V.S. ;  rinse  the  solution 
carefully  into  a  200  Cc.  flask  with  distilled 
water,  add  enough  distilled  water  to  bring  the 
volume  to  about  90  Cc,  add  25  Cc  of  ether, 
and  having  shaken  the  flask,  add  5  drops  of 
iodeosin  T.S.,  then  titrate  the  excess  of  acid 
with  fiftieth-normal  potassium  hydroxide  VS., 
until,  after  shaking,  the  aqueous  liquid  just 
acquires  a  pink  color.  Divide  the  number  of 
cubic  centimeters  of  fiftieth-normal  potassium 
hydroxide  V.S.  used,  by  5,  subtract  the  quo- 
tient from  2  (the  2  Cc  of  tenth-normal  sul- 
phuric acid  V.S.  taken),  and  multiply  the  re- 
mainder by  0.0273,  and  this  product  by  200; 
the  result  will  be  the  percentage  of  ether-soluble 
alkaloids  contained  in  the  Extract  of  Physo- 
stigma." U.  S.  As  alcohol  is  the  best  solvent 
for  the  active  principles  of  the  bean,  it  is  pre- 
ferred in  making  the  extract,  and  as  it  is  pos- 
sible to  assay  physostigma  the  U.  S.  P.  (8th 
Rev.)  changed  the  process  so  as  to  make  this 
extract  contain  a  definite  proportion  of  alka- 
loids by  assaying  a  small  portion  of  the  extract 
made  by  evaporating  the  tincture  to  dryness 
and  from  the  results  thus  obtained  determining 
the  quantity  of  powdered  glycyrrhiza  necessary 
to  make  the  finished  powdered  extract  contain 
'J  per  cent,  of  alkaloids. 

Dose,  from  one-twelfth  to  one- fourth  of  a 
-rain  (0.005  to  0.018  Gm.). 

EXTRACTUM  QUASSI/E.  U.  S. 

EXTRACT  OF  QUASSIA 

i  e\  trac'tum  quiis'si-se) 

Kxtralt  de  quassia  amara,  Fr.  Cod. ;  Extralt  de 
Quassle  (Bois  amer),  Fr. ;  Quasslaextrakt,  Q. ;  Ks- 
t  ratio  dl   quassia  acquoso,  It. 

*  "  Quassia,  in  No.  20  powder,  one  thousand 
(jrammes  [or  35  ounces  av.,  120  grains] ;  Water, 
Sugar  of  Milk,  recently  dried  and  in  fine  pow- 
der, each,  a  sufficient  quantity,  to  make  one 
hundred  grammes  [or  3  ounces  av.,  231  grains]. 
Moisten  the  Quassia  with  four  hundred  cubic 
<  <  ut  imeters  [or  13  fluidounces,  252  minims]  of 
Water,  pack  it  firmly  in  a  conical  percolator, 
and  gradually  pour  Water  upon  it  until  the 
infusion  passes  but  slightly  imbued  with  bitter- 
ness. Reduce  the  liquid  to  three-fourths  of  its 
bulk  by  boiling,  and  strain ;  then  evaporate,  by 
means  of  a  water-bath,  to  dryness  and  add 
enough  Sugar  of  Milk  to  make  the  Extract 
weigh  one  hundred  grammes  [or  3  ounces  av., 
231  grains].  Mix  thoroughly,  reduce  to  fine 
powder,  and  transfer  to  well-stoppered  bot- 
tles."   U.  S. 

The  British  Pharmacopoeia  (1898)  no  longer 
recognizes  Extract  of  Quassia. 

A  change  was  made  in  the  process  for  this 
extract  at  the  last  revision  of  the  U.  S.  Pharma- 
copoeia. The  former  extract  of  pilular  con- 
sistence was  dropped  and  a  powdered  extract 


PART  I. 


Extractum  Quassioe. — Rhamni  Purshiance. — Rhei. 


487 


adopted,  of  which  1  grain  represents  10  grains 
of  quassia.  This  extract  is  scarcely  half  the 
strength  of  the  former  extract.  The  pilular 
aqueous  extract  of  quassia  was  dark  brown  or 
black,  and  excessively  bitter ;  it  was  likely  to  be- 
come dry  and  disposed  to  crumble  by  time. 
It  concentrates  a  greater  amount  of  tonic 
power  within  a  given  weight  than  any  other 
extract  of  the  simple  bitters,  and  may,  there- 
fore, be  given  with  great  advantage  in  cases  in 
which  it  is  desirable  to  administer  this  class  of 
substances  in  as  small  a  bulk  as  possible. 

Dose,  from  one  to  two  grains  (0.065  to 
0.13  Gm.). 

EXTRACTUM  RHAMNI  PURSHIANCE. 
U.  S.  (Br.) 

EXTRACT  OF  CASCARA  SAdRADA 

(ex-trac'tum  rham'nl  piirsh-I-a'nae) 

Extractum  Cascara;  Sagradae,  Br. ;  Extrait  de  Cas- 
cara  Sagrada,  Fr.  Cod.;  Cascara  Sagrada-Extrakt, 
Amerlkanisches  Faulbaumrindenextrakt,  O. ;  Extracto 
alcoholico  de  cascara  sagrada,  Sp. 

*  "  Cascara  Sagrada,  in  No.  60  powder,  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains] ;  Alcohol,  Water,  Glycyrrhiza  (peeled, 
Russian),  in  No.  80  powder,  each,  a  sufficient 
quantity,  to  make  two  hundred  and  fifty 
grammes  [or  8  ounces  av.,  358  grains].  Mix 
one  hundred  and  twenty-five  cubic  centimeters 
[or  4  fluidounces,  109  minims]  of  Alcohol  with 
eight  hundred  and  seventy-five  cubic  centi- 
meters [or  29  fluidounces,  282  minims]  of 
Water,  and,  having  moistened  the  powder  with 
four  hundred  cubic  centimeters  [or  13  fluid- 
ounces,  252  minims]  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator;  then  add 
enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  be- 
gins to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  grad- 
ually adding  menstruum,  using  the  same  pro- 
portions of  Alcohol  and  Water  as  before,  until 
the  drug  is  exhausted.  Reserve  the  first  eight 
hundred  and  fifty  cubic  centimeters  [or  28  fluid- 
ounces,  356  minims]  of  the  percolate,  and  evap- 
orate the  remainder  on  a  water-bath,  at  a  tem- 
perature not  exceeding  70°  C.  (158°  F.),  to  the 
consistence  of  syrup.  Mix  this  with  the  re- 
served portion,  and  continue  the  evaporation, 
at  or  below  the  above-mentioned  temperature, 
to  dryness.  Reduce  the  Extract  to  fine  pow- 
der, and  add  enough  powdered  Glycyrrhiza  to 
make  the  product  weigh  two  hundred  and  fifty 
grammes  [or  8  ounces  av.,  358  grains].  Mix 
thoroughly."    U.  S. 

"  Moisten  Cascara  Sagrada,  in  No.  20  powder, 
with  Distilled  Water,  and  let  it  remain  a  few 
hours  to  soften  and  swell;  then  place  it  loosely 
in  a  percolator  and  percolate  with  more  Dis- 
tilled Water  until  it  is  exhausted.     Evaporate 


on  a  water-bath  to  dryness."  Br.  This  pow- 
dered extract  was  made  official  in  the  U.  S.  P. 
(8th  Rev.)  for  the  first  time;  1  part  of  the 
extract  represents  4  parts  of  the  drug. 

The  present  British  preparation  (1898)  is  a 
dry  extract.  This  preparation  well  represents 
the  virtues  of  the  bark,  and  furnishes  a  good 
means  of  administering  this  purgative  in  pilular 
form. 

Dose,  from  two  to  eight  grains  (0.13  to 
0.5  Gm.). 

EXTRACTUM  RHEI.  U.  S.,  Br. 

EXTRACT  OF  RHUBARB 

(ex-trac'tum  rhe'i) 

Extractum  Rhei  Alcoholicum  ;  Extrait  de  Rhubarbe, 
Fr.  Cod.;  Extractum  Rbei,  P.  G.;  Rhabarberextrakt, 
O. ;  Estratto  di  rabarbaro  acquoso,  /*. ;  Extracto 
acuoso  de  ruibarbo,  Sp. 

* "  Fluidextract  of  Rhubarb,  one  hundred 
cubic  centimeters  [or  3  fluidounces,  183 
minims].  Evaporate  the  Fluidextract  of  Rhu- 
barb in  a  porcelain  dish,  by  means  of  a  water- 
bath,  with  constant  stirring,  at  a  temperature 
not  exceeding  50°  C.  (122°  F.),  to  a  pilular 
consistence."   U.  S. 

"  Moisten  Rhubarb  Root,  in  No.  20  powder, 
with  Alcohol  (60  per  cent.),  and  set  aside  for 
forty-eight  hours;  transfer  to  a  percolator; 
slowly  pass  as  much  of  the  Alcohol  as  may  be 
sufficient  to  exhaust  the  Rhubarb  Root.  Re- 
move most  of  the  alcohol  by  distillation,  and 
evaporate  the  residual  liquid  to  dryness."  Br. 

The  U.  S.  P.  (8th  Rev.)  extract  is  practically 
identical  with  that  of  the  former  revision,  not- 
withstanding the  fact  that  the  present  extract 
is  made  by  evaporating  the  fluidextract,  be- 
cause the  menstruum  for  exhausting  the  rhu- 
barb was  the  same  in  each  case,  i.e.,  4  volumes 
of  alcohol  and  1  volume  of  water. 

The  British  extract  (1898)  is  now  nearly 
identical  with  the  U.  S.  preparation;  the  men- 
struum used  for  the  former  is,  however,  slightly 
more  aqueous.  Rhubarb  yields  all  its  active 
matter  to  water  and  alcohol;  but,  unless  the 
evaporation  be  performed  with  great  care  and 
with  a  moderate  heat,  it  is  certain  that  the 
purgative  principle  is  to  a  greater  or  less  extent 
injured  or  dissipated  in  the  process,  and  the 
extract  may  thus  become  even  less  efficient  than 
the  root.  Among  other  consequences  which  re- 
sult from  the  boiling  temperature  is  the  forma- 
tion of  a  compound  of  the  tannin  and  starch, 
which  is  insoluble  in  cold  water,  and  upon  its 
precipitation  probably  carries  with  it  a  portion 
of  the  purgative  principle.  There  is,  moreover, 
reason  to  believe  that  this  principle  is  volatiliz- 
able  by  heat,  and  that  a  portion  of  it  escapes 
with  the  vapor.  When  properly  prepared,  the 
extract  has  decidedly  the  peculiar  odor  of 
rhubarb. 

Dose,  from  two  to  ten  grains  (0.13  to  0.65 
Gm.). 
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EXTRACTUM  SCOPOL/E.  U.  S. 

EXTRACT  OF  SCOPOLA 

( ex-tr&c'tum  sc(?-po'lae) 

Extrait  de  Racine  de  Scopola,  Fr.;  Scopolawur- 
zelextrakt,   O. 

* "  Fluidextract  of  Scopola,  one  hundred 
cubic  centimeters  [or  3  fluidounces,  183  minims] . 
Evaporate  the  Fluidextract  of  Scopola  in  a 
porcelain  dish,  by  means  of  a  water-bath,  at  a 
temperature  not  exceeding  50°  C.  (122°  P.), 
with  constant  stirring,  to  a  pilular  consistence. 
When  assayed  as  directed  below,  Extract  of 
Scopola  should  contain  2  percent,  of  mydriatic 
alkaloids.  If  the  extract  should  be  found  by 
the  assay  to  contain  more  than  this  percentage, 
sufficient  powdered  sugar  of  milk  should  be 
added  to  reduce  it  to  the  standard  of  2  per- 
cent."  U.S. 

Assay  of  Extract  of  Scopola.  U.  S.  (8th 
Rev.) — "The  method  to  be  employed  is  identi- 
cal with  that  given  for  Extract  of  Belladonna 
Leaves,  using  two  grammes  of  Extract  of 
Scopola  iastead  of  the  quantity  of  Extract  of 
Belladonna  Leaves  there  directed.  [See  page 
470.]  The  product  must  be  multiplied  by  50 
instead  of  20."  U.  S. 

This  extract  was  introduced  into  the  U.  S. 
Pharmacopoeia  (8th  Rev.)  for  the  first  time. 
It  is  largely  used  by  the  manufacturers  of 
Belladonna  plasters,  as  it  baa  been  shown  to 
contain  mydriatic  alkaloids  equal  in  therapeutic 
value  to  those  found  in  belladonna,  and  the  pro- 
portion of  the  alkaloids  is  more  uniform  in  the 
various  lots  of  root  in  commerce  when  com- 
pared with  belladonna  root. 

Dose,  one-eighth  to  one-fourth  of  a  grain 
(0.008  to  0.016  Gm.). 

EXTRACTUM  STRAMONII.  U.  S.,  Br. 

EXTRACT  OP  STRAMONIUM 

(ex-trfic'tum  stra-mo'nl-I) 

Extrait  de  Stramolne  (feullle).  Fr.  Cod.;  Stechap- 
felbliitieiextrakt,  O. 

*  "  Fluidextract  of  Stramonium,  one  hundred 
cubic  centimeters  [or  3  fluidounces,  183  minims]. 
Evaporate  the  Fluidextract  of  Stramonium  in 
a  porcelain  dish,  by  means  of  a  water-bath,  at 
a  temperature  not  exceeding  50°  C.  (122°  F.), 
with  constant  stirring,  to  a  pilular  consistence. 
When  assayed  as  directed  below,  Extract  of 
Stramonium  should  contain  1.4  percent,  of 
mydriatic  alkaloids.  If  the  Extract  should  be 
found  by  the  assay  to  contain  more  than  this 
percentage,  sufficient  powdered  sugar  of  milk 
should  be  added  to  reduce  it  to  the  standard 
of  1.4  percent."    U.  S. 

"  Pack  Stramonium  Seeds,  in  No.  40  pow- 
der, in  a  percolator;  exhaust  the  powder  by 
slow  percolation  with  Alcohol  (70  per  cent.) ; 
remove  most  of  the  alcohol  from  the  percolate 
by  distillation;  evaporate  the  residual  liquid  to 
the  consistence  of  a  firm  extract."  Br. 


Assay   of    Extract   of    Stramonium.     TJ.   S. 

(8th  Rev.) — "The  method  to  be  employed  is 
identical  with  that  given  for  Extract  of  Bella- 
donna Leaves,  using  five  grammes  of  Extract 
of  Stramonium."  U.  S.     (See  page  470.) 

This  extract  differs  from  that  formerly  offi- 
cial, because  it  is  now  made  by  evaporating 
the  fluidextract  of  sti'amonium  leaves;  the 
U.  S.  P.  1890  extract  and  the  British  extract 
are  made  from  the  seed.  The  change  was  made 
because  it  was  shown  that  the  leaves  were  as 
uniform  in  quality  as  the  seeds  and  a  reliable 
assay  process  could  be  provided  which  would 
definitely  fix  the  quality ;  the  fixed  oil  present  in 
the  seeds  constitutes  an  objection  to  their  use. 
The  use  of  70  per  cent,  alcohol  by  the  British 
Pharmacopoeia  will  probably  make  a  stronger 
extract  by  rejecting  some  of  the  inert  con- 
stituents of  the  seeds  soluble  in  water.  Accord- 
ing to  the  table  of  Recluz,  sixteen  ounces  of 
the  seed  afford  two  ounces  and  two  drachms  of 
extract  by  maceration  in  diluted  alcohol,  and 
one  ounce  and  a  half  by  decoction. 

Dose,  from  one-sixth  to  one-fourth  of  a 
grain  (0.010  to  0.016  Gm.). 

Off.  Prep. — Unguentum  Stramonii,  U.  S. 

EXTRACTUM  STROPHANTHI.  Br. 

EXTRACT  OF  STROPHANTHUS 

(ex-trfic'tum  strg-phan'thl) 

Kxtrnlt  de  Strophantus  Kombe'  (Semence),  Fr. 
Cod.;  Strophantusexirakt,  O. 

"  Strophantus  Seeds,  reduced  to  No.  30 
powder,  and  dried  at  110°  F.  (43.3°  C), 
1  ounce  (Imperial)  or  25  grammes;  Purified 
Ether,  Alcohol  (90  per  cent.),  Milk  Sugar,  of 
each  a  sufficient  quantity.  Pack  the  dried  pow- 
der in  a  percolator,  and,  having  moistened  it 
with  the  Ether,  macerate  for  twenty-four  hours; 
then  allow  percolation  to  proceed,  continuing 
the  addition  of  the  Ether  until  the  liquid  passes 
through  colorless.  Remove  the  marc  from  the 
percolator,  and  dry  it,  gradually  heating  it  to 
120°  F.  (48.9°  C).  Again  reduce  it  to  pow- 
der, repack  in  the  percolator,  and  moisten  with 
the  Alcohol.  Macerate  for  forty-eight  hours, 
then  pour  on  successive  quantities  of  the  Alco- 
hol, percolating  slowly,  until  half  a  pint  (Imp. 
meas.)  or  two  hundred  and  fifty  cubic  centi- 
metres of  liquid  is  obtained.  Evaporate  most 
of  the  alcohol ;  transfer  the  residual  liquid  to  a 
counterpoised  basin ;  concentrate  until  the  liquid 
begins  to  thicken;  then  add  sufficient  finely 
powdered  Milk  Sugar  to  produce  two  ounces 
(Imp.)  or  fifty  grammes  of  Extract,  in  pow- 
der."  Br. 

This  preparation  of  the  British  Pharma- 
copoeia closely  resembles  an  "  abstract "  of  the 
U.  S.  P.  1880;  an  important  detail,  in  our 
opinion,  has  been  neglected  in  not  washing  the 
fatty  matter  extracted  by  the  ether  with  diluted 
alcohol  to  remove  active  constituents  held  by 
the  fatty  substances,  then  evaporating  the  solu- 
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tion  and  incorporating  the  residue  with  the  ex- 
tract. The  U.  S.  and  Br.  processes  for  the 
tincture  overcome  the  necessity  for  the  use  of 
ether  by  employing  alcohol  containing  enough 
water  to  leave  the  fatty  substances  in  the  per- 
colator residue,  and  the  same  expedient  might 
have  proved  of  value  in  the  process  for  this 
preparation. 

This  extract  fills  a  very  decided  want  of  a 
solid  preparation  of  strophanthus  that  can  be 
administered  in  pill  and  capsule,  and  is  without 
doubt  efficient.  A  grain  of  it  may  be  con- 
sidered to  represent  five  minims  of  the  U.  S. 
(8th  Rev.)  tincture  of  strophanthus. 

Dose,  as  given  in  the  British  Pharmacopoeia, 
from  one-fourth  to  one  grain  (0.016  to  0.065 
Gm.). 

EXTRACTUM  SUMBUL.  U.  S. 

EXTRACT  OP  SUMBUL 

( ex-trac'tum  sum'bul) 

Extract  of  Muskroot ;  Extrait  de  Racine  de  Sumbul, 
Fr. ;  Sumbulwurzelextrakt,   Moschuswurzelextrakt,   G. 

* "  Fluidextract  of  Sumbul,  one  hundred 
cubic  centimeters  [or  3  fluidounces,  183  minims]. 
Evaporate  the  Fluidextract  of  Sumbul  in  a 
porcelain  dish,  by  means  of  a  water-bath,  at  a 
temperature  not  exceeding  70°  C.  (158°  F.), 
with  constant  stirring,  to  a  pilular  consistence." 
U.  S.  This  is  a  new  official  extract,  intended 
to  furnish  a  convenient  method  of  administering 
sumbul  in  the  form  of  pills  or  capsules. 

Dose,  two  to  five  grains  (0.13  to  0.32  Gm.). 

EXTRACTUM  TARAXACI.  U.  S.,  Br. 

EXTRACT  OF  TARAXACUM 

(ex-trac'tum  ta-r&x'a-cl) 

Extract  of  Dandelion ;  Extrait  de  Dent-de-llon, 
Fr.;  LSwenzahnextrakt,  G.;  Estratto  di  tarassaco 
acquoso,  It. 

*  "  Taraxacum,  in  No.  30  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Alcohol,  Water,  each,  a  sufficient  quantity.  Mix 
one  hundred  and  twenty-five  cubic  centimeters 
[or  4  fluidounces,  109  minims]  of  Alcohol  with 
eight  hundred  and  seventy-five  cubic  centimeters 
[or  29  fluidounces,  282  minims]  of  Water,  and, 
having  moistened  the  powder  with  two  hundred 
and  fifty  cubic  centimeters  [or  8  fluidounces, 
218  minims]  of  the  mixture,  pack  it  in  a  cylin- 
drical percolator;  then  add  enough  menstruum 
to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate  for 
twenty-four  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using 
the  same  proportions  of  Alcohol  and  Water  as 
before,  until  the  Taraxacum  is  exhausted. 
Evaporate  the  percolate,  by  means  of  a  water- 
bath,  to  a  pilular  consistence."   U.  S. 

"  Crush  fresh  Taraxacum  Root ;  press  out  the 
juice;  allow  the  feculence  to  subside;  heat  the 


liquid  to  212°  F.  (100°  C),  and  maintain  the 
temperature  for  ten  minutes;  strain;  evaporate 
to  the  consistence  of  a  soft  extract."   Br. 

The  inspissated  taraxacum  juice  of  the  former 
U.  S.  Pharmacopoeias  has  been  superseded  by 
the  present  hydro-alcoholic  extract,  because  of 
the  very  variable  quality  of  the  former;  if  the 
root  is  of  good  quality  a  better  extract  can  be 
made  by  percolation  and  evaporation  in  the 
usual  way. 

The  extract  made  from  the  juice  is  un- 
doubtedly stronger  when  prepared  from  the 
root  alone  than  from  the  whole  plant.  It  is 
important  that  the  root  should  be  collected  at 
the  right  season.  The  juice  expressed  from  it 
in  the  spring  is  thin,  watery,  and  of  a  feeble 
flavor;  in  the  latter  part  of  the  summer,  and  in 
autumn,  thick,  opaque,  cream-colored,  very 
bitter,  and  abundant,  amounting  to  one-third  or 
one-half  its  weight.  It  may  be  collected  in 
August,  and  afterwards  until  severe  frost. 
According  to  Squire,  frost  has  the  effect  of 
diminishing  the  bitterness  and  increasing  the 
sweetness  of  the  root.  An  extract  prepared  by 
inspissating  the  juice  is  more  efficient  than 
that  prepared  in  the  old  way  by  decoction. 
The  inspissation  should  be  effected  by  exposing 
the  juice  in  shallow  vessels  to  a  current  of 
warm  dry  air,  or  by  evaporation  in  a  vacuum, 
and  should  not  be  unnecessarily  protracted. 
Long  exposure  during  evaporation  changes 
the  bitterness  of  the  juice  into  sweetness,  which 
is  a  sign  of  inferiority.  In  the  British  process 
it  is  wisely  directed  that  before  the  evapora- 
tion of  the  juice  it  shall  be  exposed  for  a  short 
time  to  a  heat  sufficient  to  coagulate  the  albu- 
men, which  is  then  separated  and  rejected  as 
useless;  it  is  indeed  injurious,  by  favoring  de- 
composition. As  often  found  in  the  shops, 
the  extract  is  dark-colored,  sweet,  and  in  all 
probability  nearly  inert.  Houlton  took  more 
than  an  ounce  of  it  in  a  day,  without  any 
sensible  effect.  (P.  /.,  i.  421.)  When  pre- 
pared from  the  root  and  leaves  together,  it 
has  a  greenish  color.  Brande  states  that  one 
cwt.  of  the  fresh  root  affords  from  twenty 
to  twenty-five  pounds  of  extract  by  decoction 
in  water.  The  expressed  juice  yields  from  11 
to  25  per  cent,  of  extract,  the  greatest  pro- 
duct being  obtained  from  plants  collected  in 
November,  and  the  least  in  April  and  May. 
This  extract  deteriorates  by  keeping.  It  is  con- 
veniently given  in  an  aromatic  water. 

Dose,  from  fifteen  grains  to  a  drachm  (1  to 
3.9  Gm.)  three  times  a  day. 

FEL  BOVIS.  U.  S. 

OXGALL 

(fel  bo' vis) 

"  The  fresh  bile  of  Bos  taurus  Ldnne."  U.  S. 

Fel  Bovinum,  Pel  Tauri.  Bills  Bubula,  Ox  Bile; 
Bile  de  Bceuf,  Fr.  Cod.;  Ochsengalle,  Rindsgalle,  G.  ; 
Hiel  de  toro,  Sp. 
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Chemical  researches  of  a  very  thorough  char- 
acter have  thrown  much  light  on  the  subject  of 
the  constituents  of  gall.  The  most  characteristic 
constituents  of  all  galls,  of  whatever  origin, 
are,  first,  the  sodium  or  potassium  salts  of  cer- 
tain resinous  acids  known  collectively  as  the 
"  gall  acids,"  and,  secondly,  certain  coloring 
matters  known  as  "  gall  pigments."  The  gall 
acids  thus  far  made  known  are  glycocholic  acid, 
C26H43NO6;  taurocholic  acid,  C26H46NSO7; 
hyo glycocholic  acid,  C27H43NO5;  hyotaurocholic 
acid,  C27H48NSO6;  and  chenotaurocholic  acid, 
C29H49NSO6.  Of  these,  the  first  two  occur  in 
oxgall  as  sodium  salts,  although  sometimes  (in 
green  gall)  the  first  one  is  absent.  The  solu- 
tions of  these  gall  acids,  as  well  as  their  alka- 
line salts,  give  on  addition  of  sugar  and  a  drop 
of  sulphuric  acid  a  clear  and  strong  purplish- 
red  color  (Pettenkofer's  gall  test).  Drechsel 
modifies  Pettenkofer's  test  as  follows.  Add  to 
the  concentrated  alkaline  solution  of  the  biliary 
salts  syrupy  phosphoric  acid.  Next  add  a  little 
cane  sugar,  and  heat  the  test  tube  by  setting  it 
in  the  neck  of  a  flask  containing  boiling  water. 
After  a  short  heating  a  characteristic  red  or 
reddish-violet  color  will  make  its  appearance, 
even  if  onlv  traces  of  biliary  acids  are  present. 
(AT.  R.,  1882,  p.  120.)  They  are  also  decom- 
posed by  the  action  of  baryta  water  into  non- 
nitrogenous  acids  and  amido-compounds,  as  will 
be  seen  in  the  following  reactions: 
C26H43NO8  -f  HaO  =  C24H40O5  +  C2H6XOa 
Glycocholic  Cholic  acid.        Glvcoeoll 

acid.  (amido -acetic 

acid). 

C2eH*5N07S  4-  H2O  =  C24H40O8  4-  C2H7NO3S 

Taurocholic  Cholic  acid.  Taurine 

acid.  (amido-ethyl- 

sulphonic  acid). 

The  gall  pigments  are  such  unstable  organic 
coloring  matters  that  their  individuality  cannot 
be  said  to  be  thoroughly  established.  The  re- 
searches of  Staedeler  (Vcrhand.  d.  Naturf.  Ges. 
in  Zurich,  8)  and  R.  Maly  {Ann.  Ch.  Ph.,  132, 
129)  have,  however,  given  us  a  better  knowl- 
edge of  them.  They  are  bilirubin,  C32H36N4O6; 
biliverdin,  C32II36N4O9 ;  bilifuscin,  CieHaoNa 
O4;  and  biliprasin,  C16II22X2O6.  Of  these,  the 
first  two  seem  to  exist  originally  in  the  gall, 
and  the  others  are  probably  derived  from  them. 
Hoppe-Seyler  (Ber.  d.  Chem.  Ges.,  7,  p.  1065) 
has  shown  that  the  haemoglobin  and  haematin 
of  the  blood  can  be  changed  into  hydro- 
bilirubin,  a  derivative  of  bilirubin,  so  that 
the  origin  of  these  gall  pigments  seems  to 
be  clearly  shown.  Oxgall  contains,  in  addi- 
tion, cholesterine,  choline,  urea,  fats,  which  are 
the  glycerides  of  acetic  and  propionic  acids, 
mucus,  and  some  inorganic  salts,  such  as  sodium 
and  potassium  chlorides,  and  sodium,  potassium, 
calcium,  and  magnesium  phosphates.  The  so- 
dium glycocholate  and  taurocholate  may  be 
separated  in  the  following  manner.  Dry  ox- 
bile  is  treated  with  absolute  alcohol,  and  the 
tincture  precipitated  by  ether  in  excess.  Both 
salts  are  deposited,  and  the  glycocholate  crystal- 
lizes upon  standing,  the  taurocholate  remaining 
in  an  amorphous  form,  resembling  oily  or  res- 


inous matter.  They  may  be  separated  more 
completely  by  taking  advantage  of  their  differ- 
ent relations  to  lead  acetate  and  subacetate. 
Both  the  acids  are  precipitated  by  the  sub- 
acetate,  the  glycocholate  only  by  the  acetate. 
If  the  deposit  above  referred  to  be  dissolved 
in  water,  solution  of  lead  acetate  will  throw 
down  a  lead  glycocholate,  while  the  addition 
of  the  lead  subacetate  to  the  remainder  will 
precipitate  the  taurocholate.  The  acids  may  be 
separated  from  the  salts  of  lead  by  sulphuric 
acid,  and  then  recombined  with  soda.  Both 
these  glycocholates  have  been  used  in  medicine 
as  hepatic  stimulants,  and  have  been  especially 
recommended  in  gall-stones. 

Properties. — "A  brownish-green  or  dark 
green,  somewhat  viscid  liquid,  having  a  peculiar, 
unpleasant  odor,  and  a  disagreeable,  bitter 
taste.  Specific  gravity :  1.015  to  1.025  at  25°  C. 
(77°  F.).  It  is  neutral,  or  has  a  faintly  alka- 
line reaction  upon  litmus  paper.  A  mixture 
of  2  drops  of  Oxgall  and  10  Cc.  of  water,  when 
treated,  first,  with  a  drop  of  a  freshly  prepared 
solution  of  1  part  of  sugar  in  4  parts  of  water, 
and  afterwards  with  sulphuric  acid,  cautiously 
added,  until  the  precipitate  first  formed  is  re- 
dissolved,  gradually  acquires  a  brownish-red 
color,  changing,  successively,  to  carmine,  purple, 
and  violet."   U.  S. 

Dose,  five  to  twenty  grains  (0.32  to  1.30  Gm.). 

Off.  Prep.— Fel  Bovis  Purificatum,  U.  S.  (Br.). 

FEL  BOVIS  PURIFICATUM.  U.  S.  (Br.) 

PURIFIED  OXGALL 
(fel  bo'vls  pu-rl-fi-c&'tum) 

"  The  purified  gall  of  the  Ox ;  Bos  Taurus." 
Br.  1885. 

Fel  Bovlnum  Purificatum,  Iir.,  Purified  Ox  Bile; 
Fel  Taurt  Depuratum  ;  Extraetum  Fellls  Bovlnl  ; 
Extrait  de  Fiel  de  Boeuf,  Fr.  Cod. ;  Gerelnigte  Ochsen- 
pallo  (Rlndsgalle),  O. ;  Bile  cristalllzzata  dl  platner, 
It.;  Hiel  de  toro  preparada,  Up. 

* "  Oxgall,  three  hundred  cubic  centimeters 
[or  10  fluidounces,  69  minims]  ;  Alcohol,  one 
hundred  cubic  centimeters  [or  3  fluidounces,  183 
minims].  Evaporate  the  Oxgall,  in  a  tared 
porcelain  dish,  on  a  water-bath,  to  about  one 
hundred  grammes  [or  3  ounces  av.,  231  grains], 
then  add  to  it  the  Alcohol,  mix  the  whole  thor- 
oughly, and  set  it  aside,  well  covered,  for  three 
or  four  days.  Then  decant  the  clear  solution, 
filter  the  remainder,  and,  having  mixed  the 
liquids  and  distilled  off  the  Alcohol,  evap- 
orate the  residue  to  a  pilular  consistence."  U.  S. 

"Evaporate  one  pint  (Imperial  measure)  or 
five  hundred  cubic  centimetres  of  fresh  Ox  Bile 
to  one  quarter  of  its  volume;  shake  it  with 
half  a  pint  (Imp.  meas.)  or  two  hundred  and 
fifty  cubic  centimetres  of  Alcohol  (90  per 
cent.) ;  set  the  mixture  aside  until  the  solid 
matter  has  subsided;  decant  the  clear  solution, 
and  filter  the  remainder,  washing  the  filter  and 
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contents  with  a  little  more  Alcohol  (90  per 
cent.).  Distil  off  most  of  the  Alcohol  from 
the  mixed  liquids,  and  evaporate  the  residue  in 
a  porcelain  dish,  by  the  heat  of  a  water-bath, 
until  it  acquires  the  consistence  of  a  thick  ex- 
tract."   Br. 

The  object  of  this  preparation  is  to  furnish 
purified  concentrated  Oxgall  in  a  condition 
in  which  it  can  be  satisfactorily  prescribed 
for  internal  administration.  The  addition 
of  alcohol  to  the  concentrated  liquid  is  made 
for  the  purpose  of  separating  albuminous 
matter. 

Properties. — The  U.  S.  Pharmacopoeia  de- 
scribes Purified  Oxgall,  and  requires  it  to  re- 
spond to  the  following  tests:  "A  yellowish- 
green,  soft  solid,  having  a  peculiar  odor,  and 
a  partly  sweet  and  partly  bitter  taste.  Very 
soluble  in  water  and  in  alcohol.  A  solution  of 
1  part  of  Purified  Oxgall  in  about  100  parts 
of  water  behaves  toward  sugar  and  sulphuric 
acid  in  the  same  manner  as  the  solution  men- 
tioned under  Fel  Bovis.  An  aqueous  solution 
of  Purified  Oxgall  should  be  clear,  and  should 
remain  transparent  upon  the  addition  of  an 
equal  volume  of  alcohol  (evidence  of  proper 
purification)."  U.  S.  "A  yellowish-green  hy- 
groscopic substance,  having  a  taste  partly  sweet 
and  partly  bitter,  soluble  in  water  and  in 
alcohol  (90  per  cent.).  A  solution  in  twenty 
or  thirty  times  its  weight  of  water,  when 
treated,  first  with  a  drop  of  freshly  made  syrup 
consisting  of  one  part  of  Refined  Sugar  and 
four  of  water,  and  then  with  sulphuric  acid 
cautiously  added  until  the  precipitate  at  first 
formed  is  redissolved,  gradually  acquires  a 
cherry-red  color,  which  changes  in  succession 
to  carmine,  purple,  and  violet.  Its  aqueous 
solution  gives  no  precipitate  on  the  addition 
of  alcohol  (90  per  cent.)  (absence  of  unpurified 
ox  bile)."   Br. 

Refined  oxgall,  much  used  by  painters,  is  pre- 
pared, according  to  Gray,  in  the  following  man- 
ner. Take  of  "  fresh  oxgall,  one  pint ;  boil, 
skim,  and  add  one  ounce  of  alum,  and  keep 
it  on  the  fire  for  some  time;  to  another  pint, 
add  one  ounce  of  common  salt  in  the  same  man- 
ner; keep  them  bottled  up  for  three  months; 
then  decant  off  the  clear;  mix  them  in  an  equal 
proportion;  a  thick  yellow  coagulum  is  imme- 
diately formed,  leaving  the  refined  gall  clear 
and  colorless." 

Uses. — Bile  was  formerly  highly  valued  as 
a  remedy  in  numerous  complaints,  and  was 
considered  peculiarly  applicable  to  cases  at- 
tended with  deficient  biliary  secretion.  Its  use 
has,  however,  passed  out  of  vogue,  probably 
with  insufficient  reason,  as  it  has  been  proven 
that  the  bile  salts  are  the  most  powerful  stimu- 
lants to  the  secretoiy  activity  of  the  liver  known. 
We  have  employed  it  in  large  doses  in  catarrhal 
jaundice  with  apparently  excellent  results. 
Also,  at  our  suggestion  it  has  been  used  as  a 
local  application  to  sinuses  and  foul  sores  in 
horses,  with  favorable  reports ;  recent  researches 
show  that  the  bile  of  venomous  snakes,  and 


probably  to  a  less  extent  the  bile  of  other 
animals,  is  antidotal  to  snake  venom.  (See 
Snake  Venom,  Part  II. ) 

Dose,  five  to  twenty  grains  (0.32  to  1.30  Gm.). 

FERRI  ARSENAS.  Br. 

IRON  ARSENATE  [Arseniate  of  Iron,  Br.  1885] 
( fer'rl    iir'se-nas ) 

"Ferrous  arsenate,  Fe3(As04)2,6H20,  with 
ferric  arsenate  and  some  iron  oxide."    Br. 

Ferrum  Arsenicum ;  Ferrous  Arsenate ;  Arseniate 
Ferreux,  Fr.  Cod.;  Arseniate  de  Fer,  Fr. ;  Arsensaures 
Eisen,  Arsensaures  Eisenoxydul,  O. ;  Arseniato  fer- 
roso-ferrico,  It. ;  Arseniato  de  hierro,  Sp. 

"  Ferrous  Sulphate,  20|  ounces  (Imperial)  or 
415  grammes;  Sodium  Arsenate,  dried,  26i 
ounces  (Imp.)  or  530  grammes;  Sodium  Bicar- 
bonate, 4£  ounces  (Imp.)  or  90  grammes;  Dis- 
tilled Water,  boiling,  a  sufficient  quantity.  Dis- 
solve the  Sodium  Arsenate  in  about  five  pints 
(Imp.  meas.)  or  two  litres,  and  the  Ferrous 
Sulphate  in  about  six  pints  (Imp.  meas.)  or 
two  thousand  four  hundred  cubic  centimetres 
of  the  Distilled  Water;  mix  the  solutions;  add 
the  Sodium  Bicarbonate  dissolved  in  a  little  cold 
Distilled  Water;  stir  thoroughly;  collect  the 
resulting  precipitate  on  a  calico  filter;  wash 
until  free  from  sulphates;  squeeze  the  washed 
precipitate  between  folds  of  strong  linen  in  a 
screw-press;  dry  it  on  porous  bricks  in  a  warm 
air-chamber,  the  temperature  of  which  does  not 
exceed  100°  F.  (37.8°  C.)."   Br. 

This  is  an  official  salt  of  the  British  Pharma- 
copoeia. The  washed  precipitate  described 
in  the  process  is  ferrous  arsenate  (Fe3AsaOs). 
A  portion  of  ferrous  arsenate  remains  dis- 
solved in  the  solution.  This  is  precipitated 
by  the  sodium  bicarbonate,  which  also  neutral- 
izes the  sulphuric  acid  liberated  during  the 
reaction,  and  carbon  dioxide  is  evolved,  thus: 

3FeSO*.7H20  +  2NaaHAs04  + 

2NaHC03  = 

Fe3(As04)2.6HaO  -f-  3NaaS04  + 

17H20  +  2COa 

Ferrous  arsenate  is  white  when  first  formed, 
but  quickly  turns  green  on  exposure  to  the  air 
during  the  process  of  washing  and  drying,  and 
finally  becomes  a  ferroso-ferrie  arsenate  of  the 
probable  composition  3Fe(FeO)  As04.16HaO. 
It  is  an  amorphous  powder,  without  odor  or 
taste,  insoluble  in  water,  but  readily  dissolved 
by  hydrochloric  acid.  The  British  Pharmaco- 
poeia gives  the  following  characters  of  the  salt : 
"A  tasteless  amorphous  powder  of  a  greenish 
color,  insoluble  in  water,  but  readily  dissolved 
by  hydrochloric  acid.  It  affords  the  reactions 
characteristic  of  ferrous  and  ferric  salts  and  of 
arsenates.  Each  gramme  dissolved  in  an  ex- 
cess of  sulphuric  acid  diluted  with  water  should 
not  cease  to  give  a  blue  precipitate  with  solu- 
tion of  potassium  ferricyanide  until  at  least 
6.7  cubic  centimetres  of  the  volumetric  solution 
of  potassium  bichromate  have  been  added,  cor- 
responding to  nearly  12£  per  cent,  of  hydrous, 
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or  10  per  cent,  of  anhydrous,  ferrous  arsenate. 
It  should  yield  no  characteristic  reaction  with 
the  tests  for  sulphates."  The  quantitative  test 
proves  that  there  is  a  due  proportion  of  fer- 
rous oxide  present;  for  the  potassium  dichro- 
mate  oxidizes  the  ferrous  oxide,  and  until  this 
is  wholly  converted  into  ferric  oxide  a  blue 
precipitate  continues  to  be  produced,  ceasing, 
however,  when  the  conversion  is  complete. 
Thomas  S.  Barrie  (C.  D.,  1900,  484)  found  that 
iron  arsenate  is  of  variable  composition  and 
that  the  percentage  of  ferrous  oxide  affords  no 
reliable  indication  of  the  amount  of  arsenic 
anhydride  in  the  dried  iron  arsenate.  For 
Nicholl's  method  of  estimating  the  quantity  of 
arsenic  in  iron  arsenate  see  T.  B.  P.,  1903, 
572,  577. 

Uses. — Ferrous  arsenate  is  said  to  unite  the 
virtues  of  the  two  metals  which  enter  into  its 
composition,  but  the  quantity  of  iron  in  any 
permissible  dose  is  so  small  as  to  be  nearly  or 
quite  insignificant,  and  the  activity  of  the  medi- 
cine is  in  fact  due  to  the  arsenic  alone.  The 
complaints  in  which  it  has  been  found  efficient 
are  those  in  which  arsenic  in  other  forms  has 
proved  to  be  a  most  valuable  remedy,  and, 
judging  from  our  own  observation,  there  is 
no  one  of  them  in  which  the  common  solution 
of  potassium  arsenite  will  not  produce  all  the 
effects  that  can  be  obtained  from  the  arsenical 
preparations,  with  wliich  this  ought  undoubt- 
edly to  be  ranked  rather  than  with  the  chalyb- 
eates.  Should  the  coexistence  of  an  anaemic 
state  of  the  system  with  any  disease  requiring 
the  use  of  arsenic  indicate  the  joint  use  of 
iron,  it  would  be  unsafe  to  depend  on  ferrous 
arsenate  alone.  This  remedy  is  peculiarly  use- 
ful in  chronic  affections  of  the  skin,  especially 
those  of  a  scaly  character,  as  lepra,  psoriasis, 
and  the  advanced  stage  of  eczema  and  impetigo. 
It  is  useful  also  in  lupus,  and,  mixed  with 
twelve  times  its  weight  of  simple  cerate,  may 
be  employed  externally  in  cancerous  ulcers, 
though  much  caution  is  requisite. 

Dose,  from  one-tenth  to  one-eighth  of  a  grain 
(0.006  to  0.008  Gm.),  of  which  about  one- 
half  is  feiTous  oxide. 

FERRI  CARBONAS  SACCHARATUS. 
U.  S.,  Br. 

SACCHARATED  FERROUS  CARBONATE 

(fgr'rl   ciir'bo-nas    sac-ch$-ra'tils) 

"  Saccharated  Ferrous  Carbonate  should  con- 
tain not  less  than  15  percent,  of  Ferrous  Car- 
bonate [FeC03  =  115.05],  and  should  be  kept 
in  small,  well-stoppered  bottles."  U.  S.  "  Fer- 
rous oxycarbonate,  xFeC03,?/Fe(0H)2,  more  or 
less  oxidized,  mixed  with  sugar;  the  ferrous 
salt,  if  reckoned  as  carbonate,  FeC03,  forming 
about  one-third  of  the  mixture."   Br. 

Saccharated  Iron  Carbonate ;  Saccharated  Car- 
bonate of  Iron ;  Carbonas  Ferrosus  Saccharatus ; 
Saccharure  de  Carbonate  Ferreux,  Fr. ;  Ferrum  Car- 
bonieum  Saccharatum,  P.  O. ;  Zuckerhaltlges  Kohlen- 
sauree  Elsen,  Zuckerhaltiges  Ferrocarb»nat,  O. 


* "  Ferrous  Sulphate,  fifty  grammes  [or  1 
ounce  av.,  334  grains] ;  Sodium  Bicarbonate, 
thirty-five  grammes  [or  1  ounce  av.,  103 
grains] ;  Sugar,  in  tine  powder,  Distilled  Water, 
each,  a  sufficient  quantity,  to  make  one  hundred 
grammes  [or  3  ounces  av.,  231  grains].  Dis- 
solve the  Ferrous  Sulphate  in  two  hundred  cubic 
centimeters  [or  6  fluidounces,  366  minims]  of 
hot  Distilled  Water,  and  the  Sodium  Bicar- 
bonate in  five  hundred  cubic  centimeters  [or 
about  17  fluidounces]  of  Distilled  Water  at  a 
temperature  not  exceeding  50°  C.  (122°  F.), 
and  filter  the  solutions  separately.  To  the  solu- 
tion of  Sodium  Bicarbonate  contained  in  a  flask 
having  a  capacity  of  about  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6$  fluidrachms] 
add,  gradually,  the  solution  of  Ferrous  Sul- 
phate, and  mix  thoroughly  by  rotating  the  flask. 
Fill  the  flask  with  boiling  Distilled  Water,  cork 
it  loosely,  and  set  the  mixture  aside.  When 
the  precipitate  has  subsided,  draw  off  the  clear, 
supernatant  liquid  by  means  of  a  siphon,  and 
then  fill  the  flask  again  with  hot  Distilled  Water, 
and  shake  it.  Again  draw  off  the  clear  liquid, 
and  repeat  the  washing  with  hot  Distilled  Water 
in  the  same  manner  until  the  decanted  liquid 
gives  merely  a  slight  cloudiness  with  barium 
chloride  T.S.  Finally  drain  the  precipitate 
thoroughly  on  a  muslin  strainer,  transfer  it  to 
a  porcelain  dish  containing  eighty  grammes  [or 
2  ounces  av.,  360  grains]  of  Sugar,  and  mix 
it  intimately.  Evaporate  (lie  mixture  to  dry- 
ness, by  means  of  a  water-bath,  reduce  it  to 
powder,  and  mix  intimately  with  it,  if  neces- 
sary, enough  well-dried  Sugar  to  make  the  final 
product  weigh  one  hundred  grammes  [or  3 
ounces  av.,  231  grains]."    U.  S. 

"Ferrous  Sulphate,  2  ounces  (Imperial)  or 
40  grammes;  Ammonium  Carbonate,  1\  ounces 
(Imp.)  or  25  grammes;  Distilled  Water,  boil- 
ing, 2  gallons  (Imp.  meas.)  or  6400  cubic  centi- 
metres; Refined  Sugar,  1  ounce  (Imp.)  or  20 
grammes.  Dissolve  the  Ferrous  Sulphate  and 
the  Ammonium  Carbonate  each  in  one-quarter 
of  the  Distilled  Water;  add  the  former  to  the 
latter  with  brisk  stirring,  in  a  deep  cylindrical 
vessel ;  cover  this  so  as  to  protect  it  as  much 
as  possible  from  the  air;  set  the  mixture  aside 
for  twenty-four  hours;  separate  the  supernatant 
liquid  from  the  precipitate  by  means  of  a 
siphon ;  pour  on  the  remainder  of  the  Distilled 
Water;  stir  well;  after  subsidence  remove  the 
clear  liquid;  collect  the  precipitate  on  a  calico 
filter;  subject  it  to  expression;  triturate  it  with 
the  Refined  Sugar  in  a  porcelain  mortar;  dry 
the  mixture  at  a  temperature  not  exceeding 
212°  F.  (100°  C.)."   Br. 

This  was  introduced  into  the  U.  S.  P.  in  1880; 
the  process  is  identical  with  that  of  the  former 
German  Pharmacopeia.  When  solutions  of 
ferrous  sulphate  and  sodium  carbonate  are 
mixed  together,  there  are  formed,  by  double 
decomposition,  sodium  sulphate  which  remains 
in  solution,  and  ferrous  carbonate  which  falls 
as  a  pale-blue  precipitate.  This  precipitate  be- 
gins immediately  to  alter  in  nature  by  the  ab- 
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sorption  of  oxygen,  and,  if  washed  and  dried 
in  the  ordinary  way,  becomes  ferric  oxide,  asso- 
ciated with  a  small  quantity  of  the  ferrous  car- 
bonate, which  has  escaped  change.  As  the 
preparations  of  iron  containing  ferrous  oxide 
are  the  most  esteemed,  the  change  which  this 
precipitate  undergoes  has  always  been  a  matter 
of  regret,  and  various  attempts  have  been 
made  to  prevent  it.  Saccharine  matter  has  been 
ascertained  to  possess  the  required  preservative 
properties,  and  in  the  preparation  under  con- 
sideration it  is  used  to  prevent  the  ferrous  car- 
bonate as  first  precipitated  from  passing  into 
the  ferric  hydroxide. 

Becker,  a  German  physician,  was  the  first  to 
suggest  the  use  of  saccharine  matter  as  a  means 
of  protection  against  the  absorption  of  oxygen, 
and  the  idea  was  carried  out  by  Klauer,  a  Ger- 
man chemist,  who  first  made  the  saccharated 
ferrous  carbonate.  The  use  of  boiling  distilled 
water  in  the  process  is  to  avoid  the  action  of  the 
air  contained  in  unboiled  water.  The  washed 
precipitate  is  pressed  so  as  to  free  it  from 
water  as  far  as  possible,  and  then  incor- 
porated with  the  sugar  in  fine  powder.  The 
mode  of  treating  the  precipitate  unnecessarily 
exposes  it  to  the  action  of  the  air,  and  the  late 
London  method  of  incorporating  it  with  the 
sugar  immediately  after  washing  was  on  this 
account  preferable.  The  final  drying  tem- 
perature should  not  exceed  54.5°  C.  (130° 
T.).i  (See  A.  Pharm.,  Jan.  1878;  N.  R.,  1878, 
1881.) 

Properties. — "A  greenish-brown  powder, 
gradually  becoming  oxidized  by  contact  with 
air,  without  odor,  and  having  at  first  a  sweetish, 
afterwards  a  slightly  ferruginous  taste.  Only 
partially  soluble  in  water,  but  completely  solu- 
ble upon  the  addition  of  hydrochloric  acid, 
with  copious  evolution  of  carbon  dioxide,  form- 
ing a  clear,  greenish-yellow  liquid.  If  1  Gm. 
of  Saccharated  Ferrous  Carbonate  be  dissolved 
in  5  Cc.  of  hydrochloric  acid,  and  the  solution 
diluted  with  water  until  it  measures  50  Cc, 
portions  of  this  solution  will  yield  a  blue  pre- 
cipitate with  both  potassium  ferrocyanide  T.S. 
and  potassium  ferricyanide  T.S.,  but  should  not 


1  Saccharated  Ferric  Oxide.  Saccharum  Ferru- 
gineum. — This  Is  a  combination  of  sugar  and  ferric 
oxide.  It  is  soluble  and  of  a  pure  sweet  taste. 
According  to  the  method  of  Siebert,  to  prepare  it 
dissolve  two  parts  of  iron  in  twenty-four  parts  of 
nitric  acid,  sp.  gr.  1.2 ;  evaporate  the  filtrate  to 
fifteen  parts  ;  when  quite  cool,  dissolve  twelve  parts 
of  sugar  in  the  filtrate,  and  add  an  excess  of  a  solu- 
tion of  twelve  parts  of  sugar  in  twelve  parts  of 
20  per  cent,  ammonia  water.  After  setting  aside  for 
twenty-four  hours,  precipitate  this  with  four  or  five 
times  its  volume  of  strong  alcohol  ;  collect  the  pre- 
cipitate, partially  dry  with  bibulous  paper,  intimately 
mix  the  moist  mass  with  its  own  weight  of  powdered 
sugar,  and  dry  by  a  moderate  heat.  It  is  a  good 
antidote  for  arsenic.  (A.  J.  P.,  xl.  324.  326.  See  also 
Neues  Repertor.  fiir  Pharm.,  xviii.  36.)  Keutmann 
(Int.  Pharm.  Gen.  Anz.,  1893,  214)  dissolves  ferrous 
sulphate  in  water,  precipitates  the  solution  (placed 
in  a  bottle)  with  ammonia  water,  fills  the  bottle 
with  water,  decants,  washing  the  precipitate  re- 
peatedly with  hot  water :  the  precipitate  is  placed 
in  a  porcelain  dish  containing  pulverized  sugar 
warmed,  a  small  quantity  of  alkali  added,  and  hydro- 
gen peroxide  added  to  complete  the  oxidation ;  the 
mixture  is  then  dried. 


give  more  than  a  slight  cloudiness  with  barium 
chloride  T.S.  (absence  of  sulphate).  If  1.15 
Gm.  of  Saccharated  Ferrous  Carbonate  be  dis- 
solved in  10  Cc.  of  diluted  sulphuric  acid,  and 
the  solution  diluted  with  water  to  about  100  Cc, 
it  should  require  not  less  than  15  Cc.  of  tenth- 
normal potassium  permanganate  V.S.  to  impart 
a  permanent  pink  tint  to  the  liquid,  correspond- 
ing to  not  less  than  15  percent,  of  ferrous  car- 
bonate."  U.  S. 

Saccharated  ferrous  carbonate  is  frequently 
seen  in  small  coherent  lumps,  usually  of  a 
grayish-brown  color,  permanent  in  the  air,  hav- 
ing a  sweet,  styptic  taste,  and  wholly  and 
readily  soluble  in  warm  hydrochloric  acid, 
diluted  with  half  its  volume  of  water,  with 
effervescence.  According  to  the  last  revision 
of  the  British  Pharmacopoeia,  it  is  described 
as  being  in  "small  coherent  lumps  or  pow- 
der, of  a  brownish-gray  color  with  a  sweet, 
feebly  chalybeate  taste.  It  dissolves  with  effer- 
vescence in  warm  hydrochloric  acid  diluted  with 
half  its  volume  of  water.  Each  gramme,  dis- 
solved in  excess  of  warm  Concentrated  Phos- 
phoric Acid  and  diluted  with  water,  should  not 
cease  to  give  a  blue  precipitate  with  solution 
of  potassium  ferricyanide  until  at  least  29  cubic 
centimetres  of  the  volumetric  solution  of  potas- 
sium bichromate  have  been  added.  It  should 
yield  only  the  slightest  characteristic  reactions 
with  the  tests  for  sulphates."  The  presence  of 
ferric  oxide  is  a  defect,  which  is  avoided  in 
Vallet's  ferruginous  mass. 

Its  solution  in  diluted  hydrochloric  acid  is  but 
slightly  affected  by  potassium  ferrocyanide, 
showing  the  presence  of  the  ferric  salt  in  only 
small  proportion,  but  yields  a  copious  blue  pre- 
cipitate with  the  ferricyanide,  proving  the 
abundance  of  the  ferrous  compound.  The  same 
solution  should  give  but  a  very  slight  pre- 
cipitate with  barium  chloride,  evincing  that  very 
little  either  of  ferrous  or  of  sodium  sulphate 
has  escaped  the  washing  process.  The  quan- 
titative tests  determine  the  quantity  of  ferrous 
salt  present,  requiring  in  the  British  test  the 
stated  amount  of  the  potassium  bichromate  to 
convert  it  into  the  feme  chloride,  and  of  potas- 
sium permanganate  in  the  test  of  the  U.  S. 
Pharmacopoeia. 

Uses. — This  preparation  is  an  excellent  cha- 
lybeate, possessing  the  advantages  of  having 
nearly  all  the  iron  in  it  in  the  ferrous  state, 
and  of  being  readily  soluble  in  acids.  Origi- 
nally introduced  into  the  official  list  by  the 
Edinburgh  College,  it  appeared  for  the  first 
time  in  the  Dublin  and  London  Pharmacopoeias 
of  1850  and  1851.  It  is  undoubtedly  more 
active  than  the  feme  subcarbonate,  and  must 
be  used  in  a  smaller  dose.  It  is,  however,  in- 
ferior to  Vallet's  ferruginous  mass,  in  the 
preparation  of  which  the  anti-oxidizing  influ- 
ence of  saccharine  matter  is  much  more  fully 
applied. 

Dose,  of  the  saccharated  ferrous  carbonate, 
from  five  to  thirty  grains  (0.32  to  2.0  Gm.), 
given  in  the  form  of  pill. 
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FERRI  CHLORIDUM.  U.  S. 

FERRIC  CHLORIDE  [Iron  Perchloride] 

( fer'rl   ehlo'ri-duin ) 

"  Ferric  Chloride  should  contain  not  less  than 
22  percent,  of  metallic  iron  in  the  form  of 
chloride."    U.  8. 

Sesquichloride  (Perchloride)  of  Iron,  Chloride  of 
Iron ;  Ferrum  Muriaticum  Oxydatum,  Chloridum  vel 
Chloruretum  Kerricum,  Ferri  Perchloridum  ;  Chlorure 
ferrique,  Fr.  Cod. ;  Perchlorure  de  Fer,  Fr. ;  Ferrum 
Sesquichloratum,  P.  G.;  Kisenchlorid,  O. ;  Cloruro 
ferrlco,    Sp. 

*  "  Solution  of  Ferric  Chloride,  one  hundred 
grammes  [or  3  ounces  av.,  231  grains],  to  make 
forty  grammes  [or  1  ounce  av.,  180  grains]. 
Evaporate  the  Solution  of  Ferric  Chloride  ou 
a  water-bath  until  it  weighs  forty  grammes  [or 
1  ounce  av.,  180  grains]  ;  then  set  it  aside  in  a 
glass-covered  vessel,  until  it  forms  a  crystal- 
line mass.  Lastly,  break  the  salt  into  pieces, 
and  keep  it  in  glass-stoppered  bottles,  pro- 
tected from  light."    U.  S. 

The  U.  S.  P.  (8th  Rev.)  does  not  give  a 
process  for  making  this  salt  directly  from 
metallic  iron,  but  simply  evaporates  the  official 
solution  of  feme  chloride.  The  former  lT.  S.  P. 
directed  a  process  which  had  been  adopted  with 
but  little  alteration  from  that  of  Wittstein. 
(Prac.  Pharm.  Ch<m.,  Darby's  transl.,  p.  266.) 
When  iron  is  heated  with  hydrochloric  acid, 
water  is  decomposed,  the  hydrogen  escapes  with 
effervescence,  and  the  oxygen  uniting  with  the 
iron  forms  ferrous  oxide,  which  reacts  with  the 
hydrochloric  acid  to  form  water  and  ferrous 
chloride.1  The  next  step  of  the  process  is  to 
convert  the  ferrous  chloride  into  the  ferric  salt. 
This  is  effected  by  treating  it  with  hydrochloric 
and  nitric  acids  and  heating  until  red  fumes  no 
longer  escape.  The  following  reaction  explains 
this: 

GFeCla  +  2HNC-3  +  6HC1  = 

6FeCb  +  2NO  +  4H20 
The  solution  is  then  evaporated,  and,  on  cool- 
ing, concretes  into  a  crystalline  mass.  The 
relative  proportions  of  iron  and  the  two 
acids  are  adjusted  very  nearly  to  the  pro- 
duction of  these  results.  There  are  two  crystal- 
lized chlorides,  one,  FeCta  -f-  3H2O,  which  is 
very  deliquescent,  the  other,  FeCls  +  6H2O, 
which  is  less  so,  but  which,  when  allowed  to 
stand  over  sulphuric  acid,  liquefies  and  slowly 
deposits  crystals  of  the  first  chloride,  FeCta  -f- 
3H2O,  losing  half  of  its  water  of  hydration.2 

1  The  Paris  Pharmaceutical  Society  have  adopted 
the  following  preparations  of  ferrous  chloride,  made 
•by  dissolving  iron  in  hydrochloric  acid  and  evap- 
orating the  filtered  solution   rapidly  to  dryness. 

Syrup  of  Ferrous  Chloride. — Dissolve  5  grammes 
of  dry  ferrous  chloride  in  20  grammes  of  orange- 
flower  water,  and  add  800  grammes  syrup  of  gum 
and   175  grammes  syrup  of  orange-flower. 

Pills  of  Ferrous  Chloride. — Dry  ferrous  chloride, 
powdered  marshmallow-root.  each  10  grammes,  muci- 
lage suflicient.  Make  into  100  pills,  which  are  to  be 
silvered. 

-  Surupus  Ferri  Chloridi  (Edell.  Syrup  of  Iron 
Chloride. — Take  of  Solution  of  Chloride  of  Iron 
(U.  S.  P.).  208  minims:  Potassium  Citrate,  224 
grains  :  Citric  Acid.  60  grains  ;  Water.  8  fluldounces ; 
Glycerin,  5  fluidounces ;   Syrup,  16  fluidounces.     Dis- 


The  requirement  of  the  U.  S.  P.  (8th  Rev.) 
that  ferric  chloride  should  contain  not  less  than 
22  per  cent,  of  metallic  iron,  is  low.  If  the 
solution  from  which  it  is  made  contains  not  less 
than  10  per  cent,  of  iron,  as  is  required,  the  salt 
should  theoretically  contain  not  less  than  25  per 
cent,  of  iron;  but  on  account  of  the  avidity 
with  which  it  absorbs  moisture  an  allowance 
on  this  account  is  proper. 

Properties. — It  is  in  "  orange-yellow,  crystal- 
line pieces,  odorless,  or  having  a  faint  odor  of 
hydrochloric  acid,  and  a  strongly  styptic  taste. 
Very  deliquescent  in  moist  air.  Freely  and 
completely  soluble  in  water  and  in  alcohol ;  also 
in  a  mixture  of  1  part  of  ether  and  3  parts  of 
alcohol.  At  35.5°  C.  (96°  F.)  the  salt  fuses 
to  a  reddish-brown  liquid.  When  strongly 
heated,  it  decomposes,  losing  water  and  hydro- 
chloric acid,  while  the  anhydrous  salt  suhlimes, 
leaving  a  residue  of  ferric  oxide.  The  dilute, 
aqueous  solution  of  the  salt  shows  an  acid 
reaction  with  blue  litmus  paper,  yields  a  brown- 
ish-red precipitate  with  ammonia  water,  a  blue 
precipitate  with  potassium  ferrocyanide  T.S., 
and  a  white  precipitate,  insoluble  in  nitric  acid, 
with  silver  nitrate  T.S.  If  1  Gm.  of  the  salt, 
dissolved  in  25  Cc.  of  boiling  water,  be  treated 
with  an  excess  of  ammonia  water,  the  filtrate 
should  be  colorless,  and,  after  aeidulation  with 
hydrochloric  acid.  20  Cc.  of  the  solution  should 
not  respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  Part  III).  On  adding  a  clear  crys- 
tal of  ferrous  sulphate  to  a  cooled  mixture  of 
equal  volumes  of  concentrated  sulphuric  acid 
and  an  aqueous  solution  of  the  salt  (1  in  10), 
the  crystal  should  not  become  brown  in  color, 
nor  should  a  brownish-black  color  be  developed 
around  it  within  five  minutes  (limit  of  nitric 
acid).  If  to  a  solution  of  the  salt  (1  in  50) 
;i  few  drops  of  freshly  prepared  potassium 
ferricyanide  T.S.  be  added,  a  pure  brown  color 
should  be  produced,  which  should  not  turn  at 
once  to  a  green  or  greenish-blue  (absence  of 
ferrous  salt).  If  1  Cm.  of  dry  Ferric  Chloride 
be  dissolved  in  sufficient  water  to  measure 
100  Cc,  then  55.5  Cc.  of  this  solution,  when 
measured  into  a  glass-stoppered  flask  of  the 
capacity  of  about  250  Cc,  followed  by  3  Cc. 
of  hydrochloric  acid,  and  2  Gm.  of  potassium 
iodide,  should,  after  securely  stoppering  the 
flask  and  heating  for  half  an  hour  at  40°  C. 
(104°  F.),  and  cooling,  require  not  less  than 
22    Cc.    of    tenth-normal    sodium    thiosulphate 

solve  the  potassium  citrate  and  citric  acid  in  the 
water,  add  the  iron  solution,  and  when  the  reaction 
ceases  filter  the  solution,  then  add  the  glycerin  and 
syrup.    (D.   C,   1894.   246.) 

Tasteless  Iron  Chloride  is  made  by  adding  an  alka- 
line citrate  in  solution  to  a  solution  of  iron  sesqui- 
chloride, in  such  proportion  that  there  shall  be  two 
molecules  of  the  former  to  three  molecules  of  chlo- 
rine. Usually  from  120  to  140  grains  of  citric  acid 
saturated  with  soda,  potassa,  or  ammonia  are  re- 
quired for  the  preparation  of  an  ounce  of  a  tincture 
of  corresponding  strength  to  the  official  tincture. 
The  addition  should  be  made  to  the  liquor,  and  the 
final  solution  must  not  contain  more  than  40  per 
cent,  of  alcohol.  R.  Rother  affirms  that  these  so- 
called  salts  are  mere  mixtures  of  Iron  citrate  and 
Iodide  or  chloride  of  the  alkali  used.  (A.  J.  P.,  1876, 
p.    171.) 
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V.S.  for  complete  decolorization  (each  Cc.  of 
the  tenth-normal  sodium  thiosulphate  V.S.  in- 
dicating 1  percent,  of  metallic  iron)."  U.  S. 
It  contains  a  variable  proportion  of  water  ac- 
cording to  the  crystalline  forms  it  is  made  to 
assume,  having  about  40  per  cent.,  or  six  mole- 
cules, when  in  fine  acicular  crystals,  and  only  22 
per  cent.,  or  two  and  a  half  molecules,  when  in 
the  form  of  larger  tables. 

Uses. — Ferric  chloride  is  used  almost  ex- 
clusively in  the  form  of  tincture  or  liquor,  and 
in  reference  to  its  effect  and  application  we 
refer  to  Tinctura  Ferri  Chloridi  and  Liquor 
Ferri  Chloridi.  Excepting  deliquescence,  it 
keeps  without  change.  When  used,  it  may  be 
dissolved  in  water  in  such  proportions  as  may 
be  required.  Six,  three,  two,  and  one  and  a 
half  drachms  to  a  fluidounce  of  water  have 
been  recommended,  the  stronger  solutions  being 
used  in  the  treatment  of  varices,  the  weaker 
for  injection  into  aneurisms,  and  for  applica- 
tion to  bleeding  surfaces,  etc.  J.  Z.  Lawrence 
of  England,  has  used  it  as  a  styptic  in  a  semi- 
deliquesced  state  and  found  it  extremely  effi- 
cient. He  keeps  it  in  a  bottle,  in  which  it 
gradually  deliquesces,  and  while  it  is  in  this 
condition  he  applies  the  thick  liquid  portion, 
by  means  of  a  brush  of  spun  glass,  to  the 
bleeding  surface. 

FERRI  CITRAS.  U.  S. 

FERRIC  CITRATE 

(fex'ri  cl'tras) 

"  It  should  contain  Ferric  Citrate  correspond- 
ing in  amount  to  not  less  than  16  percent,  of 
metallic  iron,  and  should  be  kept  in  well-stop- 
pered bottles,  protected  from  light."    U.  S. 

Citrate  of  Iron ;  Citras  Ferricus ;  Citrate  de  Ses- 
quioxide  de  Fer,  Citrate  ferrique,  Fr. ;  Ferrum  Citrl- 
cum  Oxydatum,  P.  O. ;  Ferricitrat,  Citronensaures 
Eisenoxyd,  Eisencitrat,  O. ;  Citrato  di  ferro,  It. ; 
CItrato  ferrico,  Sp. 

No  process  is  given  in  the  U.  S.  P.  (8th 
Rev.)  for  ferric  citrate.  The  process  of  the 
U.  S.  P.  1890  and  that  for  the  solution  of 
ferric  citrate  are  appended.1 


1  "  Solution  of  Ferric  Citrate,  a  convenient  quan- 
tity. Evaporate  the  solution  on  a  water-bath,  at  a 
temperature  not  exceeding  60°  C.  (140°  F.),  to  the 
consistence  of  syrup,  and  spread  it  on  plates  of  glass, 
so  that,  when  dry,  the  salt  may  be  obtained  in  scales. 
Keep  the  product  in  well-stoppered  bottles,  protected 
from  light."  U.  8.  1890. 

Liquor  Ferri  Citratis,  C.  S.  1890.  Solution  of 
Ferric  Citrate. — "An  aqueous  solution  of  Ferric 
Citrate,  corresponding  to  about  7.5  per  cent,  of  metal- 
lic iron."  17.  8.  1890. 

"  Solution  of  Ferric  Sulphate,  one  thousand  and 
fifty  grammes  [or  37  ounces  av.,  16  grains]  ;  Citric 
Acid,  three  hundred  grammes  [or  10  ounces  av.,  255 
grains]  ;  Ammonia  Water,  eight  hundred  and  eighty 
cubic  centimeters  [or  29  fluidounces,  363  minims]  ; 
Water,  a  sufficient  quantity,  to  make  one  thousand 
grammes  [or  35  ounces  av.,  120  grains].  Mix  the 
Ammonia  Water  with  three  thousand  cubic  centi- 
meters [or  101  fluidounces.  213  minims]  of  cold 
Water,  and  the  Solution  of  Ferric  Sulphate  with 
ten  thousand  cubic  centimeters  [or  338  fluidounces. 
70  minims]  of  cold  Water.  Add  the  latter  solution 
slowly  to  the  diluted  Ammonia  Water,  with  constant 


Ferric  citrate  is  not  a  definite  chemical  salt, 
but  a  compound  containing  ferric  citrate,  to 
which  the  following  formula  has  been  assigned : 
Fe2(CeH507)2.6H20.  The  German  Pharmaco- 
poeia requires  that  it  shall  contain  the  equivalent 
of  19  to  20  per  cent,  of  metallic  iron.  This 
amount  is  undoubtedly  too  high.  The  U.  S.  P. 
(8th  Rev.)  requires  not  less  than  16  per  cent.  It 
is  important,  in  making  it,  that  an  excess  of 
citric  acid  be  avoided,  and  the  ferric  hydroxide 


stirring.  Pour  the  mixture  on  a  wet  muslin  strainer, 
and  allow  the  liquid  to  run  off  and  the  precipitate 
to  drain.  Then  remove  the  moist  mass  from  the 
strainer,  mix  it  well  with  six  thousand  cubic  centi- 
meters [or  202  fluidounces,  426  minims]  of  cold 
Water,  again  pour  it  on  the  strainer,  and  let  it  drain. 
Kepeat  this  washing  with  several  successive  por- 
tions of  cold  Water  in  the  same  manner,  until  the 
washings  cease  to  produce  more  than  a  slight  cloudi- 
ness with  barium  chloride  test-solution.  Then  allow 
the  precipitate  to  drain  completely,  transfer  it  to  a 
porcelain  capsule,  add  the  Citric  Acid,  and  heat  the 
mixture,  on  a  water-bath,  to  60°  C.  (140°  F.),  stir- 
ring constantly,  until  the  precipitate  is  dissolved. 
Lastly,  filter  the  liquid,  and  evaporate  it,  at  the 
above-mentioned  temperature,  until  it  weighs  one 
thousand  grammes  [or  35  ounces  av.,  120  grains]." 
U.  8.   1890. 

In  this  process,  the  ferric  hydroxide  is  first  ob- 
tained by  treating  solution  of  ferric  sulphate  with 
ammonia,  and  is  then  combined,  by  the  aid  of  heat, 
with  the  citric  acid,  thus  forming  a  solution  of  ferric 
citrate.  It  might  appear,  from  the  phraseology  of 
the  process,  that  in  the  direction  to  add  the  citric 
acid  to  the  precipitated  hydroxide,  the  addition  of 
water  to  hold  the  resulting  citrate  in  solution  had 
been  omitted  ;  but  the  precipitate,  even  after  drain- 
ing, retains  mechanically  quite  sufficient  water  for 
the  purpose,  so  much,  indeed,  that  evaporation  Is 
necessary  at  the  end  of  the  process  to  reduce  the 
bulk  to  the  required  standard.  The  temperature  is 
limited  to  60°  C.  (140°  F.),  because,  though  a 
moderate  heat  promotes  the  solution,  a  high  degree 
of  it  diminishes  the  solubility  of  the  oxide,  and  thus 
interferes  with  the  process. 

The  solution  is  "  a  dark  brown  liquid,  odorless, 
and  possessing  a  slightly  ferruginous  taste.  Specific 
gravity,  about  1.250  at  15°  C.  (59°  F.).  Upon  evap- 
orating 100  Gm.  of  the  Solution,  in  a  thin  layer,  on 
plates  of  glass,  about  42.5  to  43  Gm.  of  garnet-red 
scales  will  be  obtained.  The  Solution  has  an  acid 
reaction  upon  litmus  paper,  and  Is  not  precipitated, 
but  rendered  darker  in  color,  by  ammonia  water. 
With  potassium  ferrocyanide  test-solution  it  affords 
a  bluish-green  color  or  precipitate,  which  is  increased 
and  rendered  dark  blue  by  the  subsequent  addition 
of  hydrochloric  acid.  On  heating  the  Solution  with 
potassium  or  sodium  hydrate  test-solution,  it  will 
yield  a  brown  precipitate,  without  evolving  vapor  of 
ammonia.  If  a  portion  of  the  Solution,  diluted  with 
4  volumes  of  water,  be  deprived  of  its  iron  by  boiling 
it  with  an  excess  of  potassium  or  sodium  hydrate 
test-solution,  and  the  filtrate  slightly  acidulated  with 
acetic  acid,  a  portion  of  this  liquid,  when  allowed 
to  stand  for  some  time,  should  not  give  a  white, 
crystalline  precipitate  (absence  of  tartrate).  If  to 
another  portion  of  the  acidulated  and  cooled  filtrate 
a  little  calcium  chloride  test-solution  be  added,  and 
the  liquid  heated  to  boiling,  it  should  gradually  de- 
posit a  white,  crystalline  precipitate.  If  1.12 
(1  1176)  Gm.  of  the  Solution  be  introduced  into  a 
glass-stoppered  bottle  (having  a  capacity  of  about 
100  Cc),  together  with  15  Cc.  of  water  and  2  Cc. 
of  hydrochloric  acid,  and,  after  the  addition  of 
1  Gm.  of  potassium  iodide,  the  mixture  be  kept  for 
half  an  hour  at  a  temperature  of  40°  C.  (104  F.), 
then  cooled,  and  mixed  with  a  few  drops  of  starch 
test-solution  it  should  require  about  15  Cc.  of  sodium 
hyposulphite  decinormal  volumetric  solution  to  dis- 
charge the  blue  or  greenish  color  of  the  liquid  (each 
Cc  of  the  volumetric  solution  Indicating  0.5  per 
cent,  of  metallic  iron)."  U.  8.  1890.  It  keeps  for 
a  long  time  without  change,  and  answers  admirably 
well  for  preparing  solid  ferric  citrate  and  the 
chalybeate  salts  containing  It.  and  for  Introducing 
It  into  extemporaneous  mixtures.  Each  fluidounce 
of  it  contains  about  half  a  troyounce  of  ferric  citrate. 
It  may  be  given  as  a  ferruginous  tonic.  In  the  dose 
of  ten  minims  (0.6  Cc),  equivalent  to  five  grains 
(0.32  Gm.)  of  the  salt,  several  times  a  day. 
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be  thoroughly  washed  to  free  it  from  sulphates, 
otherwise  brilliant  scales  will  not  be  formed. 
(See  process  in  footnote.) 

Properties. — Ferric  citrate  is  in  "  thin,  trans- 
parent, garnet-red  scales,  without  odor,  and 
having  a  slightly  ferruginous  taste.  Slowly  but 
completely  soluble  in  water  at  25°  C.  (77°  F.), 
and  readily  soluble  in  hot  water,  but  diminish- 
ing in  solubility  with  age;  insoluble  in  alcohol. 
When  strongly  heated,  the  salt  chars,  and  finally 
leaves  a  residue  of  ferric  oxide,  which,  when 
moistened  with  hot  water,  should  not  show  an 
alkaline  reaction  upon  red  litmus  paper  (ab- 
sence of  citrates  or  tartrates  of  the  alkali 
metals).  An  aqueous  solution  of  the  salt  shows 
an  acid  reaction  with  blue  litmus  paper,  and 
is  not  precipitated,  but  rendered  darker  in  color, 
by  ammonia  water.  With  potassium  ferro- 
cyanide  T.S.  the  aqueous  solution  yields  a 
bluish-green  color  or  precipitate,  which  is  in- 
creased and  rendered  dark  blue  by  the  subse- 
quent addition  of  hydrochloric  acid  (difference 
from  iron  and  ammonium  citrate).  If  Ferric 
Citrate  be  heated  with  potassium  hydroxide 
T.S.,  it  yields  a  brownish-red  precipitate,  with- 
out evolving  ammonia.  If  an  aqueous  solution 
of  the  salt  (1  in  10)  be  deprived  of  its  iron  by 
boiling  with  an  excess  of  potassium  hydroxide 
T.S.,  and  the  nitrate  be  slightly  acidulated  with 
acetic  acid,  a  portion  of  the  cooled  liquid,  when 
mixed  with  a  little  calcium  chloride  T.S.,  and 
again  heated  to  boiling,  will  gradually  afford 
a  white  crystalline  precipitate.  Another  por- 
tion of  the  acidulated  and  cooled  liquid,  when 
allowed  to  stand  for  twenty-four  hours,  should 
not  deposit  a  white  crystalline  precipitate  (ab- 
sence of  tartrate).  If  0.555  Gm.  of  Ferric  Cit- 
rate be  dissolved  in  15  Cc.  of  water  and  2  Cc.  of 
hydrochloric  acid,  in  a  glass-stoppered  flask 
having  a  capacity  of  about  100  Cc,  with  the 
aid  of  a  gentle  heat,  and  if,  after  the  addition 
of  1  Gm.  of  potassium  iodide,  and  securely 
closing  the  flask,  the  mixture  be  kept  for  half 
an  hour  at  40°  C.  (104°  F.),  and  then  cooled, 
it  should  require  not  less  than  16  Cc.  of  tenth- 
normal sodium  thiosulphate  V.S.  to  discharge 
the  color  of  the  liquid,  starch  T.S.  being  used 
as  indicator  (each  Cc.  of  the  tenth-normal  so- 
dium thiosulphate  V.S.  indicating  1  percent,  of 
metallic  iron)."    U.  S. 

Uses. — Ferric  citrate  was  introduced  to  the 
notice  of  the  profession,  in  1831,  by  Beral  of 
Paris.  It  is  a  pleasant  chalybeate,  and  is  best 
given  in  solution. 

Dose,  of  the  salt,  from  three  to  ten  grains 
(0.2  to  0.65  Gm.). 

FERRI  ET  AMMONII  CITRAS. 
U.  S.,  Br. 

IRON  AND  AMMONIUM  CITRATE  [Ammonio-Ferric 
Citrate,  Soluble  Ferric  Citrate] 

(fer'rl  et  jm-mo'ni-i  ci'triis) 

u  It  should  contain  Iron  and  Ammonium 
Citrate   corresponding  in   amount   to   not   less 


than  16  percent,  of  metallic  iron,  and  should  be 
kept  in  well-stoppered  bottles,  protected  from 
light."    U.  S. 

Citrate  of  Iron  and  Ammonia  ;  Ferri  et  Ammonia? 
Citras,  Br.  1867 ;  Ferrum  Citricum  Ammoniatuni, 
tern  Ammonio-Citras,  Ferro- Ammonium  Citricum; 
Ammonio-Citrate  of  Iron,  Soluble  Citrate  of  Iron; 
Citrate  de  Fer  et  d'Ammoniaque  (de  Fer  ammonia- 
cai),  tr.  Cod.;  Citrate  Ferrique  Ammoniacal,  Fr. ;  Cit- 
ronensaures  Eisenoxyd-Ammonium  (Ammoniak),  Fer- 
nammoniumcitrat,  O.;  Citrato  ferrico-ammonico,  Sp. 

The  U.  S.  P.  1890  process  was  as  follows: 
"  Solution  of  Ferric  Citrate,  one  hundred  cubic 
centimeters  [or  3  fluidounces,  183  minims] ; 
Ammonia  Water,  forty  cubic  centimeters  [or 
1  fluidounce,  169  minims].  Mix  the  solution  of 
Ferric  Citrate  with  the  Ammonia  Water,  evap- 
orate the  mixture,  by  means  of  a  water-bath,  at 
a  temperature  not  exceeding  60°  C.  (140°  F.), 
to  the  consistence  of  syrup,  and  spread  it  on 
plates  of  glass,  so  that,  when  dry,  the  salt  may 
be  obtained  in  scales.  Keep  the  product  in 
well-stoppered  bottles,  protected  from  light." 
U.  S.   1890. 

"  Solution  of  Ferric  Sulphate,  10  ft.  ounces 
(Imperial  measure)  or  a  sufficient  quantity,  or 
200  cubic  centimetres  or  a  sufficient  quantity; 
Solution  of  Ammonia,  23  fl.  ounces  (Imp. 
meas.)  or  a  sufficient  quantity,  or  460  cubic 
centimetres  or  a  sufficient  quantity;  Citric  Acid, 
4  ounces  (Imp.)  or  80  grammes;  Distilled 
Water,  a  sufficient  quantity.  Prepare  ferric 
hydroxide  as  follows:  Mix  sixteen  fluid  ounces 
(Imp.  meas.)  or  three  hundred  and  twenty 
cubic  centimetres  of  the  Solution  of  Ammonia 
with  two  pints  (Imp.  meas.)  or  eight  hundred 
cubic  centimetres  of  Distilled  Water;  gradually 
add  to  this  the  Solution  of  Ferric  Sulphate, 
previously  diluted  with  two  pints  (Imp.  meas.) 
or  eight  hundred  cubic  centimetres  of  Distilled 
Water;  stir  constantly  and  briskly,  taking  care 
that  ammonia  is,  finally,  in  slight  excess  as 
indicated  by  the  odor;  set  aside  the  mixture 
for  two  hours,  stirring  it  occasionally;  pour 
it  on  a  calico  filter;  when  the  liquid  has 
drained  away,  wash  the  precipitated  ferric 
hydroxide  with  Distilled  Water  until  free  from 
sulphates. 

Dissolve  the  Citric  Acid  in  its  own  weight 
of  Distilled  Water;  warm  the  mixture  on  a 
water-bath ;  add  the  ferric  hydroxide,  previously 
well  drained;  stir  them  together  until  nearly 
the  whole  of  the  hydroxide  has  dissolved,  or 
until  the  Citric  Acid  is  saturated  with  ferric 
hydroxide  (prepared,  if  necessary,  from  more 
of  the  Solution  of  Ferric  Sulphate) ;  let  the 
solution  cool;  add  five  and  a  half  fluid  ounces 
(Imp.  meas.)  or  one  hundred  and  ten  cubic 
centimetres  of  Solution  of  Ammonia;  filter 
through  flannel,  adding  some  Distilled  Water 
if  necessary;  evaporate  to  the  consistence  of 
syrup,  the  presence  of  a  very  slight  excess  of 
ammonia  being  maintained;  dry  in  thin  layers 
on  flat  porcelain  or  glass  plates  at  a  temperature 
not  exceeding  100°  F.  (37.8°  C);  remove  the 
dry  flakes  of  Iron  and  Ammonium  Citrate."  Br. 
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In  the  U.  S.  Pharmacopoeia  1890,  the  process 
consisted  simply  in  evaporating  a  mixture  of 
solution  of  feme  citrate  and  ammonia  water. 
In  the  British,  ferric  hydroxide  is  first  precipi- 
tated from  a  solution  of  the  ferric  sulphate, 
then  digested  at  a  moderate  heat  with  a  solution 
of  citric  acid,  and  lastly  neutralized  by  am- 
monia. It  has,  however,  been  found  by  E.  R. 
Squibb  that  a  heat  above  82.1°  C.  (180°  F.) 
acts  injuriously  in  the  preparation  of  the  ferric 
citrate,  and  the  boiling  heat  directed  in  the 
British  Pharmacopoeia  of  1S64  was,  therefore, 
improper.  (A.  J.  P.,  xxvii.  297.)  This  error 
has  been  corrected  in  the  present  Br.  Pharma- 
copoeia, which  directs  that  the  salt  should  be 
dried  at  a  heat  not  above  38°  C.  (100°  F.). 
In  the  U.  S.  1890  formula  the  ferric  citrate 
was  used  already  prepared,  in  the  British  it  is 
prepared  in  the  process.  The  solution  should 
be  concentrated  to  a  syrupy  consistence  before 
being  poured  out  on  porcelain  or  glass  to 
dry,  and  it  is  important  that  the  heat  em- 
ployed in  the  concentration  should  not  exceed 
that  indicated.  Like  most  of  the  scaled 
iron  salts,  this  preparation  is  not  a  true 
chemical  compound,  the  ammonia  not  being 
in  the  proportion  to  form  a  double  salt;  it 
would  be  better  to  name  it  "  ammoniated  iron 
citrate  ** 

J.  U.  Lloyd  (N.  R.,  1879,  323)  states  that  it 
is  usually  difficult  to  adjust  accurately  the 
quantity  of  the  ammonia  in  this  process,  and 
proposes  to  use  a  definite  quantity  of  a  fixed 
salt,  like  ammonium  citrate,  instead.  His  pro- 
cess will  be  found  in  the  footnote.1  R.  Rother 
recommends  the  following  method:  Dissolve 
272  parts  of  ferric  citrate  in  three  or  four 
times  its  weight  of  water  with  heat,  add  79 
parts  of  ammonium  carbonate,  evaporate,  and 
scale  in  the  usual  manner.  (A.  J.  P.,  1887, 
p.  166.) 

Properties. — Iron  and  ammonium  citrate  is 
more  soluble  than  the  citrate.  It  is  in  "  thin, 
transparent,  garnet-red  scales,  without  odor, 
and  having  a  saline,  mildly  ferruginous  taste; 
deliquescent  in  moist  air.  Readily  and  com- 
pletely soluble  in  water,  but  insoluble  in  alcohol. 
When  strongly  heated,  the  salt  chars,  and 
finally  leaves  a  residue  of  ferric  oxide,  which, 
when  moistened  with  hot  water,  should  not 
show  an  alkaline  reaction  with  red  litmus  paper 
(absence  of  citrates  or  tartrates  of  the  alkali 


1  Prepare  a  solution  of  ammonium  citrate  from 
citric  acid  8  oz.  av.,   and  ammonia  water  q.  s. 

Add  the  ammonia  water  to  the  citric  acid  until 
in  slight  excess,  then  evaporate  the  solution  until  it 
measures  sixteen   fluidounces. 

Then  take  of  solution  of  iron  tersulphate  16  fluid- 
ounces  ;  citric  acid  4  ounces  av. ;  distilled  water  and 
ammonia  water,  each,  a  sufficient  quantity  ;  solution 
of  ammonium  citrate  5  fluidounces.  Prepare  hy- 
drated  ferric  oxide  from  the  solution  of  iron  tersul- 
phate. Having  drained  it,  place  in  an  evaporating 
dish  and  add  the  citric  acid,  warm  upon  a  steam  or 
water  bath,  and  stir  until  the  citric  acid  is  dis- 
solved, then  add  the  solution  of  ammonium  citrate 
and  stir  until  the  hydrated  oxide  is  dissolved,  filter 
and  evaporate  to  the  consistence  of  thick  syrup, 
spread  upon  glass  with  a  brush,  and  dry.  The  yield 
will  be  4234  grains. 


metals).  An  aqueous  solution  of  the  salt  is 
neutral  to  litmus  paper.  The  aqueous  solution 
is  not  precipitated,  but  rendered  darker  in 
color,  by  ammonia  water.  With  potassium 
ferrocyanide  T.S.  the  solution  does  not  afford 
a  blue  color  or  precipitate,  unless  it  be  acidu- 
lated with  hydrochloric  acid  (difference  from 
ferric  citrate) .  If  Iron  and  Ammonium  Citrate 
be  heated  with  potassium  hydroxide  T.S.,  it 
yields  a  brownish-red  precipitate,  and  ammonia 
is  evolved.  If  an  aqueous  solution  of  the  salt 
(1  in  10)  be  deprived  of  its  iron  by  boiling  with 
an  excess  of  potassium  hydroxide  T.S.,  and  the 
filtrate  be  slightly  acidulated  with  acetic  acid, 
a  portion  of  the  cooled  liquid,  when  mixed  with 
a  little  calcium  chloride  T.S.,  and  again  heated 
to  boiling,  will  gradually  deposit  a  white,  crys- 
talline precipitate.  Another  portion  of  the 
acidulated  and  cooled  liquid,  when  allowed  to 
stand  for  twenty-four  hours,  should  not  yield 
a  white,  crystalline  precipitate  (absence  of 
tartrate).  If  0.555  Gm.  of  the  salt  be  dissolved 
in  15  Cc.  of  water  and  2  Cc.  of  hydrochloric 
acid,  in  a  glass-stoppered  flask  having  a  capacity 
of  about  100  Cc,  and  if,  after  the  addition  of 
1  Gm.  of  potassium  iodide,  and  securely  closing 
the  flask,  the  mixture  be  kept  for  half  an  hour 
at  40°  C.  (104°  F.),  and  then  cooled,  it  should 
require  not  less  than  16  Cc.  of  tenth-normal 
sodium  thiosulphate  V.S.  to  discharge  the  color 
of  the  liquid,  starch  T.S.  being  used  as  an  in- 
dicator (each  Cc.  of  the  tenth-normal  sodium 
thiosulphate  V.S.  indicating  1  percent,  of  me- 
tallic iron)."  U.  S.  "When  incinerated  with 
free  access  of  air,  it  leaves  31  or  32  per  cent, 
of  ferric  oxide,  which  is  not  alkaline  to  litmus 
(absence  of  fixed  alkali).  Heated  with  solution 
of  potassium  hydroxide  it  evolves  ammonia  and 
deposits  ferric  hydroxide.  The  alkaline  solu- 
tion from  which  the  iron  has  separated  does 
not,  when  slightly  supersaturated  with  acetic 
acid,  give  any  crystalline  precipitate  (absence 
of  tartrates).  It  should  not  yield  more  than 
the  slightest  characteristic  reactions  with  the 
tests  for  sulphates."  Br.  Its  precise  chemical 
constitution  is  not  determined;  but  Mehu 
(Jahresb.,  1873,  570),  on  evaporating  a  solu- 
tion of  ferrous  citrate  in  ammonia  to  dryness, 
obtained  a  salt  of  the  formula  Fe2(NH4)2.(Ce 
H507)2-f-3H20. 

Uses. — This  salt  is  a  pleasant  chalybeate,  in 
doses  of  5  grains  (0.32  Gm.).  According  to 
Paris,  it  may  be  mixed  with  the  carbonated 
alkalies  without  decomposition,  and  given  in  a 
state  of  effervesence  with  citric  acid.  It  should 
be  prescribed  when  ferric  citrate  is  desired  in 
solution,  as  it  is  not  suited  for  administration 
in  the  form  of  pills,  owing  to  the  presence  of 
ammonia,  which  renders  it  too  soluble,  and 
causes  the  pills  to  flatten  after  they  have  been 
made,  and  frequently  to  cohere  in  one  solid 
mass.  The  official  ferric  citrate  should  always 
be  used  for  pills,  as  it  is  more  slowly  dissolved. 

Dose,  from  three  to  eight  grains  (0.2  to  0.5 
Gm.). 

Off.  Prep.— Vinum  Ferri,  U.  S.   (Br.), 


( 
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FERRI  ET  AMMONII  SULPHAS.  U.  S. 

FERRIC  AMMONIUM  SULPHATE  [Ammonio-Ferric 

Sulphate,     Ammonio-Ferric  Alum, 

Iron  Ammonium  Alum] 

(fSr'ri  et  am-mS'nl-i  sul'phas) 

FeNH4(S04)a+  12H20  =  478.69 

"  It  should  contain,  in  the  uneffloresced  con- 
dition, 99.5  percent,  of  pure  Ferric  Ammonium 
Sulphate,  and  not  less  than  11.5  percent,  of 
metallic  iron.  It  should  be  kept  in  well-stop- 
pered bottles,  protected  from  ught."   U.  S. 

Ferrum  Sulfurlcum  Oxydatum  Ammoniatum  ;  Fer- 
rum  Ammonio-Sulphuricum.  Ferri  Ammonlo-Sulphas. 
Sulphas  Ammonico-Ferricus,  Alumen  Amnioniacale 
ferricum.  Iron  Alum  ;  Sulfate  de  Fer  et  d'Ammo- 
nlaque,  Sulfate  de  Fer  (ferrique)  ammonlacal.  Ahin  de 
Fer  ammonlacal,  Fr. ;  Schwefelsaures  Eisenoxyd-Am- 
monlum,  Ammoniakallscber  Eisenalaun,  Ferriam- 
moniumsulfat,  O. 

The  present  Pharmacopoeia  does  not  give  a 
process  for  preparing  this  salt;  that  of  the  U. 
S.  P.  1870  will  be  found  below.  * 

This  is  an  ammonia  iron-alum,  in  which  the 
place  of  the  aluminum  oxide  (alumina)  is  occu- 
pied by  the  ferric  oxide.  It  is  prepared  by 
heating  the  solution  of  ferric  tersulphate  with 
ammonium  sulphate  until  the  latter  salt  is  dis- 
solved, and  then  allowing  the  solution  to  cool. 
The  two  salts  unite  to  form  iron  and  ammo- 
nium sulphate,  which,  being  insoluble  in  the 
amount  of  liquid  employed,  crystallizes  when  it 
cools.  The  process  is  based  <>n  that  of  Wm. 
Hodgson  {A.  J.  P.,  1856,  p.  305). 

Properties. — Ammonio-ferric  alum  is  in 
"pale  violet,  octahedral  crystals,  without  odor, 
and  having  an  acid,  styptic  taste;  efflorescent 
on  exposure  to  the  air.  Soluble  in  2.7  parts  of 
water  at  25°  C.  (77°  P.),  and  in  0.S  part  of 
boiling  water;  insoluble  in  alcohol.  When 
strongly  heated,  the  crystals  fuse,  lose  their 
water  of  crystallization,  expand,  and  finally 
leave  a  pale  brown  residue.  The  aqueous  solu- 
tion of  the  salt  has  a  slightly  acid  reaction  upon 
blue  litmus  paper,  and  yields  with  potassium 
ferrocyanide  T.S.  a  blue  precipitate,  and  with 
barium  chloride  T.S.  a  white  precipitate  in- 
soluble in  hydrochloric  acid.  With  potassium 
hydroxide  T.S.  Ferric  Ammonium  Sulphate 
yields  a  brownish-red  precipitate,  and  if  the 
mixture  be  heated,  ammonia  gas  is  evolved.  If 
the  iron  be  wholly  precipitated  from  a  solution 
of  the  salt  by  treating  it  with  an  excess  of  po- 
tassium hydroxide  T.S.,  the  resulting  filtrate 
when  neutralized  with  hydrochloric  acid,  and 
then  mixed  with  ammonia  water,  should  not 
yield  a  white,  gelatinous  precipitate  (absence 
of  aluminum).  The  addition  of  3  Cc.  of  nitric 
acid  to  30  Cc.  of  a  solution  of  the  salt   (1  in 


1  Ferri  et  Ammonii  Sulphas. — "  Take  of  Solution  of 
Tersulphate  of  Iron  tvoo  pints;  Sulphate  of  Am- 
monium four  troyounccs  and  a  half.  Heat  the  Solu- 
tion of  Tersulphate  of  Iron  to  the  boiling  point,  add 
the  Sulphate  of  Ammonium,  stirring  until  it  Is  dis- 
solved, and  set  the  liquid  aside  to  crystallize.  Wash 
the  crystals  quickly  with  very  cold  water,  wrap  them 
in  bibulous  paper,  and  dry  them  In  the  open  air." 
V.  8.  1870. 


20),  followed  by  a  few  drops  of  silver  nitrate 
T.S.,  should  not  produce  any  turbidity  (absence 
of  chlorides).  If  0.555  Gin.  of  the  unefflo- 
resced crystals  of  the  salt  be  dissolved  in  15  Cc. 
of  water  and  2  Cc.  of  hydrochloric  acid,  in  a 
glass-stoppered  flask  having  a  capacity  of 
about  100  Cc,  and  if,  after  the  addition  of  1 
Gm.  of  potassium  iodide,  and  securely  closing 
the  flask,  the  mixture  be  kept  for  half  an  hour 
at  40°  C.  (104°  F.),  and  then  cooled,  it  should 
require  not  less  than  11.5  Cc.  of  tenth-normal 
sodium  thiosulphate  V.S.  to  discharge  the  color 
of  the  liquid  (each  Cc.  of  the  tenth-normal 
sodium  thiosulphate  V.S.  indicating  1  percent, 
of  metallic  iron.)."  U.  S.  According  to  H. 
Rose,  the  pure  salt  is  white,  and  gives  a 
colored  solution  with  water,  in  consequence 
of  the  formation  of  a  basic  ferruginous  salt. 
This  decomposition  is  prevented  by  dissolv- 
ing it  in  diluted  sulphuric  acid,  when  the 
solution  is  colorless.  Instead  of  ammonium 
sulphate,  potassium  sulphate  may  be  employed 
with  the  solution  of  ferric  tersulphate,  in  which 
case  a  potassium  iron-alum  is  produced,  called 
potassio- ferric  alum,  which  has  all  the  proper- 
ties, physical  and  remedial,  of  the  ammonio- 
ferric  salt,  and  the  two  appear  to  have  been 
indiscriminately  used. 

Uses. — The  iron-alums  were  brought  to  the 
notice  of  the  Pharmaceutical  Society  of  London 
in  Dec.  1853,  by  Lindsley  Blyth,  as  a  new 
remedy,  prescribed  in  St.  Mary's  Hospital. 
Tyler  Smith  found  them  to  be  more  astringent 
than  common  alum,  and  devoid  of  the  stimulat- 
ing effects  of  the  other  salts  of  iron.  Ferric 
alum  is  certainly  useful  in  passive  leucorrhaeas, 
and  its  saturated  solution  has  been  strongly 
recommended  as  a  styptic. 

Dose,  from  five  to  ten  grains  (0.32  to  0.65 
Gm.),  to  be  repeated  twice  or  three  times  a  day. 

FERRI  ET  AMMONII  TARTRAS.  U.  S. 

IRON  AND  AMMONIUM  TARTRATE 
[Ammonio-Ferric  Tartrate] 

(fer'ri  et  am-m6'ni-i  tar'trfia) 

"  It  should  contain  Iron  and  Ammonium 
Tartrate  corresponding  in  amount  to  not  less 
than  13  percent,  of  metallic  iron,  and  should 
be  kept  in  well-stoppered  bottles,  protected 
from  light."    U.  S. 

Ferrum  Tartarlcum  Ammoniatum,  Ferri  Ammonlo- 
Tartras ;  Ammonio-Tartrate  of  Iron  ;  Tartrate  Fer- 
rico-ammonique,  Fr.  Cod. ;  Tartrate  de  Fer  et  d'Am- 
moniaque,  Tartrate  ferrique  ammonlacal,  Fr.;  Wein- 
saures  Elsenoxyd-Ammonlum,  O. 

No  process  is  given  in  the  U.  S.  P.  (8th 
Rev.)  for  iron  and  ammonium  tartrate.  The 
process  of  the  U.  S.  P.  1890  is  appended.1 


1  "  Solution  of  Ferric  Sulphate,  one  hundred  cubic 
centimeters  [or  3  fluldounces,  183  minims)  ;  Tar- 
taric Acid,  twenty-nine  grammes  [or  1  ounce  av.,  10 
grains]  ;  Distilled  Water,  two  hundred  cubic  centi- 
meters Tor  6  fluidounces,  366  minims]  ;  Ammonia 
Water,  Water,  each,  a  sufficient  quantity.  To  one 
hundred  and  ten  cubic  centimeters  [or  3  fluldounces, 
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Properties. — This  salt  is  in  "  thin,  transpar- 
ent scales,  varying  in  color  from  garnet-red  to 
reddish-brown,  without  odor,  and  having  a 
sweetish,  slightly  ferruginous  taste;  slightly 
deliquescent  in  the  air.  Very  soluble  in  water; 
insoluble  in  alcohol.  When  strongly  heated, 
the  salt  chars,  emits  fumes  having  the  odor  of 
burning  sugar,  and  finally  leaves  a  residue  of 
ferric  oxide,  which,  when  moistened  with  hot 
water,  should  not  show  an  alkaline  reaction 
upon  red  litmus  paper  (absence  of  citrates  or 
tartrates  of  the  alkali  metals).  An  aqueous 
solution  of  Iron  and  Ammonium  Tartrate 
should  be  neutral  to  litmus  paper,  and  is  not 
precipitated,  but  rendered  darker  in  color,  by 
ammonia  water.  With  potassium  ferrocyanide 
T.S.  the  solution  does  not  yield  a  blue  color  or 
precipitate,  unless  it  be  acidulated  with  hydro- 
chloric acid.  If  Iron  and  Ammonium  Tartrate 
be  heated  with  potassium  hydroxide  T.S.,  it 
yields  a  brownish-red  precipitate,  and  am- 
monia is  evolved.  If  an  aqueous  solution  of 
the  salt  (1  in  10)  be  deprived  of  its  iron  by 
boiling  with  an  excess  of  potassium  hydroxide 
T.S.,  the  filtrate,  when  slightly  acidulated  with 
acetic  acid,  will  gradually  deposit  a  white,  crys- 
talline precipitate.  If  0.555  Gm.  of  the  dry 
salt  be  dissolved  in  15  Cc.  of  water  and  2  Cc.  of 
hydrochloric  acid,  in  a  glass-stoppered  flask 
having  a  capacity  of  about  100  Cc,  and  if, 
after  the  addition  of  1  Gm.  of  potassium  iodide, 


345  minims]  of  Ammonia  Water,  previously  diluted 
with  two  hundred  and  fifty  cubic  centimeters  [or  8 
fluidounces,  218  minims]  of  cold  Water,  add,  with 
constant  stirring,  the  Solution  of  Ferric  Sulphate, 
previously  diluted  with  thirteen  hundred  cubic  centi- 
meters [or  43  fluidounces,  460  minims]  of  cold  Water. 
When  the  precipitate  has  subsided,  draw  off  the 
clear,  supernatant  liquid  by  means  of  a  siphon,  then 
mix  the  precipitate  intimately  with  about  fifteen 
hundred  cubic  centimeters  [or  50  fluidounces,  346 
minims]  of  cold  Water,  again  draw  off  the  clear 
liquid,  and  repeat  the  washing  with  Water  In  the 
same  manner  until  the  decanted  liquid  gives  not 
more  than  a  slight  cloudiness  with  barium  chloride 
test-solution.  Then  transfer  the  precipitate  to  a  wet 
muslin  strainer,  allow  it  to  drain,  and  express  the 
water  as  completely  as  possible.  Dissolve  one-half 
of  the  Tartaric  Acid  in  the  Distilled  Water,  neu- 
tralize the  solution  exactly  with  Ammonia  Water, 
then  add  the  other  half  of  the  Tartaric  Acid,  and 
dissolve  it  by  the  application  of  a  gentle  heat.  Now 
add  the  moist  ferric  hydrate,  in  successive  portions, 
stirring  constantly,  and  continue  the  heat,  which 
should  not  exceed  60°  C.  (140°  F.),  until  the  hydrate 
is  dissolved.  Filter  the  solution  while  hot,  evaporate 
it  in  a  porcelain  vessel,  at  or  below  the  above-men- 
tioned temperature,  to  the  consistence  of  syrup,  and 
spread  it  on  plates  of  glass,  so  that,  when  dry,  the 
salt  may  be  obtained  in  scales.  Keep  the  product 
in  well-stoppered  bottles,  protected  from  light." 
U.   8.   1890. 

This  process  does  not  differ  essentially  from  that 
of  Procter.  (A.  J.  P.,  1841.  p.  276.)  Ammonium 
tartrate  is  prepared,  which  is  converted  into  bltar- 
trate  by  the  addition  of  tartaric  acid,  and  the  excess 
of  acid  is  then  combined  with  ferric  hydroxide  freshly 
prepared  from  the  official  solution  of  ferric  sulphate. 
A  double  salt  of  ammonium  and  iron  tartrate  is  thus 
made  in  solution ;  by  filtering,  concentrating,  and 
scaling,  the  salt  is  then  obtained  ;  this,  theoretically, 
must  be  considered  as  consisting  of  one  molecule  of 
tartaric  acid  and  two  molecules  of  base,  one  con- 
sisting of  ammonia  and  the  other  of  ferric  oxide, 
2(FeO)NH4.C4H406.3HoO.  It  is  hardly  probable  that 
the  salt  has  exactly  this  chemical  composition,  as  the 
scaled  salts  cannot  be  said  to  be  definite  compounds. 
The  proportion  of  tartaric  acid  has  been  considerably 
reduced,  as  It  was  found  to  be  excessive  in  previous 
formulas,  and  it  might  be  diminished  still  further 
with  advantage. 


and  securely  closing  the  flask,  the  mixture  be 
kept  for  half  an  hour  at  40°  C.  (104°  F.),  and 
then  cooled,  it  should  require  not  less  than  13 
Cc.  of  tenth-normal  sodium  thiosulphate  V.S. 
to  discharge  the  color  of  the  liquid,  starch  T.S. 
being  used  as  indicator  (each  Cc.  of  the  tenth- 
normal sodium  thiosulphate  V.S.  indicating  1 
percent,  of  metallic  iron)."    U.  S. 

Dose,  as  a  mild  chalybeate,  from  five  to  ten 
grains  (0.32  to  0.65  Gm.). 

FERRI  ET  POTASSII  TARTRAS. 

U.  S.  (Br.) 

IRON  AND  POTASSIUM  TARTRATE 

[Potassio-Ferric  Tartrate] 

(fer'ri  et  po-tas'si-I  tar'tras) 

"  It  should  contain  Iron  and  Potassium  Tar- 
trate corresponding  in  amount  to  not  less  than 
15  percent,  of  metallic  iron,  and  should  be  kept 
in  well-stoppered  bottles,  protected  from  light." 
U.  S. 

Ferritin  Tartaratum,  Br.;  Tartarated  Iron;  Ferri 
Potasslo-Tartras,  Ferrum  Tartarizatum,  Tartras  Fer- 
rico-Potassicus,  s.  Potassico-Ferricus,  s.  Ferrico-Kali- 
cus,  Ferri-Kalium  Tartaricum ;  Tartarated  (tartar- 
ized)  Iron,  Ferro-Tartrate  of  Potassium;  Tartrate 
Ferrico-potassique,  Fr.  Cod. ;  Tartrate  de  Fer  et  de 
Potasse,  Tartare  Chalybe\  Tartre  martial,  Fr.;  Ka- 
liumferritartrat,  Weinsaures  Eisenoxyd-Kali,  Eisen- 
weinstein,  O. ;  Tartrato  ferrico-potassico,  It. ;  Tar- 
trato  ferrico-potasico,   Sp. 

No  process  is  given  in  the  U.  S.  P.  (8th Rev.) 
for  iron  and  potassium  tartrate;  that  of  the 
former  Pharmacopoeia  will  be  found  below.1 

"  Solution  of  Ferric  Sulphate,  10  fl.  ounces 
(Imperial  measure)  or  200  cubic  centimetres; 
Solution  of  Ammonia,  16  fl.  ounces  or  a  suffi- 

1  "  Solution  of  Ferric  Sulphate,  one  hundred  cubic 
centimeters  [or  3  fluidounces,  183  minims]  ;  Potas- 
sium Bitartrate,  thirty-eight  grammes  [or  1  ounce 
av.,  148  grains]  ;  Distilled  Water,  three  hundred 
cubic  centimeters  [or  10  fluidounces,  69  minims]  ; 
Ammonia  Water,  Water,  each,  a  sufficient  quantity. 
To  one  hundred  and  ten  cubic  centimeters  [or  3  fluid- 
ounces,  345  minims]  of  Ammonia  Water,  previously 
diluted  with  two  hundred  and  fifty  cubic  centimeters 
[or  8  fluidounces,  218  minims]  of  cold  Water,  add, 
under  constant  stirring,  the  Solution  of  Ferric  Sul- 
phate, previously  diluted  with  thirteen  hundred  cubic 
centimeters  [or  43  fluidounces.  460  minims]  of  cold 
Water.  When  the  precipitate  has  subsided,  draw  off 
the  clear,  supernatant  liquid  by  means  of  a  siphon, 
then  mix  the  precipitate  intimately  with  about 
fifteen  hundred  cubic  centimeters  [or  50  fluidounces, 
346  minims]  of  cold  Water,  again  draw  off  the  clear 
liquid,  and  repeat  the  washing  with  Water  in  the 
same  manner  until  the  decanted  liquid  gives  not  more 
than  a  slight  cloudiness  with  barium  chloride  test- 
solution.  Then  transfer  the  precipitate  to  a  wet 
muslin  strainer,  allow  it  to  drain,  and  express  the 
water  as  completelv  as  possible.  Mix  the  Potassium 
Bitartrate  with  the  Distilled  Water  in  a  porcelain 
vessel  heat  the  mixture,  on  a  water-bath,  to  a  tem- 
perature not  exceeding  60°  C.  (140°  F.),  and  grad- 
ually add  the  moist  ferric  hydrate,  stirring  constantly 
until  it  is  dissolved.  Filter  the  liquid  while  hot. 
and  let  the  filtrate  stand  in  a  cool,  dark  place  for 
twenty-four  hours.  Then  stir  it  well  with  a  porce- 
lain or  srlass  spatula,  so  that  the  precipitate  which 
has  formed  in  it  may  be  thoroughly  incorporated 
with  the  liquid.  Now  add.  very  cautiously,  just 
enough  Ammonia  Water  to  dissolve  the  precipitate, 
evaporate  the  solution  in  a  porcelain  vessel,  at  or 
below  the  above-mentioned  temperature,  to  the  con- 
sistence of  syrup,  and  spread  it  on  plates  of  glass, 
so  that,  when  dry.  the  salt  may  be  obtained  in 
scales.  Keep  the  product  in  well -stoppered  bottles, 
protected  from  light."  U.  S.  1890. 
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cient  quantity  (Imp.  meas.)  or  320  cubic  centi- 
metres or  a  sufficient  quantity;  Acid  Potassium 
Tartrate,  iu  powder,  3  ounces  and  146  grains 
(Imp.)  or  60.5  grammes;  Distilled  Water,  a 
sufficient  quantity.  Prepare  ferric  hydroxide 
from  ten  fluid  ounces  (Imp.  meas.)  or  two 
hundred  cubic  centimetres  of  Solution  of  Ferric 
Sulphate  as  directed  under  '  Ferri  et  Ammonii 
Citras.' 

Mix  the  ferric  hydroxide  intimately  with 
the  Acid  Potassium  Tartrate  in  a  porcelain 
dish;  let  the  mixture  stand  for  twenty-four 
hours;  heat  to  a  temperature  not  exceeding 
140°  F.  (60°  C),  add  gradually  a  pint  and  a 
half  (Imp.  meas.)  or  six  hundred  cubic  centi- 
metres of  Distilled  Water;  stir  constantly  until 
nothing  more  will  dissolve;  filter;  evaporate  at 
a  temperature  not  exceeding  140°  F.  (60°  C.) 
to  the  consistence  of  syrup;  dry  in  thin  L 
on  flat  porcelain  or  glass  plates  in  a  drying 
closet  at  a  temperature  not  exceeding  100°  F. 
(37.8°  C.) ;  remove  the  dry  flakes  of  Tartarated 
Iron."  Br. 

The  object  of  this  process  is  to  combine  the 
excess  of  acid  in  the  potassium  bilartrate  with 
ferric  hydroxide.  The  plan  of  Soubeiran  in 
the  main  is  adopted, — namely,  that  of  dissolv- 
ing the  moist  ferric  hydroxide  to  saturation  in 
a  mixture  of  the  bitartrate  and  water,  aided  by 
a  moderate  heat.  The  oxide  is  obtained  from 
the  solution  of  ferric  sulphate,  which  is  precipi- 
tated by  ammonia.  Potassium  hydroxide, 
which  was  used  in  the  former  British  pn 
is  not  a  good  precipitant,  because  the  alkali 
adheres   obstinately    to    the    precipitated    oxide, 

and  cannot   be  completely  separated  even  by 

repeated  washings.  The  oxide  should  be  grad- 
ually added  to  the  bitartrate  and  water,  heated 

to  60°  C.  (140°  F.)i  as  recommended  by  Sou- 
beiran, at  which  temperature  the  oxide  dissolves 
more  readily  and  in  larger  quantity  than  when 
a  higher  temperature  is  employed.  Besides,  in 
the  latter  case,  a  portion  of  the  ferric  oxide  is 
converted  into  ferrous  oxide.  (Omelm's  Hand- 
book, x.  315).  In  the  U.  S.  1890  process  the 
addition  of  ammonia  water  to  the  cooled  filtrate 
dissolves  the  precipitated  insoluble  ferric  tar- 
trate, and  is  in  accordance  with  the  recommen- 
dation of  J.  U.  Lloyd  (N.  R.,  1879,  p.  324),  who 
asserts  that  this  modification  renders  the  salt 
more  soluble  without  interfering  with  its  sta- 
bility. G.  H.  Chas.  Klie  suggested  this  im- 
provement in  A.  J.  P.,  1876,  p.  170.  (See  also 
N.  R.,  1878,  p.  21.)  In  both  formulas  the 
liquid  is  poured  out  on  a  plane  surface  so  as  to 
dry  in  scales.  When  duly  carried  into  effect, 
they  yield  a  product  at  all  times  identical,  and 
having  all  the  required  qualities  of  the  salt. 
W.  Lyon  (P.  /.,  1902,  530)  proposes  to  sub- 
stitute potassium  and  sodium  tartrate  for  the 
acid  potassium  tartrate  used  in  the  British 
Pharm.  process,  believing  that  the  resulting 
scaled  salt  will  retain  its  ready  solubility  for  a 
much  longer  time  than  will  the  official  prepara- 
tion; he  uses  the  following  proportions:  Solu- 
tion of  ferric  sulphate  300  Cc;   Solution   of 


ammonia  4S0  Cc.  or  a  sufficient  quantity ;  potas- 
sium and  sodium  tartrate  176  Gm.  The  official 
process  and  directions  are  otherwise  followed. 
For  Roger's  process  for  this  salt  and  the  manu- 
facture of  Boulcs  de  Mars  (balls  of  iron  and 
potassium  tartrate),  see  U.  S.  D.,  17th  ed.,  611. 

Ure  proposed  ferrous  tartrate  for  medicinal 
use.  He  made  it  by  acting  on  clean  iron  filings, 
or  bits  of  iron  wire,  with  a  solution  of  tartaric 
acid.  It  is  a  pulverulent  salt,  insoluble  in 
water,  and  possessing  a  mild  chalybeate  taste. 

Properties. — Iron  and  potassium  tartrate  is 
in  "  thin,  transparent  scales,  varying  in  color 
from  garnet-red  to  reddish-brown,  without  odor, 
and  having  a  sweetish,  ferruginous  taste; 
slightly  deliquescent  in  the  air.  Very  soluble 
in  water;  insoluble  in  alcohol.  When  strongly 
heated,  the  salt  chars,  emits  fumes  having  an 
odor  resembling  that  of  burning  sugar,  and 
finally  leaves  a  dark  brown  residue,  having  a 
strongly  alkaline  reaction,  and  effervescing  with 
acids  (distinction  from  iron  and  ammonium 
tartrate).  An  aqueous  solution  of  Iron  and 
Potassium  Tartrate  should  be  neutral  to 
litmus  paper,  and  is  not  precipitated,  but  ren- 
dered darker  in  color,  by  ammonia  water. 
With  potassium  fcrrocyanide  T.S.  the  solution 
does  not  afford  a  blue  color  or  precipitate, 
unless  it  be  acidulated  with  hydrochloric  acid. 
When  heated  with  potassium  hydroxide  T.S., 
the  salt  yields  a  brownish-red  precipitate.  If 
an  aqueous  solution  of  the  salt  (1  in  10)  be 
deprived  of  its  iron  by  boiling  with  an  excess 
of  potassium  hydroxide  T.S.,  the  filtrate,  when 
slightly  acidulated  with  acetic  acid,  will  grad- 
ually deposit  a  white,  crystalline  precipitate. 
If  0.f)f>f)  (!m.  of  the  dry  salt  be  dissolved  in 
15  Co.  of  water  and  2  Cc.  of  hydrochloric 
acid,  in  a  glass-stoppered  flask  having  a 
capacity  of  about  100  Cc,  and  if,  after  the 
addition  of  1  Gm.  of  potassium  iodide,  and 
securely  closing  tho  flask,  the  mixture  be  kept 
for  half  an  hour  at  40°  C.  (104°  F.),  and  then 
cooled,  it  should  require  not  less  than  15  Cc. 
of  tenth-normal  sodium  thiosulphate  V.S.  to 
discharge  the  color  of  the  liquid,  starch  T.S. 
being  used  as  indicator  (each  Cc.  of  tenth- 
normal sodium  thiosulphate  V.S.  indicating  1 
percent,  of  metallic  iron)."  U.  S.  "The  aque- 
ous solution,  when  acidulated  with  hydrochloric 
acid,  affords  a  copious  blue  precipitate  with 
solution  of  potassium  ferrocyanide,  but  none 
or  only  a  greenish  turbidity  with  solution  of 
potassium  ferricyanide.  When  the  salt  is 
boiled  with  solution  of  sodium  hydroxide,  a 
reddish-brown  precipitate  separates,  and  the 
filtered  solution,  when  slightly  acidulated  with 
acetic  acid,  yields,  as  it  cools,  a  crystalline 
deposit,  especially  if  the  solution  is  previously 
mixed  with  a  little  alcohol  (90  per  cent.).  By 
incinerating  10  grammes  at  a  red  heat,  washing 
the  residue  with  water,  and  again  incinerating 
with  free  access  of  air,  a  residue  of  ferric 
oxide  is  obtained  weighing  not  less  than  3 
grammes."  Br.  According  to  the  view  of  its 
nature  taken  in  the  U.   S.  Pharmacopoeia,  it 
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is  a   double   salt,  consisting  of   one  molecule 
of    ferric    tartrate    and    one    of    potassium 

Fea(C4H40e)a  +  K2C4H4O6  +  H2O 
Fliickiger  (Pharmaceutische  Chemie,  2d  ed., 
573,  1888),  on  the  other  hand,  considers  the 
salt  formed  to  be  one  in  which  Fe20a  is 
present  as  a  bivalent  group,  and  gives  it  the 
formula : 

C4H4O6K2  +  C4H40e(Fe202)  +  4H2O 
The  salt  is  incompatible  with  astringent  vege- 
table infusions,  which  give  rise  to  a  dark-colored 
precipitate. 

Uses. — Iron  and  potassium  tartrate  is  a 
mild,  agreeable  chalybeate,  with  but  little 
astringency.  It  is  well  borne  by  the  stomach, 
taken  fasting  or  with  the  food.  Its  slight  taste 
and  ready  solubility  make  it  one  of  the  best 
ferruginous  preparations  for  children. 

Dose,  for  an  adult,  five  to  ten  grains  (0.32 
to    0.65    Gm.),   given    preferably    in    solution. 

FERRI  ET  QUININ/E  CITRAS. 
U.  S.,  Br. 

IRON  AND  QUININE  CITRATE 

(fer'rl  et  qui-ni'nae  ci'tras) 

"  It  should  contain  not  less  than  11.5  per- 
cent, of  dried  quinine,  and  feme  citrate  cor- 
responding in  amount  to  not  less  than  13.5  per- 
cent, of  metallic  iron.  It  should  be  kept  in  well- 
stoppered  bottles,  protected  from  light."    U.  S. 

Ferri  et  Quinise  Citras,  Br.  1867,  U.  8.  1870; 
Citrate  of  Iron  and  Quinia ;  Citrate  de  Fer  et  de 
Quinine,  Fr. ;  Chininum  Ferro-Citricum,  P.  G.;  Eisen- 
chinincitrat,  Citronensaures  Bisen-Chinin,  G. 

No  process  is  given  in  the  U.  S.  P.  (8th  Rev.) 
for  iron  and  quinine  citrate;  the  U.  S.  P.  1890 
process  is  appended.1 

"  Solution  of  Ferric  Sulphate,  9  fl.  ounces 
(Imperial  measure)  or  180  cubic  centimetres; 
Quinine  Sulphate,  2  ounces  (Imp.)  or  40  gram- 
mes; Diluted  Sulphuric  Acid,  3  fl.  ounces 
(Imp.  meas.)  or  60  cubic  centimetres;  Citric 
Acid,  6  ounces  and  60  grains  (Imp.)  or  123 
grammes;  Solution  of  Ammonia,  Distilled 
Water,  of  each,  a  sufficient  quantity.  Prepare 
ferric  hydroxide  from  nine  fluid  ounces  (Imp. 
meas.)  or  two  hundred  cubic  centimetres  of 
Solution  of  Ferric  Sulphate  as  directed  under 
'  Ferri  et  Ammonii   Citras.' 

1  «  Ferric  Citrate,  eighty-five  grammes  [or  2  ounces 
av.,  436  grains]  ;  Quinine,  dried  at  100°  C.  (212°  F.) 
to  a  constant  weight,  twelve  grammes  [or  186 
grains]  ;  Citric  Acid,  three  grammes  [or  46  grains]  ; 
Distilled  Water,  a  sufficient  quantity,  to  make  one 
hundred  grammes  [or  3  ounces  av.,  231  grains].  Dis- 
solve the  Ferric  Citrate  in  one  hundred  and  sixty 
cubic  centimeters  [or  5  fluidounces,  197  minims]  of 
Distilled  Water  by  heating  on  a  water-bath  at  a 
temperature  not  exceeding  60°  C.  (140°  F.).  To 
this  solution  add  the  Quinine  and  Citric  Acid,  pre- 
viously triturated  with  twenty  cubic  centimeters  [or 
325  minims]  of  Distilled  Water,  and  stir  constantly 
until  the  Quinine  and  Citric  Acid  are  dissolved. 
Lastly,  evaporate  the  solution,  on  a  water-bath,  at 
a  temperature  not  exceeding  60°  C.  (140°  F.),  to 
the  consistence  of  syrup,  and  spread  it  on  plates  of 
glass,  so  that,  when  dry,  the  salt  may  be  obtained 
in  scales.  Keep  the  product  in  well -stoppered  bot- 
tles, protected  from  light."    U.  8.  1890. 


Mix  the  Quinine  Sulphate  with  eight  times 
its  weight  of  Distilled  Water;  add  the  Diluted 
Sulphuric    Acid;    when   the    salt    is    dissolved 

Precipitate  the  quinine  with  a  slight  excess  of 
olution  of  Ammonia;  collect  the  precipitate 
on  a  filter;  wash  it  with  three  pints  (Imp. 
meas.)  or  twelve  hundred  cubic  centimetres  of 
Distilled  Water. 

Dissolve  the  Citric  Acid  in  its  own  weight 
of  Distilled  Water;  warm  the  solution  on  a 
water-bath;  add  the  ferric  hydroxide,  pre- 
viously well  drained;  stir  them  together;  when 
the  hydroxide  has  dissolved,  add  the  precipitated 
quinine;  continue  the  agitation  until  this  also 
has  dissolved;  let  the  solution  cool;  add,  in 
small  quantities  at  a  time,  three  fluid  ounces 
(Imp.  meas.)  or  sixty  cubic  centimetres  of 
Solution  of  Ammonia,  diluted  with  four  fluid 
ounces  (Imp.  meas.)  or  eighty  cubic  centi- 
metres of  Distilled  Water ;  stir  briskly,  allowing 
the  quinine  which  separates  with  each  addition 
of  ammonia  to  dissolve  before  the  next  addi- 
tion is  made;  filter  the  solution;  evaporate  it 
to  the  consistence  of  a  thin  syrup ;  dry  the 
latter  in  thin  layers  on  flat  porcelain  or  glass 
plates  at  a  temperature  of  100°  F.  (37.8°  C); 
remove  the  diy  flakes  of  Iron  and  Quinine 
Citrate."     Br. 

The  official  iron  and  quinine  citrate  has 
never  been  very  largely  used,  because  of  its 
slow  solubility,1    the  manufacturers  supplying 


Liquor  Ferri  et  Quinina;  Citratis.  U.  S.  1880.  Solu- 
tion of  Citrate  of  Iron  and  Quinine.  (Citrate  de  Fer  et 
de  Quinine  liquide,  Fr.;  Citronensaures  Eisen-  und 
Chinln-Losung,  G.) — "Citrate  of  Iron  and  Ammo- 
nium, sixty-five  parts  [or  five  hundred  and  sixty-eight 
grains]  ;  Quinine,  dried  at  100°  C.  (212°  P.),  until 
it  ceases  to  lose  weight,  twelve  parts  [or  one  hundred 
and  five  grains]  ;  Citric  Acid,  twenty-eight  parts  [or 
two  hundred  and  forty-five  grains]  ;  Alcohol,  thirty 
parts  [or  six  fluidrachms]  ;  Distilled  Water,  a  suffi- 
cient quantity,  to  make  two  hundred  parts  [or  four 
ounces  av.].  Dissolve  the  Citrate  of  Iron  and  Am- 
monium in  two  hundred  parts  [or  four  fluidounces] 
of  Distilled  Water,  contained  in  a  tared  porcelain 
capsule,  heat  the  solution  to  60°  C.  (140°  F.),  on  a 
water-bath,  add  the  Citric  Acid,  aud,  when  it  is  dis- 
solved, add  the  Quinine,  stirring  the  mixture  until 
a  perfect  solution  has  been  obtained.  Evaporate  this 
to  one  hundred  and  sixty  parts  [or  three  ounces  av.], 
allow  it  to  cool,  add  the  Alcohol,  and  finally  enough 
Distilled  Water  to  make  the  solution  weigh  two 
hundred  parts   [or  four  ounces  av.]."   U.  S.  1880. 

The  introduction  of  this  solution  in  the  U.  S.  P. 
1880  grew  out  of  the  necessity  for  a  soluble  form 
of  Iron  and  quinine  citrate.  That  comparatively 
Insoluble  salt,  the  official  iron  and  quinine  citrate, 
has  been  but  little  used,  while  the  readily  soluble 
preparation  of  the  manufacturers,  which  contained 
ammonia,  was  in  extensive  demand,  and  is  now  offi- 
cial. It  was  believed  that  the  above  solution  would 
come  into  use,  as  it  bears  a  definite  and  easily  remem- 
bered relation  toward  the  official  salt  (see  Ferri  et 
Quininw  Citras),  being  exactly  half  its  strength,  but 
these  expectations  were  not  realized,  and  the  solu- 
tion was  not  introduced  into  the  U.  S.  P.  1890  or  8th 
Revisions. 

Properties. — "A  dark  greenish-yellow  to  yellowish- 
brown  liquid,  transparent  in  thin  layers,  odorless, 
having  a  bitter  and  mildly  ferruginous  taste,  and 
a  slightly  acid  reaction.  On  supersaturating  the 
diluted  solution  with  a  slight  excess  of  ammonia,  the 
color  of  the  liquid  is  deepened  and  a  white,  curdy 
precipitate  is  thrown  down,  which  is  soluble  in  ether 
and  answers  to  the  reaction  of  quinine  (see 
Quinina).  A  small  portion  of  the  filtrate,  when 
mixed  with  test-solution  of  potassium  ferrocyanide, 
does  not  produce  a  blue  color  or  precipitate,  unless 
it  is  acidulated  with  hydrochloric  acid.  If  another 
portion  of  the  filtrate  be  deprived  of  its  Iron,  by 
boiling  with  an  excess  of  potassa,  the  concentrated 
and    cooled    filtrate    precipitated    by    test-solution    of 
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a  salt  which  is  readily  soluble,  due  to  the  pres- 
ence of  ammonia.  But  by  the  introduction  of 
a  soluble  iron  and  quinine  citrate  (see  Ferri 
et  Quinince  Citras  Solubilis)  the  salt  is  now 
furnished  in  a  very  convenient  form  for 
use  in  solutions,  while  the  above  comparatively 
insoluble  salt  may  be  retained  for  use  in  pills, 
for  which  it  is  much  better  adapted.  The 
British  Pharmacopoeia  preparation  contains 
ammonium  citrate  and  is  therefore  more  like 
the  soluble  citrate  of  iron  and  quinine  of  the 
U.  S.  P.  8th  Rev. 

The  use  of  ferrous  sulphate  by  the  former 
British  process  was  abandoned,  and  the  solu- 
tion of  ferric  sulphate  retained.  From  this 
the  freshly  precipitated  ferric  hydroxide  is 
obtained  by  precipitation  with  ammonia.  The 
next  step  is  to  separate  quinine  from  the  sul- 
phate, by  simply  dissolving  the  salt  in  water 
with  the  aid  of  sulphuric  acid,  and  then  pre- 
cipitating by  ammonia.  Thirdly,  the  hydroxide 
and  quinine  are  dissolved  successively,  aided 
by  the  heat  of  a  water  bath,  in  solution  of 
citric  acid,  whereby  an  iron  and  quinine  citrate 
is  obtained.  The  ammonia  is  added  in  order 
to  render  the  iron  and  quinine  citrate  more 
soluble  by  the  agency  of  a  portion  of  ammo- 
nium citrate.  It  is  important  that  the  ammo- 
nia should  not  be  added  in  excess;  on  the  con- 
trary, the  solution  should  retain  a  slight  acid 
reaction.  (Flcurot.)  Alter  evaporation,  the 
salt  is  dried,  as  in  the  other  process,  on  glass 
or  porcelain,  so  as  to  be  obtained  in  thin  m 

No  analysis  has  been  made  that  determines 
precisely  the  chemical  composition  of  this 
"scaled  salt."  It  is  undoubtedly  a  mere  mix- 
ture of  the  iron  and  quinine  citrates,  the  Brit- 
ish containing   ammonium    citrate. 

The  characters  of  the  V.  S.  salt,  as  given 
in  the  Pharmacopoeia,  are  the  following: 
"Thin,  transparent  scales,  of  a  reddish-brown 
color,  without  odor,  and  having  a  bitter,  mildly 
ferruginous  taste;  slowly  deliquescent.  Slowly 
but  completely  soluble  in  cold  water,  more 
readily  soluble  in  hot  water,  partially  soluble 
in  alcohol.  Its  solubility  is  diminished  by  age. 
When  strongly  heated,  the  salt  chars,  and 
finally  leaves  a  residue  of  ferric  oxide,  which, 
when  moistened  with  hot  water,  should  not 
show  an  alkaline  reaction  upon  red  litmus 
paper  (absence  of  citrates  or  tartrates  of  the 
alkali  metals).  The  aqueous  solution  of  the 
salt  shows  an  acid  reaction   with  blue  litmus 

calcium  chloride,  and  the  new  filtrate  heated  to 
boiling,  a  white  granular  precipitate  Is  produced.  On 
heating  the  solution  with  potassa.  vapor  of  ammonia 
is  evolved.  The  solution  contains  6  per  cent,  of 
quinine.  It  may  be  assayed  as  follows  :  Dilute  8  Gm. 
of  the  solution  with  water  to  30  Cc,  introduce  it, 
with  any  rinsings.  Into  a  glass  separator,  add  an 
aqueous  solution  of  0.5  Gm.  of  tartaric  acid,  and 
then  solution  of  soda  in  decided  excess.  Extract 
the  alkaloid  by  agitating  the  mixture  with  four  suc- 
cessive portions  of  chloroform,  each  of  15  Cc.  Sepa- 
rate the  chloroformic  layers,  mix  them,  evaporate 
them  In  a  weighed  capsule,  on  a  water  bath,  and 
drv  the  residue  at  a  temperature  of  100°  C. 
(212°   F.).     It  should  weigh  0.48  Gm."    V.  8.  1880. 

Uses. — The  medicinal  virtues  of  this  solution  are 
those  of  iron  and  quinine  citrate.  It  may  be  given 
In  the  dose  of  from  10  to  20  minims  (0.6  to  1.3  Cc). 


paper.  On  the  addition  of  a  slight  excess  of 
ammonia  water  the  color  of  the  solution  is 
deepened,  and  a  white,  curdy  precipitate  is 
produced.  The  filtrate  from  this  precipitate 
does  not  afford  a  blue  color  with  potassium 
ferrocyanide  T.S.,  unless  it  be  acidulated  with 
hydrochloric  acid.  Another  portion  of  the 
filtrate,  heated  with  an  excess  of  potassium 
hydroxide  T.S.,  deposits  a  brownish-red  pre- 
cipitate. If  an  aqueous  solution  of  the  salt 
(1  in  10)  be  deprived  of  its  iron  and  quinine 
by  boiling  with  an  excess  of  potassium  hydrox- 
ide T.S.,  and  the  filtrate  slightly  acidulated 
with  acetic  acid,  a  portion  of  the  cooled  liquid, 
when  mixed  with  a  little  calcium  chloride  T.S., 
and  again  heated  to  boiling,  gradually  deposits 
a  white,  crystalline  precipitate.  Another  por- 
tion of  the  acidulated  and  cooled  liquid,  when 
allowed  to  stand  for  some  time,  should  not 
deposit  a  white,  crystalline  precipitate  (absence 
of  tartrate)."     U.S. 

Assay  for  the  Quinine. — "  Introduce  1.11  Gm. 
of  Iron  and  Quinine  Citrate  into  a  dish,  and, 
with  the  aid  of  a  gentle  heat,  dissolve  it  in  20 
(C.  of  water.  Transfer  the  solution,  together 
with  the  rinsings  of  the  dish,  to  a  separator, 
allow  the  liquid  to  become  cold,  then  add  5  Cc. 
of  ammonia  water  and  10  Cc.  of  chloroform,  and 
shake  the  separator  for  one  minute.  Allow 
the  liquids  to  separate,  draw  off  the  chloro- 
formic layer,  and  shake  the  residuary  liquid 
oud  and  a  third  time  with  portions  of 
10  Cc.  each  of  chloroform.  Allow  the  com- 
bined ehloroformic  solutions  to  evaporate 
spontaneously  in  a  tared  dish,  and  drv  the 
residue  at  100°  C.  (212°  F.)  to  a  constant 
weight.  This  residue  should  weigh  not  less 
than  0.1270  Cm.  (corresponding  to  at  least  ll..r) 
percent,  of  dried  quinine),  and  should  conform 
to   the   reactions   and   tests   under   Quinina. 

Assay  for  the  Iron. — Heat  the  aqueous 
liquid,  from  which  the  quinine  has  been 
removed  in  the  manner  just  described,  on  a 
water-bath,  until  the  odor  of  chloroform  and 
of  ammonia  have  disappeared,  allow  it  to  cool, 
and  dilute  it  with  water  to  the  volume  of  50  Cc. 
Transfer  25  Cc.  of  the  liquid  to  a  glass- 
stoppered  flask  having  the  capacity  of  about 
100  Cc,  add  3  Cc.  of  hydrochloric  acid  and 
1  Gm.  of  potassium  iodide,  and,  after  securely 
closing  the  flask,  allow  the  mixture  to  stand 
for  half  an  hour  at  40°  C.  (104°  F.).  After 
it  has  been  allowed  to  cool,  it  should  require 
not  less  than  13.5  Cc.  of  tenth-normal  sodium 
thiosulphate  V.S.  to  discharge  the  color  of 
the  liquid,  starch  T.S.  being  used  as  indicator 
(each  Cc.  of  the  tenth-normal  sodium  thiosul- 
phate V.S.  indicating  1  percent,  of  metallic 
iron)."     U.  S. 

The  British  Pharmacopoeia  (1898)  gives  the 
following  description  and  tests :  "  In  thin 
scales  of  a  greenish  golden-yellow  color,  some- 
what deliquescent.  Soluble  in  half  its  weight 
of  cold  water.  The  solution  is  very  slightly 
acid,  and  yields  precipitates  which  are  reddish 
brown  with   solution  of  potassium   hydroxide, 
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white  with  solution  of  ammonia,  blue  with  solu- 
tion of  potassium  ferrocyanide  and  with  solu- 
tion of  potassium  ferricyanide,  and  grayish 
black  with  solution  of  tannic  acid.  The  salt 
has  a  bitter,  chalybeate  taste.  When  incin- 
erated with  free  access  of  air,  it  leaves  a 
residue  which  when  moistened  with  water  is 
not  alkaline  to  test-paper  (absence  of  fixed 
alkali).  5  grammes  dissolved  in  45  cubic  centi- 
metres of  water  and  treated  with  a  slight 
excess  of  solution  of  ammonia  should  yield  a 
white  precipitate,  which,  when  dissolved  out 
by  repeated  treatment  of  the  liquid  with  ether, 
and  the  latter  evaporated,  and  the  residue 
completely  dried  at  248°  F.  (120°  C),  weighs 
0.75  gramme.  This  precipitate  is  almost 
entirely  soluble  in  a  little  purified  ether;  when 
burned  it  leaves  but  a  minute  residue;  neu- 
tralized by  sulphuric  acid,  it  should  answer  to 
the  characters  of  and  tests  for  Quinine  Sul- 
phate."   Br. 

Owing  to  the  comparative  cheapness  of  the 
alkaloid  quinine  at  the  present  time  the  ten- 
dency to  substitute  other  cinchona  alkaloids 
has  greatly  diminished,  and  the  introduction 
of  an  official  assay  process  furnishes  an  excel- 
lent check  to  these  practices. 

Amorphous  quinine  or  chinoidine  was  some- 
times substituted  for  the  crystallizable  alkaloid. 
For  the  detection  of  this  fraud,  de  Vrij  pro- 
posed a  method  which  depended  upon  the  fact 
that  oxalic  acid  forms  with  crystallizable  qui- 
nine, in  a  chloroformic  solution,  white  crystals 
of  quinine  oxalate  without  discoloration.  (See 
N.  R.,  1881,  10.) 

When  dissolved  by  the  aid  of  an  acid,  it 
forms  a  solution  which,  decolorized  by  a  lit- 
tle purified  animal  charcoal,  turns  the  plane 
of  polarization  strongly  to  the  left, — a  charac- 
ter of  quinine,  cinchonine  turning  it  to  the 
right.  (Squire.)  The  salt  is  said  to  be  some- 
times adulterated  by  cinchonine,  which  would 
be  at  once  detected  by  the  test  of  solubility  in 
ether  and  the  effect  on  polarized  light,  above 
given.  Oscar  Zinn  (A.  J.  P.,  1877,  550)  exam- 
ined six  commercial  samples,  two  of  which 
contained  no  quinine,  but  cinchonine.  H.  G. 
Drueding  found  three  out  of  six  samples  defi- 
cient in  quinine.  As  it  occurs  in  the  British 
market,  it  is  of  exceedingly  variable  composi- 
tion, containing,  according  to  J.  C.  Braith- 
waite,  who  examined  thirty-five  different 
specimens,  a  proportion  of  quinine  varying 
from  1.5  to  17  per  cent.  (P.  /.,  1868,  157.) 
The  proportion  of  alkaloid  appears  to  be 
usually  below  the  standard.  (A.  W.  Gerrard, 
Ibid,,  March,  1873,  763.)  According  to  C.  H. 
Wood  (Ibid.,  2d  ser.,  x.  644),  this  salt  under- 
goes a  rapid  change  of  composition  when 
exposed  to  the  influence  of  the  direct  rays  of 
the  sun. 

The  official  process  of  assay  will  doubtless 
bring  to  light  all  shortcomings.  (See  results 
of  examination  of  commercial  iron  and  quinine 
citrate  bv  E.  C.  Federer,  Proc.  Mich.  Pharm. 
Assoc,  1887,  or  Ph.  Era,  1887,  p.  357.) 


Iron  and  quinine  citrate  combines  the  virtues 
of  its  two  bases,  and  may  be  given  in  all  cases 
in  which  they  are  jointly  indicated,  preferably 
in  pill  form. 

Dose,  as  a  tonic,  five  or  six  grains  (0.32  to  0.4 
Gm.),  containing  about  half  a  grain  (0.032 
Gm.)  of  dry  quinine,  three  or  four  times  a  day. 
This  dose  may  be  increased  if  desired. 

FERRI  ET  QUININ/E  CITRAS 
SOLUBILIS.  U.  S. 

SOLUBLE  IRON  AND  QUININE  CITRATE 

(fer'ri  6t  quj-m'nae  ci'tras  sp-lu'bi-lls ) 

"It  should  contain  not  less  than  11.5  per- 
cent, of  dried  quinine,  and  ferric  citrate  corres- 
ponding in  amount  to  not  less  than  13.5  per- 
cent, of  metallic  iron.  It  should  be  kept  in 
well-stoppered  bottles,  protected  from  light." 
U.  S. 

The  U.  S.  P.  (8th  Rev.)  does  not  contain  a 
process  for  soluble  iron  and  quinine  citrate; 
the  U.  S.  P.  1890  process  is  as  follows: 
"  Ferric  Citrate,  eighty-five  grammes  [or  2 
ounces  av.,  436  grains] ;  Quinine,  dried  at 
100°  C.  (212°  F.)  to  a  constant  weight,  twelve 
grammes  [or  186  grains] ;  Citric  Acid,  three 
grammes  [or  46  grains] ;  Ammonia  Water,  Dis- 
tilled Water,  each,  a  sufficient  quantity,  to 
make  one  hundred  grammes  [or  3  ounces  av., 
231  grains].  Dissolve  the  Ferric  Citrate  in 
one  hundred  and  sixty  cubic  centimeters  [or 
5  fluidounces,  197  minims]  of  Distilled  Water, 
by  heating  on  a  water-bath  at  a  temperature 
not  exceeding  60°  C.  (140°  F.).  To  this  solu- 
tion add  the  Quinine  and  Citric  Acid  pre- 
viously triturated  with  twenty  cubic  centimeters 
[or  325  minims]  of  Distilled  Water,  and  stir 
constantly  until  the  Quinine  and  Citric  Acid 
are  dissolved.  Then  add  gradually,  and  with 
constant  stirring,  fifty  cubic  centimeters  [or 
1  fluidounce,  331  minims],  or  a  sufficient  quan- 
tity, of  Ammonia  Water,  so  that,  after  the 
addition  of  each  portion  of  the  latter,  the 
precipitated  Quinine  will  be  redissolved  and 
the  liquid  acquire  a  greenish-yellow  tint. 
Lastly,  evaporate  the  solution  on  a  water-bath, 
at  a  temperature  not  exceeding  60°  C.  (140° 
F.),  to  the  consistence  of  syrup,  and  spread  it 
on  plates  of  glass,  so  that,  when  dry,  the  salt 
may  be  obtained  in  scales.  Keep  the  product 
in  well-stoppered  bottles,  protected  from  light." 
U.  S.  1890. 

This  official  preparation  was  first  added  to 
the  list  in  1890,  in  answer  to  a  demand  which 
was  very  persistent.  The  iron  and  quinine 
citrate  formerly  official  and  the  one  in  the 
U.  S.  P.  (8th  Rev.)  are  comparatively  insolu- 
ble salts,  and  better  adapted  for  use  in  pills; 
but  the  combination  of  iron,  quinine,  and  citric 
acid  is  wanted  more  frequently  in  solution,  and 
hence  a  salt  which  can  be  quickly  dissolved  is 
a  desirable  addition;  the  only  difference 
between  the  two  salts  consists  in  greater  solu- 
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bility,  and  this  is  effected  by  the  use  of  am- 
monia water.  See  Liquor  Ferri  et  Quinince  Ci- 
tratis,  U.  S.  P.  1880,  page  501. 

Properties. — The  U.  S.  Pharmacopoeia  (8th 
Rev.)  describes  it  as  in  "  thin,  transparent  scales, 
of  a  greenish,  golden-yellow  color,  without 
odor,  and  having  a  bitter,  mildly  ferruginous 
taste;  deliquescent.  Rapidly  and  completely 
soluble  in  cold  water,  partially  soluble  in  alco- 
hol. When  strongly  heated,  the  salt  chars,  and 
finally  leaves  a  residue  of  ferric  oxide,  which, 
when  moistened  with  hot  water,  should  not 
show  an  alkaline  reaction  upon  red  litmus 
paper  (absence  of  citrates  or  tartrates  of  the 
alkali  metals).  An  aqueous  solution  of  the 
salt  shows  a  slightly  acid  reaction  with  blue 
litmus  paper.  On  the  addition  of  a  slight 
excess  of  ammonia  water  the  color  of  the 
liquid  is  deepened,  and  a  white,  curdy  precip- 
itate is  produced.  With  potassium  ferrocy- 
anide  T.S.  a  portion  of  the  filtrate  from  this 
precipitate  does  not  yield  a  blue  color  or  pre- 
cipitate, unless  it  be  acidulated  with  hydro- 
chloric acid.  When  heated  with  potassium 
hydroxide  T.S.,  the  salt  afford*  a  brownish-red 
precipitate,  and  ammonia  is  evolved.  If  an 
aqueous  solution  of  the  salt  (1  in  10)  be 
deprived  of  its  iron  and  quinine  by  boiling 
with  an  excess  of  potassium  hydroxide  T.S.. 
and  the  filtrate  be  slightly  acidulated  with 
acetic  acid,  a  portion  of  the  cooled  liquid,  when 
mixed  with  a  little  calcium  chloride  T.S.,  and 
again  heated  to  boiling,  will  gradually  deposit 
a  white,  crystalline  precipitate.  Another  por- 
tion of  the  acidulated  and  cooled  liquid,  when 
allowed  to  stand  for  twenty-four  hours,  should 
not  give  a  white,  crystalline  precipitate 
(absence  of  tartrate).  Soluble  Iron  and  Qui- 
nine Citrate,  when  assayed  tor  Quinine  and 
Iron  by  the  method  described  under  Fern  it 
Quinince  Citrus,  should  respond  to  the  same 
requirements  as  the  latter."  U.  S.  See  modi- 
fication of  process  by  F.  A.  Sieker  (Ph.  Rund., 
1895,  36). 

Uses. — Soluble  iron  and  quinine  citrate  is 
employed  medicinally  for  the  same  purposes 
as  iron  and  quinine  citrate  (see  page  501). 

Off.   Prep. — Vinum   Ferri  Aniurum,   U.  8. 

FERRI  ET  STRYCHNIN/E  CITRAS. 
U.  S. 

IRON  AND  STRYCHNINE  CITRATE 

(fer'ri  et   strych-ni'nae  cl'tras) 

"  It  should  contain  not  less  than  0.9  nor  more 

than  1  percent,  of  strychnine,  and  ferric  citrate 

corresponding  in   amount  to  not  less   than   16 

percent,  of  metallic  iron.     It  should  be  kept  in 

well-stoppered   bottles,    protected   from   light." 

U.S. 

Ferri  et  Strychnia?  Citras,  U.  8.  1870;  Citrate  de 
Fer  et  de  Strychnine,  Fr. ;  Citronensaures  Eisen- 
Strychnin,    G'. 

The  U.  S.  P.  (8th.  Rev.)  does  not  contain 
a  process  for  this  preparation;  that  of  the 
U.    S.    P.    1890    is    as    follows:      "Iron    and 


Ammonium  Citrate,  ninety-eight  grammes 
[or  3  ounces  av.,  200  grains] ;  Strychnine,  one 
gramme  [or  15.4  grains] ;  Citric  Acid,  one 
gramme  [or  15.4  grains]  ;  Distilled  Water,  one 
hundred  and  twenty  cubic  centimeters  [or  4 
fluidounces,  27  minims],  to  make  one  hun- 
dred grammes  [or  3  ounces  av.,  230  grains]. 
Dissolve  the  Iron  and  Ammonium  Citrate  in 
one  hundred  cubic  centimeters  [or  3  fluid- 
ounces,  181  minims]  of  Distilled  Water,  and 
the  Strychnine,  together  with  the  Citric  Acid, 
in  twenty  cubic  centimeters  [or  325  minims] 
of  Distilled  Water.  Mix  the  two  solutions, 
evaporate  the  mixture  by  means  of  a  water- 
bath,  at  a  temperature  not  exceeding  60°  C. 
(140°  F.),  to  the  consistence  of  syrup,  and 
spread  it  on  plates  of  glass,  so  that,  when  dry, 
the  salt  may  be  obtained  in  scales.  Keep  the 
product  in  well-stoppered  bottles,  protected 
from  light."  U.  S.  1890. 

Iron  and  strychnine  citrate,  although  long 
used  in  medicine,  was  first  recognized  in  the  U. 
S.  P.  1870.  The  U.  S.  P.  1890  formula  did  not 
differ  essentially  from  that  of  the  U.  S.  P.  1870. 

This  salt  is  well  adapted  for  administration 
in  pilular  form,  but  should  never  be  pre- 
scribed in  solution.  E.  R.  Squibb  has  shown 
that  a  whitish  deposit  will  begin  to  settle  from 
the  solution  within  two  or  three  hours  after  it 
is  made,  and  continue  to  increase  for  several 
days;  the  deposit  was  found  to  contain  fifty 
per  cent,  of  strychnine.  When  ammonia  water 
or  ammonium  citrate  was  added,  the  precipi- 
tate w:is  redissolved,  but  the  solution  could 
not  he  made  permanent  by  the  addition,  as  the 
precipitate  reappeared.  There  might  be  danger- 
r  alarming  symptoms  if  this  solution  were 
dispensed  without  shaking.  (Ephem.,  June, 
p.  1128.) 

Properties. — It  is  officially  described  as  in 
"  thin,  transparent  scales,  varying  in  color 
from  garnet-red  to  yellowish-brown,  without 
odor,  and  having  a  bitter,  slightly  ferruginous 
taste;  deliquescent  in  moist  air.  Readily  and 
completely  soluble  in  water,  partially  soluble 
in  alcohol.  When  strongly  heated,  the  salt 
chars,  and  finally  leaves  a  residue  of  ferric 
oxide,  which,  when  moistened  with  hot  water, 
should  not  show  an  alkaline  reaction  with  red 
litmus  paper  (absence  of  citrates  or  tartrates 
of  the  alkali  metals).  The  aqueous  solution 
of  Iron  and  Strychnine  Citrate  is  slightly  acid 
to  litmus  paper,  and  is  not  immediately  pre- 
cipitated, but  rendered  darker  in  color,  by 
ammonia  water.  With  potassium  ferrocyanide 
T.S.  the  aqueous  solution  does  not  yield  a  blue 
color  or  precipitate,  unless  it  be  acidulated 
with  hydrochloric  acid.  On  heating  with  potas- 
sium hydroxide  T.S.  the  salt  affords  a  brown- 
ish-red precipitate,  evolving  ammonia.  If  an 
aqueous  solution  of  the  salt  (1  in  10)  be 
deprived  of  its  iron  and  strychnine  by  boil- 
ing with  an  excess  of  potassium  hydroxide 
T.S.,  and  the  filtrate  be  slightly  acidulated 
with  acetic  acid,  a  portion  of  the  cooled  liquid, 
when  mixed  with  a  little  calcium  chloride  T.S., 
and    again    heated   to    boiling,   will    gradually 


PART  I. 


Ferri  et  Strychnines  Citras. — Hydroxidum. 


505 


deposit  a  white,  crystalline  precipitate.  An- 
other portion  of  the  acidulated  and  cooled 
liquid,  when  allowed  to  stand  for  twenty-four 
hours,  should  not  deposit  a  white  crystalline 
precipitate  (absence  of  tartrate)."     U.  S. 

Assay  for  the  Strychnine. — "  Dissolve  4.44 
Gm.  of  Iron  and  Strychnine  Citrate,  in  a  sepa- 
rator, in  15  Cc.  of  water,  add  5  Cc.  of  ammo- 
nia water  and  10  Cc.  of  chloroform,  and  shake 
the  separator  for  one  minute.  Allow  the 
liquids  to  separate,  draw  off  the  chloroformic 
layer,  and  shake  the  residuary  liquid  a  second 
and  a  third  time  with  portions  of  10  Cc.  each 
of  chloroform.  Allow  the  combined  chloro- 
formic liquids  to  evaporate  spontaneously  in 
a  tared  dish,  and  dry  the  residue  at  100°  C. 
(212°  F.)  to  a  constant  weight.  This  residue 
should  weigh  not  less  than  0.04  (0.0399)  Gm., 
nor  more  than  0.0444  Gm.  (corresponding  to 
not  less  than  0.9  nor  more  than  1  percent,  of 
strychnine),  and  should  respond  to  the  reac- 
tions and  tests  given  under  Strychnina. 

Assay  for  the  Iron. — Heat  the  aqueous 
liquid,  from  which  the  strychnine  has  been 
removed  in  the  manner  just  described,  on 
a  water-bath,  until  the  odors  of  chloroform  and 
of  ammonia  have  disappeared,  allow  it  to 
cool,  and  dilute  it  with  water  to  the  volume  of 
100  Cc.  Transfer  25  Cc.  of  the  liquid  to  a 
glass-stoppered  flask  having  the  capacity  of 
about  100  Cc,  add  4  Cc.  of  hydrochloric  acid 
and  1  Gm.  of  potassium  iodide,  and,  after 
securely  closing  the  flask,  allow  the  mixture 
to  stand  for  half  an  hour  at  40°  C.  (104°  F.). 
After  it  has  been  allowed  to  cool,  it  should 
require  not  less  than  32  Cc.  of  tenth-normal 
sodium  thiosulphate  V.S.  to  discharge  the  color 
of  the  liquid,  starch  T.S.  being  used  as  indi- 
cator (each  Cc.  of  tenth-normal  sodium  thio- 
sulphate V.S.  indicating  one-half  percent,  of 
metallic  iron)."  U.  S.  It  contains  1  per  cent, 
of  strychnine,  there  being  in  five  grains  one- 
twentieth  of  a  grain  of  the  alkaloid. 

Uses. — It  is  an  efficient  tonic,  but  has  no 
advantages  over  the  two  active  substances  it 
contains  when  given  conjointly  in  an  uncom- 
bined  state,  and  has  the  great  disadvantage 
that  the  dose  of  one  principle  cannot  be  varied 
independently  of  that  of  the  other. 

Dose,  from  three  to  five  grains  (0.20  to  0.32 
Gm.),  in  pill. 

FERRI  HYDROXIDUM.  U.  S. 

FERRIC  HYDROXIDE  [Ferri  Oxldum  Hydratum.  Pharm. 
1890,  Ferric  Hydrate,  Hydrated  Oxide  of  Iron] 

(fer'rl  hy-drSx'j-dum) 

Fe(0H)3=  106.14 

Ferri  Peroxidum,  Ferri  Sesquioxidum ;  Ferri  Oxi- 
dum  Rubrum ;  Hydrous  Peroxide  of  Iron ;  Ferric 
Oxyhydrate ;  Ferrugo :  Hydrated  Peroxide  of  Iron, 
Hydrated  Oxide  of  Iron,  Hydrated  Sesquioxide  of 
Iron,  Moist  Peroxide  of  Iron ;  Hydras  Ferricus ; 
Oxyde  (sesqui)  de  fer  Bihydrate".  Fr.  Cod.;  Sesqui- 
oxide (Peroxide)  de  Fer  hydrate  humide,  Hydrate  de 
Pgroxyde  de  Fer  gglatineux,  Fr. ;  Feuehtes  Eisen- 
oxydhydrat.  Gegengift  der  Arsenigensaure,  O. ;  Ossido 
ferrico  ldrato,  It.;  Hidrato  ferrico  gelatinoso,  Sp. 


* "  Solution  of  Ferric  Sulphate,  one  hun- 
dred cubic  centimeters  [or  3  fluidounces,  183 
minims] ;  Ammonia  Water,  one  hundred  and 
thirty-eight  cubic  centimeters  [or  4  fluidounces, 
320  minims] ;  Water,  a  sufficient  quantity.  To 
the  Ammonia  Water,  previously  diluted  with 
five  hundred  cubic  centimeters  [or  16  fluid- 
ounces,  435  minims]  of  cold  Water,  add,  with 
constant  stirring,  the  Solution  of  Ferric  Sul- 
phate, previously  diluted  with  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms]  of  cold  Water.  As  soon  as  the  pre- 
cipitate has  subsided,  draw  off  the  clear  liquid 
by  means  of  a  siphon,  then  mix  the  precipitate 
intimately  with  about  one  thousand  cubic  cen- 
timeters [or  33  fluidounces,  6£  fluidrachms]  of 
cold  Water,  again  draw  off  the  clear  liquid 
after  subsidence  of  the  precipitate,  and  repeat 
this  operation,  until  a  portion  of  the  decanted 
liquid  gives  not  more  than  a  slight  cloudiness 
with  barium  chloride  test  solution.  Finally, 
transfer  the  precipitate  to  a  wet  muslin 
strainer,  and,  after  it  has  drained,  mix  it  with 
sufficient  cold  Water  to  make  the  mixture  weigh 
three  hundred  grammes  [or  10  ounces  av.,  255 
grains]."     U.  S. 

This  preparation  was  introduced  into  the  U. 
S.  Pharmacopoeia  on  account  of  its  impor- 
tance as  an  antidote  to  arsenic  trioxide  or 
arsenous  acid.  It  is  frequently  used  in  the 
official  processes  as  the  source  of  iron  when  it 
is  desired  to  produce  a  ferric  compound,  but 
the  directions  for  making  it  always  accompany 
the  preparation  in  which  it  is  used,  because  of 
the  difficulty  of  preserving  the  ferric  hydrox- 
ide. In  the  former  processes  the  first  step  was 
to  convert  ferrous  sulphate  into  feme  sul- 
phate; but  in  the  present,  the  official  solution 
of  ferric  sulphate  is  taken  already  containing 
the  iron  in  the  proper  state  of  oxidation.  This 
is  simply  treated  with  ammonia  water  (U.  S.), 
which  throws  down  the  oxide  combined  with 
water,  constituting  the  hydrated  oxide  required. 

It  is  the  duty  of  the  apothecary  to  be  always 
prepared  to  make  this  antidote,  by  keeping  the 
necessary  solutions  for  its  precipitation.  Mag- 
nesia is  probably  a  better  precipitant  than 
ammonia  water.  (See  next  article.)  In  most 
cases  of  arsenical  poisoning,  minutes  are  of 
immense  importance,  and  time  must  be  lost 
in  washing  the  precipitated  iron  if  the  official 
process  be  adhered  to.  Magnesia  is  not  only 
not  irritant,  but  is  itself  antidotal  to  arsenic; 
so-  that  the  precipitated  mass  may  be  given  at 
once  to  the  patient.  The  hydroxide  should  not 
be  kept  in  stock,  but  when  ordered  as  an  anti- 
dote should  be  freshly  prepared. 

The  British  Pharmacopoeia  (1898)  no  longer 
includes  ferric  hydroxide.  This  is  to  be  re- 
gretted, for,  although  not  a  stable  preparation, 
an  official  process  to  be  used  in  the  emergency 
arising  from  arsenical  poison  should  be  quickly 
available;  in  our  opinion  every  Pharmacopoeia 
should  contain   an   official   antidote  to   arsenic. 

Properties. — Ferric  hydroxide,  as  directed 
by    the    U.    S.    formula,    "  is    a    brownish-red 
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magma,  wholly  soluble  in  hydrochloric  acid 
without  effervescence."  U.  S.  As  prepared 
by  the  Dublin  process,  in  which  it  was  heated 
to  redness,  it  lost  the  second  molecule  of  water, 
and  became  the  anhydrous  sesquioxide 
(FesOa),  identical  with  the  colcothar  of  com- 
merce. 

The  monohydrated  sesquioxide  is  a  reddish- 
brown,  tasteless,  insoluble  powder,  differing 
from  colcothar  in  containing  a  molecule  of 
water.  Hence,  "  heated  to  dull  redness  in  a 
test-tube  it  yields  about  10  per  cent,  of  mois- 
ture." Br.  (1885).  It  should  not  be  deliques- 
cent, and  should  dissolve  entirely  in  hydro- 
chloric acid  without  effervescence.  Its  solution 
in  diluted  hydrochloric  acid  yields  a  copious 
blue  precipitate  with  potassium  ferrocyanide, 
but  none  with  the  ferricyanide,  showing  that 
it  contains  ferric  oxide  but  no  ferrous  oxide. 
If  it  contains  copper,  its  hydrochloric  solution 
will  deposit  this  metal  on  a  bright  piece  of 
iron.  Dawies  states  that  if  the  hydrated  oxide 
recently  prepared  be  kept  for  four  days  in 
boiling  water  it  loses  a  large  proportion  of  its 
water,  containing  at  the  end  of  that  time  only 
5.77  per  cent. ;  the  larger  portion  of  the  oxide 
has,  therefore,  become  dehydrated,  and  the 
same  thing  happens  at  a  lower  temperature, 
41.1°  C.  (106°  F.),  as  in  two  or  three  months 
it  becomes  of  a  brick-red  color,  and  is  but 
slightly  soluble  in  nitric  acid.  (J.  P.  C,  4e 
si'r..  iv.  400.)  This  oxide  is  not  used  as  a 
medicine.  It  was  employed  in  making  iron  plas- 
ter,  Emplastrum  Ferri  [U.  S.  P.  L800),  troches 
of  iron,  Trochhvi  Ferri  (TJ.  B.  P.  1800),  and 
reduced  iron,  for  which  purposes  other  forms 
of  oxidized  iron  would  answer  as  well.  The 
former  Dublin  rubigo  ferri,  or  rust  of  iron, 
formed  by  exposing  moistened  iron  wire  to  the 
air  until  converted  into  rust,  is  essentially  the 
sesquioxide,  containing  a  little  ferric  carbonate, 
and  does  not  differ  materially  from  the  iron 
subcarbonate  formerly  official.1 

1  Ferri  Subcarbonas,  U.  S.  1870 ;  Subcarbonate  of 
Iron  ;  Sesquioxide  of  Iron  ;  Red  Oxide  of  Iron ;  Pre- 
cipitated Carbonate  of  Iron;  Aperitive  Saffron  of 
Mam. — "Take  of  Sulphate  of  Iron  eight  troyounces ; 
Carbonate  of  Sodium  nine  troyounces;  Water  eight 
pints.  Dissolve  the  salts  separately,  each  in  four 
pints  of  the  Water ;  then  mix  the  solutions  thor- 
oughly, and  set  aside  the  mixture  until  the  precipitate 
has  subsided.  Then  pour  off  the  supernatant  liquid, 
wash  the  precipitate  with  water  until  the  washings 
pass  nearly  tasteless,  and  dry  it  on  bibulous  paper 
without  heat."    U.  S.  1870. 

When  the  solutions  of  sodium  carbonate  and  fer- 
rous sulphate  are  mixed  together,  a  hydrated  ferrous 
carbonate,  of  a  pale-blue  color.  Is  thrown  down,  and 
sodium  sulphate  remains  In  solution.  The  precipitate 
during  the  washing  and  drying  absorbs  oxygen  and 
loses  nearly  all  Its  carbon  dioxide,  whereby  it  Is 
converted  almost  entirely  Into  ferric  oxide.  The 
direction  to  dry  the  precipitate  without  heat  Is   1m- 

Sortant,  as  even  a  moderate  elevation  of  temperature 
as  been  shown  bv  the  experiments  of  J.  A.  Rex  to 
modifv  the  resulting  product  unfavorably,  diminish- 
ing Its  solubilitv  in  hvdrochloric  acid  in  proportion 
to  the  heat  employed.   (A.  J.  P.,  May,  1862.  p.  193.) 

Properties. — Ferric  carbonate  is  a  reddish-brown 
powder,  of  a  disagreeable,  slightly  styptic  taste,  In- 
soluble in  water,  and  not  readily  dissolved  by  any 
acid  except  hvdrochloric.  with  which  It  effervesces 
slightlv.  When  of  a  bright  red  color  it  should  be 
rejected,  as  this  color  shows  that  It  has  been  Injured 
by  exposure  to  heat.  After  precipitation  from  its 
hydrochloric     solution     by     ammonia     or     potassium 


If  exposed  to  a  red  heat  it  loses  the  com- 
bined water,  and  becomes  the  anhydrous  sesqui- 
oxide, less  easily  soluble  in  acids,  improper  for 
medicinal  use,  and  altogether  without  effect  as 
an  antidote.  Kept  for  some  time  in  the  pulpy 
state,  it  loses  half  its  combined  water,  and 
becomes  less  soluble  in  acids  and  less  efficient 
as  an  antidote.  Hirsch  has  given  some  useful 
details  in  making  precipitated  ferric  oxide  upon 
a  comparatively  large  scale,  in  Am.  Drug., 
1884,  66. 

Uses. — Ferric  hydroxide  is  not  an  eligible 
ferruginous  preparation  for  medicinal  use.  Its 
antidotal  powers  in  poisoning  by  arsenic,  the 
manner  in  which  it  acts,  the  circumstances 
which  impair  its  efficiency,  and  the  mode  of 
using  it,  are  fully  explained  under  Arseni 
Trioxidum.  Its  power  of  rendering  arsenic  tri- 
oxide  insoluble  is  readily  shown  by  agitating 
a  solution  of  the  acid  with  a  considerable  excess 
of  the  moist  oxide,  filtering,  and  then  testing 
the  filtered  solution  for  the  arsenic;  not  a 
trace  of  the  metal  can  be  detected,  even  by 
hydrogen  sulphide.  It  is  stated,  however,  to 
be  inferior  as  an  antidote  to  the  saccharated 
oxide.  Ferric  hydroxide  as  obtained  by  the 
V.  S.  formula  contains  a  little  ammonia,  which 
is  thought  by  some  to  assist  its  antidotal  powers. 
At  least  it  has  been  ascertained  that  the  ses- 
quioxide when  precipitated  by  potassium  hy- 
droxide, as  formerly  directed  by  the  Dublin  Col- 
lege, is  less  efficient  than  when  precipitated  by 
ammonia,  and  must  be  employed  in  quantities 
three  or  lour  times  as  large  to  produce  the  same 
effect.  The  dry  hydroxide  rubbed  up  with 
water  is  in  the  same  proportion  weaker  than 
the  pulpy  hydroxide.  Ferric  carbonate  (for- 
merly official)  possesses  antidotal  powers  to 
arsenic,  though  in  an  inferior  degree;  but  this 
statement  will  not  apply  to  it  after  it  has  been 
exposed  to  a  red  heat,  to  which  it  is  improperly 
subjected  by  some  manufacturing  chemists. 
By  ignition  it  becomes  anhydrous,  and  alto- 
gether inefficient  as  an  antidote. 

FERRI   HYDROXIDUM  CUM  MAGNESII 
OXIDO.  U.  S. 

FERRIC  HYDROXIDE  WITH  MAGNESIUM  OXIDE 

[Ferri  Oxidum  Hydratum  cum  Magnesia,  Pharm.  1890, 

Arsenic  Antidote,  Ferric  Hydrate  with  Magnesia] 

(fer'rl  h\-dr6x'i-dum  cum  mag-ne'sM  ox'j-do) 

Antidotum  Arsenlcl ;  Antidote  to  Arsenious  Acid : 
Hydrated  Oxide  of  Iron  with  Magnesia  ;  Contre-poison 
de  l'arsenlc,  Fr. ;  Gegengift  des  Arsenlks,  Gegengift 
der  Arsenigensaure,  O. ;  Hidrato  ferrico  magnesico, 
Sp. 

hydroxide,  either  of  which  throws  down  ferric  oxide, 
the  supernatant  liquor  should  give  no  indications  of 
containing  any  metal  In  solution  by  the  test  of  hydro- 
gen sulphide  or  potassium  ferrocyanide.  It  is  In- 
compatible with  acids  and  acidulous  salts.  In  com- 
position it  is  a  hydrated  ferric  oxide  containing  a 
little  ferrous  carbonate.  By  exposure  to  a  red  heat, 
it  absorbs  oxygen  and  loses  water  and  carbon  dioxide, 
being  converted  into  the  astringent  saffron  of  Mars 
of    the    French    Codex. 

Uses. — Ferric  carbonate  Is  a  rather  feeble  fer- 
ruginous tonic,  nearly  free  from  astringency.  It  has 
been  especiallv  commended  in  neuralgia  In  doses  of  a 
teaspoonful  (3.75  Cc).     Dose,  five  grains  (0.32  Gm.). 
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*  "  Solution  of  Ferric  Sulphate,  forty  cubic 
centimeters  [or  1  fluidounce,  169  minims] ; 
Magnesium  Oxide,  ten  grammes  [or  154 
grains] ;  Water,  a  sufficient  quantity.  Mix  the 
Solution  of  Ferric  Sulphate  with  one  hundred 
and  twenty-five  cubic  centimeters  [or  4  fluid- 
ounces,  109  minims]  of  Water,  and  keep  the 
liquid  in  a  large,  well-stoppered  bottle.  Rub 
the  Magnesium  Oxide  with  cold  Water  to  a 
smooth  and  thin  mixture,  transfer  this  to  a 
bottle  capable  of  holding  about  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms],  and  fill  it  with  Water  to  about  three- 
fourths  of  its  capacity.  When  the  prepara- 
tion is  wanted  for  use,  shake  the  Magnesium 
Oxide  mixture  to  a  homogeneous,  thin  magma, 
add  it  gradually  to  the  diluted  Solution  of 
Ferric  Sulphate,  and  shake  them  together  until 
a  uniform,  smooth  mixture  results. 

Note. — For  the  rapid  preparation  of  this 
antidote  to  arsenical  poisoning,  the  diluted 
Solution  of  Ferric  Sulphate,  and  the  mixture 
of  Magnesium  Oxide  with  Water,  should  always 
be  kept  on  hand,  in  separate  bottles,  ready  for 
immediate  use."   U.  S. 

This  is  a  preparation  which  has  been  intro- 
duced for  the  purpose  of  furnishing  a  ready 
and  efficient  antidote  against  arsenic  trioxide  or 
arsenous  acid.  It  is  almost  identical  with  the 
Antidotum  Arsenici  of  the  German  Pharma- 
copoeia, and  experience  has  shown  its  effec- 
tiveness. Ferric  hydroxide  is  produced  when 
the  mixture  of  magnesia  is  added  to  the  diluted 
solution  of  ferric  sulphate,  and,  as  the  mag- 
nesia is  in  excess  and  acidity  thus  prevented, 
no  harm  can  result  from  not  separating  the 
by-products  of  the  reaction.  When  mixed  as 
officially  directed,  and  ready  for  use,  it  con- 
tains ferric  hydroxide  with  magnesium  sul- 
phate and  hydroxide.  It  has  been  shown  that 
no  soluble  compound  with  arsenic  is  formed 
when  it  is  used  as  an  antidote,  and  the  presence 
of  the  magnesium  salt,  from  a  therapeutical 
point  of  view,  is  not  at  all  objectionable.  (See 
Arseni  Trioxidum,  p.  197.) 

Dose,  four  fluidounces  (120  Cc). 

FERRI  HYPOPHOSPHIS.  U.  S. 

FERRIC  HYPOPHOSPHITE 

(fer'ri  hy-p9-ph6s'phl8 ) 

Fe(PH2Oa)3  =  249.09 

"  It  should  contain  not  less  than  98  percent, 
of  pure  Ferric  Hypophosphite  [(PH20.0)aFe], 
and  should  be  kept  in  well-stoppered  bottles." 
V.   S. 

Hypophosphite  of  Iron ;  Ferrum  Hypophosphoro- 
sum,  Hypophosphis  Perricus  ;  Hypophosphite  de  Fer, 
Fr. ;  Unterphosphorigsaures  Eisenoxyd,  Ferrihypo- 
phosphit,   G. 

This  is  among  the  hypophosphites  brought 
into  notice  in  consequence  of  their  recommenda- 
tion by  Churchill  in  the  treatment  of  phthisis, 
in   which  they  were  thought   to  be  useful   by 


the  introduction  of  phosphorus  into  the  system. 
This  particular  salt  may  be  considered  prefer- 
able to  others  when  a  marked  condition  of  anae- 
mia indicates  a  deficiency  of  iron  in  the  tissues. 
It  may  be  made  by  the  action  of  hypophos- 
phorous  acid  on  ferrous  carbonate  formed  by 
precipitation  from  the  sulphate;  but  as  some 
difficulty  has  been  found  in  obtaining  this 
acid  perfectly  pure,  C.  H.  Wood  of  London, 
prefers  the  plan  of  double  decomposition.  He 
proposes  that  ferrous  sulphate  and  calcium 
hypophosphite  be  made  to  react  on  each  other 
in  molecular  proportions  represented  by  480 
grains  of  crystallized  ferrous  sulphate  and  326 
grains  of  commercial  hypophosphite :  in  the 
latter  an  allowance  of  10  per  cent,  being  made 
for  impurities  ordinarily  found  in  that  salt. 
These  quantities  will  yield  320  grains  of  feme 
hypophosphite,  and  the  reaction  will  be  repre- 
sented by  the  following  formula  : 

Ca(H2P02)2  +  FeS04  = 

CaS04  +  Fe(H2P03)a 
Calcium  sulphate  is  precipitated,  and  ferrous 
hypophosphite  is  held  in  solution.  (P.  J.,  1868, 
p.  342.)  In  this  condition  the  salt  is  a  ferrous 
compound;  but  on  evaporation  the  ferrous  salt 
becomes  feme,  and  acquires  the  properties 
detailed  in  the  Pharmacopoeia.  Of  this  the 
following  description  is  given  in  the  8th  revision 
of  this  work. 

Properties. — "A  white,  or  grayish-white  pow- 
der, odorless  and  nearly  tasteless;  permanent 
in  the  air.  Soluble  in  2300  parts  of  water  at 
25°  C.  (77°  F.),  and  in  1200  parts  of  boiling 
water;  more  readily  soluble  in  the  presence  of 
hypophosphorous  acid,  or  in  a  warm,  concen- 
trated solution  of  an  alkali  citrate,  forming 
with  the  latter  a  green  solution.  When  strongly 
heated  in  a  dry  test-tube,  the  salt  evolves  spon- 
taneously inflammable  hydrogen  phosphide  gas, 
and,  on  complete  ignition,  leaves  a  residue  of 
ferric  pyrophosphate.  Ferric  Hypophosphite 
is  readily  oxidized  by  nitric  acid  or  other 
oxidizing  agents.  If  to  1  Gm.  of  the  salt  10 
Cc.  of  acetic  acid  be  added,  no  effervescence 
should  occur  (absence  of  carbonate),  and  if 
the  mixture  be  subsequently  heated  to  boiling, 
the  filtrate  should  respond  to  the  following 
tests:  The  addition  of  a  few  drops  of  silver 
nitrate  T.S.  to  a  portion  of  the  filtrate  should, 
upon  warming,  cause  a  brown  to  black  colora- 
tion or  precipitate.  If  another  portion  of  the 
nitrate  be  added  drop  by  drop  to  an  excess 
of  mercuric  chloride  T.S.,  a  white  precipi- 
tate of  mercurous  chloride  is  formed  upon 
gently  heating.  Another  portion  of  the  cold 
filtrate  should  afford  no  turbidity  with  ammo- 
nium oxalate  T.S.  (absence  of  calchim).  If 
0.5  Gm.  of  the  salt  be  boiled  with  10  Cc.  of 
potassium  hydroxide  T.S.,  a  reddish-brown  pre- 
cipitate will  be  produced;  and  if  to  the  filtrate 
from  the  latter,  slightly  acidulated  with  hy- 
drochloric acid,  magnesia  mixture  T.S.  be 
added,  and  subsequently  an  excess  of  ammonia 
water,  no  crystalline  precipitate  should  be  pro- 
duced  (absence  of  phosphate).     If  1  Gm.  of 
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the  salt  be  dissolved  in  about  25  Cc.  of  boiling 
water  by  the  aid  of  sufficient  hydrochloric  acid, 
added  drop  by  drop,  then  a  slight  excess  of 
ammonia  water  added,  the  filtrate  from  the 
reddish-brown  precipitate  should  be  colorless, 
and,  after  acidulating  with  hydrochloric  acid, 
should  not  respond  to  the  Time-Limit  Test  for 
heavy  metals  (see  Part  III,  Test  No.  121)." 
U.  S. 

Syrup  of  ferrous  hypophosphite  may  be  pre- 
pared by  simply  adding  syrup  to  the  solution 
of  the  hypophosphite  remaining  after  the  sepa- 
ration of  the  calcium  sulphate  in  the  process 
of  Wood  above  given.  If  two  and  a  half 
ounces  of  water  be  used  in  the  process,  and  the 
paste  resulting  from  the  precipitation  of  the 
calcium  sulphate  be  pressed  out,  the  remaining 
liquid,  after  filtration,  will  form  with  seven 
times  its  volume  of  syrup  a  liquid  containing 
two  grains  of  the  hypophosphite  in  a  flui- 
drachm.  (P.  J.,  April,  1868.)  But  in  this 
form,  if  the  syrup  be  not  thoroughly  protected 
it  quickly  absorbs  oxygen,  and  in  a  few  hours 
begins  to  exhibit  the  formation  of  a  precipi- 
tate, rendering  it  in  a  short  time  unfit  for  use. 
A  little  phosphoric  or  citric  acid  added  to 
the  syrup  will  obviate  this  result;  but  it  is 
better  perhaps  at  once  to  form  a  syrup  from 
materials  which  will  not  be  liable  to  this  ob- 
jection. 

Wood  employs  the  following  process :  "  Take 
of  granulated  ferrous  sulphate  480  gr.,  calcium 
hypophosphite  326  gr.,  diluted  phosphoric  acid  1 
fl.  oz.,  water  1£  fl.  oz.,  syrup,  a  sufficient  quan- 
tity. Dissolve,  without  heat,  the  ferrous  sul- 
phate in  the  phosphoric  acid,  previously  mixed 
with  the  water.  Rub  the  hypophosphite  to 
fine  powder,  and  pour  on  it  the  solution  of 
the  sulphate.  Triturate  together  for  two  or 
three  minutes,  then  pour  the  mixture  on  a 
piece  of  damp  calico,  and  squeeze  out  the  liquid 
with  the  hands.  Filter  this  solution,  and  add 
to  it  seven  times  its  volume  of  strong  syrup. 
The  resulting  syrup  will  contain  two  grains 
of  ferric  hypophosphite  in  each  fluidrachm." 
The  dose  may  be  from  two  to  six  fluidrachms 
(7.5  to  22.50  Cc). 

C.  L.  Diehl  prepares  a  syrup  of  ferric 
hypophosphite  from  a  freshly  precipitated 
magma  produced  by  precipitating  a  solution  of 
calcium  hypophosphite  with  solution  of  ferric 
chloride  and  dissolving  the  magma  by  the  aid 
of  potassium  citrate.    (Proc.  A.  Ph.  A.,  1882, 

71-)  .       . 

Uses. — Ferric  hypophosphite  may  be  given  in 

states  of  the  system  where  deficient  powers  of 
the  cerebral  centres  are  attended  with  an 
anaemic  condition  of  the  blood.  It  has  been 
especially  employed  in  phthisis  and  allied  ca- 
chexias. It  may  be  administered  in  the 
form  of  pill  or  powder,  but  the  syrup  is  more 
elegant. 

Dose,  from  five  to  ten  grains  (0.32  to  0.65 
Gm.). 

Off.  Prep. — Syrupus  Hypophosphitum  Com- 
positus,  U.  8. 


FERRI  PHOSPHAS.  Br. 

IRON  PHOSPHATE 

(feVri  pkos'phas) 

"A  powder  containing  not  less  than  47  per 
cent,  of  hydrous  ferrous  phosphate,  Fe3(P04)a 
8H2O,  with  ferric  phosphate  and  some  iron 
oxide."    Br. 

Phosphate  of  Iron ;  Phosphas  Ferroso-Ferricus ; 
Ferroso-Ferric  Phosphate ;  Phosphate  de  Fer,  Phos- 
phate Ferroso-ferrique,  Fr. ;  Ferrum  l'hosphoricum,  P. 
O. ;  Phosphorsaures  Eisenoxydul  (Eisenoxydul-Oxyd), 
O.j  Fosfata  de  hierro,  tip. 

"Ferrous  Sulphate,  3  ounces  (Imperial)  or 
60  grammes;  Sodium  Phosphate,  2|  ounces 
(Imp.)  or  55  grammes;  Sodium  Bicarbonate,  J 
ounce  (Imp.)  or  15  grammes;  Distilled  Water, 
boiling,  a  sufficient  quantity.  Dissolve  the  Fer- 
rous Sulphate  in  thirty  fluid  ounces  (Imp. 
meas.)  or  six  hundred  cubic  centimetres  of  the 
Distilled  Water,  and  the  Sodium  Phosphate  in 
an  equal  quantity  of  Distilled  Water;  when 
each  of  the  solutions  has  cooled  to  between 
100°  and  130°  F.  (37.8°  and  54.4°  C),  add 
the  latter  to  the  former,  pouring  in  also  a 
solution  of  the  Sodium  Bicarbonate  in  a  little 
Distilled  Water;  mix  thoroughly;  transfer  the 
precipitate  to  a  calico  filter;  wash  it  with  hot 
Distilled  Water  until  the  washings  no  longer 
afford  any  reaction  with  the  tests  for  sulphates ; 
finally  dry  the  precipitate  at  a  temperature  not 
exceeding  120°  F.  (48.9°  C.)."    Br. 

This  iron  phosphate,  which  is  a  slate  colored 
powder,  must  not  be  confounded  with  the  soluble 
ferric  phosphate  of  the  U.  S.  P.  (8th  Rev.), 
which  is  in  green  transparent  scales.  As  ob- 
tained by  the  present  process,  this  U.  S.  prepa- 
ration is  not  a  definite  chemical  compound,  but 
a  mixture,  which  should  probably  be  called 
sodio-ferric  citro-phosphate,  and  bears  a  re- 
semblance to  the  pyrophosphate,  which  is  now 
usually  made  by  a  similar  process.  (See  Ferri 
Phosphas  Solubilis.) 

The  British  iron  phosphate  is  a  very  different 
salt.  By  double  decomposition  ferrous  phos- 
phate and  sodium  sulphate  are  produced,  the 
former  precipitating  as  a  white  bulky  powder, 
which  soon  changes  on  exposure  to  a  greenish- 
blue,  and  ultimately  to  a  slate  color;  since  the 
sodium  phosphate  is  chemically  an  acid  salt 
(NaaHP04)  a  portion  of  phosphoric  acid  is 
liberated  during  the  reaction,  and  this,  retaining 
in  solution  some  of  the  ferrous  phosphate, 
requires  the  addition  of  the  solution  of  sodium 
bicarbonate  to  neutralize  it  and  set  free  the 
remainder  of  the  ferrous  phosphate.  This  salt, 
when  first  formed,  is  represented  by  the  for- 
mula Fe3(P04)2;  but  its  strong  affinity  for 
oxygen  causes  the  gradual  production  of  ses- 
quisalt,  which,  therefore,  to  a  certain  extent, 
always  exists  in  the  preparation;  hence  the 
British  authority  requires  it  to  contain  at  least 
47  per  cent,  of  ferrous  phosphate,  Fes(P04)a. 
8H2O.    (See  P.  J.,  1897,  141.) 

Properties. — "A  slate-blue  amorphous  pow- 
der, insoluble  in  water,  soluble  in  hydrochloric 
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acid.  The  solution  yields  a  precipitate  with 
solutions  of  potassium  ferrocyanide  and  ferri- 
cyanide;  and  when  treated  with  tartaric  acid 
and  an  excess  of  solution  of  ammonia,  and  sub- 
sequently with  the  solution  of  magnesium  am- 
monio-sulphate,  it  gives  a  white  granular  pre- 
cipitate. Each  gramme  dissolved  in  hydro- 
chloric acid  should  not  cease  to  yield  a  blue 
precipitate  with  solution  of  potassium  fer- 
ricyanide  until  at  least  28.2  cubic  centimetres 
of  the  volumetric  solution  of  potassium  bi- 
chromate have  been  added.  It  should  yield  no 
characteristic  reaction  with  the  tests  for  arse- 
nium."  Br.  This  shows  the  presence  of  47  per 
cent,  of  ferrous  phosphate. 

Ferric  phosphate,  dissolved  to  saturation  in  a 
boiling  solution  of  metaphosphoric  acid  (HP 
O3),  under  the  name  of  superphosphate  of 
iron,  was  proposed  as  a  remedy,  in  1851,  by 
Routh  of  London.  Thomas  Greenish  of  the 
same  city,  states  that  the  solution  of  the  salt, 
on  cooling,  hardens  into  a  mass  of  pilular  con- 
sistence, soluble  in  water  in  all  proportions, 
and  free  from  any  disagreeable  or  inky  taste. 

Uses. — Ferric  phosphate  possesses  the  gen- 
eral properties  of  the  ferruginous  preparations, 
and  has  been  given  with  advantage  in  amenor- 
rhea and  dyspepsia. 

Dose,  from  five  to  ten  grains  (0.32  to  0.65 
Gm.).1 


1  Compound  Syrup  of  Phosphate  of  Iron.  Chemical 
Food. — For  a  formula  for  a  compound  syrup  of  phos- 
phate of  iron  by  Wiegand,  made  by  introducing  into 
it  the  phosphates  of  calcium,  potassium,  and  sodium, 
and  for  remarks  on  the  pharmacy  of  the  phosphates 
by  Procter,  see  A.  J.  P.,  1854  (pp.  Ill  and  112). 
A  formula  similar  to  Wiegand's,  communicated  by 
Edward  Parrish  as  probably  representing  the  process 
for  a  secret  preparation  considerably  used  in  Philadel- 
phia may  be  found  in  A.  J.  P.,  1857  (p.  573).  These 
formulas  are  too  complicated  to  have  any  therapeutic 
value.  Nevertheless,  as  the  preparations  have  had 
much  vogue,  under  the  name  of  chemical  food,  we 
give  the  formula  of  Parrish  from  the  journal  re- 
ferred to.  "  Take  of  Sulphate  of  Iron  600  gr.  ;  Phos- 
phate of  Soda  720  gr.  ;  Phosphate  of  Lime  720  gr.  ; 
Glacial  Phosphoric  Acid  1200  gr.  ;  Carbonate  of  Soda 
40  gr.  :  Carbonate  of  Potassa  60  gr.  ;  Hydrochloric 
Acid,  Water  of  Ammonia,  each,  a  sufficient  quantity  ; 
Powdered  Cochineal  120  gr.  ;  Water  a  sufficient  quan- 
tity, to  make  20  fluidounces ;  Sugar  36  troyounces ; 
.  Oil  of  Orange  10  minims.  Dissolve  the  Sulphate  of 
Iron  in  2  fluidounces  and  the  Phosphate  of  Soda  in 
4  fluidounces  of  boiling  Water.  Mix  the  solutions, 
and  wash  the  precipitated  phosphate  of  iron  till  the 
washings  are  tasteless.  Dissolve  the  Phosphate  of 
Lime  in  4  fluidounces  of  boiling  Water  with  suffi- 
cient Hydrochloric  Acid  to  make  a  clear  solution, 
precipitate  it  with  Water  of  Ammonia,  and  wash 
the  precipitate.  To  the  freshly  precipitated  phos- 
phates add  the  Phosphoric  Acid  previously  dissolved 
in  Water.  When  clear,  add  the  Carbonates  of  Soda 
and  Potassa,  and  afterwards  sufficient  Hydrochloric 
Acid  to  dissolve  the  precipitate.  Now  add  Cochineal 
mixed  with  the  Sugar,  apply  heat,  and,  when  the 
syrup  is  formed,  strain  and  flavor  it.  Each  tea- 
spoonful  contains  about  one  grain  of  phosphate  of 
iron  and  two  and  a  half  grains  of  phospnate  of  lime, 
with  smaller  quantities  of  the  alkaline  phosphates, 
all  in  perfect  solution."  The  objection  to  such 
preparations  as  this  is  not  that  each  of  the  ingre- 
dients may  not  be  useful,  but  that  they  are  so  numer- 
ous that  a  morbid  state  of  system  in  which  they  can 
all  be  indicated  must  be  extremely  rare,  and  every 
medicine  is  more  or  less  noxious  if  given  when  it  Is 
not  needed.  The  probability  is  that  the  therapeutic 
value  of  the  preparation  depends  mainly  on  its  fer- 
ruginous ingredient,  and  that,  as  a  rule,  its  thera- 
peutic effects  may  be  equally  well  if  not  better 
obtained  from  a  simple  syrup  of  ferric  phosphate. 
(See  P.  J.,  1893,  795,  797.) 


FERRI  PHOSPHAS  SOLUBILIS.  U.  S. 

SOLUBLE  FERRIC  PHOSPHATE 

(fer'ri  phos'phas  so-lulii-lis) 

"  It  should  contain  Ferric  Phosphate  cor- 
responding in  amount  to  not  less  than  12  per- 
cent, of  metallic  iron,  and  should  be  kept  in 
amber-colored,  well-stoppered  bottles,  protected 
from  light."    U.  S. 

Ferri  et  Sodii  Citro-phosphas ;  Ferrum  Phospho- 
ricum  cum  Natrio  Citrico ;  Soluble  Phosphate  of 
Iron,  Sodio-ferric  Citro-phosphate  ;  Citro-phosphate 
de  Fer  et  de  Soude,  Fr. ;  Natriumferricitro-phos- 
phat,  O. 

No  process  is  given  for  this  preparation  in 
the  U.  S.  P.  (8th  Rev.).  That  of  the  U.  S.  P. 
1890  is  as  follows:  "Ferric  Citrate,  fifty 
grammes  [or  1  ounce  av.,  334  grains] ;  Sodium 
Phosphate,  uneffloresced,  fifty-five  grammes  [or 
1  ounce  av.,  411  grains] ;  Distilled  Water,  one 
hundred  cubic  centimeters  [or  3  fluidounces,  183 
minims].  Dissolve  the  Ferric  Citrate  in  the 
Distilled  Water  by  heating  on  a  water-bath.  To 
this  solution  add  the  Sodium  Phosphate,  and 
stir  constantly  until  it  is  dissolved.  Evap- 
orate the  solution  on  a  water-bath,  at  a  tem- 
perature not  exceeding  60°  C.  (140°  F.),  to  the 
consistence  of  thick  syrup,  and  spread  it  on 
plates  of  glass,  so  that,  when  dry,  the  salt  may 
be  obtained  in  scales.  Keep  the  product  in 
dark  amber-colored,  well-stoppered  bottles." 
U.  S.  1890.  (See  preceding  article.) 

W.  A.  Puckner  (Proc.  A.  Ph.  A.,  1897,  231) 
proposes  the  following  process,  preferring  po- 
tassium chlorate  to  nitric  acid  as  an  oxidizing 
agent. 

Ferrous  sulphate,  in  clear  crystals,  156  Gm. ; 
sulphuric  acid,  20  Cc. ;  potassium  chlorate,  12 
Gm. ;  ammonia  water,  340  Cc. ;  citric  acid,  120 
Gm. ;  sodium  phosphate,  unefnoresced,  200  Gm. ; 
water,  a  sufficient  quantity.  Add  the  sulphuric 
acid  to  240  Cc.  of  water,  contained  in  a  glass  or 
porcelain  vessel,  to  this  add  the  ferrous  sul- 
phate, warm  gently  until  all  is  dissolved,  then 
add  the  potassium  chlorate  and  continue  the 
heat  for  one-half  hour,  or  until  a  drop  of  the 
solution  added  to  potassium  ferricyanide  test 
solution  no  longer  produces  a  distinct  green  or 
bluish-green  color.  Add  this  solution,  slowly 
and  with  constant  agitation,  to  the  ammonia 
water  contained  in  a  suitable  vessel;  to  this 
mixture  add  hot  water,  4000  Cc,  and  allow  to 
subside,  and,  after  one-half  hour,  decant  or 
siphon  off  the  clear  supernatant  liquid.  To 
the  residue  add  2000  Cc.  of  hot  water,  allow 
to  subside,  and  decant ;  repeat  this  washing  with 
six  portions  of  hot  water,  allowing  the  last 
portion  to  subside  for  at  least  six  hours  or 
overnight.  Decant  or  siphon  off  the  clear  liquid 
as  closely  as  possible,  then  add  to  the  remaining 
magma  the  citric  acid  and  the  sodium  phos- 
phate, warm  gently  until  solution  results,  and 
then  evaporate  on  a  water  bath  at  a  tempera- 
ture not  exceeding   60°    C.  until  the   solution 
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weighs  500  Gm.,  and  spread  it  on  plates  of 
glass,  so  that,  when  dry,  the  salt  may  be  ob- 
tained in  scales. 

Solution  of  Ferric  Phosphate  (50  per  cent.). 
By  evaporating  the  solution  made  by  Puckner's 
method  (see  above)  on  a  water  bath  until  it 
measures  500  Cc,  a  solution  is  made  containing 
50  per  cent,  of  feme  phosphate. 

Properties. — It  is  officially  described  as  in 
"  thin,  bright  green,  transparent  scales,  with- 
out odor,  and  having  an  acidulous,  slightly 
saline  taste.  The  salt  is  permanent  hi  dry  air 
when  excluded  from  light,  but  when  unpro- 
tected, soon  becomes  dark  and  discolored.  Freely 
and  completely  soluble  in  water;  insoluble  in 
alcohol.  The  aqueous  solution  of  the  salt  shows 
a  slightly  acid  reaction  with  blue  litmus  paper. 
The  addition  of  ammonia  water  to  the  solution 
of  the  salt  produces  a  reddish-brown  color. 
If  Soluble  Ferric  Phosphate  be  boiled  with  po- 
tassium hydroxide  T.S.,  it  affords  a  brownish- 
red  precipitate  without  evolving  ammonia.  Dis- 
solve 0.1  Gm.  of  the  salt  in  2  Cc.  of  warm 
water,  add  5  Cc.  of  potassium  hydroxide  T.S., 
boil  and  filter.  Neutralize  the  filtrate  with  hy- 
drochloric acid,  add  2  Cc.  of  magnesia  mixture 
T.S.  and  ammonia  water  in  slight  excess.  A 
white,  crystalline  precipitate  is  produced,  which, 
if  well  washed  on  a  filter,  is  turned  yellow  by 
silver  nitrate  T.S.  To  1  Cm.  of  the  salt  dis- 
solved in  10  Cc.  of  water,  add  15  Cc.  or  a  Blight 
excess  of  boiling  potassium  hydroxide  T.S., 
and,  after  thoroughly  mixing,  filter.  The  fil- 
trate, after  strongly  acidulating  with  hydro- 
chloric acid  and  adding  10  Cc.  of  magnesia 
mixture  T.S.,  followed  by  a  slight  excess 
of  ammonia  water,  will  afford  an  abun- 
dant, white,  crystalline  precipitate.  If  0.555 
Gm.  of  the  salt  be  dissolved  in  10  Cc.  of  water, 
in  a  glass-stoppered  flask  having  a  capacity  of 
about  100  Cc,  and  2  Cc.  of  hydrochloric  acid 
and  40  Cc.  of  water  added,  and  if,  after  the 
addition  of  1  Gm.  of  potassium  iodide,  and 
securely  closing  the  flask,  the  mixture  be  kept 
for  half  an  hour  at  40°  C.  (104°  F.),  and 
then  cooled,  it  should  require  not  less  than 
12  Cc.  of  tenth-normal  sodium  thiosulphate 
V.S.  to  discharge  the  color  of  the  liquid  (each 
Cc.  of  tenth-normal  sodium  thiosulphate  V.S. 
indicating  1  percent,  of  metallic  iron)."    U.  S. 

Uses. — See  Ferri  Pyrophosphas  Solubilis. 

Off.  Prep. — Elixir  Ferri,  Quininae  et  Strych- 
ninse  Phosphatum,  U.  S.;  Glyceritum  Ferri,  Qui- 
ninae et  Strychninae  Phosphatum,  U.  S.;  Syrupus 
Ferri,  Quininae  et  Strychninae  Phosphatum,  U.  S. 
( from  glycerite ) . 

FERRI  PYROPHOSPHAS  SOLUBILIS. 
U.  S. 

SOLUBLE  FERRIC  PYROPHOSPHATE 

(fer'ri  p^-ro-phSs'phas  so-lu'bj-ris) 

"  It  should  contain  Ferric  Pyrophosphate  cor- 
responding in  amount  to  not  less  than  10  per- 


cent, of  metallic  iron,  and  should  be  kept  in 
amber-colored,  well-stoppered  bottles,  protected 
from  light."   U.  S. 

Ferri  Pyrophosphas,  U.  8.  1880;  Ferric  Pyro- 
phosphate ;  Pyrophosphate  of  Iron ;  Ferri  et  Sodii 
Citro-pyrophosphas ;  Ferrum  Pyrophosphoricum  cum 
Sodio  Citrico ;  Pyrophosphate  of  Iron  with  Sodium 
Citrate  ;  Sodio-ferrlc  Citro-pyrophosphate  ;  Pyrophos- 
phate de  Fer  et  de  Soude,  Fr.;  Pyrophosphorsaures 
Lisenoxyd  mit  Citronensaurem  Natron,  O. 

"  Ferric  Citrate,  fifty  grammes  [or  1  ounce 
av.,  334  grains] ;  Sodium  Pyrophosphate,  un- 
effloresced,  fifty  grammes  [or  1  ounce  av.,  334 
grains] ;  Distilled  Water,  one  hundred  cubic 
centimeters  [or  3  fiuidounces,  183  minims].  Dis- 
solve the  Ferric  Citrate  in  the  Distilled  Water, 
by  heating  on  a  water-bath.  To  this  solution 
add  the  Sodium  Pyrophosphate,  and  stir  con- 
stantly, until  it  is  dissolved.  Evaporate  the 
solution,  on  a  water-bath,  at  a  temperature  not 
exceeding  60°  C.  (140°  F.),  to  the  consistence 
of  thick  syrup,  and  spread  it  on  plates  of 
glass,  so  that,  when  dry,  the  salt  may  be  ob- 
tained in  scales.  Keep  the  product  in  dark 
amber-colored,  well-stoppered  bottles."  U.  S. 
1890. 

There  does  not  seem  to  be  a  good  reason  for 
appending  "  Solubilis"  to  the  title  of  this  salt; 
it  is  practically  the  same  ferric  pyrophosphate 
as  that  of  the  U.  S.  P.  1880,  which  had  no  such 
addition  (see  Ferri  J'hosphas  Solubilis).  The 
unnecessary  lengthening  of  the  official  Latin 
names  which  must  be  used  in  prescription 
writing  is  to  be  strongly  deprecated.  This 
formula  is  based  upon  a  method  proposed  by 
M.  E.  Robiquet  to  the  Academy  of  Medicine 
at  Paris,  in  February,  1857,  of  preparing  ferric 
pyrophosphate  for  use,  by  dissolving  a  gela- 
tinous precipitate  of  the  salt  in  a  solution  of 
ammonium  citrate,  and  forming  a  syrup  with 
the   solution. 

The  view  which  obtained  when  this  process 
was  first  made  official  was  that  a  double  salt 
was  formed,  consisting  of  ferric  pyrophosphate 
and  ammonium  citrate,  which  might  be  called 
ammonio-ferric  citro-orthophosphate.  Accord- 
ing to  B.  Rother  (A.  J.  P.,  1876,  p.  174),  there 
was  an  excess  of  ferric  citrate  in  the  pyro- 
phosphate of  iron  of  the  U.  S.  P.  1870,  and 
it  was  believed  to  be  a  complex  mixture  of  the 
colloid  salts  ammonio-ferric  pyrophosphate,  am- 
monio-ferric citrate,  and  free  ferric  citrate,  as 
shown  in  the  reaction : 

2Fe43P207  -4-  6(NH4)3CeH607  = 

Fe43P207.3(NH4)4P207  -f  2FeCeH5 

07.  (NH^sCeHsO?  +  2FeC6Hu07 
By  mixing  two  molecules  of  ferric  citrate  and 
one  of  ammonium  pyrophosphate  a  compound 
analogous  to  the  official  preparation  was  ob- 
tained, containing  the  same  proportion  of  ammo- 
nio-ferric pyrophosphate,  but  mixed  with  twice 
as  much  ammonio-ferric  citrate  and  free  ferric 
citrate.  Rother's  views  were  adopted  by  the 
Committee  of  Revision  of  1880,  as  well  as  the 
salt  which  he  recommended,  in  which  ammonia 
was  replaced  by  soda,  because  of  the  greater 
stability  of  the  latter.     Soluble   Ferric  Pyro- 
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phosphate  consists  probably  of  sodio-ferric 
pyrophosphate,  sodio-ferric  citrate,  and  free 
ferric  citrate. 

Sodio-ferric  pyrophosphate,  dried  at  100°  C, 
is  considered  by  Fliickiger  (Pharm.  Chem.,  2d 
ed.,  p.  607,  1888)  to  have  the  following  com- 
position : 

Fe4(P207)3  +  3Na4Pa07  +  14H20 

Properties. — It  is  officially  described  as  in 
"  thin,  apple-green,  transparent  scales,  without 
odor,  and  having  an  acidulous,  slightly  saline 
taste.  The  salt  is  permanent  in  dry  air,  when 
excluded  from  light,  but  when  unprotected,  soon 
becomes  discolored.  Freely  and  completely 
soluble  in  water;  insoluble  in  alcohol.  The 
aqueous  solution  of  the  salt  shows  a  slightly  acid 
reaction  with  blue  litmus  paper.  If  Soluble 
Ferric  Pyrophosphate  be  boiled  with  potassium 
hydroxide  T.S.,  it  affords  a  brownish-red  pre- 
cipitate without  evolving  the  odor  of  ammonia. 
If  0.1  Gm.  of  the  salt  be  fused  with  0.1  Gm. 
each  of  potassium  nitrate  and  sodium  carbonate, 
and  the  residue  boiled  with  10  Cc.  of  distilled 
water  and  filtered,  the  filtrate,  after  being  ren- 
dered nearly,  but  not  quite  neutral  with  highly 
diluted  nitric  acid,  should  yield  a  yellow  pre- 
cipitate upon  the  addition  of  silver  nitrate  T.S. 
If  0.555  Gm.  of  the  salt  be  dissolved  in  10  Cc. 
of  water,  in  a  glass-stoppered  flask  having  a 
capacity  of  about  100  Cc,  and  2  Cc.  of  hydro- 
chloric acid  and  40  Cc.  of  water  added,  and 
if,  after  the  addition  of  1  Gm.  of  potassium 
iodide,  and  securely  closing  the  flask,  the  mix- 
ture be  kept  for  half  an  hour  at  40°  C.  (104° 
F.),  and  then  cooled,  it  should  require  not  less 
than  10  Cc.  of  tenth-normal  sodium  thiosul- 
phate  V.S.  to  discharge  the  color  of  the  liquid 
(each  Cc.  of  the  tenth-normal  sodium  thiosul- 
phate  V.S.  indicating  1  percent,  of  metallic 
iron)."   U.  S. 

Ridenour  believed  that  the  presence  of  ortho- 
phosphate  in  some  samples  of  ferric  pyrophos- 
phate is  due  to  the  carelessness  of  the  manu- 
facturer and  proposed  a  test  for  the  presence 
of  orthophosphate  (A.  J.  P.,  1900,  125). 

Uses. — It  is  a  very  good  chalybeate,  mild  yet 
efficient  in  its  action  on  the  system,  without 
disagreeable  taste,  and,  from  its  solubility, 
readily  administered  in  any  form  that  may  be 
desirable,  whether  that  of  pill,  simple  solution 
in  water,1  or  syrup. 

Dose,  two  to  ten  grains  (0.13  to  0.65  Gm.). 

FERRI  SULPHAS.  U.  S.,  Br. 

FERROUS  SULPHATE  [Iron  Protosulpbato] 

(fer'rl  sul'pb.&s) 

FeS04+7H20  =  276.01 

"It  should  contain  not  less  than  99.5  per- 
cent, of  pure  Ferrous  Sulphate   [SOa.C^Fe  + 

1  Liquor  Ferri  Pyrophosphatis. — A  permanent  solu- 
tion may  be  made  by  Rother's  process  by  dissolving 
120  grains  of  iron  pyrophosphate  in  five  fluidrachms 
of  water  with  the  aid  of  heat,  filtering  while  hot, 
mixing  the  nitrate  with  two  fluidrachms  of  glycerin, 
and  adding  enough  water  through  the  filter  to  make 
one  fluidounce.    (D.  C,  1886,  p.  99.) 


7H2O] ;  the  crystals  should  not  be  effloresced, 
and  should  be  kept  in  well-stoppered  bottles." 
U.  S.  "Ferrous  Sulphate,  FeS04,7H20,  may 
be  prepared  by  the  interaction  of  diluted  sul- 
phuric acid  and  iron."    Br. 

Sulphate  of  Iron,  Green  Vitriol ;  Sulfas  Ferrosus, 
Ferrum  Vitriolatum  Purum,  Vitriolum  Martis  Purum  ; 
Sulfate  Ferreux  Officinal,  Fr.  Cod.;  Sulfate  (proto- 
sulfate)  de  Fer,  Fr. ;  Ferrum  Sulfuricum,  P.  O.; 
Ferrosulfat,  Schwefelsaures  Eisenoxydul,  O. ;  Sol- 
fato  ferroso,  It.;   Sulfato  ferroso,  Sp. 

The  British  Pharmacopoeia  (1885)  contained 
the  following  process  for  this  salt: 

"  Take  of  Iron  Wire  four  ounces  [avoirdu- 
pois] ;  Sulphuric  Acid  four  fluidounces  [Im- 
perial measure] ;  Distilled  "Water  one  pint  and 
a  half  [Imp.  meas.].  Pour  the  water  on  the 
Iron  placed  in  a  porcelain  dish,  add  the  Sul- 
phuric Acid,  and,  when  the  disengagement  of 
gas  has  nearly  ceased,  boil  for  ten  minutes. 
Filter  now  through  paper,  and,  after  the  lapse 
of  twenty-four  hours,  separate  the  crystals 
which  have  been  deposited  from  the  solution. 
Let  these  be  dried  on  filtering  paper  placed  on 
porous  bricks,  and  preserved  in  a  stoppered 
bottle."  Br.  1885. 

The  object  of  this  process  is  to  make  a  pure 
ferrous  sulphate  by  direct  combination.  Sul- 
phuric acid,  in  a  concentrated  state,  acts  but 
imperfectly  on  iron,  but  when  diluted,  a  vigor- 
ous action  takes  place.  The  theoretical  quanti- 
ties for  mutual  reaction  are  56  of  iron  to  98  of 
acid.  This  proportion  is  one  part  of  iron  to  one 
and  three-quarters  of  acid.  The  British  Council 
uses  an  excess  of  acid,  the  weight  of  acid  being 
7.38  avoirdupois  ounces,  instead  of  7.  An  excess 
of  iron,  however,  is  desirable,  as  it  tends  to 
secure  the  production  of  a  perfect  ferrous  sul- 
phate. A  process  for  this  salt  was  given  in  the 
U.  S.  P.  1870,  which  was  based  upon  the  method 
of  Bonsdorff.  This  chemist  found  that,  when  a 
perfect  ferrous  sulphate  was  formed  in  solution 
by  heating  diluted  sulphuric  acid  with  an  ex- 
cess of  iron,  it  might  be  crystallized  free  from 
sesquioxide,  provided  a  little  excess  of  sulphuric 
acid  were  added  to  the  liquid  before  filtration, 
in  order  to  prevent  the  formation  of  any  sesqui- 
oxide during  the  process,  at  the  same  time 
avoiding,  as  much  as  possible,  contact  with 
the  air.  Hence  the  directions  in  the  former 
U.  S.  Pharmacopoeia  formula  to  acidulate  with 
sulphuric  acid,  to  cause  the  funnel  to  touch  the 
bottom  of  the  receiving  vessel,  which  avoids 
the  dropping  of  the  liquid  through  the  air, 
and  to  cover  the  vessel  containing  the  con- 
centrated liquid  when  it  is  set  aside  to  crys- 
tallize. 

Commercial  Ferrous  Sulphate  or  Copperas 
is  manufactured  on  a  large  scale  for  the  pur- 
poses of  the  arts,  from  the  native  ferric  sul- 
phide or  iron  pyrites,  by  roasting,  oxidation 
by  exposure  to  air  and  moisture,  and  lixivia- 
tion.  The  constituents  of  the  mineral  become 
sulphuric  acid  and  ferrous  and  ferric  oxides, 
which,  by  their  union,  form  the  salt.  Ferrous 
sulphate  is  also  obtained  in  many  chemical  pro- 
cesses as  a  collateral  product,  as  in  the  manu- 
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facture  of  alum,  in  the  precipitation  of  copper 
from  solutions  of  copper  sulphate  by  scraps 
of  iron,  etc. 

Commercial  ferrous  sulphate  is  far  from 
being  pure.  Besides  containing  some  ferric  sul- 
phate, it  is  generally  contaminated  with  metallic 
and  earthy  salts,  such  as  those  of  copper,  zinc, 
aluminum,  and  magnesium.  Two  principal 
kinds  occur  in  the  market,  one  in  large  grass- 
green  crystals,  the  surface  of  which  is  studded 
with  ochreous  spots;  the  other  of  a  bluish- 
green  color,  and  ordinarily  mixed  with  the  pow- 
der of  the  effloresced  salt.  Commercial  sulphate 
should  never  be  dispensed  by  the  pharmacist 
until  it  has  undergone  purification  by  recrystal- 
lization  from  a  slightly  acid  solution. 

Properties. — Ferrous  sulphate  is  in  the  form 
of  "  large,  pale  bluish-green,  monoclinic  prisms, 
without  odor,  and  having  a  saline,  styptic  taste; 
efflorescent  in  dry  air.  On  exposure  to  moist 
air,  the  crystals  rapidly  oxidize,  and  become 
coated  with  brownish-yellow,  basic  ferric  sul- 
phate. Soluble  in  0.9  part  of  water  at  25°  ('. 
(77°  F.)  and  in  0.3  part  of  boiling  water; 
insoluble  in  alcohol.  When  slowlv  heated  to 
115°  C.  (239°  F.),  the  crystals  disintegrate, 
and  lose  3S.S7  percent,  of  their  weight  (G  mole- 
cules of  water  of  crystallization).  The  aqueous 
solution  of  the  salt  shows  an  acid  reaction  with 
blue  litmus  paper,  and,  even  when  highly 
diluted,  gives  with  potassium  ferricyanide  T.S. 
a  blue  color  or  precipitate.  and  with  barium 
chloride  T.S.  a  white  precipitate  insoluble  in 
hydrochloric  acid.  If  1  Gm.  of  the  salt  be 
dissolved  in  about  25  Cc.  of  water,  containing 
1  Ce.  of  diluted  sulphuric  acid,  the  solution 
heated  to  boiling,  oxidized  with  nitric  acid,  and 
then  mixed  with  a  slight  excess  of  ammonia 
water,  the  filtrate  from  the  reddish-brown  pre- 
cipitate produced  should  be  colorless,  and,  after 
acidulating  with  hydrochloric  acid,  should  not 
respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  Part  III,  Test  No.  121).  If  another 
portion  of  the  salt  be  oxidized  and  precipitated 
as  directed  above,  the  filtrate,  on  evaporation 
to  dryness  and  ignition,  should  not  leave  any 
weicfhable  residue  (absence  of  salts  of  the 
alkali  metals).  If  1  Gm.  of  Ferrous  Sulphate, 
in  small  fragments,  be  agitated  during  four 
or  five  minutes  with  10  Ce.  of  alcohol,  the 
filtrate  should  not  redden  moistened  blue  litmus 
paper  (absence  of  free  acid).  If  1.38  Gm.  of 
the  salt,  in  uneffloresced  crystals,  be  dissolved 
in  about  25  Cc.  of  diluted  sulphuric  acid,  not 
less  than  49.75  Cc.  of  tenth-normal  potassium 
permanganate  V.S.  should  be  required  to  im- 
part to  the  liquid  a  permanent  pink  color  (each 
Cc.  of  the  tenth-normal  potassium  perman- 
ganate V.S.  indicating  2  percent,  of  crystallized 
Ferrous  Sulphate)."  U.  S.  "In  oblique  rhom- 
bic prisms,  of  a  pale  bluish-green  color  and 
astringent  taste;  insoluble  in  alcohol  (90  per 
cent.),  soluble  in  less  than  2  parts  of  cold 
water  and  giving  a  clear  solution  (absence  of 
oxysulphate).  It  affords  the  reactions  char- 
acteristic   of   ferrous   salts   and   of   sulphates. 


Each  gramme  dissolved  in  water  acidulated  with 
sulphuric  acid  should  not  cease  to  yield  a  blue 
precipitate  with  solution  of  potassium  ferri- 
cyanide until  36  cubic  centimetres  of  the  volu- 
metric solution  of  potassium  bichromate  have 
been  added.  It  should  yield  no  characteristic 
reaction  with  the  tests  for  copper,  zinc,  potas- 
sium, sodium,  or  ammonium.  Its  solution  in 
water  should  not  give  any  precipitate  with 
hydrogen  sulphide  (absence  of  ferric  com- 
pounds, etc.)."  Br.  As  prepared  by  Bons- 
dorff's  method,  ferrous  sulphate  is  blue,  verging 
upon  green.  When  it  becomes  more  green  than 
blue,  or  entirely  green,  an  indication  is  afforded 
that  it  contains  some  sesquioxide.  By  exposure 
to  the  air  the  crystals  absorb  oxygen,  and  be- 
come first  green,  and  ultimately  covered  with 
a  yellow  efflorescence  of  subsulphate,  insoluble 
in  water.  Sometimes  the  crystals  are  quite 
permanent  when  made  by  Bonsdorff's  method, 
owing  to  the  slight  excess  of  acid  which  they 
contain.  The  aqueous  solution  is  bluish  green, 
but  by  standing  it  attracts  oxygen,  and  be- 
comes first  green  and  then  reddish,  depositing, 
in  the  meantime,  a  portion  of  sesquisulphate, 
having  the  composition: 

Fc2(SC/4)3  -f  Fe20a  +  8HaO 
At  a  red  heat  it  loses  its  acid,  and  is  con- 
verted into  the  anhydrous  ferric  oxide  called 
colcothar.  It  is  incompatible  with  the  alkalies 
and  their  carbonates,  soaps,  lime  water,  calcium 
and  barium  chlorides,  sodium  borate  and  phos- 
phate, silver  nitrate,  and  lead  acetate  and  sub- 
acetate.  It  is  decomposed  also  by  astringent 
vegetable  infusions,  the  tannic  and  gallic  acids 
of  which  form,  if  any  sesquioxide  be  present, 
a  black  compound  of  the  nature  of  ink.  The 
extent  to  which  this  change  lessens  the  activity 
of  the  salt  is  not  well  ascertained.  Ferrous 
sulphate,  as  found  in  commerce,  is  often  the 
impure  commercial  sulphate,  which  is  not  fit 
for  medicinal  use.  The  perfectly  pure  salt  is 
precipitated  white  by  potassium  ferrocyanide, 
but  that  of  ordinary  purity  gives  a  greenish 
precipitate,  more  or  less  deep,  with  this  test, 
owing  to  the  presence  of  some  ferric  oxide. 
Copper  may  be  detected  by  immersing  in  the 
solution  a  bright  piece  of  iron,  on  which  a 
cuprous  film  will  be  deposited.  Both  copper 
and  zinc  may  be  discovered  by  oxidizing  the 
iron  by  boiling  the  solution  of  the  salt  with 
nitric  acid  and  then  precipitating  the  iron  by 
an  excess  of  ammonia.  If  the  filtered  solution 
be  blue,  copper  is  present,  and  if  it  contain 
zinc,  this  will  be  separated  in  flakes  of  white 
oxide  on  expelling  the  excess  of  ammonia  by 
ebullition. 

It  is  often  desirable  to  protect  ferrous  sul- 
phate against  the  oxidation  to  which  it  is  liable 
on  exposure.  Sugar  acts  as  a  preservative  in 
the  case  of  this  salt,  as  in  that  of  ferrous 
iodide.  It  may  be  added  to  the  solution,  or 
incorporated  with  the  sulphate  in  substance. 
E.  Latour  has  given  a  formula  for  crystallizing 
the  salt  with  sugar.  Geo.  Welborn  has  found 
that  a  small  lump  of  camphor,  wrapped  in  tissue 
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paper,  and  placed  in  the  bottle  with  the  sul- 
phate, prevents  its  oxidation.  (P.  J.,  May, 
1868,  p.  537.)  Pavesi  of  Mortara,  effects  the 
same  object  by  incorporating  it  with  an  equal 
weight  of  gum  arabic,  by  evaporating  a  joint 
solution  of  the  two  substances  with  a  gentle 
heat.     (/.  P.  C,  4e  ser.,  iii.  49.) 

Uses. — Ferrous  sulphate  is  a  very  astringent 
chalybeate.  In  overdoses  it  produces  nausea, 
vomiting,  griping,  and  purging,  and  other  evi- 
dences of  gastro-enteric  irritation  or  inflamma- 
tion. Its  astringency  fits  it  especially  for  use 
when  anaemia  is  conjoined  with  marked  relaxa- 
tion or  a  tendency  to  immoderate  discharges, 
such  as  passive  hemorrhages,  colliquative  sweats, 
leucorrhoza,  gleet,  etc.  Externally,  the  solution 
has  been  used  in  chronic  ophthalmia,  leucor- 
rhoza, and  gleet,  made  of  various  strengths, 
from  one  or  two  to  eight  or  ten  grains  of  the 
salt  to  the  fluidounee  of  water.  Velpeau  has 
found  it  an  excellent  remedy  in  erysipelas,  ap- 
plied topically  in  the  form  of  solution  or  oint- 
ment. The  solution  was  made  of  three  and  a 
half  drachms  of  the  salt  to  a  pint  of  water,  and 
applied  by  compresses  kept  constantly  wet.  In 
a  few  cases  convenience  required  the  application 
of  the  ointment,  made  of  eight  parts  of  the 
salt  to  thirty  of  lard.  An  ointment  made  of  one 
or  two  parts  of  the  sulphate  to  sixty  of  lard 
was  found  by  Devergie  to  be  particularly  effi- 
cacious in  certain  skin  diseases,  especially  in 
eczema.  In  scaly  affections  it  had  no  effect. 
(See  Ferri  Sulphas  Exsiccatus.) 

Ferrous  sulphate,  usually  in  the  form  of  the 
impure  salt  or  commercial  copperas,  is  a  feeble 
disinfectant.  When  thrown  into  a  mass  of  de- 
composing organic  matter,  a  portion  of  it  is  at 
once  precipitated  as  a  sulphide  or  as  an  oxide 
by  the  hydrogen  sulphide  and  ammonia  present. 
It  is  asserted  that  ferric  sulphate  unites  with 
organic  substances  to  form  definite  stable  com- 
pounds, and  that  animal  substances  kept  in  a 
3  per  cent,  solution  of  neutral  ferric  sulphate 
for  some  time  and  then  removed,  mummify 
without  decomposition.  (AT.  R.,  Dec.  1883,  685.) 

Dose,  two  to  five  grains  (0.13  to  0.32  Gm.). 

Off.  Prep. — Ferri  Arsenas,  Br.;  Ferri  Carbonas 
Saccharatus,  U.  S.,  Br.;  Ferri  Phosphas,  Br.; 
Ferri  Sulphas  Exsiccatus,  U.  8.,  Br.;  Ferri  Sul- 
phas Granulatus,  U.  S.;  Liquor  Ferri  Subsul- 
phatis,  U.  8.;  Liquor  Ferri  Tersulphatis,  U.S., 
Br.;  Massa  Ferri  Carbonatis,  U.  8.;  Mistura  Ferri 
Composita,  U.  8.,  Br. 

FERRI  SULPHAS  EXSICCATUS. 
U.  S.,  Br. 

EXSICCATED  FERROUS  SULPHATE 
[Dried  Ferrous  Sulphate] 

(fSr'rl  sul'phas  ex-sic-ca'tus ) 

Approximately   3FeS04. 2H20  =  488.31 

Ferri  Sulphas  Exsiccata,  Br.  1885 ;  Dried  Sul- 
phate of  Iron  ;  Sulfate  Ferreux  dess6che\  Fr. ;  Ferrum 
Sulfuricum  Siccum,  P.  O. ;  Getrochnetes  Ferrosulfat, 
Entwiissertes  Schwefelsaures  Eisenoxydul,  O. ;  Sul- 
fate ferroso  desecado,  Sp. 

(33) 


*  "  Ferrous  Sulphate,  in  coarse  powder,  one 
hundred  grammes  [or  3  ounces  av.,  231  grains]. 
Allow  the  salt  to  effloresce  at  a  temperature 
of  about  40°  C.  (104°  F.),  in  dry  air,  and  then 
heat  it  in  a  porcelain  dish,  on  a  water-bath, 
constantly  stirring,  until  the  product  weighs 
from  sixty-four  to  sixty-five  grammes  [or  2 
ounces  av.,  113  grains  to  2  ounces  av.,  128 
grains].  Lastly,  reduce  the  residue  to  a  fine 
powder,  and  transfer  it  at  once  to  perfectly 
dry,  well-stoppered  bottles."    U.  S. 

"  Expose  Ferrous  Sulphate,  FeS04,7H20,  in 
a  porcelain  or  iron  dish  to  a  temperature  of 
212°  F.  (100°  C),  stirring  occasionally  until 
aqueous  vapor  ceases  to  be  given  off;  reduce 
the  residue,  which  should  weigh  about  60  per 
cent,  of  the  original  salt,  to  a  fine  powder."  Br. 

Properties. — "A  grayish-white  powder,  slowly 
but  completely  soluble  in  water,  and  conforming 
to  the  reactions  and  tests  given  under  Ferri 
Sulphas."  U.S.  100  parts  of  crystallized  fer- 
rous sulphate  yield  about  65  parts  of  the 
exsiccated  salt.  "A  nearly  white  powder, 
slowly  but  entirely  soluble  in  water.  Each 
gramme  dissolved  in  water  acidulated  with  sul- 
phuric acid  should  not  cease  to  yield  a  blue  pre- 
cipitate with  solution  of  potassium  ferricyanide 
until  at  least  54.6  cubic  centimetres  of  the 
volumetric  solution  of  potassium  bichromate 
have  been  added,  corresponding  to  at  least  92J 
per  cent,  of  Exsiccated  Ferrous  Sulphate, 
FeS04,H20."  Br. 

In  this  process  about  six  molecules  out  of 
seven,  of  the  water  of  crystallization  of  the 
salt,  are  driven  off.  The  heat  should  not  exceed 
149°  C.  (300°  F.),  otherwise  the  salt  itself 
would  suffer  decomposition.  If  the  heat  has 
been  excessive,  the  color  of  the  salt  will  be 
brownish  instead  of  grayish  white.  Dried  fer- 
rous sulphate  is  used  for  making  pills,  the 
crystallized  sulphate  not  being  adapted  to  that 
purpose.  In  prescribing  the  dried  sulphate  it 
is  necessary  to  recollect  that  about  three  grains 
of  it  are  equivalent  to  five  grains  of  the  crystal- 
lized salt. 

Dose,  one  to  three  grains  (0.065  to  0.2  Gm.). 

Off.  Prep Pilulae  Aloes  et  Ferri,  U.  8.  (Br.)  ; 

Pilula  Ferri,  Br. 

FERRI  SULPHAS  GRANULATUS.  U.  S. 

GRANULATED  FERROUS  SULPHATE 
[Precipitated  Ferrous  Sulphate] 

(fer'rl  sul'phas  gran-u-la'tus) 

FeS04  +  7H20  =  276.01 

Granulated  Sulphate  of  Iron  ;  Ferri  Sulphas  Pr«e- 
clpitatus,  U.  8.  P.  1880 ;  Precipitated  Sulphate  of 
Iron;  Sulfate  Ferreux  precipitfi,  Fr. ;  Prsecipltirtes 
Ferrosulfat,   G. 

•"Ferrous  Sulphate,  one  hundred  grammes 
[or  3  ounces  av.,  231  grains] ;  Distilled  Water, 
one  hundred  cubic  centimeters  [or  3  fluidounces, 
183  minims] ;  Diluted  Sulphuric  Acid,  five 
cubic  centimeters  [or  SI  minims] ;  Alcohol, 
twenty-five  cubic  centimeters  [or  406  minims]. 
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Dissolve  the  Ferrous  Sulphate  in  the  Distilled 
Water  previously  heated  to  boiling,  add  the 
Diluted  Sulphuric  Acid,  and  filter  the  solution 
while  hot.  Evaporate  the  solution  immediately 
in  a  tared  porcelain  dish,  on  a  sand-bath,  until 
it  weighs  one  hundred  and  fifty  grammes  [or  5 
ounces  av.,  127  grains],  and  then  cool  it  quickly, 
with  constant  stirring.  Transfer  the  product 
to  a  glass  funnel  stopped  with  a  plug  of  puri- 
fied cotton,  and,  when  it  has  thoroughly  drained, 
pour  upon  it  the  Alcohol.  When  this  has  also 
drained,  spread  the  crystalline  powder  on  bibu- 
lous paper,  dry  it  quickly  at  the  ordinary  tem- 
perature, and  transfer  it  at  once  to  perfectly 
dry,  well-stoppered  bottles."   U.  S. 

The  process  of  the  U.  S.  P.  (1890),  retained 
by  the  U.  S.  P.  (8th  Rev.),  differs  radically 
in  manipulation  from  that  of  1880;  instead  of 
pouring  the  filtered  solution  of  ferrous  sulphate 
into  alcohol  and  collecting  the  precipitate  which 
falls,  the  solution  is  granulated  by  heat  with 
constant  stirring  (not  quite  to  dryness),  and 
this  salt  is  then  washed  with  alcohol,  which 
displaces  impurities  and  facilitates  the  rapid 
drying  of  the  granular  powder. 

The  product  Ls  practically  identical  with  the 
granulated  sulphate  of  iron  of  the  British 
Pharmacopoeia  (1885).  The  British  Pharma- 
copoeia (1898)  omitted  the  granulated  salt  en- 
tirely. The  process  of  the  U.  S.  Pharmacopoeia 
of  1880  had  the  advantage  of  being  more 
manageable  and  convenient,  ferrous  sulphate 
being  used  directly  instead  of  being  made  by 
the  action  of  sulphuric  acid  on  the  metal.  The 
directions  given  in  the  first  part  of  the  former 
British  process  are  precisely  the  same  as  those 
laid  down  by  the  British  Council  for  making 
ferrous  sulphate;  but  the  hot  solution  of  the  iron 
in  the  sulphuric  acid,  instead  of  being  allowed  to 
filter  into  an  empty  vessel,  is  made  to  drop 
into  a  portion  of  rectified  spirit,  the  mixture 
being  stirred  while  it  cools.  The  acid  directed 
is  in  excess,  and  the  filtrate  is  consequent^'  an 
acid  solution  of  ferrous  sulphate  mixed  with 
spirit.  The  stirring  as  the  mixture  cools,  finely 
granulates  the  salt,  which  separates  perfectly 
pure,  the  spirit  holding  in  solution  any  ferric 
sulphate  which  may  have  been  formed,  and  the 
excess  of  acid  dissolving  any  free  sesquioxide. 
This  process,  in  its  main  features,  is  that  of 
Berthemot.  (See  8th  ed.,  U.  S.  D.) 

Properties. — "  Granulated  Ferrous  Sulphate 
is  a  very  pale  bluish-green,  crystalline  powder, 
which  should  conform  in  every  respect  to  the 
reactions  and  tests  given  under  Ferri  Sulphas." 
TJ.  S.  Barckhauser,  Salzer,  and  others  have 
stated  that  ferrous  sulphate  precipitated  by 
alcohol  did  not  always  contain  seven  molecules 
of  water,  and  it  could  not  be  relied  upon  for 
making  volumetric  solutions  because  of  this 
lack  of  uniformity  in  composition.  Caro  {Ann. 
Ch.  Ph.,  clxv.  29)  and  Schliekum  (Ph.  Ztg., 
No.  49),  on  the  other  hand,  maintain  that  pre- 
cipitated ferrous  sulphate  is  constant  in  com- 
position, and  Schliekum  proved  that  if  the  pre- 
cipitation took  place  in  the  cold  it  always  con- 


tained seven  molecules  of  water,  but  boiling 
with  strong  alcohol  diminished  the  proportion 
of  water  of  crystallization.  This  salt  is  less 
liable  to  oxidation  on  exposure  than  is  the  sul- 
phate in  its  ordinary  form,  and  experience  has 
shown  that  it  is  admirably  adapted  for  dis- 
pensing. 

Dose,  two  to  five  grains  (0.13  to  0.32  Gm.). 

Off.  Prep. — Pilulae  Ferri  Carbonatis,  17.  8. 

FERRUM.  U.  S.,  Br. 

IRON 

(fer'rum) 

Fe  =  55.5 

u  Metallic  iron,  in  the  form  of  fine,  bright, 
and  non-elastic  wire."  U.  S.  "Annealed  iron 
wire,  having  a  diameter  of  about  0.005  inch 
(0.1  millimetre)  (about  No.  35  wire  gauge), 
or  wrought-iron  nails,  free  from  oxide."     Br. 

Fit,  Mars,  Fer  metalllque,  Fr.  Cod.;  Fit  de  Fer, 
Fr. ;  Fisen,  Kisondraht,  O.;  Ferro,  Llmatura  di 
ferro,   It.;    Hierro,   Sp. 

In  the  U.  S.  Pharmacopoeia,  this  metal  is 
employed  in  different  preparations  in  the  form 
of  wire;  it  was  official  in  1850  as  Ferri  Ra- 
vnnta,  Iron   Filings.1 

Iron  is  the  most  abundant  and  useful  of  the 
metal*,  and  so  interwoven  with  the  wants  of 
mankind  that  the  extent  of  its  consumption 
by  a  nation  may  be  taken  as  an  index  of  pro- 
gress in  civilization.  H  is  universally  diffused 
in  nature,  not  only  in  the  mineral  but  also 
in  the  vegetable  and  animal  kingdoms.  There 
are  very  few  minerals  in  which  traces  of  it  are 
not  to  be  found,  and  it  is  an  essential  constit- 
uent in  many  parts  of  animals,  but  particularly 
in  the  blood.  It  is  one  of  the  few  metals 
which  are  not  deleterious  to  the  animal  econ- 
omy. Iron  occurs:  1,  native  (almost  exclu- 
sively, however,  of  meteoric  origin);  2,  sul- 
phuretted, in  the  minerals  pyrites  (simple  ferric 

>  Iron  Wire— Ferri  Filum,  U.  S.  1850.  Fil  de  Fer, 
Fr.;  Elsendraht,  O.;  Fil  di  ferro,  It.;  Hilo  de  hierro, 
Sp. 

Iron  Filings. — Ferri  Ramenta,  U.  S.  1850.  Llma- 
tura Ferri  ;  Llmailles  de  Fer,  Fr. ;  Eisenfeilicht, 
O. ;  Llmatura  di  ferro,  It. ;  Llmatura  de  hierro,  Sp. 
Iron,  when  employed  in  pharmaceutical  operations, 
should  be  of  the  the  purest  kind ;  and  hence  the 
Fharmacopceias  generally  direct  it.  when  wanted  In 
small  masses,  to  be  in  the  form  of  iron  wire,  which 
is  necessarily  made  from  the  purest,  because  the 
softest  and  most  ductile  iron,  and  is  readily  cut  Into 
pieces.  The  wire  is  very  flexible  and  without  elas- 
ticity. 

Iron  filings  are  usually  obtained  from  the  work- 
shops of  the  blacksmith  :  but,  as  furnished  from  this 
source,  they  are  generally  very  impure,  and  unfit  for 
medicinal  use.  Gobley,  upon  examining  thirty-six 
samples  of  iron  filings,  found  but  three  exempt  from 
copper ;  the  rest,  besides  wood,  sand,  and  ferric  oxide, 
contained  as  high  as  2  per  cent,  of  this  metal.  Iron 
filings  cannot  be  completely  purified  by  the  magnet, 
as  they  often  have  adhering  to  them  bits  of  foreign 
matter  which  are  carried  up  with  them.  The  only 
way  to  obtain  them  pure  is  to  file  a  piece  of  pure 
iron  with  a  clean  file.  The  French  Codex  directs 
iron  in  an  impalpable  powder  prepared  by  porpny- 
rizing  bright  and  clean  Iron  filings  without  water. 
A  dull  black  powder  is  formed,  which  must  be  care- 
fully preserved  from  moisture.  An  impalpable  pow- 
der of  the  metal,  Ferrum  Reductum,  is  ofliclal. 


PART  I. 


Ferrum. 


515 


sulphide),  pyrrotine,  or  magnetic  pyrites,  and 
arsenopyrite  or  mispickel  (a  sulph-arsenide  of 
iron) ;  3,  oxidized,  embracing  the  magnetic, 
specular,  red,  brown,  and  argillaceous  iron 
oxides,  also  chromite  (mixed  iron,  chromium, 
and  magnesium  oxides)  and  franklinite  (mixed 
iron,  manganese,  and  zinc  oxides) ;  4,  in  saline 
combination,  forming  ferrous  carbonate,  sul- 
phate, phosphate,  and  arsenate.  Those  min- 
erals of  iron  which  admit  of  being  worked 
to  advantage  are  called  iron  ores.  These  in- 
clude the  different  native  oxides,  and  the  car- 
bonate (spathic  iron).  The  best  iron  is  ob- 
tained from  the  ferroso-ferric  oxide,  usually 
called  magnetic  iron  ore,  and  the  anhydrous 
sesquioxide,  known  as  specular  iron  ore.  These 
occur  abundantly  in  Sweden,  and  furnish  the 
superior  iron  of  that  country.  The  upper 
peninsula  of  Michigan  and  the  borders  of 
Lake  Champlain  in  New  York  yield  similar 
ores.  As  a  rule,  those  ores  yield  the  best 
iron  which  occur  in   primitive   formations. 

Extraction. — The  mode  of  extracting  iron 
from  its  ores  varies  somewhat  with  the  nature 
of  the  ore;  but  the  general  principles  of  the 
operation  are  the  same  for  all.  The  ore,  pre- 
viously broken  into  small  pieces  and  roasted, 
is  exposed  to  the  action  of  an  intense  heat, 
urged  by  an  air  blast,  in  contact  with  carbo- 
naceous matter,  such  as  charcoal,  coke,  or  anthra- 
cite, and  in  connection  with  some  flux  capable 
of  fusing  with  the  impurities  of  the  ore.  The 
flux  varies  with  the  nature  of  the  ore,  and  is 
generally  limestone.  Fluorspar  is  occasionally 
used,  but  is  not  often  found  in  sufficiently  large 
deposits  to  be  available.  The  flux,  whatever 
it  may  be,  enters  into  fusion  with  the  impurities, 
and  forms  what  is  called  the  slag,  which  is  a 
fusible  lime  silicate  chiefly,  while  the  carbon 
monoxide  formed  from  the  carbonaceous  mat- 
ter, acting  on  the  ferric  oxide,  reduces  it  to  the 
metallic  state.  The  reduced  metal,  from  its 
density,  occupies  the  lower  part  of  the  furnace, 
and  is  protected  from  the  action  of  the  air  by 
the  melted  slag  which  floats  on  its  surface. 
When  the  reduction  is  completed,  the  slag  is 
allowed  to  run  out  by  a  hole  in  the  side  of  the 
furnace,  and  the  melted  metal  by  an  aper- 
ture at  the  bottom,  the  latter  being  received 
into  a  series  of  sand  moulds,  where  it  solid- 
ifies in  masses,  known  in  commerce  by  the 
name  of  pig  or  cast  iron.  In  this  state  the 
metal  is  brittle  and  far  from  being  pure,  as 
it  contains  from  3  to  6  per  cent,  of  carbon, 
with  silicon,  phosphorus,  sulphur,  and  man- 
ganese. It  is  purified,  and  brought  to  the  state 
of  malleable  iron,  by  being  fused  and  sub- 
jected, while  stirred,  to  the  action  of  a  current 
of  air  on  its  surface.  By  these  means  the 
carbon  is  nearly  burnt  out,  and  the  other  im- 
purities are  oxidized  and  made  to  rise  to  the 
surface  as  a  slag.  Instead  of  this  process, 
called  "refining,"  usage  in  this  country  and  in 
England  substitutes  what  is  called  "  pig  boil- 
ing,"— that  is,  the  pig  iron  is  at  once  submitted 
to  the  operation  of  puddling  without  previous 


refining.  The  "  puddling  "  process  consists  in 
heating  the  charge  of  pig  iron  on  the  hearth 
of  a  reverberatory  furnace  in  contact  with 
ferric  oxide  and  in  a  reducing  flame.  The 
silicon  is  first  burnt  out,  and  then  the  carbon 
gradually  disappears;  the  phosphorus  goes 
into  the  "  tap  cinder "  as  phosphide  and  phos- 
phate; the  sulphur  in  part  disappears  as  sul- 
phur dioxide  and  in  part  remains  in  the  cinder 
as  ferrous  sulphide.  As  the  metal  approaches 
to  purity,  it  becomes  tough  and  less  liquid,  and 
its  particles  agglutinate  so  as  to  form  semi- 
fused  lumps,  though  the  temperature  of  the 
furnace  continues  the  same.  These  lumps  are 
then  taken  out  of  the  furnace,  and  their  par- 
ticles, by  means  of  ponderous  hammers  moved 
by  steam  or  water  power,  or  by  great  pressure, 
are  forced  together  so  as  to  form  one  tenacious 
mass.  The  metal  is  finally  rolled  out  into 
bars  of  a  convenient  size,  when  it  constitutes 
the  malleable  iron  of  commerce. 

The  third  form  of  commercial  iron,  known  as 
"steel,"  is  made  either  by  the  cementation 
process,  the  Bessemer  process,  or  the  open 
hearth  process.  In  the  first  case,  wrought  iron 
is  packed,  with  charcoal  and  heated  until  com- 
bination takes  place,  and  the  resulting  steel  is 
cast  into  ingots.  In  the  second  case,  cast  iron 
is  melted  in  large  vessels  called  converters, 
when  a  blast  of  air  is  blown  through  the  mass, 
burning  out  the  requisite  amount  of  carbon, 
and  then,  after  addition  of  a  small  amount 
of  spiegeleisen,  or  manganiferous  cast  iron, 
the  finished  product  is  run  into  moulds;  while 
in  the  third  or  open  hearth  process,  a  mixture 
of  pig  iron  and  ore  is  heated  with  a  rever- 
beratory flame,  as  in  the  puddling  process, 
or  bars  and  blooms  of  wrought  iron  are  heated 
with  the  pig  iron,  and  steel  is  made  by  the  com- 
bination of  the  two.  Steel  contains  from  \  to 
1  per  cent,  of  carbon. 

The  production  of  pig  iron  in  the  United 
States  in  1905  was  22,992,380  tons,  valued  at 
$379,374,270.  The  steel  production  of  the 
United  States  for  1905,  was  Bessemer  steel, 
10,941,375  tons;  open  hearth  steel,  8,971,376 
tons;  crucible  and  miscellaneous,  121,000  tons, 
a  total  of  all  kinds  of  steel,  of  20,033,751  tons. 

The  United  States,  in  1905,  produced  43.2 
per  cent,  of  the  pig  iron  of  the  world,  and 
46.5  per  cent,  of  the  steel,  Germany  coming 
second,  and  Great  Britain  third,  in  each  case. 
There  was  a  shi-inkage  in  the  production  of  both 
iron  and  steel  in  the  United  States  in  1904,  but 
in  1905  the  production  again  increased. 

Iron  mines  occur  in  most  countries,  but  more 
particularly  in  northern  ones.  In  Spain  the 
principal  mines  furnish  spathic  iron  and  the 
red  oxide.  The  chief  iron  ores  of  France  are 
the  spathic  iron,  and  the  specular,  brown,  and 
argillaceous  oxides;  of  Germany,  the  spathic 
iron  and  brown  oxide.  The  island  of  Elba  is 
celebrated  for  its  rich  and  abundant  specular 
iron  ore.  In  the  United  States  iron  is  abun- 
dant. The  principle  ores  that  are  worked  are 
the    magnetic,    red,    and    brown    oxides.     The 
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magnetic  oxide  is  found  in  large  beds  in  Essex 
Co.,  N.  Y.,  on  the  borders  of  Lake  Champlain, 
and  in  the  Lake  Superior  district;  the  red 
oxide  in  New  York,  New  Jersey,  Pennsylvania, 
Alabama,  and  especially  in  a  very  pure  state 
in  Missouri,  at  Iron  Mountain  and  Pilot  Knob ; 
the  brown  oxide  in  Eastern  Pennsylvania. 

Properties. — Iron  is  a  hard,  malleable,  duc- 
tile, and  tenacious  metal,  of  a  grayish-white 
color  and  fibrous  texture,  a  characteristic 
taste,  and  a  sensible  odor  when  rubbed.  In 
tenacity  it  yields  only  to  nickel  and  cobalt. 
(Deville.)  Its  sp.  gr.  is  about  7.7,  and  its 
fusing  point  very  high.  It  possesses  mag- 
netic and  welding  properties.  It  is  combus- 
tible, and,  when  heated  to  whiteness,  burns 
in  atmospheric  air,  and  with  brilliant  scintil- 
lations in  oxygen  gas.  At  a  rod  boat,  its  sur- 
face is  converted  into  black  oxide,  and  at  com- 
mon temperatures,  by  the  combined  agency  of 
air  and  moisture,  it  becomes  covered  with  a 
yellowish-brown  matter,  called  nut,  which  is  the 
hydrated  Besquioxide.  It  combines  with  all  the 
non-metallic  elements,  except  hydrogen  and  ni- 
trogen, and  with  most  of  the  metals.  It  tonus 
three  compounds  with  oxygen,  a  ferrous  oxide 
and  a  ferric  oxide,  which  by  their  union  form 
the  native  magnetic  oxide,  hence  often  termed 
ferroso-ferric  oxide,  and  a  trioxide,  which  forms 
an  acid  called  ferric  acid.  The  monoxide,  or 
ferrous  oxide,  is  of  a  dark  blue  color,  attracted 
by  the  magnet,  and  spontaneously  combustible 
in  the  air.  being  converted  into  Besquioxide 
or  ferric  oxide.  It  is  the  base  of  ferrous  sul- 
phate, and  the  green  salts  of  iron  generally. 
It  is  very  prone  to  absorb  oxygen,  and  hence 
the  salts  which  contain  it  are  soon  partially 
converted,  when  in  solution,  into  salts  of  the 
ferric  oxide.  Its  formula  is  FeO,  consisting 
of  one  atom  of  iron,  Fe,  and  one  of  oxygen.  0. 
The  sesquin.i  ith  ,  or  ferric  oxide,  is  readily 
obtained  by  dissolving  iron  in  nitrohydrochlorie 
acid,  precipitating  by  ammonia,  and  igniting  the 
precipitate.  It  is  of  a  red  color,  not  attracted 
by  the  magnet,  and  forms  salts  which  for  the 
most  part  have  a  reddish  color.  Its  formula 
is  FeaOa,  consisting  of  two  atoms  of  iron,  Fe, 
and  three  atoms  of  oxygen,  0.  An  allotropic 
variety  of  the  sesquioxide,  soluble  in  water, 
and  not  responding  to  the  ordinary  tests  of 
iron,  has  been  discovered  by  Pean  de  Saint- 
Gilles.  The  native  black  oxide,  the  magnetic 
oxide  of  mineralogists,  consists  of  one  mole- 
cule of  FeO  and  one  molecule  of  Fe203. 

Under  the  name  of  Ferri  Oxidum  Magneti- 
cum,  the  British  Pharmacopoeia  had  a  prepara- 
tion consisting  of  this  oxide  with  three  molecules 
of  water.  Ferric  acid,  discovered  by  Fremy, 
may  be  obtained,  in  union  with  potassium  hy- 
droxide, by  passing  chlorine  through  a  very 
concentrated  solution  of  the  alkali,  holding  the 
hydrated  ferric  oxide  in  suspension,  or  by  fus- 
ing iron  filings  with  potassium  nitrate.  The 
acid  anhydride  consists  of  one  atom  of  iron 
and  three  of  oxygen,  Fe03.  Iron  forms  a 
number  of  important  salts. 


Iron  is  readily  detected,  even  in  minute  quan- 
tities, by  bringing  it  to  the  state  of  ferric  salt 
in  solution,  and  adding  potassium  ferrocyanide 
or  tincture  of  galls,  the  former  of  which  will 
strike  a  deep  blue,  the  latter  a  black  color. 
Bringing  it  to  the  state  of  a  ferric  salt  is  readily 
effected  by  boiling  the  solution  containing  it 
with  a  little  nitric  acid.  The  testing  of  the 
official  scaled  salts  of  iron  has  attracted  the 
attention  of  chemists,  it  being  well  known  that 
these  are  not  definite  chemical  compounds.  F. 
B.  Power  prefers  the  iodometric  method  for 
estimating  the  quantity  of  iron  in  scaled  salts. 
It  is  based  on  the  liberation  of  iodine  by  a 
solution  of  ferric  chloride,  and  the  subsequent 
estimation  of  the  liberated  iodine  by  a  tenth- 
normal volumetric  solution  of  sodium  thiosul- 
phate.    (Ph.  Bund,,  1891,  205.) 

Uses. — General  Therapeutic  Effects  of  Iron. 
Since  iron  constitutes  an  integrant  portion  of 
the  red  blood  corpuscles,  it  is  a  necessity  for 
their  production,  and  the  great  indication  for 
its  use  is  lack  of  haemoglobin  in  the  blood, — i.  e., 
anmnid.  It  is  plain  that  the  lack  of  haemo- 
globin may  be  due  to  the1  lessening  of  the 
number  of  the  red  blood  corpuscles,  or  it  may 
be  the  outcome  of  a  lack  of  the  normal  amount 
of  ha-moglobin  in  the  individual  blood  corpus- 
cles. The  distinction  between  these  two  varie- 
ties of  ana-niia  is  important,  since  clinical  ex- 
perience has  shown  that  in  anemia  of  the  first 
of  these  classes — the  so-called  "  pernicious  ance- 
mias," in  which  there  is  a  marked  diminution 
of  the  number  of  the  red  blood  corpuscles — 
the  prognosis  is  very  grave,  while  in  chlorotie, 
ancemias  in  which  there  is  simply  poverty  of 
haemoglobin  the  prognosis  is  favorable.  In 
essential  amemias  iron  may  be  administered, 
but  is  of  very  little  value.  In  the  non-essen- 
tial or  simple  anaemias  the  effect  of  the  admin- 
istration of  iron  varies  with  the  cause  of  the 
anaemia,  but  is  usually  more  or  less  favorable. 
In  the  so  called  accidental  ancemias,  in  which 
the  poverty  of  the  blood  is  due  to  some  tem- 
porary, removable,  or  self -disappearing  cause, 
such  as  hemorrhage,  snake  or  other  poisonings 
that  destroy  the  red  blood  corpuscles,  iron 
is  of  great  service  in  hastening  the  recovery 
after  the  immediate  activity  of  the  cause  has 
ceased.  In  secondary  ancemias,  such  as  those 
which  follow  impaired  digestion,  diarrhoea, 
abscesses,  and  various  chronic  diseases,  iron 
should  be  exhibited,  provided  it  has  no  injurious 
effect  upon  the  disease  which  is  producing  the 
anaemia.  In  the  class  of  anaemias  typified  by 
chlorosis,  in  which  the  anaemia  is  part  of  a 
subacute  disease  of  obscure  nature,  iron  is  often 
an  extraordinarily  effective  remedy,  evidently 
doing  something  more  than  merely  supplying 
material  for  the  making  of  the  red  blood  cor- 
puscles. By  stimulating  the  organs  which  pro- 
duce the  red  blood  corpuscles,  or  in  some  other 
less  direct  manner,  it  evidently  increases  the 
manufacture  of  haemoglobin  in  the  system. 

The  old  belief  that  iron  is  a  tonic,  inde- 
pendent of  its  influence  upon  anaemia,  is  a  mis- 
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take,  there  being  no  sufficient  reason  for  sup- 
posing that  iron  has  other  therapeutic  prop- 
erties than  those  of  astringency  and  of  chalyb- 
eate action,  except  some  special  preparations, 
such  as  the  iodide  and  the  chloride,  which  are 
peculiar  in  their  influence  by  virtue  of  some 
substance  in  them  other  than  the  iron. 

The  question  of  the  selection  of  a  prepara- 
tion of  iron  for  an  individual  case  is  often 
one  of  great  importance.  If  it  be  simply  de- 
sired to  combat  anaemia,  a  preparation  should 
be  selected  which  is  free  as  may  be  from  astrin- 
gency or  peculiar  property  and  is  suitable  to 
the  individual  taste  of  the  patient.  Most  of 
the  liquid  preparations  of  iron  are  more  or 
less  injurious  to  the  teeth,  so  that  commonly 
it  is  preferable  to  give  a  solid  salt  in  pill  or 
capsule  rather  than  one  of  the  liquid  forms, 
unless  the  latter  be  especially  indicated. 

The  question  of  the  capability  of  iron  prepa- 
rations of  being  absorbed  is  one  which  has 
called  for  an  amount  of  chemical  investiga- 
tion which  is  so  great  that  even  to  epitomize  it 
would  carry  us  beyond  the  proper  bounds  of 
an  article  for  a  dispensatory,  we  therefore 
refer  our  readers  to  the  last  edition  of  H.  C. 
Wood's  Therapeutics.  It  is  sufficient  to  note 
that  many  chemists  have  asserted  that  most, 
if  not  all,  of  the  official  preparations  of  iron 
are  practically  not  absorbed, — a  conclusion 
which  is  so  at  variance  with  an  overwhelming 
amount  of  clinical  evidence  that  it  could  not, 
under  any  circumstances,  be  accepted  by  clini- 
cians; moreover,  it  is  at  present  opposed  by 
recent  chemical  researches,  which  show  many 
fallacies  underlying  the  older  work,  and  seem 
to  prove  the  correctness  of  the  position  which 
clinicians  have  steadily  held  to, —  namely,  that 
the  human  body  is  capable  of  absorbing  iron 
from  almost  all,  if  not  all,  of  the  official 
iron  preparations.  Spurred  on  by  the  theory 
that  the  inorganic  salts  of  iron  are  not 
absorbed,  pharmaceutical  chemists  have  devised 
various  organic  compounds  which  will  be  con- 
sidered in  detail  in  Part  II  of  this  book.  There 
is,  however,  no  sufficient  reason  for  believing 
that  these  complicated  and  costly  preparations 
of  iron  are  in  any  way  superior  to  the  older 
official  forms. 

It  would  probably  be  much  better  if  the  U.  S.  P. 
recognized  only  a  fraction  of  the  present  official 
preparations.  All  that  can  be  accomplished 
with  any  preparation  in  simple  anaemia  can  be 
done  with  reduced  iron  or  pill  of  the  carbonate 
for  exhibition  in  solid  form  and  the  ammonio- 
citrate  for  liquids.  No  compounds  in  which 
iron  is  combined  with  an  alkaloid  should  be 
recognized  by  the  Pharmacopoeia  or  used  by 
the  practitioner.  Of  course  such  combinations 
are  to  a  greater  or  less  extent  effective,  but 
the  proportionate  amount  of  the  alkaloid  and 
the  iron  required  in  individual  cases  varies 
indefinitely,  and  the  habitual  use  of  a  fixed 
proportion,  such  as  is  demanded  by  the  pharma- 
copceial  combinations,  strongly  inclines  the 
practitioner  of  medicine  to  careless  and  routine 


practice.  The  official  alkaloidal-ferruginous 
preparations  have  no  advantage  whatever  over 
extemporaneous  prescriptions  combining  iron 
and  the  alkaloid. 

Certain  salts  of  iron  are  extremely  astrin- 
gent and  more  or  less  irritant.  The  most 
important  of  these  are  the  sulphates  and  the 
chlorides.  These  salts  should  never  be  em- 
ployed as  chalybeates,  except  in  those  cases 
in  which,  for  some  reason,  astringency  is  de- 
sired. Although  the  mildest  of  the  pure  chalyb- 
eate preparations  are  somewhat  astringent, 
and  have  a  tendency  to  produce  consti- 
pation, they  are  also  somewhat  irritant  to  the 
mucous  membrane  of  the  gastro-intestinal  tract. 
Such  salts  as  the  sulphate  or  the  chloride  are 
very  astringent  and  very  irritating.  Any  func- 
tional disarrangement  of  the  digestive  organs  is 
a  contraindication  of  greater  or  less  force  to  the 
use  of  iron,  and  when  the  loss  of  functional 
power  depends  upon  gastric  or  intestinal 
catarrh,  or  upon  other  organic  diseases  of  the 
gastro-intestinal  mucous  membrane,  iron  is 
strongly  contraindicated.  We  have  often  seen 
great  injury  done  to  patients  suffering  from 
gastro-intestinal  catarrh  by  the  iron  given  with 
the  hope  of  relieving  the  anaemia,  which  has 
been  secondary  to  the  interference  with  diges- 
tion by  the  disease.  A  second  contraindica- 
tion to  the  use  of  iron  is  a  rheumatic  diathesis, 
though  in  rare  cases  of  chronic  rheumatism  in 
which  there  is  pronounced  anaemia  iron  may 
do  good.  In  most  cases  some  laxative  should 
be  combined  with  iron  to  overcome  its  con- 
stipating  influence. 

Iron  has  been  employed  hypodermically  to 
some  extent.  It  has  been  shown  by  the  chemists 
working  under  Robert  of  Dorpat,  that  when 
a  solution  of  iron  and  sodium  citrate  is  injected 
subcutaneously  in  man,  40  per  cent,  of  the  iron 
escapes  in  the  urine  unaltered,  the  elimination 
of  the  iron  usually  being  accompanied  by 
pronounced  renal  irritation.  The  hypodermic 
use  of  some  of  the  organic  compounds  of  iron 
has  been  strongly  recommended  by  investi- 
gators. The  latest  researches  seem,  however, 
to  show  that  the  iron  citrate  is  as  good  a 
preparation  for  the  hypodermic  administration 
of  iron  as  any  other,  the  iron  appearing  in  the 
urine  half  an  hour  after  its  injection  and  being 
present  for  twenty-four  hours.  According  to 
Gloevecke,  1  Cc.  "of  a  10  per  cent,  solution, 
thrown  into  the  muscles  of  the  back,  causes 
an  enduring  sharp  pain,  but  Lepine  asserts 
that  2.5  Cc.  of  a  4  per  cent,  solution  produces 
little  or  no  disturbance.  It  is  stated  that  after 
the  hypodermic  injection  of  large  doses  the 
irritation  of  the  alimentary  canal  is  more  severe 
than  when  the  drug  is  given  by  the  mouth, — 
a  statement  which  finds  confirmation  in  the 
experiments  of  Gottlieb,  who  found  that  when 
he  injected  iron  subcutaneously  into  a  dog 
he  was  able  to  obtain  nearly  97  per  cent,  of  it 
from  the  faeces.  The  effort  at  intestinal  elim- 
ination is  evidently  accompanied  by  irritation 
if  the  amount  of  iron  to  be  eliminated  is  large. 
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Unsoundness  of  the  kidney  is  an  absolute  con- 
traindication to  the  hypodermic  use  of  iron; 
haematuria  and  urinary  suppression  have  been 
produced  by  the  remedy  under  such  circum- 
stances. In  ordinary  cases  of  anaemia  iron 
should  not  be  used  hypodermically,  but  when, 
under  the  influence  of  certain  poisons,  there  is 
very  rapid  destruction  of  the  haemoglobin  the 
method  may  be  employed,  and  trials  of  it  in 
the  essential  anaemias  are  justifiable. 

Off.  Prep Liquor  Ferri  Chloridi,  17.  S.  (Br.); 

Liquor  Ferri  Pernitratis,  Br.;  Syrupus  Ferri 
Iodidi,  U.  8.,  Br.;  Syrupus  Ferri  Phosphatis,  Br.; 
Syrupus  Ferri  Phosphatis  cum  Quinina  et  Strych- 
nina,  Br.;  Vinum  Ferri,  Br. 

FERRUM  REDUCTUM.  U.  S.  (Br.) 

REDUCED  IRON  [Iron  by  Hydrogen.  Quevcnne's  Iron] 

(fer'rum  re-duc'tum) 

"  Reduced  Iron  should  contain  not  less  than 
90  percent,  of  pure  metallic  iron."  U.  S.  "A 
fine  powder,  containing  at  least  75  per  cent,  of 
metallic  iron,  with  a  variable  amount  of  iron 
oxide;  prepared  by  reducing  ferric  hydroxide, 
heated  to  dull  redness,  by  a  stream  of  dry 
hydrogen."   Br. 

Ferrum  Redact  urn,  Dr..  U.  B.  1870;  Ferri  Pulvls, 
U.  8.  1850:  Powder  ox  Iron;  Ferrum  Hydrogenlo 
Reductum.  Ferrum  Ope  Ilydrogenii  1'aratum:  Iron 
reduced  by  Hydrogen  ;  For  n'duit  par  I'Hydroeene, 
Fr.  Cod.;  Ferrum  reductum,  /'.  O. ;  BeduElrtea  Elaen, 
<!.;  I'erro  rldotto  dull'  idrogeno,  It.;  Hierro  redu- 
cldo  por  el  hidrogeno,  Sp. 

A  process  for  this  form  of  iron  is  no  longer 
given    in    the    United    States    Pharmacopoeia.1 

This  preparation  was  introduced  into  the 
United  States  and  Dublin  Pharmacopoeias  of 
1850,   and   is   retained   in   the    present    edition 

1  Ferrum  Jtcrlactum. — "  Take  of  Subcarbonate  of 
Iron  thirty  troyouiu-c.i.  Wash  the  Subcarbonate  thor- 
oughly with  water  until  uo  traces  of  .sulphate  of 
Bodlum  are  Indicated  by  the  appropriate  tests,  and 
calcine  It  In  a  shallow  vessel  until  free  from  mois- 
ture. Then  spread  it  upon  a  tray,  made  by  bending 
an  oblong  piece  of  sheet-Iron  In  the  form  of  an 
Incomplete  cylinder,  and  introduce  this  Into  a 
wrought-iron  reduction-tube,  of  about  four  inches  in 
diameter.  Place  the  reduction-tube  in  a  charcoal 
furnace;  and,  by  means  of  a  self-regulating  generator 
of  hydrogen,  pass  through  it  a  stream  of  that  gas, 
previously  purified  by  bubbling  successively  through 
solution  of  subacetate  of  lead,  diluted  with  three 
times  its  volume  of  water,  and  through  milk  of 
lime,  severally  contained  in  four-pint  bottles,  about 
one-third  filled.  Connect  with  the  further  extremity 
of  the  reduction-tube  a  lead  tube  bent  so  as  to  dip 
into  water.  Make  all  the  junctions  air-tight  by 
appropriate  lutes ;  and,  when  the  hydrogen  has 
passed  long  enough  to  fill  the  whole  of  the  appa- 
ratus to  the  exclusion  of  atmospheric  air,  light 
the  fire,  and  bring  that  part  of  the  reduction- 
tube,  occupied  by  the  Subcarbonate,  to  a  dull-red 
heat,  which  must  be  kept  up  so  long  as  the  bubbles 
of  hydrogen,  breaking  from  the  water  covering  the 
orifice  of  the  lead  tube,  are  accompanied  by  visible 
aqueous  vapor.  When  the  reduction  is  completed, 
remove  the  fire,  and  allow  the  whole  to  cool  to 
the  ordinary  temperature,  keeping  up,  during  the 
refrigeration,  a  moderate  current  of  hydrogen  through 
the  apparatus.  Withdraw  the  product  from  the 
reduction-tube,  and,  should  any  portion  of  it  be 
black  instead  of  iron-gray,  separate  such  portion  for 
use  in  a  subsequent  operation.  Lastly,  having  pow- 
dered the  Reduced  Iron,  keep  it  in  a  well-stoppered 
bottle.  When  thirty  troyounces  of  Subcarbonate  of 
Iron  are  operated  on.  the  process  occupies  from  five 
to  eight  hours."    U.  S.  1870. 


of  our  own,  although  the  process  for  it  has 
been  abandoned.  It  consists  of  metallic  iron 
in  fine  powder,  obtained  by  reducing  the  ferric 
oxide  by  hydrogen  at  a  dull  red  heat.  The 
subcarbonate  of  the  U.  S.  Pharm.  1870,  which 
is  essentially  the  ferric  oxide,  is  deprived  of 
water  by  calcination,  and  then  subjected  to 
the  reducing  influence  of  a  stream  of  hydro- 
gen, purified  from  hydrogen  sulphide  and 
acid  compounds  by  passing  successively  through 
a  solution  of  lead  subacetate  and  milk  of 
lime.  The  hydrogen  unites  with  the  oxygen 
of  the  ferric  oxide  to  form  water,  and  leaves 
the  iron  in  the  metallic  state.  The  subcar- 
bonate should  be  perfectly  free  from  sodium 
sulphate,  which  it  is  likely  to  contain  when  im- 
perfectly washed.  If  this  salt  be  present,  it  will 
be  reduced  by  the  hydrogen  to  the  state  of  so- 
dium sulphide,  which  will  contaminate  and  spoil 
the  metallic  iron  formed,  and  cause  the  prep- 
aration, when  taken,  to  give  rise  to  unpleasant 
eructations.  The  heat  should  be  carefully  regu- 
lated, for  if  it  fall  below  dull  redness,  part  of 
the  oxide  will  escape  reduction,  and  if  it  exceed 
that  point  considerably,  the  particles  of  reduced 
iron  will  agglutinate,  and  the  preparation  will 
he  heavy  and  not  readily  pulverizable.  The  1885 
British  process  is  not  so  well  fitted  for  practical 
purposes  as  is  that  of  the  U.S. Pharm.  1870.  In 
the  1886  revision  of  the  British  Pharmacopoeia, 
instead  of  directing  a  certain  quantity  of 
hyd rated  ferric  oxide,  a  process  is  given  in  the 
formula  for  making  the  ferric  oxyhydrate  by 
precipitating  a  solution  of  ferric  chloride.  The 
direction  to  dry  the  hydrogen  is  unnecessary. 
On  the  subject  of  powder  of  iron,  manufac- 
turing chemists  will  find  it  useful  to  consult 
the  paper  of  Souheiran  and  Dublanc,  in  which 
full  directions  arc  given  for  purifying  the 
hydrogen,  constructing  the  furnace,  regulating 
the  heat,  and  avoiding  explosions.  (A.  J.  P., 
xviii.  303.)  For  improvements  by  Procter, 
I.  ,/.  P.,  xix.  11.  The  necessity  for  puri- 
fication of  the  hydrogen  by  passing  it  succes- 
sively through  concentrated  potassium  per- 
manganate  solution,  lead  acetate  solution,  and 
sulphuric  acid  has  been  proved  by  T.  Appel. 
(Orst.  Zeit.  f.  Pharm.,  1892,  305.) 

Since  the  tenth  edition  of  this  work  was  pub- 
lished, several  processes  have  been  proposed 
for  obtaining  powder  of  iron.  Arthur  Mor- 
gan of  Dublin,  recommended  the  use  of  dried 
potassium  ferrocyanide,  thoroughly  mixed  with 
anhydrous  ferric  oxide,  and  calcined  with  pure 
potassium  carbonate  at  a  low  red  heat.  The 
product  contains  all  the  iron  in  a  reduced  state, 
mixed  with  soluble  matters,  which  are  care- 
fully washed  away.  (See  A.  J.  P.,  1854,  p. 
450.)  A  similar  process  to  the  above  has  been 
proposed  by  a  German  chemist,  named  Zan- 
gerle,  iron  oxalate  being  substituted  for  the 
ferric  oxide.  (See  P.  J.,  1857,  p.  565.)  Wbh- 
ler  recommended  the  use  of  the  same  oxalate, 
not  in  connection  with  potassium  ferrocyanide, 
but  as  a  suitable  compound  of  iron  for  reduc- 
tion by  hydrogen.    W.  Muller  found  that  ferric 
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oxide  obtained  by  heating  the  metal  in  the 
air  is  reduced  when  moist  at  293°  C.  (559.4° 
F.)  ;  when  quite  dry,  at  305°  to  339°  C.  (581° 
to  642.2°  F.);  the  oxalate  moist,  at  278°  C. 
(532.4°  F.).  Another  eligible  compound  for 
reduction  is  the  crystalline  powder  of  ferric 
oxide,  prepared  by  fusing,  in  a  clay  crucible, 
pure  dried  ferrous  sulphate  with  three  times 
its  weight  of  sodium  chloride,  and  then  wash- 
ing the  melted  mass  when  eold,  until  every- 
thing soluble  is  removed.  (Wohler.)  Crolas 
prepares  a  pure  ferric  oxide  by  adding  barium 
chloride  to  the  solution  of  ferric  chloride  to 
precipitate  the  contaminating  sulphate,  getting 
rid  of  the  barium  chloride  by  crystallization 
and  precipitating  by  solution  of  ammonia.  The 
ammonium  chloride  is  driven  off  by  heat. 
(J.  P.  C.  4e  ser.  xx.  30.)  The  process  of 
Eugene  Fegueux  consists  in  reducing  the  ferric 
oxide  by  carbonic  oxide,  formed  by  passing  a 
stream  of  carbon  dioxide  over  red  hot  charcoal 
in  the  reduction  tube,  before  it  reaches  the 
ferric  oxide.  The  carbon  dioxide,  thus  reduced 
to  carbonic  oxide,  is  formed  again  by  the 
deoxidizing  of  the  ferruginous  oxide. 

Under  the  name  of  "  alcoholized  iron"  a 
powder  of  iron  has  been  introduced  into  this 
country,  said  to  be  prepared,  in  the  eastern 
parts  of  Germany,  by  attrition  of  iron  filings 
with  honey,  by  some  cheap  method,  as  by 
attachment  to  a  saw  mill  or  steam  machinery. 
It  has  the  appearance  of  powdered  plumbago, 
but  under  the  magnifying  glass  is  seen  to  con- 
tain particles  with  the  metallic  lustre  and 
rounded  as  if  by  friction.  It  is  soluble 
in  diluted  sulphuric  acid,  with  the  escape  of 
hydrogen  free,  or  nearly  so,  from  sulphur,  but 
a  small  quantity  of  black  powder  remains 
undissolved.  (A.  J.  P.,  1867,  p.  11.)  The 
relation  of  the  epithet  "  alcoholized "  to  this 
powder  is  not  very  obvious,  as  this  name  was 
given  originally  to  iron  obtained  by  passing 
alcohol  vapor  over  ferric  oxide.  It  is  not  much 
inferior  to  reduced  iron,  and  is  better  than 
some  preparations  sold  by  that  name. 

Properties. — Powder  of  iron,  called  by  the 
French  fer  reduit,  is  a  light,  tasteless  powder, 
soft  to  the  touch,  of  an  iron-gray  color,  and 
without  metallic  lustre.  If  black,  the  prepara- 
tion is  to  be  rejected  as  not  being  fully 
deoxidized.  When  thrown  into  a  diluted  acid, 
it  causes  a  lively  effervesence  of  hydrogen 
without  odor.  A  small  portion  of  it,  struck 
on  an  anvil  with  a  smooth  hammer,  forms  a 
scale  having  a  brilliant  metallic  lustre.  It 
takes  fire  upon  the  application  of  a  burning 
body.  On  account  of  its  great  liability  to 
oxidation,  it  should  be  kept  in  a  dry  bottle,  well 
stoppered.  A  black  powder,  having  a  compo- 
sition corresponding  with  that  of  the  magnetic 
oxide  of  iron,  has  been  sold  under  the  name  of 
Quevenne's  iron.  The  spurious  powder  may 
be  known  by  its  having  a  black  instead  of  an 
iron-gray  color,  and  by  its  effervescing  but 
slightly  with  acids.  In  the  process  for  making 
reduced  iron,  part  of  the  sesquioxide  almost  al- 


ways escapes  full  deoxidation,  and  comes  out  of 
the  tube  having  a  black  color.  This  part  should 
be  rejected,  instead  of  being  sold  as  reduced 
iron,  as  appears  to  have  been  done  by  some 
manufacturing  chemists.  If  the  preparation  has 
been  very  badly  made,  its  solution  in  diluted 
sulphuric  acid  will  produce  an  intensely  red 
color  with  potassium  sulphocyanide.  It  is 
officially  described  as  "  a  very  fine,  grayish- 
black,  lustreless  powder,  without  odor  or  taste; 
permanent  in  dry  air.  Insoluble  in  water 
or  alcohol.  One  Gm.  of  Reduced  Iron,  when 
treated  with  20  Cc.  of  diluted  sulphuric 
acid,  causes  the  evolution  of  nearly  odor- 
less hydrogen  gas,  which  should  not  affect, 
within  five  minutes,  paper  moistened  with 
lead  acetate  T.S.  (limit  of  sulphide),  and  on 
applying  a  gentle  heat,  the  Iron  should  dis- 
solve in  the  acid  without  leaving  more  than  1 
percent,  of  residue.  When  ignited  in  contact 
with  air,  it  glows  and  is  converted  into  black 
ferroso-ferric  oxide.  If  1  Gm.  of  Reduced  Iron 
be  shaken  with  5  Cc.  of  water,  the  liquid  should 
not  change  the  color  of  red  litmus  paper.  To 
0.5  Gm.  of  Reduced  Iron,  contained  in  a  small 
covered  beaker,  add  20  Cc.  of  diluted  sulphuric 
acid;  after  the  reaction  has  somewhat  subsided, 
warm  the  liquid  on  a  water-bath  until  the  reac- 
tion ceases,  then  collect  any  minute  undis- 
solved residue  of  impure  iron  arsenide  upon 
a  very  small  filter,  rinse  the  beaker  with 
water,  add  the  rinsings  to  the  filter,  and 
wash  the  residue  with  water  until  free  from 
acid  reaction.  Transfer  the  residue  to  the 
beaker  by  rinsing  it  back,  and,  after  adding 
about  0.25  Gm.  of  potassium  chlorate  and  5 
Cc.  of  hydrochloric  acid,  evaporate  the  solu- 
tion slowly  to  dryness  on  a  water-bath.  Dis- 
solve the  residue  in  sufficient  water  to  measure 
50  Cc,  then  add  5  Cc.  of  this  solution  to  5  Cc. 
of  a  saturated  solution  of  sulphurous  acid 
and  heat  the  liquid  on  a  water-bath  for  fifteen 
minutes,  until  all  traces  of  sulphurous  acid 
have  been  removed.  The  resulting  solution 
should  not  respond  to  the  Modified  Gutzeit's 
Test  for  arsenic  (see  Part  III,  Test  No.  17)." 
U.  S.  "A  fine  grayish-black  powder,  strongly 
attracted  by  the  magnet,  and  producing 
metallic  streaks  when  rubbed  with  firm 
pressure  in  a  mortar.  It  dissolves  in  hydro- 
chloric acid  with  the  evolution  of  hydrogen, 
and  without  any  smell  of  hydrogen  sulphide, 
and  the  solution  gives  a  light  blue  pre- 
cipitate with  solution  of  potassium  ferrocyanide. 
If  0.25  gramme  be  added  to  a  hot  solution  of 
1  gramme  of  copper  sulphate  in  15  cubic  centi- 
metres of  water,  in  a  flask  that  can  immediately 
be  well  corked,  and  the  whole  be  shaken  occa- 
sionally during  ten  minutes,  the  liquid,  after 
being  rapidly  filtered  with  the  minimum  of 
exposure  to  air,  and  acidulated  with  sulphuric 
acid,  should  not  cease  to  yield  a  blue  pre- 
cipitate with  solution  of  potassium  ferricyanide 
until  at  least  33.7  cubic  centimetres  of  the 
volumetric  solution  of  potassium  bichromate 
have  been  added."    Br. 
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Assay  for  Metallic  Iron. — "  Introduce  about 
2.6  Gm.  of  iodine  into  a  100  Cc.  flask  and 
weigh  accurately,  then  add  6  Cc.  of  water,  2 
Gm.  of  potassium  iodide,  and  0.555  Gm.  of 
Reduced  Iron.  Securely  stopper  the  flask, 
and,  after  thoroughly  mixing  the  contents  by 
rotating  the  flask,  set  it  aside  for  one  hour. 
Then  dilute  the  contents  with  sufficient  distilled 
water  to  make  the  liquid  measure  exactly  100 
Cc,  mix  well,  and  to  25  Cc.  of  this  solution 
slowly  add  tenth-normal  sodium  thiosulphate 
V.S.,  with  constant  stirring,  until  the  last  trace 
of  brown  color  has  been  discharged.  Divide 
the  weight  of  iodine  taken,  by  0.02518,  and 
subtract  from  the  quotient  twice  the  number 
of  Cc.  of  tenth-normal  sodium  thiosulphate 
V.S.  used;  the  remainder  represents  the  per- 
centage of  metallic  iron  present  in  the  Reduced 
Iron,  and  this  should  not  be  less  than  90 
percent. 

Note. — The  percentage  purity  of  the  iodine 
employed  should  be  accurately  determined  by 
a  previous  experiment,  and  in  place  of  the  2.6 
Gm.  above  directed,  its  equivalent  in  pure  (100 
percent.)  iodine  may  be  taken  (see  Part  III, 
Test  No.  137)."  U.  S. 

An  examination  of  the  commercial  Reduced 
Iron  has  been  made  and  the  results  given  in 
Proc.  A.  Ph.  A.,  1894,  172,  292.  O.  Wilner 
(A.  J.  P.,  1881,  15)  states  that:  1.  The  amount 
of  metallic  iron  in  reduced  iron  can  be  accu- 
rately determined  by  treatment  with  mercuric 
chloride  and  titration  with  potassium  perman- 
ganate. 2.  If  metallic  iron  be  treated  by  the 
aid  of  a  gentle  heat  with  an  excess  of  a  con- 
centrated solution  of  mercuric  chloride,  mer- 
curous  chloride  and  metallic  mercury  will  be 
separated,  and  the  metallic  iron  pass  as  ferrous 
chloride  into  solution;  the  ferrous  and  ferric 
oxides  which  may  be  present  remain  undis- 
solved, and  therefore  do  not  prevent  the  esti- 
mation of  the  amount  of  metallic  iron  in  the 
reduced  iron.  3.  The  amount  of  ferrous  oxide 
in  the  preparation  may  be  estimated  by  treating 
the  same  portion  with  hydrochloric  acid,  digest- 
ing the  mixture  in  a  closed  vessel  until  the 
finely  divided  ferrous  oxide  becomes  dissolved, 
and  titrating  with  potassium  permanganate. 
4.  The  ferric  chloride  which  is  thus  formed  at 
the  same  time  has  no  appreciable  action  upon 
the  precipitated  metallic  mercury  and  mer- 
curous  chloride. 

Uses. — Powder  of  iron,  reduced  from  the 
oxide  by  hydrogen,  was  first  prepared  for 
medicinal  purposes  by  Quevenne  and  Mique- 
lard  of  Paris.  It  is  one  of  the  best  of  chalyb- 
eate tonics,  nearly  free  from  astringency, 
and  according  to  Quevenne  and  Costes  of 
Bordeaux,  yields  the  largest  proportion  of  iron 
to  the  gastric  juice.  The  chief  objection  to 
it  is  the  difficulty  of  obtaining  it  well  prepared. 
Much  of  the  powder  of  iron  found  in  commerce 
is  not  to  be  depended  on,  in  consequence  of 
imperfect  reduction.  Observations  to  deter- 
mine its  therapeutic  value,  compared  with  that 
of   the    other    ferruginous    preparations,    were 


made  by  Costes,  for  nearly  four  years,  at  the 
Saint-Andre  hospital  of  Bordeaux,  with  results 
highly  favorable  to  it.  It  is  sometimes  pre- 
pared with  chocolate  in  the  form  of  lozenges. 

Dose,  one  to  three  grains  (0.065  to  0.20  Gin.) 
several  times  a  day,  given  in  powder  or  in  pill. 

Off.  Prep.— Pilulae  Ferri  Iodidi,  U.  8.;  Tro- 
chiscus  Ferri  Redacti,  Br. 

FICUS.  U.  S.,  Br. 
fiq 

(fi'ctis) 

"  The  partially  dried  fruit  of  Ficus  Carica 
Linne  (Fam.  Moracea)!'  U.  S.  "The  dried 
fleshy  receptacles  of  Ficus  Carica,  Linn."   Br. 

Carlcae,  Ficus  Passa.  Fici,  Fructus  Carle® ;  Flgue, 
Fr.  Cod.;  Felgen,  G.;  Ftchi,  /*.;  Higos,  tfp. 

Engler  and  Prantl  divide  the  Urticaceaa  into 
three  distinct  orders, — viz.,  UrticaceaB  proper, 
including  Urtica;  Ulmaceae,  including  Ulmus; 
and  the  Moraceae,  including  Ficus,  Humulus, 
and  Cannabis. 

The  genus  Ficus  yields  a  number  of  economic 
products.  Many  species  possess  a  milky  juioe 
containing  caoutchouc,  as  F.  elastica,  Roxb., 
of  Sumatra,  etc.  Some  of  the  juices  are  em- 
ployed externally  as  well  as  internally,  as  that 
of  F.  indica,  L.  Some  possess  anthelmintic 
properties,  as  F.  anthelmintica,  Mart.  Some 
yield  gum  lac  or  shellac  as  a  result  of  the 
puncture  of  an  insect,  as  F.  religiosa,  L.,  F. 
lacdfera,  Roxb.;  and  some  are  esteemed  for 
their  fruits,  as  F.  Carica,  L.,  F.  religiosa,  L.,  etc. 

Ficus  Carica,  Willd.,  Sp.  Plant,  iv.  1131; 
Wood  v.,  Med.  Bot.,  p.  714,  t.  244.— The  fig  tree, 
though  often  not  more  than  twelve  feet  high, 
sometimes  rises  in  warm  climates  twenty-five 
or  even  thirty  feet.  Its  trunk,  which  seldom 
exceeds  seven  inches  in  diameter,  is  divided  into 
numerous  spreading  branches,  covered  with  a 
brown  or  ash-colored  bark.  Its  large,  palmate 
leaves,  usually  divided  into  five  obtuse  lobes, 
are  deep  green  and  shining  above,  pale  green 
and  downy  beneath,  and  stand  alternately  on 
strong,  round  footstalks.  The  flowers  are  sit- 
uated within  a  common  receptacle,  placed  upon 
a  short  peduncle  in  the  axils  of  the  upper 
leaves.  This  receptacle,  the  walls  of  which 
become  thick  and  fleshy,  constitutes  what  is 
commonly  called  the  fruit;  though  this  term 
is,  strictly  speaking,  applicable  to  the  small 
seed-like  bodies  found  in  great  numbers  on 
the  internal  surface  of  the  receptacle,  to  which 
they  are  attached  by  fleshy  pedicels.  Culti- 
vation has  produced  in  the  fig,  as  in  the  apple 
and  peach,  a  great  diversity  in  shape,  size, 
color,  and  taste.  It  is  usually,  however,  tur- 
binate, or  top-shaped,  umbilicate  at  the  large 
extremity,  of  the  size  of  a  small  pear,  of  a  whit- 
ish, yellowish,  or  reddish  color,  and  of  a  mild, 
mucilaginous,  saccharine  taste.  The  dried  figs 
can  be  partially  restored  to  their  original  shape 
by  soaking.     The  fig  tree  is  supposed  to  have 
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come  originally  from  the  Levant.  It  was  intro- 
duced at  a  very  early  period  into  various  parts 
of  the  south  of  Europe,  and  is  now  very  com- 
mon throughout  the  whole  basin  of  the  Medi- 
terranean, particularly  in  Italy  and  France. 
Large  numbers  of  Syrian  fig  trees  were  planted 
in  the  Pomona  Valley,  California,  in  1890,  and 
California  figs  are  now  commercial  articles. 
To  hasten  the  ripening  of  the  fruit,  it  is  cus- 
tomary to  puncture  it  with  a  sharp  pointed 
instrument  covered  with  olive  oil.  Caprifica- 
tion  consists  in  attaching  branches  of  the  wild 
fig  tree  to  the  cultivated  plant.  The  fruit 
of  the  former  contains  great  numbers  of  the 
eggs  of  insects  of  the  genus  Cynips,  the  larva? 
of  which,  as  soon  as  they  are  hatched,  spread 
themselves  over  the  cultivated  fruit,  and,  by 
conveying  the  pollen  of  the  male  organs  over 
which  they  pass  to  the  female  florets,  hasten 
the  impregnation  of  the  latter,  and  cause  to 
quickly  come  to  perfection  the  fig  which  might 
otherwise  ripen  very  slowly,  or  wither  and  drop 
off  before  maturity.  In  California  the  great 
difficulty  in  cultivating  figs  was  found  to  be 
to  get  a  Cynips  which  would  flourish  in  the 
climate.  According  to  Landerer,  the  unripe 
fig  contains  an  irritant  juice,  which  inflames 
the  skin,  and  may  even  disorganize  it.  (See 
A.  J.  P.,  xxxiii.  215.)  The  figs,  when  perfectly 
ripe,  are  dried  by  the  heat  of  the  sun,  or  in 
ovens.  Those  imported  into  this  country  come 
chiefly  from  Smyrna,  packed  in  drums  or  boxes. 
They  are  more  or  less  compressed,  and  are 
usually  covered  in  cold  weather  with  a  whitish 
saccharine  efflorescence,  which  softens  in  the 
middle  of  summer  and  renders  them  moist.  The 
best  are  yellowish  or  brownish,  somewhat  trans- 
lucent when  held  to  the  light,  and  filled  with 
a  sweet  viscid  pulp,  in  which  are  lodged  numer- 
ous small  yellow  seeds.  They  are  much  more 
saccharine  than  is  the  fresh  fruit.  Their  chief 
constituents  are  grape  sugar,  and  gum  or 
mucilage.  An  average  of  several  analyses  of 
dried  figs  as  quoted  by  Konigs  (Nahrungs  und 
Genussmittel,  3te  Aufl.,  Bd.  i.  781)  gives — 
water,  31.20;  nitrogenous  material,  4.01;  sugar, 
49.79;  ash,  2.86.  Reckoned  on  the  weight  of 
absolutely  dry  material,  the  nitrogenous  matter 
amounted  to  5.75  per  cent,  and  the  sugar  to 
72.26  per  cent.  They  are  officially  described 
as  being  "  usually  compressed,  of  irregular 
shape,  fleshy,  brownish  or  yellowish,  frequently 
with  an  efflorescence  of  sugar;  apex  with  a 
small  scaly  orifice;  base  with  a  scar  or  short 
stalk;  internally  hollow,  with  numerous  small, 
brownish-yellow,  glossy  and  hard  akenes;  odor 
distinct,  fruity;  taste  sweet,  pleasant."  U.  S. 
Uses. — Figs  are  nutritious,  laxative,  and 
demulcent.  In  the  fresh  state  they  are  con- 
sidered, in  the  countries  where  they  grow,  a 
wholesome  and  agreeable  aliment,  and  have 
been  employed  from  time  immemorial.  They 
are  prone,  however,  when  eaten  freely,  to  pro- 
duce flatulence,  pain  in  the  bowels,  and  diar- 
rhoea. Their  chief  medicinal  use  is  as  a  laxa- 
tive article  of  diet  in  constipation.     They  occa- 


sionally enter  into  demulcent  decoctions,  and, 
roasted   or  boiled,   and   split   open,    are   some- 
times applied  as  a  cataplasm  to  inflamed  gums. 
Off.  Prep. — Confectio  Sennae,  U.  S.,  Br. 

FLUIDEXTRACTA.1  U.  S.  (Br.) 

FLUIDEXTRACTS 

( flo-jd-ex-truc'ta ) 

Extracts  Liquida,  Br.  ;  Fluid  Extracts;  Extralta 
liquides,  Fr. ;  Extracta  fluida,  P.  O.;  Fluidextrakte, 
Fliissige  Extrakte,  G. 

Fluidextraets  were  first  introduced  into  the 
U.  S.  P.  of  1850  as  a  distinct  class  of  prepara- 
tions, the  fluidextract  of  sarsaparilla  being  the 
only  one  previously  directed,  either  in  our  own 
official  code  or  by  the  British  Colleges.  Now  we 
have  eighty-five  that  are  official,  besides  large 
quantities  of  non-official  fluidextraets  annually 
produced.  They  are  now  perhaps  the  most  im- 
portant class  of  liquid  preparations  in  use.  Their 
distinctive  character  is  the  concentration  of  the 
active  ingredients  of  medicinal  substances  into  a 
small  bulk,  in  the  liquid  form,  a  cubic  centi- 
meter or  fluigramme  of  any  one  of  them  now 
representing  a  gramme  of  the  crude  drug.  In 
addition  to  convenience  of  administration,  the 
advantage  of  these  preparations  is  that,  evap- 
oration not  being  carried  so  far  as  in  ordinary 
extracts,  the  active  principles  are  less  liable  to 
be  injured  by  heat.  Formerly  their  main  diffi- 
culty was  the  liability  of  substances  in  the  liquid 
state  to  undergo  spontaneous  decomposition.  In 
the  U.  S.  P.  of  1850  this  was  counteracted  by 
means  of  sugar  and  of  alcohol,  but  in  1865  (A. 
J.  P.,  1S65,  p.  50)  Taylor  proposed  the  use  of 
glycerin,  which  was  adopted  in  the  U.  S.  P.  1870 
revision.  Glycerin,  while  it  exerts  a  powerful 
preservative  influence,  possesses  the  valuable 
property  of  dissolving  matters  deposited  by  some 
of  the  fluidextraets  when  made  with  sugar,  as  in 
the  old  official  recipes.  Consequently  these  fluid- 
extracts  were  much  clearer  and  better  prepara- 
tions than  were  the  old  ones.  Subsequent  ex- 
perience with  these  fluidextraets  showed  that  the 
use  of  glycerin  should  be  circumscribed,  and  that 
it  had  been  employed  too  freely  in  the  U.  S. 
P.  1870  formulas.  The  solvent  powers  of 
glycerin  are  so  great  that  the  fluidextraets  were 
frequently  loaded  with  many  inert  principles, 
which  it  dissolved,  giving  them  a  dense,  rich 
appearance,  without  increasing  their  activity. 
As  the  primary  object  of  fluidextraets  is  con- 
centration, suitable  menstrua  should  in  each 
case  be  selected  with  the  single  object  of  dis- 
solving and  retaining  permanently  the  active 
constituents  of  the  drug. 

1  The  Latin  title  Extraetum  Fluidum  formerly 

used  for  Fluid  Extracts  was  dropped  by  the  U.  S.  P. 
(8th  Rev.)  because  of  the  confusion  which  resulted 
from  the  necessary  bringing  together  of  the  extracts 
and  fluid  extracts  due  to  a  strict  alphabetical  arrange- 
ment ;  the  name  "  fiuidextractum "  is  now  used  for 
"  fluidextract  "  and  the  latter  made  one  word  ;  this 
of  course  brings  the  fluidextract  under  the  letter 
F  instead  of  the  letter  E  under  which  extracts  and 
fluidextraets  were  formerly   both   classed. 


522 


Fluidextracta. 


PART  I. 


The  present  fluidextracts  are  of  the  same 
strength  as  those  formerly  official,  and  the 
formulas  are  based  upon  the  theory  that  from 
a  given  weight  of  drug  an  amount  of  fluid- 
extract  shall  be  made  equal  in  measure  to  the 
bulk  of  the  same  weight  of  distilled  water;  in 
other  words,  upon  the  relation  of  gramme  to 
cubic  centimeter.1  Although  the  metric  system 
is  admirable  in  practice,  some  may  prefer  to 
use  ordinary  weights  and  measures;  in  such 
cases,  to  make  20  fluidounces  of  a  fluidextract 
19  troyounces  of  drug  will  be  required,  while 
if  avoirdupois  weight  is  preferred,  the  most 
convenient  relation  to  recollect  will  be  that  50 
avoirdupois  ounces  are  required  to  make  48 
fluidounces,  or  three  pints,  of  a  fluidextract. 
It  has  been  repeatedly  proposed  to  make  50 
per  cent,  tinctures  or  half-strength  fluidextracts, 
the  main  object  being  to  secure  more  repre- 
sentative preparations  when  made  on  the  small 
scale.  Experiments  by  Sayre,  Gregory,  Patch, 
and  others  prove  that  half -strength  fluidextracts 
possess  no  advantages  over  those  of  official 
strength.  (D.  C,  1897,  119,  147.)  The  gen- 
eral formula  for  the  preparation  of  fluid- 
extracts  does  not  differ  materially  from  that 
formerly  official;  the  length  of  time  required 
for  maceration  has  been  judiciously  reduced, 
while  the  quantity  reserved  has  been  generally 
slightly  increased,  although  the  formulas  are 
not  uniform  in  this  respect.  The  fact  cannot 
escape  observation  that  there  has  been  a  close 
study  of  the  solubilities,  physical  properties, 
and  individuality  of  each  drug,  while  uni- 
formity among  the  formulas  has  not  been 
sought  for,  so  much  as  the  best  method  of  pro- 
ducing the  fluidextract.  The  general  formula 
may  be  expressed  as  follows.  1000  Gm.  of 
the  powdered  drug  are  moistened  with  a  cer- 
tain quantity  of  menstruum,  packed  in  a  suit- 
able percolator,  and  enough  menstruum  added 
to  saturate  the  powder  and  leave  a  stratum  above 
it;  the  lower  orifice  of  the  percolator  is  closed 
when  the  liquid  begins  to  drop,  and  the  perco- 
lator is  closely  covered  to  prevent  evaporation 
and  permit  maceration  for  a  specified  time; 
additional  menstruum  is  poured  on  and  perco- 
lation continued  until  the  drug  is  exhausted. 
Usually  from  seven  hundred  to  nine  hundred 
cubic  centimeters  of  percolate  are  reserved,  and 
the  remainder  evaporated  to  a  soft  extract;  this 
is  to  be  dissolved  in  the  reserved  portion,  and 
enough  menstruum  added  to  make  the  fluid- 
extract  measure  1000  Cc.  The  precipitation 
experienced  heretofore,  when  the  evaporated 
weak  percolate  was  added  to  the  reserved  por- 
tion, is  considerably  diminished  by  causing  the 
former  to  be  evaporated  to  a  soft  extract.  This 
precipitation,  formerly  noticed  more  particu- 
larly in  alcoholic  fluidextracts,  was  due  to  the 


greater  volatility  of  the  alcohol  in  the  weak 
percolates,  which,  when  evaporated,  left  the 
residue  to  a  great  extent  aqueous;  when  this 
was  added  to  the  strongly  alcoholic  reserved 
portion,  a  precipitation  of  resinous  and  fre- 
quently active  matter  took  place,  which  neces- 
sitated the  storing  of  the  fluidextract  until 
precipitation  ceased,  and  subsequent  filtration. 
This  is  not  altogether  avoided  by  evaporating 
to  a  soft  extract,  but  the  loss  of  activity  through 
precipitation  is  thus  greatly  diminished.  Fluid- 
extracts  invariably  deposit  insoluble  matter  upon 
standing,  and  those  made  in  warm  weather, 
owing  to  the  greater  solvent  powers  of  the 
menstrua  (due  to  the  elevated  temperature) 
are  found  to  deposit  more  freely  than  the  same 
kind  of  fluidextracts  if  made  in  the  winter 
time  with  menstrua  correspondingly  reduced 
in  temperature. 

A  useful  distillatory  apparatus  has  been 
contrived  by  Joseph  P.  Remington  for  recover- 
ing alcohol  from  weak  percolates,  and  for 
general  pharmaceutical  uses.  The  still  shown 
in  the  cut  is  the  new  form.  It  is  made  of 
tinned  copper,  the  still  body  holding  about  three 
gallons;  the  condenser  has  seven  straight  tubes 


surrounded  with  the  cold  water  introduced  by  a 
rubber  tube  from  a  hydrant  or  bucket  of  water 
placed  higher  than  the  still,  and  carried  off  as  it 
becomes  warmed  by  the  tube  shown  at  the  upper 
part  of  the  condenser.  By  a  siphon  arrange- 
ment not  shown  in  the  cut,  the  still  can  be  fed 
from  a  reservoir  while  distillation  is  in  progress, 
thus  using  B  three  gallon  still  where  otherwise 
a  much  larger  one  would  have  been  necessary. 
The  joints  are  carefully  ground,  and  trouble- 
some lutes  and  water  joints  are  entirely  super- 
seded. The  condenser,  having  straight  tubes 
instead  of  a  spiral  one,  is  easily  cleaned,  and 
is  powerful  enough  to  condense  a  gallon  of 
alcohol  in  thirty  minutes.  The  still  may  be 
set  into  a  kettle  partly  filled  with  water  and 
thus  used  as  a  water  bath,  or  a  shallow  tinned 
copper  dish  with  flat  rim,  which  accompanies 
the  still,  may  be  placed  between  the  two  brass 
ring  bands  and  clamped  securely.  (A.  J.  P., 
May,  1879.)  Remington's  Practice  of  Phar- 
macy, fourth  ed.,  page  158. 

For  valuable  papers  on  percolation  and  fluid- 
extracts,   by   William  Procter,   E.   R.   Squibb, 


1  The  following  table  shows  the  relation  of  the  crude  drug  to  the  fluidextract  when  made  by  the  process  of  the  U.  S.  P.  8th 
Eev.  and  when  made  by  that  of  the  U.  8.  P.  1870: 

Weight  of  Drug.  Measure  of  Fluidextract. 

U.  S.  P.  8th  Rev.  U.  S.  P.  1870. 

lTOtr^un^fo1™m?maeke I      \  '.  ^fluidounces.  loo'  fluidounces. 

IwSQupols^unc&^farusmake:  \  \  '.  \  '.  \  \  '.  '.'.  .....  . %    fluidounces.  91.1  fluidounces. 
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Alonzo  Robbins,  and  others,  see  Proc.  A.  Ph. 
A.,  1859,  p.  265;  1863,  p.  222;  A.  J.  P.,  1878, 
pp.  209,  329;  1873,  pp.  85,  189. 

Several  methods  have  been  suggested  for  pre- 
paring fluidextracts  more  economically.  The 
use  of  acetic  acid  as  a  menstruum  to  replace 
alcohol  or  diluted  alcohol  has  the  merit  of 
economy  (see  Extract  a,  also  A.  J.  P.,  1899, 
1-14;  Proc.  Pennsylvania  Pharm.  Assoc,  1898, 
116;  A.  J.  P.,  1898,  543;  A.  J.  P.,  1899,  67; 
Ph.  Era,  1898,  796;  Proc.  Minnesota  Pharm. 
Assoc,  1902,  103;  West.  Drug.,  1903,  652). 

The  most  important  modification  is  the  plan 
of  repercolation,  as  proposed  by  E.  R.  Squibb, 
for  this  class  of  preparations  as  well  as  the 
dry  extracts. 

Repercolation. — In  consequence  of  the  exist- 
ing high  price  of  alcohol,  it  is  important  to 
adopt  some  plan  by  which,  while  the  ends  aimed 
at  are  attained,  the  consumption  of  the  men- 
struum used  in  percolation  may  be  diminished. 
This  object  has  been  accomplished,  to  a  con- 
siderable extent,  by  E.  R.  Squibb  of  Brooklyn, 
N.  Y.,  by  a  modification  of  the  process  of 
percolation  to  which  he  has  given  the  name  at 
the  head  of  the  present  paragraph.  As  de- 
fined by  the  author,  repercolation  consists  in 
the  successive  application  of  the  same  perco- 
lating menstruum  to  fresh  portions  of  the  sub- 
stances to  be  percolated.  The  result  is  that 
the  same  menstruum,  acting  repeatedly  on  un- 
exhausted portions  of  the  substance,  becomes 
concentrated  to  the  greatest  possible  extent, 
60  that  much  of  the  menstruum  is  saved,  while 
subsequent  evaporation  is  avoided,  which  is 
itself  an  object  of  great  importance  in  the 
preparation  of  extracts.  It  is  obvious  that 
repercolation  is  not  applicable  to  the  prepara- 
tion of  infusions,  decoctions,  tinctures,  etc., 
in  which  the  object  in  general  is  less  a  high 
degree  of  concentration  than  precision  in  the 
strength  of  the  preparation,  and  consequently 
in  the  dose.  It  is  to  the  extracts  and  fluid- 
extracts  that  the  process  is  peculiarly  adapted, 
and  there  now  remains  no  doubt  whatever  of  the 
great  value  of  the  improvement.  One  of  its  dis- 
advantages is  that  the  substance  treated  is  less 
completely  exhausted  than  when  the  proceeding 
is  inverted,  and  fresh  portions  of  menstruum 
are  made  to  act  on  the  same  material  until 
the  latter  is  deprived  of  all  its  soluble  matter. 
But  the  loss  in  this  way  is  trifling,  compared 
with  the  gain  when  a  menstruum  as  high-priced 
as  alcohol  is  employed. 

Another  practical  disadvantage  is  the  incon- 
venience of  keeping  the  weak  percolates,  as 
these  have  to  be  labelled,  numbered,  and  stored 
away  for  use  until  the  same  operation  is  re- 
peated. In  deciding  when  to  adopt  it,  the 
operator  will  of  course  be  influenced  by  the 
relative  value  of  the  drug  and  the  menstruum. 
In  order  to  secure  the  most  favorable  results 
in  repercolation,  certain  methods  of  proceeding 
are  advisable  in  various  steps  of  the  process, 
differing  with  the  character  of  the  substance  to 
be  acted  on;  and  these  can  be  determined  only 


by  a  careful  study,  confirmed  by  repeated  ex- 
periment. Squibb  used  repercolation  exclu- 
sively on  the  large  scale  in  the  manufacture  of 
extracts  and  fluidextracts,  and  applied  it  espe- 
cially to  the  preparation  of  fluidextracts  of 
cinchona;  and  since  his  first  paper,  which  was 
reproduced  in  the  14th  revision  of  the  U.  S. 
Dispensatory,  p.  1164,  he  introduced  several 
improvements,  which  are  intended  to  make  the 
process  useful  to  the  apothecary  in  his  every- 
day work.  By  presenting  in  a  note  below  an 
abstract  of  his  plan  of  proceeding  in  this  case, 
we  can  impress  on  the  mind  of  the  pharma- 
ceutical student  the  lessons  applicable  to  the 
case  more  forcibly  than  could  be  done  by  a 
general  description.1. 

The  plan  of  N.  Spencer  Thomas  consists  in 
exposing  the  substance  to  be  acted  on  to  suc- 
cessive expressions,  by  means  of  a  press,  with 
the  menstruum  divided  into  different  portions, 
so  that  fresh  portions  of  liquid  are  brought  to 
act  on  the  same  solid  body  in  different  stages 
of  exhaustion,  and  then  mixing  the  expressed 
liquids.  The  due  proportion  between  the 
weight  of  the  medicine  and  the  bulk  of  the 
ultimate  fluidextract  is  secured  by  regulating 
the  measure  of  the  last  added  portion  of  men- 
struum, which,  in  the  process  as  described  by 
Thomas,  is  the  third.  Whatever  may  be  the 
advantages  of  this  method — and  it  is  not  with- 


1  Squibb' s  Process  for  Fluidextract  of  Cinchona 
by  Repercolation: — "  Take  of  Yellow  Cinchona,  In 
powder  No.  50,  32  parts ;  Stronger  Alcohol,  sp.  gr. 
.819,  2  parts  ;  Glycerin,  sp.  gr.  1.250,  1  part ;  Water, 
2  parts.  Weigh  the  Stronger  Alcohol,  Glycerin,  and 
Water  in  succession,  in  any  convenient  quantity  at  a 
time,  into  a  tared  bottle,  and  mix  them  thoroughly 
for  a  menstruum. 

"  Moisten  8  parts  of  the  Cinchona  with  eight  parts 
of  the  menstruum,  by  thoroughly  mixing  them,  and 
allow  the  mixture  to  stand  8  hours  in  a  closely- 
covered  vessel.  Then  pass  the  moist  powder  through 
a  No.  8  sieve,  and  pack  it  firmly  in  a  percolator. 
Pour  menstruum  on  top  until  the  mass  is  filled  with 
liquid  and  a  stratum  remains  on  top  unabsorbed : 
cover  the  percolator  closely  and  macerate  for  48 
hours.  Then  arrange  the  percolator  for  an  automatic 
supply  of  menstruum,  and  start  the  percolation  at 
such  a  rate  as  to  give  1  part  of  percolate  in  about 
4  hours.  Reserve  the  first  6  parts  of  percolate, 
and  continue  the  percolation  until  the  Cinchona  Is 
exhausted,  separating  the  percolate  received  after 
the  reserved  portion  into  fractions  of  about  8  parts 
each.  Moisten  a  second  portion  of  8  parts  of  the 
Cinchona  with  8  parts  of  the  weak  percolate, — 
the  first  portion  that  was  obtained  next  after  the 
reserved  percolate, — and  allow  the  moist  powder  to 
stand  for  8  hours  in  a  vessel  closely  covered.  Then 
pack  it  moderately  in  a  percolator,  and  supply  the 
percolator  automatically  with  the  remaining  frac- 
tions of  the  weak  percolate  in  the  order  in  which 
they  were  received,  and  finally  with  fresh  menstruum 
until  the  Cinchona  is  exhausted.  Percolate  in  the 
same  manner  and  at  the  same  rate  as  with  the  first 
portion  of  Cinchona,  and,  reserving  8  parts  of  the 
first  percolate,  separate  the  weaker  percolate  into 
fractions  of  about  8  parts  each.  Percolate  the  third 
and  fourth  portions  of  8  parts  each  of  the  Cinchona 
in  the  same  way  as  the  second  portion.  Finally 
mix  the  four  reserved  percolates  together  to  make 
30  parts  of  finished  fluidextract ;  and  having  corked, 
labelled,  and  numbered  the  bottles  containing  the 
fractions  of  weak  percolate,  set  them  away  until  the 
process  for  Cinchona  is  to  be  resumed. 

When  this  fluidextract  is  to  be  again  made, 
repeat  the  process  as  with  the  second  portion,  and 
reserve  8  parts  of  the  first  percolate  as  finished 
fluidextract  from  each  8  parts  of  Cinchona  from 
that  time  forward  so  long  as  the  fractions  of  weak 
percolate  are  carried  forward  with  which  to  com- 
mence each  operation."  See  also  Squlbb's  percolator, 
16th  edition  U.  S.  D.,  p.  600. 
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out  its  recommendations — it  is  liable  to  the 
objection  of  loss  of  alcohol  through  exposure 
during  expression.  Another  method  of  limiting 
the  quantity  of  alcohol  used  has  been  proposed 
by  S.  P.  Duffield  of  Detroit.  It  consists  in 
macerating,  for  from  six  to  ten  days,  the 
medicine  to  be  acted  on,  previously  deprived, 
by  means  of  a  vacuum  apparatus,  of  all  the 
air,  and  of  all  readily  volatilizable  matter  con- 
tained in  its  pores,  with  a  certain  volume  of  the 
menstruum,  which  is  forced  through  a  tube  into 
the  vacuum  pan  by  atmospheric  pressure,  and 
thus  brought  into  the  most  intimate  contact 
with  all  parts  of  the  powder.  The  process  is 
completed  by  submitting  the  mass  thus  impreg- 
nated to  hydraulic  pressure,  and,  after  allowing 
the  liquid  to  settle  in  glass  carboys,  drawing 
off  the  clear  liquid  into  bottles.  It  is  obviously 
inapplicable  to  substances  whose  virtues  de- 
pend in  any  considerable  degree  upon  readily 
volatilizable  constituents.  Campbell  (A.  J.  P., 
xlii.  17)  proposed  a  method  for  doing  away 
with  the  use  of  heat,  whieh,  however,  although 
in  some  cases  it  may  do  well,  cannot  be  relied 
upon  for  the  complete  exhaustion  of  all  drugs. 
Sixteen  troy  ounces  of  the  powder  are  mois- 
tened with  four  to  six  fluidouncea  of  the  men- 
struum (usually  alcohol),  and  packed  in  a  glass 
funnel,  a  piece  of  sponge  having  previously 
been  put  in  the  beak  of  the  funnel ;  the  surface 
of  the  powder  is  covered  with  a  disk  of  paper, 
and  twelve  fluidouncea  of  menstruum  poured  on. 
When  the  sponge  becomes  saturated,  the  beak 
of  the  funnel  is  corked  tightly  and  the  whole 
set  aside  for  four  days,  at  the  end  of  which 
time  the  percolation  may  be  allowed  to  proceed 
without  further  addition  of  menstruum.  J.  \Y. 
Mill  has  called  attention  to  the  advantage 
of  separating  the  powder  into  fine  and  coarse 
parts  by  means  of  sieves  and  packing  the 
finer   powder   at    the   bottom. 

H.  Biroth  (Pharm.,  April,  1877)  proposes 
the  method  which  he  terms  "  insuccation," 
for  making  non-alcoholic  liuidextracts;  the 
advantages  claimed  for  it  are  simplicity  and 
economy.  Colaz  prepares  fluidextracts  from 
fresh  plants  by  bruising  and  crushing  them, 
and  placing  the  mass  in  a  dialyzer  suspended 
in  90  per  cent,  alcohol;  when  the  dialysis  is 
completed,  the  liquid  is  evaporated  to  free  it 
from  alcohol,  the  remaining  aqueous  liquid  re- 
taining the  active  constituents  in  the  proportions 
in  which  they  are  found  in  the  plant.  (Ph. 
Post,  xxix.  271.)  Haussmann  (A.  J.  P.,  1895, 
291),  after  examining  a  large  number  of  com- 
mercial fluidextracts,  records  his  results  in  tabu- 
lar form,  and  considers  that  there  is  great  varia- 
tion in  the  quality,  due  to  deviation  from 
pharmacopceial  processes. 

J.  U.  Lloyd  proposes  to  recover  the  alcohol 
which  remains  absorbed  by  the  residue  after 
percolation,  by  mixing  the  wet  residues  with 
an  equal  bulk  or  less  of  dry  sawdust,  and  then 
percolating  this  with  water.  (A.  J.  P.,  June, 
1877.)  Wm.  M.  Thomson  of  Philadelphia, 
devised  a  very  complete  method  of  preparing 


fluidextracts  on  a  large  scale;  the  principles  of 
his  process  are  maceration  and  percolation  in 
vacuo,  and  although  the  principles  which  have 
been  applied  have  been  long  known,  and  similar 
apparatus  used  by  Duffield  and  others,  there 
are  many  useful  practical  points  which  merit 
a  notice  in  detail.  The  percolators  are  egg- 
shaped,  and  made  of  tinned  copper;  they  are 
capable  of  being  tightly  covered,  and  com- 
municate by  means  of  stopcocks  above  and 
below,  and  iron  and  stout  rubber  tubing,  with 
a  very  efficient  double  acting  air  pump.  The 
moistened  powder  is  packed  tightly  in  the  per- 
colator, and  the  cover  securely  bolted  on.  The 
stopcock  in  the  cover  is  now  opened,  which 
communicates  with  the  air  pump  and  a  partial 
vacuum  created  in  the  space  above  the  mois- 
tened drug;  the  stopcock  is  now  closed  and 
another  stopcock  in  the  cover  opened,  which 
communicates  by  a  tube  with  the  reservoir  con- 
taining the  menstruum.  The  menstruum,  of 
course, quickly  penetrates  the  powder, taking  the 
place  of  the  interstitial  air,  and  when  the  powder 
is  saturated  it  is  permitted  to  macerate  in  vacuo 
a  sufficient  length  of  time.  To  start  percola- 
tion, a  receiver  is  connected  Avith  the  beak  of 
the  percolator,  and,  the  air  being  exhausted 
from  it,  the  percolate  at  once  makes  its  appear- 
ance. When  the  flow  slackens,  air  may  be 
forced  by  the  pump  in  the  space  above  the 
powder,  if  desired,  and  the  receiver  again 
exhausted  below.  In  this  way,  it  can  be  seen, 
entire  control  of  these  powerful  physical  forces 
may  be  secured.  The  advantages  are  very 
apparent  in  preventing  the  loss  of  volatile 
principles  and  alcohol,  while  protecting  from 
chemical  change  caused  by  exposure  to  the 
air.  It  is  quite  possible  to  make  official  fluid- 
extracts  without  recourse  to  subsequent 
evaporation  of  weak  percolate.  For  a  cut  of 
this  apparatus,  see  A.  J.  P.,  1882.  * 


1  The  processes  for  the  following  Fluidextracts 
were  omitted  in  the  8th  revision  of  the  U.  S.  P.,  but 
as  they  are  still  sometimes  used  we  append  the 
processes  of  the  U.  S.  P.  1890 ;  other  fluldextract 
formulas  of  the  U.  S.  P.  1890  will  be  found  In 
Part  II  under  their  respective  drugs. 

Extractum  Arnicw  Radicis  Fluidum.  TJ.  S. 
(1890).  Fluid  Extract  of  Arnica  Root. — "Arnica 
Root,  in  No.  60  powder,  one  thousand  grammes  for 
35  ounces  av.,  120  grains]  ;  Alcohol,  Water,  each, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  GJ  fluldrachins]. 
Mix  seven  hundred  and  fifty  cubic  centimeters  [or 
25  fluidounces,  173  minims]  of  Alcohol  with  two 
hundred  and  fifty  cubic  centimeters  [or  8  fluidounces, 
217  minims]  of  Water,  and,  having  moistened  the 
powder  with  four  hundred  cubic  centimeters  [or 
13  fluidounces,  252  minims]  of  the  mixture,  pack 
it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  menstruum  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the 
same  proportions  of  Alcohol  and  Water  as  before, 
until  the  Arnica  Root  is  exhausted.  Reserve  the  first 
nine  hundred  cubic  centimeters  [or  30  fluidounces, 
207  minims]  of  the  percolate,  and  evaporate  th« 
remainder  at  a  temperature  not  exceeding  50°  C. 
(122°  F.),  to  a  soft  extract:  dissolve  this  in  the 
reserved  portion,  and  add  enough  menstruum  to 
make  the  Fluid  Extract  measure  one  thousand  cubic- 
centimeters    [or    33    fluidounces,     61     fluldrachms]." 
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Assaying  fluidextracts. — The  number  of  assay 
processes  for  fluidextracts  was  materially  in- 
creased in  the  U.  S.  P.  (8th  Rev.)  for  prepara- 
tions made  from  alkaloidal  drugs.     The  process 

U.  S.  1890.  This  fluidextract  is  of  a  clear,  red- 
dish-brown color,  possessing  little  odor,  and  having 
an  acrid  taste. 

Extractum  Colchici  Radicis  Fluidum.  U.  S.  (1890). 
Fluid  Extract  of  Colchicum  Root. — "  Colchicum 
Root,  in  No.  60  powder,  one  thousand  grammes  [or 
35  ounces  av.,  120  grains]  ;  Alcohol,  Water,  each, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  61  fluidrachms].  Mix 
six  hundred  cubic  centimeters  [or  20  fluidounces, 
138  minims]  of  Alcohol  with  three  hundred  cubic 
centimeters  [or  10  fluidounces,  69  minims]  of  Water, 
and,  having  moistened  the  powder  with  three  hundred 
and  fifty  cubic  centimeters  [or  11  fluidounces,  400 
minims]  of  the  mixture,  pack  it  moderately  in  a 
cylindrical  percolator ;  then  add  enough  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  grad- 
ually adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Colchi- 
cum Root  is  exhausted.  Reserve  the  first  eight 
hundred  and  fifty  cubic  centimeters  [or  28  fluid- 
ounces,  356  minims]  of  the  percolate,  and  evapo- 
rate the  remainder  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum 
to  make  the  Fluid  Extract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  61  fluidrachms]." 
U.  8.  1890.  This  fluidextract  is  not  essentially 
different  from  that  formerly  official.  The  present 
menstruum  will  thoroughly  exhaust  the  root,  and 
this  fluidextract  is  now  a  good  preparation.  It 
is  of  a  reddish-brown  color  and  bitter  taste.  Dose, 
from   two  to   eight   minims    (0.12   to   0.5   Cc). 

Extractum  Cusso  Fluidum.  U.  S.  (1890).  Fluid 
Extract  of  Kousso.  Extractum  Brayerm  Fluidum,  U.  8. 
1880  ;  Fluid  Extract  of  Brayera. — "  Kousso,  in  No.  40 
powder,  one  thousand  grammes  [or  35  ounces  av.,  120 
grains]  ;  Alcohol,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces,  61 
fluidrachms].  Moisten  the  powder  with  four  hun- 
dred cubic  centimeters  [or  13  fluidounces,  252 
minims]  of  Alcohol,  and  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  Alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Kousso  is  exhausted.  Reserve 
the  first  nine  hundred  cubic  centimeters  [or  30  fluid- 
ounces,  207  minims]  of  the  percolate.  Distil  off  the 
Alcohol  from  the  remainder  by  means  of  a  water- 
bath,  and  evaporate  the  residue  to  a  soft  ex- 
tract ;  dissolve  this  in  the  reserved  portion  and 
add  enough  Alcohol  to  make  the  Fluid  Extract 
measure  one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  61  fluidrachms]."  U.  8.  1890.  This  prepara- 
tion, although  undoubtedly  active,  was  very  properly 
dropped  from  the  U.  S.  P.  because  of  its  containing 
so  large  a  percentage  of  alcohol  and  its  extremely 
disagreeable  taste.  It  may  be  given  in  doses  of  from 
one-half  to   one   fluidounce    (15   to   30  Cc). 

Extractum  Oossypii  Radicis  Fluidum.  U.  S.  (1890). 
Fluid  Extract  of  Cotton  Root  Bark.  Extractum 
Oossypii  Radicis  Corticis  Liquidum,  Br.  Add.  Liquid 
Extract  of  Cotton  Root  Bark. 

"  Cotton  Root  Bark,  in  No.  30  powder,  one 
thousand  grammes  [or  35  ounces  av.,  120  grains]  ; 
Glycerin,  two  hundred  and  fifty  cubic  centimeters 
[or  8  fluidounces,  218  minims]  ;  Alcohol,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6 J  fluidrachms].  Mix  the  Glyc- 
erin with  seven  hundred  and  fifty  cubic  centimeters 
[or  25  fluidounces,  173  minims]  of  Alcohol,  and. 
having  moistened  the  powder  with  five  hundred 
cubic  centimeters  [or  16  fluidounces,  435  minims] 
of  the  mixture,  pack  it  firmly  in  a  cylindrical  per- 
colator ;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  It.  When  the 
liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding, 
first,  the  remainder  of  the  menstruum,  and  then 
Alcohol,  until  the  Cotton  Root  Bark  is  exhausted. 
Reserve  the  first  seven  hundred  cubic  centimeters 
[or  23  fluidounces,  321  minims]  of  the  percolate, 
and    evaporate    the    remainder    to    a    soft    extract ; 


in  each  case  differs  but  slightly  from  the  pro- 
cess used  for  the  corresponding  drug;  they  will 
be  found  in  the  succeeding  pages  under  their 
appropriate  headings. 

dissolve  this  in  the  reserved  portion,  and  add  enough 
Alcohol  to  make  the  Fluid  Extract  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces,  6 J 
fluidrachms]."  U.  8.  1890.  "  Cotton  Root  Bark,  in 
No.  30  powder,  20  ounces  (Imperial)  or  1000  gram- 
mes; Glycerin,  5  fl.  ounces  (Imp.  meas.)  or  250  cubic 
centimetres;  Alcohol  (90  per  cent.),  a  sufficient 
quantity.  Mix  the  Glycerin  with  fifteen  fluid  ounces 
(Imp.  meas.)  or  seven  hundred  and  fiftv  cubic  centi- 
metres of  the  Alcohol ;  mix  the  powder  with  ten 
fluid  ounces  (Imp.  meas.)  or  five  hundred  cubic 
centimetres  of  this  menstruum ;  pack  firmly  in  a 
percolator ;  add  more  of  the  menstruum,  and  when 
the  liquid  begins  to  drop  close  the  lower  orifice  of  the 
percolator ;  set  aside  for  forty-eight  hours ;  then 
allow  percolation  to  proceed,  gradually  adding  the 
remainder  of  the  menstruum  and  then  more  of  the 
Alcohol  until  the  Cotton  Root  Bark  is  exhausted. 
Reserve  the  first  fourteen  fluid  ounces  (Imp.  meas.) 
or  seven  hundred  cubic  centimetres  of  the  percolate ; 
remove  the  alcohol  from  the  remainder  by  distilla- 
tion ;  evaporate  the  residue  to  the  consistence  of  a 
soft  extract ;  dissolve  this  in  the  reserved  percolate  ; 
add  enough  of  the  Alcohol  to  produce  one  pint 
(Imp.  meas.)  or  one  thousand  cubic  centimetres  of 
the  Liquid  Extract."  Br.  This  is  one  of  the  fluidex- 
tracts which  is  improved  by  the  use  of  glycerin : 
the  menstruum  selected  prevents  the  gelatinization 
which  was  a  troublesome  objection  to  the  fluidextract 
of  the  Pharmacopoeia  of  1870.  J.  U.  Lloyd  prefers 
a  menstruum  composed  of  ten  fluidounces  of  alcohol 
and  three  fluidounces  each  of  glycerin  and  water, 
finishing  the  percolation  with  a  mixture  composed 
of  ten  fluidounces  of  alcohol  and  six  fluidounces  of 
water.  It  is  a  deep-reddish  liquid,  and  well  repre- 
sents the  root.  The  dose  is  from  half  a  fluidrachm 
to  a  fluidrachm   (1.8  to  3.75  Cc). 

Extractum  Scoparii  Fluidum.  U.  S.  (1890).  Fluid 
Extract  of  Scoparius.  Fluid  Extract  of  Broom. 
"  Scoparius,  in  No.  60  powder,  one  thousand  gram- 
mes [or  35  ounces  av.,  120  grains]  ;  Diluted  Alcohol, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  61  fluidrachms]. 
Moisten  the  powder  with  three  hundred  and  fifty 
cubic  centimeters  [or  11  fluidounces,  400  minims]  of 
Diluted  Alcohol,  and  pack  it  firmly  in  a  cylindrical 
percolator  ;  then  add  enough  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  Diluted 
Alcohol,  until  the  Scoparius  is  exhausted.  Reserve 
the  first  eight  hundred  and  fifty  cubic  centimeters 
[or  28  fluidounces,  356  minims]  of  the  percolate, 
and  evaporate  the  remainder  to  a  soft  extract ;  dis- 
solve this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  Fluid  Extract  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces,  61 
fluidrachms]."  U.  S.  1890.  It  is  difficult  to  avoid 
precipitation  in  the  preparation,  but  fortunately  the 
precipitate  is  not  active.  Dose,  from  twenty  to  forty 
minims  (1.3  to  2.5  Cc). 

Extractum  Stramonii  Seminis  Fluidum.  U.  S. 
(1890).  Fluid  Extract  of  Stramonium  Seed.  [Ex- 
tractum Stramonii  Fluidum.  U.  S.  P.  1880.] 
"  Stramonium  Seed,  in  No.  60  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains]  ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluidounces, 
61  fluidrachms].  Mix  seven  hundred  and  fifty  cubic 
centimeters  [or  25  fluidounces,  173  minims]  of  Alco- 
hol with  tico  hundred  and  fifty  cubic  centimeters 
[or  8  fluidounces,  218  minims]  of  Water,  and,  having 
moistened  the  powder  with  two  hundred  cubic  centi- 
meters [or  6  fluidounces,  366  minims]  of  the  mixture, 
pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  menstruum  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the 
same  proportions  of  Alcohol  and  Water  as  before, 
until  the  Stramonium  Seed  is  exhausted.  Reserve 
the  first  nine  hundred  cubic  centimeters  [or  30  fluid- 
ounces,  207  minims]  of  the  percolate,  and  evaporate 
the  remainder,  at  a  temperature  not  exceeding  50° 
C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in  the 
reserved  portion,  and  add  enough  menstruum  to 
make  the  Fluid  Extract  measure  one  thousand  cubic 
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Fluidextractum  Aconiti. — A  pocyni. 


PART  I. 


FLUIDEXTRACTUM  ACONITI.  U.  S. 

FLUIDEXTRACT  OF  ACONITE  [Extractum 

Aconiti  Fluidum,  Pliarm.  1890] 

( flu-jd-ejt-trac'tum  ac-o-ni'ti) 

Fluid  Extract  of  Aconite  Root ;  Extrait  liquide 
de  Racine  d'Aconlt,  Fr.;  Fliisslges  Eisenhutknollen- 
extrakt,  Q. 

•  "Aconite,  in  No.  60  powder,  one  thousand 
grammes  [or  35  ounces  aw,  120  grains] ;  Alco- 
hol, Water,  each,  a  sufficient  quantity,  to  make 
about  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Mix  seven  hun- 
dred and  fifty  cubic  centimeters  [or  25  fluid- 
ounces,  173  minims]  of  Alcohol  with  too 
hundred  and  fifty  cubic  centimeters  [or  8 
fluidounces,  218  minims]  of  Water,  and,  hav- 
ing moistened  the  powder  with  four  hundred 
cubic  centimeter*  [or  13  fluidounces,  252 
minims]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  men- 
struum to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  eloee  the  lower 
orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  tor  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  grad- 
ually adding  menstruum,  using  the  same  pro- 
portions of  Alcohol  and  Water  as  before,  until 
the  Aconite  u  exhausted.  Reserve  the  first 
eiyht  hundred  cubic  centimeters  [or  27  fluid- 
ounces,  24  minims]  of  the  percolate,  and  evap- 
orate the  remainder,  in  a  porcelain  dish,  at  s 
temperature  not  exceeding  50°  ('.  (122  B\)« 
to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  mixing  thoroughly.  Assay  t<  u  cubic 
centimeters  of  this  liquid  by  the  process  given 
below;  from  the  results  thus  obtained,  ascer- 
tain by  calculation  the  amount  of  SCOnitine 
in  the  remainder  of  the  liquid,  add  to  this 
enough  menstruum  to  make  each  one  hundred 
cubic  centimeters  of  the  finished  Fluidextract 
contain  0.4  Gm.  of  aconitine."     U.  S. 

Assay.  U.  S.  (8th  Rev.)— "  Fluidextract  of 
Aconite,  ten  cubic  centimeter* ;  Ether,  Distilled 
Water,  Ammonia  Water.  Tenth-normal  Sul- 
phuric Acid  V.S.,  Fiftieth-normal  Potassium 
Hydroxide  V.S.,  Hematoxylin  T.S.,  each,  a 
sufficient  quantity.  Transfer  10  Cc.  of  Fluid- 
extract  of  Aconite  by  means  of  a  graduated 
pipette  to  a  porcelain  dish,  and  evaporate  it 
carefully  to  dryness  on  a  water-bath  at  a 
temperature  not  exceeding  60°  C.  (140°  F.). 
Add  5  Cc.  of  tenth-normal  sulphuric  acid  V.S. 
and  10  Cc.  of  distilled  water.  When  the  extract 
is  dissolved,  filter  the  liquid  into  a  separator, 
washing  the  dish  and  filter  with  about  40  Cc. 
of  distilled  water;  when  this  has  passed 
through,  add  25  Cc.  of  ether  and  2  Cc.  of 
ammonia  water  to   the  separator,   and   agitate 


centimeters  [or  33  fluidounces.  6£  fluidrachms]." 
U.  S.  1890.  This  is  a  fluidextract  the  menstruum 
of  which  is  well  adapted  for  thoroughly  exhausting 
the  seed.  It  is  of  a  dark  brown  color.  The  dose 
is  from  one  to  two  minims    (0.06  to  0.12  Cc). 


for  one  minute.  Draw  off  the  lower  layer  into 
a  flask  and  filter  the  ether-solution  into  a  beaker. 
Return  the  contents  of  the  flask  to  the  sepa- 
rator, add  15  Cc.  of  ether,  and  agitate  for  one 
minute.  Draw  off  the  lower  layer  into  the 
flask  and  filter  the  ether-solution  into  the 
beaker.  Repeat,  with  two  other  portions  of 
10  Cc.  each  of  ether.  Evaporate  the  ether- 
solution  to  dryness,  and  dissolve  the  residue  in 
3  Cc.  of  tenth-normal  sulphuric  acid  V.S. 
diluted  with  20  Cc.  of  distilled  water.  Add 
to  the  solution  5  drops  of  hematoxylin  T.S., 
and  then  carefully  run  in  fiftieth-normal  potas- 
sium hydroxide  V.S.  until  a  violet  color  is  pro- 
duced, the  transition  stages  being  as  follows: 
first  yellow,  then  green,  finally  passing  into 
violet.  Divide  the  number  of  Cc.  of  fiftieth- 
normal  potassium  hydroxide  V.S.  used,  by  5, 
subtract  this  number  from  3  (the  3  Cc.  of 
tenth-normal  sulphuric  acid  V.S.  taken),  multi- 
ply the  remainder  by  0.0G4,  and  this  product 
by  10,  which  wTill  give  the  weight  in  grammes 
of  aconitine  contained  in  one  hundred  cubic 
centimeter*  of  the  Fluidextract  of  Aconite." 

This  preparation  of  aconite  root  was  found 
useful  by  Procter  as  a  basis  for  making  the  other 
preparations  of  aconite, — the  plaster,  extract, 
tincture,  or  liniment.  The  fluidextract  is  of  a 
bright  deep  reddish-brown  color.  It  will  doubt- 
less he  frequently  employed  as  an  addition  to 
liniments  for  obtaining  the  peculiar  effects  of 
aconite. 

Dote, one-half  to  one  minim  (0.03  to  0.06  Cc), 
hut  on  account  of  its  very  powerful  character 
it  should  always  be  used  with  caution,  beginning 
with  the  smallest  dose. 

FLUIDEXTRACTUM  APOCYN1.  U.  S. 

FLUIDEXTRACT  OF  APOCYNUM  [Extractum 
Apocynl  Fluidum,  Pharm.  1890] 

(fla-id-ex-trac'tum  a-poc'y-nl) 

Fluidextract  of  Canadian  Hemp;  Fxtrait  liquide 
do  Chanm  da  Canada,  Fr. ;  Fliisslges  Canadisch- 
Ilanfwurzelextrakt,   (/. 

*  "Apocynum,  in  No.  60  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Glycerin,  one  hundred  cubic  centimeters  [or 
3  fluidounces,  183  minims] ;  Alcohol,  Water, 
each,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6 J 
fluidrachms].  Mix  the  Glycerin  with  six  hun- 
dred cubic  centimeters  [or  20  fluidounces, 
138  minims]  of  Alcohol  and  three  hundred 
cubic  centimeters  [or  10  fluidounces,  69 
minims]  of  Water,  and,  having  moistened  the 
powder  with  four  hundred  cubic  centimeters 
[or  13  fluidounces,  252  minims]  of  the  mixture, 
pack  it  firmly  in  a  cylindrical  percolator;  then 
add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
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gradually  adding,  first,  the  remainder  of  the 
menstruum,  and  afterwards  a  mixture  of  Alco- 
hol and  Water,  made  in  the  proportion  of 
six  hundred  cubic  centimeters  [or  20  fluid- 
ounces,  138  minims]  of  Alcohol  to  four  hun- 
dred cubic  centimeters  [or  13  fluidounces,  252 
minims]  of  Water,  until  the  Apocynum  is 
exhausted.  Reserve  the  first  nine  hundred  cubic 
centimeters  [or  30  fluidounces,  208  minims]  of 
the  percolate,  and  evaporate  the  remainder,  at 
a  temperature  not  exceeding  50°  C.  (122°  F.), 
to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make 
the  Fluidextract  measure  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  flui- 
drachms]."    U.  S. 

This  fluidextract  represents  the  activity  of 
apocynum  in  a  very  satisfactory  manner. 

Dose,  five  to  ten  minims  (0.3  to  0.6  Ce.) ;  as  an 
emetic,  fifteen  to  twenty  minims  (0.9  to  1.3  Cc). 

FLUIDEXTRACTUM  AROMATICUM. 
U.  S. 

AROMATIC  FLUIDEXTRACT  [Extractum 
Aromaticum  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tum   ar-o-mat'i-cum ) 

Extrait  liqulde  aromatique,  Fr.;  Fliisslges  Aroma- 
tisches  Extrakt,   Q. 

*  "Aromatic  Powder,  one  thousand  grammes 
[or  35  ounces  av.,  120  grains] ;  Alcohol,  a  suffi- 
cient quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms]. 
Moisten  the  powder  with  three  hundred  and 
fifty  cubic  centimeters  [or  11  fluidounces,  401 
minims]  of  Alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  Alcohol 
to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding  Alcohol, 
until  the  Aromatic  Powder  is  exhausted. 
Reserve  the  first  eight  hundred  and  fifty  cubic 
centimeters  [or  28  fluidounces,  356  minims]  of 
the  percolate,  and  evaporate  the  remainder,  at 
a  temperature  not  exceeding  50°  C.  (122°  F.), 
to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Alcohol  to  make  the 
Fluidextract  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  64  fluidrachms "I." 
U.  S. 

This  is  a  valuable  fluidextract;  it  is  an  ex- 
cellent aromatic  in  concentrated  form,  and  will 
be  found  very  useful  not  only  as  an  addition 
to  liquids  when  an  aromatic  is  desired,  but  its 
concentrated  form  permits  its  use  in  small 
quantities  with  dry  powders,  like  pepsin,  bis- 
muth subnitrate,  etc.,  when  desired  for  admin- 
istration.    It  is  rarely  used  alone. 

Dose,  from  ten  to  twenty  minims  (0.6  to 
1.3  Cc),  diluted  with  water,  or  dropped  on 
sugar. 


FLUIDEXTRACTUM  AURANTII 
AMARI.  U.  S. 

FLUIDEXTRACT  OF  BITTER  ORANGE  PEEL 
[Extractum  Aurantii  Amari  Fluidum,  Pharm.  1890] 

(flu-id-ex-trac'tum  au-ran'ti-I  a-ma'rl) 

Extrait  liquide  d'Ecorce  d'Orange  amSre,  Fr.; 
Pliissiges  Pomeranzenschalenextrakt,  O. 

* "  Bitter  Orange  Peel,  in  No.  40  powder, 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains] ;  Alcohol,  Water,  each,  a  sufficient  quan- 
tity, to  make  one  thousand  cubic  centimeters 
[or  33  fluidounces,  64.  fluidrachms].  Mix  six 
hundred  cubic  centimeters  [or  20  fluidounces, 
138  minims]  of  Alcohol  with  three  hundred 
cubic  centimeters  [or  10  fluidounces,  69 
minims]  of  Water,  and,  having  moistened  the 
powder  with  three  hundred  and  fifty  cubic  cen- 
timeters [or  11  fluidounces,  401  minims]  of  the 
mixture,  pack  it  moderately  in  a  conical  perco- 
lator; then  add  enough  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  menstruum,  using  the 
same  proportions  of  Alcohol  and  Water  as 
before,  until  the  Orange  Peel  is  exhausted. 
Reserve  the  first  eight  hundred  cubic  centi- 
meters [or  27  fluidounces,  24  minims]  of  the 
percolate,  and  evaporate  the  remainder,  at  a 
temperature  not  exceeding  50°  C.  (122°  F.), 
to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make 
the  Fluidextract  measure  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6i  flui- 
drachms]."   U.  S. 

This  fluidextract  is  useful  as  a  tonic;  when 
dry,  the  bitter  orange  peel  having  very  little  oil 
present,  there  is  necessarily  little  agreeable 
orange  flavor  to  the  fluidextract.  Monroe  Bond 
recommends  a  Fluidextract  of  Sweet  Orange 
Peel,  made  with  a  menstruum  of  seven  parts 
of  alcohol  and  one  of  glycerin.  (A.  J.  P.,  1873, 
p.  482.) 

Dose,  fifteen  to  thirty  minims  (0.9  to  1.8  Cc). 

FLUIDEXTRACTUM  BELLADONN/E 
RADICIS.  U.  S.  (Br.) 

FLUIDEXTRACT  OF  BELLADONNA  ROOT 

[Extractum  Belladonnas  Radicis 

Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tum  bel-la-don'nae  ra-di'cis) 

"A  Liquid  Extract  containing  f  grain  of  the 
alkaloids  of  Belladonna  Root  in  110  minims 
(0.75  gramme  in  100  cubic  centimetres)."   Br. 

Extractum  Belladonna  Llquldum,  Br.,  Extract  of 
Belladonna ;  Extrait  liqulde  de  Racine  de  Bella- 
done,   Fr.;  Fliissiges  Tollklrschenwurzelextrakt,   O. 

*  "  Belladonna  Root,  in  No.  60  powder,  one 
thousand    grammes    [or    35    ounces    av.,    120 
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grains] ;  Alcohol,  "Water,  each,  a  sufficient  quan- 
tity, to  make  about  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6i  fluidrachms] .  Mix 
eight  hundred  cubic  centimeters  [or  27  fluid- 
ounces,  24  minims]  of  Alcohol  with  two  hun- 
dred cubic  centimeters  [or  6  fluidounces,  366 
minims]  of  Water,  and,  having  moistened  the 
powder  with  three  hundred  and  fifty  cubic 
centimeters  [or  11  fluidounces,  401  minims]  of 
the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator;  then  add  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding  menstruum, 
using  the  same  proportion!  of  Alcohol  and 
Water  as  before,  until  the  Belladonna  Root  is 
exhausted.  Reserve  the  first  eight  hundred 
cubic  I 1  xtimetcrs  [or  27  fluidounces,  24  minima] 
of  the  percolate,  and  evaporate  the  remainder, 
at  a  temperature  not  exceeding  50°  C.  (122 
F.),  to  a  soft  extract,  dissolve  this  in  the  re- 
served portion,  and  mix  thoroughly.  Assay 
ten  cubic  centimeter*  of  this  liquid  by  the  pro- 
cess given  below;  from  the  results  thus  ob- 
tained, ascertain  by  calculation  the  amount  of 
alkaloids   in    the   remainder  of   the   liquid;   add 

to  this  enough  menstruum  f<>  make  each  om 
hundred  cubic  centimeter*  of  the  finished  Fluid- 
extract  contain  (>..">  (on.  of  mydriatic  alkaloids 
from  Belladonna  Hoot."    r.  8. 

Assay  of  Fluidextract  of  Belladonna  Root. 
i  .  S.  (8th  Rev.)— "Fluidextract  of  Belladonna 
Root,  tm  cubic  centimeter*;  Distilled  Water, 
Ammonia  Wain-.  Chloroform,  Normal  Sul- 
phuric Acid  V.S.,  Tenth-normal  Sulphuric 
Acid  V.s..  Fiftieth-normal  Potassium  Hy- 
droxide Y.K.,  Hematoxylin  T.S..  or  lodeosin 
T.S.,    each,    a  .',     quantity.        Transfer 

10  Cc.  of  Fluidextract  of  Belladonna  Hoot  by 
means  of  a  graduated  pipette  to  a  separator, 
add  10  Cc.  of  distilled  water.  20  Cc  of  chloro- 
form, and  2  Cc.  of  ammonia  wafer.  Shake  the 
separator  well  for  one  minute,  and  draw  off 
the  lower  chloro formic  layer  into  a  second 
separator.  Repeat  the  extraction  with  two  por- 
tions of  10  Cc.  each  of  chloroform,  and  draw 
the  chloroformie  solution  into  the  second  sepa- 
rator. To  the  latter  add  8  Cc.  of  normal 
sulphuric  acid  V.S.  and  20  Cc.  of  distilled 
water,  shaking  well  for  one  minute.  When 
perfectly  separated  draw  off  and  reject  the 
lower  chloroformie  layer,  and  filter  the  acid 
aqueous  layer  into  a  clean  separator.  Wash 
the  separator  and  filter  with  10  Cc.  of  dis- 
tilled water,  adding  this  to  the  clean  sepa- 
rator. To  the  latter  add  20  Cc.  of  chloro- 
form and  4  Cc.  of  ammonia  water,  and 
shake  well  for  several  minutes.  Draw  off  the 
lower  chloroformie  layer  into  a  beaker,  and 
repeat  the  extraction  with  two  portions  of  10 
Cc.  each  of  chloroform,  adding  the  chloroformie 
solution  to  the  beaker.  Allow  the  chloroform 
in  the  beaker  to  evaporate  on  a  water-bath,  con- 


taining warm  water,  until  the  residue  is  per- 
fectly dry.  To  the  alkaloidal  residue  add  5 
Cc.  of  tenth-normal  sulphuric  acid  V.S.,  and 
when  the  residual  alkaloids  have  all  dissolved, 
titrate  the  solution  with  fiftieth-normal  potas- 
sium hydroxide  V.S.,  using  5  drops  of  hema- 
toxylin or  iodeosin  T.S.  as  an  indicator.  Divide 
the  number  of  cubic  centimeters  of  fiftieth-nor- 
mal potassium  hydroxide  V.S.  used,  by  5, 
subtract  the  quotient  from  5  (the  5  Cc.  of 
tenth-normal  sulphuric  acid  V.S.  taken),  and 
multiply  the  remainder  by  0.0287,  and  this 
product  by  10,  to  obtain  the  weight  in  grammes 
of  mydriatic  alkaloids  contained  in  one  hundred 
cubic  centimeters  of  the  Fluidextract  of  Bella- 
donna Roof."     U.  8. 

"  Moisten  eight  ounces  (Imperial)  or  three 
hundred  and  twenty  grammes  of  Belladonna 
Root,  in  No.  20  powder,  with  six  fluid  ounces 
(Imp,  mean.)  or  two  hundred  and  forty  cubic 
centimetres  of  a  mixture  of  seven  volumes  of 
Alcohol  (!)()  per  cent.)  and  one  volume  of 
Distilled  Water;  set  aside  for  six  hours;  pack 
firmly  in  a  percolator;  pour  over  the  powder 
sir  fluid  ounce*  (Imp.  meas.)  or  two  hundred 
and  forty  cubic  centimetres  of  the  same  alco- 
holic menstruum;  when  the  liquid  begins  to 
drop,  close  the  lower  orifice  of  the  percolator; 

set  aside  for  twenty-four  hours;  percolate 
slowly,  adding  more  of  the  menstruum  as  re- 
quired; collect  the  percolate  in  small  portions. 
Moisten  a  second  quantity  of  eight  ounces 
(Imp.)  or  three  hundred  and  twenty  grammes 
of  Belladonna  Root,  in  No.  20  powder,  with 
the  first  *ix  fluid  ounces  (Imp.  meas.)  or  two 
hundred  and  forty  cubic  centimetres  of  perco- 
late; proceed  to  extract  this  portion  of  (he 
Belladonna  Root  in  the  manner  directed  for 
the  first  portion,  but  use  as  the  menstruum  the 
liquid  collected  from  the  first  percolator.  This 
method  of  percolation  is  to  be  carried  out 
through  two  more  quantities  each  of  eight 
ounces  (Imp.)  or  three  hundred  and  twenty 
grammes  of  Belladonna  Root,  the  third  por- 
tion being  extracted  with  the  liquid  from  the 
second  percolator,  and  the  fourth  portion  with 
the  liquid  from  the  third  percolator.  Collect 
tmive  and  a  half  fluid  ounces  (Imp.  meas.) 
or  five  hundred  cubic  centimetres  of  the  strong 
percolate    from    the    fourth    percolator. 

Determine  the  proportion  of  alkaloids  in 
the  resulting  strong  percolate  by  the  following 
analytical  process. 

Introduce  10  cubic  centimetres  into  a  sepa- 
rator, add  10  cubic  centimetres  of  chloroform, 
50  cubic  centimetres  of  water,  and  a  decided 
excess  of  solution  of  ammonia;  agitate;  set 
aside;  separate  the  chloroformie  solution.  Twice 
repeat  the  agitation  with  chloroform  and  the 
separation.  Shake  the  mixed  chloroformie  solu- 
tions with  5  cubic  centimetres  of  diluted  sul- 
phuric acid,  mixed  with  twice  its  volume  of 
warm  water;  separate  the  chloroformie  liquid 
and  repeat  the  agitation  with  acidulated  water. 
Wash  the  mixed  acid  liquids  with  3  cubic  centi- 
metres  of   chloroform;   then    agitate   with   10 
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cubic  centimetres  of  chloroform  and  an  excess 
of  solution  of  ammonia.  Separate  the  chloro- 
formie  solution;  twice  repeat  the  agitation  with 
chloroform  and  the  separation;  wash  the  mixed 
chloroformic  solutions  with  5  cubic  centimetres 
of  water  containing  one  drop  of  solution  of 
ammonia;  draw  off  the  chloroformic  layer  into  a 
counterpoised  dish;  evaporate  on  a  water-bath; 
dry  the  residue  below  212°  F.  (100°  C.) ;  weigh. 
Dissolve  the  residue  in  10  cubic  centimetres  of 
a  decinormal  solution  of  hydrochloric  acid 
(3.619  grammes  of  the  acid,  HC1,  per  litre) 
and  add  centinormal  solution  of  soda  (0.3976 
gramme  of  sodium  hydroxide,  NaOH,  per  litre) 
until  the  liquid  is  neutral,  using  Tincture  of 
Cochineal  as  an  indicator.  Deduct  the  measure 
of  soda  solution  thus  required,  from  100  cubic 
centimetres,  and  multiply  the  remainder  by 
0.00287;  the  product  will  be  the  weight  in 
grammes  of  alkaloids  present  in  the  quantity 
of  the  percolate  operated  upon. 

From  this  weight  calculate  the  amount  of 
alkaloids  in  the  bulk  of  strong  percolate,  and 
add  to  the  latter  sufficient  of  the  alcoholic  men- 
struum to  produce  Liquid  Extract  of  Bella- 
donna containing  0.75  gramme  of  alkaloids  in 
100  cubic  centimetres,  or  f  grain  in  110 
minims."    Br. 

The  British  liquid  extract  represents  several 
radical  improvements  in  British  pharmacy, — 
i.e.,  the  use  of  repercolation  with  absence  of 
heat  in  the  process,  and  standardization,  thus 
making  the  end  product  bear  a  definite  rela- 
tion towards  the  quantity  of  active  constit- 
uents found  in  the  root  (0.75  per  cent.).  It 
is  based  upon  the  formula  proposed  by  R.  A. 
Cripps.  (P.  J.,  1895,  795.)  The  fluidextract 
of  the  root  is  a  good  preparation,  of  reddish- 
brown  color,  very  different  in  appearance  from 
the  deep-green  fluidextract  of  the  leaves  which 
is  often  seen  in  the  market. 

Dose,  from  one  to  two  minims  (0.06  to 
0.12  Cc). 

Off.  Prep. — Emplastrum  Belladonnse,  Br.;  Ex- 
tractum  Belladonnse  Alcoholicum,  Br.;  Lini- 
mentum  Belladonnse,  U.  S.,  Br.;  Tinctura  Bella- 
donnse, Br.;  Unguentum  Belladonnse,  Br. 

FLUIDEXTRACTUM  BERBERIDIS. 

U.  S. 

FLUIDEXTRACT  OF  BERBERIS 

( fla-id-ex-trac'tum  ber-bgr'i-dis) 

Fluidextract  of  Oregon  Grape  (Berberis  Aqul- 
folium^  ;  Extrait  liquide  de  Berberis  (d'6pine-vinette), 
Fr. ;  Fliissiges  Berberitzenextrakt,  O. 

*  "  Berberis,  in  No.  60  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Diluted 
Alcohol,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6$ 
fluidrachms].  Moisten  the  powder  with  four 
hundred  cubic  centimeters  [or  13  fluidounces, 
252  minims]  of  Diluted  Alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder 
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and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Diluted  Alcohol  until  the 
Berberis  is  exhausted.  Reserve  the  first  seven 
hundred  cubic  centimeters  [or  23  fluidounces, 
321  minims]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract;  dissolve  this 
in  the  reserved  portion,  and  add  enough  Diluted 
Alcohol  to  make  the  Fluidextract  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6i  fluidrachms]."   U.S. 

This  fluidextract  was  introduced  into  the 
U.  S.  P.  (8th  Rev.)  for  the  first  time.  It 
represents  the  virtues  of  berberis. 

Dose,  half  a  flui drachm  to  a  fluidrachm  (1.8 
to  3.75  Cc). 

FLUIDEXTRACTUM  BUCHU.  U.  S. 

FLUIDEXTRACT  OF  BUCHU  [Extractum 
Buchu  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tum  bu'chu) 

Extrait  liquide  de  Bucco,  Fr. ;  Fliissiges  Buccoex- 
trakt,  G. 

*  "  Buchu,  in  No.  60  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Alco- 
hol, Water,  each,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Mix  seven  hundred 
and  fifty  cubic  centimeters  [or  25  fluidounces, 
173  minims]  of  Alcohol  with  two  hundred  and 
fifty  cubic  centimeters  [or  8  fluidounces,  218 
minims]  of  Water,  and,  having  moistened 
the  powder  with  four  hundred  cubic  centi- 
meters [or  13  fluidounces,  252  minims]  of  the 
mixture,  pack  it  firmly  in  a  cylindrical  perco- 
lator; then  add  enough  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  per- 
colator, close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding  menstruum, 
using  the  same  proportions  of  Alcohol  and 
Water  as  before,  until  the  Buchu  is  exhausted. 
Reserve  the  first  eight  hundred  and  fifty  cubic 
centimeters  [or  28  fluidounces,  356  minims]  of 
the  percolate,  and  evaporate  the  remainder,  at 
a  temperature  not  exceeding  50°  C.  (122°  F.), 
to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make 
the  Fluidextract  measure  one  thousand  cubic 
centimeters  [or  33  fluidounces, 6£  fluidrachms]." 
U.  S. 

The  old  menstruum  (alcohol  75  per  cent.) 
for  this  fluidextract  has  been  restored,  expe- 
rience having  shown  that  with  the  weaker  alco- 
hol used  in  the  U.  S.  P.  1880  formula  it  was 
possible  to  percolate  buchu  leaves  satisfactorily. 

In  consequence  of  the  peculiar  structure  of 
the  leaves,  it  is  somewhat  difficult  to  powder 
them  in  a  mortar,  and  it  will  be  convenient 
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to  resort  to  a  mill  for  the  purpose.  As  the 
most  active  ingredient  of  buchu  is  volatile, 
the  direction  in  the  formula  to  set  aside  the 
first  portibn  of  tincture  obtained,  which  is  a 
highly  concentrated  solution,  is  peculiarly  im- 
portant; for,  if  it  were  subjected  to  evapora- 
tion, much  of  the  volatile  oil  would  necessarily 
escape.  The  tincture  subsequently  obtained 
probably  contains  a  large  proportion  of  the 
fixed  ingredients  of  the  leaves,  and  will,  there- 
fore, allow  of  concentration  without  material 
loss. 

This  fluidextract  is  of  a  dark  green  color,  and 
possessed  in  a  high  degree  of  the  sensible 
properties  of  the  leaves.  It  acquires  the  odor 
of  mint  when  long  kept,  showing  that  some 
change  takes  place  in  its  volatile  oil.  This 
fluidextract  affords  the  best  means  at  our  com- 
mand for  the  exhibition  of  buchu.  It  is  often 
combined  with  solution  of  potassium  hy- 
droxide with  excellent  results. 

Dose,  thirty  minims  to  a  fluidrachm  (1.8  to 
3.75  Cc),  three  to  five  times  a  day. 

FLUIDEXTRACTUM  CALAMI.  U.  S. 

FLUIDEXTRACT  OF  CALAMUS  [Extractum 
Calami  Fluidum,  Pharm.  1890] 

(fla-|d-ex-trac'tum  cal'a-ml) 

Kxtralt  liquid?  dAcore  vrai.  Fr.;  KlUsslgea  Kal- 
muswurzelextrakt,   O. 

•  u  Calamus,  in  No.  40  powder.  <m<  thousand 
grammes  [or  36  ounces  a\.,  120  grains];  Aleo- 
lio],  Water,  each,  a  suj/icicnl  quantity,  to  make 
one  thousand  cubic  oentuneten  [or  33  fluid- 
ounces,  6£  fluidrachms].  Mix  seven  hundred 
and  fifty  cubic  centimeters  [or  2">  fiuidounces, 
173  minims]  of  Alcohol  with  two  hundred 
and  fifty  cubic  centimeters  [or  8  fiuidounces, 
218  minims]  of  Water,  and.  having  moist 
the  powder  with  three  hundred  and  fifty  cubic 
centimeters  [or  11  fiuidounces,  401  minims] 
of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator;  then  add  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using 
the  same  proportions  of  Alcohol  and  Water 
as  before,  until  the  Calamus  is  exhausted. 
Reserve  the  first  nine  hundred  cubic  centi- 
meters [or  30  fiuidounces,  208  minims]  of 
the  percolate,  and  evaporate  the  remainder,  at 
a  temperature  not  exceeding  50°  C.  (122° 
F.),  to  a  soft  extract;  dissolve  this  in  the  re- 
served portion,  and  add  enough  menstruum  to 
make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fiuidounces,  6£  flui- 
draehms]."    U.  S. 

This  is  a  fluidextract  which  was  intro- 
duced with  the  view  of  bringing  into  use  an 
excellent    indigenous    aromatic    stimulant.     It 


will  probably  be  most  frequently  used  in  com- 
bination with  tonics  in  dyspepsia  and  gastric 
disorders  to  relieve  flatulence,  etc. 

Dose,  from  five  to  fifteen  minims  (0.3  to 
0.9  Cc). 

FLUIDEXTRACTUM  CALUMB/C.  U.  S. 

FLUIDEXTRACT  OF  CALUMBA  [Extractum 
Calumba:  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tum  ea-lum'bae ) 

Extrait  liquide  de  Colombo,  Fr. ;  Fliissiges  Ko- 
lomboextrakt,  Q. 

*  "  Calumba,  in  No.  20  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Alco- 
hol, Water,  each,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Mix  seven  hundred 
cubic  centimeters  [or  23  fiuidounces,  321  min- 
ims] of  Alcohol  with  three  hundred  cubic  centi- 
meters [or  10  fluidoonoes,  69  minims]  of  Water, 
and,  having  moistened  the  powder  with  three 
hundred  cubic  centimeters  [or  10  fiuidounces, 
69  minims]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  men- 
struum to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator, 
rate  for  forty-ei^ht  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually 
adding  menstruum,  using  the  same  proportions 
UJeohol    and     Water    as    before,     until    the 

Calumba  is  exhausted.  Reserve  the  first  seven 
hundred  cubic  centimeter*  [or  23  fiuidounces, 
A2]  minims]  of  the  percolate.  Distil  off  the 
Alcohol  from  the  remainder  by  means  of  a 
water-bath,  and  evaporate  the  residue  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion, 
and  add  enough  menstruum  to  make  the  Fluid- 
extract  measure  one  thousand  cubic  centimeters 
[or    33    fiuidounces,    6J    fluidrachms]."     U.    S. 

The  formula  for  fluidextract  of  calumba  of 
the  U.  S.  P.  1870  was  faulty,  in  directing  the 
root  to  be  in  fine  powder;  the  large  quantity 
of  mucilage  present  swelled  under  the  influence 
of  the  menstruum,  and  frequently  prevented 
the  passage  of  the  percolate;  indeed,  the  pow- 
der will  probably  still  be  found  to  give  trouble, 
and  there  will  be  some  difficulty  in  thoroughly 
exhausting  it;  it  should  be  slowly  percolated. 
This  extract  is  a  yellowish-brown  liquid,  of  an 
intense  and  purely  bitter  taste.  The  absence 
of  tannin  makes  it  a  very  desirable  tonic,  in 
combination  with  chalybeates. 

Dose,  fifteen  to  thirty  minims  (0.9  to  1.8  Cc). 

FLUIDEXTRACTUM  CANNABIS 
INDIC/E.  U.  S. 

FLUIDEXTRACT  OF  INDIAN  CANNABIS 
[Extractum  Cannabis  Indies  Fluidum,  Pharm.  1890] 

(flu-id-ex-trac'tum  can'na-bls  In'di-cae) 

Extrait  liquide  de  Chanvre  Indien,  Fr. ;  Fliissiges 
Indisch-Hanfextrakt,  O. 
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*  "  Indian  Cannabis,  in  No.  30  powder,  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains] ;  Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Moisten  the  powder 
with  three  hundred  cubic  centimeters  [or  10 
fluidounces,  69  minims]  of  Alcohol,  and  pack 
it  firmly  in  a  cylindrical  percolator;  then  add 
enough  Alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Alcohol,  until  the  Indian 
Cannabis  is  exhausted.  Reserve  the  first  nine 
hundred  cubic  centimeters  [or  30  fluidounces, 
208  minims]  of  the  percolate.  Distil  off  the 
Alcohol  from  the  remainder  by  means  of  a 
water-bath,  and  evaporate  the  residue,  at  a 
temperature  not  exceeding  50°  C.  (122°  F.), 
to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Alcohol  to  make  the 
Fluidextract  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6 %  fluidrachms]." 
U.  S. 

This  is  a  fluidextract  which  has  come  into 
use  because  of  its  convenience,  and  probably 
on  account  of  the  impression  that  heat  injures 
the  activity  of  the  drug,  and  that  the  extract 
owes  its  inactivity  sometimes  to  the  influence  of 
heat.  (See  Cannabis  Indica  and  Extractum 
Cannabis  Indicce.)  The  fluidextract  is  of  a 
dark  green  color,  having  the  characteristic  odor 
of   the   drug. 

Dose,  from  one  to  two  minims  (0.06  to 
0.12  Cc). 

FLUIDEXTRACTUM  CAPSICI.  U.  S. 

FLUIDEXTRACT  OF  CAPSICUM  [Extractum 
Capsici  Fluidum,  Pharm.  1890J 

( flu-id-ex-trac'tuni  cap'si-ci) 

Fluidextract  of  Red  Pepper ;  Extralt  llquide  de 
Capsique,  de  Piment  des  Jardins,  Fr.;  Fltisslges 
Spanisch-Pfefferextrakt,    G. 

*  "  Capsicum,  in  No.  50  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains]  ; 
Alcohol,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6J 
fluidrachms].  Moisten  the  powder  with  -five 
hundred  cubic  centimeters  [or  16  fluidounces, 
435  minims]  of  Alcohol,  and  pack  it  firmly  in 
a  cylindrical  percolator;  then  add  enough 
Alcohol  to  saturate  the  powder  and  leave  a  stra- 
tum above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  grad- 
ually adding  Alcohol,  until  the  Capsicum  is 
exhausted.  Reserve  the  first  nine  hundred  cubic 
centimeters  [or  30  fluidounces,  208  minims] 
of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract;  dissolve  this  in  the  reserved 


portion,  and  add  enough  Alcohol  to  make  the 
Fluidextract  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms] ." 
U.  S. 

The  necessity  for  an  official  fluidextract  of 
capsicum  is  not  apparent,  as  the  oleoresin  and 
tincture  are  preparations  which  are  well  known 
and  established.  It  will  probably  be  rarely 
necessary  to  administer  it  internally. 

Dose,  from  one-half  to  one  minim  (0.03  to 
0.06  Cc). 

FLUIDEXTRACTUM  CHIMAPHIL/E. 

FLUIDEXTRACT  OF  CHIMAPHILA  [Extractum 
Chimaphilce   Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tum   ehi-maph'i-lae ) 

Fluidextract  of  Plpsissewa ;  Extralt  llquide  de 
Pyrole  ombellfie,  Fr. ;  Flussiges  Doldenbluthiges  Harn- 
krautextrakt,  O. 

*  "  Chimaphila,  in  No.  30  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Diluted  Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Moisten  the  powder 
with  four  hundred  cubic  centimeters  [or  13 
fluidounces,  252  minims]  of  Diluted  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  Diluted  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  pro- 
ceed slowly,  gradually  adding  Diluted  Alcohol, 
until  the  Chimaphila  is  exhausted.  Reserve 
the  first  eight  hundred  cubic  centimeters  [or 
27  fluidounces,  24  minims]  of  the  percolate, 
and  evaporate  the  remainder  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add 
enough  Diluted  Alcohol  to  make  the  Fluid- 
extract  measure  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6i  fluidrachms]."     U.  S. 

This  is  a  rather  thick,  dark  brownish-green 
fluidextract. 

Dose,  a  fluidrachm  (3.75  Cc). 

FLUIDEXTRACTUM  CHIRATOE.  U.  S. 

FLUIDEXTRACT  OF  CHIRATA  [Extractum 
Chiratse  Fluidum,  Pharm.  1890] 

( ttu-id-ex-trac'tum    phj-ra'tae) 

Extrait  llquide  de  Chirette,  Fr. ;  Flussiges  Chiretta- 
extrakt,   O. 

*  "  Chirata,  in  No.  30  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ; 
Diluted  Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Moisten  the  powder 
with  three  hundred  and  fifty  cubic  centimeters 
[or  11  fluidounces,  401  minims]  of  Diluted 
Alcohol,  pack  it  firmly  in  a  cylindrical  per- 
colator; then  add  enough  Diluted  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above 
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it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  perco- 
lation to  proceed  slowly,  gradually  adding 
Diluted  Alcohol,  until  the  Chirata  is  exhausted. 
Reserve  the  first  eight  hundred  and  fifty  cubic 
centimeters  [or  28  fluidounces,  356  minims] 
of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Diluted  Alcohol  to 
make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6$  flui- 
drachms]."   U.  S. 

This  useful  fluidextract  is  a  clear,  reddish- 
brown  liquid,  of  an  intensely  bitter  taste. 

Dose,  half  a  fluidrachm  (1.8  Cc). 

FLU1DEXTRACTUM  CIMIC1FUG/E. 

U.  S.  (Br.) 

FLUIDEXTRACT  OF  CIMICIFUGA   [Extractum 
Cimicifuga:  Fluidum,  Pharm.  1890] 

( Uo-id-cx-trac'tum  cini-j-clf 'ii-gae ) 

Extractum  Cimlclfugs  Liquldum,  Br.,  Liquid  Ex- 
tract of  Cimicifuga.;  Liquid  Extract  of  Acta?H  Kar<>- 
niosa  ;  Fluidextract  of  Black  Cohosh;  Kxtrait  liqulde 
d'Actee  ft  Gmppea,   1 r.  ;  FlUMlgea  ('iml<lfi]j;nextrakt.   <1. 

•  "  Cimicifuga,  in  No.  CO  powder,  one  thou- 
sand grammes  [or  36  ounces  av.,  120  grains  J  ; 
Alcohol,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6i  fluidrachms].  .Moisten  the  powder  with 
two  hundred  and  fifty  cubic  centimeters  [or  s 
fluidounces,  218  minima]    of   Aleoliol.  and   pack 

it  firmly  in  a  cylindrical  percolator;  then  add 
enough   Alcohol    to   saturate   the    powder   and 

B  stratum  above  it.      When  the  liquid  be- 
gins   to    drop    from    the    percolator,    close    the 

lower  orifice,  and,  having  closely  covered  the 

percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Alcohol,  until  the  Cimicifnga 
is  exhausted.  Reserve  the  first  nine  hundred 
cubic  centimeters  [or  30  fluidounces,  208 
minims]  of  the  percolate,  and  evaporate  the  re- 
mainder to  a  soft  extract;  dissolve  this  in  the 
reserved  portion,  and  add  enough  Alcohol  to 
make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6J  flui- 
drachms]."    U.  S. 

"  Cimicifuga,  in  No.  60  powder,  20  ounces 
(Imperial)  or  1000  grammes;  Alcohol  (90  per 
cent.),  a  sufficient  quantity.  Mix  the  Cimicif- 
uga with  two  pints  (Imp.  meas.)  or  two  thou- 
sand cubic  centimetres  of  the  Alcohol;  set  aside 
in  a  closed  vessel  for  forty-eight  hours;  trans- 
fer to  a  percolator;  when  the  fluid  ceases  to 
pass,  continue  the  percolation  with  more  Alco- 
hol, until  the  Cimicifuga  is  exhausted.  Reserve 
the  first  fifteen  fluid  ounces  (Imp.  meas.)  or 
seven  hundred  and  fifty  cubic  centimetres  of 
the  percolate;  evaporate  the  remainder  to  the 
consistence  of  a  soft  extract;  dissolve  this  in 
the  reserved  portion ;  add  enough  of  the  Alcohol 


to  produce  twenty  fluid  ounces  (Imp.  meas.)  or 
one  thousand  cubic  centimetres  of  the  Liquid 
Extract."   Br. 

This  formula  does  not  differ  essentially  from 
that  of  the  U.  S.  Pharm.  1870.  The  British 
preparation  has  been  modelled  after  that  of  the 
United  States.  There  probably  cannot  be  two 
opinions  about  the  menstruum,  although  it  has 
been  asserted  that  a  good  fluidextract  can  be 
made  with  a  menstruum  of  three  parts  alcohol 
and  one  part  water.  The  probabilities  are, 
however,  that  a  portion  of  the  resinous  princi- 
ple would  precipitate  on  standing.  This  fluid- 
extract  is  of  a  deep  reddish-brown  color,  and 
thoroughly  represents  the  drug. 

Dose,  from  fifteen  minims  to  one  fluidrachm 
(0.9  to  3.75  Cc). 

Off.  Prep. — Extractum  Cimicifuga?,  U.  8. 

FLUIDEXTRACTUM  C1NCHON/E. 
U.  S.  (Br.) 

FLUIDEXTRACT  OF  CINCHONA  [Extractum 
Cinchona;  Fluidum,  Pharm.  1890] 

( no-i<l-ex-trac'tum    cin-eluVna? ) 

"A  Liquid  Extract  containing  5  grains  of 
the  alkaloids  of   Bed   Cinchona   Bark   in    L10 

minima  ( .">  grammes  in  100  cubic  centimetres)." 
Br. 

Extractum  Cinchonas  Liquldum,  Br.,  Liquid  Hx- 
tr.i<  t  of  Cinchona  ;  Extractum  Chinas  Callsaya  Flui- 
dum; Kxtrnlt  liqulde  de  (Juinqulnn  jnunc,  /•';•.;  Kllls- 
Blges  KallBay.'iriiidem'xtriiki,  i'lussiges  Chinauxtrakt,  O. 

•  "  Cinchona,  in  No.  GO  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains];  Glyc- 
erin, one  hundred  cubic  centimeters  [or  3  fluid- 
ounces,  183  minims]  ;  Alcohol,  Water,  each, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  |<»r  33  fluidounces,  0£  fluidrachms]. 
Mix  the  Glycerin  with  eight  hundred  cubic 
centimeters  [or  27  fluidounces,  24  minims]  of 
Alcohol  and  one  hundred  cubic  centimeters  [or 
3  fluidounces,  1H3  minims]  of  Water.  Moisten 
the  powder  with  three  hundred  and  fifty  cubic 
centimeters  [or  11  fluidounces,  401  minims]  of 
the  mixture,  pack  it  firmly  in  a  cylindrical  per- 
colator, and  pour  on  the  remainder  of  the  men- 
struum. When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percola- 
tion to  proceed,  and,  when  the  liquid  in  the 
percolator  has  disappeared  from  the  surface, 
gradually  pour  on  a  mixture  of  Alcohol  and 
Water,  made  in  the  proportion  of  eight  hun- 
dred cubic  centimeters  [or  27  fluidounces,  24 
minims]  of  Alcohol  to  two  hundred  cubic  centi- 
meters [or  6  fluidounces,  366  minims]  of  Water, 
and  continue  the  percolation  slowly  until  the 
Cinchona  is  exhausted.  Reserve  the  first  seven 
hundred  cubic  centimeters  [or  23  fluidounces, 
321  minims]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract;  dissolve  this 
in  the  reserved  portion,  and  mix  thoroughly. 
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Assay  ten  cubic  centimeters  of  this  liquid  by 
the  process  given  below;  from  the  results  thus 
obtained,  ascertain  by  calculation  the  amount 
of  anhydrous  ether-soluble  alkaloids  in  the  re- 
mainder of  the  liquid,  and  add  to  this  enough 
of  a  mixture  of  Alcohol  and  Water,  using  the 
same  proportions  as  before,  to  make  each  one 
hundred  cubic  centimeters  of  the  Fluidextract 
contain  4  6m.  of  anhydrous  ether-soluble  alka- 
loids from  Cinchona."    U.  S. 

Assay  of  Fluidextract  of  Cinchona.  U.  S. 
(Sth  Rev.) — "Fluidextract  of  Cinchona,  ten 
cubic  centimeters;  Ether,  sp.  gr.  not  above 
0.720  at  25°  C.  (77°  F.),  Normal  Sulphuric 
Acid  V.S.,  Ammonia  Water,  Chloroform,  each, 
a  sufficient  quantity.  Transfer  10  Cc.  of  Fluid- 
extract  of  Cinchona  by  means  of  a  graduated 
pipette  to  an  Erlenmeyer  flask  of  200  Cc. 
capacity,  and  add  a  mixture  of  100  Cc.  of 
ether,  25  Cc.  of  chloroform,  and  10  Cc.  of  am- 
monia water.  Insert  the  stopper  securely,  and 
shake  the  flask  vigorously,  at  intervals,  during 
ten  minutes.  Allow  the  liquids  to  separate, 
decant  into  a  measuring  cylinder  exactly  66  Cc. 
of  the  supernatant  liquid  (representing  5  Cc. 
of  the  Fluidextract),  and  transfer  this  to  a 
separator,  rinsing  the  cylinder  with  5  Cc. 
of  ether  and  adding  this  to  the  sepa- 
rator. Add  to  the  latter  about  10  Cc.  of 
normal  sulphuric  acid  V.S.,  or  enough  to  make 
the  solution  distinctly  acid,  and  shake  the 
separator  vigorously  for  several  minutes,  and 
when  the  liquids  have  completely  separated, 
draw  off  the  lower  layer  into  a  second  separa- 
tor. To  the  first  separator  add  5  Cc.  more  of 
normal  sulphuric  acid  V.S.,  and  5  Cc.  of  dis- 
tilled water,  shake  it  for  several  minutes,  and 
when  the  liquids  have  separated,  draw  off  the 
lower  layer  into  the  second  separator.  Now 
add  5  Cc.  of  distilled  water  to  the  first  separator, 
shake  it,  separate  as  before,  and  then  draw  off 
the  lower  aqueous  layer  into  the  second  separa- 
tor. To  the  second  separator,  add  25  Cc.  of 
ether,  a  small  piece  of  red  litmus  paper,  and 
then,  gradually,  ammonia  water,  keeping  the 
temperature  of  the  liquids  below  25°  C.  (77° 
F.),  until  the  reaction  is  alkaline.  Then  shake 
the  separator  vigorously  for  two  minutes,  and 
allow  the  liquids  to  stand  for  ten  minutes  at  a 
temperature  below  15°  C.  (59°  F.).  Draw  off 
and  reject  the  lower  aqueous  layer,  and  then 
transfer  the  ether-layer  into  a  tared  beaker. 
Add  5  Cc.  more  of  ether  to  the  separator,  rinse 
carefully,  and  add  the  rinsings  to  the  tared 
beaker,  and  entirely  evaporate  the  ether  at  a 
moderate  heat  on  a  water-bath.  Then  dry  the 
beaker  in  an  air-bath  at  120°  C.  (248°  F.)  for 
half  an  hour,  cool,  and  weigh.  Replace  the 
beaker  in  the  air-bath  and  heat  again  at  the 
same  temperature  for  half  an  hour,  cool,  and 
weigh,  repeating  until  the  weight  is  constant. 
Multiply  the  weight  of  the  residue  by  20,  to 
obtain  the  weight  in  grammes  of  anhydrous 
ether-soluble  alkaloids  contained  in  one  hun- 
dred cubic  centimeters  of  the  Fluidextract  of 
Cinchona."     U.  S. 


"  Red  Cinchona  Bark,  in  No.  60  powder,  20 
ounces  (Imperial)  or  640  grammes;  Hydro- 
chloric Acid,  5  fl.  drachms  (Imp.  meas.)  or  20 
cubic  centimetres;  Glycerin,  2\  fl.  ounces  (Imp. 
meas.)  or  80  cubic  centimetres;  Alcohol  (90 
per  cent.),  Distilled  Water,  of  each  a  sufficient 
quantity.  Mix  the  Red  Cinchona  Bark  with 
five  pints  (Imp.  meas.)  or  three  thousand  two 
hundred  cubic  centimetres  of  the  Distilled 
Water,  to  which  the  Hydrochloric  Acid  and 
Glycerin  have  been  added;  set  aside  in  a  cov- 
ered vessel  for  forty-eight  hours,  Stirling  fre- 
quently; transfer  to  a  percolator;  when  the 
liquid  ceases  to  pass,  and  the  contents  of  the 
percolator  have  been  properly  packed,  continue 
the  percolation  with  Distilled  Water  until 
fifteen  pints  (Imp.  meas.)  or  nine  thousand 
six  hundred  cubic  centimetres  of  liquid  have 
passed,  or  until  that  which  is  passing  has  ceased 
to  give  a  precipitate  on  the  addition  to  it  of  an 
excess  of  solution  of  potassium  hydroxide. 
Evaporate  the  percolate  in  a  porcelain  or 
enamelled  iron  vessel  at  a  temperature  not  ex- 
ceeding 180°  F.  (82.2°  C),  until  it  is  reduced 
to  twenty  fluid  ounces  (Imp.  meas.)  or  six  hun- 
dred and  forty  cubic  centimetres  of  liquid. 

Determine  the  proportion  of  alkaloids  in 
the  liquid  product  by  the  following  analytical 
process : 

Put  5  cubic  centimetres  of  the  liquid,  to- 
gether with  25  cubic  centimetres  of  water,  into 
a  stoppered  glass  separator;  add  30  cubic  centi- 
metres of  benzolated  amylic  alcohol  1  and  15 
cubic  centimetres  of  solution  of  potassium  hy- 
droxide; shake  them  together  thoroughly  and 
repeatedly;  allow  them  to  remain  at  rest  until 
the  spirituous  solution  of  the  alkaloids  shall 
have  separated  and  formed  a  distinct  stratum 
over  the  dark-colored  alkaline  liquid.  Run  off 
the  latter  by  the  stop-cock  into  another  separa- 
tor; agitate  it  thoroughly  with  30  cubic  centi- 
metres of  benzolated  amylic  alcohol;  allow  the 
liquids  to  separate;  draw  off  and  reject  the 
lower  layer;  add  the  alcoholic  layer  to  the 
liquid  in  the  first  separator;  wash  the  mixture 
with  a  little  water;  agitate  thoroughly  with  30 
cubic  centimetres  of  a  warni  mixture  of  1  vol- 
ume of  diluted  hydrochloric  acid  and  5  volumes 
of  water;  allow  the  liquids  to  separate;  draw 
off  the  lower  acid  layer  into  another  separator; 
agitate  the  alcoholic  layer  with  a  second 
quantity  of  30  cubic  centimetres  of  the  mixture 
of  water  and  diluted  hydrochloric  acid;  when 
separated  draw  this  off  into  the  other  portion 
of  acid  liquid;  to  the  mixture  add  10  cubic 
centimetres  of  chloroform  and  sufficient  solu- 
tion of  ammonia  to  impart  a  strongly _ alkaline 
reaction ;  shake  thoroughly ;  allow  the  liquids  to 
separate ;  draw  off  the  lower  chlorof ormic  layer 
into  a  weighed  dish;  repeat  the  agitation  and 
separation  with  two  successive  quantities  of 
10  cubic  centimetres  of  chloroform,  and  add  the 
chloroformie  liquids  to  that  in  the  dish.  Allow 
the   chloroform   to   evaporate   slowly;    dry  the 

1  Made  by  mixing  together  three  measures  of  benzol 
and  one  measure  of  amylic  alcohol. 
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residue  in  the  dish  at  a  temperature  of  about 
230°  F.  (110°  C).  The  weight  of  the  dish 
and  its  contents,  after  deducting  the  known 
weight  of  the  dish,  will  give  that  of  the 
alkaloids. 

Having  thus  ascertained  the  alkaloidal 
strength  of  the  twenty  fluid  ounces  (Imp. 
meas.)  or  640  cubic  centimetres  of  liquid  pro- 
duct, every  volume  of  it  containing  5  grammes 
of  total  alkaloids  is  first  to  be  brought  to  85 
cubic  centimetres  either  by  evaporation  or,  if 
necessary,  by  dilution  with  Distilled  Water, 
then  a  volume  of  12.5  cubic  centimetres  of  the 
Alcohol  is  to  be  added,  and  the  final  adjustment 
of  the  volume  to  100  cubic  centimetres  is  to  be 
effected  by  the  addition  of  Distilled  Water. 
The  finished  Liquid  Extract  will  thus  contain 
5  grammes  of  the  alkaloids  of  the  bark  in 
every  100  cubic  centimetres,  or  5  grains  in  110 
minims."   Br. 

Of  these  two  formulas,  the  first  is  decidedly 
preferable.  It  is  based  upon  that  of  Alfred  B. 
Taylor  of  Philadelphia  [A.  J.  J'.,  Jan.  1885). 
The  Britisli  Pharmacopoeia  uses  acidulated 
water  with  glycerin  as  a  solvent,  while  it  adds 
alcohol  to  the  liquid  to  preserve  it.  In  th<' 
U.  S.  process  a  mixture  of  alcohol,  water  and 
glycerin  is  used  as  the  menstruum.  Now,  it  is 
well  known  that  cinchona  cannot  be  properly 
exhausted  by  the  British  solvent;  and,  though 
by  its  use  as  a  menstruum  the  resin  and  cin- 
chonic  red  are  mainly  left  behind,  so  alai 
considerable  proportion  of  the  alkaloids.  By 
using  alcohol,  water  and  glycerin,  the  V.  S. 
Pharmacopoeia  extracts  all  t lie  virtues  of  the 
hark,  though  it  may  also  take  up  some  of  the 
resin    and    cinchonic    red.     The    process    of    the 

British    Pharmacopoeia    yields    a    preparation 

which  would  he  more  appropriately  termed  an 
"alkaloidal  solution  of  cinchona."  The  U. 
S.  fluideztract,  like  others  of  its  class,  is  a 
preparation  which  represents  all  of  the 
Boluble  active  constituents  of  cinchona;  the 
British  liquid  extract,  although  an  improve- 
ment on  the  former  process,  is  simply 
a  "preserved  infusion"  made  by  prolonged 
evaporation;  the  improvement  consists  in  the 
addition  of  acid  to  the  menstruum  and  the 
assaying  of  a  portion  of  the  evaporated  per- 
colate by  a  process  similar  to  that  adopted  by 
the  British  Pharmacopoeia  for  cinchona  and 
making  the  finished  product  contain  5  per  cent, 
of  mixed  alkaloids;  thus  any  imperfections  in 
the  manipulation  are  overcome  by  the  check 
of  the  assay.1  The  U.  S.  fluidextract  of  cin- 
chona is  a  moderately  thin,  dark  reddish  brown, 
translucent  fluid,  of  a  bitter,  astringent  taste. 
Dose,  five  to  twenty  minims  (0.3  to  1.3  Cc). 

1  Liquid  Extract  of  Cinchona  (simplified). — Take 
of  Quinine  75  grains.  Cinchonidine  35  grains.  Cin- 
chonine  20  grains,  Hydrochloric  Acid  40  minims, 
Glycerin  5  fluidrachms,  Alcohol  1  fluidrachm.  Dis- 
solve the  alkaloids  in  the  alcohol  and  glycerin  mixed 
with  5  fluidounces  of  water,  add  the  acid,  agitate 
until  dissolved,  and  add  sufficient  water  to  make  6 
fluidounces.  If  the  color  and  flavor  of  the  bark  are 
desired,  add  60  grains  of  Red  Cinchona  in  powder 
to  the  solution,  allow  it  to  stand  24  hours,  then 
filter. 


FLUIDEXTRACTUM  COC>£.  U.  S.  (Br.) 

FLUIDEXTRACT  OF  COCA  [Extractum 
Cocae  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tuni  co'ese) 

Extractum  Cocae  Liquidum.  Br.;  Liquid  Extract 
of  Coca ;  Fluidextract  of  Erythroxylon ;  Extralt 
liquide  de  Coca.  Fr.;  Fliisslges  Cocabliitterextrakt, 
Flussiges  Cocaextrakt,  Q. 

* "  Coca,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  aw,  120  grains] ;  Di- 
luted Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6J  fluidrachms].  Moisten  the  powder 
with  four  hundred  and  fifty  cubic  centimeters 
[or  15  fluidounces,  104  minims]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  per- 
colator; then  add  enough  Diluted  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding  Diluted 
Alcohol,  until  the  ("oca  is  exhausted.  Reserve 
the  first  serin  hundred  cubic  centimeters  [or  23 
fluidounces,  .'1l!1  minims]  of  the  percolate,  and 
evaporate   the   remainder,  at    a   temperature  not 

exceeding  50°  ('.  (122°  F.),  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  mix 
thoroughly.  As^-iv  ten  cubic  centimeters  of  this 
liquid  by  the  process  given  below;  from  the  re- 
sults thus  obtained,  ascertain  by  calculation  the 
amount  of  ether  soluble  alkaloids  in  the  remain- 
der of  the  liquid,  and  add  to  this  enough  Diluted 
Alcohol  to  make  e:ich  one  hundred  cubic  centi- 
7ni  ters  of   the    I'luidc.xti  act    conlain    0.5   dm.   of 

ether-eoluble  alkaloids  from  Coca,"  U.  S. 

Assay  of  Fluidextract  of  Coca.  U.  S.  (8th 
Rev.)--"  Fluidextracl  of  Coca,  ten  cubic  centi- 
mttirs;  Ammonia  Water,  Ether,  Distilled 
Water,  Normal  Sulphuric  Acid  V.S.,  Tenth- 
normal Sulphuric  Acid  V.S..  fiftieth-normal 
Potassium  Hydroxide  Y.K.,  Hematoxylin  T.S., 
or  Jodrosin  T.S.,  each,  a  sufficient  quantity. 
Transfer  10  Cc.  of  Fluidextract  of  Coca  by 
a  of  a  graduated  pipette  to  a  separator, 
add  25  Cc.  of  ether,  and  then  2  Cc.  of  ammonia 
water,  shaking  together  for  one  minute.  When 
the  liquids  have  completely  separated,  draw  off 
the  lower  aqueous  layer  into  a  second  separator, 
and  to  this  add  20  Cc.  more  of  ether,  and  re- 
peat the  shaking  for  one  minute.  Draw  off 
and  reject  the  lower  aqueous  layer  from  the 
second  separator,  and  add  the  ether-layer  to 
the  first  separator.  To  this  separator  now  add 
5  Cc.  of  normal  sulphuric  acid  V.S.  and  5  Cc. 
of  distilled  water,  and  shake  it  well  for  one 
or  two  minutes.  After  the  liquids  have 
separated,  draw  off  the  lower  aqueous  layer 
into  the  other  separator,  and  repeat  the  ex- 
traction in  the  first  separator  with  9  Cc.  of  dis- 
tilled water  and  1  Cc.  of  normal  sulphuric 
acid  V.S.,  shaking  the  liquids  for  one  minute, 
and  separating  as  before.  Add  the  aqueous 
solution  to  the  other  separator,  and  reject  the 
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ether.  Now  add  to  the  combined  acid  liquids 
20  Cc.  of  ether,  a  small  piece  of  red  litmus 
paper,  and  sufficient  ammonia  water  to  render 
the  mixture  distinctly  alkaline,  and  shake  the 
liquids  for  one  or  two  minutes.  Draw  off  the 
separated  aqueous  layer  into  the  other  separator 
and  the  ether-layer  into  a  beaker.  Repeat  the 
extraction  of  the  aqueous  layer  in  the  other 
separator  with  two  portions  (15  Cc.  each)  of 
ether,  and  add  the  resulting  ether-solutions  to 
the  beaker.  Now  evaporate  the  ether  from 
the  beaker,  and,  when  dry,  add  to  it  5  Cc.  of 
tenth-normal  sulphuric  acid  V.S.,  and  stir  until 
the  alkaloidal  residue  is  dissolved.  Then  add 
5  drops  of  hematoxylin  T.S.  or  iodeosin  T.S., 
and  titrate  the  excess  of  acid  with  fiftieth-nor- 
mal potassium  hydroxide  V.S.  Divide  the 
number  of  cubic  centimeters  of  fiftieth-normal 
potassium  hydroxide  V.S.  used,  by  5,  subtract 
this  number  from  5  (the  5  Cc.  of  tenth-normal 
sulphuric  acid  V.S.  taken),  and  multiply  the 
remainder  by  0.03,  and  this  product  by  10, 
to  obtain  the  weight  in  grammes  of  ether-solu- 
ble alkaloids  contained  in  one  hundred  cubic 
centimeters  of  the  Fluidextract  of  Coca."    U.  S. 

"  Coca  Leaves,  in  No.  20  powder,  20  ounces 
(Imperial)  or  1000  grammes;  Alcohol  (60  per 
cent.), a  sufficient  quantity.  Mix  the  powdered 
Coca  Leaves  with  two  pints  (Imp.  meas.)  or 
two  thousand  cubic  centimetres  of  the  Alcohol; 
set  aside  in  a  closed  vessel  for  forty-eight 
hours;  transfer  to  a  percolator;  when  the  fluid 
ceases  to  pass,  continue  the  percolation  with 
more  of  the  Alcohol  until  the  Coca  Leaves  are 
exhausted.  Reserve  the  first  fifteen  fluid  ounces 
(Imp.  meas.)  or  seven  hundred  and  fifty  cubic 
centimetres  of  the  percolate;  evaporate  the  re- 
mainder, at  a  temperature  below  176°  F.  (80° 
C),  to  the  consistence  of  a  soft  extract;  dis- 
solve this  in  the  reserved  portion;  add  enough 
of  the  Alcohol  to  produce  twenty  fluid  ounces 
(Imp.  meas.)  or  one  thousand  cubic  centimetres 
of  the  Liquid  Extract."   Br. 

This  fluidextract  is  one  of  the  most  useful  of 
the  preparations  of  coca.  L.  F.  Kebler  prefers 
as  a  menstruum  65  per  cent,  alcohol  and  No.  60 
powder  in  making  this  fluidextract.  (Proc.  A. 
Ph.  A.,  1895,  339 ;  see  also  A.  J.  P.,  1896,  609; 
P.  J.,  1896,  306.)  It  is  of  a  dark  greenish- 
brown  color,  of  an  agreeable  tea-like  taste,  but 
with  little  odor. 

Dose,  from  twenty  minims  to  a  fluidrachm 
(1.3  to  3.75  Cc). 

Off.  Prep. — Vinum  Cocae,  U.  S. 

FLUIDEXTRACTUM  COLCHICI 
SEMINIS.  U.  S. 

FLUIDEXTRACT  OF  COLCHICUM  SEED 
[Eztractum  Colchici  Seminis  Fluidum,  Pharm.  1890] 

( flo- jd-ex-trac'tum  col'phi-cl   sem'i-nis) 

Extrait  liquide  de  Semences  de  Colchique,  Fr. ; 
Fltissiges  Zeitlosensamenextrakt,    G. 

* "  Colchicum  Seed,  in  No.  50  powder,  one 
thousand    grammes     [or    35    ounces    av.,    120 


grains] ;  Alcohol,  Water,  each,  a  sufficient  quan- 
tity, to  make  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6 J  fluidrachms].  Mix  six  hun- 
dred cubic  centimeters  [or  20  fluidounces,  138 
minims]  of  Alcohol  with  three  hundred  cubic 
centimeters  [or  10  fluidounces,  69  minims]  of 
Water,  and  having  moistened  the  powder  with 
three  hundred  cubic  centimeters  [or  10  fluid- 
ounces,  69  minims]  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator;  then  add 
enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  menstruum,  using 
the  same  proportions  of  Alcohol  and  Water 
as  before,  until  the  Colchicum  Seed  is  ex- 
hausted. Reserve  the  first  seven  hundred 
and  fifty  cubic  centimeters  [or  25  fluidounces, 
173  minims]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract;  dissolve  this 
in  the  reserved  portion,  and  mix  thoroughly. 
Assay  ten  cubic  centimeters  of  this  liquid 
by  the  process  given  below;  from  the  results 
thus  obtained,  ascertain  by  calculation  the 
amount  of  colchicine  in  the  remainder  of  the 
liquid,  and  add  to  this  enough  menstruum  to 
make  each  one  hundred  cubic  centimeters  of 
the  Fluidextract  contain  0.5  Gm.  of  colchicine." 
U.  S. 

Assay  of  Fluidextract  of  Colchicum  Seed. 
U.  S.  (8th  Rev.)— "Fluidextract  of  Colchicum 
Seed,  ten  cubic  centimeters;  Ether,  Chloro- 
form, Alcohol,  Ammonia  Water,  Distilled 
Water,  each,  a  sufficient  quantity.  Measure 
into  a  separator  10  Cc.  of  Fluidextract  of  Col- 
chicum Seed,  add  1  Cc.  of  ammonia  water,  and 
shake  out  the  alkaloid  with  three  successive 
portions,  15,  15,  and  10  Cc,  of  chloroform. 
Collect  the  chloroformic  solutions  in  a  beaker 
or  dish,  and  evaporate  it  nearly  to  dryness  by 
applying  a  very  gentle  heat.  Dissolve  the 
residue  in  10  Cc.  of  ether,  add  5  Cc.  of  water, 
stir  well,  and  heat  gently  until  the  ether  is 
evaporated.  After  cooling,  filter  the  aqueous 
solution  into  a  small  separator,  retaining  the 
insoluble  matter  as  much  as  possible  in  the 
beaker  or  dish.  Redissolve  the  residue  in  a 
little  ether,  add  5  Cc.  of  water,  and  proceed  as 
before.  Wash  the  container  and  filter  with  a 
little  water,  and  shake  the  aqueous  solution  well 
for  one  minute  with  15  Cc.  of  chloroform. 
Draw  off  the  chloroform,  after  perfect  separa- 
tion, into  a  tared  flask,  and  again  shake  out 
the  aqueous  liquid,  successively,  with  three  por- 
tions of  10  Cc.  each  of  chloroform,  collecting 
these  solutions  in  the  tared  flask.  Evaporate 
the  chloroform  completely;  dissolve  the  residue 
in  a  little  alcohol,  evaporate  the  latter,  redis- 
solve it  in  alcohol,  evaporate  the  alcohol  as 
before,  and  dry  the  residue  at  100°  C.  (212° 
F.),  until  the  weight,  after  cooling  in  a  desicca- 
tor, remains  constant.  Multiply  the  weight  of 
the   residue   by   10,   to   obtain   the   weight   in 
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grammes  of  colchicine  contained  in  one  hun- 
dred cubic  centimeters  of  the  Fluidextract  of 
Colchicum  Seed."     U.  S. 

The  use  of  glycerin  in  this  fluidextract 
(U.  S.  P.  1870)  was  even  more  objectionable 
than  in  that  of  the  root,  as  the  fixed  oil  con- 
tained in  the  seeds  was  always  thrown  out  of 
solution,  and  was  usually  found  floating  on  the 
fluidextract,  rendering  the  preparation  un- 
sightly. L.  I.  Morris  (A.  J.  P.,  1881,  7)  be- 
lieves that  it  is  unnecessary  to  grind  the  col- 
chicum seeds,  and  that  if  the  whole  seeds  are 
digested  with  diluted  alcohol  at  80°  C.  (176° 
F.)  the  colchicine  is  easily  extracted. 

Dose,  from  two  to  eight  minims  (0.12  to 
0.5  Cc). 

Off.  Prep. — Vinum  Colchici  Seminis,  17.  8. 

FLUIDEXTRACTUM  CONII.  U.  S. 

FLUIDEXTRACT  OF  CONIUM  [Extractum 
Conil  Fluidum,  Pharm.   1890] 

(na-jd-ex-trac'tum  eft-Bit) 

Extractum  Conll  Fructus  Fluidum.  </.  /?.  1870 ; 
Fluid  Extract  of  Conlum  Seed,  or  Hemlock  Fruit ; 
Kxtralt  liquide  do  semence  (fruit)  de  Clffue\  Fr. ; 
Flusslges  Scuierliugsfruchtextrakt,  G. 

•  "  Conium  ( fruit )  in  No.  40  powder,  one 
thousand  grammes  [or  35  ounces  av\,  120 
grains];  Acetic  Acid,  twenty  cubic  centimeters 
[or  325  minims];  Diluted  Alcohol,  a  suff 
quantity,  to  make  one  thousand  cubic  anti- 
meters  [or  33  fluidounces,  <>4  fluidrachms]. 
Mix  the  Acetic  Acid  with  nine  hundred  and 
eighty  cubic  centimeters  [or  33  fluidouncc 
minims]  of  1  hinted  Alcohol,  and.  having  mois- 
tened the  powder  frith  three  liundred  cubic  a  nti- 
metcrs  [or  10  fluidounces,  09  minims]  of  the 
mixture,  pack  it  firmly  in  a  cylindrical  per- 
colator;  then  add  enough  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  first  the  remainder  of 
the  menstruum  and  then  Diluted  Alcohol,  until 
the  Conium  is  exhausted.  Reserve  the  first 
eight  hundred  cubic  centimeters  [or  27  fluid- 
ounces,  24  minims]  of  the  percolate,  and  evap- 
orate the  remainder,  in  a  porcelain  dish,  at 
a  temperature  not  exceeding  50°  C.  (122°  F.), 
to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  mix  thoroughly.  Assay  ten  cubic 
centimeters  of  this  liquid  by  the  process  given 
below;  from  the  results  thus  obtained,  ascer- 
tain by  calculation  the  amount  of  coniine  in  the 
remainder  of  the  liquid,  and  add  to  this  enough 
Diluted  Alcohol  to  make  each  one  hundred 
cubic  centimeters  of  the  Fluidextract  contain 
0.45  Gm.  of  coniine."  U.  S. 

Assay  of  Fluidextract  of  Conium.  U.  S. 
(8th  Rev.) — "  Fluidextract  of  Conium,  ten  cubic 
centimeters;  Ether,  Alcohol,  Absolute  Alcohol, 
Ammonia  Water,  Normal  Sulphuric  Acid  V.S., 


Sodium  Carbonate  T.S.,  Hydrochloric  Acid  So- 
lution (5  percent.  HC1),  Distilled  Water,  each, 
a  sufficient  quantity.  Transfer  10  Cc.  of  Fluid- 
extract  of  Conium  by  means  of  a  graduated 
pipette  to  an  evaporating  dish  containing  a 
little  clean  sand,  and  evaporate  it  to  dryness 
at  a  gentle  heat.  Mix  the  sand  uniformly  with 
the  extract  and  transfer  it  to  an  Erlenmeyer 
flask  of  about  200  Cc.  capacitv,  rinse  the  dish 
with  100  Cc.  of  a  mixture  of  ether  100  Cc, 
alcohol  7  Cc,  and  ammonia  water  3  Cc,  added 
in  portions,  and  transfer  the  rinsings  to  the 
flask.  Insert  the  stopper  securely  and  shake 
the  flask  at  intervals  during  one  hour.  Decant 
50  Cc.  of  the  liquid  (representing  5  Cc.  of  the 
Fluidextract  of  Conium)  into  a  beaker,  and  add 
sufficient  normal  sulphuric  acid  V.S.  to  produce 
a  distinctly  acid  reaction.  Evaporate  the  ether 
at  a  gentle  heat  by  the  aid  of  a  water-bath; 
then  add  15  Cc.  of  absolute  alcohol,  and  set 
the  beaker  aside  in  a  cool  place  for  two  hours 
to  allow  the  ammonium  sulphate  to  deposit. 
Filter  the  liquid;  wash  the  residue  and  filter 
with  a  little  absolute  alcohol,  and  add  the 
washings  to  the  filtrate;  neutralize  any  exces- 
sive amount  of  acid  with  sodium  carbonate  T.S., 
being  careful  to  retain  a  slight  acidity.  Con- 
centrate the  liquid  to  3  Cc.  by  the  aid  of  a 
gentle  heat  on  a  water-bath,  add  3  Cc  of  dis- 
tilled water  and  2  drops  of  normal  sulphuric 
acid  V.S.  Add  15  Cc.  of  ether  to  remove 
traces  of  fatty  matter,  pour  off  the  ether-solu- 
tion, and  repeat  the  washing.  Then  transfer 
the  acid  liquid  to  a  separator,  introduce  a  small 
piece  of  red  litmus  paper,  and  add  sufficient 
■odium  carbonate  T.S.  to  render  the  liquid 
slightly  alkaline;  then  shake  out  with  successive 
portions  of  15,  10,  and  10  Cc  of  ether.  To 
the  combined  ether-solutions  in  a  tared  beaker 
add,  drop  by  drop,  sufficient  hydrochloric  acid 
solution  (5  percent.)  to  insure  an  excess  of  acid, 
and  then  evaporate  the  ether  by  a  gentle  heat 
on  a  water-bath.  Remove  the  excess  of  hy- 
drochloric acid  by  adding  lo  the  residue  3  Cc 
of  alcohol  and  heating  gently  to  evaporate  the 
liquid,  repeat  this  operation  once,  and  dry  the 
residue  at  a  temperature  not  exceeding  60°  C. 
(140°  F.)  until  the  weight,  after  cooling  in  a 
desiccator,  remains  constant.  Multiply  the 
weight  of  the  residue  by  0.777,  and  the  product 
by  20,  to  obtain  the  weight  in  grammes  of 
coniine  contained  in  one  hundred  cubic  centi- 
meters of  the  Fluidextract  of  Conium."  U.  S. 
The  fluidextract  of  conium  of  the  U.  S. 
Pharmacopoeia  of  1860  was  prepared  from  the 
leaves,  and  was,  therefore,  of  necessity  a  very 
uncertain,  if  not  for  the  most  part  inert,  prepa- 
ration. The  alkaloid  coniine  is  contained  in 
very  unequal  proportions  in  the  fresh  leaves, 
and  is  so  very  volatile  and  destructible  that  in 
the  dried  leaves  it  may  be  altogether  wanting. 
Wm.  Manlius  Smith  (A.  J.  P.,  xl.  459),  as  the 
result  of  an  elaborate  investigation,  found  that 
the  immature  fruits  of  conium  are  not  only 
richer  in  the  alkaloids  than  are  the  leaves,  but 
are  less  variable  in  the  proportion  they  contain, 
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and  have  the  coniine  in  them  in  such  form  that 
drying  does  not  dissipate  it.  The  superiority 
of  the  fluidextract  of  conium  seed  over  the 
same  preparation  of  the  leaves  was  shown  by 
Smith,  and  has  been  since  abundantly  con- 
firmed by  experience.  The  revisers  of  the 
U.  S.  Pharmacopoeia  of  1870  acted  very  wisely 
in  abandoning  the  old  for  the  new  prepara- 
tion. 

The  present  fluidextract  is  a  dark  brownish- 
green  liquid  having  the  mouse-urine  odor  and 
emitting  a  still  stronger  conium  odor  on  the 
addition  of  potassium  hydroxide;  any  sample 
which  fails  to  do  this  should  be  rejected  as 
wanting  in  the  alkaloid.  Smith  found  sixteen 
minims  (1  Cc.)  of  a  fluidextract  of  the  seed 
prepared  by  Squibb  to  produce  violent  symp- 
toms. L.  Wheeler,  however,  took  thirty  minims 
(1.8  Cc.)  without  experiencing  any  result 
(B.  M.  S.  J.,  June,  1870),  but  dangerous  re- 
sults have  followed  from  the  administration  of 
much  smaller  doses. 

Dose,  three  to  five  minims  (0.2  to  0.3  Cc), 
increased  pro  re  nata. 

FLUIDEXTRACTUM  CONVALLARICE. 
U.  S. 

FLUIDEXTRACT  OP  CONVALLARIA  [Extractum 
Convallaria;  Fluidum,  Pharm.  1890] 

( fla-jd-ex-trac'tum  con-val-la'ri-se ) 

Fluidextract  of  Lily  of  the  Valley  ;  Extrait  Hquide 
de  Muguet,  Fr. ;  Fliissiges  Maiblumenwurzelextrakt,  O. 

*  "  Convallaria,  in  No.  60  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6|  fluidrachms].  Mix  six  hundred 
and  fifty  cubic  centimeters  [or  21  fluidounces, 
470  minims]  of  Alcohol  with  three  hundred  and, 
fifty  cubic  centimeters  [or  11  fluidounces,  401 
minims]  of  Water,  and,  having  moistened  the 
powder  with  four  hundred  cubic  centimeters  [or 
13  fluidounces,  252  minims]  of  the  mixture, 
pack  it  firmly  in  a  cylindi'ical  percolator;  then 
add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  menstruum,  until  the  Con- 
vallaria is  exhausted.  Reserve  the  first  eight 
hundred  cubic  centimeters  [or  27  fluidounces, 
24  minims]  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract;  dissolve  this  in 
the  reserved  portion,  and  add  enough  men- 
struum to  make  the  Fluidextract  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6 %  fluidrachms]."   U.  S. 

This  fluidextract  thoroughly  represents  the 
activity  of  convallaria. 

Dose,  from  five  to  fifteen  minims  (0.3  to 
0.9  Cc). 


FLUIDEXTRACTUM  CUBEB/E.  U.  S. 

FLUIDEXTRACT  OF  CUBEB  [Extractum 
Cubebae  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tum  cu-be'bae ) 

Extrait  liquide  de  Cubebe,  Fr.;  Fliissiges  Kubeben- 
extrakt,  Q. 

*  "  Cubeb,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Alco- 
hol, a  sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms]. Moisten  the  powder  with  two  hun- 
dred cubic  centimeters  [or  6  fluidounces,  366 
minims]  of  Alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  Alcohol 
to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding  Alcohol, 
until  the  Cubeb  is  exhausted.  Reserve  the  first 
nine  hundred  cubic  centimeters  [or  30  fluid- 
ounces,  208  minims]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract;  dis- 
solve this  in  the  reserved  portion,  and  add 
enough  Alcohol  to  make  the  Fluidextract  meas- 
ure one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6 \  fluidrachms]."   U.  S. 

Notwithstanding  the  fact  that  the  oleoresin 
of  cubeb  thoroughly  represents  in  a  concen- 
trated liquid  form  all  the  virtues  of  this  drug, 
the  alcoholic  fluidextract  is  a  useful  prepara- 
tion; it  permits  the  administration  of  cubeb 
in  aqueous  or  hydro-alcoholic  mixtures  where 
the  oleoresin  would  not  be  admissible  except 
in  emulsion.  It  is  a  dark  olive,  translucent 
fluid,  with  the  sensible  properties  of  the  drug. 

Dose,  from  ten  to  forty  minims  (0.6  to 
2.5  Cc). 

FLUIDEXTRACTUM  CYPRIPEDII.  U.  S. 

FLUIDEXTRACT  OF  CYPRIPEDIUM  [Extractum 
Cypripedii  Fluidum,  Pharm.  1890] 

( flu-id-ex-tnlc'tum  cyp-r j-pe'di-i ) 

Fluidextract  of  Lady's  Slipper;  Extrait  liquide  de 
Cyprlpede  jaune,  Fr.;  Fliissiges  Gelbfrauenschun- 
extrakt,   G. 

*  "  Cypripedium,  in  No.  60  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Diluted  Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Moisten  the  powder 
with  three  hundred  and  fifty  cubic  centimeters 
[or  11  fluidounces,  401  minims]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  per- 
colator; then  add  enough  Diluted  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to   proceed   slowly,   gradually   adding   Diluted 
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Alcohol,  until  the  Cypripedium  is  exhausted. 
Reserve  the  first  eight  hundred  and  fifty  cubic 
centimeters  [or  28  fluidounces,  356  minims] 
of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Diluted  Alcohol  to 
make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms]."   U.  S. 

This  fluidextract  well  represents  the  drug, 
although  its  use  is  at  present  very  limited. 
It  is  very  dark  reddish  brown  in  color. 

Dose,  fifteen  minims   (0.9  Cc). 

FLUIDEXTRACTUM  DIGITALIS.  U.  S. 

FLUIDEXTRACT  OP  DIGITALIS  [Eztractum 
Digitalis  Fluidum,  Pharm.  1890] 

( tlu-id-ex-triic'tum  dig-i-ta'lls ) 

Extralt  Hqulde  de  Dlgitale.  Fr. ;  Flilssiges  Fin- 
gerhutkrautextrakt,   Fliissfges  Dlgitalisextrakt,    O. 

*  u  Digitalis,  in  No.  60  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Diluted 
Alcohol,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms].  Moisten  the  powder  with  four 
hundred  cubic  centimeters  [or  13  fluidounces, 
252  minims]  of  Diluted  Alcohol,  pack  it  firmly 
in  a  cylindrical  percolator;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Diluted  Alcohol,  until  the 
Digitalis  is  exhausted.  Reserve  the  first 
eight  hundred  and  fifty  cubic  centimeters 
[or  28  fluidounces,  356  minims]  of  the  per- 
colate, and  evaporate  the  remainder,  at  a  tem- 
perature not  exceeding  50°  C.  (122°  F.),  to 
a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Diluted  Alcohol  to 
make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms]."   U.  S. 

This  fluidextract  is  greenish  black  in  color, 
and  represents  the  drag  thoroughly. 

Dose,  one  to  two  minims  (0.06  to  0.12  Cc). 

Off.  Prep. — Extractum  Digitalis,  V.  8. 

FLUIDEXTRACTUM  ERGOT>E. 
U.  S.  (Br.) 

FLUIDEXTRACT  OF  ERGOT  [Extractum 
Ergotas  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tum  er'go-tae) 

Extractum  Ergota  Liquidum,  Br.;  Liquid  Ex- 
tract of  Ergot;  Extrait  liquide  de  Seigle  ergots,  Fr. ; 
Extractum  Secalis  Cornuti  fluidum,  P.  G. ;  Mutter- 
korn-Fluidextrakt,    Fliissiges    Mutterkornextrakt,    O. 

* "  Ergot,  recently  ground  and  in  No.  60 
powder,  one  thousand  grammes  [or  35  ounces 
av.,  120  grains] ;  Acetic  Acid,  twenty  cubic  centi- 


meters [or  325  minims] ;  Diluted  Alcohol,  a 
sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms]. 
Mix  the  Acetic  Acid  with  nine  hundred  and 
eighty  cubic  centimeters  [or  33  fluidounces,  66 
minims]  of  Diluted  Alcohol,  and,  having  mois- 
tened the  powder  with  three  hundred  cubic  centi- 
meters [or  10  fluidounces,  69  minims]  of  the 
mixture,  pack  it  firmly  in  a  cylindrical  perco- 
lator; then  add  enough  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  first  the  remainder  of 
the  menstruum  and  then  Diluted  Alcohol,  until 
the  Ergot  is  exhausted.  Reserve  the  first  eight 
hundred  and  fifty  cubic  centimeters  [or  28 
fluidounces,  356  minims]  of  the  percolate,  and 
evaporate  the  remainder,  in  a  porcelain  dish,  at 
a  temperature  not  exceeding  50°  C.  (122°  F.), 
to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Diluted  Alcohol  to 
make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6&  flui- 
drachms]."   U.  S. 

"  Ergot,  crushed,  20  ounces  (Imperial)  or 
400  grammes;  Distilled  Water,  7\  pints  (Imp. 
meas.)  or  3000  cubic  centimetres;  Alcohol  (90 
per  cent.),  7£  ft.  ounces  (Imp.  meas.)  or  150 
cubic  centimetres.  Digest  the  crushed  Ergot 
in  fnr  pinti  (Imp.  meas.)  or  two  thousand 
cubic  centimetres  of  the  Distilled  Water  for 
twelve  hours;  draw  off  the  infusion;  repeat 
the  digestion  with  the  remainder  of  the  Dis- 
tilled Water;  press;  strain;  evaporate  the  liquid 
to  fourteen  fluid  ounces  (Imp.  meas.)  or  two 
hundred  and  eighty  cubic  centimetres;  when 
cold,  add  the  Alcohol;  set  aside  for  an  hour; 
filter.  The  product  should  measure  twenty  fluid 
ounces  (Imp.  meas.)  or  four  hundred  cubic 
centimetres."   Br. 

This  fluidextract  was  first  suggested  by 
Joseph  Laidley  of  Richmond,  Va.,  but  the  pro- 
cess has  since  been  much  modified.  The  im- 
provement first  suggested  by  Procter,  of  adding 
an  acid  to  the  menstruum  to  fix  the  alkaloids, 
and  the  selection  of  the  proper  menstruum, 
placed  this  important  preparation  at  once  on 
a  permanent  footing,  and  his  original  formula, 
published  in  1857,  and  made  official  in  1860, 
is  practically  that  now  official,  notwithstand- 
ing the  numerous  changes  of  views  concerning 
the  active  constituents  of  ergot.  Practical 
experience  has  shown  that  it  is  not  only  a 
reliable  preparation,  but  also,  if  carefully 
made,  a  permanent  one.  The  use  of  glycerin 
in  the  menstruum  is  of  no  benefit  whatever; 
as  an  addition,  diluted  hydrochloric  has  been 
replaced  by  acetic  acid  for  fixing  alkaloids, 
which  makes  the  present  fluidextract  identical 
with  Procter's  original  formula.  (See  Ergota.) 
Diluted  alcohol  dissolves  all  the  active  matter 
of  ergot,  leaving  its  oil  behind,  and  the  tincture 
first  obtained,  holding  most  of  the  active  prin- 
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ciples,  is  reserved  without  concentration.  In 
the  British  process  the  prolonged  digestion  and 
evaporation  must  act  disadvantageously  upon 
principles  which  are  known  to  be  very  easily 
affected  by  heat  and  exposure.  Bernagan  and 
Burkhart  have  devised  a  process  in  which  the 
fluidextract  contains  5  per  cent,  of  sodium 
chloride.  The  advantages  are  not  apparent. 
(Ap.  Ztg.,  1895,  309.) 

The  U.  S.  fluidextract  of  ergot  is  a  clear, 
very  dark  reddish-brown  liquid,  having  the 
taste  of  ergot,  but  without  its  fishy  odor,  owing 
to  the  neutralization  of  the  trimethylamine, 
upon  which  that  odor  depends.  On  the  addition, 
however,  of  solution  of  potassium  hydroxide, 
the  odor  is  strongly  developed,  and  the  alka- 
loid escapes  so  largely  that,  if  hydrochloric 
acid  be  held  near  it,  a  cloud  of  trimethylamine 
chloride  will  be  perceived.  This  may  be  con- 
sidered as  a  good  test  of  the  efficiency  of  the 
preparation,  for,  though  the  virtues  of  ergot 
do  not  depend  on  its  volatile  alkaloid,  yet  if 
this  be  retained  in  the  fluidextract  there  can 
be  little  doubt  that  the  other  more  fixed  prin- 
ciples will  be  retained  also.  The  preparation 
is  an  active  one,  but  in  large  doses  it  is  more 
apt  to  produce  nausea  than  is  the  simple  ex- 
tract. 

Dose,  from  half  a  fluidrachm  to  half  a 
fluidounce  (1.8  to  15  Cc). 

Off.  Prep. — Vinum  Ergotae,  U.  8. 

FLUIDEXTRACTUM  ERIODICTYI.  U.  S. 

FLUIDEXTRACT  OP  ERIODICTYON  [Extractum 
Eriodictyi  Flu  id  urn,  Pharm.   1890] 

( flu-id-ex-trac'tum  er-I-6-dic'ty-I ) 

Fluidextract  of  Yerba  Santa ;  Extrait  liquide  d' 
Eriodlctyon,  Fr.j  Pliissiges  Eriodictyonextrakt,   Q. 

*  "  Eriodictyon,  in  No.  60  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Mix  eight  hun- 
dred cubic  centimeters  [or  27  fluidounces,  24 
minims]  of  Alcohol  with  two  hundred  cubic 
centimeters  [or  6  fluidounces,  366  minims]  of 
Water,  and,  having  moistened  the  powder  with 
four  hundred  cubic  centimeters  [or  13  fluid- 
ounces,  252  minims]  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator;  then  add 
enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before, 
until  the  Eriodictyon  is  exhausted.  Reserve 
the  first  nine  hundred  cubic  centimeters  [or  30 
fluidounces,  208  minims]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.),  to  a  soft  extract; 


dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  Fluidextract 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms]."    U.  S. 

This  fluidextract 1  has  a  dark  brownish- 
green  color,  and  has  proven  a  valuable  addition. 

Dose,  from  fifteen  minims  to  a  fluidrachm 
(0.9  to  3.75  Cc). 

FLUIDEXTRACTUM  EUCALYPTI.  U.  S. 

FLUIDEXTRACT  OF  EUCALYPTUS  [Extractum 
Eucalypti  Fluidum,  Pharm.  1890] 

(flu-id-ex-trac'tum  eu-ca-lyp'ti ) 

Extrait  liquide  d'Eucalyptus,  Fr.;  Flussiges  Eu- 
calyptusextrakt,   O. 

*  "  Eucalyptus,  in  No.  40  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Mix  seven  hundred 
and  fifty  cubic  centimeters  [or  25  fluidounces, 
173  minims]  of  Alcohol  with  two  hundred 
and  fifty  cubic  centimeters  [or  8  fluidounces, 
218  minims]  of  Water,  and,  having  moistened 
the  powder  with  four  hundred  cubic  centi- 
meters [or  13  fluidounces,  252  minims]  of  the 
mixture,  pack  it  firmly  in  a  cylindrical  percola- 
tor; then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before, 
until  the  Eucalyptus  is  exhausted.  Reserve 
the  first  nine  hundred  cubic  centimeters  [or  30 
fluidounces,  208  minims]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.),  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  Fluidextract 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms]."    U.  S. 

This  fluidextract  well  represents  the  drug, 
and  is  of  a  dark  greenish-brown  color,  having 
the  peculiar  odor  and  taste  of  eucalyptus  very 
strongly  developed,  but  in  effectiveness  it 
is  much  inferior  to  the  volatile  oil. 

Dose,  from  ten  to  thirty  minims  (0.6  to  1.8 
Cc). 

1  Aromatic  Fluidextract  of  Yerba  Santa  (Edel's 
process).- — Take  of  fluidextract  of  yerba  santa,  2  fluid- 
ounces  ;  oil  of  cloves,  32  drops ;  oil  of  orange,  16 
drops ;  oil  of  sassafras,  16  drops ;  alcohol,  3  fluid- 
ounces  ;  solution  of  potassium  hydroxide,  12  flui- 
drachms ;  compound  fluidextract  of  cardamom,  4 
fluidrachms ;  water,  4  fluidounces ;  glycerin,  purified 
talc,  of  each  a  sufficient  quantity.  The  fluidextracts 
and  oils  are  mixed,  the  solution  of  potassium  hy- 
droxide and  water  added,  then  some  talc,  and  finally 
the  alcohol,  when  the  mixture  is  filtered,  returning 
the  first  filtrate  until  it  passes  clear.  Sufficient 
glycerin  Is  then  added  to  the  filtrate  to  make  one 
pint.  The  preparation  is  readily  miscible  with  water, 
elixirs,  or  syrups.  This  fluidextract  (so  called)  is 
intended  for  making  a  palatable  Aromatic  Syrup  of 
Yerba  Santa.     (Proc.  A.  Ph.  A.,  1897,  423.) 


540 


Fluidextractum  Euonymi. — Eupatorii. — Frangulce. 


PART  I. 


FLUIDEXTRACTUM  EUONYMI.  U.  S. 

FLUIDEXTRACT  OF  EUONYMUS 

( flu-id-ex-trac'tum  eu-6n'y-ml) 

Fluidextract  of  Wahoo ;  Extrait  liquide  d'Ecorce 
de  Fusain  Americain,  Fr. ;  Fliissiges  Spillbaumrinden- 
extrakt,    G. 

*  "  Euonymus,  in  No.  40  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Mix  eight  hun- 
dred cubic  centimeters  [or  27  fluidounces,  24 
minims]  of  Alcohol  with  two  hundred  cubic 
centimeters  [or  6  fluidounces,  366  minims]  of 
Water,  and,  having  moistened  the  powder  with 
three  hundred  and  fifty  cubic  centimeters  [or  11 
fluidounces,  401  minims]  of  the  mixture,  pack 
it  firmly  in  a  cylindrical  percolator;  then  add 
enough  of  the  menstruum  to  saturate  the  pow- 
der and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  boon. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before,  until 
the  Euonymus  is  exhausted.  Reserve  the  first 
eight  hundred  cubic  crniimctrrs  [or  27  fluid- 
ounces,  24  minims]  of  the  percolate,  and  evapo- 
rate the  remainder  to  a  soft  extract  ;  dissolve 
this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  Fluidextract  measure 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms]."    U.  S. 

Dose,  as  a  laxative,  five  to  fifteen  minims  (0.3 
to  0.9  Cc.) ;  as  a  purgative,  one  flutdrachm 
(3.7f)  Cc). 

Off.  Prep. — Bjctractnm  Euonymi,  U.  S. 

FLUIDEXTRACTUM    EUPATORII.    U.  S. 

FLUIDEXTRACT  OF  EUPATORIUM  [Extractum 
Eupatorii  Fluidum,  Pharm.  1890] 

(flu-id-ex-trFic'tum    eu-pa-to'rM) 

Fluidextract  of  Boncsot.  Fluidextract  of  Thorough- 
wort  ;  Extrait  llqulde  d'Knpatoire  perfoli£e,  Fr.:  Fliis- 
siges Durchwacnaener-WaaeerhaniextraJrt,  Flusslges 
Durchwachsdostenextrakt,  O. 

* "  Eupatorium,  in  No.  40  powder,  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains] ;  Diluted  Alcohol,  a  sufficient  quantity, 
to  make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  G£  fluidrachms].  Moisten  the  pow- 
der with  four  hundred  cubic  centimeters  [or  13 
fluidounces,  252  minims]  of  Diluted  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  Diluted  Alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to 
proceed  slowly,  gradually  adding  Diluted  Alco- 
hol, until  the  Eupatorium  is  exhausted.   Reserve 


the  first  eight  hundred  cubic  centimeters  [or  27 
fluidounces,  24  minims]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract;  dis- 
solve this  in  the  reserved  portion,  and  add 
enough  Diluted  Alcohol  to  make  the  Fluid- 
extract  measure  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidrachms]."    U.  S. 

This  fluidextract  will  have  but  a  limited  use, 
although  it  well  represents  the  drug,  since 
boneset  is  chiefly  employed  in  domestic  medi- 
cine.    It  is  of  a  dark  greenish-brown  color. 

Dose,  from  twenty  minims  to  a  fluidrachm 
(1.3  to  3.75  Cc). 

FLUIDEXTRACTUM  FRANGUL/E. 
U.S. 

FLUIDEXTRACT  OF  FRANO.ULA  [Extractum 
Frangulae  Fluidum,  Pharm.   1890] 

(nu-jd-ex-trac'tum  fran'gu-he) 

Extrait  liquide  d'Ecorce  de  Bourdaine,  Fr.;  Extrac- 
tum Frangula'  fluidum,  P.  O. ;  Faulbaum-Fluldex- 
trakt,  Fliissiges  Faulbaumrlndenextrakt,  Q. 

*  "  Frangula,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains];  Alco- 
hol, Water,  each,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  G£  fluidrachms].  Mix  five  hundred 
cubic  centimeters  [or  1(5  fluidounces,  435  min- 
ims] of  Alcohol  with  eight  hundred  cubic  cenii- 
meters  [or  27  fluidounces,  24  minims]  of  Water, 
and.  having  moistened  the  powder  with  three 
hundred  and  fifty  cubic  centimeters  [or  11  fluid- 
ounces,  401  minims]  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator;  then  add 
enough  of  the  menstruum  to  saturate  the  pow- 
der and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator, 
eloae  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to 
proceed  slowly,  gradually  adding  menstruum, 
using  the  same  proportions  of  Alcohol  and 
Water  as  before,  until  the  Frangula  is  ex- 
hausted. Reserve  the  first  eight  hundred  cubic 
centimeters  [or  27  fluidounces,  24  minims]  of 
the  percolate,  and  evaporate  the  remainder  to  a 
soft  extract;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  menstruum  to  make  the 
Fluidextract  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6 J  fluidrachms]." 
V.  S. 

This  is  a  fluidextract  which  has  been  quite 
largely  used  in  this  country.  It  is  intended  to 
be  a  laxative,  but  it  is  frequently  disappointing, 
as  the  drug  is  rarely  to  be  obtained  of  uni- 
formly good  quality.  The  fluidextract  is  of 
a  dark  reddish-brown  color.1 

Dose,  ten  to  twenty  minims   (0.6  to  1.3  Cc). 

1  Siceet  Fluid  Extract  of  Buckthorn  (Edel's  pro- 
cess).— Fid.  extr.  buckthorn,  16  fl.  oz.  ;  solution  of 
potassa,  1  fl.  dr.;  solution  of  liquorice  (N.  *.), ,2 
fl.  oz.  ;  saccharin.  1  dr.  Take  3  fluidounces  of  the 
fluidextract  reduce  by  evaporation  to  half  a  fluid- 
ounce,  dissolve  in  the  rest  of  the  fluidextract.  add 
the  solution  of  potassa,  saccharin,  and  liquorice. 
The  resulting  product  is  a  permanent  sweet  fluidex- 
tract.  (Proc.  A.  Ph.  A.,  1897,  423.) 
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FLUIDEXTRACTUM  GELSEMII.  U.  S. 

FLUIDEXTRACT  OF  GELSEMIUM  [Extractum 
Gelsemii  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tum  gel-sem'H) 

Extrait  liquide  de  Jasmin  jaune  ou  Gelsemium, 
Fr.;  Fliissiges  Gelber  Jasminextrakt,  Fliissigea  Gel- 
semiumextrakt,   O. 

*  "  Gelsemium,  in  No.  60  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Alcohol,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms].  Moisten  the  powder  with 
three  hundred  cubic  centimeters  [or  10  fluid- 
ounces,  69  minims]  of  Alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator;  then  add 
enough  Alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Alcohol,  until  the  Gelsemium 
is  exhausted.  Reserve  the  first  nine  hundred 
cubic  centimeters  [or  30  fluidounces,  208  min- 
ims] of  the  percolate,  and  evaporate  the  re- 
mainder to  a  soft  extract;  dissolve  this  in  the 
reserved  portion,  and  add  enough  Alcohol  to 
make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms]."   U.  S. 

This  is  identical  with  the  fluidextract  for- 
merly official,  which  has  proved  very  useful. 
It  is  of  a  dark  reddish-brown  color. 

Dose ,  from  two  to  three  minims  (0.12  to 
0.2  Cc). 

FLUIDEXTRACTUM   GENTIAN/E.  U.  S. 

FLUIDEXTRACT  OP  GENTIAN  [Extractum 
Gentians  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tuni  ggn-ti-a'nae ) 

Extrait  liquide  de  Gentiane,  Fr.;  Fliissiges  Enzian- 
extrakt,   Q. 

*  "  Gentian,  in  No.  30  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Diluted 
Alcohol,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6$  fluidrachms].  Moisten  the  powder  with 
three  hundred  and  fifty  cubic  centimeters  [or 
11  fluidounces,  401  minims]  of  Diluted  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  Diluted  Aleohol  to  saturate 
the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  Diluted  Alcohol,  until 
the  Gentian  is  exhausted.  Reserve  the  first 
eight  hundred  cubic  centimeters  [or  27  fluid- 
ounces,  24  minims]  of  the  percolate,  and  evapo- 
rate the  remainder  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  enough 


Diluted  Alcohol  to  make  the  Fluidextract 
measure  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6£  fluidrachms]."   U.  S. 

This  is  a  translucent,  reddish-brown  fluid, 
with  the  odor  and  taste  of  the  root.  It  may  be 
questionable  whether  it  was  needed,  though  it 
has  the  advantage  that  we  may  obtain  from  it 
the  tonic  effects  of  the  drug  with  less  alcohol 
than  in  an  equivalent  quantity  of  the  tincture, 
and  pharmaceutically  it  affords  a  convenient 
method  of  giving  to  mixtures  the  tonic  proper- 
ties of  gentian  when  required. 

Dose,  from  ten  to  thirty  minims  (0.6  to 
1.8  Cc). 

FLUIDEXTRACTUM  GERANII.  U.  S. 

FLUIDEXTRACT  OF  GERANIUM  [Extractum 
Geranii  Fluidum,  Pharm.  1890] 

(flQ-id-ex-trac'tum  ge-ra'ni-i) 

Extrait  liquide  de  Geranium  macule.  Extrait  liquide 
de  Bee  de  Grue  tachete\  Fr. ;  Fliissiges  Fleckenstorch- 
schnabelextrakt,  G. 

*  "  Geranium,  in  No.  30  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Glyc- 
erin, one  hundred  cubic  centimeters  [or  3  fluid- 
ounces,  183  minims] ;  Alcohol,  Water,  each, 
a  sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6J  flui- 
drachms]. Mix  the  Glycerin  with  six  hundred 
cubic  centimeters  [or  20  fluidounces,  138  min- 
ims] of  Alcohol,  and  three  hundred  cubic  centi- 
meters [or  10  fluidounces,  69  minims]  of  Water, 
and,  having  moistened  the  powder  with  three 
hundred  and  fifty  cubic  centimeters  [or  11 
fluidounces,  401  minims]  of  the  mixture,  pack 
it  firmly  in  a  cylindrical  percolator;  then  add 
enough  of  the  menstruum  to  saturate  the  pow- 
der and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly. 
gradually  adding,  first,  the  remainder  of  the 
menstruum,  and  afterwards  a  mixture  of  Alco- 
hol and  Water,  made  in  the  proportion  of  six 
hundred  cubic  centimeters  [or  20  fluidounces, 
138  minims]  of  Alcohol  to  four  hundred  cubic 
centimeters  [or  13  fluidounces,  252  minims]  of 
Water,  until  the  Geranium  is  exhausted. 
Reserve  the  first  eight  hundred  cubic  centi- 
meters [or  27  fluidounces,  24  minims]  of  the 
percolate,  and  evaporate  the  remainder  to  a 
soft  extract;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  menstruum  to  make  the 
Fluidextract  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6 J  fluidrachms]." 
V.  S. 

The  quantitv  of  glycerin  was  greatly  dimin- 
ished in  this  fluidextract  in  the  U.  S.  P.  1890, 
and  the  process  is  now  unobjectionable.  It  is 
a  dark  reddish-brown  liquid,  having  little  odor 
and  a  very  astringent  taste.  For  Stolz's  pro- 
cess, see  Registered  Pharmacist,  1893,  253. 

Dose,  from  thirty  minims  to  a  fluidrachm 
(1.8  to  3.75  Cc). 
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FLUIDEXTRACTUM  GLYCYRRHIZCE. 

U.  S.  (Br.) 

FLUIDEXTRACT  OF  GLYCYRRHIZA  «  [Extractum 
Qlycyrrbizae  Fluidum,  Pharm.  1890] 

( flu-jd-ex-trac'tum  glyc-yr-rhi'zae ) 

Extractum  Olycyrrhizse  Liquidum,  Br. ;  Liquid 
Extract  of  Liquorice ;  Fluidextraet  of  Licorice  or 
Liquorice;  Extrait  liquide  de  Keglisse,  Fr.;  Fltis- 
siges  Siissholzwurzelextrakt,  V. 

*  "  Gfycyrrhiza,  in  No.  20  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Glycerin,  two  hundred  and  fifty  cubic  centi- 
meters [or  8  fluidounces,  218  minims] ;  Am- 
monia Water,  fifty  cubic  centimeters  [or  1 
fluidounce,  331  minims] ;  Alcohol,  Water,  each, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  GJ  fluidrachms]. 
Pour  four  hundred  cubic  centimeters  [or  13 
fluidounces,  252  minims]  of  boiling  Water  upon 
the  Glycyrrhiza,  contained  in  a  suitable  \< 
and  allow  it  to  stand  for  one  hour.  Pack  the 
moistened  powder  loosely  in  a  metallic  perco- 
lator, pour  boiling  Water  upon  it,  and  allow 
the  percolation  to  proceed,  supplying  boiling 
Water  until  the  Glyeyrrhiza  is  exhausted. 
Evaporate  the  percolate  at  a  moderate  heat, 
until  it  measures  four  hundred  and  fifty  cubic 
centimeter*  (or  15  fluidounces,  lot  minims]. 
and,  when  cool,  add  four  hundred  and  fifty 
cubic  centimeters  [or  15  fluidounces,  101  min- 
ima] of  Alcohol,  mix  well  and  set  it  aside  for 
three  days.  After  filtering  the  liquid,  distil 
it  until  five  hundred  cubic  centimeter*  [or  L6 
fluidounces,  435  minima]  of  distillate  have  been 
obtained;  transfer  the  liquid  in  the  still  to  I 
suitable  container,  add  the  (Jlyeerin.  Ammonia 
Water,  and  two  hundred  cubic  centimeter*  [or 
6  fluidounces,  366  minims]  of  Alcohol.  Finally, 
add  sufficient  Water  to  make  the  Fluidextraet 
measure  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6£  fluidrachms]."   U.  S. 

"  Liquorice  Root,  in  No.  20  powder,  20 
ounces  (Imperial)  or  1000  grammes;  Distilled 
Water,  5  pints  (Imp.  meas.)  or  5  litres;  Alcohol 
(90  per  cent.),  a  sufficient  quantity.  Mix  the 
Liquorice  Root  with  half  of  the  Distilled 
Water;  set  aside  for  twenty- four  hours;  strain; 
press;  to  the  pressed  marc  add  the  remainder 
of  the  Distilled  Water  and  set  aside  for  six 
hours;  strain;  press;  mix  the  strained  liquids; 
heat  to  212°  F.  (100°  C.) ;  strain  through 
flannel;  evaporate  until  the  fluid  has  acquired, 
when  cold,  a  specific  gravity  of  1.200;  add  to 
this  one-fourth  of  its  volume  of  the  Alcohol ; 
let  the  mixture  stand  for  twelve  hours;  filter." 
Br. 

1  Extractum  Ghicyrrhizv  Rplrituosum,  Br.  Add. 
Spirituous  Extract  of  Liquorice. — "  Extract  of  Liquor- 
Ice,  30  ounces  (Imperial)  or  500  grammes;  Alcohol 
(90  per  cent.).  5  fl.  ounces  (Imp.  meas.)  or  250  cubic 
rentimetrps  :  Distilled  Water,  a  sufficient  qunntity. 
Mix  the  Extract  of  Liquorice  with  enoueh  Distilled 
Water  to  form  a  liquid  :  add  the  Alcohol  ;  then  adi 
enough  Distilled  Water  to  produce  a  well-mixed  bulk 
of  one  pint  (or  nno  thousand  cubic  centimetres'*  ; 
filter  if  necessary."  Br.  Add. 

Dose,  one-half  to  one  fluidrachm  (1.8  to  3.75  Cc.L 


The  process  for  this  fluidextraet  was  mate- 
rially changed  in  the  U.  S.  P.  (8th  Rev.).  The 
former  processes,  while  making  stable  fluid- 
extracts  of  good  appearance,  were  deficient 
in  not  providing  for  the  removal  of  the  acrid, 
oily  constituent  found  in  licorice  root;  the 
present  process  overcomes  this  difficulty  by 
exhausting  the  coarsely  powdered  root  with 
boiling  water,  concentrating  the  infusions,  add- 
ing alcohol  to  precipitate  inert  constituents,  and 
filtering;  the  filtrate  is  distilled  to  recover  the 
excess  of  alcohol,  and  glycerin,  ammonia  water 
and  alcohol  added  to  bring  the  measure  to  the 
required  standard.  This  process  is  essentially 
that  recommended  by  A.  R.  L.  Dohme.  The 
British  formula  for  the  liquid  extract  has 
several  inconvenient  manipulative  features,  such 
as  the  repeated  macerations  and  expressions, 
evaporating  to  a  certain  specific  gravity,  etc. 
(See  Mont.  Pharm.  Journ.,  1893,  147;  P.  J., 
1898,  188.)  This  preparation  is  now  very 
largely  used  as  an  adjuvant,  and  for  dis- 
guising the  hitter  taste  of  quinine,  which  should 
he  added  to  the  preparation  of  licorice  just 
before  the  dose  is  taken.  It  is  a  very  con- 
venient form  tor  using  licorice,  the  objections 
to  the  former  tluidextracts  of  the  root  having 
been  the  slight  acridity  and  the  presence  of  too 

muefa    aleohoL    Not    only    does   the    ammonia 

render  the  glycyrrhi/in  soluble,  thus  materially 
adding  to  the  power  and  sweetness  of  the  fluid- 
extract,  hut  it  ahn  greatly  Lessens  the  acridity. 
It  is  a  very  dark  reddish-brown  liquid,  having 
the  well  known  sweet  taste  of  licorice,  and 
froths  when  shaken  with  water.  A  syrup  of 
licorice  may  be  made  by  adding  two  parts  of 
fluidextraet  to  fourteen  parts  of  simple  syrup. 
An  elixir  containing  licorice  {Elixir  Adjuvans) 
was  made  official  in  the  U.  S.  P.  8th  Rev. 

Used  as  a  vehicle  only. 

Off.  Prep. — Elixir  Adjuvans,  U.  8.;  Mistura 
Senna  Oomposita,  Br.;  Syrupus  Sarsaparillae 
Compositus,  U.  B.J  Tinctura  Aloes,  Br. 

FLUIDEXTRACTUM  GRANATI.  U.  S. 

FLUIDEXTRACT  OP  POMEGRANATE 

(flo-jd-ex-trac'tum  gra-na'ti) 

Fluidextraet  of  Pomegranate  Root  Bark ;  Extrait 
liquide  d'Ecorce  de  Balaustler.  Extrait  liquide  d* 
Ecorce  de  Grenadier,  Fr.;  Flttsslges  Granatwurzel- 
rindenextrakt,  O. 

*  "  Granatum,  in  No.  30  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Glycerin,  one  hundred  cubic  centimeters  [or  3 
fluidounces,  183  minims] ;  Diluted  Alcohol,  a 
sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6 J  fluidrachms]. 
Mix  the  Glycerin  with  nine  hundred  cubic  centi- 
meters [or  30  fluidounces,  208  minims]  of 
Diluted  Alcohol,  and,  having  moistened  the 
powder  with  four  hundred  cubic  centimeters 
[or  13  fluidounces,  252  minims]  of  the  mix- 
ture, pack  it  firmly  in  a  cylindrical  perco- 
lator; then  add  enough  menstruum  to  saturate 
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the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  per- 
colator, close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding,  first,  the 
remainder  of  the  menstruum,  and  afterwards 
Diluted  Alcohol,  until  the  Pomegranate  is  ex- 
hausted. Reserve  the  first  eight  hundred  cubic 
centimeters  [or  27  fluidounces,  24  minims]  of 
the  percolate,  and  evaporate  the  remainder  to 
a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Diluted  Alcohol  to 
make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms]."   V.  S. 

This  fluidextract  was  admitted  to  the  U.  S. 
Pharmacopoeia  (8th  Revision)  for  the  first 
time;  it  well  represents  the  virtues  of  pome- 
granate. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

FLUIDEXTRACTUM  GRINDELLE. 
U.  S.  (Br.  Add.) 

FLUIDEXTRACT  OF  ORINDELIA  [Extractum 
Grindelia;  Fluidum,  Pbarm.  1890] 

( flu-id-ex-trac'tum  grm-de'Ii-ae ) 

Extractum  Grindelia?  Liquidum,  Br.  Add.,  Liquid 
Extract  of  Grindelia ;  Extralt  liquide  de  Grindelia, 
Fr.;  Fliissiges  Grindelienextrakt,  O. 

*  "  Grindelia,  in  No.  30  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Alco- 
hol, Water,  each,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6 J  fluidrachms].  Mix  seven  hundred 
and  fifty  cubic  centimeters  [or  25  fluidounces, 
173  minims]  of  Alcohol  with  two  hundred  and 
fifty  cubic  centimeters  [or  8  fluidounces,  218 
minims]  of  Water,  and,  having  moistened  the 
powder  with  three  hundred  cubic  centimeters 
[or  10  fluidounces,  69  minims]  of  the  mixture, 
pack  it  firmly  in  a  cylindrical  percolator;  then 
add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  menstruum,  until  the  Grin- 
delia is  exhausted.  Reserve  the  first  eight  hun- 
dred and  fifty  cubic  centimeters  [or  28  fluid- 
ounces,  358  minims]  of  the  percolate.  Distil 
off  the  Alcohol  from  the  remainder  by  means  of 
a  water-bath;  and  evaporate  the  residue  to 
a  soft  extract ;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  menstruum  to  make  the 
Fluidextract  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6|  fluidrachms]." 
U.  S. 

"Grindelia,  in  No.  40  powder,  20  ounces 
(Imperial)  or  1000  grammes;  Sodium  Bicar- 
bonate, 2  ounces  (Imp.  meas.)  or  100  grammes; 
Distilled  Water,  10  fi.  ounces  (Imp.  meas.)   or 


500  cubic  centimetres;  Alcohol  (90  per  cent.), 
a  sufficient  quantity.  Moisten  the  Grindelia 
with  eight  fluid  ounces  (Imp.  meas.)  or  four 
hundred  cubic  centimetres  of  the  Alcohol; 
macerate  in  a  closed  vessel  for  twenty-four 
hours;  pack  the  moistened  powder  in  a  perco- 
lator, and  add  enough  of  the  Alcohol  to  saturate 
it  thoroughly;  when  the  liquid  begins  to  drop, 
close  the  lower  orifice  of  the  percolator;  set 
aside  for  twenty-four  hours,  then  allow  perco- 
lation to  proceed,  gradually  adding  more  of 
the  Alcohol  until  the  Grindelia  is  exhausted. 
Remove  the  alcohol  by  distillation,  and  dis- 
solve the  residue  in  the  Distilled  Water  to 
which  the  Sodium  Bicarbonate  has  previously 
been  added,  and  after  effervescence  ceases  add 
enough  Distilled  Water  to  produce  fifteen 
fluid  ounces  (Imp.  meas.)  or  seven  hundred 
and  fifty  cubic  centimetres  and  then  enough  of 
the  Alcohol  to  produce  one  pint  (Imp.  meas.) 
or  one  thousand  cubic  centimetres  of  the  Liquid 
Extract."  Br.  Add. 

This  is  a  fluidextract  which  well  represents 
the  drug;  owing  to  the  large  quantity  of  resin- 
ous matter  present,  it  does  not  mix  well  with 
aqueous  liquids.  The  so-called  "  alkaline  fluid 
extract  of  grindelia "  may  be  made  by  evapo- 
rating one  pint  of  official  fluidextract  until 
reduced  to  twelve  fluidounces,  making  a  solution 
of  180  grains  of  sodium  bicarbonate  in  four 
fluidounces  of  water,  adding  it  slowly  to  the 
evaporated  fluidextract,  and  filtering.  The 
fluidextract  is  a  dark  brown  liquid  having  the 
peculiar  odor  of  grindelia. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

FLUIDEXTRACTUM  GUARAN/E.  U.  S. 

FLUIDEXTRACT  OF  GUARANA  [Extractum 
Guarana:  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'turn  gua-ra'nae ) 

Extrait  liquide  de  Guarana,  Fr. ;  Fliissiges  Guar- 
anaextrakt,   O. 

*  "  Guarana,  in  No.  CO  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ; 
Diluted  Alcohol,  a  sufficient  quantity,  to  make 
about  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Moisten  the  pow- 
der with  two  hundred  cubic  centimeters  [or 
6  fluidounces,  366  minims]  of  Diluted  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  Diluted  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to 
proceed  slowly,  gradually  adding  Diluted  Alco- 
hol, until  the  Guarana  is  exhausted.  Reserve 
the  first  seven  hundred  cubic  centimeters  [or 
23  fluidounces,  321  minims]  of  the  percolate, 
and  evaporate  the  remainder  to  a  soft  extract: 
dissolve  this  in  the  reserved  portion,  and  mix 
thoroughly.     Assay    five    cubic    centimeters    of 
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this  liquid  by  the  process  given  below;  from 
the  results  thus  obtained,  ascertain  by  calcula- 
tion the  amount  of  alkaloids  contained  in  the 
remainder  of  the  liquid;  add  to  this  enough 
Diluted  Alcohol  to  make  one  hundred  cubic 
centimeters  of  the  finished  Fluidextract  con- 
tain 3.5  Gm.  of  the  alkaloids  from  Guarana." 
U.S. 

Assay.  U.  S.  (8th  Rev.)—"  Fluidextract  of 
Guarana,  five  cubic  centimeters)  Chloroform, 
Ether,  Ammonia  Water,  Normal  Sulphuric 
Acid  V.S.,  Distilled  Water,  each,  a  sufficient 
quantity.  Transfer  to  a  separator  5  Cc.  of 
Fluidextract  of  Guarana,  add  15  Cc.  of  chlo- 
roform and  1  Cc.  of  ammonia  water.  Shake 
well  and  allow  the  liquid  to  separate  completely. 
Draw  off  the  chloroform  into  a  beaker.  Shake 
out  the  fluid  remaining  in  the  separator  with 
two  additional  portions  of  chloroform  of  10 
Cc.  each,  evaporate  the  combined  chlorofonnic 
solutions  carefully  to  dryness.  Dissolve  the 
alkaloidal  residue  in  a  mixture  of  2  Cc.  of 
normal  sulphuric  acid  Y.S.  and  20  Cc.  of  warm 
distilled  water.  Allow  it  to  cool,  and  filter 
the  solution  into  a  separator,  rinse  the  flask 
and  filter  with  distilled  water,  adding  the  rins- 
ings to  the  separator,  then  add  20  Cc.  of  chlo- 
roform and  2  Cc.  of'  ammonia  water  and  shake 

the  separator  tot  one  minute.  Draw  off  the 
chloroform  into  a  tared  llask.  and  repeal  the 
extraction  with  two  portions  of  l(l  <e.  each  of 
chloroform,  adding  this  to  the  tared  llask. 
Distil  off  the  chloroform,  and,  when  dry.  add 
2  Cc.  of  ether,  and  evaporate  this  very  ■ 
fully  with  the  aid  of  a  water-hath  (to  avoid 
decrepitation).  Dry  the  residue  to  a  constant 
weight  on  the  water-hath.  Multiply  the  weight 
by  20,  which  will  gjive  the  weight  in  gram- 
mes   of    alkaloids    contained     in     one    hundred 

cubic  centimeters  of  Fluidextract  of  Gruarana." 
U.S. 

This  fluidextract  is  of  doubtful  utility.  The 
powdered  drug  itself  is  portable,  not  unpleasant 
to  the  taste,  and  is  efficient  when  given  diffused 
in  water;  nothing  is  gained  by  making  it  into 
a  fluidextract.  The  fluidextract  is  of  a  deep 
reddish-brown  color.  (See  Proc.  A.  Ph.  A., 
1897,  423.) 

Dose,  one  to  two  fluidraehms  (3.75  to  7.5  Cc). 

FLUIDEXTRACTUM  HAMAMELIDIS 
FOLIORUM.  U.  S.  (Br.) 

FLUIDEXTRACT  OF  HAMAMELIS  LEAVES 
[Extractum  Hamamelidis  Fluidum.  Pharm.  1890] 

(flu-jd-ex-trac'tum   ham-a-mel'i-dls   fo-lj-6'rOm) 

Extractum  Hamamelidis  Liquidum,  Br.  ;  Liquid 
Extract  of  Hamamelis ;  Fluidextract  of  Witch-hazel 
Leaves;  Extrait  liqulde  de  Hamamelis.  Fr. ;  Fliissiges 
Hamamelisextrakt,  G. ;  Extracto  fluido  de  hama- 
melis,  Sp. 

*  "  Hamamelis  Leaves,  in  No.  40  powder,  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains] ;  Glycerin,  one  hundred  cubic  centimeters 
[or  3  fluidounces,  183  minims] ;  Alcohol,  Water, 
each,  a  sufficient  quantity,  to  make  one  thousand 
cubic   centimeters    [or  33   fluidounces,   6£   flui- 


draehms]. Mix  the  Glycerin  with  three  hun- 
dred cubic  centimeters  [or  10  fluidounces,  69 
minims]  of  Alcohol  and  six  hundred  cubic 
centimeters  [or  20  fluidounces,  138  minims]  of 
Water,  and,  having  moistened  the  powder  with 
three  hundred  and  fifty  cubic  centimeters  [or  11 
fluidounces,  401  minims]  of  the  mixture,  pack 
it  firmly  in  a  conical  percolator ;  then  add  enough 
menstruum  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradu- 
ally adding,  first,  the  remainder  of  the  men- 
struum, and  then  a  mixture  of  Alcohol  and 
Water,  made  in  the  proportion  of  three  hun- 
dred cubic  centimeters  [or  10  fluidounces,  69 
minims]  of  Alcohol  to  six  hundred  cubic  cen- 
timeters [or  20  fluidounces,  138  minima]  of 
Water,  until  the  llaniamelis  Leaves  are  ex- 
hausted. Reserve  the  first  eight  hundred  and 
fifty  cubic  centimeters  [or  28  fluidounces,  356 
minimal  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract;  dissolve  this 
in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  Fluidextract  measure  one 
thousand  cubic  centimeters  [or  33  iluidounces, 
(ij   fluidraehms]."     I\  S. 

"llaniamelis  Leaves,  in  No.  10  powder,  20 
ounces  (Imperial)  or  1000  grammes;  Alcohol 
i  L5  per  cent.),  a  sufficient  quantity.     Moisten 

the    powdered     llaniamelis     Leaves    with    about 

eight  fluid  ounces  (Imp.  meas.)  or  four  hun- 
dred cubic  centimetres  of  the  Alcohol;  pack 

the  moistened  powder  in  a  percolator,  and  add 
sufficient  menstruum  to  saturate  it  thoroughly; 
when  the  liquid  begins  to  drop,  close  the  lower 
orifice  of  the  percolator;  set  aside  for  forty- 
eighl  hours;  then  allow  percolation  to  proceed, 
gradually  adding  menstruum  until  the  Hama- 
melis Leaves  are  exhausted;  reserve  the  first 
seventeen  fluid  ounces  dm]),  meas.)  or  eight 
hundred  and  fifty  cubic  centimetres  of  the  per- 
colate; remove  the  alcohol  from  the  remainder 
by  distillation;  evaporate  the  residue  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion; 
add  sufficient  menstruum  to  produce  twenty 
fluid  ounces  (Imp.  meas.)  or  one  thousand  cubic 
centimetres  of  the  Liquid  Extract."   Br. 

This  is  a  fluidextract  which  well  represents 
the  virtues  of  witchhazel.  It  has  a  dark  red- 
dish-brown color. 

Dose,  half  a  fluidrachm  (1.8  Cc). 

Off.  Prep. — Unguentum  Hamamelidis,  Br. 

FLUIDEXTRACTUM  HYDRASTIS. 

U.  S.  (Br.) 

FLUIDEXTRACT  OF  HYDRASTIS  [Extractum 
Hydrastis  Fluidum,  Pharm.  1890] 

( flu-jd-ex-trac'tum    hy-dras'tis) 

Extractum  Hydrastis  Liquidum,  Dr. ;  Liquid 
Extract  of  Hydrastis :  Fluidextract  of  Golden  Seal ; 
Extrait  liquide  de  Hydrastis,  Fr. ;  Extractum  Hy- 
drastis fluidum,  P.  G.;  Hydrastis-Fluidextrakt ;  Flus- 
siges Hydrastisextrakt,  G. ;  Estratto  di  idraste 
liquldo,  It.;  Extracto  fluido  de  hldrastls,  Bp. 
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*  "  Hydrastis,  in  No.  60  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Glyc- 
erin, one  hundred  cubic  centimeters  [or  3  fluid- 
ounces,  183  minims] ;  Alcohol,  Water,  each,  a 
sufficient  quantity,  to  make  about  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms].  Mix  the  Glycerin  with  six  hundred 
cubic  centimeters  [or  20  fluidounces,  138  min- 
ims] of  Alcohol  and  three  hundred  cubic  centi- 
meters [or  10  fluidounces,  69  minims]  of  Water, 
and,  having  moistened  the  powder  with  three 
hundred  cubic  centimeters  [or  10  fluidounces, 
69  minims]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  men- 
struum to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually 
adding,  first,  the  remainder  of  the  menstruum, 
and  then  a  mixture  of  Alcohol  and  Water, 
made  in  the  proportion  of  six  hundred  cubic 
centimeters  [or  20  fluidounces,  138  minims] 
of  Alcohol  to  three  hundred  cubic  centimeters 
[or  10  fluidounces,  69  minims]  of  Water,  until 
the  Hydrastis  is  exhausted.  Reserve  the  first 
seven  hundred  and  fifty  cubic  centimeters  [or 
25  fluidounces,  173  minims]  of  the  percolate, 
and  evaporate  the  remainder  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  mix 
thoroughly.  Assay  ten  cubic  centimeters  of  this 
liquid  by  the  process  given  below;  from  the  re- 
sults thus  obtained,  ascertain  by  calculation  the 
amount  of  hydrastine  in  the  remainder  of  the 
liquid ;  add  to  this  enough  menstruum  to  make 
each  one  hundred  cubic  centimeters  of  the  finished 
Fluidextract  contain  2  Gm.  of  hydrastine."  U.  S. 

Assay.  U.  S.  (8th  Rev.).— "  Fluidextract  of 
Hydrastis,  ten  cubic  centimeters;  Distilled  Wa- 
ter, Potassium  Iodide,  Ammonia  Water,  Ether, 
each,  a  sufficient  quantity.  Transfer  10  Cc. 
of  Fluidextract  of  Hydrastis  by  means  of  a 
graduated  pipette  to  a  100  Cc.  measuring  flask, 
add  85  Cc.  of  distilled  water  in  which  2  Gm. 
of  potassium  iodide  have  been  previously  dis- 
solved, and  sufficient  water  to  make  100  Cc, 
and  shake  the  liquid  for  several  minutes.  Then 
filter  50  Cc.  of  the  liquid  into  a  measuring 
cylinder  and  transfer  it  to  a  separator.  Render 
the  liquid  alkaline  with  ammonia  water,  add  30 
Cc.  of  ether,  and  shake  the  separator  at  inter- 
vals during  several  minutes.  When  separated, 
draw  off  the  aqueous  layer  into  a  beaker,  and 
the  ether-solution  into  a  tared  beaker.  Return 
the  aqueous  solution  to  the  separator,  and  shake 
it  with  20  Cc.  more  of  ether  for  one  minute. 
Draw  off  and  reject  the  aqueous  layer,  and 
run  the  ether-solution  into  the  tared  beaker. 
Allow  the  combined  ether-solutions  to  evaporate 
at  a  gentle  heat,  and  dry  the  residue  in  the 
beaker  to  a  constant  weight  on  a  water-bath. 
Multiply  the  weight  by  20,  which  will  give  the 
weight  in  grammes  of  hydrastine  contained  in 
one  hundred  cubic  centimeters  of  Fluidextract 
of  Hydrastis."    U.  S. 

(35) 


"Hydrastis  Rhizome,  in  No.  60  powder,  20 
ounces  (Imperial)  or  1000  grammes;  Alcohol 
(45  per  cent.),  a  sufficient  quantity.  Moisten 
the  powdered  Hydrastis  with  about  eight  fluid 
ounces  (Imp.  meas.)  or  four  hundred  cubic 
centimetres  of  the  Alcohol;  pack  the  damp 
powder  in  a  percolator;  pour  on  sufficient  men- 
struum to  saturate  it  thoroughly;  when  the 
liquid  begins  to  drop,  close  the  lower  orifice 
of  the  percolator;  set  aside  for  forty-eight 
hours;  then  allow  percolation  to  proceed,  grad- 
ually adding  menstruum  until  the  Hydrastis 
is  exhausted;  reserve  the  first  seventeen  fluid 
ounces  (Imp.  meas.)  or  eight  hundred  and  fifty 
cubic  centimetres  of  the  percolate;  remove  the 
alcohol  from  the  remainder  by  distillation; 
evaporate  the  residue  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion;  add  sufficient 
menstruum  to  produce  twenty  fluid  ounces 
(Imp.  meas.)  or  one  thousand  cubic  centimetres 
of  the  Liquid  Extract."   Br. 

The  fluidextract  thoroughly  represents  the 
drug.     It  is  of  a  deep  brownish-yellow  color. 

Dose,  from  fifteen  minims  to  one  fluidrachm 
(0.9  to  3.75  Cc). 

FLUIDEXTRACTUM  HYOSCYAMI.  U.  S. 

FLUIDEXTRACT  OP  HYOSCYAMUS  [Extractum 
Hyoscyami  Fluidum,  Pharm.  1890] 

( flQ-id-ex-trac'tum  hy-os-cy Vml) 

Extrait  liquide  de  Jusquiame,  Fr. ;  Fliissiges  Bilsen- 
krautextrakt,   O. 

* "  Hyoscyamus,  in  No.  60  powder,  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains]  ;  Alcohol,  Water,  each,  a  sufficient  quan- 
tity, to  make  about  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]. 
Mix  six  hundred  cubic  centimeters  [or  20  fluid- 
ounces,  138  minims]  of  Alcohol  with  three  hun- 
dred cubic  centimeters  [or  10  fluidounces,  69 
minims]  of  Water,  and,  having  moistened  the 
powder  with  four  hundred  cubic  centimeters 
[or  13  fluidounces,  252  minims]  of  the  mixture, 
pack  it  firmly  in  a  cylindrical  percolator;  then 
add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before, 
until  the  Hyoscyamus  is  exhausted.  Reserve 
the  first  eight  hundred  cubic  centimeters  [or 
27  fluidounces,  21  minims]  of  the  percolate, 
and  evaporate  the  remainder,  at  a  temperature 
not  exceeding  50°  C.  (122°  F.),  to  a  soft  ex- 
tract; dissolve  this  in  the  reserved  portion, 
and  mix  thoroughly.  Assay  fifty  cubic  centi- 
meters of  this  liquid,  as  directed  below;  from 
the  results  thus  obtained,  ascertain  by  calcula- 
tion the  amount  of  the  alkaloids  in  the  re- 
mainder of  the  liquid;  add  to  this  enough  men- 
struum to  make  each  one  hundred  cubic  centi- 
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meters  of  the  finished  Fluidextract  contain 
0.075  Gm.  of  the  alkaloids  from  Hyoscyamus." 
U.  S. 

Assay  of  Fluidextract  of  Hyoscyamus.  U.  S. 
(8th  Rev.). — "The  method  to  be  employed  is 
identical  with  that  given  for  Fluidextract  of 
Belladonna  Root,  using  fifty  cubic  centimeters 
of  Fluidextract  of  Hyoscyamus,  instead  of  the 
quantity  of  Fluidextract  of  Belladonna  Root 
there  directed,  and  multiplying  the  product  by 
2  instead  of  10."    U.  S. 

This  fluidextract  was  improved  in  the  1880 
revision  by  abandoning  the  glycerin  directed  in 
the  former  process.  It  is  of  a  very  dark 
greenish-brown  color.  For  the  medicinal  prop- 
erties, see  Hyoscyamus. 

Dose,  from  five  to  ten  minims  (0.3  to  0.6  Cc). 

Off.  Prep. — Extractum  Hyoscyami,  U.  8. 

FLUIDEXTRACTUM  IPECACUANH/E. 

U.  S.  (Br.) 

FLUIDEXTRACT  OF  IPECAC  [Extractum 
Ipecacuanha;  Fluidum,  Pharm.   1890] 

(flu-|d-ex-trac'tum    Ip-e-cac-u-an'har ) 

"A  Liquid  Extract  containing  2  to  2\  grains 
of  the  alkaloids  of  Ipecacuanha  Root  in  110 
minims  (2  to  2.25  grammes  in  100  cubic  centi- 
metres)."  Br. 

Extractum  Ipecacuanha;  Llquldum,  Br.;  Liquid 
Extract  of  Ipecacuanha;  Extralt  llqulde  d'lpccu- 
cuanna,  Ft: ;  Fliisisigps  Ipecacuanbaextrakt,   O. 

*  "  Ipecac,  in  No.  80  powder,  one.  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Alco- 
hol, Water,  each,  a  sufficient  quantity,  to  make 
about  one  thousand  cubic  centimeters  [or  .'J.'i 
fluidounces,  (U  lluidrachms].  Mix  eeven  hun- 
dred and  fifty  cubic  anlimctcrs  [or  25  fluid- 
ounces,  17.'}  minims]  of  Alcohol  with  two  hun- 
dred and  fifty  cubic  centimeter*  [or  8  fluid- 
ounces,  218  minims]  of  Water,  and,  having 
moistened  the  powder  with  three  hundred  and 
fifty  cubic  centimeters  [or  11  fluidounces,  401 
minims]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  men- 
struum to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to 
drop  from  t lie  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually 
adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the 
Ipecac  is  exhausted.  Reserve  the  first  eight 
hundred  and  fifty  cubic  centimeters  [or  28 
fluidounces,  356  minims]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.),  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  mix 
thoroughly.  Assay  ten  cubic  centimeters  of  this 
liquid  by  the  process  given  below;  from  the 
results  thus  obtained,  ascertain  by  calculation 
the  amount  of  the  alkaloids  in  the  remainder  of 
the  liquid;   add  to  this  enough  menstruum  to 


make  each  one  hundred  cubic  centimeters  of  the 
finished  Fluidextract  contain  1.75  Gm.  of  the 
alkaloids  from  Ipecac."   U.  S. 

Assay  of  Fluidextract  of  Ipecac.  U.  S. 
(8th  Rev.) — "Fluidextract  of  Ipecac,  ten  cubic 
centimeters;  Ammonia  Water,  Ether,  Normal 
Sulphuric  Acid  V.S.,  Tenth-normal  Sulphuric 
Acid  V.S.,  Fiftieth-normal  Potassium  Hy- 
droxide V.S.,  Hematoxylin  T.S.,  each,  a  suffi- 
cient quantity.  Transfer  10  Cc.  of  Fluidex- 
tract of  Ipecac  by  means  of  a  graduated 
pipette  to  a  porcelain  evaporating  dish.  Evap- 
orate off  the  alcohol  with  the  aid  of  a  water- 
bath,  and,  when  almost  cool,  add  5  Cc.  of 
normal  sulphuric  acid  V.S.,  and  stir  the  liquid 
at  intervals  for  three  minutes.  Filter  the 
liquid  into  a  separator,  rinse  the  dish,  and  wash 
the  filter  successively  with  10  Cc.  and  5  Cc. 
of  distilled  water,  and  add  these  liquids  to  the 
separator.  To  the  separator  add  20  Cc.  of 
ether  and  a  small  piece  of  red  litmus  paper; 
render  the  liquid  alkaline  with  ammonia  water 
and  shake  the  separator  for  one  minute.  Draw 
ofi*  the  aqueous  layer  into  a  beaker,  and  the 
ether-layer  into  another  beaker.  Return  the 
aqueous  solution  to  the  separator,  add  10  Cc. 
more  of  ether,  and  shake  the  liquid,  adding  the 
ether-solution  to  that  already  in  the  beaker,  and 
returning  the  aqueous  solution  to  the  sepa- 
rator; repeal  the  extraction  with  10  Cc.  more  of 
ether,  and  then  add  t he  ether-layer  to  that 
already  in  the  beaker.  Allow  the  combined 
ether-solutions  to  evaporate,  either  sponta- 
neously or  with  the  aid  of  a  water-hath  contain- 
ing warm  water,  and  then  add  Id  Cc.  of  tenth- 
normal sulphuric  acid  V.S.  Stir  the  liquid 
carefully  with  a  glaM  rod  to  facilitate  the  solu- 
tion of  the  alkaloids,  and  when  these  have  all 
dissolved,  add  5  drops  of  hematoxylin  T.S. 
From  a  graduated  burette,  add  sufficient  fif- 
tieth-normal potassium  hydroxide  V.S.  to  just 
cause  the  yellow  color  of  the  solution  to  turn 
purple.  Divide  the  number  of  cubic  centi- 
meters of  fiftieth-normal  potassium  hydroxide 
V.S.  used,  by  5,  subtract  the  quotient  from  10 
(the  10  Cc.  of  tenth-normal  sulphuric  acid 
V.S.  taken),  and  multiply  the  remainder  by 
0.0238,  and  this  product  by  10,  which  will  give 
the  weight  in  grammes  of  alkaloids  contained 
in  each  one  hundred  cubic  centimeters  of  Fluid- 
extract  of  Ipecac."     U.  S. 

"  Ipecacuanha  Root,  in  No.  20  powder, 
1  pound  (Imperial)  or  800  grammes;  Calcium 
Hydroxide,  700  grains  (Imp.)  or  80  grammes; 
Alcohol  (90  per  cent.),  a  sufficient  quantity. 
Moisten  the  powdered  Ipecacuanha  Root  with 
six  fluid  ounces  (Imp.  meas.)  or  three  hundred 
cubic  centimetres  of  the  Alcohol;  pack  firmly 
in  a  percolator;  add  more  of  the  Alcohol,  and 
when  the  liquid  begins  to  drop,  close  the  lower 
orifice  of  the  percolator;  set  aside  for  twenty- 
four  hours.  Then  percolate  slowly  until  thir- 
teen and  a  half  fluid  ounces  (Imp.  meas.)  or 
six  hundred  and  seventy-five  cubic  centimetres 
have  been  collected ;  reserve  this  portion.  Con- 
tinue   percolation    until    nothing   more    is   ex- 
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tracted;  drain  well.  Mix  the  Lime  with  the 
marc;  allow  them  to  remain  in  contact  for 
twenty-four  hours;  then  continue  percolation 
until  exhaustion  is  complete.  Recover  the  alco- 
hol from  the  last  two  percolates  by  distillation; 
dissolve  the  residual  extract  in  the  reserved  por- 
tion of  percolate. 

Determine  the  proportion  of  alkaloids  in 
the  resulting  strong  liquid  extract  by  the  fol- 
lowing analytical  process: 

Dilute  20  cubic  centimetres  with  an  equal 
bulk  of  water.  Remove  the  alcohol  by  the  aid 
of  a  water-bath;  add  to  the  warm  solution  an 
excess  of  solution  of  lead  subacetate.  Filter; 
wash  the  precipitate  with  water  and  add  the 
washings  to  the  filtrate.  Remove  the  excess  of 
lead  from  the  filtrate  by  precipitation  with 
diluted  sulphuric  acid;  filter;  wash  the  pre- 
cipitate with  water  and  add  the  washings  to 
the  filtrate.  Transfer  the  filtrate  to  a  separa- 
tor; add  excess  of  solution  of  ammonia  and 
agitate  with  25  cubic  centimetres  of  chloro- 
form. Separate  and  set  aside  the  chloroformic 
solution.  Twice  repeat  the  agitation  with 
chloroform,  and  the  separation.  Mix  the 
chloroformic  solutions;  evaporate;  dry  at  a 
temperature  below  176°  F.  (80°  C),  and  weigh 
the  residue  of  total  alkaloids. 

From  this  weight  calculate  the  amount  of 
alkaloids  in  the  bulk  of  strong  liquid  extract, 
and  add  to  the  latter  sufficient  Alcohol  (90  per 
cent.)  to  produce  Liquid  Extract  of  Ipecacu- 
anha containing  not  less  than  2  and  not  more 
than  2.25  grammes  of  alkaloid  in  100  cubic  cen- 
timetres, or  from  2  to  2£  grains  in  110  min- 
ims."    Br. 

The  menstruum  for  the  U.  S.  fluidextract 
was  altered  in  the  U.  S.  P.  1890  and  the  pro- 
portions then  adopted  are  retained  in  the 
Eighth  Revision;  it  was  proved  by  J.  U. 
Lloyd  that  when  alcohol  alone  is  used  a  por- 
tion of  emetine  escapes  solution.  On  the 
other  hand,  it  is  known  that  when  the  men- 
struum is  more  aqueous  large  amounts  of  the 
pectinous  principles  are  taken  up,  and  it  is 
very  desirable  to  separate  these  in  order  to  pre- 
vent their  appearance  as  a  flocculent  precip- 
itate in  syrup  of  ipecac;  but  efficiency  is  to  be 
sought  for  as  the  first  desideratum,  and  hence  a 
menstruum  which  will  extract  the  activity  and 
make  a  fluidextract  that  will  not  let  fall  a 
bulky  precipitate  of  inert  matter  has  been  se- 
cured; usually  this  will  not  mix  with  syrup 
without  slight  precipitation,  but  the  improved 
official  process  for  syrup  of  ipecac  should 
effectually  separate  any  precipitate  resulting 
from  the  presence  of  apotheme  in  the  fluid- 
extract.1  The  British  liquid  extract  (1898) 
is  a  new  preparation  and  is  standardized;  the 
excellent  researches  of  Paul  and  Cownley  on 
ipecac,  and  the  assay  work  of  Kremel,  Keller, 
and   others,  undoubtedly  prompted  the   intro- 


1 R.  Rother  recommends  alcohol  for  a  menstruum 
and  the  use  of  magnesia,  and  the  percolation  of 
the  finely  powdered  ipecac  upon  what  he  calls  the 
disc  principle.     (D.  C,  1886,  p.  4.) 


duction  of  the  process  for  the  liquid  extract. 
(See  Ipecacuanha.)  It  will  probably  be  found, 
however,  that  the  U.  S.  menstruum  is  prefer- 
able. An  acetic  extract  of  ipecac  (dry)  is 
used  in  Great  Britain;  it  has  been  shown  that 
the  heating  necessary  to  dry  it  is  injurious  to 
its  emetic  properties.  (P.  J.,  1895,  158.) 

This  fluidextract  is  a  thin,  dark  reddish- 
brown,  transparent  liquid,  of  a  bitterish  slightly 
acrid  taste,  but  without  the  nauseous  flavor 
of  the  root.  It  is  a  convenient  preparation  for 
adding  to  expectorant  and  diaphoretic  mixtures, 
and  is  used  officially  principally  in  preparing 
the  syrup  of  ipecac.2 

Dose,  as  emetic,  fifteen  to  thirty  minims  (0.9 
to  1.8  Cc) ;  as  an  expectorant,  one  to  two  min- 
ims (0.06  to  0.12  Cc). 

Off.  Prep. — Acetum  Ipecacuanha?,  Br.;  Mistura 
Rhei  et  Soda?,  U.  S.;  Syrupus  Ipecacuanha?,  U.  8.; 
Tinctura  Ipecacuanha?  et  Opii,  U.  S.;  Vinum 
Ipecacuanha?,   U.  8.,  Br. 

FLUIDEXTRACTUM  KRAMERI/G.  U.  S. 

FLUIDEXTRACT  OF  KRAMERIA  [Eztractum 

Kramerire  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tum  kr^-me'rl-ae) 

Fluidextract  of  Rhatany ;  Extralt  liquide  de  Ra- 
tanhia,  Fr. ;  Fliisslges  Ratanhiaextrakt,  Ratanhiawur- 
zel-fluidextrakt,  G. 

*  "  Krameria,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Di- 
luted Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Moisten  the  powder 
with  four  hundred  cubic  centimeters  [or  13 
fluidounces,  252  minims]  of  Diluted  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  glass  per- 
colator; then  add  enough  Diluted  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding  Diluted 
Alcohol,  until  the  Krameria  is  exhausted. 
Reserve  the  first  eight  hundred  cubic  centi- 
meters [or  27  fluidounces,  24  minims]  of  the 
percolate,  and  evaporate  the  remainder  to  a 
soft  extract ;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  Diluted  Alcohol  to 
make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6J  flui- 
drachms]."   U.  S. 

This  process  does  not  differ  essentially  from 
that  formerly  official  except  in  the  absence 
of  glycerin  from  the  menstruum;  the  fluid- 
extract  well  represents  the  root,  and  has  a 
deep    red  color   and   a   very   astringent   taste. 

Dose,  from  ten  minims  to  a  flui drachm  (0.6 
to  3.75  Cc). 

Off.  Prep. — Syrupus  Krameria?,  U.  8. 

1  For  discussion  of  the  alkaloidal  strength  of 
ipecac  and  its  fluidextract,  by  H.  W.  Snow,  see  Ph. 
Era,  1887. 
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FLUIDEXTRACTUM  LAPP/C.  U.  S. 

FLUIDEXTRACT  OP  LAPPA  [Extractum 
Lapps  Fluldum,  Pharm.  1890J 

( 116- jd-ex-trac'tum  lap'pae) 

Fluldextrakt  of  Burdock  Root ;  Extrait  liquide  de 
Bardane,  Fr.;  FlUsslges  Klettenwurzelextrakt,  G. 

*  "  Lappa,  in  No.  60  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Di- 
luted Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Moisten  the  powder 
with  four  hundred  cubic  centimeters  [or  13 
fluidounces,  252  minims]  of  Diluted  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  Diluted  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  per- 
colator, close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding  Diluted 
Alcohol,  until  the  Lappa  is  exhausted.  Reserve 
the  first  eight  hundred  cubic  centimeters  [or  27 
fluidounces,  24  minims]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract;  dis- 
solve this  in  the  reserved  portion,  and  add 
enough  Diluted  Alcohol  to  make  the  Fluidcx- 
tract  measure  one  thousand  cubic  centimeters 
[or  33  fluidounces,  (ij  fluidrachms].''    U,  8. 

The  official   fluidextract  of  burdock   is  of  a 
dark  brownish-red  color. 
Dose,  thirty  to  sixty  minims  (1.8  to  3.75  Cc). 

FLUIDEXTRACTUM  LEPTANDRA. 
U.  S. 

FLUIDEXTRACT  OF  LEPTANDRA  [Extractum 
Leptandra:  Fluldum.  Pharm.   1890] 

( flu-ld-ex-trac'tum   lep-tan'drae) 

Fluidextract  of  Culver's  Root:  Extrait  llqulde 
de    Leptandra,    Fr. ;    FlUsslges    Leptandraextrakt,    O. 

*  "  Leptandra,  in  No.  60  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains]  ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Mix  seven  hun- 
dred and  fifty  cubic  centimeters  [or  25  fluid- 
ounces,  173  minims]  of  Alcohol  with  two  hun- 
dred and  fifty  cubic  centimeters  [or  8  fluid- 
ounces,  218  minims]  of  Water,  and,  having 
moistened  the  powder  with  four  hundred  cubic 
centimeters  [or  13  fluidounces,  252  minims]  of 
the  mixture,  pack  it  moderately  in  a  cylindrical 
percolator;  then  add  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding  menstruum, 
using  the  same  proportions  of  Alcohol  and 
Water  as  before,  until  the  Leptandra  is  ex- 
hausted. Reserve  the  first  eight  hundred  and 
fifty  cubic  centimeters  [or  28  fluidounces,  356 


minims]  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract;  dissolve  this  in  the 
reserved  portion,  and  add  enough  menstruum  to 
make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms]."   V.  S. 

This  is  a  fluidextract  of  a  reddish-brown 
color. 

Dose,  from  twenty  minims  to  a  fluidrachm 
(1.3  to  3.75  Cc). 

Off.  Prep. — Extractum  Leptandra,  V.  S. 

FLUIDEXTRACTUM  LOBELIA.  U.  S. 

FLUIDEXTRACT  OF  LOBELIA 

(flo-td-ex-trac'tum  lcj-be'li-a;) 

Extrait  liquide  de  Lobdlle  enfle>,  Fr.;  FlUsslges 
Lobellenkrautextrakt,  FlUsslges  Lobellenextrakt,  O. 

*  "  Lobelia,  in  No.  50  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Acetic 
Acid,  Water,  each,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  64  fluidrachms].  Mix  two  hundred  and 
seventy-fire  cubic  centimeters  [or  9  fluidounces, 
143  minims]  of  Acetic  Acid  with  seven  hundred 
and  twenty-five  cubic  centimeters  [or  24  fluid- 
ounces.  247  minims]  of  Water,  and,  having 
moistened  the  powder  with  three  hundred  and 
fifty  cubic  centimeters  [or  .11  fluidounces,  401 
minims]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  glass  percolator;  then  add  enough 
menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the 
percolation  to  proceed  slowly,  gradually  adding 
menstruum,  using  the  same  proportions  of 
Acetic  Acid  and  Water  as  before,  until  the 
Lobelia  is  exhausted.  Reserve  the  first  nine 
hundred  cubic  centimeters  [or  30  fluidounces, 
208  minims]  of  the  percolate,  and  evaporate 
the  remainder,  at  a  temperature  not  exeeeding 
50°  C.  (122°  F.),  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  Fluidextract  measure 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6b  fluidrachms]."    U.  S. 

This  fluidextract  differs  from  that  of  the 
U.  S.  P.  1890  1  in  that  the  menstruum  instead 

1  "  Lobelia,     in     No.     60     powder,     one     thousand 

grammes  [or  35  ounces  av.,  120  grains]  ;Dlluted  Alco- 
ol,  a  sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  61  fluidrachms]. 
Moisten  the  powder  with  three  hundred  and  fifty 
cubic  centimeters  [or  11  fluidounces,  400  minims]  of 
Diluted  Alcohol,  and  pack  It  firmly  in  a  cylindrical 
percolator :  then  add  enough  Diluted  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  It. 
When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding 
Diluted  Alcohol,  until  the  Lobelia  Is  exhausted.  Re- 
serve the  first  eight  hundred  and  fifty  cubic  centi- 
meters [or  28  fluidounces,  356  minims]  of  the  per- 
oolate,  and  evaporate  the  remainder,  at  a  temperature 
not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add  enough 
Diluted  Alcohol  to  make  the  Fluid  Extract  measure 
one  thousand  cubic  centimeters  [or  33  fluldouncee, 
61  fluidrachms]."    U.  S.  1890. 
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of  being  diluted  alcohol,  is  acetic  acid,  diluted 
with  3  volumes  of  water;  the  acetic  menstruum 
is  well  adapted  for  exhausting  the  drug. 

This  is  a  valuable  fluidextract.  It  is  of  a 
dark  olive  color,  having  the  acrid  taste  of 
lobelia  very  marked. 

Dose,  as  an  expectorant,  from  one  to  five 
minims  (0.06  to  0.3  Cc.) ;  as  an  emetic,  from 
ten  to  twenty  minims  (0.6  to  1.3  Cc). 

FLUIDEXTRACTUM  LUPULINI.  U.  S. 

FLUIDEXTRACT  OF  LUPULIN  [Extractum 

Lupulini  Fluidum,  Pharm.   1890] 

(fla-jd-ex-trac'tum   lu-pu-li'nl) 

Extrait  liquide  de  Lupulin,  Fr.;  Fliissiges  Lupulin- 
extrakt,  G. 

* "  Lupulin,  one  thousand  grammes  [or  35 
ounces  av.,  120  grains] ;  Alcohol,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms] . 
Pack  the  Lupulin  firmly  in  a  cylindrical  per- 
colator; then  add  enough  Alcohol  to  saturate 
the  Lupulin  and  leave  a  stratum  above  it. 
"When  the  liquid  begins  to  drop  from  the  per- 
colator, close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding  Alcohol, 
until  the  Lupulin  is  exhausted.  Reserve  the 
first  nine  hundred  cubic  centimeters  [or  30 
fluidounces,  208  minims]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dis- 
solve this  in  the  reserved  portion,  and  add 
enough  Alcohol  to  make  the  Fluidextract  meas- 
ure one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms]."     U.  S. 

This  fluidextract  is  of  a  very  dark  brown 
color,  having  the  odor  and  taste  of  hops  very 
distinctly.  Owing  to  its  resinous  character,  it 
is  not  miscible  with  aqueous  liquids,  and  if  de- 
sired in  combination  it  is  necessary  to  use  gum 
arabic  or  other  emulsifying  agent. 

Dose,  from  five  to  fifteen  minims  (0.3  to  0.9 
Cc). 

FLUIDEXTRACTUM  MATICO.  U.  S. 

FLUIDEXTRACT  OF  MATICO  [Extractum 
Matico  Fluidum,  Pharm.  1890] 

( tltj-id-ex-trac'tum  mat'i-co) 

Extrait  liquide  de  Matico,  Fr.;  Fliissiges  Mati- 
coblatterextrakt,   G. 

*  "  Matico,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Alco- 
hol, Water,  each,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Mix  seven  hundred 
and  fifty  cubic  centimeters  [or  25  fluidounces, 
173  minims]  of  Alcohol  with  two  hundred  and 
fifty  cubic  centimeters  [or  8  fluidounces,  218 
minims]  of  Water,  and,  having  moistened  the 
powder  with   three  hundred  cubic  centimeters 


[or  10  fluidounces,  69  minims]  of  the  mixture, 
pack  it  firmly  in  a  cylindrical  percolator;  then 
add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before, 
until  the  Matico  is  exhausted.  Reserve  the 
first  eight  hundred  and  fifty  cubic  centimeters 
[or  28  fluidounces,  356  minims]  of  the  perco- 
late, and  evaporate  the  remainder  to  a  soft  ex- 
tract; dissolve  this  in  the  reserved  portion,  and 
add  enough  menstruum  to  make  the  Fluidex- 
tract measure  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidrachms]."  U.  S. 

This  is  probably  the  best  liquid  preparation 
of  matico;  the  present  formula  does  not  differ 
materially  from  that  of  1870.  It  is  a  greenish- 
black  liquid,  which  probably  contains  all  of 
the  virtues  of  matico,  and  affords  an  excellent 
form  for  internal  administration. 

Dose,  from  one-half  to  one  fluidrachm  (1.9 
to  3.75  Cc). 

FLUIDEXTRACTUM  MEZEREI.  U.  S. 

FLUIDEXTRACT  OF  MEZEREUM  [Extractum 
Mezerei  Fluidum,  Pharm.  1890] 

( flu-jd-ex-trac'tum  me-ze're-i ) 

Extrait  liquide  de  Mezereon  (de  Garou),  Fr. ; 
Fliissiges    Seidelbastextrakt,    G. 

*  "  Mezereum,  in  No.  30  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Alco- 
hol, Water,  each,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6J  fluidrachms].  Mix  eight  hundred 
cubic  centimeters  [or  27  fluidounces,  24  minims] 
of  Alcohol  with  two  hundred  cubic  centimeters 
[or  6  fluidounces,  366  minims]  of  Water,  and, 
having  moistened  the  powder  with  four  hundred 
cubic  centimeters  [or  13  fluidounces,  252 
minims]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  men- 
struum to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the 
percolation  to  proceed  slowly,  gradually  adding 
menstruum,  using  the  same  proportions  of 
Alcohol  and  Water  as  before,  until  the  Meze- 
reum is  exhausted.  Reserve  the  first  nine  hun- 
dred cubic  centimeters  [or  30  fluidounces,  208 
minims]  of  the  percolate.  Distil  off  the  Alco- 
hol from  the  remainder  by  means  of  a  water- 
bath,  and  evaporate  the  residue  to  a  soft  ex- 
tract; dissolve  this  in  the  reserved  portion,  and 
add  enough  menstruum  to  make  the  Fluidex- 
tract measure  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6 J  fluidrachms] ."   U.  S. 

This  fluidextract  is  identical  with  that  for- 
merly official.    It  is  too  acrid  for  internal  ad- 
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ministration;  its  principal  use  is  as  the  active 
ingredient  in  the  stimulating  ointment  of 
mezereon  which  is  still  used. 

FLUIDEXTRACTUM  NUCIS  VOMIC/E. 

U.  S.  (Br.) 

FLUIDEXTRACT  OF  NUX  VOMICA   [Extractum 
Nucis  Vomica;  Fluidum,  Pharm.  1890] 

( fia-jd-ex-trac'tum  nu'cis  vdm'i-gae) 

"A  Liquid  Extract  containing  1£  grains  of 
Strychnine  in  110  minims  (1.5  grammes  in 
100  cubic  centimetres)."    Br. 

Extractum  Nucis  Vomicae  Liquidum,  Iir.  ;  Liquid 
Extract  of  Nux  Vomica ;  Kxtrait  liquide  de  Nolx- 
Vomique,  Fr. ;  FltiMlgea  Kriihenaugen-Extrakt,  F. 
Brechnussextrakt,    F.    Strychnossamenextrakt,    G. 

*  "  Nux  Vomica,  in  No.  40  powder,  one  thou- 
sand grammes  [or  3.">  ounces  av..  120  grains]  ; 
Acetic  Acid,  fifty  cubic  centimeters  [or  1  fluid- 
ounce,  .'{31  minims]  ;  Alcohol,  Water,  each,  a 
sufficient  quantity,  to  make  about  MM  thousand 
cubic  centimeters  [or  33  fluidounces,  (U  flui- 
drachms].  Mix  Alcohol  and  Water  in  the  pro- 
portion of  seven  hundred  and  fifty  cubic  centi- 
meters [or  25  fluidounces,  173  minims]  of  Alco- 
hol, and  two  hundred  and  fifty  cubic 
meters  [or  S  fluidounces,  218  minima]  of  Water. 

Moisten  the  powder  with  one  thousand  cubic 
centimeters  [or  33  fluidounces,  (ij  fiuidrachms] 
of  the  mixture,  to  which  the  Acetic  Acid  had 
previously  been  added,  and  let  it  digest,  in  a 
well-covered  vessel,  in  a  warm  place,  during 
forty-eight  hours.  Then  pack  it  in  a  cylindri- 
cal glass  percolator,  gradually  pour  menstruum 
upon  it,  and  allow  the  percolation  to  proceed 
slowly  until  the  Nux  Vomica  is  practically  ex- 
hausted. Reserve  the  first  nine  hundred  cubic 
centimeters  [or  .'10  fluidounces,  208  minima]  of 
the  percolate,  distil  oil  the  Alcohol  from  the 
remainder  by  means  of  a  water-hath,  and  evap- 
orate the  residue,  at  a  temperature  not  exceed- 
ing 50°  C.  (122°  P.)i  to  a  soil  extract  ;  dissolve 
this  in  the  reserved  portion,  and  mix  thor- 
oughly. Assay  ten  cubic  centimeters  of  this 
liquid  by  the  process  given  below;  from  the 
results  thus  obtained,  ascertain  by  calculation 
the  amount  of  strychnine  in  the  remainder  of 
the  liquid;  add  to  this  enough  menstruum  to 
make  each  one  hundred  cubic  centimeters  of 
the  finished  Fluidextract  contain  1  Gm.  of 
strvchnine."    U.  S. 

Assay.  U.  S.  (8th  Rev.)— "  Fluidextract  of 
Nux  Vomica,  ten  cubic  centimeters ;  Ammonia 
Water,  Ether,  Chloroform,  Distilled  Water,  Nor- 
mal Sulphuric  Acid  Y.S.,  Sulphuric  Acid  Solu- 
tion (3  percent.  H2SO4),  Sodium  Hydroxide 
Solution  (1  in  10),  Nitric  Acid  (sp.  gr.  1.40), 
Tenth-normal  Sulphuric  Acid  V.S.,  Fiftieth- 
normal  Potassium  Hydroxide  V.S.,  Iodeosin 
T.S.,  each,  a  sufficient  quantity.  Transfer  10 
Cc.  of  Fluidextract  of  Nux  Vomica  by  means 
of  a  graduated  pipette  to  a  porcelain  dish, 
evaporate  it  to  dryness  with  the  aid  of  a 
water-bath,    and    dissolve    the    residue,    while 


warm,  in  a  mixture  of  16  Cc.  of  ether,  5  Cc. 
of  chloroform,  and  4  Cc.  of  ammonia  water, 
and  transfer  the  solution  to  a  separator,  rins- 
ing the  dish  with  a  little  chloroform,  which 
is  to  be  added  to  the  separator,  and  shake  the 
separator  carefully  for  a  few  minutes.  When 
the  fluids  have  separated,  draw  off  the  aqueous 
layer  into  another  separator,  wash  the  chloro- 
form-ether liquid  and  separator  with  a  little 
water,  and  add  this  to  the  second  separator. 
Then  shake  the  aqueous  liquid  with  two  suc- 
cessive portions  of  15  and  10  Cc,  respectively, 
of  chloroform,  and  add  these  to  the  first  sepa- 
rator. If  a  small  portion  of  the  liquid  left 
in  the  second  separator  still  shows,  after  acidi- 
fying, a  reaction  with  mercuric  potassium  iodide 
T.S.,  repeat  the  shaking  out  with  10  Cc.  more 
of  chloroform.  Now  shake  the  combined  liquids 
in  the  first  separator  with  three  successive  por- 
tions, respectively,  of  15,  10,  and  10  Cc.  of 
normal  sulphuric  acid  Y.S..  and  collect  the 
combined  acid  solutions  in  another  separator. 
To  this  acid  solution  add  a  small  piece  of  red 
litmus  paper,  and  suflicient  ammonia  water  to 
render  it  alkaline,  then  shake  out  successively 
with  three  portions,  respectively,  of  25,  10, 
and  10  Cc.  of  chloroform,  and  collect  the  chlo- 
roform solutions  in  a  beaker.  Evaporate  the 
chloroform  with  the  aid  of  a  water-hath,  dis- 
solve the  alkaloids!  residue  in  15  Cc  of  3 
percent,  sulphuric  acid  solution,  by  the  aid 
of  a  water-bath,  and  allow  the  liquid  to  cool. 
To  this  solution  add  3  Cc.  of  a  cooled  mixture 
of     equal     volumes     of     nitric     acid      (specific 

gravity  I.JO)  and  distilled  water,  and,  after 
rotating  the   liquid   a   few   times,  set   it  aside 

for  exactly  ten  minutes,  stirring  it  gently  three 
times  during  this  interval.  Transfer  the  result- 
ing red  liquid  to  a  separator  containing  25 
Cc.  of  an  aqueous  solution  of  sodium  hydroxide 
(1  in  10),  wash  the  beaker  three  times  with 
VBry  small  amounts  of  distilled  water,  and  add 

the  washings  to  the  separator.  If  the  liquid 
is  not  quite  turbid,  add  2  Cc.  more  of  the  solu- 
tion of  sodium  hydroxide.  Now  add  20  Cc.  of 
chloroform  to  the  separator,  and  shake  it  well 
by  a  rotating  motion  for  a  few  minutes,  allow 
the  liquids  to  separate,  and  draw  off  the  chloro- 
form through  a  small  filter,  wetted  with  chlo- 
roform, into  a  flask.  Repeat  this  twice,  usin^ 
10  Cc.  of  chloroform  each  time,  and  draw 
off  both  portions  into  the  flask,  using 
the  same  filter.  Finally,  wash  the  filter  and 
funnel  with  5  Cc.  of  chloroform,  and  then 
evaporate  all  the  chloroform  by  means  of  a 
water-bath,  very  carefully,  to  avoid  decrepi- 
tation. To  the  alkaloidal  residue  add  10 
Cc.  of  tenth-normal  sulphuric  acid  V.S.,  5 
drops  of  iodeosin  T.S.,  about  80  Cc.  of  dis- 
tilled water,  and  20  Cc.  of  ether.  When  all 
the  alkaloid  Ls  dissolved,  titrate  the  excess  of 
acid  with  fiftieth-normal  potassium  hydroxide 
V.S.,  until  the  aqueous  liquid  just  turns  pink. 
Divide  the  number  of  cubic  centimeters  of 
fiftieth-normal  potassium  hydroxide  V.S.  taken, 
by  5,  subtract  this  number  from  10  (the  10  Cc. 
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of  tenth-normal  sulphuric  acid  V.S.  taken), 
multiply  the  remainder  by  0.0332,  and  this 
product  by  10,  which  will  give  the  weight  in 
grammes  of  strychnine  contained  in  one  hun- 
dred cubic  centimeters  of  the  Fluidextract  of 
Nux  Vomica."     U.  S. 

"Moisten  one  pound  (Imperial)  or  five  hun- 
dred grammes  of  Nux  Vomica,  in  No.  20  pow- 
der, with  eight  fluid  ounces  (Imp.  meas.)  or 
two  hundred  and  fifty  cubic  centimetres  of 
Alcohol  (70  per  cent.);  set  aside  in  a  covered 
vessel  for  six  hours;  pack  firmly  in  a  per- 
colator; pour  over  the  powder  sufficient  of  the 
menstruum  to  saturate  it  and  to  leave  a  stratum 
above  it;  when  the  liquid  begins  to  flow,  close 
the  lower  orifice;  set  aside  for  twenty- four 
hours;  continue  slow  percolation,  adding  more 
menstruum  as  required,  until  twelve  fluid  ounces 
(Imp.  meas.)  or  three  hundred  and  seventy- 
five  cubic  centimetres  have  been  collected;  re- 
serve this  strong  percolate.  Change  the  re- 
ceiver; continue  the  percolation  until  about 
sixty  fluid  ounces  (Imp.  meas.)  or  eighteen  hun- 
dred and  seventy-five  cubic  centimetres  of  the 
menstruum  have  been  employed,  or  until  the 
powder  is  exhausted;  press  the  marc;  add  the 
expressed  liquid  to  the  weaker  percolate;  re- 
move the  alcohol  by  distillation;  evaporate  the 
residue  to  one  fluid  ounce  (Imp.  meas.)  or 
thirty-one  cubic  centimetres;  add  three  fluid 
ounces  (Imp.  meas.)  or  ninety-three  cubic 
centimetres  of  Alcohol  (90  per  cent.).  Add 
this  mixture  to  the  reserved  portion;  set  aside 
for  twenty-four  hours;  pour  off  the  clear 
liquid;  filter  the  remainder. 

Determine  the  proportion  of  Strychnine  in 
the  resulting  strong  liquid  extract  by  the  fol- 
lowing analytical  process : 

Evaporate  10  cubic  centimetres  to  a  thick 
syrupy  consistence  on  a  water-bath;  dissolve 
the  residue  in  20  cubic  centimetres  of  water, 
heating  if  necessary;  place  the  solution  in  a 
separator,  and  add  5  grammes  of  sodium  car- 
bonate dissolved  in  25  cubic  centimetres  of 
water,  together  with  10  cubic  centimetres  of 
chloroform;  agitate  thoroughly;  set  aside;  sep- 
arate the  clear  chloroformic  solution.  Twice 
repeat  the  agitation  with  chloroform,  and  the 
separation.  Mix  6  cubic  centimetres  of  diluted 
sulphuric  acid  with  25  cubic  centimetres  of 
water;  divide  this  into  three  parts,  and  shake 
the  mixed  chloroformic  solutions  with  each 
in  turn.  Dilute  the  united  acid  liquids  with 
water  to  175  cubic  centimetres;  transfer  to  a 
stoppered  flask,  adding  25  cubic  centimetres  of 
solution  of  potassium  ferrocyanide;  shake  well 
and  frequently  during  half  an  hour;  allow  to 
stand  for  6  hours.  Transfer  the  precipitate 
to  a  small  filter,  rinsing  out  the  last  portions 
with  water  containing  one-fortieth  of  its  volume 
of  diluted  sulphuric  acid,  and  wash  until  the 
washings  are  free  from  bitterness.  Rinse  the 
precipitate  into  a  separator.  Add  5  cubic  centi- 
metres of  solution  of  ammonia,  and  shake  well ; 
then  add  15  cubic  centimetres  of  chloroform 
in  two  successive  portions,  shaking  well  after 


each  addition;  separate  the  chloroformic  solu- 
tions, mix  and  allow  the  chloroform  to  evapo- 
rate in  a  counterpoised  dish  in  a  current  of 
warm  air;  dry  the  residue  for  1  hour  on  a 
water-bath,  covering  the  dish  to  avoid  loss  of 
Strychnine  from  decrepitation;  weigh. 

From  this  weight  calculate  the  amount  of 
Strychnine  in  the  strong  liquid  extract,  and 
add  to  the  latter  sufficient  Alcohol  (70  per 
cent.)  to  produce  a  Liquid  Extract  of  Nux 
Vomica  containing  1.5  grammes  of  Strychnine 
in  100  cubic  centimetres,  or  1J  grains  in  110 
minims."  Br. 

This  fluidextract  has  been  retained  princi- 
pally with  the  view  of  giving  the  pharmacist 
an  accurately  adjusted  liquid  preparation  of  nux 
vomica  which  is  more  concentrated  than  the  tinc- 
ture. The  process  of  assay  is  practically  the 
same  as  that  for  the  extract.  The  British  assay 
process  is  based  on  that  recommended  by  Dun- 
stan  and  Short  (P.  J.,  1884,  623).  The  men- 
struum has  been  carefully  selected  so  that  the 
alkaloids  shall  be  extracted  and  as  much  of 
the  oil  left  in  the  residue  as  possible.  In  order 
to  make  a  dry  powdered  extract  it  would  be 
necessary  to  separate  the  fixed  oil  before  assay- 
ing it,  and  then  to  make  up  the  weight,  if 
necessary,  with  sugar  of  milk  or  some  inert, 
soluble  powder.  An  important  advantage, 
aside  from  that  of  securing  uniformity  and 
safety,  is  that  the  operator  need  not  carry  the 
percolation  beyond  the  point  at  which  it  ceases 
to  be  profitable  (on  account  of  the  waste  of 
alcohol),  because  the  extract  must  be  brought 
to  a  definite  alkaloidal  strength.  Such  an  ex- 
tract can  be  used  with  great  advantage  to  make 
tincture  of  nux  vomica  of  definite  alkaloidal 
strength. 

Dose,  from  one  to  three  minims  (0.06  to  0.2 

Cc). 

Off.  Prep. — Tinctura  Nucis  Vomicae,  Br.;  Ex- 
tractum  Nucis  Vomicae,  Br. 

FLUIDEXTRACTUM  PAREIR/E. 

U.  S.  (Br.) 

FLUIDEXTRACT  OF  PAREIRA  [Extractum 
Pareira;  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tum  pa-rei'rae ) 

Extractum  Pareiras  Liquidum,  Br.;  Liquid  Ex. 
tract  of  Parelra  ;  Extrait  liquide  de  Pareira  Brava, 
Fr.;  Fliissiges  Pareiraextrakt,  O. 

*  "  Pareira,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Glyc- 
erin, one  hundred  cubic  centimeters  [or  3  fluid- 
ounces,  183  minims] ;  Alcohol,  "Water,  each, 
a  sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms].  Mix  the  Glycerin  with  six  hundred 
cubic  centimeters  [or  20  fluidounces,  138  min- 
ims] of  Alcohol  and  three  hundred  cubic  centi- 
meters [or  10  fluidounces,  69  minims]  of  Water, 
and,  having  moistened  the  powder  with  four 
hundred  cubic  centimeters  [or  13  fluidounces, 
252  minims]  of  the  mixture,  pack  it  firmly  in 
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a  cylindrical  percolator;  then  add  enough  men- 
struum to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the 
percolation  to  proceed  slowly,  gradually  adding, 
first,  the  remainder  of  the  menstruum,  and 
afterwards  a  mixture  of  Alcohol  and  Water, 
made  in  the  proportion  of  six  hundred  cubic 
centimeters  [or  20  fluidounces,  138  minims] 
of  Alcohol  to  four  hundred  cubic  centimeters 
[or  13  fluidounces,  252  minims]  of  Water 
until  the  Pareira  is  exhausted.  Reserve  the 
first  eight  hundred  and  fifty  cubic  centimeters 
[or  28  fluidounces,  356  minims]  of  the  perco- 
late, and  evaporate  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion, 
and  add  enough  menstruum  to  make  the 
Fluidextract  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  Gi  fluidrachms]." 
U.  S. 

"Add  to  Pareira  Root,  in  No.  40  powder, 
rather  more  than  an  equal  bulk  of  boiling 
Distilled  Water  and  set  aside  for  twenty-four 
hours;  then  pack  in  a  percolator  and  pass 
boiling  Distilled  Water  slowly  until  the  per- 
colate amounts  to  about  ten  times  the  weight 
of  the  Pareira  Root,  or  until  the  latter  is 
exhausted.  Ascertain  the  proportion  of  extrac- 
tive matter  in  the  percolate  by  evaporating 
a  small  weighed  quantity  in  a  counterpoised 
dish  on  a  water-bath  to  a  firm  consist 
and  weighing  the  product.  Then  evaporate 
the  bulk  of  the  percolate  until  the  residual 
liquid  contains  one-third  of  its  weight  of  such 
extractive  matter;  mix  with  this  residual  liquid 
sufficient  Alcohol  (90  per  cent.)  to  pro- 
duce from  three  volumes  of  the  evaporated 
liquid  four  volumes  of  Liquid  Extract  of  Pa- 
reira. Filter,  or  otherwise  clarify,  if  necessary." 
Br. 

The  former  British  preparation  was  a  con- 
centrated solution  of  the  extract,  preserved  by 
adding  somewhat  less  than  one-fourth  of  its 
measure  of  alcohol.  There  must  be  consider- 
able loss  through  the  action  of  the  heat  in 
evaporating  the  extract,  and  again  through 
precipitation,  due  to  attempting  to  dissolve  an 
aqueous  extract  in  a  hydro-alcoholic  menstruum. 
The  present  liquid  extract  (1S98)  is  made  by 
percolating  the  powdered  root  with  boiling 
water;  the  process  does  not  state  how  boiling 
distilled  water  is  to  be  passed  slowly,  and  the 
inference  is  that  it  is  only  intended  that  boil- 
ing water  should  be  poured  on  the  drug;  no 
provision  is  made  to  prevent  rapid  cooling; 
it  would  probably  be  best  to  use  a  jacketed 
percolator,  the  space  being  filled  with  steam 
or  hot  water,  if  hot  percolation  is  intended. 
The  U.  S.  fluidextract  is  made  directly  from 
the  drug,  with  a  mixture  of  alcohol,  water  and 
glycerin,  and  is  undoubtedly  the  better  prep- 
aration. 

Dose,  from  one-half  to  one  fluidrachm  (1.8  to 
3.75  Cc). 


FLUIDEXTRACTUM  PHYTOLACCA. 
U.  S. 

FLUIDEXTRACT  OF  PHYTOLACCA  [Extroctum 
Phytolacca  Radicis  Fiuidum,  Pharm.   1S90J 

( flu-jd-ex-trac'tum    phy-tp-lac'cse ) 

Fluidextract  of  Pokeroot ;  Extrait  liqulde  de  Phy- 
tolaque  (raclne),  Fr.;  Flilssiges  Kermesbeerenwur- 
zelextrakt.   O. 

*  "  Phytolacca,  in  No.  40  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Diluted  Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Moisten  the  powder 
with  four  hundred  cubic  centimeters  [or  13 
fluidounces,  252  minims]  of  Diluted  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  Diluted  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  per- 
colator, close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding  Diluted 
Alcohol,  until  the  Phytolacca  is  exhausted. 
Reserve  the  first  eight  hundred  cubic  centi- 
meters [or  27  fluidounces,  24  minims]  of  the 
percolate,  and  evaporate  the  remainder  to  a 
soft  extract;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  Diluted  Alcohol  to  make 
the  Fluidextract  measure  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6J  fluidrachms]." 
U.  S. 

This  fluidextract  was  first  made  official  in 
the  U.  S.  P.  1890. 

Dose,  as  an  alterative,  from  one  to  five  min- 
ims (0.06  to  0.3  Cc),  as  an  emetic,  fifteen  to 
thirty  minims   (0.9  to  1.8  Cc). 

FLUIDEXTRACTUM  PILOCARPI. 

U.  S.  (Br.) 

FLUIDEXTRACT  OF  PILOCARPUS  [Extractum 
Pilocarpi  Fiuidum,  Pharm.  1890] 

( flu-}d-ex-trac'tum  pl-lo-car'pl) 

Extractum  Jaborandi  Liquidum,  Br.,  Liquid  Ex- 
tract of  Jaborandi ;  Fluidextract  of  Jaborandi  ;  Ex- 
trait  liqulde  de  Jaborandi,  Fr. ;  Fliissiges  Jaborandl- 
extrakt,    O. 

*  "  Pilocarpus,  in  No.  40  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Diluted  Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6i  fluidrachms].  Moisten  the  powder 
with  three  hundred  and  fifty  cubic  centimeters 
[or  11  fluidounces,  401  minims]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  per- 
colator; then  add  enough  Diluted  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely    covered   the    percolator,    macerate    for 
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forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding  Diluted 
Alcohol,  until  the  Pilocarpus  is  exhausted. 
Reserve  the  first  seven  hundred  and  fifty  cubic 
centimeters  [or  25  fluidounces,  173  minims]  of 
the  percolate,  and  evaporate  the  remainder,  at 
a  temperature  not  exceeding  50°  C.  (122°  F.), 
to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  mix  thoroughly.  Assay  ten  cubic 
centimeters  of  this  liquid  by  the  process  given 
below;  from  the  results  thus  obtained,  ascer- 
tain by  calculation  the  amount  of  alkaloids  in 
the  remainder  of  the  liquid;  add  to  this  enough 
menstruum  to  make  each  one  hundred  cubic 
centimeters  of  Fluidextract  contain  0.4  Gm. 
of  the  alkaloids  from  Pilocarpus."    U.  S. 

Assay.  U.  S.  (8th  Rev.)— "  Fluidextract  of 
Pilocarpus,  ten  cubic  centimeters;  Chloroform, 
Ammonia  Water,  Normal  Sulphuric  Acid  V.S., 
Tenth-normal  Sulphuric  Acid  V.S.,  Fiftieth- 
normal  Potassium  Hydroxide  V.S.,  Cochineal 
T.S.  or  Iodeosin  T.S.,  each,  a  sufficient  quan- 
tity. Transfer  10  Cc.  of  Fluidextract  of 
Pilocarpus  by  means  of  a  graduated  pipette  to 
a  porcelain  dish  containing  a  little  clean  sand, 
and  evaporate  it  to  dryness  with  the  aid  of  a 
water-bath.  Mix  the  sand  uniformly  with  the 
extract  and  transfer  the  mixture  to  an  Erlen- 
meyer  flask  of  about  100  Cc.  capacity,  rinsing 
the  dish  with  a  mixture  of  25  Cc.  of  chlo- 
roform and  2.5  Cc.  of  ammonia  water.  Trans- 
fer the  rinsings  to  the  flask,  cork  it  securely, 
and  shake  it  well  at  intervals  during  one  hour. 
Decant  the  liquid,  transfer  to  a  separator,  wash 
the  sand  with  several  portions  of  chloroform, 
draw  off  and  filter  the  chloroformic  liquid  into 
another  separator.  Then  shake  out  the  chlo- 
roform solution  with  15  Cc.  of  normal  sulphuric 
acid  V.S.,  transferring  the  acid  aqueous  solution 
to  another  separator.  Repeat  the  shaking  out 
with  a  mixture  of  5  Cc.  of  normal  sulphuric 
acid  V.S.  and  5  Cc.  of  distilled  water,  collecting 
the  acid  solutions  in  the  second  separator. 
Again  repeat  the  shaking  out  with  10  Cc.  of 
distilled  water,  and  add  the  aqueous  liquid  to 
the  second  separator.  Introduce  into  the 
second  separator  a  small  piece  of  red  litmus 
paper,  add  enough  ammonia  water  to  render 
the  liquid  alkaline,  and  shake  out  the  liquid 
with  20  Cc.  of  chloroform,  drawing  off  the 
chloroformic  solution  into  a  beaker.  Repeat 
the  shaking  out  with  two  portions  of  15 
and  10  Cc.  each  of  chloroform,  and  add 
the  chloroformic  solutions  to  the  beaker. 
Evaporate  the  chloroform  by  means  of  a 
water-bath,  and  dissolve  the  alkaloidal  resi- 
due in  8  Cc.  of  tenth-normal  sulphuric  acid 
V.S.  Add  5  drops  of  cochineal  T.S.  or  iodeo- 
sin T.S.,  and  titrate  the  excess  of  acid  with 
fiftieth-normal  potassium  hydroxide  V.S.  Di- 
vide the  number  of  cubic  centimeters  of  fif- 
tieth-normal potassium  hydroxide  V.S.  used, 
by  5,  subtract  the  quotient  from  8  (the  8  Cc. 
of  tenth-normal  sulphuric  acid  V.S.  taken), 
and  multiply  the  remainder  by  0.02,  and  this 
product  by  10,  to  obtain  the  weight  in  gram- 


mes of  alkaloids  contained  in  one  hundred 
cubic  centimeters  of  the  Fluidextract  of  Pilo- 
carpus." U.  S. 

"  Jaborandi  Leaves,  in  No.  20  powder,  20 
ounces  (Imperial)  or  1000  grammes;  Alcohol 
(45  per  cent.),  a  sufficient  quantity.  Moisten 
the  powdered  Jaborandi  Leaves  with  ten  fluid 
ounces  (Imp.  meas.)  or  five  hundred  cubic 
centimetres  of  the  Alcohol;  pack  the  moistened 
powder  in  a  percolator,  and  set  aside  for 
twelve  hours;  then  percolate  with  the  men- 
struum, collecting  and  reserving  seventeen  fluid 
ounces  (Imp.  meas.)  or  eight  hundred  and 
fifty  cubic  centimetres  of  percolate;  continue 
percolation  until  an  additional  quantity  of 
fifty  fluid  ounces  (Imp.  meas.)  or  two  and  a 
half  litres  of  percolate  is  obtained;  distil  the 
latter  so  as  to  recover  the  alcohol,  evaporate 
the  residual  aqueous  liquid  to  the  consistence 
of  a  soft  extract,  adding  it  to  the  reserved 
percolate;  to  the  product  add  sufficient  of  the 
Alcohol  to  produce  twenty  fluid  ounces  (Imp. 
meas.)  or  one  thousand  cubic  centimetres  of 
the  Liquid  Extract."    Br. 

This  preparation  represents  jaborandi  leaves 
thoroughly.  Of  the  liquid  preparations  of  the 
drug,  the  infusion  and  tincture  are  both  open 
to  objection,  the  former  on  account  of  the 
bulkiness  of  the  dose,  and  the  latter  because 
of  the  amount  of  alcohol  it  contains. 

Dose,  from  fifteen  minims  to  half  a  flui- 
drachm  (0.9  to  1.8  Cc). 

FLUIDEXTRACTUM  PODOPHYLLI. 
U.  S. 

FLUIDEXTRACT  OF  PODOPHYLLUM  [Extractum 
Podophylli  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tum  p6d-o-phy I'll ) 

Fluidextract  of  May  Apple  or  Mandrake  ;  Extralt 
liqulde  de  Podophylle.  Fr. ;  Fliissiges  Fussblattwurzel- 
extrakt,  Fliissiges  Podophyllumextrakt,  O. 

* "  Podophyllum,  in  No.  40  powder,  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains] ;  Alcohol,  Water,  each,  a  sufficient  quan- 
tity, to  make  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidrachms].  Mix 
eight  hundred  cubic  centimeters  [or  27  fluid- 
ounces,  24  minims]  of  Alcohol  with  two  hun- 
dred cubic  centimeters  [or  6  fluidounces,  366 
minims]  of  Water,  and,  having  moistened  the 
powder  with  three  hundred  cubic  centimeters 
[or  10  fluidounces,  69  minims]  of  the  mixture, 
pack  it  firmly  in  a  cylindrical  percolator;  then 
add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  menstruum,  using  the  same 
proportion  of  Alcohol  and  Water  as  before, 
until  the  Podophyllum  is  exhausted.  Reserve 
the  first  eight  hundred  and  fifty  cubic  centi- 
meters   [or    28    fluidounces,    356    minims]    of 
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the  percolate.  Distil  off  the  Alcohol  from  the 
remainder  by  means  of  a  water-bath,  and 
evaporate  the  residue  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  Fluidextract  measure 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,   6£   fluidrachms]."    U.  S. 

This  is  a  fluidextract  which  well  represents 
the  root,  but  is  of  very  little  use,  since  podo- 
phyllum is  much  better  administered  in  other 
forms. 

Dose,  from  five  to  fifteen  minims  (0.3  to 
0.9  Co.). 

FLUIDEXTRACTUM  PRUNI 
VIRGINIAN/C.  U.  S. 

FLUIDEXTRACT  OF  WILD  CHERRY  [Extractum 
Pruni  Virginianae  Fluidum,  Pharm.  1890] 

(flu-|d-ex-trac'tum.  pro'nl  vrr-gln-I-a'nse) 

Extralt  llqulde  d'Ecorce  de  Cerlsler  de  Vlrglnle, 
Fr. ;    Fliissiges    Wildkirschenrindenextrakt,    O. 

•  "  Wild  Cherry,  in  No.  30  powder,  one  thou- 
sand grammes  for  35  ounces  av.,  120  grains]  ; 
Glycerin,  two  hundred  cubic  centimeters  [or 
6  fluidounces,  .'5(i(J  minims]  ;  Alcohol,  Water, 
each,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeterM  [or  '.Y.i  fluidounces,  6J 
fluidrachms].  Mix  the  Glycerin  with  two 
hundred  cubic  centimeters  [or  6  fluidoun?es,  36G 
minims]  of  Alcohol  and  six  hundred  cubic 
centimeters  [or  20  fluidounces,  L38  minims]  of 
Water,  and.  having  moistened  the  powder  with 
three  hundred  cubic  centimeters  [or  10  fluid- 
ounces,  09  minims]  of  the  mixture,  pack  it 
firmly  in  a  c}'lindrical  glass  percolator;  then 
add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  tin- 
percolator,  macerate  for  forty-eight  hours; 
then  allow  the  percolation  to  proceed,  grad- 
ually adding,  first,  the  remainder  of  the  men- 
struum, and  afterwards  a  mixture  of  Alco- 
hol and  Water,  made  in  the  proportion  of 
two  hundred  cuJ)ic  centimeters  [or  6  fluid- 
ounces,  366  minims]  of  Alcohol  to  eight  hun- 
dred cubic  centimeters  [or  27  fluidounces,  24 
minims]  of  Water,  and  allow  the  percolation 
to  proceed  very  slowly,  until  the  Fluidextract 
measures  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6 J  fluidrachms]."  U.  S. 

This  preparation  has  been  practically  more 
troublesome  than  any  of  the  other  fluidex- 
tracts.  We  had  first  Procter's  original  pro- 
cess, then  his  modified  one,  in  which  almonds 
were  used  to  supply  emulsin  to  assist  in  the 
development  of  hydrocyanic  acid.  (See  U. 
S.  D.,  15th  edition,  p.  637.)  This  was  aban- 
doned as  too  cumbersome  in  1870,  and  we  had 
the  glycerin  experiment-  The  fluidextract  of 
1870  deposited  heavily  soon  after  being  made. 
The  present  formula  is  the  result  of  much  care- 
ful work  on  the  part  of  the  Committee,  and  it  is 


believed  to  be  an  improvement  over  all  its  pred- 
ecessors.1 J.  M.  Good  (Proc.  A.  Ph.  A., 
1897,  220)  prefers  repercolation,  with  a  men- 
struum composed  of  one  volume  each  of  glyc- 
erin and  alcohol  and  three  volumes  of  water; 
each  portion  of  drug  is  moistened  with  a  mix- 
ture of  one  part  of  glycerin  and  two  parts 
of  water.  It  is  of  a  very  dark  wine  color, 
of  a  rough  astringent  taste,  with  a  decided 
odor  and  taste  of  hydrocyanic  acid. 

Dose,  from  thirty  minims  to  a  fluidrachm 
(1.8  to  3.75  Cc). 

FLUIDEXTRACTUM  QUASSI^E.  U.  S. 

FLUIDEXTRACT  OF  QUASSIA  [Extractum 
Quassias  Fluidum,  Pharm.  1890] 

( nu-Jd-ex-trac'tum   quas'sl-se) 

Extralt  llqulde  de  Quassie,  Fr.;  Fltlsslges  Quassia- 
extrakt,  O. 

•  "  Quassia,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Alco- 
hol, Water,  each,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6 J  fluidrachms].  Mix  three  hundred 
cubic  centimeters  [or  10  fluidounces,  69  min- 
ims] of  Alcohol  with  six  hundred  cubic  centi- 
vnttrs  [or  20  fluidounces,  138  minims]  of 
Water,  and.  having  moistened  the  powder  with 
four  hundred  cubic  centimeters  [or  13  fluid- 
ounces,  252  minims]  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator;  then  add 
enough  menstruum  to  saturate  the  powder  and 
Leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before, 
until  the  Quassia  is  exhausted.  Reserve  the  first 
nine  hundred  cubic  centimeters  [or  30  fluid- 
ounces,  208  minims]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract;  dis- 
solve this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  Fluidextract 
measure  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6J  fluidrachms]."    U.  S. 

This  fluidextract  is  an  active  preparation. 
The  British  "  Liquor  Quassias  Concentratus  "  is 

1  Fluidextract  of  Wild  Cherry  (Improved). — This 
process  is  advocated  by  Cyrus  M.  Boger,  who  states 
that  all  of  the  hydrocyanic  acid  Is  developed,  tannin 
Is  excluded  as  much  as  possible,  and  consequently 
precipitation  is  reduced  to  the  lowest  point.  "  Take 
of  (Jround  Wild  Cherry  Bark,  ten  troyounces ;  Water 
and  Alcohol,  each,  ten  fluidounces;  Glycerin,  four 
fluidrachms.  Moisten  the  bark  with  ten  fluidounces 
of  water  and  put  loosely  in  the  percolator,  close 
tightly,  and  allow  it  to  macerate  sixty  hours ;  then 
pack  very  firmly,  mix  the  ten  fluidounces  of  alcohol 
and  four  of  glycerin  and  pour  it  upon  the  bark ; 
now  cork  up  the  percolator  tightly  and  macerate 
twenty-four  hours  longer ;  at  the  expiration  of  this 
time  remove  the  cork,  and  about  twelve  fluidounces 
of  percolate  will  come  through  :  water  should  now 
be  poured  on  to  force  the  other  four  fluidounces 
out,  when  the  percolation  should  be  stopped  and  the 
product  will  be  finished."  (A.  /.  P.,  1887,  pp.  231, 
232.) 
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made  with  alcohol  (20  per  cent.)  as  a  men- 
struum and  has  one-tenth  the  strength  of  the 
U.  S.  fluidextract. 

Dose,  from  five  to  ten  minims  (0.3  to  0.6 
Cc). 

FLUIDEXTRACTUM  QUERCUS.  U.  S. 

FLUIDEXTRACT  OF  QUERCUS 

( flu-id-ex-trac'tum  quer'cus ) 

Fluidextract  of  White  Oak  Bark ;  Extrait  liquide 
d'Ecorce  de  Ch6ne,  Fr. ;  Fliissiges  Eichenrinden- 
extrakt,   O. 

*  "  Quercus,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Glyc- 
erin, one  hundred  cubic  centimeters  [or  3 
fluidounces,  183  minims] ;  Diluted  Alcohol,  a 
sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms]. 
Mix  the  Glycerin  with  nine  hundred  cubic  centi- 
meters [or  30  fluidounces,  208  minims]  of 
Diluted  Alcohol,  and,  having  moistened  the 
powder  with  four  hundred  cubic  centimeters 
[or  13  fluidounces,  252  minims]  of  the  mix- 
ture, pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to 
proceed  slowly,  gradually  adding,  first,  the  re- 
mainder of  the  menstruum,  and  afterwards 
Diluted  Alcohol,  until  the  Quercus  is  ex- 
hausted. Reserve  the  first  seven  hundred 
cubic  centimeters  [or  23  fluidounces,  321  min- 
ims] of  the  percolate,  and  evaporate  the  re- 
mainder to  a  soft  extract ;  dissolve  this  in 
the  reserved  portion,  and  add  enough  Diluted 
Alcohol  to  make  the  Fluidextract  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6 J  fluidrachms]."    U.  S. 

This  fluidextract  was  admitted  to  the  U.  S. 
P.  (8th  Rev.)  for  the  first  time.  It  represents 
the  virtues  of  oak  bark. 

Dose,  fifteen  minims  to  one  fluidrachm  (0.9  to 
3.75   Cc). 

FLUIDEXTRACTUM  QUILLAJ/E.  U.  S. 

FLUIDEXTRACT  OF  QUILLAJA 

(flu-jd-ex-trac'tum  qull-la'jae) 

Fluidextract  of  Soap  Bark ;  Extrait  liquide  d' 
Ecorce  de  Quillaya,  Fr. :  Fliissiges  Seifennndenex- 
trakt,  G. 

*  "  Quillaja,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ; 
Diluted  Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Moisten  the  powder 
with  four  hundred  cubic  centimeters  [or  13 
fluidounces,  252  minims]  of  Diluted  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  Diluted  Alcohol  to  saturate 
the    powder    and    leave    a    stratum    above    it. 


When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percola- 
tion to  proceed  slowly,  gradually  adding  Di- 
luted Alcohol,  until  the  Quillaja  is  exhausted. 
Reserve  the  first  eight  hundred  cubic  centi- 
meters [or  27  fluidounces,  24  minims]  of  the 
percolate,  and  evaporate  the  remainder  to  a 
soft  extract;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  Diluted  Alcohol  to 
make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6J  flui- 
drachms]."   U.  S. 

This  fluidextract  was  admitted  to  the  U.  S. 
P.  (8th  Rev.)  for  the  first  time.  It  represents 
the  soluble  principles  from  quillaja. 

Dose,  three  to  ten  minims  (0.2  Cc.  to  0.6  Cc). 

FLUIDEXTRACTUM  RHAMNI 
PURSHIAN/C.  U.  S.  (Br.) 

FLUIDEXTRACT  OF  CASCARA  SAGRADA 
[Extractum  Rhamni  Pursbianae  Fluidum,  Pharm.  1890] 

( flu-jd-ex-trac'tum  rliaiu'nl  pur-shl-a'nae ) 

Extractum  Cascarae  Sagrada:  Liquidum,  Br.; 
Liquid  Extract  of  Cascara  Sagrada :  Extrait  liquide 
de  Cascara  Sagrada.  Fr. ;  Fliissiges  Cascara-Sagrada- 
extrakt,  O. 

*  "  Cascara  Sagrada,  in  No.  40  powder,  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains]  ;  Alcohol,  Water,  each,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]. 
Mix  four  hundred  cubic  centimeters  [or  13 
fluidounces,  252  minims]  of  Alcohol  with  six 
hundred  cubic  centimeters  [or  20  fluidounces, 
138  minims]  of  Water,  and,  having  moistened 
the  powder  with  four  hundred  cubic  centi- 
meters [or  13  fluidounces,  252  minims]  of  the 
mixture,  pack  it  firmly  in  a  cylindrical  per- 
colator; then  add  enough  menstruum  to  satu- 
rate the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  per- 
colator, close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding  men- 
struum, until  the  Cascara  Sagrada  is  exhausted. 
Reserve  the  first  eight  hundred  cubic  centi- 
meters [or  27  fluidounces,  24  minims]  of  the 
percolate,  and  evaporate  the  remainder  to  a 
soft  extract ;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  menstruum  to  make  the 
Fluidextract  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]." 
U.  S. 

"  Cascara  Sagrada,  in  No.  20  powder,  20 
ounces  (Imperial)  or  1000  grammes;  Alcohol 
(90  per  cent.),  4  fl.  ounces  (Imp.  meas.)  or  200 
cubic  centimetres;  Distilled  Water,  a  sufficient 
quantity.  Moisten  the  Cascara  Sagrada  with 
fifteen  fluid  ounces  (Imp.  meas.)  or  seven  hun- 
dred and  fifty  cubic  centimetres  of  the  Distilled 
Water,  and  set  the  mixture  aside  for  six  hours ; 
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then  place  it  loosely  in  a  percolator  and  per- 
colate with  more  of  the  Distilled  Water  until  the 
powder  is  exhausted;  evaporate  the  percolate 
to  twelve  fluid  ounces  (Imp.  meas.)  or  six  huu- 
dred  cubic  centimetres;  add  the  Alcohol,  pre- 
viously mixed  with  four  fluid  ounces  (Imp. 
meas.)  or  two  hundred  cubic  centimetres  of 
Distilled  Water  or  with  sufficient  to  make  up 
the  volume  of  the  mixed  liquids  to  twenty 
fluid  ounces  (Imp.  meas.)  or  one  thousand 
cubic  centimetres  of  the  Liquid  Extract."  Br. 
This  process  has  been  improved  by  the  adop- 
tion of  percolation  in  the  Br.  Ph.  1898  in  place 
of  evaporating  decoctions,  and  preserving  the 
residue  with  alcohol. 

This  fluidextract  is  a  good  preparation,  but 
the  aromatic  fluidextract  is  more  largely  used. 

Dose,  fifteen  minims  to  one  fluidrachm  (0.9 
to  3.75  Cc). 

Off.  Prep. — Syrupus  Cascarae  Aromaticus,  Br. 

FLUIDEXTRACTUM  RHAMNI    PUR- 
SHIAN/E  AROMATICUM.    U.  S. 

AROMATIC  FLUIDEXTRACT  OF  CASCARA  SAORADA 

( fl6-}d-ex-trac'tfim   rhfim'nl   pur-shl-a'nae 
ar-o-niat'j-cum) 

Tasteless  Fluidextract  of  Cascara  Sagrada ;  Ex- 
tralt  llqulde  Aromatlque  de  Cascara  Sagrada,  Fr. ; 
Bltterloses  flUsslges  Cascara-Sagradaextrakt,  O. 

• "  Cascara  Sagrada,  in  No.  40  powder, 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains] ;  Glycyrrhiza,  in  No.  30  powder,  one 
hundred  grammes  [or  3  ounces  av.,  231 
grains]  ;  Magnesium  Oxide,  one  hundred  and 
twenty-five  grammes  [or  4  ounces  av.,  179 
grains]  ;  Glycerin,  two  hundred  and  fifty  cubic 
centimeters  [or  8  fluidounces,  218  minims] ; 
Compound  Spirit  of  Orange,  ten  cubic  centi- 
meters [or  162  minims]  ;  Alcohol,  Diluted 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  *  Mix  the  Cas- 
cara Sagrada,  Glycyrrhiza,  and  Magnesium 
Oxide  thoroughly,  and,  having  added  two  thou- 
sand cubic  centimeters  [or  67  fluidounces,  301 
minims]  of  Water,  allow  the  mixture  to  mac- 
erate for  twelve  hours,  and  then  dry  it  at  a 
gentle  heat.  Mix  the  Glycerin  with  five  hun- 
dred cubic  centimeters  [or  16  fluidounces,  435 
minims]  of  Alcohol  and  two  hundred  and  fifty 
cubic  centimeters  [or  8  fluidounces,  218  min- 
ims] of  Water,  and,  having  moistened  the 
powder  with  four  hundred  cubic  centimeters 
[or  13  fluidounces,  252  minims]  of  the  mix- 
ture, pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to 
proceed  slowly,  gradually  adding,  first,  the  re- 


mainder of  the  menstruum,  and  afterwards 
Diluted  Alcohol,  until  the  powder  is  exhausted. 
Reserve  the  first  eight  hundred  cubic  centi- 
meters [or  27  fluidounces,  24  minims]  of  the 
percolate,  and  evaporate  the  remainder  to  a 
soft  extract;  dissolve  this  in  the  reserved  por- 
tion, add  the  Compound  Spirit  of  Orange  and 
enough  Diluted  Alcohol  to  make  the  Fluid- 
extract  measure  one  thousand  cubic  centimeters  l 
[or   33    fluidounces,    6£    fluidrachms]."     U.   S. 

This  aromatic  fluidextract  was  introduced 
into  the  U.  S.  P.  (8th  Rev.)  for  the  first  time. 
It  is  given  as  a  laxative,  the  object  of  the  addi- 
tion of  magnesium  oxide  is  to  destroy  the 
bitter  taste  of  the  cascara  sagrada.  Lime  is 
sometimes  used  instead  of  magnesia  but  it  has 
been  shown  that  lime  acts  injuriously  upon  the 
laxative  principles  of  cascara  sagrada.  The 
fluidextract  is  very  largely  used. 

Dose,  fifteen  minims  to  one  fluidrachm  (0.9 
to  3.75  Cc). 

FLUIDEXTRACTUM  RHEI.  U.  S. 

FLUIDEXTRACT  OF  RHUBARB  [Extractum 
Rhei  Fluidum,  Pharm.  1890] 

(fla-jd-ex-trac'tiim  rhe'I) 

Extralt  llqulde  de  Rhubarbe,  Fr. ;  FlUsslges  Rha- 
barberextrakt,  (J. 

•  "  Rhubarb,  in  No.  30  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains]  ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6 J  fluidrachms].  Mix  eight  hun- 
dred cubic  centimeters  [or  27  fluidounces,  24 
minims]  of  Alcohol  with  two  hundred  cubic  cen- 
timeters [or  6  fluidounces,  366  minims]  of  Wa- 
ter, and,  having  moistened  the  powder  with  four 
hundred  cubic  centimeters  [or  13  fluidounces, 252 
minims]  of  the  mixture,  pack  it  firmly  in  a 
conical  percolator;  then  add  enough  menstruum 
to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually 
adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Rhu- 
barb is  exhausted.  Reserve  the  first  seven 
hundred  and  fifty  cubic  centimeters  [or  25 
fluidounces,  173  minims]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not 

1  Aromatic  Fluidextract  of  Cascara  Sagrada  (bit- 
terless). — L.  C.  Urban  prefers  lime  to  magnesia,  as 
suggested  by  H.  B.  Gilpin,  for  making  a  palatable 
preparation  of  cascara.  His  process  is  as  follows : 
1000  Gm.  ground  cascara  sagrada,  150  Gm.  ground 
licorice  root,  and  100  Gm.  freshly  slaked  lime 
are  kneaded  with  1000  Cc.  of  water,  allowed  to 
stand  twelve  hours,  and  then  dried  at  50°  C.  The 
dried  drugs  are  moistened  with  400  Cc.  of  a  men- 
struum made  by  mixing  500  Cc.  alcohol  and  250 
Cc.  glycerin  with  250  Cc.  water,  and  percolated  with 
sufficient  of  the  menstruum,  followed  by  water,  to 
exhaust  the  drug.  The  first  850  Cc.  are  reserved, 
then  mixed  with  the  balance  of  the  percolate,  evapo- 
rated to  a  soft  extract,  and  12  Cc.  of  compound 
spirit  of  orange  added.   (Ph.  Rev.,  1896,  270.) 
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exceeding  70°  C.  (158°  F.),  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  Fluidextract 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6i  fluidrachms] ."    U.  S. 

Although  the  process  for  the  fluidextract  of 
rhubarb  of  U.  S.  P.  1870  was  an  improvement 
on  its  predecessors,  on  the  addition  of  water 
the  fluidextract  precipitated  heavily,  so  that 
syrups  or  mixtures  made  with  it  were  very 
unsightly.  As  the  chief  use  of  the  fluidextract 
is  in  making  such  preparations,  this  was  very 
unfortunate,  and  constituted  sufficient  grounds 
for  the  abandonment  of  this  formula  in 
favor  of  one  which  will  exhaust  the  root  of  its 
purgative  properties  and  yet  yield  a  prepara- 
tion that  will  remain  clear  when  water  is  added 
to  it.  Geo.  Bille  claims  that  all  that  is  neces- 
sary is  to  exhaust  the  sixteen  troyounces  of 
rhubarb  with  cold  water,  evaporate,  by  means 
of  a  water-bath,  to  twelve  fluidounces,  and 
add  four  fluidounces  of  glycerin.  The  present 
process  affords  a  fluidextract  which  thoroughly 
represents  the  root,  but  it  has  in  a  degree  the 
same  objection  that  the  former  preparation 
had,  immiscibility  with  syrups  and  water,  with 
loss  of  transparency.  An  alkali  or  an  alka- 
line carbonate  dissolves  this  precipitate,  but 
the  use  of  the  fluidextract  is  limited.  The 
British  "  Liquor  Rhei  Concentratus "  is  made 
with  alcohol  (20  per  cent.)  as  a  menstruum  and 
is  one-half  the  strength  of  the  U.  S.  fluidextract 
of  rhubarb. 

Dose,  for  an  adult,  as  a  purgative,  twenty  to 
thirty  minims  (1.3  to  1.8  Cc.) ;  as  a  laxative, 
from  five  to  ten  minims  (0.3  to  0.6  Cc). 

Off.  Prep. — Extractum  Rhei,  U.  8.;  Mistura 
Rhei  et  Sodae,  U.  8.;  Syrupus  Rhei,  U.  8. 

FLUIDEXTRACTUM  RHOIS  GLABR/E. 
U.  S. 

FLUIDEXTRACT  OF  RHUS  GLABRA  [Extractum 
Rbois  Glabra;  Fluidum,  Pharm.  1890] 

( flu-jd-ex-trac'tum  rho'Is  glaTarse) 

Fluidextract  of  Sumach  Berries ;  Extrait  liquide 
de  fruit  de  Sumac,  Fr.;  Fltissiges  Sumachbeeren- 
extrakt,   O. 

*  "  Rhus  Glabra,  in  No.  40  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Glycerin,  one  hundred  cubic  centimeters  [or  3 
fluidounces,  183  minims]  ;  Diluted  Alcohol,  a 
sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms]. 
Mix  the  Glycerin  with  nine  hundred  cubic 
centimeters  [or  30  fluidounces,  208  minims]  of 
Diluted  Alcohol,  and,  having  moistened  the 
powder  with  three  hundred  and  fifty  cubic 
centimeters  [or  11  fluidounces,  401  minims] 
of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator;  then  add  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely    covered    the    percolator,   macerate    for 


forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding,  first,  the 
remainder  of  the  menstruum,  and  afterwards 
Diluted  Alcohol,  until  the  Rhus  Glabra  is  ex- 
hausted. Reserve  the  first  eight  hundred  cubic 
centimeters  [or  27  fluidounces,  24  minims]  of 
the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Diluted  Alcohol  to 
make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6J  flui- 
drachms]."   U.  S. 

A  formula  for  this  preparation  was  pro- 
posed by  J.  P.  Remington  (A.  J.  P.,  1874,  p. 
7)  which  differs  from  that  at  present  official 
merely  in  containing  a  somewhat  larger  pro- 
portion of  glycerin  in  the  menstruum.  Ex- 
perience has  shown  that  this  is  a  valuable  prep- 
aration of  sumach  berries,  and  is  a  useful 
addition  to  mouth  and  throat  washes,  gargles, 
etc. 

Dose,  ten  to  twenty  minims  (0.6  to  1.3  Cc.). 

FLUIDEXTRACTUM  ROS/E.  U.  S. 

FLUIDEXTRACT  OF  ROSE  [Extractum 
Rosae  Fluidum,  Pharm.  1890] 

(flu-id-ex-tr&c'tiim  ro'?ae) 

Fluidextract  of  Red  Rose ;  Extrait  liquide  de  Rose 
rouge,  Fr.;  Fllissiges  Essigrosenblumenblatterex- 
trakt,  G. 

*  "  Red  Rose,  in  No.  20  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains]  ; 
Glycerin,  one  hundred  cubic  centimeters  [or  3 
fluidounces,  183  minims] ;  Diluted  Alcohol,  a 
sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms]. 
Mix  the  Glycerin  with  nine  hundred  cubic 
centimeters  [or  30  fluidounces,  208  minims]  of 
Diluted  Alcohol,  and,  having  moistened  the 
powder  with  four  hundred  cubic  centimeters 
[or  13  fluidounces,  252  minims]  of  the  mix- 
ture, pack  it  firmly  in  a  cylindrical  glass  per- 
colator; then  add  enough  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding,  first,  the 
remainder  of  the  menstruum,  and  afterwards 
Diluted  Alcohol,  until  the  Red  Rose  is  ex- 
hausted. Reserve  the  first  seven  hundred 
and  fifty  cubic  centimeters  [or  25  fluidounces, 
173  minims]  of  the  percolate,  and  evaporate 
the  remainder,  in  a  porcelain  dish,  at  a  tem- 
perature not  exceeding  50°  C.  (122°  F.),  to 
a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Diluted  Alcohol  to 
make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6$  flui- 
drachms]."   U.  S. 

This  fluidextract  is  a  useful  adjuvant  and 
an  elegant  astringent.  It  is  of  a  deep  red 
color,  with  the  agreeable  flavor  of  rose.     Wm. 
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C.  Alpers  prefers  repercolation  for  this  fluid- 
extract,  stating  that  even  a  moderate  heat  im- 
parts an  unpleasant  odor  to  the  finished  pro- 
duct.   (Proc.  A.  Ph.  A.,  1897,  425.) 

Dose,  from  one  to  two  fluidrachms  (3.75  to 
7.5  Cc). 

Off.  Prep. — Mel  Rosae,  U.  S.;  Syrupus  Rosae, 
U.  8. 

FLUIDEXTRACTUM  RUBI.  U.  S. 

FLUIDEXTRACT  OF  RUBUS  [Extractum 
Rubi  Fluidum,  Pharm.  1890] 

(no-id-ex-trac'tum  ru'bl) 

Fluideitract  of  Blackberry  Bark ;  Extralt  liquide 
d'Eoorce  de  Ronce,  Fr. ;  Ffusslges  Brombeerrlnden- 
extrakt,     G. 

*  "  Rubus,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ; 
Diluted  Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Moisten  the  powder 
with  three  hundred  and  fifty  cubic  centime  i crs 
[or  11  fluidounces,  401  minims]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical 
percolator;  then  add  enough  Diluted  Alcohol 
to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  t lie  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually 
adding  Diluted  Alcohol,  until  the  Etubua  is 
exhausted.  Reserve  the  first  eight  hundred 
cubic  centimeters  [or  27  fluidounces,  24  min- 
ims] of  the  percolate.  Distil  off  the  Alcohol 
from  the  remainder  by  means  of  a  water-hath, 
and  evaporate  the  residue  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add 
enough  Diluted  Alcohol  to  make  the  Fluid- 
extract  measure  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidrachms]."    U.  S. 

This  fluidextract  does  not  differ  essentially 
from  that  formerly  official.  It  is  a  very  dark 
reddish-brown,  translucent  fluid,  having  the 
properties  of  the  root  in  a  marked  degree. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

Off.  Prep. — Syrupus  Rubi,  U.  8. 

FLUIDEXTRACTUM  SABIN/E.  U.  S. 

FLUIDEXTRACT  OF  SAVIN  [Extractum 
Sabince  Fluidum,  Pharm.  1890] 

( fla-id-ex-trac'tum    sa-bi'nae) 

Extrait  Ilquide  do  Sabine,  Fr.;  Fliissiges  Sade- 
baumspitzenextrakt,  O. 

* "  Savin,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Alco- 
hol, a  sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms]. Moisten  the  powder  with  two  hun- 
dred and  fifty  cubic   centimeters    [or  8  fluid- 


ounces,  218  minims]  of  Alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator;  then  add 
enough  Alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Alcohol,  until  the  Savin  is 
exhausted.  Reserve  the  first  nine  hundred 
cubic  centimeters  [or  30  fluidounces,  20S  min- 
ims] of  the  percolate,  and  evaporate  the  re- 
mainder, at  a  temperature  not  exceeding  50° 
C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in 
the  reserved  portion,  and  add  enough  Alcohol 
to  make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms]."   U.  S. 

This  is  identical  with  the  fluidextract  for- 
merly official.  It  is  a  dark  greenish-black 
fiuid,  not  mixing  well  with  aqueous  liquids 
without  the  use  of  an  emulsifying  agent.  It 
is  rarely  given  internally. 

Dose,  from  three  to  eight  minims  (0.2  to 
0.5  Cc). 

FLUIDEXTRACTUM  SANGUINAR1/C. 

U.  S. 

FLUIDEXTRACT  OF  SANOUINARIA 

( flu-jd-ex-truc'tOm  san-guj-na'ii-oe ) 

Fluid  Extract  of  Illoodroot ;  Extrait  liquide  de 
Sanguinalre,    Ft:;    Fliissiges    Rlutwurzelextrakt,    G. 

*  "  Sanguinaria,  in  No.  30  powder,  one  thou- 
sand grammes  [or  .T>  ounces  av.,  120  grains]; 
Acetic  Acid,  Water,  each,  a  sufficient  quantity, 
to  make  one  thousand  cubic  centimeters  [or 
33  fluidounces,  (!A  fluidrachms].  Mix  two  hun- 
dred and  seventy-five  cubic  centimeters  [or  9 
fluidounces,  14.'i  minims]  of  Acetic  Acid  with 
sevem  hsmdred  and  twenty-five  cubic  centi- 
meters [or  24  fluidounces,  247  minims]  of 
Water,  and,  having  moistened  the  powder  with 
three  hundred  cubic  centimeters  [or  10  fluid- 
ounces,  69  minims]  of  the  mixture,  allow  it  to 
macerate,  in  a  well-covered  vessel,  during  forty- 
eight  hours.  Then  pack  it  firmly  in  a  cylin- 
drical glass  percolator,  gradually  pour  men- 
struum upon  it,  using  the  same  proportions 
of  Acetic  Acid  and  Water  as  before,  and  allow 
the  percolation  to  proceed  slowly,  until  the 
Sanguinaria  is  exhausted.  Reserve  the  first 
eight  hundred  and  fifty  cubic  centimeters  [or 
28  fluidounces,  356  minims]  of  the  percolate, 
and  evaporate  the  remainder  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  Fluidextract 
measure  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6i  fluidrachms]."    U.  8. 

The  liquid  preparations  of  sanguinaria  all 
have  an  unfortunate  tendency  to  precipitate, 
and  this  fluidextract  will  not  prove  an  excep- 
tion, although  the  acetic  acid  used  as  a  men- 
struum will  have  a  tendency  to  prevent  pre- 
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cipitation.  It  is  of  a  very  deep  red  color.  The 
process  for  the  U.  S.  P.  1890  fluidextract  is 
appended.1 

Dose,  from  one  to  five  minims  (0.06  to  0.3 
Cc). 

FLUIDEXTRACTUM  SARSAPARILL/E. 

U.  S.  (Br.) 

FLUIDEXTRACT  OF  SARSAPARILLA  [Extractum 

Sarsaparilla:  Fluidum,  Pbarm.  1890] 

( flu-id-ex-trac'tum  sar-sa-pa-ril'lae ) 

Extractum  Sarsse  Liquldum,  Br.;  Liquid  Ex- 
tract of  Sarsaparilla ;  Liquor  Sarsse ;  Extrait  liquide 
de  Salsepareille,  Fr.;  Fliissiges  Sarsaparillaextrakt, 
G. 

*  "  Sarsaparilla,  in  No.  30  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains]  ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms] .  Mix  three  hun- 
dred cubic  centimeters  [or  10  fluidounces,  69 
minims]  of  Alcohol  with  six  hundred  cubic 
centimeters  [or  20  fluidounces,  138  minims] 
of  Water,  and,  having  moistened  the  powder 
with  four  hundred  cubic  centimeters  [or  13 
fluidounces,  252  minims]  of  the  mixture,  pack 
it  firmly  in  a  cylindrical  percolator;  then  add 
enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before, 
until  the  Sarsaparilla  is  exhausted.  Reserve 
the  first  eight  hundred  cubic  centimeters  [or 
27  fluidounces,  24  minims]  of  the  percolate, 
and  evaporate  the  remainder  to  a  soft  ex- 
tract; dissolve  this  in  the  reserved  portion, 
and  add  enough  menstruum  to  make  the  Fluid- 
extract  measure  one  thousand  cubic  centimeters 
[or   33   fluidounces,   6£   fluidrachms]."     U.   S. 

"  Sarsaparilla,  in  No.  40  powder,  20  ounces 
(Imperial)  or  1000  grammes;  Alcohol  (20 
per  cent.),  a  sufficient  quantity;  Glycerin,  2 
fl.  ounces  (Imp.  meas.)  or  100  cubic  centi- 
metres.    Divide    the     Sarsaparilla    into    three 

1  "  Sanguinaria,  in  No.  60  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Acetic  Acid, 
fifty  cubic  centimeters  [or  1  fluidounee,  331  minims]  ; 
Alcohol,  Water,  each,  a  sufficient  Quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluidounces, 
6J  fluidrachms].     Mix  Alcohol  and  Water  in  the  pro- 

?ortion  of  seven  hundred  and  fifty  cubic  centimeters 
or  25  fluidounces,  173  minims]  of  Alcohol  and  two 
hundred  and  fifty  cubic  centimeters  [or  8  fluidounces, 
218  minims]  of  Water.  Moisten  the  powder  with 
three  hundred  cubic  centimeters  [or  10  fluidounces, 
69  minims]  of  the  mixture,  to  which  the  Acetic  Acid 
had  previously  been  added,  and  let  it  macerate,  in  a 
well-covered  vessel,  in  a  warm  place,  during  forty- 
eight  hours.  Then  pack  it  firmly  in  a  cylindrical 
percolator,  and  gradually  pour  menstruum  upon  it, 
until  the  Sanguinaria  is  exhausted.  Reserve  the  first 
eight  hundred  and  fifty  cubic  centimeters  Tor  28  fluid- 
ounces,  356  minims]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract :  dissolve  this  in  the 
reserved  portion,  and  add  enough  Alcohol  to  make 
the  Fluid  Extract  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6J  fluidrachms]."  U.  8. 1890. 


portions.  Moisten  one  portion  with  four  fluid 
ounces  (Imp.  meas.)  or  two  hundred  cubic 
centimetres  of  the  Alcohol;  pack  in  a  per- 
colator; set  aside  for  twenty-four  hours;  per- 
colate with  the  Alcohol  until  a  quantity  of  four 
fluid  ounces  (Imp.  meas.)  or  two  hundred 
cubic  centimetres  is  obtained.  Moisten  the 
second  portion  of  the  drug  with  this  liquid; 
pack  in  a  percolator;  set  aside  for  twenty-four 
hours;  percolate  with  a  menstruum  obtained 
by  further  percolation  of  the  first  portion; 
continue  until  a  quantity  of  four  fluid  ounces 
(Imp  meas.)  or  two  hundred  cubic  centimetres 
is  obtained.  Moisten  the  third  portion  of  the 
drug  with  this  liquid;  pack  in  a  percolator; 
set  aside  for  twenty-four  hours;  percolate  with 
a  menstruum  obtained  by  successive  percola- 
tion through  the  first  and  second  portions  as 
directed  above;  collect  eighteen  fluid  ounces 
(Imp.  meas.)  or  nine  hundred  cubic  centi- 
metres from  the  third  percolator;  add  the 
Glycerin.  The  product  should  measure  one 
pint  (Imp.  meas.)  or  one  thousand  cubic  centi- 
metres."   Br. 

The  British  Pharm.  (1898)  has  greatly  im- 
proved the  process  for  this  preparation,  having 
abandoned  maceration  for  repercolation ;  glyc- 
erin is  used  as  a  preservative,  being  added  to 
the  reserved  portion ;  the  reason  for  not  using 
the  glycerin  in  the  first  percolate  to  aid  in  the 
extraction  is  not  apparent.  The  introduction 
of  a  simple  fluidextract  of  sarsaparilla  into 
our  Pharmacopoeias  was  judicious,  as  it  enables 
the  physician  to  associate  this  medicine  with 
others  at  his  pleasure,  and  in  such  proportions 
as  he  may  deem  expedient.  He  may  rely  upon 
the  efficiency  of  the  preparation,  if  made  with 
sufficient  care  and  skill  and  from  good  parcels 
of  the  root.  The  U.  S.  fluidextract  is  a  some- 
what dense,  scarcely  translucent  liquid,  of  a 
very  dark  reddish-brown  color,  and  of  a 
sweetish   and  a  slightly  acrid  taste. 

Dose,  of  U.  S.  fluidextract,  from  thirty  to 
sixty  minims  (1.8  to  3.75  Cc.) ;  as  given  in  the 
British  Pharmacopoeia,  from  two  to  four  flui- 
drachms (7.5  to  15  Cc). 

Off.  Prep. — Syrupus  Sarsaparillse  Compo6itus, 
V.  8. 

FLUIDEXTRACTUM  SARSAPARILLvE 
COMPOSITUM.  U.  S. 

COMPOUND  FLUIDEXTRACT  OF  SARSAPARILLA 
[Extractum  Sarsaparilla;  Fluidum  Compositum, 
Pharm.  1890] 

(flu-jd-ex-trac'tum  sar-sa-pa-ril'lae  com-pSs'j-tum) 

Extrait  liquide  de  Salsepareille  compose,  Fr.; 
Zusammengesetztes    fliissiges    Sarsaparillaextrakt,    (?. 

* "  Sarsaparilla,  in  No.  30  powder,  seven 
hundred  and  fifty  grammes  [or  26  ounces  av., 
199  grains] ;  Glyeyrrhiza,  in  No.  30  powder, 
one  hundred  and  twenty  grammes  [or  4  ounces 
av.,  102  grains]  ;  Sassafras,  in  No.  30  pow- 
der, one  hundred  grammes  [or  3  ounces  av., 
231    grains] ;    Mezereum,   in   No.    30    powder, 
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thirty  grammes  [or  1  ounce  av\,  25  grains] ; 
Glycerin,  one  hundred  cubic  centimeters  [or 
3  fluidounces,  183  minims] ;  Diluted  Alcohol, 
a  sufficient  quantity,  to  make  about  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms].  Mix  the  Glycerin  with  nine  hun- 
dred cubic  centimeters  [or  30  fluidounces,  20S 
minims]  of  Diluted  Alcohol,  and,  having  mois- 
tened the  mixed  powders  with  four  hundred 
cubic  centimeters  [or  13  fluidounces,  252  min- 
ims] of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator;  then  add  enough  menstruum 
to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding,  first,  the 
remainder  of  the  menstruum,  and  then  Diluted 
Alcohol,  until  the  powder  is  exhausted.  Reserve 
the  first  eight  hundred  cubic  centimeters  [or  27 
fluidounces,  24  minims]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dis- 
solve this  in  the  reserved  portion,  and  add 
enough  Diluted  Alcohol  to  make  the  Fluidex- 
tract  measure  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6$  fluidrachms]."  U.  S. 

Everything  depends  in  the  process  upon 
having  the  several  ingredients  equably  pow- 
dered, mixing  them  well  and  duly  moistening 
them,  and  then  packing  them  properly  in  the 
percolator.  The  moistening  of  the  mixed  pow- 
ders is  more  easily  effected,  as  they  are  less  dis- 
posed to  form  lumps  than  is  the  sarsaparilla 
powder  alone.  The  preparation  is  intended 
to  represent,  in  a  concentrated  state,  the  com- 
pound decoction  of  sarsaparilla,  having  all  its 
ingredients  with  the  exception  of  the  guaiacum 
wood,  which  probably  adds  little  to  the  efficacy 
of  the  decoction.  It  was  originally  proposed 
by  Wm.  Hodgson,  Jr.  (A.  J.  P.,  ii.  285), 
and  the  official  process  differs  from  his  mainly 
in  the  omission  of  the  guaiacum  wood,  the 
resin  of  which,  separating  during  the  evapo- 
ration, somewhat  embarrassed  the  pi" 
without  adding  to  the  virtues  of  the  extract. 
The  British  "  Liquor  Sarsae  Compositus  Concen- 
tratus "  is  of  the  same  strength  as  the  fluid- 
extract  of  the  U.  S.  Pharmacopoeia,  and  is  made 
with  a  menstruum  of  distilled  water  with  225 
Cc.  of  alcohol  as  a  preservative  in  1000  Cc. 
of  finished  solution. 

Dose,  from  thirtv  minims  to  one  fluidrachm 
(1.8  to  3.75  Cc). 

FLUIDEXTRACTUM  SCILL/C.  U.  S. 
FLUIDEXTRACT  of  squill 

( flu-jd-ex-tric'tiim   scil'lse) 

Extrait  liqulde  de  Scllle,  Fr. ;  Fliissiges  Meer- 
zwiebelextrakt,  G. 

*  "  Squill,  in  No.  20  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Acetic 
Acid,    Water,    each,    a   sufficient    quantity,    to 


make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Mix  two  hun- 
dred and  seventy-five  cubic  centimeters  [or  9 
fluidounces,  143  minims]  of  Acetic  Acid  with 
seven  hundred  and  twenty-five  cubic  centi- 
meters [or  24  fluidounces,  247  minims]  of 
Water,  and,  having  added  eight  hundred  cubic 
centimeters  [or  27  fluidounces,  24  minims]  of 
the  mixture  to  the  powder,  allow  it  to  macerate, 
in  a  well-covered  glass  or  porcelain  vessel, 
during  forty-eight  hours,  then  transfer  it  to 
a  conical  glass  percolator,  and  allow  the  per- 
colation to  proceed  slowly,  adding  menstruum 
gradually,  using  the  same  proportions  of  Ace- 
tic Acid  and  Water  as  before,  until  the  Fluid- 
extract  measures  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]." 
U.  S.  The  process  of  the  U.  S.  P.  1890  is  ap- 
pended.1 

This  fluidextract  is  made  with  a  diluted  acetic 
acid  menstruum  (1  to  3).  The  only  objection  to 
the  menstruum  is  that  it  makes  a  very  thick 
fluidextract  and  the  percolation  is  slow,  but  the 
solvent  powers  of  the  acetic  acid  are  remark- 
able. J.  U.  Lloyd  recommended  diluted  acetic 
acid  for  a  menstruum,  and  that  this  fluidextract 
should  be  made  half  strength, — i.e.,  2  Cc.  repre- 
sent 1  Gm.     (See  Am.  Drug.,  1886,  p.  202.) 

Dose,  from  two  to  three  minims  (0.12  to  0.2 
Cc). 

Off.  Prep. — Syrupus  Scillae  Compositus,  U.  8. 

FLUIDEXTRACTUM  SCOPOL>E.  U.  S. 

FLUIDEXTRACT  OF  SCOPOLA 

( flu-jd-yx-trac'turn  sco-po'lae ) 

Extralt  liqulde  de  Racine  de  Scopola,  Fr. ;  Fltta- 
slges   Skopolawurzclcxtrakt,    Q. 

*  "  Scopola,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  about  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6i  fluidachms].  Mix  eight  hun- 
dred cubic  centimeters  [or  27  fluidounces,  24 
minims]  of  Alcohol  with  two  hundred  cubic 
centimeters  [or  6  fluidounces,  366  minims]  of 
Water,  and,  having  moistened  the  powder  with 

1  "  Squill,  in  No.  20  powder,  one  thousand  grummet 
[or  35  ounces  av.,  120  grains]  ;  Alcohol,  Water,  each, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms].  Mix 
eeven  hundred  and  fifty  cubic  centimeters  [or  25  fluid- 
ounces.  173  minims]  of  Alcohol  with  two  hundred 
and  fifty  cubic  centimeters  [or  8  fluidounces,  218 
minims]  of  Water,  and,  having  moistened  the  powder 
with  two  hundred  cubic  centimeters  [or  6  fluidounces. 
366  minims]  of  the  mixture,  pack  it  In  a  cylindrical 
percolator :  then  add  enough  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  men- 
struum, using  the  same  proportions  of  Alcohol  and 
Water  as  before,  until  the  Squill  is  exhausted.  Re- 
serve the  first  seven  hundred  and  fifty  cubic  centi- 
meters for  25  fluidounces.  173  minims]  of  the  perco- 
late, and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  Fluid  Extract  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces,  61 
fluidrachms]."    U.  S.  1890. 
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three  hundred  and  fifty  cubic  centimeters  [or 
11  fluidounces,  401  minims]  of  the  mixture, 
pack  it  firmly  in  a  cylindrical  percolator;  then 
add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before, 
until  the  Scopola  is  exhausted.  Reserve  the 
first  eight  hundred  cubic  centimeters  [or  27 
fluidounces,  24  minims]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not 
exceeding  50°  C.  (122°  P.),  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  mix 
thoroughly.  Assay  ten  cubic  centimeters  of  this 
liquid  as  directed  below;  from  the  result  thus 
obtained,  ascertain  by  calculation  the  amount  of 
mydriatic  alkaloids  in  the  remainder  of  the 
liquid,  and  add  to  this  enough  menstruum  to 
make  each  one  hundred  cubic  centimeters  of 
the  finished  Fluidextract  contain  0.5  Gm.  of  the 
mydriatic  alkaloids  from  Scopola."     U.  S. 

Assay.  U.  S.  (8th  Rev.)— "The  method  to 
be  employed  is  identical  with  that  given  for 
Fluidextract  of  Belladonna  Root,  using  ten 
cubic  centimeters  of  Fluidextract  of  Scopola." 
U.  S. 

This  fluidextract  was  made  official  for  the 
first  time  in  the  U.  S.  P.  (8th  Rev.).  It  may 
be  used  for  the  same  purposes  as  fluidextract  of 
belladonna  root. 

Dose,  from  one  to  three  minims  (0.06  to  0.2 
Cc). 

Off.  Prep. — Extractum  Scopolae,  U.  S. 

FLUIDEXTRACTUM  SCUTELLARI/E. 
U.  S. 

FLUIDEXTRACT  OF  SCUTELLARIA  [Extractum 
Scutellaria;  Fluldum,  Pharm.  1890] 

( flu-jd-ex-trac'tum  scu-tel-la'rl-ae ) 

Fluidextract  of  Skullcap ;  Extrait  liquide  de  Scu- 
tellaire,    Fr.;   Flussiges    Helmkrautextrakt,    O. 

*  "  Scutellaria,  in  No.  40  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Diluted  Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Moisten  the  powder 
with  three  hundred  and  fifty  cubic  centimeters 
[or  11  fluidounces,  401  minims]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical 
percolator;  then  add  enough  Diluted  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding  Diluted 
Alcohol,  until  the  Scutellaria  is  exhausted.  Re- 
serve the  first  eight  hundred  cubic  centimeters 
[or  27  fluidounces,  24  minims]  of  the  percolate, 

(36) 


and  evaporate  the  remainder  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add 
enough  Diluted  Alcohol  to  make  the  Fluidextract 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,   6£  fluidrachms]."     U.  S. 

This  fluidextract  thoroughly  represents  the 
activity  of  Scutellaria.  It  is  of  a  dark  green- 
ish-brown color. 

Dose,  from  one-half  to  one  fluidrachm  (1.8  to 
3.75  Cc). 

FLUIDEXTRACTUM  SENEQ/E.  U.  S. 

FLUIDEXTRACT  OF  SENEQA  [Extractum 
Senega  Fluidum,  Pharm.  1890] 

( flu-ld-ex-trac'tilm  sen'e-gse ) 

Extrait  liquide  de  Polygale  de  Virginle,  Extrait 
liquide  de  S6n6ca,  Fr.;  Flussiges  Senegaextrakt,  O. 

*  "  Senega,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Solu- 
tion of  Potassium  Hydroxide,  thirty  cubic  centi- 
meters [or  1  fluidounee,  7  minims],  Alcohol, 
Water,  each,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
G£  fluidrachms].  Mix  the  Solution  of  Potas- 
sium Hydroxide  with  six  hundred  cubic  centi- 
meters [or  20  fluidounces,  138  minims]  of 
Alcohol  and  three  hundred  cubic  centimeters 
[or  10  fluidounces,  69  minims]  of  Water,  and, 
having  moistened  the  powder  with  four  hundred 
and  fifty  cubic  centimeters  [or  15  fluidounces, 
104  minims]  of  the  mixture,  pack  it  firmly  in 
a  cylindrical  glass  percolator;  then  add 
enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding,  first,  the  remainder  of  the 
menstruum,  and  then  a  mixture  of  Alcohol  and 
Water,  made  in  the  proportion  of  six  hundred 
cubic  centimeters  [or  20  fluidounces,  138  min- 
ims] of  Alcohol  to  three  hundred  cubic  centime- 
ters [or  10  fluidounces,  69  minims]  of  Water, 
until  the  Senega  is  exhausted.  Reserve  the  first 
eight  hundred  and  fifty  cubic  centimeters  [or 
28  fluidounces,  356  minims]  of  the  percolate, 
and  evaporate  the  remainder,  in  a  porcelain 
dish,  to  a  soft  extract ;  dissolve  this  in  the 
reserved  portion,  and  add  enough  of  the  last- 
mentioned  mixture  of  Alcohol  and  Water  to 
make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6 J  flui- 
drachms]."   U.S. 

Formerly,  Fluidextract  of  Senega  was  very 
frequently  the  cause  of  annoyance  to  the  phar- 
macist through  gelatinization.  This  was  due 
to  the  presence  of  pectinous  bodies  in  the  root. 
The  addition  of  a  fixed  alkali  to  the  menstruum 
effectually  prevents  this,  and  in  this  respect  the 
present  preparation  is  a  great  improvement  over 
the  1890  fluidextract.  It  is  a  blackish-brown, 
moderately  thin  liquid.  For  other  processes, 
see  N.  B.,  1883,  pp.  195,  196.     The  British 
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"  Liquor  Senega?  Concentratus "  is  made  half 
the  strength  of  the  U.  S.  fluidextract  with  a 
menstruum  composed  of  2  parts  of  20  per  cent, 
alcohol  and  1  part  of  45  per  cent,  alcohol. 

Dose,  from  five  to  twenty  minims  (0.3  to  1.3 
Cc). 

Off.  Prep. — Syrupus  Scilla  Compositus,  V.  8.; 
Syrupus  Senegae,  U.  8. 

FLUIDEXTRACTUM  SENN/C.  U.  S. 

FLUIDEXTRACT  OF  SENNA  [Extractum 
Senna:  Fluidum,  Pharm.  1890] 

( flu-}d-ex-trac'tiim  sen'nse) 

Extrait  liquide  de  S6ne,  Fr. ;  Flussiges"Sennaextrakt,  O. 

*  "  Senna,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ; 
Alcohol,  Diluted  Alcohol,  each,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fl uidrachms] . 
Moisten  the  powder  with  three  hundred  and 
fifty  cubic  centimeters  [or  11  fluidounces,  401 
minims]  of  Alcohol,  pack  it  firmly  in  a  cylin- 
drical percolator,  and  percolate  it  with  Alcohol 
until  the  Senna  is  exhausted.  The  alcoholic 
percolate  thus  obtained  is  to  be  rejected.  Re- 
move the  powder  from  the  percolator,  dry  it, 
and,  having  moistened  it  with  four  hundred 
cubic  centimeters  [or  13  fluidounces,  252 
minims]  of  Diluted  Alcohol,  pack  it  firmly  in 
a  cylindrical  percolator;  then  add  enough 
Diluted  Alcohol  to  sal  urate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Diluted  Alcohol,  until  the 
Senna  is  exhausted.  Reserve  the  first  eight 
hundred  cubic  centimeters  [or  27  fluidounces, 
24  minims]  of  the  percolate,  and  evaporate 
the  remainder,  at  a  temperature  not  exceeding 
50°  C.  (122°  F.),  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  enough 
Diluted  Alcohol  to  make  the  Fluidextract  meas- 
ure one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachins]."     U.  S. 

The  official  fluidextract  of  senna  of  1870 
differed  materially  from  that  of  the  Pharma- 
copoeias of  1850  and  1860,  containing  neither 
sugar,  oil  of  fennel,  nor  Hoffmann's  anodyne. 
It  was  deemed  better  to  leave  to  the  prescriber 
the  choice  of  the  volatile  oil,  and  to  depend 
for  the  preservation  of  the  fluidextract  upon  the 
glycerin  and  what  might  remain  of  the  alcohol 
after  the  evaporation.  The  U.  S.  P.  1890 
fluidextract,  which  was  practically  identical 
with  of  the  U.  S.  P.  1880,  is  very  different 
from  that  of  1870,  which  contained  50  per  cent, 
of  glycerin.  There  was  no  glycerin  in  the  men- 
struum of  1890,  and  there  really  seems  to  be 
no  occasion  for  its  use.  The  U.  S.  P.  (8th  Rev.) 
process  provides  for  the  elimination  of  the 
griping  principles  by  the  previous  percolation 


of  the  powdered  senna  with  alcohol;  diluted 
alcohol  is  then  used  to  exhaust  the  drug  of  the 
purgative  principles.  The  fluidextract  is  a  dark, 
blackish,  thick,  and  somewhat  turbid  liquid, 
with  a  strong  flavor  of  senna.  It  is  well 
adapted  for  exhibition  with  saline  cathartics, 
such  as  Epsom  salt  or  cream  of  tartar,  which 
also  obviate  its  griping.  In  this  case  not  more 
than  one-half  of  the  full  dose  of  the  fluid- 
extract  should  be  given  at  once. 

The  British  "  Liquor  Senna?  Concentratus " 
is  more  like  a  concentrated  infusion  than  a 
fluidextract,  but  has  the  same  strength  of  the 
latter,  the  menstruum  is  distilled  water ;  tincture 
of  ginger  and  alcohol  being  added. 

Dose,  from  one-half  to  two  fluidrachms  (1.8 
to  7.5  Cc.)  for  an  adult. 

Off.  Prep. — Syrupus  Sarsaparillse  Compositus, 
U.  8.;  Syrupus  Sennse,  U.  S. 

FLUIDEXTRACTUM  SERPENTARICE. 
U.  S. 

FLUIDEXTRACT  OF  SERPENTARIA  [Extractum 

Serpentaria:  Fluidum,  Pharm.   1890] 

( fta-jd-ex-trac'tiim  stir-pen-ta'ri-ae ) 

Fluidextract  of  Virginia  Snake  Root ;  Extrait 
liquide  de  Serpentalre,  Fr. ;  Flusslges  Schlangen- 
wurzelextrakt,  O. 

*  "  Serpentaria,  in  No.  60  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Mix  eight  hun- 
dred cubic  centimeters  [or  27  fluidounces,  24 
minima]  of  Alcohol  with  two  hundred  cubic 
centimeter*  [or  6  fluidounces,  366  minims]  of 
Water,  and,  having  moistened  the  powder  with 
three  hundred  cubic  centimeters  [or  10  fluid- 
ounces,  69  minims]  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator;  then  add 
enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before, 
until  the  Serpentaria  is  exhausted.  Reserve  the 
first  nine  hundred  cubic  centimeters  [or  30 
fluidounces,  208  minims]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.),  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  Fluidextract 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms]."   U.  S. 

This,  though  simply  a  concentrated  tincture, 
is  a  good  preparation,  containing  the  virtues  of 
the  root  within  a  small  bulk.  The  fluidextract 
of  serpentaria  originated  with  J.  C.  Savery, 
whose  formula  was  published  in  the  eleventh 
edition  of  the  U.  S.  Dispensatory  (page  713). 
It  was  afterwards  modified  by  A.  B.  Taylor  (A. 
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J.  P.,  xxv.  206).  In  the  present  preparation  the 
alcoholic  strength  of  menstruum  is  slightly  less 
than  that  of  the  fluidextract  of  U.  S.  P.  1870. 
The  fluidextract  is  thin,  reddish  brown,  and 
transparent,  having  the  peculiar  bitterness  and 
odor  of  the  root  in  perfection.  The  British 
"  Liquor  Serpentariae  Concentratus  "  is  half  the 
strength  of  the  U.  S.  fluidextract,  the  men- 
struum being  alcohol  (20  per  cent.). 
Dose,  twenty  to  thirty  minims  (1.3  to  1.8  Cc). 

FLUIDEXTRACTUM  SPIGELI/E.  U.  S. 

FLUIDEXTRACT  OP  SPIQELIA  [Eztractum 
Spigelia:  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tum  spi-ge'H-ae ) 

Fluidextract  of  Pink  Root ;  Extrait  liquide  de 
Spigelie,  Ft:;  Fliissiges  Spigelienextrakt,  O. 

*  "  Spigelia,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Diluted 
Alcohol,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6£ 
fluidrachms] .  Moisten  the  powder  with  three 
hundred  cubic  centimeters  [or  10  fluidounces,  69 
minims]  of  Diluted  Alcohol,  and  pack  it  firmly 
in  a  cylindrical  percolator;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Diluted  Alcohol,  until  the 
Spigelia  is  exhausted.  Reserve  the  first  eight 
hundred  and  fifty  cubic  centimeters  [or  28 
fluidounces,  356  minims]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract;  dis- 
solve this  in  the  reserved  portion,  and  add 
enough  Diluted  Alcohol  to  make  the  Fluidextract 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms]."  U.  S. 

This  preparation  differs  from  that  official 
prior  to  1890  in  having  no  glycerin  in  the 
menstruum;  the  U.  S.  P.  1870  fluidextract  had 
50  per  cent. 

The  fluidextract  of  spigelia  is  a  dark-brown 
translucent  liquid,  with  the  flavor  of  the  root. 
The  dose  may  be  repeated  morning  and  even- 
ing for  three  or  four  days,  and  then  followed 
by  a  brisk  cathartic.  It  is,  however,  most  used 
in  connection  with  the  fluidextract  of  senna,  the 
fluidextract  of  spigelia  and  senna  formerly 
official  being  an  excellent  combination,  which 
should  not  have  been  dropped  from  the  Phar- 
macopoeia.1 

1  Extraction  Spigelice  et  Sennw  Fluidum,  V.  S. 
1870.  Fluid  Extract  of  Spigelia  and  Senna. — "  Take 
of  Fluid  Extract  of  Spigelia  ten  fluidounces;  Fluid 
Extract  of  Senna,  six  fluidounces;  Oil  of  Anise, 
Oil  of  Caraway,  each,  twenty  minims.  Mix  the  Fluid 
Extracts,  and  dissolve  the  Oils  in  the  mixture." 
V.  S.  1870. 

It  combines  the  cathartic  property  of  senna  with 
the  anthelmintic  virtues  of  plnkroot,  and  is  a  very 
good  vermifuge,  being  generally  acceptable  to  the 
stomach,  and  not  offensive  to  the  taste.  The  dose 
is  from  two  fluidrachms  to  half  a  fluidounce  (7.5 
to  15  Cc.)  for  an  adult,  from  thirty  minims  to  a 
fluidrachm  (1.8  to  3.75  Cc.)  for  a  child  two  years 
old. 


Dose,  for  an  adult,  from  one  to  two  flui- 
drachms (3.75  to  7.5  Cc.) ;  for  a  child  of  two 
or  three  years,  from  ten  to  twenty  minims  (0.6 
to  1.3  Cc). 

FLUIDEXTRACTUM  STAPHISAGRLC. 

U.  S. 

FLUIDEXTRACT  OF  STAPHISAGRIA 

( flu-id-ex-trac'tum    staph-i-sa'gri-ae ) 

Fluidextract  of  Stavesacre  Seed ;  Extrait  liquide 
des  Semences  de  Staphisaigre,  Fr. ;  Fliissiges  Ste- 
phanskornerextrakt,    O. 

*  "  Staphisagria,  in  No.  40  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Mix  eight  hundred 
cubic  centimeters  [or  27  fluidounces,  24  minims] 
of  Alcohol  with  two  hundred  cubic  centimeters 
[or  6  fluidounces,  366  minims]  of  Water,  and, 
having  moistened  the  powder  with  three  hun- 
dred cubic  centimeters  [or  10  fluidounces,  69 
minims]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  men- 
struum to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  ori- 
fice, and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the 
percolation  to  proceed  slowly,  gradually  adding 
menstruum,  using  the  same  proportions  of  Al- 
cohol and  Water  as  before,  until  the  Staphi- 
sagria is  exhausted.  Reserve  the  first  eight 
hundred  cubic  centimeters  [or  27  fluidounces, 
24  minims]  of  the  percolate,  and  evaporate  the 
remainder,  at  a  temperature  not  exceeding  50° 
C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in 
the  reserved  portion,  and  add  enough  menstruum 
to  make  the  Fluidextract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6i  flui- 
drachms]." U.  S. 

This  fluidextract  was  first  made  official  in  the 
U.  S.  P.  (8th  Rev.).  Mixed  with  alcohol  and 
ether,  it  is  used  as  an  external  application  to 
destroy  lice. 

FLUIDEXTRACTUM  STILLINGI/E. 
U.  S. 

FLUIDEXTRACT  OF  STILLINQIA  [Extractum 
Stillingia:  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tum  stil-lin'gl-se ) 

Extrait  liquide  de  Stilllngie,  Fr. ;  Fliissiges  Stil- 
lingiaextrakt,  G. 

*  "  Stillingia,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Diluted 
Alcohol,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6£ 
fluidrachms].  Moisten  the  powder  with  three 
hundred  cubic  centimeters  [or  10  fluidounces, 
69  minims]  of  Diluted  Alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.    When  the  liquid 
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begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Diluted  Alcohol,  until  the 
Stillingia  is  exhausted.  Reserve  the  first  eight 
hundred  and  fifty  cubic  centimeters  [or  28 
fluidounces,  356  minims]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract;  dis- 
solve this  in  the  reserved  portion,  and  add 
enough  Diluted  Alcohol  to  make  the  Fluid- 
extract  measure  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6i  fluidrachms]."     U.  S. 

The  glycerin  in  the  menstruum  has  been  aban- 
doned in  this  fluidextract,  which  is  of  a  dark 
reddish-brown  color. 

Dose,  from  fifteen  to  fortv-five  minims  (0.9 
to  2.8  Cc). 

FLUIDEXTRACTUM  STRAMONII. 
U.  S. 

FLUIDEXTRACT  OP  STRAMONIUM 

(flfi-jd-ex-trac'tam  stra-mo'nH) 

Extralt  llqulde  de  Feuilles  de  Stramolne,  Fr.; 
Fliisslges   Stechapfelblatterextrakt,   O. 

*  "  Stramonium,  in  No.  40  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  about  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6£  fluidrachms].  Mix  six  hun- 
dred cubic  centimeters  [or  20  fluidounces,  138 
minims]  of  Alcohol  with  three  hundred  cubic 
centimeters  [or  10  fluidounces,  69  minims]  of 
Water,  and,  having  moistened  the  powder  with 
four  hundred  cubic  centimeters  [or  13  fluid- 
ounces,  252  minims]  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator;  then  add 
enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before, 
until  the  Stramonium  is  exhausted.  Reserve 
the  first  eight  hundred  cubic  centimeters  [or 
27  fluidounces,  24  minims]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.),  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  mix 
thoroughly.  Assay  ten  cubic  centimeters  of  this 
liquid,  as  directed  below;  from  the  results  thus 
obtained,  ascertain  by  calculation  the  amount  of 
mydriatic  alkaloids  in  the  remainder  of  the 
liquid,  and  add  to  this  enough  menstruum  to 
make  each  one  hundred  cubic  centimeters  of  the 
finished  Fluidextract  contain  0.35  Gm.  of  the 
mydriatic  alkaloids  from  Stramonium."     U.  S. 

Assay.  U.  S.  (8th  Rev.)—"  The  method  to 
be  employed  is  identical  with  that  given  for 
Fluidextract  of  Belladonna  Root,  using  ten 
cubic  centimeters  of  Fluidextract  of  Stramo- 
nium." U.  S. 


This  is  a  fluidextract  the  menstruum  of  which 
is  well  adapted  for  thoroughly  exhausting  the 
drug.  Stramonium  leaves  are  now  used  instead 
of  stramonium  seed,  for  making  the  fluidextract, 
which  is  of  a  dark  brown  color. 

Dose,  from  one  to  two  minims  (0.06  to  0.12 
Cc). 

Off.  Prep. — Extractum  Stramonii,  U.  8. 

FLUIDEXTRACTUM  SUMBUL.  U.  S. 

FLUIDEXTRACT  OF  SUMBUL 

(fla-}d-ex-trac'tum  sfim'bul) 

Fluidextract  of  Muskroot ;  Extralt  llqulde  de  Sum- 
bul, Fr. ;  Fliisslges  Sumbulwurzelextrakt  oder  Mos- 
chuswurzelextrakt,  Q. 

*  "  Sumbul,  in  No.  30  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Alco- 
hol, Water,  each,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Mix  seven  hundred 
and  fifty  cubic  centimeters  [or  25  fluidounces, 
173  minims]  of  Alcohol  with  two  hundred  and 
fifty  cubic  centimeters  [or  8  fluidounces,  218 
minims]  of  Water,  and,  having  moistened  the 
powder  with  four  hundred  cubic  centimeters 
[or  13  fluidounces,  252  minims]  of  the  mixture, 
pack  it  firmly  in  a  cylindrical  percolator;  then 
add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  grad- 
ually adding  menstruum,  using  the  same  pro- 
portions of  Alcohol  and  Water  as  before,  until 
the  Sumbul  is  exhausted.  Reserve  the  first 
eight  hundred  and  fifty  cubic  centimeters  [or 
28  fluidounces,  356  minims]  of  the  percolate 
and  evaporate  the  remainder  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  Fluidextract 
measure  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6£  fluidrachms]."  U.  S. 

This  fluidextract  was  made  official  for  the 
first  time  in  the  U.  S.  P.  (8th  Rev.),  supersed- 
ing the  tincture  of  sumbul,  to  which  it  is 
superior. 

Dose,  half  a  fluidrachm  to  one  fluidrachm 
(1.8  to  3.75  Cc). 

Off.  Prep. — Extractum  Sumbul,  V.  8. 

FLUIDEXTRACTUM  TARAXACI. 

U.  S.  (Br.) 

FLUIDEXTRACT  OF  TARAXACUM  [Extractum 
Taraxaci  Fluldum,  Phartn.  1890] 

(fla-id-ex-trac'tum  ta-rax'a-cl) 

Extractum  Taraxaci  Liquldum,  Br.  ;  Liquid  Ex- 
tract of  Taraxacum :  Fluidextract  of  Dandelion ; 
Extralt  llqulde  de  Plssenlit,  Fr. ;  Fliisslges  Lowen- 
zahnwurzelextrakt,  O. 

*  "  Taraxacum,  in  No.  30  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Solution    of    Sodium    Hydroxide,    fifty    cubic 
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centimeters  [or  1  fluidounce,  331  minims]; 
Diluted  Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Moisten  the  powder 
with  three  hundred  cubic  centimeters  [or  10 
fluidounces,  69  minims]  of  Diluted  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  Diluted  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  Diluted  Alcohol,  until 
the  Taraxacum  is  exhausted.  Reserve  the  first 
eight  hundred  cubic  centimeters  [or  27  fluid- 
ounces,  24  minims]  of  the  percolate,  and  evapo- 
rate the  remainder  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  add  the  Solution 
of  Sodium  Hydroxide,  and  enough  Diluted 
Alcohol  to  make  the  Fluidextract  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms]."    U.  S. 

"  Taraxacum  Root,  dried,  in  No.  20  powder, 
20  ounces  (Imperial)  or  1000  grammes;  Alco- 
hol (60  per  cent.),  2  pints  (Imp.  meas.)  or 
2000  cubic  centimetres;  Distilled  Water,  a  suffi- 
cient quantity.  Mix  the  powdered  Taraxacum 
Root  with  the  Alcohol;  set  aside  in  a  closed 
vessel  for  forty-eight  hours;  press  out  ten 
fluid  ounces  (Imp.  meas.)  or  five  hundred  cubic 
centimetres  of  liquid;  set  the  latter  aside; 
mix  the  pressed  residue  with  two  pints  (Imp. 
meas.)  or  two  thousand  cubic  centimetres  of 
the  Distilled  Water;  set  aside  for  forty-eight 
hours;  press  out  and  strain  the  liquid;  evapo- 
rate to  about  ten  [fluid]  ounces  (Imp.  meas.) 
or  five  hundred  cubic  centimetres;  mix  the  two 
liquids;  if  necessary  make  up  the  volume  to 
twenty  fluid  ounces  (Imp.  meas.)  or  one  thou- 
sand cubic  centimetres  by  the  addition  of  Dis- 
tilled Water;  filter."  Br.  It  is  to  be  regretted 
that  the  Br.  Pharm.  (1898)  did  not  adopt  per- 
colation for  this  preparation,  as  it  can  be  prac- 
ticed here  with  great  success. 

The  activity  depends  more  upon  the  proper 
selection  of  the  root  than  upon  anything  else. 
The  addition  of  a  small  quantity  of  solution  of 
sodium  hydroxide  increases  the  efficiency  of  the 
fluidextract.  The  process  of  exhausting  the 
drug  is  not  difficult,  and  one  of  the  best  tests  of 
this  fluidextract  is  its  bitter  taste.  It  is  a 
blackish,  moderately  thick  liquid. 

Dose,  from  one  to  three  fluidrachms  (3.75  to 
11.25  Cc). 

FLUIDEXTRACTUM  TRITICI.  U.  S. 

FLUIDEXTRACT  OP  TRITICUM  [Extractum 
Tritici  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'tum  trit'J-ci) 

Fluidextract  of  Couch-grass  Root ;  Extralt  llqulde 
de  petit  Chiendent,  Fr. ;  Fliissiges  Queckenwurzel- 
extrakt,    O. 

*  "  Triticum,  finely  cut,  one  thousand  gram- 
mes  [or  35  ounces  av*,  120  grains] ;  Alcohol, 


Water,  each,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms].  Pack  the  Triticum  in  a  cylin- 
drical metallic  percolator,  pour  boiling  Water 
upon  it,  and  allow  the  percolation  to  proceed, 
supplying  boiling  Water,  as  required,  until  the 
Triticum  is  exhausted.  Evaporate  the  percolate 
to  seven  hundred  and  fifty  cubic  centimeters  [or 
25  fluidounces,  173  minims],  and,  having  added 
to  it  two  hundred  and  fifty  cubic  centimeters 
[or  8  fluidounces,  218  minims]  of  Alcohol,  mix 
well  and  set  it  aside  for  forty-eight  hours. 
Then  filter  the  liquid  and  add  to  the  filtrate 
enough  of  a  mixture  of  Alcohol  and  Water 
made  in  the  proportion  of  one  volume  of  Alco- 
hol to  three  volumes  of  Water  to  make  the 
Fluidextract  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]." 
U.  S. 

In  making  this  fluidextract  in  warm  weather, 
it  is  advisable  to  commence  evaporating  the 
percolate  before  the  drug  is  exhausted,  or 
fermentation  may  set  in;  triticum  contains  fer- 
mentable sugars,  and  diluted  aqueous  solutions 
do  not  keep  well. 

This  fluidextract  is  a  valuable  preparation. 
The  German  Pharmacopoeia  directed  an  Ex- 
tractum Graminis,  by  digesting  1  part  of  Trit- 
icum with  6  parts  of  hot  water,  for  six  hours, 
straining,  evaporating  to  a  syrup,  mixing  1 
part  of  this  extract  with  4  parts  of  cold  dis- 
tilled water,  filtering,  and  evaporating  to  an 
extract.  The  fluidextract  is  preferable,  as  the 
excessive  use  of  heat  is  avoided. 

Dose,  from  three  to  six  fluidrachms  (11.25 
to  22.5  Cc). 

FLUIDEXTRACTUM  UV/E  URSI.  U.  S. 

FLUIDEXTRACT  OF  UVA  URSI  [Extractum 
Uvs  Ursi  Fluidum,  Pharm.  1890] 

(flu-Jd-<?x-trac'tum  u'vse  Iir'sl) 

Extralt  liquide  de  Busserole,  Fr. ;  Fliissiges  Baren- 
traubenblatterextrakt,  O. 

*  "  Uva  Ursi,  in  No.  30  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Glyc- 
erin, three  hundred  cubic  centimeters  [or  10 
fluidounces,  69  minims] ;  Alcohol,  Water,  each, 
a  sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms]. Mix  the  Glycerin  with  two  hun- 
dred cubic  centimeters  [or  6  fluidounces,  366 
minims]  of  Alcohol  and  five  hundred  cubic 
centimeters  [or  16  fluidounces,  435  minims]  of 
Water,  and,  having  moistened  the  powder  with 
four  hundred  cubic  centimeters  [or  13  fluid- 
ounces,  252  minims]  of  the  mixture,  pack  it 
moderately  in  a  cylindrical  glass  percolator; 
then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding,  first,  the  remainder 
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of  the  menstruum,  and  afterwards  a  mixture 
of  Alcohol  and  Water,  made  in  the  proportion 
of  two  hundred  cubic  centimeters  [or  6  fluid- 
ounces,  366  minims]  of  Alcohol  to  five  hundred 
cubic  centimeters  [or  16  fluidounces,  435  min- 
ims] of  Water,  until  the  Uva  Ursi  is  exhausted. 
Reserve  the  first  eight  hundred  cubic  centi- 
meters [or  27  fluidounces,  24  minims]  of  the 
percolate,  and  evaporate  the  remainder,  at  a 
temperature  not  exceeding  50°  C.  (122°  F.), 
to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  of  the  mixture  of 
Alcohol  and  Water  to  make  the  Fluidextract 
measure  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6£  fluidrachms]."    U.  S. 

This  preparation  is  a  dense,  black  liquid, 
of  a  sweet,  bitterish,  astringent,  but  not  very 
disagreeable  taste. 

Dose,  from  thirty  minims  to  a  fluidrachm 
(1.8  to  3.75  Cc). 

FLUIDEXTRACTUM  VALERIANAE. 
U.  S. 

FLUIDEXTRACT  OF  VALERIAN  [Extractum 
Valerians  Fluidum,  Pharm.   1890] 

( flQ-jd-ex-trac'tum  va-le-rl-a'me ) 

Extrait  liquide  de  ValCriane,  Ft:;  Flussiges  Bald- 
rlanextrakt,    O. 

*  "  Valerian,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] ;  Alco- 
hol, Water,  each,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Mix  seven  hundred 
and  fifty  cubic  centimeters  [or  25  fluidounces, 
173  minims]  of  Alcohol  with  two  hundred 
and  fifty  cubic  centimeters  [or  8  fluidounces, 
218  minims]  of  Water,  and,  having  moistened 
the  powder  with  three  hundred  cubic  centi- 
meters [or  10  fluidounces,  69  minims]  of  the 
mixture,  pack  it  firmly  in  a  cylindrical  perco- 
lator, then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before, 
until  the  Valerian  is  exhausted.  Reserve  the 
first  eight  hundred  and  fifty  cubic  centimeters 
[or  28  fluidounces,  356  minims]  of  the  perco- 
late, and  evaporate  the  remainder,  at  a  tem- 
perature not  exceeding  50°  C.  (122°  F.),  to  a 
soft  extract;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  menstruum  to  make  the 
Fluidextract  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6J  fluidrachms]." 
U.  S. 

This  is  a  concentrated  tincture,  strong  both 
in  alcohol  and  in  the  virtues  of  valerian.  It 
is  probable  that  all  or  nearly  all  the  volatile 
ingredients  of  the  root  are  extracted  by  the 
reserved  portion  which  first  passes,  and  which, 


not  being  exposed  to  evaporation,  loses  none  of 
the  volatile  oil  and  acid  that  have  been  dis- 
solved, while  the  soluble  matter  subsequently 
extracted,  consisting  chiefly  of  the  fixed  prin- 
ciples, will  not  be  dissipated  by  the  concentra- 
tion ordered.  The  fluidextract  may  therefore 
be  considered  as  fully  representing  the  virtues 
of  the  root.  The  formula  is,  with  some  modi- 
fication, that  of  Grahame  (A.  J.  P.,  xxi.  379). 
The  preparation  is  a  dark  brownish-red  liquid, 
transparent  in  thin  layers,  with  the  odor  and 
taste  of  valerian. 

Dose,  thirty  minims  to  a  fluidrachm  (1.8  to 
3.75  Cc). 

FLUIDEXTRACTUM  VERATRI.  U.  S. 

FLUIDEXTRACT  OF  VERATRUM  [Extractum 
Veratri  Viridis  Fluidum,  Pharm.  1890] 

( flu-jd-ex-trac'tum   ve-ra'trl ) 

Fluidextract  of  American  Hellebore ;  Extrait  liquide 
de  Vgratre  amgrlcain,  Fr.;  Flussiges  Grungermerex- 
trakt,    Q. 

*  "  Veratrum,  in  No.  60  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Alcohol,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6£ 
fluidrachms].  Moisten  the  powder  with  three 
hundred  cubic  centimeters  [or  10  fluidounces, 
69  minims]  of  Alcohol,  and  pack  it  firmly  in 
a  cylindrical  percolator;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  perco- 
lation to  proceed  slowly,  gradually  adding  Alco- 
hol, until  the  Veratrum  is  exhausted.  Reserve 
the  first  nine  hundred  cubic  centimeters  [or  30 
fluidounces,  208  minims]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.),  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add 
enough  Alcohol  to  make  the  Fluidextract 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms]."  U.  S. 

This   is    the   best   preparation   of   veratrum 
and  thoroughly  represents  the  drug. 
Dose,  one  to  two  minims  (0.06  to  0.12  Cc). 

FLUIDEXTRACTUM  VIBURNI  OPULI. 
U.  S. 

FLUIDEXTRACT  OF  VIBURNUM  OPULUS 
[Extractum  Viburni  Opuli  Fluidum,  Pharm.  1890] 

( flo-ld-ex-trac'tilm  vi-bur'nl  6p'u-li) 

Fluidextract  of  Cramp  Bark ;  Flussiges  Schne^- 
ballrindenextrakt,  O. 

*  "  Viburnum  Opulus,  in  No.  40  powder,  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains] ;  Alcohol,  Water,  each,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters   [or    33    fluidounces,    6£    fluidrachmsl. 


PAHT  I. 


Fluidextr actum  Viburni  Prunifolii. — Xanthoxyli. — Zingiberis. 


567 


Mix  six  hundred  cubic  centimeters  [or  20  fluid- 
ounces,  138  minims]  of  Alcohol  with  three  hun- 
dred cubic  centimeters  [or  10  fluidounces,  69 
minims]  of  Water,  and,  having  moistened  the 
powder  with  three  hundred  cubic  centimeters 
[or  10  fluidounces,  69  minims]  of  the  mixture, 
pack  it  moderately  in  a  cylindrical  percolator; 
then  add  enough  menstruum  to  saturate  the  pow- 
der and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  menstruum,  using  the 
same  proportions  of  Alcohol  and  Water  as  be- 
fore, until  the  Viburnum  Opulus  is  exhausted. 
Reserve  the  first  eight  hundred  and  fifty  cubic 
centimeters  [or  28  fluidounces,  356  minims]  of 
the  percolate,  and  evaporate  the  remainder  to 
a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the 
Fluidextract  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms] ." 
U.  S. 

This  fluidextract  was  first  introduced  into  the 
U.  S.  P.  1890 :  there  seems  to  be  little  necessity 
for  two  fluidextracts  of  viburnum. 

Dose,  from  one-half  to  one  flui drachm  (1.8 
to  3.75  Cc). 

FLUIDEXTRACTUM  VIBURNI 
PRUNIFOLII.  U.  S. 

FLUIDEXTRACT  OF  VIBURNUM  PRUNIFOLIUM 
[Eztractum  Viburni  Prunifolii  Fluidum,  Pharm.  1890] 

(flu-}d-ex-trac'ttim  vl-bur'nl  pr6-n}-fo'lM) 

Fluidextract  of  Black  Haw ;  Extrait  llquide  de 
Viburne,  Fr. ;  Fliisslges  Viburnumextrakt,  Q. 

*  "  Viburnum  Prunifolium,  in  No.  40  pow- 
der, one  thousand  grammes  [or  35  ounces  av., 
120  grains] ;  Alcohol,  Water,  each,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]. 
Mix  six  hundred  cubic  centimeters  [or  20 
fluidounces,  138  minims]  of  Alcohol  with  three 
hundred  cubic  centimeters  [or  10  fluidounces, 
69  minims]  of  Water,  and,  having  moistened 
the  powder  with  three  hundred  cubic  centime- 
ters [or  10  fluidounces,  69  minims]  of  the  mix- 
ture, pack  it  moderately  in  a  cylindrical  perco- 
lator; then  add  enough  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to 
proceed  slowly,  gradually  adding  menstruum, 
using  the  same  proportions  of  Alcohol  and 
Water  as  before,  until  the  Viburnum  Pruni- 
folium is  exhausted.  Reserve  the  first  eight 
hundred  and  fifty  cubic  centimeters  [or  28 
fluidounces,  356  minims]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add 


enough  menstruum  to  make  the  Fluidextract 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms]."    U.  S. 

This  is  a  fluidextract  which  well  represents 
the  drug.     It  is  of  a  dark  reddish-brown  color. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

FLUIDEXTRACTUM  XANTHOXYLI. 
U.S. 

FLUIDEXTRACT  OF  XANTHOXYLUM  [Extractum 
Xanthoxyli  Fluidum,  Pharm.  1890] 

( flu-id-ex-trac'ttim  xan-thdx'y-li) 

Fluidextract  of  Prickly  Ash ;  Extrait  liqulde 
d'Ecorce  de  Clavalier,  Fr.;  Fliissiges  Zahnwehrinden- 
extrakt,  O. 

* "  Xanthoxylum,  in  No.  40  powder,  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains] ;  Alcohol,  Water,  each,  a  sufficient  quan- 
tity, to  make  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidrachms].  Mix  seven 
hundred  and  fifty  cubic  centimeters  [or  25 
fluidounces,  173  minims]  of  Alcohol  with  two 
hundred  and  fifty  cubic  centimeters  [or  8  fluid- 
ounces,  218  minims]  of  Water,  and,  having 
moistened  the  powder  with  two  hundred  and 
fifty  cubic  centimeters  [or  8  fluidounces,  218 
minims]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  men- 
struum to  saturate  the  powder  and  leave  a  stra- 
tum above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percola- 
tion to  proceed  slowly,  gradually  adding  men- 
struum, using  the  same  proportions  of  Alco- 
hol and  Water  as  before,  until  the  Xan- 
thoxylum is  exhausted.  Reserve  the  first  nine 
hundred  cubic  centimeters  [or  30  fluidounces, 
208  minims]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract;  dissolve  this 
in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  Fluidextract  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms]."    U.  S. 

This  fluidextract  thoroughly  represents  the 
virtues    of   the    drug. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

FLUIDEXTRACTUM  ZINGIBERIS.  U.  S. 

FLUIDEXTRACT  OF  GINGER  [Extractum 
Zingiberis  Fluidum,  Pharm.  1890] 

(liu-id-ex-trac'tum  zin-glb'e-rls) 

Extrait  liqulde  de  Gingembre,  Fr. ;  Fliisslges 
Ingwerextrakt,  O. 

*  "  Ginger,  in  No.  50  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Alco- 
hol, a  sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms]. Moisten  the  powder  with  two  hun- 
dred and  fifty   cubic  centimeters    [or  8  fluid- 
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ounces,  218  minims]  of  Alcohol,  and  pack 
it  firmly  in  a  cylindrical  percolator;  then  add 
enough  Alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Alcohol,  until  the  Ginger 
is  exhausted.  Reserve  the  first  nine  hundred 
cubic  centimeters  [or  30  fluidounces,  208  min- 
ims] of  the  percolate,  and  evaporate  the  re- 
mainder, at  a  temperature  not  exceeding  50° 
C.  (122°  F.),  to  a  soft  extract;  dissolve  this 
in  the  reserved  portion,  and  add  enough  Alco- 
hol to  make  the  Fluidextract  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms]."   U.  S. 

This  fluidextract  is  a  highly  concentrated 
alcoholic  solution  of  the  active  principles  of 
ginger.  It  is  transparent,  and  of  a  reddish 
color. 

Dose,  from  ten  to  twenty  minims  (0.6  to 
1.3  Cc). 

Off.  Prep. — Syrupus  Zingiberis,  U.  8. 

FCENICULUM.  U.  S.  (Br.) 

FENNEL 

(foe-nic'u-lum) 

"  The  dried,  nearly  ripe  fruit  of  Fceniculum 
vulgare  Miller  (Fam.  Umbelliferce)."  U.  S. 
"  The  dried  ripe  fruit  of  Fa?niculum  capilla- 
ceum,  Gilib.,  collected  from  cultivated  plants." 
Br. 

Foenlculi  Fructus,  Br. ;  Semen  Foenlcull,  Fennel 
Fruit  (Seed).  Sweet  Fennel  Fruit;  Fenoull  doux 
(Fruit),  Fr.  Cod.;  Fruits  (Semencesl  de  Fenoull,  Fr. ; 
Fructus  Fcenlcull.  P.  O.;  Fenchel,  Fenchelsamen,  O. ; 
Flnocchio,  It. ;   Mnojo,  Sp. 

The  plant  producing  fennel  seed  was  at- 
tached by  Linnaeus  to  the  genus  Anethum,  but 
was  separated  from  it  by  De  Candolle,  and 
placed,  with  three  or  four  others,  in  a  new 
genus  styled  Fcenicidum,  which  has  been  gen- 
erally adopted  by  botanists.  The  Anethum 
Fceniculum  of  Linnaeus  embraced  two  varieties, 
the  common  or  wild  fennel,  and  the  sweet  fen- 
nel, the  latter  being  the  plant  usually  cultivated 
in  the  gardens  of  Europe.  These  are  con- 
sidered by  De  Candolle  as  distinct  species, 
and  named  respectively  Fceniculum  vulgare  and 
Fceniculum  dulce,  but  the  correctness  of  the 
opinion  of  the  great  Swedish  botanist  is  now 
generally  admitted. 

Fceniculum  vulgare,  De  Cand.,  Prodrom.  iv. 
142. — F.  capillaceum,  Gilib.,  Fl.  Lithuan.  iv. 
1782. — Anethum  Fceniculum,  Linn. — Fcenicu- 
lum Fceniculum  (L.),  Karst.,  Britton  and 
Brown. — F.  officinale,  All. — Meum  Fceniculum, 
Spreng. — Common  Fennel  has  a  biennial  or  per- 
ennial tapering  root,  and  an  annual,  erect,  round, 
striated,  smooth,  green,  and  copiously  branching 


stem,  which  usually  rises  three  or  four  feet  in 
height.  The  leaves,  which  stand  alternately  at 
the  joints  of  the  stem,  upon  membranous  stri- 
ated sheaths,  are  many  times  pinnate,  with  long, 
linear,  pointed,  smooth,  deep-green  leaflets. 
The  flowers  are  in  large,  flat,  terminal  umbels, 
with  from  thirteen  to  twenty  rays,  and  des- 
titute both  of  general  and  partial  involucres. 
The  corolla  consists  of  five  petals,  which,  as 
well  as  the  stamens,  are  golden  yellow.  The 
fruit  is  ovate,  rather  less  than  two  lines  in 
length  by  about  a  line  in  breadth,  and  of  a 
dark  color,  especially  in  the  channels.  The 
plant  is  a  native  of  Europe,  growing  wild 
upon  sandy  and  chalky  ground  throughout  the 
continent,  and  is  also  abundant  in  Asia,  pos- 
sibly extending  as  far  as  China.  The  variety 
F.  officinale  of  Merat  and  De  Lens  is  chiefly 
characterized  by  its  fruit  being  twice  as  long 
as  is  that  of  the  ordinary  plant,  and  also 
a  little  curved,  of  a  less  dark  color,  with  prom- 
inent ridges,  and  a  persistent  peduncle.  It 
is  sweeter  and  more  aromatic  than  is  common 
fennel  seed.  In  India  fennel  is  said  to  be 
obtained  from  F.  panmorium,  D.C.,  which  is 
probably,  however,  only  a  variety  of  the  official 
plant.  Sicilian  fennel  is  affirmed  to  be  the 
fruit  of  F.  piperitum. 

F.  dulce,  De  Cand.,  Prodrom.  iv.  142. — Sweet 
Fennel  bears  a  general  resemblance  to  F.  vul- 
gare, but  differs  in  having  its  stem  somewhat 
compressed  at  the  base,  its  radical  leaves  some- 
what distichous,  and  the  number  of  rays  in  the 
umbel  only  from  6  to  8.  It  is  also  a  much 
smaller  plant,  being  only  about  a  foot  high ; 
its  flowers  appear  earlier,  and  its  young  sweet 
shoots  or  turiones  are  eaten  in  Italy  boiled  or 
as  a  salad.  According  to  Index  Kewensis  it 
is  identical  with  F.  vulgare. 

The  roots  of  fennel  were  formerly  employed 
in  medicine,  but  are  generally  inferior  in  vir- 
tues to  the  fruit,  which  is  now  the  only  por- 
tion recognized  by  either  the  U.  S.  or  British 
Pharm.  It  is  stated  that  manufacturers  of  the 
oil  usually  distil  the  whole  plant.  Commerce 
is  partly  supplied  from  the  product  of  our 
own  gardens;  but  much  the  larger  portion  of 
the  medicine  is  imported  from  Europe,  and 
chiefly,  we  have  been  informed,  from  Germany. 
During  the  winter  of  1879  much  of  the  seed 
in  the  German  market  was  adulterated  with 
fennel  seed  partially  deprived  of  its  oil.  The 
fennel  seed  cultivated  here  is  sweeter  and  more 
aromatic  than  that  from  abroad,  probably  in 
consequence  of  its  greater  freshness.  Fennel 
seeds1  (half  fruits)  are  oblong  oval,  from  one 
to  three  or  four  lines  in  length,  flat  on  one  side, 
convex  on  the  other,  not  infrequently  connected 
by  their  flat  surfaces,  straight  or  slightly 
curved,  brownish  or  of  a  dark  grayish-green 
color,    with    five   prominent,    obtuse,    yellowish 

>  L  R  Stowell  states  that  the  centres  of  the 
prominent  ridges  of  fennel  fruit  are  small  vascular 
bundles,  surrounded  by  large  clear  cells,  of  which 
those  near  the  vascular  bundles  are  elongated  and 
narrow  while  those  more  distant  are  irregular  in 
shape  and  have  large  oval   communicating  openings. 
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ribs  or  ridges  on  the  convex  surface.  On 
section  the  vittee,  or  oil  tubes,  are  seen  to 
be  very  well  developed  and  to  be  situated  one 
between  each  pair  of  ridges  and  two  upon  the 
flat  face  of  each  mericarp.  "  Mericarps  usually 
separated,  each  4  to  10  Mm.  long,  and  2  to  3 
Mm.  broad,  more  or  less  curved,  with  five 
prominent,  light-colored  primary  ribs,  otherwise 
smooth,  yellowish-  or  brownish-green;  pericarp 
containing  an  oil-tube  between  each  two  ribs, 
and  two  upon  the  flat  side;  odor  and  taste 
aromatic,  anise-like."  U.  S.  There  are  eight 
chief  varieties  of  fennel  known  to  European 
commerce,  the  fruits  differing  very  much  in 
size  and  considerably  in  taste.  The  table 
below,  which  was  originally  compiled  by  J.  C. 
Umney,  is  sufficiently  complete  for  the  pur- 
poses of  identification  of  these  different  va- 
rieties. 

Schimmel  &  Co.'s  Semi-Annual  Report  for 
April,  1897,  gives  as  additional  varieties  of 
fennel — Aleppo,  oil  amounting  to  0.75  per 
cent.;  Macedonian,  3.4  to  3.8  per  cent.;  Mora- 
vian, 3  per  cent.;  Milanese,  4.2  per  cent.;  Rou- 
manian, 4.6  per  cent.;  Spanish,  amount  not 
stated;  and  Syrian  (Damascus),  1.6  per  cent. 
Of  these,  the  Syrian  may  be  the  same  as  that 
called  Persian  by  Umney,  and  the  Roumanian 
the  same  as  that  called  Russian.  Several  addi- 
tional varieties  are  also  mentioned  by  Umney 
(P.  J.,  58  (1897),  p.  226),  who  states  that  the 
European  varieties  were  almost  entirely  dis- 
placed by  the  East  Indian  seed  and  that  the 
latter  would  probably  be  supplanted  by  the 
Japanese  variety. 

The  odor  of  fennel  seed  is  fragrant,  its  taste 
warm,  sweet,  and  agreeably  aromatic.  It  yields 
its  virtues  to  hot  water,  but  more  freely  to 
alcohol.  The  essential  oil  may  be  separated 
by  distillation  with  water.  (See  Oleum  Fcenic- 
uli.)  From  960  parts  of  the  seed  Neumann 
obtained  20  parts  of  volatile  and  120  of  fixed 
oil. 

Uses. — Fennel  seed  was  used  by  the  ancients. 
It  is  one  of  our  most  grateful  aromatics,  and 
in  this  country  is  much  employed  as  a  car- 
minative, and  as  a  corrigent  of  other  less 
pleasant  medicines,  particularly  senna  and  rhu- 
barb. It  is  recommended  for  these  purposes 
by  the  absence  of  any  highly  excitant  property. 
An  infusion  may  be  prepared  by  introducing 
two  or  three  drachms  of  the  seeds  into  a  pint 


of  boiling  water.  In  infants  the  infusion  is 
frequently  employed  as  an  enema  for  the  ex- 
pulsion of  flatus. 

Dose,  of  the  bruised  or  powdered  seeds, 
twenty  grains  to  half  a  drachm  (1.3  to  2.0 
Gm.). 

Off.  Prep. — Aqua  Foeniculi,  U.  8.  (from  oil), 
Br.;  Infusum  Sennse  Compositum,  U.  8.;  Pulvis 
Glycyrrhizse  Compositus,  Br. 

FRANGULA.  U.  S. 

FRANGULA  [Buckthorn] 

( f  ran'gu-la ) 

"  The  dried  bark  of  Rhamnus  Frangula 
Linne  (Fam.  Rhamnacece),  collected  at  least 
one  year  before  being  used."   U.  S. 

Rhamni  Frangulae  Cortex,  Br.  (1885)  ;  Frangula 
Bark  ;  Alder  Buckthorn ;  Ecorce  de  Bourdalne,  Bour- 
gene,  Fr. ;  Cortex  Frangulae,  P.  O.;  Faulbaumrlnde, 
O.;  Corteccia  di  frangola,  It. 

R.  Frangula,  Linn.,  B.  &  T.  65. — Frangula 
vulgaris,  Reichb. — F.  Alnus,  Mill. — The  Alder 
Buckthorn  is  an  erect  glabrous  shrub  from  ten 
to  fifteen  feet  high,  without  thorns,  with  broadly 
ovate  obtuse  leaves,  with  the  margins  entire 
or  slightly  sinuate,  the  under  side  sometimes 
slightly  downy,  and  the  rather  numerous  lateral 
veins  diverging  equally  almost  from  the  whole 
length  of  the  midrib.  Flowers  all  hermaphro- 
dite, two  or  three  together  in  each  axil,  with  the 
calyx  teeth,  petals,  and  stamens  in  fives.  Fruit 
dark  purple,  the  size  of  a  pea.  This  plant 
grows  in  hedges  and  bushy  places  throughout 
Europe  and  Russian  Asia,  except  in  the  far 
north. 

It  is  probable  that  most  of  the  species  of  the 
genus  Rhamnus  have  cathartic  properties.  An 
article  upon  R.  Purshiana  will  be  found  else- 
where, as  it  is  official  in  both  of  the  Phar- 
macopoeias. The  R.  catharticus,  Linn.,  or  com- 
mon buckthorn,  grows  in  Europe  along  with 
the  official  species,  and  has  become  naturalized 
in  this  country.  Its  bark  is  probably  often 
sold  for  the  official  article.  It  is  distinguished 
by  its  more  spreading,  thorny  habit,  and  its 
dioecious  flowers,  which  are  thickly  clustered 
in  the  axils  and  have  their  parts  in  fours.  The 
leaves  also  are  more  acute,  have  their  margins 


Fennel   Fruits. 


Variety. 

Average 
Length. 

Average  Length  of 
Vittee  in  Trans- 
verse Section. 

Average  Breadth  of 
Vittse  in  Trans- 
verse Section. 

Percentage 
of  on. 

Odor  and  Taste  of  Oil. 

1.  French  (sweet)    .  .  . 

2.  French  (bitter)     .  .   . 

Mm. 

7  to  8 
4  to  5 

8  to  10 
6  to  7 

4  to  5 

5  to  6 

6  to  7 
3to4 

Mm. 

.11 
.18  to  .2 
.2    to  .22 

.1 

2 
.2    to  .22 

.15 
.15  to  .16 

Mm. 
.04  to  .05 
.07  to  .08 
.07  to  .08 
.03  to  .04 
.04  to  .05 
.OS  to  .10 

.05 
.07  to  .08 

2.1 
Not  distilled 
4.7 
.72 
4.8 
4.4 
1.7 
2.7 

Sweet,  anise-like,  and  fatty. 

3.  German  (Saxon)  .  .   . 

4.  Indian 

5.  Russian 

6.  Galician 

7.  Persian 

8.  Japanese 

Sweet  and  very  eamphoraceous. 

Sweet  and  anise-like. 

Very  eamphoraceous. 

Very  eamphoraceous. 

Sweet  and  anise-like. 

Very  sweet  and  eamphoraceous. 
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finely  serrate  and  their  lateral  veins  mostly 
proceeding  from  the  proximal  half  of  the  mid- 
rib.    The  fruit  is  black.1 

Properties. — This  bark  is  officially  described 
as  "  in  quills  of  variable  length,  frequently  flat- 
tened or  crushed;  bark  0.3  to  1  Mm.  thick,  ex- 
ternally grayish-brown  to  purplish-black,  with 
numerous  lenticels  and  occasional  patches  of 
foliaceous  lichens;  inner  surface  smooth,  mi- 
nutely striated,  brownish-yellow  to  deep  brown; 
fracture  short  and  of  a  purplish  tint  in  the 
outer  layer,  fibrous  and  pale  yellow  in  the 
inner  layer;  odor  distinct;  taste  somewhat  aro- 
matic, sweetish,  and  bitter;  when  chewed,  im- 
parting to  the  saliva  a  yellow  color.  The  pow- 
der should  be  free  from  stone  cells,  and  the 
fragments  are  colored  reddish  by  sodium  hy- 
droxide T.S."   U.  S. 

According  to  Schrenk  (Am.  Drug.,  April, 
1887),  the  bark  of  Rhamnus  Frangula  can  be 
distinguished  from  that  of  R.  Purshiana  (Cas- 
cara  Sagrada)  by  the  absence  of  the  irregular 
angular  sclerenchymatous  cells,  which  in  R. 
Purshiana  are  wedged  together  in   large  com- 

1  The  berries,  which  are  ripened  in  September, 
are  of  the  size  of  a  pea,  round,  somewhat  flattened 
at  top,  black,  smooth,  shining,  with  four  seeds  in 
a  green,  Juicy  parenchyma.  Their  odor  is  unpleas- 
ant, their  taste  bitterish,  acrid,  and  nauseous.  Their 
blackish,  expressed  juice  was  formerly  recognized  in 
the  Br.  Ph.  under  the  name  of  Rhamni  Huccus.  It 
has  the  color,  odor,  and  taste  of  the  parenchyma,  is 
reddened  by  the  acids,  and  from  deep  green  is  ren- 
dered light  green  by  the  alkalies.  Upon  standing  it 
soon  begins  to  ferment,  and  becomes  red  in  conse- 
quence of  the  formation  of  acetic  acid.  Evaporated 
to  dryness,  with  the  addition  of  lime  or  an  alkali,  it 
forms  the  color  called  by  painters  sap-green.  The 
dried  fruit  of  another  species,  R.  infectoria,  yields 
a  rich  yellow  color,  ana  is  employed  in  the  arts 
under  the  name  of  French  berries.  Fleury  obtained 
a  peculiar  crystallizable  principle,  rhamnin ;  but  he 
did  not  ascertain  whether  it  possessed  cathartic 
properties.  (See  J.  P.  C,  xxvii,  666.)  Winckler 
obtained  from  the  ripe  fruit  a  principle  which  he 
called  cathartin,  and  believes  that  the  rhamnin  of 
Fleury,  which  was  obtained  from  the  unripe  berries, 
is  converted  Into  that  principle  and  grape  sugar  as 
the  fruit  matures.  (Chetn.  Oaz.,  viii.  232.)  Lefort 
(J.  P.  C,  1866,  p.  420)  studied  Fleury's  rhamnin,  and 
describes  it  as  forming  pale  yellow,  translucent 
tables.  It  Is  scarcely  soluble  in  cold  water,  soluble 
in  hot  alcohol,  insoluble  In  ether  or  carbon  disulphlde. 
It  is  very  soluble  In  caustic  alkalies,  from  which  it 
is  precipitated  by  mineral  acids.  He  gives  it  the 
formula  CuHuOs  +  2H20.  Lefort  also  found  a  prin- 
ciple, rhamnegin,  soluble  in  cold  water,  but  other- 
wise agreeing  in  properties  with  rhamnin.  Schiit- 
zenberger  (1868)  decomposed  rhamnegin,  proving  It 
to  be  a  glucoside,  having  the  formula  C24H32O14, 
and  yielding  rhamnetin,  Ci-jH^Oj,  and  a  sugar  isomeric 
with  mannite.  Schiitzenberger  also  found  a  body 
Isomeric  with  rhamnegin,  and  distinguished  the  two 
as  o  rhamnegin  and  Q  rhamnegin,  which,  with  Le- 
fort's  rhamnin,  are  present  in  buckthorn  juice.  Lieb- 
ermann  and  Hormann  (Ber.  d.  Chem.  Oea.,  xl. 
(1878),  pp.  952,  1618)  confirm  Schiitzenberger's 
results,  and  give  the  name  of  xanthorhamnin  to  his 
o  rhamnegin.  They  find  his  formula  CuH^Os 
for  rhamnetin  to  be  correct,  but  get  results  that 
give  for  xanthorhamnin  rather  the  formula  C48H660M. 
Both  the  berries  and  their  expressed  juice  are  active 
hydragogue  cathartics,  apt  to  cause  nausea  and 
severe  griping,  and  at  one  time  much  used  in  dropsy 
and  also  in  rheumatism  and  gout.  The  dose  of  the 
recent  berry  is  said  to  be  about  twenty  grains  (1.3 
Gm.),  of  the  dried,  a  drachm  (3.9  Gm. ),  and  of  the 
expressed   juice,    a   fluidounce    (30    Cc. ). 

Among  other  species  of  Rhamnus  which  have 
claimed  attention  are  R.  Wightii,  W.  &  A.,  a  common 
shrub  of  Madras  and  Bombay  (P.  J.,  Feb.  1888),  and 
R.  californica,  Esehsch.  (R.  humboldtiana,  Roem.  and 
Schult.),  of  Mexico,  which  S.  E.  Sosa  states  some- 
times produces  paralysis  In  children  (El  Estudio, 
1890).      (See  also  Rhamnus  Purshiana.)  • 


pact  groups,  increasing  in  size  and  number 
towards  the  surface,  and  causing  the  short 
fracture  of  the  outer  bark. 

It  is  not  certainly  known  which  of  the  several 
bodies  isolated  from  frangula  bark  is  the  purga- 
tive principle.  The  most  important  body,  fran- 
gulin, the  rhamnoxanthin  (C20H20O10)  of  Buch- 
ner  and  Binswanger,  may  be  obtained  by  Phip- 
son's  process  by  macerating  the  bark  for  three 
or  four  days  in  carbon  disulphide,  then  per- 
mitting the  liquid  to  evaporate,  exhausting  the 
residue  with  alcohol,  which  leaves  the  fatty 
matter  behind,  evaporating  the  alcoholic  liquid 
to  dryness,  and  recrystallizing  from  ether.  As 
thus  obtained  it  is  in  fine  yellow  crystals,  melt- 
ing at  about  226°  C.  (438.8°  F.),  and  sub- 
liming in  golden-yellow  needles.  It  is  insolu- 
ble in  water,  soluble  in  160  parts  of  warm  80 
per  cent,  alcohol,  nearly  insoluble  in  cold  alco- 
hol, soluble  in  hot  fixed  oils,  petroleum  benzin, 
and  oil  of  turpentine.  It  communicates  its 
color  to  cotton,  silk,  and  wool.  Faust  (A. 
Pharm.,  187,  8)  first  proved  the  glucosidal 
character  of  frangulin  by  boiling  it  in  alcoholic 
solution  with  hydrochloric  acid,  obtaining  glu- 
cose and  frangulinic  acid,  C14H8O4.  This 
forms  fine  microscopic  needles  of  reddish  color, 
fusing  at  248°  to  250°  C.  Liebermann  and 
Waldheim  (Ber.  d.  Chem.  Ges.,  9,  p.  1775) 
obtained  in  this  decomposition  instead  of  fran- 
gulinic acid  emodin,  CisHioOs,  which  they  con- 
sider to  be  trioxymethylanthraquinone.  Fran- 
gulinic acid,  on  the  other  hand,  would  be  a 
dioxyanthraquinone  and  an  isomer  of  alizarin. 
Schwabe,  in  1888,  also  found  that  emodin  and 
rhamnodulcite  were  the  decomposition  pro- 
ducts of  frangulin,  to  which  latter  he  gave  the 
formula  C21H20O9,  instead  of  that  given  above 
by  Buchner.  (Planchon  et  Collin,  Drogues 
Simples  (1896),  vol.  ii.  590.)  E.  Amweg  has 
devised  a  method  of  separating  the  glucosides 
from  frangula,  cascara  and  rhubarb  by  ex- 
traction with  solvents;  he  uses,  1,  benzene;  2,  a 
mixture  of  two  parts  of  benzene,  and  one  part 
of  absolute  alcohol,  and  3,  alcohol  (60  per  cent.) 
(Ap.  Ztg.,  1897,  747).  Kubly  isolated  a  crude 
acid  which,  when  purified,  he  termed  frangulic 
acid;  Amweg  regards  this  acid  as  a  decomposi- 
tion product  and  calls  it  pseudo-frangulin,  this 
when  hydrolyzed  becomes  pseudo-emodin.  The 
emetic  action  of  the  green  bark  is  attributed  to 
a  hydrolytic  ferment,  which  is  destroyed  by 
heating.    (P.  J.,  1898,  24.) 

Uses. — In  its  fresh  state  this  drug  is  very 
irritant  to  the  gastro-intestinal  mucous  mem- 
brane, producing,  when  taken  in  sufficient  quan- 
tity, violent  catharsis,  accompanied  by  vomit- 
ing and  much  pain.  During  drying  it  is  said 
to  lose  much  of  its  irritant  power,  and  the 
dried  bark  is  affirmed  to  resemble  rhubarb  in 
its  action;  hence  the  direction  that  the  bark 
should  be  at  least  one  year  old.  A  decoction  (an 
ounce  to  the  pint)  may  be  used  in  tablespoonful 
doses,  or  a  dessertspoonful  of  an  elixir,  made  by 
mixing  four  fluidounces  of  the  fluidextract  with 
twelve  of  elixir  of  orange  may  be  employed. 
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Dose,  of   frangula,  fifteen   to   thirty  grains 
(1  to  2  Gm.). 
Off.  Prep. — Fluidextractum  Frangulae,  U.  8. 

GALBANUM.  Br. 

GALBANUM 

(g&rba-num) 

"A  gum-resin  obtained  from  Ferula  galban- 
iflua,  Boiss.  and  Buhse,  and  probably  from 
other  species."   Br. 

Gummi-Resina  Galbanum ;  Galbanum,  Fr.  Cod. ; 
Galbanum,  P.  O. ;  Galban,  Mutterharz,  0.;  Galbano, 
It.,  Sp. 

It  is  uncertain  from  what  plant  galbanum 
is  derived.  At  one  time  it  was  supposed  to  be 
the  product  of  Bubon  Galbanum,  an  umbellif- 
erous plant  of  the  eastern  coast  of  Africa. 
It  has  also  been  referred  to  the  Ferula  feru- 
lago  of  Linnaeus,  the  Ferula  galbanifera  of 
Lobel,  which  inhabits  the  coast  of  the  Mediter- 
ranean and  is  found  also  in  Transylvania  and 
the  Caucasus.  But  no  part  of  either  of  these 
plants  has  the  odor  of  galbanum,  and  it  is, 
therefore,  scarcely  probable  that  they  yield 
the  drug.  Don,  having  found  the  seeds  taken 
from  a  parcel  of  galbanum  to  belong  to  an 
undescribed  genus  of  umbelliferous  plants, 
and  concluding  that  they  came  from  the  same 
source  as  the  gum-resin  itself,  gave  the  title 
of  Galbanum  to  the  new  genus,  and  named  the 
species  Galbanum  officinale.  This  was  rather 
hastily  adopted  by  the  London  College;  it  is 
by  no  means  certain  that  the  same  plant  pro- 
duced the  seeds  and  the  gum-resin.  Specimens 
of  a  plant  were  received  in  England  from  Persia 
having  a  concrete  juice  adhering  to  them,  which 
was  taken  by  Lindley  for  galbanum,  and  that 
botanist,  finding  that  the  plant  belonged  to 
an  undescribed  genus,  named  it  Opo'idia,  with 
the  specific  name  galbanifera.  Pereira,  how- 
ever, found  the  substance  not  to  be  galbanum, 
and  this  supposed  origin  of  the  drug,  there- 
fore, must  be  considered  as  extremely  doubt- 
ful. A  German  traveller,  F.  A.  Buhse,  who 
has  resided  in  Persia,  stated  that  in  1848  he  met 
with  the  galbanum  plant  on  the  declivities  of 
the  Demavend,  near  the  southern  coast  of  the 
Caspian.  He  saw  the  gum-resin  exuding  spon- 
taneously from  the  plant,  and  was  informed  by 
the  natives  that  the  drug  was  collected  from  it. 
The  plant  is  a  Ferula,  and  has  received  the 
name  of  F.  galbaniflua,  Boissier  and  Buhse. 
Buhse  also  stated  that  the  Persian  galbanum 
is  yielded  by  a  second  plant,  which  is  doubt- 
fully distinct  from  F.  galbaniflua;  this  is  the 
F.  rubricaulis,  Boissier  (F.  erubescens,  Berg). 
Holmes  is  of  the  opinion  (P.  J.,  1891,  194)  that 
"  Levant "  galbanum  is  yielded  by  Ferula  gal- 
baniflua and  its  variety  p-Ancheri;  that  solid 
"  Persian "  comes  possibly  from  F.  Schair, 
Borscz. ;  while  the  liquid  "  Persian,"  judging 
from  the  fruits  found  in  it,  is  derived  from 
an  undescribed  species  allied  to  F.  galbaniflua. 


It  would  also  appear  that  the  F.  Galbanum  of 
Aitchison  is  not  identical  with  that  of  Boissier, 
and  that  neither  this  species  nor  F.  rubricaulis 
yields  galbanum,  and  that,  further,  all  the 
varieties  of  galbanum  of  commerce  come 
through  Persia.  Galbanum  is  said  to  be  ob- 
tained by  making  incisions  into  the  stem,  or 
cutting  it  off  a  short  distance  above  the  root. 
A  cream-colored  juice  exudes,  which  concretes 
upon  exposure  to  the  air.  A  portion  of  juice 
also  exudes  spontaneously  from  the  joints,  and 
hardens  in  the  shape  of  tears.  It  was  formerly 
official  in  the  U.  S.  Pharmacopoeia,  but  was 
dropped  in  the  1890  revision. 

Properties. — Galbanum  usually  appears  in 
the  form  of  masses  composed  of  whitish,  red- 
dish, or  yellowish  tears,  from  the  size  of  a 
pin's  head  to  that  of  a  pea  and  larger,  irregu- 
larly agglutinated  by  a  darker  colored  yellow- 
ish-brown or  greenish  substance,  more  or  less 
translucent,  and  generally  mixed  with  pieces  of 
stalk,  seeds,  or  other  foreign  matters.  It  is 
also  found,  though  rarely,  in  our  markets, 
in  the  state  of  distinct  roundish  tears,  about 
as  large  as  a  pea,  of  a  yellowish-white  or 
pale  brownish-yellow  color,  shining  exter- 
nally as  if  varnished,  translucent,  and  often 
adhering  together.  Galbanum  has  in  cool 
weather  the  consistence  of  firm  wax,  but  softens 
in  summer,  and  by  the  heat  of  the  hand  is 
rendered  ductile  and  adhesive.  At  100°  C. 
(212°  F.)  it  is  sufficiently  liquid  to  admit  of 
straining,  and  it  generally  requires  to  be 
strained  before  it  can  be  used.  A  dark-brown 
or  blackish  color,  a  consistence  always  soft, 
the  absence  of  whitish  grains,  a  deficiency  in  the 
characteristic  odor  and  taste,  and  the  inter- 
mixture of  earthy  impurities  are  signs  of  in- 
feriority. According  to  Hirschsohn  (Ph.  Z. 
R.,  1893,  353),  galbanum  of  commerce  differs 
from  that  formerly  found  in  the  market;  its 
consistence  is  now  like  that  of  white  turpen- 
tine, although  the  odor  is  still  that  of  Levant 
galbanum;  the  greatest  difference  is  shown  in 
the  action  of  strong  acids  and  solvents  on  it. 
(See  A.  J.  P.,  1893,  384.) 

The  odor  of  galbanum  is  peculiar  and  dis- 
agreeable; its  taste  bitterish,  warm,  and  acrid; 
its  sp.  gr.  1.212.  Triturated  with  water,  it 
forms  an  imperfect  milky  solution,  which  on 
standing  deposits  the  greater  portion  of  what 
was  taken  up.  Wine  and  vinegar  act  upon  it  in 
a  similar  manner.  Alcohol  dissolves  a  con- 
siderable proportion,  forming  a  yellow  tincture, 
which  has  the  odor  and  taste  of  galbanum,  and 
becomes  milky  with  water,  but  affords  no  pre- 
cipitate. In  diluted  alcohol  it  is  wholly  soluble, 
with  the  exception  of  impurities.  Ether  dis- 
solves the  greater  portion.  "  When  moistened 
with  alcohol,  galbanum  acquires  a  purple  color 
on  the  addition  of  a  little  hydrochloric  acid." 
U.  S.  1880.  According  to  Conrady,  the  com- 
position of  galbanum  is  as  follows :  ethereal 
oil,  9.5  per  cent. ;  resin,  soluble  in  alcohol,  63.5 
per  cent. ;  and  gum  and  impurities,  27  per  cent. 
"The  purified  resin  was  found  by  Conrady  to 
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contain  about  20  per  cent,  of  combined  umbel- 
liferone,  about  0.25  per  cent,  of  free  umbel- 
liferone, and  about  50  per  cent,  of  galbaresino- 
tannol.  This  latter  representative  of  the  class 
of  resino-tannols  first  established  by  Tschirch 
was  proved  to  have  the  alcohol  character  by 
forming  the  acetyl  and  benzoyl  derivatives.  Con- 
rady  also  considers  that  the  umbelliferone  is 
combined  with  this  galbaresino-tannol  in  the 
form  of  an  ester.  The  volatile  oil  he  found  to 
consist  essentially  of  a  hydrocarbon  of  the  for- 
mula CioHie,  with  small  amounts  of  a  ses- 
quiterpene, C15H24.  The  terpene  has  been 
identified  as  d-pinene  by  the  terpin  hydrate 
formation,  while  the  sesqui-terpene,  according 
to  Wallach,  is  cadinene,  identified  by  the  for- 
mation of  its  chlorhydrate  fusing  at  117°  to 
118°  C.  (Gildemeister  and  Hoffman,  Aether- 
ische  Oele,  p.  753).  When  the  oil  is  extracted 
by  solvents  it  is  free  from  acid  reaction,  but 
when  distilled  with  steam  it  acquires  an  acid 
reaction,  and  notable  quantities  of  isovaleric 
acid  are  developed.  These  fatty  acids  are 
probably  bound  up  as  esters  in  the  cold  ex- 
tracted oil.  [A.  Pharm.,  232  (1894),  98.) 
The  crude  oil  is  dextrogyrate.  The  resin,  con- 
stituting about  60  per  cent.,  is  very  soft,  and 
dissolves  in  ether  or  in  alkaline  liquids,  even 
in  milk  of  lime,  but  only  partially  in  carbon 
disulphide.  When  heated  with  hydrochloric 
acid  for  some  time,  it  yields  umbelliferone,  C9 
HeOa,  which  may  be  dissolved  from  the  acid 
liquid  by  means  of  ether  or  chloroform,  and  ob- 
tained on  evaporation  in  colorless  acicular  crys- 
tals. The  aqueous  solution  of  umbelliferone  ex- 
hibits, especially  on  addition  of  an  alkali,  a  bril- 
liant blue  fluorescence,  which  is  destroyed  by  an 
acid.  If  a  small  fragment  of  galbanum  be 
immersed  in  water,  a  fluorescence  will  be  pro- 
duced by  a  drop  of  ammonia.  Asafetida  shows 
the  same  reaction,  but  ammoniac  does  not. 

Galbanum  submitted  to  dry  distillation  yields 
a  thick  oil  of  brilliant  blue  color.  This  oil  on 
rectification  yields  a  greenish  portion,  and  then 
a  superb  blue  oil.  Kachler  (Ber.  d.  Chem.  Ges., 
1871,  p.  36)  found  a  colorless  oil,  CioHib,  and 
a  blue  oil,  CioHieO,  boiling  at  289°  C.  The 
blue  oil,  according  to  Kachler,  after  purifica- 
tion, agrees  with  the  blue  oil  of  the  flowers  of 
Matricaria  Chamomilla.  By  fusing  galbanum 
resin  with  potassium  hydroxide,  Hlasiwetz  and 
Barth  (Ann.  Ch.  Ph.,  130,  p.  354)  obtained 
resorcinol,  together  with  acetic  and  volatile 
fatty  acids. 

According  to  Ludewig,  a  gum-resin,  desig- 
nated as  Persian  galbanum,  is  received  in 
Russia  by  the  way  of  Astrakhan  or  Orenburg, 
and  is  the  kind  used  in  that  country.  It  comes 
enclosed  in  skins,  and  is  in  masses  of  a  reddish- 
brown  color  with  whitish  streaks,  of  a  dis- 
agreeable odor,  somewhat  like  that  of  asafet- 
ida, and  of  an  unpleasant,  bitter,  resinous 
taste.  It  is  so  soft  as  to  melt  with  a  slight 
elevation  of  temperature.  It  differs  from 
common  galbanum  in  its  odor,  in  its  color, 
which  is  never  greenish,  and  in  the  absence  of 


tears,  and  is  probably  derived  from  a  different 
plant.  It  abounds  in  impurities.  This  variety 
of  galbanum  is  probably  the  same  as  that  ob- 
tained by  Aitchison  in  Afghanistan,  which  on 
chemical  examination  yielded — volatile  oil,  3.108 
per  cent.;  resin  (ether  extractive,  61.2,  alcohol 
extractive,  7.576),  68.776;  water  extractive 
(gum),  17.028;  insoluble  matter,  10.56.  (P.  J., 
Dec.  11,  1886.) 

Uses. — Galbanum  was  known  to  the  ancients. 
It  is  stimulant,  expectorant,  and  antispasmodic, 
and  is  considered  as  intermediate  in  power  be- 
tween ammoniac  and  asafetida.  It  has  chiefly 
been  used  in  chronic  affections  of  the  bronchial 
mucous  membrane,  amenorrhoza,  and  chronic 
rheumatism.  It  is  occasionally  applied  exter- 
nally as  a  plaster  to  indolent  swellings,  with  the 
view  of  promoting  resolution  or  suppuration. 

Dose,  from  ten  to  twenty  grains  (0.65  to 
1.3  6m.),  given  in  pill,  or  triturated  with  gum 
arabic,  sugar  and  water,  so  as  to  form  an 
emulsion. 

Off.  Prep. — Pilula  Galbani  Composita,  Br. 

GALLA.  U.  S.,  Br. 

NUTGALL 

(gal'la) 

"An  excrescence  on  Quercus  infectoria  Oli- 
vier (Fam.  Cupuliferce),  caused  by  the  punc- 
tures and  deposited  ova  of  Cynips  tinctoria 
Olivier."  U.  S.  "  Excrescences  on  Quercus 
infectoria,  Olivier,  resulting  from  the  puncture 
and  deposition  of  an  egg  or  eggs  of  Cynips 
Galla  tinctoriae."    Br. 

Galls,  Aleppo  or  Syrian  Galls ;  Galla  Halepensls,  s. 
Turcica,  s.  Levantlca,  s.  Tinctoria,  s.  Quercina  ;  Galle 
de  Chene,  d'Alep.  Fr.  Cod.;  Nolx  de  Galle,  Fr. ; 
Galla?,  P.  O.;  Gallapfel,  Gallen,  Q.;  Noce  dl  galla, 
It.;  Agalla,  Sp. 

Many  plants,  when  pierced  by  certain  insects, 
particularly  those  of  the  genus  Cynips,  are 
affected  at  the  points  of  puncture  with  a  mor- 
bid action,  resulting  in  excrescences,  which,  as 
they  are  derived  from  the  juices  of  the  plant, 
partake  more  or  less  of  its  chemical  character. 
Most  of  the  oaks  are  occasionally  thus  affected, 
and  the  resulting  excrescences,  having  in  a 
high  degree  the  astringency  of  the  plant,  have 
been  employed  for  various  practical  purposes. 
They  are  known  by  the  name  of  galls,  a  term 
which,  as  well  as  their  use  in  medicine,  has 
been  handed  down  from  the  ancients.  Quer- 
cus infectoria,  Q.  cegilops,  Q.  excelsa,  Q.  Ilex, 
Q.  Cerris,  and  Q.  Robur  have  been  particu- 
larized as  affording  this  product;  but  it  is 
now  generally  admitted,  on  the  authority  of 
Olivier,  that  the  official  galls  are  derived  chiefly, 
if  not  exclusively,  from  Q.  infectoria.* 

1  Under  the  name  of  Chinese  galla,  a  product  has 
been  brought  from  China,  supposed  to  be  caused  by 
an  Insect  allied  to  the  aphis,  as  such  an  insect  has 
been  found  in  the  interior  of  them.  They  are  irregu- 
larly spindle-shaped,  often  more  or  less  bent,  with 
obtusely  pointed  protuberances,  about  two  Inches  long 
by  an  inch  In  diameter  at  the  central  thickest  part, 
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Quercus  infectoria,  Willd.,  Sp.  Plant,  iv.  436; 
Olivier,  Voy.  Orient,  t.  14  et  15;  Carson,  Illust. 
of  Med.  Bot.,  ii.  40,  pi.  85. — Q.  lusitanica, 
Lam.,  Encyc.  i.  719. — Q.  leptocarpus,  Kotschy. 
— Q.  rigida,  Koch. — Q.  petiolaris,  Boiss. — The 
dyer's  oak  is  a  small  tree  or  shrub,  with  a 
crooked  stem,  seldom  exceeding  six  feet  in 
height.  The  leaves  are  obtusely  toothed, 
smooth,  of  a  bright-green  color  on  both  sides, 
and  stand  on  short  footstalks.  The  acorn  is 
elongated,  smooth,  two  or  three  times  longer 
than  the  cup,  which  is  sessile,  somewhat  downy, 
and  scaly.  This  species  of  Quercus  grows, 
according  to  Olivier,  throughout  Asia  Minor, 
from  the  Archipelago  to  the  confines  of  Per- 
sia. M.  Kinnier  found  it  also  in  Armenia  and 
Kurdistan;  Hardwicke  observed  it  growing  in 
the  neighborhood  of  Adwanie,  and  it  probably 
pervades  the  middle  latitudes  of  Asia. 

The  gall  originates  from  the  puncture  of 
the  Cynips  quercusfolii  of  Linnaeus,  the  Diplo- 
lepis  gallce  tinctorite  of  Geoff roy,  a  hymenop- 
terous  insect  or  fly,  with  a  fawn-colored  body, 
dark  antenna?,  and  the  upper  part  of  its  abdo- 
men shining  brown.  The  insect  pierces  the 
shoots  and  young  boughs,  and  deposits  its  egg 
in  the  wound.  This  irritates  the  part,  and  a 
small  tumor  quickly  rises,  which  is  the  result  of 
a  morbid  growth,  exhibiting  various  cells  under 
the  microscope,  but  no  proper  vegetable  fibre. 
The  egg  grows  with  the  gall,  and  is  soon  con- 
verted into  a  larva,  which  feeds  upon  the  vege- 
table matter  around  it,  and  thus  forms  a  cavity 
in  the  centre  of  the  excrescence.  The  insect  at 
length  becomes  a  fly,  and  escapes  by  eating  its 
way  out.  The  galls  are  in  perfection  when  fully 
developed,  before  the  egg  has  been  hatched 
or  the  fly  has  escaped.  Collected  at  this 
period,  they  are  called,  from  their  dark  color, 
blue,  green,  or  black  galls,  and  are  most  highly 
esteemed.     Those  which  are  gathered  later  and 


of  an  ash  color  and  a  soft  velvety  feel,  very  light, 
hollow,  with  translucent  walls  about  a  line  in  thick- 
ness, of  a  slight  odor  recalling  that  of  ipecac,  and  a 
bitter  astringent  taste.  From  an  examination  of 
fragments  of  leaves  and  petioles  found  among  these 
galls,  Schenck  concluded  that  the  tree  on  which  they 
are  found  is  a  species  of  Rhus ;  but  according  to 
Decaisne,  their  true  source  is  probably  the  Distyl- 
ium racemosum  of  Zuccarini  (Flor.  Japon.,  i.  p.  178, 
t.  94),  a  large  tree  of  Japan,  the  leaves  of  which 
produce  a  velvety  gall,  resembling  the  one  in  ques- 
tion. (Guibourt,  Hist.  Nat.  des  Drogues,  1850,  lii. 
703.)  More  recently,  however,  it  has  been  asserted 
by  Daniel  Hanbury  that  this  opinion  of  Decaisne  is 
erroneous  (P.  J.,  Feb.  1862,  p.  421),  as  in  his  exami- 
nation of  the  packages  imported  from  China  and 
Japan  he  has  found  remains  of  different  parts  of  a 
species  of  Rhus,  but  never  any  of  a  Distylium. 
Besides,  the  form  of  the  galls  of  the  Distylium,  as 
figured  by  Siebold  and  Zuccarini,  is  entirely  different. 
The  species  of  Rhus  which  yields  the  commercial 
Chinese  galls  is  the  B.  semialata,  Murray.  The 
Chinese  make  great  use  of  this  product  both  in  dye- 
ing and  as  a  medicine.  L.  A.  Buchner,  Jr.,  has 
found  it  to  contain  65  per  cent,  of  tannic  acid 
identical  with  that  of  the  official  galls.  (Ph.  Cb., 
July,  1851,  p.  526.)  It  Is  recommended  by  Sten- 
house  for  the  manufacture  of  gallic  acid,  being 
preferable  for  this  purpose  to  the  ofHcial  galls,  In 
consequence  of  its  less  amount  of  coloring  matter. 
(P.  J.,  Dec.  1862.)  An  inferior  kind  of  galls  is  pro- 
duced in  great  quantities  in  England,  by  the  attack 
of  the  Cynips  kollari  of  Hartig,  upon  the  common 
English  oak  ;  but  they  have  been  ascertained  to  con- 
tain  little  tannic  acid,   and  are  of   little  value. 


have  been  injured  by  the  insect  are  white  galls. 
They  are  usually  larger,  less  heavy  and  com- 
pact, and  of  a  lighter  color  than  the  former. 

The  galls  collected  in  Syria  and  Asia  Minor 
are  brought  to  this  country  chiefly  from  the 
ports  of  Smyrna  and  Trieste,  or  from  London. 
As  they  are  produced  abundantly  near  Aleppo, 
it  has  been  customary  to  designate  them  by  the 
name  of  that  town,  though  the  designation, 
however  correct  it  may  formerly  have  been, 
is  now  wholly  inapplicable,  as  they  are  obtained 
from  many  other  places,  and  the  produce  of  dif- 
ferent parts  of  Asiatic  Turkey  is  not  capa- 
ble of  being  discriminated,  at  least  in  our  mar- 
kets. Great  quantities  of  galls,  very  closely 
resembling  those  from  the  Mediterranean,  have 
been  brought  to  the  United  States  from  Cal- 
cutta. Royle  states  that  they  are  taken  to 
Bombay  from  Bussorah  through  the  Persian 
Gulf.  We  are,  nevertheless,  informed  that  galls 
are  among  the  products  of  Moultan.  Those 
of  France  and  other  southern  countries  of 
Europe  have  a  smooth,  shining  reddish  surface, 
are  little  esteemed,  on  account  of  their  small 
yield  of  tannin,  and  are  seldom  brought  to  the 
United  States. 

Properties. — Galls  are  "  subglobular,  1  to  2 
Cm.  in  diameter,  externally  blackish  olive-green 
or  blackish-gray,  more  or  less  tuberculated 
above,  the  basal  portion  nearly  smooth  and 
contracted  into  a  short  stalk,  sometimes  with 
a  perforation  on  one  side;  heavy;  fracture 
horny,  yellowish  or  grayish;  in  the  centre  a 
cavity  containing  either  the  partly  developed 
insect,  or  pulverulent  remains  left  by  it ;  nearly 
inodorous;  taste  strongly  astringent."  U.  S. 
The  best  are  externally  of  a  dark  bluish  or 
lead  color,  sometimes  with  a  greenish  tinge, 
internally  whitish  or  brownish,  hard,  solid, 
brittle,  with  a  flinty  fracture,  a  striated  tex- 
ture, and  a  small  spot  or  cavity  in  the  centre, 
indicating  the  presence  of  the  undeveloped  or 
decayed  insect.  Their  powder  is  of  a  light  yel- 
lowish gray.  Those  of  inferior  quality  are  of  a 
lighter  color,  sometimes  reddish  or  nearly  white, 
of  a  loose  texture,  with  a  large  cavity  in  the  cen- 
tre, communicating  externally  by  a  small  hole 
through  which  the  fly  has  escaped.  The  U.  S. 
P.  1890  directed  that  "light,  spongy,  and 
whitish-colored  Nutgalls  should  be  rejected." 
Galls  have  a  bitter,  very  astringent  taste,  and 
when  whole  are  inodorous  or  nearly  so,  but 
bruised  or  in  powder  they  have  a  decided  and 
peculiar  though  not  very  strong  odor.  The 
tannin  of  galls,  usually  known  as  gallo-tannic 
acid,  appears  to  exist  in  the  galls,  in  part  at 
least,  as  a  glucoside,  but  one  very  easily  broken 
up  by  ferments  like  pectase  into  glucose  and 
di-gallic  acid,  C14H10O9,  which  is  the  material, 
therefore,  extracted  from  the  galls.  This  di- 
gallic  acid  may  be  considered  as  the  anhydride 
of  gallic  acid,  C7H6O5,  formed  from  two  mole- 
cules of  this  latter  by  the  elimination  of  one 
molecule  of  water.  Commercial  tannin  yields 
from  0  to  22  per  cent,  of  glucose,  showing  the 
presence  of  varying  amounts  of  the  unaltered 
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glucoside.  Galls  yield,  on  an  average,  from  65  to 
77  per  cent,  of  tannin.  ( See  Acidum  Tannicum 
and  Acidum  Gallicum,  see  also  "  The  Tannins," 
by  Henry  Trimble,  J.  B.  Lippincott  Co.,  1892.) 
All  the  soluble  matter  of  galls  is  taken  up  by 
forty  times  their  weight  of  boiling  water, 
and  the  residue  is  tasteless.  Alcohol  dissolves 
seven  parts  in  ten,  ether  five  parts.  (Thom- 
son's Dispensatory.)  A  saturated  decoction 
deposits  upon  cooling  a  copious  pale-yellow 
precipitate.  The  infusion  or  tincture  affords 
precipitates  with  sulphuric  and  hydrochloric 
acids,  lime  water,  and  ammonium  and  potas- 
sium carbonates,  with  solutions  of  lead  acetate 
and  subaeetate,  copper  and  iron  sulphates, 
silver  and  mercury  nitrates,  and  potassio-anti- 
monyl  tartrate ;  with  solution  of  gelatin ;  and 
with  the  infusions  of  Peruvian  bark,  calumba, 
opium,  and  many  other  vegetables,  especially 
those  containing  alkaloids,  with  most  of  which 
tannic  acid  forms  insoluble  compounds.  The 
infusion  of  galls  reddens  litmus  paper,  is  ren- 
dered orange  by  nitric  acid,  milky  by  mer- 
curic chloride,  and  has  its  color  deepened  by 
ammonia,  but  yields  no  precipitate  with  either 
of  these  reagents.  Zinc  sulphate  was  said  by 
A.  T.  Thomson  to  slowly  occasion  a  precipi- 
tate, but  this  result  was  not  obtained  by  Dun- 
can. Infusion  of  galls  is  rendered  more  per- 
manent by  the  addition  of  10  per  cent,  of  glyc- 
erin. 

A  variety  of  galls  was  imported  into  Ger- 
many, which  was  said  to  be  derived  from  Cen- 
tral Asia,  especially  from  the  provinces  of 
Khokan,  Khiva,  and  Bokhara,  where  they  are 
used  in  dyeing.  They  are  of  various  forms, 
some  being  long,  others  round,  cylindrical,  or 
angular,  and  sometimes  they  are  grouped  upon 
a  single  stalk,  and  covered  with  little  eleva- 
tions. They  differ  from  all  other  galls  by 
their  color,  being  on  one  side  yellow,  and  on 
the  other  of  a  fine  red.  Most  of  them  present 
a  little  opening,  and  in  the  interior  are  eggs 
and  larvae  of  a  peculiar  species  of  aphis.  They 
have  yielded,  on  analysis,  43.10  per  cent,  of 
tannin,  3.03  of  a  green  wax,  16  of  cellulose, 
and  an  undetermined  quantity  of  fecula  and 
volatile  oil.    (R.  Paine,  J.  P.  C,  Avril,  1873.) 

Uses. — Galls  have  a  powerfully  astringent 
action,  but  are  no  longer  prescribed  inter- 
nally.1 

Off.  Prep. — Tinctura  Gallae,  U.  8.;  Unguentum 
Galls,  U.  8.,  Br.;  Unguentum  Gallae  cum  Opio, 
Br. 


1  Aromatic  Syrup  of  Galls. — The  following  old 
formula,  based  upon  one  of  Physick's,  is  still  some- 
times employed.  Macerate  for  twenty-four  hours 
half  an  ounce  of  powdered  galls,  two  drachms  of 
bruised  cinnamon,  and  two  drachms  of  bruised  nut- 
meg, in  half  a  pint  of  brandy ;  then  percolate,  and, 
when  the  liquor  has  ceased  to  pass,  add  enough 
diluted  alcohol  to  yield  half  a  pint  of  filtered  liquor. 
Put  this  into  a  shallow  capsule,  suspend  over  it  two 
ounces  of  sugar  on  a  slip  of  wire  gauze,  and  set 
the  tincture  on  fire.  The  sugar  melts  with  the 
flame,  and  falls  into  the  liquid  beneath.  When  the 
combustion  ceases,  agitate  and  filter.  A  highly 
astringent  aromatic  syrup  is  obtained,  a  fiuidrachm 
of  which  may  be  given  In  diarrhoea.  (A.  J.  P.,  xxvii. 
416.  J 


GAMBIR.  U.  S.  (Br.) 

GAMBIR  [Pale  Catechu] 
[To  replace  Catechu,  Pharm.  1890] 

( garni)  jr) 

"An  extract  prepared  from  the  leaves  and 
twigs  of  Ourouparia  Gambir  (Hunter)  Baillon 
(Fam.  Rubiacece)."  U.  S.  "An  extract  of  the 
leaves  and  young  shoots  of  the  Uncaria  Gam- 
bier,  Roxb."   Br. 

Catechu,  Br.:  Catechu  Pallidum,  Terra  Japonlca, 
Gambier.  Cutch :  Gambir  Cubique,  Fr. ;  Catechu, 
P.  O.;  Katechu,  Gambir-Catechu,  G.;  Catechu,  It.,  Sp. 

Ourouparia  Gambir  (Hunter),  Baillon;  Un- 
caria Gambier,  Roxb. ;  Nauclea  Gambir,  Hunter.2 
This  is  a  climbing  shrub  with  slender  stems 
somewhat  thickened  at  the  nodes,  cylindrical  or 
occasionally  slightly  angular;  leaves  ovate  or 
oblong,  entire,  three  to  four  inches  long, 
rounded  at  the  base  but  abruptly  attenuated  at 
the  apex,  opposite  and  stipulated,  smooth  on 
both  sides.  The  flowers  are  small,  crowded  into 
a  dense  globular  head  on  a  hairy  receptacle; 
the  flower  heads  are  borne  on  long  axillary 
peduncles  which  bear  in  the  middle  a  whorl  of 
bracts.  At  the  point  where  these  bracts  occur 
the  peduncle  breaks  after  the  falling  of  the 
inflorescence  and  the  remainder  of  the  peduncle 
becomes  elongated  and  curved  into  hooks  by 
means  of  which  the  plant  climbs.  Corolla 
gamopetalous,  trumpet-shaped,  tube  slender, 
I  inch  long,  flaring  and  five-lobed  at  the  sum- 
mit; stamens  five,  inserted  on  the  throat  of  the 
corolla;  ovary  inferior,  2-celled;  style  long,  pro- 
truding beyond  the  corolla;  calyx  5-lobed, 
woolly;  fruit  one  inch  long,  pericarp  dry,  de- 
hiscing vertically  into  two  valves;  seeds  very 
numerous. 

It  is  a  native  of  Malacca,  Sumatra,  Cochin- 
China,  and  other  parts  of  Eastern  Asia,  and  is 
largely  cultivated  in  the  islands  of  Bintang, 
Singapore,  and  Prince  of  Wales.  The  gambir 
is  prepared  by  lopping  off  the  leaves,  shoots, 
and  twigs  of  the  plant,  chopping  them  into 
pieces,  and  throwing  them  into  an  iron  pot  filled 
with  boiling  water.  When  the  leaves  are  ex- 
hausted and  the  liquid  sufficiently  thick,  it  is 
poured  into  small  wooden  tubs,  and  so  soon  as 
sufficiently  cool,  a  half  closed  hand  is  plunged 
into  the  semi-fluid  mass  and  a  piece  of  light 
wood  shaped  like  an  elongated  dice  box  rapidly 
worked  up  and  down  in  the  hollow  formed  by 
the  hand.  The  extract  begins  to  thicken  by  a 
process  which  is  compared  to  crystallization. 
The  mass  is  finally  turned  out,  and  cut  into 
cubes,  which  are  put  upon  trays  and  smoke- 
dried.  (See  also  P.  J.,  1892,  1003.)  This  ex- 
tract, which  is  known  by  the  native  Malays  as 
pinang  or  siren  was  first  brought  to  the  atten- 
tion of  the  profession  by  Campbell. 


*The  full  synonymy  of  this  plant  is  exceedingly 
complex.  The  Index  Kewensis  makes  the  genera 
Ourouparia.  Agylophora,  Vncinaria,  all  synonyms  of 
T'ncaria.  The  British  Pharmacopoeia  follows  the 
Index  Kewensis.  but  the  Ouraparia  of  Aublet  ante- 
dates the  Uncaria  of  Schreber  by  fourteen  years. 
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Properties. — Gambir  is  in  "  irregular  masses, 
or  cubes  about  25  Mm.  in  diameter;  externally 
reddish-brown,  pale  brownish-gray,  or  light 
brown;  fracture  dull-earthy,  friable,  crystal- 
line; inodorous,  bitterish,  very  astringent,  with 
a  sweetish  after-taste;  free  from  starch.  Not 
less  than  70  percent,  should  be  soluble  in  alco- 
hol; when  incinerated,  Gambir  should  not  yield 
more  than  5  percent,  of  ash."  U.  S.  "  Catechu 
should  not  afford  any  characteristic  reaction 
with  the  tests  for  starch,  and  should  not 
yield  more  than  5  per  cent,  of  ash  when 
incinerated."  Br.  It  is  light  and  porous, 
so  that  it  floats  when  thrown  in  water.  It 
is  partially  soluble  in  cold  water,  and  almost 
wholly  so  in  boiling  water,  which  deposits 
a  portion  upon  cooling.  Duhamel,  Ecky, 
and  Procter  dissolved  87.5  per  cent,  of  it  in 
cold  water  by  means  of  percolation.  (A.  J.  P., 
xvi.  166.)  Nees  von  Esenbeck  found  it  to  con- 
sist of  from  36  to  40  per  cent,  of  catechutannie 
acid,  a  peculiar  principle  called  catechuin, 
catechin,  or  eatechuic  acid,  gum  or  gummy  ex- 
tractive, a  deposit  like  cinchonic  red,  and 
2.5  per  cent,  of  lignin.  Catechin,  when  per- 
fectly pure,  is  snow-white,  of  a  silky  appear- 
ance, crystallizable  in  fine  needles,  melting  at 
217°  C,  unalterable  in  the  air  if  dry,  fusible 
by  heat,  very  slightly  soluble  in  cold  water, 
with  which  it  softens  and  swells  up,  soluble 
in  boiling  water,  which  deposits  it  on  cooling, 
and  soluble  also  in  alcohol  and  ether.  It  very 
slightly  reddens  litmus  paper,  and,  though  color- 
ing solution  of  chloride  of  iron  green,  and 
producing  with  it  a  grayish  green  precipitate, 
differs  from  tannic  acid  in  not  affecting  a  solu- 
tion of  gelatin.  The  very  great  discordance  of 
different  authors  as  to  its  formula  seems  to  be 
explained  by  some  experiments  of  Etti  (Ann. 
Ch.  Ph.,  186,  p.  327),  who  showed  that  catechin, 
CiaHisOs,  readily  gives  at  100°  C.  (212°  F.), 
or  even  when  kept  for  some  time  over  sul- 
phuric acid,  an  anhvdride,  C38H34O15,  and  at 
160°  C.  (320°  F.)  a  second  anhydride,  CasIfcaOu, 
which,  mixed  in  varying  proportions,  explain 
the  varying  results.  Gautier  (Bull.  Soc.  Chim., 
30,  567)  finds  three  different  catechins  sepa- 
rable by  their  different  solubility  in  water,  all 
of  them  crystallizable.  These  are:  a-catechin, 
CwHssOis  +  2H2O,  melting  at  from  204°  to 
205°  C,  and  present  in  gambir  to  the  amount 
of  12  per  cent. ;  b-catechin,  C47H38O16  +  H2O, 
melting  at  from  176°  to  177°  C,  and  2  per  cent, 
present  in  gambir;  and  c-catechin,  C40H38O16 
+  H2O,  melting  at  163°  C.,  and  present  in  gam- 
bir to  the  amount  of  6.5  per  cent. 

Perkin  and  Yoshitako  (P.  J.,  1902,  p.  530) 
have  made  an  elaborate  investigation  of  gam- 
bir and  acacia  catechus.  They  find  three  cate- 
chins, designated  respectively  as  (a),  (6),  and 
(c).  Catechin  (0),  C15H14O6 -f  4HaO,  occurs 
in  air  dried,  colorless  needles,  melting  at  175° 
to  177°  C,  and  gives  on  fusion  with  alkali, 
phloroglucinol,  protocatechuic  acid,  and  an 
acid  resembling  acetic  acid.  Catechin  (c), 
Ci6Hi40s,  air  dried,  contains  no  water  of  crys- 


tallization and  forms  colorless  prisms,  melting 
at  235°  to  237°  C.  Catechin  (a),  CisHmOs  + 
3HaO  (or  less  probably  C14H14O6  +  3HaO), 
air  dried,  forms  colorless  needles,  melting  at 
204°  to  205°  C. 

Good  gambir  should  occur  in  a  hard  com- 
pact mass,  breaking  up,  when  the  adhering  mat 
is  removed,  into  distinct  cubes  of  a  brownish- 
black  color  externally,  and  a  deep  mahogany- 
red  with  an  occasional  streak  of  yellow  in- 
ternally. It  should  not  steam  when  the  mat  is 
opened.  From  this  quality  it  grades  down  to 
a  stuff  which  has  been  prepared  by  mixing  the 
material  obtained  by  reboiling  the  exhausted 
leaves  with  various  mixtures.  This  lowest 
grade  is  not  in  cubes,  steams  when  opened,  fre- 
quently shows  large  patches  of  black  or  dirty 
blue  color,  and  often  has  a  sour  fetid  odor;  its 
color  varies  from  black  to  light-brown. 

The  varieties  between  the  two  extremes  are 
very  great;  sometimes  gambir  occurs  in  solid 
mass  of  fair  quality;  sometimes  the  cubes  are 
of  extraordinary  size,  and  of  a  color  varying 
from  a  dirty  white  to  very  pale  yellow.  The 
finer  varieties  of  gambir  vary  in  physical  char- 
acteristics; sometimes  it  is  in  oblong  instead  of 
cubical  pieces,  without  differing  in  other  re- 
spects from  the  ordinary  kind;  sometimes  in 
small  circular  cakes,  or  short  cylindrical  pieces, 
heavier  than  water,  of  a  pale  reddish-yellow 
color,  moderately  astringent,  gritty  under  the 
teeth,  and  quite  impure;  sometimes  in  very 
small  cubes,  distinguishable  by  the  black  color 
they  afford  with  tincture  of  iodine,  indicating 
the  admixture  of  sago  or  other  amylaceous 
matter;  and,  finally,  in  circular  cakes  of  the  size 
of  a  small  lozenge  flat  on  one  side  and  some- 
what convex  on  the  other,  of  a  pale  pinkish  yel- 
lowish-white color,  and  chalky  to  the  touch.  This 
is  most  highly  esteemed  by  the  natives  in  India. 
(Pereira.)  At  the  Edinburgh  Forestry  Exhi- 
bition in  1885  the  Maharajah  of  Johore  ex- 
hibited specimens  labelled  "  gambir  produced 
in  Johore."  The  first  quality,  which  was 
"  makan"  (for  eating),  was  in  regular  cubes, 
externally  cassia-brown  color,  internally  pale 
cinnamon  brown,  and  yielded  32  per  cent,  of 
tannic  acid;  the  second  quality  was  in  badly 
formed  cubes,  externally  brown  and  black,  in- 
ternally cinnamon,  and  yielded  30  per  cent,  of 
tannic  acid;  the  third  quality  was  in  dull-brown, 
well-shaped  cubes,  internally  pale  brown,  and 
yielded  19  per  cent,  of  tannic  acid.  The  oblong 
or  parallelo piped  gambir  was  of  a  uniform  dull 
brown,  very  hard  and  strong,  and  yielded  only 
2  per  cent,  of  tannic  acid.  MacEwan  believes 
that  the  low  percentage  of  tannin  was  due  to 
the  decoction  not  having  been  subjected  to  pro- 
longed boiling,  which  favors  the  decomposition 
of  catechin,  with  the  formation  of  catechu- 
tannie acid.  None  of  the  finest  varieties  of 
gambir,  such  as  are  used  by  the  natives  for 
chewing,  occur  to  any  extent  in  American  com- 
merce. Prebble  records  his  examination  of  a 
cube  gambir  of  fine  appearance  which  contained 
a  large  percentage  of  starch.  (P.  J.,  1893,  21.) 
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Enormous  quantities  of  gambir  are  used  both 
in  Europe  and  America  in  tanning,  calico 
printing,  dyeing,  and  other  art  processes  re- 
quiring tannic  acid. 

Uses. — Gambir  is  a  serviceable  remedy  in 
those  cases  where  astringents  are  indicated. 
The  complaints  to  which  it  is  best  adapted  are 
diarrhoea  dependent  on  debility  or  relaxation  of 
the  intestinal  mucous  membrane,  and  passive 
hemorrhages,  particularly  from  the  uterus. 
A  small  piece  held  in  the  mouth  and  allowed 
slowly  to  dissolve  is  an  excellent  remedy  in 
relaxation  of  the  uvula  and  the  irritation  of 
the  fauces  and  troublesome  cough  which  depend 
upon  it.  Applied  to  spongy  gums,  in  the  state 
of  powder,  it  sometimes  proves  useful;  and  it 
has  been  recommended  as  a  dentifrice  in  com- 
bination with  powdered  charcoal,  Peruvian 
bark,  myrrh,  etc. 

Dose,  from  ten  grains  to  half  a  drachm  (0.65 
to  2.0  6m.),  which  should  be  frequently  re- 
peated, and  is  best  given  with  sugar,  gum 
arabic,  and  water. 

Off.  Prep. — Pulvis  Catechu  Compositus,  Br.; 
Tinctura  Gambir  Composita,  V.  S.  {Br.)  ;  Tro- 
chisci  Gambir,  U.  8.  (Br.). 

GELATINUM.  U.  S.,  Br. 

GELATIN 

(ge-lat'j-mlm) 

"  The  purified  air-dried  product  of  the 
hydrolysis  of  certain  animal  tissues,  as  skin, 
ligaments,  and  bones,  by  treatment  with  boiling 
water."  U.  S.  "  The  air-dried  product  of  the 
action  of  boiling  water  on  such  animal  tissues 
as  skin,  tendons,  ligaments,  and  bones."    Br. 

Gelatine ;  Gelatine  anlmale.  Fr.  Cod.:  Colle  de 
Flandre  purine.  Fr.;  Gelatina  alba,  P.  (?.;  Weisser 
Leim,  Gelatine,  Gallerte,  G.;  Gelatina,  Sp. 

Gelatin  is  the  term  applied  to  purified  forms 
of  the  substance  ordinarily  known  as  glue,  and 
the  bones  and  animal  matter  from  which  the 
best  qualities  of  gelatin  are  prepared  are  care- 
fully selected  so  as  to  be  free  from  decomposed 
products  and  odorous  substances.  The  hot  so- 
lution of  gelatin  must  be  thoroughly  clarified 
if  the  so-called  sparkling  gelatin  is  to  be  made. 
The  surface  of  sheet  gelatin  is  covered  with 
lozenge-shaped  marks,  due  to  impressions  left 
by  the  knotted  netting  upon  which  it  is  dried. 
Shred  gelatin  is  made  by  cutting  sheet  gelatin 
into  very  narrow  shreds  by  a  shearing-machine. 
(See  Nat.  Drug.,  1894,  134.)  Gelatose  and 
paragelatose  are  terms  used  by  Dastre  and 
Floresco  to  define  gelatin  which  has  lost  its 
power  of  "  gelatinization  "  through  the  action 
of  ferments  or  microbes,  saline  solutions,  or  the 
prolonged  action  of  boiling  water.  (P.  J"., 
1895,  454.) 

Properties — It  is  officially  described  as  u  an 
amorphous,  more  or  less  transparent  solid, 
usually  shredded  or  in  thin  sheets;  colorless  or 
with    a    slight    yellowish    tint,    inodorous,    and 


having  a  slight,  characteristic,  almost  insipid 
taste.  Unalterable  in  the  air  when  dry,  but 
putrefying  rapidly  when  moist  or  in  solution. 
When  incinerated,  Gelatin  is  decomposed,  leav- 
ing a  slight  mineral  residue,  which  should  not 
exceed  2  percent,  of  the  original  weight.  Gela- 
tin is  insoluble  in  cold  water,  but  swells  and 
softens  when  immersed  in  it,  gradually  ab- 
sorbing from  5  to  10  times  its  weight  of  water. 
It  is  soluble  in  boiling  water,  acetic  acid,  and 
glycerin ;  insoluble  in  alcohol,  ether,  chloroform, 
benzene,  carbon  disulphide,  and  fixed  and  vola- 
tile oils.  When  dissolved  in  boiling  water 
(1  in  50),  it  should  sokdify  upon  cooling,  and 
form  a  transparent  jelly.  An  aqueous  solution 
of  Gelatin  (1  in  5000)  is  at  once  rendered  tur- 
bid on  the  addition  of  tannic  acid  T.S.,  the 
precipitate  being  insoluble  in  the  presence  of 
an  excess  of  the  reagent.  Gelatin  is  precipi- 
tated from  its  aqueous  solution  by  mercuric 
chloride  T.S.  in  excess;  it  is  not  precipitated  by 
a  solution  of  alum,  by  ferric  chloride  T.S.,  or 
by  lead  acetate  T.S.  If  potassium  dichromate 
T.S.  be  added  to  a  solution  of  Gelatin  in  hot 
water,  the  jelly  which  forms  on  cooling  be- 
comes insoluble  in  warm  water  after  exposure 
to  light."  U.  S.  "  In  translucent  and  almost 
colorless  sheets  or  shreds.  A  solution  in  50 
parts  of  hot  water  is  inodorous,  and  solidifies 
to  a  jelly  on  cooling.  Gelatin  is  insoluble  in 
alcohol  (90  por  cent.)  and  ether.  It  dissolves 
in  acetic  acid.  Its  aqueous  solution  yields  a 
precipitate  with  solution  of  tannic  acid,  but  not 
with  solutions  of  other  acids,  nor  with  solution 
of  alum,  solution  of  lead  acetate,  or  test-solu- 
tion of  ferric  chloride."    Br. 

Gelatin  is  largely  used  for  making  capsules. 
Certain  medicines  are  so  offensive  to  the  taste, 
and  consequently  so  likely  to  cause  nausea, 
that  it  is  highly  desirable  to  administer  them 
in  such  a  way  as  to  prevent  their  contact  with 
the  tongue  and  palate.  This  object  is  fully  ac- 
complished, so  far  as  regards  many  disagreeable 
kquid  medicines,  by  the  use  of  the  capsules  of 
gelatin.  A  polished  bulb  of  iron,  ivory,  or 
bone,  of  the  size  and  shape  of  the  capsules  re- 
quired, and  connected  by  a  slender  rod  with  a 
handle,  is  first  greased  by  rubbing  with  an  oiled 
cloth,  and  then  dipped  into  a  solution  of  gelatin 
made  by  heating  six  parts  of  pure  gelatin  with 
one  of  sweetened  water.  Upon  being  with- 
drawn, it  is  held  for  a  short  time  so  as  to  allow 
the  excess  of  the  solution  to  run  off,  and  then 
fixed  with  the  handle  in  a  board,  the  coated  bulb 
being  upward,  until  the  coating  becomes  cold 
and  firm.  The  capsule  is  now  removed  by  the 
fingers,  and  further  dried  by  exposure  on  a 
tray.  A  number  of  capsules  having  been  pre- 
pared, they  are  placed  each  in  a  small  cell  upon 
a  board,  with  their  mouths  upward,  and  the 
liquid  they  are  to  contain  is  introduced  by 
means  of  a  syringe  with  a  fine  point.  Their 
mouths  are  then  closed  with  a  drop  of  the 
solution  of  gelatin  applied  by  means  of  a 
stick  or  glass  rod,  which  is  afterwards 
strengthened  by  an  additional  coating,  given  by 


PART  I. 


Gelatinum  Glycerinatum. — Gelsemium. 


577 


dipping  the  mouth  of  the  capsule  into  the  solu- 
tion diluted  with  a  little  water.  (Redwood's 
Supplement,  p.  664.)  The  capsules  may  be 
made  of  such  a  capacity  as  to  contain  from 
ten  to  fifteen  grains  of  copaiba  or  other  liquid. 
Capsules  are  now  largely  used  for  enclosing  dry 
powders  like  quinine,  etc.  These  are  ovoid  in 
shape,  and  after  being  filled  with  the  powder 
by  the  pharmacist,  are  closed  by  putting  upon 
the  open  end  a  rounded  gelatin  cap  and  press- 
ing it  down  tightly.  When  so-called  soft  cap- 
sules are  desired,  a  small  quantity  of  glycerin 
is  introduced  into  the  gelatin  mass;  this  makes 
the  film  elastic  by  preventing  its  drying  com- 
pletely. 

Uses. — The  experiments  of  Dastre  and  Flo- 
resco  (C.  B.  S.  B.,  1896,  ii. ;  iii.),  which  have 
been  confirmed  by  a  number  of  observers,  show 
that  gelatin  has  the  power  of  greatly  increas- 
ing the  coagulability  of  the  blood.  According 
to  H.  C.  Wood,  Jr.  {Am.  Med.,  1902,  iii.), 
this  property  is  not  destroyed  by  digestion. 
This  coagulating  action  has  been  taken  advan- 
tage of  in  the  treatment  of  aneurism  and 
hemorrhage.  The  results  in  aneurism  have, 
however,  not  been  entirely  encouraging.  In 
hemorrhages  not  too  acute,  as  menorrhagia  or 
moderate  hemoptysis,  the  gelatin  may  be  success- 
fully given  by  mouth  in  the  form  of  a  10  per 
cent,  jelly.  In  severe  types  of  bleeding,  as 
hematemesis,  it  may  be  given  hypodermically 
in  warm  physiological  salt  solution.  Great 
care  must  be  observed  in  its  hypodermic  use, 
as  several  cases  of  fatal  tetanus  have  followed 
this  treatment.  For  hypodermic  use  only  the 
especially  prepared  Gelatinum  Sterilizatum  pro 
injectione,  which  is  now  marketed  by  several 
manufacturing  houses,  should  be  employed.  It 
is  asserted  that  the  remedy  is  useful  also  as  a 
local  styptic  in  epistaxis. 

Dose,  one-half  to  one  ounce  (15.5  to  31  Gm.). 

Off.  Prep. — Gelatinum  Glycerinatum,  U.  8.; 
Suppositoria  Glycerini,  Br.  (Vehicle  for  lamellae 
in  Br.) 

GELATINUM  GLYCERINATUM.  U.  S. 

GLYCERINATED  GELATIN 

(ge-lat'i-num  glyc-e-ri-na'tum) 

Gelatina  Glycerinata.  Gelatinum  Glycerini ;  Glyc- 
erin Jelly;  Gelee  Glyc6rinee,  Fr.;  Glycerinleim,  O. 

* "  Gelatin,  one  hundred  grammes  [or  3 
ounces  av.,  231  grains]  ;  Glycerin,  one  hundred 
grammes  [or  3  ounces  av.,  231  grains],  Water, 
a  sufficient  quantity,  to  make  two  hundred 
grammes  [or  7  ounces  av.,  24  grains].  Pour 
upon  the  Gelatin  sufficient  Water,  which  has 
been  previously  boiled  and  cooled,  to  cover  it; 
allow  it  to  stand  one  hour;  pour  off  the  Water 
and  allow  the  Gelatin  to  drain  for  a  few  min- 
utes; then  transfer  it  to  a  tared  dish,  add  the 
Glycerin,  and  heat  it  on  a  water-bath  until  the 
gelatin  is  dissolved.  Strain  the  solution  while 
hot,  and  continue  to  heat  on  the  water-bath  until 
the  product  weighs  two  hundred  grammes  [or  7 

(37) 


ounces  av.,  24  grains].  When  cold,  cut  the 
mass  into  pieces,  and  preserve  these  in  suitable 
containers."  U.  S. 

This  preparation  was  made  official  for  the 
first  time  in  the  U.  S.  Pharm.  (8th  Rev.). 

Uses. — Glycerinated  gelatin  is  used  solely  as 
a  vehicle  in  making  gelatin  suppositories, 
bougies,  etc.     (See  Suppositoria.) 

GELSEMIUM.  U.  S.  (Br.) 

GELSEMIUM 

(gel-sem'i-um) 

"  The  dried  rhizome  and  roots  of  Gelsemium 
sempervirens  (Linne)  Aiton  filius  (Fam.  Loga- 
niacecB)."  U.  S.  "  The  dried  rhizome  and  roots 
of  Gelsemium  nitidum,  Michaux."   Br. 

Gelsemii  Radix,  Br.,  Gelsemium  Root,  Yellow  Jas- 
mine, Yellow  Jessamine,  Carolina  or  American  Yel- 
low Jessamine,  Yellow  or  Evening  Trumpet  Flower ; 
Gelsemium,  Fr.  Cod. ;  Jasmin  sauvage,  Fr. ;  Gelsemie, 
Giftjasmin,  Q.;  Gelsemio,  Sp. 

Gelsemium  sempervirens  (L),  Ait.  f.,  Britton 
and  Brown;  also  Ait.  f.  (1211). — Bignonia 
sempervirens,  L.  (1753). — Gelsemium  nitidum, 
Michx.  (1803).— G.  lucidum,  Poiv.— The  yellow 
or  Carolina  jasmine  is  one  of  the  most  beautiful 
climbing  plants  of  our  Southern  States,1  ascend- 
ing lofty  trees,  and  forming  festoons  from  one 
tree  to  another,  and  during  its  flowering  season, 
in  the  early  spring,  scenting  the  atmosphere 
with  its  delicious  odor.  The  stem  is  twining, 
smooth,  and  shining;  the  leaves  perennial, 
opposite,  shortly  petiolate,  lanceolate,  entire, 
dark  green  above,  and  paler  beneath;  the 
flowers  in  axillary  clusters,  large,  of  a  deep- 
yellow  color,  and  fragrant,  with  a  very  small, 
five-leaved  calyx,  and  a  funnel-shaped  corolla, 
having  a  spreading,  five-lobed,  nearly  equal 
border.  The  fruit  is  a  flat,  compressed  capsule, 
divisible  into  two  parts,  two-celled,  and  fur- 
nished with  flat  seeds,  which  adhere  to  the  mar- 
gins of  the  valves.  The  plant  grows  in  rich, 
moist  soils  along  the  sea-coast  from  Virginia 
to  the  south  of  Florida.  The  flowers  are  said 
to  be  poisonous.  Gelsemium  elegans,  Benth.,  of 
upper  Burma  is  an  extremely  poisonous  creeper 
which  contains  gelsemine  or  an  allied  alkaloid. 

Properties. — As  we  have  seen  it  in  commerce, 
the  rhizome  is  sliced  into  pieces,  about  an  inch 
in  length,  cylindrical  or  split,  very  light  and 
fibrous,  of  a  dirty  yellowish-white  color,  but 
darker  where  the  epidermis  remains,  of  a  slight, 
feebly  narcotic  odor,  and  a  bitterish,  not  un- 
pleasant taste.  It  is  officially  described  as 
"  cylindrical,  usually  in  cut  pieces  of  variable 
length,  from  5  to  20,  or  even  30  Mm.  in 
diameter ;  externally  light  yellowish-brown,  with 
purplish-brown  longitudinal  lines;  fracture  of 
the  rhizome  splintery,  the  roots  breaking  with 
one-half  the  fracture  transverse,  the  other  half 

1  This  official  plant  must  not  be  confounded  with 
the  true  yellow  jasmine  of  Madeira,  often  planted  in 
the  Southern  States,  which  is  the  Jasminum  odoratis- 
simum,  L.,  which  also  has  very  fragrant  yellow 
flowers. 
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oblique  or  short-splintery;  bark  about  1  Mm. 
thick;  wood  pale  yellow,  porous,  but  tough, 
with  numerous  distinct  medullary  rays,  in  the 
rhizome  excentric,  and  with  four  groups  of  in- 
ternal phloem;  odor  pronounced,  characteristic; 
taste  slightly  aromatic,  bitter."  U.  S.  A  micro- 
scopic character,  said  by  Rothrock  to  be  diag- 
nostic, is  the  more  or  less  complete  division  of 
the  pith  into  four  parts  bv  plates  of  large, 
thin-walled  cells.  (A.  J.  P./ 1884.)  For  elab- 
orate study  of  structure  of  gelsemium,  see 
A.  J.  P.,  1898,  398;  A.  J.  P.,  1899,  422;  D.  C, 
1901,  244.  Sayre  (A.  J.  P.,  1S97,  8)  found 
specimens  of  the  root  mixed  with  considerable 
proportions  of  the  stem.  Ingham  (A.  J.  P., 
1897,  234)  found  that  there  was  not  much 
difference  between  the  root  and  rhizome  in 
alkaloidal  value,  but  the  stem  does  not  appear 
to  contain  either  gelsemine  or  gelsemic  acid. 
(See  also  A.  J.  P.,  1897,  140.)  Gelsemium 
yields  its  virtues  to  water,  and  readily  to  diluted 
alcohol.  Analyzed  by  Henry  Kollock,  it  was 
found  to  contain  gum,  starch,  pectic  acid, 
albumen,  gallic  acid,  fixed  oil,  a  fatty  resin,  a 
dry  acrid  resin,  yellow  coloring  matter,  volatile 
oil,  extractive,  lignin,  a  peculiar  alkaloid  called 
gelsemine,  potassium,  calcium,  and  magnesium 
salts,  iron,  and  silica.  The  alkaloid,  however, 
was  not  obtained  sufficiently  pure  to  admit  of  a 
full  investigation  of  its  properties.  (.1.  J.  P., 
xxvii.)  After  Kollock's  experiments,  the  alka- 
loid was  obtained  in  a  crystalline  form,  hut 
still  impure,  by  Maisch,  from  a  tincture  of  the 
root,  by  a  process  of  which  a  very  brief  ab- 
stract is  given  in  A.  J.  J'.,  1869,  by  C.  L.  Eberle, 
who  in  the  same  paper  publishes  the  results  of 
his  own  investigation.  Kherle  not  only  ex- 
tracted gelsemine,  but  also  satisfactorily  estab- 
lished its  alkaline  properties,  and  proved  that 
it  was  not  contained  in  the  wood  of  the  root. 
Soon  afterwards,  the  chemistry  of  yellow  jas- 
mine was  more  thoroughlv  investigated  by 
Theo.  G.  Wormley.  (A.  J.  P.,  1870.)  He  ob- 
tained pure  gelsemine  from  the  root  and  a 
peculiar  acid,  which  he  called  gelseminic  (gel- 
semic) acid. 

Gelsemic  or  Gelseminic  Acid. — Wormley  ob- 
tained the  acid  from  a  fluidextract  of  the  root. 
which  is  actually  a  concentrated  tincture,  by 
evaporating  it  on  a  water  bath  to  about  one- 
eighth  of  its  volume,  adding  to  the  residue  sev- 
eral times  its  bulk  of  pure  water,  allowing  the 
mixture  to  stand  until  the  supernatant  liquid 
is  nearly  or  quite  clear,  then  transferring  to  a 
filter,  washing  the  solids  well  with  water,  and 
reducing  the  filtrate  thus  obtained,  together 
with  the  washings,  on  a  water  bath,  to  about  the 
volume  of  the  concentrated  fluidextract.  To 
this,  filtered  if  necessary,  hydrochloric  acid  is 
added  in  the  proportion  of  a  drop  of  the  pure 
acid  to  each  fluidounce  of  the  original  fluidex- 
tract; the  acidulated  liquid  is  then  agitated 
with  twice  its  volume  of  ether;  and,  after  the 
liquids  have  separated,  the  ethereal  portion  is 
decanted,  the  aqueous  liquid  again  agitated  with 
a  similar  quantity  of  ether,  which  is  in  its  turn 


decanted,  and  the  aqueous  part  finally  washed 
with  about  its  volume  of  ether.     On  mixing  the 
ethereal    liquids   thus    obtained,    and    allowing 
them  to  evaporate  spontaneously,  the  gelsemic 
acid  is  left,  chiefly  in  the  form  of  nearly  color- 
less groups  of  crystals,  together  with  more  or 
less    yellowish    or    brownish    resinous    matter. 
From  this  the  crystals  are  separated  by  washing 
with  a  little  cold  absolute  alcohol,  which  dis- 
solves the  resin,  with  but  a  little  of  the  crystals. 
To  purify  the  crystals  further,  they  are  mixed 
with  a  little  hot  water,  and  extracted  from  the 
mixture   when   cool   by  chloroform,   which,   on 
spontaneous  evaporation,  yields  them  nearly  if 
not   quite   colorless.     The   acid,   when   pure,   is 
colorless,  inodorous,  almost  tasteless,  and  readily 
erystallizable,  usually  in  groups  or  tufts  of  fine 
needles.     The  action  of  concentrated  nitric  acid 
may  be  considered  as  a  test.    If  a  drop  of  this 
acid  be  added  to  gelsemic  acid  or  any  of  its 
salts,  it  forms  a  yellow,  reddish,  or  red  solu- 
tion, which,  if  treated  with  ammonia  in  excess 
becomes  of  a  deep  blood-red  color,  lasting  for 
hours.     The  one-thousandth  of  a  grain  will  ex- 
hibit these  changes.     Potassium,  sodium,  or  am- 
monium hydroxide,  added  to  the  acid,  cause  it 
to  become  intensely  yellow,  and  form  with  it 
highly  fluorescent  solutions.     The  acid  is  fusi- 
ble, and,  at  a   high  heat,  volatilizable  without 
change.     Bobbins    (Dcut.    Chem.    Ges.,    1876, 
1182),  who  has  also  investigated  gelsemic  acid, 
slates  that  it  is  identical  with  aesculin  (the  glu- 
coside  of  the  horse-chestnut),  and  gives  it  the 
formula  CisHieOs  4-  IJH2O.     Dragendorff  and 
Schwartz  both  believed  with  Robbins  that  gel- 
acid  was  identical  with  aesculin. 
The  subject  was  (A.  I.  P.,  July,  1882)  re-in- 
vest igated  by  Wormley,  who  found  that  gelsemic 
acid  differs  from  aesculin  in  the  following  well- 
marked    particulars:    1,   in    crystallization,   the 
gelsemic  acid  crystallizing  much  more  readily; 
2,  in  solubility,  the  gelsemic  acid  being  more 
soluble  in  ether  and  less  soluble  in  water  than 
aesculin ;  3,  gelsemic  acid  is  not  soluble  in  hy- 
drochloric acid,   while  aesculin  is;  4,  corrosive 
sublimate    gives    a    copious    yellow    precipitate 
with  gelsemic  acid,  while  it  gives  no  result  with 
aesculin ;  5,  copper  sulphate  and  lead   acetate 
yield  precipitates  with  gelsemic  acid  differing 
from  those  of  the  same  reagents  with  aesculin. 
The    conclusion    of    Wormley,    that    they    are 
"  verv  different  substances,"  has  been  confirmed 
by  Coblentz.  (Proc.  A.  Ph.  A.,  1897,  225.)     He 
found  that  gelsemic  acid  was  not  a  glucoside, 
as  it  remained  unchanged  after  prolonged  boil- 
ing with  diluted  acids,  no  reaction  with  phenyl- 
hydrazine  being  obtainable.     Coblentz  explains 
Robbins'   reaction   with   Fehling's   solution    by 
showing  that  gelsemic  acid  has  active  reducing 
powers  upon  copper,  silver,  mercury,  and  other 
similar  metallic  salts.     The  differences  between 
it  and  aesculin  mav  be  thus  summarized :  iEscu- 
lin,  formula  CisHieOs  4-  1£H20,  melts  at  160° 
C;    gelsemic    acid,    formula    C13H11O6,    melts 
at  206°   C;  aesculin  forms  a  penta-acetyl  de- 
rivative melting  at  from  203°  to  206°  C.;  gel- 
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semic  acid  forms  a  diacetyl  derivative  melting 
at  180°  C.j  aesculin  splits  up  into  sugar  and 
aesculetin;  gelsemic  acid  does  not  hydrolyze; 
aesculin  forms  a  bromine  derivative  melting  at 
from  193°  to  195°  C. ;  gelsemic  acid  forms  a 
bromine  derivative  melting  at  250°  C. 

E.  Schmidt  believes  that  Wormley's  gelsemic 
acid  is  identical  with  scopoletin  derived  from 
scopola  root,  and  gives  the  name  as  p-methylces- 
culetin,  CsB.s  ( CHa)  Oi. 

Coblentz  found  that  one  part  of  gelsemic 
acid  was  soluble  in  1490  parts  of  distilled 
water  at  30°  C,  in  415  parts  of  absolute 
ether  at  22°  C,  in  135  parts  of  chloroform 
at  24°  C,  and  readily  soluble  in  hot  alcohol 
and    glacial    acetic    acid. 

Gelsemine. — This  may  be  obtained,  according 
to  Wormley,  from  the  concentrated  extract 
from  which  gelsemic  acid  has  been  separated 
by  ether,  by  rendering  it  slightly  alkaline  with 
potassium  hydroxide  (Schwartz  prefers  so- 
dium hydroxide  solution  on  account  of  the  too 
great  energy  of  the  potassium  hydroxide), 
then  agitating  repeatedly  with  chloroform, 
which  dissolves  the  alkaloid  with  some  impur- 
ities, and  yields  it,  when  evaporated  at  a 
very  moderate  heat,  in  the  form  of  a  hard, 
gum-like,  yellowish  or  brownish-yellow  solid. 
If  this  be  treated  with  a  little  water,  and  acid- 
ulated with  hydrochloric  acid,  it  yields  the 
alkaloid  with  some  impurities  to  the  liquid, 
which,  if  now  filtered,  evaporated  to  about  one- 
sixteenth  by  volume  of  the  original  fluidextract 
employed,  and  then  treated  with  a  slight  excess 
of  potassium  hydroxide,  will  give  up  the  alka- 
loid in  the  form  of  a  more  or  less  white  precipi- 
tate. This,  upon  being  separated,  and  allowed 
to  dry,  shrinks  greatly,  and  becomes  dark.  To 
purify  it,  the  dry  mass  is  powdered,  and  dis- 
solved, with  the  aid  of  a  few  drops  of  hydro- 
chloric acid,  in  a  little  water,  from  which  the 
alkaloid  is  precipitated  by  a  slight  excess  of 
potassium  hydroxide,  and  then  taken  up  by 
ether,  which  leaves  it,  on  spontaneous  evapora- 
tion, in  the  state  of  a  very  hard,  brittle,  and 
transparent  mass,  strongly  adhering  to  the  sur- 
face of  the  vessel  employed.  If  now  detached 
and  pulverized,  it  forms  a  powder  nearly  or 
quite  colorless.  If  still  colored,  it  may  be  again 
treated  with  ether.  Gelsemine  was  obtained 
in  a  much  purer  state  than  had  been  previously 
made  by  A.  W.  Gerrard.  (A.  J.  P.,  1883,  p. 
258.)  It  is  a  brittle,  transparent  solid,  crystal- 
lizing with  difficulty  from  alcohol.  Boiling 
water  sparingly  dissolves  it.  It  softens  at 
38°  C,  and  fuses  at  45°  C.  The  pure  base 
gives  no  color  reaction  with  strong  nitric  acid, 
and  the  mixture  is  scarcely  changed  in  color 
by  heating.  Strong  sulphuric  acid  has  no  ap- 
parent action  upon  it;  but  if  to  the  mixture  a 
little  manganic  oxide  be  added  and  then  rubbed 
with  a  glass  rod,  a  deep  crimson-red  is  obtained, 
passing  to  green.  This  reaction  is  so  delicate 
that  it  can  be  demonstrated  with  a  solution  of 
1  in  100,000.  If  this  reaction  be  performed 
upon  the  pure  alkaloid,  the  color  may  be  suf- 


ficiently intense  to  cause  it  to  be  mistaken  for 
strychnine,  but  if  a  parallel  experiment  be  car- 
ried on  with  strychnine,  the  two  alkaloids  cannot 
be  mistaken,  for  the  strychnine  gives  an  intense 
purple,  passing  to  red.  Gerrard  analyzed  the 
alkaloid  with  care,  and  gives  the  formula  Cia 
H14NO3  as  its  correct  composition.  F.  A. 
Thompson  (Ph.  Era,  1887,  p.  3)  announced 
the  presence  of  a  second  alkaloid,  which  he 
called  gelseminine.  After  obtaining  a  solution 
of  the  alkaloids  as  sulphates  he  agitates  it 
with  an  alkali  and  ether;  the  ethereal  solution 
is  shaken  with  water  acidulated  with  hydro- 
chloric acid,  and  the  alkaloids  are  converted 
into  hydrochlorides  ;  gelseminine  hydrochloride 
being  easily  soluble,  and  gelsemine  hydrochlo- 
ride less  soluble,  the  latter  is  deposited  on  stand- 
ing, and  may  be  obtained  pure  by  repeated 
crystallizations.  He  asserts  that  gelseminine 
differs  greatly  in  physical  and  chemical  proper- 
ties from  gelsemine,  but,  as  he  did  not  suc- 
ceed in  obtaining  it  absolutely  pure,  did  not 
give  the  differences. 

According  to  Cushny  "  Gelsemine  is  only 
slightly  active,  inducing  the  same  symptoms  in 
frogs  as  strychnine,  but  having  no  effect  on 
mammals,  even  when  injected  into  a  vein  in  very 
large  quantity.  Gelseminine,  on  the  other  hand, 
is  a  powerful  poison  which  resembles  coniine  in 
most  of  its  effects.  The  action  of  gelsemium  is 
undoubtedly  due  to  gelseminine  and  not  to 
gelsemine,  as  far  as  mammals  are  concerned. 

The  pupils  are  very  widely  dilated  by  gel- 
seminine when  a  solution  is  applied  locally  to 
the  eye,  much  less  so  in  general  poisoning,  in 
which  the  respiration  generally  fails  before  the 
pupil  is  fully  dilated.  The  power  of  accom- 
modation is  also  entirely  lost  when  gelseminine 
or  gelsemium  tincture  is  applied  to  the  eye." 

Uses. — Gelsemium  1  produces  in  the  healthy 
adult  agreeable  sensations  of  languor,  with 
muscular  relaxation,  so  that  the  subject  finds 
some  difficulty  in  moving  the  eyelids  and  keep- 
ing the  jaws  closed.  More  largely  taken,  it 
occasions  dizziness,  dimness  of  vision,  dilated 
pupil,  general  muscular  debility,  and  universal 
prostration,  reducing  the  frequency  and  force 
of  the  pulse,  and  the  frequency  of  respiration. 
After  very  pronounced  poisonous  doses  the 
symptoms  which  have  just  been  enumerated  are 
intensified:   double  or  impaired  vision,   ptosis, 

1  Gelsemium  is  said  to  have  been  long  popularly 
employed  as  a  vermifuge  in  the  Southern  and  South- 
western States ;  but  Its  more  valuable  properties 
have  been  known  but  a  few  years.  Their  discovery 
was  accidental.  A  planter  of  Mississippi,  laboring 
under  an  obstinate  bilious  fever,  directed  his  servant 
to  get  a  particular  root  from  the  garden  and  prepare 
a  tea  from  it.  The  tea  was  prepared  accordingly, 
and  drunk  by  the  invalid,  who  was  soon  afterwards 
affected  with  great  prostration,  and  especially  mus- 
cular debility,  so  that  he  could  not  raise  a  limb,  but 
without  stupor.  These  effects  gradually  passed  off, 
and  with  them  the  fever.  The  servant  had  made  a 
mistake  in  the  root,  and  dug  that  of  the  gelsemium 
instead  of  the  one  intended.  The  planter,  having 
made  this  discovery,  employed  the  root  afterwards 
with  success  upon  his  own  plantation  and  in  the 
neighborhood.  The  remedy  passed  into  the  hands  of 
irregular  practitioners,  and  was  used  by  the  "  eclectic 
physicians  "  before  its  virtues  came  to  the  knowledge 
of  the  profession. 
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dilated  insensible  pupils,  falling  of  the  lower 
jaw,  loss  of  power  of  enunciation,  and  excessive 
muscular  relaxation  are  associated  with  slow, 
labored  breathing,  which  in  some  cases  is  inter- 
rupted by  violent  spells  of  dyspnoea;  conscious- 
ness is  long  unimpaired,  but  is  apt  to  be  lost 
before  death,  and  in  rare  cases  unconsciousness 
has  been  present,  even  although  recovery  fol- 
lowed. Of  the  various  symptoms  of  gelsemium 
poisoning  the  most  characteristic  are  the  drop- 
ping of  the  jaw  and  the  ocular  manifestations, 
combined  with  general  muscular  relaxation. 
The  effects  usually  begin  in  half  an  hour,  but 
sometimes  almost  immediately.  According  to 
Wormley,  death  has  occurred  at  periods  which 
vary  from  one  to  seven  and  a  half  hours, 
Twelve  minims  of  the  fluidextract  are  said  to 
have  proved  fatal  to  a  boy  three  years  old,  and 
thirty-five  drops  of  a  tincture  of  the  bark  have 
caused  death  in  one  hour  and  a  half.  In  sev- 
eral instances  a  drachm  of  the  fluidextract  has, 
under  treatment,  been  recovered  from.  M.  P. 
Hatfield  has  recorded  a  case  in  which  fifteen 
grains  of  a  resinoid  extract  of  gelsemium 
caused  the  death  of  a  woman  in  one  hour. 

The  treatment  of  poisoning  by  gelsemium 
should  consist  in  evacuating  the  stomach,  main- 
taining absolute  rest  in  the  horizontal  position, 
keeping  up  the  bodily  temperature,  if  required, 
by  external  warmth,  and  administering  spinal 
and  arterial  stimulants.  We  have  very  little 
experimental  data  as  to  the  physiological  anti- 
dotes to  gelsemium.  Our  general  knowledge  in- 
dicates that  morphine,  atropine,  strychnine,  and 
digitalis  given  hvpodermically  should  be  of  ser- 
vice in  the  treatment  of  the  poisoning,  and 
Courtright  (quoted  by  Wormley)  narrates  I 
case  in  which  the  hypodermic  injection  of  three 
grains  of  morphine,  in  divided  doses,  within  a 
few  moments  was  followed  by  marked  improve- 
ment and  recovery,  although  the  patient  had 
taken  between  one  and  two  teaspoon fuls  of  the 
tincture  of  gelsemium.  The  combined  injec- 
tion of  atropine  and  morphine  probably  affords 
the  best  available  treatment. 

Physiological  studies,  while  by  no  means 
complete,  have  thrown  much  light  upon  the 
action  of  gelsemium.  The  muscular  weak- 
ness which  it  causes  is  always  associated  with 
a  depression  of  reflex  activity,  and  is  the  re- 
sult of  a  direct  paralyzing  influence  upon  the 
spinal  cord,  as  probably  is  also  the  diminution 
of  sensibility,  the  nerves  and  muscles  not  being 
sensibly  affected  by  the  poison.  The  action 
upon  the  circulation  is  less  marked  than  upon 
the  nervous  system,  the  heart  and  arterial  pres- 
sure not  being  much  affected  by  therapeutic 
doses.  After  toxic  amounts  there  is  great  de- 
pression of  the  circulation,  which  has  been 
shown  by  I.  Ott  to  be  at  least  in  part  due  to  a 
direct  action  upon  the  heart.  The  dilatation  of 
the  pupil  which  is  present  in  poisoning  with 
the  drug,  and  which  is  also  produced  by  its 
local  application  to  the  eye,  is  probably  due  to 
a  paralysis  of  the  oculomotor  nerve,  to  which 
also  may  be  ascribed  the  palsy  of  accommoda- 


tion and  of  the  external  rectus  muscle.  The 
diseases  in  which  the  medicine  has  been  pre- 
scribed are  intermittent,  remittent,  typhoid,  and 
yellow  fevers,  inflammation  of  the  lungs  and 
pleura,  dysentery,  rheumatism,  neuralgia,  dys- 
menorrhea, delirium  tremens,  trismus  nascen- 
tium,  chorea,  hysteria,  and  epilepsy.  The  drug 
is,  however,  not  applicable  to  the  treatment  of 
low  fevers,  and  is  not  sufficiently  powerful  as 
a  cardiac  depressant  to  be  relied  upon  in  very 
sthenic  inflammations;  its  use  should  be  chiefly 
restricted  to  spasmodic  and  neuralgic  affections. 
In  supraorbital  neuralgia,  dysmenorrhea,  and  in 
odontalgia  it  has  been  especially  commended. 

There  is  much  testimony  as  to  its  antiperiodic 
properties,  and  it  may  be  used  as  an  adjuvant 
to  quinine  in  the  treatment  of  remittent  fever. 
James  D.  McGarghey  praises  it  especially  in 
cases  of  intermittent  fever,  when  the  attacks  are 
disposed  to  return  obstinately  and  irregularly, 
(P.  M.  T.,  March  7,  1874.)  It  has  also  been 
employed  with  a  measure  of  success  in  con- 
trolling cardiac  palpitations.  The  gelsemine  of 
Wormley  included  gelseminine  and  was  conse- 
quently powerful.  Until  both  alkaloids  are 
found  in  commerce  in  a  state  of  purity  it  would 
he  unwise  to  state  the  dose  of  either. 

Gelsemium  should  be  administered  in  the 
form  either  of  the  tincture  or  of  the  fluidex- 
tract, the  dose  of  the  tincture  being  ten  minims 
(0.6  Cc.).  that  of  the  fluidextract  two  minims 
(0.12  Cc);  to  be  repeated,  if  necessary,  every 
2,  4,  or  6  hours,  and  gradually  increased  until 
the  object  is  obtained,  or  some  obvious  effect 
is  produced  on  the  system. 

Dole,  of  irelsemium,  one  to  two  grains  (0.065 
to  0.13  Gm.). 

Off.  Prep. — Fluidextraetum  Gelsemii,  V.  S.; 
Tinctura  QeUemli,  U.  8.,  Br. 

GENTIANA.  U.  S.  (Br.) 

GENTIAN 

($en-tl-a'na) 

"  The  dried  rhizome  and  roots  of  Gentiana 
lutea  Linne  (Fam.  Gentianaceae) ."  U.  S.  "The 
dried  rhizome  and  roots  of  Gentiana  lutea, 
Linn."  Br. 

Gentiana;  Radix,  Br.,  Gentian  Iloot,  Bitter  Root, 
Fel  Root;  Radix  Gentianse  Rubrse  (vel  Lutere  vel 
Majorle)  ;  Gentlane  (Racine),  Fr.  Cod.;  Racine  de 
Gentiane  (de  Gentiane  jaune),  Gentiane  jaune,  Fr. ; 
Radix  Gentianae.  P.  Q. ;  Enzian.  Enzianwurzel,  Bit- 
terwurzel,  Rother  Enzian,  G. ;  Genziana,  It. ;  Genciana 
(Raiz  de),  Sp. 

Gentiana  lutea,  Willd.,  Sp.  Plant,  i.  1331; 
Woodv.,  Med.  Bot.,  p.  273,  t.  95 ;  Carson,  Illust. 
of  Med.  Bot.,  ii.  12,  pi.  60 — Yellow  Gentian  is 
among  the  most  remarkable  of  the  species  which 
compose  this  genus,  both  for  its  beauty  and 
great  comparative  size.  From  its  thick,  long, 
branching,  perennial  root,  an  erect,  round  stem 
rises  to  the  height  of  three  or  four  feet,  bearing 
opposite,  sessile,  ovate,  acute,  five-nerved  leaves 
of  a  bright-green  color,  and  somewhat  glaucous. 
The  lower  leaves,  which  spring  from  the  root, 
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are  narrowed  at  their  base  into  the  form  of  a 
petiole.  The  flowers  are  large  and  beautiful, 
of  a  yellow  color,  peduncled,  and  placed  in 
whorls  at  the  axils  of  the  upper  leaves.  The 
calyx  is  monophyllous,  membranous,  yellowish, 
and  semi-transparent,  splitting  when  the  flower 
opens,  and  reflected  when  it  is  fully  expanded; 
the  corolla  is  rotate,  and  deeply  divided  into 
five  or  six  lanceolate,  acute  segments;  the 
stamens  are  five  or  six,  and  shorter  than  the 
corolla.  The  plant  grows  among  the  Apen- 
nines, the  Alps,  the  Pyrenees,  and  in  other 
mountainous  or  elevated  regions  of  Europe.  It 
is  stated  by  Bourquelot  and  Herissey  that  in 
order  to  develop  the  deep  colored  fracture  pre- 
ferred by  many  druggists  the  root  is  frequently 
submitted  to  fermentation  by  heaping  it  up  into 
a  mass  which  becomes  heated.  Gentian  root 
which  has  thus  been  treated  is  said  to  yield 
27  per  cent,  less  extractive  than  does  that  which 
has  been  properly  dried.  Further,  even  in  the 
best  commercial  dried  root  the  sucrose,  gen- 
tianose  and  gentiopicrin  of  the  fresh  root  are 
present  only  in  extremely  small  amounts. 
(J.  P.  C,  6, 16,  513.) 

Several  other  species  possess  analogous  vir- 
tues, and  are  used  for  similar  purposes.  The 
roots  of  G.  purpurea  and  G.  punctata,  inhabit- 
ing the  same  regions  as  G.  lutea,  and  of  G. 
pannonica,  growing  in  Austria,  are  said  to  be 
often  mingled  with  the  official,  from  which  they 
are  scarcely  distinguishable.  The  G.  macro- 
phylla  of  Pallas  is  used  in  Siberia;  one  in- 
digenous species,  G.  Catesbcei  (now  G.  Elliottii, 
Chapm.),1  growing  in  the  Southern  States, 
formerly  had  a  place  in  the  secondary  catalogue 
of  the  U.  S.  Pharmacopoeia,  and  is  reputed  to 
be  but  little  inferior  to  the  official  species. 
G.  quinquefolia,  L.  (G.  quinqueflora,  Lam.), 
growing  throughout  the  Northern  and  North- 
western States,  is  said  to  be  much  used  in 
domestic  practice.  In  Europe  the  rhizome  of 
the  G.  asclepiadea  and  G.  lutea  are  often  ad- 
mixed with  the  official  rhizome.  According  to 
Vogl  they  can  be  detected  by  the  abundance  of 
lignified  prosenchymatous  elements  and  stone 
cells,  the  genuine  powder  containing  scarcely 
any  lignified  elements  other  than  large  reticu- 
lated vessels.    (0.  Z.,  1903,  141.) 

Properties. — As  found  in  commerce,  gentian 
is  in  pieces  of  various  dimensions  and  shapes, 
usually  of  considerable  length,  consisting  some- 

1  Qentiana  Elliottii,  Chapm. — The  blue  gentian  has 
a  perennial,  branching,  somewhat  fleshy  root,  and  a 
simple,  erect,  rough  stem,  rising  eight  or  ten  inches 
in  height,  and  bearing  opposite  leaves,  which  are 
ovate-lanceolate,  acute,  and  rough  on  their  margin. 
The  flowers  are  of  a  palish-blue  color,  crowded,  nearly 
sessile,  and  axillary  or  terminal.  The  divisions  of  the 
calyx  are  linear-lanceolate,  and  longer  than  the  tube. 
The  corolla  is  large,  ventricose,  plaited,  and  divided 
at  its  border  into  ten  segments,  of  which  the  five 
outer  are  more  or  less  acute,  the  five  Inner  bifid  and 
fringed.  The  number  of  stamens  Is  five,  and  the  two 
stigmas  are  seated  on  the  germ.  The  capsule  is 
oblong,  acuminate,  with  two  valves,  and  a  single  cell. 
O.  Elliottii,  Chapm.  grows  in  the  grassy  swamps  from 
Virginia  to  Florida,  where  it  flowers  from  September 
to  December.  It  was  named  by  Elliott  (1817)  in 
honor  of  Catesby.  It  may  be  given  in  powder  in  the 
dose  of  from  fifteen  to  thirty  grains,  or  in  the  form 
of  extract,  infusion,  wine  or  tincture. 


times  of  longitudinal  slices,  sometimes  of  the 
root  cut  transversely,  twisted,  wrinkled  exter- 
nally, sometimes  marked  with  close  transverse 
rings  of  a  grayish-brown  color  on  the  outside, 
yellowish  or  reddish  within,  and  of  a  soft, 
spongy  texture.  It  is  officially  described  as 
occurring  "  in  nearly  cylindrical  pieces  or  longi- 
tudinal slices,  of  variable  length  and  from  5  to 
35  Mm.  thick;  externally  yellowish-brown,  the 
rhizome  annulate,  the  roots  longitudinally 
wrinkled;  fracture  short  but  uneven,  the  bark 
rather  thick,  separated  from  the  somewhat 
spongy,  reddish-yellow  or  brownish  inner  por- 
tion by  a  dark  brown  cambium  zone;  odor 
strong,  characteristic;  taste  slightly  sweetish, 
strongly  and  persistently  bitter.  The  powder  is 
free  from  starch  grains  and  sclerenehymatic 
tissues."  U.  S.  No  distinct  pith,  liber  cells, 
starch  granules,  or  raphides  are  found  in  gen- 
tian. (See  P.  J.,  1872,  42.)  The  odor  is  feeble, 
but  decided  and  peculiar.  The  taste  is  slightly 
sweetish  and  intensely  bitter,  without  being 
nauseous.  The  powder  is  yellowish.  Water 
and  alcohol  extract  the  taste  and  virtues  of  the 
root.  "  Gentian  Root  should  not  yield  any 
definite  reactions  with  the  tests  for  starch.'' 
Br. 

Kromayer,  in  1862,  first  obtained  the  bitter 
principle  of  gentian  in  a  state  of  purity,  and 
gave  it  the  name  of  gentiopicrin,  and  the 
formula  C20H30O12.  It  is  a  neutral  body,  crys- 
tallizing in  colorless  needles,  which  readily  dis- 
solve in  water.  It  is  soluble  in  spirit  of  wine, 
but  in  absolute  alcohol  only  when  aided  by 
heat;  it  does  not  dissolve  in  ether.  A  solution 
of  sodium  hydroxide  forms  with  it  a  yellow 
solution.  Under  the  influence  of  diluted  acids, 
gentiopicrin  is  resolved  into  glucose  and  an 
amorphous  yellowish-brown  neutral  substance 
named  gentiogenin.  Fresh  gentian  roots  yield 
about  one-tenth  per  cent,  of  gentiopicrin. 
Another  constituent  is  gentianin  or  gentisin, 
C14H10O5.  It  forms  tasteless,  yellowish  prisms, 
subliming  with  partial  decomposition  at  a  tem- 
perature over  300°  C.,  sparingly  soluble  in 
alcohol,  and  with  alkalies  yields  intensely  yel- 
low, crystallizable  compounds,  easily  decom- 
posed by  carbon  dioxide.  Von  Kostanecki 
{A.  J.  P.,  1891,  p.  192),  by  boiling  gentisin 
with  hydriodic  acid,  succeeded  in  demethylating 
it,  and  so  obtained  gentisein,  C13H8O5,  which 
crystallizes  with  2H2O  in  fine  straw-colored 
needles;  these  become  anhydrous  at  100°  C. 
A  triacetyl  derivative  was  then  formed  from 
this  gentisein.  Gentisin  is  therefore  the 
methyl  ether  of  gentisein,  and  can  be  written 

(OCHs 
C13H5O2  ■<  OH     .      Hlasiwetz  and  Habermann 

(  OH 
showed,  in  1875,  that  when  gentianin  was 
melted  with  potassium  hydroxide  it  yielded  phlo- 
roglucin,  CeH3(0H)s,  and  dioxybenzoic  acid, 
CeH3.(0H)2C00H.  The  latter  was  at  first 
called  gentianic  or  gentisinic  acid.  Maisch  be- 
lieved that  tannin  is  absent  from  gentian  root, 
and  states  that  the  dark  olive-green  coloration 
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observed  when  ferric  chloride  is  added  to  its 
preparations  is  due  to  gentisic  acid  (A.  J.  P., 
1876).  Ville  (A.  J.  P.,  1877)  and  Davies 
(P.  /.,  1879)  maintain  that  there  is  a  small 
quantity  of  tannin  in  gentian  root.  Patch 
(A.  J.  P.,  1876)  found  that  an  alcoholic  solu- 
tion of  an  ethereal  extract  of  gentian  yielded 
a  dark-green  coloration  with  ferric  salts,  but 
if  the  alcoholic  solution  were  diluted  with  water 
it  yielded  no  precipitate  with  gelatin.  Subse- 
quently (Proc.  A.  Ph.  A.,  1881)  he  showed  that 
there  was  a  principle  associated  with  the  resin- 
ous matter  in  gentian  (but  which  was  not 
isolated  in  a  state  of  purity)  that  produced  the 
reactions  of  a  tannin,  viz.,  a  greenish-black 
color  with  ferric  chloride,  and  precipitated  by 
tartar  emetic,  cinchonidine  sulphate,  and  gelatin. 
Louis  Magnes  found  in  the  root,  when  perfectly 
dried  at  100°  C.  (212°  P.),  15  per  cent,  of 
glucose,  and  12  per  cent,  in  the  root  in  its 
ordinary  state.  [A.  J.  P.,  pp.  333-4.)  When 
gentian  is  macerated  in  cold  water,  it  under- 
goes the  vinous  fermentation,  in  consequence  of 
the  presence  of  this  saccharine  principle.  From 
the  fermented  infusion  a  spirituous  liquor  is 
obtained  by  distillation,  which,  though  bitter,  and 
having  an  unpleasant  odor,  is  said  to  be  relished 
by  the  Swiss  and  Tyrolese.  A.  Meyer  (Ph.  Cb., 
1882,  May)  obtained  a  sweet  principle,  which 
he  called  g&ntkmoie,  CieHeaOai,  by  precipita- 
tion of  the  filtered  juice  with  alcohol,  treat- 
ment with  ether,  :md  crystallization  from  alco- 
hol. It  does  not  reduce  Fehling's  solution.  In- 
fusion of  gentian  is  precipitated  by  tannic 
acid  and  the  soluble  salts  of  lead,  but  is  com- 
patible with  the  salts  of  iron.  Pectin,  so  fre- 
quently found  in  fleshy  roots,  exists  in  gentian. 
(Bourquelot  and  Heriaaey,  lie  pert,  de  J'karm., 
1898.)  The  yellow  coloring  matter  of  the  root 
was  investigated  by  E.  V.  Howell,  who  con- 
cludes that  it  is  quercitrin. 

Uses. — Gentian  possesses  in  a  high  degree  the 
tonic  powers  of  the  simple  bitters.  It  excites 
the  appetite  and  invigorates  digestion.  In  very 
large  doses,  however,  it  is  apt  to  oppress  the 
stomach,  to  irritate  the  bowels,  and  even  to 
occasion  nausea  and  vomiting.  It  has  been 
known  from  the  highest  antiquity,  and  is  said 
to  have  derived  its  name  from  Gentius,  a  king 
of  Illyria.  Many  of  the  complex  preparations 
handed  down  from  the  Greeks  and  Arabians 
contain  it  among  their  ingredients ;  and  it  enters 
into  most  of  the  stomachic  combinations  em- 
ployed in  modern  practice.  It  may  be  used  in 
all  cases  of  pure  debility  of  the  digestive  or- 
gans, or  where  a  general  tonic  impression  is  re- 
quired. Dyspepsia,  atonic  gout,  amenorrhoza, 
hysteria,  scrofula,  and  intermittent  fever  are 
among  the  many  affections  in  which  it  has 
proved  useful,  but  it  is  the  condition  of  the 
stomach  and  of  the  system  generally,  not  the 
name  of  the  disease,  which  must  be  taken  into 
consideration  in  prescribing  it,  and  there  is 
scarcely  a  complaint  in  which  it  can  be  advan- 
tageously given  under  all  circumstances.  The 
porous  property  of  the  root  causes  it  to  ex- 


pand with  moisture,  and  it  has  been  employed 
as  a  substitute  for  sponge  tent  in  the  enlarge- 
ment of  strictured  passages. 

Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.). 

Off.  Prep. — Extractum  Gentiana?,  17.  S.,  Br.; 
Fluidextractum  Gentiana,  V.  8.;  Infusum  Gen- 
tian* Compositum,  Br.;  Tinctura  Gentians  Com- 
posita,  U.  8.,  Br. 

GERANIUM.  U.  S. 

GERANIUM  [Cranesbill] 

(ge-ra'nl-um) 

"  The  dried  rhizome  of  Geranium  maculatum 
Linne  (Fam.  Geraniacece) ."    U.  S. 

Cranesbill  Root,  Spotted  or  Wild  Cranesbill,  or 
Storksbill,  Alum  Hoot ;  Racine  de  Bec-de-Grue  tachetfe, 
Racine  de  Pied-de-Cornellle,  Fr. ;  Fleckstorchschnabel- 
wurzel,  O. 

Geranium  maculatum,  L.,  Sp.  PL  (1753),  681; 
Willd.,  Sp.  Plant,  iii.  705;  Bigelow,  Am.  Med. 
Bot.,  i.  84 ;  Barton,  Med.  Bot.,  i.  149.— This  plant 
has  a  perennial,  horizontal,  fleshy  rhizome, 
which  is  furnished  with  short  fibres,  and  sends 
up  annually  an  herbaceous  stein,  with  several 
radical  leaves.  The  stem  is  erect,  round, 
dichotomously  branched,  from  one  to  two  feet 
high,  of  a  grayish-green  color,  and  thickly 
covered,  in  common  with  the  petioles  and 
peduncles,  with  reflexed  hairs.  The  leaves  are 
deeply  divided  into  three,  five,  or  seven  lobes, 
which  are  variously  incised  at  their  extremities, 
hairy,  and  of  a  pale  green  color,  mottled  with 
still  paler  spots.  Those  which  rise  from  the 
root  are  supported  on  footstalks  eight  or  ten 
inches  long;  those  of  the  stem  are  opposite,  the 
lower  petiolate,  the  upper  nearly  sessile,  with 
lanceolate  or  linear  stipules.  The  flowers  are 
large,  and  usually  of  a  rose-purple  color.  The 
peduncles  spring  from  the  forks  of  the  stem, 
and  severally  support  two  flowers  upon  short 
pedicels.  The  calyx  is  composed  of  five  oblong, 
ribbed,  cuspidate  leaves ;  the  petals  are  five,  obo- 
vate,  and  entire;  the  stamens  ten,  with  oblong, 
deciduous  anthers,  the  five  alternate  filaments 
being  longer  than  the  others,  and  having  glands 
at  their  base;  the  ovary  is  ovate,  supporting  a 
straight  style  as  long  as  the  stamens,  and  sur- 
mounted by  five  stigmas.  The  fruit  consists  of 
five  aggregate,  one-seeded  capsules,  attached  by 
a  beak  to  the  persistent  style,  curling  up  and 
scattering  the  seeds  when  ripe.  The  plant  is 
indigenous,  growing  throughout  the  United 
States  in  moist  woods,  thickets,  and  hedges,  and 
generally  in  low  grounds.  It  flowers  from  May 
to  July.   The  root  should  be  collected  in  autumn. 

Properties. — Geranium  occurs  in  pieces  from 
one  to  three  inches  long,  from  a  quarter  to 
half  an  inch  in  thickness,  somewhat  flattened, 
contorted,  wrinkled,  tuberculated,  and  beset 
with  slender  fibres.  It  is  externally  of  an  um- 
ber-brown color,  internally  reddish  gray,  com- 
pact, inodorous,  and  of  an  astringent  taste, 
without  bitterness  or  other  unpleasant  flavor. 
"  Of  horizontal  growth,  cylindraceous,  some- 
what flattened  and  rather  sharply  tuberculated, 
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2.5  to  10  Cm.  long  and  3  to  15  Mm.  in  diam- 
eter; longitudinally  wrinkled,  dark  brown; 
fracture  short,  light  reddish  brown  or  pur- 
plish; bark  thin;  wood  indistinct;  central 
pith  large;  odor  slight;  taste  strongly  as- 
tringent." U.  S.  Water  and  alcohol  extract 
the  virtues  of  geranium.  According  to  Ed- 
ward Staples,  it  contains  tannic  and  gallic 
acids,  mucilage,  red  coloring  matter,  resin,  and 
a  crystallizable  vegetable  principle.  (A.  J.  P., 
1829,  p.  171.)  Tilden  found,  besides  tannic 
and  gallic  acids,  gum,  pectin,  sugar,  starch, 
albumen,  resin  soluble  in  alcohol,  oleoresin 
soluble  in  ether  only,  coloring  matter,  chlo- 
rophyll, lignin,  and  various  salts.  (P.  J.,  1863, 
p.  22.)  Tannic  and  gallic  acids  are  probably 
the  sole  active  ingredients.  Henry  Trimble 
and  J.  C.  Peacock  (A.  J.  P.,  1891,  p.  265) 
collected  the  plant  at  periods  of  the  year 
ranging  from  January  to  October,  and  de- 
termined the  percentage  of  tannin  as  calcu- 
lated for  the  perfectly  dry  drug  to  vary  from 
9.72  to  27.85  per  cent.  They  also  determined 
that  it  belonged  to  the  class  of  tannins  analo- 
gous to  gallo-tannic  acid,  yielding  pyrogallol  on 
heating.  They  decomposed  the  tannin  by  the 
action  of  hydrochloric  acid,  obtaining  gallic 
acid,  glucose,  and  geranium  red  as  products. 

Uses. — Geranium  is  one  of  our  best  indig- 
enous astringents,  and  may  be  employed  for  all 
the  purposes  to  which  these  medicines  are 
applicable.  The  absence  of  unpleasant  taste 
and  of  other  offensive  qualities  renders  it 
peculiarly  serviceable  in  the  case  of  infants  and 
of  persons  of  very  delicate  stomach.  Diarrhoea, 
chronic  dysentery,  cholera  infantum  in  the 
later  stages,  and  the  various  hemorrhages, 
are  the  forms  of  disease  in  which  it  is  most 
commonly  used  and  with  greatest  advantage; 
but  care  should  be  taken,  before  it  is  admin- 
istered, that  the  condition  of  the  system  and  of 
the  part  affected  is  such  as  not  to  contra-indi- 
cate  the  use  of  astringents.  As  an  application 
to  indolent  ulcers,  an  injection  in  gleet  and 
leucorrhoea,  and  a  gargle  in  relaxation  of  the 
uvula  and  aphthous  ulcerations  of  the  throat, 
it  answers  the  same  purpose  as  kino,  catechu, 
and  other  medicines  of  the  same  class.  It  is  a 
popular  domestic  remedy  in  various  parts  of 
the  United  States,  and  is  said  to  be  employed 
by  the  Indians.  It  may  be  given  in  substance, 
decoction,  tincture,  or  extract. 

Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.). 

Off.  Prep. — Fluidextractum  Geranii,  U.  8. 

GLANDULvE  SUPRARENALES  SICC>E. 

U.  S. 

DESICCATED  SUPRARENAL  OLANDS 

(glan'du-lse   su-pra.-re-na'les  sic'cae) 

"  The  suprarenal  glands  of  the  sheep   ( Ovis 

aries  Linne)   or  ox   (Bos  taurus  Linne),  freed 

from  fat,  and  cleaned,  dried,  and  powdered." 

U.  S. 

Glandes  Surrgnales  dessgchtes,  Fr.;  G«trocknete 
N'ebennieren,   Q. 


This  powder  was  introduced  into  the  U.  S. 
Pharm.  (8th  Rev.)  for  the  first  time. 

Properties. — It  is  officially  described  as  "  a 
light  yellowish-brown,  amorphous  powder,  hav- 
ing a  slight,  characteristic  odor;  partially 
soluble  in  water.  One  part  of  Desiccated 
Suprarenal  Glands  represents  approximately 
6  parts  of  fresh  glands,  free  from  fat.  Upon 
incineration  it  should  not  yield  more  than  7  per- 
cent, of  ash.  If  0.5  Gm.  of  Dessicated  Supra- 
renal Glands  be  macerated  with  25  Cc.  of  water 
for  fifteen  minutes,  and  filtered,  the  filtrate 
should  give  an  emerald-green  color  upon  the  ad- 
dition of  a  few  drops  of  ferric  chloride  T.S. 
The  green  color  disappears  quite  rapidly."  U.  S. 
In  no  portion  of  physiology  is  there  at  present 
more  uncertainty  of  knowledge  and  activity  of 
research  than  in  regard  to  the  functions  of 
the  suprarenal  bodies.  Two  theories  have  been 
strenuously  upheld, — one  that  these  bodies  have 
for  their  function  the  destruction  of  certain 
poisons,  and  that  the  substances  found  in  them 
have  been  gathered  out  from  the  blood  for  the 
purposes  of  removal;  the  other  that  the  supra- 
renal bodies  produce  a  very  active  substance 
necessary  for  the  health  of  the  organism. 

Whichever  of  these  theories  be  correct,  it  is 
established  that  the  suprarenal  bodies  do  con- 
tain in  them  a  substance  of  remarkable  physio- 
logical activity.  This  principle  was  first 
isolated  in  the  form  of  its  benzoyl  compound  by 
John  J.  Abel  of  Johns  Hopkins  University,  and 
called  epinephrin.  Later  it  was  obtained  in  the 
crystalline  state  by  Takamine  and  by  Aldrich, 
the  former  giving  it  the  formula  CioHisNOs, 
while  the  latter  found  the  formula  C9H13NO3. 
Takamine  gave  his  preparation  the  name 
adrenalin,  and  its  commercial  manufacture  was 
begun  under  this  name.  Abel  (A.  J.  P.,  1903, 
p.  309)  considered  that  neither  the  Takamine 
nor  the  Aldrich  preparations  were  pure,  and 
for  the  pure  product,  which  he  calls  epinephrin 
hydrate,  he  gives  the  formula  C10H13NO3  -f- 
£H20.  Jowett  (C.  D.,  1904,  p.  276),  as  the 
result  of  a  study  of  the  subject,  declares  for 
the  formula  C9H13NO3,  proposed  by  Aldrich. 

Uses. — It  is  probable  that  the  suprarenal 
glands  or  so-called  capsules  have  two  functions ; 
one  the  destruction  of  poisons  in  the  blood  and 
second  the  secretion  of  a  substance  which  has 
a  powerfully  stimulating  effect  on  the  general 
,  circulation,  acting  at  the  same  time  upon  the 
heart  itself  and  upon  the  muscular  coats  of  the 
arterioles.  The  intravenous  injection  of  the 
extract  of  the  glands  produces  an  enormous 
rise  in  the  arterial  pressure,  which,  however, 
is  extremely  transitory,  probably  on  account  of 
the  destruction  of  the  active  principle  in  the 
system.  Both  Gottlieb  and  Langlois  failed  to 
prolong  the  action  of  the  extract  by  ligating 
the  renal  arteries.  When  given  hypodermi- 
cally  the  action  of  the  glands  upon  the  circu- 
lation is  very  feeble  and  when  administered  by 
the  mouth  it  produces  no  sensible  effect.  Ac- 
cording to  Lewandowsky  it  acts  as  a  stimulant, 
not  only  to  the  vascular  muscle  fibres,  but  to  all 
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the  involuntary  muscles,  including  those  of  the 
intestines  and  to  the  erector  pilae.  In  the 
rabbit  the  repeated  injection  of  the  active  prin- 
ciple of  suprarenal  glands  has  led  to  pul- 
monary oedema  and  extreme  atheroma  of  the 
arteries. 

On  account  of  the  feebleness  of  its  influence 
when  given  by  the  mouth  the  suprarenal  ex- 
tract is  of  very  little  practical  use  as  a  general 
stimulant  to  the  circulation,  but  its  active  prin- 
ciple or  the  thoroughly  aseptic  extract  given 
intravenously  may  be  of  service  in  shock  and 
sudden  cardiac  collapse  such  as  sometimes  oc- 
curs during  anaesthesia  and  under  other  con- 
ditions. The  repeated  use  of  the  substance 
would  seem,  however,  interdicted  on  account 
of  the  danger  of  causing  oedema  of  the  lungs. 

As  a  local  stimulant  to  the  vessels  the  ex- 
tract is  an  extremely  valuable  remedy  in  the 
treatment  of  inflammations  of  the  mucous  mem- 
brane as  conjunctivitis,  rhinitis,  pharyngitis, 
hay  fever  and  the  like.  Owing  to  its  vasocon- 
strictor effect  it  has  also  been  found  of  ser- 
vice in  local  hemorrhages  as  epistaxis,  hema- 
temesis,  intestinal  bleeding  and  operative 
hemorrhage. 

Internally  it  is  of  value  in  Addison's  disease. 
It  has  been  recommended  by  Cohen  in  asthma, 
and  by  Huchard  in  neurasthenia.  The  pro- 
prietary preparation  of  the  adrenals  known  as 
rachitol,  supposed  to  be  of  value  in  rickets, 
appears  to  be  useless. 

Locally,  the  suprarenal  may  be  used  in  solu- 
tions of  the  extract  in  the  proportion  of  5  to 
25  per  cent.  As  those  solutions  form  excel- 
lent culture  media  for  bacteria  they  are  not 
permanent  unless  an  antiseptic  is  added.  The 
solution  of  the  alkaloid,  which  is  marketed 
under  various  trade  names  in  the  form  of  a  1 
to  1000  solution,  may  be  used  as  a  hemostatic 
or  in  the  treatment  of  congestions  and  inflam- 
mations in  a  1  to  10.000  solution.  Internally 
the  dried  extract  is  given  in  doses  of  five  to  ten 
grains  (0.3  to  0.6  Gm.). 

Dose,  five  to  twenty  grains  (0.32  to  1.3  Gm.). 

QLANDUL/E  THYROIDECE  SICC>E. 
U.  S.  (Br.) 

DESICCATED  THYROID  GLANDS 

(glan'dii-lae    thf-roi'de-se    slc'cae) 

"  The  thyroid  glands  of  the  sheep  (Ovis  aries 
Linne),  freed  from  fat,  and  cleaned,  dried, 
and  powdered."    U.  S. 

"A  powder  prepared  from  the  fresh  and 
healthy  thyroid  gland  of  the  sheep.  Remove 
the  external  fat  and  connective  tissue  from  thy- 
roid glands  taken  from  sheep  immediately  after 
killing.  Cut  the  glands  across,  and  reject  any 
which  contain  cysts,  are  hypertrophied,  or 
otherwise  abnormal.  Mince  finely  the  healthy 
glands,  and  dry  at  a  temperature  of  90°  to 
100°  F.  (32.2°  to  37.8°  C.) ;  powder  the  dried 


product;  remove  all  fat  from  it  by  treatment 
with  petroleum  spirit;  and  again  dry  the  resi- 
due."    Br. 

Thyroideum  Siccum,  Br.;  Dry  Thyroid;  Getrock- 
nete  Schilddriisen,    O. 

Desiccated  thyroid  glands  were  introduced 
into  the  U.  S.  P.  (8th  Rev.)  for  the  first  time; 
the  British  Pharmacopoeia  introduced  this  prep- 
aration in  the  1898  edition  (see  also  Liquor 
Thyroidei).  The  process  for  dry  thyroid  is 
given  above;  the  objection  to  its  use  is  that 
the  powder  may  contain  bacteria,  or  even 
ptomaines,  if  great  care  is  not  used  in  its 
preparation;  it  is  also  stated  that  glycerin 
does  not  dissolve  all  of  the  thyroiodin  which  is 
the  principal  active  constituent,  and  "  Thyroid 
Solution  "  cannot  be  thoroughly  representative. 

Properties. — Dry  thyroid  is  officially  de- 
scribed as  "  a  yellowish,  amorphous  powder, 
having  a  slight,  peculiar  odor,  and  containing 
the  active  ingredients  of  the  thyroid  tissue; 
partially  soluble  in  water.  One  part  of  Desic- 
cated Thyroid  Glands  represents  approximately 
5  parts  of  the  fresh  glands.  Upon  incinera- 
tion it  should  yield  not  more  than  6  percent, 
of  ash.  If  1  Gm.  of  Desiccated  Thyroid 
Glands  be  mixed  with  an  equal  weight  of 
pure  sodium  hydroxide  and  carefully  fused 
in  a  silver  dish,  and  oxidized  by  adding  potas- 
sium nitrate  while  fusing,  until  a  white  mass 
remains,  and  if  the  fused  mass  be  dissolved 
in  a  small  quantity  of  water,  the  solution 
treated  with  2  Gm.  of  sodium  nitrite,  acidified 
witli  concentrated  nitric  acid,  and  then  shaken 
with  5  Cc.  of  chloroform,  a  decided  pink  to 
violet  coloration  should  be  imparted  to  the 
latter  (presence  of  iodine  compounds).  A  cold 
extract  of  Desiccated  Thyroid  Glands  treated 
with  2  Gm.  of  sodium  nitrite  and  acidified  with 
strong  nitric  acid  should  not  give  the  iodine 
test  on  shaking  with  chloroform."  U.  S. 
"A  light  dull-brown  powder,  with  a  very  faint 
meat-like  odor  and  taste,  and  free  from  any 
flavor  of  putrescence.  It  Is  liable  to  become 
damp  on  exposure  to  the  air,  and  then  deteri- 
orates." Br.  Many  preparations  of  the  thy- 
roid glands  are  upon  the  market,  most  of 
which  are  powders  or  so-called  standardized 
extracts.  The  active  principles  have  not  been 
isolated  in  such  a  state  of  purity  as  to  admit 
,  of  accurate  description. 

In  1895  Baumann  (Zeits.  f.  Phys.  Chemie, 
Bd.  xxi.)  announced  the  discovery  in  the  thy- 
roid body  of  thyroiodin,  and  his  allegation  that 
it  is  the  active  principle  of  the  thyroid  gland 
has  been  confirmed  by  E.  Roos,  Arthur  Hennig, 
Truebel,  Ewall,  E.  Levy,  and  others,  so  that  its 
remedial  activity  seems  to  be  established,  al- 
though it  is  probable  that  there  is  a  second 
active  substance  in  the  gland.  Thyreoantitoxin 
of  Frankel  (Aerztl.  Central  Anzeiger,  1895) 
contains  no  iodine  and  appears  not  to  be  active. 
Luiffet  (P.  /.,  1900,  440)  confirms  the  results 
of  Baumann  that  the  iodine  content  of  the 
glands  varies  in  animals,  and  that  the  thyroids 
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of  sheep  fed  on  salt  marshes  are  richer  in  iodine 
than  those  grazed  on  pastures  not  abnormally 
saline.  The  U.  S.  P.  test  for  iodine  content 
has  been  criticised,  some  chemists  asserting 
that  desiccated  thyroid  glands  are  effective  when 
they  do  not  respond  to  this  test.  See  also  P.  J., 
1898,  482. 

Iodo-globulin,  which  is  believed  to  be  active, 
is  destroyed  by  boiling  in  acid  or  alkaline  solu- 
tions, but  may  be  extracted  by  macerating 
the  glands  in  cold  water  and  evaporating  the 
solution  at  100°  C.  (212°  P.).  Thyroiodin 
exists  in  small  proportion  (1  in  333).  E.  C. 
C.  Stanford  has  furnished  the  following  pro- 
cess for  the  mixed  powder  termed  thyroglan- 
din.  "  The  thyroid  glands,  freed  from  fat  and 
minced,  are  first  macerated  in  four  to  five 
times  their  weight  of  cold  water,  using  ice  if 
necessary  in  summer  to  keep  down  the  tem- 
perature to  50°  F.,  for  twenty-four  hours,  and 
this  maceration  is  repeated.  The  solutions  are 
filtered  off  and  evaporated  to  dryness  at  a  tem- 
perature not  exceeding  212°  F.  The  extract 
is  powdered,  and  represents  the  iodo-globulin 
and  a  small  proportion  of  saline  matter.  The 
residue  from  the  cold  water  maceration  is 
boiled  for  one  hour  with  a  1  per  cent,  solution 
of  sodium  hydroxide  (in  the  proportion  of  1 
per  cent,  of  sodium  hydroxide  to  the  original 
weight  of  the  glands).  The  solution  is  allowed 
to  cool  to  deposit  the  fat,  and  filtered  off.  This 
solution  is  then  carefully  neutralized  with  hy- 
drochloric acid  and  evaporated  to  dryness  at 
212°  F.;  the  residue,  which  contains  all  the  thy- 
roiodin, is  then  powdered  and  mixed  with  the 
iodo-globulin  obtained  in  the  first  process. 
The  resulting  powder  is  thyroglandin."  (T.  B. 
P.,  1898,  354.) 

Uses. — It  has  been  proved  upon  the  human 
being  by  Kocher  of  Berne,  and  upon  monkeys 
by  Horsley  of  London,  that  the  removal  of 
the  thyroid  body  is  followed  by  the  production 
of  increasing  weakness,  associated  with  swel- 
ling of  the  body,  enlargement  and  thickening 
of  the  skin,  mucoid  exudation  into  the  sub- 
cellular tissue,  and  a  very  extraordinary  slow- 
ing of  all  functions, — a  condition  which  pro- 
gresses until  the  subject  sinks  into  a  state  of 
complete  apathy,  with  subnormal  temperature 
and  failure  of  all  vital  functions.  This  con- 
geries of  symptoms  is  the  same  as  that  pre- 
viously described  under  the  name  of  myxe- 
dema by  Ord.  Both  surgical  and  idiopathic 
myxcedema  have  in  a  large  number  of  cases 
been  treated  by  the  use  of  the  thyroid  extract, 
with  such  extraordinary  results  as  to  leave  no 
doubt  but  that  this  extract  is  a  specific  in 
myxcedematous  diseases,  and  is  also  an  ex- 
tremely valuable  remedy  in  cretinism,  a  condi- 
tion very  closely  allied  to  myxcedema. 

In  a  number  of  cases  the  free  continuous 
exhibition  of  the  thyroid  gland  has  been  fol- 
lowed by  progressive  loss  of  weight,  shortness 
of  breath,  weak  and  rapid  pulse,  and  great 
nervousness,  constituting  the  condition  known 
as   thyroidism.     The   loss   of  weight,   which   is 


very  marked,  appears  to  be  in  part  accounted 
for  by  an  increased  destruction  of  the  nitrog- 
enous substances  of  the  body,  with  a  cor- 
responding increase  in  the  output  of  urea, 
but  in  chief  part  to  the  result  of  the  destruc- 
tion of  fat.  From  studies  on  the  lower  animals 
and  upon  man  it  is  plain  that  the  thyroid  gland 
contains  in  it  some  substance  which  pronoun- 
cedly affects  nutrition,  a  fact  the  recognition 
of  which  by  the  profession  has  led  to  the  ex- 
perimental use  of  the  thyroid  body  in  a  very 
large  number  of  conditions  connected  with  dis- 
turbed nutrition.  It  seems  well  established  that 
the  drug  is  valuable  in  that  form  of  goitre 
which  is  indigenous  to  Switzerland,  but  is  much 
more  likely  to  do  harm  than  good  in  exoph- 
thalmic goitre  or  Basedow's  disease.  Also,  that 
it  is  often  of  great  service  in  the  treatment  of 
obesity.  It  has  been  widely  used  in  various 
forms  of  insanity  and  in  various  diseases  of 
the  skin,  with,  on  the  whole,  not  satisfactory 
results,  so  that  its  employment  in  these  affec- 
tions may  be  said  to  be  already  passing  out  of 
vogue.  Great  advantage,  however,  is  asserted 
to  have  followed  its  use  in  cases  of  keloidal 
scars  where  there  has  been  excessive  formation 
of  fibrous  tissue. 

In  all  these  cases  the  thyroid  preparation  acts 
simply  by  supplying  to  the  system  an  organic 
principle  which  the  thyroid  body  in  the  patient 
has  failed  to  produce  in  sufficient  quantity. 
The  thyroid  body  is,  therefore,  in  most  cases 
a  palliative,  so  that  its  continuous  administra- 
tion is  necessary,  large  doses  being  first  given 
until  the  evils  wrought  by  the  absence  of  the 
thyroid  gland  have  been  overcome,  and  smaller 
doses  being  afterwards  exhibited  to  maintain 
the  bodily  health  which  has  been  restored  by 
the  larger  doses.  The  raw  or  slightly  boiled 
thyroid  gland  may  be  used  to  the  amount  of 
from  a  quarter  to  half  of  the  gland  of  the 
sheep  daily,  but  the  preparations  are  perhaps 
equally  efficacious  and  certainly  much  better 
taken  by  patients.  Under  the  name  of  iodo- 
thyrin  there  is  sold  commercially  a  substance 
claiming  to  be  thyroiodin  with  sugar;  it  is  said 
to  be  of  such  strength  that  one  gramme  of  it 
contains  0.3  milligramme  of  iodine  and  is  equiva- 
lent to  one  gramme  of  the  fresh  gland.  A  dose 
of  from  one  to  two  grammes  a  day  may  be  given 
to  an  adult.  The  rule  is,  in  all  cases  in  which 
the  thyroid  body  is  used,  to  increase  the  dose 
until  a  satisfactory  result  is  obtained  or  slight 
evidences  of  thyroidism  appear.  In  an  elab- 
orate series  of  experiments,  R.  H.  Cunning- 
ham believed  that  he  had  proved  that  the  symp- 
toms of  thyroidisru  are  simply  produced  by 
secondary  products  of  decomposition  in  the 
thyroid  body  during  the  making  of  these 
preparations,  and  may  be  caused  by  extracts 
from  almost  any  kind  of  animal  tissues,  and 
reached  other  conclusions  gainsaying  the  value 
of  the  thyroid  body  as  a  therapeutic  agent.  A 
discussion  of  this  matter  would  require  too  much 
space  to  be  entered  into  here.  Suffice  it  at 
present  to  state  that  the  clinical  and  experi- 
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mental  evidences  of  the  value  of  the  thyroid 
gland  in  the  conditions  spoken  of  seem  to  us 
unimpugnable. 

Of  the  dried  extract  the  dose  is  from  one 
to  three  grains  (0.065  to  0.2  Gm.),  three  times  a 
day,  in  capsules. 

Dose,  two  to  five  grains  (0.13  to  0.32  Gm.). 

.Off.  Prep. — Liquor  Thyroidei,  Br. 

GLYCERINUM.  U.  S.,  Br. 

GLYCERIN    GLYCEROL 

(glyc-e-rl'num) 

"A  liquid  obtained  by  the  decomposition  of 
vegetable  or  animal  fats,  or  fixed  oils,  and 
containing  not  less  than  95  percent,  of  abso- 
lute Glycerol,  a  triatomic  alcohol  [CH2OH.CHO 
H.CH20H  =  91.37]."  U.  S.  "Glycerin,  or 
glycerol,  is  a  trihydric  alcohol,  CaH6(0H)3, 
associated  with  a  small  percentage  of  water; 
it  is  obtained  by  the  interaction  of  alkalies, 
or  of  superheated  steam,  with  fats  and  fixed 
oils."    Br. 

Glycerlna,  U.  S.  1870 ;  Glycerine :  Glycerine  offi- 
cinale. Fr.  Cod.;  Glycerinum,  P.  O. ;  Glvcerln,  Gly- 
ceryloxyhydrat,  Oelsuss,  Scheelesches  Suss.  O. ;  Gll- 
cerina,  It.,  Sp. 

Litharge,  olive  oil,  and  water  are  boiled  to- 
gether in  the  1890  process  for  making  lead 
plaster;  the  olein  of  the  oil  is  decomposed  by 
the  lead  oxide,  according  to  the  following  re- 
action : 

2(C3H«(OCi8H3sO)3)  +3PbO  +  3HsO  = 
2(CsH6(OH)s)+3(Pb(OCx8H3aO)«) 
by  which  lead  oleate  or  plaster  and  free  glyc- 
erin are  obtained.  (See  Emplastrum  Plumbi.) 
It  follows,  therefore,  that  the  plaster,  while  still 
hot  and  in  the  liquid  state,  contained  glycerin 
diffused  through  it.  It  was  this  process  that 
was  used  for  preparing  glycerin  in  the  formula 
of  U.  S.  P.  1S50.  In  accordance  with  this, 
when  the  liquid  plaster  is  mixed  with  an  equal 
measure  of  boiling  water,  and  the  mixture 
stirred  briskly,  a  solution  of  glycerin  is  ob- 
tained, which,  after  having  been  decanted,  and 
evaporated  to  a  limited  extent,  is  freed  from 
lead  by  hydrogen  sulphide.  The  liquid  is  then 
filtered  to  separate  lead  sulphide,  heated  to 
free  it  from  hydrogen  sulphide,  and  finally 
evaporated  to  expel  the  water,  which  is  known 
to  be  all  removed  when  the  mass  ceases  to  lose 
weight. 

Glycerin  was  discovered  in  1789  by  Scheele, 
by  whom  it  was  called  the  sweet  principle  of 
oils.  It  is  produced  not  only  during  the  sapon- 
ification of  the  fats  and  oils  by  lead  oxide  in 
forming  lead  plaster,  but  also  during  the  same 
process  when  effected  by  potassium  and  sodium 
hydroxides  in  the  manufacture  of  soap,  the 
alkalies  uniting  with  the  fatty  acids  and  setting 
the  glycerin  free.  Soap-maker's  waste  is  an 
abundant  source  of  glycerin;  but  when  thus 
obtained  it  is  apt  to  have  more  or  less  odor, 
which  even  percolation  through  animal  charcoal 
does  not  always  remove.    The  recovery  of  glyc- 


erin from  spent  soap  lyes  is  now  effected  very 
generally  by  the  Van  Ruymbeke  process.  The 
lye  is  settled  and  drawn  off  from  the  sludge, 
treated  with  a  "  persulphate  of  iron  "  contain- 
ing about  50  per  cent,  of  sulphuric  acid,  which 
forms  a  copious  precipitate  of  ferric  hydroxide 
and  iron  soaps  and  carries  down  all  other  in- 
soluble impurities.  After  filtration,  the  lye, 
which  is  nearly  water-white,  is  evaporated  in 
vacuo.  Some  sodium  sulphate  and  sodium  chlo- 
ride crystallize  out,  after  which  the  glycerin  is 
concentrated  and  distilled  under  a  high  vacuum. 
The  two  methods  of  saponification  by  which 
glycerin  has  been  obtained  on  a  large  scale  are 
the  process  of  Wilson  and  Payne,  of  decompos- 
ing the  fats  by  superheated  steam  and  subse- 
quent distillation,  and  the  lime  autoclave  pro- 
cess of  Milly.  The  process  of  Richard  A.  Tilgh- 
man  of  Philadelphia  (the  patent  for  which  was 
obtained  in  1854,  and,  after  years  of  litigation, 
was  at  last  sustained  in  1888),  consists  in  sub- 
jecting fatty  bodies  to  the  action  of  water  at  a 
high  temperature  under  pressure,  whereby  the 
fats,  which  are  glycerides  or  esters  of  the  fatty 
acids,  are  broken  up  into  free  glycerin  and  free 
fatty  acids,  the  water  supplying  the  elements  of 
hydrogen  and  oxygen  necessary  for  that  change. 
The  reaction  is  as  follows  for  the  case  of  a 
fat  like  stearin : 

CsHs  ( OCiellseO )  3  +  3H.OH  = 

C3ll6(0H)3  +  3C18H350.0H 

(See  A.  J.  P.,  March,  1855,  p.  121.)  Through 
a  distillatory  apparatus  containing  palm  oil, 
heated  steam  between  550°  and  600°  F.  is 
passed.  The  oil  is  decomposed  into  free  acids 
and  glycerin,  which,  together  with  water,  distil 
over,  and,  condensing  in  the  receiver,  separate 
into  two  layers,  the  lower  of  which  is  glycerin. 
If  this,  as  first  procured,  contains  too  much 
water,  it  must  be  concentrated;  if  discolored, 
it  must  be  redistilled  with  steam.  (P.  J.,  1861, 
p.  350.)  Ordinary  impure  glycerin  may  be 
purified  by  distillation  with  steam  under  pres- 
sure. Though,  when  distilled  alone,  it  is  par- 
tially decomposed,  giving  off  pungent  vapors 
of  acrolein,  yet  in  a  current  of  superheated 
steam  it  passes  over  unchanged  at  temperatures 
between  204.4°  and  260°  C.  (400°  and  500° 
F.).  Very  pure  glycerin  is  now  produced  in 
this  country  in  immense  quantities.  The 
United  States  also  imports  considerable  quan- 
tities of  glycerin,  the  amounts  for  the  last  three 
years  having  been— for  1902,  28,576,400  lbs., 
valued  at  $2,358,325;  1903,  35,295,575  lbs., 
valued  at  $2,937,802 ;  and  for  1904,  31,078,455 
lbs.,  valued  at  $2,583,270. 

Properties. — Glycerin  is  "  a  clear,  colorless 
liquid,  of  a  thick,  syrupy  consistence,  smooth 
to  the  touch,  odorless,  sweet  to  the  taste,  and 
producing  a  sensation  of  warmth  upon  the 
mouth  and  lips;  when  exposed  to  the  air,  it 
absorbs  moisture.  Specific  gravity:  not  less 
than  1.246  at  25°  C.  (77°  P.).  Soluble  in 
all  proportions  in  water  and  alcohol;  also 
soluble  in  a  mixture  of  3  parts  of  alcohol  and 
1  part  of  ether,  but  insoluble  in  ether,  chlo- 
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roform,  carbon  disulphide,  petroleum  benzin, 
benzene,  and  fixed  and  volatile  oils.  Glycerin 
is  slowly  volatilized  from  weak  aqueous  solu- 
tions, at  or  above  100°  C.  (212°  £.),  with  the 
vapor  of  water.  At  boiling  temperatures  70 
percent,  to  100  percent.  Glycerin  rapidly  vola- 
tilizes; 95  percent.  Glycerin  boils  at  165°  C. 
(329°  F.)j  anhydrous  Glycerin  boils  at  290° 
C.  (554°  F.)  without  decomposition;  under 
continued  heat  it  is  finally  entirely  decomposed 
and  dissipated.  An  aqueous  solution  of  Glyc- 
erin is  neutral  to  litmus  paper.  If  a  fused 
bead  of  borax,  on  a  loop  of  platinum  wire,  be 
moistened  with  Glycerin,  and  then  held  in  the 
edge  of  a  non-luminous  flame,  the  latter  will 
be  transiently  tinted  a  vivid  green."    U.  S. 


as  a  means  of  concentrating  and  purifying 
glycerin.  According  to  G.  F.  Wilson,  glycerin, 
when  of  the  density  1.24,  contains  94  per  cent, 
of  anhydrous  glycerin;  when  of  the  density 
1.26,  98  per  cent.  A  table  by  Wilhelm  Lenz 
(Zeit.  An.  Chem.,  1880),  showing  the  per- 
centage of  absolute  glycerin  in  mixtures  of 
glycerin  and  water,  which  was  obtained  by 
a  quantitative  determination  of  the  carbon  in 
the  various  dilutions  by  ultimate  analysis,  will 
be  found  in  the  U.  S.  D.,  15th  ed.,  p.  712. 
The  table  below  by  W.  W.  J.  Nicol  of 
England,  has  been  constructed  after  careful 
determinations,  aided  by  A.  B.  Lyons's  data 
on  expansion  of  glycerin  solutions.  (Ph.  Era, 
1888.) 


Per  cent. 

Sp.  Gr.  at 

Per  cent. 

Sp.  Gr.  at 

Per  cent. 

Sp.  Gr.  at 

Per  cent. 

Sp.  Gr.  at 

Glycerin. 

15°  C.  =  59°F. 

Glycerin. 

15°  O.  =  59°F. 

Glycerin. 

15°  C.  =  59°  F. 

Glycerin. 

15°  C.  =  59°F. 

1 

1.00236 

26 

1.06500 

51 

1.13265 

76 

1.20131 

2 

1.004715 

27 

1.06765 

52 

1.13689 

77 

1.20404 

3 

1.00711 

28 

1.07031 

53 

1.13814 

78 

1.20677 

4 

1.00949 

29 

1.07297 

54 

1.14088 

79 

1.20949 

5 

1.01189 

30 

1.07564 

55 

1.14362 

80 

1.21221 

6 

1.01430 

31 

1.07832 

56 

1.14637 

81 

1.21493 

7 

1.01673 

32 

1.08100 

57 

1.14912 

82 

1.21766 

8 

1.01917 

S3 

1.08370 

58 

1.15187 

83 

1.22038 

9 

1.02163 

34 

1.08639 

59 

1.15462 

84 

1.22310 

10 

1.02409 

35 

1.08908 

60 

1.15737 

85 

1.22583 

11 

1.02656 

36 

1.09176 

61 

1.16011 

86 

1.22855 

12 

1.02904 

37 

1.09445 

62 

1.16286 

87 

1.23128 

13 

1.03153 

38 

1.09713 

63 

1.16561 

88 

1.23400 

14 

1.03403 

39 

1.09983 

64 

1.16837 

89 

1.23673 

15 

1.03653 

40 

1.10253 

65 

1.17113 

90 

1.23945 

16 

1.03905 

41 

1.10525 

66 

1.17387 

91 

1.24217 

17 

1.04160 

42 

1.10798 

67 

1.17662 

92 

1.24487 

18 

1.04416 

43 

1.11071 

63 

1.17937 

93 

1.24756 

19 

1.04672 

44 

1.11345 

69 

1.18212 

94 

1.25021 

20 

1.04930 

45 

1.11618 

70 

1.18487 

95 

1.25285 

21 

1.05189 

46 

1.11893 

71 

1.18761 

96 

1.25547 

22 

1.05449 

47 

1.12167 

72 

1.19035 

97 

1.25809 

23 

1.05712 

48 

1.12441 

73 

1.19309 

98 

1.26072 

24 

1.05973 

49 

1.12716 

74 

1.19583 

99 

1.26335 

25 

1.06236 

60 

1.12990 

75 

1.19857 

100 

1.26596 

In  properties,  glycerin  is  intermediate  be- 
tween water  and  the  oils.  When  exposed  to 
the  air  it  gradually  absorbs  moisture.  As 
already  stated,  though  decomposed  by  a  high 
heat  in  its  unmixed  state,  yet  with  water  under 
pressure  it  is  volatilizable  unchanged  at  a  tem- 
perature between  204.4°  and  260°  C.  (400°  and 
500°  F.).  Cooled  down  rapidly,  it  only  becomes 
more  viscid,  without  congealing,  even  when 
a  temperature  of  — 40°  C.  is  attained;  but,  if 
kept  for  some  time  at  a  temperature  of  about 
0°  C.  (32°  F.),  it  gradually  forms  hard  but 
deliquescent  crystals,  which  melt  only  at  about 
22°  C.   (71.6°  F.).i     This  fact  is  now  utilized 

1  Wm.  Crookes  gives  an  account,  in  the  Chem. 
News,  of  Jan.  18,  1867,  of  5  tons  of  glycerin  im- 
ported into  London  from  Germany  in  casks  of  8 
cwt.  each,  which,  though  when  it  left  the  Continent 
was  In  its  ordinary  state  of  a  viscid  liquid,  was 
found,  on  reaching  London,  to  have  become  solid- 
ified into  a  mass  of  very  hard,  brilliant  crystals. 
The  same  result  has  been  noticed  In  Vienna,  in  a 
mass  of  glycerin  which  had  been  in  an  iron  tank 
more  than  a  year.  (Chem.  News,  April  5,  1867.> 
The  crystalline  mass  noticed  by  Crookes  yielded 
pure  glycerin  when  melted.  Frozen  glycerin  has 
been  examined  by  Wallace  Procter  and  Henrv  Trim- 
ble (A.  J.  P..  1885.  p.  273)  :  the  crystals  had  the 
sp.  gr.  1.2618,  and  the  portion  which  had  not  been 
solidified  had  the  sp.  gr.  1.235. 


Glycerin  possesses  extensive  powers  as  a  sol- 
vent, and  is  an  excellent  excipient  for  many 
medicinal  substances.  It  dissolves  bromine  and 
iodine,  sulphur  iodide,  potassium  and  sodium 
chlorides,  the  fixed  alkalies,  some  of  the  alka- 
line earths,  lime,  for  example,  for  which  it 
increases  the  solvent  powers  of  water  (J.  P.  C, 
Juin,  1874),  and  a  large  number  of  neutral 
salts.  It  also  dissolves  the  vegetable  acids, 
particularly  tannic  acid.  It  is  a  good  solvent 
of  pepsin,  and  is  used  for  the  extraction  of  this 
principle  from  the  mucus  of  the  stomach. 
Two  parts  and  a  half  of  glycerin  dissolve  one 
of  sugar,  and  three  and  a  half  parts,  one  of 
gum.  When  starch  paste  and  glycerin  are 
heated  together,  a  turbid  liquid  is  formed, 
which  deposits  on  cooling,  the  supernatant 
liquid  holding  starch  in  solution.  (J.  P.  C, 
Nov.  1868,  pp.  361-2.)  J.  S.  Blockley  of 
London,  has  ascertained  that  certain  glucosides 
are  far  more  soluble  in  glycerin  than  in  water. 
Thus,  salicin  dissolves  in  eight  parts  of  cold 
glycerin,  and  santonin  in  eighteen  parts  when 
boiling.  The  latter  solution,  when  of  half  this 
strength,  forms  on  cooling  an  almost  solid  mass. 
It  is  not  always  a  good  solvent  for  alkaloids 
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or  their  salts,  and  will  sometimes  precipitate  the 
latter  even  from  their  aqueous  or  acidulated 
solutions.  Glycerin,  next  to  alcohol,  is  the  best 
solvent  of  iodine.  Iodine  and  potassium 
iodide,  when  dissolved  in  it,  form  iodized  glyc- 
erin, the  medicinal  applications  of  which  are 
given  under  iodine.  (See  Iodum.)1  It  com- 
bines with  potassa  and  baryta,  and  also  with 
sulphuric  acid.  Glycerin  does  not  evaporate 
when  exposed  to  the  air,  nor  can  it  be  distilled 
without  decomposition,  unless  in  the  presence 
of  water  or  steam.  When  decomposed  by  heat, 
it  emits  extremely  irritating  vapors  of  acro- 
lein. At  a  full  red  heat  it  takes  fire,  and 
burns  with  a  blue  flame.  In  consequence  of 
the  high  temperature  required  for  its  vola- 
tilization, it  has  been  proposed  to  use  it  for 
an  evaporating  bath,  in  which  a  heat  beyond 
that  of  boiling  water  is  required.  Glycerin  is 
antiseptic,  and  has  been  recommended  by  War- 
ington  and  Demarquay  to  preserve  alimentary 
substances  and  objects  of  natural  history,  and 
to  inject  bodies  for  dissection.  According  to 
W.  Frazer,  it  does  not  answer  for  preserving 
pathological  preparations,  as  they  are  com- 
pletely softened  by  its  action.  Berthelot  of 
Paris,  succeeded  in  combining  glycerin  with  a 
number  of  acids,  both  mineral  and  organic, 
forming  three  distinct  series  of  neutral  com- 
pounds. Among  others,  he  has  united  it  with 
the  fatty  acids,  producing,  by  synthesis,  the 
organic  fatty  substances  stearin,  palmitin,  olein, 
etc.  Glycerin  has  been  formed  artificially  from 
tribromallyl,  by  Worts,  and  from  trichlorhy- 
drin,  by  Friedel  and  Silva.  Synthesis  is,  how- 
ever, not  practicable  on  a  large  scale,  no  method 
having  yet  been  discovered  to  compete  success- 
fully with  its  preparation  from  natural  fats. 
By  Pasteur  it  was  ascertained  to  be  one  of  the 
products  of  the  vinous  fermentation.  Glycerin 
is  a  triatomic  alcohol,  being  a  compound  of 
the  triad  radical  (C3H6)  with  3 (OH)  groups. 
In  the  natural  fats,  the  three  H  atoms  of  these 
OH  groups  are  replaced  by  fatty  acid  radicals 
like  stearyl,  C18H35O,  palmitjd,  C16H33O,  and 
oleyl,  C18H33O.  The  natural  fats  are,  there- 
fore, compounds  of  an  alcohol  radical  with  an 
organic  acid,  and  are  true  esters,  which  are 
known  as  glycerides. 

The  solvent  and  preservative  properties  as 
well  as  agreeable  taste  and  permanent  consist- 
ence of  glycerin  render  it  very  useful  as  a 
menstruum  in  pharmacy,  and  a  class  of  prep- 


arations consisting  of  medicinal  substances  dis- 
solved in  it  has  come  into  extensive  use.  The 
British  Pharmacopoeia  has  adopted  such  a  class, 
under  the  name  of  Glycerina,  or  glycerines. 
This  title  "  glycerines "  is  not  now  available 
because  the  termination  "  ine  "  is  reserved  for 
alkaloids,  while  the  term  glyceroles,  adopted 
from  the  French,  is  objectionable,  as  the  ter- 
mination "  ole  "  has  been  used  to  designate  cer- 
tain proximate  principles;  but  the  U.  S.  Phar- 
macopoeia title,  Glycerita,  or  glycerites,  is  satis- 
factory. 

Impurities  and  Tests. — Glycerin  is  occasion- 
ally deficient  in  density  and  consistency.  Ac- 
cording to  Dalpiaz,  it  is  sometimes  perfectly 
colorless  from  being  bleached  by  chlorine,  when 
it  is  apt  to  contain  calcium  chloride,  as  well 
as  free  chlorine.  The  latter  may  be  detected 
by  rendering  the  suspected  sample  slightly  blue 
by  a  few  drops  of  an  acid  solution  of  indigo 
in  sulphuric  acid,  when,  if  free  chlorine  be 
present  the  blue  color  will  disappear.  Starch 
paste  containing  a  little  potassium  iodide  is  a 
better  test,  however;  if  a  blue  color  appears 
when  this  is  added  to  glycerin,  free  chlorine  is 
indicated. 

The  U.  S.  P.  (8th  Rev.)  furnishes  the  follow- 
ing tests :  "  Five  Cc.  of  Glycerin,  heated  to  boil- 
ing in  an  open  porcelain  or  platinum  dish,  and 
then  gently  ignited,  should  vaporize,  burn,  and 
leave  not  more  than  a  dark  stain,  which  on 
stronger  heating  should  disappear  entirely  (ab- 
sence of  mineral  impurities) .  If  5  Cc.  of  Glyc- 
erin be  mixed  with  50  Cc.  of  water  and  10  drops 
of  hydrochloric  acid  in  a  small  flask,  and  heated 
for  half  an  hour  on  a  water-bath,  then  10  Cc.  of 
the  hot  liquid,  mixed  with  2  Cc.  of  sodium 
hydroxide  T.S.  and  1  Cc.  of  alkaline  cupric 
tartrate  V.S.,  should  show  no  yellowish-red 
cloudiness  or  precipitate  within  six  hours  (ab- 
sence of  sugars).  If  5  Cc.  of  Glycerin  be 
mixed  with  an  equal  volume  of  concentrated 
sulphuric  acid  in  a  test-tube,  the  liquid  should 
acquire,  on  standing  for  one  hour,  a  color  not 
darker  than  yellow  (absence  of  readily  carbon- 
izable  impurities).  If  5  Cc.  of  Glycerin  be 
mixed  with  the  same  volume  of  a  mixture  of 
equal  parts  of  alcohol  and  diluted  sulphuric 
acid,  and  gently  heated,  a  fruity  odor  should 
not  be  recognizable  (absence  of  butyric  acid). 
No  color,  cloudiness,  or  precipitate  should 
appear  when  separate  portions  of  its  aqueous 
solution    (1    in    10)    are    treated   with    barium 


1  The  following  table,  by  Klever,  gives  a  general  view  of  the  solvent  powers  of  glycerin,— 100  parts  of  glycerin  dissolving 
the  annexed  quantities  of  substances : 


PARTS. 
.20 
.20 
.10 
.10 
.15 
50 


Acidum  arsenicum 

"        arsenosum 

"       benzoicum 

"       boricum     . 

"       oxalicum  . 

"       tannicum  . 

Alumen 40 

Ammonii  carbonas     .  .  20 

"         chloridum  .  .  20 
Antimon.  et  pot.  tart.   .    5.50 

Atropina 3 

Atropines  sulphas    ...  33 
Barii  chloridum  ....  10 


PARTS. 

Brucina 2.25 

Calcii  sulphidum    ...   5 

Cinchonina 0.30 

Cinch,  sulphas 6.70 

Cupri  acetas 10 

"     sulphas 30 

Ferr.  et  potas.  tart.  ...    8 

"    lactas    16 

"    sulphas 25 

Hydrarg.  chlorid.   >  7  cq 

corrosiv.  f  '  '     ' 
"         cvanidum  .  .  27 

Iodum  .  .  " 1.90 

(Neues  Jahrb.filr  Pharm. 


PARTS. 

Morphina 0.45 

Morphinae  acetas     ...  20 
"  hydrochloridum  20 

Phosphorus 0.20 

Plumbi  acetas 20 

Potassii  arsenas    ....  50 
"      bromidum     .  .  25 
"      chloras    ....   3.50 
"      cyanidum  ...  32 
"      iodidum  ....  40 

Quinina 0.50 

Quininse  tannas   ....   0.25 

Sodii  arsenas 50 

,  1869,  Mai  u.  Juni,  315.,) 


PARTS. 

Sodii  bicarbonas  .  . 

.   .    8 

"     boras 

.   .60 

"     carbonas  .   .   . 

.   .98 

"     chloras     .  .  . 

.    .20 

Sulphur 

.   .    0.10 

Strychnina     .  .  . 

.   .    0.25 

Strychninae  nitras  . 

4 

"          sulphas 

.    .  22.50 

Urea 

.   .  50 

Veratrina 

.   .    1 

"     iodidum  .  .  . 

.   .40 

PART  I. 


Glycerinum. 
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chloride  T.S.  (sulphuric  acid),  calcium  chlo- 
ride T.S.  (oxalic  acid),  ammonium  oxalate  T.S. 
(calcium  salts),  silver  nitrate  T.S.  (chlorides), 
or  silver  ammonium  nitrate  T.S.  (acrolein) ; 
in  the  last-mentioned  case,  the  test-tube,  loosely 
stoppered  to  protect  it  from  impurities,  should 
be  allowed  to  stand,  protected  from  light,  for 
at  least  five  minutes.  The  aqueous  solution 
(1  in  20),  when  acidified  with  hydrochloric 
acid,  should  not  respond  to  the  Time-Limit 
Test  for  heavy  metals  (see  Part  III,  Test 
No.  121).  Five  Cc.  of  the  aqueous  solution 
(1  in  10)  should  not  respond  to  the  Modified 
Gutzeit's  Test  for  arsenic  (See  Part  III,  Test 
No.  17)."  U.  S.  The  Br.  Pharm.  furnishes 
the  following  tests :  "  Sp.  gr.  1.260.  It  should 
yield  no  characteristic  reaction  with  the  tests 
for  lead,  copper,  arsenium,  iron,  calcium,  potas- 
sium, sodium,  ammonium,  chlorides,  or  sul- 
phates; and  no  red  precipitate  with  excess  of 
solution  of  potassio-cupric  tartrate  on  boiling, 
even  when  previously  acidified  and  boiled  (ab- 
sence of  grape  and  cane  sugars).  It  should 
undergo  no  darkening  in  color  at  ordinary  tem- 
peratures when  mixed  with  an  equal  volume 
of  solution  of  ammonia  and  a  few  drops  of 
solution  of  silver  nitrate;  and  when  shaken 
with  an  equal  volume  of  sulphuric  acid,  the 
mixture  being  kept  cool,  no  coloration,  or  only 
a  very  slight  straw  coloration,  should  result  (ab- 
sence of  foreign  organic  matter).  When  gently 
heated  with  a  mixture,  in  equal  volumes,  of 
alcohol  (90  per  cent.)  and  diluted  sulphuric 
acid,  a  fruity  odor  should  not  be  produced  (ab- 
sence of  butyric  acid).  2  cubic  centimetres 
diluted  with  5  cubic  centimetres  of  a  mixture 
of  1  part  of  hydrochloric  acid  and  7  parts 
of  water,  1  gramme  of  pure  zinc  being  added, 
and  the  whole  placed  in  a  long  test-tube,  the 
mouth  of  which  is  covered  by  a  piece  of  filter- 
paper  moistened  with  a  drop  or  two  of  test- 
solution  of  mercuric  chloride  and  dried,  should 
not  afford  a  yellow  stain  on  the  paper  even 
after  15  minutes  (limit  of  arsenium).  When 
heated  in  an  open  capsule  it  yields  acrid 
vapors;  and  is  finally  dissipated,  leaving  no 
ash   (absence  of  fixed  mineral  matter)."  Br. 

Arsenic  has  been  shown  to  exist  in  small  quan- 
tities as  an  impurity  in  some  glycerins;  its 
presence  may  be  suspected  whenever  sulphuric 
acid  (made  from  pyrites)  has  been  used  in  the 
manufacture  of  the  glycerin,  as  in  the  Wilson 
and  Payne  process  for  the  decomposition  of  the 
fats  (see  page  586).  Lime  may  be  detected 
by  ammonium  oxalate;  lead,  by  ammonium  sul- 
phide, and  sulphuric  acid,  by  a  soluble  salt  of 
barium.  Diluted,  and  boiled  with  a  solution  of 
potassium  hydroxide,  it  is  not  altered  in  color, 
showing  the  absence  of  glucose.  Trommer's 
test  is  probably  more  effectual.  The  presence 
of  even  a  small  proportion  of  sugar  is  shown 
by  the  following  test :  Dilute  the  glycerin  with 
an  equal  volume  of  water  and  introduce  2  Cc. 
of  the  mixture  into  a  test  tube;  pour  carefully 
down  the  side  of  the  test  tube  2  Cc.  of  a  reagent 
made  by  dissolving  0.010  Gm.  of  morphine  sul- 


phate in  5  Cc.  of  sulphuric  acid  (U.  S.  P.)  and 
adding  1  drop  of  tincture  of  ferric  chloride 
(freshly  prepared).  If  sugar  is  present  a 
band  of  color  will  appear  at  the  plane  of  con- 
tact of  the  two  fluids,  violet-blue  below,  orange- 
yellow  above;  sulphuric  acid  alone  will  produce 
a  yellow  to  brown  zone.  (A.  B.  Lyons,  Proc. 
A.  Ph.  A.,  1905,  331.)  According  to  Hager, 
sugar  or  dextrin  may  be  detected  in  the  follow- 
ing manner.  Dilute  the  glycerin  with  water,  add 
ammonium  molybdate  and  some  drops  of  nitric 
acid,  and  boil.  If  these  impurities  are  present, 
a  blue  color  is  produced;  if  not,  it  remains 
colorless.  (Ibid.,  May,  1869.)  Among  the 
most  injurious  impurities  of  glycerin  are 
thought  to  be  oxalic  and  formic  acids,  the  latter 
of  which,  being  especially  irritating  to  the 
skin,  unfits  glycerin  for  some  of  the  purposes 
for  which  it  is  most  employed.  The  oxalic 
acid  is  said  to  result  from  the  action  of  sul- 
phuric acid  employed  in  purifying  glycerin; 
the  formic,  from  the  reaction  between  glycerin 
and  oxalic  acid.  They  may  be  detected  by  the 
U.  S.  P.  tests.  Henry  Bower  of  Philadelphia, 
who  manufactured  very  pure  glycerin,  claimed 
that  silver  nitrate  is  the  most  reliable  test. 
Glycerin  which  shows  no  reaction  with  this  salt 
he  considers  suitable  for  all  uses.  (A.  J.  P., 
1868.)  See  improved  U.  S.  P.  test  above. 
For  a  method  of  extracting  glycerin  from  mix- 
tures containing  sugar  and  glucose,  see  a  paper 
by  Prescott,  N.  B.,  1878.  For  methods  of 
determining  glycerin  in  mixtures  or  its  detec- 
tion in  wines,  etc.,  see  Chem.  News,  1882;  A. 
J.  P.,  1882;  S.  W.  P.,  1881;  Chem.  News,  1886; 
Am.  Drug.,  1886. 1 

Uses. — The  uses  of  glycerin  as  a  vehicle  for 
other  medicines  have  been  already  given.  When 
given  internally,  it  is  laxative,  and  it  has  also 
been  suggested  as  a  substitute  for  cod  liver 
oil  in  phthisis,  etc.  R.  P.  Cotton,  however,  has 
tried  it  in  the  Consumption  Hospital  at 
Brompton,  and  shown  that  it  has  generally 
but  little  influence,  and  that  as  a  remedial  agent 
it  will  bear  no  comparison  with  cod  liver  oil. 
When  injected  directly  into  the  blood,  glyc- 
erin produces  in  the  lower  animals  violent 
nervous  symptoms  and  death,  but  this  action 
is  probably  due  to  the  mechanical  alteration 
of  the  viscidity  of  the  vital  fluid.  All  our 
physiological  evidence  goes  to  show  that  glyc- 
erin has,  unless  in  very  immoderate  quantities, 
no  distinct  physiological  or  therapeutic  prop- 
erties other  than  those  of  a  feeble  laxative.  It 
has  recently  been  extensively  employed  in 
habitual  constipation  in  the  form  of  supposi- 
tories. (See  Suppositoria  Glycerini.)  Al- 
though at  various  times  much  lauded  in  tuber- 
culous diseases  and  in  diabetes,  it  has  entirely 
failed  to  gain  the  confidence  of  the  profession, 
and  is  now  very  rarely  employed. 


1  Olycero-alcohol,  a  valuable  solvent  made  by  mix- 
ing glycerin,  333 ;  distilled  water,  146 ;  and  alcohol 
sufficient  to  measure  1000  parts.  Its  specific  gravity 
is  about  1 ;  it  is  a  good  solvent  for  alkaloids,  keeps 
indefinitely,  and  does  not  evaporate  readily. 
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Glycerin  is  extensively  used  externally  as  a 
softening,  emollient  application  in  various  con- 
ditions of  the  skin.  Its  affinity  for  water  is 
such  that  it  sometimes  acts  as  an  irritant  upon 
the  mucous  membrane,  unless  diluted.  It 
appears  to  have  been  first  employed  externally 
in  1846,  by  Thomas  De  la  Rue  of  London. 
Added  to  poultices,  in  a  proportion  varying 
from  one-fourth  to  one-sixteenth,  it  has  the 
effect  of  keeping  them  soft  for  a  long  time. 
To  collodion  it  gives  a  valuable  plasticity.  In- 
corporated in  very  small  proportion  with  ex- 
tracts and  pills,  it  keeps  them  soft  and  free 
from  mouldiness.  In  cases  of  deafness,  from 
deficiency,  accumulation,  or  hardness  of  the 
•cerumen,  and  attended  with  dryness  of  the 
meatus,  glycerin  is  an  excellent  remedy,  intro- 
duced into  the  canal  by  means  of  raw  cotton 
saturated  with  it.  Glycerin  may  be  used  in  the 
form  of  an  ointment,1  and  is  also  used  in  the 
menstruum  of  official  extracts,  fluidextracts, 
glyeerites,  infusions,  syrups,  tinctures,  etc.,  and 
in  making   pills. 

Off.  Prep. — Cataplasm*  Kaolini,  U.  S.;  Gelat- 
inum  Glycerinatum,  U.  S.;  Suppositoria  Glyc- 
erini,  U.  8.,  Br. 

GLYCERINUM  ALUMINIS.  Br. 

OLYCERIN  OF  ALUM 

(glye-?-ri'num  a-lu'mj-nls) 

Glycere"  d'Alun,   Fr. ;  Alaun-Glycerit,   G. 

"Alum,  in  powder,  1  ounce  (Imperial)  or  20 
grammes;  Distilled  Water,  3  fl.  drachms  (Imp. 
meas.)  or  7.5  cubic  centimetres;  Glycerin,  suffi- 
cient to  produce  6  fl.  ounces  (Imp.  meas.)  or 
120  cubic  centimetres.  Triturate  until  solution 
is  effected,  warming  slightly  if  necessary;  set 
aside;  pour  off  the  clear  liquid  from  any  de- 
posited matter  that  may  be  present."    Br. 

This  has  the  astringency  of  the  glycerite  of 
tannin  without  the  tendency  to  soil  the  linen  or 
blacken  in  contact  with  iron,  but  is  much  more 
irritating. 

GLYCERINUM  BORACIS.  Br. 

OLYCERIN  OF  BORAX 

(glyc-e-rl'num  bo-ra'cis) 

Glyce>e"  de   Borax,   Fr. ;   Borax-Glycerit,    G. 

"  Borax,  1  ounce  (Imperial)  or  20  grammes; 
Glycerin,  6  fl.  ounces  (Imp.  meas.)  or  120 
cubic  centimetres.  Triturate  the  Borax  with 
the   Glycerin   until   solution   is   effected."    Br. 


1  Ecky's  glycerin  ointment  is  made  as  follows.  Take 
of  spermaceti  half  an  ounce;  white  wax  a  drachm; 
oil  of  almonds  two  fluidounccs ;  glycerin  a  fluidounce. 
Melt  the  spermaceti  and  wax  with  the  oil  of  almonds 
by  a  moderate  heat.  Then,  having  poured  the  melted 
liquid  into  a  Wedgwood  mortar,  add  the  glycerin, 
and  rub  until  the  ingredients  are  thoroughly  mixed 
and  cool.  This  ointment  may  be  used  with  advantage 
in  chaps  and  excoriations. 


The  Glyceritum  Sodii  Boratis  of  U.  S.  P. 
1870  was  of  the  strength  of  one  troyounce  to 
four  fluidounces.  Otherwise  it  did  not  differ 
from  the  British  preparation. 

The  demulcent  properties  and  sweet  taste 
of  this  preparation  render  it  a  useful  and  con- 
venient method  of  applying  borax  to  the  in- 
fantile thrush  and  other  forms  of  sore  mouth 
in  children.  It  has  been  highly  commended  in 
erysipelas  by  D.  M.  Salazar  of  Madrid.  The 
part  should  be  freely  painted  with  it  and  then 
covered  with  raw  cotton.  (N.  Y.  M.  R.,  viii. 
311.) 

QLYCERINUM  PEPSINI.  Br. 

GLYCERIN  OF  PEPSIN 

(glye-e-ri'num  pep-si' ni) 

GlyceTe'   de   Pepslne,   Fr.;  Pepsin-Glycerlt,   G. 

"Pepsin,  800  grains  (Imperial)  or  80 
grammes;  Hydrochloric  Acid,  110  minims 
(Imp.  meas.)  or  10  cubic  centimetres;  Glycerin, 
12  fl.  ounces  (Imp.  meas.)  or  525  cubic  centi- 
metres; Distilled  Water,  a  sufficient  quantity. 
Mix  the  Hydrochloric  Acid,  Glycerin,  and  six 
fluid  ounces  (Imp.  meas.)  or  two  hundred  and 
sixty  cubic  centimetres  of  the  Distilled  Water; 
then  add  the  Pepsin;  after  one  week,  pour  off 
the  clear  liquid,  or  filter;  add  sufficient  Dis- 
tilled Water  to  produce  one  pint  (Imp.  meas.) 
or  eight  hundred  and  seventy-five  cubic  centi- 
metres. 1  fluidrachm  of  this  preparation  rep- 
resents 5  grains  of  Pepsin."   Br. 

This  preparation  is  apparently  identical  with 
the  glycerite  of  pepsin  of  the  National  For- 
mulary, but  the  pepsin  of  the  British  Pharma- 
copoeia is  supposed  to  be  five  times  as  strong 
as  that  of  the  N.  F. 

Dose,  one  fluidrachm  (3.75  Cc),  equivalent 
to  five  grains  of  pepsin. 

GLYCERINUM  PLUMBI  SUBACE- 
TATIS. Br. 

OLYCERIN  OF  SUBACETATE  OF  LEAD 

(glyc-e-ri'num  pliim'bl  sub-ac-e-ta'tis ) 

Glycgrg  de  Sousacetate  de  Plomb,  Fr. ;  Bleiessig- 
glycerit,   G. 

"Lead  Acetate,  5  ounces  (Imperial)  or  100 
grammes;  Lead  Oxide,  in  powder,  3 \  ounces 
(Imp.)  or  70  grammes;  Glycerin,  1  pint  (Imp. 
meas.)  or  400  cubic  centimetres;  Distilled 
Water,  12  fl.  ounces  (Imp.  meas.)  or  240  cubic 
centimetres.  Mix;  boil  for  a  quarter  of  an 
hour;  filter;  evaporate  at  a  temperature  not 
exceeding  222°  F.  (105.5°  C.)  until  the  product 
weighs  thirty-two  and  three-quarters  ounces 
(Imp.)  or  six  hundred  and  fifty-five  grammes, 
and  has  a  specific  gravity  of  1.48."  Br. 

This  glycerite  originated  with  Balmanno 
Squire  of  London,  but  the  process  made  offi- 
cial is  that  recommended  by   B.   W.   Parker. 
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Glycerinum  Tragacanthoe. — Glyceritum  Acidi  Tannici. 
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(See  A.  J.  P.,  1886,  296.)  It  is  a  powerful 
sedative  astringent,  and  may  be  employed  as  a 
local  application  in  external  inflammations. 

Off.  Prep. — Unguentum  Glycerini  Plumbi  Sub- 
acetatis,  Br. 

GLYCERINUM  TRAGACANTH/E.  Br. 

GLYCERIN  OF  TRAQACANTH 

(glyc-e-rl'num  trag-a-can'thse) 

Glyce're'  de  Gomme  Adragante,  Fr. ;  Traganth-Glye- 
erit,   G. 

"Tragacanth,  in  powder,  \  ounce  (Impe- 
rial) or  10  grammes;  Glycerin,  1£  fl.  ounces 
(Imp.  meas.)  or  30  cubic  centimetres;  Distilled 
Water,  %  fl.  ounce  (Imp.  meas.)  or  10  cubic 
centimetres.  Mix  the  Glycerin  with  the  Trag- 
acanth; add  the  Distilled  Water;  triturate 
until  a  homogeneous  paste  is  produced."  Br. 

This  preparation  has  been  introduced  into 
the  British  Pharmacopoeia  mainly  to  serve  as 
an  excipient  for  pills. 

GLYCERITA. 

GLYCERITES 

(glyc-e-ri'ta) 

Glycerlna,  Br. ;  Glycerines ;  Glycerata,  Glycero- 
lata.  Glycerols;  Glyceres,  Fr.  Cod.;  Glyc6rats,  Glyc- 
6rol6s,  Fr. ;  Glycerit,  Glycerolat,  G. 

These  are  solutions  of  medicinal  substances 
in  glycerin.  In  the  thirteenth  edition  of  the 
Dispensatory  various  reasons  were  adduced  for 
preferring  the  name  glycerates  for  these  prepa- 
rations, but,  as  the  revisers  of  the  U.  S.  Phar- 
macopoeia have  adopted  that  of  glycerites, 
these  reasons  are  omitted.  The  U.  S.  name  is 
certainly  much  better  than  the  British  name 
glycerin  (Glycerinum)  for  this  does  not  dis- 
tinguish a  class  of  preparations  from  the  sol- 
vent used  in  making  them.  (See  preceding 
articles.)    % 

Glycerin  has  valuable  properties  as  a  solvent 
and  vehicle  for  medicinal  substances.  Such 
are  its  not  unpleasant  taste  and  bland  character, 
its  wide  range  of  solvent  power,  which  adapts 
it  sometimes  as  a  menstruum  where  neither 
water  nor  alcohol  could  be  advantageously 
used,  and  enables  it  to  retain  in  solution  other- 
wise insoluble  substances  so  frequently  found 
in  infusions  and  decoctions,  and  its  preserva- 
tive influence,  which  often  protects  against  oxi- 
dation, and,  by  a  destructive  agency  upon  all  of 
the  lowest  forms  of  vegetable  and  animal  life, 
prevents  the  various  fermentative  processes  so 
destructive  to  organic  bodies.  Another  impor- 
tant property,  as  a  vehicle  for  external  remedies, 
is  the  permanence  of  its  liquid  character, 
so  that  it  does  not,  like  water  and  alcohol,  dry 
up  when  applied  to  the  skin,  resembling  in 
this  respect,  as  well  as  in  its  demulcent  quality, 
the  fixed  oils,  without  their  tendency  to  ran- 
cidity. Hence  it  has  of  late  come  into  exten- 
sive use  in  the  preparation  of  medicinal  solu- 


tions, which  under  the  name  of  Glyceres  found 
admission  into  the  French  Codex  of  1866,  and 
are  now  recognized  by  both  the  United  States 
and  British  Pharmacopoeias.1 

GLYCERITUM  ACIDI  TANNICI. 
U.  S.  (Br.) 

GLYCERITE  OF  TANNIC  ACID 

(glyc-e-ri'tum  ac'i-dl  tan'ni-cl) 

Glycerinum  Acidi  Tannici,  Br.;  Glycerin  of  Tannic 
Acid  (of  Tannin j  ;  Glyc6re  de  Tannin,  Fr.  Cod.; 
Glycerole  de  Tannin,  Glycerine  tannique,  Fr. ;  Tan- 
nin-Glycerit,  Tannin-Glycerol,  G. 

* "  Tannic  Acid,  twenty  grammes  [or  309 
grains] ;  Glycerin,  eighty  grammes  [or  2  ounces 
av.,  360  grains],  to  make  one  hundred  grammes 
[or  3  ounces  av.,  231  grains].  Triturate  the 
Tannic  Acid  with  the  Glycerin  to  a  smooth 
paste,  transfer  this  to  a  porcelain  dish,  avoiding 
contact  with  metallic  utensils,  and  apply  the 
heat  of  a  water-bath,  until  the  Tannic  Acid  is 
completely  dissolved.  Then  transfer  the  solu- 
tion to  a  bottle."  U.  S. 

"  Tannic  Acid,  1  ounce  (Imperial)  or  20 
grammes;  Glycerin,  sufficient  to  produce  5  fl. 
ounces  (Imp.  meas.)  or  100  cubic  centimetres. 
Triturate  the  Tannic  Acid  with  the  Glycerin 
until  solution  is  effected."  Br. 

The  U.  S.  preparation  is  a  20  per  cent,  solu- 
tion by  weight;  the  strength  of  the  British 
preparation  is  somewhat  weaker,  being  a  20 
per  cent,  solution  by  measure.  H.  F.  Meier 
found  that  the  greenish  scum  usually  seen  on 
the  surface  of  the  preparation  is  chlorophyll 
from  the  tannin. 

This  preparation  may  be  used,  both  inter- 
nally and  externally,  for  most  of  the  pur- 
poses to  which  tannic  acid  is  applied.  On 
the  whole,  it  is  the  most  useful  preparation 
of  tannic  acid  for  external  use;  as  circum- 
stances require  it  the  official  strength  may  be 
altered  by  direction  of  the  physician;  a  very 
concentrated  solution,  two  parts  of  glycerin 
to  one  of  tannin,  may  be  made  by  the  aid  of 
a  moderate  heat.     This  applied  daily  to  nipples, 


1  Glyceritum  Picis  Liquidw,  U.  S.  1870.  Glycerxte 
of  Tar. — "Take  of  Tar  a  troyoutice ;  Carbonate  of 
Magnesium,  in  powder,  two  troyounces ;  Glycerin  four 
fluidounces :  Alcohol  tiro  fluidounces :  Water  ten  fluid- 
ounces.  Having  mixed  the  Glycerin,  Alcohol,  and 
Water,  rub  the  Tar  in  a  mortar,  first  with  the  Car- 
bonate of  Magnesium,  and  then  with  six  fluidounces 
of  the  mixed  liquids  gradually  added,  and  strain  with 
expression.  Rub  the  residue  in  like  manner  with  half 
the  remaining  liquid,  and  strain  as  before.  Repeat 
the  process  again  with  the  remaining  liquid.  Put 
the  residue  Into  a  percolator,  add  gradually  the  ex- 
pressed liquids  previously  mixed,  and  afterwards  a 
sufficient  quantity  of  water  to  make  the  liquid  which 
passes  measure  a  pint."  U.  S.  1870. 

This  is  a  very  excellent  preparation  of  tar,  which 
may  be  used  either  externally  or  internally.  The 
formula  is  essentially  the  same  as  that  proposed  by 
J  B.  Moore,  although  employing  one-third  less  of  the 
magnesium  salt  (A.  J.  P..  1869.  p.  1151.  As  first 
made  it  is  of  a  reddish-brown  color ;  after  a  time 
it  Is  apt  to  deposit  a  dark  sediment,  which  should 
be  separated  bv  filtration.  An  ounce  of  it  represents 
half  a  fluldracnm  of  tar.  The  dose  is  from  a  drachm 
to  a  half-ounce   (3.75  to  15  Cc). 
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during  the  later  months  of  pregnancy,  will 
usually  prevent  the  occurrence  of  sore  nipples 
during  suckling. 

Dose,  from  ten  to  forty  minims  (0.6  to  2.5 
Cc).     (See  Acidum  Tannicum.) 

GLYCERITUM  AMYLI.  U.  S.  (Br.) 

GLYCERITE  OF  STARCH 

(glyc-e-ri'tum  am'y-li) 

Olycerinutn  Amyli,  Br.,  Glycerin  of  Starch,  Glyc- 
amyl,  Plasma:  Glyc£re  d'Amidon,  Fr.  Cod.;  Glyc- 
Srate  simple  Od'Amldon),  Fr.;  Unguentum  Glycerini, 
P.  O. ;  Glycerinsalbe,  Starke-Glycerit,  O. ;  Gllcerolato 
dl  amldo,  It.;  Glicerolado  de  almidon,  Sp. 

* "  Starch,  ten  grammes  [or  154  grains]  ; 
Water,  ten  cubic  centimeters  [or  162  minims] ; 
Glycerin,  eighty  grammes  [or  2  ounces  av., 
360  grains].  Triturate  the  Starch  with  the 
Water,  until  a  homogeneous  mixture  is  pro- 
duced. Then  gradually  add  this  to  the  Glyc- 
erin, contained  in  a  porcelain  dish,  and  heated 
to  about  140°  C.  (284°  P.).  Continue  the 
heat,  with  constant  stirring,  keeping  it  below 
144°  C.  (291.2°  F.),  until  a  translucent  jelly 
is  formed.  Transfer  the  product  to  suitable 
vessels,  provided  with  well-fitting  covers."  U.  S. 

"  Starch,  1  ounce  (Imperial)  or  20  grammes; 
Glycerin,  6£  ft.  ounces  (Imp.  meas.)  or  130 
cubic  centimetres;  Distilled  Water,  1£  fl.  ounces 
(Imp.  meas.)  or  30  cubic  centimetres.  Mix; 
heat  them  together,  stirring  constantly,  until 
a  translucent  jelly  is  formed."   Br. 

Of  these  preparations  it  is  only  necessary 
to  say  that,  with  the  exception  of  an  incon- 
siderable difference  in  the  proportions,  they  are 
the  same  as  that  brought  into  notice  in  1S5S 
by  G.  F.  Schacht  under  the  name  of  plasma, 
as  a  substitute  for  ointments,  the  emollient 
and  demulcent  properties  of  which  they  pos- 
sess, without  their  inconvenience,  whether  used 
simply,  or  as  a  vehicle  for  other  substances  to 
be  employed  locally.  Schacht  prepared  plasma 
by  mixing  70  grains  of  starch  in  powder,  and 
a  fluidounce  of  glycerin,  heating  to  240°  F. 
until  the  union  is  effected,  and  stirring  con- 
stantly. The  stirring  should  be  continued 
moderately,  during  the  cooling,  to  secure  a 
proper  consistence.  As  the  plasma  is  liable 
to  absorb  moisture,  it  should  be  kept  in  well 
closed  vessels.  (P.  J.,  Oct.  1866,  210.)  J. 
H.  Pearson  (P.  J.,  1897,  201)  recommends 
the  addition  of  one  grain  of  powdered  trag- 
acanth  to  the  ounce  of  finished  product,  to 
prevent  the  separation  of  the  glycerin  and 
water  from  the  mass,  on  standing. 

GLYCERITUM  BOROGLYCERINI. 

U.  S.  (Br.) 

GLYCERITE  OP  BOROGLYCERIN 
[Solution  of  Boroglyceride] 

(glyc-e-ri'tum  bo-ro-glyc-o-rfnl) 

Glycerinutn  Acidi  Borici,  Br.;  Glycerin  of  Boric 
Acid  ;  Glycerite  of  Glyceryl  Borate  ;  Glyce>6  de  boro- 
glyceride,  Fr. ;  Boroglyceridlosung,   O. 


*  "  Boric  Acid,  in  fine  powder,  three  hundred 
and  ten  grammes  [or  10  ounces  av.,  409 
grains] ;  Glycerin,  a  sufficient  quantity,  to  make 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains] .  Heat  four  hundred  and  sixty  grammes 
[or  16  ounces  av.,  99  grains]  of  Glycerin,  in 
a  tared  porcelain  dish,  to  a  temperature  not  ex- 
ceeding 150°  C.  (302°  F.),  and  add  the  Boric 
Acid  in  portions,  constantly  stirring.  When  all 
is  added  and  dissolved,  continue  the  heat  at  the 
same  temperature,  frequently  stirring,  and 
breaking  up  the  film  which  forms  on  the  sur- 
face. When  the  mixture  has  been  reduced  to 
the  weight  of  five  hundred  grammes  [or  17 
ounces  av.,  279  grains],  add  to  it  five  hundred 
grammes  [or  17  ounces  av.,  279  grains]  of 
Glycerin,  mix  thoroughly,  and  transfer  it  to 
suitable  vessels."   U.  S. 

"  Boric  Acid,  in  fine  powder,  6  ounces  ( Im- 
perial) or  300  grammes;  Glycerin,  a  sufficient 
quantity.  Heat  nine  ounces  (Imp.)  or  four 
hundred  and  fifty  grammes  of  Glycerin,  in  a 
weighed  porcelain  dish,  to  a  temperature  not 
exceeding  302°  F.  (150°  C),  and  add  the  Boric 
Acid  in  portions,  constantly  stirring.  When  all  is 
dissolved  maintain  the  temperature  of  the  liquid, 
frequently  stirring  and  breaking  up  the  film 
which  forms  on  the  surface,  until  the  mixture 
has  been  reduced  to  the  weight  of  ten  ounces 
[Imp.]  or  five  hundred  grammes;  then  add  ten 
ounces  (Imp.)  or  five  hundred  grammes  of 
Glycerin ;  mix  thoroughly.  The  product  should 
weigh  twenty  ounces  (Imp.)  or  one  thousand 
grammes."    Br. 

This  solution  was  first  introduced  into  the 
U.  S.  P.  1890  from  the  National  Formulary. 
It  is  a  thick,  sweet,  viscid,  colorless  liquid,  and 
lias  the  advantage  of  offering  the  antiseptic, 
boric  acid,  in  a  very  soluble  form.  It  may  be 
made  more  rapidly  than  by  the  above  process 
if  one  ounce  av.  of  boroglyceride  be  dissolved 
in  one  ounce  av.  of  glycerin  with  the  aid  of  a 
gentle  heat.     (See  Boroglyceride,  Part  II.) 

GLYCERITUM    FERRI,  QUININ/E  ET 
STRYCHNIN/E  PHOSPHATUM.  U.  S. 

GLYCERITE  OF  THE  PHOSPHATES  OF  IRON, 
QUININE  AND  STRYCHNINE 

(glyc-e-ri'tum   fer'ri  qui-ni'nae  6t 
strych-ni'nse    phos-pha'tum) 

Glyeere'  des  Phosphates  de  Fer,  de  Quinine  et 
de  Strychnine,  Fr. :  Eisen-,  Chinin-  und  Strychnin- 
phosphat-Glycerit,  Q. 

*  "  Soluble  Ferric  Phosphate,  eighty  grammes 
[or  2  ounces  av.,  360  grains] ;  Quinine,  one 
hundred  and  four  grammes  [or  3  ounces  av., 
293  grains] ;  Strychnine,  eight-tenths  of  a 
gramme  [or  12£  grains] ;  Phosphoric  Acid, 
two  hundred  cubic  centimeters  [or  6  fluid- 
ounces,  366  minims] ;  Glycerin,  five  hundred 
cubic  centimeters  [or  16  fluidounces,  435 
minims] ;  Water,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,    6 \    fluidrachms].     Heat    the    Soluble 
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Ferric  Phosphate  with  two  hundred  cubic  centi- 
meters [or  6  fluidounces,  366  minims]  of  Water, 
in  a  porcelain  dish,  at  a  temperature  not  ex- 
ceeding 70°  C.  (158°  F.),  until  it  is  dissolved. 
Then  add  the  Phosphoric  Acid  with  the  Strych- 
nine and  Quinine  and  sufficient  Water  to  make 
the  product  measure  five  hundred  cubic  centi- 
meters [or  16  fluidounces,  435  minims]  and  stir 
until  solution  is  effected.  Mix  the  solution 
with  the  Glycerin,  and  filter  if  necessary."  U.  S. 

This  glycerite  was  made  official  in  the  U.  S.  P. 
(8th  Rev.)  for  the  first  time.  It  is  intended 
solely  for  use  in  making  the  syrup  of  the  phos- 
phates of  iron,  quinine  and  strychnine  by  dilut- 
ing 1  volume  of  the  glycerite  with  3  volumes 
of  syrup. 

Dose,  fifteen  minims    (0.9  Cc). 

Off.  Prep. — Syrupus  Ferri,  Quininae  et  Strych- 
ninse  Phosphatum,  U.  8. 

GLYCERITUM  HYDRASTIS.  U.  S. 

GLYCERITE  OF  HYDRASTIS 

(glyc-e-ri'tum  hy-dras'tis) 

Glycol  d'Hydrastis  du  Canada,  Fr.;  Gelbwurzel- 
Glycerit,    O. 

*  "  Hydrastis,  in  No.  60  powder,  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains] ; 
Glycerin,  five  hundred  cubic  centimeters  [or  16 
fluidounces,  435  minims] ;  Alcohol,  Water,  each, 
a  sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms].  Moisten  the  Hydrastis  with  three 
hundred  and  fifty  cubic  centimeters  [or  11  fluid- 
ounces,  401  minims]  of  Alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator;  then  add 
enough  Alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  be- 
gins to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Alcohol,  until  the  Hydrastis 
is  practically  exhausted.  Remove  nearly  all  of 
the  Alcohol,  by  distillation  or  evaporation,  pour 
the  thick  concentrated  liquid  into  five  hundred 
cubic  centimeters  [or  16  fluidounces,  435 
minims]  of  ice-cold  Water,  and  set  it  aside,  in 
a  cold  place,  for  twenty-four  hours.  Then 
filter,  pass  enough  cold  Water  through  the  filter 
to  make  the  filtrate  measure  five  hundred  cubic 
centimeters  [or  16  fluidounces,  435  minims],  add 
the  Glycerin,  and  mix  thoroughly."   U.  S. 

This  preparation  was  transferred  to  the 
U.  S.  P.  1890  from  the  National  Formulary. 
It  is  intended  to  take  the  place  of  the  various 
preparations  which  are  in  vogue  and  which  go 
under  the  names  of  Fluid  Hydrastis,  Colorless 
Hydrastis,  etc.1  The  process  for  this  glycerite 
has  been  improved  by  adopting  J.  U.  Lloyd's 

1  Fluid  Hydrastis. — EL  C.  Bradford  gives  the  fol- 
lowing formula:  Hvdrastine  hydrochloride,  20  gr. ; 
Glycerin,  6  fl.  oz. ;  Distilled  Water,  10  fl.  oz.  Mix  and 
filter.  It  Is  advisable  to  keep  this  preparation  in 
amber  bottles.   (West.  Drug.,  1902,  50.) 

(38) 


suggestion  to  concentrate  the  alcoholic  tincture 
by  distillation  or  evaporation  and  pouring  the 
thick  liquid  into  ice-cold  water,  for  the  purpose 
of  separating  the  oily  and  resinous  matter 
which  is  useless.  F.  A.  Sieker  found  that  glyc- 
erite of  hydrastis  as  made  by  the  former  U.  S. 
process  varies  greatly  in  strength.  (See  Proc.  A. 
Ph.  A.,  1893,  691;  also  Ph.  Bund.,  1895,  236, 
and  Proc.  A.  Ph.  A.,  1894,  668.)  Its  medicinal 
properties  are  those  of  hydrastis. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

GLYCERITUM  PHENOLIS.  U.  S.  (Br.) 

GLYCERITE  OF  PHENOL  [Glyceritum  AcidI 
Carbolic!,  Pharm.  1890,  Glycerite  of  Carbolic  Acid] 

(glyc-e-rl'tum  phen-o'lls) 

Glycerinum  Acidi  Carbolic! ,  Br.;  Glycerin  of  Phenol; 
Glycgrole  d'Acide  Phdnique,  Glycere  de  Phenol,  Glyc- 
erine Ph6nique,  Fr.;  Phenol-Glycerit,  G. ;  Glycerina 
con  acido  fenico,  Sp. 

* "  Liquefied  Phenol,  twenty  cubic  centi- 
meters [or  325  minims] ;  Glycerin,  eighty  cubic 
centimeters  [or  2  fluidounces,  338  minims],  to 
make  one  hundred  cubic  centimeters  [or  3 
fluidounces,  183  minims].  Add  the  Liquefied 
Phenol  to  the  Glycerin,  and  stir  until  thor- 
oughly mixed."    U.  S. 

"Phenol,  1  ounce  (Imperial)  or  20  gram- 
mes; Glycerin,  sufficient  to  produce  5  fl.  ounces 
(Imp.  meas.)  or  100  cubic  centimetres.  Trit- 
urate the  Phenol  with  the  Glycerin  until  solu- 
tion is  effected."     Br. 

Uses. — For  the  uses  of  this  preparation,  see 
Phenol.  The  U.  S.  (8th  Rev.)  glycerite  is  a 
20  per  cent,  by  volume  solution  of  liquefied 
phenol;  the  British  preparation  is  slightly 
stronger,  being  a  20  per  cent,  by  volume  solu- 
tion of  crystallized  phenol.  It  may  be  used 
internally  or  locally,  and  for  both  purposes 
should  in  general  be  diluted  with  water  at  the 
time  of  application. 

Dose,  from  five  to  ten  minims  (0.3  to  0.6  Cc). 

GLYCYRRHIZA.  U.  S.  (Br.) 

GLYCYRRHIZA     LICORICE  ROOT 

(glyc-yr-rhi'zst) 

"  The  dried  rhizome  and  root  of  Glycyrrhiza 
glabra  Linne  (Spanish  Licorice),  or  of  Glyc- 
yrrhiza glandulifera  Waldstein  and  Kitaibel 
(Russian  Licorice)  (Fam.  Leguminosce) ."  U. 
S.  "  The  peeled  root  and  peeled  subterranean 
stem  of  Glycyrrhiza  glabra,  Linn.,  and  other 
species."     Br. 

Glycyrrhizae  Radix,  Br.;  Radix  Glycyrrhiza?  His- 
panicse  ;  Liquorice  Root.  Spanish  Licorice  Root  ;  Reg- 
lisse,  Fr.  Cod. ;  Racine  de  Reglisse,  Bois  doux,  Racine 
douce,  Bois  de  Reglisse,  Fr. ;  Radix  Liquiritise,  P.  O.; 
Spanisches  Sussholz.  Spanlsche  Siissholzwurzel,  Siiss- 
holzwurzel,  G. ;  Liquirizia,  It.;  Regaliz  (Raiz  de), 
Orozuz,  Palo  dulce,  Sp. 

Glycyrrhiza  glabra,  Willd.,  Sp.  Plant,  iii. 
1144;  Woodv.,  Med,  Bot.  p.  420,  t.  152;  Carson, 
Illust.  of  Med.  Bot.,  i.  38,  pi.  32.— The  licorice 
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plant  has  a  perennial  root,  which  is  round,  suc- 
culent, tough,  and  pliable,  furnished  with 
sparse  fibres,  rapid  in  its  growth,  and  in  a 
sandy  soil  penetrates  deeply  into  the  ground. 
The  stems  are  herbaceous,  erect,  and  usually 
four  or  five  feet  in  height,  have  few  branches, 
and  are  garnished  with  alternate,  pinnate 
leaves,  consisting  of  several  pairs  of  ovate, 
blunt,  petiolate  leaflets,  with  a  single  leaflet  at 
the  end,  of  a  pale-green  color,  and  clammy 
on  their  under  surface.  The  flowers  are  violet 
or  purple,  formed  like  those  of  the  pea,  and 
arranged  in  axillary  spikes  supported  on  long 
peduncles.  The  calyx  is  tubular  and  persistent. 
The  fruit  is  a  compressed,  smooth,  acute,  one- 
celled  legume,  containing  from  one  to  six  small 
kidney-shaped  seeds.  There  are  two  very  dis- 
tinct varieties  of  the  plant  yielding  the  root : 
the  typical  form,  which  is  smooth  throughout, 
and  the  variety,  now  recognized  by  the  U.  S. 
Pharmacopoeia  as  a  distinct  species,  G.  glandu- 
lifera,  W.  K.,  in  which  the  stem,  leaves,  and 
pods  are  more  or  less  roughly  glandular  or 
pubescent. 

The  habitat  of  the  plant  is  wide-spread,  ex- 
tending from  the  shores  of  the  Mediterranean 
to  Siberia  as  far  north  as  latitude  55°,  and 
southward  through  Asia  Minor  and  Persia  to 
Farther  India.  The  licorice  plant  is  culti- 
vated in  England,1  the  north  of  France,  and 
Germany.  It  is  also  largely  produced  in  the 
north  of  Spain,  where  it  is  an  important  article 
of  commerce,  and  in  Asia  along  the  banks  of 
the  Tigris  and  Euphrates.  It  is  probable  that 
a  portion  of  the  root  from  Italy  and  Sicily  is 
the  product  of  G.  echinata,  which  grows  wild 
in  Apulia.  This  species  is  also  abundant  in  the 
south  of  Russia,  where,  according  to  Hayne, 
sufficient  extract  is  prepared  from  it  to  supply 
the  whole  Russian  empire.  Large  quantities 
of  licorice  root  are  now  imported  for  the  pur- 
pose of  making  the  extract,  the  imports  for 
1902  having  been  109,077,323  lbs.,  valued  at 
$1,926,903;  for  1903,  88,580,611  lbs.  valued  at 
$1,545,167;  and  for  1904,  89,463,182  lbs.,  val- 
ued at  $1,472,323. 

A  species  of  Glycyrrhiza,  G.  lepidota,  grows 
abundantly  about  St.  Louis,  in  the  State  of 
Missouri,  and  flourishes  along  the  banks  of  the 
Missouri  River  to  its  source.  It  is  probably 
the  same  as  the  licorice  plant  mentioned  by 
Mackenzie  as  growing  on  the  northern  coast  of 
this  continent.  Nuttall  states  that  its  root  pos- 
sesses in  no  inconsiderable  degree  the  taste  of 
licorice,  and  M.  L.  McCullough  found  it  to  con- 
tain 6.39  per  cent,  of  crude  glycyrrhizin,  in 
contrast  with  7.18  per  cent,  in  the  official 
species.  (A.  J.  P.,  1890.) 

1  Most  of  the  licorice  root  of  commerce  appears 
to  be  the  product  of  wild  plants,  but  It  has  been  suc- 
cessfully cultivated  In  England  (A.  J.  P.,  1874.  473) 
and  In  Syria.  (P.  J.,  xvi.  647.)  Although  the  attempts 
to  produce  it  in  the  United  States  have  hithero  met 
with  no  great  success,  we  can  see  no  reason  why  in 
8ome  of  the  lowlands  of  the  Southeastern  States  it 
should  not  flourish.  An  interesting  report  upon  the 
production  of  licorice  root  in  Spain  was  made  by 
H.  C.  Marsten.  United  States  consul,  and  may  be 
found  abstracted  In  N.  R.t  Jan.  1882. 


Properties. — The  licorice  root  of  commerce  is 
in  long  pieces,  varying  in  thickness  from  a  few 
lines  to  two  inches,  fibrous;  when  not  peeled, 
externally  grayish  brown  and  longitudinally 
wrinkled  by  desiccation,  often  warty,  internally 
yellowish,  pliable,  tough,  without  odor,  and  of 
a  sweet  characteristic  taste,  mingled  with  a 
slight  degree  of  acrimony.  The  two  varieties 
are  described  in  the  U.  S.  Pharmacopoeia  as 
follows : 

"  Spanish  Licorice. — Cylindrical,  usually  cut 
into  pieces  14  to  20  Cm.  or  more  long,  5  to  15 
Mm.  thick;  longitudinally  wrinkled,  grayish- 
brown  or  dark-brown,  pliable;  fracture  coarsely 
fibrous;  internally  tawny-yellow;  bark  1  to  3 
Mm.  thick ;  wood  porous,  in  narrow  wedges ; 
odor  slight ;  taste  sweetish  and  slightly  acrid. 

Russian  Licorice. — Somewhat  tapering,  fre- 
quently 1  M.  or  more  in  length,  1  to  5  Cm.  in 
diameter,  deprived  of  the  outer  corky  layer, 
when  it  is  externally  pale  yellow;  internally  of 
a  lighter  yellow;  wood  rather  soft;  taste  less 
sweet  than  that  of  the  Spanish  Licorice.  Any 
blackened,  knottv,  bitter  portions  should  be  re- 
moved."   17.  8.  ' 

Formerly  commerce  was  chiefly  supplied 
with  licorice  root  by  Italy  and  Spain,  but  the 
amount  coming  from  these  sources  is  at  present 
probably  not  more  than  10  per  cent,  of  the 
whole,  the  greater  portion  coming  from  South- 
ern Russia,  a  large  amount  from  Anatolia  and 
Syria,  and  a  little  from  Turkey  and  Persia. 
The  Spanish  variety  has  been  most  esteemed, 
but,  according  to  II.  N.  Rittenhouse,  the  peeled 
Russian  licorice  is  richer  in  glycyrrhizin  and 
extractives  than  is  any  other  variety,  and  is 
in  fact  the  most  valuable.  Russian  licorice  is 
usually  very  large,  quite  sweet,  but  at  the  same 
time  rather  more  bitter  and  acrid  than  is  the 
Spanish  variety.  Licorice  root  is  often  worm 
eaten  and  more  or  less  decayed;  such  root 
should  be  rejected,  as  should  also  the  small 
fibrous  roots  often  shipped  from  Spain.  The 
best  pieces  are  large,  bright  yellow  internally, 
and  have  the  layers  and  the  bark  distinct.  The 
bark  is  chiefly  fiber,  consisting  of  parenchy- 
matous tissue  with  bast-cells  (which  are  stained 
yellow  by  iodine),  and  arranged  so  as  to  make 
ordinary  liber  bundles,  and  also  a  sort  of  net- 
work. 

A  character  said  by  Rothrock  (A.  J.  P., 
1884)  to  be  diagnostic  is  the  occurrence  in  the 
wood  and  parenchyma  of  bundles  composed  of 
numerous  bast-cells,  surrounded  by  a  sheath  of 
large  cells  containing  crystals  of  calcium 
oxalate.  In  the  Russian  root  the  parenchyma- 
tous wood-cells  are  larger  than  in  the  Spanish. 
The  powder  is  of  a  grayish-yellow  color,  when 
the  root  is  pulverized  without  being  deprived 
of  its  epidermis;  of  a  pale  sulphur-yellow, 
when  the  epidermis  has  been  removed.  Robi- 
quet  found  the  following  ingredients  in  licorice 
root :  1,  a  peculiar  transparent  yellow  substance, 
called  glycyrrhizin,  of  a  sweet  taste,  scarcely 
soluble  in  cold  water,  very  soluble  in  boiling 
water,    with    which   it   gelatinizes   on    cooling, 
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thrown  down  from  its  aqueous  solution  by  acids, 
readily  soluble  in  cold  alcohol,  insusceptible  of 
the  vinous  fermentation,  yielding  no  oxalic  acid 
by  the  action  of  nitric  acid,  and  therefore  wholly 
distinct  from  sugar;  2,  a  crystallizable  principle 
named  agedo'ite  by  Robiquet,  but  subsequently 
proved  to  be  identical  with  asparagin;  3,  starch ; 
4,  albumen;  5,  a  brown  acrid  resin;  6,  a  brown 
nitrogenous  extractive  matter;  7,  lignin;  8, 
salts  of  calcium  and  magnesium,  with  phos- 
phoric, sulphuric,  and  malic  aeids.  Fliickiger 
states  that  a  small  amount  of  tannin  is  also  al- 
ways contained  in  the  root,  or  rather  its  bark. 
The  chief  constituent,  glycyrrhizin,  Gorup- 
Besanez  (Ann.  Ch.  Ph.,  118)  considered  to  be 
a  glucoside,  as  on  boiling  with  diluted  acids  it 
breaks  up  into  glycyrrhetin  and  an  uncrystal- 
lizable  sugar  capable  of  fermentation.  Rous- 
sin  (J.  P.  C,  July,  1875)  found  that  the 
sweet  taste  of  the  root  was  not  owing  to 
the  free  glucoside,  but  to  its  compound  with 
ammonia. 

Habermann  (Ann.  Ch.  Ph.,  197)  found  that 
glycyrrhizin-ammonia  was  the  acid  ammonium 
salt  of  glycyrrhizic  acid,  a  nitrogenous  acid, 
and  gave  the  formula  C44H62NO18.NH4  for  it. 
(See  Glycyrrhizinum  Ammoniatum.)  He  suc- 
ceeded in  extracting  from  the  commercial 
u  ammoniacal  glycyrrhizin,"  glycyrrhizic  acid, 
which  may  be  considered  to  be  the  active 
constituent  of  licorice.  It  was  obtained  by 
dissolving  the  crude  glycyrrhizin  in  glacial 
acetic  acid  at  a  boiling  temperature,  rapidly 
filtering,  again  treating  the  crystalline  parts 
of  the  filtrate  in  the  same  manner,  and  finally 
purifying  by  repeated  crystallizations  from 
90  per  cent,  alcohol.  Its  properties  are  pecul- 
iar, and  account  to  a  great  extent  for  the 
singular  behavior  of  liquid  licorice  prepara- 
tions. With  water,  in  which  the  substance  is 
but  little  soluble  at  ordinary  temperature,  it 
forms  a  transparent,  faintly  yellow  jelly.  On 
mixing  1  Gm.  of  the  body  with  100  Cc.  of 
water,  the  mixture  after  a  few  hours  becomes 
so  jelly-like  that  the  open  vessel  may  be  in- 
verted without  losing  any  substance.  It  is  in- 
soluble in  ether,  but  slightly  soluble  in  absolute 
alcohol  (even  boiling),  more  so  in  alcohol  of 
90  per  cent.,  and  especially  so  when  hot.  Its 
solubility  increases  with  the  decrease  of  the 
percentage  of  alcohol.  The  apparent  gluco- 
sidal  character  of  glycyrrhizic  acid  Habermann 
explains  by  the  fact  that  it  breaks  up  on  boiling 
with  diluted  sulphuric  acid  into  glycyrrhetin 
and  parasaccharic  acid,  according  to  the  reac- 
tion: 

C44H63N018  +  2H2O  B= 

C32H47NO4  "+  2CeHio08 
(Ann.  Ch.  Ph.,  197;  N.  B.,  Sept.  1879.)     By 
fusing  glycyrrhizin  with  potassium  hydroxide, 
Weselsky  and  Benedikt   (Ber.  d.  Chem.   Ges., 
1876)  obtained  paraoxybenzoic  acid. 

Uses — Glycyrrhiza  is  an  excellent  demulcent, 
well  adapted  to  pulmonic  catarrhs,  and  even  to 
irritations  of  the  mucous  membrane  of  the 
bowels  and  urinary  passages;  but  it  is  chiefly 


used  for  the  purpose  of  concealing  the  taste 
or  of  covering  the  acrimony  of  various  drugs, 
such  as  ammonium  chloride  or  quinine.  A  de- 
coction may  be  prepared  by  boiling  an  ounce 
of  the  bruised  root,  for  a  few  minutes,  in  a 
pint  of  water,  but  at  present  the  extract  is 
almost  universally  preferred.  The  powder  is 
used  in  the  preparation  of  pills,  either  to  give 
due  consistence  or  to  cover  their  surface  and 
prevent  them  from  cohering,  and  as  a  diluent 
in  powdered  extracts. 

Off.  Prep. — Extractum  Glycyrrhizae,  U.  8., 
Br.;  Extractum  Glycyrrhizae  Purum,  U.  8.;  Fluid- 
extractum  Glycyrrhizae,  V.  8.  (Br.)  ;  Fluidex- 
tractum  Rhamni  Purshianae  Aromaticum,  U.  8.; 
Fluidextractum  Sarsaparillae  Compositum,  U.  S.; 
Glycyrrhizinum  Ammoniatum,  V.  S.;  Liquor  Sar- 
sae  Compositus  Concentratus,  Br.;  Mistura  Glyc- 
yrrhizae Compositus,  U.  S.  (from  extract)  ;  Pul- 
vis  Glycyrrhizae  Compositus,  U.  8.,  Br.;  Pulvia 
Morphinae  Compositus,  U.  8.;  Tinctura  Aloes, 
U.  8.;  Tinctura  Aloes  et  Myrrhae,  U.  S.;  Trochisci 
Glycyrrhizae  et  Opii,  U.  8.   (from  extract). 

GLYCYRRHIZINUM  AMMONIATUM. 
U.S. 

AMMONIATED  GLYCYRRHIZIN 

(glyc-yT-rh|-zi'num    am-mo-nl-a'tum ) 

Glycyrrtaizlne  Ammonlacale,  Fr.  Cod.;  Glyzlna, 
Glyzine,  Fr.;  Ammonlak-Glycyrrhizln,  O. 

*  "  Glycyrrhiza,  in  No.  20  powder,  five  hun- 
dred grammes  [or  17  ounces  av.,  279  grains]  ; 
Water,  Ammonia  Water,  Sulphuric  Acid,  each, 
a  sufficient  quantity.  Mix  four  hundred  and 
seventy-five  cubic  centimeters  [or  16  fluid- 
ounces,  30  minims]  of  Water  with  twenty-five 
cubic  centimeters  [or  406  minims]  of  Ammonia 
Water,  and,  having  moistened  the  powder  with 
the  mixture,  macerate  for  twenty-four  hours. 
Then  pack  it  moderately  in  a  conical  glass  per- 
colator, and  gradually  pour  water  upon  it  until 
five  hundred  cubic  centimeters  [or  16  fluid- 
ounces,  435  minims]  of  percolate  are  obtained. 
Add  Sulphuric  Acid  slowly  to  the  percolate,  with 
constant  stirring,  so  long  as  a  precipitate  is 
produced.  Collect  this  on  a  strainer,  wash  it 
with  cold  Water  until  the  washings  no  longer 
have  an  acid  reaction,  redissolve  it  in  Water 
with  the  aid  of  Ammonia  Water,  filter,  if  neces- 
sary, and  again  add  Sulphuric  Acid  so  long 
as  a  precipitate  is  produced.  Collect  this,  wash 
it,  dissolve  it  in  a  sufficient  quantity  of 
Ammonia  Water  previously  diluted  with  an 
equal  volume  of  Water,  and  spread  the  clear 
solution  upon  plates  of  glass,  so  that,  when 
dry,  the  product  may  be  obtained  in  scales." 
U.  S. 

This  is  a  preparation  whose  introduction  is  a 
result  of  the  very  important  researches  of  Z. 
Roussin,  communicated  to  the  Societe  de  Phar- 
macie  of  Paris,  June  2, 1875.  This  investigator 
noticed  that  glycyrrhizin,  the  sweet  principle  of 
licorice  root,   is  insipid  when   compared  with 
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the  root  itself,  and  suspected  that  it  existed  in 
a  modified  form  in  the  root.  Experiment 
showed  that  alkalies  developed  the  sweet  taste, 
and  he  ultimately  proved  that  the  alkali  with 
which  it  was  combined  in  the  root  was  ammonia, 
and  that  glycyrrhizin  played  the  part  of  an 
acid.  He  named  the  compound  ammonium 
glycyrrhizate,  and  called  attention  to  the  fact 
that  licorice  root  which  had  lost  a  portion  of 
its  sweetness  through  fermentation  and  the 
development  of  acetic  acid  and  precipitation 
of  insoluble  glycyrrhizin  could  be  restored  to 
its  former  sweetness  if  allowed  to  remain  a 
sufficient  length  of  time  in  an  ammoniacal 
atmosphere.  The  official  process  for  ammo- 
niated  glycyrrhizin  is  closely  modelled  after 
Roussin's,  with  the  exception  of  the  substitu- 
tion of  percolation  by  a  slightly  ammoniated 
menstruum  for  maceration  and  expression  with 
cold  water.  Roussin  purified  his  product  by 
redissolving  it  in  alcohol  and  precipitating  with 
ether;  this  is  deemed  unnecessary  for  a  prepa- 
ration which  is  intended  to  be  useful  without 
being  expensive.  (See  Proc.  A.  Ph.  A.,  1876, 
p.  544.) 

Connerade  hns  proposed  some  modifica- 
tion of  Roussin's  method;  his  process  is  as 
follows :  "  Macerate  ground  liquorice  root  with 
one  and  a  half  parts  by  weight  of  water,  strain, 
wash  the  residue  with  a  very  small  quantity 
of  water,  heat  the  mixed  liquids  to  boiling  to 
coagulate  albumen,  strain  again,  and  then  add 
diluted  sulphuric  acid  (1  in  10),  as  long  as  a 
precipitate  is  produced.  Let  this  settle,  decant 
the  liquid,  and  dissolve  the  precipitate  in  solu- 
tion of  ammonia,  diluted  with  nine  parts  of 
water.  Filter  the  latter  and  evaporate  it  to 
dryness.  The  compound  then  remains  as  a 
brown,  friable  varnish,  unaltered  by  air,  of  a 
pure,  sweet  taste,  easily  soluble  in  cold  water, 
and  imparting  to  the  latter,  even  when  diluted 
to  1  in  1000  parts,  an  amber  color.  The  yield 
is  about  10  per  cent,  of  the  weight  of  the  root." 
(N.  R.,  March,  1881.) 

Properties. — The  following  is  the  description 
given  in  the  U.  S.  Pharmacopoeia :  "  Dark 
brown  or  brownish-red  scales,  without  odor,  and 
having  a  very  sweet  taste.  Readily  soluble  in 
water  and  in  alcohol.  The  aqueous  solution, 
when  heated  with  potassium  hydroxide  T.S., 
evolves  ammonia.  If  the  aqueous  solution  be 
supersaturated  with  an  acid,  there  will  be  pro- 
duced a  precipitate  (glycyrrhizin)  which,  when 
dissolved  in  hot  water,  forms  a  jelly  on  cooling. 
This  substance,  after  being  washed  with  diluted 
alcohol  and  dried,  appears  as  an  amorphous, 
yellow  powder,  having  a  strong,  bitter-sweet 
taste,  and  an  acid  reaction.  Upon  incinera- 
tion, Ammoniated  Glycyrrhizin  should  not  leave 
more  than  a  trace  of  ash."    U.  S. 

Uses. — This  substance  appears  to  possess  the 
medicinal  properties  of  licorice,  and  mav  be  used 
as  an  elegant  substitute  for  it  in  mixtures  which 
are  neither  acid  nor  alkaline. 

Dose,  from  five  to  fifteen  grains  (0.32  to 
1.0  Gm.). 


GOSSYPII  CORTEX.  U.  S.  (Br.  Add.) 

COTTON  ROOT  BARK  [Gossypii  Radicis 
Cortex,  Phartn.  1890] 

(gps-syp'i-i  cor'tex) 

"  The  dried  bark  of  the  root  of  Gossypium 
herbaceum  Linne,  or  of  other  cultivated  species 
of  Gossypium  (Fain.  MalvacecB)."     U.  S. 

Gossypii  Radicis  Cortex,  Br.  Add. :  Ecorce  de  la 
Racine  de  Cotonnier,  Fr. ;  Baumwoll-Wurzelrlnde,  O. ; 
Corteza   de   la   raiz  d'algodon,   8p. 

In  consequence  of  changes  produced  in  the 
plants  of  this  genus  by  cultivation,  botanists 
have  found  great  difficulty  in  determining  which 
are  distinct  species  and  which  are  merely 
varieties.  De  Candolle  describes  thirteen  species 
in  his  Prodromus,  and  mentions  six  others,  but 
considers  them  all  uncertain.  Royle  describes 
eight  and  admits  others.  Schwartz  thinks  that 
they  may  all  be  referred  to  one  original  species. 
Engler  and  Prantl  recognize  six  species,  three 
of  these  being  cultivated.  The  plants  inhabit 
different  parts  of  tropical  Asia  and  Africa, 
and  many  of  them  are  cultivated  for  their 
cotton  in  climates  adapted  to  their  growth. 
The  species  from  which  most  of  the  cotton  of 
commerce  has  been  thought  to  be  obtained  is  the 
one  specially  indicated  by  the  U.  S.  Pharma- 
copoeia. According  to  Royle,  it  is  the  India 
cotton  which  is  produced  by  G.  herbaceum, 
while  G.  barbadense  furnishes  all  the  cotton  of 
North  America,  and  G.  peruvianum  that  pro- 
duced in  Brazil,  Peru,  and  other  parts  of  South 
America.  (See  A.  J.  P.,  1858,  339.)  A.  W. 
Chapman,  however,  in  his  Flora  of  the  South- 
ern United  States  (New  York,  1860,  58,),  states 
that  the  numerous  varieties  of  the  cotton  plant 
are  now  referred  to  two  species,  the  long  staple, 
or  sea  island,  to  G.  album  (Haw.),  and  the 
short  staple,  or  upland,  to  G.  nigrum  (Haw.). 
For  an  account  of  a  microscopical  and  micro- 
chemical  examination  of  cotton  root  bark  by 
F.  W.  Morgan,  see  A.  J.  P.,  1898,  427. 

Gossypium  herbaceum,  Linn.,  Sp.  Plant.  975; 
De  Cand.,  Prodrom.  i.  456. — This  is  a  biennial 
or  triennial  plant,  with  a  branching  stem  from 
two  to  six  feet  high,  and  palmate  hoary  leaves, 
the  lobes  of  which  are  somewhat  lanceolate  and 
acute.  The  flowers  are  pretty,  with  yellow 
petals,  having  a  purple  spot  near  the  claw. 
The  leaves  of  the  involucre  or  outer  calyx  are 
serrate.  The  capsule  opens  when  ripe,  and  dis- 
plays a  loose  white  tuft  of  long  slender  fila- 
ments, which  surround  the  seeds  and  adhere 
firmly  to  the  outer  coating.  The  plant  is  a 
native  of  Asia,  but  is  cultivated  in  most  tropical 
countries.  It  requires  a  certain  duration  of 
warm  weather  to  perfect  its  seeds,  and,  in 
the  United  States,  does  not  mature  north  of 
Virginia. 

The  herbaceous  part  of  the  plant  contains 
much  mucilage,  and  has  been  used  as  a  de- 
mulcent. The  seeds  yield  by  expression  a  fixed 
oil  of  the  drying  kind,  which  is  employed  for 
making  soap   and   for  other  purposes.      (See 
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Oleum  Gossypii.)  The  bark  of  the  root  has 
been  supposed  to  possess  medicinal  virtues,  and 
is  recognized  by  the  U.  S.  Pharmacopoeia. 
Another  official  portion,  and  that  for  which  the 
plant  is  cultivated,  is  the  filamentous  substance 
surrounding  the  seeds.  This  when  separated 
constitutes  the  cotton  of  commerce.  Cotton 
seeds  have  been  employed  in  our  Southern 
States  with  great  asserted  success  in  the  treat- 
ment of  intermittents,  but  are  at  present  sel- 
dom, if  ever,  used.  (For  details,  see  U.  S.  D., 
16th  ed.) 

Properties. — Cotton  Root  Bark  is  officially 
described  as  "  in  thin,  flexible  bands  or  quilled 
pieces,  the  bark  0.2  to  1  Mm.  thick;  outer  sur- 
face yellowish-brown,  longitudinally  wrinkled, 
with  small  lenticels,  the  periderm  frequently 
exfoliated  and  somewhat  fuzzy  from  partly  de- 
tached bast  fibres;  inner  surface  whitish,  longi- 
tudinally striate;  fracture  tough,  fibrous,  the 
bast-layer  separable  into  thin  laminae;  odor 
faint ;  taste  slightly  astringent  and  acrid."  U.  S. 
E.  S.  Wayne  of  Cincinnati,  found  in  it  a 
peculiar  acid  resin,  colorless  and  soluble  in 
water,  when  pure,  but  absorbing  oxygen  on  ex- 
posure, and  then  becoming  red  and  insoluble 
in  water.  It  is  deposited  by  the  fluidextract  on 
standing.  He  suggests  that  this  may  be  the 
active  principle  of  the  root;  but  the  fact  has 
not  been  determined.  (A.  J.  P.,  1872.)  Wil- 
liam C.  Staehle  (A.  J.  P.,  1875)  made  an  exam- 
ination of  this  resin,  and  obtained  results  some- 
what different  from  those  of  Wayne.  Staehle's 
percolate  was  of  a  dark  reddish-brown  color, 
while  Wayne's  was  pale  amber.  This  is  ac- 
counted for,  however,  by  the  presence  of  a 
principle  which  is  colorless  in  the  fresh  bark, 
but  of  a  dark  red  in  bark  which  has  been  ex- 
posed to  air  and  light.  W.  A.  Taylor  noticed 
that  the  change  in  color  from  pale  amber  to 
dark  red  took  place  in  an  alcoholic  tincture. 
(A.  J.  P.,  1876.)  Staehle  found  the  resin 
soluble  in  14  parts  of  alcohol,  15  parts  of 
chloroform,  23  parts  of  ether,  and  122  parts  of 
benzene. 

Uses. — Bouchelle  of  Mississippi,  first  stated 
that  cotton  root  is  an  excellent  emmenagogue, 
and  was  habitually  resorted  to  by  the  slaves  of 
the  South  for  producing  abortion.  To  assist 
labor,  he  employed  a  decoction  made  by  boiling 
four  ounces  of  the  inner  bark  of  the  root  in  a 
quart  of  water  to  a  pint,  and  gave  a  wineglass- 
ful  (60  Ce.)  every  twenty  or  thirty  minutes. 
(W.  J.  M.  S.,  Aug.  1840.)  These  opinions  of 
Bouchelle  have  been  confirmed  by  various 
Southern  medical  practitioners,  and  H.  I.  Gar- 
rigues  asserts  that  the  cotton  root  has  great 
powers  in  arresting  hemorrhage  and  amelio- 
rating the  other  symptoms  of  uterine  fibroids, 
but,  for  some  reason,  the  drug  failed  to  come 
into  general  use.  Bellany  of  Columbus, 
Georgia,  found  that  the  root  should  be  gathered 
as  late  as  possible  in  the  fall  before  frost.  The 
fluidextract  official  in  the  U.  S.  P.  1890  (see 
page  525)  may  be  used  in  doses  of  from  one- 
half  to  one  fluidrachm   (1.8  to  3.75  Cc.),  re- 


peated  at    short    intervals   if  necessary.     The 

British   Addendum   recognizes  a   decoction   of 
Cotton  Root  Bark.1 

Dose,  thirty  to  sixty  grains  (2  to  3.9  Gra.). 

GOSSYPIUM  PURIFICATUM. 

U.  S.  (Br.) 

PURIFIED  COTTON  [Absorbent  Cotton] 

(gos-syp'j-um  pu-rj-f i-ca'tum ) 

"  The  hairs  of  the  seed  of  Gossypium  herba- 
ceum  Linne,  or  of  other  cultivated  species  of 
Gossypium  (Fam.  Malvacece)  freed  from  ad- 
hering impurities  and  deprived  of  fatty 
matter/'  U.  S.  "The  hairs  of  the  seed  of 
Gossypium  barbadense,  Linn.,  and  of  other 
species  of  Gossypium,  freed  from  fatty  mat- 
ter."  Br. 

Gossypium,  Br. ;  Cotton  Wool;  Lana  (Lanugo,  s. 
Plli)  Gossypii;  Coton  Hydrophile,  Fr.  Cod.;  Coton 
absorbant,  Xylum  praeparatum.  Fr. ;  Gossypium  de- 
puratum,  P.  O. ;  Gereinigte  Baumwolle,  Baumwolle, 
O. ;  Cotone  assorbente,  C.  idronlo,  It.;  Algodon  hidro- 
fllo,  Algodon  absorbente,  Sp. 

Cotton  consists  of  "white,  soft,  fine  fila- 
ments, appearing  under  the  microscope  as  hol- 
low, flattened  and  twisted  bands,  spirally 
striate,  and  slightly  thickened  at  the  edges;  in- 
odorous and  tasteless;  insoluble  in  ordinary  sol- 
vents, but  soluble  in  an  ammoniacal  solution 
of  cupric  oxide."  U.  S.  It  is  without  odor  or 
taste,  soluble  in  strong  alkaline  solutions,  and 
decomposed  by  the  concentrated  mineral  acids. 
In  chemical  character  it  is  related  to  but  not 
identical  with  lignin,  the  latter  being  an  altera- 
tion product  and  sometimes  called  oxycellulose. 
By  nitric  acid  it  is  converted  into  that  remark- 
able explosive  substance  denominated  gun  cot- 
ton, for  an  account  of  which  see  Pyroxylinum 
and  Collodium.  Mercerized  cotton  (imitation 
of  silk)  is  made  by  boiling  the  raw  cotton  in 
a  diluted  alkaline  solution. 

In  the  process  of  purifying  cotton  a  soap  is 
formed  through  the  union  of  the  fatty  matter 
with  the  alkali,  and  this  is  subsequently  dis- 
solved out  by  repeated  washings.  F.  L.  Slocum 
published  in  1881  a  process  for  preparing  it. 
For  details  see  the  foot-note.2     The  U.  S.  P. 

1  Decoctum  Oossypii  Radicis  Corticis,  Br.  Add.,  Decoc- 
tion of  Cotton  Root  Bark. — Cotton  Root  Bark,  bruised, 
4  ounces  (Imperial)  [200  grammes]  ;  Distilled  Water, 
a  sufficient  quantity.  Boil  the  Cotton  Root  Bark 
with  two  pints  (Imp.  Meas.)  [or  two  litres]  of  the 
Distilled  Water,  In  a  suitable  vessel,  until  the  volume 
is  reduced  to  one  pint  (Imp.  Meas.)  [or  one  thousand 
cubic  centimetres],  strain,  if  necessary  pour  more 
Distilled  Water  over  the  contents  of  the  strainer,  so 
as  to  produce  one  pint  (Imp.  Meas.)  [or  one  thousand 
cubic  centimetres]  of  the  strained  Decoction. 

2  Purified  Cotton. — Take  of  the  best  quality  of 
carded  cotton  batting  any  desired  quantity,  and  boil  it 
with  a  5  per  cent,  solution  of  potassium  or  sodium 
hydroxide  for  one-half  hour,  or  until  the  cotton  is 
entirely  saturated  with  the  solution,  and  the  alkali 
has  saponified  all  oily  matter.  Then  wash  thoroughly, 
to  remove  all  soap,  and  nearly  all  alkali ;  press  out  the 
excess  of  water,  and  immerse  in  a  5  per  cent,  solution 
of  chlorinated  lime  for  15  or  20  minutes  ;  again  wash, 
first  with  a  little  water,  then  dip  in  water  acidulated 
with  hydrochloric  acid,  and  thoroughly  wash  with 
water;  press  out  the  excess  of  water,  and  again  boll 
for  lo  or  20  minutes  in  a  5  per  cent,  solution  of 
potassium    or    sodium    hydroxide ;    now    wash    well, 


598 


Gossypium  Purificatum. — Granatum. 


PART  I. 


> 


tests  are  as  follows :  "  When  Purified  Cotton, 
previously  compressed  in  the  hand,  is  thrown 
on  the  surface  of  cold  water,  it  should  readily 
absorb  the  latter  and  sink,  and  the  water  should 
not  acquire  either  an  acid  or  an  alkaline  reac- 
tion (evidence  of  proper  purification  and  ab- 
sence of  fatty  matter).  Purified  Cotton  should 
be  perfectly  free  from  all  visible  impurities, 
and  on  combustion  should  not  leave  more  than 
0.3  percent,  of  ash."  U.  S.  The  first  test 
proves  the  absence  of  fatty  matter,  for  if  even 
a  small  quantity  be  present  the  cotton  will  float 
in  water.  Repeated  experiments  have  proved 
that  cotton  will  take  fire  and  burn  spontaneously 
if  impregnated  with  linseed  oil,  or  some  of  the 
other  fixed  oils,  and  allowed  to  stand,  whereby 
the  heat  of  the  oxidation  of  the  oil  suffices  to 
ignite  the  matted  fibres  of  the  cotton.  (P.  J., 
1872,  p.  225.)  Cotton,  analyzed  by  M.  Schunck, 
was  found,  independently  of  cellulose  (CeHio 
Oo)n,  of  which  it  chiefly  consists,  to  contain 
vegetable  wax,  a  fatty  acid,  coloring  matter, 
pectic  acid,  and  a  little  of  an  albuminoid  sub- 
stance. (J.  P.  C,  Sept.  1868,  233.)  For  medic- 
inal use  it  should  be  carded  into  thin  sheets.1 
It  is  said  that  air  passed  through  cotton  loses 
the  property  of  inducing  fermentation,  on  ac- 
count of  the  microscopic  organisms  being 
strained  out  of  it ;  and  this  fact  has  been 
utilized  in  preserving  infusions  by  placing  them 
in  bottles  containing  corks  armed  with  tubes 
loosely  filled  with  cotton,  and  drawing  the  in- 
fusion from  a  stopcock  near  the  bottom. 

Uses. — The  use  of  cotton  as  a  filtering 
medium  and  in  the  preparation  of  medicated 
waters  has  already  been  alluded  to.  It  is  much 
used  in  surgery  as  a  dressing  for  burns,  scalds, 
blisters,  and  wounds,  in  order  to  prevent  the 
access  of  pathogenetic  germs.2     Cotton  batting 

dipping  In  the  acidulated  water  and  washing  thor- 
oughly with  pure  water.  Afterwards  press  out  and 
dry  quickly. 

The  amount  of  loss  by  this  process  Is  practically 
10  per  cent.  A  sample  of  360  gr.  lost,  on  boiling 
with  alkali  and  bleaching.  15  gr.,  or  4.17  per  cent., 
and  270  gr.  of  this  bleached  sample  lost,  on  again 
boiling  with  an  alkali,  14  gr.,  or  5.18  per  cent.,  a 
total  loss  of  9.35  per  cent.  (.4.  J.  P.,  1881,  p.  53. 
See  also  Ph.  Era,  1890,  22.) 

1  Wood  Wool. — Under  this  name  Bruns  has  Intro- 
duced finely  grained,  purified  wood  fibre,  such  as  is 
used  in  making  paper.  It  may  be  medicated  like 
cotton.     (N.  R.,  1883,  p.  361.) 

s  Absorbent  cotton  has  been  medicated  in  various 
ways  and  come  largely  into  use.  (See  Iodized  Cotton, 
under  Iodum.)  Picric  Cotton  is  prepared  by  dissolv- 
ing 0.25  Gm.  of  picric  acid  in  25  Gm.  of  ether,  or 
of  94  per  cent,  alcohol,  and  Immersing  in  the  solution 
10  Gm.  of  clean  cotton,  and  drying.  Salicylic  Cotton 
(5  per  cent.)  may  be  prepared  by  Bruns's  process,  by 
saturating  one  kilogramme  of  cotton  with  4  liters  of 
a  solution  of  50  Gm.  of  salicylic  acid,  and  20  Gm. 
of  castor  oil  in  3.930  liters  of  alcohol.  Benzoic 
Cotton  Is  made  in.  the  same  wav,  substituting  benzoic 
for  salicylic  acid.  (A.  J.  P.,  Dec.  1878.)  Chlori- 
nated Cotton.  Pavesi  subjects  cotton  moistened  with 
glycerin,  and  suspended  at  the  top  of  a  large  wide- 
mouthed  bottle,  to  the  action  of  chlorine  vapor,  gener- 
ated by  adding  sulphuric  acid  to  chlorinated  lime. 
(A\  R.,  July,  1880.)  Joseph  W.  England  communi- 
cates in  A.  J.  P.,  1887,  p.  173.  practical  formulas  for 
preparing  the  following  medicated  cottons  and  gauzes  : 
Borated  Cotton,  Benzoated  Cotton,  Salicvlated  Cotton, 
Tfaphthalinated  Cotton,  Iodoformized  Cotton.  Carbo- 
lized  Cotton,  Sublimated  Cotton,  Carbolized  Gauze, 
Sublimated  Oanze,  Absorbent  Canton  Flannel.  For 
methods  of  assay  of  medicated  cottons,  gauzes,  etc., 
see  Proc.  A.  Ph.  A.,  1897,  457,  458,  459. 


is  often  employed  to  maintain  a  uniform  tem- 
perature in  parts  affected  with  acute  rheu- 
matic inflammation. 

Off.  Prep. — Pyroxylinum,  Br. 

GRANATUM.  U.  S.  (Br.) 

POMEGRANATE 
(gra-nfi'tum) 

"  The  bark  of  the  stem  and  root  of  Punica 
Granatum  Linne  (Fam.  Punicacece)."  U.  S. 
"  The  dried  bark  of  the  stem  and  root  of 
Punica  Granatum,  Linn."  Br. 

Granati  Cortex,  Br.,  Pomegranate  Bark  ;  Grenadier, 
Fr.  Cod.;  Ecorce  de  la  Racine  de  Grenadier  (de 
Balaustier),  Ecorce  de  Granade,  Fr. ;  Cortex  Granati, 
P.  O.;  Granatrinde,  Granatwurzelrlnde,  G. ;  Melo- 
granato,  Malicorlo,  Scorza  del  Melogranatl,  It.;  Gra- 
nada  (Corteza  de),  Sp. 

Punica  Granatum,  Willd.,  Sp.  Plant,  ii.  981; 
Woodv.,  Med.  Bot.  p.  531,  t.  190;  Carson, 
Illust.  of  Med.  Bot.,  i.  45,  pi.  38.— The  pome- 
granate is  a  small  shrubby  tree,  attaining  in 
favorable  situations  the  height  of  twenty  feet, 
with  a  very  unequal  trunk,  and  numerous 
branches  which  sometimes  bear  thorns.  The 
leaves  are  opposite,  entire,  oblong  or  lance- 
shaped,  pointed  at  each  end,  smooth,  shining, 
of  a  bright-green  color,  and  placed  on  short 
footstalks.  The  flowers  are  large,  of  a  rich 
scarlet  color,  and  stand  at  the  end  of  the  young 
branches.  The  petals  are  roundish  and  wrink- 
led, and  are  inserted  into  the  upper  part  of 
the  tube  of  the  calyx,  which  is  red,  thick,  and 
fleshy.  The  fruit  is  a  globular  berry,  about 
the  size  of  an  orange,  crowned  with  the  calyx, 
covered  with  a  reddish-yellow,  thick,  coriaceous 
rind,  and  divided  internally  into  many  cells, 
which  contain  an  acidulous  pulp,  and  numerous 
oblong,  angular  seeds. 

This  tree  grows  wild  upon  both  shores  of 
the  Mediterranean,  in  Arabia,  Persia,  Bengal, 
China,  and  Japan,  has  been  introduced  into  the 
East  and  West  Indies,  and  is  cultivated  in  all 
civilized  countries  where  the  climate  is  suffi- 
ciently warm  to  allow  the  fruit  to  ripen.  In 
higher  latitudes,  where  it  does  not  bear  fruit, 
it  is  raised  in  gardens  and  hot  houses  for  the 
beauty  of  its  flowers,  which  become  double 
and  acquire  increased  splendor  of  coloring  by 
cultivation.  Doubts  have  been  entertained  as 
to  its  original  country.  The  name  of  Punicum 
Malum,  applied  by  the  ancients  to  its  fruit, 
implies  that  it  was  abundant  at  an  early  age 
in  the  vicinity  of  Carthage.  The  fruit,  for 
which  the  plant  is  cultivated,  varies  much  in 
size  and  flavor.  It  is  said  to  attain  greater 
perfection  in  the  West  Indies  than  in  its  native 
country.  The  edible  pulp  is  red,  succulent, 
pleasantly  acid,  and  sweetish.  The  flowers 
were  recognized  by  the  Dublin  College,  and  the 
seeds  are  official  in  France.  See  a  paper  by 
J.  U.  Lloyd  in  West.  Drug.,  1897,  202. 

Bind  of  the  Fruit. — This  is  presented  in  com- 
merce under  the  form  of  irregular  fragments, 
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hard,  dry,  brittle,  of  a  yellowish  or  reddish- 
brown  color  externally,  paler  within,  without 
odor,  and  of  an  astringent,  slightly  bitter  taste. 
It  contains  a  large  proportion  of  tannin,  and 
in  countries  where  the  tree  abounds,  has  been 
employed  for  tanning  leather. 

Flowers. — The  flowers,  sometimes  called  ba- 
laustines,  are  inodorous,  have  a  bitterish,  as- 
tringent taste,  and  impart  a  violet-red  color 
to  the  saliva.  They  contain  tannic  and  gallic 
acids,  and  were  used  by  the  ancients  in  dyeing. 

Bark. — The  stem  bark  is  officially  described 
as  "  in  single  quills  or  transversely  curved 
pieces,  mostly  2  to  10  Cm.  long,  5  to  20 
Mm.  in  diameter;  bark  0.5  to  3  Mm.  thick; 
outer  surface  yellowish-  to  brownish-gray,  with 
brownish-black  fruit-heads  of  a  lichen  and 
small  lenticels;  inner  surface  grayish-yellow 
to  brownish,  finely  striate;  fracture  short, 
smooth,  the  phelloderm  layer  dark  green,  the 
inner  bark  dull  greenish-yellow;  odor  distinct; 
taste  astringent,  somewhat  bitter."  U.  S.  The 
roots  of  the  pomegranate  are  hard,  heavy, 
knotty,  ligneous,  and  covered  with  a  bark 
which  is  yellowish-gray  or  ash-gray  on  the 
outer  surface,  and  yellow  on  the  inner.  The 
root  bark  occurs  in  quills  or  fragments  similar 
to  but  differing  from  those  of  the  stem  as 
shown  in  the  official  characterization.1  "  Dark 
brown,  with  more  or  less  longitudinal  patches 
and  scales  of  cork;  green  phelloderm  layer  ab- 
sent; medullary  rays  extending  nearly  to  the 
periderm."  U.  S.  "  The  transverse  section  ex- 
hibits numerous  fine  radial  and  tangential 
lines."  Br.  It  has  little  or  no  odor,  colors 
the  saliva  yellow  when  chewed,  and  leaves  in 
the  mouth  an  astringent  taste  without  dis- 
agreeable bitterness.  The  infusion  of  the  bark 
yields  a  deep-blue  precipitate  with  salts  of 
iron,  and  a  yellowish-white  precipitate  with 
solution  of  gelatin.  The  inner  surface  of  the 
bark,  steeped  in  water  and  then  rubbed  on 
paper,  produces  a  yellow  stain,  which  by  the 
contact  of  ferrous  sulphate  is  rendered  blue, 
and  by  that  of  nitric  acid  acquires  a  slight  rose 
tint,  which  soon  vanishes.  These  properties 
serve  to  distinguish  this  bark  from  those  of  the 
box  root  and  barberry,  with  which  it  is  said 
to  be  sometimes  adulterated.  When  used,  it 
should  be  separated  from  the  ligneous  portion 
of  the  root,  as  the  latter  is  inert.  The  bark 
contains  more  than  22  per  cent,  of  tannic  acid, 
which  Rembold  (Ann.  Ch.  Ph.,  143,  285)  found 

1  The  bark  of  the  stem  of  the  pomegranate  is  sold 
as  root  bark :  for  microscopic  diagnosis,  see  P.  J., 
1873.  As  the  activity  of  the  barks  of  different  por- 
tions of  the  plant  is  important,  represented  by  the 
alkaloids  the  analyses  of  Stoeder  are  of  interest.  His 
results  are :  stem  and  branch  bark,  in  thin  quills, 
0.612  per  cent.  ;  average  quills,  0.350  per  cent.  ;  thicK 
quills,  0.498  per  cent.  ;  root  bark  from  south  of  Europe, 
In  thick  quills,  1.010  per  cent.  ;  shaved  root  bark  from 
Java,  1.326  per  cent.  ;  exfoliated  bark  from  dry  thick 
roots  of  unknown  age,  1.240  per  cent.  ;  finely  rasped 
wood  from  these  roots,  0.218  per  cent.  According  to 
the  same  authority  (Nederl.  Tijd.  Pharm.,  1890),  of 
the  bark  of  three  varieties  of  the  wild  pomegranate 
recognized  and  used  by  the  natives  of  Java,  the  red- 
flowered  "  merah,"  yielded  2.43  per  cent.  ;  the  white- 
flowered.  "  poetih,"  yielded  3.75  per  cent. ;  the  black- 
flowered,  "  nitam,"  yielded  1.71  per  cent. 


to  consist  for  the  most  part  of  a  peculiar 
variety,  punico-tannic  acid,  C20H16O13;  when 
boiled  with  diluted  sulphuric  acid  it  is  resolved 
into  ellagic  acid,  C14H8O9,  and  sugar.  Punico- 
tannic  acid  is  accompanied  by  common  tannic 
acid,  yielding  by  means  of  sulphuric  acid,  gallic 
acid,  which  appears  sometimes  to  pre-exist  in 
the  bark.  Henry  Trimble,  however,  (A.  J.  P., 
1897,  636),  as  the  result  of  an  ultimate  analy- 
sis of  the  purified  tannin  and  a  study  of  its 
reactions,  pronounced  it  to  be  identical  with 
gallotannic  acid.  Pomegranate  bark  also  yields 
a  considerable  quantity  of  mannite,  which  was 
formerly  described  under  the  names  of  punicin 
or  granatin.  The  active  power  of  the  root, 
however,  is  due,  according  to  Tanret  (C.  B.  A. 
S.,  86,  1270,  and  87,  358),  to  an  alkaloid 
pelletierine,  CsHieNO,  a  dextrogyrate  liquid 
boiling  at  195°  C,  easily  soluble  in  water,  alco- 
hol, and  ether,  and  specially  so  in  chloroform. 
It  has  strong  basic  properties  and  precipitates 
many  metallic  salts:  1000  parts  of  dry  bark 
yielded  4  parts  of  it. 

In  a  later  communication  (C.  jB.  A.  S.,  88, 
p.  716),  Tanret  announced  that  he  had  found 
three  additional  volatile  bases  in  the  bark,  a 
liquid  left-rotating  one,  a  liquid  optically  inac- 
tive one,  and  a  crystallizable  inactive  one,  which 
latter  has  the  formula  C9H15NO  +  2H2O,  fuses 
at  46°  C,  and  boils  at  246°  C.  His  process 
for  obtaining  these  alkaloids  is  as  follows.  A 
mixture  of  the  salts  of  the  alkaloids  is  prepared 
by  mixing  the  powdered  bark  with  a  milk  of 
lime,  exhausting  with  water,  shaking  the  re- 
sulting liquor  with  chloroform,  and  neutralizing 
the  latter  with  diluted  acid.  A  solution  of  the 
mixed  alkaloids  is  thus  obtained  in  which  one 
or  other  of  them  predominates,  according  to 
the  source  of  the  bark.  Two  of  the  four  alka- 
loids are  displaced  from  their  salts  by  sodium 
bicarbonate,  and  two  are  not.  The  solution  is 
therefore  treated  with  an  excess  of  sodium 
bicarbonate  and  shaken  with  chloroform,  and 
this  in  its  turn  is  agitated  with  diluted  sul- 
phuric acid.  The  resulting  solution  contains 
the  sulphates  of  two  alkaloids,  to  which  the 
names  of  methylpelletierine ,  C9H17NO,  and 
pseudopelletierine,  C9H15NO,  have  been  given. 
Potassium  hydroxide  is  then  added  to  the 
first  liquor,  and  upon  repeating  the  treat- 
ment with  chloroform  and  acid  there  is  ob- 
tained a  solution  of  pelletierine  and  iso- 
pelletierine  sulphates.  (P.  J.,  1880.)  Carl 
J.  Bender  (Ph.  Centralh.,  1885,  p.  6)  found 
three  bases  in  pomegranate  bark,  one  crystal- 
lizable and  two  amorphous.  He  objects  to 
the  name  pelletierine,  and  substitutes  puni- 
cine.  Wm.  F.  Junkunz  analyzed  pomegranate 
bark,  and  believed  that  the  alkaloid  exists  in 
the  bark  as  a  tannate.  (A.  J.  P.,  1884.)  The 
old  idea  that  the  bark  loses  activity  when  kept 
seems  to  be  negatived  by  the  analysis  of  De  Vrij. 
(P.  J.,  xxi.)  Piecinni  isolated  a  tertiary  alka- 
loid, CioHisNO,  from  pomegranate  root  bark 
(P.  J.,  1900,  249).  For  Leger's  method  of  de- 
termining total  alkaloids  see  P.  J.,  1904,  581. 
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Uses. — The  rind  of  the  pomegranate  fruit 
was  formerly  recognized  by  the  U.  S.  Phar- 
macopoeia. It  is  astringent,  and  in  the  form 
of  decoction  is  sometimes  employed  in  diar- 
rhoea and  colliquative  sweats,  and,  more  fre- 
quently, as  an  injection  in  leucorrhcea,  and  as 
a  gargle  in  sore  throat  in  the  earlier  stages, 
or  after  the  inflammatory  action  has  in  some 
measure  subsided.  The  powdered  rind  has  also 
been  recommended  in  intermittent  fever.  The 
flowers  have  the  same  medicinal  properties  and 
are  used  for  the  same  purposes.  The  bark 
of  the  root  was  used  by  the  ancients  as  a 
vermifuge,  and  is  recommended  in  the  writings 
of  Avicenna,  but  was  unknown  in  modern 
practice  until  brought  into  notice  by  F.  Bucha- 
nan, who  learned  its  powers  in  India.  The  Ma- 
hometan physicians  of  Hindostan  consider  it  a 
specific  against  taenia.  One  of  these  practi- 
tioners, having  relieved  an  English  gentleman 
in  1804,  was  induced  to  disclose  his  secret, 
which  was  then  made  public.  The  French 
writers  prefer  the  product  of  the  wild  pome- 
granate, growing  on  the  borders  of  the  Medi- 
terranean, to  that  of  the  plant  cultivated  in 
gardens  for  ornamental  purposes.  The  bark 
may  be  administered  in  powder  or  decoction, 
but  the  latter  form  is  usually  preferred.  The 
decoction  is  prepared  by  macerating  two  ounces 
of  the  bruised  bark  in  two  pints  of  water  for 
twonty-four  hours,  and  then  boiling  to  a  pint. 
Of  this  a  winegiassful  may  be  given  every  half 
hour,  hour,  or  two  hours,  until  the  whole  is 
taken.  It  often  nauseates  and  vomits,  and 
usually  purges.  Portions  of  the  worm  often 
come  away  soon  after  the  last  dose.  It  is  rec- 
ommended to  give  a  dose  of  castor  oil  and 
to  diet  the  patient  strictly  on  the  day  pre- 
ceding the  administration  of  the  remedy,  and, 
if  it  should  not  operate  on  the  bowels,  to  fol- 
low it  by  castor  oil,  or  an  enema.  If  not 
successful  on  the  first  trial,  it  should  be  re- 
peated daily  for  three  or  four  days,  until  the 
worm  is  discharged.  It  appears  to  have  been 
used  by  the  negroes  of  San  Domingo  before 
its  introduction  into  Europe. 

The  efficacy  of  pelletierine  as  a  taenicide  has 
been  abundantly  confirmed,  and  it  appears  to 
be  established  that  the  tannate  is  the  most 
effective  and  the  least  dangerous  form  of  the 
remedy. — probably  because  its  insolubility  pre- 
vents its  rapid  absorption  and  enables  it  to 
come  in  prolonged  contact  with  the  worm. 
The  experiments  of  Dujardin-Beaumetz  have 
shown  that  the  alkaloids  from  pomegranate  act 
upon  the  higher  animals  like  curare,  causing 
paralysis  of  the  motor  nerves  without  affecting 
sensation  or  muscular  contractility.  The  same 
authority  asserts  that  hypodermic  injections  of 
six  grains  produce  in  man  severe  vertigo,  mus- 
cular weakness,  and  great  retinal  congestion. 
Double  vision  has  also  been  noted,  and  Gale- 
zowski  has  been  led  by  it  to  prescribe  pelle- 
tierine in  paralysis  of  the  third  and  sixth  pairs 
of  nerves;  he  affirms  that  he  has  succeeded  in 
affording  relief  after  the  failure  of  potassium 


iodide  and  blisters.  The  proper  dose  of  pelle- 
tierine tannate  is  variously  given  by  author- 
ities. It  has  been  stated  to  be  from  one-half 
to  three-quarters  of  a  grain  (0.032  to  0.048 
Gm.)  (B.  G.  T.,  xcvi.,  xcvii.),  but  others 
place  it  as  high  as  eight  grains  (0.5  Gm.). 
Commercially,  it  occurs  almost  exclusively  as  a 
sj'rupy  solution,  put  up,  we  believe,  under  the 
supervision  of  its  discoverer,  each  bottle  con- 
taining a  single  dose,  it  is  stated,  of  about  five 
grains  (0.32  Gm.).  We  have  seen  pronounced 
temporary  general  palsy  produced  in  a  female 
adult  by  this  dose.  The  dose  of  pomegranate 
rind  and  flowers  in  powder  is  from  twenty  to 
thirty  grains  (1.3  to  2.0  Gm.).  A  decoction 
may  be  prepared  in  the  proportion  of  an  ounce 
of  the  bark  to  a  pint  of  water,  and  given 
in  the  dose  of  a  fluidounce  (30  Cc).  The 
remedy  should  always  be  given  after  a  twelve 
hours'  fast,  and  be  followed  in  two  hours  by 
a    brisk    cathartic.     The    seeds    are   demulcent. 

Dose,  twenty  to  thirty  grains  (1.3  to  2  Gm.). 

Off.  Prep. — Decoctum  Granati  Corticis,  Br.; 
Fluidoxtractum  Granati,  U.  S. 

GRINDELIA.  U.  S.,  Br.  Add. 

GRINDELIA 

( grln-de'll-a ) 

"  The  dried  leaves  and  flowering  tops  of 
Grindelia  robusta  Nuttall,  or  of  Grindelia 
squarrosa  (Pursh)  Dunal  (Fam.  Composites)." 
U.  S. 

California  Gum-plant;  Grindelia,  Fr.;  Grlndelle,  O. 

This  genus  inhabits  the  western  side  of  both 
North  and  South  America.  Most  if  not  all 
of  the  species  produce  a  resinous  exudation, 
especially  from  the  flower-heads,  and  it  is  prob- 
able that  medicinal  properties  are  common  to 
the  genus. 

G.  robusta,  Nuttall,  is  an  herbaceous  plant, 
from  one  to  three  feet  high,  very  glabrous,  with 
leaves  varying  from  broadly  spatulate  or  ob- 
long to  lanceolate,  or  the  upper  cordate  and 
clasping,  commonly  obtuse,  sharply  more  or 
less  serrate ;  the  scales  of  the  involucre  are  pro- 
duced into  long  circinate,  squarrose,  awn-like 
tips;  the  pappus  of  two  to  three,  rarely  five, 
nearly  smooth,  flattish  awns;  akenes  mostly 
one-  to  three-toothed  at  the  apex. 

G.  squarrosa  (Pursh),  Dunal  (Syn.  Donia 
squarrosa,  Pursh  (1814),  G.  squarrosa,  Dunal 
1836),  is  in  general  a  less  leafy  and  bushy 
plant  than  is  G.  robusta,  but  so  closely  re- 
sembles some  varieties  of  the  latter  that,  after 
a  careful  study  of  various  published  descrip- 
tions and  of  the  specimens  in  the  herbarium 
of  the  Philadelphia  Academy  of  Natural 
Sciences,  we  are  not  satisfied  of  the  specific 
distinctness.  The  character  pointed  out  by 
Torrey  and  Gray,  that  in  robusta  the  leaves 
are  broader  at  the  base  than  above  does  not 
hold,  for  in  a  specimen  in  the  herbarium  of 
the  Academy  of  Natural  Sciences  labelled  in 
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Nuttall's  handwriting,  and,  therefore,  probably 
the  type  of  G.  robusta,  the  leaves  are  not 
broader  at  the  base ;  while  in  various  specimens 
of  G.  squarrosa  they  are  not  narrowed  at  the 
base.  The  most  constant  distinctive  characters 
in  the  specimens  at  hand  are  that  G.  robusta  has 
a  more  leafy  involucre  and  its  leaves  usually  are 
more  coarsely  serrate;  but  Watson  describes  a 
variety  of  G.  robusta  in  which  the  upper  leaves 
are  entire.  There  is  no  constant  difference  in 
the  scales  of  the  involucre.  According  to 
Joseph  Beauvais  (A.  J.  P.,  Feb.  1889),  the 
resin  of  the  leaf  of  G.  robusta  is  contained 
in  epidermal  glands,  and  also  in  rather  large 
resin-ducts  situated  in  an  interior  collenchyma- 
tous   layer. 

Properties. — The  official  description  of  grin- 
delia  is  as  follows :  "  Leaves  about  5  Cm.  or  less 
long,  varying  from  broadly  spatulate  or  oblong 
to  lanceolate,  sessile  or  clasping,  obtuse,  more  or 
less  sharply  serrate,  often  spinosely  toothed,  or 
even  laciniate-pinnatifid,  pale  green,  smooth, 
finely  dotted,  somewhat  coriaceous,  brittle ;  heads 
more  or  less  resinous-viscid,  many-flowered, 
either  conical-ureeolate  (G.  squarrosa),  or  de- 
pressed-urceolate  (G.  robusta) ;  the  involucre 
hemispherical,  about  10  Mm.  broad,  composed 
of  numerous  imbricated,  squarrosely  tipped  or 
spreading  scales;  ray-florets  yellow,  ligulate, 
pistillate,  sometimes  absent;  disk-florets  yellow, 
tubular,  perfect ;  pappus  of  two  or  three  mostly 
unequal  awns  about  the  length  of  the  disk- 
florets  ;  odor  balsamic ;  taste  pungently  aromatic 
and  bitter."     U.  S. 

As  it  occurs  in  commerce,  grindelia  is  in  the 
form  of  the  whole  dried  herb;  the  stems  are 
about  eighteen  inches  in  length,  light  brownish, 
very  frequently  stripped  of  their  leaves,  but 
with  some  of  the  floral  heads  adherent.  The 
brittle  leaves  are  much  broken,  and  with  sepa- 
rated floral  heads  are  mixed  with  the  stem. 
The  taste  is  warmish,  peculiar,  and  very  per- 
sistent. The  specimens  we  have  examined 
seemed  to  contain  numerous  floral  heads,  some 
according  with  those  of  the  typical  G.  robusta, 
others  without  trace  of  involucre  leaves.  Some 
of  the  latter  may  have  been  removed,  it  is  true, 
by  accidents  of  carriage;  but  if  G.  squarrosa 
and  G.  robusta  be  distinct  species,  it  would 
appear  that  they  are  indiscriminately  collected. 
The  activity  of  the  drug  probably  resides  in 
the  resinous  exudation.  C.  J.  Rademaker  ob- 
tained from  it  an  oil,  the  odor  of  which  closely 
resembled  that  of  oil  of  turpentine,  resin,  and 
a  crystalline  body  having  an  alkaline  reaction. 
(N.  R.,  1876,  p.  205.)  W.  H.  Clark  and  John 
L.  Fischer  {A.  J.  P.,  1888,  p.  433)  failed  to 
verify  all  of  Rademaker's  results,  but  ob- 
tained an  alkaline  principle  to  which  the  name 
of  grindeline  was  given.  A.  Schneegans  (A. 
J.  P.,  1892,  369)  found  in  Grindelia  robusta, 
saponin,  which,  he  states,  is  composed  of  two 
glucosides;  he  also  found  indications  of  an 
alkaloid,  but  believes  that  its  presence  is  not 
yet  certainly  proved.  See  also  M.  R.,  1898, 
394.      Grindelia    robusta    is    said    to    contain 


0.28  per  cent,  of  a  dark-brown  essential  oil, 
having  a  specific  gravity  of  0.9582  at  15°  C, 
and  the  optical  rotation  in  alcoholic  solution 
of  — 8°  08'.  It  is  soluble  in  ether,  amyl  alcohol, 
and  chloroform.    (Ph.  Ztg.,  48,  574.) 

Uses. — According  to  Buffington,  when  given  to 
the  lower  animals  in  very  large  doses  grindelia 
produces  narcosis,  with  dilated  pupils,  slowing 
of  the  action  of  the  heart  from  stimulation  of 
the  inhibitory  nerves,  and  elevation  of  the 
blood  pressure  from  stimulation  of  the  vaso- 
motor centre.  Dobroklowsky  has  found  that 
on  the  isolated  frog's  heart  it  acts  in  small  doses 
as  a  stimulant  and  in  large  doses  as  a  paraly- 
zant; he  further  states  that  it  acts  chiefly  upon 
the  motor  nerves  and  muscles,  but  Buffington 
asserts  that  it  paralyzes  first  the  sensory  nerve- 
trunks,  then  the  sensory  side  of  the  spinal 
cord,  and  afterwards  involves  the  motor  nerve- 
trunks  and  cord.  Grindelia  is  not  used  in 
practical  medicine  for  its  influence  upon  the 
circulation,  but  as  an  antispasmodic,  especially 
in  asthma,  and  in  bronchitis  when  there  is 
a  distinct  tendency  to  dyspnoea  and  bronchial 
spasm.  It  seems  probable  that  it  not  only 
exerts  an  antispasmodic  influence,  but  also 
stimulates  the  bronchial  mucous  membrane,  and 
it  may  be  confidently  exhibited  in  chronic  bron- 
chitis, especially  of  the  aged.  It  has  been 
employed  with  asserted  success  in  whooping 
cough.  Its  active  principles  appear  to  be  ex- 
creted from  the  kidneys;  hence  after  large 
doses  there  are  sometimes  evidences  of  renal 
irritation,  and  in  chronic  catarrh  of  the  bladder 
good  has  been  effected  by  its  stimulant  influence 
upon  the  mucous  membrane  of  the  viscus.  As  a 
local  application,  grindelia  has  been  employed 
with  asserted  advantage  in  burns,  vaginitis, 
genito-urinary  catarrh,  etc.,  applied  either  in 
the  form  of  a  poultice  or  in  solution. 

Dose,  thirty  to  forty  grains  (2  to  2.6  Gm.). 

Off.  Prep. — Fluidextractum  Grindeliae,  U.  8. 

GUAIACI  LIGNUM.  Br. 

GUAIACUM  WOOD 

(guai'9-cl    lig'num) 

u  The  heart-wood  of  Guaiacum  officinale, 
Linn.,  or  of  Guaiacum  sanctum,  Linn."   Br. 

Lignum  Sanctum  (vel  Benedictum)  :  Lignum  Vitse ; 
Gayac,  Fr.  Cod.;  Bois  de  Qayac,  Fr.;  Lignum  Guajacl, 
P.  Q.;  Guajakholz,  Franzosenholz,  Pockholz,  O. ;  Gua- 
jaco,  Legno  guajaco,  It.;  Guayaco  (Leflo  de),  Sp. 

Guaiacum  officinale,  Willd.,  Sp.  Plant,  ii.  53S ; 
Woodv.,  Med.  Bot.  557,  t.  200;  Carson,  Illust. 
of  Med.  Bot.,  i.  25,  pi.  17. — This  is  a  large 
tree,  of  a  very  slow  growth.  When  of  full  size 
it  is  from  forty  to  sixty  feet  high,  with  a  trunk 
four  or  five  feet  in  circumference.  The 
branches  are  knotted,  and  covered  with  an  ash- 
colored  striated  bark.  That  of  the  stem  is  of  a 
dark-gray  color,  variegated  with  greenish  or 
purplish  spots.  The  leaves  are  opposite,  and 
abruptly  pinnate,  consisting  of  two,  three,  and 
sometimes    four    pairs   of    leaflets,    which    are 
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obovate,  veined,  smooth,  shining,  dark  green, 
from  an  inch  to  an  inch  and  a  half  long,  and 
almost  sessile.  The  flowers  are  of  a  rich  blue 
color,  stand  on  long  peduncles,  and  grow  to  the 
number  of  eight  or  ten  at  the  axils  of  the  upper 
leaves.  The  seeds  are  solitary,  hard,  and  of  an 
oblong  shape. 

G.  sanctum,  L.,  is  distinguished  from  G. 
officinale  by  its  five-celled  fruit  and  its  oblong 
or  obliquely  obovate  or  sometimes  rhomboid- 
ovate  leaflets,  six  to  eight  to  each  leaf.  It 
grows  in  Cuba  and  some  otber  of  the  "West 
India  Islands,  and  in  the  Bahama  Islands.  Its 
wood  is  smaller  than  that  of  G.  officinale,  and  is 
said  by  Fee  to  be  paler  and  less  dense. 

G.  officinale  grows  in  the  West  Indies,  par- 
ticularly in  Hayti  and  Jamaica,  and  is  found 
also  in  the  warmer  parts  of  the  neighboring 
continent.  All  parts  of  the  tree  are  possessed 
of  medicinal  properties,  but  the  wood  and  the 
concrete  juice  only  are  official.  The  bark, 
though  much  more  efficacious  than  the  wood, 
does  not  enter  commerce.  G.  arboreum  of  De 
Candolle  has  been  said  to  furnish  some  of  the 
guaiacum   wood   of  commerce. 

Guaiacum  wood  is  imported  from  Hayti  and 
other  West  India  islands,  in  the  shape  of  logs 
or  billets,  covered  with  thick  gray  bark,  which 
presents  on  its  inner  surface,  and  upon  its  edges 
when  broken,  numerous  shining  crystalline 
points.  These  were  supposed  by  Guibourt  to  be 
benzoic  acid,  by  others  a  resinous  exudation 
from  the  vessels  of  the  plant ;  but  Otto  Berg 
has  determined  that  they  are  crystals  of  cal- 
cium sulphate.  The  billets  are  used  by  turners 
for  the  fabrication  of  various  instruments  and 
utensils,  for  which  the  wood  is  well  adapted  by 
its  extreme  hardness  and  density.  It  is  kept 
by  the  druggists  and  apothecaries  in  the  state 
of  shavings  or  raspings,  which  they  obtain  from 
the  turners.  It  is  commonly  called  lignum 
vitce,  a  name  which  obviously  originated  from 
the  supposition  that  the  wood  was  possessed 
of  extraordinary  remedial  powers. 

Properties. — Guaiacum  wood  is  hard  and 
heavy.  The  color  of  the  sap-wood  is  yellow, 
that  of  the  older  and  central  layers  greenish 
brown,  that  of  the  shavings  a  mixture  of  the  two. 
It  is  said  that  when  the  wood  is  brought  into 
a  state  of  minute  division  its  color  is  rendered 
green  by  exposure  to  the  air,  and  bluish  green 
by  the  action  of  nitric  acid  fumes,  and  the 
latter  change  may  be  considered  as  a  test  of  its 
genuineness.  (Duncan.)  An  easier  test  is  a 
solution  of  corrosive  sublimate,  which,  added 
to  the  shavings  and  slightly  heated,  causes  a 
bluish-green  color  in  the  genuine  wood.  Guaia- 
cum wood  is  almost  without  odor  unless  rubbed 
or  heated,  when  it  becomes  odorous.  When 
burned,  it  emits  an  agreeable  odor.  It  is  bit- 
terish and  slightly  pungent,  but  requires  to  be 
chewed  for  some  time  before  the  taste  is  devel- 
oped. It  contains,  according  to  Trommsdorf, 
26  per  cent,  of  resin,  and  0.8  of  a  bitter  pun- 
gent extractive,  upon  both  of  which,  probably, 
though  chiefly  on  the  former,  its  medicinal  vir- 


tues depend.  (See  Guaiacum.)  Paetzold 
(Schim.  Rep.,  1902,  43)  states  that  the  bark  of 
the  guaiac  tree  yields  1  per  cent,  of  a  volatile 
oil,  having  an  exquisite  odor.  The  wood  yields 
its  virtues  but  partially  to  water.  One  pound 
of  the  wood  afforded  to  Geiger  two  ounces  of 
extract.  "  Guaiacum  Wood  is  generally  used 
in  the  form  of  raspings  or  turnings,  which 
should  be  greenish-brown,  containing  few  par- 
ticles of  a  whitish  color,  and  should  acquire 
a  dark-bluish-green  color  on  the  addition  of 
nitric  acid."    U.  S.  1890. 

Uses. — Guaiacum  wood  ranks  among  the 
stimulant  diaphoretics.  It  is  said  to  have  been 
introduced  to  the  notice  of  European  practi- 
tioners by  the  natives  of  Hispaniola  soon  after 
the  discovery  of  America.  It  was  used  in 
Europe  so  early  as  1508,  and  attained  great 
celebrity  as  a  remedy  for  lues  venerea;  but  the 
general  professional  verdict  is  that  it  has  no 
distinct  influence  in  syphilis,  nor  yet  in  chronic 
rheumatism  and  gout,  scrofula,  or  cutaneous 
eruptions,  against  which  it  was  formerly  much 
used.  It  is  usually  exhibited  in  decoction,  and 
in  combination  with  other  medicines,  as  in  the 
compound   decoction  of  sarsaparilla. 

Dose,  thirty  to  sixty  grains  (2.0  to  3.9  Gin.). 

Off.  Prep. — Liquor  Sarsae  Compositus  Concen- 
tratus,  Dr. 

GUAIACOL.  U.  S. 

GUAIACOL 

(guai'a-cdl) 

C7H8Oa=  123.13 

"  One  of  the  chief  constituents  [CeIl4(0H)  (O 
CH3)  1:2]  of  creosote,  the  product  from 
beechwood-tar,  obtained  by  collecting  and  puri- 
fying the  fraction  of  creosote  boiling  between 
200°  and  205°  C.  (392°  and  401°  F.) ;  or  pre- 
pared synthetically  from  either  catechol  by 
methylating,  or  from  ortho-anisidin  by  diaz- 
otizing  and  boiling.  Guaiacol  should  be  pre- 
served in  amber-colored  bottles,  protected  from 
light."    U.  S. 

Ortho-dloxybenzene-methyl-ester,  Methyl-orthodloxy- 
benzene,  Methyl-pyrocatechin,  Catechol-monomethyl- 
ether ;  GaTacol,  Fr.  Cod. ;  Guajakol,  Brenzcatechln- 
monomethyl-ester,   O.;  Guajacolo,  It.;  Guayacol,  Sp. 

Preparation. — Guaiacol  is  the  monomethyl 
ester  of  the  ortho-dioxybenzene  known  as 
catechol  (pyrocatechin),  and  can  be  readily 
made  from  this  diatomic  phenol  by  methylating 
with  the  aid  of  methyl-sulphuric  acid.  It  is, 
however,  largely  obtained  from  beechwood  creo- 
sote, of  which  it  constitutes  from  60  to  90 
per  cent.  The  separation  of  the  diatomic 
phenols  and  phenol-ethers  from  monatomic 
phenols  in  a  mixture  like  creosote,  is  effected 
in  several  ways.  The  compounds  formed  by 
baryta  with  the  former  are  much  less  soluble 
that  those  with  the  latter,  and  this  is  also  true 
of  magnesia  compounds.  Another  method  is 
to  rub  up  the  creosote  with  potassium  car- 
bonate.   Guaiacol  and  creosote  combine  to  form 
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solid  addition  compounds,  from  which  the 
other  phenols  are  washed  out  with  ether  or 
petroleum  benzin,  when  the  crystalline  mass  is 
decomposed  with  water  and  the  phenols  sepa- 
rated. 

Properties. — It  is  officially  described  as  "a 
colorless,  crystalline  solid,  melting  at  28.5°  C. 
(83.3°  F.),  or  a  colorless,  refractive  liquid, 
boiling  at  205°  C.  (401°  F.),  having  an  agree- 
able aromatic  odor.  Specific  gravity  of  liquid : 
1.140  at  25°  C.  (77°  F.).  Soluble  in  53  parts 
of  water  at  25°  C.  (77°  F.),  and  in  alcohol  and 
ether  in  all  proportions;  soluble  in  acetic  acid 
and  in  1  part  of  glycerin.  The  addition  of 
ferric  chloride  T.S.  to  an  alcoholic  solution  of 
Guaiacol  (1  in  100)  causes  an  immediate  blue 
color,  changing  to  emerald  green,  and  finally 
becoming  yellowish.  If  2  Cc.  of  Guaiacol  be 
shaken  with  4  Cc.  of  petroleum  benzin,  the  mix- 
ture should  separate,  on  standing,  into  two  dis- 
tinct layers.  Turbidity  or  failure  to  separate 
into  layers  indicates  the  presence  of  impur- 
ities. One  Cc.  of  Guaiacol  should  dissolve  in 
7  Cc  of  sodium  hydroxide  T.S.,  when  heated, 
and,  on  cooling,  the  mixture  should  congeal  to 
a  white  mass.  Coloration  or  failure  to  con- 
geal indicates  the  presence  of  impurities.  The 
white  mass  thus  obtained  should  form  a  clear 
solution  with  20  volumes  of  water  (turbidity 
indicates  oily  hydrocarbons).  One  Cc.  of 
Guaiacol,  when  added  to  10  Cc.  of  concen- 
trated sulphuric  acid,  should  develop  a  pure 
yellowish  color  in  the  liquid  (a  reddish  color 
indicating  creosote)."  U.  S.  S.  Vreven  recom- 
mended the  following  method  for  distinguishing 
between  guaiacol  and  creosote:  A  drop  of  the 
liquid  to  be  examined,  2  to  3  drops  of  ether, 
and  1  or  2  drops  each  of  concentrated  nitric  and 
hydrochloric  acids  are  well  shaken  together 
in  a  test  tube.  .The  mixture  assumes  at  first 
a  red-brown  color,  which  is  particularly  evident 
in  the  ether  layer;  but  upon  spontaneous 
evaporation,  well-formed  needle-shaped  crys- 
tals will  separate  out  if  guaiacol  is  present, 
the  formation  of  these  crystals  being  facilitated 
by  occasional  shaking,  whereas  in  the  presence 
of  creosote  oily  globules  only  separate.  While 
phenol  gives  a  reaction  similar  to  that  of  guaia- 
col, the  crystals  formed  are  easily  distinguished 
from  the  needles  produced  by  the  latter.  (Zeit. 
Oest.  Apoth.  Ver.,  1896,  711.) 

Uses. — Locally,  guaiacol  is  an  irritant  with 
some  anaesthetic  property.  It  is  germicidal 
but,  according  to  the  experiments  of  Kuprianow, 
is  distinctly  less  active  than  creosote  or  phenol. 
It  is  absorbed  rapidly,  not  only  from  the  ali- 
mentary canal  but  also  through  the  skin.  It 
is  eliminated  through  the  kidney,  partly  as 
a  compound  with  sulphuric  acid,  partly  as 
glycuronic  acid  and  probably  to  some  extent 
as  guaiacol.  Its  general  action,  so  far  as 
known,  resembles  that  of  creosote  but  it  affects 
temperature  much  more  powerfully.  The  use 
of  it  as  an  antipyretic,  in  large  doses,  applied 
externally,  which  has  been  practised  to  some 
extent   is,   however,   distinctly   dangerous.     Its 


range  of  usefulness  as  an  internal  drug  is  that 
of  creosote,  as  a  substitute  for  which  it  has 
largely  been  used  in  phthisis  and  bronchitis. 
It  has  been  considerably  employed  locally  in 
lupus,  tubercular  cystitis,  and  in  other  forms 
of  surgical  tuberculosis.  Inhalations  of  the 
aqueous  solution  (1  to  600)  have  been  much  used 
in  phthisis. 

Dose,  five  to  ten  minims   (0.3  to  0.6  Cc). 

GUAIACOLIS  CARBONAS.  U.  S. 

GUAIACOL  CARBONATE 

(gual'a-co-lls  ciir'bo-nas) 

(C7H70)2C03  =  272.05 

"A  guaiacol  derivative  [(C6H4(0CHs)0)2.C 
O],  obtained  by  the  action  of  carbonyl  chloride 
upon  sodium-guaiacolate."    U.  S. 

Duotal ;  Carbonate  de  Gaiaeol.  Fr.;  Guajacolkar- 
bonat.  Kohlensaure-Guajacyliither,  G. ;  Carbonato  de 
guayacol,  Sp. 

Properties. — It  is  officially  described  as  in 
"  white,  crystalline  powder,  of  neutral  reaction, 
almost  tasteless  and  odorless.  Insoluble  in 
water;  soluble  in  48  parts  of  alcohol,  1.5  parts 
of  chloroform,  and  13  parts  of  ether  at  25° 
C.  (77°  F.) ;  readily  soluble  in  hot  alcohol  and 
benzene;  slightly  soluble  in  glycerin  and  fatty 
oils.  When  heated  between  84°  and  87°  C. 
(183.2°  and  188.6°  F.),  it  fuses.  Guaiacol  Car- 
bonate is  at  once  decomposed  when  treated  with 
alcoholic  potassium  hydroxide  T.S.,  and  from 
the  solution  so  obtained  guaiacol  may  be  sepa- 
rated on  the  addition  of  an  acid.  An  alcoholic 
solution  of  Guaiacol  Carbonate  should  not  yield 
a  bluish-green  color  on  the  addition  of  ferric 
chloride  T.S.  (absence  of  free  guaiacol)."  U.  S. 
It  is  known  commercially  as  duotal. 

Uses. — Guaiacol  carbonate  is  much  used  as 
a  substitute  for  guaiacol  on  account  of  its 
tastelessness  and  its  lack  of  irritant  proper- 
ties. It  is  however  much  less  active  and  less 
effective  than  is  guaiacol  both  as  a  local  and 
systemic  drug.  The  experiments  of  W.  Hesse 
indicate  that  when  taken  internally  much  of  it 
passes  through  the  alimentary  canal  unab- 
sorbed. 

Dose,  fifteen  to  twenty  grains  (1  to  1.3  Gm.). 

GUAIACUM.  U.  S.  (Br.) 

OUAIAC  [Gualaci  Resina,  Pbarm.  1890.  Guaiac  Resin] 
(gual'a-cuni) 

"  The  resin  of  the  wood  of  Guaiacum  offi- 
cinale Linne,  or  of  Guaiacum  sanctum  Linne 
(Fam.  Zygophyllacecz) ."  U.  S.  "The  resin 
obtained  from  the  stem  of  Guaiacum  officinale, 
Linn.,  or  Guaiacum  sanctum,  Linn."    Br. 

Gualact  Resina,  Br.,  Guaiacum  ;  Guaiacum  Resin  : 
Reslne  de  Gayac,  Fr.  Cod.;  Resina  Guajaci.  P.  O. ; 
Guajak,  Guajakharz,  O. ;  Resina  de  guajaco,  It.; 
Resina  de  guayaco,  Sp. 

For  a  description  of  Guaiacum  officinale,  see 
Guaiaci  Lignum,  p.  602. 
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Guaiac  is  the  concrete  juice  of  this  tree.  It 
is  obtained  in  several  different  modes.  The 
most  simple  is  by  spontaneous  exudation,  or 
by  incisions  made  into  the  trunk.  Another 
method  is  by  sawing  the  wood  into  billets  about 
three  feet  long,  boring  them  longitudinally 
with  an  auger,  then  placing  one  end  of  the 
billet  on  the  fire,  and  receiving  in  a  calabash  the 
melted  guaiac,  which  flows  out  through  the  hole 
at  the  opposite  extremity.  But  the  plan. prob- 
ably most  frequently  pursued  is  to  boil  the 
wood,  in  the  state  of  chips  or  sawdust,  in  a 
solution  of  common  salt,  and  skim  off  the  sub- 
stance which  arises  to  the  surface.  Guaiac 
is  brought  to  this  market  from  the  West  Indies. 
It  is  usually  in  large  irregular  pieces  of  va- 
rious sizes,  in  which  small  fragments  of  bark, 
sand,  and  other  impurities  are  mixed  with  the 
genuine  guaiac,  so  as  to  give  to  the  mass  a 
diversified  appearance.  Sometimes  it  is  found 
in  small  roundish  homogeneous  portions,  sepa- 
rate or  agglutinated;  sometimes  in  homoge- 
neous masses,  prepared  by  melting  and  attaining 
the  drug  in  its  impure  state.  It  is  probable 
that  the  guaiac  obtained  from  the  billets  in 
the  manner  above  described  is  of  uniform  con- 
sistence.1 

Properties. — The  masses  are  irregular  or 
somewhat  globular,  of  a  glassy  lustre  and 
resinous  fracture.  They  are  of  a  deep  green- 
ish-brown or  dark-olive  color  on  their  external 
surface,  and  internally  wherever  the  air  can 
penetrate.  The  predominant  hue  of  those 
parts  not  exposed  to  the  air  is  reddish  brown 
or  hyacinthine,  diversified,  however,  with  shades 
of  various  colors.  The  odor  is  feeble  but  fra- 
grant, and  is  rendered  stronger  by  heat.  The 
taste,  which  is  at  first  scarcely  perceptible,  be- 
comes acrid  after  a  short  period,  and  a  per- 
manent sense  of  heat  and  pungency  is  left 
in  the  mouth  and  fauces.  Guaiac  is  brittle, 
and  when  broken  presents  a  shining  glass-like 
surface,  conchoidal  or  splintery,  with  smaller 
fragments  more  or  less  translucent.  It  is  readily 
pulverized,  and  the  powder,  at  first  of  a 
light-gray  color,  becomes  green  on  exposure  to 
the  light.  Its  sp.  gr.  varies  from  1.2  to  1.23. 
It  softens  in  the  mouth,  and  melts  with  a  mod- 
erate heat.  Water  dissolves  a  small  propor- 
tion of  guaiac,  not  exceeding  nine  parts  in  100, 
forming  an  infusion  of  a  greenish-brown  color 
and  sweetish  taste,  which  upon  evaporation 
yields  a  brown  substance  soluble  in  hot  water 
and  alcohol,  but  scarcely  so  in  ether.  Alcohol 
takes  up  the  whole,  with  the  exception  of  im- 
purities. The  official  requirements  as  are  fol- 
lows: "Not  more  than  15  percent,  of  Guaiac 
is  insoluble  in  alcohol,  and  the  alcoholic 
solution  becomes  blue  on  the  addition  of  tinc- 
ture of  ferric  chloride;  acid  number  not  less 
than  70  nor  more  than  80;  ash  not  more  than 


1  Under  the  name  of  Resina  Ouaiaci  Peruviana 
Aromatica  there  is  a  substance  known  in  European 
commerce  which  probably  has  no  relation  to  guaiac. 
For  a  summary  of  our  knowledge  concerning  it,  see 
A.  J.  P.,  1877,  p.   18. 


4  percent.  The  filtrate  obtained  on  macerating 
the  powder  with  4  or  5  times  its  weight  of 
petroleum  benzin  should  be  colorless,  and  should 
not  give  a  green  color  on  the  addition  of  an 
equal  volume  of  solution  (1  in  1000)  of  cupric 
acetate  (absence  of  rosin)."  U.  S.  The  tinc- 
ture is  of  a  deep-brown  color,  is  decomposed 
by  water,  and  affords  blue,  green,  and  brown 
precipitates  with  the  mineral  acids.  It  is 
colored  blue  by  nitric  acid,  by  chlorine,  and  by 
tincture  of  ferric  chloride,  and  usually  by  spirit 
of  nitrous  ether,  and  is  similarly  changed  when 
treated  successively  by  diluted  hydrocyanic  acid 
and  solution  of  copper  sulphate.  Either  in 
substance  or  tincture,  guaiac  gives  a  blue  color 
to  gluten  and  substances  containing  it,  to  muci- 
lage of  gum  arabic,  to  milk,  and  to  various 
freshly  cut  roots,  as  to  the  potato,  carrot,  and 
horseradish.  It  is  soluble  also  in  ether,  alka- 
line solutions,  and  sulphuric  acid.  The  solu- 
tion in  sulphuric  acid  is  of  a  rich  claret  color, 
deposits,  when  diluted  with  water,  a  lilac  pre- 
cipitate, and,  when  heated,  evolves  charcoal. 
Exposed  to  air  and  light,  guaiac  absorbs  oxy- 
gen and  becomes  green,  and  the  change  takes 
place  rapidly  in  the  sunshine.  Tincture  of 
guaiac  has  been  used  for  the  detection  of  blood 
stains,  which  it  does  by  the  blue  color  pro- 
duced by  it,  when  in  contact  with  the  red  color- 
ing matter  of  blood,  in  connection  with  some 
ozonised  substance,  especially  hydrogen  dioxide. 
[Guy's  Hospital  Reports,  3d  ser.,  xiii.  432.) 
It  may  be  used  also  to  distinguish  the  blood 
of  man  and  other  mammals,  in  which  the  cor- 
puscles are  non-nucleated,  from  that  of  other 
classes,  as  birds,  fishes,  and  reptiles,  which  have 
nucleated  corpuscles.  The  method  of  R.  M. 
Bertolet  may  sometimes  be  advantageously  used 
in  jury  trials.  A  microscopic  preparation, 
duly  mounted,  is  carefully  irrigated  with  a 
simple  tincture  of  guaiac  resin,  and  then, 
under  glass,  exposed  to  the  action  of  a  very 
small  quantity  of  an  ethereal  solution  of  hy- 
drogen dioxide.  The  mammalian  corpuscles 
will  exhibit  a  uniform  blue  coloration  through- 
out, of  different  shades  in  the  different  cor- 
puscles, while,  if  the  blood  corpuscle;  is 
nucleate,  the  nucleus  is  seen  as  a  well  defined 
and  deep  blue  body,  with  a  delicate  violet  colored 
medium  around  it.  {Am.  J.  M.  S.,  Jan.  1874.) 
Liicker  (Proc.  A.  Ph.  A.,  1894,  953),  having 
reinvestigated  guaiacum,  stated  that  it  consists 
chiefly  of  three  acids, — viz.,  guaiacic,  C20H24O4, 
occurring  in  crystals  melting  at  86°  C;  guaia- 
conic,  C20H24O5,  an  amorphous  body  melting 
at  from  81°  to  83°  C;  and  guaiacinic,  C21H22 
O7.  He  considers  all  three  of  them  to  be 
probably  condensation  products  from  tiglic 
aldehyde  with  creosol  and  guaiacol.  Dobner 
has  also  determined  that  these  three  acids  form 
a  series  of  hydroxyl  containing  acids  which 
may  be  represented  by  the  formulas :  C20II23O3 
(OH),  C2oH2203(OH)2  and  C2iHi9CM0H)3. 
(Tschirch,  Barze  und  Harzbehalter,  1900,  p. 
300.)  Guaiac  yellow,  the  coloring  matter  of 
guaiac  resin,  was  first  observed  by  Pelletier. 
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It  crystallizes  in  pale  yellow  quadratic  octa- 
hedra  having  a  bitter  taste,  but  is  not  a  glu- 
coside.  Guaiac  resin  also  yields  interesting 
products  on  dry  distillation.  First,  according 
to  Hlasiwetz,  is  obtained  guaiacene,  CeHsO,  at 

118°  C,  next  guaiacol,  CeH4  -j   -.„     ,  being  the 

methyl  ether  of  pyrocatechin,  at  205°  to  210° 
C,  and  with  it  kreosol,  C6H3(CH3)20H,  and 
finally  pyroguaiacin,  C38H44O6  (according  to 
Wiesner,  CiaHisOa),  in  pearly  scales,  melting 
at  180°  C.  According  to  Lieben  and  Zeisel 
(Ber.  d.  Chem.  Ges.,  xiv.  p.  932),  guaiacene 
is  the  aldehyde  of  tiglic  acid,  CsHsCte,  and  can 
be  made  synthetically  from  a  mixture  of  ace- 
taldehyde  and  propionaldehyde.  When  distilled 
with  zinc  dust  there  is  obtained  creosol  (50  per 
cent,  in  the  case  of  resin  purified  by  alcohol) 
and  30  per  cent,  of  a  mixture  of  toluene,  meta- 
and  paraxylene,  with  a  little  pseudocumene  and 
guaion,  C12H12.  (Botsch,  M.  Chem.,  1880, 
615.) 

Saponin  has  been  found  by  E.  Paetzold  in 
the  bark,  the  wood,  and  the  natural  resin  of 
guaiacum.  (Bull,  des  Sciences  Pharm.,  iii. 
407.)  According  to  the  experiments  of  W. 
Frieboes  (In.  Dis.,  Rostock,  1903),  this  saponin 
(1  to  1000)  forms  a  frothing  solution  which  is 
persistent,  is  an  excellent  emulsifier,  has  the 
power  to  maintain  in  solution  large  propor- 
tions of  sparingly  soluble  substances  and  is 
innocuous  and  non-irritant. 

The  mineral  acids  are  incompatible  with  the 
solutions  of  guaiac. 

Adulterations. — This  drug  is  sometimes  adul- 
terated with  the  rosin  of  the  pine.  The  fraud 
may  be  detected  by  the  terebinthinate  odor  ex- 
haled when  the  sophisticated  guaiac  is  thrown 
upon  burning  coals,  as  well  as  by  its  partial 
solubility  in  hot  oil  of  turpentine.  This  liquid 
dissolves  rosin,  *but  leaves  pure  guaiac  un- 
touched. Amber  is  said  to  be  another  adul- 
terant. Nitric  acid  affords  an  excellent  test 
of  guaiac.  If  paper  moistened  with  the  tinc- 
ture be  exposed  to  the  fumes  of  this  acid,  it 
speedily  becomes  blue.  Purgotti  proposed 
guaiac  resin  as  a  test  for  copper.  (See  A.  J. 
P.,  June,  1880.) 

Uses. — Guaiac  is  stimulant  and  alterative. 
If  given  to  a  patient  when  covered  warm  in 
bed,  especially  if  accompanied  with  opium  and 
ipecac  or  the  antimonials,  and  assisted  by 
warm  drinks,  it  often  excites  profuse  per- 
spiration, and  hence  it  has  been  usually  ranked 
among  the  diaphoretics.  In  large  doses  it 
purges,  and  it  has  been  especially  commended 
as  a  laxative  in  chronic  rheumatism,  and  it  is 
thought  by  some  practitioners  to  be  possessed 
of  emmenagogue  powers.  It  has  been  given 
with  asserted  advantage  in  chronic  rheumatism, 
gouty  affections,  secondary  syphilis,  scrofulous 
diseases,  and  cutaneous  eruptions.  The  medi- 
cine is  given  in  substance  or  tincture.  The 
dose  of  the  powder  is  from  ten  to  thirty  grains 
(0.65  to  2.0  Gm.),  which  may  be  exhibited  in 
pill   or   bolus,   in   the   shape   of   an   emulsion 


formed  with  gum  arabic,  sugar,  and  water,  or 
as  a  syrup.1  An  objection  to  the  form  of  pow- 
der is  that  it  quickly  aggregates.  Guaiac  is 
sometimes  administered  in  combination  with 
alkalies,  with  which  it  readily  unites.  Several 
European  Pharmacopoeias  direct  a  soap  of 
guaiac,  under  the  name  of  sapo  guaiacinus,  to 
be  prepared  by  diluting  solution  of  potassium 
hydroxide  with  twice  its  weight  of  water,  boil- 
ing lightly,  then  adding  guaiac  gradually,  with 
continued  agitation,  so  long  as  it  continues  to 
be  dissolved,  and  finally  filtering,  which  was 
followed  by  evaporating  to  the  pilular  con- 
sistence. 

Dose,  from  ten  to  thirty  grains  (0.65  to  2.0 
Gm.). 

Off.  Prep. — Mistura  Guaiaci,  Br.;  Pilula  Hy- 
drargyri  Subehloridi  Composita,  Br.;  Tinctura 
Guaiaci,  U.  8.;  Tinctura  Guaiaci  Ammoniata, 
U.  8.,  Br.;  Trochiscus  Guaiaci  Resinae,  Br. 

GUARANA.  U.  S. 

GUARANA 

(gua-ra'na) 

"A  dried  paste  consisting  chiefly  of  the 
crushed  seeds  of  Paullinia  Cupana  Kunth 
(Fam.  Sapindacea) ,  yielding,  when  assayed  by 
the  process  given  below,  not  less  than  3.5  per- 
cent, of  its  alkaloidal  principles."    U.  S. 

Paullinia,  Brazilian  Cocoa,  Guarana  Bread :  Gua- 
rana, Fr.  Cod. ;  Pasta  Guaranae ;  Guarana,  O.,  It. ; 
Paulinia,  Guarana,  Up. 

There  are  described  of  the  genus  Paullinia 
121  species,  all  of  them  confined  in  their  geo- 
graphical range  to  tropical  and  subtropical 
South  America,  except  one,  which  has  strayed 
to  Eastern  and  Western  Africa,  and  two  others 
which  are  found  in  Mexico  and  in  the  gardens 
of  the  Sandwich  Islands.  The  name  of  the 
genus  was  given  in  honor  of  Christ.  Fred. 
Paullini,  a  German  medico-botanical  writer, 
who  died  in  1712. 

P.  sorbilis,  Martius,  Reise  in  Brasil,  vol.  iii. 
1098;  B.  &  T.  67. — Guarana  iiva. — This  woody 
climber  grows  in  the  northern  and  western  prov- 
inces of  Brazil,  ripening  its  seeds  in  October 
and  November.  The  leaves  are  alternate,  on 
long  stalks,  impari-pinnate,  with  five  oblong, 
oval,  coarsely  irregularly  sinuate-dentate  leaflets, 
five  to  six  inches  long  by  two  to  three  broad, 
contracted  into  a  shortly  attenuated  blunt  point. 
The  flowers  are  arranged  in  axillary,  spicate 
panicles,  four  inches  or  more  in  length.  The 
fruit  is  about  the  size  of  a  grape,  ovoid  or 
pyriform,  on  a  short  peduncle,  with  a  short 

1  Syrup  of  Guaiac.  T.  C.  Craig.  (A.  J.  P..  July. 
1880.) — Powd.  Guaiac  Resin,  640  grains;  Caustic 
Potassa.  58  grains:  White  Sugar,  Ihj  (av.)  ;  Water, 
q.  s.  Dissolve  the  Potassa  in  8  fluidounces  of  water ; 
moisten  the  Guaiac  with  this  solution  ;  pack  it  in  a 
percolator,  and  gradually  pour  on  the  remainder  of 
the  solution  :  when  this  ceases  dropping,  add  sufficient 
water  to  make  the  percolate  measure  8  fluidounces ; 
add  the  sugar,  and  dissolve. 


606 


Quarana. 


part  I. 


strong  beak,  glabrous,  with  six  longitudinal 
ribs.  The  three-valved  pericarp  is  thin,  tough, 
and   strongly   hairy   within. 

Preparation  and  Properties. — The  seeds, 
which  look  like  small  horse-chestnuts,  are  con- 
tained in  a  three-celled,  three-valved,  coria- 
ceous capsule,  are  lenticular  and  almost  thorny, 
and  invested  with  a  flesh-colored  arillus,  which 
is  easily  separable  when  dry.  Guarana  is  made 
exclusively  by  the  Guaranis,  a  tribe  of  South 
America  Indians,  and  probably  varies  in  the 
details  of  its  preparation,  as  it  certainly  does 
in  appearance  and  quality.  The  drug  appears 
to  be  produced  almost  exclusively  from  plants 
cultivated  in  the  region  of  the  lower  Madeira 
and  southward.  After  the  seeds  are  shelled 
and  thoroughly  washed  they  are  roasted  for 
about  six  hours,  and  their  external  papery 
shells  are  then  removed  by  placing  them  in 
sacks  and  beating  them  with  clubs;  or,  after 
the  seeds  have  been  broken  in  a  mortar,  the 
coarse  powder  is  mixed  with  a  little  water,  and 
then  kneaded  into  a  paste,  which  is  shaped  into 
cylindrical  or  globular  masses.  According  to 
Rusby,  the  common  belief  that  at  this  stage 
various  foreign  bodies  are  added  to  the  paste 
is  incorrect.  The  masses  are  dried,  sometimes 
in  the  sun,  or  more  usually  by  the  heat  of  a 
slow  fire  so  arranged  as  to  avoid  smoke.  When 
finished,  the  masses  are  of  a  reddish-brown 
color,  rugose  on  the  surface,  very  hard,  with 
an  irregular  fracture,  and  of  a  marbled  appear- 
ance when  broken,  due  to  the  fragments  of  the 
seeds  and  their  black  testa  embedded  in  the 
mass. 

Properties. — It  is  officially  described  as  fol- 
lows :  "  Usually  in  cylindrical  sticks,  about  3 
to  5  Cm.  in  diameter,  hard  and  heavy,  dark 
reddish-brown;  fracture  uneven,  often  fissured 
in  the  centre,  pale  reddish-brown,  showing 
numerous  coarse  fragments  of  seeds  and  their 
blackish-brown  integuments;  odor  slight;  taste 
astringent,  somewhat  smoky  and  unpleasantly 
bitter,  then  sweetish."    U.  8. 

Guarana  is  of  a  somewhat  astringent  and  bit- 
terish taste,  and  in  this,  as  well  as  in  its  odor, 
bears  some  resemblance  to  chocolate,  though  not 
oleaginous.  It  swells  up  and  softens  in  water, 
which  partially  dissolves  it.  It  is  also  partly 
soluble  in  alcohol.  Martius  found  in  it  a  crys- 
tallizable  principle,  which  he  named  guaranine, 
but  which  has  been  proved  by  Berthemot  and 
Dechastelus  to  be  identical  with  caffeine. 
Alexander  Bennett,  in  an  elaborate  series  of 
physiological  experiments,  has  confirmed  this 
identity.1  The  discovery  of  caffeine  in  plants 
belonging  to  distinct  natural  families,  namely, 
the  coffee  and  tea  plants,  the  Paraguay  tea, 
and  the  Paullinia,  is  a  highly  interesting  re- 
sult of  recent  chemical  investigations.  It  is 
said  to  be  more  abundant  in  the  Paullinia 
than  in  either  of  the  other  vegetables,  5.07 
per  cent,  having  been  found  by  Stenhouse 
in  Paullinia,  while  he  obtained  only  2.13  per 

1  This  Identity  has  been  denied  by  T.  J.  Mays. 
(See    H.    C.    Wood's    Therapeutic$.) 


cent,  from  good  black  tea,  1.00  from  coffee, 
and  1.2  from  Paraguay  tea.  (P.  J.,  xvi. 
213.)  According  to  Berthemot  and  Dechas- 
telus, it  exists  in  the  seeds  united  with  tannic 
acid,  with  which  it  appears  to  form  two  com- 
pounds, one  crystallizable  and  soluble  in  water, 
the  other  of  a  resinoid  appearance  and  insol- 
uble. Besides  these  ingredients  the  seeds  con- 
tain free  tannic  acid,  gum,  albumen,  starch, 
and  a  greenish  fixed  oil.  (J.  P.  C,  xxvi.  514.) 
For  a  method  of  preparing  guaranine,  see  J.  P. 
C,  4e  ser.,  xviii.  224. 

Rochefontaine  and  Gusset  prepared  guaranine 
by  mixing  one  part  of  calcined  magnesia 
with  five  parts  of  powdered  guarana,  moisten- 
ing with  water,  and,  after  standing  twenty- 
four  hours,  exhausting  the  mass  with  boiling 
chloroform,  evaporating  the  chloroform,  treat- 
ing the  residue  with  boiling  water,  filtering,  and 
evaporating  over  sulphuric  acid.  (A.  J.  P., 
1886,  p.  248.)  F.  V.  Greene  (United  Stales 
Navy)  prefers  a  process  for  obtaining  caffeine 
from  guarana  similar  to  one  proposed  by 
Wayne  for  its  extraction  from  tea  and  coffee. 
The  details  of  the  method  are  as  follows:  The 
powdered  guarana  is  intimately  mixed  with 
three  times  its  weight  of  finely  divided  litharge, 
and  the  mixture  boiled  in  distilled  water,  until, 
on  allowing  the  temperature  to  fall  below 
the  boiling  point,  the  insoluble  portion  is  found 
to  subside  rapidly,  leaving  the  supernatant 
liquid  clear  and  without  color.  When  cool,  the 
clear  liquid  is  filtered,  and  the  precipitate  is 
transferred  to  the  filter  and  washed  with  boil- 
ing water,  the  washing  to  be  continued  as  long 
.■is  yellowish  precipitates  are  produced  with 
either  phosphomolybdic  acid  solution,  auric  or 
platinic  chloride.  A  stream  of  hydrogen  sul- 
phide gas  is  now  passed  through  the  filtrate, 
and  the  lead  sulphide  thus  formed  separated 
by  filtration.  The  solution  is  evaporated  on  a 
water  bath  to  expel  the  excess  of  hydrogen  sul- 
phide, filtered  to  remove  a  trace  of  sulphur, 
finally  evaporated  to  the  crystallizing  point, 
and  the  caffeine,  which  crystallizes  out  on  cool- 
ing, removed  from  the  mother  liquor  and 
pressed  between  folds  of  bibulous  paper.  After 
being  thus  treated,  the  crystals  will  be  found 
to  be  perfectly  white.  A  shorter  process 
for  the  assay  of  guarana  is  given  by  C.  H. 
La  Wall.  {A.  J.  P.,  1897,  350.)  It  is  as  fol- 
lows: 

Five  Gm.  of  the  drug  and  5  Cc.  of  16  per 
cent,  ammonia  water  are  placed  in  a  separatory 
funnel.  After  allowing  the  mixture  to  stand 
for  thirty  minutes,  the  alkaloid  is  shaken 
out  with  chloroform,  using  three  portions 
of  20  Cc.  each.  F.  V.  Greene  has  shown  that 
the  tannic  acid  from  guarana  has  different 
properties  from  that  found  in  other  plants, 
and  proposes  to  call  it  paullinitannic  acid.  (A. 
J.  P.,  1877,  390.)  Fournier  has  found  in  paul- 
linia, besides  caffeine  tannate,  the  following 
principles:  gum,  starch,  an  acrid  green  fixed 
oil,  a  concrete  volatile  oil,  an  aromatic  liquid 
volatile  oil  soluble  in  water  with  a  little  alcohol, 
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another  liquid  volatile  oil  scarcely  soluble  in 
water,  a  peculiar  principle  not  precisely  deter- 
mined, and  tannic  acid.  (J.  P.  C,  Avril,  1861, 
291.)  E.  R.  Squibb  examined  commercial 
guarana,  and  obtained  4.38  per  cent,  of  alkaloid 
from  good  specimens.  On  account  of  the  uncer- 
tainty of  the  composition  of  guarana.  he  rec- 
ommended physicians  to  prescribe  fluidextract 
of  green  coffee  in  its  place.  (See  Ephem.,  1884, 
612.) 

Assay.  U.  S.  (8th  Rev.). — "Guarana,  in 
No.  60  powder,  six  grammes ;  Chloroform, 
Ether,  Ammonia  Water,  Normal  Sulphuric 
Acid  V.S.,  Distilled  Water,  each,  a  sufficient 
quantity.  Introduce  the  Guarana  into  an  Erlen- 
meyer  flask,  and  pour  upon  it  120  Cc.  of  chlo- 
roform and  6  Ce.  of  ammonia  water,  and  insert 
the  stopper  securely.  Shake  the  flask  at  inter- 
vals for  half  an  hour,  and  allow  it  to  stand 
for  four  hours.  Filter  a  sufficient  quantity  of 
the  liquid  into  a  measuring  cylinder  until  100 
Cc.  (representing  5  Gm.  of  Guarana)  have 
been  obtained,  then  transfer  the  filtrate  to  a 
flask,  and  distil  off  all  of  the  chloroform  by 
means  of  a  water-bath.  Dissolve  the  alkaloidal 
residue  in  a  mixture  of  2  Cc.  of  normal  sul- 
phuric acid  V.S.  and  20  Cc.  of  warm  distilled 
water.  Allow  the  liquid  to  cool,  and  filter  it 
into  a  separator,  rinse  the  flask  and  filter 
with  several  small  portions  of  distilled  water, 
add  20  Cc.  of  chloroform  and  2  Cc.  of  ammonia 
water  to  the  separator,  and  shake  it  for  one 
minute.  Draw  off  the  chloroform  into  a  tared 
flask  and  repeat  the  extraction  with  two  por- 
tions of  10  Cc.  each  of  chloroform.  Distil 
off  the  chloroform  from  the  combined  liquids, 
and  when  the  residue  is  dry,  add  2  Cc.  of  ether 
and  evaporate  on  a  water-bath  very  carefully 
to  avoid  decrepitation;  continue  the  heating 
until  the  weight  of  the  residue  after  cooling 
remains  constant.  This  weight  multiplied  by  20 
will  give  the  percentage  of  the  alkaloidal  princi- 
ples contained  in  the  Guarana."   U.  S. 

Uses. — The  effects  of  guarana  upon  the  sys- 
tem are  chiefly  those  of  its  alkaloid,  although 
it  contains  enough  tannin  to  have  an  appre- 
ciable influence.  It  is  habitually  employed  by 
the  Indians,  either  mixed  with  articles  of  diet, 
as  with  cassava  or  chocolate,  or  in  the  form 
of  drink,  prepared  by  scraping  it,  and  sus- 
pending the  powder  in  sweetened  water,  pre- 
cisely as  other  nations  use  teas,  coffees,  etc.  It 
is  also  considered  by  the  Indians  useful  in  the 
prevention  and  cure  of  bowel  complaints. 
Gavrelle,  who  was  at  one  time  physician  to 
Dom  Pedro,  in  Brazil,  and  there  became  ac- 
quainted with  the  virtues  of  this  medicine, 
called  the  attention  of  the  profession  to  it  some 
years  since  in  France.  It  is  now  used  in  medi- 
cine almost  exclusively  to  give  relief  during  the 
paroxysm  of  migraine,  and  in  atonic  chronic 
diarrhoea,  taken  three  or  four  times  a  day. 

Dose,  of  the  powder,  twenty  to  sixty  grains 
(1.3  to  3.9  Gm.) ;  of  the  fluidextract,  twenty  to 
sixty  minims  (1.3  to  3.75  Cc). 

Off.  Prep. — Fluidextractum  Guaranae,  U.  8. 


H/EMATOXYLON.  U.  S.  (Br.) 

HEMATOXYLON  [Logwood] 

( hse-ma-tox'y-lon ) 

"  The  heart-wood  of  Hcematoxylon  campech 
ianum  Linne  (Fam.  Leguminosce)."  U.  S. 
"  The  heart-wood  of  Haematoxylon  campech- 
ianum,  Linn."   Br. 

Heematoxyli  Lignum,  Br.  ,-  Lignum  Campechianum, 
Lignum  Coeruleum  ;  Bois  de  Campeche  ou  Bois  d'Inde, 
Fr.  Cod.;  Bois  de  Sang,  Fr. ;  Blauholz,  Campecheholz, 
Blutholz,  Kampeschenholz,  O. 

Hcematoxylon  campechianum,  Willd.,  Sp. 
Plant,  ii.  547;  Woodv.,  Med,  Bot.  455,  t.  163; 
Carson,  Illust.  of  Med.  Bot.,  i.  33,  pi.  25. — This 
is  a  tree  of  middle  size,  usually  not  more  than 
twenty-four  feet  high,  though,  under  favorable 
circumstances,  it  sometimes  rises  forty  or  fifty 
feet.  The  trunk,  seldom  exceeding  twenty 
inches  in  diameter,  is  often  very  crooked,  and 
is  covered  with  a  dark  rough  bark.  The 
branches  are  also  crooked,  with  numerous 
smaller  ramifications,  which  are  beset  with  sharp 
spines.  The  sap-wood  is  yellowish,  but  the 
interior  layers  are  of  a  deep-red  color.  The 
leaves  are  alternate,  abruptly  pinnate,  and 
composed  of  three  or  four  pairs  of  sessile, 
nearly  obcordate,  obliquely  nerved  .  leaflets. 
The  flowers,  which  are  in  axillary  spikes  or 
racemes  near  the  ends  of  the  branches,  have  a 
brownish-purple  calyx  and  lemon-yellow  petals. 
They  exhale  an  agreeable  odor,  said  to  resemble 
that  of  the  jonquil. 

The  tree  is  a  native  of  Campeche,  the  shores 
of  Honduras  Bay,  and  other  parts  of  trop- 
ical America,  and  has  become  naturalized  in 
Jamaica.  The  wood,  which  is  the  part  used 
in  medicine,  is  a  valuable  article  of  commerce, 
and  largely  employed  in  dyeing.  It  comes 
to  us  in  logs  deprived  of  the  sap-wood  and 
having  a  blackish-brown  color  externally.  Ac- 
cording to  Louis  Siebold,  the  ground  or  chipped 
logwood  of  commerce  is  unfit  for  use  as  a 
medicinal  agent,  because  it  has  been  prepared 
as  a  dyestuff  by  being  exposed  in  large  moist 
heaps  until  its  hematoxylin  has  been  converted 
by  oxidation  into  hematein.  As  a  coloring  agent, 
for  commercial  purposes,  this  fermented  log- 
wood, according  to  Siebold,  is  much  superior 
to  the  natural  wood.  An  inferior  variety  of 
logwood  which  contains  little  or  no  hema- 
toxylin, but  a  pure  yellowish-gray  dye  is  that 
known  as  bastard  logicood.  According  to  the 
researches  of  E.  S.  Earl  this  bastard  logwood 
is  produced  by  a  variety  of  the  species,  which, 
when  growing,  cannot  be  distinguished  from  the 
ordinary  form.     (B.  D.  A.  J.,  i.  31.) 

Properties. — Logwood  is  hard,  compact, 
heavy,  of  a  deep-red  color,  becoming  purplish 
black  by  exposure,  internally  brown-red,  and 
marked  with  irregular,  concentric  circles,  split- 
ting irregularly,  of  a  slight  peculiar  odor,  and 
a  sweet,  somewhat  astringent  taste.  Logwood 
is  officially  described  as  "usually  in  small 
chips,  reddish-brown,  the  freshly  cut  surface 
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dark  yellowish-red;  on  transverse  section  the 
wood  showing  medullary  rays  which  are  four 
cells  wide;  odor  faint,  agreeable;  taste  sweetish, 
astringent.  Hematoxylon  imparts  to  water 
containing  a  little  acid  a  yellowish  color,  which 
is  changed  to  purple  or  violet-red  by  alkalies. 
When  the  surface  has  a  greenish  metallic  lustre, 
the  wood  has  undergone  fermentation  and 
should  be  rejected."  U.  S.  It  imparts  its  color 
to  water  and  alcohol.  Its  solution  affords  pre- 
cipitates with  sulphuric,  nitric,  hydrochloric, 
and  acetic  acids,  alum,  copper  sulphate,  lead 
acetate,  and  ferrous  sulphate,  striking  a  bluish- 
black  color  with  the  last  mentioned  salt.  Pre- 
cipitates are  also  produced  with  it  by  lime 
water  and  gelatin.  Chevreul  found  in  logwood 
a  volatile  oil,  an  oleaginous  or  resinous  matter, 
a  brown  substance  the  solution  of  which  is  pre- 
cipitated by  gelatin  (tannin),  another  brown 
substance  soluble  in  alcohol  but  insoluble  in 
water  or  ether,  a  nitrogenous  substance  re- 
sembling gluten,  free  acetic  acid,  various  salts, 
and  a  peculiar  principle  called  hematoxylin  or 
hematin,  on  which  the  coloring  properties  of 
the  wood  depend.  This  is  obtained  by  digest- 
ing the  aqueous  extract  in  alcohol,  evapo- 
rating the  tincture  until  it  thickens,  then  adding 
a  little  water,  and  submitting  the  liquid  to  a 
new  but  gentle  evaporation.  Upon  allowing 
it  to  rest,  hematoxylin  is  deposited  in  crystals, 
which  may  be  purified  by  washing  with  alcohol 
and  drying.  Thus  procured,  the  crystals  are 
shining,  of  a  yellowish-rose  color,  bitterish, 
acrid,  and  slightly  astringent  to  the  taste, 
readily  soluble  in  boiling  water,  forming  an 
orange-red  solution  which  becomes  yellow  on 
cooling,  and  soluble  also  in  alcohol  and  ether. 
According  to  Erdmann,  who  obtained  hema- 
toxylin by  the  process  of  Chevreul,  substituting 
ether  for  alcohol,  its  crystals,  when  quite  pure, 
are  colorless,  without  a  tinge  of  redness;  its 
taste  is  sweet,  like  that  of  licorice,  without 
bitterness  or  astringency ;  and  it  is  not  of 
itself  a  coloring  substance,  but  affords  beautiful 
red,  blue,  and  purple  colors,  by  the  joint  action 
of  an  alkaline  base  and  the  oxygen  of  the  air. 
He  obtained  from  logwood  9  to  12  per  cent, 
of  crystallized  hematoxylin,  to  which  he  gave 
the  formula  C16H14O6.  It  crystallizes  with  1 
or  with  3  molecules  of  water,  and  is  readily 
soluble  in  hot  water  or  alcohol,  but  sparingly 
in  cold  water  or  in  ether.  (/.  Pr.  Chem.,  36, 
p.  205.)  By  the  combined  action  of  ammonia 
and  ox3'gen  dark  violet  crystalline  scales  of 
hematein,  C16H12O6  +  3H2O,  are  produced. 
They  show  a  fine  green  hue,  which  is  also  very 
commonly  observable  on  the  surface  of  the 
logwood  chips  of  commerce.  Hematein  may 
again  be  transformed  into  hematoxylin  by 
means  of  nascent  hydrogen  or  of  sulphurous 
acid.  Commercial  extract  of  logwood  extracted 
from  the  wood  by  boiling  water  contains  both 
hematoxylin  and  hematein.  Hematoxylin,  in 
alcoholic  solution,  is  used  as  an  indicator  in 
the  U.  S.  P.  (8th  Rev.).  (See  Test-solution  No. 
127,  Part  III.) 


Uses. — Logwood  is  a  mild  astringent,  devoid 
of  irritating  properties,  and  well  adapted  to 
the  treatment  of  that  relaxed  condition  of 
bowels  which  is  apt  to  succeed  cholera  infan- 
tum. It  is  also  occasionally  used  with  advan- 
tage in  ordinary  chronic  diarrhoea  and  chronic 
dysentery.  The  only  U.  S.  official  preparation 
is  the  extract.  Hematoxylin  was  found  by 
Combemale  (  B.  M.  N.,  xxxiii.  1894)  to  be  very 
feebly  antiseptic,  but  capable  in  large  doses 
of  producing  fatal  gastro-enteritis  in  the  lower 
animals. 

Dose,  from  ten  to  twenty  grains  (0.65  to 
1.3  Gm.). 

Off.  Prep. — Decoctum  Haematoxyli,  Br.;  Ex- 
tractum  Haematoxyli,  U.  8. 

HAMAMELIDIS  CORTEX.  U.  S.,  Br. 

HAMAMELIS  BARK  [Witchhazel  Bark] 

(ham-a-meTj-dls  cor'tex) 

"  The  bark  and  twigs  of  Hamamelis  virgin- 
tana  Linne  (Fam.  Hamamelidacece)."  U.  S. 
"  The  dried  bark  of  Hamamelis  virginiana, 
Linn."   Br. 

Witchhazel,  Spotted  Hazel.  Snapping  Hazel,  Winter- 
bloom  ;  Keorce  de  Hamamelis,  Fr.  Cod.;  Hamamelis, 
Zauberhasel,  O.;  Hamamelis,  Sp. 

II.  virginiana,  L. — Witchhazel  is  an  indigenous 
shrub,  from  five  to  fifteen  feet  high,  growing 
in  almost  all  sections  of  the  United  States, 
usually  on  hills  or  in  stony  places,  and  often 
on  t  lie  banks  of  streams.  It  is  the  only  species 
of  the  genus  found  in  Eastern  North  America, 
and  is  specifically  characterized  by  its  leaves 
being  obovate  or  oval,  wavy-toothed,  and  some- 
what downy  when  young.  The  seeds  are  black 
and  shining  externally,  white,  oily,  and  fari- 
naceous within,  and  edible  like  the  hazelnut.  It 
is  remarkable  for  the  late  appearance  of  its 
yellow  flowers,  which  expand  in  September  or 
October,  and  continue  until  the  weather  be- 
comes very  cold  in  winter.  The  fruit,  which  is 
a  nut-like  capsule  not  unlike  the  hazelnut, 
ripens  in  the  following  autumn,  and  is  often 
mingled  on  the  same  plant  with  the  new  blos- 
soms. 

Properties. — The  bark  occurs  "  in  irregularly 
quilled  or  bent  pieces,  1  to  2  Mm.  thick;  outer 
surface  grayish-brown,  with  numerous  lenticels, 
or  reddish-brown,  with  short  transverse  ridges 
or  scars,  or  somewhat  scaly  in  older  bark; 
the  thin,  corky  layer  easily  removed  from  the 
pale  cinnamon-colored  middle  bark;  inner  sur- 
face pale  cinnamon-colored,  or  sometimes  yel- 
lowish, smooth,  or  finely  striate;  fracture  of 
young  bark  short,  of  old  bark  tough  in  the  bast 
layer;  odor  faint;  taste  astringent,  somewhat 
bitter  and  pungent.  Twigs  flexible  and  tough, 
of  irregular  length,  not  more  than  6  Mm.  in 
diameter,  branching,  or  bearing  nodes  at  inter- 
vals of  2  to  5  Cm.;  externally  varying  from 
yellowish-brown  to  deep  purplish -brown,  lightly 
longitudinally  wrinkled,   and  having  scattered 
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small  circular  whitish  or  pale  lenticels;  bark 
occupying  about  one-fifth  of  the  radius;  wood 
greenish-white,  lightly  radiate,  and  exhibiting 
one  to  three  annual  rings;  pith  centric,  small." 
U.  S.  In  the  Br.  Pharm.  it  is  characterized 
as  "  usually  in  eurved  pieces  about  one-six- 
teenth of  an  inch  (one  and  a  half  millimetres) 
thick,  and  varying  from  two  to  eight  inches 
(one-half  to  two  decimetres)  in  length,  some- 
times covered  with  a  silvery-gray  or  dark- 
gray  scaly  cork  marked  with  transverse  lenti- 
cels, but  frequently  freed  from  the  cork,  and 
then  exhibiting  a  nearly  smooth  reddish  brown 
outer  surface.  The  inner  surface  is  pale  red- 
dish pink  in  color,  and  finely  striated  longi- 
tudinally; the  fracture  is  laminated  and 
coarsely  fibrous.  The  bark  has  an  astringent 
taste,  but  no  marked  odor.  The  transverse 
section  exhibits  a  complete  ring  of  sclerenchy- 
matous  cells  and  numerous  tangentially  elon- 
gated groups  of  bast  fibres."  Br. 

Walter  B.  Cheney  examined  witchhazel  bark, 
and  found  tannin,  resin,  extractive,  but  no 
indication  of  an  alkaloid  or  other  crystalline 
principle.  (A.  J.  P.,  1886,  p.  418.)  It  con- 
tains a  trace  of  volatile  oil,  however.  John 
Marshall  of  the  University  of  Pennsylvania, 
also  found  that  hamamelis  root  contains  tannic 
acid  and  a  trace  of  volatile  oil,  but  no  other 
active  substance.    (T.  G.,  ii.  295.) 

Uses. — The  bark  of  the  witchhazel  is  said  to 
have  first  attracted  attention  on  account  of  its 
use  by  the  North  American  Indians  as  a  seda- 
tive application  to  external  inflammations.  It 
was  many  years  ago  strongly  recommended  by 
James  Fountain  and  N.  S.  Davis  (N.  Y.  M.  J., 
x.  208;  Trans.  Amer.  Med.  Assoc,  i.  350)  in 
hemorrhage  of  the  lungs  and  stomach.  Foun- 
tain also  used  with  alleged  great  advantage, 
an  ointment  prepared  from  lard  and  the  decoc- 
tion of  equal  parts  of  hamamelis,  white  oak 
bark,  and  apple  tree  bark.  Of  late  years  profes- 
sional attention  has  been  very  strongly  directed 
to  the  remedy  on  account  of  the  enormous  sale 
of  a  much  vaunted  proprietary  remedy  said  to 
be  made  by  distilling  the  bark  with  very  dilute 
alcohol  (six  per  cent.),  and  used  externally  for 
sprains  and  bruises,  and  internally  for  most 
of  the  diseases  to  which  flesh  is  heir.  The 
pecuniary  success  of  this  remedy  probably  has 
depended  in  very  small  part  upon  the  virtues 
of  the  witchhazel,  which  seems  to  possess  no 
active  physiological  properties.  At  least  we 
have  injected  a  very  concentrated  distillate  in 
large  quantities  into  frogs  and  into  mammals 
without  perceiving  any  more  effects  than  would 
be  produced  by  the  injection  of  similar  quanti- 
ties of  distilled  water,  and  Guy,  in  Paris,  has 
reached  similar  conclusions.  The  fluidextract 
of  the  drug  has  been  used  as  a  remedy  in  va- 
rious forms  of  venous  dilatation  and  engorge- 
ment. It  was  very  strongly  recommended  by 
John  H.  Musser  in  varicose  veins  (P.  M.  T., 
vol.  xiii.),  and  has  been  used  by  some  practi- 
tioners with  good  results  in  cases  of  hemor- 
rhoids, but  has  failed  to  yield  in  other  hands 

(39) 


corresponding  advantage.  (See  B.  M.  S.  J., 
April  16,  May,  1885;  also  B.  G.  T.,  vol.  cvi.) 
The  dose  of  the  fluidextract  given  by  Musser 
was  a  teaspoonful  (3.75  Cc.)  four  times  a  day. 
It  may,  however,  be  given  in  double  the  quan- 
tity with  impunity  and  probably  in  such  doses 
is  an  advantageous  astringent. 

Dose,  of  leaves  or  of  bark,  thirty  grains  (2 
Gm.). 

Off.  Prep. — Aqua  Hamamelidis,  U.  S.;  Tinc- 
tura  Hamamelidis,  Br. 

HAMAMELIDIS  FOLIA.  U.  SM  Br. 

HAMAMELIS  LEAVES  [Hamamelis,  Pharm.  1890 
Witchhazel  Leaves] 

(ham-a-m6l'i-dls  foli-a) 

"  The  dried  leaves  of  Hamamelis  virginiana 
Linne  (Fam.  Hamamelidacece) ,  collected  in 
autumn."  U.  S.  "  The  leaves,  fresh  and  dried, 
of  Hamamelis  virginiana,  Linn."  Br. 

Feuilles  de  Hamamelis,  Fr.  Cod.;  Witchhazel. 

Hamamelis  leaves  are  officially  described  as 
"  6hort-petiolate ;  blade  inequilaterally  obovate 
or  oval,  about  10  Cm.  long;  base  slightly  heart- 
shaped  and  oblique,  margin  coarsely  sinuate; 
upper  surface  pale  or  brownish-green;  under 
surface  light  green,  with  a  satiny  lustre,  the 
midrib  and  veins  prominent,  the  few  hairs 
having  much  thickened  walls  and  a  very  small 
lumen;  petiole  short,  stout;  odor  slight;  taste 
astringent,  slightly  aromatic  and  bitter."    U.  S. 

See  Hamamelidis  Cortex. 

Off.  Prep. — Fluidextractum  Hamamelidis  Foli- 
orum,  U.  8.  (Br.)  ;  Liquor  Hamamelidis,  Br.; 
Unguentum  Hamamelidis,  Br.  (from  liquid  ex- 
tract). 

HEDEOMA.  U.  S. 

HEDEOMA  [Pennyroyal] 

(hed-e-6'm&) 

"  The  dried  leaves  and  flowering  tops  of 
Hedeoma  pulegioides  (Linne)  Persoon  (Fam. 
Labiates)."    U.  S. 

American  or  Mock  Pennyroyal,  Squawmint,  Mos- 
quito Plant;  Herbe  de  Poullot  amfericaine,  Fr.; 
Amerikanlscher  Polei,  O. 

This  plant  is  entirely  distinct  from  Mentha 
Pulegium,  or  European  pennyroyal.  It  is  prob- 
able that  various  other  species  of  the  genus 
are  used  in  the  localities  in  which  they  grow. 
Thus,  H.  piperita,  Bentham,  is  said  to  be  used 
in  Mexico  as  a  substitute  for  peppermint,  and 
H.  thymoides,  Gray,  in  Texas  as  an  aromatic 
diaphoretic. 

Hedeoma  pulegioides  (L.),  Pers.  (1807); 
Cunila  pulegioides,  L.  (1762) ;  Melissa  pule- 
gioides, L.  (1753). — This  is  an  indigenous 
annual  plant,  from  nine  to  fifteen  inches  high, 
with  a  small,  branching,  fibrous,  yellowish  root, 
and    a    pubescent,    quadrangular    stem,    which 
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sends  off  numerous  slender  erect  branches* 
The  leaves  are  opposite,  having  short  petioles, 
about  half  an  inch  long,  oblong-lanceolate  or 
oval,  nearly  acute,  attenuated  at  the  base,  re- 
motely serrate,  rough  or  pubescent,  and  prom- 
inently veined  and  glandular  on  the  under 
surface.  The  flowers  are  very  small,  pale  blue, 
supported  on  short  peduncles,  and  arranged 
in  axillary  whorls  along  the  whole  length  of 
the  branches.  They  have  a  tubular-ovoid,  two- 
lipped  and  five-toothed  calyx,  and  a  pale  blue, 
spotted,  two-lipped  corolla,  containing  two  ster- 
ile and  two  fertile  exserted  stamens.  The  plant 
is  common  in  the  Eastern  and  Middle  Western 
United  States,  preferring  dry  grounds.  Hed- 
eoma is  officially  described  as  "  branchlets 
quadrangular,  with  numerous  spreading  hairs ; 
leaves  opposite,  short-petioled,  oblong,  15  to  35 
Mm.  long,  thin,  obtuse,  obscurely  serrate,  glan- 
dular-hairy beneath :  flowers  in  axillary  fas- 
cicles, with  a  tubular-ovoid,  bilabiate  and  5- 
toothed  calyx,  and  a  pale  blue,  spotted,  bila- 
biate corolla  containing  two  sterile  and  two 
fertile,  exserted  stamens;  odor  strong,  some- 
what mint-like;  taste  aromatic  and  pungent." 
U.  S.  The  activity  of  hedeoma  depends  upon 
a  volatile  oil.    (See  Oleum  Hedeomce.) 

Uses. — American  pennyroyal  is  a  gently 
stimulant  aromatic,  and  may  be  given  in  flat- 
ulent colic  and  sick  stomach,  or  to  qualify 
the  action  of  other  medicines.  Like  most  of 
the  aromatic  herbs,  it  possesses  the  property, 
when  administered  in  warm  infusion,  of  pro- 
moting perspiration,  and  of  exciting  the  men- 
strual flux  when  the  system  is  predisposed  to 
the  effort.  A  large  draught  of  the  warm  tea 
is  in  popular  practice  often  given  at  bedtime. 
in  recent  cases  of  suppressi-on  of  the  menses, 
the  feet  having  been  previously  bathed  in  warm 
water. 

Dose,  two  drachms  (7.7  Gm.). 

HEMIDESMI  RADIX.  Br. 

HEMIDESMUS  ROOT 

(hem-l-deVml  ra'dix) 

"The  dried  root  of  Hemidesmus  indicus,  R. 
Br."    Br. 

Indian  Sarsaparilla  :  Nunnarl  :  Racine  de  Hemi- 
desmus,   Fr. ;    Hemidesmus- Wurzel,    G. 

Hemidesmus  indicus  (Willd.),  R.  Br.,  Engler 
and  Prantl;  H.  indicus,  R.  Br.,  Hort.  Kew.  ii. 
75;  Lindley,  Flor.  Med.  p.  543. — Periploca 
indica,  Willd.,  Sp.  Plant,  i.  1251;  Fam.  As- 
clepiadacecE. — This  is  a  climbing  plant,  with 
twining,  woody,  slender  stems,  and  opposite 
petiolate  leaves,  which  are  entire,  smooth, 
shining,  and  of  a  firm  consistence.  The 
leaves  vary  much  in  size  and  shape,  some 
being  linear  and  acute,  others  broad-lanceo- 
late, and  others  again  oval  or  ovate.  The 
flowers  are  small,  green  on  the  outside,  purple 
within,  and  disposed  in  axillary  racemes.  The 
calyx  is  five-parted,  with  acute  divisions;  the 


corolla  flat,  with  oblong,  pointed  divisions. 
The  fruit  consists  of  two  long,  slender,  spread- 
ing follicles. 

This  plant  is  common  over  the  whole  penin- 
sula of  Hindostan.  The  official  portion  is  the 
root,  which  has  long  been  used  in  India  as  a 
substitute  for  sarsaparilla.  It  is  long,  rarely 
more  than  one-quarter  of  an  inch  in  diameter, 
rigid,  tortuous,  cylindrical,  and  little  branched, 
consisting  of  a  ligneous  centre,  and  a  brownish, 
corky  bark,  marked  with  longitudinal  furrows 
and  transverse  fissures.  The  odor  is  aromatic, 
the  taste  sweetish.  On  one  side  of  the  root 
the  cork  is  frequently  separated  from  and 
raised  above  the  cortex,  and  is  transversely 
fissured.  The  transverse  section  exhibits  nu- 
merous laticiferous  cells  in  the  cortex.  For  de- 
tails of  microscopic  structure,  see  P.  J.,  1872, 
62.  Garden  obtained  from  hemidesmus  a  pecul- 
iar, volatilizable  acid  principle,  which  he 
named  smilasperic  acid,  under  the  erroneous 
impression  that  the  root  was  derived  from 
Smilax  aspera.  Pereira  proposed  to  call  it  hemi- 
desmic  acid.  Scott  also  obtained  a  stearopten 
by  distillation  with  water,  presumably  the  same 
material.     It  has  not  been  further  investigated. 

Uses. — Hemidesmus  root  is  said  to  be  tonic, 
diuretic,  and  alterative.  It  was  introduced  into 
Great  Britain  from  India,  and  was  employed 
for  some  time  under  the  name  of  Smilax  aspera. 
It  is  used  for  the  same  purposes  as  sarsaparilla, 
and  in  some  instances  it  is  said  to  have  proved 
successful  in  syphilis  when  that  medicine  had 
failed,  but  it  cannot  be  relied  upon.  The 
native  practitioners  in  India  are  said  to  employ 
it  in  nephritic  complaints,  and  in  the  sore  mouth 
of  children.  It  is  used  in  the  form  of  infusion 
or  decoction,  made  in  the  proportion  of  two 
ounces  of  the  root  to  a  pint  of  water.  A  pint 
may  be  given  in  wineglassful  doses  in  the 
course  of  the  day. 

Off.  Prep. — Syrupus  Hemidesmi,  Br. 

HEXAMETHYLENAMINA.  U.  S. 

HEXAMETHYLENAMINE 

( hex-a-me-thyl-en-a-mrna ) 

C6H12X4=  139.18 

"A  condensation  product  [Hexamethylene- 
tetramine,  (CH2)6N4],  obtained  by  the  action 
of  ammonia  upon  formaldehyde.  It  should  be 
kept  in  well-stoppered  bottles."   U.  S. 

Urotropine,  Urotropin,  Cystogen,  Formin,  Amino- 
form. 

The  full  name  of  this  compound  is  hexa- 
methylenetetramine,  which  was  originally  used 
by  Nicolaier ;  the  Latin  title  was  shortened  upon 
its  admission  to  the  U.  S.  P.  (8th  Rev.)  to 
Hexamethylenamina. 

Preparation. — Hexamethylenamine  may  be 
made  by  the  gradual  addition  of  70  parts  of 
stronger  ammonia  water  to  100  parts  of  a 
forty  per  cent,  solution  of  formaldehyde  which 
must  be  kept  well  cooled.     The  ammonia  water 
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must  be  added  carefully  in  small  quantities 
until  in  slight  excess,  which  is  indicated  by  its 
odor  remaining  after  the  liquid  has  stood 
several  hours;  then  10  parts  of  ammonia  water 
are  added  and  the  solution  allowed  to  stand 
until  crystallization  is  completed.  The  hexa- 
methylenamine  is  purified  by  treatment  with 
animal  charcoal  and  recrystallization. 

Properties. — It  is  officially  described  as  in 
"  colorless,  lustrous,  odorless  crystals,  having, 
when  in  aqueous  solution,  an  alkaline  reaction 
upon  red  litmus  paper.  Soluble  in  about  1.5 
parts  of  water,  10  parts  of  alcohol,  and  in  228 
parts  of  ether  at  25°  C.  (77°  F.) ;  in  1.5  parts 
of  water  at  100°  C.  (212°  F.),  and  in  about 
8  parts  of  hot  alcohol.  When  heated  to  263° 
C.  (505.4°  F.)  it  sublimes  without  melting  and 
with  partial  decomposition.  If  0.1  Gm.  of 
Hexamethylenamine  be  mixed  with  0.1  Gm.  of 
salicylic  acid  and  5  Cc.  of  sulphuric  acid,  and 
then  heated  moderately,  a  carmine-red  color 
should  be  produced.  If  an  aqueous  solution 
of  Hexamethylenamine  (1  in  10)  be  heated 
with  diluted  sulphuric  acid,  it  is  decomposed 
with  the  liberation  of  formaldehyde  (recog- 
nized by  its  odor  or  by  its  darkening  paper 
moistened  with  silver  ammonium  nitrate  T.S.). 
If  an  aqueous  solution  (1  in  10)  be  heated  with 
diluted  sulphuric  acid  and  then  supersaturated 
with  solution  of  sodium  hydroxide,  ammonia  is 
liberated.  If  to  an  aqueous  solution  (1  in 
10)  tannic  acid  T.S.  be  added,  a  precipitate 
is  formed.  If  mercuric  chloride  T.S.  be  added 
to  an  aqueous  solution  (1  in  10),  a  precipitate 
is  produced  which  on  standing  forms  crystal- 
line needles."   U.  S.  1 

Uses. — Hexamethylenamine  is  distinctly  but 
not  violently  a  local  irritant :  taken  internally 
it  is  eliminated  with  great  rapidity  generally 
unchanged,  its  presence  often  being  detected 
in  the  urine  in  one  half  hour,  and  as  long  as 
24  hours,  after  its  ingestion.  The  former  be- 
lief that  it  was  largely  decomposed  with  the 
liberation  of  formaldehyde  in  the  kidney  is 
probably  not  correct,  although  frequently  for- 
maldehyde may  be  detected  in  the  urine 
after  its  ingestion.  The  change  appears  to 
occur  after  the  excretion  from  the  kidney, 
and  probably  takes  place  only  when  there 
is  an  excess  of  acid  in  the  urine.  Suder 
having  demonstrated  that  hexamethylenamine 
mixed  outside  of  the  body  with  acid  urine 
undergoes  decomposition  and  fails  to  do  so 
when  the  urine  is  alkaline  shows  the  necessity, 
when  hexamethylenamine  is  exhibited,  that 
care  should  be  taken  to  maintain  the  acidity 

1  Hexamethylenamine  may  be  detected  in  the  urine 
by  adding  bromine  water,  which  precipitates  the 
orange  yellow  hexamethylenamine  dlbromide.  Citron's 
test,  is  as  follows  (M.  H.  8.  A.,  1898)  :  Acidify  the 
urine  slightly,  boil  in  a  flask  or  test  tube,  in  the  mouth 
of  which  has  been  placed  a  cotton  plug  soaked  with 
solution  of  resorcinol  in  sodium  hydroxide,  when  a 
brilliant  red  color  will  develop.  This  test  depends 
on  the  liberation  of  formaldehyde  due  to  the  de- 
composition of  the  hexamethylenamine  in  acid  solu- 
tion. The  reaction  with  the  resorcinol  is  the  same 
as  is  described  in  the  test  for  methyl  alcohol  (see 
Alcohol,    p.    105). 


of  the  urine.  Upon  the  general  system  hexa- 
methylenamine exerts  no  perceptible  influence. 
When  given  in  overdose  it  causes  irritation  of 
the  kidney  with  burning  pain  in  the  bladder  and 
urethra,  and,  it  may  be,  an  acute  nephritis.  A 
measles-like  rash  with  much  itching  has  been 
noticed  after  its  continuous  use.  Hexamethyl- 
enamine probably  is  itself  possessed  of  marked 
bactericidal  powers,  and  it  probably  achieves 
good  in  urinary  diseases  by  virtue  of  its  own  in- 
herent properties.  Originally  suggested  as  a 
uric  acid  solvent,  clinical  experience  has  shown 
that  it  is  about  equivalent  to  piperazine  in  this 
respect  and  really  is  of  no  value  for  the  solution 
of  formed  renal  calculi.  It  is  of  great  value  in 
pyelitis,  cystitis,  also  in  phosphaturia.  In  gonor- 
rhea it  seems  to  be  of  no  service.  It  is  also 
stated  by  various  authorities  to  be  a  very  ser- 
viceable intestinal  antiseptic.  Hexamethylen- 
amine should  be  administered  in  at  least  a  half 
a  pint  of  water. 

Dose,  five  to  fifteen  grains  (0.32  to  1.0  Gm.), 
three  to  six  times  a  day. 

HIRUDO.  Br. 

LEECHES 

(hi-ru'do) 

"  1.  Sanguisuga  medicinalis,  Savigny,  the 
Speckled  Leech;  and  2.  Sanguisuga  officinalis, 
Savigny,  the  Green  Leech."     Br. 

Sangsue  medicinale,  Fr.  Cod.;  Hirudines,  P.  G. ; 
Blutegel,  O.;  Sanguisuga,  Mignatta,  It.;  Sangul- 
juela,   Sp. 

Hirudo. — Class  1,  Annelides.  Order  3,  Abran- 
chiate.   Family  2,  Asetigerae.    Cuvier. 

The  leech  belongs  to  that  class  of  inverte- 
brated  articulated  animals  called  Annelides. 
This  class  contains  the  worms  with  red  blood, 
having  soft  retractile  bodies  composed  of  nu- 
merous segments  or  rings,  breathing  generally 
by  means  of  branchiae,  with  a  nervous  system 
consisting  in  a  double  knotted  cord,  destitute 
of  feet,  and  supplying  their  place  by  the  con- 
tractile power  of  their  segments  or  rings.  The 
third  order  of  this  class — Abranchiatce — com- 
prehends those  worms  which  have  no  apparent 
external  organ  of  respiration.  This  order  is 
again  divided  into  two  families,  to  the  second 
of  which — the  Asetigerce,  or  those  not  having 
setaa  to  enable  them  to  crawl — the  leech  belongs. 

It  is  an  aquatic  worm  with  a  flattened  body, 
tapering  towards  each  end,  and  terminating  in 
circular  flattened  disks,  the  hinder  one  being 
the  larger  of  the  two.  It  swims  with  a  ver- 
tical undulating  motion,  and  moves  when  out 
of  the  water  by  means  of  these  disks  or  suckers, 
fastening  itself  first  by  one  and  then  by  the 
other,  and  alternately  stretching  out  and  con- 
tracting its  body.  The  mouth  is  placed  in  the 
centre  of  the  anterior  disk,  and  is  furnished 
with  three  cartilaginous  jaws  at  the  entrance 
of  the  alimentary  canal.  These  jaws  are 
lined  at  their  edges  with  fine  sharp  teeth,  and 
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meet  so  as  to  make  a  triangular  incision  in 
the  flesh.  The  head  is  furnished  with  small 
raised  points,  supposed  by  some  to  be  eyes. 
Respiration  is  earned  on  through  small  aper- 
tures ranged  along  the  inferior  surface.  The 
nervous  system  consists  of  a  cord  extending  the 
whole  length,  furnished  with  numerous  gang- 
lions. The  intestinal  canal  is  straight,  and 
terminates  in  the  anus,  near  the  posterior  disk. 
Leeches  are  hermaphrodite,  and  mutually  im- 
pregnate each  other.  They  are  oviparous;  and 
the  eggs,  varying  from  six  to  fifteen,  are  con- 
tained in  a  sort  of  spongy,  slimy  cocoon,  from 
half  an  inch  to  an  inch  in  diameter.  These 
are  deposited  near  the  edge  of  the  water,  and 
hatched  by  the  heat  of  the  sun.  The  leech  is 
torpid  during  the  winter,  and  casts  off  from 
time  to  time  a  thick  slimy  coating  from  its  skin. 
It  can  live  a  considerable  time  in  sphagnous 
moss  or  in  moistened  earth,  and  is  frequently 
transported  in  this  manner  to  great  distances 
without  injury. 

Savigny  has  divided  the  genus  Hirudo  of 
Linnaeus  into  several  genera.  The  true  leech 
is  the  Sanguisuga  of  this  author,  and  is  char- 
acterized by  its  three  lenticular  jaws,  each 
armed  with  two  rows  of  teeth,  and  by  having 
ten  ocular  points.  Several  species  are  used 
for  medicinal  purposes,  of  which  the  most  com- 
mon are  the  gray  and  the  green  leech  of 
Europe,  both  of  which  are  varieties  of  the 
Hirudo  medicinalis  of  Linnaeus,  and  the  Hirudo 
decora  of  this  country. 

1.  Hirudo  medicinalis,  Linn.,  Ed.  Gmd.  i. 
3095.  The  green  leech — Sanquisuga  officinalis, 
Savigny,  Mon.  Hir.  p.  11 2,  t.  5,  I  1.  The 
graq  leech — Sanguisuga  medicinalis,  Savignv, 
Mon.  Hir.  p.  114,  t.  5,  f.  2.— Many  of  the  best 
zoologists  regard  ihe  Sanguisuga  officinalis 
and  S.  medicinalis  of  Savignv  as  mere  varieties. 
They  are  both  marked  with  six  longitudinal 
dorsal  ferruginous  stripes,  the  four  lateral 
ones  being  interrupted  or  tessellated  with  black 
spots.  The  color  of  the  black  varies  from  a 
blackish  to  a  grayish  green.  The  belly  in  the 
first  variety  is  of  a  yellowish-green  color,  free 
from  spots,  and  bordered  with  longitudinal 
black  stripes.  In  the  second  it  is  of  a  green 
color,  bordered  and  maculated  with  black.  This 
leech  varies  from  two  to  four  inches  in  length, 
it  inhabits  marshes  and  running  streams,  and 
is  abundant  throughout  Europe.1 

1 A  variety  of  the  leech  has  come  Into  use  in 
Europe,  called  in  commerce  African  leeches.  They 
are  of  a  beautiful  light-green  color,  varying  to  a 
deep  green,  and  often  inclining  to  red,  with  black 
points  on  the  back,  and  broad  streaks  of  a  bright 
orange  yellow,  which  are  black  towards  the  abdomen. 
They  correspond  perfectly  with  the  Sanquisuga  inter- 
rupla  of  Moquin-Tandon.  These  leeches  draw  very 
well.  (P.  J.,  x.  38.)  The  leeches  from  Algiers,  called 
in  French  commerce  dragons  (Sanguisuga  troctena 
of  Moquin-Tandon),  of  which  considerable  numbers 
have  been  taken  to  France,  are  said  by  M.  A.  de 
Quatrefages,  contrary  to  former  opinion,  to  be  quite 
equal  to  the  European.  (J.  P.  C,  3e  ser..  xxxiil.)  It 
is  stated  (P.  J.,  June.  1867)  that  great  numbers  of 
leeches  are  collected  in  Australia  and  sent  to  Mel- 
bourne, whence  a  large  proportion  are  exported  to 
Europe  and  America.  This  leech  is  said  to  differ 
from  the  ordinary  English  leech  only  in  that  the 
olive  streaks  are  much  lighter  in  the  former. 


The  great  use  made  of  leeches  in  the  modern 
practice  of  medicine  has  occasioned  them  to 
become  a  considerable  article  of  commerce. 
They  are  collected  in  Spain,  France,  Italy, 
Germany,  and  Sweden,  and  carried  in  large 
numbers  to  London  and  Paris.  They  are  also 
frequently  brought  to  this  country,  as  the 
practitioners  in  some  of  our  large  cities  use 
only  the  foreign  leech,  although  our  own  waters 
furnish  an  inexhaustible  supply  of  this  useful 
worm.2  The  indigenous  leech  was  formerly 
much  used  in  the  city  of  Philadelphia. 

2.  Hirudo  decora,  Say,  Colonel  Long's 
Second  Expedition,  ii.  268. — The  medicinal 
leech  of  America  has  been  described  by  Say 
under  the  name  of  Hirudo  decora,  in  the 
Appendix  to  the  Second  Expedition  of  Colonel 
Long.  Its  back  is  of  a  deep  pistachio-green 
color,  with  three  longitudinal  rows  of  square 
spots.  These  spots  are  placed  on  every  fifth 
ring,  and  are  twenty-two  in  number.  The 
lateral  rows  of  spots  are  black,  and  the  middle 
range  of  a  light  brownish-orange  color.  The 
belly  is  of  the  latter  color,  variously  and  irreg- 
ularly spotted  with  black.  The  American 
leech  sometimes  attains  the  length  of  four  or 
five  inches,  although  its  usual  length  is  from 
two  to  three.  It  does  not  make  so  large  and  deep 
:in  incision  as  the  European  leech,  and  draws 
hlood.  Under  the  name  of  Hirudo  aus- 
tralm,  Australian  leeches,  the  British  Addendum 
recognizes  Hirudo  quinquestriata,  Schmarda 
(Hirudo  auslralis,  Bosisto;  Limnobdella  quin- 
questriata, R.  Blanch),  the  five-striped  or  Aus- 
tralian leech,  whose  dorsal  surface  is  greenish- 
yel low  -brown,  with  five  longitudinal  stripes,  the 
ventral  surface  being  greenish-yellow  and  not 
spotted.  The  jaws  are  large,  with  forty-eight 
to  fifty  teeth,  the  inner  being  the  larger.  _ 

The  proper  preservation  of  leeches  is  an 
object  of  importance  to  the  practitioner,  as 
they  are  liable  to  a  great  and  sudden  mortality. 
They  are  usually  kept  in  jars,  in  clear,  soft 
water,  which  should  be  changed  twice  a  week 
in  winter  and  every  other  day  in  summer. 
The  jar  must  be  covered  with  a  linen  cloth, 
and  placed  in  a  situation  not  liable  to  sudden 
changes  of  temperature.  They  will  live  a 
long  time  and  continue  active  and  healthy  with- 
out any  other  attention  than  that  of  frequently 
changing  the  water  in  which  they  are  kept. 
Derheims  has  proposed  the  following  excel- 
lent method  of  preserving  them.  In  the  bot- 
tom of  a  large  basin  or  trough  of  marble  he 
places  a  bed,  six  or  seven  inches  deep,  of  a 

3  Attempts  have  been  made,  in  France,  on  a  large 
scale,  to  propagate  leeches  for  sale.  This  is  done  by 
means  of  natural  meadows,  in  which  numerous  small 
ponds  are  made,  where  the  leeches,  with  certain 
cautions  as  to  nourishment  and  preservation,  mul- 
tiply and  grow  so  rapidly  as  to  become  a  source  of 
profit.  In  order  that  they  may  propagate,  it  is  neces- 
sary that  they  should  be  fed  on  blood,  which  is  given 
them  either  by  causing  animals,  as  horses,  cows,  eta, 
to  be  driven  into  the  meadows,  or  by  obtaining  blood 
from  slaughter  houses,  and,  after  depriving  it  of 
fibrin  by  agitation,  immersing  the  animals  for  a 
time  in  it  while  yet  warm.  (See  J.  P.  C,  Jan.  and 
Mai,    1854.) 
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mixture  of  moss,  turf,  and  fragments  of  wood. 
He  strews  pebbles  above,  so  as  to  retain  them 
in  their  place  without  compressing  them  too 
much  or  preventing  the  water  from  freely  pene- 
trating them.  At  one  end  of  the  trough,  and 
about  midway  of  its  height,  is  placed  a  thin 
slab  of  marble  or  earthenware,  pierced  with 
numerous  holes,  and  covered  with  a  bed  of 
moss,  which  is  compressed  by  a  thick  layer  of 
pebbles.  The  reservoir  being  thus  disposed 
is  half  filled  with  water,  so  that  the  moss  and 
pebbles  on  the  shelf  shall  be  kept  constantly 
moist.  The  basin  is  protected  from  the  light 
by  a  linen  cover  stretched  over  it.  By  this 
arrangement  the  natural  habits  of  the  leech  are 
not  counteracted.  One  of  these  habits,  essen- 
tial to  its  health,  is  that  of  drawing  itself 
through  the  moss  and  roots  to  clear  its  body 
from  the  slimy  coat  which  forms  on  its  skin 
and  is  a  principal  cause  of  its  disease  and 
death.  James  Banes  recommends  that  when 
kept  in  jars  they  should  be  cleansed  by  means 
of  a  whisk  of  very  fine  broom  or  willow,  when 
the  water  is  changed.  Lahache,  an  apothecary 
at  Bruyeres,  strongly  recommends  carrageen, 
or  Irish  moss  (Chondrus  crispus),  as  admirably 
adapted  to  the  habits  and  wants  of  the  leech, 
furnishing  the  animal,  he  supposes,  with  nutri- 
ment, as  it  does  not  die  of  inanition  when  thus 
kept.  The  water  should  be  renewed  in  the 
jars  daily.  (/.  P.  C,  4e  ser.,  iii.  128.)  Alfred 
Allchin  keeps  them  in  aquaria  with  growing 
water-plants  and  snails,  which  keep  the  water 
pure.1     {A.  J.  P.,  xxviii.  222.) 

Uses. — Leeches  afford  the  least  painful  and 
in  many  instances  the  most  effectual  means  for 
the  local  abstraction  of  blood.  They  are  often 
applicable  to  parts  which,  either  from  their 
situation  or  from  their  great  tenderness  when 
inflamed,  do  not  admit  of  the  use  of  cups, 
and  in  the  case  of  infants  are  under  all  cir- 
cumstances preferable  to  that  instrument.  They 
are  indeed  a  powerful  therapeutic  agent,  and 
give  to  the  physician,  in  many  instances,  a 
control  over  disease  which  he  could  obtain  in 
no  other  way. 

Franz  (P.  J.,  lxxiii.  347)  has  used  hirucline, 
a  principle  discovered  by  Haycraft,  which  it 
is  asserted  increases  the  coagulability  of  the 
blood,  as  an  antihemorrhagic.  Extract  of 
leeches,  however,  has  the  property  of  lessening 
or  entirely  preventing  the  coagulation  of  the 
blood.  According  to  Haycraft,  the  substance 
which  acts  as  an  anti-coagulant  is  found  in 
the  buccal  secretion  (P.  J.,  1891).  Landois 
Schultze  has  shown  that  this  principle  is  ex- 
tracted by  water  (Th.  M.,  1892,  140).  Ac- 
cording to  Franz,  the  active  anti-coagulation 
principle  of  the  leech  occurs  chiefly  in  the 
salivary  glands  anterior  to  the  tenth  ring,  but 
is  to  some  extent  diffused  throughout  the  whole 
body.  We  have  been  unable  to  buy  leech  ex- 
tract in  the  American  market,  but  have  found 
that  by  means  of  the  following  process,  which 

1  For  other  methods  of  keeping  leeches,  also  of 
raising  them,  see  U.  S.  D.,  14th  ed.,  472.  . 


is  a  modification  of  that  used  by  Franz,  entirely 
satisfactory  results  can  be  obtained  in  the 
laboratory.  Cut  off  the  leech  heads,  mince 
them,  rub  up  with  a  very  fine  sand  and  add  to 
the  mass  5  Cc.  of  seven-tenths  per  cent,  normal 
sodium  chloride  solution  for  each  leech  head, 
and  heat  for  twenty  minutes  over  a  water  bath 
at  100°  C.  (212°  F.).  Treat  the  bodies  of  the 
leeches  in  a  similar  manner.  Allow  the  masses 
from  the  heads  and  bodies  to  stand  separately 
in  a  cool  room  for  twelve  hours;  centrifuge  the 
leechhead  mass  for  twenty  minutes,  then  wash 
the  sand  in  the  lower  part  of  the  centrifuge, 
centrifuging  the  resulting  liquid,  and  mixing 
the  two  fluids  obtained.  Filter  the  mass  con- 
taining the  bodies  of  the  leeches  through  cheese 
cloth  under  pressure;  centrifuge  the  filtrate; 
wash  the  mass  with  the  salt  solution,  centrifuge 
the  resulting  liquid,  and  add  it  to  the  previously 
eentrifuged  filtrate.  Mix  the  liquids  obtained 
from  the  heads  with  that  derived  from  the 
bodies,  and  an  active  solution  is  obtained. 
When  using  either  solution  in  the  laboratory 
do  not  estimate  by  the  number  of  cubic  centi- 
meters of  the  solution,  but  by  the  number  of 
leeches  represented.  According  to  Franz,  in 
a  dog,  three  leeches  per  kilo  will  prevent 
coagulation  of  the  blood,  but  we  have  found 
that  three  and  one-half  leeches  per  kilo  are 
necessary  in  America,  the  difference  being 
probably  due  to  the  condition  of  the  leeches, 
Franz  having  used  the  fresh  European  leeches, 
and  we  the  leech  after  transportation  and 
probably  deterioration. 

In  applying  leeches  to  the  skin,  care  should 
be  taken  to  shave  off  the  hair,  if  there  be  any, 
and  to  have  the  part  well  cleansed  with  soap 
and  water,  and  afterwards  with  pure  water. 
If  the  leech  does  not  bite  readily,  the  skin 
should  be  moistened  with  a  little  blood,  or  milk 
and  water.  It  is  said  to  bite  more  freely  if  the 
skin  has  been  previously  reddened  by  a  sinapism 
and  then  washed  perfectly  clean.  Sometimes  the 
leech  is  put  into  a  large  quill  open  at  both 
ends,  and  applied  with  the  head  to  the  skin  until 
it  fastens  itself,  Avhen  the  quill  is  withdrawn.  If 
it  be  desirable  that  the  leech  shall  bite  in  a 
particular  spot,  this  end  may  be  attained  by 
cutting  a  small  hole  in  a  piece  of  blotting 
paper,  and  then  applying  this  moistened  to  the 
skin,  so  that  the  hole  shall  be  immediately  over 
the  spot  from  which  the  blood  is  to  be  taken. 
Leeches  continue  to  draw  blood  until  they  are 
gorged,  when  they  drop  off.1  The  quantity 
of  blood  which  they  draw  varies  with  the 
part  to  which  they  are  applied,  and  the  degree 
of  inflammation  existing  in  it.  From  the  loose 
and  vascular  textures  they  will  abstract  more 

1  As  a  very  efficient  mode  of  applying  leeches,  it  is 
recommended,  after  having  moistened  the  skin  with 
pure  warm  water,  to  put  the  leeches  into  a  tumbler 
half  full  of  cold  water,  and  by  an  adroit  movement 
invert  it  upon  the  part.  The  leeches  are  said  to 
attach  themselves  so  rapidly  that  it  seems  to  the 
patient  as  though  they  made  but  a  single  bite.  When 
they  are  all  attached,  the  glass  is  to  be  carefully 
removed,  the  water  being  absorbed,  as  it  runs  off  on 
one  side,  by  a  sponge  or  linen  cloths. 
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than  from  those  which  are  firm  and  compact, 
and  more  from  an  inflamed  than  from  a  healthy 
part.  As  a  rule,  our  leechers  apply  six  for 
every  fluidounce  of  blood.  A  single  European 
leech  will  draw  from  half  an  ounce  to  an  ounce. 
The  quantity  may  often  be  much  increased  by 
bathing  the  wound  with  warm  water.  Leeches 
will  continue  to  suck  after  their  tails  are  cut 
off,  which  is  sometimes  done,  although  it  is  a 
barbarous  practice.1  It  is  said  that  they  will 
draw  better  if  put  into  cold  beer,  or  diluted 
wine,  and  allowed  to  remain  until  they  become 
very  lively.  They  may  be  separated  from  the 
skin  at  any  time  by  sprinkling  a  little  salt 
upon  them.  After  they  drop  off,  the  same 
application  will  make  them  disgorge  the  blood 
they  have  swallowed.  Some  leechers  draw  the 
leeches  from  the  tail  to  the  head  through  their 
lingers,  and  thus  squeeze  out  the  blood,  after 
which  all  that  is  necessary  is  to  put  them  in 
clean  water,  and  change  it  frequently.2     Leeches 

1  I'nder  the  name  of  bdcllotomy,  a  practice  has  been 
Introduced  iuto  Germany,  of  making  a  small  incision 
in  the  side  of  the  leech  while  drawing.  The  blood 
••scapes  through  the  wound,  and  the  animal  will  con- 
tinue to  suck  for  a  long  time,  so  that  one  will  per- 
form the  office  of  many  in  the  quantity  of  blood 
taken. 

1  Soubeiran  and  Bouchardat,  after  numerous  ex- 
periments upon  the  different  modes  of  lilting  the 
gorged  leeches  for  use  again,  came  to  tlie  conclusion 
that  a  carefully  managed  pressure  is  the  best.  Two 
conditions,  however,  are  ne<  essary  to  success  ;  one 
that  they  should  be  disposed  to  disgorge  the  blood. 
and  the  other  that  they  should  be  immersed  in  warm 
water  previously  to  the  snipping.  The  lirst  object 
is  effected  by  common  salt.  The  following  plan  is 
recommended.  The  leeches  are  to  be  thrown  Into  a 
solution  of  16  parts  of  common  salt  in  1<»»  of  water, 
from  which  they  are  to  be  taken  out  one  by  one. 
and,  being  held  by  the  tall,  are  to  be  dipped  into 
water  which  feels  hot  to  the  hand,  but  yet  can  be 
borne  by  It,  and  then  passed  lightly  between  the 
fingers.  "Thus  treated,  they  easily  give  up  the  blood. 
After  being  stripped,  they  should  be  placed  in  vessels 
containing  fresh  water,  which  should  be  renewed 
once  a  dav.  At  the  end  of  eight  or  ten  days  they 
are  fit  for  reapplication.  (J.  I'.  C,  3e  st'r.,  si.  848 
and  350.)  It  is  said  that  in  the  French  military 
hospitals  a  mixture  of  one  part  of  vinegar  with 
eight  parts  of  water  is  preferred  to  salt  water  for 
promoting  disgorgement,  (if.  T.  O.,  Oct.,  1856, 
p.  375.)  It  has  been  stated  that  If  the  leeches. 
after  being  stripped,  be  put  into  water  sweetened 
with  a  little  white  sugar,  and  the  solution  be  re- 
newed several  times,  at  intervals  of  six  or  twelve 
hours,  they  will  speedily  recover  their  activity,  and 
may  be  reapplied  two  or  three  times  in  the  course 
of  a  few  days.  Immersion  in  camphor  water  for 
a  few  moments  is  said  by  Boyce  to  cause  them  to 
vomit  the  blood.  They  should  afterwards  be  put  into 
clean  water,  to  be  changed  in  half  an  hour.  Frod- 
sham,  of  England,  has  found  camphor  water  prefer- 
able to  either  salt  water  or  diluted  vinegar,  for  dis- 
posing the  gorged  leech  to  part  with  blood.  Grannat, 
a  French  military  pharmaceutist,  has  found  the 
natural  process  of  disgorging  preferable  to  all  others. 
He  placed  some  gorged  leeches  in  wooden  tubs  con- 
taining at  the  bottoms  a  little  clay  and  water,  and 
renewed  the  water  every  forty-eight  hours.  After 
eight  days,  the  leeches,  now  in  good  health,  were 
transferred  to  a  pond  prepared  for  the  purpose,  where 
they  propagated.  He  put  1000  leeches  in  the  pond, 
and  at  the  end  or  a  year  had  taken  out  850  fit  for 
service,  without  interfering  with  the  reproduction. 
(J.  P.  C,  3e  ser,  xx.  186.)  Vayson's  plan  of  pre- 
serving leeches  has  been  highly  recommended.  It 
consists  simply  in  putting  them,  after  stripping,  if 
they  have  been  used,  in  an  earthenware  vessel  of 
the  shape  of  an  inverted  truncated  cone,  with  holes 
In  the  bottom  so  small  as  to  prevent  the  escape  of 
the  leech,  and  filled  with  turfy  earth.  After  the 
Introduction  of  the  leech,  the  opening  to  be  closed 
with  a  coarse  cloth.  The  vessel  Is  then  placed  in 
a  tub  containing  water  four  Inches  deep.  If  to  be 
sent  to  a  distance,  the  earth  In  the  vessel  should  be 
moistened  throughout. 


which  are  gorged  with  blood  should  be  kept 
in  a  vessel  by  themselves,  as  they  are  more 
subject  to  disease,  and  often  occasion  a  great 
mortality  among  the  others.  They  should  not 
be  again  used  until  they  have  recovered  their 
activity.  In  cases  where  the  bleeding  from 
leech  bites  continues  longer  than  is  desirable, 
it  may  be  stopped  by  continued  pressure,  with 
the  application  of  lint,  by  the  use  of  collodium, 
or  by  touching  the  wounds  with  lunar  caustic. 
A  little  cotton,  impregnated  with  a  saturated 
solution  of  alum  in  boiling  hot  water,  and, 
after  it  has  become  sufficiently  cool,  but  before 
the  alum  has  begun  to  crystallize,  pressed  upon 
the  wound,  \vi\\  often  prove  effectual.  Another 
mode  of  repressing  the  hemorrhage  is  to  press 
upon  the  bite  a  piece  of  thin  caoutchouc,  pre- 
viously softened  upon  one  side  by  heat,  so  as 
to  become  adhesive.  If  lunar  caustic  be  ap- 
plied, the  stick  must  first  be  brought  to  a  fine 
point,  which  is  to  be  inserted  in  the  wound. 
Some  have  even  recommended  the  use  of  a  tine 
wire  made  red  hot.  When  the  part  wounded 
is  without  a  bony  basis,  pressure  may  be  made 
by  pinching  the  wound  between  the  fingers.  It 
may  sometimes  be  necessary,  in  the  case  of  a 
deep  bite,  to  sew  the  wound,  which  is  readily 
done  with  a  single  stitch  of  the  needle,  that 
need  not  penetrate  deeper  than  the  cutis. 

HOMATROP1N/E  HYDROBROMIDUM. 
U.  S.,  Br. 

HOMATROPINE  HYDROBROMIDE 
[Homatropine  Hydrobromate] 

( ho-mat-rp-pi'nae  hy-drg-bio'mi-dum) 

C16II21\03.HBr  =  353.49 

"  The  hydrobrornide  [HBr.CieHsiNOs]  of  an 
alkaloid  obtained  by  the  condensation  of  tro- 
pine  and  mandelic  acid.  It  should  be  kept  in 
well-stoppered  vials,  protected  from  light." 
U.  S.  "  The  hydrobrornide,  Ci6ll2iN0s,HBr, 
of  an  alkaloid  prepared  from  tropine."    Br. 

Uromhydrate  d'Homatropine.  Fr.  Cod.;  Homatro- 
pinum  hydrobromlcum.  P.  O.;  Ilomatroplnhydro- 
bromld.  Bromwasserstoffsaures  Homatropln,  Brom- 
wasserstoffsaures  Oxytoluyltropeln,  G. 

Preparation. — This  alkaloidal  salt  was  first 
admitted  to  the  British  Pharmacopoeia  in  the 
additions  of  1890.  Homatropine,  CieHaiNOa, 
is  prepared  by  evaporating  a  mixture  of  tro- 
pine, CsHieNO  (obtained  through  the  sapon- 
ification of  hyoscyamine),  and  mandelic  acid 
(phenvl-glycoflic),  CeH5.CH(0H)C00H,  with 
diluted  hydrochloric  acid;  mandelic  acid  may  be 
produced  by  acting  on  amygdalin  with  hydro- 
chloric acid,  or  synthetically  from  benzaldehyde 
and   hydrogen   cyanide. 

Properties. — Homatropine  hydrobrornide  is 
officially  described  as  follows :  "A  white,  odor- 
less, crystalline  powder,  or  rhombic  prisms, 
having  a  bitter  taste.  Soluble  in  5.7  parts  of 
water,  32.5  parts  of  alcohol,  and  in  620  parts 
of  chloroform  at  25°  C.   (77°  F.) ;  soluble  in 
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8.7  parts  of  alcohol  at  60°  C.  (140°  F.) ; 
insoluble  in  ether.  At  213.8°  C.  (417°  F.)  it 
melts.  It  leaves  no  residue  upon  incineration. 
Its  aqueous  solution  is  neutral  to  litmus  paper, 
and  is  not  precipitated  by  tannic  acid  T.S.  or 
platinic  chloride  T.S.  It  contains  no  water 
of  crystallization.  If  2  Cc.  of  chloroform 
be  shaken  with  1  Cc.  of  an  aqueous  solution 
of  the  salt  (1  in  10)  to  which  a  few  drops  of 
chlorine  water  have  been  cautiously  added,  the 
chloroform  should  assume  a  brownish  color. 
Iodine  T.S.,  when  added  to  solutions  of  Homat- 
ropine  Hydrobromide,  produces  a  brown  pre- 
cipitate; silver  nitrate  T.S.,  a  creamy  white 
precipitate.  If  to  an  aqueous  solution  con- 
taining 0.1  Gm.  of  the  salt  an  excess  of  potas- 
sium hydroxide  T.S.  be  added,  this  liquid 
shaken  out  with  ether,  and  the  ether  allowed 
to  evaporate  spontaneously,  the  crystals  which 
form  should  have  a  melting  point  of  96°  C. 
(204.8°  F.).  If  1  Cc.  of  an  aqueous  solution 
of  the  salt  (1  in  100)  be  made  alkaline  with 
ammonia  water,  shaken  out  with  chloroform, 
and  the  chloroformic  solution  evaporated  to 
dryness,  the  residue  should  turn  yellow  and 
finally  brick-red  when  warmed  with  about  1.5 
Cc.  of  a  solution  made  by  dissolving  1  part  of 
mercuric  chloride  in  50  parts  of  a  mixture  of 
alcohol  5  volumes  and  water  3  volumes  (ab- 
sence of  most  other  alkaloids  except  atropine 
and  hyoscyamine).  If  sulphuric  acid  contain- 
ing a  trace  of  potassium  dichromate  be  added 
to  a  crystal  of  the  salt,  an  evanescent  pink  color 
will  be  produced,  which  changes  rapidly  to 
green.  If  0.01  Gm.  of  the  salt  be  added  to  5 
drops  of  nitric  acid,  and  evaporated  to  dryness 
in  a  porcelain  dish,  the  residue  should  not 
acquire  a  violet  color  upon  the  addition  of  a 
few  drops  of  alcoholic  potassium  hydroxide 
T.S.  (absence  of  atropine,  hyoscyamine,  or 
^QBcine)."  U.  S.  "A  white  crystalline  pow- 
der or  aggregation  of  minute  trimetric  crys- 
tals, soluble  in  6  parts  of  cold  water,  and  in  133 
parts  of  absolute  alcohol.  The  solutions  should 
be  neutral  to  litmus.  A  dilute  aqueous  solu- 
tion, when  applied  to  the  eye,  powerfully 
dilates  the  pupil.  Heated  on  platinum  foil  it 
fuses  and  burns  without  leaving  an  appreciable 
residue.  If  0.2  cubic  centimetre  of  chloro- 
form be  shaken  with  1  cubic  centimetre  of  a 
10  per  cent,  aqueous  solution,  to  which  solu- 
tion of  chlorine  has  been  cautiously  added, 
the  chloroform  will  assume  a  brownish  color. 
A  2  per  cent,  aqueous  solution  yields  no  pre- 
cipitate on  the  cautious  addition  of  solution 
of  ammonia  previously  diluted  with  twice  its 
volume  of  water,  but  dilute  solution  of  potas- 
sium hydroxide  produces  in  it  a  white  precipi- 
tate, soluble  in  excess  of  the  reagent.  Solu- 
tion of  iodine  causes  a  brown  and  test-solu- 
tion of  mercuric  chloride  a  white  precipitate. 
If  about  0.01  gramme  be  dissolved  in  a  little 
water  and  the  solution  rendered  alkaline  with 
solution  of  ammonia  and  shaken  with  chloro- 
form, the  separated  chloroform  will  leave  on 
evaporation  a  residue  which  will  turn  yellow, 


and  finally  brick-red,  when  warmed  with  about 
1.5  cubic  centimetres  of  a  2  per  cent,  solution 
of  mercuric  chloride  in  a  mixture  of  five 
volumes  of  alcohol  (90  per  cent.)  and  three 
volumes  of  water.  When  treated  with  fuming 
nitric  acid  and  potassium  hydroxide,  as  de- 
scribed under  'Atropina,'  no  reddish-violet  color- 
ation is  developed  (distinction  from  atropine), 
the  residue  becoming  reddish  yellow.  It  affords 
the  reactions  characteristic  of  hydrobromides." 
Br. 

Uses. — Homatropine  hydrobromide  is  stated 
to  produce,  when  taken  internally,  symptoms 
somewhat  similar  to  those  caused  by  atropine, 
except  that  the  pulse  rate  is  rendered  slower 
instead  of  more  rapid.  Experiments  made 
upon  the  reptilian  heart  indicate  that  the  slow- 
ness of  the  pulse  and  the  fall  of  the  arterial 
pressure  which  has  been  found  to  accompany 
it  are  due  in  large  part  or  altogether  to  direct 
action  upon  the  heart  itself.  No  eases  of  fatal 
poisoning  are,  so  far  as  we  know,  on  record, 
but  in  experiments  made  upon  the  lower 
animals  death  has  been  found  to  be  due  to  a 
centric  respiratory  paralysis. 

Homatropine  hydrobromide  has  not  been 
used  internally  to  any  extent,  but  is  largely 
employed  as  a  local  mydriatic,  having  the  ad- 
vantage over  atropine  of  being  much  less 
irritating  to  the  conjunctiva  and  much  less 
prone  to  produce  serious  systemic  disturbance. 
The  pupil  begins  to  dilate  in  from  seven  to 
twenty  minutes  after  the  instillation;  accommo- 
dation fails  in  from  forty  to  ninety  minutes, 
while  usually  the  recovery  is  complete  in  from 
one  to  three  days.  For  simple  dilatation  of  the 
pupil,  a  solution  of  the  strength  of  four  grains 
to  the  ounce  is  sufficient.  When  it  is  desired 
to  paralyze  accommodation  completely,  the  2 
per  cent,  solution  may  be  employed. 

Dose,  internal,  from  one  one-hundred  and 
fiftieth  to  one-sixtieth  of  a  grain  (0.0004  to 
0.001  Gm.). 

Off.  Prep. — Lamellae  Homatropinse,  Br. 

HUMULUS.  U.  S.  (Br.) 

HOPS 

(hu'mii-lus) 

"  The  carefully  dried  strobiles  of  Humulus 
Lupulus  Linne  (Fam.  Moracece),  bearing  their 
natural  glandular  trichomes."  U.  S.  "  The 
dried  strobiles  of  Humulus  Lupulus,  Linn., 
from  cultivated  plants."   Br. 

Lupulus,  Br.;  Hop;  Strobili  Humuli,  s.  Lupull ; 
Houblon,  Fr.  Cod. ;  Hopfen,  G. ;  Luppolo,  It. ; 
Lupulo  (Fruto  de),  Hombrecillo,  Sp. 

Humulus  Lupulus,  L,  Sp.  PI.  (1753),  1028; 
Willd.,  Sp.  Plant,  iv.  769;  Bigelow,  Am.  Med. 
Bot.,  iii.  163. — The  root  of  the  hop  is  perennial, 
and  sends  up  numerous  annual,  angular,  rough, 
flexible  stems,  which  twine  around  neighboring 
objects  in  a  spiral  direction  from  left  to  right, 
and  climb  to  a  great  height.    The  leaves  are 
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opposite,  and  stand  upon  long  footstalks.  The 
smaller  are  sometimes  cordate;  the  larger  have 
three  or  five  lobes;  all  are  serrate,  of  a  deep 
green  color  on  the  upper  surface,  and,  together 
with  the  petioles,  extremely  rough,  with  minute 
prickles.  At  the  base  of  the  footstalks  are 
two  to  four  smooth,  ovate,  reflexed  stipules. 
The  flowers  are  numerous,  axillary,  and  fur- 
nished with  bracts.  The  male  flowers  are  a  yel- 
lowish white,  and  arranged  in  panicles;  the  fe- 
male, which  grow  on  a  separate  plant,  are  pale 
green,  and  disposed  in  solitary,  peduncled 
aments,  composed  of  membranous  scales,  ovate, 
acute,  and  tubular  at  the  base.  Each  scale  bears 
near  its  base,  on  its  inner  surface,  two  flowers, 
consisting  of  a  roundish  compressed  germ,  and 
two  styles,  with  long  filiform  stigmas.  The 
aments  are  converted  into  ovate  membranous 
cones  or  strobiles,  the  scales  of  which  contain, 
each,  at  its  base,  two  small  seeds,  surrounded 
by  a  yellow,  granular  powder.  The  genus 
Humulus  is  placed  with  Morus  and  Cannabis 
in  a  separate  family,  Moracece,  by  Engler  and 
Prantl. 

The  hop  plant  is  a  native  of  North  America 
and  Europe.  In  parts  of  New  England,  New 
York,  and  Michigan  it  is  extensively  culti- 
vated, and  most  of  the  hops  consumed  in  the 
United  States  are  supplied  by  those  districts. 
England  probably  produces  the  largest  quantity 
of  hops  in  the  world,  with  Germany  next  in 
order.  The  part  of  the  plant  used  is  the 
fruit  or  strobiles.  These,  when  fully  ripe,  are 
picked,  dried  by  artificial  heat,  packed  in  bales, 
and  sent  into  the  market  under  the  name  of 
hops. 

Hops  consist  of  numerous  thin,  translucent, 
veined,  leaf-like  scales,  which  are  of  a  pale 
greenish-yellow  color,  and  contain  near  the 
base  two  small,  round,  black  seeds.  They  are 
officially  described  as  "  ovoid-cylindrical,  about 
3  Cm.  long,  consisting  of  a  thin,  hairy  flexuous 
rachis  and  numerous  yellowish-green  to  pale 
brown  obliquely  ovate,  membranaceous  scales 
with  a  glandular-hairy  base,  frequently  in- 
folded on  one  side,  enclosing  a  subglobular, 
light  brown,  very  glandular  akene;  odor  strong 
and  agreeable ;  taste  aromatic  and  bitter."  U.  S. 
Though  brittle  when  quite  dry,  they  are  pul- 
verized with  great  difficulty.  Their  odor  is 
strong,  peculiar,  somewhat  narcotic,  and  fra- 
grant; their  taste  very  bitter,  aromatic,  and 
slightly  astringent.  Their  aroma,  bitterness, 
and  astringeney  are  imparted  to  water  by  de- 
coction, but  the  first  mentioned  property  is 
dissipated  by  long  boiling.  The  most  active 
part  of  hops  is  a  substance  formed  on  the  sur- 
face of  the  scales,  and,  in  the  dried  fruit,  ex- 
isting in  the  state  of  very  small  granules.  This 
substance  was  called  lupulin  by  A.  W.  Ives 
of  New  York,  by  whom  its  properties  were 
first  investigated  and  made  generally  known, 
though  it  was  previously  noticed  by  Sir  J. 
E.  Smith  of  England,  and  Planche  of  France. 
The  scales  themselves,  however,  are  not  des- 
titute  of   virtues,    and   contain,   as   shown   by 


Payen  and  Chevallier,  the  same  active  prin- 
ciples as  does  lupulin,  though  in  less  propor- 
tion.1 

LupuLiNUM.  U.  S.  Lupulin. — Although  lu- 
pulin is  official  (see  Lupulinum),  its  charac- 
teristics are  described  here  in  order  that  the 
constituents  of  hops  may  be  all  considered 
together.  Lupulin  is  obtained  by  rubbing  or 
threshing  and  sifting  the  strobiles,  of  which  it 
constitutes  from  one-sixth  to  one-tenth  by 
weight.  It  is  in  the  state  of  a  yellowish  pow- 
der, mixed  with  minute  particles  of  the  scales, 
from  which  it  cannot  be  entirely  freed  when 
procured  by  a  mechanical  process.  It  has  the 
peculiar  flavor  of  hops,  and  appeared  to  Le- 
baillif  and  Raspail,  when  examined  by  the 
microscope,  to  consist  of  globules  filled  with  a 
yellow  matter,  resembling  in  this  respect  the 
pollen  of  vegetables;  but  from  the  investiga- 
tions of  Personne  it  would  seem  to  be  of  the 
nature  of  a  gland,  commencing  in  a  cell  formed 
among  those  of  the  epidermis,  and,  when  fully 
developed,  secreting  a  resinous  matter.  (J.  P. 
C,  3e  ser.,  xxvi.)  It  is  inflammable,  and  when 
moderately  heated  becomes  somewhat  adhesive. 
The  odor  of  lupulinic  grains  resides  in  the 
essential  oil.  This  is  obtained  to  the  extent 
of  0.9  per  cent,  by  distilling  hops  with  water. 
When  distilled  from  the  fresh  strobiles  the  oil 
has  a  greenish  color,  but  a  reddish  brown  when 
old  hops  have  been  employed.  It  is  devoid  of 
rotatory   power,   neutral  to   litmus   paper,  and 

1  Hops  are  often  subjected  In  Germany  to  the 
fumes  of  burning  sulphur,  because  of  the  supposition 
that  they  keep  better  when  thus  treated.  Besides, 
by  being  partially  bleached  by  the  process,  old  hops, 
which  have  suffered  from  time,  having  become  darker, 
generally  spotted,  and  weaker,  assume  a  brighter  ap- 
pearance, as  If  fresher,  and  generally  command  a 
better  price  In  the  market.  To  detect  the  conse- 
quent presence  of  sulphurous  acid,  the  brewers  put  a 
silver  spoon  In  a  mixture  of  hops  and  water,  under 
the  Impression  that  it  will  produce  a  black  stain 
upon  the  silver.  But  this  test  will  answer  only  when 
applied  within  a  fortnight  after  the  use  of  the  sul- 
phur. A  more  delicate  method  Is  that  of  Helden- 
relch,  who  puts  20  or  30  cones  of  the  hops  In  a 
flask  with  zinc  and  hydrochloric  acid,  and  passes 
the  hydrogen  evolved  through  solution  of  lead  ace- 
tate. If  sulphurous  acid  be  present,  hydrogen  sul- 
phide will  be  produced,  which  will  occasion  a  dark 
precipitate  with  the  solution.  Rut  even  this  plan 
often  falls  when  the  hops  have  been  kept  more  than 
three  or  four  weeks.  A  modification  of  this  test  has 
been  proposed  by  R.  Wagner.  For  the  solution  of 
lead  acetate  used  In  Heidenreich's  method  there  Is 
to  be  substituted  a  solution  of  sodium  nltroprusslde, 
so  weak  as  to  have  a  very  light  brown  color,  to 
which  have  been  added  a  few  drops  of  solution  of 
potassium  hydroxide.  If  the  gas  evolved  contain  the 
minutest  proportion  of  sulphur,  a  violet  color  will  be 
produced  when  the  first  bubble  passes  into  the  solu- 
tion ;  and  this  will  by  a  continuance  of  the  process 
become  a  magnificent  purple.  The  least  trace  of 
sulphurous  acid  may  thus  be  found,  but  a  few 
months  after  the  sulphuring  of  hops  none  at  all  can 
be  detected.  ,,       .    _  ,  . 

Hops  are  said  to  be  sometimes  threshed  In  order 
to  separate  the  lupulin,  which  is  sold  separately. 
Their  efficiency  Is  thus,  no  doubt,  greatly  impaired. 
Hops  thus  treated  have  the  scales  more  or  less 
broken :  and  any  parcel  presenting  th's  appearance 
is  to  be  suspected.  Hops  often  contain  a  variable 
quantity  of  lupulin  in  consequence  of  the  granules 
of  this  substance  separating,  especially  on  agitation 
and  seeking  the  lower  portion  of  the  mass,  whlcb 
thus  becomes  richer,  while  the  upper  Is  poorer.  They 
should  alwavs  be  examined  in  reference  to  the  lupulin 
tbev  contain,  and,  If  nearly  or  quite  destitute  of  it, 
should  be  deemed  of  inferior  value  and  not  be  used 
medicinally. 


PART  I. 


Humulus. — Hydrargyri  Chloridum  Corrosivum. 


617 


gives  no  remarkable  coloration  with  concen- 
trated sulphuric  acid.  According  to  Chapman 
(J.  Chem.  S.,  1895,  54,  780)  the  essential  oil 
consists  of  two  terpenes,  one  C10H16,  and  the 
other  CioHis,  boiling  between  160°  and  171°, 
and  a  sesquiterpene  called  humulene,  boiling  at 
263°  to  266°.  This  latter  makes  up  almost 
two-thirds  of  the  oil.  There  is  also  a  small 
amount  of  an  oxygenated  constituent,  probably 
CioHisO.  The  bitter  principle  formerly  called 
lupulin  or  lupulite  was  first  isolated  by  Ler- 
mer  (J.  Pr.  Chem.,  101),  who  called  it  the 
bitter  acid  of  hops  (Hopfenbittersaure).  It 
crystallizes  in  large  brittle  rhombic  prisms,  and 
possesses  the  peculiar  bitter  taste  of  beer.  Its 
composition  is  C32H50O7.  The  main  contents 
of  the  hop  gland  consist  of  wax  (myricyl 
palmitate,  according  to  Lermer)  and  resins, 
one  of  which  is  crystalline  and  unites  with 
bases.  Besides  the  constituents  of  the  glands, 
hops  contain,  according  to  Etti,  lupulo-tannic 
acid  and  phlobaphene.  The  former  is  a  whit- 
ish, amorphous  mass,  soluble  in  alcohol,  hot 
water,  or  acetic  ether,  but  not  in  ether.  By 
heating  the  humulo-tannic  acid  to  130°  C,  or 
by  boiling  its  aqueous  or  alcoholic  solution, 
it  gives  off  water  and  is  transformed  into 
phlobaphene,  a  dark-red  amorphous  substance, 

2C25H24O13  —  H2O  =  C50H46O25 

The  latter  substance,  on  boiling  it  with  diluted 

mineral  acids,  becomes  hydrolized,  and  furnishes 

glucose  and  hop-red,  according  to  the  reaction : 

C50H46O25  +  2H2O  = 

C38H26O15  -f  2C6H12O6 
From  raw  phlobaphene,  ether  removes  the  bitter 
principles  of  hops,  a  colorless  crystallizable  and 
a  brown  amorphous  resin,  besides  chlorophyll 
and  essential  oil.  {Pharmacographia,  2d  ed.) 
The  existence  of  a  peculiar  alkaloid  in  hops,  sug- 
gested by  Lermer  in  1863,  has  been  determined 
by  Griessmayer.  A  concentrated  decoction  of 
hops  was  distilled  with  potassium  or  magnesium 
hydroxide,  the  distillate  neutralized  with  hydro- 
chloric acid,  evaporated  to  dryness,  and  treated 
with  cold  absolute  alcohol  to  remove  ammonium 
chloride;  the  alcoholic  liquid  was  heated  to 
boiling  and  cooled,  when  much  trimethylamine 
chloride  crystallized.  The  residuary  liquid  was 
filtered,  the  filtrate  evaporated,  first  by  a  water 
bath  and  then  spontaneously,  the  residue  was 
redissolved  in  water  in  a  narrow  cylinder, 
agitated  with  potassium  hydroxide  and  ether, 
and  the  ethereal  liquid  allowed  to  evaporate 
spontaneously.  The  remaining  alkaline  liquid 
had  a  peculiar  odor  recalling  that  of  coniine, 
and  a  cooling  but  not  bitter  taste.  It  soon 
exhibited  small  crystals,  and  finally  solidified 
completely.  The  author  supposed  that  these 
crystals  were  impurities,  and  that  the  pure  alka- 
loid is  liquid  or  gaseous.  He  proposed  for 
it  the  name  of  lupuline.  (A.  J.  P.,  1874.) 
Lastly,  Etti  found  arabic  (pectic)  acid,  phos- 
phates, nitrates,  malates,  citrates,  and  also  sul- 
phates, chiefly  of  potassium,  to  occur  in  hops. 
The  amount  of  ash  afforded  by  hops  dried  at 
100°    C.  would   appear  to  be  on   an   average 


about  6  to  7  per  cent.  H.  Bungener  has 
isolated  from  hops  a  bitter  crystalline  sub- 
stance, C26H35O4,  which  is  insoluble  in  water, 
but  soluble  in  alcohol  and  alkaline  solutions. 
He  believes  it  to  be  identical  with  Lermer's 
hop-bitter  acid,  to  be  feebly  acid,  and  to  pos- 
sess the  character  of  an  aldehyde.  (P.  J.,  1884.) 

Uses. — Hops  are  tonic  and  have  been  es- 
teemed a  narcotic.  The  complaints  in  which 
they  have  been  used  are  dyspepsia,  and  the 
nervous  tremors,  wakefulness,  and  delirium  of 
drunkards,  but  their  medicinal  properties  are 
so  feeble  as  rarely,  in  practice,  to  be  percep- 
tible. 

An  infusion  prepared  with  half  an  ounce 
of  hops  and  a  pint  of  boiling  water  may  be 
given  in  the  dose  of  four  fluidounces  (120  Cc.) 
three  or  four  times  a  day.  The  tincture  is  a 
British  official  preparation  of  hops,  but  the 
alcohol  probably  acts  more  decidedly  upon  the 
system  than  the  hops.  (See  Tinctura  Lupuli.) 
A  pillow  of  hops  has  proved  useful  in  al- 
laying restlessness  and  producing  sleep  in 
nervous  disorders.  They  should  be  moistened 
with  water  containing  a  trace  of  glycerin  pre- 
viously to  being  placed  under  the  head  of  the 
patient,  in  order  to  prevent  rustling.  Fomen- 
tations with  hops,  and  cataplasms  made  by 
mixing  them  with  some  emollient  substance,  are 
often  beneficial  in  local  pains  and  tumefactions. 

The  effects  of  hops  may  be  obtained  most 
conveniently  by  the  use  of  lupulin  (see  Lupu- 
linum),  which,  although  at  one  time  much  em- 
ployed as  an  anaphrodisiac,  has  fallen  into 
deserved  desuetude. 

Dose,  thirty  to  ninety  grains  (2.0  to  5.8  Gm.). 

Off.  Prep. — Infusum  Lupuli,  Br.;  Tinctura 
Lupuli,  Br. 

HYDRARGYRI  CHLORIDUM  COR- 
ROSIVUM. U.  S.  (Br.) 

CORROSIVE  MERCURIC  CHLORIDE  [Bichloride  ol 
Mercury,  Corrosive  Sublimate,  Mercuric  Chloride] 

(hy-drar'gy-rl    chlO'rJ-dum    cdr-rQ-si'vum ) 

HgCl3=  268.86 

"  It  should  contain  not  less  than  99.5  per- 
cent of  pure  Mercuric  Chloride,  and  be  kept 
in  well-stoppered  bottles."  U.  S.  "A  salt.  Hg 
CI2,  obtained  as  a  sublimate  by  heating  a 
mixture  of  mercuric  sulphate,  sodium  chloride, 
and  a  little  black  oxide  of  manganese."    Br. 

Hydrargyri  Perchloridum,  Br..  Sublimatus  Cor- 
rosivus,  Chloruretum  (Chloretum)  Hydrargyrlcum. 
Hydrargyrum  Corrosivum  Sublimatum,  Hydrargyri 
Bichloridum :  Hydrargyrum  Muriaticum  Corrosivum, 
Sublimatus  Corrosivus.  Sublimatum  corrosivum.  Mer- 
curius  Sublimatus  Corrosivus :  Corrosive  Chloride  of 
Mercurv.  Perchloride  of  Mercury ;  Sublime  corrosif, 
Chlorufe  mercurique,  Fr.  Cod. :  Deutochlorure  de 
Mercure.  Fr. ;  Hydrargyrum  Bichloratum,  P.  G. ; 
Queeksllberchlorid,  Aetzender  Quecksilbersubllmat, 
O. ;  Bicloruro  di  mercurio,  It.;  Cloruro  mercurio,  Sp. 

The  former  official  processes  for  this  salt  will 
be    found    in   the    foot-note.1 

1  "  Take  of  Mercury  twenty-four  troyounces:  Sul- 
phuric Acid  thirty-six  troyounces ;  Chloride  of  Sodium 
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The  names  given  in  the  two  Pharmacopoeias 
to  this  important  chloride  do  not  exactly  cor- 
respond. It  is  called  Hydrargyri  Chloridum 
Corrosivum  in  the  U.  S.  Pharmacopoeia,  and 
Hydrargyri  Perchloridum  in  the  British.  We 
prefer  the  former,  as  indicating,  beyond  any 
possibility  of  mistake,  the  article  intended,  as 
well  as  its  corrosive  property.  Perchloride  and 
subchloride  are  hardly  sufficiently  distinctive, 
when  a  mistake  may  be  so  serious  as  that  of 
confounding  corrosive  sublimate  and  calomel. 
In  the  first  British  Pharmacopoeia  corrosive  sub- 
limate was  recognized  as  the  official  title,  which 
was  a  sufficient  guarantee  of  security;  but,  un- 
fortunately, it  was  deemed  proper,  immediately 
after  the  official  title,  and  in  close  connection 
with  it,  to  define  the  salt  as  chloride  of  mer- 
cury, in  conformity  with  the  view,  adopted  in 
that  work,  of  the  atomic  weight  of  mercury. 
With  many  persons  calomel  is  still  the  chloride 
of  mercury,  so  that  there  is  some  risk  that, 
should  calomel  be  prescribed  by  this  title, 
corrosive  sublimate  may  be  dispensed  for  it,  with 
dangerous  if  not  fatal  effects  to  the  patient. 
Indeed,  death  has  at  least  in  one  recorded 
instance  occurred  in  consequence  of  this  con- 
fusion of  nomenclature,  and  our  official  guides 
should  take  especial  care  to  guard  against  such 
mistakes,  instead  of  contributing  to  them.  The 
British  Phannacopo  ia  [1898)  uses  for  the 
English  names  mercuric  chloride  for  corrosive 
sublimate  and  mercurous  chloride  for  calomel, 
but  these  names  are  not  used  in  prescription 
writing. 

Preparation. — The  first  step  in  making  cor- 
rosive sublimate  is  to  form  mercuric  sulphate, 
by   heating  sulphuric   acid    and   the   metal   to- 

eighteen  troyounccs.  Boll  the  Mercury  with  the  Sul- 
phuric Acid,  by  means  of  a  sand-baih,  uuiii  a  dry 
white  mass  Is  left.  Kub  this,  when  cold,  with  the 
Chloride  of  Sodium  In  an  earthenware  mortar  ;  then 
sublime  with  a  gradually  Increasing  heat."  I  .  0. 
1870.  "  Take  of  Persulphate  of  Mercury  twenty 
ounces  [avoirdupois]  ;  Chloride  of  Sodium,  dried, 
sixteen  ounces  [av.  ]  :  Black  Oxide  of  Manganese,  in 
fine  powder,  one  ounce  [av.].  Reduce  the  Persul- 
phate of  Mercury,  and  the  Chloride  of  Sodium  each 
to  fine  powder,  and,  having  mixed  them  and  the  Oxide 
of  Manganese  thoroughly  by  trituration  In  a  mortar, 
put  the  mixture  into  an  apparatus  adapted  for 
sublimation,  and  apply  sufficient  heat  to  cause  vapors 
of  perchloride  of  mercury  to  rise  into  the  less  heated 
part  of  the  apparatus  which  has  been  arranged  for 
their  condensation."  Br.  1885. 

In  order  to  understand  the  above  processes,  which 
are  the  same  In  principle,  it  is  necessary  to  premise 
that  corrosive  sublimate  is  mercuric  chloride,  con- 
sisting of  two  atoms  of  chlorine  and  one  atom  of 
mercury.  By  boiling  sulphuric  acid  in  excess  with 
mercury  to  dryness,  a  white  salt  (mercuric  sulphate) 
Is  formed,   according:  to  the  reaction  : 

2H„S04  +  Hg  =  BgS04  +  S02  +  2H,0 
(See   Hydrargyri   Persulphas.)      When    this    Is   mixed 
with  sodium  chloride  (common  salt),  and  the  mixture 
exposed  to  a  subliming  heat,  a  mutual  decomposition 
takes  place    according  to  the  reaction : 

HgS04  +  2KaCl  =  Na,S04  +  HgCl2 
The  mercuric  chloride  thus  formed  sublimes,  and  the 
sodium  sulphate  remains  behind.  The  quantities  for 
mutual  decomposition  are  two  molecules  of  sodium 
chloride  and  one  molecule  of  mercuric  sulphate.  The 
British  formula  differs  from  that  of  the  U.  S.  P. 
1870  in  ordering  mercuric  sulphate  ready  formed, 
instead  of  preparing  it  as  the  first  step  of  the  pro- 
cess, and  in  the  use  of  a  small  proportion  of  man- 
ganese dioxide,  intended  to  convert  into  mercuric 
any  mercurous  salt  that  may  be  In  the  sulphate, 
and  thus  prevent  the  formation  of  mercurona 
chloride.   (See  Hydrargyri  Persulphas.) 


gether  in  an  iron  pot  so  arranged  as  to  carry 
off  the  unwholesome  fumes  of  sulphurous  oxide, 
which  are  copiously  generated.  The  dry  salt 
obtained  is  then  mixed  with  sodium  chloride, 
and  the  mixture  sublimed  in  an  iron  pot  lined 
with  clay  and  covered  by  an  inverted  earthen 
pan.  A.  T.  Thomson  of  London,  England  took 
out  a  patent  for  forming  corrosive  sublimate 
on  the  large  scale,  by  the  direct  combination, 
by  combustion,  of  gaseous  chlorine  with  heated 
mercury.  The  product  is  stated  to  be  perfectly 
pure,  and  to  be  afforded  at  a  lower  price  than 
the  sublimate  made  in  the  usual  way.  In 
order  that  the  combination  may  take  place, 
the  mercury  need  not  be  heated  to  its  boiling 
point,  but  only  to  a  temperature  between  149° 
and  204°  C.  (300°  and  400°  P.).  According 
to  Maclagan,  corrosive  sublimate  made  by  this 
process  is  liable  to  the  objection  that  a  propor- 
tion of  calomel  is  always  formed,  occasionally 
amounting  to  10  per  cent.  It  may  sometimes 
be  useful  to  know  how  to  make  a  small  quan- 
tity of  corrosive  sublimate  in  an  emergency. 
This  may  be  done  by  dissolving  mercuric  oxide 
(red  precipitate)  in  hydrochloric  acid,  evapo- 
rating the  solution  to  dryness,  dissolving  the 
dry  mass  in  water,  and  crystallizing.  Here  a 
double  decomposition  takes  place,  resulting  in 
the    formation    of   water   and  the   chloride. 

Properties. — Corrosive  mercuric  chloride  is 
officially  described  as  in  "  heavy,  colorless,  rhom- 
bic crystals,  or  crystalline  masses,  odorless,  and 
having  an  acrid  and  persistent  metallic  taste; 
permanent  in  the  air.  When  in  fine  powder,  it  is 
soluble  in  13  parts  of  water,  3  parts  of  alcohol, 
and  in  about  14  parts  of  glycerin  at  25°  C. 
(77°  P.)  ;  soluble  in  2  parts  of  boiling  water, 
and  in  1.2  parts  of  boiling  alcohol.  If  1  Gm. 
of  finely  powdered  Mercuric  Chloride  be  dis- 
solved in  10  Cc.  of  alcohol  or  20  Cc.  of  water, 
it  should  leave  not  more  than  0.005  Gm.  of 
residue.  It  fuses  at  265°  C.  (509°  F.)  to  a 
colorless  liquid,  and  at  about  300°  C.  (572° 
F.)  it  volatilizes  in  dense,  white  vapors,  leaving 
no  appreciable  residue.  The  aqueous  solution 
reddens  blue  litmus  paper,  but  becomes  neutral 
to  litmus  paper  upon  the  addition  of  sodium 
chloride.  With  ammonia  water  the  aqueous 
solution  of  the  salt  yields  a  white  precipitate; 
with  an  excess  of  hydrogen  sulphide  a  black 
one;  with  potassium  iodide  T.S.  a  red  one, 
soluble  in  an  excess  of  the  reagent;  and  with 
silver  nitrate  T.S.  a  white  precipitate,  insoluble 
in  nitric  acid.  If  to  0.5  Gm.  of  Mercuric 
Chloride,  dissolved  in  20  Cc.  of  water,  5  Cc. 
of  hydrochloric  acid  be  added,  and  the  solu- 
tion be  completely  saturated  with  hydrogen 
sulphide,  allowed  to  stand  for  several  hours  in 
a  well-corked  flask  until  the  precipitate  has 
subsided,  and  then  filtered,  the  filtrate  should 
be  colorless  and  leave  no  weighable  residue 
upon  evaporation  (absence  of  many  foreign 
salts).  If  the  precipitate  obtained  in  the 
preceding  test,  after  washing  with  about  100 
Cc.  of  water  and  draining,  be  rinsed  into  a 
beaker  with  about  20  Cc.  of  water,  and  then 
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5  Cc.  of  stronger  ammonia  water  added,  and 
if  after  covering  and  digesting  the  mixture  for 
about  15  minutes  on  a  bath  of  boiling  water, 
it  be  rinsed  upon  a  filter  and  washed  with  a 
little  water,  the  nitrate  and  washings  after 
evaporating  to  dryness,  moistening  with  6  drops 
of  nitric  acid,  and  again  drying,  should  not 
respond  to  the  Modified  Gutzeit's  Test  for 
arsenic  (see  Part  III,  Test  No.  17).  If  the 
precipitated  sulphide  remaining  upon  the  filter 
be  treated  with  diluted  nitric  acid  (1  in  4), 
warmed,  and  then  filtered,  the  filtrate  should 
leave  no  weighable  residue  upon  evaporation 
and  gentle  ignition  (limit  of  foreign  metals)." 
U.  S.  "  Heavy  colorless  masses  of  prismatic 
crystals,  possessing  a  highly  acrid  metallic 
taste.  Soluble  in  16  parts  of  cold  and  2  parts 
of  boiling  water,  3  parts  of  alcohol  (90  per 
cent.),  4  parts  of  ether,  and,  on  trituration, 
in  2  parts  of  cold  glycerin.  It  affords  the  reac- 
tions characteristic  of  mercuric  salts  and  of 
chlorides.  When  heated  it  sublimes  without 
decomposition,  leaving  only  a  trace  of  fixed 
residue.  When  heated  with  excess  of  lime  it 
yields  72.8  to  73.8  per  cent,  of  metallic  mer- 
cury."   Br. 

Ether  is  capable  of  removing  corrosive  sub- 
limate, to  a  considerable  extent,  from  its  aque- 
ous solution  when  agitated  with  it.  According 
to  Mialhe,  ether  will  not  dissolve  it  when  accom- 
panied by  a  considerable  quantity  of  mercuric 
oxide  and  a  chloride  of  an  alkalifiable  metal. 
Sulphuric,  nitric,  and  hydrochloric  acids  dis- 
solve it  without  alteration.  When  heated  it 
melts,  and  readily  sublimes  in  dense,  white, 
acrid  vapors,  which  condense,  on  cool  surfaces, 
in  white,  shining  needles.  Its  aqueous  solu- 
tion renders  green  the  syrup  of  violets,  and  is 
precipitated  brick-red,  becoming  yellow,  by  the 
fixed  alkalies  and  alkaline  earths,  and  white 
by  ammonia.  (See  Hydrargyrum  Ammo- 
niatum.)  The  former  precipitate  is  mercuric 
oxide,  which  has  the  property  of  evolving 
oxygen  and  of  being  reduced  to  metallic  glob- 
ules when  exposed  to  heat.  This  oxide  is 
formed  in  the  process  for  preparing  aqua 
phage dcenica,  called  also  lotio  flava,  or  yellow 
wash,  which  is  obtained  by  mixing  half  a 
drachm  of  corrosive  sublimate  with  a  pint  of 
lime  water.  (See  Lotio  Flava.)  Corrosive  sub- 
limate forms,  with  ammonium  chloride  and 
sodium  chloride,  compounds  which  are  more 
soluble  than  the  uncombined  mercurial  salt.  It 
is  on  this  account  that  aqueous  solutions  of  sal 
ammoniac  or  of  sodium  chloride  dissolve  much 
more  corrosive  sublimate  than  simple  water. 
The  combination  of  corrosive  sublimate  with 
ammonium  chloride  was  formerly  called  sal 
alembroth,  or  salt  of  wisdom.  According  to 
F.  Hinterberger,  corrosive  sublimate  is  capable 
of  combining  with  quinine  and  cinchonine. 
(Chem.  Gaz.,  ix.  211.)  By  dissolving  one  part 
of  corrosive  sublimate  and  a  hundred  parts  of 
sodium  chloride  in  distilled  water  and  evapo- 
rating to  dryness,  a  soluble  preparation  is 
obtained   which   does   not   coagulate    albumen. 


(A.  J.  P.,  xliv.  11.)  J.  F.  Brown  {C.  D.,  1896, 
425)  recommended  for  dispensing  purposes 
a  solution  of  mercuric  chloride  of  such  strength 
that  ten  minims  contain  one  grain,  made  by 
dissolving  ninety-six  grains  of  corrosive  sub- 
limate in  one  and  a  half  ounces  avoirdupois 
of  glycerin  and  six  fluidrachms  of  distilled 
water  by  the  aid  of  heat,  then  cooling  the  solu- 
tion and  adding  distilled  water  until  the  solu- 
tion measures  two  fluidounces. 

Tests. — Pure  corrosive  chloride  of  mercury 
sublimes,  when  heated,  without  residue,  and  its 
powder  is  entirelv  and  readily  soluble  in  ether.. 
Consequently,  if  a  portion  of  any  sample: 
should  not  wholly  dissolve  in  ether,  or  if  it 
should  not  evaporate  entirely,  the  presence  of 
some  impurity  is  proved.  If  calomel  be  present, 
and  it  frequently  is,  it  will  not  be  wholly 
soluble  in  water.1  Arsenic  is  reported  to  be  a 
frequent  impurity  in  corrosive  sublimate.  (See 
paper  by  J.  Granville  Smith,  A.  J.  P.,  1877, 
p.  397.)  It  can  be  readily  detected  by  the  test 
of  U.  S.  P.  (8th  Rev.).  (See  above.)  CoiTosive 
sublimate  is  incompatible  with  many  of  the 
metals,  the  alkalies  and  their  carbonates,  soap, 
lime  water,  tartar  emetic,  silver  nitrate,  the  lead 
acetates,  the  potassium  and  sodium  sulphides, 
the  soluble  iodides,  and  all  the  sulphydrates. 
It  is  decomposed  by  many  vegetable  and  some 
animal  substances.  According  to  A.  T.  Thom- 
son, it  produces  precipitates  in  infusions  or 
decoctions  of  chamomile,  horseradish,  calumbar 
cinchona,  gambir,  rhubarb,  senna,  simaruba, 
and  oak  bark.  Mialhe  and  Lepage  have  shown 
that  corrosive  sublimate  is  slowly  converted  into 
calomel  by  syrup  of  sarsaparilla  and  syrup 
of  honey,  but  is  not  changed  by  contact  with 
pure  syrup.  Samuel  Kennedy  (Ph.  Bee,  18SS, 
p.  201)  proved  conclusively  that  when  corro- 
sive sublimate  was  dissolved  in  compound 
syrup  of  sarsaparilla,  as  frequently  prescribed, 
precipitation  invariably  occurred.  He  found 
that  if  sodium  chloride  in  quantity  equalling 
that  of  the  mercurial  used  were  added,  precipi- 
tation was  greatly  retarded. 

Uses. — Corrosive  sublimate  is  a  very  power- 
ful preparation,  operating  quickly,  and,  if  not 
properly  regulated,  producing  violent  effects. 
It  is  less  likely  to  salivate  than  most  other  mer- 
curials. In  doses  of  one-hundredth  to  one- 
sixtieth  of  a  grain  (0.0006  to  0.0011  Gm.) 
it  often  seems  to  act  as  a  tonic  to  the  general 
nutrition,  and  even  in  somewhat  larger  dose  it 
may  exert  its  peculiar  influence  without  any 
obvious  alteration  of  the  vital  functions,  ex- 
cept, perhaps,  a  slight  increase  in  the  frequency 
of  the  pulse,  and  in  the  secretions  from  the  skin 
and  kidneys.  Sometimes,  however,  it  purges, 
but  this  effect  may  be  obviated  by  combining 
it  with  a  little  opium.     In  larger  doses  it  occa- 

1  Bullot,  having  noticed  in  some  corrosive  sublimate 
an  insoluble  portion  consisting  of  minute  yellowish 
granules,  found  on  examination  that  it  was  an  aniline 
product.  He  surmised  that  the  drug  had  been 
thrown  into  commerce  after  having  been  used  in 
the  preparation  of  aniline  dyes.  {J.  P.  C,  4e  sor., 
xviii.  414.) 
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sions  nausea,  vomiting,  griping  pain  in  the 
bowels,  diarrhoea,  and  other  symptoms  of  gas- 
tric and  intestinal  irritation,  and  in  still  larger 
quantities  produces  all  the  effects  of  a  violent 
corrosive  poison.  It  has  long  been  used  as 
a  remedy  in  syphilis,  in  all  stages  of  which  it 
has  been  highly  recommended.  It  is  espe- 
cially valuable  in  the  advanced  stages  of  the 
disorder,  when  there  is  no  cachexia.  When  a 
very  rapid  impression  is  desired  it  is  not  as 
useful  as  calomel.  It  is  the  best  of  all  the 
preparations  of  mercury  for  hypodermic  use  in 
syphilitic  diseases.  From  one-twentieth  to  one- 
tenth  of  a  grain  (0.003  to  0.006  Gm.)  dissolved 
in  ten  minims  of  water  may  be  thrown  deeply 
into  the  muscles,  preferably  of  the  back.  If 
it  produces  much  smarting  one-fourth  of  a 
grain  of  cocaine  should  be  injected  and  imme- 
diately followed,  without  removal  of  the  needle, 
by  the  corrosive  sublimate.  Corrosive  subli- 
mate has  been  used  with  more  or  less  lack  of 
success  in  most  chronic  diseases  involving  wide 
spread  nutritive  changes,  such  as  chronic 
rheumatism,  cutaneous  diseases,  etc. 

Externally  employed,  corrosive  sublimate  is 
stimulant,  escharotic.  and  germicidal.  A  solu- 
tion in  water,  containing  one-eighth  grain  in 
the  fluidounce,  is  employed  as  an  injection  in 
gleet,  and  as  a  collyrium  in  chrotlie  venereal 
ophthalmia,.  A  stronger  solution,  containing 
one  or  two  grains  in  the  fluidounce.  is  an 
efficacions  wash  in  h ]ira  and  other  scaly  ernp- 
tions.  Dissolved  in  water,  in  the  proportion 
of  five  to  ten  grains  to  the  fluidounce,  it  may 
be  used  with  much  benefit  in  venereal  ulcers 
of  the  throat,  to  which  it  should  be  applied 
by  means  of  a  camcl's-hair  pencil.  With 
lime  water  it  forms  the  aqua  phagedcenica  of 
the  older  writers,  employed  as  a  wash  for 
ill-conditioned  ulcers.  The  powdered  chloride 
has  been  used  as  an  escharotic,  but  is.  in  gen- 
eral, inferior  to  silver  nitrate  or  potassium  hy- 
droxide. In  onychia  maligna,  however,  it  is 
employed  witli  great  advantage,  mixed  with 
an  equal  weight  of  zinc  sulphate,  and  sprinkled 
thickly  upon  the  surface  of  the  ulcer,  which 
is  then  to  be  covered  with  a  pledget  of  lint 
saturated  with  tincture  of  myrrh.  The  whole 
diseased  surface  is  thus  removed,  and  the  ulcer 
heals.1     This    practice    originated,    we    believe, 

1  Antiseptic  Dressings. — The  following  directions 
are  given  in  Ph.  Hund.  Prague,  for  antiseptic  dress- 
ings to  be  used  In  the  German  army  : 

Corrosive  Sublimate  Gauze. — Dissolve  50  Gm.  mer- 
curic chloride  in  5000  Gm.  alcohol  and  add  7500  Gm. 
distilled  water,  2500  Gm.  glycerin,  and  0.5  Gm. 
fuchsin,  the  latter  being  added  for  the  purpose  of 
readily  distinguishing  the  corrosive  sublimate  gauze 
from  others.  Four  hundred  metres  of  gauze  are  well 
kntaded  in  this  solution  and  allowed  to  soak  for 
fifteen  minutes ;  the  gauze  is  then  strongly  pressed 
and  well  dried  on  wash-lines,  being  protected  from 
light  and  dust. 

Corrosive  Sublimate  Cotton. — Absorbent  cotton  is 
soaked  in  the  above  solution  and  dried  in  loose 
layers.  It  has  been  stated  that  the  cotton  has  a 
dissociating  effect  upon  the  mercuric  chloride,  mer- 
cury being  fixed  upon  the  cotton  as  oxide,  a  certain 
proportion  of  mereurous  chloride  being  formed  at  the 
same  time.     (A.   J.  P.,  1893.   451.) 

Corrosive  Sublimate  Catgut. — A  5  per  cent,  aqueous 
solution  of  corrosive  sublimate  is  prepared,  In  which 


with  Perkins  of  Philadelphia,  and  was  highly 
recommended  by  Physick.  Geo.  B.  Wood  often 
employed  it  with  success.  A  solution  of  corro- 
sive sublimate  in  collodion  (four  parts  to 
thirty)  has  been  used  as  a  caustic,  for  the 
destruction  of  nazvi  materni,  and  for  other  pur- 
poses. It  can  be  very  accurately  applied,  but 
its  use  requires  care,  as  fatal  poisoning  has 
followed  a  single  application  of  the  alcoholic 
solution  of  corrosive  sublimate  to  a  moderate 
surface  of  ringworm.  (L.  L.,  1871,  ii.  413.) 
It  is  applied  by  means  of  a  camel's-hair  pencil. 

Corrosive  sublimate  is  one  of  the  most  power- 
ful of  known  germicides,  a  solution  of  one 
part  of  it  in  twenty  thousand  of  water  being 
sufficient  to  kill  micrococci  and  bacilli  in  active 
growth,  while  a  solution  of  one  in  one  thousand 
will  rapidly  destroy  bacterial  spores.  Ac- 
cording to  Koch,  as  little  as  one  part  of  corro- 
sive sublimate  in  three  hundred  thousand  of 
a  proteid  solution  will  prevent  the  germination 
of  the  spores  of  the  bacillus  of  anthrax.  As, 
however,  ammonia  and  several  other  chemical 
substances  habitually  found  in  masses  of  filth 
rapidly  decompose  mercuric  chloride,  the  lat- 
ter is  scarcely  available  for  most  disinfectant 
purposes  on  a  large  scale.  For  the  purposes 
of  antisepsis  in  surgery,  however,  corrosive 
sublimate  is  probably  the  most  generally  useful 
and  effective  of  the  known  germicides.  The 
solution  of  one  in  one  thousand  may  be  used 
tor  washing  the  hands,  disinfecting  furniture, 
etc.,  and  is  even  employed  in  the  disinfecting 
of  WOUnds;  usually,  however,  a  much  weaker 
solution  than  that  just  mentioned  is  employed 
by  the  surgeon.  It  is  rarely  if  ever  justifiable 
to  use1  upon  a  mucous  surface  or  a  wound  a 
solution  stronger  than  one  in  two  thousand, 
and  if  the  solution  is  to  be  used  freely  and 
continuously,  as  in  washing  out  the  vagina, 
etc.,  one  in  ten  thousand  is  as  strong  as  should 
he  employed;  indeed,  the  employment  of  a 
vaginal  wash  of  this  strength  has  been  fol- 
lowed by  violent  poisoning.  As  long  ago  as 
189]  Sehillotte  collected  148  cases  of  poisoning 
by  vaginal  injections.  (See  H.  C.  Wood,  Jr., 
Am.  Med..  Dec.  1902.)  In  a  number  of  cases 
a  solution  of  one  part  in  fifteen  hundred  used 
locally  by  the  surgeon  has  produced  death, 
preceded  by  const itutional  symptoms. 

For  the  purpose  of  convenience  of  surgeons, 
corrosive  sublimate  tablets  are  now  largely 
prepared  and  used.  The  amount  of  corrosive 
sublimate  in  these  tablets  should  be  so  cal- 
culated as  to  yield,  with  the  measures  of 
water  ordinarily  used,  solutions  of  convenient 
strength.  Thus,  if  each  tablet  contains  7.3 
grains  of  corrosive  sublimate,  one  tablet  dis- 

thin  catgut  is  soaked  for  about  eight  hours,  and  the 
thicker  kinds  for  ten  or  twelve  hours.  The  catgut 
is  subsequently  kept  in  vials  with  alcohol. 

Corrosive  Sublimate  Silk  is  prepared  by  soaking 
well  washed  ligature  silk  in  a  solution  of  5  parts  of 
corrosive  sublimate  In  100  parts  of  water  and  20 
parts  of  glycerin.  After  drying  it  is  wrapped  in 
oiled  silk  or  other  water-proof  material,  and,  before 
using,  it  is  dipped  into  a  3  per  cent,  phenol  solution, 
or  a  1  per  cent  solution  of  corrosive  sublimate. 
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solved  in  a  pint  of  water  will  yield  a  solution 
of  one  in  one  thousand.  Tablets  are  found 
in  the  market  one-half  this  strength,  one  tablet 
making  only  half  a  pint  of  1-1000  solution. 
In  order  to  make  the  tablets  readily  soluble, 
the  corrosive  sublimate  is  usually  compressed 
with  some  powdered  ammonium  chloride  or 
tartaric  acid;  it  is  asserted  of  the  latter  addi- 
tion, upon  the  authority  of  Laplace,  that  tar- 
taric acid  prevents  the  precipitation  of  the 
mercury  as  an  insoluble  albuminate.  The  pro- 
portions used  by  the  manufacturers  are  as  fol- 
lows: 7.7  grains  of  corrosive  sublimate  and  7.3 
grains  of  ammonium  chloride  in  each  tablet, 
one  tablet  making  one  pint  of  1-1000  solution. 
The  tablets  containing  tartaric  acid  are  usually 
made  one-half  this  strength,  as  follows:  3.85 
grains  of  corrosive  sublimate  and  19.25  grains 
of  tartaric  acid  in  each  tablet.  It  is  essential 
that  the  tablets  be  colored  or  in  some  way 
marked  so  that  the  attention  may  be  drawn 
to  their  nature,  and  accidental  poisoning  pre- 
vented. 

Dose,  of  corrosive  sublimate,  from  the  one- 
hundredth  to  an  eighth  of  a  grain  (0.0006 
to  0.008  Gm.),  preferably  given  after  meals, 
in  pill  or  solution.  The  pill  is  usually  pre- 
pared with  crumb  of  bread;  care  should  be 
taken  that  the  medicine  be  equally  diffused 
through  the  pilular  mass  before  it  is  divided. 

Toxicological  Properties. — Swallowed  in 
poisonous  doses,  it  produces  burning  heat  in 
the  throat,  excruciating  pain  in  the  stomach 
and  bowels,  excessive  thirst,  anxiety,  nausea 
and  frequent  retching  with  vomiting  of  bloody 
mucus,  diarrhoea  and  sometimes  bloody  stools, 
small  and  frequent  pulse,  cold  sweats,  general 
debility,  difficult  respiration,  cramps  in  the  ex- 
tremities, faintings,  insensibility,  convulsions, 
and  death.  The  mucous  membrane  of  the 
stomach  exhibits,  on  dissection,  signs  of  the 
operation  of  a  violent  corrosive  poison.  These 
symptoms  are  sometimes  followed  or  conjoined 
with  others  indicating  an  excessive  mercurial 
action  upon  the  system,  such  as  inflammation 
of  the  mouth  and  salivary  glands,  profuse 
salivation,  fetid  breath,  etc.  The  chief  symp- 
tom of  corrosive  sublimate  poisoning  which 
distinguishes  it  from  poisoning  by  antimony, 
arsenic,  or  other  corrosive  metallic  irritant  is 
the  fact  that  the  stools  are  very  frequent, 
smallish,  and  «omposed  chiefly  of  mucus  and 
blood.  A  case  is  on  record  of  death,  in  an 
infant,  from  the  constitutional  effects  of  cor- 
rosive sublimate  sprinkled  upon  an  excoriated 
surface,  and  in  two  instances  of  children,  the 
one  seven  and  the  other  nine  years  old,  death 
with  all  the  symptoms  of  internal  poisoning, 
followed  the  application  to  the  scalp  of  an  oint- 
ment said  to  consist  of  one  part  of  the  corrosive 
chloride  to  four  parts  of  tallow.  (Dublin  Q. 
J.,  Aug.  1854.)  In  the  inferior  animals,  in 
whatever  mode  introduced  into  the  system,  it 
produces  symptoms  and  lesions  similar  to  those 
which  it  causes  in  man.  In  the  treatment  of 
poisoning  by  corrosive  sublimate,  Orfila  recom- 


mends the  free  use  of  the  white  of  eggs 
beaten  up  with  water.  The  albumin  forms  an 
insoluble  and  comparatively  innocent  com- 
pound with  the  corrosive  sublimate,  and  the 
liquid  by  its  bulk  dilutes  the  poison,  and  dis- 
tends the  stomach  so  as  to  produce  vomiting. 

It  is,  however,  asserted  by  Lassaigne  that 
this  compound  of  albumin  and  corrosive  sub- 
limate, when  recently  precipitated,  is  soluble 
in  acid  and  alkaline  liquids,  and  in  solutions 
of  potassium,  sodium,  and  calcium  chlorides. 
(See  /.  P.  C,  xxiii.)  It  is  also  soluble  in  an 
excess  of  albumin,  whether  introduced  into  the 
stomach  or  previously  existing  there.  It  is, 
therefore,  important,  at  the  same  time  that 
the  antidote  is  used,  to  evacuate  the  stomach 
before  the  newly  formed  compound  can  be  dis- 
solved. If  eggs  cannot  be  procured,  wheat 
flour  may  be  substituted,  gluten  having,  ac- 
cording to  Taddei,  the  same  effect  as  albumin. 
Milk  also  has  been  recommended,  in  conse- 
quence of  the  insoluble  compound  which  casein 
forms  with  the  poison.  Besides  the  antidotes 
mentioned,  Peruvian  bark,  meconic  acid,  fer- 
rous sulphide,  and  iron  filings  have  been  pro- 
posed, all  of  which  have  the  property  of  decom- 
posing corrosive  sublimate.  The  ferrous  sul- 
phide was  found  quite  successful  by  Mialhe 
in  experiments  upon  dogs,  if  given  immediately 
after  the  poison  was  swallowed,  but  failed 
when  delayed  for  ten  minutes. 

Buckler  made  some  successful  experiments 
on  lower  animals  upon  the  antidotal  properties 
of  a  mixture  of  gold  dust  and  iron  filings 
(Med.  and  Surg.  Journ.,  1843),  and  a  case 
of  poisoning  by  corrosive  sublimate  has  been 
recorded  by  C.  Johnston  of  Baltimore,  in 
which  this  antidote  was  employed  with  the 
apparent  result  of  saving  life,  after  albumin 
had  been  used  without  effect.  Johnston,  how- 
ever, employed  the  reduced  iron  of  the  Phar- 
macopoeia, and  gold  leaf,  arranging  them  in 
alternate  layers,  so  as  to  make  boluses  of  con- 
venient size  (Am.  J.  M.  S.,  April,  1863).  The 
method  of  operation  of  this  antidote  will  be 
understood  when  the  action  of  gold  and  iron 
as  a  test  for  corrosive  sublimate  is  explained 
in  the  succeeding  paragraph.  It  is  of  the 
utmost  importance  that  whatever  antidote  is 
used  should  be  given  without  delay,  and  in  this 
respect  the  one  nearest  at  hand  may  be  con- 
sidered the  best.  Under  all  circumstances  the 
stomach  should  be  rapidly  and  thoroughly 
washed  out  by  abundance  of  mucilaginous 
fluids,  the  stomach  tube  being  used  if  neces- 
sary. The  after  effects  should  be  treated  like 
other  forms  of  toxic  gastro-enteritis,  i.e.,  by 
local  bloodletting  or  counter-irritation,  demul- 
cent drinks,  opiates,  etc. 

Tests  for  Corrosive  Sublimate. — On  account 
of  the  extreme  virulence  of  this  chloride  as 
a  poison,  the  reagents  by  which  it  may  be 
detected  form  a  subject  of  study  of  the  utmost 
importance,  as  connected  with  medico-legal 
investigations.  The  best  tests  for  determining 
its  mercurial   nature,   mentioned   in   the   order 
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of  their  delicacy,  are  potassium  ferrocyanide, 
lime  water,  potassium  carbonate,  potassium 
iodide,  ammonia,  hydrogen  sulphide,  and  stan- 
nous chloride.  Potassium  ferrocyanide  gives 
rise  to  a  white  precipitate  (mercuric  ferro- 
cyanide), becoming  slowly  yellowish,  and  at 
length  pale  blue.  Lime  water  throws  down  a 
yellow  precipitate  of  hydrated  mercuric  oxide. 
Potassium  carbonate  causes  a  brick-red  precipi- 
tate of  mercuric  carbonate.  Potassium  iodide 
produces  a  very  characteristic  pale  scarlet  pre- 
cipitate of  mercuric  iodide.  This  precipitate 
frequently  appears  at  first  yellow,  especially 
if  the  corrosive  sublimate  be  present  in  minute 
proportion.  Ammonia  gives  rise  to  a  white, 
flocculent  precipitate,  the  official  ammoniated 
mercury,  or  white  precipitate.  Hydrogen  sul- 
phide occasions  a  black  precipitate  of  mercuric 
sulphide;  and  the  same  precipitate  is  thrown 
down  by  ammonium  sulphydrate.  Finally,  tin 
protochloride  (stannous  chloride)  causes  a  gray- 
ish-black precipitate  (mercury  in  a  finely 
divided  state).  Taking  Hie  results  of  Devergie, 
the  relative  delicacy  of  these  tests  may  1» 
pressed  on  the  basis  of  100  as  follows:  potas- 
sium ferrocyanide  H :  lime  water  1;  potassium 
carbonate  7;  potassium  iodide  8;  ammonia  36; 
hydrogen  sulphide  or  ammonium  sulphydrate 
60;  and  stannous  chloride  80. 

Wormley  (Micro-Chemistry  of  Poisons,  2d  ed. 
p.  348)  States  that  the  reaction  of  stannous 
chloride  is  retarded  or  entirely  prevented  by  al- 
kaline chlorates,  and  by  free  nitric  acid,  lie 
highly  commends,  however,  the  following  copper 
test:  a  bright  copper  plate,  immersed  in  a  solu- 
tion containing  corrosive  suhlimate,  is  instantly 
tarnished,  and,  after  half  an  hour,  becomes  cov- 
ered with  a  grayish-white  powder;  conclusive 
proof  of  mercury  is  obtained  by  heating  the 
well-dried  coated  copper  plate  in  an  ignition 
tube,  whereby  the  mercury  is  volatilized  and 
collects  in  globules.  A  polished  piece  of  gold, 
moistened  with  the  clear  mercurial  solution,  and 
touched  through  the  liquid  with  a  piece  of  iron, 
contracts  a  white  stain.  This  test,  proposed  by 
Sylvester  and  simplified  by  Paris,  is  conven- 
iently applied  by  moistening  with  the  suspected 
solution  a  gold  coin  or  ring,  and  touching  it 
through  the  moistened  spot  with  the  point  of  a 
penknife.  The  iron  f onus  with  the  jrold  a  simple 
galvanic  couple,  which  enables  the  latter  to  pre- 
cipitate mercury  on  its  surface.  Nearly  all  the 
above  tests  merely  prove  the  presence  of  mer- 
cury. To  determine  whether  the  metal  is  united 
with  chlorine,  the  mercurial  liquid  may  be  pre- 
cipitated by  lime  water,  and  the  filtered  solution, 
acidulated  with  nitric  acid,  then  tested  with 
silver  nitrate.  If  the  mercury  is  in  the  state 
of  chloride,  the  filtered  solution  will  be  one 
of  calcium  chloride,  which  with  silver  nitrate 
will  yield  a  heavy,  white  precipitate  (silver 
chloride),  insoluble  in  nitric  acid,  but  soluble  in 
ammonia;  the  silver  nitrate  may  be  added 
directly  to  the  mercurial  liquid,  and,  if  it  con- 
tains corrosive  sublimate,  silver  chloride  will 
fall,  but  probably  mixed  with  calomel. 


By  the  combined  indications  of  the  foregoing 
tests,  corrosive  sublimate  may  be  infallibly 
detected,  unless  it  exists  in  very  minute  quan- 
tity, associated  with  organic  substances,  by 
which  its  presence  is  often  greatly  obscured. 
When  it  exists  in  organic  mixtures,  made  by 
boiling  the  contents  or  substance  of  the  stomach 
in  distilled  water,  Christison  recommends  that 
a  preliminary  trial  be  made  with  stannous 
chloride  on  a  small  portion  filtered  for  the  pur- 
pose. If  this  causes  a  grayish-black  color,  he 
shakes  the  mixture,  as  recommended  by  Orfila, 
with  a  fourth  of  its  bulk  of  cold  ether,  which 
dissolves  the  corrosive  sublimate  and  rises  to 
the  surface.  The  ethereal  solution  is  then  evap- 
orated to  dryness,  and  the  dry  salt  obtained 
is  dissolved  in  hot  water,  whereby  a  pure  so- 
lution is  procured,  in  which  the  poison  may  be 
readily  detected  by  the  ordinary  tests. 

In  using  ether,  however,  it  must  be  borne  in 
mind  that,  as  ascertained  by  Mialhe,  the  presence 
of  a  considerable  quantity  of  mercuric  oxide, 
and  of  a  chloride  of  an  alkaline  metal,  prevents 
the  solvent  power  of  ether.  If  the  trial  test 
should  produce  a  light-gray  color,  the  corrosive 
sublimate  is  indicated  in  still  less  quantity, 
and  Christison  recommends  to  proceed  in  the 
following  manner.  Treat  the  unfiltered  mix- 
ture with  stannous  chloride,  as  long  as  any  pre- 
cipitate is  formed,  which  will  have  a  slate-gray 
color.  Collect,  wash,  and  drain  it  on  a  filter, 
and,  having  removed  it  without  being  dried, 
boil  it,  in  a  glass  flask,  with  a  moderately 
Btrong  solution  of  potassium  hydroxide,  until 
all  the  lumps  disappear.  The  alkali  will  dis- 
solve all  animal  and  vegetable  matter;  and,  on 
allowing  the  solution  to  remain  at  rest,  a  heavy 
grayish-black  powder  will  subside,  which  con- 
sists chiefly  of  metallic  mercury,  and  in  which 
small  globules  of  the  metal  may  sometimes  be 
seen  with  the  naked  eye,  or  by  the  aid  of  a  mag- 
nifier. Wormley  (loc.  cit.)  suggests  boiling  the 
organic  mixture  with  water  acidulated  with  hy- 
drochloric acid,  and  testing  the  filtered  solution 
with  a  strip  of  copper  foil.  Probably  advantage 
might  be  derived  from  the  process  of  dialysis,  in 
separating  corrosive  sublimate,  among  other  crys- 
tallizable  substances,  from  the  colloidal  matters, 
contained  in  organic  mixtures.    (See  Dialysis.) 

Off.  Prep. — Hydrargyri  Iodidum  Rubrum,  U. 
B.J  Hydrargyri  Oleas,  Br.;  Hydrargyri  Oxidum 
Flavum,  U.  8.;  Hydrargyrum  Ammoniatum,  U.  8., 
Br.;  Liquor  Hydrargyri  Perchloridi,  Br.;  Lotio 
Hydrargyri  Flava,  Br. 

HYDRARGYRI  CHLORIDUM  MITE. 
U.  S.  (Br.) 

MILD  MERCUROUS  CHLORIDE  [Calomel,  Mer- 

curous  Chloride,  Protochloride  of  Mercury. 

Subchloride  of  Mercury] 

( hy-drar'§y-rl    ?hlo'r}-dtim    mi'tfi ) 

HgCl  =  233.68 

"  It  should  contain  not  less  than  99.5  per- 
cent, of  pure  Mercurous  Chloride,  and  be  kept 
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in  dark  amber-colored  bottles."  U.  S.  "A  salt, 
HgaCla,  obtained  as  a  sublimate  when  a  mixture 
of  mercurous  sulphate  and  sodium  chloride  is 
heated."   Br. 

Hydrargyri  Subchloridum,  Br.,  Calomelas  ;  Hydrar- 
gyri Chloridum,  Hydrargyrum  Chloratum  (Muriat- 
Fcum),  Mercurius  Dulcis,  Chloruretum  Hydiargy- 
rosum ;  Mild  Chloride  of  Mercury,  Submuriate  of 
Mercury ;  Chlorure  Mercureux,  Fr.  Cod. ;  Proto- 
chlorure  ou  Sous-muriate  de  Mercure,  Calomel,  Fr.; 
Hydrargyrum  Chloratum,  P.  O. ;  Quecksilberchloriir, 
G. ;  Protocloruro  di  mercurio,  It. ;  Cloruro  mercurioso 
sublimado,  Sp. 

Very  properly,  processes  for  this  compound 
have  been  omitted  from  the  Pharmacopoeias, 
as  it  cannot  be  made  by  the  pharmacist  con- 
veniently. For  processes  of  the  U.  S.  P.  1870 
and  of  the  Br.  Pharm.  1885,  with  remarks,  see 
foot-note.1 

Preparation  on  the  Large  Scale. — The  pro- 
cess for  making  calomel  by  means  of  mercuric 


1,1  Take  of  Mercury  forty-eight  troyounces;  Sul- 
phuric Acid  thirty-six  troyounces;  Chloride  of  So- 
dium eighteen  troyounces;  Distilled  Water,  a  suffi- 
cient quantity.  Boil,  by  means  of  a  sand-bath, 
twenty-four  troyounces  of  the  Mercury  with  the  Sul- 
phuric Acid,  until  a  dry  white  mass  is  left.  Rub 
this,  when  cold,  with  the  remainder  of  the  Mer- 
cury, in  an  earthenware  mortar,  until  they  are  thor- 
oughly mixed.  Then  add  the  Chloride  of  Sodium, 
and,  having  rubbed  it  with  the  other  ingredients 
until  globules  of  Mercury  cease  to  be  visible,  sublime 
the  mixture  into  a  large  chamber  so  that  the  subli- 
mate may  fall  in  powder.  Wash  the  sublimed  matter 
with  boiling  Distilled  Water,  until  the  washings 
afford  no  precipitate  with  water  of  ammonia,  and 
dry  it."    U.  S.  1870. 

"  Take  of  Persulphate  of  Mercury  ten  ounces 
[avoirdupois]  ;  Mercury  seven  ounces  Lav. ]  ;  Chloride 
of  Sodium,  dried,  five  ounces  [av.]  ;  Boiling  Dis- 
tilled Water  a  sufficiency.  Moisten  the  Persulphate 
of  Mercury  with  some  of  the  Water,  and  rub  it  and 
the  mercury  together  until  globules  are  no  longer 
visible ;  add  the  Chloride  of  Sodium,  and  thoroughly 
mix  the  whole  by  continued  trituration.  Sublime  by 
a  suitable  apparatus  into  a  chamber  of  such  size  that 
the  Calomel,  instead  of  adhering  to  its  sides  as  a 
crystalline  crust,  shall  fall  as  a  fine  powder  on  its 
floor.  W7ash  this  powder  with  boiling  Distilled  Water, 
until  the  washings  cease  to  be  darkened  by  a  drop 
of  sulphydrate  of  ammonium.  Finally,  dry  at  a  tem- 
perature not  exceeding  212°  F.   (100°   C.)."  Br.  1885. 

In  the  U.  S.  process,  1870,  as  in  the  case  of  cor- 
rosive sublimate,  mercuric  sulphate  is  first  formed ; 
but,  instead  of  being  immediately  sublimed  with  the 
sodium  chloride,  it  undergoes  a  preparatory  tritura- 
tion with  a  quantity  of  mercury  equal  to  that  em- 
ployed in  forming  it.  The  residue  of  this  process 
and  of  that  for  corrosive  sublimate  are  the  same. 
The  calomel,  as  sublimed,  is  liable  to  contain  a  little 
corrosive  sublimate ;  and  hence  the  direction  of  the 
U.  S.  Pharmacopoeia  of  1870  to  wash  it  with  boiling 
distilled  water  until  ammonia  produces  no  precipitate 
with  the  washings.  According  to  Berths,  calomel  in 
contact  with  hot  water  is  converted,  to  a  small  ex- 
tent, into  corrosive  sublimate  ;  hence  he  recommends 
that  the  portion  of  water  to  be  tested  should  be  cold 
when  passed  through  the  calomel.  The  British  process 
(1885)  is  a  modification  of  that  of  the  old  Dublin 
Pharmacopoeia,  including,  like  that,  no  directions  for 
making  the  mercuric  sulphate,  because  this  salt  is 
made  by  a  separate  formula,  being  designated  as  per- 
sulphate of  mercury.  It  omits,  however,  as  unneces- 
sary, a  partial  preliminary  sublimation,  to  test  the 
production  of  corrosive  sublimate,  and.  Immediately 
after  a  thorough  mixture  of  the  materials,  proceeds  to 
the  final  sublimation.  An  improvement  was  to  cause 
the  vapors  to  enter  for  condensation  a  chamber  of 
considerable  size,  so  that  they  might  fall  in  powder, 
Instead  of  condensing  on  the  sides  of  the  receiver 
in  a  crystalline  mass.  The  necessity  of  pulverizing 
the  calomel  Is  thus  avoided.  The  Br.  Pharmacopoeia 
(1885)  directs  the  powder  to  be  washed,  but,  instead 
of  using  ammonia  as  a  test  of  the  absence  of  cor- 
rosive sublimate  In  the  washings,  directs  for  the 
purpose  ammonium  sulphide,  which  throws  down  a 
black  precipitate  if  corrosive  sublimate  be  present. 


sulphate  was  originally  practised  at  Apothe- 
caries' Hall,  London.  The  proportions  taken 
and  the  mode  of  proceeding  in  that  establish- 
ment were,  according  to  Brande,  as  follows: 
50  lbs.  of  mercury  are  boiled  to  dryness  with 
70  lbs.  of  sulphuric  acid,  in  a  cast  iron  vessel; 
and  62  lbs.  of  the  dry  salt  formed  are  trit- 
urated with  40J  lbs.  of  mercury  until  the  glob- 
ules disappear,  and  the  whole  is  mixed  with 
31  lbs.  of  sodium  chloride.  The  mixture  is 
sublimed  from  an  earthenware  retort  into  an 
earthenware  receiver,  and  the  product  is  from 
95  to  100  lbs.  of  calomel  in  mass.  This  is  then 
ground  to  an  impalpable  powder,  and  washed 
with  a  large  quantity  of  distilled  water. 

To  bring  the  calomel  into  a  state  of  minute  di- 
vision the  method  of  Joseph  Jewell  of  London, 
improved  by  Ossian  Henry,  is  employed.  It  con- 
sists in  causing  the  calomel  in  vapor  to  come  in 
contact  with  steam  in  a  large  receiver,  whereby 
it  is  condensed  into  an  impalpable  powder, 
and  perfectly  washed  from  corrosive  sublimate 
in  the  same  operation.  Calomel  made  by  this 
process,  sometimes  called  Jewell's  or  Howard's 
hydrosublimate  of  mercury,  is  free  from  all 
suspicion  of  containing  corrosive  sublimate,  is 
much  finer  than  when  obtained  by  levigation 
and  elutriation,  and  possesses  more  activity  as 
a  medicine.  This  kind  of  calomel  is  included 
in  the  French  Codex  under  a  distinct  name 
(Mercure  doux  a  la  vapeur).  Soubeiran  of 
Paris,  has  perfected  a  process  for  obtaining 
calomel  as  an  impalpable  powder,  by  sub- 
stituting the  agency  of  cold  air  for  that  of 
steam  for  the  purpose  of  condensing  it;  this 
process  he  believes  to  be  precisely  the  same  as 
that  pursued  by  the  English  manufacturers, 
producing  a  calomel  equal  to  the  best  English. 
A  description  of  his  apparatus  may  be  found 
in  the  J.  P.  C.  (3e  ser.,  ii.),  and  of  the  English 
apparatus,  as  described  by  F.  C.  Calvert,  in 
the  same  journal  (3e  ser.,  iii.).  Both  these 
papers  are  copied  into  the  A.  J.  P.  (xv.). 

Calomel  may  also  be  prepared  in  the  dry  way 
by  taking  four  parts  of  corrosive  sublimate 
and  rubbing  it  up  in  a  mortar  with  three  parts 
of  mercury,  after  moistening  the  mass  with 
alcohol.  The  powder  is  then  dried  and  sub- 
limed in  glass  flasks.  The  powder  should  be 
dried  quickly  before  sublimation,  so  as  to  drive 
off  any  trace  of  uncombined  mercury.  A  com- 
parative examination  of  English  and  American 
calomel  was  undertaken  separately  in  1S85 
by  Bedford  and  Patch.  (See  Proc.  A.  Ph.  A., 
1885.)  While  there  was  no  reason  for  pre- 
ferring English  calomel,  none  of  the  samples 
exhibited  more  than  traces  of  mercuric  chlo- 
ride. Wohler  has  proposed  to  obtain  calomel, 
in  the  humid  way,  by  precipitating  a  solution 
of  corrosive  sublimate  by  a  stream  of  sul- 
phurous acid,  taking  advantage  of  a  reaction 
first  observed  by  Yogel.  Calomel  obtained  in 
the  humid  way,  called  precipitated  calomel,  was 
formerly  official  with  the  Dublin  College,  and 
was  adopted  in  the  French  Codex.  This  form 
of  calomel  is   of   doubtful   utility,   and   when 
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obtained  by  Wohler's  process  it  is  a  crystalline 
powder,  which  is  unfit  for  use  unless  after 
elaborate  levigation  and  elutriation. 

Properties. — When  in  mass,  its  form  and 
appearance  depend  on  the  shape  and  tempera- 
ture of  the  subliming  vessel.  In  this  state 
it  is  generally  in  the  form  of  a  white,  fibrous, 
crystalline  cake,  the  interior  of  which  is  often 
studded  with  shining  transparent  crystals,  hav- 
ing the  shape  of  quadrangular  prisms,  and  a 
texture  somewhat  horny  and  elastic.  When 
the  mass  is  scratched  it  yields  a  yellow  streak, 
which  is  very  characteristic.  Its  sp.  gr.  is 
7.2.  Patch  found  {Proc.  A.  Ph.  A.,  1885,  p.  477) 
the  sp.  gr.  of  calomel  to  vary  from  6.94  to  7.93, 
the  standard  being  water  at  39°  F.  Powder 
is  the  official  form  of  this  chloride,  in 
which  state  it  is  always  kept  by  pharmacists. 
The  powder  has  a  light  buff  or  ivory  color,  if 
obtained  by  the  levigation  of  sublimed  masses; 
but  if  condensed  at  once  in  the  form  of  an 
impalpable  powder,  as  is  the  case  with  Jewell's 
calomel  and  in  the  official  processes,  it  is  per- 
fectly white.  To  protect  it  from  the  action 
of  the  light,  it  should  be  kept  in  a  dark  place, 
or  in  bottles  painted  black  or  covered  with 
black  paper.  By  the  action  of  the  fixed  alka- 
lies or  alkaline  earths  it  immediately  becomes 
black,  in  consequence  of  the  formation  of  mer- 
curous  oxide,  reducible  by  heat  to  the  metallic 
state.  The  preparation  employed  under  the 
name  of  lotio  nigra,  or  black  wash,  as  a  local 
application  to  syphilitic  ulcers,  etc.,  is  made  by 
adding  a  drachm  of  calomel  to  a  pint  of  lime 
water.  (See  Lotio  Nigra.)  By  double  decom- 
position between  the  calomel  and  lime,  the 
black  suboxide  precipitates,  and  calcium  chlo- 
ride remains  in  solution,  indicated  by  yielding 
a  copious  white  precipitate  with  silver  nitrate. 
The  oxide,  however,  is  not  pure,  but  asso- 
ciated with  undecomposed  calomel.  Before  be- 
ing applied,   the  wash  should  be  well  shaken. 

It  is  officially  described  as  "  a  white,  impal- 
pable powder,  becoming  yellowish-white  on  be- 
ing triturated  with  strong  pressure,  and  showing 
only  small,  isolated  crystals  when  viewed  under 
a  lens  having  a  magnifying  power  of  one  hun- 
dred diameters.  It  is  odorless  and  tasteless, 
and  permanent  in  the  aic.  Insoluble  in  water, 
alcohol,  or  ether,  and  also  in  cold  dilute  acids. 
When  strongly  heated,  Mercurous  Chloride  is 
volatilized  without  fusion  or  the  evolution  of 
brown  vapors,  leaving  no  appreciable  residue. 
In  contact  with  calcium  hydroxide  T.S., 
or  with  solutions  of  alkali  hydroxides,  or  with 
ammonia  water,  the  salt  is  blackened.  When 
heated  with  dried  sodium  carbonate  in  a  dry 
glass  tube,  it  yields  a  sublimate  of  metallic 
mercury."    U.  S. 

Tests. — Calomel,  when  pure,  completely  sub- 
limes on  the  application  of  heat,  a  property 
which  detects  all  fixed  impurities,  such  as  cal- 
cium carbonate,  sulphate,  and  phosphate,  ba- 
rium sulphate,  and  lead  carbonate.  Under  the 
influence  of  an  elevated  temperature,  especially 
in  the  presence  of  alcohol  or  water,  it  gives 


rise  to  a  small  quantity  of  corrosive  sublimate. 
(Berthe.)  Calomel  strikes  a  black  color,  free 
from  reddish  tinge,  by  the  action  of  the  fixed 
alkalies,  and  the  black  oxide  thus  produced  is 
brought  by  heat  to  the  metallic  state.  The 
buff  color  indicates  the  absence  of  corrosive 
sublimate,  but  whiteness  by  no  means  shows 
the  presence  of  this  impurity.  Its  freedom 
from  the  corrosive  chloride  may  be  determined 
by  washing  a  portion  of  it  in  warm  distilled 
water,  and  then  testing  the  water  with  ammonia, 
which  will  cause  a  white  precipitate  (ammoni- 
ated  mercury)  should  the  water  have  taken  up 
any  of  the  poisonous  chloride. 

The  official  tests  are  as  follows :  "  If  1  Gm. 
of  the  salt  be  shaken  with  10  Cc.  of  water  or 
alcohol,  and  the  mixture  filtered,  neither  of 
the  filtrates  should  respond  to  the  Time-Limit 
Test  for  heavy  metals  (see  Part  III,  Test  No. 
121),  nor  should  any  appreciable  residue  be 
left  on  evaporation  (absence  of  soluble  impur- 
ities). If  2  Gm.  of  the  salt  be  shaken  with 
20  Cc.  of  ether,  filtered,  the  filtrate  evaporated, 
and  10  Cc.  of  distilled  water  added,  not  more 
than  a  slight  opalescence  should  result  upon  the 
addition  of  silver  nitrate  T.S.  to  5  Cc.  of  the 
filtrate,  and  no  change  in  color  should  be  pro- 
duced upon  adding  a  few  drops  of  ammonium 
sulphide  T.S.  to  the  remainder  (absence  of 
mercuric  chloride).  On  heating  a  portion  of 
the  salt  in  a  test-tube  with  potassium  hy- 
droxide T.S.,  it  should  not  evolve  ammonia; 
and  if  another  portion  be  shaken  with  acetic 
acid,  and  filtered,  the  filtrate  should  not  be 
affected  by  hydrogen  sulphide  T.S.,  nor  by 
silver  nitrate  T.S.  (distinction  from,  and  ab- 
sence of,  ammoniated  mercury).  If  to  0.5  Gm. 
of  Mercurous  Chloride  contained  in  a  small 
beaker,  5  Cc.  of  nitric  acid  be  added,  and  the 
mixture  evaporated  to  dryness  on  a  water- 
bath,  and  if,  after  dissolving  the  residue  in 
about  25  Cc.  of  distilled  water  and  5  Cc.  of 
hydrochloric  acid,  the  solution  be  completely 
saturated  with  hydrogen  sulphide,  and  allowed 
to  stand  for  several  hours  in  a  well-corked  flask, 
until  the  precipitate  has  subsided,  and  then  fil- 
tered, the  filtrate  should  be  colorless  and  leave  no 
weighable  residue  upon  evaporation  (absence  of 
many  foreign  salts).  If  the  precipitate  ob- 
tained in  the  preceding  test,  after  washing  with 
about  100  Cc.  of  water,  and  draining,  be 
rinsed  into  a  beaker  with  about  20  Cc.  of 
water  and  then  5  Cc.  of  stronger  ammonia 
water  added,  and  if,  after  covering  and  digest- 
ing the  mixture  for  about  15  minutes  on  a 
water-bath,  it  be  rinsed  upon  a  filter  and 
washed  with  a  little  water,  the  filtrate  and 
washings,  after  evaporating  to  dryness,  mois- 
tening with  6  drops  of  nitric  acid,  and  again 
drying,  should  not  respond  to  the  Modified 
Gutzeit's  Test  for  arsenic  (see  Part  III,  Test 
No.  17).  If  the  precipitated  sulphide  remain- 
ing upon  the  filter  be  treated  with  diluted  nitric 
acid  (1  in  4),  warmed,  and  then  filtered,  the  fil- 
trate should  leave  no  weighable  residue  upon 
evaporation  and  gentle  ignition  (limit  of  foreign 
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metals)."  U.  S.  "A  dull-white  heavy  and 
nearly  tasteless  powder,  sometimes  rendered 
yellowish  by  prolonged  trituration ;  insoluble 
in  water,  alcohol  (90  per  cent.),  or  ether.  It 
affords  the  reactions  characteristic  of  mercu- 
rous  salts  and  of  chlorides.  Hydrocyanic  acid 
converts  it  into  mercuric  salt  and  a  black  pow- 
der readily  yielding  metallic  mercury.  It  vola- 
tilizes when  sufficiently  heated,  leaving  only  a 
trace  of  fixed  residue.  Warm  ether  with  which 
it  has  been  shaken  leaves,  on  evaporation, 
no  residue  (absence  of  mercuric  chloride). 
Warmed  with  solution  of  potassium  hydroxide 
it  becomes  black  and  does  not  evolve  ammonia 
(absence  of  mercuric-ammonium  chloride). 
When  heated  with  excess  of  lime  it  should  yield 
84.4  to  84.9  per  cent,  of  metallic  mercury."  Br. 

An  easy  method  of  detecting  corrosive  sub- 
limate, proposed  by  Bonnewyn,  is  to  put  some 
of  the  suspected  powder  upon  a  well  polished 
surface  of  iron,  and  then  moisten  it  with  a 
drop  of  alcohol  or  ether.  If  the  calomel  be 
pure  the  surface  will  remain  quite  unaffected, 
while  it  will  be  blackened  by  corrosive  sub- 
limate if  present  in  the  proportion  of  only 
one  to  50,000  (J.  P.  C,  4e  ser.,  ii.  79).  The 
presence  of  any  soluble  chloride  whatever  in  the 
calomel  would  be  detected  by  the  production 
of  a  precipitate  with  the  washing  by  silver 
nitrate.  Soluble  salts  of  mercury  may  be  de- 
tected by  rubbing  the  suspected  calomel  with 
ether  on  a  bright  surface  of  copper,  when 
the  metal  will  become  amalgamated  and  ex- 
hibit a  white  stain.  When  this  test  shows 
impurity,  the  soluble  salt  present  is  probably 
corrosive  sublimate.  Calomel  containing  corro- 
sive sublimate  acts  violently  on  the  bowels, 
and,  when  the  impurity  has  been  present  in 
considerable  amount,  has  been  known  to  cause 
death.  Besides  being  incompatible  with  the 
alkalies  and  alkaline  earths,  calomel  is  also 
decomposed  by  the  alkaline  carbonates,  soaps, 
sulphydrates,  and,  according  to  some  author- 
ities, by  iron,  lead,  and  copper.  By  boiling 
with  the  alkaline  formiates  it  is  decomposed, 
and  metallic  mercury  liberated.  (H.  Rose, 
Annal.  der  Physik  und  Chem.,  cvi.  500.) 

According  to  Lebeaux,  calomel  should  not  be 
prescribed  with  iodine,  unless  the  prescriber 
intends  to  give  mercuric  iodide  (red  iodide), 
when  the  dose  must  be  reduced  accordingly. 
{Ann.  Ther.,  1857,  p.  180.)  It  should  not  be 
given  at  the  same  time  with  nitrohydrochloric 
acid,  for  fear  of  generating  corrosive  sub- 
limate. One  of  the  authors  has  been  informed 
of  a  case  in  which  death,  with  symptoms  of 
violent  gastro-intestinal  irritation,  followed 
their  joint  use.  According  to  the  experiments 
of  Deschamps,  calomel  is  decomposed  by  bitter 
almonds  and  by  hydrocyanic  acid.  In  the  for- 
mer case  corrosive  sublimate,  mercuric  cyanide, 
and  ammonium  chloride  are  formed;  in  the 
latter,  corrosive  sublimate  and  mercuric  cyanide 
only;  hence  this  writer  considers  it  very  dan- 
gerous to  associate  calomel  with  bitter  almonds 
or  hydrocyanic  acid  in  prescription.     This  con- 
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elusion  has  been  confirmed  by  Mialhe  and 
Prenleloup,  and  more  recently  it  has  been 
shown  by  E.  Riegel  that  cherry-laurel  water 
has  the  power  of  converting  calomel  into  corro- 
sive sublimate.  According  to  Mialhe,  calomel 
is  in  part  converted  into  corrosive  sublimate 
and  metallic  mercury  by  ammonium  chloride 
and  by  sodium  and  potassium  chlorides,  even  at 
the  temperature  of  the  body;  hence  he  believes 
that  the  conversion  may  take  place  in  the 
prima?  viae.  Popular  belief  coincides  with 
Mialhe's  views  in  regard  to  the  power  of  com- 
mon salt  to  increase  the  activity  of  calomel. 

Uses. — Calomel  unites  to  the  general  prop- 
erties of  the  mercurials  those  of  a  purgative 
and  anthelmintic.  It  is  the  most  valuable  of 
the  mercurial  preparations.  Whether  the  ob- 
ject is  to  bring  the  system  under  the  general 
influence  of  mercury,  or  to  produce  its  alter- 
ative action  upon  the  hepatic  or  other  secre- 
tory function,  calomel,  on  account  both  of  its 
certainty  and  of  its  mildness,  is  preferred  to 
all  other  preparations,  with  the  single  excep- 
tion of  the  blue  pill,  which,  though  less  certain, 
is  still  milder,  and  is  sometimes  preferably 
employed.  When  used  with  the  above  objects, 
the  tendency  to  purge  which  it  sometimes 
evinces,  even  in  very  small  doses,  must  be  re- 
strained by  combining  it  with  opium.  As  a 
purgative,  calomel  owes  its  chief  value  to  its 
tendency  to  act  on  the  liver,  the  secretory  func- 
tion of  which  it  stimulates.  It  is  usually  slow 
and  somewhat  uncertain  in  its  cathartic  effect, 
and,  though  itself  but  slightly  irritating,  some- 
times occasions  severe  griping  pain  with  bilious 
vomiting,  attributable  to  the  acrid  character  of 
the  bile  which  it  causes  the  liver  to  secrete. 

It  is  peculiarly  useful  in  the  commencement 
of  bilious  fevers,  in  hepatitis,  jaundice,  bilious 
and  painter's  colic,  dysentery,  especially  that 
of  tropical  climates,  and  all  other  affections 
attended  with  congestion  of  the  portal  system 
or  torpidity  of  the  hepatic  function.  The 
difficulty  with  which  it  is  thrown  from  the 
stomach  renders  it  highly  useful  in  some  cases 
of  obstinate  vomiting,  when  other  remedies  are 
rejected.  In  the  case  of  children  it  is  pecul- 
iarly valuable  from  the  facility  of  its  admin- 
istration. In  the  treatment  of  worms  it  is 
often  useful  as  an  aid  to  other  remedies,  acting 
probably  not  only  as  a  purgative,  but  also  as 
an  irritant  to  the  worms,  either  by  its  immediate 
influence  or  that  of  the  acrid  bile  which  it 
causes  to  flow.  The  slowness  and  uncertainty 
of  its  action,  and  its  liability  to  salivate  if  too 
long  retained  in  the  bowels,  render  it  proper 
^her  to  follow  or  combine  it  with  other 
cathartics,  in  order  to  insure  its  purgative 
effect.  When  given  alone,  it  should  be  fol- 
lowed, if  it  does  not  operate  in  six  or  seven 
hours,  by  a  dose  of  castor  oil  or  magnesium 
citrate.  The  cathartics  with  which  it  is  most 
frequently  combined  are  jalap,  rhubarb,  aloes, 
scammony,  colocynth,  and  gamboge.  It  is  often 
added  in  small  quantities  to  purgative  combina- 
tions, with  a  view  to  its  influence  on  the  liver. 
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In  very  large  doses,  calomel  is  supposed  by 
some  to  act  directly  as  a  sedative,  and  with  this 
view  has  been  given  in  yellow  and  malig- 
nant bilious  fevers,  violent  dysentery,  malig- 
nant cholera,  etc.  The  quantities  which  have 
been  administered  in  such  affections,  with 
asserted  impunity  and  even  advantage,  are 
almost  incredible.  A  common  dose  is  twenty 
or  forty  grains,  repeated  every  half  hour,  or 
hour,  or  less  frequently,  according  to  the  cir- 
cumstances of  the  case.  It  is  unquestionable 
that  the  effects  obtained  from  calomel  are  not 
at  all  proportionate  to  the  size  of  the  dose. 
This  is  evidently  due  to  the  peculiarities  of  its 
absorption.  It  seems  to  be  established  that 
it  is  not,  as  was  at  one  time  supposed,  con- 
verted in  the  stomach  into  corrosive  sublimate, 
but  is  precipitated  by  the  alkaline  juices  of 
the  intestine  in  the  form  of  black  oxide, 
which  black  oxide  is  itself  soluble  in  alkaline 
liquors  and  also  in  fatly  matters.  A  small 
quantity  of  calomel  coming  into  the  intestines 
is,  therefore,  at  once  converted  into  black  oxide 
and  fully  exhausts  all  the  solvent  power  of  the 
alkaline  juices,  which  may  therefore  be  unable 
to  take  up  any  more  rapidly  a  large  than 
a  small  amount  of  the  drug.  It  is  possible 
that  in  some  cases  in  which  minute  doses  of 
calomel  are  given  in  powdered  form,  the  ex- 
cessive action  of  the  drug  is  due  to  the  con- 
version of  part  of  the  calomel  into  corrosive 
sublimate.1 

Externally  applied,  calomel  is  often  used  as 
an  efficient  alterative  and  desiccant  in  venereal 
and  other  ulcers,  herpetic  eruptions,  etc. 

In  syphilis,  calomel  vapor  baths  once  or 
twice  a  week  are  often  of  service.  They  may 
be  made  extemporaneously  by  pouring  an  ounce 
and  a  half  of  water  into  a  dish,  putting  twenty 
grains  of  calomel  in  it,  and  hooting  by  means 
of  a  spirit  lamp,  the  patient  being  seated  on 
a  chair  over  the  dish,  and  surrounded  by  blan- 
kets closely  wrapped  around  the  neck,  spread 
out  below. 

Dose,  as  an  alterative,  in  functional  de- 
rangement of  the  liver,  is  from  half  a  grain 
to  a  grain  (0.032  to  0.065  Gm.)  every  night, 
or  every  other  night,  followed  in  the  morning, 

1  G.  Vulpius  has  investigated  the  conditions  which 
favor  the  formation  of  corrosive  sublimate  in  calomel 
mixtures,   and   reaches  the   following  conclusions : 

1.  No  sublimate  forms  in  the  course  of  twenty- 
four  hours  in  mixtures  of  calomel  with  white  sugar, 
milk  sugar,  magnesia,  magnesium  carbonate,  and  so- 
dium bicarbonate. 

2.  No  such  formation  takes  place  in  three  months 
in  mixtures  of  calomel  with  magnesia,  magnesium 
carbonate,   and  sugar. 

3.  Minute  traces  of  corrosive  sublimate  are  found 
at  the  expiration  of  the  same  time  in  a  mixture  of 
calomel,  sodium  bicarbonate,  and  sugar  of  milk. 

4.  A  large  quantity  of  corrosive  sublimate  forms 
In  the  same  time  In  a  mixture  of  calomel,  sodium 
bicarbonate,  and  cane  sugar. 

5.  Calomel  powders  containing  magnesia  or  sodium 
bicarbonate  alone  will  contain  corrosive  sublimate  if 
digested  with  water. 

6.  The  formation  of  corrosive  sublimate  in  mix- 
tures of  calomel  and  alkalies  digested  in  water  for 
a  short  time  is  not  favored,  but,  on  the  contrary, 
prevented,  by  the  presence  of  hydrochloric  acid  in 
the  water,  the  acid  neutralizing,  to  a  certain  extent, 
the  alkalies  which  cause  the  formation.  (A.  J.  P., 
July,  1879.) 


if  the  bowels  are  not  opened,  by  a  gentle  saline 
laxative.  When  the  stomach  or  bowels  are  very 
irritable,  as  in  cholera  and  diarrhoea,  from  an 
eighth  to  a  quarter  of  a  grain  (0.008  to  0.016 
Gm.)  may  be  given  every  hour  or  two,  so  as 
to  amount  to  one  or  two  grains  (0.065  to  0.13 
Gm.)  in  the  course  of  the  day.  With  a  view 
to  salivation,  the  dose  is  from  half  a  grain  to 
a  grain  (0.032  to  0.065  Gm.)  three  or  four 
times  a  day,  to  be  increased  considerably  in 
urgent  cases.  Sometimes  very  minute  doses, 
as  the  twelfth  of  a  grain  (0.005  Gm.)  or  less, 
given  very  frequently,  so  as  to  amount  to  the 
ordinary  quantity  in  twenty-four  hours,  will 
operate  more  effectually  as  a  sialagogue  than 
larger  doses.  When  large  doses  are  given  with 
this  view,  it  is  often  necessary  to  combine  them 
with  opium.  As  a  purgative,  from  five  to 
fifteen  grains  (0.32  to  1  Gm.)  or  more  may  be 
exhibited.  The  cathartic  action  is  not  in- 
creased in  proportion  to  the  dose,  and  enor- 
mous quantities  have  been  given  with  im- 
punity. On  the  other  hand,  the  most  effective 
method  of  influencing  the  liver  and  other  intes- 
tinal glands,  is  the  exhibition  of  one-fourth  to 
one-half  grain  (0.016  to  0.032  Gm.)  doses 
every  hour,  until  the  effect  is  produced  or  five  or 
six  grains  (0.32  or  0.4  Gm.)  have  been  taken. 
Even  in  very  small  single  doses  of  not  more 
than  one,  two,  or  three  grains  (0.065,  0.13, 
or  0.20  Gm.),  calomel  purges  some  individuals 
briskly.  In  these  persons,  large  doses,  though 
they  do  not  proportionally  increase  the  evacua- 
tion, often  occasion  spasmodic  pain  in  the 
stomach  and  bowels.  For  children  larger  doses 
are  generally  required  in  proportion  than  for 
adults.  Not  less  than  from  two  to  three  grains 
(0.13  to  0.20  Gm.)  should  be  given  as  a  purge 
to  a  child  two  or  three  years  old,  and  this  quan- 
tity often  fails  to  act,  unless  assisted  by  castor 
oil  or  some  other  cathartic.  Calomel  may  be 
given  in  pill  made  with  gum  arabic  and  syrup, 
or  in  powder  mixed  with  syrup  or  molasses. 
Off.  Prep. — Lotio  Hydrargyri  Nigra,  Br.; 
Pilulae  Catharticae  Compositae,  U.  8.;  Pilula  Hy- 
drargyri Subchloridi  Composita,  Br.;  Unguentum 
Hydrargyri   Subchloridi,  Br. 

HYDRARGYRI  IODIDUM  FLAVUM. 
U.  S. 

YELLOW  MERCUROUS  IODIDE  [Green  Iodide  of 

Mercury,    Mercurous   Iodide,   Protlodide   of 

Mercury,  Yellow  Iodide  of  Mercury] 

( by-drar'gy-rl  I-dd'j-dum  fla'vum) 
Hgl  =  324.40 

"  It  should  contain  not  less  than  99.5  per- 
cent, of  pure  Mercurous  Iodide."     U.  S. 

Hydrargyri  Iodidum  Vlrlde,  U.  S.  P.  1880;  Hy- 
drargyri Iodidum,  U.  S.  P.  1850  ;  Iodide  of  Mercury, 
Yellow  Iodide  of  Mercury,  Hydrargyrum  Iodatum 
Flavum.  Hydrargyri  Proto-ioduretum,  Ioduretum  Hy- 
drargvrosum ;  Protlodure  de  Mercure,  Iodure  mer- 
cureux.  Fr.  Cod.:  Hydrargyri  bijodatum,  P.  O.; 
Quecksilberjodid,  Gelbes  Jodquecksilber,  O. ;  Protojo- 
duro  di  mercurlo,  It.;  Yoduro  mercurioso,  Sp. 
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*  "  Mercury,  fifty  grammes  [or  1  ounce  av., 
334  grains] ;  Nitric  Acid,  Potassium  Iodide, 
Distilled  Water,  each,  a  sufficient  quantity. 
Mix  twenty  cubic  centimeters  [or  325  minims], 
each,  of  Nitric  Acid  and  Distilled  Water,  and, 
when  the  liquid  is  cold,  pour  it  upon  the  Mer- 
cury contained  in  a  glass  beaker.  Set  the 
mixture  aside  in  a  dark  place,  and  keep  it  at 
a  temperature  between  25°  and  30°  C.  (77° 
and  86°  F.),  with  occasional  agitation,  until 
the  reaction  ceases  and  a  little  mercury  still 
remains  undissolved.  Separate  the  crystals  of 
mercurous  nitrate,  which  will  have  formed, 
from  the  mother-liquid,  allow  them  to  drain 
in  a  glass  funnel,  and  dry  them  on  bibulous 
paper,  in  a  dark  place.  When  the  salt  is  dry 
dissolve  forty  grammes  [or  1  ounce  av.,  180 
grains]  of  it  in  six  hundred  and  fifty  cubic 
centimeters  [or  21  fluidounces,  470  minims] 
of  Distilled  Water  to  which  six  cubic  centi- 
meters [or  97  minims]  of  Nitric  Acid  have 
previously  been  added.  Having  prepared  a 
solution  of  sixteen  grammes  [or  247  grains] 
of  Potassium  Iodide  in  thirty-two  cubic  centi- 
meters [or  1  fluidounce,  39  minims]  of  Dis- 
tilled Water,  slowly  pour  the  solution  of  Potas- 
sium Iodide  into  the  solution  of  Mercurous 
Nitrate,  with  constant  stirring,  which  should  be 
continued  for  fifteen  minutes,  allow  the  pre- 
cipitate to  subside,  decant  the  supernatant 
liquid,  and  wash  the  precipitate  by  decantation 
with  ten  successive  portions  of  five  hundred 
cubic  centimeters  [or  16  fluidounces,  435  min- 
ims] each  of  Distilled  Water.  Finally,  trans- 
fer the  precipitate  to  a  filter,  and  dry  it  be- 
tween sheets  of  bibulous  paper,  in  a  dark  place, 
at  a  temperature  not  exceeding  40°  C.  (104° 
F.),  and  keep  it  in  dark  amber-colored  vials, 
with  the  least  possible  exposure  to  light.  In- 
stead of  weighing  off  forty  grammes  [or  1 
ounce  av.,  180  grains]  of  the  Mercurous  Nitrate 
as  above  directed,  the  whole  of  the  crystallized 
salt  may  be  taken  and  the  amount  of  Potassium 
Iodide,  etc.,  adjusted  to  the  proportions  given 
above."      U.  S. 

The  Br.  Pharm.  dropped  this  salt  at  its  1885 
revision,  and  did  not  restore  it  in  1898,  and  the 
omission  has  been  rather  severely  criticised. 

The  process  of  the  U.  S.  P.  (8th  Rev.)  for  this 
salt  differs  from  that  official  in  1880  *  for  green 
iodide  of  mercury;  it  is  essentially  the  process 

1  Hydrargyri  Iodidum  Viride,  U.  S.  1880. — "  Mer- 
cury, eight  parts  [or  one  ounce  av.]  ;  Iodine,  five 
parts  [or  two  hundred  and  seventy-four  grains]  ; 
Alcohol,  a  sufficient  quantity.  Pour  about  three 
parts  [or  half  a  fluidounce]  of  Alcohol  into  a  mortar 
containing  the  Mercury,  add  the  Iodine  in  several 
successive  portions,  and  triturate  the  mixture,  adding 
sufficient  Alcohol  from  time  to  time  to  keep  the  mass 
constantly  moist,  and  taking  care  that  it  shall  neither 
become  too  hot,  nor  be  exposed  to  light  during  the 
various  steps  of  the  process.  Continue  the  tritura- 
tion until  all  globules  of  Mercury  have  disappeared 
and  the  mixture  has  become  nearly  dry  and  has 
acquired  a  greenish-yellow  color.  Then  add  suffi- 
cient Alcohol  to  reduce  the  whole  to  a  thin  paste, 
pour  this  Into  a  bottle,  let  It  stand  for  several  days, 
and  then  wash  the  Iodide  twice  with  about  fifty 
parts  [or  half  a  pint]  of  Alcohol  each  time,  and  de- 
cant the  washings.  Transfer  the  Iodide  to  a  filter 
and  continue  washing  with  Alcohol  until  the  wash- 
ings  are   no   longer  affected   by   hydrosulpburic  acid. 


recommended  by  Edward  Soetje  (Proc.  A.  Ph. 
A.,  1888,  p.  167),  the  product  is  the  result  of 
double  decomposition  between  mercurous  nitrate 
and  potassium  iodide,  in  solution,  yellow  mer- 
curous iodide  and  potassium  nitrate  being 
formed.  This  method  of  making  mercurous 
iodide  has  long  been  known,  but  the  disadvan- 
tage heretofore  has  been  that  some  mercuric 
iodide  was  formed,  which  contaminated  the  pro- 
duct; the  thorough  washing  by  ten  successive 
portions  of  distilled  water  should  remove  all 
traces  of  this  impurity.  Several  other  methods 
of  making  mercurous  iodide  have  been  proposed. 
Roland  Seeger  suggests  double  decomposition 
between  mercurous  acetate  and  potassium  iodide. 
(A.  J.  P.,  1859,  p.  204.)  Boutigny  proposes  to 
decompose  calomel  by  potassium  iodide,  and 
gives  the  following  formula.  Twenty-nine 
drachms  of  calomel  are  mixed  with  twenty 
drachms  of  pulverized  potassium  iodide  in  a 
glass  mortar,  and  twelve  ounces  of  boiling 
distilled  water  poured  upon  the  mixture.  After 
cooling  the  liquid  is  decanted,  and  the  precipi- 
tate washed  on  a  filter  with  distilled  water, 
and  dried  in  the  shade.  (See  A.  J.  P.,  viii. 
326.)  This  process  was  not  successful  with 
Charles  Bullock,  when  he  used  the  reacting 
ingredients  in  quantities  six  times  those  re- 
commended by  Boutigny.  John  Canavan  of 
New  York,  ascribes  the  failure  to  insufficient 
trituration,  which,  to  insure  complete  reac- 
tion, must  be  long  continued.  If  the  reaction 
be  imperfect,  the  water  washes  away  not  only 
potassium  chloride,  but  also  potassium  iodide, 
holding  in  solution  a  part  of  mercurous  iodide 
formed,  which  is  ultimately  decomposed  into 
mercuric  iodide  and  metallic  mercury.  The 
experiments  of  Maisch  tend  to  confirm  this 
view.  He  further  found  that  a  boiling  tem- 
perature enables  potassium  chloride  to  decom- 
pose the  mercurous  iodide  perceptibly,  and  in- 
fers that  the  use  of  cold  water  would  give  a 
purer  product.  He  therefore  concludes  that 
the  process  of  Boutigny  cannot  be  depended 
upon  for  giving  a  pure  mercurous  iodide. 

P.  Yvon  has  prepared  mercurous  iodide  by 
subliming  iodine  with  an  excess  of  mercury,  and 
subsequently  washing  it  with  diluted  nitric 
acid.  (J.  P.  C,  4e  ser.,  xviii.  p.  167.)  George 
A.  Haffa  precipitated  a  solution  of  mercurous 
nitrate  with  potassium  iodide,  and  obtained 
mercurous  iodide  of  a  yellow  or  green  color 
according  to  the  density  of  the  solution.  The 
solution  of  mercurous  nitrate  is  prepared  by 
acting  upon  15,000  gr.  of  mercury  with  a  cold 
mixture  of  nitric  acid  (6000  gr.)  and  water 
(4000  gr.),  placing  the  vessel  in  cold  water, 
and  stirring  the  contents  constantly  until  the 
reaction  has  entirely  ceased;  the  white  crys- 
talline   mass,    without    being   separated    from 

Lastly,  dry  the  product  in  a  dark  place,  between 
sheets  of  bibulous  paper,  at  a  temperature  not  ex- 
ceeding 40°  C.  (104s  F.).  Keep  the  product  in  well- 
stopped  bottles,  protected  from  light."  U.  S.  1880.  This 
process  for  forming  the  mercurous  iodide  is  a  case 
of  simple  combination,  the  alcohol  facilitating  the 
union  by  dissolving  the  iodine. 
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the  excess  of  metallic  mercury,  is  then  dissolved 
in  water  acidulated  with  nitric  acid  (1  oz.  to 
the  gallon)  until  the  solution  measures  four 
pints.  For  preparing  green  mercurous  iodide, 
six  ounces  of  a  solution  of  mercurous  nitrate 
are  mixed  with  six  pints  of  water,  and  there 
is  added  in  a  continuous  stream,  and  with  con- 
stant stirring,  a  solution  of  potassium  iodide 
(3  oz.  in  54  oz.  of  water) ;  the  precipitate  is 
washed  with  water,  and  dried  without  the  aid  of 
heat.  Yellow  mercurous  iodide  is  prepared  in 
the  same  manner,  except  that  two  ounces  of 
solution  of  mercurous  nitrate  diluted  with 
water  (8  pints)  are  used  with  a  solution  of 
potassium  iodide  (1  oz.  in  4  pints  of  water). 
This  salt  darkens  much  more  quickly  when 
exposed  to  the  light  than  that  made  by  the 
U.  S.  P.  1880  process.  (A.  J.  P.,  1886.) 
Stomen  practically  confirms  these  results.  (Ber. 
d.  Chem.  Ges.,  1887;  see  also  Ph.  Era,  1888.) 
From  experiments  by  C.  H.  Wood,  it  appears 
that  the  green  iodide  is  a  mixture  of  yellow 
iodide  and  metallic  mercury.  By  continuing  the 
trituration,  the  powders  become  more  and  more 
yellow,  and  at  length  have  only  a  tinge  of  green. 
He  infers  that  pure  mercurous  iodide  is  yel- 
low, and  that  the  green  color  is  owing  to  an 
admixture  of  the  blue  of  the  mercury  with 
the  yellow  of  the  mercurous  iodide.1  (P.  /., 
1868.)  Fliickiger  (Pharmaceutische  Chemie, 
2d  ed.,  1888)  agrees  with  this  view,  and  says 
that  by  slow  sublimation,  at  a  very  gentle  heat, 
the  true  mercurous  iodide  can  be  obtained  in 
small  transparent  yellow  crystals  of  the  quad- 
ratic system  which  are  related  to  the  forms 
of  calomel.  (See  J.  P.  C,  1894,  67.)  Francois' 
process  is  essentially  the  result  of  the  reducing 
action  of  aldehyde  on  iodomercurammonium 
iodide.    (J.  P.  C,  1894,  67.) 

Properties. — It  is  officially  described  as  "  a 
bright  yellow,  amorphous  powder,  odorless  and 
tasteless.  By  exposure  to  light  it  becomes 
darker,  in  proportion  as  it  undergoes  decom- 
position into  metallic  mercury  and  mercuric 
iodide.  Almost  insoluble  in  water,  and  wholly 
insoluble  in  alcohol  or  ether.  When  slowly  and 
moderately  heated,  it  assumes  at  first  an  orange 
and  then  a  red  color,  becoming  yellow  again 
on  cooling.  When  quickly  and  strongly  heated, 
it  is  at  first  partially  decomposed  into  mercury 
and  mercuric  iodide,  and  finally  is  volatilized, 
leaving  not  more  than  0.05  percent,  of  residue. 
When  Mercurous  Iodide  is  heated  with  sulphuric 
acid  and  a  little  manganese  dioxide,  vapor  of 
iodine  is  evolved.    In  contact  with  a  solution  of 

1  Patrouillard  recommends  Dublanc's  process,  which 
consists  in  triturating  together  a  mixture  of  mer- 
curic (red)  iodide  and  of  metallic  mercury,  in  the 
following  proportions :  mercuric  iodide  227  parts ; 
mercury  100  parts.  The  mercuric  iodide  may  easily 
be  obtained  of  absolute  purity  and  in  a  state  of 
perfect  dryness  :  besides,  during  the  trituration  there 
is  no  risk  of  loss  by  volatilization.  The  mixture 
should  merely  be  moistened  with  alcohol  of  eighty  per 
cent.,  so  as  to  form  a  thin  paste,  and  well  triturated  ; 
the  reaction  takes  place  in  a  very  short  time,  and 
the  product  is  of  a  dark  greenish-yellow  color.  By 
way  of  precaution.  It  should  be  washed  with  boiling 
alcohol.  (Rip.  de  Pharm.,  1877,  549;  N.  R.,  Nov. 
1877.) 


potassium  iodide,  the  salt  is  decomposed  into 
mercuric  iodide,  which  dissolves,  and  metallic 
mercury,  which  remains  undissolved.  If  0.5  Gm. 
of  the  salt  be  shaken  with  10  Cc.  of  alcohol 
and  the  mixture  allowed  to  stand  and  then 
filtered,  a  portion  of  the  perfectly  clear  filtrate 
should  be  scarcely  affected  by  hydrogen  sul- 
phide T.S.,  nor  should  it  produce  more  than 
a  very  faint,  transient  opalescence  when 
dropped  into  water;  and  if  5  Cc.  of  the  filtrate 
be  evaporated  on  a  white  porcelain  surface, 
not  more  than  a  very  faint,  red  stain  should 
remain  (absence  of  more  than  traces  of  mer- 
curic iodide)."  U.  S.  Its  sp.  gr.  is  7.75.  If 
quickly  and  cautiously  heated,  it  sublimes  in 
red  crystals,  which  afterwards  become  yellow. 
"  Gradually  heated  in  a  test-tube,  it  yields  a 
yellow  sublimate,  which,  upon  friction,  or  after 
cooling,  becomes  red,  while  globules  of  metallic 
mercury  are  left  in  the  bottom  of  the  tube." 
Br.  1867.  It  is  sometimes  considered  to  be 
composed  of  two  atoms  of  mercury  united  with 
two  atoms  of  iodine,  Hgala,  397  +  251.8  = 
648.8,  although  most  chemists  and  the  present 
U.  S.  P.  make  its  formula  Hgl,  consisting  of 
one  atom  of  mercuiy  198.50,  and  one  of  iodine 
125.9  =  324.40.  (See  Chem.  News,  1896,  12, 
95,  306.) 

Uses. — Mercurous  iodide  is  used  in  advanced 
$y  j  ill  His.  The  dose  is  one-fifth  of  a  grain  (0.012 
Gm.),  gradually  increased  to  two  grains  (0.13 
Gm.).  It  should  never  be  given  at  the  same 
time  with  potassium  iodide,  which  converts  it 
into  mercuric  iodide  and  metallic  mercury. 

Dose,  one-iiftli  of  a  grain  (0.012  Gm.). 

HYDRARGYRI  IODIDUM  RUBRUM. 
U.  S.,  Br. 

RED  MERCURIC  IODIDE  [Biniodide  of  Mercury. 
Mercuric  Iodide,  Red  Iodide  of  Mercury] 

( hy-drilr'gy-rl   I-6d'|dum    ruTn-iim) 

Hgla  =  450.30 

"  It  should  contain  not  less  than  99.5  per- 
cent, of  pure  Mercuric  Iodide."  U.  S.  u  Pre- 
cipitated Mercuric  Iodide,  Hgla,  formed  by  the 
interaction  of  mercuric  chloride  and  potassium 
iodide."    Br. 

Mercurius  Iodatus  Ruber,  Deutoloduretum  Hy- 
drargyri, Hydrargyrum  Iodatum  Kubrum,  Ioduretum 
Hydrargyrlcum  ;  Deutoiodide  of  Mercury  ;  Iodure  mer- 
curique,  Fr.  Cod.;  Deuto-iodure  (Bl-iodure)  de  Mer- 
cure,  Fr. ;  Hydrargyrum  Bijodatum,  P.  O. ;  Quecksil 
berjodid,  Rothes  Jodquecksilber,  G. ;  Bijoduro  dl  mer- 
curic   «•»    Yoduro   mercurico,  Sp. 

*  "  Corrosive  Mercuric  Chloride,  forty  gram- 
mes [or  1  ounce  av.,  180  grains] ;  Potassium 
Iodide,  fifty  grammes  [or  1  ounce  av.,  334 
grains] ;  Distilled  Water,  a  sufficient  quantity. 
Dissolve  the  Corrosive  Mercuric  Chloride  and 
the  Potassium  Iodide,  each,  in  eight  hundred 
cubic  centimeters  [or  27  fluidounces,  24  min- 
ims] of  Distilled  Water,  and  filter  the  solutions 
separately.  Pour  both  solutions,  simulta- 
neously and  in  a  thin  stream,  with  constant 
and    very   active    stirring,   into   two    thousand 
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cubic  centimeters  [or  67  fluidounees,  5  flui- 
drachms]  of  Distilled  Water.  When  the  pre- 
cipitate has  subsided,  decant  the  supernatant 
liquid,  collect  the  precipitate  on  a  filter,  and 
wash  it  with  cold  Distilled  Water,  until  the 
washings  give  not  more  than  a  slight  opales- 
cence with  silver  nitrate  test  solution.  Finally, 
dry  it  in  a  dark  place,  between  sheets  of  bibu- 
lous paper,  at  a  temperature  not  exceeding 
40°  C.  (104°  F.),  and  keep  it  in  well-stoppered 
bottles,  protected  from  light."    U.  S. 

In  the  above  process  for  forming  mercuric 
iodide  a  double  decomposition  takes  place  be- 
tween corrosive  sublimate  and  potassium  iodide, 
resulting  in  the  formation  of  potassium  chlo- 
ride which  remains  in  solution,  and  mercuric 
iodide  which  precipitates.  The  precipitate  is 
soluble  in  the  reacting  salts,  and  hence  a  loss 
of  part  of  it  is  incurred  by  an  excess  of  either. 
It  is  best,  however,  to  have  a  slight  excess 
of  the  potassium  iodide,  which  is  furnished  by 
the  proportion  taken  in  the  formula,  as  then 
decomposition  of  the  whole  of  the  corrosive 
sublimate  is  insured,  and  any  contamination  of 
the  mercuric  iodide  by  it  prevented;  loss  by 
solution  in  the  supernatant  liquid  is  largely 
obviated  by  the  improvement  which  was  first  in- 
troduced in  the  U.  S.  P.  1890,  whereby  separate 
solutions  are  poured  simultaneously  into  a 
large  volume  of  water.  The  process  of  the 
Edinburgh  College  consisted  in  a  combination 
of  the  ingredients  by  trituration  in  due  propor- 
tion with  the  aid  of  alcohol;  but  after  the 
red  powder  was  obtained  it  was  treated  with  a 
boiling  solution  of  sodium  chloride,  which  dis- 
solved the  mercuric  iodide  to  the  exclusion  of 
any  contaminating  mercurous  iodide,  and  the 
solution  thus  obtained,  on  cooling,  deposited 
the  pure  mercuric  salt  in  crystals.  F.  R. 
Williams  states  that  in  the  manufacture  of 
the  red  iodide  on  a  large  scale  the  amount  of 
water  required  by  the  official  processes  is  very 
troublesome.  He  remedies  it  by  using  ammo- 
nium  chloride,  so  as  to  get  a  very  concentrated 
solution  of  corrosive  sublimate,  which  he  adds 
to  a  concentrated  solution  of  the  iodide.  The 
addition  of  the  ammonium  chloride  does  not 
interfere  with  the  reaction,  but  is  of  material 
service  in  assisting  in  the  solution  of  the  corro- 
sive sublimate.    (P.  J.,  June,  1873.) 

Chas.  L.  Mitchell  has  improved  upon  the  pro- 
cess of  Williams ;  see  foot-note.1 

Properties. — As  obtained  by  the  late  Edin- 
burgh process,  it  is  in  splendid  crimson  acicular 

1  Hydrargyri  lodidum  Rubrum,  Mitchell's  Process. 
Mercury,  1000  gr.  ;  Nitric  Acid,  1700  gr.  ;  Potas- 
Blum  Iodide,  1662  gr.  or  q.  s.  ;  Distilled  Water,  q.  s. 
(Instead  of  the  mercury  and  nitric  acid,  2500  gr.  of 
solution  of  mercuric  nitrate  can  be  used.)  Dissolve 
the  mercury  in  the  nitric  acid  by  the  aid  of  a  little 
heat  (in  large  quantities  this  is  not  necessary,  as  the 
reaction  between  the  acid  and  the  mercury  generates 
sufficient  heat),  .and  dilute  with  an  equal  bulk  of 
water.  Then  add  the  potassium  iodide,  dissolved  in 
eight  flutdounces  of  water,  until  no  further  precipi- 
tation ensues,  being  careful  towards  the  last  to  add 
the  solution  very  gradually,  so  as  to  avoid  dissolving 
the  mercuric  iodide  in  an  excess  of  the  liquid.  Col- 
lect the  precipitate  on  a  filter,  wash  well  with  dis- 
tilled water,  drain  and  dry.  (A.  J.  P.,  1876,  116.) 


crystals.  Kohler  has  found,  however,  that  it 
crystallizes  better  from  boiling  hydrochloric 
acid.  (Ber.  d.  Chem.  Ges.,  1879,  p.  608.)  It 
also  crystallizes  well  from  hot  saturated  solu- 
tions in  acetone,  glacial  acetic  acid,  absolute 
alcohol,  amyl  alcohol,  and  nitric  acid  of  1.2 
sp.  gr.,  see  also  Chem.  News,  1900,  24.  When 
heated  the  mass  becomes  yellow  at  about  150° 
C.  (302°  F.),  melting  at  254°  C.  (489.2°  F.) 
to  a  dark  yellow  liquid,  and  sublimes  at  349° 
C.  in  yellow  rhombic  scales,  which  become  red 
on  cooling.  Mercuric  iodide  is  a  dimorphous 
substance,  having  a  different  crystalline  form 
in  its  red  and  yellow  states.  According  to 
Schiff,  it  is  only  in  its  yellow  form  that  it  is 
soluble  in  alcohol;  hence  it  is  that,  when  sepa- 
rated by  water  from  its  alcoholic  solution,  it 
falls  in  this  condition.  (Ann.  Ch.  Ph.,  cix. 
371.)  It  forms  definite  compounds  with  the 
iodides  of  the  alkali  metals.  The  compound 
formed  with  potassium  iodide  has  been  used  as 
a  medicine.  (See  Potassium  Iodohydrar gyrate, 
in  Part  II.)  "  When  digested  with  solution 
of  soda  it  assumes  a  reddish-brown  color,  and 
the  fluid,  cleared  by  filtration  and  mixed  with 
solution  of  starch,  gives  a  blue  precipitate 
on  being  acidulated  with  nitric  acid,"  showing 
that  it  is  an  iodide.  Mercuric  iodide  consists 
of  one  atom  of  mercury  198.5,  and  two  atoms 
of  iodine  251.80  =  450.30,  and  its  formula  is 
Hgl2.  It  combines  with  mercurous  iodide,  so 
as  to  form  a  yellow  sesqui-iodide,  represented 
by  the  formula  Hgl  4-  Hgl2,  or  Hg2l3. 

"A  scarlet-red,  amorphous  powder,  odorless 
and  tasteless;  permanent  in  the  air.  Almost 
insoluble  in  water;  soluble  in  116  parts  of 
alcohol,  85  parts  of  ether,  and  1340  parts  of 
chloroform  at  25°  C.  (77°  F.) ;  soluble  in  15 
parts  of  boiling  alcohol;  also  soluble  in  solu- 
tions of  the  soluble  iodides,  mercuric  chloride, 
sodium  thiosulphate,  and  hot  solutions  of  the 
alkali  chlorides.  When  heated  to  about  150° 
C.  (302°  F.),  the  salt  becomes  yellow,  but 
again  assumes  a  red  color  on  cooling;  at  253° 
C.  (487.4°  F.)  it  fuses  to  a  dark  yellow  liquid, 
which,  on  cooling,  forms  a  yellow,  crystalline 
mass,  and  at  higher  temperatures  is  finally 
volatilized,  leaving  no  appreciable  residue.  On 
heating  the  salt  with  potassium  hydroxide  T.S., 
and  adding  a  little  sugar  of  milk,  metallic  mer- 
cury is  precipitated.  A  saturated  solution  of 
Mercuric  Iodide  in  hot  alcohol  should,  after 
cooling,  be  colorless;  and  when  diluted  with 
an  equal  volume  of  water,  the  solution  should 
not  redden  blue  litmus  paper  (absence  of  mer- 
curic chloride).  If  about  0.5  Gm.  of  Mercuric 
Iodide  be  thoroughly  agitated  with  10  Cc.  of 
distilled  water,  the  filtered  liquid  should  not 
become  more  than  slightly  colored  by  hydrogen 
sulphide  T.S.,  nor  give  more  than  a  slight 
opalescence  with  silver  nitrate  T.S.  (limit  of 
soluble  chlorides  or  iodides)."  U.  S.  "A  crys- 
talline powder  of  a  vermilion  color,  becoming 
yellow  when  a  film  of  it  spread  on  a  sheet  of 
paper  is  gently  heated  over  a  lamp.  It  is 
almost  insoluble  in  water,  dissolves  sparingly 
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in  alcohol  (90  per  cent.),  but  freely  and 
entirely  in  ether  (absence  of  mercurous  iodide), 
or  in  solution  of  potassium  iodide.  It  affords 
the  reactions  characteristic  of  mercuric  com- 
pounds and  of  iodides.  It  volatilizes  at  a  tem- 
perature under  redness,  leaving  not  more  than  a 
trace  of  fixed  matter.  When  heated  with  excess 
of  copper  it  should  yield  43.5  to  44  per  cent,  of 
metallic  mercury."    Br. 

Uses. — Mercuric  iodide  is  a  powerful  irritant 
poison.  It  has  been  used  in  similar  diseases 
with  the  mercurous  iodide,  namely,  in  scrofula 
and  syphilis,  but  is  much  more  active.  It  is 
especially  valuable  in  old,  obstinate  cases  of 
syphilis,  as  in  syphilitic  rheumatic  pains  and 
diseases  of  the  bones,  thickening  of  the  dura 
mater,  etc.  There  seems  to  be  in  these  cases 
no  practical  difference  between  its  action  and 
that  of  corrosive  sublimate,  although  sometimes 
it  is  better  borne  by  the  stomach  than  is  the 
latter  preparation.  The  dose  is  one-twentieth 
of  a  grain  (0.003  Gm.),  gradually  increased 
to  one-fourth  of  a  grain  (0.016  Gm.),  given 
in  pill.  It  is  sometimes  administered  in  water 
with  potassium  iodide  so  as  to  make  a  solu- 
tion of  potassio-mercuric  iodide.1  Cazenave 
considers  mercuric  iodide  to  be  the  best  topical 
application  in  lupus.  He  applies  it  in  thin 
layers,  every  SUE  <>r  eight  days,  to  small  por- 
tions of  the  ulcerated  surface  at  a  time,  in 
the  form  of  a  caustic  ointment,  made  of  equal 
parts  of  the  iodide,  oil,  and  lard.  The  appli- 
cation produces  severe  pain,  and  gives  rise 
to  a  sharp  inflammation,  which  soon  ter- 
minates, leaving  the  ulcer  in  an  improved 
condition,  with  a  tendency  to  cicatrize  smoothly 
and  on  a  level  with  the  surrounding  skin.  A 
solution  of  mercuric  iodide  in  olive  oil  (1  in 
5000),  which  is  to  be  prescribed  as  an  ex- 
ternal application,  has  been  prepared  by  Del- 
acour.  (See  J.  P.  C,  1903,  603;  1904, 
No.  2.) 

Dose,  one-twentieth  of  a  grain  (0.003  Gm.). 

Off.  Prep. — Liquor  Arseni  et  Hydrargyri  Iod- 
idi,  U.  B.  (Br.);  Unguentum  Hydrargyri  Iodidi 
Rubri,  Br. 

HYDRARGYRI  OXIDUM  FLAVUM. 
U.  S.,  Br. 

YELLOW  MERCURIC  OXIDE 

(hy-driir'gy-rl  Sx'i-dom  fla'vttm) 

HgO  =  214.38 

"  It  should  contain  not  less  than  99.5  per- 
cent, of  pure  Yellow  Mercuric   Oxide."    U.  S. 


1  Strop  Gibert.  Gibert's  Syrup. — A  syrup  has  been 
largely  used  In  the  French  hospitals  and  in  this  coun- 
try which  has  received  this  name.  It  is  made  by  dis- 
solving three  grains  of  mercuric  iodide  and  one  hun- 
dred and  two  grains  of  potassium  iodide  in  three 
fluidrachms  of  water,  filtering,  and  adding  sufficient 
simple  syrup  to  make  ten  fluidounces.  Each  table- 
spoonful  contains  about  one-seventh  of  a  grain  of 
mercuric  iodide  and  five  grains  of  potassium  iodide. 


"  Precipitated  Mercuric  Oxide,  HgO,  obtained 
by  the  interaction  of  mercuric  chloride  and 
sodium  hydroxide."  Br. 

Yellow  Oxide  of  Mercury ;  Hydrargyrum  Oxidatum 
Flavum  vel  Praecipltatum ;  Precipitated  Oxide  of 
Mercury,  Mercuric  Oxide ;  Oxyde  Mercurique  jaune, 
Fr.  Cod.;  Oxide  de  Mercure  jaune  ou  pr£cipite\  Fr.; 
Hydrargyrum  oxydatum  via  humida  paratum,  P.  G. ; 
PraecipTtirtes  (Gelbes)  Quecksilberoxyd,  G. ;  Ossido 
mercurico  giallo,  It. ;  Oxido  mercurico  amarillo,  Sp. 

*  "  Corrosive  Mercuric  Chloride,  one  hundred 
grammes  [or  3  ounces  av.,  231  grains] ;  Sodium 
Hydroxide,  forty  grammes  [or  1  ounce  av.,  180 
grains] ;  Distilled  Water,  a  sufficient  quantity. 
Dissolve  the  Corrosive  Mercuric  Chloride  in 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces  6J  fluidrachms]  of  warm  Distilled 
Water,  and  filter  the  solution.  Dissolve  the 
Sodium  Hydroxide  (which  should  contain  at 
least  90  percent,  of  pure,  anhydrous  sodium 
hydroxide)  in  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6i  fluidrachms]  of  cold 
Distilled  Water,  and  into  this  solution  pour 
gradually,  and  with  constant  stirring,  the  solu- 
tion of  Corrosive  Mercuric  Chloride.  Allow 
the  mixture  to  stand  for  an  hour  at  a  tem- 
perature of  about  30°  C.  (86°  F.),  stirring 
frequently.  Then  decant  the  supernatant,  clear 
liquid  from  the  precipitate,  and  wash  the  latter 
repeatedly  by  the  addition  and  decantation  of 
portions  of  Distilled  Water,  using  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms] of  Water  each  time.  Collect  the  pre- 
cipitate on  a  strainer,  and  continue  the  washing 
with  warm  Distilled  Water,  until  a  small  por- 
tion of  the  washings,  when  poured  on  a  little 
mercuric  chloride  test  solution,  no  longer  pro- 
duces a  yellowish  turbidity  at  the  line  of  con- 
tact of  the  two  liquids.  Then  allow  the  pre- 
cipitate to  drain,  and  dry  it  between  -sheets 
of  bibulous  paper,  in  a  dark  place,  at  a  tem- 
perature not  exceeding  30°  C.  (86°  F.),  and 
keep  it  in  well-stoppered  bottles,  protected 
from  light."    U.  S. 

The  process  adopted  for  this  preparation  is 
that  of  Hoffmann.  The  United  States  Phar- 
macopoeia directs  the  alkaline  solution  in  excess, 
and  the  addition  of  the  corrosive  sublimate 
to  the  alkali.  Both  these  points  are  important, 
for  if  the  corrosive  sublimate  be  in  excess, 
brown  oxychloridc  will  be  formed  towards  the 
last  of  the  decomposition,  and  when  the  alkali 
is  added  to  the  solution  of  corrosive  sublimate, 
the  same  compound  will  be  formed  from  the 
first,  and  is  with  difficulty  decomposed  by  an 
excess  of  alkali.  The  solution  of  sodium  hy- 
droxide should  be  as  free  as  possible  from 
carbonate,  to  prevent  the  formation  of  brown 
mercuric  carbonate.  The  mercuric  chloride  is 
precipitated  by  the  sodium  hydroxide,  sodium 
chloride  being  left  in  solution.  The  object 
of  the  subsequent  washing  is  to  remove  the 
sodium  chloride  and    the  excess  of  the  alkali.1 


1  Charles  L.  Mitchell  proposes  an  improvement  on 
the  official  process,  which  avoids  the  use  of  large 
vessels  when  it  is  made  on  a  large  scale.  He  takes 
of    solution    of    mercuric    nitrate    (prepared    by    dia- 
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The  process  was  improved  in  the  1890  revision 
(and  the  improvement  retained  in  the  8th 
Rev.)  through  the  use  of  a  freshly  made  solu- 
tion of  sodium  hydroxide ;  the  official  "  solu- 
tion of  potassa"  used  in  the  U.  S.  P.  1880 
process  invariably  contained  potassium  car- 
bonate, except  when  it  was  freshly  made,  and 
the  presence  of  carbonate  gave  the  mercuric 
oxide  a  reddish-brown  tint  which  was  very  ob- 
jectionable. 

Properties. — The  official  mercuric  oxide  is  of 
a  yellow  color  similar  to  that  of  the  yolk 
of  egg,  and  is  a  completely  amorphous  powder, 
exhibiting  no  evidence  of  crystalline  particles 
even  under  the  microscope.  Yellow  mercuric 
oxide  differs  from  the  red  only  by  being  amor- 
phous and  in  a  much  more  minute  state  of 
division,  the  red  oxide  by  trituration  acquir- 
ing an  orange  and  finally  a  yellow  color.  In 
consequence  of  its  different  state  of  aggre- 
gation, it  is  much  more  quickly  acted  on  by  re- 
agents than  is  the  red  oxide.  Thus,  oxalic  acid, 
which  acts  on  the  red  oxide  only  with  the  aid 
of  heat,  immediately  combines  with  the  yellow 
oxide  at  ordinary  temperatures,  producing  the 
white  oxalate,  and  while  the  latter  oxide,  in 
contact  with  chlorine,  gives  up  oxygen  to  that 
element,  forming  hypochlorous  acid  and  corro- 
sive sublimate,  the  former  exercises  scarcely 
any  influence  on  the  gas  at  common  tempera- 
tures. It  is  described  in  the  U.  S.  Pharma- 
copoeia as  "  a  light  orange-yellow,  amorphous, 
heavy,  impalpable  powder;  odorless,  and  hav- 
ing a  somewhat  metallic  taste ;  permanent  in 
the  air,  but  turning  darker  on  exposure  to 
light.  Almost  insoluble  in  water,  insoluble 
in  alcohol,  but  readily  and  completely  soluble 
in  diluted  hydrochloric  or  nitric  acid,  forming 
colorless  solutions.  When  moderately  heated, 
Yellow  Mercuric  Oxide  assumes  a  red  color. 
At  a  red  heat  it  is  completely  decomposed  into 
oxygen  and  metallic  mercury,  and  is  finally 
volatilized,  leaving  not  more  than  0.1  percent, 
of  residue.  When  moistened  with  hot  water, 
Yellow  Mercuric  Oxide  should  not  turn  red 
litmus  paper  blue.  If  0.5  Gm.  of  Yellow  Mer- 
curic Oxide  be  digested  on  a  water-bath,  for 
fifteen  minutes,  with  a  solution  of  1  Gm.  of 
oxalic  acid  in  10  Cc.  of  water,  it  will  be  con- 
verted into  white  mercuric  oxalate  (distinction 
from  red  mercuric  oxide).  On  dissolving  0.1 
Gm.  of  the  Oxide  in  10  Cc.  of  diluted  nitric 
acid,  the  resulting  solution  should  be  clear,  and 
should  not  afford  more  than  a  slight  opales- 
cence with  silver  nitrate  T.S.  (limit  of  chlo- 
rides). The  solution  of  0.5  Gm.  of  the  Oxide 
in  a  mixture  of  2  Cc.  of  hydrochloric  acid  and 
25  Cc.  of  water,  should  not  respond  to  the  tests 
for  foreign  salts,  metals,  or  arsenic,  as  de- 
scribed   under    Hydrargyri    Chloridum    Mite." 

solving  mercury  In  an  excess  of  nitric  acid),  any 
convenient  quantity ;  solution  of  sodium  hydroxide, 
U.  S.  P.,  a  sufficient  quantity.  The  solution  of  mer- 
curic nitrate  is  diluted  with  an  equal  bulk  of  water, 
and  added  to  the  solution  of  sodium  hydroxide  ;  the 
latter  should  be  In  slight  excess.  The  yellow  pre- 
cipitate Is  collected,   washed  well,  and  dried. 


U.  S.  "A  yellow  powder  yielding  nothing  to 
water,  but  being  readily  dissolved  by  hydro- 
chloric acid,  the  solution  affording  the  reactions 
characteristic  of  mercuric  salts.  Gently  heated 
it  assumes  a  red  color.  Heated  to  incipient 
redness  it  is  resolved  into  oxygen  and  the  vapor 
of  mercury,  leaving  only  an  insignificant 
amount  of  fixed  residue;  the  proportion  of 
metallic  mercury  obtained  being  92  to  92.5  per 
cent."  Br.  I.  Comere  explains  in  a  paper  in 
Repert.  de  Pharm.,  1881,  199,  the  various  con- 
ditions and  modifications  in  the  process  neces- 
sary to  make  the  oxide  vary  in  color.  (Ar.  R., 
1882,  149.) 

Uses. — The  attention  which  has  been  recently 
paid  to  the  yellow  oxide  is  owing  to  its  peculiar 
applicability  to  the  local  treatment  of  diseases 
of  the  eye,  in  consequence  of  its  amorphous 
character.  B.  Squire  of  England,  was  the 
first  to  notice  publicly  this  use  of  the  oxide 
(P.  J.,  2d  ser.,  vi.  512).  At  present  the  yellow 
oxide  is  very  largely  used  by  oculists  through- 
out the  world.  The  red  oxide,  however  carefully 
it  may  be  triturated,  even  though  in  a  perfectly 
impalpable  state,  still  shows  under  the  micro- 
scope crystalline  particles,  which  in  contact  with 
the  conjunctiva  cause  more  or  less  irritation;  it 
can,  therefore,  be  readily  understood  that,  in 
the  ordinary  mode  of  preparing  it  for  use  as 
an  ointment,  it  may  sometimes  be  productive 
of  serious  annoyance.  From  this  objection  the 
yellow  oxide  is  exempt. 

Off.  Prep. — Oleatum  Hydrargyri,  U.  8.;  Un- 
guentum  Hydrargyri  Oxidi  Flavi,  U.  8.,  Br. 

HYDRARGYRI  OXIDUM  RUBRUM. 
U.  S.,  Br. 

RED  MERCURIC  OXIDE  [Red  Precipitate] 

(hy-driir'gy-rl  5x'j-dilm  rubrum) 

HgO  =  214.38 

"  It  should  contain  not  less  than  99.5  per- 
cent, of  pure  Red  Mercuric  Oxide,  and  should 
be  kept  in  well-stoppered  bottles,  protected 
from  light."  U.  S.  "  Red  Mercuric  Oxide, 
HgO,  is  obtained  by  heating  mercurous  nitrate 
until    acid   vapors   cease   to  be   evolved."    Br. 

Peroxide  of  Mercury,  Red  Oxide  of  Mercury ; 
Hydrargyri  Nitrico-oxydum,  Mercurius  Corrosivus 
Ruber  vel  Prfficipitatus,  Oxydum  Hydrargyricum ; 
Oxyde  mercurique  rouge.  Fr.  Cod.;  Deutoxyde  ou 
Pgroxyde  de  Mercure,  Pr£eipit6  rouge,  Poudre  de  Jean 
de  Vigo,  Fr. :  Hydrargyrum  Oxydatum,  P.  O. ;  Queck- 
silberoxyd,  Rother  Praecipitat,  Quecksilber  Pracip- 
itat,  Rothes  Quecksilberoxyd,  G. ;  Ossido  mercurico 
rosso,  It.;  Oxido  mercurico  rojo,  Sp. 

Neither  Pharmacopoeia  gives  at  present  an 
official  process  for  this  oxide.  For  former 
processes,  see  below.1 

1  "  Take  of  Mercury  thirty-six  troyounces;  Nitric 
Acid  twenty-four  troyounces;  Water  tico  pints.  Dis- 
solve the  Mercury,  with  the  aid  of  a  gentle  heat,  in 
the  Acid  and  Water  previously  mixed,  and  evaporate 
to  dryness.  Rub  the  dry  mass  into  powder,  and 
heat  it  in  a  very  shallow  vessel  until  red  vapors 
cease  to  rise."  U.  S.  1870.  "  Take  of  Mercury,  by 
weight,  eight  ounces  [avoirdupois]  ;  Nitric  Acid  four 
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The  preparation  is  still  frequently  called  by 
its  older  name,  red  precipitate.  The  name 
of  red  mercuric  oxide  is  appropriate,  as  mer- 
curic nitrate  exists  in  it  merely  as  an  acci- 
dental impurity,  and  there  is  no  occasion  to 
distinguish  the  preparation  from  the  oxide 
obtained  by  calcining  mercury,  the  latter  not 
being  official,  and  perhaps  never  employed. 

In  the  preparation  of  this  mercurial,  various 
circumstances  influence  the  nature  of  the  pro- 
duct, and  must  be  attended  to,  if  it  is  desired  to 
procure  the  oxide  with  that  fine  bright  orange- 
red  color,  and  shining  scaly  appearance,  usually 
considered  desirable.  Among  these  circum- 
stances is  the  condition  of  the  mercuric  nitrate 
submitted  to  calcination.  According  to  Gay- 
Lussac,  it  should  be  employed  in  the  form  of 
small  crystalline  grains.  If  previously  pul- 
verized, as  directed  in  some  of  the  official  pro- 
cesses, it  will  yield  an  orange-yellow  powder;  if 
it  be  in  the  state  of  large  and  dense  crystals,  the 
oxide  will  have  a  deep  orange  color.  Care  must 
be  taken  that  the  mercury  and  acid  be  free 
from  impurities.  It  is  highly  important  that 
sufficient  nitric  acid  be  employed  fully  to  satu- 
rate the  mercury.  According  to  K.  Dufass  a 
mercuric  oxide  which  combines  the  good  prop- 
8  of  both  red  and  yellow  oxides,  without 
any  of  their  disadvantages,  is  obtained  as  fol- 
lows: 126  Gm.  of  potassium  earbonate  and  500 
Gm.  of  water  are  heated  to  boiling,  and  a  solu- 
tion of  100  Gm.  of  mercuric  chloride  in  1875 
Gm.  of  water  is  slowly  added  under  continued 
boiling.  The  resultant  precipitate,  after  wash- 
ing and  drying,  is  obtained  as  an  orange- 
yellow  crystalline  powder.  (Suddeut.  Apoth. 
Ztg.,  1902,  836.)  Paysse,  who  paid  great  at- 
tention to  the  manufacture  of  red  precipitate, 
recommended  70  parts  of  nitric  acid  from  34° 
to  38°  Baume,  to  50  parts  of  mercury.  This, 
however,  is  an  excess  of  acid.  We  have  been 
told  by  a  skilful  practical  chemist  of  Philadel- 
phia that  he  has  found,  by  repeated  experi- 
ment, 7  parts  of  nitric  acid  of  35°  Baume-  to 
be  sufficient  fully  to  saturate  6  parts  of  mer- 
cury. Less  will  not  answer,  and  more  will  be 
useless.     It  is  not  necessary  that  the  salt  should 


fluidounccs  and  a  half  [Imperial  measure]  ;  Water 
two  fluidounces  [Imp.  meas.].  Dissolve  half  the 
Mercury  in  the  Nitric  Acid  diluted  with  the  Water, 
evaporate  the  solution  to  dryness,  and  with  the  dry 
salt  thus  obtained,  triturate  the  remainder  of  the 
Mercury  until  the  two  are  uniformly  blended  to- 
gether. Heat  the  mixture  in  a  porcelain  dish,  with 
repeated  stirring,  until  acid  vapors  cease  to  be 
evolved."    Br.  1885.  ._      „ 

In  this  process  the  mercury  Is  dissolved  by  the 
nitric  acid,  forming  either  mercuric  nitrate,  or  a 
mixture  of  this  with  mercurous  nitrate.  The  re- 
sulting mass  when  exposed  to  a  strong  heat  Is  decom- 
posed, giving  out  red  nitrous  fumes,  and  assuming 
successively  a  yellow,  an  orange,  and  a  brilliant 
purple-red  color,  which  becomes  orange-red  on  cooling. 
These  changes  are  owing  to  the  gradual  separation 
and  decomposition  of  the  nitric  acid,  by  the  oxygen 
of  which  the  mercurous  oxide,  if  any  be  present,  is 
converted  into  mercuric  oxide,  while  nitrogen  dioxide 
gas  escapes,  and  becomes  nitrogen  tetroxlde  on  con- 
tact with  the  air.  The  mercuric  oxide  Is  left  behind, 
but  in  general  not  quite  free  from  the  nitrate,  which 
cannot  be  wholly  decomposed  by  heat  without  en- 
dangering the  decomposition  of  the  oxide  Itself,  and 
the  volatilization  of  the  metal. 


be  removed  from  the  vessel  in  which  it  is 
formed;  it  is  even  asserted  that  the  product  is 
always  more  beautiful  when  the  calcination  is 
performed  in  the  same  vessel.  A  glass  flask 
may  be  used  with  a  large  flat  bottom,  so  that 
an  extended  surface  may  be  exposed  and  all 
parts  heated  equally.  The  metal  and  acid  hav- 
ing been  introduced,  the  flask  should  be  placed 
in  a  sand  bath,  and  covered  with  sand  up  to  the 
neck.  The  solution  of  the  mercury  should  be 
favored  by  a  gentle  heat,  which  should  after- 
wards be  gradually  increased  till  red  vapors 
appear,  then  maintained  as  equably  as  possible 
until  these  vapors  cease  and  at  last  slightly 
elevated  until  oxygen  gas  begins  to  escape. 
This  may  be  known  by  the  increased  brilliancy 
with  which  a  taper  will  burn  if  placed  in  the 
mouth  of  the  flask,  or  by  its  rekindling  if  par- 
tially extinguished.  Too  high  a  temperature 
must  be  carefully  avoided,  as  it  decomposes  the 
oxide  and  volatilizes  the  mercury.  At  the  close 
of  the  operation,  the  mouth  of  the  vessel  should 
be  stopped,  and  the  heat  gradually  diminished, 
the  flask  being  still  allowed  to  remain  in  the 
sand  bath.  These  last  precautions  are  said  to 
be  essential  to  the  fine  red  color  of  the  prepara- 
tion. It  is  best  to  operate  upon  a  large  quan- 
tity of  materials,  as  the  heat  may  be  thus  more 
uniformly  maintained.  The  former  direction 
of  the  Br.  Ph.,  to  rub  a  portion  of  mercury 
with  the  nitrate  before  decomposing  it,  ren- 
ders the  process  more  economical,  as  the  nitric 
acid,  which  would  otherwise  be  dissipated,  is 
thus  employed  in  oxidizing  an  additional  quan- 
tity of  the  metal.  As  the  process  is  ordinarily 
conducted  in  laboratories,  the  mercuric  nitrate 
is  decomposed  in  shallow  earthen  vessels,  several 
of  which  are  placed  upon  a  bed  of  sand,  in 
the  chamber  of  an  oven  or  furnace,  provided 
with  a  flue  for  the  escape  of  the  vapors.  Each 
vessel  may  conveniently  contain  ten  pounds  of 
the  nitrate.  There  is  always  loss  in  the  opera- 
tion thus  conducted.1  Egeling  states  that  this 
oxide  can  be  prepared  by  precipitation  so  that 
the  resulting  product  cannot  be  distinguished 
from  that  made  by  ignition.  Into  a  boiling 
solution  of  mercuric  chloride  (1:5)  a  boiling 
concentrated  solution  of  potassium  hydroxide 
is  poured,  until  the  dark  brown  color  of  the  oxy- 
chloride  is  changed  to  a  bright  red,  and  the 
liquid  reacts  faintly  alkaline;  this  is  poured 
into  20  volumes  of  boiling  water,  and  the  pre- 
cipitate collected,  washed  and  drained.  (Ph. 
Ztg.,   92,  517.) 

Properties. — Red  precipitate,  well  prepared, 
has  a  brilliant  red  color,  with  a  shade  of  orange, 
a  shining  scaly  appearance,  and  an  acrid  taste. 
It  is  very  slightly  soluble  in  water,  of  which 
Barker  found  1000  parts  to  take  up  0.62  of 
the  oxide.  Christison  found  1  part  of  the 
oxide  to  be  dissolved  by  about  7000  parts  of 
boiling  water,  and  the  solution  to  give  a  black 

1  For  a  process  for  Hydrargyrum  prweipitatum  per 
se.  precipitate  per  ee,  or  calcined  mercury,  all  practi- 
cally identical  with  red  mercuric  oxide,  see  U.  S.  D., 
17th  ed.,  704. 
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precipitate  with  hydrogen  sulphide.  Tannic  acid 
precipitates  metallic  mercury  from  an  aqueous 
solution  of  the  oxide,  especially  when  heated. 
(Bullock,  Proc.  A.  Ph.  A.,  1858,  p.  306.)  It 
is  insoluble  in  cold  alcohol  and  ether.  (Ibid.) 
Nitric  and  hydrochloric  acids  dissolve  it  with- 
out effervescence.  "  Heavy,  orange-red,  crys- 
talline scales,  or  a  crystalline  powder,  becoming 
more  yellow  the  finer  it  is  divided;  odorless, 
and  having  a  somewhat  metallic  taste;  per- 
manent in  the  air.  Almost  insoluble  in  water, 
insoluble  in  alcobol,  but  readily  and  completely 
soluble  in  diluted  hydrochloric  or  nitric  acid, 
forming  colorless  solutions.  When  heated  to 
about  400°  C.  (752°  F.),  Red  Mercuric  Oxide 
becomes  dark  violet  or  almost  black,  but  as- 
sumes its  original  color  on  cooling.  At  a 
red  heat  it  is  completely  decomposed  into 
oxygen  and  metallic  mercury,  and  is  finally 
volatilized,  leaving  no  appreciable  residue.  If 
0.5  Gm.  be  digested  on  a  water-bath  with  a 
solution  of  1  Gm.  of  oxalic  acid  in  10  Cc.  of 
water,  it  will  not  change  color  within  two 
hours  (distinction  from  yellow  mercuric  oxide). 
If  1  Gm.  of  Red  Mercuric  Oxide  be  mixed  with 
5  Cc.  of  water,  and  2  Cc.  of  sulpburic  acid 
added,  the  mixture  cooled,  and  2  Cc.  of  ferrous 
sulphate  T.S.  be  carefully  poured  upon  it, 
no  brown  zone  should  be  developed  at  the  fine 
of  contact  upon  standing  (absence  of  nitrate). 
On  dissolving  0.1  Gm.  of  the  Oxide  in  10  Cc. 
of  diluted  nitric  acid,  the  resulting  solution 
should  be  clear,  and  should  not  produce  more 
than  a  slight  opalescence  with  silver  nitrate  T.S. 
(limit  of  chlorides).  The  solution  of  0.5  Gm.  of 
the  Oxide  in  a  mixture  of  2  Cc.  of  hydrochloric 
acid  aud  25  Cc.  of  water,  should  not  respond  to 
the  tests  for  foreign  salts,  metals,  or  arsenic,  as 
described  under  Hydrargyri  Chloridum  Mite." 
U.  S.  "  Orange-red  crystalline  scales  or  pow- 
der answering  to  the  tests  given  under  '  Hy- 
drargyri Oxidum  Flavum.'  When  gently 
heated  it  becomes  dark  violet,  but  resumes  its 
orange-red  color  on  cooling.  When  heated  in 
a  dry  test-tube  it  should  not  evolve  orange 
fumes  (absence  of  nitrates)."  Br.  It  is  essen- 
tially mercuric  oxide,  consisting  of  one  atom 
of  the  metal  198.5,  and  one  of  oxygen  15.88  = 
214.38;  but  in  its  ordinary  state  it  always  con- 
tains a  minute  proportion  of  nitric  acid,  prob- 
ably in  the  state  of  subnitrate.  According  to 
Brande,  when  rubbed  and  washed  first  with  a 
solution  of  potassium  hydroxide,  and  then  with 
distilled  water,  and  carefully  dried,  it  may  be 
regarded  as  nearly  pure  mercuric  oxide.  It  is 
said  to  be  sometimes  adulterated  with  brickdust,  ? 
red  lead,  etc.,  but  these  may  be  readily  detected, 
as  mercuric  oxide  is  wholly  dissipated  if  thrown 
upon  red  hot  iron.  The  disengagement  of  red 
vapors  when  it  is  heated  indicates  the  presence 
of  mercuric  nitrate. 

Uses. — This  preparation  is  too  harsh  and 
irregular  in  its  operation  for  internal  use,  but 
is  still  employed  externally  as  a  stimulant  and 
escharotic  in  the  state  either  of  powder  or  of 
ointment,  although  to  a  great  extent  supplanted 


by  the  yellow  oxide.  The  powder  is  sprinkled  on 
the  surface  of  chancres,  and  indolent,  flabby,  or 
fungous  ulcers.  The  powder  should  be  finely 
levigated.1 

Off.  Prep. — Liquor  Hydrargyri  Nitratis,  U.  B.; 
Unguentum  Hydrargyri   Oxidi   Rubri,   U.   S.,  Br. 

HYDRARGYRUM.  U.  S.,  Br. 

MERCURY  [Quicksilver] 

( hy-drar/gy-rum ) 

Hg=  198.50 

"It  should  contain  not  less  than  99.9  per- 
cent, of  pure  metallic  Mercury,  and  should  be 
kept  in  strong,  well-stoppered  bottles."  U.  S. 
"A  metal  obtained  from  native  mercuric  sul- 
phide."   Br. 

Hydrargyrum  Vivum,  Mercurius  Vivus,  Argentum 
Vlvum  ;  Mercure  Purine,  Fr.  Cod. ;  Vif  Argent,  Fr. ; 
Hydrargyrum,  P.  Q.;  Quecksilber,  G.;  Mercurio, 
It.,  Sp. 

Mercury  is  found  pure,  forming  an  amalgam 
with  silver,  in  the  form  of  chloride  (native 
calomel),  but  most  abundantly  as  the  sulphide 
or  native  cinnabar.  Mines  of  this  metal  are 
found  at  Almaden  in  Spain,  at  Idria  in  Car- 
niola,  in  the  former  duchy  of  Deux-Ponts,  in 
Belluno,  a  province  of  Venetia,  in  Corsica,  in 
the  Philippine  Islands  and  China,  near  Huan- 
cavelica  in  Peru,  near  Azogue  in  Colombia, 
at  Durango  in  Mexico,  at  Yulgilbar,  New  South 
Wales,  at  New  Almaden,  New  Idria,  and  other 
localities  in  Santa  Clara  County,  California, 
about  sixty-six  miles  from  San  Francisco,  and 
in  Brewster  and  other  counties  in  Texas.  The 
most  ancient  mine  is  that  of  Almaden  in 
Spain,  which  was  worked  before  the  Christian 
era.  This  mine,  and  the  mines  of  California, 
are  the  most  productive  at  the  present  day,  the 
Spanish  mine  yielding  about  three  and  a  quarter 
millions  of  pounds,  and  the  California  mines 
about  two-thirds  of  this  amount  annually.  The 
ore  in  all  the  mines  mentioned  is  cinnabar. 
The  cinnabar  from  old  Almaden  is  of  a  dull- 
red  color  in  mass,  of  a  dull  brick-red  color 
when  in  fine  powder,  and  of  the  sp.  gr.  3.6. 
That  from  New  Almaden  is  of  a  bright-red 
color,  slightly  inclining  to  purple,  not  so  hard 
as  the  Spanish  ore,  of  a  brilliant  vermilion  color 
in  powder,  and  of  the  sp.  gr.  4.4.  The  Cali- 
fornia cinnabar  is  richer  in  mercury,  because 
purer,  than  the  Spanish,  the  former  yielding 
about  ;70  and  the  latter  about  38  per  cent,  of 
mercury,  according  to  the  analysis  of  Adam 
Bealey.  The  California  mine  had  been  long 
known  to  the  Indians,  but  its  commercial  value 
was  first  made  known  about  1843,  by  a  Mex- 
ican, named  Castillero,  who  became  its  first 
owner.  At  present  it  is  in  the  hand  of  Ameri- 
cans. Ruschenberger  has  detected  selenium  in 
California  cinnabar. 

1  Hydrargyri  Oxidum  Nigrum,  TJ.  S.  1850.  Black 
Mercurous  Oxide. — This  preparation  has  been  dropped 
from  both  Pharmacopoeias,  and  is  now  very  rarely 
used.  For  a  full  account  of  its  preparation,  uses, 
and  properties,   see  U.   S.  D.,   14th  ed.,   1256. 
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Extraction. — Mercury  is  obtained  almost  ex- 
clusively from  the  sulphide  or  native  cinna- 
bar. It  is  extracted  by  two  principal  pro- 
cesses. According  to  one  process,  the  mineral 
is  picked,  pounded,  and  mixed  with  lime.  The 
mixture  is  then  introduced  into  cast  iron 
retorts,  which  are  placed  in  rows,  one  above 
the  other,  in  an  oblong  furnace,  and  connected 
with  earthenware  receivers  one-third  full  of 
water.  Heat  being  applied,  the  lime  combines 
with  the  sulphur,  so  as  to  form  calcium  sul- 
phide and  sulphate,  while  the  mercury  distils 
over,  and  is  condensed  in  the  receivers.  The 
other  process  is  practised  at  Almaden  in  Spain. 
Here  a  square  furnace  is  employed,  the  floor 
of  which  is  pierced  with  many  holes,  for  the 
passage  of  the  flame  from  the  fireplace  beneath. 
In  the  upper  and  lateral  part  of  the  furnace, 
holes  are  made,  communicating  with  several 
rows  of  aludels,  formed  of  adapters  passing 
into  one  another,  which  terminate  in  a  small 
chamber  that  serves  both  as  condenser  and 
receiver.  The  mineral,  having  been  picked  by 
hand  and  pulverized,  is  kneaded  with  clay,  and 
formed  into  small  masses,  which  are  placed  on 
the  floor  of  the  furnace.  Heat  being  applied, 
the  sulphur  burns,  and  the  volatilized  mercury 
passes  through  the  aludels  to  be  condensed 
in  the  chamber. 

Mercury,  as  found  in  commerce,  is  contained 
in  cylindrical  wrought  iron  bottles,  called  flasks, 
each  containing  76£  pounds.1  Since  the  reg- 
ular working  of  the  California  mine  of  New 
Almaden,  the  importation  of  the  metal  from 
Spain  and  Austria  has  gradually  diminished, 
and  at  present  the  domestic  production  is  suffi- 
cient not  only  to  supply  the  home  consumption, 
but  to  give  an  excess  for  exportation.  In  the 
year  1862  the  different  mines  of  California 
were  said  to  be  yielding  mercury  at  the  rate 
of  four  millions  of  pounds  per  annum  (A.  J. 
P.,  Sept.  1862,  410),  which  had  increased  in 
1877  to  over  six  million  pounds,  but  then  fell 
off  again.  The  production  for  1903  was  35,620 
flasks,  of  which  California  produced  30,591 
and  Texas  5029;  for  1904,  34,570  flasks,  of 
which  California  produced  29,234  and  Texas 
5336.  The  world's  production  at  present  is 
about  7,000,000  lbs.  The  exports  are  made 
principally  to  China,  Mexico,  Chili,  and  Peru. 
The  chief  uses  of  the  metal  are  in  mining  silver 
and  gold,  in  preparing  vermilion,  in  making 
thermometers  and  barometers,  in  silvering 
looking  glasses,  and  in  forming  various  phar- 
maceutical compounds. 

Properties. — Mercury  is  "  a  shining,  silver- 
white  metal,  without  odor  or  taste.  It  is  liquid 
at  ordinary  temperatures  and  easily  divisible 
into  spherical  globules;  but  when  cooled  to 
—39.38°  C.  (—38.88°  F.),  it  forms  a  ductite, 
malleable  mass.  Specific  gravity :  13.535  at  25° 
C.  (77°  F.).  Insoluble  in  the  ordinary  sol- 
vents, also  in  concentrated  hydrochloric  acid, 
and,    at    ordinary    temperatures,    in    sulphuric 

1  Since  June  1st,  1904,  the  flasks  have  contained 
uniformly    75    lbs. 


acid;  but  it  dissolves  in  the  latter  when  boiled 
with  it,  and  is  readily  and  completely  soluble 
in  nitric  acid.  At  ordinary  temperatures  it 
volatilizes  very  slowly,  more  rapidly  as  the 
temperature  increases, and  at  357.25°  C.  (675.05° 
F.),  it  boils  and  is  completely  volatilized, 
yielding  a  colorless,  very  poisonous  vapor,  and 
no  appreciable  residue.  When  globules  of 
Mercury  are  dropped  upon  white  paper,  they 
should  roll  about  freely,  retaining  their  globular 
form,  and  leaving  no  streaks  or  traces.  It 
should  be  perfectly  dry  and  present  a  bright 
surface  even  after  agitation  in  contact  with  air. 
On  boiling  5  Gm.  of  Mercury  with  5  Cc.  of 
water  and  4.5  Gm.  of  sodium  thiosulphate,  in 
a  test-tube  for  about  one  minute,  the  Mercury 
should  not  lose  its  lustre,  and  should  not  acquire 
more  than  a  slightly  yellowish  shade  (absence 
of  more  than  slight  traces  of  foreign  metals)." 
U.  S.  When  perfectly  pure  it  undergoes  no 
alteration  by  the  action  of  air  or  water,  but  in 
its  ordinary  state  suffers  a  slight  tarnish. 
When  heated  to  near  the  boiling  point,  it 
gradually  combines  with  oyxgen,  and  is  con- 
verted into  mercuric  oxide;  but  at  the  tem- 
perature of  ebullition  it  parts  with  the  oxygen 
with  which  it  had  combined,  and  is  reduced 
again  to  the  metallic  state.  It  boils  at  357.25° 
C.  (675.05°  F.),  yielding  a  colorless  vapor, 
and  congeals  at  —39.4°  C.  (—39°  F.),  form- 
ing a  malleable  solid  of  tin-white  color.  It 
is  a  good  conductor  of  heat,  and  its  specific 
heat  is  small.  It  is  not  attacked  by  hydro- 
chloric acid,  nor  by  cold  sulphuric  acid;  but 
boiling  sulphuric  acid  or  cold  nitric  acid  dis- 
solves it,  producing  mercurous  sulphate  and 
mercurous  nitrate,  respectively,  with  the  extri- 
cation, in  the  former  case,  of  sulphurous  acid; 
in  the  latter,  of  nitrogen  dioxide,  becoming 
hyponitric  acid  fumes.  Its  combinations  are 
numerous,  and  several  of  them  constitute  im- 
portant medicines.  It  forms  two  series  of  com- 
pounds, the  mercurous  compounds  containing  the 
atom  Hg1,  and  the  mercuric  compounds  con- 
taining the  atom  Hg11. 

Mercury,  as  it  occurs  in  commerce,  is  in 
general  sufficiently  pure  for  pharmaceutical  pur- 
poses. Occasionally  it  contains  foreign  metals, 
as  lead,  tin,  zinc,  and  bismuth.  Brande  in- 
forms us  that  in  examining  large  quantities 
of  this  metal  in  the  London  market  he  found 
it  in  only  one  instance  intentionally  adulterated. 
When  impure,  the  metal  has  a  dull  appearance, 
leaves  a  trace  on  white  paper,  is  deficient  in 
due  fluidity  and  mobility,  as  shown  by  its  not 
forming  perfect  globules,  is  not  totally  dis- 
sipated by  heat,  and  when  shaken  in  a  glass 
bottle  coats  its  sides  with  a  pellicle,  or,  if  very 
impure,  deposits  a  black  powder.  If  agitated 
with  strong  sulphuric  acid,  the  adulterating 
metals  become  oxidized  and  dissolved,  and  thus 
the  mercury  may  to  a  limited  extent  be  puri- 
fied. Lead  is  detected  by  shaking  the  sus- 
pected metal  with  equal  parts  of  acetic  acid 
and  water,  and  then  testing  the  acid  by  sodium 
sulphate  or  potassium  iodide.     The  former  will 
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produce  a  white,  the  latter  a  yellow,  precipitate, 
if  lead  be  present.  Bismuth  is  discovered  by 
dropping  a  nitric  solution  of  the  mercury, 
prepared  without  heat,  into  distilled  water, 
when  bismuth  subnitrate  will  be  precipitated. 
The  complete  solubility  of  the  metal  in  nitric 
acid  shows  that  tin  is  not  present,  and,  if 
hydrogen  sulphide  does  not  act  upon  hydro- 
chloric acid  previously  boiled  upon  the  metal, 
the  absence  of  contaminating  metals  is  shown. 
Mercury  may  be  purified  by  digesting  it  with  a 
small  portion  of  weak  nitric  acid,  or  with  a 
solution  of  mercuric  chloride,  whereby  all  the 
ordinary  contaminating  metals  will  be  removed. 
The  purification  by  nitric  acid  is,  according 
to  L.  Meyer  (Zeit.  An.  Chem.,  ii.  241),  best 
effected  as  follows:  The  metal  is  allowed  to 
flow  in  a  very  thin  stream  from  a  small  open- 
ing in  a  glass  funnel  into  a  wide  glass  tube 
1.25  M.  high  and  5  cm.  in  diameter,  which  con- 
tains a  dilute  mixture  of  water  and  nitric 
acid.  A  narrow  tube  is  fastened  to  the  bottom 
of  this,  curved  upward  so  as  to  discharge  the 
mercury  at  a  height  of  10  cm.  above  the  lower 
end  of  the  wide  tube;  from  this  the  pure  metal 
flows;  it  has  then  only  to  be  washed  with  water 
and  dried.  The  above  operation  may  have  to 
be  repeated  several  times,  and  the  metal  if 
pure  must  leave  no  residue  when  dissolved  in 
pure  nitric  acid,  evaporated  to  dryness,  and 
ignited.  To  separate  mechanical  impurities, 
moisture,  or  small  quantities  of  oxide,  mercury 
may  be  filtered  by  collecting  it  in  a  sound  piece 
of  chamois  leather  and  gathering  the  corners  to- 
gether, forcibly  squeezing  the  particles  through 
the  pores  of  the  leather.  Mercury,  however, 
is  usually  purified  by  distillation.1  Being  much 
more  volatile  than  the  contaminating  metals, 
it  rises  first  in  distillation,  while  they  are  left 
behind.  But  it  is  necessary  to  avoid  pushing 
the  distillation  too  far,  for  in  that  event  some 
of  the  foreign  metals  are  apt  to  be  carried 
over.  The  British  Council,  on  account  of  this 
danger,  directed  only  five-sixths  of  the  mercury 
to  be  distilled.  The  distilled  product  is  boiled 
for  a  few  minutes  with  diluted  hydrochloric 
acid,  which,  while  it  does  not  attack  the  mercury, 
dissolves  any  contaminating  metals  which  may 
have  passed  over.  The  distillation  is  directed 
to  be  performed  from  a  glass  retort  or  iron 
bottle;  but  it  is  more  conveniently  conducted 
from  the  latter,  over  a  common  fire,  into  water 
contained  in  a  receiver.  In  small  operations 
a  wash  hand  basin  will  answer  for  a  receiver. 

1  The  British  Pharmacopoeia  of  1864  gave  the  fol- 
lowing process  for  the  purification  of  mercury,  using 
for  this  purpose  an  impure  form  of  the  metal,  under 
the  name  of  Commercial  Meicury  or  Quicksilver: 

"  Take  of  Mercury  of  Commerce  three  pounds 
[avoirdupois];  Hydrochloric  Acid  three  fluidrachms : 
Distilled  Water  a"  sufficiency.  Place  the  Commercial 
Mercury  in  a  glass  retort  or  iron  bottle,  and  applying 
heat  cause  two  pounds  and  a  half  of  the  metal  to 
distil  over  into  a  flask  employed  as  a  receiver.  Boll 
on  this  for  five  minutes  the  Hydrochloric  Acid 
diluted  with  nine  fluidrachms  of  Distillled  Water, 
and  having,  by  repeated  affusions  of  Distilled  Water 
and  decantations,  removed  every  trace  of  acid,  let 
the  mercury  be  transferred  to  a  porcelain  capsule, 
and  dried  first  by  filtering  paper,  and  finally  on  a 
water-bath."  Br.  1864. 


Millon  has  ascertained  the  curious  fact  that 
the  presence  of  so  small  a  quantity  as  one 
ten-thousandth  of  lead  or  zinc  in  mercury  raises 
its  boiling  point.  Violette  has  made  known 
a  method  of  distilling  mercury,  or  amalgamated 
silver,  which  presents  many  advantages.  It 
consists  in  subjecting  the  metal,  in  iron  ves- 
sels, to  a  current  of  high  pressure  steam,  which 
serves  the  double  purpose  of  imparting  the 
necessary  heat,  and  carrying  over  the  mercurial 
vapor  by  a  mechanical  agency.  (Philos.  Mag., 
Dec.  1850.)  As  it  is  difficult  and  troublesome 
to  purify  mercury  by  distillation,  it  is  better  to 
purchase  pure  samples  of  the  metal,  which 
may  always  be  found  in  the  market.1 

Mercury  is  detected  with  great  delicacy  by 
Smithson's  process,  which  consists  in  the  use 
of  a  plate  of  tin,  lined  with  one  of  gold,  in 
the  form  of  a  spiral.  When  immersed  in  a 
mercurial  solution,  this  galvanic  combination 
causes  the  precipitation  of  the  mercury  on  the 
gold,  which  consequently  contracts  a  white 
stain.  In  order  to  be  sure  that  the  stain  is 
caused  by  mercury,  the  metal  must  be  volatilized 
in  a  small  tube,  so  as  to  obtain  a  characteristic 
globule.  Danger  and  Flandin  have  improved 
on  Smithson's  process.  (See  Chem.  Gaz.,  No. 
61,  p.  191.)  A  minute  portion  of  any  of  the 
preparations  of  mercury,  either  in  the  solid 
state  or  in  concentrated  solution,  being  placed 
on  a  bright  plate  of  copper,  and  a  drop  of  a 
strong  solution  of  potassium  iodide  added,  a 
silvery  characteristic  stain  will  immediately 
appear  on  the  copper. 

Uses. — Mercury  in  its  uncombined  state  is 
inert,  but  in  combination  acts  as  a  peculiar 
and  universal  stimulant.  When  exhibited  in 
minute  division,  as  it  exists  in  several  prepara- 
tions, it  produces  its  peculiar  effects,  but  this 
does  not  prove  that  the  uncombined  metal  is 
active,  but  only  that  the  condition  of  minute 
division  is  favorable  to  chemical  combination, 
and  consequently  to  its  solution  in  the  stomach. 
Its  compounds  exhibit  certain  general  medicinal 
properties  and  effects  which  belong  to  the  whole 
as  a  class,  while  each  individual  preparation 
is  characterized  by  some  peculiarity  in  its 
operation.  In  this  place  we  shall  consider  the 
physiological  action  of  mercury,  and  the  prin- 
ciples by  which  its  administration  should  be 
regulated;  its  effects  as  modified  in  its  different 
combinations  will  be  noticed  under  the  head 
of  the  several  preparations.  Of  the  modus 
operandi  of  mercury  we  know  nothing,  except 
that  it  possesses  a  peculiar  alterative  power 
over  the  vital  functions.     This  alterative  power 

1  Measuring  Definite  Quantities  of  Mercury. — H. 
Krai  calls  attention  to  a  simple  method  for  measuring 
mercury  in  operations  in  which  approximately 
Identical  quantities  of  the  metal  are  required.  It 
consists  of  using  a  goose  quill,  into  which  the  neces- 
sary quantity  of  mercury  has  been  weighed.  A  small 
hole  is  then  cut  immediately  above  the  surface  of 
mercury,  and  the  apparatus  is  ready  for  use.  By 
simply  immersing  it  Into  the  bottle  "containing  the 
mercury,  it  is  filled  through  the  opening,  and  uniform 
quantities,  sufficiently  accurate  for  practical  purposes, 
are  thus  easily  measured. — Ph.  Centralh..  1895. 
422,  423. 
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is  sometimes  exerted  without  being  attended 
with  any  other  vital  phenomenon  than  the 
removal  of  disease,  while  at  other  times  it  is 
accompanied  with  certain  obvious  effects,  such 
as  a  quickened  circulation,  a  frequent  jerking 
pulse,  and  increased  activity  of  all  the  secre- 
tory functions,  particularly  those  of  the  sali- 
vary glands  and  the  liver.  When  mercury  acts 
slowly  as  an  alterative,  there  is  not  the  least 
apparent  disturbance  of  the  circulation.  When 
it  operates  decidedly  and  obviously,  it  is  very 
prone  to  cause  an  immoderate  flow  of  saliva 
and  produce  the  condition  denominated  ptya- 
lism  or  salivation.  Mercury  has  been  detected 
in  most  of  the  solids  and  fluids  of  the  body, 
including  the  blood.  When  in  the  blood  it 
cannot  be  detected  by  the  ordinary  tests,  on 
account  of  its  intimate  union  with  the  organic 
matter  of  that  Liquid.  To  discover  it,  the  blood 
must  be  subjected  to  destructive  distillation. 
The  liver  is  the  organ  which  retains  mercury 
the  longest.  It  has  been  detected  in  that  viscus 
though  absent  in  the  lungs,  heart,  bile,  and 
spinal  marrow.1  Mercury  has  been  used  in 
almost  every  disease,  but  too  often  with  evil 
results.  In  functional  derangement  of  the 
digestive  organs,  mercurials  in  minute  doses 
often  exert  a  salutary  operation,  subverting  the 
morbid  action,  and  that,  too,  by  their  slow, 
alterative  effects,  without  affecting  the  mouth. 
In  these  cases,  no  decided  disturbance  of  the 
vital  function  takes  place,  but  the  alvine  dis- 
charges, if  clay-colored,  are  generally  restored 
to  their  natural  hue;  whether  the  liver  be  torpid 
and  obstructed  as  in  jaundice,  or  pouring  out 
a  redundancy  of  morbid  bile  as  in  mchnui, 
the  judicious  use  of  mercury  seems  equally 
efficacious  in  unloading  the  viscus,  or  restoring 
its  secretion  to  a  healthy  state.  In  chronic  in- 
flammation of  the  mucous  and  serous  mem- 
branes, the  alterative  effects  of  mercury  are 
sometimes  attended  with  much  benefit.  In 
many  of  these  case-  effusion  has  taken  place, 
and  under  these  circumstances  the  mercury 
often  proves  useful  as  well  by  promoting  ab- 
sorption as  by  removing  the  chronic  inflam- 
mation on  which  the  effusion  depends.  Hence 
it  is  often  given  with  advantage  in  chronic 
forms  of  meningitis,  bronchitis,  pleuritic,  pneu- 
monitis, dysentery,  rheumatism,  etc.,  and  in  hy- 
drocephalus, hydrothorax,  ascites,  and  general 
dropsy.  Mercury  may  also  be  advantageously 
resorted  to  in  certain  states  of  febrile  disease. 
In  some  forms  of  remittent  and  typhoid  fever, 
a  particular  stage  is  marked  by  a  parched 
tongue,  torpor  of  the  bowels,  scanty  urine, 
and  dryness  of  the  surface.  Here  the  very 
cautious  employment  of  mercury  is  sometimes 
serviceable.  It  acts  in  such  cases  by  increasing 
the  secretions. 

In  syphilitic  affections,  mercury,  until  of  late 
years,  was  held  to  be  indispensable.  Of  its 
mode  of  action  in  these  affections  we  know 
nothing.       Without  entering  into  the  question 

1  For  a  method  of  detecting  mercury  in  the  urine, 
see  P.  J.,  Aug.  1873,  145. 


of  the  necessity  of  mercury  in  venereal  com- 
plaints, we  are  free  to  admit  that  the  dis- 
cussion which  has  grown  out  of  it  has  shown 
that  this  remedy  has  frequently  been  unneces- 
sarily resorted  to  in  syphilis.  For  inducing  the 
specific  effects  of  mercury  on  the  constitution, 
blue  pill  or  calomel  is  generally  resorted  to. 
In  order  to  procure  what  has  been  called  the 
slow  alterative  effects  of  the  metal,  from  half 
a  grain  to  a  grain  (0.032  to  0.065  Gm.)  of  blue 
pill  may  be  given  in  the  twenty-four  hours,  or 
from  a  sixth  to  a  fourth  of  a  grain  (0.01  to  0.016 
Gm.)  of  calomel;  or,  if  a  gentle  ptyahsm  be 
desired,  two  or  three  grains  (0.13  or  0.20  Gm.) 
of  the  former,  or  a  grain  of  the  latter  (0.065 
Gm.)  may  be  given  two  or  three  times  a  day. 
Where  the  bowels  are  peculiarly  irritable,  it 
is  often  necessary  to  introduce  the  metal  by 
means  of  friction  with  mercurial  ointment. 
Where  a  speedy  effect  is  desired,  the  metal 
may  be  advantageously  given   hypodermically. 

The  first  observable  effects  of  mercury  in 
inducing  ptyalism  are  a  coppery  taste  in  the 
mouth,  a  slight  soreness  of  the  gums,  and  an 
unpleasant  sensation  in  the  sockets  of  the 
teeth  when  the  jaws  are  firmly  closed.  Shortly 
afterwards  the  gums  begin  to  swell,  a  line  of 
whitish  matter  is  seen  along  their  edges,  and 
the  breath  is  infected  with  a  peculiar  and 
very  disagreeable  odor,  called  the  mercurial 
fetor.  The  saliva  at  the  same  time  begins  to 
flow,  and,  if  the  affection  proceed,  the  gums, 
tongue,  throat,  and  lace  become  much  swollen; 
ulcerations  attack  the  lining  membrane  of  the 
month  and  fauces;  the  jaws  become  excessively 
painful;  the  tongue  is  coated  with  a  thick 
whitish  fur,  and  the  saliva  flows  in  streams 
from  the  mouth.  It  occasionally  happens  that 
the  affection  of  the  mouth  proceeds  to  a  dan- 
gerous extent,  inducing  extensive  ulceration, 
gangrene,  and  even  hemorrhage.  The  best 
remedies  are  astringent  and  detergent  gargles, 
used  weak  at  first,  as  the  parts  are  extremely 
tender.  In  cases  attended  with  swelling  and 
protrusion  of  the  tongue,  the  wash  is  best 
applied  by  injection  by  means  of  a  large 
syringe.  We  have  found  lead  water  among  the 
best  applications  in  these  cases,  and  diluted 
solutions  of  chlorinated  soda  or  of  chlorinated 
lime,  while  they  correct  the  fetor,  will  be  found 
to  exert  a  curative  influence  on  the  ulcerated 
surfaces.  A  wash  of  silver  nitrate,  made  by 
dissolving  eight  grains  (0.5  Gm.)  in  a  fluid- 
ounce  (30  Cc.)  of  water,  has  also  been  used 
with  benefit.  While  the  system  is  under  the 
action  of  mercury  the  blood  is  more  watery 
than  in  health,  less  charged  with  albumin, 
fibrin,  and  red  globules. 

In  the  foregoing  observations  we  have  de- 
scribed the  ordinary  effects  of  mercury,  but 
occasionally,  in  peculiar  constitutions,  its  opera- 
tion is  quite  different,  being  productive  of  a 
dangerous  disturbance  of  the  vital  functions. 
Pearson  gave  a  detailed  account  of  this  occa- 
sional peculiarity  in  the  operation  of  mercury, 
in  his  work  on  venereal  diseases.     The  symp- 
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toms  which  characterize  it  are  a  small  and 
frequent  pulse,  anxiety  about  the  pracordia, 
pale  and  contracted  countenance,  great  nervous 
agitation,  and  alarming  debility.  Their  appear- 
ance is  the  signal  for  discontinuing  the  mer- 
cury, as  a  further  perseverance  with  it  might 
be  attended  with  fatal  consequences.  Mercury 
also  produces  a  peculiar  eruption  of  the  skin, 
which  is  described  by  writers  under  the  various 
names  of  hydrargyria,  eczema  mercuriale,  and 
lepra  mercurialis.  Those  who  work  in  mer- 
cury, and  are,  therefore,  exposed  to  its  vapor, 
such  as  looking-glass  silverers,  and  quicksilver 
miners,  are  injured  seriously  in  their  health, 
and  not  unfrequently  affected  with  shaking 
palsy,  attended  with  vertigo  and  other  cerebral 
disorders.     The  miners  are  often  salivated. 

Many  plants,  exposed  to  the  influence  of  the 
vapor  spontaneously  rising  from  mercury  in 
confined  air,  perish  in  a  few  days,  while  if  sul- 
phur be  placed  by  the  side  of  the  metal  no 
effect  of  the  kind  is  experienced.  (Boussin- 
gault,  J.  P.  C,  Sept.  1867,  p.  176.)  A  prob- 
able inference  from  this  fact  is  that  workmen 
necessarily  exposed  to  the  vapor  of  mercury 
might  be  protected  by  the  presence  of  sulphur 
in  sufficient  quantity. 

Mercury  is  sometimes  given  in  the  metallic 
state,  in  the  quantity  of  a  pound  or  two,  in 
obstruction  of  the  bowels,  to  act  by  its  weight; 
but  the  practice  is  of  doubtful  advantage. 

Off.  Prep. — Emplastrum  Ammoniaci  cum  Hy- 
drargyro,  Br.;  Emplastrum  Hydrargyri,  U.  8., 
Br.;  Hydrargyri  Iodidum  Flavum,  U.  8.;  Hy- 
drargyrum cum  Creta,  U.  8.,  Br.;  Linimentum 
Hydrargyri,  Br.  (from  ointment)  ;  Massa  Hydrar- 
gyri, U.  8.  (Br.)  ;  Unguentum  Hydrargyri,  U.  8., 
Br.;  Unguentum  Hydrargyri  Compositum,  Br.; 
Unguentum  Hydrargyri  Dilutum,  U.  8.;  Unguen- 
tum Hydrargyri  Nitratis,  U.  8.,  Br.;  Unguentum 
Hydrargyri  Nitratis  Dilutum,     Br. 

HYDRARGYRUM  AMMONIATUM. 
U.  S.,  Br. 

AMMONIATED  MERCURY  [White  Precipitate] 

( hy-drar'gy-rum  gim-mo-ni-a'tum ) 

HgNHaCl  =  249.61 

"It  should  contain  not  less  than  78  per- 
cent, nor  more  than  80  percent,  of  metallic 
mercury."    U.  S. 

Hydrargyri  Praecipitatum  A.Ibum :  Hydrargyrum 
Amidato-bichloratum  (ammonlato-muriatlcum),  Mer- 
curius  Prfflclpitatus  Albus :  Hydrargyri  Ammonio- 
Chloridum ;  Ammonio-chloride  of  Mercury,  Mercuric 
Ammonium  Chloride :  Mercuric  amido-chloride ;  Chlo- 
r»midure  de  Mercure,  Oxychlorure  Ammoniacal  de 
Mercure,  Lalt  Mercuriel.  Mercure  PrecipitS  Blanc, 
Fr. ;  Hydrargyrum  praecipitatum  album.  P.  O. ;  Weis- 
ser  Quecksllberpracipltat.  Quecksilber-Cbloridamld, 
1. ;  Cloramiduro  di  mercurio,  It. 

*  "  Corrosive  Mercuric  Chloride,  in  powder, 
one  hundred  grammes  [or  3  ounces  av.,  231 
grains] ;  Ammonia  Water,  Distilled  Water, 
each,  a  sufficient  quantity.  Dissolve  the  Corro- 
sive Mercuric  Chloride  in  two  thousand  cubic 


centimeters  [or  67  fluidounces,  5  fluidrachms] 
of  warm  Distilled  Water,  filter  the  solution,  and 
allow  it  to  cool.  Pour  the  filtered  liquid  grad- 
ually, and  with  constant  stirring,  into  one 
hundred  and  fifty  cubic  centimeters  [or  5  fluid- 
ounces,  35  minims]  of  Ammonia  Water,  taking 
care  that  the  latter  shall  remain  in  slight  excess. 
Collect  the  precipitate  on  a  filter,  and,  when  the 
liquid  has  drained  from  it  as  much  as  possible, 
wash  it  with  a  mixture  of  four  hundred  cubic 
centimeters  [or  13  fluidounces,  252  minims]  of 
Distilled  Water  and  twenty  cubic  centimeters 
[325  minims]  of  Ammonia  Water.  Finally, 
dry  the  precipitate  between  sheets  of  bibulous 
paper,  in  a  dark  place,  at  a  temperature  not  ex- 
ceeding 30°  C.  (86°  F.),  and  keep  it  in  well- 
stoppered  bottles,  protected  from  light."    U.  S. 

"Mercuric  Chloride,  3  ounces  (Imperial)  or 
60  grammes;  Solution  of  Ammonia,  4  fl.  ounces 
(Imp.  meas.)  or  80  cubic  centimetres;  Dis- 
tilled Water,  a  sufficient  quantity.  Dissolve 
the  Mercuric  Chloride  in  three  pints  (Imp. 
meas.)  or  twelve  hundred  cubic  centimetres  of 
the  Distilled  Water  with  the  aid  of  heat;  pour 
the  liquid  into  the  Solution  of  Ammonia  diluted 
with  one  pint  (Imp.  meas.)  or  four  hundred 
cubic  centimetres  of  Distilled  Water,  constantly 
stirring;  collect  the  precipitate  on  a  filter; 
wash  it  well  with  cold  Distilled  Water  until  the 
liquid  which  passes  through  is  free  from  chlo- 
ride; dry  the  product  at  a  temperature  not 
exceeding  212°  F.  (100°  C.)."  Br. 

The  Pharmacopoeias  now  agree  in  obtaining 
white  precipitate  by  precipitating  a  solution  of 
mercuric  chloride  by  ammonia.  When  am- 
monia, in  slight  excess,  is  added  to  a  cold  solu- 
tion of  mercuric  chloride,  ammonium  chloride 
is  formed  in  solution,  and  the  white  precipitate 
of  the  Pharmacopoeias  thrown  down.  The  pre- 
cipitate is  washed  with  a  diluted  solution  of 
ammonia,  according  to  the  U.  S.  formula,  ac- 
cording to  the  British,  with  greater  precision, 
until  the  washings  cease  to  give  evidence  of 
the  presence  of  a  chloride  by  producing  a  pre- 
cipitate with  silver  nitrate  acidulated  with 
nitric  acid.  Power  states  that  washing  to  this 
extent  results  in  a  considerable  degree  of  de- 
composition. The  substance  washed  away  is 
ammonium  chloride  with  the  excess  of  ammonia 
employed;  hence  the  washings,  agreeably  to 
the  directions  of  the  British  formula,  are  tested 
with  an  acid  solution  of  silver  nitrate.  The 
white  precipitate  forms  according  to  the  fol- 
lowing reaction : 

HgCb  +  2NHs  =  NH4CL  +  NHaHgCl 
In  other  words,  one  molecule  of  the  mer- 
curic chloride  reacts  with  two  of  the  ammonia, 
and  yields  one  molecule  of  ammonium  chloride 
and  one  of  mer  cur -ammonium  chloride,  or  white 
precipitate.  A  method  of  making  white  pre- 
cipitate, said  to  be  employed  by  large  manu- 
facturers, substitutes  ammonium  chloride  and 
sodium  carbonate  for  ammonia.  As  the  pro- 
duct contains  less  mercury  than  the  official 
preparation,  and  is  in  commerce,  it  is  important 
to  be  able  to  distinguish  the  two.     According 
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to  Redwood,  this  can  be  done  by  heating,  the 
official  preparation  volatilizing  without  fusing, 
the  unauthorized  fusing  before  volatilizing. 
Attfield  has,  however,  shown  that  fusibility  does 
not  necessarily  indicate  that  the  specimen  con- 
tains 65  per  cent,  of  mercury,  nor  infusibility 
demonstrate  that  it  contains  the  official  propor- 
tion of  79£  per  cent.  The  commercial  variety 
differs  somewhat  from  the  present  official  prep- 
aration in  composition,  its  formula  being  N2 
HeHgCta  (or  mercur-diammonium  chloride). 
(See  paper  by  F.  X.  Moerk,  A.  J.  P.,  1888.) 

Properties. — "  White,  pulverulent  pieces,  or 
a  white,  amorphous  powder,  without  odor,  and 
having  an  earthy,  afterwards  styptic  and  metal- 
lic taste;  permanent  in  the  air.  Insoluble  in 
water  or  in  alcohol.  By  prolonged  washing 
with  water  it  is  gradually  decomposed,  assum- 
ing a  yellow  color,  and  becoming  converted  into 
a  basic  salt.  Readily  soluble  in  warm  hydro- 
chloric, nitric,  or  acetic  acid,  and  in  a  cold 
solution  of  ammonium  carbonate.  Also  com- 
pletely soluble  in  a  cold  solution  of  sodium 
thiosulphate,  with  the  evolution  of  ammonia; 
when  this  solution  is  heated  for  a  short  time, 
red  mercuric  sulphide  is  separated,  which,  on 
protracted  boiling,  turns  black.  At  a  tempera- 
ture below  a  red  heat  Ammoniated  Mercury  is 
decomposed  without  fusion,  and  at  a  red  heat 
it  is  wholly  volatilized.  When  heated  with 
potassium  hydroxide  T.S.,  the  salt  turns  yellow, 
and  evolves  vapor  of  ammonia.  The  solution 
of  the  salt  in  diluted  nitric  acid  gives  with 
potassium  iodide  T.S.  a  red  precipitate  and 
with  silver  nitrate  T.S.  a  white  precipitate. 
The  salt  should  be  soluble  in  hydrochloric  acid 
without  effervescence  (absence  of  carbonate), 
and  without  leaving  a  residue  (absence  of  mcr- 
curous  salt).  The  solution  of  (1.5  Gm.  of  Am- 
moniated Mercury  in  2  Cc.  of  hydrochloric  acid 
diluted  with  water  to  25  Cc.  should  not 
respond  to  the  tests  for  foreign  salts,  metals, 
and  arsenic,  as  described  under  Hydrargyri 
Chloridum  Mite."  U.  S.  "A  white  powder  on 
which  water  has  but  little  action,  and  alcohol 
(90  per  cent.)  or  ether  no  action.  Digested 
with  solution  of  potassium  hydroxide,  it  evolves 
ammonia,  acquiring  a  pale  yellow  color,  and 
the  liquid,  filtered  and  acidulated  with  nitric 
acid,  gives  a  white  precipitate  with  solution  of 
silver  nitrate.  Boiled  with  solution  of  stan- 
nous chloride  it  becomes  gray,  and  yields 
globules  of  metallic  mercury.  It  volatilizes  at 
a  temperature  under  redness,  without  fusing, 
leaving  only  an  insignificant  amount  of  fixed 
residue.  When  heated  with  excess  of  lime  it 
should  yield  78  to  79  per  cent,  of  metallic  mer- 
cury."  Br. 

Adulteration  with  white  lead,  chalk,  or  cal- 
cium sulphate  may  be  detected  by  exposing  a 
sample  to  a  strong  red  heat,  when  these  im- 
purities will  remain.  Should  starch  be  mixed 
with  it,  a  charred  residue  will  be  obtained  on 
the  application  of  heat.  Lead  or  starch  may 
be  found  by  digesting  it  with  acetic  acid,  and 
testing  the  acetic  solution  with  the  compound 


solution  of  iodine,  which  will  give  a  yellow 
precipitate  if  lead  and  a  blue  one  if  starch  be 
present.  The  absence  of  mercurous  oxide  is 
shown  by  its  not  being  blackened  when  rubbed 
with  lime  water. 

Uses. — Ammoniated  mercury  is  used  only  as 
an  external  application.  Mercur-diammonium 
chloride  is  said  to  produce  an  ointment  more 
translucent  and  less  white  than  the  genuine, 
and  more  apt  to  become  yellow  on  being  kept. 
(J.  Borland,  P.  J.,  Dec.  1867,  p.  262.) 

Ammoniated  mercury  has  been  swallowed  by 
mistake.  It  is  highly  poisonous,  producing 
gastric  pain,  nausea,  and  purging.  For  re- 
covery after  taking  half  a  drachm,  see  L.  L., 
July  4,  1857.  The  remedies  employed  were  an 
emetic  of  zinc  sulphate  and  milk. 

Off.  Prep. — Unguentum  Hydrargyri  Ammo- 
niati,  U.  S.,  Br. 

HYDRARGYRUM  CUM  CRETA. 
U.  S.,  Br. 

MERCURY  WITH  CHALK 

(hy-drar'py-rum  cum  crg'ta) 

Gray  Powder ;  -Ethlops  Cretaceus ;  Mercure  avec 
la  Crale,  Poudre  de  Mercure  crayeux,  Fr. ;  Quecksllber 
mit  Kreide,  O. 

• "  Mercury,  thirty-eight  grammes  [or  1 
ounce  av.,  150  grains] ;  Clarified  Honey,  ten 
grammes  [or  154  grains] ;  Prepared  Chalk,  fifty- 
seven  grammes  [or  2  ounces  av.,  5  grains]; 
Water,  a  sufficient  quantity,  to  make  one  hun- 
dred grammes  [or  3  ounces  av.,  231  grains]. 
Weigh  the  Mercury  and  Clarified  Honey  suc- 
cessively into  a  strong  bottle  of  the  capacity 
of  one  hundred  cubic  centimeters  [or  3  fluid- 
ounces,  183  minims],  and  add  two  cubic  centi- 
meters [or  32  minims]  of  Water.  Cork  the 
bottle,  and  shake  it  for  about  half  an  hour  at 
a  time,  until  the  aggregate  time  of  shaking 
reaches  ten  hours,  or  until  the  globules  of 
Mercury  are  no  longer  visible  under  a  lens  mag- 
nifying four  diameters.  The  shaking  may  be 
more  conveniently  performed  by  mechanical 
means.  Rub  the  Prepared  Chalk  with  Water, 
in  a  mortar,  to  a  thick,  creamy  paste,  and, 
having  added  the  contents  of  the  bottle,  wash- 
ing the  last  portions  in  with  a  little  Water, 
triturate  the  whole  to  a  uniform  mixture. 
Finally,  dry  the  mixture,  first  between  ample 
layers  of  bibulous  paper,  and  afterwards  in  a 
dish  at  the  ordinary  temperature,  until  it 
weighs  one  hundred  grammes  [or  3  ounces  av., 
231  grains].  Then  reduce  it  to  a  uniform 
powder,  without  trituration,  and  keep  it  in 
well-stoppered  bottles,  protected  from  light." 
U.  S. 

"Mercury,  1  ounce  (Imperial)  or  20  gram- 
mes; Prepared  Chalk,  2  ounces  (Imp.)  or  40 
grammes.  Rub  the  Mercury  and  Prepared 
Chalk  in  a  porcelain  mortar  until  the  metallic 
globules  cease  to  be  visible  to  the  naked  eye, 
and  the  mixture  acquires  a  uniform  grey  color." 
Br. 
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The  method  of  making  this  mercurial  directed 
by  the  U.  S.  P.  1880  was  so  faulty  as  to 
be  inoperative,  and  it  has  been  abandoned; 
the  U.  S.  P.  1890  process  for  making  mercury 
with  chalk  was  based  upon  Squibb's  method 
of  succussion,  which  was  retained  and  is  de- 
scribed at  length  farther  on.  When  mercury 
is  triturated  with  certain  dry  and  pulverulent 
substances,  such  as  chalk  or  magnesia,  it  grad- 
ually loses  its  fluidity  and  metallic  lustre  and 
becomes  a  blackish  or  dark-gray  powder.  A 
similar  change  takes  place  when  it  is  rubbed 
with  viscid  or  greasy  substances,  such  as  honey 
or  lard.  The  globules  disappear,  so  as  in  some 
instances  not  to  be  visible  even  through  a 
good  lens,  and  the  mercury  is  said  to  be  extin- 
guished. It  was  formerly  thought  that  the 
metal  was  oxidized  in  the  process.  At  present 
the  change  is  generally  ascribed  to  the  me- 
chanical division  of  the  metal,  which  in  this 
state  is  supposed  to  be  capable  of  acting  on  the 
system.  There  is  good  reason,  however,  to 
believe  that  in  this,  as  in  all  the  analogous 
preparations  of  mercury  in  which  the  metal  is 
extinguished  by  trituration,  a  very  small  por- 
tion is  converted  into  mercurous  oxide,  while  by 
far  the  greater  part  remains  in  the  metallic 
state. 

Mercury  with  chalk  is  officially  described 
as  "  a  light  gray,  rather  damp  powder,  free 
from  grittiness,  without  odor,  and  having  a 
slightly  sweetish  taste.  If  a  portion  of  the 
powder  be  digested  with  warm  acetic  acid, 
the  chalk  is  dissolved  with  effervescence,  leav- 
ing a  residue  of  finely  divided  mercury.  The 
filtrate  should  not  become  more  than  slightly 
opalescent  on  the  addition  of  a  few  drops  of 
hydrochloric  acid  (limit  of  mercurous  oxide). 
If  another  portion  of  the  powder  be  digested 
with  warm,  diluted  hydrochloric  acid,  the  fil- 
trate should  not  be  affected  by  hydrogen  sul- 
phide T.S.,  or  by  stannous  chloride  T.S.  (ab- 
sence of  mercuric  oxide)."  V.  S.  "A  powder 
of  a  light  grey  color;  free  from  grittiness; 
insoluble  in  water;  partly  dissolved  by  diluted 
hydrochloric  acid,  leaving  the  mercury  in  a 
finely  divided  state.  The  solution  formed 
with  hydrochloric  acid  does  not  yield  any 
white  or  grey  precipitate  on  the  addition  of 
solution  of  stannous  chloride  (absence  of  mer- 
curic compounds)."  Br.  Robert  B.  Matter 
suggests  an  improved  process  for  its  prepara- 
tion whereby  labor  and  time  are  saved;  it  is 
as  follows.  Mix  twelve  parts  of  finely  pow- 
dered gum  arabic  with  twelve  parts  of  pre- 
pared chalk,  triturate  with  sufficient  water  to 
form  a  rather  thin  paste,  add  thirty-eight  parts 
of  mercury,  and  continue  the  trituration  until 
the  globules  of  mercury  have  disappeared. 
Now  add  thirty-eight  parts  of  finely  powdered 
prepared  chalk  and  sufficient  water  to  form 
a  thin  paste,  triturate,  and  when  all  the  globules 
of  mercury  have  disappeared,  place  the  mortar 
in  a  hot  water  bath.  The  mixture  distributed 
around  the  sides  of  the  mortar  will  dry  rapidly, 
when  it  can  be  easily  scraped  out,  powdered 


in  a  clean  mortar,  passed  through  bolting  cloth, 
or  a  fine  sieve,  and  finally  rubbed  lightly  in 
a  clean  dry  mortar;  8  ounces  may  be  made  by 
this  process  in  an  hour.  (A.  J.  P.,  1886,  119.) 
Mercury  with  chalk  is  a  smooth,  grayish  pow- 
der, insoluble  in  water.  Globules  of  mercury 
can  generally  be  seen  in  it  by  the  aid  of  a 
microscope,  as  the  metal  can  scarcely  be  com- 
pletely extinguished  with  chalk  alone  by  any 
length  of  trituration.  Jacob  Bell  found  that 
by  powerfully  pressing  it  a  considerable  quan- 
tity of  metal  was  separated  in  the  form  of 
globules.  Phillips  states  that  the  extinguish- 
ment of  the  mercury  is  greatly  accelerated  by 
the  addition  of  a  little  water.  Stewart  of  Balti- 
more proposed  the  following  process,  by  which 
he  stated  that  the  preparation  might  be  com- 
pleted in  a  short  time,  so  that  no  globules 
should  be  visible  with  a  powerful  lens.  Three 
ounces  of  mercury  and  six  ounces  of  rosin 
are  to  be  rubbed  together  for  three  hours; 
five  ounces  of  chalk  are  to  be  added,  and  the 
trituration  continued  for  an  hour;  the  mixture 
is  then  to  be  heated  with  alcohol  so  as  to  dis- 
solve the  rosin ;  and  the  remaining  powder  is 
to  be  dried  on  bibulous  paper  and  well  rubbed 
in  a  mortar.  (A.  J.  P.,  xv.  162.)  But  Procter 
showed  that  the  preparation  thus  made  con- 
tains mercuric  oxide,  and  is,  therefore,  inju- 
riously harsh  in  its  operation.  (Ibid.,  xxii. 
113.)  It  is  said  that  the  precipitated  black 
oxide  is  sometimes  added  with  a  view  to  save 
time  in  the  trituration;  but  this  must  be  con- 
sidered as  an  adulteration,  until  it  can  be 
shown  that  the  same  oxide  exists  in  the  same 
proportion  in  the  preparation  made  according 
to  the  official  directions.  Ed.  Jenner  Coxe 
of  New  Orleans,  found  that  the  extinguishment 
of  the  mercury  may  be  effected  much  more 
speedily  than  in  the  ordinary  manner,  by  put- 
ting the  ingredients  into  a  quart  bottle,  to  be 
well  corked,  and  kept  in  constant  agitation  until 
the  object  is  attained.  A  portion  of  chalk 
may  be  thus  shaken  with  the  metal  until  no 
globules  can  be  seen,  and  the  process  completed 
by  trituration  with  the  remainder  of  the  chalk 
in  a  mortar.  This  mode  of  proceeding  was  sug- 
gested to  Coxe  by  W.  Hewson  of  Augusta, 
Ga.  (Ibid.,  xxii.  317.)  Squibb,  having  ascer- 
tained that  the  preparation  cannot  be  satis- 
factorily made  in  this  way  on  a  large  scale 
(Proc.  A.  Ph.  A.,  1858,  p.  424),  invented  a 
machine  for  accomplishing  the  same  object, 
by  which  the  requisite  motion  is  imparted  to 
the  materials  contained  in  two  large  bottles,  and 
which  is  said  to  answer  the  purpose  well.  By 
means  of  this  apparatus,  E.  R.  Squibb  prepared 
mercury  with  chalk  on  a  large  scale,  mixing  the 
materials  in  the  official  proportions,  but  aiding 
the  extinguishment  of  the  metal  by  mixing 
with  it  about  one-seventh  of  its  weight  of 
honey,  and  adding  this  to  the  chalk  made  into  a 
paste  with  water,  and  afterwards  drying. 
(Ibid.,  1859,  p.  359.)  It  has  been  shown  that 
the  preparation  thus  made  resists  oxidation 
most  effectually,  owing  probably  to  the  presence 
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of  saccharine  matter.  (J.  P.  Remington,  A.  J. 
P.,  Jan.  1869.)  W.  E.  Bibby  {A.  J.  P.,  1876,  p. 
269)  recommends  the  rubbing  of  3  troyounces 
of  mercury,  4  troyounces  of  prepared  chalk, 
and  1  troyounce  of  sugar  of  milk  together  in 
a  mortar  into  an  impalpable  powder  and  pass- 
ing the  powder  through  a  fine  sieve.  As  found 
in  commerce,  mercury  with  chalk,  instead  of 
being  the  mild  preparation  intended,  sometimes 
acts  very  harshly,  causing  vomiting,  gastric 
pains,  etc.  This  has  been  ascribed  to  the  pres- 
ence of  antimony  or  arsenic,  which,  however, 
must  be  rare;  the  ordinary  cause  of  the  harsh- 
ness is  no  doubt  mercuric  oxide,  produced  in 
minute  proportion  either  during  the  trituration, 
or  by  the  spontaneous  change  which  occurs  with 
time,  mercurous  oxide  becoming  mercuric  oxide 
by  the  influence  of  light.  The  only  sure 
method  to  guard  against  such  results  is  to 
test  the  preparation  carefully  before  dispensing 
it,  (See  A.  J.  P.,  1878,  p.  325.)  If  the  mer- 
cury contained  in  it  be  volatilized  by  heat, 
and  the  remaining  chalk  be  dissolved  by 
diluted  acetic  acid,  the  solution  should  not  be 
colored  by  hydrogen  sulphide.  The  presence 
of  any  probable  metallic  impurity  may  be  de- 
tected in  this  way.  To  detect  mercuric  oxide, 
a  portion  of  the  powder  may  be  treated  with 
diluted  hydrochloric  acid  with  a  moderate  heat, 
and  the  solution  tested  by  stannous  chloride, 
which,  if  there  be  any  mercuric  oxide  pn 
will  cause  a  precipitation  of  metallic  mercury 
as  a  black  powder. 

Uses. — Mercury  with  chalk  is  a  very  mild 
mercurial,  similar  in  its  properties  to  the 
blue  mass,  but  much  weaker.  It  is  sometimes 
used  as  an  alterative,  particularly  in  the  com- 
plaints of  children  attended  with  deficient 
biliary  secretion,  indicated  by  white  or  clay- 
colored  stools.  The  chalk  is  antacid,  and, 
though  in  small  quantity,  may  sometimes  be  a 
useful  accompaniment  of  the  mercury  in  diar- 
rhrra.  Eight  grains  of  the  U.  S.  preparation 
contain  about  three  grains  of  mercury.  It 
should  not  be  given  in  pill  with  substances 
which  become  hard  on  keeping,  as  the  contrac- 
tion of  the  mass  presses  together  the  particles 
of  mercury,  which  hi  time  appear  in  globules 
in  the  interior  of  the  pill. 

Dose,  one  to  thirty  grains  (0.065  to  2  Gm.). 

HYDRASTINA.  U.  S. 

HYDRASTINE 

(hy-dras-tl'na) 

C2iH81X06  =  380.32 

"An  alkaloid  obtained  from  Hydrastis.  It 
should  be  kept  in  well-stoppered  bottles."   U.  S. 

Hydrastine,  Fr.  Cod.;  Hydrastin,  G. 

Hydrastine  may  be  obtained  by  exhausting 
the  powdered  root  as  far  as  possible  with 
water  by  percolation,  adding  hydrochloric  acid 
to  the  infusion  so  as  to  precipitate  the  ber- 
berine  in  the  form  of  hydrochloride,  and  treat- 


ing the  mother  liquor  with  solution  of  ammonia 
in  slight  excess.  The  hydrastine  is  precipi- 
tated, in  an  impure  state,  and  may  be  purified 
by  repeated  solution  in  boiling  alcohol,  which 
deposits  it  in  crystals  on  cooling.  A  little 
animal  charcoal  may  be  used  towards  the  close 
of  the  process,  in  order  to  deprive  the  crystals 
completely  of  color.  To  Mahla  of  Chicago, 
and  Perrins  of  London,  is  due  the  credit  of 
baring  investigated  this  alkaloid. 

Properties. — "  White  to  creamy  white,  glis- 
tening prisms,  sometimes  of  large  size,  pos- 
sessing a  bitter  taste,  and  permanent  in  the 
air.  It  contains  no  water  of  crystallization. 
Almost  insoluble  in  water  at  25°  C.  (77°  F.) ; 
soluble  in  135  parts  of  alcohol,  124  parts  of 
ether,  and  in  2  parts  of  chloroform  at  25°  C. 
(77°  F.) ;  soluble  in  4000  parts  of  water  at  80° 
C.  (176°  F.),  and  in  17  parts  of  alcohol  at  60° 
C.  (140°  P.);  easily  soluble  in  benzene.  Hy- 
drastine melts  at  131°  C.  (267.8°  F.).  It 
shows  an  alkaline  reaction  to  moistened  litmus 
paper,  and  is  lasvogyrate.  Sulphuric  acid  pro- 
duces a  yellow  color  when  added  to  Hydrastine, 
and  on  heating,  a  purple  color  is  developed. 
Sulphuric  acid  containing  a  trace  of  molybdic 
acid  gives  a  green  color,  changing  to  olive- 
green  and  then  to  brown;  nitric  acid  yields  a 
reddish-yellow  color;  sulphuric  acid  containing 
a  trace  of  selenous  acid  gives  a  yellowish-red 
color,  changing  to  brown.  Sulphuric  acid  con- 
taining a  trace  of  potassium  dichromate  pro- 
duces a  red  color,  changing  to  brown.  If  a 
crystal  of  Hydrastine  be  dissolved  in  diluted 
sulphuric  acid  and  a  solution  of  potassium  per- 
manganate (1  in  10)  be  added,  a  blue  fluores- 
cence will  be  developed  (distinction  from 
hydrastimne) ."   U.  S. 

Uses. — Hydrastine  is  an  active  alkaloid, 
which  is  slowly  absorbed  and  probably  elim- 
inated by  the  kidneys  and  lower  bowel  un- 
changed. When  given  to  the  lower  animals 
it  primarily  stimulates  the  spinal  motor  cord, 
causing  tetanic  convulsions,  with  heightened  re- 
flexes, followed,  if  the  dose  has  been  large 
enough,  by  loss  of  reflex  activity,  and  motor 
paralysis,  which  are  probably  in  part  due  to 
depression  of  the  motor  centres,  and  are  cer- 
tainly, at  least  in  part,  the  outcome  of  depres- 
sion of  the  motor  nerves  and  also  of  the  muscles 
themselves.  Death  may  occur  in  a  convulsion 
from  cramp-asphyxia,  or  later  from  simul- 
taneous paralysis  of  the  respiratory  centre  and 
of  the  peripheral  apparatus.  The  arterial 
pressure  is  first  elevated  and  secondarily  de- 
pressed; the  first  rise  of  pressure  is  probably 
due  to  the  stimulation  of  the  heart  muscle,  in- 
creasing the  output  of  force,  and  of  both  the 
vasomotor  centres  and  the  muscle  fibres  in  the 
arteriole  coats,  causing  contraction  of  the  blood 
vessels;  the  fall  of  pressure  is  the  result  of  a 
direct  paralytic  action  exerted  upon  the  muscle 
fibres  in  th°  heart  and  in  the  arterioles.  Hy- 
drastine notably  increases  intestinal  peristalsis, 
and  probably  uterine  contractions.  It  would 
seem  to  be  a  universal  muscle  poison,   which 
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acts  upon  both  striated  and  non-striated  mus- 
cle fibres  in  heart,  arterioles,  intestines,  uterus, 
and  generally  throughout  the  body,  its  first 
stimulant  action  being  followed  by  marked  de- 
pression. Hydrastine  has  been  shown  by  Fell- 
ner  and  Slavatinski  to  have  a  distinct  ecbolic 
action,  and  premature  labor  is  asserted  to  have 
been  caused  by  its  hypodermic  administration. 
In  practical  medicine  it  is  chiefly  employed 
for  the  arrest  of  uterine  hemorrhage,  and  in 
ordinary  menorrhagia.  When  a  prompt  ac- 
tion is  desired,  a  soluble  salt  like  the  hydrochlo- 
ride should  be  administered  hypodermically. 

Locally,  commercial  hydrastin  (a  mixture 
of  the  alkaloids  of  hydrastis)  is  a  valuable 
remedy  in  the  treatment  of  gonorrhoea,  chronic 
gastric  and  intestinal  catarrhs,  otorrhcea,  vagi- 
nitis, rhinitis,  and  other  forms  of  catarrhal  in- 
flammation of  the  mucous  membrane.  For  such 
purposes  the  impure  mixture  is  probably  supe- 
rior to  the  pure  alkaloid.  From  five  to  ten 
grains  of  commercial  hydrastin  or  from  fifteen 
to  thirty  minims  of  the  fluidextract  of  hydrastis 
may  be  used  in  an  ounce  of  diluent. 

Dose,  of  pure  hydrastine,  one-sixth  to  one- 
half  grain    (0.01  to  0.032  Gm.). 

HYDRAST1NIN/E    HYDROCHLORIDUM. 
U.  S. 

HYDRASTININE  HYDROCHLORIDE  [Hydrastininas 

Hydrochloras,  Pharm.  1890,  Hydrastinine 

Hydrochlorate] 

( hy-dras-ti-ni'nae    hy-d ro-phlo'r j-dum ) 

CiiHnN02.HCI  =  223.88 

"  The  hydrochloride  [HCLCiiHiiNOa]  of  an 
artificial  alkaloid  derived  from  hydrastine.  It 
should  be  kept  in  well-stoppered  bottles."  U.  S. 

Hydrastlninum  hydrochloridum,  P.  O. ;  Hydrastin- 
lnhydrochlorid,  Salzsaures  Hydrastinin,  O. 

Preparation. — Hydrastinine  is  an  artificial 
alkaloid,  produced  by  acting  on  hydrastine,  the 
alkaloid  from  hydrastis,  with  oxidizing  agents. 
When  manganese  dioxide  and  sulphuric  acid 
are  used  together,  or  when  platinic  chloride  is 
employed,  hydrastinine  and  opianic  acid  are 
the  products.1     (See  Hydrastis.) 

Properties. — Hydrastinine  hydrochloride  is 
officially  described  as  in  "  light  yellowish 
needles,  or  a  yellowish-white,  crystalline  pow- 
der; odorless,  and  having  a  bitter  taste.     Very 

1 E.  Schmidt,  in  studying  this  production  of  hy- 
drastinine by  oxidation  from  hydrastine,  was  led  to 
make  some  interesting  comparisons  between  hydras- 
tine and  narcotine.  The  latter  of  these  he  con- 
siders to  contain  three  methyl  groups,  thus,  Ci9Hh 
(OMe)8N04,  wh;le  the  former  contains  only  two, 
thus,  C19Hi5(OMe)sN04.  Since  the  oxidation  of 
narcotine  with  manganese  dioxide  and  sulphuric  acid 
yields  opianic  acid  and  cotarnine,  and  under  the 
same  conditions  hydrastine  gives  opianic  acid  and 
hydrastinine.  and.  further,  as  opianic  acid  contains 
two  methyl  groups  and  cotarnine  one  of  these  groups, 
as  shown  by  Wright.  It  follows  that  hydrastinine 
contains  no  methyl  group,  and  cotarnine  may  prove 
to  be  a  methylated  hydrastinine.  The  author  hoped 
later  to  succeed  in  converting  hydrastine  i»to 
narcotine.    (A.  J.  P.,  1888,  p.  635.) 

(41) 


soluble  in  cold  and  hot  water,  and  in  alcohol; 
soluble  in  286  parts  of  chloroform  and  1300 
parts  of  ether  at  25°  C.  (77°  F.).  Hydrastinine 
Hydrochloride  melts  at  212°  C.  (413.6°  F.).  Its 
aqueous  solution,  especially  when  highly  diluted, 
shows  a  blue  fluorescence,  and  is  neutral  to  lit- 
mus paper.  On  ignition  the  salt  should  be  com- 
pletely consumed.  In  an  aqueous  solution  of 
the  salt  (1  in  20),  bromine  T.S.  produces  a 
yellow  precipitate,  which  should  be  perfectly 
soluble  in  ammonia  water,  forming  an  almost 
colorless  solution.  In  an  aqueous  solution  of 
the  salt,  potassium  dichromate  T.S.  produces  a 
precipitate  which  redissolves  if  gently  heated, 
but  on  cooling  the  solution,  it  separates  in  glis- 
tening needles.  If  ammonia  water  be  added 
to  an  aqueous  solution  of  Hydrastinine  Hydro- 
chloride (1  in  20),  no  turbidity  should  be  pro- 
duced. On  slowly  adding  to  a  solution  of  0.2 
Gm.  of  the  salt  in  3  Cc.  of  water  4  to  5  drops 
of  solution  of  sodium  hydroxide  (1  in  7),  each 
drop  will  cause  a  milky  turbidity,  which  dis- 
appears again  on  shaking.  From  this  solution, 
after  standing  for  some  time,  pure  white  hy- 
drastinine should  separate,  and  the  supernatant 
fluid  should  be  almost  colorless.  With  a  crystal 
of  the  salt,  sulphuric  acid  or  nitric  acid  pro- 
duces a  deep  yellow  color;  sulphuric  acid  with  a 
trace  of  nitric  acid,  a  reddish-brown  color;  sul- 
phuric acid  with  a  crystal  of  ammonium  vana- 
date, a  light  brown  color  changing  to  dark 
brown."    U.  S. 

Uses. — Hydrastinine  is,  when  given  in  large 
enough  amount,  a  powerful  depressant  to  the 
whole  motor  tract,  affecting  the  psycho-motor 
centres  of  the  cerebral  cortex,  the  motor  nerve, 
and  the  muscle  itself.  In  the  present  state 
of  our  knowledge  it  is  uncertain  whether  the 
depression  is  or  is  not  preceded  by  a  brief 
period  of  excitation,  but  it  is  almost  certain 
that  there  is  a  primary  stimulation  of  the  mus- 
cles. The  alkaloid  slows  the  action  of  the  heart 
but  increases  the  force  of  the  beat,  and  mark- 
edly augments  the  blood  pressure,  contracting 
actively  the  blood  vessels  by  stimulating  both 
the  vasomotor  centres  and  the  muscles  in  the 
walls  of  the  arterioles.  In  the  toxic  dose  it 
finally  paralyzes  respiration,  although  there  is 
reason  for  believing  that  in  the  beginning  it 
stimulates  the  function.  Death  occurs  from 
asphyxia,  to  which  is  usually  ascribed  the  final 
fall  of  the  arterial  pressure.  Although  there 
has  been  some  conflict  of  evidence,  it  seems 
finally  established  that  hydrastinine  is  a  power- 
ful oxytocic.  According  to  experiments  of 
Archangelsky,  its  administration  to  pregnant 
animals  is  very  commonly  followed  by  abortion. 
According  to  Faber,  when  given  hypodermically 
during  human  parturition,  it  very  notably  in- 
creases the  force  and  length  of  the  uterine  con- 
traction, and  is  capable,  in  sufficient  dose,  of 
causing  a  tonic  spasm  of  the  uterus  similar 
to  that  produced  by  ergot.  Its  action  upon  the 
uterus  appears  to  be  independent  of  any  other 
of  its  influences,  and  to  be  direct.  It  would 
seem    that   it   is    a    universal    muscle    poison, 
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primarily  stimulant  in  its  action,  and  that  in 
this  way  it  affects  the  heart,  the  arterioles, 
and  the  uterus.  According  to  von  Bunge,  it 
markedly  increases  peristalsis,  so  that  even  the 
intestines  do  not  escape  its  muscular  action. 

Hydrastinine  was  originally  recommended  by 
Falck  in  the  treatment  of  menorrhagw,  me- 
trorrhagia, dysmenorrhea,  and  even  endome- 
tritis. The  testimony  as  to  its  value  in  all 
forms  of  uterine  hemorrhage  seems  to  be  con- 
clusive, and  it  is  affirmed  by  many  gynaecolo- 
gists that  it  has  a  pronounced  alterative  in- 
fluence upon  the  mucous  membrane  of  the 
uterus.  From  our  own  experience  we  are  con- 
vinced that  it  has  value  as  a  cardiac  tonic, 
not  equal  in  power  or  certainty  of  action  to 
digitalis,  but  often  useful  as  a  substitute  for 
that  drug,  especially  in  minor  cases  of  heart 
failure.  Its  sedative  action  on  the  centric 
nervous  system,  conjoined  with  its  stimulating 
influence  upon  the  circulation  and  its  pro- 
nounced effects  upon  the  genital  system,  make 
it  a  very  valuable  remedy  in  the  treatment  of 
feeble  women  of  hysterical  temperament,  with 
tendency  to  uterine  fluxes. 

Dose,  usually  employed,  from  three-fourths 
of  a  grain  to  one  and  a  half  grains  (0.048 
to  0.096  Gm.)  every  three  to  six  hours,  but 
probably  larger  doses  might  often  bo  used  with 
advantage,  since  no  ill  effects  have  been  as  yet 
recorded  as  being  produced  by  it.  The  salt  may 
be  given  hypodermically. 

HYDRASTIS.  U.  S.  (Br.) 

HYDRASTIS  [dolden  Seal] 

(hy-dras'tjs) 

"  The  dried  rhizome  and  roots  of  Hydrastis 
canadensis  Linne  (Fam.  Ranunrulacree) , 
yielding,  when  assayed  by  the  process  given 
below,  not  less  than  2.5  percent,  of  hydrastine." 
U.  S.  "  The  dried  rhizome  and  roots  of  Hy- 
drastis  canadensis,   Linn."    Br. 

Hydrastis  Rhlzoma,  Br-  Hydrastis  Rhizome;  Rhl- 
toma  Hydrastis ;  Golden  Seal.  Yellow  Root.  Yellow 
Puccoon,  Orange  Root,  Indian  Dye.  Indian  Turmeric. 
Yellow  Eye,  Jaundice  Root:  Hydrastis,  Fr.  Cod,.; 
Racine  d'Hydrastis  du  Canada,  Sceau  dor,  Fr. ;  Cana- 
dlsche  Gelbwurzel,  Gelbes  Blutkraut.  a. ;  Idraste,  It.; 
Hidrastis  del  Canada  (Rlzoma  de),  Sp. 

Hydrastis  canadensis,  Gray,  Manual  of  Bot., 
14;  figured  in  Griffith's  Med.  Bot.,  82— This 
is  a  small,  herbaceous,  perennial  plant,  with  a 
thick,  fleshy,  yellow  rhizome,  from  which  nu- 
merous long  roots  arise,  and  an  erect,  simple, 
pubescent  stem,  from  six  inches  to  a  foot  in 
height.  There  are  usually  but  two  leaves, 
which  are  unequal,  one  sessile  at  the  top  of  the 
stem,  the  other  attached  to  the  stem  a  short 
distance  below  by  a  thick  roundish  footstalk, 
causing  the  stem  to  appear  as  if  bifurcate  near 
the  summit.  The  leaves  are  pubescent,  round- 
ish-cordate, with  from  three  to  seven,  but  gen- 
erally five,  lobes,  which  are  pointed  and  un- 
equally serrate.  A  solitary  flower  stands  upon 
a  peduncle  rising  from  the  basis  of  the  upper 


leaf.  It  is  whitish,  rose-colored,  or  purplish, 
without  corolla,  but  with  a  colored  calyx,  the 
sepals  of  which  closely  resemble  petals,  and  are 
very  caducous,  falling  very  soon  after  the 
flower  has  expanded.  The  fruit  is  a  globose, 
compound,  red  or  purple  berry,  half  an  inch 
or  more  in  diameter,  composed  of  many  fleshy 
carpels,  each  tipped  with  a  short  curved  beak, 
and  containing  one  or  rarely  two  seeds.  The 
plant  grows  in  moist,  rich  woodlands  in  most 
parts  of  the  United  States,  and  at  one  time 
abundantly  in  the  North  and  West.  The  fruit 
bears  a  close  resemblance  to  the  raspberry,  but 
is  not  edible.  The  root  is  the  part  used.  The 
Indians  employed  it  for  staining  and  dyeing 
yellow,  and  it  is  said  to  impart  a  rich  and  per- 
manent yellow,  and  with  indigo  a  fine  green, 
to  wool,  silk,  and  cotton.  There  is  but  one 
other  species  of  Hydrastis  known, — viz.,  H. 
jezoensis,  Sieb.  et  Zucc,  which  is  found  in 
Northern  Japan.  For  morphology  of  hydrastis 
see  Chem.  Zeit.,  1894,  134,  and  for  botanical 
description  by  J.  U.  Lloyd,  see  West.  Drug., 
1897,  59. 

Properties. — The  fresh  root  is  juicy,  and 
loses  much  of  its  weight  in  drying.  The  dried 
caudex  is  officially  described  as  a  "  rhizome  of 
oblique  growth,  subcylindrical.  straight  or  some- 
what tortuous,  2  to  5  Cm.  long,  and  3  to  6 
Mm.  in  diameter,  with  short  stem  remnants,  or 
stem  scars,  and  slightly  annulate;  externally 
brownish-gray  to  yellowish-brown ;  fracture 
short,  waxy,  deep  yellow;  bark  about  0.5  Mm. 
thick,  wood  wedges  bright  yellow,  pith  large, 
light  yellow;  the  roots  thin,  brittle,  with  a 
thick  yellow  bark  and  a  somewhat  quadrangular 
wood ;  odor  distinct ;  taste  bitter.  Sections  of 
Hydrastis  treated  with  sulphuric  acid  show 
under  the  microscope  the  separation  of  the 
alkaloids  in  prismatic,  tabular,  and  acicular 
crystals."  U.  S.  The  rhizome  breaks  with  a 
clean  resinous  fracture,  leaving  a  smooth 
brownish-yellow  or  greenish-yellow  surface,  ex- 
hibiting a  ring  of  bright  yellow  with  some- 
what distant  narrow  wood-bundles.  Many  of 
the  detached  rootlets  are  mixed  with  the  rhi- 
zomes in  mass.  The  color  of  the  rhizome, 
though  yellow  in  the  recent  root,  becomes  a 
dark  yellowish  brown  by  age;  that  of  the 
rootlets  and  the  interior  of  the  root  is  yellow, 
and  that  of  the  powder  still  more  so.  The 
odor  is  sweetish,  and  somewhat  narcotic,  the 
taste  bitter  and  peculiar.  The  medicine  im- 
parts its  virtues  and  coloring  matters  to  water 
and  alcohol.  Examined  by  Alfred  B.  Durand 
of  Philadelphia,  it  was  found  to  contain 
albumen,  starch,  fatty  matter,  resin,  yellow 
coloring  matter,  sugar,  lignin,  and  various 
salts.  He  also  discovered  a  peculiar  nitrog- 
enous, crystallizable  substance,  for  which  he 
proposed  the  name  of  hydrastine.  (A.  J.  P., 
1851,  p.  112.)  It  has  also  been  determined 
that  the  root  contains  another  alkaloid,  to  which 
it  owes  its  yellow  color,  and  which  is  probably 
identical  with  the  yellow  coloring  matter  of 
Durand.    F.  Mahla  first  ascertained  that  this 
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new  alkaloid  of  hydrastis  is  berberine.1  (Am. 
J.  S.,  Jan.  1862,  p.  43.)  It  exists  in  large 
proportion  in  hydrastis,  constituting,  according 


1  Berberine. — This  alkaloid  appears  to  have  been 
first  discovered,  in  1826,  in  a  species  of  Xanthoxylum, 
by  Chevallier  and  Pelletan,  who,  from  its  color  and 
taste,  named  it  xa  at  ho  pier it  e;  Buchner  and  Her- 
berger,  in  1835,  found  it  in  Berberis  vulgaris,  and 
named  it  berberine ;  but  none  of  these  chemists  were 
aware  of  its  alkaline  properties.  Indeed,  the  sub- 
stance obtained  by  them,  at  least  the  berberine  of 
Buchner,  must  have  been  a  native  salt  of  the  proper 
alkaloid,  which  was  not,  therefore,  procured  in  a 
pure  state.  Subsequently  Fleitmann  demonstrated 
its  basic  character,  and  published  an  account  of  sev- 
eral of  its  salts.  It  is  not  confined  to  the  barberry, 
but  has  been  found,  by  several  chemists,  in  several 
other  plants,  particularly  those  products  combining 
bitterness  and  a  yellow  color,  as  in  Vocculus 
palmatus,  Hydrastis  canadensis,  Xanthorrhiza  apii- 
folia,  Coptis  teeta,  Fagara  Clava-Herculis*  Gos- 
cinium  fenestration,  and  others  belonging  to  the 
natural  families  of  Berberidacea?,  Menispermacea?,  and 
Ranunculaceae.  Indeed,  few  if  any  of  the  known 
alkaloids  are  so  widely  diffused  as  this  appears  to 
be  in  the  vegetable  kingdom.  A  list  of  the  plants 
from  which  it  has  been  obtained  is  contained  in 
A.  J.  P.,  Sept.   1863,  p.  456. 

Berberine  may  be  obtained  most  readily  from  its 
sulphate.  Proctor  has  given  the  following  process 
for  preparing  it,  based  upon  a  suggestion  of  Merrill, 
of  Cincinnati.  The  coarsely  powdered  root  is  to  be 
exhausted  by  repeated  decoction  with  boiling  water, 
and  the  mixed  liquids,  after  filtration,  are  to  be 
evaporated  to  a  soft  extract.  This  is  to  be  digested 
several  times  with  stronger  alcohol,  in  the  propor- 
tion of  a  pint  to  half  a  pound  of  the  root,  until  ex- 
hausted, one-fourth  of  its  bulk  of  water  is  to  be  added 
to  the  tincture,  and  five-sixths  of  the  alcohol  to  be 
distilled  off.  To  the  residue,  while  still  hot,  sul- 
phuric acid  is  to  be  added  in  excess,  and  the  liquid 
allowed  to  cool.  The  berberine  sulphate  is  deposited 
in  crystals,  and,  having  been  purified  by  recrystal- 
lization,  is  to  be  decomposed  by  the  addition,  in  ex- 
cess, to  its  solution  in  boiling  water,  of  freshly  pre- 
cipitated lead  monoxide,  the  solution  being  kept  hot 
until  the  decomposition  is  completed.  This  may  be 
known  by  the  absence  of  a  precipitate  when  lead 
acetate  is  added  to  a  drop  of  the  clear  liquid.  The 
liquid  is  then  to  be  filtered,  and  set  aside  to  crystal- 
lize. The  berberine  sulphate  may  be  decomposed  by 
treatment  with  barium  hydroxide,  removing  excess  of 
barium  by  carbon  dioxide,  concentrating  and  crystal- 
lizing. It  may  also  be  made  by  precipitating  a  con- 
centrated aqueous  extract  of  any  drug  containing 
berberine  by  excess  of  sulphuric  acid.  Thus  ob- 
tained, berberine  is  in  the  form  of  a  yellow  powder, 
which,  under  the  microscope,  appears  to  consist  of 
groups  of  minute,  acicular  crystals.  It  has  a  bitter 
taste,  is  soluble  in  about  100  parts  of  cold  water,  still 
less  soluble  in  cold  alcohol,  freely  soluble  in  both 
these  liquids  when  hot,  and  insoluble  in  ether.  It 
forms  salts  of  difficult  solubility  with  hydrochloric 
'and  sulphuric  acids,  and  is  distinguished  by  being 
copiously  precipitated  by  the  former  acid  from  its 
cold  water  solution  in  the  form  of  crystals  of  the 
hydrochloride.  It  is  freely  dissolved  by  acetic  acid, 
which  forms  with  it  a  readily  soluble  salt.  (A.  J. 
P.,  Jan.  1864.  10.)  Its  formula  is,  on  the  authority 
of  Perrins,  C^H^NO*.  (P.  J.,  April,  1863,  464.) 
Hlasiwetz  (Ann.  Ch.  Ph.,  115,  45)  also  confirms  this 
formula,  which  may  therefore  be  assumed  as  correct. 
Gaze's  method  consists  of  the  preparation  of  an 
insoluble  compound  of  berberine  with  acetone,  and 
then  liberating  the  berberine  by  boiling  the  com- 
pound with  a  mixture  of  alcohol  and  chloroform 
for  12  hours  under  a  reflux  condenser.  This  method 
has  been  criticized  by  Gordin,  who  found  that  Gaze's 
product  was  not  pure  berberine.  (Proc.  A.  Ph.  A., 
1901,  228.)  Berberine  hydrochloride,  which  is  the  salt 
that  has  attracted  most  notice,  may  be  readily 
obtained  by  using  hydrochloric  instead  of  sulphuric 
acid  in  the  above  process,  and  purifying  the  pre- 
cipitate by  solution  in  hot  alcohol,  and  subsequent 
refrigeration.  It  is  in  fine  acicular  crystals  of  a 
bright  yellow  color  and  intensely  bitter  taste,  very 
slightly  soluble  in  cold  water,  to  which,  however,  it 
imparts  a  deep  yellow  color,  slightly  soluble  in 
cold  alcohol,  but  dissolved  in  large  proportion  by 
both  liquids  when  hot.  By  concentrated  nitric 
acid  both  this  salt  and  its  base  are  decomposed, 
with  the  production  of  a  dark  red  color  and  the 
escape  of  nitrous  fumes.  A  process  for  berberine 
hypophosphite,    by    J.    U.    Lloyd,    may    be    found    In 


to  Perrins,  nearly  4  per  cent.  There  can  be 
no  doubt  that  this  medicine  owes  much  of  its 
virtue  to  berberine.  For  a  valuable  paper 
by  J.  U.  Lloyd  on  the  preparation  of  salts  of 
berberine,  see  A.  J.  P.,  1879,  p.  11.  Lerre's 
process  based  on  Lloyd's  for  preparing  hy- 
drastine  and  berberine  is  as  follows : 

First  Process. — Two  thousand  pounds  of 
golden  seal  in  No.  40  powder  is  exhausted  with 
80  per  cent,  boiling  alcohol  in  a  hot  extraction 
apparatus,  careful  recovery  leaving  a  dark  syrup 
containing  the  total  active  ingredients.  This 
is  withdrawn  and  immediately  added  to  five 
times  its  volume  of  warm  water,  and  the  whole 
allowed  to  stand  24  hours,  by  which  time  the 
resinoids  have  separated.  The  bright  choco- 
late liquid  is  now  acidified  with  sulphuric  or 
hydrochloric  acid  in  excess,  and  allowed  to 
stand  24  hours,  when  most  of  the  liquor  may 
be  decanted;  the  residual  berberine  salt  is 
easily  strained  off,  washed,  and  is  then 
ready  for  purification.  To  the  combined 
liquors  an  excess  of  alkali  is  added  which 
throws  out  the  impure  hydrastine,  which  after 
washing  and  drying  is  ready  for  purification. 
All  liquors  are  rejected.  The  berberine  salts 
are  purified  by  repeated  crystallizations  from 
boiling  water,  and  finally  in  alcohol.  Fair 
samples  of  drug  yield  about  3J  per  cent.  The 
crude  hydrastine  is  dissolved  in  boiling  alcohol 
or  chloroform,  filtered  and  recrystallized.  The 
yield  is  about  If  per  cent. 

Second  Process. — The  above  quantity  of 
crude  drug  may  be  macerated  with  a  2  per  cent, 
solution  of  acetic  acid,  and  this  at  first  sight 
would  seem  the  better  process;  practice,  how- 
ever, leads  to  an  opposite  deduction,  as  the 
quantities  of  liquid  to  be  handled  are  greater 
and  the  troubles  in  purifying  multiplied.  (D. 
C,  1897,  34.)  A  substance  obtained  by  the  pre- 
cipitation of  an  infusion  of  the  root  by  hy- 
drochloric acid  has  been  for  some  time  known 
and  used  by  the  "  Eclectics,"  under  the  name 
of  hydrastin;  it  consists  of  a  small  propor- 
tion of  hydrastine,  with  berberine  and  resin 
(A.  J.  P.,  1876,  p.  3S6),  and  the  reader  must  be 
cautious  not  to  confound  this  substance  with 
the  alkaloid  to  which  the  name  properly  be- 
longs.2    Perrins   obtained  1.5   per  cent,  of  it 


A.  J.  P.,  July,  1877.  Parsons  (N.  R.,  1879.  109) 
analyzed  berberine  phosphate,  and  believes  the 
formula  to  be  C20H17NO4.2H3POi. 

According  to  the  studies  of  Falck  and  Guenste, 
berberine  causes  in  dogs  and  rabbits  restlessness,  con- 
vulsive tremblings,  hurried  respiration,  and  diar- 
rhoea, followed,  if  the  dose  has  been  large  enough, 
by  decrease  of  the  breathing  rate,  wide-spread 
paralysis,  dyspnoea,  convulsions,  and  death.  In  man 
as  yet  no  serious  symptoms  have  been  recorded  as 
produced  by  it.  Buchner  is  stated  to  have  taken 
nearly  twenty  grains  without  causing  anything  more 
serious  than  a  loose  stool.  It  has  been  employed 
in  internal  medicine  as  a  simple  bitter,  in  doses 
of  from  two  to  five  grains   (0.13  to  0.32  Gm.). 

2Wilhelm  (P.  J.,  1888,  325)  furnishes  a  process 
for  obtaining  the  alkaloids  from  hydrastis  as  fol- 
lows. The  extract  obtained  by  treating  the  coarsely 
powdered  root  with  water  acidified  with  acetic  acid 
at  100°  P.  is  evaporated  to  a  syrup  and  excess  of 
diluted  sulphuric  acid  added,  when  berberine  sulphate 
separates.  The  filtrate  neutralized  with  ammonia 
water  gives  a  precipitate  containing  much  hydras- 
tine ;    this    is    separated,    and    on    adding    ammonia 
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from  the  root,  and,  having  given  five  grains 
of  it  to  a  rabbit  without  any  other  effect  than 
a  slight  uneasiness  which  soon  ceased,  con- 
eluded  justly  that  it  was  not  poisonous. 

Canadine  (C20H21NO4)  was  extracted  by  E. 
Schmidt;  it  occurs  in  the  form  of  brilliant, 
small,  white  nodules,  melting  at  134°  C. 
(273.2°  F.).  When  canadine  is  dissolved  in 
alcohol  and  treated  with  iodine,  berberine  hy- 
driodide  (which  is  yellow  in  color)  is  formed. 
Canadine  was  believed  to  be  identical  with 
dihydromethylberberine  (Ph.  Post,  1892,  230), 
and  the  formula  C21H21NO4  was  given  to  it. 
E.  Schmidt,  however  (A.  Pharm.,  1894,  136 
to  154),  has  found  that  its  true  formula 
is  C20H21NO4,  and,  owing  to  the  fact  that 
iodine  forms  with  it  berberine  hydriodide,  he 
believes  that  canadine  is  a  tetrahydroberberine. 
Schmidt  also  obtained,  as  an  additional  pro- 
duct of  the  iodine  reaction,  the  hydriodide  of 
another  base,  which  be  believes  is  intermediate 
between  berberine  and  canadine.  For  a  process 
for  isolating  canadine,  see  Proc.  A.  Ph.  A., 
1894,  1103.  The  alkaloid  discovered  by  A.  K. 
Hale,  and  obtained  later  by  Burt  and  by  Ler- 
chen,  and  which  was  named  xanthopuccine, 
is  now  considered  lo  be  identical  with  canadine. 
For  processes  for  making  hydrastine  and  ber- 
berine, see  D.  C,  1897,  34.  It  is  probable, 
from  the  odor  of  hydrastis,  that  besides  the  two 
alkaloids  here  mentioned  it  contains  also  an 
active  volatile  principle,  but  this  has  not  yet 
been  isolated. 

Assay.—"  Hydrastis,  in  No.  60  powder,  fif- 
teen grammes;  Ether,  Ammonia  Water,  Dis- 
tilled Water,  Normal  Sulphuric  Acid  V.S., 
each,  a  sufficient  quantity.  Introduce  the  Hy- 
drastis into  an  Erlenmeyer  flask  of  250  Cc. 
capacity,  add  150  Cc.  of  ether,  shake  the  flask 
occasionally  during  ten  minutes,  and  add  5  Cc. 
of  ammonia  water,  again  shaking  the  flask  at 
intervals  during  half  an  hour.  Then  add  15 
Cc.  of  distilled  water  to  the  mixture  in  the  flask 
and  shake  it  until  the  drug  collects  in  masses, 
and  at  once  pour  off.  into  a  measuring  cylinder. 
100  Cc.  of  the  supernatant  ether-solution  and 
transfer  it  to  a  separator.  Add  15  Cc.  of  nor- 
mal sulphuric  acid  V.S.  to  the  separator,  and 
shake  it  moderately  during  one  minute.  Allow 
the  liquids  to  separate,  and  draw  off  the  lower 
acid    liquid    into    a   second   separator.     Again 

water  In  excess  to  the  filtrate  a  further  precipitate 
Is  produced,  which  contains  canadine.  Both  precipi- 
tates, boiled  with  ethyl  acetate.  Rive  solutions  which 
on  cooling  deposit  hydrastine  in  large  crystals,  some- 
what colored,  but  rendered  pure  by  recrystallization. 
The  crystals  from  the  second  ammonia  precipitate 
are  much  purer  than  those  from  the  first :  by  slow 
evaporation  of  the  ethyl  acetate  solution  they  can 
be  obtained  as  large  as  walnuts. 

Hydroberbcrine  (Canadine),  whose  molecule  con- 
tains four  atoms  of  hydrogen  more  than  the  molecule 
of  berberine,  is  said  by  Marforl  to  differ  from  berberine 
physiologically  :  It  produces  in  moderate  dose  an  in- 
crease in  the  blood  pressure  by  stimulating  the  vaso- 
motor centre  In  the  medulla."  Oninnic.  hydrastinic, 
and  berberinic  acids  are  said  by  the  same  authority 
to  be  almost  inert  phvsiologicallv,  except  that  they 
are  feebly  antiseptic.    (T.   Q.,  1800.) 

For  a  phvsloloerical  study  of  the  methylatnine  de- 
rivatives of  hydrastine  (hydrastine  methylatnine), 
see  V.  A.  P.  A.,  cxlii..  1895. 


shake  out  the  ether-solution  with  5  Cc.  of 
normal  sulphuric  acid  V.S.  and  5  Cc.  of  dis- 
tilled water,  and  shake  the  separator  for  one 
minute.  After  the  liquids  have  separated, 
draw  off  the  acid  solution  as  before  into  the 
second  separator.  Repeat  the  same  process 
with  5  Cc.  of  distilled  water,  drawing  this  also 
into  the  second  separator.  Introduce  a  small 
piece  of  red  litmus  paper  into  the  second  sep- 
arator, add  enough  ammonia  water  to  render  the 
liquid  alkaline,  and  then  25  Cc.  of  ether,  and 
shake  the  separator  moderately  during  one 
minute,  and  when  the  liquids  have  separated, 
draw  off  the  lower  alkaline  liquid  into  another 
separator,  and  the  ether-solution  into  a  tared 
beaker.  Again  shake  out  the  alkaline  liquid, 
using  20  Cc.  of  ether,  shake  the  separator  for 
one  minute,  and  when  the  liquids  have  sep- 
arated, draw  off  the  alkaline  liquid  into  the 
other  separator,  and  the  ether-solution  into  the 
tared  beaker.  Finally,  again  shake  out  the 
alkaline  liquid,  using  15  Cc.  of  ether,  proceed- 
ing as  before,  and  adding  the  ether-solution  to 
the  liquid  in  the  tared  beaker.  Evaporate  the 
ether  carefully  with  the  aid  of  a  water-bath, 
and  dry  the  alkaloidal  residue  in  the  beaker 
to  a  constant  weight  at  100°  C.  (212°  F.). 
The  weight  found,  multiplied  by  10,  will  give 
the  percentage  of  hvdrastine  in  the  Hydras- 
tis."   U.  S. 

Uses. — As  a  local  remedy  hydrastis  has  a 
very  derided  effect  upon  the  mucous  membrane. 
It  lias  been  used  with  asserted  remarkable  re- 
sults in  chronic  gastro-intestinal  catarrhs,  es- 
pecially those  due  to  alcoholic  excess,  and  as 
the  commercial  hydrastin  is  one  of  the  drug! 
that  was  found  in  the  experiments  of  Ruther- 
ford to  notably  increase  the  biliary  secretion 
in  the  lower  animals,  it  is  probable  that  in 
gastric  diseases  attended  by  hepatic,  conges- 
tion and  lack  of  functional  activity  it  exerts 
an  almost  specific  influence.  It  has  been 
strongly  recommended  in  dyspepsia  and  the 
vomiting  of  pregnancy.  It  is  much  used  by 
specialists  as  a  local  remedy  in  the  treatment 
of  otorrhoza,  nasal,  vaginal,  and  other  catarrhs. 
In  the  second  stage  of  gonorrhoea,  as  an  addi- 
tion to  injection  mixtures,  it  may  be  of  great 
service.  In  chronic  or  subacute  inflammations 
of  the  colon  and  rectum  injections  of  hydrastis 
are  often  of  great  service,  and  it  has  been 
used  in  hemorrhoids  with  asserted  excellent  re- 
sults. 

The  strength  of  the  local  application  of 
hydrastis  to  be  used  in  various  diseases  of  the 
mucous  membrane  varies  from  half  a  flui- 
drachm  to  two  drachms  of  the  fluidextract  to 
one  ounce  of  diluent.  In  gonorrhoea  from  five 
to  ten  grains  (0.32  to  0.65  Gm.)  of  commercial 
hydrastin,  or  forty  to  eighty  minims  (2.5  to 
5  Cc.)  of  the  fluidextract,  may  be  used  to  the 
fluidounce.  In  hemorrhoids  from  two  to  four 
drachms  to  the  fluidounce  may  be  used.  The 
glycerite  1  is  not  so  useful  a  local  preparation 

1  Liquor  Hydrastina. — Under  the  names  of  Liquid 
Hydrastis,  Fluid  Hydrastis,  Colorless  Hydrastis,  etc., 
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as  the  fluidextract  diluted  with  water,  a  de- 
posit of  the  insoluble  resinous  substance  upon 
the  mucous  membrane  and  its  constant  pro- 
longed influence  being  important. 

The  general  action  of  hydrastis  upon  the 
system  is  probably  chiefly  due  to  its  hydras- 
tine  (see  p.  640). 

It  is  essential  to  recognize  the  differences, 
medicinally,  between  the  preparations  of  hy- 
drastis. The  so-called  hydrastin  of  commerce 
is  really  an  impure  body,  containing  berberine, 
canadine,  hydrastine,  and  probably  some  resin. 
It  is  this  mixture  which  Rutherford  found  to 
have  a  pronounced  influence  upon  the  biliary 
secretion  in  the  lower  animals.  Whether  this 
action  is  or  is  not  dependent  upon  the  presence 
of  berberine  or  other  impurities  is  as  yet  uncer- 
tain. The  practical  deduction  is,  however,  that 
when  hydrastis  is  to  be  used  in  chronic  gastro- 
intestinal catarrh,  or  as  a  local  application  to 
the  mucous  membrane,  it  is  better  to  use  hy- 
drastin or  the  fluidextract  rather  than  the 
pure  alkaloid.  The  dose  of  this  hydrastin  is 
from  five  to  ten  grains  (0.32  to  0.65  6m.). 

There  is  some  reason  for  believing  that 
berberine  has  a  special  action  upon  the  gastro- 
intestinal tract.  Marfori  has,  however,  found 
that  even  in  large  therapeutic  dose  it  is  with- 
out perceptible  influence  upon  the  circulation 
or  the  nervous  system.  When,  therefore,  a 
preparation  of  hydrastis  is  to  be  used  for  effects 
other  than  a  local  action  on  the  gastro-intestinal 
or  other  mucous  membrane,  a  salt  of  the  pure 
alkaloid  hydrastine  should  be  used.  There  is 
abundant  clinical  testimony  to  the  great  value 
of  hydrastine  in  the  treatment  of  uterine 
hemorrhages,  whether  occurring  in  the  non- 
parturient  or  in  the  parturient  woman. 

Dose,  of  hydrastis,  fifteen  to  thirty  grains  (1 
to  2  Gm.). 

Off.  Prep. — Fluidextractum  Hydrastis,  U.  S. 
(Br.)  i  Glyceritum  Hydrastis,  U.  S.;  Tinctura 
Hydrastis,   V.  8.,  Br. 

HYOSCINOE  HYDROBROMIDUM. 
U.  S.,  Br. 

HYOSCINE  HYDROBROMIDE  [Hyosclna:  Hydrobromas, 
Pbarm.  1890,  Hyoscine  Hydrobromate] 

( hy-QS-cf  nae  hy-dro-bro'mi-dum ) 

Ci7H2iN04.HBr  +  3H20  =  434.92 

"  The  hydrobromide  [HBr.Ci7HaiN04  +  3Ha 
0]  of  an  alkaloid,  chemically  identical  with 
scopolamine,   obtained   from   Hyoscyamus   and 

preparations  of  the  alkaloids  of  hydrastis  have  been 
largely  used.  In  some  cases  these  solutions  have 
been  made  directly  from  the  drug  by  depriving  a 
fluidextract  of  coloring  matter  (see  Glyceritum  Hy- 
drastis), in  others  the  alkaloid  has  been  dissolved  in 
a  suitable  liquid.  Gust.  Stelnman  (A.  J.  P.,  1887, 
296)  examined  several  samples  and  found  hydrastine 
in  each,  combined  with  either  sulphuric  or  hydro- 
chloric acid,  besides  aluminum,  potassium,  boric  acid, 
etc.,  in  small  proportion  ;  by  dissolving  20  grains  of 
hydrastine  sulphate  or  hydrochloride  in  a  pint  of  a 
solution  of  glycerin  and  water  (sp.  gr.  1.15).  a  liquid 
is  produced  from  which  the  asserted  good  results  can 
be  obtained. 


other  plants  of  the  Solanacea.  It  should  be 
kept  in  well-stoppered,  amber-colored  vials." 
U.  S.  "The  hydrobromide,  CwHaiNO^HBr, 
3H2O,  of  an  alkaloid  contained  in  Hyoscyamus 
Leaves,  different  species  of  Scopola,  and  pos- 
sibly other  solanaceous  plants."     Br. 

Hyoscinum  Hydrobromicum  ;  Hydrobromate  of  Hy- 
oscine, Scopolamine  Hydrobromide ;  Bromhydrate 
d'Hyoscine,  Fr. ;  Scopolamlnum  hydrobromicum, 
P.  O.;  Scopolaminhydrobromid,  Hyoscinhydrobromid, 
Bromwasserstoffsaures  Hyoscin,   O. 

This  salt  was  introduced  for  the  first  time 
in  the  U.  S.  P.  1890.  Hyoscine,  C17H21NO4, 
is  found  in  the  leaves  and  seeds  of  Hyoscyamus 
niger,  Duboisia  myropoides,  Scopola  japonica, 
Atropa  Belladonna  and  other  solanaceous 
plants.  Pure  hyoscine  forms  a  syrupy  liquid. 
The  best  salt  for  practical  use  is  the  hydro- 
bromide, which  is  in  "  colorless,  transparent, 
rhombic  crystals,  sometimes  of  large  size,  odor- 
less, having  an  acrid,  slightly  bitter  taste; 
slightly  efflorescent.  Soluble  in  1.5  parts  of 
water,  16  parts  of  alcohol,  and  in  750  parts  of 
chloroform  at  25°  C.  (77°  F.) ;  soluble  in  1.33 
parts  of  alcohol  at  60°  C.  (140°  F.) ;  insoluble 
in  ether.  Its  aqueous  solution  shows  a  slightly 
acid  reaction  to  blue  litmus  paper.  Hyoscine 
Hydrobromide,  when  heated,  softens  at  about 
100°  C.  (212°  F.);  it  first  melts  and  then  loses 
its  water  of  crystallization  at  110°  C.  (230° 
F.).  If  dried  over  sulphuric  acid  until  de- 
prived of  its  water  of  crystallization,  it  melts 
at  179.7°  C.  (355.5°  F.).  When  ignited,  it 
leaves  no  residue.  Hyoscine  chloraurate  crys- 
tallizes in  yellow  prisms  and  melts  at  197°  C. 
(386.6°  F.).  Hyoscyamine  chloraurate  crys- 
tallizes in  yellow  leaflets  and  melts  at  160°  C. 
(320°  F.).  Atropine  chloraurate  crystallizes  in 
dull  yellow  grains  and  melts  at  136°  C.  (276.8° 
F.).  If  2  Cc.  of  chloroform  be  shaken  with 
1  Cc.  of  solution  of  Hyoscine  Hydrobromide 
(1  in  10),  to  which  a  few  drops  of  chlorine 
water  hava  been  cautiously  added,  it  should 
assume  a  brownish  color.  If  0.01  Gm.  of  the 
salt  be  added  to  5  drops  of  nitric  acid,  and 
evaporated  to  dryness  in  a  porcelain  dish,  the 
residue  should  yield  a  violet  color  upon  the 
addition  of  alcoholic  potassium  hydroxide  T.S. 
Silver  nitrate  T.S.,  when  added  to  a  solution  of 
the  salt,  affords  a  yellowish-white  precipitate 
insoluble  in  nitric  acid,  but  the  washed  pre- 
cipitate is  soluble  in  an  excess  of  ammonia 
water.  Mercuric  potassium  iodide  T.S.,  in 
aqueous  solutions  of  the  salt  acidified  with  hy- 
drochloric acid,  yields  a  yellowish-white  pre- 
cipitate. Mercuric  chloride  T.S.  and  solution 
of  phosphotungstic  acid  give  a  white  precipi- 
tate when  added  to  an  aqueous  solution  of  the 
salt.  Picric  acid  T.S.  and  platinic  chloride 
T.S.  yield  yellow  precipitates  when  added  to  a 
concentrated  solution  of  the  salt.  Sulphuric 
acid  should  give  no  color  when  added  to  Hyos- 
cine Hydrobromide  (absence  of  carbonizable 
impurities) ;  nor  should  any  color  be  developed 
on  the  subsequent  addition  of  a  drop  of 
nitric  acid  (absence  of  morphine)."   U.S.     "It 
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has  an  acrid,  slightly  bitter  taste,  and  is  odor- 
less. It  is  soluble  in  1  part  of  cold  water 
and  in  13  parts  of  alcohol  (90  per  cent.),  very 
slightly  soluble  in  ether  or  chloroform.  When 
heated  to  212°  F.  (100°  C.)  it  loses  rather 
more  than  12  per  cent,  of  its  weight  and  fuses 
to  a  viscid  mass  which  becomes  liquid  at  a 
temperature  of  379.4°  to  381.2°  F.  (193°  to 
194°  C).  An  aqueous  solution  yields  a  pre- 
cipitate with  test-solution  of  mercuric  chloride, 
solution  of  iodine,  or  solution  of  potassium 
hydroxide,  but  not  with  solution  of  ammonia  or 
solution  of  potassium  bichromate.  It  forms  with 
auric  chloride  a  crystalline  salt  having  a  melt- 
ing point  of  388.4°  F.  (198°  C).  It  affords 
the  reactions  characteristic  of  hydrobromides. 
Its  aqueous  solution  slightly  reddens  litmus. 
Heated  to  redness  with  access  of  air  it  leaves  no 
residue."   Br. 

E.  Schmidt  (Ap.  Ztg.,  1891,  522)  believes 
that  the  hyoscine  hydrobromide  of  commerce 
is  essentially  hydrobromide  of  scopolamine,  Cm 
H21NO4.  This  view  has  been  confirmed  by 
O.  Hesse  (Ann.  Ch.  Ph.,  1S93,  304),  and  the 
British  Pharmacopoeia  defines  hyoscine  as  an 
alkaloid  contained  in  hyoscyamus,  different 
species  of  Seopola,  and  possibly  other  solana- 
ceous  plants,  while  the  German  Pharmacopu'ia 
changed  the  title  to  "  Scopolatnintun  Hydro- 
bromicum."  The  U.  S.  Pharmacopoeia  (8th 
Rev.)  introduced  Scopolaminae  Hydrobromidum 
as  a  separate  title,  but  referred  to  ByosoilUB 
Hydrobromidum  tor  the  description  and  test-:, 
declaring  them  to  be  identical  substances. 
Atroscine  was  found  by  llesse  in  variable 
amount  in  the  hyoscine  hydrobromide  of  com- 
merce. It  is  a  mydriatic  equal  in  power  to 
atropine  or  scopolamine. 

Uses. — Various  observers  have  noted  that 
the  impure  amorphous  hvoscyamine  is  more 
powerful  than  the  crystallized  alkaloid.  These 
observations,  with  the  chemical  fact  that  amor- 
phous hyoscyamine  is  chiefly  hyoscine,  in  1884 
led  H.  C.  Wood  to  make  a  careful  physio- 
logical study  of  that  alkaloid  upon  the  lower 
animals  and  to  apply  it  to  clinical  medicine. 
It  was  found  that  the  pure  hyoscine  produced 
in  the  frog,  motor  reflex  paralysis,  due  to  a 
depression  of  the  spinal  cord,  and  that  in  mam- 
mals it  caused  disturbance  of  respiration,  loss  of 
muscular  power,  pronounced  tendency  to  stupor, 
and,  finally,  death  by  asphyxia.  It  exerts  very 
little  influence  upon  the  circulation  even  when  in 
toxic  doses.  It  became  evident  that  the  drug  was 
a  depressant  of  the  principal  cerebral  centres, 
of  the  respiratory  centres,  and  also  of  the  lower 
motor  centres  of  the  spinal  cord.  In  man,  the 
ingestion  of  hyoscine  in  decided  doses  is  fol- 
lowed in  a  very  short  time  by  dryness  of  the 
mouth,  flushings  of  the  face,  great  sleepiness, 
associated  in  some  cases  with  delirious  mut- 
teriugs,  and  giddiness  akin  to  that  of  alcoholic 
intoxication.  The  respirations  are  usually  les- 
sened in  frequency,  and  the  pulse  rate  is  also 
somewhat  diminished.  Dilatation  of  the  pupils 
is  usually,  but  not  invariably,  produced.     After 


toxic  doses  these  symptoms  are  intensified, 
while  the  frequent  loss  or  impairment  of  the 
power  of  swallowing,  and  a  peculiar  hoarseness 
of  the  voice,  with,  in  some  cases,  laryngeal 
dyspnoea,  indicate  that  the  muscles  of  the 
larynx,  as  well  as  those  of  the  pharynx,  have  a 
special  tendency  to  be  paralyzed  by  the  alka- 
loid; the  respiration  not  only  becomes  slow  and 
full,  but  sometimes  takes  on  a  distinctly  Cheyne- 
Stokes  character;  the  skin  is  not  dry,  as  in 
atropine  poisoning,  but  is  frequently  covered 
with  sweat.  No  cases  of  fatal  poisoning  are 
on  record.  One-fourth  of  a  grain  (0.016  Gm.) 
of  very  impure  hyoscine  produced  in  the  case  of 
Hutchinson  profound  muscular  relaxation,  with 
quiet  coma  lasting  for  eleven  hours.  In  apply- 
ing hyoscine  to  the  treatment  of  disease,  H.  C. 
Wood  found  that  it  is  a  valuable  soporific, 
especially  useful  in  those  cases  in  which  the 
wakefulness  is  complicated  with  or  due  to  cere- 
bral excitement.  In  insomnia  produced  by 
overwork,  when  the  brain  seems  to  lose  the 
capability  of  ceasing  its  action,  hyoscine  is  of 
service;  but  it  is  especially  valuable  in  actively 
delirious  conditions,  such  as  occur  in  acute 
mania  or  in  exacerbations  in  the  course  of 
chronic  mania.  In  those  cases  in  which  mor- 
phine increases  the  cerebral  excitement  hyos- 
cine usually  acts  most  happily.  According  to 
the  statements  of  Bruce  and  Tirard,  it  is  an 
entirely  safe  remedy  in  cases  of  severe  kidney 
disease  when  morphine  is  contra-indicated.  H. 
C.  Wood  has  found  that  it  is  an  efficient  remedy 
in  the  treatment  of  sexual  excitement,  such  as 
nymphomania,  spermatorrhoea,  and  allied  affec- 
tions, and  that  it  will  almost  invariably  control 
excessive  seminal  emissions.  Hyoscine  rarely, 
if  ever,  produces  much  more  serious  after 
effects  than  a  little  dryness  of  the  throat  and 
headache,  and  does  not  disturb  the  alimentary 
canal.  The  reports  of  later  clinicians  indicate 
that  excessive  susceptibility  to  its  influence  is  a 
not  infrequent  idiosyncrasy,  and  it  is  even 
affirmed  that  one  two-hundredth  of  a  grain 
has  caused  alarming  symptoms.  It  is  probable, 
however,  that  much  larger  doses  were  taken  in 
these  cases  than  is  alleged.  On  account  of 
its  tendency  to  produce  pharyngeal  and  laryn- 
geal paralysis,  it  should  not  be  employed  in  such 
diseases  as  scarlet  fever  or  diphtheria  when 
there  is  a  tendency  to  throat  difficulties.  Being 
practically  tasteless,  hyoscine  is  readily  given 
in  food  or  drink  without  the  knowledge  of 
the  patient.  It  acts  well  when  taken  by  the 
mouth,  but  is  especially  efficient  and  prompt 
when  administered  hypodermically,  and  never 
produces  local  irritation.  The  effects  of  a  hypo- 
dermic dose  are  usually  manifested  inside  of 
ten  minutes,  and  persist  for  six  or  eight  hours. 

The  dose  by  the  mouth  is  from  one  one-hun- 
dred and  twentieth  to  one-sixtieth  of  a  grain 
(0.0005  to  0.001  Gm.);  for  hypodermic  injec- 
tions one  one-hundred  and  fiftieth  to  one  one- 
hundredth  of  a  grain  (0.0004  to  0.0006  Gm.). 
On  account  of  the  susceptibility  of  some  per- 
sons to  it,  the  commencing  dose  by  the  mouth 
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should  not  be  over  one  one-hundred  and  twen- 
tieth of  a  grain  (0.0005  Gm.),  by  injection 
one  one-hundred  and  fiftieth  of  a  grain  (0.0004 
Gm.) ;  after  cautious  trial,  doses  larger  than 
the  maximum  just  given  may  be  employed. 

Dose,  one  one-hundred  and  fiftieth  to  one 
eightieth  of  a  grain    (0.0004  to  0.0008  Gm.). 

HYOSCYAMIN/E  HYDROBROMIDUM. 
U.  S. 

HYOSCYAMINE  HYDROBROMIDE  [Hyoscyaminae 

Hydrobromas,  Pharm.  1890,  Hyoscyamine 

Hydrobromate] 

( hy-os-cy-a-mi'nae  hy-dro-bro'mj-dum) 

Cj.7H33NO3.HBr  =  367.40 

"  The  hydrobromide  [HBr.Cn^sNOs]  of  an 
alkaloid  obtained  from  hyoscyamus  and  other 
plants  of  the  Solanacece.  It  should  be  kept 
in  amber-colored,  well-stoppered  vials."    U.  S. 

Hyoscyamlnum  Hydrobromicum ;  Bromhydrate 
d'Hyoscyamlne,  Fr. ;  Hyoscyaminhydrobromid,  Brom- 
wasserstoffsaures  Hyoscyamln,  G. 

Preparation. — This  salt  may  be  made  by  dis- 
solving 10  Gm.  of  hyoscyamine  in  11  Gm.  of 
hydrobromic  acid  (25  per  cent.),  evaporating 
and  crystallizing. 

Properties. — Hyoscyamine  hydrobromide  is 
officially  described  as  in  "  white,  prismatic  crys- 
tals, or  a  yellowish,  amorphous,  resin-like  mass, 
having,  particularly  when  damp,  a  tobacco-like 
odor,  and  an  acrid,  nauseous,  and  bitter  taste; 
deliquescent  on  exposure  to  the  air.  Very 
soluble  in  water;  soluble  in  2  parts  of  alcohol, 
1600  parts  of  ether,  and  in  2.5  parts  of  chlo- 
roform at  25°  C.  (77°  F.).  Its  aqueous  solu- 
tion is  neutral  to  litmus  paper,  and  is  strongly 
hevogyrate.  It  melts  at  151.8°  C.  (305.3°  F.). 
It  leaves  no  residue  on  incineration.  Hyoscy- 
amine chloraurate  melts  at  160°  C.  (320°  F.). 
Atropine  chloraurate  melts  at  136°  C.  (276.8° 
F.).  Hyoscine  chloraurate  melts  at  197°  C. 
(386.6°  F.).  Hyoscyamine  picrate  melts  at 
162°  C.  (323.6°  F.).  Atropine  picrate  melts 
at  175°  C.  (347°  F.).  Silver  nitrate  T.S., 
when  added  to  a  solution  of  the  salt,  yields 
a  yellowish-white  precipitate  which  is  insoluble 
in  nitric  acid,  but  the  washed  precipitate  is 
soluble  in  an  excess  of  ammonia  water.  Gold 
chloride  T.S.,  when  added  to  a  solution  of  the 
salt,  yields  a  precipitate  which,  when  recrys- 
tallized  from  a  small  quantity  of  boiling  water 
acidulated  with  hydrochloric  acid,  is  deposited, 
on  cooling,  in  minute,  lustrous,  golden-yellow 
scales  (difference  from  atropine).  Platinic 
chloride  T.S.  does  not  form  a  precipitate  with 
solutions  of  the  salt  (difference  from  most 
alkaloids).  If  0.01  Gm.  of  the  salt  be  added 
to  5  drops  of  nitric  acid,  and  evaporated  to 
dryness  in  a  porcelain  dish,  the  residue  should 
yield  a  violet  color  upon  the  addition  of  alco- 
holic potassium  hydroxide  T.S.  Sulphuric  acid 
should  produce  no  color  when  added  to  Hyos- 
cyamine   Hydrobromide    (absence    of    carbon- 


izable  impurities),  nor  should  any  color  be 
developed  upon  the  subsequent  addition  of 
a  drop  of  nitric  acid  (absence  of  morphine)" 
U.  S. 

Uses. — The  medicinal  properties  and  the 
dose  of  this  salt  of  hyoscyamine  are  precisely 
those  of  the  sulphate,  to  which  it  is  preferred 
by  some. 

Dose,  one  one-hundred  and  twentieth  to  one 
one-hundredth  of  a  grain  (0.0005  to  0.0006 
Gm.). 

HYOSCYAMIN/E  SULPHAS.  U.  S.,  Br. 

HYOSCYAMINE  SULPHATE 

( hy-os-cy-a-mi'nse  sul'phas) 

( C17H23N03 )  2.H2SO4  =  67 1 .43 

"The  neutral  sulphate  [S02(OH)a.(Ci7Has 
N03)2]  of  an  alkaloid  obtained  from  Hyos- 
cyamus and  other  plants  of  the  Solanacece.  It 
should  be  kept  in  amber-colored,  well-stoppered 
vials."  U.  S.  "The  sulphate,  (Cw^NOs)*, 
H2S04,2H20,  of  an  alkaloid  contained  in  Hyos- 
cyamus Leaves  and  possibly  other  solanaceous 
plants."  Br. 

Sulfate  d'Hyoscyamlne,  Fr. ;  Hyoscyamlnum  Sul- 
furicum,  Schwefelsaures  Hyoscyamln,  Hyoscyamln- 
sulfat,  G. 

Although  Brandes  announced  the  existence 
of  an  alkaloid  in  the  seeds  of  Hyoscyamus 
niger)  the  process  which  he  used  to  obtain  it 
was  not  successful  in  other  hands.  The  eredit 
of  first  isolating  the  alkaloid  hyoscyamine  or 
hyoscyamia  from  the  plant  must  be  given  to 
Geiger  and  Hesse,  who  obtained  it  as  long  ago 
as  1833.  Hohn  and  Reiehardt's  process,  in 
which  the  seed  is  used  as  the  source,  is  as 
follows.  They  treat  hyoscyamus  seed  first  with 
ether  to  separate  fatty  matter,  then  with  alcohol 
acidulated  with  a  few  drops  of  sulphuric  acid, 
and  afterwards  distil  the  alcoholic  solution. 
The  aqueous  residue  is  to  be  neutralized  with 
sodium  hydroxide,  and  the  liquid  precipitated 
by  a  solution  of  tannin.  The  precipitate,  hav- 
ing been  placed  on  a  porcelain  plate  to  dry,  is 
mixed  while  yet  moist  with  an  excess  of  lime, 
and  then  exhausted  by  strong  alcohol.  The 
alcoholic  solution  is  treated  with  sulphuric  acid, 
then  with  sodium  hydroxide,  and  finally  with 
ether,  which  dissolves  the  liberated  hyoscyamine. 
By  distilling  off  the  ether  a  colorless  oleag- 
inous liquid  is  left,  which  at  length  con- 
cretes.    (J.  P.  C,  Mai,  1872,  p.  385.) 

These  investigators  gave  to  hyoscyamine  the 
formula  C16H23NO3,  but  Ladenburg  has  shown 
by  a  study  of  its  decomposition  products  that 
it  is  isomeric  with  atropine,  C17H23NO3.  Laden- 
burg made  the  most  complete  study  of  atropine 
and  hyoscyamine  that  we  have,  and  has  estab- 
lished their  relations  to  each  other  in  a  clear 
light.  According  to  him  (Ber.  d.  Chem.  Ges., 
xiii.  pp.  251,  909,  and  1549),  hyoscyamus  con- 
tains two  alkaloids,  a  crystalline  one,  to  which 
the  name  of  hyoscyamine  is  given,  and  which 
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is  the  one  hitherto  studied  under  that  name, 
and  an  amorphous  one,  which  remains  in  the 
mother  liquor  after  the  removal  of  the  crystal- 
lizable  alkaloid.  It  can  be  extracted  by  the 
formation  of  the  gold  salt,  which  is  less  soluble 
than  hyoscyamine  gold  chloride.  This  alkaloid, 
for  which  he  proposed  the  name  hyoscine,  and 
to  which  he  gave  the  same  formula  (C17H23 
NO3)  as  hyoscyamine,  yields  different  decom- 
position products  upon  decomposition  by 
baryta  water.  Hyoscyamine  treated  with  boil- 
ing baryta  water  assimilates  a  molecule  of 
water  and  splits  up  into  what  were  called 
hyoscinie  acid,  C9H10O3,  and  hyoscine,  CsHis 
NO,  but  which  Ladenburg  shows  to  be  simply 
identical  with  the  decomposition  products  of 
atropine,  tropic  acid  and  tropine.  The  non- 
existence of  Ladenburg's  hyoscine  of  the  for- 
mula C17H23NO3  and  the  truth  of  the  state- 
ment that  commercial  hyoscine  is  identical 
with  scopolamine  (see  p.  645)  is  strongly 
supported  upon  large  experience  in  manufac- 
turing these  bases  by  L.  Merck.  Inasmuch  as 
Ladenburg  (Ber.  d.  Chem.  Ges.,  xii.  941)  has 
succeeded  in  effecting  the  synthesis  of  atropine 
by  the  combination  of  tropic  acid  and  tropine 
(the  two  decomposition  products  which  are 
common  to  the  two  alkaloids  atropine  and  hyos- 
cyamine), we  must  look  for  the  differences 
between  these  two  to  physical  and  molecular 
sources  rather  than  chemical. 

Hyoscyamine  crystallizes  in  colorless,  trans- 
parent, silky  needles,  fusing  at  108.5°  C,  is 
inodorous,  of  an  acrid,  disagreeable  taste, 
slightly  soluble  in  water,  very  soluble  in  alco- 
hol and  ether,  and  volatilizable  with  little 
change  if  carefully  distilled.  It  is  quickly 
altered  by  contact  with  water  and  an  alkali, 
and  when  heated  with  potassium  or  sodium 
hydroxide  is  completely  decomposed,  with  the 
disengagement  of  ammonia.  It  neutralizes  the 
acids,  forming  crystallizable  salts,  and  is  pre- 
cipitated by  infusion  of  galls.  The  alkaloid 
and  its  salts  are  very  poisonous,  and  the 
smallest  quantity,  introduced  into  the  eye,  pro- 
duces dilatation  of  the  pupil,  which  continues 
long. 

Hyoscine  has  been  known  in  commerce  as 
amorphous  hyoscyamine.  The  best  salts,  ac- 
cording to  Edlefsen,  to  prepare  and  dispense 
are  the  hydrobromide  and  hydriodide.  Hyos- 
cine hydriodide  crystallizes  from  water,  in 
which  it  is  only  moderately  soluble,  in  small, 
hemihedral  prisms,  which  mostly  have  a  slight 
yellowish  color.  (See  Hyoscince  Ilydrobro- 
midum.) 

The  double  gold  chloride,  C17H21NO4HCI  + 
AuCls,  is  less  soluble  than  the  corresponding 
gold  salt  of  hyoscyamine,  and  so  serves  to 
separate  them  when  together. 

Properties. — The  U.  S.  Pharmacopoeia  de- 
scribes hyoscyamine  sulphate  as  "  white,  indis- 
tinct crystals,  or  a  white  powder:  odorless, 
having  a  bitter,  acrid  taste;  deliquescent  when 
exposed  to  the  air.  Very  soluble  in  water; 
soluble  in  6.4  parts  of  alcohol,  2500  parts  of 


ether,  and  in  2300  parts  of  chloroform  at  25° 
C.  (77°  F.).  Its  aqueous  solution  is  lsevogy- 
rate,  and  neutral  to  litmus  paper.  It  melts  at 
198.9°  C.  (390.1°  F.).  Upon  ignition  it  is 
rapidly  consumed  without  residue.  Hyoscya- 
mine chloraurate  melts  at  160°  C.  (320°  F.). 
Atropine  chloraurate  melts  at  136°  C.  (276.8° 
F.).  Hyoscine  chloraurate  melts  at  197°  C. 
386.6°  F.).  Hyoscyamine  pierate  melts  at 
162°  C.  (323.6°  F.).  Atropine  pierate  melts 
at  175°  C.  (347°  P.).  Barium  chloride  T.S., 
when  added  to  an  aqueous  solution,  yields  a 
white  precipitate,  insoluble  in  hydrochloric  acid. 
Gold  chloride  T.S.,  when  added  to  an  aqueous 
solution,  yields  a  precipitate  which,  when  re- 
crystallized  from  a  small  quantity  of  boiling 
water,  acidulated  with  hydrochloric  acid,  is  de- 
posited on  cooling  in  minute,  lustrous,  golden- 
yellow  scales  (difference  from  atropine).  Pla- 
tinic  chloride  T.S.  does  not  form  a  precipitate 
with  solutions  of  the  salt  (difference  from  most 
alkaloids).  If  0.01  Gm.  of  the  salt  be  added 
to  5  drops  of  nitric  acid,  and  evaporated  to 
dryness  in  a  porcelain  dish,  the  residue  should 
yield  a  violet  color  upon  the  addition  of  alco- 
holic potassium  hydroxide  T.S.  Sulphuric  acid 
should  produce  no  color  when  added  to  Hyos- 
cyamine Sulphate  (absence  of  carbonizable  im- 
purities)." U.  S.  "A  crystalline  powder,  deli- 
quescent, odorless,  having  a  bitter  acrid  taste. 
Melting  point  402.8°  F.  (206°  C).  Soluble 
in  0.5  part  of  water,  2.5  parts  of  alcohol  (90 
per  cent.),  very  slightly  soluble  in  ether  or 
chloroform.  It  affords  the  reactions  character- 
istic of  sulphates.  A  solution  in  water  acidu- 
lated with  hydrochloric  acid  yields  no  precipi- 
tate with  solution  of  platinic  chloride,  but 
affords  with  solution  of  auric  chloride  a  yellow 
precipitate  soluble  in  boiling  water  acidulated 
with  hydrochloric  acid,  and  again  deposited, 
as  the  solution  cools,  in  brilliant,  golden-yellow 
scales  (distinction  from  atropine).  Heated  to 
redness  with  access  of  air  it  leaves  no  residue." 
Br. 

Uses. — Owing  to  the  facts  that  until  very 
recently  commercial  hyoscyamine  has  usually 
been  contaminated  with  hyoscine,  and  that  few 
careful  studies  of  a  chemically  pure  hyoscya- 
mine have  been  made,  its  exact  influence  upon 
the  human  system  is  not  positively  determined. 
The  studies  of  J.  C.  Shaw  appear,  however, 
to  prove  that  hyoscyamine  acts  upon  the  ner- 
vous system  and  the  circulation,  including  the 
heart  and  the  vasomotor  system,  precisely  as 
does  atropine,  except  as  regards  respiration, 
which  appears  in  most  cases  to  have  been 
slowed  rather  than  increased  in  rapidity,  an 
indication  that  hyoscyamine,  unlike  atropine, 
is  not  a  respiratory  stimulant.  Shaw  also 
found  that  hyoscyamine  is  less  powerful  as  a 
mydriatic  and  more  powerful  as  a  soporific 
than  is  atropine.  On  the  other  hand,  in  studies 
upon  normal  men,  Richter  could  not  perceive 
that  hyoscyamine  had  a  tendency  to  produce 
sleep.  Sydney  Ringer,  in  a  careful  comparative 
study  of  hyoscyamine  and   atropine  in  acute 
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mania,  was  unable  to  detect  any  important 
differences  in  the  action  of  the  two  substances. 
The  dose  of  commercial  hyoscyamine  varies 
greatly  according  to  its  purity,  but  one-for- 
tieth of  a  grain  (0.0016  Gm.)  of  the  pure  alka- 
loid has  produced  violent  poisoning,  with  symp- 
toms similar  to  those  caused  by  atropine;  not 
more  than  one-eightieth  of  a  grain  (0.0008 
Gm.)  should  be  given  as  a  commencing  dose. 

Dose,  one  one-hundred  and  twentieth  to 
one  one-hundredth  of  a  grain  (0.0005  to 
0.0006  Gm.). 

HYOSCYAMUS.  U.  S.  (Br.) 

HYOSCYAMUS  [Henbane] 

(hy-os-cy'a-mus) 

"  The  dried  leaves  and  flowering  tops  of 
Hyoscyamus  niger  Linne  (Fam.  Solanacece), 
collected  from  plants  of  the  second  year's 
growth,  and  yielding,  when  assayed  as  directed 
below,  not  less  than  0.08  percent,  of  mydriatic 
alkaloids."  U.  S.  "  The  fresh  leaves  and 
flowers,  with  the  branches  to  which  they  are 
attached,  of  Hyoscyamus  niger,  Linn.;  also  the 
leaves  and  the  flowering  tops,  separated  from 
the  branches  and  carefully  dried.  Collected 
from  the  flowering  biennial  plants."   Br. 

Hyoscyami  Folia,  Br.;  Black  Henbane,  Stinking 
Nightshade,  Insane  Root,  Poison  Tobacco ;  Jus- 
quiame  noire,  Fr.  Cod. ;  Belene,  Chenile,  Fr. ;  Herba 
Hyoscyami,  P.  G.;  Bilsenkraut,  Bilsenkrautblatter, 
O. ;  Giusquiamo,  It.;  Beleno,  Sp. 

There  are  about  eleven  species  of  the  genus 
Hyoscyamus  known;  these  are  distributed 
from  the  Canary  Islands  over  Europe  and 
Northern  Africa  to  Asia. 

Hyoscyamus  niger,  L.,  Sp.  PI.  (1753)  179; 
Willd.,  Sp.  Plant,  i.  1010;  Woodv.,  Med.  Bot., 
204,  t.  76;  Carson,  Illust.  of  Med.  Bot.,  ii.  19, 
pi.  66. — Henbane  is  usually  a  biennial  plant, 
with  a  long,  tapering,  whitish,  fleshy,  somewhat 
branching  root,  not  unlike  that  of  parsley,  for 
which  it  has  been  eaten  by  mistake,  with  poi- 
sonous effects.  The  stem,  which  rises  in  the 
second  year,  is  erect,  round,  branching,  from 
one  to  four  feet  high,  and  thickly  furnished 
with  leaves.  These  are  large,  oblong-ovate, 
deeply  sinuated  with  pointed  segments,  undu- 
lated, soft  to  the  touch,  and  at  their  base 
embrace  the  stem.  The  upper  leaves  are  gen- 
erally entire.  Both  the  stem  and  leaves  are 
hairy,  viscid,  and  of  a  sea-green  color.  The 
flowers  form  long,  one-sided,  leafy  spikes, 
which  terminate  the  branches,  and  hang  down- 
ward. They  are  composed  of  a  calyx  with 
five  pointed  divisions,  a  funnel-shaped  corolla, 
with  five  unequal,  obtuse  segments  at  the  bor- 
der, five  stamens  inserted  into  the  tube  of  the 
corolla,  and  a  pistil  with  a  blunt,  round  stigma. 
The  corolla  is  of  an  obscure  yellow  color,  beau- 
tifully variegated  with  purple  veins.  The 
fruit  is  a  globular  two-celled  capsule,  covered 
with  a  lid,  invested  with  the  persistent  calyx, 


and  numerous  small  seeds,  which  are  discharged 
by  the  horizontal  separation  of  the  lid.  The 
whole  plant  has  a  rank,  offensive  odor. 

H.  niger  is  susceptible  of  considerable  diver- 
sity of  character,  causing  varieties  which  have 
by  some  been  considered  as  distinct  species. 
Thus,  the  plant  is  sometimes  annual,  the  stem 
simple,  smaller,  and  less  downy  than  in  the 
biennial  plant,  the  leaves  shorter  and  less  hairy 
and  viscid,  and  the  flowers  often  yellow  without 
the  purple  streaks.  It  has  been  ascertained 
that  much  difference  of  medicinal  properties  is 
connected  with  these  diversities  of  character, 
and  the  Pharmacopoeias  direct  the  biennial 
variety  as  the  most  efficient. 

The  plant  is  found  in  the  northern  and 
eastern  sections  of  the  United  States,  occupy- 
ing waste  grounds  in  the  older  settlements,  par- 
ticularly cemeteries,  old  gardens,  and  the  foun- 
dations of  ruined  houses.  It  is  not,  however, 
a  native  of  this  country,  having  been  intro- 
duced from  Europe.  In  Great  Britain,  and 
on  the  continent  of  Europe,  it  grows  abundantly 
along  the  roads,  around  villages,  amidst  rub- 
bish, and  in  uncultivated  places.  Both  varie- 
ties were  formerly  cultivated  in  England,  but  at 
present  the  biennial  is  chiefly  or  solely  grown. 
The  annual  plant  flowers  in  July  or  August,  the 
biennial  in  May  or  June.  For  an  account  of 
the  cultivation  of  the  biennial  variety  at  Hit- 
chin,  England,  see  P.  J.,  Feb.  1860. 

H.  albus,  so  named  from  the  whiteness  of 
its  flowers,  is  used  in  France  indiscriminately 
with  the  former  species,  with  which  it  appears 
to  be  identical  in  medicinal  properties.  Hyos- 
cyamus muticus,  L.,  of  Egypt  is  said  to  grow 
luxuriantly  in  the  temperate  zone  and  to  pro- 
duce a  very  much  larger  proportion  of  alka- 
loid than  does  the  official  English  plant.  It 
appeared  in  the  London  market  in  the  form  of 
broken  stalks  with  a  few  capsular  fruits  and 
traces  of  leaves  and  may  become  an  important 
source  of  the  alkaloids  to  the  manufacturers. 

All  parts  of  Hyoscyamus  niger  are  active. 
The  official  description  of  the  plant  is  as  fol- 
lows :  "  Leaves  ovate  or  ovate-oblong,  the  lower 
with  a  short  petiole,  the  upper  sessile,  5  to 
25  Cm.  long,  2  to  10  Cm.  broad,  acute,  coarsely 
and  angularly  toothed  or  lobed,  grayish-green, 
glandular-hairy,  particularly  on  the  lower  sur- 
face ;  flowers  nearly  sessile,  with  an  urn-shaped, 
unequally  5-toothed  calyx  and  a  campanulate, 
purple-veined  corolla,  which  in  the  fresh  state 
is  yellowish;  fruit  capsular,  2-celled,  and  en- 
closed in  the  calyx;  odor  heavy,  narcotic;  taste 
somewhat  bitter  and  nauseous.  The  powder 
is  grayish-green  and  contains  calcium  oxalate 
in  single  or  twin  monoelinic  prisms  about  0.010 
Mm.  in  diameter."    U.  S. 

The  mesophyll  of  the  leaf  contains  small 
prisms  of  calcium  oxalate.  Much  of  the  efficacy 
of  hyoscyamus  depends  upon  the  time  at  which 
it  is  gathered.  The  leaves  should  be  collected 
soon  after  the  plant  has  flowered.  In  the 
biennial  plant,  those  of  the  second  year  are 
preferred  to  those  of  the  first.     The  latter,  ac- 
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cording  to  Houlton,  are  less  clammy  and  fetid, 
yield  less  extractive,  and  are  medicinally  much 
less  efficient.  It  is  said  that  the  plant  is 
sometimes  destroyed  by  severe  winters  in  Eng- 
land, and  that  no  leaves  of  the  second  yearns 
growth  are  then  obtainable.  This  is,  perhaps, 
one  of  the  causes  of  the  great  uncertainty  of 
the  medicine  as  found  in  commerce.  The  root 
also  is  said  to  be  much  more  poisonous  in  the 
second  year  than  in  the  first.1 

Assay.  U.  S.  (8th  Rev.)—"  The  method  to  be 
employed  is  identical  with  that  given  on  page 
228,  with  the  exception  that  twenty-five  gram- 
mes of  Hyoscyamus  in  No.  60  powder  are  to 
be  used,  the  quantity  of  chloroform-ether  mix- 
ture which  is  added  at  first  increased  from  50 
Cc.  to  100  Cc,  and  the  product  at  the  end  of 
the  assay  multiplied  by  4  instead  of  10."    U.  S. 

Properties. — The  recent  leaves  have,  when 
bruised,  a  strong,  disagreeable,  narcotic  odor, 
somewhat  like  that  of  tobacco.  Their  taste  is 
mucilaginous  and  very  slightly  acrid.  When 
dried,  they  have  little  odor  or  taste.  Thrown 
upon  the  fire,  they  burn  with  a  crackling  noise, 
as  if  they  contained  a  nitrate,  and  at  the  same 
time  emit  a  strong  odor.  Their  virtues  are 
completely  extracted  by  diluted  alcohol.  The 
aqueous  infusion  is  of  a  pale-yellow  color, 
insipid,  with  the  narcotic  odor  of  the  plant. 
The  leaves  were  analyzed  by  Lindbergsen,  who 
obtained  from  them  a  narcotic  principle.  They 
contain  a  large  proportion  of  potassium  nitrate, 
F.  Mahla  having  obtained,  as  nearly  as  he  could 
estimate  from  his  experiments,  2  per  cent,  of 
that  salt.  (A.  J.  P.,  1859,  p.  402.)  The  seeds 
are  very  small,  roundish,  compressed,  some- 
what kidney-shaped,  a  little  wrinkled,  of  a  gray 
or  yellowish-gray  color,  of  the  odor  of  the 
plant,  and  of  an  oleaginous,  bitterish  taste. 
Geiger  and  Hesse  (1833)  were  the  first  to  de- 
monstrate the  existence  of  an  alkaloid  in  hyos- 
cyamus. Ladenburg  stated  in  1880  that  there 
are  two  alkaloids  in  the  plant,  — one  crystalliz- 
able,  hyoscyamine,  and  the  other  amorphous, 
hyoscine  (scopolamine,  p.  645).  (See  Hyos- 
cyamince  Sulphas,  p.  647,  and  Hyoscince  Hy- 
drobromidum,  p.  645.)  Hbhn  (Ann.  Ch.  Ph., 
157,  98)  obtained  from  the  seeds  a  bitter  prin- 
ciple which  proved  to  be  a  glucoside.  He  calls  it 
hyoscypicrin,  and  gives  it  the  formula  C27H52O14. 

From  experiments  made  by  Hirtz  upon  the 
relative  medicinal  power  of  extracts  from  the 

1  The  several  products  of  the  hyoscyamus  plants 
are  placed  by  R.  Usher  (P.  J.,  Aug.  1867)  In  the  fol- 
lowing order,  as  to  efficiency ;  1.  the  leaves  of  the 
biennial  plant  of  the  second  year's  growth ;  2,  the 
biennial  plant  of  the  first  year  ;  3,  the  British  annual 
henbane :  4,  the  German  annual  henbane.  The  last 
two.  though  most  extensively  used,  are  really  nearly 
valueless,  and  should  always  be  rejected.  The 
British  annual  so  nearly  resembles  the  biennial  of 
the  second  year,  having  flowers,  that  the  two  may 
be  easily  mistaken  for  each  other :  but  a  sufficient 
distinction  is  that  the  annual  plant  "  possesses  no 
flavor  or  odor."  Besides,  the  leaves  are  much 
shorter,  and  occasionally  there  Is  a  pure  primrose 
blossom,  which  never  happens  with  the  biennial, 
which  is  beautifully  streaked.  The  b'ennial  plant  la 
so  liable  to  the  attacks  of  worms  that  at  one  time 
little  of  the  second  year's  erowth  was  collected,  and 
the  market  was  supplied  with  a  very  inferior  article. 


seeds  and  from  the  leaves,  he  inferred  that  the 
former  had  ten  times  the  strength  of  the  latter. 
Henbane  leaves  yield,  by  destructive  distilla- 
tion, a  very  poisonous  empyreumatic  oil. 

Uses. — Hyoscyamus  was  known  to  the  an- 
cients, and  was  employed  by  some  of  the  earlier 
modern  practitioners,  but  had  fallen  into  dis- 
use, and  was  almost  forgotten,  when  Baron 
Stbrck  again  introduced  it  into  notice.  By  this 
physician  and  some  of  his  successors  it  was 
prescribed  in  numerous  diseases,  and,  if  we 
may  credit  their  testimony,  with  the  happiest 
effects;  but  subsequent  experience  of  its 
operation  has  greatly  narrowed  the  extent  of 
its  application.  It  is  at  present  used  almost 
exclusively  to  relieve  pain,  procure  sleep,  or 
quiet  irregular  nervous  action,  and  is  not  sup- 
posed to  exercise  any  specific  curative  influence 
over  particular  diseases.  It  is  similar  in  its 
physiological  action  to  belladonna,  and  in  poi- 
sonous doses  produces  similar  symptoms;  but  it 
is  more  of  a  hypnotic  and  much  feebler.  It  is 
chiefly  employed  to  allay  nervous  irritation, 
in  hysteria,  and  in  various  pectoral  diseases 
with  cough,  also  to  prevent  griping  by  the 
vegetable  cathartics.  In  Europe,  where  the 
fresh  leaves  are  readily  obtained,  it  is  often 
applied  externally  in  the  shape  of  lotion,  cata- 
plasm, or  fomentation,  to  allay  pain  and  irri- 
tation, in  scrofulous  or  cancerous  ulcers,  scir- 
rhous, hemorrhoidal,  or  other  painful  tumors, 
gouty  and  rheumatic  swellings,  and  nervous 
headaches.  The  treatment  of  hyoscyamus  poi- 
soning is  identical  with  that  of  belladonna  poi- 
soning.    (See  Belladonna,  p.  228.) 

Hyoscyamus  may  be  given  in  fluidextract, 
solid  extract  or  in  tincture.  The  dose  of  the 
leaves  is  from  five  to  ten  grains  (0.32  to  0.65 
Gm.),  that  of  the  seeds  somewhat  smaller. 
The  extract,  or  inspissated  juice  of  the  fresh 
leaves  (Extractum  Hyoscyami  Viride,  Br.),  is 
exceedingly  variable  in  its  operation,  being 
sometimes  active,  sometimes  almost  inert.  The 
usual  dose  is  from  two  to  three  grains  (0.13  to 
0.20  Gm.),  repeated  and  gradually  increased 
until  its  effects  are  obtained.  The  alcoholic 
extract  (Extractum  Hyoscyami,  U.  S.)  is  more 
certain.  The  dose  of  the  extract  is  from  one 
to  two  grains  (0.065  to  0.13  Gm.),  increased 
pro   re  nata. 

Dose,  of  the  leaves,  two  to  five  grains  (0.13 
to  0.32  Gm.). 

Off.  Prep. — Extractum  Hyoscyami,  U.  8. 
(from  fluidextract)  (Br.);  Fluidextractum  Hy- 
oscyami, V.  8.;  Pilula  Colocynthidis  et  Hy- 
oscyami, Br.  (from  extract)  ;  Succus  Hyoscyami, 
Br.;  Tinctura  Hyoscyami,   U.  8.,  Br. 

INFUSA.  U.  S. 

INFUSIONS 

(in-fu'sa) 

Apozemes,  Tisanes,  Infusions,  Fr. ;  Infusa,  P.  G.; 
Infuslonen,  Aufgtisse,  O. ;  Infusi,  It.;  Infusiones,  Sp. 

These  are  aqueous  solutions  obtained  by 
treating  with  water,  without  the  aid  of  ebulli- 
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tion,  vegetable  products  only  partially  solu- 
ble in  tbat  liquid.  The  water  employed  may  be 
hot  or  cold,  according  to  the  objects  to  be  ac- 
complished. Infusions  are  generally  prepared 
by  pouring  boiliug  water  upon  the  vegetable 
substance  and  macerating  the  mixture  in  a 
tightly  closed  vessel  until  the  liquid  cools.  The 
soluble  principles  are  thus  extracted  more 
rapidly,  and,  as  a  rule,  in  a  larger  proportion, 
than  at  a  lower  temperature.  Some  principles, 
moreover,  are  dissolved  in  this  manner  which  are 
nearly  or  quite  insoluble  in  cold  water.  A  pro- 
longed application  of  heat  is  in  some  instances 
desirable,  and  this  may  be  effected  by  placing 
the  vessel  near  the  fire.  Cold  water  is  pre- 
ferred when  the  active  principle  is  highly  vola- 
tile, when  it  is  injured  by  heat,  or  when  any 
substance  of  difficult  -solubility  at  a  low  tem- 
perature exists  in  the  vegetable,  which  it  is 
desirable  to  avoid  in  the  infusion.  A  longer 
continuance  of  the  maceration  is  necessary  in 
this  case,  and  in  warm  weather  there  is  some- 
times danger  that  spontaneous  decomposition 
may  commence  before  the  process  is  completed. 
When  a  strong  infusion  is  required,  the  pro- 
cess of  percolation  may  be  advantageously 
resorted  to.  The  water  employed  should  be 
free  from  saline  impurities,  which  frequently 
produce  precipitates  and  render  the  infusion 
turbid.  Fresh  river,  rain,  or  distilled  water  is 
usually  preferable  to  water  pumped  from  wells 
or  obtained  from  springs,  except  when  the 
latter  are  known  to  produce  water  which  will 
not  react  with  any  of  the  constituents  of  the 
infusion. 

The  substance  to  be  acted  on  should  be  sliced 
or  bruised,  or  in  the  state  of  powder,  but 
this  last  condition  is  seldom  requisite,  unless 
when  percolation  is  employed,  and  is  always  in- 
convenient, as  it  requires  that  the  infusion  should 
be  filtered  through  paper  in  order  completely 
to  separate  the  undissolved  portion.  In  other 
cases  it  is  sufficient  to  strain  it  through  fine 
linen  or  muslin.  When  percolation  is  resorted 
to,  the  substance  should  be  more  or  less  finely 
powdered.  The  United  States  Pharmacopoeia 
furnishes  a  general  formula  for  infusions, 
which  is  to  be  used  when  the  proportions  are 
not  specified.  In  the  U.  S.  P.  1880  the  strength 
of  such  infusions  was  fixed  at  10  per  cent. 
Experience  has  shown,  however,  that  this  was 
too  strong  for  general  purposes,  and  in  the 
U.  S.  Pharmacopoeia  of  1890  and  the  Eighth 
Revision,  5  per  cent,  has  been  chosen  as  the 
limit. 

General  Formula  for  Infusions,  U.  S.  P. 

"An  ordinary  Infusion,  the  strength  of  which 
is  not  directed  by  the  physician,  nor  specified 
by  the  Pharmacopoeia,  shall  be  prepared  by 
the  following  formula :"  U.  S.  "  Take  of  The 
Substance,  coarsely  comminuted,  fifty  grammes 
[or  1  ounce  aw,  334  grains]  ;  Boiling  Water, 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6J  fluidraehms] ;  Water,  a  sufficient 
quantity,   to   make   one   thousand   cubic   centi- 


meters [or  33  fluidounces,  6£  fluidraehms]. 
Introduce  the  Substance  into  a  suitable  vessel 
provided  with  a  cover,  pour  upon  it  the  Boiling 
Water,  cover  the  vessel  tightly,  and  let  it  stand 
for  half  an  hour  in  a  warm  place.  Then  strain 
with  expression,  and  pass  enough  Water  through 
the  strainer  to  make  the  Infusion  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6i  fluidraehms]."    U.  S. 

"  Caution. — The  strength  of  Infusions  of  ener- 
getic or  powerful  substances  should  be  specially 
prescribed  by  the  physician."    U.  S. 

Infusions  are  usually  prepared  in  glazed 
earthenware  or  porcelain  vessels  fitted  with 
covers.  Brande  suggests  the  use  of  clean  me- 
tallic vessels,  which,  when  finely  polished,  re- 
tain the  heat  for  a  longer  time,  but  they  are 
more  liable  to  chemical  alterations,  and  may 
sometimes  injuriously  affect  the  preparation. 
Vessels  of  block-tin  are  generally  well  adapted 
for    the    purpose. 

As  infusions  do  not  keep  well,  especially 
in  warm  weather,  they  should  be  made  ex- 
temporaneously and  in  small  quantities.  In 
this  country  they  are  usually  prepared  in  the 
patient's  home,  and  the  propriety  of  their  in- 
troduction into  the  Pharmacopoeia  has  been 
doubted,  but  it  is  desirable  to  have  certain  fixed 
standards  for  the  regulation  of  the  medical 
practitioner,  and  it  is  always  preferable  to  di- 
rect infusions  from  the  apothecary,  for  whose 
guidance  official  formulas  are  necessary.  Phy- 
sicians would,  indeed,  find  an  advantage  in 
more  frequently  directing  them  to  be  prepared 
by  the  pharmacist,  instead  of  leaving  their 
preparation  to  the  carelessness  or  want  of 
skill  of  attendants  upon  the  sick.  Infusions 
may  be  kept  during  hot  weather,  and  for  many 
months,  by  straining  them  while  hot,  and  pour- 
ing them  at  once  into  bottles  provided  with 
accurately  ground  stoppers.  The  bottle  must 
be  brim-full,  the  stopper  being  made  to  dis- 
place its  bulk  of  the  fluid.  A  common  bottle 
with  a  cork  stopper  may  be  used,  if  the  soft- 
ened cork  be  forced  into  the  full  bottle,  tied 
down,  and  at  once  dipped  into  hot  sealing  wax. 
The  hotter  the  liquid  and  the  freer  from  air  the 
better  will  the  infusion  keep.  Sterilization  of 
infusions  by  heating  them  to  the  boiling  point, 
then  preserving  in  bottles  which  have  been 
kept  hot  to  destroy  germs,  and  stoppered  with 
sterilized  cotton,  is  effective,  particularly  if 
the  bottles  have  a  stopcock  near  the  bottom  to 
draw  the  infusion  when  wanted.  Almens  has 
proposed  a  very  efficient  method  of  preserving 
infusions.  (A.'  J.  P.,  April,  1875.)  It  is  as 
follows:  The  infusion  or  decoction  is  heated 
for  some  time  in  a  water  bath  at  100°  C. 
(212°  F.),  and  the  bottle  is  then  fitted  with  a 
tight  cork,  through  which  a  glass  tube  passes, 
lightly  filled  with  cotton  wool.  The  cork  has  a 
second  opening,  through  which  a  glass  tube 
passes  nearly  to  the  bottom  of  the  bottle; 
this  tube  is  bent  at  a  sharp  angle  and  has 
fitted  to  it  a  piece  of  india  rubber  tubing, 
to  which  a  pinchcock  is  attached,  by  means  of 
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which  the  contents  may  be  drawn  as  wanted. 
By  making  very  concentrated  infusions,  as 
suggested  by  Donovan,  with  a  mixture  of  three 
parts  of  water  and  one  part  of  alcohol,  they 
may  be  long  kept,  and  when  used  can  be 
diluted  with  water  to  the  proper  strength. 
Thus,  if  made  four  times  as  strong  as  the  offi- 
cial infusion,  they  may  be  diluted  with  three 
measures  of  water.  The  proportion  of  alcohol 
would  thus  be  very  small,  but  it  might  still  be 
medicinally  injurious,  and  infusions  should  not 
be  prepared  in  this  way  unless  with  the  cog- 
nizance of  the  prescriber. 

Battley  of  London  introduced  a  set  of 
preparations,  which  he  called  inspissated  infu- 
sions, the  advantages  of  which  are  that  the 
virtues  are  extracted  by  cold  water,  are  not 
injured  by  heat  used  in  the  evaporation,  are  in 
a  concentrated  state,  and  are  not  impaired 
by  time.  To  prepare  them  he  macerated  the 
material,  coarsely  powdered,  bruised,  or  finely 
sliced,  in  twice  its  weight  of  cold  distilled  water, 
pressing  the  solid  matter  into  the  liquid  re- 
peatedly by  a  rammer  or  the  hand;  then  allowed 
the  liquid  to  drain  out,  or  expressed  it  in  the 
case  of  highly  absorbent  substances,  and  re- 
peated the  process,  with  an  amount  of  water 
equal  to  that  which  had  been  separated,  until 
the  strength  was  exhausted.  Four  or  six  hours 
of  maceration  were  usually  sufficient.  The  in- 
fusion is  then  to  be  concentrated  by  evapora- 
tion, at  a  temperature  not  exceeding  71.1°  C. 
(160°  F.)  to  the  sp.  gr.  1.200,  and  as  much 
alcohol  is  to  be  added  as  will  make  its  sp.  gr. 
1.100.  These  preparations  are  very  analogous 
to  the  fluidextracts  already  considered.  As  a 
rule,  it  would  probably  be  preferfble  to  pre- 
pare infusions  by  the   process  of  percolation. 

The  inspissated  infusions  must  be  diluted 
when  administered.  The  presence  of  alcohol, 
though  in  small  quantity,  would  sometimes  be  a 
serious  objection.  (P.  J.,  x.  129.)  Concen- 
trated infusions  of  the  strength  of  50  per  cent, 
were  introduced  into  the  British  Pharmaco- 
pa-ia  (1898)  ;  they  are  mostly  made  by  percola- 
tion, and  are  termed  "Liquors."  (See  Liquor 
Chiratce  Concentratus.)  This  certainly  leads 
to  confusion  in  nomenclature,  and  it  is  difficult 
to  understand  why  they  were  not  called  con- 
centrated infusions,  particularly  as  their  almost 
universal  use  is  for  making  ordinary  infusions 
by  diluting  with  water. 

As  we  have  already  treated  of  the  chemical 
relations  and  medicinal  properties  of  the  sub- 
stances used  in  infusion,  it  would  be  useless 
repetition  to  enlarge  upon  these  points  in  the 
following  details.  We  shall  touch  upon  them 
only  in  cases  of  peculiar  interest,  or  where 
changes  requiring  particular  notice  may  grow 
out  of  the  nature  of  the  process.1 

1  At  the  several  revisions  of  the  Pharmacopoeias 
the  following  Infusions  have  been  dropped  from  the 
official   lists.     We  give  the  former  official   formulae. 

Infusum  Catechu.  Br.  1885.  Infusion  of  Catechu. 
"  Take  of  Catechu,  In  coarse  powder,  one  hundred 
and  sixty  grains;  Cinnamon  Bark,  bruised,  thirty 
grains;  Boiling  Distilled  Water,  ten  fluidounces  [Imp. 


INFUSUM  AURANTII.  Br. 

INFUSION  OF  ORANGE  PEEL 

(in-fu'sum  au-ran'ti-I) 

Tisane  d'Ecorce  d'Orange,  Fr. ;  Pomeranzenschalen- 
aufguss,  O. 

"  Dried  Bitter-Orange  Peel,  cut  small,  1 
ounce  (Imperial)  or  50  grammes;  Distilled 
Water,  boiling,  1  pint  (Imp.  meas.)  or  1000 
cubic  centimetres.  Infuse  in  a  covered  vessel 
for  fifteen  minutes;  strain."  Br. 

A  grateful  stomachic. 

Dose,  from  one-half  to  one  fiuidounce  (15 
to  30  Cc). 

INFUSUM  AURANTII  COMPOSITUM. 
Br. 

COMPOUND  INFUSION  OF  ORANGE  PEEL 

(Jn-fu'sum  au-ran'tl-I  coni-pos'j-tura ) 

Tisane  d'Ecorce  d'Orange  composed,  Fr. ;  Pomer- 
anzen-  und  Citronenschalenaufguss,  G. 

"  Dried  Bitter-Orange  Peel,  cut  small,  £ 
ounce  (Imperial)  or  25  grammes;  Fresh  Lemon 
Peel,  cut  small,  ^  ounce  (Imp.)  or  12.5  gram- 
mes; Cloves,  bruised,  55  grains  (Imp.)  or  6.25 
grammes;  Distilled  Water,  boiling,  1  pint  (Imp. 
meas.)  or  1000  cubic  centimetres.  Infuse  in 
a  covered  vessel  for  fifteen  minutes;  strain." 
Br. 


meas.].  Infuse  In  a  covered  vessel,  for  half  an  hour, 
and  strain."  Br.  1885.  Dose,  from  one  to  three  fluid- 
ounces    (30   to  90  Cc). 

Infusum  Vusso.  Br.  1885.  Infusion  of  Kousso. 
"  Take  of  Kousso,  in  coarse  powder,  one-half  an  ounce 
I  avoirdupois]  ;  Boiling  Distilled  Water  eight  fluid- 
ounces  [Imp.  meas.].  Infuse  in  a  covered  vessel, 
for  fifteen  minutes.  Not  to  be  strained."  Br.  1885. 
The  whole  may  be  taken  for  a  dose.  The  infusion  of 
brayera  (kousso)  was  very  properly  dropped  at  the 
1890  revision  of  the  U.  S.  I*.  The  old  formula  is 
as  follows :  "  Brayera,  In  No.  20  powder,  six  parts 
[or  one  ounce  avoirdupois]  ;  Boiling  Water,  one 
hundred  parts  [or  one  pint].  Pour  the  Boiling 
Water  upon  the  Brayera,  and  let  it  macerate  in  a 
covered  vessel  until  cool.  This  infusion  should  be 
dispensed  without  straining  it."    U.  8.  1880. 

Infusum  Jaborandi.  Br.  1885.  Infusion  of  Jabo- 
randi. — "  Take  of  Jaborandi,  cut  small,  half  an  ounce 
[avoirdupois]  ;  Boiling  Distilled  Water  ten  fluidounces 
[Imp.  meas.].  Infuse  in  a  covered  vessel,  for  half 
an  hour,  and  strain."  Br.  1885.  This  preparation  Is 
efficient,  but  from  its  nauseousness  and  tendency  to 
sicken  the  stomach  is  inferior  to  the  alkaloid  or  even 
the  fluidextract.  Dose,  from  one  to  two  fluidounces 
(30  to  60  Cc). 

Infusum  Lini.  Br.  1885.  Infusion  of  Linseed. 
"Take  of  Linseed  one  hundred  and  fifty  grains; 
Dried  Liquorice  Root,  in  No.  20  powder,  fifty  grains ; 
Boiling  Distilled  Water  ten  fluidounces.  Infuse  in 
a  covered  vessel,  for  two  hours,  and  strain."  Br.  1885. 
This  is  nearlv  identical  with  the  Compound  Infusion 
of  Flaxseed  of  the  F.  S.  P.  1870.  It  is  a  useful  de- 
mulcent drink  in  inflammatory  affections  of  the 
mucous  membrane  of  the  lungs  and  urinary  pas- 
sages.    It  may  be  taken  ad  libitum. 

Infusum  Maticw.  Br.  1885.  Infusion  of  Matico. 
"  Take  of  Matico  Leaves,  cut  small,  half  an  ounce 
[avoirdupois]  ;  Boiling  Distilled  Water,  ten  fluid- 
ounces  [Imp.  meas.].  Infuse  in  a  covered  vessel,  for 
half  an  hour,  and  strain."  Br.  1885.  The  dose  of  this 
Infusion  is  two  fluidounces   (60  Cc). 

Infusum  Valeriana:.  Br.  1885.  Infusion  of  Val- 
erian.— "  Take  of  Valerian  Rhizome,  bruised,  a  quar- 
ter of  an  ounce  [avoirdupois]  ;  Boiling  Distilled 
Water  ten  fluidounces  [Imp.  meas.].  Infuse  in  a 
covered  vessel,  for  one  hour,  and  strain."  Br.  1885. 
The  dose  of  this  Infusion  is  two  fluidounces  (60  Cc), 
repeated  three  or  four  times  a  day,  or  more  fre- 
quently. 
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A  grateful  stomachic  in  the  dose  of  from 
one-half  to  one  fluidounce  (15  to  30  Cc). 

INFUSUM  BUCHU.  Br. 

INFUSION  OF  BUCHU 

(Jn-fu'sum    bu'phii) 

Infusum  Dlosmjc,  s.  Barosmse ;  Tisane  de  Buchu, 
Fr.  Cod.;  Buchuaufguss,  O. 

"  Buchu  Leaves,  freshly  broken,  1  ounce 
(Imperial)  or  50  grammes;  Distilled  Water, 
boiling,  1  pint  (Imp.  meas.)  or  1000  cubic 
«entimetres.  Infuse  in  a  covered  vessel  for  fif- 
teen minutes;   strain."    Br. 

It  has  the  odor,  taste,  and  medicinal  virtues 
of  the  leaves,  and  affords  a  convenient  method 
of  administering  the  medicine. 

Dose,  from  one  to  two  fluidounces  (30  to 
60  Cc). 

INFUSUM  CALUMB/E.  Br. 

INFUSION  OF  CALUMBA 

(|n-fu'sum  ca-lum'bae) 

Infusion  of  Columbo ;  Tisane  de  Columbo,  Fr. ; 
Kolombo-Infusion,  Kolomboaufguss,  O. /  Infusion  de 
Colombo,  Sp. 

"  Calumba  Root,  thinly  sliced,  1  ounce  (Im- 
perial) or  50  grammes;  Distilled  Water,  cold, 
1  pint  (Imp.  meas.)  or  1000  cubic  centimetres. 
Infuse  for  half  an  hour;  strain."   Br. 

The  infusion  of  calumba  is  likely  to  spoil 
very  quickly,  especially  in  warm  weather.  It 
has  been  generally  supposed  that  the  cold  infu- 
sion would  keep  better  than  the  hot,  because  it 
contains  no  starch.  Thomas  Greenish,  however, 
upon  comparing  specimens  of  the  two  infusions, 
found  that  the  spontaneous  change  began  sooner 
in  the  cold  than  in  the  hot,  though  the  former 
was  clearer.  Calumba  contains  starch  and  al- 
bumen. Cold  water  extracts  the  latter  without 
the  former;  hot  water  the  former  with  com- 
paratively little  of  the  latter,  which  is  par- 
tially coagulated  by  the  heat.  Both  starch  and 
albumen  are  liable  to  spontaneous  change,  but 
the  former  is  much  the  more  permanent  of  the 
two.  Hence  it  is,  according  to  Greenish,  that 
the  hot  infusion  keeps  best.  Indeed,  he  ascribes 
the  change  which  takes  place  in  the  starch  of 
the  hot  infusion  chiefly  to  the  agency  of  a 
little  albumen  which  has  escaped  coagulation. 
According  to  these  views,  the  best  plan  of  pre- 
paring infusion  of  calumba  is  to  exhaust  the 
root  with  cold  water,  by  which  the  starch  is 
left  behind,  and  then  to  heat  the  infusion  to 
the  boiling  point  in  order  to  coagulate  the  al- 
bumen. (A.  J.  P.,  xviii.  141;  from  P.  J.)  Upon 
comparing  specimens  of  the  cold  and  hot  in- 
fusion, we  have  not  found  the  results  of  Green- 
ish fully  confirmed.  The  cold  infusion  ap- 
peared to  keep  better  than  the  hot.  Never- 
theless the  plan  of  preparing  the  infusion  above 
proposed  is  probably  the  best.     The  infusion 


of  calumba  is  not  colored  by  salts  of  iron, 
and  may  be  conveniently  administered  in  con- 
nection with  them. 

Dose,  one  fluidounce  (30  Cc),  three  or  four 
times  a  day. 

INFUSUM  CARYOPHYLLI.  Br. 

INFUSION  OF  CLOVES 

(in-fu'sum  car-y-o-phyl'll) 

Tisane  de  Glrofle,  Fr.;  Gewtirznelken-Infuslon, 
Gewiirznelkenaufguss,   O. 

"  Cloves,  bruised,  £  ounce  (Imperial)  or  25 
grammes;  Distilled  Water,  boiling,  1  pint  (Imp. 
meas.)  or  1000  cubic  centimetres.  Infuse  in  a 
covered  vessel  for  fifteen  minutes;  strain."  Br. 

The  infusion  of  cloves  affords  precipitates 
with  lime  water,  and  with  the  soluble  salts 
of  iron,  zinc,  lead,  silver,  and  antimony. 
(Phillips.) 

Dose,  one  fluidounce  (30  Cc). 

INFUSUM  CASCARILL/E.  Br. 

INFUSION  OF  CASCARILLA 

( jn-fu'sum    cas-ca-ril'lae ) 

Tisane  de  Cascarllle,  Fr. ;  Kaskarillaufguss,  O. 

"  Cascarilla,  in  No.  10  powder,  1  ounce  (Im- 
perial) or  50  grammes;  Distilled  Water,  boiling, 
1  pint  (Imp.  meas.)  or  1000  cubic  centimetres. 
Infuse  in  a  covered  vessel  for  fifteen  minutes; 
strain."  Br. 

This  infusion  affords  precipitates  with  lime 
water,  infusion  of  galls,  silver  nitrate,  lead  ace- 
tate and  subacetate,  zinc  sulphate,  and  ferrous 
sulphate. 

Dose,  one  fluidounce  (30  Cc). 

INFUSUM  CHIRAT/C.  Br. 

INFUSION  OF  CHIRETTA 
(in-fu'siim   phj-ra'tae) 

Tisane  de  Chlrette,  Fr.;  Chirettaufguss,  G. 

"  Chiretta,  cut  small,  1  ounce  (Imperial)  or 
50  grammes;  Distilled  Water,  boiling,  1  pint 
(Imp.  meas.)  or  1000  cubic  centimetres.  In- 
fuse in  a  covered  vessel  for  fifteen  minutes; 
strain."     Br. 

Dose,  from  one-half  to  one  fluidounce  (15  to 
30  Cc). 

INFUSUM  CINCHON>E  ACIDUM.  Br. 

ACID  INFUSION  OF  CINCHONA 

(jn-fu'sum   cln-pho'nae   ac'j-dum) 

Infusion  of  Yellow  Bark ;  Infusion  of  Callsaya 
Bark;  Tisane  de  Quinquina  jaune,  Fr. ;  Kalisaya- 
Rindenaufguss,   O. 

"  Red  Cinchona  Bark,  in  No.  40  powder, 
1  ounce  (Imperial)  or  50  grammes;  Aromatic 
Sulphuric  Acid,  2  ft.  drachms  (Imp.  meas.)  or 
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12.5  cubic  centimetres;  Distilled  "Water,  boiling, 
1  pint  (Imp.  meas.)  or  1000  cubic  centimetres. 
Mix  the  Red  Cinchona  Bark  with  the  Distilled 
Water  in  a  covered  vessel;  add  the  Aromatic 
Sulphuric  Acid;  infuse  for  one  hour;  strain." 
Br. 

Though  the  infusion  with  boiling  water  is 
more  quickly  prepared  than  the  cold  infusion, 
and  therefore  better  adapted  to  cases  of  emer- 
gency, yet  the  former  is  a  more  elegant  prepara- 
tion, not  turbid  like  the  latter,  and  at  least 
equally  efficient.  We  therefore  prefer  the  pro- 
cess of  the  U.  S.  Pharmacopoeia  1890,  pro- 
vided it  be  skilfully  conducted. 

The  U.  S.  1890  infusion  1  is  an  efficient  prep- 
aration. Water  extracts  from  bark  quinine 
and  cinchonine  kinates,  but  leaves  behind  the 
compounds  which  these  principles  form  with 
the  cincho-tannic  acid.  The  simple  infusion, 
therefore,  is  rather  feeble.  But  the  addition 
of  the  acid  insures  the  solution  of  all  or  nearly 
all  the  active  matter.  Geo.  B.  Wood  placed 
much  reliance  on  this  infusion.  It  would  be 
best  to  macerate  the  bark  with  the  acidulated 
water  some  time  before  it  is  introduced  into 
the  percolator.  The  infusion  of  cinchona, 
made  without  acid,  affords  precipitates  with  the 
alkalies,  alkaline  carbonates,  and  alkaline 
earths;  the  soluble  salts  of  iron,  zinc,  and  sil- 
ver; corrosive  mercuric  chloride,  arsenic  tri- 
oxide,  and  tartar  emetic;  gelatinous  solutions; 
and  various  vegetable  in  fusions  and  decoc- 
tions, as  those  of  galls,  chamomile,  calumba,  cas- 
carilla,  horseradish,  cloves,  catechu,  orange 
peel,  digitalis,  senna,  rhubarb,  valerian,  and 
simaruba.  In  some  instances  the  precipitate 
occurs  immediatel}',  in  others  not  for  several 
hours.  The  loss  of  few,  however,  of  these 
substances  by  precipitation  diminishes  the  effi- 
cacy of  the  infusion,  as  they  do  not  affect  the 
active  principles.  The  alkalies,  alkaline  earths, 
and  vegetable  astringents  are  really  incom- 
patible. As  gallic,  tartaric,  and  oxalic  acids 
form  salts  with  quinine  of  somewhat  difficult 
solubility,  the  neutral  and  soluble  gallates,  tar- 
trates, and  oxalates  produce  in  the  infusion 
slight  precipitates  of  corresponding  salts  of  the 
alkaloids,  but  these  are  redissolved  by  an  ex- 
cess of  the  acid.  Antimony  and  potassium  tar- 
trate does  not  precipitate  the  alkaloids.  Solu- 
tions of  iodine  are  incompatible,  forming  with 
the  alkaloids  insoluble  compounds.  For  an  ac- 
count of  the  chemical  reactions  of  the  infusions 
of  different  varieties  of  cinchona  bark,  see 
A.  J.  P.,  ix.  128.     The  simple  infusion  of  cin- 

1  Infusum  Cinchona-.  TJ.  S.  1890.  Infusion  of  Cin- 
chona.— "  Cinchona,  in  No.  40  powder,  sixty  grammes 
for  2  ounces  av..  51  grains]  ;  Aromatic  Sulphuric  Acid, 
ten  cubic  centimeters  [or  162  minims]  ;  Water,  o 
sufficient  quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces.  391  minims].  Mix  the 
Acid  with  five  hundred  cubic  centimeters  [or  16  fluid- 
ounces,  435  minims]  of  Water,  and  moisten  the 
powder  with  thirty  cubic  centimeters  [or  1  fluid- 
ounce.  7  minims]  of  the  mixture  :  pack  it  firmly  in  a 
conical  glass  percolator,  and  gradually  pour  upon  it, 
first,  the  remainder  of  the  mixture,  and  afterwards 
Water,  until  the  Infusion  measures  one  thousand 
cubic  centimeters  [or  33  fluidounces,  391  minims].'* 
V.  8.  1890. 


chona  may  be  advantageously  administered  in 
cases  which  require  tonic  treatment  but  do  not 
call  for  the  full  powers  of  the  bark.  The  acid 
infusion  has  all  the  powers  of  cinchona  itself. 
Dose,  one  fluidounce   (30  Cc). 

INFUSUM  CUSPARI/E.  Br. 

INFUSION  OF  CUSPARIA 

(in-fu'sum  cus-pa'ri-ae) 

Infusion  of  Angustura ;  Tisane  d'Angusture,  Fr. ; 
Angusturaaufguss,   G. 

"  Cusparia  Bark,  in  No.  20  powder,  1  ounce 
(Imperial)  or  50  grammes;  Distilled  Water, 
boiling,  1  pint  (Imp.  meas.)  or  1000  cubic 
centimetres.  Infuse  in  a  covered  vessel  for  fif- 
teen minutes;  strain."   Br. 

Under  the  name  of  Infusum  Angusturce  this 
preparation  was  official  in  the  U.  S.  Pharm. 
1870,  made  in  the  proportion  of  half  a  troy- 
ounce  of  Angustura  bark  in  a  pint  of  water. 

Dose,  two  fluidounces  (60  Cc),  repeated 
every  two,  three,  or  four  hours. 

INFUSUM  DIGITALIS.  U.  S.,  Br. 

INFUSION  OF  DIGITALIS 

(in-fu'ijum  dlg-j-tii'lls) 

Infusion  of  Foxglove :  Tisane  de  Digltale,  Fr. ; 
Flngerhutaufguss,  Dlgitallsaufguss,  O. ;  Infusion  de 
digital,  Sp. 

*  "  Digitalis,  bruised,  fifteen  grammes  [or  231 
grains]  ;  Alcohol,  one  hundred  cubic  centimeters 
[or  3  fluidounces,  183  minims] ;  Cinnamon 
Water,  one  hundred  and  fifty  cubic  centimeters 
[or  5  fluidounces,  35  minims] ;  Boiling  Water, 
five  hundred  cubic  centimeters  [or  16  fluid- 
ounces,  435  minims] ;  Cold  Water,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]. 
Upon  the  Digitalis,  contained  in  a  suitable  ves- 
sel, pour  the  Boiling  Water,  and  allow  it  to 
macerate  for  one  hour.  Then  strain,  add  the 
Alcohol  and  Cinnamon  Water  to  the  strained 
liquid,  and  pass  enough  Cold  Water  through 
the  residue  on  the  strainer  to  make  the  product 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6  J  fluidrachms].     Mix  well."  U.  S. 

"  Digitalis  Leaves,  in  No.  20  powder,  60 
grains  (Imperial)  or  6.8  grammes;  Distilled 
Water,  boiling,  1  pint  (Imp.  meas.)  or  100C 
cubic  centimetres.  Infuse  in  a  covered  vessel 
for  fifteen  minutes;  strain."    Br. 

The  U.  S.  P.  infusion  was  improved  in  the 
1890  revision.  Cinnamon  is  used  solely  as  a 
flavoring  ingredient,  as  it  has  never  been 
present  in  sufficient  quantity  to  serve  any  other 
purpose.  When  either  the  tincture  or  the 
aromatic  itself  is  used,  precipitation  is  sure  to 
take  place.  Cinnamon  water  is  unobjection- 
able. The  present  process,  which  is  modelled 
after  the  formula  of  L.  G.  Blakeslee  (Ph.  Era, 
1887,  p.  228),  yields  a  preparation  which,  while 
not  differing  essentially  in  strength  from  the 
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former  official  infusion,  keeps  better  and  does 
not  deposit  to  any  extent.  The  addition  of 
10  per  cent,  of  glycerin  would  be  a  still  greater 
improvement.  D.  E.  Prall  (A.  J.  P.,  1878, 
p.  423)  proved  that  the  abundant  precipitate 
in  the  old  infusion  was  caused  by  the  tincture 
of  cinnamon,  and  recommended  a  simple  in- 
fusion without  any  aromatic.  J.  W.  England 
(A.  J.  P.,  1892,  361)  prefers  to  omit  cinnamon 
entirely  from  the  preparation  and  add  ammonia 
water  (90  minims  in  a  pint).  G.  L.  Hum- 
phreys suggests  the  addition  of  8  grammes 
of  powdered  cinnamon  to  the  official  ingre- 
dients, pouring  the  boiling  water  upon  the 
digitalis  and  cinnamon  and  macerating  until 
the  mixture  is  cold,  then  following  the  official 
directions,  and  finally  filtering  the  infusion 
through  unwetted  filtering  paper.  (See  West. 
Drug.,  1897,  162.) 

The  U.  S.  infusion  is  essentially  the  same  as 
that  employed  by  Withering.  It  affords  pre- 
cipitates with  ferrous  sulphate,  lead  acetate, 
tannic  acid,  and  infusion  of  cinchona.  The 
proportion  of  digitalis  is  less  than  half  as  great 
in  the  British  preparation,  and  the  dose  should 
be  proportionately  larger.  It  will  not  escape 
the  close  observer  that  the  stated  dose  of  digi- 
talis in  infusion  is  much  larger  than  in  sub- 
stance, for  which  there  does  not  appear  to  be  a 
good  reason,  but  which  accounts  for  the  fact 
that  many  physicians  assert  that  they  get  better 
results  from  the  infusion  than  from  the  digi- 
talis itself. 

Dose,  of  U.  S.  infusion,  two  to  four  flui- 
drachms  (7.5  to  15  Cc).  The  British  Pharma- 
copoeia, though  its  infusion  has  only  about 
half  the  strength  of  ours,  gives  its  dose  as 
from  two  to  four  flui drachms  (7.5  to  15  Cc). 

INFUSUM  ERGOTS.  Br. 

INFUSION  OF  EROOT 

(jn-fu'§iim  fcVgo-tse) 

Tisane  de  Selgle  ergote\  Fr. ;  Mutterkornaufguss,  O. 

"Ergot,  freshly  crushed,  1  ounce  (Imperial) 
or  50  grammes;  Distilled  Water,  boiling,  1  pint 
(Imp.  meas.)  or  1000  cubic  centimetres.  In- 
fuse in  a  covered  vessel  for  fifteen  minutes; 
strain."    Br. 

Dose,  two  fluidounces  (60  Cc). 

INFUSUM  GENTIAN/E  COMPOSITUM. 
Br. 

COMPOUND  INFUSION  OF  GENTIAN 

( in-f ti'§tim  ggn-tl-a'nae  com-p6§'i-tiim ) 

Tisane  de  Gentlane  composed,  Fr.;  Enziananf- 
guss,   O. 

"  Gentian  Root,  thinly  sliced,  \  ounce  (Im- 
perial) or  12.5  grammes;  Dried  Bitter-Orange 
Peel,  cut  small,  \  ounce  (Imp.)  or  12.5  gram- 
mes; Fresh  Lemon  Peel,  cut  small,  \  ounce 
(Imp.)  or  25  grammes;  Distilled  Water,  boil- 


ing, 1  pint  (Imp.  meas.)  or  1000  cubic  centi- 
metres. Infuse  in  a  covered  vessel  for  fifteen 
minutes;  strain."    Br. 

"  Take  of  Gentian,  in  moderately  coarse  pow- 
der, half  a  troyounce;  Bitter  Orange  Peel,  in 
moderately  coarse  powder,  Coriander,  in  mod- 
erately coarse  powder,  each,  sixty  grains;  Alco- 
hol two  fluidounces;  Water  a  sufficient  quantity. 
Mix  the  Alcohol  with  fourteen  fluidounces  of 
Water,  and,  having  moistened  the  mixed  pow- 
ders with  three  fluidrachms  of  the  menstruum, 
pack  them  firmly  in  a  conical  percolator,  and 
gradually  pour  upon  them  first  the  remainder 
of  the  menstruum,  and  afterwards  Water,  until 
the  filtered  liquid  measures  a  pint."   U.  S.  1870. 

It  is,  in  our  opinion,  unfortunate  that  this, 
the  most  esteemed  of  all  infusions,  should  not 
have  been  reinstated  in  the  U.  S.  P.  8th  Re- 
vision. We  have  inserted  the  formula  of 
U.  S.  P.  1870,  as  it  will  doubtless  continue  to 
be  largely  prescribed.  It  should  be  designated, 
however,  as  U.  S.  P.  1870.  It  has  been  the 
custom  with  some  physicians  to  prescribe  a  con- 
centrated infusion  made  with  one-fourth  the 
quantity  of  menstruum  directed  by  the  formula 
of  U.  S.  P.  1870.  This  permits  the  use  of  a 
valuable  tonic  with  the  presence  of  but  a  trifling 
amount  of  alcohol.  This  concentrated  prepa- 
ration keeps  well,  and  it  may  be  diluted  with 
the  right  quantity  of  the  proper  menstruum  by 
the  pharmacist  to  make  the  infusion  of  U.  S.  P. 
1870.  The  use  of  the  alcohol  is  to  assist  in 
dissolving  the  bitter  principle,  and  at  the  same 
time  to  contribute  towards  the  preservation  of 
the  infusion,  which,  without  this  addition,  is 
very  prone  to  spoil.  It  has,  however,  been 
abandoned  by  the  British  Pharmacopoeia,  and 
lemon  peel  substituted. 

Dose,  one  fluidounce  (30  Cc),  repeated  three 
or  four  times  a  day. 

INFUSUM  KRAMERICE.  Br. 

INFUSION  OF  KRAMERIA 

(jn-fu'§u.m  kra-me'rl-se ) 

Infusion  of  Rhatany ;  Tisane  de  Ratanhla,  Fr.; 
Ratanhiawurzelaufguss,  O. 

"  Krameria  Root,  bruised,  1  ounce  (Im- 
perial) or  50  grammes;  Distilled  Water,  boil- 
ing, 1  pint  (Imp.  meas.)  or  1000  cubic  centi- 
metres. Infuse  in  a  covered  vessel  for  fifteen 
minutes;  strain."    Br. 

The  infusion  of  rhatany  is  undoubtedly  most 
efficient  when  prepared  from  the  root  in  a  state 
of  moderately  coarse  powder  by  the  mode  of 
percolation  with  cold  water,  as  directed  in  the 
U.  S.  process  of  1870. 

Dose,  of  the  infusion,  from  one  to  two  fluid- 
ounces  (30  to  60  Cc). 

INFUSUM  LUPULI.  Br. 

INFUSION  OF  HOPS 

(in-fu'§iim  lu'pu-ll) 

Infasum  Humull,  U.  S.  1870 ;  Tisane  de  Houblon, 
Fr. ;  Hopfenaufguss,  6. 
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"  Hops,  freshly  broken,  1  ounce  (Imperial) 
or  50  grammes ;  Distilled  Water,  boiling,  1  pint 
(Imp.  meas.)  or  1000  cubic  centimetres.  In- 
fuse in  a  covered  vessel  for  fifteen  minutes; 
strain."    Br. 

The  infusion  of  hops  of  the  U.  S.  P.  1870 
was  made  exactly  like  the  above,  except  that 
the  strength  was  half  a  troyounce  to  a  pint. 

Dose,  of  the  British  infusion,  from  one  to 
two  fluidounces  (30  to  60  Cc). 

INFUSUM  PRUNI  VIRGINIAN/E.  U.  S. 

INFUSION  OF  WILD  CHERRY 

(jn-fu'sum    pru'nl    vir-gln-i-a'nse ) 

Tisane  d'Ecorce  de  Cerisler  sauvage,  Fr. ;  Wlld- 
kirscheiiriLdeaufguss,  O. 

•"Wild  Cherry,  in  No.  20  powder,  forty 
grammes  [or  1  ounce  av.,  180  grains]  ;  Glycerin, 
fifty  cubic  centimeters  [or  1  fluidounee,  331 
minims]  ;  Water,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6^  fluidrachms].  Moisten  the  powder 
with  sixty  cubic  centimeters  [or  2  fluidounces, 
14  minims]  of  Water,  and  allow  it  to  macerate 
for  one  hour;  then  pack  it  firmly  in  a  conical 
glass  percolator,  and.  having  placed  the  Glyc- 
erin in  the  receiving  bottle,  gradually  pour 
Water  upon  the  powder  and  continue  percola- 
tion until  the  Infusion  measures  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms].    Mix  well."    U.  S. 

This  is  a  peculiarly  suitable  object  for  offi- 
cial direction,  as,  in  consequence  of  the  volatile 
nature  of  one  of  its  active  ingredients,  and  for 
another  reason  (see  Prunus  Virginiana),  it  is 
better  prepared  with  cold  water  than  in  the 
ordinary  mode.  The  infusion  of  wild  cherry 
bark  is  one  of  the  preparations  to  which  the 
process  of  percolation  or  displacement  is  well 
adapted.  In  this  way  the  virtues  of  the  bark 
can  be  more  rapidly  and  thoroughly  exhausted 
than  by  maceration  alone.  In  order  to  allow 
time  for  the  reaction  necessary  to  the  produc- 
tion of  the  hydrocyanic  acid,  an  hour's  pre- 
liminary maceration  is  directed,  which  might 
perhaps  be  advantageously  somewhat  length- 
ened. If  kept  in  a  warm  place  this  prepara- 
tion undergoes  a  rapid  alteration,  and  even 
under  the  best  of  circumstances  it  is  unstable. 
According  to  the  experiments  of  J.  B.  Moore 
(A.  J.  P.,  1873,  p.  242),  confirmed  by  our  own 
experience,  the  addition  of  two  fluidounces  of 
glycerin  to  the  pint  of  menstruum  is  of  great 
advantage  in  delaying  the  change.  The  U.  S. 
(8th  Rev.)  has  introduced  glycerin  into  the 
process,  but  does  not  add  the  glycerin  to  the 
menstruum,  placing  it  in  the  receiving  bottle. 
By  this  method  the  infusion  is  not  made  un- 
necessarily astringent  and  the  preservative 
power  of  the  glycerin  is  retained.  When  prop- 
erly made,  infusion  of  wild  cherry  bark  is 
beautifully  transparent,  has  the  color  of 
sherry  wine,  and  the  agreeable  bitterness  and 
peculiar  flavor  of  the  bark. 


Dose,  from  two  to  three  fluidounces  (60  to 
90  Cc),  from  three  to  six  times  a  day. 

INFUSUM  QUASSIA.  Br. 

INFUSION  OF  QUASSIA 

(in-fu'sum  quas'sl-ae) 

Tisane  de  Quassie.  Fr. ;  Quassiaaufguss,  O. ;  In- 
fusion de  cuasia  aniarga,  Sp. 

"  Quassia  Wood,  finely  rasped,  88  grains 
(Imperial)  or  10  grammes;  Distilled  Water, 
cold,  1  pint  (Imp.  meas.)  or  1000  cubic  centi- 
metres. Infuse  in  a  covered  vessel  for  fifteen 
minutes;  strain."    Br. 

Boiling  water  may  be  employed  when  it  is 
desirable  to  obtain  the  preparation  quickly,  but 
cold  water  affords  a  clearer  infusion.  The  fif- 
teen minutes  maceration  directed  in  the  British 
Pharmacopoeia,  considering  that  cold  water  is 
used,  appears  to  us  to  be  too  short  for  the  ex- 
haustion of  the  wood. 

Dose,  two  fluidounces  (60  Cc),  three  or  four 
times  a  day. 

INFUSUM  RHEI.   Br. 

INFUSION  OF  RHUBARB 

(ln-fu'sum  rhe'i) 

Tisane  de  Rhubarbe,  Fr. ;  Rhabarberaufguss,  O.; 
Infuso  dl  rabarbaro,  It.;  Infusion  de  ruibarbo,  Sp. 

"  Rhubarb  Root,  in  thin  slices,  1  ounce  (Im- 
perial) or  50  grammes;  Distilled  Water,  boil- 
ing, 1  pint  (Imp.  meas.)  or  1000  cubic  centi- 
metres. Infuse  in  a  covered  vessel  for  fifteen 
minutes;  strain."   Br. 

In  order  that  the  rhubarb  may  be  exhausted, 
it  should  be  digested  with  the  water  near  the 
fire,  at  a  temperature  somewhat  less  than  that 
of  boiling  water.  It  is  customary  to  add  some 
aromatic,  such  as  cardamom,  fennel  seed,  or 
nutmeg,  which  improves  the  taste  of  the  in- 
fusion and  renders  it  more  acceptable  to  the 
stomach.  One  drachm  of  either  of  these  spices 
may  be  digested  in  connection  with  the  rhubarb. 

This  infusion  may  be  given  as  a  laxative, 
and  is  occasionally  used  as  a  vehicle  for  tonic, 
antacid,  or  more  active  cathartic  medicines. 
The  stronger  acids  and  most  metallic  solutions 
are  incompatible  with  it. 

Dose,  one  to  two  fluidounces  (30  to  60  Cc). 

INFUSUM  ROS^E  ACIDUM.  Br. 

ACID  INFUSION  OF  ROSES 

(In-fu'sum  ro'sae  ac'i-dum) 

Infusum  Rosae  Compositum,  U.  8.  1870 ;  Compound 
Infusion  of  Rose ;  Acid  Infusion  of  Rose ;  Tisane  de 
Rose   composed,   Fr. ;   Saurer   Rosenaufguss,    O. 

"  Red-Rose  Petals,  dried  and  broken,  i 
ounce  (Imperial)  or  25  grammes;  Diluted  Sul- 
phuric Acid,  2  /?.  drachms  (Imp.  meas.)  or  12.5 
cubic  centimetres;   Distilled  Water,  boiling,  1 
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pint  (Imp.  meas.)  or  1000  cubic  centimetres. 
Add  the  Diluted  Sulphuric  Acid  to  the  Distilled 
Water;  infuse  the  Red-Rose  Petals  in  the  mix- 
ture iu  a  covered  vessel  for  fifteen  minutes; 
strain."   Br. 

The  formula  of  the  U.  S.  P.  1870  is  prefer- 
able to  that  of  the  Br.  Pharm.  on  account  of 
the  presence  of  sugar.  It  is  unfortunate,  in 
our  opinion,  that  this  elegant  infusion  was 
not  reinstated  at  the  last  revision  of  the  U.  S. 
Pharmacopoeia.  We  append  the  formula  of  the 
U.  S.  P.  1870:  "Take  of  Red  Rose  [dried 
petals]  half  a  troyounce;  Diluted  Sulphuric 
Acid  three  fluidrachms ;  Sugar  [refined],  in 
coarse  powder,  a  troyounce  and  a  half;  Boiling 
Water  two  pints  and  a  half.  Pour  the  Water 
upon  the  Rose  in  a  covered  glass  or  porcelain 
vessel;  add  the  Acid,  and  macerate  for  half 
an  hour.  Lastly,  dissolve  the  Sugar  in  the 
liquid,  and  strain."   U.  S. 

The  red  rose  serves  little  other  purpose  than 
to  impart  a  fine  red  color  and  a  slight  rose  and 
astringent  flavor  to  the  preparation,  which  owes 
its  medicinal  virtues  almost  exclusively  to  the 
sulphuric  acid.  According  to  J.  B.  Barnes,  one 
part  of  glycerin  added  to  eight  or  nine  parts 
of  infusion  of  rose  increases  greatly  its  bright- 
ness and  transparency.  It  is  refrigerant  and 
astringent,  and  affords  a  useful  and  not  un- 
pleasant drink  in  hemorrhages  and  colliquative 
sweats.  It  is  much  used  by  British  practi- 
tioners as  a  vehicle  for  saline  medicines,  partic- 
ularly magnesium  sulphate,  the  taste  of  which 
it  serves  to  cover.  It  is  also  employed  as  a  gar- 
gle, usually  in  connection  with  acids,  nitre, 
alum,  or  tincture  of  Cayenne  pepper. 

Dose,  two  fluidounces   (60  Cc). 

INFUSUM  SCOPARII.  Br. 

INFUSION  OF  BROOM 

(jn-fu'§uin  sco-pa'ri-i) 

Tisane  de  Genet  a  balals,  Fr. ;  Besenginsterauf- 
guss,  O. 

u  Broom  Tops,  dried  and  bruised,  2  ounces 
(Imperial)  or  100  grammes;  Distilled  Water, 
boiling,  1  pint  (Imp.  meas.)  or  1000  cubic 
centimetres.  Infuse  in  a  covered  vessel  for 
fifteen    minutes;    strain."     Br. 

This  preparation  has  been  introduced  in 
place  of  the  Decoction  of  Broom  of  the  British 
Pharmacopoeia  of  1885.  Water  thoroughly  ex- 
tracts the  virtues  of  broom,  and  the  large  quan- 
tity of  water  in  each  dcse  aids  the  diuretic 
action. 

Dose,  from  one  to  two  fluidounces  (30  to 
60  Cc). 

INFUSUM  SENEG^E.  Br. 

INFUSION  OF  SENEGA 

(in-fu'sum  sSnVgae) 

Tisane  de  Polygale  de  Virginie,  Fr.;  Senegaauf- 
guss,   6. 

(42) 


"  Senega  Root,  in  No.  10  powder,  1  ounce 
(Imperial)  or  50  grammes;  Distilled  Water, 
boiling,  1  pint  (Imp.  meas.)  or  1000  cubic  centi- 
metres. Infuse  in  a  covered  vessel  for  half  an 
hour;  strain."   Br. 

Dose,  one  fluidounce  (30  Cc). 

INFUSUM  SENN>E.  Br. 

INFUSION  OF  SENNA 
(jn-fu'siim  sen'nae) 

Senna  Tea ;  Tisane  de  S6ne\  Fr. ;  Sennaaufguss,  O. 

"  Senna,  2  ounces  (Imperial)  or  100  gram- 
mes; Ginger,  sliced,  55  grains  (Imp.)  or  6.25 
grammes;  Distilled  Water,  boiling,  1  pint 
(Imp.  meas.)  or  1000  cubic  centimetres.  In- 
fuse in  a  covered  vessel  for  fifteen  minutes; 
strain."    Br. 

"  Take  of  Senna  a  troyounce;  Coriander, 
bruised,  sixty  grains;  Boiling  Water  a  pint. 
Macerate  for  an  hour  in  a  covered  vessel,  and 
strain."     U.  S.  1870. 

We  prefer  the  coriander  of  the  U.  S.  P.  1870 
to  the  ginger  of  the  British.  The  strength 
of  the  British  preparation  has  been  increased 
in  the  present  edition  of  the  Br.  Pharm.,  and 
is  now  nearly  one  and  a  half  times  as  great 
as  that  of  the  U.  S.  infusion.  The  infusion 
deposits,  on  exposure  to  the  air,  a  yellowish 
precipitate,  which  is  said  to  aggravate  its  grip- 
ing tendency;  it  should,  therefore,  not  be  made 
in  large  quantities.  It  is  customary  to  pre- 
scribe with  it  manna  and  some  one  of  the  saline 
cathartics,  which  increase  its  efficacy  and  render 
it  less  painful  in  its  operation.  (See  Infusum 
Senna  Compositum.)  The  cold  infusion,  es- 
pecially if  made  by  percolation  from  the 
coarsely  powdered  leaves,  while  probably  not 
inferior  in  strength  to  that  prepared  with 
boiling  water,  is  said  to  be  less  unpleasant  to 
the   taste. 

Dose,  two  fluidounces  (60  Cc). 

Off.  Prep. — Mistura  Sennae  Composita,  Br. 

INFUSUM  SENN/E  COMPOSITUM. 
U.  S. 

COMPOUND  INFUSION  OF  SENNA  [Black  Draught] 

(jn-fu'sum  sSn'nse  com-p53'i-tum) 

Tisane  de  SSne"  composee,  Fr.;  Infusum  Senna 
Compositum,  P.  O. ;  Wiener  Trank,  Sennaaufguss,  O.  ; 
Infuso  di  sena  con  manna,  It. 

*  "  Senna,  sixty  grammes  [or  2  ounces  av., 
51  grains] ;  Manna,  one  hundred  and  twenty 
grammes  [or  4  ounces  av.,  102  grains] ;  Mag- 
nesium Sulphate,  one  hundred  and  twenty 
grammes  [or  4  ounces  av.,  102  grains] ;  Fen- 
nel, bruised,  twenty  grammes  [or  309  grains] ; 
Boiling  Water,  eight  hundred  cubic  centimeters 
[or  27  fluidounces,  24  minims]  ;  Cold  Water, 
a  sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6}  flui- 
drachms].    Upon  the  Senna,  Manna,  and  Fen- 
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nel,  contained  in  a  suitable  vessel,  pour  the 
Boiling  Water,  and  allow  it  to  macerate  for  half 
an  hour.  Then  strain  with  expression,  dissolve 
the  Magnesium  Sulphate  in  the  infusion,  and 
again  strain.  Lastly,  add  enough  Cold  Water 
through  the  strainer  to  make  the  Infusion 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms] ."    U.  S. 

This  preparation  is  the  Black  Draught  of 
European  pharmacy,  and  it  is  an  excellent 
form  of  administering  these  cathartics  in  a 
liquid  condition. 

Dose,  four  fluidounces  (120  Cc). 

INFUSUM  SERPENTARI^E.  Br. 

INFUSION  OF  SERPENTARY 

(jn-fu'sum  ser-p^n-ta'rl-ae ) 

Tisane  de  Serpentaire,  Fr. ;  Schlangenwurzelauf- 
guss.  G. 

"  Serpentary  Rhizome,  in  No.  10  powder,  1 
ounce  (Imperial)  or  50  grammes;  Distilled 
Water,  boiling,  1  pint  (Imp.  meas.)  or  1000 
cubic  centimetres.  Infuse  in  a  covered  vessel 
for  fifteen  minutes;  strain."    Br. 

Dose,  one  fluidounce  (30  Cc.)  every  two 
hours  in  low  forms  of  fever,  but  less  frequently 
in  chronic  affections. 

INFUSUM  UV>E  URSI.  Br. 

1NPUSION  OF  BEARBERRY 

(}n-fG'siim  u'vse  (ir'sl) 

Tisane  d'Uva  Ursl,  Fr. ;  Barentraubenblatterauf- 
guss,  a. 

"  Bearberry  Leaves,  bruised,  1  ounce  (Impe- 
rial) or  50  grammes;  Distilled  Water,  boiling, 
1  pint  (Imp.  meas.)  or  1000  cubic  centimetres. 
Infuse  in  a  covered  vessel  for  fifteen  minutes; 
strain."  Br. 

Dose,  from  one  to  two  fluidounces  (30  to 
60  Cc),  three  or  four  times  a  day. 

INJECTIO  APOMORPHIN/E 
HYPODERMICA.  Br. 

HYPODERMIC  INJECTION  OF  APOMORPHINE 

(in-j£c'tI-o  ap-v-mor-phl'nse  hy-po-der'mj-ca) 

Injection  hypodermique  d'Apomorphine,  Fr. ;  Sub- 
cutane  Apomorphineinsprltzung,  O. 

"Apomorphine  Hydrochloride,  1  grain  (Im- 
perial) or  0.1  gramme;  Diluted  Hydrochloric 
Acid,  1  minim  (Imp.  meas.)  or  0.1  cubic  centi- 
metre; Distilled  Water,  110  minims  (Imp. 
meas.)  or  10  cubic  centimetres  or  a  sufficient 
quantity.  Boil  the  Distilled  Water  for  a  few 
minutes;  cool;  add  the  Diluted  Hydrochloric 
Acid;  dissolve  the  Apomorphine  Hydrochloride 
in  the  resulting  liquid;  add,  if  necessary,  suffi- 
cient recently  boiled  and  cooled  Distilled  Water 
to  produce  one  hundred  and  ten  minims  (Imp. 
meas.)  or  ten  cubic  centimetres  of  the  Injec- 
tion.    This   Injection  should  be  recently   pre- 


pared. 110  minims  contain  1  grain  of  Apo- 
morphine Hydrochloride;  100  cubic  centimetres 
contain  1  gramme."    Br. 

Dose,  by  subcutaneous  injection,  from  two  to 
eight  minims  (0.12  to  0.5  Cc). 

INJECTIO  COCAIN/E  HYPODERMICA. 
Br. 

HYPODERMIC  INJECTION  OF  COCAINE 

(in-jec'ti-5  cS-ca-i'nae  hy-po-der'mj-ca ) 

Injection  hypodermique  de  Cocaine,  Fr.;  Subcutane 
Cocaineinsprltzung,  O. 

"  Cocaine  Hydrochloride,  33  grains  (Impe- 
rial) or  1  gramme;  Salicylic  Acid,  i  grain 
(Imp.)  or  0.015  gramme;  Distilled  Water,  6 
fl.  drachms  (Imp.  meas.)  or  10  cubic  centi- 
metres or  a  sufficient  quantity.  Boil  the  Dis- 
tilled Water;  add  the  Salicylic  Acid;  dissolve 
the  Cocaine  Hydrochloride  in  the  solution  when 
cool ;  add,  if  necessary,  sufficient  recently  boiled 
and  cooled  Distilled  Water  to  produce  six 
fluid  drachms  (Imp.  meas.)  or  ten  cubic 
centimetres  of  the  Injection.  110  minims  con- 
tain about  10  grains  of  Cocaine  Hydrochloride; 
100  cubic  centimetres  contain  10  grammes." 
Br. 

Dose,  by  subcutaneous  injection,  from  two  to 
five  minims  (0.12  to  0.3  Cc). 

INJECTIO  ERQOT/E  HYPODERMICA. 
Br. 

HYPODERMIC  INJECTION  OF  EROOT 

(Jn-jec'tI-6  er'go-tEe  hy-po-d(>r'mj-ca) 

Hypodermic  Injection  of  Ergotln ;  Injection  hypo- 
dermique d'Ergot  de  Selgle,  Fr.;  Subcutane  Mutter- 
korneinsprltzung,  O. 

"Extract  of  Ergot,  100  grains  (Imperial) 
or  10  grammes;  Phenol  3  grains  (Imp.)  or 
0.3  gramme;  Distilled  Water,  220  minims 
(Imp.  meas.)  or  20  cubic  centimetres  or  a 
sufficient  quantity.  Mix  the  Phenol  with  the 
Distilled  Water;  boil  for  a  few  minutes;  cool; 
add  the  Extract  of  Ergot,  and,  if  necessary, 
sufficient  recently  boiled  and  cooled  Distilled 
Water  to  produce  three  hundred  and  thirty 
minims  (Imp.  meas.)  or  thirty  cubic  centi- 
metres of  the  Injection.  This  Injection  should 
be  recently  prepared.  110  minims  contain 
about  33  grains  of  Extract  of  Ergot ;  100  cubic 
centimetres  contain  about  33  grammes."    Br. 

Dose,  by  subcutaneous  injection,  from  three 
to  ten  minims  (0.2  to  0.6  Cc). 

INJECTIO  MORPHIN/E  HYPODER- 
MICA. Br. 

HYPODERMIC  INJECTION  OF  MORPHINE 

(in-jeVtI-6  mor-phl'nae  hy-po-deVmi-ca ) 

Injection  hypodermique  de  Morphine,  Fr. ;  Sabco- 
tane  Morphineinspritzung,  O. 

"  Morphine  Tartrate,  50  grains  (Imperial) 
or   5    grammes;    Distilled   Water,   a    sufficient 
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quantity.  Dissolve  the  Morphine  Tartrate  in 
sufficient  recently  boiled  and  cooled  Distilled 
Water  to  produce  eleven  hundred  minims  (Imp. 
meas.)  or  one  hundred  cubic  centimetres  of  the 
Injection."   Br. 

This  solution  is  made  from  morphine  tartrate 
in  place  of  the  morphine  acetate  formerly 
used;  this  is  a  great  improvement,  as  the  ace- 
tate is  the  most  unstable  of  all  morphine  salts. 
The  morphine  strength  of  this  injection  is 
slightly  less  than  one-half  that  of  the  Hypo- 
dermic Injection  of  Morphine  of  the  British 
Pharmacopoeia  of  1885.  110  minims  contain  5 
grains  of  Morphine  Tartrate;  100  cubic  centi- 
meters contain  5  grammes. 

Dose,  by  subcutaneous  injection,  from  two  to 
five  minims  (0.12  to  0.3  Cc). 

INJECTIONES  HYPODERMIC/E. 

HYPODERMIC  INJECTIONS 

Under  this  head  are  classed  preparations 
which  are  recognized  in  the  British  Pharma- 
copoeia for  hypodermic  application.  These 
preparations  are  really  of  very  Little  value,  on 
account  of  their  proneness  to  undergo  decom- 
position, and  are  greatly  inferior  to  the  hypo- 
dermic tablets  of  various  strengths  which  are 
now  supplied  by  manufacturing  pharmacists — 
the  size  of  the  tablets  not  varying  with  the 
strength,  because  it  is  always  necessary  to  use  so 
much  diluent  in  order  to  make  the  tablet  of  suffi- 
cient size  to  handle  conveniently.  The  tablets 
most  used  contain  apomorphine,  morphine, 
morphine  and  atropine,  atropine,  strychnine, 
pilocarpine,  cocaine,  hyoscyamine,  physostig- 
mine,  hyoscine,  nitroglycerin,  or  caffeine;  each 
should  be  readily  soluble  in  fifteen  minims  of 
water.  These  tablets  should  be  made  official, 
since  their  convenience,  permanence,  and  accu- 
racy in  weight  have  caused  them  to  come  into 
universal  use.  The  selection  of  the  diluent  is 
an  important  question;  very  finely  powdered 
cane  sugar  has  been  employed,  but  is  apt  to 
produce  local  irritation  and  even  abscesses. 
Sodium  chloride  has  also  been  recommended, 
but  the  best  diluent  seems  to  be  dried  neutral 
sodium  sulphate. 

IODOFORMUM.  U.  S.,  Br. 

IODOFORM 

(i-5-do-for'miim) 
CHI3  =  390.61 

"  Triiodomethane,  usually  obtained  by  the  ac- 
tion of  iodine  upon  alcohol,  in  the  presence 
of  an  alkali  or  alkali  carbonate.  Iodoform 
should  be  kept  in  well-stoppered  bottles,  in  a 
cool  and  dark  place."  U.  S.  "Iodoform,  or 
tri-iodomethane,  CHIa,  is  a  product  of  the 
action  of  iodine  on  ethylic  alcohol  in  the  pres- 
ence of  solution  of  potassium  carbonate."    Br. 

Triiodomethane,     Formyltriiodide ;     Iodoforme.  Fr. 

Cod. ;   Iodure   de   formyle,    Fr. ;   Iodoformium,   P.  O. ; 

•Iodoform.  Carboneum  jodatum,  Trijodmethan,  G. ; 
Jodoformio,  Trijodometano,  It.;  Yodoformo,  Sp. 


This  compound,  discovered  by  Serullas  in 
1822,  was  introduced  as  a  remedy,  about  the 
year  1837,  by  R.  M.  Glover  of  London,  and 
Bouchardat  of  Paris,  and  was  first  adopted 
as  official  in  the  U.  S.  Pharmacopoeia  of  1870. 

Preparation — Cornells  and  Gille  published  a 
process  in  J.  P.  C,  1852,  p.  196.  (See  U.  S. 
D.,  14th  ed.,  511.)  Wittstein's  process  is 
an  improvement  on  this,  and  is  as  follows: 
Take  two  parts  of  potassium  carbonate,  two 
of  iodine,  one  of  95  per  cent,  alcohol,  and  five 
of  water,  mix  them  in  a  retort,  and  heat  the 
mixture,  by  means  of  a  water  bath,  until  per- 
fectly colorless;  then,  after  the  cooling  of  the 
liquid,  pour  it  into  a  suitable  vessel,  and  allow 
it  to  settle.  The  yellow  scaly  mass  deposited 
is  collected  on  a  filter,  washed  thoroughly  with 
water,  and  dried  between  folds  of  bibulous 
paper.  As  iodoform  is  very  volatile,  it  must 
be  prepared  in  closed  vessels.  The  liquid  re- 
maining after  the  deposition  of  iodoform  con- 
tains potassium  iodate  and  iodide,  which  may 
be  decomposed  with  renewed  formation  of  iodo- 
form by  adding  potassium  dichromate  2  to 
3  parts,  and  hydrochloric  acid  16  to  21  parts; 
this  liberates  iodine.  32  parts  of  sodium  car- 
bonate, 6  parts  of  iodine,  and  16  parts  of  alco- 
hol are  now  added,  the  liquid  is  again  poured 
off  from  the  iodoform  produced,  and  the  opera- 
tion repeated  if  necessary.  The  formation  of 
the  iodoform  is  represented  by  the  following 
equation : 

C2H5.OH  +  41a  +  3K2CO3  = 
CHIa  +  CHKOa  +  5KI  +  2H2O  +  3COa 
Other  products,  such  as  potassium  iodate,  are, 
however,  formed.  G.  R.  Bell  (N.  R.,  March, 
1882)  has  practically  tried  nearly  all  the  pro- 
cesses for  the  preparation  of  iodoform,  and 
recommends  Filhol's,  which  is  as  follows.  Put 
into  a  long-necked  matrass  or  flask  which  is 
supplied  with  a  perforated  cork  and  long  supply 
tube  a  solution  of  200  parts  of  crystallized 
sodium  carbonate  and  1000  parts  of  distilled 
water,  and  add  100  parts  of  alcohol,  heat  in  a 
water  bath  from  60°  to  71.1°  C.  (140°  to  160° 
F.),  then  gradually  add  100  parts  of  iodine, 
about  ten  parts  at  a  time.  When  the  liquid 
has  become  colorless,  remove  the  flask  from 
the  water  bath,  and  allow  it  to  cool  three  or 
four  hours,  then  pour  out  on  a  filter;  return 
the  filtrate  to  the  flask,  add  200  parts  of  sodium 
carbonate,  100  parts  of  alcohol,  heat  to  71.1° 
C.  (160°  F.),  and  pass  a  slow  current  of  chlo- 
rine gas  through  the  mixture  as  long  as  iodine 
is  separated,  continuing  until  the  brown  liquid 
is  again  decolorized.  A  small  excess  of  chlo- 
rine is  of  no  consequence  (Hager  states  that  for 
every  100  parts  of  iodine  it  requires  the  chlo- 
rine which  can  be  evolved  from  about  200  parts 
of  hydrochloric  acid  by  means  of  manganese 
dioxide).  Let  the  flask  stand  twenty- four 
hours,  then  throw  the  contents  on  a  filter  and 
examine  the  filtrate  with  chlorine  water  to  see 
whether  it  still  contains  an  appreciable  amount 
of  iodine  compounds,  then  if  necessary  sub- 
ject the  filtrate  to  a  second  treatment  of  chlo- 
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rine  gas,  adding  previously  only  20  parts  of 
sodium  carbonate  and  10  parts  of  alcohol. 
Collect  the  iodoform  after  twenty-four  hours. 
The  filtrate  may  be  concentrated  and  decom- 
posed by  excess  of  nitric  acid,  according  to  the 
method  recommended  in  Bouchardat's  process. 
The  collected  crystals  of  iodoform  are  now 
well  washed  with  the  smallest  quantity  of  cold 
distilled  water,  spread  out  on  bibulous  paper, 
and  dried  in  the  open  air. 

Sulliot  and  Raynaud  have  devised  a  process 
for  making  iodoform  from  kelp  ash.  (Bull. 
Soc.  Chim.,  1889,  3.)  S.  R.  Boyce  (Proc.  A. 
Ph.  A.,  1890,  220)  details  a  process  which  is 
essentially  that  of  Sulliot  and  Raynaud.  The 
advantages  claimed  for  this  method  are  that  98 
per  cent,  of  the  iodine  used  is  converted  into 
iodoform,  and  the  use  of  the  nitric  acid  in  Fil- 
hol's  process  is  obviated.  Solution  of  chlo- 
rinated soda  is  added  by  drops  to  a  solution 
of  fifty  grammes  of  potassium  iodide,  five 
grammes  of  sodium  hydroxide,  and  forty  gram- 
mes of  acetone  in  one  liter  of  water.  The  iodo- 
form, which  crystallizes  out,  should  be  pro- 
tected from  the  light. 

Iodoform  is  now  made  by  electrolysis. 
An  alkaline  solution  of  sodium  iodide  is  elec- 
trolyzed  in  the  presence  of  alcohol,  when, 
iodine  being  liberated  at  the  anode,  iodo- 
form  is   obtained   by   the   following  reaction : 

CHs.CHsOH  +  101  +  H2O  = 

CHIa  +  COa  +  7HI 
The  hydriodic  acid  formed  combines  with  the 
sodium  hydroxide  present,  to  make  sodium 
iodate,  which,  with  the  carbon  dioxide,  forms  the 
side  products.  The  temperature  is  kept  at 
about  70°  C.  during  the  reaction  and  a  dia- 
phragm is  used.  The  yield  of  iodoform  is 
about  70  per  cent.  M.  Otto  produces  iodo- 
form industrially,  direct  from  alkaline  iodides, 
as  follows:  100  kg.  of  water,  300  kg.  of  al- 
cohol, 10  kg.  of  sodium  carbonate  and  55 
kg.  of  potassium  iodide  are  heated  to  50°  C. 
in  a  suitable  vessel,  and  a  current  of  ozone 
is  passed  through  the  mixture.  Iodoform  is 
deposited  and  crystallizes  in  a  pure  condition 
on  the  sides  of  the  vessel  and  throughout  the 
fluid  itself.  The  alcohol  may  be  replaced  by 
acetaldehyde,  acetone,  etc.  (Ap.  Ztg.,  1900, 
166.) 

The  fact,  noticed  by  Lieben  in  1870,  that  many 
other  compounds  besides  ethyl  alcohol  yield 
iodoform  when  treated  with  iodine  and  alkali, 
led  Kramer  (Ber.  d.  Chem.  Ges.,  1880,  p.  1000) 
to  propose  the  iodoform  formation  as  an  exact 
quantitative  test  for  the  presence  of  acetone 
in  methyl  alcohol.  This  "  iodoform  test "  is 
now  used  in  testing  the  purity  of  methyl  alcohol 
for  use  in  the  manufacture  of  aniline  dye 
colors,  as  well  as  the  purity  of  acetone  itself. 
(See  Acetonum.)  Heinrich  Spindler  proposes 
to  make  iodoform  from  the  chlorides,  bromides, 
or  chloro-bromides  of  the  paraffin  series  by 
reaction  with  an  inorganic  iodide;  thus,  if 
chloroform  and  anhydrous  calcium  iodide  are 
heated  to  120°  C.  iodoform  is  produced.    (Am. 


Drug.,  1886,  p.  67.)  F.  Giinther  recommends 
mixing  alcohol  containing  25  per  cent,  of  alde- 
hyde with  ten  times  its  weight  of  solution  of 
sodium  hydroxide,  adding  the  iodine,  and  pass- 
ing a  current  of  carbon  dioxide  through  the 
mixture.     (A.  Pharm.,  1887,   p.  373.) 

Properties. — It  is  in  the  form  of  "a  fine, 
lemon-yellow   powder   or  lustrous   crystals   of 
the  hexagonal  system,  having  a  peculiar,  very 
penetrating  and   persistent  odor,   and   an  un- 
pleasant, slightly  sweetish,  and  iodine-like  taste. 
Soluble  in  9391   parts  of  water,   to  which  it 
imparts  its  odor  and  taste,  in  46.7  parts  of 
alcohol,  and  in  5.2   parts  of  ether  at  25°   C. 
(77°  F.) ;  soluble  in  about  12  parts  of  boiling 
alcohol;  soluble  in  chloroform  and  fixed  and 
volatile  oils;  slightly  soluble  in  petroleum  ben- 
zin.     Digest  in   a  porcelain   dish   0.1   Gm.   of 
Iodoform  with  5  Cc.  of  an  alcoholic  solution  of 
potassium  hydroxide   (1  in  20)   until  it  is  dis- 
solved, evaporate  to  dryness  on  a  water-bath, 
dissolve  the  residue  in  5  Cc.  of  distilled  water, 
add  2  Cc.  of  chloroform  and  an  excess  of  nitric 
acid,   and   shake   the   mixture;   the   chloroform 
will  assume  an  intense  violet  color.     Its  solu- 
tions in  neutral  solvents  are  neutral  to  litmus 
paper.       Iodoform  is  slightly  volatile,  even  at 
ordinary    temperatures,    and   in    boiling   water 
distils    slowlv    with    the    vapor   of   water.     At 
about  115°  C.   (239°  F.)  it  melts  to  a  brown 
liquid,    and    at    a    higher    temperature    emits 
vapors  of  iodine,  leaving  behind  a  carbonaceous 
mass,  which,  upon  full  combustion,  should  leave 
not  more   than   0.1   percent,  of  residue    (limit 
of  fixed  impurities).     On  being  dried  over  sul- 
phuric   acid,    the    loss    in    weight    should    not 
exceed  1  percent.     If  2  Gm.  of  Iodoform  be 
thoroughly  shaken   with  10   Cc.  of  water,  the 
filtrate  should  be  colorless  and  free  from  bitter 
taste   (absence  of  soluble  yellow  coloring  mat- 
ters, picric  acid,  etc.) ;  it  should  not  affect  the 
color  of  litmus  paper  (absence  of  free  acids), 
nor  should  it   be  rendered  more   than   faintly 
opalescent  by  silver  nitrate   T.S.    (absence  of 
soluble  iodides)."    U.  S.     "Very  slightly  solu- 
ble in  cold  uater,  soluble  in  80  parts  of  cold  or 
10  parts  of  boiling  alcohol   (90  per  cent.),  in 
5  parts  of  cold  ether,  soluble  also  in  chloroform, 
carbon    bisulphide,   or   fixed   and   volatile   oils, 
and,  sparingly,  in  benzol;  the  solutions  do  not 
affect  litmus.     When  heated  it  first  melts  to  a 
brown  liquid,  then  gives  off  brown  and  violet 
vapors,  leaving  a  black  residue  which  entirely 
disappears    on    continued    incineration.     When 
warmed  with  an  alcoholic  solution  of  potassium 
hydroxide   and  the  resulting  liquid   acidulated 
with  nitric  acid,  iodine   is  liberated,  the  mix- 
ture becoming  brown,  and,  when  cold,  blue  on 
the  addition  of  mucilage  of  starch.     Water  with 
which    Iodoform  has   been   shaken    should    be 
colorless   and   not   bitter    (absence   of   soluble 
yellow  coloring  matters,  picric  acid,  etc.),  and 
should  not  yield  any  reaction  with  the  tests  for 
iodides."  Br.    Iodoform  is  a  volatile  substance, 
soft  to  the  touch,  and  totally  devoid  of  corro- 
sive properties.    With  potassium  hydroxide  in 
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solution,  it  is  decomposed,  yielding  potassium 
formate  and  iodide.  Hence  these  two  prin- 
ciples are  incompatible  in  prescriptions,  The 
specific  gravity  of  iodoform,  about  which  there 
has  been  a  controversy,  was  determined  by  J. 
Percy  Remington  to  be  4.000;  the  specific 
gravity  of  2.000  as  given  in  the  U.  S.  P.  1890 
was  undoubtedly  due  to  the  operator  taking 
the  specific  gravity  of  iodoform  in  water,  and 
when  this  is  done  it  is  practically  impossible 
to  free  the  crystals  from  admixed  air;  the  re- 
sult was  reached  by  using  a  saturated  solution 
of  iodoform  in  pure  kerosene  as  the  liquid, 
and  by  a  simple  calculation  obtaining  the 
equivalent  in  water.  Iodoform  is  sometimes 
met  with  in  commerce  adulterated  with  water; 
Vulpius  (Ph.  Cb.,  1894)  on  examination  de- 
tected 13  per  cent,  in  one  specimen. 

Uses. — Maitre,  who  has  studied  the  physio- 
logical effects  of  iodoform  on  men,  states  that 
from  a  dose  of  30  or  40  centigrammes  (about 
5  or  6  grains)  no  effects  are  observed  except 
a  slight  increase  of  appetite.  Two  hours  after 
it  has  been  taken,  the  presence  of  iodine  can  be 
detected  in  the  urine  and  the  saliva,  and  nearly 
three  days  elapse  before  the  whole  is  eliminated. 
(See  also  Hbyges,  J.  P.  C,  Juillet,  1867.)  It 
passes  off  also  with  the  lacteal  secretion. 
Given  to  dogs  in  much  larger  doses,  several 
grammes  for  example,  it  produces  narcotic 
effects,  and  two  stages  in  its  operation  have 
been  noticed;  the  first  is  marked  with  more  or 
less  prostration,  with  symptoms  of  intoxi- 
cation, the  animal  tottering,  inclining  to  one 
side  with  the  head  falling,  with  loss  of  appe- 
tite, but  without  vomiting.  The  next  day, 
unless  a  very  large  dose  has  been  given,  com- 
plete recovery  takes  place.  A  still  larger  dose 
induces  the  second  stage,  characterized  by  a 
remarkably  intense  excitation,  with  anxious 
breathing,  strong  and  short  pulse,  a  true  opis- 
thotonos, sometimes  very  striking,  and  convul- 
sive movements  of  the  paws,  especially  the 
hinder  ones.  After  death  fatty  degeneration 
of  the  heart,  liver,  and  kidneys  may  be  found. 
(A.  Hbyges.)  The  very  free  use  of  iodoform 
in  Germany  as  an  antiseptic  dressing  to  wounds, 
ulcers,  etc.,  has  led  to  many  cases  of  poisoning. 
In  the  most  characteristic  and  severe  cases 
the  phenomena  of  iodoform  poisoning  resem- 
ble somewhat  those  of  meningitis ;  they  are 
headache,  somnolence  deepening  into  stupor, 
contracted,  motionless  pupils,  abnormal  quiet 
or  restlessness  ending  in  active  delirium,  with, 
however,  a  normal  temperature  and  an  exceed- 
ingly rapid  pulse.1  In  cases  of  this  character 
death  almost  always  follows,  although  the 
symptoms  may  have  developed  abruptly  and 
the    dressing'  has    at   once   been    removed.     In 


1  Diagnostic  Sinn  of  Iodic  Poisoning. — Burlureaux 
affirms  that  if  a  piece  of  silver  be  placed  in  the 
mouth  of  a  person  suffering  from  iodoform  poisoning, 
immediately  the  taste  of  garlic  will  be  perceived,  and 
if  some  of  the  saliva  be  mixed  with  cnlomel.  a  canary- 
yellow  precipitate  of  mercurial  iodide  will  be  ob- 
tained. The  most  that  such  a  test  can  accomplish 
is  to  show  that  the  patieat  is  under  the  influence  of 
some  compound  of  iodine. 


other  cases  the  principal  symptoms  are  general 
malaise  and  depression,  faintness,  headache, 
loss  of  appetite,  and  a  persistent  iodoform  taste 
in  the  mouth.  In  some  cases  there  is  a  slight 
temporary  increase  of  temperature.  Mental 
depression  or  excitement  is  especially  noticed. 
Finally  the  pulse  becomes  accelerated,  soft, 
and  feeble;  in  some  cases  the  pulse  is  very 
rapid, — from  150  to  180, — while  the  tempera- 
ture remains  normal,  or  only  slightly  elevated. 
It  is  asserted  by  Samter  and  Retzlaff  (T.  G., 
1889)  that  potassium  bromide  is  an  antidote 
in  poisoning  with  iodoform,  its  antidotal 
powers  being  due  to  the  fact  that  it  exceeds  all 
other  salts  in  its  power  of  dissolving  iodine 
compounds. 

Iodoform,  though  containing  29  parts  in  30  of 
its  weight  of  iodine,  is  not  locally  irritant,  but 
anaesthetic  and  antiseptic.  It  is  said,  when 
employed  as  a  suppository,  to  produce  uncon- 
sciousness of  the  act  of  defecation.  In  the  form 
of  vapor,  it  possesses  anaesthetic  properties, 
but  inferior  to  those  of  chloroform.  On  ac- 
count of  its  large  proportion  of  iodine,  it  was 
supposed  to  be  capable  of  replacing  that  ele- 
ment and  the  iodides  as  a  remedy,  with  the 
advantages  of  being  non-irritant,  and  of  having 
an  organic  nature,  qualities  which  favor  its 
absorption  and  assimilation.  The  principal 
diseases  in  which  it  has  been  tried  are  goitre, 
rickets,  scrofula,  phthisis,  syphilis,  and  glan- 
dular tumors.  It  may  be  given  in  doses  of  from 
one  to  three  grains  (0.065  to  0.2  Gm),  three 
or  four  times  a  day,  in  pill  form,  but  it  has  not 
met  the  expectation  of  its  early  advocates,  and 
is  not  much  used  internally.  The  chief  value  of 
iodoform  in  practical  medicine  is  as  an  external 
application.  It  has  long  been  used  in  cases  of 
painful  ulcers,  especially  when  of  syphilitic  ori- 
gin, but  has  been  found  to  act  almost  equally  well 
in  indolent  leg  ulcers  and  other  non-specific 
abrasions,  and  will  even  produce  marked  relief 
in  open  cancers.2  Within  the  last  few  years  it 
has  been  freely  employed  as  an  antiseptic 
dressing  to  wounds,  and  the  testimony  from 
surgeons  is  so  strong  that  it  is  difficult  to  avoid 
believing  that  it  is  one  of  the  most  certain  reme- 
dies of  the  class.  The  good  results  which  have 
been  achieved  have  led  to  a  series  of  studies  of 
its  action  upon  septic  organisms,  with  results 
which  are  apparently  at  variance  with  practical 
surgical  teachings,3  and  which  seem  to  prove 
that  iodoform  itself  has  little  power  as  a  bacteri- 
cide. When,  however,  it  is  brought  in  contact 
with  the  living  surface  of  a  wound  it  undergoes 

1  Iodoform  in  Burns. — At  a  discussion  of  the  Inter- 
national Congress  of  Dermatology,  in  1889,  the  con- 
clusion was  reached  that  the  best  treatment  of 
burns  in  the  beginning  is  to  cut  the  bullae,  wash  the 
part  with  a  very  weak  solution  of  salt,  and  then  dress 
with  iodoform  gauze  or  a  pomade  of  iodoform,  and 
cover  with  oil  silk.  In  the  later  stages,  after  the 
separation  of  the  eschars,  according  to  Hebra,  iodo- 
form retards  cicatrization,  while  a  one  or  two  per 
cent,  solution  of  resorclnol  hastens  epithelium  for- 
mation. 

3  For  a  more  elaborate  discussion  of  these  investi- 
gations, the  reader  is  referred  to  H.  C.  Wood's 
Treatise  on  Therapeutics,  12th  edition. 
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a  slow  chemical  change,  resulting  in  the  libera- 
tion of  iodine,  which  element  has  a  distinct 
influence  upon  the  development  of  septic  or- 
ganisms. Moreover,  iodoform  appears  to  have 
a  specific  influence  upon  human  tissue,  by  which 
it  prevents  the  formation  of  purulent  or  serous 
exudations,  and  greatly  diminishes  the  soil  in 
which  the  bacteria  develop.  The  local  appli- 
cation of  iodoform  in  surgical  tuberculosis  has 
received  the  highest  commendation  from  nu- 
merous surgeons.  In  the  treatment  of  tuber- 
culous abscesses,  in  tuberculous  empyema,  in 
tubercular  joints,  in  non-suppurating  tuber- 
culous glands,  and  even  in  tuberculous  perito- 
nitis, numerous  cures  have  been  claimed.  That 
iodoform  has  a  specific  influence  upon  the 
tubercle  bacillus  would  seem  to  follow  from 
the  experiments  of  Gosselin  of  Caen,  who 
found  that  guinea  pigs  saturated  with  iodoform 
are  incapable  of  contracting  tuberculosis. 

The  manner  of  application  varies  with  differ- 
ent surgeons.  Verneuil,  who  has  had  an  enor- 
mous experience,  prefers  in  the  treatment  of 
abscesses  and  of  tuberculous  glands,  and  in 
most  other  cases,  the  injection  of  a  5  per  cent, 
ether  solution.  Others  prefer  glycerin  as  a  ve- 
hicle, especially  in  empyema  cases,  while  others, 
especially  in  peritonitis,  dust  the  dry  powder 
over  the  surface  which  has  been  laid  open.  In 
uterine  affections,  vaginal  suppositories  made 
by  incorporating  5.5  grains  of  iodoform  with 
2.5  drachms  of  cacao  butter  have  been  largely 
used,  and  similar  rectal  suppositories  have  been 
employed  with  asserted  advantage  in  hemor- 
rhoids, prostatic  enlargement,  and  in  fissures 
of  the  anus.  In  surgical  dressings  with  iodo- 
form the  powder  is  usually  sprinkled  freely 
upon  the  wounds  and  secured  in  place  by  a 
dry  dressing.  Iodoform  gauze,  or  iodoform 
cotton  wool,  may  be  made  by  saturating  suitable 
material  with  a  concentrated  ethereal  solution 
and  afterwards  drying. 

The  maximum  amount  of  iodoform  which 
may  be  used  with  safety  as  an  external  applica- 
tion is  uncertain.  Langenstein  attributes  a 
fatal  result  to  one  drachm,  while  one  hundred 
and  twenty  grains  have  certainly  caused  death. 
Not  more  than  half  a  drachm  of  iodoform 
should  be  ordinarily  applied  to  a  wound,  al- 
though in  cases  of  tuberculosis  the  surgeon  is 
warranted  in  taking  the  risk  of  larger  amounts. 
Verneuil  sometimes  injects  at  one  sitting  75 
grains  of  the  iodoform. 

One  of  the  principle  obstacles  to  its  employ- 
ment is  the  odor,  which,  to  some  patients,  is 
unbearable.  Many  methods  of  disguising  the 
odor  have  been  recommended,  but  in  our  ex- 
perience the  large  quantity  required  of  each 
deodorizing  agent  would  preclude  its  employ- 
ment. Tannin  has  been  recommended,  but,  as 
this  operates  by  decomposing  the  iodoform,  it 
is  not  to  be  thought  of  in  this  connection. 
Probably  the  best  class  of  substances  to  use 
are  the  volatile  oils,  such  as  anise,  peppermint, 
fennel,  bergamot,  almond,  etc.,  tonka,  coffee, 
and  balsam  of  Peru,  although  the  latter  acts  by 


forming  a  compound,  and  the  aim  should  be 
not  to  destroy  the  odor,  but  so  to  modify  it 
as  to  remove  its  objectionable  features.  Olive 
oil  saturated  with  camphor  is  said  to  dissolve 
6  per  cent,  of  iodoform,  and  is  preferred  by 
some   surgeons. 

Dose,  one  to  five  grains  (0.065  to  0.32  Gm.). 

Off.  Prep. — Suppositoria  Iodoformi,  Br.;  Un- 
guentum   Iodoformi,   U.  S.,  Br. 

IODOLUM.  U.  S. 

IODOL 

(I-od'o-lum) 

C4I4.NH  =  566.17 

"  Tetraiodopyrrol,  a  derivative  of  the  base 
pyrrol,  obtained  by  the  direct  action  of  iodine 
upon  the  base  in  the  presence  of  alcohol.  Iodol 
should  be  preserved  in  amber-colored  bottles, 
protected  from  light."    U.  S. 

Tetraiodopyrrol,  Pyrrol  Tetralodlde ;  Jodol,  Tetra- 
jodpyrrol,  O. ;  Jodolo,  It. ;  Yodol,  Sp. 

Preparation. — Iodol  was  discovered  by  Silber 
and  Ciamician,  and  is  made  from  the  pyrrol  ob- 
tained in  Dippel's  oil  (bone  oil),  which,  after 
purifying,  is  treated  with  a  solution  of  iodine 
in  potassium  iodide,  when  the  tetraiodide 
(iodol)  precipitates.  It  is  purified  by  redis- 
solving  in  hot  alcohol,  and  again  precipitated 
by  the  addition  of  water.  It  contains  nearly 
89  per  cent,  of  iodine. 

Properties. — It  is  officially  described  as  "  a 
light  grayish-brown,  crystalline  powder,  with- 
out odor  or  taste.  It  is  soluble  in  about  4900 
parts  of  water,  9  parts  of  alcohol,  1.5  parts 
of  ether,  and  105  parts  of  chloroform  at 
25°  C.  (77°  F.) ;  soluble  in  fixed  oils.  It  is 
soluble  in  concentrated  sulphuric  acid,  pro- 
ducing a  green  solution  gradually  changing  to 
brown.  When  heated  to  100°  C.  (212°  F.)  it 
remains  unchanged,  but  at  a  temperature  of 
140°  to  150°  C.  (284°  to  302°  F.)  it  is  decom- 
posed with  the  liberation  of  violet  iodine 
vapors.  When  ignited  it  should  leave  not  more 
than  0.1  percent,  of  residue  (limit  of  inorganic 
impurities).  If  0.5  Gm.  of  Iodol  be  shaken 
with  100  Cc.  of  water  and  filtered,  the  filtrate 
should  not  be  made  more  than  slightly  opal- 
escent by  silver  nitrate  T.S.  (absence  of  hy- 
driodic  acid  or  soluble  metallic  iodides).  If 
0.5  Gm.  of  Iodol  be  shaken  with  100  Cc.  of 
water  and  filtered,  the  filtrate  should  not  com- 
municate more  than  a  light  yellowish  tinge  to 
chloroform  (absence  of  appreciable  amount  of 
free  iodine)."    U.  S. 

Uses. — When  given  in  sufficient  dose  to  ani- 
mals, iodol  causes  emaciation,  albuminous  urine, 
fall  of  temperature,  general  loss  of  muscular 
power,  and  finally  death  from  fatty  degenera- 
tion of  the  liver  and  kidneys  and  other  tissues. 
That  iodol  applied  externally  is  capable  of  pro- 
ducing constitutional  symptoms  is  shown  by  C. 
Lauenstein  (T.  G.,  1887,  768),  in  a  case  in  which 
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the  surgical  use  of  the  drug  caused  dizziness, 
marked  rise  in  the  temperature,  vomiting, 
small  irregular  pulse  of  136,  albuminous  urine, 
and  apathy  which  did  not  subside  for  four 
days.  Iodine  was  found  in  the  urine  for 
twelve  days.  Pallin  also  reports  a  case  with 
similar  symptoms.  That  iodol  is  a  less  dan- 
gerous topical  application  than  iodoform  is 
due  to  its  slower  absorption.  Iodol  may  be 
employed  for  all  purposes  for  which  iodoform 
has  been  used.  It  has  been  found  very  valu- 
able in  the  treatment  of  tuberculous  laryn- 
gitis, and  may  be  blown  into  the  larynx  di- 
rectly upon  the  ulcers  without  causing  irri- 
tation. It  has  been  used  with  asserted  great 
success  in  the  treatment  of  blennorrhagic  and 
simple  vaginitis,  in  chancres  and  other  ulcers,  in 
suppurative  adenitis,  and  as  an  antiseptic  dress- 
ing to  wounds.  Mazzoni's  original  solution 
was:  iodol,  one  part;  alcohol,  sixteen  parts; 
glycerin,  thirty-four  parts.  One  drachm  of 
iodol  forms  with  one  ounce  of  ether  a  clear 
brown  solution,  which  may  be  applied  by  the 
spray  or  brush  to  the  nasal  and  other  mucous 
membranes,  on  which  it  leaves  a  coating  of 
iodol.  Iodol  pastilles  are  prepared  by  Wolfen- 
den  from  one  grain  of  iodol,  one  minim  of 
glycerin,  and  eighteen  grains  of  glyco-gelatin, 
and  are  by  him  strongly  recommended  for 
laryngitis.  Iodol  has  also  been  used  as  an  in- 
ternal remedy.  Assaky  states  that  its  effects 
in  tertiary  syphilis  and  in  scrofula  are  extra- 
ordinary. Good  effects  have  also  been  claimed 
for  it  in  diabetes.  Assaky  and  Reck  have  given 
thirty  grains  (1.9  Gm.)  a  day  with  asserted 
good  results. 

Dose,  two  to  four  grains  (0.13  to  0.26  Gm.). 

IODUM.  U.  S.,  Br. 

IODINE 

(i-6'diim) 

1=125.90 

"  It  should  contain  not  less  than  99  percent, 
of  pure  Iodine,  and  be  kept  in  glass-stop- 
pered bottles,  in  a  cool  place."  U.  S.  "A  solid 
non-metallic  element  obtained  from  the  ashes  of 
sea-weeds  and  from  native  iodides  and  iodates." 
Br. 

Iodinium,  U.  8.  1870;  lode  sublime\  Fr.  Cod.;  lode, 
Fr.;  Jodum,  P.  O.;  Jod,   <?.;  Jodo,  It.;  Yodo,   Sp. 

Iodine  is-  a  non-metallic  element,  discovered 
in  1812  by  Courtois,  a  soda  manufacturer  of 
Paris.  It  exists  in  certain  marine  vegetables, 
particularly  the  fuci  or  common  sea  weeds, 
which  have  long  been  its  most  abundant  natural 
source.  It  has  been  detected  in  some  fresh 
water  plants,  among  which  are  the  water  cress, 
brooklime,  and  fine-leaved  water  hemlock;  also 
in  the  ashes  of  tobacco,  and  of  Honduras  sar- 
saparilla.  (Chatin.)  It  has  been  found  in  the 
beet-root  of  the  grand  duchy  of  Baden.  (Lamy.) 
Macadam  detected  a  trace  of  iodine  in  100  gal- 
lons of  water  used  for  domestic  purposes  in 


Edinburgh,  in  several  of  the  domestic  animals, 
and  in  man.  He  detected  it  also  in  potatoes, 
beans,  peas,  wheat,  barley,  and  oats.  (P.  /.,  Nov. 
1854,  p.  235.)  Iodine  is,  moreover,  found  in  the 
animal  kingdom,  as  in  the  sponge,  the  oyster, 
various  polypi,  cod  liver  oil,  and  eggs,  and,  in 
the  mineral  kingdom,  in  sea  water  in  minute 
quantity,  in  certain  salt  springs,  as  silver  iodide 
in  a  rare  Mexican  mineral,  in  a  zinc  ore  of 
Silesia,  in  native  sodium  nitrate,  and  in  some 
kinds  of  rock  salt.  It  is  now  obtained  com- 
mercially from  one  of  these  sources — viz.,  from 
the  native  sodium  nitrate,  or  Chili  saltpetre, 
with  which  it  occurs  as  sodium  iodate.  The 
production  of  the  province  of  Tarapaca  (Chili) 
has  assumed  large  dimensions  within  recent 
years,  as  a  result  of  higher  prices  established 
by  a  combination  of  Scotch,  French,  and  South 
American  producers.  The  exportations  of 
iodine  from  Chili  amounted  in  1904  to  458,206 
kilos,  while  the  stock  on  hand  at  the  beginning 
of  that  year  in  London,  was  713,690  kilos. 
Bussy  has  obtained  iodine,  in  the  proportion 
of  one  part  in  five  thousand,  from  the  coal  gas 
liquor  of  the  gas  works  of  Paris.  It  was  first 
discovered  in  the  United  States  in  the  water 
of  the  Congress  Spring,  at  Saratoga,  by  Wil- 
liam Usher.  It  was  detected  in  the  Kanawha 
saline  waters  by  Emmet,  and  it  occurs  in  the 
bittern  of  the  salt  works  of  Western  Penn- 
sylvania, in  the  amount  of  about  eight  grains 
to  the  gallon.  In  sea  weeds  the  iodine  exists 
in  the  state  probably  of  sodium  iodide.  In 
different  countries  sea  weeds  are  burned  for  the 
sake  of  their  ashes,  the  product  being  a  dark- 
colored  fused  mass  called  kelp.  This  substance, 
besides  sodium  carbonate  and  iodide,  contains 
more  or  less  sodium  chloride,  potassium  chlo- 
ride, sodium  sulphate,  etc.  The  deep  sea  fuci 
contain  the  most  iodine,  and  when  these  are 
burned  at  a  low  temperature  for  fuel,  as  is 
the  case  in  the  island  of  Guernsey,  their  ashes 
furnish  more  iodine  than  does  ordinary  kelp. 
(Graham.)  According  to  Geo.  Kemp,  the 
laminarian  species,  especially  Laminaria  digi- 
tata,  L.  saccharina,  and  L.  bulbosa,  which  are 
deep  water  sea  weeds,  and  contain  more  potas- 
sium than  sodium,  are  particularly  rich  in 
iodine. 

Preparation. — Although  most  largely  pro- 
duced in  South  America,  iodine  is  still  obtained 
from  kelp,  and  in  Great  Britain  is  manufac- 
tured chiefly  at  Glasgow.  The  kelp,  which  on 
an  average  contains  l-224th  part  of  iodine,  is 
lixiviated  with  water,  in  which  about  half  dis- 
solves. The  solution  is  concentrated  until  a 
pellicle  forms  and  allowed  to  cool,  whereby 
nearly  all  the  salts,  except  sodium  iodide,  are 
separated,  they  being  less  soluble  than  the 
iodide.  The  remaining  liquor,  which  is  dense 
and  dark-colored,  is  made  very  sour  by  sul- 
phuric acid,  which  causes  the  evolution  of  car- 
bon dioxide,  hydrogen  sulphide  and  sulphur- 
ous acid,  and  the  deposition  of  sulphur.  The 
liquor  is  then  introduced  into  a  leaden  still, 
and   distilled   with   manganese   dioxide   into  a 
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series  of  glass  receivers,  inserted  into  one  an- 
other, in  which  the  iodine  is  condensed.  In  this 
process  the  sodium  iodide  is  decomposed,  and 
the  iodine  evolved  according  to  the  reaction : 

2NaI  +  2H2SO4  +  Mn02  = 

MnSO*  +  Na2S0*  +  2HaO  -f-  I2 
which  leaves  as  residue  manganous  sulphate 
and  sodium  sulphate.1  In  this  treatment  much 
care  is  needed  to  avoid  the  liberation  of  chlo- 
rine from  chlorides  present,  which  will  form 
volatile  iodine  trichloride  and  so  occasion  loss. 
This  can  be  avoided  by  heating  the  acidified 
iodide  solution  with  ferric  chloride,  when  iodine 
is  liberated  according  to  the  reaction : 
2NaI  +  2FeCls  = 

2FeCl2  +  2NaCl  +  la 

The  methods  for  the  separation  of  the  iodine 
from  its  combinations  in  the  mother  liquors  as 
practised  in  South  America  may  be  divided  es- 
sentially into  three  classes.  1.  The  mother 
liquors  after  the  crystallization  of  the  saltpetre 
without  further  concentration  are  treated  with 
a  solution  of  sodium  sulphite  of  strength  cor- 
responding to  the  amount  of  iodine  present; 
the  iodine  is  liberated  according  to  the  reaction : 

2NaIOa  +  4HNaSOa  +  SOa  = 

NaaSO*  +  4HNaSO*  +  I» 
the  iodine  thus  separated  from  the  sodium 
iodate  is  filtered  through  linen  cloth,  washed, 
pressed,  and  sublimed.  2.  The  mother  liquors 
are  treated  with  sodium  sulphite  or  bisulphite 
until  the  precipitated  iodine  is  converted  into 
HI,  and  this  is  precipitated  as  cuprous  iodide 
by  a  solution  of  copper  sulphate  and  sodium 
sulphite.  3.  The  amount  of  iodine  is  increased 
by  fractional  evaporation  and  crystallization  of 
the  mother  liquors,  and  then,  after  adding  the 
calculated  amount  of  sodium  bisulphite,  the 
iodine  is  distilled  off  from  the  acidified  liquor. 
(Dinglcr's  Polytech.  Journ.,  231,  p.  375.) 

1  The  methods  formerly  practised  for  obtaining 
iodine  from  sea  weeds  were  accompanied  with  great 
loss.  A  notable  Improvement  over  the  old  kelp  pro- 
cesses are  the  "  char  "  and  "  wet  "  processes  of  E.  C. 
C.  Stanford  (./.  Hoc.  Chem.  Ind.,  188.">.  p.  518),  which 
show  the  following  results  when  compared  with  the  old 
processes.  Kelp  process;  per  cent,  utilized,  18;  kelp, 
18  tons,  yield  salts  9  tons  and  iodine  270  lbs.; 
residues,  kelp  waste  18  tons,  valueless.  Char  pro- 
mts;  per  cent,  utilized,  36:  char,  36  tons,  yield  salts 
15  tons  and  iodine  600  lbs.  :  residues,  charcoal  36 
tons,  tar.  and  ammonia.  Wet  process;  per  cent, 
utilized,  70 ;  water  extract,  33  tons,  yield  salts  20 
tons  and  iodine  600  lbs.  ;  residues,  algln  20  tons, 
cellulose   15   tons,  dextrin,   etc. 

Still  another  improvement  was  made  in  Germany 
(A.  James,  German  Patent  No.  95,063.  of  March  17, 
1807),  whereby  over  91  per  cent,  of  the  iodine  present 
In  the  sea  weed  has  been  recovered.  Sea  weed  either 
wet  or  dry  is  immersed  in  sea  water  that  has 
previously  been  treated  with  quicklime  to  precipi- 
tate the  magnesia  and  give  a  distinctly  alkaline 
reaction.  The  sea  weed  in  the  proportion  of  about 
one  ton  to  the  cubic  meter  of  water  is  left  immersed 
for  twelve  hours,  during  which  time  about  60  per 
cent,  of  the  iodine  is  dissolved.  It  is  then  leached 
for  six  hours,  each  time  in  a  second  and  third  por- 
tion of  prepared  sea  water.  The  combined  extraction 
waters  are  then  treated  with  ferrous  sulphate,  to 
coagulate  mucilaginous  matter,  neutralized  with  sul- 
phuric or  hydrochloric  acid,  and  the  iodine  then  set 
free  with  an  oxidizing  agent  like  nitric  acid  or  per- 
sulphate of  ammonium.  1.5  kilos  of  nitric  acid  being 
required  per  cubic  meter  of  solution.  Iodine  thus  freed 
is  extracted  with  petroleum  naphtha,  this  solution 
being  agitated  with  caustic  alkali  to  form  iodide  and 
iodate,  which  are  then  treated  in  the  usual  manner. 


The  British  Pharmacopoeia  of  1864  purified 
iodine  as  follows :  Take  of  Iodine  of  Commerce 
one  ounce.  Introduce  the  Commercial  Iodine 
into  a  porcelain  capsule  of  a  circular  shape, 
cover  this  as  accurately  as  possible  with  a 
glass  flask  filled  with  cold  water,  and  apply  to 
the  capsule  the  heat  of  boiling  water  for 
twenty  minutes.  Let  the  flask  be  now  removed, 
and  should  colorless  acicular  prisms  of  a  pun- 
gent odor  be  found  attached  to  its  bottom, 
let  them  be  separated  from  it.  This  being  done, 
the  flask  is  to  be  restored  to  its  previous  posi- 
tion, and  a  gentle  and  steady  heat  (that  of 
a  gas-lamp  answers  well)  applied,  so  as  to 
sublime  the  whole  of  the  iodine.  Upon  now 
allowing  the  capsule  to  cool,  and  lifting  off 
the  flask,  the  purified  product  will  be  found 
attached  to  the  bottom  of  the  latter.  When 
separated  it  should  be  immediately  enclosed 
in  a  bottle  furnished  with  an  accurately  ground 
stopper.  In  this  process  a  short  preliminary 
sublimation  by  the  heat  of  a  water  bath  is  or- 
dered, in  which  the  bottom  of  a  glass  flask  filled 
with  cold  water  is  the  refrigerator.  The  ob- 
ject of  this  is  to  separate  any  cyanogen  iodide 
that  may  happen  to  be  present.  Should  the 
flask,  upon  its  removal,  have  attached  to  its 
bottom  white  acicular  crystals,  these  will  be  the 
iodide  in  question,  and  must  be  rejected.  The 
flask  having  boon  replaced,  boat  is  again  ap- 
plied until  the  whole  of  the  iodine  has  sublimed 
and  attaches  itself  to  the  cool  bottom  of  the 
flask. 

Water  has  sometimes  been  found  in  iodine 
to  the  extent  of  15  or  20  per  cent.  If  con- 
siderable, it  is  easily  discovered  by  the  iodine 
adhering  to  the  inside  of  the  bottle.  Bolley 
estimates  its  amount  by  rubbing  together,  until 
the  odor  of  iodine  disappears,  30  grains  of 
iodine  with  about  210  of  mercury,  in  a  small 
weighed  porcelain  dish,  using  a  small  weighed 
agate  pestle.  When  complete  combination  has 
been  effected,  the  whole  is  placed  in  a  water 
bath  to  dissipate  the  water.  The  loss  of  weight 
gives  the  amount  of  water  in  the  iodine.  (Chem. 
Gaz.,  March  15,  1853,  p.  118.)  The  presence 
of  water  is  injurious  only  as  it  renders  all  the 
preparations  of  iodine  weaker  than  they  should 
be.  In  the  former  Ed.  Pharmacopoeia,  direc- 
tions were  given  to  dry  it,  by  placing  it  "  in  a 
shallow  basin  of  earthenware,  in  a  small  con- 
fined space  of  air,  with  ten  or  twelve  times  its 
weight  of  fresh-burnt  lime,  till  it  scarcely  ad- 
heres to  the  inside  of  a  dry  bottle." 

Properties. — Iodine  is  described  by  the  U.  S. 
Pharmacopoeia  as  "  heavy,  bluish-black,  dry  and 
friable,  rhombic  plates,  having  a  metallic 
lustre,  a  distinctive  odor,  and  a  sharp  and  acrid 
taste.  Specific  gravity:  4.948  at  17°  C. 
(62.6°  F.).  Iodine  imparts  a  deep  brown, 
evanescent  stain  to  the  skin,  and  slowly  de- 
stroys vegetable  colors.  Soluble  in  about  5000 
parts  of  water,  and  in  10  parts  of  alcohol  at 
25°  C.  (77°  F.) ;  freely  soluble  in  ether,  chloro- 
form, or  carbon  disulpbide ;  its  solution  in 
alcohol  or  in  an  aqueous  solution  of  potassium 
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iodide  has  a  reddish  color ;  its  solution  in  chloro- 
form or  carbon  disulphide  has  a  violet  color. 
It  volatilizes  slowly  at  ordinary  temperatures. 
When  heated  to  about  114°  C.  (237.2°  P.),  it 
fuses,  and  is  gradually  dissipated  in  the  form 
of  a  purple  vapor,  leaving  no  residue.  With 
starch  T.S.  a  dark  blue  color  is  produced."  U.  S. 
"  Soluble  in  about  5000  parts  of  water,  but 
freely  dissolved  by  alcohol  (90  per  cent.), 
ether,  chloroform,  or  solution  of  potassium 
iodide.  The  aqueous  solution  strikes  a  deep 
blue  color  with  mucilage  of  starch.  It  sublimes 
without  residue,  and  the  portion  that  first  comes 
over  does  not  include  any  slender  colorless 
prisms  emitting  a  pungent  odor  (absence  of 
iodine  cyanide)."  Br.  It  is  a  volatile  sub- 
stance, and  evaporates  even  at  common  tem- 
peratures. Its  vapor  has  the  sp.  gr.  8.7,  being 
the  heaviest  aeriform  substance  known.  If  in- 
haled mixed  with  air,  it  excites  cough  and 
irritates  the  nostrils.  When  it  comes  in  con- 
tact with  cool  surfaces,  it  condenses  in  brilliant 
steel-gray  crystals.  Iodine  is  freely  soluble  in 
alcohol  and  ether,  but  requires  5000  times  its 
weight  of  water  to  dissolve  it.  If  water  stands 
on  iodine  for  some  time,  especially  in  a  strong 
light,  it  apparently  dissolves  more  iodine,  but 
the  result  depends  upon  the  formation  of  hy- 
driodic  acid,  in  a  solution  of  which  iodine  is 
more  soluble  than  in  water.  The  solution  of 
iodine  in  water  has  no  taste,  a  feeble  odor,  and 
a  light-brown  color;  its  solution  in  alcohol  or 
ether  is  nearly  black.  Its  solubility  in  water 
is  very  much  increased  by  the  addition  of  cer- 
tain salts,  as  sodium  chloride,  ammonium  ni- 
trate, or  potassium  iodide,  and  the  same  effect 
is  produced,  to  some  extent,  by  tannic  acid. 
Its  solution  in  tannic  acid  is  called  iodo-tannin, 
of  which  Socquet  and  Guillermond  made  a 
syrup  for  internal  and  an  aqueous  solution  for 
external  use.  For  the  formulas,  see  B.  F. 
M.  R.,  1854,  p.  181.  It  is  also  soluble  in 
glycerin,  as  ascertained  by  Cap  in  1854.  Ac- 
cording to  I.  Walz,  glacial  acetic  acid  is  an 
excellent  solvent  of  iodine,  at  least  equal  to 
alcohol.  When  the  acid  is  heated  to  boiling 
with  excess  of  iodine,  and  then  allowed  to  cool 
Blowly,  it  deposits  iodine  in  beautiful  large 
slender  crystals,  sometimes  half  an  inch  long, 
much  larger  and  more  abundant  than  those 
formed  from  other  solutions.  (Chem.  News, 
1873,  p.  233.)  In  chemical  characters  iodine 
resembles  chlorine,  but  its  affinities  are  weaker. 
It  combines  with  most  of  the  non-metallic  and 
nearly  all  the  metallic  elements,  forming  a 
class  of  compounds  called  iodides.  Some  of 
these  are  official,  as  the  iron,  mercury,  lead, 
potassium,  sodium,  strontium,  and  sulphur  io- 
dides. It  forms  with  oxygen  one  oxide,  iodic 
oxide,  I2O5  and  two  acids,  iodic  *  and  periodic, 
and  with  hydrogen  a  gaseous  acid,  called  hy- 
driodic  acid. 


1 R.  H.  Brett  of  Liverpool,  has  found  that  when 
a  small  portion  of  the  alkaloids,  or  their  salts,  is 
mixed  with  about  an  equal  portion  of  iodic  acid  and 
a  few  drops  of  water,  and  the  mixture  gently  heated, 


Tests. — Iodine,  in  most  cases,  may  be  recog- 
nized by  its  characteristic  purple  vapor;  but, 
where  this  cannot  be  made  evident  it  is  de- 
tected unerringly  by  starch,  which  produces 
with  it  a  deep-blue  color.  The  test  was  dis- 
covered by  Colin  and  Gaultier  de  Claubry,  and 
is  so  delicate  that  it  will  indicate  the  presence 
of  iodine  in  450,000  times  its  weight  of  water. 
In  order  that  the  test  may  succeed,  the  iodine 
must  be  free,  and  the  solutions  cold.  To  render 
it  free  when  in  combination,  as  it  always  is  in 
the  animal  fluids,  a  little  nitric  acid,  free  from 
iodine,  must  be  added  to  the  solution  suspected 
to  contain  it.  Thus,  in  testing  urine  for  iodine, 
the  secretion  is  mixed  with  starch,  and  acidu- 
lated with  a  drop  or  two  of  nitric  acid,  when, 
if  iodine  be  present,  the  color  produced  will 
vary  from  a  light  purple  to  a  deep  indigo  blue, 
according  to  the  amount  of  the  element  present. 
Sometimes  in  mineral  waters  the  proportion  of 
iodine  is  so  minute  that  the  starch  test,  in  con- 
nection with  nitric  acid,  gives  a  doubtful  col- 
oration. In  such  cases,  Liebig  recommends  the 
addition  to  the  water  of  a  very  small  quantity 
of  potassium  iodate,  followed  by  a  little  starch 
and  hydrochloric  acid.  Assuming  the  iodine  to 
be  present  as  hydriodic  acid,  the  liberated  iodic 
acid  sets  free  the  iodine  of  the  mineral  water, 
and  becomes  itself  deoxidized,  thus  increasing 
the  amount  of  the  free  iodine : 

HIOs  +  5HI  =  312  4-  3H2O 
This  test  would  be  fallacious  if  iodic  acid, 
mixed  with  hydrochloric  acid,  colored  the  starch, 
but  this  is  not  the  case.  Still,  Liebig's  test  is  in- 
applicable in  the  presence  of  reducing  agents, 
such  as  sulphurous  acid,  which  would  give  rise 
to  free  iodine  from  the  test  itself,  independently 
of  the  presence  of  the  element  in  the  water 
tested.  (W.  Knop.)  The  U.  S.  P.  gives  the  fol- 
lowing tests:  "A  solution  of  iodine  in  chloro- 
form should  be  perfectly  clear  and  limpid  (ab- 
sence of  moisture).  To  determine  the  presence  of 
cyanogen,  chlorine,  or  bromine,  proceed  as  fol- 
lows: Triturate  0.5  Gm.  of  finely  powdered 
Iodine  with  20  Cc.  of  water,  and  filter  the  solu- 
tion. To  one-half  of  this  solution,  in  a  test- 
tube,  carefully  add  tenth-normal  sodium  thio- 
sulphate  V.S.,  until  the  solution  is  just  decol- 
orized. Then  add  a  few  drops  of  ferrous  sul- 
phate T.S.,  and  subsequently  a  little  sodium 
hydroxide  T.S.,  and  heat  the  mixture  gently. 
On  now  adding  a  slight  excess  of  hydrochloric 
acid,  the  liquid  should  not  assume  a  blue  color 
(absence  of  iodine  cyanide).  To  the  other  half 
of  the  aqueous  filtrate,  in  a  test-tube,  add  a 
slight  excess  of  silver  nitrate  T.S.,  shake  the 
liquid  actively,  allow  the  precipitate  to  subside, 
and,  having  poured  off  the  clear,  supernatant 
liquid  completely,  shake  the  precipitate  with 
a  mixture  of  1  Cc.  of  ammonia  water  and  9  Cc. 
of  water,  and  filter.     Upon  the  addition  of  a 

a  succession  of  distinct  explosions,  attended  by  the 
evolution  of  gas,  takes  place.  Brett  finds  that  this 
phenomenon  does  not  occur  with  other  organic  sub- 
stances, and  suggests  it  as  a  general  test  for  alka- 
loids.   (P.  </..  Nov.   1854.) 
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slight  excess  of  nitric  acid  to  the  nitrate,  not 
more  than  a  slight  opalescence  should  make  its 
appearance    (limit  of  chlorine  or   bromine). 

Assay. — Place  about  0.5  Gm.  of  Iodine  in  a 
tightly  stoppered  weighing-bottle  and  weigh  ac- 
curately; add  1  Gm.  of  potassium  iodide  and 
dissolve  in  50  Cc.  of  water,  then  add  tenth- 
normal sodium  thiosulphate  V.S.  until  the 
liquid  is  decolorized.  The  number  of  Cc.  of 
tenth-normal  sodium  thiosulphate  V.S.  con- 
sumed, when  multiplied  by  1.259,  and  divided 
by  the  weight  of  the  Iodine  taken,  gives  the 
percentage  of  pure  Iodine  present."  U.  S. 
The  British  Pharmacopoeia  states  that  "  a  solu- 
tion of  Iodine  in  chloroform  should  be  perfectly 
clear  (absence  of  moisture).  Each  gramme, 
dissolved  in  50  cubic  centimetres  of  water  con- 
taining 2  grammes  of  potassium  iodide,  should 
require  for  decoloration  at  least  78.4  cubic 
centimetres  of  the  volumetric  solution  of  sodium 
thiosulphate."  Carey  Lea  proposes  chromium 
trioxide  as  a  substitute  for  the  nitric  acid  for 
the  liberation  of  iodine,  as  a  more  delicate  test. 
It  may  be  most  conveniently  applied  by  first 
adding  starch  to  the  liquid  to  be  tested,  and 
then  a  little  diluted  solution  of  potassium 
dichromate,  enough  to  cause  a  pale  yellow  color, 
followed  by  a  few  drops  of  hydrochloric  acid. 
(Am.  J.  Sci.,  xlii.  109.)  Another  test  for 
iodine,  proposed  by  Rabourdin,  is  chloroform, 
by  the  use  of  which  he  supposes  that  the 
element  may  be  not  only  detected  in  organic 
substances,  but  approximately  estimated.  Thus, 
if  150  grains  of  a  solution,  containing  one  part 
in  one  hundred  thousand  of  potassium  iodide, 
be  treated  with  2  drops  of  nitric  and  15  or  20 
of  sulphuric  acid,  and  afterwards  shaken  with 
15  grains  of  chloroform,  the  latter  acquires  a 
distinct  violet  tint.  Rabourdin  applies  his  test 
to  the  detection  of  iodine  in  the  several  varieties 
of  cod  liver  oil.  For  this  purpose  he  incin- 
erates, in  an  iron  spoon,  50  parts  of  the  speci- 
men of  oil  with  5  of  pure  potassium  hydroxide, 
dissolved  in  15  of  water,  and  exhausts  the  cin- 
der with  the  smallest  possible  quantity  of  water. 
The  solution  is  filtered,  acidulated  with  nitric 
and  sulphuric  acids,  and  agitated  with  4  parts 
of  chloroform.  After  a  time  the  chloroform 
subsides,  of  a  violet  color  more  or  less  deep 
according  to  the  proportion  of  iodine  present. 
Lassaigne  considers  the  starch  test  more  deli- 
cate than  that  of  chloroform.  For  detecting 
iodine  in  the  iodides  of  the  metals  of  the 
alkalies,  he  considers  palladium  bichloride  as 
extremely  delicate,  producing  brownish  flocks 
of  palladium  biniodide.  According  to  Moride, 
petroleum  benzin  is  a  good  test  for  free  iodine, 
which  it  readily  dissolves,  forming  a  solution 
of  a  bright-red  color,  deeper  in  proportion  to 
the  amount  of  iodine  taken  up.  As  petroleum 
benzin  does  not  dissolve  chlorine  or  bromine,  it 
furnishes  the  means  of  separating  iodine  from 
these  elements.  D.  S.  Price  has  pointed  out 
the  nitrites  as  exceedingly  sensitive  tests  of 
iodine  combined  as  an  iodide.  The  suspected 
liquid  is  mixed  with  starch  paste,   acidulated 


with  hydrochloric  acid,  and  treated  with  solu- 
tion of  potassium  nitrite.  The  iodine  is  set 
free,  and  a  blue  color  appears,  more  or  less 
deep,  according  to  the  proportion  of  iodine 
present.  By  this  test,  iodine  may  be  detected 
in  an  aqueous  solution  containing  only  one  in 
400,000  parts.  A  similar  test  had  been  pre- 
viously proposed  by  Grange. 

It  has  been  long  known  that  when  a  mixture 
of  iodine  and  starch  in  water  is  subjected  to 
heat  the  blue  color  disappears,  and  that,  if  the 
heat  be  not  too  long  continued,  so  as  to  vola- 
tilize the  iodine  or  convert  it  into  hydriodic 
acid,  the  color  will  return  on  the  cooling  of 
the  liquid.  Various  explanations  have  been 
given  of  this  curious  fact  by  Persoune  and 
others,  but  the  only  one  that  is  quite  satis- 
factory is  that  by  Magnes-Lahens,  which  he 
supports  by  experiment,  that  during  the  con- 
tinuance of  the  heat  the  particles  of  starch  and 
iodine  separate,  to  unite  again  on  refrigera- 
tion. (J.  P.  C,  4e  ser.,  iii.  405.)  * 

Adulterations. — Iodine  is  said  to  be  occa- 
sionally adulterated  with  mineral  coal,  charcoal, 
plumbago,  and  black  manganese  oxide.  These 
are  easily  detected  by  their  fixed  nature,  while 
pure  iodine  is  wholly  volatilized  by  heat.  Her- 
berger  found  native  antimony  sulphide  in  one 
sample,  and  plumbago  in  another,  and  Righini 
has  detected  as  much  as  25  per  cent,  of  calcium 
chloride.  The  presence  of  cyanogen  iodide  and 
of  water  has  already  been  referred  to,  and  the 
modes  of  detecting  and  separating  them  pointed 
out.  (See  page  664.)  Besides  the  test  given 
on  page  665,  the  British  Pharmacopoeia  directs 
that  the  official  iodine  should  be  soluble  in 
alcohol,  ether,  and  a  solution  of  potassium 
iodide,  and  should  sublime  without  residue,  and 
that  the  part  which  first  comes  over  should 
contain  no  colorless  prisms  of  a  pungent  odor. 

Uses. — Iodine  was  first  employed  as  a  medi- 
cine in  1819,  by  Coindet,  Sr.,  of  Geneva.  It 
operates  as  a  general  excitant  of  the  vital 
actions,  especially  of  the  absorbent  and  glandu- 
lar systems.  Its  effects  are  varied  by  its  de- 
gree of  concentration,  state  of  combination, 
dose,   etc.,   and   hence   under  different   circum- 

1Atnylum  Iodatum.  U.  S.  1880.  Iodized  Starch 
(Amyli  Jodidum,  Iodide  of  Starch;  Iodure  d'Amidon, 
Fr.  ;  Jodstarke,  G.). — "Starch,  ninety-five  parts  [or 
four  hundred  and  eighteen  grains]  ;  Iodine,  five 
parts  [or  twenty-two  grains]  ;  Distilled  Water,  a 
sufficient  quantity,  to  make  one  hundred  parts  [or 
one  ounce  av.].  Triturate  the  Iodine  with  a  little 
Distilled  Water ;  add  the  Starch  gradually,  and  con- 
tinue triturating  until  the  compound  assumes  a  uni- 
form blue  color  approaching  black.  Dry  it  at  a  tem- 
perature not  exceeding  4(T  C.  (104°  F.),  and  rub 
it  to  a  fine  powder.  Iodide  of  Starch  should  be  pre- 
served in  glass-stoppered  vials."  U.  8.  This  prepa- 
ration has  been  highly  recommended  as  free  from 
local  irritant  properties.  Dalton  of  New  York, 
found  that  nearly  all  the  animal  fluids  decompose 
starch  iodide  and  destroy  its  blue  color.  (Am.  J. 
M.  8.,  April.  1856.  p.  327. )  This  result  is  owing, 
no  doubt,  to  the  alkaline  nature  of  most  of  the  animal 
fluids,  especially  those  of  the  duodenum,  alkaline 
Iodides  being  formed  at  the  expense  of  the  starch. 
The  dose  is  a  heaped  teaspoonful,  given  in  water 
gruel,  three  times  a  day,  and  afterwards  Increased 
to  a  tablespoonful.  No  nicety  is  necessary  In  ap- 
portioning the  dose.  In  some  cases  Buchanan  has 
given  half-ounce  (15.5  Gm.)  doses,  increased  to  an 
ounce   (31  Gm.). 
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stances  it  may  prove  corrosive,  irritant,  or 
simply  alterative.  It  is  absorbed  into  the  cir- 
culation, and  may  be  found  in  all  the  secre- 
tions, but  is  chiefly  eliminated  by  the  kidneys, 
not,  however,  uncombined,  but  in  the  state  of 
hydriodic  acid  or  an  iodide.  Cantu  detected 
it  not  only  in  the  urine  and  saliva,  but  also  in 
the  sweat,  milk,  and  blood.  According  to  Gleg 
and  Bourcet  {C.  R.  A.  S.,  130,  1721)  it  is  a 
normal  constituent  of  the  blood. 

In  an  overdose  iodine  acts  as  an  irritant 
poison.  From  four  to  six  grains  (0.26  to  0.4 
Gm.),  in  man,  cause  a  sense  of  constriction  in 
the  throat,  sickness  and  pain  at  the  stomach, 
and  at  length  vomiting  and  colic.  Even  in 
medicinal  doses  it  sometimes  causes  alarming 
symptoms,  such  as  fever,  restlessness,  disturbed 
sleep,  palpitations,  excessive  thirst,  acute  pain 
in  the  stomach,  vomiting  and  purging,  violent 
cramps,  frequent  pulse,  and,  finally,  progres- 
sive emaciation  if  the  medicine  be  not  laid 
aside.  Such  violent  symptoms  are,  however, 
very  rare,  but  where  iodine  or  potassium  iodide 
is  given  freely  a  mild  iodism  is  not  unfrequent. 
It  is  usually  characterized  by  pain  or  heaviness 
in  the  region  of  the  frontal  sinuses,  with  or 
without  coryza;  in  some  instances  soreness  of 
the  mucous  membrane  of  the  mouth  and  throat, 
or  a  mild  ptyalism,  is  the  prominent  symptom, 
or  a  papular  eruption  may  be  the  first  mani- 
festation of  the  constitutional  action  of  the 
remedy.  Absorption  of  the  mammae  and  wast- 
ing of  the  testicles  have  been  reported  as  caused 
by  the  long-continued  use  of  the  drug,  but  such 
results  are  extremely  rare.  Lebert  noted  that 
these  accidents  produced  by  iodine,  with  scarcely 
an  exception,  were  in  those  cases  of  goitre  in 
which  the  remedy  acted  rapidly  in  removing  the 
tumor,  and  believed  that  the  bad  effects  arose 
from  the  too  prompt  absorption  of  the  abnor- 
mal material  of  the  tumor,  and  not  from  iodine 
itself.  (Ann.  Ther.,  1855,  228.)  The  modern  dis- 
covery that  the  active  principle  of  the  thyroid 
body  can  produce  rapid  wasting  singularly  con- 
firms the  old  observation  and  theory  of  Lebert. 

Iodine  has  been  principally  employed  in  dis- 
eases of  the  glandular  system.  It  has  been 
used  with  success  in  ascites,  especially  when 
connected  with  diseased  liver.  It  acts  most 
efficiently  immediately  after  tapping.  In 
glandular  enlargements  and  chronic  indurations 
it  is  often  of  great  service.  Coindet  discovered 
its  extraordinary  power  in  curing  goitre,1  and  it 

1  Chatin,  finding,  according  to  his  observations,  a 
great  variation  in  the  amount  of  iodine  in  the  air, 
water,  and  soil  of  different  localities,  has  founded 
on  this  supposed  fact  an  explanation  of  the  preva- 
lence of  goitre  and  cretinism  in  some  places  and  their 
absence  in  others.  Thus,  in  certain  parts  of  France, 
near  Paris,  which  he  calls  the  Paris  zone,  the  amount 
of  iodine  thus  distributed  is  comparatively  large,  and 
goitre  and  cretinism  are  unknown,  while  in  the 
Alpine  valleys,  where  only  one-tenth  the  amount  of 
Iodine  is  found,  these  affections  are  endemic.  These 
conclusions  are  controverted  by  Lohmeyer  of  Gbttin- 
gen.  and  Kletzinsky  of  Vienna,  who  failed  to  detect 
Iodine  in  the  air  of  those  cities  the  inhabitants  of 
which  are  free  from  goitre.  Nicholas  Senn  (J.  .4. 
M.  A.,  1905)  likewise  attributes  the  freedom  of  the 
Esquimaux  from  similar  diseases  to  the  large  amount 
of  Iodine  salts  consumed  by  them. 


has  been  used  with  more  or  less  advantage  in 
enlargements  and  indurations  of  the  liver, 
spleen,  mammae,  testes,  and  uterus.  In  hepatic 
affections  of  this  kind,  where  mercury  has 
failed  or  is  inadmissible,  iodine  is  our  best  re- 
source. In  chronic  diseases  of  the  uterus,  with 
induration  and  enlargement,  and  in  hard 
tumors  of  the  cervix  and  indurated  puckerings 
of  the  edges  of  the  os  tincae,  iodine  has  occa- 
sionally effected  cures,  when  administered  in- 
ternally and  locally  applied.  In  the  form  of 
potassium  iodide  in  advanced  syphilis,  mercurial 
cachexia,  and  lead  poisoning,  it  is  one  of  our 
best  remedies.  It  is  habitually  employed  in 
scaly  skin  affections  and  in  chronic  rheumatism. 
Coindet  first  directed  attention  to  its  effects  in 
scrofula,  but  Lugol,  by  numerous  trials  in  the 
Hopital  Saint-Louis,  extending  from  1827  to 
1831,  first  established  the  value  of  the  remedy. 

The  most  eligible  form  of  iodine  for  intei-nal 
administration  is  its  solution  in  water,  aided  by 
potassium  iodide.  (See Liquor  IodiCompositus.) 
The  solutions  employed  by  Lugol  contained  one 
part  of  iodine  and  two  parts  of  potassium 
iodide,  and  the  doses  given  by  him  were  equiv- 
lent  to  half  a  grain  (0.032  Gm.)  of  iodine  daily 
for  the  first  fortnight,  three-quarters  of  a 
grain  (0.048  Gm.)  daily  for  the  second  and 
third  fortnights,  one  grain  (0.065  Gm.)  daily 
during  the  fourth  and  fifth  fortnights,  and, 
in  some  cases,  a  grain  and  a  quarter  (0.081 
Gm.)  daily  for  the  remainder  of  the  treatment, 
always  largely  diluted.  The  tincture  of  iodine 
is   not   as   eligible   for  internal   use. 

According  to  Hutet,  one  grain  of  iodine  is 
deprived  entirely  of  taste  and  odor  by  one 
teaspoonful  of  a  strong  infusion  of  coffee. 
(P.  J.,  Dec.  1870.) 

The  external  employment  of  iodine  may  be 
divided  into  general  and  topical.  By  its  use 
externally  it  does  not  create  a  merely  local 
effect,  but,  by  its  absorption,  produces  its  pecul- 
iar constitutional  impression.  The  external 
treatment,  when  general,  consists  in  the  use  of 
the  iodine  bath.  This  for  adults  should  contain 
from  two  to  four  drachms  of  iodine,  with 
double  that  quantity  of  potassium  iodide,  dis- 
solved in  water,  in  a  wooden  bath  tub,  the  pro- 
portion of  the  water  being  about  a  gallon  for 
every  three  grains  of  iodine  employed.  The 
quantity  of  ingredients  for  the  baths  of  chil- 
dren is  one-third  as  much  as  for  adults,  but  dis- 
solved in  about  the  same  quantity  of  water. 
The  quantity  of  iodine  and  iodide  for  a  bath 
having  been  determined  upon,  it  is  best  to  dis- 
solve them  in  a  small  quantity  of  water  (half 
a  pint,  for  example)  before  they  are  added  to 
the  water  of  the  bath,  as  this  mode  of  pro- 
ceeding facilitates  their  thorough  diffusion.  The 
iodine  baths,  which  may  be  directed  three  or 
four  times  a  week,  usually  produce  a  slight 
rubefacient  effect,  but  occasionally  a  stronger 
impression,  causing  the  epidermis  to  peel  off, 
particularly  from  the  arms  and  legs.  The  skin 
at  the  same  time  acquires  a  deep  yellow  tinge, 
which  usually  disappears  between  the  baths. 


668 


lodum. 


PART    I. 


The  topical  application  of  iodine  is  made  by 
means  of  several  official  preparations.  (See 
Unguentum  Iodi  and  Tinctura  Iodi.)  Besides 
these,  several  others  have  been  employed 
topically.  Lugol's  iodine  lotion  consists  of  from 
two  to  four  grains  of  iodine,  and  double  that 
quantity  of  potassium  iodide,  dissolved  in  a 
pint  of  water.  It  is  used  as  a  wash  or  an  in- 
jection in  scrofulous  ophthalmia,  ozcena,  and 
fistulous  ulcers.  His  rubefacient  iodine  solu- 
tion is  formed  by  dissolving  half  an  ounce  of 
iodine  and  an  ounce  of  potassium  iodide  in  six 
flnidounces  of  water.  This  is  useful  for  ex- 
citing scrofulous  ulcers,  for  touching  the  eye- 
lids, and  as  an  application  to  recent  scrofulous 
cicatrices,  to  render  them  smooth.  The  rube- 
facient solution,  added  to  warm  water  in  the 
proportion  of  about  a  fluidrachm  to  the  gallon, 
makes  a  convenient  local  bath  for  the  amis, 
legs,  feet,  or  hands,  and,  mixed  with  Unseed 
meal  or  some  similar  substance,  it  forms  a 
cataplasm  useful  in  certain  eruptions,  especially 
where  the  object  is  to  promote  the  falling  off 
of  scabs.  External  applications  of  iodine  have 
been  recommended  for  the  removal  even  of 
internal  plastic  exudations,  as  to  the  side,  for 
example,  in  protracted  pleurisy.  The  rubefa- 
cient preparation  of  iodine  at  present  most 
commonly  employed  is  the  tincture.  (See  Tinc- 
tura Iodi.)  The  preparation  called  iodine 
paint  is  a  tincture  twice  as  strong  as  the  official 
tincture,  and  is  made  by  dissolving  a  drachm  of 
iodine  and  half  a  drachm  of  potassium  iodide 
in  a  fluidounce  of  alcohol,  and  allowing  the 
mixture  to  stand  in  a  ^lass-stoppered  bottle 
until  solution  is  effected.  It  is  applied  with 
a  glass  or  a  camel's  hair  brush,  in  one  or 
more  coatings,  according  to  the  degree  of  effect 
desired.  Iodine  paint  is  used  as  a  counter-irri- 
tant, with  advantage,  in  almost  all  forms  of 
deep-seated  chronic  inflammation.  When  thus 
used,  it  must  be  borne  in  mind  that  the  iodine 
acts  also  by  being  absorbed.  Another  valuable 
application  of  it  is  for  the  removal  of  ncevi. 
Lugol's  caustic  iodine  solution  is  made  of  iodine 
and  potassium  iodide,  each,  an  ounce,  dissolved 
in  two  flnidounces  of  water.  This  is  used  to 
destroy  soft  and  fungous  granulations,  and  has 
been  employed  with  decided  benefit  in  lupus. 

The  Strong  Solution  of  Iodine  of  the  British 
Pharmacopoeia  is  intermediate  in  strength  be- 
tween the  two  solutions  last  mentioned.  (See 
Liquor  Iodi  Fortis,  Br.)  Another  caustic 
solution  of  iodine,  under  the  name  of  iodized 
glycerin,  is  made  by  dissolving  one  part  of 
potassium  iodide  in  two  parts  of  glycerin,  and 
adding  the  solution  to  one  part  of  iodine,  which 
it  completely  dissolves.  Max  Richter  of  Vienna, 
to  whom  belongs  the  credit  of  having  intro- 
duced into  practice  the  solution  of  iodine  in 
glycerin,  found  this  caustic  particularly  useful 
in  lupus,  non-vascular  goitre,  and  scrofulous 
and  constitutional  syphilitic  ulcers.  The  solu- 
tion is  applied  by  means  of  a  hair-pencil  to  the 
diseased  surface,  which  must  then  be  covered 
with  gutta-percha  paper,  fixed  at  the  edges  by 


strips  of  adhesive  plaster,  in  order  to  prevent 
the  evaporation  of  the  iodine.  The  applica- 
tion produces  burning  pain,  which  rarely  lasts 
for  more  than  two  hours.  The  dressing  is  re- 
moved in  twenty-four  hours,  and  pledgets 
dipped  in  cold  water  applied.  This  iodine 
caustic  is  too  strong  for  ordinary  local  use. 
A  weaker  solution  is  recommended  by  Szukits, 
formed  of  one  part  of  iodine  to  five  parts  of 
glycerin,  for  application  to  the  neck,  female 
breast,  abdomen  etc.  After  four  or  five  paint- 
ings it  causes  excoriation,  which  requires  its 
discontinuance  and  the  use  of  cold  applica- 
tions.1 A  mode  of  applying  iodine  locally  has 
been  suggested  by  R.  Greenhalgh  of  London, 
which  consists  in  thoroughly  impregnating  raw 
cotton  with  a  solution  in  glycerin  of  potassium 
iodide  and  of  iodine,  in  the  proportion  of  two 
ounces  of  the  former  and  one  ounce  of  the 
latter  to  eight  ounces  of  the  menstruum,  and 
then  drying  the  "iodized  cotton."  It  is  in- 
tended for  application  to  the  cervix  or  os  uteri, 
which  is  effected  through  a  speculum.  (L.  L., 
May  20,  1806,  p.  582.)  Mehu's  method  of  mak- 
ing iodized  cotton  is  as  follows.  Finely  divided 
iodine  (5  to  10  parts)  is  sprinkled  between 
layers  of  loose  cotton    (100  parts)    introduced 

'Iodized  Oil.— The  following  Is  the  original  pro- 
cess of  l'ersoune.  Five  parts  of  Iodine  are  mixed 
will)  a  thousand  parts  of  almond  oil,  and  the  mixture 
Is  subjected  to  a  jet  of  steam,  until  decolorized.  The 
same  operation  is  repealed  with  live  additional  parts 
of  Iodine  The  oil  is  then  washed  with  a  weak  alka- 
line solution,  to  remove  the  h.vdriodic  acid  developed 
In  the  process.  By  this  mode  of  proceeding  It  may 
he  presumed  that  the  iodine  is  intimately  united  with 
the  oil.  along  with  which  it  would  find  an  easy  en- 
trance into  the  system,  and  that,  while  about  half 
of  the  Iodine  is  losl  as  hydriodlc  acid,  the  remainder 
takes  the  place  of  the  hydrogen  eliminated  from  the 
oil.  In  ls:,i  the  French  Academy  appointed  Gul- 
bourt,  Soubeir.'in.  Qlbert,  and  It  I  cord  to  report  upon 
the  therapeutic  value  of  a  definite  combination  of 
Iodine  and  oil.  The  reporter  (Gulbourt)  approved 
of  Personne's  process,  and  Glbert  and  Rtcord  re- 
ported favorably  of  the  therapeutic  effects  of  the 
preparation.  Personne's  Iodized  oil  differs  little  in 
appearance  and  taste  from  almond  oil,  and  is  easily 
taken  alone  or  In  emulsion.  The  dose  Is  two  fluid- 
ounces  (60  Cc.)  dally,  which  may  be  Increased  to 
three  flnidounces  ('Ml  Cc. )  or  more.  (Am.  J.  M.  B., 
xxlll.  502.) 

Berths  and  Lepage  have  objected  to  Personne's 
Iodized  oil,  that  It  is  of  variable  Iodine  strength, 
and  that  It  Is  liable  to  become  rancid,  in  consequence 
of  the  use  of  6team  In  Its  preparation.  Berth*?  makes 
an  iodized  oil  which  he  alleges  to  be  free  from  these 
objections,  by  heating  to  about  176°  P.  five  parts  of 
with  a  thousand  parts  of  almond  oil,  In  a 
water  bath,  until  decoloration  has  taken  place.  The 
resulting  oil  Is  colorless,  perfectly  transparent,  with- 
out odor  or  rancidity,  not  acted  on  by  starch,  and  of 
a  constant  composition.  To  shorten  the  time  In  pre- 
paring the  oil  Lepage  dissolves  the  Iodine  in  three 
times  its  weight  of  ether,  before  adding  it  to  the 
oil.  and  briskly  shakes  the  mixture  for  eight  or  ten 
minutes.  The  preparation  is  then  heated  in  a  water 
bath,  to  decolorize  it  and  drive  off  the  ether. 
Hugounenq  objects  to  this  process,  for  if  the  oil  be 
completely  deprived  of  the  odor  of  ether,  the  heating 
must  be  continued  for  several  hours.  He  also  ob- 
jects to  anv  process  which  requires  the  continued 
application  of  heat,  as  rendering  the  oil  liable  to 
become  quickly  rancid.  His  plan  is  to  rub  up  the 
Iodine,  for  five  or  six  minutes,  in  a  porcelain  mortar, 
with  a  small  portion  of  the  oil,  and  then  gradually 
to  add  the  remainder.  A  red  limpid  liquor  is  ob- 
tained, which  may  be  completely  decolorized  by  ex- 
posure for  fifteen  minutes  to  the  sun's  rays.  Iodized 
oil,  thus  prepared,  has  the  odor  and  taste  of  almond 
oil,  is  not  more  liable  to  become  rancid  than  the  pure 
oil.  and  is  free  from  hydriodlc  acid.  (J.  P.  C,  Mars, 
1856.) 
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into  a  tall  glass  vessel,  and  the  latter  placed 
horizontally  on  a  water  or  sand  bath.  As  soon 
as  vapors  of  iodine  are  seen  to  rise,  and  the 
air  has  been  expelled  from  the  vessel,  the  latter 
is  tightly  stoppered.  On  continuing  to  apply 
a  moderate  and  uniform  heat,  the  iodine  vapors 
penetrate  the  cotton,  and  color  it  yellow.  After 
about  two  hours,  the  cotton  will  have  assumed 
the  color  of  burnt  coffee,  and  the  operation  is 
finished.  Cotton  iodized  in  other  ways,  as  by 
immersion  in  concentrated  solutions  of  iodine 
in  ether  or  carbon  disulphide,  retains  merely 
traces  of  iodine.   (N.  R.,  April,  1867.) 

Iodine  is  used  by  injection  into  various  cavi- 
ties. It  has  been  employed  in  this  way  for  the 
cure  or  relief  of  hydrocephalus,  pleuritic 
effusion,  hydropericardium,  ascites,  ovarian 
dropsy,  hernia,  hydrocele,  spina  bifida,  dropsy 
of  the  joints,  large  cystic  bronchocele,  and 
chronic  abscesses.  The  discussion  of  the  in- 
dications for  the  use  of  the  injections  in  these 
cases,  and  of  the  precautions  and  the  methods 
to  be  adopted,  belongs  rather  to  treatises  upon 
the  practice  of  medicine  and  surgery  than  to 
a  work  like  the  present.  To  such  treatises, 
therefore,  the  reader  is  referred. 

Enemata  containing  iodine  have  been  used 
by  several  practitioners,  in  the  chronic  dysen- 
tery and  diarrhoea  of  both  adults  and  children, 
with  decided  benefit,  a  prominent  effect  being 
the  relief  of  tenesmus.  They  are  supposed  to 
act  locally  on  ulcers  in  the  colon  and  rectum, 
and  generally  by  absorption.  The  injection 
should  be  made  of  Lugol's  solution,  one  to  ten 
fluidrachms  in  one  or  two  quarts  of  water.  It 
should  be  preceded  by  an  emollient  enema  to 
empty  the  intestine,  and  should  be  repeated 
once  or  twice  daily,  gradually  increasing  its 
strength.  If  the  pain  is  severe,  a  laudanum 
injection  will  bring  immediate  relief. 

Iodine,  in  the  state  of  vapor,  has  been  em- 
ployed by  inhalation,  and  the  experiments  as 
yet  tried  have  been  in  the  treatment  chiefly  of 
phthisis  and  chronic  bronchitis.  Although  very 
extraordinary  results  were  claimed  for  the 
method,  yet  it  has  entirely  failed  to  fulfil  ex- 
pectations, and  is  at  present  very  rarely  prac- 
tised. For  details  as  to  methods,  the  reader 
is  referred  to  the  14th  edition  of  the  U.  S.  D.1 

1  Barrere  has  proposed  the  use,  for  inhalations,  of 
iodized  camphor,  which  is  to  be  taken  like  snuff. 
This  is  prepared  by  putting  powdered  camphor  in  a 
snuff-box,  with  a  hundredth  part  in  bulk  of  iodine, 
contained  in  a  muslin  bag.  In  the  course  of  a  few 
hours  the  substances,  by  occasional  shaking,  unite, 
forming  a  powder  resembling  iodine  in  color.  The 
difficulty  in  practising  ordinary  iodine  inhalation  de- 
pends chiefly  on  the  irritation  caused  by  the  vapor, 
which  excites  cough  and  fatigues  the  patient.  Ac- 
cording to  Barrere,  this  inconvenience  is  avoided  by 
the  use  of  the  iodized  camphor.  A  pinch  of  it  pro- 
duces sneezing  and  some  smarting  In  the  nostrils, 
but  when  the  vapor  reaches  the  lungs  it  causes  a 
refreshing  sensation,  which  induces  the  patient  to 
draw  a  long  and  deep  breath.  (Ann.  ThSr.,  1855, 
p.  232.)  Hutet  recommends  the  inhalation  of  hy- 
driodic  ether  in  affections  of  the  lungs. 

Brainard  employs  the  vapor  of  iodine,  with  great 
advantage,  in  the  treatment  of  indolent  ulcers,  first 
dressing  the  ulcer  with  simple  cerate  spread  on  lint, 
then  applying  over  this  several  layers  of  lint  In 
which  from  one  to  four  grains  of  iodine  have  been 
folded,   and   covering  the   whole  with  oiled  silk  and 


Iodine  or  an  iodide  should  not  be  given  in 
solution  with  an  alkaloid,  as  it  forms  insoluble 
compounds,  and  in  Philadelphia  death  has  been 
produced  by  the  strychnine  iodide  which  had 
crystallized  out  of  a  mixture;  the  patient  tak- 
ing in  the  last  dose  in  the  bottle  the  precipitated 
strychnine  salt.  It  has  even  been  suggested 
by  R.  F.  Fairthorne  (A.  J.  P.,  1856)  and  H. 
W.  Fuller  (L.  L.,  March  21,  1868,  p.  373)  as 
an  antidote  to  alkaloids,  but  the  insoluble  com- 
pounds of  these  substances  would  by  no  means 
be    inert    in    the    stomach. 

In  cases  of  poisoning  by  iodine,  the  stomach 
must  be  evacuated,  and  drinks  administered 
containing  an  amylaceous  substance,  such  as 
flour,  starch,  or  arrow-root. 

Off.  Prep. — Liquor  Iodi  Compositus,  U.  8. 
(Br.);  Pilulae  Ferri  Iodidi,  U.  8.;  Sulphuris 
Iodidum,  17.  S.,  Br.;  Syrupus  Ferri  Iodidi,  U.  8., 
Br.;  Tinctura  Iodi,  U.  8.,  Br.;  Unguentum  Iodi, 
V.  8.,  Br. 

IPECACUANHA.  U.  S.  (Br.) 

IPECAC 

(Ip-e-cac-u-an'ha) 

"  The  dried  root,  to  which  may  be  attached 
a  portion  of  the  stem  not  exceeding  7  Cm.  in 
length,  of  Cephaelis  Ipecacuanha  (Brotero)  A. 
Richard  (Fam.  Rubiacece) ,  known  commercially 
as  Rio,  Brazilian,  or  Para  ipecac,  or  the  cor- 
responding portion  of  C.  acuminata  Karsten, 
known  commercially  as  Carthagena  ipecac, 
yielding,  when  assayed  by  the  process  given 
below,  not  less  than  2  percent,  of  ipecac  alka- 
loids." U.  S.  "  The  dried  root  of  Psychotria 
Ipecacuanha,  Stokes."  Br. 

Ipecacuanha;  Radix,  Br..  Ipecacuanha  Root;  Ipecac- 
uanha annele  ou  officinale.  Fr.  Cod. :  Racine  brgsi- 
lienne,  Fr.;  Radix  Ipecacuanha,  P.  G. ;  Ruhrwurzel, 
Brechwurzel,  Ipecacuanha,  G. ;  Ipecacuana,  It.;  Ipeca- 
cuana  (Raiz  de),  Sp. 

The  term  ipecacuanha,  derived  from  the  lan- 
guage of  the  aborigines  of  Brazil,  has  been 
applied  to  various  emetic  roots  of  South 
American  origin.2  The  botanical  character  of 
the  ipecac  plant  of  commerce  was  long  un- 
known. Piso  and  Marcgraf,  who  were  the  first 
to  treat  of  this  medicine,  in  their  work  on  the 
Natural  History  of  Brazil,  published  at  Amster- 
dam in  1648,  described  in  general  terms  two 
plants, — one  producing  a  whitish  root,  distin- 
guished by  the  name  of  white  ipecac,  the  other  a 
brown  root,  which  answers  in  their  description 
precisely  to  the  official  drug.  But  their  account 
was  not  sufficiently  definite  to  enable  botanists 
to  decide  upon  the  character  of  the  plants.  The 
medicine  was  generally  thought  to  be  derived 
from  a  species  of  Viola,  which  Linnaeus  des- 

tin  foil,  secured  by  a  bandage,  so  as  to  prevent  the 
escape  of  the  iodine,  which  is  vaporized  by  the  heat 
of   the   body.    (Chicago   Med.   Journ.,   Jan.    1860.) 

s  Weddell  states  that  the  word  ipecacuanha  is  no- 
where in  Brazil  used  to  designate  the  Cephaelis, 
which  is  generally  called  poay.a.  (J.  P.  C,  3e  se>- 
xvi.  34.) 
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ignated  as  V.  Ipecacuanha.  Opinion  after- 
wards turned  in  favor  of  a  plant  sent  to  Lin- 
naeus by  Mutis  from  Colombia,  as  affording  the 
ipecac  of  that  country  and  of  Peru.  This  was 
described  in  the  Supplement  urn  of  the  younger 
Linnaeus,  1781,  under  the  name  of  Psychotria 
emetica,  and  was  long  erroneously  considered 
as  the  source  of  the  true  ipecac.  Gomez  of 
Lisbon,  was  the  first  who  accurately  described 
and  figured  the  genuine  plant,  which  he  had 
seen  in  Brazil,  and  specimens  of  which  he  took 
with  him  to  Portugal,  but  Brotero,  professor 
of  botany  at  Coimbra,  with  whom  he  had  left 
specimens,  having  drawn  up  a  description  and 
inserted  it  with  a  figure  in  the  Liunajan  Tran- 
sactions without  acknowledgment,  enjoyed  for 
a  time  the  credit  due  to  his  countryman.  In 
the  paper  of  Brotero  (1802)  the  plant  is  named 
Callicocca  ipecacuanha,  but  the  term  Callicocca, 
having  been  applied  by  Schreber  (1789),  with- 
out sufficient  reason,  to  a  genus  already  named, 
the  name  of  Cephaelis,  Swartz  (1788)  has  been 
largely  used.  According  to  Engler  and  Prantl, 
the  principal  synonyms  of  the  ipecac  plant 
are,  besides  the  official  botanical  names,  Cephae- 
lis Ipecacuanha,  Willd.,  Psychotria  Ipecac- 
uanha, Mull.-Arg.,  and  Uragnga  Ipecacuanha, 
Baill.  150  species  of  the  genus  Uragoga,  ac- 
cording to  Engler  and  Prantl,  arc  to  be  found 
in  the  tropics,  of  which  100  grow  in  Brazil. 
The  genus  is  divided  into  4  sections,  of  which 
the  Euragoga  (Cephaelis)  comprises  73  species, 
most  of  which  are  found  in  Brazil. 

In  recognizing  Cephaelis  acuminata,  Karsten, 
the  U.  S.  Pharmacopoeia  has  followed  a  very 
uncertain  lead.  This  species  was  originally  de- 
scribed in  literature  in  Karsten's  Deutsche 
Flora,  published  in  1883,  and  the  only  char- 
acters given  are  "  leaves  elliptical,  pointed, 
stipules  separated  often  almost  to  their  base 
into  a  subulate  fringe,"  and  that  the  bark  of 
the  root  is  not  separated  cylindrically  as  in 
the  older  ipecac,  is  not  uniform  in  constitution, 
but  formed  of  radially  arranged,  vertically 
directed,  parenchymatous  cells  separated  by 
radii  from  the  inner  bark  (bast-cells).  The 
differences  between  elliptical  and  pointed,  and 
oblong  ovate  and  pointed,  are  very  slight.  The 
leaves  of  the  Brazilian  ipecac  appear  to  vary 
very  much  in  their  outlines.  Further,  Karsten 
himself  states  that  the  stipules  of  the  true 
ipecac  plant  are  furnished  with  a  subulate 
fringe  of  the  length  or  longer  than  their  full 
surface,  so  that  the  difference  between  the 
stipules  of  the  alleged  species  is  very  slight. 
Again,  the  characteristics  drawn  from  the 
structure  of  the  root  do  not  seem  to  us  of 
specific  value.  Carthagena  ipecac  of  the 
American  market  does  not  have  the  structure 
spoken  of  by  Karsten,  but  agrees  entirely  with 
ordinary  ipecac.  Finally,  the  description  by 
Karsten  of  C.  acuminata  indicates  that  he  has 
probably  never  seen  a  flowering  specimen  of 
the  plant.  Humboldt,  who  was  evidently 
familiar  with  the  Colombian  plant  in  its  native 
woods,  perceived  no  difference  between  it  and 


the  Brazilian  form,  and  the  highest  botanical 
authorities  do  not  acknowledge  Karsten's 
species,  as  C.  acuminata,  though  characterized 
as  long  ago  as  1883,  is  not  in  the  Index 
Kewensis  nor  in  Engler  and  Prantl.  The  mat- 
ter is  one  of  some  practical  importance  from 
the  fact  that  at  one  time  the  United  States 
custom  authorities  objected  to  the  entry  of 
Carthagena  ipecac  on  the  ground  that  it  was 
not  ipecac  at  all,  but  an  adulterant,  and  gave 
way  largely  because  it  was  affirmed  that  it 
was  the  product  of  Cephaelis  Ipecacuanha. 

Cephaelis  Ipecacuanha,  Richard,  Hist.  Ipecac. 
p.  21,  t.  i. ;  Martius,  Spec.  Mat.  Med.  Brazil, 
t.  i.  p.  4;  Curtis's  Bot.  Mag.,  N.  S.,  vol.  xvii. 
pi.  4083,  1844. — Callicocca  Ipecacuanha,  Bro- 
tero, Linn.  Trans,  vi.  137. — This  is  a  small 
shrubby  plant,  with  a  root  from  four  to  six 
inches  long,  about  as  thick  as  a  goose  quill, 
marked  with  annular  rugao,  simple  or  somewhat 
branched,  descending  obliquely  into  the  ground, 
and  here  and  there  sending  forth  slender  fibrils. 
The  stem  is  two  or  three  feet  long,  but,  being 
partly  under  ground,  and  often  procumbent  at 
the  base,  usually  rises  less  than  a  foot  in  height. 
It  is  slender;  in  the  lower  portion  leafless, 
smooth,  brown  or  ash-colored,  and  knotted,  with 
radicles  frequently  proceeding  from  the  knots; 
near  the  summit,  pubescent,  green,  and  fur- 
nished with  leaves  seldom  exceeding  six  in  num- 
ber. These  are  opposite,  petiolate,  oblong- 
obovate,  acute,  entire,  from  three  to  four  inches 
long,  from  one  to  two  broad,  obscurely  green 
and  somewhat  rough  on  their  upper  surface, 
pale,  downy,  and  veined  on  the  under.  At  the 
insertion  of  each  pair  of  leaves  are  deciduous 
stipules,  embracing  the  stem,  membranous  at 
the  base,  and  separated  above  into  numerous 
bristle-like  divisions.  The  flowers  are  very 
small,  white,  and  collected  to  the  number  of 
eight,  twelve,  or  more,  each  accompanied  with 
a  green  bract,  into  a  semi-globular  head,  sup- 
ported upon  a  round,  solitary,  axillary  foot- 
stalk, and  embraced  by  a  monophyllous  in- 
volucre, deeply  divided  into  four,  sometimes 
five  or  six,  obovate,  pointed  segments.  The 
fruit  is  an  ovate,  obtuse  berry,  which  is  at 
first  purple,  but  becomes  almost  black  when 
ripe,  and  contains  two  small  plano-convex 
seeds.1 

The  ipecac  plant  of  Brazil  flourishes  in  moist, 
thick,  and  shady  woods,  being  most  abundant 
within  the  limits  of  the  eighth  and  twentieth 
degrees  of  south  latitude.  It  flowers  in  Jan- 
uary and  February,  and  ripens  its  fruit  in  May. 
The  root  is  active  in  all  seasons,  but,  as  it  has 
to  be  dried  rapidly,  collection  during  the  rainy 
season  is  relaxed.  The  native  collector,  or 
poayero,  seizes  all  the  stems  of  a  clump,  loosens 
them  by  a  zigzag  motion,  and  then,  thrusting 
a  pointed  stick  under  the  roots,  tears  up  the 

1  Cephaelis  lomentosa,  of  Trinidad,  has  been 
studied  by  Francis  Ransom,  who  finds  that  It  con- 
tains emetine,  but  in  too  small  quantity  for  com- 
mercial purposes.  For  description  of  the  root,  etc., 
see  P.  J.,  xix.   p.  258. 
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whole  mass.  The  roots,  freed  from  dirt  by 
shaking,  are  then  dried.  The  amount  gathered 
daily  varies  from  8  to  30  pounds,  according  to 
skill  and  locality.  Extirpation  does  not  take 
place,  because,  as  shown  by  the  Edinburgh  gar- 
deners McNab  and  Lindsay,  a  very  small  frag- 
ment of  the  root,  or  even  a  petiole  of  a  leaf, 
will  rapidly  produce  a  new  plant.  Weddell, 
indeed,  many  years  since,  stated  that  the  re- 
mains of  the  root,  often  purposely  left  in  the 
ground,  serve  the  purpose  of  propagation,  each 
fragment  giving  rise  to  a  new  plant.  Ipecac 
of  commerce  comes  chiefly  from  the  interior 
province  of  Matto-Grosso,  upon  the  upper 
waters  of  the  Paraguay  (from  which  in  some 
years  as  much  as  450,000  kilos  are  shipped), 
although  some  is  said  to  be  gathered  near  Phila- 
delphia north  of  Rio  Janeiro.  The  chief 
places  of  export  are  Rio  Janeiro,  Bahia,  and 
Pernambuco.  It  is  brought  to  the  United 
States  in  large  bags  or  bales.1 

1  Unofficial  Varieties  of  Ipecac. — From  time  to 
time  there  have  been  imported  into  Europe  various 
drugs  stated  to  be  ipecac,  but  differing  from  the 
official  drug.  Of  these  the  most  important  are  White 
Ipecac ;  the  Larger  Striated  Ipecac  of  Planchon 
(J.  P.  C,  Dec.  1872)  ;  and  the  Lesser  Striated 
Ipecac  of  Planchon. 

White  Ipecac.  Amylaceous  Ipecac.  Undulated 
Ipecac.  Larger  Undulated  Ipecac.  Ipecac  of  Car- 
thagena. — The  origin  of  this  variety  of  ipecac  was 
attributed  by  Martius  to  species  of  Richardsonia 
(Richardia  of  Linnaeus),  especially  R.  scabra,  R. 
braziliensis  of  Gomez,  and  R.  emetica,  but  an  au- 
thentic specimen  of  the  plant,  received  from  Colom- 
bia, was  found  by  Hanbury  to  resemble  very  closely 
the  official  ipecac  plant,  and  H.  Bail  Ion  has  described 
the  source  of  white  ipecac  as  a  new  species  of  Psy- 
chotria  or  Uragoga,  under  the  specific  name  of 
granatensis,  syn.  Psychotria  emetica,  Mutis  (not 
Veil.)  ;  the  plant  is  probably  merely  a  variety  of 
the  official  species.  White  ipecac  occurs  In  frag- 
ments from  5  to  8  millimeters  in  diameter,  cylin- 
drical, marked  with  rings  which  are  but  little  pro- 
nounced and  often  wanting.  Its  color  is  whitish 
?:ray,  sometimes  verging  towards  reddish  or  yel- 
owish.  When  broken  it  shows  a  very  thick,  hard, 
horny  bark,  with  a  dry,  whitish  or  grayish-brown  or 
black,  farinaceous  surface,  displaying  in  the  full 
sunlight  little  shining  points.  It  is  chiefly  distin- 
guished from  the  official  drug  by  Its  greater  size,  its 
gray  external  color,  the  feebleness  of  its  undulation, 
and  the  comparative  smallness  of  its  woody  centre. 
It  is  inodorous  and  insipid,  and  contains,  according 
to  Pelletier,  a  very  large  proportion  of  starch,  with 
only  6  per  cent,  of  impure  emetine  and  2  per  cent, 
of  fatty  matter.  Richard  found  three  and  one- 
half  parts  of  emetine  in  the  hundred  :  Palangie'  found 

3  per  cent.,  but  in  1860  Lefort  obtained  from  a 
specimen  nearly  as  much  emetine  as  occurs  in  the 
official  roots.  White  ipecac  evidently  varies  in  its 
strength,  and,  as  it  sometimes  is  mixed  with 
genuine  roots,  it  would  seem  probable  that  it  is  the 
root  of  the  official  plant  modified  by  climatic  In- 
fluence, or  is  composed  of  inferior  roots  obtained 
from  very  old  specimens  of  the  official  plants.  This 
probability  is  confirmed  by  the  microscopic  char- 
acters, the  structure  of  the  root  being  very  closely 
similar  to  that  of  the  official  drug. 

Larger  Striated  Ipecac  (Planchon).  Violet  Stri- 
ated Ipecac.  Ipecac  of  St.  Martha.  Ipecac  of  Car- 
tJiagena.  Striated  Elastic  Ipecac  (Attfleld). — This 
variety  of  Ipecac  is  generally  acknowledged  to  be  the 
product  of  Psychotria  emetica,  Mntis,  not  Veil.,  grow- 
ing in  the  deep  forests  of  Colombia.  It  is  a  small 
shrub,  with  a  stem  twelve  or  eighteen  inches  high, 
simple,  erect,  round,  slightly  pubescent,  and  furnished 
with  opposite,  oblong-lanceolate,  pointed  leaves,  nar- 
rowed at  their  base  into  a  short  petiole,  and  accom- 
panied with  pointed  stipules.  The  flowers  are  small, 
white,  and  supported  in  small  clusters  towards  the  end 
of  an  axillary  peduncle.  The  dm?  occurs  in  rather 
long  fragments,  sometimes  9  or  10  centimeters   (3  or 

4  inches),  with  a  thickness  of  from  5  to  9  milli- 
meters (i  to  h  of  an  inch).  The  pieces  are  for  the 
most  part  almost  straight,  sometimes  sinuous,  more 
rarely    tortuous.        At    distant    intervals    they    are 


In  1866  the  cultivation  of  ipecac  was  intro- 
duced into  India  by  King,  but  it  was  not  until 
twenty  years  later  (1886),  when  it  was  found 

marked  by  contractions,  or  circular  furrows.  Their 
whole  surface  is  largely  striated  longitudinally.  To 
their  upper  part  are  often  attached  one  or  more  re- 
maining portions  of  the  stem,  distinguished  from  the 
root  by  their  much  smoother  surface.  Their  color  is 
a  grayish  brown,  tending  sometimes  to  reddish 
brown.  Like  other  Ipecacs,  they  have  an  outer  cortical 
and  a  central  ligneous  portion.  The  former  is  soft, 
so  that  it  may  even  be  penetrated  by  the  nail.  It 
has  a  horny  aspect,  and  a  variable  color,  passing 
from  whitish,  by  shades  of  rose,  violaceous,  and 
blackish  violet.  Its  thickness  is  at  least  two-thirds 
of  the  root,  and  becomes  still  greater  when  this  is 
immersed  in  water.  The  central  part  is  yellowish 
white.  The  root  has  little  odor,  and  a  taste  scarcely 
nauseous,  sometimes  flat,  and  often  sweetish.  As  to 
the  microscopic  characters,  the  most  striking  are 
probably  the  total  absence  of  the  starch  granules, 
and  the  relatively  very  small  diameter  of  the  vessels 
in  the  central  part.  Chemically  this  variety  is  char- 
acterized by  the  presence  of  a  principle  capable  of 
reducing  the  cupro-potassic  reagent.  It  is  so  abun- 
dant in  the  cortical  part  that  a  simple  digestion  in 
water  gives  a  liquid  with  strong  reducing  powers, 
but  without  deviating  action  on  polarized  light. 
The  larger  striated  ipecac  comes  from  Colombia. 

Lesser  Striated  Ipecac  (Planchon).  Ipecac  des 
C6tes  d'Or  (Pelletier).  Black  Ipecac.  Black  Striated 
Ipecac.  Striated  Brittle  Ipecac  (Attfleld).  False 
Ipecac  (Holmes). — It  is  not  known  from  what  plant 
this  is  obtained.  It  occurs  in  very  short  fragments, 
2  or  3  centimeters  at  most  long,  and  2  or  3  milli- 
meters in  thickness  ;  some  nearly  cylindrical,  others 
narrowly  fusiform  ;  others  again  formed  of  roundish 
or  pyriform  segments,  somewhat  thicker  than  the 
preceding,  placed  end  to  end.  The  color  is  generally 
of  a  gray  brown,  darker  than  that  of  the  other  kind. 
The  longitudinal  striae  are  fine,  and  regular  on  the 
transverse  section.  The  cortical  portion  Is  as  it 
were  horny,  and  its  consistence  firmer  than  In  the 
larger  kind  ;  the  central  part  Is  yellowish,  and  under 
the  microscope  exhibits  numerous  pores.  The  ligneous 
centre  is  at  once  distinguished  by  the  size  of  its 
vessels,  which  give  it  a  porous  appearance.  The 
presence  of  the  starch  granules  is  another  of  the  dis- 
tinguishing characters  of  this  variety.  It  contains 
a  larger  proportion  of  emetine  than  the  preceding, 
yielding,  according  to  the  analysis  of  Pelletier, 
9  per  cent. 

According  to  Martius.  different  species  of  Ionidium 
(Viola,  Linn.)  also  produce"  what  is  called  white 
ipecac.  The  roots  of  all  the  species  of  Ionidium  pos- 
sess emetic  or  purgative  properties.  The  root  of 
/.  Ipecacuanha  is  described  by  Guibourt  as  being  six 
or  seven  inches  long,  as  thick  as  a  quill,  somewhat 
tortuous,  and  exhibiting  at  the  point  of  flexion  semi- 
circular fissures,  which  give  it  some  resemblance  to 
the  root  of  the  Cephaelis.  It  is  often  bifurcated  at 
both  extremities,  and  terminates  at  the  top  in  a  great 
number  of  small  ligneous  stalks.  It  is  wrinkled 
longitudinally,  and  of  a  light  yellowish-gray  color. 
The  bark  is  thin,  and  the  interior  ligneous  portion 
very  thick.  The  root  has  little  taste  or  odor.  Ac- 
cording to  Pelletier.  100  parts  contain  5  of  an  emetic 
substance,  35  of  gum.  1  of  nitrogenous  matter,  and 
37  of  lignin.  (Histoire  abrigie  des  Drogues  simples, 
I.   514.) 

The  root  of  a  species  of  Ionidium  growing  in  Quito 
has  attracted  some  attention  as  a  remedy  in  elephan- 
tiasis, under  the  South  American  name  of  cuichun- 
chulli.  The  plant  received  from  Bancroft  the  name 
of  /.  Maroucci :  but  Hooker  found  the  speci- 
men received  from  Bancroft  to  be  the  /.  parviflorum 
of  Ventenat.  Lindley  thinks  a  specimen  he  received 
under  the  same  name  from  Quito  to  be  the  I.  micro- 
phyUum  of  Humboldt.  If  useful  in  elephantiasis,  it 
is  so  probably  by  its  emeto-purgative  action.  (See 
A.  J.  P.,  vli.  186.) 

Under  the  name  of  East  Indian  Ipecac  there  has 
appeared  In  the  London  markets  a  root  of  a  pale 
pinkish-brown  color,  tapering  rapidly  from  the  base 
to  the  apex,  and  having  annulatlons  much  closer 
than  in  the  true  ipecac.  It  is  especially  distin- 
guished from  the  latter  root  by  being  evidently 
monoeotyledonous — that  is.  without  the  central  woody 
column— the  vascular  bundles  appearing  under  a 
pocket  lens  as  a  more  or  less  irregular  ring  of 
brownish  dots.  R.  A.  Cripp  obtained  from  it  a 
minute  quantity  of  an  alkaloidal  substance,  certainly 
distinct  from  the  alkaloids  of  ipecac  (P.  J.,  It.). 
Ranwez  and  Campion  have  also  described  a  false 
ipecac  derived  from  a  monocotyledonous  plant. 
Cryptocoryne  spiralis.   (Ann.  Pharm.,  i.) 
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that  ipecac  flourished  in  the  Straits  Settlements 
equally  as  well  as  in  Brazil,  that  its  cultiva- 
tion became  successful. 

Properties. — Genuine  ipecac  is  in  pieces 
two  or  three  lines  thick,  variously  bent  and 
contorted,  simple  or  branched,  consisting  of  an 
interior  slender,  light  straw-colored,  ligneous 
cord,  with  a  thick,  brittle,  brownish,  finely 
wrinkled,  cortical  covering,  which  presents  on 
its  surface  a  succession  of  circular,  unequal, 
prominent  rings  or  rugae,  separated  by  very 
narrow  fissures,  frequently  extending  nearly 
down  to  the  central  fibre.  This  appearance  of 
the  surface  has  given  rise  to  the  term  annele, 
or  annulated,  by  which  the  true  ipecac  is 
designated  by  French  pharmacists.  The  cor- 
tex is  hard,  horny,  and  semi-transparent, 
breaks  with  a  resinous  fracture,  and  easily 
separates  from  the  tougher  ligneous  fibre,  which 
possesses  the  medicinal  virtues  of  the  root  in 
a  much  inferior  degree.  On  microscopic  ex- 
amination the  very  thick  bark  is  seen  to  be 
formed  of  uniform  parenchymatous  cells,  with- 
out traces  of  the  medullary  rays,  which  are 
very  distinct  in  the  woody  central  cylinder. 
Attached  to  the  root  is  frequently  a  smoother 
and  more  slender  portion,  which  is  the  base  of 
the  stem,  and  should  be  separated  before  pul- 
verization. Pereira  has  met,  in  the  English 
market,  with  distinct  bales  composed  of  these 
fragments  of  stems,  with  occasionally  portions 
of  the  root  attached.  Much  stress  has  been 
laid  upon  the  color  of  the  external  surface  of 
the  ipecac  root,  and  diversity  in  this  re- 
spect has  even  led  to  the  formation  of  distinct 
varieties.  Thus,  the  epidermis  is  sometimes 
deep  brown  or  even  blackish,  sometimes  red- 
dish brown  or  reddish  gray,  and  sometimes  light 
gray  or  ash-colored ;  lience  the  varieties  of 
ipecac  root  which  were  formerly  recognized,  the 
brown,  red  and  graj/.  It  is  now  known  that 
the  color  of  the  root  varies  according  to  the 
circumstances  of  growth  and  soil,  so  that  col- 
oration as  the  basis  of  classification  has  been 
abandoned,  and  the  ipecacs  of  commerce  are 
divided  according  to  their  geographical  sources, 
into  the  Brazilian  or  Bio  Ipecac,  the  Carthagena 
or  Colombia  Ipecac,  and  the  Johore  or  Indian 
Ipecac;  of  these,  the  two  varieties  which  are 
recognized  by  the  IT.  S.  Pharmacopoeia  are  de- 
scribed as  follows:  "Bio  Ipecac. — In  pieces 
of  irregular  length,  rarely  exceeding  25  Cm.; 
stem-portion  2  to  3  Mm.  thick,  light  gray- 
brown,  cylindrical  and  smoothish ;  root-portion 
usually  red-brown,  occasionally  blackish-brown, 
rarely  gray-brown,  3  to  6  Mm.  thick,  curved 
and  sharply  flexuous,  nearly  free  from  rootlets, 
occasionally  branched,  closely  annulated  with 
thickened,  incomplete  rings,  and  usually  ex- 
hibiting transverse  fissures,  with  vertical  sides, 
through  the  bark ;  fracture  short,  the  very  thick, 
easily  separable  bark  whitish,  usually  resinous, 
the  thin,  tough  wood  yellowish- white,  without 
vessels;  odor  very  slight,  peculiar,  the  dust 
sternutatory;  taste  bitter  and  nauseous,  some- 
what   acrid.     Carthagena    Ipecac. — Similar    to 


Rio  Ipecac,  but  about  one-half  thicker,  dull 
gray  externally,  with  thinner,  merging  annul®, 
and  the  fractured  surface  of  the  bark  gray." 
U.  S. 

Carthagena  ipecac  is  usually  to  be  dis- 
tinguished from  the  Brazilian  by  its  lighter 
color  and  the  fact  that  many  of  its  roots  are 
scarcely  at  all  annulated,  and  some  are  even 
smooth.  On  the  other  hand,  in  most  specimens 
of  Carthagena  ipecac  which  we  have  examined, 
some  of  the  roots  could  not  be  distinguished 
from  those  of  the  Brazilian  variety.  The  cul- 
tivation of  ipecac,  which  was  introduced  into 
India  by  the  British  Government,  has  especially 
succeeded  in  the  neighborhood  of  Johore 
(Straits  Settlement).  On  account  of  the  great 
local  demands  in  India,  only  a  small  amount 
of  this  ipecac  comes  into  general  commerce, 
and  very  little  of  it  reaches  the  United  States. 
Johore  or  Indian  ipecac  is  especially  char- 
acterized by  the  excellent  appearance,  regu- 
larity and  large  size  of  the  roots,  which  are 
deeply  annulated,  somewhat  light  in  color,  and 
having  to  a  marked  degree  the  general  physical 
and  microscopical  characteristics  of  the  Brazil- 
ian root.  According  to  Ransom,  Paul  and 
Cownley,  and  to  Umney  and  Swinton,  it  is  very 
rich  in  alkaloids,  and,  like  the  Brazilian  root, 
has  for  its  dominant  alkaloid,  emetine.  (See 
P.  J.,  vol.  63,  6!),  70.)  Many  years  ago  there 
was  imported  from  Caracas  into  the  United 
States  a  large  gray  ipecac  with  badly  marked 
rings.  This  variety  disappeared  for  a  time, 
but  is  probably  the  Colombian  or  Carthagena 
Ipecac  of  modern  commerce. 

According  to  the  researches  of  A.  R.  L. 
Dohme  (A.  J.  P.,  1895),  the  stems  adhering  to 
the  ipecac  roots  contain  from  fifteen  to  twenty 
per  cent,  less  of  the  alkaloids  than  do  the  roots 
themselves.  Moreover,  it  appears  to  be  estab- 
lished that  the  portions  of  the  stem  distinct 
from  the  root  contain  much  less  of  the  alka- 
loids than  does  the  base  of  the  stem,  so  that  the 
Pharmacopoeia  very  properly  directs  that  not 
more  than  7  Cm.  of  the  stems  shall  be  allowed. 
The  bark  of  ipecac  root  should  make  eighty 
per  cent,  of  the  whole.  When  the  bark  in 
either  variety  of  ipecac  is  opaque,  with 
a  dull  amylaceous  aspect,  the  root  is  less  active. 
As  the  woody  part  is  nearly  inert,  and  much 
more  difficult  of  pulverization  than  the  cortical, 
it  often  happens  that,  when  the  root  is  pow- 
dered, the  portion  last  remaining  in  the  mortar 
possesses  scarcely  any  emetic  power,  and  care 
should  be  taken  to  provide  against  any  defect 
from  this  cause.1     The  German  Pharmacopoeia 


1  For  elaborately  illustrated  articles  upon  the 
microscopy  of  Ipecac  and  its  adulterations,  see 
Henrv  G.  Greenish.  P.  J.,  1895,  685.  and  Albert 
Schneider,  Am.  Drug.,  1897.  According  to  Greenish, 
the  distinctive  characteristics  of  the  powder  of  either 
Brazilian  or  Carthagena  ipecac  are:  (a)  the  form 
and  size  of  the  starch  grains;  (b~\  the  absence  of 
vessels,  presence  of  perforated  trachoides :  (c)  the 
acicular  raphides ;  to  these  may  be  added  (d)  the 
emetine  reaction  with  chlorine.  The  stem  may  in 
either  case  be  distinguished  from  the  root  fin  pow- 
der) bv  the  presence  (a)  of  sclerenchymatous  cells; 
(b)  of"lignlfled  cells  of  the  pith;  (c)  of  spiral  vessels. 
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provides  for  the  rejection  of  the  last  fourth  of 
the  powder.  The  color  of  the  powder  is  a  light 
grayish  fawn.1  Microscopically,  ipecac  root  is 
composed  of  a  suberous  layer  of  thick-walled 
cells  on  the  outside,  next,  of  parenchymatous 
tissue,  five  or  six  strata  of  irregular  four-sided 
cells,  which  from  without  inward  at  first  in- 
crease and  then  diminish  in  size.  Raphides  are 
in  small  numbers,  but  all  the  cells  are  gorged 
with  starch  granules,  which  are  mostly  com- 
pound, being  composed  of  from  two  to  eight 
or  even  more  grains,  which  are  muller-shaped, 
with  one  or  two  flat  surfaces.  The  hilum  is 
usually  distinct,  with  two  or  three  radiating 
crevices,  sometimes  scarcely  apparent.  The  in- 
dividual starch  granules  are  1.5  micromilli- 
meters  or  less  in  diameter,  the  compound  gran- 
ules range  from  7  to  19  micromillimeters  in 
their  longest  diameter.  The  existence  of  swol- 
len granules  indicates  the  use  of  artificial  heat 
in  drying  the  roots.     The  liber  is  composed  of 


remedies  has  become  one  of  importance.  Paul 
and  Cownley  (A.  J.  Pv  1901),  as  the  result  of 
au  exhaustive  study,  found  that  the  two  ipecacs 
do  not  differ  materially  in  the  total  amount  of 
alkaloid  contained,  but  that  whereas  in  the 
Brazilian  root  emetine  is  the  dominant  alkaloid, 
in  the  Colombian  root  cephaeline  predominates, 
and  that  therefore  the  two  roots  cannot  be 
considered  as  therapeutically  identical.  This 
work  of  Paul  and  Cownley  has  been  confirmed 
by  Carl  Lowin  (A.  J.  P.,  11),  so  that  it  would 
appear  to  be  settled  that  in  general  terms  Rio 
ipecac  contains  1.5  per  cent,  of  emetine  and 
0.5  of  cephaeline;  Carthagena  contains  0.9  of 
emetine  and  1.2  of  cephaeline.  The  practical 
accuracy  of  these  researches,  however,  has  been 
challenged  by  the  large  dealers  in  the  products 
of  ipecac.  In  1903,  as  the  result  of  twenty 
assays  of  different  lots  of  each  drug,  Caeser 
and  Loretz  of  Halle  report  the  results  given  in 
the  following  table. 


Total 
Alkaloids. 


Emetine. 


Cephaeline. 


Ash. 


Rio  (Mato  Grosso  Root) 

Rio  (Bahia  Root) 

Indian  from  Johore 

Carthagena      

much  smaller  cells,  is  irregular  in  thickness,  and 
is  rather  full  of  starch.  The  cambium  layer  is 
formed  of  three  or  four  series  of  colorless  cells. 
The  wood  has  its  medullary  rays  very  slightly 
marked,  and  contains  only  a  few  vessels,  which 
are  situated  near  the  centre  of  the  root. 

According  to  A.  G.  C.  Patterson,  neither  by 
studying  the  yield  of  ash  nor  the  microscopical 
characters  of  a  powder,  is  it  possible  to  de- 
termine whether  it  is  derived  from  Brazilian 
or  Colombian  roots.  Ipecac  has  little  odor  in 
the  aggregate  state,  but  when  powdered  has  a 
peculiar  nauseous  odor,  which  in  some  persons 
excites  violent  sneezing,  in  others  dyspnoea  re- 
sembling an  attack  of  asthma.  The  taste  is 
bitter,  acrid,  and  very  nauseous.  Water  and 
alcohol  extract  its  virtues,  which  are  injured 
by  decoction. 

Ipecac  depends  for  its  medicinal  properties 
upon  the  presence  of  the  alkaloids  emetine  and 
cephaeline ;  there  is  also  in  it  ipecacuanhic  acid, 
discovered  by  Erwin  Willigk,  and  shown  by 
Reich  {A.  Pharm.,  [2],  113,  208),  to  be  a  glu- 
coside,  having  the  formula  C14H18O7.  (See  A. 
J.  P.,  xxiii.  352.)  Ipecac  roots  differ  not  only 
in  the  total  percentage  of  alkaloidal  contents 
but  also  in  the  proportion  of  the  alkaloids, 
and  the  question  whether  Rio  and  Carthagena 
ipecae  ought  to  be  considered  as  interchangeable 

The  Carthagena  ipecac  can  usually  be  distinguished 
by  the  great  size  of  its  starch  grains,  although  there 
are  some  Carthagena  roots  that  contain  small 
granules  of  starch. 

1  Attempts  have  been  made  to  adulterate  powdered 
Ipecac  with  the  powder  of  almonds,  but  the  fraud  Is 
readily  detected  by  forming  a  paste  with  a  little 
water  and  putting  it  into  a  hot  place  for  half  an 
hour,  when.  If  the  Ipecac  is  pure,  only  its  own  odor 
will  be  perceived,  but,  if  adulterated,  a  decided  odor 
of  almonds  will  be  noticed.  (J.  P.  C,  Juin,  1874, 
479.) 

(43) 


2.73 

2.19 
2.45 
2.75 


1.98 
1.36 
1.46 
1.47 


0.50 
0.63 
0.62 
1.39 


3.34 
3.21 
2.93 
6.02 


A.  R.  L.  Dohme,  of  the  firm  of  Sharp  and 
Dohme  of  Baltimore,  states  that  these  analyses 
are  in  accord  with  their  laboratory  records,  and 
the  probabilities  seem  to  be  that  neither  of  the 
varieties  of  ipecac  root  are  consistent  in  the  pro- 
portionate percentages  of  alkaloids,  this  propor- 
tion varying  with  the  accidents  of  growth  and 
surroundings  of  the  individual  plant. 

Formerly  Brazilian  ipecac  commanded  in  the 
American  market  a  higher  price  than  did  the 
Carthagena  variety.  At  this  time,  1905,  the 
Carthagena  ipecac  is  from  ten  to  fifteen  cents 
a  pound  higher  than  the  Brazilian,  indicating 
that  in  some  way  it  especially  recommends  itself 
to  the  manufacturing  pharmacists.  Paul  and 
Cownley  {A.  J.  P.,  1895,  256)  give  to  the 
amorphous  alkaloid  the  name  emetine,  and  find 
it  to  have  the  formula  C15H32NO2  and  the 
melting  point  60°  C.  The  crystalline  alkaloid 
accompanying  it  in  the  Brazilian  ipecac  they 
call  cephaeline,  and  give  it  the  formula  C14 
H20NO2  and  the  melting  point  102°  C.  Accord- 
ing to  this,  emetine  is  methyl-cephaeline.  The 
third  alkaloid  found  by  them,  which  in  a  later 
article  (A.  J.  P.,  1901,  pp.  87,  107)  they  name 
psychotrine,  melts  at  138°  C,  and  apparently 
has  a  much  higher  molecular  weight  than 
emetine  or  cephaeline.  This  alkaloid  and  its 
salts  are  rapidly  decomposed  on  exposure  to 
light;  in  this  respect  differing  from  emetine 
and  cephaeline,  both  of  which  are  unaffected 
by  light.  It  is  a  crystalline  alkaloid  which 
separates  from  ether  in  prisms  of  a  lemon- 
yellow  color. 

"Various  processes  have  been  published  for 
the  isolation  of  emetine,  and  these  will  be  found 
in  previous  editions  of  this  work  (see  U.  S.  D., 
17th  ed.,  752),  but  according  to  the  researches 
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above  quoted,  none  yield  pure  emetine.  The 
results  of  Paul  and  Cownley's  researches  (1899) 
are  summarized  below.  W.  G.  Whiffen  patented 
in  Germany  in  1898  a  process  for  making 
emetine,  basing  it  on  the  separation  of  emetine 
bydrobromide  from  extract  of  ipecac;  cephae- 
line  hydrobromide  crystallizes  with  great  diffi- 
culty, while  emetine  hydrobromide  is  easily 
crystallized  and  separated.  (C.  D.,  1898,  694.) 

Emetine  (C15H22NO2),  discovered  by  Pelle- 
tier  in  1867,  is  an  amorphous  white  powder; 
melting  point  60°  C.  It  forms  crystalline  salts 
with  the  halogens  and  nitric  acid;  dissolves 
readily  in  chloroform,  ether,  benzene,  or  alcohol, 
its  alcoholic  solution  giving  no  coloration  with 
ferric  chloride.  It  is  insoluble  in  solutions  of 
caustic  or  carbonated  alkalies,  but  easily  dis- 
solved in  diluted  acetic  acid.  Glacial  acetic 
acid  dissolves  emetine  without  effecting  substi- 
tution. From  the  acetic  acid  solution,  potas- 
sium hydroxide  precipitates  a  white,  flocculent 
precipitate,  insoluble  in  excess,  but  readily  solu- 
ble in  ether. 

Emetine  hydrobromide  (CieH^aNOa.HBr. 
2H2O),  which  is  suggested  as  the  most  con- 
venient salt  of  emetine  for  medicinal  use,  is 
permanent,  occurring  in  white,  silky  needles, 
readily  soluble  in  water,  difficultly  soluble  in 
absolute  alcohol   or  chloroform. 

Cephaeline  (C14H20NO3)  is  crystalline,  oc- 
curring in  white,  silky  needles,  becoming  yel- 
low on  exposure  to  Light;  melting  point,  96.9° 
C,  when  crystallized  from  ether,  or  102°  C, 
when  the  crystallization  is  effected  by  adding 
ammonia  to  a  salt  in  the  presence  of  ether.  It 
dissolves  easily  in  ether,  benzene,  chloroform, 
or  alcohol.  Ferric  chloride  added  in  small 
quantity  to  an  alcoholic  solution  produces  a 
dark  reddish-brown  coloration;  this  is  believed 
to  be  due  to  the  presence  of  phenol-hydroxyl. 
Cephaeline  dissolves  easily  in  solution  of  potas- 
sium hydroxide,  and  is  not  extracted  by  ether; 
it  is  easily  soluble  in  acetic  acid,  and  is  repre- 
cipitated  by  the  cautious  addition  of  potassium 
hydroxide  as  a  white  precipitate  which  is  solu- 
ble in  excess  of  the  alkali.  It  is  upon  the 
peculiar  behavior  of  cephaeline  with  caustic 
alkali  and  ether  that  the  separation  of  cephae- 
line and  emetine  depends.  Hesse  assigns  to 
emetine  the  formula  C30H42N2O4,  and  to 
cephaeline  C28H38N2O4. 

Ipecacuanhie  Acid. — According  to  the  re- 
searches of  Tokuye  Kimura,  ipecacuanhie  acid 
occurs  as  a  brown,  hygroscopic,  amorphous 
mass,  freely  soluble  in  warm  water  and  alcohol 
but  very  slightly  soluble  in  cold  water  or  ether, 
insoluble  in  chloroform,  having  the  formula  C17 
H28O10  or  a  multiple  of  the  same.  As  a  glu- 
coside  it  is  allied  to  the  saponin  acids  but  has 
no  hasmolytic  action  and  does  not  form  soapy 
solutions.  Its  most  characteristic  reaction  is  that 
its  solution  strikes  with  ferric  chloride  a  green 
alizarin  tint,  which,  by  the  addition  of  ammonia 
or  saturated  baryta  water,  changes  to  violet  or 
blackish,  with  the  final  separation  of  a  black- 
ish-brown precipitate.     On  the  addition  to  the 


discolored  solution  of  diluted  hydrochloric  acid 
the  green  color  returns.  According  to  the  ex- 
periments of  Kimura,  ipecacuanhie  acid  is 
readily  absorbed  but  is  possessed  of  feeble 
physiological  activity  and  is  not  germicidal, 
so  that  the  value  of  ipecac  in  dysentery  can 
scarcely  depend  upon  its  presence.  (A.  I.  P., 
1903,  1.) 

The  U.  S.  Pharmacopoeia  (8th  Rev.)  intro- 
duced an  assay  process  for  determining  the 
value  of  ipecac,  this  became  necessary  because 
of  the  variations  in  the  quality  of  ipecac  found 
in  commerce  and  the  difficulty  of  accurately 
judging  of  its  quality  by  either  macroscopical 
or   microscopical    characteristics. 

Assay.  U.  S.  (8th  Rev.)— "  Ipecac,  in 
No.  80  powder,  fifteen  grammes,  Ether,  Chloro- 
form, Ammonia  Water,  Distilled  Water,  Nor- 
mal Sulphuric  Acid  V.S.,  Tenth-normal  Sul- 
phuric Acid  V.S.,  Fiftieth-normal  Potassium 
Hydroxide  V.S.,  Hematoxylin  T.S.,  a  sufficient 
quantity.  Introduce  the  Ipecac  into  an  Erlen- 
meyer  flask  of  250  Cc.  capacity,  add  115  Cc. 
of  ether  and  35  Cc.  of  chloroform,  shake  the 
flask  during  five  minutes,  and  then  add  3  Cc. 
of  ammonia  water  and  again  shake  the  flask 
at  intervals  during  half  an  hour.  Now  add 
10  Cc.  of  distilled  water,  shake  the  liquid  until 
the  powder  collects  in  masses,  and  pour  off 
100  Cc.  of  the  clear  ethereal  solution  into  a 
measuring  cylinder.  Transfer  the  latter  to  a 
separator,  add  10  Cc.  of  normal  sulphuric  acid 
V.S.  and  10  Cc.  of  distilled  water.  Shake  the 
separator  moderately  during  two  minutes,  and 
when  the  liquids  have  separated,  draw  off  the 
lower  acid  solution  into  a  second  separator. 
Repeat  the  shaking  out  of  the  ether-solution 
with  3  Cc.  of  normal  sulphuric  acid  V.S.  and 
5  Cc.  of  distilled  water,  drawing  the  acid  solu- 
tion into  the  second  separator.  Repeat  the 
shaking  out  again,  using  10  Cc.  of  distilled 
water,  and  add  the  aqueous  solution  to  the  sec- 
ond separator.  Reject  the  ether  in  the  first 
separator,  introduce  a  small  piece  of  red  litmus 
paper  into  the  second  separator,  add  enough 
ammonia  water  to  render  the  liquid  alkaline, 
and  25  Cc.  of  ether,  and  then  shake  the  separa- 
tor vigorously  during  one  minute ;  draw  off  the 
alkaline  aqueous  liquid  into  another  separator, 
and  transfer  the  ether-solution  to  a  flask.  Add 
20  Cc.  of  ether  to  the  alkaline  liquid  in  the 
separator,  shake  it  for  one  minute,  and,  having 
allowed  the  liquids  to  separate,  draw  off  the 
alkaline  liquid  into  the  other  separator,  and 
transfer  the  ether-solution  to  the  flask.  Again 
shake  out  the  alkaline  liquid  with  10  Cc.  of 
ether,  and,  when  the  fluids  have  separated,  re- 
ject the  alkaline  liquid  and  add  the  ether-solu- 
tion to  the  liquid  in  the  flask.  Distil  the  ether 
from  the  flask  with  the  aid  of  a  water-bath,  and 
dissolve  the  alkaloidal  residue  in  12  Cc.  of 
tenth-normal  sulphuric  acid  V.S.,  warming  it 
gently  on  a  water-bath  if  necessary.  Then  add 
five  drops  of  hematoxylin  T.S.  and  titrate  with 
fiftieth-normal  potassium  hydroxide  V.S.  Divide 
the  number  of  cubic  centimeters  of  fiftieth-nor- 
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mal  potassium  hydroxide  V.S.  used,  by  5,  sub- 
tract the  quotient  from  12  (the  12  Cc.  of  tenth- 
normal sulphuric  acid  V.S.  taken),  and  multiply 
the  remainder  by  0.0238,  and  this  product  by 
10,  which  will  give  the  percentage  of  alkaloids 
in  the  Ipecac."  U.  S. 

Fliickiger  (Ph.  Ztg.,  1886,  p.  30)  gives  a  pro- 
cess for  assaying  ipecac,  which  consists  in  ex- 
hausting 10  to  15  grammes  of  the  drug  in  very 
fine  powder  with  boiling  chloroform  to  which  a 
drop  of  solution  of  ammonia  has  been  added; 
the  extraction  is  continued  until  the  chloroform 
passing  through  shows  no  sign  of  alkaloid  when 
treated  with  acidulated  water.  Upon  distilling 
off  the  chloroform,  the  emetine  is  left  in  a  very 
pure  condition,  and  may  be  dried  at  100°  C. 
and  weighed,  or  perhaps  more  conveniently 
titrated  with  Mayer's  reagent.  He  found  the 
average  quantity  of  emetine  in  ipecac  root  not 
to  exceed  1  per  cent.  (P.  J.,  1886,  643.)  H.  W. 
Jones  approves  of  this  method,  and  modifies 
it  by  treating  the  residue  from  the  chloroformic 
solution  with  water  and  diluted  sulphuric  acid, 
filtering,  and  recovering  the  alkaloid  by  means 
of  chloroform  and  ammonia.  (P.  J.,  1886,  p. 
277.)  For  other  methods  see  a  paper  by  A.  B. 
Lyons,  A.  J.  P.,  1885,  pp.  531,  542;  also  Lyon's 
Assay  of  Drugs,  1899,  181,  187. 

Uses. — Ipecac  is  in  large  doses  emetic,  in 
smaller  doses,  diaphoretic  and  expectorant,  and 
in  still  smaller,  stimulant  to  the  stomach,  ex- 
citing appetite  and  facilitating  digestion.  In 
quantities  not  quite  sufficient  to  cause  vomiting, 
it  produces  nausea,  and  frequently  acts  on  the 
bowels.  As  an  emetic  it  is  mild,  but  tolerably 
certain,  and  free  from  corrosive  or  narcotic 
properties,  and  especially  fitted  for  use  when 
no  other  effect  than  emptying  the  stomach  is 
desired.  It  was  employed  as  an  emetic  by 
the  natives  of  Brazil  when  that  country  was 
first  settled  by  the  Portuguese,  but,  though  de- 
scribed in  the  work  of  Pison,  it  was  not  known 
in  Europe  until  1672,  and  did  not  come  into 
use  until  some  years  afterwards.  John  Hel- 
vetius,  grandfather  of  the  famous  author  of 
that  name,  having  been  associated  with  a  mer- 
chant who  had  imported  a  large  quantity  of 
ipecac  into  Paris,  employed  it  as  a  secret 
remedy,  and  with  so  much  success  in  dysentery 
and  other  bowel  affections  that  general  attention 
was  drawn  to  it,  and  the  fortunate  physician 
received  from  Louis  XIV.  a  large  sum  of  money 
and  public  honors  on  the  condition  that  he 
should  make  it  public.  Ipecac  appears  to  have 
a  stimulant  effect  upon  the  general  glandular 
structures  in  the  digestive  tract,  which  renders 
it  of  great  value  in  tropical  dysenteries.  As  a 
nauseating  remedy  it  is  used  in  croup,  and  as  a 
diaphoretic  combined  with  opium,  in  numerous 
diseases.  (See  Pulvis  Ipecacuanhce  et  Opii.) 
Its  expectorant  properties  render  it  useful  in 
the  early  stages  of  acute  bronchitis.  It  has 
been  given,  also,  with  supposed  advantage,  in 
very  minute  doses,  in  dyspepsia,  and  in  chronic 
disease  of  the  gastro-intestinal  mucous  mem- 
brane, and  as  an  anti-emetic.     Ipecac  is  most 


conveniently  administered,  as  an  emetie,  in  the 
form  of  powder  suspended  in  water,  and  if  it 
fails  to  act  in  15  to  20  minutes  the  dose  should 
be  repeated;  this  may  be  done  several  times 
with  entire  safety.  Both  cephaeline  and  eme- 
tine are  powerful  emetics,  and  in  overdoses  vio- 
lent poisons.  They  have  been  found  in  the 
lower  animals  to  be  powerful  depressants  of 
the  motor  side  of  the  spinal  cord  and  to  kill 
by  a  centric  paralytic  asphyxia.  They  are  also 
depressant  to  the  heart  itself.  On  account  of 
the  violence  of  their  action  they  are  very  rarely 
used  in  practical  medicine.  According  to 
several  writers  the  dose  of  impure  emetine  is 
about  a  grain  (0.065  Gm.),  of  the  pure  not 
more  than  an  eighth  of  a  grain  (0.008  Gm.), 
repeated  at  proper  intervals  until  it  causes 
vomiting.  An  ointment  made  with  one  part  of 
powdered  ipecac,  one  of  olive  oil,  and  two  of 
lard,  rubbed  once  or  twice  a  day  for  a  few 
minutes  upon  the  skin,  produces  a  copious  and 
very  permanent  eruption,  but  is  at  present 
only  very  rarely  employed  as  a  counter-irri- 
tant. 

Dose,  emetic,  twenty  to  thirty  grains  (1.3  to 
2  Gm.) ;  nauseating,  two  grains  (0.13  Gm.); 
diaphoretic,  one  grain  (0.065  Gm.) ;  stomachic, 
one-fourth  to  one-half  grain  (0.016  to  0.032 
Gm.). 

Off.  Prep. — Acetum  Ipecacuanha,  Br.  (from 
liquid  extract)  ;  Fluidextractum  Ipecacuanhas, 
U.  8.  (Br.)  ;  Pilula  Ipecacuanha?  cum  Scilla,  Br.; 
Pilulae  Laxativa  Composite,  U.  S.;  Pulvis  Ipecac- 
uanha et  Opii,  U.  S.  (Br.)  ;  Syrupus  Ipecac- 
uanha;, U.  8.;  Tinctura  Ipecacuanha  et  Opii, 
U.  8.  (from  fluidextract )  ;  Trochiscus  Ipecac- 
uanha, Br.;  Trochiscus  Morphina  et  Ipecac- 
uanha, Br.;  Vinum  Ipecacuanha,  U.  8.  (from 
fluidextract),  Br.   (from  liquid  extract). 

JALAPA.  U.  S.,  Br. 

JALAP 

(ja-Ia'pa) 

"  The  dried  tuberous  root  of  Exogonium 
Purga  (Wenderoth)  Bentham  (Fam.  Convolvu- 
lacece),  yielding,  when  assayed  by  the  process 
given  below,  not  less  than  8  percent,  of  total 
resin,  but  not  more  than  1.5  percent,  of  resin 
soluble  in  ether."  U.  S.  "  The  dried  tubercules 
of  Ipomoea  Purga,  Hayne."    Br. 

Radix  Jalapre,  Radix  Ipomcearum  ;  Jalap  Tubgreux 
ou  officinal,  Fr.  Cod.;  Tubera  Jalapa,  P.  O.;  Jalape, 
Jalapenknollen,  Jalapenwurzel.  O. ;  Gialappa,  Scla- 
rappa,  It. ;  Jalapa  (Raiz  de),  Sp. 

The  precise  botanical  origin  of  jalap  re- 
mained long  unknown.  It  was  at  first  ascribed 
by  Linnaeus  to  a  Mirabilis,  and  afterwards  to 
a  new  species  of  Convolvulus,  to  which  he  gave 
the  name  of  C.  Jalapa.  The  correctness  of  the 
latter  reference  was  generally  admitted,  and,  as 
the  Ipomoza  macrorrhiza  of  Michaux,  growing 
in  Florida  and  Georgia,  was  believed  to  be 
identical  with  the  C.  Jalapa  of  Linnaeus,  it  was 
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thought  that  this  valuable  drug,  which  had  been 
obtained  exclusively  from  Mexico,  might  be  col- 
lected within  the  limits  of  the  United  States; 
but  the  error  of  this  opinion  was  soon  demon- 
strated. John  R.  Coxe  of  Philadelphia,  re- 
ceived living  roots  of  jalap  from  Mexico  in 
1827,  and  succeeded  in  producing  a  perfect 
flowering  plant,  of  which  a  description,  by 
Nuttall,  was  published  in  the  Am.  J.  M.  S. 
for  January,  1S30.  The  same  plant  has  since 
been  cultivated  in  various  parts  of  Europe,1 
and  has  been  introduced  into  the  Neilgherry 
Hills  of  India,  where  it  grows  vigorously.  J.  H. 
Balfour  (Curtis 's  Bot.  Mag.,  Feb.  1847)  main- 
tains that  the  plant  belongs  to  the  genus 
Exogonium  of  Choisy,  as  defined  in  De  Can- 
dolle's  Prodromus,  being  distinguished  from 
Ipomoea  by  its  exserted  stamens.  Bentham  and 
Hooker,  however,  do  not  acknowledge  the 
validity  of  the  various  genera  into  which 
Ipomoea  has  been  broken  up  by  Choisy  [Genera 
Plantarum,  ii.).  Englcr  and  Prantl  have  re- 
stored the  genus  Exogonium  [E.  Purga  (Wen- 
der.),  Benth.]  for  the  plant  yielding  the  root 
called  jalap. 

Exogonium.  Purga,  Balfour,  Curtis's  Bot. 
Mag.,  3d  ser.,  vol.  iii.  tab.  4280;  B.  &  T.  186. 
Ipomora  Jalapa,  Nuttall ;  Carson,  Illuat.  of 
Med.  Bot.,  ii.  13,  pi.  61.  Ipomoza  Purga,  Hayne, 
Darstcll.  und  Beschreib.,  etc.,  xii.  33  and  34; 
Lindley,  Flor.  Med.,  396. — The  root  of  this 
plant  is  a  roundish  somewhat  pear-shaped 
tuber,  externally  blackish,  internally  white,  with 
long  fibres  proceeding  from  its  lower  part,  as 
well  as  from  the  upper  rootstalks.  A  tuber 
produced  by  Coxe  was,  in  its  third  year,  be- 
tween two  and  three  inches  in  diameter.  The 
stem  is  round,  smooth,  much  disposed  to  twist, 
and  rises  to  a  considerable  height  upon  neigh- 
boring objects,  about  which  it  twines.  The 
leaves  are  heart-shaped,  entire,  smooth,  pointed, 
deeply  sinuated  at  the  base,  prominently  veined 
on  their  under  surface,  and  supported  upon 
long  footstalks.  The  lower  leaves  are  nearly 
hastate,  or  with  diverging  angular  points.  The 
flowers,  which  are  larjre  and  of  a  lilac-purple 
color,  stand  upon  peduncles  about  as  long  as 
the  petioles.  Each  peduncle  supports  two  or, 
more  rarely,  three  flowers.  The  calyx  is  with- 
out bracts,  five-leaved,  obtuse,  with  two  of  the 
divisions  external.  The  corolla  is  funnel-form. 
The  stamens  are  five  in  number,  with  oblong, 
white,  somewhat  exserted  anthers.  The  stigma 
is  simple  and  capitate. 

The  jalap  plant  is  a  native  of  Mexico,  where 
it  is  dug  during  the  whole  year,  and  usually 
dried  over  the  hearths  of  the  Indian  huts.  It 
derives  its  name  from  the  city  of  Jalapa,  in 
the  state  of  Vera  Cruz,  in  the  neighborhood  of 
which  it  grows,  at  the  height  of  about  6000 
feet  above  the  ocean.  The  drug  is  brought 
from  the  port  of  Vera  Cruz  in  bags  containing 

1  The  jalap  grows  freely  in  the  south  of  England, 
but  the  season  is  too  short  for  the  production  of 
seed  by  it.  although  the  root  has  yielded  11.97  per 
cent  of  resin.   (P.  J.,  Feb.  1869.) 


usually  between  100  and  200  pounds.1  The 
jalap  plant  is  now  successfully  cultivated  in 
the  government  cinchona  plantations  in  India. 
Analyses  of  the  Indian  tubers  show  that  when 
grown  on  fresh  soil  they  contain  from  16  to 
17  per  cent,  of  resin,  and  that  by  manuring  the 
percentage  is  notably  increased,  even  to  22  per 
cent.  For  an  account  of  the  cultivation  of 
jalap  in  Madras,  see  Am.  Drug.,  1896,  127. 

Properties. — The  tuber  comes  either  whole, 
or  divided  longitudinally  into  two  parts,  or  in 
transverse  circular  slices.  The  entire  tubers  are 
irregularly  roundish,  or  ovate  and  pointed,  or 
pear-shaped,  usually  much  smaller  than  the  fist, 
and  the  larger  ones  marked  with  circular  or 
vertical  incisions,  made  to  facilitate  their  dry- 
ing. The  root  is  preferred  in  this  state,  as  it 
is  less  apt  to  be  defective  and  is  more  easily 
distinguished  from  the  adulterations  than  when 
sliced.  A  much  larger  proportion  eomes  entire 
than  formerly,  indicating  a  greater  scarcity  of 
the  older  roots,  which  it  is  necessary  to  slice 
in  order  to  dry  them  properly.  The  tuber  is 
heavy,  compact,  hard,  brittle,  with  a  shining 
undulated  fracture,  not  fibrous,  but  exhibiting 
irregular  dark  concentric  lines,  and,  when  ex- 
amined under  the  microscope,  numerous  com- 
pound starch  grains,  clustered  crystals  of  cal- 
cium oxalate,  and  cells  containing  resin  (resin- 
ous points  when  viewed  under  a  low  magni- 
fying power).  Externally  the  tuber  is  brown 
and  wrinkled,  internally  of  a  grayish  color, 
diversified  by  concentric  darker  circles,  in  which 
the  matter  is  denser  and  harder  than  in  the 
intervening  spaces.  Jalap  is  always  kept  by 
pharmacists  in  the  state  of  powder,  which  is 
of  a  yellowish-gray  color,  and  when  inhaled  irri- 
tates the  nostrils  and  throat,  and  provokes 
sneezing  and  coughing.  The  odor  of  the  root, 
when  cut  or  broken,  is  heavy,  sweetish,  and 
rather  nauseous ;  the  taste  is  sweetish,  somewhat 
acrid,  and  disagreeable.  Jalap  is  officially  de- 
scribed as  follows :  "  Napif orm,  pyriform  or 
oblong,  3  to  8  Cm.  long  and  1  to  5  Cm.  in 
diameter,  the  large  roots  often  incised,  more 
or  less  wrinkled,  dark  brown,  with  lighter  col- 
ored spots,  and  short  transverse  ridges;  hard, 
compact,  internally  dark  brown,  with  numerous 
concentric  circles  composed  of  small  resin  cells; 
fracture  resinous,  lustrous,  not  fibrous;  odor 
slight,  but  peculiar,  smoky  and  sweetish;  taste 
sweetish  and  acrid."  U.  S.  It  yields  its  active 
properties  partly  to  water,  partly  to  alcohol, 
and   completely  to   diluted  alcohol. 

Buchner  and  Herberger  supposed  that  they 
had  discovered  a  basic  substance,  which  they 
called  jalapin.  G.  A.  Kayser  found  that  the 
resin  of  jalap  previously  discovered  by  Cadet 
de  Gassicourt  consists  of  two  portions,  one  of 
which,  amounting  to  seven  parts  out  of  ten, 
is  hard  and  insoluble  in  ether,  the  other  is  soft 
and  soluble  in  that  menstruum.    The  hard  resin 


'The  root  of  I.  pandurata  (L.),  Meyer,  Man  Root, 
Man  of  the  Earth,  of  this  country,  is  sometimes  met 
with  in  American  commerce.  C.  Manz  found  a  resin 
in  it.      (A.  J.  P..  1881,  384.) 
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he  named  rhodeoretin,  and  found  to  be  identical 
with  the  jalapin  of  Buehner  and  Herberger. 
By  reaction  with  the  alkalies  it  is  converted  into 
an  acid,  called  rhodeoretinic  aoid.  Rhodeoretin 
is  slightly  soluble  in  water,  freely  so  in  alcohol, 
and  insoluble  in  ether,  chloroform,  or  ben- 
zene, and  the  alcoholic  solution  is  precipi- 
tated both  by  ether  and  water.  It  is  dissolved 
by  solutions  of  the  alkalies,  more  quickly 
if  heated,  and  is  not  precipitated  by  acids, 
having  become  soluble  by  conversion  into 
the  acid  above  referred  to.  It  purges  violently 
in  the  dose  of  three  or  four  grains,  and  is  sup- 
posed to  be  the  active  principle  of  jalap. 
Mayer  confirmed  and  extended  the  observations 
of  Kayser.  He  gave  the  name  of  convolvulin 
to  Kayser's  rhodeoretin,  and  stated  its  formula 
as  CaiHsoOie.  This  substance  is  colorless  when 
pure,  dissolving  easily  in  ammonia  water,  and 
is  not  reprecipitated  by  acids,  because  of  its 
conversion  into  convolvulinic  acid,  which  is  a 


of  volatile  methylethyl-acetic  acid,  C6H10O2,  one 
molecule  of  purginic  acid,  C25H46O12,  and  one 
molecule  of  convolvulinic  acid,  C45H80O28.  (See 
also  A.  Pharm.  1901,  373.)  This  latter  is 
amorphous,  yielding  a  white  hygroscopic  pow- 
der soluble  in  water  and  alcohol,  insoluble  in 
ether;  strong  sulphuric  acid  colors  it  red  or 
brown-red;  by  the  action  of  acids  one  molecule 
of  convolvulinic  acid  yields  five  molecules  of  a 
glucose  and  one  molecule  of  convolvulinolic 
acid,  C15H30O3,  which  is  insoluble  in  water, 
melts  at  51.5°  C,  is  not  colored  by  sulphuric 
acid,  and  is  isomeric  with  jalapinolie  acid  and 
scammonolic  acid,  both  of  which  melt  at  from 
63°  to  64°  C.  A.  F.  Stevenson  (N.  R.,  1879, 
359)  has  studied  the  two  resins  found  in  jalap, 
and  furnishes  a  tabular  statement  of  the  differ- 
ences between  the  soft  resin  jalapin  and  the 
hard  resin  convolvulin,  which  is  given  in  the 
following  table.  For  the  method  of  obtaining 
the  resin  of  jalap  pure,  see  Resina  Jalapce. 


1.  Action  of  solvents. 

2.  Reactions  with  Oxidizing  Agents  on  convolvulin  and  jalapin 
dissolved  in  concentrated  sulphuric  acid. 

Solvent. 

Jalapin. 

Convolvulin. 

Agent. 

Jalapin. 

Convolvulin. 

Chloroform. 

Readily  soluble. 

Slightly  soluble. 

Potassium  dichro- 

Produces    odor    of 

Produces    odor    of 

Ether. 

Very  soluble. 

Insoluble. 

mate. 

rancid  butter  and 

rancid  butter  and 

Petrol,  naphtha. 

Slightly  soluble. 

Insoluble. 

reddish    brown 

olive-green  color. 

Oil  of  turpentine. 

Slightly  soluble. 

Insoluble. 

color. 

Benzene. 

Slightly  soluble. 

Insoluble. 

Potassium  per- 

Same reactions. 

Same  reactions. 

Carbon  disulph. 

Easily  soluble. 

Insoluble. 

manganate. 

Water. 

Slightly  soluble. 

Slightly  soluble. 

Hydrochloric  acid. 

Slightly  soluble. 

Readily  soluble. 

Sulphuric  acid. 

Very  soluble,  with 

Readily  soluble, 

Potassium  nitrate. 

Same  reactions,  but 

Same  reactions. 

production    of 

with    production 

not  so  strong. 

maroon     color 

of  bright  red  color- 

changing to  black. 

ation. 

Potassium  hydrox- 

Easily soluble. 

Easily  soluble,  with 

Potassium   chlo- 

Same reactions,  but    Same  reactions. 

ide. 

production  of  odor 
of   whisky    when 
heated. 

rate. 

not  so  strong. 

Ammonia  water. 

Readily    soluble, 

Slightly  soluble. 

Manganese   diox- 

Same odor,  and  color 

Same  odor,  and  color 

more  so  than  con- 

ide. 

dark  green. 

rose-pink. 

volvulin. 

hydroxide  of  the  glucoside  convolvulin.  This, 
on  being  treated  with  nitric  acid,  yields  sebacic 
acid.  Convolvulin  possesses  in  a  high  degree 
the  purgative  properties  of  jalap.  Mayer  ob- 
tained from  Ipomoza  orizabensis  a  resin  which 
he  called  jalapin,  which  was  afterwards  shown 
by  Keller  to  be  identical  with  the  resin  of  scam- 
mony.  Mayer's  jalapin  differs  from  convol- 
vulin in  being  soluble  in  ether.  The  formula 
of  jalapin,  according  to  Samuelson,  is  C34 
H56O16.  Poleck  (A.  J.  P.,  1892,  p.  465)  con- 
tinued the  investigation  of  the  jalapin  from 
I.  orizabensis,  and  confirmed  the  identity  of  it 
with  scammonin,  giving  it  the  formula  C34 
H6eOi8.  He  suggested  that  the  name  of 
jalapin,  which  is  misleading,  should  be  replaced 
by  orizabin.  A.  Kromer  (Ph.  Z.  R.,  1894,  Nos. 
1-7)  also  made  a  study  of  convolvulin.  He 
finds  it  to  be  lsevogyrate,  and  gives  it  the  for- 
mula C61H108O27,  which  was  later  changed  (Die 
Glykoside,  Van  Rijn,  1900,  p.  391),  and  is  now 
given  by  Hoehnel  as  C54H96O27,  which  is  de- 
duced from  its  analysis  and  decomposition  pro- 
ducts; alkalies  decompose  it  into  one  molecule 


Jalap  is  apt  to  be  attacked  by  worms,  which, 
however,  are  said  to  devour  the  amylaceous  or 
softer  parts,  and  to  leave  the  resin,  so  that  the 
worm  eaten  drug  is  more  powerfully  purgative 
than  that  which  is  sound.  Thus,  out  of  397 
parts  of  the  former,  Henry  obtained  72  parts 
of  resin,  while  from  an  equal  quantity  of  the 
latter  he  procured  only  48  parts.  Hence, 
worm  eaten  jalap  should  be  employed  for  ob- 
taining the  resin,  but  should  not  be  pulverized, 
as  it  would  afford  a  powder  of  more  than  the 
proper  strength.  The  drug  is  also  liable  to 
various  adulterations,  or  fraudulent  substitu- 
tions, which,  however,  can  usually  be  detected 
without  difficulty.  Those  which  have  attracted 
particular  attention  are  mentioned  in  the  note 
below.1 


1  Tampico  Jalap  (Purga  de  Sierra  Oorda,  Mex- 
ican.)— This  drug  closely  resembles  in  appearance, 
odor,  and  taste  the  true  jalap,  but  the  tubers  are 
somewhat  smaller,  more  elongated  and  shrivelled. 
According  to  Ambrose  Andouard,  it  is  the  jalap  digits 
majeur  of  Guibourt.  Through  the  efforts  of  Daniel 
Hanbury  of  London,  aided  by  two  Prussian  officials 
In  Mexico,   Hugo  Finck,  vice-consul  at  Cordova,  and 
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The  percentage  of  resin  is  determined  by  the 
following  assay  process: 

Assay.  U.  S.  (8th  Rev.)— "  Jalap,  in  No.  60 
powder,  ten  grammes;  Ether,  Alcohol,  Chloro- 

E.  Bonecke,  consul-general  at  Mexico,  the  origin  of 
the  drug  was  traced  to  the  state  of  Guanajuato, 
where  It  grows  along  the  Sierra  Gorda,  near  San 
Luis  de  la  Paz.  In  this  place  it  Is  purchased  from 
the  Indians,  and  conveyed  by  mules  to  Tampico, 
where  it  enters  into  commerce.  Through  the  agency 
of  the  same  gentlemen,  Hanbury,  after  some  failures, 
succeeded  in  obtaining  a  living  tuber,  from  which  he 
raised  a  flourishing  plant  that  proved  to  be  an  unde- 
ecrlbed  species  of  the  genus  Ipomcea,  differing  from 
/.  Purga  by  its  bell-shaped  corolla  and  pendulous 
flower-buds.  To  it  Hanbury  gave  the  name  /.  simu- 
lant (A.  J.  P.,  July.  1870).  H.  Spirgatis  of  Konigs- 
berg,  obtained  a  resin  by  preparing  a  tincture  of 
the  Tampico  jalap,  evaporating,  washing,  boiling  the 
residue  in  water,  redlssolving  in  alcohol,  and  decolor- 
izing by  charcoal.  He  gave  it  the  name  of  tampicin. 
Its  physical  properties  are  similar  to  those  of  the 
Jalap  resin.  It  is  brittle,  tasteless,  inodorous,  in- 
soluble in  water,  soluble  In  ether  and  alcohol,  and 
In  solution  has  a  feeble  acid  reaction.  By  strong 
alkalies  It  is  changed  into  a  soluble  acid  which 
Spirgatls  calls  tampioio  acid.  By  the  action  of 
diluted  sulphuric,  nitric,  or  hydrochloric  acid,  it  Is 
converted,  slowly  if  cold,  but  rapidly  with  heat,  into 
a  peculiar  acid  called  tatnpicolic,  with  sugar.  For 
the  mode  of  preparing  these  acids,  and  their  prop- 
erties, the  reader  is  referred  to  an  article  in  .V.  R., 
July,  1871,  p.  50.  The  melting  point  of  tampicin 
Is  130°  C.  ;  its  formula  is  CMHMOu.  The  percentage 
of  It  yielded  by  the  drug  varies  from  a  minimum  of 
10  per  cent.  (Hanbury)  to  a  maximum  of  15  per  cent. 
(Umney).      Andouard  states  that  It  Is  purgative. 

According  to  Herlant,  even  In  powder  it  is  easy  to 
detect  the  presence  of  the  root  of  Mirabilis  Jalapa, 
which  Is  sometimes  used  as  an  adulterant  to  jalap, 
by  the  presence  of  aclcular  raphldes  (calcium 
oxalate).  Tampico  Jalap  can  also  be  distinguished 
from  the  Vera  Cruz  variety  by  the  microscope.  In 
Tampico  jalap  the  starch  is  arranged  in  little  com- 
pact masses  in  the  cell,  while  In  Vera  Cruz  jalap 
the  starch  occurs  In  grains  irregularly  united,  or 
Isolated  and  much  larger  than  those  of  the  Tam- 
pico variety.  The  agglomerated  masses  of  resin  In 
the  Tampico  jalap  are  smaller  than  those  in  the  Vera 
Cruz  jalap. 

Mechoacan.—  Jalap  is  said  to  be  sometimes  adul- 
terated with  bryonia  root,  but  no  instance  of  the 
kind  has  come  under  our  notice,  and  the  two  drugs 
are  so  widely  different  that  the  fraud  should  be  in- 
stantly detected.  (See  Bryonia.  Part  II.)  It  is 
probable,  however,  that  the  adulteration  which  has 
been  considered  as  bryonia  root  is  the  mechoacan, 
which  in  Europe  is  sometimes  called  American  bryony 
and  was  formerly  erroneously  supposed  to  be  derived 
from  a  species  of  Bryonia.  Mechoacan  is  a  product 
of  Mexico,  which  was  taken  to  Europe  even  before 
the  Introduction  of  jalap.  The  plant  producing  It 
has  been  conjectured  to  be  /.  pandurata  (L. ),  Meyer,  of 
Mlchaux,  which  is  believed  to  grow  in  Mexico  near 
Vera  Cruz,  as  well  as  in  our  Southern  States,  and 
the  root  of  which  is  said  to  weigh,  when  of  full  size, 
from  fifty  to  sixty  pounds,  and,  according  to  Bald- 
win, has  little  or  no  purgative  power.  But  this 
origin  is  quite  uncertain  ;  Guibourt  states  that  the 
mechoacan  of  Europe  is  the  product  of  Asclepias  con- 
trayerva.  (J.  P.  C,  lv..  1806.)  Mechoacan  is  in  cir- 
cular slices,  or  fragments  of  various  shapes,  white 
and  farinaceous  within,  and,  as  found  in  the 
European  markets,  generally  destitute  of  bark,  of 
which,  however,  portions  of  a  yellowish  color  some- 
times continue  to  adhere.  The  larger  slices  are 
sometimes  marked  with  faint  concentric  striae,  and 
upon  the  exterior  surface  are  brown  spots  and  lig- 
neous points,  left  by  the  radicles  after  removal. 
(Guibourt.)  Though  tasteless  when  first  taken  Into 
the  mouth.  It  becomes  after  a  time  slightly  acrid.  It 
Is  very  feebly  purgative.     We  have  seen  flat  circular 

?teces  of  root,  mixed  with  jalap,  altogether  answering 
his  description,  except  that  the  cortical  portion  still 
remained,  between  which  and  the  starchy  parenchyma 
there  was  an  evident  line  of  division. 

Orizaba  Root.  Male  Jalap.  Light.  Woody,  or 
Fusiform  Jalap.  Jalap  Stalks.  Purgo  Macho 
(Mexican). — This  Is  the  product  of  a  plant  named 
by  M.  Ledanois  Convolvulus  orizabensis.  now  known 
as  I.  orizabensis  (Pell.),  Ledan..  from  the  city 
of  Orizaba,  In  the  neighborhood  of  which  It  grows 
abundantly.  A  description  of  it  was  first  published 
In  this  countrv  by  D.  B.  Smith,  in  a  paper  In 
A.  J.  P.   (U.  22).     For  an  account  of  the  plant  the 


form,  Distilled  Water,  each,  a  sufficient  quantity. 
Insert  a  pledget  of  purified  cotton  in  the  neck 
of  a  funnel  or  small  glass  percolator,  introduce 
the  powdered  Jalap  and  pour  ether  upon  it, 

reader  Is  referred  to  the  same  journal  (x.  224). 
The  recent  root  Is  large,  spindle-shaped,  sometimes 
twenty  inches  in  length,  branched  at  its  lower  ex- 
tremity, yellow  on  its  outer  surface,  and  white  and 
milky  within.  The  drug,  as  described  by  Guibourt, 
is  in  circular  pieces,  two  or  three  inches  in  diameter, 
or  in  longer  and  more  slender  sections.  As  we  have 
seen  it,  the  shape  of  the  pieces  is  often  such  as  to 
Indicate  that  the  root  has  been  sliced  transversely 
and  each  circular  slice  divided  vertically  into  quar- 
ters. The  horizontal  cut  surface  is  dark  from  ex- 
posure, unequal  from  the  greater  shrinking  In  desicca- 
tion of  some  parts  than  others,  and  presents  the 
extremities  of  numerous  fibres,  which  are  often  con- 
centrically arranged,  and  run  in  the  longitudinal 
direction  of  the  root.  Internally  the  color  is  grayish, 
and  the  texture,  though  much  less  compact  than 
that  of  Jalap,  is  sometimes  almost  ligneous.  The 
taste  Is  at  first  slight,  but  after  a  time  becomes 
somewhat  acrid  and  nauseous.  It  has  cathartic 
properties  similar  to  those  of  the  true  Jalap,  but 
feebler,  requiring  to  be  given  in  a  dose  of  from 
thirty  to  sixty  grains  in  order  to  operate  effectively. 
(J.  P.  C,  xxiv.  166.)  The  resin  of  C.  orizabensis, 
which  has  been  unfortunately  named  jalapin  by 
Mayer,  Is,  according  to  that  chemist,  changed  by  boil- 
ing with  baryta  water  into  an  acid  called  jalapio  acid, 
and  both  jalapin  and  jalapic  acid  are  glucosldea, 
being  resolved  by  boiling  with  dilute  acid  Into  glucose, 
and  a  peculiar  substance  which  he  designates  as 
jalapinol.  (See  J.  P.  C,  3e  ser.,  xxix.  123.)  It 
differs    from    jalap    resin    in    consisting    of    only    one 

Crlnciple,  which  is  entirely  soluble  In  ether.  But 
oth  resins  are  distinguished  from  all  others  by 
being  gradually  dissolved  in  concentrated  sulphuric 
acid,  and  deposited  again  after  some  hours  In  a 
soft  state,  (tvirm.  Oaz.,  No.  03;  from  Ann.  Ch.  Ph.) 
Its  formula  Is  C»«HMOn.  Samuelson  (In.  Dis.,  Bres- 
lau,  1883),  who  has  made  a  study  of  it,  considers 
It  CO  be  the  anhydride  of  the  dibasic  Jalapic  acid, 
CiiHjoOig  -  2BUO  =  Cs4HMOig.  Potassium  permanganate 
oxidizes  Jalapinol  to  Jalaplnolic  acid,  CuHmOi.  Han- 
bury and  Fliicklger  obtained  11.8  per  cent,  of  It 
from  the  root,  and  state  that  It  Is  probably  the 
Jalapin  of  English  pharmacy.  It  is  considered  by 
chemists  Identical  with  the  resin  of  seammony,  and 
Is  afllrmed  to  have  similar  drastic  properties.  These 
results  were  confirmed  by  I'oleck  (Joe.  cit.)  except 
that  jalapinol   could   not   be   obtained. 

Rose-scented  Jalap.  Overgrown  Jalap. — A  false 
Jalap  was  some  years  since  brought  into  market,  Im- 
ported from  Mexico  Into  New  York  In  considerable 
quantities,  and  was  offered  for  sale  under  the  name 
of  overgrown  jalap.  A  specimen  brought  to  Philadel- 
phia and  examined  by  a  committee  of  the  College 
of  Pharmacy  presented  the  following  characters.  It 
was  In  light,  entire  or  vertically  sliced  tubers,  of 
different  forms  and  magnitudes,  spindle-shaped,  ovate 
and  kidney-form,  some  as  much  as  six  Inches  long 
and  three  thick,  others  much  smaller,  externally 
somewhat  wrinkled,  with  broad,  flattish,  light-brown 
ridges,  and  shallow  darker  furrows,  Internally  grayish 
white,  with  distant  darker  concentric  circles,  some- 
times uniformly  amylaceous,  of  a  dull  rough  fracture, 
a  loose  texture,  a  slight,  peculiar,  and  sweetish  odor, 
and  a  feeble  Jalap-like  taste.  The  powder  was  of  a 
light-gray  color,  and  did  not  Irritate  the  nostrils  or 
throat  during  pulverization.  The  root  differed  from 
mechoacan  by  the  absence  of  the  marks  of  rootlets, 
and  from  male  jalap  by  the  want  of  a  fibrous  struc- 
ture. It  yielded  by  analysis.  In  100  parts.  3  of  a 
soft  and  4  of  a  hard  and  brittle  resin,  17  of  gummy 
extract,  28  of  starch  and  lnulin,  10  of  gum  and 
albumen,  23.2  of  lignin.  and  14.8  of  saccharine  matter 
and  salts  of  lime,  including  loss.  In  doses  of  from 
fifteen  to  twenty  grains  it  produced  no  effect  on 
the  system.  A  similar  root  was  described  by  Gui- 
bourt by  the  name  of  rose-scented  jalap.  It  was 
taken  to  France  from  Mexico,  mixed  with  genuine 
jalap.  It  proved  as  Inefficacious  as  overgrown  Jalap  as 
a  purgative,  and  probably  had  the  same  origin.  This 
spurious  drug  is  probably  the  product  of  a  Convol- 
vulus or  Ipomcea.     (See  A.  J.  P,  xiv.  289.) 

Two  varieties  of  false  jalap,  imported  into  New 
York,  are  described  by  John  H.  Currie  in  the  N.  Y.  J. 
Pharm.  for  Jan.  1852.  The  first  corresponds  with  the 
root  above  described  as  that  of  Convolvulus  oriza- 
bensis, or  male  jalap,  both  In  appearance  and  In  the 
character  of  Its  resinous  ingredient.  The  second  is 
a  tuberous  root,  resembling.  In  shape,  color,  and  size, 
the    butternut,    or    fruit    of    Juglans    cinerea,    being 


PART    I. 


Jala-pa. 


679 


keeping  the  funnel  or  percolator  well  covered, 
until  50  Cc.  of  percolate  have  been  obtained. 
Transfer  the  percolate  to  a  tared  beaker,  evap- 
orate the  ether  by  means  of  a  water-bath,  and 
weigh  the  residue.  The  weight  multiplied  by 
ten  will  give  the  percentage  of  ether-soluble 
resin  in  the  Jalap.  Continue  the  percolation 
of  the  powder  (which  has  been  exhausted  by 
the  ether)  with  alcohol,  until  100  Cc.  of  per- 
colate have  been  obtained.  Measure  20  Cc.  of 
this  percolate  into  a  separator,  add  20  Cc.  of 
chloroform,  mix  the  liquids  and  then  add 
20  Cc.  of  distilled  water,  and  shake  the  sepa- 
rator thoroughly  for  one  minute.  When  the 
liquids  have  completely  separated,  draw  off  the 
chloroform  into  a  tared  beaker,  wash  the  sepa- 
rator with  5  Cc.  of  chloroform,  and  add  the 
washings  to  the  tared  beaker.  Evaporate  the 
chloroform  with  the  aid  of  a  water-bath,  and 
then  dry  the  residue  to  a  constant  weight.  This 
weight  multiplied  by  fifty  will  give  the  per- 
centage of  resin  insoluble  in  ether  in  the  Jalap. 
Add  to  this  the  percentage  of  ether-soluble  resin 
already  determined,  and  the  result  will  be  the 
percentage  of  total  resin  contained  in  the 
Jalap."  U.  S. 

The  average  percentage  of  resin  in  Jalap  has 
of  late  years  distinctly  lessened;  indeed  this 
fact  has  received  official  recognition.  The 
U.  S.  P.  1890  required  12  per  cent.,  and  the 
French  Codex  1884,  16  to  18  per  cent.  Much 
of  the  commercial  jalap  is  far  below  the  low- 
ered official  standard,  and  this  appears  to  be 
due,  not,  as  believed  by  Fliiekiger,  to  the  ex- 
traction of  the  resin  from  the  roots  in  Mexico, 
but  to  the  fact  that  the  wild  tubers  are  col- 
lected indiscriminately  from  November  to 
March;  the  cultivators  of  India  are  very  care- 
less in  their  methods.  The  lowness  of  the 
U.  S.  P.  standard  (8  per  cent.)  is  to  be  re- 
gretted, especially  as  the  Br.  Ph.  requires  11 
per  cent.,  but  it  is  probably  necessary,  prac- 
tically, to  meet  the  commercial  conditions.  The 
German  Pharmacopoeia  of  1900,  however,  re- 
quires 9  per  cent.  (For  various  analyses  of 
commercial  Jalap  see  U.  S.  D.,  18th  ed.,  also 
J.  P.,  lxxii.  p.  152.) 

black  or  nearly  so  externally,  dull  over  most  of  the 
surface  but  glossy  in  spots,  with  deep  longitudinal 
incisions,  internally  yellow  or  yellowish  white,  with 
a  horny  fracture,  and  upon  the  transversely  cut  sur- 
face marked  with  sparse  dots,  as  if  from  delicate 
fibres.     It  contains  no  resin,  and  appears  to  be  inert. 

In  the  J.  P.  C.  (Dec.  1863,  p.  477,  and  March, 
1864,  p.  212)  three  other  tubers  are  described  by 
Guibourt  which  have  been  offered  in  the  market  for 
jalap, — one  named  false  jalap  of  New  Orleans,  be- 
cause imported  into  France  from  that  city,  the  second 
digitate  jalap  (jalap  digite),  from  the  arrangement 
of  its  component  tubers,  and  the  third  radiated  false 
jalap  (faux-jalap  rayonn6),  from  the  stellate  ap- 
pearance of  the  cut  surface.  These  jalaps  do  not 
closely  resemble  in  physical  properties  the  true  root. 

Another  false  jalap,  some  tubers  of  which  were 
exhibited  to  Procter  by  Mexicans,  who  stated  that 
they  were  produced  on  grounds  in  Mexico  belonging 
to  them,  is  described  by  him  in  A.  J.  P.  (Sept.  1868, 
I.  389),  to  which  the  reader  is  referred  for  a  par- 
icular  account  of  it.  Though  differing  in  shape  and 
Interior  structure  from  genuine  jalap,  they  had  pre- 
cisely the  odor  of  that  product,  and  a  similar 
wrinkled  appearance  and  mottled  brown  color  ex- 
ternally, and  were  probably  derived  from  a  plant 
either  of  the  same  genus  aa  jalap  or  of  one  closely 
related  to  it. 


B 


"  Jalap,  when  assayed  by  the  process  de- 
scribed under  '  Jalapae  Resina,'  should  yield  not 
less  than  9  nor  more  than  11  per  cent,  of  resin 
having  the  properties  of  the  official  resin."  Br. 
For  Alcock's  method  of  assay  see  A.  J.  P., 
1892,  533.1 

Jalap  should  be  rejected  when  it  is  light, 
of  a  whitish  color  internally,  of  a  dull  fracture, 
spongy,  or  friable.  Powders  of  calomel  and 
jalap,  taken  on  long  voyages  to  southern  cli- 
mates, are  said,  when  brought  back,  to  have  be- 
come consolidated,  and  so  far  chemically  altered 
as  plainly  to  exhibit  globules  of  mercury.  This 
change  is  ascribed  by  Schacht  and  Wacken- 
roder  to  a  fungous  growth.  (A.  Pharm., 
xxxix.  239.)  The  best  criterion  of  good  quality 
in  jalap  is  the  proportion  of  its  resinous  con- 
stituent, and  all  specimens  intended  for  use  in 
the  powdered  form,  or  in  any  liquid  prepara- 
tion, should  be  rejected  if  they  contain  less  than 
8  per  cent,  of  resin. 

Uses. — Jalap  is  an  active  cathartic,  operating 
briskly  and  sometimes  painfully  upon  the 
bowels,  and  producing  copious  watery  stools. 
The  aqueous  extract  purges  moderately,  with- 
out much  griping,  and  is  said  to  increase  the 
flow  of  urine.  The  portion  not  taken  up  by 
water  gripes  severely.  The  aqueous  extract  ob- 
tained from  jalap,  previously  exhausted  by 
rectified  spirit,  is  said  to  have  no  cathartic 
effect,  but  to  operate  upon  the  kidneys.  (Dun- 
can.) The  alcoholic  extract,  usually  called  resin 
of  jalap,  purges  actively,  and  often  produces 
severe  griping.  From  these  facts  it  would 
appear  that  the  virtues  of  this  cathartic  do 
not  depend  exclusively  upon  any  one  prin- 
ciple. Experiments,  however,  by  John  C.  Long 
of  Philadelphia,  seem  to  show  that  the  gummy 
extract,  which  he  took  in  the  quantity  of  a 
drachm  without  any  effect,  is  inert,  while  the 
soft  resin,  or  that  soluble  in  ether,  which  was 
thought  to  have  but  feeble  power,  if  any,  acted 
powerfully  as  a  hydragogue  cathartic  in  a  dose 
of  three  grains.  (A.  J.  P.,  1861,  p.  489.)  Jalap 
was  introduced  into  Europe  in  the  latter  part 
of  the  sixteenth  or  the  beginning  of  the  seven- 
teenth century,  and  at  one  time  ranked  among 
the  purgative  medicines  most  extensively  em- 
ployed. It  is  applicable  to  most  cases  in  which 
an  active  cathartic  is  required,  and  from  its 
hydragogue  powers  is  especially  adapted  to  the 
treatment  of  dropsy.  It  is  generally  given  in, 
connection  with  other  medicines,  which  assist  or 
qualify  its  operation.  In  dropsical  complaints 
it  is  usually  combined  with  potassium  bitar- 
trate.     With  calomel  it  forms  a  cathartic  com- 


1  The  question  as  to  possible  substitutes  for  the 
official  species  is  also  growing  in  importance.  Fliiek- 
iger pointed  out  that  the  seeds  of  the  Ipomcea 
hederacea  (Kaladana  seeds)  yield  8  per  cent,  of  resin 
identical  with  that  obtained  from  Ipomcea  Purga,  and 
the  Additions  to  the  British  Pharmacopoeia  now 
recognize  Kaladana  and  its  resin.  Shimoyama  of 
Tokio,  has  shown  that  jalap  resin  can  be  obtained 
from  the  Ipomcea  triloba  (Pharbitis  triloba)  of 
Japan.  M.  K.  Hyrano  confirms  this,  and  states  that 
the  seeds  of  the  plant  have  long  been  used  In  Japan, 
under  the  name  of  "  kengashi."  (For  details,  and 
method  of  extracting  the  resin,  see  P.  J.,  Oct.  1888.) 
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pound  which  has  long  been  highly  popular,  in 
the  United  States,  in  bilious  fever  and  other 
complaints  attended  with  congestion  of  the 
liver  or  portal  circle.  In  overdoses  it  may  pro- 
duce dangerous  hypercatharsis.  It  is  said  to 
purge  when  applied  to  a  wound.  Jalapin  when 
taken  internally  is  probably  absorbed,  but  as 
yet  its  presence  has  never  been  detected  in  the 
urine,  and  it  remains  uncertain  whether  it  is 
eliminated  or  destroyed.  Miiller  (In.  Dis., 
Dorpat,  1885)  found  traces  of  it  in  the  blood, 
and  even  in  the  heart,  lungs,  and  spleen,  of 
cats  poisoned  with  it. 

The  dose  of  jalap,  in  powder,  is  from  ten  to 
twenty  grains  (0.65  to  1.3  Gm.) ;  of  the  extract, 
from  four  to  eight  grains  (0.26  to  0.5  Gm.) ;  of 
the  resin,  from  two  to  four  grains  (0.13  to  0.26 
Gm.).  The  dose  of  calomel  and  jalap  is  five 
grains  (0.32  Gm.)  of  each;  of  potassium  bitar- 
trate  and  jalap,  two  drachms  (7.7  Gm.)  of  the 
former  and  from  ten  to  fifteen  grains  (0.65  to 
1.0  Gm.)   of  the  latter.* 

Off.  Prep. — Extractum  Jalapse,  Br.;  Pulvis 
Jalapae  Compositus,  U.  8.,  Br.;  Pulvis  Scam- 
monii  Compositus,  Br.;  Rcsina  Jalapae,  U.  8. 
{Br.)-t   Tinctura  Jalapae,  Br. 

KAOLINUM.  U.  S.,  Br. 

KAOLIN 

(ka-o-li'num) 

"A  native  aluminum  silicate,  consisting  chiefly 
of  the  pure  silicate  [H^AtaSiaOa  -f-  H2O  = 
257.12],  powdered  and  freed  from  gritty  par- 
ticles by  elutriation."  U.  S.  "A  native  alumin- 
ium silicate,  powdered,  and  freed  from  gritty 
particles  by  elutriation."   Br. 

Terra  porcellanea  ;  Porcelain  Clay.  Fuller's  Earth, 
Bolus  Alba  ;  Terre  a,  porcelalne,  Fr. ;  I'orcellanerde, 
Porcellantbon,    O. 

This  substance  was  introduced  into  the 
U.  S.  P.  (8th  Rev.)  for  the  purpose  of  forming 
the  basis  of  the  new  official  preparation  Cata- 
plasma  Kaolini   (see  page  306). 

Kaolin,  Al2(Si0a)3  +  Al20(OH)4,  occurs  in 
abundant  deposits  as  a  decomposition  product 
of  felspar;  the  latter  is  a  double  silicate  of 
aluminum  and  alkali,  and  in  its  weathering,  the 
alkali  is  gradually  eliminated.  A  pure  kaolin 
contains  approximately  47  per  cent,  of  silica, 
40  per  cent,  of  alumina,  and  13  per  cent,  of 
water. 

Pure  kaolin  is  almost  infusible,  but  the 
presence  of  impurities,  notably  undecomposed 

1  The  British  Addendum  recognizes  the  following 
preparation  : — "  Tinctura  Jalapa:  Composita.  Com- 
pound Tincture  of  Jalap.  Jalap,  in  No.  40  powder, 
1  oz.,  262  grains  [Imperial]  or  80  grammes:  Scam- 
mony,  in  No.  40  powder,  175  grains  [Imperial]  or 
20  grammes ;  Turpeth,  In  No.  40  powder,  88  grains 
[Imperial]  or  10  grammes;  Alcohol  (60  per  cent.) 
a  sufficient  quantity.  Moisten  the  mixed  powders 
with  two  fluid  ounces  [Imp.  meas.]  or  one  hundred 
cubic  centimetres  of  the  Alcohol,  and  complete  the 
percolation  process.  The  resulting  Tincture  should 
measure  one  pint  [Imp.  meas.]  or  one  thousand  cubic 
centimetres. 

Dose,  1  to  1  fluidrachm."    Br. 


felspar,  increases  its  fusibility  greatly.  On  the 
other  hand,  fire  clays  which  are  infusible  are 
kaolins  containing  a  considerable  amount  of 
free  silica. 

Large  deposits  of  kaolin  have  been  recently 
opened  in  Florida.  It  is  now  used  extensively 
for  clarifying  oils,  such  as  lard  and  cotton  seed 
oils  and  mineral  lubricating  oils.  It  is  officially 
described  as  "  a  soft,  white,  or  yellowish-white 
powder,  or  in  lumps,  having  an  earthy  or  clay- 
like taste,  insoluble  in  water,  and  in  cold  dilute 
solutions  of  the  acids  and  alkali  Irydroxides. 
When  moistened  with  water,  Kaolin  assumes  a 
darker  color  and  develops  a  marked  clay-like 
odor.  If  1  Gm.  of  Kaolin  be  mixed  with 
10  Cc.  of  water  and  5  Cc.  of  sulphuric  acid  in 
a  porcelain  dish,  no  effervescence  should  occur, 
and  if  the  mixture  be  evaporated  until  the  ex- 
cess of  water  has  been  removed,  and  further 
heated  until  dense  white  fumes  of  sulphuric 
acid  appear,  then  after  cooling  and  adding  20 
Cc.  of  water,  boiling  for  a  few  minutes  and 
filtering,  there  should  remain  on  the  filter  a 
gray  insoluble  residue  of  impure  silica.  If 
to  one-half  of  the  filtrate  ammonia  water  be 
added,  a  gelatinous  precipitate  of  aluminum  hy- 
droxide, insoluble  in  excess,  should  be  obtained. 
If  to  the  remaining  half  of  the  filtrate,  sodium 
hydroxide  T.S.  be  added,  it  should  yield  a  gelat- 
inous precipitate  which  is  almost  or  completely 
soluble  in  an  excess  of  the  reagent.  If  2  Gm. 
of  Kaolin  be  rubbed  in  a  mortar  with  10  Cc. 
of  water,  the  mixture  should  not  acquire  more 
than  a  slight  reddish  tint  on  the  addition  of 
0.5  Gm.  of  sodium  salicylate  (absence  of  more 
than  traces  of  iron).  If  Kaolin  be  ignited  at 
a  red  heat,  it  should  leave  not  less  than  85  per- 
cent, of  non-volatile  residue."  U.  S.  The 
British  Pharmacopoeia  describes  it  as  "  a  soft 
whitish  powder  insoluble  in  water  or  in  diluted 
acids.  The  product  of  its  fusion  with  alkalies, 
digested  in  water,  and  neutralized  with  hydro- 
chloric acid,  affords  the  reactions  characteristic 
of  aluminium,  a  gelatinous  precipitate  of  silica 
being  formed."  Br. 

Uses. — Kaolin  is  used  as  an  absorbent  pow- 
der when  dusted  upon  the  surface  of  the  body 
in  irritated  conditions  of  the  skin.  Cimolite  is 
a  perfumed  powder  having  similar  physical 
properties  to  kaolin.  Kaolin  is  not  easily 
affected  by  most  chemical  reagents,  and  it  forms 
a  good  diluent  or  excipient  for  silver  nitrate, 
potassium  permanganate,  or  other  salts  which 
are  decomposed  by  organic  substances. 

Off.  Prep. — Cataplasma  Kaolini,  U.  8.;  Pilula 
Phosphori,  Br. 

KINO.  U.  S.,  Br. 

KINO 

(kl'n6) 

"  The  inspissated  juice  of  Pterocarpus  Mar- 
supium  Roxburgh  (Fam.  Leguminosce) ."    U.  S. 
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"  The  juice  obtained  from  incisions  made  in 
the  trunk  of  Pterocarpus  Marsupium,  Roxb., 
evaporated  to  dryness."  Br. 

Gumml  (s.  Reslna)  Kino ;  Indian  Kino,  Malabar 
Kino;    Kino    de    l'Inde,    Fr.    Cod.;    Kino,    (?. ;    Goma 

qulno,  tip. 

The  term  kino  was  originally  applied  to  a 
vegetable  extract  or  inspissated  juice  taken  to 
London  from  the  western  coast  of  Africa,  and 
introduced  to  the  notice  of  the  profession  by 
Fothergill.  Vegetable  products  obtained  from 
various  other  parts  of  the  world,  resembling 
kino  in  appearance  and  properties,  afterwards 
received  the  same  name,  and  much  confusion 
and  uncertainty  existed,  and  in  some  degree 
still  exist,  in  relation  to  the  botanical  and  com- 
mercial history  of  the  drug.  We  shall  first 
consider  the  general  properties  of  medicines  de- 
nominated kino,  then  the  several  varieties. 

Properties. — Kino,  as  found  in  commerce,  is 
usually  in  small,  irregular,  angular,  shining 
fragments,  seldom  as  large  as  a  pea,  of  a  dark 
reddish-brown  or  blackish  color,  very  brittle, 
easily  pulverizable,  and  affording  a  reddish 
powder,  much  lighter  colored  than  the  drug  in 
its  aggregate  state.  It  is  officially  described  as 
in  "  small,  angular,  dark  red,  shining  pieces, 
brittle,  in  thin  layers  ruby -red  and  transparent; 
inodorous,  very  astringent,  and  sweetish,  tinge- 
ing  the  saliva  deep-red.  Soluble  in  alcohol, 
nearly  insoluble  in  ether,  and  slowly  soluble  in 
cold  water."  U.  S.  If  in  large  masses,  it  may 
be  reduced  without  difficulty  into  these  minute 
fragments.  It  is  without  odor,  and  has  a  bitter, 
highly  astringent  taste,  with  a  somewhat  sweet- 
ish after-taste.  It  burns  with  little  flame,  and 
does  not  soften  with  heat.  It  imparts  its  vir- 
tues and  a  deep  red  color  to  water  and  alcohol, 
but  is  nearly  insoluble  in  ether.  Cold  water 
forms  with  it  a  clear  infusion.  Boiling  water 
dissolves  it  more  largely,  and  the  saturated  de- 
coction becomes  turbid  on  cooling,  and  deposits 
a  reddish  sediment.  The  tincture  is  not  dis- 
turbed by  water.  When  long  kept,  it  often 
gelatinizes,  and  loses  its  astringency.  (See 
Tinctura  Kino.)  Kino  undoubtedly  consists, 
chiefly  of  a  modification  of  tannic  acid  or 
tannin,  which  has  received  the  name  of  kino- 
tannic  acid,  with  extractive,  gum,  and  some- 
times probably  a  little  resin,  but  we  need  a 
careful  analysis  of  the  different  well-ascer- 
tained varieties.  The  aqueous  solution  is  pre- 
cipitated by  gelatin,  the  soluble  salts  of  iron, 
silver,  lead,  and  antimony,  mercuric  chloride, 
and  sulphuric,  nitric,  and  hydrochloric  acids. 
The  precipitate  with  iron  is  of  an  olive  or 
greenish-black  color.  The  alkalies  favor  the 
solubility  of  kino  in  water,  but  essentially 
change  its  nature  and  destroy  its  astringency. 
Both  Pharmacopoeias  require  that  kino  should  be 
almost  entirely  soluble  in  alcohol  (90  per  cent.), 
but  should  yield  little  or  nothing  to  ether;  the 
Br.  Ph.  also  demands  that  not  less  than  80  per 
cent,  should  be  soluble  in  boiling  water. 

1.  East  India  Kino.     Malabar  Kino. — This 
is  the  variety  at  present  probably  most  used 


and  most  highly  esteemed,  and  the  only  one 
recognized  by  the  British  and  United  States 
Pharmacopoeias.  Its  origin  was  long  unknown. 
It  is  now  ascertained,  through  the  researches 
of  Pereira,  Royle,  Wight,  and  others,  to  be  the 
product  of  Pterocarpus  Marsupium,  a  lofty 
tree  growing  upon  the  mountains  of  the 
Malabar  coast  of  Hindostan.  Kino  is  the  juice 
of  the  tree  extracted  through  longitudinal  in- 
cisions in  the  bark  and  afterwards  dried  in  the 
sun.  Upon  drying  it  breaks  into  small  frag- 
ments, and  is  put  into  wooden  boxes  for  expor- 
tation. It  is  collected  near  Tellicherry,  and  ex- 
ported from  Bombay.  It  is  sometimes  imported 
into  this  country  directly  from  the  East  Indies, 
but  more  commonly  from  London.  From  a 
communication  in  the  Journal  of  the  Asiatic 
Society  of  Bengal,  by  F.  Mason,  it  appears  that 
kino  is  also  collected  in  the  Tenasserim  prov- 
inces, in  Farther  India,  and  has  been  exported 
from  Maulmain  to  Europe.  It  is  produced  by  a 
tree  called  Pa-douck,  which  was  supposed  to  be 
a  species  of  Pterocarpus,  although  its  precise 
characters  were  not  certainly  known.  (A.  J.  P., 
xxi.  134.)  Christison  subsequently  recognized, 
in  a  description  of  this  tree  furnished  to  him 
by  Begbie  of  Maulmain,  the  precise  char- 
acters of  Pterocarpus  Marsupium,  so  that  this 
kino  has  the  same  origin  as  that  from  Malabar. 
Pterocarpus  indicus,  of  the  Mauritius  Islands, 
where  it  is  known  as  sang  dragon,  also  yields 
a  red  kino  to  commerce. 

Macaranga  Kino  is  obtained  from  Macaranga 
Roxburghii,  Wright,  of  the  Deccan  peninsula. 
It  occurs  in  the  form  of  odorless,  tasteless  tears 
or  irregular  masses.  The  tears  have  fibrous 
fractures  and  when  immersed  in  water  yield  un- 
ravelling fibres  giving  the  appearance  of  a  sea 
anemone.  According  to  Hooper  this  kino  yields 
from  6  to  15  per  cent,  of  a  peculiar  tannin  and 
is  closely  allied  to  Butea  kino,  from  which  it 
is  distinguished  by  fibrous  tears  and  the  fact 
that  it  contains  so  much  gum  which  swells 
without  dissolving  in  water.    (P.  J.,  66,  616.) 

East  India  kino  is  in  small,  angular,  glisten- 
ing fragments,  of  a  uniform  consistence,  ap- 
pearing as  if  formed  by  the  breaking  down  of 
larger  masses.  The  larger  fragments  are 
opaque  and  nearly  black,  but  minute  splinters 
are  sometimes  translucent,  and  of  a  deep  garnet 
redness  when  viewed  by  transmitted  light.  This 
variety  of  kino  is  very  brittle,  readily  breaking 
between  the  fingers,  and  easily  pulverized, 
affording  a  dark  reddish  powder,  a  portion  of 
which,  resulting  from  the  mutual  attrition  of 
the  fragments,  is  often  found  interspersed 
among  them.  When  chewed,  it  softens  in  the 
mouth,  adheres  somewhat  to  the  teeth,  and 
tinges  the  saliva  a  blood-red  color.  In  odor, 
taste,  and  chemical  relations  it  corresponds 
with  the  account  already  given  of  kino  in 
general.  When  kino  is  boiled  in  water,  the 
decoction  deposits,  on  cooling,  a  bright  red  sub- 
stance, and  a  similar  deposition  takes  place 
when  a  cold  filtered  aqueous  solution  is  long 
exposed  with  a  broad  surface  to  the  air.     Ac- 


682 


Kino. 


part  I. 


I 


cording  to  Hennig,  kino  consists  of  tannic  acid 
with  a  trace  of  gallic  acid,  kinoic  acid,  pectin, 
ulmic  acid,  and  inorganic  salts,  with  excess  of 
earthy  bases.  (See  A.  J.  P.,  xv.  544.)  C.  Etti 
obtained  a  new  constituent,  kinoin,  by  extract- 
ing kino  with  ether.  He  finally  adopted  the 
following  method  as  more  practicable.  One 
part  of  gum  kino  is  added  to  2  parts  of  boiling 
diluted  (1  to  5)  hydrochloric  acid.  Kino-red 
immediately  separates  as  a  soft  mass,  becoming 
gradually  solid  on  cooling,  while  the  kinoin, 
mixed  with  a  small  quantity  of  kino-red,  re- 
mains in  solution.  The  solid  residue  is  once 
more  boiled  with  water,  the  liquids  are  united 
and  shaken  with  ether.  The  ethereal  solution, 
on  evaporation,  leaves  a  crystalline  reddish 
residue,  which  is  dissolved  in  hot  water,  on  the 
cooling  of  which  tolerably  pure  crystals  of 
kinoin  are  obtained.  By  continued  recrystal- 
lization  they  are  obtained  colorless.  Their 
formula  is  C14H12O6,  and  kino-red  is  the  anhy- 
dride of  this : 

2C14H12O6  —  HaO  =  C28H22O11 
This  kino-red,  heated  to  160°  to  170°  C,  parts 
with  a  molecule  of  water  and  yields  a  lower  an- 
hydride, C28H20O10.  Both  anhydrides  are  pre- 
cipitated by  gelatin,  but  kinoin  itself  is  not. 
When  heated  with  hydrochloric  acid  to  120°  to 
130°  C,  kinoin  yields  methyl  chloride,  gallic 
acid,  and  catechol,  and  hence  probably  has  the 
constitution  of  a  guaiacol  or  methyl-catechol 
gallate.  Kino  contains  about  1.5  per  cent,  of 
kinoin.  (Ber.  d.  Chem.  Ges.,  N.  R.,  Feb.  1879.) 
Kremel  found  Malabar  kino,  Butea  gum, 
eucalyptus  kino,  and  the  kino  from  Coecoloba 
uvifera  to  be  free  from  Etti's  kinoin,  but  to 
contain  a  body  acquiring,  like  kinoin,  a  red 
color  with  ferric  chloride,  which  proved  to  be 
pyrocatechuic  acid;  this  was  present  either 
alone  or  mixed  with  gallic  acid.  (A.  J.  P.,  1883, 
267.)  In  an  examination  made  by  David 
Hooper  of  ten  varieties  of  East  Indian  kino, 
the  proportion  of  tannic  acid  was  found,  after 
thoroughly  drying  the  kino,  to  vary  from  80  to 
97  per  cent,  of  the  whole  mass.  {Agricultural 
Ledger  of  India,  No.  11,  1901.) 

2.  West  India  or  Jamaica  Kino. — This  is 
believed  to  be  the  product  of  the  Coecoloba 
uvifera,  L.,  or  sea-side  grape,  a  tree  twenty  feet 
or  more  in  height,  bearing  beautiful  broad  shin- 
ing leaves,  and  large  bunches  of  purple  berries, 
to  which  it  owes  its  vernacular  name.  It  grows 
in  the  West  Indies  and  neighboring  parts  of 
the  continent.  The  kino  is  said  to  be  obtained 
by  evaporating  a  decoction  of  the  wood  and 
bark,  which  are  very  astringent.  Many  years 
since,  a  thick  reddish-brown  liquid  was  im- 
imported  into  Philadelphia  from  the  West 
Indies,  which,  when  dried  by  exposure  to  the 
air  in  shallow  vessels  or  by  heat,  afforded  an 
extract  having  all  the  properties  of  kino,  for 
which  it  was  sold  by  the  druggists.  This  has 
long  been  exhausted,  but  some  years  since,  a 
considerable  quantity  of  West  India  kino  was 
brought  into  this  market,  which  may  still  be 
found  in  small  quantities  in  commerce.     It  was 


contained  in  large  gourds,  into  which  it  was 
evidently  poured  while  in  a  liquid  or  semi-liquid 
state,  and  then  allowed  to  harden.  When  taken 
from  the  gourd  it  breaks  into  fragments  of 
various  sizes,  upon  an  average  about  as  large 
as  a  hazelnut,  and  having  some  tendency  to  the 
rectangular  form.  The  consistence  of  these 
fragments  is  uniform,  their  surface  smooth  and 
shining,  and  their  color  a  dark  reddish  brown 
approaching  to  black.  They  are,  however, 
neither  so  glistening  nor  so  black  as  the  East 
India  kino.  In  mass  they  are  quite  opaque, 
but  in  thin  splinters  are  translucent  and  of  a 
ruby  redness.  They  are  readily  broken  by  the 
fingers  into  smaller  fragments,  are  easily  pul- 
verized, and  yield  a  dull-reddish  powder,  con- 
siderably lighter  colored  than  that  of  the  former 
variety.  The  West  India  kino  is  without  odor, 
and  has  a  very  astringent,  bitterish  taste,  with 
a  scarcely  observable  sweetish  after-taste.  It 
adheres  to  the  teeth  when  chewed,  though  rather 
less  than  the  East  India  variety,  and  colors  the 
saliva  red.  The  solubility  of  Jamaica  kino  was 
very  carefully  examined  by  Robert  Bridges, 
who  found  that  cold  water  dissolved  89  per 
cent.,  and  ordinary  official  alcohol  94  per  cent. 
The  portion  dissolved  by  alcohol  and  not  by 
water  was  probably  of  a  resinous  nature,  as 
it  appeared  to  be  viscid,  and  very  much  im- 
peded the  filtration  of  the  aqueous  solution. 
Considering  the  nature  of  this  substance,  the 
form  of  kino  in  which  it  was  found  is  probably, 
like  that  from  the  East  Indies,  an  inspissated 
juice.  Guibourt,  who  states  that  Jamaica  kino 
is  but  slightly  dissolved  by  cold  water,  must 
have  operated  on  a  different  product. 

3.  South  American  Kino.  Caraccas  Kino. 
In  1839,  an  astringent  extract  was  described 
which  had  recently  been  introduced  into  our 
market,  derived  from  Caraccas,  and  known  by 
that  name  to  the  druggists.  Since  that  period 
it  has  come  much  more  extensively  into  use. 
It  is  probably  the  same  as  that  described  by 
Guibourt,  in  the  last  edition  of  his  History  of 
Drugs,  as  the  kino  of  Colombia.  As  imported, 
'this  variety  of  kino  is  in  large  masses,  some 
weighing  several  pounds,  covered  with  thin 
leaves,  or  exhibiting  marks  of  leaves  upon  their 
unbroken  surface,  externally  very  dark,  and  in- 
ternally of  a  deep  reddish-brown  or  dark  port- 
wine  color.  It  is  opaque  in  the  mass,  but  trans- 
lucent in  thin  splinters,  very  brittle,  and  of  a 
fracture  always  shining,  but  in  some  masses 
wholly  rough  and  irregular,  in  others  rough 
only  in  the  interior,  while  the  outer  portion, 
for  an  inch  or  two  in  depth,  breaks  with  a 
rather  smooth  and  uniform  surface,  like  that 
of  the  West  India  kino.  This  outer  portion  is 
easily  broken  into  fine  angular  fragments,  while 
the  interior  crumbles  quite  irregularly.  Some 
of  the  masses  are  very  impure,  containing 
pieces  of  bark,  wood,  leaves,  etc.;  others  are 
more  homogeneous,  and  almost  free  from  im- 
purities. The  masses  are  broken  up  by  means 
of  a  mill  so  as  to  resemble  East  India  kino, 
from    which,    however,    this   variety   differs   in 
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being  more  irregular,  less  sharply  angular,  more 
powdery,  and  less  black.  On  comparing  the 
finer  and  more  angular  portions  of  the  masses 
of  this  kino  with  the  West  India  variety,  Geo. 
B.  Wood  could  discover  no  difference  between 
the  two  kinds  either  in  color,  lustre,  taste,  or 
other  sensible  property.  The  colors  of  the 
powder  were  also  identical.  South  American 
kino  was  found  by  Bridges  to  yield  93.5  per 
cent,  to  cold  water,  and  93  per  cent,  to  alcohol; 
so  that,  while  it  has  almost  the  same  solubility 
as  Jamaica  kino  in  alcohol,  it  is  somewhat  more 
soluble  in  cold  water.  The  aqueous  solution  hi 
this  case  was  not  embarrassed  by  the  adhesive 
matter  which  impeded  the  filtration  in  the 
former  variety,  and  the  want  of  a  minute  pro- 
portion of  resinous  matter  in  the  South  Ameri- 
can kino  is  the  only  apparent  difference  be- 
tween the  two  drugs.  It  is  not  improbable  that 
they  are  derived  from  the  same  plant,  and  there 
is  no  difficulty  in  supposing  that  this  may  be 
the  Coccoloba  uvifera,  as  that  tree  grows  as  well 
upon  the  continent  as  in  the  islands. 

4.  African  Kino. — The  original  kino  em- 
ployed by  Fothergill  was  known  to  be  the  pro- 
duct of  a  tree  growing  in  Senegal,  and  upon 
the  banks  of  the  Gambia,  on  the  western  coast 
of  Africa,  but  the  precise  character  of  the  tree 
was  not  ascertained  until  a  specimen,  sent  home 
by  Mungo  Park  during  his  last  journey,  enabled 
the  English  botanists  to  decide  that  it  was  the 
Pterocarpus  erinaceus  of  Lamarck  and  Poiret.1 
The  Edinburgh  and  Dublin  Colleges  accordingly 
referred  kino  in  chief  to  this  plant,  but,  in  so 
doing,  overlooked  the  fact  that  not  one  of  the 
varieties  now  used  is  brought  from  Africa. 
The  importation  of  African  kino  has  long 
ceased.2  In  1896,  however,  a  consignment  of 
African  kino  reached  London.     It  was  exam- 

1 A  particular  account  of  Pterocarpus  erinaceus 
and  its  concrete  juice,  with  a  figure,  by  W.  P. 
Daniell,  is  contained  in  the  P.  J.  for  August,  1854 
(vol.  xiv.  p.  55). 

3  Butea  gum,  which  has  sometimes  been  mistaken 
for  African  kino,  is  the  concrete  juice  of  the  Butea 
frondosa,  Roxb.,  or  Dhak-tree  of  Hindostan.  and  also 
to  some  extent  of  B.  superba.  The  juice  flows  from 
natural  fissures,  and  from  wounds  made  in  the  bark 
of  the  tree,  and  quickly  hardens.  It  is  in  small 
elongated  tears,  or  irregular  angular  masses,  less  in 
Blze  than  a  grain  of  barley,  apparently  black  and 
opaque,  but  translucent  and  of  a  ruby-red  color  when 
examined  in  small  fragments  by  transmitted  light ; 
In  some  specimens  the  tears  are  much  paler  than  de- 
scribed, and  of  a  very  beautiful  ruby  tint.  Many  of 
the  tears  have  small  portions  of  bark  adhering  to 
them.  They  are  very  brittle,  and  readily  pulverizable. 
yielding  a  reddish  powder.  They  are  very  astringent 
to  the  taste,  do  not  adhere  to  the  teeth  when  chewed, 
and  tinge  the  saliva  red.  The  relations  of  this  pro- 
duct to  water,  alcohol,  and  other  chemical  reagents 
are  nearly  the  same  as  those  of  ordinary  kino.  When 
freed  from  impurities,  consisting  of  from  15  to  25 
per  cent,  of  wood,  bark,  sand,  etc.,  it  contains,  ac- 
cording to  E.  Solly,  73.26  per  cent,  of  tannin,  5.05 
of  soluble  extractive,  and  21.67  of  gum  and  other 
soluble  substances.  It  is  used  in  the  arts  in  India, 
and  might  undoubtedly  be  employed  as  kino  in  medi- 
cine. It  is,  however,  very  seldom  imported  into 
England,  and  never,  at  present,  into  this  country. 
Pereira  found  a  quantity  in  an  old  drug  store  in 
London,  and  sent  a  portion  to  Guibourt,  from  which 
that  writer  drew  up  his  description  of  African  kino. 
It  is  possible  that  the  kino  which  formerly  reached 
us,  full  of  small  pieces  of  wood.  bark,  etc.,  may 
have  been  the  Butea  gum.  For  a  description  of  the 
seeds  of  B.  frondosa  from  which  Bengal  Kino  is  de- 
rived, see  Ph.  Rev.,  1896,  232. 


incd  by  E.  M.  Holmes,  who  stated  that  it  was 
evidently  yielded  by  P.  erinaceus.  (C.  D.,  1896, 
226.)  It  is  said  to  be  still  used  by  the  Portu- 
guese of  Angola,  under  the  name  of  Sangue  de 
Drago.  As  described  by  Fothergill,  the  African 
kino,  for  which  he  proposed  the  name  of  gummi 
rubrum  astringens  Gambinense,  was  in  lumps 
of  about  the  size  of  those  of  gum  Senegal  or 
dragon's  blood,  and  so  similar  in  appearance  to 
the  latter  that  a  good  judge  might  easily  be 
deceived.  These  lumps  were  hard,  brittle, 
opaque,  and  almost  black,  but  minute  frag- 
ments were  reddish  and  transparent  like  garnet. 
The  drug  was  inodorous,  of  a  strongly  astrin- 
gent and  sweetish  taste,  and  soluble  in  water 
to  the  extent  of  about  five  or  six  parts  out  of 
seven,  forming  a  deep  red  astringent  infusion. 
There  can  be  little  doubt  that  this  variety  of 
kino  is  a  concrete  juice,  which  exudes  either 
spontaneously  or  from  wounds  in  the  bark, 
and  hardens  in  the  air.  {Med.  Obs.  and  Inq., 
i.  358.) 

East  African  Kino. — This  drug  in  external 
characteristics  resembles  Malabar  kino,  but  its 
pieces  are  very  sharply  angular.  It  is  the  pro- 
duct of  the  Pterocarpus  Bussei,  Harms,  and 
has  been  chemically  examined  by  E.  Schaer,  who 
states  that  it  contains  neither  pyrocatechin  nor 
kinoin,  but  otherwise  affords  reactions  similar 
to  those  of  Malabar  kino. 

5.  Australian  Kino.  Botany  Bay  Kino. 
Red  Gum. — This  kino  was  formerly  supposed 
to  be  yielded  by  Eucalyptus  resinifera,  but  is 
now  known  to  be  produced  by  a  very  large 
number  of  species.  It  is  occasionally  obtained 
in  dry  masses  in  the  crevices  in  trees,  some- 
times by  incisions  into  the  bark,  but  more 
usually  is  simply  scraped  off  the  outside  of 
the  tree.  It  has  been  stated  that  five  hundred 
pounds  of  the  kino  are  sometimes  yielded  in 
a  single  year  by  one  tree,  but  this  seems  to 
be  a  great  exaggeration.  Occasionally  the 
juice  reaches  England  unevaporated.1  Austra- 
lian kino  usually  occurs  in  dark,  reddish-brown 
masses  or  grains,  which  when  sufficiently  thin 
may  be  translucent  and  garnet-like.  It  is  very 
likely  to  contain  much  foreign  matter,  espe- 
cially the  scrapings  from  the  bark.  Coming 
from  so  many  sources,  it  varies  considerably 
in  its  physical  characteristics  and  its  relations 
to  solvents.  Although  the  Australian  kino  is 
produced  by  so  many  trees  and  is  much  used 
in  Australia,  it  does  not  seem  to  be  an  im- 
portant article  of  commerce.  For  further  in- 
formation concerning  it  the  reader  is  referred 
to  an  elaborate  paper  on  it  by  J.  H.  Maiden, 


1  Kino  juice  has  a  fine  deep  red  color,  a  slightly 
aromatic  odor,  and  a  decidedly  astringent  taste,  and 
on  evaporation  yields  a  genuine  kino  in  varying 
amount.  It  must  not  be  confounded  with  the  so- 
called  Liquid  Kino,  or  apple  tree  juice,  which  is  ob- 
tained from  incisions  in  the  Angophora  intermedia  or 
narrow-leaved  apple  tree  of  Australia.  This  varies 
from  the  consistency  and  colorlessness  of  water  to 
an  orange  brown  or  reddish-brown  liquid  as  thick 
ns  molasses.  It  contains  catechin  and  tannic  acid, 
and  is  said  to  be  especially  employed  for  the  pur- 
poses of  tanning  nets. 
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in  P.  J.,  Oct.  1889  j1  also  A.  J.  P.,  1897,  1. 
Eucalyptus  kino  contains  catechin,  pyrocate- 
chin,  and  kinoin,  and  in  some  specimens  a 
volatile  oil,  giving  a  slightly  aromatic  odor  to 
the  drug,  which  is  especially  developed  by  hy- 
drochloric acid.  (See  also  Eucalypti  Gummi.) 
J.  H.  Maiden  (A.  J.  P.,  1895,  575)  states 
that  Australian  kino  contains  eudesmin  and 
aromadendrin.  The  former  of  these  when 
purified  exists  as  a  pure  white  mass  with  a 
lustre  resembling  spermaceti.  It  is  soluble  in 
hot  water,  but  crystallizes  out  again  on  cooling. 
It  is  soluble  in  alcohol,  ether,  acetic  ether,  and 
chloroform,  but  not  in  benzene,  petroleum 
spirit,  or  carbon  disulphide.  It  is  dissolved  by 
sulphuric  acid  with  a  dark  color  changing  to 
purple,  by  nitric  acid  with  a  beautiful  yellow 
color.  Its  formula  is  given  as  C26H30O8,  and 
its  melting  point  as  99°  C.  The  second  sub- 
stance was  also  obtained  crystallized  from  boil- 
ing water,  and  melted  at  162°  C.  No  analysis 
has  been  made  of  it. 

6.  Myristica  Kino. — There  has  been  pro- 
duced in  Southern  India  a  kino  consisting  of 
smaller  or  larger  angular  pieces,  of  deep  garnet 
color,  in  thin  fragments,  and  having  the  gen- 
eral characteristics  of  Malabar  kino;  according 
to  E.  Schaer,  it  is  a  product  of  Myristica  mala- 
barica,  of  M.  fragrans,  and  probably  of  other 
species  of  the  genus.  In  all  important  respects 
these  kinos  are  said  to  correspond  with  Malabar 
kino,  but  to  be  distinguishable  by  containing 
crystals  of  calcium  tartrate.  Myristica  Kino 
is  probably  a  distinctive  product  from  the  so- 
called  Syndai  varnish,  a  rich  red  fluid  obtained 
from  the  Myristica  gibbosa,  Hook  f.,  and  em- 
ployed in  Assam  as  a  varnish.  It  is  highly 
astringent  and  after  exposure  becomes  per- 
fectly imperviouS|  the  changes  being  due  to  the 
presence  of  a  ferment  or  enzyme.  As  has  been 
shown  by  D.  Hooper  (P.  J.,  June  20,  1903), 
Syndai  varnisli.  if  kept  in  corked  bottles,  gelat- 
inizes in  a  few  weeks.  Edmund  White  made 
an  investigation  into  the  cause  of  the  gelatiniza- 
tion  of  tincture  of  kino  (P.  J.,  May,  1903), 
from  which  it  appeared  that  this  phenomenon 
was  due  to  the  presence  in  the  kino  of  an 
enzyme  belonging  to  the  oxydases,  and  this 
enzyme  was  subsequently  isolated  by  David 
Hooper  from  the  fresh  juice  of  Myristica  gib- 
bosa (Proc.  A.  Ph.  A.,  1903,  733)  yielding  an 
unofficial  variety  of  kino.  It  is  believed  by 
White  that  this  enzyme  may  be  eliminated  from 
the  official  as  well  as  other  kinos  by  a  judicious 
method  of  collection,  and  considers  it  probable 
that  the  following  one,  adopted  by  J.  G.  F. 
Marshall  and  described  in  the  "Agricultural 
Ledger"  (1900,  No.  11,  381),  will  accomplish 
this :  "A  longitudinal  cut  is  made  with  an  axe 
or  knife,  called  macha  kalti,  through  the  bark 
of  the  trees,  down  to  the  cambium,  about  li 
ft.  long,  and  side  cuts  are  made  to  lead  into 

1  The  descriptions  given  by  authors  of  this  kino 
vary,  because  the  Australian  kinos  themselves  vary 
so  much.  Gathered  with  different  degrees  of  care, 
and  from  probably  fifty  species  of  trees,  they,  of 
course,   must  be  of  varying  character. 


this.  A  bamboo  tube  is  then  fixed  at  the  bot- 
tom of  the  main  incision  in  order  to  catch 
the  juice.  In  the  course  of  about  twenty-four 
hours  the  flow  of  gum  ceases  and  the  bamboo 
is  taken  down.  When  several  of  these  bamboo 
cups  are  nearly  full  they  are  taken  to  head- 
quarters and  emptied  into  a  large  cauldron  and 
the  jui«e  boiled.  During  the  boiling,  the  im- 
purities, consisting  of  pieces  of  bark,  wood  and 
leaves,  rise  to  the  surface  and  are  skimmed  off. 
When  sufficiently  concentrated  to  the  consist- 
ence of  a  thick  extract  it  is  exposed  to  the  sun, 
in  thin  layers,  in  shallow  vessels  until  it  is  dry 
enough  to  crumble  to  pieces.  The  kino  is  then 
weighed  and  packed  away  in  wooden  cases." 
(P.  J7  1903,  702.) 

It  is  said  that  catechu,  broken  into  small 
fragments,  has  sometimes  been  sold  as  kino. 
Fortunately,  little  injury  can  result  from  the 
substitution,  as  the  medicinal  virtues  of  the  two 
substances  are  very  nearly  the  same. 

Uses. — Kino  is  powerfully  astringent,  and  in 
this  country  is  much  used  for  the  suppression 
of  morbid  discharges.  In  diarrhoea,  not  at- 
tended with  febrile  excitement  or  inflammation, 
it  is  often  an  excellent  adjunct  to  opium  and 
the  absorbent  medicines,  and  is  a  favorite  ad- 
dition to  chalk  mixture.  It  is  also  used  in 
chronic  dysentery  when  astringents  are  admis- 
sible; in  leucorrhasa  and  diabetes;  and  in  pas- 
sive hemorrhages,  particularly  those  from  the 
uterus  and  the  intestines.  The  infusion  may 
be  made  by  pouring  eight  fluidounces  of  boil- 
ing water  on  two  drachms  of  the  extract,  and 
straining  when  cool.  Aromatics  may  be  added, 
if  deemed  advisable.  The  dose  is  a  fluidounce 
(30  Cc).  The  proportion  of  alcohol  in  the 
tincture  renders  it  frequently  an  unsuitable 
preparation. 

Dose,  ten  to  thirty  grains  (0.65  to  2.0  Gm.). 

Off.  Prep. — Pulvis  Catechu  Compositus,  Br.; 
Pulvis  Kino  Compositus,  Br.;  Tinctura  Kino, 
U.  S.,  Br. 

KRAMERIA.  U.  S.  (Br.) 

KRAMERIA   [Rhatany] 

(kra-me'rl-a) 

u  The  dried  root  of  Krameria  triandra  Ruiz 
and  Pavon  (Peruvian  Krameria),  Krameria 
Ixina  Linne  (Savanilla  Krameria)  or  of  Kra- 
meria argentea  Martius  (Para  or  Brazilian 
Krameria)  ( Fam.  Krameriacea) ."  U.S.  "The 
dried  root  of  (1)  Para  Rhatany,  a  species  of 
Krameria,  attributed  to  Krameria  argentea, 
Mart.;  or  of  (2)  Peruvian  Rhatany,  Krameria 
triandra,  Ruiz  and  Pavon."    Br. 

Krameria;  Radix,  Br.,  Rhatany  Root ;  Radix  Ra- 
tanhae  :  Ratanhia,  Fr.  Cod.;  Radix  Ratanhiae,  P.  Q. ; 
Ratanhiawurzel,  G. ;  Ratania,  It.;  Ratanla  (Ralz  de), 
Sp. 

There  is  a  difference  of  opinion  among  botan- 
ists concerning  the  family  to  which  Krameria 
belongs.  Chodat  (Arch.  d.  Sc.  Phys.  et  Nat.,  t. 
xxiv.,  Nov.  1890)   placed  the  genus  in  a  dis- 
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tinet  order  by  itself, — viz.,  the  Krameriaceae. 
Engler  and  Prantl  consider  its  proper  place  to 
be  among  the  Caesalpinoideffl-Kramerieae  in  the 
fam.  Leguminosee. 

Krameria  triandra,  Ruiz  and  Pavon,  Flor. 
Peruv.  i.  61. — The  rhatany  plant  is  a  shrub, 
having  a  long,  much-branched,  spreading  root, 
of  a  blackish-red  color;  with  a  round,  procum- 
bent, very  dark  colored  stem,  divided  into 
numerous  branches,  of  which  the  younger  are 
leafy  and  thickly  covered  with  soft  hairs,  giving 
them  a  white,  silky  appearance.  The  leaves  are 
few,  sessile,  oblong-ovate,  pointed,  entire,  pre- 
senting on  both  surfaces  the  same  silky  white- 
ness with  the  young  branches.  The  flowers 
are  lake-colored,  and  stand  singly  on  short 
peduncles  at  the  axils  of  the  upper  leaves. 
The  stamens  are  three.  The  nectary  is  of  four 
leaflets,  the  two  upper  spatulate,  the  lower 
roundish  and  shorter.  The  fruit  is  globular,  of 
the  size  of  a  pea,  surrounded  by  stiff  reddish- 
brown  prickles,  and  having  one  or  two  seeds. 
It  is  a  native  of  the  Peruvian  Andes,  growing  in 
dry  argillaceous  and  sandy  places.  It  flowers  at 
all  seasons,  but  is  at  the  height  of  its  bloom  in 
October  and  November.  The  root  is  dug  up 
after  the  rains,  and,  according  to  Tschudi,  it 
is  especially  obtained  in  the  southern  provinces 
of  Peru.  Closely  allied  to  it  is  K.  Ixina,  L., 
which  is,  however,  distinguished  by  having  four 
stamens,  and  occurs  in  Guiana  and  Northern 
Brazil.  The  name  rhatany  is  said  to  express  in 
the  tongue  of  the  Peruvian  Indians  the  creep- 
ing character  of  the  plant  yielding  the  root. 

Rhatany  is  received  in  pieces  of  various 
shapes  and  dimensions,  some  being  simple,  some 
more  or  less  branched,  the  largest  as  much  as 
an  inch  in  thickness,  derived  from  the  main  body 
of  the  root,  the  smallest  not  thicker  than  a  small 
quill,  consisting  of  the  minute  ramifications. 
The  pieces  are  often  nearly  cylindrical,  and  as 
much  as  two  or  three  feet  in  length.  Sometimes 
many  of  the  radicles  are  united  in  a  common 
head,  which  is  short,  and  from  half  an  inch  to 
two  inches  or  more  in  diameter.  The  roots  are 
composed  of  a  dark,  reddish-brown,  slightly 
fibrous,  easily  separable  bark,  and  a  central 
woody  portion,  less  colored,  but  still  reddish  or 
reddish  yellow. 

"  Peruvian  Krameria. — Root-branches  several 
or  many,  usually  attached  to  a  short,  hard,  and 
woody  tap-root,  which  is  1.5  to  4  Cm.  thick, 
roughly  fissured,  and  supporting  a  knotty,  sev- 
eral- to  many-headed  crown;  roots  of  variable 
length,  rarely  exceeding  50  Cm.  and  usually  less 
than  1  Cm.  thick,  cylindrical,  flexuous  or  wavy, 
very  flexible;  externally  light  red-brown,  more 
or  less  marked  with  dark,  scaly  patches,  espe- 
cially upward,  otherwise  smoothish,  devoid  of 
transverse  fissures;  fracture  tough  and  splin- 
tery, the  pinkish-brown  bark  occupying  less 
than  one-third  of  the  radius,  the  wood  yellowish 
or  pinkish- white,  finely  radiate;  inodorous  and 
of  a  very  astringent  taste. 

Savanilla  and  Brazilian  Kramerias. — Branches 
usually  occurring  detached  from  the  tap-root 


and  crown,  less  flexuous  than  those  last  de- 
scribed, externally  of  a  purple-brown  or  choco- 
late brown,  and  with  numerous  transverse 
cracks  or  fissures;  fracture  less  tough  than 
that  of  Peruvian  Krameria,  the  bark  and  wood 
both  darker,  the  bark  occupying  two-fifths 
or  more  of  the  radius,  the  taste  more  astrin- 
gent than  that  of  Peruvian  Krameria."  U.  S.1 
The  British  Pharmacopoeia  now  recognizes 
two  varieties  of  rhatany,  which  it  describes  as 
follows.  "  1.  Para  Rhatany  occurs  in  cylindrical 
pieces,  and  is  characterized  by  its  purplish- 
brown  color  and  smooth  thick  bark,  marked  at 
intervals  by  deep  transverse  cracks,  and  adher- 
ing firmly  to  the  wood,  which  is  of  a  pale  red- 
dish-brown color.    Fracture  short.    2.  Peruvian 

1  There  are  various  rhatanies  in  European  com- 
merce. Savanilla,  or  New  Granada  Rhatany,  Is  yielded 
by  the  K.  tomentosa,  St.  Hil.  (K.  Ixina,  var.  0), 
growing  in  Colombia,  British  Guiana,  and  Northern 
Brazil.  According  to  Fliickiger  and  Hanbury,  it  is 
never  so  knotty  and  irregular  as  the  true  rhatany, 
and  is  well  distinguished  by  its  dull  purplish-brown 
color,  its  thick,  smooth  bark  (J  to  J  the  diameter  of 
the  wood),  marked  with  longitudinal  furrows  and 
here  and  there  deep  transverse  cracks,  and  by  the 
bark  not  easily  splitting  off.  Its  tannic  acid  is 
different  from  that  of  the  Peruvian  drug.  If  the 
powdered  root  be  shaken  with  water  and  reduced 
iron,  filtered,  and  the  liquid  diluted  with  distilled 
water,  an  Intense  violaceous  color  will  be  produced. 
Peruvian  Rhatany,  similarly  treated,  gives  a  dingy 
brown.  Thin  sections  of  true  rhatany,  moistened 
with  a  ferrous  salt,  become  grayish ;  Savanilla 
rhatany,  violet.  Para  Rhatany  was  described  by 
Berg  in  1865,  and  is  believed  to  be  the  root  of 
K.  argentea.  It  is  in  long  pieces  (some  16  to  20 
inches),  from  an  eighth  to  three-quarters  of  an 
Inch  in  thickness,  of  a  dark-gray  or  brownish  color, 
and,  like  the  Savanilla,  becoming  bluish  black  when 
immersed  In  a  solution  of  ferrous  sulphate,  owing 
to  the  presence  of  tannic  acid  in  the  bark.  In  this 
variety  the  root  has  a  peculiar  elasticity  distinguish- 
ing It  from  the  Peruvian  and  Savanilla  varieties. 
Some  of  the  pieces  exhibit  numerous  corky  warts. 
There  are  also  microscopical  characters  which  distin- 
guish it.  Two  forms  of  rhatany  which  Cotton  has 
described  as  Black  and  Brown  Antilles  Rhatany,  be- 
cause produced  in  these  islands,  though  admitted  also 
to  be  derived  from  different  places  on  the  neighboring 
continent,  have  been  pronounced  by  Fliickiger,  after 
a  careful  examination,  to  be  identical  with  the  Para 
rhatany.  (P.  J.  .July,  1870,  p.  84.)  According  to 
the  studies  of  R.  G.  Dunwoody,  this  rhatany  con- 
tains the  same  active  principles  as  the  root  of  K. 
triandra,  but  in  slightly  less  quantity.  (A.  J.  P., 
1890.) 

A  rhatany  appeared  not  long  since  in  the  London 
market  from  Guayaquil.  It  is  described  as  a  large 
woody  root  from  one-half  inch  to  two  inches  in 
diameter.  The  bark  is  of  a  reddish-brown  color 
with  blackish  streaks,  is  thin  in  comparison  to  the 
meditulllum,  is  of  a  fibrous  texture,  and  is  somewhat 
striated  on  the  surface  and  dotted  over  with  small 
warts.  It  has  a  very  astringent  taste,  but  no 
marked  odor.  E.  M.  Holmes  thinks  that  it  Is  not 
the  product  of  the  genus  Krameria.  According  to 
the  analysis  of  Passmore,  Guayaquil  rhatany  con- 
tains a  larger  quantity  of  tannin  than  the  Peruvian 
drug,  but  less  than  the  Para  or  the  Savanilla  rhatany. 
(P.  J.,  xvi.  878.)  A  spurious  rhatany  of  unknown 
botanical  origin,  has  appeared  in  the  English  mar- 
ket coming  from  Peru.  The  root  Is  tapering  and 
varies  from  two  to  three  and  a  half  inches  in  length, 
and  a  quarter  to  five-eighths  of  an  Inch  in  diameter. 
The  bark  is  reddish  brown,  rough,  scaly,  and  longi- 
tudinally grooved.  The  root  has  a  short  fracture 
and  a  meditulllum  of  about  24  wedge  shaped  bundles 
is  odorless  and  of  an  astringent  taste.  For  detailed 
macro-  and  microscopical  descriptions,  see  P.  H. 
Marsden,  P.  J.,  1901,  618. 

According  to  an  analysis  made  in  the  University 
of  Wisconsin,  the  Krameria  lanceolata,  Torrey,  of 
North  America  yields  34.5  per  cent,  of  extract  and 
17  per  cent,  of  tannin,  and  is  therefore  richer  than 
the  official  drug.  When  treated  with  Iron  it  strikes 
a  deep-purple  color,  and  is  thus  easily  distinguished 
from  Para  rhatany,  which  gives  a  dirty  brown,  and 
from  Savanilla  rhatany,  which  gives  a  violet  color. 
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Rhatany  is  characterized  by  its  dark  reddish- 
brown  color  and  its  yellowish  woody  axis,  from 
which  the  bark  readily  separates.  The  bark  is 
thinner  than  that  of  Para  Rhatany,  bright  red- 
dish brown  internally,  and  rough  and  scaly 
except  in  the  smaller  pieces.  Fracture  splin- 
tery." Rhatany  is  without  odor,  but  has  a 
bitter,  very  astringent,  slightly  sweetish  taste, 
which  is  connected  with  its  medicinal  virtues,  and 
is  much  stronger  in  the  cortical  than  in  the  lig- 
neous part.  The  smallest  pieces  are  therefore 
preferable,  as  they  contain  the  largest  propor- 
tion of  the  bark.  The  powder  is  of  a  reddish 
color.  The  virtues  of  the  root  are  extracted  by 
water  and  alcohol,  to  which  it  imparts  a  deep 
reddish-brown  color.  From  the  researches  of 
Vogel,  Gmelin,  Peschier,  and  Trommsdorff,  it 
appears  to  contain  tannic  acid,  lignin,  and 
minute  quantities  of  gum,  starch,  saccharine 
matter,  and  an  acid  which  Peschier  considered 
as  peculiar  and  named  krameric  acid.  The 
tannic  acid  is  in  three  states :  1st,  that  of 
purity,  in  which  it  is  without  color;  2d,  that  of 
phlobaphene  or  anhydride,  in  which  it  has  lost 
its  astringency  and  been  rendered  insoluble  by 
the  action  of  the  air;  and,  3d,  that  of  extractive, 
which  is  a  soluble  combination  of  tannin  and 
its  anhydride,  and  is  the  substance  which  im- 
parts to  the  infusion  and  tincture  their  char- 
acteristic reddish-brown  color.  (Soubeiran,  J. 
P.  C.,  xix.  59G.)  The  tannic  acid  of  rhatany 
(krameria-tannic  or  ratanhia-tannic  acid)  is 
separated  by  treating  the  ethereal  extract  of  the 
bark  with  alcohol,  and  evaporating  the  alcoholic 
solution.  It  gives  a  dark-green  precipitate  with 
ferric  chloride,  a  flesh-colored  one  with  gelatin, 
and  none  with  tartar  emetic.  (Gmelin.)  The 
tannin  of  rhatany,  in  the  presence  of  melted 
potassium  hydroxide,  is  transformed  into  proto- 
catechuic  acid  and  phloroglucin,  and  with  diluted 
acids  gives  glucose  and  a  peculiar  red  coloring 
principle  called  ratanhia  red,  C26H22O11.  (J.  P. 
C,  Janv.  1868,  p.  73.)  The  proportion  of  red 
astringent  matter  obtained  by  Vogel  was  40  per 
cent.  The  mineral  acids  and  most  of  the  metal- 
lic salts  throw  down  precipitates  with  the  infu- 
sion, decoction,  and  tincture  of  rhatany,  and  are 
incompatible  in  prescription. 

In  examining  a  specimen  of  extract  of  rhat- 
any from  America,  Wittstein  discovered  an 
alkaloid,  which  he  thought  to  be  identical  with 
tyrosine.  A  somewhat  different  result  was  ob- 
tained by  Ruge,  who,  after  an  examination, 
showed  that  the  new  alkaloid  is  not  identical 
with  tyrosine,  for  it  has  the  formula  C10H13NO3, 
while  that  of  tyrosine  is  C9H11NO3,  but  is  rather 
homologous  with  it.  Like  tyrosine,  it  is  an 
amido-acid,  and  forms  salts  equally  with  mineral 
acids  and  with  strong  bases.  It  was  called 
ratanhine  by  Ruge.  Gintl  (A.  J.  P.,  1869,  p. 
300)  obtained  ratanhine  from  resina  d'angelim 
pedra,  a  resin  from  Brazil.  Krietmair  has 
also  obtained  this  principle  from  a  sample  of 
extract  of  rhatany.   (See  A.  J.  P.,  1875,  p.  266.) 

Cold  water,  by  means  of  displacement  or  per- 
colation, extracts  all  the  astringency  of  rhatany, 


forming  a  clear  deep-red  infusion,  which  upon 
careful  evaporation  yields  an  almost  perfectly 
soluble  extract.  The  root  yields  its  virtues  also 
to  boiling  water  by  maceration,  but  the  result- 
ing infusion  becomes  turbid  upon  cooling,  in 
consequence  of  the  deposition  of  apotheme  taken 
up  by  the  water  when  heated.  By  boiling  with 
water  a  still  larger  proportion  of  the  apotheme 
is  dissolved,  and  a  considerable  quantity  of  the 
pure  tannin  becomes  insoluble  in  cold  water, 
and  medicinally  inert,  either  by  combining  with 
the  starch  which  is  also  dissolved,  or  by  con- 
version into  apotheme  through  the  agency  of 
the  atmosphere.  The  decoction  is,  therefore, 
an  ineligible  preparation,  and  the  extract  re- 
sulting from  its  evaporation,  though  greater 
in  weight  than  that  from  the  cold  infusion, 
contains  much  less  soluble  and  active  matter. 
Alcohol  dissolves  a  larger  proportion  of  the 
root  than  water,  but  this  is  owing  to  the  solu- 
tion of  apotheme,  and  the  alcoholic  extract 
contains  little  if  any  more  of  the  astringent 
principle  than  that  prepared  by  cold  water, 
while  it  is  encumbered  with  much  inert  matter. 
(See   Extractum   Krameria.) 

Uses. — Rhatany  is  generally  tonic  and  power- 
fully astringent,  and  may  be  advantageously 
given  in  chronic  diarrhoea,  passive  hemorrhages, 
especially  menorrhagia,  some  forms  of  leucor- 
rhosa,  and  in  all  those  cases  in  which  kino  and 
catechu  are  beneficial.  It  has  long  been  used  in 
Peru  as  a  remedy  in  bowel  complaints,  as  a  cor- 
roborant in  cases  of  enfeebled  stomach,  and  as  a 
local  application  to  spongy  gums.  Ruiz,  one 
of  the  authors  of  the  Peruvian  Flora,  first  made 
it  known  in  Europe.  It  was  not  until  after  the 
year  1816  that  it  began  to  come  into  general  use. 
It  has  the  advantage  over  the  astringent  extracts 
imported,  that,  being  brought  in  the  state  of  the 
root,  it  is  free  from  adulteration,  and  may  be 
prescribed  with  confidence.  In  the  form  of 
infusion,  tincture,  and  extract,  rhatany  has 
been  used  locally  in  fissure  of  the  anus,  pro- 
lapsus ani,  and  leucorrhcea. 

Dose,  of  the  powder,  twenty  to  thirty  grains 
(1.3  to  2.0  Gm.) ;  but  the  decoction  (an  ounce 
to  the  pint)  is  preferable,  the  dose  being  from 
one  to  two  fluidounces  (30  to  60  Cc). 

Off.  Prep. — Extractum  Krameriae,  U.  8.,  Br.; 
Fluidextractum  Krameriae,  U.  S.;  Infusum  Kra- 
meriae, Br.;  Liquor  Krameriae  Concentratus,  Br.; 
Pulvis  Catechu  Compositus,  Br.;  Syrupus  Kra- 
meriae, V.  8.  (from  fluidextract)  ;  Tinctura  Kra- 
meriae, V.  S.,  Br.;  Trochisci  Krameriae,  U.  S. 
(Br.)  (from  extract)  ;  Trochiscus  Krameriae  et 
Cocainae,  Br.    (from  extract). 

LACTUCARIUM.  U.  S. 

LACTUCARIUM 

(lac-tu-ca/rl-um) 

"  The  concrete  milk- juice  of  Lactuca  virosa 
Linne  (Fam.  Composite)."  U.  S. 

Lactucarium  Anglicum,  Lactucarium  Germanlcum ; 
Strong-scented  Lettuce,  Green  Endive ;  Lactucarium, 
Fr.  Cod.;  Giftlattichsaft,  G.;  Lactucario,  Sp. 
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The  plants  of  this  genus  yield  when  wounded 
a  milky  juice,  to  which,  indeed,  they  owe  their 
generic  name.  In  some  of  them  this  juice  pos- 
sesses valuable  narcotic  properties.  This  is  the 
case,  among  others,  with  L.  sativa,  L.  virosa, 
and  L.  altissima.  It  was  supposed  that  our 
native  L.  canadensis,  L.,  or  wild  lettuce,  might 
have  similar  virtues,  and  Bigelow  was  informed 
by  physicians  who  had  employed  it  that  it  acts 
as  an  anodyne,  and  promotes  the  secretion  from 
the  skin  and  kidneys.  But,  according  to  Auber- 
gier,  the  milky  juice  of  this  plant  is  of  a  flat 
and  sweetish  taste  without  bitterness,  contains 
much  mannite,  but  no  bitter  principle,  and  is 
destitute  of  narcotic  properties.  (Ann.  Ther., 
1843,  p.  18.)  The  probability  is  that  it  is  nearly 
or  quite  inert.1  Therefore,  though  formerly 
holding  a  place  in  the  U.  S.  Pharmacopoeia,  it 
has  been  discarded.  In  Europe  Lactuca  Scari- 
ola,  L.,  is  said  to  be  substituted  for  the  official 
plant. 

Lactuca  sativa,  Willd.,  Sp.  Plant,  ii.  1523,  B. 
&  T.  161. — The  garden  lettuce  is  an  annual 
plant.  The  stem,  which  rises  above  two  feet,  is 
erect,  round,  simple  below,  and  branching  in  its 
upper  part.  The  lower  leaves  are  obovate, 
rounded  at  the  end,  and  undulating;  the  upper 
are  smaller,  sessile,  cordate,  and  toothed;  both 
are  shining,  and  of  a  yellowish-green  color. 
The  flowers  are  pale  yellow,  small,  and  disposed 
in  an  irregular  terminal  corymb.  Before  the 
flower-stem  begins  to  shoot,  the  plant  contains  a 
bland  pellucid  juice,  has  little  taste  or  odor, 
and  is  much  used  as  a  salad  for  the  table,  but 
during  the  period  of  inflorescence  it  abounds 
in  a  milky  juice,  which  readily  escapes  from 
incisions  in  the  stem,  and  has  been  found  to  pos- 
sess decided  medicinal  as  well  as  sensible  proper- 
ties. The  juice  is  more  abundant  in  the  wild 
than  in  the  cultivated  plants.  The  original  na- 
tive country  of  the  garden  lettuce  is  unknown. 
The  plant  has  been  cultivated  from  time  im- 
memorial, and  flourishes  equally  in  hot  and  tem- 
perate latitudes.  Some  botanists  suppose  that 
L.  virosa  of  the  old  continent  is  the  parent  of 
all  the  varieties  of  the  cultivated  plant. 

Lactuca  virosa,  Willd.,  Sp.  Plant,  iii.  1526; 
Woodv.,  Med.  Bot.,  p.  75,  t.  31;  B.  &  T.  160. 
The  acrid  or  strong-scented  lettuce  is  biennial, 
with  a  stem  from  two  to  four  feet  high,  erect, 
prickly  near  the  base,  above  smooth  and  divided 
into  branches.  The  lower  leaves  are  large, 
oblong-ovate,  undivided,  toothed,  commonly 
prickly  on  the  under  side  of  the  midrib,  sessile, 
and  horizontal ;  the  upper  are  smaller,  clasping, 
and  often  lobed;  the  bracts  are  cordate  and 

1  An  investigation  of  our  native  Lactuca  canadensis 
by  Maisch  has  led  to  conclusions  differing  essentially 
from  those  of  Aubergier.  The  milky  juice  collected 
by  Maisch  himself  from  plants  in  his  neighborhood 
was  converted  quickly  into  a  gelatinous  mass,  that 
shrunk  much  in  drying,  and,  so  far  from  a  flat 
taste,  had  a  persistent  bitterness,  and  a  heavy,  nau- 
seous, narcotic  odor.  Having  prepared  a  syrup  from 
this  concrete  juice,  he  gave  it  for  trial  to  Da  Costa 
and  August  Mtiller,  who  found  it  decidedly  useful, 
and  by  the  latter  physician  it  was  pronounced  quite 
equal  to  the  imported  German  lactucarium.  (A.  J.  P., 
1869,   p.    145.) 


pointed.  The  flowers  are  numerous,  of  a  sul- 
phur-yellow color,  and  disposed  in  a  panicle. 
The  plant  is  a  native  of  Europe. 

L.  virosa  is  lactescent,  and  has  a  strong  dis- 
agreeable odor  like  that  of  opium,  and  a  bitter- 
ish, acrid  taste.  It  was  admitted  by  the  late 
Edinburgh  and  Dublin  Pharmacopoeias  as  one 
of  the  sources  of  lactucarium,  which  it  is  said 
to  yield  in  greater  quantity  and  of  better  qual- 
ity than  the  garden  lettuce.  Schutz  of  Ger- 
many, obtained  only  17  grains,  on  the  aver- 
age, from  a  single  plant  of  the  garden  lettuce, 
while  a  plant  of  L.  virosa  yielded  56  grains. 

Lactucarium  is  chiefly  produced  in  Scot- 
land, in  Rhenish  Prussia,  and  in  France. 
According  to  Fairgrieve,  in  Scotland1  the  plant 
cultivated  is  L.  virosa,  var.  montana.  Late 
in  July  or  early  in  August  the  collectors  pro- 
ceed over  the  field,  cutting  the  head  of  each 
stalk  and  scraping  the  flow  into  their  vessels. 
This  is  repeated  several  times  daily  until  the 
plants  are  exhausted.  (P.  J.,  iii.  972.)  Auber- 
gier is  said  to  have  been  the  only  French 
producer.  He  cultivated  the  L.  altissima,  a 
gigantic  Caucasian  plant,  which  reaches  the 
height  of  9  feet.  In  collecting,  transverse  in- 
cisions were  made  daily,  beginning  at  the  top. 
In  Germany  the  plan  is  the  same  as  that 
practised  in  Scotland.2 

Lactucarium ,3  as  brought  from  England,  is 
in  small,  irregular  lumps,  about  the  size  of  a  pea 
or  larger,  of  a  reddish-brown  color  externally, 
and  of  a  narcotic  odor  and  bitter  taste.  As 
prepared  near  Edinburgh,  it  is  commonly  in 
roundish,  compact,  and  rather  hard  masses, 
weighing  several  ounces.  (Christison.)  A 
variety  known  in  our  market  as  German  lactu- 
carium is  in  pieces  about  an  inch  and  a  half 
long  by  an  inch  in  thickness,  four-sided,  with 
one  side  convex  and  the  three  others  flat,  or 
slightly  concave  from  shrinking,  as  if  quarter 
sections  of  a  saucer-shaped  cake  which  had  been 
divided  before  it  was  quite  dry.  The  color 
on  the  outer  or  convex  surface  is  darkish 
brown,  that  of  the  cut  surfaces  light  yellowish 
brown.  From  experiments  by  Parrish  and 
Bakes,  the  German  appears  to  be  inferior  to 
the  English,  as  44  per  cent,  of  spirituous 
extract  was  obtained  from  the  latter,  and  only 
36  per  cent,  from  the  former,  while  the  two 
extracts  were  about  equal  in  their  sensible 
properties.  (A.  J.  P.,  I860,  p.  226.)  French 
lactucarium  resembles  the  German,  except  in 
being  hi  circular  cakes  about  an  inch  and  a  half 
in  diameter.  The  official  description  is  as  fol- 
lows :  "  Usually  in  quarter  sections  of  hemis- 
pherical masses,  or  in  irregular,  angular  pieces; 

1  For  the  mode  of  cultivating  and  preparing  lac- 
tucarium in  England,  see  a  communication  by  Thos. 
Fairgrieve  to  P.  J.,   June,   1873,   p.   972. 

3  For  various  plans  which  have  been  suggested  for 
collecting  the  drug,  see  14th  ed.  U.  S.  D. 

3  The  thridace  of  Frangois,  at  one  time  supposed 
to  be  identical  with  lactucarium,  is  In  all  proba- 
bility nothing  more  than  the  Inspissated  expressed 
juice  of  lettuce,  and,  indeed,  was  directed  as  such  in 
the  French  Codex  of  1837,  the  leaves  being  rejected, 
and  the  stalks  alone,  near  the  flowering  period,  being 
subjected  to  pressure. 
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externally  dull  reddish-brown  or  grayish-brown ; 
internally  light  brown  or  yellowish,  the  cut 
surface  having  a  waxy  lustre  and  some- 
what porous;  odor  distinct,  opium-like;  taste 
strongly  bitter.  Lactucarium  is  partly  soluble 
in  alcohol  and  in  ether.  When  triturated  with 
water  it  yields  a  turbid  mixture.  When  boiled 
with  water  it  softens  and  yields  a  brownish- 
colored  liquid  which,  after  cooling,  is  not 
colored  blue  by  iodine  T.S."  U.  S.  In  color, 
taste,  and  odor,  lactucarium  bears  considerable 
resemblance  to  opium,  and  has  sometimes  been 
called  lettuce  opium.  It  does  not  attract  mois- 
ture from  the  air.  It  yields  nearly  half  its 
weight  to  water,  with  which  it  forms  a  deep- 
brown  infusion.  It  is  partly  soluble  in  ether 
and  alcohol.  From  its  resemblance  in  sensible 
properties  and  therapeutic  effects  to  opium, 
it  was  conjectured  to  contain  morphine,  or 
some  analogous  principle,  but  this  conjecture 
has  not  yet  been  verified.  Buchner,  Aubergier, 
and  Walz  claim  severally  to  have  discovered  the 
active  principle,  which  has  been  named  lac- 
tucin,  but  the  substances  obtained  by  these 
different  chemists  are  not  exactly  identical  in 
properties,  and  the  lactucin  of  Walz  and 
Aubergier  is  considered  by  Lenoir  as  owing 
its  bitterness  to  impurities,  separated  from 
which  it  is  without  taste  and  inert.  For  a  full 
account  of  the  earlier  analyses  of  lactucarium, 
see  16th  edition  U.  S.  D.  Ludwig  found,  in 
100  parts,  48.63  of  substances  insoluble  in 
water,  and  51.37  of  substances  soluble  in  water. 
Of  the  insoluble  matter  42.64  parts  were  of 
lactucerin  or  lactucone,  in  snow-white  aggre- 
gated granules,  dissolving  in  strong  hot  alco- 
hol which  deposits  it  on  cooling,  readily  soluble 
in  ether  but  insoluble  in  water,  incapable  of 
saponification  by  potassium  hydroxide,  and 
therefore  not  properly  a  fat,  and  in  alcoholic 
solution  faintly  reddening  litmus  paper.  On 
the  other  hand,  Hesse  states  that  lactucone  is  a 
mixture  of  esters,  of  which  one,  C36H8802(C2Ha 
0)a,  is  a  diacetyl  ester  yielding,  when  sapon- 
ified, a-lactucerol,  C36H60O2,  and  acetic  acid, 
while  the  other  is  a  mono-acetyl  ester,  CseHcs 
02(C2H30).  Of  the  51.37  parts  soluble  in 
water,  6.98  were  albumen,  1.75  lactucerin,  held 
in  solution  by  other  substances,  27.68  bitter 
extract  soluble  in  water  and  in  alcohol,  and 
14.96  aqueous  extract  insoluble  in  alcohol  of 
0.830.  The  former  of  these  extracts  was  found 
to  contain  a  peculiar  acid  substance  called  lac- 
tucic  acid,  and  the  lactucin  of  Aubergier. 
Lactucic  acid  is  of  difficult  crystallization,  light 
yellow,  strongly  bitter,  without  sour  taste,  of 
an  acid  reaction,  and  readily  soluble  in  alcohol 
and  water.  It  has  as  much  claim  as  any  other 
discovered  substance  to  be  considered  the  active 
principle  of  lactucarium. 

The  assertion  sometimes  made  that  Lactuca 
virosa  contains  a  mydriatic  alkaloid  has  been 
disproved  by  J.  C.  Braithwaite  and  H.  E. 
Stevenson,  P.  J.,  1903,  148.  Farr  and  Wright 
(P.  J.,  1904,  p.  16)  claim,  however,  to  have 
definitely  established  the  presence  of  a  mydria- 


tic alkaloid,  giving  alkaloidal  reactions  with 
Mayer's  and  Thresh's  reagents,  and  producing 
a  powerful  mydriatic  effect  upon  the  eye.  Be- 
sides the  above  ingredients,  Ludwig  found  in 
lactucarium  a  substance  resembling  inanuite, 
oxalic  acid,  another  organic  acid  not  well  de- 
termined, a  soft  resin,  potassium,  magnesium, 
and  ferric  oxide.  Distilled  with  diluted  sul- 
phuric acid,  it  gave  an  acid  product  smelling 
like  lactucarium,  which,  saturated  with  calcium 
carbonate,  and  again  distilled  with  potassium 
bisulphate,  yielded  an  acid  fluid  having  the  odor 
of  valerian.     (A.  J.  P.,  xx.  57.) 

Kromayer  [Arm.  Ch.  Ph.,  105,  p.  3)  found 
also  lactucopikrin,  C44H32O21,  a  brown,  amor- 
phous, and  very  bitter  substance  of  weak  acid 
reaction.  It  is  easily  soluble  in  water  and  alco- 
hol. Ludwig's  lactucic  acid  Kromayer  considers 
to  be  an  oxidation  product  of  lactucopikrin. 

Hesse  {Jlandworterbuch,  iv.  p.  8)  prepared 
lactucerin,  and  finds  it  to  crystallize  in  white 
needles,  fusing  point  210°  C,  soluble  in  hot  lig- 
roin,  chloroform,  and  benzene.  On  fusion  with 
potassium  hydroxide  it  yields  acetic  acid  and 
lactuceryl  alcohol,  C18H30O,  which  forms  white 
needles,  fusing  at  162°  C,  and  is  easily  soluble 
in  ether,  chloroform,  and  hot  alcohol.  Hesse  has 
since  (Ann.  Ch.  Ph.,  234,  p.  243)  determined 
that  lactucarium  contains  the  acetates  of  a- 
and  p-lactucerol,  CiellsoO.  These  compound 
ethers  are  saponified  with  alcoholic  potash  and 
water  added,  which  precipitates  a-  and  /3-lac- 
tneeroL  These  are  washed,  dried  in  the  air, 
and  taken  up  with  boiling  alcohol.  On  cooling, 
a-lactucerol  separates  out  first  and  can  be 
purified  by  reerystallization,  while  the  /3-lac- 
tucerol  is  obtained  from  the  mother  liquor. 
The  acetate  of  a-lactucerol  fuses  at  210°  C, 
while  that  of  /3-lactucerol  fuses  at  230°  C. 
For  an  examination  of  Russian  lactucarium,  by 
L.  Schiperovitch,  see  Ph.  Z.  H.  or  D.  C,  1886. 

Uses. — The  ancients  believed  that  lettuce  had 
soporific  properties,  and  many  years  ago  J. 
R.  Coze  of  Philadelphia,  first  proposed  the 
employment  of  the  inspissated  milky  juice  as 
a  medicine.  It  was  chiefly,  however,  through 
the  recommendation  by  Duncan  Sr.,  of  Edin- 
burgh, that  the  medicine  came  into  use  and 
was  adopted  as  official  in  various  pharmaco- 
poeias. It  is  claimed  for  it  that  it  has,  al- 
though in  a  very  much  inferior  degree,  the 
anodyne  and  calming  properties  of  opium,  with- 
out its  disposition  to  derange  the  digestive 
organs.  It  has  been  employed  in  this  country 
to  some  extent  to  allay  cough  and  quiet  nervous 
irritation,  but  we  believe  that  the  general  ex- 
perience is  in  accord  with  our  own  in  finding 
it  to  be  almost  devoid  of  narcotic  properties. 
We  have  never  been  able  to  obtain  any  good 
results  from  its  use.  Water  distilled  from  let- 
tuce {eau  de  laitue)  is  used  in  France  as  a  mild 
sedative,  in  the  quantity  of  from  two  to  four 
ounces.  The  fresh  leaves  boiled  in  water  are 
sometimes  employed  in  the  shape  of  cataplasm. 
It  is  said  that  in  Egypt  a  mild  oil  is  derived 
from  the  seeds,  fit  for  culinary  use. 
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Dose,  ten  to  twenty  grains  (0.65  to  1.3  Gm.), 
but  much  larger  quantities  may  be  given  with- 
out obvious  effects. 

Off.  Prep. — Syrupus  Lactucarii,  V.  S.  (from 
tincture)  ;  Tinctura  Lactucarii,  U.  8. 

LAMELLA. 

DISCS 

( la-meTliE ) 

Gelatina  Medicata  in  Lamellis ;  Medicated  Gelatin 
Disks;  Disques  de  Gelatine,  Fr.;  Gelatlnlamellen, 
Gelatinpliittchen,  O. 

Under  this  head  are  included  in  the  British 
Pharmacopoeia  minute  gelatin  discs  which  con- 
tain traces  of  alkaloids,  and  which  are  designed 
to  be  inserted  by  oculists  under  the  eyelid, 
in  order  to  produce,  through  solution  in  the 
tears,  such  effects  as  they  desire.  A  hot  solu- 
tion of  gelatin  containing  the  alkaloid  in  proper 
proportion  is  poured  on  a  slightly  greased  glass 
or  porcelain  plate,  cooled  and  dried,  and  then  cut 
into  discs,  which,  by  previous  calculation,  will 
be  found  to  contain  the  requisite  quantity  of 
medicament.  A  little  glycerin  is  added  to  keep 
them  from  getting  too  hard  and  dry. 

LAMELL/E  ATROPINE.  Br. 

DISCS  OF  ATROPINE 

(la-meTlae  at-ro-pf'nse ) 

Disques  d' Atropine,  Fr. ;  Atropinplattchen,  O. 

"  Discs  of  Gelatin,  with  some  Glycerin,  each 
weighing  about  1-50  grain  (1.3  milligrammes), 
and  containing  1-5000  grain  (0.013  milli- 
gramme)   of  Atropine  Sulphate."  Br. 

LAMELLAE  COCAIN/E.  Br. 

DISCS  OF  COCAINE 

(la-mel'lse  co-ca-fna?) 

Disques  de  Cocaine,  Fr.;  Cocainplattchen,  O. 

"  Discs  of  Gelatin,  with  some  Glycerin,  each 
weighing  about  1-30  grain  (2.17  milligrammes), 
and  containing  1-50  grain  (1.3  milligrammes) 
of  Cocaine  Hydrochloride. 

Each  Disc  is  four  times  the  strength  of  a 
Disc  of  Cocaine  of  the  British  Pharmacopoeia 
of  1885."    Br. 

LAMELLAE  HOMATROPIN/E.  Br. 

DISCS  OF  HOMATROPINE 

( la-mel'lse  ho-mat-ro-pi'nae ) 

Disques  d'Homatropine,  Fr.;  Homatropinplatt- 
chen,    O. 

"  Discs  of  Gelatin,  with  some  Glycerin,  each 
weighing  about  1-50  grain  (1.3  milligrammes), 
and  containing  1-100  grain  (0.65  milligramme) 
of  Homatropine  Hydrobromide."   Br. 

Lucas  (C.  D.,  1899,  959)  furnishes  an  im- 
proved formula  for  these  discs ;  it  is  as  follows : 

(44) 


Gelatin,  30  gr. ;  Glycerin,  3  gr. ;  Distilled  water, 
150  gr.;  Homatropine  hydrobromide,  10  gr. 
Dissolve  and  pour  on  to  a  waxed  plate,  so  as 
to  produce  a  film  exactly  4  inches  square. 
When  dry,  but  still  supple,  punch  out  discs 
1-7  inch  diameter. 

The  product  is  about  784  discs,  the  remainder 
of  the  film  being  wasted.  Each  disc  will  weigh 
rather  less  than  1-20  gr.  No  inconvenience  has 
been  found  in  using  discs  weighing  1-15  gr., 
as,  owing  to  their  extreme  tenuity,  they  soften 
as  soon  as  they  are  inserted  beneath  the  eyelid. 

LAMELL/C  PHYSOSTIGMIN/E.  Br. 

DISCS  OF  PHYSOSTIQMINE 

(la-meTlae  phy-so-stig-mi'nse) 

Disques  d'Eserine,  Fr. ;  Physostigininplattchen,  G. 

"  Discs  of  Gelatin,  with  some  Glycerin,  each 
weighing  about  1-50  grain  (1.3  milligrammes), 
and  containing  1-1000  grain  (0.065  milli- 
gramme) of  Physostigmine  Sulphate."  Br. 

LAPPA.  U.  S. 

LAPPA  [Burdock  Root] 

(lap'pa) 

"  The  dried  root  of  Arctium  Lappa  Linne, 
or  of  other  species  of  Arctium  (Fam.  Com- 
posites), collected  from  plants  of  the  first  year's 
growth."     U.  S. 

Radix  Bardanse,  Bazzies,  Beggars'  Buttons,  Cuckoo 
Button,  Harebur ;  Bardane,  Fr.  Cod.;  Glouteron,  Fr. ; 
Klettenwurzel,  O.;  Bardana.  It. 

The  stem  of  the  burdock  is  succulent,  pubes- 
cent, branching,  and  three  or  four  feet  in 
height,  bearing  very  large,  cordate,  denticulate 
leaves,  which  are  green  on  their  upper  surface, 
whitish  and  downy  on  the  under,  and  stand 
on  long  footstalks.  The  flowers  are  purple, 
with  heads  globose,  and  in  terminal  panicles. 
The  involucre  consists  of  imbricated  scales,  with 
hooked  extremities,  by  which  they  adhere  to 
cloth  and  the  coats  of  animals.  The  achenes 
are  oblong,  somewbat  compressed  and  three- 
angled,  ribbed,  truncate.  Although  a  native  of 
Europe,  burdock  is  abundant  in  the  United 
States,  where  it  grows  on  the  roadsides,  among 
rubbish,  and  in  cultivated  grounds.  There  are 
three  recognized  species  of  Arctium  in  North 
America, — viz.,  A.  tomentosum  (Lam.),  Schk. 
(Woolly  or  Cottony  Burdock) ;  A.  Lappa,  L. 
(Burdock,  Clotbur  or  Great  Bur) ;  and  A. 
minus,   Schk.    (Common   Burdock). 

The  burdock  has  a  simple,  spindle-shaped 
root  a  foot  or  more  in  length,  brown  externally 
and  white  and  spongy  within,  furnished  with 
thread-like  fibres,  and  having  withered  scales 
near  the  top.  It  is  officially  described  as 
"  nearly  simple,  fusiform,  of  variable  length, 
5  to  20  Mm.  in  diameter  near  the  crown;  fre- 
quently split  or  in  broken  pieces,  externally 
grayish-brown,     longitudinally     wrinkled,     the 


690 


Lappa. — Laurocerasi  Folia. 


PART    I. 


* 


crown  somewhat  annulate,  sometimes  sur- 
mounted by  a  woolly  tuft  of  leaf  remains; 
fracture  somewhat  horny;  a  dark  cambium 
separating  the  thick  brownish  bark  from  the 
yellowish  porous  and  radiate  wood,  centrally 
hollow  or  containing  a  white  pith-like  tissue; 
odor  slight;  taste  mucilaginous,  sweetish,  and 
slightly  bitter."  U.  S.  For  medicinal  purposes 
the  root  should  be  gathered  when  about  a 
year  old. 

Inulin  has  been  found  in  it  by  Guibourt,  and 
sugar  by  Fee,  while  F.  E.  Hendershott  believes 
that  it  contains  a  glucoside,  besides  arabin  and 
pectin  and  extractives.  (Proceedings  of  Mich. 
Pharm.  Assoc,  1887.)  Trimble  also  obtained 
from  the  root  a  bitter,  crystalline  glucoside. 
{Ph.  Era,  1888,  p.  133.)  Thos.  Donaldson  [A. 
J.  P.,  1890,  p.  123)  found  8.6  per  cent,  of 
yellow  fixed  oil  and  about  1  per  cent,  of  white 
waxy  matter.  A  small  quantity  of  volatile 
oil  (0.065  per  cent.)  has  been  found  in  bur- 
dock root  according  to  Haensel's  Report,  Oct. 
1902.  The  inulin  usually  exists  in  parenchy- 
matous cells  in  a  different  state,  but  if  sections 
of  the  green  root  be  dehydrated  by  soaking 
in  95  per  cent,  alcohol,  the  inulin  will  be  found 
in  spheroidal  form. 

An  interesting  account  of  burdock  and  its 
use  as  an  edible  vegetable  in  Japan,  by  Inazo 
Nitobe,  may  be  found  in  A.  J.  P.,  1897,  416. 

Uses. — Burdock  root  is  considered  to  be  a 
diuretic  and  diaphoretic  alterative,  especially 
useful  in  the  gouty,  scorbutic,  and  syphilitic 
and  scrofulous  diatheses;  also  in  various 
chronic  skin  diseases,  especially  in  psoriasis, 
prurigo,  and  acne.  (M.  S.  Rep.,  1868.)  To 
prove  effectual,  its  administration  must  be  long 
continued.  A  pint  may  be  given  daily  of  the 
decoction,  made  by  boiling  two  ounces  of  the 
root  in  three  pints  of  water  to  two  pints. 
The  fluidextract  and  syrup  have  also  been  pre- 
pared. The  fresh  leaves  have  been  employed 
both  externally  and  internally  in  cutaneous 
eruptions  and  ulcerations.  The  fruit  has  been 
largely  substituted  for  the  root,  especially  in 
the  form  of  the  tincture  of  burdock  fruit. 

Dose,  thirty  to  ninety  grains  (2  to  5.8  Gm.). 

Off.  Prep. — Fluidextractum  Lappa?,  U.  8. 

LAUROCERASI  FOLIA.  Br. 

CHERRY-LAUREL  LEAVES 

(luu'ro-cer'a-sl  fo'li-a) 

"  The  fresh  leaves  of  Prunus  Laurocerasus, 
Linn."   Br.     (Fam.  Rosaces.) 

Cherry  Bav :  Laurier-cerise.  Fr.  Cod. ;  Klrsehlor- 
beer  G.;  Lauroceraso,  It. ;  I.aurel-cerezo  (Hoja  de), 
Sp.  ' 

Prunus  Lauro-cerasus,  Willd.,  Sp.  Plant,  ii. 
898;  B.  &  T.  98.  Cerasus  Lauro-cerasus,  De 
Cand.,  Prodrom.  ii.  540. — This  is  a  small  ever- 
green tree,  rising  15  or  20  feet,  with  long 
spreading  branches,  which,  as  well  as  the  trunk, 
are  covered  with  a  smooth,  blackish  bark.     The 


leaves,  standing  alternately  on  short  strong 
footstalks,  are  oval-oblong,  from  five  to  seven 
inches  in  length,  acute,  finely  toothed,  firm, 
coriaceous,  smooth,  beautifully  green  and  shin- 
ing, with  oblique  nerves,  and  yellowish  glands 
at  the  base.  The  flowers  are  small,  white, 
strongly  odorous,  and  disposed  in  simple  axil- 
lary racemes.  The  fruit  is  an  oval  drupe,  very 
similar  in  shape  and  structure  to  a  small  black 
cherry.  The  cherry-laurel  is  a  native  of  Asia 
Minor,  but  is  cultivated  in  Europe,  both  for 
medicinal  use  and  for  the  beauty  of  its  shining 
evergreen  foliage.  Almost  all  parts  of  it  have 
more  or  less  of  the  odor  of  hydrocyanic  acid. 

In  their  recent  and  entire  state  cherry-laurel 
leaves  have  scarcely  any  odor;  but,  when 
bruised,  they  emit  the  characteristic  odor  of 
the  plant  in  a  high  degree.  Their  taste  is 
somewhat  astringent  and  strongly  bitter,  with 
the  flavor  of  the  peach  kernel.  They  are  offi- 
cially described  as  "  thick,  coriaceous,  on  short 
strong  petioles,  oblong,  or  somewhat  obovate, 
from  five  to  seven  inches  (twelve  and  a  half 
to  seventeen  centimetres)  in  length,  tapering 
towards  each  end,  recurved  at  the  apex,  dis- 
tantly but  sharply  serrate  and  slightly  revolute 
at  the  margins,  dark  green,  smooth,  and  shining 
above,  much  paler  beneath,  and  with  a  prom- 
inent midrib,  on  cither  side  of  which,  near  the 
base,  are  one  or  two  glandular  depressions." 
Br.  They  yield  a  peculiar  oil  and  hydrocyanic 
acid  by  distillation  with  water,  which  they 
strongly  impregnate  with  their  flavor.  One 
pound,  avoirdupois,  of  the  fresh  leaves  yields 
40.5  grains  of  the  oil.  (Ph.  Cb.,  1855,  205.) 
The  oil  resembles  that  of  bitter  almonds,  for 
which  it  is  said  to  be  sometimes  sold  in  Europe, 
where  it  is  employed  to  flavor  liquors  and 
various  culinary  preparations,  but,  as  the  glu- 
coside of  cherry-laurel  leaves  is  decomposed 
more  slowly  than  ordinary  crystallized  amyg- 
dalin,  it  is  liable  to  hold  hydrocyanic  acid, 
and  hence  to  be  poisonous.  The  glucoside  re- 
ferred to  has  been  termed  laurocerasin,  or 
"  amorphous  amygdalin."  It  is  decomposed  by 
emulsin  into  hydrogen  cyanide,  benzaldehyde, 
and  sugar,  but  more  slowly  than  ordinary 
amygdalin.  Its  optical  activity  also  differs 
from  that  of  ordinary  amygdalin.  (Jacobsen, 
Die  Glykoside,  25.)  That  the  oil  exists  already 
formed,  to  a  certain  extent,  in  the  fresh  leaves, 
is  rendered  probable  by  the  fact,  stated  by 
Winckler,  that  they  yield  it  in  considerable 
quantity  when  distilled  without  water.  (J.  P. 
C.,  xxv.  195.)  The  fresh  leaves  are  used  to 
flavor  milk,  cream,  etc.,  and  more  safely  than 
the  oil,  though  they  also  are  poisonous,  when 
too  largely  employed. 

Uses. — The  leaves  of  the  cherry-laurel  possess 
properties  similar  to  those  of  hydrocyanic  acid, 
and  the  water  distilled  from  them  is  much 
employed  in  various  parts  of  Europe  for  the 
same  purposes  as  that  active  medicine.  But  it 
deteriorates  by  age,  and  therefore,  as  kept  by 
pharmacists,  must  be  of  variable  strength.  J. 
Broker,  a  Dutch  pharmacologist,  has  satisfied 
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himself,  by  numerous  experiments,  that  the 
proportion  of  hydrocyanic  acid  in  the  leaves 
varies  with  the  season,  the  age  of  the  plant, 
the  character  of  the  soil  and  of  the  weather, 
and  thinks  that,  in  consequence  of  this  varia- 
bility, they  are  inferior  for  medicinal  use  to 
bitter  almonds,  which  in  this  respect  have  a 
more  uniform  composition.  He  found  the  pro- 
portion of  the  acid  in  the  leaves  greatest  in  July, 
and  least  in  February.  (B.  F.  M.  E.,  Oct.  1868, 
p.  517.)  It  is  not,  therefore,  to  be  regretted 
that  the  want  of  the  plant  in  this  country  has 
prevented  the  general  introduction  of  so  varia- 
ble a  remedy  as  the  distilled  water.  (See  Aqua 
Laurocerasi.) 

Off.  Prep. — Aqua  Laurocerasi,    Br. 

LEPTANDRA.  U.  S. 

LEPTANDRA  [Culver's  Root] 

( lep-tan'dr£ ) 

"  The  dried  rhizome  and  roots  of   Veronica 

virginica     Linne      (Fam.     Scrophulariacece)." 

U.S. 

Culver's  Physic,  Black  Root ;  Racine  de  Leptandra, 
ou  de  Veronique  de  Vlrginle,  Fr.;  Leptandra-Wur- 
zel,  a. 

Veronica  virginica,  Linn.;  Gray,  Man.  of 
Bot.,  etc.  p.  290.  Leptandra  virginica,  Nut- 
tall,  Genera  of  N.  Am.  Plants,  i.  7;  Rafinesque, 
Med.  Flora,  vol.  ii. —  This  plant,  commonly 
called  Culver's  root,  or  Culver's  physic,  is  an 
herbaceous  perennial,  with  a  simple,  erect  stem, 
three  or  four  feet  high,  smooth  or  downy,  fur- 
nished with  leaves  in  whorls,  and  terminating 
in  a  long  spike  of  white  flowers.  The  leaves, 
of  which  there  are  from  four  to  seven  in  each 
whorl,  are  lanceolate,  pointed,  and  minutely 
serrate,  and  stand  on  short  footstalks.  A 
variety  was  seen  by  Pursh  with  purple  flowers, 
which  was  described  and  figured  as  a  distinct 
species  by  Rafinesque,  under  the  name  of  L. 
purpurea.  The  plant  flowers  in  July  and 
August.  It  grows  throughout  the  United 
States  east  of  the  Mississippi,  affecting  moun- 
tain meadows  in  the  South  and  rich  woods  in 
the  North,  and  is  not  unfrequently  cultivated. 

Properties. — The  root  consists  of  a  rhizome 
or  root-stalk  several  inches  in  length,  some- 
times branched,  with  numerous  long  slender 
radicles.  As  found  in  commerce,  the  rhizome 
is  usually  broken  into  pieces  an  inch  or  more 
long,  from  two  to  four  lines  in  thickness, 
either  beset  with  the  rootlets  or  very  rough 
from  their  remains  when  broken,  hard  and 
firm,  and  of  difficult  fracture,  dark  brown  ex- 
ternally, light-colored  and  ligneous  within. 
The  rootlets  are  round,  smooth,  slender,  gener- 
ally broken,  but,  when  not  so,  six  inches  or  more 
in  length,  and  almost  black,  being  much  darker 
than  the  caudex.  The  official  description  is 
as  follows :  "  Rhizome  of  horizontal  or  oblique 
growth,  somewhat  bent  and  branched,  from  4 
to  15  Cm.  long  and  3  to  8  Mm.  in  diameter; 
externally  gray-brown  to  blackish-brown,  with 


cup-shaped  scars  on  the  upper  side;  annulate, 
the  inferior  and  lateral  surfaces  with  coarse 
roots  and  root-scars;  fracture  tough  and  woody, 
branches  readily  separable  from  the  main  rhi- 
zome; internally,  bark  dark  brown,  0.3  to  1 
Mm.  thick,  wood  hard,  yellowish,  pith  large, 
purplish-brown;  roots  slender,  longitudinally 
wrinkled,  fragile;  odor  slight;  taste  bitter, 
slightly  acrid."  U.  S.  The  odor  is  feeble  and 
not  disagreeable,  the  taste  bitterish,  somewhat 
nauseous,  and  feebly  acrid.  Water  and  alcohol 
extract  the  virtues  of  the  root.  For  a  micro- 
scopical description  of  leptandra,  by  A.  P. 
Breithaupt,  see  A.  J.  P.,  1897,  235.  According 
to  E.  S.  Wayne  of  Cincinnati,  it  contains 
volatile  oil,  extractive,  tannin,  gum,  resin,  and 
a  peculiar  crystalline  principle,  to  which  the 
virtues  of  the  medicine  may  be  ascribed.  To 
this  principle  the  name  of  leptandrin  properly 
belongs.  F.  F.  Mayer  confirmed  the  presence 
of  the  crystalline  principle,  and  proved  it  to 
be  a  glucoside.  Wayne  obtained  it  by  treating 
an  infusion  of  the  root  with  lead  subacetate, 
filtering,  precipitating  the  excess  of  lead  by 
sodium  carbonate,  filtering  to  separate  the  lead 
carbonate,  passing  the  filtered  liquid  through 
animal  charcoal  which  absorbed  all  the  active 
matter,  washing  the  charcoal  with  water  until 
the  washings  began  to  be  bitter,  then  treating 
it  with  boiling  alcohol,  and  allowing  the  alco- 
holic solution  to  evaporate  spontaneously.  By 
dissolving  the  powder  thus  obtained  in  water, 
treating  this  with  ether,  and  allowing  the  ether 
to  evaporate,  needle-shaped  crystals  were  ob- 
tained, which  had  the  bitter  taste  of  the  root. 
The  resinous  matter  obtained  by  making  a 
tincture  of  the  root  and  precipitating  this  with 
water  has  been  improperly  called  leptandrin, 
and  considered  the  active  principle.  The  pure 
resin  is  probably  inert,  and  the  preparation 
referred  to  owes  what  activity  it  may  possess 
to  some  of  the  true  leptandrin  associated  with 
it.  Leptandrin  is  soluble  in  water,  alcohol,  and 
ether.  It  has  not  been  isolated  for  use.  (Proc. 
A.  Ph.  A.,  1856,  p.  34.)  Subsequently  Wayne 
obtained  from  the  root  a  saccharine  principle 
having  the  properties  of  mannite.  (A.  J.  P., 
1859,  p.  557.)  G.  Steinmann  (A.  J.  P.,  1887, 
p.  229)  obtained  pale  lemon-yellow  crystals 
of  a  peculiar  agreeable  odor  and  a  very  bitter 
taste.  They  were  not  precipitated  from  solu- 
tion by  Mayer's  reagent  or  by  tannin,  and  did 
not  yield  glucose  on  being  boiled  with  diluted 
sulphuric   acid. 

Uses. — The  recent  root  is  said  to  act  violently 
as  a  cathartic,  and  sometimes  as  an  emetic. 
In  the  dried  state  it  is  much  milder,  but  less 
certain.  The  practitioners  calling  themselves 
eclectics  consider  it  an  excellent  cholagogue, 
and  use  both  the  impure  resin,  which  they  call 
leptandrin,  and  the  root  itself  as  a  substitute 
for  mercurials.1     A.  P.  Dutcher  of  Cleveland, 

1  J.  U.  Lloyd  communicated  a  process  for  resin  of 
leptandra  (or  leptandrin)  to  the  American  Pharma- 
ceutical Association  in  1880.  (See  A.  J.  P.,  1880, 
491.) 
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Ohio,  has  not  found  it  to  act  decidedly  on  the 
liver,  but  believes  that  it  has  a  special  influence 
on  the  muciparous  follicles  of  the  intestines, 
and  acts  very  advantageously  in  cases  of  duo- 
denal indigestion  and  chronic  constipation.  (M. 
S.  Rep.,  March  28,  1868.)  Rutherford,  in  his 
experiments  upon  dogs,  found  leptandrin  to  act 
rather  feebly  upon  the  liver. 

Dose,  fifteen  to  sixty  grains  (1  to  3.9  Gm.) ; 
of  the  impure  resin,  two  to  four  grains  (0.13 
to  0.26  Gm.). 

Off.  Prep. — Extractum  Leptandrae,  U.  8.  (from 
ftuidextract)  ;    Fluidextractum   Leptandrae,    U.   8. 

LIMONIS  CORTEX.  U.  S.,  Br. 

LEMON  PEEL 

(li-mo'nls  cor'tSx) 

"  The  recently  separated  outer  rind  of  the 
ripe  fruit  of  Citrus  Limonum  Risso  (Fam. 
Rutacece)."  U.  S.  "  The  fresh  outer  part  of  the 
pericarp  of  the  fruit  of  Citrus  medica,  Linn., 
var.  p  Limonum,  Hook,  f."  Br. 

Limonis  Pericarplum ;  Ecorce  (Zeste)  de  Citron, 
de  Limon.  Fr.  Cod. ;  Cortex  Cltrl  Fructus,  P.  Q. ; 
Cltronensrhalo,  Limonenschale,  O. ;  Scorza  di  Limone, 
It. 

Off.  Prep. — Infusum  Aurantii  Compositum, 
Br.;  Infusum  Gentians  Compositum,  Br.;  Svru- 
pus  Limonis,  Br. ;  Tinctura  Limonis  Corticis, 
U.   8.    (Br.). 

LIMONIS  SUCCUS.  U.  S.  (Br.) 

LEMON  JUICE 

(lJ-mo'nlB  suc'cus) 

"  The  freshly  expressed  juice  of  the  ripe 
fruit  of  Citrus  Limonum  Risso  (Fam.  Ru- 
tacece)."  U.  S.  "The  freshly  expressed  juice 
of  the  ripe  fruit  of  Citrus  medica,  Linn.,  var. 
p  Limonum,  Hook,  fd."   Br. 

Succus  Limonis,  lir..  Succus  Cltri  ;  Lime  Juice; 
Sue  de  Citron  (de  Limon),  Fr.  Cod.;  Citronensaft, 
Llmonensaft,  G.;  Succo  di  limone,  It.;  Zumo  de 
limon,  Sp. 

For  some  general  remarks  on  the  genus 
Citrus,  see  Aurantii  Cortex. 

Citrus  medica,  Willd.,  Sp.  Plant,  iii.  1426; 
Woodv.,  Med.  Bot.,  p.  582,  t.  189.— This  tree 
closely  resembles  Citrus  Aurantium,  before  de- 
scribed. The  leaves,  however,  are  larger, 
slightly  indented  at  the  edges,  and  stand  upon 
footstalks  which  are  destitute  of  the  winged 
appendages  that  characterize  the  other  species. 
The  flowers,  moreover,  have  a  purplish  tinge 
on  their  outer  surface,  and  the  fruit  is  entirely 
different  in  appearance  from  the  orange. 
There  are  several  varieties  of  Citrus^  medica, 
which  some  botanists  consider  as  distinct  spe- 
cies, but  which  scarcely  differ  except  in  the 
character  of  their  fruit.  Those  particularly 
deserving  of  notice  are  the  citron,  lemon,  and 
lime.  1.  In  the  citron,  C.  medica  of  Risso 
(Bentley  &  Trimen,  p.  53).  the  fruit  is  very 
large,  sometimes  six  inches  in  length,  ovoidal, 


with  a  double  rind,  of  which  the  outer  layer  is 
yellowish,  thin,  unequal,  rugged,  with  innumer- 
able vesicles  filled  with  essential  oil;  the  inner 
is  white,  very  thick  and  spongy.  It  is  divided 
in  the  interior  into  nine  or  ten  cells,  filled  with 
oblong  vesicles,  which  contain  an  acid  juice 
precisely  like  that  of  the  lemon,  and  used  for 
the  same  purposes.  The  rind  is  applied  to  the 
preparation  of  conserves,  to  which  it  is  adapted 
by  its  thickness.  The  fruit  is  called  cedrat 
by  the  French.  2.  The  lemon  (C.  medica,  var. 
limon  of  Linnaeus,  Citrus  Limonum  of  Risso) 
(Bentley  &  Trimen,  p.  54)  is  smaller  than  the 
preceding,  with  a  smoother  and  thinner  rind, 
a  pointed  nipple-shaped  summit,  and  a  very 
juicy,  acid  pulp.  In  other  respects  it  closely 
resembles  the  citron,  to  which,  however,  it 
is  usually  preferred  in  consequence  of  the 
greater  abundance  of  its  juice.  3.  The  lime 
is  still  smaller  than  the  lemon,  with  a  smoother 
and  thinner  rind,  oval,  rounded  at  the  ex- 
tremities, of  a  pale-yellow  or  greenish-yellow 
color,  and  abounding  in  a  very  acid  juice,  which 
renders  it  highly  useful  for  the  purposes  to 
which  the  lemon  is  applied.  It  is  the  product 
of  the  variety  C.  acris  of  Miller.  According  to 
E.  M.  Holmes  the  West  India  limes  are  much 
richer  in  acid  than  are  those  produced  in  the 
South  of  Europe;  the  juice  of  the  spineless 
variety  was  found  to  contain  37.73  grains  per 
ounce;  the  ordinary  West  India  lime  36.15 
grains  per  ounce;  the  Sicily  lime  30.32  grains 
per  ounce.1 

The  Citrus  medica,  like  the  orange-tree,  is 
a  native  of  Asia.  It  is  now  known  to  grow 
wild  in  Northern  India,  and  was  introduced 
into  Europe  from  Persia  or  Media.  It  was 
first  cultivated  in  Greece,  afterwards  in  Italy, 
as  early  as  the  second  century,  and  has  now 
spread  over  the  whole  civilized  world,  being 
raised  by  artificial  heat  where  the  climate  is  too 
cold  to  admit  of  its  exposure  during  winter 
to  the  open  air. 

1  Lime  juice  as  a  beverage. — We  are  indebted  to 
Frank  C.  Simson  of  Halifax,  for  the  following  com- 
munication upon  this  subject.  Lime  juice  is  used 
very  largely  as  an  antiscorbutic.  It  is  "  the  juice  of 
Citrus  Limetta,  produced  most  largely  In  Jamaica 
and  other  West  India  Islands.  It  is  obtained  from 
both  cultivated  and  wild  trees,  the  former  being 
superior  in  flavor  while  the  latter  contains  a  larger 
portion  of  citric  acid.  The  tree  resembles  closely 
the  Citrus  Limonum  and  furnishes  two  crops  an- 
nually which  extend  over  a  period  of  three  months 
each. 

"  Preparation. — Properly  picked  limes  are  sliced  and 
pressed  between  wooden  rollers,  care  being  taken 
that  the  pressure  is  not  too  great,  in  order  to  prevent 
the  oil  from  being  expressed  with  the  juice ;  such 
portions  of  the  oil  as  are  expressed  are  collected  in 
the  pulp  and  set  aside  for  future  distillation.  The 
juice  at  first  is  milky  white,  but  after  standing  for 
some  time  separates  from  the  pulp,  part  floating  and 
the  other  part  sinking;  it  then  goes  through  the 
usual  process  of  filtering  through  pulp  or  paper.  The 
use  of  the  juice  as  a  beverage  and  febrifuge  has  In- 
creased many  hundred  fold  in  the  last  few  years, 
and  Is  now  considered  superior  to  any  juice  of  the 
Citrus  family.  The  juice  should  contain  from  oj  to 
9  per  cent  citric  acid.  This  varies  as  to  the  quality 
of  the  fruit  and  the  district  from  which  it  is  pro- 
duced, Jamaica  producing  the  best.  The  article  Is 
much  sophisticated  as  found  ordinarily  in  commerce, 
being  often  largely  adulterated  with  tartaric  acid, 
and  even  mineral  acids  are  sometimes  used.  ' 
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We  are  supplied  with  lemons  and  limes 
chiefly  from  the  West  Indies,  the  Mediter- 
ranean and  California.  Though  the  former  of 
these  fruits  only  is  directed  by  the  United 
States  Pharmacopoeia,  both  kinds  are  employed 
indiscriminately  for  most  medicinal  purposes, 
and  the  lime  affords  a  juice  at  least  equal,  in 
proportional  quantity  and  acidity,  to  that  ob- 
tained from  the  lemon.1 

As  lemons  rapidly  deteriorate  on  keeping,  if 
exposed  to  the  air,  the  suggestions  of  protecting 
them  by  dipping  them  in  melted  paraffin,  or 
by  using  a  varnish  of  shellac  dissolved  in 
alcohol,  made  by  George  Mee  of  London,  ai*e 
not  without  value.  Mee  found  that  lemons 
thus  covered  with  varnish  continued  sound  for 
a  period  of  many  months.  (See  A.  J.  P.,  1866, 
p.  474.) 

Properties. — The  exterior  rind  of  the  lemon 
has  a  fragrant  odor,  and  a  warm,  aromatic 
bitter  taste,  somewhat  similar  to  that  of  the 
orange,  though  less  agreeable.  It  is  usually 
found  in  narrow,  thin  bands,  with  very  little 
of  the  spongy,  white,  inner  layer  adhering  to  it, 
and  is  officially  described  as  follows :  "  Outer 
surface  lemon-yellow,  the  tissue  beneath  con- 
taining numerous  large  oil  reservoirs;  odor 
highly  fragrant;  taste  pungently  aromatic." 
U.  S.  It  contains  a  bitter  principle,  and  yields, 
by  expression  or  distillation,  an  essential  oil, 
which  is  much  used  for  its  flavor.  Both  this 
and  the  rind  itself  are  recognized  in  the  Phar- 
macopoeias. (See  Oleum  Limonis.)  When  the 
white,  spongy  portion  of  the  rind  is  boiled  in 
water,  and  the  decoction  evaporated,  crystals 
are  deposited  of  a  substance  called  hesperidin. 
This  is  a  glucoside,  and  has  the  formula  C22H26 
O12,  and  is  decomposed  by  diluted  acids  into 
hesperetin,  C16H14O6,  and  glucose,  CeEtaOs. 
It  turns  dingy  black  when  gently  warmed  with 
alcoholic  solution  of  ferric  chloride.  It  is  bit- 
ter, but  as  it  is  found  most  largely  in  the 
spongy  and  comparatively  tasteless  part  of  the 
rind,  it  may  be  doubted  whether  it  is  entitled 
to  be  considered  as  the  active  bitter  principle. 
(See  A.  J.  P.,  xxvi.  553.)  Lemon  peel  yields 
its  virtues  to  water,  wine,  and  alcohol.  E.  G. 
Clayton  (An.,  19,  134)  calls  attention  to  the 
distinction  between  lemon  peel  and  orange  peel 
when  moistened  by  strong  hydrochloric  acid. 
Orange  peel  under  these  circumstances  changes 
in  color  from  a  yellow  to  a  rich  dark  green 
color,  while  lemon  peel  retains  its  hue  or  as- 
sumes a  dingy  yellowish-brown  tint.  The  juice 
is  the  part  for  which  the  fruit  is  most  esteemed. 
It  is  sharply  acid,  with  a  peculiar  grateful 
flavor,  and  consists  chiefly  of  water,  citric  acid 
(about  10  per  cent.),  gum  and  sugar  (from  3  to 
4  per  cent.),  and  inorganic  salts  (2.28  per 
cent.).  It  sometimes  has  in  it  a  little  volatile 
oil,  derived  by  pressure  from  the  rind.  The  U. 
S.  P.  gives  the  following  standard  tests:      "A 

1  Limeseed  Oil. — The  seed  of  the  lime  contains  58 
per  cent,  of  fixed  oil,  which  is  said  to  equal  in  flavor 
the  best  olive  oil.  Its  tendency  to  resist  rancidity 
Is  reputed  to  be  very  great.   (B.  G.  D..  1894,  411.) 


slightly  turbid,  yellowish  liquid,  having  the  odor 
of  lemon;  taste  acid  and  often  slightly  bitter. 
Specific  gravity:  1.030  to  1.040  at  25°  C.  (77° 
F.).  It  reddens  blue  litmus  paper  and  should 
contain  from  7  to  9  percent,  of  citric  acid.  If 
a  few  drops  of  barium  chloride  T.S.  be  added 
to  filtered  Lemon  Juice,  no  turbidity  or  white 
precipitate  should  be  produced  (absence  of  sul- 
phuric acid  or  sulphates).  If  an  equal  volume 
of  sulphuric  acid  containing  a  few  drops  of 
alcohol  be  added  to  Lemon  Juice,  and  the  liquid 
heated,  no  odor  of  acetic  ether  should  be  de- 
veloped (absence  of  acetic  acid).  Upon  the  ad- 
dition of  solution  of  potassium  acetate  (1  in  3) 
and  alcohol  in  excess,  no  white  crystalline  pre- 
cipitate should  form  after  allowing  the  liquid 
to  stand  fifteen  minutes  (absence  of  tartaric 
acid).  At  least  10  Cc.  of  normal  potassium 
hydroxide  V.S.  should  be  required  to  neutralize 
10  Cc.  of  Lemon  Juice,  phenolphthalein  T.S. 
being  used  as  indicator."  U.  S.  "A  slightly 
turbid  yellowish  liquid,  with  a  sharply  acid 
taste.  Specific  gravity  1.030  to  1.040.  One 
fluid  ounce  contains  30  to  40  grains  (or  100 
cubic  centimetres  contain  7  to  9  grammes)  of 
citric  acid.  When  Lemon  Juice  is  evaporated 
to  dryness,  and  the  residue  is  incinerated,  it 
should  yield  not  more  than  3  per  cent,  of  ash. 
110  minims  (or  100  cubic  centimetres)  of 
Lemon  Juice  are  neutralized  by  about  11^ 
grains  (or  11.4  grammes)  of  Potassium  Bicar- 
bonate, by  about  91  grains  (or  9.5  grammes)  of 
Sodium  Bicarbonate,  and  by  about  16£  grains 
(or  16.5  grammes)  of  Sodium  Carbonate."  Br. 

As  lemons  cannot  always  be  obtained,  the 
juice  is  often  kept  in  a  separate  state,  but,  from 
its  liability  to  spontaneous  decomposition,  it 
speedily  becomes  unfit  for  medicinal  use,  and, 
though  various  means  have  been  resorted  to  for 
its  preservation,  it  can  never  be  made  to  retain 
for  any  length  of  time  its  original  flavor  un- 
altered. The  best  substitute  for  lemon  juice  is 
a  solution  of  crystallized  citric  acid  in  water, 
in  the  proportion  of  about  an  ounce  to  the  pint, 
with  the  addition  of  a  little  oil  of  lemon,  but 
even  this  solution  is  nearly  useless  as  an  anti- 
scorbutic. One  of  the  most  effectual  methods 
of  preserving  the  juice  is  to  allow  it  to  stand 
for  a  short  time  after  expression,  until  a  coagu- 
lable  matter  separates,  then  to  filter,  and  intro- 
duce it  into  glass  bottles,  with  a  stratum  of 
almond  oil  or  other  sweet  oil  upon  its  surface. 
It  will  keep  still  better  if  the  bottles  containing 
the  filtered  juice  be  suffered,  before  being  closed, 
to  stand  for  fifteen  minutes  in  a  vessel  of  boil- 
ing water.  Another  mode  is  to  add  one-tenth 
of  alcohol  and  to  filter.  The  juice  may  also  be 
preserved  by  concentrating  it  either  by  evap- 
oration with  a  gentle  heat,  or  by  exposure  to  a 
freezing  temperature,  which  congeals  the  aque- 
ous portion  and  leaves  the  juice  much  stronger 
than  before.  When  used,  it  may  be  diluted  to  the 
former  strength,  but.  though  the  acid  properties 
are  retained,  the  flavor  of  the  juice  is  found  to 
have  been  deteriorated.  Lemon  syrup  is  another 
form  in  which  the  juice  is  preserved. 
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The  British  Pharm.  (1885)  gave  the  sp.  gr. 
of  lemon  juice  at  from  1.035  to  1.045,  and  the 
quantity  of  citric  acid  in  a  fluidounce  of  it  from 
30  to  40  grains.  W.  W.  Stoddart  found,  in 
lemons  from  six  different  sources,  an  average  of 
42.53  grains  in  an  ounce  of  the  juice,  and  a 
mean  sp.  gr.  of  1.044.  By  other  authorities 
the  proportions  are  given  very  differently. 
Thus,  Watts  gives  20.5  grains  to  the  ounce,  or 
4.7  per  cent,  of  the  juice.  The  fact  is  that 
the  quantity  of  acid  varies  very  greatly.  Stod- 
dart found  it  to  diminish  rapidly  with  the  ad- 
vance of  summer,  with  little  change  in  the 
sp.  gr.  (P.  /.,  Oct.  1868.)  H.  H.  Robins, 
after  examining  large  consignments  of  lemons, 
states  that  the  average  yield  taken  from  a  year's 
receipts  was  35.23  grains  in  a  fluidounce.  ( C.  D., 
1896,  742.)  A  solution  of  tartaric  acid  in 
water,  with  the  addition  of  a  little  sulphuric 
acid,  and  flavored  with  the  oil  of  lemon,  has 
been  fraudulently  substituted  for  lemon  juice, 
particularly  as  an  antiscorbutic  on  long  voy- 
ages, for  which  purpose  it  is  quite  useless.  An 
application  of  the  test  for  tartaric  and  sul- 
phuric acids  will  at  once  detect  the  fraud. 

Uses. — The  rind  of  the  lemon  is  sometimes 
used  to  qualify  the  taste  and  increase  the 
power  of  stomachic  infusions  and  tinctures. 
The  juice  is  refrigerant,  and,  properly  diluted, 
forms  a  refreshing  and  agreeable  beverage  in 
febrile  and  inflammatory  affections.  It  may  be 
given  with  sweetened  water  in  the  shape  of 
lemonade,  or  may  be  added  to  the  mildly  nutri- 
tive drinks,  such  as  gum  water,  barley  water, 
etc.,  usually  administered  in  fevers.  It  is  also 
much  employed  in  the  formation  of  those  dia- 
phoretic preparations  known  by  the  names  of 
neutral  mixture  and  effervescing  draught.  (See 
Mistura  Fotassii  Citraiis,  1880.)  One  of  the 
most  beneficial  applications  of  lemon  juice  is 
to  the  prevention  and  cure  of  scurvy,  for  which 
it  may  be  considered  almost  a  specific.  For 
this  purpose,  ships  destined  for  long  voyages 
should  always  be  provided  with  a  supply  of  the 
concentrated  juice.  In  England  every  foreign- 
going  ship  is  required  by  law  to  take  such  a 
supply  of  lemon  juice  that  every  seaman  shall 
have  a  daily  allowance  of  an  ounce  after  having 
been  ten  days  at  sea.  It  has  been  employed 
with  advantage  in  acute  rheumatism  in  doses 
of  from  one  to  four  fluidounces  (30  to  120  Cc.) 
from  four  to  six  times  a  day.  It  has  been  used 
with  benefit  as  a  local  application  in  pruritus 
of  the  scrotum,  in  uterine  hemorrhage  after  de- 
livery, in  sunburn,1  and  as  a  gargle  in  diph- 
theritic sore  throat. 

Off.  Prep. — Syrupus  Limonis,  Br. 

LINIMENTA. 

LINIMENTS 

(lin-j-men'ta) 

Embrocations  ;  Liniments.  Embrocations,  Fr. ;  Lini- 
menta.   Llnlmente.    Einreibungen,    O. 

1  An  excellent  formula  for  this  purpose  is  :  glycerin 
and  lemon  .inice.  eacb,  a  fluidounce,  bismuth  sub- 
nitrate  a  drachm  ;  apply  freely  to  the  affected  parts. 


These  are  preparations  intended  for  external 
use,  of  such  a  consistence  as  to  render  them 
conveniently  applicable  to  the  skin  by  gentle 
friction  with  the  hand.  The  preparations  official 
in  the  U.  S.  P.  1880  belonging  to  this  class 
which  were  omitted  in  the  1890  edition  of  the 
U.  S.  Pharmacopoeia  were  the  Liniments  of 
Cantharides  and  Sub  acetate  of  Lead.  The 
U.  S.  P.  (8th  Rev.)  retained  all  of  those  official 
in  the  previous  edition  excepting  the  Linimen- 
tum Sinapis  Compositum. 

LINIMENTUM  ACONITI.  Br. 

LINIMENT  OF  ACONITE 

(lln-i-men'tum    ac-o-ni'tl) 

Liniment  d'Aconit,  Fr.;  Akonitliniment.  O. 

"Aconite  Root,  in  No.  40  powder,  20  ounces 
(Imperial)  or  500  grammes;  Camphor,  1  ounce 
(Imp.)  or  25  grammes;  Alcohol  (90  per  cent). 
a  sufficient  quantity.  Mix  the  powdered  Aco- 
nite Root  with  twenty  fluid  ounces  (Imp.  meas.) 
or  five  hundred  cubic  centimetres  of  the  Alco- 
hol; set  aside  in  a  closed  vessel  for  three  days, 
agitating  occasionally;  transfer  to  a  percolator; 
when  the  liquid  ceases  to  pass,  continue  the  per- 
colation with  more  of  the  Alcohol,  allowing  the 
liquid  to  drop  into  a  receiver  containing  the 
Camphor,  until  thirty  fluid  ounces  (Imp.  meas.) 
or  seven  hundred  and  fifty  cubic  centimetres 
of  the  liniment   are  produced."  Br. 

The  British  preparation  is  simply  a  very 
strong  tincture  of  aconite  root  and  camphor; 
that  of  the  U.  S.  P.  1870  -  was  almost  equivalent 
to  a  fluidextract  of  aconite.  Either  may  be  ap- 
plied alone  by  means  of  a  camel's-hair  pencil, 
or  in  connection  with  two  parts  or  more  of  soap 
liniment  or  chloroform  liniment,  by  rubbing  it 
on  the  part  affected.  Experiments  made  by 
W.  Donovan  with  a  tincture  prepared  by 
macerating  the  fresh  root,  sliced,  in  rectified 
spirit  for  only  twenty-four  hours,  proved  that 
the  preparation  thus  made,  though  acting  in 
the  same  wav,  was  much  more  powerful  than 
the  official  (Br.).  (P.  J.,  2d  ser.,  vi.  57.)  The 
inference  is  that  the  fresh  root  should  be  used 
in  preparing  this  liniment,  and  that  a  simple 
maceration  is  all  that  is  required.  There  is  a 
great  waste  both  of  aconite  and  of  spirit  in 
the  process,  as  no  provision  is  made,  either  by 
displacement  with  water  or  by  expression,  to 
separate  from  the  mass  in  the  percolator  the 
strongly  impregnated  spirit  retained  in  it.  Ac- 
cording to  J.  T.  Porter,  it  requires  twenty-eight 
parts,  by  measure,  for  every  sixteen  parts,  by 
weight,   of   the   dry  root.     On    expressing   the 

3  Linimentum  Aconiti,  U.  S.  1870. — "Take  of 
Aconite  Root,  in  fine  powder,  eight  troyounces ;  Glyc- 
erin a  fluidounce;  Alcohol  a  sufficient  quantity. 
Moisten  the  powder  with  four  fluidounces  of  Alcohol, 
and  let  it  macerate  for  twenty-four  hours ;  then  pack 
It  In  a  conical  percolator,  and  srradually  pour  Alcohol 
upon  it  until  two  pints  of  tincture  nave  been  ob- 
tained. Distil  off  a  pint  and  a  half  of  alcohol,  and 
evaporate  the  remainder  until  it  measures  seven 
fluidounces :  to  this  add  the  Glycerin,  and  mix  them 
thoroughly."    U.    S.    1870. 
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marc  the  loss  of  spirit  was  reduced  to  from 
6  to  12  per  cent.  (Ibid.,  xi.  66.)  It  is  to  be  re- 
gretted that  percolation  to  exhaustion  and  par- 
tial evaporation  were  not  directed,  as  in  the 
U.  S.  process  for  fluidextracts. 

LINIMENTUM  AMMONITE.  U.  S.,  Br. 

AMMONIA  LINIMENT  [Volatile  Liniment] 
(lln-i-men'tum   am-md'ni-ae) 

Liniment  of  Ammonia,  Linimentum  volatile,  Lini- 
mentum  ammoniacale ;  Liniment  ammoniacal  (vola- 
til),  Fr.  Cod.;  Savon  ammoniacal,  Fr. ;  Linimentum 
Ammonlatum,  P.  O. ;  Fliichtiges  Liniment,  Fliichtige 
Salbe,  O.;  Llnimento  ammoniacale,  It.;  Linimento 
amonlacal,  Sp. 

*  "  Ammonia  Water,  three  hundred  and  fifty 
cubic  centimeters  [or  11  fluidounces,  401 
minims] ;  Alcohol,  fifty  cubic  centimeters  [or 
1  fluidounce,  331  minims] ;  Cotton  Seed  Oil, 
five  hundred  and  seventy  cubic  centimeters  [or 
19  fluidounces,  131  minims] ;  Oleic  Acid,  thirty 
cubic  centimeters  [or  1  fluidounce,  7  minims], 
to  make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  64  fluidrachms].  Mix  them  by 
agitation  in  a  bottle,  which  should  be  well  stop- 
pered. This  Liniment  should  be  freshly  pre- 
pared, when  wanted."  U.  S.  "  Solution  of 
Ammonia,  1  fi.  ounce  (Imperial  measure)  or 
25  cubic  centimetres;  Almond  Oil,  1  fi.  ounce 
(Imp.  meas.)  or  25  cubic  centimetres;  Olive 
Oil,  2  fi.  ounces  (Imp.  meas.)  or  50  cubic 
centimetres.     Shake  together."    Br. 

The  process  of  the  U.  S.  Pharmacopaeia 
differs  from  that  of  the  U.  S.  P.  1870  not  only 
in  the  proportion  of  ammonia  water,  which  has 
been  slightly  reduced,  but  in  the  substitution 
of  cotton  seed  oil  for  olive  oil.  The  addition 
of  5  per  cent,  of  alcohol  prevents  immediate 
separation,  renders  the  mixture  more  uniform, 
and  aids  materially  in  binding  together  the  oily 
and  aqueous  constituents,  while  the  oleic  acid 
aids  still  more  in  this  direction.  A  liniment  is 
now  furnished  which  is  liquid  at  ordinary  tem- 
peratures. The  ammonia  liniment  of  the 
U.  S.  P.  1870  was  usually  solid  and  unmanage- 
able. While  complete  saponification  is  not  a 
desideratum  in  this  liniment,  a  better  oil  than 
cotton  seed  oil  is  pure  lard  oil,  which  will  form 
a  white,   smooth   mixture. 

The  U.  S.  and  British  Pharmacopoeias  agree 
at  present  very  nearly  in  the  strength  of  this 
liniment,  the  U.  S.  preparation  being  somewhat 
the  stronger.  In  the  process,  the  ammonia 
reacts  with  the  oil  to  form  a  soap,  which  is 
partly  dissolved,  partly  suspended  in  the  water, 
producing  a  white,  opaque  emulsion.  The  lini- 
ment is  an  excellent  rubefacient,  frequently  em- 
ployed in  inflammatory  affections  of  the  throat, 
in  catarrhal  and  other  pectoral  complaints  of 
children,  and  in  rheumatic  pains.  It  is  applied 
by  rubbing  it,  or  placing  a  piece  of  flannel 
saturated  with  it,  over  the  affected  part.  Should 
it  occasion  too  much  inflammation,  it  must  be 
diluted  with  oil. 


LINIMENTUM  BELLADONN/E. 
U.  S.,  Br. 

BELLADONNA  LINIMENT 

( lin-j-men'tum    bel-la-don'nae ) 

Liniment  of  Belladonna ;  Liniment  de  Belladone, 
Fr.;  Belladonnaliniment,   O. 

*  u  Camphor,  fifty  grammes  [or  1  ounce  av., 
334  grains] ;  Fluidextract  of  Belladonna  Root, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  64  fluidrachms]. 
Dissolve  the  Camphor  in  about  eight  hundred 
cubic  centimeters  [or  27  fluidounces,  24  minims] 
of  the  Fluidextract,  and  then  add  enough  of 
the  latter  to  make  the  product  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6J  fluidrachms].     Mix  thoroughly."  U.  S. 

"  Liquid  Extract  of  Belladonna,  10  fi.  ounces 
(Imperial  measure)  or  250  cubic  centimetres; 
Camphor,  1  ounce  (Imp.)  or  25  grammes;  Dis- 
tilled Water,  2  fi.  ounces  (Imp.  meas.)  or  50 
cubic  centimetres;  Alcohol  (90  per  cent.),  a 
sufficient  quantity.  Dissolve  the  Camphor  in 
six  fluid  ounces  (Imp.  meas.)  or  one  hundred 
and  fifty  cubic  centimetres  of  the  Alcohol;  add 
the  Liquid  Extract  of  Belladonna,  the  Distilled 
Water,  and  sufficient  of  the  Alcohol  to  produce 
twenty  fluid  ounces  (Imp.  meas.)  or  five  hun- 
dred cubic  centimetres  of  the  Liniment.  Set 
aside  for  twenty-four  hours;  filter."  Br.  The 
process  for  this  liniment  in  both  Pharma- 
copoeias has  been  improved  by  using  an  assayed 
fluidextract.  It  affords  a  valuable  means  of 
applying  belladonna  externally. 

LINIMENTUM  CALCIS.  U.  S.,  Br. 

LIME  LINIMENT  [Carron  OIIJ 

(lin-i-men'tum    cal'cis) 

Liniment  of  Lime;  Liniment  ealcaire,  Fr.  Cod.; 
Savon  ealcaire.  Fr. ;  Kalkliniment.  G. :  Llnimento  de 
calce.  It. ;  Linimento  Oleo-calcareo,  Sp. 

*  "  Lime  Water,  five  hundred  cubic  centimeters 
[or  16  fluidounces,  435  minims] ;  Linseed  Oil, 
five  hundred  cubic  centimeters  [or  16  fluid- 
ounces,  435  minims] ,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  64  fluidrachms]. 
Mix  them  by  agitation."  U.  S.  "  Solution  of 
Lime,  2  fi.  ounces  (Imperial  measure)  or  50 
cubic  centimetres;  Olive  Oil,  2  fi.  ounces  (Imp. 
meas.)  or  50  cubic  centimetres.  Shake  to- 
gether." Br. 

The  lime  forms  a  soap  with  the  oil,  of  which 
there  is  a  great  excess,  that  separates  upon 
standing.  Olive  oil,  as  directed  by  the  British 
Pharmacopoeia,  is  often  substituted  for  that  of 
flaxseed,  which  was  originally  used,  but  it  pos- 
sesses no  other  advantage  than  that  of  having 
a  less  unpleasant  odor.  The  use  of  cotton  seed 
oil  in  the  U.  S.  P.  1880  did  not  meet  the  ex- 
pectations of  those  who  proposed  it,  and  the 
U.  S.  P.  1890  reinstated  linseed  oil.  This  is 
a  very  useful  application  in  recent  burns  and 
scalds,  when  smeared  thickly  upon  lint  or  cotton 
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batting.  It  is  sometimes  called  Carron  oil, 
from  having  been  much  employed  at  the  Carron 
iron  works  in  Scotland. 

LINIMENTUM  CAMPHORIC.  U.  S.,  Br. 

CAMPHOR  LINIMENT 

(lin-j-men'tum    cam'pho-rse ) 

Liniment  of  Camphor,  Linimentum  Camphoratum  ; 
Huile  camphr^e,  Fr.  Cod.;  Liniment  camphre\  Fr.; 
Kampberliniment,  Kamphercil,  G. 

*  "  Camphor,  in  coarse  powder,  two  hundred 
grammes  [or  7  ounces  av.,  24  grains] ;  Cotton 
Seed  Oil,  eight  hundred  grammes  [or  28  ounces 
av.,  96  grains],  to  make  one  thousand  grammes 
[or  about  two  pints].  Introduce  the  Camphor 
and  the  Cotton  Seed  Oil  into  a  suitable  flask, 
and  apply  a  gentle  heat,  by  means  of  a  water- 
bath,  loosely  stoppering  the  flask  during  the 
operation.  Agitate  the  flask  occasionally,  un- 
til the  Camphor  is  dissolved."    U.  S. 

"  Camphor,  in  flowers,  1  ounce  (Imperial)  or 
20  grammes;  Olive  Oil,  4  fl.  ounces  (Imp. 
meas.)  or  80  cubic  centimetres.  Dissolve  the 
Camphor  in  the  Olive  Oil."   Br. 

S.  D.  Wetterstroem  prefers  cold  solution  to 
the  official  method,  thus  avoiding  any  loss  of 
camphor.  (West.  Drug.,  1897,  68.)  This  lini- 
ment is  employed  as  an  anodyne  embrocation 
in  sprains,  bruises,  rheumatic  or  gouty  affec- 
tions of  the  joints,  and  other  local  pains.  It  is 
also  supposed  to  have  a  discutient  effect  when 
rubbed  upon  glandular  swellings.  J.  Weichsel- 
baum  has  found  camphor  liniment  to  be  a 
specific  for  the  itching  produced  by  cowhage. 
(A.  J.  P.,  xlii.  519.)  Camphor  liniment  should 
not  be  confounded  with  camphorated  oil  of  the 
German  Pharmacopoeia  which  is  much  weaker 
(1  in  10).  (See  Camphora,  page  274.)  For 
methods  of  assaying  camphor  liniment  see 
C.  D.,  1900,  338;  P.  J.,  1898,  545;  P.  J., 
1902,  106;  Am.  Drug.  1905,  345. 

Off.  Prep. — Ceratum  Camphorae,  U.  B.;  Lini- 
mentum Chloroformi,  Br.;  Linimentum  Hydrar- 
gyri,  Br.;  Linimentum  Terebinthinae  Aceticum, 
Br. 

LINIMENTUM  CAMPHOR/E 
AMMONIATUM.  Br. 

AMMONIATED  LINIMENT  OF  CAMPHOR 

(lin-j-men'tum    cam'pho-rae    am-mo-nf a-tum ) 

Compound  Liniment  of  Camphor,  Br.;  Liniment 
ammomacal  camphr6.  Fr.  Cod. :  Linimentum  am- 
moniato-camphoratum,  P.  Q. ;  Fliichtiges  Kampher- 
liniment,  Ammoniak-  und  Kampher-Liniment,  O. ; 
Linimento  ammoniaeale  canforato.  It. ;  Linimento 
amoniacal  alcanforado,  Sp. 

"Camphor,  2£  ounces  (Imperial)  or  50 
grammes;  Oil  of  Lavender,  1  fl.  drachm  (Imp. 
meas.)  or  2.5  cubic  centimetres;  Strong  Solu- 
tion of  Ammonia,  5  fl.  ounces  (Imp.  meas.)  or 
100  cubic  centimetres;  Alcohol  (90  per  cent.), 
a   sufficient   quantity.     Dissolve  the   Camphor 


and  Oil  of  Lavender  in  twelve  fluid  ounces 
(Imp.  meas.)  or  two  hundred  and  forty  cubic 
centimetres  of  the  Alcohol;  add  the  Strong  So- 
lution of  Ammonia  gradually,  shaking  them  to- 
gether until,  after  adding  sufficient  of  the 
Alcohol  to  produce  twenty  fluid  ounces  (Imp. 
meas.)  or  four  hundred  cubic  centimetres  of  the 
Liniment,  a  clear  solution  is  formed."  Br. 

This  is  used  as  a  rubefacient  and  at  the  same 
time  anodyne  embrocation  in  local  pains,  par- 
ticularly of  a  rheumatic  character. 

LINIMENTUM  CHLOROFORMI. 
U.  S.,  Br. 

CHLOROFORM  LINIMENT 

( lin-j-men'tum    chlo-ro-for'mi ) 

Liniment  of  Chloroform  ;  Liniment  au  Chloroforme, 
Fr.   Cod.;  Chloroformliniment,   O. 

* "  Chloroform,  three  hundred  cubic  centi- 
meters [or  10  fluidounces,  69  minims]  ;  Soap 
Liniment,  seven  hundred  cubic  centimeters  [or 
23  fluidounces,  321  minims],  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6 J  fluidrachms].     Mix  them  by  agitation."  U.  S. 

"  Chloroform,  2  fl.  ounces  (Imperial  meas- 
ure) or  50  cubic  centimetres;  Liniment  of  Cam- 
phor, 2  fl.  ounces  (Imp.  meas.)  or  50  cubic 
centimetres.     Mix."    Br. 

A  very  great  improvement  was  made  in  this 
preparation  by  the  Committee  of  Revision  of 
1880,  in  the  substitution  of  soap  liniment  for 
the  olive  oil.  This  change  had  been  proposed 
in  a  previous  edition  of  the  Dispensatory,  and 
it  was  desirable  on  account  of  the  greasy  residue 
which  was  left  on  the  skin  by  the  old  prepara- 
tion. The  British  Pharmacopoeia  has  retained 
the  oily  vehicle.  This  is  an  excellent  local  ap- 
plication in  painful  affections.  As  the  chloro- 
form rapidly  evaporates,  it  is  desirable,  in  order 
to  obtain  its  full  anodyne  effect,  to  guard 
against  this  by  using  waxed  paper,  or  some 
other  impermeable  covering. 

LINIMENTUM  CROTONIS.  Br. 

LINIMENT  OF  CROTON  OIL 

( lin-i -men'tnm    cro-to'nls ) 

Liniment  crotone\  Fr.;  Krotonfilllnlment,  G. 

"Croton  Oil,  1  fl.  ounce  (Imperial  measure) 
or  20  cubic  centimetres;  Oil  of  Cajuput,  3£ 
ft.  ounces  (Imp.  meas.)  or  70  cubic  centimetres; 
Alcohol  (90  per  cent.),  3£  fl.  ounces  (Imp. 
meas.)   or  70  cubic  centimetres.  Mix."    Br. 

This  is  a  pustulating  preparation,  the  irritant 
influence  of  which  has  been  increased  by  the 
substitution  of  the  oil  of  cajuput  and  the  alco- 
hol for  the  olive  oil  of  the  original  formula. 
From  ten  to  thirty  minims  (0.6  to  1.9  Cc.)  or 
more  may  be  rubbed  upon  a  limited  surface, 
and  repeated  twice  a  day  or  oftener  until  an 
eruption  is  produced. 
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LINIMENTUM  HYDRARGYRI.  Br. 

LINIMENT  OF  MERCURY 

(Hn-j-raen'tum    hy-driir'gy-ri) 

Linimentum  Mercuriale ;  Liniment  mercuriel,  Fr.; 
Quecksilberliniment,  O. 

"  Ointment  of  Mercury,  1  ounce  (Imperial) 
or  30  grammes;  Strong  Solution  of  Ammonia, 
160  minims  (Imp.  meas.)  or  10  cubic  centi- 
metres; Liniment  of  Camphor,  a  sufficient 
quantity.  Add  the  Strong  Solution  of  Am- 
monia to  sufficient  of  the  Liniment  of  Camphor 
to  produce  one  fluid  ounce  and  a  half  (Imp. 
meas.)  or  forty-five  cubic  centimetres;  triturate 
the  Ointment  of  Mercury  with  sufficient  of  the 
Liniment  of  Camphor  to  produce  one  fluid 
ounce  and  a  half  (Imp.  meas.)  or  forty-five 
cubic  centimetres;  mix  the  two  liquids."    Br. 

This  is  a  stimulating  liniment,  employed  for 
the  discussion  of  chronic  glandular  enlarge- 
ments, swellings  of  the  joints,  and  venereal 
tumors,  and  to  promote  the  absorption  of  fluid. 
It  is  said  to  be  more  likely  to  salivate  than  is 
mercurial  ointment.  One  fluidrachm  (3.7  Cc.) 
may  be  rubbed  upon  the  affected  part  night  and 
morning.  It  should  be  thoroughly  agitated  be- 
fore being  applied. 

LINIMENTUM  OPII.  Br. 

LINIMENT  OF  OPIUM 

(lin-i-men'tum    6'pl-i) 

Anodyne  Liniment;  Liniment  oplace\  Fr.;  Opium- 
liniment,   Q. 

"  Tincture  of  Opium,  2  fl.  ounces  (Imperial 
measure)  or  50  cubic  centimetres;  Liniment  of 
Soap,  2  fl.  ounces  (Imp.  meas.)  or  50  cubic 
centimetres.  Mix;  set  aside  for  a  few  days; 
filter."   Br. 

This  is  commonly  called  anodyne  liniment, 
and  is  employed  as  an  anodyne  and  gently  rube- 
facient embrocation  in  sprains,  bruises,  and 
rheumatic  or  gouty  pains.  We  are  informed 
that  the  preparation  which  has  been  commonly 
used  under  the  name  of  anodyne  liniment  is 
that  of  the  late  London  Pharmacopoeia,  as  given 
in  former  editions  of  the  U.  S.  Dispensatory, 
consisting  of  one  part  by  measure  of  tincture 
of  opium  and  three  parts  of  soap  liniment,  and 
consequently  having  only  half  the  opiate 
strength  of  the  present  British  liniment. 

LINIMENTUM  POTASSII  IODIDI  CUM 
SAPONE.  Br. 

LINIMENT  OF  POTASSIUM  IODIDE  WITH  SOAP 

(lln-j-men'tum   po-tas'sH   I-od'i-di   cum   sa-po'ne) 

Liniment  savonneux  iodure\  Fr. ;  Jodkalium-Seifen- 
llniment,    G. 

"  Curd  Soap,  recently  prepared  and  in  shav- 
ings, 2  ounces  (Imperial)  or  40  grammes;  Po- 
tassium    Iodide,     \\     ounces     (Imp.)     or     30 


grammes;  Glycerin,  1  fl.  ounce  (Imp.  meas.)  or 
20  cubic  centimetres;  Oil  of  Lemon,  1  fl. 
drachm  (Imp.  meas.)  or  2.5  cubic  centimetres; 
Distilled  Water,  10  fl.  ounces  (Imp.  meas.)  or 
200  cubic  centimetres.  Reduce  the  Curd  Soap 
to  fine  shreds;  mix  it  with  the  Distilled  Water 
and  Glycerin  in  a  porcelain  dish  on  a  water- 
bath;  when  the  Soap  is  dissolved,  pour  the 
liquid  into  a  mortar  in  which  the  Potassium 
Iodide  has  previously  been  powdered;  mix 
briskly  by  trituration;  continue  the  trituration 
until  the  mixture  is  cold;  set  aside  for  an  hour; 
then  rub  well  the  Oil  of  Lemon  into  the  cream- 
like product."   Br. 

This  preparation  is  apparently  intended,  by 
application  to  the  surface,  which  may  be  at- 
tended with  a  gentle  friction,  to  produce  the 
absorption  of  the  iodide,  and  thus  to  obtain 
its  alterative  and  deobstruent  effects  through 
the  circulation.  The  soap  and  glycerin  act  as 
demulcents,  and  thus  obviate  in  some  measure 
the  local  irritation  of  the  salt.1 

LINIMENTUM  SAPONIS.  U.  S.,  Br. 

SOAP  LINIMENT 

(lin-i-men'tum    sa-po'nis) 

Tlnctura  Saponis  Camphorata,  U.  8.  1850  ;  Spiritus 
Nervinus  Camphoratus ;  Liquid  Opodeldoc ;  Cam- 
phorated Tincture  of  Soap  ;  Liniment  savonneux  cam- 
phre\  Fr.;  Linimentum  saponato  camphoratum,  P.  G. ; 
Fliisslger  Opodeldok,  O. ;  Linimento  di  sapone  con 
canfora,  It. 

*  "  Soap,  dried  and  granulated,  sixty  gram- 
mes [or  2  ounces  av.,  51  grains] ;  Camphor,  in 
small  pieces,  forty-five  grammes  [or  1  ounce 
av.,  257  grains] ;  Oil  of  Rosemary,  ten  cubic 
centimeters  [or  162  minims] ;  Alcohol,  seven 
hundred  and  twenty-five  cubic  centimeters  [or 
24  fluidounces,  247  minims] ;  Water,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  (H  fluidrachms]. 
Add  the  Soap  to  two  hundred  cubic  centimeters 
[or  6  fluidounces,  366  minims]  of  boiling 
Water,  heat  the  mixture  on  a  water-bath  until 
a  clear  gelatinous  mass  results.     Mix  this,  while 

1  It  seems  to  have  been  clearly  established  by  the 
discussion  carried  on  in  P.  J..  2d  ser.,  xi.,  that  Castile 
soap,  and  even  individual  brands  of  soap,  vary  so 
much  that  it  is  Impossible  to  get  uniform  results 
from  the  former  official  process,  the  preparation 
sometimes  being  beautifully  transparent  and  jelly- 
like, at  other  times  opaque  and  ointment-like.  Various 
remedies  were  proposed,  but  finally  N.  Smith  called 
attention  to  the  fact  that  the  formula  adopted  by 
the  reviewers  of  the  Pharmacopoeia  differs  from  the 
original  one  of  Rumsey.  This  femlth  states  to  be  as 
follows:  "Take  of  White  Curd  Soap  (made  from 
Russian  tallow)  two  ounces;  Potassium  Iodide  one 
ounce  and  a  half ;  Glycerin  one  ounce ;  Distilled 
Water  ten  ounces ;  Essential  Oil  of  Lemon  one 
drachm.  Reduce  the  Soap  into  fine  shreds,  and  melt 
in  a  water-bath,  with  the  whole  of  the  Water  and 
the  Glycerin  :  when  the  Soap  is  perfectly  dissolved, 
pour  it  into  a  No.  9  Wedgwood  mortar  in  which  the 
potassium  iodide  has  been  previously  reduced  to  fine 
powder :  mix  briskly,  and  continue  the  trituration 
until  the  mortar  has  become  cool  and  the  liniment 
assumes  the  character  of  ice-cream.  Set  aside  for 
an  hour,  after  which  gently  rub  In  the  Oil  of 
T.emon."  It  will  be  noticed  that  Rumsev's  process 
has  been  practically  adopted  by  the  present  British 
Pharmacopoeia. 
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yet  warm,  with  five  hundred  cubic  centimeters 
[or  16  fluidounees,  435  minims]  of  Alcohol, 
and  stir  it  until  solution  is  effected.  Dissolve 
the  Camphor  and  Oil  of  Rosemary  in  two  hun- 
dred and  twenty-five  cubic  centimeters  [or  7 
fluidounees,  292  minims]  of  the  Alcohol  by  agi- 
tation in  a  bottle;  add  this  solution  to  the 
warm  Soap  mixture;  mix  thoroughly,  and,  if 
necessary,  add  enough  Water  to  make  the  pro- 
duct measure  one  thousand  cubic  centimeters 
[or  33  fluidounees,  6J  fluidrachms].  Set  it  aside 
in  a  cool  place  for  twenty-four  hours,  then 
filter."   U.  S. 

"  Soft  Soap,  2  ounces  (Imperial)  or  40 
grammes;  Camphor,  1  ounce  (Imp.)  or  20 
grammes;  Oil  of  Rosemary,  3  fl.  drachms  (Imp. 
meas.)  or  7.5  cubic  centimetres;  Alcohol  (90 
per  cent.),  16  fl.  ounces  (Imp.  meas.)  or  320 
cubic  centimetres;  Distilled  Water,  4  fl.  ounces 
(Imp.  meas.)  or  80  cubic  centimetres.  Dis- 
solve the  Soap  in  the  Distilled  Water;  dissolve 
the  Camphor  and  Oil  of  Rosemary  in  the  Alco- 
hol;  mix  the  solutions;  set  aside  for  one  week; 
filter."   Br. 

This  process  is  intended  to  furnish  a  satu- 
rated solution  of  Castile  soap.  The  recom- 
mendation in  the  16th  edition  of  this  Dispen- 
satory, that  granulated  soap  be  used  in  prefer- 
ence to  soap  in  shavings  in  this  liniment,  was 
adopted  by  the  U.  S.  Pharmacopoeia  Eighth 
Revision,  for  powdered  soap  does  not  vary 
greatly  in  the  proportion  of  water  left  in  it; 
the  process  is  one  recommended  by  Geo.  W. 
Sloan  of  Indianapolis,  and  if  all  the  details 
are  carefully  followed  it  is  a  great  improve- 
ment over  that  of  the  U.  S.  Pharmacopoeia 
1880.  The  improvement  was  made  in  the 
last  revision  of  the  I'.  S.  1'.  of  making  a  gelat- 
inous mass  of  the  soap  by  adding  it  to  suffi- 
cient boiling  water  and  heating  it  until  dis- 
solved ;  the  soft  mass  easily  dissolves  in  the 
alcoholic  solution  of  the  oils.  The  British 
preparation  is  now  made  with  soft  (potash) 
soap;  this  metliod  was  recommended  by  J.  T. 
Hornblower.  (C.  D.,  1894,  571.)  The  liniment 
is  said  to  be  made  more  quickly  and  precipi- 
tation is  avoided.  In  1859  Dean  showed  that 
sodium  oleate  is  freely  soluble  in  alcohol,  while 
the  palmitate  is  nearly  insoluble,  consequently  the 
latter  salt  is  left  behind  in  the  old  British  pro- 
cess. Although  olive  oil  contains  a  large  per- 
centage of  olein,  yet  it  has  been  proposed  to 
substitute  almond  oil,1  for  it  is  still  richer.  The 
economy  of  this  is,  however,  very  doubtful. 
Castor  oil  has  also  been  suggested.  (A.  J.  P., 
xliv.  529.)  G.  W.  Barckhausen  states  that  the 
potassa  soaps  are  perfectly  soluble  in  alcohol, 
and  suggests  rape  seed  oil  as  a  good  base.  ( A. 
J.  P.,  1873,  p.  17.) 

In  former  editions  of  the  U.  S.  Pharmaco- 
poeia, this  preparation,  though  commonly  called 
Soap  Liniment,  received  the  name  of  Tinctura 
Saponis  Camphorata,  to  distinguish  it  from  a 

1 A  formula  for  making  almond  oil  soap  on  the 
small  scale  may  be  found  In  P.  J.,  2d  ser.,  xi.  417. 


similar  preparation  called  opodeldoc,  which, 
having  a  soft  semi-solid  consistence,  held  the 
title  Linimentum  Saponis  Camphoratum.2 

Soap  liniment  is  much  used,  as  an  anodyne 
and  gently  rubefacient  embrocation,  in  sprains, 
bruises,  and  rheumatic  or  gouty  pains. 

Off.  Prep. — Linimentum  Chloroformi,  U.  S.; 
Linimentum  Opii,  Br. 

LINIMENTUM  SAPONIS  MOLLIS.  U.  S. 

LINIMENT  OF  SOFT  SOAP  [Tincture  of  Qreen  Soap] 

(lin-i-men'tiim     sa-pf/nis     mol'lls) 

Tinctura  Saponis  Viridis,  U.  S.  P.  1880;  Splrttus 
Saponis  Kalini  liebra  ;  Teinture  de  Savon  vert,  t'r. ; 
Hebra's  Selfenspiritus,  O. 

*  "  Soft  Soap,  six  hundred  and  fifty  gram- 
mes [or  22  ounces  av.,  406  grains] ;  Oil  of 
Lavender  Flowers,  twenty  cubic  centimeters 
[or  325  minims] ;  Alcohol,  a  sufficient  quantity, 
to  make  one  thousand  cubic  centimeters  [or 
33  fluidounees,  6 J  fluidrachms].  Mix  the  Oil  of 
Lavender  Flowers  with  three  hundred  cubic 
centimeters  [or  10  fluidounees,  69  minims]  of 
Alcohol,  dissolve  in  this  the  Soft  Soap  by 
stirring  or  agitation,  and  set  the  solution  aside 
for  twenty-four  hours.  Then  filter  it  through 
paper,  adding  sufficient  alcohol  to  make  the 
product  measure  one  thousand  cubic  centimeters 
[or  33  fluidounees,  6 J  fluidrachms]."    U.  S. 

This  is  the  tincture  of  green  soap  of  Hebra 
under  a  new  name;  it  should  never  have  been 
called  Tinctura  Saponis  Viridis,  as  it  belongs 
clearly  in  the  class  of  liniments  and  is  always 
used  externally.  C.  E.  Smith  suggested  the 
]  i  reparation  of  this  liniment  from  the  fixed  oil 
directly,  which  has  the  advantage  of  conven- 
ience as  well  as  of  greater  uniformity  of 
strength.3     If  a  green  color  is  desirable  in  this 

'  Opodeldoc. — "  Take  of  Common  Soap,  sliced, 
three  ounces;  Camphor  an  ounce;  Oil  of  Kosemary, 
Oil  of  Origanum,  each,  a  fluidrachm;  Alcohol  a  pint. 
Digest  the  Soap  with  the  Alcohol,  by  means  of  a 
sand-bath,  till  dissolved  ;  then  add  the  Camphor  and 
Oils,  and,  when  they  are  dissolved,  pour  the  liquid 
Into  broad-mouthed  bottles.  This  liniment  has,  when 
cold,  the  consistence  of  a  soft  ointment."  U.  S.  P. 
1850. 

This  preparation  differs  from  the  official  Linimen- 
tum Saponis  chiefly  in  being  prepared  with  common 
white  soap,  made  with  animal  fat,  Instead  of  Castile 
soap,    which    is    made    of    olive    oil.     The    former    Is 

fieculiarly  adapted  to  the  purposes  of  this  formula, 
n  consequence  of  assuming,  when  its  alcoholic  solu- 
tion cools,  the  consistence  characteristic  of  the  lini- 
ment. It  is  customary  after  the  solution  of  the  soap 
has  been  effected  to  pour  the  liquid  into  small  wide- 
mouthed  glass  bottles,  containing  about  four  fluid- 
ounces,  in  which  it  concretes  into  a  soft,  translucent, 
uniform,  yellowish-white  mass.  This  liniment  melta 
with  the  heat  of  the  body. 

1  Liniment  of  Soft  Soap. — Dissolve  75  Om.  potas- 
sium hydroxide  In  200  Cc.  of  water,  put  the  solution 
in  a  bottle  of  about  1500  Cc.  capacity,  add  325  Gm. 
linseed  oil  and  300  Cc.  alcohol,  and  shake  the  mix- 
ture briskly  for  some  time,  until  there  is  no  further 
separation  "of  oil  on  standing.  Let  the  solution  stand 
in  a  moderately  warm  place  for  twenty-four  (to 
forty-eight)  hours,  then  dissolve  in  it  20  Cc.  oil  of 
lavender,  add  enough  water  to  make  the  product 
measure  1000  Cc,  mix  and  filter.  The  process  Ib 
easily  finished  In  ten  days,  the  main  precaution  to 
be  observed  being  that  the  potassium  hydroxide  be 
neither  stronger  nor  weaker  than  90  per  cent.,  unless 
allowance  be  made  for  difference  in  strength.  Re- 
fined cotton-seed  oil  or  olive  oil  may  be  used  Instead 
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preparation,  it  may  be  obtained  by  using  hemp 
seed  oil  or  Malaga  olive  oil  (see  Proc.  A.  Ph. 
A.,  1903,  420). 

LINIMENTUM  SINAPIS.  Br. 

LINIMENT  OF  MUSTARD 

(lin-i-men'tum  sj-na'pis) 

Liniment  Slnapise'  eompose\  Fr.;  Zusammengesetztea 
Senfllniment,  Senfliniment,  O. 

"Volatile  Oil  of  Mustard,  1£  fl.  drachms 
(Imperial  measure)  or  2  cubic  centimetres; 
Camphor,  120  grains  (Imp.)  or  3  grammes; 
Castor  Oil,  5  fl.  drachms  (Imp.  meas.)  or  7 
cubic  centimetres;  Alcohol  (90  per  cent.),  4 
fl.  ounces  (Imp.  meas.)  or  43  cubic  centimetres. 
Dissolve  the  Camphor  in  the  Alcohol;  add  the 
Oil  of  Mustard  and  Castor  Oil;  mix."    Br. 

This  preparation,  which  was  dropped  from 
the  U.  S.  P.  (8th  Rev.),  may  be  made  by  the 
U.  S.  P.  1890  process;1  it  affords  a  convenient 
method  of  applying  the  volatile  oil  of  mustard, 
and  may  often  be  appropriately  used  as  a  sub- 
stitute for  sinapisms.  The  extract  of  mezereon 
is  also  a  very  energetic  irritant.  The  castor 
oil  seems  to  be  added  in  order  to  increase  some- 
what the  consistence  of  the  liniment,  and  was 
probably  chosen  from  among  oleaginous  sub- 
stances in  consequence  of  its  solubility  in  alco- 
hol. The  effect  is  increased  if  the  liniment  be 
applied  on  flannel,  and  volatilization  guarded 
against  by  covering  it  with  oiled  silk.  For  the 
circumstances  calling  for  the  use  of  this  lini- 
ment, see  Sinapis. 

LINIMENTUM  TEREBINTHINCE. 
U.  S.,  Br. 

TURPENTINE  LINIMENT 

(lin-i-men'tum    ter-e-bin'thi-nae ) 

Linimentum  Terebinthinatum ;  Liniment  of  Tur- 
pentine;  Liniment  tergbenthine,  Fr. ;  Terpentinllnl- 
ment,  O. 

*  "  Rosin  Cerate,  six  hundred  and  fifty  gram- 
mes [or  22  ounces  av.,  406  grains] ;  Oil  of 
Turpentine,  three  hundred  and  fifty  grammes 
[or  12  ounces  av.,  151  grains],  to  make  one 
thousand    grammes     [or    35    ounces    av.,    120 

of  linseed  oil  without  changing  the  proportion  of 
potassium  hydroxide,  but  these  oils  usually  produce 
a  liniment  of  lighter  color  than  would  be  obtained 
from  linseed  oil.  (A.  J.  P.,  1896,  187.) 

1  Linimentum  Sinapis  Compositum  Compound  Lini- 
ment of  Mustard. — "  Volatile  Oil  or  Mustard,  thirty 
cubic  centimeters  [or  1  fluidounce,  7  minims]  ;  Fluid 
Extract  of  Mezereum,  two  hundred  cubic  centimeters 
[or  6  fluidounces,  366  minims]  ;  Camphor,  sixty 
grammes  [or  2  ounces  av.,  51  grains]  ;  Castor  Oil, 
one  hundred  and  fifty  cubic  centimeters  [or  5  fluid- 
ounces,  35  minims]  ;  Alcohol,  a  sufficient  quantity, 
to  make  one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  390  minims].  Dissolve  the  Camphor  In  five 
hundred  cubic  centimeters  [or  16  fluidounces,  435 
minims]  of  Alcohol,  and  add  the  Fluid  Extract  of 
Mezereum ;  then  add  the  Oil  of  Mustard  and  the 
Castor  Oil.  and.  finally,  enough  Alcohol  to  make  the 
product  measure  one  thousand  cubic  centimeters  [or 
33  fluidounces,  390  minims].  Mix  thoroughly." 
U.  8.  1890. 


grains].  Dissolve  the  Rosin  Cerate,  previously 
melted  in  a  dish  on  a  water-bath,  in  the  Oil  of 
Turpentine,  and  mix  them  thoroughly."    U.  S. 

"  Soft  Soap,  1£  ounces  (Imperial)  or  37.5 
grammes;  Distilled  Water,  5  fl.  ounces  (Imp. 
meas.)  or  125  cubic  centimetres  or  a  sufficient 
quantity;  Camphor,  1  ounce  (Imp.)  or  25 
grammes;  Oil  of  Turpentine,  13  fl.  ounces 
(Imp.  meas.)  or  325  cubic  centimetres.  Mix 
the  Soft  Soap  with  two  fluid  ounces  (Imp. 
meas.)  or  fifty  cubic  centimetres  of  the  Dis- 
tilled Water;  dissolve  the  Camphor  in  the  Oil 
of  Turpentine;  gradually  add  the  latter  solu- 
tion to  the  former,  triturating  until  the  mixture 
becomes  a  thick  creamy  emulsion;  lastly  mix 
with  sufficient  Distilled  Water  to  produce  one 
pint  (Imp.  meas.)  or  five  hundred  cubic  centi- 
metres."    Br. 

The  U.  S.  preparation  is  the  liniment  orig- 
inally proposed  by  Kentish,  and  subsequently 
so  highly  lauded  as  a  remedy  in  burns  and 
scalds.  It  should  be  applied  as  soon  after 
the  occurrence  of  the  accident  as  possible,  and 
should  be  discontinued  when  the  peculiar  in- 
flammation excited  by  the  fire  is  removed. 
The  best  mode  of  application  is  to  cover  the 
burnt  or  scalded  surface  with  pledgets  of 
patent  lint  saturated  with  the  liniment.  It 
should  not  be  allowed  to  come  in  contact  with 
the  sound  parts.  This  liniment  may  also  be 
successfully  applied  in  other  cases  of  cutaneous 
inflammation  requiring  stimulation,  as  in  cer- 
tain conditions  of  erysipelas.  The  present 
British  preparation,  so  far  as  regards  its  rube- 
facient operation,  may  be  looked  upon  as  al- 
most undiluted  oil  of  turpentine,  the  soft  soap 
having  little  other  effect  than  to  give  con- 
sistence to  the  liniment,  and  the  camphor  acting 
as  an  anodyne,  and  both  being  too  small  in 
bulk  to  dilute  the  oil  materially.  It  is  a  very 
ineligible  and  variable  preparation. 

LINIMENTUM  TEREBINTHINi-E 
ACETICUM.  Br. 

LINIMENT  OF  TURPENTINE  AND  ACETIC  ACID 

(lin-i-men'tum    ter-e-bin'thj-nse    a-cet'i-cum) 

Linimentum  Album ;  Acetic  Turpentine  Liniment, 
Stokes'  Liniment ;  Liniment  te^benthine'  acStique, 
Fr.;  Terpentin-  und  Essig-liniment,  O. 

"  Oil  of  Turpentine,  4  fl.  ounces  (Imperial 
measure)  or  100  cubic  centimetres;  Glacial 
Acetic  Acid,  1  ounce  (Imp.)  or  25  grammes; 
Liniment  of  Camphor,  4  fl.  ounces  (Imp. 
meas.)    or  100  cubic  centimetres.     Mix."     Br. 

This  is  a  powerful  rubefacient  liniment,  com- 
bining the  irritant  properties  of  the  oil  of 
turpentine  and  acetic  acid,  though  somewhat 
diluted  by  the  camphor  liniment.1  Glacial  acetic 
acid  was  substituted  for  acetic  acid  in  the  1885 

1  St.  John  Long's  Liniment. — Under  this  name  a 
liniment  is  often  used  which  is  made  as  follows  : 
"  Take  the  yolk  of  one  egg.  5  fluidrachms  of  Acetic 
Acid,  3  fluidounces  of  Oil  of  Turpentine.  2%  fluid- 
ounces  of  Rose  Water,  and  %  fluidrachm  of  Oil  of 
Lemon.     Make  an  emulsion." 
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revision  in  equivalent  proportion;  the  change 
is  an  improvement  pharmaceutically,  as  it  now 
affords  a  clear  solution. 

LINUM.  U.  S.,  Br. 

LINSEED     FLAXSEED 

(li'num) 

"  The  ripe  seed  of  Linum  usitatissimum 
Linne"  (Fam.  Linacece)."  U.  S.  "The  dried 
ripe  seeds  of  Linum  usitatissimum,  Linn."    Br. 

Linl  Semina,  Br.  (1885)  ;  Semence  de  Lin,  Fr. 
Cod.;  Grains  de  Lin,  Fr. ;  Semen  Lini,  P.  Q. ;  Leln- 
samen,  Flachssamen,  O. ;  Lino,  Semi  dl  Lino,  It. ; 
Lino  (Semllla  de),  Llnaza,  Sp. 

Off.  Prep. — Linum  Contusum,  Br. 
LINUM  CONTUSUM.  Br. 

CRUSHED  FLAXSEED 

(li'num     con-tu'sum) 

"  Linseed  reduced  to  a  coarse  powder."    Br. 

Linum  usitatissimum,  Willd.,  Sp.  Plant,  i. 
1533;  B.  &  T.  39. — Common  flax  is  an  annual 
plant,  with  an  erect,  slender,  round  stem, 
about  two  feet  in  height,  branching  at  top,  and, 
like  all  other  parts  of  the  plant,  entirely  smooth. 
The  leaves  are  small,  lanceolate,  acute,  entire, 
of  a  pale-green  color,  sessile,  and  scattered 
alternately  over  the  stem  and  branches.  The 
flowers  are  terminal,  and  of  a  delicate-blue 
color.  The  calyx  is  persistent,  and  composed 
of  five  ovate,  sharp-pointed,  three-nerved  leaf- 
lets, which  are  membranous  on  their  border. 
The  petals  are  five,  obovate,  striated,  minutely 
scalloped  at  their  extremities,  and  spread  into 
funnel-shaped  blossoms.  The  filaments  are 
also  five,  united  at  the  base,  and  the  germ, 
which  is  ovate,  supports  five  slender  styles,  ter- 
minating in  obtuse  stigmas.  The  fruit  is  a 
globular  capsule,  about  the  size  of  a  small  pea, 
having  the  persistent  calyx  at  the  base,  crowned 
with  a  sharp  spine,  and  containing  ten  seeds 
in  distinct  cells.  This  highly  valuable  plant, 
now  almost  everywhere  cultivated,  is  said  by 
some  to  have  been  originally  derived  from 
Egypt,  by  others  from  the  great  elevated  plain 
of  Central  Asia.  It  flowers  in  June  and  July, 
and  ripens  its  seed  in  August.1 

The  seeds  are  oval,  oblong,  flattened  on  both 
Bides,  with  acute  edges,  somewhat  pointed  at 

1  The  linseeds  in  commerce  have  been  divided  by 
EG.  M.  Holmes  into  two  groups.  The  first  group, 
characterized  by  the  seeds  being  of  sufficient  size  for 
six  or  seven  to  weigh  a  grain,  contains  Bombay, 
Bold  Calcutta,  Sicilian,  and  Ionian  seed ;  in  the 
group  of  small  seeds  (10  to  12  to  the  grain)  are 
English,  Dutch,  Russian,  and  ordinary  Calcutta 
varieties.  An  important  practical  point  noticed  by 
Holmes  is  that  many  of  these  seeds  are  apparently 
purposely  adulterated  with  weed  seeds,  which  are 
nearly  always  smaller  than  the  linseeds,  and  can 
therefore  be  separated  by  the  sieve.  When  linseed 
meal  is  to  be  made  for  medicinal  use,  this  separation 
should  always  be  insisted  upon,  as  many  of  the 
weed  seeds  are  from  Cruciferse.  and  are  irritating, 
For  detailed  information  as  to  varieties  of  linseed, 
weed  seeds,  etc.,  the  reader  is  referred  to  Holmes'a 
paper.   (P.  J..  July,  1881  ;  also  N.  R.,  1881.) 


one  end,  one  to  two  lines  in  length,  smooth, 
glossy,  brown  externally,  and  yellowish  white 
within,  "ovate  or  oblong-lanceolate,  flattened, 
4  or  5  Mm.  long,  obliquely  pointed  at  one  end; 
externally  chestnut-brown,  very  smooth  and 
glossy,  covered  with  a  transparent,  mucilag- 
inous outer  wall  which  swells  in  water;  em- 
bryo whitish  or  greenish,  with  two  large,  plano- 
convex and  oily  cotyledons,  embedded  in  a  thin 
perisperm;  odor  slight;  taste  mucilaginous, 
oily."  U.  S.  They  are  inodorous,  and  have 
an  oily  mucilaginous  taste.  Meyer  found  in 
them  fixed  oil,  wax,  resin,  extractive,  tannin, 
gum,  nitrogenous  mucilage,  starch,  albumen, 
gluten,  and  various  salts.  Meurein  could  find 
no  starch,  but  detected  phosphates,  which  had 
escaped  the  notice  of  Meyer.  (J.  P.  C,  3e  ser., 
xx.  97.)  Their  investing  coat  abounds  in  a 
peculiar  gummy  matter  or  mucilage,  which  is 
readily  imparted  to  hot  water,  forming  a  thick 
viscid  fluid,  that  lets  fall  white  flakes  upon  the 
addition  of  alcohol,  and  affords  a  copious  dense 
precipitate  with  lead  subacetate.  The  viscid 
mucilage  of  linseed  cannot  be  filtered  until  it 
has  been  boiled.  It  contains  in  the  dry  state 
more  than  10  per  cent,  of  mineral  substances; 
when  freed  from  these  and  dried  at  110°  C, 
it  corresponds,  like  althsea  mucilage,  to  the 
formula  C12H20O10.  The  seeds  by  exhaustion 
with  cold  or  warm  water  afford  of  it  about  15 
per  cent.  By  boiling  with  nitric  acid,  it  yields 
crystals  of  mucic  acid ;  by  diluted  mineral  acids, 
it  is  broken  up  into  dextrogyrate  gum,  sugar, 
and  cellulose.  (Kirchner  and  Tollens,  Ann. 
Ch.  Ph.,  175,  215.) 

Jorissen  and  Hairs  (Drogues  Simples,  t.  ii. 
685)  obtained  from  the  young  plant  a  gluco- 
side,  to  which  they  gave  the  name  of  linamarin, 
which  crystallizes  in  colorless  needles,  melting 
at  134°  C,  without  odor,  but  possesses  a 
fresh  and  bitter  taste.  It  differs  from  ainyg- 
dalin  in  not  being  decomposed  by  emulsin, 
but  diluted  acids  decompose  it  into  sugar,  hy- 
drocyanic acid,  a"nd  a  third  product  which  is 
volatile  and  possesses  certain  of  the  characters 
of  the  acetones.  No  benzaldehyde  is  formed. 
Linseed  contains  about  4  per  cent,  of  nitrogen, 
corresponding  to  about  25  per  cent,  of  proteid 
substances.  After  expression  of  the  oil  these 
substances  remain  in  the  cake,  so  that  the 
latter  contains  5  per  cent,  of  nitrogen  and  con- 
stitutes a  very  important  article  for  feeding 
cattle  and  is  termed  cake  meal.  In  the  ripe 
state  linseed  is  altogether  destitute  of  starch, 
though  this  substance  is  found  in  the  immature 
seed  in  the  very  cells  which  subsequently  yield 
the  mucilage.  The  mucilage  may  be  considered, 
as  in  analogous  cases,  to  be  a  product  of  the 
transformation  of  starch.  (Fluekiger,  Pharma- 
cographia,  2d  ed.,  p.  99.)  The  interior  of  the 
seed,  or  nucleus,  is  rich  in  a  peculiar  oil,  which 
is  separated  by  expression,  and  extensively 
employed  in  the  arts  on  account  of  its  drying 
properties.     (See  Oleum  Lini.) 

The  ground  seeds  are  found  in  commerce 
under  the  name  of  flaxseed  meal.     This  is  of  a 
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dark-gray  color,  highly  oleaginous,  and  when 
mixed  with  hot  water  forms  a  soft  adhesive 
mass,  much  employed  for  luting  by  practical 
chemists.  "  Ground  Linseed  (Linseed  Meal  or 
Flaxseed  meal)  should  be  recently  prepared 
and  free  from  unpleasant  or  rancid  odor.  It 
is  a  grayish-yellow  powder  containing  brownish 
fragments,  and  when  exhausted  by  carbon 
disulphide  should  yield  not  less  than  30  per- 
cent, of  a  fixed  oil,  all  of  which  is  saponifiable. 
If  0.1  Gm.  of  ground  Linseed  be  mixed  with 
20  Cc.  of  water  and  the  mixture  heated  to 
boiling,  then  cooled  and  diluted  with  cold  water 
to  100  Cc,  the  addition  of  0.5  Cc.  of  iodine 
T.S.  should  not  produce  more  than  a  pale  blue 
color  (limit  of  starch)."  U.  S.  The  average 
composition  of  linseed  oil  cake  is  thus  given  by 
Sehaedler  (Technologie  der  Fette  und  Oele, 
1883)  :  moisture,  10.56  per  cent.;  oil,  9.83  per 
cent.;  non-nitrogenous  fibre,  44.61  per  cent.; 
ash,  6.5  per  cent.;  proteid  matter,  28.5  per 
cent.  Much  of  the  linseed  meal  of  commerce 
is  simply  cake  meal,  which  was,  indeed,  official 
in  the  former  Br.  Ph.,  but  such  meal  is  unfit 
for  medicinal  use,  not  only  because  it  contains 
very  little  oil,  but  also  because  the  oil  which 
is  in  it  has,  through  rupture  of  the  cells  and 
partial  expression,  been  so  exposed  to  the  air 
as  to  become  rancid.  Linseed  meal  is  some- 
times adulterated  with  corn  meal,  or  other 
meals  containing  starch,  whose  presence  is  at 
once  revealed  by  the  iodine  test.1  It  is  some- 
times found  in  the  market  adulterated  with 
petroleum  or  other  mineral  oil,  doubtless  made 
by  powerfully  pressing  the  pure  linseed  meal 
and  substituting  for  the  linseed  oil  the  less 
expensive  product,  petroleum.  (A.  J.  P., 
1902,  31.) 

Uses — Flaxseed  is  demulcent  and  emollient. 
The  mucilage  obtained  by  infusing  the  entire 
seeds  in  boiling  water,  in  the  proportion  of  half 
an  ounce  to  the  pint,  is  much  and  very  advan- 
tageously employed  in  catarrh,  dysentery,  ne- 
phritic and  calculous  complaints,  strangury,  and 
other  inflammatory  affections  of  the  mucous 
membrane  of  the  lungs,  intestines,  and  urinary 
passages.  By  decoction,  water  extracts  a  por- 
tion of  the  oleaginous  matter,  which  renders  the 
mucilage  less  fit  for  administration  by  the 
mouth,  but  superior  as  a  laxative  enema.  The 
meal  mixed  with  hot  water  forms  an  excellent 
emollient  poultice. 

1  The  value  of  a  sample  of  crushed  linseed  can  be 
absolutely  determined  only  by  analysis.  It  should 
contain  from  25  to  35  per  cent,  of  oil.  not  more  than 
8  or  8.5  per  cent,  of  husk,  and  less  than  8  per  cent, 
of  ash.  The  following  test  is  said  to  be  sufficient 
for  practical  purposes :  "  Put  half  an  ounce  of  the 
meal  into  a  glass  vessel,  pour  six  ounces  of  boiling 
water  over  it,  stir  well,  and  allow  it  to  stand  for 
twelve  hours.  If  first-class,  it  should  absorb  all  the 
water,  and  show  a  thin  scum  of  white  glutinous 
liquid  on  the  top,  which  will  adhere  closely  to  a  glass 
rod  or  a  wooden  pencil  dipped  into  It.  If  the  meal 
does  not  absorb  nearly  all  the  water,  it  is  of  inferior 
quality.  The  amount  of  inferiority  must  be  judged 
by  the  amount  of  water  not  absorbed,  and  by  the 
character  of  the  fluid  on  the  top  of  the  solution.  If 
It  is  thin  and  non-glutinous,  the  meal  is  of  in- 
ferior duality." 


LIQUOR  ACIDI    ARSENOSI.  U.  S.  (Br.) 

SOLUTION  OF  ARSENOUS  ACID 

(H'quor  ac'j-dl  iir-se-no'sl) 

"An  aqueous  solution,  which  should  contain 
Arsenous  Acid  corresponding  in  amount  to  1 
percent,  of  arsenic  trioxide  [ AS2O3  =  196.44] ." 
U.  S. 

Liquor  Arsenica  Hydrochloricus,  Br.;  Liquor  Ar- 
senici  Chloridi,  U.  B.  P.  1870 ;  Hydrochloric  Solu- 
tion of  Arsenic,  Solut6  d'Acide  Arsgnieux,  Fr. 
Cod.;  Liqueur  de  Boudin,  Liqueur  arsfinicale  hydro- 
chlorique,  Fr. ;  Chlorarsenik-Losung,  O. 

*  "Arsenic  Trioxide,  ten  grammes  [or  154 
grains] ;  Diluted  Hydrochloric  Acid,  fifty 
grammes  [or  1  ounce  av.,  334  grains] ;  Dis- 
tilled Water,  a  sufficient  quantity,  to  make  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains].  Mix  the  Diluted  Hydrochloric  Acid 
with  two  hundred  and  fifty  grammes  [or  8 
ounces  av.,  358  grains]  of  Distilled  Water,  in 
a  tared  porcelain  dish,  add  the  Arsenic  Tri- 
oxide, and  boil  the  mixture  until  the  Arsenic 
Trioxide  is  dissolved.  Then  add  enough  Dis- 
tilled Water  to  make  the  product  weigh  one 
thousand  grammes  [or  35  ounces.,  120  grains]. 
Filter  through  paper."    U.  S. 

"Arsenious  Anhydride,  in  powder,  87£  grains 
(Imperial)  or  10  grammes;  Hydrochloric  acid, 
2  fit.  drachms  (Imp.  meas.)  or  12.5  cubic  centi- 
metres; Distilled  Water,  a  sufficient  quan- 
tity. Heat  the  Arsenious  Anhydride  and  the 
Hydrochloric  Acid  with  ten  fluid  ounces  (Imp. 
meas.)  or  five  hundred  cubic  centimetres  of 
Distilled  Water  in  a  one-pint  (or  one-litre) 
flask  until  a  clear  solution  is  obtained;  cool; 
add  sufficient  Distilled  Water  to  produce  one 
pint  (Imp.  meas.)  or  one  thousand  cubic  centi- 
metres of  the  Solution."    Br. 

This  solution  is  stronger  than  the  Liquor 
Arsenici  Chloridi  of  the  U.  S.  P.  1870.  It 
contains  4.5  grains  of  arsenous  acid  in  a  fluid- 
ounce;  the  U.  S.  P.  1870  preparation  corre- 
sponded in  strength  with  the  old  British  solu- 
tion (4  grains  in  a  fluidounce).  The  increase 
in  strength  was  made  in  order  to  make  the  rela- 
tion one  that  would  be  easy  to  recollect,  namely, 
1  per  cent,  by  weight,  and  the  British  Phar- 
macopoeia has  wisely  followed  the  example, 
so  that  both  preparations  are  practically  iden- 
tical. The  name  has  also  been  changed,  as 
the  former  title  was  a  misnomer.  The  hydro- 
chloric acid  does  not  enter  into  combination 
with  the  arsenic  trioxide;  it  merely  aids  in  its 
solution.  The  British  title  is,  in  our  opinion, 
to  be  preferred,  because  the  U.  S.  name  does  not 
indicate  the  presence  of  the  hydrochloric  acid. 

Properties. — The  hydrochloric  solution  of 
arsenic  trioxide  was  first  recognized  by  the 
U.  S.  Pharmacopoeia  at  the  revision  of  1870. 
According  to  the  British  Pharmacopoeia,  it  is 
"  a  colorless  liquid  having  an  acid  reaction. 
25  cubic  centimetres  diluted  with  water  should 
discharge  the  color  of  50.8  to  50.9  cubic  centi- 
metres of  the  volumetric  solution  of  iodine,  the 
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presence  of  a  slight  excess  of  sodium  bicar- 
bonate being  maintained  throughout  the  opera- 
tion." "  110  minims  contain  1  grain  of  Arse- 
nious  Anhydride;  100  cubic  centimetres  con- 
tain 1  gramme."  Br.  The  following  description 
and  test  is  given  in  the  U.  S.  P.  (8th  Rev.) : 
"A  clear,  colorless  liquid,  odorless,  having  an 
acidulous  taste  and  an  acid  reaction.  If  to 
24.6  Gm.  of  Solution  of  Arsenous  Acid  about 
2  Gm.  of  sodium  bicarbonate  and  100  Cc.  of 
water  be  added,  not  less  than  50  Cc.  of  tenth- 
normal iodine  V.S.  should  be  required  to  pro- 
duce a  permanent  yellow  tint  (corresponding 
to  1  Gm.  of  arsenic  trioxide  in  100  Gm.  of  the 
Solution)."   U.  S. 

Uses. — The  medicinal  properties  of  this 
solution  are  the  same  as  those  of  Fowler's 
solution,  with  which  it  corresponds  in  strength, 
being  nearly  three  times  as  strong  as  the  for- 
mer  London   solution    of   arsenic   chloride. 

Dose,  from  two  to  eight  minims  (0.12  to 
0.5    Cc). 

LIQUOR  ACIDI  CHROMICI.  Br. 

SOLUTION  OP  CHROMIC  ACID 

(li'quor  ac'j-di  chro'mi-cl) 

Solute  d'Aclde  Chromique,  Fr.  Cod.;  Chromsaure- 
losung.  O. 

"An  aqueous  solution  containing  the  equiva- 
lent of  25  per  cent,  of  Chromic  Anhydride, 
CrOs;  or  29.5  per  cent,  of  chromic  acid  re- 
garded as  HaCr04."   Br. 

"Chromic  Anhydride,  1  ounce  (Imperial) 
or  25  grammes;  Distilled  Water,  3  ft.  ounces 
(Imp.  meas.)  or  75  cubic  centimetres.  Dis- 
solve."   Br. 

This  is  officially  described  as  "  an  orange- 
red,  inodorous,  caustic,  strongly  acid  liquid. 
Specific  gravity  1.185.  It  should  respond  to 
the  tests  described  under  '  Acidum  Chromi- 
cum.'  "  Br.  It  is  simply  a  definite  solution  of 
chromic  acid,  and  will  probably  be  found  con- 
venient as  a  caustic  application.  (See  Chromii 
Trioxidum,  p.  334.)     It  is  not  used  internally. 

LIQUOR  AMMONII  ACETATIS. 
U.  S.,  Br. 

SOLUTION  OF  AMMONIUM  ACETATE 
[Spirit  of  Mindererus] 

(li'qugr    am-mo'm-I    ac-e-ta'tls ) 

"An  aqueous  solution  which  should  contain 
not  less  than  7  percent,  of  Ammonium 
Acetate  [CH3.C00NH4  =  76.51],  with  small 
amounts  of  acetic  and  carbonic  acids."    U.  S. 

Splritus  MIndereri ;  Liquor  Ammoniae  Acetatis; 
Acetate  d'Ammoniaque  liquide.  Fr.  Cod.;  Esprit  de 
Mindgrerus.  Fr. ;  Liquor  Ammonii  Acetlci.  P.  O.  ; 
Ammoniumacetatlosung,  Essigsaure  Ammoniumlfisung, 
G. 

*  "  Ammonium  Carbonate,  five  grammes  [or 
77  grains] ;  Diluted  Acetic  Acid,  one  hundred 
cubic  centimeters    [or  3   fluidounces,  183  min- 


ims]. Add  the  Ammonium  Carbonate  (which 
should  be  in  translucent  pieces,  free  from 
white,  pulverulent  bicarbonate)  gradually  to 
the  cold  Diluted  Acetic  Acid,  and  stir  until  it 
is  dissolved.  This  preparation  should  be 
freshly  made  when  wanted."     U.  S. 

"Ammonium  Carbonate,  1  ounce  (Imperial) 
or  50  grammes;  Acetic  Acid,  Distilled  Water, 
of  each  a  sufficient  quantity.  Dissolve  the 
Ammonium  Carbonate  in  ten  times  its  weight 
of  Distilled  Water;  neutralize  with  Acetic 
Acid;  add  sufficient  Distilled  Water  to  produce 
one  pint  (Imp.  meas.)  or  one  thousand  cubic 
centimetres  of  the  Solution.  A  little  of  the 
Solution,  heated  in  a  test-tube  to  expel  car- 
bonic anhydride,  should  be  neutral  or  only 
slightly  acid  to  test-papers.  Solution  of  Am- 
monium Acetate  should  be  preserved  in  a  green 
glass  bottle."    Br. 

This  preparation  is  an  aqueous  solution  of 
ammonium  acetate.1  The  U.  S.  process  by 
which  it  is  formed  involves  the  decomposition 
of  ammonium  carbonate  by  diluted  acetic  acid. 
The  formula  of  commercial  ammonium  car- 
bonate is  complex,  but  the  reaction  is  expressed 
by  the  following  equation : 

C0(0H)0NH4.C0(NH2) 

ONH4  +  3(C2H303.H)= 

3(CaIl30a.NH4)  +  H2O  +  2CO2 
Distilled  vinegar  was  formerly  used,  but  it 
has  been  abandoned  for  diluted  acetic  acid, 
which  is  much  to  be  preferred,  because,  besides 
furnishing  a  solution  of  the  acetate  of  uniform 
strength,  a  result  which  cannot  be  attained 
by  the  employment  of  distilled  vinegar,  it 
avoids  the  production  of  a  brownish  solution, 
which  uniformly  follows  the  use  of  the  latter, 
especially  when  it  has  been  condensed  in  a 
metallic  worm.  The  quantity  of  ammonium 
carbonate  necessary  to  saturate  a  given  weight 
of  the  acid  of  average  strength  cannot  be  laid 
down  with  precision,  on  account  of  the  variable 
quality  of  the  salt.  The  preparation,  when 
made  with  the  diluted  acetic  acid  of  the  U.  S. 
Pharmacopoeia,  contains  about  7  per  cent,  of 
ammonium  acetate.  It  is  more  convenient  to 
add  the  salt  to  the  acid  than  to  add  the  acid 
to  the  salt,  as  the  point  of  saturation  is  thus 
more  easily  attained.  In  ascertaining  this 
point  by  test  paper,  the  alkaline  reaction  will 
begin,  though  a  portion  of  free  acetic  acid 
may  still  remain,  a  little  of  it  being  insuffi- 
cient to  overcome  the  natural  alkaline  reaction 
of  the  salt.  A  complication  is  caused  by  the 
presence  of  free  carbon  dioxide,  which  may 
be  expelled  from  the  liquid  towards  the  end  of 
the  saturation  by  warming  it.  Supposing  it 
to  be  free  from  carbon  dioxide,  the  best  rule  is 
to  cease  adding  the  ammonium  carbonate  upon 
the  occurrence  of  the  least  sign  of  alkalinity. 

The  formula  of  the  U.  S.  P.  1890  differed 
from  that  formerly  official  in  dropping  what 
has  been  called  the  "mixed  solution  process," 


1  For    method    of    making    dry    ammonium    acetate, 
see  A.  J.  P.,  1875,  25.     See  also  A.  J.  P..  1902,  13. 
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and  the  U.  S.  P.  (Sth  Rev.)  has  retained  the 
1890  process  without  change.  It  is  to  be  re- 
gretted that  the  old  process  of  saturating  the 
diluted  acetic  acid  with  the  ammonium  car- 
bonate was  not  entirely  abandoned  in  the  last 
revision  and  the  process  of  mixing  the  solutions 
alone  directed.  The  separate  solutions  keep 
well,  and  the  rapidity  and  ease  with  which  this 
preparation  can  be  made  by  the  pharmacist, 
by  simply  mixing  equal  measures  of  the  solu- 
tions, are  advantages  which  at  once  recom- 
mend its  exclusive  use,  while  the  physician  is 
more  likely  to  secure  a  fresh  preparation,  and 
one  which  usually  retains  a  quantity  of  carbon 
dioxide  to  render  the  preparation  grateful  to 
the  patient. 

As  some  pharmacists  will  prefer  to  make 
solution  of  ammonium  acetate  in  this  way,  the 
following  process,  based  on  that  of  the  U.  S. 
P.  1880,  is  offered.  Ammonium  Carbonate,  one 
hundred  grammes  [or  3  ounces  av.,  230  grains] ; 
Acetic  Acid,  two  hundred  and  seventy  cubic 
centimeters  [or  9  fluidounces,  62  minims] ;  Dis- 
tilled Water,  one  thousand  seven  hundred  and 
thirty  cubic  centimeters  [or  58  fluidounces, 
240  minims].  Dissolve  the  Ammonium  Car- 
bonate in  nine  hundred  and  fifty  cubic  centi- 
meters [or  32  fluidounces,  60  minims]  of  Dis- 
tilled Water,  and  filter  the  solution.  To  the 
Acetic  Acid  add  seven  hundred  and  eighty  cubic 
centimeters  [or  26  fluidounces,  180  minims] 
of  Distilled  Water.  Keep  the  solutions  in 
separate,  well-stoppered  bottles,  and  when  solu- 
tion of  ammonium  acetate  is  to  be  dispensed 
measure  equal  quantities  of  each  solution  and 
mix  them. 

The  present  British  process  does  not  differ 
essentially  from  ours;  in  the  Br.  Pharmacopoeia 
of  1864  the  strong  solution  of  ammonia  was 
used  instead  of  the  carbonate,  and  the  am- 
monia combined  directly  with  the  acetic  acid, 
without  other  reaction.  There  was  an  advan- 
tage in  this  process  in  the  use  of  ammonia 
instead  of  its  carbonate,  as  the  difficulty  of 
ascertaining  the  precise  point  of  saturation 
arising  from  carbon  dioxide  was  avoided,  but 
in  this  solution,  as  in  the  neutral  mixture,  a 
great  benefit  remedially  is  gained  by  the  pres- 
ence of  carbonic  acid,  which  reconciles  the 
stomach  to  the  medicine,  and  sometimes  even 
allays  vomiting  in  febrile  diseases.  With  this 
view  of  the  subject  it  is  better  to  use  am- 
monium carbonate;  the  change  has  been  made 
in  the  present  Br.  Pharmacopoeia;  but  the  ad- 
vantages are  practically  lost  because  the  solu- 
tion is  nearly  always  made  in  advance  of  actual 
use,  and  official  solution  of  ammonium  acetate 
is  rarely  sparkling,  but  as  generally  dispensed 
it  has  a  flat,  mawkish  taste  quite  in  contrast 
with  that  made  by  the  "  mixed  solution  process." 

Properties. — Solution  of  ammonium  acetate, 
when  made  of  pure  materials,  is  "  a  clear,  color- 
less liquid,  free  from  empyreuma,  of  a  mildly 
saline,  acidulous  taste,  and  an  acid  reaction. 
It  is  wholly  volatilized  by  heat.  When  Solu- 
tion   of    Ammonium    Acetate    is    heated    with 


potassium  hydroxide  T.S.,  ammonia  is  evolved. 
If  to  5  Cc.  of  the  Solution  1  Cc.  each  of  sul- 
phuric acid  and  alcohol  be  added,  and  the 
mixture  boiled,  the  odor  of  acetic  ether  will 
be  developed."  11.  8.  When  it  contains  an 
excess  of  alkali,  its  taste  is  bitterish.  It  should 
be  freshly  prepared  at  short  intervals,  as  its 
acid  becomes  decomposed  and  a  portion  of  am- 
monium carbonate  is  generated.  When  pure  it 
is  not  precipitated  by  barium  chloride.  Silver 
nitrate  precipitates  crystals  of  silver  acetate, 
soluble  in  water,  and  especially  in  nitric  acid. 
An  insoluble  precipitate  with  this  test  is  silver 
cbloride,  and  shows  the  presence  of  hydro- 
chloric acid.  Potassium  hydroxide  disengages 
ammonia;  sulphuric  acid,  acetous  vapors. 

When  evaporated  to  dryness,  the  residue  is 
wholly  dissipated  by  heat,  with  the  odor  of 
ammonia.  It  is  incompatible  with  acids,  the 
fixed  alkalies  and  their  carbonates,  lime  water, 
magnesia,  magnesium  sulphate,  corrosive  sub- 
limate, the  iron,  copper,  and  zinc  sulphates, 
and  silver  nitrate.  When  it  contains  free  car- 
bon dioxide  it  produces  with  lead  acetate  or 
subacetate  a  precipitate  of  lead  carbonate, 
which,  being  mistaken  for  the  sulphate,  has 
led  to  the  erroneous  conclusion  that  sulphuric 
acid  was  present  in  the  distilled  vinegar,  when 
this  has  been  employed.  Ammonium  acetate 
is  a  salt  of  difficult  crystallization,  and  very 
deliquescent.  When  perfect  it  probably  has 
an  alkaline  reaction,  like  potassium  and  sodium 
acetates.  It  may  be  obtained  by  sublimation 
from  a  mixture  of  equal  parts  of  dry  potas- 
sium or  calcium  acetate  and  ammonium  chlo- 
ride, or,  according  to  Berthelot,  by  dissolving 
glacial  acetic  acid  in  ammonia,  keeping  the 
retort  cool,  and  adding  enough  water  to  pre- 
vent the  crystallization  of  the  salt  during  the 
neutralization;  the  solution  is  then  evaporated 
in  a  current  of  dry,  gaseous  ammonia  until 
the  liquid  solidifies  on  cooling.  It  is  then 
introduced  into  a  large  dish,  and  this  placed 
upon  caustic  lime,  under  a  large  bell  glass, 
into  which  a  considerable  quantity  of  am- 
monia gas  is  injected.  After  a  few  days 
the  crystalline  mass  is  broken,  and  the  dish 
replaced  as  before  upon  lime  in  an  ammoniacal 
atmosphere,  under  the  bell  glass.  When  this 
operation  has  been  repeated  several  times,  a 
perfectly  pure  ammonium  acetate  is  obtained, 
which  crystallizes  in  large  needles,  like  potas- 
sium nitrate,  and  resembles  ammonium  for- 
mate; it  is  extremely  soluble  in  water,  and 
does  not  possess  an  acid  reaction.  (A.  J.  P., 
1875,  p.  25.)  It  is  formed  by  the  union  of 
one  molecule  of  acetic  acid,  H.C2H3O2,  with 
one  group,  NH4,  from  NH4.OH,  the  hydroxide, 
or  (NH4)2C03,  the  carbonate.  When  evapo- 
rated to  dryness,  however,  it  readily  yields  an 
acid  salt,  C2H3O2.NH4  +  C2HsO2.II.  The 
molecular  weight  of  the  normal  salt  is  about 
76.5. 

Uses. — Solution  of  ammonium  acetate  is  a 
feeble  diaphoretic  which  was  formerly  much 
employed  in  febrile  diseases. 
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Dose,  from  half  a  fluidounce  to  a  fluidounce 
and  a  half  (15  to  45  Cc.)  every  three  or  four 
hours,  mixed  with  water  and  sweetened  with 
sugar. 

Off.  Prep. — Liquor  Ferri  et  Ammonii  Acetatis, 
U.  8. 

LIQUOR  AMMONII  CITRATIS.  Br. 

SOLUTION  OF  AMMONIUM  CITRATE 

(H'quor   am-mo'nl-i    ci-tra'tis) 

Citrate  d'Ammoniaque  liquide,  Fr. ;  Ammonium- 
cltratlosung,   Citronensaure  Ammoniak-Flussigkeit,  O. 

"Ammonium  Carbonate,  1|  ounces  (Impe- 
rial) or  87.5  grammes  or  a  sufficient  quantity; 
Citric  Acid,  2\  ounces  (Imp.)  or  125  gram- 
mes; Distilled  Water,  a  sufficient  quantity. 
Dissolve  the  Citric  Acid  in  five  times  its  weight 
of  Distilled  Water;  neutralize  with  Ammonium 
Carbonate;  add  sufficient  Distilled  Water  to 
produce  one  pint  (Imp.  meas.)  or  one  thousand 
cubic  centimetres  of  the  Solution.  A  little 
of  the  Solution,  heated  in  a  test-tube  to  expel 
carbonic  anhydride,  should  be  neutral  or  only 
slightly  acid  to  test-papers.  Solution  of  Am- 
monium Citrate  should  be  preserved  in  a  green 
glass  bottle."    Br. 

This  solution  may  be  used  for  the  same 
purposes  as   Solution  of  Ammonium   Acetate. 

Dose,  from  two  to  six  fluidrachms  (7.5  to 
22.5  Cc). 

LIQUOR  ANTISEPTICUS.   U.  S. 

ANTISEPTIC  SOLUTION 

(li'quor  an-tj-sep'tj-cus) 

Liqueur  Antlseptlque,  Fr. ;  Antlseptische  L8sung,  Q. 

•"Boric  Acid,  twenty  grammes  [or  309 
grains] ;  Benzoic  Acid,  one  gramme  [or  15 
grains] ;  Thymol,  one  gramme  [or  15  grains] ; 
Eucalyptol,  one-fourth  cubic  centimeter  [or  4 
minims];  Oil  of  Peppermint,  one-half  cubic 
centimeter  [or  8  minims] ;  Oil  of  Gaultheria, 
one-fourth  cubic  centimeter  [or  4  minims] ; 
Oil  of  Thyme,  one-tenth  cubic  centimeter  [or 
1.5  minims] ;  Alcohol,  two  hundred  and  fifty 
cubic  centimeters  [or  8  fluidounces,  218  min- 
ims] ;  Purified  Talc,  twenty  grammes  [or  309 
grains] ;  Water,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Dissolve  the  Boric 
Acid  in  seven  hundred  cubic  centimeters  [or 
23  fluidounces,  321  minims]  of  Water,  and  the 
Benzoic  Acid  in  one  hundred  and  fifty  cubic 
centimeters  [or  5  fluidounces,  35  minims]  of 
Alcohol,  and  pour  the  aqueous  solution  into 
the  alcoholic  solution.  Then  dissolve,  in  a 
mortar,  the  Thymol  in  the  Eucalyptol  and 
Oils  of  Peppermint,  Gaultheria,  and  Thyme; 
thoroughly  incorporate  the  Purified  Talc,  and 
add,  with  constant  trituration,  the  solution  first 
prepared.  Allow  the  mixture  to  stand,  with 
occasional  agitation,  during  forty-eight  hours,, 


filter,  add  one  hundred  cubic  centimeters  [or 
3  fluidounces,  183  minims]  of  Alcohol  to  the 
clear  filtrate,  and  a  sufficient  quantity  of  Water 
to  make  the  finished  product  measure  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6£ 
fluidrachms]."   U.  S. 

This  solution  was  introduced  for  the  first 
time  in  the  U.  S.  P.  (8th  Rev.)  and  is  largely 
employed. 

Uses. — This  liquid  is  a  feeble  antiseptic* 
solution  of  pleasant  taste,  especially  adapted  for 
use  as  a  mouth  wash ;  it  is  also  used  as  an  appli- 
cation to  cuts  and  wounds  to  prevent  festering 
and  aid  in  healing  them  quickly. 

LIQUOR  ARSENI  ET  HYDRARGYRI 
IODIDI.  U.  S.  (Br.) 

SOLUTION  OP  ARSENOUS  AND  MERCURIC  IODIDES. 
[Donovan's  SolutionJ 

(li'quor  Ur'se-ni  et  hy-drsir'gy-ri  i-otTj-dl) 

"An  aqueous  solution,  which  should'  contain 
not  less  than  1  percent,  of  Arsenous  Iodide 
and  1  percent,  of  Mercuric  Iodide."  U.  S. 

Liquor  Arscnii  et  Hydrargyri  Iodidi,  Br.,  Solu- 
tion of  Arsenlous  and  Mercuric  Iodides  ;  Liquor  Ar - 
senici  et  Hydrargyri  Iodidi.  Br.  1867,  U.  8.  1870; 
Solution  of  Hydriodate  of  Arsenic  and  Mercury  ;  So- 
Iutlo  Donovanl ;  Solute  d'lodo-arsfinite  de  Mercure, 
Liqueur  de  Donovan,  Fr. ;  Jodquecksilber  Arsenik- 
losung,    Donovansche    Tropfen,    Q. 

•  "Arsenous  Iodide,  ten  grammes'  [or  154 
grains] ;  Ked  Mercuric  Iodide,  tew  grammes 
[or  154  grains] ;  Distilled  Water,  a  sufficient 
quantity,  to  make  one  thousand  gramme*  [or 
35  ounces  av.,  120  grains].  Rub  the  Areeraous 
Iodide  and  Red  Mercuric  Iodide  together  iw  & 
mortar,  add  one  hundred  and  fifty  cubic  centi- 
meters [or  5  fluidounces,  35  minims]  of  Dis- 
tilled Water,  and  continue  the  trituration  unti? 
solution  is  effected.  Filter  the  solution,  and 
pass  sufficient  Distilled  Water  through  the  filter 
to  make  the  product  weigh  one  thousand  gram- 
mes [or  35  ounces  av.,  120  grains].  Mix  thor- 
oughly." U.  6'.1 

''Arsenious  Iodide,  87£  grains  (Imperial)  or 
10  grammes;  Mercuric  Iodide,  87£  grains 
(Imp.)  or  10  grammes;  Distilled  Water,  a 
sufficient  quantity.  Triturate  the  Arsenious; 
Iodide  and  Mercuric  Iodide  with  three  to  four 
fluid  ounces  (Imp.  meas.)  or  one  hundred  and! 

1  Clement's  Solution. — Arsenic  bromide  waw  Intro- 
duced as  a  remedy  in  diabetes  by  Clemens.  It  is 
be6t  administered  in  the  form  of  a  solution,  which 
has  been  prepared  by  R.  F.  Fairthorne  according  to 
the  following  formula :  "  77  grains  of  metallic  ar- 
senic in  powder  are  added  in  small  portions  to  240) 
grains  of  bromine,  the  latter  being  placed  in  a  long 
test-tube  immersed  in  ice-water  to  control  the  other- 
wise violent  reaction.  One  hundred  grains  of  the 
tribromide  obtained  are  dissolved  in  sufficient  dis- 
tilled water  to  make  ten  fluidounces.  One  minim 
will  then  contain  one-forty-eighth  of  a  grain."  Ac- 
cording to  Clemens,  the  commencing  dose  of  such  a 
solution  is  one  minim  three  times  a  day,  increased 
gradually  until  the  equivalent  of  one-fifth  of  a  grain 
of  the  salt  is  daily  exhibited.  The  clinical  reports 
in  regard  to  this  remedy  in  diabetes  seem  to  indicate 
that  along  with  a  restricted  diet  it  is  occasionally  of 
distinct  service,  but  in  the  majority  of  instances  falls 
to  accomplish  good. 
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fifty  to  two  hundred  cubic  centimetres  of  the 
Distilled  Water  until  nearly  all  is  dissolved; 
pass  through  a  filter;  wash  the  latter  with  suffi- 
cient Distilled  Water  to  produce  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres  of 
the  Solution.  A  clear  pale  yellow  liquid  with 
a  metallic  taste.  It  affords  the  reactions  char- 
acteristic of  mercuric  salts,  arseniuin,  and 
iodides.  110  minims  correspond  to  1  grain 
of  Arsenious  Iodide,  Asl3,  and  to  1  grain  of 
Mercuric  Iodide,  HgLs;  100  cubic  centimetres 
correspond   to   1    gramme   of   each   salt."     Br. 

This  solution  was  introduced  to  the  notice 
of  the  medical  profession  in  1839  by  Donovan 
of  Dublin,  as  a  therapeutic  agent  combining 
the  medicinal  virtues  of  its  three  ingredients, 
and  was  adopted  as  an  official  preparation  in 
the  U.  S.  and  Dublin  Pharmacopoeias  of  1850. 
It  was  dropped  from  the  British  Pharmacopoeia 
of  1867,  but  reintroduced  in  the  1885  revision, 
and  fortunately  made  to  correspond  in  strength 
with  the  U.  S.  preparation, — namely,  1  per 
cent,  of  each  of  the  active  ingredients.  The 
formula  of  the  U.  S.  Pharmacopoeia  is  the 
simplified  one  of  Procter,  which  consists  essen- 
tially in  dissolving  equal  weights  of  arsenic 
triiodide  and  mercuric  iodide  (red  iodide)  in 
a  measured  quantity  of  distilled  water. 

Properties. — "A  clear,  colorless  or  pale  yel- 
lowish liquid,  without  odor,  and  having  a  dis- 
agreeable metallic  taste."  U.  S.  Sometimes, 
however,  the  color  is  orange-yellow,  owing  to 
the  presence  of  free  iodine.  This  may  be  re- 
combined  by  rubbing  the  solution  with  a  little 
metallic  mercury,  or  arsenic  in  fine  powder, 
and  the  proper  hue  be  thus  restored.  The 
solution  is  incompatible  with  laudanum  and 
the  soluble  salts  of  morphine.  The  British 
solution  has  the  sp.  gr.  1.016. 

Uses. — This  preparation  has  been  found  de- 
cidedly useful  as  an  alterative  in  various 
diseases  of  the  skin,  such  as  the  different  forms 
of  psoriasis,  impetigo,  porrigo,  lepra,  pity- 
riasis, lupus,  and  venereal  eruptions,  both 
papular  and  scaly.  In  chronic  rheumatism  and 
in  advanced  specific  diseases,  especially  "  night 
pains,"  it  is  often  useful. 

Dose,  from  one  to  five  minims  (0.06  to  0.3 
Cc),  three  times  a  day,  given  preferably  in 
distilled  water. 

LIQUOR  ATROPINE  SULPHATIS.  Br. 

SOLUTION  OF  ATROPINE  SULPHATE 

(li'quor  at-rQ-pi'nae  sul-pha'tis) 

Solute  de  Sulfate  d'Atropine.  Fr. ;  Schwefelaaure 
Atropinlosung,  O. 

"Atropine  Sulphate,  17£  grains  (Imperial) 
or  1  gramme;  Salicylic  Acid,  2  grains  (Imp.) 
or  0.12  gramme;  Distilled  Water,  4  fl.  ounces 
(Imp.  meas.)  or  100  cubic  centimetres  or  a 
sufficient  quantity.  Dissolve  the  Atropine  Sul- 
phate and  Salicylic  Acid  in  sufficient  recently 
boiled  and  cooled  Distilled  Water  to  produce 
four  fluid  ounces  (Imp.  meas.)  or  one  hundred 

(45) 


cubic  centimetres  of  the  solution.  110  minims 
contain  1  grain  of  Atropine  Sulphate;  100 
cubic  centimetres  contain  1  gramme."    Br. 

This  solution  contains  1  per  cent,  of  atropine 
sulphate.  Camphor  water  was  substituted  for 
distilled  water  on  account  of  its  antiseptic  prop- 
erties at  the  1885  revision.  Salicylic  acid  and 
distilled  water  are  now  used  (1898)  with  the 
same  object  in  view. 

Dose,  one  minim  (0.06  Cc). 

LIQUOR  BISMUTHI  ET  AMMONII 
CITRATIS.  Br. 

SOLUTION  OF  BISMUTH  AND  AMMONIUM  CITRATE 

(H'quor    bis-mu'tbi   et   am-mo'ni-I    ci-tra'tls) 

Liquor  Bismuthi ;  Solution  of  Bismuth,  Liquid  Bis- 
muth ;  Solute  de  Citrate  de  Bismuth  ammoniacal, 
Fr. ;  Citronensaure  Wismuth-Ammoniak-Losung,  Wia- 
muth-Ammoniakcitratlosung,  G. 

"Bismuth  Oxynitrate,  613  grains  (Imperial) 
or  70  grammes;  Potassium  Citrate,  613  grains 
(Imp.)  or  70  grammes;  Potassium  Carbonate, 
175  grains  (Imp.)  or  20  grammes;  Nitric  Acid, 
1  fl.  ounce  (Imp.  meas.)  or  50  cubic  centimetres; 
Solution  of  Ammonia,  Distilled  Water,  of  each 
a  sufficient  quantity.  Dissolve  the  Bismuth 
Oxynitrate  in  the  Nitric  Acid  diluted  with  an 
equal  volume  of  Distilled  Water;  add  Dis- 
tilled Water  with  constant  stirring  until  the 
liquid  is  very  faintly  opalescent ;  add  the  Potas- 
sium Citrate  and  Carbonate  dissolved  in  a  little 
Distilled  Water;  heat  the  liquid  to  the  boiling 
point;  cool;  separate  the  precipitate;  wash  it 
with  Distilled  Water  until  free  from  nitrates. 
Gradually  add  Solution  of  Ammonia  to  the 
moist  precipitate  until  it  is  just  dissolved; 
dilute  with  Distilled  Water  to  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres; 
filter."    Br. 

The  British  Pharmacopoeia  (1898)  adopted  a 
new  process  for  this  preparation,  which  is  a 
modification  of  Bartlett's  process.  (See  below.) 
An  acid  solution  of  bismuth  is  treated  with  a 
solution  of  potassium  citrate  and  potassium 
carbonate,  the  precipitate  washed  and  dissolved 
in  solution  of  ammonia,  and  then  diluted  with 
water  in  proper  proportions.  (See  Bismuthi 
et  Ammonii  Citras,  p.  238.)  For  suggested  im- 
provements in  manipulating  this  process  see  a 
paper  by  Cowley  and  Catford  in  P.  J.,  1899, 
604;  also  T.  B.  P.,  1899,  451. 

Some  years  since,  a  secret  preparation  was 
made  and  sold  by  Sehacht  of  Clifton,  England, 
under  the  name  of  Liquor  Bismuthi.  Ch.  R.  C. 
Tichborne,  having  analyzed  the  liquid  and 
found  it  to  contain  bismuth  oxide,  ammonia, 
and  citric  acid,  announced  the  discovery  at  a 
meeting  of  the  Pharmaceutical  Society,  when 
Sehacht,  being  present,  acknowledged  the  cor- 
rectness of  the  analysis,  stating,  at  the  same 
time,  that  he  had  never  made  a  secret  of  the 
composition  of  his  solution  to  medical  prac- 
titioners, and  that  a  fluidrachm  of  his  liquid 
contained  one  grain  of  the  trioxide.     (P.  J., 
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1864,  p.  301.)  A  formula  for  the  preparation 
was  given  by  Tiehborne,  which,  however,  on 
repeated  trial  by  N.  Gray  Bartlett  of  Chicago, 
proved  to  be  impracticable.  After  numerous 
experiments,  Bartlett  succeeded  in  making  a 
solution  which  had  all  the  desired  qualities. 
(See  A.  J.  P.,  Jan.  1865.)  He  first  prepares 
a  bismuth  citrate  by  dissolving  a  troyounce  of 
bismuth  subcarbonate  in  720  grains  of  nitric 
acid,  diluting  the  solution  after  effervescence 
has  ceased  with  a  fluidounce  and  a  half  of 
distilled  water  gradually  introduced,  and  then 
adding  this  solution,  slowly  and  with  constant 
stirring,  to  another  solution  made  by  dissolving 
600  grains  of  potassium  citrate  in  two  pints 
of  distilled  water.  By  an  interchange,  potas- 
sium nitrate  and  bismuth  citrate  are  formed, 
the  latter  of  which,  being  insoluble,  is  precipi- 
tated, and  is  obtained  by  throwing  the  whole 
upon  a  filter,  thoroughly  washing  the  salt  with 
distilled  water,  and  then  drying  it  on  bibulous 
paper  with  a  gentle  heat.  The  next  step  is 
to  prepare  the  bismuth  and  ammonium  citrate. 
This  is  done  by  rubbing  the  bismuth  citrate 
with  sufficient  distilled  water  to  make  a  paste, 
and  adding  to  this  gradually,  and  with  con- 
stant trituration,  stronger  ammonia  water  until 
the  citrate  is  dissolved,  care  being  taken  to 
avoid  an  excess  of  ammonia.  The  solution  is 
now  filtered,  and  spread  on  glass  to  dry. 

Various  modifications  of  Bartlett's  process 
have  been  suggested,  though  it  may  be  doubted 
whether  any  one  of  them,  on  the  whole,  is 
preferable  to  the  original.  Besides  the  pro- 
cesses offered  by  T.  P.  Blunt  and  Tiehborne, 
in  England,  A.  E.  Ebert  and  Markoe  have 
each  proposed  a  modification  of  Bartlett's  pro- 
cess. (See  A.  J.  P.,  1866,  p.  1,  and  1869,  p. 
151.)  In  Ebert's  formula  the  solution  of  bis- 
muth nitrate  is  decomposed  by  potassium  hy- 
droxide in  the  presence  of  citric  acid,  instead 
of  the  potassium  citrate  already  formed;  in 
Markoe's,  crystallized  sodium  carbonate  is  sub- 
stituted for  the  caustic  alkali,  to  which  various 
objections  exist.  After  precipitating  the  solu- 
tion of  bismuth  nitrate  to  which  citric  acid  has 
been  added,  with  sodium  carbonate,  washing 
the  precipitate  to  get  rid  of  the  sodium  nitrate, 
and  dissolving  the  residue  of  the  precipitate 
in  ammonia  water,  Markoe  completes  the  pro- 
cess by  determining  the  proportion  of  bismuth 
trioxide  contained  in  the  solution,  and  then 
diluting  the  liquid  so  that  each  fluidrachm 
shall  contain  one  grain  of  trioxide.  For  other 
methods  of  making  this  solution,  see  17th  ed. 
U.  S.  D.,  794. 

The  British  Pharmacopoeia  describes  this 
preparation  as  "  a  colorless  solution,  with  a 
slightly  metallic  taste.  Specific  gravity  1.070. 
Slightly  alkaline  to  test-paper;  is  freely  mis- 
cible  with  water;  heated  with  alkalies  evolves 
ammonia,  and  yields  a  white  precipitate. 
Evaporated  to  dryness  and  the  product  ignited, 
a  residue  with  a  yellow  edge  results,  which 
when  suitably  treated  should  not  yield  any  reac- 
tion characteristic  of  silver,  lead,  copper,  arse- 


nium,  iron,  selenium,  or  tellurium.  A  mixture 
of  10  cubic  centimetres  of  the  Solution  with 
40  cubic  centimetres  of  water,  treated  with  hy- 
drogen sulphide  in  excess,  yields  a  black  pre- 
cipitate, which,  when  washed  and  dried,  should 
weigh  at  least  0.55  gramme.  1  fluid  drachm 
contains  an  amount  of  bismuth  equivalent  to 
about  3  grains,  or  1  cubic  centimetre  the  equiva- 
lent of  0.5  gramme,  of  Bismuth  Oxide."    Br. 

Bismuth  and  ammonium  citrate,  obtained  by 
Bartlett's  process,  is  in  fine,  glossy,  trans- 
lucent, colorless  scales,  of  a  slightly  acidulous, 
somewhat  metallic,  not  disagreeable  taste,  very 
soluble  in  water,  but  not  deliquescent,  and  of  an 
acid  reaction.  (See  page  238.)  From  an  analy- 
sis by  Bartlett,  it  appears  to  possess  the  foraiula 
BijCeHsCh.NHa  +  3HaO.  Rother,  however 
(1876),  considers  that  the  formula  should  be 
written  CerMMNH^aBUOHJs. 

There  is  no  occasion  for  a  permanent  solu- 
tion of  this  salt,  as  it  may  at  any  time  be  dis- 
solved when  wanted  for  use.  But,  as  it  is  in 
the  liquid  form  that  it  has  obtained  its  present 
reputation,  we  give  a  formula  for  a  permanent 
solution  prepared  by  Bartlett.  Dissolve  260 
grains  of  bismuth  and  ammonium  citrate  in 
fourteen  fluidounces  of  distilled  water,  neutral- 
ize the  solution  with  ammonia  water,  and  add 
two  fluidounces  of  alcohol.  The  solution  of  the 
salt  without  addition  is  liable  to  spontaneous 
decomposition,  but,  in  the  opinion  of  Bartlett, 
it  is  completely  protected  by  the  ammonia  and 
alcohol,  so  that  in  this  state  it  will  keep  indefi- 
nitely. 

Uses. — This  preparation  is  much  more  astrin- 
gent than  are  the  insoluble  salts  of  bismuth, 
and  is  at  the  same  time  irritant,  and  not  pos- 
sessed of  the  peculiar  medicinal  properties 
which  grow  out  of  insolubility  of  the  subnitrate 
or  subcarbonate.  It  is,  therefore,  not  a  sub- 
stitute for  these,  and  is  adapted  to  the  treat- 
ment of  diarrhoeas  of  relaxation  rather  than 
of  irritation. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

LIQUOR  CALCIS.  U.  S.,  Br. 

LIME  WATER      SOLUTION  OF 
CALCIUM  HYDROXIDE 

(li'quor  cal'cis) 

"A  saturated  aqueous  solution,  which  should 
contain  not  less  than  0.14  percent,  of  pure 
Calcium  Hydroxide  [Ca(0H)2  =  73.56].  The 
percentage  of  Calcium  Hydroxide  varies  with 
the  temperature  at  which  the  saturated  solution 
is  prepared,  being  about  0.17  percent,  at  15° 
C.  (59°  F.),  the  percentage  diminishing  as  the 
temperature  rises."   U.  S. 

Aqua  Calcariae  Ustae,  Calcaria  Soluta,  Aqua  Calcis; 
Solution  of  Calcium  Hydrate,  Solution  of  Lime ; 
Eau  (Solute)  de  Chaux.  Fr.  Cod.;  Aqua  Calcariae, 
P.  G.;  Kalkwasser,  G.;  Acqua  di  calce,  It.;  Agua  de 
cal,  Sp. 

*  "  Lime,  twelve  grammes  [or  185  grains] ; 
Distilled    Water,    a   sufficient    quantity.     Slake 
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the  Lime  by  the  very  gradual  addition  of  four 
hundred  cubic  centimeters  [or  13  fluidounees, 
252  minims]  of  Distilled  Water,  and  agitate 
occasionally  during  half  an  hour.  Allow  the 
suspended  particles  to  subside,  decant  the  super- 
natant liquid  and  reject  it.  Then  add  to  the 
residue  thirty-six  hundred  cubic  centimeters 
[or  121  fluidounees,  350  minims]  of  Distilled 
Water,  agitate  thoroughly,  let  the  mixture 
stand  for  twenty-four  hours,  agitate  again, 
then  let  the  coarser  particles  of  solid  matter 
subside,  and  pour  the  liquid,  holding  the  undis- 
solved calcium  hydroxide  in  suspension,  into  a 
glass-stoppered  bottle.  From  time  to  time 
shake  the  bottle,  so  as  to  keep  the  solution 
saturated.  Pour  off  the  clear  liquid  when  re- 
quired for  use."   U.  S. 

"  Calcium  Hydroxide,  2  ounces  (Imperial)  or 
50  grammes;  Distilled  Water,  a  sufficient  quan- 
tity. Wash  the  Calcium  Hydroxide  with  Dis- 
tilled Water  until  free  from  chlorides;  then 
shake  it  with  one  gallon  (Imp.  meas.)  or  four 
litres  of  Distilled  Water  in  a  stoppered  green 
glass  bottle  for  two  or  three  minutes;  set  aside 
for  twelve  hours.  The  clear  Solution  may  be 
drawn  off  with  a  siphon  as  it  is  required  for 
use,  and  should  then  be  transferred  to  a  green 
glass  bottle."  Br. 

A  solution  of  calcium  hydroxide,  Ca(0H)2, 
in  water  is  the  result  of  these  processes.  By 
the  slaking  of  the  lime  it  is  reduced  to  powder, 
and  rendered  more  easily  diffusible  through  the 
water.  According  to  both  Pharmacopoeias,  the 
solution  is  to  be  kept  in  bottles  with  a  portion 
of  undissolved  hydroxide,  which  causes  it 
always  to  be  saturated  whatever  may  be  the 
temperature  and  to  whatever  extent  it  may  be 
exposed  to  the  air.  If  care  be  taken  to  have  a 
considerable  quantity  of  the  solution  in  the  bottle, 
and  to  avoid  unnecessary  agitation,  the  upper 
portion  will  always  remain  sufficiently  clear  for 
use.  The  employment  of  distilled  water  as  the 
solvent  may  seem  a  useless  refinement,  but  in 
many  places  the  common  water  is  very  impure. 
Water  dissolves  but  a  minute  proportion  of 
lime,  and,  contrary  to  the  general  law,  less 
when  hot  than  when  cold.  Hence  the  pro- 
priety of  employing  cold  water  in  the  process. 
According  to  Phillips,  a  pint  of  water  (the 
wine  pint  of  the  U.  S.  P.  1870)  at  212°  F. 
dissolves  5.6  grains  of  lime,  at  60°  F.  9.7 
grains.  For  Green's  automatic  device  for  dis- 
pensing lime  water  in  excellent  condition,  see 
Proc.  A.  Ph.  A.,  1893,  474;  see  also  1904,  66. 

The  practice  of  using  the  undissolved  lime 
indefinitely  by  refilling  the  bottle  with  water, 
is  reprehensible,  as  notwithstanding  the  ex- 
cess, its  tendency  to  become  carbonated  and 
insoluble  is  great,  and  lime  water  is  often  dis- 
pensed deficient  in  strength;  it  is  much  safer 
to  use  the  lime  but  once  or  twice  than  to  run 
the  risk  of  dispensing  a  liquid  of  insufficient 
strength. 

Properties. — Lime  water  is  "  a  clear,  color- 
less liquid  without  odor,  and  having  an  alkaline 
taste.     It  absorbs  carbon  dioxide  from  the  air, 


a  pellicle  of  calcium  carbonate  forming  on  the 
surface  of  the  liquid.  On  being  heated  it  be- 
comes turbid,  due  to  the  separation  of  calcium 
hydroxide  which  redissolves  when  the  liquid  is 
cooled.  It  gives  a  strongly  alkaline  reaction 
with  red  litmus  paper.  The  alkaline  reaction 
of  the  Solution  should  entirely  disappear,  after 
it  has  been  saturated  with  carbon  dioxide,  and 
subsequently  boiled  (absence  of  alkalies  and 
their  carbonates).  In  other  respects  it  should 
conform  to  the  reactions  and  tests  for  an 
aqueous  solution  of  lime  given  under  Calx. 
Fifty  Cc.  should  require,  for  complete  neu- 
tralization, not  less  than  19  Cc.  of  tenth-normal 
sulphuric  acid  V.S.  (corresponding  to  about 
0.14  percent,  of  calcium  hydroxide),  phenol- 
phthalein  T.S.  being  used  as  indicator."  U.  S. 
Exposed  to  the  air  it  attracts  carbon  dioxide, 
and  becomes  covered  with  a  pellicle  of  insoluble 
calcium  carbonate,  which,  subsiding  after  a 
time,  is  replaced  by  another,  and  so  on  suc- 
cessively until  the  whole  of  the  lime  is  ex- 
hausted. Hence  the  necessity  of  keeping  lime 
water  either  in  closely  corked  bottles  which 
should  be  full,  or,  what  is  more  convenient,  in 
bottles  with  an  excess  of  lime.  "  24  cubic 
centimetres  should  require  for  neutralization 
10  cubic  centimetres  of  the  decinormal  volu- 
metric solution  of  sulphuric  acid.  It  should 
yield  no  characteristic  reaction  with  the  tests 
for  lead  or  for  chlorides.  1  fluid  ounce  con- 
tains the  equivalent  of  about  J  grain,  or  1000 
cubic  centimetres  rather  more  than  1  gramme, 
of  Lime,  CaO."    Br. 

Uses. — Lime  water  is  antacid,  tonic,  and 
astringent,  often  very  useful  in  dyspepsia  with 
acidity  of  stomach,  diarrhoea  and  diabetes. 
Mixed  with  from  one  to  three  measures  of  milk, 
which  completely  covers  its  offensive  taste,  it 
is  one  of  the  best  remedies  in  our  possession 
for  nausea  and  vomiting  dependent  on  irri- 
tability of  stomach.  In  severe  repeated  vomit- 
ing with  loss  of  digestive  power  a  diet  ex- 
clusively of  lime  water  and  milk  (one  to  six) 
is  often  very  effectual.  Having  been  found  to 
possess  the  property  of  dissolving  false  mem- 
brane, it  has  naturally  been  employed  as  a 
local  remedy  in  pseudo-membranous  croup. 
There  are  two  methods  of  applying  the  remedy ; 
one  by  directing  lime  water  spray,  produced 
by  the  atomizer,  so  that  it  shall  be  inhaled  by 
the  patient:  the  other  by  causing  the  patient 
to  inhale  freely  the  vapors  arising  from  lime 
undergoing  the  process  of  slaking  with  water. 
When  employed  to  allay  nausea,  it  is  usually 
given  in  the  dose  of  a  tablespoonful  mixed 
with  the  same  quantity  of  milk,  and  repeated 
at  intervals  of  half  an  hour,  an  hour,  or  two 
hours.  If  too  long  continued  it  debilitates  the 
stomach.  The  urine  of  persons  who  take  large 
quantities  of  lime  water  is  often  alkaline,  and 
sometimes  distinctly  ammoniacal.  According 
to  the  researches  of  John  J.  Abel,  this  is  due 
to  the  presence  in  the  urine  of  calcium  car- 
bamate, which  is  prone  to  undergo  ammoniacal 
disintegration. 
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Dose,  one  to  four  fluidounces  (30  to  120  Cc). 

Off.  Prep. — Linimentum  Calcis,  U.  8.,  Br.; 
Lrotio  Hydrargyri  Flava,  Br.;  Lotio  Hydrargyri 
Nigra,  Br.;  Mucilago  Acaciae,  U.  S. 

LIQUOR  CALCIS  CHLORINATE.  Br. 

SOLUTION  OF  CHLORINATED  LIME 

(li'quor  cal'cls  chlo-rj-na'tae ) 

Solute  d'Hypochlorite  de  Chaux,  Fr.  Cod.;  Chlorure 
de  Chaux  liquide,  Fr. ;  Chlorkalklosung,  Chlorkalk- 
Fliiasigkeit,    G. 

"  Chlorinated  Lime,  1  pound  (Imperial)  or 
500  grammes;  Distilled  Water,  1  gallon  (Imp. 
meas.)  or  5  litres.  Mix;  transfer  the  mixture 
to  a  stoppered  bottle;  set  aside  for  three  hours, 
shaking  occasionally;  filter  through  calico.  Pre- 
serve the  filtrate  in  a  stoppered  bottle  in  a 
cool,  dark  place."   Br. 

For  the  properties  and  uses  of  this  prepara- 
tion, see  Calx  Chlorinata.  The  British  Pharma- 
copoeia gives  the  following  test  of  its  strength: 
"  Specific  gravity  about  1.055.  Each  gramme 
mixed  with  0.5  gramme  of  potassium  iodide  dis- 
solved in  water,  when  acidulated  with  1  cubic 
centimetre  of  hydrochloric  acid,  gives  a  brown- 
ish-red solution  which  requires  for  the  discharge 
of  its  color  not  less  than  5.6  cubic  centimetres 
of  the  volumetric  solution  of  sodium  thiosul- 
phate,  corresponding  to  2  per  cent,  of  avail- 
able chlorine.  The  Solution  should  yield,  when 
fresh,  about  3  per  cent,  of  available  chlo- 
rine." Br.  This  determines  its  strength  in 
chlorine,  by  ascertaining  the  quantity  of  iodine 
which  the  chlorine  contained  in  it  is  capable  of 
separating  from  potassium  iodide.  Notwith- 
standing, however,  that  a  test  of  its  character 
is  thus  given  by  the  Pharmacopoeia,  its  strength 
must  vary  according  to  the  quality  of  the 
chlorinated  lime  employed.  It  is  one  of  the 
best  antidotes  for  hydrogen  sulphide,  am- 
monium sulphydrate,  potassium  sulphide,  and 
hydrocyanic  acid.  For  external  application  the 
solution  may  be  diluted  with  twice  its  bulk  of 
water,  or  may  be  used  of  the  full  strength  in 
some  cutaneous  affections. 

Dose,  for  internal  use,  from  twenty  minims 
to  a  fluidrachm  (1.3  to  3.75  Cc). 

LIQUOR   CALUMB/E   CONCENTRATUS. 
Br. 

CONCENTRATED  SOLUTION  OP  CALUMBA 

(li'quor    ca-lum'bffi    con-cen-tra'tua ) 

"  Calumba  Root,  in  No.  5  powder,  10  ounces 
(Imperial)  or  500  grammes;  Alcohol  (90  per 
cent.),  4£  fl.  ounces  (Imp.  meas.)  or  225  cubic 
centimetres;  Distilled  Water,  20  fl.  ounces 
(Imp.  meas.)  or  1000  cubic  centimetres  or  a 
sufficient  quantity.  Macerate  the  Calumba  for 
twenty-four  hours  with  ten  fluid  ounces  (Imp. 
meas.)  or  five  hundred  cubic  centimetres  of 
Distilled  Water,  press  strongly;  again  macerate 


the  residue  for  twenty-four  hours  with  ten 
fluid  ounces  (Imp.  meas.)  or  five  hundred 
cubic  centimetres  of  Distilled  Water;  press 
strongly.  Mix  the  expressed  liquids,  and  heat 
for  five  minutes  at  180°  F.  (82.2°  C).  When 
cold  add  the  Alcohol;  set  aside;  decant  or 
filter,  adding  sufficient  Distilled  Water  to  pro- 
duce one  pint  (Imp.  meas.)  or  one  thousand 
cubic  centimetres  of  the  Concentrated  Solu- 
tion."   Br. 

This  was  a  new  preparation  of  the  last 
British  Pharmacopoeia.  It  should,  in  our 
opinion,  be  named  "  Infusum  Calumbee  Con- 
centratum,"  as  it  is  nothing  more  than  a  con- 
centrated infusion  preserved  with  alcohol,  and 
intended  to  be  used  by  the  pharmacist  for  the 
quick  preparation  of  the  infusion  of  calumba 
by  dilution  with  water.  It  is  ten  times  as 
strong  as  the  ordinary  infusion. 

Dose,  from  one-half  to  one  fluidrachm  (1.8  to 
3.75  Cc). 

LIQUOR  CAOUTCHOUC.  Br. 

SOLUTION  OF  INDIA-RUBBER 

(li'quor  cafiut'chOuc ) 

"India-rubber,  1  ounce  (Imperial)  or  50 
grammes;  Benzol,  10  fl.  ounces  (Imp.  meas.)  or 
500  cubic  centimetres;  Carbon  Bisulphide,  10 
fl.  ounces  (Imp.  meas.)  or  500  cubic  centi- 
metres. Cut  the  India-rubber  into  fine  shreds, 
and  place  it  in  a  well-stoppered  bottle  contain- 
ing the  previously  mixed  Benzol  and  Carbon 
Bisulphide.  Set  aside  in  a  cool  place,  and 
agitate  occasionally  until  solution  is  effected." 
Br. 

This  solution  is  an  improvement  on  the  solu- 
tion of  gutta-percha  formerly  official;  it  was 
introduced  into  the  Br.  Pharm.  (1898)  mainly 
for  use  in  the  preparation  of  mustard  paper. 
It  may  be  used  like  collodion  as  an  external 
protective  application. 

Off.  Prep. — Charta  Sinapis,  Br. 

LIQUOR  CHIRAT/C  CONCENTRATUS. 
Br. 

CONCENTRATED  SOLUTION  OF  CHIRETTA 

( li'quor    phj-ra'tse    con-cen-tra'tua ) 

u  Chiretta,  in  No.  40  powder,  10  ounces 
(Imperial)  or  500  grammes;  Alcohol  (20  per 
cent.).,  25  fl.  ounces  (Imp.  meas.)  or  1250 
cubic  centimetres  or  a  sufficient  quantity.  Mois- 
ten the  Chiretta  with  five  fluid  ounces  (Imp. 
meas.)  or  two  hundred  and  fifty  cubic  centi- 
metres of  the  Alcohol ;  pack  in  a  closed  perco- 
lator; set  aside  for  three  days;  percolate  with 
the  remaining  Alcohol,  added  in  ten  equal 
portions  at  intervals  of  twelve  hours;  continue 
percolation  with  more  Alcohol  until  the  product 
measures  one  pint  (Imp.  meas.)  or  one  thou- 
sand cubic  centimetres."    Br. 
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This  is  a  "  concentrated "  infusion  of  the 
Br.  Ph.  1898,  intended  to  be  used  by  the 
pharmacist  for  making  the  ordinary  infusion 
of  chiretta  by  dilution  with  water.  It  is  twenty 
times  as  strong  as  the  infusion  of  chiretta, 
Br.  Ph.  1885. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

LIQUOR  CHLORI  COMPOSITUS.  U.  S. 

COMPOUND  SOLUTION  OF  CHLORINE,  CHLORINE 
WATER  [To  replace  Aqua  Chlori,  Pharm.  1890] 

(li'quor    chlo'ri    com-pos'i-tus ) 

"An  aqueous  solution,  containing,  when 
freshly  prepared,  about  0.4  percent,  of  Chlo- 
rine [CI  =  35.18],  with  some  oxides  of  chlorine 
and  potassium  chloride."  U.  S.  "  Produced  by 
saturating  Distilled  Water  with  chlorine.  The 
chlorine  may  be  obtained  by  the  interaction 
of  Hydrochloric  Acid  and  Manganese  Peroxide, 
and  should  be  purified  by  passing  through  a 
6mall  quantity  of  water  contained  in  a  wash- 
bottle."   Br.  Appendix. 

Solution  of  Chlorine,  Br.  ;  Aqua  Chlorini,  U.  S.  P. 
1870 ;  Aqua  Chlori,  Chlorum  Solutum,  Aqua  Oxymu- 
riatica  ;  Solute  de  Chlore  compose,  Eau  Chlorge,  Chlore 
liqulde,  Fr. ;  Aqua  Chlorata,  P.  O. ;  Zusammenge- 
setzte  Chlorlosung,  Chlorwasser,  Q. ;  Acqua  di  cloro, 
It. ;  Agua  de  cloro,  Sp. 

*  "  Potassium  Chlorate,  granulated,  five  gram- 
mes [or  77  grains] ;  Hydrochloric  Acid,  eighteen 
cubic  centimeters  [or  292  minims] ;  Distilled 
Water,  a  sufficient  quantity,  to  make  about  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms].  Add  the  Hydrochloric  Acid, 
diluted  with  twenty  cubic  centimeters  [or  325 
minims]  of  Distilled  Water,  to  the  Potassium 
Chlorate  contained  in  a  flask  of  the  capacity 
of  about  two  thousand  cubic  centimeters  [or  67 
fluidounces,  301  minims].  Insert  in  the  flask 
a  stopper  perforated  to  admit  a  funnel  of  the 
capacity  of  about  one  hundred  cubic  centi- 
meters [or  3  fluidounces,  183  minims]  con- 
taining about  ten  grammes  [or  154  grains]  of 
purified  cotton  well  wetted  with  cold  water; 
place  the  flask  on  a  water-bath  containing 
boiling  water,  for  a  period  of  from  two  to 
three  minutes;  when  the  flask  is  completely 
filled  with  a  greenish-jrellow  gas,  remove  it 
from  the  bath  and  add  cold  Distilled  Water 
through  the  cotton  in  the  funnel,  in  two 
separate  portions  of  five  hundred  cubic  centi- 
meters [or  16  fluidounces,  435  minims]  each. 
After  the  addition  of  each  separate  portion 
of  cold  Distilled  Water,  stopper  the  flask 
securely,  invert,  and  thoroughly  agitate  the 
contents.  This  solution  should  be  freshly  made 
when  wanted."   U.  S. 

In  the  U.  S.  P.  (8th  Rev.)  the  old  process 
for  making  chlorine  water  was  dismissed  and 
the  present  process  introduced  under  the  name 
of  Liquor  Chlori  Compositus.  This  contains 
besides   chlorine   some   chlorine   dioxide   and   a 


little  potassium  chloride,  and  it  has  been  classed 
with  the  "  Liquors."  The  reaction  is  as  fol- 
lows: 

2KC103  +  4HC1  = 

2KC1  +  2HaO  +  2C1C-2  +  CI2 
The  process  of  the  U.  S.  P.  1890  is  appended.1 
Compound  solution  of  chlorine  can  be  used 
when  chlorine  water  is  directed  or  prescribed 
in  all  cases,  except  in  some  delicate  chemical 
tests;  its  advantages  lie  chiefly  in  the  greater 
ease  and  simplicity  of  the  process. 

Properties. — Chlorine  water  of  the  U.  S.  P. 
1890  was  described  as  "  a  clear,  greenish-yellow 
liquid,  having  the  suffocating  odor  and  disagree- 
able taste  of  Chlorine,  and  leaving  no  residue 
on  evaporation.  It  instantly  decolorizes  dilute 
solution  of  litmus,  indigo,  and  other  vegetable 
coloring  matters.  When  shaken  with  an  ex- 
cess of  mercury  until  the  odor  of  Chlorine  has 
disappeared,  the  remaining  liquid  should  be 
at  most  but  faintly  acid  (limit  of  hydrochloric 
acid).     On  adding  17.7  Gm.  of  Chlorine  Water 

1  Aqua  Chlori,  Chlorine  water,  U.  S.  1890. — "  Man- 
ganese Dioxide,  ten  grammes  [or  154  grains]  ;  Hy- 
drochloric Acid,  thirty-five  cubic  centimeters  [or  1 
fluidounce,  88  minims]  ;  Water,  seventy-five  cubic 
centimeters  [or  21  fluidounces]  ;  Distilled  Water, 
four  hundred  cubic  centimeters  [or  13i  fluid- 
ounces],  riace  the  Dioxide  in  a  flask  connected 
by  a  suitable  tube  with  a  small  wash-bottle  con- 
taining fifty  cubic  centimeters  [or  1J  fluidounces] 
of  Water,  and  connect  this  with  a  bottle  having 
a  capacity  of  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6J  fluidrachms],  and  containing 
four  hundred  cubic  centimeters  [or  13£  fluidounces] 
of  Distilled  Water  which  has  previously  been  boiled 
and  allowed  to  cool.  Add  to  the  Dioxide  in  the  gen- 
erating flask  the  Hydrochloric  Acid,  previously  di- 
luted with  twenty-five  cubic  centimeters  [or  1  fluid- 
ounce]  of  Water,  and,  by  means  of  a  sand-bath, 
apply  a  gentle  heat.  Conduct  the  generated  Chlorine 
through  the  Water  contained  in  the  wash-bottle  into 
the  bottle  containing  the  Distilled  Water,  which 
should  be  loosely  stopped  with  cotton  and  kept,  dur- 
ing the  operation,  at  a  temperature  of  about  10°  C. 
(50°  F. ).  When  the  air  has  been  entirely  displaced 
by  the  gas,  disconnect  the  bottle  from  the  apparatus, 
and,  having  inserted  the  stopper,  shake  the  bottle, 
loosening  the  stopper  from  time  to  time,  until  the 
gas  ceases  to  be  absorbed.  If  necessary,  reconnect 
the  bottle  with  the  apparatus,  and  continue  passing 
the  gas  and  agitating,  until  the  Distilled  Water  is 
saturated.  Finally,  pour  the  Chlorine  Water  into 
small,  dark  amber-colored,  glass-stoppered  bottles, 
which  should  be  completely  filled  therewith,  and 
keep  them  in  a  dark  and  cool  place.  Chlorine  Water, 
even  when  kept  from  light  and  air,  is  apt  to  de- 
teriorate. When  it  is  required  of  full  strength,  it 
should  be  freshly   prepared."   U.  S.   1890. 

The  chlorine  gas  is  extricated  from  the  hydro- 
chloric acid  by  the  manganese  dioxide,  while  the 
manganous  chloride  and  water  produced  remain  in 
the  flask,  and  the  chlorine  is  passed,  through  an 
intermediate  vessel  containing  a  little  water  for 
purifying  it.  into  the  bottle  containing  the  distilled 
water,  loosely  stoppered,  until  the  vacant  part  of 
the  bottle  is  filled  with  it  to  the  exclusion  of  the  at- 
mospheric air. 

MnOo  +  4HCI  =  MnCI2  +  Cl2-|-2H20 
The  bottle,  being  then  corked,  is  shaken  so  as  to 
cause  the  absorption  of  the  gas  by  the  water.  Of 
course  the  stopper  must  be  from  time  to  time 
loosened,  in  order  to  allow  the  entrance  of  air  to 
supply  the  partial  vacuum  created  by  the  absorption 
of  the  chlorine.  The  chlorine  water  is  directed  to 
be  kept  secluded  from  the  light,  because  otherwise 
it  would  be  converted  into  hydrochloric  acid,  through 
the  union  of  the  chlorine  with  the  hydrogen  of  the 
water. 

Deacon's  process. — Henry  Deacon  has  discovered 
that  chlorine  may  be  made  by  passing  hydrochloric 
acid  vapor  and  oxygen  over  copper  sulphate  at  a 
temperature  of  from  400°  to  700°  F.,  the  copper 
salt  coming  out  unchanged.  For  details  of  this  pro- 
cess the  reader  is  referred  to  Roscoe  and  Schor- 
lemmcr's  Chemistry,  vol.  i.  p.  114. 
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to  a  solution  of  1  Gm.  of  potassium  iodide  in 
10  Cc.  of  water,  the  resulting  deep-red  liquid 
should  require  for  complete  decoloration  not 
less  than  20  Cc.  of  sodium  hyposulphite  deci- 
normal  volumetric  solution  (corresponding  to 
at  least  0.4  per  cent,  of  Chlorine)."  U.  S.  1890. 
Like  gaseous  chlorine,  it  destroys  vegetable 
colors.  When  cooled  to  about  the  freezing 
point,  it  forms  deep  yellow  crystalline  plates, 
consisting  of  chlorine  hydrate.  It  is  intended 
to  contain  at  least  twice  its  volume  of  the 
gas.  According  to  Riegel  and  Walz,  chlorine 
water  containing  two  and  a  half  volumes  of 
the  gas  at  12.2°  C.  (54°  F.)  keeps  best.  The 
official  test  indicates  the  quantity  of  chlorine 
in  the  solution,  by  the  amount  of  the  hyposul- 
phite required  to  decolorize  an  equivalent  quan- 
tity of  iodine,  liberated  from  the  potassium 
iodide.  Chlorine  water  decomposes  on  keeping, 
and  both  Pharmacopoeias  direct  that  "  it  should 
be  recently  prepared."  In  view  of  the  un- 
stable properties  of  chlorine  water,  liquid  chlo- 
rine in  sealed  glass  tubes  (each  containing 
five  grammes)  can  be  procured  in  commerce, 
the  contents  of  one  tube  being  sufficient  to 
prepare  a  litre  of  the  water. 

Chlorine  is  an  elementary  gaseous  fluid  of  a 
greenish-yellow  color  and  characteristic  odor 
and  taste.  It  is  a  supporter  of  combustion. 
Its  specific  gravity  is  2.47,  and  its  atomic 
weight  35.18.  When  the  attempt  is  made  to 
breathe  it,  even  much  diluted,  it  excites  cough 
and  a  sense  of  suffocation,  and  causes  a  dis- 
charge from  the  mucous  membrane  of  the 
nostrils  and  bronchial  tubes.  Breathed  in  con- 
siderable quantities,  it  produces  spitting  of 
blood,  violent  pains,  and  sometimes  death. 

Uses. — Chlorine  water  has  been  employed 
internally  in  typhus,  scarlatina,  malignant  sore 
throat,  and  diphtheria,  but  has  fallen  into  com- 
plete desuetude.  Externally  it  is  employed, 
duly  diluted,  as  a  gargle  in  small-pox,  scar- 
latina, and  putrid  sore  throat,  as  a  wash  for 
ill-conditioned  ulcers  and  cancerous  sores,  and 
as  a  local  bath  in  diseases  of  the  liver.  It  has 
been  used  with  advantage  as  an  application 
to  buboes  and  large  abscesses.  As  it  depends 
upon  chlorine  for  its  activity,  its  medicinal 
properties  coincide  with  those  of  chlorinated 
lime  and  chlorinated  soda,  under  which  heads 
they  are  more  particularly  given.  It  should 
not  be  prescribed  in  mixtures,  almost  all 
organic  substances  causing  a  rapid  disappear- 
ance of  the  chlorine.  Even  sugar  has  this 
action,  and  glycerin  still  more  markedly. 

Gaseous  chlorine  has  been  employed  in 
chronic  bronchitis  and  pulmonary  consumption, 
exhibited  by  inhalation,  in  minute  quantities, 
four  or  six  times  a  day.  It  has  been  asserted 
that  its  first  effect  is  to  produce  some  dryness 
of  the  fauces,  with  increased  expectoration  for 
a  time,  followed  ultimately  by  diminution  of 
the  sputa  and  by  amendment.  The  liquid  in 
the  inhaler  may  be  formed  either  of  water 
containing  from  ten  to  thirty  minims  (0.6  to 
1.8   Cc.)    of  chlorine  water,  or  of  chlorinated 


lime  dissolved  in  forty  parts  of  water,  to  which 
a  drop  or  two  of  sulphuric  acid  must  be  added, 
each  time  the  inhalation  is  practised.  The 
inhaler  should  be  placed  in  water  heated  to 
about  37.7°  C.  (100°  F.). 

Dose,  of  chlorine  water,  one  to  four  flui- 
drachms    (3.75  to  15   Cc). 

LIQUOR  CRESOLIS  COMPOSITUS.  U.  S. 

COMPOUND  SOLUTION  OF  CRESOL 
(li'quor  cnj-so'lls  com-po§'i-tus) 

Solute  de  CrSsol  compost.  Fr. ;  Liquor  Cresolt 
saponatus,  P.  O.;  Kresolseifenlosung,  G. 

* "  Cresol,  five  hundred  grammes  [or  17 
ounces  av.,  279  grains] ;  Linseed  Oil,  three 
hundred  and  fifty  grammes  [or  12  ounces  av., 
151  grains] ;  Potassium  Hydroxide,  eighty 
grammes  [or  2  ounces  av.,  360  grains] ;  Water, 
a  sufficient  quantity,  to  make  one  thousand 
grammes  [or  35  ounces  av.,  120  grains].  Dis- 
solve the  Potassium  Hydroxide  in  fifty  gram- 
mes [or  1  ounce  av.,  334  grains]  of  Water  in 
a  tared  dish,  add  the  Linseed  Oil,  and  mix  thor- 
oughly. Then  add  the  Cresol  and  stir,  until 
a  clear  solution  is  produced,  and  finally  suffi- 
cient Water  to  make  the  finished  product  weigh 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains]."    U.  S. 

Compound  Solution  of  Cresol  was  introduced 
into  the  U.  S.  P.  (8th  Rev.)  to  supply  the 
demand  for  an  antiseptic  solution  which  mixes 
freely  with  water.  With  some  samples  of 
cresol  there  has  been  experienced  some  diffi- 
culty in  securing  immediately  a  clear  solution, 
showing  that  combination  has  not  been  effected, 
but  by  allowing  the  mixture  to  stand,  with 
occasional  stirring,  the  solution  will  become 
clear.  LaWall  and  Cook  (A.  J.  P.,  1906,  169) 
suggest  a  modification  of  the  manipulation 
which  secures  a  clear  solution  immediately; 
it  is  as  follows :  "  Heat  the  linseed  oil  (350 
grammes)  in  a  deep  capacious  vessel,  on  a 
water  bath,  to  a  temperature  of  about  70°  C. 
Dissolve  the  potassium  hydroxide  (80  gram- 
mes) in  450  Cc.  of  water,  warm  the  solution 
to  about  70°  C,  add  it  to  the  linseed  oil  and 
mix  thoroughly.  Then  incorporate  40  Cc.  of 
alcohol  and  continue  the  heat  without  stirring 
until  a  small  portion  of  the  mixture  is  found  to 
be  soluble  in  boiling  water  without  the  separa- 
tion of  oily  drops.  The  soap,  thus  prepared, 
is  now  dissolved  in  500  grammes  of  cresol  and 
a  sufficient  quantity  of  water  added  to  make  the 
solution  weigh  1000  grammes." 

Uses. — This  solution  is  intended  as  a  sub- 
stitute for  the  many  commercial  preparations 
of  cresol  on  the  market.  Although  it  forms 
a  clear  solution  with  distilled  water,  with  tap 
water  it  becomes  cloudy,  owing  to  precipita- 
tion of  lime  soaps.  This  change,  however, 
does  not  appear  to  interfere  with  its  thera- 
peutic properties.  It  is  a  powerful  germicidal 
mixture,  surpassing  phenol  as  a  destroyer  of 
micro-organisms.     It  is  also  less  caustic  than 
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phenol,  but  the  statement  that  it  is  much  less 
poisonous  has  been  shown  to  be  untrue.  It  is 
especially  useful  for  sterilizing  instruments  and 
the  skin,  its  soapy  nature  making  it  peculiarly 
valuable  for  the  latter  purpose.  It  may  be 
diluted  with  from  30  to  90  times  its  bulk  of 
water  (3  per  cent,  to  1  per  cent,  solution).  It 
has  been  used  to  a  small  extent  internally  as 
an  antiseptic  in  fermentative  gastritis. 

Dose,  one  to  two  minims  (0.06  to  0.12  Cc.)- 

LIQUOR  CUSPARI/E   CONCENTRATUS. 
Br. 

CONCENTRATED  SOLUTION  OF  CUSPARIA 

(H'quor    cus-pa'ri-ae    cdn-cen-tra'tua ) 

"  Cusparia  Bark,  in  No.  40  powder,  10  ounces 
(Imperial)  or  500  grammes;  Alcohol  (20  per 
cent.),  25  fl.  ounces  (Imp.  meas.)  or  1250 
cubic  centimetres  or  a  sufficient  quantity. 
Moisten  the  Cusparia  with  five  fluid  ounces 
(Imp.  meas.)  or  two  hundred  and  fifty  cubic 
centimetres  of  the  Alcohol;  pack  in  a  closed 
percolator;  set  aside  for  three  days;  percolate 
with  the  remaining  Alcohol,  added  in  ten  equal 
portions  at  intervals  of  twelve  hours ;  continue 
percolation  with  more  Alcohol  until  the  product 
measures  one  pint  (Imp.  meas.)  or  one  thou- 
sand cubic  centimetres."    Br. 

This  is  a  concentrated  infusion  of  the  Br. 
Pharm.  1898,  intended  to  be  used  by  the  phar- 
macist for  making  infusion  of  cusparia  by 
dilution  with  water.  It  is  ten  times  as  strong 
as  the  infusion  of  cusparia  (Br.  Pharm.  1885). 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

LIQUOR  EPISPASTICUS.  Br. 

BLISTERING  LIQUID 

( H'quor  gp-i-spas'ti-cus ) 

Linimentum  Cantharidis ;  Liqueur  Vesicant,  Hulle 
de  Cantharides  ter6benthin6e,  Fr. ;  Spanischfliegen- 
liniment,  Blasenziehende  Fliissigkeit,  Q. 

"  Cantharides,  in  No.  20  powder,  10  ounces 
(Imperial)  or  500  grammes;  Acetic  Ether, 
a  sufficient  quantity.  Mix  the  Cantharides  with 
five  fluid  ounces  (Imp.  meas.)  or  two  hundred 
and  fifty  cubic  centimetres  of  Acetic  Ether; 
pack  in  a  percolator;  at  the  expiration  of 
twenty-four  hours  pour  Acetic  Ether  over  the 
contents  of  the  percolator;  allow  the  solution 
to  pass  slowly  through  until  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres  of  the 
Liquid  is  obtained.  This  preparation  is  twice 
the  strength  of  the  Blistering  Liquid  of  the 
British  Pharmacopoeia  of  1885."  Br.  This 
liquid  is  used  in  making  the  British  Blister- 
ing Collodion.     (See  p.  386. )*     Greenish  and 

1  Very  nearly  corresponding  to  this  preparation  is 
the  Linimentum  Cantharidis,  or  Cantharides  Lini- 
ment, of  the  U.  S.  P.  1880.  Made  according  to  the 
formula,  it  is  a  very  active  counter-irritant,  when 
too  freely  applied  producing  deep  vesication.     "  Can- 


Wilson  propose  that  the  official  blistering  liquid 
be  prepared  by  the  following  formula:  Can- 
tharidin,  1  part;  castor  oil,  6  parts;  rosin 
3  parts;  acetic  ether,  enough  to  make  300  fluid 
parts.  The  castor  oil  and  rosin  are  added 
to  replace  the  natural  fat  of  the  cantharides, 
and  are  necessary  to  aid  the  absorption  of  the 
cantharides  by  the  skin.  (P.  J.,  1898,  259.) 
Off.  Prep. — Collodium  Vesicans,  Br. 

LIQUOR  ETHYL  NITRITIS.   Br. 

SOLUTION  OP  ETHYL  NITRITE 

(H'quor  e'tbyl  nl-tri'tis) 

"A  mixture  of  ninety-five  parts  by  volume 
of  Absolute  Alcohol  with  five  parts  by  volume 
of  Glycerin,  containing  when  freshly  made  3 
per  cent,  by  weight,  and  even  when  long  kept 
not  less  than  2£  per  cent,  by  weight  of  ethyl 
nitrite.  The  ethyl  nitrite  is  obtained  by  the 
interaction  of  alcohol  (90  per  cent.),  sodium 
nitrite,  and  diluted  sulphuric  acid,  at  a  low 
temperature."   Br. 

Solute  de  Nitrite  d'Ethyle,  Fr.;  Aethylnitritl8- 
eung,  O. 

This  was  a  new  official  preparation  in  the  Br. 
Ph.  1898;  it  might  be  called  improved  spirit 
of  nitrous  ether;  it  is  difficult  to  explain  the 
reason  for  its  introduction  without  the  dismissal 
of  spirit  of  nitrous  ether;  the  strength  is  very 
slightly  greater  than  that  of  the  spirit,  and  a 
choice  should  be  made  between  them.  The 
addition  of  glycerin  as  a  preservative,  and  the 
substitution  of  absolute  alcohol  for  rectified 
spirit,  are  relied  upon  to  make  a  permanent 
solution.  This  method  was  proposed  by  Dun- 
stan  and  Dymond  (P.  J.,  1888,  861),  who 
believe  that  ethyl  nitrite  is  the  sole  valuable 
constituent  in  spirit  of  nitrous  ether;  glycerin 
prevents  loss  of  the  very  volatile  ethyl  nitrite, 
while  the  absence  of  water  is  secured  by  the 
use  of  absolute  alcohol,  water  in  the  alcohol 
being  shown  to  be  the  principal  cause  of  decom- 
position and  loss  of  ethyl  nitrite.  Solution  of 
ethyl  nitrite  was  strongly  recommended  by 
Leech,  and  the  advantage  claimed  for  it  is  that 
it  is  free  from  aldehyde.  The  increased  cost, 
due  to  the  use  of  absolute  alcohol,  will  be  apt 
to  prevent  the  extensive  use  of  the  Solution. 
It  is  described  as  "  a  limpid  liquid,  practically 
colorless,  of  characteristic  apple-like  odor  and 
taste.  It  is  highly  inflammable.  Specific 
gravity  0.823  to  0.826.  When  Solution  of 
Ethyl  Nitrite  is  poured  on  an  acidulated  strong 
solution  of  ferrous  sulphate  contained  in  a 
test-tube,  a  deep  olive-brown  coloration  is  pro- 
duced  at   the   surface  of  contact  of  the   two 

tharides,  in  No.  60  powder,  fifteen  parts  [or  one 
ounce  av.]  ;  Oil  of  Turpentine,  a  sufficient  quantity/, 
to  make  one  hundred  parts  [or  half  a  pint].  Digest 
the  Cantharides  with  one  hundred  parts  [or  half  a 
pint]  of  Oil  of  Turpentine  in  a  closed  vessel,  by 
means  of  a  water-bath,  for  three  hours  ;  then  strain 
and  add  enough  Oil  of  Turpentine  through  the 
strainer  to  make  the  Liniment  weigh  one  hundred 
parts   [or  measure  half  a  pint]."     U.  S.  1880. 
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liquids,  widening  as  the  tube  is  gently  shaken. 
The  Solution  should  not  effervesce  when  shaken 
carefully  with  sodium  bicarbonate  (absence  of 
acid).  10  cubic  centimetres,  mixed  with  5 
cubic  centimetres  of  the  volumetric  solution  of 
sodium  hydroxide  and  5  cubic  centimetres  of 
water,  should  not  assume  a  yellow  color  (ab- 
sence of  aldehyde).  1  volume,  agitated  briskly 
at  intervals  during  five  minutes  in  a  brine- 
charged  nitrometer  with  1  volume  of  solution 
of  potassium  iodide  and  1  volume  of  diluted 
sulphuric  acid,  should  yield,  at  the  ordinary 
temperature  (60°  F.  or  15.5°  C.)  and  pressure 
(30  inches  or  760  millimetres  of  mercury), 
and  when  freshly  prepared,  at  least  7.6  volumes 
of  nitric  oxide  gas;  and  even  after  the  Solution 
has  been  kept  for  some  time,  and  the  vessel 
containing  it  has  occasionally  been  opened,  it 
should  possess  at  least  five-sixths  of  the 
strength  just  indicated.  Solution  of  Ethyl 
Nitrite  should  be  stored  in  small  bottles."  Br. 
This  preparation  affords  a  means  of  giving 
ethyl  nitrite  internally. 

Dose,  from  twenty  to  sixty  minims  (1.3  to 
3.75   Cc).     (See   Spiritus  jEtheris  Nitrosi.) 

LIQUOR  FERRI  ACETATIS.   Br. 

SOLUTION  OF  FERRIC  ACETATE 

( li'quor    f er'ri    ac-e-ta'tls ) 

Solution  of  Acet&te  of  Iron  ;  Solution  of  Ferace- 
tate  of  Iron  :  Liquor  Kerri  Aceticl  ;  Liqueur  d'Ac£- 
tate  de  Ker.  Acetate  Ferrique  llquide,  Fr.  ;  Ferriace- 
tatliisung,   Essigsaure  Eisen-Fliissigkelt.   U. 

"  Solution  of  Ferric  Sulphate,  2\  fl.  ounces 
(Imperial  measure)  or  125  cubic  centimetres; 
Solution  of  Ammonia,  4  fl.  ounces  (Imp.  meas.) 
or  200  cubic  centimetres  or  a  sufficient  quan- 
tity; Glacial  Acetic  Acid,  liquefied,  1£  fl.  ounces 
(Imp.  meas.)  or  75  cubic  centimetres;  Dis- 
tilled Water,  a  sufficient  quantity.  Mix  the 
Solution  of  Ammonia  with  one  pint  (Imp. 
meas.)  or  one  litre  of  Distilled  Water;  grad- 
ually add  to  this  the  solution  of  Ferric  Sul- 
phate diluted  with  one  pint  (Imp.  meas.)  or 
one  litre  of  Distilled  Water;  stir  well  together, 
taking  care  that  ammonia  is,  even  finally,  in 
slight  excess,  as  indicated  by  the  odor  of  the 
mixture;  let  the  whole  stand  for  two  hours, 
stirring  occasionally;  transfer  it  to  a  calico 
filter;  wash  the  precipitated  ferric  hydroxide 
with  Distilled  Water  until  free  from  sulphates ; 
let  it  drain;  squeeze  it  to  remove  superfluous 
moisture;  dissolve  it  in  the  Glacial  Acetic 
Acid;  make  the  volume  up  to  one  pint  (Imp. 
meas.)  or  one  litre  with  Distilled  Water;  allow 
any  insoluble  matter  to  subside;  pour  off  the 
clear  Solution."  Br.  The  U.  S.  P.  (8th  Rev.) 
very  properly  dismissed  this  solution  as  it  is 
very  rarely  used  in  America  and  it  is  not  a 
stable  preparation  of  iron.  The  U.  S.  1890  pro- 
cess is  appended.1 

1  Liquor  Ferri  Acetatis,  Solution  of  Ferric  Ace- 
tate.— "An  aqueous  solution  of  Ferric  Acetate 
[Fe2(C2H,0,)s  =  464.92],  containing  about  31  per  cent, 
of  the  anhydrous  salt,  and  corresponding  to  about 
7.5  per  cent,  of  metallic  iron."   U.  S.  1890. 


The  formula  of  this  preparation  is  practi- 
cally identical  with  that  of  the  solution  of  iron 
acetate  of  the  former  German  Pharmacopoeia. 
The  British  process  consists  in  first  forming 
ferric  hydroxide,  by  precipitating  a  solution  of 
ferric  sulphate  with  ammonia  water,  washing 
and  draining  the  precipitate,  and  finally  dis- 
solving it  in  glacial  acetic  acid.  The  solution 
is  readily  effected  in  the  cold,  and  no  heat  what- 
ever should  be  used,  to  avoid  decomposition.  It 
is  impossible  to  prevent  change,  however,  by 
time,  an  insoluble  precipitate  invariably  making 
its  appearance.  The  former  German  Pharma- 
copoeia directed  diluted  acetic  acid,  and  its 
Liquor  Ferri  Subacetici  was  not  so  strong  as 
the  U.  S.  P.  1890  solution,  having  only  the 
sp.  gr.  1.087  to  1.091,  corresponding  to  5  per 
cent,  of  iron.  The  British  preparation  (sp. 
gr.  1.031)  is  still  weaker.  The  strong  solution 
of  acetate  of  iron  (Br.  Ph.  1885)  is  no  longer 
official.   (See  U.  S.  D.,  17th  ed.,  798.) 

Properties.— The  solution  of  the  U.  S.  P. 
1890  was  described  as  "  a  dark  reddish-brown, 
clear  liquid,  of  an  acetous  odor,  a  sweetish, 
acidulous,  somewhat  styptic  taste,  and  a  slightly 
acid  reaction.  Specific  gravity,  about  1.160 
at  15°  C.  (59°  F.).  The  diluted  Solution 
yields  a  brownish-red  precipitate  with  ammonia 
water,  and  a  blue  one  with  potassium  ferro- 
cyanide  test-solution.  When  heated  to  boiling, 
the  Solution  yields  a  brownish-red  precipitate, 
and  when  heated  with  sulphuric  acid,  it  emits 
acetous  vapors.  If  the  iron  be  completely 
precipitated  from  a  portion  of  the  Solution 
by  an  excess  of  ammonia  water,  the  filtrate 
should  be  colorless,  and  should  not  yield  a 
white  or  dark-colored  precipitate  with  hydro- 
gen sulphide  test-solution  (absence  of  zinc  or 
copper),  nor  should  it  leave  a  residue  on  evapo- 

"  Solution  of  Ferric  Sulphate,  one  thousand 
fframmcs  [or  35  ounces  av.,  120  grains]  ;  Glacial 
Acetic  Acid,  two  hundred  and  sixty  grammes  [or  9 
ounces  av.,  75  grains]  ;  Ammonia  Water,  eight  hun- 
dred and  fifty  cubic  centimeters  [or  28  fluldounces, 
356  minims]  ;  Water,  Distilled  Water,  each,  a  suffi- 
cient quantity,  to  make  one  thousand  grammes  [or 
35  ounces  a  v.,  120  grains].  Mix  the  Ammonia  Water 
with  three  thousand  cubic  centimeters  [or  101  fluid- 
ounces,  213  minims]  of  cold  Water,  and  the  solution 
of  Ferric  Sulphate  with  ten  thousand  cubic  centi- 
meters [or  338  fluldounces,  70  minims]  of  cold  Water. 
Add  the  latter  solution  slowly  to  the  diluted  Am- 
monia Water,  stirring  constantly.  Let  the  mixture 
stand  until  the  precipitate  has  subsided  as  far  as 
practicable,  and  then  decant  the  supernatant  liquid. 
Add  to  the  precipitate  six  thousand  cubic  centimeters 
[or  202  fluldounces,  426  minims]  of  boiling  Water, 
mix  well,  and  again  set  the  mixture  aside,  as  before. 
Repeat  the  washing  with  successive  portions  of 
boiling  Water,  in  the  same  manner,  until  the  wash- 
ings are  no  longer  affected  by  sodium  cobaltic  nitrite 
test-solution  (showing  the  removal  of  ammonia  and 
its  salts).  Transfer  the  mixture  to  a  wet  muslin 
strainer,  allow  the  precipitate  to  drain  completely, 
and  press  it.  folded  in  the  strainer,  until  its  weight 
is  reduced  to  seven  hundred  grammes  [or  24  ounces 
av..  303  grains]  or  less.  Now  add  the  precipitate 
gradually  to  the  Glacial  Acetic  Acid  contained  In  a 
tared  jar  provided  with  a  glass  stopper,  stirring  the 
mixture  after  each  addition  until  each  portion  added 
is  nearly  dissolved  before  adding  another  portion. 
Finally  add  enough  Distilled  Water  to  make  the 
product  weigh  one  thousand  grammes  [or  35  ounces 
av  120  grains],  mix  thoroughly,  allow  it  to  become 
clear  bv  subsidence,  and  decant  the  clear  solution. 
Keep  the  product  in  well-stoppered  bottles,  in  a  cool 
place,   protected   from   light."    U.   8.   1890. 
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ration  and  gentle  ignition  (absence  of  salts 
of  the  fixed  alkalies).  If  to  a  small  portion 
of  the  Solution,  diluted  with  about  10  volumes 
of  water,  a  few  drops  of  freshly  prepared 
potassium  ferricyanide  test-solution  be  added, 
a  pure  brown  color  should  be  produced,  without 
a  tinge  of  green  or  greenish-blue  (absence  of 
ferrous  salt).  If  1.12  (1.1176)  Gm.  of  the  Solu- 
tion be  introduced  into  a  glass-stoppered  bottle 
(having  a  capacity  of  about  100  Cc),  together 
with  15  Cc.  of  water  and  2  Cc.  of  hydrochloric 
acid,  and,  after  the  addition  of  1  Gm.  of  potas- 
sium iodide,  the  mixture  be  kept  for  half 
an  hour  at  a  temperature  of  40°  C.  (104°  F.), 
then  cooled,  and  mixed  with  a  few  drops  of 
starch  test-solution,  it  should  require  about 
15  Cc.  of  sodium  hyposulphite  decinormal  volu- 
metric solution  to  discharge  the  blue  or  greenish 
color  of  the  liquid  (each  Cc.  of  the  volumetric 
solution  indicating  0.5  per  cent,  of  metallic 
iron)."  U.  S.  1890.  "A  red  liquid  with  a  sour 
styptic  taste  and  acetous  odor,  miscible  with 
water  and  alcohol  (90  per  cent.)  in  all  pro- 
portions. It  affords  the  reactions  characteristic 
of  ferric  salts  and  of  acetates.  It  should  not 
yield  any  characteristic  reaction  with  the  tests 
for  lead,  copper,  arsenium,  zinc,  calcium, 
sodium,  potassium,  ammonium,  nitrates,  or  fer- 
rous salts,  and  only  very  slight  reactions  with 
the  tests  for  sulphates.  Specific  gravity  1.031." 
Br. 

Uses. — Ferric  acetate  is  an  excellent  chalyb- 
eate; this  solution  is  not  so  well  adapted  for 
internal  administration  as  is  the  tincture  of 
ferric  acetate  or  the  solution  of  iron  and  am- 
monium acetate.  It  was  introduced  into  a  for- 
mer Pharmacopoeia  for  the  purpose  of  making 
the  tincture,  but  it  was  rarely  used;  it  may 
be  serviceable  when  mixed  with  water,  with 
the  addition  of  an  aromatic  syrup. 

Dose,  from  two  to  ten  minims  (0.12  to  0.6 
Cc). 

LIQUOR  FERRI  CHLORIDI.  U.  S.  (Br.) 

SOLUTION  OF  FERRIC  CHLORIDE 

(H'quor    fer'rl    phlo'ri-di) 

"An  aqueous  solution  of  Ferric  Chloride, 
which  should  contain  not  less  than  29  percent, 
of  the  anhydrous  salt  [FeCl3  =  161.04],  cor- 
responding to  10  percent,  of  metallic  iron."  U.  S. 
"  110  minims  contain  22£  grains  of  Iron ;  100 
cubic  centimetres  contain  22.5  grammes."  Br. 

Liquor  Ferri  Perchloridi  Fortis,  Br..  Liquor  Ferri 
Muriatici  Oxydati,  Strong  Solution  of  Ferric  Chlo- 
ride, Solution  of  Chloride  of  Iron ;  Chlorure  Fer- 
rique  dissous,  Fr.  Cod.;  Solut6  de  Perchlorure  de 
Fer,  Chlorure  Ferrique  liquide,  Fr. ;  Liquor  Ferri 
Sesquichlorati,  P.  O. ;  Fliissiges  Eisenchlorld,  Eisen- 
chloridlosung,    O. ;    Solucion   de    Cloruro    Ferrico,    Sp. 

*  "  Iron,  in  the  form  of  fine,  bright  wire,  and 
cut  into  small  pieces,  one  hundred  and  twenty- 
five  grammes  [or  4  ounces  av.,  179  grains] ;  Hy- 
drochloric Acid,  six  hundred  and  eighty  gram- 
mes [or  23  ounces  av.,  432  grains] ;  Nitric 
Acid,  Distilled  Water,  each,  a  sufficient  quan- 


tity, to  make  one  thousand  grammes  [or  35 
ounces  av.,  120  grains].  Introduce  the  Iron 
Wire  into  a  flask  having  a  capacity  of  about 
two  thousand  cubic  centimeters  [or  67  fluid- 
ounces,  301  minims],  pour  upon  it  a  mixture 
of  four  hundred  and  twenty  grammes  [or  14 
ounces  av.,  357  grains]  of  Hydrochloric  Acid 
and  two  hundred  and  fifty  cubic  centimeters 
[or  8  fluidounces,  218  minims]  of  Distilled 
Water,  and  heat  upon  a  water-bath  for  not 
less  than  one  hour  and  fifteen  minutes,  or 
until  effervescence  ceases;  then  boil  the  liquid, 
filter  it  through  paper,  and,  having  rinsed  the 
flask  and  Iron  Wire  with  a  little  hot  Distilled 
Water,  pass  the  rinsings  through  the  filter. 
To  the  filtered  liquid  add  two  hundred  and 
twenty  grammes  [or  7  ounces  av.,  333  grains] 
of  Hydrochloric  Acid,  add  the  mixture  slowly 
and  gradually,  in  a  stream,  to  sixty-five  gram- 
mes [or  2  ounces  av.,  128  grains]  of  Nitric 
Acid  contained  in  a  capacious  porcelain  vessel, 
and  warm  gently.  After  effervescence  ceases, 
apply  heat,  by  means  of  a  sand-bath,  stirring 
occasionally,  until  the  liquid  is  free  from  Nitric 
Acid.  If  the  solution  has  acquired  a  black 
color,  continue  the  addition  of  Nitric  Acid, 
drop  by  drop,  until  red  fumes  are  no  longer 
evolved  and  the  solution  assumes  a  clear  red- 
dish-brown color.  Finally,  add  the  remaining 
forty  grammes  [or  1  ounce  av.,  180  grains] 
of  Hydrochloric  Acid  and  enough  Distilled 
Water  to  make  the  Solution  weigh  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains]." 
U.  S. 

"Iron,  4  ounces  (Imperial)  or  80  grammes; 
Hydrochloric  Acid,  20£  fi.  ounces  (Imp.  meas.) 
or  410  cubic  centimetres;  Nitric  Acid,  1J  fl. 
ounces  (Imp.  meas.)  or  30  cubic  centimetres; 
Distilled  Water,  a  sufficient  quantity.  Place 
the  Iron  in  a  flask;  add  a  mixture  of  twelve 
and  a  half  fluid  ounces  (Imp.  meas.)  or  two 
hundred  and  fifty  cubic  centimetres  of  Hydro- 
chloric Acid  and  seven  [fluid]  ounces  (Imp. 
meas.)  or  one  hundred  and  forty  cubic  centi- 
metres of  Distilled  Water;  expose  to  a  mod- 
erate temperature  until  effervescence  ceases; 
then  boil;  filter  from  undissolved  Iron;  rinse 
the  flask  and  contents  with  a  little  Distilled 
Water;  pour  the  rinsings  over  the  filter;  add 
to  the  filtrate  seven  fluid  ounces  (Imp.  meas.) 
or  one  hundred  and  forty  cubic  centimetres 
of  Hydrochloric  Acid;  mix;  pour  the  solution 
in  a  slow  continuous  stream  into  the  Nitric 
Acid,  chemical  action  being  promoted  if  neces- 
sary by  the  application  of  slight  heat;  evapo- 
rate the  product  until  no  more  nitrous  fumes 
escape  and  a  precipitate  begins  to  form;  add 
one  fluid  ounce  (Imp.  meas.)  or  twenty  cubic 
centimetres  of  Hydrochloric  Acid,  and  suffi- 
cient Distilled  Water  to  produce  seventeen 
and  a  half  fluid  ounces  (Imp.  meas.)  or  three 
hundred  and  fifty  cubic  centimetres  of  the 
Solution."  Br.  (See  Liquor  Ferri  Perchloridi, 
p.  716.)  The  strength  of  solution  of  ferric 
chloride  U.  S.  P.  (8th  Rev.)  was  reduced  from 
the  former  standard  of  13  per  cent,  of  iron 
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(U.  S.  P.  1890)  to  10  per  cent,  of  iron,  which 
corresponds  to  the  solution  of  the  German 
Pharmacopoeia;  this  strength  is  sufficient  for  all 
purposes,  and  is  more  convenient  for  calcula- 
tions. The  British  preparation  contains  15.84 
per  cent,  of  iron.  By  the  reaction  between  the 
hydrochloric  acid  and  the  iron,  ferrous  chlo- 
ride is  produced,  which  by  the  subsequent 
agency  of  the  hydrochloric  and  nitric  acids 
is  converted  into  ferric  chloride,  or,  as  it  is 
denominated  in  the  British  Pharmacopoeia,  per- 
chloride  of  iron,  this  being  retained  in  solution 
by  the  water  with  the  excess  of  acid.  This 
preparation  was  included  in  the  original  British 
Pharmacopoeia,  but  was  not  official  with  us 
until  1870.  The  original  British  formula 
(1864)  was  defective  in  several  respects.  For 
an  account  of  these  see  the  13th  edition  of  this 
book.  The  formula  for  the  present  British 
solution  has  been  modelled  after  that  of  the 
U.  S.  Pharmacopoeia. 

When  iron  is  treated  with  hydrochloric  acid 
there  is  a  copious  evolution  of  hydrogen,  and 
an  emerald-green  solution  of  ferrous  chloride 
(FeCh)  results.  Green  crystals  having  the 
composition  FeCl2,4H20  separate  if  the  solu- 
tion is  permitted  to  rest.  In  the  official  pro- 
cess, water  is  added  to  the  hydrochloric  acid 
in  order  to  retain  the  crystals  in  solution,  and 
the  mixture  is  heated  while  still  in  contact 
with  the  excess  of  iron,  in  order  to  hasten  the 
complete  conversion  of  all  the  hydrochloric 
acid  into  ferrous  chloride.  The  action  slackens 
very  materially  as  the  quantity  of  hydrochloric 
acid  is  gradually  lessened  in  the  mixture,  but 
when  it  is  brought,  as  officially  directed,  to 
the  boiling  point,  a  saturated  solution  is  pro- 
duced. After  filtering  from  the  excess  of  iron, 
half  the  original  quantity  of  hydrochloric  acid 
is  added, — this  for  the  purpose  of  supplying 
the  amount  which  is  requisite  to  form  the 
solution  of  ferric  chloride, — and  the  mixture 
is  then  gradually  poured  into  nitric  acid,  which 
at  once  converts  the  solution  of  green  ferrous 
chloride  into  the  solution  of  red  ferric  chloride. 
Formerly  the  nitric  acid  was  added  to  the  solu- 
tion; now  the  order  is  reversed,  in  accordance 
with  the  recommendation  of  C.  L.  Diehl,  to 
prevent  frothing.  (See  A.  J.  P.,  1867,  p.  140.) 
The  reaction  between  the  acids  and  the  solution 
may  be  thus  expressed: 

6FeCl2  +  2HN03  +  6HC1  = 

Ferrous  Nitric  Hydro- 

chloride, acid.       chloric  acid. 

6FeCls  +  N2O2  +  4H20 
Ferric        Nitrogen       Water. 

chloride,      dioxide. 

If  the  solution  should  have  a  blackish  color, 
and  not  a  clear  ruby-red,  it  is  due  to  the  pres- 
ence of  a  nitro-compound  composed  of  a  por- 
tion of  ferrous  chloride  and  nitrogen  dioxide, 
FeCk  +  N2O2.  As  this  compound  is  easily 
decomposed,  all  that  is  necessary  is  to  heat 
the  liquid  and  add  a  few  drops  of  nitric  acid, 
when  the  blackish  color  soon  disappears,  nitro- 
gen dioxide  is  liberated,  and  a  ruby-red  solu- 
tion remains.     Any  excess  of  nitric  acid  is  to 


be  evaporated  off.1  The  final  addition  of  hy- 
drochloric acid  is  to  compensate  for  any  loss 
which  may  have  been  suffered  by  heating  the 
solution,  and  to  secure  an  excess  of  the  acid 
in  the  finished  preparation ;  otherwise  a  red- 
dish-brown deposit  of  oxychloride  would  grad- 
ually form,  and  precipitation  would  result 
upon  dilution  with  alcohol  in  making  the  offi- 
cial tincture. 

The  solution  of  ferric  chloride,  properly 
made,  is  "  a  reddish-brown  liquid,  having  a 
faint  odor  of  hydrochloric  acid,  an  acid, 
strongly  styptic  taste,  and  an  acid  reaction. 
Specific  gravity:  about  1.282  at  25°  C.  (77° 
F.).  The  diluted  Solution  yields  a  brownish- 
red  precipitate  with  ammonia  water,  a  blue 
one  with  potassium  ferrocyanide  T.S.,  and  a 
white  one,  insoluble  in  nitric  acid,  with  silver 
nitrate  T.S.  If  the  iron  be  completely  pre- 
cipitated from  a  portion  of  the  Solution 
by  an  excess  of  ammonia  water,  the  fil- 
trate should  be  colorless,  and  should  not 
yield  a  precipitate  with  hydrogen  sulphide 
T.S.  (absence  of  zinc  or  copper) ;  nor  should 
it  leave  a  fixed  residue  on  evaporation  and 
gentle  ignition  (absence  of  salts  of  the  fixed 
alkalies).  On  adding  a  clear  crystal  of  ferrous 
sulphate  to  a  cooled  mixture  of  equal  volumes 
of  concentrated  sulphuric  acid  and  a  diluted 
portion  of  the  Solution  (1  in  10),  the  crystal 
should  not  become  colored  brown,  nor  should 
a  brownish-black  color  develop  around  it  (ab- 
sence of  nitric  acid).  If  to  a  diluted  portion 
of  the  Solution  (about  1  in  20)  a  few  drops 
of  freshly  prepared  potassium  ferricyanide 
T.S.  be  added,  a  pure  brown  color  should  be 
produced,  which  should  not  at  once  turn  green 
or  greenish-blue  (absence  of  ferrous  salts). 
If  to  3  drops  of  Solution  of  Ferric  Chloride, 
10  Cc.  of  tenth-normal  sodium  thiosulphate 
V.S.  be  added,  and  then  slowly  heated  to  boil- 

1  The  use  of  chlorine  instead  of  nitric  acid  for 
converting  the  ferrous  chloride  to  the  ferric  condi- 
tion is  advocated  by  C.  W.  Weiss  {Ph.  Ztg. ;  N.  R., 
1883,  p.  247),  and  J.  W.  England  has  devised  the 
following  process,  based  upon  such  substitutions, 
which  is  alleged  to  furnish  a  purer  product : 

"  Take  of  Iron,  in  the  form  of  fine  wire,  and  cut 
in  small  pieces,  15  parts  (3%  oz.  av.)  ;  Hydrochloric 
Acid.  59  parts  (14%  oz.  av. )  ;  Chlorine  Gas,  Dis- 
tilled Water,  each,  a  sufficient  quantity  to  make  100 
parts  (25  oz.  av.).  Place  the  Iron  Wire  In  a 
capacious  flask,  and  pour  upon  it  54  parts  (18% 
oz.  av. )  of  Hydrochloric  Acid,  previously  diluted  with 
25  parts  (6>4  oz.  av.,  or  6  fluidounces)  of  Distilled 
Water.  Heat  the  liquid  slowly,  until  the  reaction 
is  ended,  and  effervescence  ceases ;  then  rapidly  heat 
to  the  boiling  point,  filter  through  paper,  and, 
having  rinsed  the  flask  and  residue  with  a  little 
boiling  distilled  water,  pass  the  washings  through 
the  filter.  To  the  filtrate  add  immediately  5  parts 
(iy4  oz.  av.)  of  Hydrochloric  Acid,  followed  by 
the  addition  of  20  parts  (5  oz.  av.)  of  boiling  Dis- 
tilled Water.  Keep  the  liquid  nearly  boiling,  and 
pass  through  it  a  stream  of  gaseous  chlorine  (gen- 
erated in  the  usual  way),  agitating  occasionally, 
until  a  small  portion,  tested  with  freshly-prepared 
potassium  ferricyanide  test-solution,  gives  no  indica- 
tion of  the  existence  of  a  ferrous  compound  by  pro- 
ducing a  blue  precipitate.  Lastly,  add,  after  any 
free  chlorine  present  has  been  removed  by  heat, 
sufficient  distilled  water  to  make  the  whole  product 
weigh  100  parts  (25  oz.  av.)."  (A.  J.  P.,  1885.  p. 
113.)  August  Drescher  {D.  C,  1887,  p.  4)  proposes 
the  use  of  hydrogen  dioxide  (H2Oj).  now  an  article 
of  commerce,  as  a  substitute  for  either  nitric  acid 
or  chlorine. 
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ing,  no  brownish-red  precipitate  of  ferric  hy- 
droxide should  separate  (absence  of  oxy chlo- 
ride). If  10  Gm.  of  the  Solution  be  diluted 
to  measure  100  Cc,  and  11.1  Cc.  of  this  be 
introduced  into  a  glass-stoppered  bottle  (having 
a  capacity  of  about  100  Cc),  together  with  10 
Cc.  of  water  and  2  Cc.  of  hydrochloric  acid, 
and,  after  the  addition  of  1  Gm.  of  potas- 
sium iodide,  the  mixture  be  kept  for  half  an 
hour  at  a  temperature  of  40°  C.  (104°  F.), 
then  cooled,  and  mixed  with  a  few  drops  of 
starch  T.S.,  it  should  require  not  less  than  20 
Cc.  of  tenth-normal  sodium  thiosulphate  V.S. 
to  discharge  the  blue  or  greenish  color  of  the 
liquid  (each  Cc.  of  the  tenth-normal  sodium 
thiosulphate  V.S.  indicating  0.5  percent,  of 
metallic  iron)."  U.  S.  Water  and  alcohol 
unite  with  it  in  all  proportions.  The  British 
preparation  (Liquor  Ferri  Per  chloridi  Fortis) 
is  stronger  than  the  U.  S.  official,  the  sp.  gr. 
of  the  former  being  1.420  at  15.5°  C.  (60°  F.), 
of  the  latter  1.282  at  25°  C.  (77°  F.)  it 
should  be  remembered,  however,  that  there  is 
in  the  British  Pharmacopoeia,  another  solution 
of  ferric  chloride  which  is  weaker;  it  has 
the  sp.  gr.  1.110  and  is  termed  Liquor  Ferri 
Perchloridi.  (See  page  716.)  "An  orange- 
brown  solution  with  a  strong  styptic  taste, 
miscible  with  water  and  alcohol  in  all  propor- 
tions. It  affords  the  reactions  characteristic  of 
ferric  salts  and  chlorides,  and  should  not  yield 
any  characteristic  reaction  with  the  tests  for  lead, 
copper,  arsenium,  zinc,  calcium,  sodium,  potas- 
sium, ammonium,  nitrates,  or  ferrous  salts.  Spe- 
cific gravity  about  1.42.  5  cubic  centimetres  of 
it  diluted  with  80  cubic  centimetres  of  water 
should  give,  upon  the  addition  of  an  excess  of 
solution  of  ammonia,  a  reddish-brown  precipi- 
tate which  when  well  washed  and  incinerated, 
weighs  1.6  grammes.1  110  minims  contain  22£ 
grains  of  Iron;  100  cubic  centimetres  contain 
22.5  grammes."  Br. 

From  the  experiments  of  Adrian  it  appears 
that  sugar  has  the  property  when  mixed  in  cer- 
tain proportions  with  solution  of  ferric  chlo- 
ride of  converting  it  partly  into  ferrous  chlo- 
ride. The  alteration  commences  immediately 
on  the  addition  of  sugar,  as  shown  by  the 
deeper  color  of  the  liquid;  after  some  hours 
potassium  ferricyanide  will  indicate  the  pres- 
ence of  a  ferrous  salt,  and  after  twenty-four 
hours  the  greater  proportion  of  the  ferric  salt 
has  undergone  the  change.2  (B.  M.  S.  J., 
March,   1868.) 

1  F.  C.  J.  Bird  calls  attention  to  the  fact  that  when 
the  British  Pharmacopoeia  process  for  preparing 
strong  solution  of  ferric  chloride  is  strictly  adhered  to 
the  final  product  will  contain  a  quantity  of  ferric 
chloride  corresponding  to  1.44  Gm.  Fe20:;  per  5  Cc. 
instead  of  1.6  Gm.  required.  The  specific  gravity 
(about  1.42)  also  does  not  conform  to  a  solution 
yielding  1.60  Gm.  ferric  oxide  per  5  Cc.  such  a 
solution  having  the  sp.  gr.  1.488  at  15.5°  C.  To 
obtain  such  a  solution  the  formula  must  be  modified 
on  lines  pointed  out  by  the  author.  (Y.  B.  P.,  1899, 
361-302.) 

2  The  solution  of  ferric  chloride,  when  kept,  has  a 
disposition  to  deposit  the  insoluble  oxychloride  of 
iron,  and  the  resulting  excess  of  hydrochloric  acid 
is  injuriously  irritating.  To  obviate  this  disadvan- 
tage,   Burin    du    Buisson    recommends    the    following 


Uses. — This  preparation  was  brought  prom- 
inently into  notice  by  Pravaz,  a  surgeon  of 
Lyons,  who  found  that  a  few  drops  of  a 
strong  solution,  injected  into  a  blood  vessel, 
produced  coagulation  of  all  the  blood  in  the 
vessel  for  the  extent  of  an  inch  or  more. 
Its  use  as  a  styptic  was  the  natural  result  of 
this  observation.  In  this  capacity  it  has  been 
used  in  the  cure  of  varices,  and  has  even  been 
recommended  as  an  injection  in  ordinary 
aneurisms.  In  arresting  hemorrhages  from  cut 
surfaces  or  wounded  vessels  it  has  proved  re- 
markably successful.  It  has  also  been  found 
advantageous  as  an  application  to  nasal  polypi, 
erectile  tumors,  or  ncevi  materni  in  infants,  in 
ulcers  about  the  nails,  and  in  various  cuta- 
neous affections.  (See  Ferric  Chloride.)  At- 
tempts have  been  made  to  cure  neevi  materni  by 
the  injection  of  the  solution  into  the  erectile 
tumor,  but  this  proceeding  is  hazardous  and 
has  caused  death.  (Ann.  Ther.,  1867,  p.  117.) 
It  has  been  used  externally  with  asserted 
success  in  varicose  veins.  It  may  be  used  inter- 
nally, properly  diluted,  for  the  general  purposes 
of  chalybeates,  and  especially  as  a  substitute 
for  the  tincture  of  ferric  chloride,  when  the 
alcohol  of  that  preparation  is  objectionable. 
In  post-partum  hemorrhage  it  has  been  largely 
employed,  a  solution  of  it,  varying  in  strength 
from  a  drachm  to  a  half  ounce  to  the  pint,  be- 
ing thrown  directly  into  the  relaxed  uterus.  It 
is  used  in  preparing  tincture  of  ferric  chloride. 

Dose,  one  to  five  minims  (0.06  to  0.3  Cc). 

Off.  Prep. — Ferri  Chloridum,  U.  8.;  Liquor 
Ferri  Perchloridi,  Br.;  Tinctura  Ferri  Chloridi, 
U.  8.   (Br.). 

LIQUOR  FERRI  ET  AMMONII 
ACETATIS.  U.  S. 

SOLUTION  OF  IRON  AND  AMMONIUM  ACETATE 
[Basham's  Mixture] 

(H'quor  fer'ri  et  am-mo'ni-I  ac-e-ta'tis) 

Mistura  Ferri  et  Ammonii  Acetatis,  U.  S.  P.  1880. 

*  "  Tincture  of  Ferric  Chloride,  forty  cubic 
centimeters     [or    1    fluidounce,    169    minims] ; 

mode  of  preparation.  "  Saturate  as  quickly  as  pos- 
sible pure  and  colorless  hydrochloric  acid  with  [gelat- 
inous] hydra  ted  ferric  oxide;  evaporate  the  solution 
to  somewhat  less  than  one-half  over  a  gentle  fire ; 
and  then  continue  the  evaporation  by  means  of  the 
salt-bath,  taking  care  to  remove  the  aqueous  vapors, 
which  would  cause  the  formation  of  hydrochloric 
acid,  and  a  deposition  of  insoluble  oxychloride. 
When  the  solution  has  attained  the  consistence  of 
thick  syrup  (in  which  state  it  curdles  on  cooling, 
without,  however,  becoming  a  solid  mass),  cease 
evaporating,  add  an  excess  of  the  gelatinous  hy- 
drate diluted  with  a  little  water,  agitate  for  a 
quarter  of  an  hour,  and  afterwards  allow  the  liquor 
to  rest  for  several  hours.  Next  add  distilled  water 
sufficient  to  bring  the  solution  to  the  density  of  30° 
Baume,  and  allow  it  to  stand  for  eight  days  in  con- 
tact with  an  excess  of  the  hydrate ;  after  which 
filter,  and  again  allow  it  to  stand  for  two  weeks." 
This  strength  of  the  solution  is  required  for  the 
cure  of  varices.  For  injection  into  ancurismul 
tumors  it  is  sufficient  to  employ  a  solution  of  20° 
or  even  15°.  These  degrees  of  Baume"  correspond  to 
the  following  percentages.  30°  to  29.70  per  cent,  of 
the  dry  salt,  20°  to  17.05  per  cent.,  and  15°  to  12.10 
per  cent.      (See  Ferri  Chloridum.) 
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Diluted  Acetic  Acid,  sixty  cubic  centimeters 
[or  2  fluidounces,  14  minims] ;  Solution  of 
Ammonium  Acetate,  five  hundred  cubic  centi- 
msters  [or  16  fluidounces,  435  minims] ; 
Aromatic  Elixir,  one  hundred  and  twenty  cubic 
centimeters  [or  4  fluidounces,  28  minims] ;  Glyc- 
erin, one  hundred  and  twenty  cubic  centi- 
meters [or  4  fluidounces,  28  minims]  :  Water, 
a  sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms].  To  the  Solution  of  Ammonium 
Acetate  (which  should  not  be  alkaline)  add, 
successively,  the  Diluted  Acetic  Acid,  the  Tinc- 
ture of  Ferric  Chloride,  the  Aromatic  Elixir, 
and  the  Glycerin,  and  lastly,  enough  Water 
to  make  the  product  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6J  flui- 
drachms].  This  preparation  should  be  freshly 
made  when  wanted."    U.  S. 

The  first  name  of  this  preparation  has  been 
changed  to  "  Liquor "  in  accordance  with  the 
views  expressed  in  the  16th  edition  of  this 
work,  as  it  belongs  to  the  class  of  solutions, 
and  is  not  a  mixture  in  the  modern  acceptation 
of  the  term.  The  formula  has  been  improved 
by  the  addition  of  glycerin,  which  enables  the 
solution  to  remain  undecomposed  somewhat 
longer,  and  by  the  increase  in  strength ;  the 
amount  of  active  ingredients  in  the  U.  S.  P. 
(8th  Rev.)  being  double  that  of  the  former 
Pharmacopoeia.  It  should  be  borne  in  mind, 
however,  that  this  was  never  intended  to  be  a 
permanent  solution,  and  in  time  precipitation 
and  decomposition  surely  set  in.  Some  pharma- 
cists adopt  the  plan  of  keeping  all  the  ingredi- 
ents, except  the  tincture  of  ferric  chloride  and 
water,  mixed  together  in  advance,  and  when 
called  upon  to  dispense  the  solution,  to  add  the 
proper  quantity  of  tincture  and  water;  this  saves 
time  and  enables  them  to  dispense  a  clear  solu- 
tion. When  freshly  made,  it  is  a  transparent, 
bright  red  liquid.  When  cloudy,  the  absence  of 
sufficient  free  acid  is  indicated.  The  iron  is  in 
the  form  of  an  acetate,  while  there  is  formed,  as 
one  of  the  products  of  decomposition,  a  small 
quantity  of  ammonium  chloride,  the  larger  pro- 
portion of  ammonium  acetate  remaining  unde- 
composed. Basham's  mixture  is  actively  chalyb- 
eate, and  also  astringent,  and  is  very  largely 
used  in  chronic  Bright's  disease. 

Dose,  from  one-fourth  to  one-half  fluidounce 
(7.5  to  15  Cc). 

LIQUOR  FERRI  PERCHLORIDI.  Br. 

SOLUTION    OF    PERCHLORIDE    OF    IRON 

(ll'quor    fer'rl    per-phlo'ri-di) 

Solution    of   Ferric   Chloride. 

"  Strong  Solution  of  Ferric  Chloride,  5  fl. 
ounces  (Imperial  measure)  or  250  cubic  centi- 
metres; Distilled  Water,  a  sufficient  quantity. 
Mix  the  Strong  Solution  of  Ferric  Chloride 
with  sufficient  Distilled  Water  to  produce  one 
pint  (Imp.  meas.)  or  one  thousand  cubic  centi- 
metres of  this  Solution  of  Ferric  Chloride." 
Br.  (See  p.  714.) 


This  is  one-fourth  the  strength  of  the  Liquor 
Ferri  Perchloridi  of  the  Br.  Pharmacopoeia 
of  1864,  which  is  the  Liquor  Ferri  Perchloridi 
Fortis  of  the  present  edition.  (See  p.  713.) 
It  is  of  the  same  ferruginous  strength  as  the 
British  Tincture  of  Ferric  Chloride.  The 
specific  gravity  of  this  solution  is  1.110,  and 
it  may  be  substituted  for  the  tincture  of  ferric 
chloride  when  alcohol  is  objectionable,  as  it 
has  the  same  strength;  it  is  very  astrin- 
gent, and  is  perhaps  less  active  as  a  diuretic 
than  the  tincture. 

Dose,  from  ten  to  thirty  minims  (0.6  to  1.8 
Cc.)   well  diluted. 

LIQUOR  FERRI  PERNITRATIS.  Br. 

SOLUTION  OF  FERRIC  NITRATE 

(li'quor  fer'rl  per-nl-tra'tis ) 

Solution  of  Pernltrate  of  Iron;  Azotate  (Pernl- 
trate)  de  Fer  liqulde,  Fr. ;  Eisennitratlosung.  Ferri- 
nitratlosung,    SaJpetersaure    Eisenoxyd-Losung,    O. 

"Iron,  1  ounce  (Imperial)  or  20  grammes; 
Nitric  Acid,  4 J  fl.  ounces  (Imp.  meas.)  or  90 
cubic  centimetres;  Distilled  Water,  a  sufficient 
quantity.  Dilute  the  Nitric  Acid  with  sixteen 
[fluid]  ounces  (Imp.  meas.)  or  three  hundred 
and  twenty  cubic  centimetres  of  the  Distilled 
Water;  introduce  the  Iron;  set  aside  until  the 
metal  is  dissolved,  taking  care  to  moderate 
the  action,  should  it  become  too  violent,  by 
the  addition  of  a  little  more  Distilled  Water; 
filter  the  liquid;  add  enough  Distilled  Water 
to  produce  thirty  fluid  ounces  (Imp.  meas.) 
or  six  hundred  cubic  centimetres  of  the  Solu- 
tion."  Br. 

This  solution  was  dropped  by  the  U.  S.  P. 
(8th  Rev.)  ;  the  formula  of  the  U.  S.  P.  1890  is 
appended.1  Solution  of  ferric  nitrate  was 
made   in   the  U.   S.   P.  1870   by   first   forming 

1  Liquor  Ferri  Nitratis,  Solution  of  Ferric  Nitrate, 
U.  8.  1890. — "  An  aqueous  solution  of  Ferric  Nitrate 
[Fea(NOa)«  =  483.1  ],  containing  about  6.2  per  tent, 
of  the  anhydrous  salt,  and  corresponding  to  about 
1.4  per  cent,  of  metallic  iron."    U.  N.  1890. 

"  Solution  of  Ferric  Sulphate,  one  hundred  and 
eighty  grammes  [or  6  ounces  av.,  153  grains]  ;  Am- 
monia Water,  onv  hundred  and  sixty  cubic  centi- 
meters [or  5  fluidounces,  197  minims]  ;  Nitric  Acid, 
seventy-one  grammes  [or  2  ounces  av.,  220  grains]  ; 
Distilled  Water,  Water,  each,  a  sufficient  quantity, 
to  make  one  thousand  grammes  [or  35  ounces  av., 
120  grains].  Mix  the  Ammonia  Water  with  five  hun- 
dred cubic  centimeters  [or  16  fluidounces,  435  min- 
ims] of  cold  Water,  and  the  Solution  of  Ferric  Sul- 
phate with  fifteen  hundred  cubic  centimeters  Tor  50 
fluidounces,  345  minims]  of  cold  Water.  Add  the 
latter  solution  slowly  to  the  diluted  Ammonia  Water, 
with  constant  stirring.  Let  the  mixture  stand  until 
the  precipitate  has  subsided  as  far  as  practicable, 
and  then  decant  the  supernatant  liquid.  Add  to  the 
precipitate  one  thousand  cubic  centimeters  [or  33 
fluidounces,  390  minimsl  of  cold  Water,  mix  well, 
and  again  set  the  mixture  aside,  as  before.  Repeat 
the  washings  with  successive  portions  of  cold  Water, 
in  the  same  manner,  until  the  washings  produce  but 
a  slight  cloudiness  with  barium  chloride  test-solution. 
Pour  the  washed  ferric  hydrate  on  a  wet  muslin 
strainer,  and  let  it  drain  thoroughly.  Then  transfer 
it  to  a  porcelain  capsule,  add  the  Nitric  Acid,  and 
stir  with  a  glass  rod,  until  a  clear  solution  is 
obtained.  Finally,  add  enough  Distilled  Water  to 
make  the  finished  product  weigh  one  thousand 
grammes  [or  35  ounces  av.,  120  grains].  Filter, 
if  necessary."    U.  8.   1890. 
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ferrous  nitrate  by  dissolving  iron  wire  in 
diluted  nitric  acid,  and  then  converting  this 
into  ferric  nitrate  by  heating  with  an  addi- 
tional quantity  of  nitric  acid;  there  was  a 
slight  excess  of  nitric  acid  left  in  the  solution 
(about  1.4  per  cent.).  It  was  believed  by  the 
Committee  of  Revision  of  the  U.  S.  P.  1890 
that  a  solution  of  more  definite  composition 
would  be  made  by  adopting  Louis  Dohme's 
process.  In  this,  ferric  hydroxide  is  dissolved 
in  nitric  acid  in  such  proportion  that  the  solu- 
tion of  ferric  nitrate  shall  contain  6.2  per  cent, 
of  the  anhydrous  salt  when  assayed  by  the 
official  process,  and  about  1  per  cent,  of  free 
nitric  acid.1 

Properties.— The  U.  S.  (1890)  solution  was 
"  a  clear  amber-colored  or  reddish  liquid,  odor- 
less, having  an  acid,  styptic  taste,  and  an 
acid  reaction.  Specific  gravity,  about  1.050 
at  15°  C.  (59°  F.).  The  Solution  gives  a 
brownish-red  precipitate  with  ammonia  water, 
and  a  blue  one  with  potassium  ferrocyanide 
test-solution.  If  a  clear  crystal  of  ferrous  sul- 
phate be  added  to  a  cooled  mixture  of  equal 
parts  of  the  Solution  and  of  concentrated 
sulphuric  acid,  the  crystal  will  become  brown 
and  be  surrounded  by  a  brownish-black  zone. 
If  1.12  (1.1176)  Gm.  of  the  Solution  be  intro- 
duced into  a  glass-stoppered  bottle  (having 
a  capacity  of  about  100  Cc),  together  with 
15  Cc.  of  water  and  2  Cc.  of  hydrochloric  acid, 
and,  after  the  addition  of  1  Gm.  of  potassium 
iodide,  the  mixture  be  kept  for  half  an  hour 
at  a  temperature  of  40°  C.  (104°  F.),  then 
cooled,  and  mixed  with  a  few  drops  of  starch 
test-solution,  it  should  require  about  2.8  Cc.  of 
sodium  hyposulphite  decinormal  volumetric 
solution  to  discharge  the  blue  or  greenish  color 
of  the  liquid  (each  Cc.  of  the  volumetric  solu- 
tion indicating  0.5  per  cent,  of  metallic  iron)." 
U.  S.  1890. 

It  contains  no  ferrous  nitrate,  and  does 
not  give  a  blue  precipitate  with  potassium 
ferricyanide.  The  British  preparation  is  de- 
scribed as  "  a  clear  solution  of  a  reddish-brown 
color,  distinctly  acid  and  astringent  to  the 
taste.  It  affords  the  reactions  characteristic  of 
ferric  salts  and  of  nitrates.  It  should  not 
yield  any  characteristic  reaction  with  the  tests 
for  lead,  copper,  arsenium,  zinc,  calcium, 
sodium,  potassium,  ammonium,  chlorides,  sul- 
phates, or  ferrous  salts.  Specific  gravity  1.107. 
5  cubic  centimetres  treated  with  an  excess  of 
solution  of  ammonia  should  give  a  precipitate 
which,  when  washed,  dried,  and  incinerated, 
weighs  0.23  gramme.  110  minims  contain  3£ 
grains  of  Iron;  100  cubic  centimetres  contain 
3.3  grammes."  Br.  It  is,  therefore,  about 
twice  as  strong  as  the  U.  S.  Pharm.  1890 
solution. 

Ferric  nitrate  is  somewhat  deliquescent,  very 
soluble  in  water,  and  sparingly  soluble  in  nitric 
acid.     It  consists  of  the  double  atom  of  iron, 


1  Syrup    of    Ferrous    Nitrate    mav    be    prepared    by 
Procter's  formula.     (See  U.   S.   D.,   16th  ed.,   p.   903.) 


Fes,  which  is  hexatomic,  combined  with  6 
groups,  NO3,  and  crystallizes  either  with  12 
molecules  of  water  in  colorless  cubes,  or  with 
18  molecules  of  water  in  colorless  monoclinic 
crystals,  yielding,  therefore,  either  Fe2(N03)6 
+  I2H2O  or  Fe2(N03)6  +  18H20. 

Uses. — This  astringent  chalybeate  was  intro- 
duced to  the  notice  of  the  profession  by 
William  Kerr,  in  1832,  and  has  been  com- 
mended in  atonic  chronic  diarrhoea,  and  even  in 
mucous  diarrhoea  attended  with  pain,  but  with- 
out ulcerations  of  the  intestines;  in  our  ex- 
perience it  has  seemed  to  be  irritating,  and  has 
generally  failed  to  accomplish  good.  It  has 
also  been  used  with  alleged  good  effect  in 
menorrhagia,  and  both  internally  and  by  injec- 
tion in  leucorrhosa,  when  occurring  in  pale,  ex- 
sanguine, and  feeble  subjects ;  it  should  be  suffi- 
ciently diluted  to  cause  only  a  slight  heat  and 
smarting  in  the  vagina. 

Dose,  according  to  Graves,  is  five  or  six  min- 
ims (0.3  to  0.4  Cc),  gradually  increased  to  fif- 
teen minims  (0.9  Cc),  sufficiently  diluted,  given 
in  the  course  of  the  day.  Garrod  and  Squire 
state  the  dose  of  the  British  preparation  as 
from  thirty  minims  to  a  fluidrachm  (1.8  to  3.75 
Cc).  Considering  that  a  fluidrachm  (3.75  Cc.) 
of  the  British  solution  contains  7.865  grains 
(0.49  Gm.)  of  the  salt,  this  appears  to  us  a 
very  large  dose. 

LIQUOR  FERRI    SUBSULPHATIS.  U.S. 

SOLUTION  OF  FERRIC  SUBSULPHATE  [Solution  of 
Basic  Ferric  Sulphate,  Monsel's  Solution] 

(li'quor  fer'ri  sub-sul-pha'tis) 

"An  aqueous  solution  of  variable  chemical 
composition,  containing  an  amount  of  basic 
ferric  sulphate  corresponding  to  not  less  than 
13.57  percent,  of  metallic  iron."    U.  S. 

Solution  of  Subsulphate  of  Iron  ;  Solution  of  Per- 
sulphate of  Iron ;  Liqueur  hgmostatique  de  Monsel, 
Fr. ;  Basisch-schwefelsaure  Eisenoxydlosung,  Monsel's 
Eisenlosung,   Monselsche   Eisenlosung,   O. 

* "  Ferrous  Sulphate,  in  clear  crystals,  six 
hundred  and  seventy-five  grammes  [or  23 
ounces  av.,  284  grains] ;  Sulphuric  Acid,  sixty- 
five  grammes  [or  2  ounces  av.,  128  grains] ; 
Nitric  Acid,  Distilled  Water,  each,  a  suffi- 
cient quantity,  to  make  one  thousand  grammes 
[or  35  ounces  av.,  120  grains].  Add  the  Sul- 
phuric Acid  to  five  hundred  cubic  centimeters 
[or  16  fluidounces,  435  minims]  of  Distilled 
Water  in  a  capacious  porcelain  dish,  heat  the 
mixture  to  nearly  100°  C.  (212°  P.),  then  add 
seventy  grammes  [or  2  ounces  av.,  205  grains] 
of  Nitric  Acid,  and  mix  well.  Divide  the 
Ferrous  Sulphate,  coarsely  powdered,  into  four 
equal  portions,  and  add  these  portions,  one  at 
a  time,  to  the  hot  liquid,  stirring  after  each 
addition  until  effervescence  ceases.  If,  after 
the  Ferrous  Sulphate  has  been  dissolved,  the 
solution  is  of  a  black  color,  add  Nitric  Acid, 
a  few  drops  at  a  time,  with  heating  and  stir- 
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ring,  until  it  no  longer  causes  red  fumes  to  be 
evolved;  then  boil  the  Solution  until  it  assumes 
a  ruby-red  color  and  is  free  from  Nitric  Acid. 
Lastly,  add  enough  Distilled  Water  to  make  the 
product  weigh  one  thousand  grammes  [or  35 
ounces  av.,  120  grains].  Filter  if  necessary. 
Keep  it  in  well-stoppered  bottles,  in  a  moder- 
ately warm  place  (not  under  22°  C.  or  71.6° 
F.),  protected  from  light.  This  solution  some- 
times crystallizes,  forming  a  semi-solid,  whitish 
mass.  When  this  occurs,  the  application  of  a 
gentle  heat  to  the  bottle  will  restore  the  liquid 
condition."    U.  S. 

This  process  is  essentially  that  of  E.  R. 
Squibb.  The  object  is  to  obtain  in  solution 
Monsel's  Persulphate  of  Iron,  improperly  so 
called,  as  it  differs  both  in  composition  and  in 
properties  from  the  salt  of  iron  properly 
named  persulphate.  The  composition  of  the 
true  persulphate  is  Fe2(S04)3,  and  it  is  a 
neutral  salt,  while  Monsel's  persulphate  has 
the  composition  5Fe2(S04)3.Fe2(HO)e,1  and  is 
properly  a  subsalt,  as  it  is  very  appropriately 
designated  in  the  U.  S.  Pharmacopoeia.  With 
this  preliminary  explanation,  the  process  will 
be  easily  understood. 

In  its  preparation  the  ferrous  sulphate  is 
converted  into  ferric  sulphate  at  the  expense 
of  the  nitric  acid ;  but  the  sulphuric  acid,  mixed 
with  the  nitric,  is  in  quantity  insufficient  to 
form  the  normal  salt.  The  sesquioxide  is 
therefore  but  partially  saturated,  and  a  sub- 
salt  results,  having  the  constitution  above  men- 
tioned.2 

Properties. — The  solution  of  ferric  subsul- 
phate  is  "  a  dark  reddish-brown  liquid,  odor- 
less or  nearly  so,  of  an  acid,  strongly  styptic 
taste,  and  an  acid  reaction.  Specific  gravitv: 
about  1.548  at  25°  C.  (77°  P.).  Miscible  with 
water  and  alcohol,  in  all  proportions,  without 
decomposition.  The  diluted  Solution  yields  a 
brownish-red  precipitate  with  ammonia  water, 
a  blue  one  with  potassium  ferrocyanide  T.S., 
and  a  white  one,  insoluble  in  hydrochloric  acid, 
with  barium  chloride  T.S.     On  slowly  mixing 


1  Spencer  U.   Pickering  believes  that  the  true  com- 

?osltfon  of  basic  ferric  sulphate  is  represented  by  the 
ormula    Fea(S04)s,5Fe203.HiiO.       (See    J.    Chem.    8., 
xllll.   182.) 

'  J.  Creuse  offers  the  following  formulas  for  the 
preparation  of  the  solutions  of  ferric  sulphate  and 
ferric  subsulphate,  holding  them  to  be  superior  to 
the  official  because  they  require  no  especial  apparatus 
and  generate  no  noxious  vapors : 

For  the  ferric  sulphate,  take  of  Ferrous  Sulphate, 
In  coarse  powder,  twelve  troyounces ;  Sutphuric 
Acid  two  troyounces  and  sixty  grains ;  Potassium 
Chlorate  three  hundred  and  forty-eight  grains  :  Boil- 
ing Water  twelve  fluidounces.  Dissolve  the  ferrous 
sulphate  in  the  boiling  water  in  a  glass  flask,  or 
in  any  convenient  bottle ;  add  the  sulphuric  acid 
gradually,  and,  while  the  liquid  is  hot,  add  the  potas- 
sium chlorate  by  small  portions.  When  all  is  dis- 
solved, filter,  and  complete  twenty-four  fluidounces. 
The  following  formula  explains  the  reactions : 
6FeS04  +  3H2SO«  +  KC103  = 

3Fe2(S04)3  +  3H20  +KC1 

For  the  subsulphate,  take  of  the  ingredients  above 
enumerated,  respectively,  twelve  troyounces.  one  troy- 
ounce  and  thirty  grains,  three  hundred  and  forty 
grains,  ten  fluidounces  ;  proceed  as  before  ;  evaporate 
to  twelve  fluidounces,  and  filter.  (A.  J.  P.,  xllil. 
169.)  The  solutions  thus  obtained  contain  some 
potassium  chloride. 


2  volumes  of  the  Solution  with  1  volume  of 
concentrated  sulphuric  acid,  in  a  beaker,  a 
semi-solid  white  mass  should  separate  on  stand- 
ing (difference  from  tersulphate) .  On  adding 
a  clear  crystal  of  ferrous  sulphate  to  a  cooled 
mixture  of  equal  volumes  of  concentrated  sul- 
phuric acid  and  a  diluted  portion  of  the  Solu- 
tion (about  1  in  10),  the  crystal  should  not 
become  brown,  nor  should  a  brownish-black 
color  develop  around  it  (absence  of  nitric 
acid).  If  to  a  diluted  portion  of  the  Solution  (1 
in  20),  a  few  drops  of  freshly  prepared  potas- 
sium ferricyanide  T.S.  be  added,  a  pure  brown 
color  should  be  produced;  it  should  not  at 
once  turn  green  or  greenish-blue  (absence  of 
ferrous  salt).  If  10  Gm.  of  the  Solution  be 
diluted  to  measure  100  Cc,  and  11.1  Cc.  of 
this  be  introduced  into  a  glass-stoppered  bottle 
(having  a  capacity  of  about  100  Cc),  with 
10  Cc.  of  water  and  2  Cc.  of  hydrochloric  acid, 
and,  after  the  addition  of  1  Gm.  of  potassium 
iodide,  the  mixture  be  kept  for  half  an  hour 
at  the  temperature  of  40°  C.  (104°  P.),  then 
cooled,  and  mixed  with  a  few  drops  of  starch 
T.S.,  it  should  require  not  less  than  27.2 
(27.15)  Cc.  of  tenth-normal  sodium  thiosul- 
phate  V.S.  to  discharge  the  blue  or  greenish 
color  of  the  liquid  (each  Cc.  of  the  tenth- 
normal sodium  thiosulphate  V.S.  indicating  0.5 
percent,  of  metallic  iron)."  U.  S.  A  little 
sulphuric  acid  decolorizes  the  liquid  in  a  con- 
siderable degree,  and  an  excess  of  the  same 
acid  converts  it  into  a  white,  soft,  pasty  solid, 
resembling  plaster  of  Paris  which  has  begun  to 
solidify  after  mixture  with  water.  This  test, 
according  to  Squibb,  is  quite  characteristic. 
(N.  Y.  Journ.  Med.,  1860,  p.  173.) 

By  evaporation,  upon  a  glass  surface,  with 
a  moderate  heat,  the  solution  yields  ferric 
subsulphate,  or  Monsel's  salt,  in  the  form  of 
thin  transparent  scales,  of  a  light  reddish- 
brown  color,  deliquescent,  and  readily  soluble 
in  water.  Attention  was  first  called  to  the 
special  styptic  virtues  of  ferric  sulphate  by 
Monsel  in  1852;  but  it  was  not  until  1857  that 
he  published  the  formula  for  the  peculiar  salt 
which  now  goes  by  his  name,  and  the  solution  of 
which  is  the  subject  of  the  present  article. 
(See  J.  P.  C,  Sept.  1857;  also  Ibid.,  Juillet, 
1859.) 

Uses. — In  consequence  of  its  deficiency  of  sul- 
phuric acid,  this  salt  is  less  irritant  than  the 
ferric  sulphate,  while  it  has  at  least  equal, 
if  not  greater,  astringency.  It  is  very  effica- 
cious as  a  styptic,  through  its  power  of  co- 
agulating the  blood.  The  solution  may  be 
applied  by  means  of  a  small  sponge  or  pencil 
of  spun  glass  to  the  bleeding  surface  or  vessel. 
In  cases  of  haemoptysis,  a  dilution  of  it  (from 
five  to  ten  minims  to  the  fluidounce)  has  been 
used  with  advantage,  by  means  of  the  atomizer. 
It  is  an  excellent  styptic  in  hemorrhage  from 
the   stomach   and  bowels. 

Dose,  from  three  to  six  minims  (0.2  to  0.4 
Cc),  properly  diluted,  and  repeated  as  often 
as  necessary. 
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LIQUOR  FERRI   TERSULPHATIS. 

U.  S.  (Br.) 

SOLUTION  OF  FERRIC  SULPHATE 

(li'quor  fer'rl  ter-sul-pha'tls ) 

"An  aqueous  solution,  which  should  contain 
about  36  percent,  of  normal  Ferric  Sulphate 
[Fe2(S02.0a)3  =  397.05],  corresponding  to 
not  less  than  10  percent,  of  metallic  iron." 
U.S. 

Liquor  Ferri  Persulphatis,  Br. ;  Solution  of  Nor- 
mal Ferric  Sulphate,  Solution  of  Tersulphate  of 
Iron ;  Solution  of  Persulphate  of  Iron ;  Persulfate 
de  Fer  liqulde,  Fr. ;  Ferrisulfatlosung,  Schwefelsaure 
Eisenoxydlosung,  Fliissiges  Schwelfelsaures  Eisen- 
oxyd,   G. 

*  "  Ferrous  Sulphate,  in  clear  crystals,  five 
hundred  grammes  [or  17  ounces  av.,  279 
grains] ;  Sulphuric  Acid,  ninety-six  grammes 
[or  3  ounces  av.,  169  grains] ;  Nitric  Acid,  Dis- 
tilled Water,  each,  a  sufficient  quantity,  to  make 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains].  Add  the  Sulphuric  Acid  to  about 
two  hundred  and  fifty  cubic  centimeters  [or  8 
fluidounces,  218  minims]  of  Distilled  Water 
in  a  capacious  porcelain  dish,  heat  the  mix- 
ture to  nearly  100°  C.  (212°  F.),  then  add 
fifty-six  grammes  [or  1  ounce  av.,  427  grains] 
of  Nitric  Acid,  and  mix  well.  Divide  the  Fer- 
rous Sulphate,  coarsely  powdered,  into  four 
equal  portions,  and  add  these  portions,  one 
at  a  time,  to  the  hot  liquid,  stirring  after 
each  addition  until  effervescence  ceases.  When 
all  of  the  Ferrous  Sulphate  is  dissolved,  if  the 
solution  has  acquired  a  black  color,  add  Nitric 
Acid,  a  few  drops  at  a  time,  heating  and  stir- 
ring until  it  no  longer  causes  red  fumes  to  be 
evolved,  and  the  Solution  assumes  a  clear  red- 
dish-brown color;  then  boil  the  liquid  until  it 
is  free  from  nitric  acid.  Lastly,  add  enough 
Distilled  Water  to  make  the  product  weigh 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains].     Filter,  if  necessary."    U.  S. 

"Ferrous  Sulphate,  8  ounces  (Imperial)  or 
400  grammes;  Sulphuric  Acid,  6  ft.  drachms 
(Imp.  meas.)  or  37.5  cubic  centimetres;  Nitric 
Acid,  6  fl.  drachms  (Imp.  meas.)  or  37.5  cubic 
centimetres;  Distilled  Water,  a  sufficient  quan- 
tity. Add  the  Sulphuric  Acid  to  ten  [fluid] 
ounces  (Imp.  meas.)  or  five  hundred  cubic 
centimetres  of  the  Distilled  Water;  dissolve 
the  Ferrous  Sulphate  in  the  mixture  with  the 
aid  of  heat;  mix  the  Nitric  Acid  with  two 
[fluid]  ounces  (Imp.  meas.)  or  one  hundred 
cubic  centimetres  of  the  Distilled  Water;  add 
to  this  diluted  acid,  warmed,  the  solution  of 
Ferrous  Sulphate ;  concentrate  by  boiling,  until, 
by  the  sudden  disengagement  of  ruddy  vapors, 
the  liquid  ceases  to  be  black  and  acquires  a 
red  color.  If  any  ferrous  salt  remain  in  the 
solution,  add  a  few  drops  of  Nitric  Acid  and 
boil  again.  When  the  solution  is  cold,  make 
up  the  quantity  to  eleven  fluid  ounces  (Imp. 
meas.)  or  five  hundred  and  fifty  cubic  centi- 
metres bv  the  addition,  if  necessary,  of  Dis- 
tilled Water."    Br. 


The  strength  of  this  solution  has  been 
increased  in  the  U.  S.  Pharm.  (8th  Rev.). 
The  U.  S.  P.  (1890)  required  a  strength  equiva- 
lent to  8  per  cent,  of  metallic  iron,  the  present 
Pharmacopoeia  requires  10  per  cent.  The  fer- 
rous sulphate  is  directed  to  be  in  clear  crystals, 
meaning  by  this  "  not  effloresced,"  because 
when  the  crystals  are  coated  with  a  whitish 
powder  they  have  lost  water  of  crystallization, 
and  the  proportion  of  iron  present  is  variable. 
The  nitric  acid  in  the  process  gives  up  enough 
of  its  oxygen  to  convert  it  entirely  into  ferric 
sulphate,  and  the  effervescence  is  owing  to 
the  escape  of  nitrogen  dioxide;  this  becomes 
red  nitrogen  tetroxide  by  contact  with  the  air. 
The  conversion  of  the  ferrous  salt  into  ferric 
salt  is  incomplete  until  the  effervescence  ceases, 
and  the  color,  from  black,  as  it  was  at  first, 
has  become  reddish  brown.  Indeed,  in  order 
to  convert  the  whole  into  ferric  sulphate  it 
is  necessary  to  continue  the  heat  until  nitrous 
odor  ceases  to  be  evolved,  and  thus  the  entire 
absence  of  nitric  or  nitrous  acid  from  the  solu- 
tion is  insured.  But  in  consequence  of  the 
higher  oxidation  of  the  iron  the  sulphuric  acid 
of  the  sulphate  is  insufficient  to  saturate  it. 
Enough  sulphuric  acid,  therefore,  is  added  to 
meet  this  demand.  The  process  is  completed 
by  adding  enough  water  to  make  a  definite 
weight.  The  U.  S.  and  British  formulas  are 
the  same  in  principle. 

Properties. — The  solution,  prepared  accord- 
ing to  the  U.  S.  formula,  is  "  a  dark  reddish- 
brown  liquid,  almost  odorless,  having  an  acid, 
strongly  styptic  taste,  and  an  acid  reaction. 
Specific  gravity:  about  1.432  at  25°  C.  (77° 
F.).  Miscible  with  water  and  alcohol,  in  all 
proportions,  without  decomposition.  The  di- 
luted Solution  yields  a  brownish-red  precipi- 
tate with  ammonia  water,  a  blue  one  with 
potassium  ferrocyanide  T.S.,  and  a  white  one, 
insoluble  in  hydrochloric  acid,  with  barium 
chloride  T.S.  On  slowly  mixing  2  volumes  of 
the  Solution  with  1  volume  of  concentrated 
sulphuric  acid,  in  a  beaker,  no  solid  white  mass 
should  separate  on  standing  (difference  from 
subsulphate).  On  adding  a  clear  crystal  of 
ferrous  sulphate  to  a  cooled  mixture  of  equal 
volumes  of  concentrated  sulphuric  acid  and  a 
diluted  portion  of  the  Solution  (about  1  in 
10),  the  crystal  should  not  become  brown,  nor 
should  a  brownish-black  color  develop  around 
it  (absence  of  nitric  acid).  If  to  a  small  por- 
tion of  the  Solution,  diluted  with  about  10 
volumes  of  water,  a  few  drops  of  freshly 
prepared  potassium  ferricyanide  T.S.  be  added, 
a  pure  brown  color  should  be  produced,  with- 
out a  tinge  of  green  or  greenish-blue  (absence 
of  ferrous  salt).  If  1.11  Gm.  of  the  Solution 
be  introduced  into  a  glass-stoppered  bottle 
(having  a  capacity  of  about  100  Cc),  with  15 
Cc.  of  water  and  2  Cc.  of  hydrochloric  acid, 
and.  after  the  addition  of  1  Gm.  of  potassium 
iodide,  the  mixture  be  kept  for  half  an  hour  at 
a  temperature  of  40°  C.  (104°  F.),  then  cooled, 
and  mixed  with  a  few  drops  of  starch  T.S., 
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it  should  require  not  less  than  20  Cc.  of  tenth- 
normal sodium  thiosulphate  V.S.  to  discharge 
the  blue  or  greenish  color  of  the  liquid  (each 
Cc.  of  the  tenth-normal  sodium  thiosulphate 
V.S.  indicating  0.5  percent,  of  metallic  iron)." 
U.  S.  The  solution,  diluted  with  water,  gives 
a  white  precipitate  with  barium  chloride,  show- 
ing that  it  contains  a  sulphate.  It  keeps  well, 
and  we  have  seen  a  specimen  made  by  the  U.  S. 
1870  process,  ten  years  old,  which  retained  all 
its  properties  unchanged  and  had  deposited 
nothing.  It  is  described  in  the  Br.  Pharmaco- 
poeia as  "a  dense  solution  of  a  dark  red 
color,  inodorous  and  very  astringent,  miscible 
in  all  proportions  with  alcohol  and  water.  It 
affords  the  reactions  characteristic  of  ferric 
salts  and  of  sulphates.  It  should  yield  no 
characteristic  reaction  with  the  tests  for  fer- 
rous salts.  Specific  gravity  1.441.  5  cubic 
centimetres  diluted  with  80  cubic  centimetres  of 
water  should  give,  upon  the  addition  of  an 
excess  of  solution  of  ammonia,  a  precipitate 
which,  when  well  washed  and  incinerated, 
weighs  1.04  grammes."  Br.  Proctor  found  that 
a  preparation  containing  120  grains  of  sesqui- 
oxide  to  the  fluidounce  is  apt  to  deposit  the 
anlrydrous  sulphate  on  standing. 

Uses. — This  solution,  though  powerfully 
astringent,  is  too  irritant  for  general  use.  The 
chief  employment  of  it  is  in  making  other 
ferruginous  preparations  in  which  the  ferric 
hydroxide  is  wanted,  and  it  should  always  be 
kept  on  hand  for  the  quick  preparation  of  the 
antidote  to  arsenic. 

Off.  Prep. — Ferri  et  Ammonii  Citras,  Br.; 
Ferri  et  Quininae  Citras,  Br.;  Ferri  Hydroxidum, 
V.  8.;  Ferri  Hydroxidum  cum  Magnesii  Oxido, 
U.  S.;  Ferrum  Tartratum,  Br.;  Liquor  Ferri  Ace- 
tatis,  Br. 

LIQUOR  FORMALDEHYDI.  U.  S. 

SOLUTION  OF  FORMALDEHYDE 

(ll'quor   form-Sl-de-hy'di) 

"An  aqueous  solution,  containing  not  less 
than  37  percent.,  by  weight,  of  absolute  For- 
maldehyde [H.COH  =  29.79],  an  oxidation 
product  of  methyl  alcohol.  It  should  be  kept 
in  well-stoppered  bottles,  in  a  cool  place,  pro- 
tected from  light."    U.  S. 

Formol,  Formalin ;  Solute"  d' Aldehyde  Formlque, 
Fr. ;  Formaldehydum  solutum,  P.  O. ;  Formaldehyd- 
liisung,  G.;  Formol,  Sp. 

Preparation. — Formaldehyde  was  first  pre- 
pared in  1868  by  Hofmann  by  passing  a  mix- 
ture of  air  and  methyl  alcohol  vapor  over 
heated  platinum,  and  it  is  still  practically  ob- 
tained only  from  the  oxidation  of  methyl  alco- 
hol. This  is  accomplished  in  "  formaldehyde 
lamps,"  or  on  a  larger  scale  in  forms  of  appa- 
ratus such  as  that  described  by  G.  L.  Taylor 
(A.  J.  P.,  1898,  195)  as  follows:  The  methyl 
alcohol  to  be  converted  is  contained  in  a  cir- 
cular steel  tank,  capable  of  resisting  heavy 
pressure;  in  the  bottom  of  this  tank  is  placed 


a  coil  of  copper  pipe  into  which  steam  at  a 
high  temperature  is  admitted;  by  this  means 
the  alcohol  in  the  tank  is  boiled,  and  the  re- 
sulting vapor  is  confined  until  a  pressure  of 
75  to  80  pounds  is  reached,  when  it  is  allowed 
to  escape  into  an  air-mixer.  This  mixer  is  so 
constructed  that  an  exactly  determined  quan- 
tity of  air  can  be  intimately  combined  with 
the  methyl  alcohol  vapors.  From  the  mixer 
the  combination  of  air  and  vapor  passes  with 
great  force  and  velocity  through  a  fine  tube 
into  the  converter,  which  has  been  brought 
to  a  dull  red  heat.  This  converter  consists  of 
two  concentric  copper  tubes,  the  space  between 
which  is  filled  with  broken  coke  or  other 
material  of  a  similar  nature.  The  inner  tube 
is  finely  perforated  with  many  small  holes.  The 
alcohol  vapor  is  admitted  into  this  inner  tube, 
and,  escaping  through  the  perforations,  is  oxi- 
dized by  coming  in  contact  with  the  heated 
coke  and  the  copper  surface  of  the  outer  tube. 
The  gases  so  produced  pass  into  the  condenser, 
which  consists  of  a  cylindrical  tank — which 
may  be  of  copper;  it  contains  a  copper  pipe, 
through  which  circulates  a  refrigerating  mix- 
ture capable  of  reducing  the  temperature  in  the 
tank  to  about  0°  C,  at  which  temperature 
formic  aldehyde  condenses  into  a  clear  mobile 
liquid,  which  boils  at  — 21°  C,  and  which  poly- 
merizes to  paraformaldehyde  at  20°  C.  After 
a  certain  process  of  purification,  enough  water 
is  added  to  the  formaldehyde  so  obtained  to 
form  a  40  per  cent,  solution;  but  this  solution 
is  not,  strictly  speaking,  a  solution  of  formal- 
dehyde, as  the  pure  formaldehyde  polymerizes 
the  moment  the  temperature  rises  above 
20°  and  it  is  this  property  which  renders 
the  addition  of  water  or  alcohol  necessary. 
Hence  the  aqueous  solution  of  formaldehyde 
probably  contains  some  paraformaldehyde. 
The  commercial  products  are  always  aqueous 
solutions,  the  common  strength  being  the  37 
per  cent,  solution;  a  50  per  cent,  solution  is 
not   permanent. 

Properties. — Solution  of  formaldehyde  or 
"  Formaldehyde,"  as  it  is  commonly  called,  is 
officially  described  as  "  a  clear,  colorless  liquid, 
having  a  pungent  odor  and  caustic  taste;  its 
vapor  acts  as  an  irritant  upon  the  mucous 
membrane.  Specific  gravity:  1.075  to  1.078  at 
25°  C.  (77°  F.).  Miscible  in  all  proportions 
with  water  and  alcohol.  On  standing,  Solu- 
tion of  Formaldehyde  sometimes  loses  its  trans- 
parency, the  cloudiness  being  due  to  the  sepa- 
ration of  paraformaldehyde.  If  Solution  of 
Formaldehyde  be  evaporated  over  sulphuric 
acid,  or  in  a  vacuum,  white,  solid,  paraformal- 
dehyde is  rapidly  formed,  which  is  insoluble 
in  water,  and  which,  when  heated  to  about  100° 
C.  (212°  F.),  sublimes,  and  between  153° 
and  172°  C.  (307.4°  and  341.6°  F.)  melts, 
gaseous  formaldehyde  being  evolved.  Solution 
of  Formaldehyde  should  be  neutral,  or  only 
faintly  acid,  to  litmus  paper.  If  5  Cc.  of 
Solution  of  Formaldehyde  be  diluted  with  25 
Cc.  of  distilled  water,  and  3  Cc.  of  silver  am- 
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monium  nitrate  T.S.  be  added,  a  gray  pre- 
cipitate of  finely  divided  metallic  silver,  which 
often  adheres  in  part  to  the  sides  of  the  test- 
tube  as  a  metallic  mirror,  will  be  produced. 
If  to  5  Cc.  of  sulphuric  acid  in  which  a  little 
salicylic  acid  has  been  dissolved,  2  drops  of 
Solution  of  Formaldehyde  be  added  and  the 
liquid  very  gently  warmed,  a  permanent  deep 
red  color  should  immediately  appear.  If  20 
Cc.  of  Solution  of  Formaldehyde  be  evapo- 
rated to  dryness  on  a  water-bath,  a  white  amor- 
phous mass  should  remain,  which,  upon  igni- 
tion, should  not  leave  a  residue  (absence  of 
fixed  impurities).  If  20  Cc.  of  Solution  of 
Formaldehyde,  to  which  2  drops  of  phenol- 
phthalein  T.S.  have  been  added,  be  titrated  with 
normal  potassium  hydroxide  V.S.,  not  more 
than  0.5  Cc.  of  the  latter  should  be  required 
for  neutralization  (absence  of  more  than  0.1 
percent,  of  formic  and  other  acids).  If  20 
Ce.  of  Solution  of  Formaldehyde  be  diluted 
with  60  Cc.  of  distilled  water,  and  the  liquid 
divided  into  four  approximately  equal  por- 
tions, no  turbidity  or  precipitate  should  be 
produced  on  the  addition,  severally,  of  silver 
nitrate  T.S.  (absence  of  chloride),  barium 
chloride  T.S.  (absence  of  sulphate),  hydrogen 
sulphide  T.S.  or  potassium  ferrocyanide  T.S. 
(absence  of  iron,  lead,  copper,  etc.),  ammonium 
oxalate  T.S.  (absence  of  calcium)."    U.  S. 

Formaldehyde  may  be  determined  in  aqueous 
solutions  by  treatment  with  excess  of  standard 
ammonia,  which  converts  it  into  hexamethyl- 
enamine.  The  excess  of  ammonia  may  then 
be  titrated  with  standard  acid.  The  mixture 
of  the  formaldehyde  solution  and  ammonia 
should  stand  for  at  least  twelve  hours.  This 
method,  however,  has  not  been  found  in  prac- 
tice to  be  as  accurate  as  the  hydrogen  dioxide 
method,  which  was  therefore  chosen  by  the 
Revision  Committee  as  the  basis  of  the  official 
assay  process.  (See  below.)  Because  of  the  use 
of  formaldehyde  as  a  preservative  of  milk  and 
food  products  the  detection  of  small  amounts 
of  it  is  a  matter  of  great  importance.  Several 
of  the  tests  proposed  are  primarily  applicable 
to  milk  only,  being  based  on  reactions  which 
take  place  in  the  presence  of  milk  proteids, 
so  that  if  these  tests  are  to  be  applied  in  testing 
other  liquids  for  the  presence  of  formaldehyde, 
the  material  must  be  mixed  with  an  equal 
quantity  of  milk  which  has  been  shown  pre- 
viously to  be  free  from  formaldehyde.  The 
principal  tests  may  be  divided  into  two  groups, 
those  in  which  a  colored  zone  is  obtained  at 
the  junction  of  two  liquids,  one  of  which  has 
been  superimposed  upon  the  other,  and  those 
in  which  a  color  reaction  is  obtained  in  the 
body  of  the  liquid  tested.  The  first  group 
includes  the  resorcinol-sulphuric  acid  test,  the 
phenol-sulphuric  acid  test,  and  the  sulphuric 
acid  test  of  Hehner  (carried  out  in  the  presence 
of  milk).  The  method  of  application  of  the 
two  tests  first  mentioned  is  as  follows :  To  5  Cc. 
of  the  liquid  to  be  tested,  one  or  two  drops 
of  a  one  per  cent,  aqueous  solution  of  phenol 
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or  resorcinol  are  added,  and  this  liquid  is  then 
allowed  to  flow  gently  down  the  inside  of  the 
test  tube  containing  2  or  3  Cc.  of  the  sul- 
phuric acid  so  as  to  form  a  layer  above  the  acid 
without  mixing.  In  the  presence  of  formal- 
dehyde a  rose-colored  zone  is  produced  in 
extreme  dilution,  or  in  more  concentrated  solu- 
tions an  opaque  pinkish  zone  above  the  rose- 
colored  one.  In  the  Hehner  test,  the  liquid 
to  be  tested  is  mixed  with  an  equal  volume  of 
formaldehyde-free  milk,  and  this  mixture  is 
allowed  to  flow  down  the  inside  of  the  test 
tube  upon  2  or  3  Cc.  of  commercial  sulphuric 
acid  containing  a  trace  of  ferric  chloride.  A 
violet  zone  is  formed  in  the  presence  of  formal- 
dehyde. The  general  color  tests  constituting 
the  second  group  of  tests  are  the  phenylhy- 
drazine  test  with  its  modifications,  the  phlo- 
roglucinol  test,  the  resorcinol-soda  test,  and  the 
hydrochloric  acid  test.  (A  full  discussion  and 
comparison  of  these  tests  by  C.  H.  LaWall  will 
be  found  in  Am.  Drug.,  1905,  vol.  xlvii.  p. 
33.) 

A.  B.  Lyons  {Proc.  A.  Ph.  A.,  1905,  326) 
proposes  the  use  of  beef  peptone  in  place  of 
milk  (except  when  milk  is  under  investigation) 
in  Hehner 's  test  (see  above).  He  also  sug- 
gests the  use  of  morphine  and  sulphuric  acid 
as  a  test  for  formaldehyde.  {Proc.  A.  Ph.  A., 
1905,    329.) 

Assay.  U.  S.  (8th  Rev. ).— "  Transfer  3  Cc. 
of  Solution  of  Formaldehyde  to  a  well-stop- 
pered Erlenmeyer  flask,  and  weigh  accurately. 
Add  50  Cc.  of  normal  sodium  hydroxide 
V.S.,  and  follow  this  immediately,  but  slowly, 
through  a  small  funnel,  with  50  Cc.  of  solu- 
tion of  hydrogen  dioxide,  to  which  a  drop  of 
Litmus  T.S.  has  been  added,  and  which  has  been 
neutralized  with  normal  sodium  hydroxide  V.S. 
After  the  reaction  has  ceased  and  the  foaming 
has  subsided,  rinse  the  funnel  and  sides  of  the 
vessel  with  distilled  water,  and,  after  allowing 
it  to  stand  ten  minutes,  titrate  back  with 
normal  sulphuric  acid  V.S.,  using  litmus  T.S. 
as  indicator.  Subtract  the  number  of  Ce.  of 
normal  sulphuric  acid  V.S.  consumed,  from  50 
(the  number  of  Cc.  of  normal  sodium  hy- 
droxide V.S.  employed),  multiply  the  remain- 
der by  2.979,  and  divide  the  product  by  the 
weight  of  the  Solution  taken;  the  quotient 
represents  the  percentage,  by  weight,  of  abso- 
lute Formaldehyde  in  the  liquid."  U.  S. 

Uses. — In  accordance  with  the  discovery  by 
Trillat  in  1888,  formaldehyde  is  a  powerful 
germicide,  ranking  considerably  below  corro- 
sive sublimate  but  above  phenol.  Various 
organisms  can  resist  the  influence  of  a  one 
per  cent,  solution  for  three-quarters  of  an 
hour.  When  diffused  through  the  air  it  should 
always  be  associated  with  an  abundance  of 
moisture,  and  it  acts  especially  well  when  there 
is  also  a  high  temperature.  It  has  a  very 
powerful  action  on  various  forms  of  organic 
matter;  one  part  in  four  thousand  completely 
decolorizes  wine,  precipitating  extractive  and 
coloring   matters.    It    does    not,   however,    act 
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destructively  upon  books,  clothing,  or  ordinary 
fabrics.  Upon  the  higher  animals  its  action 
is  comparatively  feeble,  excepting  as  a  violent 
irritant,  producing  when  inhaled,  even  in  an 
extremely  diluted  form,  severe  bronchitis  or 
even  pneumonia,  and  when  taken  internally  a 
severe  or  fatal  gastritis.  As  a  poison  it  is 
more  dangerous  taken  by  the  mouth  than  when 
exhibited  hypodermically.  Although  an  active 
coagulant  of  albumin  in  very  dilute  form,  it 
so  acts  on  albumin  as  to  prevent  its  coagula- 
tion by  heat.  Its  absorption  is  possible  and 
the  fact  that  the  urine  of  animals  to  which  it 
has  been  given  is  incapable  of  decomposition 
indicates  that  it  is  eliminated  unchanged  or 
more  probably  as  formic  acid.  In  human 
poisoning  the  symptoms  have  been  those  of  a 
violent  gastritis,  and  nephritis  with  stupor  and 
coma  in  severe  cases.  It  is  alleged  (Andre, 
A.  J.  P.,  1900,  493)  that  ammonia  or  its 
acetates  are  antidotal  to  formaldehyde,  forming 
hexamethylene  tetramine. 

Formaldehyde  is  never  used  in  medicine 
except  as  a  germicide,  and  as  such  is  too 
irritant  for  use  upon  the  body  itself  except 
under  rare  circumstances.  When  employed  to 
disinfect  such  solid  materials  as  may  be  soaked 
in  it,  the  one  per  cent,  solution  should  be  used 
for  24  hours  immersion.  In  disinfecting  an 
apartment,  windows,  doors,  chimneys,  venti- 
lators, and  similar  openings  should  be  tightly 
closed,  while  the  air  should  be  made  to  contain 
at  least  one  per  cent,  of  formaldehyde  ga>, 
and  at  the  end  of  twenty-four  hours,  when  the 
apartment  may  be  opened,  should  still  be 
strongly  impregnated.  The  gas  may  be  ob- 
tained by  the  atomization  of  formalin  or  other 
solution  of  formaldehyde,  but  not  by  the  simple 
evaporation  of  the  solution,  since  the  formal- 
dehyde, upon  the  application  of  heat,  becomes 
largely  polymerized  into  a  solid,  paraformalde- 
hyde, which  gives  off  formaldehyde  slowly  and 
in  small  quantities.  It  is  stated  that  the 
addition  of  glycerin  to  the  solution  of  for- 
maldehyde prevents  the  polymerization  by 
heat  of  the  formaldehyde,  so  that  the  so-called 
gly  co  formalin  (formaldehyde  thirty  parts, 
water,  sixty  parts,  glycerin  ten  parts)  is 
preferable  to  the  aqueous  solution,  although 
its  use  has  the  distinct  disadvantage  of  leaving 
many  articles  in  the  room  sticky  from  a  coating 
of  glycerin.  The  two  per  cent,  solution  of  for- 
maldehyde is  very  effective  for  the  disinfecting 
of  the  hands  of  the  surgeon,  but  has  been 
found  too  irritating  to  be  practical.  A  one 
to  two  per  cent,  solution  is  sometimes  employed 
for  the  rendering  of  instruments  aseptic,  but 
its  use  is  usually  less  convenient  than  that  of  a 
simple  chamber  in  which  by  means  of  heated 
paraformaldehyde  the  instruments  may  be  dis- 
infected. It  is  stated  that  by  the  employment 
of  this  apparatus  instruments  contained  in  a 
chamber  measuring  one  cubic  foot  may  be  ab- 
solutely disinfected  in  fifteen  minutes  by  the 
evaporation  of  five  grains  of  paraformalde- 
hyde at  a  cost  of  one  cent. 


Formaldehyde  is  used  for  the  preservation  of 
human  bodies;  an  injection  of  a  one  per  cent, 
solution  usually  proves  to  be  a  sufficient  quan- 
tity. The  hardening  of  the  tissues  and  the 
giving  off  of  irritant  vapors  by  the  cadaver 
have  however  been  found  to  be  a  great  ob- 
jection to  its  employment  for  purposes  of 
this  character.1 


LIQUOR  HYDRARGYRI  NITRATIS. 

U.  S.  (Br.) 

SOLUTION  OF  MERCURIC  NITRATB 

(li'quor  hy-drar'gy-rl  nl-tra'tia) 

"A  liquid,  which  should  contain  about  60 
percent,  of  Mercuric  Nitrate  [Hg(N0a.0)2  = 
321.64],  and  about  11  percent,  of  free  nitric 
acid."    U.  S. 

Liquor  Hydrargyri  Nitratis  Acidus,  Br. ;  Acid 
Solution  of  Mercuric  Nitrate ;  Solution  of  Nitrate 
of  Mercury  ;  Solution  of  Pernitrate  of  Mercury  ; 
Liquor  Hydrargyri  Nitrlcl  Oxydati ;  Azotate  Mer- 
curlque  liquide,  Fr.  God.;  Deutazotate  (Pernitrate) 
de  Mercure  liquide,  Fr. ;  Mercurnitratlosung,  Queck- 
silberoxydnitralosung,  Fliissiges  Salpetersaures  Queck- 
silberoxyd,    O. 

*  "  Red  Mercuric  Oxide,  forty  grammes  [or 
1  ounce  av.,  180  grains] ;  Nitric  Acid,  forty- 
five  grammes  [or  1  ounce  av.,  257  grains]  ; 
Distilled  Water,  fifteen  grammes  [or  231 
grains],  to  make  one  hundred  grammes  [or 
3  ounces  av.,  231  grains].  Mix  the  Nitric 
Acid  with  the  Distilled  Water,  and  dissolve 
the  Red  Mercuric  Oxide  in  the  mixture. 
Keep  the  product  in  glass-stoppered  bottles." 
U.  S. 

"Mercury,  4  ounces  (Imperial)  or  120  gram- 
mes; Nitric  Acid,  5  fl.  ounces  (Imp.  meas.)  or 
150  cubic  centimetres;  Distilled  Water,  1£  fl. 
ounces  (Imp.  meas.)  or  45  cubic  centimetres. 
Mix  the  Nitric  Acid  with  the  Distilled  Water 
in  a  flask ;  dissolve  the  Mercury  in  the  mixture 
without  the  application  of  heat;  then  boil 
gently  for  fifteen  minutes;  cool,  and  preserve 
the  Solution,  which  should  weigh  about  three 
times  the  quantity  of  the  Mercury  employed, 
in  a  stoppered  bottle  not  exposed  to  the  light." 
Br. 

In  the  British  process,  mercury  is  dissolved, 
with  the  assistance  of  heat,  in  an  excess  of 
nitric  acid,  and  there  is  formed  an  acid  mer- 
curic nitrate,  which  is  brought  to  a  determinate 
bulk  by  evaporation.     The  proportion  of  nitric 


1  Kaiserling's  solution  and  method  of  using  are  as 
follows:  Formaldehyde  (40  per  cent.),  750  Cc.  ;  dis- 
tilled water,  1000  Cc. ;  potassium  nitrate,  10  Gm.  ; 
potassium  acetate,  30  Gm.  The  heart,  kidneys,  and 
brain  are  kept  during  a  period  of  twenty-four  hours 
in  Kaiserling's  fluid,  though  no  harm  is  done  if  they 
remain  from  thirty-six  to  forty-eight  hours.  The 
specimen  is  then  transferred  to  alcohol  of  80  per 
cent.,  where  it  should  remain  for  not  longer  than 
twelve  hours.  Subsequently  it  is  to  be  put  In  alcohol 
of  95  per  cent,  for  two  hours,  and  finally  preserved 
in  a  mixture  of  equal  parts  of  water  and  glycerin, 
to  which  thirty  parts  of  potassium  acetate  have  been 
added. 
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acid  is  sufficient  not  only  to  form  mercuric 
nitrate,  but  also  to  furnish  a  large  excess  of 
acid. 

Properties. — Solution  of  mercuric  nitrate  is 
"  a  clear,  nearly  colorless,  heavy  liquid,  having 
a  faint  odor  of  nitric  acid,  and  a  strongly 
acid  reaction.  Specific  gravity:  about  2.086  at 
25°  C.  (77°  F.).  On  evaporating  a  few  drops 
of  the  Solution  in  a  porcelain  dish,  a  white 
residue  is  left,  which,  on  being  heated,  becomes 
successively  yellow,  red,  and  brown,  and  is  finally 
completely  volatilized.  On  a  bright  surface 
of  copper,  the  Solution  deposits  a  coating  of 
metallic  mercury.  The  Solution,  diluted  with 
water,  yields  with  potassium  hydroxide  T.S.  a 
yellow  precipitate;  and  with  potassium  iodide 
T.S.  a  bright  red  one,  soluble  in  an  excess  of 
the  reagent.  A  clear  crystal  of  ferrous  sul- 
phate dropped  into  the  Solution  rapidly  acquires 
a  brown  color,  and  becomes  surrounded  by  a 
brownish-black  zone.  No  precipitation  or 
cloudiness  should  occur  in  the  Solution  on 
the  addition  of  water,  or  of  diluted  hydrochloric 
acid  (absence  of  mercurous  salt)."  U.  S.  "A 
colorless  and  strongly  acid  liquid,  which  affords 
the  reactions  characteristic  of  mercuric  salts 
and  nitrates.  It  should  not  yield  any  charac- 
teristic reaction  with  the  tests  for  mercurous 
salts.     Specific  gravity  about  2.0."    Br. 

In  the  U.  S.  P.  1880  the  definition  stated 
that  this  solution  contained  about  50  per  cent, 
of  mercuric  nitrate;  in  the  A.  J.  P.,  1886, 
p.  577,  F.  X.  Moerk  affirmed  that  it  did  not 
afford  a  50  per  cent,  solution,  but  a  stronger 
one, — i.e.,  a  60  per  cent.  To  make  a  50  per 
cent,  solution  the  following  quantities  should 
be  used:  Red  Mercuric  Oxide  33.32  parts; 
Nitric  Acid  37.38  parts;  Distilled  Water  suffi- 
cient to  make  100  parts. 

Mercuric  nitrate,  the  salt  present  in  this 
preparation,  can  be  obtained  in  large  crystals 
of  the  composition  Hg(N03)2  -f-  4H2O,  when 
its  solution  is  allowed  to  evaporate  slowly  over 
sulphuric  acid.  The  same  salt,  which  is  very 
deliquescent,  is  obtained  as  a  crystalline  magma 
by  adding  strong  nitric  acid  to  the  concentrated 
solution. 

Uses. — This  preparation  is  much  used  as  a 
caustic  application  to  cancers,  lupus,  ulcera- 
tions of  the  cervix,  chancres,  etc.  When  a 
very  free  use  is  desired,  it  may  be  applied 
to  the  diseased  surface  by  a  camel's-hair  brush, 
or  preferably  by  a  brush  made  of  spun  glass; 
usually,  however,  the  application  is  made  with 
a  glass  rod,  or  a  match  or  similar  fragment  of 
wood.  In  acne  and  boils,  a  drop  proportioned 
in  size  to  the  pustule  applied  to  the  apex  is 
sometimes  of  service.  The  parts  touched 
immediately  become  white,  the  surrounding 
parts  inflame,  and  in  a  few  days  a  yellow  scab 
is  formed,  which  gradually  falls  off.  Some- 
times the  application  produces  salivation. 
When  it  is  desirable  to  avoid  this  result,  the 
cauterized  part  should  be  washed  with  water 
immediately  after  the  application  of  the  caus- 
tic.    It  is  not  used  internally. 


LIQUOR  HYDRARGYRI  PERCHLORIDI. 
Br. 

SOLUTION  OF  MERCURIC  CHLORIDE 

(H'quor  hy-drar'gy-ri  per-phlo'ri-di ) 

Liquor  Hydrargyri  Bichloridi ;  Solution  of  Bichlo- 
ride of  Mercury ;  Solution  of  Corrosive  Sublimate ; 
Sublimatiosung,  O. 

"  Mercuric  Chloride,  10  grains  (Imperial) 
or  1  gramme;  Distilled  Water,  1  pint  (Imp. 
meas.)  or  875  cubic  centimetres.  Dissolve. 
This  Solution  contains  1-16  grain  of  Mer- 
curic Chloride  in  1  fluid  drachm,  or  0.114 
gramme  in  100  cubic  centimetres."   Br. 

This  solution  may  be  used  as  affording  a  con- 
venient method  of  exhibiting  corrosive  subli- 
mate. The  ammonium  chloride  formerly  used 
(Br.  Ph.  1885)  to  aid  in  dissolving  the  mer- 
curic chloride  has  been  omitted  in  the  process 
of  the  Br.  Ph.  1898. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

LIQUOR  IODI  COMPOSITUS. 

U.  S.  (Br.) 

COMPOUND  SOLUTION  OF  IODINE 
[Lugol's  Solution] 

(H'quor  I-o'dl  com-po^'i-tus ) 

"An  aqueous  solution,  which  should  contain 
not  less  than  5  percent,  of  iodine  and  10  per- 
cent, of  potassium  iodide."    U.  S. 

Liquor  Iodi  Fortis,  Br.;  Strong  Solution  of 
Iodine;  Liniment  of  Iodine,  Br.  1885;  Liquor  Iodinll 
Compositus,  U.  8.  1870 ;  Solute  lodure'  de  Lugol,  Fr. ; 
Lugolsche  Jodlosung,  Q. 

* "  Iodine,  five  grammes  [or  77  grains] ; 
Potassium  Iodide,  ten  grammes  [or  154  grains] ; 
Distilled  Water,  a  sufficient  quantity,  to  make 
one  hundred  grammes  [or  3  ounces  av.,  231 
grains].  Dissolve  the  Iodine  and  Potassium 
Iodide  in  a  sufficient  quantity  of  Distilled 
Water  to  make  the  product  weigh  one  hundred 
grammes  [or  3  ounces  av.,  231  grains].  Keep 
the  Solution  in  glass-stoppered  bottles."    U.  S. 

"  Iodine,  li  ounces  (Imperial)  or  50  gram- 
mes; Potassium  Iodide,  f  ounce  (Imp.)  or  30 
grammes;  Distilled  Water,  1£  fl.  ounces  (Imp. 
meas.)  or  50  cubic  centimetres;  Alcohol  (90 
per  cent.),  9  fl.  ounces  (Imp.  meas.)  or  360 
cubic  centimetres.  Dissolve  the  Potassium 
Iodide  and  the  Iodine  in  the  Distilled  Water 
in  a  bottle;  add  the  Alcohol  and  shake."    Br. 

In  this  solution  iodine  is  dissolved  in  water 
with  the  assistance  of  potassium  iodide.  Iodine 
dissolves  sparingly  in  water,  but  freely  in  a 
solution  of  this  salt.  In  using  potassium 
iodide  to  render  iodine  more  soluble  in  water, 
the  iodide  is  generally  taken  in  a  quantity  twice 
the  weight  of  the  iodine,  and  this  is  the  pro- 
portion adopted  in  the  U.  S.  formula.  The 
preparation  is  a  concentrated  solution  of  iodine 
with    potassium    iodide,    and    is    intended    to 
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facilitate  the  administration  of  the  combina- 
tion in  drops.  The  present  formula  does  not 
differ  in  strength  from  that  of  1880.  The 
specific  gravity  of  the  TJ.  S.  compound  solu- 
tion of  iodine  is  1.124  at  15°  C.  In  the  Br. 
Pharmacopoeia  a  solution  is  directed  having 
much  more  iodine  than  the  II.  S.  solution, 
and  weaker  in  potassium  iodide,  the  former 
having  about  fifty  grains  of  iodine  and  thirty 
grains  of  potassium  iodide  in  the  fluidounce, 
while  the  latter  has  nearly  twenty-six  grains 
of  iodine  and  fifty-two  grains  of  potassium 
iodide  in  the  fluidounce,  the  difference  in  the 
fluidounce  of  the  two  Pharmacopoeias  being 
too  small  to  enter  into  the  calculation.  The 
British  solution  is  made  with  alcohol,  and 
closely  resembles  the  Liniment  of  Iodine  of  the 
Br.  Ph.  1885.  "  For  complete  decolorization 
6.3  Gm.  of  the  Solution  should  require  not 
less  than  24.75  Cc.  of  tenth-normal  sodium  thio- 
sulphate  V.S.  (each  Cc.  of  the  tenth-normal 
sodium  thiosulphate  V.S.  corresponding  to  0.2 
percent,  of  Iodine)."  U.  S.  The  medicinal 
properties  of  the  solution  depend  mainly  on 
the  free  iodine  contained  in  it. 

Dose,  of  the  U.  S.  P.  solution,  five  minims 
(0.3  Cc),  containing  about  a  quarter  of  a 
grain  of  iodine,  three  times  a  day,  given  in  at 
least  four  tablespoonfuls  of  water  or  of  milk, 
so  as  to  avoid  irritation  of  the  stomach.  The 
British  solution,  although  not  intended  for  in- 
ternal administration,  might  be  given  in  doses 
of   two   minims    (0.12    Cc). 

LIQUOR  KRAMERI/E  CONCENTRATUS. 
Br. 

CONCENTRATED  SOLUTION  OF  KRAMERIA 

(ll'quQr  kra-nuvri-ae  con-cen-tra'tus) 

"  Krameria  Root,  in  No.  40  powder,  10 
ounces  (Imperial)  or  500  grammes;  Alcohol 
(20  per  cent.),  25  fl.  ounces  (Imp.  meas. )  or 
1250  cubic  centimetres  or  a  sufficient  quantity. 
Moisten  the  Krameria  with  five  fluid  ounces 
(Imp.  meas.)  or  two  hundred  and  fifty  cubic 
centimetres  of  the  Alcohol;  pack  in  a  closed 
percolator;  set  aside  for  three  days;  percolate 
with  the  remaining  Alcohol,  added  in  ten  equal 
portions  at  intervals  of  twelve  hours;  continue 
percolation  with  more  Alcohol  until  the  product 
measures  one  pint  (Imp.  meas.)  or  one  thou- 
sand cubic  centimetres."    Br. 

This  concentrated  solution  of  the  Br.  Ph. 
1898  is  really  a  50  per  cent,  fluidextract,  or 
a  half  strength  official  fluidextract.  It  belongs 
to  the  class  of  "  liquors "  introduced  for  the 
purpose  of  diluting  with  water  to  make  in- 
fusions. (See  Infusum  Krameria,  p.  655.) 
F.  C.  J.  Bird  has  shown  that  the  keeping  prop- 
erties of  this  preparation,  which  under  the 
official  conditions  are  very  unsatisfactory,  can 
be  improved  by  the  addition  of  about  5  per 
cent,  of  alcohol,  or,  better  still,  by  adding  10  per 
cent,    of   glycerin.     A    preparation    containing 


one-tenth  its  volume  of  glycerin  remained 
bright,  without  deposit,  when  slightly  acid- 
ified with  acetic  acid  and  allowed  to  stand  for 
a  few  days,  or  when  kept  under  ordinary  con- 
ditions for  some  months,  and  also  remained 
clear,  without  formation  of  any  precipitate, 
when  exposed  to  a  temperature  of  about  0° 
C.  Under  similar  conditions  the  official  prepa- 
ration yielded  copious  precipitates,  while  that 
containing  5  per  cent,  more  alcohol  also  became 
turbid  and  gave  a  deposit,  though  in  a  lesser 
degree.  Moreover,  the  preparation  containing 
glycerin  was  rendered  less  turbid  than  the 
others  on  dilution  with  water,  while  its  taste 
was  somewhat  more  agreeable  and  its  astrin- 
gency  practically  the  same.  (Y.  B.  P.,  1902, 
461-465.)  This  preparation  fully  represents 
the  crude  drug,  and  may  be  used  internally. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

LIQUOR   MAGNESII    CARBONATIS.  Br. 

SOLUTION  OF  MAGNESIUM   CARBONATE 
[Fluid  Magnesia] 

(li'qu<?r  mag-nr'§H  car-bp-na'tis ) 

Eau  magn^sienne,  Magngsle  liquide,  Fr. ;  Kohlen- 
saure  Magneslalosung,  Magnesiawasser,  G. 

"Magnesium  Sulphate,  2  ounces  (Imperial) 
or  40  grammes;  Sodium  Carbonate,  2$  ounces 
(Imp.)  or  50  grammes;  Distilled  Water,  a 
sufficient  quantity.  Dissolve  the  two  salts 
separately,  each  in  half  a  pint  (Imp.  meas.)  or 
two  hundred  cubic  centimetres  of  the  Distilled 
Water;  heat  the  solution  of  Magnesium  Sul- 
phate to  the  boiling  point;  add  to  it  the 
solution  of  Sodium  Carbonate;  boil  them  to- 
gether until  carbonic  anhydride  ceases  to  be 
evolved ;  collect  the  precipitated  magnesium 
carbonate  on  a  calico  filter;  wash  it  with  Dis- 
tilled Water  until  the  filtrate  is  free  from  sul- 
phate. Mix  the  washed  precipitate  with  a  pint 
(Imp.  meas.)  or  four  hundred  cubic  centi- 
metres of  Distilled  Water;  place  the  mixture  in  a 
suitable  apparatus;  force  into  it  pure  washed 
carbonic  anhydride;  let  the  mixture  remain  in 
contact  with  excess  of  carbonic  anhydride,  re- 
tained under  a  pressure  of  about  three  atmos- 
pheres, for  twenty-four  hours  or  longer;  decant 
the  Solution,  into  which  again  pass  carbonic 
anhydride.  Keep  the  Solution  in  bottles  of 
convenient  sizes,  securely  closed  to  prevent  the 
escape  of  carbonic  anhydride."   Br. 

The  object  of  this  process  is  to  obtain  a 
solution  of  magnesium  carbonate  by  means  of 
carbon  dioxide,  the  carbonate  being  insoluble 
in  pure  water.  The  first  step  is  to  prepare  a 
freshly  precipitated  hydrated  magnesium  car- 
bonate, which  is  more  readily  dissolved  than  is 
a  carbonate  which  has  been  kept  for  some  time. 
As  the  magnesium  carbonate  of  the  Br.  Phar- 
macopoeia consists  of  three  molecules  of  the 
neutral  carbonate  and  one  of  magnesium  hy- 
droxide with  four  molecules  of  water,  it  fol- 
lows  that,    in    its    preparation    from    the   two 
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salts  used  in  the  process,  a  portion  of  carbon 
dioxide  escapes,  and  the  boiling  is  directed  to 
be  continued  until  the  escape  of  the  gas  ceases, 
so  that  the  normal  composition  may  be  insured, 
and  a  longer  heat,  which  might  affect  the  con- 
stitution of  the  carbonate  so  as  to  diminish  its 
solubility,  avoided.  The  precipitate  is  thor- 
oughly washed,  in  order  to  remove  every  trace 
of  sodium  sulphate,  which  may  be  indicated 
by  the  non-action  of  the  test  of  barium  chlo- 
ride. The  next  step  is  to  dissolve  the  precipi- 
tated carbonate  in  water  impregnated  with  car- 
bon dioxide,  and,  as  the  solution  even  thus 
favored  is  slowly  effected,  the  carbonate  is 
directed  to  remain  exposed  to  the  action  of 
carbon  dioxide,  under  pressure,  for  twenty-four 
hours,  and  still  the  whole  of  the  carbonate 
is  not  dissolved,  and  filtration  is  necessary. 
According  to  the  Br.  Pharm.  the  solution 
"  effervesces  slightly,  or  not  at  all,  when 
the  containing  vessel  is  first  opened.  It  should 
yield  no  characteristic  reaction  with  the  test 
for  sulphates.  20  cubic  centimetres  evaporated 
to  dryness  afford  a  white  residue  of  pure 
hydrous  magnesium  carbonate,  which  after  being 
calcined  weighs  between  0.16  and  0.19  gramme. 
This  residue  is  insoluble  in  water,  and  when 
dissolved  in  dilute  acid  responds  to  the  tests 
for  magnesium.  This  Solution  contains  nearly 
10  grains  of  the  official  Magnesium  Carbonate 
in  1  fluid  ounce,  or  about  2  grammes  in  100 
cubic  centimetres."  Br.  On  exposure  to  the  air, 
some  of  the  carbon  dioxide  escapes,  and  a  por- 
tion of  the  salt  is  deposited.  Redwood  pro- 
poses to  remedy  this  by  reducing  the  strength 
of  the  solution.  (P.  J.,  2d  ser.,  xi.  397.) 
Indeed,  it  has  been  shown  by  C.  Muncy  that 
the  preparation  as  it  occurs  in  commerce  is 
usually   much   below   the   standard   strength. 

This  solution  is  but  slightly  effervescent,  is 
clear,  and  should  be  free  from  bitterness. 
Nevertheless  its  taste  is  more  disagreeable  than 
is  that  of  the  undissolved  carbonate,  over  which 
it  has  no  advantage. 

Dose,  as  an  antacid  laxative,  from  one  to 
two  fluidounces  (30  to  60  Cc). 

LIQUOR  MAGNESII  CITRATIS.  U.  S. 

SOLUTION  OF  MAGNESIUM  CITRATE 

(li'quor    mag-ne'sH    ci-tra'tis) 

Liquor  Magnesii  Citrici  ;  Solution  of  Citrate  of 
Magnesium  ;  Limonade  purgative  au  Citrate  de  Mag- 
netic Fr.  God.;  Fliissige  Citronensaure  Magnesia, 
Magnesiumcitratlosung,  Magnesiumlimonade,  O. ;  Li- 
monata  magnesiaca,  It. ;  Limonada  purgante  de 
citrato   magnesico,    Sp. 

* "  Magnesium  Carbonate,  fifteen  grammes 
[or  231  grains]  ;  Citric  Acid,  thirty-three  gram- 
mes [or  1  ounce  av.,  72  grains] ;  Syrup  of 
Citric  Acid,  sixty  cubic  centimeters  [or  2  fluid- 
ounces,  14  minims]  ;  Potassium  Bicarbonate, 
two  and  one-half  grammes  [or  39  grains]  ; 
"Water,  a  sufficient  quantity.  Dissolve  the 
Citric  Acid  in  one  hundred  and  twenty  cubic 
centimeters    [or  4  fluidounces,   28   minims]    of 


Water,  and,  having  added  the  Magnesium  Car- 
bonate, stir  until  it  is  dissolved.  Filter  the 
solution  into  a  strong  bottle  of  the  capacity 
of  about  three  hundred  and  sixty  cubic  centi- 
meters [or  12  fluidounces,  83  minims],  con- 
taining the  Syrup  of  Citric  Acid.  Then  add 
enough  Water  to  nearly  fill  the  bottle,  drop 
in  the  Potassium  Bicarbonate,  and  immediately 
stopper  the  bottle  securely.  Lastly,  shake  the 
mixture  occasionally,  until  the  Potassium  Bi- 
carbonate is  dissolved.  This  solution  should 
be  freshly  prepared  when  wanted."  U.  S. 
This  formula  first  appeared  in  the  second 
edition  of  the  U.  S.  Pharmacopoeia  of  1850. 
The  original  formula  was  soon  found  to  have 
defects.  Four-fifths  of  the  carbonate  was  dis- 
solved in  the  citric  acid,  and  the  solution  filtered 
into  a  bottle  containing  the  syrup  of  citric 
acid,  and  then  the  reserved  fifth,  mixed  with 
water,  was  added  to  the  acid  citrate,  and  the 
bottle  tightly  corked.  The  addition  of  the 
reserved  carbonate  was  intended  to  impreg- 
nate the  preparation  with  carbon  dioxide  by 
its  solution  in  the  excess  of  citric  acid.  To 
effect  the  solution  of  this  reserved  carbonate 
required  at  least  half  an  hour.  But  the  chief 
objection  to  the  formula  as  originally  framed 
was  that  the  magnesium  citrate,  when  the  solu- 
tion was  kept  for  some  days,  crystallized  out  in 
the  form  of  a  white  granular  precipitate,  which 
rendered  the  solution  unfit  for  medicinal  use. 
This  precipitate  was  found  by  Procter  to  be 
Mg3(C6H507)2  +  14H20.  This  still  occurs  to 
some  extent,  although  more  slowly,  and  prob- 
ably cannot  be  avoided  except  by  a  very  great 
reduction  in  the  amount  of  magnesia.1  The  U. 
S.  P.  (8th  Rev.)  process  improved  the  formula 
by  increasing  the  quantity  of  citric  acid,  using 
33  Gm.  instead  of  30  Gm.  formerly  used.  TI13 
use  of  potassium  bicarbonate  introduces  potas- 
sium citrate,  but  in  too  small  a  proportion  to 
be  of  any  consequence.  It  is  somewhat  more 
convenient  to  use  calcined  magnesia  in  place 
of  the  carbonate,  and  in  one  of  the  best  pro- 
cesses that  we  have  seen  the  fifteen  grammes  of 
carbonate  in  the  official  formula  are  replaced 
by   five    grammes    of    Jenning's    light   calcined 


1  Extemporaneous  Liquor  Magnesii  Citratis. — The 
following  formula  has  been  proposed  by  J.  C.  Whar- 
ton as  a  means  of  always  giving  a  customer  a  fresh 
solution  of  the  citrate,  which  is  substantially  the 
same  as  that  of  the  U.  S.  Pharmacopoeia.  "  Syrup  No. 
1.  Take  of  simple  Syrup  two  pints  ;  Spirit  of  Lemon 
sixty-four  minims ;  Potassium  Bicarbonate  six  hun- 
dred and  forty  grains.  Mix,  and  make  solution,  and 
keep  ready  for  use.  Syrup  No.  2.  Take  of  Cal- 
cined Magnesia  eighty-eight  grains  ;  Citric  Acid  four 
hundred  and  eight  grains :  Distilled  Water  a  suffi- 
cient quantity.  Mix  the  Magnesia  and  Citric  Acid  in 
a  mortar  and  add  one  and  a  half  fluidounces  of 
Water.  Stir  with  a  pestle,  and  break  up  the  lumps 
of  acid  if  there  be  any.  After  solution  is  effected, 
add  sufficient  Water  to  make  up  the  amount  of  one 
bottle  nearly  full,  when  mixed  with  two  fluidounces 
of  Syrup  No.  1.  These  two  solutions  are  to  be  kept 
separately.  When  Solution  of  Magnesium  Citrate 
is  called  for,  pour  into  the  bottle  Syrup  No.  1 
first,  without  touching  the  mouth  or  sides  of  the 
bottle ;  then  pour  in  along  the  sides  of  the  bottle 
Syrup  No.  2,  so  as  to  avoid  as  far  as  possible 
mixing  them,  cork  and  agitate."  For  Edel's  process, 
see  Proc.  A.  Ph.  A..  1894,  582;  Widlum's  process, 
Proc.   A.    Ph.    A.,    1896,    428. 
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magnesia.  We  prefer  a  modification  in  the 
manipulation  of  the  official  process;  if  instead 
of  the  solution  being  filtered  into  the  bottles 
containing  the  syrup  it  is  filtered  into  a  sepa- 
rate vessel,  and  then  the  proper  quantity 
poured  very  carefully  down  the  inside  of  the 
Dottle,  or  with  the  aid  of  a  funnel  having 
only  a  lateral  opening  so  that  the  liquid  is 
delivered  against  the  sides  of  the  bottle,  so 
as  not  to  disturb  the  heavy  layer  of  syrup, 
if  then  the  crystals  of  bicarbonate  be  dropped 
in,  very  little  loss  of  carbon  dioxide  will  ensue 
if  the  bottle  is  at  once  securely  stoppered. 
When  the  bottle  is  dispensed,  a  vigorous  shake 
at  once  liberates  the  carbon  dioxide,  and  the 
patient  is  sure  to  have  a  highly  effervescent 
liquid.  Special  bottles  for  this  solution  can 
now  be  procured  which  have  a  "  patent  stop- 
per "  attached ;  they  are  very  convenient. 
Solid  magnesium  citrate  is  best  used  in  the 
form  of  the  effervescent  magnesium  citrate  of 
the  U.  S.  P.  1890.1 

1  Magnesii  Citras  Effervcsccns.  U.  S.  1890.  Effer- 
vescent Magnesium  Citrate.  Magnesii  Citras  Granu- 
latus,  U.  8.  1880;   Granulated  Citrate  of  Magnesium. 

"  Magnesium  Carbonate,  ten  grammes  [or  154 
grainsj  ;  Citric  Acid,  forty-six  gramme*  lor  1  ounce 
av.,  272  grains]  ;  Sodium  Bicarbonate,  thirty-four 
grammes  [or  1  ounce  av.,  87  grains]  ;  Sugar,  in 
fine  powder,  eight  grammes  [or  123  grains]  ;  Alcohol, 
Distilled  Water,  each,  a  sufficient  quantity.  Mix 
the  Magnesium  Carbonate  intimately  with  thirty 
grammes  [or  1  ounce  av.,  25  grains]  of  Citric  Acid 
and  four  cubic  centimeter)  |or  05  minimsl  of  Dis- 
tilled Water,  so  as  to  form  a  thick  paste.  Dry 
this  at  a  temperature  not  exceeding  30°  C.  (86° 
P.),  and  reduce  it  to  a  fine  powder.  Then  mix  It 
Intimately  with  the  sugar,  the  Sodium  Bicarbonate, 
and  the  remainder  of  the  Citric  Acid  previously 
reduced  to  a  very  fine  powder.  Dampen  the  powder 
with  a  sufficient  quantity  of  Alcohol,  so  as  to  form 
a  mass,  and  rub  it  through  a  No.  6  tinned-Iron  sieve. 
Then  dry  it,  and  reduce  it  to  a  coarse,  granular 
powder.  Keep  the  product  in  well-closed  vessels." 
U.  8.  1890.  This  was  an  official  salt,  intended  to 
furnish  an  agreeable,  effervescent  drink.  It  is  very 
Important  to  obey  the  direction  to  keep  it  in  well- 
closed  bottles,  for  if  access  of  air  be  permitted  the 
moisture  would  soon  cause  the  acid  to  act  upon  the 
carbonates  and  liberate  the  carbon  dioxide  gas  grad- 
ually, and  thus  destroy  the  effervescent  character 
of  the  preparation,  its  principal  recommendation. 
Large  quantities  of  so-called  effervescent  magnesium 
citrate  are  sold  In  this  country  and  in  England  which 
contain  no  magnesium  citrate  at  all,  being  effer- 
vescent salts  of  sodium  tartrate.  W.  L.  Scovllle 
analyzed  three  commercial  specimens.  (Ph.  Rec, 
1892,  2G7.)  One  English  brand  contained  anhydrous 
magnesium  sulphate,  Roehelle  salt,  sodium  bicar- 
bonate, tartaric  acid,  and  sugar;  another  English 
salt  contained  magnesium  sulphate,  sodium  sulphate, 
potassium  carbonate,  sodium  bicarbonate,  tartaric 
acid,  and  sugar;  a  Philadelphia  preparation  con- 
tained magnesium  carbonate,  citric  and  tartaric  acids, 
sodium  and  potassium  bicarbonates,  and  sugar.  It 
is  in  the  form  of  "  a  white,  coarsely  granular  salt, 
without  odor,  and  having  a  mildly  acidulous,  re- 
freshing taste.  Deliquescent  on  exposure  to  the  air. 
Soluble,  with  copious  effervescence,  in  2  parts  of 
water  at  15°  C.  (59°  F.),  and  very  soluble  in  boiling 
water;  almost  insoluble  in  alcohol.  The  aqueous 
solution  (1  in  20)  has  an  acid  reaction,  and,  after 
the  addition  of  ammonium  chloride  test-solution  and 
a  slight  excess  of  ammonia  water,  it  yields,  with 
sodium  phosphate  test-solution,  a  white,  crystalline 
precipitate.  If  to  another  portion  of  the  aqueous 
solution  a  little  calcium  chloride  test-solution  be 
added,  and  then  a  slight  excess  of  ammonia  water, 
the  filtered  liquid  will  deposit  a  white  precipitate 
on  boiling.  A  saturated  aqueous  solution  of  the  salt, 
when  mixed  with  potassium  acetate  test-solution  and 
a  small  quantity  of  acetic  acid,  should  not  yield  a 
white,  crystalline  precipitate  (absence  of  tartrate)." 
U.  8.  1890.  The  medicinal  properties  are  those  of 
its  solution,  except  that,  as  it  does  not  contain  a 
large  excess  of  acid,  It  is  less  pleasant  to  the  palate, 


Properties — This  official  solution  is  founded 
on  a  preparation  proposed  by  Roge  Dela- 
barre,  and  improved  by  Rabourdin  of  Paris, 
It  is  an  aqueous  solution  of  magnesium  citrate, 
containing  an  excess  of  citric  acid,  impreg- 
nated with  carbon  dioxide  and  sweetened  with 
syrup.  When  properly  prepared,  it  is  a  clear 
liquid,  having  an  agreeable  taste  like  that  of 
lemonade.  Overlooking  the  excess  of  acid 
which  it  contains,  the  salt  present  is  the  tri- 
basic  citrate,  in  which  the  six  atoms  of  hy- 
drogen from  two  molecules  of  citric  acid  are 
replaced  by  three  atoms  of  magnesium.  Ac- 
cordingly, it  consists  of  two  molecules  of  citric 
acid  and  three  atoms  of  magnesium.  It  is 
advisable  in  preparing  the  solution  to  intro- 
duce the  magnesia  in  small  portions,  for  if 
too  hastily  added  it  is  liable  to  cause  the  forma- 
tion of  the  neutral  citrate,  which  cannot  after- 
wards be  readily  dissolved.  (A.  J.  P.,  1867.) 
Dorvault  makes  a  solid  magnesium  citrate 
which  is  perfectly  and  readily  soluble,  by  melt- 
ing on  a  sand  bath  100  parts  of  crystallized 
citric  acid  in  its  water  of  crystallization,  and 
thoroughly  incorporating  with  it  29  parts  of 
calcined  magnesia.  A  pasty  mixture  is  formed, 
which  soon  hardens,  and  may  be  pulverized  for 
use.  Magnesium  citrate,  thus  prepared,  is 
soluble  in  twice  its  weight  of  water.  When 
in  saturated  solution  it  soon  precipitates  as  a 
nearly  insoluble  hydroxide,  but  with  eight  or 
ten  times  its  weight  of  water  it  forms  a  per- 
manent solution.  Simonin  finds  that  an  insolu- 
ble magnesium  citrate  may  be  restored  to  solu- 
bility in  boiling  water  by  being  thoroughly 
rubbed  up  with  water  so  as  to  form  a  paste. 
The  necessary  trituration  will  be  abridged  if  a 
little  citric  acid  be  added.    (Ann.  Ther.,  1857. )2 

but  may  in  some  cases  suit  the  stomach  better.  (See 
Liquor  Magnesii  Citratis.)  It  has  also  the  advantages 
of  portability.  The  dose  is  from  one  to  three  tea- 
■poonfnls. 

2  8olid  Magnesium  Citrate. — This  salt  as  heretofore 
prepared,  though  soluble  at  first,  is  apt  to  become 
more  or  less  insoluble  when  kept,  in  consequence 
of  molecular  change.  The  following  process,  by 
de  Letter,  of  Brussels,  yields  a  salt  which  is  said 
to  retain  its  solubility  indefinitely.  "  Take  of  Citric 
Acid  20  parts,  and  of  Magnesium  Carbonate  12  parts. 
Powder  the  acid  finely,  and  mix  it  intimately  with 
the  carbonate,  also  in  fine  powder.  Allow  the  mix- 
ture to  stand,  at  the  ordinary  temperature,  for  four 
or  five  days,  or  until  it  ceases  to  manifest  reaction, 
when  a  little  is  thrown  into  water.  During  this 
time  the  powder  slowly  swells  up,  and  gradually 
assumes  the  appearance  of  a  spongy  mass.  Dry  this 
at  30°  C.  (86°  F.),  pulverize  it,  and  keep  the  powder 
in  closely-stoppered  vials."  According  to  de  Letter, 
water,  in  a  certain  quantity,  favors  the  formation 
of  an  insoluble  hydroxide,  and  hence  the  success 
of  his  process,  in  which  no  other  water  Is  present 
than  that  which  is  solidified  in  the  dry  materials. 
(A.  J.  P.,  1863,  p.  312.)  Hager  has  been  unable 
to  prepare  a  soluble  salt  by  the  process  of  de  Letter. 
He  considers  magnesium  citrate  as  presenting  itself 
in  three  forms  :  1,  crystallizable,  soluble  in  from  80 
to  90  parts  of  water,  with  the  formula  Mg3(C(sII507)2  + 
7H20 ;  2.  amorphous,  soluble  in  2  parts  of  water ; 
and",  3,  tnetamorphous,  soluble  in  8  or  10  parts  of 
water,  with  a  strong  tendency  to  crystallize.  It  is 
the  crystalline  variety,  presenting  the  form  of  micro- 
scopic needles,  that  occasions  the  difficulty,  and  its 
production  should  be  avoided.  Hager  proceeds  in 
the  following  manner.  Rub  40  parts  of  citric  acid 
and  25  of  magnesium  carbonate,  both  in  powder,  with 
sufficient  alcohol  of  0.833  to  make  a  thick  mixture, 
and,  having  allowed  this  to  stand  for  several  days, 
at  a   medium   temperature,   dry.  it  at  a  heat   of  45° 
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For  other  modifications,  suggestions,  etc.,  see 
Kondratowisch,  N.  R.,  1883,  p.  246;  Neynaber, 
A.  J.  P.,  1884,  p.  472  (the  proposed  sub- 
stitution of  acetic  acid  by  the  latter  is  not 
desirable,  because  of  the  impossibility  of  avoid- 
ing an  empyreumatie  taste) ;  also  A.  B.  Stevens, 
Proc.  Mich.  State  Pharm.  Assoc,  1885;  and 
F.  W.  Sennewald,  Nat.  Drug.,  1887. 

Magnesium  metatartrate  has  been  proposed, 
in  the  place  of  the  citrate,  by  Leger,  who, 
however,  states  that  as  a  purgative  it  is  more 
powerful  than  the  citrate,  resembling  the  sul- 
phate. On  account  of  its  pleasant  taste  it 
might,  perhaps,  be  substituted  for  Epsom  salt. 
Leger  prepares  metatartaric  acid  in  the  fol- 
lowing manner.  Into  a  porcelain  dish  put  a 
small  amount  of  tartaric  acid,  and  heat  it,  with 
occasional  agitation,  on  a  slow  fire  until  it 
fuses;  then  add  successively  small  portions  of 
the  acid,  so  as  not  to  cool  the  mass,  lest  it 
solidify  and  burn.  When  the  dish  is  two- 
thirds  full,  cease  adding  the  acid,  but  con- 
tinue the  heat  until  the  mass,  at  first  puffed 
up  and  doughy,  is  completely  melted  into  an 
amber-colored  liquid.  Withdraw  it  from  the 
fire,  and  when  sufficiently  cooled  form  it  into 
pebbles,  which  must  be  kept  in  closely-stop- 
pered bottles  on  account  of  their  being  hygro- 
scopic. This  acid  is  very  soluble  in  water,  and  in 
this  state  greedily  attacks  the  magnesium  car- 
bonate, forming  with  it  a  salt  which  is  perma- 
nent even  when  in  solution.  (J.  P.  C,  xix.  226.) 

Uses. — This  solution  is  a  cooling  cathartic, 
and  operates  mildly.  It  has  come  into  exten- 
sive use  in  the  United  States,  on  account  of 
the  facility  with  which  it  may  be  taken  and  its 
acceptability  to  the  stomach. 

Dose,  as  a  purge,  the  whole  quantity  directed 
in  the  formula,  or  twelve  fluidounces  (360  Cc.) ; 
as  a  laxative,  half  that  quantity. 

LIQUOR  MORPHIN/C  ACETATIS.  Br. 

SOLUTION  OF  MORPHINE  ACETATE 

(li'quor  mor-phi'nse  ae-e-ta'tis) 

Solute  d'Acetate  de  Morphine,  Fr.;  Essigsaure  Mor- 
phinlosung, Q. 

"Morphine  Acetate,  17£  grains  (Imperial) 
or  1  gramme;  Diluted  Acetic  Acid,  38  minims 
(Imp.  meas.)  or  2  cubic  centimetres;  Alco- 
hol (90  per  cent.),  1  fl.  ounce  (Imp.  meas.)  or 
25  cubic  centimetres;  Distilled  Water,  a  suffi- 
cient quantity.  Mix  the  Alcohol  with  an  equal 
volume  of  Distilled  Water,  adding  the  Diluted 
Acetic  Acid;  dissolve  the  Morphine  Acetate 
in  the  mixture;  dilute  with  sufficient  Distilled 
Water  to  produce  four  fluid  ounces  (Imp. 
meas.)  or  one  hundred  cubic  centimetres  of  the 

C.  (113°  F.).  The  product  is  the  amorphous  salt, 
soluble  in  2.5  parts  of  water,  in  half  an  hour  at 
15.5°  C.  (60°  P.),  immediately  at  30°  C.  (86°  F.). 
Its  solution,  whether  made  with  hot  or  cold  water, 
retains  its  clearness  after  long  standing.  The  salt 
is  neutral,  and  contains  about  13  mols.  of  water. 
To  succeed  certainly  it  is  necessary  that  the  mag- 
nesium carbonate  be  free  from  dust  and  impurities. 
(A.  J.  P.,  1864,  p.  19.) 


Solution  of  Morphine  Acetate.  110  minims 
contain  1  grain  of  Morphine  Acetate;  100 
cubic  centimetres  contain  1  gramme."  Br. 

Morphine  Acetate  often  contains  a  little  un- 
combined  morphine,  in  consequence  of  the 
escape  of  a  portion  of  the  acid  during  its 
evaporation,  and  especially  when  this  is  pushed 
to  dryness.  It  is  on  this  account  apt  to  be 
unreliable.  Hence  the  addition  of  the  diluted 
acetic  acid,  which  at  the  same  time  neutral- 
izes the  alkaloid  in  excess  and  enables  the 
solution  to  be  completely  effected.  The  alcohol 
is  added  as  a  preservative.  The  present  solu- 
tion contains  about  1  per  cent,  of  morphine 
acetate. 

Dose,  from  fifteen  to  thirty  minims  (0.9 
to  1.8  Cc),  equivalent  to  from  one-eighth  to 
one-fourth  of  a  grain  of  the  morphine  acetate, 
and  to  about  as  many  drops  of  tincture  of 
opium  as  minims  of  the  solution. 

LIQUOR  MORPHIN/E  HYDRO- 
CHLORIDI.  Br. 

SOLUTION  OF  MORPHINE  HYDROCHLORIDE 

(li'quor    mbr-phi'nae    hy-drQ-phlo'ri-dl) 

Solution  of  Hydrochlorate  of  Morphine,  Br.  1885 ; 
Liquor  Morphise  Muriatis,  Dub.;  Solution  of  Muriate 
of  Morphia ;  Solute  de  Hydrochlorate  de  Morphine, 
Fr.;    Salzsaure    Morphinlosung,    G. 

"  Morphine  Hydrochloride,  17£  grains  (Impe- 
rial) or  1  gramme;  Diluted  Hydrochloric  Acid, 
38  minims  (Imp.  meas.)  or  two  cubic  centi- 
metres; Alcohol  (90  per  cent.),  1  fl.  ounce 
(Imp.  meas.)  or  25  cubic  centimetres;  Dis- 
tilled Water,  a  sufficient  quantity.  Mix  the 
Alcohol  with  an  equal  volume  of  Distilled  Water, 
adding  the  Diluted  Hydrochloric  Acid;  dis- 
solve the  Morphine  Hydrochloride  in  the  mix- 
ture; dilute  with  sufficient  Distilled  Water 
to  produce  four  fluid  ounces  (Imp.  meas.)  or 
one  hundred  cubic  centimetres  of  the  Solution 
of  Morphine  Hydrochloride.  110  minims  eon- 
tain  1  grain  of  Morphine  Hydrochloride;  100 
cubic  centimetres  contain  1  gramme."    Br. 

The  use  of  the  alcohol  is  to  prevent  spon- 
taneous decomposition,  that  of  the  acid  prob- 
ably to  assist  in  the  solution  of  the  salt.  The 
solution  contains  about  1  per  cent,  of  morphine 
hydrochloride. 

Dose,  from  fifteen  to  thirty  minims  (0.9  to 
1.8  Cc). 

LIQUOR   MORPHINE  TARTRATIS.  Br. 

SOLUTION  OF  MORPHINE  TARTRATE 

(H'quQr  mor-phl'nae  tar-tra'tis) 

Solut6  de  Tartrate  de  Morphine,  Fr.;  Welnstein- 
saure   Morphinlosung,    O. 

"  Morphine  Tartrate,  174  grains  (Imperial)  or 
1  gramme;  Alcohol  (90  per  cent.),  1  fl.  ounce 
(Imp.  meas.)  or  25  cubic  centimetres;  Distilled 
Water,  a  sufficient  quantity.  Mix  the  Alcohol 
with  an  equal  volume  of  Distilled  Water;  dis- 
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solve  the  Morphine  Tartrate  in  the  mixture; 
add  sufficient  Distilled  Water  to  produce  four 
fluid  ounces  (Imp.  meas.)  or  one  hundred 
cubic  centimetres  of  the  Solution."    Br. 

This  solution  was  introduced  into  the  Br. 
Ph.  1898  because  of  the  superior  solubility 
and  stability  of  the  morphine  tartrate,  and  its 
adaptability  for  hypodermic  administration, 
alcohol  being  used  to  preserve  the  liquid.  It 
is  of  the  same  strength  as  the  other  solutions 
of  morphine,  about  1  per  cent.  "110  minims 
contain  1  grain  of  Morphine  Tartrate;  100 
cubic  centimetres  contain  1  gramme."   Br. 

Dose,  from  fifteen  to  thirty  minims  (0.9  to 
1.8  Cc.).i 

LIQUOR  PANCREATIS.  Br. 

PANCREATIC  SOLUTION 

(li'quor  pan-crg'a-tis) 

"A  liquid  preparation  containing  the  diges- 
tive principles  of  the  fresh  pancreas  of  the  pig. 
The  preparation  is  most  active  when  the  animal 
from  which  it  is  obtained  has  been  fed  shortly 
before  being  killed.  Five  ounces  (Imperial) 
or  two  hundred  and  fifty  grammes  of  the  pan- 
creas, freed  from  fat  and  external  membrane 
and  finely  divided  by  trituration  with  washed 
sand  or  powdered  pumice  stone,  should  be 
digested,  in  a  closed  vessel,  in  twenty  fluid 
ounces  (Imp.  meas.)  or  one  thousand  cubic 
centimetres  of  Alcohol  (20  per  cent.)  for  seven 
days,  and  then  filtered."    Br. 

Liquor  Pancreaticus ;  Solute  de  Pancreatine,  Fr. ; 
Pancreatlnlosung,   Pankreasessenz,  Q. 

This  official  preparation  of  the  Br.  Ph.  1898 
has  been  introduced  to  supply  the  demand  for 
a  liquid  digestive  solution  made  from  the 
pancreas;  it  closely  resembles  the  preparation 
recommended  by  Benger.  (Proc.  Roy.  Soc, 
xxxii.  145;  see  also  Pancreatinum.)  The  test, 
modelled  on  the  U.  S.  P.  test  for  pancreatin, 
is  as  follows :  "  If  2  cubic  centimetres  of  the 
Solution,  together  with  0.2  gramme  of  sodium 
bicarbonate  and  20  cubic  centimetres  of' water, 
be  added  to  80  cubic  centimetres  of  milk,  and 
the  mixture  be  kept  at  a  temperature  of 
113°  F.  (45°  C.)  for  one  hour,  coagulation 
should  no  longer  occur  on  the  addition  of 
nitric  acid."  Br.  The  solution  digests  albu- 
minoids, converts  starch  into  sugar  in  an  alka- 
line solution,  albumin  and  fibrin  into  pep- 
tones, and  peptonizes  milk.  As  it  acts  nor- 
mally in  alkaline  solutions,  while  the  gastric 
juices  are  strongly  acid,  its  practical  value  as 
an  internal  medicament  is  doubtful. 

Dose,  from  one  to  two  fluidrachms  (3.75 
to  7.5  Cc). 

1  Various  solutions  of  morphine  sulphate  have  been 
in  vogue,  but  have  been  abandoned  by  the  Phar- 
macopoeias on  account  of  their  tendency  to  undergo 
decomposition.  The  U.  S.  1870  solution  {Liquor  Mor- 
phia" Sulph-atis)  contained  1  grain  of  morphine  sul- 
phate to  the  fluldounce  ;  the  Br.  1885  solution  4.375 
grains  in  the  same  quantity.  Magendie's  solution  of 
Morphine  was  of  the  strength  of  16  grains  to  the 
fluidounce. 


LIQUOR  PICIS  CARBONIS.  Br. 

SOLUTION  OF  COAL  TAR 

(li'quor  pl'cls  car-bo'nis) 

Solute  de  Goudron  de  Houille,  Fr. ;  Kohlentheer- 
losung,    G. 

"Prepared  Coal  Tar,  4  ounces  (Imperial) 
or  200  grammes ;  Quillaia  Bark,  in  No.  20  pow- 
der, 2  ounces  (Imp.)  or  100  grammes;  Alcohol 
(90  per  cent.),  a  sufficient  quantity.  Moisten 
the  powdered  Quillaia  Bark  with  one  fluid 
ounce  (Imp.  meas.)  or  fifty  cubic  centimetres 
of  the  Alcohol,  and  complete  the  percolation 
process  with  the  remainder  of  the  Alcohol 
as  for  Tinctures,  one  pint  (Imp.  meas.)  or 
one  thousand  cubic  centimetres  being  produced. 
To  the  resulting  percolate  add  the  Prepared 
Coal  Tar,  and  digest  the  mixture  at  120°  F. 
(48.9°  C.)  for  two  days,  occasionally  stir- 
ring.    Cool  and  decant,  or  filter."    Br. 

This  solution  of  the  Br.  Ph.  1898  is  prac- 
tically identical  with  Liquor  Carbonis  Deter- 
gens,  Coal  Tar  Saponine,  and  similar  well 
known  preparations  which  have  been  largely 
used  by  dermatologists.  The  process  for  solu- 
tion of  coal  tar  is  modelled  after  that  for  com- 
pound tincture  of  coal  tar,  proposed  by  L.  A. 
Duhring  (Am.  J.  M.  S.),  who  recommended 
digesting  1  part  of  coal  tar  with  6  parts  of 
tincture  of  quillaja  for  eight  days,  and  then 
filtering.  It  owes  its  virtues  largely  to  phenol 
and  other  derivatives  of  coal  tar.  (See  Coal 
Tar,  Part  II.) 

Solution  of  coal  tar  is  stimulating,  and  is 
prescribed,  diluted  with  from  ten  to  fifty  parts 
of  water,  as  a  wash  in  eczema,  psoriasis, 
pruritis,  and   other  skin  diseases. 

LIQUOR  PLUMBI  SUBACETATIS. 

U.  S.   (Br.) 

SOLUTION  OP  LEAD  SUBACETATE 
[Goulard's  Extract] 

(li'quor  plum'bl  sub-ac-e-ta'tls ) 

"An  aqueous  liquid,  which  should  contain  in 
solution  not  less  than  25  percent,  of  Lead 
Subacetate  [approximately  PbaO(CH3.COO)a 
=  543.74]."  U.  S. 

Liquor  Plumbi  Subacetatis  Portis,  Br.,  Strong 
Solution  of  Lead  Subacetate  ;  Acetum  Plumbi,  Acetum 
Saturni,  Plumbum  Hydrico-Acetlcum  Solutum ;  Ace- 
tate (sous-)  de  Plomb  iiquide,  Fr.  God.;  Extrait  de 
Goulard.  Vinaigre  de  Plomb  (de  Saturne),  Fr. ; 
Liquor  Plumbi  Subacetici,  P.   G.j  Bleiessig,    G. 

* "  Lead  Acetate,  one  hundred  and  eighty 
grammes  [or  6  ounces  av.,  153  grains] ;  Lead 
Oxide,  one  hundred  and  ten  grammes  [or  3 
ounces  av.,  385  grains] ;  Distilled  Water,  a 
sufficient  quantity,  to  make  one  thousand  gram- 
mes [or  35  ounces  av.,  120  grains].  To  the 
finely  powdered  Lead  Oxide  contained  in  a 
porcelain  dish,  of  about  one  liter  [or  2  pints] 
capacity,  add  slowly  and  in  portions,  with  con- 
stant   stirring,    the    Lead    Acetate    which    has 
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been  previously  dissolved  in  seven  hundred 
cubic  centimeters  [or  23  fluidounces,  321  min- 
ims] of  boiling  Distilled  Water,  and  boil  the 
liquid  for  half  an  hour,  with  occasional  stir- 
ring. Finally,  when  cool,  filter  the  Solution, 
and  add  sufficient  Distilled  Water,  which  has 
been  previously  boiled  and  cooled,  to  make 
the  finished  product  weigh  one  thousand  gram- 
mes [or  35  ounces  av.,  120  grains].  Keep  the 
Solution  in  well-stoppered  bottles."    U.  S. 

"  Lead  Acetate,  5  ounces  (Imperial)  or  250 
grammes;  Lead  Oxide,  in  powder,  3£  ounces 
(Imp.)  or  175  grammes;  Distilled  Water,  a 
sufficient  quantity.  Boil  the  Lead  Acetate  and 
the  Lead  Oxide  in  one  pint  (Imp.  meas.)  or 
one  thousand  cubic  centimetres  of  Distilled 
Water  for  half  an  hour,  constantly  stirring, 
and  maintaining  the  volume  of  the  liquid  by 
occasional  additions  of  Distilled  Water;  filter; 
when  the  liquid  is  cold  add  sufficient  Distilled 
Water  to  produce  one  pint  (Imp.  meas.)  or 
one  thousand  cubic  centimetres  of  the  Strong 
Solution."  Br.  The  sp.  gr.  of  the  solution 
is  1.275. 

The  U.  S.  (8th  Rev.)  process  does  not  differ 
essentially  from  that  formerly  official,  the  quan- 
tities of  both  lead  ingredients  were,  however, 
slightly  increased.  Crystallized  lead  acetate  con- 
sists of  one  atom  of  lead  205.35,  two  acetic  acid 
groups  117.16,  and  three  molecules  of  water 
53.64  =  376.15.  The  formula  is  Pb(C2H302)2 
-f-  3HaO.  Litharge,  as  usually  found  in  com- 
merce, is  an  impure  lead  oxide.  When  solu- 
tion of  lead  acetate  is  boiled  with  lead  oxide,  a 
large  quantity  of  the  oxide  is  dissolved,  and  a 
lead  subacetate  is  formed  which  remains  in  solu- 
tion. The  precise  composition  of  the  subace- 
tate varies  with  the  proportion  of  lead  acetate 
and  of  litharge  employed.  Thus,  starting  with 
three  molecules  of  normal  acetate,  Pb3(C2H3 
02)6,  we  may  have  Pb30(C2H302)4  and  Pbs 
02(C2Hs02)2  formed  successively.  The  latter 
of  these  oxyacetates  is  known  as  Goulard's,  and 
a  mixture  of  the  two  constitutes  the  basis  of 
the  official  solution.  In  executing  the  process, 
the  litharge  should  be  employed  in  very  fine 
powder,  and,  according  to  Thenard,  should  be 
previously  calcined  in  order  to  decompose  the 
lead  carbonate  which  it  always  contains  in 
greater  or  less  proportion,  and  which  is  not 
dissolved  by  the  solution  of  the  acetate.  Nev- 
ning  states  that  a  solution  of  lead  subacetate 
more  permanent  than  the  official  one  may  be 
prepared  by  simply  allowing  litharge  to  re- 
main for  twenty-four  hours  in  a  solution  of 
lead  acetate,  with  occasional  agitation.  This 
preparation  probably  contains  much  less  of  the 
lead  oxide  than  does  the  official  solution. 
Courtonne  recommends  dissolving  seventy-five 
parts  by  weight  of  crystallized  lead  acetate 
in  one  hundred  and  sixty-five  parts  of  water, 
and  adding  eleven  parts  of  ammonia  water, 
sp.  gr.  0.923.  This  quick  method  has  the  dis- 
advantage of  containing  ammonium  acetate  in 
small  quantity.  (Chem.  Ztg.,  1894.)  For 
Haussmann's    method    by    agitating    the    lead 


salts  with  hot  water,  see  A.  J.  P.,  1897,  559; 
A.  J.  P.,  1896,  427;  M.  R.,  1896,  329;  Ph. 
Rev.,  1896,  250. 

Properties. — The  solution  of  lead  subacetate 
of  the  U.  S.  Pharmacopoeia  is  "a  clear,  color- 
less liquid,  odorless,  having  a  sweetish,  astrin- 
gent taste,  and  an  alkaline  reaction.  On  ex- 
posure to  the  air  it  absorbs  carbon  dioxide, 
which  causes  the  formation  of  a  white  pre- 
cipitate. Specific  gravity:  about  1.235  at  25° 
C.  (77°  F.).  When  Solution  of  Lead  Subace- 
tate is  added  to  a  solution  of  acacia,  it  pro- 
duces a  dense,  white  precipitate  (distinction 
from  normal  lead  acetate).  In  other  respects 
the  Solution  conforms  to  the  reactions  and 
tests  for  an  aqueous  solution  of  lead  acetate 
given  under  Plumbi  Acetas.  If  10  Gm.  of  the 
Solution  be  diluted  with  distilled  water,  which 
has  been  previously  boiled  and  cooled,  to 
measure  100  Cc,  and  13.6  (13.594)  Cc.  of 
this  be  added  to  35  Cc.  of  tenth-normal  oxalic 
acid  V.S.,  contained  in  a  graduated  cylinder, 
and,  after  thoroughly  shaking,  the  mixture  be 
diluted  with  distilled  water  to  measure  50  Cc, 
and  again  well  shaken,  then,  after  the  precipi- 
tate has  settled,  10  Cc.  of  the  clear  solution, 
after  diluting  with  about  50  Cc.  of  water  and 
adding  5  Cc.  of  sulphuric  acid,  should  require 
not  more  than  2  Cc.  of  tenth-normal  potassium 
permanganate  V.S.  to  produce  a  permanent 
pink  tint  (each  Cc.  of  tenth-normal  oxalic  acid 
V.S.  required  for  the  precipitation  of  the  13.6 
Cc.  of  the  diluted  Solution,  corresponding  to 
1  percent,  of  Lead  Subacetate)."  U.  S.  "A 
clear  colorless  liquid,  with  alkaline  reaction 
and  sweet  astringent  taste.  It  becomes  turbid 
by  exposure  to  the  air.  It  forms  with  mucil- 
age of  gum  acacia  an  opaque  white  jelly.  It 
affords  the  reactions  characteristic  of  lead  and 
of  acetates.  Specific  gravity  1.275.  Each 
gramme  should  require  for  complete  precipita- 
tion 17  cubic  centimetres  of  the  decinormal 
volumetric  solution  of  sulphuric  acid."  Br. 
When  concentrated  by  evaporation,  it  deposits 
on  cooling  crystalline  plates,  which,  according 
to  Barker  are  flat,  rhomboidal  prisms,  with 
dihedral  summits.1  It  has  an  alkaline  reac- 
tion, tingeing  the  syrup  of  violets  green,  and 
reddening  turmeric  paper.  One  of  its  most 
striking  properties  is  the  extreme  facility  with 
which  it  is  decomposed.  Carbon  dioxide 
throws  down  a  white  precipitate  of  lead  car- 
bonate; and  this  happens  by  mere  exposure  to 
the  air,  or  by  mixture  even  with  distilled  water, 
if  this  has  had  an  opportunity  of  absorbing 
carbon  dioxide  from  the  atmosphere.  It  af- 
fords precipitates  also  with  the  alkalies,  alka- 
line earths,  and  their  carbonates,  with  sulphuric 

1  Crystallized  Lead  Subacetate. — Jeannel  prepares 
crystallized  lead  subacetate  in  accordance  with  the 
following  formula.  Triturate  six  parts  of  neutral 
lead  acetate  with  two  parts  of  pure  litharge,  and  add 
one  part  of  water.  Heat  in  a  porcelain  dish,  stir- 
ring with  a  glass  rod,  until  fusion  and  finally 
ebullition  occur.  After  two  or  three  minutes  of 
boiling,  filter  through  paper  in  a  funnel  heated  by 
a  sand  bath.  Allow  to  cool  and  crystallize.  (J.  P. 
C,    4e    sen,    xl.    54.) 
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and  hydrochloric  acids  free  or  combined,  with 
hydrogen  sulphide  and  the  sulphydrates,  with 
the  soluble  iodides  and  chlorides,  and,  accord- 
ing to  Thenard,  with  solutions  of  nearly  all 
neutral  salts.  Solutions  of  gum,  tannin,  most 
vegetable  coloring  principles,  and  many  animal 
substances,  particularly  albumin,  produce  with 
it  precipitates  consisting  of  the  substance  added 
and  lead  oxide.  It  should  be  kept  in  well- 
stoppered  bottles.  It  is  known  to  contain  a 
salt  of  acetic  acid  by  emitting  an  acetous  odor 
when  treated  with  sulphuric  acid,  and  a  salt 
of  lead  by  yielding  a  white  precipitate  with  an 
alkaline  carbonate,  a  yellow  one  with  potassium 
iodide,  and  a  black  one  with  hydrogen  sul- 
phide. It  is  distinguished  from  the  solution 
of  lead  acetate  by  being  precipitated  by  gum 
arabic.  For  a  method  (other  than  the  official) 
of  assaying  this  solution  volumetrically,  see  P. 
J.,  1886,  656. 

Uses. — This  solution  is  astringent  and  seda- 
tive, but  is  employed  only  as  an  external  appli- 
cation. It  is  highly  useful  in  inflammation 
arising  from  sprains,  bruises,  burns,  blisters, 
etc.,  to  which  it  is  applied  by  means  of  linen 
cloths,  which  should  be  removed  as  fast  as 
they  become  dry.  It  always,  however,  requires 
to  be  diluted.  From  four  fluidrachms  to  a 
fluidounce  (15  to  30  Cc),  added  to  a  pint 
(480  Cc.)  of  distilled  water,  forms  a  solution 
sufficiently  strong  in  ordinary  cases  of  external 
inflammation.  When  applied  to  the  skin  de- 
nuded of  the  cuticle,  the  solution  should  be  still 
weaker,  as  constitutional  effects  might  result 
from  the  absorption  of  the  lead.  Paralysis  is 
said  to  have  been  produced  by  its  local  action ; 
and  poisoning  by  its  injection  for  gonorrhoea 
has  been  reported.  (Dublin  Journ.  Med.  Sci., 
1874.)  The  solution  has  the  common  name 
of  Goulard's  extract,  derived  from  a  surgeon 
of  Montpellier  by  whom  it  was  introduced  into 
general  notice,  though  previously  employed. 

Off.  Prep. — Oratum  Plumbi  Subacetatis, 
U.  8.;  Liquor  Plumbi  Subacetatis  Dilutus,  U.  8., 
Br. 

LIQUOR  PLUMBI  SUBACETATIS 
DILUTUS.  U.  S.,  Br. 

DILUTED  SOLUTION  OF  LEAD  SUBACETATE 
[Lead  Water] 

(H'quor  plum'bl  sub-ac-e-ta'tls  di-lu'tus) 

"An  aqueous  liquid,  which  should  contain 
about  1  percent,  of  Lead  Subacetate."    U.  S. 

Aqua  Saturnlna  ;  Goulard's  Lotion.  Goulard  Water, 
Br. ;  Diluted  Solution  of  Subacetate  of  Lead  ;  Lotion 
a  1' Acetate  de  Plomb,  Fr.  Cod. ;  Eau  de  Saturne, 
Eau  de  Goulard,  Eau  blanche,  Fr. ;  Aqua  Plumbi, 
P.  O.;  Bleiwasser,  Kuhlwasser,  O. 

*  "  Solution  of  Lead  Subacetate,  forty  gram- 
mes [or  1  ounce  av.,  180  grains]  ;  Distilled 
Water,  a  sufficient  quantity,  to  make  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains]. 
Mix  the  Solution  of  Lead  Subacetate  with 
enough  Distilled  Water,  previously  boiled  and 


cooled,  to  make  the  product  weigh  one  thou- 
sand grammes  [or  35  ounces  av.,  120  grains]. 
Keep  the  Solution  in  well-stoppered  bottles." 
U.  S. 

"  Strong  Solution  of  Lead  Subacetate,  2  ft. 
drachms  (Imperial  measure)  or  5  cubic  centi- 
metres; Alcohol  (90  per  cent.),  2  ft.  drachms 
(Imp.  meas.)  or  5  cubic  centimetres;  Distilled 
Water,  a  sufficient  quantity.  Mix  the  Alcohol 
with  nineteen  and  a  half  fluid  ounces  (Imp. 
meas.)  or  three  hundred  and  ninety  cubic  centi- 
metres of  recently  boiled  and  cooled  Distilled 
Water;  add  the  Strong  Solution  of  Lead  Sub- 
acetate and  shake."    Br. 

In  the  U.  S.  D.  comments  on  the  U.  S.  pro- 
cess of  1850  it  was  stated  that  the  strength  of 
our  official  preparation,  though  double  what 
it  formerly  was,  might  be  still  further  in- 
creased with  propriety.  In  the  edition  of  the 
U.  S.  Pharmacopoeia  of  1870  the  proportion 
was  increased  from  two  to  three  fluidrachms 
to  the  pint,  and  this  proportion  has  been  prac- 
tically retained  in  the  preparation  now  official. 
The  direction  to  dilute  the  strong  solution  with 
distilled  water  previously  boiled  and  cooled  is 
an  improvement,  as  even  the  small  amount  of 
carbon  dioxide  dissolved  in  distilled  water 
usually  made  the  lead  water  cloudy.  Owing  to 
the  liability  to  serious  results  due  to  the  fre- 
quent confounding  of  the  name  lime  water  and 
lead  water,  it  is  safer  to  dispense  lead  water  in 
a  slightly  opalescent  condition,  while  lime  water 
should  be  perfectly  transparent.  The  Br. 
preparation,  though  stronger  than  the  old  one 
of  the  London  College,  is  still  feeble.  The 
minute  proportion  of  alcohol  in  the  British 
solution  can  have  little  effect.  The  preparation 
should  be  excluded  from  the  air  as  much  as 
possible. 

LIQUOR  POTASSII  ARSENITIS. 

U.  S.  (Br.) 

SOLUTION  OF  POTASSIUM  ARSENITE 
[Fowler's  Solution] 

(Ii'quor    po-tfis'sl-l    ai-so-nl'tis) 

"An  aqueous  solution,  which  should  contain 
Potassium  Arsenite  corresponding  in  amount  to 
1  percent,  of  arsenic  trioxide."  U.  S.  "  110 
minims  contain  1  grain  of  Arsenious  Anhy- 
dride; 100  cubic  centimetres  contain  1  gram- 
me."   Br. 

Liquor  Arsenicalis,  Br. ;  Arsenical  Solution ; 
Solutio  Arsenicalis  Fowleri,  Kali  Arsenicosum  Solu- 
tum ;  Solute  d'Arsgnite  de  Potasse,  Fr.  Cod. ;  Li- 
queur de  Fowler,  Liqueur  arsenicale  de  Fowler, 
Fr.;  Liquor  Kalii  arsenicosi,  P.  O. ;  Fowlersche  Trop- 
fen,  Fowlersche  Losung,  O. ;  Soluzione  alcalina  di 
arsenito  de  potassio,  Liquore  del  Fowler,  It. ;  Solucion 
de  arsenito  potasico,  Licor  arsenical  de  Fowler,  Sp. 

*  "Arsenic  Trioxide,  in  fine  powder,  ten  gram- 
mes [or  154  grains] ;  Potassium  Bicarbonate, 
twenty  grammes  [or  309  grains] ;  Compound 
Tincture  of  Lavender,  thirty  grammes  [or  1 
ounce  av.,  26  grains]  ;  Distilled  Water,  a  suffi- 
cient quantity,  to  make  one  thousand  grammes 
[or  35  ounces  av.,  120  grains].    Boil  the  Arsenic 
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Trioxide  and  Potassium  Bicarbonate,  in  a  tared 
dish,  with  one  hundred  grammes  [or  3  ounces 
av.,  231  grains]  of  Distilled  Water,  until  solu- 
tion has  been  effected.  Then  add  enough  Dis- 
tilled Water  to  make  the  solution  weigh  nine 
hundred  and  seventy  grammes  [or  34  ounces 
av.,  94  grains],  and,  lastly,  add  the  Compound 
Tincture  of  Lavender.  Filter  through  paper." 
U.S. 

"Arsenious  Anhydride,  in  powder,  87£  grains 
(Imperial)  or  10  grammes;  Potassium  Car- 
bonate, 87 £  grains  (Imp.)  or  10  grammes;  Com- 
pound Tincture  of  Lavender,  5  fl.  drachms 
(Imp.  meas.)  or  31.25  cubic  centimetres;  Dis- 
tilled Water,  a  sufficient  quantity.  Heat  the 
Arsenious  Anhydride  and  the  Potassium  Car- 
bonate with  ten  fl.  ounces  (Imp.  meas.)  or  five 
hundred  cubic  centimetres  of  Distilled  Water 
in  a  one-pint  (or  one-litre)  flask  until  a  clear 
solution  is  obtained;  cool;  add  the  Compound 
Tincture  of  Lavender  and  sufficient  Distilled 
Water  to  produce  one  pint  (Imp.  meas.)  or  one 
thousand  cubic  centimetres  of  the  Solution." 
Br.     The  sp.  gr.  of  this  solution  is  about  1.010. 

This  preparation  originated  with  Fowler  of 
Stafford,  England,  and  was  intended  as  a  sub- 
stitute for  the  celebrated  remedy  known  under 
the  name  of  "  the  tasteless  ague  drop."  The 
strength  of  the  present  official  solution  is  some- 
what greater  than  that  of  the  Fowler's  solution 
of  U.  S.  P.  1870;  it  now  contains  potassium 
arsenite  corresponding  in  amount  to  1  per 
cent,  of  arsenic  trioxide,  and  the  British  solu- 
tion has  been  made  to  correspond  with  this.  It 
is  a  potassium  arsenite  dissolved  in  water,  and 
is  formed  by  the  combination  of  the  arsenic  tri- 
oxide with  the  potassium  of  the  bicarbonate  or 
carbonate,  carbon  dioxide  being  evolved.  In 
the  present  U.  S.  process  the  bicarbonate  has 
been  preferred  to  the  cai-bonate,  and  in  order 
to  expedite  the  process  the  quantity  has  been 
doubled.  As  the  bicarbonate  is  decomposed  to 
carbonate  by  boiling  water,  there  is  present  in 
the  finished  solution  some  potassium  carbonate. 
According  to  M.  H.  Buignet,  ebullition  disen- 
gages the  carbon  dioxide  slowly,  so  that  after 
four  hours'  boiling  the  solution  still  retains 
about  one-sixth  of  this  gas.  (J.  P.  C,  1856,  p. 
440.)  The  name  by  which  the  preparation  is 
designated  in  the  U.  S.  Pharmacopoeia  is  the 
more  correct.  The  contact  of  arsenic  trioxide 
with  potassium  bicarbonate  in  the  presence  of  a 
small  quantity  of  boiling  water  gives  rise  to 
effervescence  with  decomposition  of  bicarbonate. 
It  has,  however,  been  denied  that  potassium 
carbonate  is  decomposed  by  arsenic  trioxide, 
which  is  supposed  to  be  merely  held  by  it  in 
solution,  and,  in  this  view  of  the  nature  of  the 
preparation,  the  British  name  of  Arsenical  Solu- 
tion would  be  appropriate.  The  compound 
spirit  of  lavender  is  added  to  give  it  taste  and 
prevent  its  being  mistaken  for  water.  For 
Oldberg's  process,  see  Proc.  A.  Ph.  A.,  1893, 
430 ;  see  also  A.  J.  P.,  1895,  403. 

In  making  this  preparation  care  should  be 
taken  that  the  arsenic  trioxide  is  pure.     This 


object  is  best  secured  by  using  the  form  which 
comes  in  small  pieces  instead  of  the  commercial 
powder,  and  powdering  the  lumps  in  a  mortar. 
Calcium  sulphate  is  a  common  impurity  in  the 
powdered  oxide,  and  if  present  will  remain  un- 
dissolved, and  cause  the  solution  to  be  weaker 
than  it  should  be.  Another  insoluble  impurity 
in  the  powdered  oxide  is  calcium  arsenite,  which 
is  sometimes  present  to  the  amount  of  25  per 
cent.  (Buignet.)  Hence,  if  the  arsenic  trioxide 
does  not  entirely  dissolve  the  solution  must  be 
rejected. 

Properties. — Solution  of  potassium  arsenite 
is  a  transparent  liquid,  having  slightly  the  color, 
taste,  and  odor  of  the  compound  tincture  of  lav- 
ender. It  has  an  alkaline  reaction.  It  is  de- 
composed by  the  usual  reagents  for  arsenic,  by 
silver  nitrate,  the  salts  of  copper,  lime  water, 
and  hydrogen  sulphide,  and  is  incompatible  with 
the  infusions  and  decoctions  of  cinchona.  Be- 
fore hydrogen  sulphide  will  act,  the  solution 
must  be  acidulated  with  some  acid,  as  hydro- 
chloric or  acetic.  "  If  24.6  Gm.  of  Solution  of 
Potassium  Arsenite  be  diluted  with  water  to  100 
Cc,  the  mixture  very  slightly  acidified  with 
diluted  hydrochloric  acid,  and  then  made  alka- 
line with  2  Gm.  of  sodium  bicarbonate,  it  should 
require  not  less  than  50  Cc.  of  tenth-normal 
iodine  V.S.  to  produce  a  permanent  yellow  tint 
(corresponding  to  1  Gm.  of  arsenic  trioxide  in 
100  Gm.  of  the  solution)."  U.  S.  "A  reddish 
Liquid,  alkaline  to  test-papers,  and  having  the 
odor  of  lavender.  25  cubic  centimetres,  neu- 
tralized with  hydrochloric  acid,  and  diluted  with 
water,  should  discharge  the  color  of  50.8  to 
50.9  cubic  centimetres  of  the  volumetric  solu- 
tion of  iodine,  the  presence  of  a  slight  excess  of 
sodium  bicarbonate  being  maintained  through- 
out the  operation.  110  minims  contain  1  grain 
of  Arsenious  Anhydride;  100  cubic  centi- 
metres contain  1  gramme."  Br.  According  to 
R.  Fresenius,  solutions  of  alkaline  arsenites 
slowly  absorb  oxygen  from  the  air,  and  are  in 
part  converted  into  arsenates.  Hence  the 
propriety  of  keeping  this  solution  in  small 
bottles  well  filled.  Mohr  states  that  the  alkaline 
reaction  of  the  official  solution  delays  the 
change,  and  experience  has  confirmed  this  state- 
ment. The  slight  precipitate  found  in  this 
solution  after  keeping  proved  to  be  silicic  acid, 
caused  by  the  action  of  the  alkaline  solution  on 
the  glass  container. 

Uses. — This  solution  has  the  general  action  of 
the  arsenical  preparations  on  the  animal  econ- 
omy, already  described  under  the  head  of 
Arseni  Trioxidum.  Its  liquid  form  makes  it 
convenient  for  exhibition  and  gradual  increase, 
and  it  is  the  preparation  generally  resorted  to 
when  arsenic  is  given  internally.  It  has  been 
much  employed  in  intermittent  fever.  In  chorea 
it  is  almost  a  specific,  and  in  nervous  diseases  of 
debility  it  is  often  very  useful.  In  malarial 
affections  and  chorea  it  should  be  administered 
in  ascending  doses  until  the  puffiness  about  the 
eyes  or  disturbance  of  the  bowels  betrays  the 
arsenical    impression.     Fowler's    solution    is    a 
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very  valuable  remedy  in  various  skin  diseases, 
and  has  the  great  advantage  over  the  solid 
preparations  that  the  dose  may  be  readily  in- 
creased from  day  to  day.  One  hundred  minims 
of  the  solution  contain  the  equivalent  of  very 
nearly  one  grain  of  arsenic  trioxide.  For  the 
peculiar  effects  upon  the  human  organism,  see 
Arseni  Trioxidum. 

Duflos's  antidote  to  the  poisonous  effects  of 
Fowler's  solution,  and  of  the  salts  of  the  acids 
of  arsenic  generally,  is  ferric  acetate  with  excess 
of  base,  made  by  dissolving  freshly  precipi- 
tated ferric  hydroxide  in  acetic  acid  to  satura- 
tion, adding  an  equal  quantity  of  the  hydroxide 
to  the  solution,  and  diluting  the  whole  with  water 
to  the  consistence  of  cream.  If  the  official 
solution  of  ferric  acetate  be  used  in  an  emer- 
gency, the  free  acid  should  first  be  neutralized 
with  a  little  ammonia. 

Dose,  of  potassium  arsenite  solution,  three  to 
five  minims  (0.2  to  0.3  Cc). 

LIQUOR  POTASSII  CITRATIS.  U.  S. 

SOLUTION  OF  POTASSIUM  CITRATE 
[Neutral  Mixture] 

(li'quor    po-tae'el-I    cj-tra'tls) 

"An  aqueous  liquid,  containing  in  solution  not 
less  than  8  percent,  of  anhydrous  Potassium 
Citrate  [ CsH4( OH)  (COOK )»  =  304.2],  with 
small  amounts  of  citric  and  carbonic  acids." 
U.  S. 

Mlstura  Potassii  Citratis ;  Liquor  Kalll  Cltricl  : 
Citrate  de  Potasse  liquide.  Fr. ;  Fliissiges  Citronen- 
saures    Kali,    Kaliumcitratlosung,    0. 

*  "  Potassium  Bicarbonate,  eight  grammes  [or 
123  grains] ;  Citric  Acid,  six  grammes  [or  92 
grains]  ;  Distilled  Water,  a  sufficient  quantity, 
to  make  one  hundred  cubic  centimeters  [or  3 
fluidounces,  183  minims].  Dissolve  the  Potas- 
sium Bicarbonate  and  the  Citric  Acid,  each,  in 
forty  cubic  centimeters  [or  1  fluidounce,  169 
minims]  of  Distilled  Water.  Filter  the  solu- 
tions separately,  and  wash  the  filters  with 
enough  Distilled  Water  to  obtain,  in  each  case, 
fifty  cubic  centimeters  [or  1  fluidounce,  331 
minims].  Finally,  mix  the  two  solutions,  and, 
when  effervescence  has  nearly  ceased,  transfer 
the  liquid  to  a  bottle.  This  preparation  should 
be  freshly  made  when  wanted."    U.  S. 

Solution  of  Potassium  Citrate  has  been  made 
identical  with  the  mixture  formerly  official  as 
Mistura  Potassii  Citratis;  nevertheless,  the  mix- 
ture made  with  lemon  juice  will  continue  to  be 
preferred  by  some  practitioners;  its  formula  is 
therefore  retained   here   as  a  foot-note.1     The 


1  Mistura  Potassii  Citratis,  V.  S.  1880.  Mixture  of 
Citrate  of  Potassium.  [Neutral  Mixture.]  Mistura 
Heutralis ;  Potion  gaeeuse  (effervescente).  Fr. 
"  Fresh  Lemon  Juice,  strained,  one  hundred  parts 
[or  four  fluidounces]  ;  Bicarbonate  of  Potassium, 
a!  out  ten  parts,  or,  a  sufficient  quantity.  Add  the 
Picarbonate  of  Potassium  gradually  to  the  Lemon 
Juice  until  it  is  neutralized.  This  preparation 
should  be  freshly  made,  when  wanted   for  use." 

In  this  preparation  the  potassium  of  the  bicar- 
bonate unites  with  the  citric  acid  of  the  lemon  juice 


official  solution  is  stronger  than  the  mixture, 
and  is  more  definite  in  composition;  lemon  juice 
varies  in  strength,  and  consequently  the  amount 
of  potassium  citrate  in  the  resulting  mixture 
cannot  be  uniform.  On  the  other  hand,  the  mix- 
ture is  much  to  be  preferred  on  account  of  its 
more  agreeable  taste.  An  improvement  has 
been  made  in  the  present  official  solution  in 
directing  the  acid  and  the  alkaline  salt  to  be  dis- 
solved separately,  and  the  direction  to  dispense 
the  preparation  in  a  fresh  condition  will  un- 
doubtedly lead  to  the  keeping  of  the  filtered 
solutions,  by  the  pharmacist,  in  separate  bottles, 
and  mixing  in  equal  measures  or  weights  when 
prescribed.  The  solutions  keep  well  for  a  con- 
siderable length  of  time,  and  the  greater  con- 
venience and  saving  of  time  and  labor,  besides 

and  carbon  dioxide  is  liberated.  The  result,  therefore, 
is  a  solution  of  potassium  citrate  in  water  Impreg- 
nated with  carbon  dioxide,  with  the  flavor  from  the 
lemon  juice.  The  solution  has  a  greenish-yellow  color, 
and  It  is  not  usually  dispensed  in  a  perfectly  trans- 
parent condition,  owing  to  the  difficulty  of  filtering 
out  the  very  fine  albuminous  precipitate  found  In 
lemon  juice.  About  48  grains  of  the  crystals  of  the 
bicarbonate,  33  grains  of  the  pure  and  perfectly  dry 
carbonate,  or  45  grains  of  the  hydrated  carbonate 
found  in  commerce,  are  sufficient  to  saturate  a 
fluidounce  of  good  lemon  juice,  but  the  strength 
of  the  juice  is  variable,  and  the  carbonate  is  apt 
to  absorb  moisture  from  the  air.  so  that  precision 
as  to  quantities  cannot  be  readily  attained.  Hence 
the  propriety  of  the  direction,  in  the  process  for  the 
neutral  mixture,  to  add  the  alkaline  carbonate  to  satu- 
ration. The  point  of  saturation  may  be  determined  by 
the  cessation  of  effervescence,  by  the  absence  of  either 
an  acid  or  an  alkaline  taste,  and  still  more  accurately 
by  litmus  paper,  which  should  not  be  rendered  bright 
red  by  the  solution,  or  blue  If  previously  reddened 
by  an  acid.  The  Inequality  of  strength  In  the  lemon 
juice  renders  the  neutral  mixture  prepared  with 
it  more  or  less  uncertain,  though,  if  the  apothecary 
selects  ripe  and  sound  fruit,  and  expresses  the  juice 
himself,  the  preparation  will  be  found  to  approach 
sufliciently  near  a  uniform  standard  for  all  practical 
purposes.  Nevertheless,  If  the  physician  wishes  abso- 
lute precision,  he  may  order  the  neutral  mixture 
to  be  made  with  crystallized  citric  acid,  as  directed 
in  Liquor  Potassii  Citratis;  or  he  may  pursue  the 
following  plan,  suggested  in  former  editions  of  this 
work.  Dissolve  two  drachms  of  potassium  bicar- 
bonate in  two  fluidounces  of  water ;  saturate  the 
solution  with  good  fresh  lemon  juice  and  strain ; 
and,  lastly,  add  enough  water  to  make  the  mixture 
measure  six  fluidounces.  A  fluidounce  is  the  dose 
of   this  solution. 

Effervescing  Draught. — Under  this  name,  potas- 
sium citrate  is  often  prepared  extemporaneously,  and 
given  in  the  state  of  effervescence.  The  most  con- 
venient mode  of  exhibition  is  to  add  to  a  fluidounce 
of  a  mixture  consisting  of  equal  parts  of  lemon 
juice  and  water,  half  a  fluidounce  of  a  solution  con- 
taining fifteen  grains  of  potassium  carbonate,  or 
twenty  grains  of  the  bicarbonate.  Should  effer- 
vescence not  occur,  as  sometimes  happens,  when  the 
carbonate  is  used,  in  consequence  of  the  weakness 
of  the  lemon  juice,  more  of  the  juice  should  be 
added  ;  as.  unless  sufficient  acid  be  present  to  neutral- 
ize the  alkalinity,  part  of  the  carbonate  will  pass  into 
the  state  of  bicarbonate,  and  the  gas  be  prevented 
from  escaping.  The  fifteen  grains  of  potassium  car- 
bonate above  mentioned  are  scarcely  sufficient  to 
saturate  the  lemon  juice,  if  of  ordinary  strength ; 
but  a  little  excess  of  the  acid  renders  the  preparation 
more  agreeable  to  the  taste.  Some  prefer  the  bicar- 
bonate in  the  preparation  of  the  effervescing  draught, 
because  it  will  always  effervesce  with  lemon  juice, 
no  matter  what  may  be  the  strength  of  the  latter. 
But  this  is  an  objection.  The  carbonate  serves,  by 
the  absence  of  effervescence,  to  indicate  when  the 
lemon  iuice  is  very  weak  in  acid,  and  the  defect 
may  then  be  easily  remedied  by  the  addition  of  more 
juice.  When  the  bicarbonate  is  used,  if  there  should 
be  a  deficiency  of  acid,  it  is  not  discovered,  and 
the  patient  takes  a  considerable  portion  of  unde- 
composed  bicarbonate,  instead  of  the  full  quantity 
of  citrate  intended. 
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the  satisfaction  of  dispensing  an  effervescing 
solution,  will  be  strong  inducements  to  adopt 
this  course. 

Properties. — The  U.  S.  Pharmacopoeia  de- 
scribes the  solution  as  "  a  clear,  colorless  liquid, 
odorless,  having  a  mildly  saline  taste,  and  a 
slightly  acid  reaction.  It  should  conform  to  the 
reactions  and  tests  for  an  aqueous  solution  of 
the  salt  given  under  Potassii  Citras.  If  10.14 
Gm.  of  Solution  of  Potassium  Citrate  be  evap- 
orated to  dryness  and  then  thoroughly  carbon- 
ized at  a  temperature  not  exceeding  a  low  red 
heat,  and  the  residue  extracted  with  boiling  dis- 
tilled water  until  the  washings  cease  to  react 
with  methyl-orange  T.S.,  the  filtrate  should  re- 
quire, for  complete  neutralization,  not  less  than 
16  Cc.  of  half-normal  sulphuric  acid  V.S., 
methyl-orange  T.S.  being  used  as  indicator 
(each  Ce.  of  the  half-normal  sulphuric  acid  V.S. 
consumed  representing  0.5  percent,  of  anhy- 
drous Potassium  Citrate)."     U.  S. 

Uses. — The  solution  of  potassium  citrate  has 
long  been  used  under  the  name  of  neutral  mix- 
ture, saline  mixture,  or  effervescing  draught. 
It  formerly  was  much  used  as  a  refrigerant 
diaphoretic,  in  cases  of  fever  with  dry  skin,  but 
has  been  largely  superseded  by  the  more  potent 
antipyretics.  In  some  cases,  however,  it  makes 
a  useful  vehicle  for  the  administration  of  anti- 
pyrine  and  similar  drugs.  The  effervescing 
draught  is  especially  valuable  in  malarial,  re- 
mittent and  other  fevers,  when  there  is  great 
irritability  of  the  stomach.  The  whole  of  the 
effervescing  draught  made  in  accordance  with 
the  formula  (page  732)  may  be  taken  at  once, 
the  dose  being  repeated  in  from  one  to  three 
hours  according  to  the  symptoms. 

Dose,  of  official  solution,  four  fluidrachms 
(15  Cc). 

LIQUOR  POTASSII  HYDROXIDI. 

U.  S.  (Br.) 

SOLUTION  OF  POTASSIUM  HYDROXIDE 
[Liquor  Potassas,  Pharm.  1890,  Solution  of  Potassa] 

(li'quor    po-tas'si-I   hy-drox'i-dl ) 

"An  aqueous  solution,  containing  about  5 
percent,  of  Potassium  Hydroxide  [KOH  — 
55.74]."  U.  S.  "An  aqueous  solution  contain- 
ing in  110  minims  6.2  grains,  or  in  1  fluid  ounce 
27  grains  of  potassium  hydroxide,  KOH."  Br. 

Liquor  Potassa;,  Br. ;  Kali  Hydricum  Solutum, 
Lixivium  Causticum ;  Solution  of  Potash ;  Potasse 
caustique  liquide,  Lessive  caustique,  Fr. ;  Liquor 
Kali  Caustici,  P.  O.;  Aetzkalilauge,   Kalilauge,   G. 

*  "  Potassium  Hydroxide,  sixty  grammes  [or 
2  ounces  av.,  51  grains] ;  Distilled  Water,  nine 
hundred  and  forty  grammes  [or  33  ounces  av., 
69  grains],  to  make  one  thousand  grammes  [or 
35  ounces  av.,  120  grains].  Dissolve  the  Po- 
tassium Hydroxide  in  the  Distilled  Water.  The 
Potassium  Hydroxide  used  in  this  process 
should  be  of  the  full  strength  and  quality  di- 
rected  by    the    Pharmacopoeia    (85    percent.). 


Potassium  Hydroxide  of  any  other  strength, 
however,  may  be  used,  if  a  proportionately 
larger  or  smaller  quantity  be  taken,  the  proper 
amount  for  the  above  formula  being  ascer- 
tained by  dividing  5100  by  the  percentage 
of  absolute  Potassium  Hydroxide  contained 
therein.  Solution  of  Potassium  Hydroxide 
should  be  kept  in  bottles  made  of  green  glass, 
and  provided  with  glass  stoppers  coated  with 
paraffin    or  petrolatum."    U.   S. 

In  the  U.  S.  P.  (8th  Rev.)  the  only  process 
for  making  this  solution  is  the  simple  one  of 
dissolving  potassium  hydroxide  in  sufficient 
distilled  water  to  make  a  5  per  cent,  solution, 
the  former  process  of  decomposing  potassium 
bicarbonate  with  lime  and  mixing  with  water 
having  been  dropped.  As  this  is  sometimes 
used  it  is  appended.1 

The  British  Pharmacopoeia  1898  does  not 
give  a  detailed  process,  merely  specifying  that 
one  fluidounce  shall  contain  twenty-seven  grains 
of  potassium  hydroxide. 

According  to  Wbhler,  solution  of  pure  potas- 
sium hydroxide  for  analytical  purposes  may 
be  conveniently  obtained  by  exposing  for  half 
an  hour  to  a  moderate  red  heat,  in  a  copper 
crucible,  one  part  of  pure  potassium  nitrate, 
and  two  or  three  parts  of  copper  cut  into  small 
pieces.  The  resulting  mass,  consisting  of  po- 
tassium hydroxide  and  black  oxide  of  copper, 
is  treated  with  water,  and  the  solution  poured 
into  a  narrow  cylindrical  vessel,  where  it  is 
left  until  it  gets  perfectly  clear  by  the  deposi- 
tion of  the  oxide  of  copper.  It  is  then  drawn 
off,  and  kept  in  well-stoppered  bottles.  (Chem. 
Gaz.,  Nov.  15,  1853,  p.  429.)  Graf  and  Riegel 
assert  that  potassium  hydroxide,  thus  obtained, 
contains  potassium  nitrate  and  nitrite,  but  A. 
Geuther  found  it  perfectly  pure,  when  the  pro- 
cess was  properly  conducted.  (Chem.  Gaz., 
June  1,  1856.)  A  pure  hydroxide  may  also  be 
obtained  by  the  process  of  Mohr,  which  con- 
sists in  precipitating  solution  of  potassium  sul- 
phate with  caustic  baryta,  obtained  from  the 
nitrate.  Thus  procured,  the  alkali  is  entirely 
free  from  chlorine,  silica,  and  sulphuric  acid. 
(P.  J.,  xvi.  310.) 

1  Liquor  Potassa,  U.  S.  P.  1890. — An  aqueous  solu- 
tion of  Potassium  Hydrate  [KOH  =  55.99]  contain- 
ing about  5  per  cent,  of  the  hydrate.  "  Potassium 
Bicarbonate,  eighty-five  grammes  [or  3  ounces  av.]  ; 
Lime,  forty  grammes  [or  1  ounce  av.,  180  grains]  ; 
Distilled  Water,  a  sufficient  quantity.  Dissolve  the 
Potassium  Bicarbonate  in  four  hundred  cubic  centi- 
meters [or  13  fluidounces,  252  minims]  of  Distilled 
Water,  heat  the  solution  until  effervescence  ceases, 
and  then  increase  the  heat  to  the  boiling  point  of 
the  liquid.  Slake  the  Lime  with  about  twenty  cubic 
centimeters  [or  325  minims]  of  Distilled  Water, 
then  mix  it  well  with  four  hundred  cubic  centimeters 
[or  13  fluidounces,  252  minims]  of  Distilled  Water, 
pour  the  mixture  into  a  tared  flask,  and.  having 
heated  it  to  boiling,  gradually  add  to  it  the  solution 
of  Potassium  Bicarbonate,  and  boil  during  ten  min- 
utes. Then  add  enough  Distilled  Water  to  the  flask 
to  make  the  contents  weigh  one  thousand  gram- 
mes [or  35  ounces  a  v.,  120  grains],  and  set  the 
flask  aside,  well  stoppered,  until  the  contents  are 
cold.  Lastly,  strain  the  liquid  through  linen,  set 
it  aside  in  a  well-stoppered  bottle  until  It  has 
become  clear  by  subsidence,  and  separate  the  clear 
solution  by  decantation,  or  by  means  of  a  siphon." 
U.  8.  1890. 
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Properties. — Solution  of  potassium  hydrox- 
ide is  "  a  clear,  colorless  liquid,  odorless,  hav- 
ing a  very  acrid  and  caustic  taste,  and  a 
strongly  alkaline  reaction.  Specific  gravity: 
about  1.046  at  25°  C.  (77°  F.).  It  should 
conform  to  the  reactions  and  tests  for  an  aque- 
ous solution  of  potassium  hydroxide  given 
under  Potassii  Hydroxidum.  To  neutralize  28 
(27.87)  Gm.  of  Solution  of  Potassium  Hy- 
droxide should  require  about  25  Cc.  of  normal 
sulphuric  acid  V.S.,  methyl-orange  T.S.  being 
used  as  indicator  (each  Cc.  of  normal  sulphuric 
acid  V.S.  indicating  0.2  percent,  of  absolute 
Potassium  Hydroxide)."  U.  S.  "A  colorless, 
odorless,  and  transparent  liquid  having  a  nau- 
seous taste.  It  is  strongly  alkaline.  It  should 
not  yield  any  characteristic  reaction  with  the 
tests  for  lead,  copper,  arsenium,  iron,  alumin- 
ium, calcium,  magnesium,  sodium,  or  ammo- 
nium, and  should  be  free  from  more  than  traces 
of  carbonates,  chlorides,  or  sulphates.  Specific 
gravity  1.058.  9  cubic  centimetres  should  re- 
quire for  neutralization  10  cubic  centimetres 
of  the  volumetric  solution  of  sulphuric  acid, 
corresponding  to  0.557  gramme  of  potassium 
hydroxide,  KOH,  or  to  6.19  grammes  in  100 
cubic  centimetres,  or  to  5.85  grammes  in  100 
grammes.  Solution  of  Potash  should  be  pre- 
served in  a  green  glass  bottle  furnished  with  an 
air-tight  stopper."  Br.  It  acts  rapidly  on  ani- 
mal and  vegetable  substances,  and  when  rubbed 
between  the  fingers  produces  a  soapy  feeling, 
in  consequence  of  a  partial  solution  of  the 
cuticle.  It  dissolves  gum,  resins,  and  extrac- 
tive matter,  and  forms  soap  with  oily  and  fatty 
bodies.  Lead  may  be  detected  by  a  black  pre- 
cipitate produced  by  ammonium  sulphydrate. 
When  solution  of  potassium  hydroxide  is  used 
as  a  test  for  diabetic  urine,  it  should  be  free 
from  lead,  the  presence  of  which  renders  the 
test  ambiguous.  With  hydrochloric  acid  and 
platinic  chloride  it  produces  a  yellow  pre- 
cipitate, showing  that  the  alkali  present  is 
potassium  hydroxide.  It  is  incompatible  with 
acids,  acidulous  salts,  and  all  metallic  and 
earthy  salts  held  in  solution  by  an  acid;  also 
with  all  ammoniacal  salts,  and  with  calomel 
and  corrosive  sublimate.  The  two  official  solu- 
tions of  potassium  hydroxide  vary  in  strength, 
the  U.  S.  solution  having  the  sp.  gr.  1.046  at 
25°  C.  (77°  F.)  and  the  Br.  1.058.  These 
solutions  are  very  dilute,  that  of  the  U.  S. 
Pharm.,  which  is  the  weaker,  containing  only 
5  per  cent,  of  potassium  hydroxide;  the  per- 
centage of  potassium  hydroxide  in  the  solution 
of  the  Br.  Pharm.  is  5.85.  On  account  of  its 
strong  attraction  for  carbon  dioxide,  solution 
of  potassium  hydroxide  should  be  carefully 
preserved  from  contact  with  the  air. 

Uses. — Solution  of  potassium  hydroxide  is 
antacid,  diuretic,  and  antilithie,  and  was  for- 
merly much  used,  but,  on  account  of  its  irri- 
tant properties,  has  been  superseded  by  the 
carbonated  alkalies. 

Dose,  ten  to  thirty  minim*  (0.6  to  1.8  Cc). 

Off.  Prep. — Fluidextractum  Senegae,  U.  8. 


LIQUOR    POTASSII   PERMANGANATIS. 
Br. 

SOLUTION  OF  POTASSIUM  PERMANGANATE 
( li'quor    po-tas'si-i    per-man'ga-na'tis ) 

Solute  de  Permanganate  de  Potasse,  Fr.;  Kalium- 
permanganatlosung,  O. 

"Potassium  Permanganate,  87 i  grains  (Im- 
perial) or  10  grammes;  Distilled  Water,  a  suffi- 
cient quantity.  Dissolve  the  Potassium  Per- 
manganate in  sufficient  Distilled  Water  to  pro- 
duce one  pint  (Imp.  meas.)  or  one  thousand 
cubic  centimetres  of  the  Solution.  110  minims 
contain  1  grain  of  potassium  permanganate; 
100  cubic  centimetres  contain  1  gramme."    Br. 

This  is  an  unstable  1  per  cent,  solution  of 
potassium  permanganate  which  decomposes 
upon  exposure  and  deposits  manganese  oxides. 

Dose,  of  the  British  Pharmacopoeia,  from 
two  to  four  fluidrachms  (7.5  to  15  Cc),  equiv- 
alent to  from  1.1  to  2.2  grains  of  the  salt. 
Very  few  stomachs  will  bear  more  than  one 
grain   (0.065  Gm.)  of  the  permanganate. 

LIQUOR  QUASSIA  CONCENTRATUS. 
Br. 

CONCENTRATED  SOLUTION  OF  QUASSIA 

(li'quor  quas'si-ae  con-c6n-tra'tus) 

"  Quassia  Wood,  in  No.  40  powder,  2  ounces 
(Imperial)  or  100  grammes;  Alcohol  (20  per 
cent.),  22  fl.  ounces  (Imp.  meas.)  or  1100  cubic 
centimetres  or  a  sufficient  quantity.  Mix  the 
Quassia  with  two  fluid  ounces  (Imp.  meas.)  or 
one  hundred  cubic  centimetres  of  the  Alcohol; 
pack  in  a  closed  percolator;  set  aside  for  three 
days;  percolate  with  the  remaining  Alcohol, 
added  in  ten  equal  portions  at  intervals  of 
twelve  hours;  continue  percolation  with  more 
Alcohol  until  the  product  measures  one  pint 
(Imp.  meas.)  or  one  thousand  cubic  centi- 
metres."  Br. 

This  solution  was  introduced  into  the  British 
Pharmacopoeia  1898  mainly  to  facilitate  the 
preparation  of  infusion  of  quassia  by  diluting 
the  solution   with   water. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

LIQUOR  RHEI  CONCENTRATUS.  Br. 

CONCENTRATED  SOLUTION  OF  RHUBARB 

(li'quor  rhe'i  con-cen-tra'tus ) 

"  Rhubarb  Root,  in  No.  5  powder,  10  ounces 
(Imperial)  or  500  grammes;  Alcohol  (20  per 
cent.),  25  fl.  ounces  (Imp.  meas.)  or  1250  cubic 
centimetres  or  a  sufficient  quantity.  Moisten 
the  Rhubarb  with  five  fl.  ounces  (Imp.  meas.) 
or  two  hundred  and  fifty  cubic  centimetres  of 
the  Alcohol;  pack  in  a  closed  percolator;  set 
aside  for  three  days ;  percolate  with  the  remain- 
ing Alcohol,  added  in  ten  equal  portions  at  in- 
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tervals  of  twelve  hours;  continue  percolation 
with  more  Alcohol  until  the  product  measures 
one  pint  (Imp.  meas.)  or  one  thousand  cubic 
centimetres."  Br. 

This  solution  has  been  introduced  into  the 
British  Pharmacopoeia  to  facilitate  the  prepa- 
ration of  the  infusion  of  rhubarb.  (See  p.  656.) 
F.  C.  J.  Bird  finds  that  the  concentrated  solu- 
tion of  rhubarb  when  prepared  by  the  method 
of  the  Brit.  Pharm.  cannot  be  considered  quite 
satisfactory,  for,  on  keeping,  it  almost  in- 
variably throws  down  a  brownish-yellow  de- 
posit. Moreover,  experimental  data,  which  are 
given  in  the  form  of  a  table,  show  that  only 
about  60  per  cent,  of  the  available  extractive 
of  the  root  is  contained  in  the  Br.  Pharm. 
solution.  The  author  finds  the  addition  of 
glycerin  most  effective  to  prevent  the  formation 
of  a  precipitate,  and  recommends  a  modifica- 
tion of  the  official  formula,  according  to  which 
the  first  17  fl.  oz.  of  percolate  are  reserved, 
the  subsequent  3  fl.  oz.  of  percolate  evapo- 
rated to  a  soft  extract,  which  is  dissolved  in 
3  fl.  oz.  of  glycerin  and  added  to  the  reserved 
portion  so  as  to  make  20  fl.  oz.  of  finished 
product.  A  sample  of  liquor  so  prepared  has 
remained  quite  free  from  deposit  for  several 
months.    (Y.  B.  P.,  1903,  496.) 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

LIQUOR  SARSyE  COMPOSITUS 
CONCENTRATUS.  Br. 

CONCENTRATED  COMPOUND  SOLUTION  OF 
SARSAPARILLA 

(H'quor  sar-sae  corn-pds'j-tus  con-cen-tra'tus) 

"  Sarsaparilla,  cut  transversely  and  bruised, 
20  ounces  (Imperial)  or  1000  grammes;  Sassa- 
fras Root,  in  shavings,  2  ounces  (Imp.)  or 
100  grammes;  Guaiacum  Wood,  in  shavings, 
2  ounces  (Imp.)  or  100  grammes;  Dried 
Liquorice  Root,  bruised,  2  ounces  (Imp.)  or  100 
grammes;  Mezereon  Bark,  cut  small,  1  ounce 
(Imp.)  or  50  grammes;  Alcohol  (90  per  cent.), 
4£  fl.  ounces  (Imp.  meas.)  or  225  cubic  centi- 
metres; Distilled  Water,  a  sufficient  quantity. 
Infuse  the  Sarsaparilla  in  three  successive  por- 
tions of  five  pints  (Imp.  meas.)  or  five  litres 
of  the  Distilled  Water,  for  one  hour  each, 
at  160°  F.  (71.1°  C).  Boil  the  other  solid 
ingredients  with  Distilled  Water  until  ex- 
hausted. Rapidly  concentrate  the  mixed  in- 
fusion and  decoction  until,  when  cold,  the 
liquid  measures  sixteen  fluid  ounces  (Imp. 
meas.)  or  eight  hundred  cubic  centimetres; 
add  the  Alcohol ;  set  aside  for  at  least  fourteen 
days;  filter.  The  product  should  measure  one 
pint  (Imp.  meas.)  or  one  thousand  cubic  eenti- 
metres."    Br. 

This  preparation  was  introduced  into  the 
British  Pharmacopoeia  1898  to  provide  a  rea- 
sonably stable  solution  from  which  the  de- 
coction can  be  made  by  dilution. 


Precipitation  is  apt  to  occur  on  standing. 
The  precipitate  is,  however,  inert  and  may  be 
filtered  out. 

Dose,  of  the  solution,  from  two  to  eight  flui- 
drachms    (7.5  to  30  Cc). 

LIQUOR  SENEG^E  CONCENTRATUS. 
Br. 

CONCENTRATED  SOLUTION  OF  SENEGA 

(H'quQr  sen'e-gae  con-cen-tra'tus) 

"  Senega  Root,  in  No.  20  powder,  10  ounces 
(Imperial)  or  500  grammes;  a  mixture  of  two 
parts  of  Alcohol  (20  per  cent.)  and  one  part  of 
Alcohol  (45 per  cent.),  25  fl.  ounces  (Imp. meas.) 
or  1250  cubic  centimetres  or  a  sufficient  quan- 
tity. Moisten  the  Senega  with  four  fluid 
ounces  (Imp.  meas.)  or  two  hundred  cubic 
centimetres  of  the  menstruum;  pack  in  a 
closed  percolator;  set  aside  for  three  days; 
percolate  with  the  remaining  menstruum,  added 
in  ten  equal  portions  at  intervals  of  twelve 
hours;  continue  percolation  with  more  men- 
struum until  the  product  measures  one  pint 
(Imp.  meas.)  or  one  thousand  cubic  centi- 
metres."  Br. 

This  solution  was  introduced  into  the  Br. 
Ph.  1898  for  the  purpose  of  providing  a 
method  of  making  the  infusion  by  simple 
dilution. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

LIQUOR  SENNCE  CONCENTRATUS.  Br. 

CONCENTRATED  SOLUTION  OF  SENNA 
(H'quor  sen'nae  con-cen-tra'tus) 

"Senna,  in  No.  5  powder,  20  ounces  (Impe- 
rial) or  1000  grammes;  Tincture  of  Ginger, 
2£  fl.  ounces  (Imp.  meas.)  or  125  cubic  centi- 
metres; Alcohol  (90  per  cent.),  2  fl.  ounces 
(Imp.  meas.)  or  100  cubic  centimetres;  Dis- 
tilled Water,  a  sufficient  quantity.  Divide  the 
Senna  into  three  equal  portions;  slightly  mois- 
ten one  portion  with  Distilled  Water;  pack  in 
a  percolator;  set  aside  for  twenty- four  hours; 
pass  Distilled  Water  through  it  until  five  fluid, 
ounces  (Imp.  meas.)  or  two  hundred  and  fifty 
cubic  centimetres  are  obtained.  Slightly  mois- 
ten the  second  portion  of  Senna  with  this 
liquid;  pack  in  a  percolator;  set  aside  for 
twenty- four'  hours;  percolate  with  the  remain- 
der of  the  liquid  obtained  from  the  first  por- 
tion, and  also  with  an  additional  five  fluid 
ounces  (Imp.  meas.)  or  two  hundred  and  fifty 
cubic  centimetres  obtained  by  passing  more 
Distilled  Water  through  the  first  portion.  Re- 
peat the  process  with  the  third  portion  of  the 
Senna,  and  continue  successive  percolation 
through  the  three  portions,  until  a  quantity  of 
sixteen  fluid  ounces  (Imp.  meas.)  or  eight 
hundred  cubic  centimetres  has  been  collected 
from  the  third  percolator.     Heat  the  liquid  to 
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ISO0  F.  (82.2°  C.)  for  five  minutes;  cool; 
add  the  Alcohol  and  Tincture  of  Ginger,  pre- 
viously mixed;  set  aside  for  seven  days;  filter. 
The  product  should  measure  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres."  Br. 
This  solution  was  introduced  into  the  British 
Pharmacopoeia  mainly  to  provide  a  strong 
stable  solution  from  which  the  infusion  may 
be  made  by  dilution.  (See  p.  657.)  This 
preparation  is  an  excellent  laxative  and  pur- 
gative. According  to  F.  C.  J.  Bird  this  is 
the  most  unsatisfactory  of  the  Br.  Pharm. 
liquors,  on  account  of  its  unstable  qualities 
and  the  deposition,  with  loss  of  extractive, 
when  kept  for  any  length  of  time.  Another 
weak  point  is  found  in  the  process  itself, 
which  requires  the  maceration  of  the  senna 
leaves  with  distilled  water  for  a  period  re- 
quiring at  least  seventy-two  hours,  or  probably 
much  more,  if  the  official  directions  are  strictly 
followed.  In  eonsequence  of  this  prolonged 
exposure,  especially  if  such  be  during  warm 
weather,  the  infusion  is  liable  to  decomposi- 
tion, before  it  is  finished.  The  process  of  extrac- 
tion adopted  for  the  senna  is  also  less  efficient 
than  in  the  case  of  any  of  the  other  liquors, 
notwithstanding  that  the  extraction  is  effected 
by  repercolation,  for  the  product,  as  shown 
experimentally,  contains  only  from  55  to  56 
per  cent,  of  the  available  extractive  of  the 
leaves.  With  the  view  to  remedying  some  of 
these  defects,  he  BUggested  that  chloroform 
water  should  be  used  instead  of  distilled  water, 
the  chloroform  to  be  driven  off  by  heating 
to  180°  F.,  as  is  now  directed;  that  the 
quantity  of  alcohol  to  be  added  be  increased 
in  the  formula  from  2  fl.  oz.  to  2\  fl.  OS., 
and  that  the  filtered  product,  after  standing 
seven  days,  be  again  heated  to  180°  F.  in  a 
closed  vessel  for  half  an  hour  or  longer  until 
the  precipitate  aggregates  and  the  supernatant 
liquor  becomes  transparent;  the  product  is  bril- 
liantly clear,  and  keeps  for  months  without 
change.  (J.  B.  P.,  1903,  496.) 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

LIQUOR  SERPENTARI/E  CON- 
CENTRATUS. Br. 

CONCENTRATED  SOLUTION  OF  SERPENTARY 

(H'quor  ser-pen-ta'ri-ae  con-cen-tra'tus) 

u  Serpentary  Rhizome,  in  No.  40  powder, 
10  ounces  (Imperial)  or  500  grammes;  Alcohol 
(20  per  cent.),  25  fl.  ounces  (Imp.  meas.)  or 
1250  cubic  centimetres  or  a  sufficient  quantity. 
Moisten  the  Serpentary  with  five  fluid  ounces 
(Imp.  meas.)  or  two  hundred  and  fifty  cubic 
centimetres  of  the  Alcohol ;  pack  in  a  closed 
percolator;  set  aside  for  three  days;  perco- 
late with  the  remaining  Alcohol,  added  in  ten 
equal  portions  at  intervals  of  twelve  hours ; 
continue  percolation  with  more  Alcohol  until 
the  product  measures  one  pint  (Imp.  meas.) 
or  one  thousand  cubic  centimetres."    Br. 


This  solution  was  introduced  into  the  British 
Pharmacopoeia  mainly  to  facilitate  the  prep- 
aration of  the  infusion.     (See  p.  658.) 

Dose,  from  one-half  to  two  fluidrachms  (1.8 
to  7.5  Cc). 

LIQUOR  SOD/E  CHLORINAT/E. 
U.  S.,  Br. 

SOLUTION  OF  CHLORINATED  SODA 
[Liquor  Soda?  Chloratae.  Pharm.   1890,  Labar- 
raque s  Solution] 

(li'qupr  so'dae  phlo-ri-na'tae) 

"An  aqueous  solution  of  several  chlorine 
compounds  of  sodium,  containing  at  least  2.4 
percent.,  by  weight,  of  available  chlorine." 
U.  S. 

Liquor  Natrl  Chlorati ;  Liquor  Natri  Hypochlorosl ; 
Bleaching  Solution ;  Chlorure  de  Soude  liquide,  Fr. 
Cod.;  Liqueur  de  Labarraque,  Fr.;  Chlornatron- 
losung,  Bleichfliissigkeit,  O. ;  Soluoion  de  hipoclorlto 
sodico,    Licor    de    Labarraque,    8p. 

•  "  Monohydrated  Sodium  Carbonate,  sixty- 
five  grammes  [or  2  ounces  av.,  128  grains]  ; 
Chlorinated  Lime,  ninety  grammes  [or  3  ounces 
a  v.,  76  grains]  ;  Water,  a  sufficient  quantity, 
to  make  one  thousand  grammes  [or  35  ounces 
av.,  120  grains].  Triturate  the  Chlorinated 
Lime  (which  should  contain  not  less  than  30 
percent,  of  available  chlorine)  with  two  hun- 
dr<  d  cubic  centimeters  [or  6  fluidounces,  366 
minims]  of  Water,  gradually  added,  until  a 
uniform  mixture  results.  Allow  the  heavier 
particles  to  subside,  and  transfer  the  thinner, 
supernatant  portion  to  a  filter.  Then  triturate 
the  residue  again  with  two  hundred  cubic  centi- 
meters [or  6  fluidounces,  366  minims]  of 
Water,  transfer  the  whole  to  the  filter,  and, 
when  the  liquid  has  drained  off,  wash  the  filter 
and  contents  with  one  hundred  cubic  centi- 
meters [or  3  fluidounces,  183  minims]  of 
Water.  Dissolve  the  Monohydrated  Sodium 
Carbonate  in  three  hundred  cubic  centimeters 
[or  10  fluidounces,  69  minims]  of  hot  Water, 
and  add  this  solution  to  the  previously  ob- 
tained filtrate  contained  in  a  suitable  vessel. 
Stir  or  shake  the  mixture  thoroughly,  and,  if 
it  should  become  gelatinous,  warm  the  vessel 
very  gently,  until  the  precipitate  subsides. 
Then  transfer  the  mixture  to  a  new  filter, 
and,  when  no  more  liquid  drains  from  it, 
wash  the  filter  and  contents  with  enough  Water 
to  make  the  product  weigh  one  thousand  gram- 
mes [or  35  ounces  av.,  120  grains].  Keep 
the  Solution  in  well-stoppered  bottles,  pro- 
tected from  light,  and  in  a  cool  place."  U.  S. 

"Chlorinated  Lime,  16  ounces  (Imperial) 
or  400  grammes;  Sodium  Carbonate,  24  ounces 
(Imp.)  or  600  grammes;  Distilled  Water,  1 
gallon  (Imp.  meas.)  or  4  litres.  Dissolve  the 
Sodium  Carbonate  in  one-quarter  of  the  Dis- 
tilled Water;  thoroughly  triturate  the  Chlo- 
rinated Lime  with  the  remainder  of  the  Dis- 
tilled Water;  mix  the  two  liquids;  filter." 
Br.  Sp.  gr.  1.054  at  15.5°  C.  (60°  F.). 
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This  solution  was  first  brought  into  notice 
as  a  disinfecting  agent  by  Labarraque,  an 
apothecary  of  Paris.  It  was  afterwards  found 
to  possess  valuable  therapeutic  properties.  The 
U.  S.  process  is  practically  that  of  Payen, 
adopted  in  the  French  Codex  of  1837.  It 
consists  in  decomposing  a  solution  of  mono- 
hydrated  sodium  carbonate  by  one  of  chlo- 
rinated lime.  Calcium  carbonate  is  precipi- 
tated and  the  chlorinated  soda  remains  in  solu- 
tion. The  proportion  employed  gives  an  excess 
of  sodium  carbonate,  the  presence  of  which 
renders  the  solution  more  permanent.  Sodium 
bicarbonate  has  been  recommended  instead  of 
sodium  carbonate,  on  account  of  the  state  of 
ciystalline  powder  in  which  the  calcium  car- 
bonate is  precipitated,  rendering  its  separation 
from  the  supernatant  solution  very  easy,  while 
the  precipitate  produced  by  sodium  carbonate 
is  a  kind  of  magma  from  which  the  liquor  is 
not  readily  decanted.  It  is  stated  also  that  a 
little  excess  of  the  bicarbonate  is  useful  in 
various  ways.    (Ann.  Ther.,  1866,  107.) 

Properties. — The  U.  S.  solution  is  "  a  clear, 
pale  greenish  liquid,  having  a  faint  odor  of 
chlorine,  and  a  disagreeable,  alkaline  taste. 
Specific  gravity:  about  1.050  at  25°  C.  (77° 
F.).  The  Solution  at  first  colors  red  litmus 
paper  blue,  and  then  bleaches  it.  The  addition 
of  hydrochloric  acid  to  the  Solution  causes  an 
evolution  of  chlorine  and  carbon  dioxide.  If 
7  Gm.  of  the  Solution  be  mixed  with  50  Cc. 
of  water,  and  2  Gm.  of  potassium  iodide  and 
10  Cc.  of  hydrochloric  acid  be  added,  not  less 
than  48  Cc.  of  tenth-normal  sodium  thiosul- 
phate  V.S.  should  be  required  to  discharge  the 
final  yellow  color  of  the  liquid  (each  Cc.  of  the 
tenth-normal  sodium  thiosulphate  V.S.  corre- 
sponding to  0.05  percent,  of  available  chlo- 
rine)." U.  S.  "A  colorless  alkaline  liquid, 
with  astringent  taste  and  faint  odor  of  chlo- 
rine. It  decolorizes  solution  of  indigo  sul- 
phate. It  is  decomposed  by  hydrochloric  acid, 
evolving  chlorine.  It  should  yield  not  more 
than  the  slightest  reaction  with  the  tests  for 
calcium  or  for  carbonates.  Specific  gravity 
1.054.  If  3.5  grammes  be  added  to  a  solution 
of  1  gramme  of  potassium  iodide  in  100  cubic 
centimetres  of  water  acidulated  with  3  cubic 
centimetres  of  hydrochloric  acid,  a  brownish- 
red  color  should  be  produced,  for  the  discharge 
of  which  at  least  25  cubic  centimetres  of  the 
volumetric  solution  of  sodium  thiosulphate 
should  be  required,  corresponding  to  about  2J 
per  cent,  of  available  chlorine."  Br.  This  test, 
like  that  of  our  own  Pharmacopaeia,  is  intended 
to  determine  the  chlorine  strength  of  the  solu- 
tion. The  hydrochloric  acid  liberates  the  chlo- 
rine, which  then  liberates  from  the  potassium 
iodide  an  equivalent  quantity  of  iodine,  by 
which  the  solution  is  rendered  brown,  and,  the 
iodine  being  converted  into  hydriodic  acid  by 
the  sodium  thiosulphate,  the  solution  again  be- 
comes colorless.  The  quantity  of  the  solu- 
tion of  the  latter  salt  required  to  bleach  the 
liquid    measures    the    amount    of   iodine,    and 
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this,  that  of  the  chlorine  which  has  separated 
it.  The  color  of  turmeric  is  first  rendered 
brown,  and  afterwards  destroyed.  When  care- 
fully evaporated,  a  mass  of  damp  crystals  is 
obtained,  which,  when  redissolved  in  water, 
possesses  the  properties  of  the  original  liquid. 
Solution  of  chlorinated  soda,  when  exposed  to 
the  air,  absorbs  carbon  dioxide  and  slowly 
evolves  chlorine  which  acts  as  a  disinfectant. 

Nature  and  Composition. — In  their  chemical 
nature  these  solutions  are  identical.  Assuming 
the  chlorinated  lime  to  be  essentially  calcium 
hypochlorite  with  calcium  chloride  (see  page 
268),  the  solutions,  after  decantation  from  the 
precipitated  calcium  carbonate,  will  contain 
sodium  hypochlorite  with  sodium  chloride: 

Ca(0Cl)2  +  CaChs  +  2Na2C03  = 

2CaC03  +  2NaOCl  4-  2NaCl 
Besides  these  there  will  be  present  more  or 
less  sodium  carbonate,  according  as  there  hap- 
pens to  be  in  the  chlorinated  lime  less  or  more 
chlorine  to  decompose  it.  In  all  cases,  how- 
ever, there  will  be  an  excess  of  sodium  car- 
bonate, as  the  best  chlorinated  lime  does  not 
contain  sufficient  chlorine  to  effect  its  entire 
decomposition,  in  the  proportion  in  which  it 
is  taken  in  the  formula. 

Uses. — Solution  of  chlorinated  soda  pos- 
sesses the  medicinal  properties  of  chlorinated 
lime,  i.e.,  dependent  on  its  available  chlorine. 
Formerly  it  was  used  internally  in  various 
conditions  of  adynamia  and  zymosis;  it  is,  how- 
ever, at  present  rarely  so  given.  As  a  local 
remedy  it  is  very  actively  stimulant  and  an- 
tiseptic, and  has  been  used  to  a  considerable 
extent  not  only  in  the  treatment  of  external 
infected  wounds  or  ulcers  but  also  in  infected 
conditions  of  the  vagina,  uterus,  bladder,  mouth, 
fauces,  and  other  cavities  which  can  be  reached 
from  the  outside.  Usually  in  these  cases  it 
should  be  diluted  with  from  15  to  30  parts  of 
water,  and  when  it  is  employed  in  indefinite 
quantity,  as  in  washing  out  the  bladder  by 
means  of  the  double  canula,  half  an  ounce  is 
sufficient  in  one  and  a  half  pints  of  water. 
When  used  by  means  of  lint  or  in  other  ways 
for  the  treatment  of  skin  eruptions,  the  dilu- 
tion should  contain  from  10  to  30  per  cent. 

Dose,  ten  to  twenty  minims  (0.6  to  1.3  Cc). 

LIQUOR  SODII  ARSENATIS.  U.  S.,  Br. 

SOLUTION  OF  SODIUM  ARSENATE 

( li'quor    so'di-i    ar-se-na'tis ) 

"An  aqueous  solution,  which  should  contain 
Sodium  Arsenate  corresponding  in  amount  to 
not  less  than  1  percent,  of  Exsiccated  Sodium 
Arsenate."  U.  S.  "  110  minims  contain  1.77 
grains  of  crystallized  sodium  arsenate,  (NaaH 
As04,7H20,)  or  the  equivalent  of  one  grain  of 
the  anhydrous  salt.  100  cubic  centimetres  con- 
tain 1.77  grammes  of  the  crystallized  salt,  equiv- 
alent to  1  gramme  of  the  anhydrous  salt."   Br. 

Liquor  Sodii  Arseniatis,  Br.  1885 ;  Solution  of 
Arseniate  of  Sodium ;  Solute  d'Arseniate  de  Soude, 
Fr. ;  Arsensaure  Natronlosung,  O. 
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*  "  Exsiccated  Sodium  Arsenate,  one  gramme 
[or  15.4  grains] ;  Distilled  Water,  a  sufficient 
quantity,  to  make  one  hundred  grammes  [or  3 
ounces  av.,  231  grains].  Dissolve  the  Exsic- 
cated Sodium  Arsenate  in  a  sufficient  quantity 
of  Distilled  Water  to  make  the  product  weigh 
one  hundred  grammes  [or  3  ounces  av.,  231 
grains  ] ."     V.  S. 

"  Sodium  Arsenate,  recently  rendered  anhy- 
drous, 17£  grains  (Imperial)  or  1  gramme; 
Distilled  Water,  a  sufficient  quantity.  Dissolve 
the  anhydrous  Sodium  Arsenate  in  sufficient 
Distilled  Water  to  produce  four  fluid  ounces 
(Imp.  meas.)  or  one  hundred  cubic  centime- 
tres of  the  Solution  of  Sodium  Arsenate."  Br. 

This  is  simply  an  official  form  for  the  ad- 
ministration of  sodium  arsenate.  (See  Sodii 
Arsenas  and  Sodii  Arsenas  Exsiccatus.)  "  The 
Solution  should  conform  to  the  reactions  and 
tests  for  an  aqueous  solution  of  the  salt  given 
under  Sodii  Arsenas  Exsiccatus."  U.  S.  The 
present  official  solution  is  somewhat  stronger 
than  that  of  the  U.  S.  P.  1870.  It  now  contains 
1  per  cent,  of  exsiccated  sodium  arsenate,  where 
formerly  there  was  present  but  0.87  per  cent., 
and  the  British  solution  has  been  made  to 
correspond  in  strength.  The  salt  is  directed 
to  be  dried,  in  order  that  the  solution  may  be 
of  a  uniform  strength,  as,  from  the  mode  in 
which  the  sodium  arsenate  is  ordered  to  be 
prepared,  it  is  scarcely  possible  that  it  should 
always  contain  precisely  the  same  quantity  of 
water  of  crystallization.  It  is  important  in 
drying  it  to  limit  the  heat  to  302°  F.,  lest  a 
portion  of  the  arsenic  should  be  volatilized. 

Dose,  from  three  to  five  minims  (0.2  to  0.3 
Cc),  to  be  cautiously  increased,  if  necessary. 

LIQUOR  SODII  ETHYLATIS.  Br. 

SOLUTION  OF  SODIUM  ETHYLATE 

(li'quor  so'di-I  frth-y-la'tls) 

Solution  of  Sodium  Alcoholate :  Solute  d'ethylate 
de  soude.  Fr. ;  Natriumethylatlosung,  Natriumalko- 
holatlosung,  a. 

"  Sodium,  clean  and  bright,  22  grains  (Impe- 
rial) or  1  gramme;  Absolute  Alcohol,  1  fl. 
ounce  (Imp.  meas.)  or  20  cubic  centimetres. 
Cautiously  dissolve  the  Sodium  in  the  Absolute 
Alcohol  contained  in  a  flask,  the  latter  being 
kept  cool  by  a  stream  of  cold  water."  Br. 

This  preparation  was  introduced  into  the 
British  Pharmacopoeia  in  1885.  It  is  described 
as  u  a  colorless  liquid  of  syrupy  consistence,  be- 
coming brown  by  keeping.  Specific  gravity 
0.867.  When  slightly  heated  it  boils  and  gives 
off  alcoholic  vapors,  leaving  a  white  residue 
which,  on  being  strongly  heated,  becomes 
charred.  If  the  white  residue  be  mixed  with 
water  and  heated,  it  yields  ethylic  alcohol,  and 
the  solution,  on  evaporation,  leaves  a  white 
residue  consisting  almost  wholly  of  caustic  soda. 
This  solution  should  be  recently  prepared.  It 
contains  18  per  cent,  of  the  solid  substance,  C2 
HsONa."  Br.     It  may  be  made  more  conven- 


iently by  dissolving  twenty  grains  of  sodium 
ethylate  in  eighty  grains  of  absolute  alcohol. 
It  is  used  solely  as  a  caustic,  and  is  said  to  pro- 
duce very  little  pain.  No  water  should  be 
allowed  to  come  in  contact  with  it. 

LIQUOR  SODII  HYDROXIDI.  U.  S. 

SOLUTION  OF  SODIUM  HYDROXIDE 
[Liquor  Soda,  Pharm.  1890,  Solution  of  Soda] 

(li'quor  so'di-I  hj'-drox'i-dl) 

"An  aqueous  solution,  containing  about  5 
percent,  of  Sodium  Hydroxide  [NaOH  = 
39.76.]."    U.  S. 

Solution  of  Caustic  Soda  ;  Natrium  Hydrlcum  Solu- 
tum ;  Soude  caustique  liquide,  Fr.  Cod. ;  Lessive  des 
Savonniers,  Fr.2  Liquor  Natri  Caustici.  P.  O.; 
Aetznatronlauge,  Natronlauge,  Q.;  Solucion  de  sosa 
caustica,    tip. 

*  "  Sodium  Hydroxide,  fifty-six  grammes  [or 
1  ounce  av.,  427  grains] ;  Distilled  Water,  nine 
hundred  and  forty-four  grammes  [or  33  ounces 
av.,  130  grains],  to  make  one  thousand  gram- 
mes [or  35  ounces  av.,  120  grains].  Dissolve 
the  Sodium  Hydroxide  in  the  Distilled  Water. 
The  Sodium  Hydroxide  used  in  this  process 
should  be  of  the  full  strength  and  quality 
directed  by  the  Pharmacopoeia  (90  percent.). 
Sodium  Hydroxide  of  any  other  strength,  how- 
ever, may  be  used,  if  a  proportionately  larger 
or  smaller  quantity  be  taken;  the  proper 
amount  for  the  above  formula  being  ascer- 
tained by  dividing  5040  by  the  percentage  of 
absolute  Sodium  Hydroxide  contained  therein. 
Solution  of  Sodium  Hydroxide  should  be  kept 
in  bottles  made  of  green  glass,  and  provided 
with  glass  stoppers  coated  with  paraffin  or 
petrolatum."    U.  S. 

The  process  for  Solution  of  Soda  U.  S.  P. 
1890  is  appended.1 

Solution  of  sodium  hydroxide  is  prepared  in 
the  same  way  as  solution  of  potassium  hy- 
droxide. In  the  U.  S.  P.  (8th  Rev.)  the  pro- 
cess is  that  of  simple  solution  of  sodium  hy- 
droxide in  water;  in  the  U.  S.  P.  1890  process 
by    a    double    decomposition    between    sodium 


1  Liquor  Sodw,  TJ.  S.  1890.  Solution  of  Sodium 
Hydrate. — "An  aqueous  solution  of  Sodium  Hydrate 
[NaOH  =39.96],  containing  about  5  per  cent,  of 
the  hydrate."    U.  S. 

"  Sodium  Carbonate,  one  hundred  and  seventy 
grammes  [or  6  ounces  av.,  153  grains]  ;  Lime,  fifty 
grammes  [or  1  ounce  av.,  334  grains]  ;  Distilled 
Water,  a  sufficient  Quantity.  Dissolve  the  Sodium 
Carbonate  in  four  hundred  cubic  centimeters  [or  13 
fluidounces,  252  minims]  of  boiling  Distilled  Water. 
Slake  the  Lime  with  about  thirty  cubic  centimeters 
[or  1  fiuidounce,  7  minims]  of  Distilled  Water, 
then  mix  it  well  with  four  hundred  cubic  centi- 
meters [or  13  fluidounces,  252  minims]  of  Distilled 
Water,  pour  the  mixture  into  a  tared  flask,  and, 
having  heated  it  to  boiling,  gradually  add  to  it  the 
solution  of  Sodium  Carbonate,  and  boil  during  ten 
minutes.  Then  add  enough  Distilled  Water  to  the 
flask  to  make  the  contents  weigh  one  thousand 
grammes  [or  35  ounces  av.,  120  grains],  and  set 
the  flask  aside,  well  stoppered,  until  the  contents 
are  cold.  Lastly,  strain  the  liquid  through  linen, 
set  it  aside  in  a  well-stoppered  bottle  until  it  has 
become  clear  by  subsidence,  and  separate  the  clear 
solution  by  decantation,  or  by  means  of  a  siphon."" 
V.   S.   1890. 
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carbonate  and  calcium  hydroxide,  there  are 
formed  sodium  hydroxide  in  solution,  and  cal- 
cium carbonate  which  precipitates : 

NaaCOs  +  Ca  ( OH )  2  =  2NaOH  +  CaCOa 
In   this    process    an    excess    of    lime    is   used, 
which  is  necessary  to  insure  a  full  decomposi- 
tion of  the  carbonate. 

Properties. — Solution  of  sodium  hydroxide, 
sometimes  called  solution  of  caustic  soda,  is 
"  a  clear,  colorless  liquid,  odorless,  having  a 
very  acrid  and  caustic  taste,  and  a  strongly 
alkaline  reaction.  Specific  gravity:  about 
1.056  at  25°  C.  (77°  P.).  It  should  conform 
to  the  reactions  and  tests  for  an  aqueous  solu- 
tion of  sodium  hydroxide  given  under  Sodii 
Hydroxidum.  To  neutralize  20  (19.9)  Gm.  of 
Solution  of  Sodium  Hydroxide  there  should 
be  required  about  25  Cc.  of  normal  sulphuric 
acid  V.S.,  methyl-orange  T.S.  being  used  as 
indicator  (each  Cc.  of  normal  sulphuric  acid 
V.S.  indicating  0.2  percent,  of  absolute  Sodium 
Hydroxide)."  U.  S.  Its  properties  and  tests 
are  the  same  as  those  of  solution  of  potassium 
hydroxide,  with  the  exception  that  no  precipitate 
is  produced  by  platinic  chloride  or  tartaric  acid. 
The  alkali  dissolved  must  be  viewed  as  sodium 
hydroxide  (Na.OH),  of  which  two  molecules 
are  formed  by  the  union  of  the  oxide  with 
water,  according  to  the  reaction : 
Na20  +  H2O  =  2Na.OH 
Dose,  ten  to  thirty  minims  (0.6  to  1.8  Cc). 
Off.  Prep. — Fluidextr actum  Taraxaci,  U.  8.; 
Oleum  Terebinthinse  Rectificatum,   U.  S. 

LIQUOR  SODII  PHOSPHATIS 
COMPOSITUS.  U.  S. 

COMPOUND  SOLUTION  OF  SODIUM  PHOSPHATE 

(H'quor  so'dl-I  phos-pha'tis  com-po?' i-tus ) 

Solute  de  Phosphate  de  Soude  compose\  Fr. ; 
Zusammengesetzte  Natriumphosphatlosung,  Q. 

*  "  Sodium  Phosphate,  uneffloresced  crystals, 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains] ;  Sodium  Nitrate,  forty  grammes  [or 
1  ounce  av.,  180  grains] ;  Citrie  Acid,  one 
hundred  and  thirty  grammes  [or  4  ounces  av., 
256  grains]  ;  Distilled  Water,  a  sufficient  quan- 
tity, to  make  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidrachms] .  Triturate 
the  Sodium  Phosphate  and  Sodium  Nitrate, 
in  a  mortar,  with  the  Citric  Acid,  until  com- 
pletely liquefied,  then  add  sufficient  Distilled 
"Water  to  make  the  product  measure  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6£ 
fluidrachms].  Filter  the  liquid.  Keep  the 
Solution  in  well-stoppered  bottles  in  a  mod- 
erately warm  place."    U.  S. 

Compound  Solution  of  Sodium  Phosphate  is 
official  for  the  first  time  in  the  U.  S.  P.  (8th 
Rev.) .  Its  introduction  grew  out  of  the  necessity 
for  a  permanent  solution  of  sodium  phosphate, 
for  this  salt  is  slow  in  dissolving  and  valuable 
time  is  often  wasted  at  the  prescription  desk 
on    this    account.      The    additions    of    sodium 


nitrate  and  citric  acid  are  for  the  purpose 
of  the  prevention  of  crystallization  during  cold 
weather.  The  solution  contains  1  Gm.  of 
sodium  phosphate  in  1  Cc.  of  solution  or 
about  57  grains  in  a  fluidrachm. 

Properties.— "  If  to  1  Cc.  of  the  Solution, 
diluted  with  an  equal  volume  of  water,  a 
slight  excess  of  ammonia  water,  followed  by 
1  Cc.  of  magnesia  mixture  T.S.,  be  added,  a 
white  crystalline  precipitate  will  be  obtained. 
If  1  Cc.  of  the  Solution,  diluted  with  5  Cc. 
of  water,  be  mixed  with  an  equal  volume  of 
sulphuric  acid,  and  to  the  cooled  mixture  a 
crystal  of  ferrous  sulphate  be  added,  a  dark 
brown  zone  will  appear  around  the  crystal.  If 
5  Cc.  of  the  Solution  be  neutralized  with  am- 
monia water,  an  excess  of  calcium  chloride  T.S. 
added,  and  the  mixture  filtered,  the  filtrate,  upon 
boiling,  should  deposit  a  white  precipitate." 
U.  S. 

Uses. — See   Sodii  Phosphas. 

Dose,  one  to  two  fluidrachms  (3.75  to  7.5 
Cc). 

LIQUOR  STRYCHNINE  HYDRO- 
CHLORIDI.  Br. 

SOLUTION  OF  STRYCHNINE  HYDROCHLORIDE 

[Solution  of  Hydrochlorate  of  Strychnine, 

Brit.  Pharm.   1885.] 

(H'quor  stryph-m'nae  hy-dro-phlo'ri-dl) 

Liquor  Strychnia ;  Solute  de  Chlorhydrate  de 
Strychnine,    Fr. ;    Salzsaure    Strychninlosung,    O. 

"  Strychnine  Hydrochloride,  17£  grains 
(Imperial)  or  1  gramme;  Alcohol  (90  per 
cent.),  1  fl.  ounce  (Imp.  meas.)  or  25  cubic 
centimetres;  Distilled  Water,  a  sufficient  quan- 
tity. Dissolve  the  Strychnine  Hydrochloride 
in  the  Alcohol  mixed  with  sufficient  Distilled 
Water  to  produce  four  fluid  ounces  (Imp. 
meas.)  or  one  hundred  cubic  centimetres  of 
the  Solution  of  Strychnine  Hydrochloride.  110 
minims  contain  1  grain  of  Strychnine  Hydro- 
chloride; 100  cubic  centimetres  contain  1 
gramme."    Br. 

This  is  the  solution  of  hydrochloride  of 
strychnine  of  the  British  Pharmacopoeia  which 
was  formerly  official  as  Liquor  Strychnia;  the 
name  has  been  made  definite,  and  the  strength 
slightly  increased,  so  as  to  make  it  conform 
with  the  other  active  solutions;  it  contains 
about  1  per  cent,  of  strychnine.  The  spirit  is 
added  for  its  preservation.  A  change  was 
made  in  the  last  revision  of  the  Br.  Pharm.  1898 
whereby  strychnine  hydrochloride  is  dissolved 
directly  in  water  containing  a  little  alcohol. 
This  is  said  to  prevent  the  tendency  of  the 
solution  to  crystallize  in  cold  weather,  a  fault 
of  the  Br.  Ph.  1885  process. 

Dose,  from  five  to  ten  minims  (0.3  to  0.6 
Cc),  equal  respectively  to  about  the  twenty- 
fourth  and  the  twelfth  of  a  grain  (0.0025  to 
0.005  Gm.)  of  the  alkaloid. 
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LIQUOR  THYROIDEI.  Br. 

THYROID  SOLUTION 

(H'quor  thy-roI'de-1) 

"A  liquid  prepared  from  the  fresh  and 
healthy  thyroid  gland  of  the  sheep."    Br. 

Thyroid  Essence,  Thyroid  Extract ;  Schilddriisen- 
essenz,    Schilddriisenextrakt,   O. 

"  Remove  the  external  fat  and  connective 
tissue  from  thyroid  glands  taken  from  sheep 
immediately  after  killing;  cut  the  glands 
across,  and  reject  any  that  contain  cysts,  are 
hypertrophied,  or  are  otherwise  abnormal. 
Count  the  healthy  glands  that  remain;  slice 
them  and  bruise  them  thoroughly  in  a  mortar; 
for  each  entire  gland  (consisting  of  two  lobes) 
add  thirty-four  minims  or  two  cubic  centi- 
metres of  Glycerin,  and  thirty-four  minims  or 
two  cubic  centimetres  of  a  0.5  per  cent,  solution 
of  Phenol  in  Distilled  Water;  transfer  the 
mixture,  well  stirred,  to  a  flask,  and  close  the 
neck  with  a  plug  of  Cotton  Wool;  allow  it  to 
stand  for  twenty-four  hours;  then  strain 
through  linen,  with  strong  pressure;  add  to 
the  strained  liquid  sufficient  of  the  0.5  per 
cent,  solution  of  Phenol  to  make  one  hundred 
minims  or  six  cubic  centimetres  of  the  Solu- 
tion for  each  gland  used."    Br. 

This  solution,  introduced  into  the  British 
Pharmacopoeia  1898,  is  intended  to  represent 
the  activity  of  the  thyroid  gland.  It  is  de- 
scribed as  a  "  pinkish  turbid  liquid,  entirely 
free  from  any  odor  of  putrescence.  It  must 
be  freshly  prepared,  and  kept  in  well-stop- 
pered, sterilized  bottles.  100  minims  or  6  cubic 
centimetres  represent  one  entire  thyroid  gland." 
Br. 

For  its  medicinal  properties,  see  Thyroideum 
Siccum. 

Dose,  five  to  fifteen  minims  (0.3  to  0.9  Cc). 

LIQUOR  ZINCI  CHLORIDI.  U.  S.,  Br. 

SOLUTION  OF  ZINC  CHLORIDE 

(H'quor  zln'ci  jjhlo'rj-dl) 

"An  aqueous  solution,  containing  about  50 
percent.,  by  weight,  of  Zinc  Chloride  [ZnCla  = 
135.26]."  U.  S. 

Chlorure  de  Zinc  liquide,  Solute1  de  Burnett,  Fr. ; 
Fliisaiges  Chlorzink,  Chlorzinklosung,   G. 

*  "  Zinc,  granulated,  two  hundred  and  forty 
grammes  [or  8  ounces  av.,  204  grains]  ;  Hy- 
drochloric Acid,  eight  hundred  and  forty  gram- 
mes [or  29  ounces  av.,  276  grains]  ;  Nitric 
Acid,  twelve  grammes  [or  185  grains]  ;  Pre- 
cipitated Zinc  Carbonate,  twelve  grammes  [or 
185  grains]  ;  Distilled  Water,  a  sufficient  quan- 
tity, to  make  about  one  thousand  grammes 
[or  35  ounces  av.,  120  grains].  To  the  Zinc, 
contained  in  a  glass  or  porcelain  vessel,  add 
one  hundred  and  fifty  cubic  centimeters  [or  5 
fluidounces,  35  minims]  of  Distilled  Water ;  then 
gradually  add  the  Hydrochloric  Acid,  and  digest 
until  reaction  ceases  and  the  Acid  is  saturated. 


Pour  off  the  solution,  add  the  Nitric  Acid, 
and  heat  the  solution  at  a  temperature  not 
exceeding  115°  C.  (239°  F.),  until  a  portion, 
if  removed  and  cooled,  solidifies.  Allow  it  to 
cool,  and  dissolve  the  solidified  mass  in  a 
sufficient  quantity  of  Distilled  Water  to  make 
the  product  weigh  one  thousand  grammes  [or 
35  ounces  av.,  120  grains].  Then  add  the 
Precipitated  Zinc  Carbonate,  agitate  the  mix- 
ture occasionally  during  twenty-four  hours,  and 
set  it  aside  until  it  has  become  clear  by  sub- 
sidence. Finally,  separate  the  clear  Solution  by 
decantation,  or  by  means  of  a  siphon."   U.  S. 

"Granulated  Zinc,  1  pound  (Imperial)  or 
400  grammes;  Hydrochloric  Acid,  44  fl.  ounces 
(Imp.  meas.)  or  1100  cubic  centimetres;  Dis- 
tilled Water,  a  sufficient  quantity.  Mix  the 
Hydrochloric  Acid  with  one  pint  (Imp.  meas) 
or  500  cubic  centimetres  of  Distilled  Water  in 
a  porcelain  dish;  add  the  Zinc;  apply  gentle 
heat  until  gas  is  no  longer  evolved;  boil  for 
half  an  hour,  supplying  the  water  lost  by 
evaporation;  allow  the  product  to  cool.  Test 
a  few  drops  of  the  resulting  liquid  for  iron 
and  lead. 

If  either  be  present,  filter  the  remainder  of 
the  product  into  a  bottle,  and  add  solution  of 
chlorine  by  degrees,  with  frequent  agitation, 
until  the  liquid  acquires  a  permanent  odor  of 
chlorine;  add  Zinc  Carbonate  in  small  quanti- 
ties at  a  time,  with  renewed  agitation,  until  a 
brown  sediment  appears  and  the  whole  of  the 
iron  or  lead  is  thus  precipitated;  filter  the 
liquid  into  a  basin,  and  evaporate  to  the  bulk 
of  two  pints  (Imp.  meas.)  or  one  thousand  cubic 
centimetres.  If  no  iron  or  lead  be  present, 
filter  the  cooled  product  and  evaporate  it  to 
two  pints  (Imp.  meas.)  or  one  thousand  cubic 
centimetres."  Br. 

The  zinc  chloride  Is  made  in  the  usual  way, 
by  dissolving  zinc  in  hydrochloric  acid.  The 
nitric  acid  in  the  U.  S.  process  is  added  in 
order  that  any  iron  present  shall  be  converted 
into  ferric  chloride,  from  which  it  is  after- 
wards precipitated  by  the  zinc  carbonate.  In 
the  older  processes  the  former  object  was  ac- 
complished by  the  use  of  solution  of  chlorinated 
lime,  the  latter  by  chalk.  This  is  a  decided 
improvement,  as  the  use  of  the  chalk  as  a 
precipitant  introduced  into  the  preparation 
some  calcium  chloride,  while  the  zinc  carbonate 
adds  only  a  little  zinc  chloride  in  solution. 
Hydrogen  dioxide  has  been  used  instead  of 
nitric  acid  as  an  oxidizing  agent  by  Besthorn 
and  others.  The  preparation  is  completed  by 
bringing  it  to  a  certain  weight  by  the  addition 
of  distilled  water,  and  by  filtration  to  separate 
the  precipitated  iron  and  any  excess  of  the  car- 
bonate. On  account  of  the  difficulty  of  free- 
ing zinc  from  iron  contamination,  Francis 
Hemm  proposes  the  simpler  process  of  making 
this  solution  from  iron-free  zinc  oxide;  he  dis- 
solves 300  Gm.  of  such  zinc  oxide  in  840  Gm. 
of  hydrochloric  acid  in  a  porcelain  dish,  with  the 
aid  of  heat,  cools,  filters,  and  evaporates  the 
filtrate  to  1000  Gm.  (Am.  Drug.,  1900,  199.) 
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Properties. — As  procured  by  the  U.  S.  P. 
process,  solution  of  zinc  chloride  is  "  a  clear, 
colorless  liquid,  odorless,  having  a  very  astrin- 
gent, metallic  taste,  and  an  acid  reaction. 
Specific  gravity:  about  1.548  at  25°  C.  (77° 
F.).  It  should  conform  to  the  reactions  and 
tests  for  an  aqueous  solution  of  the  salt  given 
under  Zinci  Chloridum."  U.  S.  "A  colorless 
liquid  of  astringent  and  sweetish  taste.  Spe- 
cific gravity  1.530.  It  should  respond  to  the 
tests  for  zinc  and  for  chlorides.  It  should  not 
yield  any  characteristic  reaction  with  the  tests 
for  lead,  copper,  cadmium,  arsenium,  iron,  alu- 
minium, calcium,  magnesium,  or  sulphates."  Br. 
The  British  solution  contains  about  175  grains 
of  zinc  in  the  Imperial  fluidounee.  The  U.  S.  P. 
solution  does  not  differ  much,  containing  about 
170  grains  to  the  fluidounee  (wine  measure). 

Uses. — This  solution  is  equivalent  to  Bur- 
nett's disinfecting  fluid  noticed  below.  It  is  a 
powerful  disinfectant,  and,  when  applied,  duly 
diluted  with  water,  to  cancerous  and  other 
offensive  ulcers,  destroys  their  fetor  so  long  as 
the  dressings  are  kept  moist  with  it.  The  solu- 
tion is  recommended  by  Gaudriot  in  gonorrhoea 
in  both  sexes,  as  having  remarkable  remedial 
powers.  For  men  he  uses  an  injection,  com- 
posed of  from  twenty-four  to  thirty-six  drops 
in  four  fluidounces  of  water.  A  small  quantity 
only  is  injected  about  an  inch  up  the  urethra, 
two  or  three  times  a  day.  For  women  he  em- 
ploys a  vaginal  suppository,  formed  of  five 
drops  of  the  solution,  half  a  grain  of  mor- 
phine sulphate,  and  three  drachms  of  a  paste 
consisting  of  a  drachm  and  a  half  of  starch, 
a  drachm  of  mucilage  of  tragacanth,  and  half 
a  drachm  of  sugar.  The  suppository  is  intro- 
duced every  day,  or  every  second  day. 

Burnett's  disinfecting  fluid,  like  the  official 
solution,  is  an  aqueous  solution  of  zinc  chloride. 
It  contains  200  grains  of  zinc  in  each  Imperial 
fluidounee,  and  has  the  sp.  gr.  2.  It  is,  there- 
fore, considerably  stronger  than  the  Dublin  so- 
lution. It  is  so  called  after  Sir  William  Bur- 
nett, who  introduced  it  into  use,  in  1840,  as  a 
powerful  deodorizing  and  disinfecting  agent  in 
neutralizing  noxious  effluvia  and  in  arresting 
animal  and  vegetable  decomposition.  Diluted 
with  water  it  forms  Sir  William's  patent  pre- 
servative against  the  dry-rot.  The  concurrent 
testimony  of  a  number  of  observers  shows 
that  it  acts  as  an  excellent  disinfectant  for 
ships,  hospitals,  dissecting  rooms,  water  closets, 
privies,  etc.  Injected  into  the  blood  vessels,  it 
preserves  bodies  for  dissection,  without  impair- 
ing their  texture,  and  is  said  not  to  injure  the 
knives  employed,  but  the  accuracy  of  the  latter 
statement  is  doubtful.  The  advantage  is  claimed 
for  it  that,  while  it  destroys  putrid  odors,  it 
has  no  odor  of  its  own.  For  preserving  ana- 
tomical subjects,  one  part  of  the  disinfecting 
fluid  to  eighteen  of  water  will  form  a  solution 
of  the  proper  strength.  For  disinfecting  opera- 
tions on  a  large  scale,  a  pint  may  be  mixed  with 
four  gallons  of  water.  Solution  of  zinc  chlo- 
ride is  not  used  internally. 


LIQUORES. 

SOLUTIONS 

( li-quo'res ) 

Solutes,  Fr. ;  Liquores,  P.  G.;  Losungen,  G.;  So- 
luzione,  It.;  Solucion,  Sp. 

The  U.  S.  Pharmacopoeia  includes  in  this 
class  of  preparations  all  aqueous  solutions  with- 
out sugar  in  which  the  substance  acted  on  is 
wholly  soluble  in  water,  excluding  those  in 
which  the  dissolved  matter  is  gaseous  or  very 
volatile,   as   in   the   Aquae,   or   Waters. 

Although  several  changes  were  made  in  the 
strength  of  preparations  of  this  class  in  the 
U.  S.  Pharmacopoeia  of  1880  for  the  sake  of 
round  numbers  and  to  adjust  the  relative  quan- 
tity of  solid  to  the  solvent,  so  as  to  avoid 
fractions  in  the  percentages,  yet  it  was  a  ques- 
tion then  whether  these  were  advantages  suffi- 
cient to  overbalance  the  disadvantage  of  chang- 
ing the  doses  of  important  preparations.  Since 
the  important  change  was  made,  which  makes 
the  powerful  solutions  contain  one  per  cent, 
of  active  ingredient,  it  would  certainly  be  a 
serious  mistake  to  alter  this  proportion  in 
the  future.  The  standard  of  1  per  cent,  for 
arsenical  solutions  was  adopted  by  the  Con- 
ference Internationale  pour  l'Unification  de  la 
Formule  des  Medicaments  Heroi'ques  in  1902 
and  will  undoubtedly  be  accepted  by  all  the 
Pharmacopoeias. 

In  the  British  Pharmacopoeia  it  has  been 
deemed  expedient,  in  almost  all  instances  in 
which  the  substance  to  be  dissolved  is  an 
isolated  solid  body,  to  make  the  solutions  of 
uniform  strength,  without  regard  to  the  phys- 
iological powers  of  the  medicine,  or  its  ordi- 
nary dose.  There  is  a  convenience  in  this  plan 
to  the  prescriber,  in  relation  to  all  medicines 
which  habitually  present  themselves  to  his 
mind  in  the  solid  state,  but  to  alter  the  strength 
of  a  solution  which  has  been  long  known,  and 
the  dose  of  which  is  familiar,  in  order  to  make 
it  conform  with  others,  is  to  run  the  risk  of 
frequent  serious  errors  for  the  sake  of  an  idea. 
The  Br.  Pharm.  1898  introduced  under  this 
head  ten  concentrated  infusions,  with  the  object 
of  affording  an  easy  method  of  making,  through 
dilution,  ordinary  infusions.  The  titles  (see 
Liquor  Calumbce  Concentratus)  are  very  inap- 
propriate. 

LITHII  BENZOAS.  U.  S. 

LITHIUM  BENZOATE 

(lith'H  ben'zo-as) 

LiC7H502=  127.11 

"  It  should  contain  not  less  than  98.5  per- 
cent, of  pure  Lithium  Benzoate  [CeHs.COOLi], 
and  should  be  kept  in  well-stoppered  bottles." 

U.  S. 

Lithium  Benzoicum :  Benzoate  de  Lithine,  Fr. 
Cod.;  Benzoesaures  Lithium,  Lithiumbenzoat,  G.; 
Benzoato    litico,   Sp. 
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This  salt  of  lithium  is  made  by  decomposing 
lithium  carbonate  with  benzoic  acid.  E.  B. 
Shuttleworth  (A.  J.  P.,  1875)  deviates  from  the 
usual  method  of  first  making  a  hot  solution  of 
benzoic  acid  and  then  adding  carbonate  until 
effervescence  ceases,  by  reversing  the  order. 
One  ounce  (av.)  of  lithium  carbonate  is  put 
into  a  dish  with  nine  fluidounces  of  water,  the 
mixture  is  heated,  and  three  and  a  quarter 
ounces  (av.)  of  benzoic  acid  in  small  portions 
added,  until  the  carbonate  is  all  decomposed 
and  effervescence  ceases;  the  solution  is  filtered 
and  evaporated  to  dryness,  or  crystallized  if 
desired.  The  yield  is  three  and  a  half  ounces. 
The  advantage  of  this  process  is  a  saving  in 
time  and  labor  in  evaporating: 

LiaCOa  +  2HC7H603  = 

2LiC7H602  +  HaO  +  CO2 
No  process  is  given  in  the  Pharmacopoeia. 

Properties. — It  is  officially  described  as  a 
"  light,  white  powder,  or  small,  shining,  crystal- 
line scales;  odorless,  or  of  faint  benzoin-like 
odor,  and  of  a  cooling,  sweetish  taste ;  perma- 
nent in  the  air.  Soluble  in  3  parts  of  water, 
and  in  13  parts  of  alcohol,  at  25°  C.  (77°  F.)  ; 
in  2.5  parts  of  boiling  water,  and  in  10  parts 
of  boiling  alcohol.  Its  solubility  in  water  is 
increased  by  the  presence  of  sodium  benzoate, 
but  lessened  when  alcohol  is  in  the  solvent. 
When  heated,  the  salt  fuses;  at  a  higher  tem- 
perature it  chars,  emits  inllammable  vapors 
having  a  benzoin-like  odor,  and  finally  leaves  a 
residue  of  lithium  carbonate  mixed  with  earbon. 
This  residue  imparts  a  crimson  color  to  a  non- 
luminous  flame,  and  its  aqueous  solution  has  an 
alkaline  reaction  upon  litmus  paper.  The  aque- 
ous solution  (1  in  20)  of  Lithium  Benzoate  has 
an  alkaline  reaction  upon  litmus,  but  is  neutral 
to  phenolphthalein  T.S.  The  addition  of  a  few 
drops  of  ferric  chloride  T.S.  to  the  above  solu- 
tion will  produce  a  voluminous  flesh-colored 
precipitate  of  ferric  benzoate.  If  an  excess  of 
hydrochloric  acid  be  added  to  a  concentrated 
aqueous  solution  of  0.6  Gm.  of  Lithium  Ben- 
zoate, a  white  precipitate  of  benzoic  acid  will 
be  formed,  which,  after  collecting  upon  a  filter 
and  thoroughly  washing  and  drying,  should  re- 
spond to  the  tests  of  purity  given  under  Acidum 
Benzoicum.  If  the  filtrate  and  washings  from 
this  precipitate  be  evaporated  almost  to  dry- 
ness on  a  water-bath,  in  a  flat-bottomed  flask 
of  50  Cc.  capacity,  and  10  Cc.  of  amyl  alcohol 
(boiling  point  132°  C.)  be  added,  and  the  mix- 
ture cautiously  heated  until  the  lower  aqueous 
layer  has  evaporated,  then,  after  the  addition  of 
3  drops  of  hydrochloric  acid  and  boiling  for 
three  minutes,  the  resulting  insoluble  residue 
should  weigh  not  more  than  0.004  Gm.  (limit 
of  other  alkalies).  The  removal  of  the  water 
from  the  amyl  alcohol  mixture  is  facilitated 
by  passing  a  current  of  air  through  the  hot 
solution.  If  1  Gm.  of  the  salt  be  dissolved 
in  20  Cc.  of  water,  and  the  benzoic  acid  pre- 
cipitated by  the  addition  of  a  sufficient  quantity 
of  hydrochloric  acid,  the  filtrate  should  respond 
to  the  following  tests  of  purity:     The  addition 


of  ammonia  water  until  the  solution  has  an 
alkaline  reaction  should  produce  neither  tur- 
bidity nor  precipitation,  either  before  or  after 
boiling  (absence  of  iron,  aluminum,  etc.). 
Another  portion  of  this  solution  should  not  re- 
spond to  the  Time-Limit  Test  for  heavy  metals 
(see  Part  III,  Test  No.  121).  If  0.5  Gm.  of 
Lithium  Benzoate  be  thoroughly  mixed  with 
about  1  Gm.  of  powdered  anhydrous  ammonium 
sulphate  and  cautiously  ignited  in  a  porcelain 
crucible,  until  of  constant  weight,  the  residue 
should  weigh  not  less  than  0.210  Gm.,  nor 
more  than  0.216  Gm."  U.  S.  Curtman  stated 
that  much  of  the  lithium  benzoate  in  the  market 
contains  not  only  sodium  benzoate,  but  also 
hippurate,  derived  from  urine-benzoic  acid. 
This  renders  it  much  more  soluble  in  water 
than  the  pure  salt,  and  also  more  soluble  in 
alcohol.  The  precipitated  benzoic  acid  should 
melt  at  121.4°  C. ;  hippuric  acid,  if  pure,  melts 
at  187.5°  C.  Hence  a  high  melting  point  for 
the  separated  benzoic  acid  points  to  this  source 
of  contamination. 

Uses. — Lithium  benzoate  has  been  highly 
recommended  as  a  remedy  against  gout  (Ed. 
M.  J.,  Jan.  1875),  and  has  been  used  to  some 
extent. 

Dose,  from  fifteen  to  thirty  grains  (1  to 
2  Gm.). 

LITHII  BROMIDUM.  U.  S. 

LITHIUM  BROMIDE 

( lith'i-I  bro'mi-dum) 

LiBr  =  86.84 

"  It  should  contain  when  well  dried  not  less 
than  07  percent,  of  pure  Lithium  Bromide,  and 
should  be  kept  in  well-stoppered  bottles."   U.  8. 

Lithium  nromatum  ;  Bromure  de  Lithium,  Fr. 
Cod.;   Bromlituium,    Lithiumbromid,    O. 

This  salt  was  made  official  in  the  U.  S.  P. 
1880.  Yvon  prepares  lithium  bromide  by  mix- 
ing 37  parts  of  lithium  carbonate,  200  parts 
of  distilled  water,  and  80  parts  of  bromine,  and 
passing  a  current  of  hydrogen  sulphide  through 
the  mixture  until  the  color  of  bromine  has  dis- 
appeared. A  slight  heat  is  then  applied,  to 
drive  off  excess  of  hydrogen  sulphide  and  to 
agglutinate  the  sulphur.  After  filtration  the 
liquor  is  concentrated  and  finally  crystallized  by 
desiccating  it  under  a  bell  glass,  over  sulphuric 
acid.  It  may  also  be  obtained  by  double  decom- 
position. Lithium  sulphate  is  first  formed  by 
treating  37  parts  of  lithium  carbonate  with 
49  parts  of  monohydrated  sulphuric  acid  di- 
luted with  its  own  volume  of  water.  Then 
119  parts  of  potassium  bromide  are  dissolved 
in  the  smallest  possible  quantity  of  water. 
When  the  two  solutions  are  mixed,  an  abundant 
precipitate  of  potassium  sulphate  is  produced 
on  the  addition  of  a  little  alcohol.  The  whole 
is  evaporated  to  dryness,  the  operation  finished 
on  a  water  bath,  and  the  residue  is  treated  with 
alcohol,   which   removes   only   lithium   bromide 
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and  deposits  it  again  on  evaporation.  The 
bromide  may  then  be  crystallized  from  water  or 
kept  in  solution  of  known  strength.1  (P.  J., 
Sept.  18,  1876.)  No  process  is  given  in  the 
Pharmacopoeia. 

Properties. — It  is  officially  described  as  "  a 
white,  granular  salt,  odorless,  and  having  a 
sharp,  slightly  bitter  taste;  very  deliquescent. 
Soluble  in  0.6  part  of  water  at  25°  C.  (77°  F.), 
and  in  0.3  part  of  boiling  water;  very  soluble 
in  alcohol;  also  soluble  in  ether.  At  a  low  red 
heat  the  salt  fuses,  and  at  a  higher  heat  it  is 
slowly  volatilized.  It  imparts  a  crimson  color 
to  a  non-luminous  flame.  Silver  nitrate  T.S. 
produces  a  yellowish-white  precipitate  insoluble 
in  nitric  acid,  and  in  a  moderate  excess  of 
ammonia  water.  The  aqueous  solution  is  slightly 
alkaline  to  litmus  paper.  If  there  be  added 
to  10  Cc.  of  the  aqueous  solution  of  the  salt 
(1  in  20)  1  Cc.  of  chloroform,  followed  by 
chlorine  water  added  cautiously,  drop  by  drop, 
with  constant  agitation,  the  liberated  bromine 
will  dissolve  in  the  chloroform,  imparting  to  it 
a  yellow  to  orange  color,  free  from  any  violet 
tint  (absence  of  iodine).  If  0.5  Cc.  of  sodium 
cobaltic  nitrite  T.S.  be  added  to  5  Cc.  of  an 
aqueous  solution  of  the  salt  (1  in  20),  no  pre- 
cipitate or  turbidity  should  occur  within  10 
minutes  (limit  of  potassium).  If  to  0.4  Gm. 
of  Lithium  Bromide  contained  in  a  flat-bottomed 
flask  of  50  Cc.  capacity,  an  excess  of  hydro- 
chloric acid  be  added,  and  the  mixture  evap- 
orated almost  to  dryness  on  a  water-bath,  and 
if  10  Cc.  of  amyl  alcohol  (boiling  point  132°  C.) 
be  added  and  the  mixture  cautiously  heated 
until  the  lower  aqueous  layer  has  evaporated, 
then,  upon  the  addition  of  3  drops  of  hydro- 
chloric acid  and  boiling  for  three  minutes,  the 
resulting  insoluble  residue  should  weigh  not 
more  than  0.007  Gm.  (limit  of  other  alkalies). 
The  removal  of  the  water  from  the  amyl  alcohol 
mixture  is  facilitated  by  passing  a  current  of 
air  through  the  hot  solution.  The  addition  of 
a  slight  excess  of  ammonia  water  to  the  aqueous 
solution  of  the  salt  (1  in  20),  which  has  been 
acidulated  with  hydrochloric  acid,  should  pro- 
duce neither  turbidity  nor  precipitation,  either 
before  or  after  boiling  (absence  of  iron,  alu- 
minum, etc.).  An  aqueous  solution  of  the  salt 
(1  in  20)  should  not  respond  to  the  Time-Limit 
Test  for  heavy  metals  (see  Part  III,  Test  No. 
121).  If  1  Gm.  of  dry  Lithium  Bromide  be 
dissolved  in  sufficient  distilled  water  to  measure 
100  Cc,  then  20  Cc.  of  this  solution,  to  which 
2  drops  of  potassium  chromate  T.S.  are  added, 

1  Lithium  Iodide  (Lil  =  132.8)  may  be  prepared 
by  taking  of  iodine  127  parts,  iron,  in  filings,  35  parts, 
lithium  carbonate  38  parts,  distilled  water  300 
parts.  Prepare  a  solution  of  ferrous  iodide,  using 
the  whole  of  the  distilled  water,  filter,  add  the 
lithium  carbonate  to  the  still  warm  liquid,  and  heat 
gently  to  promote  complete  decomposition.  The 
liquid  must  be  slightly  alkaline.  Filter,  wash  the 
precipitated  ferrous  carbonate,  add  the  washings  to 
the  filtrate,  evaporate  the  latter,  pour  it  out  to 
cool  and  harden,  and  immediately  transfer  it  Into 
well-dried,  glass-stoppered  vials.  It  forms  a  white 
salt  very  soluble  In  water  and  alcohol.  One  gramme 
of  it  is  entirely  precipitated  by  1.27  Gm.  of  silver 
nitrate.      (-V.    R.,   July,    1877.) 


should  require  not  less  than  22.5  Cc,  nor  more 
than  23.9  Cc,  of  tenth-normal  silver  nitrate 
V.S.  to  produce  a  permanent  red  color."  U.  S. 

Uses. — Lithium  bromide  was  first  brought 
into  notice  as  a  remedy  by  S.  Weir  Mitchelh 
who  asserts  that  its  action  differs  from  that  of 
the  other  bromides  only  in  being  more  hypnotic 
Although  careful  physiological  studies  of  it  are 
wanting,  there  is  little  reason  for  believing 
that  it  differs  essentially  from  other  bromides 
in  its  influence  upon  the  human  organism.  It 
should  be  administered  in  dilute  aqueous  solu- 
tion. Each  drachm  of  it  contains  fifty-five 
grains  of  bromine,  and  it  therefore  exceeds 
potassium  bromide  in  bromine  strength. 

Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.). 

LITHII  CARBONAS.  U.  S.,  Br. 

LITHIUM  CARBONATE 

(Ilth'I-I  car'bo-naa) 

LiaC03  =  73.51 

"  It  should  contain  not  less  than  98.5  percent. 
of  pure  Lithium  Carbonate  [CO.(OLi)a],  and 
should  be  kept  in  well-stoppered  bottles."  U.  S. 
"  Lithium  Carbonate,  Li2C03,  is  obtained  from 
native  silicates  of  lithium."   Br. 

Carbonas  Lithicus  :  Carbonate  of  Lithia  ;  Carbonate 
de  Lithine,  Fr.  Cod.;  Carbonate  lithique.  Fr.  ; 
Lithium  Carbonicum.  P.  G. ;  Lithiumcarbonat,  Koh- 
lensaures  Lithium,  G. ;  Carbonato  di  litio,  /*.;  Car- 
bonato  de  litina  o  litico,  Sp. 

The  alkali  lithia,  so  far  as  has  yet  been  ascer- 
tained, is  rare  in  nature,  for,  though  extensively 
diffused,  it  exists  in  very  small  proportion,  ex- 
cept in  a  few  scarce  minerals.  It  was  dis- 
covered by  Arfvedson  in  1817,  in  certain  min- 
erals from  the  iron  mines  of  Uto,  as  petalite, 
triphane,  and  a  variety  of  tourmaline.  (Ber- 
zelius.)  It  has  since  been  found  in  other  min- 
erals, as  lepidolite,  spodumene,  amblygonite, etc., 
and  in  numerous  mineral  waters,  as  those  of 
Carlsbad,  Pyrmont,  Kissingen,  Kreuznach,  Aix- 
la-Chapelle,  Yichy,  etc.,  in  Europe,  and  the 
Gettysburg  spring  in  the  United  States,  in 
which  it  exists  generally  as  a  carbonate  or  a 
bicarbonate.  By  spectrum  analysis  it  has  been 
detected  in  the  waters  of  the  Atlantic  and  of 
the  Thames,  in  the  ashes  of  plants  grown  on  a 
granite  soil,  and  even  in  milk  and  human  blood. 
In  the  mother  waters  of  tartaric  acid,  in  the 
factories,  it  has  been  found  in  a  proportion 
to  justify  extraction.  It  was  at  one  time 
largely  obtained  from  a  phosphatie  triphyline 
found  in  Bavaria,  in  which  it  existed  as  a  phos- 
phate, but  this  source  is  said  to  have  been 
exhausted.  It  is  estimated  that  there  are  about 
55,000  pounds  of  lithium  salts  used  in  the 
United  States  each  year,  of  which  about  one- 
tenth  is  imported.  The  quantity  of  lithium 
minerals  produced  in  the  United  States  (Cali- 
fornia and  South  Dakota)  in  1903  amounted 
to  1,155  tons,  valued  at  the  place  of  production 
at  $23,425.  There  are  several  methods  of  ex- 
tracting lithia  from  the  minerals  containing  it, 
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an  account  of  which  may  be  seen  in  Roscoe 
and  Schorlemmer,  vol.  ii.,  Part  I,  page  158. 
They  contain  the  alkali  in  various  proportions, 
from  4.5  per  cent,  in  lepidolite  to  11  per  cent, 
in  amblygonite.  Lithium  carbonate  is  prepared 
from  lepidolite  in  the  following  manner.  10 
parts  of  finely  powdered  lepidolite,  10  parts  of 
barium  carbonate,  5  parts  of  barium  sulphate, 
and  3  parts  of  potassium  sulphate  are  fused 
at  a  very  high  temperature  in  a  wind  furnace. 
The  heavy  barium  silicate  and  sulphate  sink  to 
the  bottom,  and  a  layer  of  potassium  and 
lithium  sulphates  is  found  at  the  top  of  the 
fused  mass.  These  can  be  extracted  by  simple 
lixiviation,  and  then  the  carbonate  prepared  by 
double  decomposition  with  ammonium  car- 
bonate. 

Lithia,  L12O,  is  the  oxide  of  the  metal  lithium, 
and  ranks  in  chemical  properties  with  the  fixed 
alkalies.  In  the  form  of  hydroxide,  LiOH,  it 
is  white  and  translucent ;  does  not  deliquesce  in 
the  air,  but  absorbs  carbon  dioxide,  and  be- 
comes opaque;  is  fusible  below  ignition,  but 
not  volatilizable  at  a  white  heat ;  is  soluble  in 
water,  but  less  so  than  potassium  or  sodium 
hydroxides;  is  sparingly  soluble  in  alcohol,  and 
in  solution  has  an  acrid  alkaline  taste,  caustic 
properties,  and  a  strong  alkaline  reaction.  The 
salts  of  lithium  are  generally  freely  soluble, 
with  the  exception  of  the  neutral  carbonate  and 
phosphate,  the  latter  of  which  is  nearly  in- 
soluble. Lithium,  which  was  first  obtained  by 
Bunsen  and  Matthiessen.  in  1855,  is  silver-white, 
brilliant,  softer  than  lead,  ductile,  capable  of 
welding,  and  the  lightest  known  solid.  lis  sp. 
gr.  is  0.594,  melting  point  180°  C.  (356°  P.), 
atomic  weight  6.98,  and  symbol  Li.  For  a 
method  of  making  lithium  for  scientific  demon- 
stration on  the  small  scale  bv  eleetrolyait 
Ph.  Rev.,  1899,  204. 

Lithium  carbonate  may  be  prepared  directly 
from  one  of  the  lithia  minerals,  in  the  manner 
already  described,  or  from  lithium  sulphate  or 
chloride  in  concentrated  solution  by  adding 
ammonium  carbonate.  The  precipitated  salt 
should  be  washed  with  alcohol  and  dried. 

Properties. — It  is  "  a  light,  white  powder, 
odorless,  and  having  an  alkaline  taste;  perma- 
nent in  the  air.  Soluble  in  75  parts  of  water 
at  25°  C.  (77°  F.),  also  in  140  parts  of  boiling 
water;1  much  more  soluble  in  water  saturated 
with  carbon  dioxide ;  insoluble  in  alcohol ;  solu- 
ble in  diluted  acids  with  active  effervescence. 
At  a  low  red  heat  the  salt  fuses:  at  a  higher 
temperature  it  loses  some  of  its  carbon  dioxide, 
and  is  partially  converted  into  lithium  oxide.  Its 
solution  in  hydrochloric  acid  imparts  a  crimson 
color  to  a  non-luminous  flame.  The  aqueous 
solution  has  an  alkaline  reaction  upon  litmus 
paper.     If  1  Gm.  of  Lithium  Carbonate  be  dis- 

1 F.  A.  Fliickiger  states  that  lithium  carbonate  is 
less  soluble  in  warm  water  than  in  cold  water.  He 
recommends  as  a  test  of  purity  that  it  should  require 
for  solution  70  parts  or  a  little  more  of  water  at 
15°  C,  and  states  further  that  its  solution  saturated 
at  90°  C.  has  the  sp.  gr.  1.009  at  15°  C.  :  this  latter 
solution  contains  1  part  of  the  salt  in  111.3  parts  of 
water.     (A.  Pharm.,  1887,   p.   509.) 


solved  in  40  Cc.  of  diluted  acetic  acid,  no  in- 
soluble residue  should  remain.  If  1  part  of 
Lithium  Carbonate  be  mixed  with  20  parts  of 
water,  and  hydrochloric  acid  be  added,  drop  by 
drop,  with  agitation  until  solution  takes  place, 
the  resulting  solution  should,  after  boikng  and 
cooling,  respond  to  the  following  tests  when 
applied  to  separate  portions:  The  addition  of 
ammonia  water  until  the  solution  has  an  alka- 
line reaction,  should  produce  neither  turbidity 
nor  precipitation,  either  before  or  after  boiling 
(absence  of  iron,  aluminum,  etc.).  Another 
portion  of  this  solution  should  not  respond  to 
the  Time-Limit  Test  for  heavy  metals  (see 
Part  III,  Test  No.  121).  If  to  0.2  Gm.  of 
Lithium  Carbonate  contained  in  a  flat-bottomed 
flask  of  50  Cc.  capacity  a  slight  excess  of  hy- 
drochloric acid  be  added,  and  the  mixture  evap- 
orated almost  to  dryness  on  a  water-bath,  and 
if  10  Cc.  of  amyl  alcohol  (boiling  point  132° 
C.)  be  added  and  the  mixture  cautiously  heated, 
until  the  lower  aqueous  layer  has  evaporated, 
then,  upon  the  addition  of  3  drops  of  hydro- 
chloric acid  and  boiling  for  three  minutes,  the 
resulting  insoluble  residue  should  weigh  not 
more  than  0.003  Gm.  (limit  of  other  alkalies). 
The  removal  of  the  water  from  the  amyl  alcohol 
mixture  is  facilitated  by  passing  a  current  of 
air  through  the  hot  solution.  If  0.5  Gm.  of 
Lithium  Carbonate  be  dissolved  in  20  Cc.  of 
normal  sulphuric  acid  V.S.,  the  resulting  solu- 
tion should  require  not  more  than  6.6  Cc.  of 
norma]  potassium  hydroxide  V.S.  for  complete 
neutralization,  methyl-orange  T.S.  being  used 
as  indicator.'"  U.  8.  "In  white  powder  or 
in  minute  crystalline  grains,  soluble  in  about 
70  parts  of  cold  water,  insoluble  in  alcohol  (90 
per  cent.j.  Its  aqueous  solution  turns  red 
litmus  paper  blue.  It  is  dissolved  with  effer- 
ie  by  hydrochloric  acid;  the  solution 
evaporated  to  dryness  leaves  a  residue,  which 
con  municates  a  crimson  color  to  flame.  This 
residue  redissolved  in  water  yields  a  precipitate 
with  solution  of  sodium  phosphate.  1  gramme 
of  the  salt  neutralized  with  sulphuric  acid  and 
afterwards  heated  to  redness  leaves  1.479 
grammes  of  dry  lithium  sulphate,  corresponding 
to  9SJS  per  cent,  of  the  pure  carbonate.  It 
should  yield  no  characteristic  reaction  with  the 
tests  for  lead,  copper,  arsenium,  iron,  alumin- 
ium, zinc,  magnesium,  sodium,  potassium,  am- 
monium, or  chlorides,  and  only  the  slightest 
reactions  with  the  tests  for  calcium  and  for 
sulphates."  Br.  Its  aqueous  solution  has  an 
alkaline  reaction.2 

Uses. — Lithium  carbonate  has  the  ordinary 
remedial  properties  of  the  alkaline  carbonates, 
over  which,  however,  it  possesses  advantages, 
under  certain  circumstances,  which  render  it  a 

2  Effervescing  Lithivm  Carbonate. — Take  of  Citric 
Acid  40  parts,  Sodium  Bicarbonate  50  parts,  and 
Lithium  Carbonate  10  parts.  Powder  and  mix  well, 
then  introduce  into  a  wide  flat-bottomed  dish,  and 
heat  to  about  100°  C.  (212°  F.),  stirring  constantly 
until  the  powder  becomes  granular.  Separate  the 
granules  of  uniform  size  by  means  of  appropriate 
sieves,  and  preserve  them  in  well-stoppered  bottles. 
(See  Lithii  Citras  Effervescens.) 
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valuable  addition  to  the  materia  medica.  In 
the  year  1843,  Alexander  Ure  of  London,  called 
attention  to  the  extraordinary  solvent  power  of 
a  solution  of  lithia  for  uric  acid,  with  which, 
unlike  the  other  alkalies,  it  forms  a  very  solu- 
ble salt,  and  suggested  its  injection  into  the 
bladder,  for  the  solution  or  disintegration  of 
uric  acid  calculi.  In  1857,  Garrod  of  London, 
gave  it  internally  in  cases  of  gout  and  gouty 
diathesis  in  reference  to  the  same  property,  as 
well  as  in  consideration  of  its  low  combining 
number  and  consequent  extraordinary  neutral- 
izing power.  From  these  properties,  it  is  ad- 
mirably adapted  to  cases  in  which  it  is  desirable 
to  eliminate  uric  acid  from  the  system,  and  es- 
pecially to  cases  of  gout,  in  which  there  is  a 
strong  indication  to  prevent  the  formatio. 
insoluble  salts  of  uric  acid,  and  their  deposition 
in  the  bladder,  kidneys,  or  joints,  and  to  favor 
the  solution  of  such  salts  when  already  formed, 
as  in  the  chalky  deposits  in  the  joints  and 
ligamentous  tissues  of  gouty  patients,  eoi 
ing  chiefly  of  sodium  urate.  Garrod  has,  more- 
over, found  lithium  carbonate,  in  dilute  solu- 
tion, not  only  to  exceed  the  other  alkalies  in 
rendering  the  urine  neutral  or  alkaline,  but  also 
to  act  powerfully  as  a  diuretic,  probably  more 
so  than  the  corresponding  salts  of  potassium 
and  sodium.  {M.  T.  G.,  March,  1864,  303.) 
Dose,  five  to  fifteen  grains  (0.32  to  1.0  6m.1. 

LITHII  CITRAS.  U.  S„  Br. 

LITHIUM  CITRATE 

(lith'I-i  ci'tras) 

Li3C6H507  +  4H20  =  280.08 

"  It  should,  when  carefully  dried,  contain  not 
less  than  98.5  percent,  of  pure  Lithium  Citrate 
[CsH»(0H)(C00Li)3],  and  should  be  kept  in 
well-stoppered  bottles."  U.  S.  "  Lithium  Cit- 
rate, C3H4.0H.(C00Li)3,4Ha0,  is  prepared 
by  saturating  citric  acid  with  lithium  carbonate." 
Br. 

Lithiae  Citras.  Lithium  Citricum :  Citrate  of 
Lithium,  Citrate  of  Lithia :  Citrate  de  Lithine.  Fr. 
Cod.;  Citronensaures  Lithium.  Lithiumcitrat,  G. 

To  saturate  the  50  grains  of  lithium  car- 
bonate directed  by  the  British  Pharm.  (1885) 
90.54  grains  of  the  crystallized  acid  will  be  re- 
quired, so  that  there  is  a  slight  deficiency  on 
the  part  of  the  acid,  whereas  it  should  be  in 
slight  excess,  and,  according  to  Squire.  100 
grains  of  the  acid  should  be  used  instead  of  90 
grains.  (See  also  P.  ./.,  Sept.  11.  1875.)  This 
proportion  was  employed  in  the  U.  S.  Phar- 
macopoeia process  of  1S70.     See  foot-note.1 

1 "  Take  of  Carbonate  of  Lithium  one  hundred 
grain*;  Citric  Acid,  in  crystals,  tico  hundred  grains; 
Distilled  Water  two  fluidbunces.  Dissolve  the  Citric 
Acid  in  the  water  gentlv  heated,  and  to  the  solution 
gradually  add  the  Carbonate  of  Lithium  until  per- 
fectly dissolved,  heating  the  solution  so  long  as 
effervescence  is  produced.  Evaporate,  by  means  of  a 
steam-  or  sand-bath,  to  a  viscid  consistence,  dry  the 
residue  in  an  oven,  at  a  temperature  of  about  240", 
then  rapidly  pulverize  it  and  preserve  the  powder 
in  a  well-stoppered  bottle."    C.  S.  1S70. 


C.  Umney  (P.  J.,  Sept.  11,  1375)  advocates 
the  use  of  the  crystallized  salt  in  place  of  that 
made  by  either  of  the  former  official  processes. 
He  obtained  it  by  setting  aside  a  solution  of  the 
sp.  gr.  1.230,  when  a  salt  crystallized  out  L: 
the  formula  LbCeHsOT.LELzO :  it  is  described  as 
definite  and  reliable  as  found  in  commerce,  and 
"  not  deliquescent."  (See  also  P.  /.,  1833,  p. 
783. 

Properties. — Lithium  citrate  is  in  the  form 
of  "  a  white  powder,  or  colorless  crystals,  odor- 
less,   and    having    a    cooling,    faintly    alb 
taste;   deliquescent   on  exposure   to   moist   air. 
Soluble  in  about  2  parts  of  water  at  25"    CL 

F. '.  and  in  1-5  parts  of  boiling  wa 
almost  insoluble  in  alcohol  or  ether.     At  a  red 
heat  the  salt  chars,  emits  inflammable  vapors 
ng   a   pungent   odor,   and   finally   lea' 
:  residue  of  lithium  earbonate  mixed  with 
carbon.     It  imparts  a  crimson  color  to  a 
luminous  flame.     The  aqueous  solution  is  neu- 
tral to   litmus   paper,   and  should   not   redden 
phenolphthalein   T.S.     If   an   aqueous   solution 
of  Lithium  Citrate     1  in  20)  be  boiled  wiJ 
equal  volume  of  calcium  chloride  T.S..  a  white 
precipitate  will  form.     If  the  residue  obtained 
by  igniting  0.2  Gm.  of  the  salt  at  a  red  heat 
be  treated  with  a  slight  excess  of  diluted  hydro- 
chloric acid,  and  the  filtrate  and  washings  evap- 
orated almost   to  dryness  on  a  water-bath,   in 
a  flat-bottomed  flask  of  50  Ce.  capacity,  and 
if  10  Ce.  of  amyl  alcohol   (boiling  point  132° 
C. )  be  added,  and  the  mixture  cautiously  heated 
until  the  lower  aqueous  layer  has  evaporated, 
then,  upon  the  addition  of  3  drops  of  hydro- 
chloric acid  and  boiling  for  three  minute- 
resulting    insoluble    residue    should    weigh   not 
more  than  0.002  Gm.  (limit  of  other  alka. 
The  removal  of  the  water  from  the  amyl  alcohol 
re  is  facilitated  by  passing  a  current  of 
air  through  the  hot  solution.     The  solution  of 
the  salt  (1  in  20)   acidulate'.  irochloric 

acid  should  not  respond  to  the  Time-Limi: 
for  heavy  metals  (see  Pakt  III.  Te~:  No.  121). 
If  0.5  Gm.  of  an-  Lithium  Citrate  be 

cautiously  ignited  in  a  porcelain  crucible,  and 
if,  after  cooling,  the  residue  be  moistened  with 
a  few  drops  each  of  nitric  and  sulphuric  acids 
and  again  cautiously  ignited,  repeating  the 
operation  until  the  residue  becomes  white  and 
of  constant  weight,  then  the  residue  of  lithium 
sulphate  should  weigh  not  less  than  0.3S7  Gm., 
nor  more  than  0.394  Gm.  The  residue  of 
lithium  sulphate  resulting  from  the  above  igni- 

af  ter  being  dissolved  in  10  Cc.  of  b-.  i 
water  and  acidified  with  hydrochloric  acid, 
should,  upon  the  addition  of  ammonia  water 
until  the  solution  has  an  alkaline  reaction,  not 
become  turbid  or  form  a  precipitate,  either  be- 
fore or  after  boiling  (absence  of  iron,  alu- 
minum, etc)."  r.  -  -  _  - 
dried  at  212 3  F.   (100°  CL)   should  lose  about 

-    --rnmmp:   at  240°    I  an  ad- 

ditional 0.13  gramme:  and.  when  burned 
low  red  heat  with  a  free  access  of  air.  should 
lea*        77  gramme  of  white  residue,  correspond- 
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ing  to  98.5  per  cent,  of  the  pure  citrate.  It 
should  be  free  from  the  impurities  mentioned 
under  '  Lithii  Carbonas.'  "  Br.  That  the  salt 
is  a  citrate  will  be  shown  by  its  solution  be- 
coming turbid  when  boiled  with  lime  water,  but 
clear  again  on  cooling. 

Uses. — These  are  essentially  the  same  as  those 
of  the  carbonate,  as  the  citric  acid  is  burnt  up 
in  the  system  and  a  lithium  carbonate  formed, 
which  is  finally  eliminated  by  the  kidneys. 
While  thus  acting  like  the  carbonate,  it  has  the 
advantage  over  that  salt  of  having  a  less  dis- 
agreeable taste  and  of  being  less  disposed  to  irri- 
tate the  stomach, — the  same  advantages  that,  in 
many  instances,  potassium  citrate  has  over  the 
carbonate  of   that   alkali. 

Dose,  from  ten  to  thirty  grains  (0.65  to  2.0 
Gm.). 

Off.  Prep Lithii  Citras  Effervescens,  V.  S.,  Br. 

LITHII  CITRAS   EFFERVESCENS. 
U.  S.,  Br. 

EFFERVESCENT  LITHIUM  CITRATE 

(lith'i-i  ci'triis  6f-fer-v*B,oenf ) 

Llmonade  seche  au  Citrate  de  Llthine,  Fr. ;  Rrause- 
Mthiumcitrat,    Q. 

•  "  Lithium  Citrate,  fifty  grammes  [or  1  ounce 
av.,  334  grains] ;  Sodium  Bicarbonate,  dried  and 
powdered,  five  hundred  and  seventy  grammes 
[or  20  ounces  av.,  46  grains] ;  Tartaric  Acid, 
dried  and  powdered,  three  hundred  grammes  [or 
10  ounces  av.,  255  grains] ;  Citric  Acid,  unefflo- 
resced  crystals,  one  hundred  and  ninety-five 
grammes  [or  6  ounces  av.,  384  grains],  to  make 
about  one  thousand  grammes  [or  35  ounces,  120 
grains].  Powder  the  Citric  Acid  and  mix  it 
intimately  with  the  Lithium  Citrate  and  Tar- 
taric Acid,  then  thoroughly  incorporate  the 
Sodium  Bicarbonate.  Place  the  mixed  powders 
on  a  plate  of  glass  or  in  a  suitable  dish,  in  an 
oven  heated  between  93°  and  104°  C.  (199.4° 
and  219.2°  F.).  When  the  mixture,  by  the  aid 
of  careful  manipulation  with  a  wooden  spatula, 
has  acquired  a  moist  consistence,  rub  it  through 
a  No.  6  tinned-iron  sieve,  and  dry  the  granules 
at  a  temperature  not  exceeding  54°  C.  (129.2° 
F.).  Keep  the  product  in  well-stoppered 
bottles."    U.  S. 

"  Sodium  Bicarbonate,  in  powder,  58  ounces 
(Imperial)  or  580  grammes;  Tartaric  Acid,  in 
powder,  31  ounces  (Imp.)  or  310  grammes; 
Citric  Acid,  in  powder,  21  ounces  (Imp.)  or  210 
grammes;  Lithium  Citrate,  5  ounces  (Imp.)  or 
50  grammes.  Mix  the  Lithium  Citrate  with 
the  Citric  Acid,  then  add  the  Tartaric  Acid, 
and,  lastly,  the  Sodium  Bicarbonate,  triturating 
thoroughly.  Place  the  whole  in  a  dish  or  pan 
of  suitable  form  heated  to  between  200°  and 
220°  F.  (93.3°  and  104.4°  C).  When  the  mix- 
ture, by  the  aid  of  careful  manipulation,  has 
assumed  a  granular  character,  separate  it,  by 
means  of  suitable  sieves,  into  granules  of  uni- 
form and  convenient  size.     Dry  the  granules  at 


a  temperature  not  exceeding  130°  F.  (54.4°  C). 
The  product  should  weigh  about  100  ounces 
(Imp.)  or  1000  grammes."    Br. 

This  process  was  improved  in  the  U.  S.  P. 
(8th  Rev.)  by  omitting  the  sugar  (which  tends 
to  darken  the  product),  and  by  making  a  granu- 
lar salt;  the  U.  S.  P.  1890  product  was  in  the 
form  of  a  dry  powder. 

Uses. — This  effervescent  salt  forms  an  agree- 
able method  of  administering  lithia;  its  medic- 
inal properties  are  those  of  lithium  citrate. 

Dose,  two  drachms  (7.7  Gm.),  given  in  solu- 
tion. 

LITHII  SALICYLAS.  U.  S. 

LITHIUM  SALICYLATE 

(lith'i-i  sal-i-cy'las) 

LiC7H603  =  142.99 

"  It  should  contain  not  less  than  98.5  percent, 
of  pure  Lithium  Salicylate  [CsH4(0H)C00Li], 
and  should  be  kept  in  well-stoppered  bottles." 
U.  S. 

Salicylate  d«  Llthine,  Fr.  Cod.;  Lithium  salicyl- 
lcum,  P.  O.;  Lithiumsalicylat,  O. ;  Salicllato  de 
litina,  Sp. 

No  process  is  given  in  the  Pharmacopoeia  for 
this  official  salt.  It  may  be  prepared  by  add- 
ing to  a  mixture  of  eleven  parts  of  salicylic 
acid  and  three  parts  of  lithium  carbonate 
twenty-five  parts  of  water,  and  heating  until 
effervescence  ceases,  filtering  and  evaporating. 
It  may  be  obtained  in  crystals  but  is  usually 
seen  in  the  form  of  a  granular  powder. 

Properties. — It  is  officially  described  as  "  a 
white  or  grayish-white  powder,  odorless,  and 
having  a  sweetish  taste;  deliquescent  in  a  moist 
atmosphere.  Very  soluble  in  water  and  in  alco- 
hol. When  heated,  the  salt  is  decomposed, 
emitting  the  odor  of  phenol,  and  finally  leaving 
a  residue  of  lithium  carbonate  and  carbon.  It 
imparts  a  crimson  color  to  a  non-luminous  flame. 
The  aqueous  solution  slightly  reddens  blue  lit- 
mus paper.  The  aqueous  solution  should  be 
colorless  (absence  of  iron  and  organic  coloring 
matters),  and  should  not  effervesce  upon  the 
addition  of  diluted  acids  (absence  of  carbonate) . 
If  copper  sulphate  T.S.  be  added  to  an  aqueous 
solution  of  the  salt  (1  in  20),  the  mixture  should 
have  a  bright  green  color.  If  a  few  drops  of 
ferric  chloride  T.S.  be  added  to  an  excess  of  a 
concentrated  aqueous  solution  of  Lithium  Sali- 
cylate (1  in  4),  a  deep  red  color  will  be  pro- 
duced, which,  after  the  liquid  is  largely  diluted 
and  mixed  with  more  ferric  chloride  T.S.,  will 
change  to  a  deep  bluish-violet  tint.  Upon  add- 
ing to  0.5  Gm.  of  the  salt,  in  a  test-tube,  about 
1  Cc.  of  concentrated  sulphuric  acid,  and  cau- 
tiously, drop  by  drop,  about  1  Cc.  of  methyl 
alcohol,  then,  on  heating  the  mixture  to  boiling, 
the  odor  of  oil  of  gaultheria  will  be  evolved.  If 
an  excess  of  hydrochloric  acid  be  added  to  a 
concentrated  aqueous  solution  of  0.7  Gm.  of 
Lithium  Salicylate,  a  voluminous  precipitate 
of  salicylic  acid  will  be  formed,  which,  after 
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collecting  upon  a  filter  and  thoroughly  washing 
and  drying,  should  conform  to  the  reactions  and 
tests  given  under  Acidum  Salicylicum.  If  the 
filtrate  and  washings  from  this  precipitate  be 
evaporated  almost  to  dryness  on  a  water-bath, 
in  a  flat-bottomed  flask  of  50  Cc.  capacity,  and 
10  Cc.  of  amyl  alcohol  (boiling  point  132°  C.) 
added,  and  if,  after  cautiously  heating  until  the 
lower  aqueous  layer  has  evaporated,  3  drops  of 
hydrochloric  acid  be  added  and  the  solution 
boiled  for  three  minutes,  the  resulting  insoluble 
residue  should  weigh  not  more  than  0.005  Gm. 
(limit  of  other  alkalies).  The  removal  of  the 
water  from  the  amyl  alcohol  mixture  is  facili- 
tated by  passing  a  current  of  air  through  the 
hot  solution.  If  1  Gm.  of  the  salt  be  dissolved 
in  20  Cc.  of  water,  and  the  salicylic  acid  pre- 
cipitated by  the  addition  of  a  sufficient  quantity 
of  hydrochloric  acid,  the  filtrate  should  respond 
to  the  following  tests  of  purity :  The  addition 
of  ammonia  water  until  the  solution  has  an  alka- 
line reaction  should  produce  neither  turbidity 
nor  precipitation,  either  before  or  after  boiling 
(absence  of  iron,  aluminum,  etc.).  Another 
portion  of  this  solution  should  not  respond  to 
the  Time-Limit  Test  for  heavy  metals  (see  Pabt 
III,  Test  No.  121).  If  0.5  Gm.  of  dry  Lithium 
Salicylate  be  thoroughly  mixed  with  about  1 
Gm.  of  powdered  anhydrous  ammonium  sul- 
phate, and  cautiously  ignited  in  a  porcelain 
crucible  until  of  constant  weight,  the  residue 
should  weigh  not  less  than  0.188  Gm.,  nor  more 
than  0.192  Gm."    U.  S. 

Uses. — This  salt  has  been  introduced  into 
the  U.  S.  Pharmacopoeia  as  a  remedy  in  gout 
and  rheumatism,  uniting  the  virtues  of  salicylic 
acid  and  of  lithium.  It  will  probably  be  found 
efficient,  and  has  the  great  advantage  over  sali- 
cylic acid  of  being  freely  soluble  in  water  and 
much  less  irritant  to  the  stomach.  One  drachm 
contains  the  equivalent  of  about  57  grains  of 
salicylic  acid  and  3  grains  of  lithium. 

Dose,  twenty  to  forty  grains  (1.3  to  2.6  Gm.). 

LOBELIA.  U.  S.,  Br. 

LOBELIA 

(lo-be'li-a) 

"  The  dried  leaves  and  tops  of  Lobelia  inflata 
Linne  (Fam.  Campanulacece) ,  collected  after  a 
portion  of  the  capsules  have  become  inflated." 
U.  S.  "  The  dried  flowering  herb  of  Lobelia 
inflata,  Linn."    Br. 

Indian  or  Wild  Tobacco,  Asthma-weed,  Puke-weed, 
Bladder  Pod,  Eyebright ;  Lobelie  enfl^e,  Fr.  Cod.; 
Herba  Lobeliae,  P.  O. ;  Lobelienkraut,  G. ;  Lobelia,  It. 

Lobelia  inflata,  L.,  Sp.  PI.  (1753)  931;  Willd., 
Sp.  Plant,  i.  946;  Bigelow,  Am.  Med.  Bot.,  i. 
177;  Barton,  Med.  Bot.  i.  181;  Carson,  Illust.  of 
Med.  Bot.,  i.  60,  pi.  51;  B.  &  T.  162.— This 
ppecies  of  Lobelia,  often  called  Indian  tobacco, 
is  an  annual  or  biennial  indigenous  plant,  usu- 
ally a  foot  or  more  in  height,  with  a  fibrous 
root,  and  a  solitary,  erect,  angular,  very  hairy 
stem,  much  branched  about  midway,  but  rising 


considerably  above  the  summits  of  the  highest 
branches.  The  leaves  are  scattered,  or  alternate, 
petiolate,  the  upper  sessile,  ovate,  or  oblong, 
about  two  inches  (5  Cm.)  long,  irregularly 
toothed,  pubescent,  pale  green.  The  flowers  are 
numerous,  small,  disposed  in  leafy  terminal 
racemes,  and  upon  short  axillary  footstalks. 
The  calyx  is  five-toothed  and  much  inflated  in 
fruit.  The  corolla,  which  is  of  a  delicate  blue, 
has  a  labiate  border,  with  the  upper  lip  divided 
into  two,  the  lower  into  three  segments.  The 
united  anthers  are  curved,  and  enclose  the 
stigma.  The  fruit  is  an  oval,  striated,  inflated 
capsule,  crowned  with  the  persistent  calyx,  and 
containing,  in  two  cells,  numerous  very  small, 
oblong,  reticulated  brown  seeds.1  The  trans- 
verse section  of  the  stem  exhibits  laticiferous 
vessels  in  the  bast. 

Lobelia  inflata 2  is  a  very  common  weed, 
growing  on  the  roadsides  and  in  neglected  fields 
throughout  the  Eastern  United  States  and 
Canada.  Its  flowers  begin  to  appear  towards 
the  end  of  July,  and  continue  to  expand  in  suc- 
cession until  the  occurrence  of  frost.  All 
parts  of  it  are  medicinal,  but,  according  to 
Eberle,  the  root  and  inflated  capsules  are  most 
powerful.  The  plant  should  be  collected  in 
August  or  September,  when  the  capsules  are 
numerous,  and  should  be  carefully  dried.  It 
may  be  kept  whole  or  in  powder.  As  found  in 
commerce,  it  is  often  in  oblong  compressed  cakes, 
prepared  by  the  Shakers  or  the  herb  dealers. 

Dried  lobelia  has  a  slightly  irritating  odor, 
and  when  chewed,  though  at  first  without  much 
taste,  soon  produces  a  burning  acrid  impres- 
sion upon  the  posterior  parts  of  the  tongue  and 
palate,  very  closely  resembling  that  occasioned 
by  tobacco,  and  attended  in  like  manner  with 
a  flow  of  saliva  and  a  nauseating  effect. 
"  Leaves  alternate,  the  lower  short-petioled,  the 
upper  sessile,  ovate  or  oblong,  4  to  9  Cm.  long; 
irregularly  serrate-denticulate,  the  divisions  with 
a  yellowish-brown,  gland-like  apex;  pale  green, 
pubescent;  stems  coarsely  angled,  often  pur- 
plish, hairy,  terminating  in  long  racemes  of 
small  short-pedicelled  flowers  having  an  ad- 
herent 5-toothed  calyx  and  a  small  tubular  co- 
rolla, cleft  to  the  base  on  the  upper  side,  the 
one-sided  limb  5-lobed,  and  pale  blue  in  the  fresh 

1  In  case  of  poisoning  by  lobelia,  the  seeds  may  be 
recognized  by  the  following  microscopic  characters. 
(Fred.  Curtis,  Lond.  Med.  Qaz.,  July,  1851.)  They 
are  almond-shaped,  about  l-30th  of  an  inch  long  by 
l-75th  broad,  puce-colored,  regularly  marked  with 
longitudinal  ridges  and  furrows,  and  cross  ridges 
generally  at  right  angles  with  the  former,  so  that 
the  surface  presents  the  appearance  of  basket  work. 
No  other  seeds  could  be  mistaken  for  them,  except 
those  of  Lobelia  cardinalis.  which,  however,  are  larger, 
coarser,  of  a  lighter  color,  and  with  the  superficial 
rectangular  checkering  less  distinct. 

2  Two  other  North  American  species  of  lobelia 
have  been  used  in  medicine,  but  appear  to  be  of 
very  little  value, — L.  cardinalis,  or  cardinal  flower,  as 
an  anthelmintic ;  L.  syphilitica,  as  an  antisyphilitlc. 
(See  W.  P.  C.  Barton's  Medical  Botany.)  V.  Rosen 
has  found  in  the  L.  nicotianccfolia ,  which  grows  in 
the  mountain  ranges  of  Ceylon  and  the  Madras  Pen- 
insula, two  alkaloids, — one  liquid  and  identical  with 
lobeline,  the  other  a  crystalline  solid.  He  believes,  as 
the  result  of  some  physiological  experiments,  that 
the  plant  has  the  same  properties  as  those  of  L. 
inflata.     (P.  J.,  1886,  p.  838.) 
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state,  the  five  stamens  united;  capsule  inflated, 
2-celled,  containing  numerous  minute  brownish, 
ellipsoidal,  coarsely  reticulate  seeds ;  odor  slight, 
irritating;  taste  strongly  acrid."  U.  S.  The 
powder  is  greenish.  The  plant  yields  its  vir- 
tues readily  to  water  and  alcohol.  Water  dis- 
tilled from  it  has  its  odor  without  its  acrimony. 
Procter  found  the  plant  to  contain  an  odorous 
volatile  principle,  probably  volatile  oil;  a 
peculiar  alkaline  principle,  named  lobeline;  a 
peculiar  acid,  first  noticed  as  distinct  by  Pereira, 
called  lobelic  acid;  besides  gum,  resin,  chloro- 
phyll, fixed  oil,  lignin,  salts  of  lime  and  potas- 
sium with  ferric  oxide.  The  seeds  contain  at 
least  twice  as  much  of  lobeline,  in  proportion, 
as  the  whole  plant,  which  yielded  only  one  part 
in  five  hundred.  They  contain  also  30  per  cent, 
of  a  nearly  colorless  fixed  oil  having  the  drying 
property  in  an  extraordinary  degree.  Lobeline 
was  obtained  by  Procter  by  the  following 
process.  The  seeds  were  treated  with  alcohol 
acidulated  with  acetic  acid,  until  deprived  of 
acrimony,  and  the  tincture  was  evaporated;  the 
resulting  extract  was  triturated  with  magnesia 
and  water,  and,  after  repeated  agitation  for  sev- 
eral hours,  the  liquor,  holding  lobeline  in  solution, 
was  filtered;  this  was  then  shaken  repeatedly 
with  ether  until  no  longer  acrid,  and  the  ethereal 
solution,  having  been  decanted,  was  allowed 
to  evaporate  spontaneously.  The  residue,  which 
was  reddish  brown  and  of  the  consistence  of 
honey,  was  deprived  of  coloring  matter  bj 
solving  it  in  water,  adding  a  Blight  excess  of 
sulphuric  acid,  boiling  with  animal  charcoal, 
saturating  with  magnesia,  filtering,  agitating  with 
ether  until  this  fluid  had  deprived  the  water  of 
acrimony,  and  finally  decanting  and  allowing 
the  ether  to  evaporate.  Thus  obtained,  lobeline 
is  a  yellowish  liquid,  lighter  than  water,  of  a 
somewhat  aromatic  odor,  and  a  very  persistent, 
acrid  taste.  It  is  soluble  in  water,  but  much 
more  copiously  in  alcohol  and  ether,  and  the 
latter  fluid  readily  removes  it  from  its  aqueous 
solution.  It  has  an  alkaline  reaction,  and  forms 
soluble  and  crystallizable  salts  with  sulphuric, 
nitric,  and  hydrochloric  acids,  and  a  very  solu- 
ble but  not  crystallizable  salt  with  acetic  acid. 
It  forms  an  insoluble  compound  with  tannic 
acid,  which  instantly  precipitates  it  from  its 
solution.  By  a  boiling  heat  it  is  entirely  decom- 
posed, losing  all  its  acrimony,  but  when  com- 
bined with  acids  it  may  be  subjected  to  ebullition 
with  water  without  change.  (A.  J.  P.,  ix.  105, 
xiii.  1;  see  also  a  paper  by  W.  D.  Richardson, 
Jr.,  A.  J.  P.,  1872,  p.  293.  )*  Paschkis  and  Smita 
(M.  Chem.,  xi.  p.  131)  obtained  the  alkaloid 
as  a  viscous  oil  with  an  odor  resembling  at  once 
that  of  honey  and  that  of  tobacco.  Siebert  has 
also  obtained  both  from  the  herb  and  seeds 
of  lobelia  a  pale-yellow  alkaline  syrup,  the  crys- 

1  William  Bastick  of  London,  published  (P.  J., 
Dec.  1850)  an  article  on  lobeline.  apparently  in 
entire  ignorance  of  the  previous  work  of  Procter. 
His  process  does  not  differ  essentially  from  that 
above  given.  In  one  magnesia  is  used  to  decompose 
the  native  salt  of  lobeline,  in  the  other  lime,  the 
caustic  alkalies  not  being  applicable  to  the  purpose, 
as  they   decompose   this   alkaloid   with  great   facility. 


tallized  hydrochloride  and  chloroplatinate  of 
which  indicated  the  formula  C18H23NO2  for  the 
free  alkaloid.  Enders  has  also  isolated  the  acrid 
substance  of  the  drug,  and  gives  to  it  the  name 
lobelacrin.  It  is  obtained  in  warty  tufts  of  a 
brown  color,  soluble  in  ether  and  chloroform, 
but  only  slightly  in  water.  It  is  decomposed  by 
boiling  with  diluted  acids  or  alkalies  into  sugar 
and  lobelic  acid.  Lewis  (P.  /.  [3],  10,  p.  56) 
considers  lobelacrin  as  only  a  mixture  of  lobe- 
line lobelate  with  free  lobelic  acid.  (Phar- 
macographia,  2d  ed.,  400.)  Lloyd  considers  the 
lobelacrin  of  Enders  to  be  a  mixture  of  in- 
flatin,  resin,  lobeline,  and  the  fixed  oil  which 
lobelia  seed  contains  in  the  proportion  of  about 
30  per  cent.  S.  Colhoun  of  Philadelphia,  was 
the  first  to  announce  the  existence  of  a  pecul- 
iar principle  in  lobelia,  capable  of  forming  salts 
with  the  acids,  but  he  did  not  obtain  it  in  an 
isolated  state.  An  important  inference  from 
the  effects  of  heat  upon  lobeline  is  that,  in  pre- 
paring lobelia  for  use,  the  plant  should  never 
be  heated  in  connection  with  a  salifiable  base. 
J.  U.  Lloyd  isolated  from  lobelia  a  crystalline 
substance,  melting  at  225°  C,  which  had  been 
observed  previously  by  Procter.  Lloyd  named 
it  inflatin;  it  is  colorless,  tasteless,  and  odorless, 
insoluble  in  water  or  glycerin,  soluble  in  carbon 
disulphide,  benzene,  chloroform,  ether,  and  least 
soluble  in  alcohol.  It  is  a  neutral  principle, 
and  appears  to  have  no  therapeutic  value.  (Ph. 
Rund.,  1887,  32.) 

Uses. — Lobelia  is  said  to  have  been  used  as 
a  medicine  by  the  aborigines  of  America,  but 
was  first  brought  into  general  professional 
notice  by  Cutler  of  Massachusetts.  The  leaves 
or  capsules,  chewed  for  a  short  time,  occasion 
giddiness,  headache,  general  tremors,  and  ulti- 
mately nausea  and  vomiting.  When  swallowed 
in  the  full  dose,  the  medicine  produces  speedy 
and  severe  vomiting,  attended  with  continued 
and  distressing  nausea,  copious  sweating,  and 
great  general  relaxation.  When  toxic  doses 
are  taken,  these  symptoms  are  very  severe,  and 
have  added  to  them  burning  pain  in  the  fauces 
or  oesophagus,  progressive  failure  of  voluntary 
motion,  rapid,  feeble  pulse,  fall  of  tempera- 
ture, and  finally  collapse  with  stupor  or  coma; 
in  some  cases  convulsions  precede  death.  Death 
has  often  resulted  from  its  empirical  use.  Its 
poisonous  effects  are  most  likely  to  occur  when, 
as  sometimes  happens,  it  is  not  rejected  by 
vomiting.  The  experiments  of  I.  Ott  upon  the 
lower  animals  show  that  the  poison  causes 
paralysis  of  the  motor  nerve  trunks,  of  the 
peripheral  vagi,  and  probably  also  of  the  vaso- 
motor centres.  Death  seems  to  occur  from 
failure  of  respiration,  due,  in  part  at  least, 
to  the  condition  of  the  motor  nerves. 

As  an  emetic,  lobelia  should  never  be  used; 
at  present  it  is  rarely  employed  at  all  except 
in  spasmodic  asthma,  the  paroxysms  of  which 
it  often  greatly  mitigates,  and  sometimes 
wholly  relieves,  even  when  not  given  in  doses 
large  enough  to  produce  vomiting.  It  has  been 
used  also  in  catarrh,  croup,  pertussis,  and  other 
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laryngeal  and  pectoral  affections,  but  is  chiefly 
valuable  where  there  is  bronchial  spasm;  it 
must  always  be  employed  with  caution.  The 
tincture  affords  the  most  eligible  mode  of  ad- 
ministration; in  asthmatic  cases  it  may  be 
given  in  doses  of  fifteen  minims  (0.9  Cc.) 
every  hour  until  an  effect  is  produced.  The 
fluidextract  and  the  tincture  are  official.  The 
process  for  the  vinegar,  which  was  dropped  by 
the  U.  S.  Pharmacopoeia  of  1890,  will  be  found 
in  the  foot-note.1  Nunes  (T.  G.,  1889)  asserts 
that  he  has  used  lobeline  in  a  number  of  cases 
of  asthma  with  most  excellent  results  in 
doses  of  from  three-fourths  of  a  grain  to  six 
grains  a  day;  but  it  can  scarcely  be  doubted 
that  he  had  a  very  impure  alkaloid,  and  that 
such  doses  of  a  pure  sample  would  be  highly 
dangerous. 

Dose,  antispasmodic,  five  grains  (0.32  Gm.). 

Off.  Prep. — Fluidextractum  Lobeliae,  U.  8.; 
Tinctura  Lobeliae,  U.  8.;  Tinctura  Lobeliae 
/Etherea,  Br. 

LOTIO  HYDRARGYRI  FLAVA.  Br. 

YELLOW  MERCURIAL  LOTION 

(lo'ti-6  hy-drar'gy-ri  fla'va) 


12.5  cubic  centimetres;  Solution  of  Lime,  a 
sufficient  quantity.  Triturate  the  Mercurous 
Chloride  with  the  Glycerin  and  Mucilage  of 
Tragaeanth;  transfer  to  a  bottle;  add  two  fluid 
ounces  (Imp.  meas.)  or  20  cubic  centimetres  of 
the  Solution  of  Lime;  shake  well;  add  sufficient 
Solution  of  Lime  to  produce  ten  fluid  ounces 
(Imp.  meas.)  or  one  hundred  cubic  centimetres 
of  the  Lotion."  Br.  The  addition  of  glycerin 
and  mucilage  of  tragaeanth  improves  this  lotion 
by  aiding  in  the  suspension  of  the  insoluble 
powder. 

LOTIONES. 

LOTIONS 

( lo-ti-6'ne§ ) 

Washes ;  Lotions,  Fr. ;  Waschungen,  G. 

This  class  has  been  introduced  into  the 
British  Pharmacopoeia  in  order  to  give  official 
recognition  to  two  preparations,  the  black 
wash  or  lotio  nigra,  and  the  yellow  wash,  or 
lotio  flava,  which  have  long  been  in  use,  and 
which  will  be  found  above,  and  treated  of  under 
Calomel  and  Corrosive  Sublimate  at  pages  622 
and  617  of  this  work. 


Aqua  Phagedaenica  Flava ;  Lotio  Flava,  Yellow 
Wash,  Yellow  Lotion ;  Eau  phaged6nique,  Fr.  Cod. ; 
Eau  divine  de  Fernel,  Phaggdenique,  Fr. ;  Phage- 
danisches  Wasser,  Altschadenwasser,  G. 

"Mercuric  Chloride,  20  grains  (Imperial)  or 
0.46  gramme;  Solution  of  Lime,  10  fl.  ounces 
(Imp.  meas.)  or  100  cubic  centimetres.  Mix." 
Br.  This  lotion  is  about  11  per  cent,  stronger 
than  that  official  in  the  Br.  Ph.  1885. 


LOTIO  HYDRARGYRI  NIGRA.  Br. 

BLACK  MERCURIAL  LOTION 

(lo'ti-o  hy-drar'gy-rl  nl'gra ) 


Aqua  Phagedaenica  Nigra  :  Lotio  Nigra,  Aqua  Nigra, 
Aqua  Mercurialis  Nigra  :  Black  Wash,  Black  Lotion  ; 
Eau  Phag6denique  noire,  Fr. ;  Schwarzes  Wasser,  G. 

"Mercurous  Chloride,  30  grains  (Imperial) 
or  0.685  gramme;  Glycerin,  £  fl.  ounce  (Imp. 
meas.)  or  5  cubic  centimetres;  Mucilage  of 
Tragaeanth,    1£    fl.    ounces    (Imp.    meas.)     or 

1  Acetum  Lobelia:.  U.  S.  1880.  Vinegar  of  Lobelia. 
(Vinaigre  de  Lobclie  enfiH,  Fr.  :  Lobelienessig,  G.) 
"  Lobelia,  in  No.  30  powder,  ten  parts  [or  one 
and  three-fourths  ounces  av.]  ;  Diluted  Acetic  Acid, 
a  sufficient  quantity,  to  make  one  hundred  parts 
[or  one  pint].  Moisten  the  powder  with  five  parts 
[or  one  fluidounce]  of  Diluted  Acetic  Acid,  pack  it 
firmly  in  a  conical  glass  percolator,  and  gradually 
pour  Diluted  Acetic  Acid  upon  it  until  one  hundred 
parts  [or  one  pint]  of  filtered  liquid  are  obtained." 
U.  S.  Vinegar  of  Lobelia  may  also  be  prepared  by 
macerating  the  powder  in  one  pint  of  Diluted  Acetic 
Acid  for  seven  days,  expressing  the  liquid,  and  fil- 
tering through  paper.  This  is  an  active  preparation 
of  lobelia.  Dose,  as  an  expectorant  for  an  adult, 
from  thirty  minims  to  a  fluidrachm  (1.8  to  3.75 
Cc).  In  the  paroxysm  of  spasmodic  asthma  one 
fluidrachm  (3.75  Cc.)  may  be  given  every  two  or  three 
honrs  until  relief  is  obtained. 


LUPULINUM.  U.  S.,  Br. 

LUPUL1N 

(lu-pu-lfnum) 

"  The  glandular  trichomes  separated  from 
the  fruit  of  Humulus  Lupulus  Linne  (Fam. 
Moracece) ."  U.  S.  "Glands  obtained  from 
the  strobiles  of  Humulus  Lupulus,  Linn.  It 
should  contain  not  more  than  40  per  cent,  of 
matter  insoluble  in  ether,  and  yields  not  more 
than  12  per  cent,  of  ash  when  incinerated." 
Br. 

Lupulina,  Pharm.  1870  :  Lupulinic  Glands  ;  Lupulin, 
Fr.  Cod.;  Lupulite,  Fr. ;  Glandulae  Lupuli,  Hopfen- 
mehl,  Lupulin,   G. ;  Luppolino,     It.;  Lupulino,  Sp. 

Lupulin  is  officially  described  as  "  a  granular 
powder,  bright  brownish-yellow  becoming  yel- 
lowish-brown, and  resinous;  its  component  tri- 
chomes somewhat  globular  or  ellipsoidal,  0.1 
to  0.3  Mm.  in  diameter,  multicellular;  having 
the  characteristic  odor  and  taste  of  hops.  Not 
less  than  60  percent,  of  Lupulin  is  soluble  in 
ether,  and  when  incinerated,  it  should  yield  not 
more  than  10  percent,  of  ash."  U.  S.  (See 
Humulus,  p.  615.  )1 

Dose,  five  to  ten  grains  (0.32  to  0.65  Gm.). 

Off.  Prep. — Fluidextractum  Lupulini,  U.  S.; 
Oleoresina  Lupulini,  U.  8. 


1  J.  S.  Ward  found,  as  the  result  of  an  examina- 
tion, four  samples  of  lupulin,  which  fairly  represent 
the  commercial  article,  to  yield  54.24.  41.49,  40.04, 
and  39.41  per  cent,  of  extractive,  soluble  in  ether, 
and  to  yield  27.01.  29.10,  30.86,  and  31.42  per  cent, 
of  ash.  The  samples  were  all  gritty.  (P.  J.,  1886, 
656.) 
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LYCOPODIUM.  U.  S. 

LYCOPODIUM 

( ly-co-po'di-urn ) 

"  The  spores  of  Lycopodium  clavatum  Linne 
or  of  other  species  of  Lycopodium  (Fam.  Ly- 
copodiacece) ."   U.  S. 

Semen  Lycopodii,  Pulvis  Lycopodii,  Sulphur  Vege- 
table; Vegetable  Sulphur;  Lycopode,  Fr.  Cod.; 
Soufre  vegetal,  Fr. ;  Lycopodium,  P.  G. ;  Biirlapp- 
samen,  Streupulver,  Hexenmehl,  Blitzpulver,  O. ;  Llco- 
podio,  It.,  Sp. 

Lycopodium  clavatum,  Linn.,  Sp.  Plant. 
(1753)  1101  j  B.  d-  T.  299.— This  plant,  com- 
monly called  club  moss,  has  a  trailing,  branch- 
ing stem,  several  feet  long,  and  thickly  beset 
with  linear-lanceolate,  flat,  ribless,  smooth, 
partly  serrate  leaves  with  a  capillary  point, 
curved  upward,  and  of  a  deep  green  color. 
The  fructification  is  in  terminal  spikes,  single 
or  in  pairs,  with  crowded  ovate,  entire,  pointed 
scales,  bearing  in  the  axil  a  transversely  oval 
sporange  which  splits  nearly  to  the  base  and 
contains  the  narrow  reticulate  spores.  The 
plant  is  a  native  of  Europe,  Asia,  and  America. 

The  spores  are  collected  in  Switzerland  and 
Germany.  Lycopodium  is  "  a  fine,  pale  yel- 
lowish, very  mobile  powder,  nearly  inodorous 
and  tasteless,  floating  upon  water  and  not 
wetted  by  it,  but  winking  on  being  boiled  with 
it,  and  burning  with  a  quick  flash  when  thrown 
into  a  flame.  Spores  tetrahedral  with  one  con- 
vex side,  the  surface  being  delicately  reticu- 
lated, from  0.025  to  0.040  Mm.  in  diameter. 
The  microscope  should  show  no  pollen  or  starch 
grains  or  particles  of  sand.  The  ash  remaining 
upon  ignition  should  not  exceed  5  percent."  U. 
S.  Bucholz  in  1807  pointed  out  the  existence  of 
a  fixed  oil.  Fliickiger,  however,  by  thoroughly 
comminuting  the  spores  of  lycopodium  with 
sand,  obtained  47  per  cent,  of  a  bland  oil  of 
bright  yellow  color  and  sp.  gr.  0.925,  which  does 
not  congeal  even  at  — 15°  C.  (5  F.).  A. 
Barkowski  obtained  from  the  spores  of  Lyco- 
podium clavatum  48.5  per  cent,  of  a  neutral 
non-drying  oil,  very  similar  to  almond  oil. 
This  oil  contains  2  per  cent,  of  a  fatty  acid 
called  lycopodic  acid  (C18H36O4),  80  per  cent, 
of  oleic  acid,  a  minute  quantity  of  a  vegetable 
cholesterin  similar  to  that  obtained  by  Hesse 
from  Calabar  beans,  8.2  per  cent,  of  glycerin 
and  3  per  cent,  of  arachidic,  palmitic  and 
stearic  acids.  The  lycopodic  acid  crystallizes  in 
silky  needles,  it  is  doubly  refracting  like  quartz, 
and  appears  to  be  isomeric  with  dioxvstearic 
acid.  (D.  C,  1891,  155.)  Stenhouse*  found 
volatile  bases  to  be  present  in  very  small 
amount.  The  ash  amounts  to  4  per  cent.  It 
contains  alumina  and  1  per  cent,  of  phosphoric 
acid,  and  is  not  alkaline.  (Pharmacographia, 
2d  ed.,  732.)  Lycopodium  is  often  adulterated 
with  the  pollen  of  the  pines  and  firs,  and  some- 
times with  talc  and  starch.  In  Nashville, 
Tenn.,  a  specimen  came  into  the  possession  of 
Benj.  Lillard  which  was  found  to  contain  one- 


half  of  its  bulk  of  dextrin.  (Ch.  Ph.,  Sept. 
1873.)  Folleto  recommends  two  reactions  to  de- 
tect pollen :  one  by  adding  to  a  syrupy  solution 
of  zinc  chloride,  potassium  iodide  and  iodine  to 
saturation;  the  pollen  is  colored  yellow  by  this 
reagent,  lycopodium  is  not  colored;  the  other 
reagent  is  methyl-green,  which  colors  pollen 
green,  but  does  not  color  lycopodium.  (Ph. 
Centralh.,  1896,  527.) 

Uses. — Lycopodium  is  used  as  an  absorbent 
application  to  excoriated  surfaces,  especially 
those  which  occur  in  the  folds  of  the  skin 
in  infants.  In  pharmacy  it  answers  the  pur- 
pose of  facilitating  the  rolling  of  the  pilular 
mass,  and  of  preventing  the  adhesion  of  the 
pills  when  formed.  The  moss  itself  has  been 
esteemed  diuretic  and  antispasmodic;  its  decoc- 
tion has  been  employed  in  rheumatism,  diseases 
of  the  lungs  and  kidneys,  and  in  the  removal  of 
plica  Polonica,  but  it  has  fallen  into  complete 
desuetude. 

MAGNESII  CARBONAS.  U.  S.  (Br.) 

MAGNESIUM  CARBONATE 

(mag-ne'91-I  ciir'bo-nas) 

Approximately    (MgCOaU. 
Mg  ( OH )  a  +  5H20  =  482.26 

"Magnesium  Carbonate  [(C0.02Mg)4.Mg(0 
H)2-(-5H20]  should  yield,  upon  ignition,  not 
less  than  40  percent,  of  residue,  of  which  not 
less  than  96  percent,  should  consist  of  pure 
magnesium  oxide."     U.  S. 

Magnesii  Carbonas  Levis,  Light  Magnesium  Carbonate, 
lir.  •  Magnesii  Carbonas  Ponderosus,  Heavy  Magnesium 
Carbonate,  lir.  ;  Magnesia  Hydrlco-carbonlca,  Carbonas 
Magnesicus.  Magnesia  Alba,  Magnesia?  Carbonas,  Car- 
bonate of  Magnesia  :  Carbonate  de  Magnesie  officinal, 
I  1  roil.;  Magnesie  blanche,  Fr.;  Magnesium  car- 
bonlcum,  P.  O.;  Magnesiumcarbonat,  Kohlensaure 
Magnesia,  Welsse  Magnesia,  O. ;  Idrocarbonato  di  ma#> 
neslo,  Carbonato  di  Magnesia,  It. ;  Carbonato  Mag- 
neslco.  Magnesia  blanca,  Sp. 

In  the  U.  S.  P.  (8th  Rev.)  magnesium  car- 
bonate is  official  under  one  name  "  Magnesii 
Carbonas;"  this  corresponds  nearly  with  "  Mag- 
nesii Carbonas  Levis  "  of  the  British  Pharma- 
copoeia. 

Magnesium  Carbonate  sometimes  occurs  as  a 
native  mineral  known  as  magnesite,  the  best 
deposits  of  which  are  those  of  the  Grecian 
Archipelago,  though  a  common  variety  is  found 
in  Chester  Co.,  Pa.  That  which  is  sold  in 
commerce  is  prepared  on  a  large  scale  by  the 
manufacturer.  In  the  British  Pharmacopoeia 
directions  are  given  for  preparing  it  in  two 
forms:  that  of  Magnesii  Carbonas  Levis,  or 
Light  Magnesium  Carbonate ;  and  that  of  Mag- 
nesii Carbonas  Ponderosus,  or  Heavy  Mag- 
nesium Carbonate.  The  following  are  the  direc- 
tions : 

1.  Magnesii  Carbonas  Levis.  Light  Mag- 
nesium Carbonate,  Br. — "  This  preparation, 
3(MgC03),Mg(HO)2,4H20,  may  be  obtained 
by  the  following  process.  Magnesium  Sul- 
phate, 10  ounces   (Imperial)   or  125  grammes; 
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Sodium  Carbonate,  12  ounces  (Imp.)  or  150 
grammes;  Distilled  Water,  a  sufficient  quan- 
tity. Dissolve  the  Magnesium  Sulphate  and 
the  Sodium  Carbonate  each  in  half  a  gallon 
(Imp.  meas.)  or  one  litre  of  cold  Distilled 
Water;  mix  the  two  solutions;  boil  the  mix- 
ture for  fifteen  minutes ;  transfer  the  precipitate 
to  a  calico  filter;  pour  upon  it  boiling  Distilled 
Water  until  the  washings  are  free  from  sul- 
phates; dry  at  a  temperature  not  exceeding  212° 
F.  (100°  C.)."  Br.  The  resulting  carbonate  is 
characterized  in  the  British  Pharmacopoeia  as 
"  a  very  light  powder,  which,  when  examined 
under  the  microscope,  is  found  to  consist  of 
amorphous  particles  with  numerous  slender 
prisms  intermixed.  The  other  characters  and 
tests  are  the  same  as  those  of  Heavy  Mag- 
nesium Carbonate."    Br. 

2.  Magnesii  Carbonas  Ponderosus.  Heavy 
Magnesium  Carbonate.  Br. — "  This  prepara- 
tion, 3(MgC03),Mg(HO)2,4H20,  may  be  ob- 
tained by  the  following  process.  Magnesium 
Sulphate,  10  ounces  (Imperial)  or  125  gram- 
mes; Sodium  Carbonate,  12  ounces  (Imp.)  or 
150  grammes;  Distilled  Water,  boiling,  a  suffi- 
cient quantity.  Dissolve  the  Magnesium  Sul- 
phate and  the  Sodium  Carbonate  each  in  a 
pint  (Imp.  meas.)  or  two  hundred  and  fifty 
cubic  centimetres  of  the  Distilled  Water;  mix 
the  solutions,  and  evaporate  to  dryness;  digest 
the  residue  for  half  an  hour  with  two  pints 
(Imp.  meas.)  or  five  hundred  cubic  centimetres 
of  the  Distilled  Water,  and  having  collected  the 
insoluble  matter  on  a  calico  filter,  wash  it  re- 
peatedly with  the  Distilled  Water  until  the 
washings  are  free  from  sulphates;  dry  the 
product  at  a  temperature  not  exceeding  212° 
F.  (100°  C.)."   Br. 

This  is  essentially  the  old  process  of  the  Dub- 
lin College,  and  yields  a  product  which  is 
characterized  in  the  British  Pharmacopoeia  as 
"A  white  granular  powder,  which  dissolves 
readily,  with  effervescence,  in  the  diluted 
mineral  acids,  the  solutions  affording  the  reac- 
tions characteristic  of  magnesium.  5  grammes 
calcined  at  a  red  heat  should  be  reduced  to  2.1 
grammes.  It  should  yield  no  characteristic  re- 
action with  the  tests  for  iron,  aluminium,  or 
calcium,  and  only  the  slightest  reactions  with 
the  tests  for  chlorides  or  sulphates."    Br. 

Potassium  carbonate  is  less  desirable  than 
sodium  carbonate  for  the  preparation  of  mag- 
nesium carbonate.  It  is  difficult  to  separate 
the  last  portions  of  potassium  sulphate  from 
the  precipitate,  and  potassium  carbonate  usually 
contains  silica,  which  is  thrown  down  with  the 
magnesia.  The  consequence  is  that,  when  pre- 
pared with  that  salt,  magnesium  carbonate  is 
liable  to  be  gritty  to  the  touch  and  to  have 
a  saline  taste.  The  following  method  is  said 
to  be  pursued  by  some  of  the  best  manufac- 
turers. To  a  saturated  solution  of  100  parts 
of  magnesium  sulphate,  a  solution  of  125  parts 
of  crystallized  sodium  carbonate  is  gradually 
added,  the  solutions  being  constantly  stirred. 
The  mixture  is  heated  to  ebullition,  to  complete 


the  precipitation  of  the  magnesia,  which  is  then 
washed  with  tepid  and  finally  with  cold  water, 
until  the  washings  no  longer  give  a  precipitate 
with  barium  salts.  When  sufficiently  washed, 
the  carbonate  is  allowed  to  drain  for  one  or 
two  days  on  large  linen  filters,  and  is  then 
placed  in  wooden  moulds  with  a  porous  bottom 
of  brick  or  gypsum,  and  subjected  to  pressure 
in  order  to  give  it  a  square  and  compact  form. 
According  to  Otto  and  Gabler,  very  pure 
magnesium  carbonate  is  made  at  Nauheim, 
Germany.  Pattinson's  process  is  used.  It  de- 
pends upon  the  fact  that,  on  treating  calcined 
dolomite,  in  the  presence  of  water,  with 
carbon  dioxide  under  pressure,  the  magnesia 
dissolves  as  bicarbonate  before  any  of  the 
accompanying  lime  enters  in  solution.  The  cal- 
cined and  finely  powdered  mineral  is  introduced, 
together  with  water,  into  a  cylinder  with  a 
horizontal  axis,  and,  while  it  is  being  kept  in 
constant  motion  by  a  stirring  apparatus, 
carbon  dioxide,  under  a  pressure  of  five  to  six 
atmospheres,  is  forced  into  it.  The  resulting 
solution  of  magnesium  bicarbonate,  which  is 
perfectly  free  from  lime,  if  the  process  has  been 
properly  managed,  is  then  transferred  to  a 
vertical  cylinder,  where  it  is  heated  with  steam, 
whereby  magnesium  carbonate  is  separated, 
which  is  collected,  formed  into  prismatic  pieces, 
and  dried.  The  carbon  dioxide  required  issues 
from  the  earth  immediately  outside  of  the  fac- 
tory, and  the  dolomite  is  furnished  by  the 
quarries  of  May  and  Urban,  near  Dietz  and 
Steelen  on  the  Lahn.  (A.  Pharm.,  Aug.  1880; 
N.  B.,  Sept.  1881.)  J.  G.  Ferrier  criticized 
the  processes  for  making  the  carbonates  by  the 
British  Pharmacopoeia;  he  stated  that  there 
was  a  conspicuous  want  of  uniformity  in  the 
results  obtained.    (P.  J.,  1904,  586.) 

The  density  of  magnesium  carbonate  is  said 
to  depend  upon  the  strength  of  the  solutions 
from  which  it  is  first  precipitated,  and  its  fine- 
ness and  softness  to  the  touch,  upon  the  use 
of  sodium  carbonate  in  its  preparation.  Much 
of  the  magnesium  carbonate  formerly  used  in 
this  country  was  imported  from  England  and 
Ireland,  but  that  now  consumed  in  the  United 
States  is  chiefly  a  home  product.  The  Keasbey 
&  Mattison  Company,  who  are  the  largest 
manufacturers  of  carbonate  at  the  present  time, 
use  the  process  of  decomposing  calcined 
dolomite  by  forcing  carbon  dioxide  into  its 
aqueous  mixture,  and  heating  this  to  precipi- 
tate the  carbonate.  When  made  from  bittern, 
magnesium  carbonate  is  contaminated  with 
calcium  carbonate,  salts  of  lime  being  contained 
in  sea  water,  and.  when  it  is  prepared  from 
magnesite,  or  from  magnesian  schist,  iron  is 
almost  always  present.  The  only  way  in  which 
these  impurities  can  be  avoided  is  to  prepare 
pure  magnesium  sulphate  by  repeated  crys- 
tallization, and  to  use  a  pure  sodium  carbonate. 
It  is  also  necessary  that  the  water  with  which 
the  precipitate  is  washed  should  be  free  from 
earthy  salts,  which  would  be  decomposed  and 
contaminate  the  magnesia.    Kippenberger  pre- 
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pares  crystallized  magnesium  carbonate  by 
shaking  freshly  precipitated  magnesium  car- 
bonate with  a  solution  of  potassium  bicarbo- 
nate at  the  ordinary  temperature;  much  of 
the  magnesium  carbonate  dissolves  and  crys- 
tallizes out  of  the  filtered  solution  upon  standing 
for  a  day.  Sodium  bicarbonate  may  be  used 
instead  of  the  potassium  salt,  but  the  crystals 
are  smaller.    (Zeit.  Anorg.  Chem.,  1894,  177.) 

Properties. — Magnesium  carbonate  is  inodor- 
ous, nearly  insipid,  perfectly  white,  smooth 
to  the  touch,  and  nearly  insoluble  in  water, 
requiring  2493  parts  of  cold  and  9000  parts 
of  hot  water  for  solution.  It  is  decomposed 
by  strong  heat,  by  all  the  acids,  by  potassium, 
sodium,  calcium,  barium  and  strontium  hy- 
droxides, and  by  acidulous  and  metallic  salts. 
It  is  officially  described  as  in  "  light,  white, 
friable  masses,  or  a  bulky,  white  powder,  with- 
out odor,  and  having  a  slightly  earthy  taste; 
permanent  in  the  air.  Practically  insoluble  in 
water,  to  which,  however,  it  imparts  a  slightly 
alkaline  reaction ;  insoluble  in  alcohol,  but  solu- 
ble in  dilute  acids  with  effervescence.  When 
strongly  heated,  t lie  salt  loses  water  and  car- 
bon dioxide,  and  is  converted  into  magnesium 
oxide.  A  filtered  solution  of  the  salt  in  di- 
luted sulphuric  acid,  when  mixed  with  am- 
monium chloride  T.S.  and  an  excess  of  am- 
monia water,  yields  with  sodium  phosphate 
T.S.,  a  white  crystalline  precipitate."  U.  S. 
Pereira  states  that  the  light  carbonate,  when 
examined  with  the  microscope,  is  seen  to  con- 
sist of  an  amorphous  powder,  more  or  less 
intermingled  with  slender  prismatic  crystals, 
which  appear  as  if  they  were  eroded  or  efflores- 
cent ;  the  heavy  carbonate  consists  of  granules 
of  various  sizes,  without  any  traces  of  the 
prismatic  crystals  observed  in  the  former 
variety. 

A  solution  in  carbonic  acid  water,  prepared 
by  passing  carbon  dioxide  into  a  reservoir  con- 
taining magnesium  carbonate  suspended  in 
water,  has  been  introduced  into  use  as  a 
cathartic  and  antacid.  Dinneford's  Mag- 
nesia is  a  solution  of  this  nature.  According 
to  Christison,  it  contains  only  nine  grains  of 
carbonate  in  the  fluidounce,  though  alleged  to 
contain  twice  that  quantity.  Its  taste  is  more 
disagreeable  than  that  of  the  undissolved  car- 
bonate. A  formula  for  this  preparation  has 
been  introduced  into  the  British  Pharmacopoeia, 
with  the  name  of  Liquor  Magnesice  Carbonatis 
(see  page  724). 

Adulterations  and  Tests. — The  following 
are  the  official  tests :  "  If  a  mixture  of  1  Gm. 
of  Magnesium  Carbonate  with  50  Cc.  of  water 
be  heated  to  boiling,  and,  after  cooling,  fil- 
tered, the  filtrate,  if  evaporated  to  dryness 
upon  a  water-bath,  should  leave  not  more 
than  0.001  6m.  of  residue  (limit  of  foreign 
soluble  salts).  Ten  Cc.  of  a  solution  of  the 
salt  (1  in  50),  prepared  by  the  addition  of 
sufficient  acetic  acid  for  solution,  should  not 
be  rendered  more  than  slightly  opalescent 
within  five  minutes  by  ammonium  oxalate  T.S. 


(limit  of  calcium).  If  1  Gm.  of  Magnesium 
Carbonate  be  ignited  in  a  porcelain  crucible, 
the  residue  should  weigh  not  less  than  0.40 
Gm.  If  1  Gm.  of  Magnesium  Carbonate  be 
dissolved  in  20  Cc.  of  diluted  hydrochloric 
acid,  the  solution  should  be  colorless  and  not 
give  an  immediate  blue  coloration  upon  the 
addition  of  potassium  ferrocyanide  T.S.  (limit 
of  iron),  nor  should  another  solution  of  the 
same  strength  respond  to  the  Time-Limit  Test 
for  other  heavy  metals  (see  Part  III,  Test 
No.  121).  If  0.400  Gm.  of  recently  ignited 
and  cooled  Magnesium  Carbonate  be  dissolved 
in  25  Cc.  of  normal  sulphuric  acid  V.S.,  not 
more  than  5.8  Cc.  of  normal  potassium  hy- 
droxide V.S.  should  be  required  for  neutrali- 
zation, methyl-orange  T.S.  being  used  as  indi- 
cator (each  Cc.  of  normal  sulphuric  acid  V.S. 
consumed,  being  equivalent  to  5  percent,  of 
pure  magnesium  oxide)."  U.  S.  Magnesium 
carbonate  may  contain  an  alkaline  carbonate  or 
sulphate,  or  both,  from  insufficient  washing; 
also  sodium  chloride,  alumina,  and  calcium  car- 
bonate. If  water  boiled  on  it  changes  tur- 
meric, an  alkaline  carbonate  is  indicated.  If 
barium  chloride  produces  a  precipitate  in  the 
water,  the  presence  of  a  sulphate  or  carbonate 
is  shown,  and  if  silver  nitrate  produces  pre- 
cipitation, a  chloride  is  indicated.  When  dis- 
solved in  an  excess  of  hydrochloric  acid,  an 
excess  of  ammonia  will  throw  down  alumina, 
which  is  almost  always  present  in  minute  quan- 
tity, and  ammonium  oxalate,  afterwards  added 
to  the  filtered  chloride  solution,  will  throw 
down  calcium  oxalate  if  lime  be  present. 
When  the  same  solution,  nearly  neutralized, 
is  rendered  blue  by  potassium  ferrocyanide, 
iron  is  indicated. 

Composition. — According  to  Berzelius,  mag- 
nesium carbonate  of  commerce  (magnesia 
alba)  is  a  combination  of  three  molecules  of 
magnesium  carbonate  with  one  of  magnesium 
hydroxide.  According  to  Phillips,  whose  anal- 
ysis agrees  with  a  subsequent  one  by  Fownes, 
four  molecules  of  the  carbonate  are  combined 
with  one  of  the  hydroxide  and  four  of  water. 
(P.  J.,  iii.  480.)  The  formula  given  by  the 
British  Pharmacopoeia  is  3MgC03  +  Mg(0H)2 
+  4H2O;  in  other  words,  a  combination  of 
three  molecules  of  magnesium  carbonate,  one 
of  magnesium  hydroxide,  and  four  of  water, 
while  the  U.  S.  Pharmacopoeia  of  1890  made  it 
4MgC03  +  Mg(OH)2-f5H20,  which  is  retained 
in  the  U.  S.  P.  (8th  Rev.).  The  composition  of 
ftis  salt  varies  with  the  mode  of  preparation. 

Uses. — Magnesium  carbonate  is  antacid,  and, 
by  combining  with  acid  in  the  stomach,  becomes 
generally  cathartic.  When  it  undergoes  no 
change  in  the  alimentary  canal  it  produces  no 
purgative  effect.  Under  these  circumstances 
it  may  usually  be  made  to  operate  by  following 
it  with  draughts  of  lemonade.  It  is  useful 
in  all  cases  which  require  a  laxative  antacid, 
and,  though  prone  to  produce  flatulence  in  con- 
sequence of  the  liberation  of  its  carbon  dioxide 
in   the  stomach   and  bowels,   and   therefore  in 
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ordinary  cases  inferior  to  calcined  magnesia, 
it  sometimes  operates  favorably,  in  conse- 
quence of  this  very  property,  in  sick  stomach 
attended  with  acidity.  Magnesium  carbonate 
is  also  an  excellent  antilithic  when  uric  acid 
is  present  in  excess.  It  is  best  administered 
in  water  or  milk.  In  order  that  it  may  be  uni- 
formly diffused  through  water,  it  should  be  pre- 
viously rubbed  down  with  syrup  or  ginger  syrup. 
Magnesium  carbonate  is  a  useful  agent  for 
diffusing  camphor  and  the  volatile  oils  through 
water,  in  preparing  unofficial  medicated  waters, 
and  is  also  used  with  a  similar  purpose  as  a 
diffusing  agent  in  preparing  syrups  or  elixirs. 

Dose,  thirty  to  one  hundred  and  twenty 
grains  (2  to  7.7  Gm.). 

Off.  Prep. — Liquor  Magnesii  Citratis,  U.  S.; 
Trochiscus  Bismuthi  Compositus,  Br.  It  is  used 
also  in  several  official  syrups. 

MAGNESII  OXIDUM.  U.  S.    (Br.) 

MAGNESIUM  OXIDE,  MAGNESIA  [Magnesia, 
Pharm.  1890,  Calcined  Magnesia] 

(mag-ne'si-I  ox'i-dum) 

MgO  =  40.00 

"  It  should  contain,  after  ignition,  not  less 
than  96  percent,  of  pure  Magnesium  Oxide. 
It  should  be  kept  in  well-closed  vessels."  U.  S. 
"  Light  Magnesium  Oxide,  MgO,  is  prepared 
by  exposing  Light  Magnesium  Carbonate  to  a 
dull  red  heat."   Br. 

Magnesia  Levis,  Br.,  Light  Magnesia ;  Magnesia 
Calcinata ;  Magnesie  calcin£e,  Fr.  Cod. ;  Magn6sie, 
Fr.;  Magnesia  Usta,  P.  O. ;  Gebrannte  Magnesia,  O.; 
Ossido  di  magnesio,  It.;  Oxido  magnesico,  Sp. 

In  the  British  Pharmacopoeia  1885  directions 
were  given  for  preparing  two  forms  of  mag- 
nesia, one  called  Magnesia  Levis,1  or  Light 
Magnesia,  from  the  Light  Carbonate,  and  the 
other  Magnesia  Ponderosa,  from  the  Heavy 
Carbonate.  It  is  the  former  which  corresponds 
with  our  ordinary  magnesia.  Neither  Pharma- 
copoeia gives  a  detailed  process. 

By  exposure  to  a  red  heat,  the  water  and 
carbon  dioxide  of  the  magnesium  carbonate  are 
expelled,  and  the  earth  is  obtained  pure.  Ac- 
cording to  Black,  the  carbonate  loses  seven- 
twelfths  of  its  weight  by  calcination.  Brande 
says  that  the  loss  varies  from  50  to  60  per  cent., 
of  which  from  15  to  20  per  cent,  is  water: 

(MgC03)4  +  Mg(OH)s  +  5H20  = 

5MgO  +  6H2O  +  4COa 
About  the  close  of  the  process  the  earth  exhibits 
a  luminous  or  phosphorescent  appearance, 
which  is  said  to  be  a  good  criterion  of  its  free- 
dom from  carbon  dioxide.  (Duncan.)  A  more 
certain  indication,  however,  is  the  absence  of 
effervescence  when  hvdrochloric  acid   is   added 


1 "  Take  of  Light  Carbonate  of  Magnesium  four 
ounces.  Put  it  into  a  Cornish  or  Hessian  crucible 
closed  loosely  by  a  lid,  and  expose  it  to  a  low  red 
heat  until  a  small  quantity,  taken  from  the  centre 
of  the  crucible,  cooled,  moistened  with  water,  and 
dropped  into  warm  diluted  sulphuric  acid,  causes 
no  effervescence."    Br.  1885. 

(48) 


to  a  little  of  the  magnesia,  previously  mixed 
with  water.  It  is  an  error  to  suppose  that  a 
very  intense  heat  is  requisite  in  the  calcination. 
The  temperature  of  ignition  is  sufficient  for  the 
expulsion  of  the  water  and  carbon  dioxide,  and 
any  increase  serves  only  to  render  the  magnesia 
harder,  denser,  less  readily  soluble  in  acids,  and 
consequently  less  useful  as  a  medicine.  In  order 
to  insure  a  pure  product,  care  should  be  taken 
that  the  carbonate  employed  be  free  from  lime. 
It  should  be  rubbed  to  powder  before  being 
introduced  into  the  pot  or  crucible,  and,  as  in 
consequence  of  its  lightness  it  occupies  a  very 
large  space,  the  plan  has  been  proposed  of 
moistening  and  compressing  it  in  order  to  re- 
duce its  bulk;  but  the  French  pharmaceutical 
writers  direct  that  the  vessels  employed  should 
be  sufficiently  large  to  contain  a  considerable 
quantity  of  the  carbonate,  without  the  necessity 
of  resorting  to  compression.1  The  official  di- 
rection, to  keep  the  magnesia,  after  it  has  been 
prepared,  in  well  closed  vessels,  is  founded  on 
the  fact  that  it  absorbs  carbon  dioxide  and 
water  from  the  air,  but,  as  the  absorption  of  the 
gas  goes  on  very  slowly,  and  that  of  water  does 
not  injure  the  preparation,  the  caution  is  often 
neglected.  (See  P.  J.,  1898,  389.)  The  great 
bulk  of  the  oxide  renders  its  introduction  into 
small  bottles  inconvenient.  A  four  ounce  bottle 
holds  only  about  an  ounce  of  the  purest  and 
finest  magnesia.  But  its  specific  gravity  is 
greatly  increased  by  trituration,  and  four  times 
the  quantity  may  be  thus  pressed  into  the  same 
space.  The  density  of  Henry's  Magnesia,  which 
is  at  least  four  times  that  of  the  oxide  prepared 
in  the  ordinary  way,  has  been  ascribed  to  this 
cause.  It  has  also  been  attributed  to  the  in- 
fluence of  intense  heat  employed  in  the  calcina- 
tion. The  conjecture  has  even  been  advanced, 
that  this  magnesia,  which  has  enjoyed  so  great 
a  popularity  in  England  and  this  country,  is 
prepared  by  precipitating  a  solution  of  mag- 
nesium sulphate  by  potassium  hydroxide,  as 
the  product  afforded  by  this  plan  is  compara- 
tively dense.  It  is  asserted  that  the  magnesia 
prepared  from  the  carbonate  procured  by  pre- 
cipitating magnesium  sulphate  with  potassium 
carbonate  is  softer  to  the  touch  and  bears  a 
closer  resemblance  to  Henry's  than  that  pre- 
pared from  the  ordinary  carbonate.  The  fact 
is  explained  by  the  presence  in  such  magnesia 

1  In  a  paper  by  A.  V6e  (J.  P.  C,  Avril,  1860,  p. 
84)  it  is  stated  that  the  magnesia  of  commerce,  in 
consequence  of  imperfect  preparation,  is  often  found 
dense,  granular,  harsh,  and  of  difficult  solubility 
in  the  acids.  To  remedy  this  inconvenience  the 
only  method  heretofore  known  was  to  prepare  it  in 
small  quantities,  and  to  stir  the  magnesia  during 
calcination  with  an  iron  spoon.  The  difficulty  in 
preparing  it  properly  on  the  large  scale  depends 
upon  the  unequal  action  of  the  heat  on  large  masses, 
so  that  the  outer  part  becomes  heated  in  excess 
before  the  inner  is  sufficiently  so.  To  remedy  this 
inconvenience.  V6e  uses  a  furnace  and  crucible  of  a 
peculiar  shape,  so  arranged  that  the  magnesia  may 
not  be  in  layers  thicker  than  seven  centimeters  (2.7 
inches),  mav  be  exposed  equably  to  heat,  and  not 
longer  exposed  than  may  be  necessary  for  its  decom- 
position. For  an  account  of  the  apparatus,  and 
of  the  proper  method  of  management,  see  A.  J.  P., 
1862,    p.     522. 
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of  a  little  potassium  sulphate,  from  which  it  is 
difficult  entirely  to  free  it  in  consequence  of 
the  sparing  solubility  of  this  salt,  and  of  a  por- 
tion of  silica,  which  originally  existed  in  the 
potassium  carbonate  employed  to  decompose  the 
magnesium  sulphate,  and  of  which  sodium  car- 
bonate is  destitute.  According  to  Richard 
Phillips,  Jr.,  if  equivalent  quantities  of  crystal- 
lized magnesium  sulphate  and  crystallized  so- 
dium carbonate  be  boiled  together  in  water,  the 
mixture  evaporated  to  dryness,  the  residual 
salts  calcined,  and  the  sodium  sulphate  dissolved 
out  by  water,  the  magnesia  obtained  will  be 
dense.  (See  A.  J.  P.,  xvi.  118.)  By  packing 
the  carbonate  closely  in  the  crucible,  or  by 
moistening  and  then  compressing  it  strongly  in 
a  cloth,  before  calcination,  a  heavy  magnesia  is 
obtained.  The  advantages  of  Henry's  mag- 
nesia, independently  of  the  convenience  of  its 
less  bulk,  are  its  greater  softness  and  more 
ready  miscibility  with  water.  A  preparation 
similar  to  Henry's  is  made  by  T.  J.  Husband  of 
Philadelphia.  In  reference  to  the  preparation 
of  heavy  magnesia,  T.  H.  Barr,  after  trying 
various  methods,  obtained  the  best  results  either 
by  precipitating  a  hot  concentrated  solution 
of  magnesium  sulphate  with  a  like  solution  of 
sodium  carbonate,  or  by  decomposing  mag- 
nesium chloride  by  heat.  (A.  J.  P.,  xxvi.  193.) 
P.  E.  Alessandri  proposes  the  following  method, 
which  is  both  simple  and  rapid,  for  preparing 
"heavy"  calcined  magnesia.  Take  ordinary 
calcined  magnesia,  free  from  carbonate,  moisten 
it,  in  a  mortar,  with  pure  absolute  alcohol,  and 
triturate  it,  at  first  gently,  afterwards  with 
some  force,  but  not  rapidly.  During  the  agita- 
tion, the  magnesia  is  to  be  moistened  three  or 
four  times  with  fresh  portions  of  the  alcohol, 
and  the  operation  is  suspended  when  the  bulk 
of  the  magnesia  appears  to  remain  stationary. 
Then  remove  the  mass,  dry  it,  rub  it  to  powder, 
and  pass  it  through  a  sieve.  The  product  occu- 
pies only  about  one-fifteenth  of  the  original 
bulk;  but  it  is  too  expensive  for  practical  uses. 
(N.  B.,  March,  1882.) 

Magnesia  is  now  manufactured  extensively  in 
the  United  States,  the  domestic  product  having 
almost  entirely  supplanted  that  which  was  for- 
merly imported  from  Great  Britain.  The 
Keasbey  &  Mattison  Company  have  erected  ex- 
tensive works  at  Ambler,  Pa.,  although  the 
greater  part  of  their  output  is  magnesium  car- 
bonate, which  is  used  in  the  arts  mainly  as  a 
non-conductor  of  heat.  This  company  also 
makes  light  and  heavy  calcined  magnesia  for 
medicinal  purposes,  and  dolomite  is  now  ex- 
clusively used  as  the  source  of  the  magnesium 
compounds.  (See  Magnesii  Carbonas  for  fur- 
ther information.) 

Pereira  found  light  magnesia,  under  the 
microscope,  to  exhibit  the  same  forms  observed 
in  the  light  carbonate,  namely,  one  portion  was 
amorphous  and  of  a  flocculent  or  granular  con- 
sistence, and  another  was  composed  of  frag- 
ments of  prismatic  crystals,  while  the  heavy 
magnesia  was  homogeneous,  exhibiting  no  traces 


of  crystals,  and  consisting  of  minute  granules 
more  or  less  cohering  into  small  soft  balls  or 
masses.  (P.  J.,  viii.  235.) 

Properties. — Magnesium  oxide  or  magnesia  is 
a  very  light,  white,  inodorous  powder,  of  a 
feeble  alkaline  taste.  Its  sp.  gr.  is  commonly 
stated  at  2.3.  It  was  deemed  infusible  until 
melted  by  means  of  the  oxyhydrogen  blowpipe 
of  Hare.  When  sufficiently  heated,  it  conducts 
electricity  and  shines  with  an  intense  light, 
which  fact  is  utilized  in  the  Nemst  lamp. 
Water  sprinkled  upon  it  is  absorbed  to  the  ex- 
tent of  about  18  per  cent.,  but  with  scarcely 
any  increase  of  temperature.  It  is  almost  in- 
soluble, requiring,  according  to  Fyfe,  5142  parts 
of  water  at  60°  F.,  and  36,000  parts  of  boiling 
water,  for  solution.  Water  thus  impregnated 
has  no  effect  on  vegetable  colors,  but  magnesia 
itself  produces  a  brown  stain  by  contact  with 
moistened  turmeric  paper.  Magnesia  is  a 
metallic  oxide,  consisting  of  one  atom  of  mag- 
nesium and  one  of  oxygen.  It  is  officially  de- 
scribed as  "  a  white,  very  bulky,  and  very  fine 
powder,  without  odor,  and  having  an  earthy, 
but  not  a  saline,  taste.  On  exposure  to  the 
air,  it  slowly  absorbs  moisture  and  carbon 
dioxide.  Almost  insoluble  in  water,  and  in- 
soluble in  alcohol,  but  soluble  in  dilute  acids. 
When  moistened  with  water,  it  has  a  faintly 
alkaline  reaction  upon  red  litmus  paper.  On 
stirring  1  part  of  Magnesium  Oxide  with  15 
parts  of  water,  in  a  beaker,  and  allowing  the 
mixture  to  stand  for  about  half  an  hour,  it 
will  form  a  gelatinous  mass  of  sufficient  con- 
sistence to  prevent  it  from  dropping  out  when 
the  beaker  is  inverted.  A  solution  of  Mag- 
nesium Oxide  in  diluted  sulphuric  acid,  mixed 
with  ammonium  chloride  T.S.  and  an  excess  of 
ammonia  water,  yields,  with  sodium  phosphate 
T.S.,  a  white,  crystalline  precipitate.  If  a  mix- 
ture of  1  Gm.  of  Magnesium  Oxide  with  50  Cc. 
of  water  be  heated  to  boiling,  and,  after  cooling, 
filtered,  the  filtrate  should  not  show  more  than 
a  faintly  alkaline  reaction  with  red  litmus 
paper,  and  when  evaporated  to  dryness  should 
not  leave  more  than  0.005  Gm.  of  residue  (limit 
of  foreign  soluble  salts).  If  a  mixture  of  0.1 
Gm.  of  Magnesium  Oxide  with  5  Cc.  of  water 
be  heated  to  boiling,  and,  after  cooling,  be 
poured  into  5  Cc.  of  acetic  acid,  solution 
should  take  place  without  the  evolution  of  more 
than  a  few  isolated  gas  bubbles  (limit  of  car- 
bonate). Ten  Cc.  of  a  solution  of  Magnesium 
Oxide  (1  in  50),  prepared  by  the  addition  of 
sufficient  acetic  acid  for  solution,  should  not 
be  rendered  more  than  slightly  opalescent  within 
five  minutes  by  ammonium  oxalate  T.S.  (limit 
of  calcium).  If  1  Gm.  of  Magnesium  Oxide 
be  dissolved  in  50  Cc.  of  diluted  hydrochloric 
acid,  the  solution  should  be  colorless  and  not 
give  an  immediate  blue  coloration  upon  the  ad- 
dition of  potassium  ferrocyanide  T.S.  (limit  of 
iron),  and  a  solution  of  Magnesium  Oxide  (1  in 
20)  in  diluted  hydrochloric  acid  should  not  re- 
spond to  the  Time-Limit  Test  for  other  heavy 
metals  (see  Part  III,  Test  No.  121).     If  Mag- 
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nesium  Oxide  be  exposed  to  a  low  red  heat  in 
a  porcelain  crucible,  it  should  not  lose  more  than 
15  percent,  of  its  weight  (limit  of  water  of 
hydration).  If  0.400  Gin.  of  recently  ignited 
and  cooled  Magnesium  Oxide  be  dissolved  in 
25  Cc.  of  normal  sulphuric  acid  V.S.,  not  more 
than  5.8  Cc.  of  normal  potassium  hydroxide 
V.S.  should  be  required  for  neutralization, 
methyl-orange  T.S.  being  used  as  indicator 
(each  Cc.  of  the  normal  sulphuric  acid  V.S. 
consumed  being  equivalent  to  5  percent,  of  pure 
Magnesium  Oxide)."  U.  S.  "A  bulky  white 
powder  differing  from  Heavy  Magnesia  only  in 
its  greater  lightness,  the  volumes  corresponding 
to  the  same  weight  being  to  each  other  in  the 
ratio  of  three  and  a  half  to  one."   Br. 

Magnesium  is  a  white,  very  brilliant  metal, 
of  sp.  gr.  1.75,  resembling  silver,  malleable, 
fusible  at  a  low  temperature,  and  convertible 
into  magnesia  by  the  combined  action  of  air  and 
moisture.  It  burns  with  great  facility,  and 
yields  by  its  combustion  a  light  which  is  in- 
tensely white  and  very  rich  in  actinic  or  chem- 
ically active  rays,  so  that  it  finds  wide  applica- 
tion in  signal  lights  and  for  photography. 
Many  of  the  so-called  "  flash  powders "  con- 
tain metallic  magnesium  in  a  finely  divided  state 
as  their  basis.  There  is  a  magnesium  hydroxide, 
possessing  the  formula  Mg(0H)2.  With  nitric 
and  hydrochloric  acids  magnesia  forms  salts 
which  are  soluble  in  alcohol  and  very  deliques- 
cent. It  is  precipitated  from  its  saline  solu- 
tions by  the  pure  alkalies  in  the  state  of  a 
hydroxide,  and  by  potassium  and  sodium  car- 
bonates as  a  carbonate,  but  it  is  not  precipi- 
tated by  the  alkaline  bicarbonates,  nor  by  com- 
mon ammonium  carbonate. 

Magnesia  is  liable  to  contain,  as  impurities, 
magnesium  carbonate,  lime,  alumina,  silica,  and 
small  quantities  of  the  soluble  salts  employed 
or  produced  in  the  preparation  of  the  car- 
bonate from  which  it  is  procured.  Lime,  which 
is  a  very  frequent  impurity,  and  imparts  to  the 
magnesia  a  more  strongly  alkaline  and  more 
disagreeable  taste,  is  detected  by  ammonium 
oxalate  or  potassium  bicarbonate.  Neither  of 
these  salts  disturbs  a  neutral  solution  of  pure 
magnesia  in  a  diluted  acid,  but  if  lime  is  present, 
both  produce  a  precipitate,  the  former  of  cal- 
cium oxalate,  the  latter  of  calcium  carbonate. 
According  to  Wittstein,  calcium  oxalate  is  solu- 
ble in  the  neutral  salts  of  magnesia,  requiring  50 
parts  of  magnesium  chloride,  and  90  of  mag- 
nesium sulphate,  and  consequently  there  might 
be  no  precipitate,  or  one  redissolved  by  the 
liquid,  should  the  proportion  of  lime  be  very 
small.  (J.  P.  C,  4e  ser.,  iii.  216.)  As  mag- 
nesia is  completely  dissolved  by  hydrochloric 
acid,  silica  and  other  impurities  insoluble  in  that 
acid  would  be  left  behind.  Alumina  is  indi- 
cated by  the  production  of  a  precipitate  when 
ammonia  is  added  in  excess  to  a  solution  of 
fifty  grains  of  magnesia  in  a  fluidounce  of  hy- 
drochloric acid.  If  the  magnesia  contain  a 
soluble  sulphate  or  carbonate,  barium  chloride 
will  reveal  it  by  producing  a  precipitate  with 


water  digested  on  the  magnesia.  Rochelle  salt 
occurs  as  an  impurity  in  magnesia,  probably  as 
the  result  of  accident.  (A.  J.  P.,  Jan.  1873.) 

Uses. — Magnesium  oxide  is  antacid  and  laxa- 
tive, and  is  much  used,  under  the  name  of 
calcined  magnesia,  in  dyspepsia,  sick  headache, 
gout,  and  other  complaints  attended  with  sour 
stomach  and  constipation.  It  is  also  a  favorite 
remedy  in  the  complaints  of  children,  in  which 
acidity  of  the  primae  vise  is  often  a  prominent 
symptom.  Its  antacid  properties  render  it  use- 
ful in  gravel  attended  with  an  excessive  produc- 
tion of  uric  acid.  Its  advantages  over  mag- 
nesium carbonate  are  that  it  may  be  given  in 
a  smaller  dose  and  does  not  occasion  flatulence.1 
The  dose  as  a  laxative  is  from  thirty  grains  to 
a  drachm  (2.0  to  3.9  Gm.) ;  as  an  antacid 
merely,  or  an  antilithic,  from  ten  to  thirty 
grains  (0.65  to  2.0  Gm.)  twice  a  day.  When 
it  meets  with  no  acid,  it  is  apt  to  linger  in  the 
stomach  or  bowels,  and  may  in  that  case  be  fol- 
lowed by  lemonade.  It  should  be  administered 
in  water  or  milk,  and  thoroughly  triturated  so  as 
to  render  the  mixture  uniform.  If  mixed  with 
less  than  14  or  15  times  its  weight  of  water, 
and  allowed  to  stand  for  a  day  or  two,  mag- 
nesia is  apt  to  form  a  more  or  less  concrete 
mass,  owing  to  the  production  of  a  hydroxide. 
This  change  does  not  take  place,  or  at  least 
takes  place  much  less  readily,  when  magnesia 
already  saturated  with  moisture  is  employed  in- 
stead of  that  freshly  calcined.  In  this  connec- 
tion Duncan  recommends  boiling  the  magnesia 
for  a  few  moments  with  half  the  quantity  of 
water  prescribed  to  prevent  subsequent  caking. 
It  has  been  conjectured  that  anhydrous  mag- 
nesia might  prove  injurious  to  the  stomach  by 
solidifying  its  liquid  contents,  and  the  oxide 
which  has  become  saturated  with  moisture  by 
exposure  to  a  damp  air  is  preferably  recom- 
mended. Freshly  precipitated  magnesium  hy- 
droxide will  serve  as  an  antidote  to  arsenic 
trioxide,  though  less  efficient  than  ferric  hy- 
droxide. The  experiments  of  Carles  have 
shown  that  the  soluble  magnesium  saccharate  is 
not  superior  as  an  antidote  for  arsenic  to  simple 
magnesia.  Ohleyer  (L.  L.,  July,  1873)  em- 
ploys magnesia  as  a  dressing  in  ulcers  and 
abrasions,  while  Vergely  recommends  for  burns 
calcined  magnesia  triturated  with  milk  so  as  to 
form  a  paste,  which  should  be  applied  thickly 
several  times  a  day. 

Dose,  thirty  to  sixty  grains  (2.0  to  3.9  Gm.). 

Off.  Prep. — Ferri  Hydroxidum  cum  Magnesii 
Oxido,  U.  8.;  Fluidextractum  Rhamni  Purshianae 
Aromaticum,  U.  8.;  Pulvis  Rhei  Compositus, 
U.  8.,  Br. 

1  Trochisci  Magnesias.  U.  S.  1880.  Troches  of  Mag- 
nesia.— "'  Magnesia,  three  hundred  grains  (19.50 
Gm.)  :  Nutmeg,  in  fine  powder,  fifteen  grains  (1.00 
Gm. )  ;  Sugar,  in  fine  powder,  nine  hundred  grains 
(58.50  Gm. )  ;  Mucilage  of  Tragacanth.  a  sufficient 
quantity,  to  make  one  hundred  troches.  Rub  the 
Magnesia  and  powder  together  until  they  are  thor- 
oughly mixed ;  then,  with  Mucilage  of  Tragacanth, 
form  a  mass,  to  be  divided  into  one  hundred  troches." 
U.  8.  These  each  contain  three  grains  (0.20  Gm.) 
of  Magnesia,  and  are  useful  in  acidity  of  the  stomach, 
especially  when  attended  with  constipation. 


i 


< 
i 


756 


Magnesii  Oxidum  Ponderosum. — Svlphas. 


PART    I. 


MAGNESII  OXIDUM  PONDEROSUM. 

U.  S.  (Br.) 

HEAVY  MAGNESIUM  OXIDE,  HEAVY  MAGNESIA 
[Magnesia  Ponderosa,  Pharm.  1890] 

(mag-ne'si-I  ox'i-dum  pon'de-ro'sum) 
MgO  =  40.06 

"A  white,  dense,  and  very  fine  powder,  which 
should  conform  to  the  reactions  and  tests  given 
under  Magnesii  Oxidum.  It  differs,  however, 
from  the  latter  in  not  readily  uniting  with 
water  to  form  a  gelatinous  hydroxide."  U.  S. 
"  Heavy  Magnesium  Oxide,  MgO,  is  prepared 
by  exposing  Heavy  Magnesium  Carbonate  to 
a  dull  red  heat."    Br. 

Magnesia  Ponderosa.  lit:,  Ileavy  Calcined  Mag- 
nesia ;  Oxide  of  Magnesium :  Magnesie  Calcinee 
pesante,  Fr.;  Schwere  gebrannte  Magnesia,   O. 

This  was  directed,  in  the  British  Pharma- 
copoeia 1885,  to  be  prepared  precisely  in  the 
same  mamier  as  light  magnesia,  using,  however, 
the  heavy  carbonate  (Heavy  Magnesium  Car- 
bonate, Br.).  It  is  described  by  the  Br.  Ph. 
1898  as  "  a  white  powder,  insoluble  in  water, 
but  readily  dissolved  by  acids,  the  solutions 
affording  the  reactions  characteristic  of  mag- 
nesium. It  should  yield  no  characteristic  reac- 
tion with  the  tests  for  iron,  aluminium,  cal- 
cium, or  carbonates,  and  only  the  slightest  reac- 
tions with  the  tests  for  chlorides  or  sulphates. 
When  heated  to  dull  redness  it  should  lose  little 
or  no  weight."  Br.  The  two  varieties  of  light 
and  heavy  magnesia  differ  only  in  their  weight 
in  the  same  bulk,  the  volumes  corresponding  to 
the  same  weight  being  to  each  other  in  the 
ratio  of  three  and  one-half  to  one.  (See  Mag- 
nesii Oxidum,  page  753.) 

Dose,  thirty  to  sixty  grains  (2  to  3.9  Gm.). 

MAGNESII  SULPHAS.  U.  S.,  Br. 

MAGNESIUM  SULPHATE  [Epsom  Salt] 
(mag-ne'si-I  sul'phas) 

MgS04  +  7H20  =  244.69 

"  It  should  contain  not  less  than  99.7  percent, 
of  pure  Magnesium  Sulphate  [S02.02Mg  + 
7H2O],  and  should  be  kept  in  well-closed  ves- 
sels." U.  S.  "  Magnesium  Sulphate,  MgS04, 
7H2O,  may  be  prepared  by  the  interaction  of 
the  native  magnesium  carbonates  and  diluted 
sulphuric  acid;  or  by  purifying  the  native  sul- 
phate."  Br. 

Sal  Amarum,  Sal  Epsomense,  Sal  Anglicum,  Sal 
Sedlicense.  Sulfas  Magnesicus ;  Sulphate  of  Mag- 
nesia :  Sulfate  de  Magnesie.  Fr.  Cod. ;  Sel  d'Epsom, 
Sel  de  Sedlitz.  Sel  amer,  Fr. :  Magnesium  sulfuricum, 
P.  O. ;  Magnesiumsulfat,  Schwefelsaures  Magnesia, 
Bittersalz,  O. ;  Solfato  di  magnesio,  Sulfato  mag- 
nesico,   Sp. 

Magnesium  Sulphate  is  a  constituent  of  sea 
water,  and  of  some  saline  springs.  It  also 
occurs  native,  either  crystallized  in  slender,  pris- 


matic, adhering  crystals,  or  as  an  efflorescence 
on  certain  rocks  and  soils  which  contain  mag- 
nesia and  a  sulphate  or  sulphide.  In  the  United 
States  it  is  found  in  the  great  caves  so  numer- 
ous to  the  west  of  the  Alleghany  Mountains. 
In  one  of  these  caves,  near  Corydon  in  Indiana, 
it  formed  a  stratum  on  the  bottom  several 
inches  deep,  or  appeared  hi  masses  sometimes 
weighing  ten  pounds,  or  disseminated  in  the 
earth  of  the  cavern,  one  bushel  of  which  yielded 
from  four  to  twenty-five  pounds  of  the  sul- 
phate. It  also  appeared  on  the  walls  of  the 
cavern,  and,  if  it  was  removed,  acicular  crys- 
tals again  appeared  in  a  few  weeks.  (Cleve- 
land.) 

Under  the  name  of  kieserite,  a  mineral  is  ob- 
tained from  the  saline  deposits  at  Stassfurt, 
in  Germany,  which  consists  chiefly  of  impure 
magnesium  sulphate.  The  production  of  kie- 
serite for  the  year  1901  was  27,088  tons,  and 
for  1902,  27,576  tons.  It  is  used  as  a  source 
for  preparing  magnesium  sulphate,  and  is  ex- 
ported from  Germany;  for  a  historical  paper 
on  Epsom  salt  by  M.  I.  Wilbert  see  Proc.  A. 
Ph.  A.,  1904,  351. 

Magnesium  sulphate  was  originally  procured 
by  evaporating  the  waters  of  saline  springs  at 
Epsom,  in  England.  Grew  prepared  it  in  this 
manner  in  1675.  It  was  afterwards  discovered 
that  the  brine  remaining  after  the  crystalliza- 
tion of  common  salt  from  sea  water  furnished 
by  careful  evaporation  precisely  the  same  salt, 
and,  as  this  was  a  much  cheaper  product,  it 
superseded  the  former.  The  residual  brine,  or 
bittern,  consists  of  magnesium  sulphate  and 
magnesium  and  calcium  chlorides.  As  the  mag- 
nesium sulphate  crystallizes  first,  it  may  with 
proper  care  be  obtained  nearly  pure,  although 
most  frequently  the  salt  prepared  in  this  way 
is  deliquescent  from  the  presence  of  magnesium 
chloride.  It  may  be  freed  from  this  impurity 
by  washing  the  crystals  with  their  own  saturated 
solution.  It  was  from  this  source  that  the 
greater  part  of  the  Epsom  salt  of  commerce 
was  long  obtained  in  Europe.  The  salt  works 
of  New  England  supplied  our  own  market  with 
an  impure  and  deliquescent  sulphate.  With  the 
improvements  of  chemistry,  other  and  better 
processes  have  been  adopted.  In  the  neighbor- 
hood of  Genoa  and  Nice,  magnesium  sulphate 
is  prepared  in  large  quantities  from  a  schistose 
rock  containing  magnesia  and  iron  sulphide. 
The  mineral  is  roasted,  and  exposed  in  heaps 
for  some  months  to  the  action  of  air  and  water. 
It  is  then  lixiviated,  the  ferrous  sulphate  de- 
composed by  lime  water,  and  the  salt  obtained 
pure  by  repeated  solution  and  crystallization. 

"William  Henry  of  Manchester,  whose  cal- 
cined magnesia  became  famous  throughout  the 
world,  took  out  a  patent  for  a  mode  of  pre- 
paring magnesia  and  its  salts  from  the  double 
magnesium  and  calcium  carbonate, — the  dolo- 
mite of  mineralogists.  His  process  was  to  drive 
off  the  carbon  dioxide  by  heat,  and  to  convert 
the  remaining  earth  into  hydroxides.  He  treated 
these  with  a  sufficient  quantity  of  hydrochloric 
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acid  to  dissolve  out  the  lime,  and  then  con- 
verted the  magnesia  into  a  sulphate  either  by 
sulphuric  acid  or  by  ferrous  sulphate. 

The  salt  is  extensively  manufactured  in  Balti- 
more and  Philadelphia  from  a  silicious  magne- 
sium hydroxide.  This  mineral  occurs  in  veins 
in  the  serpentine  and  other  magnesian  rocks 
which  abound  in  the  neighborhood  of  Baltimore 
and  in  the  southern  counties  of  Pennsylvania. 
The  advantage  which  it  possesses  over  the  dolo- 
mite, hi  the  preparation  of  this  salt,  is  the 
almost  entire  absence  of  lime,  owing  to  which 
there  is  little  or  no  waste  of  acid,  and  the 
operation  is  much  simplified.  The  mineral  is 
reduced  to  a  fine  powder  and  saturated  with 
sulphuric  acid.  The  mass  is  then  dried  and 
calcined  at  a  red  heat,  in  order  to  convert  any 
f errous  sulphate  which  may  be  present  into  fer- 
ric oxide.  It  is  then  dissolved  in  water,  and 
calcium  sulphide  added  to  separate  any  remain- 
ing portion  of  iron.  The  salt  is  crystallized 
and  dissolved  a  third  time,  in  order  to  purify  it. 
The  sulphate  prepared  by  this  process  is  gen- 
erally very  pure  and  clean,  although  it  some- 
times contains  a  trace  of  ferrous  sulphate.  A 
very  pure  magnesium  sulphate  free  from  chlo- 
ride is  obtained  as  a  side  product  in  the  manu- 
facture of  carbon  dioxide  from  magnesite  when 
sulphuric  acid  is  used  to  decompose  the  car- 
bonate. This  industry  has  assumed  large  pro- 
portions because  of  the  demand  for  liquified 
carbon  dioxide  in  the  manufacture  of  aerated 
and  effervescing  mineral  waters. 

Properties. — Magnesium  sulphate  is  in 
"  small,  colorless,  prismatic  needles  or  rhombic 
prisms,  without  odor,  and  having  a  cooling, 
saline,  and  bitter  taste ;  slowly  efflorescent  in  the 
air.  Soluble  in  0.85  part  of  water  at  25°  C. 
(77°  F.),  and  in  0.13  part  of  boiling  water; 
insoluble  in  alcohol.  When  heated  to  52°  C. 
(125.6°  F.),  or  exposed  to  warm  air,  the  salt 
loses  one  molecule  of  water,  and  is  converted 
into  a  white  powder.  At  about  130°  C.  (266° 
F.)  it  still  retains  1  molecule  of  water,  and  at 
a  temperature  between  200°  and  238°  C.  (392° 
and  460.4°  F.)  it  is  rendered  anhydrous.  An 
aqueous  solution  of  Magnesium  Sulphate  is 
neutral  to  litmus  paper.  When  mixed  with 
ammonium  chloride  T.S.  and  ammonia  water, 
the  aqueous  solution  of  the  salt  yields  with 
sodium  phosphate  T.S.,  a  white  crystalline  pre- 
cipitate. With  barium  chloride  T.S.  it  yields 
a  white  precipitate  insoluble  in  hydrochloric 
acid.  Ten  Cc.  of  the  aqueous  solution  of  the 
salt  (1  in  20)  should  not  respond  to  the  Time- 
Limit  Test  for  heavy  metals  (see  Part  III, 
Test  No.  121).  Five  Cc.  of  the  aqueous  solu- 
tion of  the  salt  (1  in  10)  should  not  respond 
to  the  Modified  Gutzeit's  Test  for  arsenic  (see 
Part  III,  Test  No.  17)."  U.  S.  "Soluble  in 
1  part  of  cold  water,  and  possessing  a  bitter 
taste.  It  affords  the  reactions  characteristic  of 
magnesium  and  of  sulphates.  0.5  gramme  dis- 
solved in  250  cubic  centimetres  of  water,  when 
set  aside  for  twelve  hours  with  a  mixture  of 
solution   of   ammonia,   solution    of   ammonium 


chloride,  and  solution  of  sodium  phosphate, 
yields  a  precipitate  which,  when  thoroughly 
washed,  dried,  and  heated  to  redness,  weighs 
0.22  gramme.  Magnesium  Sulphate  should  yield 
no  characteristic  reaction  with  the  tests  for 
iron,  aluminium,  zinc,  calcium,  sodium,  potas- 
sium, ammonium,  or  nitrates,  and  only  the 
slightest  reactions  with  the  tests  for  chlorides." 
Br.  It  usually  occurs  in  small  acicular  crys- 
tals, which  are  produced  by  agitating  the  solu- 
tion while  crystallizing.  It  slowly  effloresces 
in  the  air. 

Magnesium  sulphate  is  completely  decom- 
posed by  potassium  and  sodium  hydroxides  and 
their  carbonates,  by  lime,  barium  and  stron- 
tium oxides,  and  their  soluble  salts.  Ammonia 
partially  decomposes  it,  and  forms  with  the 
remainder  a  double  sulphate.  Potassium  and 
sodium  bicarbonates  do  not  decompose  it,  ex- 
cept by  the  aid  of  heat.  An  economic  use 
which  has  been  recommended  of  magnesium 
sulphate  is  the  addition  of  a  strong  solution  to 
ordinary  white-wash,  whereby  a  beautiful  white- 
ness may  be  given  to  walls  and  ceilings.  A 
little  of  it,  moreover,  added  to  starch  consider- 
ably increases  its  stiffening  properties,  and  at 
the  same  time  in  some  degree  resists  the  action 
of  fire.   (Chem.  News,  April,  1867.) 

Uses. — Magnesium  sulphate  is  an  active  but 
safe  cathartic,  operating  with  little  pain  or 
nausea,  and  producing  watery  stools.  It  is 
more  acceptable  to  the  stomach  than  most 
medicines  of  its  class,  and  will  often  be  re- 
tained when  others  are  rejected.  Like  many 
of  the  other  neutral  salts,  it  is  refrigerant, 
and  may  be  made  to  act  as  a  diuretic  by  keeping 
the  skin  cool  and  walking  about  after  it  has 
been  taken.  It  is  well  adapted  to  the  treat- 
ment of  fevers  and  inflammatory  affections. 
It  is  also  useful  in  colic  and  obstinate  constipa- 
tion, and  may  be  employed  in  most  cases  which 
require  the  use  of  a  cathartic  without  being 
attended  with  debility  or  relaxation  of  the 
stomach  and  bowels.  The  medium  dose  is  an 
ounce  (31  Gm.),  but  advantage  often  results 
from  its  administration  in  divided  doses  fre- 
quently repeated.  It  is  often  given  in  com- 
bination with  other  medicines,  especially  with 
senna,  the  griping  effect  of  which  it  tends  to 
obviate.  The  most  agreeable  form  for  admin- 
istering the  salt,  and  that  in  which  it  usually 
agrees  best  with  the  stomach,  is  a  solution  in 
carbonic  acid  water  with  lemon  syrup.  By 
Henry  of  Dublin,  it  is  highly  recommended  in 
connection  with  diluted  sulphuric  acid.  To 
seven  ounces  of  a  saturated  aqueous  solution 
of  the  salt  he  adds  an  ounce  of  the  diluted  sul- 
phuric acid,  and  gives  a  tablespoonful  of  the 
mixture  for  a  dose,  in  a  wineglassful  of  water. 

The  experiments  of  Recke,  Hay,  and  Henry 
Curci  show  that  when  injected  into  the  veins 
magnesium  sulphate  acts  as  a  violent  poison, 
producing  at  first  increase  of  the  blood  pres- 
sure with  slowing  of  the  pulse,  and  finally 
lowering  of  the  blood  pressure,  quickening  of 
the  pulse,  and  death,  sometimes  by  failure  of 
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respiration,  at  other  times  by  cardiac  arrest. 
As  Christison  reported  the  case  of  a  boy  ten 
years  old  who  was  said  to  have  been  killed 
by  two  ounces  of  the  salt  without  the  induc- 
tion of  purgation,  it  is  possible  that  under 
some  circumstances  very  large  amounts  of  mag- 
nesium sulphate  given  by  the  mouth  may  be 
sufficiently  absorbed  to  produce  poisonous 
effects. 

Many  years  ago  the  hypodermic  use  of  mag- 
nesium sulphate  as  a  purgative  was  reported 
upon  favorably  by  clinicians,  but  certainly  this 
use  of  the  remedy  failed  to  become  at  all  gen- 
eral. The  method  has  been  recommended  by 
Fincke,  Robe,  Wade,  James  Wood,  and  by 
MacCallum,  who  assert  that  the  hypodermic  in- 
jection of  from  one  and  a  half  to  four  and  a 
half  grains  of  the  magnesium  sulphate  will 
produce  watery  stools  in  the  majority  of  cases, 
but  no  purgation  follows  in  from  twenty  to 
forty  per  cent,  of  the  cases.  The  effects  of 
the  injection  of  large  doses  into  the  lower 
animals  must  cause  some  hesitation  in  the 
use  of  large  amounts  of  the  magnesium  sul- 
phate hyopdermically.  Rectal  injections  of 
from  one  to  three  ounces  of  the  saturated  solu- 
tion of  the  magnesium  sulphate  often  act 
very   favorably,   but    are   somewhat    uncertain. 

Dose,  one  to  eight  drachms  (3.9  to  31  Gm.). 

Off.  Prep. — Infusum  Sennae  Compositum, 
17.  8.;  Liquor  Magnesii  Carbonatis,  Br.;  Mag- 
nesii Carbonas  Levis.  Br.;  Magnesii  (aibonas 
Ponderosus,  Br.;  Magnesii  Sulphas  Effervescens, 
U.  8.,  Br.;  Mistura  Senna;  Composita,  Br. 

MAGNESII  SULPHAS  EFFERVESCENS. 
U.  S.,  Br. 

EFFERVESCENT  MAGNESIUM  SULPHATE 

(mag-ne'si-i  sul'phas  f-f-fer-vtVcens) 

Magnesium  Sulphuricum  Effervescens ;  Magnesia 
Sulphas  Effervescens  ;  Effervescent  Sulphate  of  Mag- 
nesia ;  Effervescent  Epsom  Salt ;  Krausendes  Mag- 
nesiumsulfat,  O. ;  Sulfato  magnesieo  effervescente, 
Sp. 

*  "  Magnesium  Sulphate,  uneffloresced  crys- 
tals, five  hundred  grammes  [or  17  ounces  av., 
279  grains] ;  Sodium  Bicarbonate,  dried  and 
powdered,  four  hundred  and  three  grammes 
[or  14  ounces  av.,  94  grains] ;  Tartaric  Acid, 
dried  and  powdered,  luo  hundred  and  eleven 
grammes  [or  7  ounces  av.,  193  grains]  ;  Citric 
Acid,  uneffloresced  crystals,  one  hundred  and 
thirty-six  grammes  [or  4  ounces  av.,  349 
grains],  to  make  one  thousand  grammes  [or 
35  ounces  av.,  120  grains].  Dry  the  Mag- 
nesium Sulphate  on  a  water-bath,  until  it 
ceases  to  lose  weight,  then,  after  powdering 
the  dry  salt,  mix  it  intimately  with  the  Citric 
Acid,  which  has  previously  been  powdered, 
and  the  Tartaric  Acid,  and  thoroughly  incor- 
porate the  Sodium  Bicarbonate.  Place  _  the 
mixed  powders  on  a  plate  of  glass  or  in  a 
suitable  dish,  in  an  oven  heated  to  between  93° 
and  104°  C.  (199.4°  and  219.2°  P.).  When 
the  mixture  has  acquired  a  moist  consistence  by 
the  aid  of  careful  manipulation  with  a  wooden 


spatula,  rub  it  through  a  No.  6  tinned-iron 
sieve,  and  dry  the  granules  at  a  temperature 
not  exceeding  54°  C.  (129.2°  F.).  Keep  the 
product  in  well-stoppered  bottles."  U.  S. 
''  Magnesium  Sulphate,  in  crystals,  50  ounces 
(Imperial)  or  500  grammes;  Sodium  Bicar- 
bonate, in  powder,  36  ounces  (Imp.)  or  360 
grammes;  Tartaric  Acid,  in  powder,  19  ounces 
(Imp.)  or  190  grammes;  Citric  Acid,  in  pow- 
der, 12£  ounces  (Imp.)  or  125  grammes;  Re- 
fined Sugar,  in  powder,  10£  ounces  (Imp.) 
or  105  grammes.  Dry  the  Magnesium  Sul- 
phate at  about  130°  F.  (54.4°  C.)  until  it 
has  lost  twenty-three  per  cent,  of  its  weight; 
powder  the  product;  mix  it  with  the  Refined 
Sugar  and  then  with  the  other  ingredients. 
Place  the  mixture  in  a  dish  or  pan  of  suitable 
form  heated  to  between  200°  and  220°  F. 
(93.3°  and  104.4°  C).  When  the  mixture, 
by  the  aid  of  careful  manipulation,  .  has 
assumed  a  granular  character,  separate  it  into 
granules  of  uniform  and  convenient  size  by 
means  of  suitable  sieves.  Dry  the  granules 
at  a  temperature  not  exceeding  130°  F.  (54.4° 
C).  The  product  should  weigh  about  100 
ounces  (Imp.)  or  1000  grammes."  Br. 

This  effervescent  salt  is  intended  to  furnish 
a  less  disagreeable  form  of  administering 
Epsom  salt. 

Dose,  from  two  drachms  to  one  ounce  (7.7 
to  31  Gm.). 

MALTUM.  U.  S. 

MALT 

( mal'turn ) 

"  The  grain  of  barley,  Ilordeum  distichon 
Linne  (Fam.  Graminece),  partially  germinated 
artificially,  and  then  dried."    U.  S. 

Maltum  Horde!  ;  Parley  Malt ;  Malt  d'Orge,  Fr. ; 
Gerstenmalz,   Malz,  Q. 

Preparation. — Malt  is  prepared  on  an  enor- 
mous scale  for  brewing  purposes  in  all  parts 
of  the  world  where  the  climate  is  suited  to  the 
growth  of  barley.  The  object  of  the  process 
making  malt,  commonly  known  as  malting, 
is  to  allow  germination  of  grain  to  go  just 
far  enough  to  develop  the  maximum  amount 
of  diastase,  the  ferment  by  which  the  starch 
is  converted  into  sugar,  which  may  afterwards 
undergo  the  alcoholic  fermentation  during  the 
process  of  brewing.  In  order  to  achieve  this, 
the  barley  is  first  steeped, — i.e.,  allowed  to  re- 
main one  or  two  days  in  cold  water,  of  which 
it  absorbs  from  10  to  50  per  cent.;  second, 
couched, — i.e.,  thrown  into  heaps  upon  a  floor 
and  allowed  to  develop  heat  and  germinate ; 
third,  when  the  acrospire  or  shoot  is  one-third 
the  length  of  the  grain,  the  latter  is  floored, — 
i.  e.,  spread  upon  wide  floors  to  dry;  fourth, 
kiln-dried, — i.e.,  exposed  to  such  a  temperature 
as  thoroughly  to  dry  it  and  kill  the  young  plant. 
If  the  temperature  be  raised  high  enough  to 
scorch  the  grain,  it  becomes  Amber  Malt,  or 
Black  Malt,  according  to  the  extent  of  the  cara- 
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melizing.  Besides  the  diastase,  a  second  soluble 
ferment  is  formed  during  the  malting  process, 
the  so-called  peptase,  which  in  the  after-mash 
process  changes  the  proteids  of  the  malt  into 
peptones  and  parapeptones  which  give  nutri- 
tive value  to  the  beer. 

Properties. — It  is  composed  of  germinated 
grains  with  the  radicles  and  acrospires  adher- 
ing, and  is  officially  described  as  follows: 
"  Yellowish  or  amber-colored  grains,  shading 
to  brown;  crisp  when  fractured,  the  interior 
surface  whitish,  or  tinged  with  brown  if  the 
grains  have  been  heated  sufficiently  to  cause 
caramelization.  It  should  have  an  agreeable, 
characteristic  odor,  and  a  sweet  taste  due  to 
the  conversion  of  the  starch  in  the  seed  into 
maltose,  through  the  action  of  diastase.  Malt 
should  float  on  cold  water.  The  solid  soluble 
constituents  of  Malt,  obtained  by  evaporating 
an  aqueous  infusion  to  dryness,  should  weigh 
not  less  than  70  percent,  of  the  dried  Malt 
from  which  they  are  derived.  The  acidity  of 
Malt  (calculated  as  lactic  acid),  should  not 
exceed  0.3  percent."    U.  S. 

Uses. — Malt  is  not  itself  used  directly  in  medi- 
cine, but  is  official  as  the  basis  of  Malt  Extract. 
From  it  are  also  prepared  the  so-called  Malt 
Liquors  by  making  an  infusion  (wort)  of  the 
bruised  malt,  adding  hops  and  various  other 
substances,  and  fermenting.  Ale,  brown  stout, 
and  porter  are  made  by  rapid  fermentation 
at  a  comparatively  high  temperature  (75°  F.), 
while  lager  beer  is  prepared  by  a  very  slow, 
prolonged  fermentation  at  a  low  temperature. 

Off.  Prep. — Extractum  Malti,  U.  8. 

MANGANI  DIOXIDUM  PR/C- 
CIPITATUM.  U.  S.  (Br.) 

PRECIPITATED  MANGANESE  DIOXIDE 
[To  replace  Mangani  Dioxidum,  Pharm.  1890] 

(man'ga-nl  dl-ox'i-dum  prae-cip-i-ta'tum ) 

"  Chiefly  Manganese  Dioxide  [Mn02  = 
86.36]  with  small  amounts  of  other  oxides  of 
manganese,  corresponding  to  not  less  than  80 
percent,  of  Manganese  Dioxide."  U.  S.  "  The 
powdered  native  peroxide,  Mn02,  pyrolusite." 
Br.  Appendix. 

Manganese  Peroxide,  Br.  1898,  Appendix ;  Man- 
ganum  Hyperoxydatum  ;  Oxydum  Manganicum  :  Per- 
oxide of  Manganese  ;  Deutoxide  of  Manganese.  Black 
Oxide  of  Manganese,  Pyrolusite;  Oxyde  (Bi-)  de  Man- 
ganese, Fr.  Cod.;  Oxyde  noir  de  Manganese,  Fr. ; 
Braunstein,  G. ;  Biossido  di  manganese,  It. ;  Man- 
ganesa,  Pyrolusita,  Sp. 

*  "  Manganese  Sulphate,  fifty  grammes  [or  1 
ounce  av.,  334  grains] ;  Ammonia  Water,  two 
hundred  and  fifty  cubic  centimeters  [or  8 
fluidounces,  218  minims] ;  Solution  of  Hy- 
drogen Dioxide,  two  hundred  and  fifty  cubic 
centimeters  [or  8  fluidounces,  218  minims] ; 
Distilled  Water,  a  sufficient  quantity.  Dissolve 
the  Manganese  Sulphate  in  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms] 
of  Distilled  Water.  Dilute  the  Ammonia  Water 
with  an  equal  volume  of  Distilled  Water,  and 


mix  it  with  the  Solution  of  Hydrogen  Dioxide, 
which  has  also  been  diluted  with  an  equal 
volume  of  Distilled  Water.  Pour  the  mixed 
solutions,  slowly,  with  constant  stirring,  into 
the  solution  of  Manganese  Sulphate.  Allow 
the  mixture  to  stand  for  one  hour,  stirring  fre- 
quently. Then  decant  the  supernatant  clear 
liquid  from  the  precipitate,  and  wash  the  latter 
repeatedly  by  affusion  and  decantation  with 
hot  Distilled  Water,  using  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms] 
each  time.  Collect  the  precipitate  on  a  plain 
filter,  and  continue  the  washing  with  hot  Dis- 
tilled Water  until  the  washings  no  longer  have 
an  alkaline  reaction  upon  red  litmus  paper, 
and  produce  no  turbidity  when  mixed  with 
barium  chloride  test  solution.  Allow  the  pre- 
cipitate to  drain,  then  dry  it  at  150°  C.  (302° 
F.)."  U.  S.  The  official  precipitated  man- 
ganese dioxide  of  the  U.  S.  P.  (8th  Rev.)  is 
prepared  from  manganous  sulphate  by  the 
simultaneous  action  of  ammonium  hydroxide 
(which  precipitates  manganese  hydroxide),  and 
of  hydrogen  dioxide,  which  oxidizes  this  at 
once  into  the  hydrated  manganese  dioxide. 
This  precipitate,  after  thorough  washing,  is 
dried  at  150°  C,  so  that  there  remains  MnCte 
as  the  final  product. 

A  change  was  made  in  the  U.  S.  P.  (8th 
Rev.)  and  a  process  for  preparing  manganese 
dioxide  was  introduced;  this  was  due  to  the 
fact  that  it  has  become  very  difficult  to  obtain 
native  manganese  dioxide  of  good  quality;  the 
official  precipitated  manganese  dioxide  is  of 
course  more  expensive  than  the  native  oxide, 
but  much  to  be  preferred  in  making  pharma- 
ceutical preparations.  Metallic  manganese  was 
discovered  by  Scheele  and  Gahn  in  1774,  and 
is  obtained  from  the  native  black  oxide  by  in- 
tense ignition  with  charcoal.  As  obtained  by 
C.  Brunner,  manganese  is  brittle,  grayish  white, 
and  very  hard,  being  capable  of  cutting  glass 
and  scratching  the  best  tempered  steel.  It  is 
susceptible  of  the  most  perfect  polish,  and 
decomposes  water  at  a  boiling  temperature. 
Its  sp.  gr.  is  about  7.2. 

Deville  obtained  the  metal  by  heating  the 
black  oxide  with  charcoal  in  excess  in  a  lime 
crucible.  The  metal  thus  obtained  is  more  re- 
fractory than  iron,  while  that  procured  by 
Brunner  fused  at  the  same  heat  as  white  cast 
iron.  Greene  and  Wahl  have  lately  succeeded 
in  getting  the  metal  in  large  masses  by  the  re- 
duction of  the  ores  with  the  aid  of  silicon, 
which  they  add  in  the  form  of  an  iron  silicide. 
The  atomic  weight  of  manganese  is  54.6.  With 
oxygen  it  forms  five  and  possibly  seven  com- 
pounds :  MnO,  Mnz03,  MmCK  MnC%  and  Mn2 
O.  The  monoxide  is  of  a  light  green  color, 
and  is  the  oxide  present  in  or  corresponding 
to  manganous  salts.  The  sesquioxide  is  black 
or  dark  brown,  when  in  the  hydrated  state; 
the  magnetic  oxide,  Mn304,  is  red:  the  dioxide 
is  black;  and  the  permanganic  oxide,  MmO, 
is,  when  in  the  free  state,  a  very  unstable 
dark   reddish-brown    liquid.     The   monoxide    is 
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a  stable  base,  tbe  sesquioxide  is  feebly  basic, 
and  the  dioxide  when  acted  upon  by  acids 
yields  manganous  salts,  while  oxygen  is 
evolved.  The  highest  oxide  is  acid-forming, 
yielding  permanganic  acid,  HMn04,  the  salts 
of  which  are  known  as  permanganates.  (See 
Potassii  Permanganas.)  There  exists  also  an 
acid,  HaMn04  (manganic),  of  which  the  salts 
formed  are  called  manganates.  The  oxide  cor- 
responding is  not  known,  however.  Metallic 
manganese  is  an  occasional  constituent  of 
organic  matter.  It  has  been  detected  in  minute 
quantity  in  bone,  hair,  brain,  epidermis,  gastric 
juice,  bile,  urine,  and  pus,  and  has  been  found 
by  Millon  and  others  in  the  blood.  Glenard 
of  Lyons,  denies  that  it  is  a  normal  constituent 
of  the  blood,  although  sometimes  present,  but 
the  evidence  of  numerous  experimenters  shows 
that  it  generally  exists  in  that  fluid,  and  when 
not  detected  it  may  be  because  the  quantity 
present  is  too  minute  to  be  easily  discovered.1 
According  to  E.  Davy,  potassium  hydroxide, 
dissolved  in  an  equal  weight  of  water,  forms 
a  delicate  test  for  manganese,  not  obscured  by 
the  presence  of  other  metals.  The  smallest 
portion  of  matter  suspected  to  contain  the 
metal,  being  finely  pulverized  or  in  solution,  is 
placed  upon  a  slip  of  silver  foil,  and  a  drop 
of  the  test  added.  Upon  evaporation  to  dry- 
ness with  a  spirit  lamp,  and  raising  the  heat, 
the  characteristic  green  potassium  manganate 
will  appear  on  the  foil.  (Chem.  Gaz.,  March 
15,  1854.)  Manganese  is  a  constituent  of  all 
arable  land,  and  is  found  in  the  ashes  of  most 
of  the  vegetables  which  form  the  food  of  man 
and  the  inferior  animals.  In  the  mineral  king- 
dom it  occurs  sometimes  as  silicate  (rhodonite) 
or  carbonate  (diallogite),  and  very  abundantly 
as  the  black  oxide,  or  dioxide,  called  pyrolusite. 
It  is  the  latter  mineral  which  constitutes  the 
British  official  oxide. 

But  few  mines  of  manganese  dioxide  exist, 
though  the  metal  itself  is  very  generally  dif- 
fused throughout  the  mineral  kingdom.  It 
occurs  most  abundantly  in  the  Russian  Cau- 
casus, which  furnishes  nearly  half  of  the 
annual  production  of  the  world,  in  Chili,  Cuba, 
Great  Britain,  Turkey,  and  Australia.  In  the 
United  States  it  occurs  in  largest  amount  at 
Crimora,  Va.,  Cartersville,  Ga.,  and  Bates- 
ville,  Ark.;  other  isolated  localities  exist  in 
California,  Utah,  Alabama,  and  Tennessee. 
The  amount  of  manganese  ore  mined  in  the 
United  States  is  at  present  very  small,  being 
only  3,146  tons  in  1904,  although  large  quan- 
tities of  manganiferous  iron  ores,  manganif- 
erous  silver  ores  and  manganiferous  zinc  resi- 
dues are  obtained,  which  go  into  the  manu- 
facture of  spiegeleisen  and  ferro-manganese. 
On  the  other  hand,  very  pure  manganese  ore 
is  imported  chiefly  from  the  Caucasus,  the 
amount  in  1905  having  been  257,033  tons.  It 
comes  packed  in  casks  or  barrels,  generally 
in   lumps    and   coarse    powder,    just    as    it   is 

1  For  an  elaborate  article  on  the  absorption  of 
manganese,  see  A.  E.  P.  P.,  xvlli.  p.  129. 


dug  out  of  mines,  though  occasionally  it  is 
received  from  England  in  a  pulverized  condi- 
tion. It  is  a  good  rule  to  buy  it  unpowdered,  as 
its  quality  can  be  better  judged  in  that  state. 
A  dark  shining  crystalline  appearance  is  an 
indication  of  good  quality,  although  an  assay 
will  alone  determine  its  quality  with  certainty. 

Properties. — Manganese  dioxide,  as  it  occurs 
in  nature,  is  very  diversified  in  its  appearance. 
Its  sp.  gr.  varies  from  4.7  to  4.9.  It  is  found 
sometimes  in  brilliant  needle-shaped  crystals, 
often  in  compact  masses  having  the  metallic 
lustre,  but  far  more  frequently  in  the  form 
of  a  dull  earthy-looking  substance  of  a  black 
or  brown  color.  It  is  purest  when  crystal- 
lized. As  it  occurs  in  commerce,  it  is  usually 
in  the  form  of  a  black  powder,  insoluble  in 
water,  and  containing  more  or  less  oxidized 
iron,  calcium  carbonate,  barium  sulphate,  and 
earthy  matter.  Iron,  which  is  rarely  absent, 
is  detected  by  the  production  of  a  greenish  or 
blue  tint  on  the  addition  of  potassium  ferro- 
cyanide  to  its  hydrochloric  solution.  When  ex- 
posed to  a  red  heat  it  yields  a  portion  of  its 
oxygen,  and  is  reduced  to  manganoso-manganio 
oxide.  Hence  its  use  in  obtaining  that  gas. 
Good  samples,  after  being  dried,  lose,  when 
heated  to  whiteness,  12  per  cent,  of  oxygen. 
It  is  distinguished  from  antimony  sulphide 
by  its  infusibility,  and  by  causing  the  evolu- 
tion of  chlorine  on  being  heated  with  hydro- 
chloric acid.  When  of  a  brown  color,  it  is 
not  of  good  quality. 

The  U.  S.  Pharmacopoeia  describes  the  pre- 
cipitated manganese  dioxide  as  "  a  heavy,  very 
fine,  black  powder,  without  odor  or  taste; 
permanent  in  the  air.  Insoluble  in  water  or 
alcohol.  It  is  not  affected  by  concentrated 
sulphuric  acid,  but  when  heated  with  this  acid 
it  is  converted  into  manganous  sulphate,  with 
the  evolution  of  oxygen.  When  heated  with 
hydrochloric  acid,  it  is  converted  into  man- 
ganous chloride,  with  the  evolution  of  chlorine. 
At  a  red  heat  Precipitated  Manganese  Dioxide 
gives  off  oxygen,  and  is  converted  into  red- 
dish-brown manganoso-manganic  oxide  (Mn3 
O4).  On  intimately  mixing  1  part  of  the 
Dioxide  with  1  part  of  potassium  hydroxide 
and  1  part  of  potassium  chlorate,  introducing 
the  mass  into  a  crucible,  moistening  with  water, 
drying  and  igniting,  a  dark  fused  mass  is 
obtained  which  yields,  with  water,  a  green  solu- 
tion, changing  to  purplish-red  on  being  boiled, 
or  on  the  addition  of  diluted  sulphuric  acid. 
If  to  1  Gm.  of  the  Dioxide  and  2  Gm.  of  oxalic 
acid,  20  Cc.  of  water  be  added,  followed  by 
3  Cc.  of  sulphuric  acid,  and  the  mixture 
digested  for  several  hours  on  a  water-bath, 
complete  solution  should  be  effected  (absence 
of  antimony  sulphide  and  insoluble  substances). 
If  0.2  Gm.  of  Precipitated  Manganese  Di- 
oxide be  dissolved  in  a  mixture  of  50  Cc.  of 
tenth-normal  oxalic  acid  V.S.  and  3  Cc.  of 
sulphuric  acid  contained  in  a  flask  and  heated 
on  a  water-bath,  the  resulting  solution,  after 
dilution  with  100   Cc.   of  warm  water,  should 
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require  the  addition  of  not  more  than  13 
(12.95)  Cc.  of  tenth-normal  potassium  per- 
manganate V.S.  to  produce  a  slight  pink  tint 
(corresponding  to  not  less  than  80  percent,  of 
pure  Manganese  Dioxide)."    V.  S. 

Uses. — Manganese  dioxide  is  deemed  tonic 
and  alterative.  When  slowly  introduced  into 
the  system,  as  happens  to  those  engaged  in 
grinding  the  mineral,  it  acts,  according  to 
Coupar  of  Glasgow,  as  a  cumulative  poison, 
inducing  a  disease  which  begins  with  a  stag- 
gering gait  and  ends  in  paraplegia.  It  has 
been  used  in  amenorrhcea,  syphilis,  chlorosis, 
scurvy,  and  various  skin  diseases,  especially 
itch  and  porrigo.  It  has  been  employed,  in  a 
purified  state,  with  alleged  great  advantage  by 
Arthur  Leared,  in  stomachic  pains  of  a  purely 
nervous  character,  such  as  are  apt  to  come  on 
after  eating.  He  has  also  found  it  useful  in 
pyrosis,  and  in  other  irritable  states  of  the 
stomach  which  are  purely  functional.  It  has 
the  advantage  over  the  preparations  of  bis- 
muth, in  these  cases,  that  it  does  not  consti- 
pate. (Glasgow  Med.  Journ.,  Jan.  1865,  p. 
79.)  For  external  use,  an  ointment  may  be 
made  of  one  or  two  drachms  of  the  oxide  to  an 
ounce  of  lard.  The  hypophosphite  and  the 
sulphate  are  official.  For  other  compounds  of 
manganese,  see  Part  II. 

The  native  oxide  is  used  in  the  arts  for  ob- 
taining chlorine  in  the  manufacture  of  bleach- 
ing powder,  for  giving  a  black  glazing  to  pot- 
tery, and  for  freeing  glass  from  the  color 
which  it  derives  from  iron.  In  the  laboratory 
it  is  employed  to  obtain  oxygen  and  chlorine, 
and  to  form  the  salts  of  manganese.  It  is 
also  used  for  liberating  chlorine  from  hydro- 
chloric acid  and  from  sodium  chloride,  and 
iodine  from  sodium  iodide  contained  in  kelp. 

Dose,  three  to  twenty  grains  (0.2  to  1.3 
Gm.). 

MANGANI  HYPOPHOSPHIS.  U.  S. 

MANGANESE  HYPOPHOSPHITE 

( man'ga-ni  hy-po-phos'phis ) 

Mn  ( PH202 )  2  +  H20  =  201.54 

"It  should  contain  not  less  than  97  per- 
cent, of  pure  Manganese  Hypophosphite  [(PHa 
0.0)aMn  4-H2O],  and  be  kept  in  well-stop- 
pered vials."    U.  S. 

Manganum  Hypophosphorosum ;  Manganous  Hypo- 
phosphite  ;  Hypophosphite  de  Manganese,  Hypophos- 
phite manganeux,  Fr. ;  Unterphosphorigsaures  Man- 
ganoxydul,    Q. 

Preparation. — Manganese  hypophosphite  may 
be  prepared  by  the  interaction  of  manganese 
sulphate  and  calcium  hypophosphite  by  mixing 
a  solution  containing  1.31  parts  of  the  former 
with  a  solution  containing  1  part  of  the  latter, 
filtering  out  the  precipitated  calcium  sulphate, 
evaporating  and  crystallizing.  This  salt  was 
introduced  into  the  U.  S.  P.  (8th  Rev.)  solely 
for  its  use  in  making  the  Compound  Syrup 
of  Hypophosphites. 


Properties. — Manganese  hypophosphite  is 
officially  described  as  follows:  "A  pink  crys- 
talline powder,  odorless,  and  nearly  tasteless; 
permanent  in  the  air.  Soluble  in  6.6  parts  of 
water  at  25°  C.  (77°  F.),  and  in  6  parts  of 
boiling  water;  almost  insoluble  in  alcohol. 
The  aqueous  solution  of  the  salt  (1  in  20) 
is  neutral  to  litmus  paper,  and  yields,  with 
ammonium  sulphide  T.S.,  a  salmon-colored 
precipitate  of  manganese  sulphide,  soluble  in 
acetic  acid.  When  strongly  heated  in  a  dry 
test-tube,  the  salt  evolves  spontaneously  in- 
flammable hydrogen  phosphide  gas,  and  on 
complete  ignition  leaves  a  residue  of  man- 
ganous pyrophosphate.  Manganese  Hypo- 
phosphite is  readily  oxidized  by  nitric  acid  and 
other  oxidizing  agents.  If  a  small  quantity 
of  an  aqueous  solution  of  the  salt  (1  in  20) 
be  acidulated  with  hydrochloric  acid,  and  mer- 
curic chloride  T.S.  added  in  excess,  a  white 
precipitate  of  mercurous  chloride  will  be  pro- 
duced, which,  upon  further  addition  of  the 
acidulated  solution,  is  reduced  to  metallic  mer- 
cury. If  to  0.5  Gm.  of  the  salt  5  Cc.  of  acetic 
acid  be  added,  no  effervescence  should  occur 
(absence  of  carbonate).  If  0.25  Gm.  of  the 
salt  be  boiled  with  10  Cc.  of  potassium  hy- 
droxide T.S.,  a  light  salmon-colored  precipitate 
will  be  produced  which  gradually  acquires  a 
brown  color  on  exposure  to  the  air,  and  if 
the  filtered  liquid,  after  being  slightly  acidu- 
lated with  hydrochloric  acid  and  then  rendered 
alkaline  with  ammonia  water,  be  divided  into 
two  portions,  one  should  yield  no  precipitate 
upon  the  addition  of  magnesia  mixture  T.S. 
(absence  of  phosphate),  while  the  remaining 
portion  should  not  be  affected  by  ammonium 
oxalate  T.S.  (absence  of  calcium).  If  5  Cc.  of 
the  aqueous  solution  of  the  salt  (1  in  10)  be 
poured  into  an  evaporating  dish  containing  3 
Cc.  of  nitric  acid,  diluted  with  about  10  Cc. 
of  water  and  evaporated  to  dryness  on  a  water- 
bath,  the  residue  should  not  respond  to  the 
Modified  Gutzeit's  Test  for  arsenic  (see  Part 
III,  Test  No.  17)."    U.  S. 

Uses. — See  Calcii  Hypophosphis. 

Dose,  three  to  five  grains  (0.2  to  0.32  Gm.). 

Off.  Prep. — Syrupus  Hypophosphitum  Com- 
positus,  TJ.  8. 

MANGANI  SULPHAS.  U.  S. 

MANGANESE  SULPHATE  [Manganous  Sulphate] 

(man'ga-nl    sul'phas) 

MnS04  +  4H20  =  221.47 

"  It  should  contain  not  less  than  99.5  per- 
cent, of  pure  Manganese  Sulphate  [SO2.O2 
Mn  +  4H20],  and  should  be  kept  in  well- 
stoppered  bottles."    TJ.  S. 

Manganesii  Sulphas,  U.  S.  1870 :  Manganum  Sul- 
phuricum,  Sulfas  Manganosus  :  Sulfate  de  Manganese. 
Fr.  Cod. :  Sulfate  manganeux.  Fr. ;  Schwefelsaures 
Manganoxydul,  Manganosulfat,  O. ;  Sulfato  man- 
ganoso,   Sp. 
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This  salt  may  be  prepared  by  heating  the 
native  black  oxide  with  concentrated  sulphuric 
acid.  Oxygen  is  thereby  evolved,  and  the  sul- 
phate is  formed.  The  product,  when  exhausted 
by  water,  furnishes  a  solution  of  the  salt 
which  must  be  heated  nearly  to  the  boiling 
point,  and  treated  with  manganese  carbonate, 
added  in  small  portions  at  a  time,  which  will 
precipitate  any  iron  present,  and  change  the 
color  of  the  liquid  from  a  dark  red  to  a  pale 
rose  tint.  The  liquid  is  then  filtered,  evapo- 
rated to  the  consistence  of  a  thin  syrup,  and 
set  aside  to  crystallize.  C.  Lewis  Diehl  has 
obtained  by  means  of  the  following  process  an 
abundant  product  of  the  pure  salt.  A  mix- 
ture of  5  parts  of  black  manganese  oxide 
and  0.75  part  of  coarsely  powdered  charcoal 
is  exposed  to  a  red  heat,  in  a  covered  crucible, 
until  all  the  charcoal  is  consumed.  The  con- 
tents of  the  crucible,  after  cooling,  are  put 
into  a  porcelain  dish,  and  treated  with  6.5 
parts  of  sulphuric  acid.  The  whole  is  then 
evaporated  to  dryness,  and  the  residue,  being 
returned  to  the  crucible,  is  again  heated  to 
redness.  When  cool,  the  mass  is  rubbed  to 
powder  if  necessary,  and  treated  twice  with 
eight  parts  of  boiling  water,  and  the  liquors, 
having  been  mixed,  are  filtered,  evaporated 
until  a  pellicle  appears,  and  set  aside  to  crys- 
tallize. It  is  important  that  the  liquid  should 
be  removed  from  the  sand  bath  as  soon  as  the 
pellicle  begins  to  form,  as,  if  the  heat  be 
continued  longer,  an  insoluble  sulphate  will  be 
deposited.  If  the  black  manganese  oxide  em- 
ployed be  of  good  quality,  a  pure  sulphate  will 
be  obtained,  any  salt  of  iron  or  copper  present 
being  rendered  insoluble  by  the  heat.  (A.  J. 
P.,  1867.)     Laster's  process  is  as  follows: 

"  Take  of  Black  Oxide  of  Manganese  40  parts, 
Commercial  Hydrochloric  Acid  200  {tarts.  Dis- 
solve the  black  oxide  in  the  acid  beneath  a 
chimney-flue,  and,  when  solution  is  complete, 
and  chlorine  no  longer  evolved,  mix  very  grad- 
ually 53  parts  of  sulphuric  acid  with  the  red- 
dish liquid ;  continue  the  evaporation  beneath 
the  flue  until  acid  vapor  is  no  longer  driven 
off,  and  the  mass  becomes  dry.  Dissolve  this 
mass  in  350  parts  of  water  heated  to  the  boiling 
point.  Treat  the  solution  with  manganese  car- 
bonate until  it  becomes  rose-red,  filter  or  de- 
cant, evaporate  and  crystallize."  (A.  J.  P., 
1868.)  F.  Mahla  of  Chicago,  proposes  to 
utilize  chlorine  residues.  He  takes  the  liquid 
remaining  in  the  retort  after  the  preparation 
of  chlorine,  adds  to  it  sodium  carbonate  suffi- 
cient to  precipitate  all  the  metallic  oxides, 
or  at  least  to  cause  a  slight  alkalinity,  collects 
the  precipitate  thus  produced  on  a  muslin 
filter,  and  washes  it  with  pure  water,  until 
the  filtrate  no  longer  produces  an  obvious 
reaction  with  silver  nitrate.  Three-fourths  of 
the  moist  mass  are  removed  from  the  filter  to 
an  evaporating  dish,  and  sufficient  diluted  sul- 
phuric acid  is  added  to  dissolve  it  completely. 
The  solution  is  heated  nearly  to  the  boiling 
point,  and  the  remaining  fourth   of  the  mass 


from  the  filter  is  gradually  added  to  it,  until 
the  liquid,  after  being  filtered,  is  no  longer 
blackened  by  tannic  acid.  The  whole  solution 
is  then  filtered,  and  the  filtrate,  with  the  waters, 
after  washing,  is  evaporated  to  crystalliza- 
tion. The  first  crop  of  crystals  is  sometimes 
contaminated  with  calcium  sulphate,  from  the 
calcium  carbonate  in  the  commercial  black 
oxide  employed  in  the  process.  To  separate 
this  impurity,  evaporate  to  dryness,  redissolve 
the  residue  in  a  little  water,  which  leaves  the 
calcium  sulphate  undissolved,  and  the  pure 
solution  of  manganese  sulphate  is  obtained  by 
filtration.  (A.  J.  P.,  1869.)  Edo  Claassen 
adds  alcohol  to  the  concentrated  solution  to 
promote  crystallization.    {Ph.  Rund.,  1887.) 

Properties. — Manganese  sulphate  has  the 
formula  M11SO4,  in  which  the  dyad  metal  man- 
ganese replaces  the  H2  of  H2SO4.  From  its 
aqueous  solution  it  crystallizes  in  rhombic 
prisms,  which  contain  variable  proportions  of 
water  of  crystallization  according  to  the  tem- 
perature of  the  solution  and  other  circum- 
stances. Obtained  by  evaporation  at  a  gentle 
heat,  they  contain  four  molecules  of  water; 
between  45°  and  68°,  five  molecules;  under 
42°,  seven  molecules;  and  a  concentrated  solu- 
tion, mixed  with  sulphuric  acid,  and  evapo- 
rated, yields  granular  crystals  with  one  mole- 
cule. Heated  to  240°,  these  crystals  lose  three 
molecules  of  water,  and  at  a  red  heat  become 
anhydrous.  (Brande  and  Taylor.)  The  crys- 
tals usually  have  a  pale-rose  or  pink  color. 
The  salt  has  an  astringent  and  bitterish  taste. 
It  is  very  soluble  in  water,  but  its  solubility 
varies  with  its  water  of  crystallization.  When 
anhydrous,  it  is  dissolved  by  two  parts  of  water 
at  15.5°  C.  (60°  P.),  and  in  its  own  weight 
at  100°  C.  (212°  P.).  If  carelessly  prepared, 
it  is  likely  to  contain  copper  and  arsenic,  as  well 
as  iron.  As  it  is  the  source  of  nearly  all  the 
preparations  of  manganese,  it  is  of  importance 
that  it  should  be  pure;  hence  the  sulphate, 
as  first  obtained,  should  be  calcined  at  a  low 
red  heat  at  least  twice,  to  render  the  contam- 
inating metals  insoluble,  and  then  tested  in 
solution,  to  be  sure  of  its  purity.  According 
to  A.  Gorgeu,  copper  and  iron,  as  well  as 
nickle  and  cobalt,  are  completely  precipitated 
by  manganese  sulphide.  In  applying  this  re- 
agent, the  impure  solution  is  shaken  for  about 
a  quarter  of  an  hour  with  the  sulphide,  and 
then  boiled  for  a  few  minutes.  The  description 
of  it  in  the  U.  S.  Pharmacopoeia  is  as  follows : 

"  Colorless,  or  pale  rose-colored,  translucent, 
tetragonal  prisms  (crystallized  at  a  temper- 
ature between  20°  and  30°  C.  (68°  and  86° 
F.),  and  containing  4  molecules,  or  32.29  per- 
cent, of  water  of  crystallization) ;  odorless,  and 
having  a  slightly  bitter  and  astringent  taste. 
Slightly  efflorescent  in  the  air.  Soluble  in 
about  0.7  part  of  water  at  25°  C.  (77°  P.), 
and  in  0.53  part  of  boiling  water;  insoluble  in 
alcohol.  The  aqueous  solution  (1  in  20)  is 
neutral  or  very  slightly  acid  to  litmus  paper, 
and   yields,   with    ammonium   sulphide   T.S.,   a 
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salmon-colored  precipitate  soluble  in  dilute 
acids;  with  potassium  ferrocyanide  T.S.,  a 
reddish-white  precipitate;  and  with  potassium 
ferricyanide  T.S.,  a  brown  precipitate.  With 
barium  chloride  T.S.,  it  yields  a  white  pre- 
cipitate insoluble  in  hydrochloric  acid.  If  a 
fragment  of  Manganese  Sulphate  be  mixed 
with  a  Little  sodium  hydroxide  and  the  mix- 
ture fused,  it  will  yield  a  dark  green  mass, 
dissolving  in  water  with  a  green  color.  The 
aqueous  solution  of  the  salt  (1  in  20),  to  which 
a  few  drops  of  hydrochloric  acid  and  a  few 
drops  of  chlorine  water  have  been  added, 
should,  after  having  been  boiled,  not  be  colored 
red  by  potassium  sulphocyanate  T.S.  (absence 
of  iron).  Another  portion  of  the  solution 
should  not  respond  to  the  Time-Limit  Test 
for  heavy  metals,  omitting  the  addition  of 
ammonia  water  (see  Part  III,  Test  No.  121). 
If  the  manganese  be  completely  precipitated 
from  an  aqueous  solution  of  3  Gm.  of  the  salt 
by  the  addition  of  ammonium  carbonate  T.S., 
the  filtrate,  on  evaporation  and  gentle  ignition, 
should  leave  no  weighable  residue  (absence  of 
salts  of  the  alkalies,  and  of  magnesium).  A 
solution  of  1  Gm.,  each,  of  the  salt,  and  of 
sodium  acetate,  in  10  Cc.  of  water,  to  which 
a  few  drops  of  acetic  acid  have  been  added, 
should  not  be  affected  by  hydrogen  sulphide 
T.S.  (absence  of  zinc).  If  1  Gm.  of  the  salt 
be  gently  ignited,  in  a  porcelain  crucible,  it 
should  lose  not  more  than  0.323  Gm.  of  its 
weight  (distinction  from  Manganese  Sulphate 
containing  a  larger  amount  of  water  of  crys- 
tallization)."   U.  S. 

Uses. — At  one  time  manganese  sulphate  was 
said  to  be  an  active  cholagogue  and  purgative, 
but  it  has  failed  to  come  into  use  as  such.  Ac- 
cording to  Thomas  Thomson  of  Glasgow,  it  re- 
sembles sodium  sulphate  both  in  taste  and  in 
effect,  operating  as  a  purgative  in  the  dose  of 
from  one  to  two  drachms  (3.9  to  7.5  Gm.). 
From  the  circumstance  that  manganese  had 
been  found  in  small  proportion  in  the  blood, 
it  was  conjectured  that  this  metal,  like  iron, 
might  play  an  important  part  in  the  human 
economy,  and  trial  was  made  of  it  in  ancemia, 
as  an  adjuvant  of  the  chalybeates,  but  the  re- 
sults have  not  been  satisfactory  and  it  is  at 
present  rarely  given. 

Dose,  as  a  tonic,  from  five  to  twenty  grains 
(0.32  to  1.3  Gm.). 

Off.  Prep. — Mangani  Dioxidum  Praecipitatum, 
U.  8. 

MANNA.  U.  S. 

MANNA 
(man'na) 

"  The  concrete  saccharine  exudation  of  Frax- 
inus  Ornus  Linne   (Fam.  Oleacece)."     U.  S. 

Manne,  Fr.  Cod.;  Manna,  P.  O.,  It.;  Mana,  Sp. 

Manna  is  said  to  be  obtained  from  several 
other  trees  besides  Fraxinus  Ornus,  among  which 


F.  rotundifolia,  F.  excelsior,  and  F.  parviflora 
have  been  particularly  designated.  Many  sac- 
charine substances,  generally  exudations  from 
plants,  have,  from  their  resemblance  to  this 
substance,  obtained  the  name  of  manna,  and 
attracted  more  or  less  attention  from  writers. 
They  are  described  in  a  note.1 

1  False  Mannas. — An  efflorescence  of  mannite  is 
said  to  occur  upon  certain  sea  weeds  upon  exposure 
to  the  air.  (J.  P.  C,  Avril,  1859.)  Tbe  term 
"  manna "  has  been  applied  to  certain  substances 
which  have  no  relation  to  true  manna,  notably  to 
the  lichen  Lecanora  esculenta,  which  at  times  has 
suddenly  fallen  like  rain  over  immense  tracts  of 
country,  from  Persia  to  the  African  Sahara.  It 
occurs  in  the  form  of  small  roundish  lumps,  from 
the  size  of  a  pin's  head  to  that  of  a  pea,  yellowish 
or  grayish  externally  and  whitish  within,  hard, 
inodorous,  and  insipid.  It  has  been  affirmed  that 
this  lichen  does  not  contain  starch,  but  it  is  really 
used  as  an  article  of  food,  and  good  bread  is  said 
to  have  been  made  out  of  it.  (Nature,  Jan.  1891.) 
It  is  probable  that  it  is  the  manna  of  ScriDture. 
A  false  manna  produced  in  quantities  on  the  old*  olive 
trees  round  about  Mansourah  is  said  to  contain  52 
per  cent,  of  true  mannite  with  7.3  per  cent,  of  re- 
ducing sugar.     (J.  P.,  Ixvi.  289.) 

The  proper  false  mannas,  exudations  from  various 
trees,  are  best  considered  under  the  headings  of  the 
countries  which  yield  them  : 

European  False  Manna,  or  Brianqon  Manna,  an 
exudation  from  the  common  European  larch  (Larix 
europwa,  or  Pinus  Larir),  differs  chemically  from 
ordinary  manna  in  containing  no  mannite.  Berthelot 
found  in  it  a  peculiar  sugar,  which  he  named  mele- 
zitose.  (See  A.  J.  P.,  1859,  p.  61.)  To  this  the 
formula  Ci8H32Oi6  +  2H:0  is  given  showing  that  it 
belongs    to    the    class    of    the    saccharides. 

American  False  Manna. — A  substance  resembling 
manna,  of  a  sweet,  slightly  bitter  and  terebinthinate 
taste,  and  actively  purgative,  exudes  from  incisions 
in  Pinus  lambertiana,  of  Oregon,  and  is  used  by  the 
natives.  (Nar.  of  U.  S.  Expl.  Exped.,  v.  232.) 
Berthelot  has  extracted  from  this  product  a  peculiar 
saccharine  principle,  which  he  calls  pinite.  It  is 
very  sweet,  but  does  not  undergo  the  vinous  fer- 
mentation. (See  A.  J.  P.,  xxviii.  157.)  Pinite  was 
for  a  long  time  classed  among  the  sugars,  but  the 
latest  researches  seem  to  snow  that  it  is  a  hexahydric 
phenol  derived  from  hexahydrobenzene.  The  formula 
is  Ci7H14Oe.   and  it  is  a  methyl  derivative  of  inosite. 

California  Manna,  or  Father  Pioolo's  Manna. 
Proust  (Ann.  d.  Chim.,  1806,  145)  alludes  to  a 
manna  mentioned  by  Father  Picolo  as  being  deposited 
on  a  species  of  grass  in  California.  J.  U.  Lloyd 
(A.  J.  P.,  1897,  337)  believes  Picolo's  manna  to  be 
a  saccharine  deposit,  caused  by  aphides  on  Phrag- 
mites  communis.  It  is  apparently  still  collected  by 
the    Indians. 

African  False  Mannas. — Turkish  Manna  is  a  sweet 
product  obtained  from  Echinops  persica,  Fisch..  and 
is  obtained  by  treating  the  cocoons  of  a  coleopterous 
insect  (Larinus  maculatus)  with  hot  water,  filtering 
and  crystallizing  the  sugar.  From  it  Berthelot  ob- 
tained a  new  variety  of  sugar,  trehalose,  CujHgsOii  + 
2H20.  (Gas.  Med.  de  Paris,  1857.)  Pinus  Cedrus, 
of  Mount  Lebanon,  yields  a  similar  product,  which 
has  some  repute  in  Syria  as  a  remedy  in  phthisis. 
(P.  J.,  xiii.  411.)  In  the  neighborhood  of  Diarbekir, 
in  Asiatic  Turkey,  a  saccharine  substance,  known 
as  Diarbekir  manna,  is  found  on  the  leaves  of 
dwarf  oaks,  from  which  it  appears  to  be  exuded. 
(Ibid.,  Nov.  1862,  p.  546.)  The  manna  of  the  oak 
of  Kurdistan,  spoken  of  by  Fliickiger,  is  probably 
the  same  as  that  of  Diarbekir,  which  may  be  its 
entrepot.  According  to  Fliickiger,  this  consists 
chiefly  (90  per  cent.)  of  a  crystallizable  sugar.  It 
deviates  to  the  right  the  plane  of  polarized  light, 
and  reduces  in  the  cold  the  solution  of  copper  oxide 
in  soda  and  glycerin.  This  manna  contains  a  mucilage, 
but  no  cane  sugar  or  dextrin.  (J.  P.  C,  Avril.  1873, 
p.  335.)  Quercus  Vallonea,  Kotschy,  and  Q.  persica, 
Jaub.  et  Spach,  yield  "  oak  manna,"  through  insect 
agency,  while  certain  species  of  Echinops  (probably 
E.  persica,  Fisch.)  yield  the  singular  manna-like 
substance  that  is  known  as  Trehala  in  Syria  and  as 
Shukkar  Tigal  in  India.  Pyrus  glabra  yields  a 
manna  which  is  collected  by  the  people  of  Luristan. 
in  Persia.  It  has  long  been  known  that  Salix 
fragilis  and  probably  other  species  of  willow  yield 
to  the  Persians  a  manna-like  exudation.  According 
to  Raby  (L'Union  Pharm.,  Mai,  1889),  there  are 
two   varieties,   chirkhest  and  bldenguebvn,  which   con- 
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Fraxinus  Omus,  L.,  Sp.  PI.  (1753)  1057; 
Willd.,  Sp.  Plant,  iv.  1104;  B.  &  T.  170.  Omus 
europcea,  Persoon,  Synops.  i.  9;  Lindley,  Flor. 
Med.  547;  Carson,  Must,  of  Med.  Bot.,  ii.  8, 
pi.  61. — The  flowering  ash  *  is  a  tree  of  mod- 
erate height,  usually  from  twenty  to  twenty-five 
feet,  very  branching,  with  opposite,  petio- 
late,  pinnate  leaves,  composed  of  three  or  four 
pairs  of  leaflets,  and  an  odd  one  at  the  end. 
The  leaflets  are  oval,  acuminate,  obtusely  ser- 
rate, about  an  inch  and  a  half  in  length,  smooth, 
of  a  bright  green  color,  and  supported  on  short 
footstalks.     The  flowers  are  white,  and  usually 

tain  respectively,  according  to  the  analysis  of  Lud- 
wig,  chirkhestite  (C«Hi«Oe),  allied  to  sorbite,  and 
bidcngucbinose  (CuHeOu),  allied  to  melezitose. 
Whether  these  mannas  are  really  distinct  from 
those  sold  in  the  Indian  bazaars  as  coming 
from  Afghanistan  and  Persia  seems  uncertain.  Of 
these  bazaar  mannas  the  most  important  is  the  Shir- 
koit  or  Oriental  manna.  By  Haussknecht  it  is  re- 
ferred to  Atraphaxis  spinosa ;  but  J.  E.  T.  Aitchl- 
eon  states  that  it  is  yielded  by  the  Cotoneaster 
numtnularia,  Fiscb.  et  Mey.,  a  tall,  stout  shrub, 
whose  smaller  branches  in  July  become  covered  with 
an  exudation,  which  is  eaten  as  a  sweetmeat,  and 
exported  in  quantity  to  Russia  and  India.  The 
second  variety,  Taranjabin,  is  yielded  by  the  camel- 
thorn,  Alhuyi  Camelorum,  Fisch..  in  Persia  and 
Afghanistan,  and  probably  by  Alhagi  Maurorum  of  De 
Candolle,  a  leguminous  thorny  shrub  abundant  In 
India, — if  indeed  the  two  species  be  distinct.  Ac- 
cording to  A.  Villiers.  It  is  nearly  pure  melezitose. 
(!'.  ./.,  3d  ser.,  vii.  917.)  A  third  kind  of  manna  is 
Qazangabin,  or  Guzanjahin,  yielded  by  Tamarix 
(tallica,  Linn.,  var.  mannifera ;  a  fourth  kind  is 
obtained  from  the  Sal  sol  a  iaztida,  DC.  (P.  J.,  Dec. 
11,  188G,  407.  i  The  tamarisk  of  Northern  Africa 
{Tamarim  (tallied,  Enr.),  which  produces  the  small 
tamarisk  (/alls  of  Mogador,  containing  40  per  cent. 
of  tannic  acid  (.-1.  ,/.  /*.,  1878,  p.  27:  also  N.  R., 
1877,  p.  41),  according  to  Burckhardt  also  gives 
origin  to  a  species  of  manna  that  is  used  by  the 
Bedouin  Arabs  near  Mount  Sinai  with  their  food. 
This  substance,  however,  according  to  Mitscherlich, 
contains  no  mannite,  but  consists  wholly  of  mucilag- 
inous sugar.  Berthelot  found  a  manna  from  Sinai 
to  consist  of  55  per  cent,  of  cane  sugar.  25  of 
levulose  and  glucose,  and  20  of  dextrin  and  analo- 
gous substances.     {Ann.   Ch.   Phyt.,   Ixvii.) 

Persian  Manna,  or  G<z,  has  been  identified  (C. 
D.,  1894,  790)  as  being  derived  from  Astragalus 
anieacanthut,  and  is  found  in  the  districts  of 
Khonsar,  Feridan  and  Ohahar  Mahal,  and  Ispahan. 
In  the  form  of  sweetmeat,  having  lhe  appearance  of 
flour,  it  is  sent  all   over   Persia   and  muco   esteemed. 

Australian  Mannas. — A  manna-like  exudation  on  the 
Eucalyptus  riminalis,  I.abill.,  growing  in  New  South 
Wales,  contains  a  saccharine  matter  called  meUtote, 
different  in  properties  from  mannite  and  from  all 
the  varieties  of  sugar,  though  isomeric  with  glucose. 
It  is  susceptible  of  the  vinous  fermentation.  (See 
A.  J.  P.,  xxviii.  157.)  Lcrp  Is  produced  upon 
the  leaves  of  Eucalyptus  dumosa,  when  very  small, 
and  sometimes  appears  spread  over  large  extents  of 
country  like  a  kind  of  snow.  The  natives  use  It 
for  food.  It  is  a  complex  body,  containing  an  un- 
fermentable  sugar,  eucalin,  gum,  starch,  inulin,  and 
lignin.  (J.  P.  C,  xvi.  240.)  It  is  said  to  be  a 
iion  from  an  insect,  formed  into  minute  cells, 
each  of  which  is  the  abode  of  one  of  the  insects. 
(See  A.  J.  P.,  1862,  p.  547.)  Myoporum  platycar- 
pum,  R.  Br.,  the  sandalwood-  or  dogwood-tree  of 
Australia,  exudes  an  exceedingly  sweet  and  pleasant 
manna,  which  is  much  used  as  an  article  of  food. 
F.  W.  Passmore  obtained  from  Eucalyptus  Ounnii, 
Hook.,  a  sugar  termed  melitriose.    (P.  J.,  1891,  718.) 

New  South  Wales  Manna. — According  to  R.  T. 
Baker  (Journ.  and  Proc.  Roy.  Soc.  New  South 
Wales,  xxx..  1897).  this  manna  is  produced  in  the 
form  of  nodules  at  the  nodes  of  the  stems  of  the 
blue  grass  Andropogon  annulatus.  It  contains  nu- 
merous crystals  of  mannite.  amounting,  according  to 
the  analysis  of  H.  G.  Smith,  to  50  per  cent. 

1 A  syrup  prepared  from  the  inner  bark  of  this 
tree  has  been  employed  in  Europe  by  Devergie.  with 
supposed  advantage,  in  chronic  eczema  and  impetigo. 
The  bark  contains  much  tannin,  and  a  mucilaginous 
principle  which  renders  diluted  alcohol  a  better 
menstruum  than  boiling  water.  (J.  P.  C,  3e  s£r., 
lx.    347.) 


expand  with  the  leaves.  They  grow  in  close 
panicles  at  the  extremities  of  the  young 
branches,  and  have  a  very  short  calyx  with  four 
teeth,  and  four  linear-lanceolate  petals. 

Both  Fraxinus  Omus  and  Fraxinus  rotundi- 
folia  are  natives  of  Sicily,  Calabria,  and 
Apulia,  and  both  contribute  to  supply  the 
manna  of  commerce.  The  former  is  cultivated 
in  Sicily,  yields  manna  after  the  eighth  year, 
and  continues  to  yield  it  for  ten  or  twelve  years, 
when  it  is  usually  cut  down  and  young  sprouts 
are  allowed  to  grow  up  from  the  root.  ( Stettner, 
A.  Pharm.,  liii.  194.)  During  the  hot  months 
the  juice  exudes  spontaneously  from  the  bark, 
and  concretes  upon  its  surface,  but,  as  the  exu- 
dation is  slow,  it  is  customary  to  facilitate  the 
process  by  making  deep  longitudinal  incisions 
on  one  side  of  the  trunk.  In  the  following 
season  these  are  repeated  on  the  other .  side, 
and  thus  alternately  for  the  whole  period  dur- 
ing which  the  tree  yields  manna,  extending 
sometimes,  it  is  said,  to  thirty  or  even  forty 
years.  Straw  or  chips  are  frequently  placed  so 
as  to  receive  the  juice,  which  concretes  upon 
them.  The  manna  varies  in  its  character  ac- 
cording to  the  mode  of  collection,  the  nature  of 
the  season,  and  the  period  of  the  year  at  which 
the  exudation  takes  place.  That  procured  in 
Sicily  is  said  to  be  the  best.  Daniel  Hanbury 
travelled  through  the  old  manna  region,  and 
satisfied  himself  that  the  collection  of  manna 
for  commercial  purposes  is  confined  almost  ex- 
clusively to  Sicily.  (P.  J.,  Nov.  1872,  421.)  But 
a  more  recent  writer  (Ibid.,  Nov.  1879)  asserts 
that  the  manna  trees  are  still  cultivated  in 
Calabria.  For  still  later  information  on  manna 
collection  in  Sicily,  see  notes  by  J.  S.  Ward. 
(Ibid.,  1893,  381.)  For  an  interesting  descrip- 
tion of  California  mannas  by  J.  U.  Lloyd,  par- 
ticularly Picolo's  manna,  see  A.  J.  P.,  1897,  329. 

In  commerce  three  varieties  are  distinguish- 
able: 

1.  Flake  Manna,  or  manna  canulata,  is  the 
purest  variety.  It  exudes  spontaneously,  or 
from  incisions,  during  the  hottest  and  dryest 
weather  in  July  and  August.  According  to 
Stettner,  it  is  furnished  by  the  upper  incisions 
Hpon  the  trunk,  while  the  lower  incisions  yield 
the  inferior  varieties.  It  is  in  irregular,  un- 
equal pieces,  often  several  inches  long,  re- 
sembling stalactites,  rough,  light,  porous,  brit- 
tle, whitish  or  yellowish-white,  and  frequently 
concave  on  the  surface  by  which  they  were  at- 
tached to  the  trunk,  and  which  is  often  soiled 
by  impurities,  sometimes  by  adherent  frag- 
ments of  the  bark.  When  broken,  these  pieces 
exhibit  a  crystalline  or  granular  structure.  This 
variety  is  sometimes  in  small  fragments,  gen- 
erally less  than  an  inch  in  length. 

2.  Common  Manna — the  manne  en  sorte  of 
French  pharmacy — is  next  in  quality,  and  is 
collected  in  September  and  the  beginning  of 
October,  when  the  heat  of  the  weather  has  be- 
gun to  moderate.  The  juice  does  not  now  con- 
crete so  readily,  and  a  portion,  falling  on  the 
ground  at  the  root  of  the  tree,  becomes  more 
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or  less  mixed  with  impurities,  and  forms  im- 
perfectly solid  masses,  which  require  to  be  fur- 
ther dried  in  the  sun.  Common  manna  con- 
sists of  whitish  or  yellowish  fragments,  similar 
to  the  pieces  of  flake  manna,  but  much  smaller, 
mixed  with  a  soft,  viscid,  uncrystallized  brown- 
ish matter,  identical  with  fat  manna. 

3.  Fat  Manna  is  collected  in  the  latter  part 
of  October  and  November,  when  the  weather 
is  cooler  and  rains  are  more  common.  The 
juice  is  now  still  less  disposed  to  concrete, 
and  flowing  down  the  trunk  is  received  in  a 
small  excavation  at  its  base.  As  found  in  com- 
merce, it  is  in  the  form  of  a  soft,  viscous  mass, 
containing  few  crystalline  fragments,  of  a 
brown  or  yellowish-brown  color,  and  full  of 
impurities.  The  U.  S.  Pharmacopoeia  directs 
that  such  manna  should  be  rejected.1 

Properties. — Manna  is  officially  described  as 
u  in  irregular,  more  or  less  elongated,  flattish, 
3-sided  pieces;  externally  yellowish-  white ; 
friable,  somewhat  waxy;  internally  whitish, 
porous  and  crystalline;  odor  suggestive  of 
maple  sugar;  taste  sweet,  slightly  bitter  and 
faintly  acrid.  On  heating  5  parts  of  Manna 
with  100  parts  of  alcohol  to  boiling,  and  filter- 
ing, the  filtrate  should  rapidly  deposit  crystals 
of  mannite."  U.  S.  Manna  has  a  slight, 
peculiar  odor,  and  a  sweet  taste,  which  in  the 
impure  kinds  is  also  very  nauseous,  but  in  the 
finest  flake  manna  scarcely  so  much  so  as  to  be 
disagreeable.  Its  sp.  gr.  is  0.834.  It  melts 
with  heat,  and  takes  fire,  burning  with  a  blue 
flame.  When  pure  it  is  soluble  in  three  parts 
of  cold  and  in  its  own  weight  of  boiling  water. 
From  a  boiling  saturated  aqueous  solution  it 
separates  in  partially  crystalline  masses  on 
cooling.  Alcohol  also  dissolves  it.  Boiling 
alcohol  will  dissolve  15  parts  of  manna,  and 
upon  cooling  deposit  beautiful  crystals  of 
mannite. 

1  Fictitious  Manna. — Attempts  have  been  made  to 
counterfeit  manna,  but  the  facility  of  detection 
renders  such  frauds  unprofitable,  and  they  are  not 
often  practised.  R.  P.  Thomas  described  (A.  J.  P., 
xxiv.)  a  sophisticated  manna  which  differed  from 
the  genuine  drug  both  in  sensible  and  in  chemical 
properties,  not  even  containing  mannite.  Baume'  de- 
scribes a  method  in  which  common  manna  is  pur- 
ified so  as  to  resemble  flake  manna.  It  consists 
in  dissolving  common  manna  in  a  little  water, 
allowing  the  liquid  to  settle,  decanting  it  in  order 
to  separate  the  impurities,  then  inspissating  it  so 
that  it  will  congeal  on  cooling,  and  immersing 
threads  in  the  inspissated  liquid,  several  times  suc- 
cessively, in  the  manner  practised  by  candle  makers. 
It  may  be  still  further  purified  by  the  use  of 
animal  charcoal.  Thus  prepared,  it  contains  less 
mannite  than  flake  manna,  and  less  of  the  nauseous 
principle,  but  is  said  not  to  operate  less  effectively 
as  a  laxative.  A  fictitious  manna  is  described  by 
Edmond  Histed  (P.  J.,  April,  1870)  as  having 
been  taken  from  Paris  to  London,  which  bears  a 
close  resemblance  to  flake  manna,  for  which  it 
might  be  mistaken  upon  a  hasty  notice.  The  re- 
semblance is,  moreover,  increased  by  the  fact  that 
it  contains  mannite,  of  which  Histed  obtained  40 
per  cent.,  while  fine  natural  flake  manna  yielded  him 
70  per  cent.  Closely  examined,  it  is  found  to  differ 
essentially  from  genuine  flake  manna,  showing  no 
crystals  of  mannite  when  broken,  not  having  the 
taste  and  smell  characteristic  of  good  manna,  and, 
besides,  being  cleaner,  lighter-colored,  more  solid, 
and  making  a  clearer  solution  in  water.  (See  A.  J. 
P.,  1870.)  May  not  this  have  been  a  specimen  of 
artificial  flake  manna,  prepared  from  the  inferior 
or   common    manna? 


Fourcroy  and  Vauquelin  found  manna  to  con- 
sist of — 1,  a  peculiar  sweet  principle,  mannite, 
which  constitutes  75  per  cent.;  2,  a  variety  of 
sugar;  3,  a  yellow  nauseous  matter,  upon  which 
the  purgative  property  is  thought  chiefly  to  de- 
pend ;  and,  4,  a  little  mucilage.  Leuchtweiss  ob- 
tained from  105  parts  of  manna  11.6  of  water, 
0.4  of  insoluble  matter,  9.1  of  sugar,  42.6  of 
mannite,  40.0  of  a  mixture  of  mucilaginous  mat- 
ter containing  mannite,  resin,  organic  acid,  and 
a  nitrogenous  substance,  and  1.3  of  ashes.  In 
manna  canellata  in  fragmentis  he  found  37.6 
per  cent,  of  mannite,  and  in  manna  Calabrina 
32  per  cent.  (Pflanzenstoffe,  2d  ed.,  p.  180.) 
Buignet  discovered  in  manna  a  considerable 
proportion  of  dextrin.  He  appears  to  have  been 
led  to  this  discovery  by  observing  a  very  ener- 
getic dextrogyrate  power  in  flake  manna,  which 
could  not  be  owing  to  the  saccharine  matter  it 
contained,  because  the  same  power  continued 
after  all  the  sugar  had  been  destroyed  by  fer- 
mentation. Dextrin  forms  about  one-fifth  part 
of  flake  manna,  and  a  much  larger  part  of 
the  inferior  kinds.  It  may  be  readily  obtained 
separate  by  triturating  200  parts  of  flake  manna 
with  400  of  alcohol  at  70°  F.  in  successive 
portions,  filtering  the  resulting  mixture,  by 
which  the  mannite  is  left  behind,  and  then 
separating  the  sugar  and  dextrin  contained  in 
the  clear  liquor.  This  is  done  by  concentrating 
the  liquor  to  a  syrupy  consistence,  and  adding 
about  10  parts  of  alcohol  at  90°  F.  The  mix- 
ture separates  into  two  layers,  the  upper  con- 
sisting of  a  strong  alcoholic  solution  of  sugar, 
the  lower  of  a  saturated  solution  of  dextrin  in 
weak  alcohol.  The  latter  is  separated,  washed 
repeatedly  with  alcohol  at  90°  F.,  and  then, 
after  dilution  with  water,  decolorization,  and 
filtration,  is  evaporated  gently  by  a  water  bath 
until  it  ceases  to  lose  weight.  The  substance  re- 
maining is  dextrin.  The  saccharine  matter  of 
manna  is  a  mixture  of  cane  sugar  and  levulose, 
which  are  in  such  proportion  as  almost  to  neu- 
tralize their  reciprocal  optic  properties.  All 
the  forms  of  commercial  manna  contain  both 
sugar  and  dextrin,  and,  though  the  quantity  of 
the  two  jointly  varies  considerably,  yet  their 
relative  proportion  is  invariable,  being  2  mole- 
cules of  dextrin  and  1  molecule  of  sugar.  This 
is  the  same  result  that  is  reached  in  the  sae- 
charification  of  starch,  and  the  inference  is  fair 
that  the  dextrin  and  sugar  in  manna  are  the 
result  of  a  transformation  of  starch  in  the 
plant.  (/.  P.  C,  Juillet,  1868.)  It  is  owing 
to  the  presence  of  glucose  and  dextrin  that 
manna  is  capable  of  fermenting.  Fliickiger 
found  in  all  samples  of  mannite  examined  a 
small  amount  of  a  dextrogyrate  mucilage,  which 
is  precipitated  by  neutral  lead  acetate,  and 
yields  mucic  acid  when  boiled  with  strong  nitric 
acid.  The  greenish  color  of  certain  pieces  of 
manna  is  produced  by  fraocin,  CieHisOio,  a  glu- 
coside  closely  resembling  ceseulin.  Fraxin  crys- 
tallizes in  colorless  prisms,  easily  soluble  in  hot 
water  and  in  alcohol,  and  has  a  faintly  astrin- 
gent and  bitter  taste.     By  diluted   acids   it  is 
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resolved  into  fraxetin.  CioHsOs,  and  glucose, 
C6H12O6.  Even  its  diluted  solutions  are  fluo- 
rescent.   (Pharmacographia.    2d    ed.) 

Mannite  (mannitol)  is  white,  inodorous,  crys- 
tallizable  in  semi-transparent  needles,  of  a 
sweetish  taste,  soluble  in  five  parts  of  cold 
water,  scarcely  soluble  in  cold  alcohol,  but 
readily  dissolved  by  that  liquid  when  hot,  and 
deposited  when  it  cools.  Its  composition  is 
C6H14O6,  and  it  is  considered  as  belonging  to 
the  class  of  hexatomic  alcohols.  If  mixed  with 
chalk  and  cream-cheese  and  kept  for  some  weeks 
at  the  temperature  of  40°  C.  (104°  F.),  it 
yields  alcohol  largely,  with  the  disengagement 
of  carbonic  acid  and  hydrogen  and  the  produc- 
tion of  lactic  acid.  No  fungus  is  produced,  as 
in  the  ordinary  fermentation  of  sugar.  (Berthe- 
lot,  J.  P.  C,  xxx.)  With  lime,  barium  and 
strontium  oxides,  it  forms  definite  compounds, 
soluble  in  water,  and  preeipitable  from  their 
aqueous  solutions  by  alcohol.  (Ibid.,  Jan.  1860.) 
It  does  not  reduce  an  alkaline  solution  of  cop- 
per oxide;  and  a  test  of  its  purity  is  thus  pre- 
sented. (A.  J.  P.,  Jan.  1861,  p.  26.)  Its  opti- 
cal activity  can  be  observed  only  after  the  ad- 
dition of  borax.  It  is  then  found  to  be  dextro- 
rotatory. Emil  Fischer  lias  shown  that  there 
are  three  mannites  obtainable;  the  ordinary 
mannite  is  the  dextro-rotatory  variety,  and  is 
always  obtained  in  the  reduction  of  a-mannose 
with  sodium  amalgam;  a  la?vo-rotatory  variety 
is  obtained  by  the  reduction  of  J-mannose;  and 
an  inactive  mannite  is  obtained  from  the  in- 
active mannose.  These  three  physical  isomers 
differ  slightly  in  their  fusing  points  and  crystal- 
line form.  The  native  variety  may  be  obtained 
by  boiling  manna  in  alcohol,  allowing  the  solu- 
tion to  cool,  and  redissolving  the  crystalline 
precipitate;  pure  mannite  is  now  deposited. 
Another  method  is  to  dissolve  flake  manna  in 
water,  precipitate  by  solution  of  lead  subace- 
tate,  filter,  throw  down  the  excess  of  lead  by 
sulphuric  acid,  evaporate  the  solution,  and  mix 
with  alcohol.  On  cooling,  the  mannite  is  de- 
posited. (Bonsall,  A.  Pharm.,  cxxxiv.  70.) 
This  principle  has  been  found  in  numerous 
vegetables.  It  is  said  to  be  gently  laxative  in 
the  dose  of  from  one  to  two  ounces  (31  to  62 
Gm.). 

Manna,  when  long  kept,  acquires  a  deeper 
color,  softens,  and  ultimately  deliquesces  into 
a  liquid,  which  on  the  addition  of  yeast,  under- 
goes the  vinous  fermentation.  This  is  probably 
owing  to  its  conversion  into  sugar  by  the  ab- 
sorption of  enough  oxygen  to  cause  it  to  pass 
over  into  some  variety  of  glucose  or  fermentable 
sugar.  That  which  is  driest  resists  this  change 
the  longest.  It  is  said  that  manna  recently 
gathered  is  less  purgative  than  it  afterwards 
becomes. 

Uses. — Manna  is  a  gentle  laxative,  usually 
operating  mildly,  but  in  some  cases  producing 
flatulence  and  pain.  It  is  usually  prescribed 
with  other  purgatives,  particularly  senna,  rhu- 
barb, magnesia,  and  the  neutral  salts,  the  taste 
of  which  it  conceals,  while  it  adds  to  the  purga- 


tive effect.  The  dose,  for  children,  is  from  one 
to  four  drachms  (3.9  to  15.5  Gm.).  '  It  is 
usually  given  dissolved  in  water  or  some  aro- 
matic infusion;  but  the  best  flake  manna  may 
be  administered  in  substance.  Manna  forms  a 
combination  with  iron,  which  it  preserves 
against  oxidation.   (See  P.  J.,  March,  1873.) 

Dose,  half  to  one  ounce  (15.5  to  31  Gm.). 

Off.  Prep. — Infusum  Sennae  Compositum,  U.  8. 

MARRUBIUM.  U.  S. 

MARRUBIUM  [Hoarhound,  Horehound] 

(mar-rii'bi-um) 

"  The  dried  leaves  and  flowering  tops  of 
Marrubium  vulgare  Linne  (Fam.  Labiatce)." 
U.  S. 

Herba  Marrubii ;  Marrube  blanc.  Fr.  Cod. ;  Andorn- 
kraut,  Weisser  Andorn,  0.;  Marrubio,  It.,  Sp. 

Marrubium  vulgare,  L.,  Sp.  PL  (1753)  583; 
Willd.,  Sp.  Plant,  iii.  Ill;  B.  &  T.  210.— White 
Hoarhound  has  a  perennial  fibrous  root,  and 
numerous  annual  stems,  which  are  quadrangular, 
erect,  very  downy,  and  from  twelve  to  eighteen 
inches  high.  The  leaves  are  about  an  inch 
long,  roundish-ovate,  dentate  or  deeply  serrate, 
obtuse,  wrinkled,  veined,  downy  above,  hoary 
on  the  under  surface,  and  supported  in  pairs  on 
strong  footstalks.  The  flowers  are  white,  and 
in  crowded  axillary  woolly  whorls.  The  calyx 
is  tubular,  and  divided  at  the  margin  into  ten 
narrow  segments,  which  are  hooked  at  the  end. 
The  corolla  is  also  tubular,  whitish,  with  a 
labiate  margin,  of  which  the  upper  lid  is  bifid, 
the  under  reflected  and  three-cleft,  with  the 
middle  segment  broad  and  slightly  scalloped; 
stamens  four,  included.  The  seeds  are  four,  in 
the  bottom  of  the  calyx.  The  plant  is  a  native 
of  Europe,  but  has  been  naturalized  in  this 
country,  where  it  grows  on  the  roadsides,  and 
flowers  in  July  and  August.  The  herb  has  a 
strong,  rather  agreeable  odor,  which  is  dimin- 
ished by  drying  and  lost  by  keeping.  It  is 
officially  described  as  having  "  branches  quad- 
rangular, grayish-green,  densely  white-hairy; 
leaves  opposite,  petiolate,  roundish-ovate,  1.5 
to  5  Cm.  long,  obtuse,  coarsely  crenate,  strongly 
rugose-veined,  more  or  less  white-hairy,  es- 
pecially underneath;  flowers  in  dense  axillary 
whorls,  with  a  10-toothed  calyx,  the  divisions 
of  which  are  slightly  unequal,  erect-spreading 
and  pungent;  corolla  small,  whitish,  bilabiate; 
stamens  four,  included;  fruit  of  four  ovoid, 
obtuse,  nearly  smooth  nutlets,  about  1.5  Mm. 
long; odor  distinct,  rather  agreeable ;  taste  some- 
what aromatic  and  bitter."  U.  S.  The  bitter- 
ness is  extracted  by  water  and  alcohol.  It 
contains  a  volatile  oil,  resin,  tannin,  lignin, 
and  a  bitter  principle  called  marrubiin  by  Mein. 
This  marrubiin  is  slightly  soluble  in  cold  water, 
crystallizes  from  alcohol  in  prismatic  and  from 
ether  in  tabular  crystals,  is  not  precipitated  by 
tannin,  and  has  a  very  bitter  and  somewhat 
acrid  taste.     The  fusing  point  of  the  crystals 
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is  160°  C,  according  to  Kromayer.  Marrubiin 
was  afterwards  obtained  by  Harms  (A.  Pharm., 
116,  141),  by  Hertel  (A.  J.  P.,  June,  1890), 
and  by  Morrison  (Ibid.,  July,  1890).  A  more 
recent  study  was  by  Matusow  (Ibid.,  1897, 
201).  He  gives  to  it  the  formula  CaoHuOe, 
and  states  the  melting  point  of  the  purified 
substance  to  be  from  154°  to  155°  C.  Accord- 
ing to  him,  it  is  not  a  glucoside. 

Uses. — Hoarhound  is  tonic,  in  large  doses 
laxative,  and  may  be  so  given  as  to  increase  the 
secretion  from  the  skin,  and  occasionally  from 
the  kidneys.  It  was  formerly  considered  a 
valuable  deobstruent,  and  was  recommended 
in  chronic  hepatitis,  jaundice,  amenorrhea, 
phthisis,  and  various  cachetic  affections.  By  its 
gently  tonic  powers  it  may  have  proved  ad- 
vantageous in  some  of  these  complaints,  but  it 
exerts  no  specific  influence  over  any  of  them, 
and  has  passed  mainly  from  the  hands  of 
physicians  into  domestic  use.  It  is  employed 
chiefly  in  catarrh,  and  in  other  chronic  affec- 
tions of  the  lungs,  attended  with  cough  and 
copious  expectoration.  The  infusion,  made  in 
the  proportion  of  an  ounce  of  the  herb  to  a 
pint  of  boiling  water,  may  be  given  in  wine- 
glassful  doses. 

Dose,  thirty  grains  to  a  drachm  (2.0  to  3.9 
Gm.). 

MASSA  FERRI  CARBONATIS.  U.  S. 

MASS  OF  FERROUS  CARBONATE  fVallefs  Mass] 

(mas'sa  fer'rl  car-bo-na'tls ) 

Pilula  Ferri  Carbonatis,  Br.  1885,  also  U.  8. 
1870 ;  Pilulae  Ferri  Carbonici.  Pilulae  Ferratse  Val- 
leti ;  Pill  of  Carbonate  of  Iron,  Vallet's  Ferruginous 
Pills,  Vallet's  Pill  Mass ;  Pilules  de  Carbonate  fer- 
reux,  Fr.  God.;  Pilules  ferrugineuses,  Masse  Pilu- 
laire  de  Vallet,  Fr.;  Valletsche  Pillen,  Q.;  Pillole 
di  Vallet,  It. 

*  "  Ferrous  Sulphate,  in  clear  crystals,  one 
hundred  grammes  [or  3  ounces  av.,  231  grains] ; 
Monohydrated  Sodium  Carbonate,  forty-six 
grammes  [or  1  ounce  av.,  272  grains] ;  Clarified 
Honey,  thirty -eight  grammes  [or  1  ounee  av., 
150  grains] ;  Sugar,  in  coarse  powder,  twenty- 
five  grammes  [or  386  grains] ;  Syrup,  Dis- 
tilled Water,  each,  a  sufficient  quantity,  to  make 
one  hundred  grammes  [or  3  ounces  av.,  231 
grains].  Dissolve  the  Ferrous  Sulphate  and 
the  Monohydrated  Sodium  Carbonate,  each 
separately,  in  two  hundred  cubic  centimeters 
[or  6  fluidounces,  366  minims]  of  boiling  Dis- 
tilled Water,  and,  having  added  twenty  cubic 
centimeters  [or  325  minims]  of  Syrup  to  the 
solution  of  the  Iron  salt,  filter  both  solutions, 
and  allow  them  to  become  cold.  Introduce  the 
solution  of  Monohydrated  Sodium  Carbonate 
into  a  bottle  having  a  capacity  of  about  five 
hundred  cubic  centimeters  [or  16  fluidounces, 
435  minims],  and  gradually  add  the  solution  of 
the  Iron  salt,  rotating  the  bottle  constantly  or 
frequently,  until  carbonic  acid  gas  no  longer 
escapes.  Add  a  sufficient  quantity  of  Dis- 
tilled Water  to  fill  the  bottle;  then  cork  it  and 


set  it  aside,  so  that  the  Ferrous  Carbonate  may 
subside.  Pour  off  the  supernatant  liquid,  and, 
having  mixed  Syrup  and  Distilled  Water  in 
the  proportion  of  one  volume  of  Syrup  to 
nineteen  volumes  of  Distilled  Water,  wash  the 
precipitate  with  the  mixture  by  decantation 
until  the  washings  no  longer  have  a  saline 
taste.  Drain  the  precipitate  on  a  muslin 
strainer,  and  express  as  much  of  the  Water  as 
possible.  Lastly,  mix  the  precipitate  at  once 
with  the  Honey  and  Sugar,  and,  by  means  of 
a  water-bath,  evaporate  the  mixture  in  a  tared 
dish,  with  constant  stirring,  until  it  is  reduced 
to  one  hundred  grammes  [or  3  ounces  av., 
231  grains]."  U.  S.1 

The  effect  of  saccharine  matter  in  protecting 
iron  from  oxidation  has  been  explained  under 
the  heads  of  Ferri  Carbonas  Saccharatus  and 
Syrupus  Ferri  Iodidi.  The  U.  S.  mass  of  fer- 
rous carbonate  is  another  example  of  a  ferru- 
ginous preparation  in  which  the  iron  is  pro- 
tected from  further  oxidation  by  the  same 
means.  The  process  of  the  U.  S.  P.  (8th 
Rev.)  is  nearly  the  same  as  that  of  the  U.  S.  P. 
1890,  excepting  that  the  monohydrated  sodium 
carbonate  has  replaced  the  crystallized  variety, 
and  the  quantity  of  the  alkaline  salt  has  been 
somewhat  increased.  The  salts  employed  are  the 
same  as  those  used  for  obtaining  the  formerly 
official  ferric  subcarbonate,  but  in  forming  that 
preparation  the  carbonate  which  is  at  first 
precipitated  absorbs  oxygen,  and  loses  nearly 
all  its  carbon  dioxide  in  the  processes  of  wash- 
ing and  drying.  When,  however,  as  in  the  U. 
S.  formula  above  given,  the  reacting  salts 
are  dissolved  in  weak  syrup  instead  of  water, 
and  the  washing  is  performed  with  weak  syrup 
also,  the  absorption  of  oxygen  and  loss  of  car- 
bon dioxide  during  the  separation  of  the  pre- 
cipitate are  almost  completely  prevented.  It 
only  remains,  therefore,  to  preserve  it  un- 
altered, and  to  bring  it  to  the  pilular  consist- 
ence, and  this  is  effected  by  admixture  with 
honey  and  sugar,  and  evaporation  by  means  of 
a  water  bath.  It  is  essential  to  the  success 
of  this  process  that  the  ferrous  sulphate  should 
be  pure,  otherwise  some  ferric  oxide  will  be 
present  in  the  product.  The  process  is  that 
of  Vallet  of  Paris,  after  whom  the  preparation 
is  popularly  called.  The  present  U.  S.  process 
differs  from  that  of  1870  in  omitting  to  direct 

1  Wm.  Silver  Thompson  states  that  the  mass  is 
more  stable  when  made  by  the  following  formula 
than  when  prepared  in  the  official  manner.  Take 
of  Ferrous  Sulphate  eight  ounces ;  Sodium  Bicar- 
bonate six  ounces ;  Sugar,  in  fine  powder,  four 
and  a  half  ounces ;  Clarified  Honey  half  an  ounce ; 
Syrup,  Water,  each,  a  sufficient  quantity.  Dissolve 
each  salt  separately  in  water,  add  the  sodium  solu- 
tion to  the  iron  solution  gradually,  constantly  stir- 
ring until  the  effervescence  ceases,  then  add  about 
a  fluldounce  of  syrup,  and  again  stir.  After  the  car- 
bonate has  subsided,  draw  off  the  supernatant  liquid, 
and  repeat  the  washing  with  cold  water  slightly 
sweetened  with  syrup,  until  the  washings  are  free 
from  a  saline  taste  ;  when,  having  again  drawn  off  the 
supernatant  liquid,  transfer  the  precipitate  to  a  muslin 
cloth,  and  express  as  much  of  the  water  as  possible. 
To  the  precipitate,  in  a  porcelain  dish  placed  over 
a  water  bath,  add  the  honey  and  sugar,  and  with 
frequent  stirring  evaporate  to  the  pilular  consist- 
ence.    (A.   J.   P.,   1870,    p.   30.) 


768 


Massa  Ferri  Carbonatis. — Hydrargyri. 


part  I. 


boiled  water  for  washing  the  precipitated  fer- 
rous carbonate.  This  is  an  important  omis- 
sion, because  there  is  likely  to  be  some  oxida- 
tion of  the  salt,  due  to  the  air  in  the  water. 
The  British  Pharmacopoeia  1898  omitted  Val- 
let's  mass.  (See  Ferri  Carbonas  Saccharatus.) 
Gonnermann  prepares  powdered  Vallet's  mass 
by  mixing  intimately  ten  parts  of  milk  sugar 
and  five  parts  of  powdered  licorice  root  with 
sufficient  freshly  precipitated  ferrous  carbon- 
ate to  make,  when  dried,  thirty-five  parts,  and 
adding  enough  powdered  licorice  root  to  make 
the  whole  weigh  forty  parts.  (Ph.  Post,  1893, 
238.) 

Properties. — The  U.  S.  preparation  is  in  the 
form  of  a  soft  pilular  mass,  of  a  dark  green- 
ish-gray color,  becoming  black  on  exposure, 
and  with  a  strong  ferruginous  taste.  When 
carefully  prepared,  it  is  wholly  and  readily 
soluble  in  acids.  It  contains  nearly  half  its 
weight  of  ferrous  carbonate.  The  correspond- 
ing pill,  obtained  from  the  saccharine  carbonate, 
may  be  supposed  to  contain  one-third  of  fer- 
ruginous matter. 

Uses. — The  U.  S.  mass  of  ferrous  carbonate, 
or  Vallet's  ferruginous  mass,  is  an  excellent 
preparation  for  use  in  simple  anosmia  and 
chlorosis.  Its  chief  merits  are  its  unchange- 
ableness,  its  freedom  from  astringency,  and 
its  ready  solubility  in  acids. 

Dose,  in  pills,  from  three  to  five  grains  (0.20 
to  0.32  Gm.),  after  meals. 

MASSA  HYDRARGYRI.  U.  S.  (Br.) 

MASS  OF  MERCURY  [Blue  Mass] 

(mas'sa  hy-drar'gy-ri) 

Pilula  Hydrargyri.  Rr..  Mercury  Pill;  PilulflP  Fly- 
drargyri,  LT.  8.  1H70 ;  Pilula;  Coeruleae,  Massa  Coeru- 
lea ;  Blue  Pills.  Pills  of  Mercury ;  Mercurial  Pill  : 
Pilules  mercurielles  simples,  Fr.  Cod. ;  Pilule  de  Mer- 
cure,    Pilules    bleues,    Fr. ;    Mercurialplllenmaese,    O. 

*  "  Mercury,  thirty-three  grammes  [or  1  ounce 
av.,  72  grains]  ;  Glycyrrhiza,  in  No.  60  pow- 
der, ten  grammes  [or  154  grains]  ;  Althaea,  in 
No.  60  powder,  fifteen  grammes  [or  231 
grains] ;  Glycerin,  nine  grammes  [or  139 
grains] ;  Honey  of  Rose,  thirty-three  gram- 
mes [or  1  ounce  av.,  72  grains],  to  make 
one  hundred  grammes  [or  3  ounces  av.,  231 
grains].  Triturate  the  Mercury  with  the 
Honey  of  Rose  until  it  is  extinguished  and 
globules  of  Mercury  are  no  longer  visible  under 
a  lens  magnifying  at  least  ten  diameters. 
Add  the  Glycerin,  then  the  Glycyrrhiza  and 
Althaea  gradually,  and  continue  the  trituration 
until  the  mass  is  homogeneous.  Keep  the  pro- 
duct in  well  closed  containers."    U.  S. 

"  Mercury,  2  ounces  (Imperial)  or  40  gram- 
mes; Confection  of  Roses,  3  ounces  (Imp.)  or 
60  grammes;  Liquorice  Root,  in  fine  powder,  1 
ounce  (Imp.)  or  20  grammes.  Rub  the  Mer- 
cury with  the  Confection  of  Roses  until 
metallic  globules  are  no  longer  visible;  add  the 
Liquorice  Root;  beat  together  until  thoroughly 
mixed."    Br. 


The  mercury  constitutes  one-third  of  the 
mass.  The  ingredients  for  this  mass  do  not 
differ  essentially  from  those  of  the  U.  S.  1880 
formula.  The  U.  S.  process  is  well  suited  for 
the  needs  of  the  pharmacist,  as  the  mass  can  be 
made  with  ordinary  apparatus  extempora- 
neously. 

The  proportion  of  glycerin,  in  the  formula 
of  the  U.  S.  (8th  Rev.),  has  been  slightly  in- 
creased, and  this  modification  overcomes  the 
tendency  to  harden  slowly  and  become  unfitted 
for  use  which  was  characteristic  of  the  U.  S. 
1890  preparation. 

The  precise  condition  of  the  mercury  in  this 
preparation  is  somewhat  uncertain.  By  far 
the  greater  proportion  is  in  a  state  of  minute 
mechanical  division,  and  not  chemically  altered. 
Some  maintain  that  the  whole  of  the  metal  is  in 
this  state,  others,  that  a  small  portion,  is  con- 
verted during  the  trituration  into  mercurous 
oxide,  and  that  this  is  the  ingredient  upon 
which  the  activity  of  the  pill  depends.  The 
supposed  oxidation  is  attributed  partly  to  the 
influence  of  the  air  upon  the  surface  of  the 
metal,  greatly  extended  by  the  separation  of 
its  particles,  partly  to  the  action  of  the  sub- 
stance used  in  the  trituration.  If  the  mercury 
is  not  oxidized  during  the  trituration,  there 
can  be  little  doubt  that  it  becomes  so,  to  a 
slight  extent,  by  subsequent  exposure.  The 
obvious  changes  which  the  mass  undergoes 
by  time  can  be  explained  in  no  other  way, 
and  mercurous  oxide  is  asserted  to  have  been 
actually  extracted  from  old  mercurial  pill. 
Harold  Senier  analyzed  a  number  of  samples 
of  blue  mass,  with  the  view  of  determining 
the  amount  of  metallic  mercury  and  of  mer- 
curous and  mercuric  oxides.  The  results 
showed  that  the  latter  gradually  increased  in 
quantity  with  the  age  of  the  blue  mass,  which, 
18  hours  after  preparation,  contained  but  a 
trace  of  mercurous  oxide;  after  three  months, 
0.24  per  cent,  of  mercuric  and  0.62  per  cent, 
of  mercurous  oxides  were  obtained,  and  in 
another  sample,  0.44  and  1.60  per  cent, 
respectively.  After  two  years,  1.80  per  cent, 
of  mercuric  and  4.22  per  cent,  of  mercurous 
oxides  were  present.  (P.  J.,  1876.)  Neverthe- 
less, it  scarcely  admits  of  dispute  that  the  metal, 
independently  of  oxidation  out  of  the  body,  is 
capable  of  producing  the  peculiar  mercurial 
effects  when  introduced  into  the  stomach,  prob- 
ably undergoing  chemical  changes  there.  The 
U.  S.  P.  provides  a  test  which  limits  the  quan- 
tity of  mercurous  oxide  and  proves  the  ab- 
sence of  mercuric  oxide;  it  will  be  difficult  for 
the  ordinary  "  blue  mass "  of  commerce  to 
withstand  these  requirements :  "  If  a  portion  of 
the  Mass  be  triturated  in  a  mortar,  with  warm 
acetic  acid,  the  filtrate  should  not  become  more 
than  slightly  opalescent  on  the  addition  of  a 
few  drops  of  hydrochloric  acid  (limit  of  mer- 
curous oxide).  If  another  portion  of  the 
Mass  be  digested  with  warm,  diluted  hydro- 
chloric acid  and  a  little  purified  animal  char- 
coal, the  filtrate  should  not  be  affected  by  hy- 
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drogen  sulphide  T.S.,  or  by  stannous  chloride 
T.S.  (absence  of  mercuric  oxide)."  U.  S.  Ac- 
cording to  Mialhe,  mercury  is  slowly  converted 
into  corrosive  sublimate  in  the  stomach,  under 
the  combined  agency  of  air  and  sodium  chlo- 
ride. All  agree  that  the  efficacy  of  the  prep- 
aration is  proportionate  to  the  extinction  of 
the  mercury;  in  other  words,  to  the  degree  in 
which  the  metallic  globules  disappear.  This 
extinction  may  be  effected  by  trituration  with 
various  substances,  and  manna,  syrup,  honey, 
licorice,  mucilage,  soap,  guaiac,  and  extract 
of  taraxacum  have  been  recommended,  among 
others,  for  this  purpose;  but  the  confection 
or  honey  of  rose  has  been  adopted  by  the  Phar- 
macopoeias, as  less  open  to  objection  than  any 
others.  The  mercury  is  known  to  be  completely 
extinguished  when,  upon  rubbing  a  portion  of 
the  mass  with  the  end  of  the  finger  upon  a 
piece  of  paper,  no  globules  appear,  or  the  ex- 
tinguishment may  be  more  accurately  judged  by 
the  official  microscopic  test.  Powdered  licorice 
root  and  powdered  marshmallow  root  are  added 
in  order  to  give  due  consistence  to  the  mass. 
The  process  now  official  was  proposed  by  C. 
Lewis  Diehl,  and  since  the  increase  in  the 
quantity  of  glycerin  is  very  satisfactory.  It 
is  possible  for  the  apothecary  to  make  mod- 
erate quantities  extemporaneously  with  no  other 
appliances  than  the  mortar  and  pestle.  As 
the  trituration  requires  to  be  long  continued, 
which  renders  the  process  very  laborious 
when  conducted  on  the  large  scale,  it  is  cus- 
tomary to  prepare  the  mass  by  machinery. 
At  Apothecaries'  Hall,  in  London,  the  tritura- 
tion is  effected  by  the  agency  of  steam.  The 
machine  there  employed  consists  of  "  a  cir- 
cular iron  trough  for  the  reception  of  the 
materials,  in  which  revolve  four  wooden  cylin- 
ders, having  also  a  motion  on  their  axes." 
A  machine  for  preparing  blue  mass,  capable 
of  being  worked  by  hand  or  steam  power,  was 
invented  by  J.  W.  W.  Gordon  of  Baltimore, 
and,  having  been  found  to  answer  well,  was  at 
one  time  in  extensive  use.  (A.  J.  P.,  xxi.  6.) 
We  have  referred,  under  Hydrargyrum  cum 
Creta  (page  638),  to  another  ingenious  appa- 
ratus, invented  by  Squibb,  by  which  the  extin- 
guishment of  mercury  is  very  satisfactorily 
effected.  Formerly  much  of  the  blue  mass  used 
in  this  country  was  imported,  but  at  present 
the  market  is  chiefly  supplied  by  our  own  manu- 
facturers. The  preparation  slowly  changes  color 
upon  being  kept,  assuming  an  olive  and  some- 
times even  a  reddish  tint,  in  consequence,  prob- 
ably, of  the  further  oxidation  of  the  mercury.1 

1  Blue  mass  frequently  contains  less  than  the  due 
proportion  of  mercury.  The  fraud  may  be  detected 
by  the  following  plan,  suggested  by  Reid  of  New  York, 
and  modified  by  a  committee  of  the  Philadelphia 
College   of    Pharmacy. 

A  certain  weight  of  the  mercurial  mass,  say  fifteen 
grains,  is  mixed  with  about  one-fourth  of  its  weight 
of  iron  filings,  and  introduced  into  a  small  green 
glass  bulb,  at  the  end  of  a  somewhat  curved  tube, 
the  open  extremity  of  which  is  inserted,  through  a 
cork,  into  alcohol,  contained  in  a  broad-mouthed 
glass  vial  ;  another  tube,  open  at  both  ends,  passing 
through   the   cork,    in   order  to   permit   the   escape   of 

(49) 


In  consideration  of  the  incomplete  extin- 
guishment of  the  mercury  in  many  specimens  of 
the  blue  pill,  arising  from  the  tedious  pro- 
cess employed,  F.  B.  Benger  proposes  to  ob- 
tain the  metal  in  a  state  of  minute  division. 
For  this  purpose  he  adds  to  a  solution  of  an 
ounce  of  stannous  chloride,  in  a  mixture  of 
two  drachms  of  hydrochloric  acid  and  two 
ounces  of  cold  water,  a  boiling  hot  solution  of 
136  grains  of  corrosive  sublimate  in  four 
ounces  of  distilled  water,  and  stirs  the  mix- 
ture for  a  few  seconds.  The  mercury  of  the 
corrosive  chloride  is  thrown  down  in  the  form 
of  a  black  powder,  to  which,  after  the  liquid 
has  been  drawn  off  by  means  of  a  pipette, 
30  grains  of  sugar,  100  grains  of  powdered 
licorice,  and  about  a  drachm  of  glycerin  are 
added.  The  mass,  being  transferred  to  a  por- 
celain slab,  is  allowed  to  become  sufficiently 
dry,  and  then  mixed  with  enough  glycerin  and 
licorice  to  make  it  weigh  300  grains.  (P.  J., 
ii.  165.)  Theoretically,  this  appears  to  be  a 
good  process,  but  only  a  long  experience  of 
its  practical  advantages  would  justify  its  sub- 
stitution for  a  plan  which  has  been  followed 
for  so  many  years  with  results,  upon  the 
whole,  so  satisfactory.  An  obvious  objection 
to  the  process  is  the  possibility,  with  careless- 
ness of  manipulation,  of  having  in  the  prep- 
aration a  minute  proportion  of  corrosive  sub- 
limate or  stannous  chloride. 

The  blue  pill  is  sometimes  wanted  in  the 
state  of  powder,  but,  from  its  peculiar  consti- 
tution, it  is  not  eligible  for  reduction  to  this 
form,  as  the  mercury  is  disposed  to  aggregate 
during  pulverization,  and,  from  the  honey  it 
contains,  it  is  likely,  when  pulverized,  to  attract 
moisture  from  the  air.  Chas.  Bullock  recom- 
mended the  following  method  of  preparing  a 
powder  which,  as  nearly  as  possible,  represents 
the  blue  pill,  in  reference  to  its  therapeutic 
effects : 

Powdered  Blue  Mass. — Take  of  finely  pow- 
dered Elm  bark,  finely  powdered  Sugar,  and 
Mercury,  equal  parts,  and  of  Alcohol  a  suffi- 
ciency. Rub  the  mercury  with  the  powdered 
bark,  adding  from  time  to  time  enough  alco- 
hol to  maintain  a  pasty  consistence,  until  the 
mercury  is  completely  extinguished;  then 
spread  the  mass  on  paper  to  dry.  When  dry, 
powder  it,  add  the  sugar,  and  rub  the  mixture 
thoroughly  until  the  powder  will  pass  through 
a  sieve  of  fine  bolting  cloth.  {A.  J.  P.,  1S59, 
p.  271.) 

Uses. — This  mass  is  among  the  mildest  of 
the  mercurials,  being  less  liable  than  most 
others  to  act  upon  the  bowels,  and  exercising 
the  peculiar  influence  of  the  remedy  upon  the 

uncondensed  gases.  Heat  is  then  applied  to  the 
bulb  by  means  of  a  spirit  lamp,  is  gradually  in- 
creased until  the  glass  becomes  red  hot,  and  con- 
tinued for  an  hour.  The  alcohol  in  the  vial  dis- 
solves the  empyreumatic  products,  and.  by  being 
allowed  to  rise  in  the  tube,  and  then  expelled,  serves 
to  wash  out  any  mercury  that  may  be  condensed 
upon  its  sides.  The  alcohol  is  poured  off  from  the 
condensed  mercury,  which  is  then  washed  with  fresh 
alcohol,    dried,    and    weighed.      (See    A.    J.    P.,    xvii.) 
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system  with  less  irritation.  It  is  much  em- 
ployed for  producing  the  sialagogue  and  altera- 
tive action  of  mercury,  in  doses  of  one  to 
three  grains  (0.065  to  0.20  Gm.),  guarded  with 
opium  if  it  disturbs  the  bowels.  With  a  view 
to  the  alterative  effect  upon  the  digestive 
organs,  three  grains  (0.20  Gm.)  niay  be  given 
every  night,  or  every  other  night,  for  a  time, 
and  followed  in  the  morning,  if  the  bowels 
should  not  be  opened,  by  a  small  dose  of  laxa- 
tive  medicine. 

Dose,  as  a  laxative,  from  five  to  fifteen  grains 
(0.32  to  1.0  Gm.).  It  may  also  be  used  as  a 
cholagogue  cathartic  combined  with  or  speedily 
followed  by  a  more  certain  purgative. 

MASTICHE.  U.  S. 

MASTIC 

(mas'tj-phe) 

"A  concrete  resinous  exudation  from  Pistacia 
Lentiscus  Linne  (Fam.  AnacardiacecE) ."  U.  S. 

Mastich ;  Mastix  ;  Mastic.  Fr.  Cod.;  Resina  Mas- 
tiche, O. ;  Almaciga,  Mastic,  Sp. ;  Sakes.  Turk.; 
Arab,  Arab. 

Pistacia  Lentiscus,  L.,  Sp.  PI.  (1753)  1026; 
Willd.,  Sp.  Plant,  to.  753;  B.  &  T.  68.— The 
lentisk  is  a  shrub  or  small  tree,  seldom  more 
than  twelve  feet  in  height,  much  branched  to- 
wards the  top,  and  furnished  with  petiolate, 
abruptly  pinnate  leaves.  The  leaflets  are  from 
eight  to  twelve,  and  usually  alternate,  with  the 
exception  of  the  two  upper,  which  are  opposite 
They  are  ovate-lanceolate,  entire,  obtuse,  often 
mucronate,  and  sessile  upon  the  common  foot- 
stalk, which  has  a  narrow  foliaceous  expan- 
sion on  each  side.  The  flowers  are  dioecious, 
and  very  small.  The  male  are  in  an  axillary 
anient;  the  female  are  arranged  alternately 
upon  a  common  peduncle,  which  is  also  axil- 
lary. The  tree  is  a  native  of  the  countries  bor- 
dering upon  the  Mediterranean.  The  fruit 
yields  by  expression  a  fixed  oil,  of  a  deep 
green  color,  and  liquid  at  about  90°  F.,  which 
the  Arabs  of  North  Africa  use  both  as  an 
article  of  diet  and  for  light.  A  resinous  exu- 
dation from  the  stem  and  branches  is  the 
official  part,  but  it  does  not  appear  to  be 
collected  in  all  places  where  the  tree  flourishes. 
Under  the  name  of  Bombay  mastic  there  occur 
in  India  masses  of  oleoresin  said  to  be  de- 
rived from  the  Pistacia  Terebinthus,  having  the 
general  appearance  of  true  mastic  with  a 
deeper  color,  but  lacking  fragrance,  and  dis- 
solving in  hot  alcohol.  For  an  account  of  the 
collection  of  mastic  from  P.  Terebinthus  grow- 
ing in  the  island  of  Cyprus,  see  C.  D.,  1897, 
273. 

Mastic  is  obtained  chiefly  from  the  island 
of  Scio,  or  Chios,  in  the  Grecian  Archipelago, 
where  the  tree  is  cultivated  for  this  product. 
Incisions  *  are  made  in  the  trunk  and  principal 

1  According  to  J.  Leon  Soubeiran  the  valuable 
tears  are  produced  by  spontaneous  exudation  from 
the    branches.     But    the    greater    part    of    the    resin 


branches,  from  which  the  juice  slowly  exudes, 
and  either  hardens  in  tears  upon  the  bark,  or 
drops  on  the  ground,  where  it  is  received  upon 
cloths  or  the  bare  earth,  and  concretes  in 
irregular  masses.  The  tears  are  most  esteemed, 
and  are  the  only  form  recognized  by  the  U.  S. 
P.  They  are  of  various  sizes,  oval  or  round- 
ish, often  compressed,  smooth,  semi-trans- 
parent, of  a  pale-yellow  color,  of  a  shining 
fracture,  friable,  and  usually  covered  with  a 
whitish  powder,  occasioned  by  their  friction 
against  each  other.  They  are  brittle,  but  be- 
come plastic  when  chewed.  The  masses  consist 
of  yellowish  agglutinated  tears,  with  others  of 
a  darker  color  and  less  translucent,  and  often 
fragments  of  wood,  bark,  or  earthy  matter 
intermingled. 

It  is  officially  described  as  "  in  subglobular, 
lenticular,  elongated  or  pear-shaped  '  tears, 
about  3  Mm.  in  diameter,  pale  yellow  or  green- 
ish-yellow, transparent,  having  a  glass-like  lus- 
tre, the  surface  sometimes  very  slightly  dusty; 
brittle,  becoming  plastic  when  chewed;  odor 
slight,  balsamic;  taste  mild,  terebinthinate. 
Mastic  is  completely  soluble  in  ether  and 
almost  completely  soluble  in  alcohol.  The  acid 
number  should  not  be  less  than  65  (see  Part 
III,  Test  No.  98)."    U.  S. 

Mastic  is  nearly  inodorous,  unless  rubbed 
or  heated,  when  it  becomes  fragrant.  Its  taste 
is  weak,  but  agreeably  terebinthinate,  and,  after 
long  chewing,  very  slightly  acrid.  It  is  at 
first  friable  under  the  teeth,  but  soon  becomes 
soft  and  ductile,  and  acquires  a  white  opaque 
appearance.  Its  sp.  gr.  is  1.074.  It  is  fusible 
and  inflammable  by  heat.  Alcohol  dissolves 
about  90  per  cent,  of  it,  leaving  a  viscid 
substance  which  becomes  brittle  when  dried, 
and  for  which  the  name  of  masticin  or  beta- 
resin  of  mastiche  has  been  proposed.  This 
substance,  though  not  dissolved  by  alcohol, 
softens  and  swells  up  in  it,  as  gluten  does  in 
water.  Hlasiwetz  gives  C20H31O  as  the  for- 
mula of  the  resin.  The  portion  dissolved  by 
the  alcohol  is  called  by  Johnston  alpha  resin  of 
mastiche  or  mastichic  acid  because  of  its  acid 
properties,  and  has  the  formula  C20H32O2. 
( Ifandworterbuch  der  Chemie,  iv.  p.  280.)  Mas- 
tic is  wholly  soluble  in  ether,  chloroform,  and  oil 
of  turpentine,  scarcely  soluble  in  the  fixed  oils, 
and  insoluble  in  water.  It  consists  chiefly  of 
resin,  with  masticin,  and  a  volatile  oil,  which  can 
scarcely  be  said  to  have  been  obtained  in  a 
separate  state,  though  it  imparts  flavor  to 
alcohol  and  water  distilled  from  the  mastic, 
especially  when  this  has  been  previously  trit- 
urated with  an  equal  weight  of  potassium  car- 
bonate. Fliiekiger,  through  Schimmel  &  Co., 
of  Leipsic,  ascertained  that  this  volatile  oil  is 
present  in  mastic  to  the  extent  of  2  per  eent. 

comes  from  longitudinal  incisions  in  the  stem,  made 
with  a  knife,  close  together,  and  extending  from  the 
root  to  the  branches.  In  fifteen  or  twenty  days  the 
resin  has  concreted,  and  is  collected  in  little  pan- 
niers of  white  paper  or  cotton  cloth.  (J.  P.  C.  Nov.. 
DSc,  1870,  359.  See  also  C.  D.,  1897,  273  :  also 
Proc.    A.    Ph.    A.,    1897,    563.) 
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He  found  it  to  be  a  terpene  of  the  composi- 
tion C10H16.  Schimroel  &  Co.  (Schim.  Rep., 
April,  1897)  state  that  mastic  resin  yields  from 
0.9  to  2.5  per  cent,  of  a  powerful  balsamic 
essential  oil  of  the  same  odor  as  the  raw 
material,  a  sp.  gr.  of  from  0.855  to  0.87  at 
15°  C,  and  an  optical  rotation  (100-Mm.  tube) 
of  from  +22°  to  +27°.  Henry  C.  C.  Maisch 
proposed  a  method  of  testing  mastic  (A.  J.  P., 
1901,  171)  and  Tschirch  and  Reutter  [A. 
Pharm.,  1904,  104)  examined  mastic  carefully; 
they  found  approximately  42  per  cent,  of  free 
resin  acids,  of  which  4  per  cent,  are  soluble  in 

1  per  cent,  ammonium  carbonate  solution  and  38 
per  cent,  in  1  per  cent,  soda  solution.  The  for- 
mer are  the  isomeric  a-  and  j3-masticinic  acids, 
C23H36O4,  the  latter  masticolic  acid,  C23H36O4 
(slight  amount),  amorphous  a-masticonic  acid, 
C32H48O4  (20  per  cent.),  and  /3-masticonic  acid, 
C32H48O4  (18  per  cent.).  Besides  this,  mastic 
contains  30  per  cent,  a-masticoresen,  C35H36O4, 
soluble  in  alcohol;  20  per  cent,  of  /3-masti- 
coresen    (masticin),    insoluble   in    alcohol,    and 

2  per  cent,  of  an  ethereal  oil,  possessing  a  pale 
yellow  color  and  a  somewhat  eamphoraceous 
odor.  Finally,  there  is  also  a  bitter  principle, 
which  could  not  be  isolated  in  pure  form. 
Mastic  is  occasionally  adulterated  with  olibanum, 
sandarach,  and  other  resinous  bodies,  and,  in 
seasons  of  scarcity,  with  sea  salt. 

Uses. — Mastic  was  formerly  thought  to  possess 
properties  analogous  to  those  of  the  turpentines, 
and  was  used  in  debility  of  the  stomach,  haemop- 
tysis from  ulcerations,  leucorrhoza,  chronic  diar- 
rhoea, etc.;  but  its  virtues  were  overrated,  and 
it  is  at  present  scarcely  ever  given  internally. 
In  the  East,  however,  an  aqueous  infusion  is 
said  to  be  still  used  in  infantile  cholera,  and 
the  Greeks  employ  cataplasms  made  by  mixing 
it  with  bread  and  red  wine,  which  they  apply 
to  the  lower  abdomen.  (Landerer.)  It  is 
sometimes  employed  to  fill  the  cavities  of 
carious  teeth,  for  which  purpose  it  is  well  fitted 
by  its  softness.  Great  quantities  of  it  are  con- 
sumed in  Turkey,  where  it  is  habitually  chewed 
by  the  women,  under  the  impression  that  it 
sweetens  the  breath  and  preserves  the  gums 
and  teeth.  The  alcoholic  solution  has  been  em- 
ployed as  a  styptic  in  bleeding  from  the  nose, 
leech  bites,  etc.,  being  applied  by  means  of 
a  camel's-hair  pencil  directly  to  the  bleeding 
vessel.  Dissolved  in  alcohol  or  oil  of  turpen- 
tine, it  forms  a  brilliant  varnish.  A  solution 
made  by  macerating  half  an  ounce  of  mastic 
and  fifteen  grains  of  caoutchouc  in  two  fluid- 
ounces  of  chloroform,  and  filtering  in  close 
vessels,  forms  a  valuable  microscopic  varnish. 
The  following  mode  of  applying  it  to  carious 
teeth  has  been  recommended.  Dissolve  four  parts 
of  mastic  in  one  of  ether,  in  a  bottle  well  stop- 
pered. With  the  solution  thus  formed,  which  is 
yellow  and  of  an  oily  consistence,  saturate  a 
small  piece  of  cotton  of  the  size  of  the  carious 
cavity,  and,  having  well  cleansed  and  dried 
the  cavity,  introduce  the  cotton,  without  pain- 
ful pressure,  so  as  to  fill  it  exactly.     The  resin 


attaches  itself  to  the  diseased  surface  of  the 
tooth,  which  it  protects  from  the  air,  and  from 
the  food  taken  into  the  mouth. 

Dose,  thirty  grains  (2  Gm.). 

Off.  Prep. — Pilulae  Aloes  et  Mastiches,  U.  8. 

MATICO.  U.  S. 

MATICO 

(mat'i-co) 

"  The  leaves  of  Piper  angustif olium  Ruiz 
and  Pavon  (Fam.  Piperacece) ."    U.  S. 

Matico  leaves ;  Feuilles  de  Matico,  Fr.  Cod. :  Matico- 
blatter,    G. 

The  genus  Piper,  according  to  Engler  and 
Prantl,  includes  nearly  six  hundred  species, 
which  are  distributed  throughout  the  tropics 
of  the  Old  and  New  World,  being  particularly 
numerous  in  tropical  America  and  of  relatively 
less  number  in  Africa. 

Piper  angustif  olium,  Ruiz  and  Pavon,  Flor. 
Peruv. — Piper  elongatum,  Vahl. — Artanthe  elon- 
gata,  Miquel. — This  is  a  shrub  with  a  jointed 
stem  about  twelve  feet  in  height.  In  a  dried 
specimen  received  from  Ruschenberger,  of 
the  U.  S.  Navy,  the  leaves  were  sessile  or  very 
shortly  petiolate,  oval-lanceolate,  acuminate, 
from  two  to  six  inches  long  by  about  an  inch 
in  breadth,  bright  green  on  the  upper  surface, 
paler  and  downy  beneath,  finely  crenate,  tessel- 
lated above,  reticulate  beneath,  the  meshes  small, 
and  the  veins  densely  brownish  hairy;  of  an 
agreeable  aromatic  odor  and  a  strong  spicy 
taste.  The  spikes  are  solitary,  opposite  the 
leaves,  and  cylindrical.  The  bracts  are  peltate 
or  cucullate;  the  flowers  hermaphrodite.  The 
plant  is  a  native  of  Peru,  where  the  fruit,  under 
the  name  of  thoho-thoho,  is  employed  in  the 
same  manner  as  cubeb.  This  species  is  also 
found  in  other  parts  of  South  America.  The 
commercial  drug  matico  is  furnished,  according 
to  G.  Dethan  and  R.  Bertault  (J.  P.  C,  1897, 
537),  by  two  varieties  of  Piper  angustif  olium, — 
viz.,  a-cordulatum  (Artanthe  elongata,  Miq.), 
and  fi-ossanum,  which  differ  somewhat  in  the 
shape  of  the  leaves.  The  former  has  the  leaves 
larger,  shorter,  and  broader,  with  an  oblique 
cordate  base.  The  midrib  of  a-cordulatum  is 
much  less  convex  below  than  in  the  other 
variety.  In  1864  Bentley  (P.  J.,  Jan.  1864) 
described  a  false  matico  from  Central  America 
believed  to  be  yielded  by  the  Piper  aduncum,  L. 
It  is  distinguished  by  the  want  of  the  reticula- 
tions on  the  upper  and  the  down  on  the  under 
surface  which  characterize  true  matico. 

Properties. — The  leaves,  spikes,  and  stalks 
are  mixed  together,  and  more  or  less  com- 
pressed, in  the  packages  of  the  imported  drug, 
and  are  all  possessed  of  activity,  though  the 
leaves  only  are  recognized  by  the  Pharmaco- 
poeias. They  are  officially  described  as  "  from  10 
to  15  Cm.  long,  short-petiolate,  oblong-lanceo- 
late; apex  pointed,  base  unequally  heart-shaped, 
margin  very  finely  crenulate;  tessellated  above, 
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reticulate  beneath,  the  meshes  small,  and  the 
veins  densely  brownish-hairy;  aromatic,  spicy, 
bitterish,  and  astringent."  U.  S.  Matico  leaves 
are  readily  pulverized,  forming  a  light-greenish, 
absorbent  powder.  The  matiein  of  Hodges 
(Philos.  Mag.,  Sept.  1844)  was  found  by  Wie- 
gand  to  be  a  salt  of  potassium.  John  J. 
Stell,  who  examined  the  drug  in  the  expec- 
tation of  discovering  a  principle  analogous  to 
cubebin  or  piperin,  failed  in  the  attempt. 
Fliickiger  found  it  to  contain  2.7  per  cent, 
of  the  volatile  oil,  which  was  slightly  dex- 
trogyrate and  boiling  in  large  part  at  180°  to 
200°  C.  (356°  to  392°  F.).  In  the  winter- 
time it  deposited  large  crystals  of  a  camphor 
fusing  at  103°  C.  (217.4°  F.),  and  having  the 
odor  and  taste  of  the  oil.  The  crystals  have 
the  formula  C12H20O  according  to  Schimmel  & 
Co.  (Schim.  Rep.,  Oct.  1898,  p.  37.)  Kugler 
{A.  J.  P.,  1884,  477)  and  Thorns  (A.  J.  P.,  1904, 
p.  584)  state  that  the  newer  matico  oils  do  not 
contain  this  camphor  but  contain  asarol  (pro- 
penyl-trimethyltrioxybenzene),  C12H16O3.  Ma- 
tico also  affords,  according  to  Marcotte,  a  crys- 
tallizable  acid  named  artanthic  acid,  with  some 
tannin.   (Pharmacographia,  2d  ed.,  p.  590.) 

Uses. — Matico,  on  account  of  the  presence  in 
it  of  tannic  acid,  is  feebly  astringent  and 
stimulant,  acting  much  like  cubeb  upon  the 
urinary  passages.  It  is  said  to  be  employed 
in  Peru  in  arresting  hemorrhages  and  as  a 
local  application  to  ulcers,  and  has  been  used 
in  European  practice  in  the  treatment  of  dis- 
eases of  the  genito-urinary  organs  such  as 
those  for  which  cubeb  is  commonly  prescribed. 
It  has  also  been  praised  as  a  remedy  in  dysen- 
tery and  diarrhoea  and  especially  as  a  local 
hemostatic,  in  which  it  probably  acts  in  part 
mechanically  in  the  same  manner  as  does  agaric. 
The  powder  is  sometimes  used,  but  the  fluid- 
extract  is  preferable  for  internal  adminis- 
tration. 

Dose,  forty-five  to  seventy-five  grains  (3  to 
5  Gm.). 

Off.  Prep. Fluidextractum  Matico,   U.  S. 

MATRICARIA.  U.  S. 

MATRICARIA   [German   Chamomile] 

( mat-ri-ca'rI-9 ) 

*  The  dried  flower-heads  of  Matricaria 
Chamomilla  Linne    (Fam.   Composite)."  U.  S. 

Flores  Chamomilla;  Vulgaris :  Wild  Chamomile, 
Horse  Gowan,  Dog's  Camovyne :  Camomille  com- 
mune (d'Allemagne).  Fr.  Cod.;  Flores  Chamomilla?, 
P.  G. ;  Kamillen,  Kamillenblumen,  O. ;  Camomilla 
comune,  It. ;  Manzanilla   (Flor  de),  Sp. 

Matricaria  Chamomilla,  Linn.,  Sp.  Plant. 
(1753)  91. — This  is  an  annual  plant,  with  a 
branching  stem  a  foot  or  two  in  height,  bearing 
alternate  leaves  about  two  inches  long,  the  lower 
ones  tripinnate,  the  upper  bipinnate  or  simply 
pinnate,  and  all  of  them  very  green,  and  nearly 
or  quite  smooth.     The   leaflets   are  linear  and 


very  small.  The  flower-heads  appear  singly  at 
the  ends  of  the  stem  and  branches.  They  are 
about  three-quarters  of  an  inch  in  diameter, 
with  the  rays  spreading.  The  bracts  of  the  in- 
volucre are  obtuse,  green  in  the  middle,  and 
whitish,  membranous,  and  translucent  at  the 
margin.  "The  ray-florets  are  white,  at  first 
spreading,  and  ultimately  reflected.  The  disk 
is  of  a  deep  yellow  color,  at  first  flat,  but  in 
the  end  convex,  and  in  some  cases  somewhat 
conical. 

The  plant  is  a  native  of  Europe,  and  is  oc- 
casionally cultivated  in  our  gardens.  All  parts 
of  it  are  active,  but  the  flowers  only  are  official. 
These  shrink  in  drying,  so  that  they  are  scarcely 
half  as  large  as  in  their  recent  state.  Those 
found  in  commerce  are  imported  from  Ger- 
many. They  are  officially  described  as  "  about 
6  or  8  Mm.  broad,  exclusive  of  the  rays;  with 
a  flattish  imbricated  involucre,  a  conical,  hol- 
low, and  naked  receptacle,  10  to  20  white  ligu- 
late  and  reflexed  pistillate  ray-florets  which  are 
about  8  Mm.  long,  and  numerous  yellow,  tubu- 
lar, perfect  disk-florets  without  pappus;  odor 
somewhat  disagreeably  aromatic;  taste  strongly 
aromatic  and  bitter.  The  similar  flower-heads 
of  Anthemis  arvensis  Linne,  and  Maruta 
Cotula  De  Candolle  (Fam.  Composite),  have 
conical,  solid,  and  chaffy  receptacles."    U.  S. 

The  dried  flowers  of  matricaria  are  con- 
siderably smaller  than  those  of  common  chamo- 
mile, and  exhibit  a  larger  proportion  of  the  disk- 
florets  compared  with  those  of  the  ray.  They 
have  a  strong,  peculiar,  rather  unpleasant  odor, 
and  a  disagreeable,  bitter  taste.  Their  active 
constituents  are  volatile  oil  and  bitter  extractive, 
which  are  readily  taken  up  by  water  and  alco- 
hol. The  oil,  which  is  obtained  by  distillation 
with  water,  is  thick,  somewhat  tenacious,  of  a 
fine  deep  blue  color  becoming  green  and  brown 
by  age,  and  almost  opaque  in  mass.  Though 
supposed  by  Gerhardt  to  be  identical  with  the 
oil  of  chamomile  {Anthemis  nobilis), it  has  been 
shown  to  be  distinct.  (P.  /.,  Feb.  1862,  p.  429.) 
It  congeals  at  —  4°  F.,  has  the  sp.  gr.  0.93,  and 
contains  a  terpene,  CioHie,  and  a  colorless  oil, 
CioHieO.  Schimmel  &  Co.'s  Beport  for  April, 
1897,  states  that  the  German  chamomile  oil  con- 
tains a  paraffin  hydrocarbon,  which  was  ob- 
tained as  a  snowy  white  solid  melting  at  53°  to 
54°  C.  The  blue  color  is  due  to  a  volatile 
principle  called  azulene  by  Piesse,  and  ccerulein 
by  Gladstone  and  others.  This,  when  distilled 
with  potassium,  yields  a  terpene,  (CioHie) 3, 
and  with  phosphoric  oxide  a  hydrocarbon,  C10 
H14.     (Kachler,  Ber.  d.  Chem.  Ges.,  iv.  36.) 

Uses. — Matricaria  is  a  mild  tonic,  very  sim- 
ilar to  chamomile  in  medicinal  properties,  and, 
like  it,  in  very  large  doses  an  emetic.  It  is 
considered  also  in  Europe  to  be  antispasmodic 
and  anthelmintic.  It  is  much  employed  in  Ger- 
many, but  in  this  country  scarcely  at  all,  unless 
by  German  practitioners.  It  may  be  given  for 
the  same  purposes  and  in  the  same  manner  as 
chamomile. 

Dose,  half  an  ounce  (15.5  Gm.). 
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MEL.  U.  S. 

HONEY 

(mel) 

"A  saccharine  secretion  deposited  in  the 
honey-comb  by  the  bee,  Apis  mellifera  Linne." 
U.  S. 

Miel,  Fr.  Cod.;  Mel,  P.  O. ;  Honig,  G.;  Miele,  It.; 
Miel,   Sp. 

From  the  nectaries  of  various  flowers  the  bee 
extracts  a  thin,  aqueous  fluid,  nearly  without 
flavor  and  insipidly  sweet,  sometimes  known 
as  nectar.  As  honey  is  made  out  of  this  sub- 
stance it  is  very  much  affected  by  the  character 
of  the  nectar,  so  that  the  nature  of  the  plants 
which  predominate  in  the  vicinity  of  the  hive 
is  a  matter  of  great  importance  to  the  bee  cul- 
turist,  not  only  in  regard  to  the  flavor  of  the 
honey  which  is  yielded,  but  even  to  its  free- 
dom from  poisonous  qualities,  cases  having  been 
reported  from  time  to  time  of  poisoning  pro- 
duced by  the  eating  of  honey  which  had  not 
been  tampered  with  after  extraction  from  the 
hive.  See  N.  J.  M.  R.,  1852,  46 ;  "  Poisonous 
Honey,"  by  L.  F.  Kebler,  Proc.  A.  Ph.  A.,  1896, 
167;  H.  Bley,  Ph.  Ztg.,  Nov.  1885.  The  latter 
states  that  Datura  Stramonium  and  Gelsemium 
are  for  honey  making  especially  dangerous 
plants.  The  nectar  when  taken  in  by  the  bee  is 
chemically  changed  by  secretions  from  glands 
in  the  head  and  thorax,  levulose,  dextrose,  and 
rarely  sucrose  being  formed.  The  finest  honey 
is  that  which  is  allowed  to  drain  from  the  comb. 
If  obtained  from  hives  that  have  never  swarmed, 
it  is  called  virgin  honey.  An  inferior  kind  is 
procured  by  submitting  the  comb  to  pressure, 
and  if  heat  be  employed  previous  to  expression, 
the  product  is  still  more  impure. 

In  the  recent  state  honey  is  fluid,1  but  on  being 
kept  it  is  apt  to  form  a  crystalline  deposit,  and 

1  Propolis. — This  is  a  resinous  substance,  deposited 
by  bees  at  the  base  of  the  hive,  and  in  other  parts 
which  require  protection  from  the  outer  air,  of  a 
cature  entirely  different  from  that  of  wax  or 
honey,  and  supposed  to  be  intended  for  the  protec- 
tion of  the  comb  from  injurious  agencies.  H.  O. 
Hitchcock  (Chicago  Med.  Journ.,  1867)  considers  it  one 
of  the  best  remedies  in  simple  mucous  diarrhwa,  even 
when  severe  and  attended  with  pain  and  vomiting. 
In  many  cases  only  a  single  dose  is  required.  It 
appears  to  possess  anodyne  and  soporific  properties. 
He  has  found  it  also  efficacious  in  dysentery  in  the 
early  stages,  but  it  has  proved  useless  in  the  dis- 
ease when  fully  established.  In  chronic  diarrhwa, 
even  of  the  kind  contracted  in  camp  and  remark- 
able for  its  obstinacy,  it  has  seemed  to  act  like 
a  charm.  It  is  of  a  dark  reddish  or  yellowish- 
brown  color,  of  a  shining  fracture,  an  aromatic 
taste  and  odor,  quite  insoluble  in  water,  nearly  so 
in  ether,  but  readily  dissolved  by  alcohol  and  solution 
of  potassium  hydroxide.  Hitchcock  has  used  both 
a  tincture  and  an  alkaline  solution :  the  former 
(two  drachms  of  propolis  and  four  fluidounces  of 
alcohol)  in  doses  of  from  thirty  minims  to  a  flui- 
drachm  (1.8  to  3.75  Cc.)  :  the  latter  (two  drachms 
of  the  resin  to  a  fluidrachm  of  solution  of  potassium 
hydroxide  and  four  fluidounces  of  a  menstruum  con- 
sisting of  equal  parts  of  water  and  simple  syrup) 
in  the  dose  of  half  a  fluidrachm  (1.8  Cc. )  after  each 
stool. 

Bee  bread  is  the  name  given  to  a  material  found 
in  some  of  the  cells  of  the  comb,  consisting  mainly 
of  the  pollen  of  plants.  (Chicago  Med.  Examiner, 
Sept.  1865.)     Jas.  S.  Whitmlre  found  that  in  the  dose 


to  be  ultimately  converted  into  a  soft  granular 
mass.  In  commerce  it  is  found  of  every  con- 
sistence, from  that  of  a  viscid  liquid  like  thin 
syrup  or  oil,  to  that  of  lard  or  soft  suet.  Its 
color  is  sometimes  white,  but  usually  yellowish, 
and  occasionally  of  a  brownish  or  reddish  tinge. 
It  has  a  peculiar  agreeable  odor,  varying  some- 
what with  the  flowers  from  which  it  was  col- 
lected, and  a  very  sweet,  feebly  aromatic  taste, 
which  is  followed  by  a  slight  prickling  or  sense 
of  acrimony  in  the  fauces.  Cold  water  dis- 
solves it  readily,  alcohol  with  less  facility. 
"A  syrupy  liquid  of  a  light  yellowish  to  yel- 
lowish-brown color,  translucent  when  fresh, 
but  gradually  becoming  opaque  and  crystalline, 
having  a  characteristic,  aromatic  odor,  and  a 
sweet,  faintly  acrid  taste.  When  recent  Honey 
is  diluted  with  twice  its  weight  of  water,  the 
resulting  liquid  should  be  almost  clear,  not 
stringy,  and  should  have  a  specific  gravity  not 
lower  than  1.099  (corresponding  to  a  specific 
gravity  of  1.370  for  the  original  Honey).  When 
Honey  is  incinerated  in  small  portions  at  a  time 
in  a  platinum  crucible,  it  should  not  leave  more 
than  0.3  percent,  of  ash.  Honey  has  a  faintly 
acid  reaction  upon  litmus  paper,  and  is  laevo- 
gyrate.  If  5  Gm.  of  Honey  be  dissolved  in  20 
Gm.  of  water,  a  clear  or  nearly  clear  solution 
will  result,  which  should  not  be  rendered  more 
than  faintly  opalescent  by  a  few  drops  of  silver 
nitrate  T.S.  (limit  of  chlorides),  or  of  barium 
chloride  T.S.  (limit  of  sulphates).  If  2  Cc. 
of  a  filtered  solution  of  the  Honey  (1  in  4)  be 
placed  in  a  test-tube  1  Cm.  in  diameter,  and 
1  Cc.  of  absolute  alcohol  be  allowed  to  flow 
down  the  walls  of  the  tube  held  in  an  inclined 
position,  so  as  to  form  an  overlying  layer,  this 
should  remain  clear,  and  the  line  of  contact 
should  not  show  more  than  barely  noticeable 
opalescence,  which  soon  disappears;  a  perma- 
nent milky  zone  should  not  be  produced 
(absence  of  starch  sugar).  If  2  Cc.  of  pure 
concentrated  sulphuric  acid  be  placed  in  a 
test-tube  of  1  Cm.  diameter,  and  0.5  Cc.  of  a 
solution  of  Honey  (1  in  4)  be  allowed  to  flow 
upon  it  so  as  to  form  a  distinct  upper  layer,  no 
colored  line  of  contact  should  show  at  once,  and 
at  the  end  of  one  hour  the  zone  of  contact 
should  be  at  most  yellowish  or  clear  brown; 
a  brownish  color  becoming  nearly  black  at  the 
end  of  half  an  hour  should  not  develop  (ab- 
sence of  cane  sugar).  On  boiling  1  part  of 
Honey  with  5  parts  of  water,  the  resulting  so- 
lution, when  cold,  should  not  be  rendered  blue 
or  green  on  the  addition  of  iodine  T.S.  (ab- 
sence of  starch)."  U.  S.  It  is  essentially  a 
strong  aqueous  solution  of  mixed  dextrose  and 
levulose,  the  mixture  being  improperly  known 

of  a  drachm  (3.9  Gm.)  three  times  a  day  it  caused 
great  increase  of  the  urinary  secretion.  No  disagree- 
able effects  followed  its  use,  except  a  slight  flatulency 
and  looseness  of  the  bowels.  It  is  entirely  pala- 
table and  inoffensive  to  the  stomach.  (A.  J.  P., 
1866.) 

Eucalyptus  Honey,  or  Black  Honey. — This  honey, 
a  detailed  description  of  which  may  be  found  in 
U.  S.  D.,  16th  ed..  appears  to  have  been  not  a 
natural   but  a   sophisticated  article. 
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as  "  glucose,"  and  amounting  generally  to  from 
70  to  80  per  cent.  According  to  Wm.  A.  Selser, 
who  separated  wax  from  honey  on  a  large  scale, 
the  proportion  of  wax  in  the  honey  comb 
averages  1  per  cent.;  from  1500  pounds  he  ob- 
tained 14^  pounds  of  wax  by  actual  experiment. 
(A.  J.  P.,  1904,  267.) 

The  analyses  of  pure,  unadulterated  honey, 
given  in  the  following  table,  show  the  variations 
in  its  composition.  They  were  made  by  J. 
Campbell  Brown   (Analyst,  iii.  269). 


tests,  but  the  safest  method  is  to  determine  the 
sugar  by  the  use  of  Fehling's  solution.  The 
grape  sugar  may  be  determined  directly  in  a 
weighed  quantity  of  honey.  An  equal  weight 
of  the  same  honey  is  boiled  with  2  per  cent,  sul- 
phuric acid,  and  the  sugar  may  be  determined 
after  inversion;  finally  the  dextrin  may  be  de- 
termined in  a  third  portion  by  precipitation 
with  alcohol.  In  pure  honey  the  reduction 
after  inversion  with  acid  is  not  materially  in- 
creased; in  starch  sugar   (artificial  glucose)   it 


Locality. 

Levulose. 

Dextrose. 

8ucrose. 

Wax,  Pollen, 

and  Insoluble 

Matter. 

Ash. 

Water  ex- 
pelled at 
100°  C. 

Water 

expelled 

above 

100°  C. 

and  Loss. 

English 

Welsh 

37.04 
37.66 
37.36 
33.50 
40.43 
37.69 
33.60 
38.29 
36.39 

36.11 
39.24 
42.02 
3(U6 
31.77 
84.61 
84.80 
86.57 
86.04 

None. 
None. 
None. 
None. 
None. 
None. 
2.2  (?) 
None. 
None. 

Good  trace. 

Trace. 

Slight  trace. 

Trace. 

.05 

Nearly  1.0 

2.1 

Good  trace. 

Trace. 

.15 
.14 
.17 
.17 
.15 
.14 
.25 
.11 
.97 

19.10 
16.40 
15.50 
19.11 
19.80 
18.80 
19.46 
17.90 
18.47 

,  7.60 
6.56 

German     

4.95 
11.00 

California 

7.80 
6.86 
7.58 
8.13 

Mexican 

10.03 

The  honey  sugar  may  be  obtained  by  treating 
granular  honey  with  a  small  quantity  of  alcohol, 
which,  when  expressed,  takes  along  with  it  the 
other  ingredients,  leaving  the  crystals  nearly 
untouched.  The  same  object  may  be  attained 
by  melting  the  honey,  saturating  its  acid  with 
calcium  carbonate,  filtering  the  liquid,  (hen  set- 
ting it  aside  to  crystallize,  and  washing  the 
crystals  with  alcohol.  Inferior  honey  usually 
contains  a  large  proportion  of  uncrystallizable 
sugar  and  vegetable  acid.  Diluted  with  water, 
honey  undergoes  the  vinous  fermentation.  In 
warm  weather,  honey  itself,  if  not  very  pure, 
sometimes  ferments,  acquiring  a  pungent  taste 
and  deeper  color.1  The  presence  of  dextrin  in 
pure  honey  seems  to  be  established.  G.  L. 
Spencer  (A.  J.  P.,  1895,  27)  has  found  as  much 
as  4  per  cent,  of  dextrin,  and  Haenle  (Zeit. 
An.  Chem.,  94,  99)  has  found  that  honey  from 
Coniferae  alwavs  contains  dextrin.  Kunnmann 
and  Hilger  (A.  J.  P.,  1896,  570)  state  that 
dextrin  is  present  in  all  honey,  whether  dextro- 
rotatory or  laevo-rotatory,  and  claim  to  have 
identified  it  as  achroo-dextrin.  Starch  is  said 
to  be  occasionally  added  to  the  inferior  kinds 
to  give  them  a  white  appearance.  The  adul- 
teration may  be  detected  by  adding  water, 
which  dissolves  the  honey  and  leaves  the  starch 
at  the  bottom  of  the  vessel.  Dilution  with 
water  may  be  suspected  from  the  greater  thin- 
ness of  the  honey  and  its  want  of  disposition 
to  crystallize. 

Honey  is  largely  adulterated  with  artificial 
glucose.     This  may  be  detected  by  the  official 

1  Mullenhoff  believes  that  the  honey  is  preserved 
In  the  sealed  cells  of  the  comb  by  the  secretion 
with  it  of  a  minute  quantity  of  formic  acid,  and  has 
found  by  experiment  that  the  addition  of  one  part 
of  25  per  cent,  formic  acid  is  sufficient  to  keep 
permanently  250  parts  of  honey,  but  in  this  con- 
nection It  should  be  remembered  that  the  absence 
of  contact  with  the  air  would  account  for  the  pres- 
ervation   of    honey    in    the    comb. 


is  increased.  (Allen.)  According  to  Oscar 
Haenle,  glucose  can  also  be  detected  by  first 
dialyzing  thoroughly  and  then  polarizing,  under 
which  circumstance,  if  glucose  be  present,  rota- 
tion to  the  right  occurs;  if  the  honey  be  pure 
the  light  is  not  affected.  Undialyzed  honey 
ordinarily  polarizes  to  the  left,  but  unadul- 
terated conifer  honeys  are  dextrogyrate.  (P. 
./.,  xxi.) 

Uses. — Honey  possesses  the  same  medicinal 
properties  as  sugar,  but  is  more  disposed  to 
affect  the  bowels.  Though  largely  consumed  as 
an  article  of  food,  it  is  seldom  employed  medic- 
inally, except  as  a  vehicle.  Its  taste  and  de- 
mulcent qualities  render  it  a  useful  addition 
to  gargles,  and  it  is  sometimes  employed  as  an 
application  to  foul  ulcers. 

Off.  Prep. — Mel  Depuratum,  U.  S.,  Br. 

MEL  BORACIS.  Br. 

BORAX  HONEY 

(m6l  bo-ra'cis) 

Mel  Sodii  Boratis.  U.  8.  1870;  Honey  of  Borax, 
Honey  of  Borate  of  Sodium ;  Miel  borate,  Melllte 
de   Borax,  Vr.;  Boraxhonig,   O. 

"Borax,  in  fine  powder,  1  ounce  (Imperial) 
or  50  grammes;  Glycerin,  \  ounce  (Imp.)  or  25 
grammes;  Clarified  Honey,  8  ounces  (Imp.)  or 
400  grammes.     Mix."   Br. 

This  preparation  was  very  properly  dropped 
from  the  U.  S.  Pharmacopoeia  at  the  1880  re- 
vision, as  it  may  well  be  left  to  extemporaneous 
prescription.  The  U.  S.  formula  of  1870  was 
practically  identical  with  the  British  process 
given  above.  Borax  honey  is  used  in  the  thrush 
of  infants  and  in  aphthous  ulcerations  of  the 
mouth. 
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MEL  DEPURATUM.  U.  S.,  Br. 

CLARIFIED  HONEY  [Mel  Des- 
pumatum,  Pharm.   1S90] 

(mel  dep-u-ra'tum) 

"  Honey  of  commerce,  melted  in  a  water-bath, 
and  strained,  while  hot,  through  flannel  pre- 
viously moistened  with  warm  water."  Br. 

Mellite  simple,  Fr.  Cod.;  Miel  despume\  Fr.;  Mel 
depuratum,  P.  O. ;  Gereinigter  Honig,  O. ;  Miele 
depurato,  It.;  Miel  depurada,  iSp. 

"  Honey,  a  convenient  quantity,  Distilled 
Water,  Glycerin,  each,  a  sufficient  quantity. 
Mix  the  Honey  intimately  with  two  percent,  of 
its  weight  of  paper-pulp,  which  has  been  pre- 
viously reduced  to  shreds,  thoroughly  washed 
and  soaked  in  water  and  then  strongly  ex- 
pressed and  again  shredded.  Then  apply  the 
heat  of  a  water-bath,  and,  as  long  as  any  scum 
rises  to  the  surface,  carefully  remove  this. 
Finally,  add  enough  Distilled  Water  to  make 
up  the  loss  incurred  by  evaporation,  strain, 
and  mix  the  strained  liquid  with  five  percent. 
of  its  weight  of  glycerin."    U.  S. 

The  U.  S.  method  of  clarifying  honey  was 
new  as  far  as  the  Pharmacopoeia  was  concerned 
in  1890.  Paper-pulp  is  very  effective  as  a 
clarifying  agent,  and  the  glycerin  offers  some 
protection  to  the  honey  against  change.  Honey 
may  be  made  brilliant  by  hot  filtration  through 
paper.  (See  Remington's  Practice  of  Phar- 
macy, "  Hot  Filtration,"  Fourth  Edition,  p. 
214.) 

Honey,  by  the  heat  of  the  water  bath,  be- 
comes so  fluid  that  the  wax  and  other  lighter 
impurities  which  it  contains  rise  to  the  surface 
and  may  be  skimmed  off,  while  the  heavier 
substances  which  may  have  been  accidentally  or 
fraudulently  added,  such  as  sand  or  other  earth, 
sink  to  the  bottom.  It  is  officially  required 
that  "  Clarified  Honey  should  conform  to  the 
tests  of  purity  given  under  Mel."  U.  S.  A 
neat  method  of  separating  is  described  in 
N.  B.,  Feb.  1880.  It  is  as  follows :  "  Pour  the 
honey  into  a  perfectly  clean  cylindrical  vessel, 
with  straight  sides,  rather  narrow,  and  having 
a  small  lip  at  the  open  margin,  and  heat  the 
vessel  on  a  water-bath.  When  the  water  is  hot, 
pour  enough  honey  into  the  vessel  to  fill  it  to 
within  about  1  inch  of  the  edge,  and  allow 
it  to  remain  at  rest  in  the  water-bath,  at  a 
moderate  heat,  for  about  one  hour.  During  this 
time,  most  of  the  impurities  will  rise  to  the 
top,  while  some  others  may  sink  to  the  bottom. 
Now  remove  the  vessel  very  carefully  from  the 
water-bath,  and  pour  on  top  of  the  hot  honey, 
very  gently,  a  sufficient  amount  of  cold  water 
to  fill  the  vessel  completely.  This  will  cause  all 
the  impurities  floating  on  the  honey  to  rise  at 
once  to  the  top  of  the  cold  water,  where  they 
will  often  solidify  to  a  tough  skin  or  cake, 
which  may  be  taken  off  without  difficulty.  Then 
pour  off  the  water  through  the  lip,  remove  the 
last  remnants,  if  necessary,  by  means  of  blotting 
paper,  and  filter  the  honey  through  a  piece  of 


well-washed,  wetted,  and  dense  white  flannel. 
The  resulting  product — if  the  honey  be  pure — 
will  be  very  brilliant."  The  French  Codex  sim- 
ply directs  four  pounds  of  white  honey  to  be 
heated  with  one  pound  of  water,  evaporated, 
skimmed,  clarified  by  paper  pulp,  and  then 
strained  through  flannel.  Sp.  gr.  1.27.  The 
British  Pharmacopoeia  describes  it  as  "  a  viscid 
translucent  liquid  of  a  light -yellowish  or  brown- 
ish-yellow color,  gradually  becoming  partially 
crystalline  and  opaque.  It  has  a  character- 
istic odor  and  very  sweet  taste.  Incinerated  it 
should  not  yield  more  than  0.25  per  cent,  of 
ash,  the  solution  of  which  in  water  acidulated 
with  nitric  acid  should  not  afford  more  than  a 
slight  turbidity  with  solution  of  barium  chloride 
(absence  of  more  than  traces  of  sulphates).  It 
should  yield  no  characteristic  reaction  with  the 
iodine  test  for  starch."   Br. 

The  following  method  of  clarifying  honey  is 
recommended  by  Andre  von  Hirschberg.  Boil 
25  pounds  of  honey,  to  which  half  the  quantity 
of  water  has  been  added,  with  a  pulp  obtained 
by  stirring  three  sheets  of  white  blotting  paper 
with  water,  over  a  slow  fire,  till  the  paper  is 
reduced  to  minute  fibres.  When  the  mixture 
cools,  put  it  into  a  woollen  filtering  bag,  previ- 
ously moistened,  and  allow  the  honey  to  pass. 
It  comes  away  quite  clear.  The  pulp  may  then 
be  washed,  and  the  dark  liquid  evaporated  by 
a  water  bath  to  the  proper  consistence.  (P.  J., 
ix.)  Another  process,  recommended  by  A. 
Hofmann,  is  to  dissolve  28  pounds  of  honey  in 
twice  its  weight  of  water,  heat  the  solution 
to  the  boiling  point,  and  then  add  a  solution 
of  three  drachms  of  gelatin  in  three  times  its 
weight  of  water,  and  afterwards  an  aqueous 
solution  of  one  drachm  of  tannin,  or  an  in- 
fusion of  two  drachms  of  galls.  The  mixture 
is  to  be  well  stirred,  and  kept  hot  for  an  hour. 
Lastly,  seven-eighths  of  the  honey  may  be 
drawn  off  clear,  the  remainder  filtered  through 
flannel,  and  the  whole  evaporated.  (Ibid.,  xv. 
121.)  The  use  of  tannin  is  objectionable,  how- 
ever, on  account  of  its  solubility  in  honey,  and 
the  danger  of  honey  so  purified  reacting 
when  brought  in  contact  with  ferric  salts.  (For 
other  processes  of  purifying  honey,  see  14th 
edition  of  this  work,  p.  1321,  and  A.  J.  P.,  1877, 
p.  19;  also  1879,  pp.  193,  598;  and  1880, 
p.  132.)  Heugel's  method  is  to  mix  two  pounds 
each  of  honey  and  water  with  a  half-ounce  of 
magnesium  carbonate,  frequently  agitate  for 
two  or  three  hours,  filter  through  doubled  white 
filtering  paper,  boil  slowly,  remove  the  scum 
carefully,  and  evaporate  upon  a  steam  bath  to 
a  syrupy  consistence.  Dieterich  recommends 
the  following  process :  Mix  the  honey  with  suffi- 
cient water  (the  amount  depending  on  the  con- 
sistence), heat  for  about  seven  hours  on  a  water 
bath,  and  clarify  it  with  5  per  cent,  of  its 
weight  of  powdered  talc,  neutralize,  if  neces- 
sary, with  magnesium  carbonate;  allow  to  de- 
posit, filter,  add  a  few  drops  of  acetic  acid, 
and  evaporate  to  the  proper  specific  gravity. 
(Ph.  Ztg.,  93,  712.) 
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Honey  clarified  with  calcium  carbonate  and 
animal  charcoal,  or  as  in  the  first  process  de- 
scribed, is  as  clear  and  colorless  as  syrup  made 
with  sugar,  but  still  retains  a  peculiar  flavor. 
It  is  less  disposed  to  ferment  than  crude  honey, 
and  is  said  not  to  be  so  liable  to  produce  grip- 
ing pain  when  swallowed. 

Dose,  one  to  four  fluidraehms  (3.75  to  15 
Cc). 

Off.  Prep. — Confectio  Piperis,  Br.;  Confectio 
Rosae,  U.  B.j  Hydrargyrum  cum  Creta,  U.  8.; 
Massa  Ferri  Carbonatis.  U.  S.;  Mel  Boracis,  Br.; 
Mel  Rosae,  V.  8.;  Oxymel,  Br.;  Oxymel  Scillae,  Br. 

MEL  ROS>E.  U.  S. 

HONEY  OF  ROSE 

(mel  ro'sae) 

Mellitum  Rosa  turn  ;  Mellite  de  Rose  rouge,  Fr.  Cod. ; 
Miel  Rosat,  Fr.;  Mel  Rosatum.  P.  <?. ;  Rosenhonig, 
6'.;    Mlele   rosato,    It. ;    Miel   de    rosae,    tfp. 

* "  Fluidextract  of  Rose,  one  hundred  and 
twenty  cubic  centimeters  [or  4  fluidounces.  28 
minims];  Clarified  Honey,  a  sufficient  quantity, 
to  make  one  thousand  grammes  [or  35  ounces 
av.,  120  grains].  Into  a  tared  vessel  introduce 
the  Fluidextract  of  Rose,  then  add  enough 
Clarified  Honey  to  make  the  contents  weigh 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains],  and  mix  thoroughly."    U.  8. 

Though  one  of  the  official  preparations  in  the 
London  and  Edinburgh  Pharmacopoeias,  the 
Honey  of  Rose  has  been  dropped  in  the  British. 
The  U.  S.  formula  is  based  on  that  of  Grahame. 
(See  A.  J.  P.,  1859,  p.  443.)  As  is  well  known, 
honey  of  rose  deposits  honey  sugar  upon  stand- 
ing even  but  a  short  time.  Touflet  (Ph.  Cen- 
tralh.,  xxxvi.  307)  obviates  this  precipitation 
in  the  following  manner:  Take  of  Powdered 
Rose  Leaves,  25  parts ;  Alcohol,  sp.  gr.  0.875,  75 
parts;  Honey,  SO  parts;  Sugar,  .'54  parts.  Per- 
colate the  rose  leaves  with  the  alcohol,  filter  and 
distil  off  the  filtrate  to  40  parts.  To  this  add 
the  honey  and  sugar,  and  bring  to  the  boiling 
point.  Honey  of  rose  forms  a  pleasant  addi- 
tion to  the  gargles  employed  in  inflammation 
and  ulceration  of  the  mouth  and  throat. 

Dose,  one  fluidrachm  (3.75  Cc). 

Off.   Prep. — Massa  Hydrargyri,   U.  8. 

MENTHA  PIPERITA.  U.  S. 

PEPPERMINT 

(men'tha  pip-e-rl'ta) 

"  The  dried  leaves  and  flowering  tops  of 
Mentha  piperita  Linne  (Fam.  Labiatce)."   U.  S. 

Brandy  Mint.  Lamb  Mint :  Menthe  poivre>,  Fr. 
Cod. ;  Folia  Mentha?  Piperita?.  P.  O. ;  Pfefferminz- 
blatter,    Pfeffermiinze,    G.;    Menta    piperita.    It.,    Sp. 

The  genus  Mentha  comprises  at  least  fifteen 
species,  of  which  there  are  also  a  great  many 
varieties.  M.  piperita,  L.  (1753),  also  Smith 
(1800), — the  most  important  member  of  this 
genus,  was  long  ago  cultivated  by  the  Egyptians, 


and  is  now  grown  in  considerable  amounts  in 
Europe,  North  America,  and  Eastern  Asia.  It 
is  also  found  growing  wild  in  other  parts  of 
the  world,  as  South  America  and  Australia. 
The  oldest  existing  peppermint  district  is  in 
the  neighborhood  of  Mitcham  (Surrey),  Eng- 
land. In  some  parts  of  the  United  States,  es- 
pecially in  Michigan,  the  western  part  of  New 
York,  Ohio  and  Indiana,  it  is  largely  culti- 
vated.1 On  the  continent  of  Europe  other 
species  of  Mentha  (particularly  M.  arvensis) 
grow  with  M.  piperita,  deteriorating  the  pro- 
duct. In  America  other  plants  (as  Erigeron 
canadensis  and  Erechthites  hieracifolia)  cause 
the  same  trouble.  Besides  M.  piperita  other 
species  are  cultivated,  as  some  Asiatic  varieties 
of  M.  arvensis,  M.  spicata,  M.  longi folia  (var. 
undulata),  M.  gentilis,  M.  dalmatica,  and  M. 
Pulegium.  For  an  account  of  the  cultivation 
of  peppermint  in  Russia  see  Proc.  A.  Ph. 
A.,  1902,  831. 

Mentha  piperita,  L.,  Sp.  PI.  (1753)  576; 
Willd.,  Sp.  Plant,  iii.  79;  B.  &  T.  203;  Carson, 
Illust.  of  Med.  Bot.,  ii.  16,  pi.  63. — Peppermint 
is  a  perennial  herbaceous  plant,  with  a  creeping 
root,  and  quadrangular,  channelled,  purplish, 
somewhat  hairy  stems,  branched  towards  the 
lop,  and  about  two  feet  in  height.  The  leaves 
are  about  two  inches  long,  opposite,  petiolate, 
ovate,  senate,  pointed,  smoother  on  the  upper 
than  on  the  under  surface,  and  of  a  dark  green 
color,  which  is  paler  beneath.  The  flowers  are 
small,  purple,  and  in  terminal  obtuse  spikes, 
interrupted  below,  and  cymosely  arranged.  Late 
in  the  season,  the  growth  of  the  lateral  lower 
branches  often  gives  to  the  inflorescence  the 
appearance  of  a  corymb.  The  calyx  is  tubular, 
furrowed,  and  five-toothed,  often  purplish;  the 
corolla  is  purplish,  tubular,  with  its  border 
divided  into  four  segments,  of  which  the  upper- 
most is  broadest,  and  notched  at  its  apex.  The 
four  short  stamens  are  concealed  within  the 
tube  of  the  corolla;  the  style  projects  beyond 
it.  and  terminates  in  a  bifid  stigma.  The  plant 
should  be  cut  for  medicinal  use  in  dry  weather, 
in  August,  about  the  period  of  the  expansion 
of  the  flowers.  John  C.  Umney  points  out 
differences  between  white  and  black  peppermint 
in  P.  J.,  1896,  123.  For  a  paper  on  the  his- 
tology of  powdered  peppermint  by  Smith  Ely 
Jelliffe  see  D.  C,  1899,  252. 

Properties. — It  is  officially  described  as 
follows :  "  Branches  quadrangular,  with 
scattered,  deflexed  hairs;  leaves  petiolate, 
ovate-lanceolate,  3  to  8  Cm.  long,  acute,  sharply 
serrate,  light  or  dark  green;  flower-whorls  in 
oblong  or  oval  spikes  which  are  usually  com- 
pact, or  somewhat  interrupted  at  the_  base,  1  to 
1.5  Cm.  broad,  l-ounded  at  the  summit,  when  in 
fruit  becoming  3  to  7  Cm.  long;  calyx  tubular, 
5-toothed  and  often  purplish;  corolla  small, 
purplish,  and  4-lobed;  stamens  four,  short  and 

1  For  an  interesting  account  of  the  distribution 
of  the  peppermint  culture  in  the  United  States 
and  the  amount  of  oil  produced  in  1897,  see  Schim- 
mel    <t    Co.'s    Report    for    October,    1897,    40. 
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equal;  odor  strong  and  characteristic ;  taste  pun- 
gent and  cooling."  U.  S.  The  herb,  both  in  the 
recent  and  in  the  dried  state,  has  a  peculiar, 
penetrating,  grateful  odor.  There  is  sometimes 
difficulty  in  distinguishing  between  the  leaves  of 
M.  piperita  and  those  of  M.  spicata.  According 
to  Joseph  Schrenk,  crystals  can  always  be 
found  in  the  glandular  hairs  of  the  peppermint, 
but  are  absent  in  those  of  the  spearmint.  The 
crystals  are  doubly  refractive,  and  so  trans- 
parent that  sometimes  a  polariscope  is  neces- 
sary for  their  easy  detection.  These  crystals 
have  been  thought  to  be  menthol,  but  they 
seem  not  to  dissolve  in  alcohol,  and  their  nature 
remains  doubtful.  The  taste  of  the  herb  is 
aromatic,  warm,  pungent,  camphorous,  bitterish, 
and  attended  with  a  sensation  of  coolness  when 
air  is  admitted  into  the  mouth.  These  prop- 
erties depend  on  a  volatile  oil,  of  which  from 
1  to  1.25  per  cent,  can  be  obtained  from  the 
herb.  The  leaves  are  said  to  contain  a  little 
tannic  acid.  The  virtues  of  the  herb  are  im- 
parted to  water,  and  more  readily  to  alcohol. 

Uses. — Peppermint  is  an  aromatic  stimulant, 
much  used  to  allay  nausea,  relieve  spasmodic 
pains  of  the  stomach  and  bowels,  expel  flatus, 
or  cover  the  taste  or  qualify  the  nauseating  or 
griping  effects  of  other  medicines.  The  medi- 
cine is  rarely  used  in  infusion.  (See  Oleum 
Menthce  Piperitce.) 

Dose,  one  drachm  (3.9  Gm.). 

Off.  Prep Spiritus  Menthae  Piperita?,  U.  8. 

MENTHA  VIRIDIS.  U.  S. 

SPEARMINT 

(men'tha  vir'i-dis) 

"  The  dried  leaves  and  flowering  tops  of 
Mentha  spicata  Linne  (Mentha  viridis  Linne) 
(Fam.  Labiates)."   U.  S. 

Herba  Mentb.se  Acuta?  (vel  Romanae)  ;  Brown, 
Lamb,  Garden,  or  Mackerel  Mint ;  Menthe  verte, 
Fr.  God.;  Menthe  romaine,  Baume  vert,  Menthe  a 
6pi,   Fr.;   Grime  Miinze,    Romische   Minze,    O. 

Mentha  spicata,  L.,  Sp.  PI.  (1753)  576.— 
Mentha  viridis,  L.,  Sp.  PL  (1763)  804;  Willd., 
Sp.  Plant,  iii.  76;  B.  &  T.  302.  M.  spicata, 
var.  viridis,  L.   (1753). 

Spearmint,  sometimes  called  simply  mint, 
differs  from  M.  piperita  chiefly  in  having  ses- 
sile or  nearly  sessile,  lanceolate,  naked  leaves; 
elongated,  interrupted,  panicled  spikes;  seta- 
ceous bracts;  and  stamens  longer  than  the  tube 
of  the  corolla.  It  is  a  native  of  Europe  and 
Asia,  and  naturalized  in  waste  places  from 
Nova  Scotia  and  Ontario  to  Minnesota  and 
Kansas  in  the  West  and  Florida  in  the  South 
United  States.  It  is  also  cultivated  for 
domestic  use  and  for  the  sake  of  its  oil.  Its 
flowering  season  is  August.  The  dried  herb  is 
officially  described  as  "  closely  resembling  Pep- 
permint (see  Mentha  Piperita),  but  the  leaves 
usually  sessile  and  lanceolate,  the  flower-spikes 
usually    slender,     interrupted,     cylindrical,    or 


crowded,  conical  at  the  apex,  5  to  8  Mm.  thick, 
becoming  when  in  fruit  5  to  10  Cm.  long;  the 
stamens  rather  long;  odor  and  taste  resembling, 
but  distinguishable  from  those  of  Peppermint." 
U.  S.  The  taste  and  odor  are  retained  for  some 
time  by  the  dried  plant.  They  depend  on  a  vol- 
atile oil.  (See  Oleum  Mentha  Viridis.)  Medic- 
inally this  oil  acts  like  the  oil  of  peppermint. 

Dose,  one  drachm  (3.9  Gm.). 

Off.  Prep. — Spiritus  Menthae  Viridis,  U.  8. 

MENTHOL.  U.  S.,  Br. 

MENTHOL 

( men'thol ) 

C10H19OH  =  154.98 

"A  secondary  alcohol  [CeHsKCHs)  (OH)  (Ca 
H7)l :  3 :  4],  obtained  from  the  oil  from  Mentha 
piperita  Linne,  or  other  peppermint  oils.  Men- 
thol should  be  kept  in  well-stoppered  bottles, 
in  a  cool  place."  U.  S.  "A  crystalline  sub- 
stance, C6H9.OH.CH3.C3H7,  obtained  by  cooling 
the  oil  distilled  from  the  fresh  herb  of  Mentha 
arvensis,  DC,  vars.  piperaseens  et  glabrata, 
Holmes;  and  of  Mentha  piperita,  Sm."    Br. 

Pipmenthol,  Peppermint  Camphor ;  Menthol,  Fr. 
Cod.  ;  Camphre  de  Menthe,  Mentholum,  Fr. ;  Men- 
tholum,  P.  O.;  Menthol,  Pfefferminzkampher,  Mentha- 
Kampher,  Pip-menthol,  O. ;  Mentolo,  It. ;  Mentol,  Sp. 

Menthol  was  admitted  to  the  Br.  Pharmaco- 
poeia of  1885,  and  was  one  of  the  new  official 
substances  of  the  U.  S.  Pharmacopoeia  1890. 
Menthol,  or  peppermint  camphor,  may  be  ob- 
tained from  either  American  or  Japanese  oil 
of  peppermint  by  cooling  the  oil  to  a  very  low 
temperature,  when  the  menthol  crystallizes  out, 
often  in  a  dense  mass;  the  adhering  oil  may 
be  separated  by  expression.  Menthol  may  also 
be  obtained  by  fractional  distillation,  and  there 
is  reason  to  believe  that  the  oil  of  peppermint 
of  commerce  is  often  contaminated  with  the 
dementholized  oil.  A  larger  yield  of  menthol 
is  obtained  from  Japanese  or  Chinese  oils,  and 
for  this  reason  Japanese  menthol  is  largely 
found  in  commerce.  It  is  practically  identical 
with  American  menthol,  differing,  however,  in 
the  character  of  its  crystals,  which  occur  in 
small  prisms  instead  of  in  long  needles. 

Properties. — The  U.  S.  P.  describes  it  as  in 
"  colorless,  acicular  or  prismatic  crystals  hav- 
ing a  strong  and  pure  odor  of  peppermint,  and 
a  warm,  aromatic  taste,  followed  by  a  sensation 
of  cold  when  air  is  drawn  into  the  mouth. 
Menthol  is  only  slightly  soluble  in  water,  but 
imparts  to  the  latter  its  odor  and  taste.  It  is 
freely  soluble  in  alcohol,  ether,  and  chloro- 
form. It  melts  at  43°  C.  (109.4°  F.)  to  a 
colorless  liquid,  boils  at  212°  C.  (413.6°  F.), 
and  volatilizes  slowly  at  the  ordinary  tem- 
perature. When  it  is  triturated  with  about 
an  equal  weight  of  camphor,  thymol,  or  hy- 
drated  chloral,  the  mixture  becomes  liquid. 
Its  alcoholic  solution  is  neutral  to  litmus  paper, 
and    is    laevogyrate.    If    a    little    Menthol    be 
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heated  in  an  open  dish,  on  a  water-bath,  it 
should  gradually  volatilize  without  leaving  any 
residue  (absence  of  wax,  paraffin,  or  inorganic 
substances).  If  a  few  crystals  of  Menthol  be 
dissolved  in  1  Cc.  of  glacial  acetic  acid,  and 
then  3  drops  of  sulphuric  acid  and  1  drop  of 
nitric  acid  added,  no  green  color  should  be 
produced  (absence  of  thymol)."  U.  S.  "Melt- 
ing point  107.6°  F.  (42°  C.) ;  it  should  not 
exceed  109.4°  F.  (43°  C).  It  has  the  odor 
and  flavor  of  peppermint,  producing  a  sensa- 
tion of  warmth  on  the  tongue,  and,  if  air 
is  inhaled,  a  sensation  of  coolness.  It  is  very 
slightly  soluble  in  water,  but  readily  soluble 
in  alcohol  (90  per  cent.),  the  solutions  having 
a  neutral  reaction.  Boiled  with  sulphuric  acid 
diluted  with  half  its  volume  of  water,  Menthol 
acquires  an  indigo-blue  or  ultramarine  color, 
the  acid  becoming  brown.  It  should  be 
entirely  volatilized  by  the  heat  of  a  water- 
bath."   Br. 

Menthol  belongs  to  the  class  of  camphors. 
Its  formula  may  be  written  C10H19OH,  as  it 
is  recognized  as  being  a  saturated  secondary 
alcohol.  Chromium  trioxide  oxidizes  menthol 
to  dextro-  and  Icevo-menthone,  CioHisO,  which 
is  the  ketone  corresponding.  The  menthones 
are  liquids,  with  an  odor  resembling  that  of 
peppermint.  They  boil  at  207°  C.  Distilla- 
tion with  zinc  chloride  or  phosphoric  anhydride 
changes  menthol  into  liquid  menthene,  CioHis, 
boiling  at  167°  C.  (See  papers  by  Kremers, 
Urban,  and  Richtmann  on  the  menthol  group, 
Proc.  A.  Ph.  A.,  1893,  185;  also  1896,  200.) 
Menthol  has  been  grossly  adulterated  with 
spermaceti,  paraffin,  etc.,  and,  after  being 
compressed  into  pencils  or  cones,  sold  as  a 
local  panacea  for  headache  and  neuralgia. 

Uses. — According  to  Pellacani,  menthol  is  a 
spinal  and  motor  nerve  trunk  paralyzant  de- 
stroying both  motility  and  sensibility.  It  also 
acts  upon  the  sensory  nerves.  It  is  germi- 
cidal and  resembles  phenol  in  its  general 
medicinal  action.  It  is  sometimes  adminis- 
tered as  an  intestinal  antiseptic  but  is  chiefly 
used  externally,  especially  as  a  local  anaesthetic 
application  for  the  relief  of  neuralgic  pains, 
toothache,  sciatica,  etc.  When  it  is  applied  in 
solid  form  to  the  skin  it  produces  a  burning 
pain,  associated  with  a  sensation  of  cold  and 
some  benumbing  of  the  skin,  and  it  is  chiefly 
used  in  the  shape  of  cones  without  dilution. 
In  this  way  it  has  had  a  very  wide  popularity 
in  the  treatment  of  headache,  neuralgia,  and 
superficial  pains  of  various  character,  but  is 
at  present  not  so  much  used  as  formerly. 
According  to  S.  A.  Russel,  an  ethereal  solution 
of  the  strength  of  from  10  to  50  per  cent, 
applied  two  or  three  times  a  day  has  a  remark- 
able power  of  controlling  superficial  inflamma- 
tions, such  as  boils,  carbuncles,  etc.  Its  solu- 
tion (from  two  to  ten  grains  in  a  fluidounce  of 
water)  is  said  to  be  effective  in  pruritus  ani, 
chronic  painful  eczemas,  urticaria,  etc.  It  is 
also  largely  used  as  a  local  remedy  in  the  treat- 
ment of  inflammations  about  the  mouth,  such 


as  stomatitis,  angina,  tonsillitis,  etc.,  dissolved 
in  liquid  petrolatum,  two  grains  to  the  fluid- 
ounce,  or  in  troches. 

Dose,  one  to  two  grains  (0.065  to  0.13  Gm.). 

Off.  Prep. — Emplastrum  Menthol,  Br. 

METHYLIS  SALICYLAS.  U.  S. 

METHYL  SALICYLATE 

[Methyl  Salicylas,  Pharm.  1890,  Synthetic  Oil  of 

Gaultheria,  Synthetic  Oil  of  Wintergreen] 

(meth'yl-Is    sal-j-cy'las) 

CH3C7H503  =  150.92 

"An  ester  [C6H4(0H)C00CHsl  :  2],  pro- 
duced synthetically;  it  is  the  principal  con- 
stituent of  Oil  of  Gaultheria  and  Oil  of 
Betula.  For  flavoring  purposes,  Oil  of  Gaul- 
theria, Oil  of  Betula,  and  Methyl  Salicylate 
may  be  regarded  as  identical  products.  It 
should  be  kept  in  well-stoppered  bottles,  pro- 
tected from  light."    U.  S. 

Salicylate  de  Melhyle,  Fr. ;  Methylsalicylat,  Kiinst- 
liches    Wintergriinol,    O. 

Methyl  salicylate,  or  artificial  oil  of  win- 
tergreen, was  introduced  into  the  U.  S.  P. 
1890  largely  because  of  its  extensive  use  and 
on  account  of  its  being  a  valuable  synthetic; 
it  is  asserted  that  it  can  be  produced  of  more 
uniform  quality  and  is  more  definite  and  cer- 
tain in  its  action  than  either  the  oil  from 
gaultheria  or  the  oil  from  birch,  which  are 
natural  oils.  (See  A.  J.  P.,  1889,  p.  398;  Ph. 
Rund.,  1889,  283;  see  also  1892,  p.  7,  9.) 
Methyl  salicylate  may  be  made  by  distilling 
salicylic  acid,  or  a  salicylate,  with  methyl  alco- 
hol and  strong  sulphuric  acid.  The  following 
process  was  devised  by  G.  M.  Beringer  (A. 
J.  P.,  1887,  p.  8).  Dissolve  half  an  ounce  of 
salicylic  acid  in  two  fluidounces  of  absolute 
methyl  alcohol,  then  gradually  add  one  fluid- 
ounce  of  sulphuric  acid;  warm  gently  for 
twenty-four  hours,  then  distil  from  a  retort 
into  which  a  current  of  steam  is  introduced. 
The  distillate  is  to  be  well  washed,  and  sepa- 
rated by  decantation.  The  odor  improves  with 
age.  Methyl  salicylate  has  been  found  in  a 
great  number  of  plants.  (See  A.  J.  P.,  1898, 
412;  Ph.  Rev.,  1898,  130;  Schim.  Rep.,  1898, 
45;  1899,  46.) 

Properties. — Methyl  salicylate  is  officially  de- 
scribed as  "  a  colorless  liquid,  having  a  charac- 
teristic, strongly  aromatic,  wintergreen  odor, 
and  a  sweetish,  warm,  and  aromatic  taste. 
Specific  gravity:  1.180  to  1.185  at  25°  C.  (77° 
F.),  according  to  the  amount  of  moisture 
present.  Boiling  point:  219°  to  221°  C. 
(426.2°  to  429.8°  F.).  It  is  optically  inactive. 
Sparingly  soluble  in  water;  soluble,  in  all  pro- 
portions, in  alcohol,  glacial  acetic  acid,  and  car- 
bon disulphide.  The  alcoholic  solution  is  neu- 
tral or  slightly  acid  to  litmus  paper.  If  a 
drop  of  Methyl  Salicylate  be  shaken  with  a 
little    water,    and    a    drop    of    ferric    chloride 
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T.S.  subsequently  added,  a  deep  violet  color 
will  be  produced.  When  heated  on  a  water- 
bath,  in  a  flask  provided  with  a  suitable  con- 
denser, it  should  yield  no  distillate  having  the 
characteristics  of  alcohol  or  chloroform.  If 
to  1  Cc.  of  Methyl  Salicylate,  contained  in  a 
capacious  test-tube,  10  Cc.  of  sodium  hy- 
droxide T.S.  be  added,  and  the  mixture 
agitated,  a  bulky,  white,  crystalline  precipitate 
will  be  produced;  then,  if  the  test-tube,  loosely 
corked,  be  allowed  to  stand  in  boiling  water  for 
about  five  minutes,  with  occasional  agitation, 
the  precipitate  should  dissolve,  and  form  a 
clear,  colorless  or  faintly  yellowish  solution, 
without  the  separation  of  any  oily  drops,  either 
on  the  surface  or  at  the  bottom  of  the  liquid 
(absence  of  volatile  oils,  or  of  petroleum).  If 
the  alkaline  liquid  thus  obtained  be  subse- 
quently diluted  with  about  three  times  its 
volume  of  water,  and  a  slight  excess  of  hy- 
drochloric acid  added,  a  white,  crystalline  pre- 
cipitate will  be  produced  which,  when  collected 
on  a  filter,  washed  with  a  little  water,  and  re- 
crystallized  from  hot  water,  should  respond 
to  the  tests  of  identity  and  purity  given  under 
Acidum  Salicylicum  (absence  of  methyl  ben- 
zoate,  etc.)."  V.  S. 

Uses. — So  far  as  is  known,  the  physiological 
and  remedial  properties  of  the  artificial  oil 
of  gaultheria  do  not  differ  from  those  of  the 
natural  product.     (See  Oleum  Gaultheriee.) 

Dose,  fifteen  to  thirty  minims  (0.9  to  1.8  Cc). 

Off.  Prep. — Cataplasma  Kaolini,    77.  S. 

METHYLTHIONINCE   HYDRO- 
CHLORIDUM.   U.  S. 

METHYLTHIONINE  HYDROCHLORIDE 
METHYLENE  BLUE 

( meth-yl-thi  o-ni'nse    hy-drQ-phlo'rj-dum ) 

C16H18X3SC1  =  317.36 

"  Tetramethylthionine  Hydrochloride,  ob- 
tained by  the  action  of  hydrogen  sulphide  upon 
an  oxidation  product  of  para-amido-dimethyl- 
aniline."    U.  S. 

Chlorhydrate  de  Tetramethylthionine,  Fr. ;  Tetra- 
methylthioninchlorid,    Methylen    Blau,    O. 

This  synthetic  dye  color  belongs  to  the 
class  of  thiazines  or  dyestnffs  in  which  two 
benzene  nuclei  are  united  by  a  nitrogen  atom 
and  a  sulphur  atom.  Methylene  blue  was  dis- 
covered by  Caro  in  1876,  and  was  made  by  the 
oxidation  of  p-amido-dimethyl  aniline  in  the 
presence  of  hydrogen  sulphide.  Both  the 
hydrochloride  of  the  base  and  the  zinc  ehlo- 
ride  double  salt  of  the  same  are  known  by 
the  name  of  methylene  blue.  It  is  only  the 
former  that  is  used  in  medicine  and  con- 
stitutes the  official  salt.  Methylene  Blue  must 
not  be  confounded  with  methyl  blue,  a  dark 
blue  powder  which  is  used  as  an  antiseptic; 
the  latter  is  sodium  triphenyl-pararosaniline- 
sulphonate. 


Properties. — Methylene  blue  is  officially  de- 
scribed as  "  a  dark  green,  crystalline  powder, 
or  in  the  form  of  prismatic  crystals  having 
a  bronze-like  lustre.  It  is  readily  soluble  in 
water  and  somewhat  less  readily  in  alcohol, 
the  solutions  having  a  deep  blue  color.  The 
addition  of  hydrochloric  acid  to  its  aqueous 
solution  changes  the  color  to  a  lighter  shade 
of  blue.  The  addition  of  sodium  hydroxide 
T.S.  to  the  aqueous  solution  changes  the  color 
to  a  purplish  shade,  and  if  added  in  excess,  pro- 
duces a  precipitate  having  a  dull  violet  color. 
The  dry  powder  dissolved  in  sulphuric  acid 
containing  powdered  zinc  produces  a  solution 
which,  upon  standing,  is  gradually  decolorized. 
Two  Gm.  of  Methylthionine  Hydrochloride, 
when  ignited,  should  leave  not  more  than  0.008 
Gm.  of  residue,  which  should  be  free  from 
zinc  oxide  (absence  of  commercial  dye,  and 
other  mineral  impurities).  Two  Gm.  of 
Methylthionine  Hydrochloride  ignited  with  dry 
sodium  carbonate  and  potassium  nitrate  should 
leave  a  residue  which  should  not  respond  to 
the  Modified  Gutzeit's  Test  for  arsenic  (see 
Part  III,  Test  No.  17)."  U.  S. 

Uses. — When  taken  internally  methylene 
blue  is  absorbed  and  eliminated  chiefly  from 
the  kidneys,  coloring  the  urine  blue.  In  thera- 
peutic doses  it  produces  no  symptoms,  and 
we  know  of  no  recorded  cases  of  poisoning  with 
the  pure  article.  It  is  a  feeble  antiseptic  and 
has  been  used  to  a  considerable  extent  in 
gonorrhoea,  cystitis  and  pyelitis,  but  its  value 
is  certainly  not  great.  As  an  analgesic,  it  has 
been  employed  to  a  considerable  extent  in 
neuralgia,  locomotor  ataxia,  etc.,  but  is  in- 
ferior to  other  aniline  derivatives.  In  1891, 
Ehrlich  and  Guttmann  (B.  K.  W.,  xxviii),  led 
by  its  power  as  a  staining  agent  over  the 
malariae  Plasmodium,  suggested  its  practical 
use  as  an  antiperiodic,  and  its  value  as  such  is 
well  established.  In  425  cases  collected  by 
H.  C.  Wood,  Jr.,  there  were  85  per  cent,  of 
recoveries.  It  does  not  produce  disturbances 
of  the  special  senses  or  of  the  gastro-intestinal 
tract,  and  therefore  may  be  preferable  to 
quinine  in  aural  or  gastro-intestinal  affections. 
Further,  on  account  of  its  lack  of  action  upon 
the  kidney,  it  is  especially  valuable  in  those 
forms  of  malaria  accompanied  with  hematuria, 
the  so-called  "  black  water  fever."  If  the 
statement  of  Iwanoff,  that  it  especially  acts 
upon  the  adult  forms  of  Plasmodium  be  cor- 
rect, it  should  be  especially  valuable  in  chronic 
malaria,  and  experience  may  prove  that  the 
best  treatment  of  this  condition  is  the  admin- 
istration of  full  doses  of  quinine  at  intervals 
of  seven  days,  with  the  continuous  use  of 
the  methylene  blue. 

Methylene  blue  is  preferably  administered  in 
capsule.  In  malaria  from  ten  to  twenty  grains 
(0.65  to  1.3  Gm.)  may  be  given  in  the  course 
of  a  day  for  ten  days,  and  after  this  six  to  ten 
grains  (0.4  to  0.65  Gm.)  a  day  for  two  weeks. 
In  obstinate  cases  a  full  dose  of  quinine  may  be 
exhibited    every    seventh    day,    the    methylene 
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blue  being  omitted.  The  staining  action  of 
methylene  blue  upon  any  portion  of  the  body 
or  clothing  with  which  it  may  come  in  contact, 
and  its  color  effect  upon  the  urine,  should 
always  be  explained  to  the  patient. 
Dose,  two  to  five  grains  (0.13  to  0.32  Gm.). 

MEZEREUM.  U.  S.  (Br.) 

MEZEREUM 

( me-ze're-um ) 

"  The  dried  bark  of  Daphne  Mezereum 
Linne,  and  of  other  European  species  of  Daphne 
(Fam.  Thymeleacecz) ."  U.  S.  "  The  dried  bark 
of  Daphne  Mezereum,  Linn.,  or  of  Daphne 
Laureola,  Linn.,  or  of  Daphne  Gnidium,  Linn." 
Br. 

Mezerei  Cortex,  Br.,  Mezereon  Bark ;  Cortex 
Mezerei.  Cortex  Thymelese  (vel  Coccognidii)  ;  Dwarf 
Hay,  Wild  Pepper,  Spurge-flax,  Spurge-olive,  Magell ; 
M6z6reon  ou  Pois  gentil,  Fr.  Cod.;  Laureole,  Thy- 
melee,  Fr. ;  Kellerhals,  Seidelbastrlnde,  Kellerhais- 
rlnde,  O.;  Mezereo,  It.;  Mecereon,  Sp. 

All  the  species  of  Daphne  are  possessed 
of  active  properties,  but  three  only  are  offi- 
cial,— D.  Mezereum,  D.  Laureola,  and  D.  Gni- 
dium, all  of  which  are  recognized  in  the  British 
Pharm.,  and  only  the  last  in  the  French  Codex. 

1.  Daphne  Mezereum,  L.,  Sp.  PI.  (1753) 
356;  Willd.,  Sp.  Plant,  ii.  415;  B.  <k  T.  225; 
Carson,  Illust.  of  Med.  Bot.,  ii.  26,  pi.  72.— This 
is  a  very  hardy  shrub,  three  or  four  feet  high. 
with  a  branching  stem,  and  a  smooth,  dark  gray 
bark,  very  easily  separable  from  the  wood. 
The  leaves  spring  from  the  ends  of  the 
branches,  are  deciduous,  sessile,  obovate-lan- 
ceolate,  entire,  smooth,  of  a  pale  green  color, 
somewhat  glaucous  beneath,  and  about  two 
inches  long.  They  are  preceded  by  the  flowers, 
which  appear  very  early  in  spring,  and  some- 
times bloom  even  amidst  the  snow.  These  are  of 
a  pale  rose  color,  highly  fragrant,  and  disposed 
in  clusters,  each  consisting  of  two  or  three 
flowers,  forming  together  a  kind  of  spike  at  the 
upper  part  of  the  stem  and  branches.  At  the 
base  of  each  cluster  are  deciduous  floral  leaves. 
The  fruit  is  oval,  shining,  fleshy,  of  a  bright 
red  color,  and  contains  a  single  round  seed. 
Another  variety  produces  white  flowers  and 
yellow  fruit.  This  species  of  Daphne  occurs 
throughout  the  forests  of  Europe,  and  extends 
in  Western  Asia  from  the  Caucasus  to  the  Altai. 
It  is  cultivated  in  Europe,  and  is  occasionally 
found  in  our  own  gardens. 

2.  Daphne  Gnidium,  Willd.,  Sp.  Plant,  ii. 
420 ;  B.  &  T.  227.— In  this  species,  called  garou 
or  sain-bois  by  the  French,  the  leaves  are 
linear-lanceolate,  acute,  entire,  smooth,  and 
irregularly  but  closely  set  upon  the  branches. 
The  flowers  are  white,  downy,  odoriferous, 
and  disposed  in  terminal  panicled  racemes. 
The  fruit  is  globular,  dry,  at  first  green,  but 
ultimately  black.  D.  Gnidium  grows  in  dry 
uncultivated  places  in  the  south  of  Europe, 
and  flowers  in  June.  Its  bark,  which  in 
France  is  used  indiscriminately  with  that  of  the 


former  species,  is  of  a  deep  purplish-brown 
color,  and  hairy  in  the  younger  portions.  It 
appears  to  be  equally  as  active,  medicinally, 
as  the  other  official  species. 

Besides  the  species  above  described,  Daphne 
Laureola,  or  spurge  laurel,  is  said  to  furnish 
a  portion  of  mezereum  of  commerce,  and  is 
recognized  by  the  British  Pharmacopoeia,  but 
its  product  is  inferior  in  acrimony,  and  con- 
sequently in  medicinal  activity. 

Properties. — Mezereum,  as  it  comes  to  us, 
chiefly  from  Germany,  is  in  strips  from  two  to 
four  feet  long  and  an  inch  or  less  in  breadth, 
sometimes  flat,  sometimes  partially  rolled,  and 
always  folded  in  bundles  or  wrapped  in  the 
shape  of  balls.  It  is  covered  externally  with 
a  grayish  or  olive-,  purplish-,  or  reddish-brown 
wrinkled  epidermis,  with  transverse  scars  and 
minute  black  dots,  very  thin,  and  easily  sepa- 
rable from  the  bark.  Beneath  the  epidermis  is 
a  soft,  greenish  tissue.  The  inner  bark  is 
tough,  pliable,  fibrous,  striated,  and  of  a 
whitish  color,  with  a  silky  surface.  Its  trans- 
verse section  exhibits  numerous  groups  of  bast 
fibres  in  the  secondary  bast.  When  fresh  it 
has  a  nauseous  odor,  but  in  the  dry  state 
is  nearly  inodorous.  Its  taste  is  first  sweetish, 
but  afterwards  acrid  and  even  corrosive.  It 
yields  its  virtues  to  water  by  decoction. 

The  bark  of  the  root  was  formerly  directed, 
but  the  mezereum  with  which  our  markets  are 
supplied  is  evidently  the  bark  of  the  stem, 
and  the  Pharmacopoeias  at  present  very  prop- 
erly direct  the  bark,  without  designating  the 
part  from  which  it  must  be  taken.  The  offi- 
cial description  is  as  follows:  "In  long,  thin, 
flexible,  tough  bands,  the  edges  fringed  with 
partly  detached  bast  fibres;  outer  surface  yel- 
lowish- or  reddish-brown,  obliquely  striate  or 
wrinkled,  with  numerous  lenticels  and  occa- 
sional brownish-black  fruit-heads  of  a  lichen; 
inner  surface  yellowish-green  or  whitish,  sat- 
iny-lustrous, finely  striate;  fracture  tough, 
fibrous,  the  periderm  readily  separable  from 
the  yellowish-green  cortex,  inner  bark  lamel- 
lated ;  odor  slight ;  taste  very  acrid."  U.  S. 
British  writers  state  that  the  bark  of  the  root 
is  the  most  active.  The  berries  and  leaves 
of  the  plant  are  also  active,  and  the  former 
have  sometimes  proved  fatal  to  children  who 
have  eaten  them.  Pallas  states  that  they  are 
used  as  a  purgative  by  the  Russian  peasants, 
and  that  thirty  berries  are  required  to  act. 
French  authors  observe  that  fifteen  are  suffi- 
cient to  kill.  A  tincture  of  them  is  used  in  Ger- 
many as  a  local  application  in  neuralgia. 

Vauquelin  discovered  a  peculiar  principle  in 
the  bark  of  Daphne  alpina.  This  has  subse- 
quently been  found  in  other  species,  and  has 
received  the  name  of  daphnin.  Gmelin  and 
Bar  found  it  in  the  bark  of  D.  Mezereum,  asso- 
ciated with  wax,  an  acrid  resin,  a  yellow  color- 
ing matter,  a  reddish-brown  extractive,  and 
uncrystallizable  and  fermentable  sugar,  a 
gummy  matter  containing  nitrogen,  ligneous 
fibre,     malic  acid,  and  several  malates.     By  J. 
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B.  Eng  it  has  been  discovered,  together  with  a 
volatile  oil,  in  the  flowers  of  D.  Mezereum. 
(Wittstein's  Viertelj.,  viii.  23.)  Daphnin  is  in 
prismatic  crystals,  grouped  together,  colorless, 
transparent,  brilliant,  slightly  soluble  in  cold 
water,  very  soluble  in  boiling  water  and  alco- 
hol, without  odor,  and  of  a  bitter,  somewhat 
austere  taste.  By  Zwenger  it  is  said  to  be 
insoluble  in  ether.  The  same  chemist  states 
that  it  has  an  acid  reaction,  and  acts  like 
the  glucosides,  being  resolvable  by  sulphuric 
or  hydrochloric  acid  into  sugar,  and  a  pecul- 
iar crystallizable  principle  called  daphnetin, 
C9H6O4  -f-  H2O.  He  gives  for  daphnin  the 
formula  C15H16O9  -f-  2H2O,  the  same  as  that 
of  cBsculin,  of  which  it  is,  therefore,  an  isomer. 
{Ann.  Ch.  Ph.,  cxv.  1.) 

The  glucoside  daphnin  may  be  obtained  by 
treating  the  alcoholic  extract  of  the  bark  with 
water,  decanting  the  solution,  precipitating 
with  lead  subacetate,  filtering,  decomposing  the 
excess  of  the  subacetate  by  hydrogen  sulphide, 
again  filtering,  evaporating  to  dryness,  sub- 
mitting the  residue  to  the  action  of  anhydrous 
alcohol,  and  evaporating  the  alcoholic  solution 
to  the  point  of  crystallization.  Though  daph- 
nin is  probably  not  inert,  it  is  not  the  prin- 
ciple upon  which  the  virtues  of  mezereum 
chiefly  depend.  Vauquelin  thinks  that  in  the 
recent  plant  they  reside  in  an  essential  oil, 
which  by  time  and  exposure  is  changed  into  a 
resin,  without  losing  its  activity.  The  acrid 
resin  observed  by  Gmelin  and  Bar  is  probably 
the  characteristic  principle  to  which  the  bark 
owes  its  vesicating  properties.  It  is  obtained 
separate 'by  boiling  mezereum  in  alcohol,  allow- 
ing the  liquor  to  cool  in  order  that  it  may 
deposit  some  wax  which  it  has  taken  up,  then 
distilling  off  the  alcohol,  and  treating  the  res- 
idue with  water,  which  leaves  the  resin.  This 
is  of  a  dark  green,  almost  black  color,  hard 
and  brittle,  and  of  an  exceedingly  acrid  and 
permanent  taste.  In  the  isolated  state  it  is 
slightly  soluble  in  water,  and  it  is  much  more 
so  when  combined  with  the  other  principles 
of  the  bark.  It  appears,  however,  not  to  be 
a  pure  proximate  principle,  but  rather  a  resi- 
noid  combination  of  an  acrid  fixed  oil  with 
another  substance.  The  acrid  principle  of 
mezereum  is  partially  given  off  by  decoction 
with  water,  as  proved  by  the  irritating  char- 
acter of  the  vapor;  but  none  of  it  appears  to 
escape  when  the  bark  is  boiled  with  alco- 
hol. (Squire,  P.  J.,  i.)  W.  Will  and  0.  Jung 
have  investigated  daphnetin,  which  was  shown 
in    1879    by    Stiinkel    to    be    dioxycoumarin, 

0    —CO 
CeH2(0H)2<  I     :    they    obtained    but 

'  CH  =  CH  ' 
about  one  ounce  of  daphnetin  from  fifty  pounds 
of  extract  of  mezereum,  and  they  proved  that 
it  has  the  same  relation  to  pyrogallic  acid  that 
coumarin  has  to  phenol,  or  umbelliferone  to 
resorcinol.  {A.  J.  P.,  1885.)  Coccognin,  iso- 
lated in  1870  by  Casselmann  from  the  fruits 
of  D.  Mezereum,  appears  to  be  closely  allied  to, 


if  not  identical  with,  daphnin.  By  the  dry 
distillation  of  an  alcoholic  extract  of  mezereum 
bark,  Zwenger  obtained  umbelliferone,  C9H6O3. 

Uses. — The  recent  bark  applied  to  the  skin 
produces  inflammation  followed  by  vesication, 
and  has  been  popularly  used  as  an  epispastic, 
from  time  immemorial,  in  some  of  the  southern 
countries  of  Europe.  The  dried  bark,  though 
less  active,  is  possessed  of  a  similar  property, 
and  is  occasionally  employed  in  France  by 
regular  practitioners  for  the  purpose  of  form- 
ing issues.  A  small  square  piece,  moistened  with 
vinegar,  is  applied  to  the  skin,  and  renewed 
twice  a  day  until  a  blister  is  formed,  and  occa- 
sionally afterwards  to  keep  up  the  discharge. 
It  is  slow  in  its  operation,  generally  requir- 
ing from  twenty-four  to  forty-eight  hours  to 
vesicate.  An  irritant  ointment x  is  prepared 
from  mezereum,  which  is  used  for  maintaining 
the  discharge  from  blistered  surfaces,  and  may 
be  applied  advantageously  to  obstinate,  ill-con- 
ditioned, indolent  ulcers.  An  alcoholic  extract 
has  also  been  employed  to  communicate  irritant 
properties  to  issue-peas.  Internally  adminis- 
tered, mezereum  is  a  stimulant  capable  of  being 
directed  to  the  skin  or  kidneys,  and  in  large 
doses  likely  to  excite  purging,  nausea,  and 
vomiting.  In  overdoses  it  produces  the  fatal 
effects  of  the  acrid  poisons,  and  a  case  of 
apparently  severe  narcotic  effects  has  been  re- 
corded. {Am.  J.  M.  S.,  xxi.)  It  had  at  one 
time  much  reputation  as  a  remedy  in  the 
secondary  stages  of  syphilis,  and  still  enters 
as  an  ingredient  into  the  compound  decoction 
of  sarsaparilla.  It  has  also  been  thought  to 
act  favorably  as  an  alterative  in  scrofulous 
affections,  chronic  rheumatism,  and  obstinate 
diseases  of  the  skin.  For  this  purpose  it  is 
usually  given  in  decoction,  never  in  substance. 

Dose,   ten   grains    (0.65    Gm.). 

Off.  Prep. — Fluidextractum  Mezerei,  U.  S.; 
Fluidextractum  Sarsaparillae  Compositum,  U.  8.; 
Liquor  Sarsae  Conipositus  Concentratus,  Br. 

MISTURA  AMMONIACI.  Br. 

AMMONIACLM  MIXTURE 

(mis-tu'ra  am-niQ-ni'a-ci) 

Emulsum  Ammoniaci,  TJ.  S.  1890,  Emulsion  of 
Ammoniac ;  Ammoniac  Mixture ;  Emulsio  Ammo- 
niaci, Lac  Ammoniaci ;  Milk  of  Ammoniac ;  Mixture 
de  Gomme  ammoniaque,  Lait  d'ammoniaque.  Fr. ;  Am- 
moniak-Emulsion,   G. 

T-TJnguentum  Mezerei,  TJ.  S.  1SS0,  Mezereum  Oint- 
ment; Pommade  epispastique  au  Oarou.  Pommade 
de  Mezirion,  Fr.  ;  Seidclbastsalbe,  O. — "  Fluid  Ex- 
tract of  Mezereum,  ttcenty-five  parts  [or  two  flui- 
drachms]  ;  Lard,  eighty  parts  [or  three  hundred  and 
sixty  grains]  :  Yellow  Wax,  twelve  parts  [or  fifty- 
four  grains]  [to  make  about  one  ounce  av.].  Melt  to- 
gether the  Lard  and  Wax  with  a  moderate  heat,  add 
the  Fluid  Extract,  and  stir  the  mixture  constantly 
until  the  alcohol  has  evaporated ;  then  continue  to 
stir    until    cool."     U.    8.    1880. 

This  ointment  is  equivalent  to  the  Pommade 
epispastique  au  Oarou  of  the  French  Codex,  which 
is  prepared  from  the  bark  of  Daphne  Qnidium.  It 
may  also  be  made,  as  proposed  by  Guibourt,  by 
mixing  two  drachms  of  the  alcoholic  extract  of 
mezereum  with  nine  ounces  of  lard  and  one  ounce 
of  wax.  It  is  used  as  a  stimulating  application  to 
blistered  surfaces  and  to  obstinate,  ill-conditioned, 
and  indolent  ulcers. 
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"Ammoniacum,  in  coarse  powder,  i  ounce 
(Imperial)  or  5  grammes;  Syrup  of  Tolu, 
4  ft.  drachms  (Imp.  meas.)  or  10  cubic  centi- 
metres; Distilled  Water,  1\  fi.  ounces  (Imp. 
meas.)  or  150  cubic  centimetres.  Triturate  the 
Ammoniacum  thoroughly  with  a  little  of  the 
Distilled  Water  so  as  to  form  a  thin  paste; 
gradually  add  the  remainder  of  the  Distilled 
Water  and  the  Syrup  of  Tolu,  triturating  until 
the  mixture  assumes  a  uniform  milky  appear- 
ance; strain  through  muslin."    Br. 

In  this  emulsion  the  resinous  and  oily  con- 
stituents are  suspended  by  means  of  the  gum 
of  the  ammoniac,  imparting  a  milky  appear- 
ance to  the  preparation,  which  from  this  cir- 
cumstance was  formerly  called  lac  ammoniaci, 
or  milk  of  ammoniac.  The  greater  portion  of 
the  resin  subsides  upon  standing.  This  emul- 
sion is  no  longer  official  in  the  U.  S.  P.  (8th 
Rev.),  the  process  of  the  U.  S.  P.  1890  is 
appended.1  The  British  Pharmacopoeia  (1898) 
process  directs  the  addition  of  a  small  quan- 
tity of  syrup  of  Tolu,  doubtless  as  a  flavoring 
agent.    The  mixture  is  slightly  curdled  by  acids. 

Dose,  one-half  to  a  fluidounce  (15  to  30  Cc). 

MISTURA  CREOSOTI.  Br. 

CREOSOTE  MIXTURE 

(mjs-tu'ra.    cre-Q-so'ti) 

Mixture  de  Creosote,  Fr. ;  Kreosotmlxtur,   0. 

"Creosote,  16  minims  (Imperial  measure)  or 
1  cubic  centimetre;  Spirit  of  Juniper,  16 
minims  (Imp.  meas.)  or  1  cubic  centimetre; 
Syrup,  1  fi.  ounce  (Imp.  meas.)  or  30  cubic 
centimetres;  Distilled  Water,  a  sufficient  quan- 
tity. Shake  the  Creosote  with  fourteen  fluid 
ounces  (Imp.  meas.)  or  four  hundred  and 
twenty  cubic  centimetres  of  the  Distilled  Water; 
add  the  Syrup  and  the  Spirit  of  Juniper,  and 
sufficient  Distilled  Water  to  produce  sixteen  fluid 
ounces  (Imp.  meas.)  or  four  hundred  and 
eighty  cubic  centimetres  of  the  Mixture."  Br. 
The  glacial  acetic  acid  has  been  omitted  from 
creosote  mixture  by  the  Br.  Ph.  1898. 

Dose,  of  this  mixture,  which  is  too  weak  for 
practical  use,  a  fluidounce  (30  Cc),  contain- 
ing a  minim   (0.06  Cc.)  of  creosote. 

MISTURA  CRET/E.  U.  S.,  Br. 

CHALK  MIXTURE 

(mjs-tu'ra  cre'tae) 

Mixture  avec  la  Crale,  Fr.;  Kreldemlxtur,  G. 
*  "  Compound   Chalk  Powder,   twenty  gram- 
mes  [or  309  grains] ;  Cinnamon  Water,  forty 

1  Emulsum  Ammoniaci.  U.  S.  1890.  Emulsion  of 
Ammoniac  [Mistura  Ammoniaci,  Pharm.  1880.1. 
"Ammoniac,  forty  grammes  [or  1  ounce  av.,  180 
grains]  ;  Water,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluldounces,  6y2 
fluidrachms].  Rub  the  Ammoniac,  In  a  warmed  mor- 
tar, with  nine  hundred  cubic  centimeters  Tor  30  fluid- 
ounces]  of  Water,  at  first  very  gradually  added,  until 
a  uniform  emulsion  results.  Then  strain  the  mixture 
into  a  graduated  vessel,  and  wash  the  mortar  and 
strainer  with  enough  Water  to  make  the  product 
measure  one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  Gy2   fluidrachms]."  U.  S.  1890. 


cubic  centimeters  [or  1  fluidounce,  169  minims] ; 
Water,  a  sufficient  quantity,  to  make  one  hun- 
dred cubic  centimeters  [or  3  fluidounces,  183 
minims].  Rub  the  Compound  Chalk  Powder  in 
a  mortar,  with  the  Cinnamon  Water  and  about 
twenty  cubic  centimeters  [or  325  minims]  of 
Water  gradually  added,  to  a  uniform  mixture; 
transfer  this  to  a  graduated  vessel,  and  rinse 
the  mortar  with  enough  Water  to  make  the 
product  measure  one  hundred  cubic  centimeters 
[or  3  fluidounces,  183  minims].  Mix  the  whole 
thoroughly.  This  preparation  should  be  freshly 
made  when  wanted."    U.  S. 

"Prepared  Chalk,  J  ounce  (Imperial)  or  5 
grammes;  Tragacanth,  in  powder,  15  grains 
(Imp.)  or  0.7  gramme;  Refined  Sugar,  i  ounce 
(Imp.)  or  10  grammes;  Cinnamon  Water,  a 
sufficient  quantity.  Triturate  the  Prepared 
Chalk  with  the  Tragacanth  and  Refined  Sugar, 
and  gradually  add  sufficient  Cinnamon  Water  to 
produce  eight  fluid  ounces  (Imp.  meas.)  or  one 
hundred  and  sixty  cubic  centimetres  of  the  Mix- 
ture."  Br. 

The  direction  that  this  mixture  be  prepared 
extemporaneously  is  a  decided  improvement. 
Unsuccessful  attempts  have  been  repeatedly 
made  to  devise  a  formula  which  would  yield  a 
permanent  product,  and  much  injury-  has  been 
done  through  the  dispensing  of  chalk  mixture 
in  an  incipient  fermentative  condition.  The 
trifling  amount  of  glycerin  present  hi  the  chalk 
mixture  official  in  1870  was  totally  inadequate 
to  preserve  it  during  the  warm  summer  months, 
when  it  is  in  greatest  vogue.  Compound  Chalk 
Powder  is  now  official  (see  Pulvis  Cretce  Com- 
posilus)  ;  it  will  keep  indefinitely,  and,  besides 
being  itself  a  valuable  addition  to  the  materia 
medica,  is  quickly  made  into  chalk  mixture  by 
rubbing  it  with  the  water  and  cinnamon  water, 
so  that  there  can  be  no  excuse  for  not  dis- 
pensing a  fresh  mixture.  This  mixture  is  a  con- 
venient form  for  administering  chalk,  and  is 
much  employed  in  looseness  of  the  bowels  ac- 
companied with  acidity.  Laudanum  and  kino 
or  catechu  are  very  often  added  to  increase  its 
astringency. 

Dose,  four  fluidrachms  (15  Cc),  frequently 
repeated. 

MISTURA   FERRI  COMPOSITA. 
U.  S.,  Br. 

COMPOUND  IRON  MIXTURE  [Griffith's  Mixture] 

(mis-tu'ra   fer'rl  com-pos'j-ta ) 

Mixture  ferrugineuse  de  Griflith,  Fr. ;  Grlffithsche 
Eisenmlxtur,    0. 

* "  Ferrous  Sulphate,  in  clear  crystals,  six 
grammes  [or  93  grains]  ;  Myrrh,  in  small  pieces, 
eighteen  grammes  [or  278  grains] ;  Sugar,  eigh- 
teen grammes  [or  278  grains]  ;  Potassium  Car- 
bonate, eight  grammes  [or  123  grains] ;  Spirit 
of  Lavender,  sixty  cubic  centimeters  [or  2  fluid- 
ounces,  14  minims] ;  Rose  Water,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters   [or    33    fluidounces,    6|    fluidrachms]. 
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Rub  the  Myrrh,  Sugar,  and  Potassium  Car- 
bonate, in  a  mortar,  with  seven  hundred  cubic 
centimeters  [or  23  fluidounces,  321  minims]  of 
Rose  Water,  at  first  very  gradually  added,  so 
that  a  uniform  mixture  may  result.  Transfer 
this  to  a  graduated  vessel,  add  the  Spirit  of 
Lavender,  then  the  Ferrous  Sulphate,  previously 
dissolved  in  about  fifty  cubic  centimeters  [or  1 
fluidounce,  331  minims]  of  Rose  Water,  and, 
lastly,  enough  Rose  Water  to  make  the  product 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Mix  the  whole 
thoroughly.  This  preparation  should  be  freshly 
made  when  wanted."    U.  S. 

"Ferrous  Sulphate,  25  grains  (Imperial)  or 
2.5  grammes;  Potassium  Carbonate,  30  grains 
(Imp.)  or  3  grammes;  Myrrh,  60  grains  (Imp.) 
or  6  grammes;  Refined  Sugar,  60  grains  (Imp.) 
or  6  grammes;  Spirit  of  Nutmeg,  50  minims 
(Imp.  meas.)  or  4.5  cubic  centimetres;  Rose 
Water,  10  ft.  ounces  (Imp.  meas.)  or  437.5 
cubic  centimetres  or  a  sufficient  quantity.  Re- 
duce the  Myrrh  to  powder;  add  the  Potassium 
Carbonate  and  Refined  Sugar;  triturate  the  mix- 
ture with  a  small  quantity  of  the  Rose  Water 
so  as  to  form  a  thin  paste;  gradually  add  more 
Rose  Water  and  the  Spirit  of  Nutmeg;  con- 
tinue the  trituration  and  further  addition  of 
Rose  Water  until  seven  fluid  ounces  (Imp. 
meas.)  or  three  hundred  and  six  and  a  quarter 
cubic  centimetres  of  liquid  result;  dissolve  the 
Ferrous  Sulphate  in  three  fluid  ounces  (Imp. 
meas.)  or  one  hundred  and  thirty-one  and  a 
quarter  cubic  centimetres  of  the  Rose  Water; 
mix  the  liquids."    Br. 

This  is  very  nearly  the  same  as  the  celebrated 
tonic  or  anti-hectic  myrrh  mixture  of  Griffith. 
The  ferrous  sulphate  is  decomposed  by  the  po- 
tassium carbonate,  with  the  production  of  po- 
tassium sulphate  and  ferrous  carbonate,  while 
the  excess  of  the  alkaline  carbonate  forms  a 
saponaceous  compound  with  the  myrrh.  The 
mixture  is  at  first  of  a  greenish  color,  which  it 
loses  upon  exposure  to  the  air,  in  consequence 
of  the  conversion  of  the  ferrous  carbonate  into 
the  ferric  compound.  C.  A.  Staples  remedies 
this  tendency  by  making  a  concentrated  myrrh 
emulsion  of  such  strength  that  one  fluidrachm 
of  it  contains  the  amount  of  myrrh  and  potas- 
sium carbonate  found  in  a  fluidounce  of  the 
official  mixture,  and  also  a  concentrated  syrup 
of  ferrous  sulphate,  fifteen  minims  of  which 
equal  one  fluidounce  of  compound  iron  mix- 
ture. When  the  latter  is  called  for,  the  emul- 
sion, properly  diluted,  is  put  in  a  bottle  and  the 
requisite  quantity  of  the  iron  syrup  added. 
(A.  J.  P.,  Nov.  1871.)  The  official  solution 
may,  however,  be  kept  for  some  time  without 
change,  if  the  vessel  in  which  it  is  contained 
be  well  closed,  but  the  best  plan  is  to  prepare 
it  extemporaneously.  The  sugar  contained  in 
it  helps  somewhat  to  retard  the  further  oxida- 
tion of  the  ferrous  salt,  and  if  considerably  in- 
creased in  amount  would  act  still  more  effi- 
ciently. The  finest  pieces  of  myrrh  in  lump 
should  be  selected,  and  rubbed  down  with  a  little 


of  the  rose  water,  as  the  powdered  myrrh  of 
commerce  is  often  impure,  and  otherwise  does 
not  make  a  good  mixture,  owing  mainly  to  its 
loss  of  volatile  oil. 

This  mixture  is  a  good  tonic  in  debility  of  the 
digestive  organs,  especially  when  attended  with 
derangement  of  the  menstrual  function.  Hence 
it  is  used  with  advantage  in  chlorosis  and  hys- 
terical affections.  It  has  been  also  much  em- 
ployed in  the  hectic  fever  of  phthisis  and 
chronic  catarrh.  It  is  contra-indicated  by  the 
existence  of  inflammation  of  the  gastric  mucous 
membrane. 

Dose,  from  one-half  to  two  fluidounces  (15 
to  60  Cc.)  two  or  three  times  a  day. 

MISTURA  GLYCYRRHIZOE 
COMPOSITA.  U.  S. 

COMPOUND  MIXTURE  OF  GLYCYRRHIZA 
[Brown  Mixture] 

(mi3-tu'r$  glyc-yr-rhl'zae  com-poVi-ta ) 

Mistura  Fusca  ;  Mixture  de  Reglisse,  Fr. ;  Zusam- 
mengesetzte  Lakritzenmixtur,  O. 

*  "  Pure  Extract  of  Glycyrrhiza,  thirty  gram- 
mes [or  1  ounce  av.,  25  grains] ;  Syrup,  fifty 
cubic  centimeters  [or  1  fluidounce,  331  minims] ; 
Acacia,  granulated,  thirty  grammes  [or  1  ounce 
av.,  25  grains]  ;  Camphorated  Tincture  of 
Opium,  one  hundred  and  twenty  cubic  centi- 
meters [or  4  fluidounces,  28  minims] ;  Wine  of 
Antimony,  sixty  cubic  centimeters  [or  2  fluid- 
ounces,  14  minims] ;  Spirit  of  Nitrous  Ether, 
thirty  cubic  centimeters  [or  1  fluidounce,  7 
minims] ;  Water,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Rub  the  Pure  Extract 
of  Glycyrrhiza  and  Acacia,  in  a  mortar,  with 
five  hundred  cubic  centimeters  [or  16  fluid- 
ounces,  435  minims]  of  Water,  until  they  are 
dissolved.  Transfer  the  solution  to  a  graduated 
vessel  containing  the  other  ingredients,  and 
rinse  the  mortar  with  enough  Water  to  make  the 
product  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6 i  fluidrachms] .  Mix 
the  whole  thoroughly."    TJ.  S. 

This  is  an  exceedingly  popular  cough  mix- 
ture, which  was  made  official  in  the  U.  S. 
Pharmacopoeia  of  1850.  The  Sugar  in  the 
U.  S.  18S0  formula  was  replaced  by  Syrup  in 
the  U.  S.  P.  1890  and  the  mixture  made  sweeter, 
and  the  Acacia  was  replaced  by  Mucilage  of 
Acacia.  The  latter  change  was  of  doubtful 
utility;  indeed,  the  stability  of  the  mixture 
would  be  improved  if  acacia  were  left  out  en- 
tirely ;  the  "  body "  which  seems  to  be  needed 
could  be  much  better  supplied  by  the  use  of 
glycerin;  in  the  U.  S.  P.  (8th  Rev.)  acacia  is 
used.  The  substitution  in  the  official  process 
of  1880  of  pure  Extract  of  Licorice  for  the 
former  impure  powdered  extract  was  undoubt- 
edly an  improvement,  although  by  the  change 
the  mixture  has  lost  somewhat  its  original  ap- 
pearance, and  a  large  proportion  of  the  pre- 
cipitate which  gave  it  a  distinctive  character. 
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The  spirit  of  nitrous  ether  is  probably  useful 
by  somewhat  retarding  decomposition.  W.  L. 
Stephen  (A.  J.  P.,  1892,  563)  prefers  a  mixture 
without  sediment,  which  he  makes  by  rubbing 
into  a  paste  half  an  ounce  each  of  acacia, 
powdered  extract  of  glycyrrhiza,  and  sugar 
with  six  fluidounces  of  water,  heating  until 
fluid,  then  adding  half  a  fluidounce  of  spirit 
of  nitrous  ether,  one  fluidounce  of  wine  of 
antimony,  two  fluidounces  of  camphorated  tinc- 
ture of  opium,  and  sufficient  water  to  make 
a  pint.  If  pure  extract  of  glycyrrhiza  is  used 
as  directed  by  the  official  process  the  mixture 
is  but  slightly  cloudy;  there  are  no  advantages 
in  making  a  mixture  transparent. 

Dose,  from  one-half  to  one  fluidounce  (15  to 
30  Cc.)  for  an  adult;  one  fluidrachm  (3.75  Cc.) 
for  a  child  two  years  old.  It  should  be  well 
shaken  when  administered. 

MISTURA  GUAIACI.  Br. 

OUAIACUM  MIXTURE 

(mis-tu'ra  gua'ia-cl) 

Emulsio  Reslnae  Guaiaci  ;  Mixture  dp  Reslne  dc 
Gayac,  Lait  de  Gayac  Fr.;  Guajak-Emulsion.  Gua- 
jakbarzmixtur,    (J. 

"  Guaiacum  Resin,  £  ounce  (Imperial)  or  10 
grammes;  Refined  Sugar,  J  ounce  (Imp.)  or  10 
grammes;  Tragaeanth,  in  powder,  35  grains 
(Imp.)  or  1.6  grammes;  Cinnamon  Water,  1 
(Imp.  meas.)  or  400  cubic  centimetres. 
Triturate  the  Guaiacum  Resin  with  the  Refined 
Sugar  and  the  Tragaeanth;  add  gradually  the 
Cinnamon  Water.''    Br. 

For  the  changes  of  color  which  Hie  Guaiac 
in  this  mixture  undergoes,  and  which  it  pro- 
duces in  other  substances  see  Guaiaci  Resina, 
p.  603.  Tragaeanth  was  substituted  for  acacia 
in  the  Br.  Ph.  1898  process. 

Dose,  one-half  to  two  fluidounces  (15  to  60 
Cc),  repeated  two  or  three  times  a  day,  or 
more   frequently. 

MISTURA  OLEI  RICINI.  Br. 

CASTOR  OIL  MIXTURE 

(mis-tu'ra  f.'le-I  ru-'j-nl) 

Emulsion  of  Castor  Oil  ;  Emulsion  d'Huile  de  Ricin, 
Fr.;  Ricinusoelmixtur,  G. 

"  Castor  Oil,  3  ft.  ounces  (Imperial  meas- 
ure) or  75  cubic  centimetres;  Mucilage  of  Gum 
Acacia,  1£  ft.  ounces  (Imp.  meas.)  or  37.5  cubic 
centimetres ;  Orange-flower  Water  of  commerce, 
undiluted,  1  ft.  ounce  (Imp.  meas.)  or  25  cubic 
centimetres;  Cinnamon  Water,  2£  ft.  ounces 
(Imp.  meas.)  or  62.5  cubic  centimetres.  Mix 
the  undiluted  Orange-flower  Water  and  the  Cin- 
namon Water;  place  the  mucilage  of  Gum 
Acaeia  in  a  mortar  and  to  it  add,  alternately, 
in  portions,  the  Castor  Oil  and  the  mixed 
Waters,  with  constant  trituration."    Br. 

This  emulsion  of  the  British  Pharmacopoeia 
might  be  termed  a  "  perfumed  dose  of  castor 


oil.".  W.  A.  Gregson  commented  on  the  incon- 
venience of  the  requirement  to  use  mucilage  of 
acacia  for  preparing  this  mixture,  and  he  uses 
the  continental  method  as  follows:  Operating 
on  one-fourth  the  B.  P.  quantity,  75  grains  of 
powdered  acacia  are  introduced  in  a  dry  mor- 
tar; and  6  fluidrachms  of  castor  oil  are  added 
(all  at  once),  then  3  fluidrachms  of  water, 
and  the  whole  mixed  intimately;  having  made 
them  perfectly  homogeneous,  the  aqueous  fluids 
are  added  in  quantities  of  one  fluidrachm  or 
more  at  a  time,  care  being  taken  to  maintain 
uniformity.    (P.  J.,  1899,  50.) 

Dose,  from  one-half  to  two  fluidounces  (15 
to  60  Cc). 

MISTURA  RHEI  ET  SOD/C.  U.  S. 

MIXTURE  OF  RHUBARB  AND  SODA 

(mis-tu'ra  rho'I  et  so'dae) 

Potion  a  la  Rhubarbe  alcaline,  Fr.;  Alkalische 
Rhabarbermixtur,    G. 

*  "  Sodium  Bicarbonate,  thirty-five  grammes 
[or  1  ounce  av.,  103  grains] ;  Fluidextract  of 
Rhubarb,  fifteen  cubic  centimeters  [or  243 
minims] ;  Fluidextract  of  Ipecac,  three  cubic 
1 1  ittimeters  [or  49  minims] ;  Glycerin,  three 
hundred  and  fifty  cubic  centimeters  [or  11  fluid- 
ounces,  401  minims];  Spirit  of  Peppermint, 
thirty-five  cubic  centimeters  [or  1  fluidounce,  88 
minims]  :  Water,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  (>i  fluidrachms].  Dissolve  the  Sodium 
Bicarbonate  in  about  four  hundred  cubic  centi- 
meters [or  13  fluidounces,  252  minims]  of 
Water.  Then  add  the  Fluidextracts,  the  Glyc- 
erin, and  the  Spirit  of  Peppermint,  and,  lastly, 
enough  Water  to  make  the  product  measure 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6 J  fluidrachms]."  U.  S. 

This  is  a  preparation  closely  resembling  one 
which  has  been  used  in  Brooklyn,  N.  Y.,  ac- 
cording to  the  formula  published  by  E.  R. 
Squibb.  The  ingredients  in  the  original  prep- 
aration were  fluidextract  of  ipecac  51  minims, 
fluidextract  of  rhubarb  256  minims,  sodium 
bicarbonate  512  grains,  glycerin  12  fluidounces, 
peppermint  water  2  pints.  The  formula  in 
the  U.  S.  P.  1880  did  not  contain  fluidextract 
of  ipecac.  The  official  mixture  may  be  given 
to  children  as  a  stomachic  and  carminative. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc),  two  to  three  times  a  day. 

MISTURA  SENN/E  COMPOSITA.   Br. 

COMPOUND  MIXtURE  OF  SENNA 
(mis-tu'ra  sen'nae  coni-p6s'i-ta ) 

Black  Draught ;  Mixture  de  Senc  composee,  Fr. ; 
Zusammengesetzte  Senna-Aufguss,  Zusammengesetzte 
Sennamixtur,  O. 

"  Magnesium  Sulphate,  5  ounces  (Imperial) 
or  250  grammes;  Liquid  Extract  of  Liquorice, 
1    ft.    ounce    (Imp.   meas.)    or   50   cubic   centi- 
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metres;  Compound  Tincture  of  Cardamoms,  2 
fl.  ounces  (Imp.  meas.)  or  100  cubic  centi- 
metres; Aromatic  Spirit  of  Ammonia,  1  fl. 
ounce  (Imp.  meas.)  or  50  cubic  centimetres;  In- 
fusion of  Senna,  a  sufficient  quantity.  Dissolve 
the  Magnesium  Sulphate  in  ten  fluid  ounces 
(Imp.  meas.)  or  five  hundred  cubic  centimetres 
of  the  Infusion  of  Senna;  add  the  mixed  Liquid 
Extract  of  Liquorice,  Compound  Tincture  of 
Cardamoms,  and  Ai'omatic  Spirit  of  Ammonia; 
and  enough  Infusion  of  Senna  to  produce  one 
pint  (Imp.  meas.)  or  one  thousand  cubic  centi- 
metres of  the  Compound  Mixture."   Br. 

This  is  a  new  form  of  Compound  Infusion  of 
Senna,  called  commonly  black  draught.  We 
prefer  the  form  given  under  Infusum  Sennce 
Compositum,  as  being  more  easily  prepared  and 
quite  as  efficient. 

Dose  (Br.  Phai-m.),  from  one  to  two  fluid- 
ounces  (30  to  60  Cc). 

MISTURA  SPIRITUS  VINI 
GALLICI.  Br. 

MIXTURE  OF  BRANDY 

(mis-tu'ra  spir'j-tus  vi'ni  gal'l|-ci) 

Brandy  Mixture;  Mixture  de  Cognac,  Fr.;  Brannt- 
weinmixtur,  O. 

"Brandy,  4  fl.  ounces  (Imperial  measure)  or 
113  cubic  centimetres;  Cinnamon  Water,  4  fl. 
ounces  (Imp.  meas.)  or  113  cubic  centimetres; 
Refined  Sugar,  £  ounce  (Imp.)  or  14  grammes; 
Two  yolks  of  eggs.  Rub  the  yolks  of  eggs  and 
Refined  Sugar  together;  add  the  Cinnamon 
Water  and  Brandy ;  mix."  Br. 

This  nutritious  and  stimulant  draught  is 
scarcely  entitled  to  a  place  in  the  Pharma- 
copoeia. It  serves  the  purpose,  however,  of 
enabling  the  practitioner  to  prescribe  the  stimu- 
lant under  an  official  designation. 

Dose,  from  one  to  two  fluidounces  (30  to 
60  Cc). 

MISTUR/E. 

MIXTURES 

(mis-tu'rse) 

Mixtures,   Fr.;   Mixturen,    G. ;  Mixtura,   Sp. 

This  term  should  be  restricted,  in  the  lan- 
guage of  pharmacy,  to  those  preparations  in 
which  insoluble  substances,  whether  solid  or 
liquid,  are  suspended  in  aqueous  fluids,  by  the 
intervention  of  gum  arable,  sugar,  yolk  of 
egg,  or  other  viscid  matter.  When  the  sus- 
pended substance  is  of  an  oleaginous  nature, 
the  mixture  is  properly  called  an  emulsion, 
and  the  U.  S.  Pharmacopoeia  has  recognized 
them  by  creating  a  special  class  for  these.  (See 
Emulsa,  p.  444.)  The  object  of  these  prep- 
arations is  usually  to  facilitate  the  administra- 
tion, to  conceal  the  taste,  or  to  obviate  the  nau- 
seating  effects   of   unpleasant   medicines,    and 
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their  perfection  depends  upon  the  intimacy 
with  which  the  ingredients  are  blended.  Some 
skill  and  care  are  requisite  for  the  production 
of  uniform  and  perfect  mixtures.  As  a  rule, 
the  body  to  be  suspended  should  be  thoroughly 
mixed  by  trituration  with  the  substance  in- 
tended to  act  as  the  inter-medium,  before  the 
aqueous  vehicle  is  added.  In  Great  Britain, 
and  to  some  extent  in  this  country,  the  term 
mixture  is  used  indiscriminately  for  aqueous 
medicinal  liquids  having  more  than  one  ingre- 
dient, and  for  aqueous  liquids  which  cannot 
be  easily  classified.  Many  of  such  liquids  are 
perfectly  transparent  and  should  be  in  the 
class  of  Solutions. 

MORPHINA.  U.  S. 

MORPHINE 

( mor-phi'na ) 
C17H19N03  +  H20  =  300.92 

"An  alkaloid  obtained  from  Opium."   U.  S. 

Morphia,  U.  8.  1870;  Morphinum,  Morphium  ;  Mor- 
phine, Fr.  Cod.;  Morphin,  (/.;  Morfina,  It.,  Sp. 

The  U.  S.  Pharmacopoeia  no  longer  contains 
a  process  for  the  extraction  of  morphine ;  that  of 
1870,  which  has  been  known  as  Staples's  pro- 
cess, is  given  in  the  foot-note.1 

Various  processes  for  preparing  morphine 
have  been  employed.  In  most  of  them  the  mor- 
phine is  extracted  from  opium  by  maceration 
with  water  (either  pure  or  acidulated),  then 
precipitated  by  ammonia,  and  the  crystals  after- 
wards purified  by  the  agency  of  alcohol,  or  by 
repeated  solution  in  a  diluted  acid  and  precipi- 
tation. Sertiirner,  the  discoverer  of  morphine, 
made  an  infusion  of  opium  in  distilled  water, 
precipitated  the  morphine  by  ammonia  in  ex- 
cess, dissolved  the  precipitate  in  diluted  sul- 
phuric acid,  precipitated  anew  by  ammonia,  and 
purified  by  solution  in  boiling  alcohol,  and  crys- 
tallization. In  evaporating  aqueous  solutions 
containing  morphine  a.  temperature  of  40°  C. 
(104°  F.)  should  not  be  exceeded. 

Properties. — Morphine  crystallizes  from  alco- 
hol in  the  form  of  small,  colorless,  shining 
crystals.     It  is  officially  described  as  follows: 

1  "  Take  of  Opium,  sliced,  twelve  troyounoea;  Water 
of  Ammonia,  siw  fluidounces;  Animal  Charcoal,  in 
fine  powder.  Alcohol,  Distilled  Water,  each,  a  suffi- 
cient quantity.  Macerate  the  Opium  with  four  pints 
of  Distilled  Water  for  twenty-four  hours,  and, 
having  worked  it  with  the  hand,  again  macerate 
for  twenty-four  hours,  and  strain.  In  like  manner, 
macerate  the  residue  twice  successively  with  the  same 
quantity  of  Distilled  Water,  and  strain.  Mix  the 
infusions,  evaporate  to  six  pints,  and  filter ;  then 
add  five  pints  of  Alcohol,  and  afterwards  three 
fluidounces  of  the  Water  of  Ammonia,  previously 
mixed  with  half  a  pint  of  Alcohol.  After  twenty- 
four  hours,  pour  in  the  remainder  of  the  Water  of 
Ammonia,  mixed,  as  before,  with  half  a  pint  of 
Alcohol :  and  set  the  liquid  aside  for  twenty-four 
hours  that  crystals  may  form.  To  purify  these, 
boll  them  with  two  pints  of  Alcohol  until  they  are 
dissolved,  filter  the  solution,  while  hot.  through  Animal 
Charcoal,  and  set  it  aside  to  crystallize."  XL  8. 
1870.  For  other  processes,  see  U.  S.  D.,  17th  ed.. 
876. 
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"  Colorless,  or  white,  shining,  rhomhic  prisms, 
or  fine  needles,  or  a  crystalline  powder,  odorless, 
and  having  a  bitter  taste;  permanent  in  the  air. 
It  loses  all  of  its  water  of  crystallization  at 
100°  C.  (212°  F.).  Soluble  in  3330  parts  of 
water,  100  parts  of  lime  water,  168  parts  of 
alcohol,  4464  parts  of  ether,  1800  parts  of 
chloroform,  113.5  parts  of  amyl  alcohol,  and 
in  525  parts  of  acetic  ether  at  25°  C.  (77°  F.) ; 
soluble  in  1040  parts  of  water  at  80°  C.  (176° 
F.),  and  in  76  parts  of  alcohol  at  60°  C.  (140° 
F.) ;  insoluble  in  benzene.  When  heated  to 
about  200°  C.  (392°  F.)  it  assumes  a  brown 
color,  and  then  melts  at  254°  C.  (489.2°  F.). 
Upon  ignition,  it  is  slowly  consumed  without 
leaving  a  residue.  Its  aqueous  solution  shows 
an  alkaline  reaction  to  red  litmus  paper.  Sul- 
phuric acid  (free  from  nitrous  compounds) 
added  to  Morphine  produces  no  color  or  only  a 
slight  yellowish  tint,  but  on  heating,  a  brown 
color  is  developed.  Sulphuric  acid  containing 
a  crystal  of  potassium  iodato  gives  with  Mor- 
phine a  dark  brown  color.  (Codeine  yields  a 
moss-green  color,  changing  to  brown,  and  nar- 
cotine  a  cherry-red  color.)  Sulphuric  acid  con- 
taining a  trace  of  selenous  acid  gives  with  Mor- 
phine a  blue  color,  changing  to  green  and  then 
to  brown.  (Codeine  yields  a  green  color,  chang- 
ing to  blue,  and  afterwards  to  jrrass-green  J  nar- 
cotine  gives  a  green  color.  changing  to  brown, 
and  then  to  cherry-red.)  Nitric  acid  produces 
with  Morphine  an  orange-red  color  fading  to 
yellow  (difference  from  quinine).  Sulphuric 
acid  containing  a  trace  of  molybdic  acid  gives 
a  purple  color,  changing  to  blue.  Sulphuric 
acid  containing  in  each  Cc.  one  drop  of  solu- 
tion of  formaldehyde  yields  an  intense  purple 
color.  Mercuric  potassium  iodide  T.S.  pro- 
duces in  a  solution  of  Morphine  a  white  gelat- 
inous precipitate.  A  solution  of  sodium  phos- 
phomolybdate  (1  in  20)  produces  in  solutions 
of  Morphine  a  yellow  precipitate  soluble  in 
ammonia  water.  Sulphuric  acid  containing  a 
crystal  of  potassium  dichromate  gives  no  color 
at  first,  but  after  a  time  a  green  color  (aba 
of  strychnine,  which  yields  a  purple  color,  or 
of  acetanilide,  which  gives  a  crimson  color, 
changing  to  green).  Morphine  solutions,  when 
heated  with  an  aqueous  solution  of  potassium 
ferricyanide  containing  a  drop  of  neutral  ferric 
chloride  solution,  give  a  deep  blue  solution, 
from  which,  after  standing,  a  blue  precipitate 
separates  (difference  from  codeine).  If  0.1 
Gm.  of  Morphine  be  dissolved  in  10  Cc.  of 
diluted  hydrochloric  acid,  no  red  coloration 
should  be  produced  by  the  addition  of  a  few 
drops  of  ferric  chloride  T.S.  (absence  of  me- 
conic  acid  or  meconates).  If  to  a  neutral  so- 
lution of  Morphine  (1  in  100),  made  by  the 
careful  addition  of  diluted  sulphuric  acid,  a 
few  drops  of  ferric  chloride  T.S.  be  added,  a 
blue  color  will  be  produced,  which  is  destroyed 
by  acids,  alcohol,  or  by  heating.  On  adding 
4  Cc.  of  potassium  hydroxide  T.S.  to  0.2  Gm. 
of  Morphine,  a  clear,  colorless  solution,  free 
from  any  undissolved  residue,  should  result  (ab- 


sence of,  and  difference  from,  various  other 
alkaloids),  and  no  odor  of  ammonia  should  be 
noticeable  (absence  of  ammonium  salts)."  U.  S. 
Von  Gerichten  and  Schrotter  (Ber.  d.  Chem. 
Ges.,  1882,  pp.  1484  and  2179)  showed  that 
morphine  and  codeine  were  derivatives  of 
phenanthrene,  as  when  distilled  with  zinc  dust 
they  yielded  phenanthrene,  pyridine,  and  quino- 
line.  Knorr  (Ber.  d.  Chem.  Ges.,  22,  p.  2081) 
has  shown  that  it  is  probable  that  morphine  con- 
tains, combined  with  the  phenanthrene  nucleus, 
the  morphoUne  group.     Morpholine    (tetra-hy- 

dro-oxazine),  NH<Cjj*£jj*>0,  is  formed 
when  dioxyethylamine  is  heated  to  160°  C.  with 
hydrochloric  acid,  or  is  boiled  with  alkali.  As 
seen  from  the  formula,  it  bears  a  structural  re- 
lation to  both  pyrrol  and  pyridine.  For  later 
views  on  the  structure  of  the  morphine  molecule 
by  Knorr  and  Vis,  see  Proc.  A.  Ph.  A.,  1894, 
1122.  For  a  chemical  bibliography  of  mor- 
phine, by  H.  E.  Brown,  see  Ph.  Rev.,  1897,  and 
Ph.  Archiv.,  1898. 

Heated  in  the  open  air,  morphine  burns  with 
a  bright  flame,  and  at  a  red  heat  is  wholly  dis- 
sipated. In  the  products  resulting  from  the 
combustion  of  opium  or  morphine  this  alkaloid 
may  be  detected,  proving  that  it  is  partly  vola- 
tilized when  burned.  ( Descharmes,  A.  G.  N., 
Ft'v.  1855,  240.)  Morphine  in  solution  is  to  a 
considerable  extent  absorbed  by  animal  char- 
coal, which,  though  it  will  part  with  most  of 
the  alkaloid  to  alcohol,  cannot  be  wholly  de- 
prived of  it  by  repeated  washings  with  that 
liquid,  either  cold  or  hot.  (Lefort,  J.  P.  C, 
A  out,  1861,  08.)  Its  solution  restores  the  blue 
color  of  litmus  paper  reddened  by  acids,  and 
turns  the  yellow  of  turmeric  to  brown.  Hager 
(Ph.  Ztg.,  93,  250,  also  Proc.  A.  Ph.  A.,  1893, 
680)  states  that  on  heating  solutions  containing 
morphine,  oxygen  is  absorbed  gradually  and 
oxymorphine  is  formed;  at  a  boiling  tempera- 
ture this  change  proceeds  rapidly.  The  oxy- 
morphine is  much  less  active  as  a  narcotic  than 
is  morphine.  This  absorption  of  oxygen  takes 
place  most  rapidly  in  alkaline  solutions  and  is 
also  affected  by  the  aid  of  potassium  perman- 
ganate, potassium  ferricyanide,  and  ammo- 
niacal  copper  solution.  The  reaction  is: 
2C17H19NO3  4-  O  = 

(Cl7Hl8N03)20  +  H20 

This  product  is  known  as  oxydimorphine  (or 
pseudomorphine) .  Morphine  is,  therefore,  a 
powerful  reducing  agent,  acting  upon  silver  ni- 
trate and  gold  chloride  even  in  cold  solutions. 
With  the  acids  morphine  forms  salts,  which  are 
generally  soluble,  and  are  decomposed  by  the 
alkalies.  It  is  dissolved  also  by  the  fixed  and 
volatile  oils.  The  solutions  of  potassium  and 
sodium  hydroxides  also  dissolve  morphine, 
which  is  precipitated  slowly  from  them  on  ex- 
posure to  the  air,  in  consequence  of  the  absorp- 
tion of  carbon  dioxide.  Solution  of  ammonia 
has  to  a  certain  extent  the  same  solvent  power, 
and  hence  the  necessity,  in  precipitating  mor- 
phine by  this  alkali,  not  to  employ  it  in  great 


PART   I. 


Morphina. 


787 


excess.  Solution  of  iodine  with  potassium 
iodide  precipitates  the  salts  of  morphine  in 
aqueous  solution.  With  chlorine  water  mor- 
phine and  its  salts  assume  an  orange  color,  and 
the  same  effect  is  produced  on  them  by  solu- 
tion of  chlorinated  soda.  (Fairthorne,  A.  J.  P., 
xxviii.  9.)  By  the  contact  of  nitric  acid  they 
assume  a  blood  red  color,  which  ultimately 
changes  to  yellow,  and  this  is  one  of  the  tests 
of  morphine;  but,  as  the  same  change  of  color 
is  produced  with  brucine  and  impure  strych- 
nine, it  cannot  be  reked  on  in  the  absence  of 
other  evidence.  Nitric  acid  also  produces  a  red 
color  with  oil  of  cloves,  but  in  this  case  the 
red  does  not  change  to  yellow.  When  added  to 
a  solution  of  iodic  acid,  or  an  acidulous  iodate, 
morphine  and  its  salts  redden  the  liquid  and  set 
iodine  free.  (Serullas.)  This  is  a  very  delicate 
test,  but  is  not  conclusive,  as  various  other  or- 
ganic substances  act  in  a  similar  manner.  J. 
Lefort,  however,  has  found  tha,  the  color  pro- 
duced by  these  substances  is  removed  by  am- 
monia, while  the  redness  produced  with  mor- 
phine is  greatly  intensified  by  addition  of  that 
alkali.  This  test,  thus  modified  by  the  addi- 
tion of  ammonia,  is  so  delicate  that,  according 
to  Lefort,  it  will  detect  one  part  of  morphine 
in  10,000  parts  of  a  liquid  holding  it  in  solu- 
tion. (J.  P.  C,  Aout,  1861,  113.) 1  Husemann's 
test  consists  in  leaving  morphine  or  its  salt  in 
contact  with  concentrated  sulphuric  acid  for 
12  or  15  hours,  or  in  heating  for  half  an  hour 
with  the  acid  to  100°  C.  (212°  F.),  and  then 
adding  either  a  little  nitric  acid,  a  nitrate  or 
chlorate  or  chlorine  water,  or  chlorinated  soda, 
when  a  beautiful  bluish  or  reddish-violet  color, 
passing  into  deep  blood-red  and  gradually 
paling,  is  developed.  The  presence  of  small 
quantities  of  coloring  matter  does  not  prevent 
this  reaction,  if  chlorinated  reagents  are  se- 
lected. A.  Husemann  asserts  that  this  test  will 
recognize  the  hundredth  part  of  a  milligramme 
of  the  alkaloid.  (A.  J.  P.,  xlvii.  210.)  Accord- 
ing to  R.  Schneider,  a  very  delicate  test  is 
afforded  by  putting  a  drop  of  the  suspected 
liquid  on  a  plate,  saturating  with  sugar,  and 
putting  alongside  of  it  a  drop  of  sulphuric 
acid;  if  morphine  be  present,  a  very  intense 
purple  will  be  developed  at  the  point  of  con- 
tact, passing  after  half  an  hour  into  violet,  then 
bluish  green,  and  finally  dirty  yellow.  (J.  P.  C, 
4e  ser.,  xviii.  221.)  According  to  H.  Weppen, 
the  delicacy  of  this  test  is  much  increased  by 

1  Stas's  Method  of  Extracting  the  Alkaloids  from 
Hixture-% — To  separate  the  alkaloid  from  foreign 
matters,  the  mixture  Is  treated  alternately  with 
water  and  alcohol  in  different  degrees  of  concentra- 
tion ;  the  liquors  thus  obtained  are  filtered  ;  tartaric 
or  oxalic  acid,  but  preferably  the  former,  is  added 
in  excess;  the  mixture  is  heated  to  71.1°  or  76. 63 
C.  (160°  or  170°  P.)  ;  the  whole  is  placed  upon 
a  filter ;  the  deposited  matter  is  washed  with  con- 
centrated alcohol ;  the  alcoholic  solution  is  evapo- 
rated at  a  temperature  not  exceeding  35°  C.  (95° 
F.)  ;  the  residue  Is  introduced  into  a  small  bottle; 
a  solution  of  potassium  or  sodium  hydroxide  is  added, 
little  by  little,  and  afterwards  four  or  five  times 
the  measure  of  ether ;  the  mixture  is  shaken  and 
then  allowed  to  stand :  and.  finally,  the  ether  Is 
decanted,  and  yields  the  alkaloid  by  spontaneous 
evaporation. 


the  addition  of  a  minute  quantity  of  bromine 
water  to  the  solution.  Codeine  and  aconitine 
are  stated,  however,  to  give  the  same  reaction. 
(Ibid.,  4e  ser.,  xix.  246.) 

Frohde's  reagent  (a  fresh  solution  of  .005 
Gm.  sodium  molybdate  in  1  Cc.  of  pure  concen- 
trated sulphuric  acid)  strikes  with  morphine 
and  its  salts  a  beautiful  blue-violet  color,  pass- 
ing into  blue,  then  green,  finally  back  to  bluish 
violet.  This  reaction  is  stated  to  be  delicate 
but  not  characteristic.  A.  B.  Preseott  gave  a 
thorough  resume  of  the  views  of  investigators 
on  this  test  in  A.  J.  P.,  1876,  59.  Bruylants 
combines  Froehde's  test  with  that  of  Huse- 
mann. A  trace  of  Froehde's  reagent  added  to 
a  solution  of  morphine  in  sulphuric  acid  pro- 
duces the  well-known  lilac  tint ;  if  the  sulphuric 
acid  solution  be  warmed  and  treated  in  the 
same  way,  a  green  tint  will  be  noted.  On  drop- 
ping a  particle  of  potassium  nitrate  into  this 
green  liquid,  the  color  changes  to  red  and 
finally  yellowish.  The  other  opium  alkaloids 
give  different  tints.  (Proe.  A.  Ph.  A.,  1895, 
1016.)  In  the  presence  of  sulphuric  acid  mor- 
phine exhibits  surprising  powers  as  a  reducing 
agent.  Among  the  most  notable  instances  of 
deoxidation  may  be  mentioned  those  of  silver 
oxide,  hydrated  bismuth  oxide,  the  acids  of  tin, 
tungsten,  vanadium,  titanium,  and  molyb- 
denum. A  solution  of  titanic  acid  in  concen- 
trated sulphuric  acid  is  one  of  the  most  delicate 
reagents  for  morphine.  An  intense  brown-red 
to  violet  color  is  produced  if  titanic  acid  is 
added  to  concentrated  sulphuric  acid  containing 
a  trace  of  morphine  in  solution.  (Fliickiger, 
N.  B.,  Feb.  1880.  See,  also,  N.  B.,  1881,  p. 
237.)  M.  H.  Kahlbrunner  states  that  the  most 
sensitive  test  is  made  with  a  solution  (No. 
1)  of  crystallized  ferric  chloride  (thirty  grains 
to  four  fluidrachms  of  distilled  water)  and  a 
fresh  solution  (No.  2)  of  potassium  ferri- 
cyanide  (two  grains  in  four  drachms).  To  the 
suspected  liquor  five  or  six  drops  of  No.  1  are 
added,  and  afterwards  three  or  four  drops  of 
No.  2.  If  morphine  be  present,  a  color  varying 
from  deep  blue  to  pale  blue  and  bluish  green, 
according  to  the  proportion  of  the  alkaloid,  is 
developed.  Neither  gum,  sugar,  alcohol,  glycerin, 
atropine,  quinine,  nor  strychnine  interferes 
with  this  test.  An  excess  of  alkali  does  so 
by  decomposing  the  ferric  chloride.  This  test 
depends  upon  the  fact  that  the  potassium  ferri- 
cyanide  solution  is  reduced  by  morphine  to 
the  ferrocyanide.  It  is  affirmed  that  even 
l-60,000thof  one  per  cent,  of  morphine  can  be 
detected.  (Ibid.;  see  also  Proc.  A.  Ph.  A.,  1897, 
701.)  G.  Vulpius  (A.  Pharm.,  1887,  25) 
states  that  if  about  0.00025  Gm.  of  a  morphine 
salt  be  dissolved  in  a  porcelain  dish  in  about 
six  drops  of  concentrated  sulphuric  acid,  a 
few  centigrammes  of  sodium  phosphate  added, 
and  the  mixture  carefully  heated,  white  fumes 
will  be  evolved  and  a  violet  color  appear.  On 
adding  water  drop  by  drop,  a  brilliant  red 
appears,  which,  on  further  addition,  changes 
to    a    dirty    green.    If    the    solution   be   then 
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shaken  with  the  same  volume  of  chloroform, 
the  latter  will  be  colored  blue.  Isobutylic  alco- 
hol has  beeu  used  by  Nagelvoort  for  the  detec- 
tion of  morphine  and  codeine.  (See  Proc.  A. 
Ph.  A.,  1894,  273.) 

Siebold  heats  gently  the  suspected  substance 
with  some  drops  of  concentrated  sulphuric 
acid  and  a  small  quantity  of  chemically  pure 
potassium  perchlorate;  a  deep  brown  color  will 
be  produced  if  morphine  is  present.  (P.  J., 
Oct.,  1873.)  According  to  H.  S.  Wellcome, 
one  part  of  morphine  in  ten  thousand  parts 
of  water  can  be  recognized  by  chlorine  water, 
if  care  be  exercised  not  to  decolorize  by  an 
excess  of  the  reagent ;  the  color  varies  from 
light  orange-red  to  deep  red  according  to  the 
proportion  of  morphine  present.  Brucine  is 
the  only  other  alkaloid  giving  the  same  reac- 
tion, but,  while  the  color  produced  by  mor- 
phine is  discharged  by  excess  of  chlorine,  that 
caused  by  brucine  is  not  affected.  (A.  J.  P., 
1874,  p.  305.)  To  discover  morphine  in  the 
uce  of  quinine,  see  Ibid.,  p.  361.  Mor- 
phine and  its  salts  assume  a  fine  blue  color 
with  ferric  chloride;  at  least  this  is  true  of  the 
alkaloid,  its  sulphate,  acetate,  and  oxalate,  and 
the  same  effect  will  be  produced  by  the  other 
salts,  if  previously  decomposed  by  an  alkali, 
but  that  this  test  should  he  satisfactory  it  is 
necessary  to  operate  on  morphine  either  in 
powder  or  in  concentrated  solution.  (Lefort.) 
A  solution  of  morphine  acetate  or  sulphate 
containing  only  one  part  of  the  salt  in  LOO 
precipitates  silver  from  a  solution  of  the 
nitrate  of  that  metal.  (Horsley.)  Morphine 
is  precipitated  from  its  solutions  by  potassium 
or  sodium  hydroxide,  and  redissolved  by  an 
excess  of  the  alkali.  Infusion  of  galls  and 
other  vegetable  substances  containing  tannic 
acid  precipitate  morphine  in  the  state  of  a 
tannate,  which  is  soluble  in  acetic  acid,  but 
according  to  Dublanc,  the  alkaloid  is  not  pre- 
cipitated by  pure  gallic  acid.  If  ammonia  be 
added  to  a  mixture  of  the  solutions  of  chlo- 
rine and  morphine,  there  will  be  produced  a 
dark  brown  color,  which  will  be  destroyed  by 
a  further  addition  of  chlorine.  For  methods 
of  separating  narcotine,  see  U.  S.  D.,  17th  ed., 
879. 

The  proportion  of  pure  morphine  which 
Turkey  opium  is  capable  of  affording  varies 
from  *9  per  cent.,  or  less,  to  20  per  cent., 
according  to  the  quality  of  the  drug;  but  much 
less  than  the  least  quantity  mentioned  is  often 
obtained,  in  consequence  of  the  incomplete  ex- 
haustion of  the  opium,  the  loss  in  the  process 
for  preparing  it,  the  destructive  action  of 
heat,  or  inferiority  in  the  quality  of  the  drug. 
(See  Opium.)  Formaldehyde  reacts  with  both 
morphine  and  codeine  to  form  medicinally 
active  condensation  products  by  the  union  of 
two  molecules  of  the  base  with  one  molecule 
of  the  formaldehyde,  with  elimination  of  water; 
a  methylene  group  CH2  uniting  with  two  alka- 
loidal  residues  each  of  which  loses  an  H  atom. 
That  formed  from  morphine  is  an  amorphous 


base,  difficultly  soluble  in  water  but  easily 
soluble  in  alkaline  solution  and  in  alcohol.  It 
melts  at  270°  C,  and  forms  a  hydrochloride 
soluble  in  water.    (Proc.  A.  Ph.  A.,  1897,  702.) 

Uses. — There  can  be  no  doubt  that  morphine 
is  the  chief  narcotic  principle  of  opium,  from 
which,  however,  it  differs  somewhat  in  its  mode 
of  action.  In  consequence  of  its  insolubility 
in  water,  morphine  in  its  pure  state  is  less 
convenient  than  its  salts,  which  are  therefore 
always  preferred.  The  acetate,  sulphate,  and 
hydrochloride,  which  have  been  employed,  act 
precisely  alike  therapeutically,  and  differ  from 
opium  chiefly  in  being  less  disposed  to  con- 
stipate the  bowels.  They  are  also  somewhat 
less  likely  to  cause  disagreeable  after-effects 
than  is  opium,  but  the  deodorized  tincture  is 
certainly  preferable  to  them  for  many  purposes. 
They  are  further  adapted  for  hypodermic  use.1 
Oleic  acid  has  also  been  proposed  as  a  vehicle 
for  morphine  externally  used,  as  it  dissolves 
both  the  alkaloid  and  its  salts  perfectly  in 
considerable  proportion.  A  liniment  of  oleate 
of  morphine  has  been  proposed,  consisting  of 
300  parts  of  oleic  acid  and  1  part  of  morphine, 
scented  with  a  little  oil  of  bergamot.  {Ibid., 
xxvi.  :■ 

The  toxicology  of  morphine  is  identical  with 
that   of  opium. 

As  the  proportion  of  acid  necessary  to  neu- 
tralize morphine  is  very  small,  the  dose  of  the 
alkaloid  is  practically  the  same  as  that  of  its 
salts. 

Dose,  one-fifth  of  a  grain  (0.012  Gm.),  equiv- 
alent to  a  grain  of  powdered  opium. 

MORPHIN/C  ACETAS.  U.  S.,  Br. 

MORPHINE  ACETATE 

(mor-phi'nse  a-ce'tas) 

CnlhsNOa.CaH^z  +  3H20  =  396.26 

"The  acetate  [CH3COOH.C17H19NO3  +  3 
H2O]  of  the  alkaloid  morphine  should  be  kept 
in  well-stoppered,  dark  amber-colored  vials;  a 
minute  quantity  of  free  acetic  acid  should 
be  present  to  prevent  decomposition."    U.  S. 

1  Morphine  Lactate  (Ci7H10NO3,C3H«O:,). — This  salt 
crystallizes  in  four-sided  prisms,  one  part  being 
soluble  in  eight  parts  of  water  and  ninety-three  parts 
of    alcohol.     U>.    J..    1886,    958.) 

Morphine  Hydrocyantde. — J.  M.  Maisch  noticed 
that  when  a  soluble  salt  of  morphine  is  added  to  a 
solution  of  soluble  cyanide,  crystals  of  morphine 
hvdrocyanide  form.  This  salt,  although  /sparingly 
soluble  in  water,  is  freely  dissolved  by  that  liquid 
when  acidulated.  It  is  evident  that  potassium 
cyanide  and  morphine  should  not  be  prescribed  to- 
gether in  solution,  except  in  connection  with  free  acid. 

Morphine  Hydrobromidc,  or  Morphine  Bromide 
(CVHuNOsHBr  +  2H20),  is  made  by  double  decom- 
position between  morphine  sulphate  and  barium  bro- 
mide     (A     J.   P-,  xliv.   447.) 

Morphine  Phthalate  is  made  by  adding  pure 
morphine  to  a  hot  solution,  of  aUoluteli >J«™ 
phthalic  acid  as  long  as  it  is  dissolved  Altering, 
and  evaporating.  One  part  of  the  salt  is  soluble  in  five 
Jart 0?  water?  The. solutions  are  Perfectly  neutral, 
and  have  been  especially  recommended  by  R.  Bom- 
belon  for  hypodermic  use.  (See  article  in  Ph.  Mg., 
1887,    488.) 
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"The  carefully  dried  salt,  CnCis'NOs^zH.iOz, 
3HaO,  obtained  by  neutralizing  morphine  with 
acetic  acid."    Br. 

Morphiae  Acetas,  Br.  1867,  U.  8.  1870  ;  Acetate  of 
Morphia  ;  Morphinum  Aceticum  ;  Acetas  Morphicus  ; 
Acetate  de  Morphine,  Fr.;  Essigsaures  Morphium, 
Morphinacetat,  G. 

A  process  for  this  salt  is  no  longer  official; 
that  of  the  U.  S.  P.  1870  is  appended.1 

In  the  U.  S.  process  of  1870,  morphine  is 
saturated  with  acetic  acid.  A  small  excess  of 
acid  is  attended  with  no  inconvenience,  as  it  is 
subsequently  driven  off  by  the  heat.  Care  is 
required  not  to  employ  too  much  heat  in  the 
evaporation,  as  the  acetate  is  easily  decom- 
posed, a  portion  of  the  acetic  acid  escaping, 
and  leaving  an  equivalent  portion  of  uncom- 
bined  morphine.  With  attention  to  arrest  the 
evaporation  at  a  certain  point,  the  acetate  may 
be  obtained  in  the  state  of  crystals,  but  the 
crystallization  is  attended  with  some  difficulty, 
and  evaporation  to  dryness  is  almost  univer- 
sally preferred.  Some  recommend  to  dissolve 
the  morphine  in  boiling  alcohol,  instead  of 
suspending  it  in  water,  previously  to  the  addi- 
tion of  the  acetic  acid.  Less  heat  is  thus  re- 
quired in  the  evaporation,  and  impurities  in  the 
morphine  may  often  be  detected,  as  they  are 
likely  to  be  insoluble  in  alcohol.  To  ascertain, 
in  this  case,  whether  the  morphine  is  saturated, 
it  is  necessary  to  employ  litmus  paper,  the 
blue  color  of  which  should  not  be  restored  if 
previously  reddened  by  an  acid.  If  the  mor- 
phine used  in  preparing  the  acetate  contain 
narcotine,  it  will  be  best  to  employ  diluted 
acetic  acid  as  the  solvent,  and  to  favor  its  sol- 
vent power  by  heat.  Under  these  circumstances 
it  dissolves  only  the  morphine,  leaving  the  nar- 
cotine nearly  or  quite  untouched.  (Hodgson, 
A.  J.  P.,  v.)  The  British  process  (1885)  dif- 
fers from  that  of  the  U.  S.  Pharmacopoeia 
of  1870  only  in  obtaining  uncombined  mor- 
phine, as  the  first  step,  by  precipitating  it 
from  a  solution  of  the  hydrochloride,  morphine 
itself   not   being  official. 

Properties. — It  is  officially  described  as  "a 
white,  or  yellowish-white,  crystalline  or  amor- 
phous powder,  having  a  faintly  acetous  odor, 
and  a  bitter  taste.  It  gradually  loses  acetic 
acid  when  exposed  to  air,  and  becomes  less 
soluble  in  water.  Soluble  in  2.25  parts  of 
water,  21.6  parts  of  alcohol,  480  parts  of  chlo- 
roform, and  in  5.2  parts  of  glycerin  at  25° 
C.  (77°  F.)  ;  soluble  in  2  parts  of  water  at 
80°  C.  (176°  P.),  and  in  2.5  parts  of  alcohol 
at  60°  C.  (140°  P.)  ;  insoluble  in  ether.  When 
heated,  the  salt  loses  water  and  acetic  acid, 
and  melts  at  about  200°  C.  (392°  P.).     When 

»  Morphia:  Acetas,  Tj.  S.  1870. — "Take  of  Morphia, 
in  fine  powder,  a  trot/ounce;  Distilled  Water  half 
a  pint ;  Acetic  Acid  a  sufficient  quantity.  Mix  the 
Morphia  with  the  Distilled  Water ;  then  carefully 
drop  Acetic  Acid  into  the  mixture,  stirring  it  con- 
stantly until  the  Morphia  is  neutralized  and  dis- 
solved. Evaporate  the  solution,  by  means  of  a 
water-bath,  to  the  consistence  of  syrup,  and  set 
aside  until  it  concretes.  Lastly,  dry  the  salt  with 
a  gentle  heat,   and  rub   it   into   powder." 


ignited,  it  is  consumed  completely,  leaving  no 
residue.  The  addition  of  diluted  ammonia 
water  in  slight  excess  to  an  aqueous  solution 
of  Morphine  Acetate  causes  a  white  precipi- 
tate, which,  when  collected  and  washed,  should 
conform  to  the  reactions  and  tests  given  under 
Morphina.  On  adding  sulphuric  acid  to  the 
salt,  vapors  of  aeetic  acid  are  evolved.  Ferric 
chloride  T.S.  produces,  in  neutral  aqueous  solu- 
tions of  the  salt,  a  blue  color,  destroyed  by 
acids,  alcohol,  or  by  heating.  The  color  tests 
for  the  identification  of  Morphine  Acetate  and 
those  showing  the  absence  of  impurities  are 
identical  with  •  those  described  under  Mor- 
phina." U.  S.  "A  white  crystalline  or  amor- 
phous powder,  almost  entirely  soluble  in  2J 
parts  of  water  and  in  about  100  parts  of 
alcohol  (90  per  cent.).  It  loses  acetic  acid 
when  exposed  to  the  air.  It  affords  the  reac- 
tions for  morphine  mentioned  under  '  Mor- 
phinae  Hydrochloridum,'  and  the  reactions 
characteristic  of  acetates.  2  grammes  of  the 
salt  form  with  6  cubic  centimetres  of  warm 
mor pinnated  water  a  slightly  turbid  solution, 
which  is  rendered  clear  by  the  addition  of 
0.1  cubic  centimetre  of  acetic  acid;  and  this 
solution,  when  mixed  with  solution  of  am- 
monia in  slight  excess,  yields  a  precipitate 
which,  after  washing  and  drying  as  described 
under  '  Morphinae  Hydrochloridum/  weighs 
1.42  grammes.  If  the  salt  yield  a  larger  pro- 
portion of  morphine  than  this,  it  should  be  re- 
crystallized  from  hot  water  acidulated  with 
acetic  acid.  Heated  to  redness  with  free  access 
of  air,  it  leaves  no  residue  (absence  of  mineral 
impurities)."  Br.  Morphine  acetate  crystal- 
lizes in  slender  needles  united  in  fasciculi.  As 
ordinarily  obtained  by  evaporation  to  dryness, 
it  is  not  entirely  soluble  in  water,  a  portion 
of  it  being  uncombined  morphine.  To  render 
it  soluble,  all  that  is  necessary  is  to  add  a  little 
acetic   acid. 

Uses. — This  and  the  other  official  salts  of 
morphine  are  of  identical  medicinal  value.  They 
are  almost  invariably  preferred  to  the  alkaloid 
itself,  and  are  given  by  the  mouth,  in  pill  or 
solution,  in  doses  of  from  one-eighth  to  one- 
half  grain  (0.00S  to  0.032  Gra.).  They  are 
employed  externally,  sprinkled  on  blistered  sur- 
faces, and  are  very  frequently  exhibited  by 
subcutaneous  injection,  but  great  caution  must 
be  observed  that  they  are  not  thrown  into  a  vein. 
We  have  seen  one-sixth  of  a  grain,  thus  given, 
produce  almost  instantaneous  insensibility,  with 
dropping  of  jaw,  and  other  evidence  of 
immediate  death,  from  which  the  patient  was 
saved  with  difficulty.  When  given  hynoder- 
mically  fifteen  minutes  before  the  anaesthetic,  the 
morphine  salt  was  found  by  Claude  Bernard  to 
prolong  and  intensify  the  anaesthesia  in  animals, 
and  many  surgeons  have  employed  it  in  man  in 
this  way,  with  satisfactory  results.  The  solu- 
tions for  hypodermic  use  should  be  freshly 
prepared,  as  morphine  salts,  especially  the 
acetate,  are  very  prone  to  undergo  decomposi- 
tion, through  the  growth  of  a  fungus. 
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Dose,  one-eighth  to  one-half  grain  (0.008 
to  0.032   Gm.). 

Off.  Prep. — Liquor  Morphinae  Acetatis,  Br. 

MORPHIINME  HYDROCHLORIDUM. 
U.  S.,  Br. 

MORPHINE  HYDROCHLORIDE 
[Morphins  Hydrochloras.  Pharm.  1890,  Morphine 

Hydrochlorate] 

(mor-phi'nae  hy-dro-chld'ri'dum) 

C17H19N03.HC1  +  3H20  =  372.86 

"The  hydrochloride  [HClCwHisNOs  +  3Ha 
O]  of  the  alkaloid  morphine  should  be  kept 
in  well-stoppered,  amber-colored  vials."  U.  S. 
"  The  hydrochloride,  Ci7Hi9NOs,HCl,3H20,  of 
an  alkaloid  obtained  from  opium."    Br. 

Morphise  Murias,  Br.  1867.  U.  8.  1870 ;  Murias 
(Hydrochloras)  Morphicus ;  Morphia?  Hydrochloras; 
Muriate  of  Morphia  ;  Chlorhydrate  de  Morphine,  Fr. 
Cod.;  Morphinum  Hydrochlorlcum.  P.  O.;  Morphin- 
bydrocblorid,  Salzsaures  Morphin,  O. 

A  process  for  this  salt  is  no  longer  official ; 
that  of  the  U.  S.  P.  1870  is  appended.*  The 
British  process  (1885)  will  be  found  in  U.  S. 
D.   17th  ed.,  882. 

Properties. — This  salt  crystallizes  in  "  white, 
silky,  glistening  needles  or  microcrystalline 
cubes,  or  a  white,  crystalline  powder,  odorless. 
and  having  a  bitter  taste;  permanent  in  the 
air.  It  loses  its  water  of  crystallization  at 
100°  C.  (212°  P.).  Soluble  in  17.2  parts  of 
water,  and  in  42  parts  of  alcohol  at  25°  C. 
(77°  P.);  soluble  in  0.5  part  of  water  at  80° 
C.  (176°  P.),  and  in  35.5  parts  of  alcohol 
at  60°  C.  (140°  F.);  insoluble  in  ether  and 
in  chloroform.  When  heated  to  250°  C.  (482° 
F.),  it  assumes  a  brown  color,  and  on  higher 
heating,  chars  without  melting.  On  ignition, 
it  is  slowly  consumed,  leaving  no  residue.  Its 
aqueous  solution  is  neutral  to  litmus  paper. 
On  shaking  an  aqueous  solution  of  the  salt  with 
diluted  ammonia  water  in  slight  excess,  a  crys- 
talline precipitate  is  formed,  which,  when  col- 
lected and  washed,  should  respond  to  all  tests 
and  reactions  given  under  Morphina.  Silver 
nitrate  T.S.  produces  a  white  precipitate,  in- 
soluble in  nitric  acid.  Ferric  chloride  T.S.  pro- 
duces, in  neutral  aqueous  solutions  of  the  salt, 
a  blue  color,  which  is  destroyed  by  acids, 
alcohol,  or  by  heating.  On  adding  potassium 
carbonate  T.S.  to  a  solution  of  the  salt  (1  in 
30),  a  white  precipitate  should  be  formed, 
which  should  dissolve  in  chloroform  without 
color  (absence  of  apomorphine).  The  color 
tests  for  the  identification  of  Morphine  Hydro- 
chloride and  those  showing  the  absence  of 
impurities  are  identical  with  those  described 
under  Morphina."  U.  S.    "Acicular  prisms  of  a 

1  "  Take  of  Morphia,  in  fine  powder,  a  troyounce  ; 
Distilled  Water  four  fluidounces ;  Muriatic  Acid 
a  sufficient  quantity.  Mix  the  Morphia  with  the 
Distilled  Water ;  then  carefully  drop  in  Muriatic 
Acid,  constantly  stirring,  until  the  Morphia  is  neu- 
tralized and  dissolved.  Evaporate  the  solution,  by 
means  of  a  water-bath,  so  that  on  cooling  it  may 
crystallize.  Lastly,  drain  the  crystals,  and  dry  them 
on  bibulous  paper."    V.  B.  1870. 


silky,  lustre,  or  a  white  powder  consisting  of 
minute  cubical  crystals,  unchanged  by  exposure 
to  the  air.  Soluble  in  24  parts  of  cold  water, 
1  part  of  boiling  water,  and  in  50  parts  of 
alcohol.  It  should  be  without  action  on  litmus. 
Solution  of  ammonia  causes  a  white  precipi- 
tate in  the  aqueous  solution,  with  difficulty 
soluble  in  excess;  solution  of  potassium  hy- 
droxide a  similar  precipitate  readily  soluble 
in  excess.  This  precipitate  yields  mere  traces 
to  benzol  (absence  of  other  alkaloids).  Mois- 
tened with  nitric  acid  the  salt  yields  an  orange- 
red  coloration ;  with  test-solution  of  ferric 
chloride  a  dull  greenish-blue  coloration.  Heated 
on  a  water-bath  for  ten  or  fifteen  minutes 
with  a  few  drops  of  sulphuric  acid,  cooled, 
and  treated  with  a  few  drops  of  diluted  nitric 
acid,  it  gives  a  violet  color  rapidly  passing  to 
blood-red.  It  dissolves  without  coloration  in 
strong  sulphuric  acid;  the  addition  of  a  small 
quantity  of  sodium  arsenate  to  a  portion  of 
this  solution  causes  a  bluish-green  coloration, 
and  a  small  quantity  of  bismuth  oxynitrate 
added  to  another  portion  gives  a  purplish- 
brown  coloration.  It  affords  the  reactions 
characteristic  of  hydrochlorides.  2  grammes  of 
Morphine  Hydrochloride  dissolved  in  250  cubic 
centimetres  of  warm  morphinated  water,  with 
solution  of  ammonia  added  in  the  slightest 
possible  excess,  will  give  on  cooling  a  crystal- 
line precipitate  which,  when  washed  with  a 
little  cold  morphinated  water  and  dried,  should 
weigh  1.51  grammes.  The  drying  should  be 
accomplished,  first  by  pressing  the  precipitate 
between  sheets  of  bibulous  paper,  then  by 
exposing  it  to  a  temperature  between  131°  and 
140°  F.  (55°  and  60°  C),  and  finally  to  a 
temperature  of  230°  F.  (110°  C.)  for  twenty 
minutes.  Heated  to  redness  with  free  access 
of  air,  it  burns,  leaving  no  residue  (absence 
of  mineral  impurities)."  Br.  A  saturated  solu- 
tion in  boiling  water  forms  a  solid  crystalline 
mass  on  cooling.  The  solution  of  morphine 
hydrochloride,  when  kept  several  months,  has 
been  known  to  produce  vomiting,  through  the 
formation  of  traces  of  apomorphine.  (Ph. 
Centralh.,  1885,  93.)  The  salt  may  be  known 
to  be  a  hydrochloride  by  responding  to  the 
official  test  with  silver  nitrate.  Potassium  hy- 
droxide throws  down  from  its  solution  a  pre- 
cipitate which  is  redissolved  by  an  excess  of 
the  alkali.  The  salt  is  affected  by  heat,  nitric 
acid,  iodic  acid,  ferric  chloride,  and  chlorine 
followed  by  ammonia,  in  the  same  manner  as 
morphine.  Sugar  is  said  to  have  been  used 
largely  in  the  adulteration  of  this  salt.  It  may 
be  detected  most  readily  by  the  deep  red  color 
produced  when  the  adulterated  salt  is  dis- 
solved in  strong  sulphuric  acid.  (See  Sac- 
charum.) 

This  preparation  of  morphine  is  much  used 
in  Great  Britain,  but  in  this  country  less  than 
either  the  sulphate  or  the  acetate.  For  me- 
dicinal properties,  see  Morphina. 

Dose,  one-eighth  to  one-half  grain  (0.008 
to    0.032    Gm.). 
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Off.  Prep. — Liquor  Morphinae  Hydrochloride, 
Br.;  Suppositoria  Morphinae,  Br.;  Tinctura  Chlo- 
roformi  et  Morphinae  Composita,  Br.;  Trochiscus 
Morphinae,  Br.;  Trochiscus  Morphinae  et  Ipecac- 
Hanhae,  Br. 

MORPHIN/E  SULPHAS.  U.  S. 

MORPHINE  SULPHATE 

( mor-phi'nae  sul'phas) 

(Ci7H19N03)2.H2S04  +  5H20  =  752.83 

"The  sulphate  [S02(0H)2.(Ci7Hi9N0s)2 
+  0H2O]  of  the  alkaloid  morphine  should  be 
kept  in  well-stoppered,  amber-colored  vials." 
U.  S. 

Morphia;  Sulphas,  Br.  1867,  U.  S.  1870;  Mor- 
phinum  Sulphuricum,  Sulphas  Morphicus ;  Sulphate 
of  Morphia  ;  Sulfate  de  Morphine  neutre,  Fr.  Cod. ; 
Schwefelsaures  Morphium,  Morphinsulfat,  Q. ;  Sul- 
fato  morfico,  Sp. 

No  process  is  given  in  the  present  U.  S.  P.; 
that  of  the  U.  S.  P.  1870  is  appended.*  Mor- 
phine sulphate  is  no  longer  official  in  the 
British  Pharmacopoeia  1898,  the  hydrochloride 
being  used  in  Great  Britain  as  in  Germany 
almost  exclusively. 

In  the  process  of  1870  the  morphine  is 
known  to  be  saturated  when  it  is  wholly  dis- 
solved by  the  water.  To  ascertain  whether  the 
acid  is  added  in  excess,  litmus  paper  may  be 
resorted  to.  If  the  morphine  employed  con- 
tain narcotine,  this  will  remain  in  the  mother 
liquor,  and  will  not  contaminate  the  product. 
The  mother  liquor  remaining  after  the  first 
crystallization  may  be  evaporated  so  as  to 
afford  a  fresh  supply  of  the  sulphate,  but, 
if  the  morphine  was  not  originally  quite  pure, 
the  second  product  will  contain  the  impurities, 
and  should  not  be  used  till  it  has  undergone 
further  purification.  When  impure  morphine 
is  employed,  the  mother  liquor  should  be  mixed 
with  alcohol,  or  boiled  with  purified  animal 
charcoal  and  filtered,  and  then  decomposed  by 
ammonia,  which  will  precipitate  the  morphine; 
or  the  mother  liquor  may  be  mixed  with  a  little 
milk  of  lime,  filtered,  and  precipitated  with 
solution  of  ammonium  chloride,  when  the  mor- 
phine will  be  nearly  pure.  This  may  be  con- 
verted into  the  sulphate  in  the  manner  directed 
by  the  Pharmacopoeia. 

Another  mode  of  obtaining  morphine  sul- 
phate is  to  dissolve  the  alkaloid  in  boiling 
alcohol  of  36°  Baume  (sp.  gr.  0.8428).  satu- 
rate it  while  hot  with  sulphuric  acid,  add 
purified  animal  charcoal,  boil  for  a  few 
minutes,  and  filter  the  solution  at  the  boiling 
temperature.  Upon  cooling,  it  deposits  most 
of  the  sulphate,   and   the  remainder   may   be 

1  "  Take  of  Morphia,  in  fine  powder,  a  troi/ounce : 
Distilled  Water  half  a  pint;  Diluted  Sulphuric  Acid 
a  sufficient  quantity.  Mix  the  Morphia  with  the 
Distilled  Water,  then  carefully  drop  in  Diluted 
Sulphuric  Acid,  constantly  stirring  until  the  Mor- 
phia is  neutralized  and  dissolved.  Evaporate  by 
means  of  a  water-bath,  so  that  on  cooling  it  may 
crystallize.  Lastly,  drain  the  crystals,  and  dry  them 
on  bibulous  paper."  V.  S.  1870. 


obtained    by    evaporating    the   mother    liquor. 
According   to    J.    Calvert    (Pac.   Drug.,    June, 
1893)   morphine  sulphate  is  made  as  follows: 
Opium  in  any  quantity  is  exhausted  with  water ; 
the    resulting    liquid    is    precipitated    with    an 
alkaline  base  and  crude  morphine  is  the  result. 
The    crude    morphine    is    dissolved    in    diluted 
sulphuric    acid,    the    solution    filtered    through 
animal  charcoal   and  evaporated  to  a  density 
of  4£°   to  5°   B.     The  crystallizing  apparatus 
is  a  leaden  tank,  about  six  inches  in  depth,  of 
any  size  to  correspond  with  the  amount  of  mor- 
phine sulphate.     It  is  hinged  on  a  frame  and 
has   an   outlet,  with   a  plug  or  faucet  at  the 
lower   end   for   drainage.     The   solution   being 
ready    and    the    apparatus    adjusted,    the    hot 
solution  is  run  into  the  crystallizer ;  the  solu- 
tion is  stirred  gently  every  few  minutes  until 
crystals  commence  to  form  on  the  surface,  and 
then,  by  carefully  stirring,  when  the  solution 
has  come  to  the  right  temperature,  the  morphine 
sulphate  crystallizes  suddenly  into  a  solid  mass. 
The  mass  of  crystals  is  allowed  to  repose  for 
48  hours,  the   plug  at   the  lower  end  of  the 
tank    is    removed    and    the    mother    liquor    is 
allowed  to  run  off,  at  first  slowly,  and  after- 
wards by  elevating  the  tank  the   last  of  the 
liquor  is  removed ;  the  drainage  requires  several 
days.     The  crystals  in  the  apparatus  are  then 
cut  up  into  pieces  of  the  shape  of  bricks  (com- 
mencing at  the  upper  end),  which  are  placed 
on   an    absorbent,   and   removed   to    a   drying- 
room.     In    ordinary    crystallization    a    certain 
part  of  the  coloring  matter  is  retained  in  the 
crystals.     In  this  case,  when  the  morphine  is 
crystallized  as  described,  and  dried  in  bricks, 
nearly  all  the  retained  coloring  matter  comes 
to  the  surface,  so  that  when  the  bricks  come 
out  of  the  drying-room  the  surfaces  are  brown, 
and  in  some  cases  almost  black,  showing  that 
the   coloring   matter   is   eliminated.     The    next 
part  of  the   process  is  to  remove  the  colored 
part.     This  is  effected  by  slicing  off  the  dark 
portions,   leaving  the  morphine   sulphate   per- 
fectly   white.      The    masses    of    crystals    of 
morphine   sulphate    (which   have   been   hereto- 
fore described  as  bricks)   are  in  a  condition  to 
be  made  into  a  merchantable  article.     A  very 
sharp  knife  and  delicate  handling  is  used.     The 
bricks  are  placed  on  a  table  and  cut  into  slices 
each  measuring  about  J  inch.     These  slices  are 
very   gently    crumbled    in   the   hands    or   they 
are  preferably  cut  into  cubes  or  small  pieces 
to   distinguish  them  from  other  white  crystals 
of   a  less   poisonous   nature. 

In  the  evaporation  of  the  solution  of  this 
salt,  care  should  be  taken  not  to  carry  the 
heat  too  far,  for,  when  pushed  to  incipient 
decomposition  with  an  excess  of  acid,  a  new 
substance  is  formed  containing  no  morphine. 
This  salt  is  sometimes  adulterated.  D.  B.  Dott 
met  with  a  sample  in  the  English  market  which 
contained  34.63  per  cent,  of  anhydrous  sodium 
sulphate.    (P.  /.,  August  4,  1877.) 

Properties. — It  is  officially  described  as  in 
"  white,  feathery,  acicular,  silky  crystals,  or  in 
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cubical  masses,  odorless,  permanent  in  the  air, 
and  having  a  bitter  taste.  It  loses  three  mole- 
cules of  water  of  crystallization  at  100°  C. 
(212°  F.),  and  the  remaining  two  at  130°  C. 
(266°  F.).  Soluble  in  15.3  parts  of  water,  and 
in  465  parts  of  alcohol  at  25°  C.  (77°  F.) ; 
soluble  in  0.6  part  of  water  at  80°  C.  (176° 
P.),  and  in  187  parts  of  alcohol  at  60°  C. 
(140°  F.)  ;  insoluble  in  ether  and  chloroform. 
When  heated  to  about  250°  C.  (482°  F.),  the 
salt  assumes  a  brown  color,  and  then  chars 
without  melting.  "When  ignited,  it  is  very 
slowly  consumed,  leaving  no  residue.  Its 
aqueous  solution  is  neutral  to  litmus  paper. 
On  adding  a  dilute  solution  of  ammonia  water 
in  slight  excess  to  its  aqueous  solution,  and 
vigorously  shaking  the  liquid,  a  precipitate  is 
formed,  which  when  collected  and  washed, 
should  respond  to  all  the  tests  and  reactions 
given  under  Morphina.  Barium  chloride  T.S. 
produces  a  white  precipitate,  insoluble  in  hy- 
drochloric acid.  Ferric  chloride  T.S.,  when 
added  to  neutral  aqueous  solutions  of  the  salt, 
produces  a  blue  color,  which  is  destroyed  by 
acids,  alcohol,  or  by  heating.  The  color  tests 
for  the  identification  of  Morphine  Sulphate, 
and  those  showing  the  absence  of  impurities, 
are  identical  with  those  described  under  Mor- 
phina." U.  S.  By  exposure  to  a  heat  of  120° 
C.  (248°  P.)  it  loses  9.66  parts  of  the  water, 
but  cannot  be  deprived  of  the  remainder  with- 
out decomposition.  (Liebig.)  The  official 
tests  for  it  are  those  for  sulphuric  acid  and 
for  morphine.  Considerable  discussion  has 
taken  place  in  the  pharmaceutical  journals 
about  the  solubility  in  water  of  morphine  sul- 
phate. Owing  to  the  ease  with  which  the  salt 
parts  with  its  water  of  crystallization,  even 
at  ordinary  temperatures,  it  is  not  difficult 
to  account  for  some  of  the  discrepancies  that 
exist  in  the  text-books  on  this  subject.  Yet 
there  can  be  no  doubt  that  the  heretofore  com- 
monly quoted  solubility,  "twice  its  weight  of 
cold  water,"  is  an  oft-repeated  error.  J.  U. 
Lloyd  (N.  R.,  May,  1882)  found  it  soluble  in 
21.60  parts  of  cold  water.  P.  B.  Power,  after 
a  determination  by  precipitation  with  barium 
chloride,  found  a  commercial  specimen  of  un- 
doubted purity  to  require  very  nearly  24 
parts  of  cold 'water,  and  the  U.  S.  P.  1880 
adopted  his  results.  (A.  J.  P.,  1882,  p.  97.) 
Virgil  Coblentz  subsequently  examined  five 
commercial  samples,  and  practically  confirmed 
Power's  results,  finding  the  specimens  soluble 
respectively  in  21.38,  23.90,  23.18,  17.69,  and 
1S.97  parts  of  water.  D.  B.  Dott  criticises  the 
methods  employed  by  J.  U.  Lloyd,  and  to  some 
extent  those  of  Power,  but  fails  to  establish 
a  very  different  result.  (P.  J.,  1882,  p.  252.) 
The  temperature  used  in  obtaining  these 
figures  was  15.6°  C.  The  solubility  according 
to  the  U.  S.  P.  (8th  Rev.)  is  15.3  parts  of 
water  at  25°  C.   (77°  P.). 

The  solution  of  morphine  sulphate  formerly 
official  was  made  by  dissolving  1  grain  of  mor- 
phine sulphate  in  1  fluidounce  of  distilled  water, 


and,-  although  the  solution  is  more  stable  than 
that  of  any  other  of  the  morphine  salts  in  com- 
mon use,  it  will  in  time  become  weakened  through 
the  presence  of  microscopic  plants  belonging 
to  the  Confervoideae,  and  hence  it  is  not  desir- 
able to  keep  it  on  hand.  According  to  Ham- 
berg  of  Stockholm,  the  sulphate  should  be 
dissolved  in  boiling  distilled  water  which  is  free 
from  ammonia,  phosphoric,  nitric,  and  nitrous 
acids;  the  solution  should  be  filtered  through 
paper  not  previously  moistened,  and  is  best 
preserved  in  small  well-filled  vials  closed  with  a 
glass  stopper.  (Ph.  Ztg.,  No.  49;  A.  J.  P., 
1881.)  For  medicinal  properties,  see  Mor- 
phina and  Morphince  Acetas,  pp.  785,  788. 

Dose,  from  one-eighth  to  one-half  grain 
(0.008  to  0.032  Gm.),  which  may  be  given  in 
pill  or  in  solution. 

Off.  Prep. — Pulvis  Morphinae  Compositus, 
U.  S. 

MORPHIN/E  TARTRAS.  Br. 

MORPHINE  TARTRATE 

( mor-phi'nae  tar'tras) 

(C17H19NO3)  2C4H606  +  3H20  =  768.64 

Morphlnuni  Tartarlcum  ;  Tartrate  de  Morphine, 
Ft: ;  Morphintartrat,  Weinsaures  Morphium,  O. 

"Morphine  Tartrate,  (CwHisNOa^CaHeOe, 
3H2O,  may  be  prepared  by  the  combination 
of  morphine  and  tartaric  acid  in  molecular 
proportions."    Br. 

This  salt  of  morphine  has  been  introduced 
into  the  British  Pharmacopoeia  1898;  it  was 
brought  into  notice  by  Erskine  Stuart  (1880), 
and  recommended  for  hypodermic  injection  be- 
cause of  its  greater  solubility  in  water  over 
the  other  salts  of  morphine.  (See  Injectio 
Morphince  Hypodermica,  p.  658,  and  Liquor 
Morphince  Tartratis,  p.  727.)  It  is  officially 
described  as  "  a  white  powder  consisting  of 
fine  nodular  tufts  of  minute  acicular  crystals. 
Efflorescent  at  68°  F.  (20°  C).  Soluble  in 
11  parts  of  cold  water,  almost  insoluble  in 
alcohol  (90  per  cent.).  It  affords  the  reactions 
characteristic  of  morphine  and  of  tartrates. 
2  grammes  dissolved  in  20  cubic  centimetres 
of  warm  morphinated  water,  with  solution 
of  ammonia  added  in  the  slightest  possible 
excess,  will  give,  on  cooling,  a  crystalline 
precipitate  which,  after  washing  and  drying  as 
described  under  'Morphinae  Hydrochloridum/ 
should  weigh  1.47  grammes.  Heated  to  red- 
ness with  free  access  of  air,  it  burns  without 
leaving  any  residue  (absence  of  mineral  im- 
purities)." Br.  A.  E.  Tanner  (P.  J.,  1903, 
134)  found  morphine  tartrate  in  the  English 
market  of  slow  solubility;  he  investigated  the 
subject  and  stated  that  an  acid  tartrate  of  mor- 
phine was  sparingly  soluble,  that  this  was 
found  in  commerce  and  that  it  required  100 
parts  of  cold  water  for  its  solution. 

Uses. — Morphine  tartrate  is  used  for  making 
hypodermic   injections.      See  Morphina. 
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Dose,  one-eighth  to  one-half  grain  (0.008  to 
0.032  Gm.). 

Off.  Prep. — Injectio  Morphinse  Hypodermica, 
Br.;  Liquor  Morphinae  Tartratis,  Br. 

MOSCHUS.  U.  S.,  Br. 

MUSK 

(mos'phus) 

"The  dried  secretion  from  the  preputial  fol- 
licles of  Moschus  moschiferus  Linne."  U.  S. 
"  The  dried  secretion  from  the  preputial  fol- 
licles of  Moschus  moschiferus,  Linn."  Br. 

Moschus  Orientalis,  M.  Chinensis,  M.  Tibetanus ; 
Chinese,  Thibet  or  Tonquin  Musk;  Muse,  Fr.  Cod.; 
Bisam,  Moschus,   O.;  Muschio,   It.;  Almizcle,  Sp. 

Moschus  moschiferus,  Gmelin,  Syst.  Nat.  i. 
172;  Bees's  Cyclopaedia. — This  animal  bears  a 
close  resemblance  to  the  deer  in  shape  and  size. 
It  is  usually  about  three  feet  in  length  and  two 
feet  high,  with  haunches  considerably  more 
elevated  than  the  shoulders.  From  its  upper 
jaw  two  tusks  project  downward  out  of  the 
mouth,  each  about  two  inches  long,  curved  back- 
ward, and  serving  to  extract  the  roots  which  are 
used  as  food  by  the  animal.  The  ears  are  long 
and  narrow,  and  the  tail  very  short.  The 
fleece,  consisting  of  strong,  elastic,  undulated 
hairs,  varies  in  color  with  the  season,  the  age 
of  the  animal,  and  perhaps  the  place  which  it 
inhabits.  The  general  color  is  a  deep  iron-gray. 
The  individual  hairs  are  whitish  near  the  root, 
and  fawn-colored  or  blackish  towards  the  tip. 
The  musk  is  contained  in  an  oval,  hairy,  pro- 
jecting sac,  found  only  in  the  male,  situated 
between  the  umbilicus  and  the  prepuce,  from 
two  or  three  inches  long,  and  from  one  to  two 
broad,  opening  by  a  small  hairy  orifice  at  its 
anterior  part,  and  marked  posteriorly  by  a 
groove  or  furrow  which  corresponds  with  the 
opening  of  the  prepuce.  It  is  lined  internally 
by  a  smooth  membrane,  thrown  into  a  number 
of  irregular  folds,  forming  incomplete  parti- 
tions. In  the  vigorous  adult  animal,  the  sac 
sometimes  contains  six  drachms  of  musk;  but 
in  the  old,  seldom  more  than  two  drachms,  and 
none  in  the  young.1  The  musk  is  secreted  by 
the  lining  membrane,  and  in  the  living  animal 
forms  a  consistent  mass,  which  on  the  outside 
is  compact,  and  marked  with  the  folds  of  the 
membrane,  but  is  less  firm  towards  the  centre, 
where  there  is  sometimes  a  vacant  space.  As 
first  secreted  it  is  probably  liquid,  and  a  portion 
is  occasionally  forced  out  by  the  animal,  to 
which  it  communicates  its  odor.  The  musk-deer 
inhabits  the  vast  mountainous  regions  of  Cen- 
tral Asia,  extending  from  India  to  Siberia,  and 
from  the  country  of  the  Turcomans  to  China. 

1  According  to  Frederick  Markham,  as  much  as 
two  ounces  are  sometimes  obtained,  and  the  average 
for  a  full-grown  animal  is  an  ounce  :  but,  as  many 
of  the  deer  are  killed  young,  the  pods  in  the  market 
do  not  contain  more  than  half  an  ounce  upon  an 
average.  He  states  that  the  musk  of  the  younger 
animals  is  not  so  strong  as  that  of  the  old,  but  is 
much    pleasanter.     (P.   J.t   xv.   472.) 


It  is  an  active  and  timid  animal,  springing  from 
rock  to  rock  with  surprising  agility,  and  fre- 
quenting the  snowy  recesses  and  most  inacces- 
sible crags  of  the  mountains.  Concealing  itself 
during  the  day,  it  chooses  the  night  for  roam- 
ing in  search  of  food,  and,  though  said  to  be 
abundant  in  its  native  regions,  is  taken  with 
difficulty.  It  is  hunted  for  its  hide,  as  well 
as  for  the  musk.  The  natives  often  take  it  by 
snaring.  As  soon  as  the  animal  is  killed,  the 
sac  is  cut  off,  dried,  and  sent  into  the  market.2 
It  has  been  calculated  that  about  twenty  thou- 
sand deer,  male  and  female,  are  annually 
killed. 

Musk  varies  in  quality  with  the  country  in- 
habited by  the  animal.  That  procured  from 
the  mountains  on  the  southern  borders  of 
Siberia,  and  brought  into  the  market  through 
Russia,  is  comparatively  feeble.  Chinese  musk 
has  been  said  to  come  from  Tonquin,  but  ap- 
pears really  to  be  chiefly  obtained  in  Yun-Nan, 
a  province  in  the  extreme  south  of  China, 
whence  it  is  sent  1400  miles  to  Shanghai,  the 
export  centre.  A  variety  intermediate  between 
these  is  procured  in  the  Himalaya  Mountains 
and  Thibet  and  sent  to  Calcutta.  This  is  some- 
times enclosed  in  the  membranous  lining  of  the 
sac,  without  the  hairy  envelope,  and  in  this 
condition  is  said  to  be  quite  equal  if  not 
superior  to  that  surrounded  by  the  skin,  as  in 
the  former  condition  it  dries  readily  in  the  sun, 
while  in  the  latter  the  aid  of  artificial  heat  is 
deemed  necessary,  by  which  the  musk  may  some- 
times be  injured.  (F.  Peake,  P.  J.,  Feb.  1861.) 
A  musk  which  is  also  said  to  pass  from  Thibet 
into  China  is  Cabardine  musk.  (See  C.  D., 
1890.) 

Two  varieties  are  known  in  commerce,  the 
Chinese,  Thibet  or  Tonquin  musk,  and  Bussian 
or  Siberian  musk.3  Both  come  in  sacs,  convex 
and  hairy  on  one  side,  flat  and  destitute  of  hair 
on  the  other.  The  hairs  are  brownish-yellow, 
grayish,  or  whitish,  stiff  and  short,  and  ar- 
ranged concentrically  around  the  orifice  of  the 
sac.  The  Chinese,  which  is  the  more  highly 
valued,  is  in  bags  of  a  rounder  shape,  covered 
with  brownish-yellow  or  reddish-brown  hairs, 
and  containing  at  most  a  drachm  and  a  half  of 
large  grained,  dark,  strong  scented  musk,  of  an 
ammoniacal  odor.  The  Russian  is  in  longer  and 
larger  bags,  small-grained,  of  a  light  yellowish- 
brown  color,  and  of  a  weaker  and  more  fetid 
odor,  with  less  odor  of  ammonia. 

2  Attention  has  been  drawn  by  E.  Bertherand  to  the 
excrement  of  the  Algerian  gazelle,  Ant  Hope  dorcus, 
L.,  which  possesses  a  powerful  musk-like  odor.  It 
is  said  to  contain  about  7  per  cent,  of  an  acid 
resin  having  a  musky  odor.  (Proc.  A.  Ph.  A., 
xxvi.  332.) 

3  American  Musk. — Owing  to  the  costliness  of  true 
musk,  the  sacs  derived  from  Fiber  stibethicus,  the 
common  musk-rat,  have  been  used  as  a  substitute. 
This  product  possesses  many  of  the  properties  of 
musk,  and,  although  the  odor  is  not  identical,  it 
can  often  replace  it  in  perfumery  if  used  judi- 
ciously. If  the  fatty  matter  present  has  become 
rancid,  it  should  be  washed  out  by  agitating  the 
bruised  sacs  with  a  little  ether  and  pouring  off  the 
ethereal  solution,  then  allowing  the  musk  to  become 
dry  by  exposure  to  the  air,  and  carefully  preserving 
the  product  in  sealed  packages. 
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Properties. — Musk  is  in  grains  or  lumps  con- 
creted together,  soft  and  unctuous  to  the  touch, 
and  of  a  reddish-brown  or  ferruginous  color 
resembling  that  of  dried  blood.  Some  hairs  of 
the  pod  are  generally  mixed  with  it.  It  is 
officially  described  as  "  usually  in  irregular, 
crumbly,  somewhat  unctuous  grains,  dark  red- 
dish-brown, having  a  peculiar,  penetrating,  and 
persistent  odor  and  a  bitterish  taste.  About 
10  to  12  percent,  of  Musk  is  soluble  in  alcohol, 
the  solution  being  light  brownish-yellow,  and 
on  the  addition  of  water  becoming  slightly  tur- 
bid; from  50  to  75  percent,  is  soluble  in  water, 
the  solution  being  deep  brown,  faintly  acid, 
and  strongly  odorous;  moisture  not  more  than 
15  percent.,  and  ash  not  more  than  8  percent." 
U.  S.  The  odor  is  strong,  penetrating  and  so 
diffusive  that  one  part  of  musk  communicates 
its  odor  to  more  than  3000  parts  of  inodorous 
powder.  (Fee.)  In  some  delicate  individuals 
it  produces  headache  and  other  disagreeable 
symptoms,  and  it  has  even  caused  convulsions. 
The  taste  is  bitter,  disagreeable,  and  somewhat 
acrid.  The  color  of  the  powder  is  reddish- 
brown.  Musk  is  inflammable,  burning  with  a 
white  flame,  and  leaving  a  light  spongy  char- 
coal. Reduced  to  ashes,  it  leaves  about  5  per 
cent,  of  residue,  containing  potassium,  calcium, 
magnesia,  iron,  carbonic,  phosphoric,  and  sul- 
phuric acids,  chlorine,  and  traces  of  potassium 
ferrocyanide  and  ammonium  sulphide.  (W. 
Bernatzik.)  It  yields,  upon  analysis,  a  great 
number  of  proximate  principles.  Guibourt  and 
Blondeau  obtained  water,  ammonia,  stearin, 
olein,  cholesterin,  an  oily  acid'  combined  with 
ammonia,  volatile  oil,  ammonium  chloride,  po- 
tassium and  calcium  chlorides,  an  unidentified 
acid  combined  with  ammonia,  potassium,  and 
calcium,  gelatin,  albumin,  fibrin,  a  highly  car- 
bonaceous matter  soluble  in  water,  a  soluble 
calcareous  salt  and  a  combustible  acid,  calcium 
carbonate,  and  phosphate,  with  hair  and  sand. 
{Ann.  Ch.  Phys.,  ix.  327.)  Besides  these  con- 
stituents, Geiger  and  Reinman  found  a  pecul- 
iar bitter  resin,  a  peculiar  substance  in  part 
combined  with  ammonia,  and  lactic  acid  both 
free  and  in  combination.  According  to  Gui- 
bourt and  Blondeau,  it  contains  47  per  cent,  of 
volatile  matter,  thought  by  some  to  be  chiefly 
ammonia,  by  others  to  be  a  compound  of  am- 
monia and  volatile  oil.  Theimann  obtained  only 
from  10  to  15  per  cent.  But  the  quantity  of  vol- 
atile as  well  as  of  soluble  matter  varies  exceed- 
ingly in  different  specimens.  Thus,  Theimann 
found  from  80  to  90  per  cent,  of  matter  soluble 
in  water,  Buchner  only  54.5  per  cent.,  and  other 
chemists  intermediate  proportions.  The  pro- 
portion soluble  in  alcohol,  as  ascertained  by 
different  experimenters,  varies  from  25  to  62 
per  cent.  Ether  is  a  good  solvent.  The  aque- 
ous infusion  has  a  yellowish-brown  color,  a 
bitterish  taste,  a  strong  odor,  and  an  acid  reac- 
tion. The  alcoholic  tincture  is  transparent,  and 
of  a  reddish-brown  color,  with  the  peculiar  odor 
of  musk.  The  action  of  potassium  hydroxide 
upon  musk  is  accompanied  with  the  extrication 


of  ammonia  and  an  increase  of  its  peculiar  odor. 
By  the  influence  of  heat  and  moisture  long  con- 
tinued, ammonia  is  developed,  which  acts  upon 
the  fatty  matter,  producing  a  substance  re- 
sembling adipocere,  but,  according  to  Guibourt, 
without  diminishing  the  medicinal  activity.  The 
correctness  of  this  opinion,  however,  is  per- 
haps questionable,  and  it  is  advisable  to  pre- 
serve the  musk  as  much  as  possible  unaltered. 
When  kept  in  glass  bottles,  in  a  situation 
neither  moist  nor  very  dry,  it  remains  for  a 
great  length  of  time  without  material  change. 
The  odor  of  musk  is  very  much  diminished  by 
mixing  it  with  emulsion  or  syrup  of  bitter  al- 
mond, or  with  cherry-laurel  water.  From  the 
experiments  of  Wimmer,  it  appears  that  musk 
loses  its  odor  when  rubbed  with  golden  sulphide 
of  antimony,  and  reacquires  it  on  the  addition 
of  a  little  solution  of  ammonia.  (Ph.  Cb.,  1843, 
406.)  Camphor  rubbed  up  with  musk  is  also 
said  to  destroy  its  odor.  (See  Artificial  Musk, 
Part  II.) 

Adulterations. — The  price  of  this  medicine  is 
so  high,  and  its  sources  are  so  limited,  as  to 
offer  strong  temptations  to  adulteration,  and 
little  genuine  unmixed  musk  is  to  be  found  in 
the  market.  The  sophistication  commences  in 
China,  and  is  completed  in  Europe  and  this 
country.  A  common  practice  in  the  East  is 
to  open  the  sac  and  to  supply  the  place  of  the 
musk  with  an  adulterated  mixture.  Some- 
times the  scrotum  of  the  animal  is  filled  with 
this  mixture,  and  not  infrequently  the  sacs  are 
made  out  of  the  skin.  Dried  blood,  from  its  re- 
semblance to  musk,  is  one  of  the  most  common 
adulterations;  but,  besides  this,  sand,  lead,  iron 
filings,  hair,  animal  membrane,  tobacco,  the  dung 
of  birds,  wax,  benzoin,  storax,  asphaltum,  arti- 
ficial musk,  and  other  substances  are  introduced. 
These  are  mixed  with  a  portion  of  musk,  the 
powerful  odor  of  which  is  diffused  through  the 
mass  and  renders  the  discovery  of  the  fraud 
sometimes  difficult.  It  is  said  that  the  Chinese 
sometimes  mix  the  musk  of  Tonquin  with  that 
of  Siberia.  The  bags  containing  the  drug 
should  have  the  characters  before  described  as 
belonging  to  the  natural  sac,  and  should  present 
no  evidence  of  having  been  opened.  The  slit 
is  sometimes  carefully  sewed  up,  sometimes 
glued  together.  The  former  condition  may  be 
discovered  by  close  inspection,  the  latter  by  im- 
mersion in  hot  water.  When  the  bag  is  made 
from  any  other  portion  of  the  skin,  the  differ- 
ence may  be  detected,  according  to  Neligan,  by 
a  microscope  which  magnifies  300  diameters. 
The  genuine  hairs  exhibit  innumerable  cells, 
which  are  wanting  in  the  spurious.  ( Chem.  Gaz., 
Feb.  1846,  p.  79.)  Musk  which  burns  with 
difficulty,  has  a  feeble  odor  and  a  color  either 
pale  or  entirely  black,  feels  gritty  to  the  finger, 
is  very  moist  so  as  to  lose  much  weight  in  dry- 
ing, or  contains  obvious  impurities,  should  be 
rejected.  Russian  musk  is  said  never  to  be 
adulterated   before    leaving   Russia.1       "  Musk 

1  For    an    account    of    the    effects    of    numerous    re- 
agents  on   musk,    and    other    modes    of   identification, 
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should  be  free  from  earthy  impurities,  and 
should  on  incineration  yield  not  more  than 
8  per  cent,  of  ash."  Br. 

Uses. — Musk  is  stimulant  and  antispasmodic, 
in  some  way  stimulating  very  decidedly  the  ner- 
vous centres  when  exhausted,  without  producing 
either  in  health  or  in  disease  very  pronounced 
symptoms.  It  is  a  very  valuable  remedy  in  the 
treatment  of  nervous  exhaustion  coining  on  at 
or  about  the  crisis  of  acute  disease.  When,  in 
low  cases  of  typhus  affections,  subsultus  ten- 
dinum,  tremors,  singultus,  and  similar  symp- 
toms indicate  the  failure  of  nerve-power,  its 
exhibition  is  often  of  great  advantage.  We 
have  seen  it  apparently  save  life  in  the  acme 
of  typhoid  fever,  when  the  vital  powers  seemed 
to  have  almost  succumbed,  and  when  violent 
alterations  of  temperature  or  symptoms  re- 
sembling those  of  coma  vigil  had  manifested 
themselves.  It  was  many  years  ago  especially 
commended  by  Trousseau  in  the  treatment  of 
adynamic  pneumonia  of  drunkards  with  severe 
cerebral  symptoms.  Under  these  circumstances 
it  certainly  appears  to  do  great  good.  In  very 
obstinate  hiccough  it  is  one  of  the  most  efficient 
of  all  of  our  remedies,  and,  according  to 
G.  B.  Wood,  it  is  very  effective  in  those  alarm- 
ing convulsions  of  infants  originating  in  spasm 
of  the  intestines.  In  the  laryngismus  stridulus 
or  crowing  disease  of  infants,  Bouchut  relied 
mainly  on  musk,  having  found  it  more  effica- 
cious than  any  of  the  narcotics.  (N.  Y.  M.  J., 
Sept.  1868,  p.  545.)  According  to  our  ex- 
perience, musk  rapidly  loses  its  power  of  in- 
fluencing the  nerve  centres,  and  for  this  reason, 
and  on  account  of  its  eostliness,  its  employment 
should  always  be  delayed  until  severe  nervous 
exhaustion  becomes  alarming.  It  may  be  given 
in  pill,  but  is  commonly  given  in  emulsion  or 
administered  as  an  enema. 

Dose,  from  five  to  fifteen  grains  (0.32  to 
1.0  Gm.). 

Off.  Prep. — Tinctura  Moschi,  U.  8. 

MUCILAGINES. 

MUCILAGES 

(mu-ci-lag'i-nes) 

Mucilages,  Fr.;  Schleime,  (?.;  Mucilagines,  It. 

Mucilage,  in  the  ordinary  acceptation  of  the 
term,  and  in  the  sense  in  which  it  is  employed 
in  the  U.  S.  Pharmacopoeia,  is  an  aqueous  solu- 
tion of  gum,  or  of  substances  closely  allied  to 
it.  In  the  British  Pharmacopoeia  the  term  is 
applied  also  to  the  semi-liquid,  jelly-like  sub- 
stance resulting  from  the  cooling  of  a  hot  solu- 
tion of  starch. 


as  well  as  of  detecting  adulterations,  see  a  paper 
by  W.  Bernatzik,  in  A.  J.  P.,  1861,  p.  427.  There 
is  a  discrepancy  between  Bernatzik's  statement  of 
the  solubilities  of  musk  and  that  quoted  in  the  text 
above.  According  to  the  latter,  ether  is  a  good  sol- 
vent ;  according  to  the  former,  ether  and  chloroform 
possess  scarcely  any  solvent  power.  Solubility,  how- 
ever, cannot  be  relied  upon  as  a  test. 


MUCILAGO  ACACLC  U.  S.,  Br. 

MUCILAGE  OP  ACACIA 

(mu-ci-la'go    a-ca'ci-ae) 

Mucilage  of  Gum  Arabic ;  Mucilage  de  Gomme,  Fr. 
Cod.;  Mucilage  arabique,  Fr. ;  Mucilago  Gummi 
Arabici,  P.  O.;  Gummischleim,  O. ;  Mucilagine  dl 
gomma  arabica,  It.;  Mucilago  de  goma  arabica,   Sp. 

*  "Acacia,  in  small  fragments,  three  hundred 
and  forty  grammes  [or  11  ounces  av.,  435 
grains] ;  Lime  Water,  three  hundred  and  thirty 
grammes  [or  11  ounces  av.,  280  grains] ;  Water, 
a  sufficient  quantity,  to  make  one  thousand 
grammes  [or  35  ounces  av.,  120  grains].  Wash 
the  Acacia  with  cold  Water,  and  allow  it  to 
drain.  Add  the  Lime  Water  to  it,  and  enough 
Water  to  make  the  mixture  weigh  one  thousand 
grammes  [or  35  ounces  av.,  120  grains],  agitate 
or  stir  it  occasionally  until  the  Acacia  is  dis- 
solved, and  strain.  Keep  the  product  in  well- 
stoppered,  completely  filled  bottles,  in  a  cool 
place."    U.  S. 

"  Gum  Acacia,  in  small  pieces,  4  ounces  (Im- 
perial) or  100  grammes;  Distilled  Water,  a 
sufficient  quantity.  Rapidly  rinse  the  Gum 
Acacia  with  a  little  Distilled  Water;  then  dis- 
solve it  in  six  fluid  ounces  (Imp.  meas.)  or  one 
hundred  and  fifty  cubic  centimetres  of  Dis- 
tilled Water  in  a  closed  vessel  and  strain."  Br. 

The  gum  used  for  this  purpose  should  be  in 
small  fragments  or  coarse  powder,  as  it  is  more 
readily  dissolved  in  this  state  than  when  finely 
pulverized.  Straining  is  necessary  to  separate 
the  foreign  substances  which  are  often  mixed 
with  gum  arabic.  This  mucilage  is  semi-trans- 
parent, almost  colorless  if  prepared  from  good 
gum,  viscid,  tenacious,  of  a  feeble  peculiar  odor, 
and  nearly  tasteless.  By  straining  a  solution 
of  gum  through  a  layer  of  freshly  precipitated 
alumina  it  can  be  almost  entirely  decolorized, 
particularly  if  the  operation  be  repeated  sev- 
eral times.  By  keeping,  the  mucilage  becomes 
sour,  in  consequence  of  the  spontaneous  gen- 
eration of  acetic  acid,  and  this  happens  even 
though  it  be  enclosed  in  well-stoppered  bottles; 
but,  according  to  Guerin  the  solution  of  pure 
gum  undergoes  no  change  in  vacuo.  Heat  in 
its  preparation  is  said  to  favor  the  production 
of  acid,  and  hence  cold  has  been  substituted  for 
boiling  water  in  the  present  formulas.  The 
U.  S.  P.  (8th  Rev.)  directs  the  addition  of 
lime  water  in  making  this  mucilage;  this  addi- 
tion has  proved  advantageous  by  neutralizing 
the  acidity  generally  found  in  acacia  and  it  pro- 
motes stability.  According  to  R.  Rother  (A. 
J.  P.,  xliv.  113),  if  glycerin  be  employed  in  the 
proportion  of  one  to  eight  of  the  mass,  and  the 
mixture  of  water  and  glycerin  be  added  to  the 
gum  in  a  bottle  and  solution  secured  by  agita- 
tion at  intervals  over  several  hours,  the  result- 
ing mucilage  does  not  spoil;  the  presence  of 
glycerin  is  objectionable,  however,  for  many 
of  the  uses  of  mucilage  of  acacia.  E.  D.  Oesch 
(West.  Drug.,  1892,  38)  adds  about  6  per  cent, 
of  alcohol  as  a  preservative.  Keller  preserves 
the  mucilage  by  the  addition  of  acetanilide  (two 


796 


Mucilago  Sassafras  Medulla. — Tragacanthai. — Ulmi. 


PART    I. 


grains  in  the  fluidounee).  (C.  D.,  1896,  378.) 
Archer  &  Co.  have  found  (A.  J.  P.,  xlvi.  469) 
that  if  "  Tolu  water  "  be  substituted  for  water 
the  mucilage  will  keep  for  months.  The  Tolu 
water  is  made  by  rubbing  two  drachms  of  the 
tincture  with  magnesium  carbonate  and  two 
pints  of  water,  and  filtering.  Mucilage  is  em- 
ployed chiefly  in  the  making  of  pills,  and  in 
suspending  insoluble  substances  in  water.  In 
prescribing  it  for  mixtures,  it  should  be  recol- 
lected that  it  is  a  solution  of  definite  strength, 
containing,  according  to  the  U.  S.  formula,  half 
an  ounce  of  the  gum  to  each  fluidounee  of 
mucilage.  The  British  mucilage  is  a  little 
stronger.  The  adhesiveness  of  the  mucilage 
is  stated  to  be  very  much  increased  by  the  addi- 
tion of  one  part  of  aluminum  sulphate  to  one 
hundred  and  twenty-five  parts  of  the  mucilage. 
Off.  Prep. — Mistura  Olei  Ricini,  Br.;  Trochis- 
cus  Sulphuris,  Br. 

MUCILAGO  SASSAFRAS  MEDULL^E. 
U.  S. 

MUCILAGE  OF  SASSAFRAS  PITH 

(mu-cj-la'go    sfts'sa-fras    me-dul'lee) 

Mucilage  de  Mobile  d«  Sassafras,  Fr. ;  SasKafras- 
markschleim,   Q. 

* "  Sassafras  Pith,  two  grammes  [or  31 
grains]  ;  Wafer,  one  hundred  cubic  centimeters 
[or  3  fluidounces,  183  minims].  Macerate  the 
Sassafras  Pith  in  the  Water  daring  three  hours, 
and  strain  without  expression.  This  prepara- 
tion should  be  freshly  made  when  wanted." 
V.  S. 

This  mucilage  may  be  prepared  in  a  much 
shorter  time,  if  the  pith  be  broken  into  small 
fragments  and  the  mixture  often  agitated. 
When  a  thicker  mucilage  is  desired,  J.  W.  Eng- 
land recommends  beating  the  pith  with  sterilised 
water  in  a  mortar  until  pasty,  expressing 
through  coarse  muslin,  returning  the  residue, 
and  continuing  the  process  until  a  thick  mu- 
cilage is  obtained.  (A.  J.  P.,  1894,  350.)  This 
will  produce  a  cloudy  mucilage,  however,  which 
is  inferior  to  the  preparation  made  without 
agitation.  The  use  of  sterilized  water  while 
not  objectionable  seems  unnecessary  unless  the 
pith  itself  be  sterilized.  The  mucilage  is 
much  used  as  an  application  to  the  eye  in  con- 
junctivitis. It  may  be  taken  as  a  drink  ad 
libitum  in  inflammations  of  the  mucous  pas- 
sages. 

MUCILAGO  TRAGACANTH/E.  U.  SM  Br. 

MUCILAGE  OF  TRAQACANTH 

(mu-cj-la'go  trag-a-can'tha? ) 

Mucilage  de  Gomme  Adragante.  Fr.  Cod. :  Mu- 
cilage adragant,  Fr. ;  Traganthschleim,  O. ;  Muclla- 
glne  di  gomma  adragante.  It. 

*  "  Tragaeanth,  six  grammes  [or  93  grains]  ; 
Glycerin,    eighteen   grammes    [or   278   grains] ; 


Water,  a  sufficient  quantity,  to  make  one  hun- 
dred grammes  [or  3  ounces  av.,  231  grains]. 
Mix  the  Glycerin  with  seventy-five  cubic  centi- 
meters [or  2  fluidounces,  257  minims]  of  Water 
in  a  tared  vessel,  heat  the  mixture  to  boiling, 
add  the  Tragaeanth,  and  macerate  during 
twenty-four  hours,  stirring  occasionally.  Then 
add  enough  Water  to  make  the  mixture  weigh 
one  hundred  grammes  [or  3  ounces  av.,  231 
grains],  beat  it  until  it  has  a  uniform  con- 
sistence, and  strain  it  forcibly  through  muslin." 
U.S. 

"  Tragaeanth,  in  powder,  60  grains  (Im- 
perial) or  5.5  grammes;  Alcohol  (90  per  cent.), 
2  fl.  drachms  (Imp.  meas.)  or  10  cubic  centi- 
metres; Distilled  Water,  a  sufficient  quantity. 
Mix  the  Tragaeanth  with  the  Alcohol  in  a  bot- 
tle; add  a  sufficient  quantity  of  Distilled  Water 
to  form  ten  fluid  ounces  (Imp.  meas.)  or  four 
hundred  cubic  centimetres,  and  shake  immedi- 
ately."  Br. 

A  part  only  of  tragaeanth  is  soluble  in  water. 
The  remainder  swells  up  and  forms  a  soft 
tenacious  mass,  which  may  be  mechanically 
mixed  with  water,  but  does  not  form  a  proper 
solution.  Hence  trituration  is  necessary  to 
complete  the  incorporation  of  the  ingredients. 
This  mucilage  is  thick  and  very  viscid,  but 
not  permanent,  as  the  water  separates  from 
the  insoluble  portion  of  the  tragaeanth  on 
standing.  It  is  chiefly  used  in  making  pills  and 
troches.  The  addition  of  glycerin  renders  it 
more  serviceable  as  an  excipient.  From  its 
great  tenacity,  it  may  be  advantageously  em- 
ployed for  the  suspension  of  heavy  insoluble 
substances,  such  as  the  metallic  oxides,  in  water. 
When  kept  long,  it  is  apt  to  undergo  decomposi- 
tion, and  to  become  offensive,  but  it  will  keep 
well  if  enough  phenol  be  added  to  impart  its 
characteristic  odor  faintly.  (A.  J.  P.,  1864.) 
Lyon  (P.  ./.,  1901,  600)  recommends  the  use 
of  chloroform  water  as  a  preservative  in 
making  this  mucilage;  this  is  preferred  in  all 
cases  if  the  mucilage  is  not  to  be  used  in- 
ternally. The  alcohol  in  the  British  process 
facilitates  the  quick  production  of  the  mu- 
cilage, and  in  addition  acts  as  a  preservative. 

Off.  Prep. — Lotio  Hydrargyri  Nigra,  Br.;  Tro- 
chisci  Sodii  Bicarbonatis,  U.  8. 

MUCILAGO  ULMI.  U.  S. 

MUCILAGE  OF  ELM 

(mu-ci-la'g5  ul'ml) 

Mucilage  of  Slippery  Elm  Bark  ;  Mucilage  d'Ecorce 
d'Orme  fauve,  Fr. ;    Ulmenrindenschleim,   O. 

*  "  Elm,  bruised,  six  grammes  [or  93  grains]  ; 
Water,  one  hundred  cubic  centimeters  [or  3 
fluidounces,  183  minims].  Digest  the  Elm  with 
the  Water,  on  a  water-bath,  in  a  covered  vessel, 
during  one  hour,  then  strain.  This  prepara- 
tion should  be  freshly  made  when  wanted." 
U.  8. 

This  may  be  used  ad  libitum  as  a  demulcent 
and  nutritious  drink  in  catarrhal  and  nephritic 
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diseases,  and  in  inflammatory  intestinal  affec- 
tions. It  is  much  employed  locally  as  a  sooth- 
ing application  to  boils  and  carbuncles,  and  as 
a  demulcent  in  dermatitis,  erysipelas,  etc. 

MYRISTICA.  U.  S.,  Br. 

MYRISTICA  [Nutmeg] 

(my-ris'ti-ca) 

"  The  kernel  of  the  ripe  seed  of  Myristica 
fragrans  Houttuyn  (Fam.  Myristicacece) ." 
U.  S.  "  The  dried  seed  of  Myristica  fragrans, 
Houtt.,  divested  of  its  testa."   Br. 

Muscade,  Fr.  Cod. ;  Xux  Moschata,  Noix  muscade, 
Fr. ;  Semen  Myristicae,  P.  O.;  Muskatnuss,  G. ;  Noce 
moscata,  It. ;  Nuez  moscada,  Sp. 

Myristica  fragrans,  Houttuyn,  Nat.  Hist. 
vol.  ii.,  part  iii.,  333;  B.  &  T.  218.*  M.  mos- 
chata, Thunberg;  Willd.,  Sp.  Plant,  iv.  869. 
M.  officinalis,  Linn.,  Suppl.  265;  Lindley,  Flor. 
Med.  21. — The  nutmeg  tree  is  about  thirty  feet 
high,  with  numerous  branches,  and  an  aspect 
somewhat  resembling  that  of  the  orange  tree. 
The  leaves  stand  alternately  on  short  foot- 
stalks, are  oblong-oval,  pointed,  entire,  un- 
dulated, obliquely  nerved,  bright  green  and 
somewhat  glossy  on  their  upper  surface,  whitish 
beneath,  and  of  an  aromatic  taste.  The  flowers 
are  male  and  female  upon  different  trees. 
Tbe  former  are  disposed  in  axillary,  peduncled, 
solitary  clusters;  the  latter  are  single,  solitary, 
and  axillary;  both  are  minute  and  of  a  pale 
yellowish  color.  The  fruit,  which  appears  on 
the  tree  mingled  with  the  flowers,  is  round  or 
oval,  of  the  size  of  a  small  peach,  smooth, 
at  first  pale  green,  but  yellow  when  ripe, 
and  marked  with  a  longitudinal  furrow.     The 

1  Various  species  of  the  genus  Myristica,  other 
than  those  spoken  of  in  the  text,  yield  commercial 
seeds    or    products : 

Ucuhula  nut  is  a  round  or  oval  seed  of  Myristica 
surinamensi-s.  It  is  one-half  to  two-thirds  of  an 
inch  in  diameter,  light  brown,  but  usually  covered 
by  a  blackish,  thin,  friable  testa.  Internally  it 
resembles  the  nutmeg,  but  is  distinguished  by  the 
presence  of  extraordinarily  large  and  handsome  albu- 
minous crystalloids.  These  seeds  are  said  to  contain 
over  70  per  cent,  of  a  solid  yellow  fat,  melting  at 
36°  C.  (See  A.  J.  P.,  1886;  also  A.  Pharm.,  July, 
1888. )  The  kernel  of  the  fruit  of  the  Brazilian 
Myristica  officinalis,  Mart.  (M.  Bicuhyba,  Schott),  re- 
sembles the  nutmeg  in  form  and  structure,  but  Is 
covered  with  a  black  shell  marked  with  broad  fur- 
rows. It  contains  crystals  like  those  above  spoken 
of,  but  less  splendid  and  regular,  and  apt  to  be  in 
three  forms.  It  yields  a  fat  (bicuhyba  fat,  or  bicu- 
hyba balsam)  very  much  like  that  of  the  ordinary 
nutmeg,  but  having  a  rather  sour,  sharp  taste,  melt- 
ing at  47°  C.  It  contains  a  peculiar  fatty  acid, 
bicuhibastearic  acid.  The  otoba  fat  is  the  product 
of  the  fruit  of  Myristica  Otoba.  It  is  almost  color- 
less, when  fresh  has  a  nutmeg-like  odor,  melts  at 
38°  C,  and  contains  myristin,  olcin,  and  otobite. 
The  latter  principle  crystallizes  in  shiny,  colorless 
crystals,  melting  at  133°  C.  The  fruit  of  Virola 
sehifcra,  Aubl.  (s.  Myristica  scbifcra,  Lam.),  also 
yields  a  fatty  substance  which  is  known  as  ocuba 
wax.  The  so-called  California  nutmeg  is  not  a 
nutmeg  at  all,  but  the  seed  of  a  coniferous  tree, 
Torreya  californica.  It  is  oblong,  with  a  smooth, 
brownish,  thin  testa,  and  affords  a  marbled  cross- 
section.  Its  odor  and  taste  are  terebinthinate. 
Neither  are  the  Jamaica  or  calabash  nutmeg,  from 
Monodora  Myristica,  the  New  Holland  or  plume 
nutmeg,  from  Atherosperma  moschata,  and  the  clove 
nutmeg,  from  Agathophyllum  aromaticum,  true  nut- 
megs. 


external  covering,  which  is  at  first  thick  and 
fleshy  and  abounds  in  an  austere,  astringent 
juice,  afterwards  becomes  dry  and  coriaceous, 
and,  separating  into  two  valves  from  the  apex, 
discloses  a  scarlet  reticulated  membrane  or 
arillus,  commonly  called  mace,  closely  investing 
a  thin,  brown,  shining  shell,  which  contains 
the  kernel  or  nutmeg.  The  nutmeg  tree  is  a 
native  of  the  Moluccas  and  other  neighboring 
islands,  and  abounds  especially  in  that  small 
cluster  distinguished  by  the  name  of  Banda, 
whence  the  chief  supplies  of  nutmegs  were  long 
derived.  But  numerous  varieties  of  the  plant 
are  now  cultivated  in  Sumatra,  Java,  Singa- 
pore, Penang,  Ceylon,  and  other  parts  of  the 
East  Indies,  and  have  been  introduced  into  the 
Isles  of  France  and  Bourbon,  Cayenne,  and 
several  of  the  West  India  islands.  The  larger 
part  of  the  nutmegs  of  commerce  is,  however, 
said  still  to  come  from  the  Dutch  Banda 
Islands.  The  Penang  nutmegs  are  distin- 
guished by  not  being  limed.  The  tree  is  pro- 
duced from  the  seed.  It  does  not  flower  until 
the  eighth  or  ninth  year,  after  which  it  bears 
flowers  and  fruit  together,  without  intermission, 
and  is  said  to  continue  bearing  for  seventy  or 
eighty  years.  Little  trouble  is  requisite  in  its 
cultivation.  A  branch  of  the  female  tree  is 
grafted  into  all  the  young  plants  when  about 
two  years  old,  so  as  to  insure  their  early 
fruitfulness.  In  the  Moluccas  the  tree  yields 
three  crops  annually.  The  fruit  is  gathered 
by  hand,  and  the  outside  covering  rejected. 
The  arillode,  mace  of  commerce,2  is  then  care- 
fully separated,  so  as  to  break  it  as  little  as 
possible,  is  flattened,  dried  in  the  sun,  and 
afterwards  sprinkled  with  salt  water,  with  the 
view  of  contributing  to  its  preservation.  The 
nuts  are  dried  in  the  sun  or  by  ovens,  and 
exposed  to  smoke  until  the  kernel  rattles  in  the 
shell.  They  are  then  broken  open,  and  the 
kernels,  having  been  removed  and  steeped  for  a 
short  time  in  a  mixture  of  lime  and  water, 
in  order  to  preserve  them  from  the  attacks 
of   worms,    are    next    cleaned,    and   packed    in 

2  Macis,  U.  S.  1890,  Mace,  occurs  in  narrow  bands, 
25  Mm.  or  more  long,  somewhat  branched  and  lobed 
above,  united  into  broader  bands  below ;  brownish- 
orange  ;  fatty  when  scratched  or  pressed ;  odor  fra- 
grant, taste  warm  and  aromatic."  U.  S.  1890.  The 
structure  of  mace  is  largely  made  up  of  uniform, 
small,  angular,  parenchymatous  cells,  interspersed 
with  numerous  brown  oil-cells  of  larger  size.  The 
inner  part  of  the  tissue  contains  also  thin  brown 
vascular  bundles.  The  cells  of  the  epidermis  on 
either  side  are  colorless,  thick-walled,  longitudinally 
extended,  and  covered  with  a  peculiar  cuticle  of 
broad,  flat,  ribbon-like  cells,  which  cannot,  however, 
be  removed  as  a  continuous  film.  The  parenchy- 
matous cells  are  loaded  with  small  albuminous  gran- 
ules, but  do  not  contain  starch.  Mace  is  inferior 
when  it  is  brittle,  less  than  usually  divided,  whitish 
or  pale  yellow,  or  with  little  taste  and  odor.  The 
presence  of  starch  granules  or  other  microscopic  par- 
ticles different  from  those  spoken  of  in  powdered 
mace  is  proof  of  adulteration.  Mace  contains  from 
7  to  9  per  cent,  of  a  volatile  oil,  the  greater  por- 
tion of  which  consists  of  pinene,  along  with  which 
is  some  myristicin,  Ci»H1403.  Wallach  separated  two 
odorous  fixed  oils;  one  yellow,  soluble  in  ether,  in- 
soluble in  boiling  alcohol :  the  other  red,  soluble  in 
alcohol  and  ether  in  every  proportion.  Fliickiger 
finds  that,  instead  of  the  fats  just  described,  there 
is  about  25  per  cent,  of  resin.  (Pharmacographia, 
509.) 
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casks  or  chests  for  exportation.  Lumsdaine 
has  found  them  to  keep  better  if  rubbed  over 
with  dry  lime  than  when  prepared  in  the  moist 
way.  (See  Am.  J.  Set.,  Nov.  1851.)  Tsehirch 
confirms  the  value  of  liming  as  a  preservative 
against  the  attacks  of  insects.  (Ph.  Rev.,  1898, 
196.)  Nutmegs  are  brought  to  this  country 
either  directly  from  the  East  Indies  or  in- 
directly through  England  and  Holland.  They 
are  also  occasionally  imported  in  small  quan- 
tities  from   the   West   Indies. 

The  amount  of  unground  nutmegs  imported 
into  the  United  States  for  the  year  ending 
June  30,  1903,  was  2,365,624  lbs.,  valued  at 
$444,643,  and  for  1904,  1,498,600  lbs.,  valued 
at  $288,388. 

Properties. — The  nutmeg  (nux  moschata)  is 
of  a  roundish  or  oval  shape,  obtuse  at  the  ex- 
tremities, marked  with  vermicular  furrows,  of 
a  grayish  color,  hard,  smooth  to  the  touch, 
yielding  readily  to  the  knife  or  the  grater,  but 
not  very  pulverulent.  When  cut  or  broken  it 
presents  a  yellowish  surface,  varied  with  red- 
dish-brown, branching,  irregular  veins,  which 
give  to  it  a  marbled  appearance.  These  dark 
veins  abound  in  oily  matter,  upon  which  the 
medicinal  properties  depend.  The  odor  of  nut- 
meg is  delightfully  fragrant,  the  taste  warm, 
aromatic,  and  grateful.  Its  virtues  are  ex- 
tracted by  alcohol  and  ether.  Myristica  is 
officially  described  as  "  ovoid  or  ellipsoidal, 
about  25  Mm.  long;  externally  light  brown, 
reticulately  furrowed,  with  a  circular  Bear  at 
the  broad  end ;  internally  more  or  less  mottled 
from  the  infolding  of  the  light  brown  peri- 
sperm  and  tegumen  with  the  yellowish-brown 
endosperm;  easily  cut,  the  cut  surface  having 
a  waxy  lustre;  odor  strongly  aromatic;  taste 
agreeably  aromatic,  warm,  and  slightly  bitter." 
U.  S.  Clifford  Richardson  (Bulletin  U.  S. 
Dep.  Agriculture,  No.  13,  1887)  gives  as  the 
average  of  three  analyses  of  imported  nutmegs : 
water,  5.56  per  cent.;  ash,  2.88;  volatile  oil, 
3.23;  fixed  oil  or  fat,  34.22;  starch,  etc.,  39.62; 
crude  fibre,  9.21;  albuminoids,  5.28:  total 
100.00.  The  volatile  oil  is  obtained  by  dis- 
tillation with  water.      (See  Oleum  Myristicce.) 

Under  the  names  of  long,  female,  or  wild 
nutmeg,  Macassar  nutmeg,  Papua  nutmeg,  New 
Guinea  nutmeg,  horse  nutmeg,  certain  seeds 
have  long  been  known  in  European  commerce; 
they  have  finally  become  an  important  article 
of  trade,  nearly  77,000  kilos  of  them  having 
been  sold  in  Holland  in  the  year  1894.  These 
seeds  have  been  variously  ascribed  to  M.  fatua, 
Houtt.  (M.  tomentosa,  Thunb.,  M.  macro- 
phylla,  Roxb.)  and  other  species  of  the  genus 
Myristica,1  but  by  Bassermann  and  Warburg 
have  in  all  their  varieties  been  traced  to  the 
3f.  argentea,  Warburg,  of  New  Guinea,  from 
which  country  they  are  often  taken  to  Macas- 
sar to  finally  enter  commerce  as  Macassar  nut- 
megs.   (P.  J.,  1898,  97.)     The  numerous  varie- 

1  The  fresh  juice  of  the  Myristica  glbtosa  and  M . 
Kingii  are  said  to  yield  a  kino-like  extract  containing 
over  30  per  cent.  of  tannin.   (P.  J.,  65,  261.) 


ties  of  these  false  nutmegs  are  readily  re- 
ducible to  two,  which  differ  chiefly  in  size,  the 
larger  being  commonly  known  as  the  Papua 
nuts,  the  smaller  as  the  Macassar  nuts.  They 
are  distinguished  from  the  nutmeg  by  their 
greater  length,  their  elliptical  shape,  their  com- 
paratively feeble  odor  and  disagreeable  taste, 
and  by  the  absence  of  the  dark  brown  veins. 

Nutmegs  have  been  punctured  and  boiled  in 
order  to  extract  their  essential  oil,  and  the 
orifice  afterwards  closed  so  carefully  as  not  to 
be  discoverable  unless  by  breaking  the  kernel. 
The  fraud  may  be  detected  by  their  lightness. 
They  are  also  apt  to  be  injured  by  worms, 
which,  however,  attack  preferably  the  parts 
least  impregnated  with  the  volatile  oil.  The 
Dutch  were  formerly  said  to  heat  them  in  a 
stove  in  order  to  deprive  them  of  the  power 
of  germinating  and  thus  prevent  the  propaga- 
tion of  the  tree.  The  largest  nutmegs  now 
command  the  highest  prices.  They  should  be 
rejected  when  very  light  in  weight,  with  a 
feeble  taste  and  odor,  worm  eaten,  musty,  or 
marked  with  black  veins. 

The  concrete  or  expressed  oil  of  nutmeg 
(Oleum  Myristica  Expressum,  Br.  1885),  often 
called  oil  of  mace,  or  nutmeg  butter,  is  obtained 
by  bruising  nutmegs,  exposing  them  in  a  bag 
to  steam,  and  then  compressing  them  strongly 
between  heated  plates.  A  liquid  oil  flows  out, 
which  becomes  solid  when  it  cools.  Nutmegs 
are  said  to  yield  from  10  to  12  per  cent,  of 
this  oil,  but  Fliickiger  and  Hanbury  obtained 
as  much  as  28  per  cent.1  (See  analyses  of 
Richardson,  quoted  previously.)  The  best  is 
imported  from  the  East  Indies  in  stone  jars, 
or  in  rectangular  blocks  10  inches  long  by  2£ 
inches  wide,  wrapped  in  palm  leaves.  It  is 
solid,  soft,  unctuous  to  the  touch,  of  a  yellowish 
or  orange-yellow  color  more  or  less  mottled,  with 
the  odor  and  taste  of  nutmeg.  It  is  composed, 
according  to  Schrader,  of  52.09  per  cent,  of 
a  soft  oily  substance,  yellowish  or  brownish, 
soluble  in  cold  alcohol  and  ether;  43.75  of  a 
white,  pulverulent,  inodorous  substance,  in- 
soluble in  these  liquids;  and  4.16  of  volatile 
oil.  The  pulverulent  constituent,  which  re- 
ceived from  Playfair  the  name  of  myristin, 
has  a  silky  lustre,  melts  at  31°  C.  (88°  F.), 
and  yields  on  saponification  glycerin  and  my- 
ristic  acid,  C14H28O2.  Myristin,  C3H5(OCi4 
H270)3,  is  a  true  fat,  or  glyceryl  myristate. 
It  is  also  found  in  spermaceti,  in  cocoanuts, 
and  in  the  fixed  oil  of  linseed  and  poppy  oil. 
It   may  be  obtained  directly  from  nutmeg  by 

1 A  process  for  obtaining  it  by  means  of  carbon 
disulphide  has  been  proposed  by  Lepage  of  Gisors, 
in  France,  and  has  received  the  sanction  of  the 
Society  of  Pharmacy  of  Paris.  It  consists  in  treat- 
ing the  nutmeg,  thoroughly  comminuted,  with  three 
times  its  weight  of  the  well-rectified  liquid  referred 
to,  agitating  the  mixture  frequently  for  24  hours, 
expressing,  repeating  the  process  with  two  parts 
only  of  the  menstruum,  mixing  the  products  of  the 
two  macerations,  filtering  in  a  covered  vessel,  and 
then  distilling  off  the  disulphide  until  the  residue 
is  entirely  deprived  of  the  solvent.  {J.  P.  C,  3e  s6r., 
xxxi.  28.)  It  would  seem  almost  Impossible  to  pre- 
vent the  retention  of  a  little  of  the  solvent. 
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exhausting  it  by  means  of  benzene,  filtering 
the  liquid,  and  allowing  it  to  crystallize  by 
spontaneous  evaporation.  To  purify  the  pro- 
duct, it  may  be  dissolved  in  a  mixture  of  two 
parts  of  absolute  alcohol  and  three  of  benzene 
with  the  aid  of  heat,  then  filtering  the  liquid 
while  hot,  and  setting  it  aside.  On  cooling, 
it  deposits  the  pure  myristin  in  crystals.  (J. 
P.  C,  Juin,  1859,  p.  471.)  Analyzed  by  Rol- 
ler, the  expressed  oil  was  found  to  contain,  in 
100  parts,  6  of  a  volatile  oil  analogous  to  the 
oil  of  mace,  70  of  myristin,  20  of  olein,  3 
of  resin,  and  1  of  salts,  etc.  (A.  Pharm., 
clxxiii.  280.)  Wallach  found  in  the  volatile 
oil  pinene  and  dipentene  of  the  class  of  ter- 
penes,  and  Semmler  found  myristicol,  C10H16O, 
which  is  liquid,  and  myristicin,  a  solid  ester  of 
the  composition  C12H14O3.  An  inferior  kind 
of  the  oil  is  prepared  in  Holland,  and  some- 
times found  in  commerce.  It  is  in  hard,  shin- 
ing, square  cakes,  lighter-colored  than  that 
from  the  East  Indies,  and  with  less  odor 
and  taste.  It  is  supposed  to  be  derived  from 
nutmegs  previously  deprived  of  most  of  their 
volatile  oil  by  distillation.  An  artificial  prep- 
aration is  sometimes  sold  for  the  genuine  oil. 
It  is  made  by  mixing  various  fatty  matters, 
such  as  suet,  palm  oil,  spermaceti,  wax,  etc., 
adding  some  coloring  substance,  and  giving 
flavor  to  the  mixture  by  the  volatile  oil. 

Uses. — Nutmeg  unites  to  the  medicinal  prop- 
erties of  the  ordinary  aromatics  considerable 
narcotic  power.  In  the  quantity  of  two  or 
three  drachms  (7.7  or  11.6  Gm.),  it  has  been 
known  to  produce  stupor  and  delirium,  and 
dangerous  if  not  fatal  consequences  are  said  to 
have  followed  its  free  use  in  India.  For  cases, 
see  A.  J.  P.,  1855;  B.  M.  J.,  Dec,  1889;  also 
L.  L.,  Jan.  19,  1895.  H.  C.  Wood  found  in 
experiments  upon  the  lower  animals  that  the 
oil  of  nutmeg  is  a  powerful  narcotic,  with  very 
much  less  sedative  influence  upon  the  heart  than 
is  possessed  by  most  volatile  oils.  Injected 
into  the  circulation  of  the  dog,  it  caused  pro- 
found sleep,  with  slowing  of  the  respiration, 
and,  if  the  dose  had  been  large  enough,  loss 
of  reflex  activity.  Nutmeg  is  usually  employed 
to  cover  the  taste  or  correct  the  operation  of 
other  medicines,  but  more  frequently  as  an 
agreeable  addition  to  farinaceous  articles  of 
diet,  and  to  various  kinds  of  drink  in  cases 
of  languid  appetite  and  delicate  stomach.  It 
is  usually  given  in  substance,  and  is  brought 
by  grating  to  the  state  of  a  powder.  Mace 
possesses  properties  essentially  the  same  as 
those  of  nutmeg,  and  has  caused  alarming  sen- 
sorial disturbances.  (G.  C.  Watson,  Prov.  M. 
S.  J.,  Jan.  26,  1848.)  It  is,  however,  less 
used  as  a  medicine.  The  dose  of  either  is 
from  five  to  twenty  grains  (0.32  to  1.3  Gm.). 
The  volatile  oil  may  be  substituted,  in  the 
dose  of  from  two  to  five  minims  (0.12  to  0.3 
Cc).  The  expressed  oil  is  occasionally  used 
as  a  gentle  external  stimulant,  and  is  an  ingre- 
dient in  the  Emplastrum  Picis  of  the  British 
Pharm.  1885. 


Dose,  five  to  twenty  grains  (0.32  to  1.3  Gm.). 

Off.  Prep Aeetum   Opii,   U.  8.;  Pulvis  Aro- 

maticus,  U.  8.;  Pulvis  Catechu  Compositus,  Br.; 
Pulvis  Cretae  Aromaticus,  Br.;  Spiritus  Armo- 
raciae  Compositus,  Br.;  Tinctura  Lavandulae  Com- 
posita,  U.  8.,  Br.;  Tinctura  Rhei  Aromatica, 
U.  8.;  Trochisci  Sodii  Bicarbonatis,  U.  S. 

MYRRHA.  U.  S.,  Br. 

MYRRH 

(myr'rha) 

"A  gum-resin  obtained  from  Commiphora 
Myrrha  (Nees)  Engler  (Fam.  Burseracece)." 
U.  S.  "A  gum-resin  obtained  from  the  stem 
of  Balsamodendron  Myrrha,  Nees,  and  prob- 
ably other  species."    Br. 

Somali  Myrrh,  Herabol  Myrrh ;  Gumml  Reslna 
Myrrha  ;  Myrrhe,  Fr.  Cod. ;  Myrrha,  P.  O. ;  Myrrhe, 
(?.,-  Mirra,   It.,   Sp.;   Murr,   Ar.;   Bowl,    Hindost. 

Though  myrrh  has  been  employed  from  the 
earliest  times,  it  is  still  uncertain  by  what 
plant  it  is  yielded.  The  Amyris  Kataf  of 
Forskhal,  seen  by  that  traveller  in  Arabia,  was 
supposed  by  him  to  be  the  myrrh  tree,  but 
without  sufficient  proof.  Afterwards  Ehren- 
berg  met  on  the  frontiers  of  Arabia  Felix  with 
a  plant  from  the  bark  of  which  he  collected  a 
gum-resin  precisely  similar  to  the  myrrh  of 
commerce.  From  the  specimens  of  the  plant 
taken  by  Ehrenberg  to  Germany,  Nees  von 
Esenbeck  referred  it  to  the  genus  Balsamoden- 
dron of  Kunth,  and  named  it  Balsamodendron 
Myrrha.  This  genus  was  formed  by  Kunth 
from  Amyris,  and  includes  the  Amyris  Kataf 
of  Forskhal,  which  may  possibly  also  produce 
a  variety  of  myrrh.  The  new  genus  differs 
from  Amyris  chiefly  in  having  the  stamens 
beneath  instead  of  upon  the  ovary.  It  was  not 
thought  by  De  Candolle  sufficiently  distinct, 
but  is  now  generally  recognized  under  the  name 
of  Commiphora,  first  given  it  by  Jacquin  in 
1797,  and  therefore  preceding  the  name  of 
Kunth  by  some  27  years.  Berg  found  an- 
other species  in  Ehrenberg's  collection,  to 
which  was  attached  a  label  by  the  discoverer, 
stating  that  he  had  collected  myrrh  from  it, 
and  proposed  to  call  it  Balsamodendron  ehren- 
bergianum.  (A.  J.  P.,  1873,  314.)  Both 
Oliver  and  Trimen  agree  that  this  plant  is 
not  specifically  distinct  from  B.  Opobalsamum. 
The  belief  that  myrrh  is  the  product  of  C. 
Myrrha  has  been  confirmed  by  the  German 
traveller  Hildebrand,  who  collected  the  plant 
in  1873,  in  the  Adel  Mountains,  on  the  north 
Somali  coast  (P.  J.,  3d  ser.,  ix.  893).  Deflers 
and  Schweinfurth  (Ber.  d.  Pharm.  Ges.  zu 
Berlin,  1893)  are  probably  correct  in  believing 
that  genuine  myrrh  is  yielded  by  Commiphora 
abyssinica  (Berg.),  Engl.,  which  is  found  in 
Southern  Arabia,  Erithrea,  and  Northern  Abys- 
sinia. C.  Schimperi  (Berg.),  Engl.,  occurring 
in  the  Yemen,  Abyssinia,  and  from  Kern  to 
Tigre,  is  likely  also  to  yield  some  of  the  com- 
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mereial  Arabian  myrrh.  C.  Myrrha  (Nees), 
Engl.,  does  not  apparently  produce  any  myrrh, 
although  Hildebrand  states  that  a  plant  of 
the  Somali  region  resembling  C.  Myrrha — but 
probably  a  distinct  species,  C.  Playfairii 
(Hook,  f.),  Engl., — yields  naturally  myrrh.  On 
the  other  hand,  the  director  of  the  Kew  Gar- 
dens believes  that  myrrh  is  yielded  by  C. 
Myrrha  and  C.  simplicifolia,  while  E.  M. 
Holmes  is  of  the  opinion  that  Arabian  myrrh 
is  the  product  of  C.  Myrrha.  It  appears  to  be 
established  that  C.  Myrrha  produces  myrrh, 
but  it  is  probable  that  it  is  also  yielded  by 
other  trees  belonging  to  the  genus  Commiphora, 
which  genus  includes  more  than  60  species, 
natives  of  Arabia  and  Africa. 

Commiphora  Myrrha,  Nees,  Engler. — Bal- 
samodendron  Myrrha,  Fee,  Cours  d'Hist.  Nat. 
Pharm.,  i.  641;  Carson,  Illust.  of  Med.  Bot., 
i.  28,  pi.  20;  B.  &  T.  60.— This  is  a  small 
tree,  with  a  stunted  trunk,  covered  with  a 
whitish-gray  bark,  and  furnished  with  rough 
abortive  branches  terminating  in  spines.  The 
leaves  are  ternate,  consisting  of  obovate,  blunt, 
smooth,  obtusely  denticulate  leaflets,  of  which 
the  two  latter  are  much  smaller  than  the  one  at 
the  end.  The  fruit  is  oval-lanceolate,  pointed, 
longitudinally  furrowed,  of  a  brown  color, 
and  surrounded  at  its  base  by  the  persistent 
calyx.  The  tree  grows  in  Arabia  Felix,  in  the 
neighborhood  of  Gison,  in  dwarfish  thickets, 
interspersed  among  the  Acaciae  and  Euphorbiae. 
The  juice  concretes  spontaneously  upon  the 
bark. 

Formerly  the  best  myrrh  was  brought  from 
the  shores  of  the  Red  Sea  by  way  of  Egypt 
and  the  Levant,  and  hence  received  the  name 
of  Turkey  myrrh,  while  the  inferior  qualities 
were  imported  from  the  East  Indies,  and  com- 
monly called  India  myrrh.  These  titles  have 
ceased  to  be  applicable,  as  myrrh  of  all  qual- 
ities is  now  brought  from  the  East  Indies, 
whither  it  is  carried  from  Arabia  and  the 
northeastern  coast  of  Africa.  Aden  in  the 
former  region,  and  Berbera  in  the  latter,  would 
appear,  from  the  statements  of  James  Vau- 
ghan,  to  be  the  chief  entrepots  of  the  trade. 
(P.  J.,  xii.  226.)  Great  quantities  are  col- 
lected on  the  African  coast,  near  the  mouth  of 
the  Red  Sea,  whence  it  is  taken  to  Aden.  {Ibid., 
Oct.  1859,  p.  217.)  It  is  usually  imported  in 
chests  containing  between  one  and  two  hun- 
dred-weight. Sometimes  the  different  qualities 
are  brought  separate,  but  oftener  more  or  less 
mingled.  Only  the  best  kind  should  be  selected 
for  medicinal  use.1 

1  According  to  G.  Sehweinfurth,  Mecca  Balsam  Is 
yielded  by  Commiphora  Opobalsamum,  from  which  it 
is  collected  in  the  valleys  near  Mecca.  It  is  said 
to  be  the  myrrh  of  the  Bible,  the  error  of  trans- 
lation having  been  made  on  account  of  the  similarity 
of  the  old  Hebrew  word  "  mar "  with  the  modern 
Arabic  word  "  morr,"  the  name  of  the  true  myrrh. 
Four  varieties  of  myrrh  are  recognized  by  writers 
on  Materia  Medica.  They  are :  First.  Somali  Myrrh, 
which  is  described  in  the  Pharmacographia  as  fol- 
lows :  "  Myrrh  consists  of  irregular  roundish  masses, 
varying  in  size  from  small  grains  up  to  pieces  as 
large  as  a  hen's  egg,  and  occasionally  much  larger. 
They  are  of  an   opaque  reddish-brown   color,    with   a 


Properties. — Myrrh  is  in  small  irregular 
fragments  or  tears,  or  in  larger  masses,  com- 
posed apparently  of  agglutinated  portions  dif- 
fering somewhat  in  their  shade  of  color.  The 
pieces  are  exceedingly  irregular  in  shape  and 
size,  being  sometimes  not  larger  than  a  pea, 
and  sometimes,  though  rarely,  almost  as  large 
as  the  fist.  They  are  often  powdery  upon 
the  surface.  When  of  good  quality,  myrrh  is 
reddish  yellow  or  reddish  brown  and  trans- 
lucent, of  a  strong,  peculiar,  somewhat  fragrant 
odor,  and  a  bitter,  aromatic  taste.  It  is  brittle 
and  pulverizable,  presenting  when  broken  a 
shining  surface,  which  in  the  larger  masses 
is  very  irregular,  and  sometimes  exhibits 
opaque  whitish  or  yellowish  veins.  In  powder 
it  is  of  a  light-yellowish  color.  Under  the 
teeth  it  is  at  first  friable,  but  soon  softens 
and  becomes  adhesive.  It  is  inflammable,  but 
does  not  burn  vigorously,  and  is  not  fusible 
by  heat.  Its  sp.  gr.  is  stated  as  1.36.  The 
inferior  kind,  commonly  called  India  myrrh, 
is  in  pieces  much  darker  than  those  described, 
more  opaque,  less  odorous,  and  often  abound- 
ing with  impurities.  We  have  seen  pieces 
of  India  myrrh  enclosing  large  crystals  of 
sodium  chloride,  as  if  the  juice  had  fallen 
from  the  tree  and  concreted  upon  the  ground 
where  this  mineral  abounds.  Pieces  of  bdel- 
lium, and  other  gummy  or  resinous  sub- 
stances of  unknown  origin,  are  often  mixed 
with  it.  Among  these  is  a  product  which  may 
be  called  false  myrrh.  It  is  in  irregular  pieces, 
of  a  dirty  reddish-brown  color,  a  vitreous 
brownish-yellow  fracture,  semi-transparent,  of 
a  faint  odor  of  myrrh,  and  a  bitter  balsamic 
taste.  Myrrh  is  best  purchased  in  mass,  as  in 
powder  it  is  liable  to  adulterations  not  easily 
detected.  "  In  roundish  or  irregular  tears  or 
masses,  dusty,  brownish-yellow  or  reddish- 
brown;    fracture    waxy,    somewhat    splintery, 

dull,  dusty  surface.  When  broken  they  exhibit  a 
rough  or  waxy  fracture,  having  a  moist  and  unct- 
uous appearance,  especially  when  pressed,  and  a 
rich  brown  hue.  The  fractured  translucent  surface 
often  displays  characteristic  whitish  marks,  which 
the  ancients  compared  to  the  semicircular  mark  at 
the  base  of  the  finger-nails.  It  has  a  peculiar  fra- 
grance and  an  aromatic,  very  bitter,  and  somewhat 
acrid  taste."  Second.  Arabian  Myrrh  or  Fahdli, 
described  in  the  Pharmacographia  as  "  occurring  In 
irregular  masses,  seldom  exceeding  1%  inches  long, 
and  having  a  somewhat  gummy-looking  exterior. 
The  larger  lumps  seem  formed  by  the  cohesion  of 
small,  rounded,  translucent,  externally  shining  drops 
or  tears.  The  fracture  is  like  that  of  common  myrrh, 
but  less  unctuous,  and  has  not  the  whitish  markings. 
The  odor  and  taste  are  those  of  the  ordinary  drug-." 
This  myrrh  is  said  to  be  collected  on  the  hills 
about  Shugraeea  and  Sureeae,  east  of  Aden.  Third. 
"  Meetiya,"  or  Arabian  Myrrh  of  Dymock,  who  states 
that  it  is  sold  in  India  as  true  myrrh.  This  myrrh 
has  a  dull  surface,  a  dark  reddish-brown  color,  a 
more  unctuous  and  waxy  fracture,  and  has  white 
marks  like  Somali  myrrh,  which  it  resembles  in  taste, 
but  its  odor  is  rather  less  fragrant.  Fourth.  Yemen 
Myrrh,  which  is  said  by  Hanbury  to  contain  a  resin 
which  differs  from  that  of  Somali  myrrh  and  the 
Arabian  myrrh  or  Fahdli  in  that  its  solution  in 
petroleum  spirit  does  not  give  a  violet  color  on  the 
addition  of  bromine.  This  myrrh  is  said  to  enter 
commerce  chiefly  from  Makulla  via  Aden  and  Bombay. 
It  occurs  in  large  pieces  1  to  3  inches  long,  irregularly 
rounded  and  characterized  by  a  dark  reddish  brown 
color  with  a  similarly  colored  fracture  free  from 
white  streaks.  Odor  and  taste  similar  to  Somali 
myrrh,   but   stronger   and   more   rank. 
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translucent  on  the  edges,  sometimes  marked 
with  whitish  veins;  odor  balsamic;  taste  aro- 
matic, bitter  and  acrid.  When  triturated  with 
water,  Myrrh  yields  a  brownish-yellow  emul- 
sion; with  alcohol  it  yields  a  brownish-yellow 
tincture  which  acquires  a  purplish-red  tint 
on  the  addition  of  nitric  acid.  It  does  not 
swell  or  dissolve  in  water."  U.  S.  Geo.  F. 
Merson  (P.  J.,  Jan.  1900,  42)  proposes  as  a 
test  of  the  quality  of  myrrh  that  it  should 
yield  not  more  than  5  per  cent,  of  ash,  which 
should  be  almost  entirely  soluble  in  diluted 
hydrochloric  acid,  and  that  when  exhausted 
with  90  per  cent,  alcohol  and  dried  at  100°  C. 
one  gramme  should  not  afford  more  than  0.6 
Gm.  of  residue. 

Myrrh  is  partially  soluble  in  water,  alcohol, 
and  ether.  Triturated  with  water  it  forms  an 
opaque  yellowish  or  whitish  emulsion,  which 
deposits  the  larger  portion  upon  standing.  Its 
alcoholic  tincture  is  rendered  opaque  by  the 
addition  of  water,  but  throws  down  no  precipi- 
tate. According  to  Neumann,  alcohol  and  water 
severally  extract  the  whole  of  its  odor  and 
taste.  By  distillation  a  volatile  oil  rises, 
having  the  peculiar  flavor  of  myrrh,  and  leav- 
ing the  residue  in  the  retort  simply  bitter. 
The  gum-resin  is  soluble  in  solutions  of  the 
alkalies,  and,  when  triturated  with  them  in  a 
crystalline  state,  forms  a  tenacious  liquid. 
Hence  potassium  carbonate  may  be  used  to 
facilitate  its  suspension  in  water.  Hirschsohn 
recommends  as  a  reagent  for  myrrh,  trichlor- 
acetal-chloroform,  which  is  obtained  by  con- 
ducting chlorine  into  seventy-five  per  cent,  alco- 
hol until  turbidity  ensues  and  two  layers  are 
formed;  the  lower  of  these  is  shaken  with  an 
equal  volume  of  water  and  then  with  calcined 
magnesia  and  filtered.  In  one  part  by  weight 
of  the  trichloracetal  thus  obtained,  four  parts 
by  weight  of  hydrated  chloral  are  dissolved 
by  heating.  The  syrupy  reagent  thus  made, 
which  fumes  slightly  in  the  air,  gives  a  violet 
color  with  the  smallest  quantity  of  pure  Hera- 
bol  myrrh.  Hirschsohn  failed  to  get  a  similar 
reaction  with  any  other  resin,  not  even  with 
Bisabol  myrrh.  (Ph.  Centralh.,  1903,  809.) 
An  analysis  by  Ruickoldt  gave  2.183  per  cent, 
of  volatile  oil,  44.760  of  resin,  40.818  of  gum 
or  arabin,  1.475  of  water,  and  3.650  of  cal- 
cium and  magnesium  carbonate,  with  some 
gypsum  and  ferric  oxide.  The  volatile  oil  has 
been  called  myrrhol  or  myrrhenol,  and,  ac- 
cording to  Ruickoldt,  has  the  formula  C10H14O. 
Koehler  (A.  J.  P.,  1890,  p.  346)  confirms  this 
formula,  and  states  that  this  body,  while 
isomeric  with  thymol  and  carvol,  is  distinct 
from  them.  He  found  7  or  8  per  cent,  of 
essential  oil,  instead  of  2.18  as  previously 
given.  Gladstone  (J".  Chem.  S.  [2],  2,  1) 
found  that  the  oil  had  a  sp.  gr.  of  1.0189 
at  7.5°  C,  a  boiling  point  of  266°  C,  and  was 
Isevo-rotatory.  The  resin,  which  he  calls  myr- 
rhin,  C48H32O10,  is  neutral,  but  becomes  acid 
when  kept  for  a  short  time  in  fusion.  In  the 
latter  state  Ruickoldt  proposes  to  call  it  myr- 
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rhie  acid.  (A.  Pharm.,  lxi.  1.)  Koehler 
(Schim.  Rep.)  finds  in  the  portion  soluble  in 
alcohol  an  indifferent  soft  resin,  to  which  he 
gave  the  formula  C26H34O5,  containing  three 
replaceable  OH  groups,  and  two  dibasic  resin 
acids,  of  the  formulas  C26H32O16  and  C26H32 
O9.  An  investigation  of  the  essential  oil  of 
Bisabol  myrrh  from  the  interior  of  the  Somali 
country  was  made  by  W.  Tucholka.  (Schim. 
Rep.,  Oct.  1897,  36.)  He  obtained  by  distilla- 
tion 7.8  per  cent,  of  an  oil  of  0.8836  sp.  gr., 
boiling  at  from  220°  to  270°  C.  From  this  was 
separated,  by  means  of  the  crystalline  hydro- 
chloride, a  terpene  boiling  at  from  259  to 
260.2°  C,  which  the  author  calls  bisabolene, 
and  an  oxygenated  portion  to  which  he  gives 
the  rather  strange  formula  C56H96O.  According 
to  Bley  and  Diesel,  myrrh  containing  little  vola- 
tile oil  always  has  an  acid  reaction,  which  they 
ascribe  to  the  oxidation  of  the  oil.  They  also 
found  formic  acid  in  the  specimen  examined  by 
them.  The  same  investigators  propose  as  a 
test  of  myrrh  the  production  of  a  transparent 
dirty-yellow  liquid  with  nitric  acid,  while  false 
myrrh  affords  a  bright-yellow  solution  in  the 
same  fluid,  and  bdellium  is  not  dissolved,  but 
becomes  whitish  and  opaque.  (A.  J.  P.,  xviii. 
228.)  According  to  Righini,if  powdered  myrrh, 
rubbed  for  fifteen  minutes  with  an  equal  weight 
of  ammonium  chloride,  and  fifteen  times  its 
weight  of  water  gradually  added,  dissolves 
quickly  and  entirely,  it  may  be  considered 
pure.  Chas.  E.  Escott  (A.  J.  P.,  1887)  ex- 
tracted a  sample  of  myrrh  with  petroleum 
benzin,  and  on  spontaneous  evaporation  of 
the  solvent  obtained  18.75  per  cent,  of  oily 
residue.  The  gum  left  after  treatment  with 
alcohol  had  a  barely  perceptible  odor  of  myrrh 
and  a  slightly  mucilaginous  taste,  was  neutral 
to  test  paper,  and,  though  of  a  pale  color,  gave 
with  water  a  dark-brown  solution.  The  insol- 
uble portion  amounted  to  15  per  cent.,  or  8.4 
per  cent,  of  the  weight  of  the  myrrh.  The 
diluted  solution  acquired  a  purple  color  by 
ferric  chloride,  changed  to  reddish  yellow  by 
ammonia.  Stronger  solutions  were  precipitated 
by  alcohol,  not  gelatinized  by  borax,  and  the 
precipitate  with  lead  subacetate  was  not  redis- 
solved.  The  gum  makes  a  good  mucilage,  and, 
when  making  tincture  of  myrrh,  the  residue 
insoluble  in  the  alcoholic  menstruum  should  be 
saved  for  that  purpose. 

Uses. — Myrrh  is  a  stimulant  tonic,  with  some 
tendency  to  the  lungs,  and  perhaps  to  the 
uterus.  It  is  also  employed  as  a  tonic  in 
dyspepsia,  and  as  an  expectorant  and  emmen- 
agogue  in  debilitated  states  of  the  system,  in 
the  absence  of  febrile  excitement  or  acute  in- 
flammation. The  diseases  in  which  it  is 
usually  administered  are  chronic  catarrh,  phthi- 
sis pulmonalis,  other  pectoral  affections  in 
which  the  secretion  of  mucus  is  abundant 
but  not  easily  expectorated,  chlorosis,  amenor- 
rhea,  and  the  various  affections  connected  with 
this  state  of  the  uterine  function.  It  is  gen- 
erally   given    combined    with    chalybeates    or 
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other  tonics,  and  in  amenorrhea  very  fre- 
quently with  aloes.  It  is  used  also  as  an  appli- 
cation to  spongy  gums,  the  aphthous  sore 
mouth  of  children,  and  various  kinds  of  un- 
healthy ulcers. 

A  plaster  of  myrrh  is  made  by  rubbing  to- 
gether powdered  nryrrh,  camphor,  and  balsam 
of  Peru,  of  each  an  ounce  and  a  half,  then 
adding  the  mixture  to  32  ounces  of  lead  plaster 
previously  melted,  and  stirring  well  until  the 
plaster  thickens  on  cooling.  It  is  then  to  be 
formed  into  rolls.  This  plaster  may  be  em- 
ployed in  all  cases  where  a  gentle  and  long- 
continued  rubefacient  effect  is  desired. 

Myrrh  may  be  given  in  the  form  of  powder 
or  pill,  or  suspended  in  water,  as  in  the  famous 
antihectie  mixture  of  Griffith,  which  is  official 
under  the  name  of  Mistura  Fcrri  Composita. 
The  infusion  is  also  sometimes  given,  and  an 
aqueous  extract  has  been  recommended  as 
milder  than  myrrh  in  substance.  The  tincture 
is  used  chiefly  as  a  local  application. 

Dose,  ten  to  thirty  grains    (0.85  to  2  Gm.). 

Off.  Prep. — Decoctum  .Mors  Compositum,  Br.; 
Mistura  Ferri  Composita,  U.  8.,  Br.}  Pilule  Aloes 
et  Myrrha?,  U.  8.  (Mr.);  Pilula  Galbnni  Com- 
posita, Br.;  Pilula'  RheJ  Composite,  /'.  <*•>'.  [Br.)  : 
Tinctura  Aloes  et  Myrrha?,  U.  8.;  Tinctura 
Myrrhae,  U.  8.,  Br. 

NAPHTHALENUM.  U.  S. 

NAPHTHALENE  [Naphtalinum,  Pharm.  1890. 
Naphtalin,  Naphthalln] 

( naph-tha-le'num ) 

CioH8  =  127.10 

"A  hydrocarbon  obtained  from  coal-tar,  and 
purified  by  crystallization.  It  should  ho  kept 
in  well-stoppered,  amber-colored  bottles."    I 

Naphthaline;  Naphtaline.  Naphtalono.  Fr.  ;  Naph- 
thalinum,  P.  G.;  Naphthalin,   O.;  Nafialina,  It. 

This  may  be  obtained  by  subjecting  coal 
tar  to  distillation,  when  it  passes  over  in  the 
middle  oil  and  heavy  oil;  in  the  fractions  of 
the  latter  it  often  constitutes  the  main  con- 
stituent, causing  it  to  become  almost  solid  on 
cooling.  It  is  frequently  produced  during  the 
dry  distillation  of  organic  bodies.  For  a 
method  of  preparing  it  on  a  large  scale  for 
commercial  purposes,  see  a  paper  by  Vohl,  in 
the  J.  P.  C,  1868,  399;  from  Polytech.  Journ.; 
see  also  Lunge's  Coal-tar  and  Ammonia,  Lon- 
don, 1887.  It  is  made  very  extensively  and 
cheaply  at  present,  the  sublimed  commercial 
product  being  nearly  pure.  It  is  a  white, 
shining,  crystalline  substance,  fusible  at  80° 
C.  (176°  F.),  and  boiling  at  218°  C.  (424.4° 
F.),  but  volatilizing  with  vapor  of  water.  Ac- 
cording to  Kopp,  its  sp.  gr.  in  the  liquid  state 
is  0.9774;  according  to  Alluard,  at  98.8°  C. 
(210°  F.),  0.9628. 

Properties. — It  is  officially  described  as  in 
"  colorless,  shining,  transparent  laminae,  having 
a  strong,  characteristic  odor  resembling  that  of 


coal-tar,  and  a  burning,  aromatic  taste;  slowly 
volatilized  on  exposure  to  air;  by  exposure  to 
light  acquiring  a  brownish  color.  Insoluble  in 
water,  but  when  boiled  with  it,  the  water  ac- 
quires a  faint  odor  and  taste;  soluble  in  13 
parts  of  alcohol  at  25°  C.  (77°  F.),  and  very 
soluble  in  boiling  alcohol;  also  very  soluble  in 
ether,  chloroform,  carbon  disulphide,  and  fixed 
or  volatile  oils.  Naphthalene  volatilizes  slowly 
at  ordinary  temperatures,  but  rapidly  when 
heated.  It  also  volatilizes  with  the  vapors  of 
water  or  alcohol.  At  80°  C.  (176°  F.)  it 
melts,  and  at  218°  C  (424.4°  P.)  it  boils.  Its 
vapor  is  inflammable,  burning  with  a  luminous 
but  smoky  flame.  When  ignited,  it  is  con- 
sumed, leaving  no  residue.  Naphthalene  is 
neutral  to  litmus  paper  moistened  with  alcohol. 
On  shaking  a  small  portion  of  Naphthalene 
with  concentrated  sulphuric  acid,  the  acid 
should  remain  colorless,  and  should  not  acquire 
more  than  a  pale  reddish  tint  if  the  mixture  be 
heated  for  five  minutes  on  a  water-bath  (absence 
of  impurities  derived  from  coal-tar)."     U.  S. 

Uses. — Naphthalene  has  acquired  in  recent 
years  a  new  industrial  utilization,  in  that  it  is 
the  starting  point  in  the  manufacture  of  arti- 
iicial  indigo,  which  has  already  become  an 
extensive  industry.  (See  Indigo,  Part  II.) 
Naphthalene  is  possessed  of  antiseptic  prop- 
erties, and  is  poisonous  to  most  fungi  and 
probably  to  most  insects.  Under  the  name 
of  "  tar  camphor,"  it  has  largely  supplanted 
true  camphor  as  a  means  of  preventing  the 
deposition  by  moths  of  eggs  in  woolen  clothing, 
and  of  preventing  the  destruction  by  insects 
in  natural  history  museums.  In  internal  medi- 
cine it  was  some  years  ago  brought  forward  by 
Dupasquier  as  an  expectorant  especially  val- 
uable in  chronic  bronchitis  accompanied  with  a 
targe  amount  of  secretion.  It  has  also  been  used 
with  asserted  excellent  results  as  a  tsenicide, 
and  as  a  vermifuge  in  cases  of  seat  worms, 
when  it  should  be  given  by  injection,  from  fif- 
teen grains  to  half  a  drachm  in  two  to  three 
ounces  of  olive  oil.  First  employed  by  Ross- 
bach  of  Jena,  in  intestinal  catarrh,  it  has 
been  largely  used  in  all  forms  of  intestinal 
iii/lummation  and  in  typhoid  fever.  There 
seems  to  be  no  doubt  that  in  some  cases  it  acts 
very  happily,  but  the  reports  concerning  it 
vary,  and  the  remedy  is  probably  inferior 
to  naphthol.  Eighty  grains  are  said  to  have 
been  given  in  a  day  without  deleterious  effects, 
but  J.  A.  Otte  (Chinese  Med.  Missionary 
Journ.,  xi.  1897)  violently  poisoned  himself 
by  eight  grains  of  naphthalene.  The  symptoms 
were  excessive  vomiting  and  purging  and  great 
abdominal  pain,  followed  by  nephritis.  More- 
over, employees  in  gutta-percha  works,  where  it 
is  largely  used,  are  said  to  be  occasionally 
thrown  into  a  peculiar  condition  of  delirious 
intoxication.  77  grains  caused  in  a  man  a 
cataract  requiring  extraction  of  the  lens  (S.  J., 
1902.)  Naphthalene  has  been  used  externally 
as  an  antiseptic  dressing,  and  also  in  the  treat- 
ment  of  various   skin   diseases.     When   given 
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internally,  it  should  always  be  in  the  form  of 
powder,  and  is  best  administered  in  capsules. 
Dose,    one    to    three    grains    (0.065    to    0.2 
Gnu). 

NUX  VOMICA.  U.  S.,  Br. 

NUX  VOMICA 
(nux  vom'j-ca,) 

"  The  dried,  ripe  seed  of  Strychnos  Nux- 
vomica  Linne  (Fam.  Loganiacece) ,  yielding, 
when  assayed  by  the  process  given  below,  not 
less  than  1.25  percent,  of  strychnine."  U.  S. 
"  The  dried  ripe  seeds  of  Strychnos  Nux-vomica, 
Linn."    Br. 

Semen  Nucis  Vomicae ;  Poison  Nut,  Quaker  Buttons, 
Dog  Buttons ;  Noix  vomique,  Fr.  Cod. ;  Semen 
Strychni,  P.  G. ;  Krahenaugen,  Brechnuss,  O. ;  Noce 
vomica,  It.;  Nuez  vomica,  Up. 

Strychnos  Nux-vomica,  L.,  Sp.  PL  (1753) 
189;  Willd.,  Sp.  Plant,  i.  1052;  B.  &  T.  178. 
This  tree  is  of  a  moderate  size,  with  numerous 
strong  branches,  covered  with  a  smooth,  dark 
gray  bark.  The  young  branches  are  long, 
flexuous,  smooth,  and  dark  green,  with  oppo- 
site, roundish-oval,  entire,  smooth  and  shining 
leaves,  having  three  or  five  ribs,  and  short 
footstalks.  The  flowers  are  small,  white,  fun- 
nel-shaped, and  in  terminal  corymbs.  The 
fruit  is  a  round  berry,  about  as  large  as  an 
orange,  with  a  smooth,  yellow  or  orange- 
colored,  hard,  fragile  rind,  and  many  seeds 
in  a  juicy  pulp.  It  has  frequently  been  as- 
serted that  the  pulp  is  innocuous,  but  Fliickiger 
and  Hanbury,  and  also  Dunstan  and  Short  (P. 
J.,  xv.  1),  have  demonstrated  that  it  contains 
strychnine.  Dunstan  and  Short  have  also 
proved  that  of  the  commercial  varieties  of  nux 
vomica  in  percentage  of  contained  strychnine 
Bombay  seed  stands  first,  then  Cochin,  and 
lastly  Madras.    (P.  J.,  1883,  1053.) 

The  tree  is  a  native  of  the  East  Indies, 
growing  in  Bengal,  Malabar,  on  the  Coroman- 
del  Coast,  in  Ceylon,  in  many  islands  of  the 
Indian  Archipelago,  in  Cochin-China,  and  in 
other  neighboring  countries.  The  wood  and 
root  are  very  bitter,  and  are  employed  in  the 
East  Indies  for  the  cure  of  intermittents.  The 
radices  colubrince  and  lignum  eolubrinum  of  the 
older  writers,  long  known  in  Europe  as  nar- 
cotic poisons,  have  been  ascribed  to  this  species 
of  Strychnos,  under  the  impression  that  they 
were  identical  with  Strychnos  colubrina,  to 
which  Linnaeus  refers  them.  They  were  ascer- 
tained by  Pelletier  and  Caventou's  researches 
to  contain  a  large  quantity  of  strychnine.  The 
bark  is  said  by  O'Shaughnessy  to  answer  ex- 
actly to  the  description  given  by  authors  of  the 
false  Angustura,  and,  like  that,  to  contain  a 
large  quantity  of  brucine.  The  identity  of 
the  two  barks  was  confirmed  by  Pereira  by  a 
comparison  of  specimens.  (See  Cusparice  Cor- 
tex.) 

Properties. — The  seeds  are  about  three-quar- 
ters of  an  inch  in  diameter,  and  two  lines  in 


thickness,  flat  or  slightly  convex  on  one  side, 
and  concave  on  the  other,  with  a  slight  ridge 
extending  from  the  centre  of  one  side  to  the 
edge.  They  are  thickly  covered  with  fine, 
silky,  shining,  ash-colored  or  yellowish-gray 
hairs,  springing  from,  and  indeed  composed 
of,  elongated  cells  of  a  thin  fragile  coating 
or  testa,  which  closely  invests  the  interior 
nucleus  or  kernel.  This  is  very  hard,  horny, 
usually  whitish  and  semi-transparent,  some- 
times dark-colored  and  opaque,  and  very  diffi- 
cult of  pulverization.  It  is  composed  chiefly 
of  a  hard,  horny  albumen,  which  on  section 
is  seen  to  be  formed  of  numerous  small  paren- 
chymatous cells.  In  a  fissure  in  the  centre 
lies  the  embryo.  It  is  about  a  third  of  an  inch 
long,  with  a  club-shaped  radicle  and  two  cor- 
date, five-  to  seven-nerved  cotyledons.  Nux 
vomica  is  officially  described  as  "  orbicular, 
nearly  flat,  sometimes  irregularly  bent,  15  to 
30  Mm.  in  diameter,  3  to  5  Mm.  thick;  exter- 
nally grayish  or  greenish-gray,  the  surface 
covered  with  short,  closely  appressed,  satiny 
hail's;  rounded  or  somewhat  acute  at  the 
margin,  with  a  slight  ridge  extending  from  the 
centre  of  one  side  to  the  edge ;  internally  whitish- 
gray,  horny,  very  tough,  the  endosperm  in  two 
more  or  less  regular  concavo-convex  halves,  be- 
tween which,  at  one  end,  lie  the  heart-shaped, 
palmately  nerved  cotyledons;  inodorous;  taste 
intensely  and  persistently  bitter.  Powder  light 
gray,  the  epidermal  cells  modified  to  strongly 
lignified  hairs;  endosperm  cells  thick-walled, 
containing  a  fixed  oil  and  aleurone  grains,  and 
giving  a  blue  or  violet  color  with  potassium 
dichromate  and  sulphuric  acid;  in  the  tissues 
of  adhering  fruit  pulp  occur  a  few  small, 
nearly  spherical  starch  grains."  U.  S.  The 
powder  is  yellowish  gray,  and  has  a  faint 
sweetish  odor.  The  seeds  are  destitute  of 
odor,  but  have  an  acrid,  very  bitter  taste, 
which  is  much  stronger  in  the  kernel  than  in 
the  investing  membrane.  They  impart  their 
virtues  to  water,  but  more  readily  to  diluted 
alcohol.  For  a  method  of  distinguishing  pow- 
dered nux  vomica  from  powdered  ignatia  and 
other  powders,  see  Proc.  A.  Ph.  A.,  1897,  503. 

The  chemists  Pelletier  and  Caventou  discov- 
ered in  nux  vomica  two  alkaline  principles, 
strychnine  and  brucine,  united  with  a  peculiar 
acid  which  they  named  igasuric.  Its  other 
constituents  are  a  yellow  coloring  matter,  a 
concrete  oil,  gum,  starch,  a  small  quantity  of 
wax,  and  several  earthy  phosphates.  Charles 
Bullock,  in  preparing  the  alcoholic  extract  of 
nux  vomica  with  a  moderate  continuous  heat, 
so  as  to  dry  it  sufficiently  to  be  pulverized, 
separated  from  150  pounds  of  the  seeds  5 
pints  of  a  liquid  oil.  (A.  J.  P.,  1874,  405.) i 
Shenstone  (J.  Chem.  S.,  xxxix.  453)  has  shown 
that  the  igasurine  of  Desnoix  is  a  mixture  of 
strychnine  and  brucine.    A  glucoside,  loganin, 

1  F.  Meyer  (In.  Dis.,  St.  Petersburg.  1875)  in- 
vestigated the  fatty  oil  from  nux  vomica,  and  found 
it  to  consist  of  the  glycerides  of  capric,  caprylic, 
caproic,    butyric,    and    palmitic    acids. 
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has  also  been  found  in  the  nux  vomica  seeds, 
but  it  exists  more  largely  in  the  surrounding 
pulp.  Dunstan  and  Short,  its  discoverers  (P. 
J.  [3],  xiv.  1025),  gave  to  it  the  formula 
C26H34O14.1  Boorsma  stated  that  he  had  dis- 
covered a  new  alkaloid  in  the  leaves  of  S. 
Nux  vomica  (Bull,  de  V  Inst.  Bot.  de  Buiten- 
zorg)  and  he  named  it  strychnicine;  it  is  only 
slightly  poisonous.    (See  also  P.  J.,  1902,  65.) 

Strychnine  (C21H22N2O2)  was  discovered  by 
Pelletier  and  Caventou  in  1818,  in  both  the 
nux  vomica  and  the  bean  of  St.  Ignatius,  and 
received  its  name  from  the  generic  title  of  the 
plants  (Strychnos)  to  which  these  two  products 
belong.  According  to  these  chemists,  it  exiMs 
much  more  abundantly  in  the  bean  of  St. 
Ignatius  than  in  the  nux  vomica,  the  former 
yielding  1.2  per  cent.,  the  latter  only  0.4  per 
cent.,  of  strychnine,  but  Dragendorff  obtained 
from  nux  vomica  from  1.0  to  2.1  per  cent,  of 
mixed  alkaloids,  about  half  of  which  was 
strychnine.  (Jahresbcrirhl ,  1*74,  103.)*  For 
valuable  practical  information  about  the  yield 
of  the  alkaloids,  extracts,  etc.,  by  E.  L.  Patch, 
see  Proc.  A.  Ph.  A.,  1891,  91 ;  also  P.  J., 
841;  Proc.  Michigan  Phartn.  Amoc.,  L889;  Proc. 
Ohio  Pharm.  Ajuoc,  1889;  P.  J.,  1890,  493. 

Brucine  (C23II26N2O4)  was  discovered  by 
Pelletier  and  Carentou,  first  in  the  bark  called 
false  Angustura,  in  combination  with  gallic 
acid,  and  subsequently,  associated  with  strych- 
nine in  the  form  of  igasurates,  in  the  nux 
vomica  and  the  bean  of  St.  Ignatius.  It  is 
crystallizable  from  alcohol,  the  crystals  then 
containing  4II2O.  It  is  without  odor,  but  of  a 
permanent,  harsh,  very  bitter  taste;   Ls  soluble 

1  Loganln  Is  present  in  the  pulp  to  the  amount  of 
4  or  f>  per  cent.,  and  is  contained  In  small  quantity 
also  in  the  seed*.  It  was  obtained  by  exhausting 
the  pulp  with  a  mixture  of  chloroform  and  alcohol 
(100  :  2.r>).  The  exhaustion  was  effected  in  an 
apparatus  for  hot  repercolation.  'the  percolat 
cooling,  deposited  crystals,  which  whin  recrystalllsed 
a  number  of  times  from  alcohol,  and  finally  from 
absolute  alcohol,  were  obtained  pure.  Loganln  Is 
easily  soluble  in  water  and  alcohol,  less  soluble  in 
ether,  chloroform,  and  benzene.  Its  aqueous  solution 
Is  not  precipitated  by  any  of  the  alkaloidnt  reagenta 
Its  most  characteristic  reaction  is  found  in  its 
behavior  with  concentrated  sulphuric  acid.  A  rer? 
small  quantity  of  loganin.  when  gently  warmed  with 
a  few  drops  of  concentrated  sulphuric  acid,  yields  a 
fine  red  color,  which,  on  standing,  develops  into  a 
deep  purple.  By  boiling  with  dilute  sulphuric  add, 
loganln  is  resolved  into  glucose  (reducing  ETehllng's 
solution),  and  a  body  for  which  the  name  loganetin 
Is  proposed.  This  substance,  like  ioganin.  gives  the 
characteristic  reaction  with  sulphuric  acid,  but  the 
purple  color  does  not  develop  so  rapidly.  Loganetin 
Is  soluble  In  water  and  alcohol,  less  soluble  in  ether, 
carbon  disulphide  and  chloroform.  (P.  J.,  1884, 
p.    1025.) 

!  Other  species  of  Strychnos  contain  the  poisonous 
alkaloids,  and  may  some  time  become  a  commercial 
source  of  them.  Bidara  laut  of  the  Indian  bazaars, 
believed  to  be  obtained  from  8.  linustrina,  has  been 
analyzed  by  Russow,  who  found  the  wood  to  con- 
tain 2.26  per  cent,  and  the  bark  7.38  per  cent, 
of  brucine  without  strychnine.  Henry  G.  Greenish 
found  in  the  wood  and  bark  respectively  of  S. 
oolubrina  0.96  per  cent,  and  5.54  per  cent,  of 
mixed  alkaloids :  the  same  analyst  obtained  from 
false  Angustura  bark  (S.  Xux  vomica),  young  bark 
3.10  per  cent,  old  bark  1.68.  (P.  J..  3d  ser.,  ix. 
1014.)  According  to  Bernelot-Moens,  the  dry  seeds 
of  the  8.  tieute  contain  1.469  per  cent,  of  strych- 
nine, with  a  trace  of  brucine.  (A.  /.  P.,  1866,  p. 
506.)  Prom  the  seeds  of  Strychnos  Rheedii,  W.  R. 
Dunstan  obtained  a  yield  of  0.06  per  cent,  of  brucine 
and  no  strychnine.     (Imp.  Inst.  Rep.,  1901-2.) 


in  850  parts  of  cold  and  in  500  of  boiling 
water;  very  soluble  in  alcohol,  whether  hot  or 
cold;  it  dissolves  in  4  parts  of  chloroform, 
440  parts  of  ether,  60  parts  of  benzene,  and 
120  parts  of  petroleum  benzin.  It  is  per- 
manent in  the  air,  but  melts  at  a  temperature 
a  little  above  that  of  boiling  water,  and  on 
cooling  congeals  into  a  mass  resembling  wax. 
The  hydrated  crystals  melt  at  115°  C.  (239° 
P.),  and  sublime  at  204°  C.  (399.2°  F.), 
while  the  anhydrous  base  melts  at  178°  C. 
(352.4°  F.),  changing  color,  and  depositing 
carbon.  (P.  J.,  1868,  375.)  It  forms  crys- 
tallizable salts  with  acids.  Concentrated  nitric 
acid  produces  with  brucine  or  its  salts  an 
intense  crimson  color,  which  changes  to  yellow 
by  heat,  and  upon  the  addition  of  stannous 
chloride  becomes  violet.  A  test  for  brucine, 
given  by  Stanislas  Cotton,  consists  in  adding  to 
a  warm  solution  of  brucine  (from  40°  to  50° 
C.)  in  nitric  acid,  a  concentrated  solution  of 
sodium  thiosulphate  (hyposulphite).  The  mix- 
ture first  becomes  violet,  and  then  passes  to 
green  when  the  alkaline  salt  is  in  excess. 
(/.  P.  C,  Juillet,  I860,  18.)  These  effects 
serve  to  distinguish  brucine  from  strychnine, 
and,  if  produced  with  the  latter  alkaloid,  evince 
the  presence  of  the  former.  According  to 
Larocque  and  Thibierge,  auric  chloride  pro- 
duces, with  solutions  of  the  salts  of  brucine, 
precipitates  at  first  milky,  then  coffee-colored, 
and  Bnally  chocolate-brown.  (Journ.  de  Chim. 
Mt'd.,  Oct.  1842.)  Chlorine  water  produces 
with  solution  of  brucine  a  rose  color,  due  to 
the  formation  of  dichlor -brucine.  This  is  a  red- 
dish-brown, hygroscopic  powder.  (A.  Pharm., 
1886,  934.)  A  dinitro-brucine,  CiwlIz^NOaJa 
K2O4,  has  also  been  obtained  by  the  action 
of  nitrogen  trioxide  upon  the  brucine  in  alco- 
holic solution.  Brucine  appears  to  bear  a 
definite  relation  to  strychnine  in  chemical 
constitution,  being  a  dimethoxy-strychnine. 
According  to  the  analyses  of  Shenstone  and 
Dragendorff,  the  bark  of  the  nux  vomica  con- 
tains brucine,  with  a  trace  of  strychnine,  while 
in  the  leaves  Hooper  found  only  brucine.  (P. 
J.,  xxi.) 

This  alkaloid  has  been  detected  in  the  body 
three  months  after  death,  being  present  in  all 
the  solids  and  fluids,  but  especially  in  the  liver 
and  kidneys.  (B.  M.  S.  J.,  July  10,  1873, 
p.  36.)  Brucine  may  be  procured  from  false 
Angustura  bark,  in  a  manner  essentially  the 
same  as  that  in  which  strychnine  is  procured 
from  nux  vomica,  with  this  difference,  that  the 
alcoholic  extract  obtained  from  the  precipitate 
produced  by  lime  or  magnesia  should  be  treated 
with  oxalic  acid,  and  subsequently  with  a  mix- 
ture of  rectified  alcohol  and  ether,  which  takes 
up  the  coloring  matter,  leaving  brucine  oxalate. 
This  is  decomposed  by  magnesia,  and  the 
brucine  is  separated  by  alcohol,  which  by  spon- 
taneous evaporation  yields  it  in  the  state  of 
crystals.  Prescott  (Organic  Analysis,  1887,  p. 
458)  gives  two  methods  for  the  separation  of 
strychnine   from  brucine;  first,  by  the  use  of 


PART    I. 


Nux  Vomica. 


805 


alcohol  of  0.97  sp.  gr.,  which  easily  dissolves 
brucine,  but  has  very  slight  solvent  power  upon 
strychnine;  second,  by  Dunstan  and  Short's 
method  with  potassium  ferrocyanide.  This 
method  has  been  reported  upon  by  Hoist  and 
Beckurts  (Ph.  Centralh.,  N.  F.,  1887,  p.  119), 
who  find  that  if  the  hydrochloric  acid  solution 
containing  mixed  alkaloids  is  not  too  dilute,  on 
the  addition  of  potassium  ferrocyanide  the 
whole  of  the  strychnine  will  be  precipitated 
as  ferrocyanide,  while  the  brucine  salt  will  re- 
main in  solution. 

The  separation  of  brucine  from  strychnine 
is  most  conveniently  effected  by  exposing  the 
mixed  alkaloids  to  the  action  of  diluted  nitric 
acid,  which  destroys  brucine  very  rapidly  while 
having  no  appreciable  action  on  strychnine; 
this  method  is  used  in  the  official  assay  process 
(see  below). 

Igasurine  was  said  to  be  found  in  the  mother 
waters  from  which  strychnine  and  brucine  have 
been  precipitated  by  lime.  Jorgensen  believed 
that  it  was  identical  with  brucine  (see  A.  J. 
P.,  June,  1872,  p.  257),  and  W.  A.  Shenstone 
confirmed  this  view.  (A.  J.  P.,  Dec.  1881.) 
Recent  investigations  show,  however,  that  its 
existence  is  very   doubtful. 

Igasuric  acid  has  been  regarded  as  erro- 
neously named,  and  investigators  have  stated 
that  it  was  malic  acid  and  tannic  acid,  while 
G.  Sander  (A.  Pharm.,  1897,  133)  believes  that 
the  acid  found  in  nux  vomica,  heretofore  known 
as  igasuric  acid,  is  caffeo-tannie  acid. 

The  official  process  for  determining  the 
amount  of  strychnine  present  in  nux  vomica 
is  as  follows: 

Assay.  U.  S.  (8th  Rev.)— "Nux  Vomica,  in 
No.  60  powder,  twenty  grammes;  Ammonia 
Water,  Ether,  Chloroform,  Alcohol,  Normal 
Sulphuric  Acid  V.S.,  Fiftieth-normal  Potas- 
sium Hydroxide  V.S.,  Nitric  Acid  (sp.  gr. 
1.40),  Sodium  Hydroxide  Solution  (1  in  10), 
Tenth-normal  Sulphuric  Acid  V.S.,  Sulphuric 
Acid  Solution  (3  percent.  H2SO4),  Iodeosin 
T.S.,  each,  a  sufficient  quantity.  Introduce  the 
Nux  Vomica  into  a  250  Cc.  Erlenmeyer  flask 
and  add  to  it  200  Cc.  of  a  mixture  of  137.5 
Cc.  of  ether,  44  Cc.  of  chloroform,  13.5  Cc. 
of  alcohol  and  5  Cc.  of  ammonia  water;  insert 
the  stopper  securely  and  macerate  with  frequent 
shaking  during  one  hour  and  allow  it  to  stand 
in  a  cool  place  for  twelve  hours.  Decant  into 
a  measuring  cylinder  100  Cc.  of  the  liquid 
(representing  10  Gm.  of  Nux  Vomica),  and 
pour  this  into  a  separator,  preferably  of  a 
globular  shape.  Rinse  the  cylinder  with  a 
little  chloroform,  add  this  to  the  separator, 
and  then  add  15  Cc.  of  normal  sulphuric  acid 
V.S.;  shake  the  mixture  moderately  during  one 
minute,  being  careful  to  avoid  emulsification ; 
when  the  liquids  have  separated  completely, 
draw  off  the  acid  liquid  into  a  beaker.  Repeat 
the  shaking  out  with  successive  portions  of  5 
and  3  Cc.  of  normal  sulphuric  acid  V.S. ;  col- 
lect the  acid  solutions  and  pour  them  into  a 
separator.     If  a  drop  of  the  last  acid  solution 


yields  a  precipitate  with  mercuric  potassium 
iodide  T.S.,  repeat  the  shaking  out  of  the  ether 
solution  with  5  Cc.  of  normal  sulphuric  acid 
V.S.  To  the  combined  acid  solutions  in  the 
separator,  add  a  small  piece  of  red  litmus 
paper,  25  Cc.  of  chloroform  and  then  sufficient 
ammonia  water  to  render  the  liquid  alkaline, 
and  shake  the  separator  thoroughly.  When 
the  liquids  have  separated  draw  off  the  chloro- 
form into  a  flask  of  100  Cc.  capacity,  and 
repeat  the  shaking  out  of  the  alkaline  liquid 
with  two  successive  portions  of  15  Cc.  each 
of  chloroform,  adding  the  latter  to  that  already 
in  the  flask.  Evaporate  the  combined  chloro- 
formie  solutions  in  the  flask  until  the  alkaloidal 
residue  is  dry,  then  dissolve  it  in  15  Cc.  of 
sulphuric  acid  (3  percent.)  warming  it  on 
a  water-bath.  When  the  solution  has  cooled, 
add  3  Cc.  of  a  cooled  mixture  of  equal  volumes 
of  nitric  acid  (specific  gravity  1.40)  and  dis- 
tilled water,  and  after  rotating  the  liquid  a 
few  times,  set  it  aside  for  exactly  ten  minutes, 
shaking  it  gently  three  times  during  this 
interval.  Transfer  the  resulting  red  liquid  to 
a  separator  containing  25  Cc.  of  an  aqueous 
solution  of  sodium  hydroxide  (1  in  10)  and 
wash  the  flask  three  times  with  very  small 
amounts  of  distilled  water,  and  add  the 
washings  to  the  separator.  If  the  liquid  is  not 
turbid  add  2  Cc.  more  of  the  solution  of  sodium 
hydroxide.  Now  add  20  Cc.  of  chloroform  to 
the  separator,  and  shake  it  well  by  a  rotating 
motion  for  a  few  minutes,  allow  the  liquids 
to  separate,  and  draw  off  the  chloroform 
through  a  small  filter  wetted  with  chloroform, 
into  a  flask.  Repeat  this  twice,  using  10  Cc. 
of  chloroform  each  time,  and  draw  off  both 
portions  into  the  flask,  using  the  same  filter. 
Finally,  wash  the  filter  and  funnel  with  5 
Cc.  of  chloroform,  and  then  evaporate  all 
the  chloroform  by  means  of  a  water-bath  very 
carefully,  to  avoid  decrepitation.  To  the  alka- 
loidal residue  add  6  Cc.  of  tenth-normal  sul- 
phuric acid  V.S.,  5  drops  of  iodeosin  T.S., 
about  80  Cc.  of  distilled  water,  and  20  Cc.  of 
ether.  When  all  the  alkaloid  is  dissolved, 
titrate  the  excess  of  acid  with  fiftieth-normal 
potassium  hydroxide  V.S.  until  the  aqueous 
liquid  just  turns  pink.  Divide  the  number  of 
cubic  centimeters  of  fiftieth-normal  potassium 
hydroxide  V.S.  used,  by  5,  subtract  this  number 
from  6  (the  6  Cc.  of  tenth-normal  sulphuric 
acid  V.S.  taken),  multiply  the  remainder  by 
0.0332,  and  this  product  by  10,  which  will  give 
the  percentage  of  strychnine  in  the  Nux 
Vomica."    U.  S. 

As  a  test  for  nux  vomica,  Vielgruth  proposes 
to  treat  a  few  grains  of  the  suspected  powder 
with  proof  spirit,  evaporate  the  tincture  to 
dryness  at  a  heat  not  exceeding  96°  F.,  then 
add  a  drop  or  two  of  diluted  sulphuric  acid, 
and  again  raise  to  the  heat  mentioned.  If  nux 
vomica  be  present,  a  beautiful  carmine-red 
color  will  be  produced,  which  will  disappear  in 
ten  or  fifteen  minutes  after  cooling,  and  re- 
appear, but  less  brightly,  on  the  reapplication 
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of  the  heat.  Sehweissinger  recommended  the 
direct  determination  of  the  alkaloids  in  nux 
vomica  by  titration  with  hydrochloric  acid  as 
the  best  way  of  ascertaining  the  strength  of 
pharmaceutical  preparations.  (A.  Pharm., 
1885,  579.)  Keller's  method  of  estimating  the 
alkaloids  in  nux  vomica  (see  Proc.  A.  Ph.  A., 
1895,  1024)  is  commended  by  Sander.  (A. 
Pharm.,  1897,  133;  see  also  A.  J.  P.,  1896, 
189.) 

Brucine. — On  account  of  the  difficulty  of 
separating  strychnine  from  brucine,  it  has  been 
found  by  physiologists  difficult  to  determine 
the  exact  action  upon  the  human  organism 
of  the  pure  alkaloid.  It  would  seem,  however, 
from  the  studies  of  Reichert,  made  upon 
carefully  tested  brucine,  that  its  physiological 
action  is  similar  to  that  of  strychnine,  except 
that  it  is  much  less  rapidly  absorbed  than  is 
strychnine,  is  from  forty  to  fifty  times  less 
powerful  as  a  convuLsant,  is  more  poisonous 
to  the  sensory  nerves,  and  is  more  uncertain 
in  its  effects  upon  bodily  temperature.  When 
brucine  is  brought  in  contact  with  the  m 
of  the  frog  it  produces  a  rapid  paralysis  of 
the  sensory  fibres.  Mays  found  l}pt  a  five  or 
ten  per  cent,  solution  of  chemically  pure 
brucine  applied  to  the  mouth  of  man  causes 
rapid  loss  of  sensibility,  and  asserts  that  a 
twenty  per  cent,  solution  is  capable  of  exerting 
a  decided  local  anaesthetic  influence  when 
placed  upon  the  skin,  lie  has  found  it  very 
advantageous  for  the  relief  of  the  itching 
of  chronic  pruritus.  Zeiss  and  Burnett  find 
that  a  five  per  cent,  solution  gives  a  great 
relief  as  a  local  application  in  inflammations 
about  the  external  ear,  Burnett  affirming  that 
his  results  have  been  far  more  satisfactory 
than  those  which  he  has  obtained  with  cocaine. 

Uses. — The  medicinal  and  toxic  properties 
of  nux  vomica  are  those  of  its  alkaloid.  (See 
Strychnina.)  The  belief  held  by  some  phy- 
sicians that  it  acts  more  favorably  as  a  hitter 
upon  the  stomach  has  only  this  much  of  justi- 
fication,— namely,  that  it  is  more  slowly  ab- 
sorbed, and  therefore  acts  locally  somewhat 
more  persistently. 

Dose,  one  to  four  grains  (0.065  to  0.26  Gm.). 

Off.  Prep. — Extractum  Nucis  Vomicae,  U.  8., 
Br.  (from  liquid  extract)  :  Fluidextractum  Nucis 
Vomicae,  V.  8.  (Br.)  ;  Tinctura  Nucis  Vomicae, 
17.  8.  ( from  extract ),  Br.   ( from  liquid  extract ) . 

OLEA 

OILS 

(o'le-a) 

These  are  liquid  or  solid  substances,  unctuous 
to  the  touch  and  characterized  by  inflamma- 
bility and  the  property  of  leaving  a  greasy 
stain  upon  paper.  They  are  divided  into  two 
classes,  the  fixed  and  the  volatile,  because  dis- 
tinguished, as  their  names  imply,  most  readily 
by  their  different  behavior  on  the  application 
of  heat. 


OLEA  FIXA.   Fixed  Oils. 

Fats,  Fatty  Oils;  Huiles  Graisses,  Huiles  fixes,  Fr.; 
Fette.   Fette   Oele,    O.j   Olios,    It.;   Aceites,   Sp. 

These  are  sometimes  termed  fatty  oils,  be- 
cause they  constitute  in  part  the  vegetable  and 
animal  fats.  The  distinction  between  liquid 
and  solid  fats  is  for  the  most  part  a  plrysical 
one  only,  as  they  contain  the  same  chemical 
compounds,  although  in  relatively  different  pro- 
portions. The  fatty  oils,  though  existing  in 
greater  or  less  proportion  in  various  parts  of 
plants,  are  furnished  for  use  exclusively  by 
the  fruit,  and,  as  a  rule,  are  most  abundant 
in  the  dicotyledonous  seeds.  They  are  obtained 
either  by  submitting  the  bruised  seeds  to  pres- 
sure in  hempen  bags,  or  by  boiling  them  in 
water,  and  skimming  off  the  oil  as  it  rises  to 
the  surface.  When  pressure  is  employed,  it 
is  customary  to  prepare  the  seeds  for  the  press 
by  exposing  them  to  a  moderate  heat,  so  as 
to  render  the  oil  more  liquid  and  thus  enable 
it  to  flow  out  more  readily.  Another  mode  of 
extracting  certain  oils  is  by  means  of  liquids 
having  the  power  of  dissolving  them,  and  this 
method  is  now  largely  used  in  practice,  carbon 
disulphide,  carbon  tetrachloride,  and  petroleum 
benzin  being  used.  For  the  details  of  the  pro- 
see  A.  J.  P.,  Nov.  1868,  549.  Fixed  oils 
may  be  clarified  by  subsidence,  filtration  through 
animal  charcoal  or  porous  solids,  precipitation 
with  tannin,  lead  acetate,  plaster  of  Paris, 
albumin,  gelatin,  or  other  agents;  cellulose  and 
asbestos  filters  are  often  used,  and  on  the 
large  scale,  for  separating  mechanical  impuri- 
ties, centrifugal  machines  like  those  employed 
for  milk.  Fixed  oils  containing  stearin  or 
palmitin  are  likely  to  deposit  these  fats  in 
cold  weather,  leaving  the  olein  in  a  liquid  condi- 
tion. The  olein  may  be  separated  by  filtra- 
tion in  the  cold. 

Classification. 

The  following  scheme  of  classification  of  the 
fixed  oils,  both  liquid  and  solid  (Allen,  Com. 
Org.  Anal.,3d  ed.,  vol.  ii.  part  1.  pp.  88  to  102), 
gives  a  general  view  of  their  essential  characters, 
points  of  difference,  etc. 

I.  Olive  Oil  Group.  Vegetable  Non-drying 
Oils. — The  oils  of  this  group  solidify  on  treat- 
ment with  nitrous  acid  or  mercuric  nitrate, 
but  do  not  lose  their  power  of  producing  a 
greasy  stain  on  paper,  however  long  they  may 
be  exposed  to  the  air.  Their  density  varies 
from  0.914  to  about  0.920,  and  hence  is  less 
than  that  of  Groups  III,  IV,  and  V.  Their 
fluidity  is  notably  less  than  that  of  the  drying 
oils. 

This  group  includes  almond  oil  (from  Amyg- 
dalus  communis),  peach  oil  (from  kernels  of 
Prunus  Persica),  apricot  oil  (from  kernels  of 
Prunus  armeniaca),  oil  of  ben  (from  Moringa 
oleifera),  earth  nut  oil  (from  Arachis  hypo- 
gcea),  and  olive  oil  (from  Olea  europcea). 

II.  Rape  OH  Group. — The  oils  of  this  group 
are    all    derived    from    the    Cruciferce.      They 
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are  non-drying  but  less  distinctly  so  than  the 
oils  of  Group  I.  They  show  higher  saponifica- 
tion values,  higher  iodine  absorption  and  less 
solid  elaidins  than  Group  I. 

This  group  includes  Colza  oil  and  rape  seed 
oil  (from  Brassica  campestris,  B.  napus  and 
other  species) ;  oil  of  black  mustard  (from  seeds 
of  Brassica  nigra) ;  oil  of  white  mustard  (from 
seeds  of  Sinapis  alba). 

III.  Cotton  Seed  Oil  Group.— The  oils  of 
this  group  occupy  a  position  intermediate  be- 
tween the  vegetable  non-drying  and  the  true 
drying  oils  (Groups  I  and  IV).  In  density 
they  somewhat  exceed  the  oils  of  Group  I, 
but  are  lighter  than  those  of  Groups  IV  and 
V.  They  form  more  or  less  elaidin  on  treat- 
ment with  nitrous  acid  or  mercuric  nitrate,  but 
do  not  become  wholly  solidified.  On  the  other 
hand,  they  undergo  more  or  less  drying  on  ex- 
posure to  the  air,  but  not  so  markedly  as  the 
oils  of  Group  IV. 

This  group  includes  beech  nut  oil  (from 
Fagus  sylvatica),  cotton  seed  oil  (from  Gos- 
sypium  barbadense  and  other  species),  hazel  nut 
oil  (from  Corylus  avellana,  see  Proc.  A.  Ph. 
A.,  1893),  sesame  or  teel  oil  (from  Sesamum 
orientate),  and  sunflower  oil  (from  Helianthus 
annum;  H.  perennis),  camelina  oil  (from  Myag- 
rum  sativum),  and  cress  seed  oil  (from  Lepid- 
ium  sativum). 

IV.  Linseed  Oil  Group.  Vegetable  Drying 
Oils. — These  oils  are  not  solidified  by  treatment 
with  nitrous  acid  or  mercuric  nitrate,,  but  be- 
come gradually  converted  into  solid  masses  or 
varnishes,  by  exposure  to  the  air.  In  den- 
sity the  oils  of  this  group  vary  from  about 
0.923  to  0.937,  and  hence  are  distinctly  heavier 
than  the  non-drying  oils  and  than  most  of  the 
oils  of  Group  III.  On  the  other  hand,  they 
are  lighter  than  the  oils  of  Group  V.  The 
fluidity  of  the  drying  oils  is  also  much  higher 
than  that  of  the  non-drying  oils. 

This  group  includes  niger  seed  oil  (from 
Guizotia  oleifera),  hemp  seed  oil  (from  Canna- 
bis sativa),  linseed  oil  (from  Linum  usitatissi- 
mum;  L.  perenne),  poppy  seed  oil  (from  Papa- 
ver  somniferum) ,  Scotch  fir  seed  oil  (from 
Pinus  sylvestris) ,  tobacco  seed  oil  (from  Nico- 
tiana  Tabacum),  walnut  oil  (from  Juglans 
regia),  and  weld  seed  oil  (from  Reseda  Lu- 
teola). 

V.  Castor  Oil  Group. — The  oils  of  this 
group  are  distinguished  from  those  of  Groups 
I,  II,  III,  and  IV,  by  their  very  high  density 
and  viscosity  {i.e.,  deficient  fluidity).  They 
are  also  remarkable  for  their  ready  solubility 
in  alcohol,  and  their  marked  purgative  proper- 
ties. In  their  drying  characters  and  behavior 
with  the  elaidin  test  they  resemble  the  oils  of 
the  cotton  seed  oil  group.  Both  castor  and 
croton  oil  are  miscible  in  all  proportions  with 
glacial  acetic  acid. 

This  group  includes  castor  oil  (from  Ricinus 
communis),  croton  oil  (from  Croton  Tiglium), 
Japanese  or  Chinese  wood  oil  (from  seeds  of 
Aleurites  cordata  or  Elceococca  vernicia),  boiled 


linseed  oil,  blown  oils  (made  by  oxidation  of 
rape  seed,  cotton  seed,  linseed,  lard,  and  other 
oils). 

VI.  Palm  Oil  Group.  Solid  Vegetable  Fats. 
This  group  includes  solid  fats  not  containing 
notable  quantities  of  glycerides  of  lower  fatty 
acids.  The  densities  for  the  melted  fats  at  98° 
and  99°  C.  are  compared  with  the  density  of 
water  at  15.5°  C,  taken  as  1.000,  and  vary 
from  0.920  to  0.995. 

This  group  includes  palm  oil  (from  fruit  of 
Elceis  guineensis),  cacao  butter  (from  nuts 
of  Theobroma  Cacao),  nutmeg  butter  (from 
nuts  of  Myristica  fragrans),  and  shea  butter 
(from  seeds  of  Bassia  Parkii). 

VII.  Cocoanut  Oil  Group.  Solid  Vegetable 
Fats. — This  group  includes  solid  fats  contain- 
ing notable  quantities  of  glycerides  of  lower 
fatty  acids, — that  is,  of  acids  distilling  with 
more  or  less  facility  in  a  current  of  steam  at 
100°  C.  The  group  includes  cocoanut  oil 
(from  the  nuts  of  Cocos  nucifera),  palm  nut  oil 
(from  the  kernels  of  the  nuts  from  Elceis 
guineensis),  laurel  oil  (from  fruit  of  Laurus 
nobilis),  Japan  wax  (berries  of  Rhus  succe- 
danea),  myrtle  wax  (berries  of  Myrica  cerifera) . 
For  a  description  with  constants  of  some  of  the 
rarer  fixed  oils  belonging  to  the  vegetable  group 
see  papers  by  J.  A.  Wijs,  Ph.  Zeit.,  1903,  563; 
by  Pancoast  and  Graham,  A.  J.  P.,  1904,  70; 
and  by  Lewkowitsch,  P.  J.,  1904,  492. 

VIII.  Lard  Oil  Group.  Animal  Oleins. — This 
group  includes  those  oils  fluid  at  ordinary  tem- 
peratures which  are  obtained  from  terrestrial 
animals.  They  resemble  the  whale  or  fish  oils  in 
their  reaction  with  chlorine,  but  are  not  turned 
red  or  brown  by  boiling  with  caustic  soda. 
On  exposure  to  air  and  on  treatment  with 
nitrous  acid  or  mercuric  nitrate,  they  behave 
like  the  non-drying  vegetable  oils   (Group  I). 

This  group  includes  bone  oil,  lard  oil,  tallow 
oil,  and  neat's-foot  oil.  For  a  paper  by  P.  L. 
Simmonds  on  various  animal  oils  see  Bull. 
Pharm.,  1893,  297,  344. 

IX.  Tallow  Oil  Group.  Solid  Animal  Fats. 
This  group  comprises  oils  that  are  solid  or  semi- 
solid at  ordinary  temperatures.  Their  melting 
points  vary  somewhat,  and  are  capable  of  per- 
manent alteration.  The  group  includes  bone 
fat,  butter  fat,  butterine  and  oleomargarine, 
hog's  lard,  horse  fat,  beef  tallow  and  mutton 
tallow,  and  wool-fat   (suint). 

X.  Whale  Oil  Group.  Marine  Animal 
Oils. — This  group  comprises  the  various  fluid 
oils  obtained  from  fish  and  cetaceous  mam- 
mals. They  are  distinguished  as  a  class  by 
their  offensive  fishy  odor,  by  the  brown  color 
they  assume  when  subjected  to  the  action  of 
chlorine,  and  by  the  reddish  color  which  is 
produced  on  boiling  them  with  a  solution  of 
caustic  alkali.  With  sulphuric  acid  they  give 
colorations  varying  from  light  red  to  purple 
or  brown.  The  fish  oils  do  not  dry  up  on  ex- 
posure to  air,  and  mostly  yield  but  little  elaidin 
on  treatment  with  nitrous  acid.  The  term 
"  train  oil "   includes   whale,   seal,  shark,   cod, 
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and  all  similar  oils.  Cod  oil  (from  Gadus 
morrhua  and  allied  species),  cod  liver  oil 
(from  the  same),  menhaden  oil  (from  Alosa 
menhaden),  porpoise  oil  (from  Delphinus  pho- 
ccuna  and  allied  species),  seal  oil  (from  Phoca 
of  various  species),  shark  oil  (from  Squalus 
maximus  and  allied  species),  and  whale  oil 
(from  Balaena  mistecetus  and  allied  species), 
are  all  members  of  this  group. 

XI.  Sperm  Oil  Group.  Liquid  Waxes. — The 
members  of  this  group  differ  from  all  the 
fatty  oils  of  previous  classes  in  not  being 
glycerides,  consisting  essentially  of  esters  of 
monatomic  alcohols  of  the  ethylic  series,  in 
which  respect  they  resemble  the  true  waxes, 
but  are  fluid  at  ordinary  temperatures.  They 
are  less  dense  than  glycerides,  they  do  not 
dry  or  thicken  notably  on  exposure  to  air,  but 
they  yield  solid  elaidins  on  treatment  with 
nitrous  acid.  The  group  includes  sperm  oil 
(from  cranial  cavities  of  Physeter  macrocepha- 
lus),  doegling  or  bottle-nose  oil,  and  dolphin  oil. 

XII.  Spermaceti  Group.  Waxes  proper. 
Spermaceti  and  the  various  waxes  differ  from 
the  true  fixed  oils  and  fats  in  not  forming 
glycerin  when  Baponifled,  yielding  instead  cer- 
tain of  the  higlier  monatomic  alcohols,  the 
identity  of  which  varies  will)  the  nature  of  the 
wax.  These  alcohols  are  insoluble  in  water, 
and  dissolve  to  but  a  limited  extent  in  alcohol, 
but  they  are  soluble  in  ether,  chloroform,  car- 
bon disulphide,  benzene,  and  petroleum  ben/.in, 
and  are  apt  to  be  mistaken  for  added  paraffin 
wax  when  the  substance  Is  saponified  and  the 
soap  extracted  with  a  solvent. 

This  group  includes  beeswax  (from  honey- 
comb of  various  species  of  bees),  Carnauba  or 
Brazil  wax  (from  the  leaf-coverings  of  Coper- 
nicus cerifera),  Chinese  wax  or  Pela  wax  (pro- 
duced by  a  species  of  Coccus  which  punctures 
the  branches  of  certain  trees),  myrtle  wax 
(from  berries  of  Myrica  cerifera),  Ocuba  wax 
(from  Myrica  Ocuba),  palm  wax  (from  bark 
of  Ceroxylon  andicola,  of  the  Cordillera^ ) , 
and  spermaceti  (deposit  from  the  oil  found 
in  the  cranial  cavities  of  the  sperm  whale, 
Physeter  macrocephalus). 

When  oils  are  decomposed  by  heat  they  emit 
vapors  of  acrolein,  a  highly  volatile  liquid 
resulting  from  the  decomposition  of  glycerin, 
upon  which  the  fumes  of  oils  mainly  depend 
for  their  irritating  effects  on  the  eyes  and  nos- 
trils. Exposed  to  a  red  heat,  in  closed  ves- 
sels, they  yield,  among  other  products  of  the 
destructive  distillation,  a  large  quantity  of 
combustible  and  illuminating  gases,  among 
which  ethylene  and  acetylene  are  readily  recog- 
nized. Heated  in  the  open  air,  they  take 
fire,  burning  with  a  bright  flame,  and  pro- 
ducing water  and  carbon  dioxide.  When  kept 
in  air  tight  vessels,  they  remain  unchanged 
for  a  great  length  of  time,  but  exposed  to  the 
atmosphere  they  attract  oxygen  and  undergo 
change.1     Some,  in  drying,  lose  their  unctuous 

1  Effervescent   Oils.—K.    Dieterich    recommends   oils 
and  fats  which  have  been  super-saturated  with  car- 


character,  and  are  converted  into  a  transparent, 
yellowish,  flexible  solid.  These  are  called  dry- 
ing oils.  Others,  especially  such  as  contain 
mucilaginous  impurities,  become  rancid,  ac- 
quiring a  sharp  taste  and  an  unpleasant  odor. 
This  change  is  owing  to  the  formation  of 
an  acid,  from  which  the  oil  may  be  freed  by 
boiling  it  for  a  short  time  with  magnesium 
hydroxide  and  water.2  The  fixed  oils  are  in- 
soluble in  water,  but  are  miscible  with  that 
fluid  by  means  of  mucilage,  forming  mixtures 
which  are  called  emulsions.  They  are  in  gen- 
eral very  sparingly  soluble  in  alcohol,  but 
readily  dissolved  by  ether,  which  serves  to 
separate  them  from  other  vegetable  proximate 
principles.  By  the  aid  of  heat  they  can  dis- 
solve sulphur  and  phosphorus.  The  stronger 
acids  decompose  them,  giving  rise,  among 
other  products,  to  oleic,  palmitic,  and  stearic 
acids.  Boiled  with  diluted  nitric  acid,  some 
of  them  give  rise  to  malic  and  oxalic  acids, 
besides  other  substances  usually  resulting  from 
the  action  of  this  acid  upon  vegetable  matter. 
Several  acids  are  dissolved  by  them  without 
producing  any  sensible  change.  They  are  de- 
composed by  salifiable  bases,  which  set  free 
glycerin  and  oleic,  stearic,  or  other  fatty  acids, 
which  acids  unite  with  the  base  employed.  The 
compounds  which  these  acids  form  with  potas- 
sium and  sodium  hydroxide  are  called  soaps. 
(See  Sdfto  and  Emplastrum  Plumbi.)  By  the 
addition  of  one  part  of  potassium  or  sodium 
carbonate,  160  parts  of  oil  may  be  brought  with 
distilled  water  into  the  form  of  an  emulsion. 
The  potassium  and  sodium  soaps  and  the  alka- 
line   sulphides   have   a   similar   effect,    but    not 

lion  dioxide  and  Introduced  by  him  under  the  name  of 
'* effervescent  oils"  (see  JJroc.  A.  Ph.  .1..  1900,  494). 
Under  tbe  Influence  of  carbon  dioxide,  compound! 
which  arc  easily  spilt  with  the  fatly  acids  arc  pro- 
duced, which,  particularly  in  the  case  of  cod  liver  oil. 
permit  the  more  Complete  absorption  of  (he  oil  than 
is  tbe  cue  with  oil  not  treated  with  carbon  dioxide 
The  latter,  moreover,  acts  as  a  preservative  of  the 
oils  and  renders  them  more  palatable,  destroying 
the  unpleasant  taste  of  cod-liver  oil.  and  to  a  cer- 
tain extent  also  that  of  added  medicaments  very 
materially.  The  absorbability  of  carbon  dioxide  Is. 
however,  not  the  same  in  all  oils.  Cod  liver  oil 
is  capable  of  absorbing  the  largest  quantity,  castor 
oil  the  smallest,  while  olive  oil  stands  interme- 
diate.   (/*/,.  Oentralh.,  1901,  4sr,.  i 

■Cloes  has  made  investigations  in  relation  to 
the  influence  of  light  in  promoting  oxidation,  and 
obtained  some  curious  results.  The  general  influence 
of  light  is  very  great,  as  oils  undergo  comparatively 
little  change  in  the  dark  for  a  long  time;  though 
in  relation  to  some  of  them  the,  change  is  at  length 
as  great  as  under  the  light.  Thus,  while  the  oil 
of  poppies  had  in  30  days  increased  about  5  per 
cent,  in  weight  under  colorless  light,  and  had 
gained  only  a  50OOtb  in  the  dark,  yet  at  the  end  of 
150  days  the  weight  in  the  former  condition  was 
rather  lessened  than  augmented,  and  In  the  latter, 
or  in  tbe  dark,  had  increased  6.4  per  cent.  The 
effect  of  the  different  colored  rays  is  also  very 
different.  The  change  is  at  first  most  rapid  under 
the  white  light,  less  so  under  the  blue,  and  much 
less  under  the  red.  yellow,  and  green,  being  least 
of  all  with  the  green ;  but  with  the  advance  of 
time  the  blue  overtakes  and  even  passes  the  white 
and  at  tbe  end  of  three  or  four  months  all  are 
about  equal  In  effect.  Heat  also  accelerates  tbe  con- 
cretion of  the  oils,  by  favoring  their  oxidation  ;  and 
the  same  effect  is  produced  by  introducing  into 
the  unchanged  oil  a  little  which  has  already  been 
altered  by  exposure  to  the  air.  The  oxidation  of  an 
oil  may  be  very  greatly  hastened  in  this  way 
without  the  aid  of  heat.  (J.  P.  C,  4e  se>.,  iL  345, 
1865.) 
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the  bicarbonates.  The  fixed  oils  also  serve  as 
good  vehicles  for  various  metallic  bases  and 
subsalts,  which  form  soaps  to  a  certain  extent 
soluble  in  the  oil,  and  thus  become  less  irritant 
to  the  tissues.  Oils  thus  impregnated  may, 
bke  the  pure  oils,  be  brought  to  the  state  of 
emulsion  with  water,  for  convenient  adminis- 
tration, by  the  addition  of  a  small  proportion 
of  potassium  carbonate.  The  fixed  oils  dis- 
solve many  of  the  alkaloids,  the  volatile  oils, 
resin,  and  other  proximate  principles  of  plants. 
The  alkaloids  are  more  readily  dissolved  in 
them  by  being  first  combined  with  oleic  acid, 
the  oleates  being  more  soluble  than  the  alka- 
loids themselves.  (Attfield,  P.  J.,  March,  1863, 
p.  308.)  According  to  Buignet,  they  are,  with 
very  few  exceptions,  indifferent  to  polarized 
light;  of  all  those  used  in  medicine,  the  only 
exceptions  being  the  liver  oils  of  the  ray  and 
dog  fish,  which  have  a  very  feeble  laevo-rotatory 
power,  and  castor  oil,  which  is  decidedly  dex- 
trogyrate.    {J.  P.  C,  Oct.  1861,  p.  264.) 

It  is  very  likely  that,  with  the  exception  of 
castor  oil,  whose  rotatory  power  is  due  to  the 
asymmetric  carbon  atom  of  the  ricinoleic  acid, 
the  rotatory  power  is  not  due  to  the  glycerides 
themselves  but  to  small  proportions  of  opti- 
cally active  substances  such  as  cholesterol. 
(Lewkowitsch,  Chem.  Analysis  of  Oils,  Fats 
and  Waxes,  p.  121.) 

The  fixed  oils,  whether  animal  or  vegetable, 
in  their  natural  state  consist  in  most  cases  of 
at  least  two  or  three  distinct  oleaginous  ingre- 
dients, one  liquid  at  ordinary  temperatures, 
and  the  other  two  concrete.  The  liquid  is  a 
distinct  proximate  principle,  called  olein;  the 
concrete  principles  consist  of  stearin  and 
palmitin,  the  former  being  found  most  largely 
in  animal  and  the  latter  in  vegetable  oils  or 
fats,  and  the  two  in  most  cases  existing  to- 
gether in  the  same  oil.  As  the  most  frequent 
of  these  proximate  constituents  of  the  fixed 
oils,  and  existing  in  many  different  oleaginous 
substances,  olein,  palmitin,  and  stearin  merit 
a  special  notice.  Preliminarily  to  their  indi- 
vidual consideration,  it  will  be  proper  to  refer 
to  their  nature  and  composition  generally. 

These  three  substances,  olein,  palmitin,  and 
stearin,    together    with    outyrin,    caprin,    and 
other  minor  fat  principles,  are  glycerides;  that 
is,  esters  or  salts  of  the  triatomic  alcohol  glyc- 
erol,   C3Hs(0H)3,    and    of    the   several    fatty 
acids,  oleic,  palmitic,  stearic,  etc.,  all  of  which 
are    monobasic    acids.      The    three    mentioned 
glycerides  have  the  following  composition: 
(  OCisHssO 
Olein,  CaHs  <  OCisHasO 
(  OCisHaaO 

(  OCieHaiO 

Palmitin,   CsHsK  OCieHsiO 

(  OCieHsiO 

(  OCisHssO 
Stearin,  CsHs  <  OCisHasO 
(  OCisHasO 
When  these  substances,  or  oils  composed  prin- 


cipally of  them,  are  treated  with  alkali  with 
the  aid  of  heat,  the  following  decomposition 
takes  place: 

(  OCisHaaO 
C3H5  ■<  OCisHssO  +  3NaOH  = 
(  OCisHssO 
(OH 
C3H5  <  OH  +  3Na.OCi8H330 
(  OH 

that  is,  olein  is  decomposed  by  sodium  hy- 
droxide into  glyceryl  hydroxide,  or  glycerol, 
and  sodium  oleate,  or  a  sodium  soap. 

The  waxes  differ  from  the  fats  proper  in 
being  esters  of  the  higher  monatomic  alcohols, 
like  cetyl  alcohol,  C16C33.OH,  and  myricyl  alco- 
hol, C30H61.OH,  instead  of  being  glycerides. 
The  fatty  acids  present  are  partly  palmitic  and 
stearic,  but  more  largely  still  higher  ones, 
like   cerotic   acid,   C27H54O2. 

Olein.  Elain.  Liquid  Principle  of  Oils. — It 
is  extremely  difficult  to  obtain  olein  pure. 
Being  in  most  oils  associated  with  the  solids 
stearin  and  palmitin,  it  must  be  separated  by 
pressure  and  other  mechanical  means,  which 
separation  is  not  always  perfectly  effected.  As 
ordinarily  procured,  therefore,  olein  contains 
more  or  less  of  palmitin  or  stearin,  or  both. 
In  this  somewhat  impure  state  it  is  obtained 
either  by  the  agency  of  alcohol  or  by  expres- 
sion. When  one  of  the  oils,  olive  oil,  for 
example,  is  dissolved  in  boiling  alcohol,  the 
solution,  on  cooling,  deposits  the  concrete  prin- 
ciples, still  retaining  the  olein,  which  it  yields 
upon  evaporation.  The  other  method  consists 
in  compressing  one  of  the  solid  fats,  or  one 
of  the  liquid  oils  rendered  concrete  by  cold, 
between  folds  of  bibulous  paper,  which  absorb 
the  olein,  and  give  it  up  afterwards  by  com- 
pression under  water.  Olein  is  a  liquid  of  oily 
consistence,  congealing  at — 6°  C.  (21.2°  F.), 
colorless  when  pure,  with  little  odor  and  a 
sweetish  taste,  insoluble  in  water,  soluble  in 
boiling  alcohol  and  ether.  Its  formula,  as 
already  stated,  is  C3Hs(0Ci8H330)3,  being  an 
oleate  of  the  triad  radical  glyceryl,  CaHs.  By 
reaction  with  nitric  acid,  or,  more  exactly 
stated,  under  the  influence  of  nitrous  acid 
fumes,  olein  is  converted  into  a  deep  yellow, 
butyraceous  mass.  If  this  be  treated  with  hot 
alcohol,  a  deep  orange-red  oil  is  dissolved,  and 
a  peculiar  fatty  matter  remains,  called  elaidin. 
This  is  white,  crystalline,  fusible  at  34°  C. 
(93.2°  F.),  insoluble  in  water,  readily  soluble 
in  ether,  and  appears  to  be  isomeric  with 
olein.  It  is  resolved  by  saponification  with 
the  alkalies  into  elaidic  acid  and  glycerin. 

Palmitin. — Palmitic  acid  occurs  in  the  more 
liquid  fats,  such  as  palm  oil  and  cocoa-nut  oil, 
as  well  as  in  butter  and  human  fat,  as  glyc- 
eride,  while  in  spermaceti  and  some  forms 
of  wax  it  is  combined  with  monatomic  alcohol 
radicals.  Palmitin  is  the  palmitic  acid  glyc- 
eride,  or  glyceryl  tripalmitate.  It  is  best  ob- 
tained from  palm  oil. 
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Stearin. — This  exists  abundantly  in  tallow 
and  other  animal  fats.  It  may  be  obtained  by 
treating  the  concrete  matter  of  lard,  free  from 
olein,  by  cold  ether  so  long  as  anything  is  dis- 
solved. The  palmitin  is  thus  taken  up,  and 
stearin  remains.  A  better  method  is  to  dissolve 
suet  in  heated  oil  of  turpentine,  allow  the  solu- 
tion to  cool,  submit  the  solid  matter  to  ex- 
pression in  unsized  paper,  repeat  the  treat- 
ment several  times,  and  finally  dissolve  in  hot 
ether,  which  deposits  the  stearin  on  cooling. 
This  is  concrete,  white,  opaque  in  mass,  but 
of  a  pearly  appearance  as  crystallized  from 
ether,  pulverizable,  fusible  at  66.5°  C.(  152°  R), 
soluble  in  boiling  alcohol  and  ether,  but  nearly 
insoluble  in  those  liquids  cold,  and  quite  insolu- 
ble in  water.  It  consists  of  glyceryl  and  stearic 
acid  in  combination  as  a  glyceride,  C3H6(0Cis 
H360)3,  and  has  been  formed  synthetically  by 
heating  a  mixture  of  these  two  materials  to 
280°  to  300°  C. 

Margarin. — What  was  long  known  under  this 
name  was  stated  by  Heintz  in  1852  (/.  Pr. 
Chem.,  56,  p.  1)  to  be  a  mixture  of  stearin 
and  palmitin,  and  this  view  is  now  universally 
accepted  by  all  authorities 

The  fixed  oils  are  liable  to  certain  spon- 
taneous changes,  which  have  been  investigated 
by  Pelouze  and  Boudet.  It  appears  from  their 
researches  that  the  oils  are  accompanied,  in 
the  seeds  which  contain  tbem,  with  principles 
which  act  as  a  ferment  and  cause  the  nils  to 
resolve  themselves  spontaneously  into  the  sev- 
eral fatty  acids  which  they  afford  on  saponifi- 
cation, and  into  glycerin.  This  change  takes 
plaee  in  the  seeds  as  soon  as  the  cells  containing 
the  oils  are  broken,  so  as  to  permit  the  eontaet 
of  the  fermenting  principle  existing  in  the 
grain.  The  decomposition  of  fats  by  the  ac- 
tion of  enzymes  has  been  made  a  working 
method  capable  of  technical  application,  by 
Connstein,  Hoyer  and  Wartenburg.  The 
enzyme  contained  in  the  castor  oil  bean  has  been 
found  best  adapted  for  this.  An  emulsion  of 
fats,  water,  10  per  cent,  of  ground  castor  oil 
beans  and  a  small  amount  of  free  acid  are  used, 
when  the  decomposition  proceeds  rapidly.  As 
rancidity  in  fats  renders  them  altogether  useless 
in  pharmacy,  and  as  it  is  not  always  readily  dis- 
coverable by  the  senses  in  its  earlier  stages,  it 
becomes  desirable  to  possess  a  test  by  which  it 
may  be  detected.  Such  a  test  is  to  be  found, 
according  to  Thos.  B.  Groves,  in  potassium 
iodide,  which  is  rapidly  decomposed  by  the 
new  principles  developed,  and  the  orange- 
brown  discoloration  produced  by  the  liberation 
of  the  iodine  indicates  the  existence  of  ran- 
cidity, and  the  degree  of  that  discoloration, 
approximately,  the  extent  of  the  change.  The 
alteration  of  color  is  said  by  Groves  to  be 
plainly  perceptible  when  only  one-twentieth 
of  rancid  fat  is  present.  The  presence  of 
water  in  a  fatty  oil  favors  the  production  of 
rancidity. 

It  is  also  extremely  important  to  be  able  to 
protect   fats   against   this   change.     The   com- 


plete exclusion  of  air,  light,  and  moisture — and, 
when  in  relation  to  air  this  may  not  be  en- 
tirely practicable,  the  destruction  by  heat  of 
the  ferment-germs  contained  in  the  air,  by 
which  the  decomposition  is  often  originated — 
will  go  far  to  effect  this  object;  but  it  would 
often  be  very  inconvenient,  if  not  impossible, 
to  carry  these  measures  into  complete  effect, 
and  hence  the  discovery  of  substances  which 
may  have  the  effect  of  retarding,  if  not 
wholly  preventing,  these  fermenting  processes, 
whether  by  the  destruction  of  the  ferment- 
germs  or  otherwise,  is  extremely  desirable;  this 
preservative  effect  has  been  known  and  prac- 
tically used  many  years,  and  since  the  principle 
upon  which  they  are  supposed  to  act  has  been 
discovered  the  number  has  been  extended. 
Thus,  benzoin  rubbed  up  with  fats  is  well 
known  to  preserve  them  long  against  rancidity, 
and  benzoinated  lard,  made  by  mixing  ten  per 
cent,  of  benzoin  with  melted  lard,  is  one  of  the 
official  preparations,  and  the  buds  of  the  poplar 
(Populus  nigra)  are  perhaps  still  more 
effectual,  as,  according  to  Deschamps,  lard 
impregnated  with  their  virtues  will  keep 
good  indefinitely.  In  the  French  Codex  the 
poplar  buds  are  employed  in  the  Pommade  de 
Bourgeon  de  Peuplier,  in  which  8  parts  of  the 
dried  buds  are  used  to  40  parts  of  the  oint- 
ment, consisting  of  lard  impregnated  with  the 
virtues  of  several  narcotic  substances,  the  fresh 
tic  plants  being  boiled  with  lard  until 
all  their  water  is  evaporated,  and  the  buds 
afterwards  digest ed  in  the  strained  liquid  for 
24  hours.  (J roves  made  experiments  with  many 
volatile  oils  and  other  analogous  substances 
to  test  their  preservative  power,  and,  while 
many  of  them  were  found  to  have  considerable 
effect,  as  cloves,  Peruvian  balsam,  sassafras, 
•ruaiacum,  and  creosote,  yet  the  one  which 
appeared  to  act  most  efficiently  was  the  oil 
of  pimento,  and  he  proposes  to  add  to  the 
oflicial  prepared  lard  of  the  British  Pharma- 
copoeia either  oil  of  pimenta  or  balsam  of 
Peru,  in  the  proportion  of  two  drops  to  the 
ounce,  in  order  to  contribute  to  its  preservation. 
(See  A.  J.  P.,  1865,  54,  61.) 

Animal  fats  are  especially  liable  to  become 
rancid  when  kept,  and  it  is  very  desirable  to 
obviate  this  effect,  for,  instead  of  having  the 
mild  demulcent  properties  which  constitute  their 
chief  value,  they  become  irritant,  and  unfit  as 
vehicles  for  other  substances  to  be  applied  to 
the  skin.  Hirzel  says  that  animal  fats  may  be 
kept  in  a  good  condition  for  a  year  by  the 
following  plan.  Mix  14  pounds  of  the  recently 
melted  fat  with  5  drachms  of  common  salt  and 
15  grains  of  alum,  in  fine  powder,  heat  till  a 
scum  is  formed  on  the  surface,  separate  the 
scum,  and,  when  the  clear  liquid  has  cooled, 
wash  it  many  times  with  water  with  malaxation, 
so  as  to  remove  all  the  salt,  then  evaporate  the 
water  at  a  heat  insufficient  to  injure  the  fat. 
(A.  J.  P.,  1868,  334.) 

The  adulteration  of  the  fixed  oils  may  be 
effected  in  two  ways, — by  admixture  with  the 
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fatty  oil  of  substances  distinctly  foreign  to  the 
fats,  and  by  adding  a  cheaper  or  inferior  oil 
to  one  of  greater  value.  In  the  former  case 
we  may  have  the  addition  of  paraffin  wax, 
ceresine,  mineral  oils,  neutral  tar  oils,  resin  oils, 
resin,  and  waxes.  Of  these,  the  first  three  are 
entirely  unsaponifiable,  resin  oils  contain  but 
small  quantities  of  saponifiable  substances, 
waxes  are  partly  saponifiable,  and  resin  almost 
completely  saponifiable.  The  determination  of 
unsaponifiable  matter  is  therefore  of  great  im- 
portance. The  common  method  for  this  is  to 
saponify  the  suspected  sample  with  alcoholic 
potassium  hydroxide  and  then  to  shake  out 
the  unsaponifiable  matter  with  ether  or  petro- 
leum ether.  From  this  solution,  on  evapora- 
tion, will  be  obtained  the  mineral,  resin,  or  tar 
oils  that  may  have  been  present.  For  these 
there  are  appropriate  tests  elsewhere  noted. 
In  case  a  cheaper  oil  or  fat  has  been  added  for 
the  purpose  of  adulterating  a  more  valuable 
one,  we  must  be  guided  by  the  determination 
of  certain  constants,  such  as  those  mentioned 
below  by  Cowley,  or  by  the  indication  of  cer- 
tain qualitative  color  tests.  The  constants  re- 
ferred to  are  much  more  to  be  depended  upon 
in  such  a  case. 

R.  C.  Cowley  (P.  J.,  1897,  331)  regards  the 
following  as  the  most  important  determinations 
in  examining  fats  and  fixed  oils.  1.  Specific 
gravity.  2.  Melting  and  solidifying  points.  3. 
Melting  and  solidifying  points  of  fatty  acids. 
4.  Behavior  with  solvents.  5.  The  Hehner 
value.  6.  The  Reichert-Meissl  value.  7.  The 
saponification  value.    8.  The  iodine  value. 

It  is  sometimes  desirable  to  deprive  the  fixed 
oils  of  color.  The  following  process  for  this 
purpose  is  recommended  by  Brunner.  The  oil 
is  first  brought  to  the  state  of  emulsion  by 
strongly  agitating  it  with  water  rendered 
mucilaginous  by  gum  or  starch ;  the  emulsion  is 
treated  for  each  part  of  oil  with  two  parts  of 
wood  charcoal,  previously  well  heated  and 
coarsely  powdered,  the  finer  particles  being 
sifted  out;  the  pasty  mass  is  then  completely 
dried  at  a  heat  not  exceeding  212°  F.,  and  ex- 
hausted by  cold  ether  in  a  percolator;  finally, 
the  ethereal  solution,  having  been  allowed  to 
stand,  in  order  that  any  charcoal  present  in  it 
may  subside,  is  submitted  to  distillation,  so  as 
to  separate  the  ether,  and  the  oil  remains  color- 
less in  the  retort.  (J.  P.  C,  Sept.  1858.)  Ber- 
landt  recommends  the  following  method.  Shake 
strongly  for  some  minutes  900  parts  of  the  fixed 
oil  with  120  parts  of  water  holding  in  solution 
3  parts  of  potassium  permanganate,  allow  the 
mixture  to  stand  for  some  hours  in  a  warm 
place,  and  then  filter.  The  oil  becomes  color- 
less. (J.  P.  C,  Oct.  1867.) 

OLEA  VOLATILIA.    [Olea  Destillata.] 

Volatile  Oils. 

Olea  JEtherea,  .SStherolea  ;  Ethereal  Oils.  Essential 
Oils.  Distilled  Oils ;  Huiles  Volatiles,  Huiles  Essen- 
tielles.  Huiles  Distillees,  Essences.  Fr. ;  Fluchtige  Oele, 
Aetherische  Oele,  G.;  Essenze,  It. ;  Esencias,  Sp. 


These  are  sometimes  called  distilled  oils,  from 
the  mode  in  which  they  are  usually  procured; 
sometimes  essential  oils,  from  the  circumstance 
that  they  possess,  in  a  concentrated  state,  the 
properties  of  the  plants  from  which  they 
are  derived.  They  exist  in  all  odoriferous 
vegetables,  sometimes  pervading  the  plant, 
sometimes  confined  to  a  single  part;  in  some 
instances  contained  in  distinct  cellules,  and  pre- 
served after  desiccation,  in  others  formed  upon 
the  surface,  as  in  many  flowers,  and  exhaled 
as  soon  as  formed.  Occasionally  two  or  more 
are  found  in  different  parts  of  the  same  plant. 
Thus,  the  orange  tree  produces  one  oil  in  its 
leaves,  another  in  its  flowers,  and  a  third  in  the 
rind  of  its  fruit.  In  a  few  instances,  when 
existing  in  distinct  cellules,  they  may  be  ob- 
tained by  pressure,  as  from  the  rind  of  the 
lemon  and  orange;  but  they  are  generally  pro- 
cured by  distillation  with  water.  (See  page 
819.)  Some  volatile  oils,  as  those  of  bitter 
almond  and  mustard,  are  formed,  during  the 
process  of  distillation,  out  of  substances  of  a 
different  nature  pre-existing  in  the  plant. 

The  volatile  oils  are  usually  yellowish,  but 
often  brown,  red,  green,  or  blue,  and  occa- 
sionally colorless.  There  is  reason,  however,  to 
believe  that  in  all  instances  the  color  depends 
on  foreign  matter  dissolved  in  the  oils.  Septi- 
mus Piesse  succeeded,  by  the  fractional  dis- 
tillation of  certain  volatile  oils,  in  separating  a 
blue  liquid,  which,  by  repeated  rectification,  he 
has  obtained  quite  pure.  In  this  state  it  has 
the  sp.  gr.  0.910,  and  a  fixed  boiling  point  of 
302.3°  C.  (572°  F.),  and  yields  a  dense  blue 
vapor  having  peculiar  optical  properties.  He 
named  this  principle  azulene,  and  believed 
that  upon  it  depends  the  blueness  of  volatile 
oils  wherever  existing.  The  yellowness  of  the 
oils  he  ascribed  to  the  resin  resulting  from  their 
oxidation,  the  green  and  brown  colors  to  a  mix- 
ture of  azulene  and  resin  in  various  propor- 
tions. The  formula  of  azulene  he  s:ave  as  Cie 
H26O.  (Chem.  News,  Nov.  21,  1863,  p.  215.) 
Gladstone  named  this  blue  coloring  constituent 
coerulem,  and  stated  that  it  contains  nitrogen 
and  is  colored  green  by  acids  and  alkalies.  The 
volatile  oils  differ  from  the  fixed  oils  in  not 
yielding  glycerol  when  treated  with  alkalies. 

The  volatile  oils  have  a  strong  odor,  re- 
sembling that  of  the  plants  from  which  they 
were  procured,  though  generally  less  agreeable. 
Their  taste  is  hot  and  pungent,  and,  when  they 
are  diluted,  is  often  gratefully  aromatic.  The 
greater  number  are  lighter  than  water;  some  are 
heavier,  and  their  sp.  gr.  varies  from  0.847 
to  1.17.  They  partially  rise  in  vapor  at  ordi- 
nary temperatures,  diffusing  their  peculiar 
odor,  and  are  completely  volatilized  by  heat. 
"When  distilled  alone,  they  nearly  always  un- 
dergo partial  decomposition.  Heated  in  the 
open  air,  they  take  fire  and  burn  with  a  bright 
flame  attended  with  much  smoke.  Almost  all 
those  hitherto  examined  have  the  property  of 
very  decidedly  deviating  the  plane  of  polariza- 
tion of  light,  some  in  one  direction,  and  some 
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in  the  other,  and  advantage  may  sometimes  be 
taken  of  this  property  to  detect  adulterations  of 
one  of  these  oils  with  another.  Exposed  at 
ordinary  temperatures,  they  absorb  oxygen,  as- 
sume a  deeper  color,  become  thicker  and  less 
odorous,  and  are  ultimately  converted  into 
resin.  This  change  takes  place  most  rapidly 
under  the  influence  of  light.  Before  the  altera- 
tion is  complete,  the  remaining  portion  of  oil 
may  be  recovered  by  distillation.1 

The  volatile  oils  are  largely  hydrocarbons,  al- 
though with  these  are  alcohol-  or  ketone-like 
bodies  called  camphors,  and  products  of  oxida- 
tion known  under  the  general  name  of  resins, 
and  undoubtedly  formed  from  the  hydrocar- 
bons. These  hydrocarbons  are  generally  known 
as  terpenes,  from  oil  of  turpentine,  which  is 
taken  as  a  type.  Olea  cetherea  sine  terpeno  is 
the  name  proposed  by  Schweissinger  for  con- 
centrated volatile  oils  made  so  by  the  removal 
of  the  non-fragrant  hydrocarbon,  and  repre- 
senting from  two  to  thirty  volumes  of  the  ordi- 
nary essential  oils.  Thus,  one  volume  of  the 
concentrated  oil  represents  two  volumes  of  the 
oils  of  anise  cassia,  fennel.  gingergnss,  mentha 
crispa,  mentha  piperita,  cloves,  sassafras,  and 
star  anise;  two  and  one-half  volumes  of  the 
oils  of  bergamot,  caraway,  and  lavender;  four 
volumes  of  cumin  and  rosemary;  live  volumes 
of  thyme;  six  volumes  of  coriander;  eight 
volumes  of  calamus;  ten  volumes  of  absinthe; 
twenty  volumes  of  juniper;  thirty  volumes  of 
angelica,  lemon,  and  orange.  It  is  asserted  that 
these  concentrated  oils  are  more  permanent, 
more  soluble  in  alcohol  and  in  water,  have  a 
finer  odor,  and  are  of  constant  composi- 
tion, thus  enabling  the  specific  gravity  and 
boiling  point  to  be  used  as  tests  of  purity.  They 
should  be  kept  in  the  dark.  [Ph.  Centralh., 
1888,  No.  25.)  Under  the  name  of  "  terpcne- 
less  volatile  oils"  similar  products  can  now  be 
found  in  the  market;  they  are  undoubtedly 
superior  to  the  ordinary  volatile  oils  both  in 
odor  and  strength. 

Wallach,  to  whom  much  of  our  knowledge 
on  volatile  oils  is  due,  divides  the  hydrocar- 
bons into  classes,  as  follows: 

1. — True  terpenes,  of  the  formula  CioHib,  of 
which  there  are  two  main  groups :  a,  the  terpane 
group,  uniting  with  two  molecules  of  haloid 
acid  or  four  atoms  of  bromine;  this  group 
includes  limonene,  dipentene,  sylvestrene,  ter- 
pinolene,  terpinene,  and  phellandrene,  and  its 
members  boil  between  175°  and  185°  C. ;  b,  the 
camphane  group,  uniting  with  one  molecule  of 
haloid  acid  or  two  atoms  of  bromine;  this 
group  includes  pinene,  camphene,  and  fen- 
chene.  and  its  members  boil  between  151°  and 
161°  C. 

1  Recovery  of  volatile  oils  from  their  resinifled 
condition. — A  process  for  this  purpose,  employed  by 
Curieux,  is  to  treat  the  old  resinifled  oil  with  a  solu- 
tion of  borax  and  animal  charcoal,  these  being  first 
mixed  to  form  a  magma,  the  oil  then  added,  and  the 
mixture  shaken  for  fifteen  minutes.  The  borax  unites 
with  the  resinous  matter,  and  the  magma,  adhering 
to  the  sides  of  the  vessel,  leaves  the  oil  clear  and 
possessed  of  its  original  properties.  (A.  J.  P.,  Sept. 
1858,  p.  398.) 


2. — Hemiterpenes,  of  the  formula  CsHe,  such 
as  isoprene. 

3. — Polyterpenes,  such  as  cedrene,  cubebene, 
etc.,  of  the  formula  CisHai  (sesquiterpenes) ; 
colophene,  of  the  formula  C20H32;  and  caout- 
chouc, of  the  formula  (CioHi6)x. 

Hydrocarbons  other  than  those  of  the  ter- 
pene  class  or  derivable  from  them,  occur  very 
sparingly  in  the  natural  oils.  Thus  there  is  of 
the  paraffin  series  of  saturated  hydrocarbons, 
heptane,  C7H16,  occurring  in  the  oil  from  the 
Pinus  sabiniana,  or  California  digger  pine, 
and  solid  hydrocarbons  of  the  same  series  in 
oil  of  rose,  and  probably  in  oils  of  wintergreen 
and  sweet  birch.  Of  the  benzene  series  there 
is  a  single  representative  in  cymene,  C10H14, 
found  in  the  oils  of  the  Thymus  arid  Monarda 
species. 

In  addition  to  these  naturally  occurring  hy- 
drocarbons, there  is  a  class  of  artificially  pre- 
pared hydrocarbons  known  as  hydroterpenes, 
such  as  dihydrodipentene  from  dipentene,  men- 
thene  and  carvomenthene  from  menthol  and 
carvone. 

The  terpenes  in  general  are  practically  in- 
soluble in  water,  but  soluble  in  alcohol,  ether, 
chloroform,  benzene,  petroleum  benzin,  and  the 
fixed  and  volatile  oils.  (Allen,  Com.  Org.  Anal., 
2d  ed.,  vol.  ii.  p.  418.) 

Many  of  the  essential  oils,  however,  contain, 
or  may  even  owe  their  essential  character  and 
their  value  to  other  constituents  than  hydro- 
carbons. We  shall  briefly  notice  the  most  im- 
portant of  these,  either  describing  them  or  re- 
ferring to  other  places  in  the  text  where  they 
are  already  described,  and  shall  then  give  a 
classification  of  the  commonly  known  essential 
oils  based  upon  the  character  of  the  most  im- 
portant  compounds   present  in   them. 

I.   Alcohols   and   Their   Esters. 

Geraniol  Terpineol 

Linalool  Menthol 

CitroneUol  Borneol. 

II.  Aldehydes. 
Citral  Cumic  Aldehyde 

Citronellal  Benzaldehyde 

Salicyl   Aldehyde        Cinnamic  Aldehyde. 

HI.  Ketones. 
Methyl-nonyl-ketone    Camphor 
Methyl-heptenone         Fenchone 
Carvone  Thujone 

Vulegone  I  rone. 

Menthone 

IV.  Acids  and  Their  Esters. 
Methyl  Salicylate        Methyl  Anthranilate. 

V.  Phenols   and   Phenol   Ethers. 
Chavicol  Chavibetol 

Methyl-chavicol  Safrol 

Anethol  Iso-safrol 

Thymol  Thymohydroquinone 

Carvacrol  dimethyl  ether 

Eugenol  Asarol 

Methyl-eugenol  Apiol. 

Iso-eugenol 
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VI.  Neutral  Bodies,  Oxides,  etc. 

Cineol  (Eucalyptol). 
VII.  Sulphides  and  Sulphur  Compounds. 

Diallyl  disulphide      Allyl  thiocyanate. 

I.  Alcohols  and  Their  Esters. — This  is  an 
interesting  group  of  open  chain,  unsaturated 
alcohols,  which,  with  their  esters  and  aldehydes, 
play  a  very  important  part  in  the  composition 
of  many  essential  oils.  It  is  the  geraniol, 
linalool  and  citronellol  group. 

1. — Geraniol,  CioHisO,  is  a  colorless  liquid  of 
a  pleasant  rose  geranium  odor,  boiling  at  229° 
to  230°  C,  under  ordinary  pressure,  and  at 
120°  C.  under  a  pressure  of  16  Mm.  Its 
specific  gravity  is  about  0.881  and  its  refractive 
index  1.4776.  It  is  optically  inactive.  By  care- 
ful oxidation  with  chromic  trioxide  it  yields  its 
aldehyde,  citral,  and  by  heating  it  in  an  auto- 
clave with  water  to  200°  C,  it  is  partly  con- 
verted into  its  isomer,  linalool.  Of  the  esters 
of  geraniol  the  most  important  is  the  geranyl 
acetate.  This  is  a  fragrant  oil  of  specific 
gravity  0.917,  boiling  at  from  128°  to  129°  C, 
under  a  pressure  of  16  Mm.  It  occurs  naturally 
in  several  essential  oils,  and  can  be  made  arti- 
ficially by  the  action  of  acetic  anhydride  upon 
geraniol. 

2. — Linalool,  CioHisO,  is  known  in  both  of  the 
optically  active  forms  as  well  as  in  the  inactive. 
It  is  a  liquid  having  a  pleasant  odor,  and  boils 
under  normal  pressure  at  about  198°  C,  and 
at  from  86°  to  87°  C.  at  14  Mm.  pressure.  Its 
specific  gravity  ranges  from  0.872  to  0.876, 
and  its  refractive  index  is  1.461.  The  most  im- 
portant of  its  esters  is  linalyl  acetate,  which 
occurs  in  many  essential  oils,  as  in  oil  of  berga- 
mot.  It  is  an  odoriferous  liquid  of  the  specific 
gravity  0.912,  and  boiling  at  from  105°  to 
108^  C.  at  11  Mm.  pressure.  It  has  also  been 
prepared  artificially. 

3. — Citronellol,  C10H20O,  is  found  in  oil  of 
rose  and  in  Spanish  geranium  oil.  It  is  an 
odoriferous  oil,  boiling  at  from  117°  to  118° 
C,  under  a  pressure  of  17  Mm.;  specific 
gravity,  0.8565  at  17.5°  C;  refractive  index, 
1.4566.  When  obtained  from  oil  of  rose  it  is 
larvogyrate,  while  when  obtained  by  reducing 
the  aldehyde  it  is  dextrogyrate;  in  most 
geranium  oils  both  varieties  exist. 

A  second  group  comprises  the  mono-cyclic 
alcohols,  terpineol,  which  is  unsaturated,  and 
menthol,  a  saturated  compound. 

4. — Terpineol,  C10H17OH,  occurs  in  liquid  and 
solid  modifications,  inactive,  as  well  as  in  the 
two  optically  active,  varieties.  Besides  occur- 
ring naturally  it  is  made  artificially  by  the  de- 
hydration of  terpin  hydrate,  and  is  largely 
used  in  the  perfume  industry  because  of  its 
lilac  odor.  Its  most  important  ester  is  the 
acetate,  which  occurs  in  cajuput  and  cardamom 
oils. 

5. — Menthol,  C10H19OH,  is  now  official,  and 
will  be  found  described  on  page  777.  Two  of 
its  esters  are  recognized  as  occurring  with  it  in 
peppermint   oil,   menthyl   acetate   and   menthyl 


iso-valerate.  Of  these  the  former  is  the  more 
important.  It  is  an  oil  having  a  penetrating 
odor,  boiling  at  224°  C. 

To  a  third  group  of  compounds  known  as 
dicyclic,  belongs: 

6.  Borneol,  CioHisO. — This  compound  occurs 
naturally  in  both  optically  active  modifications. 
It  also  occurs  optically  inactive.  It  forms  crys- 
talline masses,  which,  when  quite  pure,  melt  at 
203°  C.  Borneol  can  be  prepared  artificially 
by  reducing  its  ketone  (camphor)  with  metallic 
sodium.  In  this  case,  however,  there  results  a 
mixture  of  borneol  and  iso-borneol.  Borneol 
forms  a  number  of  esters,  of  which  bornyl  ace- 
tate is  the  most  important.  This  compound 
melts  at  29°  C,  and  has  a  specific  gravity  of 
0.991  at  15°  C.  It  is  the  characteristic  con- 
stituent of  the  pine  needle  oils. 

II.  Aldehydes. — Of  the  alcohols  just  enu- 
merated, only  the  first  group  are  primary  alco- 
hols and  will  yield  aldehydes.  Thus,  from 
geraniol,  there  is  obtained  by  oxidation,  citral 
the  corresponding  aldehyde,  and  from  its  iso- 
mer, linalool,  the  same. 

1.  Citral,  C10H16O. — Although  at  one  time 
called  geranial,  this  compound  is  now  uni- 
versally known  as  citral,  which  indicates  its 
importance  in  the  oils  of  the  citrus  family.  It 
is  obtained  most  abundantly  from  lemon  grass 
oil  by  the  aid  of  the  bisulphite  process.  It 
is  an  oily  liquid,  boiling  at  from  228°  to  230° 
C,  under  ordinary  pressure,  and  at  110°  C, 
under  12  Mm.  Its  specific  gravity  is  0.8972 
and  its  refractive  index  1.493.  It  is  optically 
inactive.  Under  the  influence  of  alkalies, 
citral  condenses  with  acetone  with  the  elimina- 
tion of  water  to  form  pseudo-ionone,  C13H20O, 
which  is  converted  into  its  isomer  ionone  by 
means  of  acids.  Reduction  with  sodium  pro- 
duces the  alcohol  geraniol. 

2. — Citronellol,  CioHisO,  the  aldehyde  of 
citronellol,  occurs  in  several  essential  oils,  as 
in  citronella  oil.  It  is  an  oily  liquid  of  char- 
acteristic odor;  specific  gravity  0.8768,  re- 
fractive index  1.4481.     It  is  dextrogyrate. 

Of  the  class  of  aromatic  aldehydes,  there  are 
found  in  essential  oils,  salicyl  aldehyde,  cumic 
aldehyde,  benzaldehyde,  and  cinnamie  alde- 
hyde. 

3.  Saliajl  Aldehyde,  CsH4(0H)CH0.— This 
body  is  an  oily  liquid  of  aromatic  odor,  boiling 
at  196°  C,  and  having  a  specific  gravity  of 
1.172.  It  occurs  in  the  oils  of  the  several 
varieties  of  Spircea.  It  can  also  be  formed  by 
the  oxidation  of  its  alcohol  saligenin,  or  by  the 
action  of  chloroform  and  potassium  hydroxide 
on  phenol. 

4.  Cumic  Aldehyde,  CeH^CsHz^HO.— This 
is  p-isopropyl-benzaldehyde,  and  is  found  in 
several  essential  oils,  as  in  cumin  oil.  It  is  an 
aromatic  oil,  having  a  specific  gravity  of  0.973, 
and  boiling  at  235°  C. 

5.  Benzaldehyde,  CaHs.CHO. — This  is  now 
official    (see    page   229). 

6.  Cinnamie  Aldehyde,  CsHs.CH :  CH.CHO. 
This  is  now  official  (see  page  363). 
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III.  Ketones. — This  class  of  chemical  com- 
pounds is  largely  represented  in  essential  oils. 
Of  aliphatic  saturated  ketones  there  is  only 
one  fairly  important  representative. 

1. — Methyl-nonyl-ketone,  CH3.CO.C9H19, 

which  is  found  in  oil  of  rue,  is  a  liquid  of 
strong  odor,  boiling  at  225°  C.  It  solidifies 
when  cooled,  and  melts  at  13°  C. 

Of  aliphatic  unsaturated  ketones  there  is 
also  one  occurring  naturally. 

2. — Methyl-heptenone,  CHs.CO.CeHn,  is 
found  in  lemon  grass  oil  and  other  oils,  and  re- 
sults from  the  oxidation  of  citral  or  the  dis- 
tillation of  cineolic   anhydride. 

The  most  commonly  occurring  ketones,  how- 
ever, belong  to  the  cyclic  compounds: 

3.  Carvone,  C10H14O. — This  compound,  found 
in  oils  of  caraway  and  dill,  is  a  colorless  oil 
boiling  at  225°  C.  It  is  optically  active,  oc- 
curring in  both  forms.  Its  most  interesting 
addition  compound  is  that  with  hydrogen  sul- 
phide; this  is  obtained  in  crystals,  decom- 
posing with  alcoholic  potassium  hydroxide  and 
liberating  pure  earvone.  When  heated  with 
glacial  phosphoric  acid,  it  is  changed  into  the 
isomeric  carvacrol,  a  phenol  compound. 

4.  Pulegone,  CioIIieO. — This  characteristic 
ketone  of  pennyroyal  oil  is  a  liquid  boiling  at 
221°  C.  and  having  a  specific  gravity  of  0.936. 
An  isomeric  body,  iso-pulegone,  has  been  ob- 
tained artificially. 

5.  Menthonc,  CioIIisO. — This  occurs  along 
with  the  corresponding  secondary  alcohol  men- 
thol, in  oil  of  peppermint.  It  ifl  an  oily  liquid 
boiling  at  208°  ('..  with  a  specific  gravity  of 
0.894.  By  the  action  of  oxidizing  agents  it 
can  be  converted  into  thymol,  CioHmO. 

To  the  class  of  dicyclic  ketones  belong  the 
following  isomeric  bodies: 

6.  Camphor,  CioHwO. — This  most  important 
compound  of  the  ketone  class  is  official,  and 
is  described  on  page  274. 

7.  Fenchonr,  CioIIieO. — This  ketone  occurs 
as  dextro-fenchone  in  oil  of  fennel,  and  as 
laevo-fenchone  in  oil  of  thuja.  When  purified, 
it  forms  an  oil  of  camphoraceous  odor,  boiling 
at  193°  C,  and  having  a  specific  gravity  of 
0.946. 

8.  Thujone,  CioHieO. — This  ketone  is  found 
in  oils  of  thuja,  tansy,  wormwood  and  sage,  and 
is  identical  with  the  bodies  formerly  known  as 
tanacetonc  and  salvone.  It  is  an  optically 
active  liquid,  boiling  at  from  200°  to  203°  C. 
and  having  a  specific  gravity  of  0.917. 

A  more  complex  ketone  yet  to  be  noted  is : — 

9.  Irone,  C13H20O. — The  characteristic  con- 
stituent of  orris  oil,  to  which  also  the  violet 
odor  is  due,  is  irone.  It  is  an  oil  almost  in- 
soluble in  water,  but  readily  soluble  in  alcohol, 
boiling  at  144°  C.  at  16  Mm.,  and  having  a 
specific  gravity  of  0.939  at  20°  C.  In  the  at- 
tempt to  effect  the  synthesis  of  irone,  Tiemann 
and  Kriiger  obtained  an  isomeric  body  ionone, 
which  is  now  used  as  the  artificial  violet  odor. 

IV.  Acids  and  Their  Esters. — While  esters  of 
several  of  the  fatty  acids,  both  saturated  and 


unsaturated,  are  found  in  the  essential  oils,  the 
compounds  are  not  so  distinctive  or  char- 
acteristic, that  they  require  mention  here.  Of 
aromatic  acids  and  their  esters  there  are  several 
of  importance,  however,  comprising  the  most 
valuable  constituents  of  the  oil  in  which  they 
occur. 

1. — Methyl  Salicylate  is  the  chief  constituent 
of  the  oils  of  wintergreen  and  sweet  birch.  As 
it  is  now  official  as  a  pure  compound,  it  is  de- 
scribed on  page  778. 

2.  Methyl  Anthranilate  (o-amidobenzoate), 
C6H4(NH2)C00CHs.— This  is  the  odoriferous 
constituent  of  neroli  oil.  It  is  an  oil  solidi- 
fying at  low  temperatures  in  crystals  melting 
at  24.5°  C,  and  boiling  at  127°  C.  at  11  Mm. 
Its  specific  gravity  is  1.163  at  26°  C.  It  is 
.strongly  fluorescent  and  has  a  powerful  neroli 
odor. 

V.  Phenols  and  Phenol  Ethers. — This  is  an 
important  class,  largely  represented  in  the  vola- 
tile oils.    Of  monatomio  phenols  there  are: 

1.  Chavicol  (para  allyl-phenol),  CeH^OH) 
('3H5. — This  occurs  in  the  oil  of  Chavica  Betle, 
and  is  a  colorless  liquid  having  a  strong  odor 
and  a  specific  gravity  of  1.035  at  20°  C,  boiling 
at  237°  C.  Still  more  abundantly  formed  in 
nature  is  its  methyl  ether,  which  is: 

2.  Methyl-chavicol,  CeH^OCHs) Calls.— This 
occurs  in  the  oils  of  anise,  star  anise,  sweet- 
h.isil,  bay,  etc.  It  is  a  colorless  liquid  of  an 
anise-like  odor,  boiling  at  from  215°  to  216°  C, 
and  having  a  specific  gravity  of  0.946. 

3,—Anethol,  CelUioCHsJCsHe,  is  the  methyl 
ether  of  p-propenyl-phenol,  and  is  therefore 
isomeric  with  methyl-chavicol.  It  can  be  formed 
from  the  latter  by  heating  it  with  alcoholic 
potassium  hydroxide.  It  is  the  most  abundant 
Constituent  Of  the  oils  of  anise,  star  anise  and 
fennel.  It  forms  white  scales  melting  at  21° 
C,  and   boiling  at  232°   C. 

1.  Thymol  ( methyl-pro pyl-phenol),  Celi3. 
( 'Ha.  ( OH )  CsH?  1:3:  4.— This  is  one  of  the  best 
known  of  the  phenols  occurring  in  volatile  oils. 
As  it  is  official  its  description  will  be  found 
under  Thymol. 

5.  Carvacrol  (methyl-propyl-phenol),  Cell3. 
CH3(OH)C«Ht1:2:4.— This  important  phe- 
nol, occurring  in  oils  of  marjoram  and  savory, 
is  isomeric  with  thymol.  It  is  a  thick  oil, 
solidifying  at  0°  C  and  boiling  at  236°  C. 
It  can  be  prepared  artificially  by  heating  car- 
vone, an  isomeric  ketone,  with  phosphoric  acid 
or  by  heating  camphor  with  iodine. 

Of  diatomic  phenols  and  their  ethers,  there 
are  the  following: 

Q.—Eugenol,  CeHs.OH.OCHa.CaHs  4 :  3 : 1,  is 
the  methyl  ether  of  allyl-dioxybenzene.  It 
occurs  in  the  oils  of  cloves,  allspice,  bay,  Cey- 
lon cinnamon  and  cinnamon  leaves.  As  it  is 
now  official,  its  description  will  be  found  on 
page  456. 

7. — Methyl-eugenol,  C6rl3.(0CH3)2.C3rl5,  is 
found  together  with  eugenol  in  oil  of  bay. 

8. — Iso-eugenol  is  the  methyl  ether  of  pro- 
penyl-dioxybenzene,  and  is  produced  from  eu- 
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genol  when  the  latter  is  heated  with  alcoholic 
potassium  hydroxide.  It  is  used  in  the  manu- 
facture of  artificial  vanillin. 

9. — Chavibetol  is  another  isomer  of  eugenol, 
and  occurs  with  chavicol  in  oil  of  betel  leaves. 

10.— Safrol,  C6H30>  CH2.C3H5,  is  the  meth- 
ylene ether  of  allyl-dioxybenzene.  It  is  found 
quite  largely  in  the  oils  of  sassafras,  camphor, 
etc.  As  it  is  now  official  its  description  will 
be  found  under  Safrolum. 

11. — Iso-safrol  is  the  methylene  ether  of  pro- 
penyl-dioxybenzene,  and  is  produced  from 
safrol  by  heating  the  latter  with  alcoholic  po- 
tassium hydroxide.  It  is  used  in  the  manu- 
facture of  piper onal  (artificial  heliotropin). 

12. — Thymohydroquinone  dimethyl-ether,  C6 
H2.(0CH3)2.CH3.C3H7,  constitutes  the  bulk  of 
the  oil  of  arnica  root.  It  is  a  liquid  dis- 
tilling at  from  248°  to  250°  C. 

Of  triatomic  phenols  and  their  ethers,  the 
representative  is : 

13.  Asarol,  CerLKCsHs)  (0CH3)3.— This  is 
the  trimethyl  ether  of  propenyl-trioxybenzene. 
It  forms  the  solid  constituent  of  the  oil  of 
Asarum  europceum,  and  occurs  in  prisms  melt- 
ing at  61°  C,  and  boiling  at  from  295°  to  296° 
C.     It  has  also  been  made  synthetically. 

Of  tetratomic  phenols  and  their  ethers,  there 
is  also  a  representative,  as  follows: 

14. — Apiol,  C12H14O4,  is  the  dimethyl-meth- 
ylene  ether  of  allyl-tetroxybenzene.  It  occurs 
in  two  isomers — the  apiol  from  oil  of  parsley 
and  dill  apiol  from  some  varieties  of  oil  of 
dill.  Of  these,  the  former  is  a  crystalline  solid 
melting  at  30°  C.  and  boiling  at  294°  C,  and 
the  latter  is  an  oily  liquid  boiling  at  288°  C. 

VI.  Neutral  Bodies,  Oxides,  etc. — One  im- 
portant compound  of  frequent  occurrence  in 
volatile  oils  has  not  been  classified  under  any  of 
the  preceding  groups,  for  the  reason  that  it  is 
relatively  inert  in  a  chemical  way  and  is  con- 
sidered as  an  oxide  of  neither  distinct  acid  or 
basic  character. 

1.  Cineol  (Eucalyptol) ,  CioHisO. — This  is 
found  in  nature  in  large  amounts  in  eucalyptus 
oil  (hence  the  name  "  eucalyptol "  sometimes 
given  to  it),  in  cajuput  oil  (hence  the  name  of 
"  cajuputol  "),  in  lavender,  wormseed,  and  other 
oils.  As  it  is  now  official  under  the  name  of 
eucalyptol,  its  description  will  be  found  on 
page  453. 

VII.  Sulphides    and    Sulphur    Compounds. 

1. — Di-allyl  disulphide,  C6H10S2,  is  a  constit- 
uent of  oil  of  garlic  and  occurs  in  many  oils 
belonging  to  the  Cruciferce.  It  is  a  liquid  of 
very  unpleasant  odor,  boiling  at  140°  C. 

2. — Allyl  Thiocyanate,  C3H5.NSC,  is  the  prin- 
cipal constituent  of  the  volatile  oil  of  mustard. 
It  is,  however,  a  decomposition  product  of  the 
glucoside  potassium  myronate,  which  breaks  up 
under  the  influence  of  the  ferment  myrosin. 
The  allyl  thiocyanate  can  also  be  obtained  arti- 
ficially by  distilling  allyl  iodide  or  bromide  with 
alcoholic  potassium  thiocyanate.  This  arti- 
ficial product  is  largely   sold  in  place  of  the 


natural  oil.  It  is  a  liquid  having  a  very  un- 
pleasant odor,  boiling  at  151°  C,  and  having  a 
specific  gravity  of  1.017  at  10°  C. 

Classification. 

Classification  of  the  more  commonly  occur- 
ring volatile  oils. — In  considering  the  question 
of  classifying  the  volatile  oils,  two  methods  of 
arrangement  naturally  suggest  themselves,  viz. 
a  classification  according  to  the  botanical 
natural  orders  to  which  they  belong,  and  a 
chemical  classification  based  on  the  most  im- 
portant chemical  constituents  of  the  oils  them- 
selves. While  the  first  of  these  is  the  more 
readily  made,  it  suffers  from  the  disadvantage 
of  being  cumbrous  and  less  readily  understood 
except  by  the  botanist.  On  the  other  hand,  the 
second  plan  shows  at  a  glance  the  sources  of 
the  valuable  odoriferous  and  medicinally  and 
technically  important  constituents  for  which  the 
volatile  oils  are  largely  used.  That  it  has  not 
been  generally  adopted  is  no  doubt  due  to  the 
fact  that  many  of  the  oils  contain  several 
different  constituents  of  value,  and  it  is  there- 
fore difficult  to  make  an  assignment  of  some 
of  them  to  individual  chemical  groups.  Never- 
theless, it  is  believed  that  the  chemical  classi- 
fication adopted  here  will  be  found  to  have 
practical   value  for  reference. 

Group   I. — Oils   containing   mainly   Terpenes 
and  Sesquiterpenes. 
Oil  of  Cedarwood;  eedrene  and  cedrol. 

Copaiba  Balsam;    caryophyllene. 

Cubeb;  cadinene  and  cubeb  cam- 
phor. 

Dog  Fennel;  phellandrene. 

Fleabane;  d-limonene. 

Galbanum;  pinene  and  cadinene. 

Ginger;   sesquiterpene  and   phel- 
landrene. 

Hemp;  cannibene  and  other  ter- 
penes. 

Hops;  humulene  and  tetrahydro- 
cymene. 

Myristica;  terpenes  and  myristi- 
col. 

Orange;      limonene     with     small 
amount  of  citral  and  citronellal. 

Turpentine;    pinene    and   sylves- 
trene. 

Group   II. — Oils  containing  mainly  Alcohols 
and  their  esters, 
a.  Aliphatic  saturated  alcohols : 

Oil  of  Heracleum;     octyl     alcohol    and 
octyl  ester. 
6.  Aliphatic  unsaturated  alcohols: 

Oil   of   Bergamot;    linalool   and   linalyl 
acetate. 
Coriander;  linalool  and  d-pinene. 
Geranium;  geraniol  and  geranyl 

esters. 
Lavender;  linalyl  acetate  and  ge- 
raniol. 
Lime;    linalyl    acetate    and    lim 
onene. 


816 


Olea  Volatilia. 


PART    I. 


Group  II. —  (Continued.) 

Linaloes;  linalool  and  geraniol. 
Petit  Grain;  linalool  and  linalyl 

acetate. 
Rose;     geraniol     and     citronellol 

with  esters. 

c.  Monocyclic  and  dicyclic  alcohols. 

Oil  of  Angostura ;  galipol,  galipene,  and 
cadinene. 

Fir  Cones;  bornyl  acetate  and 
terpenes. 

Golden  Rod;  borneol  and  bornyl 
esters. 

Juniper  Berries;  juniper  cam- 
phor and  cadinene. 

Ledum ;  ledum  camphor. 

Lovage;  terpineol. 

Mace;  myristicol. 

Patchouli ;  patchouli  camphor 
and  cadinene. 

Peppermint ;  menthol  and  men- 
thone. 

Pine  Needles;  bornyl  acetate  and 
terpenes. 

Rosemary;  bomeo]  and  bornyl 
acetate. 

Sandalwood;    santalol    and   enters. 

Bavin;  sabinol  and  sabinvl  ace- 
tate. 

Valerian ;  borneol  and  bornyl 
eaters. 

d.  Aromatic  Alcohols  and  Este 

Oil  of  Jasmine;  benzyl  acetate  and  ben- 
zyl alcohol. 

Group    III. — Oils    containing    Aldehydes    as 
characteristic  constituents. 

a.  Aliphatic  unsaturated  aldehydes : 

Oil  of  Citron  peel;  citral  and  Limonene. 

Citronella;  citronellal  and  gera- 
niol. 

Lemon;    Citral    and    citronellal. 

Lemon  grass;  citral,  citronellal, 
and  methyl-heptenone. 

Verbena;  citral. 

b.  Aromatic  aldehydes : 

Oil  of  Bitter  Almond;  benzaldeliyde. 
Cassia;   cinnamic  aldehyde. 
Cinnamon  ;  cinnamic  aldehyde  and 

eugenol. 
Cumin ;  cumic  aldehyde. 
Meadow  Sweet ;  salicyl  aldehyde. 

Group  IV. — Oils  containing  Ketones  as  char- 
acteristic constituents. 

a.  AUphatic  saturated  aldehydes: 
Oil  of  Rue;  methyl-nonyl-ketone. 

o.  Aliphatic  unsaturated  aldehydes: 
Oil  of  Lemon  grass;  methyl-hep tenone. 

c.  Monocyclic  and  dicjx-lic  ketones: 
Oil  of  Artemisia;  thujone. 

Camphor;  camphor. 
Caraway;  carvone  and  limonene. 
Dill;   carvone  and  limonene. 
Orris;  irone. 
Pennyroyal ;  pulegone. 


Group   IV — (Continued.) 

Peppermint;  menthone  and  men- 
thol. 

Sage;  thujone  with  borneol  and 
cineol. 

Spearmint;  carvone. 

Tansy ;  thujone  with  borneol. 

Thuja ;   thujone  and  fenchone. 

Wormwood;  thujone  and  thujyl 
alcohol. 

Group  V. — Oils  containing  Acids  and  Esters. 

a.  Aliphatic  Acids: 

Oil  of  Angelica;  methyl-ethyl-acetic  es- 
ters. 

Calamus;  heptylic  and  palmitic 
acid  and  esters. 

Cardamom ;  acetic  esters  and 
cineol. 

German  Chamomile;  caproic  acid 
esters. 

Roman  Chamomile;  butyric,  an- 
gelic and  tiglic  esters. 

b.  Aromatic  acids  and  esters: 

Oil  of  Neroli;       o-amido-benzoic-methyl 
ester. 
Sweet    Birch;   methyl   salicylate. 
(Janltheria;  methyl  salicylate. 

c.  Undetermined  acids : 

Oil  of  Celery;    sedanolide    and    lactone. 
Elecampane;    alantic    acid    and 
lactone. 

Group     VI. — Oils    containing    Phenols    and 
Phenol  Ethers. 

a.  Monatomic  phenols  and  their  ethers: 
Oil  of  A jowan ;  thymol  and  cymene. 

Anise;  anethol  and  methyl-chav- 
icol. 

Betel ;  chavicol  and  methoxy-chav- 
ieol. 

Fennel ;  anethol  and  fenchone. 

Marjoram;  carvacrol  and  lina- 
lool. 

Savory;  carvacrol,  pinene,  and 
cymene. 

Star  Anise ;  anethol,  methyl-chav- 
icol   and   safrol. 

Sweet  Basil ;  Methyl-chavicol 
and  d-linalool. 

b.  Diatomic  phenols  and  their  ethers : 

Oil  of  Arnica  Root;  thymohydroqui- 
none  dimethyl-ether. 

Bay;  eugenol,  methyl-eugenol  and 
methyl-chavicol. 

Camphor;  safrol,  eugenol  and 
camphor. 

Cascarilla  Bark;  eugenol  and  ter- 
penes. 

Cinnamon  Leaf;  eugenol  and  cin- 
namic aldehyde. 

Cloves;  eugenol  and  sesquiter- 
pene. 

Pimenta;  eugenol  and  sesquiter- 
pene. 

Sassafras;    safrol    and   camphor. 
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Group   VI. —  (Continued.) 

c.  Triatomic  phenols  and  their  ethers : 

Oil  of  Asarum ;    asarol   and  methyl-eu- 
genol. 
Matico;  asarol. 

d.  Tetratomic  phenols  and  their  ethers: 
Oil  of  Parsley;  apiol. 

Group  VII. — Oils  containing  Neutral  Bodies. 
Oil  of  Cajuput;    cineol,    terpineol    and 
terpenyl  acetate. 
Eucalyptus;    cineol,   pinene,    and 

aldehydes. 
Laurel  Leaves;  cineol  and  pinene. 
Myrtle;  cineol,  d-pinene  and  di- 

pentene. 
Wormseed;  cineol  and  dipentene. 

Group  VIII. — Oils  containing  Sulphur. 

Oil   of  Asafcetida ;  sulphides  and  pinene. 
Garlic;      diallyl-disulphide      and 

allyl-propyl  sulphide. 
Mustard;  allyl-thioeyanate,  allyl- 
cyanide  and  carbon  disulphide. 
Onion;   allyl-propyl  sulphide. 

Properties. — Volatile  oils  are  slightly  soluble 
in  water.  Agitated  with  this  fluid  they  render 
it  milky,  but  separate  upon  standing,  leaving 
the  water  impregnated  with  their  odor  and 
taste.  This  impregnation  is  more  complete 
when  water  is  distilled  with  the  oils,  or  from 
the  plants  containing  them.  Trituration  with 
magnesia  or  its  carbonate  renders  them  much 
more  soluble,  probably  in  consequence  of  their 
minute  division.  The  intervention  of  sugar 
also  greatly  increases  their  solubility,  and 
affords  a  convenient  method  of  preparing  them 
for  internal  use.  The  oils  which  contain  no 
oxygen  are  scarcely  soluble  in  diluted  alcohol, 
and,  according  to  De  Saussure,  their  solubility 
generally  in  this  liquid  is  proportionate  to  the 
oxygen  which  they  contain.  The  volatile  oils 
dissolve  sulphur  and  phosphorus  with  the  aid 
of  heat,  and  deposit  them  on  cooling.  By  long 
boiling  with  sulphur  they  form  brown,  unct- 
uous, fetid  substances,  formerly  called  balsams 
of  sulphur.  They  absorb  chlorine,  which  con- 
verts them  into  resin  and  then  combines  with 
the  resin.  Iodine  produces  a  similar  effect. 
They  are  decomposed  by  the  strong  mineral 
acids,  and  unite  with  several  of  the  acids  from 
the  vegetable  kingdom.  When  treated  with  a 
caustic  alkali,  some  of  them  are  converted  into 
resin,  which  unites  with  the  alkali  to  form  a 
kind  of  soap.  Several  of  the  metallic  oxides, 
and  various  salts  which  easily  part  with  oxy- 
gen, convert  them  into  resin.  The  volatile  oils 
dissolve  many  of  the  proximate  principles  of 
plants  and  animals,  such  as  the  fixed  oils  and 
fats,  resins,  camphor,  and  several  of  the  alka- 
loids. Exposed  to  air  and  light,  they  acquire 
a  decolorizing  property,  analogous  to  that  of 
chlorine,  which  is  ascribed  by  Faraday  to  their 
combination  with  the  ozonized  oxygen  of  the 
atmosphere. 

Adulterations. — The  volatile  oils  are  often 
sophisticated.      Among    the    grosser    adultera- 
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tions  are  fixed  oils,  resinous  substances,  and 
alcohol,  but  the  most  dangerous  are  those  made 
by  mixing  the  pure  oil  with  the  cheaper  volatile 
oils  and  terpenes  and  fractions  from  other  oils 
like  limonene.  The  presence  of  the  fixed  oils 
may  be  known  by  the  permanent  greasy  stain 
which  they  leave  on  paper,  while  that  occa- 
sioned by  a  pure  volatile  oil  disappears  en- 
tirely when  exposed  to  heat.  They  may  also  in 
general  be  detected  by  their  comparative  in- 
solubility in  alcohol.  Both  the  fixed  oils  and 
resins  are  left  behind  when  the  adulterated  oil 
is  distilled  with  water.  If  alcohol  be  present, 
the  oil  will  become  milky  when  agitated  with 
water  in  a  graduated  tube,  and  after  the  sepa- 
ration of  the  liquids  the  water  will  occupy  more 
space  and  the  oil  less  than  before.  The  fol- 
lowing method  of  detecting  alcohol  was  pro- 
posed by  Beral.  Put  twelve  drops  of  the  sus- 
pected oil  in  a  perfectly  dry  watch-glass,  and 
add  a  piece  of  potassium  about  as  large  as  the 
head  of  a  pin.  If  the  potassium  remains  for 
twelve  or  fifteen  minutes  in  the  midst  of  the 
liquid,  there  is  either  no  alcohol  present,  or 
less  than  4  per  cent.  If  it  disappears  in  five 
minutes,  the  oil  contains  more  than  4  per  cent, 
of  alcohol ;  if  in  less  than  a  minute.  25  per  cent, 
or  more.  Borsarelli  employs  calcium  chloride 
for  the  same  purpose.  This  he  introduces 
in  small  pieces,  well  dried  and  perfectly  free 
from  powder,  into  a  small  cylindrical  tube, 
closed  at  one  end,  and  about  two-thirds  filled 
with  the  oil  to  be  examined,  and  heats  the  tube 
to  212°  F.,  occasionally  shaking  it.  If  there 
is  considerable  proportion  of  alcohol,  the  chlo- 
ride will  be  entirely  dissolved,  forming  a  solu- 
tion which  sinks  to  the  bottom  of  the  tube; 
if  only  a  very  small  quantity,  the  pieces  will 
lose  their  form,  and  collect  at  the  bottom  in  a 
white  adhering  mass;  if  none  at  all,  they  will 
remain  unchanged.  (J.  P.  C,  xxvi.  429.)  J. 
J.  Bernoulli  proposes  as  a  test  dry  potassium 
acetate,  which  remains  unaffected  in  a  pure  oil, 
but  will  be  dissolved  if  alcohol  be  present, 
and  form  a  distinct  liquid.  (See  A.  J.  P., 
xxv.  82.)  Distillation,  catching  the  first  por- 
tion, and  testing  for  alcohol  by  the  iodoform 
reaction,  will  detect  very  small  additions  of 
alcohol.  The  most  dangerous  adulterant  of 
volatile  oils  is  a  liquid  sold  under  some  "  fancy 
name,"  found  in  the  markets  of  London  and 
other  large  cities,  and  recommended  for  "  re- 
ducing "  essential  oils :  one  specimen  examined 
by  John  Barclay  (P.  J.,  1S96.  463)  had  a 
delicate  odor,  and  could  be  mixed  with  oils  of 
lemon  and  bergamot  without  being  detected  by 
odor  or  taste.  It  was  believed  to  be  a  Icevo- 
pinene.  There  are  good  reasons  for  believins: 
that  similar  liquids  are  used  to  an  enormous 
extent. 

Sometimes  volatile  oils  of  little  value  are 
mixed  with  the  more  costly.  The  taste  and  odor 
afford  in  this  case  the  best  means  of  detecting 
the  fraud.  The  specific  gravity  of  the  oils 
may  also  serve  as  a  test  of  purity.  When  two 
oils,   of   which   one   is   lighter   and   the   other 
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heavier  than  water,  are  mixed,  they  may  be 
separated  by  long  agitation  with  this  fluid,  and 
will  take  a  place  corresponding  to  their  respec- 
tive specific  gravities,  but  it  sometimes  hap- 
pens that  an  unadulterated  oil  may  thus  be 
separated  into  two  portions.  The  difference 
of  apparent  effect  produced  by  iodine  with  the 
several  oils  has  been  proposed  as  a  test,  and 
bromine  was  employed  for  the  same  purpose  by 
John  M.  Maisch,  who  used  both  these  tests 
preferably  in  the  state  of  ethereal  solution, 
which,  as  it  is  liable  to  spontaneous  change  by 
keeping,  should  be  prepared  when  wanted  for 
use.  According  to  Liebig,  when  iodine  is  made 
to  act  on  a  volatile  oil,  a  portion  of  it  combines 
with  the  hydrogen  of  the  oil,  forming  hydriodic 
acid,  while  another  portion  takes  the  place  of 
the  lost  hydrogen.  Oil  of  turpentine  may  be 
detected  by  remaining  in  part  undissolved  when 
the  suspected  oil  is  treated  with  three  or  four 
times  its  volume  of  alcohol  of  the  sj>.  gr.  0.84; 
or,  according  to  Mem,  by  causing  the  suspected 
oil,  when  agitated  with  an  equal  measure  of 
poppy  oil,  to  remain  transparent,  instfad  of 
becoming  milky,  as  it  would  do  if  pure.  The 
latter  test  will  not  a|>plv  to  the  oil  of  rosemarv. 
(./.  P.  C,  3e  ser.,  vii.  303.)  <i.  S.  Beppc  tag- 
a  very  delicate  test  of  oil  of  turpentine 
and  most  other  non-oxygenated  oils,  when  used 
to  adulterate  one  of  the  oils  containing  oxygen. 
A  piece  of  copper  nitroprusside.  of  the  DBS 
of  a  pin's  head,  is  put  into  a  little  of  the  sus- 
pected oil  in  a  test-tube,  and  heated  until  the 
liquid  begins  to  boil.  The  boiling  must  be  eon- 
tinued  only  a  few  seconds.  If  the  oil  be  pure 
and  oxygenated,  the  copper  nitroprusside  will 
become  black,  brown,  or  gray;  if  oil  of  tur- 
pentine or  other  non-oxygenated  oil  be  present, 
the  deposit  will  be  green  or  bluish  green,  and 
the  supernatant  liquid  colorless  or  yellowish. 
(Chem.  Gaz.,  April  15,  1&57,  p.  155;  Proc. 
A.  Ph.  A.,  1858,  p.  344.) 

The  different  relations  of  the  volatile  oils  to 
polarized  light  may,  to  a  certain  extent,  be 
made  available  for  the  detection  of  adultera- 
tions, especially  where  the  action  of  the  adul- 
terating oil  is  in  an  opposite  direction  to  that 
of  the  oil  adulterated.  Thus,  the  oils  of  juni- 
per, lavender,  and  rosemary,  rotate  the  plane  of 
polarization  to  the  left,  while  American  oil  of 
turpentine  rotates  it  to  the  right;  and  if  this 
should  be  added  to  one  of  the  other  oils  it 
might  in  some  degree  neutralize  their  action. 
and  thus  offer  one  means  for  its  detection. 
Unfortunately,  the  French  oil  of  turpentine, 
from  the  juice  of  the  Pinus  maritime/,  acts 
strongly  in  the  opposite  direction.  But  the 
very  strength  of  its  left-rotatory  power  might 
lead  to  its  detection  by  the  abnormal  increase 
of  this  power  which  it  would  impart  to  the 
oils  in  question.  Synthetic  or  artificial  volatile 
oils  are  now  largely  manufactured.  They  vary 
greatly  at  times  in  their  resemblance  to  the 
natural  products.  They  will  be  considered 
under  their  respective  titles  elsewhere,  a  number 
having  received  official  recognition. 


Volatile  oils  may  be  preserved  without 
change  in  small,  well-stoppered  amber-colored 
bottles,  entirely  filled  with  the  oil,  and  secluded 
from  the  light. 

Manufacture. — Most  of  the  volatile  oils  may 
be  prepared  by  the  general  formula  of  the 
U.  S.  P.  1870 :  "  Put  the  substance  from  which 
the  Oil  is  to  be  extracted  into  a  retort  or 
other  vessel  suited  for  distillation,  and  add 
enough  water  to  cover  it;  then  distil  by  a 
regulated  heat  into  a  large  refrigeratory. 
Separate  the  Distilled  Oil  from  the  water  which 
comes  over  with  it."  *  U.  S.  1870. 

Under  the  general  observations  on  the  Aqu<B, 
or  Waters,  will  be  found  remarks  upon  the 
use  of  steam  in  preparing  the  Distilled  Waters, 
which  are  to  a  considerable  extent  applicable 
aLso  to   the  volatile   oils. 

The  substances  from  which  the  volatile  oils 
are  extracted  may  be  employed  in  either  the 
recent  or  the  dried  state.  Certain  flowers, 
however,  such  as  orange  flowers  and  roses,  must 
be  used  fresh,  or  preserved  with  salt  or  by 
means  of  glycerin,  as  they  afford  little  or  no  oil 
after  desiccation.  Most  of  the  aromatic 
herh<.  also,  a-  peppermint,  spearmint,  penny- 
royal, and  marjoram,  are  usually  distilled  while 
fresh,  although  it  is  thought  by  some  that  when 
moderately  dried  tiny  yield  a  larger  and  more 
grateful  product.  Dried  substances,  before 
being  submitted  to  distillation,  require  to  be 
macerated  in  water  until  they  are  thoroughly 
penetrated  by  this  fluid,  and  to  facilitate  the 
action  of  the  water  it  is  necessary  that,  when 
Of  a  hard  or  tough  consistence,  they  should  be 

properly  oonuninutod  by  slicing,  shaving,  rasp- 
ing, bruising  or  other  similar  mechanical  opera- 
tion. 

The  water  which  is  introduced  into  the  still 

with  the  substance  answers  the  double  purpose 
of  preventing  the  decomposition  of  the  vege- 
table matter  by  regulating  the  temperature, 
and  of  facilitating  the  volatilization  of  the 
oil.  which,  though  in  most  instances  readily 
rising  with  the  vapor  of  boiling  water,  requires, 
when  distilled  alone,  a  considerably  higher  tem- 
perature, and  is  at  the  same  time  liable  to 
be  partially  decomposed.  Some  oils,  how- 
ever, will  not  ascend  readily  with  steam  at 
100°  C.  (212°  F.),  and  in  the  distillation  of 
these  it  is  customary  to  use  water  saturated 
with  common  salt,  which  does  not  boil  under 
110°  C.  (230°  F.).  Recourse  may  also  be 
had  to  a  bath  of  strong  solution  of  calcium 
chloride,  or  to  an  oil  bath.  Other  oils,  again, 
may  be  volatilized  with  water  at  a  tempera- 
ture below  the  boiling  point,  and,  as  heat 
exercises  an  injurious  influence  over  the  oils, 
it  is  desirable  that  the  distillation  should  be 
effected  at  as  low  a  temperature  as  possible. 
To    prevent    injury    from    heat,    it    has    been 

1  A  large  proportion  of  the  volatile  oils  of  Euro- 
pean commerce  is  produced  in  Grasse.  a  town  of 
France  twenty-five  miles  west  of  Nice.  For  an 
elaborate  article  on  this  industry  and  methods  of 
preparation,  see  A.  Pharm.,  xxii.  4(3,  abstracted  in 
the    P.    J.,   vol.    xv.    468. 
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recommended  to  suspend  the  substance  con- 
taining the  oil  in  a  wire  basket,  or  to  place 
it  upon  a  perforated  shelf,  in  the  upper 
part  of  the  still,  so  that  it  may  be  penetrated 
by  the  steam,  without  being  in  direct  contact 
with  the  water.  Another  mode  of  effecting  the 
same  object  is  to  distil  it  in  vacuo.  Duncan 
stated  that  the  most  elegant  volatile  oils  he 
had  even  seen  were  prepared  in  this  manner 
by  Barry,  the  inventor  of  the  process.  The 
employment  of  steam  heat  also  prevents  injury, 
and  the  best  volatile  oils  are  now  prepared  by 
manufacturers  in  this  way.  Steam  can  be  very 
conveniently  applied  to  this  purpose  by  caus- 
ing it  to  pass  through  a  coil  of  tube,  of  an  inch 
or  three-quarters  of  an  inch  bore,  placed  in 
the  bottom  of  a  common  still.  The  end  at 
which  the  steam  is  admitted  enters  the  still  at 
the  upper  part,  and  the  other  end,  at  which  the 
steam  and  condensed  water  escape,  passes  out 
laterally  below,  being  furnished  with  a  stopcock, 
by  which  the  pressure  of  the  steam  may  be 
regulated  and  the  water  drawn  off  when  neces- 
sary. In  some  instances  it  is  desirable  to  con- 
duct the  steam  immediately  into  the  still  near 
the  bottom,  by  which  the  contents  are  kept  in 
a  state  of  brisk  ebullition.  This  method  is 
used  in  the  preparation  of  the  oil  of  bitter 
almond.  The  same  method  is  applicable  to  the 
preparation  of  distilled  waters. 

The  quantity  of  water  added  is  not  a  matter 
of  indifference.  An  excess  above  what  is 
necessary  acts  injuriously  by  holding  the  oil 
in  solution  when  the  mixed  vapors  are  con- 
densed, and  if  the  proportion  be  very  large, 
it  is  possible  that  no  oil  whatever  may  be  ob- 
tained separate.  On  the  contrary,  if  the  quan- 
tity be  too  small,  the  whole  of  the  oil  will  not 
be  distilled,  and  there  will  be  danger  of  the 
substance  in  the  still  adhering  to  the  sides  of 
the  vessel  and  thus  become  burnt.  (See  page 
185.)  Enough  water  should  always  be  added 
to  cover  the  solid  material  and  prevent  the 
latter  accident.  Dried  plants  require  more 
water  than  the  fresh  and  succulent.  The  whole 
amount  of  material  in  the  still  should  not 
exceed  three-fourths  of  its  capacity,  as  other- 
wise there  would  be  danger  of  the  liquid  boiling 
over.  The  form  of  the  still  has  an  influence 
over  the  quantity  of  water  distilled,  which 
depends  more  upon  the  extent  of  surface  than 
upon  the  amount  of  liquid  submitted  to  evapo- 
ration. By  employing  a  high  and  rather  nar- 
row vessel  we  may  obviate  the  disadvantage  of 
an  excess  of  water.  (See  p.  522.)  Sometimes 
the  proportion  of  oil  in  the  substance  employed 
is  so  small  that  it  is  wholly  dissolved  in  the 
water  distilled,  even  though  the  proportion  of 
the  liquid  in  the  still  is  not  greater  than  is 
absolutely  essential.  In  this  case  it  is  neces- 
sary to  redistil  the  same  water  several  times 
from  fresh  portions  of  the  plant,  until  the 
quantity  of  oil  exceeds  the  solvent  power  of  the 
water.     This  process  is  called  cohobation. 

The  more  volatile  of  the  oils  pass  with  facil- 
ity along  with  the  steam  into  the  neck  of  the 


common  still,  but  some  which  are  less  volatile 
are  apt  to  condense  in  the  head  and  thus  return 
into  the  still.  For  the  distillation  of  the  latter, 
a  copper  still  should  be  employed  having  a  very 
low  head.  (See  page  532.)  As,  after  the  dis- 
tillation of  any  one  oil,  it  is  necessary  that 
the  apparatus  should  be  thoroughly  cleansed 
before  being  used  for  the  preparation  of  an- 
other, it  is  better  that  the  condensing  tubes 
should  be  straight,  rather  than  spiral  as  in  the 
ordinary  still.  It  should  be  recollected,  more- 
over, that  certain  oils,  such  as  those  of  anise 
and  fennel,  are  rendered  solid  by  a  compara- 
tively slight  reduction  of  temperature,  and 
that  in  the  distillation  of  these  the  water  em- 
ployed for  refrigeration  should  not  be  below 
5.5°    C.    (42°   F.). 

The  mixed  vapors  are  condensed  into  a  milky 
liquid,  which  is  collected  in  a  receiver,  and, 
after  standing  for  some  time,  separates  into 
the  oil  and  a  clear  solution  of  it,  the  former 
floating  on  the  surface,  or  sinking  to  the 
bottom,  according  as  it  is  lighter  or  heavier 
than  water.  The  distillation  should  be  con- 
tinued so  long  as  the  liquid  coming  over  has  a 
milky  appearance. 

The  last  step  in  the  process  is  to  separate 
the  oil  from  the  water.  For  this  purpose  the 
Florentine  receiver *  may  be  used.  This  is  a 
conical  glass  vessel,  broad  at  the  bottom  and 
narrow  towards  the  top,  and  very  near  its 
base  furnished  with  a  tubulure  or  opening, 
to  which  is  adapted,  by  means  of  a  pierced 
cork,  a  bent  tube  so  shaped  as  to  rise  per- 
pendicularly to  seven-eighths  of  the  height  of 
the  receiver,  then  to  pass  off  from  it  at  right 
angles,  and  near  the  end  to  bend  downward. 
The  condensed  liquid  being  admitted  through 
the  opening  at  the  top  of  the  receiver,  the  oil 
separates,  and,  rising  to  the  top,  occupies  the 
upper  narrow  part  of  the  vessel,  while  the 
water  remains  at  the  bottom,  and  enters  the 
tube  affixed  to  the  receiver.  When  the  surface 
of  the  liquid  attains  in  the  receiver  a  higher 
level  than  the  top  of  the  tube,  the  water  will 
necessarily  begin  to  flow  out  through  the  latter, 
and  may  be  received  in  bottles.  The  oil  thus 
accumulates  as  long  as  the  process  continues, 
but  it  is  evident  that  the  plan  is  applicable 
only  to  the  oils  lighter  than  water.  For  the 
heavier  oils,  cylindrical  vessels  may  be  em- 
ployed, to  be  renewed  as  fast  as  they  are  filled; 
but,  as  all  the  water  cannot  be  removed  by 
these  plans,  it  is  necessary  to  resort  to  some 
other  method  of  effecting  a  complete  separa- 
tion. An  instrument  called  a  separator  is 
usually  employed  for  this  purpose.  It  consists 
of  a  glass  funnel,  or  a  globular  vessel,  fur- 
nished with  a  stopper,  and  prolonged  at  the 
bottom  into  a  very  narrow  tube.  The  lower 
opening  being  closed,  the  mixed  liquids  are 
introduced    and    allowed    to    stand    until    they 


1  For  illustrations  of  this,  and  other  forms  of  re- 
ceivers, for  collecting  and  separating  immiscible 
liquids,  see  Remington's  Practice  of  Pharmacy 
4th   edition,   p.   224. 
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separate.  The  orifice  at  the  bottom  is  then 
opened,  and,  the  stopper  at  the  top  being  a 
little  loosened,  so  as  to  admit  the  air,  the 
heavier  liquid  slowly  flows  out,  and  may  be 
separated  to  the  last  drop  from  the  lighter, 
which  floats  above  it.  If  the  oil  is  heavier 
than  the  water,  it  passes  out  of  the  separator; 
if  lighter,  it  remains  within.  According  to 
George  Leuchs,  all  oils  obtained  by  distilla- 
tion with  water,  even  when  perfectly  clear, 
contain  some  water.    (A.  J.  P.,  1873,  p.  110.) 

The  water  saturated  with  oil  should  be  pre- 
served for  use  in  future  distillations,  as  it  can 
dissolve  no  more  of  the  oil.  One  or  more 
volatile  acids  are  frequently  found  in  the  dis- 
tilled water,  as  acetic,  butyric,  or  valerianic, 
and  Wunder  has  detected  all  three  of  these 
acids  in  the  water  distilled  from  chamomile 
flowers.  (J.  Pr.  Chem.,  lxiv.  499.)  For  an 
illustration  of  a  cheap  apparatus  for  distilling 
volatile  oils  by  steam  under  slight  pressure,  see 
Proc.  A.  Ph.  A.,  1894.  GSO. 

According  to  Overbeck,  all  the  volatile  oils 
may  be  decolorized  by  distilling  them  from 
an  equal  weight  of  poppy  s<<  <1  oil  and  a 
saturated  solution  of  common  salt.  (A.  Pharm., 
lxxxiv.  149.) 

When  first  procured,  the  oils  have  I  disagree- 
able empyreamatic  odor,  from  which  they  may 
be  freed  by  allowing  them  to  stand  for  some 
days  in  vessels  loosely  covered  with  paper. 
They  should  then  be  filtered  and  iatrodneed 
into' small  opaque  bottles,  which  should  be  well 
stoppered  so  as  to  exclude  the  sir.  When 
.-.Itered  by  exposure  to  air,  they  may  sometimes 
be  restored  to  their  original  appearance  and 
quality  by  agitation  with  a  little  recently 
heated  animal  charcoal,  and  the  same  method 
may  be  employed  for  freeing  them  from  ad- 
hering water. 

The  volatile  oils  have  the  medicinal  proper- 
ties of  the  plants  from  which  they  are  derived, 
and,  as  their  remedial  application  has  been 
mentioned  under  the  heads  of  the.se  plants 
respectively,  it  is  unnecessary  to  treat  of  it 
in  this  place.  They  may  be  administered  upon 
a  lump  of  sugar;  or  triturated  with  at  leas! 
ten  times  their  weight  of  sugar,  forming  oleo- 
saccharates.  which  are  then  dissolved  in  water; 
or  made  into  emulsions  with  water,  sugar,  and 
gum  arabic.  In  making  emulsions  with  vola- 
tile oils,  it  has  been  recommended  first  to  dis- 
solve them  in  one  of  the  fixed  oils,  the  oil 
of  almond  for  example,  and  then  to  emul- 
sionize  the  oleaginous  solution  with  syrup 
and  gum  arabic.  For  100  parts  of  water,  15 
of  the  almond  oil  in  which  the  volatile  oil  is 
to  be  dissolved,  10  of  powdered  gum  arabic, 
and  25  of  syrup  may  be  taken.  (J.  P.  C, 
Juin,  1864,  p.  461.)  The  volatile  oils  are  often 
kept  dissolved  in  alcohol  under  the  name  of 
essences.*     The   following  suggestions  on  pre- 

1  Enfeurage. — This  terra  is  applied  by  the  French 
to  the  impregnation  of  fixed  oils  and  fatty  matters 
with  the  odors  of  certain  sweet  scented  plants,  such 
as  jasmine,  tuberose,  and  mignonette,  the  oils  of  which 
are   so  delicate  and   fugitive   that   they    cannot   well 


paring  emulsions  of  the  volatile  oils  may  be 
useful.  Oil  of  turpentine  and  other  volatile 
oils,  to  be  emulsionized  in  quantity,  are  most 
successfully  treated  by  rubbing  them  with  the 
powdered  gum,  and,  when  intimately  mixed, 
adding  at  once,  with  rapid  trituration,  one  and 
a  half  times  the  weight  of  the  gum  used,  of 
water.  By  this  treatment  the  volatile  oil 
is  thoroughly  divided  before  contact  with 
water,  and,  if  the  quantity  of  water  indicated 
be  added  at  once,  the  emulsion  will  have  the 
right  preliminary  consistence,  and  unite  with 
and  emulsionize  the  volatile  oils.  If,  however, 
but  a  little  water  be  added,  this  will  seize  on 
the  gum,  forming  a  pilular  mass,  and  throwing 
the  volatile  oil  out  of  union.  Such  an  emul- 
sion is  more  permanent  when  a  little  fixed  oil 
is  used. 

OLEATA 

OLEATES 

(o-lea'ta) 

Oleates,  Fr. ;  Oleate,  G. 

The  oleates  are  a  class  of  preparations  which 
were  introduced  to  the  medical  profession 
by  John  Marshall,  F.R.S.,  in  1872.  They  are 
usually  solutions  of  certain  bases  in  oleic  acid, 
and  are  made  by  triturating  the  solid  sub- 
stance with  the  oleic  acid  until  it  is  dissolved. 
Whenever  it  is  possible,  the  application  of  heat 
should  he  avoided,  and  it  has  been  observed 
thai  the  freshly  precipitated  oxides  of  the 
metals  dissolve  more  readily  than  those  which 
ild.  The  title  oleate  is  probably  the  best 
that  could  be  devised,  although  it  must  be 
understood  that,  as  found  in  the  Pharma- 
eopaaiaa,  they  are  not  pure  chemical  com- 
pounds, but  merely  compounds  of  the  oxides 
or  the  alkaloids,  as  the  case  may  be,  with  oleic 
acid  dissolved  in  a  great  excess  of  the  latter.2 

be  separated  by  distillation.  The  process  consists 
In  exposing  the  fatty  matter,  placed  In  layers,  In 
suitable  frames,  to  the  exhalations  from  the  flower*, 
which  are  absorbed,  and  give  their  characteristic 
odor  to  the  fat.  Another  plan  is  to  expose  alter- 
nate layers  of  the  flowers,  and  of  cotton  impregnated 
with  bland  fixed  oil,  to  the  sun,  and  afterwards  to 
express  the  oil  from  the  cotton.  (A.  ,/.  /*..  xxlx. 
561.)  The  French  sometimes  give  to  the  spirituous 
solutions  made  by  extracting  the  odors  from  fats  and 
oils    with    alcohol    the    name    of    Ehhcticcs. 

*  L.  Wolff  published  a  process  for  obtaining  the 
oleates,  as  follows:  One  part  of  Castile  soap  (so- 
dium oleopalmitate)  is  dissolved  in  eight  parts  or 
water,  the  solution  so  obtained  is  allowed  to  cool 
tand  for  24  hours,  when  there  will  be  a  con- 
siderable deposit  of  sodium  palmitate,  while  the 
supernatant  liquor,  containing  mostly  sodium  oleate, 
is  drawn  off  and  then  decomposed  with  a  concen- 
trated solution  of  a  metallic  salt  which,  If  obtain- 
able, should  contain  no  free  acid  to  prevent  the 
formation  of  free  oleo-palmltic  acid.  The  heavy 
deposit  of  oleopalmitate  so  derived  is  drained  off. 
pressed  out  in  the  strainer,  and  the  adherent  water 
evaporated  in  a  water  bath  :  after  this  It  Is  dis- 
solved in  about  six  to  eight  times  its  quantity  of 
petroleum  benzin  and  the  insoluble  palmitate  Is  lert 
to  subside,  while  the  solution  of  oleate  decanted 
therefrom  is  filtered  off.  The  benzin  evaporated  will 
yield  an  oleate  that  is  entitled  to  that  name  as 
it  is  a  chemical  combination  and  will  remain  stable 
and  efficacious.  The  oleates  so  prepared  P^sent 
an  amorphous  appearance,  while  the  palmitates i  are 
of  a  crystalline  character.    (A.  J.  P.,  1881,  p.  545.) 
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Oleates  may  be  made  either  by  direct  com- 
bination of  the  ingredients  or  by  double  decom- 
position. When  made  by  the  latter  method,  a 
good  quality  of  oleic  acid  should  be  treated 
with  the  proper  quantity  of  solution  of  sodium 
hydroxide,  to  saponify  it,  any  excess  of  the 
alkali  being  neutralized  with  a  little  tartaric 
acid.  This  soap  solution  is  preferably  used 
diluted.1 

J.  M.  Good,  in  making  the  oleates  of  the 
alkaloids,  proposes  the  use  of  sufficient  oleic 
acid  to  dissolve  the  alkaloid  and  then  diluting 
the  solution  with  a  bland  fixed  oil,  such  as 
almond  oil.  (Proc.  Missouri  Pharm.  Associa- 
tion, 1891,  p.  65.)  2 

1  Sulpholeic  Acid  and  Sulpholeates. — Sulpholeates, 
or  salts  produced  by  the  combination  of  alkalies 
with  sulpholeic  acid,  have  come  into  use  on  account 
of  their  ability  to  dissolve  many  substances  or  hold 
them  in  suspension  as  emulsifying  agents.  Sul- 
pholeic acid  is  prepared  as  follows.  Castor,  almond, 
or  other  fixed  oil  is  gradually  mixed  with  30  or  40 
parts  of  concentrated  sulphuric  acid,  the  mixture 
being  cooled,  if  necessary,  with  ice,  to  prevent  a 
rise  of  temperature  above  50°  C.  (122°  F.).  The 
reaction,  which  at  first  is  quite  violent,  is  allowed  to 
go  on  for  from  six  to  twelve  hours,  after  which  the 
mixture  of  acid  and  glycerin  is  decanted,  the  residue 
mixed  with  100  parts  of  water,  and  this,  after 
stirring,  is  also  decanted.  The  resulting  sulpholeic 
acid  is'  converted  into  alkaline  sulpholeate  by  the 
addition  of  a  hydroxide  or  carbonate  of  the  required 
alkali.  From  this  combination  pure  sulpholeic  acid 
is  obtained  by  careful  decomposition  with  sulphuric 
acid,  and  agitation  with  purified  benzin  or  ether,  which 
leaves  the  acid  on  evaporation  pure  and  anhydrous. 
(Ph.  Rund.,  1885,  p.  154.)  According  to  A.  Mueller 
Jacobs,  when  concentrated  and  in  as  pure  a  state 
as  possible,  the  sulpholeates,  as  well  as  the  free 
sulpho-acids  themselves,  mix  readily  and  completely 
with  a  great  variety  of  organic  compounds,  for  in- 
stance with  liquid  hydrocarbons,  particularly  those 
of  low  boiling  point,  with  chlorine,  iodine,  and 
bromine  derivatives  of  the  same,  with  ethers  and 
alcohols,  with  organic  sulphur  compounds,  such  as 
carbon  disulphide,  oil  of  mustard,  mercaptan,  etc., 
and  with  all  essential  oils.  They  also  dissolve 
varying  quantities  of  sulphur,  iodoform,  solid  hydro- 
carbons, such  as  naphthalene,  naphthol,  anthracene, 
and  paraffin,  the  terpenes  and  camphenes.  These  liquid 
mixtures  of  sulpholeates  and  other  bodies  have  the 
property  of  forming  emulsions  or  even  clear  solu- 
tions with  water.  The  limit  of  miscibillty  (in  form 
of  emulsion)  or  solubility  varies  considerably,  and 
depends  both  on  the  degree  of  concentration  of  the 
sulpholeate  serving  as  a  menstruum,  and  on  certain 
little  understood  properties  of  the  substances  mixed 
with  it. 

This  peculiar  behavior  of  the  sulpholeates,  and 
particularly  of  the  sulpho-ricinoleate  of  alkalies, 
towards  many  otherwise  insoluble  or  difficultly  solu- 
ble substances,  as  well  as  their  pronounced  sapo- 
naceous character  and  the  great  readiness  with  which 
they  take  up  and  combine  with  liquids,  is  said 
to  render  them  eminently  suitable  for  various 
technical    and    medicinal    uses. 

The  liquid  alkaline  salt  which  forms  the  solvent 
is  termed  polysolve  by  A.  Mueller  Jacobs,  who 
believes  that  the  sulpholeate  mixtures  will  be  found 
excellent  solvents  for  substances  the  employment  of 
which  in  a  concentrated  condition  is  accompanied 
by  certain  untoward  effects,  or  may  serve  as  vehicles 
in  place  of  vaseline,  oils,  glycerin,  etc.,  in  perfumery, 
soap  making  or  pharmacy.   (Am.  Drue/..  1884,  p.  ZZ.) 

2  Cupri  Oleas. — Oleate  of  Copper  is  made  by  adding 
sodium  oleate  to  a  saturated  solution  of  copper 
sulphate,  then  washing  the  precipitate.  It  is  a 
handsome  dark  green,  waxy  solid,  and  is  used  chiefly 
in    the    treatment    of    ringworm. 

W.  A.  H.  Naylor  communicates  the  following 
working  formulas  for  unofficial  oleates  which  lie 
has  found  in  practice  to  yield  satisfactory  products. 
The  soap  used  is  a  genuine  olive  oil  soap  of  nign 
quality,  and  contains  15  per  cent,  of  water. 

Aluminum  Oleate. — Dissolve  1  oz.  av.  pure  potas- 
sium alum  in  6  fl.  oz.  of  boiling  water  and  pour  the 
solution,  while  stirring,  into  a  solution  of  2  oz. 
av.  of  soap  in  10  fl.  oz.  of  boiling  water.  The 
clotty    precipitate    is    washed   with   boiling    water  by 


The  medicinal  properties  of  the  oleates  are, 
of  course,  dependent  upon  the  base,  so  that 
these  preparations  may  be  considered  the 
equivalents  of  the  corresponding  ointments,  over 
which,  however,  they  have  certain  advantages. 
They  are  much  cleaner  and  more  elegant  in 
appearance.  They  seem  to  be  more  irritating 
than  the  ointments,  and,  unless  diluted  with 
an  equal  bulk  of  cotton  seed,  olive,  or  other 
bland  oil,  are,  when  applied  with  friction,  likely 
to  provoke  a  cutaneous  eruption  or  even  pustu- 
lation.  Marshall  recommends  that  they  be 
applied  with  a  brush,  or  gently  spread  over  the 
part  with  one  finger. 

OLEATUM  ATROPIN/E.  U.  S. 

OLEATE  OF  ATROPINE 

(ol-e-a'tum    at-ro-pi'nae ) 

Atropinum  Oleicum  ;  Olgate  d' Atropine,  Fr. ;  Atro- 
pinoleat,    G. 

*  "Atropine,  two  grammes  [or  31  grains] ; 
Alcohol,  two  cubic  centimeters  [or  32  minims]  ; 
Oleic  Acid,  fifty  grammes  [or  1  ounce  av.,  334 
grains] ;  Olive  Oil,  a  sufficient  quantity,  to 
make  one  hundred  grammes  [or  3  ounces  av., 
231  grains].  Triturate  the  Atropine  in  a  tared 
mortar  with  the  Alcohol,  then  add  about  an 
equal  volume  of  the  Oleic  Acid,  and,  after 
warming  the  mortar,  stir  until  the  Alcohol  has 
evaporated,  add  the  remainder  of  the  Oleic 
Acid,  and  continue  stirring  until  the  Atropine 
is  dissolved;  then  add  sufficient  Olive  Oil  to 
make  the  product  weigh  one  hundred  grammes 
[or  3  ounces  av.,  231  grains]."    U.  S. 

Oleate  of  atropine  was  introduced  into  the 
U.  S.  P.  (8th  Rev.)  for  the  first  time;  alcohol 

decantation,  until  free  from  sulphate,  and  dried 
over  a  water  bath.  The  oleate  is  adhesive,  of  a  yel- 
lowish-grey color,  opaque,  and  weighs  about  2Vi  oz. 
av.  On  ignition  it  yields  6  per  cent,  of  aluminum 
oxide  (=3.2  per  cent.  Al).  This  oleate  is  used  in 
treating  various  skin   diseases. 

Bismuth  Oleate. — Instead  of  crystallizing  bismuth 
nitrate,  as  suggested  by  L.  Wolff  (see  p.  820),  the 
subnitrate  may  advantageously  be  used  as  follows : 
Dissolve  1  oz.  av.  of  bismuth  subnitrate.  by  the 
aid  of  heat,  in  5V2  H-  drachms  of  nitric  acid,  diluted 
with  its  own  volume  of  distilled  water ;  then  dilute 
the  solution  with  three  times  its  volume  of  distilled 
water,  and  pour  it,  hot  and  while  stirring,  into  a 
hot  solution  of  3  oz.  av.  of  soap  and  24  fl.  oz.  of 
water.  The  precipitate  is  washed  with  hot  water 
by  decantation,  and  dried  over  a  water  bath.  The 
yield  of  dry  oleate  is  about  3  oz.  av.  It  has  a 
light  citron  color  and  yields  on  ignition  22  per  cent, 
of  bismuth  oxide   (=20  per  cent.   Bi). 

Ferrous  Oleate. — In  spite  of  all  precautions  this 
oleate  undergoes  considerable  oxidation  during  the 
process  of  its  preparation,  which  must  therefore  be 
as  expeditious  as  possible.  Dissolve  1  oz.  av.  of 
pure  ferrous  sulphate  in  5  fl.  oz.  of  distilled  water 
and  pour  the  solution  while  stirring  into  a  solution 
of  2  oz.  av.  of  soap  in  16  fl.  oz.  of  water.  When 
the  precipitate  produced  has  been  sufficiently  washed 
it  should  be  at  once  strongly  expressed  and  dried 
(in  the  unbroken  state  of  press-cake),  at  a  tempera- 
ture not  exceeding  50°  C.   (122°  F.). 

Ferric  Oleate,  on  the  other  hand,  is  easily  and 
quickly  made,  by  pouring  4  fluid  oz.  of  solution  of 
iron  acetate.  B.  P..  1898.  into  a  solution  of  2%  oz. 
av.  of  soap  in  16  fl.  oz.  of  boiling  water.  The 
washed  precipitate,  dried  on  the  water  bath,  is  of 
a  deep  red  color,  weighs  a  little  over  2  oz.  av.,  and 
yields  8  per  cent.  Fe203  (=5.6  per  cent.  Fe)  on  igni- 
tion.    It  is  readily  soluble  in  fixed  oils. 
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is  used  to  facilitate  the  solution  of  the  alkaloid, 
and  olive  oil  is  added  to  obviate  the  likelihood 
of  producing  a  cutaneous  eruption  when  the 
oleate  is  applied  to  the  skin  by  friction;  undi- 
luted oleic  acid  is  often  irritating.  It  is  used  to 
obtain  the  local  effects  of  atropine  by  inunc- 
tion. 

OLEATUM  COCAIN/E.  U.  S. 

OLEATE  OF  COCAINE 

(ol-e-a'tum    co-ca-i'nae) 

Cocainum  Oleicum  ;  Oleate  de  Cocaine,  Fr. ;  Cocain- 
oleat,   O. 

*  "  Cocaine,  five  grammes  [or  77  grains] ; 
Alcohol,  five  cubic  centimeters  [or  81  minims]  ; 
Oleic  Acid,  fifty  grammes  [or  1  ounce  av., 
334  grains] ;  Olive  Oil,  a  sufficient  quantity,  to 
make  one  hundred  grammes  [or  3  ounces  av., 
231  grains].  Triturate  the  Cocaine  in  a  tared 
mortar  with  the  Alcohol,  then  add  about  an 
equal  volume  of  the  Oleic  Acid,  and,  after 
warming  the  mortar,  stir  until  the  Alcohol 
has  evaporated,  add  the  remainder  of  the  Oleic 
Acid,  and  continue  stirring  until  the  Cocaine 
is  dissolved;  then  add  sufficient  Olive  Oil  to 
make  the  product  weigh  one  hundred  grammes 
[or  3  ounces  av.,  231  grains]."     U.  S. 

Oleate  of  cocaine  was  introduced  into  the 
U.  S.  P.  (8th  Rev.)  to  provide  ■  preparation 
which  could  be  applied  locally.  The  alcohol 
and  olive  oil  are  used  for  the  same  reasons 
that  they  were  added  to  oleic  acid  and  atro- 
pine in  the  oleate  of  atropine.  (See  Oleatum 
Atropine;.) 

OLEATUM  HYDRARGYRI.  U.  S.  (Br.) 

OLEATE  OF  MERCURY 

(6-le-a'tum  hy-drar'py-ri) 

"  Precipitated  Mercuric  Oleate,  formed  by 
the  interaction  of  mercuric  chloride  and  sodium 
oleate."   Br. 

Hydrargyri    Oleas,    Jir. ;      Mercuric      Oleate;      Hy- 
drargyrum   oleicum:    Oleate    de    Mercure.    Fr. , 
saures  Quecksilber,  Quecksllberoleat,  Mercurioleat,  G. 

*  u  Yellow  Mercuric  Oxide,  in  very  fine  pow- 
der, twenty-five  grammes  [or  386  grains]  ;  Dis- 
tilled Water,  twenty-five  cubic  centimeters  [or 
406  minims] ;  Oleic  Acid,  a  sufficient  quantity, 
to  make  one  hundred  grammes  [or  3  ounces 
av.,  231  grains].  Triturate  the  Yellow  Mer- 
curic Oxide  with  the  Distilled  Water  in  a  tared 
mortar;  add  seventy  grammes  [or  2  ounces 
av.,  205  grains]  of  Oleic  Acid,  and  mix  thor- 
oughly; warm  the  mortar  to  a  temperature  not 
exceeding  50°  C.  (122°  P.),  stir  occasionally 
until  the  water  has  evaporated,  then  add,  if 
necessary.  Oleic  Acid  to  make  one  hundred 
grammes  [or  3  ounces  av.,  231  grains],  and 
mix  thoroughly.  Avoid  contact  with  metallic 
utensils;  preserve  the  Oleate  in  tightly  stop- 
pered bottles."   U.  S. 


"Mercuric  Chloride,  1  ounce  (Imperial)  or 
32  grammes;  Hard  Soap,  powdered,  2  ounces 
(Imp.)  or  64  grammes;  Oleic  Acid,  1  fi.  drachm 
(Imp.  meas.)  or  4  cubic  centimetres;  Dis- 
tilled Water,  boiling,  a  sufficient  quantity. 
Dissolve  the  Mercuric  Chloride  in  ten  fluid 
ounces  (Imp.  meas.)  or  three  hundred  and 
twenty  cubic  centimetres  of  the  Distilled  Water. 
Triturate  the  Oleic  Acid  with  the  Hard  Soap, 
and  dissolve  the  product  in  eleven  fluid  ounces 
(Imp.  meas.)  or  three  hundred  and  fifty-two 
cubic  centimetres  of  the  Distilled  Water.  Mix 
the  solutions;  boil  for  ten  minutes;  set  aside 
for  the  mercuric  oleate  to  deposit;  decant  the 
supernatant  liquid;  wash  the  precipitated  oleate 
with  hot  Distilled  Water  until  the  decanted 
liquid  affords  little  or  no  reaction  for  chloride, 
and  then  dry  it  on  a  water-bath."  Br.  It  is 
"  a  substance  of  unctuous  consistence,  having 
a  light  greyish-yellow  color,  liable  to  darken 
by  keeping.  It  has  a  somewhat  saponaceous 
odor."   Br. 

This  oleate  is  now  made  with  25  per  cent,  of 
mercuric  oxide,  an  increase  of  5  per  cent,  over 
that  of  the  previous  pharmacopoeia.  Water  is 
used  in  this  oleate  in  order  to  facilitate  com- 
bination. 

This  preparation  was  introduced  by  Marshall 
in  1872.  If  made  from  oleic  acid  which  lias 
been  purified  from  the  usual  contaminations 
(palmitic  and  stearic  acids),  it  is  a  clear  yel- 
lowish liquid  of  a  thick  consistence  and  having 
the  peculiar  odor  of  oleic  acid.  As  usually 
seen,  however,  it  is  of  the  consistence  and 
appearance  of  petrolatum,  due  to  the  presence 
of  small  quantities  of  mercuric  palmitate  and 
stearate.  (See  Acidum  Oleicum,  p.  56.)  The 
formula  of  a  normal  oleate  of  mercury  would 
he  ( Ci8ll3302)2Hg.  For  its  formation  we 
should  reckon  for  every  25  parts  of  mercuric 
oxide  from  65  to  66  parts  of  oleic  acid.  Free 
oleic  acid  is  intentionally  present  in  this  U.  S. 
preparation,  which  Is  known  frequently  as  "25 
pM  cent,  oleate  of  mercury."  In  making  this 
preparation,  care  must  be  exercised  in  the 
selection  of  the  oleic  acid,  and  to  avoid  ex- 
ceeding the  degree  of  heat  directed  in  the  offi- 
cial process;  indeed,  our  experience  has  been 
that  it  keeps  better  if  made  by  the  cold  pro- 
cess,— i.e.,  by  simply  mixing  the  freshly  pre- 
cipitated yellow  oxide  with  the  oleic  acid,  and 
allowing  them  to  stand  at  ordinary  tempera- 
tures until  the  precipitate  has  dissolved.  The 
British  preparation  is  modelled  after  Shoe- 
maker's process.  The  precipitated  mercuric 
oleate  is  difficult  to  free  from  water,  and  is 
prone  to  change.  In  time,  even  with  the  best 
oleic  acid  that  can  be  procured,  some  decom- 
position will  take  place,  and  metallic  mercury 
will  be  found  at  the  bottom  of  the  containing 
bottle.  The  rapidity  of  the  change  will  be  in 
proportion  to  the  impurities  in  the  oleic  acid 
and  the  degree  of  heat  employed.  Beringer's 
process,  by  the  double  decomposition  of  potas- 
sium oleate  and  mercuric  nitrate,  is  commended 
by  Edel.    (See  West.  Drug.,  1894,  85.) 
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Uses. — This  preparation  may  often  be  sub- 
stituted with  advantage  for  mercurial  ointment, 
which  it  closely  resembles  in  its  medicinal  prop- 
erties, except  that  it  is  more  readily  absorbed, 
and  therefore  more  effective.  It  has  been 
especially  commended  by  Marshall  in  cases  of 
chronically  inflamed  joints,  and  in  hordeolum, 
indurations  after  abscesses,  and  various  other 
forms  of  superficial  local  inflammations  of  a 
slow  type;  also  in  sycosis,  tinea,  psoriasis, 
eczema,  and  as  a  constitutional  alterative  in 
hereditary  syphilis.  For  many  purposes  it  is 
much  improved  by  dissolving  in  every  drachm 
of  it  one  grain  of  morphine.  The  alkaloid 
itself  must  be  used  in  such  cases,  as  its  salts 
are  not  soluble  in  oleic  acid. 

Off.  Prep. — Emplastrum  Hydrargyri,  U.  B.; 
Unguentum  Hydrargyri,  U.  8.;  Unguentum  Hy- 
drargyri Oleatis,  Br. 

OLEATUM  QUININyE.  U.  S. 

OLEATE  OF  QUININE 

( 6l-e-a'tum    qui-ni'nae ) 

Chininum  Oleicum  ;  Olgate  de  Quinine,  Fr.;  Chinln- 
oleat,   G. 

* "  Quinine,  twenty-five  grammes  [or  386 
grains] ;  Oleic  Acid,  seventy-five'  grammes  [or 
2  ounces  av.,  282  grains],  to  make  one  hundred 
grammes  [or  3  ounces  av.,  231  grains].  Trit- 
urate the  Quinine  in  a  warm  mortar  with  a 
small  quantity  of  the  Oleic  Acid  to  a  smooth 
paste.  Then  add  the  remainder  of  the  Oleic 
Acid,  previously  warmed,  and  stir  frequently, 
until  the  Quinine  is  dissolved."   U.  S. 

This  oleate  was  introduced  into  the  U.  S.  P. 
(8th  Rev.)  to  provide  a  convenient  prepara- 
tion for  the  local  application  of  the  alkaloid 
quinine. 

OLEATUM  VERATRIN/E.  U.  S. 

OLEATE  OF  VERATRINE 

(6-le-a'tum  ver-a-tri'noe ) 

Veratrinum  Oleicum ;  OlSate  de  Veratrine,  Fr.; 
Oelsaures  Veratrin,    Veratrinoleat,   G. 

*  "  Veratrine,  two  grammes  [or  31  grains] ; 
Oleic  Acid,  fifty  grammes  [or  1  ounce  av.,  331 
grains] ;  Olive  Oil,  a  sufficient  quantity,  to 
make  one  hundred  grammes  [or  3  ounces  av., 
231  grains].  Triturate  the  Veratrine  in  a 
tared  mortar  with  about  five  cubic  centimeters 
[or  81  minims]  of  Olive  Oil,  and,  after  warm- 
ing the  mortar,  add  the  Oleic  Acid,  and  con- 
tinue stirring  until  the  Veratrine  is  dissolved; 
then  add  sufficient  Olive  Oil  to  make  the  pro- 
duct weigh  one  hundred  grammes  [or  3  ounces 
av.,  231  grains]."   U.  S. 

This  preparation  is  simply  a  solution  of  the 
alkaloid  in  oleic  acid  and  olive  oil.  (See 
Oleatum  Atropines) .  It  may  be  used  instead  of 
ointment  of  veratrine,  but  is  exactly  half 
the  strength.  It  is  well  adapted  for  obtaining 
all  the  advantage  that  can  be  derived  from  an 
application    of   veratrine  by   inunction.     (See 


Veratrina.)  When  the  veratrine  is  to  be  used 
as  a  counter-irritant,  the  ointment  is  prefer- 
able, because  less  favorable  to  the  absorption 
of  the  alkaloid.  The  oleate  of  morphine  is 
made  in  the  same  proportion  and  in  the  same 
way  as  is  oleate  of  veratrine. 

OLEORESINA  ASPIDII.  U.  S.  (Br.) 

OLEORESIN  OF  ASPIDIUM 

(o-le-o-reyi-na  as-pid'I-i) 

Extractum  Filicis  Liquidum,  Br.;  Oleoresina 
Filicis,  Pharm.  1870 ;  Liquid  Extract  of  Male  Fern, 
Oil  of  Fern ;  Oleum  Filicis  Maris ;  Extrait  de  Fou- 
gere  Male,  Fr.  Cod.;  Extractum  Filicis,  P.  G.;  Farn- 
extrakt,  Wurmfarnextrakt,  Wurmfarnol,  G. ;  Estratto 
de  felce  maschio  etero,  It. ;  Extracto  etereo  de 
helecho   macho,  Sp. 

*  "Aspidium,  recently  reduced  to  No.  40 
powder,  five  hundred  grammes  [or  17  ounces 
av.,  279  grains] ;  Acetone,  a  sufficient  quan- 
tity. Introduce  the  Aspidium  into  a  cylin- 
drical glass  percolator,  provided  with  a  stop- 
cock, and  arranged  with  a  cover  and  a  recep- 
tacle suitable  for  volatile  liquids.  Pack  the 
powder  firmly,  and  percolate  slowly  with  Ace- 
tone, added  in  successive  portions,  until  the 
Aspidium  is  exhausted.  Recover  the  greater 
part  of  the  Acetone  from  the  percolate  by  dis- 
tillation on  a  water-bath,  and,  having  trans- 
ferred the  residue  to  a  dish,  allow  the  re- 
maining Acetone  to  evaporate  spontaneously 
in  a  warm  place.  Keep  the  Oleoresin  in  a 
well-stoppered  bottle. 

Note. — Oleoresin  of  Aspidium  usually  de- 
posits, on  standing,  a  granular,  crystalline 
substance.  This  should  be  thoroughly  mixed 
with  the  liquid  portion  before  use."    U.  S. 

"Exhaust  Male  Fern  Rhizome,  in  No.  20 
powder,  with  Ether,  by  percolation;  evaporate 
the  Ether  from  the  clear  percolate  on  a  water- 
bath  or  by  distillation,  until  an  oily  Extract 
remains."   Br. 

This  is  the  only  preparation  of  male  fern 
which  should  be  used;  in  its  making  aspidium 
which  is  green  in  color  and  recently  collected 
should  be  employed.  It  is  a  thick,  dark  green 
liquid,  usually  containing  a  granular  deposit 
of  filicic  acid,  which  is  regarded  as  the  active 
ingredient  and  should  not  be  separated.  For  a 
method  of  determining  the  percentage  of  filicic 
acid  by  Daccomo  and  Scoecianti,  see  Ph. 
Centralh.,  1896,  208.  Wm.  G.  Greenewalt 
found  both  the  liquid  and  the  sediment  effec- 
tive tsenieides,  the  sediment  somewhat  the  more 
active.  It  has  the  odor  of  fern,  and  a  nau- 
seous, bitterish,  somewhat  acrid  taste.  Accord- 
ing to  Hayes,  when  an  absolutely  dry  root  and 
an  anhydrous  ether  (containing  but  little  alco- 
hol) of  a  specific  gravity  below  0.728  are  used, 
the  oleoresin  remains  clear.  Kramer  states 
that  a  very  active  extract  of  male  fern  may 
be  prepared  by  exhausting  with  ether  the  fresh 
juicy  rhizomes  collected  in  May  or  October 
freed  from  scales  and  cut  into  small  pieces. 
The  ethereal  tincture  should  be  kept  in  a  cool 
place  until  wanted,  when  the  necessary  quantity 
should   be   converted   into   extract.     One   dose, 
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two  to  four  drachms,  of  such  an  extract  is  said 
to  have  always  produced  satisfactory  results. 
(Ph.  Cb.,  xxv.  578.)  Oleoresin  of  male  fern 
is  sometimes  found  in  the  market  containing 
noticeable  proportions  of  copper,  and  in  many 
cases  it  is  colored  green  artificially. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc),  administered  in  gelatin  capsules. 

OLEORESINA  CAPSICI.  U.  S. 

OLEORESIN  OP  CAPSICUM 

(6-le-6-re§'i-na  cap'sj-cl) 

014or6sine  (Extralt  6th6r£)  de  Capsique.  Fr. ;  Span- 
ischpfeffer-Oelharz,  Aetheriscbes  Spanischpfeffer-ex- 
trakt,  O. 

*  "  Capsicum,  in  No.  40  powder,  five  hundred 
grammes  [or  17  ounces  av.,  279  grains]  ;  Ace- 
tone, a  sufficient  quantity.  Introduce  the  Cap- 
sicum into  a  cylindrical  glass  percolator,  pro- 
vided with  a  stop-cock,  and  arranged  with  a 
cover  and  a  receptacle  suitable  for  volatile 
Liquids.  Pack  the  powder  firmly,  ami  percolate 
slowly  with  Acetone  added  in  successive  por- 
tions, until  right  hundrrd  cubic  mil  inn  If 

27  fluidounces,  '21  minims]  of  peroolate  have 
been  obtained.  Recover  the  greater  pari  of  the 
Acetone  from  the  peroolate  by  distillation  on 

a  water-bath,  and,  having  transferred  tin 

due   to   a   dish,   allow   the   remaining   Acetone 

to  evaporate  spontaneously  in  a  warm  place. 
Then  pour  off  the  liquid  portion,  transfer  the 
remainder  to  a  glass  funnel  provided  with  a 
pledget  of  cotton,  and  when  the  separated  tatty 
matter  (which  is  to  be  rejected)  has  been  com- 
pletely drained,  mix  the  Liquid  portions  to- 
gether. Keep  the  Oleoresin  in  a  well-stop- 
pered bottle."    U.  S. 

The  active  principle  of  capsicum,  called 
capsidn.  is  very  soluble  in  ether,  and  is  wholly 
extracted  in  the  process.  Its  precise  nature 
has  not  been  determined.  (See  Capsicum.) 
After  the  concentration  of  the  acetone  solution, 
a  solid  fatty  matter  separates  on  standing,  but 
a  portion  of  fixed  oil  probably  still  remains. 
The  preparation  is  a  very  thick  liquid,  capable 
however,  of  being  dropped,  of  a  dark  reddish- 
brown  color,  and,  though  opaque  in  mass,  yet 
transparent  in  thin  layers.  It  has  not  very 
decidedly  the  odor  of  capsicum,  but  to  the 
taste  is  intensely  pungent.  W.  C.  Alpers 
found  a  capsicum  which  yielded  16  per  cent,  of 
oleoresin;  the  statement  has  been  frequently 
made  that  5  per  cent,  is  the  usual  yield. 
(M.  R.,  1896,  593.)  It  may  be  usefully  em- 
ployed to  give  locally  stimulant  properties  to 
substances  administered  internally  in  a  pilular 
form,  in  cases  of  gastric  insensibility  and  ex- 
cessive flatulence.  One  drop  given  three  times  a 
day  has  produced  cystic  irritation  and  stran- 
gury. It  may  be  used  also  as  a  powerful  rube- 
facient, diluted  with  olive  oil  or  soap  liniment. 

Dose,  from  one-fourth  to  one  minim  (0.015 
to  0.06   Cc). 

Off.  Prep. — Emplastrum   Capsici.   TJ.  8. 


OLEORESINA  CUBEB/E.  U.  S. 

OLEORESIN  OF  CUBEB 

(6-le-6-re§'i-na  cii-be'bae) 

Extractum  Cubebae  iEthereum ;  016or6sine  de 
Cubcbe,  Fr.:  Extractum  Cubebarum,  P.  &.;  Aether- 
isches  Kubebenextrakt,  Kubebenextrakt,   O. 

* "  Cubeb,  in  No.  30  powder,  five  hundred 
grammes  [or  17  ounces  av.,  279  grains] ;  Alco- 
hol, a  sufficient  quantity.  Introduce  the  Cubeb 
into  a  cylindrical  glass  percolator,  pack  the 
powder  firmly,  and  percolate  slowly  with  Alco- 
hol, added  in  successive  portions,  until  the 
Cubeb  is  exhausted.  Recover  the  greater  part 
of  the  Alcohol  from  the  percolate  by  distilla- 
tion on  a  water-bath,  and,  having  transferred 
the  residue  to  a  dish,  allow  the  remaining 
Alcohol  to  evaporate,  with  constant  stirring, 
in  a  warm  place.  Keep  the  Oleoresin  in  a  well- 
stoppered  bottle. 

Note. — Oleoresin  of  Cubeb  deposits,  after 
standing  for  some  time,  a  waxy  and  crystalline 
matter,  which  should  be  rejected,  the  liquid 
portion  only  being  used."     U.  S. 

A  change  was  made  in  the  menstruum  for 
this  oleoresin  in  the  U.  S.  P.  (8th  Rev.)  alcohol 
now  being  used  instead  of  ether  or  acetone. 
The  use  of  alcohol  was  suggested  by  E.  R. 
Squibb.  This  oleoresin  consists  mainly  of  the 
volatile  oil  and  resin,  with  a  portion  of  the  cube- 
bin  and  wavy  matter  of  the  cubeb.  The  consist- 
ence differs  according  to  the  character  of  the 
cubeb  employed,  its  degree  of  fluidity  b 
proportionate  to  the  amount  of  volatile  Oil 
contained  in  the  medicine.  The  color  is 
usually  blackish  brown,  with  more  or  less  of  a 
ish  hue,  according  to  the  quantity  of 
chlorophyll  present,  which  varies  with  the  char- 
acter of  the  cubeb,  and  with  that  of  the  men- 
struum, pure  ei her  extracting  the  green  color- 
ing matter  preferably,  while  alcohol  extracts 
the  brown;  unripe  fruit  or  berries  yield  more 
chlorophyll  than  ripe  fruit.  Cubeb  yields 
from  one-eighth  to  one-fifth  of  its  weight  of 
the  oleoresin.  The  preparation  deposits  waxy 
matter  and  crystals  of  cubebin  on  standing, 
which  should  be  separated;  its  efficacy  is  not 
impaired  on  this  account.  It  was  first  intro- 
1  into  use  by  Procter.  (A.  J.  P.,  xviii. 
168.) 

From  carefully  conducted  experiments  by 
F.  V.  Heydenreich,  it  would  appear  that,  of 
the  various  constituents  of  cubeb  contained  in 
the  official  oleoresin,  the  cubebin  has  no  per- 
ceptible effect  in  the  dose  of  the  medicine 
ordinarily  given,  that  the  volatile  oil  is  simply 
stimulant  and  carminative,  and,  finally,  that 
the  soft  resin  has  all  the  diuretic  properties 
of  the  cubeb.  Of  the  last-mentioned  ingre- 
dient, twenty  grains  (1.3  Gm.)  given  every 
two  hours  until  five  doses  were  taken  consid- 
erably increased  the  secretion  of  urine,  pro- 
ducing at  the  same  time  a  slight  burning  sen- 
sation in  the  passage,  which  ceased  with  the 
diuretic   action.     Pushed   beyond   this   amount, 
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it  occasioned  severe  irritation  of  the  urinary 
passages,  with  some  fever.  (Ibid.  Jan.  1868, 
p.  42.) 

This  oleoresin,  as  it  occurs  in  the  market, 
often  has  a  thin  consistence.  In  one  specimen 
three-eighths  of  its  weight  were  lost  in  a  short 
time  by  the  spontaneous  evaporation  of  the 
ether  improperly  left  in  the  product. 

Dose,  from  five  to  ten  minims  (0.3  to  0.6 
Cc),  given  suspended  in  water,  or  mixed  with 
powdered  sugar. 

Off.  Prep. — Trochisci  Cubebae,  U.  S. 

OLEORESINA  LUPULINI.  U.  S. 

OLEORESIN  OF  LUPULIN 

( o-le-6-reg'i-na  lu-pu-H'ni) 

Oleoresina  Lupulinae,  Pharm.  1870 ;  Extraetum 
Lupuliai  ^Ethereum ;  01eor6sine  de  Lupuline,  Fr.; 
Aetherisches  Lupulinextrakt,    G. 

* "  Lupulin,  five  hundred  grammes  [or  17 
ounces  av.,  279  grains] ;  Acetone,  a  sufficient 
quantity.  Introduce  the  Lupulin  into  a  cylin- 
drical glass  percolator,  provided  with  a  stop- 
cock, and  arranged  with  a  cover  and  a  recep- 
tacle suitable  for  volatile  liquids.  Press  the 
powder  very  lightly,  and  percolate  slowly  with 
Acetone,  added  in  successive  portions,  until  the 
Lupulin  is  exhausted.  Recover  the  greater 
part  of  the  Acetone  from  the  percolate  by  dis- 
tillation on  a  water-bath,  and,  having  trans- 
ferred the  residue  to  a  dish,  allow  the  re- 
maining Acetone  to  evaporate  spontaneously 
in  a  warm  place.  Keep  the  Oleoresin  in  a 
well-stoppered  bottle."    U.  S. 

Lupulin  yields  its  volatile  oil  and  resin,  as 
well  as  any  other  active  principle  it  may  con- 
tain, to  acetone,  and  the  resulting  oleoresin  con- 
stitutes about  three-eighths,  or  somewhat  less 
than  one-half,  of  the  original  drug.  It  is  of 
a  very  thick,  semi-fluid  consistence,  so  thick, 
indeed,  that  it  cannot  be  conveniently  admin- 
istered by  drops.  Its  color  is  almost  black  in 
mass,  but  a  rich  reddish  brown  in  thin  layers. 
It  has  the  odor  and  taste  of  lupulin,  and  pos- 
sesses all  its  medicinal  properties.  It  may  be 
most  conveniently  administered  in  the  form  of 
pill,  made  with  powdered  licorice  root,  or 
other  proper  excipient. 

Dose,  from  one  to  five  minims  (0.06  to  0.3 
Cc). 

OLEORESINA  PIPERIS.  U.  S. 

OLEORESIN  OF  PEPPER 

(6-le-6-re§'i-na    plp'e-ris) 

Extraetum  Piperis  Pluidum,  U.  #.  1850;  Fluid 
Extract  of  Black  Pepper  ;  Oleorfeine  de  Poivre  noir, 
Fr.;  Aetherisches  Pfefferextrakt,  O. 

*  "  Pepper,  in  No.  40  powder,  five  hundred 
grammes  [or  17  ounces  av.,  279  grains] ; 
Acetone,  a  sufficient  quantity.  Introduce  the 
Pepper  into  a  cylindrical  glass  percolator, 
provided  with  a  stop-cock,  and  arranged  with 


a  cover  and  a  receptacle  for  volatile  liquids. 
Pack  the  powder  firmly,  and  percolate  slowly 
with  Acetone,  added  in  successive  portions, 
until  the  Pepper  is  exhausted.  Recover  the 
greater  part  of  the  Acetone  from  the  perco- 
late by  distillation  on  a  water-bath,  and, 
having  transferred  the  residue  to  a  dish, 
set  this  aside  in  a  warm  place  until  the  re- 
maining Acetone  has  evaporated,  and  the  de- 
position of  crystals  of  piperin  has  ceased. 
Lastly,  separate  the  Oleoresin  from  the  piperin 
by  straining  through  purified  cotton.  Keep  the 
Oleoresin   in   a  well-stoppered   bottle."     U.   S. 

A  substance  has  long  been  in  use  under 
the  name  of  oil  of  black  pepper,  consisting 
mainly  of  the  volatile  oil,  fixed  oil,  and  resin 
of  the  pepper,  and  belonging,  therefore,  to  the 
oleoresins.  As  usually  found,  it  is  almost 
black  and  of  a  thickish  consistence,  and  is  a 
residue  of  the  process  for  preparing  piperin. 
The  official  oleoresin  made  with  acetone  has  the 
same  general  character,  but  is  more  fluid  and 
of  more  uniform  strength,  and  should,  there- 
fore, be  preferred.  It  contains  almost  all  the 
volatile  oil  and  acrid  resin  of  black  pepper,  with 
little  of  the  piperin,  and,  as  the  last-mentioned 
principle,  when  quite  pure,  is  of  doubtful  effi- 
cacy, the  extract  may  be  considered  as  repre- 
senting the  virtues  of  the  fruit.  The  color  is 
greener  than  that  of  the  common  oil  of  black 
pepper,  and  not  so  dark,  owing  to  the  fact 
that  the  solvent  dissolves  the  green  more  readily 
than  the  brown  coloring  matter.  A  pound  of 
black  pepper  yields  about  six  drachms  of  the 
oleoresin. 

Dose,  from  one-fourth  to  one  minim  (0.015 
to  0.06  Cc),  in  emulsion  or  pill. 

OLEORESINA  ZINGIBERIS.  U.  S. 

OLEORESIN  OF  GINGER 

(6-le-o-re§'i-na    zin-gib'e-ria ) 

Extraetum  Zingiberis  ^Ethereum ;  Oleoresine  (PI- 
peroide)  de  Gingembre,  Fr. ;  Zingiberin,  Aetherisches 
Ingwerextrakt,  O. 

*  "  Ginger,  in  No.  60  powder,  five  hundred 
grammes  [or  17  ounces  av.,  279  grains] ;  Ace- 
tone, a  sufficient  quantity.  Introduce  the  Gin- 
ger into  a  cylindrical  glass  percolator,  provided 
with  a  stop-cock,  and  arranged  with  a  cover 
and  a  receptacle  suitable  for  volatile  liquids. 
Pack  the  powder  firmly,  and  percolate  slowly 
with  Acetone,  added  in  successive  portions, 
until  the  Ginger  is  exhausted.  Recover  the 
greater  part  of  the  Acetone  from  the  percolate 
by  distillation  on  a  water-bath,  and,  having 
transferred  the  residue  to  a  dish,  allow  the 
remaining  Acetone  to  evaporate  spontaneously 
in  a  warm  place.  Keep  the  Oleoresin  in  a 
well-stoppered  bottle."    U.  S. 

In  the  U.  S.  formula  of  1870  for  this 
preparation  alcohol  was  used  in  connection 
with  ether,  on  the  score  of  economy;  it  was 
added  in  order  to  displace  the  ether  and  thus 
save  an  unnecessary  expenditure  of  the  more 
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costly  fluid.  A  little  of  the  alcohol  mixed 
with  the  ether  at  their  surface  of  contact.  In 
the  present  process  both  ether  and  alcohol  have 
been  replaced  by  the  new  solvent,  acetone. 
The  whole  of  the  virtues  of  the  root  are  ex- 
tracted in  this  preparation,  as  the  residuary 
ginger  is  nearly  or  quite  tasteless.  The  oleo- 
resin  constitutes  about  5  per  cent,  of  the  dried 
root.  It  is  the  piperoid  of  ginger  of  Beral. 
(Soubeiran's  Traite  de  Pharm.,  i.  371.)  It 
is  a  clear,  dark-brown  liquid,  of  a  thick  con- 
sistence (though  capable  of  being  dropped), 
with  the  flavor  of  ginger,  and  very  pungent. 

Dose,  one-half  to  one  minim  (0.03  to  0.06 
Cc),  well  diluted. 

OLEORESIN/E. 

OLEORESINS 

(6-le-o-res'i-nae) 

(tiro  r.'sinos.  Extralts  £th6r<?s,  Fr. ;  Oelharze.  Aettaer- 
iscbe  Extrakte,  G. 

The  oleor&sins,  as  a  class  of  preparations, 
were  introduced  into  the  0.  8.  Pharmacopu'ia 
at  the  revision  of  L860,  having  been  previously 
classed    with    the    Fluidexlraets.     Their    | 

liarity  is  that  they  consist  of  principles  which, 
when  extracted  by  meam  of  ether,  alcohol,  or 
acetone,  retain  a  Liquid  <>r  semi-liquid  state 
upon  the  evaporation  oi'  the  menstruum,  and 
at  the  same  time  have  the  property  of  sell- 
preservation,  differing  from  the  liuidextracts 
iii  not  having  a  definite  relation  of  strength  to 
the  drug.  They  consist  chiefly,  as  their  name 
implies,  of  oil,  either  fixed  or  volatile,  holding 
resin  and  sometimes  other  active  matter  in 
solution.  Their  preparation  is  very  simple, 
consisting  in  the  exhaustion  of  the  medicine 
employed  with  acetone  or  alcohol  by  means  of 
percolation,  and  the  subsequent  evaporation  of 
the  menstruum.  In  consequence  of  the  great 
volatility  of  the  solvent,  it  may  in  great  meas- 
ure be  recovered  by  distillation,  thus  very  mate- 
rially diminishing  the  costliness  of  the  process. 
It  is  proper  not  to  continue  the  heat  neces- 
sary for  the  distillation  until  the  whole  of  the 
solvent  Ls  driven  over,  lest,  towards  the  close, 
a  portion  of  the  volatile  matters  also  should 
pass,  and  the  strength  of  the  oleoresin  be 
impaired.  Hence  in  every  instance  the  last 
portions  of  the  menstruum  are  allowed  to 
separate  by  spontaneous  evaporation.  Petro- 
leum benzin  has  been  proposed  as  a  substitute 
for  other  solvents  in  these  preparations,  but 
should  not  be  permitted  to  supersede  them  until 
officially  sanctioned.  Acetone  has  replaced 
ether  in  most  of  the  formulas  of  the  U.  S.  P.  (8th 
Rev.).    Oleoresin  of  cubeb  is  made  with  alcohol. 

OLEUM  ADIPIS.  U.  S. 

LARD  OIL 

(o'le-um  ad'i-pis) 

"A  fixed  oil  expressed  from  lard  at  a  low 
temperature."    U.  S. 

Huile  de  Graisse,  Fr. ;  Schmalzol,  Speckol.  G. 


Lard  oil  is  made  in  large  quantities  in  this 
country  by  exposing  lard  to  low  temperatures 
and  then  subjecting  it  to  very  powerful  pres- 
sure. In  this  way  the  stearin  of  the  lard  is 
separated  from  the  olein,  the  latter  oozing  out 
from  the  presses  in  the  form  of  a  yellowish- 
white  oil,  while  the  stearin  is  thrown  into  the 
market  in  hard  cakes,  and  is  largely  used  in 
making  soap.  (See  Adeps.)  The  exportation 
of  lard  from  the  United  States  for  the  year 
ending  June  30,  1904,  amounted  to  561,302,643 
pounds,  valued  at  $46,347,520,  and  that  of 
iard  compounds  and  substitutes  to  53,603,545 
pounds,  valued  at  $3,581,813.  (t\  S.  Treasury 
statistical  Reports.) 

Properties. — Lard  oil  is  ".a  colorless  or 
pale  yellow,  oily  liquid,  having  a  peculiar  odor 
and  a  bland  taste.  Specific  gravity :  0.905  to 
0.915  at  25°  C.  (77°  F.).  At  a  temperature 
a  little  below  10°  C.  (50°  F.),  it  usually  com- 
mences to  deposit  a  white,  granular  fat,  and 
at  or  near  0°  C.  (32°  F.),  it  forms  a  solid 
white  mass.  Lard  oil  Ls  almost  insoluble  in 
cold  alcohol  and  only  slightly  soluble  in  boiling 
alcohol;  easily  soluble  in  ether,  chloroform, 
benzene,  and  carbon  disulphide.  If  5  Cc.  of 
the  Oil  he  thoroughly  shaken  in  a  test-tube  with 
."i  Cc  of  an  alcoholic  solution  of  silver  nitrate 
i  made  by  dissolving  0.1  Gm.  of  silver  nitrate 
m  10  Cc.  of  alcohol,  and  adding  2  drops  of 
nitric  Mid),  and  the  mixture  heated  for  about 
five  minutes  on  a  water-bath,  the  Oil  should 
remain  nearly  <>r  quite  colorless,  not  acquiring 
a  reddish  or  hrown  color  (absence  of  more 
than  about  5  percent,  of  cotton  seed  oil). 
The  oil  should  be  completely  saponifiable  with 
alcoholic  potassium  hydroxide  T.S.  and  the  re- 
sulting soap  should  be  completely  soluble  in 
water,  without  separation  of  an  oily  layer 
absence  of  mineral  oils).  If  2  Cc.  of  Lard 
Oil  be  mixed  in  a  test-tube  with  2  Cc.  of  equal 
volumes  of  amyl  alcohol  and  carbon  disulphide 
containing  1  percent,  of  sulphur  in  solution, 
and  the  test-tube  be  immersed  to  one-third  or 
one-half  its  depth  in  boiling  salt  water,  no  red- 
dish color  should  develop  in  from  ten  to  fifteen 
minutes  (absence  of  cotton  seed  oil  or  of  certain 
other  fats).  Lard  Oil  saponified  by  alcoholic 
potassium  hydroxide  T.S.  should  show  a  saponi- 
lication  value  of  195  to  197  (see  Part  III,  Test 
No.  99).  If  0.3  Gm.  of  Lard  Oil  be  dissolved 
in  10  Cc.  of  chloroform,  in  a  250  Cc.  bottle 
or  flask,  and  25  Cc.  of  a  mixture  of  equal 
volumes  of  alcoholic  iodine  T.S.  and  alcoholic 
mercuric  chloride  T.S.  added,  and  if,  after 
standing  for  four  hours  protected  from  the 
light,  20  Cc.  of  potassium  iodide  T.S.  be  added, 
and  the  mixture  diluted  with  50  Cc.  of  water, 
on  titrating  the  excess  of  iodine  with  tenth- 
normal sodium  thiosulphate  V.S.,  an  iodine 
value  of  not  less  than  56  nor  more  than  74 
should  be  obtained  (see  Part  III,  Test  No. 
51)."  U.  S.  It  is  not  pure  olein,  but  contains 
varying  proportions  of  stearin,  and  is  some- 
times adulterated  with  paraffin  oil.  It  was 
introduced    into    the   U.    S.    P.    1880    for   the 
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purpose  of  rendering  the  ointment  of  mercuric 
nitrate  softer  and  smoother  in  consistence,  but 
it  was  not  retained  in  the  process  of  the  U.  S. 
P.  (8th  Rev.)  mainly  owing  to  the  difficulty 
of  obtaining  it  of  sufficient  purity  in  commerce. 
Uses. — Lard  oil  is  a  bland,  fatty  liquid, 
destitute  of  active  medicinal  properties,  and 
is  official  solely  for  pharmaceutical  purposes. 

OLEUM  >ETHEREUM.  U.  S. 

ETHEREAL  OIL 

(o'le-um  ae-the're-um ) 

"A  volatile  liquid  consisting  of  equal  volumes 
of  heavy  oil  of  wine  and  ether."    U.  S. 

Oleum  Vini ;  Heavy  Oil  of  Wine ;  Huile  d'Ether, 
Huile  de  Vin  p6sante,  Huile  volatile  etheree,  Fr. ; 
Schweres  Weinol,  O. 

*  "Alcohol,  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidrachms] ;  Sulphuric 
Acid,  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms] ;  Distilled  Water, 
twenty-five  cubic  centimeters  [or  406  minims] ; 
Ether,  a  sufficient  quantity.  Add  the  Sul- 
phuric Acid  slowly  to  the  Alcohol,  mix  them 
thoroughly  and  allow  the  mixture  to  stand, 
in  a  closed  flask,  for  twenty-four  hours,  or 
until  the  liquid  is  clear;  then  pour  the  clear 
liquid  into  a  tubulated  retort  of  such  capacity 
that  the  mixture  shall  nearly  fill  it.  Insert  a 
thermometer  through  the  tubulure,  so  that  the 
bulb  shall  be  deeply  immersed  in  the  liquid, 
and,  having  connected  the  retort  with  a  well- 
cooled  condenser,  and  also  having  connected 
with  the  receiver  a  bent  glass  tube  for  con- 
ducting the  uncondensed  gases  into  water, 
distil,  by  means  of  a  sand-bath,  at  a  tempera- 
ture between  150°  and  160°  C.  (302°  and 
320°  F.),  until  oily  drops  cease  to  come  over, 
or  until  a  black  froth,  which  forms  on  the  sur- 
face, begins  to  rise  in  the  retort.  Separate 
the  yellow,  ethereal  liquid  from  the  distillate, 
and  expose  it  to  the  air  for  twenty-four  hours, 
in  a  shallow  dish.  Then  transfer  it  to  a  wet 
filter,  and,  when  the  aqueous  portion  has 
drained  off,  wash  the  oil  which  is  left  on  the 
filter  with  the  Distilled  Water,  which  should 
be  as  cold  as  possible.  When  this  also  has 
drained  off,  transfer  the  oil  to  a  graduated 
measure,  and  add  to  it  an  equal  volume  of 
Ether.  Keep  the  product  in  small,  glass-stop- 
pered vials,  in  a  cool  place."    U.  S. 

In  the  consolidation  of  the  British  Pharma- 
copoeias this  valuable  remedy  was  omitted, 
partly  on  account  of  the  uncertainty  as  to  its 
special  antispasmodic  virtues,  partly  from  its 
oxpensiveness  when  properly  made  and  its 
liability  to  spontaneous  change,  and  partly, 
moreover,  because  not  only  is  it  often  adul- 
terated, but  other  compounds  are  substituted 
for  it.  The  Committee  of  Revision  of  the  U.  S. 
P.  (8th  Rev.)  decided  to  retain  it. 

The  object  of  allowing  the  mixture  of  acid 
and  alcohol  to  stand  is  to  allow  the  lead  sul- 
phate which  is  usually  present  in  commercial 


sulphuric  acid  to  deposit,  for,  according  to 
E.  R.  Squibb,  its  presence  in  the  retort  causes 
the  mixture  to  froth  over,  and  this  necessitates 
a  suspension  of  the  process  so  much  sooner 
as  greatly  to  lessen  the  amount  of  product  the 
materials  are  capable  of  affording.  The  in- 
crease of  oil  resulting  from  this  simple  modi- 
fication of  the  process  is  said  to  be  one-third. 
The  temperature  has  been  slightly  decreased. 
By  wetting  the  filter,  the  oil  is  prevented  from 
passing  along  with  the  water.  Finally,  the  oil 
is  now  ordered  to  be  diluted  with  an  equal 
measure  of  stronger  ether,  as  this  has  beeu 
found  to  be  of  great  value  in  aiding  in  its 
preservation. 

When  alcohol  is  distilled  with  a  large  excess 
of  sulphuric  acid,  there  are  formed  towards 
the  close  of  the  distillation  sulphurous  acid, 
heavy  oil  of  wine,  olefiant  gas,  and  resino- 
carbonaceous  matter.  The  product  of  the  dis- 
tillation is  generally  in  two  layers,  one  con- 
sisting of  water  holding  sulphurous  acid  in 
solution,  and  the  other,  of  ether  containing  the 
heavy  oil  of  wine.  According  to  the  experi- 
ence of  Squibb,  the  sp.  gr.  of  these  two  layers 
is  so  nearly  equal  that  sometimes  one  and 
sometimes  the  other  is  uppermost,  so  that  the 
direction  in  the  old  formula  to  separate  the 
supernatant  liquor  is  incorrect,  and  has  been 
superseded  by  the  present,  to  separate  the  yel- 
low ethereal  liquid, — the  color  and  other  sensible 
properties  being  considered  sufficiently  distinc- 
tive. After  separation,  the  liquid  is  exposed 
for  twenty-four  hours  to  the  air,  in  order  to 
dissipate  the  ether  by  evaporation,  and  the 
oil  which  is  left  is  washed  with  water,  in 
order  to  deprive  it  of  all  traces  of  sulphuric 
acid. 

The  nature  and  mode  of  formation  of  heavy 
oil  of  wine  are  generally  believed  to  be  the 
following.  It  has  been  explained  in  a  pre- 
ceding article  that,  in  the  early  stages  of  the 
distillation  of  a  mixture  of  sulphuric  acid 
and  alcohol,  sulphovinic  acid,  C2H5HSO4,  is 
formed.  During  its  progress  this  is  decom- 
posed so  as  to  yield  ether.  When,  however, 
the  alcohol  is  distilled  with  a  large  excess  of 
sulphuric  acid,  the  sulphovinic  acid  is  decom- 
posed so  as  to  form  a  small  quantity  of  the 
heavy  oil  of  wine.  This  is  a  mixture  of  ethyl 
sulphate,  (C2lL>)2S04,  ethyl  sulphite,  (C2H5)2 
SO3  (the  sulphurous  acid  baring  been  formed 
by  reduction  of  sulphuric  acid,  as  it  always 
is  when  ethylene  is  formed  from  alcohol),  with 
polymeric  forms  of  ethylene,  C2H4.  Two  _  of 
these  forms  are  known :  etherin,  a  solid  fusing 
at  110°  C.  and  boiling  at  260°  C,  and  etherol, 
a  liquid.  The  latter  is  by  some  considered  to 
have  the  formula  C16H32  or  (C2H4)s,  and 
mixed  with  the  former  constitutes  the  light 
oil  of  wine,  which  is  produced  when  the  heavy 
oil  is  heated  with  water  and  alkaline  solutions. 
In  this  case  sulphovinic  acid  is  reproduced, 
and  the  separated  etherol  floats  on  the  surface 
as  an  oily  substance.  Light  oil  of  wine,  as 
thus  obtained,  is  a  pale-yellow  oil.     As  ordi- 
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narily  procured  in  the  process  for  preparing 
ether,  it  contains  a  portion  of  that  substance, 
admixed,  according  to  Hartwig  (J.  Pr.  Chem. 
[2],  23,  449),  with  ketones  like  ethyl-amyl 
ketone  and  methyl-hexyl  ketone  and  mixed 
ethers  like  ethyl-amyl  ether.  When  the  pure 
light  oil  of  wine  is  kept,  it  deposits  a  stea- 
ropten  (the  etherin  mentioned  above)  called 
concrete  oil  of  wine,  or  oil  of  wine  camphor; 
after  which  the  oil  is  changed,  and  takes  the 
name  of  etherol.  Etherol  is  a  pale  yellow  oily 
liquid,  having  an  aromatic  odor.  Its  sp.  gr. 
is  0.921,  boiling  point  280°  C.  (536°  P.),  and 
freezing  point— 35°  C.  (—31°  P.).  It  com- 
municates a  greasy  stain  to  paper.  Concrete 
oil  of  wine,  or  etherin,  crystallizes  in  long, 
transparent,  brilliant,  tasteless  prisms,  soluble 
in  alcohol  and  ether,  insoluble  in  water,  and 
having  the  sp.  jrr.  0.980.  Squibb  takes  a  dif- 
ferent view  of  the  composition  of  ethereal  oil, 
and  believes  it,  instead  of  a  sulphate  or  a 
mixture  of  sulphate  and  sulphite,  to  be  a  sul- 
phovinate  of  a  hydrocarbon  radical;  and  for 
this  reason,  that  it  fails,  especially  when  pure 
and  recent,  to  give  111]  of  the  characteristic 
reactions  of  sulphuric  acid  or  the  sulphates. 
(A.  J.  J'.,  lS(il.)i 

Properties. — Ethereal  oil  is  officially  de- 
scribed M  1"llo\vs:  "A  transparent,  nearly 
colorless,  volatile  liquid,  of  a  peculiar,  aro- 
matic, ethereal  odor,  ami  a  pungent,  refreshing, 
hitter     taste;     neutral     to     drv     litmus     paper. 

Specific  gravity:  0.905  at   2:'>     c.   <77;    I 
l  .    8,     The    undiluted    ethereal    oil     (flu 

Oil  of   uinc}    is  a  yellowisfa   neutral   liquid, 

inwrinfc  an  oleaginous  consistence,  a  penetrating 

aromatic  odor,  and  a  rather  sharp  and  hitter 
It  boils  at  280c  C.  (536  !'.  .  lis  sp. 
gr.  is.  according  to  the  V.  S.  1'.  L850,  1.096; 
according  to  the  London  College,  after  llen- 
uell's    results.    1.(1").     The    density    obtained    by 

Squibb,  by  following  the  old  formula  of  the 
V.    S.    Pharm.   1860  exactly,   was    1.129.    By 

Lhnnas  and  Serullas  its  density  is  stated 
to  be  as  high  as  1.133,  which  is  probably  the 
cornet  number  for  the  pure  oil.  When 
ped  into  water  it  sinks.  ISSUming  the  form 
of  a  globule.  It  dissolves  sparingly  in  cold 
water,  moderately  in  hot.  water,  and  readily  in 
alcohol  and  ether.  It  is  devoid  of  acid  reac- 
tion,    the     sulphuric     and     sulphurous     acids 

1  Valuable  papers  have  been  contributed  by  C. 
Lewi6  Diehl  and  John  M.  Maisch  on  this  official 
preparation, — the  former  in  Proc.  A.  Ph.  A..  1864, 
the  latter  in  A.  J.  P.,  1865.  p.  160,  to  which  we 
refer  those  especially  interested  in  its  manufacture. 
In  Diehl's  paper  suggestions  are  made  in  reference 
to  the  mode  of  reheating  so  as  properly  to  regulate 
the  temperature.  An  important  fact  was  stated 
by  Maisch,  that  the  ethereal  oil,  in  contact  with 
water,  undergoes  a  decomposition  Into  light  <>i]  of 
wine  and  sulphovinic  acid,  rapidly  and  completely 
if  the  water  is  hot  or  if  the  solution  of  an  alkali 
or  of  an  alkaline  carbonate  is  used,  and  more  slowly 
with  cold  water.  Hence  the  inference  that  the 
washing  of  the  ethereal  oil,  directed  at  the  close 
of  the  U.  S.  process,  should  be  completed  as  rapidly 
as  possible.  Care  should  be  taken  to  protect  the  oil 
from  the  action  of  light.  See  a  paper  by  I.  W. 
Brandel  in  Proc.  A.  Ph.  A.,  1903,  263:  Kebler,  Am. 
Drug.,  1900,   33  ;   Scoviile,   Am.   Drug.,  65. 


present  in  it  being  in  the  form  of  neutral 
salts.  The  sulphuric  acid  present  is  not  pre- 
cipitated by  the  usual  reagents  for  this  acid, 
because  sulphovinic  acid  is  formed,  and  all  the 
sulphovinates  are  soluble  in  water.  The  U.  S. 
ethereal  oil  of  the  present  Pharmacopoeia  is 
the  proper  oil  diluted  with  an  equal  volume 
of  stronger  ether.  This  gives  it  an  ethereal 
odor  in  addition  to  that  characteristic  of  the 
pure  oil,  and  considerably  reduces  its  sp.  gr., 
which  is  now  stated  at  0.905  at  25°  C.  (77° 
F.).  The  process  by  which  the  official  oil 
of  wine  is  formed  yields  but  a  small  product, 
being,  according  to  the  Pharmacopoeia  of  1870, 
only  about  six  fluidrachms,  or  somewhat  more 
than  a  fortieth,  by  measure,  of  the  alcohol  em- 
ployed. 

In  the  official  ethereal  oil,  the  heavy  oil 
of  wine  is  not  only  diluted  with  an  equal 
ure  of  ether,  but  is  mixed  also  with 
variable  proportions  of  free  light  oil  of  wine. 
This  fad  accounts  for  the  different  densities 
assigned  to  the  heavy  oil.  The  heavy  oil  un- 
diluted is  liable  to  spontaneous  change  by  time, 
not  only  being  rendered  brown,  but  also  being 
chemically  altered  so  as  to  separate  into  two 
layers.  Bui  this  tendency  is  in  great  measure 
obviated,  in  the  official  ethereal  oil,  by  the 
rvative  influence  of  the  ether.  It  may  be 
kept  long  without  other  appreciable  change  than 
the  acquisition  of  a  brown  hue,  which  does  not 
interfere  with  its  medicinal  virtues.  It  should 
not.  when  tested  by  dry  litmus  paper,  evince 
the   presence   of    free  acid. 

Uses — H.  A.  Hare  has  found  that  the  heavy 
oil  Of  wine  produces  in  mammals  a  rise  in  tho 
arterial  pressure  and  pulse  rate,  followed  after 
sufficient  doses,  by  a  fall.  The  rise  in  the  pies- 
was  the  result  of  a  stimulant  influence 
upon  the  vasomotor  centre,  while  the  fall  of 
the  pressure  appeared  to  be  due  to  a  widening 
out  of  the  blood  paths  by  a  direct  paralysis 
of  the  Boats  of  the  vessels.  Hare  also  found 
that  very  large  doses  paralyze  the  heart  by  a 
direct  action  on  the  muscle,  hut  he  did  not  de- 
termine the  exact  influence  of  small  doses.  The 
toxic  properties  of  the  heavy  oil  of  wine  were 
shown  to  be  very  feeble,  and  the  research 
seems  to  jirove  that  the  small  quantity  of 
the  heavy  oil  of  wine  contained  in  Hoffmann's 
anodyne  cannot  exert  a  very  pronounced  in- 
fluence upon  the  human  system.  It  probably 
has,  however,  a  slight  stimulative,  calmative  ef- 
fect, since  clinical  experience  indicates  that  com- 
pound spirit  of  ether  is  a  more  persistent  and 
powerful  antispasmodic  and  nerve  stimulant 
than  is  an  equivalent  amount  of  ether  and 
alcohol.  The  article  sold  in  commerce  as  heavy 
oil  of  wine  is  too  often  a  mixture  of  alcohol 
and  ether  containing  but  a  trace  of  the  oil. 
It  is  used  only  for  the  preparation  of  com- 
pound spirit  of  ether;  there  can  be  no  justi- 
fication of  the  action  of  the  chemist  in  furnish- 
ing a  fraudulent  article. 

Off.  Prep. — Spiritus  Athens  Compos  itu  a, 
U.  8.' 
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OLEUM  AMYGDAL/E  AMAR/E.  U.  S. 

OIL  OF  BITTER  ALMOND 

(6le-um  a-myg'da-lae  a-ma'rae) 

"A  volatile  oil  obtained  from  Bitter  Almond 
and  other  seeds  containing  amygdalin,  yield- 
ing, when  assayed  as  directed  below,  not  less 
than  85  percent,  of  benzaldehyde,  and  not 
less  than  2  percent,  nor  more  than  4  percent, 
of  hydrocyanic  acid.  It  should  be  kept  in 
small,  well-stoppered,  completely  filled,  amber- 
colored  bottles,  protected  from  light  and  air." 
U.S. 

Oleum  Amygdalarum  (Amararum)  ^thereum ; 
Oleum  Amygdalee  Volatile ;  Volatile  Oil  of  Almond ; 
Huile  volatile  d'Amande  amfire,  Fr.  Cod.;  Essence 
d'Amandes  amSres,  Fr.;  Bittermandelol,  O. ;  Esencia 
de  almendras  amargas,  Sp. 

When  bitter  almonds  are  expressed,  they 
yield  a  bland  fixed  oil,  and  the  residuary 
cake,  reduced  to  powder  by  grinding,  and  sub- 
mitted to  distillation  with  water,  yields  a  vola- 
tile oleaginous  product,  commonly  called  oil  of 
bitter  almond.  This  does  not  pre-exist  in  the 
almond,  but  is  produced  by  the  action  of  water 
upon  the  amygdalin  contained  in  it,  through 
the  intervention  of  another  constituent,  de- 
nominated emulsin  (see  Amygdala  Amur  a), 
according  to  the  reaction : 

C20H27NO11  +  2HaO  = 

CvHeO  4-  2C6HiaOe  +  HCN 
It  is  obtained  also  by  the  distillation  of  the 
leaves  of  the  cherry-laurel,  and  of  various 
products  of  the  genera  Amygdalus,  Cerasus, 
Prunus,  etc.  Whipple  obtained,  upon  an 
average,  from  the  ground  bitter  almond  cake, 
1.35  per  cent,  of  the  oil.  (P.  J.,  x.  297.)  Pet- 
tenkofer  has  ascertained  that  the  product  is 
greater  if  the  cake  be  macerated  in  water  for 
forty-eight  hours  before  being  submitted  to 
distillation.  (J.  P.  C,  Mai,  1862,  p.  432.)  It  is 
sometimes  produced  in  France  from  peach 
kernels. 

Oil  of  bitter  almond  has  a  yellowish  color,  a 
bitter,  acrid,  burning  taste,  and  the  odor  of  the 
kernels  in  a  high  degree.  It  is  heavier  than 
water,  soluble  in  alcohol  and  ether,  according 
to  Fliickiger  soluble  in  300  parts  of  hot  or 
cold  water,  and  deposits,  upon  standing,  a  white 
crystalline  substance  consisting  chiefly  of  ben- 
zoic acid.  It  is  officially  described  as  "  a 
clear,  colorless  or  yellow,  thin,  and  strongly 
refractive  liquid,  having  a  peculiar  aromatic 
odor,  and  a  bitter  and  burning  taste.  Specific 
gravity:  1.045  to  1.060  at  25°  C.  (77°  F.). 
Boiling  point:  about  180°  C.  (356°  P.).  Opti- 
cally inactive.  Soluble  in  300  parts  of  water 
at  25°  C.  (77°  P.),  in  alcohol  or  ether  in  all 
proportions,  and  in  an  equal  volume  of  70  per- 
cent, alcohol;  soluble  in  nitric  acid  at  ordinary 
temperatures  without  the  evolution  of  nitrous 
vapors.  In  the  fresh  state  the  Oil  is  neutral 
to  litmus  paper,  but  when  kept  for  some  time 
it  acquires  an  acid  reaction,  due  to  the  forma- 
tion of  benzoic  acid,  which,  when  isolated  and 


purified,  should  correspond  to  the  tests  given 
under    Acidum    Benzoicum.        Oil    of     Bitter 
Almond    containing    crystals    of    benzoic    acid 
should  not  be  dispensed.     If  10  drops  of  the 
Oil,  dissolved  in  a  little  alcohol,  be  shaken  with 
a   few   drops   of   sodium   hydroxide   T.S.    also 
with   2   drops   of   ferrous   sulphate    T.S.    and 
2  drops  of  ferric  chloride  T.S.,  then  warmed, 
and    finally    mixed    with    a    slight    excess    of 
hydrochloric   acid,   a  blue   precipitate   will   be 
produced   (presence  of  hydrocyanic  acid).     If 
the  looped  end  of  a  piece  of  clean  copper  wire 
be  held  in  a  non-luminous  flame  until  it  ceases 
to  give  a  green  color,  then  cooled,  and  the  loop 
dipped  into  Oil  of  Bitter  Almond,  ignited  and 
held  so  that  the  liquid  burns  outside  of  the 
flame,  then  if  the  loop  be  slowly  brought  into 
contact  with  the  lower  outer  edge  of  the  flame, 
no  green  tinge  should  be  discernible   (absence 
of  chlorinated  products).     If  a  small  strip  of 
filter  paper,  folded  in  the  form  of  a  taper  and 
saturated  with  Oil  of  Bitter  Almond,  be  placed 
in  a  small  porcelain  dish,  and  a  clean  beaker, 
moistened  on  the  inner  surface  with  distilled 
water,  be  inverted  over  the  small  dish  imme- 
diately after  igniting  the  taper,  a  part  of  the 
products   of  combustion   will   be   absorbed  by 
the  water;  if  the  beaker  be  then  rinsed  with  a 
little  distilled  water  and  the  liquid  filtered,  the 
filtrate  should  yield  no  turbidity  upon  the  addi- 
tion  of   a   few  drops   of   silver  nitrate   T.S., 
or   if    a    slight    turbidity    appears,    it    should 
entirely  disappear  upon  boiling  the  liquid  (ab- 
sence  of   artificial   oils   containing   chlorinated 
products)."    U.  S.     Besides  the  peculiar  vola- 
tile oil,  it  contains  also  hydrocyanic  acid,  with 
a  small  proportion  of  benzoic  acid   (produced 
by  oxidation  of  the  aldehyde  when  liberated), 
and    of    a   concrete    principle    called    benzoin, 
C14H12O2.     It  may  be  obtained  pure  by  agitat- 
ing it  strongly  with  calcium  hydroxide  and  a 
solution    of    ferrous    chloride,    submitting    the 
mixture  to  distillation,  and  drying  the  oil  which 
comes  over  by  digestion  with  calcium  chloride. 
George   Whipple   states   that   if   crude   oil   be 
redistilled  into  a  solution  of  silver  nitrate,  and 
again   distilled   from   a   fresh   solution   of   the 
same   salt,    it   is    obtained   entirely    free    from 
hydrocyanic  acid,  which  reacts  with  the  silver 
and   remains   behind    as   silver   cyanide.     (See 
A.  J.  P.,  xxvi.  348.)     Thus  purified,  it  is  color- 
less, but  still  retains  its  peculiar  odor,  with  a 
burning,    aromatic    taste,    and    is    destitute    of 
those    poisonous    properties    of    the    crude    oil 
which    are    dependent    on    hydrocyanic    acid. 
The  odor  of  the  oil  of  bitter  almond  has  been 
erroneously   ascribed    to    that    acid,   which,    on 
examination,  will  be  found  to  have  a  different 
and  more  feeble  odor.     Like  most  other  volatile 
oils,  this  may  produce  deleterious  effects  if  taken 
very  largely.     Hippuric   acid  is   found  in   the 
urine  of  animals  to  which  the  oil  has  been  given 
freely.    The  sp.   gr.   of  the   crude   oil   varies 
from  1.052  to  1.082,  and  is  said  to  be  greater 
when  the  oil  is  distilled  from  salt  water  than 
when    distilled   by   the   ordinary   mode.     That 
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of  the  purified  oil  is  1.060,  and  its  boiling  point 
180°  C.  (356°  T.).  It  is  benzoic  aldehyde, 
CsHs.COH,  which  may  also  be  produced  by 
the  action  of  oxidizing  agents  upon  benzyl 
alcohol,  C6H6.CH2OH,  and  yields  itself,  when 
oxidized,  benzoic  acid,  CeHs.COOH.  The  ben- 
zoic acid  which  the  oil  of  bitter  almond  de- 
posits on  standing  does  not  pre-exist  in  it, 
but  results  from  the  absorption  of  oxygen,  as 
just  stated.  The  concrete  substance  above  re- 
ferred to  by  the  name  of  benzoin  is  polymeric 
with  the  oil,  crystallizable  in  colorless  shining 
prisms,  without  odor  or  taste,  fusible  at  24S° 
F.,  and  volatilizable  unchanged  at  a  higher 
temperature.  It  is  formed  abundantly  in  the 
original  impure  oil  by  the  reaction  of  alkalies. 
but  cannot  be  produced  in  it  when  deprived 
of  hydrocyanic  acid.1  The  8th  Revision  of  the 
U.  S.  P.  provides  for  an  assay  for  benzal- 
dehyde  and  also  one  for  hydrocyanic  acid,  see 
page  41. 

Benzoic  aldehyde  is  now  made  from  toluene, 
C7H8.  (See  BnujiUhhydum,  page  229.)  By 
the  action  of  chlorine  upon  the  hoi  hydrocarbon, 
benzyl  chloride,  CeHsClUCI.  results,  and  this 
yields  benzoic  aldehyde  on  distillation  with  lead 
nitrate  and  water  in  an  atmosphere  of  carbon 

dioxide  gas.  BCore  generally,  however,  bcnzal 
chloride,  CellsCHCla,  is  taken,  as  this,  when 
heated  under  pressure  with  water  or  sulphuric 
acid,  readily  yields  the  hen/aldehyde.  The 
product  is  purified  by  conversion  into  the  acid 
sulphite  compound-  Lippmano  and  Bawliczek 
have  made  exhaustive  researches  on  the  iden- 
tity  of  the  artificial   with   the  natural  oil   of 

hitter  almond,  and  have  found  the  two  oils 
absolutely  identical,  physically  as  well  as 
chemically.  At  the  present  time  bmualdehyde, 
Or    synthetic     oil     of     hitter    almond,     is     very 

largely  used,  its  chief  advantages  being  uni- 
formity of  composition  and  absence  of  hydro- 
cyanic acid.  To  prevent  the  formation  of 
benzoic  acid  in  oil  of  hitter  almond,  Schim- 
mel  &  Co.  recommend  the  addition  of  10  per 
cent,  of  alcohol  to  the  oil. 

Zeller  mention-,  as  characteristics  of  the 
official  oil  by  which  its  genuineness  and  purity 
may  he  known,  its  peculiar  odor  and  high 
specific  gravity,8  its  ready  solubility  in  sul- 
phuric acid,  with  the  production  of  a  reddish- 
brown  color,  but  without  visible  decomposition, 
the  slow  action  of  nitric  acid,  the  slow  and  par- 
tial solution  of  iodine  without  further  reaction, 
the  want  of  action  of  potassium  chromate  upon 
it,  and  the  production  of  crystals  when  it  is 
dissolved  in  an  alcoholic  solution  of  potassium 
hydroxide.  (See  P.  J.,  ix.  575.)  Redwood 
states  that  a  very  small  proportion  of  alcohol 
may  be  detected  in  the  oil  by  the  effervescence, 

1  yitrobenzol.  Nitrobenzene,  or  Artificial  Oil  of 
Bitter  Almond. — This  substance,  which  was  discovered 
by   Mitscherlich.   is  treated  of   in   Part   II. 

2  Schimmel  &  Co.  (Semi-Annual  Report,  April, 
1893)  state  that  an  oil  of  high  specific  gravity 
should  be  carefully  examined  for  benzo-nitrile,  CeHs 
CN,  which  may  form  by  condensation  from  benzalde- 
hyde  and  hydrocyanic  acid,  and  when  distilled  even 
mi  vacuo  will  decompose  into  the  same  components. 


with  disengagement  of  nitrous  vapors,  which 
ensues  when  the  oil  thus  contaminated  is  mixed 
with  an  equal  volume  of  nitric  acid  of  the  sp. 
gr.  1.5.  With  pure  oil  no  other  effect  is  obvious 
than  a  slight  change  of  color.  (Ibid.,  xi.  486.) 
If  sulphuric  acid  produce  with  the  oil  a  bright- 
red  instead  of  a  brownish-red  color,  the  oil 
has  probably  been  distilled  with  salt  water, 
in  which  case  it  is  prone,  according  to  Ferris, 
to  deposit  a  blood-red  substance,  occasionally 
complained  of  by   druggists.     (Ibid.,  565.) 

Win.  A.  Tilden  has  found  that  the  introduc- 
tion of  a  little  fused  calcium  chloride  into 
purified  oil  of  bitter  almond  contributes  to 
its  preservation,  probably  by  the  absorption 
of  the  last  traces  of  water  contained  in  it.  Of 
two  specimens  of  the  oil,  which  had  been  set 
aside  for  two  years,  one  without  addition,  the 
other  containing  a  fragment  of  the  fused 
chloride,  the  former  was  found  filled  with  crys- 
tals of  benzoic  acid,  and  the  latter  was  per- 
fect lv  free  from  crystalline  deposit  and  quite 
fluid.     (P.  J.t  2d  sei\,  viii.  325,  Dec.  1866.) 

J.  M.  Maisch  proposed  the  following  mode 
of  detecting  nitrobenzene  in  adulterated  oil 
of  hitter  almond.  Dissolve  half  a  drachm  of 
the  suspected  oil  in  two  or  three  drachms  of 
alcohol,  add  fifteen  grains  of  pure  fused  potas- 
sium hydroxide,  heat  lor  a  few  minutes  so  as 
to  dissolve  the  potassium  hydroxide,  reduce 
the  liquid  to  one-third,  and  then  set  it  aside 
to  COOL  If  the  oil  he  pure,  it  will  remain 
liquid,  while  if  nitrobenzene  be  present,  there 
will,  alter  cooling,  he  a  sediment  of  azoxy- 
bensene  indicating  adulteration.  (A.  J.  P.,  1857, 
544.)  ft.  Wagner  proposes  the  sp.  gr.  of  the 
two  oils  as  a  test,  thai  of  oil  of  hitter  almond 
being  L.060  to  1.070  at  15°  C,  while  that  of 
nitrobenzene  is  from  1.18  to  1.201,  and  a  mix- 
ture will  have  a  higher  sp.  gr.  than  the  pure 
oil.  This  would  lead  to  the  suspicion  of  the 
presence  of  nitrobenzene,  which  may  then  be 
separated  by  agitation  with  sodium  bisulphite. 
The  almond  oil  will  dissolve,  while  the  nitro- 
benzene will  float  on  the  surface.  (J.  P.  C, 
Mai.  1868,  399.)  The  most  reliable  test  is  un- 
doubtedly to  add  zinc  dust  and  diluted  acid, 
whereby  any  nitrobenzene  is  reduced  to  ani- 
line, which  can  then  be  detected  by  the  violet 
color  produced  when  sodium  hypochlorite  or 
potassium  dichromate  is  added.  H.  Hager's 
plan  is  as  follows.  After  the  addition  of  10 
drops  of  the  pure  oil  to  10  Cc.  of  45  per  cent, 
alcohol,  or  to  a  mixture  of  5  Cc.  of  90  per 
cent  alcohol  and  5  Cc.  of  water,  on  closing  the 
test  tube  with  the  finger  and  turning  it  twice 
upside  down,  the  oil  dissolves  to  a  clear  solu- 
tion. If  nitrobenzene,  even  as  little  as  1  per 
cent.,  be  present,  the  oil  of  bitter  almond  will 
dissolve  at  once,  but  the  nitrobenzene  will 
separate,  clouding  the  liquid  at  first,  but  soon 
collecting  in  very  minute  but  easily  recogniz- 
able droplets  which  float  about  in  the  liquid. 
After  standing  for  awhile,  these  droplets  unite 
to  larger  drops,  when  they  become  still  more 
evident  to  the  eye.     The  temperature  of  the 
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alcohol  must  not  exceed  16°  C.  (60.8°  F.) ;  it  is 
best  to  keep  it  between  10°  and  15°  C.  (50°  and 
59°  F.).  .Any  sample  of  oil  of  bitter  almond 
which  dissolves  on  very  gentle  agitation  at 
once  to  a  clear  liquid  in  20  times  its  volume  of 
45  per  cent,  alcohol  does  not  contain  any  nitro- 
benzene, since  only  traces  of  the  latter  are 
dissolved  by  that  solvent.  Small  quantities 
of  nitrobenzene  present  (up  to  3  per  cent.) 
disappear  after  the  mixture  stands  for  some 
time,  but  they  are  always  the  cause  of  the 
milkiness  or  cloudiness  of  the  solution  at  the 
moment  of  preparation.  A  short  cloudiness 
even  occurs  with  as  small  a  quantity  as  \  per 
cent.  Since  most  other  essential  oils  yield  a 
cloudy  solution  with  45  per  cent,  alcohol,  this 
test  may  also  indicate  the  presence  of  foreign 
essential  oils. 

Hager's  test  may  also  be  used  quantitatively 
for  the  estimation  of  the  amount  of  nitro- 
benzene present.  Oil  of  bitter  almond  requires 
for  solution  16  to  17  times  its  volume  of  45 
per  cent,  alcohol.  2  Ce.  of  the  oil  are  agitated 
with  34  Cc.  of  the  45  per  cent,  alcohol,  and 
the  mixture  set  aside.  After  the  lapse  of  a 
day,  the  nitrobenzene  (all  but  a  trace  which 
remains  in  solution)  will  be  found  collected 
at  the  bottom.  An  important  indication  of  the 
presence  of  a  sophistication  is  the  cloudiness 
produced  at  the  first  moment.    (N.  R.,  Oct.  1880.) 

Assay  for  Benzaldehyde. — "  The  method  to 
be  employed  is  identical  with  that  given  for 
Benzaldehyde,  on  page  229,  using  twelve  drops 
of  Oil  of  Bitter  Almond."     U.  S. 

Assay  for  Hydrocyanic  Acid. — "  Mix,  in  a 
100  Cc.  flask,  1  Gm.  of  the  Oil  of  Bitter 
Almond  to  be  tested,  with  sufficient  water  and 
freshly  precipitated  magnesium  hydroxide  (free 
from  chlorides)  to  make  an  opaque  mixture 
of  about  50  Cc.  Add  to  this  2  or  3  drops  of 
potassium  chromate  T.S.,  and  then  from  a 
burette  add  tenth-normal  silver  nitrate  V.S. 
until  a  red  tint  is  produced  which  does  not 
again  disappear  by  shaking;  not  less  than  7.5 
Cc.  nor  more  than  14.9  Cc.  of  tenth-normal 
silver  nitrate  V.S.  should  be  rquired,  each  Cc. 
corresponding  to  0.002684  Gm.  of  hydrocyanic 
acid."    U.  S. 

Uses — The  unpurified  volatile  oil  of  bitter 
almond,  which  is  the  product  directed  by  the 
Pharmacopoeia,  acts  physiologically  like  hy- 
drocyanic acid.  Death  is  said  to  have  occurred 
in  a  man  ten  minutes  after  taking  two  drachms 
(7.5  Cc.)  of  the  oil.  It  might  be  substituted 
with  advantage  for  medicinal  hydrocyanic  acid, 
if  it  always  contained  a  uniform  percentage  of 
the  acid,  as  the  acid  contained  in  the  oil 
is  much  less  liable  to  decomposition,  remaining 
for  several  years  unaltered,  provided  the  oil 
be  preserved  in  well-stoppered  bottles.  Ac- 
cording to  Schrader,  100  parts  of  the  oil  con- 
tain sufficient  acid  for  the  production  of  22.5 
parts  of  Prussian  blue,  but  the  proportion  is 
not  constant,  varying,  according  to  Groves,  from 
8  to  12.5  per  cent.,  the  U.  S.  official  standard 
is,  however,  not  less  than  2  per  cent,  and  not 


more  than  4  per  cent.  It  has  been  employed 
externally,  dissolved  in  water  in  the  proportion 
of  one  minim  (0.06  Cc.)  to  a  fluidounce  (30 
Cc),  in  prurigo  senilis  and  other  cases  of 
troublesome  itching.  To  facilitate  the  solution 
in  water,  the  oil  may  be  previously  dissolved  in 
spirit.  Oil  of  bitter  almond  is  sometimes  used 
to  conceal  the  taste  of  cod  liver  oil  and  of 
castor  oil. 

Dose,  one-fourth  to  one  minim  (0.015  to 
0.06  Cc). 

Off.  Prep. — Aqua  Amygdalae  Amarae,  U.  S.; 
Spiritus  Amygdalae  Amarae,  U.  8. 

OLEUM  AMYGDALA  EXPRESSUM. 

U.  S.  (Br.) 

EXPRESSED  OIL  OF  ALMOND 

(6'le-um  a-myg/da4a2  ex-pres'sum ) 

"A  fixed  oil  expressed  from  Bitter  or  Sweet 
Almond.  It  should  be  kept  in  well-stoppered 
containers,  in  a  cool  place."  U.  S.  "  The  oil 
expressed  from  the  Bitter  or  Sweet  Almond." 
Br. 

Oleum  Amygdalae,  Br. ;  Almond  Oil;  Oleum  Amyg- 
dalae Dulcis,  U.  8.  1860 ;  Oil  of  Sweet  Almond : 
Huile  d'Amande  douce.  Fr.  Cod.;  Huile  d'Amandes, 
Fr.;  Oleum  Amygdalarum.  P.  G. ;  Mandelol,  G. ;  Olio 
di  mandorle  dolci,  It.,  Aeeite  de  almendras  dulces,  Sp. 

This  oil  is  obtained  equally  pure  from  sweet 
and  from  bitter  almonds.  In  its  preparation, 
the  almonds,  having  been  deprived  of  a  red- 
dish-brown powder  adhering  to  their  surface, 
by  being  rubbed  together  in  a  piece  of  coarse 
linen,  are  ground  in  a  mill  resembling  a  coffee- 
mill,  or  bruised  in  a  stone  mortar,  and  then 
pressed  in  canvas  sacks  between  plates  of  iron 
slightly  heated.  The  oil,  which  is  at  first  tur- 
bid, is  clarified  by  rest  and  filtration.  Some- 
times the  almonds  are  steeped  in  very  hot 
water,  deprived  of  their  cuticle,  and  dried  in 
a  stove,  previous  to  expression.  The  oil  is 
thus  obtained  free  from  color,  but  in  no  other 
respect  better,  while  it  is  more  likely  to  become 
rancid  on  keeping.  Bitter  almonds  treated  in 
this  way  impart  an  odor  of  hydrocyanic  acid 
to  the  oil.  Boullay  obtained  54  per  cent,  of 
oil  from  sweet  almonds,  Vogel  28  per  cent, 
from  bitter  almonds.  Munch  gives  55.4  per 
cent,  as  the  yield  of  the  former,  and  52  per 
cent,  as  that  of  the  latter.  (/.  P.  C,  4e  ser., 
iii.  400.)  These  figures  are  not  realized,  how- 
ever, in  the  ordinary  expression  methods. 
Schaedler  (Technologie  der  Fette  und  Oele,  2te 
Auf.,  532)  gives  45  per  cent,  as  the  average 
obtained  from  the  sweet  almonds,  and  38  per 
cent,  from  the  bitter  almonds.  Though  some- 
times expressed  in  this  country  from  imported 
almonds,  the  oil  is  generally  brought  from 
Europe. 

Properties. — It  is  "a  clear,  pale  straw- 
colored  or  colorless,  oily  liquid,  almost  ino- 
dorous, and  having  a  mild,  nut-like  taste. 
Specific  gravity:  0.910  to  0.915  at  25°  C.  (77° 
F. ) .     Only  slightly  soluble  in  alcohol ;  soluble  in 


832 


Oleum  Amygdalcc  Ezpressum. 


PART    I. 


ether,  chloroform,  and  benzene  in  all  pro- 
portions. It  should  remain  clear  at  — 10°  C. 
(14°  F.),  and  it  does  not  congeal  until  cooled 
to  nearly  —20°  C.  (—4°  F.)  (absence  of 
olive  oil  or  lard  oil).  If  2  Cc.  of  the  Oil 
be  vigorously  shaken  with  a  mixture  of  1 
Cc.  of  fuming  nitric  acid  and  1  Cc.  of  water, 
a  whitish  mixture  should  be  formed,  which, 
after  standing  for  some  hours  at  about  10° 
C.  (50°  F.),  should  separate  into  a  solid, 
white  mass  and  a  slightly  colored  liquid  (dis- 
tinction from  the  fixed  oils  of  peach  and 
apricot  kernels,  which  give  a  red  color,  and 
sesame  and  cotton  seed  oils,  which  are  colored 
brown).  If  10  Cc.  of  the  Oil  be  mixed  with 
15  Cc.  of  a  solution  of  sodium  hydroxide  (1 
in  6)  and  10  Cc.  of  alcohol,  and  the  mixture  be 
allowed  to  stand  at  a  temperature  of  35°  to 
40°  C.  (95°  to  104°  F.),  with  occasional  agita- 
tion, until  it  becomes  clear,  and  if  then  dilated 
with  100  Cc.  of  water,  the  clear  solution  thus 
obtained  upon  the  subsequent  addition  of  an 
excess  of  hydrochloric  acid  will  set  free  a 
layer  of  oleic  acid.  This,  when  separated  from 
the  aqueous  liquid,  washed  with  warm  water, 
and  clarified  by  heating  OH  a  water-hath,  will 
remain  liquid  if  cooled  to  If)0  C.   (50°  P.). 

One  volume  of  this  oleic  acid,  when  mixed 
with  1  volume  of  alcohol,  should  yield  a  clear 
solution  which  at  15°  C.  (59°  F.)  should  not 
deposit  any  fatty  acids,  nor  become  turbid 
upon  the  further  addition  of  1  volume  of 
alcohol  (distinction  from  olive,  aracltis,  cotton 
seed,  sesame,  and  other  fixed  oils).  Expn 
Oil  of  Almond,  saponified  by  alcoholic  potas- 
sium hydroxide  T.S.,  should  show  a  saponifica- 
tion value  of  191  to  200  (see  Part  III,  Test 
No.  99).  If  0.3  Gm.  of  Expressed  nil  of 
Almond  be  dissolved  in  10  Cc.  of  chloroform  in 
a  250  Cc.  bottle  or  flask,  and  25  <Y.  of  a 
mixture  of  equal  volumes  of  alcoholic  iodine 
T.S.  and  alcoholic  mercuric  chloride  T.S.  added, 
and  if,  after  standing  for  four  hours  profc 
from  the  light,  20  Cc.  of  potassium  iodide  T.S. 
be  introduced,  and  the  mixture  diluted  with 
50  Cc.  of  water,  on  titrating  the  excess  of 
iodine  with  tenth-normal  sodium  thiosulphate 
V.S.,  an  iodine  value  of  not  less  than  95  nor 
more  than  100  should  be  obtained  (see  Part 
III,  Test  No.  51)."  U.  S.  "Pale  yellow, 
nearly  inodorous,  with  a  bland  nutty  taste. 
Soluble  in  ether  and  chloroform  in  all  propor- 
tions. Specific  gravity  0.915  to  0.920.  It 
does  not  congeal  until  cooled  to  nearly — 4° 
F.  (—20°  C).  If  2  cubic  centimetres  of  the 
Oil  be  well  shaken  with  1  cubic  centimetre  of 
fuming  nitric  acid  and  1  cubic  centimetre  of 
ivater,  a  whitish,  not  brownish-red,  mixture 
should  be  formed,  which  after  standing  for 
6  hours  at  about  50°  F.  (10°  C.)  should  sep- 
arate into  a  solid  white  mass  and  a  nearly  color- 
less liquid  (absence  of  peach-kernel  oil  and 
other  fixed  oils)."  Br.  From  the  statement 
of  Braconnot,  it  appears  to  contain  76  per 
cent,  of  olein  and  24  per  cent,  of  a  mixture 
of  palmitin  and  stearin. 


According  to  H.  Hager,  the  oils  expressed 
from  the  large  sweet  and  the  smaller  bitter 
almonds  differ  considerably,  as  shown  by  the 
elaidin  test, — the  former  oil  congealing  rapidly, 
and  almost  completely,  the  latter  about  twelve 
hours  later,  and  the  smaller  the  bitter  almond 
has  been  the  more  imperfectly  the  oil  congeals. 
Only  about  one-third  of  the  bulk  congeals  when 
the  oil  is  from  the  small  Oporto  almonds. 

Oil  of  almond  is  said  to  be  sometimes  adul- 
terated with  poppy  seed  oil,  or  other  drying 
oils  of  less  value.  This  sophistication  may  be 
detected,  as  suggested  by  Wimmec,  by  taking 
advantage  of  the  property,  belonging  to  the 
olein  of  the  non-drying  but  not  to  that  of  the 
drying  oils,  of  being  converted  into  solid  elaidic 
acid  by  the  action  of  nitrous  acid.  By  treating 
iron  filings  with  nitric  acid  in  a  flask,  nitrous 
acid  is  produced,  which  is  to  be  conducted  into 
water  upon  which  the  suspected  oil  is  placed. 
If  the  almond  oil  contains  even  a  small  quantity 
of  poppy  seed  oil,  or  other  drying  oil,  this  will 
remain  in  the  form  of  drops  on  the  surface, 
while  the  genuine  oil  will  be  converted  entirely 
into  crystallized  elaidin.  (J.  P.  C,  Dec.  1S62, 
]>.  600.)  Colza  oil,  another  not  uncommon 
adulteration,  may  be  detected,  according  to 
Schneider,  by  the  action  of  silver  nitrate. 
Dissolve  the  oil  in  twice  its  volume  of  ether, 
add  about  30  drops  of  concentrated  alcoholic 
solution  of  the  nitrate,  shake  the  mixture,  and 
allow  it  to  stand  in  the  dark.  If  there  be  much 
col/a  oil,  the  lower  part  of  the  liquid  will  be- 
come first  brown  and  then  black;  if  but  little, 
the  brown  color  will  not  appear  for  twelve 
hours,  but  the  discoloration  will  always  be 
obvious  on  the  evaporation  of  the  ether.  (P. 
./.,   .March.   1S(>2.) 

Peach  and  apricot  kernel  oils  are  very  ex- 
tensively \\>ed  in  the  adulteration  of  almond 
oils  and  sometimes  entirely  replace  the  true 
almond  oil  in  commercial  samples.  The  close 
relationship  of  these  oils  makes  it  impossible 
to  detect  them  by  the  quantitative  reactions. 
(For  qualitative  tests  see  the  official  tests,  page 
832.) 

According  to  Hager,  if  equal  volumes  of  the 
oil  and  of  25  per  cent,  nitric  acid  are  shaken 
together  in  a  test  tube,  an  emulsion-like  mix- 
ture is  produced,  which  separates  on  stand- 
ing. All  true  almond  oils  yield  a  white  mix- 
ture, and  the  oils  remain  white  for  many  hours 
after  separation,  but  the  oils  of  peach  and 
apricot  seeds  turn  yellowish  at  once  on  being 
shaken  with  the  acid,  and  the  color  afterwards 
deepens,  and  in  half  an  hour  is  of  a  rather 
deep  red-yellow.  (A.  J.  P.,  1870,  p.  408.)  J. 
D.  Bieber  communicates  the  following  test. 
Equal  weights  of  pure  concentrated  sulphuric 
acid,  red  fuming  nitric  acid,  and  water  are 
mixed,  and  the  mixture  allowed  to  cool.  On 
mixing  five  parts  of  the  oil  with  one  part  of 
this  acid  liquid,  pure  almond  oil  gives  a  yellow- 
ish-white liquid;  oil  of  peach  kernels  assumes 
the  red  color  of  peach  blossoms,  turning  to 
dark    orange;    benne   oil   turns   pale   yellowish 
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red,  then  dirty  orange-red;  poppy  and  walnut 
oils  yield  a  somewhat  whiter  liquid  than  almond 
oil.  This  test  permits  the  detection  of  5  per 
cent,  of  peach  kernel  and  benne  oil.  Mixed 
with  pure  nitric  acid,  sp.  gr.  1.40,  almond  oil 
yields  a  pale-yellowish  liquid,  peach  kernel  oil 
a  red,  benne  oil  a  yellowish  green,  afterwards 
reddish,  and  poppy  and  walnut  oils  a  white 
mixture.  It  was  found  that  the  oil  expressed, 
cold  or  warm,  from  either  fresh  almonds  or 
from  such  as  had  been  kept  up  to  ten  years, 
gave  the  same  reaction.  Most  of  the  commer- 
cial oil  was  found  to  be  adulterated  with  the 
oil  of  either  peach  kernels  or  benne  seed.  (A. 
J.  P.,  Dec.  1877.) 

Oil  of  almond  may  be  used  for  the  same 
purposes  as  is  olive  oil,  and,  when  suspended 
in  water  by  means  of  mucilage  or  the  yolk  of 
egg  and  loaf  sugar,  forms  a  pleasant  emulsion, 
useful  in  pulmonary  affections  attended  with 
cough. 

Dose,  one  fluidrachm  to  one  fluidounce  (3.75 
to  30  Cc). 

Off.  Prep. — Emulsum  Chloroformi,  U.  8.; 
Emulsum  Olei  Terebinthinae,  U.  S.;  Linimentum 
Ammoniae,  Br.;  Oleum  Phosphoratum,  Br.;  Un- 
guentum  Aquae  Rosae,  U.  8.,  Br.;  Unguentum 
Cetacei,  Br.;  Unguentum  Veratrinae,  U.  8. 

OLEUM  ANETHI.  Br. 

OIL  OF  DILL 

(6'le-um  a-ne'thi) 

"  The  oil  distilled  from  Dill  Fruit."   Br. 

Huile  volatile  d'Aneth,  Essence  d'Aneth,  Fr. ;  Dill, 
Dillol,  O. 

Oil  of  dill  is  of  a  pale  yellow  color,  with 
the  odor  of  the  fruit,  and  a  hot,  sweetish,  acrid 
taste.  Its  sp.  gr.  varies  between  0.895  and 
0.915.  The  fruit  yields  about  3.5  per  cent,  of  it. 
The  oil  is  a  mixture  of  phellandrene,  a  paraffin 
hydrocarbon,  and  40  to  60  per  cent,  of  d-carvone, 
CioHiaO,  with  d-limonene,  CioHie.  (See  Oleum 
Cari.)  "  Color  pale  yellow,  odor  that  of  the 
fruit,  taste  sweet  and  aromatic.  Specific  gravity 
0.905  to  0.920.  It  rotates  the  plane  of  a  ray 
of  polarized  light  not  less  than  70°  to  the 
right,  at  60°  F.  (15.5°  C),  in  a  tube  100  milli- 
metres long."  Br.  R.  Nietski  obtained  from 
dill,  the  fruit  of  Anethum  graveolens  a  volatile 
oil,  which  commenced  to  boil  at  155°  C.  (311° 
F.),  the  boiling  point  rising  gradually  to  260° 
C.  (500°  F.).  About  10  per  cent,  of  the  oil 
consists  of  a  hydrocarbon,  C10O16,  having  the 
boiling  point  from  155°  to  160°  C,  60  per 
cent,  boiling  at  from  170°  to  175°  C.  (338° 
to  347°  F.),  of  the  same  composition,  and  30 
per  cent,  with  the  boiling  point  from  225°  to 
230°  C.  (437°  to  446°  F.),  composition  C10 
H14O,  and  identical  with  carvol.  The_  odor 
of  the  first  portion  of  hydrocarbon  is  similar 
to  that  of  turpentine;  that  of  the  second  por- 
tion resembles  oil  of  mace,  but  when  mixed 
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with  a  little  carvol  the  characteristic  dill  odor 
is  at  once  produced.  (A.  J.  P.,  1874.)  The 
oil  is  sometimes  used  for  the  preparation  of 
dill  water. 

Dose,  from  three  to  ten  minims  (0.2  to  0.6 
Cc). 

OLEUM  ANISI.  U.  S.,  Br. 

OIL  OF  ANISE 

(o'le-um  a-ni'si) 

"A  volatile  oil  distilled  from  Anise  or  from 
the  fruit  of  Star  Anise,  Illicium  verum  Hooker 
filius  (Fam.  Magnoliacece) .  It  should  be  kept 
in  well-stoppered,  amber-colored  bottles,  pro- 
tected from  light,  and,  if  it  has  separated  into 
a  liquid  and  a  solid  portion,  it  should  be  com- 
pletely liquefied  by  warming,  and  then  well 
shaken,  before  being  dispensed."  U.  S.  "  The 
oil  distilled  from  the  Anise  Fruit;  or  from  the 
fruit  of  the  star-anise,  Illicium  verum,  Hook, 
fil."   Br. 

Huile  volatile  d'Anis  vert  (Badaine),  Fr.  God.;  Es- 
sence d'Anis,  Fr. ;  Oleum  Anisi.  P.  O. :  Anethol, 
Anisol,  G.j  Essenza  di  anice,  It.;  Esencia  de  anis,  Sp. 

The  product  of  oil  from  anise  is  variously 
stated  at  from  1.56  to  3.12  per  cent.  The  oil 
employed  in  this  country  is  imported.  It  is 
colorless  or  yellowish,  with  the  peculiar  odor 
and  taste  of  the  seed.  At  50°  F.  it  crys- 
tallizes in  flat  tables,  and  it  does  not  melt  under 
62°  F.  Its  sp.  gr.  increases  with  age,  and  is 
variously  given  at  from  0.9768  to  0.9903.  It 
is  soluble  in  all  proportions  in  alcohol  of 
0.806;  but  alcohol  of  0.840  dissolves  at  25°  C. 
(77°  F.)  only  42  per  cent.  Ether  dissolves 
oil  of  anise  in  all  proportions. 

Properties. — "A  colorless  or  pale  yellow, 
thin,  and  strongly  refractive  liquid,  having 
the  characteristic  odor  of  anise,  and  a  sweetish, 
mildly  aromatic  taste.  Specific  gravity:  0.975 
to  0.985  at  25°  C.  (77°  F.).  The  Oil  should 
be  laevogyrate,  the  angle  of  rotation  being 
— 2°  in  a  100  Mm.  tube,  at  a  temperature  of 
25°  C.  (77°  F.)  (absence  of  oil  of  fennel, 
etc.).  Soluble  in  an  equal  volume  of  alcohol, 
forming  a  clear  solution,  also  in  5  volumes 
of  90  per  cent,  alcohol  (absence  of  petro- 
leum, of  most  fired  oils,  and  of  oil  of  tur- 
pentine). An  alcoholic  solution  of  Oil  of 
Anise  is  neutral  to  litmus  paper,  and  should 
not  assume  a  blue  or  brownish  color  on  the 
addition  of  a  drop  of  ferric  chloride  T.S. 
(absence  of  some  volatile  oils  containing 
phenols).  When  the  Oil  is  shaken  with  water 
in  a  narrow  graduated  cylinder,  its  volume 
should  not  be  diminished  (absence  of  alcohol). 
When  tested  according  to  the  following  method, 
the  congealing  point  of  Oil  of  Anise  should  not 
be  below  15°  C.  (.59°  F.) :  Transfer  about 
10  Cc.  of  the  Oil  to  a  test-tube,  placed  in 
water  cooled  with  ice;  insert  a  thermometer  at 
once  into  the  Oil,  and  allow  it  to  remain  un- 
disturbed until  its  temperature  has  fallen  to 
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about  6°  C.  (42.8°  P.).  Induce  crystalliza- 
tion either  by  rubbing  the  inner  wall  of  the 
test-tube  with  the  thermometer,  or  by  the 
addition  of  a  particle  of  solid  anethol,  remove 
the  test-tube  from  the  bath,  and  stir  con- 
tinuously during  the  solidification  of  the  Oil. 
The  highest  temperature  reached  during  the 
crystallization  is  regarded  as  the  congealing 
point."  U.  S.  "  Colorless  or  pale  yellow ; 
with  the  odor  of  the  fruit,  and  a  mildly 
aromatic  taste.  It  congeals,  when  stirred,  at 
temperatures  between  50°  and  59°  F.  (10°  to 
15°  C.)  and  should  not  again  become  liquid  be- 
low 59°  F.  (15°  C).  Specific  gravity  at  68°  F. 
(20°  C.)  0.975  to  0.990.  It  rotates  the  plane 
of  a  ray  of  polarized  light  slightly  to  the  left." 
Br.  It  consists  of  a  small  quantity  of  terpene, 
CioHie,  but  mainly  of  anethol,  CioHiaO  (about 
85  per  cent.),  which  is  present,  however,  in 
two  isomeric  modifications,  one  solid  at  ordi- 
nary temperatures  and  heavier  than  water 
(solid  anethol),  the  other  liquid  and  more 
volatile  (estragol  or  methyl  chavicol).  Anethol, 
both  in  the  liquid  and  in  the  solid  form,  is 
present,  and  is  the  chief  constituent  of  the  oils 
of  anise,  star  anise,  and  fennel.  The  solidifi- 
cation test  of  the  U.  S.  P.  (8th  Rev.)  is  based 
upon  the  anethol  content.  By  oxidation,  by 
means  of  nitric  acid,  or  chromic  anhydride,  the 
different  forms  of  anethol  '  yield  anisic  acid, 
CsllsOa.  Oil  of  anise,  by  exposure  to  air,  is 
oxidized  with  the  formation  of  anisic  aldehyde, 
acetic  aldehyde  and  anisic  acid,  and  becomes 
less  disposed  to  concrete. 

In  consequence  of  its  high  price,  it  is  fre- 
quently adulterated  with  spermaceti,  wax,  or 
camphor.  The  first  two  may  be  detected  by 
their  insolubility  in  cold  alcohol,  the  last  by 
its  odor.  In  one  instance  as  much  as  35  per 
cent,  of  spermaceti  was  found.  Sehimmel  & 
Co.  have  found  fennel  Btearoptene  in  commer- 
cial oil  of  anise.  (Ph.  Rev.,  1897,  94.)  Procter 
met  with  a  parcel,  of  which  not  less  than  live- 
sixths  was  alcohol.  [A.  J.  P.,  xxvii.  513.) 
Its  comparative  mildness  adapts  it  to  infantile 
cases.  Most  of  the  oil  of  anise  of  commerce  is 
the  oil  of  star  aniseed  (Oleum  Badiani,  or 
Oleum  Illicii).  Oil  of  anise  has  also  been  dis- 
tilled from  the  sweet  cicely,  Osmorrhiza  longis- 
tylis,  of  the  United  States  and  Canada.  (Ph. 
Rund.,  July,  1887.)  For  description  and 
analysis  of  Russian  oil  of  anise,  see  P.  J., 
1896,  164,  also  243.  Anisic  acid  is  said  to  be 
antiseptic,  resembling  salicylic  acid  in  its 
action. 

Dose,  from  three  to  five  minims  (0.2  to 
0.3  Cc). 

Off.  Prep Aqua  Anisi,  U.  8.;  Spiritus  Anisi, 

U.  8.,  Br.;  Spiritus  Aurantii  Compositus,  U.  8.; 
Syrupus  Sarsaparillse  Csmpositus,  V.  8.;  Tinc- 
tura  Opii  Camphorata,  17.  8.  (Br.)  ;  Tinctura 
Opii  Ammoniata,  Mr.;  Trochisci  Glycyrrhizae  et 
Opii,  77.  8. 


1  For   an    account   of   the   isomers   of   anethol,    see 
Orndorff,  Terrasse,  and  Morton,  Am.  Chetn.  J.,  19,  845. 


OLEUM  ANTHEMIDIS.  Br. 

OIL  OF  CHAMOMILE 

(6'le-um  an-them'j-dis ) 

"  The  oil  distilled  from  Chamomile  Flowers." 
Br. 

Oleum  Chamomills  Romans ;  Essence  de  Camomille 
romaine,  Fr.;  Romisch-Kamillenol,  O. 

This  oil  was  introduced  into  the  British 
Pharmacopoeia  1885  with  the  direction  that  it 
should  be  distilled  in  Britain.  No  such  restric- 
tion is  found  in  the  Pharmacopoeia  of  1898. 
It  is  seldom  prepared  in  this  country.  Baume 
obtained  thirteen  drachms  of  the  oil  from 
eighty-two  pounds  of  the  flowers;  according  to 
Brande,  the  average  product  of  100  pounds  is 
two  pounds  twelve  ounces.  It  has  the  peculiar 
odor  of  chamomile,  with  a  pungent  somewhat 
aromatic  taste.  When  recently  distilled  it  is  of 
a  pale  sky-blue  or  greenish-blue  color,  which 
changes  to  yellow  or  brownish  on  exposure. 
"  Specific  gravity  0.905  to  0.915."  Br.  The 
oil  was  thoroughly  investigated  in  Fittig's  labo- 
ratory during  the  years  1878-79.  It  was 
found  to  consist  of  a  mixture  of  angelic  and 
tiglinic  esters  of  isobutyl,  isamyl,  hexyl,  and 
probably  a  higher  alcohol.  Angelic  acid  and 
tiglinic  acid  are  isomeric,  and  have  the  formula 
< 'ellsOa.  The  relative  proportions  of  these 
two  acids  varied  in  different  oils.  An  ester 
of  a  lower  homologue  of  angelic  acid  having 
the  formula  CdleOa  was  also  obtained.  Naudin 
obtained  s  small  amount  of  a  solid  paraffin  Cis 
Hm,  melting  at  63°  C.  to  64°  C,  to  which  t he- 
name  of  "  anthemen"  was  given.  (Gildemeister 
and  Hoffmann,  Aetherische  Oele,  p.  881.)  It 
has  sometimes  been  employed  in  spasm  of  the 
stomach,  and  as  an  adjunct  to  purgative  medi- 
cines, its  chief  use,  however,  appears  to  be  as 
an  ingredient  of  the  extract  of  chamomile  of 
the  British  Pharmacopoeia,  to  which  it  is  added 
in  order  to  supply  the  place  of  the  oil  driven 
off  by  the  heat  used  in  its  preparation.  This 
oil  must  not  be  confounded  with  that  of  Matri- 
caria Chamomilla,  employed  on  the  continent 
of  Europe  under  the  name  of  oil  of  chamomile. 
(See  Matricaria.) 

Dose,  three  to  five  minims   (0.2  to  0.3  Cc). 

Off.  Prep. — Extractum  Anthemidis,  Br. 

OLEUM  AURANTII  CORTICIS.  U.  S. 

OIL  OF  ORANGE  PEEL 

(6'le-um  au-ran'ti-I  cor'ti-cls) 

"A  volatile  oil  obtained  by  expression  from 
the  fresh  peel  of  the  Sweet  Orange.  It  should 
be  kept  in  small,  well-stoppered,  amber-colored 
bottles,  in  a  cool  place,  so  as  to  avoid,  as  far  as 
possible,  the  development  of  a  terebinthinate 
odor.  Oils  that  have  developed  such  an  odor 
should  not  be  dispensed."    U.  S. 

Oleum  Aurantlorum  ;  Essential  Oil  of  Orange  Peel, 
Essence  of  Orange :  Huile  volatile  d'Orange,  Fr. 
Cod. ;  Apfelsinenchalen81,  Pomeranzenschalenftl,  G. ; 
Essenza  dl  aranclo  amara  (Essenza  della  corteccla),  It. 
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This  oil  is  used  only  for  flavoring  purposes, 
and  has  been  introduced  principally  because  of 
its  employment  in  elixirs  and  in  Spiritus  Au- 
rantii Compositus.1 

Oil  of  orange  is  prepared  in  Calabria  and 
Sicily  in  three  ways:  1,  by  scraping  off  the 
exterior  part  of  the  rind  and  submitting  it  to 
expression;  2,  by  putting  the  scrapings  into 
hot  water,  depressing  the  pulp  beneath,  and 
skimming  off  the  oil  as  it  rises;  3,  by  distilla- 
tion. The  best  Sieily  orange  oil  is  procured 
by  dexterous  compression,  within  a  cask,  of  the 
fresh  rind  by  the  hand,  the  oil  being  driven 
out  in  jets.  It  is  sometimes  absorbed  by  a 
sponge.  {A.  J.  P.,  1868.)  It  is  largely  made 
at  Messina,  and  in  the  south  of  France.  It 
is  also  extracted  by  the  ecuelle  process,2  and 
partly  from  the  Bigarade  and  partly  from  the 
sweet  or  Portugal  orange,  the  scarcely  ripe 
fruit  being  in  either  case  employed.  The  oil 
made  from  the  former  is  much  more  valuable 
than  that  obtained  from  the  latter,  and  the  two 
are  distinguished  in  price-currents  as  Essence 
de  Bigarade  and  Essence  de  Portugal. 

Properties. — Oil  of  orange  peel  consists,  as 
has  been  shown  by  Wallach,  of  d-limonene 
to  the  extent  of  at  least  90  per  cent.;  of  the 
remainder,  about  5  per  cent,  are  the  odorous 
constituents,  among  which  are  citral,  traces  of 
citronellal,  and  the  methyl  ester  of  anthranilic 
acid.  The  inner  thick  part  of  the  rind  con- 
tains also  a  bitter  principle,  called  hesperidin, 
discovered  by  Lebreton  in  1828,  but  more  fully 
studied  by  Hoffmann  (Ber.  d.  Chem.  Ges., 
1876,  pp.  26,  685).  It  is  best  prepared  from 
the  unripe  bitter  orange.  Its  formula  is  C22 
H26O12,  and  it  is  a  glucoside,  as  is  shown  by 
the  reaction  with  diluted  sulphuric  acid, 
whereby  it  is  decomposed  into  hesperetin,  Ci6 
H14O6,  and  glucose,  C6H12O6. 

The  U.  S.  Pharmacopoeia  describes  the  oil  as 
"  a  pale  yellow  liquid,  having  the  characteristic, 
aromatic  odor  of  orange,  and  an  aromatic 
taste.  Specific  gravity:  0.842  to  0.846  at  25° 
C.  (77°  F.).  Its  optical  rotation  should  be 
dextrogyrate,  not  less  than  95°  in  a  100  Mm. 
tube,  at  a  temperature  of  about  25°  C.  (77° 
F.)  (absence  of  oil  of  turpentine,  etc.).  When 
subjected  to  careful  fractional  distillation,  any 
Oil  coming  over  below  170°  C.  (338°  F.) 
should  not  yield  pinene  nitrosochloride  and 
nitrosopinene  (derived  from  added  oil  of  tur- 
pentine) when  tested  in  the  following  manner: 
Dissolve   5   Cc.   of   the   fraction   to   be   tested 

1  Spiritus  Aurantii,  U.  S.  1890.  Spirit  of  Orange. 
"  Oil  of  Orange  Peel,  fifty  cubic  centimeters  lor 
1  fluidounce,  331  minims]  ;  Deodorized  Alcohol,  nine 
hundred  and  fifty  cubic  centimeters  [or  32  fluid- 
ounces,  59  minims],  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  390  minims].  Mix 
them."    U.    S.    1890. 

This  was  introduced  at  the  U.  S.  1880  revision. 
There  was  very  little  necessity  for  its  introduction, 
because  of  the  adoption  of  the  tincture  of  sweet 
orange  peel,  which  is  identical  in  properties  with  the 
spirit,  although  not  so  strong.  It  serves  a  useful 
purpose,  however,  as  a  means  of  preserving  the  oil. 
It  is  an  excellent  solution  for  flavoring  purposes. 

s  For  an  illustration  of  the  ecuelle,  see  Kemington  s 
Practice  of  Pharmacy,  Fourth  Edition,  p.  806. 


in  one-half  its  volume  of  glacial  acetic  acid, 
add  5  Cc.  of  amyl  nitrite,  cool  thoroughly  in 
a  freezing  mixture,  and  add,  very  gradually, 
5  Cc.  of  a  mixture  of  equal  volumes  of  hydro- 
chloric acid  and  glacial  acetic  acid.  Collect 
any  crystals  which  separate  from  the  blue  or 
greenish  liquid  upon  standing,  on  a  force  filter, 
and  wash  them  with  a  little  alcohol.  Transfer 
the  crystals  to  a  flask,  add  5  Cc.  of  alcoholic 
potassium  hydroxide  T.S.,  and  heat  on  a  water- 
bath  fifteen  minutes.  Pour  the  solution  into 
cold  water,  collect  the  precipitate,  and  wash  it 
with  cold  water.  Recrystallize  the  dried 
precipitate  from  alcohol,  and  determine  the 
melting  point  of  the  crystals.  Nitrosopinene 
melts  at  132°  C.  (269.6°  F.),  whereas  nitro- 
solimonene  or  carvoxime  (from  limonene,  one 
of  the  normal  constituents  of  Oil  of  Orange 
Peel)  melts  at  72°  C.  (161.6°  F.)."  U.  S.  A 
waxy  non-volatile  substance  is  present  in  oil 
of  orange,  which  interferes  with  the  trans- 
parency of  solution  made  with  90  per  cent, 
alcohol.  This  oil  is  one  of  the  most  difficult 
to  preserve.  A  method  for  its  preservation, 
which  we  have  used  for  years,  is  to  shake  the 
oil  briskly  with  one-eighth  of  its  volume  of  dis- 
tilled water,  and  allow  it  to  separate,  then 
remove  the  essential  oil,  filter  rapidly  if  neces- 
sary, and  mix  the  filtered  oil  with  95  per  cent, 
alcohol  in  the  proportion  of  one  volume  of  the 
oil  to  seven  volumes  of  alcohol. 

Dose,  three  to  five  minims  (0.2  to  0.3  Cc). 

Off.  Prep. — Spiritus  Aurantii  Compositus, 
U.  8. 

OLEUM  BETULCE.  U.  S. 

OIL  OF  BETULA  [Oleum   Betulce  Volatile.  Pharm. 
1890,  Oil  of  Sweet  Birch] 

(o'le-um  bet'u-lae) 

"A  volatile  oil  obtained  by  maceration  and 
distillation  from  the  bark  of  the  Sweet  Birch, 
Betula  lenta  Linne  (Fam.  Betulacece).  It 
should  be  kept  in  well-stoppered,  amber-colored 
bottles,  in  a  cool  place,  protected  from  light." 
U.  S. 

Oleum  Betulae  Lentje :  Oil  of  Sweet  Birch  ;  Essence 
de  Bouleau  ou  Betula,  Fr.;  Birkenrindenol,  G. 

The  Betula  lenta,  cherry  birch,  sweet  birch, 
black  birch,  mountain  mahogany,  is  a  large 
American  tree  resembling  in  its  dark,  chestnut- 
brown  bark,  the  general  shape  of  its  leaves, 
and  its  whole  appearance,  the  garden  cherry. 
It  grows  northward  from  New  England  to 
Ohio  and  southward  in  the  Blue  Ridge  as  far 
as  South  Carolina  and  Georgia.  It  is  espe- 
cially characterized  by  its  heart-ovate,  pointed, 
sharply  and  finely  doubly  serrate  leaves,  and 
short  petioles.  The  underneath  veins  of  the 
leaves  are  hairy,  as  are  also  the  elliptical, 
thick,  fruiting  catkins,  the  lobes  of  whose 
venous  scales  are  nearly  equal,  obtuse,  and 
diverging. 
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In  commerce  the  oil  of  sweet  birch  is  chiefly 
sold  as  the  oil  of  wintergreen.  It  is  very 
largely  distilled  by  the  mountaineers  or  small 
farmers,  many  of  whom  put  indiscriminately 
into  their  stills  the  wintergreen  and  the  bark 
of  the  birch,  or  at  least  mix  the  products  before 
selling.  It  is  in  general  use,  under  the  name 
of  oil  of  gaultheria;  it  differs  from  the  latter 
so  slightly,  in  chemical  constituents,  that  for 
practical  purposes  the  differences  may  be  dis- 
regarded; oil  of  sweet  birch  contains  a  frac- 
tion of  1  per  cent,  of  a  paraffin  and  an  ester, 
C14H24O2,  not  present  in  oil  of  gaultheria. 
For  a  description  of  the  apparatus  used  to 
distil  oil  of  sweet  birch,  see  A.  J.  P.,  1882, 
49.  The  so-called  'Might  oil"  of  distillers, 
according  to  Kennedy,  is  simply  the  oil  with 
water  and  dirt.  Oil  of  sweet  birch  "  is  opti- 
cally inactive,  but  otherwise  has  essentially  the 
same  properties  as,  and  conform!  to  the  reac- 
tions and  tests  given  under,  Oleum  Gaultheria;." 
U.  S.  Oil  of  birch  does  not  differ  in  its  phys- 
iological and  remedial  properties  from  oil  of 
jraiiltheria. 

Dose,  five  to  thirty  minims   (0.3  to  1.8  Cc). 

OLEUM  CADINUM.  U.  S.,  Br. 

OIL  OF  CADE  [Oil  of  Juniper  Tar.  Oleum 
Juniperi  Empyreumaticum| 

(fi'le-fnn  cn-di'nfnn ) 

"A  product  of  the  dry  distillation  of  the 
wood  of  Juniperus  Oxycedrus  Linne  (  Fani. 
Conifera)"  U.  8.  "An  empyreumatic  oily 
liquid  ohtained  by  the  destructive  distillation 
of  the  woody  {tortious  of  .Juniperus  OzyeedruS, 
Linn.,  and  some  other  species."    Br. 

Juniper  Tar  Oil;  Hulle  de  Cade,  Fr. ;  KadeBl, 
KadlOL  a. 

The  Juniperus  Oxycedrus,  Linne,  prickly 
cedar,  or  large  br  oxen- fruited  jumper,  ■  I 
common  tree  in  the  waste  places  and  stony 
hill-sides  of  the  Mediterranean  district-  of 
Northern  Africa,  Spain,  Portugal,  and  France, 
reaching  up  in  its  distribution  as  high  as  3000 
feet  in  the  Apennines.  It  commonly  attains 
a  height  of  from  ten  to  twelve  feet,  sometimes 
much  more,  with  Long  spreading  branches  and 
slender  drooping  branchlets,  covered  with  light- 
green  scattered  and  spreading  leaves  of  medium 
size,  lanceolate  or  awl-shaped,  sharply  pointed, 
having  two  furrows  on  their  upper  edge.  The 
fruits  are  numerous,  huge  (half  an  inch  in 
diameter),  globular,  shining,  reddish  or  chest- 
nut-brown, and  marked  on  the  apex  with  two 
white   lines. 

From  the  heart-wood  of  this  tree  the  oil 
of  cade  is  prepared  by  a  process  of  distilla- 
tion in  ovens  per  descensum,  similar  to  that 
practised  in  the  making  of  ordinary  tar.  It  is 
a  brownish  or  dark  brown  liquid,  much  more 
mobile  and  less  thick  than  tar,  having  a  tar- 
like but  distinct  odor,  and  a  smoky,  acrid, 
bitterish,    disagreeable    taste.      In    mass    it    is 


dark  and  opaque,  but  in  very  thin  layers  clear; 
the  oil  contains  phenols  and  a  sesquiterpene 
termed  cadinene,  C15H24,  the  latter  boiling  at 
from  274°  to  275°  C.  "A  brownish  or  dark 
brown,  clear,  thick  liquid,  having  a  tarry  odor, 
and  an  empyreumatic,  burning,  somewhat  bitter 
taste.  It  is  almost  insoluble  in  water,  but 
imparts  to  it  an  acid  reaction;  it  is  only  par- 
tially soluble  in  alcohol,  but  it  is  completely 
soluble  in  ether."  U.  S.  The  British  Phar- 
macopoeia describes  it  as  "A  dark  reddish- 
brown  or  nearly  black,  more  or  less  viscid,  oily 
liquid,  with  a  not  unpleasant  empyreumatic 
odor  and  an  aromatic  bitter  and  acrid  taste. 
Specific  gravity  about  0.990.  It  L>  soluble  in 
ether  and  chloroform;  partially  soluble  in  cold, 
almost  wholly  in  hot  alcohol  (90  per  cent.).  It 
18  very  slightly  soluble  in  water.  The  filtered 
aqueous  solution  is  almost  colorless  and  possesses 
an  acid  reaction."  Br.  Yaucher  recommends 
acetone  for  disguising  the  odor  of  oil  of  cade, 
and  proposes  an  oil  of  cade  collodion  in  which 
acetone  is  used  to  dissolve  the  pyroxylin  in- 
stead of  the  usual  solvents.  (C.  D.,  1897,  16.) 
Uses. — Oil  of  cade  has  been  used  locally, 
by  the  peasantry,  in  the  treatment  of  the  cuta- 
neous diseases  of  domestic  animals  almosl  from 
time  immemorial.  More  recently  it  has  been 
largely  employed  in  the  treatment  of  chronic 
BMSj  and  other  skin  diseases  of 
man,  and  has  also  been  found  to  be  an  efficient 
parasiticide  in  psora  and  funis.     It  is  applied. 

sometimes  of  full  strength,  sometimes  diluted 
with  a  bla&d  oil,  well  rubbed  into  the  affected 
parts  with  the  lingers,  or  with  a  cloth,  and  is 
also    made    into   ointments,    and    especially    into 

soaps.'  A  glycerite  is  also  prepared.  It  is 
very  rarely,  if  ever,  used  internally,  but  prob- 
ably resembles  oil  of  tar  in   ifs   physiological 

action. 

Dose,  one  to  three  minims   (f).O(j  to  0.2  Cc). 

OLEUM  CAJUPUTI.  U.  S.,  Br. 

OIL  OF  CAJUPUT 

(o'le-um  caj-u-pu'tl) 

"A  volatile  oil  distilled  from  the  fresh  leaves 
and  twigs  of  Melaleuca  Leucadendron  Linne 
(Fam.  Myrtacem),  yielding,  when  assayed  by 
the  process  given  below,  not  less  than  "> 
percent.,  by  volume,  of  cineol.  It  should  be 
kept  in  well-stoppered,  amber-colored  bottles, 
in  a  cool  place."  U.  8.  "  The  oil  distilled  from 
the  leaves  of  Melaleuca  Leucadendron,  Linn. 
(Melaleuca  Cajuputi,  Roxb.)."    Br. 

Oleum  Cajeputi  :  Essence  dp  Caleput,  Iluile  volatile 
de  rajeput,  Fr. :  Cajeputol,  Q. :  Ksscnza  di  Cajeput, 
It. ;  Esencia  de  Cayeput.  8p. ;  Kayuputleh,  Hal. 

1  In  the  Edino.  Monthly  Journ.  for  July.  18.">2  (page 
66),  it  is  stated  that  the  soap  is  made  by  distilling 
the  tar.  incorporating  the  volatile  oil  obtained  with 
a  fixed  oil,  and  then  saponifying  this  with  soda. 
It  is  in  the  form  of  black  balls,  readily  unites  with 
water,  and  may  be  applied  to  the  surface  like  any 
other  soap.  The  best  plan  is  probably  to  apply  it 
at  bedtime  and  wash  it  off  next  morning. 
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It  was  long  supposed  that  the  oil  of  eajuput 
was  derived  from  Melaleuca  Leucadendron,  but 
from  specimens  of  the  plant  affording  it,  sent 
from  the  Moluccas  and  cultivated  in  the  botan- 
ical garden  of  Calcutta,  Roxburgh  concluded 
it  to  be  a  distinct  species,  and  gave  it  the  name 
of  M.  Cajuputi.  It  corresponds  with  the  arbor 
alba  minor  of  Rumphius,  and  is  a  smaller 
plant  than  the  M.  Leucadendron.  Bentham, 
however,  probably  with  correctness,  considers  it 
simply  a  smaller  variety  of  M.  Leucadendron, 
a  tree  of  wide  spread  habitat,  reaching  into 
India,  the  Philippines,  and  even  Australia.  It 
is  possible,  however,  that  the  oil  may  be  ob- 
tained from  different  species  of  Melaleuca,  as 
Stickel  of  Jena,  succeeded  in  procuring  from 
the  leaves  of  M .  hyperici folia,  cultivated  in  the 
botanical  garden  of  that  place,  a  specimen 
of  oil  not  distinguishable  from  the  eajuput 
oil  of  commerce,  except  by  a  pale-green  color. 
(Ann.  Pharm.,  xix.  224.)  M.  viridi folia  and 
M.  latifolia,  large  trees  growing  abundantly  in 
the  island  of  New  Caledonia,  yield  a  volatile 
oil  very  analogous  to  the  oil  of  eajuput.1  The 
leaves  of  different  species  of  Melaleuca  have 
been  used  advantageously,  in  the  form  of  bath, 
in  chronic  rheumatism.  (Ann.  Ther.,  1861,  p. 
67.)  An  extract  of  M.  paraguayensis  has  been 
used  with  alleged  advantage  in  rheumatism 
and  other  diseases.    (Med.  Bee,  xvi.) 

Melaleuca  Leucadendron,  Linne.  M.  Cajuputi, 
Rumphius,  Herbar.  Amboinense,  torn.  ii.  tab. 
17;  Roxburgh,  Trans.  Lond.  Med.  Bot.  Soc, 
1829;  A.  J.  P.,  vol.  i.  p.  193.— M.  minor,  De 
Candolle;  B.  &  T.  108.— This  tree  grows  with 
an  erect  but  crooked  stem,  and  scattered 
branches,  the  slender  twigs  of  which  droop 
like  those  of  the  weeping  willow.  The  bark  is 
of  a  whitish  ash  color,  very  thick,  soft,  spongy, 
and  lamellated,  throwing  off  its  exterior  layer 
from  time  to  time  in  flakes.  The  leaves  have 
short  footstalks,  are  alternate,  lanceolate,  when 
young  sericeous,  when  full-grown  smooth, 
deep  green,  three-  and  five-nerved,  slightly  fal- 
cate, entire,  from  three  to  five  inches  long, 
from    one-half    to    three-quarters    of    an    inch 

1  It  seems  to  be  uncertain  how  much  of  the  oil 
of  eajuput  of  commerce  is  produced  by  the  New 
Caledonia  trees.  In  the  B.  O.  T.,  xcvii.,  the  volatile 
oil  of  Melaleuca  flaviflora  is  said  to  be  sent  in  large 
quantities,  under  the  name  of  miaouli,  from  New 
Caledonia  to  the  East.  A  pale-yellow  oil  occurring 
in  French  commerce  as  "  gomenol,"  or  oil  of  miaouli 
or  essence  de  miaouli  is  obtained  from  the  Mela- 
leuca vlridiflora,  which  yields  of  it  about  2.5  per  cent. 
According  to  G.  Bertrand,  it  has  a  density  of  0.922 
and  deviates  polarized  light  0°  42'  to  the  right. 
He  finds  that  it  contains  minute  quantities  of  amylic 
alcohol,  but  is  chiefly  composed  of  a  dextrogyrate 
terebinthene,  Ci0H,6,  cineol,  a  hydrocarbon  (prob- 
ably citrene)  boiling  at  175°  F.,  and  a  terpinol. 
This  composition  is  identical  with  that  of  the 
terpinol  of  List  (C.  R.  A.  8.,  civ.  990.  cvl.  663), 
obtained  bv  heating  with  acidulated  water  the  ter- 
pene,  Ci0H18,2HoO,  resulting  from  the  spontaneous 
hydration  of  terpene.  CioHin,  the  natural  product 
being  thus  readily  imitated  artificially  in  the  labora- 
torv  by  extremeiy  simple  reactions.  (C.  R.  A.  8., 
exvi.  1070.)  According  to  Dobousquet  de  Labor- 
deries  (B.  Q.  T.,  exxxvi.)  oil  of  miaouli  contains  sixty- 
six  per  cent,  of  cineol  and  is  especially  useful  in 
cystitis  and  chronic  bronchitis.  Blanc  commends 
it  as  a  general  therapeutic  substitute  for  oil  of 
eajuput.     (R.  T.,  lix.) 


broad,  and  when  bruised  exhale  a  strong  aro- 
matic odor.  The  flowers  are  small,  white,  in- 
odorous, sessile,  and  disposed  in  terminal  and 
axillary  downy  spikes,  with  solitary,  lanceo- 
late, three-flowered  bracts.  The  filaments  are 
three  or  four  times  longer  than  the  petals,  and 
both  are  inserted  in  the  rim  of  the  calyx.  The 
oil  is  obtained  from  the  leaves  by  distillation. 
It  is  prepared  chiefly  in  Amboyna  and  Bouro, 
and  is  exported  from  the  East  Indies  in  glass 
bottles.  The  small  proportion  yielded  by  the 
leaves,  and  the  extensive  use  made  of  it  in 
India,  render  it  somewhat  costly. 

Properties. — Cajuput  oil  is  very  fluid,  trans- 
parent, of  a  fine  green  color,  a  lively  and  pene- 
trating odor  analogous  to  that  of  camphor  and 
cardamom,  and  a  warm,  pungent  taste.  Upon 
rectification  the  green  color  disappears.  It  is 
very  volatile  and  inflammable,  burning  without 
any  residue.  The  sp.  gr.  varies  from  0.914 
to  0.9274.  Its  chief  constituent  has  the  for- 
mula CloHisO,  and  by  repeated  distillation  over 
phosphoric  oxide  the  hydrocarbon,  C10H16, 
called  cajuputene,  can  be  obtained.  The  oil  is, 
therefore,  said  to  contain  cajuputene  hydrate, 
or  cajuputol.  The  identity  of  cajuputol  with 
cineol  and  eucalyptol  from  Eucalyptus  Globulus 
in  both  chemical  and  physical  properties  was 
established  by  Wallach  in  1884  and  by  C.  Jahns. 
(A.  J.  P.,  1885,  237.)  It  boils  at  175°  C. 
(347°  F.).  A  second  constituent  of  the  for- 
mula CloHisO  is  the  solid  terpineol,  which  is 
present  both  in  the  free  state  and  as  acetic 
ester.  A  small  amount  of  l-pinene  and  traces 
of  aldehydes  have  been  found,  including  valer- 
aldehyde  and  benzaldehyde.  (Schimmel  &  Co.'s 
Beport,  April,  1897.)  Oil  of  cajuput  is  "a 
thin,  colorless  or  greenish  liquid,  having  a 
peculiar,  agreeable,  distinctly  camphoraceous 
odor,  and  an  aromatic,  slightly  bitter  taste. 
Specific  gravity:  0.915  to  0.925  at  25°  C.  (77° 
F.).  It  is  miscible  with  alcohol  in  all  pro- 
portions, also  soluble  in  1  part  of  80  percent, 
alcohol.  The  alcoholic  solution  should  be  neu- 
tral. Oil  of  Cajuput  is  ksvogyrate ;  the  angle 
of  rotation  should  not  exceed  — 2°  in  a  100  Mm. 
tube,  at  a  temperature  of  25°  C.  (77° 
F.).  On  shaking  5  Cc.  of  the  Oil  with  5 
Cc.  of  water  containing  1  drop  of  diluted 
hydrochloric  acid,  a  reddish-brown  color  should 
not  be  produced  in  the  acid  liquid  when  sepa- 
rated from  the  Oil,  if  a  drop  of  potassium 
ferrocyanide  T.S.  be  added  (absence  of  cop- 
per)." U.  S.  "Bluish-green,  with  an  agree- 
able penetrating  camphoraceous  odor,  and  an 
aromatic  bitterish  camphoraceous  taste.  Spe- 
cific gravity  from  0.922  to  0.930.  It  should  be- 
come semi-solid  on  being  stirred,  when  cold, 
with  a  third  or  half  its  volume  of  phosphoric 
acid  of  commerce  of  specific  gravity  1.750 
(presence  of  a  due  proportion  of  cineol)." 
Br.  The  value  of  oil  of  cajuput  is  determined 
by  its  cineol  content  and  the  official  assay  is 
as  follows: 

Assay  for  Cineol. — "  Introduce  into  a  beaker 
a  solution   prepared   by   dissolving   10   Cc.    of 
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oil  of  Cajuput  in  50  Cc.  of  purified  petroleum 
benzin;  immerse  the  beaker  in  a  freezing  mix- 
ture and  add  phosphoric  acid,  drop  by  drop, 
with  constant  stirring,  until  the  white  magma 
of  cineol  phosphate  formed,  begins  to  assume 
a  yellowish  or  pinkish  tint;  then  transfer  the 
magma  to  a  force  filter,  wash  it  with  cold 
purified  petroleum  benzin,  and  then  dry  it 
by  pressure  between  two  porous  plates.  Trans- 
fer the  precipitate  (cineol  phosphate)  to  a 
narrow  graduated  cylinder,  and  add  warm 
water,  which  will  cause  separation  of  the  cineol. 
The  volume,  in  cubic  centimeters,  of  the  sepa- 
rated oily  liquid,  multiplied  by  10,  represents 
the  volume  percent,  of  cineol."  U.  S.  The  oil 
is  wholly  soluble  in  alcohol.  When  it  is  dis- 
tilled, a  light,  colorless  liquid  first  comes  over, 
and  afterwards  a  green  and  denser  one.  The 
green  color  has  been  ascribed  to  a  salt  of  cop- 
per derived  from  the  vessels  in  which  the  dis- 
tillation is  performed,  and  Guibourt  obtained 
two  grains  and  a  half  of  copper  oxide  from  a 
pound  of  the  commercial  oil.  But  neither 
Brande  nor  Goertner  could  detect  copper  in 
specimens  examined  by  them,  and  Lesson,  who 
witnessed  the  process  for  preparing  the  oil 
at  Bouro,  attributes  its  color  to  chlorophyll  or 
some  analogous  principle,  and  states  that  it 
is  rendered  colorless  by  rectification.  Guibourt, 
moreover,  obtained  a  green  oil  by  distilling  the 
leaves  of  a  Melaleuca  cultivated  at  Paris.  A 
fair  inference  is  that  the  oil  of  cajuput  Is 
naturally  green,  but  that  as  found  in  com- 
merce it  sometimes  contains  copper,  either  acci- 
dentally present  or  added  with  a  view  of 
imitating  or  maintaining  the  fine  color  of  the 
oil.  The  proportion  of  oopper,  however,  Ls 
not  so  great  as  to  forbid  the  internal  use  of 
the  oil,  and  the  metal  may  be  separated  by 
distillation  with  water,  or  by  agitation  with  a 
solution  of  potassium  ferroeyanide.  This 
statement  as  to  the  frequent  occurrence  of 
copper  in  the  cajuput  oil  of  commerce,  though 
at  the  same  time  its  presence  is  not  desirable, 
baa  been  confirmed  by  experiments  by  Edward 
Histed,  who  found  copper  in  all  of  six  specimens 
of  the  commercial  oil,  obtained  from  different 
sources.  When  redistilled,  the  oil  became  per- 
fectly colorless,  but  after  a  few  days'  exposure 
to  copper  filings  reassumed  its  green  color. 
(P.  J.,  1872,  p.  804.) 

Oil  of  cajuput  is  said  to  be  often  adulter- 
ated with  oils  derived  from  other  than  the 
official  species  of  Melaleuca.  Oil  of  rosemary, 
and  oil  of  turpentine,  impregnated  with  cam- 
phor and  colored  with  the  resin  of  milfoil,  are 
also  said  to  be  employed  as  adulterants.  The 
best  test,  according  to  Zeller,  is  iodine,  which, 
after  a  moderately  energetic  reaction,  with 
little  increase  of  temperature  and  but  a  slight 
development  of  orange  vapors,  occasions  im- 
mediate inspissation  into  a  loose  coagulum, 
which  soon  becomes  a  dry,  greenish-br»wn, 
brittle  mass. 

Uses. — This  oil  is  highly  stimulant,  produc- 
ing when  swallowed,  a  sense  of  heat,  with  an 


increased  fulness  and  frequency  of  pulse,  and 
exciting  in  some  instances  profuse  perspira- 
tion. It  is  much  esteemed  by  the  Malays  and 
other  people  of  the  East,  who  consider  it  a 
panacea.  The  complaints  to  which  it  is  best 
adapted  are  probably  chronic  rheumatism,  and 
spasmodic  affections  of  the  stomach  and  bowels, 
unconnected  with  inflammation.  It  has  been 
extolled  as  a  remedy  in  spasmodic  cholera,  and 
has  been  used  also  as  a  diffusible  stimulant  in 
low  fevers.  It  is  said  to  have  been  used  in  the 
collapsed  state  of  cholera,  with  unexpected 
success,  in  the  dose  of  from  fifteen  grains  to  a 
drachm  (1.0  to  3.9  Gm.)  in  a  single  potion. 
(Ann.  Ther.,  1867,  p.  71.)  Diluted  with  an 
equal  proportion  of  olive  oil,  it  is  applied  ex- 
ternally to  relieve  gouty  and  rheumatic  pains. 
Like  most  other  highly  stimulating  essential 
oils,  it  relieves  toothache  if  introduced  into  the 
hollow  of  the  carious  tooth.  Delvaux,  who  has 
made  extensive  use  of  this  oil,  has  found  it 
beneficial,  given  internally,  in  dyspepsia  with 
flatulence,  in  the  early  stages  and  milder  forms 
of  cholera,  in  verminose  affections  in  children, 
in  chronic  laryngitis  and  bronchitis,  in  chronic 
catarrh  of  the  bladder,  in  chronic  rheumatism 
of  the  joints  with  little  or  no  swelling,  and  in 
painful  chronic  rheumatism  of  the  muscles  and 
fibro-muscular  tissues,  whether  external  or  in- 
ternal. Externally  applied,  Delvaux  has  de- 
rived great  benefit  from  it  in  various  cuta- 
neous diseases,  as  pityriasis,  psoriasis,  and 
especially  in  that  extremely  obstinate  affection 
of  the  face,  acne  rosacea,  which  he  has  often 
succeeded  in  curing  by  the  simple  application 
of  this  oil  three  times  a  day.  (Ann.  Ther., 
1862,   p.  38.) 

Dose,  from  three  to  ten  minims  (0.2  to  0.6 
Cc). 

Off.  Prep. — Linimentum  Crotonis,  Br.;  Spiri- 
tus  Cajuputi,  Br. 

OLEUM  CARI.  U.  S.  (Br.) 

OIL  OF  CARAWAY 

(o'le-Qm     ca'ri) 

"A  volatile  oil  distilled  from  Caraway  and 
rectified  by  steam  distillation.  It  should  be 
kept  in  well-stoppered,  amber-colored  bottles, 
in  a  cool  place,  protected  from  light."  U.  S. 
"  The  oil  distilled  from  Caraway  Fruit."  Br. 

Oleum  Carui.Br. ;  Hulle  volatile  de  Carvl,  Fr.  Cod.; 
Essence  de  Carvl,  Fr.;  Oleum  Carvl,  P.  O.;  Kum- 
melol,  Carvon,  O. 

This  oil  is  prepared  to  a  considerable  extent 
by  our  distillers.  The  fresh  fruit  as  culti- 
vated in  Holland  yields  nearly  6  per  cent,  of 
oil,  while  the  German  fruit  yields  about  4  per 
cent.  The  oil  of  caraway  is  somewhat  viscid, 
of  a  pale  yellow  color,  becoming  brownish  by 
age,  with  the  odor  of  the  fruit,  and  an  aro- 
matic acrid  taste.  Its  sp.  gr.  is  differently 
given  at  0.946  (Baume),  0.931  (Brande),  0.916 
(Buignet),  and  0.905  to  0.915  at  25°  C.   (U. 
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S.  P.).  It  is  dextrogyrate  in  its  relation  to 
polarized  light.  (Buignet,  J.  P.  C,  Oct.  1861, 
p.  261.)  It  consists  of  two  liquid  oils,  of 
different  boiling  points,  and  separable  by  dis- 
tillation:— one  a  hydrocarbon  called  carvene, 
C10H16,  of  the  sp.  gr.  0.849  and  boiling 
point  176°  C.  (349°  F.),  now  recognized  as 
identical  with  d-limonene,  the  other,  the  valu- 
able constituent,  d-carvone,  C10H14O,  of  the  sp. 
gr.  0.9638  and  boiling  point  224°  C.  (435° 
F.).  This  latter  constituent  is  often  extracted 
from  the  oil  and  prepared  in  a  pure  state 
by  taking  advantage  of  the  formation  of  a 
crystalline  compound  of  carvone  and  hydrogen 
sulphide,  which  can  then  be  decomposed  by 
treatment  with  alcoholic  potassium  hydroxide. 

Properties. — It  is  officially  described  as  "  a 
colorless  or  pale  yellow,  thin  liquid,  having  the 
characteristic,  aromatic  odor  of  caraway,  and 
a  spicy  taste.  Specific  gravity:  0.905  to  0.915 
at  25°  C.  (77°  F.).  Soluble  in  an  equal  volume 
of  alcohol;  also  in  from  3  to  10  volumes  of  80 
percent,  alcohol.  Oil  of  Caraway  is  dextro- 
gyrate, the  angle  of  rotation  varying  from 
+  70°  to  +  80°  in  a  100  Mm.  tube,  at  a  tem- 
perature of  25°  C.  (77°  F.)."  U.  S.  "Color- 
less or  pale  yellow,  with  the  characteristic  odor 
of  the  fruit,  and  a  spicy  taste.  Specific 
gravity  0.910  to  0.920."  Br.  For  additional 
tests,  see  Sehim.  Rep.,  1893,  10;  also  Bull. 
Pharm.,  1894,  257.  '  Kremers  and  Schreiner 
(Ph.  Rev.,  14,  76)  recommend  a  method  of 
determining  the  value  of  oil  of  caraway  based 
on  the  conversion  of  carvone  into  its  oxime, 
and  the  separation  of  the  carvoxime  from  the 
terpenes  by  steam  distillation;  it  is  as  follows: 
"  To  a  solution  of  10  Gm.  of  oil,  dissolved  in 
25  Cc.  of  alcohol,  5  Gm.  of  hydroxylamine  hy- 
drochloride and  6.5  Gm.  of  sodium  bicarbonate 
are  added.  This  mixture  is  boiled  on  a  water  bath 
for  half  an  hour  in  a  flask  connected  with  a  re- 
flux condenser,  25  Cc.  of  water  are  then  added, 
and  the  alcohol  is  distilled  off  on  the  water  bath. 
Steam  is  then  passed  through  the  liquid  until 
traces  of  carvoxime  come  over.  The  last  por- 
tions of  the  distillate  are  collected  separately 
in  test  tubes,  and  when  traces  of  crystals  of 
carvoxime  appear  on  the  surface,  the  operation 
is  interrupted.  The  tube  of  the  condenser 
is  washed  with  a  little  hot  water,  and  this,  as 
well  as  the  last  collected  distillate,  containing 
some  carvoxime,  is  returned  to  the  flask.  The 
contents  of  the  flask  are  allowed  to  cool,  and 
after  the  carvoxime  has  completely  solidified, 
it  is  removed  from  the  sides  of  the  flask  by 
means  of  a  loop  of  stiff  wire,  thrown  upon  a 
force  filter,  washed,  and  dried  by  suction. 
The  air-dried  carvoxime  is  transferred  to  a 
tared  glass  dish  and  heated  for  1  hour  on  a 
water  bath,  and  when  cool,  weighed.  To  the 
weight  thus  obtained  0.100  Gm.  is  added,  as 
this  is  about  the  quantity  lost  during  heating. 
From  the  weight  of  the  carvoxime  that  of  the 
carvone  may  be  readily  calculated,  164.67 
parts  of  the  former  corresponding  to  149.66 
parts  of  the  latter,  or  the  weight  of  carvoxime 


obtained,  expressed  in  Gm.,  when  multiplied 
by  0.9088,  gives  the  weight  of  the  equivalent 
amount  of  carvone." 

When  oil  of  caraway  is  distilled  over  glacial 
phosphoric  acid  or  powdered  sodium  hydroxide, 
the  distilled  liquor  being  poured  back  into  the 
retort  until  it  ceases  to  have  the  odor  of  cara- 
way, an  oily  liquid  is  obtained,  having  a  very 
disagreeable  odor,  and  a  strong  taste.  This 
product,  to  which  the  name  of  carvacrol  has 
been  applied,  has  been  found  to  give  imme- 
diate relief  to  toothache,  when  inserted  on  cot- 
ton into  the  cavity  of  a  carious  tooth.  (See 
Am.  J.  M.  S.,  N.  S.,  xv.  532.)  Carvacrol 
(isopropyl-o-cresol)  is  found  to  be  of  the  same 
chemical  composition  as  carvone  and  is  formed 
from  it  by  molecular  rearrangement.  Oil  of 
caraway  is  much  used  to  impart  flavor  to  medi- 
cines, and  to  correct  their  nauseating  and  grip- 
ing effects. 

Dose,  from  one  to  ten  minims  (0.06  to  0.6 
Cc). 

Off.  Prep. — Pilula  Aloes  Barbadensis,  Br.; 
Spiritus  Juniperi  Conapositus,  U.  8. 

OLEUM  CARYOPHYLLI.  U.  S.,  Br. 

OIL  OP  CLOVES 

( 6'le-um  car-y-o-phyl'li ) 

"A  volatile  oil  distilled  from  Cloves,  yielding, 
when  assayed  by  the  process  given  below,  not 
less  than  80  percent.,  by  volume,  of  eugenol. 
It  should  be  kept  in  well-stoppered,  amber-col- 
ored bottles,  in  a  cool  place,  protected  from 
light."  U.  S.  "  The  oil  distilled  from  Cloves." 
Br. 

Huile  volatile  de  Glrofle,  Fr.  Cod.;  Oleum  Caryo- 
phyllorum,  P.  O. ;  Nelkenol,  Eugenol,  G. ;  Essenza  dl 
garofanl,  It. ;  Esencia  de  clavo,  Sp. 

This  oil  is  obtained  by  distilling  cloves  with 
water,  to  which  it  is  customary  to  add  common 
salt,  in  order  to  raise  the  temperature  of  ebulli- 
tion, and  the  water  should  be  repeatedly  dis- 
tilled from  the  same  cloves,  in  order  completely 
to  exhaust  them.  Scharling  has  found  advan- 
tage from  the  application  of  superheated  steam 
to  the  distillation  of  this  oil.  (P.  J.,  xi.  469.) 
It  is  essential  also  to  use  the  same  water  over 
and  over  again,  in  order  to  avoid  loss  by  the 
solution  of  the  oil  in  the  water.  The  product 
of  good  cloves  is  said  to  be  about  one-fifth  or 
one-sixth  of  their  weight.  The  oil  was  for- 
merly brought  from  Holland  or  the  East  Indies, 
but  since  the  introduction  of  the  Cayenne  cloves 
into  our  markets  the  reduced  price  and  superior 
freshness  of  the  drug  have  rendered  the  dis- 
tillation of  oil  of  cloves  profitable  in  this 
country,  and  the  best  now  sold  is  of  domestic 
extraction.  We  have  been  informed  that  from 
seven  to  nine  pounds  of  cloves  yield  to  our  dis- 
tillers about  one  pound  of  the  oil. 

Properties. — Oil  of  cloves,  when  recently  dis- 
tilled, is  very  fluid,  clear,  and  colorless,  but  be- 
comes  yellowish  by  exposure,   and   ultimately 
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reddish  brown.  It  has  the  odor  of  cloves,  a 
hot,  acrid,  aromatic  taste,  and  a  slightly  acid 
reaction.  Its  sp.  gr.  is  variously  stated  at  from 
1.034  to  1.061,  the  latter  being  given  by  Bon- 
astre  as  the  sp.  gr.  of  the  rectified  oil.  "  Specific 
gravity:  1.040  to  1.060  at  25°  C.  (77°  F.). 
Soluble  in  an  equal  volume  of  alcohol,  tbis  solu- 
tion being  slightly  acid  to  litmus  paper;  also 
soluble  in  about  2  volumes  of  70  percent,  alco- 
hol. When  shaken  with  an  equal  volume  of  a 
concentrated  solution  of  potassium  hydroxide, 
or  of  stronger  ammonia  water,  it  forms  a  semi- 
solid, yellowish  mass.  If  2  drops  of  the  Oil 
be  dissolved  in  4  Cc.  of  alcohol,  and  a  drop  of 
ferric  chloride  T.S.  added,  a  bright  green  color 
will  be  produced;  and  if  the  same  test  be  made 
with  a  drop  of  diluted  ferric  chloride  T.S.,  pre- 
pared by  diluting  the  test  solution  with  four 
times  its  volume  of  water,  a  blue  color  will  be 
produced,  which  soon  changes  to  vellow.  If 
1  Cc.  of  the  Oil  be  shaken  with  20'  Cc.  of  hot 
water,  the  water  should  show  a  scarcely  per- 
ceptible acid  reaction  to  litmus  paper.  If, 
after  cooling,  the  aqueous  layer  be  passed 
through  a  wet  filter,  the  clear  filtrate  should 
yield,  with  a  drop  of  ferric  chloride  T.S.,  only 
a  transient,  grayish-green,  but  not  a  blue  or 
violet  color  (absence  of  phenol).**  V.  S. 
"  Colorless  or  pale  yellow  wben  recent,  but 
gradually  becoming  reddish-brown,  having  the 
strong  odor  and  taste  of  cloves.  Specific  gravity 
not  below  1.050.  An  alcoholic  solution  yields 
a  blue  color  with  test-solution  of  ftrrir  chloride. 
Shaken  with  its  own  volume  of  strong  solution 
of  ammonia  it  forms  a  semi-solid  yellowish 
mass."  Br. 

Oil  of  cloves  is  one  of  the  lca.>~t  volatile  of 
the  essential  oils  and  requires  for  congelation 
a  temperature  from  zero  of  Fahrenheit  to  — 4°. 
It  is  completely  soluble  in  alcohol,  ether,  and 
strong  acetic  acid.  Nitric  acid  changes  its  color 
to  a  deep  red.  and  converts  it  by  the  aid  of  heat 
into  oxalic  acid.  The  same  change  to  red  js 
produced  by  nitric  acid  on  morphine,  but  in 
this  case  the  red  is  followed  by  yellow,  which 
does  not  happen  with  the  oil  of  cloves.  Be- 
sides, if  to  a  solution  of  morphine  with  nitric 
acid  a  solution  of  chlorinated  lime  be  added. 
and  the  mixture  be  exposed  for  some  hours  to 
the  light,  the  solution  of  morphine  will  retain 
a  straw  color,  while  if  oil  of  cloves  be  treated 
in  the  same  manner  the  color  disappears.  (Has- 
elden,  B.  F.  M.  R.,  July,  1867,  265.)  It  is 
frequently  adulterated  with  fixed  oils,  and  some- 
times with  oil  of  pimenta  and  with  copaiba. 
When  pure,  it  sinks  in  distilled  water.  Accord- 
ing to  E.  Scherer.  these  adulterations  may  some- 
times be  detected  by  attention  to  the  specific 
gravity  and  the  boiling  point,  pure  oil  of  cloves 
varying  in  specific  gravity  from  1.03  to  1.06, 
and  boiling  at  from  240°  C.  (464°  F.)  to  255° 
C.  (491°  F.).  According  to  Zeller,  its  char- 
acter of  consrealinc:  entirely  into  a  crystalline 
mass  with  the  alcoholic  solution  of  potassium 
hydroxide,  losing  at  the  same  time  its  peculiar 
odor,  affords  a  sufficient  criterion  of  its  purity. 


This,  however,  while  included  among  the  official 
tests,  is  not  sufficient,  the  percentage  of 
eugenol  as  determined  by  the  official  assay  being 
now  a  requirement.  It  appears  to  be  indifferent 
in  its  rotatory  effects  on  polarized  light. 
(Buignet.) 

Oil  of  cloves  contains  small  amounts  of 
methyl  alcohol  and  furfurol,  but  is  mainly  com- 
posed of  an  unsaturated  phenol  termed  eugenol, 
which  is  now  an  official  product  (see  Eugenol) 
and  a  sesquiterpene  caryophyllene.  The  U.  S. 
Pharm.,  Eighth  Revision,  has  introduced  an 
assay  process  for  the  eugenol  content,  which 
is  as  follows: 

Assay. — "  Introduce  into  a  flask  with  a  long 
neck  (graduated  in  tenths)'  10  Cc.  of  the 
Oil  of  Cloves  and  100  Cc.  of  potassium  hy- 
droxide T.S.,  and  shake  the  mixture  for  five 
minutes.  When  the  liquids  have  separated 
completely,  add  sufficient  potassium  hydroxide 
T.S.  to  raise  the  lower  limit  of  the  oily  layer 
to  the  zero  mark  of  the  scale,  and  note  the 
volume  of  the  residual  liquid,  which  should 
not  measure  more  than  2  Cc,  indicating  the 
nee  of  at  least  SO  percent,  of  eugenol." 
U.  S.  Eugenol,  C10H12O2,  has  been  shown 
to  be  the  methyl  ether  of  allyl-dioxybenzene, 

5  Calls 
()(  H3.  One  of  its  mast  important  re- 
OH 
actions  is  its  conversion  into  vanillin.  For 
this  purpose  it  is  boiled  with  acetic  anhy- 
dride, whereby  aceteugenol  is  formed,  which, 
oxidized  in  weak  acid  solution  by  potassium 
permanganate,  yields  acetvanillic  acid,  and  this 
with  weak  potassium  hydroxide  solution  is 
changed  into  vanillin,  which  is  then  extracted 
by  acidifying  and  shaking  up  with  ether.  (See 
/'It.  Era,  1887,  444.)  For  the  estimation 
of  eugenol  hi  the  form  of  its  crystalline  ben- 
BOyl  compound,  see  A.  J.  P.,  1892,  26  and  508; 
also  Schim.  Rep.,  April,  1892,  28.  The  char- 
acteristic aromatic  odor  of  oil  of  cloves  is  due 
to  methyl-amylketone,  CHa.CO.CsHii,  which 
has  been  isolated  by  the  chemists  of  Schimmel 
&  Co.,  and  found  to  be  present  only  in  minute 
quantity.       (Ph.  Rev.,  1897,  115.) 

Uses. — The  medicinal  effects  of  the  oil  are 
similar  to  those  of  cloves,  and  it  is  used  for 
the  same  purposes,  but  its  most  common  em- 
ployment is  as  a  corrigent  of  other  medicines. 
It  is  a  powerful  local  narcotic,  and  is  often 
introduced  into  the  cavity  of  a  carious  aching 
tooth.  Eugenol  has  been  given  internally  in 
doses  of  forty-five  grains  (3  Gm.)  per  day  dis- 
solved in  alcohol  and  diluted  in  water;  it  prob- 
ably resembles  phenol  in  its  physiological  action, 
and  has  been  used  as  an  antiseptic  and  anti- 
pyretic. According  to  the  experiments  of  Leu- 
buscher  (W.  M.  Bl.,  1889),  it  is  a  feeble  local 
anaesthetic. 

Dose,  from  two  to  six  minims  (0.12  to  0.4 
Cc). 

Off.  Prep. Pilula     Colocynthidia     Composita, 

Br. 
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OLEUM  CHENOPODII.  U.  S. 

OIL  OF  CHENOPODIUM    [Oil  of  American  Wormseed] 

(G'le-um  ehen-o-po'di-I) 

"A  volatile  oil  distilled  from  Chenopodium 
anthelminticum  Linne  (Fam.  Chenopodiacete). 
It  should  be  kept  in  well-stoppered,  amber-col- 
ored bottles,  in  a  cool  place,  protected  from 
light."    U.  8. 

Hulle  volatile  d' Anserine  vermifuge,  Fr.  God.;  Es- 
sence de  Chgnopode  anthelmintique,  Fr. ;  Amerikail- 
isches  Wurmsamenol,  Chenopodiumol,  O. 

This  oil  is  peculiar  to  the  United  States.  It 
is  largely  distilled  in  Maryland.  (See  Cheno- 
podium.) It  is  of  a  light-yellow  color  when  re- 
cently distilled,  but  becomes  deeper  yellow  and 
even  brownish  by  age.  Its  reaction  is  neutral. 
It  has  in  a  high  degree  the  peculiar  odor  of  the 
plant.  "  Specific  gravity :  about  0.965  to  0.985 
at  25°  C.  (77°  F.).  It  should  be  soluble  in 
5  volumes  of  70  percent,  alcohol.  It  is  laevo- 
gyrate;  the  angle  of  rotation  should  not  exceed 
—  5°  in  a  100  Mm.  tube,  at  a  temperature  of 
25°  C.  (77°  F.)."  U.  S.  When  freshly  pre- 
pared, it  has  the  sp.  gr.  0.908,  which,  according 
to  S.  S.  Garrigues,  is  increased  by  time  to 
0.960.  A  portion  examined  by  him,  which  was 
of  a  brownish-yellow  color,  had  the  sp.  gr.  0.959 
at  61°  F.,  boiled  at  374°  F.,  and  was  freely 
soluble  in  alcohol  and  ether.  He  found  it  to  be 
composed  of  two  distinct  oils,  separable  by  dis- 
tillation; one  of  these  has  the  formula  C10H16, 
and  is  probably  limonene;  the  other  is  heavier, 
and  possesses  the  formula  C10H16O.  (A.  J.  P., 
xxvi.  405.)  Wormseed  oil  is  used  as  an  anthel- 
mintic, given  morning  and  evening  for  three  or 
four  days,  and  then  followed  by  a  brisk 
cathartic.  Oil  of  wormseed  has  in  various  cases 
acted  as  a  lethal  poison.  For  fatal  cases  in 
children  of  three  years  of  age,  caused  by  a  dose 
of  one-half  drachm,  see  M.  M.  J.,  1897,  T.  G., 
xii ;  see  also  B.  M.  S.  J.,  xlv. 

Dose,  two  to  six  minims  (0.12  to  0.4  Cc). 

OLEUM  CINNAMOMI.  U.  S.,  Br. 

OIL  OF  CINNAMON  [Oil  of  Cassia] 

(6'le-um  cln-na-mo'ral) 

"A  volatile  oil  distilled  from  Cassia  Cinna- 
mon (Fam.  Lauracece),  yielding,  when  assayed 
by  the  process  given  below,  not  less  than  75  per- 
cent., by  volume,  of  cinnamic  aldehyde.  It 
should  be  kept  in  well-stoppered,  amber-colored 
bottles,  in  a  cool  place,  protected  from  light." 
U.  S.  "  The  oil  distilled  from  Cinnamon 
Bark."   Br. 

Oleum  Cinnamomi  Casslae ;  Oil  of  Chinese  Cinna- 
mon, Essence  de  Cannelle  de  Chine,  Iluile  volatile  de 
Cannelle,  Fr. ;  Oleum  Cinnamomi,  P.  O. ;  Zimmtol, 
Zimmtkassienol,   O.;   Essenza  di   Cannella,  It. 

There  are  two  oils  of  cinnamon  in  commerce, 
one  procured  from  the  Ceylon  cinnamon,  the 
other  from  the  Chinese  cinnamon,  and  often 
distinguished   by    the   name    of    oil   of   cassia. 


There  is  no  essential  difference  in  the  two  oils, 
and  that  of  the  Chinese  cinnamon,  as  much  the 
cheaper  and  more  abundant  of  the  two,  will 
probably  continue  to  be  generally  employed, 
notwithstanding  that  the  Ceylon  product  has  the 
finer  flavor.*  The  U.  S.  P.  (8th  Rev.)  and  the 
German  Pharmacopoeia  recognize  as  oil  of  cin- 
namon only  that  obtained  from  cassia.  The 
British  Pharmacopoeia  and  French  Codex  make 
Oil  of  Ceylon  Cinnamon  official. 

Preparation. — Oil  of  cinnamon  of  Ceylon  is 
distilled  from  inferior  kinds  of  cinnamon,  of 
insufficient  value  to  pay  the  export  duty.  The 
following  account  of  the  method  of  extraction 
is  given  by  Marshall.  The  bark,  having  been 
coarsely  powdered,  is  macerated  for  two  days  in 
sea  water,  and  then  submitted  to  distillation. 
A  light  and  a  heavy  oil  come  over  with  the 
water,  the  former  of  which  separates  in  a  few 
hours  and  floats  upon  the  surface,  the  latter 
falls  to  the  bottom  of  the  receiver,  and  con- 
tinues to  be  deposited  for  ten  or  twelve  days. 
In  future  distillations,  the  saturated  cinnamon 
water  is  employed  with  sea  water  to  macerate 
the  cinnamon.  Eighty  pounds  of  the  freshly 
prepared  bark  yield  about  2.5  ounces  of  the 
lighter  oil,  and  5.5  of  the  heavier.  From  the 
same  quantity  kept  for  several  years  in  store, 
about  half  an  ounce  less  of  each  oil  is  obtained. 
The  two  kinds  are  probably  united  in  the  oil 
of  commerce.  The  oil  is  also  distilled  in  Ceylon 
from  the  leaves,  but  the  product  is  said  to  be 
too  small  to  yield  a  fair  profit.  (C.  D.,  1888.) 
The  exportation  of  cinnamon  chips  from  Ceylon 
has  assumed  large  proportions,  amounting  in 
1904  to  2,135,220  lbs.  (Schim.  Rep.,  May, 
1905.) 

Properties. — Oil  of  Ceylon  cinnamon  is  of  a 
light-yellow  color,  becoming  deeper  by  age,  and 
ultimately  red.  Pereira  stated  that  the  London 
druggists  redistilled  the  red  oil,  and  thus  ob- 
tained two  pale-yellow  oils,  one  lighter  and  the 
other  heavier  than  water,  with  a  loss  of  about 
10  per  cent,  in  the  process.  The  oil  has  the 
flavor  of  cinnamon,  and  when  undiluted  is  ex- 
cessively hot  and  pungent.  It  is  said  sometimes 
to  have  a  peppery  taste,  ascribable  to  an  ad- 
mixture of  the  leaves  with  the  bark  in  the 
preparation  of  the  oil.  Oil  of  Ceylon  cinna- 
mon has  "  a  slightly  acid  reaction.  Sp.  gr. 
about  1.040.  It  is  readilv  soluble  in  alcohol. 
When  cooled  to  —10°  C.  (14°  P.),  it  remains 
clear,  but  at  a  lower  temperature  a  solid  por- 
tion   separates    from   it."     U.   S.   1880.        The 

1  Schimmel  &  Co.  (Scliim.  Rep.,  April,  1892) 
have  shown  that  cinnamon  leaf  oil  (from  Cinna- 
momum  seylanicum) ,  instead  of  being  a  thick,  viscid 
oil,  as  frequently  stated,  is  a  bright,  limpid  oil,  and 
is  identical  with  the  oil  formerly  exported  from 
Ceylon  in  large  quantities  and  thought  to  be  pro- 
duced from  the  roots  of  the  cinnamon  shrub.  It 
has  a  sp.  gr.  of  1.05  to  1.06,  and  contains  about  87 
per  cent,  of  eugenol  and  about  0.1  per  cent,  of  cin- 
namic aldehyde:  from  this  composition  the  cloves 
and  cinnamon-like  odor  which  it  possesses  may  be 
understood.  Safrol  is  also  present  in  small  amounts. 
Von  Romburgh  (Schim.  Rep.,  Oct.  1892)  has  pre- 
pared the  true  cinnamon  root  oil,  and  finds  it  to 
contain  large  amounts  of  camphor,  to  which  its 
odor  is  obvtously  due. 
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British  Pharmacopoeia  1898  recognizes  oil  of 
Ceylon  cinnamon  only,  and  gives  the  following 
description  and  tests :  "  Yellow  when  freshly 
distilled,  but  gradually  becoming  reddish;  hav- 
ing the  odor  and  taste  of  the  bark.  Specific 
gravity  1.025  to  1.035.  1  cubic  centimetre  dis- 
solved in  5  cubic  centimetres  of  alcohol  (90  per 
cent.), and test-solut ion  of  ferric  chloride  added, 
should  afford  a  pale  green,  but  not  a  decided 
blue  coloration  (absence  of  cinnamon-leaf  oil). 
If  10  cubic  centimetres  be  well  shaken  with  50 
cubic  centimetres  of  a  boiling  30  per  cent,  solu- 
tion of  sodium  hydrogen  sulphite,  an  oily  layer 
separates,  which,  when  cooled  to  60°  F.  (15.5° 
C),  should  not  measure  more  than  5  cubic 
centimetres  (absence  of  more  than  50  per  cent, 
of  constituents  other  than  aldehydes)."  Br. 

Chinese  oil  of  cinnamon  is  imported  from 
Canton  and  Singapore.  It  is  pale  yellow,  be- 
coming red  with  age.  Its  flavor  is  similar  to 
that  of  the  Ceylon  oil,  though  inferior,  and  it 
commands  a  much  lower  price.  It  is  officially 
described  as  "  a  yellowish  or  brownish  liquid, 
becoming  darker  and  thicker  by  age  and  ex- 
posure to  the  air,  having  the  characteristic  odor 
of  cinnamon,  and  a  sweetish,  spicy,  and  burning 
taste.  Specific  gravity :  1.045  to  1.055  at  25°  C. 
(77°  F.).  The  Oil  (or  if  it  be  dark,  its  dis- 
tillate) should  be  optically  almost  inactive;  it 
should  not  be  more  than  one  degree  dextro- 
gyrate or  laevogyrate  when  viewed  through  a 
100  Mm.  tube.  Soluble  in  2  volumes  of  70  per- 
cent, alcohol.  When  shaken  with  a  saturated 
solution  of  sodium  bisulphite,  it  solidifies  to 
a  crystalline  mass.  If  4  drops  of  the  Oil,  con- 
tained in  a  test-tube,  be  cooled  to  0°  C.  (32° 
F.),  and  then  shaken  with  4  drops  of  fuming 
nitric  acid,  crystalline  needles  or  plates  will  be 
formed.  If  a  portion  of  the  oil  be  shaken  with 
hydrogen  sulphide  T.S.,  it  should  not  assume 
a  dark  color  (absence  of  lead  and  copper).  If 
1  Cc.  of  the  Oil  be  mixed  with  3  Cc.  of  a  mix- 
ture of  3  volumes  of  alcohol  and  1  volume  of 
water,  a  clear  solution  should  result;  and  if  to 
this  solution  there  be  gradually  added  2  Cc.  of 
a  saturated  solution  of  lead  acetate  in  a  mixture 
of  3  volumes  of  alcohol  and  1  volume  of  water, 
no  precipitate  should  be  produced  (absence 
of  petroleum  and  of  rosin)."  U.  S.  The  re- 
searches of  Schimmel  &  Co.  seem  to  show  that 
the  Chinese  cassia  oil  of  commerce  is  distilled 
from  the  leaves,  leaf-stalks,  and  young  twigs  of 
the  cassia  plant, — probably  with  broken  bark 
and  various  refuse  products  from  the  tree;  also 
that  much  of  the  oil  is  adulterated  with  rosin 
and  petroleum.  (See  official  tests  above.) 
The  value  of  caasia  oil  depends  upon  the  per- 
centage of  cinnamic  aldehyde  which  it  contains. 
(See  Cinnaldehydum  and  the  official  assay  of 
oil  of  cinnamon  for  the  percentage  of  cinnamic 
aldehyde.)  In  a  series  of  analyses  made  by 
Schimmel  &  Co.  of  oils  having  a  specific  gravity 
of  1.064  to  1.065,  the  proportion  of  aldehyde 
varied  from  73.5  to  88  per  cent.  In  the  distilla- 
tion by  Schimmel  &  Co.  the  various  portions 
of  the  cassia  plant  obtained  from  China  yielded 


the  following  results.  1.  Cassia  bark,  Cassia 
lignea  of  commerce:  yield  of  essential  oil  1.5 
per  cent.;  aldehyde  in  oil  92  per  cent.;  sp.  gr. 
1.035.  2.  Cassia  buds,  Flores  Cassice  of  com- 
merce: yield  of  essential  oil  1.550  per  cent.; 
aldehyde  in  oil  80.4  per  cent.;  sp.  gr.  1.026. 
3.  Cassia  budsticks:  yield  of  essential  oil  1.64 
per  cent.;  aldehyde  in  oil  92  per  cent.;  sp.  gr. 
1.046.  4.  Cassia  leaves,  leaf-stalks,  and  young 
twigs  mixed:  yield  of  essential  oil  0.77  per 
cent. ;  aldehyde  in  oil  93  per  cent. ;  sp.  gr.  1.055. 
Zeller  states  that  oil  of  cassia  is  heavier,  less 
liquid,  and  sooner  rendered  turbid  by  cold, 
and  that  in  the  Ceylon  oil,  iodine  dissolves 
rapidly,  with  a  considerable  increase  of  heat, 
and  the  production  of  a  tough  residue,  like  an 
extract,  while  in  oil  of  cassia  the  reaction  is 
slow,  quiet,  and  with  little  heat,  and  the  residue 
is  soft  or  liquid. 

When  exposed  to  the  air,  the  oil  absorbs  oxy- 
gen, and  is  slowly  converted  into  cinnamic  acid, 
two  distinct  resins,  and  water.  Of  the  two 
resins,  one  is  soluble  both  in  hot  and  in  cold 
alcohol ;  the  other  readily  in  the  former,  but 
sparingly  in  the  latter.  Cinnamic  acid,  CoHsOs, 
is  colorless,  crystalline,  sourish,  volatilizable, 
slightly  soluble  in  water,  readily  dissolved  by 
alcohol,  and  convertible  by  nitric  acid  with 
heat  into  benzoic  acid.  It  is  sometimes  seen  in 
crystals  in  oil  of  cinnamon  which  has  been  long 
kept.  Like  benzoic  acid,  it  is  said  when  swal- 
lowed to  cause  the  elimination  of  hippuric  acid 
by  the  urine.  (J.  P.  C,  3e  ser.,  iii.  64.)  It 
may  be  obtained  by  distilling  the  balsam  of 
Tolu.  Oil  of  cinnamon  is  almost  wholly  con- 
verted by  nitric  acid,  slowly  added,  into  a  crys- 
talline mass,  producing  a  compound  of  the  oil 
and  the  acid.  These  several  facts  are  explained 
when  it  is  found  that  oil  of  cinnamon  contains 
from  75  to  90  per  cent,  of  cinnamic  aldehyde, 
CbIIsO,  which  by  moderate  oxidation  yields  the 
corresponding  cinnamic  acid,  C9H8O2,  but  by 
more  energetic  oxidation  yields  benzoic  acid,  Ct 
HeOa.  The  oil  has  been  produced  artificially  by 
Strecker  from  styrone,  a  derivative  from  styrax 
(see  Styrax),  and  more  recently  from  benzalde- 
hyde  and  acetaldehyde,  a  mixture  of  which  is 
saturated  with  hydrochloric  acid  gas,  when  a 
condensation  takes  place,  as  follows: 

CeHeCOH  +  CHsCOH  = 

CeHs.CH  :CH.CHO  +  H2O 
Ordinary  sodium  hydroxide  will  also  bring 
about  the  reaction  between  the  two  aldehydes, 
and  is  to  be  preferred  to  hydrochloric  acid  for 
this  purpose.  The  only  other  constituent  of 
the  cassia  oil  is  cinnamyl  acetate.  Ceylon  cin- 
namon oil,  on  the  other  hand,  is  said  to  contain 
some  eugenol  and  phellandrene  in  addition  to 
the  cinnamic  aldehyde. 

Assay  for  Cinnamic  Aldehyde.  U.  S.  (8th 
Rev.) — "  Introduce  into  a  flask  with  a  long  grad- 
uated neck  (cassia-flask),  by  means  of  a  meas- 
uring-pipette, 10  Cc.  of  the  Oil  of  Cinnamon, 
add  10  Cc.  of  a  30  percent,  solution  of  sodium 
bisulphite,  shake  the  flask,  and  heat  it  in  a 
water-bath  containing  boiling  water  until  the 
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contents  are  liquefied;  add  successive  portions 
(10  Cc  each)  of  the  bisulphite  solution,  shaking 
and  heating  as  before,  after  each  addition,  until 
the  flask  is  three-fourths  filled.  Continue  to 
heat  it  in  the  water-bath  until  the  odor  of  cin- 
namic  aldehyde  is  no  longer  perceptible,  cool 
the  flask  to  about  25°  C.  (77°  F.),  and  add 
enough  of  the  bisulphite  solution  to  raise  the 
lower  limit  of  the  oily  layer  to  the  zero  mark 
of  the  scale.  The  residual  liquid  should  not 
measure  more  than  2.5  Cc,  corresponding  to 
at  least  75  percent.,  by  volume,  of  cinnamic 
aldehyde."   U.S. 

Oil  of  cinnamon  is  said  to  be  frequently  adul- 
terated with  oil  of  cloves,  which,  according  to 
Ulex,  cannot  be  detected  by  the  odor  or  taste. 
Thus  sophisticated,  it  is  stated,  on  the  same 
authority,  to  evolve  a  very  acrid  vapor  when  a 
drop  is  heated  on  a  watch  glass,  to  swell  up 
and  evolve  red  vapors  if  treated  with  fuming 
nitric  acid,  to  remain  liquid  with  concentrated 
potassium  hydroxide,  and  to  assume  an  indigo- 
blue  color  when  ferrous  chloride  is  added  to 
its  alcoholic  solution,  none  of  which  reactions 
occur  with  pure  oil. 

Uses. — This  oil  has  the  cordial  and  carmina- 
tive properties  of  cinnamon,  without  its  astrin- 
gency,  and  is  much  employed  as  an  adjuvant 
to  other  medicines,  the  taste  of  which  it  corrects 
or  conceals,  while  it  conciliates  the  stomach. 
As  a  powerful  local  stimulant,  it  is  sometimes 
prescribed  in  gastrodynia,  flatulent  colic,  and 
gastric  debility.  Mitscherlich  found  six  drachms 
to  kill  a  moderate-sized  dog  in  five  hours,  and 
two  drachms  one  in  forty  hours.  Inflammation 
and  corrosion  of  the  gastro-intestinal  mucous 
membrane  were  observed  after  death. 

Dose,  one  to  three  minims  (0.06  to  0.2  Cc). 

Off.  Prep. — Acidum  Sulphuricum  Aromaticum, 
V.  8.;  Aqua  Cinnamomi,  U.  8.;  Spiritus  Cinna- 
momi,  U.  8.,  Br. 

OLEUM  COPAIB/E.  U.  S.,  Br. 

OIL  OP  COPAIBA 

(o'le-iini  co-pa'j-bae) 

"A  volatile  oil  distilled  from  Copaiba.  It 
should  be  kept  in  well-stoppered,  amber-colored 
bottles,  in  a  cool  place,  protected  from  light." 
U.  S.    "  The  oil  distilled  from  Copaiba."  Br. 

Oil  of  Copaiva  ;  Oleum  Balsami  Copalvae ;  Essence 
de  Copahu,  Fr. ;  Copaivaol,  O. 

The  oil  constitutes  from  one-third  to  one-half 
or  more  of  the  copaiba.  From  one  specimen  of 
recent  copaiba  as  much  as  80  per  cent,  has  been 
obtained.  (A.  J.  P.,  xxii.  289.)  It  is  prepared 
largely  by  the  application  of  steam  heat.  As 
it  first  comes  over  it  is  colorless,  but  the  later 
product  is  of  a  fine  greenish  hue.  By  redistil- 
lation it  may  be  rendered  wholly  colorless.  It 
has  the  odor  and  taste  of  copaiba,  a  neutral 
reaction,  boils  at  252°  to  256°  C.  (485.6°  to 
492.8°  F.),  solidifies,  partly  crystalline,  at 
— 15°  F.  (Gmelin),  is  soluble  in  ether  and  in 
an  equal  weight  of  absolute  aleohol.     The  oil 


consists  chiefly  of  caryophyllene,  a  sesquiter- 
pene, C15H24.  "A  colorless  or  pale  yellow 
liquid,  having  the  characteristic  odor  of  copaiba, 
and  an  aromatic,  slightly  bitter,  and  pungent 
taste.  Specific  gravity:  0.895  to  0.905  at  25° 
C.  (77°  F.),  increasing  with  age.  It  is  laevogy- 
rate.  Soluble  in  2  volumes  of  aleohol."  U.  S. 
"  Colorless  or  pale  yellow,  with  the  odor  and 
taste  of  copaiba.  Specific  gravity  0.900  to 
0.910.  It  turns  the  plane  of  a  ray  of  polarized 
light  to  the  left,  and  is  soluble  in  its  own  volume 
of  absolute  alcohol  (distinction  from  African 
copaiba  oil)."  Br.  From  its  want  of  oxygen, 
it  answers  even  better  than  naphtha  for  pre- 
serving potassium,  a  fact  first  observed  by 
Durand  of  Philadelphia.  It  dissolves  sulphur 
and  phosphorus. 

Its  effects  on  the  system  are  those  of  copaiba. 
From  the  experiments  of  C.  Mitscherlich,  it  is 
one  of  the  least  injurious  of  the  volatile  oils  to 
the  animal  system,  six  drachms  of  it  having 
been  introduced  into  the  stomach  of  a  rabbit 
without  causing  death.  Externally  it  produces 
much  less  irritation  than  does  oil  of  turpentine. 
It  may  be  used  for  the  same  purposes  as 
copaiba. 

Dose,  five  to  fifteen  minims  (0.3  to  0.9  Cc). 

OLEUM  CORIANDRI.  U.  S.,  Br. 

OIL  OF  CORIANDER 

(6'le-um  co-rj-an'drl) 

"A  volatile  oil  distilled  from  Coriander.  It 
should  be  kept  in  well-stoppered,  amber-colored 
bottles,  in  a  cool  place,  protected  from  light." 
U.  S.  "  The  oil  distilled  from  Coriander  Fruit." 
Br. 

Essence  de  Coriandre,  Fr.;  Korianderol,  G. 

This  oil  may  be  obtained  by  distillation  with 
water  from  the  bruised  fruit  in  the  manner 
directed  in  the  U.  S.  Phann.  1870  for  volatile 
oils.  The  average  yield  of  oil  from  coriander 
grown  in  different  countries  is  from  0.2  to  1  per 
cent.  It  is  pale  yellow  and  colorless,  and  has 
the  characteristic  odor  and  taste  of  coriander, 
and  a  neutral  reaction.  Its  sp.  gr.  is  from 
0.863  to  0.878  at  25°  C.  (77°  F.),  V.  S.,  and  its 
boiling  point  302°  F.  It  is  an  oxygenated  oil, 
consisting  chiefly  of  a  compound,  coriandrol, 
CioHisO.  According  to  Semmler  (Ber.  d.  Chem. 
Ges.,  24,  206),  coriandrol  boils  between  194° 
and  198°  C,  is  optically  dextrogyrate,  and 
has  a  sp.  gr.  of  0.8679  at  20°  C.  Coriandrol  is 
now  known  as  dextrogyrate  linalool.  Schimmel  & 
Co.  (Schim.  Rep.,  April,  1892)  have  also  found 
in  coriander  oil  about  5  per  cent,  of  dextro- 
pinene.  The  characteristic  odorous  principle 
or  principles  are  unknown.  It  is  officially  de- 
scribed as  "  a  colorless  or  slightly  yellow  liquid, 
having  the  characteristic,  aromatic  odor  of 
coriander,  and  a  warm,  spicy  taste.  Specific 
gravity:  0.863  to  0.878  at  25°  C.  (77°  F.).  It 
should  be  soluble  in  3  volumes  of  70  percent, 
alcohol;    also  soluble  in  all  proportions  in  80 
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percent,  and  90  percent,  alcohol.  It  is  dextro- 
gyrate, the  angle  of  rotation  varying  from  +7° 
to  +14°  in  a  100  Mm.  tube,  at  a  temperature 
of  25°  C.  (77°  F.)."  U.  S.  "  Colorless  or  pale 
yellow,  having  the  odor  and  flavor  of  the  fruit. 
Specific  gravity  0.870  to  0.885.  If  1  cubic 
centimetre  of  the  Oil  be  mixed  with  3  cubic 
centimetres  of  alcohol  (70  per  cent.),  a  clear 
solution  results  (absence  of  oil  of  turpentine 
and  added  terpenes)."  Br.  Oil  of  coriander  is 
extensively  adulterated  with  colorless  rectified 
oil  of  orange,  which  can  be  detected  by  its  in- 
solubility in  90  per  cent,  alcohol,  in  which  pure 
coriander  oil  dissolves  in  every  proportion; 
equal  parts  of  oil  of  orange  and  90  per  cent, 
alcohol  make  a  turbid  mixture.  (A.  J.  P.,  Sept. 
1878.)  The  oil  has  the  medicinal  properties 
of  the  fruit,  and,  like  the  aromatic  oils  gen- 
erally, may  be  used  to  cover  the  taste  or  cor- 
rect the  nauseating  or  griping  properties  of 
other  medicines.  It  has  the  great  advantage  of 
being  more  stable  and  retaining  its  agreeable 
odor  longer  than  any  other  oil  of  its  class. 

Dose,  three  minims  (0.2  Cc). 

Off.  Prep. — Confectio  Sennae.  U.  B.;  Spiritus 
Aurantii  Compositus,  U.  <S".;  Syrupus  Sennae, 
/         .  Br. 

OLEUM  CUBEB/E.  U.  S.,  Br. 

OIL  OF  CUBEB 

(6'le-um  cii-l>f''l>:i') 

"A  volatile  oil  distilled  from  Cubeb.  It 
should  be  kept  in  well-stoppered,  amber-colored 
bottles,  in  a  cool  place,  protected  from  light." 
U.  S.     "  The  oil  distilled  from  Cubebs."    Br. 

Oleum  Cubebarum :  OH  of  Cnbeba;  Iluile  volatile 
(Essence)   de  C'ubebe,  t'r. ;  Kubebenol,   (J. 

The  oil  is  obtained  from  cubeb  by  grinding 
the  berries,  and  then  distilling  with  water. 
From  ten  pounds  Sehonwald  procured  eleven 
ounces  of  oil,  and  this  result  very  nearly  coin- 
cides with  the  experiments  of  Christ ison,  who 
obtained  7  per  cent.;  but  by  better  methods  of 
distillation  10  to  18  per  cent,  have  been  ob- 
tained. When  recently  distilled  from  the  fruit, 
the  oil  is  somewhat  greenish,  becoming  yellowish 
by  age,  but  when  carefully  redistilled  it  is 
colorless.  It  has  the  odor  of  cubeb,  a  warm, 
aromatic,  camphoraceous  taste,  and  a  neutral 
reaction,  is  of  a  consistence  approaching  that 
of  almond  oil,  is  lighter  than  water,  having 
the  sp.  gr.  0.920  (0.910  to  0.930,  Br.),  and 
when  exposed  to  the  air  is  said  to  thicken  with- 
out losing  its  odor.  It  is  soluble  in  an  equal 
weight  of  alcohol.  It  is  described  in  the  U. 
S.  P.  (8th  Rev.)  as  follows:  "A  colorless, 
pale  green,  or  yellow  liquid,  having  the  char- 
acteristic odor  of  cubeb,  and  a  warm,  cam- 
phoraceous, aromatic  taste.  Specific  gravity: 
0.905  to  0.925  at  25°  C.  (77°  F.).  An  alcoholic 
solution  of  Oil  of  Cubeb  is  neutral  to  litmus 
paper.  It  is  laevogyrate,  the  angle  of  rotation 
varying  from  — 25b*to  — 40°  in  a  100  Mm.  tube, 


at  a  temperature  of  25°  C.  (77°  F.)."  U.  S. 
The  oil  consists  chiefly  of  sesquiterpenes  which 
distil  over  between  250°  C.  and  280°  C,  one- 
of  which  is  cadinene,  C15H24,  with  some  dipen- 
tene,  and  probably  pinene  or  camphene.  Upon 
standing,  it  sometimes  deposits  rhomboidal  pris- 
matic crystals  of  a  stearopten.  This  camphor 
of  cubeb  has  the  formula  C15H26O,  is  fusible 
at  from  66°  to  68°  C,  and  volatilizes  without 
change  at  from  148°  to  150°  C.  According  to 
Schmidt,  it  does  not  pre-exist  in  the  cubeb,  but 
is  formed  by  the  prolonged  action  of  the  air. 
(J.  P.  C,  Juin,  1875.)  The  oil  has  the  aro- 
matic properties  of  cubeb,  but  it  is  probably 
not  the  sole  active  ingredient,  as  it  is  much  less 
pungent  than  the  fluidextract  or  the  oleoresin. 
It  may,  however,  often  be  advantageously  sub- 
stituted for  the  powder,  the  dose  to  be  gradually 
increased  until  its  effects  are  obtained,  or  until 
it  proves  offensive  to  the  stomach.  It  may  be 
given  suspended  in  water  by  means  of  sugar, 
in  the  form  of  emulsion,  or  enclosed  in  cap- 
sules of  gelatin. 

Dose,  five  to  fifteen  minims   (0.3  to  0.9  Cc). 

OLEUM  ERIGERONTIS.  U.  S. 

OIL  OF  ERIOERON   [Oil  of  Fleabane] 

(6'le-iim  e-ri£-e-ron'tis) 

"A  volatile  oil  distilled  from  the  fresh,  flower- 
ing herb  of  Erigeron  canadensis  Linne  ( Earn. 
Compotita).     It  should  be  kept  in  well-stop- 
pered, unber-oolored  bottles,  in  a  cool  pi 
protected  iron)  light."    U.  S. 

(il.um    KrlRorontls  Canadensis.   U.  /?.   1870;   Oil   of 
da     Fleabane;     Baaence    d'Erlgeroo,    J'r. ;    Erlg- 
eronOL  O. 

Oil  of  erigeron  is  limpid,  of  a  light  straw 
color,  a  peculiar,  aromatic,  persistent  odor,  and 
a  characteristic  taste.  By  exposure  it  becomes 
darker  and  thicker.  Its  reaction  is  neutral. 
It-  Bp.  gr.  is  about  0.850,  increasing  with  age 
(C855  to  0.890,  Schim.  Rep.).  It  consists 
chieflv  of  dextrogyrate  limonene,  together  with 
some* terpineol.  (A.  J.  P.,  1893,  420.)  It  is 
officially  described  as  "  a  pale  yellow,  limpid 
liquid,  rapidly  becoming  darker  and  thicker 
by  age  and  exposure  to  the  air,  having  a 
peculiar,  aromatic,  persistent  odor,  and  an  aro- 
matic, slightly  pungent  taste.  Specific  gravity: 
0.845  to  0.865  at  25°  C.  (77°  P.).  Soluble  in 
an  equal  volume  of  alcohol  (distinction  from 
oil  of  fireweed  derived  from  Erechthites  hie- 
raci folia  Rafinesque  (Fam.  Composites)  and 
from  oil  of  turpentine).  It  is  dextrogyrate, 
the  angle  of  rotation  being  about  +50°  in  a 
100  Mm.  tube,  at  a  temperature  of  25°  C. 
(77°  F.)."  U.  S.  When  distilled  without 
water,  it  comes  over  colorless,  and  a  little 
rasinous  matter  is  left  behind,  probably  re- 
sulting from  the  oxidation  of  one  or  both  of 
the  constituent  oils.  It  is  readilj'  soluble  in 
alcohol.  It  is  slowly  reddened  by  potassium 
hydroxide,    combines    with    iodine   without    ex- 
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plosion,  is  instantly  decomposed  by  sulphuric 
acid,  and  is  acted  on  by  strong  nitric  acid, 
slowly  at  ordinary  temperatures,  but  with  heat 
explosively.  (Procter,  A.  J.  P.,  xxvi.  502.) 
The  plant  yields  0.2  to  0.4  per  cent,  of  oil. 
When  exposed  to  the  air,  the  oil  darkens  and 
rapidly  resinifies.  For  an  account  of  the  dif- 
ference in  properties  between  this  oil  and  that 
from  Erechthites  hieracifolia,  see  a  paper  by 
Albert  M.  Todd,  A.  J.  P.,  1887,  p.  302. 

It  was  first  brought  into  notice  by  the 
so-called  eclectic  physicians,  who  use  it  in 
diarrhoea,  dysentery ,  and  the  hemorrhages,  and 
certainly  it  is  a  very  valuable  remedy  in  hcemop- 
tysis  when  there  is  no  fever  or  other  marked 
evidence  of  constitutional  irritation.  As  long 
ago  as  1854  it  was  commended  highly  by  E. 
Wilson  in  uterine  hemorrhage,  while  J.  W. 
Moorman  speaks  of  it  most  highly  in  all  forms 
of  hemorrhage,  in  diarrhoea  of  debility,  in 
dysentery  after  sufficient  evacuation  of  the 
stomach  and  bowels,  and  especially  in  hemor- 
rhage from  the  bowels  during  typhoid  fever. 
(Am.  J.  M.  S.,  Oct.  1865,  p.  396.)  It  prob- 
ably acts  like  the  oil  of  turpentine  as  a  haemo- 
static, but  is  much  less  irritant  and  stimulating. 

Dose,  ten  minims  to  half  a  fluidrachm  (0.6 
to  1.8  Cc),  repeated  every  hour  or  two. 

OLEUM  EUCALYPTI.  U.  S.,  Br. 

OIL  OF  EUCALYPTUS 

(6'le-um  eu-ca-lyp'ti ) 

"A  volatile  oil  distilled  from  the  fresh  leaves 
of  Eucalyptus,  rectified  by  steam  distillation, 
and  yielding,  when  assayed  by  the  process 
given  below,  not  less  than  50  percent.,  by 
volume,  of  cineol  (eucalyptol).  It  should  be 
kept  in  well-stoppered,  amber-colored  bottles, 
in  a  cool  place,  protected  from  light."  U.  S. 
"  The  oil  distilled  from  the  fresh  leaves  of 
Eucalyptus  Globulus,  Labill.,  and  other  species 
of  Eucalyptus."  Br. 

Oil  of  Eucalyptus  Globulus;  Huile  volatile  (Es- 
sence) de  Eucalyptus,  Fr.  Cod.;  Eucalyptusol,  O.; 
Esencia  de  eucalipto,  Sp. 

Various  species  of  the  genus  Eucalyptus, 
grown  in  Australia  and  Algeria,  yield  vola- 
tile oils  in  sufficient  quantity  to  be  commer- 
cial products.  Probably  the  most  important  of 
these  plants  are  the  E.  amygdalina,  whose  vola- 
tile oil  was  at  one  time  supposed  to  be  destitute 
of  eucalyptol,  but  has  been  shown  by  Gilde- 
meister  (Ph.  Ztg.,  1888)  to  contain  that  prin- 
ciple, and  to  have  phellandrene  for  its  chief 
constituent;  E.  odorata,  the  oil  of  which  is 
affirmed  to  be  extremely  rich  in  eucalyptol, 
but  to  contain  no  phellandrene;  and  E.  oleosa. 
the  oil  of  which  is  stated  to  be  so  rich  in 
eucalyptol  that  at  a  low  temperature  it  becomes 
pasty.  Under  these  circumstances  the  revisers 
of  the  U.  8.  Pharm.  acted  very  properly  in 
rejecting  all  those  oils  which  contain  enough 
phellandrene  to  respond  to  the  sodium  nitrite 


test.  Oil  of  eucalyptus  is  officially  described 
as  "  a  colorless  or  pale  yellow  liquid,  having 
a  characteristic,  aromatic,  somewhat  campho- 
raceous  odor,  and  a  pungent,  spicy,  and  cooling 
taste.  Specific  gravity:  0.905  to  0.925  at  25° 
C.  (77°  F.).  Soluble,  in  all  proportions,  in 
alcohol;  also  soluble  in  3  volumes  of  70  per- 
cent, alcohol.  Its  alcoholic  solution  should  be 
neutral  to  litmus  paper.  It  is  dextrogyrate, 
the  angle  of  rotation  being  not  more  than 
+10°  in  a  100  Mm.  tube,  at  a  temperature 
of  25°  C.  (77°  F.).  If  2  Cc.  of  the  oil  be 
mixed  with  4  Cc.  of  glacial  acetic  acid,  and  3 
Cc.  of  a  saturated,  aqueous  solution  of  sodium 
nitrite  be  gradually  added,  the  mixture,  when 
gently  stirred,  should  not  form  crystals  of 
phellandrene  nitrite  (absence  of  eucalyptus 
oils  containing  much  phellandrene)."  U.  S. 
"Specific  gravity  0.910  to  0.930.  It  should 
not  rotate  the  plane  of  a  ray  of  polarized 
light  more  than  10°  in  either  direction  in 
a  tube  100  millimetres  long,  and  it  should 
become  semi-solid  on  being  stirred,  when  cold, 
with  a  third  or  half  its  volume  of  phosphoric 
acid  of  commerce  of  specific  gravity  1.750 
(presence  of  a  due  proportion  of  cineol). 
If  to  1  cubic  centimetre  of  the  Oil  there  be 
added  2  cubic  centimetres  of  glacial  acetic  acid 
and  2  cubic  centimetres  of  a  saturated  aqueous 
solution  of  sodium  nitrite,  the  mixture,  when 
gently  stirred,  should  not  form  a  crystalline 
mass  (exclusion  of  eucalyptus  oils  containing 
much  phellandrene)."    Br. 

Assay  for  Cineol. — "  Introduce  into  a  beaker 
a  solution  prepared  by  dissolving  10  Cc.  of 
Oil  of  Eucalyptus  in  50  Cc.  of  purified  petro- 
leum benzin;  immerse  the  beaker  in  a  freezing 
mixture  and  add  phosphoric  acid,  drop  by  drop, 
with  constant  stirring,  until  the  white  magma 
of  cineol  phosphate  formed,  begins  to  assume 
a  yellowish  or  pinkish  tint;  then  transfer  the 
magma  to  a  force  filter,  wash  it  with  cold 
purified  petroleum  benzin,  and  then  dry  it  by 
pressure  between  two  porous  plates.  Transfer 
the  precipitate  (cineol  phosphate)  to  a  narrow 
graduated  cylinder,  and  add  warm  water,  which 
will  cause  separation  of  the  cineol.  The 
volume,  in  cubic  centimeters,  of  the  sepa- 
rated oil,  multiplied  by  10,  represents  the 
volume  percent,  of  cineol  (eucalyptol).  This 
should  correspond  to  the  properties  and  tests 
given  under  Eucalyptol."  U.  S.  Eudesmol, 
C10H16O  (possibly  a  ketone),  is  the  name 
given  to  a  crystalline  camphor  obtained  from 
the  oil  from  E.  piperita;  H.  G.  Smith  and 
R.  T.  Baker  isolated  this  product,  and  later 
H.  G.  Smith  read  a  paper  upon  it  before  the 
Royal  Society  of  New  South  Wales.  It  proved 
to  be  isomeric  with  camphor,  but  chemically 
it  is  shown  to  have  its  oxygen  atom  combined 
in  a  different  way.  Power  has  modified  the 
test  for  phellandrene  so  as  to  make  it  more 
delicate.  According  to  his  directions,  1  Cc.  of 
the  oil  is  mixed  with  5  Cc.  of  petroleum  benzin. 
1  or  2  Cc.  of  a  concentrated  solution  of 
sodium  nitrite  added,  and  subsequently  glacial 
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acetic  acid  added,  a  drop  or  two  at  a  time, 
with  vigorous  agitation  after  each  addition. 
If  phellandrene  is  present  in  any  considerable 
amount,  its  crystalline  nitrosite,  CioHie(NO) 
NO2,  will  separate  from  the  benzin  solution. 
It  contains  cymene,  C10H14,  pinene,  C10H16, 
and  eucalyptol  (or  cineol),  CioHisO.  Schim- 
mel  &  Co.  also  state  (  Ber.  d.  Chem.  Ges., 
April,  1888)  that  they  have  obtained  several  of 
the  aldehydes  of  the  fatty  series,  notably 
valeraldehyde,  and  probably  butyraldehydc  and 
capronaldehyde,  in  their  distillation  of  the  oil 
from  Eucalyptus  Globulus.  The  medicinal 
value  of  the  oil  of  eucalyptus  has  been  be- 
lieved to  depend  upon  the  eucalyptol  present 
in  it,  but  we  have  no  definite  knowledge  as  to 
the  physiological  action  of  phellandrene,  and 
it  may  well  be  that  the  phellandrene  oils  act 
similarly  to  the  eucalyptol.  As  eucalyptol  is 
now  official,  it  may  be  preferred  by  the  prac- 
titioner as  being  of  definite  strength  and  char- 
acter, the  percentage  of  eucalpytol  even  in  the 
best  oils  varying  considerably. 

Dose,  ten  to  fifteen  minims  (0.6  to  0.9  Cc), 
best  administered  in  capsules. 

Off.  Prep. — Ungucntum  Eucalypti,  Br. 

OLEUM  F(ENICULI.  U.  S. 

OIL  OF  FENNEL 

(6'le-um  fue-nlc'u-li ) 

"A  volatile  oil  distilled  from  Fennel.  It 
should  be  kept  in  well-stoppered,  amber-colored 
bottles,  in  a  cool  place,  and,  if  it  has  partly 
or  wholly  solidified,  it  should  be  completely 
liquefied  by  warming  and  then  well  shaken 
before  being  dispensed."  U.  S. 

Huile  volatile  de  Fenoull.  Fr.  Cod. ;  Essenop  de 
Fenoull,   Fr. ;   Oleum    Foenlcull,    P.    G.;   Fenchelol.    G. 

Fennel  seeds  yield  about  2.5  per  cent.,  or, 
according  to  Zeller,  from  3.4  to  3.8  per  cent., 
of  oil.  That  used  in  this  country  is  imported. 
"A  colorless  or  pale  yellow  liquid,  having  the 
characteristic,  aromatic  odor  of  fennel,  and 
a  sweetish,  mild,  and  spicy  taste.  Specific 
gravity:  0.953  to  0.973  at  25°  C.  (77°  P.). 
Soluble  in  an  equal  volume  of  alcohol,  the 
solution  being  neutral  to  litmus  paper;  also 
soluble  in  10  volumes  or  less  of  80  percent,  al- 
cohol. An  alcoholic  solution  of  Oil  of  Fennel 
is  neutral  to  litmus  paper,  and  is  not  colored 
by  the  addition  of  a  drop  of  ferric  chloride 
T.S.  (absence  of  some  volatile  oils  containing 
phenols).  When  tested  according  to  the  follow- 
ing methods,  the  congealing  point  of  Oil  of 
Fennel  should  not  be  below  5°  C.  (41°  F.). 
Transfer  about  10  Cc.  of  the  Oil  to  a  test-tube 
placed  in  a  freezing  mixture;  insert  a  ther- 
mometer at  once  into  the  oil,  and  allow  it  to 
remain  undisturbed  until  its  temperature  has 
fallen  to  about —5°  C.  (23°  F.).  Induce  crys- 
tallization either  by  rubbing  the  inner  wall  of 
the  test-tube  with  the  thermometer  or  by  the 
addition    of   a    particle    of   solid    anethol,    and 


stir  continuously  during  the  solidification  of 
the  Oil.  The  highest  temperature  reached 
during  the  crystallization  is  regarded  as  the 
congealing  point."  U.  S.  It  congeals  below 
50°  F.  into  a  crystalline  mass,  separable  by 
pressure  into  a  solid  and  a  liquid  portion,  the 
former  heavier  than  water,  and  less  volatile 
than  the  latter,  which  rises  first  when  the  oil  is 
distilled.  It  contains  d-pinene,  phellandrene, 
dipentene,  fenchone,  CioHieO  (a  liquid  ketone), 
and  anethol,  CioHiaO  (a  phenol-ether  forming 
a  white  solid  melting  at  21°  C),  (see  Oleum 
Anisi),  the  latter  usually  in  amounts  of  about 
60  per  cent.  (Power's  Catalogue  of  Essential 
Oils,  1894.)  Schimmel's  Report  for  April, 
1897,  mentions  limonene  as  also  at  times  present 
as  a  constituent.  Umney  finds  that  Japanese 
oil  contains  about  75  per  cent,  of  anethol  and 
10  per  cent,  of  fenchone,  besides  terpenes. 
(Proc.  A.  Ph.  A.,  1897,  516.)  There  is  reason 
to  believe  that  much  of  the  commercial  oil  is 
adulterated  with  oil  from  which  the  anethol 
or  crystalline  constituent  has  been  separated; 
the  official  solidifying  point  not  below  5° 
C.  (41°  F.)  should  be  required.  Fliickiger 
states  (Pharm.  Chem.,  2d  ed.,  1888,  422)  that 
it  contains  more  hydrocarbon  than  oil  of  anise, 
and  notably  that  from  Nimes,  in  Southern 
France,  contains  much  less  anethol,  and  hence 
has  a  milder  and  sweeter  taste.  As  found  in 
commerce,  therefore,  the  oil  of  fennel  is  not 
uniform,  and  a  specimen  examined  by  Mont- 
gomery did  not  congeal  at  — 5.5°  C.  (22°  F.). 
(  Sec  Oleum  Anisi.)     It  is  slightly  dextrogyrate. 

Dose,  three  to  five  minims   (0.2  to  0.3  Cc). 

Off.  Prep. — Aqua  Fceniculi,  U.  8.;  Pulvis 
Olycyrrhizse  Compositu9,  U.  8.;  Spiritus  Juniperi 
(  ompositus,   U.  S. 

OLEUM  GAULTHERI/E.  U.  S.,  Br.  Add. 

OIL  OF  OAULTHER1A  [Oil  of  Winter  green] 

(6'le-um  gaul-the'rl-se) 

"A  volatile  oil  distilled  from  the  leaves  of 
Gaultheria  procumbens  Linne  (Fam.  Erica- 
ceae), rectified,  if  necessary,  by  steam  distilla- 
tion. It  should  be  kept  in  well-stoppered, 
amber-colored  bottles,  in  a  cool  place,  protected 
from  light."    U.  S. 

Oil  of  Teaberry,  Oil  of  Partridge-berry  ;  Hulle  vola- 
tile (Essence)  de  Winter-green,  Fr.  Cod.;  Essence  de 
Gaultherie,   Fr.;   Wlntergrdnol,   Bergthee81,    G. 

The  volatile  oil  of  gaultheria  is  largely  ob- 
tained in  the  United  States  by  distillation  of 
the  plant.  It  probably  does  not  exist  in  the 
plant,  but  is  formed  by  a  reaction  between 
water  and  a  neutral  principle  analogous  to 
amygdalin,  to  which  Procter  has  given  the 
name  of  gaultherin.  {A.  J.  P.,  xv.)  This 
substance,  which  was  called  by  Schneegans 
betulase,  probably  exists  in  all  the  numerous 
plants  which  yield  methyl  salicylate  on  distilla- 
tion. The  oil  occurs  in  various  of  our  native 
plants,  and  has  been  detected  in  Polygala 
paucifolia,  Spircea  Ulmaria,  Spircea  lobata,  and 
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Gaultheria  chiogenes.  T.  E.  de  Vrij  found 
it  in  considerable  proportion  in  the  Gaultheria 
leucocarpa  and  G.  punctata,  plants  which  are 
abundant  in  the  volcanic  regions  of  Java  (A. 
J.  P.,  1879);  while  Bourquelot  {C.  R.  S.  B., 
in.  1896)  detected  it  in  Monotropa  Hypopitys, 
in  Polygala  Senega,  and  in  other  species  of 
Polygala.  (See  also  A.  J.  P.,  1898,  412.) 
Much  of  the  commercial  oil  of  wintergreen 
is  obtained  from  Betula  lenta. 

Oil  of  gaultheria  when  freshly  redistilled 
is  nearly  colorless,  but  as  found  in  commerce 
has  a  brownish-yellow  or  reddish  color.1  "A 
colorless  or  almost  colorless  liquid,  having  a 
characteristic,  strongly  aromatic  odor,  and  a 
sweetish,  warm,  and  aromatic  taste.  Specific 
gravity:  1.172  to  1.180  at  25°  C.  (77°  F.). 
Boiling  point:  218°  to  221°  C.  (424.4°  to 
429.8°  F.).  It  is  slightly  laevogyrate,  up  to 
—1°  in  a  100  Mm.  tube,  at  25°  C.  (77°  F.). 
In  other  respects  it  has  the  same  properties 
as,  and  conforms  to  the  reactions  and  tests 
given  under,  Methylis  Salicylas."  U.  S.  It 
is  stated  to  have  been  largely  adulterated  with 
chloroform.  This  and  other  impurities  are  to 
be  detected  by  a  comparison  of  the  specific 
gravities  and  boiling  points,  or  by  fractional 
distillation.  It  is  readily  soluble  in  alcohol. 
When  heated  to  about  80°  C.  (176°  F.),  the 
oil  should  not  yield  a  colorless  distillate  having 
the  characteristics  of  chloroform  or  of  alcohol 
(A.  J.  P.,  1873,  p.  521).  Another  distinguishing 
property  is  that  in  aqueous  solution  it  gives 
a  purple  color  with  ferric  salts.  Oil  of  sassa- 
fras may  be  detected  by  the  separation  of  a 
deep-red  resinous  mass  on  treatment  with  nitric 

1  Distillation  of  Oil  of  Gaultheria. — Isaac  Edward 
Leonard  states  that  oil  of  wintergreen,  first  made  in 
Luzerne  County,  Pa.,  in  1863,  has  since  been  distilled 
there  in  large  quantities.  The  entire  plant  is  em- 
ployed, and  It  gives  the  greatest  yield  during  the 
months    of   July    and    August. 

The  still  is  generally  a  wooden  box.  about  eight 
feet  long,  four  feet  wide,  four  feet  high,  with  a 
copper  bottom  and  stayed  with  bolts.  The  head  of 
the  still  is  copper,  and  connecting  with  this  is  a 
circular  worm  of  the  same  material  or  of  tin,  placed 
in  a  barrel.  The  still  being  filled  with  wintergreen 
to  within  about  twelve  inches  of  the  top.  a  suffi- 
cient quantity  of  water  is  added,  and  this  is  allowed 
to  macerate  from  ten  to  twelve  hours.  The  fire  being 
started,  the  distillation  commences,  and  continues 
for  about  eight  hours ;  but  during  the  first  two  or 
three  hours  ninety  per  cent,  of  the  oil  has  passed 
over.  For  collecting  the  distillate,  most  of  the  dis- 
tillers use  a  wide-mouthed  bottle,  fitted  with  a 
large  cork  having  two  holes.  A  small  funnel  is  put 
into  one  of  the  holes,  so  that  the  beak  is  below 
the  shoulder  of  the  receiving  vessel,  and  connected 
with  the  other  hole  is  a  suitable  pipe  forming  an 
outlet.  The  oil  and  the  water  separate,  the  oil 
going  to  the  bottom,  and  the  water  passes  into  a 
larger  receptacle,  where  it  is  reserved  for  a  subse- 
quent operation    f  cohobation). 

Occasionally  the  oil  is  very  highly  colored,  and 
the  wholesale  dealers  have  three  ways  of  "  cleaning 
It, — redistillation,  filtration.  and  decolorization. 
The  oil  to  be  decolorized  is  put  into  a  bottle,  crys- 
tals of  citric  acid  are  added,  and  the  whole  is  allowed 
to  stand,  agitating  occasionally,  until  the  oil  is 
colorless,  or  nearlv  so.  On  experimenting  with  nine 
quarts  of  wintergreen  fruit,  the  author  found  it  con- 
tained one  and  one-half  drachms  of  oil.  In  ex- 
perimental distillation  he  found  that  the  lower 
specific  gravitv  is  due  to  the  separating  of  the  oil 
from  the  water  too  quickly,  and  that  the  higher 
specific  gravitv  is  obtained  by  letting  the  distillate 
stand  for  twentv-four  to  forty-eight  hours  before 
separating  the  oil  from  the  water.  (A.  J.  P.,  1884, 
p.   264.) 


acid  in  the  cold.  Japanese  oil  of  camphor 
and  other  light  volatile  oils  used  as  adulterants 
can  be  detected  by  simply  dropping  the  sus- 
pected oil  in  water;  if  pure,  it  sinks  in  a 
few  seconds;  if  adulterated,  some  minutes  are 
required.  Procter  proved  that  oil  of  gaul- 
theria has  acid  properties  and  contains  salicylic 
acid.  (See  Salix.)  Cahours  confirmed  this, 
and  stated  that  one-tenth  of  the  oil  consists  of 
a  peculiar  hydrocarbon,  which  he  called  gauV- 
therilene,  and  the  remaining  nine-tenths  of 
methyl  salicylate  or  the  methyl  ester  of  sali- 
cylic acid,  CH3.C7H5O3.  A  product  having  the 
properties  of  the  latter  compound  was  ob- 
tained by  distilling  a  mixture  of  methyl  alco- 
hol, salicylic  acid,  and  sulphuric  acid.  {A.  J. 
P.,  xiv.  211,  xv.  241.)  Trimble  and  Schroeter 
(Ibid.,  1889,  398)  found  that  the  amount  of 
the  hydrocarbon  gaultherilene  was  much  less 
than  that  stated  by  Cahours, — in  fact,  only 
0.3  per  cent.  By  analysis  and  vapor  density 
determination  they  fixed  its  formula  as  C15H24, 
but  they  state  that  it  may  consist  of  a  solid 
and  a  liquid  portion.  Power  and  Kleber 
(Fritzsche  Bros.  Circ,  No.  7)  assert  that  this 
hydrocarbon  belongs  to  the  paraffin  series,  and 
state  that  it  is  probably  triacontane,  C30H62. 
They  also  find  in  the  oil  an  aldehyde  or  ketone, 
with  an  odor  like  cenanthic  aldehyde,  an 
apparently  secondary  alcohol.  CsHi60,  and  an 
ester,  C14H24O2.  To  the  alcohol  and  the  ester 
are  attributed  the  characteristic  odor  of  the  oil. 
True  oil  of  gaultheria  contains  about  99  per 
cent,  of  methyl  salicylate.  Artificial  oil  of 
wintergreen  is  now  extensively  manufactured 
and  used  instead  of  the  natural  oil.  For  a 
process  by  H.  T.  Thayer,  see  A.  J.  P.,  1895, 
244.    (See  Methylis  Salicylas,  p.  778.) 

Uses. — Oil  of  gaultheria  is  largely  used  on 
account  of  its  pleasant  flavor;  it  may,  however, 
be  employed  as  a  substitute  for  salicylic  acid 
with  excellent  results.  One  hundred  and  sixty- 
nine  grains  of  the  oil  contain  one  hundred  and 
fifty-two  grains  of  methyl  salicylate,  and  are 
therefore  equivalent  to  one  hundred  and  thirty- 
eight  grains  of  salicylic  acid.  An  elaborate 
research  by  H.  C.  Wood  (T.  G.,  vol.  ii.  p.  76) 
proved  that  this  drug  acts  physiologically 
like  salicylic  acid.  When  taken  in  moderate 
amounts  it  is,  like  that  acid,  broken  up  in  the 
system  and  eliminated  as  salicyluric  acid,  etc. 
It  is  capable  of  causing  fatal  poisoning.  Half 
an  ounce  produced  in  a  boy  severe  vomiting, 
purging,  epigastric  pain,  hot  skin,  frequent 
pulse,  slow  and  labored  respiration,  and  dulness 
of  hearing;  the  boy  recovered.  (Medical  Ex- 
aminer, N.  S.,  viii.)  Two  ounces  caused  in 
an  adult,  intense  sweating,  violent  uncheckable 
diarrhoea,  rapid  and  very  irritable  pulse,  in- 
tense itching,  and  death  from  exhaustion  in 
forty-one  hours.  (N.  Y.  M.  R.,  vol.  lviii.) 
A  woman  survived  after  having  taken  half 
an  ounce  (N.  Y.  M.  J.,  1875),  but  the  same 
amount  has  caused  death  (Ibid.,  1867). 

Dose,  fifteen  to  thirty  minims  (0.9  to  1.8 
Cc). 
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Off.  Prep. — Emulsum  Olei  Morrkuae,  U.  8.; 
Emulsum  Olei  Morrhuse  cum  Hypophosphitibus, 
U.  8.;  Liquor  Antisepticus,  U.  S.;  Spiritus  Gaul- 
theriae,  U.  S.;  Syrupus  Sarsaparillae  Compositus, 
U.  8. 

OLEUM  GOSSYPII  SEMINIS.  U.  S. 

COTTON  SEED  OIL 

(o'le-um  gos-syp'M  sem'j-nls) 

"A  fixed  oil  expressed  from  the  seeds  of 
Gossypium  herbaceum  Linne,  or  of  other 
species  of  Gossypium  (Fam.  Malvaceae),  and 
subsequently  purified.  It  should  be  kept  in 
well-closed    containers."    U.  S. 

Oleum  Gossypii ;  Cotton  Oil  ;  Iluile  de  Sentences  de 
cotonnier,    Fr.;    Baumwollsamenol,    Cottonol,    O. 

This  fixed  oil  has  no  other  medicinal  proper- 
ties than  those  of  a  bland  neutral  oil,  and  has 
been  introduced  especially  on  account  of  its 
use  in  official  liniments.  The  amount  of  cotton 
seed  crushed  in  1905,  according  to  the  census 
report,  was  3,308,930  tons,  and  (he  production 
of  crude  cotton  seed  oil  amounted  to  132,051  .SOI 
gallons,  valued  ;;t  $31,011,906.  Of  this  pro- 
duction, about  one-fourth  goal  into  the  manu- 
facture of  "compound  lard"  and  "  eottolenc," 
a  still  larger  amount  is  exported  as  cotton 
seed  oil,  and  the  remainder  is  used  in  admix- 
ture with  drying  oils  and  lor  soap  stock.  The 
oil  cake  is  largely  exported  to  England,  where  it 
is  used  as  food  for  cattle,  and  the  oil  to 
France,  Italy,  and  other  olive  growing  coun- 
tries of  Europe,  whence  much  of  it  returns  to 
us  mixed  with  olive  oil.  The  exportation  of 
cotton  seed  oil  for  1903  amounted  to  35. 0412, 994 
gallons,  valued  at  $14,211,244;  lor  1901  to 
29,014,417  gallons,  valued  at  $10,717,280.  For 
a  description  of  the  process  of  extinct  ion,  see 
A.  J.  P.,  1806,  42;  also  L898,  497. 

This  oil  is  obtained  by  expression  from  the 
seeds  previously  deprived  of  their  shells.  In 
this  state  they  yield  two  gallons  of  oil  to  the 
bushel.  As  first  obtained,  it  is  thick  and  tur- 
bid, but  it  deposits  a  portion  of  its  impurities 
on  standing.  Besides  this  crude  oil,  there  are 
three  varieties  in  commerce,  more  or  less 
purified,  recognized  as  the  clarified,  the  refined, 
and  the  winter  bleached.  The  last  mentioned 
is  of  a  pale  straw-color,  a  mild  peculiar  odor, 
and  a  bland  sweetish  taste,  not  unlike  that 
of  almond  oil.  The  oil  is  used  in  the  prepara- 
tion of  woolen  cloth  and  morocco  leather,  and 
for  oiling  machinery.  It  has  been  found  to  be 
an  excellent  substitute  for  almond  and  olive 
oils  in  most  pharmaceutical  preparations  in 
which  they  are  employed,  but  it  does  not 
answer  well  in  the  formation  of  lead  plaster. 
Citrine  ointment  carefully  prepared  with  it, 
too  great  heat  being  avoided,  retains  a  rich 
orange  color  and  proper  unctuous  consistence. 

Properties. — If  is  officially  described  as  "  a 
pale  yellow,  oily  liquid,  without  odor,  and  hav- 
ing a  bland,  nut-like  taste.  Specific  gravity: 
0.915  to  0.921  at  25°  C.  (77°  F.).     Very  spar- 


ingly soluble  in  alcohol,  but  readily  soluble  in 
ether,  chloroform,  or  carbon  disulphide.  On 
cooling  the  Oil  to  a  temperature  below  12°  C. 
(53.6°  F.),  particles  of  solid  fat  will  separate. 
At  about  0°  to  —5°  C.  (32°  to  23°  F.),  the  Oil 
becomes  nearly  or  quite  solid.  If  sulphuric 
acid  (specific  gravity  1.6  to  1.7)  be  added  to 
the  Oil,  preferably  diluted  with  carbon  disul- 
phide, a  reddish-brown  color  is  rapidly  pro- 
duced. If  6  Gm.  of  the  Oil  be  thoroughly 
shaken  in  a  test-tube  for  about  ten  minutes 
with  a  mixture  of  1.5  Gm.  of  nitric  acid  and 
0.5  Gm.  of  water,  then  heated  in  a  bath  of 
boiling  water  for  not  more  than  fifteen  min- 
utes, the  Oil  will  assume  an  orange  or  reddish- 
brown  color,  and  after  standing  for  twelve 
hours  at  the  ordinary  temperature,  will  form  a 
semi-solid  mass.  If  5  Cc.  of  the  Oil  be  thor- 
oughly shaken  in  a  test-tube  with  5  Cc.  of 
an  alcoholic  solution  of  silver  nitrate  (made  by 
dissolving  0.1  Gm.  of  silver  nitrate  in  10  Cc. 
of  alcohol  and  adding  2  drops  of  nitric  acid), 
and  if  the  mixture  be  heated  for  about  five 
minutes  on  a  water-bath,  the  Oil  will  assume 
a  red  or  reddish-brown  color.  If  2  Cc.  of  the 
Oil  be  mixed  in  a  test-tube  with  2  Cc.  of  equal 
volumes  of  amyl  alcohol  and  carbon  disulphide 
containing  1  percent,  of  sulphur  in  solution, 
and  the  test-tube  be  immersed  to  one-third  or 
one-half  its  depth  in  boiling  salt  water,  a  red 
color  will  develop  in  from  ten  to  (ifleen  min- 
utes. Cotton  Seed  Oil  saponified  by  alcoholic 
potassium  hydroxide  T.S.  should  show  a  sapon- 
ification value  of  from  191  to  19(5  (see  Part 
III.  Test  No.  99).  If  0.3  Gm.  of  Cotton  Seed 
Oil  be  dissolved  in  10  Cc.  of  chloroform,  in  a 
250  Cc.  bottle  or  flask,  and  25  Cc.  of  a  mixture 
of  equal  volumes  of  alcoholic  iodine  T.S.  and 
alcoholic  mercuric  chloride  T.S.  added,  and  if, 
alter  standing  for  four  hours  protected  from 
the  lijrht,  20  Cc.  of  potassium  iodide  T.S.  be 
introduced,  and  the  mixture  diluted  with  50 
Cc.  of  water,  on  titrating  the  excess  of  iodine 
with  tenth-normal  sodium  thiosnlphate  V.S. 
an  iodine  value  of  not  less  than  102  nor  more 
than  108  should  be  obtained  (see  Part  III, 
Test   No.  51)."    U.  S. 

Cotton  seed  oil  has  been  examined  by  A. 
Adrian!  (Chem.  News,  Jan.  7,  1805,  p.  5). 
The  product  of  the  expressed  seeds  is  from 
15  to  IS  per  cent.  In  its  impure  state  it  is 
dark  reddish-brown,  not  quite  clear,  and  con- 
taminated with  mucilage  and  albumen.  When 
boiled  with  an  alkaline  solution,  crude  cotton 
seed  oil  is  saponified,  and  the  resultant  soap 
rapidly  oxidizes  on  exposure  to  air,  with  pro- 
duction of  a  fine  purple  or  violet-blue  colora- 
tion.1    This  reaction  is  characteristic  of  crude 

1  "  Cotton  seed  blue "  is  stated  by  Kuhlmann  to 
have  the  composition  Ci7H2«04.  It  Is  amorphous, 
readily  destroyed  by  oxidizing  agents,  insoluble  in 
water,  diluted  acids,  and  alkalies,  soluble  in  alcohol 
and  ether.  The  unoxidized  coloring  matter  of  cotton 
seed  oil  has  also  been  investigated  by  .1.  Longmore, 
who  finds  it  to  be  a  pungent,  golden-yellow  product, 
which  dyes  fabrics  very  well,  the  color  being  perfectly 
fast  on  wool  and  silk.  (Allen,  Com.  Org.  Anal.,  2d 
ed.,  1887,  p.  113.) 
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cotton  seed  oil.  The  sp.  gv.  of  the  crude  oil 
varies  from  0.928  to  0.930;  that  of  the  refined 
oil,   from   0.922   to  0.926. 

The  oil  is  clarified  by  first  boiling  it  with 
water,  to  separate  the  mucilage,  and  then  heat- 
ing it  with  a  weak  solution  of  sodium  hy- 
droxide, which  combines  with  the  coloring 
matter  and  saponifies  a  part  of  the  oil.  The 
mixture  becomes  filled  with  black  flocks,  which 
deposit  on  standing  and  leave  the  oil  but 
slightly  colored.  The  loss  in  refining  is  usually 
from  4  to  1\  per  cent.,  but  occasionally 
amounts  to  12  or  15.  As  this  oil  is  much  used 
for  adulterating  olive  oil,  tests  to  distinguish 
it  are  very  desirable.  The  tests  most  depended 
upon  are  those  with  an  alcoholic  solution  of 
silver  nitrate  (Bechi's  test)  and  with  a  mixed 
solution  of  amyl  alcohol  and  carbon  disulphide 
containing  1  per  cent,  of  dissolved  sulphur 
(Halphen's  test).  These  are  given  in  the  offi- 
cial tests. 

Dose,  two  to  six  fluidrachms  (7.5  to  22.5  Cc). 

Off.  Prep. — Linimentum  Ammoniae,  U.  S.; 
Linimentum  Camphorae,  U.  S. 

OLEUM  HEDEOM/E.  U.  S. 

OIL  OF  HEDEOMA  [Oil  of  Pennyroyal] 

(6'Ie-um  hed-e-G'mae) 

"A  volatile  oil  distilled  from  the  leaves  and 
flowering  tops  of  Hedeoma.  It  should  be  kept 
in  well-stoppered,  amber-colored  bottles,  in  a 
cool  place,  protected  from  light."    XI.  S. 

Essence  de  H£deoma,  Essence  de  Pullot  ame"riealne, 
Fr.;    Pennyroyalbl,    Amerikanisches    Poleiol,    Q. 

This  oil,  though  analogous  in  properties  to 
the  oil  of  European  pennyroyal,  is  derived 
from  a  distinct  plant  {Hedeoma  pulegioides) , 
peculiar  to  North  America.  "A  pale  yellow, 
limpid  liquid,  having  a  characteristic,  pungent, 
mint-like  odor  and  taste.  Specific  gravity: 
0.920  to  0.935  at  25°  C.  (77°  F.).  It  should 
form  a  clear  solution  with  2  volumes  or  more 
of  70  percent,  alcohol.  It  is  dextrogyrate,  the 
angle  of  rotation  varying  from  about  +18° 
to  +22°  in  a  100  Mm.  tube,  at  a  temperature 
of  25°  C.  (77°  F.)."  U.  S.  Its  chemical  com- 
position was  investigated  by  E.  Kremers  (A. 
J.  P.,  1887,  p.  535)  and  F.  W.  Franz  (Ibid,, 
1888,  p.  161).  Each  of  them  found  a  body  of 
the  composition  CioHisO,  boiling  at  217°  to 
218°  C.  (constituting,  according  to  Franz, 
about  33  per  cent,  of  the  oil).  For  this  the 
name  hedeomol  was  proposed.  Franz  also 
found  a  body  of  the  composition  C10H17O,  boil- 
ing at  220°  to  225°  C,  and  constituting  12 
per  cent,  of  the  oil;  likewise  a  body  of  the 
composition  C6H12O,  boiling  at  165°  to  170° 
C,  and  constituting  about  0.7  per  cent,  of  the 
oil.  Both  investigators  found  formic  and 
acetic  acids,  and  Kremers  considers  isoheptoic 
acid  also  to  be  present.  Beckmann  and 
Pleissner  (Ann.  Ch.  Ph.,  262,  p.  1)  found  in 
American  as  well  as  in  Spanish  and  Algerian 
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pennyroyal  oil  a  ketone,  C10H16O,  to  which  they 
gave  the  name  of  pulegone.  This  compound 
forms  with  hydroxylamine  an  oxime,  C10H16NO 
H.HaO,  crystallizing  in  beautiful  needles  melt- 
ing at  157°  C,  and  with  hydrogen  bromide  a 
crystalline  compound  melting  at  40.5°  C.  The 
two  compounds  of  the  formula  CioHisO,  dis- 
covered by  Kremers  (Ph.  Rund.,  ix.  p.  130), 
are  also  ketones  and  yield  corresponding  oximes. 
The  oil  may  be  used  as  a  remedy  in  flatulent 
colic  and  sick  stomach,  to  correct  the  operation 
of  nauseating  or  griping  medicines.  It  is  also 
much  employed  as  a  domestic  remedy  in  amen- 
orrhaza. 

Dose,  two  to  ten  minims    (0.12  to  0.6  Cc). 

OLEUM  JUNIPERI.  U.  S.,  Br. 

OIL  OF  JUNIPER 

( 6'le-um   j  u-nlp'e-rl ) 

"A  volatile  oil  distilled  from  the  fruit  of 
Juniperus  communis  Linne  (Fam.  Coniferce). 
It  should  be  kept  in  well-stoppered,  amber- 
colored  bottles,  in  a  cool  place,  protected  from 
light."  U.  S.  "  The  oil  distilled  from  the  full- 
grown  unripe  fruit  of  Juniperus  communis, 
Linn."  Br. 

Oleum  Fructus  (vel  Baccse)  Juniperi ;  Oil  of 
Juniper  Berries;  Huile  volatile  (Essence)  de  Geni^vre, 
Fr. ;  Oleum  Juniperi,  P.  G. ;  Wacnholderol,  Wach- 
holderbeerol,   G.;  Essenza  di  ginepro,  It. 

The  proportion  of  oil  which  juniper  berries 
afford  is  stated  very  differently  by  different 
authors.  Trommsdorff  obtained  1  per  cent. 
The  highest  quantity  given  in  the  table  of  Re- 
cluz  is  2.34,  the  lowest  0.31  per  cent.  Zeller 
gives  as  the  product  of  the  fresh  ripe  fruit 
1.3  per  cent.,  of  that  a  year  old  0.86  per  cent. 
The  berries  are  most  productive  when  bruised. 
The  oil  of  juniper  consumed  in  this  country 
is  brought  from  Europe,  and  is  believed  to  be 
procured  chiefly  from  the  tops  of  the  plant, 
being  sold  for  a  price  which  is  altogether 
incompatible  with  the  idea  that  it  is  prepared 
from  the  fruit  alone.  "A  colorless,  faintly 
green  or  yellow  liquid,  having  the  charac- 
teristic odor  of  juniper,  and  a  warm,  aro- 
matic, somewhat  terebinthinate  and  slightly 
bitter  taste.  Specific  gravitv:  0.860  to  0.880 
at  25°  C.  (77°  F.).  Soluble  in  10  volumes 
of  90  percent,  alcohol."  U.  S.  "Specific 
gravity  0.865  to  0.S90.  The  Oil  is  soluble, 
with  slight  turbidity,  in  4  times  its  own  volume 
of  a  mixture  of  equal  parts  of  absolute  alcohol 
and  alcohol  (90  per  cent.)."  Br.  According 
to  Fliickiger  (Pharm.  Chem.,  2d  ed.,  18S8, 
402),  it  is  composed  essentially  of  two  hydro- 
carbons, the  more  abundant  of  which,  boiling 
at  160°  C,  has  been  shown  by  Wallach  to  be 
pinene,  CioHie.  Above  175°  C.  another  oil 
is  obtained,  which  seems  to  be  cadinene,  C15H24. 
It  also  contains  a  small  amount  of  an  ester 
to  which  the  peculiar  juniper-like  odor  and  taste 
was  supposed  to  be  due,  but  this  cannot  be  the 
case,   as  the  odor  persists   after  the  complete 
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saponification  of  the  small  amount  of  ester. 
Juniper  camphor  is  also  present,  its  melting 
point  is  165°  C.  to  166°  C.  Oil  of  turpentine 
is  often  fraudulently  added,  but  may  be  de- 
tected by  the  specific  gravity  of  the  mixture 
being  less  than  that  of  the  unadulterated  oil 
of  juniper. 

The  oil  is  stimulant,  carminative,  and  diuretic, 
and  is  very  useful  in  combination  with  other 
remedies  in  debilitated  dropsical  cases.  To  it 
Holland  gin  owes  its  peculiar  flavor  and 
diuretic     power. 

Dose,  five  to  fifteen  minims  (0.3  to  0.9  Cc), 
which  may  be  considerably  increased.1 

Off.  Prep. — Spiritus  Juniperi,  U.  8.,  Br.;  Spir- 
itus  Juniperi  Compositus,  V.  8. 

OLEUM  LAVANDUL/E.  Br. 

OIL  OF  LAVENDER 

(6'le-um   la-van'du-lse) 

"The  oil  distilled  from  the  flowers  of  La- 
vandula vera,  DC."  Br. 

Iluile  volatile  de  Lavande  officinale,  Fr.  Cod. ; 
Essence  de  Lavande,  Fr. ;  Oleum  Lavandula;,  P.  G.; 
Lavandeldl,  (!.;  Essenza  dl  lavanda,  It.;  Esencla 
de  espliego,  Sp. 

This  oil  is  usually  distilled  from  the  flowers 
and  flower  stems  conjointly,  though  of  finer 
quality  when  obtained  from  the  former  ex- 
clusively. (See  the  next  article,  Oleum  Lavan- 
dula Florum.)  Dried  lavender  flowers  are 
said  to  yield  from  1  to  1.5  per  cent,  of  oil. 
According  to  Zeller,  the  fresh  flowers  yield 
1.03,  the  dried  4.3,  the  whole  fresh  herb  in 
flower  0.76  per  cent.  It  is  stated  that  the 
lavender  produced  by  an  acre  of  ground  under 
cultivation  will  vield  from  10  to  12  pounds 
of  the  oil.  (P.  /.,  1864,  p.  257.)  The  oil  is 
very  fluid,  of  a  lemon-yellow  color,  with  the 
fragrance  of  the  flowers  and  an  aromatic, 
burning  taste.  That  met  with  in  commerce 
has  the  sp.  gr.  0.898  at  68°  F.,  which  is  re- 
duced to  0.877  by  rectification  (Berzelius),  or 
0.886  (Buignet).  It  is  laevogyrate.  Accord- 
ing to  Brande,  the  sp.  gr.  of  the  oil  obtained 
from  the  whole  herb  is  0.9206.  Alcohol  of 
0.830  dissolves  oil  of  lavender  in  all  propor- 
tions, that  of  0.877  only  42  per  cent.  (Berzel- 
ius.) Proust  states  that  when  allowed  to 
stand  in  imperfectly  stoppered  bottles  it  lets 
fall  a  crystalline  deposit,  which  often  amounts 
to  one-fourth  of  its  weight.  This  has  been 
found  by   Dumas   to  have  the   same   point  of 

1  Antiseptic  Catgut. — Kocher  of  Berne,  stated 
that  a  very  fine  antiseptic  catgut  may  be  made  by 
first  soaking  the  catgut  for  24  hours  in  pure  oil  of 
juniper,  and  then  immediately  transferring  it  to 
alcohol  of  95  per  cent.,  in  which  it  is  preserved 
under  tension,  being  wound  (tightly  stretched)  upon 
a  flat  reel  about  10  inches  long.  If  the  gut  be 
placed  for  a  day  in  glycerin  before  it  Is  laid  in  the 
alcohol,  it  will  become  more  pliable.  The  gut  must 
be  cut  at  the  point  of  turning  the  edges  of  the 
reel,  and  for  this  reason  the  latter  is  chosen  of  such 
a  size  that  the  cut  pieces  of  catgut  shall  be  of  the 
proper  length.  (A7.  R..  1881,  p.  270.)  The  catgut 
must  be  preserved  in  closed  containers. 


volatilization  and  the  same  composition  as  true 
camphor,  but  to  differ  in  the  total  want  of 
rotatory  power.  It  is  said  that  the  portion 
of  oil  first  distilled  is  most  fragrant,  and  is 
often  kept  separate,  and  sold  at  a  higher  price. 
"  Pale  yellow  or  nearly  colorless,  with  the  fra- 
grant  odor  of  the  flowers,  and  a  pungent  bitter 
taste.  Specific  gravity  not  below  0.885.  It 
should  dissolve  in  3  times  its  volume  of  alco- 
hol (70  per  cent.)."  Br.  The  principal  con- 
stituent is  an  alcohol,  CioHisO,  identical  with 
the  linalool  discovered  by  Semmler  in  linaloe 
oil.  This  alcohol  boils  at  from  197°  to  199° 
C,  and  has  a  sp.  gr.  of  0.869  at  20°  C.  Be- 
sides linalool,  lavender  oil  contains  linalyl  ace- 
tate (from  30  to  45  per  cent,  in  the  oil  from 
French  flowers,  and  from  7  to  10  per  cent,  in 
the  oil  from  English  flowers),  the  butyric  ester 
of  the  same  alcohol,  geraniol,  a  very  small 
amount  of  cineol,  and  traces  of  a  sesquiterpene. 

Oil  of  Spike  is  procured  from  the  broad 
leaved  variety  of  lavender  which  grows  wild 
in  Europe,  the  Lavandula  Spica  of  De  Cava- 
nilles.  Its  odor  is  less  fragrant  than  that  of 
common  oil  of  lavender,  and  is  somewhat 
analogous  to  that  of  oil  of  turpentine,  with 
which  it  is  said  to  be  often  adulterated.  It  is 
used  by  artists  in  the  preparation  of  varnishes. 
The  oil  of  spike  contains  about  30  per  cent,  of 
cineol  and  but  small  quantities  of  esters. 
Fluckiger  states  {A.  J.  P.,  1885,  p.  132)  that 
from  Lavandula  vera  80,000  to  100,000  kilo- 
grammes of  oil  are  produced  at  Grasse  every 
year,  and  from  Lavandula  Spica  20,000  to  25, 
000  kilogrammes.  It  is  used  chiefly  as  a  per- 
fume, though  possessed  of  carminative  and 
stimulant  properties,  and  sometimes  useful  in 
-;  of  nervous  languor  and  headache. 

Dose,  from  one  to  five  minims  (0.06  to  0.3 
Cc). 

Off.  Prep. — Linimentum  Camphorae  Ammonia- 
tum,  Br.;  Spiritus  Lavandulae,  Br.;  Tinctura 
Lavandulae  Composita,  Br. 

OLEUM  LAVANDUL/E   FLORUM.  U.  S. 

[OIL  OF  LAVENDER  FLOWERS 

(o'le-um  la-van'du-lae  iio'rum) 

"A  volatile  oil  distilled  from  the  fresh  flower- 
ing tops  of  Lavandula  officinalis  Chaix  (Fam. 
Labiata).  It  should  be  kept  in  amber-colored, 
well-stoppered  bottles,  in  a  cool  place,  pro- 
tected from  light."    U.  S. 

This  superior  kind  of  oil  of  lavender  has  been 
introduced  into  the  Pharmacopoeia  because  it 
was  desirable  that  an  inferior  sort  should  not 
be  used  in  the  preparations  into  whose  com- 
position it  enters.  The  properties  of  the  oil  are 
noticed  in  the  preceding  article.  It  is  offi- 
cially described  as  "  a  colorless  or  yellow  liquid, 
having  the  fragrant  odor  of  lavender  flowers, 
and  a  pungent  and  slightly  bitter  taste.  Specific 
gravity:  0.880  to  0.892  at  25°  C.  (77°  F.).  It 
is  soluble  in  3  parts  of  70  percent,  alcohol. 
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When  the  oil  is  shaken  with  water  in  a  narrow 
graduated  cylinder,  its  volume  should  not  be 
diminished  (absence  of  alcohol)."  U.  S. 

Dose,  one  to  six  minims  (0.06  to  0.4  Cc). 

Off.  Prep. — Linimentum  Saponis  Mollis,  U.  8.; 
Spiritus  Ammoniae  Aromaticus,  U.  8.;  Spiritus 
Lavandulae,  U.  8.;  Tinctura  Lavandulae  Com- 
posita,  U.  8.;  Unguentum  Diachylon,  U.  8. 

OLEUM  LIMONIS.  U.  S.,  Br. 

OIL  OP  LEMON 

(6'le-um  lj-mo'nis) 

"A  volatile  oil  obtained  by  expression  from 
fresh  Lemon  Peel,  yielding,  when  assayed  by 
the  process  given  below,  not  less  than  4  per- 
cent, of  aldehyde,  calculated  as  citral.  It 
should  be  kept  in  well-stoppered,  amber-colored 
bottles,  in  a  cool  place,  protected  from  light." 
U.  S.  "  The  oil  obtained  from  fresh  Lemon 
Peel."  Br. 

Oleum  Limonum ;  Huile  volatile  de  Citron,  Fr. 
God.;  Essence  de  Citron,  Fr.;  Oleum  Citri,  P.  G.; 
Citronenol,  O. ;  Olio  de  limone,  It.;  Esencia  de  limon, 
Sp. 

The  exterior  rind  of  the  lemon  abounds  in  a 
volatile  oil,  which,  being  contained  in  distinct 
cells,  may  be  separated  by  simple  expression. 
The  rind  is  first  grated  from  the  fruit,  and  then 
submitted  to  pressure  in  a  bag  of  fine  cloth. 
The  oil  thus  obtained  is  allowed  to  stand  till  it 
becomes  clear,  when  it  is  decanted,  and  kept  in 
stoppered  bottles.  By  a  similar  process,  the 
oil  called  by  the  French  huUe  de  cedrat  is  pro- 
cured from  the  citron.  (See  Oleum  Bergamottce, 
Part  II,  and  Limonis  Succus.)  These  oils  may 
also  be  obtained  by  distillation,  but  thus  pro- 
cured, though  clearer,  and,  in  consequence  of 
the  absence  of  mucilage,  less  liable  to  change  on 
keeping,  they  have  less  of  the  peculiar  flavor  of 
the  fruit,  and  the  mode  by  expression  is  gen- 
erally preferred.  A  third  method  of  separating 
the  oil,  used  in  Calabria  and  Sicily,  is  to  put 
the  grated  rind  into  hot  water  and  skim  off  the 
oil  as  it  rises  to  the  surface.  (A.  J.  P.,  1868, 
p.  27.)  The  method  employed  to  obtain  the 
finest  oil  is,  however,  that  known  as  the  ecuelle 
process.  The  ecuelle  is  an  instrument  usually 
made  of  tinned  copper,  bowl-shaped,  and  armed 
with  concentric  rows  of  short  spikes.  Attached 
to  the  bottom  of  the  bowl  is  a  hollow  handle, 
closed  at  the  bottom.  This  acts  as  a  reservoir 
for  the  oil  as  the  fruit  is  rubbed  by  the  work- 
men over  the  sharp  teeth.  The  oils  are  brought 
from  Italy,  Portugal,  or  Southern  France. 

The  oils  of  lemons  and  oranges,  as  well  as 
those  of  the  other  Aurantiaeese,  will  keep  indefi- 
nitely upon  admixture  with  a  small  proportion 
of  alcohol  (one  ounce  to  a  pound  of  the  oil).1 
When   wanted    for   use,    a   quantity   of   water 

1  Spiritus  Limonis.  U.  S.  1890,  Spirit  of  Lemon. 
[Essence  of  Lemon.] — "  Oil  of  Lemon,  fifty  cubic 
centimeters  [or  1  fluldounce,  331  minims]  ;  Lemon 
Peel,  freshly  grated,  fifty  grammes  [or  1  ounce  av., 
334   grains]  ;   Deodorized    Alcohol,    a   sufficient   quan- 


equal  to  that  of  alcohol,  added  to  the  mixture, 
will  unite  with  the  alcohol,  and  subside,  leaving 
the  oil  free  of  the  alcohol  for  all  practical  pur- 
poses. (Carl  Friih,  A.  J.  P.,  1871,  201.)  The 
great  extent  of  the  production  and  export  of 
Sicilian  and  Calabrian  essential  oils  (lemon, 
orange,  bergamot,  etc.)  may  be  seen  from  the 
Italian  official  statistics,  according  to  which  the 
number  of  trees  producing  in  1896  was  17,084, 
569,  yielding  3,337,000,000  fruits.  Of  these 
1,897,000,000  were  exported,  leaving  1,439,555, 
000  fruits  for  home  consumption  inclusive  of 
those  used  in  the  manufacture  of  essences. 
(Sehim.  Rep.,  Oct.  1897,  23.) 

Properties. — Oil  of  lemon  is  "  a  pale  yellow, 
limpid  liquid,  having  the  fragrant  odor  of 
lemon,  and  an  aromatic,  somewhat  bitter  taste." 
U.  S.  As  commonly  procured,  it  is  yellow,  but 
by  distillation  it  is  rendered  colorless,  and,  if 
three-fifths  only  are  distilled,  its  sp.  gr.  is  re- 
duced to  0.847  at  71°  F.  "Specific  gravity: 
0.851  to  0.855  at  25°  C.  (77°  F.).  It  is  dex- 
trogyrate; its  optical  rotation  should  not  be 
less  than  +60°  in  a  100  Mm.  tube,  at  a  tem- 
perature of  25°  C.  (77°  F.).  The  angle  of 
rotation  of  the  first  10  percent,  of  oil  obtained 
by  fractional  distillation  should  not  differ  more 
than  2°  from  that  of  the  original  Oil."  U.  S. 
"  Specific  gravity  0.857  to  0.860.  It  should  ro- 
tate the  plane  of  v\  ray  of  polarized  light  not 
less  than  59°  to  the  right  in  a  tube  100  milli- 
metres long;  and  if  100  volumes  be  fractionally 
distilled,  the  10  volumes  first  collected  should  not 
produce  a  rotation  differing  by  more  than  2° 
from  that  produced  by  the  original  Oil."  Br. 

Assay  for  Citral.  U.  S.  (8th  Rev.).— "In- 
troduce into  a  counterpoised  150  Cc.  flask,  by 
means  of  a  pipette,  about  15  Cc.  of  Oil  of 
Lemon,  and  note  the  exact  weight ;  add  5  Cc.  of 
distilled  water  and  a  few  drops  of  phenol- 
phthalein  T.S.,  and  then  neutralize  the  liquid  ex- 
actly by  the  cautious  addition  of  tenth-normal 
sodium  hydroxide  V.S.  Add  25  Cc.  of  a  neu- 
tral solution  of  sodium  sulphite  (1  in  5),  and 
immerse  the  flask  in  a  water-bath  containing 
boiling  water.  From  a  burette  add,  as  needed, 
just  sufficient  half-normal  hydrochloric  acid 
V.S.  to  maintain  the  neutrality  of  the  mixture, 
keeping  the  flask  continuously  heated  and  fre- 
quently agitated,  and  adding  a  drop  or  two  of 
phenolphthalein  T.S.  When  a  permanent  con- 
dition of  neutrality  is  reached,  note  the  number 
of  cubic  centimeters  of  the  half-normal  hydro- 
chloric acid  V.S.  consumed.  Carry  out  a  blank 
test,  identical  with  the  foregoing,  except  that  the 
Oil  of  Lemon  is  omitted,  and  note  the  amount 
of  half-normal  hydrochloric  acid  V.S.  consumed. 
Subtract  the  number  of  cubic  centimeters  re- 


fit//, to  make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  390  minims].  Dissolve  the  Oil  of  Lemon 
In  nine  hundred  cubic  centimeters  [or  30  fluidounces. 
208  minims]  of  Deodorized  Alcohol,  add  the  Lemon 
Peel,  and  macerate  for  twenty-four  hoars.  Then  fil- 
ter through  paper,  and  add,  through  the  filter,  enough 
Deodorized  Alcohol  to  make  the  Spirit  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces,  390 
minims]."     U.  S.  1890. 

This  spirit   is  used  chiefly   for  flavoring  mixtures. 
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quired  in  the  blank  test  from  the  number  re- 
quired iu  the  original  test;  each  Ce.  of  this 
difference  corresponds  to  0.03802  Gm.  of  citral. 
To  find  the  percentage,  multiply  the  above 
difference  by  0.03802,  and  this  product  by  100, 
and  divide  bv  the  weight  of  the  Oil  of  Lemon 
taken."   U.  S. 

Oil  of  lemon  contains  a  small  amount  of 
pinene,  with  dextrogyrate  limonene,  about  7  to 
8  per  cent,  of  citral,  C10H16O,  an  aldehyde 
yielding  geraniol  upon  reduction,  and  a  small 
amount  of  citroneUal,  CioHisO,  also  an  alde- 
hyde. Of  these  the  citral  is  the  constituent  to 
which  the  oil  chiefly  owes  its  aroma  and  value. 
Umney  and  Swinton  (P.  J.,  1898,  196)  state 
that  citral,  citronellal,  and  an  ester  of  geraniol 
are  all  necessary  to  form  the  true  odor  of  oil 
of  lemon.  Citral  boils  under  normal  at- 
mospheric pressure  at  from  J2S°  to  229°  C. 
without  decomposition  if  pure,  and,  like  alde- 
hydes, forms  stable  compounds  with  alkaline 
bisulphites.  Schimmel  &  Co.  now  prepare  the 
citral  in  a  pure  slate,  and  recommend  its  use 
for  enriehing  the  ordinary  oil  of  lemon. 

Oil  of  lemon  is  often  adulterated  by  the  fixed 
oils  and  by  alcohol,  but  in  this  country  one  of 
the  most  frequent  sophistications  is  with  purified 
oil  of  turpentine,  which  is  difficult  of  detection 
from  its  similar  composition  and  specific  gravity. 
One  of  the  tests  for  the  presence  of  this  oil 
is  the  terebinthinate  odor  produced  when  the 
adulterated  oil  is  evaporated  from  heated 
paper;  the  official  quantitative  test  defining  the 
percentage  of  citral  will  be  of  service  in  de- 
tecting these  adulterations.  The  most  dan- 
gerous adulteration  of  oil  of  lemon  is  the 
of  citrene,  the  terpene  left  after  the  extraction 
of  citral  from  oil  of  lemon  which  has  been  used 
in  making  terpeneless  oil.  Oil  of  lemon  pro- 
cured by  expression  is  apt  to  let  fall  a  deposit 
and  to  undergo  chemical  change.  J.  S.  Cobb 
has  found  no  method  so  effectual  to  obviate 
this  result,  and  at  the  same  time  to  retain  un- 
impaired the  flavor  of  the  oil,  as  to  shake  it 
with  a  little  boiling  water  and  allow  the  mix- 
ture to  stand.  A  mucilaginous  matter  sepa- 
rates, and  floats  on  the  surface  of  the  water, 
from  which  the  purified  oil  may  be  decanted. 
{Ann.  Pharm.,  ii.  86.) 

Uses. — Oil  of  lemon  has  the  stimulant  prop- 
erties of  the  aromatics,  but  is  used  chiefly  to 
impart  flavor  to  other  medicines. 

Dose,  three  to  six  minims  (0.2  to  0.4  Co.). 

Off.  Prep. — Linimentum  Potassii  Iodidi  cum 
Sapone,  Br.;  Spiritus  Ammoniae  Aromaticus, 
U.  S.,  Br.;  Spiritus  Aurantii  Compositus,  U.  8.; 
Tinctura  Guaiaci  Ammoniata,  Br.;  Tinctura 
Valerianae  Ammoniata,  Br. 

OLEUM  LINI.  U.  S.,  Br. 

LINSEED  OIL  [Oil  of  Flaxseed] 

(6'le-um  li'ni) 

"A  fixed  oil  expressed  from  Linseed.  It 
should    be   kept   in    well-stoppered    containers. 


Linseed  Oil  which  has  been  '  boiled '  should 
not  be  used  nor  dispensed."  U.  S.  "  The  oil 
expressed  from  Linseed  at  ordinary  tempera- 
tures."   Br. 

Iluile  de  Semence  de  Lin,  Fr. ;  Oleum  Llui,  P.  6. ; 
Leinol,  Leinsanienijl,  G. ;  Olio  dl  lino,  It. ;  Aceite  de 
linaza,  Up. 

This  oil  is  obtained  by  expression  from  the 
seeds  of  Linum  usitatissimum,  or  common  flax, 
which,  according  to  Berjot,  contain  34  per  cent. 
{J.  P.  C,  Avril,  1863,  p.  277.)  In  its  prepara- 
tion on  a  large  scale,  the  seeds  are  usually 
roasted  before  being  pressed,  in  order  to  destroy 
the  gummy  matter  contained  in  their  coating. 
The  oil  is  thus  obtained  more  free  from  mucil- 
age, but  more  highly  colored  and  acrid,  than 
when  procured  by  cold  expression.  For 
medicinal  use,  therefore,  it  should  be  prepared 
without  heat,  and,  as  it  is  apt  to  become  rancid 
quickly  on  exposure,  it  should  be  used  as  soon 
after  expression  as  possible.  It  may,  however, 
be  rendered  sweet  again  by  agitation  with  warm 
water,  rest,  and  decantation.  It  is  said  to  be 
obtained  purer  and  in  larger  proportion  by 
treating  toe  crushed  seeds  with  carbon  disul- 
phide,  than  by  expression.    {A.  J.  P.,  xxvi.  'JO:").) 

Oil  of  flaxseed  is  "  a  yellowish,1  oily  liquid, 
having  a  peculiar  odor  and  a  bland  taste.  When 
exposed  to  the  air,  if  gradually  thickens,  darkens 
in  color,  and  acquires  a  strong  odor  and  taste; 
if  spread  in  a  thin  layer  on  a  glass  plate  and 
allowed  to  stand  in  a  warm  place,  it  is  grad- 
ually  converted   into   a   hard,   transparent    resin 

(absence  of  non-drying  oils).  Specific  gravity: 
0.925  to  0.935  at  25°  C.  (77°  F.).  It  does  not 
congeal  at  temperatures  above  — 20°  C.  ( — 4° 
P.),  It  is  soluble  iii  about  10  parts  of  absolute 
alcohol,  and  in  all  proportions  in  ether,  chloro- 
form, petroleum  benzin,  carbon  disulphide,  and 
oil  of  turpentine.  h  should  not  more  than 
slightly  redden  blue  lifmus  paper  previously 
moistened  with  alcohol  (limit  of  free  acid). 
The  Oil  should  be  completely  saponiflable  with 
alcoholic  potassium  hydroxide  T.S.,  and  the  re- 
sult ing  soap  should  be  completely  soluble  in 
wafer  without  leaving  an  oily  residue  (absence 
of  mineral  oils  and  rosin  oil).  If  2  Cc.  of  Ihe 
Oil  be  warmed  and  shaken  in  a  test-tube  with 
an  equal  volume  of  glacial  acetic  acid,  and  if 
to  this  mixture,  after  cooling,  1  drop  of  sul- 
phuric acid  be  added,  a  greenish  color  should 
be  produced  (a  violet  color  under  these  circum- 
stances indicates  the  presence  of  rosin  or  rosin 
oils).  Linseed  Oil  saponified  by  alcoholic  po- 
tassium hydroxide  T.S.  should  show  a  saponi- 

1  The  following  method  of  bleaching  flaxseed,  rape- 
seed,  and  poppyseed  oils  was  recommended  by  C. 
Puscher.  He  mixed  100  kilogrammes  of  the  oil 
with  2  kilogrammes  of  a  mixture  of  equal  weights 
of  sulphuric  acid  and  alcohol  of  96  per  cent. 
The  sulphuric  acid  mixes  uniformly  with  the  oil  ; 
the  mixture  soon  assumes  a  green  turbidness,  which 
afterwards  becomes  black,  and  in  24  or  48  hours 
the  liquid  becomes  clear  by  the  deposition  of  a 
black  sediment.  It  is  necessary  to  wash  the  oil 
with  hot  water,  to  separate  the  little  remaining 
acid.  Linseed  oil  in  bulk  shows  merely  a  yellowish 
tint ;  the  other  oils  mentioned  become  quite  colorless. 
(A.   J.    P.,   1873,    p.    110.) 
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fication  value  of  from  187  to  195  (see  Part  III, 
Test  No.  99).  If  0.15  Gm.  of  Linseed  Oil  be 
dissolved  in  10  Cc.  of  chloroform  in  a  250  Cc. 
flask,  and  25  Cc.  of  a  mixture  of  equal  volumes 
of  alcoholic  iodine  T.S.  and  alcoholic  mercuric 
chloride  T.S.  added,  and  if,  after  standing  for 
sixteen  hours  protected  from  the  light,  20  Cc. 
of  potassium  iodide  T.S.  be  introduced  and  the 
mixture  diluted  with  50  Cc.  of  water,  on  titrat- 
ing the  excess  of  iodine  with  teuth-normal 
sodium  thiosulphate  V.S.,  an  iodine  value  of 
not  less  than  170  should  be  obtained  (see  Part 
III,  Test  No.  51)."  U.  S.  "Viscid,  yellow, 
with  a  faint  but  distinct  odor,  and  bland  taste. 
Specific  gravity  0.930  to  0.910.  It  is  soluble  in 
10  parts  of  alcohol  (90  per  cent.),  and  in  Oil 
of  Turpentine.  It  gradually  thickens  by  ex- 
posure to  the  air,  forming,  when  spread  in  a 
thin  layer  on  glass,  a  hard  transparent  varnish. 
It  does  not  congeal  above  — i°  F.  ( — 20°  O." 
Br.  It  has  the  property  of  drying  or  becoming 
solid  on  exposure  to  the  air,  acquiring  during 
the  process  a  strong  odor  and  taste,  and  in- 
creasing as  much  as  12  per  cent,  of  its  weight, 
owing  to  the  formation  of  linoxyn  by  at- 
mospheric oxidation.  The  drying  property  re- 
sides in  a  constituent  which,  to  distinguish  it 
from  the  olein  of  the  non-drying  oils,  is  named 
linolein,  and  is  the  glyceride  of  Hnoleic  acid. 
Linseed  oil  contains  about  10  to  15  per  cent. 
of  glycerides  of  solid  fatty  acids  and  85  to 
90  per  cent,  of  liquid  slvcerides.  Hazura 
(J.  Soc.  Chem.  Ind.,  1888,  506)  states  that 
the  liquid  fatty  acids  consist  of  about  5  per 
cent,  of  oleic  acid,  C18H34O2,  15  per  cent,  of 
Hnoleic  acid,  C18H32O2,  65  per  cent,  of  isolino- 
lenic  acid,  C18H30O2,  and  15  per  cent,  of  lino- 
lenic  acid,  C18H30O2.  Boiled  with  litharge,  red 
lead,  manganese  dioxide,  and  other  so-called 
"  driers,"  it  absorbs  oxygen  still  more  rapidly, 
and  gains  14  per  cent,  in  weight.  Its  acrimony 
is  owing  to  the  presence  of  a  small  proportion 
of  an  acrid  oleoresin.  From  its  drying  prop- 
erty, it  is  useful  in  painting  and  in  making 
printers'  ink.  The  chief  adulteration  of  lin- 
seed oil  is  with  mineral  oils  and  rosin  oil.  For 
their  detection  see  official  tests  already  given. 

It  is  said  that  crude  cod  liver  oil  has  been 
used  for  the  adulteration  of  the  oil  of  flaxseed, 
especially  where  the  latter  is  intended  for  pre- 
paring printers'  ink.  Aug.  Morell  detects  the 
adulteration  by  the  following  method.  Take 
10  parts  by  weight  of  the  suspected  oil.  mix 
it  in  a  small  cylindrical  glass  tube  with  3  parts 
of  crude  nitric  acid,  agitate  the  mixture  well, 
and  allow  it  to  rest.  If  cod  liver  oil  be  present. 
the  oily  layer  at  top  will  assume  a  dark-brown 
to  blackish-brown  color,  while  the  acid  at  bot- 
tom will  vary  from  bright  orange  to  orange 
or  dark  yellow.  So  little  as  3  per  cent,  of  cod 
liver  oil  may  thus  be  detected.  If  the  flaxseed 
oil  be  pure,  it  will  become,  during  the  agitation, 
first  sea  green,  and  afterwards  dirty  greenish 
yellow,  the  acid  being  bright  yellow. 

Uses. — The  oil  is  laxative  in  the  dose  of  a 
fluidounce  (30  Cc),  but,  on  account  of  its  dis- 


agreeable taste,  is  seldom  given  internally.  It 
has,  however,  been  highly  recommended  as  a 
cure  for  piles,  in  the  dose  of  two  fluid- 
ounces  (60  Cc.)  of  the  fresh  oil  morning  and 
evening.  It  is  sometimes  added  to  purgative 
enemata.1 

Dose,  one  to  two  fluidounces  (30  to  60  Cc). 

Off.  Prep. — Ceratum  Resinae  Compositum, 
U.  8.;  Linimentum  Calcis.  U.  S.:  Liquor  Cresolia 
Compositus,  U.  <S'.y  Sapo  Mollis,  U.  8. 

OLEUM  MENTHA  PIPERITA.  U.  S., 
Br. 

OIL  OF  PEPPERMINT 

(o'le-uni  men'thae  pip-e-ri'tse ) 

"A  volatile  oil  distilled  from  the  fresh  or 
partly  dried  leaves  and  flowering  tops  of  Pep- 
permint, rectified  by  steam  distillation,  and 
yielding,  when  assayed  by  the  process  given 
below,  not  less  than  S  percent,  of  ester,  cal- 
culated as  menthyl  acetate,  and  not  less  than 
50  percent,  of  total  menthol  (free  and  as 
ester).  It  should  be  kept  in  well-stoppered, 
amber-colored  bottles,  in  a  cool  place,  protected 
from  light."  U.  S.  "The  oil  distilled  from 
fresh  flowering  peppermint,  Mentha  piperita, 
Sm."  Br. 

Huile  volatile  de  Menthe  polvree.  Fr.  Cod. ; 
Essence  de  Menthe  poivree.  Fr. :  Oleum  Mentha 
piperita,  P.  G. :  Pfefferminzol.  G. ;  Essenzia  di  menta. 
It.;   Esencia  de  menta   piperita,    Sp. 

Peppermint  varies  exceedingly  in  the  quan- 
tity of  oil  which  it  affords.  Four  pounds  of 
the  fresh  herb  yield,  according  to  Baume,  from 
a  drachm  and  a  half  to  three  drachms  of  the 
oil.  Zeller  gives  as  the  product  of  the  fresh 
herb,  from  0.37  to  0.6S  per  cent.,  of  the  dried 
1.11  per  cent.  The  yield  is  generally  less  than 
1  per  cent.  This  oil  is  largely  distilled  in  the 
States  of  Michigan.  Indiana,  and  New  York. 
For  a  valuable  account  of  its  method  of  pro- 
duction in  Michigan,  bv  A.  M.  Todd,  see 
.4.  J.  P.,  1888,  328.  The  oil  is  also  largely  pro- 
duced in  Japan.  (See  illustrated  paper, 
C.  D.,  1896,  601.)  Gildemeister  and  Hoff- 
mann (Aetherisehe  Oele,  p.  836)  estimate  the 
world's  production  of  peppermint  oil  at  1.5. 
000  kilos,  of  which  the  United  States  furnishes 
90,000  kilos,  and  Japan  70.000  kilos.     It  is  offi- 

1  Oiled  Paper. — A  substitute  for  waxed  cloth  for 
the  dressins  of  wounds  and  ulcers,  prepared  in  the 
following  manner  by  Gauthier  of  Geneva,  with 
flaxseed  oil,  has  been  hishly  recommended.  To  facil- 
itate its  drying.  3  liters  (about  6.4  pints)  of  the  oil  are 
boiled  for  "an  hour  or  two  with  30  grains  of  lead 
acetate,  30  srrains  of  litharge.  15  grains  of  yellow 
wax.  and  15  grains  of  turpentine.  Thus  prepared, 
the  oil  is  spread  upon  silk-paper  by  means  of  a  brush 
on  both  surfaces.  On  the  top  of  the  first  sheet 
another  is  then  placed  so  as  to  overlap  it  at  one 
corner.  The  lower  surface  of  the  second  sheet 
thus  becomes  impregnated  with  the  oil,  which  now 
requires  to  be  applied  only  to  the  upper.  Any  de- 
sired number  of  sheets  may  be  thus  successively 
superimposed.  They  are  then  separated,  and  - 
pended  in  a  drying  apartment,  attached  to  a 
by  means  of  hooks  or  pins.  When  dry.  they  sho-M 
be  sprinkled  with  powdered  talc,  to  prevent  adhesion, 
and  packed  away.     (J.  P.  C  Mai.   1SG0.   p.   3G3.  • 
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eially  described  as  "  a  colorless  liquid,  having 
the  characteristic,  strong  odor  of  peppermint, 
and  a  strongly  aromatic  pungent  taste,  followed 
bv  a  sensation  of  cold  when  air  is  drawn  into 
the  mouth.  Specific  gravity:  0.894  to  0.914  at 
25°  C.  (77°  F.).  It  forms  a  clear  solution, 
neutral  to  litmus  paper,  with  an  equal  volume 
of  alcohol;  also  soluble  in  4  volumes  of  70 
percent,  alcohol,  the  solution  showing  not  more 
than  a  slight  opalescence.  It  is  laevogyrate,  the 
angle  of  rotation  varying  from  — 25°  to  — 33° 
in  a  100  Mm.  tube,  at  a  temperature  of  25°  C. 
(77°  P.).  If  from  25  Cc.  of  Oil  about  1  Cc. 
be  distilled  and  the  distillate  poured  on  an 
aqueous  solution  of  mercuric  chloride,  a  white 
film  should  not  form  at  the  zone  of  contact 
after  a  short  time  (absence  of  dimethyl  sul- 
phide found  in  non-rectified  oils)."  V.  S. 
"  Specific  gravity  0.900  to  0.920.  It  should  dis- 
solve in  four  times  its  volume  of  alcohol  (70 
per  cent.).  If  a  portion  of  the  Oil  be  cooled 
to  17°  F.  (—8.3°  C.)  and  a  few  crystals  of 
Menthol  be  added,  a  considerable  separation  of 
menthol  should  take  place."   Br. 

Assay. — "  Introduce  into  a  tared  flask  10  Cc. 
of  Oil  of  Peppermint,  and  note  the  exact 
weight;  add  25  Cc.  of  half-normal  alcoholic 
potassium  hydroxide  V.S.,  connect  with  a  re- 
flux condenser,  and  boil  the  mixture  during 
one  hour.  After  cooling,  titrate  the  residual 
alkali  with  half-normal  sulphuric  acid  V.S., 
using  phenolphthalein  T.S.  as  indicator.  Sub- 
tract the  number  of  cubic  centimeters  of  half- 
normal  sulphuric  acid  V.S.  required  from  the 
25  Cc.  of  half-normal  alcoholic  potassium  hy- 
droxide V.S.  taken,  multiply  the  difference  by 
9.834,  and  divide  the  product  by  the  weight 
of  the  Oil  of  Peppermint  taken  to  find  the 
percentage  of  menthyl  acetate.  Wash  the 
residual  oil  repeatedly  with  water,  transfer  it 
to  a  flask  provided  with  a  ground-glass  tube- 
condenser  (acetylization  flask),  add  10  Co.  of 
acetic  acid  anhydride  and  about  1  Gin.  of  an- 
hydrous sodium  acetate,  and  boil  gently  during 
one  hour.  Allow  it  to  cool,  wash  the  acetylized 
oil  with  distilled  water,  and  afterwards  with 
sodium  hydroxide  T.S.,  until  the  mixture  is 
slightly  alkaline  to  phenolphthalein  T.S.,  and 
then  dry  it  with  the  aid  of  fused  calcium 
chloride,  and  filter. 

Transfer  to  a  tared  100  Cc  flask  5  Cc.  of 
the  diy  acetylized  oil,  note  rhe  exact  weight, 
add  50  Cc.  of  half-normal  alcoholic  potassium 
hydroxide  Y.S.,  connect  with  a  reflux  condenser, 
and  boil  the  mixture  during  one  hour.  After 
cooling,  titrate  the  residual  alkali  with  half- 
normal  sulphuric  acid  V.S.,  using  phenolphthal- 
ein T.S.  as  indicator.  Subtract  the  number  of 
cubic  centimeters  of  half-normal  sulphuric  acid 
V.S.  required  from  the  50  Cc.  of  half-normal 
alcoholic  potassium  hydroxide  V.S.  taken,  mul- 
tiply the  difference  by  7.749,  and  divide  the 
product  by  the  weight  of  the  dry  acetylized  oil 
taken,  less  the  above  difference  multiplied  by 
0.021;  the  quotient  will  represent  the  per- 
centage of  menthol  in  the  Oil  of  Peppermint. 


NoxE.--The  difference  referred  to  above  rep- 
resents the  number  of  cubic  centimeters  of 
half-normal  alcoholic  potassium  lrydroxide  V.S. 
consumed  by  the  acetylized  oil."  U.  S. 

Upon  cooling  or  long  standing  it  deposits  a 
stearopten.  Berzelius  stated  that  at  — 8°  F. 
the  oil  deposits  small  capillary  crystals.  These, 
which  are  called  peppermint  camphor  or  men- 
thol, C10H19OH,  melt  at  42°  C.  (107.6°  F.), 
boil  at  212°  C.  (413.6°  F.),  volatilize  un- 
changed, and,  when  distilled  with  phosphoric 
anhydride,  yield  a  peculiar  aromatic  product, 
denominated  mcnthcne,  CioHis.  A  complete 
summary  of  the  composition  of  American  pep- 
permint oil,  on  the  authority  of  Power  and 
Kleber,  given  in  Schimmcl  &•  Co.'s  Report  for 
April,  1897,  shows  the  following  constituents: 
acetaldehyde,  isovaleraldehyde,  dimethyl  sul- 
phide, amyl  alcohol,  isovaleric  acid,  pinene, 
phellandrene,  cineol,  limonene,  menthone,  C10 
H18O,  menthol,  the  acetate  and  isovalerate  of 
menthyl,  a-lactone,  C10H16O2,  and  cadinene. 
Menthol,  its  oxidation  product  menthone,  and 
the  aeetic  and  isovaleric  esters  of  menthyl  have 
been  identified  as  present  in  English  and  French 
peppermint  oils,  which  probably  also  contain 
most  of  the  other  constituents  mentioned  above. 
Menthol  and  its  esters  are  regarded  as  the 
main  constituents  of  oil  of  peppermint  and  an 
official  assay  for  determining  the  percentage  of 
menthol  will  be  found  above.  The  polariscope 
has  been  shown  to  be  an  uncertain  guide  in 
determining  the  quality  of  oil  of  peppermint. 
(A.  B.  Stevens,  Proc.  A.  Ph.  A.,  1888,  p.  97.) 

Fliickigcr  discovered  that  from  50  to  70  drops 
of  peppermint  oil,  shaken  with  one  drop  of 
nitric  acid,  sp.  gr.  1.2,  turn  faintly  yellowish 
brown,  and  after  an  hour  or  two  a  most  beauti- 
ful blue  violet  or  greenish  blue  by  transmitted 
light,  or  copper  color  by  reflected  light.  Either 
a  greater  amount  of  acid  or  heating  hastens 
the  reaction.  The  color  is  very  persistent.  The 
presence  of  5  per  cent,  of  turpentine  does  not 
interfere  with  the  reaction.  (P.  J.,  Feb.  1871.) 
This  oil  is  frequently  adulterated  with  alcohol, 
and  occasionally,  there  is  reason  to  believe,  with 
oil  of  turpentine,  and  even  oil  of  copaiba. 
Oil  of  turpentine  is  detected  by  its  odor,  by  its 
difficult  solubility  in  cold  alcohol,  and  by  its 
imparting  the  property  of  exploding  with 
iodine.  According  to  H.  Martin,  the  copaiba 
is  to  be  detected  by  the  mass  acquiring  the 
consistence  of  butter  when  heated  to  boiling 
with  concentrated  sulphuric  acid.  (N.  R. 
Pharm.,  xvii.  635.)  It  is  stated  by  Hotch- 
kiss  that  in  much  of  the  land  under  cul- 
ture with  peppermint  in  this  country  other  oil 
producing  plants  are  carelessly  allowed  to  grow, 
which,  being  gathered  and  distilled  with  the 
peppermint,  contaminate  the  product.  (A.  J.  P., 
xxvii.  222.)  The  plant  which  has  proved  most 
troublesome  to  the  mint  growers  is  of  the 
Erigeron  family,  and  Vigier  and  Cloez  have 
given  the  following  tests  to  detect  oil  of 
erigeron,  which  will  indicate  the  presence  of 
eight  or  ten  per  cent,  of  it.     Concentrated  po- 
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tassium  hydroxide  does  not  saponify  erigeron 
oil,  but  colors  it  orange-red  in  the  cold;  on 
heating,  the  color  deepens  until  part  of  the  oil 
separates  as  a  reddish-purple  viscid  mass.  This 
reaction  does  not  show  itself  with  oil  freshly 
distilled  at  170°  C.  Pure  mint  oils  do  not  give 
this  reaction;  in  the  cold,  potassium  hydroxide 
converts  them  into  a  white  emulsion;  on  heat- 
ing, the  mixture  acquires  a  faint,  clear,  yellow 
tinge;  but,  if  a  few  drops  of  erigeron  oil  are 
introduced,  the  orange-red  color  appears  quickly 
on  shaking,  and  develops  instantly  if  the  tube 
is  warmed.  Mint  oil  is  completely  soluble, 
erigeron  oil  is  completely  insoluble,  in  its  own 
volume  of  85  per  cent,  alcohol  at  15°  C.  (59° 
F.).  If  a  suspected  sample  be  agitated  with  an 
equal  volume  of  85  per  cent,  alcohol,  a  milky 
fluid  will  be  produced  if  erigeron  oil  be  present, 
and  the  insoluble  essence  will  separate  in  the 
course  of  twenty-four  hours.  The  oils  of 
Eucalyptus  Globulus  and  turpentine  behave  in 
much  the  same  way,  and  the  points  which  would 
distinguish  the  three  substances  have  not  yet 
been  determined.  But  a  specimen  of  mint  oil 
which  rotates  the  polarized  ray  feebly  to  the 
left,  makes  a  turbid  mixture  with  its  own 
volume  of  85  per  cent,  alcohol,  and  takes  an 
orange-red  tint  with  potassium  hydroxide,  may 
be  safely  rejected.  (N.  B.}  Jan.  1882;  from 
L'Union  Pharmaceutique.)  Since  menthol  has 
been  prepared  largely  from  American  pepper- 
mint oil,  much  of  the  latter  has  been  put  upon 
the  market  deprived  of  its  menthol.  To  detect 
this  fraud,  Fritzsche  Brothers  recommend  that 
a  test  tube  partially  filled  with  the  oil  and 
corked  should  be  placed  in  a  freezing  mixture 
of  ice  and  salt  for  ten  or  fifteen  minutes.  At 
the  end  of  that  time,  if  the  oil  has  not  been 
tampered  with,  it  will  have  become  cloudy, 
thick,  or  of  a  jelly-like  consistence.  If  then 
four  or  five  small  crystals  of  menthol  be  added, 
and  the  tube  be  replaced  in  the  freezing  mix- 
ture, the  oil  will  in  a  very  short  time  form  a 
solid  mass  of  crystals.  For  another  method  of 
testing  dementholized  oil,  see  a  paper  by  E.  C. 
Federer,  Ph.  Era,  1887,  36;  also  1887,  97. 

Power  and  Kleber  first  proposed  (Ph.  Bund., 
1894,  157)  to  estimate  the  menthol  in  oil  of 
peppermint  by  aeetylizing  a  sample  and  saponi- 
fying an  exactly  weighed  portion  of  the  acety- 
lized  oil  after  washing,  drying,  and  filtering 
the  same.  Kebler  (A.  J.  P.,  1897,  192)  pro- 
posed to  take  instead  a  weighed  quantity  of 
the  oil,  acetylize  it,  and  then  saponify  the 
product  after  washing  and  neutralizing  it.  In 
Schimmel  &  Co's  Beport  for  October,  1897, 
Kleber  criticises  Kebler's  modification,  and 
claims  greater  accuracy  for  the  original  method. 
Of  course  this  determination  gives  the  total 
menthol;  a  determination  of  the  combined 
menthol  is  had  by  titrating  with  alcoholic  alkali. 
Quetting  &  Co.  furnish  the  following  test  for 
detecting  the  presence  of  oil  of  pennyroyal: 
"  Take  one  drachm  hydrated  chloral  and  half  a 
drachm  C.  P.  sulphuric  acid;  mix  them  in  a 
glass  mortar,  add  a  few  drops  of  alcohol,  and 


stir  until  it  becomes  clear.  Then  use  this  mix- 
ture in  equal  proportions  with  the  suspected  oil 
in  a  small  porcelain  dish,  and  mix  thoroughly 
together.  The  result  will  be  a  fine  cherry-red 
color,  if  the  oil  be  pure;  otherwise,  if  mixed 
with  pennyroyal,  it  will  turn  a  dark  olive-green, 
more  or  less  according  to  the  extent  of  adultera- 
tion." (N.  B.,  Jan.  1882.)  Such  impurities 
may  usually  be  detected  by  the  altered  odor  of 
the  oil.  Fliickiger  has  found  that  hydrated 
chloral  develops  only  a  slightly  brown  or  yellow 
color,  while  anhydrous  chloral  changed  some 
specimens  of  the  oil  to  brown  and  others  to 
green.  He  also  found  great  differences  in  the 
action  of  sodium  bisulphite,  the  coloring  vary- 
ing from  green  to  rose-red  or  violet.  (A.  J.  P., 
1874,  274.)  According  to  Trebault,  when  picric 
acid  is  added  in  the  cold  no  change  occurs  for 
half  an  hour,  when  a  green  color  suddenly  de- 
velops. The  green  produced  has  a  showy  red 
fluorescence.  Sulphuric  acid  develops  a  rose 
color,  passing  through  reddish  yellow  to  reddish 
brown;  hydrochloric  acid  a  rose  color,  rather 
slowly;  nitric  acid  a  rose  color,  then  red,  be- 
coming greenish.  (For  further  particulars,  see 
P.  /.,  June,  1874,  p.  977.)  C.  Roucher  states 
that  when  to  acetic  acid  is  added  one-twentieth 
of  its  weight  of  oil  of  peppermint,  with  agita- 
tion, in  an  hour  the  liquid  becomes  deep  blue  by 
transmitted  and  a  cinnabar-red  by  reflected 
light.  The  coloration  is  not  stable,  but  passes 
through  green  to  yellow  in  the  light.  To  detect 
alcohol,  Hager  puts  ten  to  fifteen  drops  of  the 
oil  in  a  test  tube  with  a  piece  of  tannic  acid 
the  size  of  a  pea;  if  even  one-half  per  cent,  of 
alcohol  be  present,  after  two  or  three  hours  the 
tannin  will  be  softened  or  dissolved.  (A.  J.  P., 
xliv.  104.) 

Chinese  Oil  of  Peppermint  has  not  found  its 
way  to  any  extent  into  commerce,  yet  it  has 
at  times  attracted  much  attention.  According 
to  John  Mackey,  some  of  it  has  reached  London 
in  cylindrical  tin  canisters,  and  it  is  to  be  ob- 
tained in  San  Francisco.  Some  specimens  re- 
semble the  ordinary  oil,  but  become  solid  in 
cold  weather;  others  remain  liquid  and  show 
no  tendency  to  deposit  a  camphor,  while  others 
are  solid  crystalline  masses  at  all  temperatures. 
It  seems  probable  that  the  original  Chinese  oil 
contains  a  great  excess  of  menthol,  and  con- 
stitutes the  variety  first  spoken  of,  and  that  the 
solid  and  liquid  oils  are  prepared  by  separating 
it  into  its  two  constituents.  The  solid  oil 
Fliickiger  states  not  to  differ  from  American 
menthol.     (See  P.  J.,  v.  366,  825. ) 

Oil  of  peppermint  is  stimulating  and  car- 
minative, and  is  much  used  in  flatulence,  nausea, 
spasmodic  pains  of  the  stomach  and  bowels, 
and  as  a  corrigent  or  adjuvant  of  other  medi- 
cines. In  neuralgia  it  is  one  of  the  best  ex- 
ternal remedies  at  our  command,  and  is  said 
to  have  been  used  in  China  from  time  imme- 
morial. A  cloth  wet  with  it  is  to  be  laid  upon 
the  affected  part,  evaporation  being  restrained 
by  oiled  muslin  or  other  covering.  In  rheuma- 
tism also  it  is  a  very  useful  anodyne  counter- 
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irritant.  It  is  most  conveniently  given  rubbed 
with  sugar  and  then  dissolved  in  water.  The 
oil  is  frequently  employed  dissolved  in  alcohol, 
in  the  form  of  essence  of  peppermint;  the 
official  spirit  of  peppermint  should  alone  be 
used.     (See  Spiritus  Mentha;  Piperita;.) 

Dose,  two  to  ten  minims  (0.12  to  0.6  Cc). 

Off.  Prep 4.qua  Mentha*  Piperita;,  U.  B.,  Br.; 

Cataplasma  Kaolini..  U.  8.;  Liquor  Antisepticua, 
U.  »S'.;  Pilulae  Catharticae  Vcgetabiles,  U.  8.; 
Pilulae  Rhei  Composite,  V.  8.  (Br.)  ;  Spiritus 
Menthae  Piperita?,  U.  B.,  Br.;  Tinctura  Chloro- 
formi  et  Morphina1  Composita,  Br. 

OLEUM  MENTH/C  VIRIDIS.  U.  S.,  Br. 

OIL  OP  SPEARMINT 

(d'le-um  men'thae  vir'i-dls) 

"A  volatile  oil  distilled  from  the  fresh  or 
partly  dried  leaves  and  flowering  lops  of 
Spearmint,  rectified  by  steam  distillation.  It 
should  be  kept  in  well-slop]  icred,  amber- 
colored  bottles,  in  a  cool  place,  protected  from 
light"  U.  8.  "The  oil  distilled  from  been 
flowering  spearmint,  Mentlia  viridis,  Linn." 
Br. 

TIullo    volatllo     ( Stance)     do    Menthe    vorto. 
Romischminzol,    KrauKominzol,   G. 

According  to  Lewis,  ten  pounds  of  spear- 
mint yield  an  ounce  of  oil;  by  others  the  pro- 
duet  is  stated  not  to  exceed  one  part  from  live 
hundred.  The  oil  is  Largely  distilled  in  this 
country,  the  whole  plant  being  used.  It  is  pale 
yellow  or  greenish  when  recently  prepared,  but 
becomes  red  with  sge,  and  ultimately  almo 
a  mahogany  color.  Its  flavor  is  analogous  to 
that  of  oil  of  peppermint,  but  less  pungent. 
It  is  officially  described  at  "a  colorless,  yellow, 
or  greenish-yellow  liquid,  having  the  charac- 
teristic, strong  odor  of  spearmint,  and  n  hot 
aromatic  taste.  Specific  gravity:  0.914  to 
0.034  at  2.")°  C.  (77°  F.)'.  With  an  equal 
volume  of  80  percent,  alcohol  it  forms  a  clear 
solution,  which  upon  further  dilution  bed 
turbid.  It  is  levugyrate,  the  angle  of  rotation 
varying  from  — 35°  to  — 48°  in  a  100  Mm. 
tube,  at  a  temperature  of  25°  C.  (77°  F.)." 
T.  N.  "  Specific  gravity  0.920  to  0.940.  The 
Oil  forms  a  clear  solution  with  its  own  volume 
of  a  mixture  of  equal  parts  of  absolute  alcohol 
and  alcohol  (90  per  cent.)."  Br.  Gladstone 
(Jahresb.,  1863,  548)  states  that  it  contains 
a  terpene.  C10II16,  and  a  compound,  C10H14O, 
identical  with  carvone,  which  boils  at  225°  C. 
(437°  F.)  and  has  the  sp.  gr.  0.9515.  Henry 
Trimble  {A.  J.  P.,  1885,  484)  confirmed  these 
results,  working  with  authentic  samples  of 
American  oil.  Baeyer  found  laevogyrate  car- 
vone in  both  German  and  American  oils  to  the 
amount  of  from  35  to  56  per  cent.  (A.  Pharm., 
212,  283.)  Schimmel  &  Co.,  in  an  investiga- 
tion of  Russian  oil,  found  from  5  to  10  per 
cent,  of  carvone  only,  but  50  to  60  per  cent, 
of    linalool,    together    with    some    cineol    and 


lsevogyrate  limonene.  (Schim.  Rep.,  April, 
1898.)  It  is  used  for  the  same  purposes  as  the 
oil  of  peppermint. 

Dose,  two  to  six  minims  (0.12  to  0.4  Cc). 
An  essence  of  spearmint,  prepared  by  dissolv- 
ing the  oil  in  alcohol,  is  sold  in  commerce,  but 
the  official  spirit  should  be  exclusively  used. 
(See  Spiritus  Mentha;  Viridis.) 

Off.  Prep. — Aqua  Mentha-  Viridis,  U.  S.,  Br.; 
Spiritus  Mentha  Viridis,  U.  S. 

OLEUM  MORRHU/E.  U.  S.,  Br. 

COD  LIVER  OIL  [Oleum  Jecoris  Aselli] 
(o'le-um  mor'rhu-a>) 

"A  fixed  oil  obtained  from  the  fresh  livers 
of  Gadus  morrhua  Linne,  and  of  other  species 
of  (iaiius.  It  should  be  kept  in  a  cool  place, 
in  well-stoppered  bottles,  which  have  been 
thoroughly  dried  before  filling."  U.  S.  "  The 
oil  extracted  from  the  fresh  liver  of  the  cod, 
(iadus  Morrhua,  Linn.,  by  the  application  of 
a  temperature  not  exceeding  1S0°  F.  (82.2° 
('.);  and  from  which  solid  fat  has  heen  sepa- 
rate,! by  filtration  at  about  23°  F.  (—5°  C.)." 
Br. 

Ol.imi    Hopntls    Morrhuie ;    Cod   Oil;    TlnHe   do   Pole 

<!••     \l.nir.     /;       Cud   :     Built    do     Miiruc,     /•')'.  ;     Oleum 

Jecorli  Asoiii.  /'.  a.  .■  Leberthran,  Stockflscbleberthran, 
•ii<  berl  bran,  Kabllanleberthran,  (/. ;  olio  di 
■  di   merluEM,  It.;  Aoolto  do  blgado  do  bncalao, 

(iadus  mnrrhua,  Linn.,  Sjfst.  Nat.,  ed.  Gmelin, 
i.  p.  11(»2;  Cuvier,  Eigne  Animal,  ii.  212, 
Hloch,  lehthyologie,  pi.  lxiv. — Morrhua  vul- 
garis,  Btorer,  Synopsis  of  Fishes  of  N.  Am., 

p.  216.  The  common  cod  is  between  two  and 
three  feet  loiij,',  with  brown  or  yellowish  spots 
DO  the  back.  The  body  is  moderately  elon- 
gated and  somewhat  compressed,  and  covered 
with  soft  rather  small  scales,  of  which  the  head 
is  destitute.  Of  the  tins,  which  are  soft,  there 
are  three  011  the  back,  two  anal,  and  a  distinct 
caudal,  and  the  fin  under  the  throat  is  narrow 
ami  pointed.  The  jaws  are  furnished  with 
pointed  irregular  teeth,  in  several  ranks.  The 
gills  are  large,  with  seven  rays.  This  species 
"i  inhabits  the  Northern  Atlantic,  and  is 
especially  abundant  on  the  Banks  of  New- 
foundland, where  it  finds  food  adapted  to  its 
wants. 

Besides  the  common  cod,  several  other  species 
of  (iadus,  frequenting  the  seas  of  Northern 
Europe  and  America,  contribute  to  furnish  the 
cod  liver  oil  of  commerce.  Among  these  De 
Jon«h  mentions  Gadus  callarias,  or  dorsch 
(Morrhua  americana  of  Storer),  G.  molva,  or 
ling,  G.  carbonarius,  or  coal  fish,  and  G. 
pollachius,  or  pollack,  as  affording  the  oil  on 
the  coast  of  Norway,  where  from  17,000,000 
to   35,000,000  of   codfish  are   annually  taken,1 

1  For  an  account  of  the  mode  of  fishing  for  cod 
and  of  preparing  the  oil  practised  in  Norway  and 
Denmark,  see  P.  J.,  Jan.  1868,  p.  312,  also  April, 
1877,  p.  810;  N.  /?.,  March,  1878:  J.  P.  C.  4e  Ut., 
Iv  324.  1800 :  Ph.  Ztg.,  1900.  261;  Ph.  Era,  1804, 
111  ;  C.  D.,  1904,  21. 
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while  on  our  own  coast,  in  addition  to  the 
pollack  above  mentioned,  it  is  obtained  also 
from  the  hake  {G.  merluccius)  and  the  had- 
dock (G.  ceglefinus) .  It  is  largely  produced 
on  our  coast  north  of  Boston.1 

Preparation. — Fishermen  have  long  been  in 
the  habit  of  collecting  this  oil,  which  is 
largely  consumed  in  the  arts,  particularly  in 
the  preparation  of  leather.  Upon  the  coasts 
of  Newfoundland,  Nova  Scotia,  and  New  Eng- 
land, the  boats  which  fish  near  the  shore,  being 
small,  soon  obtain  a  load,  and,  running  in  to 
land,  deliver  their  cargoes  to  persons  whose 
business  it  is  to  cleanse  and  salt  the  fish.  The 
oil  is  prepared  either  in  the  huts  of  the  fisher- 
men or  more  largely  at  establishments  to  which 
the  livers  are  conveyed  in  quantities.  These 
are  put  into  a  boiler  with  water,  and  heated 
until  they  are  broken  up  into  a  pultaceous 
mass,  which  is  thrown  upon  a  strainer  covering 
the  top  of  a  cask  or  tub.  The  Liquid  portion 
passes,  and  upon  standing  separates  into  two 
parts,  the  oil  rising  to  the  surface  of  the  water. 
The  oil  is  then  drawn  off,  and,  having  been 
again  strained,  is  prepared  for  the  market. 
Another  and  improved  method,  which  has  come 
into  use  since  the  extensive  employment  of 
the  oil  as  a  medicine,  is  to  heat  the  livers  in 
a  wooden  butt  by  means  of  low  pressure  steam. 
The  pultaceous  mass  resulting  is  drained  as 
before  mentioned, — the  livers  themselves  con- 
taining, besides  oil,  a  considerable  portion  of 
aqueous  fluid,  which  passes  off  with  it  in  the 
form  of  emulsion  and  separates  on  standing. 
In  the  case  of  the  finest  American  varieties, 
the  oil,  which  is  made  only  in  the  winter 
months,  is  drawn  off  by  taps  from  the  bottom 
of  the  cooking  butt,  and  then  put  into  a  cooling 
house  to  freeze.  The  solid  frozen  mass  is  put 
into  canvas  bags,  and  submitted,  while  at  a 
low  temperature,  to  severe  pressure,  whereby 
the  pure  liquid  oil  is  forced  out,  leaving  a 
whitish,  tallow-like  mass,  composed  of  stearin 
and  liver  debris.  This  residue  is  sold  to  the 
soap  makers,  and  the  oil  bottled  without  fur- 
ther process.  The  oil  thus  variously  procured 
is  called  shore  oil,  and  is  the  purest  kind.  The 
manufacture  of  refined  oil  by  improved  pro- 
cesses is  developing  rapidly  in  Newfoundland. 
(See  West.  Drug.,  1897,  13.) 

The  crews  of  the  larger  boats,  which  fish 
upon  banks  far  from  land,  cleanse  the  fish  on 
board,  and,  throwing  the  offal  into  the  sea,  put 
the  livers  into  barrels  or  other  receptacles, 
where  they  undergo  a  gradual   decomposition, 

1  Dugong  Oil.— An  oil  has  been  brought  into  notice, 
as  a  substitute  for  cod  liver  oil.  obtained  from  two 
species  of  Halicore,  H.  australis,  Owen,  and  H. 
dugong,  l\lig.  cetaceous  animals  inhabiting  the 
rivers  and  bays  of  Northern  and  Eastern  Australia 
and  many  of  the  East  India  islands.  The  flesh  of  these 
animals  is  said  to  be  delicate  and  palatable  and 
valued  for  food.  The  oil  is  obtained  by  boiling  the 
superficial  fat.  It  is  bland  and  sweet,  and  free 
from  disagreeable  taste  and  odor,  so  that  it  may 
be  taken  more  freelv  than  cod  liver  oil.  which  it  is 
thought  to  equal  in  virtues.  It  was  introduced  into 
use  bv  W.  Hobbs.  a  surgeon  of  Brisbane.  (Chem. 
News'  Jan.  28.  18G0,  p.  87,  and  A.  J.  P.,  1858,  p. 
335,  18C0.   p.  230.) 


the  oil  rising  to  the  surface  as  it  escapes  from 
the  disintegrating  tissue.  The  oil  which  first 
rises,  before  putrefaction  has  very  decidedly 
commenced,  approaches  in  purity  to  the  shore 
oil,  but  is  somewhat  darker  and  less  sweet. 
This  is  sometimes  drawn  off,  constituting  the 
straits  oil  of  the  fishermen.  The  remaining 
mass,  or  the  whole,  if  the  portion  which  first 
rises  is  not  separated,  continues  exposed  for 
a  variable  length  of  time  to  the  heat  of  the  sun, 
undergoing  putrefaction,  until  the  boat,  having 
completed  her  cargo,  returns  to  port.  The 
contents  of  the  casks  are  then  put  into  boilers, 
heated  with  water,  and  treated  as  already  de- 
scribed. Before  being  finally  put  into  barrels, 
the  oil  is  heated  to  expel  all  its  water.  Thus 
prepared,  it  is  denominated  banks  oil,  and  is 
of  the  darkest  color,  and  most  offensive  to  the 
taste  and  smell.  Much  of  the  oil  prepared  by 
the  fishermen  is  collected  by  the  wholesale 
dealers,  who  keep  it  in  very  large  reservoirs 
of  masonry  in  their  cellars,  where  it  becomes 
clarified  by  repose,  and  is  pumped  into  barrels 
as  wanted  for  sale.  By  the  further  exposure, 
however,  which  it  thus  undergoes,  it  acquires 
a  still  more  offensive  odor,  while  that  which 
has  been  originally  introduced  into  barrels, 
and  thus  kept  secluded  from  the  air,  is  better 
preserved.  For  further  details,  see  A.  J.  P., 
xxiii.  97,  xxvi.  1.  Large  quantities  of  Nor- 
wegian cod  liver  oil  are  sold  in  the  United 
States;  the  method  of  extraction  depending 
on  the  action  of  steam  does  not  differ  greatly 
from  that  used  in  America.  Another  oil  is 
made  bv  the  cold  process  and  B.  Rauitz.  Ph. 
Ztg.,  1900,  261,  furnishes  the  following  ac- 
count: The  fresh  livers,  separated  from  the 
gall-bladder,  are  placed  in  a  wooden  rub.  5 
ft.  in  height  by  7  ft.  in  diameter,  until  the 
tub  is  nearly  full,  which  is  then  left  exposed 
to  the  action  of  the  sun,  shining  day  and 
night  in  these  high  latitudes.  After  about 
three  weeks  the  extraction  is  completed,  and. 
owing  to  the  favorable  atmospheric  condi- 
tions and  the  evident  absence  of  germs  in 
this  far  polar  region,  not  the  slightest  evi- 
dence of  decomposition  manifests  itself  dur- 
ing this  process.  The  oil  runs  off  pure  and 
simply  has  the  odor  characteristic  of  cod 
liver  "oil,  and  while  the  "  steam  cod  liver  oil " 
requires  refining,  that  obtained  by  the  "  cold 
process "  described  is  ready  for  the  market 
as  run  off  from  the  tubs.  This  explains  why 
in  more  southerly  latitudes  it  is  impossible 
to  prepare  a  satisfactory  cod  liver  oil;  the 
cold  process  is  not  available,  while  the  steam 
process  does  not  yield  a  desirable  oil. 

The  oil  is  sometimes  procured  by  expression. 
Donovan  recommends  the  following  plan, which 
affords  a  very  fine  oil.  The  livers,  perfectly 
sound  and  fresh,  are  to  be  placed  in  a  clean 
iron  pot  over  a  slow  fire,  and  stirred  until  they 
assume  the  condition  of  a  pulp,  care  being 
taken  that  the  mass  be  not  heated  beyond  192° 
F.  When  this  temperature  is  attained,  the  pot 
is  to  be  removed  from  the  fire,  and  its  contents 
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introduced  into  a  canvas  bag,  through  which 
water  and  oil  will  flow  into  a  vessel  beneath. 
After  twenty-four  hours,  the  oil  is  to  be  de- 
canted and  filtered  through  paper.  In  this 
state  it  is  pale  yellow,  with  little  odor,  and  a 
bland  not   disagreeable  taste. 

Properties. — Three  varieties  of  cod  liver  oil 
are  known  in  the  market,  the  white  or  pale 
yellow,  the  brownish  yellow,  and  the  dark 
brown,  corresponding  to  the  three  commercial 
varieties  already  mentioned.  These  varieties 
differ  in  no  essential  character,  but  simply  from 
the  mode  of  preparation,  the  pale  being  pre- 
pared from  fresh  sweet  livers,  the  dark  brown 
from  livers  in  a  state  of  putrefaction,  and  the 
brownish  yellow  from  those  in  an  interme- 
diate state,  and  the  three  varieties  run  together 
by  insensible  shades.  The  color  of  the  palo 
is  from  the  slightest  tint  of  transparent  yellow 
to  a  fine  golden  yellow,  that  of  the  light  brown 
very  similar  to  the  color  of  Malaga  wine,  and 
that  of  dark  brown  what  its  name  implies, 
with  opacity  in  mass,  but  transparency  in  thin 
layers.  They  are  of  the  usual  consistence  of 
lamp  oil,  and  hare  a  characteristic  odor  and 
taste,  by  which  they  may  be  distinguished  from 
other  oils.  This  odor  and  taste  are  familiar  to 
most  persons,  being  very  similar  to  those  of 
shoe  leather, — at  least  as  prepared  in  this 
country,  where  the  curriers  make  great  use  of 
cod  liver  oil.  We  regard  these  sensible  prop- 
erties as  the  most  certain  tests  of  the  genuine- 
ness of  the  oil.  They  are  much  less  distin- 
guishable in  the  pale  than  in  the  dark  brown 
varieties,  but  we  have  mot  with  no  specimen 
which  did  not  possess  them  in  some  d< 
In  the  purest  they  are  scarcely  repulsive,  in 
the  dark  brown  they  are  very  much  so.  When 
a  decided  odor  of  ordinary  fish  oil  is  perceived, 
the  genuineness  may  always  be  suspected.  It  is 
quite  distinct  from  that  peculiar  to  the  cod 
liver  oil.  The  taste  of  all.  except  the  very 
finest  varieties,  is  more  or  less  acrid,  and  in 
the  most  impure  is  bitterish,  and  somewhat  em- 
pyreumatic.  The  pale  yellow  oil  is  now  ex- 
clusively used  for  medicinal  purposes.  The  sp. 
gr.  at  72°  F.,  as  ascertained  by  Procter,  varied 
from  0.915  to  0.9195,—  the  first  being  that  of 
the  hake  oil,  the  second  that  of  the  haddock, 
while  the  sp.  gr.  of  the  purest  oil  from  the 
common  cod  was  0.917.  De  Jongh  found  the 
sp.  gr.  at  63°  F.  of  the  pale  0.923,  of  the 
light  brown  0.924,  of  the  dark  brown  0.929. 
The  oil  from  the  cod  does  not  congeal  at  14° 
F.,  though  that  of  G.  carbonarius  and  that  of 
the  livers  of  different  species  of  Raja  let  fall 
at  that  temperature  a  solid  fatty  matter,  sup- 
posed to  be  palmitin.  Alcohol  dissolves  from 
2.5  to  6  per  cent.,  water  from  0.637  to  1.28 
per  cent.,  of  different  varieties,  the  pale  yield- 
ing least  to  these  solvents.  (J.  P.  C,  Jan. 
1854,  p.  39.)  The  official  description  is  as 
follows:  "A  pale  yellow,  thin,  oily  liquid, 
having  a  peculiar,  slightly  fishy,  but  not  rancid 
odor,  and  a  bland  fishy  taste.  Specific  gravity: 
0.91S   to    0.922    at    25°    C.    (77°    F.).    Very 


slightly  soluble  in  alcohol,  but  readily  soluble 
in  ether,  chloroform,  or  carbon  disulphide; 
also  in  2.5  parts  of  acetic  ether."  U.  S. 
"Specific  gravity  0.920  to  0.930.  Readily 
soluble  in  ether  and  chloroform,  and  slightly 
soluble  in  alcohol  (90  per  cent.)."   Br. 

The  chemical  composition  of  the  glycerides 
in  cod  liver  oil  appears  to  be  very  complicated. 
As  palmitic  and  stearic  acids  have  been  iso- 
lated, the  occurrence  of  palmitin  and  stearin  is 
certain.  But  the  so-called  "  stearin "  sepa- 
rating from  cod  liver  oil  on  cooling  contains 
but  little  true  stearin,  as  the  cod  liver  stearin 
has  a  very  high  iodine  value  (113.4,  Heyer- 
dahl;  94,  Lewkowitsch).  The  glycerides  of 
the  lower  fatty  acids,  such  as  acetic,  butyric, 
valeric,  and  capric  acids,  stated  by  various 
authors  to  occur  in  cod  liver  oil,  are,  according 
to  Salkowski  and  Steenbuch,  secondary  pro- 
ducts due  to  the  putrefaction  of  the  livers.  The 
rebel  of  Heyerdahl  (Cod  Liver  Oil  and 
nutty,  P.  Moller,  London,  1895)  give 
as  present  in  the  mixed  fatty  acids  about  4 
per  cent,  of  palmitic  acid,  20  per  cent,  of 
jrc oleic  acid,  CuHseOa,  and  20  per  cent,  of 
thcrapic  acid,  C17II26O2.  Besides  these  the 
"  stearin  "  contains  some  unknown  unsaturated 
acid  or  acids.  Heyerdahl  states  that  in  the  fresh 
state  cod  liver  oil  contains  no  hydroxy-acids. 

A  characteristic  constituent  of  cod  liver  oil 
U>irrt>l,  which  can  be  Isolated  by  saponi- 
fying the  oil  and  exhausting  the  soap  with 
ether.  The  quantity  of  cholesterol,  according 
M  Allen  and  Thomson,  is  from  0.46  to  1.32 
per  cent.  By  reaction  with  ammonia  in  dis- 
tillation the  oil  yields  a  volatile  alkaloid,  trimeth- 
ylamine,  C3H9N.  which  has  a  strong  pungent 
odor,  recalling  that  of  herring  pickle,  of  which 
the  same  alkaloid  is  an  ingredient.  No  other 
official  fatty  oil  yields  a  similar  product.  (See 
A,  ■/.  /'-,  xxiv.  343.)  Gautier  has  obtained 
from  cod  liver  oil  the  leucomaines  but  ylamine, 
ito-amylamine,  hexylamine,  and  dihydroluti- 
dine,  and  two  fixed  bases,  aselline,  C2CII33 
N4,  and  morrhuine,  C19H27N3.  Aselline  was 
found  by  its  discoverer  to  be  relatively  feeble 
physiologically;  morrhuine,  of  which  about  2 
milligrammes  are  believed  to  exist  in  a  table- 
spoonful  of  ordinary  cod  liver  oil,  is  affirmed 
to  have  the  properties  of  exciting  the  appetite 
and  acting  as  a  powerful  diuretic  and  diapho- 
retic. Besides  these  bases,  an  acid  containing 
nitrogen  has  been  found.  This  acid,  morrhuic 
acid,  C9H13NO3,  is  probably  identical  with  De 
Jongh's  gaduine.  Some  have  been  disposed 
to  ascribe  the  virtues  of  cod  liver  oil  to  its 
iodine  and  bromine,  but  these  are  in  too  small 
proportion  for  much  effect,  and  the  oil  has 
produced  results  which  have  never  been  ob- 
tained from  iodine  and  bromine  themselves. 
The  presence  of  iodine  cannot  be  detected  by 
the  usual  tests.  It  is  necessary  to  convert 
the  oil  into  a  soap,  and  to  carbonize  this, 
before  it  will  give  evidence  of  iodine.  The 
proportion  never  exceeds  0.05  per  cent.,  or  1 
part  in  2000,  and  it  is  by  no  means  certain 
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that  iodine  is  always,  if  ever,  present  in  pure 
oil.  The  proportion  of  iodine  present  has 
been  investigated  by  E.  C.  Stanford  (P.  J.  [3], 
xiv.  353),  who  found  it  to  be  extremely  mi- 
nute, ranging  from  0.00138  to  0.00433  per  cent., 
with  an  average  of  0.00322  per  cent.  The  oil 
is  capable  of  dissolving  a  larger  proportion 
of  iodine,  and,  if  any  specimen  contain  more 
than  0.05  per  cent.,  there  is  reason  to  suspect 
that  iodine  has  been  added.  Cod  liver  oil  be- 
comes rancid  so  easily  that  it  contains  varying 
amounts  of  free  fatty  acids,  frequently  showing 
their  presence,  even  when  freshly  rendered. 
Medicinal  oils,  however,  should  not  show  more 
than  from  0.3  to  0.7  per  cent,  of  free  acid, 
calculated  as  oleic  acid. 

Tests  of  Purity. — In  consequence  of  the 
great  demand  for  this  oil,  it  has  not  unfre- 
quently  been  adulterated  with  other  fixed  oils, 
and  occasionally  others  have  been  fraudulently 
substituted  for  it.  The  importance,  therefore, 
is  obvious  of  ascertaining  some  mode  of  testing 
its  purity  and  genuineness.  The  official  tests 
are  as  follows.  "If  1  drop  of  the  Oil  be  dis- 
solved in  20  drops  of  chloroform  and  the  solu- 
tion shaken  with  1  drop  of  sulphuric  acid,  the 
solution  will  acquire  a  violet-red  tint,  rapidly 
changing  to  rose-red  and,  finally,  brownish- 
yellow.  If  a  glass  rod  moistened  with  sul- 
phuric acid  be  drawn  through  a  few  drops  of 
the  Oil,  on  a  porcelain  plate,  a  violet  color 
will  be  produced.  Cod  Liver  Oil  should  be 
only  very  slightly  acid  to  blue  litmus  paper 
which  has  been  previously  moistened  with  alco- 
hol (limit  of  free  fatty  acids).  If  2  or  3 
drops  of  fuming  nitric  acid  be  allowed  to  flow 
alongside  of  10  or  15  drops  of  the  Oil,  con- 
tained in  a  watch-glass,  a  red  color  will  be  pro- 
duced at  the  point  of  contact.  On  stirring 
the  mixture  with  a  glass  rod,  this  color  becomes 
bright  rose-red,  soon  changing  to  lemon-yellow 
(distinction  from  seal  oil,  which  shows  at  first 
no  change  of  color,  and  from  other  fish  oils, 
which  become  at  first  blue  and  afterwards 
brown  and  yellow).  Cod  Liver  Oil,  saponified 
by  alcoholic  potassium  hydroxide  T.S.  should 
show  a  saponification  value  of  175  to  185  (see 
Part  III,  Test  No.  99).  If  0.3  Gm.  of  Cod 
Liver  Oil  be  dissolved  in  10  Cc.  of  chloroform 
in  a  250  Cc.  flask  or  bottle,  and  25  Cc.  of  a 
mixture  of  equal  volumes  of  alcoholic  iodine 
T.S.  and  alcoholic  mercuric  chloride  T.S. 
added,  and  if,  after  standing  for  four  hours, 
protected  from  light,  20  Cc.  of  potassium 
iodide  T.S.  be  introduced,  and  the  mixture 
diluted  with  50  Cc.  of  water,  on  titrating  the 
excess  of  iodine  with  tenth-normal  sodium  thio- 
sulphate  V.S.,  an  iodine  value  of  not  less  than 
140  nor  more  than  150  should  be  obtained  (see 
Part  in,  Test  No.  51)."  U.  S.  "A  drop  of 
sulphuric  acid  added  to  a  few  drops  of  the  Oil 
on  a  porcelain  slab  develops  a  violet  colora- 
tion. "When  nitric  acid  is  carefully  poured 
into  some  of  the  Oil  contained  in  a  test-tube. 
a  precipitate  of  coagulated  albumen  should  be 
formed  at  the  surface  of  contact   of  the  two 


liquids.     No  solid  fat  should  separate  on  ex- 
posure of  the  Oil  for  two  hours  to  a  tempera- 
ture of  32°  F.  (0°  C.)."   Br.     There  is  reason 
to  believe  that  all  the  oils  from  the  livers  of 
the  Gadidae  have   analogous  properties.     They 
have  been  indiscriminately  used,  and  upon  the 
results  of  their  employment  is  based,  in  part, 
the  present  reputation  of  the  medicine.     They 
may,   therefore,   be   considered   as  in   fact   one 
oil,  so  far  as  their  medicinal  use  is  concerned. 
Unfortunately,    chemistry    has    yet    discovered 
no  perfectly  reliable  test.     The  furthest  it  has 
gone  is  to   point  out   certain  reactions,  which 
may  be  considered  as  evidences  of  the  presence 
of  biliary  principles  in  the  oil,  thus  indicating 
its  hepatic  origin.     Among  these  probably  the 
most  characteristic  is  that  of  Hager  and  Sal- 
kowski,    in   which    a   drop    of   sulphuric    acid, 
added   to   fresh   cod   liver   oil,   on   a   porcelain 
plate,  causes  a  centrifugal  movement  in  the  oil, 
and  gives  rise  to  a  fine  violet  color,  soon  passing 
into  a  yellowish  or  brownish  red.     Sometimes, 
instead  of  assuming  the  violet  hue,  the  color  im- 
mediately becomes  a  clear  red  or  a  dark  brown- 
ish-red.   This  is  said  to  be  especially  the  case 
with   those   specimens   of   the   oil   which   have 
been    prepared    by    boiling    the    livers    with 
water.      Shark     liver     oil     responds     in    like 
manner    to    the    test    of    sulphuric    acid,    but 
is    said    to    have    the    sp.    gr.    0.866,    which 
is    much    lower    than     that    of     any    variety 
of  the  genuine  oil.     Rauitz    (Ph.  Ztg.,  1900, 
261)     states     that     Norwegian     oil     prepared 
by  the  cold  process  is  often  adulterated  with 
the  oil  from  a  species  of  shark,  Scymnus  vul- 
garis.     According    to    Kremel,    fuming    nitric 
acid  causes  instantly,  when  agitated  with  cod 
liver   oil,   a    pinkish    or   rose-red   color,    which 
soon  becomes  brown,  while   no  such   effect   is 
produced    on    other   animal    or    vegetable   oils. 
According  to   Winckler,   the  oil  should   afford 
the  odor  of  herring  pickle  when   heated  with 
potassium     hydroxide,     lime,     and    ammonium 
chloride.     But  the  most  reliable   tests   are  the 
sensible  properties  of  odor  and  taste.     If  there 
be  none  of  the  peculiar  shoe  leather  odor  and 
taste,    or   if   a   strong   lamp    oil   odor  be   per- 
ceptible, the  oil  may  be  suspected.     Little  of 
importance   can    be    inferred    from    the    color. 
Some   have   been   disposed   to  prefer  the  dark 
offensive  oil,  but   our  own  experience   accords 
with  that  of  those  who  have  found  the  pale  or 
light  brown  equally  efficient,   and   for  facility 
of    administration     and    acceptability    to     the 
stomach  the  latter  is  greatly  preferable.     It  is 
important  that  the  oil  should  be  secluded  from 
the    air,    which    effects   a   gradual   change,    no 
doubt  impairing  its  efficiency;  hence  the  vessels 
containing  it  should  be  full,  and  it  should  be 
kept   in  bottles  well-stoppered,   holding  about 
the  quantity  generally  wanted  for  use  at  one 
time,  and  not  exposed  to  the  sunlight. 

Uses. — Cod  liver  oil  has  long  been  popu- 
larly employed  in  Northern  Europe  in  rheu- 
matic and  strumous  diseases.  It  was  first 
brought  to  the  notice  of  the  profession  gener- 
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ally  by  German  practitioners,  and  had  acquired 
great  reputation  on  the  Continent  before  it 
was  used  to  any  extent  in  Great  Britain.  At 
Manchester,  in  England,  it  was  employed  by 
the  medical  profession  in  the  treatment  of 
chronic  rheumatism  and  gout  as  early  as  1766, 
but  it  was  not  until  the  appearance  of  the 
treatise  of  Bennett  of  Edinburgh,  in  1841, 
that  it  came  into  general  notice  in  Great 
Britain  and  the  United  States.  The  diseases 
in  which  it  has  proved  most  eilicient  are  chronic 
rheumatism  and  gout,  and  the  various  morbid 
affections  connected  with  a  scrofulous  diathesis, 
such  as  external  glandular  scrofula,  dit 
of  the  joints  and  spine,  carious  ulcers,  tabes 
.mesenterica,  rickets,  and  phtkitis.  It  has  been 
found  useful  also  in  chronic  cutaneous  c?-uj>- 
tions,  lupus,  and  chronic  pectoral  deft 
not  tuberculous,  and  may  be  employed  with  the 
hope  of  good  in  almost  all  chronic  cases  in 
which  there  is  impaired  assimilation  and  nutri- 
tion. In  pulmonary  consumption  it  is  of 
Supreme  value.  It  is  necessary,  however,  to 
persevere  for  lour  or  six  weeks  before  looking 
for   any    decidedly    favorable    results,    though 

the  change   docs   often    begin   earlier. 

As  to  its  mode  of  action,  there  has  been 
much  difference  of  opinion.  Some  consider  it 
merely  a  nutritive  agent,  having  the  advantage 

over  other  oleaginous  substances  of  a  readier 

entrance  into  the  system  and  moi  -imi- 

lation.  Bui  we  cannot  agree  with  this  opinion. 
Other  oleaginous  substances,  certainly  not  less 
'nutritious,  have  not  been  equally  eilicient, 
though  taken  in  much  larger  quantities.  If 
Una  be  the  true  explanation,  persons  living 
chiefly  on  milk,  which  abounds  in  oil,  or  on 
fat  pork,  ought  to  show  a  special  exemption 
from  scrofulous  complaints.  The  probability 
appears  to  us  to  be  that,  in  consequence  of 
some  peculiar  principle  or  principles  it  con- 
tains, it  exercises  a  stimulant  and  alterative 
influence  on  the  processes  of  assimilation  and 
nutrition,  thereby  aiding  in  the  production 
of   healthy    tissue. 

A  tablespoonful  (15  Ce.)  three  or  four 
times  a  day  may  be  given  to  adults,  a  tea- 
spoonful  (3.75  Cc.)  repeated  as  frequently  to 
children,  which  dose  may  be  gradually  incn 
as  the  stomach  will  permit,  and  continued  for  a 
long  time.  It  may  be  taken  alone  or  mixed 
with  some  vehicle  calculated  to  conceal  its  taste 
and  obviate  nausea.  For  this  purpose  recourse 
may  be  had  to  any  of  the  aromatic  waters, 
to  the  aromatic  tinctures,  as  the  tincture  of 
orange  peel,  diluted  with  water,  or  to  a  bitter 
infusion,  as  that  of  quassia.  It  may  be  given 
floating  on  the  vehicle,  or  mixed  with  it  by 
means  of  gum  or  the  yolk  of  egg,1  with  sugar, 

1  Otyconin  Emulsion  of  Cod  Liver  Oil. — The  for- 
mula proposed  by  Close,  and  at  one  time  larcrcly 
used  by  Andrews.  Beard,  and  others,  is  as  follows. 
Cod  Liver  Oil  4  fluidounees,  Glyconin  9  fluidrachms, 
Aromatic  Spirit  of  Ammonia  1  fluidrachm.  Sherry 
Wine  2  fluidounees.  Diluted  Phosphoric  Acid  4  flui- 
draohms. Essence  of  Bitter  Almond  (made  by  dis- 
solving 1  fluidrachm  of  the  volatile  oil  in  half  a  pint 
of    alcohol)     2    fluidrachms.     The    cod    liver    oil    is 


in  the  form  of  an  emulsion.  Perhaps  the  best 
vehicle,  when  not  contra-indicated,  is  the  froth 
of  porter.  Let  a  tablespoonful  of  porter  be 
put  into  the  bottom  of  a  glass,  upon  the  surface 
of  this  the  oil,  and  over  all  some  of  the  froth 
of  the  porter.  A  small  piece  of  orange  peel 
may  be  chewed  before  and  after  taking  the 
medicine.2  Various  other  methods  have  been 
adopted  to  conceal  or  correct  the  taste  and 
favor  administration.  Common  salt  has  been 
recommended,  but  nothing,  perhaps,  so  effect- 
ually destroys  the  taste  as  oil  of  bitter  almond, 
of  which  one  part  will  answer  for  200  parts  of 
the  oil.  A  good  plan  is  to  shake  strongly,  in 
a  flask,  one  measure  of  the  oil  with  from  one  to 
two  of  bitter  almond  water,  according  to  the 
degree  of  offensivencss,  and  to  separate  the 
liquids  after  they  have  been  allowed  to  stand 
for  twenty-four  hours.  The  oil  should  be  fil- 
tered if  not  quite  clear.  The  medicine  is  now 
very  largely  given  in  capsules.  Dufourmantel 
prepared  a  jelly  by  dissolving  half  a  drachm  of 
ichthyocolla  in  as  little  hot  water  as  possible, 
and  then  gradually  mixing  with  it  a  tluidounco 
of  the  oil  with  four  drops  of  the  oil  of  anise, 
taking   care    not    to   exceed    the    heat    of    7.")°   F. 

(./.  ]'.  c.  Juin,  L864,  p.  72.)  Bouchul  incor- 
porated the  oil  with  wheat  flour,  and  had  this 
made  into  bread,  which,  he  said,  was  in  no  de- 

diaagreeable.    (A'.  11.,  Oct.  IST.'J,  p.  522. )3 
The  oil  is  sometimes  applied  externally  by  fric- 
tion, and  in  cases  of  OiCOfides  or  liimhricoides 
is   injected    into   the   rectum.      It    has   been 
Ommended    locally    in    chronic    articular    affec- 

.  in  Various  chronic  cutaneous  cruj>tionsf 
ami  in  opacity  of  the  cornea  after  the  sub- 
sidence of  inflammation.  In  the  last  mentioned 
affection,  one  or  two  drops  of  the  oil  are 
applied  by  means  of  a  pencil  to  the  cornea, 
and  diluted,  if  found  too  stimulating,  with  olive 
or  almond  oil.4  It  Is  often  advantageously 
combined  with  lime  salts,  especially  in  rickets.6 

to    be    added     \<  ill    sltnrh/    to    the    glyconin    with    brisk 

stirring,    and    the    other    Ingredient!    added    in    the 

order  named.      (llyconiu  or  Olyc<  ritutn    VitelU  Is  made 
\ni-    4".  Qffl.   of  fresh  yolk  of  egg  with   56   Gin, 
of    glycerin. 

5  The  following  is  Carlo  I'avesl's  formula  for  de- 
odorized cud  liver  oil.  Cod  liver  oil  looo  partH, 
ground    roasted    coffee    50    pans,    animal    charcoal    25 

Carts.  Place  the  ingredients  in  a  flask,  which  is  to 
«■  well  closed,  and  digest  on  a  water  bath  during 
the  space  of  one  hour:  then  set  it  aside  for 
days,  occasionally  shaking  the  contents,  and  tilt er. 
preparation  has  a  peculiar  coffee  flavor,  and 
1r  quite  pleasant  to  fake,  the  only  objection  being 
the  liability  to  cultivate  in  the  patient  a  dl 
for  using  coffee  as  a  beverage.    (  V.  R..  Jan.  1876.) 

■  PhoephorUsed  cod  liver  oil  may  be  made  by  dis- 
solving one  grain  of  phosphorus  in  four  fluidounees 
of  cod  liver  oil. 

*  Cod  Liver  Oil  and  Ferrous  Iodide. — The  following 
formula  is  that  of  a  commission  appointed  by  the 
Netherlands  Pharmaceutical  Society.  Iodine  1  part; 
Pulverized  Iron  1  part;  Pale  Cod  Liver  Oil  80  parts. 
Triturate  the  pulverized  iron  in  a  mortar  with  the 
Iodine  and  one-fourth  of  the  oil,  and  heat  the  mix- 
ture in  a  water  bath,  with  constant  stirring,  until  the 
brown  color  of  the  iodine  has  entirely  disappeared 
and  given  place  to  a  deep  purple  color,  showing  that 
the  ferrous  iodide  has  been  formed  and  dissolved. 
Then  add  the  remainder  of  the  oil.  mix  carefully, 
and,  after  standing,  decant  into  dry  bottles,  which 
are   to   be   completely  filled.     (.V.    /?.,   Aug.    1870.) 

B  Cod  Liver  Oil  with  Lactophoaphate  of  Lime. 
Take  of  Cod  Liver  Oil.  1  pint ;  Oil  of  Bitter  Almond, 
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The  olein  of  cod  liver  oil  has  been  recom- 
mended by  Arthur  Leared,  when  the  oil  itself 
disagrees  with  the  stomach.  He  has  found  it 
to  produce  the  same  remedial  effects,  and  to  be 
borne  much  better.  It  may  be  given  in  the 
same  dose.  A  solution  of  quinine  in  the  oil 
may  be  made  by  heating  the  freshly  precipi- 
tated alkaloid  with  the  oil,  in  the  proportion  of 
two  grains  to  a  fluidounce,  by  means  of  a  water 
bath,  until  the  mixture  becomes  quite  clear. 

Dose,  four  fluidrachms   (15  Cc). 

Off.  Prep. — Emulsurn  Olei  Morrhuae,  U.  8.; 
Emulsum  Olei  Morrhuae  cum  Hypophosphitibus, 
U.  S. 

OLEUM  MYRISTIC/E.  U.  S.,  Br. 

OIL  OF  MYRISTICA  [Oil  of  Nutmeg] 

(6'le-um  my-rls'ti'cse ) 

"A  volatile  oil  distilled  from  Myristica.  It 
should  be  kept  in  well-stoppered,  amber- 
colored  bottles,  in  a  cool  place,  protected  from 
light."  U.S.  "  The  oil  distilled  from  Nutmeg."  Br. 

Volatile  oil  of  Nutmeg ;  Oleum  Myristica  /TCthe- 
reum,  Oleum  Nucis  Moschati,  Oleum  Nucistse  /lilthe- 
reum ;  Huile  volatile  (Essence)  de  Muscade,  Fr. ; 
Oleum  Macidis,  P.  O. ;  Aetherisches  Muskatol,  Aether- 
lsches  Muskatnussol,  G. 

This  oil  is  obtained  from  the  powdered  nut- 
megs by  distillation  with  water.  A  better 
method,  according  to  J.  Cloez,  is  to  exhaust  the 
powder  with  carbon  disulphide  or  ether,  distil 
off  the  solvent  by  means  of  a  water  bath,  and 
expose  the  butter-like  residue  to  a  current  of 
steam,  the  vapor  being  conveyed  into  a  re- 
frigerated receiver,  where  it  condenses.  (/.  P. 
C,  Fev.  1864.)  Schimmel  &  Co.  (1899)  state 
that  oil  of  nutmeg  is  made  from  the  light, 
worm-eaten  nuts,  of  which  large  quantities  are 
rejected  in  sorting  the  different  qualities  in 
Holland.  The  worm  most  strangely  robs  the 
nutmeg  of  its  fat  oil,  while  the  essential  oil 
remains  in  the  nut  in  full.  Oil  of  myristica 
is  colorless  or  of  a  pale  straw  color,  limpid, 
lighter  than  water,  soluble  in  an  equal  volume 
of  glacial  acetic  acid,  in  alcohol  and  ether, 
with  a  neutral  reaction,  a  pungent  spicy  taste, 
and  a  strong  odor  of  nutmeg.  It  is  "  a  thin, 
colorless  or  pale  yellow  liquid,  having  a  char- 
acteristic odor  of  nutmeg,  and  a  warm,  spicy 
taste.  Specific  gravity :  0.862  to  0.910  at  25°  C. 
(77°  F.).  Soluble  in  an  equal  volume  of  alco- 
hol; also  soluble  in  3  volumes  of  90  percent, 
alcohol.  It  is  dextrogyrate,  the  angle  of  rota- 
tion varying  between  +14°  and  +28°  in  a  100 

Oil  of  Peppermint,  Oil  of  Wintergreen.  each,  10  drops  : 
Powdered  Gum  Arabic,  4  oz.  tr.  :  Powdered  Sugar, 
6  oz.  tr.  ;  Solution  of  Lactophosphate  of  Lime  (60  gr. 
to  1  fl.  oz.)  GV>  fl.  oz.  ;  Lime  Water,  6%  fl.  oz.  Mix  the 
gum  and  sugar  in  a  capacious  mortar,  and  make  a 
smooth  mucilage  with  the  lime  water  and  three 
ounces  of  the  solution  of  lactophosphate  of  lime. 
Add  the  volatile  oils  to  the  cod  liver  oil,  and  gradu- 
ally triturate  them  with  the  mucilage  until  a  perfect 
emulsion  is  formed.  Finally,  add  the  rest  of  the  solu- 
tion of  lactophosphate  of  lime,  and  mix  thoroughly. 
Dose,  from  one-half  to  one  fluidounce  (15  to  30  Cc). 
(J.  T.  Shinn,  A.  J.  P.,  March,  1873.) 


Mm.  tube,  at  a  temperature  of  25°  C.  (77° 
F.).  When  2  or  3  Cc.  of  Oil  are  evaporated 
on  a  water-bath,  no  residue  which  crystallizes 
on  cooling  should  be  left."  U.  S.  "  Specific 
gravity  0.870  to  0.910.  The  Oil  forms  a  clear 
solution  with  its  own  volume  of  a  mixture 
of  equal  parts  of  absolute  alcohol  and  alco- 
hol (90  per  cent.).  A  little  evaporated  on 
a  water-bath  should  not  leave  a  residue  which 
crystallizes  on  cooling  (absence  of  concrete 
oil  of  nutmeg)."  Br.  The  mixture  of  volatile 
and  fixed  oils  obtained  by  powerfully  express- 
ing nutmegs  between  heated  plates  may  be 
separated  by  agitation  with  water.  Upon 
standing,  the  latter  deposits  a  crystalline  solid, 
which  was  called  by  Playfair  myristin.  From 
its  solution  in  alcohol  he  obtained  it  in  extremely 
light  crystalline  scales,  which,  after  repeated 
crystallization,  had  still  the  odor  of  nutmeg, 
were  fusible  at  31°  C.  (87.8°  P.),  soluble  in  the 
ordinary  menstrua  of  substances  of  the  same 
class,  and,  as  just  said,  insoluble  in  water.  By 
glacial  acetic  acid  it  was  first  colored  red.  (P. 
J.,  March,  1874,  714.)  It  was  identified  as  the 
glyceride  of  myristic  acid,  C14H28O2,  and  had, 
therefore,  the  formula  CaH5(Ci4H2702)3.  Be- 
sides the  myristin  or  solid  fat,  there  is  present 
about  an  equal  amount  of  a  liquid  fat  con- 
taining free  acid.  The  essential  oil  consists 
chiefly  of  pinene  with  probably  some  dipen- 
tene,  also  myristicol,  CioHieO,  and  myristicin, 
C12H14O3.  (Power's  Catalogue  of  Essential  Oils, 
1894.)  Semmler  (Ber.  d.  Chem.  Ges.,  1890, 1803) 
examined  an  oil  of  myristica  of  sp.  gr.  0.8611 
which  contained  only  terpenes;  these  boiled 
at  about  50°  C.  under  a  pressure  of  8  Mm. 
The  oil  may  be  used  for  the  same  purposes 
as  myristica. 

Dose,  five  to  ten  minims  (0.3  to  0.6  Cc), 
but  the  oil  is  not  often  employed. 

Off.  Prep. — Pilula  Aloes  Socotrinae,  Br.;  Spiri- 
tus  Ammonise  Aromaticus,  U.  S.,  Br.;  Spiritus 
Myristicae,  Br.;  Tinctura  Guaiaci  Ammoniata, 
Br.;  Tinctura  Valerianae  Ammoniata,  Br. 

OLEUM   OLIV>E.   U.  S.,  Br. 

OLIVE  OIL 

(o'le-um  Q-U'vae) 

"A  fixed  oil  expressed  from  the  ripe  fruit  of 
Olea  europcea  Linne  (Fam.  Oleacece).  It 
should  be  kept  in  well-stoppered  bottles,  in  a 
cool  place."  U.  S.  "  The  oil  expressed  from 
the  ripe  fruit  of  Olea  europeea,  Linn."  Br. 

Sweet  Oil  ;  Huile  d'Olive.  Fr.  Cod. ;  Oleum  Olivarum, 
P.  O.;  Olivenol,  O. ;  Olio  di  olive,  It.;  Aeeite  de 
olivas,  Sp. 

Olea  europcea,  L.,  Sp.  PI.  (1753)  8;  Willd., 
Sp.  Plant,  i.  44;  B.  &  T.  172.— This  valuable 
tree  is  usually  from  fifteen  to  twenty  feet  in 
height,  though  sometimes  much  larger,  espe- 
cially in  Greece  and  the  Levant.  It  has  a  solid, 
erect,  unequal  stem,  with  numerous  straight 
branches,   covered   with  a  grayish  bark.     The 
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leaves,  which  stand  opposite  to  each  other  on 
short  footstalks,  are  evergreen,  firm,  lanceo- 
late, entire,  two  or  three  inches  in  length,  with 
the  edges  somewhat  reverted,  smooth  and  of  a 
dark  green  color  on  their  upper  surface,  whitish 
and  almost  silvery  beneath.  The  flowers  are 
small,  whitish,  and  disposed  in  opposite  axillary 
clusters,  about  half  as  long  as  the  leaves,  and 
accompanied  with  small,  obtuse,  hoary  bracts. 
The  fruit,  or  olive,  is  a  smooth,  oval  drupe, 
greenish  at  first,  but  of  a  deep  violet  color  when 
ripe,  with  a  fleshy  pericarp,  and  a  very  hard 
nut  of  a  similar  shape.  Clusters  of  not  less 
than  thirty  flowers  yield  only  two  or  three  ripe 
olives. 

The  olive  tree,  though  believed  by  some  to 
have  been  originally  from  the  Levant,  flourishes 
at  present  in  all  the  countries  bordering  on  the 
Mediterranean,  and  has  been  cultivated  from 
time  immemorial  in  Spain,  the  south  of  France, 
and  Italy.  It  begins  to  bear  fruit  after  the 
second  year,  is  in  full  bearing  at  six  years, 
and  continues  to  flourish  for  a  century.  There 
are  forty  varieties,  distinguished  by  the  form 
of  the  leaves  and  the  shape,  color,  and  size 
of  the  fruit.  The  variety  longi folia  of  Willde- 
now  is  said  to  be  chiefly  cultivated  in  Italy  and 
the  south  of  France,  and  the  latifolia  in  Spain. 
The  latter  bears  much  larger  fruit  than  the 
former,  but  the  oil  is  less  esteemed.  The  olive 
is  largely  cultivated  in  the  north  of  Africa. 
especially  in  the  vicinity  of  Tunis,  and  con- 
siderable quantities  of  the  oil  are  exported 
from  that  city.  (P.  J.,  Sept.  1873,  201.)  The 
tree  has  been  introduced  into  South  Australia, 
and  the  oil  will  probably  become  of  commercial 
importance  there. 

Olives  are  cultivated  especially  in  Spain  in 
the  district  of  Cadiz.  Two  classes  are  produced, 
the  one  known  as  the  Queen  olive,  ■  large 
olive,  which  is  mostly  exported  to  the  United 
States;  the  other  the  Manzanillo,  or  small  olive, 
which  is  chiefly  consumed  in  Spain,  South 
America,  and  Cuba.  The  olive  is  largely  cul- 
tivated in  California,  where  it  grows  luxuriant ly. 
As  long  ago  as  1S97  there  were  said  to  be  2,500, 
000  olive  trees  in  California,  but  the  production 
of  the  oil  is  not  very  large  at  present  on 
account  of  the  greater  cheapness  of  labor  in 
France  and  in  Italy.1  The  imports  of  oil  into 
the  United  States  are  annually  between  eight 
and  nine  hundred  thousand  gallons. 

Pickled  olives  made  by  soaking  green  olives 
first  in  dilute  solution  of  sodium  hydroxide  and 
then  in  salt  water  are  largely  used  as  an  article 
of  food;  the  ordinary  green  olive  of  com- 
merce has  been  picked  before  ripening.     The 

1  There  are  many  varieties  of  the  olive  grown  in 
California.  J.  L.  Howland  of  Pomona,  reports  the 
following  percentage  of  oil  yielded  by  each  variety 
as  cultivated  in  California  as  the  result  of  two 
years'  test ;  Pendulina,  21 ;  Rubra,  18.5 :  Oblonga, 
18 ;  Mission,  17.9 :  Uvaria,  17.5 ;  Nevadillo  Blanco, 
16.5:  Columella.  16.5;  Precox,  14:  Picholine.  10; 
Manzanillo,  8.5.  For  further  information  concern- 
ing the  subject  the  reader  is  referred  to  the  various 
Proceedings  of  the  California  State  Convention  of 
Olive  Growers. 


ripe  olive,  which,  in  the  United  States,  is  chiefly 
obtained  from  California,  is  dark-purple,  often 
almost  black,  very  different  in  taste  from  the 
ordinary  unripe  pickled  fruit,  and  is  said  to 
contain  about  50  per  cent,  of  olive  oil,  so  that 
it  affords  an  excellent  method  of  administering: 
fat. 

The  leaves  and  bark  of  the  olive  tree  have  an 
acrid   and   bitterish  taste,  and   have   been   em- 
ployed as  substitutes  for  cinchona,  though  with 
no  great  success.    Attention  has   been  called, 
in  France,  to  a  hydro-alcoholic  extract  of  the 
leaves,  as  having  considerable  febrifuge  powers. 
In  the  quantity  of  from  ten  to  twenty  grains 
daily,  in  divided  doses,  it  has  been  found  useful 
in    preventing   the   hectic    paroxysms.     In    hot 
countries,    a    substance    resembling    the    gum- 
resins    exudes    spontaneously    from    the    bark. 
It  was  thought  by  the  ancients  to  possess  use- 
ful  medicinal  properties,  but  is   not  now  em- 
ployed.    Analyzed  by  Pelletier,  it  was  found  to 
contain    resin,    a    little    benzoic    acid,    and    a 
peculiar  principle  analogous  to  gum,  which  has 
been  named  olivile.    But  the  fruit  is  by  far  the 
most  useful  product.     In  the  unripe  state  it  is 
hard  and  insupportably  acrid,  but  when  macer- 
ated in  water  or  an  alkaline  solution,  and  after- 
wards introduced  into  a  solution  of  common  salt 
it  loses  these  properties,  and  becomes  a  pleasant 
and   highly  esteemed  article  of  diet.     Mannite 
has  been  found  in  all  parts  of  the  tree  while  in 
vital  activity,  as  in  the  green  leaves  and  unripe 
fruit,  but  cannot  be  detected  in  the  yellow  fallen 
ea  or  in  the  perfectly  ripe  fruit.     (A.  J.  P., 
1886,  p.  17fl.)      The  pericarp,  or  fleshy  part  of 
the  ripe  olive,  abounds  in  a  fixed  oil,  which  con- 
stitutes its  greatest  value,  and  for  which  the  tree 
is  chiefly  cultivated  in  Southern    Europe.    In 
the  unripe  olive  a  peculiar  green  substance,  to- 
gether with  mannite,  has  been  found  by  S.  de 
Lota,    both    of    which    disappear    as    the    fruit 
ripens,  being  probably  converted  into  oil,  which 
now   takes   their   place.      (J.   P.   C,   Juin    and 
Dec.  1862.)     The  olives  ripen  from  November  to 
March,  and  the  oil  is  obtained  by  first  bruising 
them  in  a  mill  and  then  submitting  them  to  pres- 
sure.    The  product  varies  much,   according  to 
the  state  of  the  fruit  and  the  circumstances  of 
the    process.      The    best,    called    virgin    oil,   is 
obtained  from  the  fruit  picked  before  perfect 
maturity,  and  immediately  pressed.    It  is  distin- 
guished by  its  greenish  hue.     The  common  oil 
used  for  culinary  purposes  and  in  the  manufac- 
ture of  the  finest  soaps  is  procured  from  very 
ripe  olives,  or  from  the  pulp  of  those  which 
have  yielded  the  virgin  oil.     In  the  latter  case 
the  pulp  is  thrown  into  boiling  water,  and  the 
oil  removed  as  it  rises.     An  inferior  kind,  em- 
ployed in  the  arts,  especially  in  the  preparation 
of  the  coarser  soaps,  plasters,  unguents,  etc.,  is 
afforded  by  fruit  which  has  been  thrown  into 
heaps,  and  allowed  to  ferment  for  several  days, 
or  by  the  marc  left  after  the  expression  of  the 
finer  kinds  of  oil,  broken  up,  allowed  to  ferment, 
and    again    introduced    into    the    press.      The 
remarks  made  under  the  head  of  Oleum  Myris- 
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ticce  in  relation  to  the  extraction  of  the  fixed 
oil  by  means  of  solvents  are  applicable  also  to 
olive  oil. 

Olive  oil  is  imported  in  glass  bottles,  or  in 
flasks  surrounded  by  a  kind  of  net-work  of  grass 
and  usually  called  Florence  flasks.  The  best 
comes  from  Southern  France,  where  much 
care  is  exercised  in  the  choice  of  the  fruit. 

Properties. — The  pure  oil  is  an  unctuous 
liquid,  or  "  a  pale  yellow  or  light  greenish-yel- 
low oily  liquid,  having  a  slight  peculiar  odor, 
and  a  nut-like,  oleaginous  taste,  with  a  faintly 
acrid  after-taste.  Specific  gravity :  0.910  to 
0.915  at  25°  C.  (77°  F.).  Very  sparingly  sol- 
uble in  alcohol,  but  readily  soluble  in  ether, 
chloroform,  or  carbon  disulphide."    U.  S. 

The  concrete  portion,  about  28  per  cent,  of 
the  oil,  which  separates  at  a  freezing  tempera- 
ture, consists  chiefly  of  the  glyceride  of  palmitic 
acid,  C16H32O2,  together  with  a  smaller  amount 
of  aracbidie  acid,  C20H40O2  (stearic  acid  is 
stated  by  Hehner  and  Mitchell  to  be  absent  en- 
tirely) ;  the  liquid  portion  is  essentially  olein, 
C3H5(O.Ci8H330)3,  with  a  small  amount  (seven 
parts  for  ninety-three  of  olein)  of  the  glyceride 
of  the  less  saturated  linolic  acid.  According  to 
Braconnot,  the  oil  contains  72  per  cent,  of  olein 
and  28  of  palmitin.  A  small  quantity  of  choles- 
terin,  C26H44O,  has  also  been  found  in  the  oil. 
Olive  oil  is  solidified  by  nitrous  acid  and  mer- 
curic nitrate,  and  converted  into  a  peculiar 
fatty  substance,  called  elaidin.  The  olein  of 
all  oils  which  have  not  the  drying  property 
undergoes  the  same  change  when  acted  on  by 
nitrous  acid. 

The  greenish  color  is  owing  to  the  presence 
of  a  trace  of  chlorophyll,  and  a  trace  of  choles- 
terin  is  also  extracted  by  repeated  agitation 
with  glacial  acetic  acid.1 

Olive  oil,  when  exposed  to  the  air,  is  prone  to 
become  rancid,  acquiring  a  disagreeable  odor,  a 
sharp  taste,  and  a  thicker  consistence;  it  also 
loses  its  color,  and  the  change  is  promoted  by 
heating  it.  It  is  officially  tested  as  follows: 
"  When  cooled  to  from  8°  to  10°  C.  (46.4°  to 
50°  F.),  the  Oil  becomes  somewhat  cloudy  from 
the  separation  of  crystalline  particles,  and  at 
0°  C.  (32°  F.),  it  forms  a  whitish,  granular 
mass.  If  2  Cc.  of  Olive  Oil  be  shaken  vigor- 
ously with  an  equal  volume  of  nitric  acid  (sp. 
gr.  1.37),  the  Oil  should  retain  a  light  yellow 
color,  not  becoming  orange  or  reddish-brown, 
and  after  standing  for  six  hours  should  change 
into  a  yellowish-white  solid  mass  and  an  almost 
colorless  liquid  (absence  of  appreciable  quan- 
tities of  cotton  seed  oil  and  most  other  seed 
oils).  If  5  Oc.  of  the  Oil  be  thoroughly  shaken 
in  a  test-tube  with  5  Oc.  of  an  alcoholic  solu- 
tion of  silver  nitrate  (made  by  dissolving  0.1 
Gm.  of  silver  nitrate  in  10  Cc.  of  alcohol  and 
adding  2  drops  of  nitric  acid),  and  the  mixture 
be  heated  for  about  five  minutes  in  a  water- 
bath,  the  Oil  should  retain  its  original  pale 
color,    not    becoming    reddish    or    brown,    nor 

1  For  discussion  of  the  spectra  of  olive  oil,  see 
P.   J.,  3d   series,   vli.   22,   110. 


should  any  dark  color  be  produced  at  the  line 
of  contact  of  the  two  liquids  (absence  of  more 
than  about  5  percent,  of  cotton  seed  oil).  If  2 
Cc.  of  the  Oil  be  mixed  in  a  test-tube  with  2 
Cc.  of  equal  volumes  of  amyl  alcohol  and  carbon 
disulphide  containing  1  percent,  of  sulphur  in 
solution,  and  the  test-tube  be  immersed  to  one- 
third  or  one-half  its  depth  in  boiling  salt  water, 
no  reddish  color  should  develop  in  from  ten  to 
fifteen  minutes  (absence  of  cotton  seed  oil). 
If  2  Cc.  of  the  Oil  be  mixed  with  1  Cc.  of 
hydrochloric  acid  (sp.  gr.  1.18)  containing  1 
percent,  of  sugar,  and  the  mixture  be  shaken 
for  half  a  minute  and  allowed  to  stand  for  five 
minutes,  and  then  3  Cc.  of  water  added  and  the 
whole  again  shaken,  the  acid  layer  should  not 
show  a  pink  color  (absence  of  sesame  oil). 
Olive  Oil,  saponified  by  alcoholic  potassium 
hydroxide  T.S.  should  show  a  saponification 
value  of  191  to  195  (see  Part  III,  Test  No.  99). 
If  0.3  Gm.  of  Olive  Oil  be  dissolved  in  10  Cc. 
of  chloroform,  in  a  250  Cc.  bottle  or  flask,  and 
25  Cc.  of  a  mixture  of  equal  volumes  of  alco- 
holic iodine  T.S.  and  alcoholic  mercuric  chloride 
T.S.  added,  and  if,  after  standing  for  four 
hours,  protected  from  light,  20  Cc.  of  potas- 
sium iodide  T.S.  be  introduced,  and  the  mixture 
diluted  with  50  Cc.  of  water,  on  titrating  the 
excess  of  iodine  with  tenth-normal  sodium  thio- 
sulphate  V.S.,  an  iodine  value  of  not  less  than 
80  nor  more  than  88  should  be  obtained  (see 
Part  III,  Test  No.  51)."  U.  S.  "At  50°  F. 
(10°  C.)  it  is  liable  to  become  of  a  pasty  con- 
sistence, and  at  32°  F.  (0°  C.)  to  form  a  nearly 
solid  granular  mass.  If  10  cubic  centimetres 
of  the  Oil  be  shaken  with  2  cubic  centimetres 
of  a  reagent  prepared  by  dissolving  1  gramme 
of  silver  nitrate  in  100  cubic  centimetres  of 
absolute  alcohol,  with  the  addition  of  20  cubic 
centimetres  of  ether  and  one  drop  of  nitric 
acid,  no  blackening  should  occur  when  the  mix- 
ture is  heated  on  a  water-bath  for  ten  minutes 
(absence  of  cotton-seed  oil)."  Br.  It  is  fre- 
quently adulterated  with  the  cheaper  fixed  oils, 
especially  with  cotton  seed  oil,  arachis  oil, 
sesame  oil  and  poppy  seed  oil;  the  adulteration 
may  sometimes  be  detected  by  reducing  the 
temperature  to  the  freezing  point.  As  other 
oils  are  less  readily  congealed  than  is  the  olive 
oil,  the  degree  of  its  purity  will  be  indicated 
by  the  degree  of  concretion.  Another  mode 
has  been  indicated  by  Poutet,  founded  on  the 
property  possessed  by  mercuric  nitrate  of  solidi- 
fying the  oil  of  olives,  without  a  similar  influ- 
ence upon  other  oils.  Six  parts  of  mercury  are 
dissolved  at  a  low  temperature  in  seven  and  a 
half  parts  of  nitric  acid  of  the  sp.  gr.  1.35,  and 
this  solution  is  mixed  with  the  suspected  oil  in 
the  proportion  of  one  part  to  twelve,  the  mix- 
ture being  occasionally  shaken.  If  the  oil  is 
pure,  it  will  be  converted  after  some  hours  into 
a  yellow  solid  mass;  if  it  contains  a  minute 
proportion,  even  so  small  as  a  twentieth,  of 
poppy  or  cotton  seed  oil,  the  resulting  mass  will 
be  much  less  firm,  and  a  tenth  will  prevent  a 
greater  degree  of  consistence  than  oils  usually 
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acquire  when  they  concrete  by  cold.  Lew- 
kowitsch  (Chemical  Analysis  of  Oils,  Fats,  and 
Waxes,  2d  ed.,  1898,  462)  says  that  the  color 
reactions  proposed  by  various  authors  are 
altogether  unreliable  and  yield  no  definite  re- 
sults, with  the  exception  of  the  color  test  (Bau- 
doin's  test,  see  Oleum  Scsami)  for  sesame  oil 
and  perhaps  Bechi's  and  Milliau's  or  Halphen's 
for  cotton  seed  oil  (see  below).  For  a  method 
of  detecting  the  oil  of  araehis  (ground  nut  oil) 
in  olive  oil,  see  J.  P.  C,  Janv.  1872,  48.  The 
Bureau  of  Chemistry  of  the  Y .  8.  Agricultural 
Department  investigated  157  samples  purchased 
throughout  the  country;  11  out  of  72  sam- 
ples of  French  oil,  10  out  of  67  samples  of 
Italian  oil,  and  2  out  of  15  samples  of  Cali- 
fornia oil,  were  found  to  be  impure.  The  same 
authorities  oonelude  that  but  little  cotton 
oil  is  found  in  olive  oil  as  imported,  but  ia 
added  to  it  in  the  United  States.  Araehis  oil, 
however,  which  is  produced  in  large  quantities 
in  Marseilles,  was  found  in  numerous  samples  of 
imported  olive  oil.  According  to  Tainbon.  the 
present-day  adulterations  do  not  consist  in  the 
addition  of  a  single  cheaper  oil.  hut  of  i' 
iously  prepared  mixtures  of  different  oils  in 
such  proportions  to  each  other  that  on  analysis 
it  becomes  difficult  or  impossible  to  distinguish 
the  adulterated  from  the  genuine  oil  by  the 
chemical  and  physical  constants  accepted  for 
the  latter.  The  chief  adulterants  are  benne, 
peanut  and  cotton  seed  oil.  Of  these,  benne 
is  easily  recognized;  for  peanut  oil  there  is  as 
yet  no  reliable  color  reaction,  and  while  Bechi's 
reaction  may,  under  certain  conditions,  answer 
well  for  the  detection  of  cotton  seed  oil,  this, 
under  others,  has  also  proven  unreliable.  (I'll. 
Ztg.,  1!Mi4,  104.)     According  to  Creis  and  Qrob 

{8.  W.  P.,  1901.  88)  Bilker's  test  is  very  sen- 
sitive. It  is  carried  out  by  shaking  the  sus- 
pected oil  with  a  solution  of  resorcinol  in 
benzene  and  afterwards  with  nitric  acid.  Olive 
oil  under  these  circumstances  remains  un- 
changed in  color,  OOtton  seed  and  nut  oil  be- 
come red  violet  and  maw  seed  oil  ifl  turned 
brown  red.  Bechi's  test  tor  ascertaining  the 
admixture  of  cotton  seed  oil  with  olive  oil  has 
received  the  approval  of  the  Commission  of 
Florence  after  most  exhaustive  experiments,  and 
is  as  follows.  One  grain  (0.065  Cm.)  of  silver 
nitrate  is  dissolved  in  fifteen  minims  (0.9  0c.) 
of  water,  and  six  and  a  half  fluidounces 
(200  Cc.)  of  alcohol  are  added.  Two  fluid- 
ounces  (or  (id  Cc.)  of  ether  may  be  added  to 
render  the  solution  more  easily  miscible  with 
the  oil,  but  it  is  not  absolutely  necessary.  A 
solution  of  eighty-five  parts  of  amyl  alcohol 
and  fifteen  parts  of  rape  seed  oil  is  prepared. 
These  reagents  should  not  be  kept  on  hand  any 
length  of  time.  To  ten  Cc.  of  the  oil  to  be 
examined  one  Cc.  of  the  solution  of  silver 
nitrate  is  added,  and  then  from  eight  to  ten 
Cc.  of  the  amyl  alcohol  reagent;  the  mixture 
is  agitated  strongly,  and  heated  on  a  water  bath 
for  five  or  ten  minutes.  In  the  case  of  pure 
oils  the  color  is  unaltered  by  the  addition  of 


the  reagents;  if  cotton  seed  oil  be  present,  a 
brownish  color  or  turbidity,  varying  from  a 
light  brown  to  a  deep  maroon  or  black  (ac- 
cording to  the  extent  of  the  adulteration),  will 
be  produced.  (A.  J.  P.,  1SS7.)  See  also  the  offi- 
cial silver  nitrate  test.  Milliau's  test  is  a  modi- 
fication of  the  foregoing.  If  the  fatty  acids 
instead  of  the  oil  itself  are  treated  with  the 
same  reagents,  the  same  reduction  of  the  silver 
salts  occurs  and  the  same  brown  color  as  in  the 
Bechi  test.  Halphen's  test  with  a  mixture 
of  amyl  alcohol  and  carbon  disulphide  contain- 
ing about  1  per  cent,  of  sulphur  in  solution 
is  now  regarded  as  the  most  distinctive  for 
cotton  seed  oil.  For  details  see  the  official  test. 
Uses. — Olive  oil  is  nutritious  and  mildly  laxa- 
tive, and  is  occasionally  given  as  a  feeble  pur- 
gative in  cases  of  irritable  intestines.  Taken 
into  the  stomach  in  large  quantities,  it  serves 
to  involve  acrid  and  poisonous  substances  and 
mitigate  their  action.  It  has  also  been  recom- 
mended as  a  remedy  for  worms,  and  is  a  very 
common  ingredient  in  laxative  enemata.  The 
value  of  large  doses  of  olive  oil  in  the  treat- 
ment of  gall  stones,  as  originally  suggested  by 
Kennedy,  has  received  much  continuation,  and 
the  experiments  of  Rosenberg  go  to  show  that 

the  remedy  does  increase  QOf  only  the  amount 
but  also  the  fluidity  of  the  bile.  From  six 
BVen  ounces  of  it  may  be  given  in  from 
four  to  eight  portions,  during  not  less  than 
three  hours,  in  aromatized  emulsion.  Exter- 
nally applied,  it  is  useful  in  relaxing  the  skin 
and  in  sheathing  irritated  surfaces  from  the 
action  of  the  air,  and  it  is  much  employed 
Bfl  I  vehicle  or  diluent  of  more  active  sub- 
Btanees;  but  the  most  extensive  use  of  olive 
oil  in  pharmacy,  is  as  a  constituent  of  lini- 
ments, ointments,  cerates,   and   plasters. 

Dose,  as  a  laxative,  from  one  to  two  fluid- 
ounces  (.'JO  to  60  Cc). 

Off.  Prep. — Emplastruni  Ainmoniaci  cum  \\y- 
drargyro,  Br.j  Emplastrum  Hydrargyri,  Br.;  Em- 
plastrum l'icis,  Br.;  Emplastruni  Plumbi,  Br.; 
Linimentum  Ammonia*.  Br.;  Linimentum  Calcis, 
Br.:  Linimentum  Camphors),  Br.j  Oleatum  Atro- 
pine. U.  B.J  Oleatum  Cocaina:,  V.  »S'.;  Oleatum 
Veratrins),  r.  .v..-  Unguentum  Capsici,  Br.;  Un- 
guentum  Diachylon,  U.  8.;  Unguentum  Ily- 
drargyri  Compositum,  Br.;  Unguentum  Ify- 
drargyri  Nitratis,  Br.;  Unguentum  Resinae,  Br. 

OLEUM  PHOSPHORATUM.  Br. 

PHOSPHORATED  OIL 

(6'le-um  phos-pho-rfi'tum ) 

Huile  phosphoric  Fr.  Cod. ;  Liniment  phosphor^, 
/>./   i'hosphorhaltiges  Oel,  Q.;  Aceite  fosforado,  Up. 

"  Heat  Almond  Oil  in  a  porcelain  dish  to 
about  300°  F.  (149°  C),  and  keep  it  at  this 
temperature  for  about  fifteen  minutes,  then  let 
it  cool,  and  filter  it  through  paper.  Put  ninety- 
nine  parts  by  weight  into  a  stoppered  bottle, 
capable  of  holding  rather  more  than  this  quan- 
tity, and  add  to  it  one  part  by  weight  of  dry 
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Phosphorus.  Immerse  the  bottle  in  hot  water 
until  the  mixture  has  acquired  the  temperature 
of  180°  F.  (82.2°  C),  removing  the  stopper 
two  or  three  times  to  allow  the  escape  of  ex- 
panded air;  then  shake  until  the  Phosphorus 
is  entirely  dissolved."  Br. 

Phosphorated  oil  was  not  retained  in  the 
U.  S.  P.  (8th  Rev.).  The  process  of  the 
U.  S.  P.  1890  is  appended.^ 

The  U.  S.  1890  process  did  not  differ  essen- 
tially from  that  of  the  Br.  Pharm.  Both  are 
one  per  cent,  solutions;  the  British  formerly 
contained  but  0.75  per  cent.2  The  object  of 
heating  the  oil  is  to  expel  air  and  traces  of 
water,  which  would  aid  in  oxidizing  the  phos- 
phorus. The  ether  not  only  assists  in  the 
preservation  of  the  finished  preparation,  but  is 
also  of  use  in  rendering  the  oil  less  disagreeable 
to  the  taste.  E.  R.  Squibb  passes  a  current  of 
carbon  dioxide  through  the  oil  contained  in  the 
bottle  in  which  it  is  to  be  kept,  to  expel  the  air 
and  prevent  oxidation.  This  is  a  clear  and 
colorless  or  but  slightly  colored  oil,  not  phos- 
phorescent in  the  dark,  and  having  the  odor 
and  taste  of  phosphorus  quite  distinctly.  It 
should  be  perfectly  free  from  any  particles  of 
undissolved  phosphorus.  It  may  be  adminis- 
tered in  the  form  of  an  emulsion,  like  the 
official  almond  emulsion,  and  flavored  with  oil 
of  bitter  almond,  or  preferably  in  capsules; 
each  minim  contains  about  1-115  of  a  grain 
of  phosphorus. 

Dose,  one  to  three  minims  (0.06  to  0.2  Cc). 

OLEUM  PICIS   LIQUID/E.  U.  S. 

OIL  OF  TAR 

(o'le-ftm  pl'cls  llq'ui-daj) 

"A  volatile  oil  distilled  from  tar."   U.  S. 

Huile  volatile  de  Goudron.  Fr.;  Theerol,  PechSl,  Q. 

This  oil  is  prepared  by  distilling  wood  tar, 
the   residue   left   in   the   still   being   known   as 

1  Oleum  Phosphoratum.  U.  S.  1890.  Phosphorated 
Oil. — "Phosphorus,  one  gramme  lor  15.5  grains]  ; 
Expressed  Oil  of  Almond,  Ether,  each,  a  sufficient 
quantity,  to  make  one  hundred  grammes  [or  3  ounces 
av.,  231  grains].  Introduce  a  sufficient  quantity  of 
Expressed  Oil  of  Almond  into  a  flask,  heat  it  on  a 
sand-bath  to  250°  C.  (482°  P.),  and  keep  it  at  that 
temperature  for  fifteen  minutes.  Then  allow  It  to 
cool,  and  filter  it.  Put  ninety  grammes  [or  3  ounces 
av.,  76  grains]  of  the  filtered  Oil  together  with  the 
Phosphorus,  previously  well  dried  by  filtering  paper, 
into  a  dry,  tared  bottle  capable  of  holding  about 
one  hundred  and  twenty  cubic  centimeters  [or  4 
fluidounces.  28  minims],  insert  the  stopper,  and  heat 
the  bottle  in  a  water-bath  until  the  Phosphorus  melts. 
Then  agitate  it  until  the  Phosphorus  is  dissolved, 
allow  it  to  cool,  add  enough  Ether  to  make  the  mix- 
ture weigh  one  hundred  grammes  [or  3  ounces  av., 
231  grains],  and  agitate  it  again.  Lastly  transfer 
the  solution  to  small  glass-stoppered  vials,  which 
should  be  completely  filled  and  kept  in  a  cool  and 
dark  place."  U.  8.  1890. 

1  It  Is  often  desirable  to  be  acquainted  with  the 
degree  of  solubility  of  phosphorus  in  the  different 
fixed  oils  In  ordinary  use,  in  reference  to  its  ex- 
hibition as  medicine.  The  following  list,  is  taken 
from  the  Journal  de  Pharmacie  (Fev.  1869.  p.  94), 
where  it  is  given  on  the  authority  of  M.  C.  Merc. 
The  oils  of  sweet  almonds,  of  olives,  of  sesamum.  and 
of  ground  nuts  will  retain,  at  common  temperatures. 
1-80    of   their   weight    of   phosphorus.     It    may    even 
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pitch.  It  represents  thoroughly  the  medicinal 
properties  of  tar,  and  is  preferable  on  account 
of  its  less  offensive  taste.  (See  Pix  Liquida.) 
It  is  officially  described  as  "  an  almost  colorless 
liquid  when  freshly  distilled,  but  soon  acquiring 
a  dark  reddish-brown  color,  and  having  a 
strong,  tarry  odor  and  taste.  Specific  gravity: 
about  0.965  at  25°  C.  (77°  F.).  It  is  readily 
soluble  in  alcohol,  the  solution  showing  an  acid 
reaction  to  litmus  paper."    U.  S. 

Dose,  one  to  five  minims  (0.06  to  0.3  Cc), 
administered  in  capsule  or  in  emulsion. 

OLEUM  PIMENT7E.  U.  S.,  Br. 

OIL  OF  PIMENTA  [Oil  of  Allspice] 

(6'le-um  pi-men'tse) 

"A  volatile  oil  distilled  from  Pimenta,  yield- 
ing, when  assayed  by  the  process  given  below, 
not  less  than  65  percent.,  by  volume,  of  eugenol. 
It  should  be  kept  in  well-stoppered,  amber-col- 
ored bottles,  in  a  cool  place,  protected  from 
light."  U.  S.  "  The  oil  distilled  from  Pimento." 
Br. 

Oleum  Amomi ;  Oil  of  Pimento;  Huile  volatile  (Es- 
sence) de  Pimentde  la  Jamalque,  Fr. ;  Nelkenpfefferol, 
Plmentol,  G. 

The  berries  yield  from  1  to  more  than  4  per 
cent,  of  the  volatile  oil,  which  as  found  in  com- 
merce is  brownish-red,  and  has  the  odor  and 
taste  of  pimenta,  though  wanner  and  more  pun- 
gent. It  has  a  slightly  acid  reaction.  "A  color- 
less, yellow,  or  reddish  liquid,  having  a  strong, 
aromatic  odor  of  allspice,  and  a  pungent,  spicy 
taste.  Specific  gravity :  1.033  to  1.048  at  25°  C. 
(77°  F.).  With  90  percent,  alcohol  it  is  misci- 
ble  in  all  proportions.  It  is  also  soluble  in 
2  volumes  of  70  percent,  alcohol.  When  mixed 
with  an  equal  volume  of  a  concentrated  solution 
of  sodium  hydroxide,  it  fortns  a  semi-solid 
mass."  U.  S.  "  Yellow  or  yellowish-red  when 
recently  distilled,  but  gradually  becomes  darker. 
It  has  the  odor  and  taste  of  pimento.  Specific 
gravity  not  below  1.040.  It  should  be  con- 
verted into  a  semi-solid  mass  when  shaken  with 
an  equal  volume  of  strong  solution  of  am- 
monia." Br.  It  consists,  like  oil  of  cloves,  of 
two  distinct  portions,  one  a  sesquiterpene, 
C15H24,  and  the  other  a  phenol,  eugenol,  capa- 
ble of  extraction  by  shaking  out  with  alkaline 
hydroxide  solution.  They  may  be  separated 
by  distilling  the  oil  from  potassium^  hydroxide 
solution.  After  the  hydrocarbon  is  distilled 
off  the  phenol  may  be  obtained  by  liberation 
from  its  combination  with  sulphuric  acid 
and  distilling:.  It  is  readily  recognized  as 
eugenol,  so  that  oil  of  pimenta  is  analogous  in 

descend  to  1-78  for  almond  and  ground  nut  oils ; 
but  It  is  not  prudent,  in  practice,  to  keep  too  near 
the  limits  of  saturation.  The  oils  of  colza  and  flax- 
seed, brown  cod  liver  oil.  and  neat's  foot  oil,  re- 
tained 1-70  of  their  weight,  even  after  eight  days' 
exposure  in  a  cellar.  Castor  oil  is  far  removed 
from  these  figures.  105  parts  of  it  being  required  to 
dissolve  one  part  of  phosphorus.  The  author  has 
observed  no  sensible  difference  in  the  dissolving 
power  of  overheated  and  not  overheated  oils. 
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its  constitution  to  oil  of  cloves  (see  Oleum 
Caryophylli).  Nothing  is  known  of  the  con- 
stituents which  give  oil  of  pimenta  its  char- 
acteristic odor.  The  U.  S.  P.  (8th  Rev.)  fur- 
nishes an  assay  to  determine  the  proportion 
of  eugenol  as  follows: 

Assay  for  Eugenol.  U.  S.  (8th  Rev.).— "In- 
troduce into  a  flask  with  a  long  neck  (graduated 
in  tenths)  10  Cc.  of  the  Oil  of  Pimenta  and 
100  Cc.  of  potassium  hydroxide  T.S.,  and 
shake  the  mixture  for  five  minutes.  When 
the  liquids  have  separated  completely,  add 
sufficient  potassium  hydroxide  T.S.  to  raise 
the  lower  limit  of  the  oily  layer  to  the  zero 
mark  of  the  scale,  and  note  the  volume  of 
residual  liquid,  which  should  not  measure  more 
than  3.5  Cc,  indicating  the  presence  of  at  least 
65  percent,  of  eugenol."  U.  S.  Oil  of  pimenta 
is  given  for  the  same  purposes  as  are  the  other 
stimulant  aromatic  oils. 

Dose,  from  three  to  six  minims  (0.2  to  0.4 
Cc). 

OLEUM  PINI.  Br. 

OIL  OF  PINE 

(<>']f'-um  pi'ni) 

"  The  oil  distilled  from  tbe  fresh  leaves  of 
Pinus  Pumilio,  Haenke."   Br. 

Pine  Needle  Oil ;  LatBchenkieferoM,  Krummholziil,  O. 

The  British  Pharmacopoeia  1898  replaced  fir 
wood  oil  by  making  oil  of  pine  official.  This 
was  largely  due  to  the  investigations  of  .1.  C. 
Umney  (P.  J.,  1895,  161,  173,  542),  who  found 
that  the  Pinus  Pumilio  (Mountain  Pine)  fur- 
nished an  oil  of  fairly  constant  character  and 
superior  to  that  from  the  Pinus  sylvestris 
{Scotch  Fir)  of  the  Br.  Ph.  1885.  It  is  de- 
scribed as  "  colorless  or  nearly  so,  with  a  pleas- 
ant aromatic  odor  and  pungent  taste.  Specific 
gravity  0.865  to  0.870.  It  should  rotate  the 
plane  of  a  ray  of  polarized  light  from  5°  to 
10°  to  the  left  at  60°  F.  (15.5°  C.)  in  a  tube 
100  millimetres  long.  Not  more  than  10  per 
cent,  should  distil  below  329°  F.  (165°  C.)." 
Br.  It  resinifies  on  exposure,  and  in  medicinal 
qualities  resembles  oil  of  turpentine,  but  is 
milder.  Pine  oil  contains  leevo-pinene,  Icevo- 
phellandrene,  sylvestrenc,  bornyl  acetate,  and 
in  the  last  portions  of  the  distillate,  cadinene. 
(Gildemeister  and  Hoffmann,  Aetherische  Oele, 
p.  338.)  It  is  supposed  that  the  pine  oil  owes  its 
odor  to  the  presence  of  the  acetic  ester  of  bor- 
neol,  which  is  ordinarily  present  to  the  amount 
of  about  3.5  per  cent.,  and  Schimmel  &  Co. 
(Schim.  Rep.  for  Oct.  1897)  found  in  a  sample 
of  American  fir  oil  as  much  as  12.1  per  cent. 
It  has  been  used  internally  in  the  treatment  of 
chronic  rheumatism  in  doses  of  from  ten  to 
twenty  minims  (0.6  to  1.3  Cc),  but  it  is  es- 
pecially employed  for  the  purposes  of  inhala- 
tion. The  leaves  of  the  Pinus  sylvestris,  with 
those  of  other  European  firs  and  pines,  by 
pounding  are  converted  into  a  fibrous  substance, 


known  as  fir  wool  (Fichtenwolle) ,  which  is 
much  used  in  Germany  as  a  local  application 
in  chronic  rheumatism,  the  affected  part  being 
enveloped  in  a  thick  batting  of  the  fir  wool, 
which  is  also  sometimes  made  into  clothing  for 
rheumatic  persons.  An  extract  of  the  leaves  is 
also  sold  under  the  name  of  fir  wool  extract, 
for  use  in  rheumatism. 

OLEUM  RICINI.  U.  S.,  Br. 

CASTOR  OIL 

(6'le-iim  ric'i-nl) 

"A  fixed  oil  expressed  from  the  seed  of 
Ricinus  communis  Linne(Fam.  Euphorbiacea:) . 
It  should  be  kept  in  well-stoppered  containers." 
U.  S.  "  The  oil  expressed  from  the  seeds  of 
Ricinus  communis,  Linn.-'  Br. 

Huile  de  Rlcin,  Fr.  Cod. ;  Oleum  e  semine  Ricini, 
Fr.;  Oleum  Ricini,  P.  G. ;  Ricinusol.  O. ;  Olio  di 
rlcino.  It. ;  Acelte  de  ricino ;  Oleum  Palmse  Christl, 
Sp. 

Ricinus  communis,  Willd.,  Sp.  Plant,  iv.  564. 
The  castor  oil  plant,  or  palma  Christ  i,  attains 
in  the  East  Indies  and  Africa  the  character 
of  a  tree,  and  rises  sometimes  thirty  or  forty 
feet.  In  the  temperate  latitudes  of  North 
America  and  Europe  it  is  annual,  though  Achille 
Richard  saw  in  the  south  of  France,  in  the 
vicinity  of  Nice,  on  the  sea  coast,  a  small  wood 
consisting  entirely  of  what  he  supposed  to  be 
this  species  of  Ricinus.1  The  following  de- 
scription applies  to  the  plant  as  cultivated  in 
cool  latitudes.  The  stem  is  of  vigorous  growth, 
.  round,  hollow,  smooth,  glaucous,  some- 
what purplish  towards  the  top,  branching,  and 
from  three  to  eight  feet  or  more  in  height. 
The  leaves  are  alternate,  peltate,  palmately  six 
to  eleven  lobed,  the  lobes  acute  or  acuminate  and 
serrate,  smooth  on  both  sides,  and  of  a  bluish- 
green  color.  The  flowers  are  monoecious,  stand 
upon  jointed  peduncles,  and  form  a  pyramidal 
terminal  raceme,  of  which  the  lower  portion 
is  occupied  by  the  male  flowers,  the  upper 
by  the  female.  Both  are  destitute  of  corolla. 
In  the  male  flowers  the  calyx  is  divided  into 
five  oval,  concave,  pointed,  reflected,  purplish 
segments,  and  encloses  numerous  stamens, 
united  into  fasciculi  at  their  base.  In  the 
female  the  calyx  has  three  or  five  narrow 
lanceolate  segments,  and  the  ovary,  which  is 
roundish  and  three-sided,  supports  three  linear, 
reddish  stigmas,  forked  at  their  apex.  The 
fruit  is  a  roundish,  glaucous  capsule,  with  three 
projeeting  sides,  covered  with  tough  spines,  and 
divided  into  three  cells,  each  containing  one 
seed,  which  is  expelled  by  the  bursting  of  the 
capsule.     This  species  of   Ricinus   is  a   native 

1  While  at  Montpellier,  in  France,  in  the  spring 
of  1861  Geo.  B.  Wood  was  assured  by  Martius,  pro- 
fessor of  botany  in  the  university  of  that  city,  that 
the  species  seen  by  Richard  was  not  the  Ricinus 
communis,  but  the  Ricinus  africanus,  also  that  all 
the  plants  of  the  genus  Ricinus  growing  wild  on 
the  borders  of  the  Mediterranean  were  the  R. 
africanus. 
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of  the  East  Indies  and  Northern  Africa, 
naturalized  in  the  West  Indies,  and  cultivated 
in  various  parts  of  the  world,  in  few  countries 
more  largely  than  in  the  Middle  and  Western 
United  States.  The  flowers  appear  in  July, 
and  the  seeds  ripen  successively  in  August  and 
September.  A  decoction  or  poultice  of  the 
leaves  is  sometimes  used  as  a  local  galactagogue, 
and  an  infusion  has  been  given  internally  for 
a  similar  purpose.  (L.  L.,  Dec.  1859.) 

1.  The  Seeds. — These  are  about  as  large  as 
a  small  bean,  oval,  compressed,  obtuse  at  the 
extremities,  very  smooth  and  shining,  and  of  a 
grayish  or  ash  color,  marbled  with  reddish 
brown  spots  and  veins.  At  one  end  of  the  seed 
is  a  small  yellowish  tubercle,  from  which  an 
obscure  longitudinal  ridge  proceeds  to  the 
opposite  extremity,  dividing  the  side  upon 
which  it  is  situated  into  two  flattish  surfaces. 
In  its  general  appearance  the  seed  is  thought 
to  resemble  the  insect  called  the  tick,  the  Latin 
name  of  which  has  been  adopted  as  the  generic 
title  of  the  plant.  Its  variegated  color  de- 
pends upon  a  very  thin  pellicle  closely  investing 
a  hard,  brittle,  blackish,  tasteless,  easily  sepa- 
rated shell,  within  which  is  the  kernel,  highly 
oleaginous,  of  a  white  color,  and  of  a  sweetish 
taste  succeeded  by  a  slight  degree  of  acrimony. 
The  seeds  easily  become  rancid,  and  are  then 
unfit  for  the  extraction  of  the  oil,  which  is 
acrid  and  irritating.  In  100  parts  Geiger 
found,  exclusive  of  moisture,  23.82  parts  of 
envelope,  and  69.09  of  kernel.  These  69.09 
parts  contained  46.19  of  fixed  oil,  2.40  of  gum, 
20.00  of  starch  and  lignin,  and  0.50  of  al- 
bumen. Henry  Bower  could  find  no  starch,  but 
separated  from  the  seeds  an  albuminoid  prin- 
ciple, which  acted  with  amygdalin  and  water 
like  emulsin,  producing  the  odor  of  oil  of  bitter 
almond,  though  in  a  less  degree.  (A.  J.  P., 
xxvi.  208.)  It  is  highly  probable  that  it  is 
this  principle  which,  acting  as  an  enzyme  on 
the  oily  matter  of  the  seeds,  gives  rise  to 
changes  in  its  nature  which  render  them  rancid. 
(See  Olea  Fixa,  p.  810.)  G.  J.  Scattergood 
found  the  odor  of  castor  oil  to  be  developed  in 
the  beans  when  bruised  with  water,  and  much 
more  powerfully  in  those  long  kept  than  in  the 
fresh.  The  water  distilled  from  the  seeds  has  a 
peculiar  nauseous  odor,  quite  distinct  from  that 
of  the  oil.  (Ibid,,  xxvii.  207.) 

Taken  internally  the  seeds  are  powerfully 
cathartic,  and  often  emetic.  Two  are  sufficient 
to  purge  with  great  violence,  and  three  have 
produced  fatal  gastro-enteritis  in  the  adult. 
After  expression  of  the  oil,  and  treatment  with 
pure  alcohol,  Calloud  found  the  residue  to  be 
powerfully  emetic  in  the  quantity  of  30  grains, 
taken  in  two  doses.  (J.  P.  C,  3e  ser.,  xiv.  190.) 
According  to  Guibourt,  the  toxic  property  per- 
vades the  whole  kernel,  the  integuments  being 
inert.  The  experiments  of  Scattergood,  who 
found  that  the  water  distilled  from  the  seeds 
is  emetic  and  cathartic,  would  seem  to  show  that 
the  active  principle  is  volatile,  but  the  re- 
searches  of   Stillmark   indicate   that   it  is  an 


enzyme,  ricin,  which  is  a  so-called  phytalbumose 
and  has  been  obtained  as  a  white  amorphous 
powder,  and  is  best  dissolved  in  a  10  per  cent, 
salt  solution.  The  aqueous  solution  of  the  pure 
ricin  has  a  neutral  reaction.  It  is  a  violent 
poison.  E.  L.  Boemer  (A.  J.  P.,  1876,  p.  481) 
obtained  butyric  acid  by  macerating  the  ex- 
hausted marc  of  the  seeds  with  water  until  de- 
composed. 

2.  The  Oil. — This  may  be  extracted  from 
the  seeds  in  three  ways:  1,  by  decoction;  2,  by 
expression;  3,  by  the  agency  of  alcohol  or  other 
solvent. 

The  process  by  decoction,  which  has  been 
practised  in  the  East  and  West  Indies,  con- 
sists in  bruising  the  seeds,  previously  deprived 
of  their  husk,  and  then  boiling  them  in  water. 
The  oil,  rising  to  the  surface,  is  skimmed  or 
strained  off,  and  afterwards  again  boiled  with 
a  small  quantity  of  water  to  dissipate  the  acrid 
principle.  The  seeds,  it  is  said,  are  sometimes 
roasted,  to  increase  the  product.  But  by  a  tem- 
perature much  above  212°  F.  the  oil  is  ren- 
dered brownish  and  acrid,  and  the  same  result 
takes  place  in  the  second  boiling,  if  care  is  not 
taken  to  suspend  the  process  soon  after  the 
water  has  been  evaporated;  hence  it  happens 
that  the  West  India  oil  has  generally  a  brownish 
color,  an  acrid  taste,  and  irritating  properties. 

The  oil  is  obtained  in  this  country  by  ex- 
pression. The  following,  we  have  been  in- 
formed, are  the  outlines  of  the  process  usually 
employed  by  those  who  prepare  it  on  a  large 
scale.  The  seeds,  having  been  thoroughly 
cleansed  from  the  dust  and  fragments  of  the 
capsules  with  which  they  are  mixed,  are  con- 
veyed into  a  shallow  iron  reservoir,  where  they 
are  submitted  to  a  gentle  heat  insufficient  to 
scorch  or  decompose  them,  and  not  greater  than 
can  be  readily  borne  by  the  hand.  The  object 
of  this  step  is  to  render  the  oil  sufficiently 
liquid  for  easy  expression.  The  seeds  are  then 
introduced  into  a  powerful  hydraulic  press. 
A  whitish  oily  liquid  is  thus  obtained,  which  \s 
transferred  to  clean  iron  boilers  supplied  with 
a  considerable  quantity  of  water.  The  mixture 
is  boiled  for  some  time,  and,  the  impurities 
being  skimmed  off  as  they  rise  to  the  surface, 
a  clear  oil  is  at  length  left  upon  the  top  of 
the  water,  the  mucilage  and  starch  having  been 
dissolved  by  this  liquid,  and  the  albumen  coagu- 
lated by  the  heat.  The  latter  ingredient  forms 
a  whitish  layer  between  the  oil  and  the  water. 
The  clear  oil  is  now  carefully  removed,  and  the 
process  is  completed  by  boiling  with  a  minute 
proportion  of  water,  and  continuing  the  appli- 
cation of  heat  until  aqueous  vapor  ceases  to  rise, 
and  until  a  small  portion  of  the  liquid,  taken 
out  in  a  vial,  continues  perfectly  transparent 
when  it  cools.  The  effect  of  this  last  operation 
is  to  clarify  the  oil,  and  to  render  it  less  irri- 
tating by  driving  off  the  acrid  volatile  matter. 
But  much  care  is  requisite  not  to  push  the  heat 
too  far,  as  the  oil  then  acquires  a  brownish  hue 
and  an  acrid  peppery  taste.  After  the  com- 
pletion of  the  process,  the  oil  is  put  into  barrels 
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and  sent  into  the  market.1  See  article  on  the 
preparation  of  castor  oil  (A.  J.  P.,  1879,  p. 
481 ).'-  There  is  reason,  however,  to  believe 
that  much  of  the  American  oil  is  prepared 
by  merely  allowing  it  to  stand  for  some  time 
after  expression,  and  then  drawing  off  the 
supernatant  liquid.  One  bushel  of  good  seeds 
yields  five  or  six  quarts,  or  about  25  per  cent, 
of  the  best  oil.  If  not  carefully  prepared,  it 
is  prone  to  deposit  a  sediment  upon  standing, 
and  the  apothecary  may  find  it  necessary  to 
filter  it  through  coarse  paper  before  dispensing 
it.  Perhaps  this  may  he  owing  to  the  plan 
just  alluded  to  of  purifying  the  oil  by  rest  and 
decantation.  We  have  been  told  that  the  oil 
in  barrels  usually  deposits  in  cold  weather  a 
copious  whitish  sediment,  which  is  redissolved 
when  the  temperature  rises.  A  large  propor- 
tion of  the  oil  consumed  in  the  eastern 
tion  of  the  Union  has  been  derived,  by  the 
way  of  New  Orleans,  from  1  Hindis  and  the 
neighboring  States,  when'  it  has  been  at  times 
so  abundant  that  it  has  been  used  for  burning 
in  lamps  and  for  lubricating  machinery.' 

The  process  lor  obtaining  castor  <>il  by  means 
of  alcohol  has  been  practised  in  France,  hut 
the    product    is    said    to    become    rancid    more 

speedily  ihan  that  procured  in  the  ordinary 
mode.  Sinh  a  preparation  lias  been  employed 
in  Italy,  and  i.>  asserted  t<>  be  less  disagreeable 
to  the  taste,  and  more  effective,  than  the  com- 
mon oil  obtained  by  expression.  According  to 
Parola.  an  ethero-alcoholic  extract  and  an 
ethereal  or  alcoholic  tincture  of  the  seeds 
operate  in  much  smaller  doses  than  the  oil.  and 
with  less  disposition  to  irritate  the  bowels  in- 
to cause  vomiting.  (See  Am.  .1 .  M.  8.,  N.  S., 
xiii.  143.) 

'owing  to  the  presence  of  ricln,  "castor  pomaot 

or  the  oil  cake  obtained  by  the  extraction  of  castor 
oil,  is  unfit  for  animal  food.  For  the  process  01 
removing  the  poisonous  principle  see  /'.  ./  .  ixviii.  218. 
•Pot  a  particular  account  of  ih<>  mode  <>f  <-uiti- 
vating  i he  castor  oil  plant  and  preparing  the  oil  In 
the    western    States,    see    a    paper    by    Procter    In 

.1.    ,/.    /'.     ixxvii.    DO). 

*  Italian  Castor  oil. — The  castor  oil  plant  i«  culti- 
vated throughout  Italy,  but  especially  in  the  neighbor- 
hood   of    Verona,    where    the    oil    is    prepared    with 

great  care  and  is  remarkably  free  from  the  peculiar 
odor  and  taste  which  render  this  medicine  so  re- 
pulsive to  many  palates.  As  it  is  highly  desirable, 
for  certain  purposes,  that  the  oil  should  be  ■■>- 
from  these  properties  as  possible,  though  as  a  mere 
purgative  perhaps  less  powerful  when  deprived  of 
them,  it  is  a  point  worthy  of  investigation,  why  it 
is  thai  the  Italian  oil  is  superior  to  most  if  not 
all  other  commercial  varieties  of  the  oil  in  these 
respects.  The  following  fads  in  relation  to  the 
mode  of  preparing  the  oil  practised  at  Verona,  pub- 
lished by  II.  Groves  of  Florence,  acquire  on  this 
account  a  special  value.  One  point  of  importance 
is  that  the  seeds  are  used  fresh,  as  the  oil  rapidly 
becomes  rancid  in  them  when  kept.  Another  fact 
is  that  the  seeds  are  entirely  deprived  of  their 
coating  before  being  submitted  to  pressure.  This 
is  effected  by  passing  them  between  two  revolving 
wooden  rollers,  with  a  winnowing  machine  beneath, 
and,  to  secure  the  complete  absence  of  integu- 
ment, they  are  afterwards  assorted  by  the  hand,  all 
being  rejected  which  are  not  perfectly  decorticated. 
They  are  then  put  into  hempen  bags,  which  are 
arranged  in  layers  with  a  sheet  of  iron  heated  to 
90°  F.  between  them,  so  as  to  enable  the  oil  to 
flow.  Lastly,  they  are  submitted  to  pressure  in  hy- 
draulic presses.  The  oil  which  now  flows  is  of  the 
finest  quality.  An  inferior  kind  is  obtained  by 
pressing  the  marc  at  a  somewhat  higher  heat.  (P. 
J.,   Oct.    1866.) 


Properties. — Pure  castor  oil  is  a  thick,  viscid, 
colorless  liquid,  with  little  or  no  odor,  and  a 
mild  though  somewhat  nauseous  taste,  followed 
by  a  slight  sense  of  acrimony.  As  found  in 
commerce  it  is  often  tinged  with  yellow  and 
has  an  unpleasant  odor,  and  parcels  are  some- 
times, though  rarely,  met  with  of  a  brownish 
color  and  hot  acrid  taste.  It  does  not  readily 
congeal  by  cold.  When  exposed  to  the  air  it 
slowly  thickens,  without  becomhig  opaque. 
When  exposed  to  the  air  in  a  thin  layer,  it 
slowly  dries  to  a  varnish-like  film.  It  is  heavier 
than  most  of  the  other  fixed  oils,  its  sp.  gr. 
having  been  stated  to  be  0.969  at  55°  F.  or 
"  0.945  to  0.96.")  at  2.")°  C.  (77?  F.)."  U.  S.  It 
differs  also  from  most  other  fixed  oils  in  being 
soluble  in  all  proportions  in  cold  absolute  alco- 
hol. u  Soluble  in  an  equal  volume  of  alcohol, 
and  in  all  proportions  in  absolute  alcohol  or  in 
glacial  acetic  acid;  also  soluble,  at  2.")°  C.  (77° 
F.),  in  3  times  its  volume  of  92.5  percent,  alco- 
hol (absence  of  more  than  about  5  percent,  of 
most  other  fixed  oils).  With  an  equal  volume 
of  petroleum  benzin.  it  forms  at  15°  C.  (59° 
F.i  a  turbid  mixture,  but  at  17°  C.  (62.6°  F.) 
it  yields  a  clear  solution.  When  cooled  to  0°  C. 
(,T2°  F.)  it  becomes  turbid,  with  the  separa- 
tion of  crystalline  flakes,  and  at  about  — 18° 
C.  ( — 0.4°  F.)  it  Congeals  to  a  yellowish  mass. 
If  .'!  (V.  of  the  Oil  be  shaken  for  a  few  minutes 
with  A  Cc.  of  carbon   disulphide  and   1   Cc.  of 

sulphuric  acid,  the  mixture  should  not  acquire 
a    blackish-brown    color    (absence    of    foreign 

nils).  Castor  oil  saponified  by  alcoholic  po- 
tassium hydroxide  T.S.  should  show  a  saponi- 
fication value  of  17!)  to  L80  (sec  Part  I  IT, 
Test  Nb.  09).  If  0.:?  Gm.  of  Castor  Oil  be 
dissolved  in  10  Cc.  of  chloroform,  in  a  250  Cc. 
bottle  or  llask,  and  25  Cc  of  a  mixture  of  equal 
volumes  of  alcoholic  iodine  T.S.  and  alcoholic 
mercuric  chloride  T.S.  added,  and  if,  a  Her 
standing  for  eight  hours,  protected  from  light, 
20  Cc.  of  potassium  iodide  T.S.  be  introduced, 
and  the  mixture  diluted  with  50  Cc.  of  water,  on 
titrating  the  excess  of  iodine  with  tenth-normal 
sodium  thiosulphate  V.S.,  an  iodine  value  of 
not  less  than  S6  nor  more  than  89  should  be 
obtained  (see  Part  III,  Test  No.  51)."  U.  S. 
"Specific  gravity  0.950  to  0.970.  Soluble  in 
an  equal  volume  of  absolute  alcohol,  and  in  five 
times  its  volume  of  alcohol  (90  per  cent.).  It 
dries  slowly  to  a  varnish  when  exposed  to  the 
air  in  a  thin  layer.  If  3  cubic  centimetres  of 
the  Oil  be  shaken  with  an  equal  volume  of 
carbon  bisulphide,  and  1  cubic  centimetre  of 
sulphuric  acid  be  then  added,  the  mixture  on 
being  shaken  should  not  become  brown  (ab- 
sence of  various  fixed  oils,  including  cotton- 
seed oil).  Equal  volumes  of  Castor  Oil  and 
petroleum  spirit  do  not  yield  a  clear  mixture 
if  kept  at  60°  F.  (15.5°  C),  but  they  yield 
a  perfectly  clear  solution  if  other  fixed  oils  be 
present."    Br. 

Weaker  alcohol,  of  the  sp.  gr.  0.8425,  takes 
up  about  three-fifths  of  its  weight.  It  has  been 
supposed   that   adulterations   with   other   fixed 
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oils  might  thus  be  detected,  as  the  latter  are 
much  less  soluble  in  that  fluid,  but  Pereira  has 
shown  that  castor  oil  has  the  property  of  ren- 
dering a  portion  of  other  fixed  oils  soluble  in 
alcohol,  so  that  the  test  cannot  be  relied  on. 
(P.  J.,  ix.  498.)  Such  adulterations,  however, 
are  seldom  practised  in  this  country.1  Castor 
oil  is  soluble  also  in  ether,  and  in  its  weight  of 
glacial  acetic  acid.  Its  proximate  composition2 
has  been  repeatedly  investigated.  The  bulk  of 
it  is  ricinolein?  C13H5(Ci8H3303)3,  which  is 
the  ricinoleic  acid  (C18H34O3)  glyceride.  At 
the  same  time  it  also  contains  a  small  quantity 
of  tristearin  and  of  the  glyceride  of  dihydroxy- 
stearic  acid,  together  with  from  0.30  to  0.37 
per  cent,  of  unsaponifiable  matter.  Ricinoleic 
acid,  as  obtained  from  the  decomposition  of 
the  glyceride,  is  a  viscid  oil,  which  solidifies  be- 
low 0°  C,  does  not  solidify  in  contact  with  the 
air  by  absorption  of  oxygen,  and  is  not  homolo- 
gous with  oleic  or  linoleie  acid,  neither  of  which 
is  found  in  castor  oil.  On  warming  with  1  part 
of  starch  and  5  parts  of  nitric  acid  (sp.  gr. 
1.25)  castor  oil  thickens,  owing  to  the  forma- 
tion of  ricinelaidin.  From  this  ricinelaidic 
acid  may  be  obtained  in  brilliant  crystals. 
Ricinoleic  acid  is  converted  by  potassium  hy- 
droxide into  caprylic  alcohol  and  sebacic  acid, 
with  disengagement  of  hydrogen,  and  the  same 
products  are  obtained  by  the  reaction  of  potas- 
sium hydroxide  with  the  oil  itself.  ( See  J.  P.  C, 
Aout,   1885,   113.)     Its  purgative   property   is 

1  Cohesion  figures  as  a  means  of  testing  liquids. 
A  mode  of  testing  oily  or  resinous  liquids  has  been 
proposed  by  Charles  Tomlinson,  which  is  appli- 
cable to  this  oil,  and  may  succeed  when  purely 
chemical  methods  fail.  When  one  liquid  is  dropped 
on  the  surface  of  another,  there  are  often  curious 
figures  produced,  as  the  drop  spreads  out  on  the 
surface  of  the  liquid  upon  which  it  falls,  occasioned 
by  the  conflict  between  the  cohesion  of  the  drop  and 
the  forces  which  cause  its  diffusion.  These  the 
author  called  cohesion  figures.  As  a  rule,  each  liquid 
has  its  own  characteristic  figures,  which  are  modified 
by  the  admixture  of  other  liquids,  and  thus  the 
means  are  afforded  of  testing  not  only  the  identity  of 
any  suspected  liquid,  but  also  its  purity.  To  one  not 
acquainted  with  the  characteristic  cohesion  figures,  it 
would  be  sufficient  to  try  the  experiment  with  a  speci- 
men known  to  be  pure,  and  then  to  compare  with  the 
figure  it  forms,  those  formed  by  the  specimen  to 
be  tested.  The  experiment  should  always  be  made 
under  precisely  similar  circumstances.  In  reference 
to  castor  oil,  it  should  be  dropped  from  the  end  of 
a  glass  rod  upon  the  surface  of  perfectly  clear 
water,  in  a  glass  vessel  scrupulously  clean,  as  any 
imperfection  in  these  respects  might  interpose  a 
physical  impediment  to  the  success  of  the  experi- 
ment. (Chetn.  News,  Feb.  13,  1864,  p.  79.  See 
also  A.  J.  P.,  July,  1864.) 

Effect  on  light. — Another  test  for  castor  oil  is  its 
influence  on  polarized  light.  The  fixed  oils  generally 
have  little  or  no  power.  Castor  oil  deviates  the 
plane  of  polarization  to  the  right,  but  loses  this 
property  if  heated  to  270°  C.  (518°  F.).  (J.  P.  O., 
Nov.    3  861,   p.   339.) 

1  When  distilled  in  vacuo  it  yields  at  first  about 
one-third  of  its  volume  of  nearly  pure  o?nanthol, 
and  after  this,  with  great  rise  of  temperature,  a 
crystallizing  body  belonging  to  the  oleic  acid  group 
and  having  the  formula  CnH*,02.  (A.  J.  P.,  1878, 
p.   182.) 

*  Buchheim  believes  the  active  principle  of  castor 
oil  to  be  ricinoleic  acid :  this  has  been  confirmed 
by  the  experiments  of  Hans  Meyer  (A.  E.  P.  P., 
xxviil.  1890),  who  finds  that  both  pure  rici- 
noleic acid  and  the  rieinoleate  of  glycerin  are  active 
purgatives.  Ricinelaidic  acid,  which  Buchheim  be- 
lieved to  be  inactive,  Meyer  finds  when  given  in 
fine  emulsion  to  act  as  powerfully  as  does  castor 
oil. 


supposed  by  Bussy  and  Leeanu  to  belong  essen- 
tially to  the  oil,  and  not  to  any  distinct  prin- 
ciple which  it  may  hold  in  solution.  According 
to  O.  Popp,  castor  oil  differs  from  most  other 
fixed  oils  in  turning  the  plane  of  polarized 
light  to  the  right.  (A.  J.  P.,  Aug.  1871,  354; 
from  A.  Pharm.,  1871.)  Various  substances 
containing  coloring  principles  which  they  yield 
to  castor  oil  produce  beautiful  fluorescence  in 
that  fluid  when  heated  with  it,  such  as  logwood, 
turmeric,  camwood,  etc.  ( Charles  Horner,  P.  J., 
Oct.  1874,  p.  282.) 

By  the  action  of  concentrated  sulphuric  acid 
upon  castor  oil  is  formed  a  valuable  product 
known  as  "  Turkey-red  oil,"  much  used  hi  dye- 
ing and  printing  with  madder  and  alizarine. 
The  water-soluble  portion  of  this  Turkey-red  oil 
is  ricinoleo-sulphuric  acid,  Ci8H330.0<HS03. 
Turkey-red  oil  acts  as  a  fixing  agent,  imparting 
a  superior  lustre  to  the  fibre  dyed  with  its  aid. 

Castor  oil  which  is  acrid  to  the  taste  may 
sometimes  be  rendered  mild  by  boiling  it  with  a 
small  proportion  of  water.  If  turbid,  it  should 
be  clarified  by  filtration  through  coarse  paper. 
On  exposure  to  the  air  it  is  apt  to  become 
rancid,  and  is  then  unfit  for  use. 

Uses. — Good  castor  oil  is  a  mild  and  speedy 
cathartic,  usually  operating  with  little  griping 
or  uneasiness,  and  evacuating  the  contents  of 
the  bowels  without  much  increasing  the  alvine 
secretions.  Hence  it  is  particularly  applicable 
to  constipation  from  collections  of  indurated 
faeces,  and  to  cases  in  which  acrid  substances 
have  been  swallowed  or  acrid  secretions  have 
accumulated  in  the  bowels.  From  its  mildness 
it  is  also  especially  adapted  to  diseases  at- 
tended with  irritation  or  inflammation  of  the 
bowels,  as  colic,  diarrhoea,  dysentery,  and  en- 
teritis. It  is  habitually  resorted  to  in  cases  of 
pregnant  and  puerperal  icomen,  and  is  de- 
cidedly, as  a  rule,  the  best  and  safest  cathartic 
for  children.  Infants  usually  require  a  larger 
relative  dose  than  adults. 

The  dose  for  an  infant  is  from  one  to  three 
or  four  fluidrachms  (3.75  to  11.25  to  15  Cc). 
It  is  difficult  of  administration,  from  its 
peculiarly  disagreeable  taste  and  from  its  clam- 
miness and  adhesiveness  to  the  mouth.  In  a 
few  cases,  the  disgust  which  it  excites  is  utterly 
unconquerable  by  any  effort  of  resolution.  A 
common  method  of  disguising  the  taste  is  to 
give  it  floating  in  mint  or  cinnamon  water,  but 
that  which  we  have  found,  upon  the  whole,  the 
least  offensive  is  to  give  it  floating  on  the  froth 
of  sarsaparilla  syrup  mixed  with  carbonic  acid 
water.  Some  take  it  in  wine,  or  spirituous 
liquors,  or  the  froth  of  porter,  but  these  are 
often  contra-indicated  by  their  stimulant  prop- 
erty. An  excellent  method  is  to  mix  it  with 
an  equal  amount  of  glycerin  and  strongly 
aromatize  with  a  volatile  oil.  It  separates  on 
standing,  but  can  readily  be  reincorporated  by 
shaking.  When  the  stomach  is  unusually  deli- 
cate, the  oil  may  be  made  into  an  emulsion  with 
mucilage  or  the  yolk  of  an  egg,  loaf  sugar,  and 
an  aromatic  water.  Tra?acanth  has  been  recom- 
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mended  as  producing  a  better  emulsion  than 
gum  arabic.  Tincture  of  opium  may  be  added 
in  cases  of  intestinal  irritation.  Castor  oil  may 
also  be  beneficially  used  as  an  enema,  in  the 
quantity  of  two  or  three  fluidounces  (60  or  90 
Cc),  mixed  with  some  mucilaginous  liquid.  It 
has  been  recommended  as  a  local  application  to 
the  breasts  of  nursing  women,  to  promote  the 
secretion   of  milk. 

Though  prone  to  become  rancid  by  itself,  it 
loses  much  of  its  susceptibility  when  mixed 
with  lard,  and  some  druggists  are  said  to  use  it 
as  a  substitute  for  olive  oil  in  ointments  and 
cerates. 

Dose,  half  a  fluidounee  to  two  fluidounces 
(15  to  GO  Cc). 

Off.  Prep.— Collodium  Flexile.  U.  B.,  Br; 
Linimentum  Sinapia,  Br. ;  Mistura  Olei  Ricini, 
Br.;  Pilula  Hydrargyri  Subr-hloridi  Compoaita, 
Br. 

OLEUM  ROS/C.  U.  S.,  Br. 

OIL  OF  ROSE 

(tVle-iini    i. 

"A  volatile  oil  distilled  from  the  fresh  flowers 
of  Bosa  dama8cena  .Mueller   (Fam.  fioaoi 

having,  when  assayed  by  the  process  Linen  be- 
low, a  saponification  value  <>!'  not  less  than  10 
nor  more  than  17.  It  should  be  kept  in  well- 
stoppered,  amber-OOlored  vials,  in  a  OOOl   place, 

protected  from  light.  When  dispensed,  it 
should  be  completely  liquefied  by  warming,  if 
necessary,  and  well  mixed  In  agitation."    I 

"The  oil  distilled  from  the  fresh  Qowen  of 
Rosa  damascena,  LtfMt."    Br. 

oicutu  Rosarum :  Attar  or  Otto  <>f  Bom  ;  Ilulle 
volatile  de  Rose  pale,  Fr.  Cod.;  Essence  de  K"^<'.  Ft  : 
Oleum  Soaae,  P.  u.;  Roaen5L  O.;  Elwenra  de  rose,  it. 

This  is  commonly  called  attar,  otto,  OX  em 
of  roses.  It  is  prepared  on  a  large  scale  in 
Turkey  in  Europe,  especially  in  the  Balkan 
Mountains,  in  Egypt,  Persia,  Cashmere,  India, 
and  oilier  countries  of  the  East,  but  European 
and  American  commerce  is  at  present  supplied 
chiefly  from  the  region  constituting  the  south- 
ern slope  of  the  Balkans.  The  Bulgarian  pro- 
duction of  rose  oil  for  L903  amounted  to  6200 
kilos,  for  1904  to  5000  kilos,  while  for  1905  the 
yield  was  estimated  at  4150  kilos  (Schim.  Rep., 
Nov.  1905).  The  roses  are  gathered  in  May. 
and  are  distilled  with  the  green  leaves  of  the 
calyx.  They  are  put,  to  the  amount  of  30  or  60 
pounds,  into  a  tinned  copper  boiler  of  the 
capacity  of  about  150  pounds.  The  heat  is  ap- 
plied over  an  open  fire,  and  a  boiling  tempera- 
ture is  continued  for  two  hours,  when  the  first 
part  of  the  distilled  fluid  is  returned  to  the 
boiler,  and  the  process  is  continued  to  comple- 
tion. The  oil  collects  on  the  top  of  the  water 
in  the  receiver,  when  it  is  removed  from  time 
to  time  as  it  accumulates.  (P.  /.,  June,  1872, 
p.  1051.)  In  the  south  of  France  it  is  pre- 
pared in  small  quantities  by  distilling  the  petals 
of  the  rose  with  water.     The  oil  concretes  and 


floats  upon  the  surface  of  the  water  when  it 
cools.  The  precise  species  of  rose  from  which 
the  oil  is  extracted  is  not  in  all  instances  cer- 
tainly known,  but  it  is  said  to  be  obtained  from 
R.  damascena  hi  Northern  India,  R.  moschata 
in  Persia,  and  R.  centi folia  (provincialis)  in 
the  north  of  European  Turkey.  Hochstell  of 
the  Vienna  University,  who  travelled  in  the 
region  of  the  rose  culture,  and  from  whose 
paper  the  facts  just  mentioned  were  chiefly  de- 
rived, states  that  the  most  important  species 
cultivated  in  the  valley  of  Kazanlik  are  R. 
damascena,  R.  sempervirens,  and  R.  moschata. 
It  is  furnished  in  very  minute  proportion,  not 
more  than  three  drachms  having  been  obtained 
by  Polier  in  Hindostan,  from  100  pounds  of  the 
petals.  It  is  usually  imported  in  small  bottles, 
and  is  very  costly.1  Oil  of  rose  was  at  one 
time  prepared  in  Macedonia  by  crushing  the 
petals  in  mills,  expressing  the  fluid  part,  fil- 
tering it,  and  then  exposing  it  to  the  sun  in 
small  glass  vessels.  The  oil  gradually  collects 
on  the  surface  of  the  liquid,  and  is  removed. 
{Pk.  Ch.,  1S47,  p.  783.)  Landerer  states  that 
at  Damascus  and  in  other  parts  of  Asia  Minor 
the  oil  is  prepared  by  dry  distillation.  The 
buds,  being  collected  before  sunrise,  are  placed 
in  a  glass  retort,  and  the  distillation  is  effected 
by  ■  salt  water  bath,  care  being  taken  so  to 
regulate  the  heat  as  not  to  scorch  the  petals. 
The  water  of  the  fresh  roses  and  their  oil  come 
over  together,  and  the  latter,  floating  on  the 
top,  is  readily  separated.2 

Oil  of  rose  is  nearly  colorless,  or  presents 
some  shade  of  green,  yellow,  or  red,  but,  accord- 
ing to  Polier,  the  color  is  no  criterion  of  its 
value  Its  odor  is  very  powerful  and  diffusive. 
At  32.2"  C.  (90°  P.)  its  sp.  gr.  is  0.832.  Al- 
cohol dissolves  it,  though  not  freely  when 
cold.  It  is  officially  described  as  "  a  pale  yel- 
lowish, transparent  liquid,  having  the  strong, 
fragrant  odor  of  rose,  and  a  mild,  slightly 
Bweetish  taste.  Specific  gravitv :  0.855  to  0.865 
at  25°  C.  (77°  P.).  The  addition  of  70  per- 
cent, alcohol  precipitates  the  paraffin  hydro- 
carbons of  the  Oil,  but  forms  a  clear  solu- 
tion with  its  other  constituents,  the  solution 
being  slightly  acid  to  litmus  T.S.  The  con- 
cealing point,  when  determined  according  to 
the  following  method,  should  be  between  18° 
and  22°  C.  (64.4°  and  71.6°  P.).  Introduce 
about  10  Co.  of  Oil  into  a  test-tube  of  about 
15  Mm.  diameter;  insert  a  thermometer  in  such 
a  manner  that  it  touches  neither  the  bottom 
nor  the  sides  of  the  tube.  Raise  the  temperature 
of  the  Oil  in  the  tube  from  4°  to  5°  above  the 

1  For  an  account  by  R.  Bauer  of  Constantinople, 
of  oil  of  rose.  Its  production,  properties,  adulteration, 
etc..  see  P.  J.,  Dec.  1867,  286;  also  A.  J.  P.,  1881, 
367. 

*  The  experiments  of  Schimmel  are  said  to  Indicate 
that  the  oil  of  rose  can  be  prepared  from  German- 
grown  flowers  with  commercial  success.  It  is 
affirmed  that  the  product  is  superior  to  the  Turkish 
oil  in  fineness  and  strength  of  aroma,  and  also  that 
it  differs  in  having  a  higher  congealing  point, 
German  oil  solidifying  at  32°  C.  Turkish  oil  at  20" 
C  For  an  account  of  its  production,  see  P.  J.,  Aug. 
1886  ;  also  P.  J.,  1893,  262. 
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saturation  point  by  grasping  it  in  the  hand,  and 
shake  the  tube  gently.  Allow  the  Oil  to  cool, 
and  when  the  first  crystals  appear,  note  the  tem- 
perature. This  is  regarded  as  the  congealing 
point;  a  second  test  should  be  made  for  con- 
firmation." U.  S.  "A  pale  yellow  crystalline 
semi-solid,  with  the  strong  fragrant  odor  of 
rose  and  a  sweet  taste.  Specific  gravity  0.856 
to  0.860  at  86°  F.  (30°  C).  The  congealing 
and  melting  points  vary  according  to  the  pro- 
portion of  crystalline  matter,  but  should  lie  be- 
tween 67°  and  72°  F.  (19.4°  and  22.2°  C.)." 
Br.  The  U.  S.  P.  (8th  Rev.)  regards  the 
saponification  value  as  of  sufficient  value  to  in- 
corporate it  as  an  official  test,  as  follows : 

Assay. — "  Place  in  a  weighing-bottle  about 
2  Cc.  of  the  Oil  of  Rose,  and  weigh  it  accurately. 
Transfer  it,  with  the  aid  of  a  little  alcohol,  to 
a  100  Cc.  flask,  and  add  20  Cc.  of  half -normal 
alcoholic  potassium  hydroxide  V.S.  Connect 
the  flask  with  a  reflux  condenser,  and  boil  the 
mixture  during  thirty  minutes  on  a  water-bath. 
When  cool,  add  50  Cc.  of  distilled  water  and 
a  few  drops  of  phenolphthalein  T.S.,  and  titrate 
with  half-normal  sulphuric  acid  V.S.  Subtract 
the  number  of  Cc.  of  half-normal  sulphuric 
acid  V.S.  required,  from  20  (the  20  Cc.  of 
half-normal  alcoholic  potassium  hydroxide  V.S. 
taken),  multiply  the  difference  by  27.87,  and 
divide  by  the  weight  of  the  Oil  to  obtain  the 
saponification  value."   U.  S. 

Oil  of  rose  consists  of  two  portions,  one 
liquid,  the  other  concrete  at  ordinary  tempera- 
tures. These  may  be  separated  by  freezing  the 
oil  and  compressing  it  between  folds  of  blotting 
paper,  which  absorbs  the  liquid  oil  and  leaves 
the  concrete  stearopten.  The  liquid  portion  is 
oxygenated,  while  the  solid  portion,  which  is 
odorless  when  pure,  consists  of  a  mixture  of 
several  hydrocarbons,  one  of  which  melts  at 
from  35.5°  to  36.5°  C,  and  is  a  paraffin  of 
the  formula  C16H34.  A  sample  of  oil  of  rose 
distilled  in  Leipsic  in  1884  yielded  28  per  cent, 
of  this  stearopten,  an  inferior  oil  distilled  in 
London  gave  68  per  cent.,  and  a  very  good  oil 
from  the  Balkans  gave  9.20  per  cent.  The  oxy- 
genated portion  consists  of  the  two  alcohols,  C10 
H18O  and  C10H20O,  the  former  constituting  75 
per  cent,  of  the  oil.  This  alcohol  is  now  recog- 
nized as  identical  with  the  geraniol  of  palma- 
rosa  oil,  while  the  compound  C10H20O  cor- 
responds to  that  obtained  by  the  reduction  of 
citronellal  and  has  been  named  by  Dodge,  its 
discoverer,  citronellol.  The  rhodinol  of  Eckart 
was  a  mixture  of  these  two  alcohols.  (Schim. 
Rep.,  April,  1898,  40.)  While  these  two  alco- 
hols are  mainly  found  in  rose  oil  in  the  free 
state,  esters  of  the  same  are  also  present  in 
amounts  varying  from  2.5  to  3.5  per  cent. 
(Gildemeister  and  Hoffmann,  Aetherische  Oele, 
p.  565.) 

Oil  of  santal,  other  volatile  oils,  fixed  oils, 
spermaceti,  etc.,  are  said  to  be  added  almost  uni- 
versally as  adulterations.  The  volatile  addi- 
tions may  be  detected  by  their  not  being  con- 
crete; the  fixed,  by  the  greasy  stain  they  leave 


on  paper  when  heated.  Guibourt  has  offered 
certain  tests  by  which  he  thinks  the  purity  of 
the  oil  may  be  determined.  (See  A.  J.  P.,  xxi. 
318.)  A.  Ganswindt  recommends  the  following 
tests.  Agitate  1  drop  of  the  oil  with  45  Gm. 
of  warm  water,  and  sprinkle  the  solution  in  a 
moderately  warm  room,  which  will  soon  be  filled 
with  a  rose  odor,  in  which  foreign  odors  may  be 
detected  without  difficulty.  An  adulteration 
with  a  fixed  oil  produces  a  permanent  grease 
stain  upon  paper,  and  spermaceti  is  left  behind 
on  the  evaporation  of  a  few  drops  of  the  oil 
from  a  watch  crystal  in  a  water  bath.  On  mix- 
ing a  few  drops  of  pure  oil  of  rose  with  an 
equal  bulk  of  sulphuric  acid,  the  rose  odor 
is  not  changed,  but  oils  used  for  adulteration 
change  their  odor,  which  becomes  apparent  in 
the  rose  odor.  Or  5  drops  of  the  oil  are  mixed 
in  a  dry  test  tube  with  20  drops  of  pure  con- 
centrated sulphuric  acid;  when  the  mixture  is 
cool  it  is  agitated  with  20  Gm.  of  absolute 
alcohol,  when  a  nearly  clear  solution  should  be 
obtained,  which,  heated  to  boiling,  remains 
clear  yellowish  brown  on  cooling.  In  the  pres- 
ence of  the  oils  of  rose  geranium,  palmarosa, 
etc.,  the  alcoholic  mixture  is  turbid,  and  on 
standing  separates  a  deposit  without  becoming 
clear.  {Seifens.  Ztg.,  1881,  p.  32;  A.  J.  P., 
May,  1881.)  The  oil  of  one  of  the  sweet 
scented  Pelargoniums,  perhaps  the  rose  gera- 
nium, is  much  employed  in  Turkey  for  the  pur- 
pose of  adulteration.  According  to  Hanbury, 
who  appears  to  have  thoroughly  investigated 
the  subject,  two  substances  especially  are  used 
in  Constantinople  for  adulterating  the  oil, — 
one  spermaceti,  the  other  a  volatile  oil  produced 
by  certain  grasses  in  the  East  Indies  belonging 
to  the  genus  Andropogon,  large  quantities  of 
which  are  exported  from  Bombay,  partly  di- 
rectly to  Europe,  partly  through  the  Arabian 
Gulf,  whence  it  reaches  Constantinople.  The 
same  oil  is  imported  into  London  under  the 
name  of  Turkish  essence  of  geranium,  or 
geranium  oil.1  Tedennann  (Zeit.  An.  Chem., 
1895,  5)  reached  the  conclusion,  after  much 
experimenting,  that  there  is  no  reliable  chemical 
or  physical  test  for  the  adulteration  of  oil  of 
rose  with  geranium  oil.  The  sense  of  smell, 
according  to  Conroy,  furnishes  the  best  means 
of  determining  the  quality;  he  recommends  the 
dissolving  of  one  drop  of  oil  of  rose  in  twenty 
drops  of  alcohol,  pouring  the  solution  in  one 
fluidounce  of  warm  water,  shaking,  and  com- 
paring the  odor  with  that  of  a  standard  sample 
treated  in  the  same  way.  (P.  J.,  1896,  474;  see 
also  C.  D.,  1897,  53.)  O.  Helm  (4.  Pharm., 
1885)  states  that  the  test  with  a  mixture  of 
five  parts  of  chloroform  and  twenty  parts  of 
alcohol  cannot  be  relied  upon,  as  no  separation 
of  crystalline  scales  took  place  in  four  different 
rose   oils  which  were   doubtless   genuine.     But 

1  Oil  of  Rhodium. — This  Is  said  to  be  the  oil  from 
the  wood  of  Convolvulus  scoparius  or  Genista  cana- 
riensis.  It  Is  used  to  adulterate  oil  of  rose.  An  oil 
of  rhodium  is  sold  to  rat  catchers  as  a  lure  for  rats, 
which  is  made  by  mixing  one  part  of  oil  of  rose 
with  twenty  parts  of  oil  of  copaiba. 
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Fliickiger,  on  the  other  hand,  stated  that  in 
an  experience  of  many  years  it  had  never 
failed.  For  the  other  tests  for  oil  of  rose, 
see  N.  B.,  1883;  D.  C,  1886.  According  to 
Bauer,  the  best  tests  of  the  purity  of  the 
oil  are  found  in  its  congealing,  in  five  minutes, 
at  a  temperature  of  12.5°  C.  (54.5°  F.),  and 
its  crystallizing,  as  a  solid  mass,  in  light,  shiny 
plates,  present  everywhere  throughout  the 
liquid.  These  crystals  are  truncated  semi-sided 
prisms,  the  angles  of  which  are  unequal,  and 
which  must  be  classed  in  the  rhombic  system. 
This  stearoptene  melted  and  allowed  to  cool, 
crystallizes  in  a  manner  so  complete  that  the 
microscope  can  readily  reveal  the  presence 
of  foreign  substances,  such  as  spermaceti,  fatty 
bodies,  wax,  and  other  analogous  amorphous 
substances. 

Oil  of  rose  may  be  added,  as  a  grateful  per- 
fume, to  various  spirituous  preparations  for 
internal  use,  and  to  cerates  and  ointments. 

Off.  Prep. — Unguentum  Aqua  Rosse,  Br. 

OLEUM   ROSMARINI.  U.  S.,  Br. 

OIL  OF  ROSEMARY 

(o'le-fnn  ros-maii'nl) 

"A  volatile  oil  distilled  from  the  fresh  flower- 
ing tops  of  Rosmarinus  officinalis  Linne  (Fain. 
Labiatce),  yielding,  when  assayed  by  the  pro- 
cess given  below,  not  less  than  5  percent,  of 
ester,  calculated  as  bornyl  acetate,  and  not  lea 
than  15  percent,  of  total  borneol.  It  should 
be  kept  in  well-stoppered,  amber-colored  bottles, 
in  a  cool  place,  protected  from  light."  U.  S. 
"  The  oil  distilled  from  the  flowering  tops  of 
Rosmarinus  officinalis,  Linn."   Br. 

Oleum  Rorlamarini,  Oleum  Anthos ;  Hulle  volatile 
de  Romarln,  Fr.  Cod.;  Basence  <!'■  Bomarin,  Jr.: 
Oleum  Hosmarlnl.  /'.  (!.;  Uosmarinol,  <,  ,  EBuensa  dl 
rosmarlno,  It.;  Esencia  de  romero,   Sp, 

The  fresh  leaves  of  rosemary  yield,  accord- 
ing to  Baume,  0.26  per  cent,  of  volatile  oil, 
but  the  product  is  rated  much  higher  by  others. 
Schimmel  &  Co.  obtained  by  distillation  from 
dry  French  rosemary  flowers  1.4  per  cent,  of 
oil. 

This  oil  is  colorless,  with  an  odor  similar  to 
that  of  the  plant,  though  less  agreeable.  Its 
sp.  gr.  is  said  to  be  0.911,  but  reduced  to  0.8886 
by  rectification  (0.895  to  0.915,  U.  S.).  Buig- 
net  gives  the  sp.  gr.  of  the  rectified  oil  at 
0.896,  and  states  that  it  is  moderately  dextro- 
gyrate. Its  reaction  is  neutral.  It  is  soluble 
in  all  proportions  in  alcohol  of  0.830,  but  re- 
quires for  solution  at  64°  F.  forty  parts  of 
alcohol  of  0.887.  (Berzelius.)  It  is  officially 
described  as  "  a  colorless  or  pale  yellow,  limpid 
liquid,  having  the  characteristic,  pungent  odor 
of  rosemary,  and  a  warm,  somewhat  campho- 
raceous  taste.  Specific  gravitv:  0.894  to  0.912 
at  25°  C.  (77°  F.).  The  Oil  should  be  dextro- 
gyrate, the  angle  of  rotation  being  not  more 
than  -4-15°  in  a  100  Mm.  tube,  at  a  temperature 
of  25°  C.  (77°  F.).     The  first  10  percent,  ob- 


tained by  fractional  distillation  should  also  be 
dextrogyrate.  Soluble  in  about  one-half  vol- 
ume or  more  of  90  percent,  alcohol;  also  in  2 
to  10  volumes  of  80  percent,  alcohol."  U.  S. 
"Specific  gravity  0.900  to  0.915.  It  should 
dissolve  in  twice  its  volume  of  alcohol  (90  per 
cent.),  and  should  not  rotate  the  plane  of  a 
polarized  ray  of  light  more  than  10°  to  the  right 
in  a  tube  100  millimetres  long  (absence  of  oil 
of  turpentine)."  Br.  The  U.  S.  P.  (8th  Rev.) 
furnishes  the  following  assay  for  the  borneol- 
content : 

Assay — "  Introduce  into  a  tared  flask  10  Cc. 
of  Oil  of  Rosemary,  and  note  the  exact  weight ; 
add  25  Cc.  of  half-normal  alcoholic  potassium 
hydroxide  V.S.,  connect  with  a  reflux  con- 
denser, and  boil  the  mixture  during  one  hour. 
After  cooling,  titrate  the  residual  alkali  with 
half-normal  sulphuric  acid  V.S.,  using  phenol- 
phthalein  T.S.  as  indicator.  Subtract  the  num- 
ber of  cubic  centimeters  of  half-normal  sul- 
phuric acid  V.S.  required  from  the  25  Cc.  of 
half-normal  alcoholic  potassium  hydroxide  V.S. 
taken,  multiply  the  difference  of  9.7.54,  and 
divide  the  product  by  the  weight  of  the  Oil 
of  Rosemary  taken  to  find  the  percentage  of 
horny  1  acetate.  Wash  the  residual  oil  repeat- 
edly with  water,  transfer  it  to  a  flask  provided 
with  a  ground-glass  tube-condenser  (acetyli- 
zation  flask),  add  10  Cc.  of  acetic  acid  anhy- 
dride and  about  1  Gm.  of  anhydrous  sodium 
acetate,  and  boil  gently  during  one  hour.  Allow 
it  to  cool,  wash  the  acetylized  oil  with  distilled 
water,  and  afterwards  with  sodium  hydroxide 
T.S..  until  the  mixture  is  slightly  alkaline  to 
phenolphthalein  T.S.,  and  then  dry  it  with  the 
aid  of  fused  calcium  chloride,  and  filter. 
Transfer  to  a  tared  100  Cc.  flask  5  Cc.  of  the 
dry  acetylized  oil,  note  the  exact  weight,  add 
50  Cc.  of  half-normal  alcoholic  potassium  hy- 
droxide V.S.,  connect  with  a  reflux  condenser, 
and  boil  the  mixture  during  one  hour.  After 
cooling,  titrate  the  residual  alkali  with  half- 
normal  sulphuric  acid  V.S.,  using  phenol- 
phthalein T.S.  as  indicator.  Subtract  the  num- 
ber of  cuhic  centimeters  of  half-normal  sul- 
phuric acid  V.S.  required  from  the  50  Cc.  of 
half -normal  alcoholic  potassium  hydroxide  V.S. 
taken,  multiply  the  difference  by  7.649,  and 
divide  the  product  by  the  weight  of  the  dry 
acetylized  oil  taken,  less  the  above  difference 
multiplied  by  0.021;  the  quotient  will  represent 
the  percentage  of  borneol  in  the  Oil  of  Rose- 
mary. 

Note. — The  difference  referred  to  above  rep- 
resents the  number  of  cubic  centimeters  of 
half-normal  alcoholic  potassium  hydroxide  V.S. 
consumed  by  the  acetylized  oil."   U.  S. 

Kane  gives  its  sp.  gr.  at  0.897,  its  boiling 
point  at  365°  F.  Kept  in  bottles  imperfectly 
stoppered,  it  deposits  a  stearoptene,  sometimes 
amounting,  according  to  Proust,  to  one-tenth 
of  the  oil.  Both  Gladstone  and  Fliickiger  find 
that  most  of  the  oil  consists  of  a  hydrocarbon 
of  the  composition  CioHie,  boiling  at  165°  C. 
(329°    F.),    and    Schimmel    &    Co.     (Schim. 
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Rep.,  Oct.  1889)  identified  this  hydrocarbon  as 
pinene,  but  there  is  a  smaller  fraction  boiling 
at  from  200°  to  210°  C.  (392°  to  410°  F.), 
which  at  low  temperatures  deposits  a  camphor, 
CioHisO,  identified  as  borneol.  Weber  exam- 
ined oil  of  rosemary  in  Wallach's  laboratory 
(Ann.  Ch.  Ph.,  238,  89  to  108),  and  found  that 
the  fraction  boiling  between  176°  and  182°  C. 
contains  cineol,  CioHisO.  The  oil  is  therefore 
recognized  at  present  as  containing  dextrogy- 
rate pinene,  camphene,  cineol,  borneol,  and 
camphor.  According  to  Fliickiger  (A.  J.  P., 
1885,  132),  from  20,000  to  25,000  kilogrammes 
of  oil  of  rosemary  were  produced  in  Grasse  every 
year.  It  is  said  to  be  sometimes  adulterated 
with  oil  of  turpentine,  which  may  be  detected 
by  mixing  the  suspected  liquid  with  an  equal 
volume  of  pure  alcohol,  the  oil  of  rosemary  is 
dissolved,  and  that  of  turpentine  left.  This 
oil  is  stimulant,  but  is  employed  chiefly  as  an 
ingredient  in  rubefacient  liniments.  For  a 
case  of  fatal  poisoning,  see  A.  J.  P.,  xxiii.  286. 

Dose,  three  to  six  minims   (0.2  to  0.4  Cc). 

Off.  Prep. — Linimentum  Saponis,  U.  8.,  Br.; 
Spiritus  Rosmarini,  Br.;  Tinctura  Lavandulae 
Composita,  U.  8.,  Br. 

OLEUM  SABIN/C.  U.  S. 

OIL  OF  SAVIN 

(o'l?-um  sa-bi'nse) 

"A  volatile  oil  distilled  from  the  fresh  tops 
of  Savin.  It  should  be  kept  in  well-stoppered, 
amber-colored  bottles,  in  a  cool  place,  protected 
from  light."    U.  S. 

Huile  volatile  (Essence)  de  Sabine,  Fr. ;  Sade- 
baumol,   O. 

According  to  the  more  recent  authorities, 
the  proportion  of  volatile  oil  obtained  from 
savin  varies  as  much  as  from  1  to  2.5  per  cent. 
"A  colorless  or  yellowish  liquid,  having  a 
peculiar  terebinthinate  odor,  and  a  pungent, 
bitter,  and  camphoraceous  taste.  Specific 
gravity:  0.903  to  0.923  at  25°  C.  (77°  F.).  The 
Oil  is  dextrogyrate,  the  angle  of  rotation  vary- 
ing between  +40°  and  +60°  in  a  100  Mm. 
tube,  at  a  temperature  of  25°  C.  (77°  F.). 
Soluble  in  about  one-half  volume  or  more  of  90 
percent,  alcohol."  U.  S.  According  to  Schim- 
mel  &  Co.  (Schim.  Rep.,  April,  1897),  its 
specific  gravity  is  from  0.91  to  0.925,  optical 
rotation  +45°  to  -J-600,  and  it  contains  pinene, 
CioHie,  cadinene,  C16H24,  and  an  alcohol,  C10 
HieO,  sabinol,  which  is  present  both  in  the  free 
state  and  as  acetic  ester.  With  iodine  it  becomes 
heated,  detonates,  and  gives  off  yellow  and 
violet-red  vapors.  (Flaschoff.)  The  oil  of 
savin  is  a  powerful  local  irritant,  producing, 
when  persistently  applied  to  the  skin  or  the 
mucous  membrane,  violent  inflammation.  It 
has  been  much  used  for  the  purpose  of  pro- 
ducing criminal  abortion,  and  in  a  number  of 
such  cases  has  caused  death,  the  symptoms  being 
violent  abdominal  pain,  bloody  vomiting  and 


purging,  diminution  or  suppression  of  urine, 
disordered  respiration,  unconsciousness,  con- 
vulsions, and  fatal  collapse.  It  is  a  powerful 
stimulant  to  the  uterine  system,  and  has  been 
given  with  alleged  success  in  atonic  amen- 
orrhoea  and  menorrhagia. 

Externally,  Pincus  used  it  successfully,  in  the 
proportion  of  from  five  to  thirty  minims  in  a 
fluidounce  of  alcohol,  for  the  cure  of  alopecia 
pityroides.  He  applied  it  by  rubbing  it  on 
the  head  and  also  by  means  of  compresses. 

Dose,  two  to  five  minims  (0.12  to  0.3  Cc). 

OLEUM  SANTALI.  U.  S.,  Br. 

OIL  OF  SANTAL  [Oil  of  Sandalwood] 

(6'le-um  san'ta-ll) 

"A  volatile  oil  distilled  from  the  wood  of 
Santalum  album  Linne  (Fam.  Santalacea), 
yielding,  when  assayed  by  the  process  given 
below,  not  less  than  90  percent,  of  alcohols,  cal- 
culated as  santalol.  It  should  be  kept  in  well- 
stoppered,  amber-colored  bottles,  in  a  cool  place, 
protected  from  light."  U.  S.  "  The  oil  distilled 
from  the  wood  of  Santalum  album,  Linn"  Br. 

Oleum  Ligni  Santali ;  Oleum  Santali  Flavl ;  Oil 
of  Sandal  Wood;  Huile  volatile  (Essence)  de  San- 
tal,  Fr. ;  Oleum  Santali,  P.  O. ;  Ostindisches  Sandel- 
holzol,  Santelol,  O.;  Esencla  de  sandalo,  Sp. 

Under  the  name  of  sandal  wood  various  drugs 
of  diverse  origin  and  character  find  their  way 
into  commerce.  Of  these,  the  wood  of  the 
Pterocarpus  santalinus  is  described  in  this  book 
under  its  official  name  of  Santalum  Rubrum, 
or  Red  Saunders.  Sandal  wood  bark,  which 
is  believed  by  H.  Stieren  to  be  obtained  from 
some  species  of  Myroxylon  or  Myrospermum, 
is  described  as  occurring  in  irregular,  more  or 
less  smooth  or  unevenly  corrugated  pieces,  of  a 
light,  whitish-cinnamon  color,  with  dark,  hard 
epidermis,  and  of  an  agreeable,  custard-like 
odor,  and  an  aromatic,  slightly  acrid,  balsamic, 
bitterish  taste.  From  it  Stieren  obtained  over 
fifteen  per  cent,  of  a  clear  substance  resembling 
Peruvian  balsam.  This  bark  is  used  for  burn- 
ing in  churches  as  a  substitute  for  frankincense, 
and  bears  no  relation  to  sandal  wood  proper. 
(P.  J.,  xv.  680.)  A  sandal  wood  is  yielded 
by  the  Fusanus  spicatus  (S.  Cygnorum)  and  F. 
acuminatus  (S.  acuminatum)  of  Australia, 
whence  it  is  shipped  in  large  quantities  to 
China.  An  oil  distilled  from  this  wood,  now 
coming  into  the  European  market,  is  said  to 
be  less  odorous  than  the  official  product. 

Other  varieties  of  sandal  wood  are  col- 
lected in  the  Hawaiian  Islands  from  Santalum 
freycinetianum,  Gaud.,  and  S.  pyrularium,  A. 
Gray;  in  the  Feejee  Islands  from  S.  Yasi, 
Seem.;  in  New  Caledonia  from  S.  austrocale- 
donicum,  Vieillb. ;  and  in  Queensland  from 
Eremophila  Mitchelli.  For  an  account  of  the 
sandal  wood  oil  industry  of  Western  Australia, 
see  C.  D.,  1898,  708.  For  elaborate  micro- 
scopic descriptions  of  the  sandal  woods,  method 
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of  obtaining  the  oil,  etc.,  see  various  papers 
in  the  P.  J.,  vol.  xvi.;  also  Bull.  Pharm., 
1895,  55.  West  Australian  sandal  wood  is 
derived  according  to  Parry  (C.  D.,  1898, 
11)  from  four  species  of  the  genus,  S. 
Cygnorum,  S.  lanceolatum,  S.  acuminatum  and 
S.  persicarum.  Venezuelan  sandal  wood,  the 
source  of  the  so-called  West  Indian  sandal 
wood  of  commerce,  is,  according  to  E.  M. 
Holmes  (P.  J.,  62),  obtained  from  the  Schim- 
melia  oleifera,  Holmes.  A  tree-like  shrub, 
Osyris  tenuifolia,  Engl.,  belonging  to  the  Santa- 
lacese,  and  a  native  of  East  Africa,  is  said  to 
yield  a  wood  which  is  very  similar  to  that  of  the 
genuine  Indian  sandal  wood.     (P.  J.,  60.) 

The  Santalum  album,  which  yields  the  official 
oil,  is  a  small  tree  twenty  or  thirty  feet  high, 
a  native  of  the  mountainous  portions  of  India 
and  of  various  islands  of  the  Eastern  Archi- 
pelago, but  cultivated  in  India  for  the  sake  of 
its  oil.  J.  L.  Pigot  furnished  an  interesting 
account  of  sandal  wood  cultivation  accompanied 
by   a  map.    (Schimmel's   Report,   1900.) 

Oil  of  santal  is  distilled  in  the  United  States, 
Germany,  England,  and  India.  According:  to 
the  Indian  Pharmacopoeia  the  yield  of  oil  is 
about  2.5  per  cent.  Oil  of  santal  is  habitually 
adulterated,  castor  oil  and  other  lixed  oils  being 
added,  and  on  the  continent  of  Europe  by  the 
volatile  oil  of  cedar,  which  is  obtained  by  dis- 
tilling the  chips  left  in  the  making  of  lead  pen- 
cils. Chapoteaut  (Bull.  Soc.  Chim.,  37.  p.  353) 
found  two  constituents,  one  of  which  he  calls 
santalol,  C16H26O,  boiling  at  310°  C,  and  the 
other santalal,  CisHmO,  boiling  at  300°  C.  Both 
of  these  are  decomposed  by  distilling  over  phos- 
phoric anhydride,  the  one  yielding  CuHst,  boil- 
ing point  260°  C,  and  the  other  Cisllu,  boiling 
point  245°  C.  Sesquiterpenes  are  also  believed 
to  be  present  in  oil  of  santal.  A  specimen 
of  oil  of  santal  from  South  Australia,  examined 
by  Schimmel  &  Co.  (Schim.  Rep.,  Oct.  1891), 
afforded  a  white  crystalline  principle,  melting 
at  104°  to  105°  C,  which  crystallized  out  in 
the  oil.  Parry  (P.  J.,  55,  p.  118)  found  that  a 
portion  of  the  oil  was  saponifiable,  so  he 
assumed  the  presence  of  esters  of  santalol.  The 
U.  S.  Pharmacopoeia  describes  the  oil  of  santal 
as  "  a  pale  yellow,  somewhat  thick  liquid,  hav- 
ing a  peculiar,  aromatic  odor,  and  a  pungent, 
spicy  taste.  Specific  gravity:  0.965  to  0.975 
at  25°  C.  (77°  P.).  The  Oil  is  lsevogyrate; 
its  angle  of  rotation  should  be  not  less  than 
—16°  nor  more  than  —20°  in  a  100  Mm.  tube,  at 
a  temperature  of  25°  C.  (77°  F.)  (absence  of 
other  varieties  of  sandalwood  oil,  etc.).  Readily 
soluble  in  alcohol,  the  solution  being  slightly 
acid  to  blue  litmus  paper.  It  is  soluble  in  5 
volumes  of  70  percent,  alcohol.  The  presence 
of  chloroform  may  be  detected  in  the  following 
manner:  If  a  small  strip  of  filter  paper  folded 
in  the  form  of  a  taper  and  saturated  with  Oil 
of  Santal  be  placed  in  a  small  porcelain  dish, 
and  a  clean  beaker,  moistened  on  the  inner  sur- 
face with  distilled  water,  be  inverted  over  the 
small  dish  immediately  after  igniting  the  taper, 


a  part  of  the  products  of  combustion  will  be 
absorbed  by  the  water;  if  the  beaker  be  then 
rinsed  with  a  little  distilled  water  and  the  liquid 
filtered,  the  filtrate  should  yield  no  turbidity  upon 
the  addition  of  a  few  drops  of  silver  nitrate 
T.S.  (absence  of  chlorinated  products)."  U.  S. 
"  Somewhat  viscid  in  consistence,  pale  yellow 
in  color,  having  a  strongly  aromatic  odor  and 
a  pungent  and  spicy  taste.  Specific  gravity 
0.975  to  0.980.  It  forms  a  clear  solution  with 
six  times  its  volume  of  alcohol  (70  per  cent.) 
(absence  of  cedar  wood  oil).  It  rotates  the 
plane  of  a  ray  of  polarized  light  to  the  left, 
through  an  angle  of  not  less  than  16°  and  not 
more  than  20°,  in  a  tube  100  millimetres  long 
(absence  of  other  varieties  of  sandal  wood  oil.)" 
Br.  The  percentage  of  santalol 1  furnishes  the 
basis  for  the  official  test,  which  is  as  follows : 

Assay  for  Santalol.  U.  S.  P.  (8th  Rev.) 
u  Introduce  10  Cc.  of  Oil  of  Santal  into  a 
flask  provided  with  a  ground-glass  tube- 
condenser  (acetylization  flask),  add  10  Cc.  of 
acetic  acid  anhydride  and  about  2  Gm.  of  anhy- 
drous sodium  acetate,  and  boil  the  mixture 
gently  during  one  hour  and  a  half.  Allow  it  to 
cool,  wash  the  acetylized  oil  with  distilled 
water,  and  afterwards  with  sodium  hydroxide 
T.S.,  until  the  mixture  is  slightly  alkaline  to 
phcnolphthalein  T.S.,  and  then  dry  it  with  the 
aid  of  fused  calcium  chloride,  and  filter.  Trans- 
fer to  a  tared  100  Cc.  flask  .'{  Cc.  of  the  dry 
acetylized  oil,  note  the  exact  weight,  add  50 
Cc.  of  half-normal  alcoholic  potassium  hydrox- 
ide V.S.,  connect  with  a  reflux  condenser,  and 
boil  gently  during  one  hour.  After  cooling, 
titrate  the  residual  alkali  with  half-normal  sul- 
phuric acid  V.S.,  using  phenol phthalein  T.S.  as 
indicator.  Subtract  the  number  of  cubic  centi- 
meters of  half-normal  sulphuric  acid  V.S.  re- 


1  According  to  L.  Kebler  (see  also  fichim.  Rep., 
Oct.  1895),  the  degree  of  purity  of  oil  of  sandal 
wood  can  readily  be  made  out  by  estimating,  by 
the  process  which  follows,  the  percentage  of  santalol. 
This  percentage  probably  varies  In  pure  oils  from 
98  to  08.  The  official  assay  is  based  upon  this  method. 
Into  a  flask,  provided  with  a  reflux  condenser, 
place  20  grammes  of  the  oil,  add  an  equal  volume 
of  acetic  anhydride  (not  anhydrous  acetic  acid) 
and  2  grammes  of  fused  sodium  acetate;  then  gently 
boil  for  about  two  hours.  Wash  the  mixture  first  with 
water,  then  with  a  solution  of  sodium  hydroxide, 
then  with  water  again  :  finally  dry  the  resulting 
oil  with  anhydrous  sodium  sulphate.  Of  this 
dried  product,  place  from  2  to  5  grammes  Into 
a  flask  provided  with  a  reflux  condenser,  add 
an  excess  of  normal  alcoholic  potassium  hydroxide, 
and  boll  for  half  an  hour.  Ascertain  the  amount 
of  alkali  consumed  by  titrating  back  the  excess, 
with  normal  sulphuric  acid.  From  the  data  thus 
obtained  the  amount  of  santalol  Is  readily  cal- 
culated bv  the  following  formula : 
a  X  22.2 
6—  (a  X  0.042) 
P.  Santalol  ;  a,  number  of  Cc.  of  normal  alkali  con- 
sumed ;  and  6,  the  amount  in  grammes  of  the  acety- 
lized  oil   used    for  saponification. 

The    following    equations    represent    the    reactions 
involved  : 

CiHaOH  +  (C2H,0)20  = 

CisH^OCOCH,  -f  CH3C02H 
Santalol  +  Acetic  anhydride  = 

Santalol    acetate  +  Acetic    acid 
C^HjsO.COCHj  +  KOH  = 

C16H25OH  +  CH,C02K. 
Santalol    acetate  +  Potassium    hydroxide  = 
Santalol  +  Potassium    acetate. 
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quired  from  the  50  Cc.  of  half -normal  alcoholic 
potassium  hydroxide  V.S.  taken,  multiply  the 
difference  by  11.026,  and  divide  by  the  weight 
of  the  dry  acetylized  oil  taken,  less  the  above 
difference  multiplied  by  0.021;  the  quotient 
will  represent  the  percentage  of  santalol  in 
the  Oil  of  Santal. 

Note. — The  difference  referred  to  above  rep- 
resents the  number  of  cubic  centimetei-s  of 
half -normal  alcoholic  potassium  hydroxide  V.S. 
consumed  by  the  acetylized  oil."  U.  S. 

The  Indian  Pharmacopoeia  gives  the  sp.  gr. 
of  the  oil  at  0.98,  the  British  at  0.96,  while 
in  a  number  of  specimens  examined  by  E.  M. 
Holmes  (P.  J.,  xvi.  821)  the  sp.  gr.  varied 
from  0.96  to  0.99.  The  sp.  gr.  of  the  oil  of 
cedar  wood,  according  to  Ince,  is  0.948.  A 
large  percentage  of  it  may  be  added  to  the  oil 
of  santal  without  affecting  its  density  suffi- 
ciently to  be  detected.  Holmes  states  that  the 
presence  of  more  than  10  per  cent,  of  the  cedar 
oil  can  be  recognized  through  the  different  solu- 
bilities of  the  oils  in  alcohol.  (See  P.  J.,  xvi. 
820.)  R.  A.  Cripps,  after  a  thorough  examina- 
tion of  the  oils  in  the  London  market  (see  P. 
J.,  1892,  461),  gives  this  test:  "  Two  drops  of 
the  oil  added  to  six  drops  of  nitric  acid,  sp.  gr. 
1.5,  on  a  white  tile,  should  give  a  yellow  to 
bright  reddish-brown  coloration,  without  any 
green,  indigo,  or  violet  tint  at  the  edges  during 
five  minutes.  For  complete  saponification  in 
alcoholic  solution,  it  requires  not  more  than  1 
per  cent,  of  potassium  hydrate."  (See  also 
A.  J.  P.,  1893,  20;  Schim.  Rep.,  Oct.  1893; 
P.  J.,  1895,  118 ;  West.  Drug.,  1897, 262. )  West 
India  oil  can  be  distinguished  from  the  genuine 
oil  by  its  deviating  the  plane  of  polarization 
to  the  right  instead  of  to  the  left.  (Pharma- 
cographia.)  In  two  specimens  of  oil  of  santal, 
sp.  gr.  0.9649  and  0.9573,  F.  H.  Alcock  found 
strong  fluorescence.     (P.  J.,  1886,  923.) 

Uses. — The  oil  of  santal  is  used  chiefly  as  a 
perfume,  but  it  is  also  a  very  valuable  remedy 
in  the  treatment  of  chronic  and  subacute 
inflammations  of  the  mucous  membrane,  espe- 
cially in  bronchitis  and  in  gonorrhoea  when 
the  first  period  of  severe  acute  inflammation  has 
passed.  It  is  in  concentrated  form  a  local 
irritant,  and  probably  is  capable  of  causing 
more  or  less  systemic  excitement,  although  the 
effects  of  large  doses  of  it  upon  the  general 
organism  are  not  well  known.  It  was  first  rec- 
ommended by  Thos.  B.  Henderson  in  gonor- 
rhoea, who,  however,  is  said  to  have  used  the 
oil  of  S.  myrtifolium. 

Dose,  fifteen  to  twenty  minims  (0.9  to  1.3 
Cc),  in  emulsion,  or  preferably  in  capsule, 
three  or  four  times  a  day. 

OLEUM  SASSAFRAS.  U.  S. 

OIL  OF  SASSAFRAS 

(o'le-um  sas'sa-fras) 

"A  volatile  oil  distilled  from  the  root,  espe- 
cially the  root  bark,  of  Sassafras  variifolium 


(Fam.  Lauracece).  It  should  be  kept  in  well- 
stoppered,  amber-colored  bottles,  in  a  cool 
place,  protected  from  light."    U.  S. 

Huile  volatile  (Essence)  de  Sassafras,  Fr.;  Sassa- 
frasol,  G. ;  Esencia  de  sasafras,  Sp. 

The  proportion  of  oil  yielded  by  the  root 
of  sassafras  is  variously  stated  at  from  less 
than  1  to  somewhat  more  than  2  per  cent. 
The  bark  of  the  root,  directed  by  the  U.  S. 
Pharmacopoeia,  would  afford  a  larger  amount. 
Very  large  quantities  of  the  oil  were  at  one 
time  distilled  in  Maryland  and  sent  to  Balti- 
more. The  usual  yield  is  said  by  Sharp  to  be 
one  pound  from  three  bushels  of  the  root.  From 
fifteen  to  twenty  thousand  pounds  were  sent  an- 
nually, before  1861,  to  the  Baltimore  market. 
(A.  P.  Sharp,  A.  J.  P.,  Jan.  1863,  p.  53.  > 
At  Richmond,  Va.,  in  1871,  it  was  being  manu- 
factured at  the  rate  of  forty  gallons  of  pure 
oil  per  week.  The  root,  chopped  fine  by 
machinery,  has  steam  forced  through  it  in  a 
closed  tub,  and  the  oil  is  then  distilled  in  the: 
ordinary  way.  800  pounds  of  unrectified  oil 
are  said  to  be  obtained  from  40,000  pounds  of 
root.  (M.  S.  Rep.,  Aug.  26,  1871.)  The  oil 
is  of  a  yellow  color  or  colorless,  becoming  red- 
dish by  age.  It  has  the  fragrant  odor  of 
sassafras,  with  a  warm,  pungent,  aromatic 
taste,  and  a  neutral  reaction.  It  is  among 
the  heaviest  of  the  volatile  oils,  having  the 
sp.  gr.  of  1.094,  or  1.087  at  15°  C.  on  the  au- 
thority of  Buignet,  who  states  also  that  it  is 
very  slightly  dextrogyrate.  It  is  officially  de- 
scribed as  "  a  yellow  or  reddish-yellow  liquid, 
having  the  characteristic  odor  of  sassafras,  and 
a  warm,  aromatic  taste.  Specific  gravity :  1.065 
to  1.075  at  25°  C.  (77°  F.).  The  Oil  is  dextro- 
gyrate, but  should  not  deviate  the  ray  of  polar- 
ized light  more  than  -f-4°  in  a  100  Mm.  tube,  at 
a  temperature  of  25°  C.  (77°  F.).  Soluble  in 
all  proportions  in  90  percent,  alcohol,  the  solu- 
tion being  neutral  to  litmus  paper."  U.  S. 
The  most  complete  investigation  of  sassafras 
oil  is  that  made  by  Power  and  Kleber  in  1896. 
(Schim.  Rep.,  April,  1896.)  They  find  it  to 
have  the  following  composition :  saf rol,  CioHio 
Oa,  about  80  per  cent.;  pinene  and  phellan- 
drene,  C10H16,  about  10  per  cent. ;  dextrogyrate 
camphor,  C10H16O,  about  6.8  per  cent. ;  eugenol, 
C10H12O2,  about  0.5  per  cent.;  a  high  boiling 
portion  consisting  of  cadinene  and  residue,  3 
per  cent.  They  say  that  the  hydrocarbon  con- 
stituent of  sassafras  oil,  to  which  Grimaux  and 
Ruotte  gave  the  name  of  safrene,  is,  as  just 
stated,  a  mixture  of  pinene  and  phellandrene. 
Safrol,  which  is  now  official,  crystallizes  well 
in  hard  four-  or  six-sided  prisms,  with  the  odor 
of  sassafras.  It  liquefies  at  11°  C.  (51.8°  F.)„ 
boils  at  232°  C.  (449.6°  F.),  has  a  sp.  gr.  of 
1.106,  and  is  destitute  of  rotatory  power- 
Variation  in  the  sp.  gr.  of  oil  of  sassafras  may 
often  arise  through  the  congelation  and  separa- 
tion of  safrol,  or  through  stratification.  (La- 
Wall  and  Pursel,  A.  J.  P.,  1898,  340.)  Fliiek- 
iger  ascertained  that  safrol  was  one  of  those 
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remarkable  bodies  which  are  capable  of  existing 
either  in  a  solid  or  in  a  fluid  condition  long 
after  they  have  passed  their  freezing  or  their 
melting  point.  Chemically,  it  has  been  found 
to  be  the  methylene  ether  of  allyl-dioxybenzene. 
Safrol  appears  to  be  widely  distributed  in  the 
vegetable  kingdom,  probably  existing  in  the 
bark  of  the  Mespilodaphne  Sassafras,  also  in 
the  Puchury  or  Sassafras  nuts,  both  of  Brazil, 
as  well  as  in  the  barks  of  Atherosperma  mos- 
chatum  and  of  Beilschmiedia  obtusifolia  of 
Australia,1  and  in  the  bark  of  Doryphora 
Sassafras  of  New  Caledonia.  It  is  now  com- 
mercially extracted  from  oil  of  camphor,  and  it 
probably  could  be  obtained  from  the  oil  of 
various  species  of  the  genus  Cinnamomum. 
(See  Safrolum;  also  P.  J.,  June,  1887.) 

Uses. — Oil  of  sassafras  is  chiefly  used  for 
flavoring  purposes,  but  has  physiological  prop- 
erties similar  to  those  of  the  oil  of  cloves  and 
other  allied  volatile  oils,  and  may  be  used  for 
similar  purposes.  A  teaspoon ful  of  it  pro- 
duced in  a  young  man  vomiting,  collapse,  some- 
what dilated  pupils,  and  pronounced  stupor. 
(Cincinnati  Lancet-Clinic,  Dec.  1888.)  Ac- 
cording to  the  experiments  of  A.  Heffter  [Atti 
Dell'  XI.  Congres.  Med.  Interna/.,  iii.  1 
safrol  is  slowly  absorbed  from  the  alimentary 
canal,  and  escapes  through  the  lungs  unaltered 
and  through  the  kidneys  oxidized  into  pipero- 
nalic  arid.  When  taken  in  sufficient  dose,  it 
quickly  kills  by  a  centric  paralysis  of  respira- 
tion, preceded  by  great  depression  of  the  circu- 
lation, and  when  taken  in  smaller  yet  toxic 
amount,  it  causes  death  by  wide-spread  fatly 
degeneration  of  the  heart,  liver,  kidneys,  etc. 
Its  isomer,  isosafrol,  is  in  warm-blooded  animals 
much  less  active  as  a  poison  thai:  i^  safrol,  and 
is  chiefly   eliminated   as   piprronalic  arid. 

Dose,  of  oil  of  sassafras,  three  to  six  minims 
(0.2  to  0.4  Cc). 

Off.  Prep. — Syrupus  Sarsaparilla  Compositus, 
U.  8.;  Troehisci  Cubebae,  U.  8. 

OLEUM  SINAPIS  VOLATILE.  U.  S.,  Br. 

VOLATILE  OIL  OF  MUSTARD 

(o'le-um  si-na'pis  vo-lat'i-le) 

"A  volatile  oil  obtained  from  Black  Mustard 
(freed  from  its  fatty  oil)  by  maceration  with 
water  and  subsequent  distillation,  yielding,  when 
assayed  by  the  process  given  below,  not  less 
than  92  percent,  of  allyl  iso-thiocyanate.  It 
should  be  carefully  kept  in  well-stoppered, 
amber-colored  bottles,  in  a  cool  place,  protected 
from  light."  U.  S.  "  Distilled  from  Black  Mus- 
tard seeds  after  maceration  with  water."  Br. 

Oleum  Sinapis,  Br.  1885 :  Oleum  Sinapis  JEthe- 
reum ;  Oil  of  Mustard:  Huile  volatile  (Essence)  de 
Moutarde,  Fr. ;  Oleum  Sinapis,  P.  G. ;  SenfSl,  Aether- 
isches  Senfol,  O. ;  Essenza  di  senape,  //.;  Esencia  de 
mostaza  negra,  Sp. 

1  The  bark  described  by  Dymock  as  that  of  Beilsch 
mtedia  fagifolia,  according  to  the  researches  of  E.  S. 
Hooper,  contains  saponin  and  probably  is  not  derived 
from  Beilschmiedia  or  any  other  genus  of  the 
Lauracese.     (P.   J.,   lxxii.) 


The  volatile  oil  of  mustard  is  usually  ob- 
tained from  seeds  which  have  been  deprived  of 
their  fixed  oil  by  pressure.  It  is  "  a  colorless 
or  pale  yellow,  limpid,  and  strongly  refractive 
liquid,  having  a  very  pungent  and  acrid  odor. 
Great  caution  should  be  exercised  when  smelling 
this  Oil;  it  should  not  be  tasted  without  being 
highly  diluted.  Specific  gravity :  1.013  to  1.020 
at  25°  C.  (77°  F.).  Miscible  with  alcohol  in 
all  proportions,  forming  a  clear  solution.  If 
to  3  Gm.  of  the  Oil  6  Gm.  of  sulphuric  acid  be 
gradually  added,  the  liquid  being  kept  cool,  the 
mixture,  upon  subsequent  agitation,  will  evolve 
sulphur  dioxide,  but  it  will  remain  of  a  light 
yellow  color,  and  although  at  first  clear,  it  will 
afterwards  become  thick  and  occasionally  crys- 
talline, and  the  pungent  odor  of  the  Oil  will 
disappear.  If  a  portion  of  the  Oil  be  heated 
in  a  flask  connected  with  a  well-cooled  con- 
denser, it  should  distil  completely  between  148° 
and  152°  C.  (298.4°  and  305.6°  F.),  and  both 
the  first  and  the  last  portions  of  the  distillate 
should  have  the  same  specific  gravity  as  the 
original  Oil  (absence  of  alcohol,  chloroform, 
petroleum,  fatty  oils,  or  more  than  traces  of  car- 
bon disulphidc).  If  a  small  portion  of  the  Oil 
he  diluted  with  5  times  its  volume  of  alcohol, 
and  a  drop  of  feme  chloride  T.S.  be  added,  no 
blue  or  violet  color  should  be  produced  (ab- 
of  phenols)."  U.  S.  "Specific  gravity 
1.018  to  1.030.  It  distils  between  297°  F. 
(117.12"  C.)  and  306°  F.  (152.2°  (.),  and  the 
first  and  last  portions  of  the  distillate  should 
the  same  specific  gravity  as  (he  original  Oil 
(absence  of  etnylic  alcohol  and  petroleum)." 
lir.  The  U.  S.  P.  (8th  Rev.)  furnishes  the  fol- 
lowing assay  process: 

Assay. — "Weigh  accurately  about  2  Gbn.  of 

Volatile  Oil  of  Mustard,  and  dilute  this  with 
sufficient  alcohol  to  make  50  Cc.  of  the  solution 
represent  1  Gm.  of  the  Oil;  of  this  solution,  5 
Cc.  are  transferred  to  a  100  Cc.  measuring  flask, 
and  30  Cc.  of  tenth-normal  silver  nitrate  V.S. 
and  5  Cc.  of  ammonia  water  are  added.  The 
flask  is  well-stoppered  and  set  aside  in  a  dark 
place  for  twenty-four  hours.  The  contents  of 
the  flask  are  diluted  with  water  to  the  100  Cc. 
mark  and  filtered.  To  50  Cc.  of  the  filtrate,  4 
Cc.  of  nitric  acid  and  a  few  drops  of  ferric 
ammonium  sulphate  T.S.  are  added,  and  finally 
sufficient  tenth-normal  potassium  sulphocy- 
anate  V.S.  to  produce  a  permanent  red  color; 
not  more  than  5.6  Cc.  of  the  latter  reagent 
should  be  required  (each  Cc.  of  tenth-normal 
silver  nitrate  V.S.  consumed  corresponding  to 
0.00492  gramme  of  allyl  iso-thiocyanate)." 
U.  S. 

Will  considers  volatile  oil  of  mustard  to  be 
allyl  isosulphocyanate,  CSNC3H6  (allyl  iso- 
thiocyanate),  the  compound  radical  being  the 
same  as  that  of  oil  of  garlic,  which  is  considered 
a  sulphide  of  allyl.  (Chem.  Gaz.,  Nos.  62  and 
64.)  It  is  the  principle  upon  which  black  mus- 
tard seeds  depend  for  their  activity.  Volatile 
oil  of  mustard  was  first  produced  artificially  by 
Berthelot   and   S.   de   Luca,   by  treating  allyl 
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iodide,  C3H5I,  with  an  alcoholic  solution  of 
potassium  sulphocyanate.  It  is  now  extensively 
manufactured  artificially  by  this  method.  What 
first  forms  is  allyl  sulphocyanate,  which  is  not 
identical  with,  but  only  an  isomer  of,  mustard 
oil  (allyl  isosulphocyanate).  But  if  the  sulpho- 
cyanate be  heated  to  its  boiling  point  (161°  C.) 
the  thermometer  sinks  rapidly  to  150°  C,  be- 
cause of  the  change  into  the  isosulphocyanate, 
or  mustard  oil.  This  change  also  takes  place 
spontaneously  at  summer  temperature.  A  small 
quantity  of  carbon  disulphide  seems  always  to 
be  produced  at  the  same  time.1  Allyl  iodide  is 
procured  by  treating  glycerin  with  phosphorus 
iodide,  and  differs  from  volatile  oil  of  garlic 
(allyl  sulphide)  only  in  containing  iodine  in- 
stead of  sulphur.  (/.  P.  C,  Aout,  1855,  p. 
124.)  According  to  Zeller,  the  seeds  yield  from 
0.33  to  0.63  per  cent,  of  the  oil.  Will  and 
Koerner  in  1863  explained  the  occurrence  of 
this  allyl  isosulphocyanate  in  mustard  oil.  It 
does  not  occur  ready  formed  in  the  seeds,  but 
is  produced  by  the  decomposition  of  a  com- 
pound, sinigrin  {potassium  myronate),  occur- 
ring there.  This  sinigrin,  C10H18KNS2O10,  is 
decomposed  under  the  influence  of  myrosin,  an 
albuminous  ferment  which  is  present,  and  yields 
as  products  of  decomposition  C3H5CNS  (allyl 
isosulphocyanate),  HKSCk  (acid  potassium  sul- 
phate), and  C6H12O6  (glucose).  "The  aque- 
ous solution  of  myrosin  coagulates  at  60°  C. 
(140°  F.),  and  then  becomes  inactive;  hence 
mustard  seed  which  has  been  heated  to  100° 
C.  (212°  F.),  or  has  been  roasted,  yields  no 
volatile  oil,  nor  does  it  yield  any  if  powdered 
and  introduced  at  once  into  boiling  water." 
(Pharmacographia,  p.  67.)  As  it  is  often  adul- 
terated with  other  oils,  a  test  has  been  proposed 
consisting  of  concentrated  sulphuric  acid,  50 
drops  of  which  are  to  be  mixed  with  5  drops 
of  the  suspected  oil  in  a  small  glass  tube.  If 
the  oil  be  pure,  little  change  of  color  will  be 
produced,  but  if  any  adulterating  oil  be  present, 
a  red  or  brown  color  will  soon  appear.  Recti- 
fied oil  of  petroleum  is  the  only  exception,  as 
the  color  of  this  is  not  affected  by  the  acid,  but 
it  would  be  recognized  by  its  insolubility  in 
sulphuric  acid.  (See  A.  J.  P.,  July,  1865, 
p.  285.)  Ammonia  converts  the  mustard  oil 
into    thiosinamin,    according    to    the    reaction 

CSNC3H5  +  NHs  =  C4H8N2S 
which  separates  in  colorless  rhombic  crystals, 
melting  at  70°  C,  and  soluble  in  water,  alcohol, 
and  ether.  The  reaction  is  stated  bv  Fliickiger 
(Pharm.  Chem.,  2d  ed.,  1888,  p.  20) 'to  be  quan- 
titative. Adulteration  with  alcohol  is  readily 
detected  by  its  much  lower  boiling  point,  which 
also  enables  it  to  be  separated  by  distillation. 
It  has  been  adulterated  with  considerable  quan- 

*Allyl  Bromide. — This  compound  of  allyl  was 
first  prepared  by  Wurtz  In  1857  (Ann.  Ch.  Ph., 
li.  91)  by  the  reaction  of  allyl  Iodide  on  one  and  a 
half  times  its  weight  of  bromine.  It  is  a  colorless 
liquid,  soluble  in  ether  boiling  at  170°  C,  and  having 
a  specific  gravity  of  2.436.  De  Fleury  (A.  Pharm., 
Aug.  1886)  affirms  that  in  doses  of  five  drops,  two 
to  four  times  a  day,  in  capsules,  it  is  a  valuable 
remedy   in   hysteria,  asthma,  and   convulsions. 


tities  of  carbon  disulphide,  which  may  be  de- 
tected by  distillation  at  a  temperature  not  ex- 
ceeding 80°  C.  and  mixing  the  distillate  with 
sulphuric  acid,  when  the  carbon  disulphide  rises 
to  the  surface.  Oil  of  mustard  naturally  con- 
tains about  0.56  per  cent,  of  carbon  disulphide. 
(A.  J.  P.,  1881,  p.  572.) 

White  mustard  seeds  yield  different  products. 
When  deprived  of  fatty  oil  they  yield  to  boiling 
alcohol  colorless  crystals  of  sinalbin,  an  in- 
different substance  readily  soluble  in  cold  water, 
but  sparingly  so  in  cold  alcohol.  According  to 
Will,  it  breaks  up  under  the  action  of  myrosin 
into  acrinyl  sulphocyanate,  C7H7O.CNS,  sina- 
pine  sulphate,  C16H25NSO9,  and  glucose,  C6 
H12O6.  This  acrinyl  sulphocyanate  is  a  nearly 
colorless,  non-volatile  oil,  and  the  rubefacient 
and  vesicating  principle  of  white  mustard. 
Sinapine  has  not  yet  been  isolated,  but  it  is  an 
unstable  alkaloid. 

Uses. — An  application  of  the  principles  de- 
veloped in  the  foregoing  paragraphs  has  been 
suggested  by  Lebaigue,  who  proposes  applying 
to  one  sheet  of  paper  a  concentrated  solution 
of  potassium  myronate,  and  to  a  second  a  con- 
centrated solution  of  myrosin,  and  drying  them. 
When  used,  the  leaves  are  to  be  moistened  and 
applied  to  the  surface,  one  over  the  other. 
Volatile  oil  of  mustard  is  formed  by  the  reac- 
tion of  the  two  principles,  and  a  sinapism  is 
obtained.  (J.  P.  C,  Aout,  186S,  p.  118.)  From 
the  foregoing  account  of  the  chemical  relations 
of  mustard,  it  is  obvious  that  admixture  with 
alcohol  or  the  acids,  or  the  application  of  a 
boiling  heat,  can  only  have  the  effect  of  im- 
pairing its  medicinal  virtues,  and  that  the  best 
vehicle,  whether  for  external  or  internal  use, 
is  water  at  common  temperatures.  The  volatile 
oil  of  mustard  has  been  employed  as  a  substi- 
tute for  the  mustard  plaster.  For  this  purpose 
one  part  may  be  mixed  with  sixty  parts  of 
alcohol,  and  the  mixture  applied  sprinkled  not 
too  thickly  on  piline  or  muslin,  covered  with 
waxed  paper.     It  acts  speedily  and  efficiently. 

The  oil  is  too  pungent  and  irritating  to  be 
given  internally. 

Off.  Prep. — Linimentum  Sinapis,  Br. 

OLEUM  TEREBINTHINCE.  U.  S.,  Br. 

OIL  OF  TURPENTINE 

(6'le-um  t£r-e-bin'thi-noe) 

"A  volatile  oil  recently  distilled  from  turpen- 
tine. It  should  be  kept  in  well-stoppered  bot- 
tles." U.  S.  "  The  oil  distilled,  usually  by  the 
aid  of  steam,  from  the  oleo-resin  (turpentine) 
obtained  from  Pinus  sylvestris,  Linn.,  and  other 
species  of  Pinus;  rectified  if  necessary."   Br. 

Essence  de  T£r£benthine.  Fr.  Cod. :  Huile  volatile 
de  T£r§benthine.  Fr. :  Oleum  Terebinthina?.  P.  O. ; 
Terpentinol,  G. ;  Essenza  di  trementina.  It. ;  Esencia 
de  trementina,  Aceite  volatil  de  trementina,  Sp. 

This  oil  is  commonly  called  spirits  (or  spirit) 
of  turpentine.     It  is   prepared   by   distillation 
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from  our  common  turpentine,  though  equally- 
afforded  by  other  varieties.  It  may  be  distilled 
either  with  or  without  water,  but  in  the  latter 
ease  a  much  higher  temperature  is  required,  and 
the  product  is  liable  to  be  empyreumatic.  To 
obtain  it  quite  pure  it  should  be  redistilled  from 
a  solution  of  potassium  hydroxide.  The  tur- 
pentine of  Pinus  palustris  is  said  to  yield  about 
17  per  ceait.  of  oil,  while  that  from  Pinus  Pi- 
naster affords  25  per  cent.,  and  that  from  Pinus 
sylvestris  32  per  cent.  Large  quantities  are 
distilled  in  North  Carolina.  The  exportations 
from  the  United  States  for  the  year  ending 
June  30,  1903,  amounted  to  10,378,787  gallons, 
valued  at  $8,011,322,  and  for  the  year  ending 
June  30,  1904,  to  17,202,80S  gallons,  valued  at 
:$9,440,1  f>r>. 

Pure  oil  of  turpentine  is  "a  thin,  colorless 
liquid,  having  a  characteristic  odor  and  taste, 
both  of  which  become  Btronger  and  less  pleasant 
by    aee    and    .exposure    to    the    air.      Specific 
gravity:   0.860    i<>  0.870  at  25°   C.    (77°   P.). 
When'   Oil    of     Turpentine    is    distilled,    the 
lar^vr    part    should    pass    over    between    156° 
and    162°    C.    (311°    and    :i2.!.(i      F.).     Soluhle 
in   3   times    its    volume    of    alcohol.      If   5    Cc. 
of    Oil    of    Turpentine    be    shaken    with    an 
equal    volume     of     potassium     hydroxide     T.S., 
its    color    should    not    become    darker    than    a 
light    straw-yellow    upon    Btanding   twenty-four 
hours.      If  1   (V.  of  the   (til   he  evaporated  in 
a  small  dish  <m   a    water-bath,  it    should  leave 
not  more  than  a  iwry  slight  residue   (absence  of 
petroleum,  parmffim  oUs,  or  ro^in  ).    Three  drops 
of  Oil  of  Turpentine,  placed  on  a  sheet  of  clean 
white  filter  paper  and  exposed  to  the  air,  should 
evaporate  entirely  without  leaving  a  permanent 
stain    (absence  of  kerosene  or   rosin   oil).     If 
5  Cc.  of  Oil  of  Turpentine  be  placed  in  a  small 
beaker,  and  20  Cc.  of  sulphuric  acid  be  grad- 
ually  added,  with   agitation,   while   the  beaker 
is  cooled  by  immersion  in  cold  water,  and  the 
contents,  after  cooling  and  renewed   agitation, 
be  transferred  to  a  burette,  graduated  in  tenths, 
the  clear  layer  which  forms  alter  the  dark  mass 
has  settled  should  not  measure  more  than  0.35 
'Cc.   (absence  of  petroleum  benzin,  kerosene,  or 
similar  hydrocarbons)."    U.S.    "  Limpid,  color- 
less, with  a  strong  peculiar  odor,  which  varies 
an  the  different  kinds  of  Oil,  and  a  pungent  and 
:somewhat  bitter  taste.     It  is  soluble  in  its  own 
volume  of  glacial  acetic  acid.     It  commences  to 
fcoil  at  about   320°   F.    (100°   C),  and  almost 
entirely  distils  below  350°  F.   (ISO0  C),  little 
or  -no   residue   remaining."   Br.     As   found   in 
commerce,  it  always  contains  oxygen,  but  when 
perfectly  pure  it  consists  exclusively  of  carbon 
and  hydrogen,  and  is  composed  of  one  or  more 
terpenes.    (See  p.  812.)     The  English  or  Amer- 
ican oil  (prepared  from  Pinus  australis)  is  com- 
posed  of   dextro-pinene,  while  the   French   oil 
(prepared   from  Pinus  Pinaster)   is   composed 
of  Icevo-pinene.     On  the  other  hand,  the  Rus- 
sian turpentine  contains,  in  addition  to  pinene, 
dipentene  (or  cinene)  and  sylvestrene,  and  the 
Swedish  turpentine  contains  pinene  and  sylves- 


trene. Both  the  American  and  the  French  oil 
of  turpentine  boil  at  about  156°  C.  (312.8°  F.). 
On  heating  oil  of  turpentine  to  about  300°  C. 
(572°  F.)  in  a  sealed  tube  for  several  hours 
it  is  converted  into  a  polymer  called  iso-tereben- 
thene,  C20H32,  which  is  so  oxidizable  that  it  is 
converted  into  a  viscid  mass  on  exposure  to  the 
air  for  a  few  hours.  It  has,  moreover,  a  marked 
odor,  resembling  oil  of  lemon,  and  boils  at  176° 
to  177°  C.  (348.8°  to  350.6°  F.).  On  treatment 
with  a  small  portion  of  sulphuric  acid,  oil  of 
turpentine  yields  an  optically  inactive  liquid, 
which  boils  at  160°  C.  (320°  F.).  This  is  a 
mixture  resolvable  by  repeated  fractional  dis- 
tillation into  terebene,  CioHie,  boiling  at  150° 
C.  (302°  F.);  cymene,  C10H14,  boiling  at  175° 
C.  (347°  F.) ;  a  small  quantity  of  a  camphor- 
like body,  boiling  at  200°  C.  "(392°  F.)  ;  colo- 
phene,  C20H32,  boiling  at  318°  0.  (604.4°  F.), 
and  a  mixture  of  semi-solid  products  of  higher 
boiling  point.  Oil  of  turpentine  absorbs  hy- 
drochloric acid  gas,  forming  with  it  two  com- 
pounds, one  a  red  dense  liquid,  the  other  a 
white  crystalline  suhstance  resembling  camphor, 
and  hence  called  artificial  camphor.  Both  are 
mono-hydrochlorides,  CioHie.HCl,  but  the  latter 
is  much  more  stable,  and  can  he  purified  by 
crystallization  from  alcohol  or  ether.  When 
turpentine  oil  is  left  in  contact  with  concen- 
trated hydrochloric  acid  a  dihydrochloride  is 
formed,  CiolIie.2HCl.  This  forms  rhombic 
plates,  insoluble  in  water,  and  decomposed  by 
boiling  with  alcoholic  potash,  with  formation  of 
terpinol  (CioIIie^.IIsO.  (Allen,  Com.  Org. 
Anal.,  vol.  ii.  p.  51.)  Nitric  acid  converts 
oil  of  turpentine  into  resin,  and  by  long  boiling 
into  terchic  acid,  C7II10O4.  Mixed  with  water 
and  chlorinated  lime,  and  then  distilled,  the  oil 
yields  a  liquid  which  Chautard  found  to  be 
identical  with  chloroform  (Ibid.,3e  ser.,xxi.  88). 
Turpentine  oil  and  other  terpenes  unite  with 
water  to  form  crystals  of  terpin  hydrate,  C10 
11  ie(0II)2.H20,  which  sublimes  often  from 
turpentine  oil  which  has  long  stood  in  contact 
with  water  and  has  then  been  heated  to  water 
bath  temperature.  These  crystals  are  some- 
times found  in  nature  also.  The  presence  of 
alcohol  with  the  water  and  turpentine  oil  facili- 
tates their  formation.  Thus,  a  mixture  of 
1  part  of  nitric  acid,  1  part  of  alcohol,  and  4 
parts  of  turpentine  oil,  spread  out  in  flat  dishes, 
will  yield  within  a  few  days  crystals  amounting 
to  20  per  cent,  of  the  oil  taken.  If  these 
crystals  be  fused  at  116°  C.  they  will  lose  water, 
and  terpin,  CioHis(OH)2,  will  remain  in  crys- 
talline needles,  fusing  at  104°  C,  and  boiling 
at  258°  C.  If  either  of  the  hydrates  just  men- 
tioned be  boiled  with  sulphuric,  phosphoric,  or 
glacial  acetic  acid,  terpineol,  C10H17OH,  will 
be  formed  along  with  hydrocarbons  of  the  for- 
mula CioHie,  such  as  terpinene,  terpinolene, 
and  dipentene.  Terpineol  is  a  thick,  colorless, 
optically  inactive  liquid,  with  a  pleasant  hyacin- 
thine  odor  and  a  bitter,  feebly  pungent  taste. 
It  is  used  extensively  in  perfumery.  Baeyer 
(Ber.  d.  Chem.  Ges.,  26,  p.  826)  has  also  pre- 
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pared  the  methyl  ether  of  terpineol.  Oil  of 
turpentine  may  be  made  to  yield  eymene  identi- 
cal with  that  existing  in  the  oil  of  cumin  and 
with  that  obtained  by  dehydrating  camphor. 
(See  Cumin  Seed,  in  Part  II.)  Exposed  to 
the  air  the  oil  absorbs  oxygen,  becomes  thicker 
and  yellowish,  and  loses  much  of  its  activity, 
owing  to  the  formation  of  resin.  A  small  pro- 
portion of  formic  acid  is  said  also  to  be  gen- 
erated. Hence  the  Edinburgh  College  directed 
the  oil  to  be  rectified  by  distilling  it  with  about 
four  measures  of  water.  But  the  process  is 
difficult,  in  consequence  of  the  great  inflamma- 
bility of  the  vapor,  and  its  rapid  formation, 
which  causes  the  liquid  to  boil  over.  In  this 
country  it  is  scarcely  necessary,  as  the  recent 
oil  can  be  obtained  at  an  expense  less  than  that 
which  would  be  incurred  by  redistillation  on  a 
small  scale.  Another  mode  of  purifying  the  oil 
is  to  agitate  it  with  one-eighth  of  alcohol,  which 
dissolves  the  resinous  portion.  About  one-fifth 
of  the  alcohol  is  retained  by  the  oil,  but  is 
readily  separated  by  agitation  with  water. 
(See  Oleum  Terebinthince  Rectificatum.)  For 
tests,  see  Proc.  A.  Ph.  A.,  1893,  156. 

C.  T.  Kingzett  has  shown  that  the  atmospheric 
oxidation  of  turpentine  is  accompanied  by  the 
formation  of  a  body  having  the  formula  do 
H14O4,  which  he  regards  as  camphoric  peroxide. 
This  substance,  by  the  action  of  water,  is  con- 
verted into  hydrogen  peroxide  and  camphoric 
acid.  The  disinfectant  known  as  *  Sanitas  "  is 
produced  by  passing  air  through  Russian  oil  of 
turpentine  in  contact  with  warm  water.  Berthe- 
lot  has  shown  that  oil  of  turpentine  has,  under 
certain  conditions,  the  power,  while  undergoing 
oxidation  itself,  of  causing  the  oxidation  of 
other  bodies,  to  which  it  imparts  a  portion  of 
the  oxygen  absorbed  from  the  air.  All  that  is 
necessary  to  give  this  power  to  the  oil  is  that 
soon  after  distillation  it  should  be  exposed  to 
the  air,  as  in  a  bottle  half  filled.  Solar  light 
assists,  but  is  not  essential  to,  the  change,  which 
goes  on  even  in  the  dark.  The  oil  retains  in- 
definitely the  property  thus  acquired,  but  may 
be  depiived  of  it  by  exposure  to  a  boiling  heat, 
or  by  agitation  with  certain  other  substances,  as 
potassium  pyrogallate.  No  other  chemical  or 
physical  change  can  be  detected  in  the  oil. 
(J.  P.  C,  Mai,  1860,  351.) 

In  this  country  the  oil  of  turpentine  is  fre- 
quently adulterated  with  petroleum  distillates. 
The  adulteration  is  best  detected  by  the  treat- 
ment with  sulphuric  acid  followed  by  steam 
distillation  of  the  oil  layer  remaining  above  the 
6ludge  acid;  this  treatment  with  acid  and  after- 
distillation  to  be  repeated  if  necessary.  The 
sulphuric  acid  will  thus  completely  polymerize 
and  resinify  the  essential  oil,  leaving  the 
paraffin  hydrocarbons  unaffected  in  the  residual 
oily  layer.  A  shorter  and  more  readily  executed 
test  with  sulphuric  acid,  though  not  so  com- 
plete, is  now  given  in  the  official  test  of  the 
U.  S.  Pharm.  8th  Rev. 

Considerable  quantities  of  a  turpentine  ob- 
tained  bv    steam    distillation    of   the   so-called 


"  lightwood "  or  resin  saturated  stumps  and 
pieces  of  pine  wood,  have  been  offered  in 
recent  years.  For  an  experimental  study  of 
this  process  and  an  account  of  the  product  see 
an  article  by  Walker,  Wiggins  and  Smith 
{Chemical  Engineer,  Dec.  1905,  p.  78). 

The  several  species  of  pine  indigenous  to 
California  and  the  slopes  of  the  Sierra  Nevada 
appear  to  yield  quite  different  products.  Wen- 
zell  (A.  J.  P.,  March,  1872)  described,  under 
the  name  of  abietene,  an  oil  distilled  from  the 
exudation  of  the  Pinus  sabiniana  (Nut  Pine  or 
Digger  Pine).  He  found  it  to  have  a  sp.  gr. 
of  0.694,  and  to  boil  at  101°  C.  (213.8°  F.). 
Sadtler  (A.  J.  P.,  April,  1879,  p.  176)  ex- 
amined an  oil  of  turpentine  from  California 
said  to  have  been  obtained  from  the  Pinus 
ponderosa  {Heavy  Pine),  and  found  it  to  agree 
substantially  with  Wenzell's  abietene.  It  had 
a  sp.  gr.  at  16.5°  C.  (62°  F.)  of  0.6974, 
boiled  at  101°  C.  (213.8°  F.),  and  was  slightly 
laevogyrate.  It  gave  negative  results  when 
treated  with  hydrochloric  acid  for  the  forma- 
tion of  a  hydrochloride,  did  not  form  a  hydrate, 
and  was  not  acted  upon  by  sulphuric  acid  or  by 
nitrosyl  chloride.  These  anomalous  results 
were  at  once  explained  by  the  publication  of  a 
study  of  the  abietene  which  had  been  made  by 
Thorpe,  who  showed  (A.  J.  P.,  1879,  p.  293) 
that  this  exudation  of  the  California  pine  is 
almost  pure  heptane,  C7H16,  one  of  the  chief 
constituents  of  American  petroleum.  His  re- 
sults were  also  confirmed  by  Schorlemmer,  who 
established  the  identity  of  the  pine  heptane 
with  that  from  petroleum  naphtha. 

Uses. — Oil  of  turpentine  is  stimulant,  diu- 
retic, occasionally  diaphoretic,  anthelmintic,  in 
large  doses  cathartic,  and  externally  rube- 
facient. Swallowed  in  moderate  quantities  it 
produces  a  sense  of  warmth  in  the  stomach, 
accelerates  the  circulation,  and  increases  the 
heat  of  the  skin,  without  especially  affecting 
the  functions  of  the  brain.  In  small  doses  fre- 
quently repeated  it  stimulates  the  kidneys,  aug- 
menting the  secretion  of  urine,  and  often  pro- 
ducing, especially  if  long  continued,  painful 
irritation  of  the  urinary  passages,  amounting 
sometimes  to  violent  strangury.  At  the  same 
time  it  imparts  the  odor  of  violets  to  the  urine, 
and  this  effect  is  also  produced  by  its  external 
application,  or  even  by  breathing  the  air  of  an 
apartment  impregnated  with  its  vapors.  In 
large  doses  it  occasions  slight  vertigo,  or  a  sense 
of  fulness  in  the  head,  sometimes  amounting  to 
intoxication,  attended  frequently  with  nausea, 
and  succeeded  generally,  though  not  always,  by 
speedy  and  brisk  catharsis.  When  this  effect  is 
experienced,  the  oil  is  carried  out  of  the  bowels, 
and,  no  time  being  allowed  for  its  absorption, 
is  less  prone  to  irritate  the  kidneys  and  bladder 
than  if  given  in  small  and  repeated  doses.  In 
some  constitutions  it  produces,  even  when 
taken  internally,  an  erythematous  eruption  on 
the  skin.  Persons  who  inhale  its  vapor  are 
liable  to  strangury  and  even  bloody  urine. 
Haematuria  is  sometimes  caused  in  seamen  on 
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board  vessels  loaded  with  turpentine.  A  woman 
was  found  dead  after  having  swallowed  a  large 
quantity  of  the  oil,  probably  about  six  ounces. 
(Am.  J.  M.  S.,  Oct.  1858.) 

The  oil  is  employed  in  numerous  diseases. 
As  a  stimulant  it  sometimes  proves  serviceable 
in  low  forms  of  fever.  We  have  found  it  ex- 
tremely useful  in  the  advanced  stage  of  typhoid 
or  enteric  fever,  and  especially  in  cases  in  which 
the  tongue  has  partially  or  completely  thrown 
off  its  fur  in  flakes,  and  afterwards  become 
dry,  with  a  surface  destitute  of  its  ordinary 
papillary  appearance,  and  often  contracted  and 
fissured.  The  remedy  has  in  our  hands  proved 
almost  uniformly  successful  under  these  cir- 
cumstances. With  small  doses  of  the  oil  fre- 
quently repeated,  the  tongue  becomes  moist  and 
again  coated,  the  tympanitic  state  of  the  bowels 
disappears,  and  the  patient  goes  on  to  recovery 
as  in  a  favorable  case  of  fever.  Its  efficiency, 
however,  in  typhoid  fever  is  ascribable  not  so 
much  to  its  stimulant  properties  as  to  an  altera- 
tive influence  upon  the  ulcerated  surface  of 
the  bowels  characteristic  of  that  disease,  and 
the  remedy  is  often  of  great  service  when 
during  the  convalescence  from  typhoid  fever 
diarrhoea  due  to  slow  healing  of  the  ulcers 
occurs.  In  chronic  rheumatism,  particularly 
sciatica  and  lumbago,  the  oil  has  often  been 
given  with  great  benefit.  It  has  also  been  much 
extolled  as  a  remedy  in  some  forms  of  puer- 
peral fever,  in  neuralgia,  in  passive  hem- 
orrhages, particularly  from  the  bowels,  in 
chronic  dysentery  and  diarrhcra,  in  obstinate 
gleets  and  leucorrhcea,  in  retention  and  incon- 
tinence of  urine  from  debility,  in  chronic 
nephritic  and  calculous  affections,  and  in  va- 
rious conditions  of  whooping  cough.  In  certain 
cases  of  dysentery,  whether  acute  or  chronic, 
when  the  tongue  is  quite  dry,  and  smooth  as  if 
from  defect  of  the  papillary  structure,  no 
remedy  has  proved  so  efficient  in  our  hands  as 
oil  of  turpentine.  We  have  seen  it  also  very 
beneficial  in  hcemoptysis.  As  a  vermifuge  it  is 
highly  esteemed,  especially  in  cases  of  taenia. 
It  appears  to  destroy  or  debilitate  the  worm, 
which,  losing  its  hold  upon  the  bowels,  is  then 
easily  discharged.  In  cases  of  worms  in  the 
stomach  this  oil  is  very  useful,  and  in  amen- 
orrhaea  from  torpor  of  the  uterine  vessels 
it  is  occasionally  of  service.  (A.  J.  P.,  March, 
1869.) 

The  dose  for  ordinary  purposes  is  from  five 
to  thirty  minims  (0.3  to  1.8  Cc),  repeated  every 
hour  or  two  in  acute,  and  three  or  four  times 
a  day  in  chronic  diseases.  In  rheumatism  it  is 
recommended  by  some  in  the  dose  of  a  flui- 
draehm  (3.75  Cc.)  every  four  hours.  As  a 
remedy  for  tape  worm  the  dose  is  from  one- 
half  to  one  fluidounce  (15  to  30  Cc),  followed 
by  castor  oil  in  half  an  hour.  It  has  also 
proved  successful  in  taenia  in  the  dose  of  thirty 
minims  (1.8  Cc),  twice  a  day,  continued  for 
a  considerable  time.  In  ordinary  cases  of 
worms,  the  usual  dose  may  be  given.  It  may 
be  administered  on  sugar,  or  in  emulsion  with 


gum  arabic,  loaf  sugar,  and  cinnamon,  or  mint 
water.  As  its  taste  is  very  disagreeable  to 
some  persons,  it  may  be  administered  in 
capsules.1 

In  the  form  of  enema,  the  oil  is  highly  useful 
in  cases  of  ascarides,  of  obstinate  constipation, 
and  especially  of  tympanites.  From  half  a 
fluidounce  to  two  fluidounces  (15  to  60  Cc.) 
may  be  administered  in  some  mucilaginous 
fluid. 

Externally  applied,  oil  of  turpentine  irritates 
and  speedily  inflames  the  skin,  and  is  one  of 
the  most  efficacious  rubefacients;  it  is  used  in 
rheumatic  affections,  and  in  various  internal  in- 
flammations. When  only  a  slight  impression  is 
desired,  it  may  be  diluted  with  olive  oil,  but 
in  some  constitutions,  even  in  this  state,  it 
produces  such  violent  inflammation  of  the  skin, 
with  extensive  eruptions,  as  to  render  its  ex- 
ternal use  in  any  shape  improper.  Applied  to 
recent  burns,  it  is  thought  by  some  to  be  highly 
useful  hi  allaying  the  burning  pain  and  pro- 
moting a  disposition  to  heal.  For  this  purpose, 
however,  it  is  usually  mixed  with  rosin  cerate 
(basilicon  ointment),  so  as  to  form  a  liniment 
capable  of  being  spread  upon  linen  rags.  (See 
Linimentum  Terebinthina?.)2  Beullard  has 
found  it  useful  in  eczema,  applied  directly  to 
the  affected  part.  It  causes  immediately  severe 
pain  and  much  swelling,  and  in  a  few  minutes 
must  be  removed,  and  followed  by  cooling  and 
demulcent  measures.  A  modification  of  the 
disease  is  thus  produced,  which  renders  ordinary 
applications  successful  that  had  been  previously 
useless.  (Ann.  Tln'r.,  1865,  p.  138.)  It  IS 
thought  by  von  Erlach  and  Lucke  of  Berne, 
to  be  peculiarly  efficacious  in  parasitic  affec- 
tions of  the  scalp,  by  destroying  the  parasites 
and  preventing  the  development  of  the  spores. 
[Am.  J.  M.  S.,  July,  1869,  p.  248.) 

Oil  of  turpentine  has  been  recommended,  in 
the  form  of  bath,  in  affections  in  which  its  con- 
stitutional impression  is  desired.  For  this  pur- 
pose, T.  Smith  of  Cheltenham,  England,  em- 
ploys from  five  to  ten  fluidounces  of  the  oil, 
with  half  a  fluidounce  of  oil  of  rosemary,  and 
two  pounds  of  sodium  carbonate,  in  each  bath. 
The  breath  becomes  strongly  impregnated  with 
the  terebinthiuate  odor.  (Braithwaite's  Retro- 
spect, xxi.  355.)  Applied  in  vapor,  the  oil  is 
said  to  be   a  very  speedy  cure   for  the  itch. 


1  It  has  been  objected  to  the  form  of  capsule, 
that,  in  consequence  of  the  breaking  of  its  coating, 
the  oil  may  come  undiluted  in  contact  with  the 
mucous  membrane,  and  thus  produce  undue  Irrita- 
tion Lacambre  gives  the  following  process  for 
making  a  pill  of  the  oil.     Take  of  oil  of  turpentine 

8  grammes,   white  wax   20  grammes,   powdered  sugar 

9  grammes,  oil  of  lemon  2  drops.  Melt  the  wax  in 
the  oil  of  turpentine,  pour  into  a  mortar,  allow  to 
cool,  then  add  the  sugar  and  oil  of  lemon,  and  form 
a  mass  to  be  divided  into  pills  of  25  centigrammes 
(3  or  4  gr.)  each.  Roll  them  in  powdered  starch, 
and  keep  in  a  well-stoppered  bottle.  (J.  P.  C,  Sept. 
1873.  p.  223.) 

3  The  following  is  the  formula  adopted  by  the 
Philadelphia  College  of  Pharmacy  for  the  rubefa- 
cient liniment  known  as  British  Oil.  Oil  of  Turpen- 
tine, Linseed  Oil,  of  each  8  fl.  oz.,  Oil  of  Amber, 
Oil  of  Juniper,  of  each  4  fl.  oz.,  Barbados  Petro- 
leum  3   fl.  oz.,   Crude   American    Petroleum   1   fl.   oz. 
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The  bed  and  night  clothes  are  sprinkled  with 
thirteen  fluidrachms  of  the  oil,  and  on  awaking 
in  the  morning  the  patient  is  usually  cured. 
(Am.  J.  M.  S.,  July,  1857,  p.  232.)  Baths  of 
the  vapor  of  turpentine  are  stated  to  be  very 
beneficial  in  chronic  rheumatism.  They  are  said 
to  be  borne  well,  for  twenty-five  minutes,  at  a 
temperature  of  from  60°  to  71.1°  C.  (140°  to 
160°  F.).  (A.  G.  M.,  4e  ser.,  xxviii.  80.)  In- 
halation of  the  vapor  has  been  recommended 
by  Skoda  in  gangrene  of  the  lungs.  For  in- 
ternal use  the  rectified  oil  should  be  used.  (See 
Oleum   Terebinthince  Rectificatum.) 

Dose,  five  minims  to  one  fluidrachm  (0.3 
to  3.75  Cc). 

Off.  Prep. — Linimentum  Terebinthinae,  U.  8., 
Br.;  Linimentum  Terebinthinae  Aceticum,  Br.; 
Oleum  Terebinthinae  Rectificatum,   U.  8. 


OLEUM  TEREBINTH  IN/E  REC- 
TIFICATUM. U.  S. 

RECTIFIED  OIL  OF  TURPENTINE 

(o'le-um  tSr-e-bin'thi-nae  rec-ti-fi-ca'tum) 

Essence  de  T6r6benthine  purifi6e,  Fr.;  Oleum  Tere- 
binthinae Rectificatum,  P.  G.;  Gereinigtes  Terpen- 
tinol.  <?. 

"  Oil  of  Turpentine,  a  convenient  quantity; 
Solution  of  Sodium  Hydroxide,  a  sufficient 
quantity.  Shake  the  Oil  of  Turpentine  thor- 
oughly with  an  equal  volume  of  Solution  of 
Sodium  Hydroxide,  and  introduce  the  mixture 
into  a  copper  still  connected  with  a  well-cooled 
condenser.  Recover  about  three-fourths  of  the 
Oil  by  distillation,  separate  the  clear  Oil  from 
the  water,  and  filter.  Keep  the  product  in  well- 
stoppered,  amber-colored  bottles,  in  a  cool 
place.  Rectified  Oil  of  Turpentine  should 
always  be  dispensed  when  oil  of  turpentine  is 
required  for  internal  use."  U.  S. 

When  oil  of  turpentine  is  distilled  in  contact 
with  sodium  hydroxide  solution,  the  distillate 
comes  over  purified  and  freed  from  the  pro- 
ducts which  give  the  commercial  oil  the  dis- 
agreeable odor  and  taste  which  are  inseparable 
by  ordinary  distillation;  hence  this  rectified  oil 
is  much  preferable  for  internal  administration. 
In  the  U.  S.  P.  (8th  Rev.)  solution  of  sodium 
hydroxide  was  preferred  to  lime  water,  which 
was  used  in  the  U.  S.  P.  1890  to  furnish  an 
alkali  to  combine  with  resinous  substances  in 
commercial  oil  of  turpentine.  It  has  in  other 
respects  the  same  properties  as  Oleum  Terebin- 
thinae. "A  thin,  colorless  liquid,  which  should 
conform  to  the  properties  and  tests  given  under 
Oleum  Terebinthince.  Specific  gravity:  0.860 
to  0.865  at  25°  C.  (77°  F.).  If  about  10  Cc. 
of  the  Oil  be  evaporated  in  a  dish  on  a  water- 
bath,  no  weighable  residue  should  be  left." 
U.S. 

Dose,  five  minims  to  one  fluidrachm  (0.3  to 
3.75  Cc). 

Off.  Prep. — Emulsum  Olei  Terebinthinae,  U.  S. 

(56) 


OLEUM  THEOBROMATIS.  U.  S.,  Br. 

OIL  OF  THEOBROMA  [Butter  of 
Cacao,  Cacao  Butter] 

(6'le-um  the-o-bro'ma-tls) 

"A  fixed  oil  expressed  from  the  roasted  seeds 
of  Theobroma  Cacao  Linne  (Fam.  Sterculi- 
acece)."  U.  S.  "A  concrete  oil  obtained  by 
pressing  the  warm  crushed  seeds  of  Theobroma 
Cacao,  Linn."   Br. 

Oleum  Theobromae,  U.  S.  1880;  Cocoa  butter  (im- 
properly) ;  Beurre  de  Cacao,  Fr.  God.;  Oleum  con- 
cretum  e  semine  Theobromae  Cacao,  Ft:;  Oleum  Cacao, 
P.  G. ;  Kakaobutter,  G.;  Manteca  de  coco,  Aceite  de 
coco,   Sp. 

Theobroma  Cacao,  Linn.,  Sp.  Plant.  1100; 
Hayne,  Darstel.  und  Beschreib.,  ix.  35;  B.  & 
T.  38. — This  is  a  handsome  tree,  from  twelve 
to  twenty  feet  in  height,  growing  in  Mexico, 
the  West  Indies,  and  South  America.  It  is 
largely  cultivated  in  all  tropical  countries, 
particularly  in  Guayaquil,  Venezuela,  Mexico, 
Trinidad,  and  the  Philippines.  The  fruit  is  an 
oblong-ovate  capsule  or  berry,  six  or  eight 
inches  in  length,  with  a  thick,  coriaceous,  some- 
what ligneous  rind,  enclosing  a  whitish  pulp, 
in  which  numerous  seeds  are  embedded.  These 
are  ovate,  somewhat  compressed,  about  as  large 
as  an  almond,  and  consist  of  an  exterior  thin 
shell  and  a  brown  oily  kernel.  Separated  from 
the  matter  in  which  they  are  enveloped,  they 
constitute  the  cacao,  or  chocolate  nuts,  of  com- 
merce. The  cacao  tree  is  usually  cultivated  in 
large  estates,  where  it  is  grown  in  the  shade  of 
the  banana  or  other  large  plant,  and  develops 
its  pods  from  the  stem  continually,  so  that  the 
harvest  goes  on  all  the  time,  although  the  pro- 
duct is  greater  in  the  spring  and  in  the  autumn. 
The  pods  are  cut  off,  opened,  and  the  beans 
contained  in  the  glutinous  sweet  acid  pulp  are 
allowed  to  ferment,  during  which  process  the 
outer  integument  comes  off  easily  and  falls. 
The  beans  are  finally  carefully  dried,  commonly 
in  the  sun,  sometimes  by  means  of  a  steam 
drying  shed.  If  the  sweating  process  is  car- 
ried too  far,  or  the  beans  during  drying  are 
wetted  by  rain,  they  blacken  and  are  much 
lowered  in  value.  These  blackened  beans  are 
sometimes  artificially  whitened.  Cacao  beans 
have  a  slightly  aromatic,  bitterish,  oily  taste, 
and,  when  bruised  or  heated,  an  agreeable  odor. 
(See  Am.  Drug.,  1897,  311;  also  Ph.  Ztg., 
1900,  756.) 

The  average  of  a  number  of  analyses  of  raw 
nuts  gave  H.  Weigmann  (Konig's  Nahrungs- 
und  Genussmittel,  3d  ed.,  vol.  i.  1019)  water, 
7.93  per  cent.;  nitrogenous  matter,  14.19  per 
cent.;  theobromine,  1.49  per  cent.;  fatty  matter 
(cacao  butter),  45.57  per  cent.;  starch  and 
other  carbohydrates,  22.92  per  cent.;  crude 
fibre,  4.78  per  cent.;  pure  ash,  3.99  per  cent.; 
sand,  0.62  per  cent.  The  coloring  matter  is 
probably  the  result  of  chemical  change,  as  the 
fresh  seeds  are  white.  Theobromine  has  been 
found  also  in  the  shells  in  the  proportion  of 
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about  1  per  cent.  (A.  J.  P.,  1862,  509.)  The 
latter  impart  to  boiling  water  a  taste  analogous 
to  that  of  chocolate,  but  weaker,  and  are  used 
for  making  a  table  beverage. 

Theobromine  was  discovered  by  Woskre- 
sensky,  who  obtained  it  by  the  following 
method.  The  kernels  are  exhausted  with  water 
by  means  of  the  water  bath;  the  solution  is 
strained  through  linen,  precipitated  by  lead 
acetate,  and  filtered;  the  filtered  liquor  is  freed 
from  lead  by  hydrogen  sulphide,  and  evapo- 
rated; the  brown  residue  is  treated  with  boiling 
alcohol,  and  the  liquor  filtered  while  hot.  Upon 
cooling,  the  theobromine  is  deposited  in  the 
form  of  a  reddish-white  powder,  which  is  ren- 
dered colorless  by  repeated  crystallization.  Kel- 
ler obtained  it  still  purer  by  heating  the  powder 
between  two  watch  glasses,  by  which  a  brilliant 
white  sublimate  was  obtained.  According  to 
0.  Donker  and  C.  Treumann,  theobromine  is 
contained  not  only  in  the  cotyledons  but  also 
in  the  shells  of  the  cacao  seeds.  Four  kilos 
of  the  latter  yielded  13.5  Gm.  of  pure  theo- 
bromine. (.4.  Pharm.,  .July,  1878.)  Theobro- 
mine is  a  crystallizable  alkaloid,  capable  of 
forming  salts  with  the  acids,  very  bitter,  vola- 
tilizable  without  change,  freely  soluble  in  hot 
alcohol,  sparingly  so  in  hot  water,  and  is  very 
closely  related  to  caffeine,  this  latter  being  the 
methyl  derivative  of  theobromine.  Its  formula 
is  C7H8N4O2.  It  has  been  converted  into  caf- 
feine by  Strecker,  and  afterwards  E.  Fis- 
cher (Ber.  d.  Chem.  Ges.,  1882,  p.  453)  obtained 
theobromine  from  xanthine.  CcH«N«Oi,  which 
is  easily  obtained  from  the  guanine  of  guano, 
CeHsNeO,  by  the  action  of  nitrous  acid.  (See 
Theobromine,  Part  II.)  For  Emminger's  method 
of  determining  theobromine  in  cacao,  see  P.  J., 
1896,  289. 

Chocolate  is  differently  prepared  in  differ- 
ent countries.  In  Great  Britain  and  the  United 
States  it  is  usually  made,  when  pure,  exclu- 
sively of  the  kernel  of  the  cacao  or  chocolate 
nuts,  which  are  first  roasted,  then  deprived  of 
their  shells,  and  lastly  reduced,  by  grinding 
between  heated  stones,  to  a  paste,  which  is 
moulded  into  oblong  cakes.  Not  unfrequently 
rice  flour  or  other  farinaceous  substance,  with 
butter  or  lard,  is  added,  but  these  must  be  con- 
sidered as  adulterations.  On  the  continent  of 
Europe,  sugar  is  generally  incorporated  with 
the  paste,  and  spices,  especially  cinnamon,  are 
often  added.  Vanilla  is  a  favorite  addition  in 
America,  France,  and  Spain.  Cacao,  wrongly 
called  cocoa,  is  often  sold  in  powder,  which  is 
sometimes  mingled  with  other  ingredients,  such 
as  ground  rice,  barley  flour,  sugar,  etc.  Choco- 
late is  prepared  for  use  by  reducing  it  to 
powder  and  boiling  it  in  milk,  water,  or  a 
mixture  of  these  fluids.  In  this  state  it  is 
much  employed  as  a  drink  at  breakfast  and 
tea,  and  serves  as  a  substitute  for  coffee  in 
dyspepsia.  It  is  also  a  good  article  of  diet 
for  convalescents,  and  may  sometimes  be  given 
advantageously  as  a  mild  nutritive  drink  in 
acute   diseases.     Hagenbuch    examined    several 


commercial  brands  of  chocolate,  and  found  that 
the  amount  of  fat  or  cacao  butter  present  varied 
from  12  to  45.8  per  cent.  (A.  J.  P.,  1885,  p. 
276.)  From  this  it  would  seem  that  manufac- 
turers do  not  uniformly  extract  the  fat  from 
commercial  chocolate. 

Oil  of  Theobroma.  Cacao  Butter. — This  is 
the  fixed  oil  of  the  chocolate  nut.  It  is  ex- 
tracted either  by  expression,  decoction,  or  the 
action  of  a  solvent.  Soubeiran  recommends 
that  the  seeds,  previously  ground,  be  mixed 
with  one-tenth  of  their  weight  of  water  and 
then  pressed  between  hot  plates  of  tinned  iron. 
It  is  advisable  that  the  heat  should  not  exceed 
that  of  boiling  water,  and  even  a  lower  heat 
will  answer.  When  the  method  of  decoction  is 
used,  the  cacao  should  be  slightly  roasted  be- 
fore boiling.  As  a  solvent,  carbon  disulphide 
has  been  found  to  answer  well,  as  recommended 
in  the  preparation  of  the  expressed  oil  of  nut- 
meg. (See  Oleum  Myristicce.)  Upon  the  whole, 
the  method  of  expression  is  perhaps  preferable. 
Thfl  presence  of  water  in  the  ground  seeds  is 
said  greatly  to  facilitate  the  process.  The  ex- 
pressed oil,  now  made  largely  in  Philadelphia, 
oeeura  in  the  shape  of  oblong  cakes,  like  those 
of  chocolate,  weighing  about  half  a  pound  each. 
It  is  "a  yellowish-white  solid,  having  a  faint, 
agreeable  odor,  and  a  bland,  chocolate-like  taste. 
Specific  gravity:  0.970  to  0.976  at  25°  C.  (77° 
F. ).  Oil  of  Theobroma  should  be  brittle  at 
temperatures  below  15°  C.  (59°  F.),  and  should 
melt  at  30°  to  35°  C.  (86°  to  95°  F.)  to  a  clear 
liquid.  It  is  readily  soluble  in  ether,  chloro- 
form, or  benzene;  also  soluble  in  100  parts  of 
cold  absolute  alcohol,  and  in  20  parts  of  boiling 
absolute  alcohol;  the  solutions  should  be  neutral 
to  teal  paper.  If  1  Gm.  of  Oil  of  Theobroma 
be  dissolved  in  3  Cc.  of  ether  in  a  test-tube  at 
a  temperature  of  17°  C.  (62.6°  F.),  and  the 
tube  frequently  plunged  into  water  at  0°  C. 
(32°  F.),  the  liquid  should  not  become  turbid 
nor  deposit  white  flakes  in  less  than  three  min- 
utes; and  if  the  mixture  after  congealing  be 
again  brought  to  15°  C.  (59°  F.),  it  should 
gradually  form  a  perfectly  clear  liquid  (ab- 
sence of  wax,  stearin,  tallow,  etc.).  Oil  of 
Theobroma,  saponified  by  alcoholic  potassium 
hydroxide  T.S.,  should  show  a  saponification 
value  of  188  to  195  (see  Part  III,  Test  No. 
99).  If  0.8  Gm.  of  Oil  of  Theobroma  be  dis- 
solved in  10  Cc.  of  chloroform  in  a  250  Cc. 
bottle  or  flask,  and  25  Cc.  of  a  mixture  of 
equal  volumes  of  alcoholic  iodine  T.S.  and  alco- 
holic mercuric  chloride  T.S.  added,  and  if, 
after  standing  for  four  hours,  protected  from 
light,  20  Cc.  of  potassium  iodide  T.S.  be  added 
and  the  mixture  diluted  with  50  Cc.  of  water, 
on  titrating  the  excess  of  iodine  with  tenth- 
normal sodium  thiosulphate  V.S.  an  iodine 
value  of  not  less  than  33  nor  more  than  38 
should  be  obtained  (see  Part  III,  Test  No. 
51)."  U.  S.  "A  yellowish-white  solid,  breaking 
with  a  smooth  fracture;  odor  resembling  that 
of  cocoa ;  taste  bland  and  agreeable ;  free  from 
rancidity.     It  softens  at  80°  F.  (26.6°  C.)  and 
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melts  at  temperatures  between  88°  and  93°  F. 
(31.1°  and  33.9°  C).  If  1  gramme  be  dis- 
solved in  3  cubic  centimetres  of  ether,  in  a  test- 
tube,  at  62°  or  63°  F.  (or  17°  C),  and  tbe 
tube  be  placed  in  water  at  32°  F.  (0°  C.), 
the  liquid  should  neither  become  turbid  nor 
deposit  a  granular  mass  in  less  than  three  min- 
utes; and  if  the  mixture  after  congealing  be 
exposed  to  a  temperature  of  60°  F.  (15.5°  C.) 
it  should  gradually  afford  a  clear  solution 
(absence  of  other  fats)."  Br.  Cacao  butter 
consists  chiefly  of  the  glycerides  of  stearic,  pal- 
mitic, and  lauric  acids,  and,  further,  of  small 
quantities  of  the  glycerides  of  arachidic,  linolic, 
formic,  acetic,  and  butyric  acids.  The  per- 
centage of  stearic  acid  obtainable  is  from  39.9 
to  40.6.  Kingzett  believes  it  to  contain  in 
addition  a  peculiar  acid  which  he  calls  theo- 
bromic,  and  to  which  he  gives  the  formula 
C64H128O2,  but  his  results  have  not  been  con- 
firmed by  subsequent  investigators.  From  its 
large  proportion  of  stearin,  it  is  one  of  the 
best  fats  for  the  preparation  of  stearic  acid. 
It  is  said  to  be  frequently  adulterated  with 
animal  fats,  which,  according  to  E.  Lamhofer, 
may  be  detected  by  attention  to  the  fact  that 
pure  cacao  butter  dissolves  entirely  in  ether  or 
petroleum  benzin,  separating  out  in  minute 
granular  crystals  when  immersed  in  water  of 
0°  C.  (32°  F.),  the  liquid  portion  remaining 
transparent  for  30  or  40  minutes,  when  the 
whole  solidifies.  After  solidification,  if  the  oil 
be  kept  at  a  temperature  of  about  14.4°  C. 
(58°  F.),  it  will  redissolve  without  turbidity. 
(A.  J.  P.,  1877,  p.  238.)  G.  Ramsperger  con- 
cludes, as  the  result  of  much  experimentation, 
that  ether  affords  the  best  test  of  purity.  Dis- 
solving the  suspected  cacao  butter  in  2  parts 
of  ether,  if  it  become  turbid  after  standing 
or  form  on  spontaneous  evaporation  little  crys- 
tals or  grains  not  soluble  in  2  parts  of  ether 
at  common  temperature,  it  is  impure  and  should 
be  rejected. 

Butter  of  cacao  is  used  as  an  ingredient 
in  cosmetic  ointments,  and  in  pharmacy  for 
coating  pills,  and  preparing  suppositories.  For 
the  last  purpose  it  is  well  adapted  by  its  con- 
sistence and  blandness,  and  is  now  largely  con- 
sumed. It  was,  indeed  on  this  account  chiefly 
that  it  was  introduced  into  the  U.  S.  Pharma- 
copoeia of  I860.1  F.  Bringhurst  prepared  a 
lip  salve  by  melting  together  28  ounces  of 
cacao  butter,  4  ounces  of  yellow  wax,  and  a 
drachm,  each,  of  balsam  of  Peru  and  benzoic 
acid,  straining,  adding  perfuming  oils,  as  those 
of  rose,  bergamot,  and  bitter  almond,  in  suffi- 

1  Mafurra  Tallow. — This  is  a  fat  obtained  from  the 
fruit  of  a  tree,  Trichilia  emetica,  Vahl.,  Fam.  Meh- 
acew,  growing  in  Mozambique  and  the  islands  or 
Madagascar  and  Bourbon,  and  bears  a  close  re- 
semblance in  properties  to  cacao  butter.  The  kernel 
of  the  fruit  is  described  as  of  the  size  of  the  cacao 
bean,  having  the  same  characteristic  odor  when 
bruised,  and  a  bitter  taste.  The  fatty  matter  is 
extracted  by  boiling  the  kernels  in  water.  It  Is  of 
a  firm,  solid  consistence,  less  fusible  than  tallow,  or 
a  yellowish  color  and  of  the  odor  of  cacao  butter  It 
agrees,  moreover,  with  that  substance  in  containing 
oleln  and  palmitin,  and  yields  palmitic  acid  largely 
when  saponified.   (A.  J.  P.,  xxvlil.  163.) 


cient  quantity,  and  finally,  when  nearly  cool, 
an  ounce  of  glycerin.  {A.  J.  P.,  July,  1867. 
p.  348.) 

Owing  to  its  great  insolubility,  pure  theo- 
bromine acts  very  slowly  and  uncertainly  upon 
the  animal  organism,  but  its  soluble  salts 
(notably  the  salicylate  of  sodium  and  theo- 
bromine 2)  are  active  diuretics,  acting  desirably 
upon  the  secreting  tissue  and  have  been  much 
used  in  various  dropsies.  They  are  said  not 
to  irritate  the  kidneys,  and  have  been  highly 
commended  not  only  in  chronic  but  even  in 
acute  Bright's  disease.  Their  action  upon  the 
circulation  has  not  been  determined;  what  evi- 
dence we  have,  however,  indicates  that  large 
therapeutic  doses  have  no  effect  upon  the  blood 
pressure,  though  it  may  increase  the  rapidity 
of  the  pulse.  The  toxic  dose  lowers  the  arterial 
pressure,  according  to  Bock,  by  a  direct  action 
upon  the  cardiac  muscle.  Usually  their  action 
is  not  accompanied  by  any  systemic  distur- 
bances, but  headache,  irregularity  of  the  pulse, 
vomiting,  and  diarrhoea  have  been  noticed  in 
various  cases,  and,  according  to  W.  Schmieden, 
haematuria. 

Off.  Prep. — Suppositoria  Acidi  Carbolici,  Br.; 
Suppositoria  Acidi  Tannici,  Br.;  Suppositoria 
Belladonna?,  Br.;  Suppositoria  Iodoformi,  Br.; 
Suppositoria  Morphinae,  Br.;  Suppositoria  Plumbi 
Composita,  Br. 

OLEUM   THYMI.   U.  S. 

OIL  OF  THYME 

(6'levum  thy'mi) 

"A  volatile  oil  distilled  from  the  leaves  and 
flowering  tops  of  Thymus  vulgaris  Linne  (Fam. 
Labiates),  and  containing,  when  assayed  by  the 
process  given  below,  not  less  than  20  percent.,  by 
volume,  of  phenols.  It  should  be  kept  in  well- 
stoppered,  amber-colored  bottles,  in  a  cool 
place,  protected  from  light."     U.  S. 

Huile  volatile  de  Thym,  Fr.  Cod.;  Essence  de 
Thym,  Fr.;  Oleum  Thymi,  P.  Q.;  Thymianol,  O.; 
Esencia  de  tomillo,  Sp. 

In  the  south  of  France  thyme  grows  wild  in 
great  abundance,  and  is  largely  collected  for 
distillation.  The  oil  is  taken  from  France  to 
England,  and  thence  reaches  this  country  under 
the  name  of  oil  of  origanum,  having,  probably 
from  its  greater  cheapness,  been  substituted 
for  the  genuine  oil.  For  all  the  purposes  for 
which  oil  of  origanum  was  used,  that  of  thyme 
is  not  less  useful,  and  is  more  agreeable. 

Thymus  vulgaris  is  a  very  common  plant, 
indigenous  to  Southern  Europe,  and  culti- 
vated in  our  gardens.  It  possesses  a  subcam- 
panulate  two-lipped  calyx,  villous  in  the  throat ; 
corolla  limb  two-lipped,  the  upper  erect  and 


2  A  mixture  of  a  compound  of  sodium  theobromine 
and  sodium  salicylate  has  been  introduced  under  the 
trade  name  of  diuretin.  It  is  a  white  powder,  soluble 
in  less  than  half  its  weight  of  water  when  warmed. 
It  should  contain  49.7  per  cent,  of  theobromine  and 
38.1  per  cent,  of  salicylic  acid. 
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emarginate,  the  lower  spreading,  three-cleft. 
It  is  a  low  uuder-shrub,  procumbent  at  the  base, 
with  ovate-linear,  revolute  leaves,  the  flowers 
in  a  whorled  spike.  The  herbaceous  portion, 
which  should  be  gathered  when  the  plant  is  in 
flower,  has  a  peculiar,  strong,  aromatic,  agree- 
able odor,  not  lost  by  drying,  and  a  pungent, 
aromatic,  camphoraceous  taste.  Its  active  con- 
stituent is  the  volatile  oil,  which  is  obtained 
separate  by  distillation  with  water. 

The  oil,  as  prepared  in  the  south  of  France, 
is,  after  one  distillation,  of  a  reddish-brown 
color,  and  called  the  red  oil,  but  when  again 
distilled  is  colorless,  and  in  this  condition  is 
distinguished  as  the  while  oil.  Oil  of  thyme 
is  officially  described  as  "  a  colorless  liquid, 
having  a  strong  odor  of  thyme,  and  an  aro- 
matic, pungent,  afterwards  cooling  taste.  Spe- 
cific gravity:  0.900  to  0.930  at  25°  C.  (77° 
F.).  It  is  slightly  lsevogyrate;  not  more  than 
— 3°  in  a  100  Mm.  tube,  at  a  temperature  of 
25°  C.  (77°  F.).  Oil  of  Thyme  is  soluble  in 
half  its  volume  of  alcohol,  also  in  1  to  2  volumes 
of  80  percent,  alcohol.  With  a  drop  of  ferric 
chloride  T.S.  it  yields  a  greenish-brown  color, 
which  changes  to  reddish.  If  1  Cc.  of  Oil  of 
Thyme  be  shaken  with  10  Cc.  of  hot  water, 
and,  after  cooling,  the  Liquid  be  passed  through 
a  wet  filter,  the  filtrate  should  not  assume,  with 
a  drop  of  ferric  chloride  T.8.,  a  bluish  or 
violet  color  (absence  of  official  phenol)."  U.  S. 
The  U.  S.  P.  (8th  Rev.)  introduced  an  assay 
based  on  the  phenols  content  as  follows : 

Assay. — "Introduce  20  Cc.  of  solution  of 
sodium  hydroxide  (1  in  20)  into  a  burette 
of  50  Cc.  capacity  (graduated  in  tenths). 
Add  10  Cc.  of  the  Oil  to  be  assayed,  stopper 
the  burette  with  a  well-fitting  cork,  shake  the 
mixture  thoroughly,  and  set  aside  for  twelve 
to  twenty-four  hours.  Drops  of  Oil  adhering 
to  the  side  of  the  burette  should  be  loosened 
by  tapping  and  rotating  the  burette.  After 
the  alkaline  solution  has  become  clear,  the 
volume  of  non-phenol  oil  remaining  (which 
should  measure  not  more  than  8  Cc.)  is  noted 
and  subtracted  from  the  10  Cc.  of  the  Oil 
originally  taken.  The  difference,  multiplied  by 
10,  indicates  the  percentage  of  phenols  in  the 
Oil."  U.  S.  According  to  Zeller,  one  pound 
of  the  fresh  herb  yields  45.7  grains  of  the  oil, 
of  the  dried  herb  38  grains.  The  oil,  as  found 
in  commerce,  is  of  a  reddish-brown  color,  and 
of  an  odor  recalling  that  of  thyme,  but  less 
agreeable.  Its  sp.  gr.  is  stated  at  0.905,  but 
probably  varies,  as  the  oil  is  a  complex  body. 
The  more  volatile  portion,  that  coming  over 
below  180°  C.  (356°  F.)  in  distillation,  is  a  mix- 
ture of  cymene,  C10H14,  boiling  at  175°  C. 
(347°  F.),andpmene,CioHie,  boiling  at  161°  C. 
(321.8°  F.).  The  less  volatile  and  most  valu- 
able portion  is  chiefly  thymol,  C10H14O,  a  white 
crystalline  solid,  melting  at  50°  C.  (122°  F.), 
and  possessing  a  pungent  taste.  (See  Thymol.) 
Carvacrol  is  also  present,  at  times  replacing 
part  or  all  of  the  thymol,  and  in  addition 
linalool  and  bornyl  acetate  have  been  found  in 


small  amount.  (See  Proc.  A.  Ph.  A.,  1897, 
637.)  The  Oil  is  commonly  adulterated  with 
the  oil  of  turpentine,  the  white  oils  being  espe- 
cially impure.  The  presence  of  oil  of  tur- 
pentine according  to  Duyk  {J.  P.  A.,  1899, 
41)  is  due  to  the  fact  that  the  French  peasants 
place  in  the  body  of  the  still  as  a  foundation 
for  the  herbs  a  layer  of  pine  and  fir  branches. 
According  to  both  Duyk  and  Kebler  {J.  P.  C, 
5,  13,  593,  1886)  the  genuine  oil  of  thyme 
should  contain  from  20  to  30  per  cent,  of  phenol 
bodies  and  as  a  test  for  the  purity  of  the  oil 
of  thyme  based  upon  the  amount  of  phenol 
bodies  that  should  be  in  it,  Kebler  proposes  the 
following:  Partially  fill  a  100  Cc.  nitrometer 
with  a  5  per  cent,  solution  of  sodium  hydroxide, 
then  introduce  10  Cc.  of  the  oil  to  be  examined, 
shaking  well  for  five  minutes,  and  finally  set- 
ting aside  for  twenty-four  hours.  The  drops 
adhering  to  the  nitrometer  can  be,  in  part, 
loosened  by  rotating  or  tapping  the  nitrometer. 
When  the  solution  has  become  clear  the  non- 
phenol  oil  can  readily  be  read  off  and  the 
percentage  calculated.  See  the  official  assay. 
The  annual  production  of  oil  of  thyme  at 
(Irasse,  according  to  Fliickiger  (A.  J.  P.,  1885, 
1.T2),  amounted  to  40,000  kilogrammes.  Ac- 
cording  to  Camperdon,  in  doses  of  from  three 
to  fifteen  grains  (0.2  to  1.0  Gin.),  oil  of  thyme 
I  mental  excitement,  and  is  a  valuable 
diffusible  stimulant  in  collapse.  It  is  certainly 
an  antiseptic.     (See  Thymol.) 

Dose,  three  to  five  minims   (0.2  to  0.3  Cc). 

Off.  Prep. — Liquor  Antisepticus,  U.  8. 

OLEUM  TIGLII.  U.  S.  (Br.) 

CROTON  OIL 

(G'le-um  tlg'll-I) 

"A  fixed  oil  expressed  from  the  seeds  of 
C  rot  an  Tiglium  Linne  (Fam.  Euphorbiacea). 
It  should  be  kept  in  small,  well-stoppered 
bottles,  and  should  be  handled  with  caution." 
U.  S.  "The  oil  expressed  from  the  seeds  of 
Croton  Tiglium,  Linn."  Br. 

Oleum  Crotonis,  Br.;  Hulle  de  Croton  Tiglium, 
Fr.  Cod.;  Hulle  de  Graines  de  Tilly,  Fr. ;  Oleum  Cro- 
tonis, /'.  O.:  KrotonSl,  O. ;  Olio  <11  <  rotontlgllo,  It.; 
Aceite   de   croton   tlgllo,   Acelte   de   grano   tlgllo,    8p. 

Croton  Tiglium,  Willd.,  Sp.  Plant,  iv.  543; 
B.  dt  T.  239. — This  species  of  Croton  is  a  small 
tree  or  shrub,  with  a  few  spreading  branches, 
bearing  alternate  petiolate  leaves,  which  are 
ovate,  acuminate,  serrate,  smooth,  of  a  dark- 
green  color  on  the  upper  surface,  paler  be- 
neath, and  furnished  with  two  glands  at  the 
base.  The  flowers  are  in  erect  terminal  ra- 
cemes, scarcely  as  long  as  the  leaf, — the  lower 
being  female,  the  upper  male,  with  straw- 
colored  petals.  The  fruit  is  a  smooth  capsule, 
about  the  size  of  a  filbert,  with  three  cells,  each 
containing  a  single  seed. 

The  tree  is  a  native  of  Hindostan,  Ceylon,  the 
Moluccas,    and    other    parts    of    India.     It    is 
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pervaded  by  an  acrid  purgative  principle,  prob- 
ably analogous  to  that  found  in  other  plants 
belonging  to  the  family  of  Euphorbiaceae. 
Rumphius  says  that  the  root  is  employed  in 
Amboyna,  in  the  dose  of  a  few  grains,  as  a 
drastic  purge  in  dropsy,  and,  according  to  the 
same  author,  the  leaves  are  so  acrid  that  when 
chewed  and  swallowed  they  excite  inflammation 
in  the  lips,  mouth,  and  throat,  and  along  the 
whole  course  of  the  alimentary  canal.  The 
wood  is  said  in  small  doses  to  be  diaphoretic, 
in  larger,  purgative  and  emetic.  But  the  seeds 
are  the  most  active  part.  These  have  been 
long  used  in  India  as  a  powerful  purgative, 
and  were  employed  so  early  as  1630  in  Europe, 
under  the  names  of  grana  Molucca  and  grana 
tiglia.  But  in  consequence  of  their  violent 
effects  they  fell  into  neglect,  and  had  ceased 
to  be  ranked  among  medicines,  when,  at  a  com- 
paratively recent  period,  attention  was  again 
called  to  them  by  the  writings  of  some  Eng- 
lish physicians  in  India.  They  are  now  im- 
ported for  their  oil,  which  is  the  only  official 
product  of  the  plant.  It  is  probable  that  most 
if  not  all  of  the  Crotons  are  purgatives.  The 
oil  of  the  Mexican  Croton  morifolius  is  said 
to  be  mildly  purgative  in  doses  of  two  or  three 
minims  (0.12  to  0.2  Cc).  In  India,  under  the 
name  of  Kowli  seeds  (Kuli  seeds),1  are  used 
certain  beans,  which  have  been  referred  by 
authorities  to  the  Croton  oblongifolius,  Roxb., 
and  also  to  the  C.  persimilis,  Miill.-Arg.  (See 
Ph.  Rev.,  Oct.  1896.) 

These  seeds  are  rather  larger  than  a  grain  of 
coffee,  oblong,  rounded  at  the  extremities,  with 
two  faces,  the  external  considerably  more  con- 
vex than  the  internal,  separated  from  each 
other  by  longitudinal  ridges,  and  each  divided 
by  a  similar  longitudinal  ridge,  so  that  the 
whole  seed  presents  an  irregular  quadrangular 
figure.  Sometimes,  as  in  the  coffee  grain,  their 
internal  surface  is  flat,  with  a  longitudinal 
groove,  owing  to  the  presence  of  only  two  seeds 
in  the  capsule,  the  groove  being  produced  by 
the  central  column  or  axis.  The  shell  is  cov- 
ered with  a  soft,  yellowish-brown  epidermis, 
beneath  which  the  surface  is  black  and  smooth, 
and,  as  the  epidermis  is  often  partially  re- 
moved by  friction  during  their  carriage,  the 
seeds  as  they  come  to  us  are  frequently  mottled, 
and  sometimes  nearly  black.  The  kernel  or 
nucleus  is  yellowish  brown,  and  abounds  in 
oil.  In  India  the  seeds  are  prepared  for  use 
by  submitting  them  to  slight  torrefaction,  by 
which  the  shell  is  rendered  more  easily  separa- 
ble. In  the  dose  of  one  or  two  grains  (0.065  or 
0.13  Gm.)  the  kernel  purges  severely. 

1  Kowli  seeds  reach  a  length  of  two  and  one-tenth 
Cm.,  a  breadth  of  one  and  two-tenths  Cm.,  a  thick- 
ness of  eight-tenths  Cm.,  ovate,  having  pointed  ends 
with  a  marked  caruncle.  The  outer  side  shows  the 
grayish-brown  crusty  seed  coat  with  irregular  rough 
longitudinal  stripes ;  the  cross-section  shows  a  large 
endosperm,  in  the  middle  the  embryo  of  considerable 
size  with  flat  cotyledons.  Besides  the  fatty  oil  and 
protoplasm,  the  cells  of  the  endosperm  show  longi- 
tudinally very  large  aleurone  grains,  which  contain 
a  considerable  number  of  small  globoids  and  badly 
formed  crystalloids. 


The  oil  is  obtained  by  expression  from  the 
seeds,  previously  deprived  of  the  shell.  It 
may  also  be  separated  by  decoction  in  water, 
or  by  the  action  of  ether,  or  carbon  disulphide, 
which  dissolves  the  oil  and  leaves  it  behind 
when  evaporated.2  Guibourt  recommends,  after 
the  first  expression,  to  digest  the  residue  with 
alcohol  at  a  temperature  of  48.8°  to  60°  C. 
(120°  to  140°  F.),  and  then  submit  it  to  a 
new  expression.  The  alcohol  is  to  be  separated 
by  distillation  from  the  oil,  which  is  then  to 
be  mixed  with  the  first  product.  Great  care  must 
be  used,  during  this  distillation,  to  prevent  blis- 
tering the  unprotected  skin  of  the  operator. 

Properties. — The  seeds  consist  of  64  per  cent, 
of  kernel  and  36  of  envelope.  From  the  seeds 
imported  into  England,  about  22  per  cent,  of 
oil  is  obtained  by  simple  expression.  Guibourt, 
by  his  process,  obtained  52  per  cent,  from  the 
kernels,  equivalent  to  about  35  per  cent,  from 
the  seeds.  Croton  oil  consists  chiefly  of  the 
glycerides  of  stearic,  palmitic,  myristic,  lauric, 
and  oleic  acids.  There  are  also  present,  in  the 
form  of  glycerin  ethers,  the  more  volatile  acids, 
as  formic,  acetic,  isobutyric,  and  isovalerianic 
acids.  The  volatile  part  of  the  acid  yielded  by 
croton  oil  contains,  moreover,  an  acid  of  the 
oleic  series,  named  by  Geuther  and  Frolich 
tiglic  or  tiglinic  acid,  C5H8O2.  It  is  isomeric 
with  angelic  acid,  but  the  melting  points  (an- 
gelic acid  45°  C,  tiglic  acid  64°  C.)  and  the 
boiling  points  (angelic  acid  185°  C,  tiglic  acid 
198.5°  C.)  differ.  Crotonic  acid,  C4H6O2,  was 
thought  by  Schlippe  to  be  present,  but  later 
investigation  does  not  confirm  the  statement. 
Crotonol,  announced  by  Schlippe  as  the  vesi- 
cating principle  of  the  oil,  has  likewise  been 
found  only  by  the  discoverer. 

In  1823  John  Nimmo  of  Glasgow,  found 
that  about  45  per  cent,  of  croton  oil  is  soluble 
in  alcohol,  the  insoluble  55  per  cent,  being 
inert.  Recent  researches  have  shown  that  the 
percentage  of  soluble  portion  varies  greatly. 
(See  also  below.)  According  to  Senier,  con- 
firmed by  Binz,  Robert,  and  others,  it  increases 
with  the  age,  freshly  expressed  oil  containing 
only  20  per  cent.,  oil  over  four  years  old  60  per 
cent.     In  this  soluble  portion  Buchheim  found 


2  Extraction  by  ether. — Having  washed  and  dried 
the  seeds,  grind  them  in  a  coffee  mill,  and  form  a 
soft  paste  with  ether.  Introduce  this  into  a  narrow 
percolation  tube,  and  gradually  pour  ether  upon  it 
until  it  is  exhausted.  Evaporate  the  ether  by  means 
of  a  water  bath,  and  filter  the  remaining  oil.  (J. 
P.   C.   AoOt.    18G2.) 

Extraction  with  carbon  disulphide. — The  seeds,  well 
bruised,  are  introduced  into  a  bottle  with  three 
times  their  weight  of  carbon  disulphide,  well  rec- 
tified ;  the  mixture  is  allowed  to  stand,  with  fre- 
quent agitation,  for  24  hours ;  the  whole  is  then 
poured  upon  a  cloth  and  rapidly  expressed.  The 
residue  is  similarly  treated  with  twice  its  weight 
of  the  disulphide,  and  expressed,  after  standing  as  be- 
fore. The  products  of  the  two  macerations  are  mixed, 
then  filtered  In  a  covered  funnel,  and  finally  submitted 
to  distillation,  bv  means  of  a  water  bath,  in  a  glass 
retort,  at  the  temperature  of  71.1°  or  76.6°  C.  (160° 
or  170°  F.).  The  disulphide  should  be  recovered  by 
condensing  its  vapor  in  a  refrigerated  receiver.  The 
oil  is  to  be  poured  into  a  dish,  to  show  that  it 
contains  none  of  the  disulphide,  and  then  Introduced 
into  a  bottle  and  closely  stoppered.  (J.  P.  C,  3e  s6r., 
xxxl.  28.) 
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an  acid,  crotonolic  acid  or  crotonoleic  acid,1 
which  he  believed  to  be  the  active  principle. 
It  is  an  oily  substance,  readily  decomposable, 
having  the  character  of  a  weak  acid,  and  form- 
ing various  salts.  It  is  freely  soluble  in  alco- 
hol, and  is  extremely  irritant  to  the  skin  and 
the  mucous  membrane.  As  pointed  out  in  1889 
by  Stillmark  and  Kobert,  croton  seeds  contain 
one  or  more  toxic  albuminoids,  which  have  been 
especially  studied  under  the  name  of  crotin  by 
Elfstrand.2  Dunstan  and  Boole  (Proc.  Roy. 
Soc.  London,  lxiii.,  1895)  found  that  croton- 
oleic acid,  prepared  by  the  method  of  Kobert 
and  Hirscheydt,  is  a  mixture  of  inactive  oily 
acids  and  a  resinous  substance  having  extraor- 
dinary power  as  a  vesicant,  for  which  they 
have  proposed  the  name  of  croton  resin,  assign- 
ing to  it  the  empirical  formula  CiaHieCU,  and 
the  molecular  formula  (CiaHis04)a,  or 
CaeHseOs.  It  is  described  as  a  hard,  pale  yel- 
low resin,  nearly  insoluble  in  water  and  ben- 
zene, but  readily  dissolved  by  alcohol,  ether, 
and  chloroform.  It  is  neither  a  glyceride,  a 
ketone,  nor  an  aldehyde. 

Croton  oil,  as  found  in  commerce,  varies 
greatly  in  color,  from  a  pale  yellow  to  a  dark 
reddish  brown.  That  imported  from  India  is 
usually  i>alo,  that  expressed  in  Kurope  dark, 
like  the  deepest-colored  sherry.  Its  consistence 
is  rather  viscid,  and  is  increased  by  time.  Its 
odor  is  faint,  but  peculiar,  its  taste  hot  and 
acrid,  leaving  in  the  mouth  a  disagreeable  sen- 
sation which  continues  for  many  hours.  It  is 
officially  described  as  "a  pale  yellow  or  brown- 
ish-yellow, somewhat  viscid,  and  slightly  fluo- 
reseent  liquid,  having  a  slight  fatty  odor,  and  a 
mild,  oily,  afterwards  acrid  and  burning  taste 
(great  caution  it  necessary  iu  tasting).  When 
applied  to  the  skin,  it  produces  rubefaction, 
or  a  pustular  eruption.  Specific  gravity:  0.935 
to  0.950  at  25°  C.  (77"  F.l.  It  reddens  blue 
litmus  paper  moistened  with  alcohol.  When 
fresh  it  is  soluble  in  from  55  to  00  parts  of 
alcohol,  the  solubility  increasing  by  age ;  freely 
soluble  in  ether,  chloroform,  carbon  disulphide, 
and  in  fixed  or  volatile  oils.  When  gently 
heated  with  twice  its  volume  of  absolute  alco- 
hol, it  forms  a  clear  solution  from  which  the 
Croton  Oil  should  separate  on  cooling.  If  to  2 
Ce.  of  Croton  Oil  1  Cc.  of  fuming  nitric  acid 
and  1  Cc.  of  water  be  added,  and  the  mixture 

1  Crotonoleic  acid  may  be  readily  prepared  by 
treating  the  portion  of  croton  oil  soluble  in  alcohol 
with  a  hot  saturated  solution  of  baryta  in  a  water 
bath,  washing  the  stiff  white  paste  that  forms  with 
cold  distilled  water  to  remove  excess  of  baryta  and 
barium  compounds  with  acetic,  butyric,  and  tigllc 
acids,  repeatedly  treating  with  water,  and  lastly 
agitating  with  ether,  which  takes  up  only  the  barium 
oleate  and  crotonoleate.  The  crotonoleate  is  sepa- 
rated by  dissolving  it  out  in  alcohol,  decomposing 
it  carefully  with  sulphuric  acid,  and  the  solution 
containing*  the  free  acids  carefully  evaporated. 
See  also  Robert's  Arbeiten,  1890.  p.  30. 

8  Crotin  is  described  as  a  yellowish  powder,  yield- 
ing about  21  per  cent,  of  ash,  soluble  in  water, 
and  possessed  of  such  active  poisonous  properties 
that  the  subcutaneous  lethal  dose  for  the  rabbit 
is  from  0.05  to  0.08  Gm.  per  kilo.  It  attacks  the 
blood  corpuscles  as  well  as  the  centric  nervous 
system,  and.  indeed,  probably  affects  all  protoplasm. 
(On  Some  Toxic  Albumins,  Upsala,  1897.) 


vigorously  shaken,  it  should  not  solidify  either 
completely  or  partially,  after  standing  for  one 
or  two  days  (absence  of  other  non-drying  oils). 
Croton  Oil  saponified  by  alcoholic  potassium 
hydroxide  T.S.  should  show  a  saponification 
value  of  from  212  to  218  (see  Part  III,  Test 
No.  99).  If  0.3  Gm.  of  Croton  Oil  be  dis- 
solved in  10  Cc.  of  chloroform  in  a  250  Cc. 
bottle  or  flask,  and  25  Cc.  of  a  mixture  of 
equal  volumes  of  alcoholic  iodine  T.S.  and 
alcoholic  mercuric  chloride  T.S.  added,  and  if, 
after  standing  for  four  hours,  protected  from 
light,  20  Cc.  of  potassium  iodide  T.S.  be  added 
and  the  mixture  diluted  with  50  Cc.  of  water, 
on  titrating  the  excess  of  iodine  with  tenth- 
normal sodium  thiosulphate  Y.S.,  an  iodine, 
value  of  not  less  than  102  nor  more  than  105 
should  be  obtained  (see  Part  III,  Test  No. 
51)."   U.  S. 

"  Specific  gravity  0.940  to  0.960.  Entirely 
soluble  in  absolute  alcohol.  Freely  soluble  in 
ether  and  chloroform.  An  alcoholic  solution 
should  not  redden  moistened  blue  litmus  paper. 
If  to  2  cubic  centimetres  1  cubic  centimetre  of 
fuming  nitric  acid  and  1  of  water  be  added, 
and  the  mixture  be  shaken  vigorously,  it  should 
not  solidify,  either  completely  or  partially,  but 
only  thicken  slightly,  after  standing  for  two 
days  (absence  of  other  non-drying  oils)."  Br. 
The  oil  is  wholly  soluble  in  ether  and  oil  of 
turpentine.  It.s  relations  to  pure  alcohol  differ 
somewhat  with  the  variety  of  the  oil.  That  ob- 
tained by  expression  in  England  was  formerly 
wholly  and  readily  soluble,  but,  according  to 
Hamld  Senier,  the  croton  oil  now  produced 
acts  tOWardl  alcohol  as  do  foreign  oils  ( /'.  ,/., 
3d  ser.,  xiv.  704),  forming  a  solution  which 
ii  permanent  at  ordinary  temperatures,  while 

the  India  or  pale  oil  forms  an  opaque  mixture, 
which  becomes  clear  and  uniform  upon  being 
heated,  but  separates  on  standing  into  two 
portions,  one  consisting  of  alcohol  somewhat 
diminished  in  bulk,  the  other  of  the  oil  corre- 
spondingly increased  in  bulk  by  retaining  a 
portion  of  the  alcohol.  It  is  probable  that  the 
difference  in  color,  and  in  their  relations  to 
alcohol,  between  the  India  and  English  oils  may 
lie  owing  to  a  change  in  the  kernels  from  being 
kept,  and  to  the  age  of  the  oil.  It  is  known 
that  croton  oil  is  often  adulterated  with  other 
fixed  oils.  In  the  Br.  Pharm.  of  1864  it  was 
given  as  a  test  of  the  purity  of  the  oil  expressed 
from  the  imported  seeds,  that  when  agitated 
with  an  equal  volume  of  alcohol  and  gently 
heated  it  forms  a  clear  solution,  from  which 
about  three-fourths  of  the  oil  separates  on 
cooling;  but  the  statement  is  asserted  to  be 
untrue  of  the  English  expressed  oil,  though 
correct  of  the  imported.  The  test  was  intended 
to  detect  the  presence  of  castor  oil,  which 
would  be  dissolved  by  the  alcohol  and  thus  occa- 
sion a  diminution  of  the  bulk.  It  has  been 
omitted  in  the  present  British  Pharmacopoeia.3 

*  Maisch  detected  croton  oil  in  any  mixture  by  the 
following  plan.  The  suspected  oil  is  agitated  with 
an    alcoholic    solution    of    sodium    or    potassium    hy- 
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(See  U.  S.  official  test,  page  886.)  For  tests  for 
croton  oil,  including  iodine  and  acid  numbers, 
see  Ph.  Rev.,  1897,  113. 

According  to  M.  Burrough,  who  was  for 
some  time  in  India,  much  of  the  oil  there  pre- 
pared is  derived  from  the  seeds  of  Jatropha 
Curcas,  or  Curcas  purgans,  the  so-called  Barba- 
dos nuts.  This  oil,  though  weaker  than  the 
genuine,  was  said  by  Burrough  to  be  an  effi- 
cient cathartic  in  the  dose  of  three  or  four  drops 
(0.15  or  0.2  Cc).  Hamilton  states  that  croton 
seeds  are  afforded  by  Croton  pavana,  growing 
in  Ava  and  Bengal,  and  probably  a  portion  of 
the  croton  oil  of  commerce  is  obtained  from 
these  seeds.  These  facts  may  explain  some  of 
the  discrepancies  which  have  been  observed  in 
the  effects  of  the  oil. 

Uses. — Croton  oil  is  a  powerful  drastic  pur- 
gative, in  large  doses  apt  to  excite  vomiting 
and  severe  griping  pains,  and  capable,  if  im- 
moderately taken,  of  producing  fatal  effects. 
It  acts  with  great  rapidity,  frequently  evacu- 
ating the  bowels  in  less  than  an  hour,  and  gen- 
erally exciting  a  rumbling  sensation  in  half  that 
period.  It  possesses  also  great  advantage  in 
the  minuteness  of  the  dose,  on  account  of  which 
it  may  frequently  be  given  when  we  should  fail 
with  more  bulky  medicines,  as  in  mania,  coma, 
and  the  cases  of  children.  A  drop  placed  on 
the  tongue  of  a  comatose  patient  will  generally 
operate.  Though  long  used  in  India,  and 
known  for  two  centuries  to  the  Dutch  physi- 
cians, it  did  not  attract  general  notice  till  about 
1820,  when  it  was  introduced  into  England  by 
Conwell.  It  is  chiefly  employed  in  cases  of 
obstinate  constipation,  in  which  it  often  pro- 
duces the  happiest  effects  after  the  failure  of 
other  medicines,  but  it  may  also  be  advan- 
tageously used  in  almost  all  cases  in  which 
powerful  and  speedy  purging  is  demanded,  es- 
pecially where  an  irritation  of  the  gastric 
mucous  membrane  and  a  derivative  action  are 
desired.  The  seeds  are  said  to  have  been  used 
successfully  in  India,  in  amenorrhcea.  Applied 
externally,  the  oil  produces  inflammation  of 
the  skin,  attended  with  pustular  eruption, 
and  has  been  used  in  this  way  in  rheumatism, 
gout,  neuralgia,  glandular  and  other  indolent 
swellings,  and  laryngeal  and  pulmonary  dis- 
eases. It  should  be  diluted  with  three  parts 
of  olive  oil,  soap  liniment,  oil  of  turpentine,  or 
other  convenient  vehicle,  and  applied  as  a  lini- 
ment twice  or  oftener  in  twenty-four  hours. 
Sometimes  the  insusceptibility  of  the  skin  is 
such  as  to  require  its  application  undiluted. 
The  oil  may  also  be  applied  externally,  in  the 
form  of  a  plaster,  made  by  incorporating  one 
part  of  it  with  four  parts  of  lead  plaster, 
melted  by  a  very  gentle  heat.  Sometimes  it 
appears  to  produce  inflammation  in  parts  dis- 

droxide,  and  the  solution,  having  been  separated. 
Is  saturated  with  hydrochloric  or  sulphuric  acid. 
If  croton  oil  be  present,  its  acrid  principle  will  rise 
to  the  surface  in  the  form  of  an  oil,  which  when 
applied  to  the  skin  will  produce  the  peculiar  eruptive 
affection  excited  by  croton  oil.  (A.  J.  P.,  1860, 
307.) 


tant  from  those  to  which  it  was  directly  applied. 
It  has  been  said  that  four  drops,  used  ex- 
ternally by  friction  around  the  umbilicus,  will 
produce  a  purgative  effect,  but  this  is  denied  by 
Barlai  of  Tuscany,  who  states  that  it  is  only 
when  the  oil  is  applied  to  the  skin  divested  of 
the  cuticle  that  it  will  operate  upon  the  bowels. 
Ncevus  has  been  cured  by  the  introduction  of 
croton  oil  into  the  little  tumor  by  means  of 
needles.1  The  oil  is  most  conveniently  admin- 
istered in  the  form  of  pill.  A  safe  and  con- 
venient plan  is  to  make  two  drops  into  four 
pills  with  crumb  of  bread,  and  to  give  one 
every  hour  until  they  operate.  The  oil  may  also 
be  given  in  capsules,  cachets,  or  emulsion. 

Crotonoleic  acid  has  been  shown  by  Robert 
to  be  a  very  active  irritant  poison,  much  more 
harsh  and  severe  in  its  influence  than  croton  oil 
itself.  Hirscheydt  has  found  that  its  salts  in- 
jected into  the  blood  are  extremely  powerful 
depressants  to  the  circulation.  It  has  appeared 
in  commerce,  but  after  trial  has  been  found  by 
Hirscheydt  to  act  badly  as  a  practical  remedy. 
It  probably  also  varies  greatly  in  purity.  Ten 
milligrammes  were  found  by  Hirscheydt  to  be 
very  uncertain  in  their  purgative  effect,  while 
large  doses  commonly  produced  excessive  gas- 
trointestinal irritation.  The  superiority  of 
croton  oil  over  the  acid  probably  depends  upon 
the  fact  that  the  acid  exists  in  it  chiefly  in  com- 
bination with  glycerin,  and  that  this  crotonoleic 
glyceride  acts  with  comparative  kindness  be- 
cause of  the  slow  decomposition  and  setting 
free  of  the  acid  which  occur  in  the  intestines. 
This  being  the  case,  it  follows  as  a  corollary 
that  old,  acid  croton  oil  must  be  more  irritant 
than  the  fresher  and  nearly  neutral  oil.  Robert 
has  confirmed  this  conclusion  by  actual  trial, 
and  asserts  that  the  neutral  oil  should  always 
be  preferred  in  practice,  and  that  the  acid  oil, 
which  is  official  in  the  German  Pharmacopoeia, 
should  be  rejected. 

Dose,  one-half  to  two  minims  (0.03  to 
0.12   Cc). 

Off.  Prep. — Linimentum  Crotonis,  Br. 

OPII  PULVIS.  U.  S. 

POWDERED  OPIUM 

(6'pi-I  piil'vis) 

"  Opium  dried  at  a  temperature  not  exceed- 
ing 85°  C.  (185°  F.)  and  reduced  to  a  very  fine 
powder.  Powdered  Opium,  for  pharmaceutical 
and  medicinal  purposes,  when  assayed  by  the 
process  given  under  Opium,  should  yield  not 

1  Croton  Oil  Crayons. — In  order  to  prevent  the 
spreading  of  croton  oil  beyond  the  limits  intended. 
Limousin  prepared  crayons  by  melting  1  part  each 
of  cacao  butter  and  white  wax  in  a  small  glass 
flask,  and  then  adding  2  parts  of  croton  oil.  taking 
care  to  close  the  orifice  of  the  flask  at  once  with  a 
cork.  When  the  mixture  begins  to  get  thick,  it  Is 
poured  into  cylindrical  moulds,  where  it  speedily 
solidifies.  These  crayons  may  be  made  of  a  thick- 
ness of  about  8  or  9  millimeters  (%  inch),  and  may 
be  covered  with  tin  foil  to  protect  them  from 
change.     (N.  R.,  May,  1877.) 
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less  than  12  percent,  nor  more  than  12.5  per- 
cent, of  crystallized  morphine.  Powdered 
Opium  of  a  higher  percentage  may  be  brought 
within  these  limits  by  admixture  with  Powdered 
Opium  of  a  lower  percentage  or  powdered  sugar 
of  milk  in  proper  proportions."   U.  S. 

Poudre  d'Opium,  Fr.  Cod.;  Oplumpulver,  G. ;  Polvo 
de  opio,  Sp. 

The  strength  of  powdered  opium  has  been 
altered  in  the  last  revision,  the  U.  S.  P.  1890 
requiring  that  it  should  yield  not  less  than  13 
nor  more  than  15  per  cent,  of  crystallized  mor- 
phine when  assayed  by  the  U.  S.  P.  1890  pro- 
cess. The  U.  S.  P.  (8th  Rev.)  requires  that  it 
shall  yield  not  less  than  12  per  cent,  nor  more 
than  12.5  per  cent,  of  crystallized  morphine.  It 
will  be  observed  that  the  range  has  been  reduced 
and  figures  lowered,  but  the  assay  process  is  now 
more  rigid  and  a  purer  morphine  is  demanded. 
For  assay  and  preparations  see  pp.  903,  910. 

Dose,  one-half  to  one  grain  (0.032  to  0.065 
Gm.). 

OPIUM.  U.  S.,  Br. 

OPIUM 

(6'pl-u.m) 

"The  concrete  milky  exudation  obtained  by 
incising  the  unripe  capsules  of  Papaver  somnif- 
erum Linne  (Fam.  Papaveracca),  and  yield- 
ing, in  its  normal,  moist  condition,  not  less 
than  !)  percent,  of  crystallized  morphine  when 
assayed  by  the  process  given  below."  r.  8.  <  See 
page  903.)  "The  juice  obtained  by  incision 
from  the  unripe  capsules  of  Papaver  somnif- 
erum,  Linn.,  inspissated  by  spontaneous  evap- 
oration. Any  suitable  variety  of  opium  may 
be  employed  as  a  source  of  Tincture  of  opium 
and  Extract  of  Opium  of  the  respective  official 
alkaloidal  strengths,  provided  that  when  dry 
it  contains  not  less  than  1\  per  cent,  of  anhy- 
drous morphine;  but,  when  otherwise  used 
for  officially  recognized  purposes,  opium  must 
be  of  such  a  strength  that  when  dried,  and  pow- 
dered, the  powder  heated  to  212°  F.  (100°  C.) 
until  it  ceases  to  lose  moisture,  and  the  product 
tested  by  the  appended  method,  such  dry  powder 
shall  yield  not  less  than  9$  per  cent.,  and  not 
more  than  10£  per  cent.,  of  anhydrous  mor- 
phine. Opium  yielding  when  dried  more  than 
10  per  cent,  of  anhydrous  morphine  may  be 
diluted  to  that  percentage  with  any  opium  con- 
taining when  dry  between  1\  and  10  per  cent, 
of  anhydrous  morphine,  or  with  Milk  Sugar." 
Br. 

Laehryma  Tapaveris.  Meconium.  Succus  Tbebaicus, 
Thebaica :  Opium.  Fr.  Cod. ;  Opium.  P.  O. ;  Mohn- 
saft.  O. :  Oppio,  It. :  Opio.  8p. ;  Affloni.  Turk. ;  Ufyoon, 
Arab.;   Sheerikhaskasb,   Pers. ;   Ufeem.   Hindost. 

Opium  is  generally  believed  to  be  derived 
exclusively  from  Papaver  somniferum,  though 
every  species  of  poppy  is  capable  of  yielding  it 
to  a  greater  or  less  extent,  and  some  authors 
assert  that  Papaver  orientate  is  its  real  source. 


The  United  States,  British,  and  French  Phar- 
macopoeias recognize  only  the  first-mentioned 
species. 

Papaver  somniferum.,  L.,  Sp.  PI.  (1753)  508; 
Willd.,  Sp.  Plant,  ii.  1147;  B.  &  T.  18.— There 
are  several  varieties  of  this  species,  of  which 
the  two  most  prominent  are  distinguished  by 
the  titles  of  the  white  and  the  black  poppy, 
derived  from  the  color  of  their  seeds.  It  is 
the  former  (var.  P.  album,  DC.)  which  is  usu- 
ally described  as  the  proper  opium  plant.  The 
white  poppy  is  annual,  with  a  roundish,  smooth, 
erect,  glaucous,  often  branching  stem,  usually 
rising  two  or  three  feet  in  height,  but  sometimes 
five  or  even  six  feet  in  favorable  situations. 
The  leaves  are  large,  variously  lobed  and 
toothed,  and  alternately  disposed  on  the  stem, 
which  they  closely  embrace.  The  flowers  are 
terminal,  very  large,  and  of  a  white  or  silver- 
gray  color.  In  India  they  appear  in  February, 
in  Europe  and  the  United  States  not  earlier 
than  June.  July,  or  August.  The  calyx  is 
smooth  and  composed  of  two  leaves,  which  fall 
when  the  petals  expand.  These  are  usually 
four  in  number,  but  there  is  a  variety  in  which 
the  flower  is  double.  The  ovary  is  smooth  and 
globular,  supports  a  radiated  stigma,  and  is 
surrounded  by  numerous  short  and  slender  lila- 
ments,  with  erect,  oblong,  compressed  anthers. 
The  capsule  is  smooth  and  glaucous,  rounded, 
from  two  to  four  inches  in  diameter,  somewhat 
flattened    at    the   top   and    bottom,    and    crowned 

with  the  persistent  stigma,  the  diverging  seg- 
ments of  which  are  arranged  in  a  circle  upon 
the  summit.  It  contains  numerous  minute 
white  seeds,  which  when  perfectly  ripe  escape 
through  small  openings  beneath  the  stigma. 
In  the  \>]<tik  poppy,  the  flower,  though  some- 
times white,  is  usually  violet-colored  or  red,  the 
capsule  somewhat  smaller  and  more  globular, 
and  the  seeds  of  a  brown  or  blackish  color. 

All  parts  of  the  poppy  contain  a  white, 
opaque,  narcotic  juice,  but  the  leaves,  analyzed 
by  Blondeau,  yielded  none  of  the  active  prin- 
ciples by  which  opium  is  characterized.  (J.  P. 
('..  \ ii.  214.)  It  is  in  the  capsule  that  the  juice 
most  abounds  and  the  virtues  of  the  plant 
chiefly  reside.  Hence  this  part  is  sometimes 
employed  medicinally.  (See  Papaver.)  The 
seeds  are  destitute  of  narcotic  properties,  and 
are  even  used  as  food.  The  Romans  employed 
them  in  the  preparation  of  various  dainties. 
They  abound  with  a  bland  oil,  called  commer- 
cially poppy  seed  oil,  which  may  be  extracted 
by  expression.  It  is  of  a  straw-yellow  color, 
without  odor,  and  of  a  pleasant  almond  taste. 
It  is  without  narcotic  properties,  and  much  re- 
sembles olive  oil,  as  a  substitute  for  which  and 
an  adulterant  of  which  it  is  very  largely  used 
on  the  continent  of  Europe.  It  has  a  low  con- 
gealing point,  thickening  only  at  — 15°  C. 
(5°  F.)  and  solidifying  at  —20°  C.  (-^°  F.). 
The  black  variety  is  specially  used  for  the  ex- 
pression of  oil,  as  its  culture  is  easier,  and 
the  oil  percentage  in  both  varieties  is  practi- 
cally the  same,  ranging  between  50  and  60  per 
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cent.  As  the  oil  cake  generally  retains  about 
8  per  cent,  of  the  oil,  the  yield  by  expression 
is  from  42  to  50  per  cent.  Poppy  oil  contains 
the  glycerides  of  stearic  and  palmitic  acids, 
together  with  those  of  linolic,  linolenic,  and 
oleic  acids.  Of  the  liquid  fatty  acids,  linolic 
constitutes  about  65  per  cent.,  oleic  30  per 
cent.,  and  linolenic  5  per  cent.  Myristic  and 
lauric  acid  seem  to  be  absent.  The  oil  is 
an  article  of  much  importance  on  the  conti- 
nent of  Europe,  particularly  in  France  and 
Germany,  where  it  is  employed  for  culinary 
and  pharmaceutical  purposes,  in  painting  and 
the  manufacture  of  soap,  and  in  other  ways, 
as  a  substitute  for  olive  oil.  The  poppy  does 
not  appear  to  elaborate  the  milky  fluid  in 
which  its  narcotic  properties  reside  before  a 
certain  period  of  its  growth,  for  we  are  told 
that,  in  Persia,  the  young  plants  which  are 
pulled  up  to  prevent  too  thick  a  crop,  are  used 
as  potherbs,  and  the  [itjuuv  of  the  Greeks, 
which  is  believed  to  be  identical  with  the  Pa- 
paver  somniferum,  is  said  by  Hippocrates  to 
have  been  nutritive. 

Though  generally  believed  to  be  a  native  of 
Asia,  this  species  of  poppy  grows  wild  in  the 
south  of  Europe,  and  even  in  England,  whither 
its  seeds  are  supposed  to  have  been  brought  at 
a  very  early  period.  It  was  cultivated  by  the 
ancient  Greeks,  and  is  mentioned  by  Homer  as 
a  garden  plant.  It  is  at  present  cultivated  very 
extensively  in  India,  Persia,  China,  and 
Asiatic  Turkey,  for  opium,  and  in  certain  parts 
of  Europe  chiefly  for  its  seeds.  Attempts  have 
been  made  both  in  Europe *  and  the  United 
States  to  produce  opium  from  the  poppy,  but 
although  it  is  possible  to  obtain  the  product, 
commercial  success  has  not  been  and  prob- 
ably never  will  be  achieved  in  America  be- 
cause of  the  cost  of  labor.  A  very  good  qual- 
ity of  opium  is  said  to  have  been  produced  in 
Australia.  (See  Australian  Journal  of  Phar- 
macy, Nov.  1887.) 

1  Various  attempts  have  been  made  In  England 
to  cultivate  the  poppy,  all  of  which  have  resulted 
In  commercial  failure.  (For  particulars,  see  Seven- 
teenth edition  U.  S.  D.  ;  also  Edinb.  Phil.  Joum., 
I.  258.)  The  same  may  be  said  of  the  attempts  to 
cultivate  opium  in  Prance,  which  have  apparently 
ceased  since  the  death  of  Aubergier,  who  devoted 
much  time  and  money  to  the  subject.  (For  partic- 
ulars  see   15th   ed.    U.    S.   D. ;   also   P.  J.,   xv.   693.) 

In  spite  of  the  prohibitions  of  the  Imperial  govern- 
ment, the  production  of  opium  is  said  to  be  greatly 
on  the  increase  in  China,  the  cultivation  of  the 
poppy  paying  much  better  than  that  of  wheat.  (P.  J., 
lx.  1878.) 

In  1865,  P.  Robertson  of  Campbell  Co.,  Virginia, 
produced  opium  which  yielded  to  the  analysis  of 
I.  J.  Grahame  4  per  cent,  of  morphine,  besides  nar- 
cotine.  {A.  J.  P.,  1867,  p.  50.)  H.  Black  of  Bolivar, 
Tennessee,  produced  an  opium  from  which  E.  S. 
Wayne  obtained  10.2  per  cent,  of  mornhine.  (Ibid., 
Jan.  1868.)  In  1868  considerable  Interest  was 
aroused  by  the  statements  of  W.  C.  Wilson,  which 
were,  however,  proved  bv  Procter  to  be  Incorrect. 
(See  14th  and  15th  eds.  U.  S.  D.)  Very  fine  opium 
has  been  produced  by  J.  H.  Flint  of  California 
(A.  J.  P.,  1874,  p.  105)  ;  also  in  Minnesota,  by  E. 
Weschke  {Contributions  Dep.  Pharm.  University  of 
Wisconsin,  1886),  but  in  the  opinion  both  of  Flint 
and  of  Weschke  the  high  price  of  labor  forbids  the 
profitable  production  of  opium  in  the  United  States. 
For  an  account  of  North  Carolina  opium,  see  Proc. 
A.  Ph.  A..  1894,  286;  also  A.  J.  P.,  1896,  435;  also 
Proc.   A.   Ph.   A.,   1904,    438. 


The  opinion  that  a  hot  climate  is  not  neces- 
sary for  the  production  of  the  narcotic  prin- 
ciples has  the  support  of  Guibourt  (J.  P.  C, 
Sept.  1867,  p.  222),  and  would  seem  to  be 
established  by  the  facts  that  the  opium  of 
Anatolia  is  richer  in  morphine  than  that  of 
the  much  hotter  regions  of  Bengal  and  Upper 
Egypt,  and  that,  while  Smyrna  opium  seldom 
yields  more  than  12  per  cent,  of  morphine,  that 
produced  in  the  north  of  France  yields  from  20 
to  24  per  cent.  (Bussy,  Ibid.,  p.  221.) 

Opium  is  obtained  from  the  capsule  of  the 
poppy  in  a  manner  almost  the  same  as  that 
described  by  Dioscorides  eighteen  hundred  years 
ago.  A  few  days  after  the  petals  have  fallen 
from  the  flower,  when  the  capsule  is  approach- 
ing maturity,  horizontal  incisions  into  the  cap- 
sule are  made,  usually  with  a  several-bladed 
knife,  care  being  taken  not  to  penetrate  the 
cavity.  The  white  juice  which  exudes  is  al- 
lowed to  harden  for  twenty-four  hours,  when  it 
is  scraped  off  by  means  of  a  large,  blunt  knife, 
a  portion  of  the  epidermis  of  the  capsule  being 
removed  and  constituting  about  six  to  ten  per 
cent,  of  the  product.  In  some  places  the 
poppy-head  yields  opium  but  once,  but  in 
Persia  and  probably  other  very  hot  countries 
the  operation  is  repeated  two  or  three  times 
after  periods  of  rest.  The  quality  of  the 
product  depends  largely  upon  the  weather;  if 
this  is  very  hot  and  dry,  the  juice  will  be  scanty 
and  very  thick,  but  if  the  weather  is  moist 
the  product  will  be  larger  but  more  aqueous. 
After  gathering,  the  poppy  juice  is  worked  up 
into  opium  in  a  manner  which  differs  in  dif- 
ferent producing  countries.  An  opium-like 
substance  has  been  in  past  times,  and  perhaps 
even  is  at  present  in  some  districts,  produced 
by  making  an  aqueous  extract  from  the  nearly 
ripe  capsules  of  the  poppy.  According  to  the 
writings  of  Dioscorides  the  ancient  Greeks  were 
acquainted  with  both  processes  of  producing 
the  drug  from  the  poppy  capsule.  The  term 
bniov,  derived  from  6-oc,  juice,  they  applied 
to  the  substance  procured  by  incisions,  which 
answers  precisely  to  the  modern  opium.  The 
inspissated  expressed  juice  they  called  firiKuvtov, 
from  fi7/Kuv,  the  name  of  the  plant. 

Commercial  History. — Commerce  is  supplied 
with  opium  chiefly  from  Hindostan,  Persia, 
Egypt,  and  Asiatic  Turkey.1  Immense  quanti- 
ties are  produced  in  the  Indian  provinces  of 
Bahar  and  Benares,  and  in  the  more  interior 
province  of  Malwa.  The  opium  of  Hindostan 
is  distributed  extensively  through  continental 
and  insular  India,  where  it  is  habitually  em- 
ployed as  a  narcotic-stimulant.  Great  quanti- 
ties are  also  sent  to  China,  into  which  it  finds 
an  easy  entrance,  notwithstanding  prohibitory 
laws.2     Much  was   formerly  imported  by  the 

1  For  an  elaborate  account  of  methods  of  opium 
production  in  India,  see  P.  </..  vol.  xx.  178,  also 
in  Turkey  aDd  Asia  Minor,  see  J.  P.  C,  3e  s4r.,  xiil. 
105  ;  P.  G.,  March.  1854  ;  A.  J.  P.,  1863,  362 ;  also 
14th  edition  U.  S.  D. 

1  The  India-Chinese  opium  trade,  which  has  given 
rise  to  so  many  wars  and  controversies,  is,  according" 
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East  India  Company  into  England,  through 
which  a  small  proportion  reached  our  own 
country.  For  various  reasons  India  opium  no 
longer  enters  Western  commerce  to  any  extent. 
It  is  produced  in  Hindostan  chiefly  under  gov- 
ernment supervision.  The  drug  as  first  ob- 
tained is  semi-liquid,  owing  to  the  excessive 
dews,  but  is  allowed  to  drain  and  dry  by  spon- 
taneous evaporation  until  only  30  per  cent, 
of  moisture  is  left,  when  it  is  taken  to  the 
government  factories.  Great  care  is  exercised 
to  prevent  adulteration.  In  the  factories  it 
is  worked  up  with  the  drainings  (known  as 
passewa),  poppy  petals,  and  ground  poppy 
plant  into  balls  of  standard  strength.  These 
are  called  "cakes,"  are  about  six  inches  in  diam- 
eter, and  are  prevented  from  adhering  by 
being  rolled  in  the  ground  poppy  plant.  Malwa 
opium  is  a  variety  not  made  in  Hindostan 
proper  nor  under  government  supervision.  Its 
quality  varies  greatly.  Of  the  opium  produced 
in  Persia,  very  little  is  brought  to  this  country. 
Much  was  formerly  produced  in  Upper  Egypt, 
especially  in  the  district  of  ancient  Thebes, 
which  was  supposed  to  yield  it  in  greatest  per- 
fection, hence  the  term  Opium  Thrbaicum,  and 
the  old  name  of  laudanum,  Tinctura  Thebaica. 
Turkey  opium  is  produced  in  Anatolia,  and 
shipped  chiefly  from  the  port  of  Smyrna. 
It  is  brought  to  the  United  States  cither  directly 
from  the  Levant  or  indirectly  through  differ 
ent  European  ports.  The  amount  of  crude 
opium  imported  in  1!)(»4  was  573, 0i3.r>  lbs., 
valued  at  $1,255,115,  and  of  opium  prepared 
tor  smoking,  142,813  lbs.,  valued  at  $1,094,988. 
Turkey  opium  usually  comes  to  us  in  masses  of 
irregular  size  and  shape,  generally  more  or  less 
flattened,  covered  with  Leaves  or  the  remains  of 
leaves,  and  with  the  reddish  fruits  of  some 
species  of  Rumex,  which  are  said  to  be  absent 
in  the  inferior  kinds,  and  may  therefore  be 
considered  as  affording  some  indication  of  the 
purity  of  the  drug.  We  may  account  for  this 
circumstance  upon  the  very  probable  supposi- 
tion that  these  fruits  are  removed  during  the 
operation  which  the  masses  undergo  in  the 
hands  of  the  merchants  after  leaving  those  of 
the  cultivators.     We  are  told  by  some   French 

to  the  English  consul  at  Shanghai,  "  likely  to  dis- 
appear by  a  sort  of  painless  extinction,"  the  Importa- 
tion from  India  Into  China  having  fallen  from 
nearly  ten  millions  of  pounds  annually  to  leas  than 
seven  millions.  This  change  is  not  the  result  of  any 
lessening  In  the  use  of  opium  as  an  Intoxicant  by 
the  Chinese,  but  to  the  Increase  of  poppy  cultivation 
throughout  the  Celestial  empire.  As  much  as  1,300, 
000  pounds  of  Chinese  opium  were  In  1895  received 
In  the  Shanghai  market  from  Western  China  alone. 
The  cost  of  the  native  drug  to  the  consumer  la 
said  to  be  exactly  half  that  of  the  India  opium. 
The  Importance  of  this  matter  Is  shown  by  the  fact 
that  In  the  season  of  1894-95,  537.556  acres  of  land 
were  under  poppy  cultivation  In  British  India.  The 
comparatively  low  price  of  the  Chinese  opium  seems 
not  to  depend  upon  differences  in  quality.  The 
percentage  of  morphine  does  not  decide  the  value  of 
smoking  opium,  certain  opiums  being  preferred  by  the 
Chinese,  although  they  contain  a  very  small  percent- 
age of  morphine.  On  examination  of  the  Chinese 
opium,  Frank  Brown  found  It  remarkably  free  from 
foreign  materials.  The  percentage  of  morphine  varies 
from  4.3  In  the  Kwle-ehu  opium  to  11.3  In  the 
Szechuen  opium.  For  further  details,  see  P.  J., 
iv.    and   lvll. 


writers  that  extensive  frauds  are  practiced  at 
Marseilles  in  this  branch  of  commerce.  The 
opium  taken  thither  from  the  Levant  is  first 
softened,  and  then  adulterated  with  various 
matters  which  are  incorporated  in  its  substance. 
To  use  a  strong  expression  of  Guibourt,  they 
make  the  opium  over  again  at  Marseilles.  Ac- 
cording to  A.  T.  Thomson,  one-fourth  part  of 
Turkey  opium  generally  consists  of  impurities. 
Sand,  ashes,  the  seeds  of  different  plants, 
extracts  of  the  poppy,  Lactuca  virosa,  Glyc- 
yrrhiza  glabra,  and  Chelidonium  glaucum,  gum 
arabic,  tragacanth,  salep,  aloes,  even  small 
stones  and  minute  pieces  of  lead  and  iron,  are 
mentioned  among  the  substances  employed  in 
the  sophistication  of  the  drug.  Tschirch  {A. 
J.  P.,  1898,  488)  proposes  the  use  of  the  Roent- 
gen ray  in  detecting  such  adulterations.  Lan- 
derer  of  Athens,  was  informed  by  a  person 
who  had  been  engaged  in  the  extraction  of 
opium,  that  grapes,  freed  from  their  seeds  and 
crushed,  were  almost  universally  mixed  with 
the  poppy  juice,  and  that  another  adulteration 
consisted  of  the  epidermis  of  the  capsules  and 
stem  of  the  plant,  pounded  in  a  mortar  with 
the  white  of  an  egg.  (J..  J.  P.,  xv.  238.)  Ac- 
cording to  Wilkins,  who  witnessed  the  collec- 
tion of  opium,  the  inspissated  juice  of  the 
grape,  thickened  with  flour,  is  often  used  for 
the  same  purpose.    (P.  J.,  xiv.  400.) ' 

'  The  great  Importance  of  opium  renders  It  de- 
■irable  that  all  Its  commercial  varieties  should  be 
accurately  described,  and  their  relative  value,  ho 
far  as  possible,  ascertained.  The  varieties  of  this 
drug  may  be  discussed  according  to  the  countries 
In  which  they  are  produced,  an  arrangement  which 
we    here    adopt. 

I.  TURKS!  OI'I I'M.— This  title  belongs  to  the 
opium  produced  In  the  Turkish  province  of  Anatolia, 
and  exported  from  Smyrna  and  Constantinople.  Ac- 
rordlng  to  some  authorities,  there  is  no  essential 
difference  between  the  parcels  of  the  drug  brought 
from  these  two  ports.  Others  maintain  tliat  they  are 
distinct  varieties,  differing  in  their  Interior  structure, 
and  probably  also  In  the  precise  place  of  their  pro- 
duction and  the  mode  of  their  collection.  The  truth 
probably  Is  that  most  of  the  opium  shipped  at  Con- 
stantinople Is  produced  In  the  more  northern  parts 
of  the  opium  districts  of  Anatolia,  while  that  from 
Smyrna  is  collected  in  the  provinces  more  conven- 
ient to  the  latter  city,  and,  though  It  Is  possible 
that  an  identical  drug  may  often  T>e  brought  from 
the  two  ports,  yet  there  are  grounds  for  arranging 
It  under  different  varieties,  as  derived  from  these 
different  sources.  There  can  be  little  doubt  also  that 
a  portion  of  opium  which  Is  taken  to  Constanti- 
nople Is  produced  in  Macedonia  In  Europe,  which 
must,  therefore,  be  added  to  the  opium  producing 
regions. 

1.  Smyrna  Opium. — This  Is  the  variety  which  la, 
beyond  all  comparison,  most  abundant  in  our  markets, 
and  It  Is  from  this  that  the  ordinary  descriptions  of 
opium  are  drawn  up.  It  comes  to  us  In  masses  of 
various  size,  usually  from  half  a  pound  or  somewhat 
less  to  a  pound  In  weight,  sometimes,  though  rarely, 
as  much  as  two  or  even  three  pounds,  originally, 
perhaps,  of  a  globular  form,  but  variously  Indented, 
and  rendered  quite  Irregular  In  shape  by  the  pressure 
to  which  they  have  been  subjected,  while  yet  soft, 
In  the  cases  which  contain  them.  Sometimes  they 
are  even  pressed  out  Into  flat  cakes.  As  brought 
into  market,  the  lumps  are  usually  hard  on  the  out- 
side, but  still  soft  within.  They  are  covered  exter- 
nally with  the  remains  of  leaves,  and  with  the  red- 
dish fruits  of  a  species  of  Rumex,  which  have  no 
doubt  been  applied  In  order  to  prevent  the  surfaces 
from  adhering.  Notwithstanding,  however,  this  coat- 
ing, the  masses  sometimes  stick  together,  and  two  or 
more  become  consolidated  Into  one.  In  this  way  the 
fact  may  be  accounted  for,  that  the  seeds  of  the 
Rumex  are  occasionally  found  In  the  Interior  of  the 
masses.     In  the   finer   parcels  of   Smyrna   opium   the 
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The  adulteration  of  opium  has  given  rise  to 
much  complaint  on  the  part  of  pharmacists,  and 
various  plans  of  customs  legislation  have  been 

color  internally  Is  light  brown  ;  In  the  inferior  It  is 
darker.  A  peculiar  character  of  this  variety  is 
that,  when  a  lump  of  it  is  cut  into  and  then  care- 
fully torn,  numerous  minute  shining  tears  are  observ- 
able, particularly  under  a  microscope,  bearing  some 
resemblance  to  small  seeds,  but  readily  distinguishable 
by  pressure  between  the  fingers.  They  are  undoubt- 
edly formed  from  the  drops  of  juice  which  escape 
from  the  incisions  in  the  capsules,  and  which, 
according  to  Belon,  are  allowed  to  concrete  before 
they  are  removed.  From  the  account  of  the  same 
author  it  appears  that  after  the  juice  has  been 
collected  It  is  not  subjected  to  the  process  of 
kneading  or  beating,  as  in  the  case  of  other  varieties 
of  the  opium ;  so  that  the  tears  preserve  their  orig- 
inal shape  in  the  mass.  It  is  probably  owing  to 
the  peculiar  mode  of  collecting  Smyrna  opium,  that 
minute  pieces  of  the  skin  of  the  poppy  capsules  are 
found  Intermingled  in  the  mass,  these  being  sep- 
arated In  the  process  of  removing  the  adhering 
tears.  In  the  best  specimens  of  Smyrna  opium,  these 
fragments  of  the  capsules  are  the  only  impurities. 
This  variety  of  the  drug  is  of  very  different  qualities, 
the  finest  kinds  yielding,  according  to  Merck,  as 
much  as  13  per  cent,  of  pure  morphine,  while  from 
some  very  bad  parcels  he  could  not  procure  more 
than  3  or  4  per  cent.  In  these  inferior  specimens 
the  color  Is  darker,  the  odor  is  often  musty,  and 
there  is  very  generally  more  or  less  mouldlness  both 
upon  the  surface  and  in  the  interior  of  the  masses, 
indicating  perhaps  too  much  moisture  in  the  opium 
originally,  or  its  subsequent  exposure  to  an  injurious 
degree  of  dampness.  Good  Smyrna  opium  ought  to 
yield  10  to  11  per  cent,  of  morphine.  Chrlatlson, 
however,  states  that  he  has  not  been  able  to  procure 
more  than  9  per  cent,  from  the  finest  Smyrna  opium. 
According  to  Landerer,  little  of  the  opium  is  pro- 
duced in  the  immediate  neighborhood  of  Smyrna,  the 
greater  portion  being  brought,  on  the  backs  of  camels, 
from  a  distance  of  from  ten  to  eighteen  days' journey. 
(J.  P.  C,  3e  s6r.,  xxiii.  33.)  The  same  writer  states 
that  the  opium  is  chiefly  prepared  at  Kara-Hissar, 
near  Magnesia.  The  incisions  are  generally  made 
before  sunrise.  The  juice  Is  partly  caught  in  mussel- 
shells,  and  dried  in  the  sun.  This  is  considered 
the  best.  Every  evening  the  juice  which  has  dried 
upon  the  capsules  is  scraped  off,  with  a  portion  of  the 
epidermis.  The  poppy  is  then  cut  down,  and  stripped 
of  its  leaves,  which  are  boiled  In  water,  and  the 
liquor  is  evaporated  to  the  consistence  of  an  extract. 
With  this  the  inspissated  juice  Is  incorporated,  and 
the  mixture  is  then  formed  into  cakes,  wrapped  in 
poppy  leaves,  and  placed  on  shelves  to  dry.  (See 
A.  J.  P.,  xxiii.  251.)  It  is  very  evident,  from  the 
interior  structure  of  the  best  Smyrna  opium,  that 
it  has  not  been  prepared  In  the  way  described  by 
Landerer,  though  his  account  is  probably  true  In 
reference    to    Inferior    varieties. 

2.  Constantinople  Opium. — Most  of  the  Constan- 
tinople opium  is  in  lumps  from  half  a  pound  to  two 
and  a  half  pounds  in  weight,  and  scarcely  distin- 
guishable in  exterior  appearance  from  those  of 
the  former  variety,  being  equally  Irregular  In  shape, 
and  in  like  manner  covered  with  the  fruits  of  the 
Rumex.  According  to  Merck,  however,  it  often  dif- 
fers strikingly  from  the  Smyrna  opium  In  Its  interior 
constitution,  being  wholly  destitute  of  the  tears 
which  characterize  that  variety.  This  would  indi- 
cate some  difference  in  the  mode  of  collecting  and 
preparing  the  juice.  In  the  case  of  the  Constanti- 
nople opium  It  is  probably  removed  from  the  cap- 
sules before  concretion.  Merck  says  that  he  has  not 
discovered  In  this  variety  those  minute  portions 
of  the  poppy  capsules  which  are  usually  present  In 
Smyrna  opium.  The  average  quality  of  the  Con- 
stantinople opium,  as  above  described,  is  about  equal 
to  that  of  the  drug  from  Smyrna,  but  it  appears 
to  be  occasionally  purer,  as  Merck  obtained  from 
one  specimen  as  much  as  15  per  cent,  of  pure  mor- 
phine. R.  Bauer  of  Constantinople,  in  1867  denied 
that  any  of  the  varieties  produced  near  Smyrna 
contain  tears,  except  the  single  one  from  Magnesia. 
(N.  R.  Pharm.,  xvi.  751.) 

In  an  account,  by  Bourller,  of  the  culture  of  the 
poppy  and  collection  of  opium  in  Bithynia,  a  prov- 
ince of  Asia  Minor,  near  Constantinople,  ft  is 
stated  that  the  lumps,  when  formed  out  of  the  con- 
crete juice,  are  enveloped  in  poppy  leaves,  and  no 
mention  is  made  of  the  use  of  the  Rumex  fruits 
to  prevent  adhesion.  It  is  the  opium  here  collected 
which,  according  to  Bourller,  Is  known  throughout 
the  Levant  and  in  Europe  as  Constantinople  opium. 


suggested  by  which  it  has  been  thought  that 
these  adulterations  could  be  prevented.  It  is, 
however,  obviously  impossible  to  pronouncedly 

The  same  authority  states  that  the  yolk  of  egg  is 
sometimes  largely  used  for  adulterating  opium, — 
a  fraud  which  may  be  detected  by  the  large  pro- 
portion of  fatty  matter  which  the  adulterated  drug 
yields  to  ether,  and  by  the  impossibility  of  drying 
it  so  as  to  fit  it  for  pulverization,  (inn.  Thir., 
1859,    p.    4.) 

Guibourt  describes  another  variety  of  Constanti- 
nople opium  of  much  inferior  character.  "  It  comes," 
he  observes,  "  in  small,  flattened  cakes,  sufficiently 
regular  and  of  a  lenticular  shape,  from  two  to  two 
and  a  half  inches  in  diameter,  and  always  covered 
with  a  poppy  leaf,  the  midrib  of  which  divides  the 
surface  into  two  equal  parts.  It  has  an  odor  similar 
to  that  of  the  preceding  variety,  but  feebler,  and 
it  blackens  and  dries  in  the  air.  It  is  more  mucilag- 
inous than  Smyrna  opium,  and  contains  only  half 
as  much  morphine."  These  characters  are  obviously 
those  of  Egyptian  opium,  and,  though  the  parcels 
which  came  under  the  notice  of  Guibourt  may  have 
been  imported  directly  from  Constantinople,  It  Is 
highly  probable  that  they  were  originally  from  Alex- 
andria. Stettner  of  Trieste,  though  well  acquainted 
with  the  opium  commerce  of  that  port,  recognizes  no 
such  Constantinople  opium  as  that  described  by 
Guibourt.  (Ann.  Pharm.,  xxiv.  65.)  According,  how- 
ever, to  Bauer,  the  opium  collected  in  the  districts 
nearest  Constantinople  is  mostly  in  small  pieces, 
often  of  only  two  or  three  ounces,  which  are  always 
invested  with  poppy  leaves,  or  more  rarely  with 
grape  leaves,  generally  smooth,  and  without  Rumex 
fruits,  and  this  description  corresponds  with  Gui- 
bourt's.      (N.  P.  Pharm.,  xvi.  754.) 

A  number  of  varieties  of  opium  produced  In  Euro- 
pean and  Asiatic  Turkey  circulate  more  or  less  in 
Austria  and  other  parts  of  Germany,  which  have 
been  described  by  C.  Finckh  in  Buchner's  Repertory 
(vol.  xvi.,  p.  749),  and  of  which  we  propose  to  give 
a  brief  account  here : 

Opium  of  Q6w6  or  06v6  Is  gathered  from  a  poppy 
with  red  flowers,  and  comes  In  the  form  of  small 
rounded  cakes,  weighing  2  or  3  ounces,  enveloped 
in  the  leaves  of  the  poppy,  with  a  smooth  and 
shining  surface,  which  seems  to  be  divided  into 
two  halves  by  the  median  nerve  of  the  leaf.  The 
interior  is  in  layers  of  light-  and  deep-colored  opium  ; 
and  its  yield  of  morphine  Is  from  12  to  15  per  cent. 

Opium  of  Amasia  differs  from  the  preceding  only 
In  this,  that  there  are  two  enveloping  poppy  leaves, 
placed  crosswise,  and  with  their  lower  surface  out- 
ward, so  as  to  give  a  rugose  appearance  to  the  cakes. 
In  the  interior  the  mass  is  homogeneous,  but  is  very 
analogous  to  the  G6w6  opium. 

Opium  of  Malatia  is  in  small  loaves,  round  or 
somewhat  oval,  from  4  to  5  ounces  in  weight,  made 
with  the  greatest  care,  and  enveloped  in  poppy 
leaves,  with  a  rugose  surface,  and  the  median  line 
corresponding  to  the  middle  of  the  loaves.  The 
borders  of  these  are  frequently  deprived  of  the  leaf. 
The  substance  of  the  loaf  is  homogeneous,  but  gen- 
erally poor  In  morphine. 

Opium  of  Magnesia  Is  In  Irregular  cakes  or  loaves, 
from  1  to  4  ounces  In  weight.  They  are  covered 
first  with  a  layer  of  Rumex  fruits,  and  afterwards 
with  poppy  and  vine  leaves,  and  owe  their  Irregular 
form  to  the  envelopes,  for  originally  they  are  rounded. 
The  interior  is  composed  of  agglutinated  tears,  and 
Is  of  excellent  quality. 

Opium  of  Salonica,  or  of  Kutchina,  has  a  strong 
analogy  In  all  respects  with  that  of  G£we\  for  which 
it  Is  often  substituted.  (See  analysis  by  A.  R.  L. 
Dohme,  Proc.  A.  Ph.  A.,  1893.) 

The  following  represent  the  varieties  In  which 
Smyrna  opium  appears  In  the  market : 

The  Opium  of  Balukhissar,  which  Is  the  chief 
source  of  the  Smyrna  opium,  Is  In  cakes  of  from  4 
to  12  ounces,  Irregular,  though  originally  globular- 
ovoid.  They  are  covered  with  Rumex  fruits  and 
present,  besides,  on  their  surface,  poppy  leaves 
irregularly  applied.  The  mass  Is  formed  of  tears 
lighter  or  deeper  colored,  and  Is  so  rich  In  morphine 
as  to  cause  this  variety  to  be  always  sought  for 
In  the  market.  (See  analysis  by  A.  R.  L.  Dohme, 
Proc.   A.  Ph.   A.,   1893.) 

The  Opium  of  Cataya  Is  generally  In  lumps  half  as 
large  as  the  preceding,  which  it  approaches  closely 
In    its   characters   and   In    its    yield    of  the    alkaloid. 

The  Opium  of  Taushan  or  Taushanly  Is  In 
Irregular  lumps,  twice  as  long  as  broad,  and  weighing 
from  3  to  5  ounces.  The  mass  consists  of  tears,  and 
Is  carelesslv  enveloped  with  the  poppy  leaf  and  a  few 
Rumex  fruits.     This  variety  is  rich  in  morphine. 
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affect  the  action  of  the  semi-barbarians  who 
are  engaged  in  the  cultivation  of  opium,  by  any 
American    legislation.     Usually   the    substances 

The  Opium  of  Angora  or  Engiri  is  readily  known 
by  its  under  surface  being  covered  with  only  one  leaf 
of  the  poppy.  The  masses,  being  almost  spherical, 
appear  to  have  been  originally  in  balls.  Their 
weight  is  from  6  to  8  ounces,  the  interior  homo- 
geneous, and  the  quality  inferior. 

The  Opium  of  Kara-Hussar  is  in  balls,  flattened 
beneath,  of  the  weight  of  6  or  8  ounces,  and  covered 
with  poppy  leaves  and  Rumex  fruit6.  Though  care- 
fully prepared,  this  variety  formerly,  from  its  de- 
ficiency in  morphine,  was  of  inferior  quality  ;  but 
It  has  improved  of  late  years.  (See  analysis  by 
A.  R.  L.  Dohme,  Proc.  A.  Ph.  A.,  1893.) 

The  Opium  of  Cigusti  is  in  irregular  loaves,  6 
or  8  ounces  in  weight,  enveloped  in  poppy  leaves 
and  Rumex  fruits.  Though  rarely  falsitied,  it  often 
contains  fragments  of  the  poppy  capsules,  and  forms 
a  mass  sometimes  of  distinct  tears,  sometimes  not. 
Occasionally  rich,  It  is  almost  always  mixed  with 
the   various   forms  of   Smyrna   opium. 

Finckh  has  noticed  the  following  adulterations : 
opium  of  Macedonia,  with  clay  ;  of  Angora,  with 
wax;  of  Amasia,  with  gum;  of  Taushan,  with 
licorice;  of  Balukhissar,  with  melted  pitch.  He 
has  even  found  an  opium  evidently  made  almost 
entirely  of  clay  and  cow  dung.  The  opiums  of 
Macedonia  are  most  frequently  adulterated.  (J.  P.  C, 
Nov.  1869,  877.) 

Bulgarian  Opium  has  been  met  with  in  European 
commerce.     10.   J).,   18W3.   788.) 

II.  EGYPTIAN  OPIUM.—  This  formerly  occurred  in 
flat  roundish  cakes,  of  various  dimensions,  sometimes  as 
much  as  six  inches  in  diameter  and  a  pound  in  weight, 
usually,  however,  much  smaller,  and  sometimes  not 
weighing  more  than  half  an  ounce.  These  cakes  were 
either  wrapped  in  a  poppy  leaf,  so  placed  that  the  mid- 
rib divided  the  surface  Into  two  equal  parts,  or  ex- 
hihited  vestiges  of  such  a  covering.  Occasionally  the 
brown  color  of  the  opium  was  6een  through  the  leaf. 
and  the  surface  appeared  as  if  uncovered,  while  the 
leaf  was  still  present.  The  fracture  was  concholdal 
and  of  a  waxy  lustre,  and  small  fragments  of  it 
were  translucent.  Its  color  was  usually  redder  than 
that  of  Smyrna  opium,  though  sometimes  dark. 
Some  of  the  pieces,  on  exposure  to  the  air.  became 
damp  and  sticky  on  the  surface,  indicating  the 
fraudulent  addition  of  a  deliquescent  substance. 
The  odor  was  similar  to  that  of  Smyrna  opium,  but 
weaker.  It  was  an  inferior  variety,  as  the  beat 
of  it,  examined  by  Merck,  yielded  only  6  or  7  per 
cent,  of  morphine,  and  a  specimen  of  It  was  found 
by  J.  Evans  of  Philadelphia,  to  contain  not  more 
than  8.55  per  cent. 

At  one  time  there  was  a  considerable  exportation 
of  opium  from  Egypt  to  Italy,  but  In  1008  the  pro- 
duction of  the  drug  in  Egypt  was  practically  aban- 
doned, so  thai  Egyptian  opium  is  no  longer  a  com- 
mercial   variety. 

III.  INDIA  OPIUM. — Little  If  any  of  this  opium 
reaches  our  market.  There  appear  to  be  two  chief 
varieties  of  it, — one  produced  In  Bahar  and  Henares, 
In  the  Bengal  Presidency,  and  called  Bengal  opium, 
the  other  in  the  interior  provinces,  and  designated 
by  the  name  of  Mahca  opium.  For  minute  descrip- 
tion of  Indian  opium,  see  P.  J.,  xl.,  xil.,  abstracted 
A.  J.  P.,  xxlv.   118;   also  Pharmacoaraphia. 

1.  Bengal  Opium,  Benares  Opium,  Patna  Opium. 
It  Is  in  round  balls,  weighing  three  pounds  and  a 
half,  invested  by  a  coating  half  an  inch  thick,  com- 
posed of  agglutinated  leaves  and  poppy  petals.  The 
Interior  of  the  mass  Is  of  a  brownish-black  color, 
of  the  consistence  of  a  stiff  paste,  and  possessed 
in  a  high  degree  of  the  characteristic  odor  and  taste 
of  opium.  The  analyses  of  India  opium  vary  de- 
cldely  in  their  results :  Eatwell,  2.17  to  3.67  per 
cent,  of  morphine.  3.85  to  5.70  per  cent,  of  nar- 
cotine ;  Procter  (Patna  opium),  morphine,  5  per 
cent.;  Fliickiger  and  Hanbury  (Khandesh  opium), 
morphine,  6.07  per  cent.  (Patna  opium),  morphine, 
8.6  per  cent,  narcotine.  4  per  cent.;  Solly  (Khan- 
desh opium),  morphine.  7  per  cent.  ;  Watson  (a 
number  of  varieties),  3.5  to  6.1  per  cent,  of  mor- 
phine. (P.  J.,  xl.  362;  A.  J.  P.,  xxi.  194;  Phar- 
macographia,  2d  ed..  p.  61.)  India  opium  is,  there- 
fore, much  inferior  to  the  best  Smyrna  opium  in  its 
yield  of  morphine,  while  it  Is  richer  In  narcotine. 
Its  inferior  character  is  possibly,  In  some  degree, 
owing  to  the  circumstance  that  the  juice,  after 
collection,  is  kept  for  some  time  before  it  is  made 
up,  and  consequently  undergoes  fermentation.  (See 
P.  J.,  1895.  208;  Ph.  Centralh.,  1895,  589;  also  C.  D., 
1896,  134.) 


which  are  used  to  adulterate  the  drug  are  inert, 
and  therefore  do  no  hann  except  by  weakening 
its  activity.     The  U.  S.  Custom  House  requires 

Garden  Patna  Opium  is  prepared  in  Bahar  with 
peculiar  care,  from  juice  which  has  not  been  suffered 
to  undergo  fermentation.  It  is  in  cakes  three  or 
four  inches  square,  and  about  half  an  inch  thick, 
which  are  packed  in  cases  with  a  layer  of  mica 
between  them.  These  cakes  are  without  covering, 
hard,  dry,  and  brittle,  of  a  uniform  shining  fracture, 
and  not  unlike  an  extract  in  appearance.  The  color 
Is  sometimes  almost  black,  and  sometimes  of  a  light 
brown,  not  unlike  that  of  Egyptian  opium.  Chris- 
tlson  states  that  it  is  much  superior  to  the  glob- 
ular Bengal  opium,  and  that  some  specimens  are 
little  inferior  to  Turkey  opium  in  the  proportion  of 
morphine. 

2.  Malwa  Opium. — This  sometimes  occurs  in  flat, 
roundish  cakes,  five  or  six  Inches  in  diameter,  and 
from  four  to  eight  ounces  in  weight.  In  other  in- 
stances it  is  In  rectangular  masses  called  bricks, 
or  even  in  roundish  balls.  It  seems  never  to  be 
encased  in  poppy  remnants.  They  are  commonly 
quite  hard,  dry,  and  brittle,  of  a  light-brown  color, 
a  shining  fracture,  a  compact  homogeneous  texture, 
and  free  from  mechanical  impurities.  The  quality 
•y  variable.  A  specimen  of  Malwa  Opium  de- 
scribed by  (arson  (A.  J.  P.,  xxi.  195)  broke  with 
a  rough  fracture,  which  was  of  a  blackish-brown 
color,  here  and  there  showing  irregular  oily  spots. 
Procter  obtained   from   It  0 V4   per  cent,   of  morphine. 

IV.  PERSIAN  OPIUM. — Opium  has  been  produced 
in  Persia  for  a  great  many  years,  but  about  1870 
a  great  stimulus  seems  to  have  been  given  to  the 
cultivation  of  the  poppy  and  to  the  Improvement 
of  the  product.  At  that  time  It  was  described  as 
follows  :  Sometimes  it  is  in  cylindrical  pieces,  about 
three  and  a  half  inches  long  and  half  an  inch  thick, 
wrapped  In  glossy  paper,  tied  with  a  cotton  thread, 
and  each  weighing  about  half  an  ounce;  more 
frequently  It  Is  In  short  rounded  cones  weighing 
from  6  to  10  ounces ;  it  also  occurs  in  flat  cir- 
cular cakes.  It  Is  of  a  uniform  consistence,  but 
exhibits,  nevertheless,  under  the  microscope,  small 
agglutinated  tears,  much  less  than  those  of  Smyrna 
opium.  It  has  the  liver-brown  color  of  Egyptian 
opium,  a  vlrose  musty  odor,  and  a  very  bitter  taste, 
and,  like  Egyptian  opium,  softens  in  a  molHt  atmos- 
phere. The  character  of  the  opium  has  undoubtedly 
•  hanged  of  late  years.  The  most  important  local 
varieties  of  Persian  opium  appear  to  be  the  so 
called  Matched  opium,  which  occurs  In  grayish- 
brown  shining  sticks,  wrapped  in  paper,  and 
Ispahan  opium,  of  similar  appearance,  but  of  a  purer 
brown  color.  According  to  the  Investigations  of 
s<  hlndelmelser  (Ap-  Ztg.,  1004,  19)  the  Mesched 
opium,  when  freed  from  moisture,  yields  from  5.9 
to  B\7  per  cent,  of  morphine;  while  Ispahan  opium 
has  in  H  from  11.9  to  19  per  cent,  of  the  alkaloid. 
Ttohaktde  of  the  Persians  is  a  dark  brown,  blackish 
Impure  opium  occurring  in  cakes  prepared  for  smok- 
ling  to  Schindelmeiser  contains  not 
more  than  0.4  per  cent,  of  morphine.  Schlndel- 
states  that  Caucasian  opium  is  largely  adul- 
t.  rated  with  inspissated  fruit  juices,  and  frequently 
contains  less  than  2  per  cent,  of  morphine. 

ordlng  to  Seldler,  in  1903  the  making  of  opium 
in  Persia  was  flourishing,  amounting  to  3000  chests, 
each  containing  60  kilogrammes,  a  year,  but  the  drug 
is  chiefly  consumed  In  Persia  by  the  opium  smokers, 
and  of  that  which  was  exported  in  1903,  90  per 
cent,  is  said  to  have  gone  to  Ilong  Kong  and  10 
per  cent,  to  London  and  Egypt ;  so  that  very  little 
of  the  Persian  opium  finds  its  way  into  the  European 
market,  and  the  last  of  Its  importation  into  the 
United  States  of  which  we  have  knowledge  was 
in  1902.  This  opium  was  in  irregular  parallelo- 
plpedons ;  with  a  fracture  smooth  and  almost  con- 
choldal and  showing  no  signs  of  tears ;  sometimes 
wrapped  in  deep-red  paper,  tied  with  yellow  strings, 
or  in  other  cases  having  a  smooth  oiled  surface. 
According  to  Seidler,  Persian  opium  now  occurs  In 
two  forms,  one  in  irregular  masses  with  rugous 
Irregularly  fissured  surface ;  the  other  in  elongated 
squarish  rods  or  masses,  0.7  to  1  centimeter  in  thick- 
ness, with  a  smooth  surface  and  fracture.  W.  D. 
Howard  examined  a  sample  of  the  Persian  opium 
sent  to  England  as  "  perfectly  pure,"  which  yielded  to 
him  on  analysis,  without  previous  drying — morphine, 
crystallized  from  alcohol,  10.40  per  cent.  ;  codeine,  an- 
hvdrous.  0.29  per  cent. ;  narcotine,  2.50  per  cent. ; 
thebaine.  0.57  per  cent.  ;  cryptopine,  0.09  per  cent. ; 
papaverine  a  trace.  He  is  unable  to  say  whetfier 
ft  contained  any  narceine.  Rosengarten  and  Sona 
(now    Powers- Weightman-Rosengarten    Company)     of 
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that  opium,  in  order  to  enter  the  United  States 
as  opium,  shall  conform  to  the  U.  S.  P. 
standard  and  contain  not  less  than  9  per  cent, 
of  crystallized  morphine.  It  would  perhaps  be 
better  if  this  should  be  raised  to  10  per  cent., 
though  it  is  a  question  whether  shutting  out 
the  weakened  and  cheaper  grades  of  opium  does 
not  injure  the  manufacture  of  morphine  in  the 
United  States,  and  probably  the  present  tariff 
legislation  is  sufficient.  In  China,  opium  is 
prepared  for  smoking  by  mixing  it  with  various 
ingredients  to  give  form  and  flavor.  It  occurs 
as  a  soft  blackish  paste  and  contains  less  than 
9  per  cent,  of  morphine,  but  is  allowed  to  pass 
as  an  extract  through  the  United  States  Custom 
House.  In  the  fiscal  year  ending  June,  1903, 
208,043  pounds  of  this  kind  were  received  into 
America  from  the  Chinese  Empire,  4100  pounds 
from  other  countries.  In  1904,  142,813  pounds 
were  imported  from  the  Chinese  Empire,  none 
from  other  countries.1 

Philadelphia,  formerly  used  large  quantities  of  the 
Persian  opium  in  the  production  of  morphine,  obtain- 
ing from  it  an  average  of  10  per  cent,  of  that  alkaloid. 
In  their  more  recent  analyses  the  drug  has  yielded 
from  10  to  12.8  per  cent,  of  actual  morphine,  the 
codeine  in  percentage  varying  very  greatly  apparently 
with  the  crop  of  the  year ;  in  some  years  the  opium 
contained  no  codeine,  in  others  0.6  per  cent. ;  com- 
monly the  percentage  varies  from  0.3  to  0.4  per  cent. 

V.  MOZAMBIQUE  OPIUM. — The  poppy  culture 
has  been  introduced  into  Mozambique  for  the  pro- 
duction of  opium  for  the  Chinese  market.  A  specimen 
of  the  product  is  said  to  have  yielded  4  per  cent,  of 
morphine,  4.3  per  cent,  of  narcotine,  and  40  per  cent, 
of  moisture.     (P.  J.,  x.  63.) 

VI.  CHINESE  OPIUM.— The  U.  S.  duty  upon 
opium  is  one  dollar  a  pound,  but  the  custom  house 
authorities  view  the  Chinese  variety  as  an  extract, 
and  levy  six  dollars  a  pound.  It  occurs  in  flat, 
oval  cakes,  wrapped  first  in  white  tissue,  then  in 
thin  brown  paper,  labelled  in  Chinese  characters 
with  the  name  of  the  province  and  the  seller.  The 
color  varies  from  dark  brown  to  black  ;  the  fracture 
is  sometimes  granular,  sometimes  smooth  ;  the  odor 
usually  strongly  narcotic. 

"  BOSTON  OPIUM,"  so  called,  was  a  sophisticated 
article. 

The  table  below  exhibits  the  results  obtained  by 
Guibourt  in  the  analysis  of  various  opiums.  (</.  P.  C, 
Janv.,   Fev.   et  Mars,   1862.) 

1  Opium  Smoking. — By  the  various  nations  of  the 
Orient  opium  is  employed  as  an  intoxicant  by  smok- 
ing in  two  ways.  In  Turkey  and  its  neighboring 
countries  it  is  placed  upon  tobacco,  in  a  small  pipe. 
In  the  East  it  is  usually  made  into  a  very  thick, 
almost  plastic,  liquid,  and  a  drop  of  it  is  held  over 
the  flame  of  a  small  oil-lamp,  and  the  resulting  fumes 
inhaled  through  pipes  of  various  forms.  For  an 
elaborate  study  of  the  chemistry  of  the  opiums  used 
for  smoking  in  various  countries,  see  Ap.  Ztg..  1903. 

Moissan  has  found  in  opium  smoke,  morphine, 
pyrrol,  pyridine  with  various  homologues,  acetone, 
and  various  hydropyridine  bases,  all  of  which  are 
physiologically  active.  This  analysis  has  been  con- 
firmed by  Hartwich  and  Simon,  who  believe  that  the 
activity  of  the  opium  smoke  depends  not  so  much 
upon  the  morphine  as  upon  the  other  products  of 
the   destructive   distillation. 


Opium  is  regarded  as  inferior  when  it  has  a 
blackish  color,  a  weak  or  empyreumatic  odor, 
a  sweet  or  slightly  nauseous  and  bitter  taste, 
a  soft,  viscid,  or  greasy  consistence,  a  dull 
fracture,  or  an  irregular,  heterogeneous  tex- 
ture, from  the  intermixture  of  foreign  sub- 
stances. It  should  not  impart  a  deep-brown 
color  to  the  saliva,  nor  leave  a  dark  uniform 
trace  when  drawn  over  paper,  nor  form  with 
water  a  thick  viscid  solution. 

Properties. — Good  opium  has  a  peculiar, 
strong,  narcotic  odor,  and  a  bitter,  somewhat 
acrid  taste.  It  is  officially  described  as  "  in 
irregular,  flattened,  more  or  less  rounded  masses 
of  variable  size,  externally  grayish-brown,  cov- 
ered with  remnants  of  poppy  leaves  and  with 
occasional  fruits  of  a  species  of  Rumex;  more 
or  less  plastic  when  fresh,  but  becoming  hard 
on  keeping;  internally  dark  brown,  somewhat 
lustrous;  odor  strong,  narcotic;  taste  bitter  and 
characteristic."  U.  S.  When  long  chewed  it 
excites  much  irritation  in  the  lips  and  tongue, 
and  may  even  blister  the  mouths  of  those 
unaccustomed  to  its  use.  Its  color  is  reddish 
brown  or  deep  fawn ;  its  texture  compact ;  its 
sp.  gr.  1.336.  When  drawn  over  paper  it 
usually  leaves  an  interrupted  trace  of  a  light- 
brown  color.  It  is  often  soft  in  the  interior 
of  the  mass,  and  in  this  state  is  tenacious;  but 
when  exposed  to  the  air  it  gradually  hardens, 
and  ultimately  becomes  brittle,  breaking  with 
a  shining  fracture,  and  affording,  when  pul- 
verized, a  yellowish-brown  powder,  which  be- 
comes adhesive  upon  a  slight  elevation  of  tem- 
perature. It  readily  inflames  upon  the  applica- 
tion of  a  lighted  taper.  It  yields  its  virtues 
to  water,  alcohol,  and  diluted  acids,  but  not  to 
ether.  To  all  these  menstrua  it  imparts  a  deep- 
brown  color.  Alcohol  dissolves  about  four- 
fifths  of  it.  Pelletier  stated  that  the  proportion 
taken  up  by  water  varies  in  the  specimens.  He 
never  found  the  quantity  of  extract  prepared 
with  cold  water  to  exceed  12  parts  out  of  16. 

Chemical  Constituents. — Much  attention  has 
been  devoted  to  the  chemical  constitution  of 
opium.  It  was  through  the  researches  into  the 
nature  of  this  substance  that  chemists  were  led 
to  the  discovery  of  the  alkaloids,  which  are 
usually  the  active  principles  of  the  plants  in 
which  they  are  found,  and  have  attracted  much 
notice,  and  been  applied  so  advantageously  to 
the  treatment  of  disease.  To  Sertivmer,  an 
apothecary  at  Eimbeck,  in  Germany,  belongs 
the  credit  of  having  opened  this  new  and  most 


Table  showing  percentage  of  morphine  in  varieties  of  opium  {Guibourt). 


Opium. 
Anatolia  (Smyrna) lowest 


Constantinople 

Egyptian 

Persian 
Indian  (Patna) 

French 


Soft. 

Hard. 

lowest    .    .    . 

.     .     .     .    9.60    .     .     . 

....  10.82 

highest  .    .    . 

.     .     .     .  18.24    .     .     . 

....  19.77 

mean     .    .    . 

.     .     .    .  12.40    .     .     . 

.     .     .     .  13.57 

lowest    .    .    . 

.     .     .     .  10.90    .     .     . 

.     .     .     .  13.32 

highest  .    .    . 

.     .     .     .  14.00    .     .     . 

.     .     .     .  15.72 

Dried. 

11.70 

21.46 

14.78 

14.40 

17.00 

lowest 5.19 5.81 

highest 11.45 12.21 

•    •    • 10.52 n.37 

lowest 5.09 5.27 

highest 6.93 7.72 

lowest 14.21 14  83 

highest 21.10 22  88 

mean 16.77 17.69 
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important  field  of  research.  In  the  year  1803 
Derosne  made  known  the  existence  of  a  crystal- 
lizable  substance  which  he  had  discovered  in 
opium,  and  which  he  erroneously  believed  to  be 
the  active  principle.  In  the  following  year 
Seguin  discovered  another  crystallizable  body, 
which  experience  has  proved  to  be  the  true 
narcotic  principle  of  opium,  but  he  did  not 
fully  investigate  its  nature,  and  no  immediate 
practical  advantage  accrued  from  his  excellent 
analysis.  About  the  same  time,  Serturner  was 
engaged  in  a  similar  investigation,  the  results 
of  which,  very  analogous  to  those  obtained  by 
Seguin,  were  published  in  a  German  journal, 
without,  however,  attracting  general  attention. 
In  this  state  the  subject  remained  until  1817, 
when  Serturner  announced  the  existence  of  a 
saline  compound  in  opium,  consisting  of  a 
peculiar  alkaline  principle  united  with  a  peculiar 
acid,  and  clearly  demonstrated  the  precise 
nature  of  a  substance  which,  though  discovered 
both  by  Seguin  and  himself,  had  been  hitherto 
but  vaguely  known.  To  the  alkaloid,  in  which 
he  correctly  conceived  the  narcotic  powers  of 
opium  to  reside,  he  gave  the  name  of  morphium, 
which  has  been  since  changed  to  morphine,  in 
order  to  render  it  eonformable  with  the  titles 
of  the  other  alkaloids.  The  acid  he  called 
meconic,  a  term  derived  from  the  Greek  name, 
of  the  poppy.  The  correctness  of  the  state- 
ments of  Sertiirner  was  confirmed  by  Robiquet, 
who  also  satisfactorily  demonstrated  that  the 
substance  obtained  by  Derosne  and  called  by 
him  the  salt  of  opium  was  a  principle  altogether 
distinct  from  morphine,  though  supposed  to 
possess  considerable  influence  over  the  system. 
In  the  belief  in  its  narcotic  powers,  Robiquet 
denominated  it  narcotine,  a  title  which  it  still 
retains.  A  number  of  other  alkaloids  have 
since  been  discovered  in  opium,  although  most 
of  these  are  in  very  limited  amount,  and  the 
existence  of  some  is  not  quite  definitely  estab- 
lished. According  to  the  views  of  its  constitu- 
tion at  present  accepted,  it  contains:  1.  Mor- 
phine, C17H19NO3;  2.  Codeine,  CiaHaiNOs;  .1. 
Thebaine,  C19H21NO3;  4.  Papaverine,  CaoHai 
NO4;  5.  Meconidine,  C21H23NO4;  6.  Codamine, 
C20H26NO4;  7.  Laudanidine,  CaoIIasNCU;  8. 
Laudanine,  C20H26NO4;  9.  Laudanosine,  Cai 
H27NO4;  10.  Lanthopine,  C23H36NO4;  11.  Pro- 
1 opine,  C20H19NO6;  12.  Cryptopine,  C2iHsa 
NOs;  13.  Bhceadine,  C2iH2iNOe;  14.  Narcotine, 
C22H23NO7;  15.  Oxy narcotine,  C22H23NO8;  16. 
Narceine,  C23H29NO9;  17.  Pseudomorphine,  C34 
H36N2O6;  18.  Gnoscopine,  C22H23NO7;  19. 
Xanthaline,  C37H36N2O9;  20.  Tritopine,  C41 
H64N2O7;  21.  Hydrocotarnine,  C12H16NO3.  In 
addition  to  the  above  list,  Deuteropine,  Opia- 
nine,  Papaverosine,  and  Porphyroxine  are  pos- 
sible alkaloids  that  have  been  announced,  but 
not  sufficiently  established  as  yet.  Still  others, 
like  Apomorphine  (see  p.  159),  can  be  pro- 
duced from  those  existing  in  the  opium.  At 
least  two  acids  occur  in  opium  combined  with 
these  bases, — meconic  acid,  C7H4O7,  and  lactic 
acid,  C3H6O3.     This  latter,  supposed  by  T.  and 


H.  Smith  to  be  a  peculiar  variety  of  lactic  acid, 
and  named  by  them  ihebolactic  acid,  was  ascer- 
tained by  Stenhouse  to  be  the  ordinary  variety. 
Sulphuric  acid  is  found  in  the  ash  along  with 
the  bases  calcium,  magnesium,  and  potassium. 
Opium  also  contains  mucilage,  pectic  matter, 
and  a  glucose  sugar.  The  wax  gathered  from 
the  refuse  of  opium  yielded  Hesse  cerotyl  pal- 
mitate  and  cerotate.  Three  neutral  principles 
have,  moreover,  been  extracted  from  opium, — 
meconin  (opianyl),  C10H10O4,  meconoisin,  Ca 
H10O2,  and  opionin,  which,  according  to  Hesse, 
is  contained  in  small  quantities  in  Smyrna 
opium.  The  first  of  these  forms  prisms  which 
fuse  under  water  at  77°  C.,  or  per  se  at  110°  C., 
and  boil  at  155°  C. ;  the  second  melts  at  88°  C, 
and  the  third  at  227°  C.  None  of  these  neutral 
principles  contain  nitrogen.  All  the  organic 
bases  of  opium  polarize  to  the  left.  (Bouchar- 
dat  and  Boudet,  /.  P.  C,  3e  ser.,  xxiii.  294.  )1 

Of  the  principles  above  mentioned,  morphine 
is  by  far  the  most  important.  It  is  generally 
admitted  to  exist  in  opium  united  with  meconic 
arid  in  the  state  of  meconate,  and  to  a  certain 
extent  also  as  a  sulphate,  although  A.  R.  L. 
Dohme  (.1.  J.  P.,  1801,  p.  168)  believes  that  the 
results  of  a  dialysis  of  opium  show  that  the 
morphine  is  combined  with  sulphuric  acid  alone.2 

CODAMINE.— Codamiva, CzollvsNlU,  is  isomeric 
with  laudanine,  but  is  readily  distinguished 
from  it  by  the  effect  of  ferric  chloride  and 
nitric  acid,  both  of  which  color  it  deep  green. 
According  to  Allen,  codamine  ,'ilso  gives  a  dark 
green  coloration  with  sulphuric  acid  and,  in 
(he  presence  of  a  minute  quantity  of  ferric 
chloride,  a  greenish  blue.  It  is  in  anhydrous 
crystals.  It  can  be  purified  by  taking  advan- 
tage of  the  feeble  solubility  of  its  iodide. 
Having  decomposed  this  salt  by  ammonia,  dis- 
solve the  precipitate  in  ether,  wash  the  ethereal 
solution  with  solution  of  sodium  bicarbonate, 
then  filter  through  animal  charcoal.  By  evap- 
oration the  liquid  deposits  the  alkaloid  in 
beautiful  colorless  crystals.  Codamine  crystal- 
lizes also  from  petroleum  benzin ;  but  thus  ob- 
tained it  melts  at  126°  C.  (258.8°  P.),  while 
that  procured  through  ether  melts  at  about  120° 
C.  (248°  P.).  The  acid  iodide,  tartrate,  and 
oxalate  are  crysfallizable. 

Codeine. — Codeina,  C18H21NO3  (or  C17H17 
NO(OH).OCH3),  was  discovered  in  1832  by 
Robiquet  in  morphine  hydrochloride  prepared 
according  to  the  process  of  Gregory,  and  was 
prepared  synthetically  by  Grimaux  by  the 
action  of  methyl  iodide  and  sodium  hydroxide 
upon  morphine,  thus  proving  its  chemical  char- 

1  Lahens  of  Toulouse,  found  glucose  in  a  tincture 
of  poppy  capsules,  and  In  all  the  commercial  varie- 
ties of  opium,  in  proportions  varying  from  3  to  14.5 
per  cent.  Its  presence  in  opium  is  therefore  not  a 
proof    of    sophistication.      (J.    P.    C,    Oct.    1854,    p. 

^Proportionate  quantity  of  the  more  important  con- 
stituents of  Opium. — Smith  of  Edinburgh  obtained 
from  100  parts  of  fine  opium  10  parts  of  mor- 
phine 6  of  narcotine,  0.15  of  thebaine.  1  of  papa- 
verine 0  3  of  codeine,  0.02  of  narceine.  0.01  of 
meconin  4  of  meconic  acid,  and  1.25  of  thebolactlc 
acid.     (P.   J-.  Oct.    1865,    p.   183.) 
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acter  as  a  morphine  methyl-ether  (Allen).  It  ex- 
ists in  opium  combined  like  morphine  with  me- 
conic  acid,  and  is  extracted  along  with  that  alka- 
loid in  the  preparation  of  the  hydrochloride. 
( See  Morphina.)  When  the  solution  of  the  mixed 
morphine  and  codeine  hydrochlorides  is  treated 
with  ammonia,  the  former  alkaloid  is  precipi- 
tated, and  the  codeine,  remaining  in  solution, 
may  be  obtained  by  evaporation  and  crystalliza- 
tion. It  may  be  purified  by  treating  the  crys- 
tals with  hot  ether,  which  dissolves  them,  and 
yields  the  codeine  in  colorless  crystals  by  spon- 
taneous evaporation.  This  alkaloid  and  its 
phosphate  and  sulphate  are  now  official.  (See 
Codeina.)  For  a  paper  on  the  determination 
of  codeine  in  opium  by  Chas.  E.  Caspari  see 
Proc.  A.  Ph.  A.,  1904,  386. 

Cryptopine.  Cryptopina,  C21H23NO5. — The 
discovery  of  this  alkaloid  was  announced  by 
T.  and  H.  Smith  of  Edinburgh,  in  P.  J.,  1867, 
p.  595.  They  obtained  it  from  the  weak 
alcoholic  washings  of  crude  morphine  after  pre- 
cipitation, by  first  neutralizing  the  liquid  with 
diluted  sulphuric  acid,  and  then,  after  recov- 
ering the  alcohol  by  distillation,  and  washing 
out  the  still,  copiously,  with  hot  water,  by  pre- 
cipitating the  mixed  liquor  of  the  still  and  the 
washings  by  milk  of  lime  in  large  excess.  The 
liquid  is  then  filtered  off,  and  the  pitch-like 
precipitate,  having  been  thoroughly  washed,  is 
boiled  with  alcohol  in  large  quantity,  the  solu- 
tion filtered,  and  the  alcohol  distilled  off.  The 
pitchy  substance  which  remains  in  the  retort, 
and  which  consists  mainly  of  thebaine,  is  sepa- 
rated from  the  supernatant  aqueous  liquid,  and 
heated  to  ebullition  with  enough  alcohol  to  dis- 
solve it.  The  solution,  having  been  put  aside, 
will  be  found  in  a  day  to  have  set  into  a  mass 
of  crystals,  which  consist  of  crystallized  the- 
baine. This  mass  is  now  strongly  pressed  in  a 
cloth,  and  the  residuary  cake  powdered  and  dis- 
solved in  diluted  hydrochloric  acid,  care  being 
taken  that  the  acid  is  not  in  excess.  The  fil- 
tered liquid  is  evaporated  and  crystallized,  and 
the  process  of  evaporation  and  crystallization 
repeated,  so  as  to  separate  all  the  thebaine 
hydrochloride.  If  now  the  mother  waters  are 
set  aside,  the  cryptopine  hydrochloride  will  in 
the  course  of  some  weeks  crystallize  out  of 
them,  but  mixed  with  crystallized  thebaine 
hydrochloride;  the  separation  of  the  two  is 
extremely  difficult.  But  as  the  crystals  of  the 
two  alkaloids  are  very  different,  those  of  the- 
baine being  hard  and  strong,  those  of  crypto- 
pine soft  and  generally  tufted,  by  careful  man- 
agement, and  by  repeating  the  crystallization 
many  times,  so  as  to  get  rid  of  most  of  the 
thebaine,  the  cryptopine  hydrochloride  may  be 
seen  forming  on  the  surface  of  the  harder  salt 
in  the  solution.  The  mother  liquors  now  being 
poured  off,  and  allowed  to  evaporate  spon- 
taneously, the  whole  at  length  sets  into  a  soft 
mass,  which,  being  pressed  in  a  cloth,  is  found 
to  consist  of  almost  pure  cryptopine  hydro- 
chloride. To  obtain  the  pure  alkaloid,  it  is  pre- 
cipitated from  solution  of  the  hydrochloride  by 


ammonia,  washed,  dried,  and  finally  washed 
with  ether  or  alcohol,  which  readily  dissolves 
thebaine,  but  has  little  effect  on  cryptopine.  It 
may  be  obtained  in  a  crystallized  state  by  boil- 
ing it  with  a  large  quantity  of  alcohol,  which, 
on  cooling,  will  slowly  deposit  the  alkaloid  in 
crystals.  The  quantity  in  opium  is  extremely 
small. 

Cryptopine  is  without  color  or  odor,  and  its 
salts,  though  at  first  bitter  to  the  taste,  after- 
ward cause  a  sense  of  coolness  in  the  mouth, 
like  that  produced  by  peppermint.  It  melts  at 
217°  C,  and,  on  cooling,  crystallizes  in  radiated 
forms  at  171°  C,  and,  heated  to  redness,  is  de- 
composed, blackening  and  giving  forth  aqueous 
vapors,  but  without  properly  subliming.  It  is 
insoluble  in  water  and  in  ether,  very  sparingly 
soluble  in  alcohol,  requiring  1265  parts  of  that 
liquid  when  cold  to  dissolve  it.  Chloroform  dis- 
solves it  almost  as  freely  as  narcotine.  Oil  of 
turpentine  and  benzene  do  not  appear  to  dis- 
solve it.  It  has  very  strong  alkaline  powers, 
and  forms  crystallizable  salts  with  the  acids, 
which  are  distinguishable  from  all  the  other 
salts  of  the  opium  alkaloids  by  a  strong  ten- 
dency to  gelatinize.  If  the  hydrochloride  is 
dissolved  in  about  30  parts  of  hot  water,  and 
set  aside,  instead  of  crystallizing,  it  forms  a 
jelly  closely  resembling  that  of  pure  gelatin. 
From  all  the  constituents  of  opium,  except  the 
stronger  alkaloids,  morphine,  codeine,  and  the- 
baine, it  is  distinguished  by  its  strong  alkaline 
properties,  as  it  neutralizes  the  strongest  acids. 
From  morphine  it  is  distinguished  by  its  very 
sparing  solubility  in  alcohol,  and  from  codeine 
and  thebaine  by  its  total  insolubility  in  ether. 
It  differs  also  in  the  effect  of  strong  sulphuric 
acid,  which  produces  a  blue  color  with  the 
minutest  quantity  of  cryptopine,  a  blood  red 
with  thebaine,  and  none  with  morphine  or 
codeine.  The  tendency  of  its  salts  to  gelatinize 
is  another  distinguishing  property  of  crypto- 
pine. 

Deuteropine,  C20H21NO3,  according  to  Al- 
len, is  an  alleged  homologue  of  protopine  and 
cryptopine.     It  requires  further  examination. 

Gnoscopine,  C22H23NO7,  was  found  by  T. 
and  H.  Smith  in  1878.  They  first  gave  to  it  the 
formula  C34H36N2O11,  but  in  a  later  communi- 
cation (P.  J.,  1893,  1794)  gave  it  the  simpler 
formula  which  makes  it  an  isomer  of  narcotine. 
It  is  crystallizable,  melts  at  233°  C.  (451.4°  F.), 
with  partial  decomposition,  is  soluble  in  chloro- 
form and  carbon  disulphide,  slightly  so  in  ben- 
zene, not  in  ether.  The  salts  have  an  acid 
reaction. 

Hydrocotarnine. — Hydrocotarnina,  C12H15 
NO3,  is  obtained  from  the  mother  waters  of  the- 
baine, after  the  removal  of  cryptopine  and  pro- 
topine with  warm  petroleum  benzin.  by  precipi- 
tation with  ammonia ;  laudanosine,  which  is  also 
precipitated,  is  removed  by  treatment  of  the 
benzin  solution  with  sodium  bicarbonate.  The 
hydrocotarnine  is  retained  in  solution  by  the 
benzin,  from  which  the  laudanosine  has  been 
deposited   on   cooling.    Hydrochloric   acid   gas 
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being  made  to  pass  through  this  solution,  hy- 
drocotarnine  hydrochloride  crystallizes  out. 
This  alkaloid,  as  the  name  indicates,  can  be 
formed  from  eotarnine,  by  the  action  of  zinc 
and  hydrochloric  acid.  It  also  seems  to  result 
from  the  decomposition  of  narcotine.  (See  Nar- 
cotine.)  If  the  latter  be  made  to  boil  some 
time  with  baryta  water,  a  portion  of  it  will  be 
decomposed,  giving  rise  to  a  crystallizable  sub- 
stance soluble  in  ether,  which  appears  to  be 
identical  with  hydrocotarnine.  This  alkaloid  is 
very  soluble  in  alcohol,  acetone,  chloroform, 
benzin,  and  ether.  It  melts  at  50°  C.  (122° 
F.),  and  loses  at  57°  C.  the  half  molecule  of 
water  with  which  it  crystallizes.  Sulphuric 
acid  dissolves  it,  coloring  it  yellow  in  the  cold, 
and  crimson  red  if  heated.  Nitric  acid  colors 
it  yellow;  ferric  chloride  does  not  affect  its 
color.  It  has  been  physiologically  studied  by 
Stockman  and  Dott  (B.  M.  J.,  Jan.  1891),  who 
find  that  it  produces  in  the  lower  animals  symp- 
toms similar  to  those  caused  by  narcotine. 

Lanthopine. — Lanthopina,  C23II25NO4,  dif- 
fers from  pseudomorphine  in  not  becoming  blue 
with  ferric  chloride,  and  in  giving,  when  en- 
tirely pure,  with  sulphuric  and  nitric  acids, 
colorless  solutions.  It  forms  colorless  micro- 
scopic prisms,  which  fuse  at  about  200°  C.  Its 
acid  oxalate  and  tartrate  arc  crystallizable. 
The  alkaloid  is  crvstalli/.ahlc.  docs  not  have  an 
alkaline  reaction,  is  sparingly  soluble  in  hot  or 
cold  alcohol,  ether,  or  benzene,  but  readily 
soluble  in  chloroform.1      According  to  Allen  it 

1 0.  Ilesse  obtained  most  of  the  alkaloids  an- 
nounced by  him  from  tbe  black  mother  liquor*  left 
behind  in  the  process  fur  procuring  morphine  hydro- 
chloride, first  employed  by  Gregory,  ana  adopted  by 
the  Rrltlsh  Pharmacopoeia.  This  liquor,  diluted  with 
an  equal  volume  of  water,  was  precipitated  by  an 
excess  of  ammonia  ;  the  clear  liquid  was  exhausted 
with  ether,  and  this  treated  as  described  in  .inn. 
Ch.  Ph.,  clxxx.  47.  i  /'.  ./.,  Jan.  1872,  p.  540.)  The 
method  In  which  these  alkaloids  were  first  separated 
from  opium  by  Hesse  was  as  follows :  An  aqueous 
Infusion  Is  prepared,  and  precipitated  by  sodium 
hydroxide  or  lime  water  in  excess.  In  the  liquid, 
a  substance  is  retained,  which  may  be  extracted  by 
ether,  and  one  of  the  characteristics  of  which  is 
that  it  yields  with  sulphuric  acid  a  purple  color. 
This  appears  to  be  the  porphyroxine  of  Merck.  This 
Hesse  found  to  be  a  mixture  of  several  alkaloids, 
which  he  separated  In  the  following  manner.  The 
liquid  above  referred  to  as  containing  the  coloring 
matter  is  well  shaken  with  ether ;  this,  being  sepa- 
rated, is  acidulated  with  acetic  acid,  and  the  impure 
acetates  are  obtained  by  evaporating  off  the  ether. 
The  residue  is  mixed  gradually  with  a  diluted  alka- 
line solution,  and  agitated  so  as  to  cause  the  resin 
which  separates  to  form  a  mass.  After  twenty-four 
hours,  the  precipitate  is  separated ;  the  liquid  con- 
taining the  alkaloids  is  mixed  with  hydrochloric 
acid  in  slight  excess,  and  the  alkaloids  are  then  pre- 
cipitated with  ammonia.  The  whole  is  now  shaken 
with  chloroform,  acetic  acid  is  added  in  slight  excess, 
the  chloroform  is  evaporated,  and  the  residue  is 
neutralized  with  ammonia.  The  precipitate  produced 
is  reddish-colored,  and,  though  at  first  resinoid.  soon 
crystallizes.  This,  which  consists  of  impure  lan- 
thopine, is  separated  by  filtration,  and  the  filtered 
liquid,  after  twenty-four  hours,  is  mixed  with  sodium 
hydroxide,  in  quantity  but  little  more  than  necessary 
to  decompose  the  ammonia  salts  in  solution.  It 
is  then  shaken  repeatedly  with  ether  to  separate 
codeine,  which  renders  it  turbid.  This  alkaloid  is 
separated  more  readily  by  ether  than  the  other  alka- 
loids present,  meconidine,  codamlne.  laudanine.  and 
another  which  the  author  designated  by  the  letter  x. 
Ether  does  not  extract  the  last-mentioned  bases  from 
the  solution  containing  fixed  alkali  until  after  am- 
monium chloride  has  been  mixed  with  it.     When  the 


is  obtained  from  the  mother  liquor,  left  from 
the  preparation  of  morphine  by  the  Robertson- 
Gregory  process.  It  is  a  weak  base,  and  is 
colored  orange  red  by  nitric  acid,  and  pale 
violet  by  sulphuric  acid,  the  latter  color  chang- 
ing to  a  dark  brown  on  heating. 

Latjdanidine,  C20H25NO4,  was  discovered  by 
Hesse  in  1891.     It  closely  resembles  laudanine. 

Laudanine. — Laudanina,  C20H25NO4,  as  first 
prepared,  is  mixed  with  cryptopine,  from  which 
it  is  separated  by  dissolving  it  in  acetic  acid, 
and  adding  a  slight  excess  of  diluted  solution  of 
sodium  hydroxide,  by  which  the  crypt  opine  is 
entirely  precipitated.  The  liquid  being  filtered, 
and  treated  with  ammonium  chloride,  lets  fall 
the  laudanine,  which  soon  assumes  the  crystal- 
line form.  The  acetate,  with  the  addition  of 
potassium  iodide,  gives  rise  to  laudanine  hy- 
driodide,  from  which  ammonia  separates  the 
base  perfectly  pure.  It  crystallizes  from  its 
solution  in  boiling  alcohol  in  transparent  gran- 
ules or  hexagonal  prisms  melting  at  166  C. 
It  is  lasvo-rotatory,  tasteless,  and  poisonous, 
the  hydrochloride  resembling  strychnine  in  its 
effects.  It  is  dissolved  at  18°  C.  (64.4°  F.)  by 
(H7  parts  of  ether.  Sulphuric  acid  gives  with 
it  characteristic  reactions.  When  pure,  at  com- 
mon temperatures  it  assumes  a  pale  rose  color, 
and  at  ISO0  C.  (302°  P.)  a  reddish  violet. 
When  ferrk  oxide  is  added,  it  exhibits  the  same 

changes,  but  with  much  greater  intensity.  Lau- 
danine is  an  energetic  base,  and  with  potassium 
hydroxide  forms  a  crystallizable  compound. 
Its  salts,  except  the  neutral  sulphate1,  oxalate, 
and  tail  rale,  are  crystallizable. 

Laimianosink. — Laudanosina,  C21II27NO4,  ex- 
ists in  the  mother  waters  of  tliehaine,  with  cryp- 
topine and  protopine.  The  thebaine  having 
been  precipitated  by  tartaric,  acid,  the  mother 

water  is  neutralized  by  ammonia,  and  sodium 
bicarbonate  is  added.  A  Her  eight  days'  rest, 
a  blackish  mass  separates.  The  limpid  liquid 
with  an  excess  of  ammonia  yields  a  copious 
precipitate,  which,  agitated  with  heated  petro- 
leum benzin,  gives  to  that  liquid  a  mixture  of 
several  alkaloids.  The  benzin  solution,  upon 
cooling  to  40°  C.  (104°  F.),  deposits  the 
cryptopine  and  protopine.  On  agitation  anew 
with  heated  sodium  bicarbonate  and  subsequent 
complete  refrigeration,  the  laudanosine  crystal- 
lizes. It  is  entirely  purified  by  ether,  which 
dissolves  it  abundantly,  and  its  hydriodide  is 
but  slightly  soluble  in  water.  It  is  itself  in- 
soluble  in   water  and   the    alkalies,   but   it   is 

ethereal  solution  is  allowed  to  evaporate  very  slowly, 
laudanine  first  crystallizes,  the  other  three  bases  re- 
maining as  an  almost  amorphous  mass  when  the  ether 
has  all  escaped.  But  if,  before  the  ether  has  entirely 
evaporated,  tbe  liquid  be  mixed  with  solution  of 
sodium  bicarbonate,  crystals  of  codamlne  will  be 
deposited  as  the  ether  further  evaporates.  If  the 
mother  liquor,  from  which  the  two  alkaloids  have 
been  separated,  is  now  treated  with  acetic  acid  and 
sodium  chloride,  meconidine  hydrochlorule  is  pre- 
cipitated, the  base  x  remaining  in  solution.  The 
latter  is  quite  separated  from  meconidine  by  repeat- 
edly dissolving  the  hydrochloride  in  water,  shaking 
it  with  sodium  bicarbonate  and  ether,  and  then 
evaporating  off  the  ether.  (P.  J.,  Sept.  1870,  p. 
205.) 
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soluble  in  alcohol,  acetone,  and  chloroform.  It 
melts  at  89°  C.  (192.2°  F.),  and  is  decomposed 
at  110°  C.  (230°  F.).  Ferric  chloride  does  not 
color  it.  Sulphuric  acid  gives  it  a  rose  color  in 
the  cold,  and  violet  when  heated.  Nitric  acid 
transforms  it  into  a  nitro-base.  The  crystals 
are  anhydrous.  It  forms  crystallizable  salts, 
which  are  soluble  and  bitter. 

Mecoxidine,  C21H23NO4,  was  discovered  by 
Hesse  in  1870.  It  is  brownish  yellow,  amor- 
phous, alkaline,  melts  at  58°  C.  (136.4°  F.), 
and  is  not  stable,  the  salts  also  being  easily 
altered.  It  is  easily  soluble  in  alcohol,  ether, 
benzene,  chloroform,  and  acetone.  It  is  dis- 
solved by  sulphuric  acid  with  an  olive-green 
color,  and  by  nitric  acid  with  an  orange-red. 

Morphine,  C17H19NO3  +  H2O,  and  its  prepa- 
rations are  treated  under  another  head.  (See 
Morphina.) 

Narceine,1  Nareeina,  C23H29NO9,2  discovered 
by  Pelletier  in  1832,  is  in  white,  silky  crystals, 
inodorous,  of  a  bitter  taste,  the  fusing  point 
of  which  was  given  as  145.2°  C.  (291.6°  F.) 
according  to  Hesse,  and  as  92°  C.  according  to 
Pelletier.  E.  Merck  has  shown,  however  (Chem. 
Ztg.,  1889,  p.  525),  that  the  ordinary  com- 
mercial alkaloid  of  English  manufacture  melts 
between  150°  and  160°  C,  and  the  pure  base 
at  170°  to  171°  C.  Out  of  water  at  60°  C.  it 
crystallizes  with  2  molecules  of  water,  which  it 
loses  at  100°  C,  and  at  140°  C.  another  molecule 
of  water  escapes,  leaving  in  the  fused  residue 
a  mixture  of  bases.  Soluble  in  375  parts  of 
cold  and  220  of  boiling  water,  soluble  also  in 
alcohol,  and  insoluble  in  ether.  It  forms  a 
bluish  compound  with  iodine,  the  color  of  which 
is  destroyed  by  heat  and  the  alkalies.  Besides, 
according  to  Stein,  the  blue  color  is  not  pro- 
duced when  there  is  too  much  of  the  iodine 
present,  which  then  causes  a  brown  color  with 
narceine,  the  blue  color  appearing,  under  such 
circumstances,  only  when  the  excess  of  iodine 
is  saturated  by  ammonia.  (J.  P.  C,  Janv.  1872, 
p.  59.)  It  is  rendered  blue  by  the  action  of 
mineral  acids  so  far  diluted  as  not  to  decom- 
pose it,  but  does  not,  like  morphine,  become 
blue  by  the  action  of  ferric  salts,  nor  red  by 
that  of  nitric  acid.  According  to  P.  C.  Plugge, 
if  a  trace  of  narceine  be  covered  in  a  porcelain 
dish  with  diluted  sulphuric  acid,  no  change  will 
be  observable;  but  if  the  dish  be  heated  on  the 
water  bath,  a  blue  color  will  be  developed  as 
soon  as  the  acid  has  become  sufficiently  con- 
centrated; this  by  prolonged  heating  will  pass 
to  cherry-red.  If  to  this  red  liquid,  after 
cooling,  a  trace  of  nitric  acid  or  of  potassium 
nitrite  be  added,  blue-violet  streaks  will  be  pro- 
duced. (A.  Pharm.,  1887,  p.  425.)  It  is  dis- 
solved by  the   acids,  but  was  thought  not   to 


1  Aponarceine,  C2.-,H27NOs.  a  patented  derivative,  is 
made  by  heating  narceine  with  a  concentrated  alkali 
hydroxide  solution,  dissolving  the  alkaline  salt  pro- 
duced, in  alcohol,  and  treating  this  solution  with 
an  alcoholic  solution  of  an  acid. 

s  Freund  and  Frankforter  believe  that  this  for- 
mula of  Anderson's  should  be  modified  to  C23H27NO8. 
(Ann.  Ph.  Ch.,  1893.  20.) 


neutralize  them,  and,  though  at  first  considered 
alkaline  by  Pelletier,  was  afterwards  ranked 
with  indifferent  bodies.  At  present,  however, 
its  alkaloidal  character  is  admitted;  it  unites 
with  sulphuric  acid  to  form  a  crystallizable 
sulphate.  (J.  P.  C,  Avril,  1864,  p.  367.) 
Dragendorff  announced  that  solution  of  nar- 
ceine gives  a  crystalline  precipitate  with  the 
double  zinc  and  potassium  iodide.  This  reac- 
tion may  be  employed  with  iodine  as  a  test  of 
narceine.  If  a  solution  of  this  salt,  with  a  little 
iodized  water,  be  added  to  solutions  of  narceine, 
and  the  mixture  then  agitated  with  ether  to  re- 
move the  iodine  in  excess,  a  solution  containing 
a  very  small  quantity  of  narceine  will  dis- 
tinctly assume  a  blue  color.  The  other  alka- 
loids of  opium  are  destitute  of  this  property. 
(J.  P.  C,  Avril,  1870,  p.  346.)  Pelletier  ob- 
tained it  in  the  course  of  his  analysis  of  opium. 
Having  formed  an  aqueous  extract  of  opium, 
he  treated  it  with  distilled  water,  precipitated 
the  morphine  by  ammonia,  concentrated  the 
solution,  filtered  it,  threw  down  the  meconic 
acid  by  baryta  water,  separated  the  excess  of 
baryta  by  ammonium  carbonate,  drove  off  the 
excess  of  the  ammoniacal  salt  by  heat,  evap- 
orated the  liquor  to  the  consistence  of  syrup, 
set  it  aside  till  a  pulpy  matter  formed  con- 
taining crystals,  separated  and  expressed  this 
pulpy  matter,  then  treated  it  with  alcohol,  and 
concentrated  the  alcoholic  solution.  This,  on 
cooling,  deposited  crystals  of  narceine,  which 
were  easily  purified  by  repeated  solution  and 
crystallization.  Meconin,  which  often  crystal- 
lizes with  it,  may  be  separated  by  the  agency  of 
ether.  The  discordancy  of  the  statements  of 
physiologists  and  clinicians  concerning  the 
action  of  narceine  can  only  be  explained  by  the 
presence  of  impurities  in  the  specimens  used. 
The  pure  alkaloid  would  seem  to  be  very  feeble 
in  its  influence,  Mitchell  having  taken  five  grains 
without  any  other  effect  than  causing  some 
headache.  The  narceine  of  commerce  has  been 
used  in  doses  of  one-third  to  three-fourths  of 
a  grain  (0.021  to  0.048  Gm.)  as  a  mild  narcotic, 
probably  acting  through  contaminating  mor- 
phine. 

Narcotine.  Narcotina,  C22H23XO. — It  ex- 
ists in  opium,  chiefly,  at  least,  in  the  free  state, 
and  is  left  behind  in  considerable  quantity  when 
the  drug  is  macerated  with  water.  It  is  white, 
tasteless,  and  inodorous,  and  crystallizes  in 
silky  flexible  needles,  usually  larger  than  the 
crystals  of  morphine,  fusible  at  176°  C.  (319° 
F.),  and  decomposes  at  higher  temperature  with 
evolution  of  ammonia.  Heated  to  220°  C,  the 
residue  which  remains  is  Jiemipinie  acid,  C10 
H10O6,  insoluble  in  cold  water,  soluble  in  400 
parts  of  boiling  water,  in  100  parts  of  cold  and 
24  of  boiling  alcohol,  which  deposits  it  upon 
cooling,  and  very  soluble  in  ether.  The  fixed 
and  volatile  oils,  and  the  diluted  acids,  also  dis- 
solve it;  and  it  has  been  found  to  be  soluble 
in  the  volatile  oil  of  turpentine,  which,  aided 
by  heat,  will  extract  it  from  opium,  and  yield 
it  in   crystals   by   evaporation.    (J.   P.  C,    4e 
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ser.,  ii.  156.)  As  it  exerts  no  alkaline  reaction 
upon  vegetable  colors,  and  does  not  prevent  the 
acids  from  reddening  litmus  paper,  there  would 
appear  to  be  some  reason  for  denying  it  the 
rank  of  an  alkaloid.  But  it  unites  with  some 
of  the  acids,  forming  definite  compounds,  which 
may  be  procured  in  a  separate  state;  and 
Robiquet  obtained  narcotine  sulphate  and  hy- 
drochloride well  crystallized.  (J.  P.  C,  xvii. 
639,  and  xix.  59.)  Hence  it  is  now  generally 
considered  as  a  weak  base,  and  perhaps  this 
view  of  it  is  the  most  convenient.  It  must  be 
admitted,  however,  to  have  a  very  feeble  neu- 
tralizing power.  With  acetic  acid  it  does  not 
appear  to  form  a  permanent  combination,  for, 
though  dissolved  by  cold  acetic  acid,  it  is  sepa- 
rated by  heating  the  solution.  It  is  decomi 
by  long  boiling,  or  by  heating  with  nitric  acid, 
into  cotarnine,  C12H13NO3,  and  meconin,  C10 
H10O4,  and  by  heating  with  water  to  100°  C.  in 
sealed  tubes,  into  hydrocot amine,  OiallisNOs, 
and  opianic  acid,  CioIIioOe.  while,  on  the  other 
hand,  the  action  of  nascent  hydrogen  (from 
zinc  and  hydrochloric  acid)  converts  it  into 
hydrocotarninc  and  meconin,  and  that  of  oxidiz- 
ing airents  into  cotarnine  and  opianic  acid.  It 
may  be  distinguished  from  morphine  by  its  in- 
sipidity, by  its  solubility  in  ether  and  insolu- 
bility in  alkaline  solutions,  by  not  affecting 
vegetable  colors,  by  assuming  a  yellowish  in- 
stead of  a  blood-red  color  under  the  action  of 
strong  nitric  acid,  by  not  decomposing  iodic 
acid,  and  by  not  producing  a  blue  color  with 
ferric  salts.  It  is,  however,  reddened  by  a  mix- 
ture of  nitric  and  sulphuric  acids.  Hence,  if 
to  a  mixture  of  it  with  strong  sulphuric  acid  a 
small  piece  of  potassium  nitrate  is  added,  a 
deep  blood-red  color  is  produced;  while  mor- 
phine, under  the  same  circumstances,  yields  a 
brownish  or  olive  green  color.  It  gives  a  <rr<  asy 
stain  to  paper  when  heated  upon  it  over  a  candle. 
Distilled  with  potassium  hydroxide,  or  simply 
by  heating  to  250°  C,  it  yields  trimethylamine, 
N(CHs)s.  Heated  with  strong  hydrochloric 
acid,  it  loses  two  groups,  CHa,  and  with  con- 
centrated hydriodic  acid  a  third,  CHa,  so  that 
the  existence  of  three  methyl  groups  (CHa)  in 
narcotine  have  been  established.  Water  ex- 
tracts narcotine  partially  from  opium,  in  con- 
sequence of  the  acid  which  the  latter  contains, 
either  free  or  combined  with  the  narcotine.  It 
is  usually  obtained  mixed  with  morphine  in  the 
processes  for  procuring  that  principle,  and  may 
be  separated  by  the  action  of  ether,  which  dis- 
solves it  without  affecting  the  morphine,  and 
yields  it  upon  evaporation.  It  may  also  be  ob- 
tained by  digesting  opium  in  ether,  and  slowly 
evaporating  the  ethereal  solution,  which  de- 
posits crystals  of  narcotine.  It  is  said  that 
the  same  result  may  be  obtained  by  using  the 
oil  of  turpentine  as  the  menstruum,  first  heating 
it  with  opium,  and  then  evaporating  the  solu- 
tion. Another  mode  of  procuring  it  is  to  treat 
opium,  exhausted  by  previous  maceration  in 
water,  with  diluted  acetic  acid,  filter  the  solu- 
tion,  precipitate  by   an   alkali,   wash  the   pre- 


cipitate with  water,  and  purify  it  by  solution 
in  boiling  alcohol,  from  which  it  crystallizes  as 
the  liquid  cools.  Should  it  still  be  impure,  the 
solution  in  alcohol  and  crystallization  may  be 
repeated.  The  proportion  of  narcotine  in 
opium  *  varies  extremely  in  the  different  varie- 
ties, and  in  different  specimens  of  the  same 
variety.  Thus,  in  Smyrna  opium  it  has  been 
found  by  different  observers,  in  quantities  vary- 
ing from  1.30  to  nearly  11  per  cent.  Though 
narcotine  itself  is  tasteless,  its  salts  are  very 
bitter,  even  more  so  than  those  of  morphine. 
(Berzelius.)  Their  solution  reddens  litmus,  and 
yields  precipitates  with  the  alkalies  and  in- 
fusion of  galls.2 

Different  opinions  have  been  advanced  rela- 
tive to  the  action  of  narcotine  on  the  system. 
Derosne  believed  it  to  be  the  active  principle 
of  opium ;  though  upon  experimenting  with  it 
he  obtained  effects  but  little  stronger  than  those 
produced  by  an  equal  dose  of  opium  itself. 
Others  found  it  possessed  different  degrees  of 
narcotic  properties,  and  the  results  of  various 
experiments  which  led  to  the  conclusion  may  be 
■CCD  in  former  editions  of  this  work.  But  a 
more  thorough  investigation  seems  to  have 
proved  that  it  cannot  be  ranked  among  narcotic 
medicines.  It  has  been  asserted  that  narcotine 
is  identical  with  aconella,  an  alkaloid  said  to 
have  been  extracted  by  the  Messrs.  Smith  of 
Edinburgh,  from  aconite,  but  Groves  failed  to 
find  aconella.  (See  page  79,  U.  S.  D.,  14th 
edition.)  Narcotine  acts  feebly  upon  the  lower 
animals  as  a  convulsant.  No  cases  of  fatal 
poisoning  from  it  in  man  are  on  record,  and 
120  grains  of  it  are  said  to  have  been  taken 
without  producing  distinct  results.  On  the 
other  hand,  observers  have  seen  profound  nar- 
cotism caused  by  much  smaller  quantities,  these 
results,  however,  being  without  much  doubt  due 
to  impurities  in  the  drug.  According  to  Leu- 
buseher  (I).  M.  W.,  1892),  it  is  a  feeble  seda- 
tive to  intestinal  peristalsis.  Many  years  ago 
O'Shaughnessy  of  Calcutta,  recommended  nar- 
cotine as  an  antiperiodic,  in  doses  of  three 
{Trains  (0.2  Gm.)  three  times  a  day,  but  it  has 
failed  to  acquire  reputation.  See  an  elaborate 
paper  on  the  pharmacology  of  narcotine  by 
A.  C.  Crawford  and  A.  R.  L.  Dohme,  Proc.  A. 
Ph.  A.,  1902,  472. 


1  For  physiological  study  of  the  Diethylamide  de- 
rivatives of  narcotine  (narcotine  methylamide ) ,  see 
V.  A.  P.  A.,  142,   1895. 

1  Anarcotinb  has  been  described  as  an  alkaloid 
especially  abundant  In  the  India  opium.  According 
to  Wm.  Roberts  (B.  M.  J.,  ii.  1895),  while  Smyrna 
opium  containing  8  per  cent,  of  morphine  has  In  It 
2  per  cent,  of  anarcotine,  Bengal  opium  contains 
4  per  cent,  of  morphine  with  6  per  cent,  of  anarcotine. 
Anarcotine  appears,  however,  to  be  simply  pure 
narcotine.  (Merck's  Jahrcsber.,  1896,  101.)  It  Is 
said  to  be  nearly  destitute  of  active  physiological 
properties.  In  the  experiments  of  Surveyor  (B.  ti. 
J.,  1896),  one  drachm  of  It  given  subcutaneously 
to  an  anaesthetized  dog  produced  no  sensible  effect. 
The  continuous  use  of  it  in  large  doses  seemed,  how- 
ever, to  affect  the  nutrition  of  the  dog.  It  was  at 
one  time  largely  used  in  India  as  an  antiperiodic 
on  account  of  its  being  cheaper  than  quinine,  but 
has  fallen  into  desuetude  because  of  the  present 
low  price  of  the  cinchona  alkaloids. 
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Opianine,  which  has  been  claimed  to  have  the 
formula  C21H21NO,  is  now  supposed  to  be 
impure  narcotine. 

Oxynarcotine.  Oxynarcotina,  C22H23NO8. 
This  alkaloid  accompanies  narceine,  from  which 
it  can  be  separated  by  treating  the  mixture  with 
dilute  sulphuric  acid.  On  neutralizing  the  so- 
lution with  the  theoretical  amount  of  sodium 
hydroxide  and  heating  to  boiling,  a  part  dis- 
solves. The  undissolved  residue  is  the  oxynar- 
cotine. It  can  also  be  obtained  from  the 
mother  liquors  of  narcotine.  According  to 
Beckett  and  Wright,  it  crystallizes  out  of  alco- 
hol in  very  fine  needles,  which  are  difficultly 
soluble  in  boiling  water  and  boiling  alcohol,  in- 
soluble in  other  neutral  solvents.  Heated  to 
140°  or  150°  C,  it  is  carbonized.  It  is  oxidized 
by  ferric  chloride  to  hemipinic  acid  and  cotar- 
nine.  (See  Part  II.)  It  is  a  monaeid  base, 
and  forms  crystallizable  salts. 

Papaverine.  Papaverina,  C20H21NO4. — The 
discovery  of  this  alkaloid  was  announced  by 
G.  Merck.  It  is  crystallizable  in  needles,  fusing 
at  147°  C.  (296.6°  F.),  insoluble  in  water,  very 
sparingly  soluble  in  cold  alcohol  or  ether,  more 
soluble  in  these  liquids  boiling  hot,  and  deposited 
by  them  on  cooling.  With  acids  it  forms  salts, 
most  of  which  are  very  sparingly  dissolved  by 
water.  The  hydrochloride  crystallizes  with  ex- 
traordinary facility.  The  alkaloid  is  readily 
dissolved  by  moderately  concentrated  hydro- 
chloric acid,  from  which,  on  the  addition  of 
more  acid,  the  hydrochloride  separates,  assum- 
ing the  form  of  an  oily  layer  at  the  bottom  of 
the  vessel,  which  is  readily  converted  on  stand- 
ing into  a  mass  of  acieular  crystals.  These 
crystals  are  very  sparingly  soluble  in  cold  water. 
The  hydrochloride  yields  with  platinic  chloride 
a  yellow  precipitate  which  is  insoluble  in  boiling 
water  or  alcohol.  By  the  action  of  hydrochloric 
acid  at  130°  C,  however,  it  is  decomposed 
into  methyl  chloride  and  homopyrocatechol. 
By  the  action  of  concentrated  nitric  acid  there 
is  formed,  on  heating,  the  nitrate  of  nitro- 
papaverine,  C2oH2o(NO)2N04.HN03,  which 
separates  in  crystals.  The  nitro-base  can  be 
separated  in  clear  yellow  flocks  by  the  addition 
of  ammonia.  By  the  action  of  tin  and  hydro- 
chloric acid  there  is  formed  a  tetrahydropapa- 
verine,  C20H25NO4.  Cold  concentrated  sul- 
phuric acid  does  not  color  it,  but  on  warming 
a  violet  color  is  obtained ;  an  impure  papaverine 
is  colored  violet,  however,  with  sulphuric  acid 
even  in  the  cold.  Papaverine  is  prepared  by  pre- 
cipitating the  aqueous  infusion  of  opium  with 
soda,  exhausting  the  precipitate  with  alcohol, 
evaporating  the  tincture  to  dryness,  treating 
the  residue  with  a  dilute  acid,  filtering,  precipi- 
tating by  ammonia,  dissolving  the  precipitate 
in  hydrochloric  acid,  mixing  sodium  acetate 
with  the  solution,  and  treating  the  resulting 
precipitate  with  boiling  ether.  The  ethereal 
solution  deposits  the  papaverine  on  cooling. 
The  results  obtained  by  investigators  of  the 
physiological  action  of  papaverine  seem  hope- 
lessly discordant,  and  any  future  studies  made 


should  be  prefixed  by  an  absolute  chemical  ex- 
amination of  the  alkaloid  used.  Leubuscher 
(D.  M.  W.,  1892)  asserts  that  it  acts  as  a  seda- 
tive to  intestinal  peristalsis  without  producing 
other  effects,  and  is  valuable  in  the  diarrhoea  of 
children. 

Dose,  for  a  two-year-old  child,  two-fifths  of 
a  grain  (0.024  Gm.),  repeated  three  or  four 
times  a  day. 

Porphyroxine,  according  to  K.  L.  Dey  (P. 
J.,  [3],  xii.  p.  397),  is  a  definite  basic  sub- 
stance, always  present  in  Indian  opium,  but  ab- 
sent from  Turkey  or  Smyrna  opium. 

Protopine.1 — Protopina,  C20H19NO5,  is  an  al- 
kaloid which  Hesse  separated  from  cryptopine. 
Both  are  precipitated  as  insoluble  hydrochlo- 
rides by  hydrochloric  acid  in  excess;  but  if  the 
precipitate  be  dissolved  by  an  excess  of  oxalic 
acid,  the  acid  cryptopine  oxalate  will  crystal- 
lize, and  protopine  remain  in  the  mother  waters. 
The  liquid  is  separated,  precipitated  by  am- 
monia, and  agitated  with  ether,  and  the  ethereal 
solution  is  taken  up  by  hydrochloric  acid.  Pro- 
topine hydrochloride  being  dense  and  granular, 
while  cryptopine  hydrochloride  is  very  light,  the 
two  are  separated  by  levigation, — eighty  gram- 
mes of  crude  cryptopine  furnishing  one  and  a 
half  of  protopine.  Separated  from  the  hydro- 
chloride by  ammonia,  protopine  constitutes  a 
crystalline  powder,  insoluble  in  water,  soluble 
in  alcohol  and  in  hot  petroleum  benzin  and  ace- 
tone, more  soluble  in  chloroform,  insoluble  in 
the  alkalies  generally,  but  slightly  soluble  in  am- 
monia. It  melts  at  202°  C.  (395.6°  P.),  under- 
going decomposition,  and  is  in  anhydrous  crys- 
tals. Ferric  chloride  does  not  color  it;  nitric 
acid  colors  it  yellow;  sulphuric  acid  dissolves 
it,  coloring  it  first  yellow,  then  red,  and  lastly 
violet.  The  alcoholic  solution  has  an  alkaline 
reaction.  The  salte  are  neutral  and  crystal- 
lizable. 

Pseudomorphine. — Pseudomorphina,  C34H36 
N2O6,  was  discovered  by  Pelletier  in  1835,  and 
is  said  by  Hesse  to  be  identical  with  Polstorff's 
oxydimorphine  ;  but,  as  it  exists  in  small  quan- 
tities, and  was  thought  to  be  only  an  occasional 
ingredient  in  opium,  little  attention  has  been 
paid  to  it.  An  interesting  fact,  however,  in 
relation  to  it,  and  one  of  some  toxicological 
importance,  is  that  it  possesses  two  properties 
considered  characteristic  of  morphine,  those, 
namely,  of  being  reddened  by  nitric  acid  and 
of  striking  a  blue  color  with  ferric  salts,  and 
yet  it  is  without  any  poisonous  influence  upon 
the  animal  economy.  {J.  P.  C,  xxi.  575.) 
Hesse  has  investigated  the  subject,  with  the 
following  results.  He  found  that  it  accom- 
panies morphine  procured  by  Gregory's  method, 
and  may  be  separated  from  that  alkaloid  by 
adding  ammonia  in  excess  to  an  alcoholic  solu- 
tion containing  both.     The  morphine  is  precipi- 

'E.  Schmidt  (A.  Pharm.,  231  (1893),  136)  states 
that  protopine  is  identical  with  maclayine,  an  alka- 
loid, which  had  been  found  by  Eykman  in  Maclaya 
cordata,  and  that  it  is  also  found  in  Sanguinaria  cana- 
densis, Stylophorum  diphyllum,  Eschscholtzia  caii- 
fornica,   and   other   plants. 
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tated,  and  pseudomorpkine,  remaining  in  solu- 
tion, may  be  obtained  by  evaporating  the 
mother  liquid.  It  is  tasteless,  insoluble  in  water, 
alcohol,  ether,  chloroform,  and  diluted  sulphuric 
acid,  but  easily  soluble  in  solution  of  potassium 
and  sodium  hydroxide,  and  lime,  and  in  alco- 
holic solution  of  ammonia,  though  sparingly 
in  an  aqueous  solution  of  ammonia.  It  does 
not  neutralize  hydrochloric  acid,  dissolves  in 
concentrated  sulphuric  acid  with  the  production 
of  an  olive-green  color,  in  concentrated  nitric 
acid  with  an  intense  orange-red,  and  in  solution 
of  ferric  chloride  with  a  blue  color.  At  120° 
C.  (248°  F.)  it  loses  two  molecules  of  water 
of  crystallization,  and  at  higher  temperatures 
is  decomposed  without  melting.  It  forms 
sparingly  soluble  salts  with  sulphuric,  nitric, 
oxalic,  and  tartaric  acids,  and  a  crystalline  de- 
posit, very  slightly  soluble  in  hydrochloric  acid, 
with  solution  of  corrosive  sublimate.  (Chem. 
News,  1867,  p.  188.)  Hesse  is  of  the  opinion 
that  pseudomorphine  is  identical  with  the  oxy- 
morphine  prepared  by  the  action  <»|  oxidizing 
agents  upon  morphine  by  Bchutsenberger. 
Rhceadine,  C21II21NO6,  discovered  In  I  i 
in  1805,  is  crystallizable,  but  not  distinctly 
alkaline.  It  fuses  at  2'.V1°  C,  and  can  he 
sublimed  at  higher  temperatures.  It  is  nearly 
insoluble  in  ether,  alcohol,  benzene,  chloroform, 
water,  and  ammonia,  lis  solutions  in  dilute 
acids  acquire  an  intense  purple  eolor  on  addi- 
tion of  strong  hydrochloric  or  sulphuric  acid, 
due  to    the  formation    of  a  coloring    matter. 

This  is  destroyed  by  alkalies  and  restored  by 
acids,  and  is  so  intense  lliat  1  part  of  Hio'adine 
will  color  10,000  parts  of  water  purple-red, 
200,000  deep  rose-red.  and  800,000  distinctly 
red,  although  only  a  portion  of  the  base  is  con- 
verted into  coloring  matter.  The  solution  then 
filtered  through  bone-black  shows  the  presence 
of  a  base,  rlnragenine,  isomeric  with  rho-adine, 
but  fusing  at  223°  ('..  and  forming  a  different 
series  of  salts.  This  alkaloid  occurs  also  in 
Papaver  Ehosas. 

Thebaine  (Paramorphina).  Paramorphim , 
C19H21NO3  (or  Ci7Hi6N0(0CH3)2),  was  dis- 
covered by  Pelletier  in  the  precipitate  thrown 
down  from  an  infusion  of  opium  treated  with 
milk  of  lime.  The  precipitate  being  washed 
with  water  until  the  liquid  came  away  colorless, 
and  then  treated  with  alcohol,  instead  of  afford- 
ing morphine  to  this  solvent,  as  was  anticipated, 
yielded  a  new  alkaloid,  which  was  obtained 
separate  by  evaporating  the  alcohol,  acting  on 
the  residue  with  ether,  allowing  the  ethereal 
solution  to  evaporate  spontaneously,  and  then 
purifying  the  resulting  crystalline  mass  by  dis- 
solving it  in  an  acid,  precipitating  by  ammonia, 
and  recrystallizing  by  means  of  alcohol  or  ether. 
Pelletier  named  it  paramorphine,  from  its  close 
analogy  in  composition  with  morphine,  from 
which,  however,  it  is  quite  distinct  in  prop- 
erties. The  name  of  thebaine  was  proposed  for 
it  by  Couerbe,  who  was  disposed  to  give  the 
credit  of  its  discovery  to  Thiboumery,  the  direc- 
tor of  Pelletier's  laboratory.     It  is  white,  crys- 


tallizable,  and  of  an  acrid  and  styptic  rather 
than  bitter  taste,  fusing  at  193.4°  C.  (379.4° 
F.),  and,  according  to  Hesse,  confirmed  by  D. 
B.  Dott,  is  not  sublimable.  Other  observers 
state  that  it  sublimes  at  135°  C.  without  fusing, 
and  is  deposited  in  minute  crystals  resembling 
caffeine.  It  is  scarcely  soluble  hi  water,  very 
soluble  in  alcohol  and  ether  when  cold,  and  still 
more  so  when  heated,  and  capable  of  combining 
with  the  acids,  with  which  it  forms  salts  not 
crystallizable  from  their  aqueous  solution.  Al- 
kalies precipitate  it  from  its  acid  solutions,  and, 
unless  in  very  concentrated  solution,  do  not 
dissolve  it  when  added,  in  excess.  It  is  not, 
like  morphine,  reddened  by  nitric  acid,  nor  does 
it  become  blue  with  solutions  of  ferric  salts. 
From  codeine  it  differs  hi  never  being  in  large 
crystals,  in  not  forming  crystallizable  salts,  in 
being  always  precipitated  from  its  acid  solu- 
tions by  ammonia,  and  in  not  melting  in  oily 
drops.  From  narcotine,  which  it  most  re- 
sembles, it  may  be  distinguished  by  its  shorter 
crystals,  which  lack  the  pearly  appearance  of 
those  of  narcotine,  by  its  different  taste,  by  its 
much  greater  solubility  in  cold  alcohol,  of  which 
II)  psztl  will  dissolve  1  of  this  principle,  while 
narcotine  requires  100  parts,  and  by  the  action 
of  nitric  acid,  which  converts  it  into  a  resin- 
like matter  before  dissolving  it,  while  the  same 
acid  instantly  dissolves  narcotine.  Diluted  sul- 
phuric or  hydrochloric  acid  in  excess  changes 
thebaine,  according  to  Hesse,  into  two  isomeric 
.  iliihi)ii)ic  and  thebaicine.  When  heated 
to  90'  ('.  under  pressure  with  finning  hydro- 
chloric acid,  thebaine  yields  a  base  having  the 
probable  formula  Ci7Hi6NO( 011)2,  and  called 
by  its  discoverer,  W.  C.  Howard  (Ber.  d.  Chem. 
Get.,  xvii.  527,  xix.  1  ;">!)<)),  morphothebaine,  to 
indicate  its  origin  and  relation  to  morphine. 

Thebaine  salicylate  is  practically  insoluble  in 
water;  hence  in  the  assay  of  opium  the  German 
Pharmacopoeia  directs  the  addition  of  sodium 
salicylate  to  the  aqueous  solution,  thus  removing 
the  thebaine  before  precipitating  the  morphine. 
Magendie  and  many  subsequent  observers  agree 
that  thebaine  is  a  powerful  spinal  convulsant, 
resembling  in  its  action  strychnine.  Leubuscher 
affirms  that  it  is  an  intestinal  stimulant.  Eulen- 
berg  found  one-four-hundredth  of  a  grain  sen- 
sibly active  in  man,  and  the  reported  failures 
of  large  amounts  to  produce  distinct  effects 
have  probably  been  due  to  the  alkaloid  used 
being  impure.  On  motor  nerves  it  seems  to 
have  a  paralyzing  influence,  though  in  the  mam- 
mal, death  takes  place  from  tetanus. 

Tritopine,  C42H54N2O7,  was  discovered  in 
1S90  by  Klauder  (A.  Pharm,  228,  p.  419).  It 
resembles  morphine  and  laudanine  in  being  sol- 
uble in  sodium  hydroxide  solution,  but  is  pre- 
cipitated in  the  form  of  an  oil  by  a  large  ex- 
cess of  the  reagent.  Tritopine  crystallizes  in 
characteristic,  anhydrous,  transparent,  needle- 
like plates,  melting  at  182°  C,  easily  soluble 
in  chloroform,  but  only  slightly  so  in  ether. 
With  sulphuric  acid  it  behaves  like  laudanine. 
It  appears  to  be  a  diacid  base. 
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Color  Reaetiom  of  the  more  important   Opium  Bases    (Allen,  Com.  Org.  Anal., 
2d  ed.,  vol.  hi.,  Part  II,  p.  302). 


Concentrated  Sulphuric  Acid. 

Erdmann's 

Alkaloid. 

Nitric  Acid 
(sp.  gr.  1.42). 

Alone. 

On  adding 

KC103  or 

HNO3. 

With  sugar. 

Test     (sul- 
phuric acid 
with  diluted 
nitric  acid) . 

Froehde's     Re- 
agent (sulpho- 
molybdicacid). 

Ferric  Chlo- 
ride. 

Morphine 

Orange-red, 

Cold  ;  no  color, 

Rose-red,  or 

Purple, 

Fine  violet, 

Greenish- 

turning 

or  faint  pink ; 

blood-red. 

changing 

turning  blue  or 

blue. 

yellow   on 

on  heating,  va- 

to deep  red. 

dirty  green. 

heating. 

riable      (dirty 
green  to  black). 

Apomorphine    .   .   . 

Blood-red, 
or  reddish- 

No  color  (or  vio- 
let to  brown). 

No  reaction. 

Deep  green, 
turning  violet. 

Rose-pink, 
changing 

violet. 

to  violet 
and  black. 

Pseudomorphine  .   . 

Orange-red, 
changing 

Cold ;  no  color, 

Olive,    then 
darkgreen, 

Violet,     chang- 
ing to  blue  and 

Blue. 

or  olive-green ; 

to  yellow. 

heated,  dingy, 
green   or   pur- 
ple, finally  red. 

changing 
to  brown. 

green. 

Codeine 

Yellow,  not 

No  color;  dirty 

Blue  on 

Cherry-red, 

Blue  on 

Dirty  green, 

No  color. 

changing 

brownish-green 

warming. 

changing 

warming. 

changing      to 

to  red. 

on  heating. 

to  violet. 

blue  and  pale 
vellow. 

Yellow. 

Blood-red,  turn- 
ing orange-yel- 
low ;        olive- 
green  on  heat- 

Same        as 
with      sul- 
phuric acid 
alone. 

Orange-red. 

Blood-red,  turn- 
ing orange-yel- 
low and  color- 
less. 

No  color. 

Papaverine    .... 

Yellow. 

ing. 
Cold ;          little 
change ;       on 
strongly  heat- 
ing, violet  blue, 

No  change. 

Dull  purple. 

Green  (changing 
to  violet  blue), 
becoming  blue 

No  color. 

and  yellow. 

afterwards 

fading  slowly. 

Red. 

Darkens ; chang- 

Carmine- 

Fine  mahog- 

On    warm- 

Pink, changing 

No  color. 

ing  to  orange 

red. 

any-brown. 

ing,    pink, 

to  green,  yel- 

and   brick-red 

changing  to 

low  and  orange 

on  gently  heat- 

orange-red, 

ing. 

and   violet. 

Narceine 

Yellow,  fad- 

Brown, dissolv- 

No change. 

Not  charac- 

Brown 

Brownish-green, 

ing  rapidly. 

ing      to      yel- 
low     solution 
(changing     to 
dark  red).     If 

teristic. 

yellow,  be- 
coming 
mahogany- 

changing      to 
yellow        and 
reddish     (yel- 

brown   on 

low-brown    to 

impure,  red  or 

heating. 

blue). 

blue  color. 

Table    (from    Stohmann    and    Kerl's    Chemie,    4th    ed.,    1888)    showing    the    behavior    of 

Opium    Alkaloids    with    Reagents. 


Morphine. 

Codeine. 

Narcotine. 

Thebaine. 

Papaverine. 

Narceine. 

Phosphomolybdic  acid. 

Pale-yellow 

Brown   volumi- 

Brownish-yel- 

Yellow floccu- 

No reaction. 

Brownish-yellow 

flocky  precipi- 

nous    precipi- 

low     flocky 

lent  precipi- 

precipitate, be- 

tate, soluble  in 

tate    only    in 

precipitate. 

tate. 

coming     resin- 

ammonia with 

concentrated 

ous  in  concen- 

blue color. 

solution. 

trated  solution. 

Phosphoantimonic  acid. 

No  reaction. 

Dirty- white  tur- 

Pale-yellow 

White     gelat- 

White   curdy 

No  reaction. 

bidity. 

flocculent 
precipitate. 

inous      pre- 
cipitate. 

precipitate. 

Potassio-mercuric  iodide. 

White       gelati- 

White curdy  precipitates. 

Yellowish- 

White  turbidity, 

nous     precipi- 

white     pre- 

soon turning  to 

tate. 

cipitate. 

resinous  lumps. 

Potassium  iodobismuth- 

ate. 
Platinic  chloride. 

Orange  precipitates. 

Faint  turbidity. 

Yellow      curdv 

Clear-yellow  flocculent  precipitates. 

White  precipi- 

Gradually form- 

precipitate, be- 

tate. 

ing  yellow  crys- 

coming crystal- 

talline precipi- 

line. 

tate. 

Mercuric  chloride. 

No  reaction. 

Whitish  turbid- 
ity. 

No  reaction. 

White  floccu- 
lent precipi- 
tate. 

Whitish     tur- 
bidity. 

No  reaction. 

Gold  chloride. 

Yellowish- 

Flesh-colored 

Pale-yellow 

Flesh  -colored 

Pale-yellow 

Yellowish-brown 

brown  precipi- 

precipitate. 

flocculent 

precipitate. 

flocculent 

precipitate, 

tate,     turning 

precipitate. 

precipitate. 

turning    resin- 

resinous. 

ous. 

Iodine  in  potassium 

iodide. 
Tannic  acid. 

Rec 

Idish-brown  pre 

cipitates  with  al 

1. 

White  turbidity 

in  concentrated 

White  flocculent  precipitates. 

Yellowish  pre- 

White turbidity, 

salt  solutions  or 

iy- 

cipitate. 

in  concentrated 
solutions  only. 
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Xanthaline,  C37H36N2O9,  is  a  base  obtained 
by  T.  and  H.  Smith  (P.  J.,  1893,  772)  from  the 
acid  mother  liquors  resulting  from  the  crystal- 
lization of  morphine  or  codeine  hydrochloride, 
and  purification  of  the  product. 

Meconic  Acid,  C7H4O  +  3HaO,  is  in  white 
crystalline  scales,  of  a  sour  taste  followed  by 
bitterness,  fusible  and  volatilizable  by  heat, 
soluble  in  four  parts  of  boiling  water,  soluble 
also  in  cold  water  and  alcohol,  with  the  prop- 
erty of  reddening  vegetable  blues  and  forming 
salts.  Its  compounds  with  the  earths  and 
heavy  metallic  oxides  are  generally  insoluble 
in  water.  Its  characteristic  properties  are 
that  it  produces  a  blood-red  color  with  ferric 
salts,  a  green  precipitate  with  a  weak  solution 
of  ammoniated  copper  sulphate,  and  white  pre- 
cipitates, soluble  in  nitric  acid,  with  lead  ace- 
tate, silver  nitrate,  and  barium  chloride.  It  is 
obtained  by  macerating  opium  in  water,  filter- 
ing the  infusion,  and  adding  a  solution  of  cal- 
cium chloride.  Calcium  meeonate  and  sulphate 
are  precipitated.  The  precipitate,  having  been 
washed  with  hot  water  and  with  alcohol,  is 
treated  with  diluted  hydrochloric  acid  at  82.2° 
C.  (180°  F.).  The  calcium  meeonate  is  taken 
up,  and,  upon  the  cooling  of  the  liquid,  caleium 
bimeconate  is  deposited.  This  is  dissolved  in 
warm  concentrated  hydrochloric  acid,  which 
deposits  pure  meconic  acid  when  it  cools.  It 
may  be  freed  from  coloring  matter  by  neutral- 
izing it  with  potassium  hydroxide,  decomposing 
the  meeonate  thus  obtained  by  hydrochloric 
acid,  and  again  crystallizing.  When  heated, 
it  loses  first  its  water  of  crystallization,  and 
then  at  120°  C.  a  molecule  of  COa,  and  yields 
comenic  acid,  CeEUOs;  this  at  260°  C.  OT  over, 
loses  another  molecule  of  (O2,  and  yields  pyro- 
meconic  acid,  CelhOs.  By  the  action  of 
nascent  hydrogen  (from  sodium  amalgam)  it 
yields  hydromeconic  acid,  C7H10O7.  Meconic 
acid  has  little  or  no  action  OD  the  system,  and 
is  not  used  separately  in  medicine;  but  its 
natural  relation  to  morphine  requires  that  it 
should  be  understood.  The  three  related  com- 
pounds, meconic  acid,  comenic  acid,  and  pyro- 
comenic  acid,  are  now  considered  to  be  deriva- 
tives   of   the    fundamental    compound    pyrone, 

CO<£g=S5>0.      Thus,     from     pyrone, 

Cti  =  Cxi 
C5H4O2,  are  obtained  oxypyrone  (pyromeconic 
acid),  C5H302(OH),  and  oxypyrone-carboxylic 
(comenic)  acid,  C5Ha0a(0H)C00H,  and 
oxypyrone  dicarboxylic  (meconic)  acid, 
CeH62(OH)(COOH)2.  Pyrone  itself  is  formed 
when  comenic  and  chelidonic  acids  are  heated 
to  250°  C.  Most  of  the  pyrone  derivatives  are 
converted  by  the  action  of  ammonia  into  pyri- 
done  and  pyridine  compounds. 

Meconic  acid  was  formerly  recognized  by  the 
British  Pharmacopoeia,  but  was  dropped  at  the 
late  revision.  It  appears  to  be  nearly  free 
from  active  physiological  properties.  Sertiir- 
ner  took  4.5  grains  of  sodium  meeonate,  and 
Grape  and  Loewer  12  grains  of  the  ptire  acid, 
without     the     production     of     any    symptoms, 


while,  according  to  Mulder,  Pereira,  Lange, 
and  others,  20  grains  of  the  acid  cause  no  sen- 
sible effect  in  the  dog. 

Meconin,  C10H10O4,  a  neutral  principle  be- 
fore referred  to,  the  existence  of  which  was 
announced  in  1832  by  Couerbe,  is  identical  with 
a  substance  discovered  several  years  previously 
by  Dublanc,  Jr.,  but  of  which  no  account  was 
published.  It  is  perfectly  white,  in  the  form 
of  acicular  crystals,  soluble  in  about  265  parts 
of  cold  and  18  of  boiling  water,  very  soluble  in 
alcohol,  chloroform,  and  the  essential  oils,  but 
only  sparingly  in  ether;  fusible  under  water 
at  77°  C,  per  se  at  110°  C,  sublimable  on 
careful  heating,  and  possessed  of  a  degree 
of  acrimony  which  favors  the  supposition  that 
it  may  not  be  without  action  upon  the  system. 
It  is  neither  acid  nor  alkaline,  and  contains  no 
nitrogen.  Meconin  is  obtained  by  precipitating 
the  aqueous  infusion  of  opium  with  ammonia, 
washing  the  precipitate  with  water  until  the 
latter  nearly  ceases  to  acquire  color,  mixing  the 
aqueous  fluids,  evaporating  them  to  the  con- 
sistence of  molasses,  setting  them  aside  for  two 
or  three  weeks,  during  which  a  mass  of  granu- 
lar crystals  is  formed,  then  decanting  the  liquid, 
expressing  the  mass,  and  drying  it  with  a  gen- 
tle heat.  The  meconin  may  be  separated  from 
the  mSM  by  treating  it  with  boiling  alcohol  of 
3(5°  Baume,  evaporating  BO  as  to  obtain  crys- 
tals, dissolving  these  in  boiling  water  with 
animal  charcoal,  filtering  the  liquid  while  hot, 
and  subjecting  the  crystals  formed  upon  the 
cooling  of  the  solution  to  the  action  of  ether, 
which  dissolves  the  meconin,  and  yields  it  in  a 
state  of  purity  by  spontaneous  evaporation. 

Mkconoiosin,  CsIIioOa. — This  principle  was 
discovered  by  T.  and  H.  Smith,  in  1878,  who 
obtained  it  from  the  oil-like  liquid  containing 
meconin,  which,  upon  being  left  to  itself  for 
some  days,  sets  into  a  mass  of  crystals.  These 
crystals,  upon  being  drained  and  cautiously 
washed  with  cold  weak  spirit,  are  to  be  boiled 
in  a  large  quantity  of  water.  The  filtered 
liquid  gives  a  crystallization  of  meconin,  and 
the  mother  liquor,  when  concentrated,  and  upon 
being  set  aside  for  a  time,  yields  beautiful  leaf- 
like crystalline  masses  of  meconoiosin,  fusing 
at  88°"C.(190.4°  P.).  This  principle  is  neu- 
tral, and  it  may  be  distinguished  from  meconin 
by  the  following  tesl  of  T.  and  H.  Smith. 
"When  heated  with  slightly  diluted  sulphuric 
acid,  and  when  the  evaporation  has  reached  a 
certain  point,  meconin  produces  a  beautiful 
green  color.  With  meconoiosin,  under  the  same 
circumstances,  the  coloration  is  deep  red,  be- 
coming purple."  This  substance  has  been  found 
by  Stockman  and  Dott  (B.  M.  J.,  Jan.  1891) 
to  be  a  tetanizant. 

Opionin,  as  before  stated,  was  found  by 
Hesse  in  small  quantities  in  Smyrna  opium.  It 
forms  white  needles,  which  melt  at  227°  C. 
These  are  insoluble  in  water,  but  dissolve  in 
alkalies,  alcohol,  and  ether. 

Thebolactic  Aero,  which  was  discovered  by 
T.  and  H.  Smith  of  Edinburgh,  appears  to  be 
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a  constant  ingredient  in  opium.  These  chem- 
ists were  led  to  search  for  it  by  the  considera- 
tion that  the  quantity  of  meconic  acid  present 
is  insufficient  to  saturate  the  whole  of  the  mor- 
phine and  other  bases,  which  must,  therefore, 
be  neutralized  by  some  other  acid.  They  ob- 
tained it  from  the  impure  mother  liquid  of 
morphine,  after  all  the  alkaloids  had  been 
thrown  down  by  the  addition  of  an  alkali,  by 
concentrating  the  liquors  to  a  thick  consist- 
ence, adding  alcohol  largely,  filtering,  precip- 
itating any  basic  matter  by  sulphuric  acid,  filter- 
ing again,  carefully  neutralizing  by  milk  of 
lime,  distilling  to  recover  the  alcohol,  and  finally 
evaporating  the  residuary  contents  of  the  still 
to  a  syrupy  consistence.  After  standing  for 
about  a  week,  the  syrupy  liquid  will  be  seen  to 
have  set  into  a  crystalline  mass  of  calcium  the- 
bolactate.  This,  being  purified  by  repeated 
solution  and  crystallization,  and  by  animal  char- 
coal, is  decomposed  by  adding  the  equivalent 
quantity  of  sulphuric  acid,  and  separating  the 
liberated  thebolactic  acid  by  means  of  alcohol. 
Stenhouse  showed  that  the  new  acid  had  the 
composition  of  lactic  acid  and  was  identical 
with  the  common  variety,  and  his  results  were 
confirmed  by  J.  Y.  Buchanan.  (Ber.  d.  Chem. 
Ges.,  1870,  p.  182.)  The  ready  crystallization 
of  its  salts  with  lime  is  a  characteristic  prop- 
erty. 

Incompatibles. — The  substances  which  pro- 
duce precipitates  with  opium  do  not  all  neces- 
sarily affect  its  medicinal  virtues,  but  the  alka- 
lies, and  all  vegetable  infusions  containing 
tannic  and  gallic  acids,  are  incompatible,  the 
former  separating  and  precipitating  the  active 
principles,  the  latter  forming  with  it  an  in- 
soluble compound. 

Morphiometric  Assays  of  Opium. — The  pro- 
portion of  morphine  which  any  particular  spec- 
imen of  opium  will  furnish  may  be  considered 
the  best  test  of  its  value,  except  that  of  actual 
trial  upon  the  system.  Good  opium  should  yield 
not  less  than  9  per  cent,  of  crystallized  mor- 
phine when  assayed  by  the  official  process.  The 
U.  S.  Pharmacopoeia  directs  that  opium,  in  its 
normal,  moist  condition  should  contain  not  less 
than  9  per  cent,  of  crystallized  morphine,  and 
powdered  or  granulated  opium,  dried  at  a 
heat  not  exceeding  85°  C.  (185°  P.),  should 
contain  not  less  than  12  nor  more  than  12.5  per 
cent,  of  crystallized  morphine  when  assayed  by 
the  official  process,  which  is  as  follows : 

Assay  of  Opium.  U.  S.  P.  (8th  Rev.) 
"  Opium,  in  any  condition  to  be  valued,  ten 
grammes;  Ammonia  Water,  three  and  one-half 
cubic  centimeters ;  Alcohol,  Ether,  Distilled 
Water,  Lime  Water,  each,  a  sufficient  quantity. 
Introduce  the  Opium  (which,  if  fresh,  should 
be  in  very  small  pieces,  and  if  dry,  in  very 
fine  powder)  into  an  Erlenmeyer  flask  having 
a  capacity  of  about  300  Cc,  add  100  Cc.  of 
distilled  water,  stopper  the  flask,  and  agitate 
it  every  ten  minutes  (or  continuously  in  a 
mechanical  shaker)  during  three  hours.  Then 
pour  the  contents  as  evenly  as  possible  upon  a 


wetted  filter  having  a  diameter  of  12  Cm.,  and, 
when  the  liquid  has  drained  off,  wash  the  resi- 
due with  distilled  water,  carefully  dropped  upon 
the  edges  of  the  filter  and  its  contents,  until 
150  Cc.  of  filtrate  have  been  obtained.  Then 
carefully  transfer  the  moist  Opium  back  to 
the  flask  by  means  of  a  spatula,  add  50  Cc.  of 
distilled  water,  agitate  it  thoroughly  and  re- 
peatedly during  fifteen  minutes,  and  return 
the  whole  to  the  filter.  When  the  liquid  has 
drained  off,  wash  the  residue,  as  before,  until 
the  second  filtrate  measures  150  Cc,  and  finally 
collect  about  20  Cc.  more  of  a  third  filtrate. 
Evaporate  carefully  in  a  tared  dish,  first,  the 
second  filtrate  to  a  small  volume,  then  add  the 
first  filtrate,  rinsing  the  vessels  with  the  third 
filtrate,  and  continue  the  evaporation  until  the 
residue  weighs  14  Gm.  Rotate  the  concen- 
trated solution  about  in  the  dish  until  the  rings 
of  extract  are  redissolved,  pour  the  liquid  into 
a  tared  Erlenmeyer  flask  having  a  capacity  of 
about  100  Cc,  and  rinse  the  dish  with  a  few 
drops  of  water  at  a  time  until  the  entire  solu- 
tion, after  the  rinsings  have  been  added  to 
the  flask,  weighs  20  Gm.  Then  add  10  Gm. 
(or  12.2  Cc.)  of  alcohol,  shake  the  flask  well, 
add  25  Cc.  of  ether,  and  repeat  the  shaking. 
Now  add  the  ammonia  water  from  a  graduated 
pipette  or  burette,  stopper  the  flask  with  a 
sound  cork,  shake  it  thoroughly  during  ten 
minutes,  and  then  set  it  aside,  in  a  moderately 
cool  place,  for  at  least  six  hours,  or  over  night. 

Remove  the  stopper  carefully,  and  should  any 
crystals  adhere  to  it,  brush  them  into  the  flask. 
Place  in  a  small  funnel  two  rapidly  acting 
filters,  of  a  diameter  of  7  Cm.,  plainly  folded, 
one  within  the  other  (the  triple  fold  of  the 
inner  filter  being  laid  against  the  single  side 
of  the  outer  filter),  wet  them  well  with  ether, 
and  decant  the  ethereal  solution  as  completely 
as  possible  upon  the  inner  filter.  Add  10  Cc. 
of  ether  to  the  contents  of  the  flask,  rotate  it, 
and  again  decant  the  ethereal  layer  upon  the 
inner  filter.  Repeat  this  operation  with 
another  portion  of  10  Cc.  of  ether.  Then  pour 
the  liquid  in  the  flask  into  the  filter,  in  por- 
tions, in  such  a  way  as  to  transfer  the  greater 
portion  of  the  crystals  to  the  filter,  and,  when 
the  liquid  has  passed  through,  transfer  the 
remaining  crystals  to  the  filter  by  washing  the 
flask  with  several  portions  of  water,  using  not 
more  than  15  Cc  in  all.  Use  a  feather  or 
rubber-tipped  glass  rod  to  remove  the  crystals 
that  adhere  to  the  flask.  Allow  the  double 
filter  to  drain,  then  apply  water  to  the  crystals, 
drop  by  drop,  until  they  are  practically  free 
from  mother  liquor,  and  afterwards  wash  them, 
drop  by  drop,  from  a  pipette,  with  alcohol 
previously  saturated  with  powdered  morphine. 
When  this  has  passed  through,  displace  the  re- 
maining alcohol  by  ether,  using  about  10  Cc. 
or  more,  if  necessary.  Allow  the  filter  to  dry 
in  a  moderately  warm  place,  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  P.)  until 
its  weight  remains  constant,  then  carefully 
transfer  the  crystals  to  a  tared  watch-glass  and 
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weigh  them.  Place  the  crystals  (which  are  not 
quite  pure)  in  an  Erlenmeyer  flask,  add  lime 
water  (10  Cc.  for  each  0.1  Gm.  of  morphine) 
and  shake  the  flask  at  intervals  during  half  an 
hour.  Pass  the  liquid  through  two  counter- 
poised, rapidly  acting,  plainly  folded  filters,  one 
within  the  other  (the  triple  fold  of  the  inner 
filter  being  laid  against  the  single  fold  of  the 
outer  filter),  rinse  the  flask  with  more  lime 
water  and  pass  the  washings  through  the  filter 
until  the  filtrate,  after  acidulating,  no  longer 
yields  a  precipitate  with  mercuric  potassium 
iodide  T.S.  Press  the  filters  until  nearly  dry 
between  bibulous  paper  and  dry  them  to  a  con- 
stant weight,  then  weigh  the  contents,  using  the 
outer  filter  as  a  counterpoise.  Deduct  the  weight 
of  the  insoluble  matter  on  the  filter  from  the 
weight  of  the  impure  morphine  previously 
found.  The  difference,  multipled  by  10,  repre- 
sents the  percentage  of  crystallized  morphine 
contained  in  the  Opium."  U.  S. 

The  British  Pharmacopoeia  directs  that  u  any 
suitable  variety  of  opium  may  be  employed 
as  a  source  of  Tincture  of  Opium  and 
Extract  of  Opium  of  the  respective  official 
alkaloidal  strengths,  provided  thai  when  dry 
it  contains  not  less  than  1\  per  cent,  of  anhy- 
drous morphine;  but,  when  otherwise  used  tor 
officially  recognized  purposes,  opium  must  be 
of  such  a  strength  that  when  dried  and  pow- 
dered, the  powder  heated  to  212'  V.  (100-  C.) 
until  it  ceases  to  lose  moisture,  and  the  product 
tested  by  the  appended  method,  such  dry 
powder  shall  yield  not  less  than  91  per  cent., 
and  not  more  than  10J  per  cent,  of  anhydrous 
morphine.  Opium  yielding  when  dried  more 
than  10  per  cent,  of  anhydrous  morphine  may 
be  diluted  to  that  percentage  with  any  opium 
containing  when  dry  between  7£  and  10  per 
cent,  of  anhydrous  morphine,  or  with  Milk 
Sugar."    Br. 

Assay  of  Opium.  Br. — "  Opium,  dried  at 
212°  F.  (100°  C.)  and  in  No.  50  powder,  14 
grammes;  Calcium  Hydroxide,  freshly  pre- 
pared, 6  grammes;  Ammonium  Chloride,  4 
grammes;  Alcohol  (90  per  cent.),  Ether,  Dis- 
tilled Water,  of  each  a  sufficient  quantity. 
Triturate  together  the  Opium,  calcium  hy- 
droxide, and  40  cubic  centimetres  of  water  in 
a  mortar  until  a  uniform  mixture  results; 
add  100  cubic  centimetres  of  water  and  stir 
occasionally  during  half  an  hour.  Filter  the 
mixture  through  a  plaited  filter,  about  10 
centimetres  in  diameter,  into  a  wide-mouthed 
bottle  having  a  capacity  of  about  300  cubic 
centimetres,  and  marked  at  exactly  104  cubic 
centimetres,  until  the  filtrate  reaches  this  mark. 
To  the  filtered  liquid  (representing  10  grammes 
of  opium)  add  10  cubic  centimetres  of  alcohol 
(90  per  cent.)  and  50  cubic  centimetres  of 
ether;  shake  the  mixture;  add  the  ammonium 
chloride,  shake  well  and  frequently  during  half 
an  hour;  set  aside  for  12  hours  for  the  mor- 
phine to  separate.1     Counterbalance  two  small 

1  Braithwalte    and    Farr    state    that,    after    careful 
experimenting,   they  find  that  two  hours'  maceration 


filters;  place  one  within  the  other  in  a  small  fun- 
nel in  such  a  way  that  the  triple  fold  of  the  in- 
ner filter  shall  be  superposed  upon  the  single 
fold  of  the  outer  filter;  wet  them  with  ether; 
remove  the  ethereal  layer  of  the  liquid  in  the 
bottle  as  completely  as  possible  by  means  of  a 
small  pipette,  transferring  the  liquid  to  the 
filter;  rinse  the  bottle  with  20  cubic  centimetres 
of  ether,  again  transferring  the  ethereal  layer, 
by  means  of  the  pipette,  to  the  filter;  wash  the 
filter  with  a  total  of  10  cubic  centimetres  of 
ether,  added  slowly  and  in  portions.  Let  the 
filter  dry  in  the  air,  and  pour  upon  it  the  con- 
tents of  the  bottle  in  portions,  in  such  a  way 
as  to  transfer  the  granular  crystalline  morphine 
as  completely  as  possible  to  the  filter.  When 
all  the  liquid  has  passed  through,  wash  the 
remainder  of  the  morphine  from  the  bottle 
with  morphinated  water,2  until  the  whole 
has  been  removed.  Wash  the  crystals 
with  morphinated  water  until  the  washings  are 
free  from  color;  allow  the  filter  to  drain,  and 
dry  it,  first  by  pressing  between  sheets  of  bibu- 
lous paper,  afterwards  at  a  temperature  be- 
tween 131°  and  140°  F.  (55°  and  60°  C), 
finally  at  230°  F.  (110°  C.)  for  2  hours. 
Weigh  the  crystals  in  the  inner  filter,  counter- 
balancing by  the  outer  filter.  Take  0.5  gramme 
of  the  crystals  and  titrate  with  decinormal  vol- 
ttmetrie  solution  of  sulphuric  acid  until  the 
liquid,  alter  boiling,  slightly  reddens  blue  lit- 
SMM  ]ia])cr.  1  cubic  centimetre  of  this  volu- 
metric solution  represents  0.0283  gramme  of 
pun  anhydrous  morphine.  The  weight  of  pure 
anhydrous  morphine  indicated  by  the  titration, 
plus  0.104  gramme  (representing  the  avt 
lo^s  of  morphine  during  the  process),  should 
amount  in  total  to  1  gramme,  that  is  to  say,  to 
B  total  of  not  less  than  0.95  gramme  and  not 
more  than  1.05  grammes,  corresponding  to 
about  10  per  cent,  of  anhydrous  morphine  in 
the  dry  powdered  opium."     Br. 

The  U.  S.  L880  and  Br.  methods  of  assay 
are  practically  identical  in  principle,  belonging 
to  the  class  of  assays  known  as  "  lime  pro- 
."  Experience  has  proved  that  the  "  lime 
processes "  have  some  objectionable  features, 
depending  as  they  do  upon  the  principle  that 
opium  in  the  presence  of  lime  is  treated  with 
a  definite  quantity  of  water  until  the  latter  has 
extracted  as  much  as  possible  of  the  soluble  por- 
tions, after  which  a  certain  portion  of  the 
solution,  which  is  assumed  to  represent  a  cor- 
responding fraction  of  the  weight  of  the  opium, 
is  weighed  or  measured  off,  the  morphine  deter- 
mined in  it,  and  the  percentage  calculated  from 
the  quantity  found  in  this  fraction  or  aliquot 
part.  The  "  lime  processes,"  in  the  hands  of  or- 
dinary operators,  "  register  too  low,"  the  assay 
being   applied  to   a   proportion  of  the   opium 

is  just  as   effective  as  twelve  hours'.      (P.  J.,  1886, 
398  ) 

2  Morphinated  Water. — "  Prepared  by  digesting 
pure  morphine  in  chloroform  water  for  seven  days 
at  a  temperature  of  60°  F.  (15.5°  C),  with  occa- 
sional agitation,  so  as  to  obtain  a  saturated  solu- 
tion of  the  alkaloid,  and  filtering  from  the  undis- 
solved morphine."   Br.  1898. 
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which  may  or  may  not  be  an  aliquot  part  of 
the  whole,  but  is  generally  less  than  it  is  as- 
sumed to  be,  because  no  allowance  is  made  for 
the  increase  in  volume  due  to  the  solution  of 
the  solid  constituents  of  the  opium.  The  Brit- 
ish Pharmacopoeia  overcomes  this  objection  by 
requiring  104  Cc.  of  liquid  to  be  taken  instead 
of  100  Cc.  A.  B.  Stevens  has  improved 
the  lime  method  and  it  is  conceded  by  many 
that  the  crystallized  morphine  by  this  pro- 
cess is  freer  from  impurities  than  that  ob- 
tained by  Squibb's  method,  and  that  it  takes 
less  time  to  perform  the  assay  than  that  re- 
quired for  the  U.  S.  P.  (8th  Rev.)  method.1 
The  U.  S.  P.  assay  of  1890  was  based  on  the 
method  of  E.  R.  Squibb,  which  requires  the 
complete  exhaustion  of  the  sample  of  opium  of 
its  soluble  matter,  the  concentration  of  this  solu- 
tion, and  the  determination  of  the  morphine 
in  it.  The  morphine  is  separated  in  a  crystal- 
line form  from  its  combination  with  its  natural 
acids  in  the  opium  solution,  by  the  addition  of 
the  ammonia  water;  the  alcohol  present  serves 
to  hold  up  the  coloring  matter,  while  the  ether 
facilitates  the  precipitation  of  the  alkaloidal 
morphine  in  crystals,  pure  morphine  requiring 
4000  parts  of  ether  for  its  solution.  The  U.  S. 
P.  (8th  Rev.)  assay  is  based  upon  Squibb's 
method,  with  the  modification  of  the  introduc- 

1  Stevens's  Improved  Method  for  Assaying  Opium. 
Take  4  grammes  of  opium  in  fine  powder  and  trit- 
urate in  a  mortar  with  2  grammes  of  fresh  oxide 
of  lime  (not  air  slaked)  and  10  Cc.  of  water  until 
a  uniform  mixture  results.  Add  19  Cc.  of  water  and 
stir  frequently  for  half  an  hour.  Filter  through 
a  dry  filter,  about  10  Cm.  in  diameter.  Transfer 
exactly  15  Cc.  of  the  nitrate  to  a  60  Cc.  flask.  To 
this  add  4  Cc.  of  alcohol  and  10  Cc.  of  ether  and 
shake  the  mixture.  Then  add  0.5  gramme  of  ammo- 
nium chloride.  Shake  well  and  frequently  during 
half  an  hour.  Set  aside  in  a  cool  place  for  twelve 
hours. 

Remove  the  stopper  carefully  and  preserve,  with 
any  adhering  crystals,  for  future  use.  Tour  the 
ethereal  layer  into  a  small  funnel,  the  neck  of  which 
has  been  previously  closed  with  a  pledget  of  absorbent 
cotton.  Rinse  the  flask  with  10  Cc.  of  ether,  and 
when  this  has  passed  through,  pour  the  contents  of 
the  flask  into  the  funnel.  Without  trying  to  remove 
all  of  the  crystals  from  the  flask,  wash  the  flask 
and  contents  of  the  funnel  with  water  previously 
saturated  with  morphine,  until  the  washings  are 
colorless.  When  the  crystals  have  drained,  add  a 
few  drops  of  water  to  replace  the  morphinatcd  water. 
Place  the  funnel  in  the  flask  containing  adhering 
crystals,  and  with  a  glass  rod  drawn  out  to  a  curved 
point,  lift  the  cotton  and  rinse  the  crystals  into  the 
flask  with  12  Cc.  of  tenth-normal  sulphuric  acid  V.S., 
using  the  cotton  on  the  end  of  the  rod  to  detach  any 
adhering  crystals.  Tlace  the  cotton  in  the  flask, 
replace  the  cork  and  agitate  until  the  crystals  are  all 
dissolved.  Rinse  the  cork  and  funnel  with  water  and 
titrate  the  excess  of  acid  with  fiftieth-normal  potas- 
sium hydroxide  V.S. 

Divide  the  number  of  Cc.  of  fiftieth-normal  potas- 
sium hydroxide  V.S.  used  by  5  and  subtract  this 
number  from  12  (the  number  of  Cc.  of  tenth-normal 
sulphuric  acid  V.S.  taken),  multiply  the  remainder 
by  0.03009,  and  then  by  50 ;  this  will  give  the  per 
cent,  of  morphine  obtained  ;  to  this  add  1.12  for  the 
morphine  remaining  in  the  solution,  the  sum  will  be 
the  per  cent,  of  morphine  contained  in  the  opium. 

Note. — The  morphine  may  be  estimated  gravimet- 
rlcally  as  follows :  Proceed  as  above,  except  that  a 
rapidly  acting  filter  is  used  in  place  of  the  cotton,  and 
the  crystals  are  all  transferred  from  the  flask  (and 
those  adhering  to  the  cork)  to  the  filter.  Wash  as 
above,  dry  at  a  temperature  not  exceeding  60°  C.  and 
weigh.  The  weight  of  morphine  multiplied  by  50 
will  give  the  per  cent,  of  morphine  obtained.  To  thia 
add  1.12  for  the  morphine  remaining  in  the  solution, 
the  sum  will  give  the  percentage  of  morphine  con- 
tained in  the  opium. 


tion  of  a  correction,  i.  e.,  the  washing  of  the 
morphine  crystals  with  lime  water  and  de- 
ducting the  weight  of  the  impurities.  Want 
of  space  prevents  our  giving  a  critical  review 
of  the  other  methods  of  assay  in  use;  we 
append,  however,  Squibb's  revised  process  for 
assaying  opium  (1893) ;  it  is  based  upon 
Fliickiger's,  and,  although  it  has  the  reputa- 
tion of  "  registering  high,"  this  is  probably  due 
to  the  care  and  attention  to  detail,  whereby 
unnecessary    loss    is    avoided.1       Teschemacher 

1  Squib  u' s  Method  of  Assaying  Opium  (revised 
1893). — Sampling. — Every  fifth  lump  of  a  case  of 
opium — except  the  very  small  lumps,  and  every 
tenth  lump  of  these — is  separated  for  sampling. 
A  cone-shaped  piece  is  cut  from  each  of  these  lumps, 
the  apex  to  come  from  near  the  centre  of  the  lump. 
As  these  are  cut  out,  a  small  narrow  strip  is  cut  from 
the  side  of  the  cone,  taking  about  an  equal  pro- 
portion from  its  whole  length,  so  as  to  get  a  proper 
relation  of  quantity  from  the  dry  exterior  to  the 
moist  centre.  These  strips  are  collected  together 
in  a  mass,  so  as  to  lose  but  little  moisture  by  drying, 
and  the  cones  are  returned  to  the  lumps.  After 
a  little  practice  the  mass  of  strips  from  each  case  of 
opium  will  not  much  exceed  25  to  30  grammes.  It 
is  rolled  out  into  a  long  cylinder,  the  two  ends 
doubled  in  to  the  centre,  and  rolled  out  again,  this 
rolling  out  and  folding  in  being  repeated  six  times. 
If  the  opium  be  very  moist  and  sticky,  a  gramme  of 
powdered  starch  is  weighed  off  and  used  to  cover 
the  surfaces  of  the  hands  and  table  used  in  the 
rolling,  and  this  starch  is  afterwards  to  be  taken 
account  of  in  weighing  off  the  samples.  Two  por- 
tions, each  representing  10  grammes  of  the  opium, 
are  then  weighed  off  from  the  mass.  One  of  these 
is  flattened  out  into  a  thin  cake,  placed  on  a  tared 
watch  glass,  and  dried  until  it  ceases  to  lose  weight 
at  100°  C.  (212°  F.),  for  the  determination  of  mois- 
ture. The  other  is  taken  for  the  assay.  When 
powdered  opium  is  to  be  assayed,  two  portions  of 
ten  grammes  each  are  to  be  weighed  off,  one  for 
drying  and  the  subsequent  check  assay  and  the  other 
for  the  first  assay.  Powdered  opium  should  not  lose 
over  4   per  cent,   in   drying  at   100°    C.    (212°    F.). 

Maceration. — The  10  grammes  of  mass  are  pulled 
out  and  broken  into  thin  pieces,  and  dropped  into  a 
flask  of  200  Cc.  capacity,  100  Cc.  of  water  added, 
the  whole  occasionally  well  shaken  and  allowed  to 
stand  over-night,  then  again  well  shaken.  When 
powdered  opium  is  to  be  assayed,  the  10  grammes 
of  powder  are  well  shaken  with  100  Cc.  of  water, 
and  then  an  hour  or  two  of  maceration  is  suffi- 
cient. 

Exhaustion. — The  well-shaken  opium  mixture  is 
carefully  poured  in  the  centre  of  a  well-wetted,  tared 
filter  of  strong  paper,  of  12  Cm.,  or  4.8  inches 
diameter,  so  folded  that  the  lower  part  of  the  cone 
hangs  free  in  the  funnel, — that  is,  folded  for  a 
rather  more  open  angle  than  that  of  the  funnel 
used.  The  filtrate  is  received  in  a  beaker  marked  at 
150  Cc,  and  the  flask  and  residue  are  well  washed 
with  water  until  the  filtrate  reaches  the  150  Cc. 
mark.  By  means  of  a  spatula  the  residue  is  re- 
turned to  the  flask  without  breaking  the  filter,  50  Cc. 
of  water  are  added,  the  whole  is  actively  shaken  for 
five  minutes  and  is  then  returned  to  the  filter,  being 
carefully  poured  into  the  centre,  so  that  in  draining 
the  residue  may  be  of  equal  thickness  on  all  sides. 
This  second  filtrate  is  received  in  a  second  beaker 
marked  at  150  Cc,  and  the  residue  is  percolated 
and  washed  until  the  filtrate  reaches  the  mark. 
In  both  percolations  a  large  part  of  the  water 
is  dropped  from  a  pipette,  held  at  a  height  of  5  or 
6  inches,  upon  the  edges  of  the  filter  and  the 
surface  of  the  residue.  When  finally  drained,  the 
filter  and  residue  are  pressed  between  folds  of  bibu- 
lous paper,  dried  until  they  cease  to  lose  weight 
at  100°  C.  (212°  F.),  and  weighed,  the  weight  to  be 
stated  by  percentage  for  insoluble  residue. 

Evaporation  of  the  solution. — The  weaker  solution 
is  evaporated  first  in  a  tared  capsule  of  250  Cc. 
capacity,  on  a  water  bath,  to  about  10"  Cc.  The 
stronger  solution  is  then  added  to  this,  and  the 
evaporation  continued  until  the  whole  is  reduced  to 
14  grammes.  This  is  rinsed  round  the  capsule  by 
a  rotary  motion  until  all  the  rings  of  extract  formed 
during  the  evaporation  are  dissolved,  and  it  is 
then  poured  into  a  tared  flask  of  100  Cc  capacity. 
The  capsule  is  then  rinsed  into  the  flask  with  three 
rinsings    of    about   2    Cc.    of    water    each   time,    and 
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and  Smith  (Chem.  News,  1888,  pp.  93,  103) 
criticise  severely  several  well  known  methods 
of  assay,  and  recommend  their  own,  which  does 

finally  with  enough  water  in  addition  to  make  the 
entire  solution  in  the  flask  weigh  20  grammes. 

Precipitation. — To  the  20  grammes  of  concentrated 
solution  is  then  added  half  its  weight,  or  10  gram- 
mes, of  alcohol  of  not  less  than  91  per  cent  (sp. 
gr.  0.815 j,  and  the  mixture  is  well  shaken.  Then 
25  Cc.  or  17.5  grammes  of  ether  of  not  less  than 
93  per  cent.  (sp.  gr.  0.725)  is  added,  and  the 
mixture  again  well  shaken.     To  this  3.5  grammes  or 

3.5  Cc.  of  water  of  ammonia  of  10  per  cent, 
strength  (sp.  gr.  0.960)  are  added,  and  the  mixture 
is  vigorously  shaken  for  ten  minutes.  Usually  within 
two  minutes  from  the  commencement  of  this  shaking 
out  of  the  morphine,  and  often  within  one  minute, 
a  sudden  change  in  the  sound  of  the  shaken  mixture 
occurs.  From  a  soft,  rather  oily  sound  the  change 
is  to  a  sharp  rattle,  and  coincldently  with  this  change 
a  very  large  proportion  of  the  morphine  crystallizes 
out  in  crystals  as  large  as  particles  of  fine  sand. 
At  the  end  of  ten  minutes'  shaking  the  flask  is 
set   aside  over-night  or   for  not    less   than   six   hours. 

Separation  and  washing. — The  ether  layer  is 
poured  off  as  closely  as  possible,  and  20  Cc.  of  fresh 
ether  are  added  to  the  contents  of  the  flask  and  rinsed 
round  without  shaking.  This  is  poured  off  as  closely 
as  possible,  and  20  Cc.  more  or  fresh  ether  added, 
rinsed  round,  and  poured  off  as  before,  and  this  is 
repeated  with  a  third  portion  of  20  Cc.  of  fresh 
ether.     A    pair   of   counterbalanced    filters   it    Cm.,    or 

3.6  inches,  in  diameter,  folded  at  an  angle  slightly 
wider  than  the  funnel,  and  well  wetted  with  ether. 
then  receive  the  contents  of  the  flask,  the  upper  ether 
layer  being  slowly  poured  In  first,  no  that  It  may 
pass  through  before  the  paper  become*  (retted  with 
the  aqueous  solution.  Wom  the  liquid  has  nearly 
drained  through  from  the  crystals  on  the  inters. 
those  from  the  flask  are  washed  out  on  to  the 
filters  by  repeated  portions  of  wiiter.  about  3  Cc. 
at  a  time,  until  all  the  crystals  are  upon  the  filters. 
Then  water  is  applied,  drop  by  drop,  from  a  pipette 
held  3  or  4  Inches  above  the  funnel,  to  the  edges 
of  the  filters  and  the  surface  of  the  crystals  until 
they  are  fairly  clean  and  the  mother  liquor  and  wash- 
ings together  do  not  exceed  50  Cc  Then  5  Cc.  of  a 
saturated  solution  of  morphine  In  91  per  cent,  alcohol 
is  dropped  from  a  pipette,  first  upon  the  crystals 
on  the  point  of  the  tilter.  and  then  upon  the  edges 
of  the  filters,  so  as  to  displace  all  the  aqueous  solu- 
tion and  leave  them  saturated  with  the  alcoholic  liquid. 
Then,  before  this  has  time  to  dry.  It  Is  displaced 
by  dropping  on,  in  the  same  way.  5  (V.  or  more  of 
ether.  When  this  has  drained  through,  the  filters 
are  closed  together  upon  the  crystals  In  the  original 
folds  and  pressed  between  folds  of  bibulous  paper, 
under  weights,  for  half  an  hour.  The  filters  are  then 
opened,  and  when  the  morphine  is  spread  out  upon  the 
inner  one  they  are  dried  at  60°  (\  (140°  P.)  until 
they  cease  to  lose  weight.  This  is  the  crude  morphine, 
and  if  a  small  portion  of  it  Is  found  to  be  entirely 
and  quickly  soluble  in  one  hundred  times  (or  more) 
Its  weight  of  lime  water,  the  weight  of  the  mor- 
phine multiplied  by  10  is  accepted  as  the  percentage 
of  morphine  yielded  by  the  opium. 

Correction  or  control  of  results. — When  the  pre- 
liminary testing  of  a  small  quantity  of  the  precipi- 
tate shows  that  It  Is  not  all  entirely  soluble  In  lime 
water,  0.5  gramme  is  weighed  off,  put  into  a 
graduated  cylinder,  and  50  Cc.  of  lime  water  added 
by  pouring  down  the  side  of  the  inclined  cylinder. 
The  contents  of  the  cylinder  are  then  tilted  backward 
and  forward  without  shaking,  so  as  to  avoid  the 
formation  of  froth  on  the  surface,  until  all  that  is 
soluble  is  dissolved.  Whenever  there  is  doubt  as 
to  when  the  solvent  action  is  complete,  the  agitation 
Is  continued  until  the  undissolved  particles  cease  to 
diminish  in  size  or  number.  The  solution  is  then 
filtered  through  a  pair  of  counterbalanced  filters 
about  7  Cm.,  or  2.8  inches,  in  diameter,  and  the 
filters  and  residue  are  well  washed,  first  with  5  Cc. 
of  lime  water  and  then  with  5  Cc.  of  water,  and 
when  drained  they  are  closed  up,  pressed  between 
folds  of  bibulous  paper,  dried  until  they  cease  to 
lose  weight  at  100^  C,  and  weighed.  Then  as  0.5 
gramme  of  the  crude  morphine  is  to  the  weight  of 
this  residue,  so  is  the  weight  of  all  the  crude  mor- 
phine to  the  total  amount  of  insoluble  residue  it 
would  have  yielded  if  the  whole  had  been  sub- 
jected to  the  action  of  100  times  its  weight  of  lime 
water.  The  weight  thus  obtained,  subtracted  from 
the  total  weight  of  crude  morphine,  gives  the  net 
weight  of  pure  morphine ;  and  this  multiplied  by 
10   gives  the   corrected   percentage. 


not  vary  greatly  from  others  in  use;  indeed,  it 
is  difficult  to  resist  the  conclusion  that  the  dif- 
ferences in  the  results  arrived  at  by  various 
operators  are  largely  chargeable  to  personal 
error  and  unfamiliarity  with  other  processes 
than  their  own.  The  U.  S.  P.  (8th  Rev.) 
assay  method  is  unquestionably  the  most  prac- 
tical and  accurate  that  has  yet  been  devised. 
(See  Ephem.,  June,  1888,  1113;  A.  J.  P., 
1887,  74;  Prescott's  Organic  Analysis,  1887, 
375;  Lyons's  Handbook  on  Assaying  Drugs, 
1899,  201 ;  Allen's  Com.  Org.  Anal,  vol.  iii.  Part 
II,  p.  342.) 

For  other  methods  of  assay,  and  comments, 
see  U.  S.  Dispensatory,  14th  edition,  675,  and 
15th  edition,  1072;  A.  J.  P.,  1876,  358;  1878, 
184;  1879,  369;  1894,  445;  1897,  244;  AT.  R., 
Feb.  1880,  Dec.  1880,  1881,  174;  West.  Drug., 
1885,  231,  also  1886,  442;  Am.  Drug.,  1885, 
221,  also  1886,  203;  Dieterich's  method  modified 
by  Schlickum,  Ph.  Era,  1887,  325,  also  1888, 
9;  assay  adopted  by  U.  S.  Laboratory  in  New 
York,  Ph.  Era,  1887,  151;  B.  C.  D.,  1894,  372; 
P.  J.,  1897,  542. 

Moerk  recommended  the  treatment  of  the 
crystallized  morphine  with  lime  water;  see 
U.  S.  P.  (8th  Rev.)  assay.  (Proc.  Penn. 
Pharm.  Assoc,  1897,  65.)  Gordin  and  Pres- 
ent t  propose  a  volumetric  assay  based  on 
the  estimation  of  morphine  as  periodide, 
after  separation  by  treatment  with  benzene, 
.Ketone,  and  lime  water.  (M.  R.,  1898,  526.) 
See  also  C.  I).,  189S,  20;  D.  C.  L902,  L61; 
Ph.  Archiv,  1898,  121;  1901;  1902,  81,  87; 
Proc.  A.  Ph.  A.,  1899,  263;  1902,  425;  1904, 
309;  P.  J.,  1903,  909;  1904,  719;  Chem.  News, 
1903,  286. 

Tests  of  Opium. — It  is  sometimes  highly  im- 
portant to  be  able  to  ascertain  the  presence  or 
absence  of  opium  in  any  suspected  mixture. 
As  meconic  acid  and  morphine  have  been  found 
only  in  the  products  of  the  poppy,  if  either 
or  both  of  them  be  shown  to  exist  in  any  sub- 
stance,  very  strong  evidence   will   be   afforded 

The  lime  water  solution  of  0.5  gramme  of  morphine 
and  washings  are  tinted  with  10  drops  of  solution 
of  phenolphthalein,  and  oxalic  acid  declnormal  solu- 
tion Is  dropped  in  from  a  burette  until  the  color  is 
discharged.  The  amount  of  oxalic  acid  required 
Indicates  the  amount  of  lime  water  present  In  the 
proportion  of  40  Cc.  of  decinormal  oxalic  acid  to 
100  Cc.  of  lime  water.  The  burette  Is  then  refilled 
to  the  0  mark  for  the  saturation  of  the  morphine 
present,  and  the  oxalic  acid  Is  dropped  in  until 
neutral  litmus  paper  is  Just  slightly  reddened.  The 
quantity  of  the  decinormal  oxalic  acid  required 
should  not  be  less  than  16.4  Cc,  which  Indicates, 
according  to  the  molecular  weight  of  305.25  for 
morphine,  a  degree  of  purity  equal  to  100  per  cent., 
or,  according  to  a  molecular  weight  of  303,  of 
99.4  per  cent.  These  figures  and  results  will,  of 
course,  apply  only  to  those  assays  wherein  there 
are  no  residues  insoluble  In  lime  water.  Whenever 
a  correction  has  to  be  made,  of  course  the  titra- 
tion applies  not  to  0.5  gramme  of  morphine, 
but  to  0.5  gramme  less  the  correction,  and  then  the 
decinormal  solution  required  will  be  proportionately 
less.  In  general  practice,  perhaps  nineteen  times  out 
of  twenty  the  lime  water  testing  will  show  an 
insignificant  amount  of  Insoluble  residue,  and  then 
the  assay  process  may  well  end  there,  so  far  as 
concerns  its  general  practical  value  and  the  cor- 
rection and  control  of  results ;  and  the  titration  is 
merelv  held  in  reserve  for  exceptional  cases  and  un- 
usuaf  varieties  of  opium.    ( Ephem.,  vol.  ill.,  p.  1152.) 
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of  the  presence  of  opium.  The  test  should, 
therefore,  be  applied  in  reference  to  the  detec- 
tion of  these  two  principles.  If  an  aqueous 
infusion  of  the  substances  examined  yields  a 
red  color  with  the  tincture  of  ferric  chloride, 
there  is  presumptive  evidence  of  the  presence 
of  meconic  acid.  Greater  certainty  may  be  ob- 
tained by  the  following  process.  Add  in  ex- 
cess to  the  filtered  liquor  a  solution  of  lead 
acetate.  If  opium  be  present,  there  will  be  a 
precipitate  of  lead  meconate,  and  the  morphine 
and  lead  acetates  will  remain  in  solution.  The 
precipitate  is  then  to  be  suspended  in  water, 
and  decomposed,  either  by  adding  a  little  di- 
luted sulphuric  acid,  which  forms  lead  sulphate 
and  leaves  the  meconic  acid  in  solution,  or  by 
passing  through  it  a  stream  of  hydrogen  sul- 
phide, removing  by  nitration  the  precipitated 
lead  sulphide,  and  heating  the  clear  liquor,  so  as 
to  drive  off  the  hydrogen  sulphide.  With  the 
clear  liquor  thus  obtained,  if  it  contain  meconic 
acid,  the  tincture  of  ferric  chloride  will  produce 
a  striking  red  color,  ammoniated  copper 
sulphate  a  green  precipitate,  and  lead  acetate, 
silver  nitrate,  and  barium  chloride,  white 
precipitates  soluble  in  nitric  acid.  Potassium 
sulphocyanate,  which,  according  to  Wright,  is  an 
invariable  constituent  of  saliva  (Simon's  Chem- 
istry, ii.  6),  produces  a  red  color  with  ferric 
salts,  resembling  that  produced  by  meconic  acid, 
but,  according  to  Everitt,  this  color  is  entirely 
and  at  once  destroyed  by  a  solution  of  cor- 
rosive sublimate,  which  has  no  effect  on  the  red 
color  of  iron  meconate.  (A.  J.  P.,  xii.  88.) 
On  the  contrary,  gold  chloride  reddens  a  solu- 
tion of  sulphocyanic  acid  or  a  sulphocyanate, 
but  not  of  meconic  acid.  Pereira  says  the 
acetates  also  redden  ferric  salts,  but  do  not 
afford  the  results  just  mentioned  with  lead 
acetate  and  barium  chloride.  To  test  for  the 
presence  of  morphine,  the  liquid  from  which  the 
lead  meconate  has  been  precipitated,  and  which 
may  be  supposed  to  contain  the  morphine  and 
lead  acetates,  must  be  freed  from  the  lead  by 
a  stream  of  hydrogen  sulphide,  and  then  from 
the  hydrogen  sulphide  by  heat,  after  which  the 
following  reagents  may  be  applied, — viz.,  1, 
nitric  acid,  which  colors  the  morphine  red; 
2,  iodic  acid,  which  is  decomposed  by  the  mor- 
phine with  the  extrication  of  iodine,  which 
colors  the  liquid  reddish  brown,  and,  if  starch 
is  present,  unites  with  it  to  form  a  blue  com- 
pound; 3,  solution  of  ammonia,  which,  if  care- 
fully added,  so  as  not  to  be  in  excess,  throws 
down  a  precipitate  of  morphine  soluble  in  a 
great  excess  of  that  alkali  or  of  potassium 
hydroxide;  and,  4,  tannic  acid,  which  precipi- 
tates morphine  tannate.  If  the  precipitate 
thrown  down  by  ammonia  affords  a  deep-red 
color  becoming  yellow  with  nitric  acid,  and  a 
blue  color  with  feme  chloride,  the  proofs  may 
be  considered  complete.1 

1  Merck  has  proposed  a  test  of  opium,  founded  on 
the  property,  which  characterizes  porphyroxine,  of 
assuming  a  red  color  when  heated  in  diluted  hy- 
drochloric   acid.     The    suspected    liquid    is    first    care- 


Though  opium  is  little  injured  by  time 
if  well  kept,  yet  it  does  undergo  spontaneous 
change,  and  Guibourt  found  less  morphine  in  a 
specimen  which  had  been  in  his  possession 
nearly  twenty  years  than  it  had  yielded  in  its 
recent  state.  There  was  also  more  coloring 
matter,  due  to  the  darkening  by  age.  (Ann. 
Ther.,  1863,  p.  5.) 

Among  the  adulterations  of  opium,  starch  has 
been  detected  in  a  specimen  examined  by  J.  T. 
King.  The  drug  was  unduly  brittle,  and  evi- 
dences of  starch  were  afforded  both  by  the 
microscope  and  by  iodine.  From  the  size  and 
form  of  the  granules,  King  inferred  that  the 
starch  was  that  of  the  bean.  (A.  J.  P.,  Jan. 
1869,  p.  1.)  The  probability  is  that  powdered 
beans  were  the  substance  used. 

Uses. — Opium  is  a  stimulant  narcotic.  Taken 
by  a  healthy  person  in  moderate  dose,  it  in- 
creases the  force,  fulness,  and  frequency  of  the 
pulse,  augments  the  temperature  of  the  skin, 
invigorates  the  muscular  system,  quickens  the 
senses,  animates  the  spirits,  and  gives  new 
energy  to  the  intellectual  faculties.  Its  oper- 
ation, while  thus  extending  to  all  parts  of  the 
system,  is  directed  with  peculiar  force  to  the 
brain,  the  functions  of  which  it  excites  some- 
times even  to  intoxication  or  delirium.  In  a 
short  time  this  excitation  subsides;  a  calmness 
of  the  corporeal  actions,  and  a  delightful  pla- 
cidity of  mind,  succeed,  and  the  individual,  in- 
sensible to  painful  impressions,  forgetting  all 
sources  of  care  and  anxiety,  submits  himself  to 
a  current  of  undefined  and  unconnected  but 
pleasing  fancies,  and  is  conscious  of  no  other 
feeling  than  that  of  a  quiet  and  vague  enjoy- 
ment. At  the  end  of  half  an  hour  or  an  hour 
from  the  administration  of  the  narcotic,  all 
consciousness  is  lost  in  sleep.  The  soporific 
effect,  after  having  continued  for  eight  or  ten 
hours,  goes  off,  and  is  often  succeeded  by  more 
or  less  nausea,  headache,  tremors,  and  other 
symptoms  of  diminished  or  irregular  nervous 
action,  which  soon  yield  to  the  recuperative 
energies  of  the  system,  and,  unless  the  dose  is 
frequently  repeated,  and  the  powers  of  nature 
worn  out  by  over-excitement,  no  injurious  con- 
sequences will  ultimately  result.  Such  is  the 
obvious  operation  of  opium  when  moderately 
taken,  but  other  effects,  very  important  from  a 
remedial  point  of  view,  are  also  experienced. 
All  the  secretions,  with  the  exception  of  that 
from  the  skin,  are  in  general  either  suspended 
or   diminished;    the   peristaltic   motion   of   the 


fully  evaporated,  a  few  drops  of  solution  of  potassium 
hydroxide  are  added,  and  the  mixture  agitated  with 
ether.  The  ethereal  solution  being  filtered  off,  a 
slip  of  unsized  paper  is  to  be  dipped  into  it  and  dried, 
and  the  moistening  and  drying  should  be  repeated 
several  times.  The  paper  thus  prepared  is  to  be  mois- 
tened with  diluted  hydrochloric  acid,  and  then  ex- 
posed to  the  vapor  of  boiling  water.  If  it  become  red- 
dened, opium  may  be  inferred  to  exist  in  the  liquid 
tested.  Heusler  states  that  this  test  is  not  appli- 
cable to  the  aqueous  solution  or  extract  of  opium, 
because  porphyroxine  is  insoluble  in  water,  but 
Robertson  of  Rotterdam,  has  found  it  to  succeed 
with  the  aqueous  extract,  and  infers  that  the  por- 
phyroxine is  so  combined  in  opium  as  to  render 
it  in  some  measure  soluble.     (J.  P.  C.  3e  se>.,  xxii.) 
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bowels  is  lessened ;  pain  and  inordinate  muscular 
contraction,  if  present,  are  allayed,  and  general 
nervous  irritation  is  composed. 

In  doses  insufficient  to  produce  the  full  sopo- 
rific effect,  the  stimulant  influence  upon  the 
mental  functions  continues  longer,  and  the  sub- 
sequent calming  effect  is  sustained  for  hours, 
sleep  being  not  unfrequently  prevented,  or 
rendered  so  light  and  dreamy  that,  upon  awak- 
ing, the  patient  will  scarcely  admit  that  he  has 
slept  at  all.  From  large  doses  the  period  of 
excitement  and  exhilaration  is  shorter,  the  sopo- 
rific and  anodyne  effects  are  more  intense  and  of 
longer  duration,  and  the  succeeding  symptoms 
of  debility  are  more  obvious  and  alarming. 

By  quantities  sufficient  lo  destroy  life,  after  a 
brief  excitement,  the  pulse  is  reduced  in  fre- 
quency, though  not  in  force,  muscular  strength 
is  diminished,  and  feelings  of  languor  and 
drowsiness  supervene,  which  soon  eventuate  in 
a  deep  apoplectic  sleep.  A  stertorous  respira- 
tion, a  dark  suffusion  of  the  countenance,  a 
full,  slow,  and  Laboring  pulse,  an  almost  total 
insensibility  to  external  impressions,  and,  when 
a  moment  of  consciousness  is  obtained  by  vio- 
lent agitation  or  irritating  applications,  a 
confused  state  of  intellect,  and  an  irresistible 
disposition  to  sink  back  into  comatose  sleep,  are 
symptoms  which,  for  the  first  few  hours,  at- 
tend the  operation  of  the  poison.  The  pulse 
is  slow,  but  is  full  and  strong.  In  the  space  of 
a  few  hours,  varying  according  to  the  quantity 
of  the  narcotic  taken  and  the  powers  of  the 
patient's  constitution,  a  condition  of  debility 
ensues,  and  this  condition  will  be  hastened  in 
point  of  time,  though  it  will  he  more  under  the 
control  of  remedies,  if  the  opium  be  evacu- 
ated from  the  stomach.  Called  to  an  indi- 
vidual Laboring  under  the  influence  of  a  fatal 
dose  of  opium,  at  a  period  from  six  to  twelve 
hours  after  it  has  been  swallowed,  the  practi- 
tioner will  generally  find  him  with  a  cool, 
clammy  skin,  cold  extremities,  a  pallid  counte- 
nance, a  feeble,  thread-like,  scarcely  perceptible 
pulse,  a  slow,  interrupted,  almost  gasping 
respiration,  a  torpor  little  short  of  absolute 
death-like  insensibility,  with  narrowly  con- 
tracted pupils.  Death  soon  follows,  unless 
relief  be  afforded. 

After  death  from  opium  there  are  no  charac- 
teristic lesions  discoverable.  The  active  prin- 
ciples of  opium  are  undoubtedly  absorbed,  and 
act  directly  upon  the  nerve  centres,  affecting  in 
man  chiefly  the  cerebrum,  but  in  some  of  the 
lower  animals  the  spinal  system  more  pro- 
foundly than  the  brain.  The  slow,  full  pulse 
found  early  in  poisoning  is  due  to  an  excitement 
of  the  pneumogastric  centres  in  the  medulla, 
while  the  rapidity  of  the  pulse  late  in  the 
poisoning  is  probably,  in  part  at  least,  the  result 
of  a  paralysis  of  these  centres.  The  great 
feebleness  of  the  pulse  seems  to  be  partially 
produced  by  vasomotor  paralysis,  partially  by 
exhaustion  of  the  intra-cardiac  ganglia.  The 
contraction  of  the  pupil  is  caused  by  stimulation 
of   the   oculo-motor   centres,  while   the   sudden 


dilatation  which  immediately  precedes  dissolution 
seems  to  have  its  origin  in  a  giving  out  of  these 
centres.  The  immediate  cause  of  death  is  fail- 
ure of  respiration,  which  is  due  to  a  direct 
action  of  the  poison  upon  the  respiratory  centre 
in  the  medulla  oblongata. 

On  some  individuals  opium  produces  peculiar 
effects,  totally  differing  from  the  ordinary  re- 
sults of  its  operation.  In  very  small  quantities 
it  occasionally  gives  rise  to  excessive  sickness 
and  vomiting,  and  even  spasm  of  the  stomach; 
in  other  cases  it  produces  restlessness,  head- 
ache, and  delirium,  and  we  have  known  it,  even 
in  large  doses,  to  occasion  obstinate  wakeful- 
ness. The  headache,  want  of  appetite,  tremors, 
etc.,  which  usually  follow,  in  a  slight  degree, 
its  narcotic  operation,  are  uniformly  experi- 
enced by  some  individuals  to  such  an  extent  as 
to  render  the  use  of  the  medicine  very  inconven- 
ient. It  is  possible  that  some  of  these  dis- 
agreeable effects  may  arise  not  from  the  meco- 
nate  of  morphine  contained  in  the  opium,  but 
from  some  other  of  its  ingredients,  and  those 
which  do  result  from  the  meconate  may  not 
be  produced  by  other  salts  of  morphine.  It 
•  ry  commonly  believed  that  uarcotine  is 
the  most  depressant  of  all  the  active  principles. 
As  water  does  not  dissolve  it,  aqueous  prepara- 
tions of  opium  are  least  likely  to  cause  un- 
pleasant after  effects. 

An  occasional  effect  of  opium,  which  has  not 
yet  been  mentioned,  is  a  disagreeable  itching 
or  sense  of  pricking  in  the  skin,  some!  inn 
tended  with  a  species  of  miliary  eruption. 
We  have  found  the  effect  lo  result  equally 
from  all  the  official  preparations  of  this  nar- 
cotic. 

The  local  effects  of  opium  are  similar  in 
character  to  those  which  follow  its  general 
operation.  An  increased  action  of  the  pail  is 
first  observable,  then  a  diminution  of  its  sen- 
sibility and  contractility,  and  the  latter  effect 
is  more  speedy,  more  intense,  and  of  longer 
continuance,  the  larger  the  quantity  applied. 

In  all  parts  of  the  world,  opium  is  habit- 
ually employed  by  many  with  a  view  to  its 
exhilarating  and  anodyne  influence.  This  is 
particularly  the  case  among  the  Mohammedans 
and  Hindus,  who  find  in  this  narcotic  the  most 
pleasing  substitute  for  alcoholic  drinks,  which 
are  interdicted  by  their  religion.  In  India, 
Persia,  and  Turkey  it  is  consumed  in  immense 
quantities,  and  many  nations  of  the  East  smoke 
opium  as  those  of  the  West  smoke  tobacco. 
This  is  not  the  place  to  speak  of  the  fearful 
effects  of  such  a  practice  upon  both  the  in- 
tellectual and  the  bodily  faculties. 

The  use  of  opium  as  a  medicine  can  be 
clearly  traced  back  to  Diagoras,  who  was  nearly 
contemporary  with  Hippocrates,  and  it  was 
probably  employed  before  his  time.  Its  ex- 
tensive applicability  to  the  cure  of  disease  will 
be  rendered  evident  by  a  view  of  the  indications 
which  it  is  calculated  to  fulfil.  1.  It  is  excitant 
in  its  primary  action.  In  low  or  typhoid 
fevers,    requiring    a    supporting    treatment,    it 
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exalts  the  action  of  the  arterial  and  nervous 
systems,  and,  in  moderate  doses  frequently  re- 
peated, may  be  employed  with  advantage  in 
conjunction  with  other  stimulants.  2.  It  is  still 
true  that  as  a  general  analgesic  opium  is  the 
most  effectual  drug  known,  although  in  some 
forms  of  neuralgia,  in  migraine  and  other 
nervous  headaches,  as  well  as  in  the  fulgurant 
pains  and  crises  of  spinal  scleroses,  antipyrine, 
acetphenetidin  and  other  coal  tar  products, 
especially  in  combination  with  caffeine,  are 
often  preferable  to  it.  When  the  pain  is  severe 
the  opium  should  be  given  in  the  form  of  a 
morphine  salt,  hypodermically  injected.  3. 
Opium  is  an  important  somnifacient,  and  when 
the  sleeplessness  is  produced  by  pain  is  the 
most  useful  drug  of  the  class.  In  ordinary 
insomnia,  trional,  sulphonal,  hydrated  chloral, 
or  other  of  the  modern  hypnotics  are  usually 
to  be  preferred.  Very  frequently,  as  in  delir- 
ium tremens,  the  combination  of  opium  with 
these  narcotics  is  espcially  effective.  4.  Opium 
acts  as  an  antispasmodic,  probably  by  be- 
numbing the  sensitiveness  of  the  peripheral  or 
centric  nerve  system,  and  hence  is  useful  in 
tetanus,  colic,  gouty  spasm  of  the  stomach,  chol- 
era, nephritic  and  hepatic  colic,  and  in  vari- 
ous convulsive  affections.  5.  It  is  useful  in 
allaying  various  irritations,  such  as  produce  ex- 
cessive cough,  nausea,  tenesmus,  strangury,  etc. 
In  this  way  it  is  valuable  in  various  internal 
hemorrhages  in  combination  with  more  directly 
acting  remedies.  6.  It  is  often  very  service- 
able in  checking  morbid  discharges,  as  in 
serous  or  other  forms  of  diarrhoea  with  very 
large  liquid  stools,  also  in  diabetes,  in  which 
disease,  however,  it  probably  acts  by  influencing 
the  nervous  centres.  7.  Combined  with  ipecac, 
it  is  often  useful  as  a  diaphoretic  (see  Pulvis 
Ipecacuanhce  et  Opii)  in  forming  colds,  sub- 
acute rheumatism,  grippe,  etc.  8.  Opium  al- 
though naturally  producing  constipation  by 
arrest  of  secretion,  is  often  of  service  in  those 
cases  in  which  the  constipation  is  dependent 
upon  a  very  severe  local  irritation  from  undi- 
gested food  or  other  cause.  In  all  cases  of 
mucous  inflammation,  as  in  bronchitis  or  ente- 
ritis in  the  first  stages  when  there  is  dryness  of 
the  mucous  membrane,  opium  is  contra-indi- 
cated on  account  of  its  tendency  to  increase  the 
dryness  and  prevent  secretion  through  which 
relief  to  the  congestion  is  naturally  produced. 

The  dose  of  opium  varies  enormously  ac- 
cording to  the  circumstances.  We  have  seen  an 
opium  habitue  take  eight  grains  of  morphine 
at  a  dose  with  no  sensible  effect  other  than  a 
little  restfulness.  Children,  especially  infants, 
bear  the  remedy  very  badly  and  we  have  seen 
one  and  a  half  grains  of  Dover's  powder  pro- 
duce an  almost  fatal  poisoning  in  a  child  nearly 
a  year  old.  Disease  also  greatly  influences  the 
dose;  in  diarrhoeas  one-fourth  of  a  grain  (0.016 
Gm.)  may  suffice.  In  tetanus,  enormous  doses 
are  well  borne  and  in  acute  peritonitis  we  have 
seen  75  grains  (5  Gm.)  given  during  the  24 
hours  with   advantage  to  one  unaccustomed  to 


opium.  Whenever  opium  is  given  in  heroic 
doses  it  should  be  administered  hypodermically, 
at  least  in  part,  while  whatever  is  given  by  the 
mouth  should  be  in  a  liquid  preparation  so  as  to 
promote  rapid  absorption,  and  should  be  ad- 
ministered in  divided  doses  at  short  intervals, 
the  patient  being  closely  watched,  and  the  rem- 
edy  suspended  whenever  narcosis   appears. 

Opium  may  often  be  administered  with  great 
advantage  by  the  rectum.  In  this  way  it  oper- 
ates most  advantageously  in  obstinate  vomit- 
ing, painful  nephritic  and  uterine  affections, 
strangury  from  blisters,  and  dysenteric  tenes- 
mus. It  may  be  employed  as  a  suppository,  or 
in  the  form  of  enema  made  with  laudanum  and 
a  small  quantity  of  viscid  liquid,  as  flaxseed 
tea,  mucilage  of  gum  arabic,  or  starch  pre- 
pared with  hot  water.  Absorption  takes  place 
more  slowly  from  the  rectum  than  from  the 
stomach,  and  a  one-half  larger  dose  may  be 
given. 

Opium  was  formerly  much  used  as  a 
local  anesthetic  in  collyria,  urethral  injections, 
poultices,  etc.,  but  it  has  very  little  effect  and  is 
not  comparable  at  all  in  its  power  with  the 
modern  local  anesthetics.  In  the  form  of 
laudanum  it  makes  an  excellent  dressing  for 
minor  wounds,  but  probably  acts  chiefly  through 
the  alcohol  of  the  preparation. 

Treatment  of  Opium  Poisoning. — The  value 
of  potassium  permanganate  as  a  chemical  anti- 
dote to  opium  seems  to  be  thoroughly  estab- 
lished. It  acts  by  oxidizing  and  so  destroying 
the  alkaloid.  It  is  evident  that  to  exert  this 
influence  it  must  be  brought  in  contact  with 
the  alkaloid,  and  all  our  physiological  knowl- 
edge goes  to  show  that  potassium  permanganate 
is  not  absorbed  as  such  in  the  blood,  but  al- 
ways undergoes  decomposition  by  the  organic 
fluids  or  even  tissues  with  which  it  is  brought 
in  contact.  Further,  the  allegation  that  potas- 
sium permanganate  given  hypodermically  is  an 
efficient  antidote  in  opium  poisoning  does  not 
seem  to  be  sustained  by  the  clinical  records. 
It  is,  in  fact,  a  chemical  antidote  to  be  admin- 
istered by  the  mouth.  Recent  researches  have, 
however,  shown  that  poisonous  alkaloids  after 
their  absorption  are  eliminated  by  the  stomach 
and  upper  intestines,  to  be  reabsorbed,  so  that 
it  is  important  in  a  case  of  opium  poisoning 
not  to  be  satisfied  with  the  primary  administra- 
tion of  the  permanganate,  but  to  continue  giv- 
ing it  in  small  doses  until  marked  abatement 
of  the  symptoms  is  obtained.  In  the  absence 
of  potassium  permanganate,  tannic  acid  should 
be  used  as  the  next  best  antidote.  The  stomach 
should  be  emptied  either  by  the  stomach  tube 
or,  when  this  is  not  attainable,  by  the  more 
active  mechanical  emetics,  such  as  mustard 
flour,  zinc  sulphate,  or  copper  sulphate,  con- 
joined with  ipecac.  Emetics  are  uncertain  in 
their  action,  but  preferable  to  the  stomach  tube 
when  opium  has  been  swallowed  in  substance, 
as  the  lumen  of  the  tube  may  be  insufficient  to 
permit  the  passage  of  the  masses  in  which  the 
poison  is  sometimes  taken.     The  operation  of 
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the  emetic  should  be  promoted  by  a  very  free 
use  of  warm  drinks,  by  irritating  the  fauces 
with  a  feather,  by  keeping  the  patient  in 
motion,  and,  if  the  insusceptibility  to  the  action 
of  the  remedy  is  very  great,  by  dashing  cold 
water  upon  the  head  and  shoulders.  Very  fre- 
quently, before  the  practitioner  has  reached  the 
patient  the  narcotism  will  have  progressed  so 
far  that  it  is  impossible  to  cause  vomiting  at 
once.  Owing  to  the  great  disturbance  of 
respiration,  two  poisons  are  circulating  in  the 
blood,  namely,  opium  and  accumulated  carbon 
dioxide.  By  arousing  the  patient,  and  forcing 
him  to  supplement  the  disabled  involuntary 
breathing  by  voluntary  efforts,  or,  in  extreme 
cases,  by  artificial  respiration,  the  blood  may  bo 
so  far  purified  that  the  nervous  centres  recover 
sufficiently  their  sensitiveness  to  enable  the 
emetic  to  act.  The  great  cause  of  death  is 
failure  of  respiration,  the  keeping  the  patient 
awake,  and  the  procedures  already  spoken  of, 
are  for  the  purpose  of  preventing  this  failure. 

Peremptory  orders  to  breathe  should  be  con- 
tinually shouted  in  the  ear  of  the  patient. 
Shaking,  forcing  t<»  walk,  and  the  galvanic 
brush,  or  even  flagellations,  should  be  made  use 
of  to  get  the  rousing  effects  <>t  action  and  pain. 
Atropine,  strychnine,  and  cocaine  should  always 
be  used  by  hypodermic  injection  as  respiratory 
stimulants.  The  dose  of  the  alkaloids  depend^ 
upon  the  amount  of  the  poison  swallowed.  Of 
these  alkaloids  strychnine  is  probably  the  most 
serviceable,  but  certainly  a  much  better  effect 
is  obtained  from  the  combination  of  the  alka- 
loids than  from  any  one  of  them  alone.  One- 
seventieth  to  one-fiftieth  of  a  grain  of  atropine 
sulphate  may  he  given  but  should  not  be  in- 
cautiously repeated,  lest  its  secondary  depress- 
ing effect  occur;  one-thirtieth  to  one-twentieth  of 
a  grain  of  strychnine  sulphate  should  be  given 
hypodermically  and  repeated  at  short  intervals 
pro  re  nata.  One-sixth  grain  of  a  cocaine  salt  is 
often  serviceable  when  the  more  powerful  alka- 
loids have  already  been  used  freely.  It  should 
be  remembered  that  these  alkaloids  have  no  mys- 
terious or  complete  antagonism  to  morphine, 
that  they  do  good  chiefly  by  their  action  upon 
the  respiration  and  that  their  influence  upon  the 
pupil  is  no  proof  of  antagonism  to  morphine 
and  no  sufficient  guide  as  to  the  amount  of  the 
alkaloid  required.  They  are  used  especially  to 
act  upon  the  respiration  and  their  effect  upon 
this  function  is  the  chief  guide  to  their  admin- 
istration, although  their  action  upon  the  pupil 
and  circulation  should  always  be  considered. 
No  more  of  the  alkaloids  should  be  used  than 
is  necessary  to  bring  and  sustain  the  respira- 
tion sufficiently  near  the  normal.  In  the  car- 
diac debility  of  the  advanced  stage  of  opium 
poisoning,  digitalis  and  strychnine  are  the  chief 
reliances.  Ammonia  may  sometimes  be  em- 
ployed with  advantage  and  alcohol  may  be  used 
but  in  very  moderate  quantities.  It  is  often 
well  to  administer  the  tincture  of  digitalis  hy- 
podermically before  the  cardiac  failure  is  es- 
tablished.    Coffee  is  a  very  serviceable  remedy 


all  through  opium  poisoning.  It  acts  by  re- 
lieving the  stupor  and  also  as  a  respiratory 
stimulant.  It  should  be  given  ad  libitum,  and 
as  strong  as  it  can  be  made,  or  the  alkaloid 
caffeine  may  be  used  in  five-grain  doses  re- 
peated pro  re  nata.  In  rare  cases  bleeding,  in 
the  early  stages  of  the  poisoning,  when  evi- 
dences of  brain  congestion  have  been  very  pro- 
nounced, has  been  of  distinct  advantage.  When 
other  measures  fail,  forced  artificial  respiration 
should  always  be  resorted  to,  to  be  kept  up 
until  the  heart  beats  have  certainly  ceased. 

Dose,  from  one  to  two  grains  (0.065  to  0.13 
Gin.). 

Off.  Prep. — From  opium. — Extractum  Opii 
Liquidum,  Br.  (from  extract)  ;  Liniinentum  Opii, 
Br.  (from  tincture)  ;  Opii  Pulvis,  U.  8.;  Opium 
Granulatum,  U.  8.;  Tinctura  Camphorae  Com- 
posita,  Br.  (from  tincture)  ;  Tinctura  Opii,  Br.; 
Tinctura  Opii  Ammoniata,  Br.  (from  tincture). 

From  powdered  opium. — Acetum  Opii,  U.  8.; 
Emplastrum  Opii,  Br.;  Extractum  Opii,  U.  B.J 
Opium  Deodoratum,  U.  8.;  Pilulse  Opii,  U.  8.; 
Pilula  Plumbi  cum  Opio,  Br.;  Pilula  Saponis 
Composite,  Br.;  Pulvis  Cretae  Aromaticus  cum 
Opio,  Br.;  Pulvis  Ipecacuanha  et  Opii,  U.  8. 
(Br.)  :  Pulvis  Kino  Compositus,  Br.;  Pulvis  Opii 
Cbmpositns,  Br.;  Suppositoria  Plumbi  Compoaita, 
Br. ;  Tinctura  Opii  Ca?nphorata,  17.  »S'. ;  Trochisci 
Olvtyi  i  hi/a'  et  Opii,  U.  8.;  Unguentum  Galla; 
cum  Opio,  Br. 

From  urnnulated  opium. — Tinctura  Ipecacuan- 
ha <i  Opji.  /  .  S.  (from  tincture);  Tinctura  Opii, 
U.  ST.;  Tinctura  Opii  Deodorati,  U.  8.;  Vinuni 
Opii,  U.  8. 

OPIUM  DEODORATUM.  U.  S. 

DEODORIZED  OPIUM 

(6'pi-um  de-O-do-ra'tum ) 

<>pluin  Dcnarcotlsatum,  U.  B.  1880;  Denarcotlzed 
Opium. 

*  "  Powdered  Opium,  five  hundred  grammes 
[or  17  ounces  av.,  279  grains]  ;  Purified  Petro- 
leum Benzin,  a  sufficient  quantity.  Macerate 
the  Powdered  Opium  for  twenty-four  hours 
in  a  wide-mouthed,  well-closed  bottle,  with  suffi- 
cient Purified  Petroleum  Benzin  to  completely 
cover  it,  shaking  occasionally.  Decant  the 
liquid  as  closely  as  possible  and  repeat  the 
treatment  with  Purified  Petroleum  Benzin. 
Again  decant  the  liquid  and  pour  the  contents 
of  the  bottle  into  a  plain  filter  contained  in  a 
glass  funnel  which  should  be  well  covered, 
drain,  and  then  slowly  percolate  the  residue 
with  Purified  Petroleum  Benzin  until  the  latter 
passes  without  color.  Remove  the  filter  con- 
taining the  Opium  from  the  funnel  and  expose 
the  powder  to  the  open  air,  so  that  it  may  dry 
thoroughly.  Deodorized  Opium  should  be  kept 
in  well-stoppered  bottles,  and,  when  assayed  by 
the  process  given  under  Opium,  should  be  found 
to  yield  not  less  than  12  percent,  nor  more 
than  12.5  percent,  of  crystallized  morphine. 
Opium  in  coarser  powder  may  be  deodorized 
in  the  same  manner  as  directed  above."    U.  S. 
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The  use  of  purified  petroleum  benzin  (in 
place  of  ether)  in  the  U.  S.  P.  (8th  Rev.)  pro- 
cess is  an  improvement.  The  use  of  benzin  has 
often  been  proposed  by  Ebert  and  others,  but 
the  objection  has  always  been  that  it  was  diffi- 
cult to  obtain  it  of  sufficient  purity. 

This  preparation  represents  the  medicinal 
properties  of  opium  without  the  presence  of 
the  narcotic  and  odorous  principles,  which  are 
believed  by  many  physicians  to  play  an  im- 
portant part  in  the  nausea  and  depression  pro- 
duced in  some  people  by  opium. 

Dose,  one  to  two  grains   (0.065  to  1.3  Gm.). 

OPIUM  GRANULATUM.  U.  S. 

ORANULATED  OPIUM 

(o'pi-um  gran-u-la'tum ) 

"  Opium  dried  at  a  temperature  not  exceed- 
ing 85°  C.  (185°  F.)  and  reduced  to  a  coarse 
(No.  20)  powder.  Granulated  Opium,  when 
assayed  by  the  process  given  under  Opium, 
should  yield  not  less  than  12  percent,  nor  more 
than  12.5  percent,  of  crystallized  morphine. 
Granulated  Opium  of  a  higher  percentage  may 
be  brought  within  these  limits  by  admixture 
with  Granulated  Opium  of  a  lower  percentage 
in  proper  proportions."   U.  S. 

This  form  of  opium  has  been  introduced  into 
the  U.  S.  P.  (8th  Rev.)  because  on  account 
of  its  being  in  coarse  powder,  it  is  better 
fitted  for  use  in  making  the  liquid  preparations 
of  opium.    (See  Opium.) 

For  official  preparations  of  granulated  opium 
see  page  910. 

OXYMEL.  Br. 

OXYMEL 

(5x'y-m§l) 

Oxymel  Simplex  ;  Mel  Acetatum,  Melllte  de  Vlnaigre, 
Fr.  God.;  Oxymellite  simple,  Ac6tomel,  Fr. ;  Sauer- 
honig,  G.;  Oximiel  simple,  &p. 

"  Clarified  Honey,  liquefied,  40  ounces  (Im- 
perial) or  800  grammes;  Acetic  Acid,  5  fl. 
ounces  (Imp.  meas.)  or  100  cubic  centimetres; 
Distilled  Water,  a  sufficient  quantity.  Mix  the 
Clarified  Honey  with  the  Acetic  Acid  and  about 
five  fl.  ounces  (Imp.  meas.)  or  one  hundred 
cubic  centimetres  of  Distilled  Water,  or  suffi- 
cient to  produce  Oxymel  having  the  specific 
gravity  1.320."    Br. 

This  mixture  of  honey  and  vinegar  forms  a 
pleasant  addition  to  gargles,  and  is  sometimes 
used  as  a  vehicle  of  expectorant  medicines  and 
to  impart  flavor  to  drinks  in  febrile  diseases. 

Dose,  from  one  to  two  fluidrachms  (3.75  to 
7.5  Cc). 

OXYMEL  SCILL>E.  Br. 

OXYMEL  OF  SQUILL 

(6x'y-mel  scil'lae) 

Mellite  de  Vinaigre  Scillitique.  Oxymel  Scillitique, 
Fr.  Cod.;  Oxymel  Scillaj,  P.  G. :  Meerzwiebelhonig,  G. ; 
Ossimiele  scillltico,   It.;   Oximiel   escilitico,   Sp. 


"  Squill,  bruised,  2£  ounces  (Imperial)  or  75 
grammes;  Acetic  Acid,  2£  fl.  ounces  (Imp. 
meas.)  or  75  cubic  centimetres;  Distilled  Water, 
8  fl.  ounces  (Imp.  meas.)  or  240  cubic  centi- 
metres; Clarified  Honey,  liquefied,  a  sufficient 
quantity.  Digest  the  Squill  for  seven  days  in 
a  mixture  of  the  Acetic  Acid  and  Distilled 
Water.  Press  strongly;  filter.  Mix  the  pro- 
duct, which  should  measure  approximately  ten 
fluid  ounces  (Imp.  meas.)  or  three  hundred 
cubic  centimetres,  with  about  twenty-seven  fluid 
ounces  (Imp.  meas.)  or  eight  hundred  and 
ten  cubic  centimetres  of  the  Clarified  Honey, 
or  sufficient  to  produce  Oxymel  of  Squill  having 
the  specific  gravity  1.320."   Br. 

After  a  long  vogue,  this  preparation  fell  into 
such  neglect  that  it  was  abandoned  by  the 
Pharmacopoeias.  Its  reintroduction,  however, 
into  the  Br.  Pharmacopoeia  indicates  that  it  is 
still  prescribed.  It  has  the  virtues  of  squill, 
but  is  in  no  respect  superior  to  the  syrup.  It 
is  chiefly  used  as  an  expectorant  in  chronic 
catarrh,  humoral  asthma,  whooping  cough,  and 
generally  in  those  states  of  the  pulmonary 
organs  in  which  the  bronchial  tubes  are  loaded 
with  a  viscid  mucus  of  difficult  expectoration. 

Dose,  from  one-half  to  one  fluidrachm  (1.8  to 
3.75  Cc).  In  large  doses  it  is  emetic,  and  as 
such  is  sometimes  used  in  infantile  croup. 

PANCREATINUM.  U.  S. 

PANCREATIN 

( pan-cre-a-tl'num ) 

"A  mixture  of  the  enzymes  naturally  existing 
in  the  pancreas  of  warm-blooded  animals, 
usually  obtained  from  the  fresh  pancreas  of 
the  hog  (Sus  scrofa,  var.  domesticus  Gray),  or 
the  ox  (Bos  taurus  Linne)^  and  consisting  prin- 
cipally of  amylopsin,  myopsin,  trypsin,  and 
steapsin,  and  proved  to  be  capable,  when  as- 
sayed by  the  process  given  below,  of  converting 
not  less  than  25  times  its  own  weight  of  starch 
into  substances  soluble  in  water."   U.  S. 

Pancreatine  mgdicinale,  Pancreatina,  Fr.  Cod.; 
Pancreatina,   Sp. 

The  term  "  pancreatin "  has  been  variously 
used  for  many  different  preparations  from  the 
pancreatic  gland,  and  has  long  been  popularly 
employed  for  the  purpose  of  distinguishing 
preparations  more  or  less  of  the  nature  of  ex- 
tracts made  from  the  gland.  The  pancreatic 
juice  is  an  albuminous,  transparent  liquid, 
odorless,  alkaline,  and  containing  about  eight 
per  cent,  of  organic  matter.  It  is  now  gen- 
erally recognized  that  there  are  present  in  it 
three  or,  perhaps,  four  different  soluble  fer- 
ments (enzymes) ;  trypsin,  whose  function  it  is, 
when  in  alkaline  solution,  to  convert  albuminous 
bodies  into  peptones;  amylopsin,  a  diastatic 
ferment,  closely  allied  to,  if  it  is  not  identical 
with,  the  ptyalin  of  the  saliva,  and  possessed 
of  the  power  to  convert  raw  or  boiled  starch 
into  sugar  (chiefly  maltose) ;  steapsin,  which 
has  the  power  of  splitting  up  fats  into  glyc- 
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erin  and  fatty  acids;  and  a  peculiar  substance, 
not  very  well  known,  which  acts  as  a  coagulant 
of  milk.  Besides  its  digestive  properties  the 
pancreatic  juice  has  the  power  of  emulsifying 
fats.  This  emulsifying  property  is  possessed 
by  an  alkaline  aqueous  infusion  of  the  gland, 
and  is  therefore  present  in  properly  prepared 
pancreatic  extracts.  Rachford's  experiments 
appear  to  prove  that  pancreatic  juice  in  the 
presence  of  an  equal  quantity  of  bile  and  0.25 
per  cent,  of  hydrochloric  acid  developed  its 
highest  efficiency.    {J.  Chem.  S.,  1891,  948.) 

The  pancreatin  of  the  U.  S.  Pharmacopoeia 
is  composed  of  all  these  ferments,  with  more 
or  less  extraneous  matter.  It  is  officially  de- 
scribed as  "  a  cream-colored,  amorphous  pow- 
der, having  a  faint,  peculiar,  not  unpleasant 
odor,  and  a  somewhat  meat-like  taste.  Slowly 
soluble  in  water,  and  containing  not  more  than 
10  percent,  of  substances  insoluble  in  this  sol- 
vent; insoluble  in  alcohol.  Pancreatin  di 
albuminoids  and  converts  starch  into  siifrar, 
dextrin,  or  maltose;  it  exhibits  its  peculiar 
activities  in  neutral,  faintly  alkaline,  and 
faintly  acid  media;  more  than  traces  of  mineral 
acids  or  large  amounts  of  alkalies  render  it 
inert.  Alkali  carbonates  exert  slightly  inhibi- 
tory power  upon  Pancreatin.  The  digestive 
power  of  Pancreatin  is  injured  by  contad  with 
pepsin  in  solution.  If  0.2S  Gin.  of  Pancreatin 
and  1.5  Gm.  of  sodium  bicarbonate  be  added 
to  100  Cc.  of  tepid  water  contained  in  a  tlask, 
and  if  400  Cc.  of  fresh  cows'  milk,  which  lias 
been  previously  heated  to  38°  C.  (100.4°  P.), 
be  then  added,  and  the  temperature  of  the  mix- 
ture maintained  at  this  point  for  thirty  min- 
utes, the  milk  should  he  so  completely  pepto- 
nized that,  if  a  small  portion  of  it  lie  transferred 
to  a  test-tube  and  mixed  with  some  nitric  acid, 
no  coagulation  should  occur."  U.  8.  K.  EL  Jones 
found  commercial  pancreatin  unable  to  with- 
stand the  U.  S.  P.  1890  tests,  which  he  stated 
were  too  stringent;  lie  suggested  the  addition 
of  a  starch  digestion  test.  (P.  J.,  189G,  194.) 
(See  official  assay  of  pancreatin.) 

The  French  Codex  directs  that  pancreas 
gland  purified  by  separating  foreign  matter  is 
to  be  cut  into  small  pieces,  macerated  in  chloro- 
form water,  then  expressed,  the  liquid  filtered 
and  rapidly  evaporated  at  a  temperature  not 
din-  45°  C.  Choay  (P.  J.,  1898,  505) 
criticizes  the  temperature  for  evaporation  and 
recommends  evaporation  in  vacuo  at  38°  C. 
Bicrnaeki  {A.  J.  P.,  1892)  previously  stated 
that  digestive  ferments  require  for  tbeir  effi- 
cient action  a  temperature  little  over  that  of 
the  human  body,  39°  C.  (102.2°  F.). 

Pancreatin  extracts  are  prepared  by  different 
processes  by  several  manufacturers.  The  pro- 
cess described  by  R.  V.  Mattison,  based  on  the 
method  of  Scheffer  for  obtaining  pepsin,  is  as 
follows :  Macerate  the  cut-up  pancreas  in 
water  acidulated  with  hydrochloric  acid  for 
forty-eight  hours;  filter  until  clear.  Add  a 
saturated  solution  of  sodium  chloride,  and  allow 
to  stand  until  pancreatin  rises  to  the  top;  skim 


this,  drain  on  a  muslin  filter,  wash  with  a  less 
concentrated  solution  of  salt,  and  press  until 
nearly  dry ;  then  rub  up  with  sugar  of  milk,  dry 
thoroughly,  without  heat,  and  dilute  with  sugar 
of  milk  until  ten  grains  just  emulsify  two 
drachms  of  cod  liver  oil.  The  mixed  pancreatic 
enzymes  may  be  extracted  from  the  gland  by 
means  of  glycerin,  and  such  an  extract  may  be 
preserved  indefinitely.  A  useful  and  permanent 
extract  may  also  be  obtained  by  exhausting  the 
finely  divided  pancreas  with  water  containing 
about  2  per  cent,  of  boric  acid  and  1  per  cent, 
of  borax.  (Allen,  Com.  Org.  Anal.,  2d  ed.,  vol. 
iv.  354.)  As  the  power  of  pancreatin  cannot 
be  judged  of  accurately  by  its  physical  appear- 
ance, it  is  very  important  to  have  some  test 
which  will  rigidly  decide  as  to  its  value.  If 
pancreatin  be  added  to  fresh  milk  without  an 
alkali,  in  the  course  of  a  few  minutes  the  liquid 
acquires  the  property  of  curdling  abundantly 
upon  boiling,  and  Wm.  Roberts  (Digestive  Fer- 
ments, London,  1881)  estimates  the  value  of  a 
pancreatin  by  the  number  of  cubic  centimeters 
of  milk  which  are  transformed  by  one  cubic 
centimeter  of  the  sample  at  a  temperature  of 
40°  C.  to  the  curdling  point  in  five  minutes. 
Liquor  Path  nut  is,   p.   728.) 

A  method  of  determining  the  value  of  pan- 
creatin lias  been  made  official  and  is  ;is  follows: 

Assay  of  Pancreatin.  \\  S.  P.  (8th  Rev.) 
'•  Pancreatin,  three-tenths  of  a  gramme;  Staich, 
dry  and  in  fine  powder,  seven  a"<l  one-half 
grammes;  Distilled  Water,  Tenth-normal  Iodine 
Y.S..  each,  a  sufficient  quantity.  Introduce  the 
starch  into  a  flask,  add  120  Cc.  of  distilled 
water,  and  boil  until  a  translucent  mixture  re- 
sults. Cool  the  resulting  paste  to  -10.5°  C. 
(1(15°  P.),  and  add  to  it  the  Pancreatin,  pre- 
viously dissolved  in  about  10  Cc  of  distilled 
water*  at  10.5"  C.  (106°  P.).  Shake  the  flask 
well,  maintaining  the  temperature  of  the  mix- 
tun-  at  40.5°  C.  (105°  P.)  during  five  minutes; 
at  the  end  of  this  time  all  of  the  starch  should 
he  converted  into  substances  soluble  in  water, 
and  a  thin  liquid  he  produced.  Mix  2  drops  of 
tenth-normal  iodine  Y.S.  with  GO  Cc.  of  dis- 
tilled water,  and  add  to  it  2  drops  of  the  warm 
converted  starch  solution;  no  color  should  re- 
sult, or,  at  most,  a  wine-red  color,  showing  the 
presence  of  dextrin  and  maltose.  The  appear- 
ance of  a  blue  or  purple  color  indicates  the 
presence  of  unconverted  starch  and  that  the 
Pancreatin  is  below  the  standard, — i.  e.,  that  of 
converting  not  less  than  25  times  its  own  weight 
of  starch  into  substances  soluble  in  water." 
U.  S. 

Uses. — Pancreatin  was  first  used  in  medicine 
on  account  of  its  emulsifying  properties. 
Horace  Dobell,  noticing  that  consumptives  are 
very  likely  to  have  a  dislike  for  fat,  con- 
ceived the  idea  that  this  was  due  to  lack  of 
pancreatic  digestion,  and  administered  an  emul- 
sion made  with  the  fat  of  beef  stirred  in  milk 
with  the  pancreatic  juice  of  the  pig.  A  little 
later,  pancreatic  preparations  of  cod  liver  oil 
were  prepared,  and  still  have  much  vogue.    Be- 
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sides  this  employment,  pancreatin  has  two  dis- 
tinct uses ;  first,  as  a  ferment  to  be  administered 
in  dyspepsia;  second,  as  a  valuable  means  for 
the  pre-digestion  of  food.  As  pancreatin  acts 
in  an  alkaline  solution  and  pepsin  in  an  acid 
one,  it  would  seem  a  priori  not  probable  that 
pancreatin  given  by  the  stomach  would  be  of 
avail  in  cases  of  feeble  digestion.  Neverthe- 
less, as  the  experiments  of  Schweitzer,  which 
have  been  confirmed  by  Gross,  seem  to  show, 
some  hours  digestion  is  necessary  for  the  pan- 
creatin to  be  destroyed  by  acid  solutions.  It 
is  therefore  probable  that  when  given  internally 
pancreatin  may  escape  from  the  stomach  into 
the  intestines  and  the  combination  of  pepsin 
and  pancreatin  in  dyspepsia  is  not  unphilo- 
sophical.  In  the  pre-digestion  of  food  by 
pancreatin,  five  grains  of  commercial  pan- 
creatin of  good  quality,  with  twenty  grains  of 
sodium  bicarbonate,  in  an  ounce  of  warm 
water,  may  be  added  to  a  pint  of  milk,  and 
kept  at  the  temperature  of  110°  F.  for  an 
hour.  As  the  thoroughly  peptonized  or  pie-di- 
gested food  is  very  bitter,  when  the  milk  is  to 
be  given  by  the  mouth  it  is  better  to  arrest  the 
peptonizing  process  by  boiling  the  milk  after 
digestion  has  continued  for  twenty  to  thirty 
minutes,  unless  the  milk  can  be  used  at  once. 
For  receipts  for  preparing  various  peptonized 
foods,  see  H.  C.  Wood's  Therapeutics.  Nutri- 
tive enema  should  be  thoroughly  pancreatized. 

Dose,  seven  and  a  half  to  fifteen  grains  (0.5 
to  1  Gm.). 

Off.  Prep. — Liquor  Pancreatis,  Br. 

PAPAVERIS  CAPSUL/E.  Br. 

POPPY  CAPSULES 

( pa-pa've-ris  cap'sii-lae) 

"  The  nearly  ripe  dried  fruits  of  Papaver 
Somniferum,  Linn."   Br. 

Papaver,  U.  S.>  1870 ;  Capsules  de  Pavot  blanc  ou 
Pavot  officinal,  Fr.  Cod.;  Fructus  Papaveris  imma- 
turi,  P.  O. ;  Unreife  Mohnkopfe,  Kapseln  des  Weissen 
Mohns,  Mohnkapseln,  Mohnkopfe.  O. ;  Papavero,  It. ; 
Cabezas  de  amapola,  Sp. 

In  England  the  poppy  is  cultivated  chiefly 
for  its  capsules,  which  are  gathered  as  they 
ripen,  and  taken  to  market  enclosed  in  bags. 
The  Br.  Pharmacopoeia  directs  them  to  be  col- 
lected before  they  are  quite  ripe,  as  they  then 
contain  more  of  the  active  milky  juice,  but, 
cut  at  this  period,  they  are  apt  to  lose  their 
juice  through  the  wounded  surface,  unless  care- 
fully kept  inverted  upon  their  crown  while  dry- 
ing, and  even  when  thus  treated,  they  are, 
according  to  the  observations  of  Buchner,  less 
active  than  the  capsules  collected  after  perfect 
maturity,  while  they  contain  more  of  useless 
saccharine  and  mucilaginous  matter.  (Buchner's 
Repert.,  3  R.,  viii.  289  and  326.)  Meurein  states, 
as  the  result  of  his  experiments,  that  the  richest 
are  those  collected  just  before  the  maturity  of 
the  seeds,  when  the  capsules  have  passed  from 
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their  glaucous  green  to  a  yellowish-green  color. 
(J.  P.  C,  3e  ser.,  xxiii.  341.)  They  are  occa- 
sionally imported,  but,  as  no  effect  is  produced 
by  them  which  cannot  be  as  well  obtained  from 
opium,  they  are  little  employed. 

Dried  poppy  capsules  vary  in  size  from  the 
dimensions  of  a  small  egg  to  those  of  the  fist. 
They  differ  also  in  shape  according  to  the 
variety  of  the  poppy  from  which  they  are  pro- 
cured. On  the  Continent  two  sub-varieties  of 
the  white  poppy  are  recognized,  the  long,  and 
the  round  or  depressed.  Of  these,  according 
to  Aubergier,  the  long  are  richest  in  morphine, 
and  his  conclusions  are  confirmed  by  Meurein, 
who  also  found  the  largest  capsules  most  effi- 
cient. Those  commonly  found  in  commerce  are 
spheroidal,  flattened  below,  and  surmounted  by 
a  crown-like  expansion — the  persistent  stigma 
— which  is  marked  by  numerous  diverging  rays 
that  rise  somewhat  above  the  upper  surface  and 
appear  to  be  prolongations  of  partial  septa, 
or  partitions,  proceeding  along  the  interior  cir- 
cumference of  the  capsule  from  the  top  to 
the  bottom.  In  the  recent  state,  the  seeds, 
which  are  very  numerous,  adhere  to  these  septa, 
but  in  the  dried  capsule  they  are  loose  in  its 
cavity.  The  capsules  of  the  black  poppy  are 
smaller  and  more  globular  than  those  of  the 
white,  and  contain  dark  instead  of  light-colored 
seeds.  There  appears  to  be  no  essential  differ- 
ence in  their  properties.  Both  kinds,  when 
fresh,  are  glaucous,  but  when  dried  are  of  a 
dirty-white  or  purplish-brown  color,  of  a  con- 
sistence somewhat  like  that  of  paper,  inodorous, 
and  with  little  taste,  unless  long  chewed,  when 
they  are  decidedly  bitter.  They  contain  prin- 
ciples, in  very  small  quantities,  similar  to  those 
of  opium,  which  they  yield  to  water  by  decoc- 
tion, and  have  been  employed  in  France  for 
obtaining  morphine. 

On  the  continent  of  Europe,  the  poppy  is 
cultivated  largely  for  its  seeds,  which  yield 
about  fifty  per  cent,  of  an  excellent  fixed  oil 
on  expression.  Poppy  seed  oil  is  of  a  pale 
golden  color,  liquid  at  5.5°  C.  (42°  F.),  easily 
dried,  inodorous,  and  of  a  pleasant  flavor.  It 
is  bleached  by  exposure  in  thin  layers  to  the 
sun.  (P.  J.,  March,  1874,  p.  731.)  It  belongs 
to  the  class  of  drying  oils,  ranking  after  lin- 
seed and  hemp  seed  oils  in  power.  For  chem- 
ical composition,  the  reader  is  referred  to 
Opium,  page  888. 

Uses. — Dried  poppy  heads,  though  analogous 
to  opium  in  medicinal  properties,  are  exceed- 
ingly feeble.  They  are  nevertheless  asserted  to 
have  proved  fatal,  in  the  form  of  decoction, 
to  a  child.  The  case,  reported  by  F.  L. 
Winckler,  was  that  of  a  babe,  in  the  stomach 
of  which  he  found  a  little  morphine,  but  no 
meconie  acid.  (iV.  R.  Pharm.,  1S67,  xvi.  38.) 
They  are  sometimes  employed  in  decoction,  as 
an  external  emollient  and  anodyne  application, 
and,  in  emulsion,  syrup,  or  extract,  ai'e  used 
internally,  in  Europe,  to  calm  irritation,  pro- 
mote rest,  and  produce  generally  the  narcotic 
effects  of  opium. 
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PARAFFINUM.   U.  S.  (Br.) 

PARAFFIN 

(par-af-fi'num) 

"A  mixture  of  solid  hydrocarbons,  chiefly  of 
the  methane  series;  usually  obtained  by  chilling 
and  pressing  the  distillates  from  petroleum 
having  high  boiling  points,  and  purifying  the 
solid  press  cake  so  obtained."  U.  S.  "A  mixture 
of  several  of  the  harder  members  of  the 
paraffin  series  of  hydrocarbons ;  usually  obtained 
by  distillation  from  shale,  separation  of  the 
liquid  oils  by  refrigeration,  and  purification  of 
the  solid  product."  Br. 

Paraffinum  Durum,  Br.,  Hard  Paraffin ;  Paraffin 
Wax.  Solid  Paraffin  ;  Paraffine,  Fr.  Cod.  ;  Paraffinum 
eolidum.  P.  (}. :  Festes  Paraffin.  Gereinigtes  Krd- 
wachs,  O. ;  Parafina,  Sp. 

The  name  paraffin,  often  spelled  paraffine, 
was  originally  bestowed  by  Baron  von  Keichen- 
bach  upon  a  waxy  substance  obtained  through 
the  destructive  distillation  of  wood.  He  dep- 
rived it  from  parum  affinis,  and  tlms  intended 
to  indicate  its  very  neutral  character.  The 
name  is  noAv  popularly  applied  to  a  solid  white 
diaphanous  substance,  resembling  white  wax, 
which  is  procured  from  petroleum  or  bitu- 
minous shales  by  distillation,  or  from  ozokerite 
by  purification,  (See  Ozokerite,  Cert  sin,  in 
Part  II.)  In  the  manufacture  from  petro- 
leum, as  carried  out  in  the  United  States,  the 
residuum  from  the  distillation  of  crude  petro- 
leum for  illuminating  oil  is  taken.  This  is 
redistilled  from  what  are  called  "  tar  stills." 
in  which  the  distillation  is  pushed  until  only 
coke  remains.  The  paraffin  oil  distillate  ob- 
tained in  this  way  is  treated  with  from  4  to 
5  per  cent,  of  sulphuric  acid,  washed,  and 
treated  with  caustic  soda,  the  mixture  being 
kept  liquid  by  the  aid  of  steam  coils.  After 
settling,  the  paraffin  oil  goes  to  the  "chill- 
rooms,"  where,  by  the  aid  of  the  ammonia  re- 
frigerating machines  and  the  circulation  of 
cooled  brine,  the  whole  mass  is  brought  to  a 
semi-solid  condition.  This  is  subjected  to 
powerful  pressure,  and  the  refined  heavy  oil 
which  drains  off  is  collected  as  lubricating  oil. 
Its  specific  gravity  should  be  about  32°  B.  The 
press  cake  may  be  broken  up,  melted,  and 
allowed  to  solidify,  and  then  submitted  to  still 
greater  pressure  at  a  higher  temperature  (70° 
P.)  than  before,  when  the  product  is  known  as 
"  refined  wax."  To  convert  it  into  block 
paraffin  it  must  be  washed  with  petroleum  ben- 
zin,  pressed,  melted,  and  filtered  through  bone 
black  or  other  medium,  when  it  solidifies  in  a 
hard,  translucent,  colorless  block. 

Properties. — Paraffin,  in  its  pure  condition, 
is  a  white,  waxy,  inodorous,  tasteless  sub- 
stance, harder  than  tallow,  softer  than  wax, 
with  a  specific  gravity  of  0.890.  Its  melting 
point  is  variable,  depending  somewhat  upon  its 
orison.  It  ranges  between  43°  and  65°  C. 
(109°  and  151°  F.).  An  ultimate  analysis 
yields,  on  the  average,  carbon  85  per  cent,  and 
hydrogen  15  per  cent.     It  is  insoluble  in  water, 


is  indifferent  to  the  most  powerful  acids,  alka- 
lies, and  chlorine,  and  can  be  distilled  un- 
changed with  strong  oil  of  vitriol.  Warm  alco- 
hol, ether,  oil  of  turpentine,  olive  oil,  benzene, 
chloroform,  and  carbon  disulphide  dissolve  it 
readily.  It  can  be  mixed  in  all  proportions 
with  wax,  stearin,  palmitin,  and  resin.  As 
stearin  is  less  soluble  in  benzene  than  paraffin, 
Vogel  proposes  this  reaction  as  a  method  for 
detecting  the  adulteration  of  paraffin  with 
stearin.  (Joy.)  It  is  officially  described  as 
"  a  colorless,  more  or  less  translucent  mass, 
crystalline  when  separating  from  solution ;  with- 
out odor  or  taste,  and  slightly  greasy  to  the 
touch.  Specific  gravity :  from  0.890  to  0.905  at 
25°  C.  (77°  F.).  Insoluble  in  water  or  alcohol; 
slightly  soluble  in  absolute  alcohol;  readily 
soluble  in  ether,  petroleum  benzin,  benzene,  car- 
bon disulphide,  volatile  oils,  and  in  warm  fixed 
oils.  Its  alcoholic  solution  should  not  redden 
moistened  blue  litmus  paper.  When  heated, 
it  melts  at  from  51.0°  to  57.2°  C.  (125°  to 
135°  P.),  and  on  stronger  heating  ignites, 
burning  with  a  luminous  flame  and  depositing 
carbon,  but  leaving  no  permanent  residue.  If 
.in.  of  Paraffin  be  healed  in  a  dry  test-tube 
with  an  equal  weight  of  .sulphur,  the  mixture 
will  become  black  from  the  separated  carbon, 
with  the  evolution  of  hydrogen  sulphide  gas. 
Paraffin  is  not  acted  upon  or  colored  by  concen- 
trated sulphuric  acid  or  nitric  acid  in  the  cold. 
If  0.5  Gm.  of  Paraffin  be  heated  and  0.1  Gm. 
of  powdered  fuchsin  added  to  the  fused  mass, 
the  latter  should  not  assume  a  pink  or  red  color 
(absence  of  stearic  acid)."  U.  S.  The  Br. 
Phann.  describes  it  as  "colorless,  semi-trans- 
parent, crystalline,  inodorous  and  tasteless, 
slightly  greasy  to  the  touch.  Specific  gravity 
0.82  to  0.94.  Insoluble  in  water,  slightly  solu- 
ble in  absolute  alcohol,  almost  entirely  soluble 
in  ether.  An  alcoholic  solution  should  not  red- 
den litmus.  It  melts  at  130°  to  135°  F.  (54.4° 
to  57.2°  C.),  and  burns  with  a  bright  flame, 
leaving  no  residue."  Br.  The  fact  that  solid 
paraffin  wax  is  essentially  made  up  of  a  mix- 
ture of  hydrocarbons  of  the  series  CnHan(a 
was  established  by  Gill  and  Meusel,  who  studied 
the  action  of  bromine  upon  it.  The  fact  that 
when  paraffin  wax  is  oxidized  by  concentrated 
nitric  acid  or  by  chromium  trioxide  mixture  we 
obtain  paraffmic  acid,  C24H48O2,  and  cerotic 
acid,  C27H54O2,  shows  that  it  is  essentially  made 
up  of  hydrocarbons  between  CmHso  and  ('27 
H66.  For  Soft  Paraffin,  or  Paraffinum  Molle, 
see  Petrolatum,  p.  922. 

It  would  be  beyond  the  scope  of  this  work  to 
give  all  the  uses  of  this  very  valuable  sub- 
stance. The  largest  quantity  is  consumed  in 
candles.  It  is  said  that  meat  may  be  preserved 
by  immersing  it  in  melted  paraffin.  Lemons 
may  also  be  kept  in  this  way.  It  is  used  to 
saturate  paper  to  make  it  impervious  to  mois- 
ture, as  a  lubricator,  for  adulterating  chocolate 
and  candies,  in  large  quantities  as  a  basis  for 
chewing  gum,  to  coat  pills,  etc.  (A.  J.  P.,  1895, 
422.) 
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Off.  Prep. — Ceratum  Plumbi  Subacetatis,  XT. 
S.;  Unguentum  Acidi  Borici,  U.  8.;  Unguentum 
Creosoti,  Br.;  Unguentum  Eucalypti,  Br.;  Un- 
guentum Paramni,  Br. 

PARALDEHYDUM.  U.  S.,  Br. 

PARALDEHYDE 

( pa-ral-de-hy'dum ) 

C6Hi203=  131.10 

"A  polymer  of  acetaldehyde  [CHs.C0H  = 
43.70].  Paraldehyde  should  be  kept  in  well- 
stoppered,  dark  amber-colored  bottles,  in  a  cool 
place."  U.  S.  "  Paraldehyde,  C6H12O3,  is  a 
product  of  the  polymerization  of  aldehyde  by 
various  acids  and  salts."  Br. 

Paraldehyde,  Elald6hyde,  Fr.  Cod.;  Paraldehydum, 
P.  G.;  Paraldehyd,  Q.;  Paraldehido,  Sp. 

Small  quantities  of  acids  like  hydrochloric 
and  sulphuric,  and  of  certain  salts  like  zinc 
chloride,  ZnChs,  convert  aldehyde  at  ordinary 
temperatures  into  its  polymer  paraldehyde.  Its 
properties  are  thus  described  officially:  "A 
colorless,  transparent  liquid,  having  a  strong, 
characteristic,  but  not  unpleasant  or  pungent 
odor,  and  a  burning  and  cooling  taste.  Specific 
gravity:  0.990  at  25°  C.  (77°  F.).  Soluble  in  8 
parts  of  water  at  25°  C.  (77°  F.),  and  in  16.5 
parts  of  boiling  water;  the  cold  aqueous  solu- 
tion becomes  turbid  on  being  boiled.  Paralde- 
hyde is  miscible,  in  all  proportions,  with  alcohol, 
ether,  and  fixed  or  volatile  oils.  When  cooled  to 
near  0°  C.  (32°  P.),  Paraldehyde  solidifies  to  a 
crystalline  mass,  which  becomes  liquid  again  at 
10.5°  C.  (51°  F.).  It  boils  at  123°  to  125°  C. 
(253.4°  to  257°  F.),  evolving  inflammable 
vapors.  Paraldehyde  is  neutral,  or  slightly 
acid  to  litmus  paper.  When  distilled  with  a 
small  portion  of  sulphuric  aeid,  Paraldehyde  is 
converted  into  acetaldehyde,  boiling  at  about 
21°  C.  (69.8°  F.).  On  warming  in  a  test-tube 
some  silver  ammonium  nitrate  T.S.  saturated 
with  Paraldehyde,  a  silver  mirror  will  form  on 
standing.  On  heating  some  Paraldehyde  on  a 
water-bath,  it  should  completely  volatilize,  with- 
out leaving  any  disagreeable  odor  (absence  of 
impurities  derived  from  fusel  oil).  One  Cc.  of 
Paraldehyde  should  form,  with  10  Cc.  of  water, 
a  clear  solution,  free  from  oily  drops  (absence 
of  amyl  alcohol,  etc.),  and  portions  of  this  solu- 
tion, when  acidulated  with  nitric  aeid,  should 
not  be  affected  by  silver  nitrate  T.S.  (absence 
of  hydrochloric  acid),  or  barium  chloride  T.S. 
(absence  of  sulphuric  acid).  A  mixture  of  8 
Cc.  of  Paraldehyde  and  8  Cc.  of  alcohol  with  1 
drop  of  phenolphthalein  T.S.  should  acquire  a 
pink  color  upon  the  addition  of  0.5  Cc.  of 
normal  potassium  hydroxide  V.S.  (limit  of 
free  acid)."   U.  S. 

The  British  Pharmacopoeia  gives  the  follow- 
ing properties  and  tests :  "  Soluble  in  10  parts 
of  water  at  60°  F.  (15.5°  C.) ;  less  soluble  in 
hot  water.    Miscible,  in  all  proportions,  with 


alcohol  (90  per  cent.)  and  with  ether.  An 
aqueous  solution  should  not  affect  solution  of 
litmus.  Specific  gravity  0.998.  Boiling  point 
255.2°  F.  (124°  C).  It  may  be  congealed  to  a 
clear  crystalline  mass  which  melts  at  about  50° 
F.  (10°  C).  It  affords  no  coloration  on  stand- 
ing for  two  hours  mixed  with  solution  of  potas- 
sium hydroxide  (absence  of  aldehyde),  and 
should  yield  no  characteristic  reaction  with  the 
tests  for  sulphates  or  for  chlorides."  Br. 

Uses. — Paraldehyde  produces  sleep  in  the 
frog  and  also  in  mammals,  with  complete 
muscular  relaxation  and  loss  of  sensibility.  The 
heart  is  not  affected  until  late  in  the  poisoning, 
and  death  results  from  paralysis  of  the  respira- 
tory centres.  Not  only  the  brain  but  also  the 
whole  lower  nervous  system  is  influenced  by  the 
toxic  dose  of  paraldehyde,  which  decreases  the 
functional  activity  of  the  spinal  cord,  of  the 
motor  and  sensory  nerve  trunks,  and  even  of 
the  muscles.  It  is  eliminated  by  the  urine,  to 
which  it  imparts  its  odor,  and  according  to 
Gordon  it  increases  the  excretion  of  urea. 
Henoque  states  that  the  intravenous  injection 
of  paraldehyde  markedly  affects  the  spectrum 
of  oxyhemoglobin,  and  Quinquaud  that  methe- 
moglobin  appears  in  the  blood  after  fatal 
poisoning  by  it.  Death  is  alleged  to  have  been 
produced  by  four  ounces,  but  in  cases  in  which 
eight  to  nine  hundred  grains  have  been  taken 
there  have  been  produced  no  more  serious 
symptoms  than  many  hours  of  sleep  with 
general  muscular  relaxation ;  Probst  reports  one 
instance  in  which  nearly  five  ounces  of  paral- 
dehyde taken  within  sixty  hours  caused  pro- 
found coma,  marked  lividity,  vomiting,  slight 
fall  of  temperature  but  no  pronounced  circu- 
latory disturbance,  and  with  recovery  by  the 
seventh  day.  After  the  long  continued  use  of 
paraldehyde  intractable  nasal  ulcers,  skin 
eruptions  and  various  evidences  of  disturbed 
nutrition  have  been  noted.  Paraldehyde  is  a 
very  useful  hypnotic  in  mild  insomnia  occur- 
ring in  neurasthenia  and  as  an  adjuvant  to 
more  powerful  drugs  in  delirium  tremens  and 
in  serious  forms  of  morbid  wakefulness  not 
dependent  upon  pain.  It  has  been  found  espe- 
cially useful  in  asthma  (L.  L.,  vol.  i.  1899). 
The  chief  disadvantages  connected  with  its  use 
are  its  tendency  to  cause  gastric  disturbance  and 
its  inability  to  relieve  pain.  It  is  best  adminis- 
tered in  a  considerable  quantity  of  cold  water. 

Dose,  one-half  to  one  and  a  half  fluidrachms 
(1.8  to  5.5  Cc). 

PAREIRA.  U.  S.  (Br.) 

PAREIRA  [Pareira  Brava] 

(p$-rei'ra) 

"  The  dried  root  of  Chondrodendron  tomen- 
tosum  Ruiz  andPavon  (Fam.  Menispermacece) ." 
U.  S.  "  The  dried  root  of  Chondrodendron 
tomentosum,  Ruiz  and  Pavon."  Br. 

Pareirae  Radix,  Br.,  Pareira  Root ;  Pareira  Brava, 
Fr.,  Q. 
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Under  the  name  of  Pareira  Brava  there  are 
three  distinct  drugs  met  with  in  our  market.  Of 
these  the  rarest  is  the  product  of  the  Cissam- 
pelos  Pareira,  L.  Allen  and  Hanburys  obtained 
from  Jamaica  a  considerable  quantity  of  this 
drug,  the  bulk  of  it  composed  of  stems,  which 
are  described  as  being  cylindrical,  varying  from 
the  thickness  of  a  quill  to  that  of  the  forefinger, 
with  a  light  brown  bark.  The  roots  which  we 
have  met  in  American  commerce  are  rarely  more 
than  three-fourths  of  an  inch  in  diameter,  are 
much  contorted,  and  irregularly  cylindrical, 
with  a  dark  brown  exterior,  which  is  longi- 
tudinally much  wrinkled  or  furrowed.  On  sec- 
tion they  are  seen  to  be  composed  of  a  thick 
corky  bark  enclosing  a  woody  cylinder  consist- 
ing of  a  number  (10  to  20)  of  convergent  vas- 
cular bundles  separated  by  wedge  shaped,  very 
porous,  medullary  rays.  There  are  no  concen- 
tric layers  of  wood.  The  color  is  a  light  yel- 
lowish fawn  tint,  the  taste  a  pure  bitter.  Tins 
is  the  Pareira  Brava  of  the  Pr.  Pharmacopoeia 
of  1870,  the  present  Pr.  Pharmacopeia  ■ 
ing  with  the  U.  S.  Pharmacopoeia  in  recognizing 
the  root  of  Chondrodendron  tomentoawm.i 

The  ordinary  pareira  brava  of  our  markets  is 
that  which  was  exhibited  at  Philadelphia  in  the 
Centennial  Exhibition  of  1876  by  the  Brazilian 
government  as  the  product  of  CisaompelOi  Vn- 
nirn,  but  which  is  now  recognised  as  being  ob- 
tained from  Chondrodendron  tomento$um.  It 
consists  of  great  pieces  of  roots,  some  of  them 
four  inches  in  diameter  and  three  feel  long. 
They  are  irregularly  cylindrical,  often  some- 
what four  sided,  with  a  thin,  brownish,  closely 
adherent  bark,  often  grayish  in  color,  and  not 
so  closely  wrinkled  as  in  some  specimens. 

On  section,  the  root  is  seen  to  consist  of  from 
three  to  nine  concentric  or  excentric  tings  of 
growth  of  a  breadth  of  from  one-eighth  to  one- 
third  of  an  inch.  There  is  not  a  distinct  con- 
tinuous series  of  medullary  rays,  hut  each  zone 
is  composed  of  wedge  shaped  masses,  formed  of 

divergent  lines  of  dense  woody  tissue  arched 
exteriorly  over  the  porous  parenchyma.  The 
stems  have  a  similar  structure,  but  with  an 
obvious  pith.  This  is  the  Pareira  Brava  of  the 
present  U.  S.  Pharm..  which  describes  it  as  fol- 
lows. "  Subcylindrical,  knotty,  and  somewhat 
tortuous,  cut  into  pieces  of  various  lengths,  1 
to  (i  Cm.  in  diameter;  externally  blackish-brown, 
with  transverse  ridges  and  fissures  and  longi- 
tudinal furrows;  hard,  heavy,  and  tough;  when 
freshly  cut  having  a  waxy  lustre,  internally  yel- 
lowish- or  brownish-gray,  the  dried  transverse 
sections  exhibiting  several  inequilaterally  con- 
centric   circles    of    interrupted,    porous    wood- 

1A  West  African  False  Pareira  Brava  which  has 
appeared  in  the  London  markets  is  of  a  chocolate- 
brown  color  externally,  and  of  a  yellow  and  brownish- 
yellow  internally.  Its  woody  zones  are  numerous, 
and  in  the  larger  pieces  are  arranged  excentrically. 
The  root  portions  have  a  star  of  small  size  in  the 
centre  with  a  variable  number  of  straight  rays.  The 
woody  wedges  are  narrow,  and  their  vessels,  seen  by 
the  microscope,  small  in  diameter.  For  an  elaborate 
description  of  the  finer  microscopical  characters  of 
this  root  as  contrasted  with  that  of  the  Chondroden- 
dron,  see  P.  /.,  IT,  218. 


wedges  projecting  beyond  the  markedly  re- 
tracted intervening  tissue  of  the  rather  large 
medullary  rays;  odor  slight;  taste  bitter."  U.  S. 

Under  the  name  of  Common  False  Pareira, 
Fluckiger  and  Hanbury  describe  a  drug  which 
they  state  to  be  a  common  drug  of  the  Brazilian 
and  English  markets.  "  It  consists  of  a  pon- 
derous, woody,  tortuous  stem  and  root,  occur- 
ring in  pieces  from  a  few  inches  to  a  foot  or 
more  in  length,  and  from  1  to  4  inches  in  thick- 
ness, coated  with  a  thin,  hard,  dark-brown  bark. 
The  pieces  are  cylindrical,  four-sided,  or  more 
or  less  flattened, — sometimes  even  to  the  extent 
of  becoming  ribbon-like.  The  stem  differs  from 
the  root  externally  in  being  less  tortuously  and 
more  sparingly  marked  with  transverse  ridges 
and  constrictions  or  cracks,  also  in  the  longi- 
tudinal furrows  being  more  regular.  In  trans- 
verse section  of  the  stem  a  well-defined  pith 
will  be  found  to  occupy  the  centre  of  the  lirst- 
formed  wood,  which  is  a  column  about  k  of  an 
inch  in  diameter.  This  is  succeeded  by  10  to  15 
or  more  concentric  or  oftener  eccentric  zones. 
1  -I'M h  to  2-10ths  of  an  inch  wide,  each  separated 
from  its  neighbor  by  a  layer  of  parenchyine,  the 
outermost  being  coated  with  a  true  bark.  In 
pieces  of  true  mot,  the  pith  is  reduced  to  a 
point."  {Pharmacographia,  p.  li!).)  This 
false  pareira  is  not  often  seen  in  America.  It 
i-  slated  ihat  in  it  Wiggers  discovered  pelosine 
in  lS.'i!».  Its  botanical  source  is  unknown,  but 
is  believed  to  be  a  Meuispcnnum.1 

Chondrodendron  tomentosum,  Ruic  and  l'a- 
von. — Coequlvs  Ckondrodendron,  De  0. — Bot- 
ryopeu  platyphylla,  Miers.— This  is  a  climbing, 
WOOdy  vine,  which  attains  often  a  considerable 
height,    and    is    remarkable    for    the    size    of    its 

leaves.  These  are  about  a  foot  long,  broadly 
ovate  or  rounded,  slightly  cordate,  with  a 
smooth  upper  surface,  and  on  the  under  sur- 
face,  between   the   veins,  covered   with   a  fine 

ch.se     wool    of    an     ashy     hue.       The     racemose 

fruits  are  of  the  size  of  large  grapes,  oval  and 
black.  This  plant  inhabits  both  Brazil  and 
Peru. 


1  White  l'ardra  lirara,  (lie  stoma  and  root  of  Ahuta 
rufescens,  is  described  by  FlUcklger  mid   Hanbury  u 

consisting  "of  short  pieces  of  a  root  half  an  inch 
to  three  inches  thick,  covered  with  a  rough  blackish 
bark,  and  also  of  hits  of  stem  having  a  pale,  Striated, 
corky  bark  cut  transversely.  The  root  displays  a 
series  of  concentric  zones  of  white  amylaceous  cellular 
tissue,  each  marked  with  narrow  wdgc-shaped 
medullary  rays  of  dark  porous  tissue." 

Yellow  l'nrdra  Brava  derived  from  Abuta  amura, 
Aublet,  highly  esteemed  in  Brazil,  is  described  as 
consisting  "of  portions  of  a  hard,  woody  stem,  from 
one  to  six  inches  in  diameter,  covered  with  a  whitish 
bark.  Internally  it  is  marked  by  numerous  regular 
concentric  zones,  is  of  a  bright-yellow  color  and  a 
bitter  taste."     It  contains  berberine. 

The  root  of  Coceulus  Caba,  G.  P.  et  Rich.,  a  native 
of  Northern  India,  Afghanistan,  and  Arabia,  accord- 
ing to  Heckel  and  Schlagdenhauffen,  resembles  in  ap- 
pearance and  medicinal  properties  Pareira  brava,  and 
contains  about  2  per  cent,  of  pelosine  with  3  per 
cent,  of  a  new  alkaloid,  sangohnc.  This  melts  at 
188°  F.,  and  in  alcoholic  or  chloroformic  solution 
rotates  the  plane  of  polarized  light  to  the  right. 
It  is  thrown  down  by  water  from  its  alcoholic  solu- 
tion, and  does  not  give  the  color  reaction  that  is 
obtainable  from  pelosine  with  sulphuric  acid  and  an 
oxidizing  agent.  The  root  also  contains  columbin, 
and  is  used  in  India  as  a  substitute  for  hops. 
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Cissampelos  Pareira,  Willd.,  Sp.  Plant,  iv. 
861;  Woodv.,  Med.  Bot.  3d  ed.,  p.  167,  t.  65. 
This  is  a  climbing-  plant,  with  numerous  slender, 
shrubby  stems,  and  roundish,  entire  leaves, 
indented  at  the  top,  covered  with  soft  hair  upon 
their  under  surface,  and  supported  upon  downy 
footstalks,  inserted  into  the  back  of  the  leaf, 
The  flowers  are  very  small,  and  disposed  in 
racemes,  of  which  those  in  the  female  plant  are 
longer  than  the  leaves.  The  plant  is  a  native 
of  the  West  Indies  and  South  America.  Ac- 
cording to  Auguste  St.-Hilaire,  true  pareira  is 
obtained  from  another  species  of  the  same 
genus  growing  in  Brazil,  C.  glaberrima.1 

The  British  Pharmacopoeia  Addendum  de- 
fines Cissampelos  as  "  the  root  of  Cissampelos 
Pareira,  Linn.,"  and  describes  the  root  as  occur- 
ring "  in  slightly  compressed  undulating  pieces, 
usually  having  a  diameter  of  about  half  an  inch 
(twelve  millimetres).  It  is  covered  with  a  dark 
brown  bark,  easily  separable  from  +he  under- 
lying fibrous  wood,  marked  with  broad  shallow 
longitudinal  furrows  and  fine  transverse  cracks. 
A  transverse  section  exhibits  a  narrow  bark  sur- 
rounding a  yellowish-brown  woody  column  con- 
sisting of  a  single  ring  of  from  ten  to  twenty 
radial  woody  wedges  separated  from  each 
other  by  distinct  narrow  medullary  rays;  the 
vessels  of  the  xylem  are  large  and  may  be  seen 
with  the  naked  eye.  The  fracture  is  fibrous. 
The  root  has  no  odor;  it  has  a  very  bitter 
taste."  Br.  The  British  Pharmacopoeia  Ad- 
dendum contains  processes  for  the  decoction 
and  liquid  extract  of  Cissampelos,  see' footnote.2 

Properties. — The  root  imparts  its  virtues 
readily  to  water.  Feneuille  found  in  it  a  soft 
resin,  a  yellow  bitter  principle,  a  brown  sub- 
stance, a  nitrogenous  substance,  fecula,  acid 
calcium  malate,  potassium  nitrate,  and  various 
other   salts.     He    considers    the    yellow   bitter 

1  Pareira  Bark.— Though  the  root  is  the  official 
part,  the  bark  is  probably  possessed  of  similar  vir- 
tues. A  specimen  at  the  International  Exhibition 
at  London  in  1862  was  in  flat  pieces,  from  two  to 
four  inches  broad,  about  a  line  thick,  extremely 
fibrous,  so  tough  that  it  could  be  bent  without  break- 
ing, of  a  very  light  dirty-yellowish  color,  and 
covered  with  a  light-colored  epidermis. 

2  Dccoctum  Cissampeli.  Br.  Add.  Decoction  of 
Cissampelos. — "  Cissampelos,  thinly  sliced.  2h  ounces 
(Imp.  meas.)  or  125  grammes;  Distilled  Water,  a 
sufficient  quantity.  Boil  the  Cissampelos  with  twen- 
ty-four fluid  ounces  (Imp.  meas.)  or  twelve  hundred 
cubic  centimetres  of  Distilled  Water,  in  a  suitable 
vessel,  for  fifteen  minutes  ;  strain  ;  if  necessary,  pour 
more  Distilled  Water  over  the  contents  of  the 
strainer,  so  as  to  produce  one  pint  (Imp.  meas.)  or 
one  thousand  cubic  centimetres  of  the  strained  De- 
coction.    Dose,  %  to  2  fluid  ounces."  Br.  Add. 

Extraction  Cissampeli  Liquidum.  Br.  Add.  Liquid 
Extract  of  Cissampelos. — "Add  to  Cissampelos,  in  No. 
40  powder,  rather  more  than  an  equal  bull:  of  boiling 
Distilled  W7ater  and  set  aside  for  twei  ty-four  hours; 
then  pack  in  a  percolator  and  pass  boiling  Distilled 
Water  slowly  through  it  until  the  percolate  amounts 
to  about  ten  times  the  weight  of  the  Cissampelos  or 
until  the  latter  is  exhausted.  Ascertain  the  proportion 
of  extractive  matter  in  the  percolate  by  evaporating 
a  small  weighed  quantity  in  a  counterpoised  dish  on 
a  water-bath  to  a  firm  consistence,  and  weighing  the 
product.  Then  evaporate  the  bulk  of  the  percolate 
until  the  residual  liquid  contains  one-third  of  its 
weight  of  such  extractive  matter :  mix  with  this 
residual  liquid  enough  Alcohol  (00  per  cent.)  to  pro- 
duce from  three  volumes  of  the  evaporated  liquid 
four  volumes  of  the  Liquid  Extract.  Filter,  or  other- 
wise clarify,  if  necessary.  Dose,  %  to  2  fluid 
drachms."     Br.  Add. 


substance  as  the  active  principle.  It  is  sol- 
uble in  water  and  alcohol,  and  precipitated  from 
its  solution  by  tincture  of  galls.  Wiggers  an- 
nounced in  1838  the  existence  in  pareira 
brava  of  an  alkaloid,  for  which  he  proposed 
the  name  of  pelosine  or  cissampeline.  Peretti 
of  Rome,  and  Pelletier  afterwards,  separated 
from  the  root  an  alkaloid  characterized  by 
assuming  a  beautiful  purple  color  upon  con- 
tact with  strong  nitric  acid.  (J.  P.  C,  xxvi. 
162.)  In  Christison's  Dispensatory  it  is 
stated  to  be  uncrystallizable,  insoluble  in  water, 
soluble  in  ether,  alcohol,  and  the  acids,  and  of  an 
intensely  bitter  and  sweetish  taste.  Fliickiger 
(P.  J.,  1870,  p.  192)  found  an  alkaloid  in 
pareira,  and,  having  thoroughly  determined 
its  origin,  investigated  its  properties,  and  fixed 
its  composition  at  C18H21NO3,  showed  its  iden- 
tity with  the  bebeerine  of  nectandra  and  the 
buxine  of  Buxus  sempervirens  obtained  by 
Walz.  Ringer  and  Brooke  (A.  J.  P.,  1892, 
255)  proved  that  the  true  chondrodendron  root 
contained  a  larger  quantity  of  chemical  and 
extractive  principles  than  do  the  substitutes. 
(See  also  Dohme's  paper,  D.  C,  1896,  296.) 

Uses. — Pareira  is  said  to  be  tonic,  aperient, 
and  diuretic.  It  was  introduced  into  European 
practice  so  long  ago  as  1688,  and  at  one  time 
enjoyed  considerable  reputation  as  a  lithon- 
triptic.  It  has  been  recommended  in  calculous 
affections,  chronic  inflammation  and  ulceration 
of  the  kidneys  and  bladder,  leucorrhoea,  dropsy, 
rheumatism  and  jaundice.  It  is  at  present 
chiefly  employed  for  the  relief  of  chronic  inflam- 
mations of  the  urinary  passages,  in  which  it  was 
originally  found  by  Brodie  to  be  very  useful. 
Advantage  may  very  frequently  be  derived 
from  combining  it  with  belladonna  or  hyoscy- 
amus.  In  Brazil  it  is  used  in  the  cure  of  the 
bites  of  poisonous  serpents, — a  vinous  infusion 
of  the  root  being  taken  internally,  while  the 
bruised  leaves  of  the  plant  are  applied  to  the 
wound.  The  dose  of  pareira  in  substance  is 
from  thirty  grains  to  a  drachm  (2.0  to  3.9  6m.). 
The  infusion  (1  oz.  in  1  pint  of  boiling  wa- 
ter) is  useful.  A  tincture,  made  by  mac- 
erating one  part  of  the  root  in  five  parts  of 
diluted  alcohol,  has  been  given  in  the  dose  of  a 
fluidrachm  (3.75  Cc).  The  aqueous  extract 
may  be  given  in  the  dose  of  from  ten  to  thirty 
grains  (0.65  to  2.0  6m.).  There  is  now  an 
official  fluidextraet,  of  which  the  dose  is  half  a 
fluidrachm  to  a  fluidrachm  (1.8  to  3.75  Cc). 

Dose,  thirty  to  sixty  grains  (2.0  to  3.9  6m.). 

Off.  Prep. — Fluidextractum  Pareira?,  U.  8. 
(Br.). 

PELLETIERINCE  TANNAS.  U.  S. 

PELLETIERINE  TANNATE 

(pel-le-tl-e-ri'na?    tan'nas) 

"A  mixture  in  varying  proportions  of  the 
tannates  of  four  alkaloids  (punicine,  iso-puni- 
cine,    methyl-punicine,    and    pseudo-punicine), 
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obtained  from  Punica  Granatum  Linne  (Fam. 
Punieacecc).  It  should  be  kept  in  small,  well- 
stoppered,  dark  amber-colored  vials."       U.  S. 

Pelletierinum  Tannicum,  Punicinum  Tannicum ; 
Punicine  Tannate  :  Tannate  de  Pelletierine,  Fr.  Cod.; 
Gerbsaures  Pelletierin,   Punicin,    G. 

Preparation. — The  bark  of  Punica  Granatum 
is  ground,  and  mixed  with  milk  of  lime;  the 
mixture  is  percolated  with  water,  the  percolate 
shaken  with  chloroform,  and  the  separated 
chloroformic  liquid  which  contains  in  solution 
the  mixed  alkaloids,  is  treated  with  a  weak  solu- 
tion of  sulphuric  acid;  upon  the  addition  of  a 
solution  of  tannic  acid  to  the  neutralized  acid 
solution  of  the  alkaloids,  tannates  are  precipi- 
tated; these  are  washed  and  dried. 

Properties. — The  alkaloidal  mixture  known 
as  Pelletierine  Tannate  is  officially  characterized 
as  follows:  "A  light  yellow,  odorless,  amor- 
phous powder,  having  an  astringent  taste,  and 
a  weak  acid  reaction.  Soluble  in  235  parts  of 
water,  12.6  parts  of  alcohol,  and  in  300  parts  of 
ether  at  25°  C.  (77°  F.) ;  insoluble  in  chloro- 
form ;  soluble  in  warm  diluted  acids.  Pelle- 
tierine Tannate.  when  dried  over  sulphuric  acid 
and  heated,  turns  brown  at  150°  C.  (302°  F.), 
softens  at  about  105°  C.  (329°  F.),  and  when 
heated  to  a  higher  temperature,  decomposes 
and  chars  without  melting.  It  leaves  no  residue 
on  ignition.  Ferric  chloride  T.S.  colors  aque- 
ous solutions  of  the  salt  blue-black.  In  aqueous 
solutions  of  Pelletierine  Tannate,  soluble  lead, 
mercury,  and  zinc  salts  produce  white  precipi- 
tates. Platinic  chloride  T.S.  produces  no  pre- 
cipitate. Ammonia  water  produces  a  white  pre- 
cipitate, soluble  in  excess  of  the  precipitant, 
forming  a  yellowish-red  solution.  Aqueous 
solutions  of  Pelletierine  Tannate  immediately 
reduce  silver  nitrate  T.S.,  or  gold  chloride  T.S., 
to  metallic  silver  or  gold,  respectively,  the 
former  as  a  black  precipitate,  and  the  latter 
as  a  thin,  purplish  mirror  on  the  test-tube. 
Sulphuric  acid  gives  a  yellow  color;  the  liquid, 
on  being  heated,  turns  slowly  to  green,  and 
finally  to  purple.  Nitric  acid  produces  no  color. 
Sulphuric  acid  containing  a  trace  of  selenous 
acid  produces  a  light  bluish-green  color,  grad- 
ually becoming  dark  green,  and  developing  a 
pink  border."   U.  S. 

Uses. — Pelletierine  tannate  represents  the 
tamieidal  properties  of  Granatum,  see  page  598. 

Dose,  four  grains    (0.26  Gm.). 

PEPO.  U.  S.,  Br.  Add. 

PEPO  [Pumpkin  Seed] 

( pe'po ) 

"  The  ripe  seed  of  Cucurbita  Pepo  Linne 
(Fam.  Cucurbitaceee)."  U.  S.  "The  pre- 
pared fresh  ripe  seeds  of  cultivated  plants  of 
Cucurbita  maxima  Duchesne,  also  known  as 
C.  Pepo  Linne."  Br.  Add. 

Cucurbits  Semina  Pr  separata.  Melon  Pumpkin  Seeds, 
Br.  Add.;  Semen  Peponis,  Semina  Cucurbita:  Se- 
ntences de  Potirons  ou  de  Courge,  Fr. ;  Kiirbissa- 
men.  Kvirbiskorner,  Graumontsamen,  O. ;  Calabaza 
(Semllla),  Sp. 


The  Cucurbita  Pepo,  or  common  pumpkin, 
is  a  plant  almost  too  well  known  to  need  de- 
scription. The  seeds  are  the  part  used.  These 
are  oval,  extended  into  a  blunt  point  at  one 
end,  flattish  but  somewhat  swollen  in  the 
middle,  with  a  distinct  groove  on  both  sides 
near  the  edge  from  one  end  to  the  other,  when 
of  full  size  about  9  lines  long  by  5  or  6  in 
breadth  where  broadest,  of  a  light  brownish- 
white  color,  and  a  slig-htly  sweetish,  somewhat 
aromatic  odor  and  taste.  They  consist  of  a 
firm  brittle  coating  and  a  white  oily  kernel, 
composed  of  a  short,  conical  radicle  and  two 
flat  cotyledons:  "Broadly  ovate,  flat,  some- 
what biconvex,  about  20  Mm.  long  and  2  Mm. 
thick ;  externally  whitish  or  yellowish-white, 
nearly  smooth,  with  a  shallow  groove  parallel 
to,  and  within  1  Mm.  of,  the  margin;  seed- 
coat  consisting  of  a  white  coriaceous  outer 
layer,  and  a  membranaceous  inner  layer; 
embryo  whitish,  straight,  with  a  conical  hy- 
pocotyl  and  two  plano-convex  cotyledons; 
slightly  odorous  when  contused;  taste  bland 
and  oily."  U.  S.  The  British  Pharmacopoeia 
Addendum  describes  them  as  follows:  "The 
.  which  must  not  be  more  than  one  month 
old,  should  have  been  freshly  deprived  of  their 
yellowish  membranous  envelope  or  testa,  and 
of  the  inner  thin  brownish  rind  or  tegmen. 
Anthelmintic.  Contain  fixed  oil,  free  fatty 
acids,  an  aromatic  principle,  BUgar,  starch,  and 
the  alkaloid  cucurbitine."  Br.  Add.  They  con- 
tain a  fixed  oil,  consisting  of  the  glycerides  of 
palmitic,  myristic,  and  oleic  acids,  with  somo 
free  fatty  acid,  an  aromatic  principle,  chloro- 
phyll, sugar,  starch,  and,  according  to  Dorner 
and  Wolkowich,  an  alkaloid,  cucurbitine.  De- 
prived of  their  coating,  and  exhausted  by  ether, 
they  yield  30  per  cent,  of  fixed  oil.  (Ann. 
'J'hi'r.'  1862,  p.  176.)  The  researches  of  Dorner 
and  Wolkowich  have  not  received  confirmation, 
and  their  alkaloid  probably  has  no  existence. 
Pumpkin  seed  oil  has  a  sp.  gr.  at  15°  C.  of 
0.923,  and  solidifies  at  —15°  C.  The  cold 
drawn  oil  is  used  for  culinary  purposes  and 
the  lower  qualities  for  burning.  The  oil  dries 
very  slowly.  (Lewkowitsch,  Chem.  Analysis 
of  Oils,  etc.,  2d  ed.,  1898,  372.)  Sieker  ob- 
tained 30  per  cent,  of  the  oil  from  the  seeds; 
it  was  reddish-yellow  in  color,  soluble  in  ether, 
benzene,  and  carbon  disulphide,  but  insoluble 
in  alcohol.1  (Proc.  A.  Ph.  A.,  1897,  545.)  J. 
C.  Lyons  used  an  ounce  of  it  with  success  in  a 
case  of  tapeworm   (A.  J.  P.,  1865,  253),  but 

1  Oil  of  Pumpkin  Seed. — Willard  Graham  endeav- 
ored to  prepare  this  oil  by  expression,  but  failed  to 
obtain  appreciable  quantities  even  under  a  pressure 
of  3,000  pounds.  By  extraction  with  acetone  the 
ground  seed  yielded  25  per  cent,  of  oil,  clear  reddish, 
limpid,  and  of  agreeable  odor  and  taste.  Its  sp.  gr. 
at  15°  C.  was  0.9208;  saponification  number.  192.5; 
acid  number,  18.9 ;  ether  number,  173.6 ;  soluble  in 
all  proportions  of  carbon  disulphide,  ether,  chloro- 
form, and  in  twenty  parts  of  absolute  alcohol,  and 
drying  on  standing  to  a  tough,  yellowish,  trans- 
parent mass.  These  properties  and  constants  agree 
well  with  a  commercial  specimen,  evidently  also  ob- 
tained by  extraction.  The  latter,  however,  had  a 
lower  acfd  number,  3.5.  while  the  ether  number  was 
somewhat  higher,   191.7.    (A.  J.  P.,  1901,   352.) 
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Wolff  has  found  it  inert  when  pure  and  free 
from  resin,  which  he  prepares  by  extracting  the 
oil  from  the  powdered  seeds  by  means  of  petro- 
leum benzin,  then  treating  the  remaining  pow- 
der with  ether,  chloroform,  and  alcohol,  which 
yields  on  evaporation  a  soft  greenish-brown 
resinous  liquid  resembling  the  oleoresin  of  male 
fern.  Heckel  was  the  first  to  assert  that  the 
active  principle  is  a  resin,  and  in  this  he  has 
been  corroborated  by  L.  Wolff  (pamphlet, 
Phila.  1882),  who  found  the  resin  to  be 
efficient  in  doses  of  fifteen  grains  (1  Gm.), 
given  in  pill,  followed  in  two  or  three  hours 
by  castor  oil,  and  who  recommends  an  alcoholic 
fluidextract  as  the  best  preparation  of  the 
drug  after  the  resin.  W.  E.  Miller  (A.  J.  P., 
1891,  585)  analyzed  both  the  shells  and  the 
kernels  of  pumpkin  seed.  He  also  found  a 
resin  soluble  in  alcohol,  and  a  dark  reddish 
fixed  oil. 

Uses. — It  is  said  that  in  Italy  the  seeds  of 
the  Cucurbita  maxima,  and  in  the  West  Indies 
those  of  C.  occidentalis,  have  been  long  used 
in  doses  of  an  ounce  and  a  half  as  taenifuges. 
In  the  Dictionary  of  Materia  Medica  by  Merat 
and  De  Lens  (ii.  493)  it  is  stated  that  Hoarau 
had  reported  that  in  the  Isle  of  Trance  the 
seeds  of  a  small  variety  of  pumpkin  were 
used  against  the  tapeworm,  and  with  never- 
failing  success.  In  the  year  1820,  Mongeney, 
a  physician  of  Cuba,  published  the  results  of 
his  experience  with  the  flesh  of  the  pumpkin 
in  the  same  disease.  He  had  discovered  the 
remedy  by  accident,  and  found  it  uniformly 
successful.  He  gave  to  the  patient,  in  the 
morning,  fasting,  about  three  ounces  of  the 
fresh  pumpkin  in  the  form  of  a  paste,  and 
followed  it  at  the  end  of  an  hour  by  about 
two  ounces  of  honey,  which  latter  was  twice 
repeated  at  intervals  of  an  hour.  So  far  as 
we  know,  attention  was  first  directed  to  it  in 
this  country  by  Richard  Soule.  {B.  M.  S.  J., 
Oct.  1851.)  Since  this  time  the  drug  has 
steadily  grown  in  favor,  and,  properly  used, 
is  one  of  our  most  efficient  and  harmless  taeni- 
fuges. The  patient  should  be  allowed  only  a 
light  supper  of  bread  and  milk,  in  the  morning 
early  should  take  an  ounce  and  a  half  of  the 
seeds,  a  cup  of  tea  or  coffee  an  hour  later,  but 
no  food,  at  10  a.  m.  a  brisk  cathartic,  and 
two  hours  later  a  substantial  meal.  We  have 
obtained  excellent  results  from  the  exhibition 
of  the  beaten  seeds  in  the  form  of  an  electuary 
strongly  flavored  with  oil  of  cinnamon  or  of 
gaultheria. 

Dose,  one  to  two  ounces  (31  to  62  Gm.). 

PEPSINUM.  U.  S.,  Br. 

PEPSIN 

( pep-si'num ) 

"A  proteolytic  ferment  or  enzyme,  obtained 
from  the  glandular  layer  of  the  fresh  stomach 
of  the  hog  (Sus  scrofa,  var.  domesticus  Gray), 
and  proved  to  be  capable,  when  assayed  by  the 


process  given  below,  of  digesting  not  less  than 
3000  times  its  own  weight  of  freshly  coagulated 
and  disintegrated  egg  albumin.  If  it  is  desired 
to  use  a  diluent  for  reducing  Pepsin  of  a  higher 
digestive  power  to  that  required  by  the  Phar- 
macopoeia, sugar  of  milk  should  be  employed 
for  this  purpose."  U.  S.  "An  enzyme  obtained 
from  the  mucous  lining  of  the  fresh  and 
healthy  stomach  of  the  pig,  sheep,  or  calf. 
Tested  as  described  in  the  following  paragraph 
[see  p.  921],  it  should  dissolve  2500  times  its 
weight   of  hard-boiled  white  of  eggs."    Br. 

Pepsine,  Fr.  Cod.;  Pepsinum,  P.  G.;  Pepsin,  G.; 
Pepsina,  It.;  Pepsina  medicinal,  Sp. 

The  U.  S.  P.  1890  recognized  two  pepsins, 
one  under  the  name  "  Pepsinum,"  the  other 
"  Pepsinum  Saccharatum :"  the  first,  or  strong 
pepsin,  should  digest  at  least  3000  times  its  own 
weight  of  freshly  coagulated  albumin;  the 
other  is  the  first  product  diluted  with  enough 
sugar  of  milk  to  make  it  contain  10  per  cent, 
of  the  strong  pepsin.  The  U.  S.  P.  (8th  Rev.) 
retained  the  standard  of  strength  of  the  pre- 
vious Pharmacopoeia  for  the  strong  pepsin  but 
modified  the  assay  process,  and  dropped  Sae- 
charated  Pepsin. 

The  British  Pharm.  1885  gave  the  following 
process  for  pepsin;  it  is  that  proposed  by 
Beale  of  London.  "  The  stomach  of  one  of 
these  animals  [pig,  sheep,  or  calf]  recently 
killed  having  been  cut  open  and  laid  on  a 
board  with  the  inner  surface  upwards,  any 
adhering  portions  of  food,  dirt,  or  other  im- 
purity are  to  be  removed  and  the  exposed  sur- 
face slightly  and  rapidly  washed  with  a  little 
cold  water;  the  cleansed  mucous  membrane  is 
then  to  be  scraped  with  a  blunt  knife  or  other 
suitable  instrument,  with  some  pressure,  and 
the  viscid  pulp  thus  obtained  is  to  be  immedi- 
ately spread  over  the  surface  of  glass  or  glazed 
earthenware  and  quickly  dried  at  a  temperature 
not  exceeding  100°  F.  (37.8°  C).  The  dried 
residue  is  to  be  reduced  to  powder  and  pre- 
served in  a  stoppered  bottle."   Br. 

It  is  now  clearly  recognized  that  pepsin 
owes  its  digestive  action  to  the  presence  of  a 
ferment  or  enzyme,  and,  although  many  re- 
searches have  been  made  to  obtain  the  pure 
principle,  the  nearest  approaches  have  resulted 
only  in  producing  pepsin  of  increased  digestive 
power.  Pepsins  having  much  greater  diges- 
tive capacity  than  that  chosen  for  the  U.  S. 
official  standard  have  been  manufactured,  and 
the  limit  has  not  at  this  time  (1906)  been 
reached,  but  for  all  practical  purposes  the 
U.  S.  P.  (8th  Rev.)  pepsin  is  sufficiently  con- 
centrated, and  indeed  it  is  usually  diluted  for 
internal    administration. 

Various  attempts  have  been  made  to  concen- 
trate and  bring  to  a  convenient  form  for  ad- 
ministration the  peptic  principle  of  the  gastric 
juice.  It  must  not  be  supposed  that  the  sub- 
stances prepared  with  this  object  and  sold 
under  the  name  of  pepsin  have  any  claim  to 
be  considered  as  the  pure  principle.     The  one 
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which  for  a  long  time  was  the  best  in  the 
market  was  prepared  by  Boudault  *  by  a  pro- 
cess which  was  afterwards  essentially  adopted 
in  a  former  French  Codex. 

The  pepsin  of  the  British  Pharmacopoeia  is 
"  a  light  yellowish-brown  or  white  powder, 
or  pale  yellow  translucent  grains  or  scales, 
having  a  faint  odor  and  a  slightly  saline  taste 
free  from  any  trace  of  putrescence,  and  liable 
to  absorb  moisture  from  the  air.  Moderately 
soluble  in  water,  and  soluble  in  about  100  parts 
of  alcohol  (90  per  cent.)."  Br. 

The  U.  S.  Pharmacopoeia  recognized  pepsin 
for  the  first  time  in  the  revision  of  1880,  but 
it  had  then  been  for  some  years  largely  used 
by  the  American  profession.  Much  of  the 
pepsin  thus  employed  was  obtained  from 
Europe,  and  was  of  very  various  quality,  most 
of  it  being  heavily  loaded  with  starch,  and 
some  of  it  containing  little  or  no  pepsin. 
Several  American  brands  have,  however,  been 
put  upon  the  market  which  are  superior  to 
Boudault's  pepsin.  Various  processes  also 
have  been  recommended  for  obtaining  pepsin. 
The  most  elaborate  and  valuable  investigation 
of  the  subject  as  yet  made  is  that  of  E. 
Scheffer  {A.  J.  P.,  1872).  He  found  that 
various  sails,  such  as  sodium  and  magnesium 
sulphates  and  sodium  chloride,  precipitate  pep- 
sin, and,  acting  upon  this  discovery,  he  de- 
vised the  following  processes :  Mucous  mem- 
brane of  the  pig's  stomach,  dissected  off  and 
finely  chopped,  is  macerated  in  water  acidu- 
lated with  hydrochloric  acid  for  several  days, 
with  frequent  stirring.  The  strained  liquid,  if 
not  clear,  is  clarified  by  allowing  it  to  stand 
for  24  hours  and  decanting.  Sodium  chloride 
is  then  thoroughly  mixed  with  it.  After 
several  hours  the  floating  pepsin  is  skimmed 
from  the  surface  and  put  on  a  cotton  cloth  to 
drain,  and  finally  submitted  to  strong  pressure 
to  get  rid  of  saline  solution.  This  pepsin, 
when  air  dried,  is  very  tough,  parchment-like 
or  leathery,  varying  in  color  from  a  dim  straw- 
yellow  to  a  brownish  yellow.  To  make  his 
saccharated  pepsin,  Scheffer  added  sugar  of 
milk  until  a  powder  was  obtained  of  which  10 
grains  dissolved  120  grains  of  coagulated  albu- 
min. After  framing  his  original  process,  he 
increased  the  strength  of  saccharated  pepsin. 
Purified  pepsin  he  made  by  redissolving  the 
pepsin  in  acidulated  water  and  precipitating 
as  before,  immersing  the  product  when  per- 
fectly dry  in  pure  water  for  a  short  time.  A 
half-grain  of  this  dissolved  1500  grains  of 
albumin.  (Ibid.,  p.  784.)  The  chemical  rela- 
tions of  pepsin  are  so  delicate  and  wide  spread 
that  it  ought  to  be  given  by  itself,  or  in  com- 
bination only  with  an  insoluble  substance,  or 
suspended  in  inert  liquids.  For  an  interesting 
paper  by  B.  T.  Fairchild  on  Animal  Digestive 
Ferments,  reader  is  referred  to  A.  J.  P.,  Feb. 
and  Mar.  1902. 


1  For  the  process  for  Boudault's  pepsin,  see  U.  S.  D., 
17th  ed.,  1014. 


Since  Scheffer's  researches  were  made  known, 
pepsin  has  been  manufactured  in  the  United 
States  in  immense  quantities,  the  tendency 
having  been  towards  strengthening  and  puri- 
fying the  product.2  Many  other  substances 
than  sugar  of  milk  have  been  used  to  mix 
with  pepsin,  as  egg  and  blood  albumin,  fibrin, 
and  substances  which  are  easily  converted  into 
peptones.  The  process  for  making  most  com- 
mercial pepsins  may  be  briefly  stated  as  fol- 
lows. The  inner  membranous  linings  of  hogs' 
stomachs  are  washed,  passed  through  a  mincing 
machine,  and  the  resulting  mass  digested  with 
diluted  hydrochloric  acid;  the  solution  is 
strained  or  filtered  and  evaporated  in  vacuo  or 
placed  on  shallow  trays,  so  that  a  syrupy  liquid 
which  has  not  heen  subjected  to  a  higher  tem- 
perature than  112°  F.  is  produced;  this  is 
spread  upon  glass  plates  to  dry,  and  the  scales 
which  are  formed  scraped  off.  The  thickness 
of  the  scales  may  be  varied  by  using  more  or 

■  I'i lisin  manufacture. — In  1904  W.  n.  Jenkins  com- 
municated a  detailed  description  of  the  method  of 
manufacturing  pepsin  on  a  large  scale.  While  pep- 
Mi)  can  be  prepared  from  the  stomachs  of  other 
animals,  the  mucous  membrane  of  the  stomachs  of 
hogs  la  used  because  most  available.  After  emptying 
the  stomachs  they  are  carefully  washed  in  cold  water, 
avoiding  violent,  energetic  motion,  as  a  great  deal  of 
the  pepsin  contained  Is  liable  to  be  removed  and  lost. 
The  outside  Of  the  stomachs  is  trimmed  away.  The 
pepsin-containing  membrane  is  chopped  into  small 
and  placed  In  a  3  or  4  per  cent,  aqueous  solu- 
tion of  hydrochloric  acid,  the  usual  receptacle  for 
this  digestion  being  a  large,  open  headed  hogshead, 
in  which  it  is  allowed  to  remain  at  a  temperature  of 
104"  to  122'  F.,  with  frequent  stirring,  until  it 
nndergoei  self-digestion.  This  solution  or  self-diges- 
tion require!  from  .'5(5  to  48  hours,  or  some 
longer.  At  this  point  of  the  process  the  solution  Is 
to  decomposition,  hence  careful  watching  Id 
uy.  An  antiseptic  condition  is  produced  by 
ig  sulphur  dioxide  into  the  solution  until  It 
smells  strongly  of  the  gas;  the  gas  also  bleaches  the 
product.  The  solution  is  then  allowed  to  stumi 
clarify  itself  by  the  precipitation  of  the  mucus. 
putrefactive  changes  which  sometimes  take  place 
cause  no  material  injury  to  the  pepsin.  After 
clarification  the  clear  liquid  is  decanted  or  siphoned 
off,  and  to  it  Is  added  common  salt,  a  uniform  tem- 
perature of  1)4°  P.  being  maintained  until  the  pepsin 
is  separated  by  precipitation.  This  precipitate — the 
floating  scum — Is  collected,  pressed  and  dried.  The 
residual  solution  contains  practically  all  the  "  pep- 
tones," which  may  be  obtained  by  allowing  the  salt 
to  crystallize  out  and  then  evaporating  the  clear 
solution. 

The  crude  pepsin  thus  obtained  has  a  faint  odor, 
a  brownish-yellow  color  and  a  slightly  saline  taste. 
It  is  very  active,  and  meets  certain  requirements  of 
trade.  To  produce  the  so  called  standard  scale  pepsin, 
the  crude  pepsin,  either  dry  or  in  a  moist  state,  in 
dissolved  in  weak  hydrochloric  acid,  and  this  solu- 
tion subjected  to  dialysis  until  the  salt  has  been 
separated  ;  the  purified  solution  is  afterwards  concen- 
trated in  a  vacuum  apparatus  at  a  temperature  not 
exceeding  100°  or  10.")°  F.  The  concentrated  solu- 
tion is  then  spread  in  thin  layers  on  glass  plates, 
about  15  inches  wide  and  20  inches  long,  with  the 
projecting  edge  one-quarter  inch  high.  These  platea 
are  placed  on  shelves,  arranged  to  hold  a  number  of 
them,  in  a  drying  room,  at  a  temperature  of  102°  F., 
and  well  protected  from  dust,  when  the  thin  layer 
of  solution  is  dried  as  rapidly  as  possible.  When 
thoroughly  dry,  the  product  is  scraped  from  the  glass 
plates.  So  obtained,  scale  pepsin  possesses  a  diges- 
tive power  of  3,000.  Powdered  pepsin  Is  obtained  by 
grinding  It  in  mills,  in  which  it  must  be  carefully  pro- 
tected from  humidity  on  account  of  its  hygroscopic 
nature.  The  yield  of  pepsin  varies  and  depends  upon 
the  quality  of  hog  stomachs  used.  In  a  test.  1,018 
lbs.  of  membrane  ready  for  digestion  yielded  39  lbs. 
of  high  grade  pepsin,  or  2.8  lbs.  from  100  stomachs. 
In  another,  the  yield  was  only  1.8  lbs.  from  100 
stomachs. — M.  R.,  1904.  156.  For  account  of  a  pro- 
cess by  C.  E.  Marshall,  see  Bull.  Pharm.,  1903,  160. 
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less  concentrated  solutions,  and  the  proportion 
of  peptone  is  increased  by  extending  the  length 
of  time  in  the  digestion  process  and  raising 
the  temperature  to  the  utmost  safe  limit. 
Numerous  pepsins  of  value  are  upon  the 
market,  and  they  are  so  readily  tested  that  the 
practitioner  need  not  be  at  a  loss.  (See  Proc. 
A.  Ph.  A.,  1884,  1886,  and  1890;  Ph.  Bee, 
1893,  104;  West.  Drug.,  1887,  69;  Am.  Drug., 
1885,  103.) 

Properties. — Pepsin  is  in  "  lustrous  white, 
pale  yellow  or  yellowish,  transparent  or  trans- 
lucent scales  or  grains,  or  a  fine  white  or  cream- 
colored  amorphous  powder,  free  from  any  offen- 
sive odor,  and  having  a  slightly  acid  or  saline 
taste.  It  should  be  not  more  than  slightly  hy- 
groscopic. Soluble,  or  almost  entirely  soluble, 
in  about  50  parts  of  water,  the  solution  having 
more  or  less  opalescence ;  more  soluble  in.  water 
acidulated  with  hydrochloric  acid;  insoluble  in 
alcohol,  ether,  or  chloroform.  Pepsin,  when  in 
solution,  is  incompatible  with  alkalies,  alkaline 
earths,  or  alkali  carbonates.  The  presence  of 
hydrochloric  acid  of  greater  strength  than  0.5 
percent,  inhibits  and  rapidly  destroys  its  pro- 
teolytic activity.  Its  solution  is  precipitated  by 
the  salts  of  many  heavy  metals,  and  by  tannic 
acid  or  gallic  acid.  Pepsin  and  pancreatin  in 
solution  are  incompatible  with  one  another;  if 
the  solution  be  neutral  or  alkaline,  the  pan- 
creatin gradually  destroys  the  Pepsin,  and  if 
acid  the  Pepsin  destroys  the  pancreatin.  On 
heating  a  solution  of  Pepsin  in  acidulated 
water  to  100°  C.  (212°  F.)  it  becomes  milky, 
or  yields  a  light  flocculent  precipitate,  and  loses 
all  proteolytic  power;  in  a  dry  state  it  is  not 
injured  if  subjected  to  the  above  temperature. 
The  activity  of  Pepsin  in  solution  is  destroyed 
by  temperatures  exceeding  70°  C.  (158°  F.). 
Pepsin  usually  has  a  slightly  acid  reaction; 
it  may  be  neutral,  but  should  never  be  alka- 
line."  U.  S. 

Assay  of  Pepsin. — "  Pepsin,  one-tenth 
gramme;  Egg  Albumin,  boiled  and  disinte- 
grated, ten  grammes;  Diluted  Hydrochloric  Acid, 
Distilled  Water,  each,  a  sufficient  quantity.  Mix 
9  Cc.  of  diluted  hydrochloric  acid  with  291 
Cc.  of  distilled  water,  and  dissolve  the  Pepsin 
in  150  Cc.  of  the  acid  liquid.  Immerse  a  hen's 
egg,  which  should  be  fresh,  during  fifteen 
minutes  in  boiling  water;  remove  the  pellicle 
and  all  of  the  yolk;  rub  the  white,  coagulated 
albumin  through  a  clean  No.  40  sieve.  Reject 
the  first  portion  that  passes  through  the  sieve, 
and  place  10  Gm.  of  the  succeeding  portion 
in  a  wide-mouthed  bottle  of  100  Cc.  capacity. 
Add  20  Cc.  of  the  acid  liquid,  and  with  the 
aid  of  a  glass  rod  tipped  with  cork  or  black 
rubber  tubing,  completely  disintegrate  the 
albumin ;  then  rinse  the  rod  with  15  Cc.  more 
of  the  acid  liquid  and  add  5  Cc.  of  the  solution 
of  Pepsin.  Cork  the  bottle  securely,  invert 
it  three  times,  and  place  it  in  a  water-bath  that 
has  previouslv  been  regulated  to  maintain  a 
temperature  of  52°  C.  ""(125.6°  F.).  Keep  it 
at  this  temperature  for  two  and  one-half  hours, 


agitating  every  ten  minutes  by  inverting  the 
bottle  once.  Then  remove  it  from  the  water- 
bath,  add  50  Cc.  of  cold  distilled  water,  trans- 
fer the  mixture  to  a  narrow  graduated  cylinder, 
and  allow  it  to  stand  for  half  an  hour.  The 
deposit  of  undissolved  albumin  should  not  then 
measure  more  than  1  Cc.  The  relative  pro- 
teolytic power  of  Pepsin  stronger  or  weaker 
than  that  just  described  may  be  determined  by 
ascertaining  through  repeated  trials  the  quan- 
tity of  the  above  Pepsin  solution  required  to 
digest,  under  the  prescribed  conditions,  10  Gm. 
of  boiled  and  disintegrated  egg  albumin. 
Divide  15,000  by  this  quantity  expressed  in 
Cc.  to  ascertain  how  many  parts  of  egg  albumin 
one  part  of  the  Pepsin  will  digest."  U.  S. 
"  If  12.5  grammes  of  coagulated  and  firm  white 
of  fresh  eggs,  125  cubic  centimetres  of  acidu- 
lated water  containing  about  0.2  per  cent,  of 
hydrogen  chloride  (HC1),  and  0.005  gramme 
of  Pepsin,  be  digested  together  at  105°  F. 
(40.5°  C.)  for  six  hours,  and  shaken  frequently, 
the  coagulated  white  of  eggs  dissolves,  leaving 
only  a  few  small  flakes,  in  an  almost  clear  solu- 
tion. The  '  white  of  eggs '  should  be  pre- 
pared by  boiling  quite  fresh  eggs  in  water  for 
fifteen  minutes,  then  immersing  them  in  cold 
water,  and,  as  soon  as  sufficiently  cool  for 
handling,  separating  the  whites,  washing  off 
any  fragments  of  yolk  or  membrane  with  water, 
removing  the  water  with  a  clean  towel,  then  at 
once  rubbing  the  whites  through  a  sieve  having 
twelve  meshes  to  a  centimetre,  and  using  the 
product  before  it  has  lost  moisture.  For  the 
'  acidulated  water '  mix  the  official  Hydrochloric 
Acid  with  water  in  the  proportion  of  1  gramme 
to  156  cubic  centimetres;  this  will  give  a  solu- 
tion containing  about  0.2  per  cent,  of  hy- 
drogen chloride   (HC1)."    Br. 

In  estimating  the  proteolytic  power  of  pepsin 
by  any  method  it  is  very  important  to  adhere 
strictly  to  each  requirement,  otherwise  great 
variations  may  be  expected.  (Proc.  A.  Ph.  A., 
1893,  411,  722;  1894,  221;  1895,  244,  338; 
1896,  260,  263;  1897,  745;  Am.  Drug.,  1894,212; 
1895,  101;  D.  C,  1896,  52;  P.  J.,  1897,  561; 
Proc.  A.  Ph.  A.,  1899,  307;  Ap.  Ztg.,  1900, 
485,  512;  D.  C,  March,  1902.) 

Three  distinct  types  of  pepsin  are  found  in 
commerce:  1.  Pepsins  insoluble  in  water  with- 
out the  addition  of  traces  of  acids;  2.  Pepsins 
soluble  in  water  forming  transparent  solu- 
tions; 3.  Pepsins  not  entirely  soluble  in  water 
or  in  diluted  hydrochloric  acid.  The  objection 
to  the  insoluble  pepsins  is,  of  course,  the  incon- 
venience resulting  from  their  insolubility,  in 
water,  but,  on  the  other  hand,  they  are  not 
hygroscopic,  do  not  deteriorate  so  rapidly,  and 
are  active  in  contact  with  the  gastric  juice. 
The  objection  to  the  soluble  pepsins  is  that 
they  are  hygroscopic,  but  they  are,  when  good, 
well  suited  for  making  solutions,  wines,  etc. 

Pepsin  should  always  be  administered  in  its 
original  form.  The  wines  and  elixirs  which 
flood  the  market  are  mostly  worthless  prepara- 
tions,   although   it    has    been    proved    that    an 
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effective  wine  of  pepsin  can  be  made,  and 
small  quantities  of  alcohol  are  not  incom- 
patible.1 It  is  well  to  combine  it  with  hydro- 
chloric acid,  and  the  powder  is  often  advan- 
tageously exhibited  in  infantile  diarrhoea  along 
with  bismuth  subnitrate.  With  these  excep- 
tions, it  is  usuallv  preferable  to  give  it  by 
itself.* 

Uses. — Pepsin  is  said  to  have  been  first  sug- 
gested as  a  remedy  by  Corvisart  of  Paris  (J. 
P.  ('.,  xxx.  169),  and  has  been  very  largely 
used  in  cases  of  various  character  in  which 
the  digestive  powers  of  the  stomach  have  failed, 
for  the  purpose  of  supplying  the  place  of  the 
natural   digestive  ferment.     Any   influence   for 


1  Liquor  Pepxini.  Y.  S.  1880,  Solution  of  V< 
Liquid  Pepxin  ;  I'epxinc  Itquide,  Fr.  .  I'epxinlo- 
suitt/,  c,.'  ••  •  Baccharated  Peoria,  forty  part*  [or  four 
hundred  grains]  ;  Hydrochloric  Acid,  tviln  porta 
[or  one  hundred  and  ten  minims]  :  (Hjrcerla,  four 
hundred    partx    [or   seven    fioldoancea]  ;    Water,    fire 

hundred  and  forty  eujhi  parts  |  or  twl\e  fluidounces  ]. 
to  make  oni  tliuuxaiul  partx  [or  about  twenty  fluid- 
ounces  J.  Dissolve  the  Baccharated  Papain  in  the 
Water,  previously  mixed  with  the  Hydrochloric  Acid, 
add  the  Glycerin,  lei  the  mixture  stand  twenty  four 
hours,  and  filter.'  This  preparation  originated  with 
Prof.  ECmll  Scheffer,  who  suggested  ■  pi 
A.  ./.  v  ,  1870,  p.  B8),  in  whTcn  six  pounds  of  tiie 
mucous  membrane  of  nogs'  stomachs  were  macerated 
with  four  pounds  of  glycerin  and  four  pints  of  water 
containing  six  ounces  of  hydrochloric  acid  for  thirty- 
six  hours.  The  mass  was  then  strained,  and  D 
sited  witli  fresli  water  and  again  strained  and  t  lie 
operation  repeated  until  ten  pints  were  obtained.  This 
was  simplified  after  the  publication  of  his 
formula  for  Saccharated  Pepsin,  official  in  I  8 
and  is  baaed  upon  his  Improved  process.  The  solution 
contains  4  per  cent,  of  Baccharated  Pepsin,  while; 
Bcbeffer's  original  formula  (A.  ./.  P..  IB7L  p.  51  was 
weaker,  containing  hut  1.6  per  cent.  This  liquid  Is 
transparent,  either  colorless,  or  having  a  yellowish 
color,  and  a  sweetish,  agreeable  taste,  which  Is 
slightly  acidulous.  '  It  should  not  become  mouldy, 
nor  acquire  a  disagreeable,  fetid  odor,   when  kept   for 

some  time.'  ('.  g.  1SSO.  It  Should  OS  freshly  made, 
ns  it  gradually  loses  Its  powers  of  digestion  when  long 
kept.  This  preparation.  If  In  good  condition,  un- 
doubtedly lias  all  the  remedial  virtues  of  pepsin  hut 
is  deficient  In  strength.  The  dose  is  one-hall  bo  two 
Huldounces  (15  to  80  <v  i."      I     8    /'  .  18th  "I 

Pepsteam  Baccharatmm,  V.  s.  (1890),  Baccharated 
Pepsin.  -"Pepsin,  t<n  aramme*  |or  154  grains]; 
Sugar  of  Milk,  recently  dried,  and  in  No.  80  powder, 
ninety  grammes  I  or  :i  ounces  a  v.,  7<i  grains],  to  make 
oki  hundred  gramme*  I  or  :i  ounces  hv.,  230  grains]. 
Triturate  the  Pepsin  with  the  Sugar  of  Milk  to  a 
fine,  uniform  powder.  Keen  the  product  In  wall 
Stoppered    bottles."     t  .    8.      As    stated    in    the    article 

"  Pepsinum, "  this  powder  is  made  by  diluting  strong 

pepsin  Willi  powdered  sugar  of  milk.  It  l|  about  six 
times  stronger  than  the  saccharated  pepsin  of  the 
r.  s.  P.  1880.  (See  aboTe.)  "Baccharated  Pepsin, 
when  tested  by  the  process  gives  under  Pepsin 
Pepsinum),  with  the  modification  that  0 x<~  <;m.  of  it 
are  to  he  taken  in  preparing  solution  It.  should  digest 
300  times  Its  own  weight  of  freshly  coagulated  and 
disintegrated    egg    albumen."      I  .    g,     1880 

■Gastric  Juice  was  many  years  ago  employed  by 
P.  S.  Physics,  the  celebrated  surgeon  of  Philadelphia, 
With  considerable  success,  as  a  local  application  to 
cancers  and  slouching  ulcers,  with  the  view  of  re- 
moving the  dead  hone  and  flesh,  correcting  the  offen- 
sive odor,  and  yielding  a  healthful  stimulus  to  the 
diseased  surface.  It  was  also  used  with  success, 
by  Ellsworth  of  Hartford,  Connecticut,  for  dis- 
solving a  portion  of  tough  animal  food  which  had 
become  impacted  In  the  oesophagus  of  a  lad  affected 
with  stricture  of  that  passage.  The  gastric  juice  of 
a  pig  was  used.  (R.  M.  S.  J..  April  17.  1856.)  The 
Inner  coat  of  the  gizzard  of  the  South  American 
ostrich  is  said,  in  the  state  of  powder,  to  be  used 
In  P.uenos  Ayres  as  a  remedy  in  dyspepsia  (E.  S. 
Wayne,  A.  J.  P.,  March.  1868,  p.  123).  and  the  dried 
crops  and  gizzards  of  chickens  and  turkeys  have  long 
been  used  In  some  portions  of  this  country  as  a 
domestic  remedy.  For  an  account  of  Rennet,  sec 
Part  II. 


good  which  it  possesses  is  dependent  upon  its 
solvent  power,  which  is  a  measure  of  its  value. 
The  usual  dose  of  pepsin  is  from  ten  to  fifteen 
grains,  and  it  is  plain  that  the  solvent  power 
of  less  than  such  an  amount  is  too  trifling  to 
be  of  value  in  sustaining  the  digestion  of  an 
adult.  Further,  a  large  portion  of  the  pepsin 
which  has  been  exhibited  has  been  inert,  either 
originally  or  from  the  method  of  its  adminis- 
tration, and  in  the  great  majority  of  cases  the 
good  result  that  has  been  ascribed  to  the  pepsin 
been  due,  not  to  it,  but  to  the  regulation 
of  the  diet  and  habits  of  the  patient  and  to  the 
drugs  which  have  been  exhibited  along  with 
the  animal  ferment.  We  believe  that  its  value 
lias  been  overestimated,  that  it  has  been  given 
to  adults  in  ridiculously  small  doses,  and  that 
a  drachm  (3J)  Gm.)  of  the  ordinary  commercial 
article,  is  a  moderate  dose. 

It  has  been  found  much  more  certain  in 
Erects  in  the  feeble  digestion  of  infants 
than  <>f  adults,  due  probably  to  its  being  ad- 
ministered in  proportionately  much  larger 
.  To  a  babe  six  months  old,  suffering 
from  imdigettiom  and  consequent  diarrhcra,  one 
grain  of  pepsin  or  ten  grains  of  saccharated 
pepsin  may  be  given  after  each  feeding  with 
a  rational  expectation  of  benefit. 

Do»«,  of  official  pepsin,  may  be  set  down 
tn  ten  to  fifteen  -.Tains  (0.G5  to  1.0  Gm.). 

Off.  Prep. — Glycoritum  Pepsini,  Br. 

PETROLATUM.  U.  S.  (Br.) 

PETROLATUM  [Petroleum  Ointment,  Petrolatum 
Molle,  Petrolatum  Splssum,  Pharm.  1890] 

(pet-ro-la't  fnii ) 

"A  mixture  of  hydrocarbons,  chiefly  of  the 
methane  series,  obtained  by  distilling  off  the 
lighter  and  more  volatile  portions  from  petro- 
leum, and  purifying  the  residue."  U.  S.  "A 
semi-solid  mixture  containing  soft  members  of 
the  paraffin  series  of  hydrocarbons;  usually 
obtained  by  purifying  the  less  volatile  portions 
of   petroleum."    Br. 

Paraffinum  Molle,  Soft  Paraffin,  Br.;  Adeps 
Petrolel,  Unguentum  Paraffinum ;  Soft  Petrolatum, 
•  line,  vaseline,  Paraffin  Jelly,  Soft  Petroleum 
ointment.  Hard  Petroleum  Ointment,  Hard  Petro- 
latum; iv-troieine.  Fr.  Co<i.;  Gralsse  mtnerale,  Pdtreo- 
line,  /v.;  Welches  Paraffin,  Parafflnsalbe,  O'.;  Vase- 
llna.  It.,  Sp. 

Petrolatum  in  its  various  forms  has  of  late 
years  acquired  considerable  importance,  under 
various  trade  names,  as  a  bland  neutral  body 
well  fitted  to  take  the  place  of  lard  as  a  base 
for  ointments  and  for  other  purposes.  It  is 
prepared  from  the  residue  left  in  the  stills 
after  a  distillation  of  petroleum  in  vacuo,  or 
from  the  residue  or  sediment  deposited  in  tanks 
containing  crude  petroleum,  of  which  large 
quantities  have  collected  in  the  storage  tanks  in 
the  oil  districts  of  Western  Pennsylvania.  The 
substances  known  commercially  as  cosmoline 
(Unguentum   Petrolei)    and   vaseline    are   now 
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made  on  a  large  scale  from  residues,  but  more 
largely  from  what  are  termed  "  reduced  oils," 
that  is,  crude  oils  from  which  the  lighter  frac- 
tions (those  included  under  the  heads  of  petro- 
leum benzin,  naphtha,  illuminating  and  paraffin 
oils)  have  been  removed  by  distillation.  This 
process  of  reducing  would  leave  an  increasing 
amount  of  black  pyrogenous  products  in  the 
residue,  were  it  not  that  the  reducing  is  carried 
out  under  diminished  pressure,  by  what  is 
termed  the  "  vacuum  process,"  in  which,  more- 
over, the  heat  is  not  applied  directly  to  the  still 
bottoms,  but  by  means  of  coils  of  pipe,  through 
which  superheated  steam  is  made  to  pass. 
These  reduced  oils  can  be  brought  to  337.7° 
C.  (640°  F.)  fire-test  without  acquiring  the 
slightest  pyrogenous  odor.  They  are  then 
filtered  through  well-dried  bone  black,  in  cham- 
bers kept  at  a  temperature  of  from  43.3°  to 
54.4°  C.  (110°  to  130°  P.),  or  in  some  cases 
higher.  The  first  portions  of  the  filtrate  are 
colorless,  and  then  pass  from  a  light  straw  or 
amber  color  to  a  color  red  by  transmitted  light 
and  light  green  by  reflected  light.  The  latter 
product  is  known  as  "  cylinder  stock,"  and  is 
highly  prized  as  a  lubricating  oil.  The  clearer 
portion  of  the  filtrate  is  then  brought  to  the 
proper  melting  point,  if  necessary,  by  the  addi- 
tion of  pure  block  paraffin,  which  dissolves  per- 
fectly in  the  warm  liquid  oil.  The  crude  oil 
tank  residues  are  purified  in  a  similar  manner. 
The  "B.  S.  Oil,"  or  "rod  wax,"  as  it  is 
technically  termed,  is  placed  in  a  still,  heat 
applied,  and  after  the  lighter  products  have 
distilled  over,  and  indications  of  congelation 
are  noticed  when  a  portion  of  the  distillate  is 
allowed  to  cool,  the  heat  is  withdrawn,  and  the 
contents  of  the  still,  after  having  cooled,  are 
transferred  gradually  to  a  percolator  which 
contains  recently  heated  animal  charcoal.  In 
place  of  bone  black,  clay  has  in  recent  years 
been  quite  largely  used  for  clarifying  pur- 
poses, the  same  being  revivified  by  heat.  A 
somewhat  different  process  is  used  in  Germany ; 
the  crude  product  is  derived  from  crude 
ozokerite,  obtained  from  Alsace  and  Galicia, 
or  American  residue  is  sometimes  used.  1. 
The  oil  is  heated  by  steam  to  about  30°  C.  (86° 
F),  mixed,  at  this  temperature,  with  10  per 
cent,  of  its  weight  of  sulphuric  acid  of  60°  B., 
stirred  for  half  an  hour,  and  then  allowed  to 
stand  at  rest,  so  that  the  carbonized  portions 
may  separate.  2.  When  clear,  the  oil  is 
washed  with  an  aqueous  solution  of  potassium 
dichromate,  whereby  any  remaining  excess  of 
sulphuric  acid  is  at  the  same  time  removed. 
3.  The  residue  from  the  acid  treatment  is  mixed 
with  lime,  neutralized,  and  disposed  of  to 
fertilizer  factories.  4.  The  clear  oil  from  the 
second  step  of  the  process,  after  being  washed, 
is  heated  by  steam  to  80°  C.  (176°  F.),  mixed 
with  10  per  cent,  of  its  weight  of  granular 
animal  charcoal,  and  then  allowed  to  stand 
at  rest,  to  permit  the  animal  charcoal  to  settle. 
5.  After  the  latter  is  separated,  the  liquid 
portion    is   filtered    through   filters    heated   by 


steam.  6.  The  residuary  magma  of  animal 
charcoal  is  subjected  to  hydraulic  pressure,  the 
expressed  oil  filtered,  and  the  solid  residue 
again  used  in  the  next  operation,  a  sufficient 
quantity  of  fresh  animal  charcoal  being  added 
to  make  up  for  any  loss  or  waste.  (Ph.  Cen- 
tral^, 1881,  No.  42;  N.  B.,  Feb.  1882.) 

The  commercial  varieties  of  petrolatum  may 
be  classed  under  two  heads:  1.  Those  which, 
like  the  American  vaseline,  are  obtained  as  a 
ready  formed  mixture  of  hydrocarbons  of 
gelatinous  consistence;  2.  Those  made  by 
directly  mixing  solid  paraffin  of  low  melting 
point  with  heavy  lubricating  oil,  such  as  are 
known  in  Germany  as  "  artificial  vaseline." 
The  latter  varieties  are  less  homogeneous,  and 
are  liable  to  deposit  granules  of  paraffin  on 
keeping,  and  hence  are  not  so  suited  for  the 
preparation  of  ointments  as  true  American 
petrolatum. 

In  warm  ether,  American  petrolatum  dissolves 
freely  to  a  clear  solution  exhibiting  a  strong 
blue  fluorescence,  and  the  liquid  remains  clear, 
or  at  most  becomes  only  slightly  turbid,  on 
cooling.  German  petrolatum,  on  the  contrary, 
is  said  to  form  a  thick  solution  with  warm 
ether,  and  to  give  a  considerable  deposit  on 
cooling.  Russian  petrolatum  is  stated  to  dis- 
solve completely  in  warm  ether  and  give  a 
clear  solution  which  becomes  turbid  on  cooling. 
(Allen,  Com.  Org.  Anal,  2d  ed.,  1887,  ii.  p. 
408.)  In  the  U.  S.  P.  (8th  Rev.)  there  are  three 
forms  of  Petrolatum  as  follows:  Petrolatum, 
Petrolatum  Album,  and  Petrolatum  Liqui- 
dum.  In  the  British  Pharmacopoeia  there  are 
three  as  follows :  Paraffinum  Liquidum,  Paraf- 
finum  Molle,  and  Unguentum  Paraffini.  The 
Petrolatum  of  the  U.  S.  P.  (8th  Rev.)  cor- 
responds with  the  Petrolatum  Spissum  of  the 
U.  S.  Pharm.  1890.  The  Paraffinum  Molle 
of  the  British  Pharmacopoeia  resembles  the 
Petrolatum  Molle  of  the  U.  S.  P.  1890,  but  is 
somewhat  softer  in  consistence. 

Chemical  Constitution. — Petrolatum,  as  made 
from  American  petroleum,  consists  mainly  of 
the  higher  members  of  the  paraffin  series, 
but  undoubtedly  contains  also  the  higher  ole- 
fines.  These  may  possibly  alter  in  time,  and 
give  rise  to  rancidity,  although  this  is  not  cer- 
tainly established.  The  paraffins,  which  make 
up  the  bulk  of  it,  are  not  capable  of  direct 
oxidation,  and  are  therefore  not  affected  by 
atmospheric  influences.  Petrolatum  contains 
hydrocarbons  of  the  paraffin  series,  like  C16H34, 
C17HS6,  C18H38,  etc.,  up  probably  to  C32H66, 
together  with  hydrocarbons  of  the  olefine 
series,  C16H32,  C17H34,  etc.  These  latter  are 
less  concrete  than  the  corresponding  paraffin 
hydrocarbons,  and  give  petrolatum  its  oleag- 
inous characters. 

Properties. — The  U.  S.  Pharmacopoeia  de- 
scribes Petrolatum  as  follows:  "An  imctuous 
mass,  of  about  the  consistence  of  an  ointment, 
varying  in  color  from  yellowish  to  light  amber, 
having  not  more  than  a  slight  fluorescence,  even 
after  "being  melted,  transparent  in  thin  layers, 
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completely  amorphous;  without  odor  or  taste, 
but  giving  off,  when  heated,  a  faint  petroleum- 
like odor.  If  a  portion  of  Petrolatum  be  lique- 
fied and  brought  to  a  temperature  of  60°  C. 
(140°  F.),  it  should  have  a  specific  gravity 
of  from  0.820  to  0.850.  Petrolatum  is  in- 
soluble in  water;  scarcely  soluble  in  cold  or  hot 
alcohol,  or  in  cold,  absolute  alcohol,  but  soluble 
in  boiling  absolute  alcohol,  and  readily  soluble 
in  ether,  chloroform,  carbon  disulphide,  oil  of 
turpentine,  petroleum  benzin,  benzene,  and 
fixed  or  volatile  oils.  The  melting  point  of 
Petrolatum  ranges  between  45°  and  48°  C.  (113° 
and  118.4°  P.).  If  heated  on  platinum  foil 
to  a  still  higher  temperature,  Petrolatum  should 
be  completely  volatilized  without  emitting  any 
acrid  odor.  If  melted  Petrolalum  be  well 
shaken  with  water  the  latter  should  not  redden 
blue  litmus  paper.  If  10  Ghn.  ol  Petrolatum 
be  dieted  at  100°  C.  (212°  P.)  for  half  an 
hour  with  10  Ghn.  of  sodium  hydroxide  and  50 
Cc.  of  water,  the  aqueous  layer  separated  and 
supers;)!  united  with  sulphuric  arid,  no  oily  or 
solid  substance  should  separate  (absence  of 
fixed  oils  or  fats  of  animal  or  vagetabU  origin 
and  of  rosin).  If  2  volumes  of  concern 
sulphuric  acid  be  added  to  1  volume  of 
melted  Petrolatum  in  a  test-tube  placed  in  hot 
water,  and  the  contents  occasionally  agitated 
during  fifteen  minutes,  the  acid  should  not  ac- 
quire a  deeper  tint  than  brown  nor  loM  its 
transparency  (limit  of  readily  carbotM 
organic  impuritit  s) ."  ('.  S.  The  British  Phar- 
macopoeia describes  it  as  "  white  or  yellow, 
translucent,  soft,  unctuous  to  the  touch,  free 
from  acidity,  alkalinity,  or  any  unpleasant 
odor  or  Savor,  even  when  wanned  to  120°  P. 
(48.9°  ('.).  Specific  gravity  at  the  melting 
point  0.840  to  0.s7<i.  Melts  at  96  to  102* 
P.  (35.50  to  :<s.9°  <\ »  or  even  soniewh.it  higher, 
volatilizes  without  giving  off  acrid  vapors,  and 
burns  with  a  bright  flame,  leaving  no  residue. 
Insoluble  in  water,  slightly  soluble  in  absolute 
alcohol,  freely  soluble  in  ether,  chloroform,  and 
/.  Alter  treating  with  boiling  solution 
of  sodium  hydroxide  the  aqueous  liquid  yields 
no  precipitate  or  oily  matter  on  adding  < 
of  acid  (absence  of  fixed  oils,  fate,  and  resin)." 
Br.  As  it  is  found  in  the  market,  petrolatum 
varies  in  color,  odor,  and  melting  point.  The 
statement  frequently  made  by  the  manufac- 
turers that  it  is  unalterable  in  the  air  is  incor- 
rect, as  we  have  frequently  noticed  that  ex- 
posure to  light  and  air  causes  it  to  assume 
a  disagreeable  odor  resembling  that  of  crude 
petroleum.  It  has  been  observed  to  have  at 
times  irritating  properties.  These  may  be  due 
to  imperfect  removal  of  the  sulphuric  acid  or 
similar  agents  used,  but  are  more  probably 
caused  by  rancidity  or  decomposition  of  the 
higher  defines. 

Uses. — Petrolatum  is  used  exclusively  as  a 
bland  neutral  protective  dressing,  and  as  a 
substitute  for  fatty  materials  in  ointments.  M. 
M.  Griffith  (N.  R.,  May,  1880)  asserts  that  the 
crude   semi-solid   petroleum    (rod  wax),    as   it 


accumulates  on  the  casings,  etc.,  about  oil  wells, 
is  an  invaluable  remedy  in  chronic  bronchitis 
and  incipient  phthisis.  It  is  readily  formed 
into  three-grain  pills,  and  may  be  given  until 
it  produces  eructations.  He  has  used  the  fol- 
lowing formula  with  advantage:  Petroleum 
mass,  480  gr. ;  Pulv.  Cubebae,  Pulv.  Doveri,  33 
360  gr.,  to  make  pill  mass  (pills  5  gr.).  Huile 
de  Gabian  is  a  similar  product,  which  has  long 
been  famous  in  France  as  a  remedy  in  lung 
diseases.  N.  Randolph  has  shown  that  when 
taken  internally,  in  doses  of  from  one  to  four 
drachms  (3.9  to  15.5  Gm.),  cosmoline  acts  simply 
as  a  feeble  laxative  and  soothes  irritation,  so  as 
to  be  advantageous  in  inflammations  of  the 
gastro-intestinal  mucous  membrane. 

Off.  Prep. — Emplastrum  Adhaesivum,  V.  8.; 
Unguentum  Creosoti,  Br.;  Unguentum  Eucalypti, 
lir. ;  Unguentum  Hydrargyri  Dilutum,  U.  S.j 
Unguentum  Hydrargyri  Nitratis  Dilutum.  Br.; 
Unguentum  Eydrargyri  Oxidi  Flavi,  U.  8.,  Br.; 
Unguentum  Hydrargyri  Oxidi  Rubri,  V.  B.;  Vn- 
guentum  Zinci  Oleatia,  Br.;  Unguentum  Paraf- 
fin i.  Br. 

PETROLATUM  ALBUM.  U.  S. 

WHITE  PETROLATUM 

( p§t*ro-la'tum  allium ) 

"A  colorless  mixture  of  hydrocarbons,  chiefly 
of  the  methane  series,  obtained  by  distilling 
off  the  lighter  and  more  volatile  portions  from 
petroleum,  and  purifying  the  residue."    U.  S. 

Preparation. — White  petrolatum  was  intro- 
duced for  the  first  time  into  the  U.  S.  P. 
(8th  Bar.)  under  its  present  official  title;  there 
are  reasons  for  believing  that  much  that  is  in 
the  market  H  not  the  natural  product  deprived 
of  its  color  by  treatment  with  animal  charcoal, 
but  an  artificial  compound  made  by  melting 
ier  paraffin  wax  and  liquid  petrolatum, 
and  stirring  until  cold. 

Properties. — It  is  officially  described  as  "  a 
white  unctuous  mass,  of  about  the  consistence 
of  an  ointment,  transparent  in  thin  layers,  com- 
pletely amorphous;  without  odor  or  taste.  In 
other  respects  White  Petrolatum  has  the  char- 
acteristics of,  and  should  respond  to  the  tests 
given  under,  Petrolatum."     U.  S. 

Uses. — See  Petrolatum. 

Off.  Prep. — Cera  turn,  U.  8.;  Ceratum  Cam- 
phorae,  U.  8.;  Ceratum  Plumbi  Subacetatis, 
U.  8.;  Unguentum  Acidi  Boriei,  U.  8.;  Unguen- 
tum Hydrargyri  Ammoniati,  U.  8.;  Unguentum 
Phenolis,  U.  8.;  Unguentum  Zinci  Stearatis,  U.  8. 

PETROLATUM    LIQUIDUM.    U.  S.  (Br.) 

LIQUID  PETROLATUM 

(pet-ro-la'tum  llq'uj-dum) 

"A  mixture  of  hydrocarbons,  chiefly  of  the 
methane  series,  obtained  by  distilling  off  most 
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of  the  lighter  and  more  volatile  portions  from 
petroleum,  and  purifying  the  liquid  residue." 
U.  S.  "A  clear  oily  liquid,  obtained  from 
petroleum,  after  the  more  volatile  portions 
have  been  removed  by  distillation."   Br. 

Paraffin um  Liquidum,  Br.,  Liquid  Paraffin  ;  Paraffine 
llquide,  Huile  de  Paraffine,  Fr.;  Pliissiges  Paraffin, 
Paraffinol,  Q.;  Aceite  de  paraffina,  Up. 

Preparation. — Liquid  petrolatum  is  made  by 
distilling  the  residuary  liquid  boiling  between 
330°  and  390°  C,  obtained  after  removing  the 
lighter  hydrocarbons  from  petroleum.  It  is 
purified  and  decolorized  by  first  treating  it  with 
sulphuric  acid  and  then  with  caustic  soda  and 
passing  it  while  hot,  though  animal  charcoal. 
By  cooling,  some  solid  paraffins  will  separate; 
the  liquid  is  then  redistilled,  and  the  portion 
boiling  below  360°  C.  rejected.  It  has  been  sold 
under  various  proprietary  names  as  albolene, 
glycoline,  etc.,  and  since  its  introduction  into 
the  U.  S.  P.  1890  has  been  largely  used  in  medi- 
cine and  for  pharmaceutical  purposes. 

Properties. — It  is  described  officially  as  "a 
colorless,  or  very  slightly  yellowish,  oily,  trans- 
parent liquid,  without  odor  or  taste,  but  giving 
off,  when  heated,  a  faint  odor  of  petroleum. 
Specific  gravity:  about  0.870  to  0.940  at  25° 
C.  (77°  F.).  It  is  insoluble  in  water;  scarcely 
soluble  in  cold  or  hot  alcohol,  or  in  cold  ab- 
solute alcohol,  but  soluble  in  boiling  absolute 
alcohol,  and  readily  soluble  in  ether,  chloro- 
form, carbon  disulphide,  oil  of  turpentine, 
petroleum  benzin,  benzene,  and  fixed  or  volatile 
oils.  When  heated  on  platinum  foil,  Liquid 
Petrolatum  is  completely  volatilized  without 
emitting  acrid  vapors.  If  a  test-tube  be  half 
filled  with  Liquid  Petrolatum  and  a  piece  of 
moistened  blue  litmus  paper  be  introduced,  upon 
shaking  the  liquid  vigorously  the  paper  should 
not  be  reddened  (absence  of  acid  iyn purities) .  In 
other  respects  Liquid  Petrolatum  has  the  char- 
acteristics of,  and  should  respond  to  the  tests 
given  under,  Petrolatum."  U.  S.  The  British 
Pharmacopoeia  describes  it  as  "  colorless,  odor- 
less, tasteless,  not  fluorescent.  Boiling  point 
not  below  680°  F.  (360°  C).  Specific  gravity 
from  0.885  to  0.890.  3  cubic  centimetres, 
heated  with  an  equal  volume  of  sulphuric  acid 
in  a  test-tube  placed  in  boiling  water  for  10 
minutes,  with  frequent  agitation,  should  not 
color  the  separated  layer  of  acid  of  a  deeper 
tint  than  pale  brown.  Alcohol  (90  per  cent.) 
boiled  with  Liquid  Paraffin  should  not  redden 
blue  litmus  paper  (absence  of  acid).  A  mix- 
ture of  4  cubic  centimetres  with  2  of  absolute 
alcohol,  and  2  drops  of  a  clear  saturated  solu- 
tion of  Lead  Oxide  in  solution  of  sodium  hy- 
droxide, should  remain  colorless  when  kept 
at  158°  F.  (70°  C.)  for  10  minutes  (absence 
of  sulphur  compounds)."    Br. 

Uses. — Liquid  petrolatum  is  much  used  as 
a  soothing  local  application  in  inflammation  of 
the  mucous  membrane  in  the  nose,  throat, 
larynx,  and  even  bronchial  tubes.  It  is  usually 
applied  by  means  of  an  atomizer,  and  can  be 


made  the  vehicle  for  carrying  medicinal  sub- 
stances. It  has  also  been  used  internally,  pref- 
erably in  the  form  of  emulsion.1 

Off.  Prep. — Ceratum  Cantharidis,  U.  S. 

PHENOL.  U.  S.  (Br.) 

PHENOL  [Carbolic  Acid,  Acidum 
Carbolicum,  Pbarm.    1890] 

(phe'nol) 
C6H5OH  =  93.34 

"  Hydroxybenzene,  obtained  either  from 
coal-tar  by  fractional  distillation  and  subse- 
quent purification,  or  made  synthetically.  It 
should  contain,  when  assayed  by  the  process 
given  below,  not  less  than  96  percent,  of  abso- 
lute Phenol.  It  should  be  kept  in  dark 
amber-colored,  well-stoppered  bottles."  U.  S. 
"  Phenol,  CsHsOH,  commonly  termed  carbolic 
acid,  is  obtained  from  coal-tar  oil  by  frac- 
tional distillation."   Br. 

Acidum  Carbolicum,  Br.,  also  U.  8.  1890;  Acidum 
Phenicum  s.  Phenylicum  Crystallisatum ;  Phenic 
Acid,  Phenylic  Acid,  Phenylic  Alcohol,  Phenic  Alcohol, 
Benzophenol :  Phenol.  Acide  carbolique,  Acide  Ph6- 
nique,  Fr.  Cod. ;  Hydrate  de  PhSnyle,  Fr. ;  Acidum 
rarbulicum,  P.  O. ;  Karbolsaure,  Phenylsaure,  Phenyl- 
alkohol,  O. ;  Fenolo  cristallizzato,  Acido  carbolico, 
It. ;  Acido  fenico,  Up. 

This  important  medicine  was  discovered  in 
1834,  in  the  tar  of  coal,  by  Runge,  who  gave 
it  the  name  of  carbolic  acid.  When  on  the 
subject  of  its  composition,  we  shall  have  occa- 
sion to  show  that,  although  more  closely  re- 
lated chemically  with  the  alcohols  than  the 
acids,  it  belongs  to  a  peculiar  class  known  in 
common  as  phenols.  The  U.  S.  P.  (8th  Rev.) 
dropped  the  names  Acidum  Carbolicum  and 
carbolic  acid  and  adopted  the  correct  title  of 
Phenol  for  this  substance.  The  British  Phar- 
macopoeia recognizes  the  name  Acidum  Car- 
bolicum, but  uses  "  phenol "  as  the  English 
name  for  this  substance. 

Preparation. — For  the  commercial  prep- 
aration of  phenol  the  light  oil  fraction  is 
collected  until  a  sample  of  the  oil  that  runs 
from  the  still  sinks  in  water.  This  fraction, 
with  a  sp.  gr.  of  from  0.94  to  0.99,  boils 
between  90°  and  250°  C.  and  contains  from 
4  to  10  per  cent,  of  acids,  and  therefore 
nearly  all  the  true  phenol  which  boils  at 
182°  C.  The  oil  from  which  the  phenol  is 
to  be  extracted  is  agitated  with  a  weak  solu- 
tion    of     sodium     hydroxide,     10     per     cent. 


1  Emulsions  of  Liquid  Petrolatum. — E.  Fullerton 
Cook  proposed  the  following  formulas  : 

Emulsion  of  Liquid  Petrolatum  is  made  by  mixing 
4  fl.  oz.  of  liquid  petrolatum  with  2  oz.  of  powdered 
acacia  in  a  dry  mortar,  adding  4  fl.  oz.  of  water  all 
at  once,  and  triturating  until  a  perfect  emulsion  re- 
sults :  then  add  32  minims  of  oil  of  wintergreen  and 
enough  water  to  make  1  pint. 

Emulsion  of  Liquid  Petrolatum  xrith  Hi/pophos- 
phites  is  made  in  the  same  way  initially,  but  dis- 
solving in  6  fluidounces  of  the  water  to  be  finally 
added.  330  grains  of  calcium  hypophosphite  and  110 
grains  each  of  potassium  and  sodium  hypophosphite. 
Both  formulas  have  proven  satisfactory.  The  vege- 
table oil.  supposed  bv  some  to  be  necessary,  is  not 
necessary  or  advantageous.  (A.  J.  P.,  1903,  260-264.) 
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strength  being  strong  enough.  If  a  stronger 
solution  is  used  many  impurities,  like  naph- 
thalene, are  dissolved  and  contaminate  the 
finished  product.  After  agitation,  the  mix- 
ture, on  standing,  separates  into  two  layers,  the 
upper  consisting  of  the  extracted  oil  and  the 
lower  the  solution  of  sodium  phenolate.  To 
this  solution,  after  separation  from  the  oily 
layer,  an  amount  of  hydrochloric  or  diluted 
sulphuric  acid  calculated  from  a  special  test 
with  a  small  portion,  as  just  sufficient,  is  then 
added  in  order  to  set  the  phenol  free.  It 
separates  as  an  oily  layer  upon  the  surface, 
and,  after  heing  washed  with  a  saturated  solu- 
tion of  sodium  chloride,  is  dried  over  calcium 
chloride  and  again  distilled.  The  product  thus 
obtained  crystallizes  out  largely  on  a  cooled 
surface,  and,  after  removing  the  crystals  from 
adhering  liquid,  and  drying  them  by  pressure, 
they  are  again  submitted  to  the  same  pro 
of  distillation.  Only  by  such  a  detailed  pro- 
cedure can   phenol  be  separated  from  its  lmmo- 

logues,  like  eresol  (ereeylie  acid),  Cellar] hi 
OH,  which  accompany  it,  smell  much  like  it. 
and  boil  between  185°  C.  (365°  F.)  and  200° 
C.  (392°  F.). 

Church  (Chcm.  News,  Oct.  13,  1S71)  pro- 
posed to  prepare  pure  phenol  by  agitating  the 
best  commercial  product  with  20  parts  of  water, 
siphoning  off  the  clear  solution  from  the  un- 
dissolved portion  which  retains  the  impurities, 
and  adding  to  the  solution  pure  sodium  chloride 
to  saturation,  when  the  purified  phenol  rises  to 
the  top,  and  may  afterwards  be  dehydrated  by 
distillation  with  lime. 

Within  recent  years  German  manufacturers 
have  put  upon  the  market  "  synthetical  ]ih<nol," 
for  which  is  claimed  a  greater  purity  than  that 
extracted  from  coal  tar.  It  may  lie  made 
synthetically  in  one  of  two  ways, — either  from 
benzene,  which  is  converted  into  b<  ttr.rvi -m//- 
phonic  acid,  the  sodium  salt  of  which  is  then 
fused  with  an  excess  of  sodium  hydroxide, 
producing  sodium  phenolate  and  sodium  sul- 
phite, from  which,  on  the  addition  of  sulphuric 
or  hydrochloric  acid,  the  phenol  separates  and 
may  be  distilled  off;  or  a  pure  aniline  oil  is 
taken,  neutralized  with  sulphuric  acid,  and  to 
the  acid  solution  sodium  nitrite  is  added.  The 
nitrous  acid  liberated  forms  at  first  diazoben- 
zene  sulphate,  but  this  at  once  decomposes  into 
phenol,  sulphuric  acid,  and  nitrogen,  the  re- 
actions being  as  follows : 

(C6H6NHa)2HaS04  +  2HNOs  = 

( C6H6N  =N )  2SO4  +  4H20 

(CeH6N==N)2S04  +  2II2O  = 

2C6HsOH  +  H2SO4  +  4N 
The  synthetic  phenol  melts  at  41°   to  42°   C, 
and  boils  at  178°  C.  (352.4°  F.).     It  is  as  yet 
considerably  dearer  than  the  coal  tar  product. 

Commercial  Forms. — In  one  of  his  publica- 
tions in  reference  to  phenol,  F.  Crace  Calvert, 
to  whom  probably  more  than  to  any  other 
person  is  due  the  introduction  of  this  sub- 
stance into  use  in  Great  Britain  and  the  United 
States,   informed  us  that  the  phenol  obtained 


by  Laurent,  melting  at  34°  C.  (93°  F.),  and 
boiling  at  186°  C.  (367°  F.),  was  not  quite 
pure.  By  successive  steps  of  improvement  in 
the  process  employed  by  the  manufacturing 
house  of  Manchester  with  which  he  was  con- 
nected, they  had  at  length  succeeded  in  pre- 
paring the  pure  crystallized  acid,  without  color 
or  sulphurous  odor,  but,  unfortunately,  this 
statement  was  not  accompanied  with  an  account 
of  the  means  by  which  the  end  had  been  at- 
tained. As  the  products  of  this  factory  are 
those  now  generally  used,  a  brief  notice,  de- 
rived from  the  same  source,  of  the  forms  of  the 
drug  prepared  by  them,  and  now  circulating 
in  the  market,  is  desirable.  1.  A  pure  phenol 
is  prepared,  crystallizing  in  white  prismatic 
crystals,  but,  as  usually  sold,  in  a  white,' 
hard,  fused  mass,  which  differs  from  Laurent's 
in  being  soluble  in  20  parts  of  water  instead 
of  33  parts,  fusible  at  41°  C.  (106°  F.)  instead 
of  34°  C.  (93°  F.),  and  boiling  at  182°  C.  (359° 
V.)  instead  of  186°  C.  (367°  F.).  This  should 
be  preferred  for  internal  use.  2.  The  second 
form  is  less  pure.  Like  Laurent's,  it  is  white, 
solid,  and  fusible  at  34°  C.  (93°  P.),  and  may 
be  employed  for  external  purposes,  whether 
in  medicine  or  surgery.  3.  A  third  quality 
is  known  in  commerce  as  solution  No.  4,  which 
is  not  crystallizable  at  ordinary  temperatures, 
and  contains  at  least  ltl  per  cent,  of  water, 
with  varying  quantities  of  homologous  acids. 
4.   The  fourth    and   cheapest    form    is   that,  of  a 

nearly  colorless  liquid,  which  is  a  mixture  of 
phenols  and  cresols.  Diluted  with  100  parti 
of  water  or  more,  it  may  be  used  for  the 
OOaner  antiseptic  and  disinfecting  purposes 
out  of  doors,  as  in  cess-pools  and  sewers. 
Besides    these    forms    of    phenol,    which     issue. 

from  the  manufacturing  establishment  of  Cal- 

\(H.  there  are  others  from  different,  sources, 
generally  in  the  liquid  state,  which  are  usually 
of  a  brownish  color,  and  consist  of  mixtures 
of  phenol  with  eresol,  coloring  matter,  etc,  and 
of  which    phenol   often   constitutes   but   a   small 

proportion.    These   are   often    imported    from 

Germany.  They  should  not  he  used  internally; 
but  for  disinfectant  and  antiseptic  purposes 
they  are  probably  equal  to  solutions  of  the 
pure  phenol,  as  the  eresol  is  said  to  be  quite 
as  powerfully  disinfectant  as  the  phenol,  if 
not  more  so.  Phenol  of  excellent  quality  is 
now  made  in  the  United  States. 

These  impure  liquors  are  sold  sometimes 
under  the  improper  name  of  coal  tar  creosote. 
They  were  formerly  recognized  in  the  U.  S. 
Pharmacopoeia   (Acidum  Carbolieum  Crudum 1 

1  Acidum  Carbolieum  Crudum,  Crude  Carbolic  Acid, 
U.  S.  1890,  was  officially  described  as  "  a  nearly 
colorless,  or  reddish,  or  brownish-red  liquid,  of  a 
strongly  empyreumatic  and  creosote-like  odor  ;  having 
a  benumbing,  blanching,  and  caustic  effect  upon  the 
skin  or  mucous  membrane ;  and  gradually  turning 
darker  on  exposure  to  air  and  light.  The  aqueous 
solution  of  Crude  Carbolic  Acid  has  a  slightly  acid 
reaction  on  litmus  paper.  In  an  aqueous  solution  of 
the  Acid,  bromine  water  produces  a  white  precipitate. 
Crude  Carbolic  Acid  should  not  be  soluble  in  less 
than  15  parts  of  water  at  15°  C.  (50°  p.)  and  the 
aqueous  solution   should   not   have   an   alkaline   reac- 
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U.  S.  1890),  but  are  now  introduced  in  a  puri- 
fied form  and  called  Cresol  in  the  U.  S.  P. 
(8th  Rev.). 

Properties. — Phenol,  in  its  pure  state,  is 
a  solid  at  ordinary  temperatures,  crystallizing 
in  minute  plates  or  long  rhomboidal  needles, 
white  or  colorless,  of  a  peculiar  odor  recall- 
ing that  of  creosote,  and  an  acrid  burning 
taste.  Its  sp.  gr.  is  1.065.  (Lemaire.)  It  is 
likely  to  be  colored  pinkish  or  brown  under  the 
influence  of  light  and  air.  This  reddening  has 
been  ascribed  to  various  causes,  such  as  am- 
monia and  ammonium  nitrite  in  the  air,  rust 
spots  in  tinned  iron  vessels,  alkali  in  glass 
vessels,  organic  matter,  etc.  It  is  said  to  be 
due  to  oxidation;  stannous  chloride  solution 
acquires  a  green  color  when  shaken  with  the 
red  colored  phenol.  Demant  recommends  the 
removal  of  the  red  color  by  adding  to  89  parts 
of  the  melted  substance  11  parts  of  alcohol, 
subjecting  the  mixture  to  freezing,  and  then 
draining  off  the  portion  remaining  liquid. 
Perfectly  white  crystals  can  be  thus  obtained. 
A  slight  discoloration  does  not  interfere  with 
any  of  the  medicinal  uses  of  phenol.  It 
deliquesces  on  exposure,  and  becomes  liquid, 
and  the  presence  of  water  in  the  smallest  pro- 
portion causes  it  to  liquefy.  It  is  customary 
to  add  10  per  cent,  of  water  or  glycerin  to 
phenol  for  dispensing,  as  it  is  more  convenient 
to  use  in  a  liquid  form.  Such  a  form  is  now 
official  (see  Phenol  Liquef actum) .  Its  solution 
in  glycerin  is  very  useful,  as  the  glycerite  mixes 
with  water  very  readily.  (See  Glyceritum  Phen- 
olis.)  When  diluted  it  has  a  sweetish  taste  with 
a  slightly  burning  after-taste,  and  a  faintly  acid 
reaction.  When  quite  pure  it  melts  at  41°  C. 
(106°  F.),  forming  an  oily  looking,  colorless 
liquid,  and  boils  at  182°  C.  (359°  F.)  (Cal- 
vert ) ;  but,  as  often  met  with,  its  point  of 
fusion  is  lower,  and  that  of  volatilization 
higher,  than  those  named.  The  official  tests 
and  requirements  are  as  follows :  "  Colorless, 
interlaced,  or  separate  needle-shaped  crystals, 
or  a  white,  crystalline  mass,  sometimes  acquiring 
a  reddish  tint;  having  a  characteristic,  some- 
what aromatic  odor;  when  copiously  diluted 
with  water,  it  has  a  sweetish  taste,  with  a 
slightly  burning  after-taste,  and,  when  undi- 
luted, cauterizes  and  whitens  the  skin  and 
mucous  membrane.  Soluble  in  19.6  parts  of 
water  at  25°  C.  (77°  F.),  the  solubility  varying 
according  to  the  degree  of  hydration  of  the 
Phenol;  very  soluble  in  alcohol,  ether,  chloro- 
form, benzene,  carbon  disulphide,  glycerin, 
fixed  and  volatile  oils;  almost  insoluble  in 
petroleum  benzin.  When  gently  heated.  Phenol 
melts,  forming  a  highly  refractive  liquid.  It 
is  also  liquefied  by  the  addition  of  about  8 
percent,  of  water.     If  the  Phenol  be  liquefied 


tion  (absence  of  alkalies).  If  50  volumes  of  the 
Acid  be  thoroughly  agitated  with  950  volumes  of 
water,  In  a  capacious  vessel,  on  allowing  the  mix- 
ture to  separate,  the  undissolved  portion  should  not 
exceed  5  volumes,  or  10  per  cent,  by  volume  of  the 
acid  (limit  of  other  less  soluble  constituents  of  coal- 
tar)."  U.  S.  1890.    (See  Cresol.) 


by  a  gentle  heat,  and  then  slowly  cooled  under 
constant  stirring,  until  it  is  partly  recrystal- 
lized,  the  semi-liquid  mass  should  have  a  tem- 
perature (remaining  stationary  for  a  short 
time)  not  lower  than  40°  C.  (104°  ¥.).  Phenol 
should  have  a  boiling  point  not  higher  than 
188°  C.  (370.4°  F.).  A  lower  boiling  point 
or  a  higher  melting  point,  indicates  a  less  hy- 
drated  Phenol.  When  heated  upon  a  water- 
bath,  it  should  be  volatilized  without  leaving  a 
residue.  The  vapor  is  inflammable.  Phenol 
is  faintly  acid  to  blue  litmus  paper."  U.  S. 
The  Br.  Ph.  gives  its  melting  point  at  not 
lower  than  102°  F.  (38.8°  C),  and  its  boiling 
point  not  higher  than  359.6°  F.  (182°  C.) 
Specific  gravity  at  the  melting  point  from 
1.060  to  1.066.  "  Freely  soluble  in  alcohol  (90 
per  cent.),  ether,  benzol,  chloroform,  carbon 
bisulphide,  glycerin,  in  the  fixed  and  volatile 
oils,  and  in  solutions  of  alkalies.  Exposed  to 
moist  air  it  may  acquire  a  pinkish  tinge.  At 
60°  F.  (15.5°  C),  100  parts  of  Phenol  should 
be  liquefied  by  the  addition  of  10  parts  of 
water,  should  form  a  clear  liquid  with  30  to 
40  of  water,  and  should  be  completely  dis- 
solved by  1200  of  water.  The  aqueous  solu- 
tion should  be  clear  and  colorless."  Br.  Its 
solubility  in  water  increases  on  heating  the 
water;  at  84°  C.  (183.2°  F.)  both  liquids  are 
miscible  in  all  proportions.  Its  solution  is,  if 
pure,  colorless,  and  remains  so,  but,  if  impure, 
is  colored  brownish  by  exposure.  It  is  but 
slightly  soluble  in  cold  petroleum  benzin,  but 
dissolves  largely  on  heating.  Sodium  sulpho- 
ricinate  has  been  used  to  increase  the  solubility 
of  phenol,  the  advantage  being  that  it  will  re- 
tain 40  per  cent,  of  phenol  in  solution  without 
destroying  its  antiseptic  power,  making  a  solu- 
tion without  causticity. 

"  Its  aqueous  solution  yields,  with  bromine 
water,  a  white  precipitate  of  tribromphenol, 
which  at  first  redissolves,  but  becomes  per- 
manent as  more  of  the  reagent  is  added,  and 
appears  crystalline  when  viewed  under  the 
microscope.  On  adding  to  10  Cc.  of  an 
aqueous  solution  of  Phenol  (1  in  100)  1  drop 
of  ferric  chloride  T.S.,  the  liquid  acquires  a 
violet-blue  color,  which  is  permanent.  One 
volume  of  cold,  liquefied  Phenol  (rendered 
liquid  by  the  addition  of  8  percent,  of  water) 
forms,  with  1  volume  of  glycerin,  a  clear  liquid 
which  is  not  rendered  turbid  by  the  addition 
of  3  volumes  of  water  (absence  of  creosote 
and  of  cresol)."  U.  S.  "Phenol  does  not 
immediately  redden  blue  litmus  paper.  It  does 
not  rotate  the  plane  of  a  ray  of  polarized 
light.  It  coagulates  solution  of  albumen  and 
collodion,  and  liquefies  Camphor.  Test-solu- 
tion of  ferric  chloride  strikes  a  deep  purple 
color,  and  excess  of  solution  of  bromine  gives 
a  white  precipitate,  with  a  cold  aqueous  solu- 
tion of  Phenol.  An  aqueous  solution  of  Phenol 
mixed  with  one-fourth  of  its  volume  of  solu- 
tion of  ammonia,  and  then  with  a  few  drops 
of  solution  of  chlorinated  soda,  becomes  blue 
after  a  time  or  immediately  on  gently  heating. 
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One  volume  of  Phenol,  liquefied  by  the  addi- 
tion of  10  per  cent,  of  water,  forms  with  1 
volume  of  glycerin  a  clear  liquid  which  is  not 
rendered  turbid  by  the  addition  of  3  volumes 
of  water  (absence  of  cresol)."   Br. 

The  U.  S.  Pharmacopoeia  (8th  Rev.)  gives  a 
method  of  assaying  pbenol  as  follows : 

Assay. — "  Dissolve  1.556  Gm.  of  the  Phenol 
to  be  valued  in  a  sufficient  quantity  of  water 
to  make  1000  Cc.  Transfer  25  Cc.  of  this 
solution  (containing  0.0389  Gm.  of  Phenol) 
to  a  glass-stoppered  bottle  having  a  capacity 
of  about  200  Cc,  add  30  Cc.  of  tenth-normal 
bromine  V.S.,  then  5  Cc.  of  hydrochloric  acid, 
and  immediately  insert  the  stopper.  Shake  the 
bottle  repeatedly  during  half  an  hour,  then 
remove  the  stopper  just  sufficient ly  to  intro- 
duce quickly  5  Cc.  of  an  aqueous  solution  of 
potassium  iodide  (1  in  5),  being  careful  that 
no  bromine  vapor  escapes,  and  immediately 
stopper  the  bottle.  Shake  the  latter  thor- 
oughly, remove  the  stopper  and  rinse  it  and 
the  neck  of  the  bottle  with  a  little  (rati 
that  the  washings  may  flow  Into  the  bottle, 
and  then  add  t  Cc.  of  chloroform  and  shake, 
well.  Add,  from  a  burette,  tenth-m 
sodium  thiosulphate  Y.S..  until  the  iodine  tint 
is  exactly  discharged,  and  does  not  reappear 
alter  thorough  agitation.    Note  the  number  of 

1  if    tenth-normal    sodium    thiosulphate    \'.S. 

consumed  (which  should  not  exceed  (I  I 
The  percentage  of  absolute  Phenol  is  found 
by  subtracting  the  number  of  Ce.  of  tenth- 
normal sodium  thiosulphate  V.S.  used,  from 
30  (the  number  of  Ce.  of  bromine  V.S.  origi- 
nally added),  and  multiplying  the  remainder 
by  4."  U.  S.  For  methods  of  assaying  Phenol 
see  r.  B.  P.,  1891,  L90;  Chem.  Newt,  L891,  74; 
J.  P.  ('.,  1894,  L05;  .1.  /.  P.,  L892,  till;  Ph. 
Central*.,  1892,  479;  1).  C,  1896,  L58;  A.  J.  P., 
1898,  369. 

Though  nearly  neutral  to  test  paper,  it  com- 
bines feebly  with  some  bases,  its  .salts  being 
decomposed  by  carbon  dioxide,  and  those  with 
the  alkalies  having  an  alkalme  reaction.  The 
potassium  phenolate  is  said  to  be  decomposed 
even  by  water.  Nitlio  acid  converts  it  into 
picric  acid,  for  the  manufacture  of  which  it 
is  largely  used.  It  reduces  many  metallic  salts, 
especially  those  of  silver  and  copper,  and 
coagulates  collodion.  Bromine  water,  added  in 
excess  to  a  weak  solution,  produces  a  floccu- 
lent  white  precipitate.  This  precipitate,  which 
consists  of  tribromophenol,  CeH2Br3.0H,  with 
some  tribrom-phenol-bromide,  CeHaBra.OBr, 
is  so  insoluble  that  it  separates  even  in  the 
most  dilute  solutions,  and  affords  an  extremely 
delicate  test.  In  24  hours  a  solution  con- 
taining but  l-60,000th  of  phenol  gives  the  reac- 
tion. (Allen,  Com.  Org.  Anal.,  2d.  ed.,  vol.  ii. 
p.  540.)  If  an  aqueous  solution  of  phenol  be 
gently  warmed  with  ammonia  and  solution 
of  sodium  hypochlorite  (avoiding  excess),  a 
deep  blue  color  is  obtained,  which  is  lasting, 
but  turns  to  red  on  the  addition  of  acids. 
Solutions  containing  1  part  of  phenol  in  5000 


parts  of  water  react  well  when  20  Cc.  are 
employed.  Much  smaller  quantities  give  the 
reaction  after  a  time.  (Ibid.,  p.  539.)  Ferric 
chloride  (avoiding  excess)  gives  a  fine  violet 
color,  by  which  1  part  of  phenol  in  3000  parts 
of  water  can  be  detected.  The  presence  even 
of  neutral  salts  often  interferes  with  this  reac- 
tion. 

The  substances  with  which  phenol  is  most 
likely  to  be  confounded  are  cresol  or  cresylic 
acid  and  creosote,  the  former,  like  it.  extracted 
from  coal  tar,  the  latter  from  wood  far  ex- 
clusively. As  cresol  is  incapable  of  crystal- 
lizing  at  ordinary  temperatures,  the  two  can- 
not be  confounded  in  the  solid  state,  and,  as 
before  observed,  its  presence  in  the  liquid  state 
is  of  little  consequence,  as  its  virtues  are  of  the 
same  kind,  and  at  least  equal.  Its  boiling 
point,  however,  is  considerably  higher  than  that 
of  phenol,  being  about  400°  F.,  and  it  may, 
therefore,  be  supposed  to  be  present  in  any 
suspected  liquid  which  will  not  crystallize  at 
any  common  temperature,  or  boil  under  202° 
C.  (396°  V.)  to  2(11°  c.  (100°  F.).  It  is 
aKo  distinguished  by  being  less  soluble  in 
water,  ammonia  water,  glycerin,  and  solution 
of  sodium  hydroxide  than  is  the  case  with 
phenol,  but  it  is  more  soluble  in  petroleum 
ben/.in.  (Allen.)  [A.  J.  P.,  Jan.  1879.)  Creo- 
sote is  distinguished  by  its  lower  density,  its 
liquid  form,  and  its  higher  boiling  point;  by 
its  insolubility  in  strong  ammonia  water,  or 
in  (i  per  cent,  sodium  hydroxide  solution,  as 
well  a-  its  insolubility  in  pure  glycerin  ( see 
■  ■lum\;  by  not  coagulating  collodion  and 
albumin;  and  by  the  different  effects  on  it  of 
strong  nitric  acid,  which  with  phenol  produces 
pun    picric  or  trinitrophenio  acid,   and   with 

creosote,   oxalic   acid,   resinous   matter,  and   but 

a  small   proportion  of  picric  acid.    (Calvert, 

L.  L.,  1863,  p.  523.)  Phenol  differs  also  in 
having  no  effect  on  polarized  light. 

The  commercial  phenol  powders  and  liquids 
all   contain   not  only   cresol,   but    also   nearly 

inactive  and  valueless  neutral  tar  oils,  and  it 
is  important  to  be  able  to  determine  the  per- 
centage of  the  tar  acids  and  that  of  simple 
tar  oils  in  a  commercial  sample.  John  Muter 
(.1.  ./.  P.,  Nov.  1887,  p.  581)  has  worked  out 
a  simple  method  for  this,  based  upon  the  fol- 
lowing  four  observed  facts;  1.  Phenol,  cresol, 
and  their  homologues  are  completely  soluble 
when  shaken  up  with  a  5  per  cent,  solution  of 
sodium  hydroxide;  2.  Liquefied  phenol  and  the 
corresponding  cresol  are  insoluble  in  a  satu- 
rated solution  of  sodium  chloride;  3.  In  the 
presence  of  a  sufficient  excess  of  alkali  even 
a  largely  diluted  solution  may  be  boiled  down 
without  the  slightest  appreciable  loss  of  phenol 
or  cresol;  4.  Tar  oils  and  naphthalene  are 
only  very  slightly  dissolved  by  alkali,  and  may 
be  perfectly  removed  from  the  solution  by 
agitating  it  with  benzene. 

E.  W.  Davy  proposes,  as  a  test  for  phenol, 
sulpho-molybdic  acid,  made  by  dissolving  1 
part  of  molybdic  acid  in  10  or  even  100  parts 
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of  pure  concentrated  sulphuric  acid;  3  or  -A 
drops  of  this  solution  are  added  to  the  phenol 
placed  on  white  porcelain;  a  beautiful  blue 
coloration  will  be  produced  upon  standing,  par- 
ticularly if  the  liquid  be  gently  heated;  if 
this  reagent  is  applied  to  wood  creosote  in 
aqueous  solution,  a  brownish-red  color  is  pro- 
duced. Phenol  in  creosote  may  be  detected 
by  distilling  an  aqueous  solution  of  the  mix- 
ture; the  first  portion  of  the  distillate  will  give 
the  reaction  for  creosote,  the  last  portion  that 
for  phenol.     (P.  J.,  June  22,  1878.) 

Composition. — The  view  of  the  composition 
of  phenol  now  universally  accepted  is  that  it 
is  the  hydroxyl  (OH)  derivative  of  benzene, 
CeH6,  and  its  formula  would  therefore  be  Cs 
Hs.OH.  This  would  ally  it  to  the  alcohols, 
and  it  may  be  compared,  in  fact,  to  what  are 
known  as  tertiary  alcohols.  The  primary  alco- 
hols, like  ethyl  'alcohol,  C2H5OH,  yield  corre- 
sponding aldehydes  and  acids  on  oxidation. 
The  counterpart  of  these  in  the  aromatic  series 
are  the  aromatic  alcohols,  like  C6H5.CH2OH, 
which  yield  benzoic  acid,  CeHsCOOH,  on  oxi- 
dation. The  name  phenols  has  therefore  been 
given  to  these  derivatives  in  which  H  of  the 
benzene  group  is  replaced  by  OH.  Phenol  is 
commonly  called  carbolic  acid,  but  its  claims  to 
be  considered  as  an  acid  are  very  feeble,  as, 
though  it  combines  with  salifiable  bases,  it  is 
incapable  of  neutralizing  the  alkalies,  does  not 
affect  the  color  of  litmus,  and  may  be  separated 
from  its  combinations  with  great  facility,  some- 
times, it  is  asserted,  even  by  water.  Shaken 
in  the  liquid  form  with  one-fourth  of  water, 
and  cooled  at  40°  F.,  it  crystallizes  in  the  form 
of  a  hydrate,  CeHs.OH  +  H2O,  which  fuses  at 
17°   C.   (62.6°   F.). 

Uses. — Phenol,  in  the  liquid  form,  is  locally, 
powerfully  irritant  and  anaesthetic,  and,  ap- 
plied undiluted  to  the  skin,  causes  a  sharp  pain 
followed  by  numbness,  and  accompanied  with 
a  whiteness  of  the  surface,  due  to  the  coagula- 
tion of  albumin.  In  contact  with  mucous  sur- 
faces it  acts  in  the  same  way,  and  if  continued 
long  enough  may  produce  a  superficial  caustic 
effect.  When  applied  externally  or  taken  in- 
ternally with  sufficient  freedom  it  is  a  most 
fatal,  rapidly  acting  poison.  The  symptoms 
are  usually  developed  very  rapidly;  indeed, 
death  has  occurred  in  two  or  three  minutes,  the 
patient  dying  in  immediate  coma  and  collapse. 
After  small  amounts  the  symptoms,  which  may 
be  delayed  for  several  minutes,  are  nausea,  cold 
sweats,  marked  pallor  of  the  skin,  stupor 
rapidly  deepening  into  complete  insensibility, 
a  feeble  pulse,  which  is  usually  rapid,  but  has 
been  in  some  cases  much  slower  than  normal, 
and  great  disturbance  of  the  breathing.  The 
respirations  are  usually  hurried  and  shallow, 
often  very  irregular,  sometimes  paroxysmally 
arrested.  There  is  usually  paralysis  both  of 
sensation  and  motion,  but  in  some  cases  violent 
epileptiform  convulsions  have  occurred.  An 
almost  diagnostic  symptom  is  a  blackish  colora- 
tion  of   the   urine.    In   severe   poisoning   the 

(59) 


latter  fluid  is  likely  to  contain  both  albumin  and 
tube  casts.  Half  an  ounce  of  phenol  has 
caused  death,  and  recovery  has  been  known 
after  one  and  a  half  ounces  have  been  taken. 
"When  phenol  is  employed  externally  the  symp- 
toms develop  slowly;  the  dark  discoloration  of 
the  urine  is  especially  marked,  and  its  presence 
should  be  the  signal  for  disuse  of  the  remedy. 
Death  is  generally  due  to  paralysis  of  the 
respiratory  centres,  although  the  heart  is 
powerfully  depressed  and  death  may  happen 
by  syncope;  indeed,  phenol  is  an  overpowering, 
paralyzing  poison  to  all  higher  tissues.  The 
lesions  found  after  death  have  been  whitish  or 
blackish  corrugated  spots  on  the  gastric  mucous 
membrane,  imperfect  coagulability  of  the  blood, 
and  in  some  instances  fatty  degeneration  of 
the  hepatic  cell  and  of  the  renal  epithelium. 

Phenol  is  eliminated  by  all  the  emunctories, 
having  been  found  by  Lemaire  in  the  breath 
of  animals,  but  especially  escapes  through  the 
kidneys,  chiefly  as  a  sulpho-phenolate  and  glyco- 
uronic  acid,  but,  after  toxic  doses,  to  some 
extent  unchanged,  and  probably  also  in  some 
part  oxidized  into  hydrochinon,  oxalic  acid,  and 
other  educts. 

The  diagnosis  of  phenol  poisoning  can  be 
made  out  by  the  odor  of  the  breath,  suddenness 
of  the  development  and  the  peculiar  characteris- 
tics of  the  symptoms,  by  the  presence  of  the 
characteristic  white  patches  on  the  mouth  and 
lips,  if  the  poison  has  been  taken  in  a  concen- 
trated form,  and  especially  by  the  peculiarities 
of  the  urine,  if  the  patient  lives  sufficiently 
long. 

Of  the  tests  for  phenol  in  cases  of  suspected 
poisoning  by  this  substance,  the  three  most 
characteristic  are:  the  ammonia  and  hypochlo- 
rite test,  the  test  with  ferric  chloride,  and  the 
bromine  test.  One  part  of  phenol  in  5000  of 
water  may  be  shown  by  adding  to  the  solution 
first  about  one-quarter  its  volume  of  am- 
monium hydroxide  and  then  a  small  quantity 
of  sodium  hypochlorite  solution,  when  a  blue 
color  will  appear.  One  part  of  phenol  in 
3000  of  water  can  be  detected  by  the  addition 
of  a  solution  of  ferric  chloride,  when  a  fine 
violet  color  will  develop,  although  the  color  is 
often  interfered  with  in  complex  liquid  mix- 
tures. The  most  satisfactory  test  is  that  with 
bromine  water.  A  whitish  precipitate  of  tri- 
bromphenol  will  form  even  in  very  dilute  solu- 
tions on  standing.  One  part  in  60,000  can  be 
detected  in  this  way.  This  precipitate  is  in- 
soluble in  water  and  acid  liquids,  but  soluble 
in  alkalies,  ether,  and  absolute  alcohol. 

The  first  indication  in  the  treatment  of 
phenol  poisoning  is  washing  out  of  the  stomach. 
On  account  of  the  great  solubility  of  the  phenol 
in  alcohol,  this  fluid  should  be  used  with  the 
water  to  as  large  an  extent  as  is  compatible 
with  the  fear  of  over  constitutional  action  from 
absorption.  The  free  administration  of  oils 
which  was  at  one  time  largely  practiced  is 
only  of  service  as  protecting  the  gastro-in- 
testinal  mucous  membrane  and  the  administra- 
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tion  of  saccharated  lime  is  also  of  doubtful 
advantage.  In  1878  Baumann  and  Hueter  an- 
nounced that  it  is  possible  by  the  exhibition 
of  diluted  sulphuric  acid  or  soluble  sulphate 
to  convert  phenol,  not  only  in  the  gastro- 
intestinal tract,  but  also  after  absorption,  into 
a  harmless  sulpho-phenolic  acid.  As  the  re- 
sult of  various  researches  upon  this  subject 
it  appears  that  soluble  sulphates  when  given 
either  through  the  gastro-intestinal  canal  or 
injected  hypodermically  are  distinctly  antidotal 
to  phenol,  but  that  there  is  a  limitation  to 
their  power,  so  that  if  too  much  of  the  phenol 
has  been  taken  the  sulphates  will  prove  of  no 
practical  value.  They  should  always,  however. 
be  used  freely  in  phenol  poisoning.  Alcoliol 
has  very  recently  been  highly  recommended  by 
Phelps,  Fraaer,  and  others,  m  an  efficient  anti- 
dote against  phenol.  It  certainly  is  valuable 
in  local  poisoning  by  phenol,  but  there  is  no 

00    to    believe    that    there    is    any    chemical 
or     physiological     antagonism     between     it     and 

phenol,  its  Bsefulnesa  being  due  to  its  dissolv- 
ing the  poison  and  diluting  or  removing  it. 
In  all  cases  of  local  phenol  poisoning  the  parti 
should  be  washed  With  diluted  alcohol,  but  in 
systemic  poisoning  ah-ohol  should  not  be  relied 
upon    solely    as    ;m    antidote.       Strychnine    and 

probably  digitalis  appear  to  be  the  only  drugs 

which  can  be  of  much  servios  in  combating 
the  constitutional  action  of  phenol,  and  then 
must  be  used  as  indicated  in  each  I 

Even  the  Largest  therapeutic  (lose  of  phenol 
produces  no  distinct  symptoms  when  given 
internally]  and  there  is  no  genera]  i 
which  the  drag  has  achieved  any  reputation 
at  all  except  tettmut.  In  this  affection  from 
five  to  fifteen  grains  (032  to  1  Ghn.)  of  the 
pure  drug  may  be  given  in  the  course  of 
twenty-four  hours  hypodermically  in  I  two 
per  cent. aqueous  solution.  As  a  local  remedy 
phenol,  given  by  the  mouth,  is  useful  in  various 
conditions  of  nervous  irritability  of  the  gastro- 
intestinal mucous  membrane,  especially  when 
there  is  imperfect  digestion  and  consequent  ten- 
dency to  fermentation  of  the  gaatro-intestinal 
contents.  In  nervwu  vomiting  and  in  gastro* 
dynia  it  is  often  serviceable  in  doses  of  from 
one  to  three  grains  (0.065  to  02  Ghn.)  repeated 
at  intervals  varying  from  fifteen  minutes  to 
an  hour  pro  re  nata.  In  diarrhoeas  at  irritation 
as  well  as  of  relaxation  it  is  a  valuable  remedy. 
especially  when  used  in  combination  with  bis- 
muth or  other  remedy  of  that  class. 

Externally,  phenol  has  been  largely  used  as  a 
germicide  in  all  forms  of  local  infection  and  also 
in  surgery  for  the  prevention  of  infection.  There 
can  be  no  doubt,  however,  that  many  deaths 
have  been  produced  by  this  use  of  the  drug,  the 
fatal  result  having  been  due  to  absorption  and 
consequent  constitutional  poisoning.  Moreover, 
in  numerous  eases  the  local  use  of  phenol  has 
been  followed  by  severe  local  symptoms,  es- 
pecially gangrene,  so  that  care  is  essential. 
In  burns,  irritable  painful  ulcerations,  and  in 
infected  wounds  the  two  per  cent,  solution  of 


phenol,  in  oil,  is  often  very  serviceable,  not 
only  as  a  germicide  but  relieving  the  pain  by 
the  benumbing  influence  on  the  peripheral 
nerve  fibres.  In  the  treatment  of  carbuncles, 
boils  and  various  local  inflammations  including 
synovitis  even  of  the  larger  joints,  and  glandu- 
lar swelling,  the  so-called  parenchymatous  injec- 
tion has  been  practised,  the  1  or  2  per 
cent,  solution  being  injected  deeply  into  the 
centre  of  the  affected  area.  The  local  use  of 
phenol  and  the  very  wide  spread  employment 
of  it  as  a  general  disinfectant  depends  upon  its 
poisonous  effect  upon  the  lower  grades  of 
organic  life.  There  can  be  no  doubt,  however, 
that  its  germicidal  properties  have  been  largely 
over  estimated.  As  a  germicide  its  activity  as 
compared  with  corrosive  sublimate  as  closely  as 
can  be  estimated,  is  as  1  is  to  20,  with  formalde- 
hyde (.57  per  cent,  solution)  as  1  is  to  2,  with 
chlorinated  lime  as  1  is  to  3.5. 

When  employed  for  sanitary  purposes  the  5 
per  cent,  solution  should  commonly  be  used;  less 
than  2  per  cent,  is  ineffective.  In  the  cleaning 
of   drains,   sinks,   pipes   and   in   various  similar 

I   i-  preferable  to  corrosive  sublimate  be- 

i    it  is  not  so  readily  chemically  influenced 

by    alkalies    and    various    substances    found    in 

ic  tilth.  The  strength  of  the  solution 
of  phenol  to  be  used  externally  varies  from  1 
per  cent.  Op  to  the  pure  phenol,  according  to 
the  effect  desired.  The  1  per  cent,  solution  is 
sly  germicidal ;  it  inhibits,  however,  the 
growth  of  pathogenic  organisms,  and  is  a  Btimu- 

lanl.   ami   a  alight   local   anesthetic  to  the  tissue 

upon  which  ii  is  placed.     Concentrated  phenol 

it  ill  escharot  ic  and  should  always  be 

with    care,    lest     its    effect    should    be    too 

far  reaching. 

Various  fabrics  are  impregnated  with   phenol 
urgical   use.     Lister's  gauze  may   be  made 
by   soaking  a  loose  cotton   cloth   with  a  mix- 
of  5  parts  rosin,  7  parts  paraffin,  and  1 
part  phenoL    Bruns  improves  upon  this,  mak- 
ing    B     more    flexible     dressing,    by     dissolving 

400  grammes  of  powdered  rosin  in  2  liters 
of  alcohol,  adding  40  grammes  of  castor  oil 
and  loo  grammes  of  phenol;  this  will  impreg- 
nate 2  pounds  of  the  gauze,  which  is  to  be 
dried  by  spreading  it  out  in  the  air.  (See  also 
Lund's  process,  A.  J.  P.,  Feb.  1874.)  Car- 
bolized  jute  may  be  made  by  Rosenwasser's 
process  by  soaking  in  a  percolator  1  pound  of 
jute  with  a  solution  of  crystallized  phenol  700 
grains,  paraffin  700  grains,  rosin  28t)0  grains, 
petroleum  benzin  3  pints.  (A.  J.  M.  8.,  L879, 
p.  458.  See  also  N.  B.,  April  1879,  and  April, 
1880.)  For  burns  and  scalds  1  part  of  phenol 
in  6  parts  of  olive  oil  may  be  applied  on  lint. 
For  the  dressing  of  cancerous  and  other  foul 
ulcers,  a  cerate  (ten  grains  to  the  ounce)  may 
be  used.  There  is  an  official  ointment.  A 
phenol  paper,  used  in  packing  fresh  meats, 
in  order  to  preserve  them,  may  be  prepared  by 
melting  5  parts  of  stearin  with  a  gentle  heat, 
stirring  in  thoroughly  2  parts  of  phenol,  add- 
ing  5    parts  of   melted   paraffin,   stirring   the 
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mixture  till  it  cools,  and  finally  melting,  and 
applying  in  the  usual  manner  to  the  paper 
in  quires.    (C.  D.,  Dee.  1871.) 

The  impure  liquid  phenol  sold  in  the  shops 
usually  contains  from  70  to  90  per  cent,  of 
phenol  and  eresols  jointly  (Squibb),  and,  as 
the  latter  are  quite  equal  to  the  former  in  disin- 
fecting power,  yields,  if  dissolved  in  water  in 
the  proportion  of  1  to  80  parts,  a  solution 
equivalent  on  the  average  to  that  produced  by 
dissolving  1  part  of  the  pure  phenol  in  100 
parts  of  water. 

Administration. — When  it  is  desired  to  get 
an  immediate  action  upon  the  stomach  phenol 
should  be  given  in  solution;  when,  however,  it 
is  intended  to  affect  the  intestines,  it  should 
always  be  exhibited  in  capsules  mixed  with 
starch  or  other  inert  substance,  unless  it  be 
directed  to  be  mixed  with  some  dry  medicinal 
powder. 

Dose,  one  to  three  grains  (0.065  to  0.2  Gm.). 

Off.  Prep. — Glyceritum  Phenolis,  77.  8.  (from 
liquefied  phenol)  (Br.);  Injectio  Ergotse  Hypo- 
dermica,  Br.;  Phenol  Liquef actum,  U.  8.  (Br.)  ; 
Suppositoria  Acidi  Carboliei,  Br.;  Troehiscus 
Acidi  Carboliei,  Br.;  Unguentum  Phenolis,  U.  8. 
(Br.). 

PHENOL  LIQUEFACTUM.  U.  S.  (Br.) 

LIQUEFIED  PHENOL 

( phe'nol  liq-ue-f ac'tum ) 

"A  liquid  composed  of  not  less  than  86.4 
percent.,  by  weight,  of  absolute  Phenol  [CeHs 
OH  =  93.34],  and  about  13.6  percent.,  by 
weight,  of  water."  U.  S.  "  Phenol  to  which 
distilled  water  has  been  added  in  the  propor- 
tion of  ten  parts  by  weight  of  the  water  to  one 
hundred  parts  by  weight  of  the  Phenol.  It 
is  commonly  termed  liquefied  carbolic  acid." 
Br. 

Acidum  Carbolicum  Liquefactum,  Br.;  Liquefied 
Carbolic  Acid:  Acidum  carbolicum  liquefactum,  P.  O. ; 
Verflussigte  Karbolsaure,  O.;  Fenolo  liquido,  It.; 
Acido  fenico  liquido,  Sp. 

*  "  Phenol,  a  convenient  quantity;  Distilled 
Water,  a  sufficient  quantity.  Liquefy  the 
Phenol  by  placing  the  unstoppered  container 
in  a  water-bath,  and  apply  heat  gradually  until 
the  crystals  have  melted;  transfer  the  liquid 
to  a  tared  vessel  and  weigh ;  then  add  for  each 
nine  grammes  [or  139  grains]  of  Phenol  one 
gramme  [or  15  grains]  of  Distilled  Water  and 
mix  thoroughly.  It  should  be  kept  in  dark 
amber-colored,  well-stoppered  bottles."    U.  #. 

It  is  officially  described  as  "  a  colorless  liquid, 
which  may  develop  a  slight  reddish  tint  upon 
keeping,  having  a  characteristic,  somewhat  aro- 
matic odor,  and  when  copiously  diluted  with 
water,  a  sweetish  taste  with  a  slightly  burning 
after-taste,  and,  when  undiluted,  cauterizing 
and  whitening  the  skin  and  mucous  membrane. 
Specific  gravity:  about  1.065  at  25°  C.  (77° 
F.).  Soluble  in  12  parts  of  water  at  25°  C. 
(77°    F.).    Miscible   with    alcohol,   ether,   and 


glycerin  in  all  proportions.  One  part  of 
Liquefied  Phenol  acquires  a  permanent  cloudi- 
ness when  mixed  respectively  with  2  parts  of 
chloroform,  1.5  parts  of  benzene,  2.5  parts  of 
carbon  disulphide,  2  parts  of  oil  of  turpen- 
tine, or  2.5  parts  of  olive  oil.  Liquefied 
Phenol  begins  to  crystallize  when  the  tem- 
perature of  the  liquid  is  lowered  to  about  13.5° 
C.  (56.3°  F.).  When  heated,  Liquefied  Phenol 
begins  to  boil  at  about  115°  C.  (239°  F.),  and 
upon  continuing  the  heat  the  boiling  point 
rises;  it  should  not  exceed  188°  C.  (370.4°  F.). 
When  thus  deprived  of  water,  it  should  re- 
spond to  the  tests  given  under  Phenol."  TJ.  S. 
It  is  described  as  "  a  liquid  at  first  colorless, 
but  usually  acquiring  a  pinkish  hue.  It  forms 
a  clear  solution  on  the  addition  of  18  to  27 
per  cent,  of  water  at  60°  F.  (15.5°  C). 
Specific  gravity  1.064  to  1.069  at  60°  F.  (15.5° 
C).  Boiling  point  gradually  rising  to  a  tem- 
perature not  higher  than  359.6°  F.  (182°  &).» 
Br.  Peter  Boa  prefers  to  replace  a  portion 
of  the  water  used  for  liquefying  the  phenol 
with  alcohol,  and  he  found  the  following  mix- 
ture to  remain  fluid  even  at  a  temperature  of 
40°  F.;  100  parts  of  phenol,  1\  parts  of  water, 
and  2 J  parts  of  alcohol.  Two  minims  (0.12 
Cc.)  are  practically  equivalent  to  one  grain 
of  the  phenol. 

Dose,  one  to  three  minims   (0.06  to  0.2  Cc). 

Off.  Prep. — Glyceritum   Phenolis,   U.  S. 

PHENYLIS  SALICYLAS.  U.  S.  (Br.) 

PHENYL  SALICYLATE  [Salol,  Pharm.  1890] 
(phe'nyl-is  sal-i-cy'lasj 

Ci3H10O3  =  212.47 

"The  salicylic  ester  [C6H4(0H)C00CeH5 
1:2]  of  phenyl."  U.  S.  "  Salol,  or  phenyl 
salicylate,  CeFU.OH.COO.CsHs,  is  prepared  by 
the  interaction  of  salicylic  acid  and  phenol,  or 
of  their  sodium  salts  with  phosphoryl  chloride 
or  carbonyl  chloride."   Br. 

Salol,  Br.,  U.  8.  1890;  Salicylate  de  Phenol,  Sali- 
cylate de  Phgnyle,  Fr.  Cod.;  Phenylum  salicylicum, 
P.  O.;  Phenylsalicylat,  Salicylsaurephenylester,  <?.; 
Salolo,  It.;  Salicilato  de  fenol,  Sp. 

Preparation. — Phenyl  salicylate  was  first  pro- 
duced by  Nencki  of  Basel,  and  introduced  to  the 
medical  profession  by  Sahli,  of  the  same  place. 
It  is  prepared  by  heating  salicylic  acid  with 
phenol  in  the  presence  of  phosphorus  penta- 
chloride  or  phosphorus  oxychloride;  the  ac- 
tion dehydrates  and  withdraws  the  elements 
of  water,  and  unites  the  phenyl  group  with  the 
salicylic  acid  radical.  According  to  Ernert, 
nearly  the  theoretical  yield  of  phenyl  salicylate 
may  be  obtained  by  heating  salicylic  acid  to  a 
temperature  between  160°  C.  and  240°  C,  and 
preventing  the  access  of  air  while  water  is 
being  disengaged;  it  is  probable  that  salicylic 
anhydride  is  formed,  and  the  phenyl  resulting 
from  its  decomposition  combines  with  unaltered 
salicylic  acid  to  produce  phenyl  salicylate. 
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Properties. — It  is  described  as  "  a  white, 
crystalline  powder,  having  a  faint,  aromatic 
odor,  and  a  slight,  but  characteristic  taste. 
Soluble  in  2333  parts  of  water,  and  in  5  parts 
of  alcohol  at  25°  C.  (77°  F.) ;  very  soluble 
in  hot  alcohol,  and  in  ether,  chloroform,  and 
fixed  and  volatile  oils.  When  heated  to  42° 
C.  (107.6°  F.)  it  melts,  and  at  a  higher  tem- 
perature is  consumed,  leaving  no  weighable 
residue.  If  to  the  alcoholic  solution  be  added 
diluted  ferric  chloride  T.S.,  a  violet  color  is 
produced.  If  0.2  to  0.3  Gm.  of  Phenyl  Sali- 
cylate be  dissolved  in  a  little  warm  sodium  hy- 
droxide T.S.,  and  the  solution  be  then  acidified 
with  hydrochloric  acid,  salicylic  acid  separates, 
and  the  odor  of  phenol  is  recognizable.  Phenyl 
Salicylate  should  not  redden  moistened  blue 
litmus  paper  (absence  of  free  acids).  If  1 
Gm.  of  Phenyl  Salicylate  be  .shaken  with  50 
Cc.  of  water,  the  liquid  filtered,  and  5  drops 
of  ferric  chloride  T.S.,  previously  diluted  with 
20  volumes  of  water,  be  added,  the  filtrate 
should  show  either  no  color,  or  at  most  a  trace 
(limit  of  uncomhincd  phenol  or  salicylic  acid). 
If  portions  of  the  same  filtrate  be  tatted  Sep- 
arately  with  barium  nitrate  T.S.  and  silver 
nitrate  T.S.,  they  should  show  BO  turbidity 
(absence  of  sul)>hat(s  and  chlorides)."  l 
"Colorless  crystals  having  ■  tain!  aromatic 
odor  and  very  little  taste.  Almost  insoluble 
in  water,  soluble  in  10  parts  of  cold  alcohol 
(90  per  cent.),  very  soluble  in  boiling  alcohol 
(90  per  cent.),  also  soluble  in  one-third  part 
of  ether  or  chloroform,  and  in  fixed  and  vola- 
tile oils.  Malting  point  107.8°  to  109.4°  F. 
(42°  to  43°  C.).  An  alcoholic  solution  gives 
a  white  precipitate  with  solution  of  bromine. 
A  violet  coloration  is  produced  on  adding  I 
few  drops  of  dilute  test-solution  of  ferric 
chloride  to  the  alcoholic  solution.  On  melting 
together  Salol  and  sodium  hydroxide,  and  then 
acidulating  with  hydrochloric  arid,  a  white  pre- 
cipitate is  produced  and  phenol  is  evolved. 
Water  which  has  been  shaken  with  Salol  should 
not  be  affected  by  test-solution  of  ferric  chlo- 
ride (absence  of  free  salicylic  acid),  and  should 
yield  no  reaction  with  the  tests  for  sulphates 
or  chlorides.  The  alcoholic  solution  of  Salol 
should  be  neutral  to  litmus."   Br. 

Uses. — In  the  small  intestine  phenyl  sali- 
cylate is  broken  up  by  the  pancreatic  juice, 
and  yields  about  thirty-six  per  cent,  of  phenol 
and  sixty-four  per  cent,  of  salicylic  acid.  The 
completeness  and  rapidity  of  this  action  de- 
pend upon  the  amount  of  phenyl  salicylate 
ingested  and  of  the  alkaline  juice  in  the  in- 
testines. The  change  is,  however,  sufficient, 
when  phenyl  salicylate  is  freely  given,  for  the 
production  of  salicylic  acid  intoxication,  and 
for  the  blackening  of  the  urine  with  educts  from 
phenol.  Because  this  change  occurs  in  the 
intestines  somewhat  slowly,  the  remedy  is  valu- 
able as  an  internal  antiseptic  in  the  treatment 
of  typhoid  fever,  in  fermentative  dyspepsia, 
and  in  various  diseases  of  the  intestinal  canal. 
It  has  been  largely  used  in  rheumatism  as  a 


substitute  for  salicylic  acid,  but  it  is  much 
less  prompt  and  certain  in  its  action  than  is 
that  remedy.  Moreover,  on  account  of  the 
large  proportion  of  phenol  which  it  contains, 
it  is  much  more  dangerous  than  the  corre- 
sponding dose  of  salicylic  acid.  Hesselbach 
has  shown  that  it  is  prone  to  affect  the  secret- 
ing structure  of  the  kidneys,  and  two  fatal 
cases  of  poisoning  by  it  have  been  reported. 
(L.  L.,  May,  1891.)  It  is  especially  dangerous 
when  the  kidneys  are  diseased.  Phenyl  sali- 
cylate has  also  been  used  externally  as  a  sub- 
stitute for  iodoform,  and  internally,  according 
to  the  method  of  Ewald,  for  the  purposes  of 
gastric  diagnosis.  (See  H.  C.  Wood's  Thera- 
peutics. ) 

Dose,  from  five  to  fifteen  grains  (0.32  to  1.0 
Gm.). 

PHOSPHORUS.  U.  S.,  Br. 

PHOSPHORUS 

(phas'pho-rus) 

P  =  30.77 

"It  should  contain  not  less  than  99.;")  per- 
cent, of  pure  Phosphorus,  and  be  carefully 
kept  under  water,  in  Strong,  well-closed  vessels, 
in  a  secure  and  moderatelv  cool  place,  pro- 
tected from  light."  U.  8.  "A  solid  non- 
metallic  element  obtained  from  calcium  phos- 
phate."   Br. 

PhMphon,  Fr.  Cod.;  Phosphorus,  P.  Q.;  Phosphor, 
G  .■  Poatoro,  it  ,  ,s> 

This  non-metallic  element  \\;is  discovered  in 
Kid!)  by  Brandt,  an  alchemist  of  Hamburg,  who 
obtained  it  from  evaporated  urine  by  a  pro- 
which  remained  a  secret  until  1737.  As 
thus  procured,  it  was  exceedingly  scarce  and 
costly.  In  1769  the  Swedish  chemist  Gahn 
discovered  it  in  bones,  and  shortly  afterwards 
published  a  process  by  which  it  might  be  ex- 
tracted. 

Preparation. — Powdered  calcined  bones  (cal- 
cium bone  phosphate)  are  digested  for  twenty- 
four  hours  with  two-thirds  of  their  weight  of 
sulphuric  acid  previously  diluted  with  twelve 
times  its  weight  of  water.  The  sulphuric  acid 
separates  the  greater  part  of  the  lime  from 
the  phosphoric  acid,  and  precipitates  as  calcium 
sulphate,  while  an  acid  calcium  phosphate,  Ca 
H4(P04)a,  remains  in  solution.  The  liquid 
is  then  strained  through  a  linen  cloth  to  sepa- 
rate the  calcium  sulphate,  and  afterwards  sub- 
mitted to  evaporation,  which  causes  a  fresh 
precipitation  of  sulphate,  to  be  separated  by  a 
new  straining.  The  strained  solution  is  evapo- 
rated to  a  syrupy  consistence,  and  then  thor- 
oughly mixed  with  half  its  weight  of  powdered 
charcoal,  so  as  to  form  a  mass,  which  is  dried 
by  being  heated  to  dull  redness.  At  this  tem- 
perature the  acid  phosphate  is  changed  into 
metaphosphate,  Ca(P03)2,  by  the  loss  of  two 
molecules  of  water.  The  mass  when  cool  is 
quickly   transferred   to   a   coated   earthenware 
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retort,  furnished  with  an  adapter  of  copper, 
bent  downward  at  right  angles,  so  as  to  enter 
a  bottle  with  a  large  neck  containing  water, 
which  should  rise  about  two  lines  above  the 
orifice  of  the  adapter.  The  bottle  is  closed 
round  the  adapter  with  a  cork,  which  is 
traversed  by  a  small  glass  tube,  to  give  exit  to 
the  gaseous  products.  The  retort  is  heated  in 
a  furnace,  furnished  with  a  dome,  in  the  most 
gradual  manner,  so  as  to  occupy  about  four 
hours  in  bringing  it  to  a  red  heat.  After- 
wards the  heat  is  pushed  vigorously,  so  long 
as  any  phosphorus  drops  into  the  water,  and 
this  takes  place  generally  for  from  twenty-four 
to  thirty  hours.  During  this  part  of  the  pro- 
cess the  metaphosphate  is  decomposed,  its 
oxygen  combining  with  the  charcoal,  and  the 
liberated  phosphorus  distilling  over.  The  cal- 
cined bones  of  the  sheep  are  preferred,  as  they 
contain  the  largest  proportion  of  calcium  phos- 
phate and  are  most  readily  acted  on  by  the 
acid.  In  the  process  as  described,  only  two- 
thirds  of  the  phosphorus  is  set  free,  the  re- 
mainder being  still  combined.  If,  however, 
silica  is  added  to  the  mixture  before  the  dis- 
tillation, all  the  phosphorus  is  liberated. 

The  electrolytic  phosphorus  process,  first 
brought  out  by  Readman  and  Parker  some 
years  ago,  has  now  practically  displaced  the 
older  methods  for  the  production  of  phosphorus. 
Albright  &  Wilson,  who  formerly  manufac- 
tured phosphorus  by  the  distillation  method  at 
Oldbury,  England,  have  built  works  at  Niagara 
Falls,  and  practically  control  the  production  by 
the  electrolytic  method  in  the  United  States  and 
England. 

A  mixture  of  calcium  phosphate,  carbon, 
and  sand  or  kaolin  is  submitted  to  the  tempera- 
ture of  the  electric  arc  while  packed  in  a 
covered  plumbago  crucible.  The  phosphorus 
is  then  distilled  off  in  a  current  of  an  inert  gas. 
It  is  very  pure,  and  it  is  claimed  that  86  per 
cent,  is  recovered.  The  native  Redonda  phos- 
phate, an  aluminum  phosphate,  is  also  taken 
for  this  process  instead  of  the  calcium  phos- 
phate, and  phosphorus  obtained  from  it  without 
any  previous  purification.  The  great  bulk  of  the 
phosphorus  is  consumed  in  the  manufacture  of 
matches,  a  smaller  amount  in  the  production 
of  phosphor  bronze,  and  another  portion  in 
making  the  ehemical  compounds  of  the  element. 
The  present  annual  production  (1906)  is  about 
3000  tons,  produced  in  three  factories :  Oldbury 
in  England,  Lyons  in  France,  and  Niagara 
Falls  in  the  United  States. 

Properties. — Phosphorus  is  a  semi-trans- 
parent solid,  without  taste,  but  possessing 
an  alliaceous  odor.  When  perfectly  pure  it  is 
colorless,  but  as  usually  prepared  it  is  yellowish 
or  reddish-yellow.  It  is  flexible,  and  when  cut 
exhibits  a  waxy  lustre.  It  was  said  by  Boettger 
to  be  easily  pulverizable  by  agitation  with  a 
solution  of  urea.  (J.  P.  C,  Juin,  1863,  p.  488.) 
"A  translucent,  nearly  colorless  solid,  of  a 
waxy  lustre,  having,  at  ordinary  temperatures, 
about  the   consistency   of  beeswax.     By   long 


keeping,  the  surface  becomes  white  or  red,  and 
occasionally  black.  It  has  a  distinctive  and 
disagreeable  odor  and  taste  (but  should  not  be 
tasted,  except  in  very  dilute  solution).  When 
exposed  to  the  air,  it  emits  white  fumes,  which 
are  luminous  in  the  dark,  and  have  an  odor 
somewhat  resembling  that  of  garlic;  on  longer 
exposure  to  air,  it  often  takes  fire  sponta- 
neously. Specific  gravity:  1.830  at  10°  C.  (50° 
P.),  and  1.820  at  25°  C.  (77°  P.).  Melting 
point:  44°  C.  (111.2°  P.).  Phosphorus  is  in- 
soluble, or  nearly  so,  in  water,  to  which,  how- 
ever, it  imparts  its  characteristic,  disagreeable 
odor  and  taste;  soluble  in  350  parts  of  abso- 
lute alcohol  at  15°  C.  (59°  F.),  in  240  parts 
of  boiling  absolute  alcohol,  in  80  parts  of  abso- 
lute ether,  in  about  50  parts  of  any  fatty  oil, 
and  in  about  25  parts  of  chloroform ;  it  is  very 
soluble  in  carbon  disulphide,1  the  latter  yielding 
a  solution  which  must  be  handled  with  the 
greatest  care  to  prevent  evaporation,  which 
would  be  followed  by  instant  ignition.  To  test 
for  arsenic  and  sulphur  proceed  as  follows :  Add 
1  Gm.  of  Phosphorus  to  10  Cc.  of  nitric  acid 
diluted  with  10  Ce.  of  distilled  water,  in  a 
flask  having  a  capacity  of  50  Cc,  and  digest 
the  mixture  at  a  gentle  heat  on  a  water-bath 
while  passing  a  current  of  carbonic  acid  gas 
into  the  flask  over  the  surface  of  the  liquid 
until  the  Phosphorus  is  dissolved.  Transfer 
the  solution  to  a  dish,  and  evaporate  it  until 
no  more  nitrous  vapors  are  given  off,  and  then 
dilute  the  solution  to  100  Cc.  with  distilled 
water.  One  Cc.  of  this  solution  should  not 
respond  to  the  Modified  Gutzeit's  Test  for 
arsenic  (see  Part  III,  Test  No.  17).  On 
adding  barium  chloride  T.S.  to  the  remainder 
of  the  liquid,  not  more  than  a  slight  opales- 
cence should  be  produced  (limit  of  sulphur)." 
U.  S.  "  Specific  gravity  1.77.  It  is  soft  and 
flexible  at  common  temperatures,  melts  at  110° 
P.  (43.3°  C),  ignites  in  the  air  at  a  tempera- 
ture a  little  above  its  melting  point,  burns  with 
a  luminous  flame,  and  produces  dense  white 
fumes.  It  is  insoluble  in  water,  but  soluble 
in  350  parts  of  absolute  alcohol,  in  80  parts  of 
olive  oil,  in  80  parts  of  ether,  in  25  parts  of 
chloroform,  in  half  its  weight  of  carbon  bi- 
sulphide, and  in  boiling  oil  of  turpentine. 
1  or  2  grammes  should  be  attacked  slowly  and 
be  dissolved  without  residue  on  being  boiled 
with  5  or  10  cubic  centimetres  of  nitric  acid 
diluted  with  an  equal  volume  of  water,  and  the 
resulting  solution  should  yield  no  characteristic 
reaction  with  the  tests  for  arsenium,  and  only 
the  slightest  reactions  with  the  tests  for  sul- 
phates." Br.  Its  pulverization  may  be  readily 
effected  by  melting  it  in  hot  water,  and  agitat- 
ing until  it  is  thoroughly  cooled,  and  the 
powder  is  obtained  finer  in  saline  solutions  than 
in   pure   water. 

Phosphorus  boils  at  287.7°  C.  (550°  P.), 
air     being     excluded.       During     its     combus- 

1  According  to  Pliickiger,  carbon  disulphide  Is 
capable  of  dissolving  twenty  times  its  weight  of 
phosphorus  without  losing  its  fluidity. 
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tion  it  combines  with  the  oxygen  of  the 
air,  and  forms  phosphoric  oxide.  On  account 
of  its  great  inflammability,  it  must  be  kept 
under  water.  When  exposed  to  the  air  it 
undergoes  a  slow  combustion,  emitting  white 
vapors,  which  are  luminous  in  the  dark.  It 
sometimes  contains  arsenic,  and  therefore,  when 
used  in  forming  medicinal  preparations,  should 
be  tested  for  that  metal.  C.  J.  Rademaker 
obtained  out  of  100  parts  of  phosphorus  about 
one  part  of  arsenic.  (  A.  J.  P.,  Nov.  1870.) 
It  occasionally  contains  antimony  or  sulphur, 
the  latter  rendering  it  brittle. 

When  phosphorus  is  kept  in  ordinary  water 
it  becomes  covered  with  a  whitish  layer,  of  the 
nature  of  which  there  are  different  opinions. 
it  being  looked  upon  by  some  as  a  phosphorus 
hydrate,  by  others  as  an  allotropic  condition 
of  that  element,  and  by  others  again  I 
partial  crystallization,  but  all  these  opinions 
have  apparently  been  disproved  by  Ernest 
Baudrimont,  who  seems  to  have  demonstrated 
thai  white  pho$phoriU  is  entirely  identical  with 
that  principle  in  its  ordinary  slate,  and  results 
from  a  kind  of  erosion  of  the  surface,  owing 
to  partial  oxidation  by  the  free  OXygtfl  held 
in  solution  hy  the  water.  The  change  never 
takes  place  in  water  entirely  deprived  of  BtT, 
and  the  water  when  it  has  taken  plac  holds 
phosphorous  acid  in  solution.  (J.  P.  ('.,  it 
ui.  17,  1868.) 

Schroetter  of  Vienna,  discovered  an  allo- 
tropic form  of  phosphorus,  which  be  called 
red  or  amorphous  phosphorus.1  It  is  formed 
when  ordinary  phosphorus  is  kept  )<mi_r  at  a 
temperature  between  216*  C.  (lift  V. )  and 
250°  C.  (4S2°  F.),  in  atmoapheres  which  have 
no  action  on  it,  or  in  closed  glass  tubes, 
phosphorus  is  much  more  indifferent  than  the 
ordinary  substance,  and  is  denser,  its  sp.  gr. 
being  2.11.    It  is  much  less  easily  acted  on  by 

the  air  than  ordinary  phosphorus,  and  is  in- 
soluble in  carbon  disulphide.  alcohol,  and  ether, 
in  all  of  which  ordinary  phosphorus  is  soluble. 
Solidified  from  the  fused  state,  it  Is  brittle,  and 
breaks  with  a  eoDchoidal  fracture.  Its  hard- 
ness is  considerable.  Obtained  by  distillation 
in  a  non-acting  gas,  it  is  mixed  with  ordinary 
phosphorus,  from  which  it  may  be  freed  by 
carbon  disulphide,  which  dissolves  the  ordinary 
variety  and  leaves  the  allotropic  as  a  deep 
red  amorphous  powder.  It  may  also  be  puri- 
fied by  shaking  it  with  a  solution  of  calcium 
chloride  of  a  densitv  intermediate  between  that 


1  E.  Q.  Thornton  proposes  the  use  of  the  red  amor- 
phous phosphorus  as  a  safe  substitute  for  phosphorus 
in  medicine.  In  his  own  experiments  upon  animals 
he  found  that  in  large  quantities  it  is  non-toxic,  but 
asserts  that  after  its  administration  in  increasing 
doses  until  three-tenths  of  a  grain  were  taken  every 
two  hours  (nine  doses  a  day),  it  produced  menta 
excitement  headache,  vertigo,  priapism,  and  nocturnal 
emissions,  'followed  about  the  twentieth  day  by  ner- 
vous exhaustion,  with  return  to  health  in  about  two 
weeks  after  the  discontinuance  of  the  drug.  It  Is 
obvious  that  the  red  phosphorus  is  physiologically 
very  different  from  the  ordinary  form  of  the  element  ; 
whether  it  mav  prove  to  be  a  useful  stimulant  in 
cases  of  sexual"  and  other  forms  of  exhaustion  Is  not 
evident. 


of  red  and  that  of  ordinary  phosphorus,  and 
with  a  little  carbon  disulphide.  The  red  variety 
will  sink  to  the  bottom,  and  the  ordinary  float 
on  top  of  the  solution,  dissolved  in  the  disul- 
phide. (E.  Nickles.)  Red  phosphorus  when 
pure  is  not  poisonous.  This  has  been  proved 
beyond  a  doubt  by  the  experiments  of  Reynal 
and  Lassaigue  and  of  L.  Orfila  and  Rigaut. 
It  is  applicable  to  the  manufacture  of  lucifer 
matches,  and  forms  a  much  safer  material 
than  ordinary  phosphorus.  It  does  not  take 
fire  by  friction  at  common  temperatures,  and 
therefore  may  be  transported  with  the  greatest 
safety.  It  has  been  said  to  be  unchangeable 
in  t lie  air  but  this  is  not  exactly  true,  as 
proved  by  an  observation  of  T.  B.  Groves, 
who,  having  set  aside  some  red  phosphorus  in  a 
bottle  that  was  not  air  tight  observed  for 
I  year  or  more  no  visible  change,  but  found 
at  length  that  it  bad  become  decidedly  altered, 
and  ascertained  that  oxidation  had  taken  place, 
with  the  result  of  forming  a  large  quantity  of 
phosphoric  and  phosphorous  acids,  in  the  pro- 
portion  of  5   molecules  of  the   former  to  2 

of  the  latter.  (P.  J.,  dune.  1865,  p.  62L)  Be- 
sides the  white  and  red  forms  of  phosphorus, 
there  is  another,  called  the  black,  first  noticed 
Ity  Thenard  and  investigated  hy  Blondlot, 
who  found  that  it  Ls  pure  phosphorus,  and  that 
its  production  is  OWUUJ  to  some  modification 
in  the  mode  of  OOOling,  when  it  has  been  in  the 
liquid  state.  (./.  /'.  (  .,  4e  ser.,  i.  407,  1865.) 
Fl&ckiger  doubted  the  existence  of  black  phos- 
phorus, however,  and,  alter  an  investigation, 
states  that  the  black  color  is  due  to  arsenical 
contamination.     [Chem.  Zt'.h,  L802,   L81.) 

Still  another  modification  of  phosphorus  has 
been  made  known  by  11  it  fori',  who  obtained 
it  by  heating  red  phosphorus  and  lead  together 
in  I  closed  vessel.  The  lead  on  melting  dis- 
solved the  phosphorus,  and  on  cooling  de- 
posited it  in  the  state  of  black  crystals  re- 
sembling the  crystals  of  arsenic.  In  this  form, 
phosphorus  is  a  conductor  of  electricity,  and 
its  sp.  gr.  at  16j6°  C.  (02°  F.)  is  2.34.  Hittorf 
distinguishes  it  by  the  name  of  metallic  phos- 
phorus, and  ranks  it  in  the  same  category  with 
red  phosphorus,  the  latter  differing  simply  in 
being  amorphous.  (Chem.  News,  March  23, 
.  p.  133.)  Blondlot  has  succeeded  in  crys- 
tallizing common  phosphorus  by  means  of 
sublimation,  operating  in  an  atmosphere  of 
nitrogen.     (J.  P.  C,  4e  ser.,  iv.  321. ) 

Phosphorus  forms  with  oxygen  two  oxides, 
phosphoric,  P2O5,  and  phosphorous,  P2O3.  Cor- 
responding to  the  first  of  these  are  three 
acids,  known  as  orthophosphoric  (tribasic  phos- 
phoric), H3PO4,  pyrophosphoric,  H4P2O7,  and 
metaphosphoric,  HPO3.  The  first  of  these  is 
formed  by  dissolving  P2O5  in  boiling  water, 
or  by  the  action  of  nitric  acid  upon  phosphorus 
itself;  the  second  by  the  heating  of  the  tri- 
basic phosphoric  acid  to  213°  C.  (415.4°  P.); 
and  the  third  by  the  ignition  of  the  tribasic 
variety,  or  by  dissolving  P2O5  in  cold  water. 
To  the  second  oxide  corresponds  phosphorous 
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acid,  H3PO3,  although  it  cannot  be  formed 
directly  from  the  oxide.  This  is  a  dibasic  acid, 
containing  one  hydrogen  atom  not  replaceable 
by  metal.  To  the  hypothetical  hypophos- 
phorous  oxide,  PaO,  corresponds  hypophos- 
phorous  acid,  H3PO2.  It  is  monobasic,  con- 
taining two  hydrogen  atoms  not  replaceable  by 
metal. 

Uses. — Phosphorus,  when  given  in  small 
doses,  is  believed  by  some  to  act  as  a  general 
stimulant.  With  more  probability  it  is  be- 
lieved by  most  neurologists  to  act  as  a  nutritive 
stimulant  to  the  nervous  system.  Its  useful- 
ness in  sexual  exhaustion,  in  failure  of  the 
mental  powers  from  similar  causes,  and  indeed 
in  all  forms  of  exhaustion  of  the  nerve  centres, 
when  no  organic  lesion  has  occurred,  seems  un- 
questionable, and  it  may  even  be  used,  with 
hope  of  advantage,  in  cerebral  softening.  It 
is  sometimes  of  service  in  neuralgia,  and  has 
been  employed  with  asserted  advantage  in 
mania,  in  melancholia,  and  in  chronic  eczema, 
psoriasis,  and  other  affections  of  the  skin. 
When  taken  in  large  doses  it  is  a  deadly  poison. 
The  symptoms  usually  do  not  manifest  them- 
selves until  some  hours  after  the  ingestion  of 
the  phosphorus.  General  malaise  then  becomes 
very  pronounced,  and  is  soon  accompanied 
by  nausea,  abdominal  pain,  and  vomiting  of 
food,  mucus,  and  bile.  On  the  second  and  third 
day  the  vomiting  is  likely  to  cease,  but  the 
abdominal  tenderness  remains,  and  there  is 
some  fever.  Jaundice  also  sets  in,  both  the 
conjunctiva  and  the  urine  betraying  its  onset. 
The  yellow  color  rapidly  involves  the  whole 
surface.  Early  in  the  poisoning  there  is  often 
great  anxiety,  restlessness,  headache,  and  gid- 
diness, but  now  delirium  appears,  wild,  erotic, 
or  low  and  muttering.  Severe  vomiting  of  a 
coffee-ground  liquid,  free  from  bile  and  similar 
to  the  black  vomit  of  yellow  fever,  is  now 
present;  the  urine  is  scanty  and  albuminous, 
often  with  tyrosine  and  leucine  in  it,  or  it 
may  finally  be  suppressed.  The  temperature 
falls  markedly,  and  the  patient  sinks  into  a 
coma  which  ends  in  death.  After  death  a 
peculiar  fatty  degeneration  is  found  affecting 
almost  all  the  soft  tissues.  The  parts  which 
suffer  first  are  the  liver,  the  gastro-intestinal 
mucous  membrane,  and  the  kidneys.  Very 
often  the  heart  muscle  is  also  disorganized. 
The  liver  is  always  yellow,  its  cells  engorged 
with  fat  globules.  At  first  it  undergoes  de- 
cided enlargement,  but  if  the  patient  live  long 
enough  it  atrophies.  Both  in  its  symptoms 
and  in  its  lesions  phosphorus  poisoning  so 
closely  resembles  acute  atrophy  of  the  liver 
that  only  by  detecting  the  phosphorus  in  the 
matters  vomited,  in  the  excretions,  or  in  the 
tissues  of  the  body,  can  a  positive  diagnosis  be 
made.  M.  Poulet  (G.  M.  P.,  Aug.  1872) 
states  that  hypophosphorous  acid  can  be  de- 
tected in  the  urine  by  heating  the  latter  with 
nitric  acid  to  dryness;  if  the  acid  be  present, 
as  the  latter  condition  is  approached  there  will 
be  a  sudden  outburst  of  flame. 


E.  Mitscherlich  gave  the  following  as  a 
delicate  test  for  phosphorus.  The  suspected 
substance  is  distilled  with  sulphuric  acid  and 
water  from  a  flask,  by  means  of  a  tube  bent 
twice  at  right  angles,  into  a  vertical  cooling- 
tube,  passing  through  the  bottom  of  a  wide 
glass  cylinder  filled  with  water,  which  is  con- 
stantly kept  cold  by  passing  cold  water  in  at 
the  bottom,  while  the  warm  water  escapes  at 
the  top.  Under  the  cooling-tube  is  placed  a 
vessel  to  receive  the  distillate.  If  phosphorus 
is  present,  its  vapor,  mixed  with  steam,  distils 
over,  and  gives  rise  to  a  distinct  luminous  ap- 
pearance, visible  in  the  dark,  at  the  point  where 
it  enters  the  cold  part  of  the  cooling-tube. 
The  presence  of  alcohol  and  ether  prevents  the 
occurrence  of  the  luminous  appearance  until 
they  have  distilled  over.  Oil  of  turpentine 
has  the  same  effect  permanently,  but  is  not 
likely  to  be  present  in  medico-legal  cases.  Mit- 
seherlich's  test  acts  equally  well  in  the  presence 
of  fatty  matters,  as  has  been  shown  by  de  Vrij. 
Roussin  finds  that  the  presence  of  free  butyric 
acid  prevents  the  luminous  appearance  of  the 
phosphorus.  After  neutralizing  with  potas- 
sium carbonate,  however,  it  can  be  seen.  (Son- 
nenschein,  Gerichtl.  Chem.,  1881,  p.  27.)  L. 
Hofmann  gives  the  following  method  of  de- 
tecting phosphorus  in  the  viscera  in  cases  of 
poisoning.  The  viscera,  mixed  with  water  and 
a  little  sulphuric  acid,  are  distilled  until  two 
drachms  of  liquid  are  obtained;  to  this  a  few 
drops  of  ammonium  sulphide  (ammonium  sul- 
phydrate)  are  to  be  added,  and  the  liquid  is 
to  be  evaporated  to  dryness  in  a  porcelain  dish. 
If  phosphorus  be  present  in  the  minutest  quan- 
tity, a  drop  of  solution  of  ferric  chloride  will 
produce  a  deep  violet  and  brownish,  though 
evanescent,  color.  (Chem.  News,  Feb.  3,  1865, 
p.  53.)  In  addition  to  Mitscherlich's  test, 
Dusart's  is  also  used.  This  consists  in  passing 
pure  hydrogen  gas,  evolved  in  a  separate  ves- 
sel, through  the  solution  supposed  to  contain 
phosphorus,  which  solution  has  been  pre- 
viously warmed  to  about  50°  C.  The  gas  then 
is  allowed  to  issue  from  a  fine  jet  and  is  lighted. 
If  phosphorus  be  present,  the  flame  will  show 
a  green  color  in  the  centre. 

The  treatment  of  phosphorus  poisoning  con- 
sists simply  in  administering  the  antidotes  as 
soon  as  possible.  Oil  of  turpentine  was  orig- 
inally proposed  by  Andant.  After  much  dis- 
cussion, it  has  been  finally  determined  that, 
while  the  pure  oil  has  no  effect  upon  phos- 
phorus, the  acid  French  oil  of  European  com- 
merce forms  with  it  a  crystalline,  spermaceti- 
like mass.  This  is  soluble  in  ether,  alcohol, 
and  alkaline  solutions,  and  has  received  the 
name  of  turpentine-phosphoric  acid.  It  is  said 
to  be  eliminated  by  the  kidneys  unchanged, 
and  to  exert  no  deleterious  influence.  Kohler 
asserts  that  when  German  oil  has  not  been 
rectified  for  some  time  it  acts  upon  phosphorus. 
He  believes  that  the  oil  acts  partly  by  oxidizing 
the  poison,  and  partly  by  converting  it  into  the 
harmless     turpentine-phosphoric     acid.        One 
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part  of  the  oil  must  be  given  for  0.01  part 
of  the  phosphorus.  The  ordinary  American 
oil  of  turpentine,  as  "well  as  Canada  bal- 
sam, appears  to  be  of  no  antidotal  value  in 
phosphorus  poisoning. 

As  was  pointed  out  by  Eulenberg  and  Gutt- 
mann,  phosphorus  in  a  solution  of  a  soluble 
salt  of  copper  becomes  black  immediately, 
owing  to  the  formation  of  a  phosphide  of  the 
metal.  Bamberger  asserts  that,  while  this 
change  is  very  rapid,  that  induced  by  turpen- 
tine is  a  slow  one,  and,  from  an  elaborate 
series  of  experiments  upon  animals,  he  con- 
cludes that  copper  is  much  the  more  valuable 
and  certain  antidote.  Antal  found  potassium 
permanganate  an  antidote  in  acute  poisoning  by 
phosphorus.  Hajinos  has  successfully  washed 
out  the  stomach,  half  an  hour  after  the  inges- 
tion of  the  poison,  with  a  pint  of  a  one-tenth 
per  cent,  solution  of  the  permanganate.  (Notes 
on  New  Remedies,  July,  1H92.) 

In  human  poisoning,  copper  sulphate  should 
be  given  in  dilute  solution,  three  grain*  (0.20 
Gm.)  every  five  minutes  until  vomiting  is  in- 
duced. After  this,  if  the  French  oil  he  I 
sible,  it  may  be  given  freely  in  emulsion,  or, 
probably  better,  a  solution  of  potttMhm  per- 
manganate may  be  administered.  Magnesium 
sulphate  or  citrate  should  be  used  as  a  quickly 
acting  purge,  and  symptoms  met   as  they  arise. 

In  dogs  poisoned  by  phosphorus  L.  Orfila 
and  Rigaut  have  shown  that  putrefaction  was 
remarkably  retarded.  In  a  ease  of  chronic 
poisoning  from  the  copious  inhalation  of  phos- 
phorus vapor,  the  principal  results  were  a 
gradual  decay  of  the  sexual  function,  and 
paralysis,  tenninating  in  death  at  the  end  of 
three  years.  Partial  or  general  paralyse 
not  uncommon  result.  (L.  L.,  July  7.  lS(i(i. 
23.) 

Dose,  of  phosphorus,  from  1-1 00th  to  1-dOtb 
of  a  grain  (0.0006  to  0.0008  (Jm.).  Much 
larger  doses  than  these  have  been  given,  but 
have  in  various  cases  produced  unpleasant 
symptoms.  The  elixir  (Elixir  Phosphori,  V.  S. 
1890)  is  probably  the  most  eligible  of  the 
liquid  preparations,  but  the  oil  (Oleum  Phos- 
phoratum,  U.  S.  1890).  is  very  efficient,  as  is 
also  the  official  pill  (Pilula:  Phosphori).  Great 
caution  is  necessary  in  the  exhibition  of  phos- 
phorus, and  its  effects  should  be  closely 
watched.  It  ought  never  to  be  given  in  sub- 
stance.1 

Off.  Prep. — Oleum  Phosphoratum,  Br.;  Pilulae 
Phosphori,   V.  8.    (Br.). 

1J.  Ashburton  Thompson's  Solution  of  Phosphorus. 
Take  of  phosphorus,  one  grain  (0.065  Gm.)  :  abso- 
lute alcohol,  five  fluidrachms  (18.4  Cc).  Dissolve 
the  former  in  the  latter  by  gentle  heat,  and  add  to  it 
a  previously  warmed  mixture  of  one  and  a  half  fluid- 
ounces  (44.2  Cc.)  of  glycerin,  two  fluidrachms  (7.4 
Cc.)  of  alcohol,  and  forty  minims  (2.5  Cc. )  of  spirit 
of  peppermint.  One  fluidrachm  (3.75  Cc. )  of  this 
solution  contains  one-twentieth  of  a  grain  (0.003 
Gm. )   of  phosphorus. 

Tinetura  Phosphori  (Bellevue  Hospital). — Take  of 
clean,  transparent  phosphorus,  thirty-two  grains 
(2.07  Gm.)  ;  absolute  alcohol,  forty-six  fluidounces 
(1360    Cc).     Digest   the   phosphorus    in    the   alcohol 
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on  a  water  bath  in  a  flask  provided  with  a  reflux  con- 
denser, until  solution  has  taken  place.  Allow  the 
solution  to  cool,  and  add  to  it  one  fluidounce  (29.5 
Cc. )  of  essence  of  vanilla,  and  three  fluidrachms 
(11  Cc. )  of  oil  of  orange.  Finally,  make  up  the 
bulk  with  absolute  alcohol  to  forty-eight  fluidounces 
(1416  Cc).  Twelve  fluidrachms  (44.2  Cc.)  of  this 
solution  contain  one  grain  (0.065  Gm.)  of  phosphorus. 
(JV.   R.,    April,    1S76.J 

Phosphorus  Paste,  for  the  destruction  of  vermin, 
is  made  as  follows.  Triturate  six  parts  of  phos- 
phorus and  one  part  of  sulphur  with  six  parts  of 
water,  until  they  liquefy.  Then  mix  in  two  parts  of 
flour  of  mustard,  eight  parts  of  sugar,  and  twelve 
parts  of  rye  flour,  with  the  aid  of  ten  additional  parts 
of  water,  and  stir  the  whole  so  as  to  form  a  soft 
paste,  which  must  be  kept  in  pots  closely  stoppered. 
(A.  J.  P.,  IS.-).-.,   p.  473.) 

Hi  sina     Phosphoruta,     Phosphorated     Rosin,     Phos- 

Shortltdl  Resin. — Melt  together,  by  the  aid  or  a  sand 
ath.  in  a  dry  bottle  having  nearly  the  exact  capacity 
of  the  ingredients,  rosin  free  from  moisture  !K>  parts 
and  phosphorus  4  parts.  Keep  the  whole  at  a  tem- 
perature of  SOS*  V.  until  the-  Phosphorus  is  dissolved, 
cool,  and  keep  in  bottles  protected  from  light. 

II.  A.  B.  Donning  </•>«<•.  a.  Ph.  A.,  1002,  573)  fur- 
nishes the  following  process  : 

Phosphorus  Rosin.-  oil  of  sweet  almond.  1  part; 
Rosin,  8  parts;  Yellow  wax,  2  parts.  Melt  the  rosin 
by  the  aid  of  direct  heat,  add  the  yellow  wax  and 
remove  from  the  lire,  add  the  oil.  Strain  sullicient 
of  the  mixture,  while  stirring  Into  a  strong  wide- 
mouthed  bottle  of  such  size  as  to  prevent  it  being 
more  than  three  parts  full,  and  then  allow  It  to 
become  cool.  Weigh  the  phosphorus,  four  or  ten  per 
cent.,  under  water,  dry  with  Biter  paper  and  drop 
Into  the  bottle  containing  the  cold  rosin  mixture, 
then  quickly  cork  and  tie  down  with  twine.  Place 
the  bottle  In  a  water  hath,  so  that  It  will  not  rest 
directly  upon  the  bottom,  and  heat  the  water  grad- 
ually to  boiling.  Continue  the  boiling  until  the  con 
tent!  are  quite  fluid.  Now  shake  the  hottle  until  the 
phosphorus  Is  thoroughly  distributed:  continue  the 
shaking  until  the  contents  of  the  hottle  become  too 
i  to  nhake.  After  the  Imlshed  product  has  he- 
roine    entirely     cold,     the     hottle     Is     to     he     broken,     the 

mass  freed  from  adhering  glass,  cut  Into  small  pieces, 
!  In  a  stock  bottle  and  covered  with  water  to 
prevent  oxidation.  The  quantity  representing  the 
amount  of  phosphorus  desired  can  he  easily  and  CS,M 
fully  weighed  without  loss  of  phosphorus,  and  may  be 
incorporated  into  pill  masses  with  ease  and  cer- 
tainty, as  substances  of  like  physical  character  are 
usually  Incorporated. 

spirit  us  phosphori.  V.  S.  1K!>0,  Spirit  of  Phos- 
phoius  [Tincture  of  Photphorus). — "Phosphorus, 
one  and  two-tenths  aramm(s  [or  18%  grains]  ;  Abso- 
lute Alcohol,  a  sufficient  quantity,  to  make  one,  thou- 
sand OubiO  rentimet(rs  [or  88  fluidounces.  0  >/i  flui- 
drachms!. Weigh  the  Phosphorus  in  a  tared  capsule 
containing  water,  then  dry  it  carefully  and  quickly 
with  blotting  paper,  and  introduce  it  into  a  flask  con- 
taining one  thousand  cubic  centimeters  for  33  fluid- 
ounces,  0%  fluidrachms]  of  Absolute  Alcohol.  Connect 
the  flask  with  an  upright  condenser  supplied  with 
cold  water,  and  apply  the  beat  of  the  water-bath, 
so  that  the  Alcohol  may  be  kept  gently  boiling,  until 
the  phosphorus  is  dissolved.  Then  allow  the  liquid 
to  become  cold,  and,  if  necessary,  add  to  it  enough 
Absolute  Alcohol  to  make  it  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6%  fluidrachms]. 
Lastly,  transfer  the  Spirit  to  small,  dark  amber- 
colored  vials,  which  should  be  securely  stoppered, 
and  kept  in  a  cool  and  dark  place."  U.  8.  1890.  This 
is  the  basis  of  the  Elixir  of  Phosphorus,  U.  8.  1800, 
and  is  rarely  directly  used  in  medicine.  It  should 
be  freshly  prepared,  as  it  is  not  a  stable  preparation. 
Each  fluidrachm  (3.75  Cc)  contains  about  one-flf- 
teenth  grain  of  phosphorus. 

Elixir  Phosphori,  TJ.  S.  1890.  Elixir  of  Phosphorus. 
"  Spirit  of  Phosphorus,  two  hundred  and  ten  cubic 
centimeters  [or  7  fluidounces.  48  minims]  ;  Oil  of 
Anise,  two  cubic  centimeters  [or  32  minims]  ;  Glyc- 
erin, five  hundred  and  fifty  cubic  centimeters  [or  18 
fluidounces,  287  minims]  ;  Aromatic  Elixir,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centimeters  [or 
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assayed  by  the  process  given  below,  not  less 
than  0.15  percent,  of  alkaloids  soluble  in  ether." 
U.  S.  "  The  ripe  seeds  of  Physostigma  vene- 
nosum,  Balfour."  Br. 

Physostlgmatls  Semen,  Br.;  Calabar  Bean;  Chop- 
nut  ;  Ordeal  Bean  of  Calabar ;  Faba  Calabarlca ;  Feve 
du  Calabar,  Fr.  Cod.;  Kalabarbohne,  O.;  Habadel  cala- 
bar, Eseve,  Sp. 

Physostigma  venenosum,  Balfour,  Trans. 
Boy.  Soc.  Edinb.,  xxii.  305;  Ed.  Med.  Joum., 
July,  1863,  p.  34;  B.  &  T.  80.— This  is  a 
climbing  plant,  with  a  ligneous  stem,  mounting 
on  trees  and  shrubs,  and  frequenting  espe- 
cially the  banks  of  streams,  into  which  it  often 
drops  its  fruit  when  ripe,  and  it  is  said  that 
the  people  of  Calabar  derive  their  supply  prin- 
cipally from  the  borders  of  the  streams  down 
which  the  fruits  are  carried.  The  root  is 
spreading,  with  numerous  fibrils,  often  having 
attached  to  them  small  succulent  tubers.  The 
flowers  are  in  axillary,  multiflorous,  pendulous 
racemes.  The  corolla  is  papilionaceous,  of  a 
pale  pink  color,  with  a  purplish  tinge.  The 
legume  when  ripe  is  about  seven  inches  long, 
and  contains  two  or  three  seeds.  It  ripens  at 
all  seasons,  but  is  most  abundant  during  the 
rainy  season  from  June  to  September.  The 
seeds  are  the  part  used.  The  plant,  which  is 
indigenous  to  Western  Africa,  has  been  intro- 
duced into  India  and  Brazil,  and  is  said  to 
flourish  in  the  latter  country.  Only  one  other 
species  (P.  mesoponticum,  Taub.),  also  of  trop- 
ical Africa,  is  known.  For  a  paper  on  the 
botanical  description,  history,  etc.,  of  Physo~ 
stigma  venenosum  by  J.  U.  Lloyd  see  West. 
Drug.,  1897,  249. 

This  bean  was  brought  to  the  notice  of  the 
scientific  public  by  Daniell,  in  1846.  Con- 
siderable attention  was  attracted  to  the  subject, 
and  specimens  of  the  bean  were  obtained  by 
Christison  from  the  Gold  Coast.  These  were 
planted  in  the  Botanical  Garden  at  Edinburgh, 
and  produced  a  perennial  creeper.  In  the  year 
1859,  specimens  of  the  plant  were  sent  from 
Calabar,  which  came  under  the  observation 
of  Balfour  of  Edinburgh,  who  was  thus 
enabled    to    ascertain    its    botanical    character. 

Properties. — The  seed  is  about  the  size  of 
a  large  horse-bean,  being  somewhat  more  than 
an  inch  in  length  by  three-fourths  of  an  inch 
in  breadth,  with  a  very  firm,  hard,  brittle, 
shining  integument  of  a  brownish-red,  pale 
chocolate,  or  ash-gray  color.  The  shape  is 
irregularly  kidney-form,  with  a  longer  convex 

33  fluidounces,  6y2  fluidrachms].  To  the  Spirit  of 
Phosphorus,  contained  in  a  graduated  bottle,  add  the 
Oil  of  Anise  and  Glycerin,  and  mix  them  by  re- 
peatedly inverting  the  bottle,  until  they  form  a  clear 
liquid.  Then  add  Aromatic  Elixir,  in  several  por- 
tions, gently  agitating  after  each  addition,  until  a 
transparent  liquid  is  obtained,  and  the  product  meas- 
ures one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6%  fluidrachms].  Keep  the  product  In  dark 
amber-colored,  well-stoppered  bottles,  in  a  cool  and 
dark  place."    U.  8. 

Each  cubic  centimeter  of  this  preparation  repre- 
sents about  one-fourth  milligramme  (0.00025  Gm.,  or 
l-260th  grain)  of  phosphorus.  A  teaspoonful  of  the 
recently  made  elixir  contains  about  l-65th  grain 
(0.001   Gm.)    of  phosphorus. 

Dose,  from  twenty  to  sixty  minims  (1.3  to  3.9  Cc). 


and  a  shorter  concave  edge,  two  flat  sides,  and 
a  furrow  running  longitudinally  along  its  con- 
vex margin  and  ending  in  an  aperture  near  one 
of  the  extremities  of  the  seed.  Within  the 
shell  is  a  kernel  consisting  of  two  cotyledons, 
weighing  on  an  average  about  46  grains,  hard, 
white,  pulverizable,  odorless,  and  having  a 
taste  like  that  of  the  ordinary  edible  legu- 
minous seeds,  without  bitterness,  acrimony,  or 
aromatic  flavor.  "  Oblong,  somewhat  reniform, 
15  to  30  Mm.  long,  10  to  15  Mm.  thick;  exter- 
nally reddish-  or  chocolate-brown,  smooth, 
somewhat  roughened  near  the  brownish-black 
groove  which  extends  almost  the  entire  length 
of  the  convex  edge,  its  reddish,  rounded 
margins  elevated  and  somewhat  thickened;  em- 
bryo whitish,  with  a  short,  curved  hypocotyl 
and  two  large,  concavo-convex  cotyledons; 
having  a  bean-like  and  heavy  odor  when 
crushed ;  taste  at  first  starchy,  afterwards  acrid." 
U.  S.  The  bean  yields  its  virtues  to  alcohol, 
and  imperfectly  to  water.  The  shell  consti- 
tutes, according  to  Edwards,  30  per  cent.,  the 
kernel  70  per  cent.,  of  the  bean.  Jobst  and 
Hesse  (J.  P.  C,  Mars,  1864,  p.  277)  first 
isolated  an  active  principle,  which  they  found 
exclusively  in  the  cotyledons.  They  obtained 
it  by  exhausting  an  alcoholic  extract  of  the 
seeds  with  water,  adding  magnesia  to  neutrali- 
zation, which  is  indicated  by  the  liquid  be- 
coming brown,  then  concentrating,  and  treating 
with  ether.  The  ethereal  solution  was  shaken 
with  a  little  weak  sulphuric  acid.  The  liquid 
separated  into  two  layers, — the  upper,  ethereal, 
containing  no  alkaloid,  and  the  lower,  a  solu- 
tion of  the  sulphate  in  water.  The  latter  was 
separated,  treated  with  magnesia,  and  after- 
wards with  ether,  which  yielded  the  alkaloid 
on  evaporation.  The  substance  thus  obtained 
they  proposed  to  name  physostigmine.  It  was 
amorphous,  soluble  in  ammonia,  sodium  hydrox- 
ide, ether,  benzene,  and  alcohol,  and  less  so  in 
cold  water.  In  1867,  Hesse  (Ann.  Ch.  Ph.,  141, 
82)  obtained  the  same  alkaloid  in  a  still  purer 
state,  perfectly  colorless  and  tasteless,  fusing 
at  45°  C.  (113°  F.),  and  decomposing  at  100° 
C.  (212°  F.)  with  red  coloration.  He  gives 
it  the  formula  C15H21N3O2.  In  1865  Vee  and 
Leven  (C.  B.  A.  S.,  60,  1194)  obtained,  by 
treating  the  seeds  in  nearly  the  same  manner, 
an  alkaloid  to  which  they  gave  the  name  eserine, 
which  formed  colorless  tabular  crystals  of  a 
bitter  taste,  readily  soluble  in  ether,  alcohol, 
or  chloroform,  but  sparingly  in  water.  The 
crystals  contain  1  molecule  of  water,  which 
they  lose  at  100°  C,  and  the  anhydrous  alkaloid 
then  fuses  at  from  102°  to  103°  C.  The 
identity  of  this  principle  with  the  physostig- 
mine of  Hesse  is  now  generally  accepted.  The 
solution  of  eserine  acts  quickly  on  the  pupil, 
and  a  drop  of  a  solution  containing  only  1 
part  in  1000,  placed  within  the  eyelids,  causes 
great  and  lasting  contraction.  Of  this  alkaloid 
1.5  milligrammes  (l-40th  gr.)  injected  under  the 
skin  of  a  guinea  pig  produced  palsy  of  the 
hind  legs  in  five  minutes,  and  death  in  half 
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an  hour,  with  dilatation  of  the  pupil  at  the 
moment  of  death.  It  is  said  to  be  capable 
of  destroying  life  by  absorption  from  the  con- 
junctiva. A  peculiarity  of  the  alkaloid  is  that 
an  aqueous  solution  of  it,  or  of  one  of  its  salts, 
exposed  to  the  air  in  the  presence  of  potassium 
or  sodium  hydroxides,  or  lime,  becomes  red, 
owing  to  the  absorption  of  oxygen.  The  color- 
ing matter  is  taken  up  by  chloroform.  The 
color  is  not  permanent,  but  gradually  changes 
to  yellow,  green,  or  blue.  This  test  will  detect 
less  than  the  hundred-thousandth  part  of  the 
alkaloid.  The  same  property  is  possessed  by 
the  alcoholic  extract  of  the  bean.  Physostig- 
mine  was  official  in  the  Br.  Pharm.  1885,  and 
was  thus  described :  "  In  colorless  or  pinkish 
crystals,  slightly  soluble  in  water,  but  readily 
soluble  in  alcohol  and  in  diluted  acids.  The 
aqueous  solution  has  an  alkaline  reaction,  when 
warmed  with  or  when  shaken  with  dilute  solu- 
tion of  potash  becomes  red,  and  when  evapo- 
rated to  dryness  over  a  water  bath  ha 
bluish  residue,  the  acidified  solution  of  which 
is  beautifully  diehroie,  being  blue  and  red." 
Br.  1885.  The  percent  aire  of  physostigmine  in 
Calabar  bean  forms  the  basis  of  the  assay  of 
the  U.  S.  P.  (8th  Rev.).    It  is  as  follows: 

Assay.  V.  S.  (8th  Kcv.)  - *  Phywwtigina, 
in  No.  60  powder,  twenty  grammes;  Ether, 
Solution    of    Sodium    Bicarbonate     (1     in    20), 

Normal    Sulphuric    Arid    V.S.,    Tenth-normal 

Sulphuric  Acid  \'.S..  Fiftieth-normal  PottO- 
sium  Hydroxide  V.S.,  Distilled  Water.  iodeosin 
T.S.,  each,  a  sufficient  quantity.  Introduce 
the  Physostigma  into  a  Erlennieycr  flask  of 
about  250  (V.  capacity,  add  '20(1  ( V.  of  ether, 
and  shake  the  flask  well  during  ten  mil 
Then  add  10  Cc.  of  an  aqueous  solution  of 
sodium  bicarbonate  (1  in  20),  and  shake  the 
mixture  vigorously  at  intervals  during  four 
hours.  Allow  the  powder  to  Mttle,  and  decant 
100  (V.  of  the  ether-solution  (representii 
(!m.  of  Physostigma)  into  a  measuring  cylin- 
der; then  transfer  it  to  a  separator,  introduce 
a  small  piece  of  blue  litmus  paper,  and  add 
sufficient  normal  sulphuric  acid  V.S.  to  render 
the  liquid  acid,  and  then  10  Cc.  of  distilled 
water.  Shake  the  liquid  well  for  several  min- 
utes, and  draw  off  the  aqueous  layer  into  an- 
other separator.  Repeat  the  extraction,  using 
2  Cc.  of  normal  sulphuric  acid  V.S.  and  8  Cc. 
of  distilled  water,  add  the  acid  aqueous  layer 
to  the  second  separator,  and  finally  again 
shake  out  the  ether  solution,  using  1  Cc.  of 
normal  sulphuric  acid  V.S.  and  9  Cc.  of  dis- 
tilled water,  adding  this  also  to  the  second 
separator.  To  the  combined  acid  liquids  in 
the  second  separator,  add  25  Cc.  of  ether,  a 
small  piece  of  red  litmus  paper,  and  sufficient 
sodium  bicarbonate  solution  (1  in  20)  to  render 
it  alkaline.  Shake  the  separator  for  one  min- 
ute, allow  the  liquids  to  separate,  and  draw 
off  the  ether  into  a  beaker.  Repeat  the  shaking 
out  process  with  20  Cc.  and  again  with  15  Cc. 
of  ether  added  to  the  separator,  shake  each 
time  for  one  minute,  allow  the  liquids  to  sepa- 


rate, and  draw  off  the  ether  into  the  beaker. 
Carefully  evaporate  the  ether  from  the  com- 
bined solutions  by  means  of  a  water-bath,  and 
when  dry,  dissolve  the  residue  in  5  Cc.  of  tenth- 
normal sulphuric  acid  V.S.  and  20  Cc.  of  ether, 
which  must  be  strictly  neutral,  and  transfer 
this  solution  to  a  bottle,  rinsing  with  80  Cc. 
of  water;  add  5  drops  of  iodeosin  T.S.,  and 
titrate  the  excess  of  acid  with  fiftieth-normal 
potassium  hydroxide  V.S.,  until,  after  shaking, 
the  aqueous  liquid  just  acquires  a  pink  color. 
Divide  the  number  of  cubic  centimeters  of  fif- 
tieth-normal potassium  hydroxide  V.S.  used, 
by  5,  subtract  the  quotient  from  5  (the  5  Cc. 
of  tenth-normal  sulphuric  acid  V.S.  taken)  and 
multiply  the  remainder  by  0.0273,  and  this 
product  by  10;  the  result  will  be  the  percentage 
of  alkaloids  soluble  in  ether  contained  in  the 
Physostigma.  The  figure  0.0273  represents  the 
weight  in  grammes  of  alkaloids  (mainly  phy- 
sostigmine) required  to  neutralize  1  Cc.  of 
tenth-normal  sulphuric  acid  V.S."    U.  S. 

Harnack  and  Witkowski,  A.  E.  P.  P.,  v.; 
also  x..  in  ls7(i  obtained  still  another  alkaloid, 
which  they  named  etUbarine.  It  is  soluble 
in  alcohol  and  wafer,  nearly  insoluble  in  ether, 
melts  at  132°  C,  and  differs  in  physiological 
character  from  physostigmine.  It  is  now  gen- 
erally known  under  the  name  of  est  ridinc.1  The 
formula  CisHuXaOs  has  been  given  to  it, 
which  differs  from  that  of  physostigmine,  it 
will  be  seen,  by  H2O  only,  and  it  is  stated  thai, 
the  one  can  be  changed  into  the  other  by  the 
action    of   dilute   acids.     There   is  much    rOBBOH 

for  believing  that  ealabarine  is  a  decomposi- 
tion product  derived  from  physostigmine. 
(Hueemann,  A.  K.  P.  P.,  1878,  14;  Barnack, 
a.  /:.  P.  p.,  x.) 

HeeS6  obtained  also  a  neutral  fatty  body,  p*y* 

in,  by  exhausting  the  cotyledons  with  pe- 
troleum ben/.in.  It  is  closely  allied  to  choles- 
terin.  but  its  chloroform  solution  is  devoid  of 
rotatory  power,  its  formula  is  CmUmO -f  lla 
(),  and  it!  melting  point  is  133°  C.  (271.4°  K.). 
Uses. — Calabar  bean  has  been  used  from 
time  immemorial  by  the  natives  of  Africa  as  an 
ordeal,  and.  when  given  by  their  head  men, 
usually  proves  fatal  to  the  accused,  unless  free 
vomiting  occurs.  A  draught  containing  19 
seeds  pounded  and  infused  in  water  is  said 
to  have  killed  a  man  in  an  hour.  In  the  ex- 
periments of  Fraser,  it  was  found  that  the 
integuments  of  the  seeds,  as  well  as  the  shell, 
are  distinctly  purgative.  It  is  probable  that  in 
the  fresh  bean  they  are  also  emetic,  and  that 
the  priests  or  chiefs  who  administer  the  or- 
deal take  advantage  of  this  in  regulating  the 

1  According  to  Its  discoverer  (D.  M.  //.'/.,  Dec. 
3  889),  eseridine  is  a  tetanizant ;  it  has  also  been 
affirmed  to  cause  elevation  of  the  blood  pressure  and 
slowness  of  the  pulse,  followed  by  progressive  paraly- 
sis and  death  from  failure  of  the  respiration,  and  to 
markedly  increase  internal  peristalsis  and  to  produce 
watery  purging.  It  has  been  recommended  by  Eber, 
also  by  Ostertag  (B.  Thier.  W.,  Jhrg.  4,  5,  Nos.  40, 
43),  as  a  laxative  in  veterinary  medicine,  but  has  not 
been  used  to  any  extent  for  human  beings.  Ag  a 
poison  it  Is  said  to  have  one-sixth  the  strength  or 
tacrine. 
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effects  of  the  poison  to  suit  their  own  pur- 
poses; sometimes,  however,  even  the  pure  alka- 
loid causes  vomiting.  (Gubler.)  Christison 
took  about  12  grains  of  the  kernel,  which  in 
fifteen  minutes  produced  giddiness  and  a  feel- 
ing of  torpidity,  followed  by  great  weakness 
and  faintness,  paleness  of  the  surface,  extreme 
weakness  and  irregularity  of  the  pulse,  and 
indisposition  or  inability  to  make  voluntary 
muscular  effort.  A  peculiar  epigastric  sensa- 
tion is  often  the  first  symptom  of  the  action 
of  the  poison,  and  sometimes  becomes  severe. 
The  heart  often  acts  tumultuously  or  irregu- 
larly, but  the  pulse  frequency  may  be  reduced. 
Of  seventy  children  poisoned  in  Liverpool  by 
eating  Calabar  beans  which  had  been  thrown 
upon  a  waste  heap,  vomiting  occurred,  or  was 
produced  by  emetics,  in  all  except  one,  in 
whom  four  kernels  caused  death.  The  nausea 
and  vomiting  came  on  in  about  half  an  hour, 
the  nervous  symptoms  in  less  than  an  hour. 

In  the  lower  animals  Calabar  bean  produces 
muscular  tremors,  diminished  reflex  activity, 
contractions  of  the  pupils,  some  cardiac  dis- 
turbance, and  a  progressive  paralysis  ending 
in  death  from  paralytic  asphyxia.  It  has  been 
proved  by  Fraser  that  the  paralysis  is  due  to 
a  depressant  action  upon  the  motor  tract  of  the 
spinal  cord,  this  being  the  most  important  phys- 
iological effect  of  the  drug.  The  brain,  the 
sensory  tract  of  the  cord,  and  the  nerve  trunks 
are  not  affected,  but  the  muscles  are  directly 
influenced;  hence  the  muscular  twitchings. 
Small  doses  somewhat  increase  the  force  but 
diminish  the  frequency  of  the  heart  beat,  and 
cause  rise  of  arterial  pressure.  Toxic  doses 
depress  the  heart  and  lower  arterial  pressure. 
The  intestinal  peristalsis,  and  probably  also 
the  bronchial  movements,  are  primarily  in- 
creased, and,  after  a  toxic  dose,  secondarily 
diminished.  Locally  applied  to  the  eye.  Calabar 
bean  causes  myosis,  with  disturbance  of  accom- 
modation. A  similar  effect  is  usually  produced 
by  large  doses  taken  internally;  it  is  largely 
the  result  of  a  local  paralysis  of  the  peripheral 
sympathetic  fibres  in  the  eye,  but  it  is  probable 
that  there  is  also  stimulation  of  the  oculo- 
motor nerve  terminations.  The  sedative  in- 
fluence of  Calabar  bean  upon  the  motor  spinal 
tract  early  led  to  its  use  in  tetanus,  strychnine 
poisoning,  and  similar  conditions  of  spinal  ex- 
citement. Clinical  experience  has,  however, 
shown  that  it  is  of  less  value  than  chloral  or 
some  other  depressant  motors,  so  that  it  is 
chiefly  employed  as  a  succedaneum  for  these 
remedies.  The  effect  of  the  drug  upon  intes- 
tinal peristalsis  has  led  to  its  use  in  "  phantom 
tumor "  of  the  abdomen,  constipation,  and 
other  affections  of  the  towels  dependent  upon 
muscular  atony.  It  has  also  been  employed 
with  great  asserted  advantage  in  chronic  bron- 
chitis. 

In  Calabar  bean  poisoning  the  stomach 
should  be  thoroughly  washed  out,  and  atropine, 
which  has  been  found  by  Kleinwaehter,  Bourne- 
ville,  and  Fraser  to  be  physiologically  antago- 


nistic to  Calabar  bean,  should  be  given  hypo- 
dermically  in  doses  of  from  one-sixtieth  to  one- 
fortieth  of  a  grain  (0.001  to  0.0015  Gin.),  re- 
peated at  intervals  according  to  the  exigencies 
of  the  case.  Strychnine  would  also  probably 
be  found  useful.  The  best  preparation  of  Cala- 
bar bean  is  the  alcoholic  extract.  (See  Extrac- 
tum  Physostigmatis.)  Its  maximum  commenc- 
ing dose  may  be  set  down  as  one-eighth  of  a 
grain  (0.008  6m.),  representing  three  grains 
of  the  crude  drug  (0.2  Gm.).  The  alkaloid 
physostigmine  or  eserine,  either  in  solution  or 
in  the  form  of  gelatin  disks  containing  definite 
quantities  (from  l-5000th  to  l-1000th  of  a 
grain),  which  are  put  in  the  eye,  has  entirely 
replaced  the  alcoholic  extract  as  a  local  myotic. 

Dose,  of  Calabar  bean,  three  grains  (0.2  Gm.). 

Off.  Prep. — Extractum  Physostigmatis,  V.  8., 
Br.;   Tinctura   Physostigmatis,    U.   S. 

PHYSOSTIQMIN/E    SALICYLAS.    U.    S. 

PHYSOSTIGMINE  SALICYLATE  [Eserine  Salicylate] 

( phy-so-stig-mi'nae    sal-J-cy'las ) 

Ci6H21N302.C7H603  =  410.21 

"The  salicylate  [C6H4(0H)C00H.Ci5Hsu 
N3O2]  of  an  alkaloid  obtained  from  Physo- 
stigma. It  should  be  kept  in  small,  dark  amber- 
colored,  well-stoppered  vials."  U.  S. 

Salicylate  d'Eserine,  Fr.  Cod.;  Physostigminum  sali- 
cylicum,  P:  G.;  Physostigminsalicylat,  Eserinsalicy- 
lat,  (?. 

Preparation — This  salt  was  introduced  into 
the  Pharmacopoeia  of  1880  and  retained  in 
that  of  1890  and  the  8th  Revision.  It  is  pre- 
ferred to  the  sulphate  of  the  alkaloid  (see 
page  940)  on  account  of  its  greater  stability. 
Its  advantage  is  that  it  is  not  deliquescent. 
Birkenwald  (Ph.  Z.  R.,  1891,  657)  gives  the 
following  process :  100  parts  of  physostigmine 
sulphate  are  dissolved  in  a  suitable  quantity  of 
water,  and  an  excess  of  a  solution  of  sodium 
bicarbonate  added  and  agitated  with  several 
portions  of  absolute  ether ;  the  ethereal  solutions 
are  filtered  into  a  beaker  containing  35.5  parts 
of  salicylic  acid  dissolved  in  ether,  thoroughly 
mixed,  and  the  physostigmine  salicylate  col- 
lected upon  a  filter,  washed  with  absolute  ether 
and  dried,  protected  from  sunlight  and  air. 
Any  excess  of  salicylic  acid  that  may  have  been 
present  is  removed  by  the  washing  with  ether. 
The  success  of  this  method  depends  upon  rapid 
manipulation  and  preventing  exposure  to  sun- 
light, otherwise  the  salt  obtained  will  be  of 
a  red  color  due  to  the  decomposition  of  physo- 
stigmine and  formation  of  rubeserine;  washing 
the  crystals  with  alcohol  will  remove  any  red 
color,  but  with  loss  of  physostigmine  salicylate. 

Properties. — It  is  officially  described  as  in 
"  colorless,  or  faintly  yellowish,  shining,  acieular, 
or  short  columnar  crystals;  odorless,  and  having 
a  slightly  bitter  taste.  It  should  be  tasted  with 
great  caution.  It  acquires  a  reddish  tint  when 
long  exposed  to  light  and  air.     Soluble  in  72.5 
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parts  of  water,  12.7  parts  of  alcohol,  175  parts 
of  ether,  and  in  8.6  parts  of  chloroform  at  25° 
C.  (77°  F.) ;  soluble  in  15  parts  of  water  at  80° 
C.  (176°  F.),  and  in  4  parts  of  alcohol  at  60° 
C.  (140°  F.).  When  heated,  Physostigmine 
Salicylate  begins  to  soften  and  turn  slightly 
yellow  at  160°  C.  (320°  F.),  and  melts  at 
178.9°  C.  (354°  F.).  It  leaves  no  residue  on 
incineration.  Its  aqueous  solution  shows  an 
acid  reaction  to  litmus  paper,  and  upon  stand- 
ing twenty-four  hours  the  solution  acquires  a 
pink  color.  Ferric  chloride  T.S.,  produces  in 
an  aqueous  solution  of  Physostigmine  Sali- 
cylate a  deep  violet  color;  a  solution  of  chlo- 
rinated lime  added  to  the  aqueous  solution  pro- 
duces a  red  color.  On  evaporating  an  aqueous 
solution  of  the  salt  to  dryness  with  a  few 
drops  of  ammonia  water,  a  blue  residue  is 
produced,  which  is  soluble  in  alcohol,  and  when 
so  dissolved,  yields  a  red  fluorescent  solution 
upon  the  addition  of  acetic  acid  in  excess.  An 
aqueous  solution  of  the  salt  is  colored  cherry- 
red  by  the  addition  of  potassium  hydroxide 
T.S.,  changing  to  a  darker  red.  and  finally  to 
green.  Platinic  chloride  T.S.  produces  no  pre- 
cipitate in  solutions  of  the  salt  (distinction 
from  physostigmine  sulphate).  Sulphuric  acid 
containing  in  each  Cc.  1  drop  of  solution  of 
formaldehyde  gives  with  Physostigmine  Sali- 
cylate a  blight  pink  color;  sulphuric  acid  with 
a  few  particles  of  cane  sugar  produces  :i  yellow 
color,  turning  to  brown,  then  to  purple,  and 
finally  to  greenish-black.  If  0.005  (Jm.  of 
the  salt  be  dissolved  in  nitric  acid,  a  yellow 
solution  results,  which,  on  being  heated.  changes 
to  an  orange-color,  then  to  blood-red,  and  on 
evaporation  to  dryness  yields  a  green  residue. 
When  exposed  to  the  fumes  of  nitric  acid  this 
residue  becomes  violet-blue,  and  when  a  drop 
of  nitric  acid  is  added  to  it,  it  forms  a  reddish- 
violet  solution,  which  soon  changes  to  blood- 
red,  and  finally,  on  standing,  or  on  dilution, 
becomes  greenish-yellow."    U.  8. 

Uses. — This  salt  has  the  medicinal  proper- 
ties of  its  base.  It  has  long  been  used  as  a 
subcutaneous  laxative  in  colic  of  horses,  but 
has  been  chiefly  employed  in  human  medicine 
as  a  myotic.  Nevertheless,  it  is  a  valuable  addi- 
tion to  laxatives  when  there  is  intestinal  mus- 
cular atony;  given  hypodermically,  it  may  be 
of  great  service  in  acute  conditions  of  the 
alimentary7  canal  with  atonic  tympany.  For 
ordinary  ophthalmic  purposes  a  solution  of 
a  quarter  of  a  grain  of  the  salt  of  physostig- 
mine to  the  ounce  is  of  sufficient  strength,  but 
in  glaucoma  and  other  severe  diseases  of  the 
eyes  the  strength  of  two  grains  to  the  fluid- 
ounce  is  sometimes  necessary.  When  a  long 
continued  use  of  the  drug  is  desired,  one-six- 
teenth grain  to  the  ounce  is  usually  of  suffi- 
cient strength.  Physostigmine  solution  soon 
acquires  a  pinkish  color,  which  deepens  with 
age,  but  does  not  sensibly  affect  the  action  of 
the   drug  upon  the   eve. 

Dose,  l-80th  to  l-30th  grain  (0.0008  to  0.002 
Gm.). 


PHYSOSTIGMIN/E  SULPHAS. 
U.  S.,  Br. 

PHYSOSTIGMINE  SULPHATE  [Eserine  Sulphate] 

( phy-so-stig-mi'nae    sul'phas) 

( Ci5H21X302 )  2.H2S04  =  643.75 

"The  sulphate  [S02(0H)2.(Ci5H2iNs02)2] 
of  an  alkaloid  obtained  from  Physostigina.  It 
should  be  kept  in  well-stoppered,  dark  amber- 
colored  vials."  U.  S.  "The  sulphate,  (CicHai 
N302)2,H2S04,xH20,  of  an  alkaloid  obtained 
from  Calabar  Bean."   Br. 

Sulfate  d'Est'Tlnc  Fr.  Cod. :  Phvsostigminum  sul- 
furicum,  P.  G.;  Physostigminsulfat.  O.;  Sulfato  de 
eserina,  Sp. 

This  was  a  new  official  salt  in  1890;  it  is 
preferable  to  the  salicylate  on  account  of  its 
greater  solubility,  hut  on  exposure  to  the  air 
ii  BOOn  assumes  an  extractive  consistence  which 
renders  it  difficult  to  dispense;  the  salicylate 
is  free  from  this  objection. 

Preparation. — Physostigmine  or  escrine  sul- 
jihatr  \>  obtained  by  M.  A.  Petit  in  the  follow- 
ing manner:  A  hydro-alcoholic  extract  of  the 
bean  is  dissolved  in  four  parts  of  distilled 
water,  and  the  solution  filtered.  To  the  solu- 
tion is  added  one  gramme  of  potassium  bicar- 
bonate for  every  26  grammes  of  extract,  and 
mixture  is  shaken  with  ether  in  execs.-.. 
The  ether,  which  takes  up  nearly  all  the  alka- 
loid, is.  after  a  few  minutes'  repose,  separated. 
A  little  distilled  water  is  then  added,  and  after- 
wards sulphuric  acid  drop  by  drop,  the  liquid 
being  shaken  after  each  drop,  and  tested  with 
litmus  paper  until  exactly  neutral.  After  stand- 
ing, the  aqueous  solution  is  separated  from 
the  ether,  which  now  contains  none  of  the  alka- 
loid. This  ether  is  then  employed  as  before, 
and  the  operation  repeated  three  or  four  times, 
BO  M  completely  to  exhaust  the  original  solu- 
tion, and  the  liquid  obtained  each  time  is  added 
to  the  last  aqueous  solution.  This  contains  the 
physostigmine  sulphate  nearly  pure.  To 
purify  this,  it  should  be  passed  through  the 
same  process  as  the  original  solution  of  the 
extract.  The  resulting  solution  may  be  evapo- 
rated to  crystallization  if  desired;  but  usually 
the  evaporation  is  carried  only  so  far  as  to 
gel  rid  of  all  the  ether  present.  If  enough 
water  be  added  to  the  solution  to  make  as  many 
grammes  as  there  were  drops  of  sulphuric  acid 
(H2SO4)  employed,  each  gramme  will  repre- 
sent one  centigramme  of  the  alkaloid. 

Petit  and  Polonovski  conducted  experi- 
ments with  the  view  of  discovering  salts  of 
eserine  which  would  be  stable  and  non-hy- 
groscopic; they  made  eserine  benzoate,  eserine 
meta-cresotate,  eserine  citrate,  and  eserine  tar- 
trate. Processes  will  be  found  in  J.  P.  C, 
1894,  55. 

Properties. — It  is  officially  described  as  "  a 
white  or  yellowish-white,  micro-crystalline  pow- 
der, odorless,  and  having  a  bitter  taste.  It 
should    be   tasted   with   great    caution.     It   is 
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very  deliquescent,  and  gradually  turns  reddish 
by  exposure  to  air  and  ligbt.  Very  soluble  in 
water,  alcohol,  and  chloroform;  soluble  in  1200 
parts  of  ether  at  25°  C.  (77°  F.j.  When 
heated  to  130°  C.  (266°  F.),  the  salt  becomes 
soft,  and  melts  at  about  140°  C.  (284°  F.). 
Upon  ignition,  it  is  slowly  consumed,  leaving 
no  residue.  Its  aqueous  solution  shows  an 
acid  reaction  to  blue  litmus  paper.  Barium 
chloride  T.S.  produces  in  an  aqueous  solution 
of  the  salt  a  white  precipitate,  which  is  in- 
soluble in  hydrochloric  acid.  An  aqueous  solu- 
tion of  Physostigmine  Sulphate  yields,  with 
alkalies,  a  white  precipitate,  which  quickly 
turns  pink,  and  dissolves  in  an  excess  of  the 
alkali,  forming  a  pink  or  red  solution,  which 
soon  fades  to  yellowish-green.  Gold  chloride 
T.S.  gives  with  aqueous  solutions  of  the  salt 
a  purple  color.  Platinic  chloride  T.S.  pro- 
duces in  aqueous  solutions  of  the  salt  a 
yellowish-white  precipitate  (distinction  from 
physostigmine  salicylate).  Sulphuric  acid  with 
Physostigmine  Sulphate  yields  only  a  faint 
yellow  color.  Sulphuric  acid  containing  a  crys- 
tal of  potassium  iodate,  on  being  added  to  a 
crystal  of  the  salt,  gives  a  light  purple  color, 
immediately  changing  to  yellowish-red.  If 
0.005  Gm.  of  the  salt  be  dissolved  in  nitric 
acid,  a  yellow  solution  results,  which,  on  being 
heated,  changes  to  an  orange-color,  then  to 
blood-red,  and,  on  evaporation  to  dryness, 
yields  a  green  residue.  When  exposed  to  the 
fumes  of  nitric  acid,  this  residue  becomes 
violet-blue,  and  when  a  drop  of  nitric  acid  is 
added  to  it,  it  forms  a  reddish-violet  solution, 
which  soon  changes  to  blood-red,  and  finally, 
on  standing,  or  on  dilution,  becomes  greenish- 
yellow."  U.  S.  "  When  shaken  with  dilute 
solution  of  potassium  hydroxide  it  becomes 
red;  and  when  mixed  with  solution  of  am- 
monia and  evaporated  to  dryness  on  a  water- 
bath,  it  leaves  a  bluish  residue,  the  solution  of 
which  in  very  dilute  acids  is  dichroic,  being 
red  by  reflected  and  blue  by  transmitted  light. 
A  minute  fragment  dissolved  in  a  few  drops  of 
fuming  nitric  acid  yields  a  yellow  liquid,  which 
on  evaporation  on  a  water-bath  darkens  in 
color,  the  residue  when  completely  dried  being 
of  a  green  color.  A  dilute  aqueous  solution 
applied  to  the  eye  causes  contraction  of  the 
pupil.  It  leaves  no  ash  when  burned  with  free 
access  of  air."   Br. 

The  medicinal  properties,  uses,  and  dose  are 
the  same  as  those  of  Physostigmine  Salicylas. 

Off.  Prep. — Lamella  Physostigminae,  Br. 

PHYTOLACCA.  U.  S. 

PHVTOLACCA  [Poke  Root,  Phytolacca  Radix, 
Pharm.  1890] 

(phy-to-lac'c$) 

"  The    dried    root    of    Phytolacca    decandra 

Linne     (Fam.     Phytolaccaceoe) ,     collected     in 

autumn."    U.  S. 

Phytolacca  Root;  Racine  de  Phytolaque,  Fr.; 
Kermesbeerenwurzel,  Q. 


Phytolacca  decandra,  L.,  Sp.  PI.  (1762)  631; 
Willd.,  Sp.  PI.  ii.  822;  Bigelow,  Am.  Med. 
Bot.,  i.  39;  Barton,  Med.  Bot.,  ii.  213— This 
is  an  indigenous  plant,  with  large  perennial 
root,  often  five  or  six  inches  in  diameter, 
divided  into  two  or  three  principal  branches, 
soft,  fleshy,  fibrous,  whitish  within,  and  covered 
with  a  brownish  cork.  The  stems,  which  are 
annual,  frequently  grow  to  the  height  of  six 
or  eight  feet  and  divide  into  numerous  spread- 
ing branches.  They  are  round,  very  smooth, 
green  when  young,  but  purple  after  the  ber- 
ries have  ripened.  The  leaves  are  scattered, 
ovate-oblong,  entire,  pointed,  smooth,  ribbed 
beneath,  and  on  short  footstalks.  The  flowers 
are  numerous,  small,  and  in  long  racemes, 
which  are  sometimes  erect,  sometimes  drooping. 
The  corolla  consists  of  five  ovate,  concave, 
whitish  petals,  folding  inward.  There  are  ten 
stamens  and  the  same  number  of  pistils.  The 
raceme  of  flowers  becomes  a  cluster  of  dark 
purple,  almost  black  shining  berries  flattened 
above  and  below,  and  divided  into  ten  cells, 
each  containing  one  seed. 

The  poke  is  abundant  in  all  parts  of  the 
United  States,  flourishing  along  fences,  by  the 
borders  of  woods,  and  especially  in  newly 
cleared  and  uncultivated  fields.  The  muck 
thrown  up  from  the  ditches  of  swamps  is 
peculiarly  favorable  to  it,  and  a  bed  of  muck 
may  almost  always  be  recognized  by  the  luxu- 
riant growth  of  poke  with  which  it  covers  itself. 
It  also  grows  spontaneously  in  Northern 
Africa  and  Southern  Europe,  where,  how- 
ever, it  is  supposed  to  have  been  introduced 
from  America.  Its  flowers  begin  to  appear 
in  July,  and  the  fruit  ripens  in  autumn.  The 
magnitude  of  the  poke  weed,  its  large  rich 
leaves,  and  its  beautiful  clusters  of  purple 
berries,  often  mingled  upon  the  same  branch 
with  the  green  unripe  fruit  and  the  flowers 
still  in  bloom,  render  it  one  of  the  most  striking 
of  our  native  plants.  The  young  shoots  are 
much  used  as  food  early  in  the  spring,  boiled 
in  the  manner  of  spinach.  The  ashes  of  the 
stems  and  leaves  contain  a  very  large  propor- 
tion of  potassium  salts,  yielding,  according 
to  Braconnot,  not  less  than  4.2  per  cent,  of 
the  pure  caustic  alkali.  In  the  plant  the  potas- 
sium hydroxide  is  combined  with  an  acid  closely 
resembling  malic  acid,  though  differing  from  it 
in  some  respects.  The  leaves,  berries,  and  root 
are  used,  but  only  the  latter  is  now  mentioned 
in  the  Pharmacopoeia.  The  root  is  most  active. 
It  should  be  dug  up  late  in  November,  cut 
into  thin  transverse  slices,  and  dried  with  a 
moderate  heat.  As  its  virtues  are  diminished 
by  keeping,  a  new  supply  should  be  procured 
every  year.  The  berries  should  be  collected 
when  perfectly  ripe,  and  the  leaves  about  the 
middle  of  summer,  when  the  footstalks  begin 
to  redden. 

The  berries,  formerly  official  (Phytolacca 
Fructus,  U.  S.  1890,  Phytolacca  Baccoe,  U.  S. 
1880,  Poke  berry),  contain  a  succulent  pulp, 
and  yield  upon  pressure  a  large  quantity  of 
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fine  purplish  red  juice.  They  have  a  sweetish, 
nauseous,  slightly  acrid  taste,  with  little  odor. 
They  were  officially  described  as  "  a  depressed- 
globular,  dark  purple,  compound  berry,  about 
8  Mm.  in  diameter,  composed  of  ten  carpels, 
each  containing  one  lenticular,  black  seed; 
juice  purplish-red;  inodorous;  taste  sweet, 
slightly  acrid."  U.  S.  1890.  The  coloring  prin- 
ciple is  evanescent,  and  cannot  be  applied 
to  useful  purposes  in  dyeing,  from  the  diffi- 
culty of  fixing  it.  Alkalies  render  it  yellow, 
but  the  original  color  is  restored  by  acids.  The 
juice  contains  saccharine  matter,  and,  after 
fermenting,   yields   alcohol   by   distillation. 

The  dried  root  is  branched,  of  a  light 
yellowish-brown  color  externally,  very  much 
wrinkled,  and,  when  in  transverse  slices,  ex- 
hibits on  the  cut  surface  numerous  concentric 
rings,  formed  by  the  projecting  ends  of  fibres, 
between  which  the  intervening  matter  ha-, 
shrunk  in  drying.  The  structure  internally 
in  the  older  roots  is  firm  and  almost  lign< 
the  color  yellowish  white,  alternating  with 
darker  circular  layers.  The  tincture  is  fibrous, 
the  wood-bundles  in  several  distinct,  concentric 
circles.  There  is  no  odor.  The  tasti 
slightly  sweetish,  and  at  lirst  mild,  but  fol- 
lowed   by    a    sense    of    acrimony. 

Properties. — By  the  U.  8.  I'harm..  it  is 
described  as  "  cylindrical,  somewhat  tapering, 
sparingly  branched,  3  to  7  Cm.  thick,  mostly 
in  transverse  or  longitudinal  slices,  externally 
yellowish-brown,  finely  longitudinally  or  spi- 
rally wrinkled  and  thickly  annulate  with  lighter 
colored,  low  ridges;  fracture  fibrous,  charac- 
terized by  alternating  layers  of  fibrovascular 
tissue  and  parenchyma,  the  layers  of  the  latter 
being  much  retracted;  odor  slight:  taste  sweet- 
ish, afterwards  highly  acrid."  U.  S.  The 
active  matter  is  imparted  to  boiling  water  and 
alcohol.  From  the  analysis  of  Edward  Don- 
nelly, the  root  appears  to  contain  tannic  acid, 
starch,  gum,  sugar,  resin,  fixed  oil,  and  lignin,  be- 
sides various  inorganic  substances.  (A.  J.  P.,  xv. 
169.)  Claussen  (Pharm.,  1879,  p.  4G6)  prepared 
from  the  seeds  of  Phytolacca  decandra,  by  ex- 
traction with  alcohol,  evaporation  to  dryness,  and 
taking  up  with  chloroform  or  ether,  after  wash- 
ing the  residue  with  petroleum  benzin,  a  neutral 
principle  in  silky  lustrous  crystals,  insoluble 
in  water,  soluble  in  alcohol,  ether,  and  chloro- 
form, wThich  he  named  phytolaccin.  A.  Tereil 
(C.  R.  A.  S.,  91,  856)  obtained  from  the  ber- 
ries an  acid  (phytolaccic  acid)  as  an  unerys- 
tallizable  yellowish-brown  mass  of  gummy  con- 
sistency. It  was  soluble  in  water  and  alcohol, 
slightly  soluble  in  ether,  of  acid  reaction,  and 
gelatinizing  with  hvdrochloric  and  sulphuric 
acids.  W.  F.  Wagner  (A.  J.  P.,  1887,  p.  69) 
found  tannin  in  the  berries,  but  not  in  the  root. 
W,  A.  Partee  {A.  J.  P.,  1888,  p.  123)  made 
a  proximate  examination  of  poke  root  and 
found  crystals  deposited  from  a  solution  of  an 
alcoholic  extract  in  absolute  alcohol;  he  also 
discovered  traces  of  tannin,  glucose,  and  indi- 
cations which  pointed  to  the  presence  of  a  gluco- 


sidal  principle.  Frankforter  and  Ramaley  (A. 
J.  P.,  1897,  281)  have  again  analyzed  the  root 
with  care.  They  find  nearly  10  per  cent,  of 
a  non-reducing  sugar,  free  acid,  identified  as 
formic  acid,  but  no  certain  proof  of  either 
alkaloid  or  glucoside.  The  very  bitter  resin 
amounted  to  1  per  cent.;  phytolaccine,  an 
alkaloid,  has  been  said  to  exist  in  minute  quan- 
tity in  the  root. 

Uses. — Phytolacca  is  emetic,  purgative,  and 
somewhat  narcotic.  As  an  emetic  it  is  very 
slow  in  its  operation,  frequently  not  beginning 
to  cause  vomiting  in  less  than  one  or  two  hours 
after  it  has  been  taken,  and  then  continuing 
to  act  for  a  long  time  upon  both  the  stomach 
and  the  bowels.     The  vomiting  produced  by  it 

lid  not  to  be  attended  with  much  pain 
or  spasm,  but  narcotic  effects  have  been  ob- 
served by  some  physicians,  such  as  drowsiness, 
vertigo,  and  dimness  of  vision.  In  overdoses 
it  produces  excessive  vomiting  and  purging, 
attended  with  great  prostration  of  strength, 
and    sometimes    with    convulsions.      A    woman 

thotooj*  for  March,  1852,  ii.  134)  ate  a 
double  handful  of  the  berries.  Free  purga- 
tion followed  upon  the  first  day.  after  which 
coma  set  in.  with  great  prostration,  though 
death  did  not  occur  until  after  the  sixth  day. 
A  child,  six  yean  old,  after  tuning  swallowed 
two  or  three  tliiidrachms  of  a  tincture  of  the 
was  sei/.ed  in  less  than  an  hour  with 
Ionic  spasm  of  the  muscles,  the  extremities 
being    stiff,    the    hands    clenched,    the    feet    ex- 

d     and    toes    flexed,    and    the    trunk    in    I 
condition  of  opisthotonos.    (A.  M.  S.  J.,  July, 
i     According  to  Roberts  Bartholow,  Phy- 
tolacca causes  in  the  lower  animals  convulsions 

death  from  paralysis  of  respiration.  It 
i-   not    fit    for   use   as   an    emetic,   hut    has   been 

employed  as  an  alterative  with  asserted  good 

results  in  the  treatment  of  chronic  rheumatism, 
gramdar  conjunctivitis,  and  even  of  cancer. 
Locally  it  has  been  used  in  the  form  of  oint- 
ment (a  drachm  to  the  ounce)  in  the  treatment 
of  psora,  tinea  capitis,  sycosis,  and  favus.  _  It 
occasions  at  first  a  sense  of  heat  and  smarting 
in  the  parts  to  which  it  is  applied.  A  satu- 
rated tincture  of  the  berries  may  be  given  in 
rheumatic  cases,  in  the  dose  of  a  fluidrachm 
!.),  three  times  a  day.  Alcohol,  di- 
luted alcohol,  and  water,  extract  the  virtues  of 
poke   root. 

Dose,  emetic,  ten  to  thirty  grains  (0.65  to 
2.0  Gm.)  ;  alterative,  one  to  five  grains  (0.065 
to  0.32  Gm.). 

Off.  Prep. Fluidextractum  Phytolacca,  U.  8. 

PICROTOXINUM.  Br. 

PICROTOXIN 

( ple-ro-tox-f  nym ) 

C30H34O13  =  597.74 

"A  neutral  principle  obtained  from  the  fruits 
of    Anamirta    paniculata,    Colebr."    Br. 


PAET  I. 


Picrotoxinum. 


943 


Picrotoxin  was  not  retained  in  the  U.  S.  P. 
8th  Revision.  This  substance  is  obtained  from 
Cocculus  indicus  (Ancmirta  paniculata) ,  for  an 
account  of  which  see  Part  II.  The  formula 
CisHieOe  +  H2O  which  is  often  given  for  picro- 
toxin belongs,  according  to  Paterno  and  Ogli- 
aloro  (Gazz.  Chim.,  ii.  41),  to  picrotoxinin, 
which  with  picrotin,  C15H18O7,  is  a  decomposi- 
tion product  of  the  original  picrotoxin,  C30 
H34O13. 

Properties. — Picrotoxin  was  thus  described 
in  the  U.  S.  1890 :  "  Colorless,  flexible,  shining, 
prismatic  crystals,  or  a  micro-crystalline  pow- 
der, odorless,  and  having  a  very  bitter  taste; 
permanent  in  the  air.  Soluble,  at  15°  C.  (59° 
F.),  in  240  parts  of  water,  and  in  9  parts  of 
alcohol;  in  25  parts  of  boiling  water,  and 
in  3  parts  of  boiling  alcohol;  also  soluble  in 
solutions  of  the  alkalies,  and  in  acids.  Very 
slightly  soluble  in  ether  or  chloroform.  Picro- 
toxin is  neutral  to  litmus  paper.  When  heated 
to  200°  C.  (392°  F.),  picrotoxin  melts,  form- 
ing a  yellow  liquid,  and  upon  ignition  it  is 
consumed,  leaving  no  residue.  Concentrated 
sulphuric  acid  dissolves  Picrotoxin  with  a  gol- 
den-yellow color,  very  gradually  changing  to 
reddish-brown,  and  showing  a  brown  fluores- 
cence. On  mixing  about  0.2  Gm.  of  powdered 
sodium  nitrate  with  3  or  4  drops  of  sulphuric 
acid,  in  a  small,  flat-bottomed  capsule,  sprink- 
ling a  minute  quantity  of  Picrotoxin  over  it, 
and  then  adding,  from  a  pipette,  concentrated 
solution  (1  in  4)  of  sodium  hydrate,  drop  by 
drop,  until  it  is  in  excess,  the  particles  of 
Picrotoxin  will  acquire  a  brick-red  to  deep  red 
color  which  fades  after  some  hours.  On  di- 
luting 2  Cc.  of  alkaline  cupric  tartrate  volu- 
metric solution  with  10  Cc.  of  water,  and  add- 
ing a  small  portion  of  Picrotoxin,  red  cuprous 
oxide  will  be  separated  within  half  an  hour  at 
ordinary  temperatures,  and  much  more  rapidly 
upon  the  application  of  heat.  The  aqueous 
solution  of  Picrotoxin  should  remain  unaffected 
by  mercuric  or  platinic  chloride  test-solution, 
tannic  acid  test-solution,  mercuric  potassium 
iodide  test-solution,  or  other  reagents  for  alka- 
loids (absenee  of  alkaloids)."  U.  S.  1890.  The 
British  Pharmacopoeia  describes  it  as  follows: 
"It  melts  at  378°  F.  (192.2°  C).  It  is  soluble 
in  330  parts  of  cold  or  35  of  boiling  water, 
and  in  13  of  cold  or  3  of  boiling  alcohol  (90 
per  cent.).  It  is  soluble  in  10  parts  of  solu- 
tion of  potassium  hydroxide,  and  the  resulting 
liquid,  on  boiling,  immediately  reduces  Feh- 
ling's  solution.  Heated  on  platinum  foil,  the 
crystals  melt,  forming  a  yellowish  liquid,  which 
on  further  heating,  becomes  charred,  and  is  at 
length  completely  dissipated.  It  dissolves  in 
sulphuric  acid  with  a  saffron-yellow  color.  Its 
aqueous  solution  is  not  precipitated  by  test- 
solution  of  mercuric  chloride,  solution  of 
platinic  chloride,  or  solution  of  tannic  acid 
(distinction  from  alkaloids)."  Br.  E.  Schmidt 
and  Lowenhardt,  who  made  a  study  of  pic- 
rotoxin (Ber.  d.  Chem.  Ges.,  xiv.  812), 
found  with  it  several  principles.  They  identified 


the  easily  soluble  body  picrotoxinin,  CisHieOe, 
fusing  point  from  200°  to  201°  C,  and  the 
difficultly  soluble  anhydrous  picrotin,  CisHis 
07,  fusing  point  from  240°  to  245°  C.  Picro- 
toxinin shows  a  brick-red  color,  when  tested 
with  the  Langley  reaction,1  while  picrotin 
is  indifferent  in  this  case.  See  a  paper  by 
Meyer  and  Bruger,  Ap.  Ztg.,  1899,  67.  To 
procure  picrotoxin,  the  aqueous  extract  of  the 
seeds  is  triturated  with  pure  magnesia,  and 
then  treated  with  hot  alcohol,  which  dissolves 
the  picrotoxin,  and  yields  it  upon  evaporation. 
In  this  state,  however,  it  is  impure.  To  ob- 
tain it  colorless  it  must  be  again  dissolved  in 
alcohol,  and  treated  with  animal  charcoal. 
After  filtration  and  due  evaporation,  it  is  de- 
posited in  the  crystalline  form.  Accompany- 
ing the  picrotoxin  in  the  seeds  is  anamirtin, 
C19H24O10.  Possibly  identical  with  this  is  the 
cocculin  of  Lowenhardt,  to  which,  however,  the 
formula  C19H26O10  is  given  by  its  discoverer. 
It  does  not  give  any  color  with  the  Langley 
reaction.  Besides  picrotoxin,  Cocculus  indicus 
contains  a  large  proportion  of  fixed  oil,  and 
other  substances  of  less  interest.  In  the  shell 
Pelletier  and  Couerbe  discovered  two  distinct 
principles, — one  alkaline  and  named  menisper- 
mine,  C18H24N2O2,  the  other  identical  with  it 
in  composition,  but  distinguishable  by  its  want 
of  alkalinity,  its  volatility,  and  its  solubility 
and  crystalline  form,  and  denominated  para- 
menispermine.  They  found  also  in  the  shell  a 
new  acid,  which  they  called  hypopicrotoxic. 
The  picrotoxin  of  Boullay  they  believed  to 
possess  acid  properties,  and  proposed  for  it 
the  name  of  picrotoxic  acid.  (J.  P.  C,  xx. 
122.) 

1  In  Europe,  picrotoxin  m  said  to  be  added  to  malt 
liquors  in  order  to  give  them  bitterness  and  intoxicat- 
ing properties, — although  the  practice  is  forbidden  by 
law,  in  England,  under  heavy  penalties.  Gunckel 
proposes  the  following  mode  of  detecting  and  sepa- 
rating picrotoxin  from  liquids  containing  it,  founded 
on  the  facts  that  it  is  soluble  in  dilute  acids  though 
not  combining  with  them,  and  that  ether  extracts  it 
from  its  acid  solutions,  but  not  from  those  in  water  or 
alcohol,  even  in  the  presence  of  potassium  hydroxide. 
The  substance  suspected  to  contain  it,  having  been 
brought  to  the  consistence  of  paste,  is  to  be  digested 
with  alcohol  and  a  little  tartaric  acid,  the  liquid 
separated,  the  alcohol  evaporated,  the  residue  diluted 
with  a  little  water  and  then  treated  with  ether,  and, 
finally,  the  ethereal  solution  submitted  to  evaporation 
in  a  watch  glass.  Picrotoxin,  if  present,  is  deposited, 
recognizable  by  its  feathery  crystallization,  its  bitter 
taste,  and  the  property  of  reducing  the  tartrate  of 
copper  and  potassium.  If  strychnine,  which  per- 
haps resembles  it  most  closely  in  its  effects,  is  present, 
it  will  be  left  behind  in  the  acidulated  solution. 
(J.  P.  C,  1858,  p.  78  ;  from  A.  Pharm.,  xciv.  14.)  In 
the  instance  of  adulterated  malt  liquor,  in  conse- 
quence of  the  resin  of  hops  it  contains,  it  might  be 
expedient  first  to  evaporate  the  liquor  to  dryness,  and 
prepare  an  aqueous  extract  of  the  residue,  and  then  to 
proceed  as  stated.  J.  W.  Langley  proposes,  as  a 
means  of  detection,  the  oxidation  of  picrotoxin.  When 
to  a  little  of  this  substance,  mixed  with  potassium 
nitrate  in  a  watch  glass,  a  drop  of  sulphuric  acid  is 
added,  no  observable  reaction  takes  place ;  but,  if  a 
very  strong  solution  of  potassium  or  sodium  hy- 
droxide be  now  added,  a  bright  reddish-yellow  color 
will  be  produced,  which  will  be  highly  characteristic. 
A  very  minute  quantity  may  thus  be  detected. 
Langley,  however,  thinks  it  probable  that  this 
phenomenon  is  owing  to  a  minute  quantity  of  some 
nitrogenous  principle,  for  if  picrotoxin  be  purified 
by  combining  it  in  solution  with  potassium  hydroxide, 
and  then  precipitating  it  with  an  acid,  it  does  not 
answer  the  test.     (Am.  J.  Set.,  1862.) 
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Uses. — Pierotoxin  is  a  violent  poison  to  all 
classes  of  animals,  producing  when  in  sufficient 
dose  violent  convulsive  attacks,  both  epileptic 
and  tetanic,  with  periodic  arrest  of  respiration, 
slowing  of  heart  beat,  and  finally  death.  An 
almost  characteristic  phenomenon  is  the  inter- 
change between  tonic  and  clonic  convulsions, 
with  a  peculiar,  almost  purposive  movement  in 
the  clonic  attacks;  the  motions  of  swimming, 
of  walking,  of  rotation,  of  eating,  etc..  are 
usually  some  or  all  of  them  present.  Vomit- 
ing sometimes  occurs;  the  pupils  are  usually 
primarily  contracted,  secondarily  dilated,  and 
stupor  deepens  finally  into  coma.  The  convul- 
sive movements  are  largely  due  to  intense  ex- 
citement of  the  motor  cells  in  the  medulla  and 
spinal  cord.  The  respiratory  central  as  well 
as  the  vasomotor  centres  share  in  this  action, 
the  condition  of  excitement  being  probably 
followed  in  fatal  caeei  by  one  of  secondary 
depression  and  exhaustion.  Daring  the  period 
of  convulsion  the  reflex  activity  is  often  ■bated, 
especially  directly  after  a  convulsive  attack. 
This,  taken  with,  the  fact  that  section  of  the 
cord  high  up  at  such  a  period  briagJ  on  return 
of  reflex  activity,  lias  led  to  the  conclusion  that 
the    drug    powerfully    stimulates     Setschenow's 

centre   and    thereby    arreata    reflex    movement. 

The   experiments   of    Gottlieb,    however    (A.    E. 

P.  P.,  Bd.  xxx.,  L892),  seem  to  show  that  email 
doses  increase  reflex  activity  by  stimulating 
the  motor  cells,  and  he  believes  that  the 
apparent  loss  of  reflex  activity  after 
doses  is  the  result  of  exhaustion  due  to  the 
motor  discharges,  the  return  of  the  reflex  ac- 
tivity after  section  of  the  cord  being  due  to  tho 
arrest  by  such  section  of  the  convulsive  at- 
tacks, and  consequent  prevention  of  exhaustion. 
This  does  not.  however,  seem  probable,  and.  M 
asserted  by  Kossa  (S.  ./.,  Sept.  1894),  the 
motor  tract  of  the  medulla  and  spinal  cord  is 
probably  in  the  end  paralyzed  by  the  poicon. 
Small  doses  of  pierotoxin  have  a  pronounced 
influence  in  increasing  the  blood  pressure. 
which  increase  seems  from  the  experiment.- 
of  Gottlieb  to  be  chiefly  due  to  excitement 
of  the  vasomotor  centres.  The  slowing  of 
the  heart  produced  by  pierotoxin  is  largely 
owing  to  the  extreme  irritation  of  the  inhibi- 
tory centres,  but  it  would  seem  also  that  the 
poison  has  an  influence  directly  upon  the  heart 
itself,  since  Falck  has  noted  immediate  Blowing 
and  quick  arrest  of  the  isolated  frog's  heart 
when  pierotoxin  solution  is  brought  in  contact 
with  it.  The  final  arrest  of  the  heart  is  in 
diastole.  According  to  Kossa,  the  motor  nerves 
and  the  voluntary  muscle  are  not  affected  by 
the  poison,  which  produces,  however,  violent 
peristalsis  in  the  uterus  and  the  intestinal  tract. 
In  man,  pierotoxin  acts  as  it  does  in  the 
lower  animals,  and  a  number  of  cases  of  serious 
or  even  fatal  poisoning  have  been  produced  by 
it  or  by  substances  containing  it.  Planat  com- 
mends it  highly  in  epilepsy,  hystero-epilepsy, 
chorea,  and  similar  nervous  disorders,  and 
Dujardin-Beaumetz  states  that  he  has  found  it 


very  useful  in  epilepsy  in  ascending  doses  of 
from  one-fourth  to  three  milhgrammes.  It 
has  also  been  used  with  alleged  excellent  re- 
sults in  night  sweats,  especially  by  Semmola. 
There  seems  to  be  little  reason  for  believing 
it  to  be  of  value  in  practical  medicine,  but  the 
experiments  of  M.  Koppen  (A.  E.  P.  P., 
xxix.,  1892)  indicate  that  it  is  an  active  phys- 
iological antidote  to  poisons  of  the  chloral 
group.  In  Kossa's  experiments  (Ungar.  Arch. 
f.  Med.,  i.  1892)  it  was  found  to  increase  the 
toxic  action  of  morphine. 

Dose,  from  1-100  to  1-30  of  a  grain  (0.0006 
to  0.002  Gm.). 

PILOCARPIN/E  H YDROCHLORIDUM. 

U.  S. 

PILOCARPINE  HYDROCHLORIDE  [Pilocarpine 
Hydrochlorate,  Pilocarpine  Hydro- 
chloras,  Pharm.1890] 

( pi-ly  car-pi'nac   hy-dro-chlor'j-dum) 

OuHiaNtQfrHCl  =  242.81 

"The  hydrochloride  [HCl.CnllieNaOa]  of 
an  alkaloid  obtained  from  Pilocarpus.  It 
should  be  kept  in  well-stoppered,  amber- 
colored  vials. ''    U.  S. 

This  alkaioida]  salt  is  usually  obtained  by 
the  process  given  under  Pilocarpus  for  the 
alkaloid  (aee  page  948).  Although  the  nitrate 
is  more  frequently  found  in  commerce  at  pres- 
ent, the  hydrochloride  has  been  preferred, 
principally  because  of  it.s  more  ready  solu- 
bilitv  in  water.  Schuchardt  states  (N.  R., 
May.  1881)  that  100  parts  of  boiling  water 
dissolve  (><>  parte  of  pilocarpine  hydrochloride, 
and  water  at  15°  C.  (59°  F.)  dissolves  nearly 
the  same  amount;  of  alcohol  of  sp.  gr.  0.820 
n  i.  quires  7  parts  for  solution  at  15°  C.  (59° 
F.),  while  the  same  alcohol,  boiling,  easily  dis- 
solves 2J  parts  of  the  salt.  According  to  the 
^ame  authority,  pilocarpine  nitrate  is  soluble 
at  l.V  <'.  i"»9°  F.)  in  8  parts  of  water.  At 
100°  C.  (212°  F.)  it  has  the  same  solubility 
as  the  hydrochloride.  It  requires  130  parts 
of  alcohol  of  sp.  gr.  0.820  at  15°  C.  (59°  F.), 
and  40  parts  of  boiling  alcohol,  to  dissolve  it. 
These  figures  do  not  agree  with  the  official 
solubilities. 

Properties. — Pilocarpine  hydrochloride  is 
officially  described  as  in  "  colorless,  or  white, 
transparent  crystals,  odorless,  and  having  a 
faintly  bitter  .  taste ;  deliquescent  on  exposure 
to  the  air.  It  contains  no  water  of  crystal- 
lization. Soluble  in  0.3  part  of  water,  2.3 
parts  of  alcohol,  and  in  540  parts  of  chloro- 
form at  25°  C.  (77°  F.) ;  soluble  in  1.1  parts 
of  alcohol  at  60°  C.  (140°  F.) ;  insoluble  in 
ether.  After  drying  for  several  hours  at  100° 
C.  (212°  F.),  the  salt  melts  at  195.9°  C.  (384.5° 
F.),  and  upon  ignition  it  is  entirely  consumed. 
Its  aqueous  solution  is  neutral,  or  has  a  faintly 
acid  reaction  upon  blue  litmus  paper.  Sul- 
phuric  acid   dissolves   Pilocarpine  Hydrochlo- 
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ride,  with  elimination  of  hydrochloric  acid  gas 
and  the  formation  of  a  colorless  liquid;  upon 
adding  to  the  solution  a  small  fragment  of 
potassium  dichromate  on  a  white  porcelain 
surface,  a  bright,  grass-green  color  is  pro- 
duced. If  0.01  to  0.02  Gm.  of  the  salt  be 
dissolved  in  2  Cc.  of  water  in  a  test-tube,  2 
Cc.  of  a  slightly  acid  solution  of  hydrogen 
dioxide  added,  and  a  small  layer  of  benzene 
be  carefully  poured  upon  the  liquid,  then  if 
3  or  4  drops  of  a  solution  of  potassium  di- 
chromate (1  in  300)  be  added  and  the  mixture 
be  gently  shaken,  the  benzene  layer  will  ac- 
quire a  violet  color,  while  the  aqueous  layer 
will  remain  yellow  (distinction  from  other  alka- 
loids. If  more  than  0.02  Gm.  be  used,  the 
benzene  turns  blue,  and  the  reaction  is  no 
longer  characteristic).  On  rubbing  together 
equal  parts  of  Pilocarpine  Hydrochloride  and 
mercurous  chloride,  a  black  color  is  produced. 
Silver  nitrate  T.S.  produces,  in  an  aqueous 
solution  of  the  salt,  a  white  precipitate  in- 
soluble in  nitric  acid."    U.  S. 

Uses. — Pilocarpine  hydrochloride  is  superior 
to  pilocarpus  in  the  certainty  of  its  diapho- 
retic action,  and  in  being  less  disagreeable, 
and  probably  less  apt  to  nauseate.  Weber, 
Bardenhewer,  and  Auschmann  agree  that  0.3 
of  a  grain  of  it  is  equal  to  seventy-five  grains 
of  the  best  leaves,  but  this  is  probably  an  over- 
estimate of  its  powers.  The  hydrochloride 
may  be  used  hypodermically  in  aqueous  solu- 
tion; the  commencing  dose  is  an  eighth  of  a 
grain  (0.008  Gm.),  although  much  larger  doses 
are  sometimes  necessary.  A  solution  of  the 
salt  is  sometimes  used  by  oculists  as  a  myotic. 
Pilocarpine  is  often  used  with  advantage  for 
the  stimulation  of  other  secretions  than  those 
of  the  skin.  Cheron  affirms  that  it  is  an  active 
galactagogue.  When  given  in  doses  of  from 
one-twentieth  to  one-fifteenth  of  a  grain  (0.003 
to  0.004  Gm.),  at  intervals  of  two  or  three 
hours,  it  frequently  acts  as  a  powerful  hydra- 
gogue  diuretic.  According  to  Watowski  and 
others,  it  is  of  value  in  the  treatment  of  catar- 
rhal jaundice.  In  the  form  of  gelatin  disks 
(each  containing  from  one-twelfth  to  one  fif- 
teenth of  a  grain),  allowed  to  dissolve  slowly 
in  the  mouth,  it  has  been  used  with  alleged 
satisfaction  against  the  exceedingly  dry  mouth 
of  phthisis  and  other  chronic  diseases. 

Dose,  one-eighth  to  one-fourth  of  a  grain 
(0.008  to  0.016  Gm.). 

PILOCARPINE  NITRAS.  U.  S.,  Br. 

PILOCARPINE  NITRATE 

( pi-lQ-car-pi'nae  ni'tras ) 

CuHieNaOa-HNOa  =  269.20 

"The  nitrate  [NO2OH.C11H16N2O2]  of  an 
alkaloid  obtained  from  Pilocarpus.  It  should 
be  kept  in  well-stoppered,  amber-colored  vials." 
U.  S.  "The  nitrate  of  an  alkaloid,  C11H16N2 
02,HN03,  obtained  from  Jaborandi  Leaves." 
Br. 

(60) 


Preparation. — This  salt  may  be  made  by 
adding  pure  pilocarpine  to  diluted  nitric  acid, 
carefully  evaporating  the  solution,  and  purify- 
ing the  crystals  by  solution  in  alcohol  and 
recrystallizing. 

Properties. — This  salt  was  recognized  in  the 
U.  S.  P.  for  the  first  time  in  the  8th  Rev.  and 
it  is  there  described  as  follows :  "  Colorless,  or 
white,  shining  crystals,  odorless,  and  having  a 
faintly  bitter  taste;  permanent  in  the  air.  It 
contains  no  water  of  crystallization.  Soluble 
in  4  parts  of  water  and  in  60  parts  of  alcohol, 
at  25°  C.  (77°  F.) ;  soluble  in  16  parts  of 
alcohol  at  60°  C.  (140°  F.);  insoluble  in 
ether  and  chloroform.  It  melts  at  170.9°  C. 
(339.7°  F.).  Upon  ignition,  it  is  quickly  con- 
sumed, leaving  no  residue.  The  aqueous  solu- 
tion (1  in  100)  shows  an  acid  reaction  to  blue 
litmus  paper.  Sulphuric  acid  dissolves  Pilo- 
carpine Nitrate,  forming  a  colorless  solution, 
and  on  adding  a  fragment  of  potassium  di- 
chromate, a  bright  grass-green  color  is  produced. 
On  rubbing  together  equal  parts  of  the  salt 
and  mercurous  chloride,  no  black  color  is  pro- 
duced (distinction  from  pilocarpine  hydro- 
chloride). If  0.01  to  0.02  Gm.  of  the  salt 
be  dissolved  in  2  Cc.  of  water  in  a  test-tube, 
2  Cc.  of  a  slightly  acid  solution  of  hydrogen 
dioxide  added,  and  a  small  layer  of  benzene 
be  carefully  poured  upon  the  liquid,  then 
if  three  or  four  drops  of  a  solution  of  potas- 
sium dichromate  (1  in  300)  be  added  and  the 
mixture  be  gently  shaken,  the  benzene  layer 
will  acquire  a  violet  color,  while  the  aqueous 
layer  will  remain  yellow  (distinction  from 
other  alkaloids.  If  more  than  0.02  Gm.  be 
used,  the  benzene  turns  blue  and  the  reaction 
is  no  longer  characteristic).  If  to  an  aqueous 
solution  of  the  salt,  mixed  with  an  equal 
volume  of  ferrous  sulphate  T.S.,  sulphuric  acid 
be  carefully  added  without  shaking,  a  brown 
ring  will  appear  at  the  juncture  of  the  two 
layers."  U.  S.  The  Br.  Pharm.  also  recognizes 
the  nitrate,  which  it  describes  as  "  a  white  crys- 
talline powder;  soluble  in  8  or  9  parts  of  cold 
water;  slightly  soluble  in  cold,  freely  soluble  in 
hot  alcohol  (90  per  cent.).  Strong  sulphuric 
acid  forms  with  it  a  yellowish  solution  which, 
on  the  addition  of  potassium  bichromate,  grad- 
ually acquires  an  emerald-green  color.  A  dilute 
aqueous  solution  applied  to  the  eye  causes  con- 
traction of  the  pupil.  It  leaves  no  ash  when 
burned  with  free  access  of  air  (absence  of 
mineral  impurity)."  Br.  The  medicinal  prop- 
erties and  dose  are  the  same  as  those  of  Pilo- 
carpine Hydrochloridum. 

PILOCARPUS.  U.  S.  (Br.) 

PILOCARPUS  [Jaborandi] 

( pl-l<?-car'pus ) 

"  The  leaflets  of  Pilocarpus  Jaborandi  Holmes 
or  of  Pilocarpus  microphyllus  Stapf  (Fam.  Ru- 
tacece),  yielding,  when  assayed  by  the  process 
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given  below,  not  less  than  0.5  percent,  of  alka- 
loids." U.  S.  "  The  dried  leaflets  of  Pilocarpus 
Jaborandi,  Holmes."  Br. 

Jaborandl  Folia,  Br. ;  Jaborandi  leaves  ;  Pilocarpi 
Foliola  ;  Jaborandi,  Fr.  Cod. ;  Folia  Jaborandi.  P.  O. ; 
JaborandiblJitter,  O.;  Jaborandi,  It. ;  Jaborandi  (Hoja 
de),  Sp. 

Pilocarpus  was  first  introduced  to  the  notice 
of  the  European  profession  by  Coutinho  (J.  P. 
C,  4e  ser.,  xx.  51)  under  the  name  of  Jabo- 
randi, a  name  which  has  adhered  to  the  drug, 
although  the  terms  Jaborandi,  Iaborandi  and 
Jamborandi  are  used  in  South  America  to 
designate  various  pungent,  sudorific  plants, 
most  of  which  belong  to  the  genus  Piper,  but 
some  of  which  have  no  botanical  relation  at  all 
with  the  peppers.  Although  the  leaves  of  the 
Piper  Jaborandi  have  been  sent  into  commerce 
as  jaborandi,  none  of  the  true  jaborandies  of 
South  America  have  any  physiologies]  relations 
with  the  official  drug,  which  in  South  America 
is  known  as  Arruda  do  Mato  or  as  Arruda 
brava  and  rarely  as  Jamguarandi  or  Jaurandi. 

The  genus  Pilocarpus  consists  of  woody 
shrubs  belonging  to  the  ttutseesi  and  inhabits 
tropical  and  subtropical  America,  including 
Cuba,  Guadeloupe,  Martinique,  and  probably 
other  islands.  For  an  elaborate  botanical  and 
histological  study  of  the  commercial  ipeei 
Pilocarpus  by  A.  Duval,  see  B.  Sc.  l'harm., 
vii.,  Feb.  1003.  The  commercially  important 
species   of  the  genus   are   as    follows: 

P.  Jaborandi,  Holmes;  P.  officinalis,  Poehl. 
This  plant  inhabits  the  northern  and  north- 
eastern part  of  Brazil  whence  its  leaves  find 
their  way  through  Bergipe,  Allogoa,  Bobrsl 
and  Ceara,  etc.,  to  Liverpool  and  Hamburg,  the 
chief  centres  of  European  commerce  in  the 
drug.  Like  those  of  P.  selloanus  its  leaves  an- 
two  or  three  jugate  and  are  especially  sepa- 
rated from  those  of  the  P.  pennatif  alius  by 
the  fact  that  all  of  the  leaflets  except  the 
terminal  one  have  their  bases  cordate,  while 
the  bases  of  all  the  leaflets  of  P.  pennatif 'alius 
are  attenuate. 

P.  pennatif  olius, Lemaire ;  P.  simplex,  Baillon, 
inhabits  the  southern  portion  of  Brazil  and 
Paraguay,  whence  its  leaves  were  formerly 
largely  exported  through  Buenos  Ayres  and 
Rio  Janiero;  at  present  they  seem  to  have 
almost  disappeared  from  commerce.1  The 
leaves  are  oval,  elliptical,  obtuse,  attenuate  at 
the  summit,  which  is  feebly  emarginate,  and 
also  attenuate  at  their  base  but  not  petiolated. 
The  species  is  recognized  in  the  French  Codex. 

P.  selloanus,  Engler,  formerly  official  in  the 
XJ.  S.  P.,  appears  to  be  a  variety  of  P.  pennati- 
folius,  Lemaire,  from  which  it  differs  almost 
solely  in  the  length  of  its  flower  stalk,  which  is 
six  times  as  long  as  the  flower  bud,  while  that 
of  P.  pennatif olius  is  but  three  to  four  times 

1  In  the  original  specimens  of  jaborandi  seen  by 
Coutinho,  and  also  in  other  specimens  received  from 
the  doctor's  family  by  P.  V.  Greene.  U.  S.  N.,  some  of 
the  leaves  are  hairy,  although  most  of  them  are 
smooth,  and  it  seems  probable  that  the  species  does 
contribute  somewhat  to  the  jaborandi  of  commerce. 


as  long  as  the  bud.  P.  selloanus  seems  to  be 
the  more  southern  plant  of  the  two,  and  is 
especially   abundant   in   Paraguay. 

P.  trachylophus,  Holmes. — The  leaves  of  this 
species  are  smaller  than  those  of  the  P.  Jabo- 
randi, and  are  oblong,  elliptical,  obtuse  and 
emarginate  at  the  summit  with  cordate  bases, 
symmetrically  and  shortly  petiolate.  The 
plant  grows  in  Northeastern  Brazil,  especially 
in  the  provinces  of  Ceara  and  Maranhoa  and 
the  leaves,  although  they  contain  so  little  of 
the  alkaloid  (about  0.2  per  cent.)  as  to  be  of 
small  value,  have  been  sent  into  commerce  in 
considerable  quantities.  Their  color  upon  the 
surface  is  vivid  green,  below  yellowish-green. 

P.  microphyllus,  Stapf,  grows  in  the  north- 
eastern part  of  Brazil  whence  the  leaves,  much 
mixed  with  the  debris  of  the  petioles,  of  the 
twigl  and  of  the  fruit,  are  sent  to  Liverpool 
and  Hamburg.  These  leaves  are  alternate, 
iinparipinnate  with  from  one  to  five  pairs  of 
leaflets,  or  are  often  apparently  simple  owing 
to  the  failure  of  the  lateral  leaflets  to  develop. 
The  leaflets  are  opposed,  slightly  pubescent, 
their  petioles  marked  by  a  deep  longitudinal 
furrow.  They  vary  very  much  in  form,  the 
base  usually  being  attenuate  and  feebly  cor- 
date or  unequal. 

P.  sjncntns,  A.  Saint-Hilairc;  P.  parviflorus, 
Martins  et  Nees,  inhabits  the  southern  and 
northern  portions  of  Brazil  and  can  be  recog- 
nized at  once  by  its  having  simple  leaves  which 
tie  from  •'(  to  11  Cm.  long  and  from  1  to  4  Cm. 
broad,  and  are  tender  or  coriaceous  and  more 
or  less  pubescent  and  dotted.  7*.  subcoriaceus, 
Engler,  is  probably  a  variety  of  this  species. 

P.  riKimosus,  Vahl,  a  native  of  Martinique, 
Cuba,  Guadeloupe  and  probably  other  of  the 
West  Indian  Islands,  appeared  first  in  com- 
merce in  1H03  as  a  new  variety  of  jaborandi 
under  the  name  of  Guadeloupe  jaborandi.  The 
-  are  proportionately  broader  than  those 
of  Pernambuco  jaborandi,  more  obovate  in  out- 
line, of  a  purer  green  color,  and  are  trifoliate 
or  apparently  simple.  Considerable  diversity 
of  result  has  been  obtained  by  chemists  in  the 
examination  of  the  Guadeloupe  jaborandi. 
Etoeher  (A.  J.  P.,  1900)  obtained  1  per  cent. 
of  total  alkaloids  of  which  0.6  per  cent,  was 
believed  to  be  pilocarpine,  the  remainder 
jahorine.  In  the  laboratory  of  Wright,  Lay- 
man and  Umney,  only  0.34  per  cent,  of  total 
alkaloids  were  reported  as  existing,  while  in 
an  assay  by  A.  J.  Cownley  (P.  J.,  vol.  72)  0.6 
per  cent,  of  total  alkaloids  was  obtained,  about 
50  per  cent,  of  which  was  believed  to  be  iso- 
pilocarpine.  The  commercial  cultivation  of 
jaborandi  may  some  day  be  successful  as  the 
P.  pennatif  olius  has  been  found  to  grow  freely 
in  Sicily  and  produce  a  leaf  containing  a 
fair  proportion  of  alkaloid.  Pilocarpus  is 
usually  bought  by  assay.  The  variation  in  the 
percentage  of  alkaloid,  according  to  the  obser- 
vations of  A.  Duval,  depends  not  merely  on 
the  original  contents  of  the  drug  but  upon  the 
fact  that  the  alkaloid  disappears  when  the  pilo- 
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carpus  is  kept  for  some  length  of  time  in  a 
moist  atmosphere.  It  is  probable  that  jabo- 
randi  is  rarely  purposely  adulterated,  but  often 
there  are  to  be  found  with  P.  microphyllus  large 
quantities  of  the  leguminous  plant,  Tunatea 
decipiens  (Holmes),  0.  Kze.  (Swartzia  de- 
cipiens,  Holmes).  In  general  appearance  the 
two  leaves  resemble  one  another,  both  being 
imparipinnate  and  having  the  leaflets  about 
the  same  size  and  shape,  but  in  P.  micro- 
phyllus the  leaflets  are  opposite  and  the 
petioles  are  only  slightly  pubescent,  while  in 
the  Tunatea  the  leaflets  are  alternate  and  the 
petioles  very  pubescent.  Then  again,  the  absence 
of  secreting  hairs,  the  deep  green  of  the  upper 
and  lighter  green  of  the  lower  surface  of  the 
leguminous  leaf  serve  easily  to  distinguish  it 
from  the  true  drug. 

The  following  description  of  the  drug  is 
adapted  from  that  of  F.  V.  Greene,  U.S.N., 
who  had  unquestionable  specimens  of  the 
original  jaborandi  of  Coutinho.  The  package 
contained  several  stems  branched  at  an  angle 
of  about  20°,  these  branches  being  furnished 
with  alternate  leaves,  which  are  imparipinnate, 
with  from  two  to  five  opposite  leaflets  (Plan- 
chon  has  met  with  leaves  having  as  many  as 
seven  or  nine,  and,  more  rarely,  eleven  leaflets) 
articulated  to  the  rachis  by  short  petiolules, 
thickened  at  the  base.  The  leaflets,  which  are 
coriaceous  in  texture,  vary  considerably  in  size 
and  outline.  As  a  rule,  they  may  be  con- 
sidered as  oblong-lanceolate,  and  are  entire, 
emarginate,  with  an  unequal  base.  The  midrib 
rises  very  little  above  the  upper  surface  of 
the  leaflet,  but  is  very  prominent  and  sharp 
on  the  lower.  The  veins,  which  are  rather 
more  prominent  on  the  lower  surface,  leave  the 
midrib  at  an  angle  of  about  60°,  pursue  a 
parallel  course  across  the  leaflet,  and  finally 
turn  up  and  anastomose  within  about  a  quarter 
of  an  inch  of  the  margin.  The  leaflets  are  pel- 
lucidly  punctate;  the  dots  are  the  receptacles 
of  secretion,  are  numerously  and  irregularly 
distributed  over  the  whole  surface,  and  are 
plainly  visible  when  the  leaflet  is  held  up  to 
the  light.1  The  fruit  consists  of  five  carpels, 
of  which  not  more  than  two  or  three  are 
usually  developed  to  maturity;  when  ripe,  the 
carpels  dehisce  into  two  valves,  and  then  re- 
mind one  strongly  of  miniature  cockle  shells 
with  the  valves  open  exposing  the  animals. 
The  black,  shining,  reniform  seeds  (one  for 
each  carpel)  have  a  lancet-shaped  hilum,  a 
sharp  ridge  on  the  back  near  the  apex,  and 
a  smooth,  pale  yellow  endocarp  surrounding 
it.  There  are  in  commerce  at  present  two 
chief  forms  or  varieties  of  jaborandi,  one 
coming  from  Pernambuco  and  one  from  Para. 
The  U.  S.  P.  now  recognizes  these  two  varieties 
of  pilocarpus,  giving  the  following  official  de- 
scriptions of  them.  Large  Jaborandi;  Pernam- 
buco Jaborandi  from : 


1  According   to    Oonroy,    the    leaflets   yield    0.76   per 
cent,  the  leafstalks  only  0.37  per  cent,  of  alkaloid. 


"  Pilocarpus  Jaborandi. — Very  shortly  and 
stoutly  petioluled,  the  blades  6  to  12  Cm.  long 
and  2  to  4  Cm.  broad,  oblong  or  oval,  mostly 
unequal  at  the  base,  blunt  and  emarginate  at 
the  summit,  the  margin  entire  and  narrowly 
revolute;  yellowish-green,  very  smooth,  shining, 
thick  and  coriaceous,  the  reticulate  venation 
prominent  on  both  sides,  especially  beneath; 
strongly  pellucid-glandular;  peculiarly  aro- 
matic when  crushed;  taste  bitterish,  slightly 
salty,  aromatic,  later  somewhat  pungent  and 
sialagogue."  U.  S. 

Para  Jaborandi;  Maranhao  or  Maranham 
Jaborandi;  Small  Jaborandi: 

"  Pilocarpus  microphyllus. — Leaflets  1.2  to  3.7 
Cm.  long,  0.8  to  1.6  Cm.  broad;  the  lateral 
without  petiolules,  rhomboidally  oval  to  obo- 
vate,  acute  at  the  base,  blunt  and  unequally 
emarginate  at  the  summit;  the  terminal  on 
short,  margined  petiolules,  almost  equally  oval 
to  obovate,  rather  narrower  than  the  lateral ;  all 
thickish  and  rigid,  with  entire  margin,  smooth 
and  dull  green,  finely  pellucid-glandular;  mid- 
rib stout,  the  veins  rather  coarsely  reticulate, 
lightly  prominent;  almost  odorless;  taste 
similar  to  that  of  Pilocarpus  Jaborandi."   U.  S. 

Paraguay  jaborandi  from  P.  pennatifolius 
and  P.  selloanus  is  an  inferior  variety  of  the 
drug,  which  reaches  European  commerce  from 
Buenos  Ayres  and  from  Rio  Janeiro,  and  is 
believed  to  be  collected  in  Paraguay.  The 
leaves  are  thinner  than  those  of  the  Pernam- 
buco jaborandi,  and  have  only  two  or  three, 
never  four,  pairs  of  leaflets.  It  is  also  notice- 
able in  the  Paraguay  variety  that  the  lateral 
veins  are  not  prominent,  that  the  base  is  so  ta- 
pered that  the  widest  portion  is  above  the  mid- 
dle, and  that  the  upper  surface  is  grayish  green. 

In  1894  still  another  variety  appeared  in 
the  London  market  under  the  name  of  Ceard 
jaborandi.  It  differs  from  those  previously 
known  by  the  dark  brownish-green  tint  of  the 
upper  and  the  yellowish  tint  of  the  under  sur- 
face of  the  leaflet,  and  by  the  under  surface 
being  covered  with  short  hairs.  It  is  yielded 
by  P.  trachylophus,  first  described  by  E.  M. 
Holmes. 

All  of  the  older  varieties  of  jaborandi  are 
yielded  by  pinnate-leaved  species  of  Pilocarpus, 
but  in  1895  a  papery,  rather  rigid,  lanceo- 
late, brittle  leaf,  of  a  dark,  rather  brownish 
green  above,  and  a  rather  paler  hue  beneath, 
attached  to  a  short  twisted  petiole,  came  into 
commerce  under  the  name  of  Aracati  jabo- 
randi. (See  table  page  948.)  It  is  the  product 
of  P.  spicatus. 

Properties. — An  alkaloid  was  isolated  in 
1875  from  jaborandi  almost  simultaneously  by 
A.  W.  Gerrard  and  M.  Hardy.  To  this  the 
name  of  pilocarpine  was  given.  Gerrard  at  the 
same  time  stated  that  there  were  at  least  two 
alkaloids  in  the  leaves,  and  this  view  seemed 
to  be  confirmed  when  jaborine  was  discovered. 
He  also  obtained  a  volatile  oil,  tannic  acid,  a 
peculiar  volatile  acid,  and  potassium  chloride. 
Pilocarpine  may  be  prepared  as  follows.    The 
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leaves  are  exhausted  with  SO  per  cent,  alcohol  pine  does  not  yield  jaborinc  when  heated  at 
containing  8  grammes  of  hydrochloric  acid  in  100°  C.  for  six  hours,  neither  can  this  sub- 
a  liter,  the  tincture  is  distilled  and  evaporated  stance  be  obtained  by  the  action  of  alcoholic 
to  the  consistence  of  a  liquid  extract,  and  this  iodides  upon  argento-pilocarpidine.  If,  how- 
is  mixed  with  a  small  quantity  of  water,  and  ever,  carefully  dried  pilocarpine  be  heated 
filtered.  The  filtrate  is  treated  with  a  slight  rapidly  to  175°  C,  kept  at  this  temperature 
excess  of  ammonia,  and  then  with  a  large  for  about  half  an  hour,  and  the  product  ex- 
quantity  of  chloroform.  The  chloroform  tracted  with  water,  made  alkaline  with  baryta 
solution  is  agitated  with  water,  to  which  hy-  and  shaken  with  ether,  the  ether  will  contain 
drochloric  acid  is  added,  drop  by  drop,  in  jaborine,  the  aqueous  solution  will  contain  pilo- 
sufficient  quantity  to  neutralize  the  alkaloid,  carpidine  and  jaboric  acid.  Jaborine  sep- 
the  hydrochloride  of  which  is  obtained  in  long  arates  from  alcohol  or  ether  in  a  brown  mass, 
needles  on  evaporating  the  aqueous  solution,  which  changes  to  a  brittle  resinous  solid.  Its 
while  foreign  principles  remain  dissolved  in  composition  is  considered  to  be  C22II32N4O4;  it 
the  chloroform.  By  dissolving  the  crystals  in  has  exactly  twice  the  molecular  formula  of 
water,  treating  t he  solution  with  ammonia  and  pilocarpine.  It  is  insoluble  in  water,  but  dis- 
chloroform,  and  evaporating  the  latter  solution,  solves  readily  in  ether,  and  is  soluble  in  jaboric 
pilocarpine  is  obtained  as  a  soft  viscous  mass,  acid.  Jaboric  acid,  C19II26X3O6,  is  separated 
which  is  only  slightly  soluble  in  water,  but  is  from  piloearpidine  by  precipitating  with  ex- 
freely  soluble  in  alcohol,  ether,  and  chloroform.  cess  of  silver  nitrate,  which  forms  a  curdy 
Kingzett  assigned  pilocarpine  the  formula  precipitate  of  the  composition  C19H24N3O5, 
C23H34X4O4 -f  4H2O.  llarnack  and  Meyer,  on  AgNOt,  .Jaboric  acid  resembles  jaborine  in 
the  other  hand,  give  it  as  CuHlsNeOa.  The  appearance,  but  is  very  soluble  in  water,  and 
latter  was  generally  accepted,  and  i<  teoog-  is  not  removed  from  its  aqueous  solution  by 
nized  by  the  V.  S.  Pbannacopo'ia.  ll  is  now  ether.1  Pilocarpine  combines  with  acids,  and 
definitely  established  as  correct  by  the  synthesis  a  number  of  the  salts  are  to  be  had  in  com- 
of    pilocarpine    afterwards    effected    by    Hardy  men-e.      The    nitrate    has    probably    been     used 

and  Calmels.    (('.  B.  A.  >'..  1<>.">.  pp.  68  bo  71;  most  frequently,  and  it  and  the  hydrochloride 

also  A.  J.  I'..   L887,  p.  632.)      By  the  action   of  are     now     otlicial.       (Jerrard     tested     the     solu- 

It  may  be  of  interest  to  mention  lien-  thr  relative  percentage  of  alkaloids  in  the  foregoing  varieties,  according  to  K.  M. 
Holmes.    [P.  J.,  lv.) 

.Ial>orandi.  Pel  O  at 

lVniurnliiKo  (/>.  jalioranrfh          .  0J5    tolls    pilocarpine  nitnitc. 

Paxaguay  (P.jemtatffiMtt*,  etc.)  .  (LIS  to  0.19  pilocarpine  nitrate, 

Maranliain  (P.  microphj/i  0.16  to 0.19  pilocarpine  nitrate 

Maranham  [P.  microphyUu*) up  to  o.K   alkaloidal  nitrate. 

feara  (P.  trachyUijilui* )  ,    .  0.02  new  alkaloid  I  'i 

Aracuti  [P.  Bpicaius  T)     uncertain. 

.  266.) 

hydrochloric  acid  or  of  barium  hydroxide,  pilo-  bilities  of  several  of  the  salts  as  follows.  The 
carpine,  C11H16N2O2,  is  changed  into  pilocar-  nitrate  is  soluble  in  water,  sparingly  in  cold 
pidinc,  CloHiaNsOe,  by  the  loss  of  s  methyl  but  freely  in  boiling  alcohol;  it  is  insoluble  in 
group.  Now  Hardy  and  Calmels  have  con-  chloroform,  benzene,  carbon  disulphide,  and 
verted  )J-pyridine-«4actic  acid,  into  pilocar-  ether.  The  phosphate  is  soluble  in  water,  spar- 
piditie,  the  methyliodide  of  which  by  oxidation  ingly  in  cold,  more  freely  in  boiling  alcohol, 
is  converted  into  pilocarpine.  The  synthetical  from  which  on  cooling  it  crystallizes  in  lustrous 
piloearpidine  and  pilocarpine  yield  gummy  de-  tables;  it  Ls  insoluble  in  ether,  chloroform,  ben- 
rivatives  similar  to  those  obtained  by  Harnack  zene,  and  carbon  disulphide.  The  hydrochlo- 
and  Meyer  from  the  natural  products.  The  ride  is  freely  soluble  in  water,  alcohol  and 
physiological  action  of  synthetical  pilocar-  chloroform ;  insoluble  in  ether,  benzene,  and  car- 
pine  is  identical  with  that  of  the  natural  bon  disulphide.  The  acetate  is  soluble  in  water, 
alkaloid.  Knudsen,  B.  Merck,  and  Petit  alcohol,  chloroform,  benzene,  and  ether;  insolu- 
and  Polonovski  all  dispute  the  conclusions  ble  in  carbon  disulphide.  The  hj/drobromide  is 
of  Hardy  and  Calmels,  and  state  that  they  soluble  in  water,  alcohol,  and  chloroform;  in- 
failed  to  s:ei  pilocarpine  by  the  synthetic  soluble  in  ether  and  carbon  disulphide.  The  U. 
method  of  these  investigators.  (Proc.  A.  Ph.  8.  P.  (8th  Rev.)  introduced  the  following : 
A.,  1897,  716.)  Petit  and  Polonovski  (J.  P.  Assay. — "Pilocarpus,  in  No.  60  powder,  ten 
C.  (6),  v.  481)  obtained  pilocarpic  and  pilo-  grammes;  Chloroform,  Ammonia  Water,  Nor- 
carpidie  acids  from  pilocarpine  and  pilocarpi-  mal  Sulphuric  Acid  V.S.,  Tenth-normal  Sul- 
dine.  Harnack  and  Meyer  first  stated  that  phuric  Acid  V.S.,  Fiftieth-normal  Potassium 
jaborine  is  easily  formed  from  pilocarpine,  and  Hydroxide  Y.S.,  Cochineal  T.S.  or  Iodeosin 
may  be  produced  by  simply  heating  the  latter  T.S.,  each,  a  sufficient  quantity.  Moisten  the 
alkaloid.  They  also  showed  that  pilocarpine  Pilocarpus  with  2  Cc.  of  ammonia  water  and 
has  physiological  effects  analogous  to  those  of  3    Cc.    of    chloroform,    and    at    once    pack    it 

nicotine,  while  jaborine  resembles  atropine  in "        "        ~  ;      ~~ 

its  effects.     Hardy  and  Calmels   (/.  Chem.  8.,  ^^icf-  %j£\™m  ow\£iT&  &t* 

Sept.  1886,  815)    state  that   pure,   dry  pilocar-  way  as  pilocarpine,  but  Is  somewhat  less  powerful. 
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firmly  in  a  small  cylindrical  percolator,  which 
has  been  provided  with  a  pledget  of  cotton 
packed  firmly  in  the  neck.  Percolate  the  pow- 
der slowly  with  chloroform  containing  about 
2  percent,  of  ammonia  water,  until  it  is  ex- 
hausted, about  100  Cc.  of  menstruum  usually 
being  sufficient.  Pour  into  a  separator  the 
percolate,  and  shake  it  out  with  15  Cc.  of 
normal  sulphuric  acid  V.S.,  transferring  the 
acid  aqueous  layer  to  another  separator,  and 
repeating  the  shaking  out  of  the  chloroform 
solution  with  2  Cc.  of  normal  sulphuric  acid 
V.S.,  mixed  with  8  Cc.  of  distilled  water.  Add 
the  acid  layer  to  the  second  separator,  and 
again  repeat  the  shaking  out  with  10  Cc.  of 
distilled  water,  and  add  the  aqueous  liquid  to 
the  second  separator.  Introduce  into  the 
second  separator  a  small  piece  of  red  litmus 
paper,  add  enough  ammonia  water  to  render 
the  liquid  alkaline,  and  shake  out  the  liquid 
with  20  Cc.  of  chloroform,  drawing  off  the 
chloroformic  solution  into  a  beaker.  Repeat 
the  shaking  out  with  two  portions  of  15  and 
10  Cc.  each  of  chloroform,  and  add  the  chloro- 
formic solutions  to  the  beaker.  Evaporate  the 
chloroform  by  means  of  a  water-bath,  and  dis- 
solve the  alkaloidal  residue  in  7  Cc.  of  tenth- 
normal sulphuric  acid  V.S.  Add  5  drops  of 
cochineal  T.S.  or  iodeosin  T.S.,  and  titrate  the 
excess  of  acid  with  fiftieth-normal  potassium 
hydroxide  V.S.  Divide  the  number  of  cubic 
centimeters  of  fiftieth-normal  potassium  hy- 
droxide V.S.  used,  by  5,  subtract  the  quotient 
from  7  (the  7  Cc.  of  tenth-normal  sulphuric 
acid  V.S.  taken),  and  multiply  the  remainder 
by  0.02,  and  this  product  by  10 ;  the  result  will 
be  the  percentage  of  alkaloids  contained  in  the 
Pilocarpus.  The  figure  0.02  represents  the 
weight  in  grammes  of  alkaloids  (mainly  pilo- 
carpine) required  to  neutralize  1  Cc.  of  tenth- 
normal sulphuric  acid  V.S."    U.  S. 

An  essential  oil  of  sp.  gr.  0.875,  and  boiling 
between  180°  and  290°  C,  has  been  obtained 
by  Schimmel  &  Co.,  in  Leipsic.  (Ber.  d  Chem. 
Ges.,  April,  1888.)  The  portions  going  over 
above  260°  C.  solidified  on  cooling,  and  yiejded 
a  solid  hydrocarbon,  which  fuses  at  27°  to 
28°  C.  As  it  decolorizes  notable  amounts  of 
bromine  when  in  solution  in  petroleum  benzin, 
it  probably  belongs  to  the  olefine  series.  The 
yield  of  oil  in  pilocarpus  is  about  0.4  per  cent. 
In  a  later  report  (Oct.  1893)  they  give  as  a 
probable  constituent  of  the  lower  boiling  por- 
tions of  the  oil,  dipentene,  CioHie.  The  total 
amount  of  essential  oil  varies,  according  to  the 
freshness  of  the  plant,  from  0.2  to  1.1  per  cent. 

Uses. — When  an  infusion  containing  sixty  to 
ninety  grains  of  jaborandi  is  given  to  an 
adult,  in  about  ten  minutes  the  face  and  neck 
become  deeply  flushed,  and  free  perspiration 
and  salivation  commence.  After  a  hypodermic 
injection  of  the  alkaloid,  the  symptoms  may  set 
in  in  six  minutes.  The  sweating  begins  on  the 
face;  both  it  and  the  salivation  are  excessively 
profuse,  and  last  from  three  to  five  hours. 
There    is    frequently    nausea,    and    sometimes 


vomiting.  The  pulse  is  generally  more  or  less 
quickened,  as  is  also  usually  the  respiration. 
After  the  sweating  has  ceased,  the  patient  is 
left  more  or  less  exhausted.  The  nasal  and 
lachrymal  secretions  are  very  generally  in- 
creased under  the  action  of  the  drug,  and 
Gubler  has  noted  diarrhoea.  There  is  some- 
times contraction  of  the  pupils,  and  even  dis- 
turbance of  vision.  These  effects  of  the  drug 
are  in  the  adult  fairly  constant,  but  subjects 
have  been  occasionally  found  who  were  not 
susceptible  to  the  action  of  the  remedy,  and, 
very  curiously,  in  Ringer's  experiments  chil- 
dren were  found  to  be  very  insusceptible,  al- 
though doses  of  sixty  grains  were  employed. 
Schwann  and  subsequent  observers  have  no- 
ticed in  the  lower  animals  that  very  violent 
intestinal  peristalsis  is  produced  by  the  drug. 
The  sweat  produced  by  jaborandi  is  often 
enormous  in  quantity  (from  nine  to  fifteen 
ounces  by  estimation).  It  is  stated  to  be  at 
first  acid,  then  neutral,  and  finally  often  clearly 
alkaline,  as  is  also  the  saliva.  Not  only  the 
aqueous  but  also  the  solid  portions  are  in- 
creased, and  the  elimination  of  urea  is  said 
especially  to  be  affected.  Usually,  but  not 
always,  when  the  drug  acts  very  moderately 
upon  the  skin  the  salivary  glands  are  but 
slightly  affected,  and  vice  versa.  The  cause 
of  the  excessive  secretion  is  a  direct  action 
upon  either  the  gland  cells  or  the  peripheral 
nerve  endings,  most  probably  upon  the  former. 
In  the  first  stages  of  sweating  the  bodily  tem- 
perature sometimes  rises,  but  it  usually  falls 
after  the  sweating. 

When  applied  to  the  eye,  pilocarpine  pro- 
duces great  contraction  of  the  pupil,  tension  of 
the  accommodative  apparatus,  and  an  approxi- 
mation of  the  nearest  and  farthest  points  of  dis- 
tinct vision,  by  a  peripheral  action.  It  is  stated 
to  produce  less  irritation  than  Calabar  bean. 

Jaborandi  is  the  most  reliable  and  powerful 
of  the  diaphoretics.  In  dropsies  it  has  been 
widely  employed,  and  certainly  is  a  most  effi- 
cient remedy.  Great  value  has  been  ascribed 
to  it  in  facilitating  the  removal  of  local  aqueous 
effusions,  such  as  occur  in  pleurisy  and  pul- 
monic ozdema.  In  uraemia  it  is  the  most  effi- 
cient remedy  at  our  command.  In  the  forming 
stage  of  subacute  rheumatism,  coryza,  influenza, 
and  similar  conditions,  pilocarpine  may  be  very 
useful.  In  acute  or  chronic  B right's  disease 
it  is  of  great  value,  sufficing  in  the  one  case 
to  bring  about  convalescence,  and  in  the  other 
greatly  to  prolong  life  and  make  it  comfort- 
able. The  sweats  may  be  repeated  daily,  bi- 
weekly, or  weekly.  Recently,  the  plan  of 
giving  very  small  doses  at  short  intervals  as 
a  diuretic  has  been  strongly  commended. 

Jaborandi  is  usually  given  in  the  form  either 
of  the  fluidextract  or  of  the  alkaloid.  The  full 
diaphoretic  dose  of  the  fluidextract  is  from 
forty  to  sixty  minims  (2.5  to  3.75  Cc),  of  a 
salt  of  pilocarpine  one-sixth  of  a  grain 
(0.01  6m.).  When  excessive  vomiting  is  pro- 
duced by  the  drug,  it  is  better  to  administer  it 


950 


Pilocarpus. — Pilulce. 


PART  I. 


every  ten  minutes  in  fractional  doses.  After 
the  second  or  third  dose,  unless  contra-indi- 
cated, whisky  and  hot  water  should  be  given. 

It  has  been  proved  by  elaborate  experimen- 
tation that  in  many  of  their  actions  upon  the 
human  system  pilocarpine  and  atropine  are 
directly  antagonistic,  and  in  poisoning  by  jabo- 
randi  or  its  alkaloid,  atropine  has  the  power 
to  arrest  the  excessive  secretion  and  save  life. 
The  value  of  pilocarpine  in  atropine  poisoning 
is  not  quite  so  certain,  but  there  is  enough 
evidence  to  demand  further  trial  of  it.  Pur- 
jesz  of  Buda-Pesth,  reports  (Centralb.  fur 
Prakt.  Augenhk.,  1SS0)  a  case  in  which  two 
and  a  half  grains  of  atropine  sulphate  were 
said  to  have  been  taken,  and  relief,  with  final 
recovery,  was  secured  by  hypodermic  injec- 
tions of  0.4  grain  of  pilocarpine  every  ten 
minutes  until  6.4  grains  had  been  administered. 
For  other  similar  hut  less  striking  cases,  see  B. 
M.  J.,  Jan.  1887;  L.  L.,  July,  1880. 

Dose,  of  jaborandi.  from  twenty  to  sixty 
grains  (1.3  to  3.9  Gm.). 

Off.  Prep. — Fluidextractum  Pilocarpi,  17.  B. 
{Br.)  ;    Tinctura   Jaborandi,   Br. 

PILUL/C 

PILLS 

(pll'll-hi-l 
Pilules.  Fr.;  Pillen,  O .;  IMllole,  It.;  Plldoras,  Sp. 

These  are  globular  masses  of  a  na  con- 
venient for  swallowing.  Tlicv  air  well  adapted 
for  the  administration  of  medicines  which  are 
unpleasant  to  the  taste  or  smell,  or  insoluble 
in  water,  and  which  do  not  require  to  bfl  given 
in  large  doses.  Deliquescent  substances  should 
not  be  made  into  pills,  and  those  which  are 
efflorescent  should  be  previously  deprived  of 
their  water  of  crystallization.  Care  should  be 
taken  not  to  combine  materials  the  mutual 
reaction  of  which  may  result  in  a  change  of 
form. 

Some  substances  have  a  consistence  which 
enables  them  to  be  made  immediately  into  pills. 
Such  are  the  softer  extracts  and  certain  gum- 
resins,  and  the  addition  of  a  little  water  to 
the  former,  and  of  a  few  drops  of  alcohol 
to  the  latter,  will  give  them  the  requisite  soft- 
ness and  plasticity,  if  previously  wanting. 
Substances  which  are  very  soft,  or  in  the  liquid 
state,  are  formed  into  the  pilular  mass  by  in- 
corporation with  dry  and  inert  powders,  such 
as  wheat  flour,  starch,  and  powdered  gum 
arabic,  or  with  crumb  of  bread.  Powders  must 
be  mixed  with  soft,  solid  bodies,  as  extracts, 
confections,  soap,  etc.,  or  with  tenacious 
liquids,  as  syrup,  molasses,  honey,  mucilage 
or  glycerin  and  the  last-mentioned  substance 
has  been  especially  recommended  in  connection 
with  a  little  alcohol.  Heavy  metallic  powders 
are  most  conveniently  made  into  pills  with 
the  former;  light  vegetable  powders  with 
the  latter.  Mucilage  is  very  often  used,  but 
pills  made  with  it  are  apt  when  kept  to  be- 


come hard  and  of  difficult  solubility  in  the 
liquids  of  the  stomach,  and  if  metallic  sub- 
stances are  mixed  with  it  the  mass  does  not 
work  well.  A  mixture  of  syrup  and  powdered 
gum  arabic  is  not  subject  to  the  same  incon- 
veniences, and  is  an  excellent  material  for  the 
formation  of  pills.  Honey  evaporated  to 
about  half  its  bulk  has  been  highly  recom- 
mended. Confection  of  rose  and  glucose  are 
among  the  best  excipients,  when  the  pills  are 
to  be  kept  long.  For  the  same  purpose  of  keep- 
ing the  pills  soft,  the  addition  of  a  small  por- 
tion of  some  fixed  oil  or  deliquescent  salt  has 
been  recommended,  but  glycerin  is  still  better. 
Glycerin  incorporated  with  one-twenty-fifth  of 
its  weight  of  powdered  tragacanth  is  said  to 
cause  pills  to  remain  soluble  for  almost  any 
length  of  time.  The  official  mucilage  of  traga- 
canth is  an  excellent  excipient.  Martindale 
prepares  a  mass  by  beating  together  with  con- 
stant stirring  to  115.5°  C.  (240°  F.)  live 
parte  by  weight  of  glycerin  and  one  of  flour, 
or,  when  a  very  firm  mass  is  required,  equal 
parts  of  flour  and  glycerin.  (/'.  J.,  3d  ser., 
i.  412.)  It  has  been  objected  that  pills  made 
with  glycerin  could  not  be.  handsomely  gilded 
or  silvered,  the  lustre  of  the  metal  disappear- 
ing. This  is  true,  however,  only  of  very  recent 
pills,  or  of  those  in  which  an  excess  of  glycerin 
has  been  used.  Many  powders  require  only 
water.  Such  are  all  those  which  contain  in- 
gredients capable  of  forming  an  adhesive  or 
viscid  solution  with  the  liquid.  Care  should 
always  he  taken  that  the  substance  added  is 
not  incompatible  with  the  main  constituents  of 
the  pill. 

The  materials  should  be  accurately  mixed 
together,  and  beaten  in  a  mortar  until  formed 
into  a  perfectly  uniform  and  plastic  mass.  This 
should  be  of  such  a  consistence  that  the  pills 
may  preserve  their  form,  without  being  so  hard 
as  to  resist  the  solvent  power  of  the  gastric 
fluids.  As  pills  frequently  become  very  hard 
by  time,  it  is  often  convenient  to  keep  the 
mass  in  a  state  fit  to  be  divided  when  wanted 
tor  use.  This  may  be  done  by  wrapping  it 
in  waxed  paper,  putting  it  in  covered  pots, 
and  occasionally  moistening  it  as  it  becomes 
dry,  or,  more  effectually,  by  keeping  it  in  glass 
or  well  glazed  jars,  accurately  closed  with 
rubber  cloth.  The  mass  is  made  into  pills  by 
rolling  it  with  a  spatula,  or  with  a  flat,  smooth 
piece  of  hard  wood,  into  a  cylinder  of  pre- 
cisely the  same  thickness  throughout,  and  of 
a  length  corresponding  to  the  number  of  pills 
required.  It  is  then  divided  as  equally  as  pos- 
sihle  by  the  hand,  or,  more  accurately,  by  a 
machine.1     The  pills  receive  a  spherical  form 

1  The  common  pill  machine  is  too  well  known  to 
require  description.  In  A.  J.  P.  (xxiv.  315)  the 
reader  will  find  the  description  of  a  rotary  pill  ma- 
chine, calculated  to  prepare  large  numbers  of  pills 
in  a  short  time,  and  in  the  same  journal  (xxvi.  118) 
that  of  another,  which  is  considered  an  improvement 
on  the  first.  (See  also  A.  J.  P.,  Jan.  18G9.)  For 
illustrations  and  description  of  pill  machines  for 
making  large  quantities  of  pills  at  one  time,  see  Rem- 
ington's Practice  of  Pharmacy,  4th  edition,  p.  1219. 
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by  being  rolled  between  the  fingers.  Mialhe 
describes  a  little  instrument  for  rolling  pills, 
composed  of  two  circular  plates,  one  about 
12  inches,  the  other  6,  in  diameter,  the  former 
having  a  ledge  at  the  border  one-third  of  an 
inch  high,  the  latter  with  a  similar  ledge, 
varying,  according  to  the  size  of  the  pills, 
from  less  than  a  line  to  nearly  two  lines,  and 
with  a  strap  on  the  back  by  which  it  can  be 
fitted  to  the  hand.  This  is  to  be  moved  in  a 
rotary  manner  upon  the  larger  plate,  holding 
the  divided  portions  of  the  pill  mass.  (J.  P. 
C,  3e  ser.,  xvii.  218.)  Similar  pill  rollers 
made  of  wood  are  now  in  use.  In  order  to 
prevent  the  adhesion  of  pills  to  one  another, 
or  to  the  sides  of  the  vessel  in  which  they  may 
be  placed,  it  is  customary  to  agitate  them 
with  some  dry  powder,  which  gives  them  an 
external  coating,  that  serves  also  to  conceal 
their  taste.  For  this  purpose  magnesium  car- 
bonate, rice  flour,  or  starch  may  be  used. 
Magnesium  carbonate  is  sometimes  incompat- 
ible with  one  of  the  ingredients  of  the  pills, 
and  licorice  root  is  then  preferable,  though  it 
occasionally  becomes  mouldy  with  very  damp 
pills.  The  powder  of  lycopodium,  which  has 
been  long  in  use  in  Europe,  is  now  consider- 
ably employed  in  this  country,  and  is  perhaps 
one  of  the  best  substances  for  the  purpose. 
It  is  the  custom  in  some  sections  of  the  United 
States,  particularly  on  the  Pacific  coast,  to 
give  the  pill  a  coating  of  gold  or  silver  leaf. 
This  is  done  by  agitating  the  pills,  prepared 
without  dusting  powder,  and  with  their  sur- 
face still  damp,  or  coated  with  a  very  small 
quantity  of  mucilage,  with  gold  or  silver  leaf, 
in  a  hollow  spherical  wooden  box  made  by 
turning  two  hemispheres  out  of  hard  wood, 
fitting  each  other,  and  provided  with  a  short 
handle. 

It  was  proposed  by  Garot  to  cover  pills  with 
gelatin,  which  answers  the  purpose  of  con- 
cealing their  taste  and  odor  and  counteracting 
deliquescence  or  chemical  change  from  ex- 
posure to  the  air,  but  it  sometimes  interferes 
with  their  solubility  in  the  stomach.  This 
method  of  coating  is  largely  used  at  the  pres- 
ent time.  One  of  the  best  machines  that  have 
been  devised  for  gelatin  coating  pills  is  that 
of  H.  Maynard  of  Chicago.  This  consists 
of  a  circular  plate  in  which  are  affixed  twenty 
fine  needles;  the  pills  are  rolled  into  depres- 
sions, and  are  easily  impaled  on  the  points 
of  the  needles;  they  are  then  dipped  into  a 
solution  of  gelatin,  gently  rotated,  and  allowed 
to  cool.  Another  plan,  less  effectual,  but  more 
convenient,  is  to  introduce  the  pills  into  a 
spherical  box,  to  drop  on  them  enough  syrup 
simply  to  moisten  their  surface,  then  to  give 
a  rotary  movement  to  the  box  until  the  pills 
are  uniformly  covered,  and  finally  to  add  by 
degrees  either  powdered  French  chalk,  elm 
bark,  or  some  similar  substance,  shaking  the 
box  with  each  addition,  and  continuing  the 
process  until  nothing  more  will  adhere  to  the 
pills.      The    investing    material    may    be    ren- 


dered agreeable  to  the  taste  and  smell  by  aro- 
matic additions,  if  deemed  advisable.  Calloud 
found  that  a  good  powder  for  coating  pills, 
because  little  disposed  to  attract  moisture,  is 
made  by  boiling  one  part  of  flaxseed  and 
three  parts  of  white  sugar  with  sufficient  water 
until  a  thick  mucilage  is  formed,  evaporating 
this  carefully  to  dryness,  and  then  pulverizing. 
(J.  P.  C,  xxiii.  301.)  The  same  writer  has  since 
suggested,  as  still  more  effective,  a  powder 
made  by  forming  a  mucilage  with  one  part 
of  tragacanth  and  two  parts  of  water,  pressing 
this  through  linen,  mixing  it  with  twenty  parts 
of  sugar  of  milk,  spreading  the  paste  thus 
made  in  thin  layers  to  dry,  and  then  powdering. 
The  pills  may  be  simply  moistened  with  water 
and  then  shaken  in  the  powder.  L'hermite  pro- 
posed first  to  agitate  the  pills  in  a  mortar  with 
a  little  concentrated  solution  of  gum,  and 
afterwards  to  put  them  into  a  box  containing 
dry  and  very  finely  powdered  sugar,  to  which 
a  rotary  motion  is  given.  If  the  coating  be 
not  sufficiently  thick,  the  process  may  be  re- 
peated. (J.  P.  C,  xxv.  460.)  For  a  list  of  ex- 
cipients  for  pills  by  J.  Cohn  see  Proc.  A.  Ph. 
A.,  1900,  496  from  Ph.  Ztg.,  1900,  221. 

The  sugar  coating  of  pills  is  now  conducted 
upon  a  large  scale  by  manufacturers,  who  send 
immense  quantities  both  of  popular  and  of  offi- 
cial pills  into  the  market  thus  protected.  The 
process  employed  is  similar  to  that  of  the  con- 
fectioners in  coating  almonds.  After  having 
been  thoroughly  dried,  the  pills  are  put  into 
a  hemispherical  tinned  copper  basin,  which  is 
suspended  from  the  ceiling  and  moved  quickly 
backward  and  forward  with  an  eccentric 
motion,  so  as  to  cause  a  constant  attrition 
among  the  pills.  First  a  little  very  thick 
syrup,  or  syrup  of  gum,  is  introduced  in  order 
to  give  a  thin  coating  to  their  surface,  and 
afterwards  very  finely  powdered  and  very  dry 
white  sugar  is  sifted  or  thrown  over  them,  the 
motion  being  constantly  maintained.  The 
sugar  is  fixed  by  the  moist  surface  of  the 
pills,  and  the  coating  made  compact  and 
smooth  by  the  attrition.  The  process  is  aided 
by  a  gentle  heat,  but  the  heat  must  be  guarded, 
lest  the  pills  be  much  softened,  and  thus  lose 
their  shape  and  even  discolor  the  coating. 
Dexterous  manipulation  is  necessary  in  order 
that  the  process  may  succeed  thoroughly.  For 
practical  remarks  on  the  sugar  coating  of  pills, 
see  an  essay  by  H.  C.  Archibald  in  A.  J.  P., 
1867,  p.  199,  and  by  Wm.  R.  Warner,  Jr.,  and 
T.  S.  Wiegand  in  A.  J.  P.,  1902,  32.  On  a 
larger  scale  a  copper  pill  coater  of  peculiar 
construction,  heated  by  steam  pipes,  is  now 
used.  Still  another  method,  proposed  by  E. 
K.  Durden,  is  to  cover  the  pills  with  collodion, 
which  completely  conceals  the  taste.  The  solu- 
tion employed  by  Durden  had  the  sp.  gr.  0.810, 
and  two  dippings  gave  a  sufficient  coating. 
(A.  J.  P.,  xxi.  183.)  It  is,  however,  yet  to  be 
determined  whether  a  coating  of  collodion 
would  yield  readily  to  the  solvent  powers  of 
the  gastric  juice.     Blanchard  covers  pills  with 
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a  solution  of  Tolu  balsam  in  ether,  but  H.  C. 
Baildon  objects  to  this,  that  it  takes  too  long 
to  dry,  and  suggests  as  a  substitute  a  solu- 
tion of  a  drachm  of  the  balsam  in  three  drachms 
of  chloroform,  which  dries  sufficiently  in 
twenty  minutes.  (A.  J.  P.,  xxix.  350.)  If  old 
and  solid  Tolu  balsam  be  selected,  it  will  be 
less  liable  to  the  objection  of  drying  slowly. 
This  balsam  is  officially  employed  in  coating 
the  U.  S.  pills  of  ferrous  iodide.  A  solution 
of  mastic  in  ether  has  also  been  used  for 
coating  pills,  and  the  white  of  egg  has  been 
recommended  for  the  same  purpose.  (Ibid., 
March,  1862,  ~\'M.)  Pills  are  sometimes  coated 
with  substances  which  do  not  dissolve  in  the 
stomach,  with  the  object  of  permittinir  the  pas- 
sage of  the  undissolved  pill  into  the  intestines: 
for  this  purpose  keratin  coating  has  been 
largely  used.  (See  Keratin,  Part  II.  and 
Remington's  Practivr  of  Pharma< ■;/.  Fourth  edi- 
tion, p.  1232.)  Salnl  lias  also  hcen  employed. 
by  meltinsr  it  in  an  enamelled  pan  at  a  tem- 
perature of  about  50°  C.  (132°  F.)  and  drop- 
ping in  the  pills,  rotating  until  covered,  and 
then  transferring  t<>  I  dry  pan,  still  rotating 
(to  prevent  adhesion)  until  cold.  For  further 
details,  see  I).  C,  1894,  123;  Ph.  Zlg.,  xxxviii. 
527. 

Pills  which  are  to  be  kept  long  should  be 
well  dried,  and  put  into  bottles  with  loosely 
fitting  stoppers  to  prevent  mouldineas.  Though 
the  U.  S.  Pharmacopoeia,  in  almost  every  in- 
stance, orders  the  mass  to  be  divided  into 
pills,  yet    it   should   be   understood    rather   as 

indicating  the  number  of  pills  to  he  made  from 
a  certain  quantity  of  the  mass,  when  partic- 
ular directions  are  not  given  by  the  physi- 
cian, than  as  requiring  the  division  to  he  made 
immediately  after  the  materials  have  been 
mixed.  It  will  be  found  convenient  by  the 
apothecary  to  retain  a  portion  of  the  mass 
undivided,  especially  when  it  is  desirable  to 
keep  the  pills  soft.  The  British  Pharmacopoeia 
furnishes  formulas  for  pill  masses,  using  the 
title  of  "Paula"  instead  of  "Massa/'  the 
title  of  the  class  adopted  by  the  U.  S.  Phar- 
macopoeia; there  is,  in  our  opinion,  a  decided 
advantage  in  selecting  a  name  for  the  class 
which  is  not  likely  to  be  confused  with  that 
used   for   the   divided   pills. 

Compressed  pills  are  made  directly  from  the 
medicinal  substance  without  the  aid  of  an  ex- 
cipient.  The  drug,  if  not  already  in  granular 
powder,  is  made  so,  and  then  forced  into  pill 
shape  by  means  of  a  powerful  press.  For  cer- 
tain substances  which  are  crystalline  in  structure, 
such  as  quinine  bisulphate,  potassium  bro- 
mide, and  potassium  iodide,  and  which  have 
some  cohesiveness  and  yet  are  of  easy  solu- 
bility, the  process  is  a  good  one.  An  appa- 
ratus has  been  contrived  by  J.  P.  Remington 
for  compressing  pills  (see  lGth  ed.  U.  S.  D.,  and 
Practice  of  Pharmacy,  4th  ed.,  page  1233). 
It  is  made  of  cast  steel;  the  base  has  two 
countersunk  depressions  with  a  short  post  in 
the  centre  of  each,  and  a  lenticular  depression 


is  made  in  the  upper  surface  of  each  post.  A 
steel  cylinder  having  a  central  aperture  of  the 
diameter  of  the  post  is  placed  in  the  depres- 
sion, the  proper  quantity  of  powder  is  intro- 
duced, and  the  plunger,  which  has  a  corre- 
sponding lenticular  depression  on  its  lower 
surface,  is  placed  on  the  powder  and  is  struck 
a  quick  blow  with  a  mallet ;  the  powder  is  com- 
pressed, and  the  pill  adheres  to  the  cylinder; 
by  removing  the  cylinder  and  holding  it  over 
a  box  and  tapping  the  plunger  again  lightly, 
the  pill  is  forced  out  and  falls  into  a  box. 

Compressed  tablets  are  now  used  to  an  enor- 
mous extent,  being  made  by  various  manufac- 
turers with  machinery  of  ingenious  construc- 
tion; the  fact  of  their  requiring  no  excipient, 
the  ease  with  which  they  can  be  tested,  and 
their  permanent  character  (in  most  cases  being 
just  as  valuable  years  after  they  were  made 
as  when  fresh)  have  caused  their  extensive 
employment.  Care  should  be  taken,  however, 
not  to  use  them  in  those  few  cases  where  very 
prompt  action  is  required,  as  the  powerful  com- 
mon to  which  they  are  subjected  renders 
them  less  quickly  effective  than  the  same  drug 
administered  in  the  form  of  a  loose  powder. 

PILUL/E  ALOES.  U.  S.  (Br.) 

PILLS  OF  ALOES 

(pH'u-lic  al'o  I 

Pilula  Aloes  Barbadensls.  fir.;  Pill  of  Barbados 
AloeB,  I'ill  of  BoCOtliM  Aloes:  Pilules  iTAIooh  el  'I" 
Snvori.  t'r  ('od.;  Pilules  Aloellques  Savoneuses.  F.r.{ 
AloepUlen,  o. 

*  "  Purified  Aloes,  in  fine  powder,  thirteen 
grammes  [or  201  grains]  ;  Soap,  in  fine  pow- 
der, thirteen  grammes  [or  201  grains];  Water, 
a  sufficient  quantity,  to  make  one  hundred 
jiills.  Mix  the  powders  intimately,  then  in- 
corporate sufficient  Water  to  form  a  mass,  and 
divide  it   into  one  hundred  pills."  U.  6'. 

"  Barbados  Aloes,  in  powder,  2  ounces 
(Imperial)  or  40  grammes;  Hard  Soap  in 
powder,  1  ounce  (Imp.)  or  20  grammes;  Oil 
of  Caraway,  1  //.  drachm  (Imp.  meas.)  or  2.5 
cubic  centimetres;  Confection  of  Roses,  1 
ounce  (Imp.)  or  20  grammes  or  a  sufficient 
quantity.     Mix  to  form  a  mass."   Br. 

The  former  British  process  for  Pill  of  Soco- 
trine  Aloes  was  the  same  except  that  Socotrine 
was  substituted  for  Barbados  Aloes,  and  the 
volatile  Oil  of  Nutmeg  for  Oil  of  Caraway. 

The  soap,  in  this  formula,  not  only  serves 
to  impart  a  proper  consistence  to  the  aloes, 
but  is  thought  to  qualify  its  operation  and  di- 
minish its  liability  to  irritate  the  rectum.  Five 
of  the  U.  S.  pills,  containing  ten  grains  (0.65 
Gm.)  of  aloes,  may  be  given  with  a  view  to 
their  purgative  effect,  but  the  preparation  is 
usually  employed  as  a  laxative  in  habitual 
costiveness. 

Dose,  one,  two  or  three  pills  at  bedtime. 
The  British  pill  mass  is  of  very  nearly  the  same 
strength  as  that  of  the  U.  S.  Pharmacopoeia, 
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PILULA  ALOES  ET  ASAFETID/E. 
Br. 

PILLS  OF  ALOES  AND  ASAFETIDA 

(pil'u-la  al'o-e?  et  as-a-fet'i-dse ) 

Pilules  d' Aloes  et  d'Asefetide,  Fr.;  Aloe-  und  Asa- 
icetida-Pillen,  G. 

A  process  for  these  pills  was  not  retained 
in  the  U.  S.  P.  (8th  Rev.)  ;i  the  British  pro- 
cess is  as  follows: 

"  Socotrine  Aloes,  in  powder,  1  ounce  (Im- 
perial) or  20  grammes;  Asafetida,  in  powder,  1 
ounce  (Imp.)  or  20  grammes;  Hard  Soap,  in 
powder,  1  ounce  (Imp.)  or  20  grammes;  Confec- 
tion of  Roses,  1  ounce  (Imp.)  or  20  grammes  or 
a  sufficient  quantity.    Mix  to  form  a  mass."  Br. 

Pills  made  from  this  mass  are  peculiarly 
adapted,  by  the  stimulant  and  carminative 
properties  of  the  asafetida,  to  cases  of  costive- 
ness  attended  with  flatulence  and  debility  of  the 
digestive  organs. 

Dose,  about  four  grains  (0.26  Gm.)  of  the 
mass. 

PILUL^E  ALOES  ET  FERRI.  U.  S. 

(Br.) 

PILLS  OP  ALOES  AND  IRON 

(pil'u-lae  al'o-es  et  fer'rl) 

Pilula  Aloes  et  Ferri,  Br.;  Pilulae  Italiese 
Nigrae ;  Pilules  d'AIo&s  et  de  Fer,  Fr. ;  Pilulse  Alo- 
eticae  ferratae,  P.  G.;  Eisenhaltlge  Aloepillen,  Aloe- 
und  Eisenplllen,   Itahenische  Pillen,  G. 

*  "  Purified  Aloes,  in  fine  powder,  seven  gram- 
mes [or  108  grains] ;  Exsiccated  Ferrous  Sul- 
phate, seven  grammes  [or  108  grains] ;  Aro- 
matic Powder,  seven  grammes  [or  108  grains] ; 
Confection  of  Rose,  a  sufficient  quantity,  to 
make  one  hundred  pills.  Mix  the  powders  in- 
timately, then  incorporate  sufficient  Confec- 
tion of  Rose  to  form  a  mass,  and  divide  it 
into  one  hundred  pills."   U.  S. 

"  Exsiccated  Ferrous  Sulphate,  1  ounce 
(Imperial)  or  20  grammes;  Barbados  Aloes,  in 
powder,  2  ounces  (Imp.)  or  40  grammes;  Com- 
pound Powder  of  Cinnamon,  3  ounces  (Imp.) 
or  60  grammes;  Syrup  of  Glucose,  3  ounces 
(Imp.)  or  60  grammes  or  a  sufficient  quantity. 
Mix  to  form  a  mass."    Br. 

This  pill  differs  from  the  preparation  of  the 
same  name  in  the  British  Pharmacopoeia  in  the 
substitution  of  aromatic  powder  for  the  com- 
pound powder  of  cinnamon.  It  is  essentially 
an  old  preparation  of  the  Edinburgh  Phar- 
macopoeia, was  omitted  in  the  original  British, 
and  re-introduced  and  continued  in  the  present 
edition.     The  Br.  Pharm.  1898   improved  this 

1  Pills  of  Aloes  and  Asafetida,  U.  S.  P.  1890. 
"  Purified  Aloes,  in  fine  powder,  nine  grammes  [or 
139  grains]  ;  Asafetida.  nine  grammes  [or  139 
grains]  ;  Soap,  in  fine  powder,  nine  grammes  [or  139 
grains]  ;  Water,  a  sufficient  quantity,  to  make  one 
hundred  pills.  Beat  the  solids  together  with  Water, 
bo  as  to  form  a  mass,  and  divide  It  into  one  hundred 
pills."   U.   8.   1890. 


mass  by  substituting  exsiccated  ferrous  sul- 
phate for  the  crystallized  salt  formerly  em- 
ployed, and  by  the  use  of  syrup  of  glucose  in- 
stead of  confection  of  rose.  It  is  said  that  the 
laxative  power  of  aloes  is  increased,  and  its 
tendency  to  irritate  the  rectum  diminished,  by 
combination  with  ferrous  sulphate.  This  pill 
is  especially  adapted  to  amenorrhoea  with  de- 
bility of  the  stomach  and  constipation. 
Dose,  from  one  to  three  pills. 

PILUL>E  ALOES  ET  MASTICHES. 

U.  S. 

PILLS  OF  ALOES  AND  MASTIC  [Lady  Webster  Pills] 
(pil'u-lae  aTo-e§  et  mas'ti-phe?) 

Lady  Webster's  Dinner  Pills ;  Pilules  d'Alo&s 
et  de  Mastic,  Fr.;  Aloe-  und  Mastix-Pillen,  G. 

* "  Purified  Aloes,  in  fine  powder,  thirteen 
grammes  [or  201  grains]  ;  Mastic,  in  fine  pow- 
der, four  grammes  [or  62  grains] ;  Red  Rose, 
in  fine  powder,  three  grammes  [or  46  grains] ; 
Diluted  Alcohol,  a  sufficient  quantity,  to  make 
one  hundred  pills.  Mix  the  powders  intimately, 
then  incorporate  sufficient  Diluted  Alcohol  to 
form  a  mass,  and  divide  it  into  one  hundred 
pills."    U.  S. 

In  the  U.  S.  P.  1890  pill  the  proportion  of 
mastic  was  slightly  increased  and  that  of  red 
rose  somewhat  diminished.  The  same  formula 
has  been  retained  in  the  8th  Revision.  Each 
of  these  pills  contains  about  three  grains  of  the 
solid  ingredients  and  nearly  two  grains  (0.13 
Gm.)  of  aloes.  They  are  in  imitation  of  Lady 
Webster's  dinner  pills,  and  one  of  them  may 
be  given  as  a  laxative  at  bedtime,  or  before 
a  meal.  The  mastic  has  probably  little  other 
effect  than  to  impair  the  solubility  of  the  aloes, 
and  thus  give  it  a  still  greater  tendency  to 
act  on  the  lower  bowels.1 

Dose,  one  to  three  pills. 


1  The  following  is  the  formula  for  the  aloetic  pills 
usually  called  dinner  pills  or  Lady  Webster's  pills. 
They  are  the  Pilulw  Stomachics  of  the  fifth  edition 
of  the  Paris  Codex,  1758.  Take  of  the  best  aloes  six 
drachms ;  mastic  and  red  roses,  each,  two  drachms ; 
syrup  of  wormwood  sufficient  to  form  a  mass,  to  be 
divided  into  pills  of  three  grains  each.  Common 
syrup  may  be  used  instead  of  syrup  of  wormwood. 
One  or  two  of  these  pills,  taken  a  short  time 
before  a  meal,  or  at  night,  will  usually  produce  one 
free   evacuation. 

The  Philadelphia  College  of  Pharmacy  has  adopted 
the  following  formulas  for  the  compound  aloetic 
preparations  commonly  called  Hooper's  and  Ander- 
son's pills: 

"  Hooper's  Female  Pills. — Barbados  Aloes.  8  oz. 
troy ;  Exsiccated  Ferrous  Sulphate.  2  oz.  troy,  90 
grains  (or  Crystal  Ferrous  Sulphate,  4  oz.  troy)  ; 
Extract  of  Black  Hellebore,  2  oz.  troy  ;  Myrrh.  2  oz. 
troy ;  Soap,  2  oz.  troy ;  Canella,  1  oz.  troy ;  Ginger, 
1  oz.  troy  ;  all  finely  powdered.  Beat  the  ingredients 
well  together  into  a  mass  with  water,  and  divide  into 
pills,  each  containing  two  and  a  half  grains." 
(A.  J.  P.,  v.  25.) 

"  Anderson's  Scots  Pills. — Barbados  Aloes.  24  oz. 
troy  ;  Soap,  4  oz.  troy  ;  Colocynth.  1  oz.  troy :  Gam- 
boge, 1  oz.  troy :  Oil  of  Anise,  %  fluidounce.  Let  the 
aloes,  colocynth,  and  gamboge  be  reduced  to  a  very 
fine  powder ;  then  beat  them  and  the  soap  with  water 
Into  a  mass,  of  a  proper  consistence  to  divide  into 
pills,  each  containing  three  grains." 
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PILUL/E   ALOES   ET  MYRRH/E.  U.  S. 

(Br.) 

PILLS  OF  ALOES  AND  MYRRH 
( pil'u-lae  al'Q-es  et  myr'rhae) 

Pilula  Aloes  et  Myrrhse,  Br. ;  Rufus's  Pills :  Pil- 
ules d'Aloes  et  de  Myrrne,  Pilules  de  Rufus,  Fr. ; 
Rufussche  Pillen,  O. 

* "  Purified  Aloes,  in  fine  powder,  thirteen 
grammes  [or  201  grains]  ;  Myrrh,  in  fine  pow- 
der, six  grammes  [or  93  grains]  ;  Aromatic 
Powder,  four  grammes  [or  62  grains] ;  Syrup. 
a  sufficient  quantity,  to  make  one  hundred  pills. 
Mix  the  powders  intimately,  then  incorporate 
sufficient  Syrup  to  form  a  mass,  and  divide 
it  into  one  hundred  pills."    U.  S. 

"  Socotrine  Aloes,  in  powder,  2  ounces  (Impe- 
rial) or  40  grammes;  Myrrh,  in  powder,  1 
ounce  (Imp.)  or  20  grammes;  Syrup  of  Glu- 
cose, l\  ounces  (Imp.)  or  30  grammes  or  a 
sufficient  quantity.  Mix  to  form  a  HUM." 
Br. 

In  the  U.  S.  Pharra  1890  pill  the  proportion 
of  myrrh  was  slightly  decreased  and  that  of 
aromatic  powder  somewhat  increased.  The 
formula  has  not  heen  changed  in  the  new 
Pharmacopoeia.  The  Br.  Pharm.  1BB8  dropped 
saffron,  treacle,  and  glycerin  from  the  formula 
used  in  former  Pharmacopoeia-,  and  substi- 
tuted for  them  syrup  of  glueose. 

This  composition  has  been  long  in  use.  under 
the  name  of  Rufus's  Pills.  Il  is  employed,  as 
a  warm  stimulant  cathartic,  in  general  debility 
attended  with  eotuHpation,  and  in  retention  or 
suppression  of  the  men 

Dose,  three  to  six  pills. 

PILULA  ALOES  SOCOTRIN^E.  Br. 

PILL  OF  SOCOTRINE  ALOES 

(pH'u-la  al'o-es  soe-Q-tri'nae) 

"  Socotrine  Aloes,  in  powder,  2  ounces 
(Imperial)  or  40  grammes;  Hard  Soap,  in 
powder,  1  ounce  (Imp.)  or  20  grammes;  Oil 
of  Nutmeg,  1  //.  draehm  (Imp.  meas.)  or  2.5 
cubic  centimetres;  Confection  of  Roses,  1 
ounce  (Imp.)  or  20  grammes  or  a  sufficient 
quantity.     Mix  to  form  a  mass."   Br. 

For  properties  and  dose,  see  PUuIcb  Aloes, 
p.  952. 

PILUL/E  ASAFGETID/E.  U.  S. 

PILLS  OF  ASAFETIDA 

(pil'u-lae  as-a-foet'j-dae) 
Pilules  d'Asefetide,   Fr.;  Asafoetida-Pillen,    Q. 

* "  Asafetida,  twenty  grammes  [or  309 
grains] ;  Soap,  in  fine  powder,  six  grammes 
[or  93  grains] ;  Water,  a  sufficient  quantity,  to 
make  one  hundred  pills.  Beat  the  solids  to- 
g-ether with  Water,  so  as  to  form  a  mass,  and 
divide  it  into  one  hundred  pills."   U.  S. 


Each  of  these  pills  contains  three  grains 
(0.20  Gm.)  of  the  gum-resin.  They  are  a  con- 
venient form  for  administering  asafetida,  the 
unpleasant  odor  and  taste  of  which  render  it 
very   offensive   in   the   liquid  state. 

Dose,   one   to   three   pills. 

PILULA  CAMBOGI/E  COMPOSITA. 
Br. 

COMPOUND  PILL  OF  QAMBOQE 

(pH'u-la  eam-bo'gl-ae  com-pos'i-ta ) 

Pilules  de  Gomme-gutte  eomposees,  Fr. ;  Gumml- 
guttpillenmasse,  G. 

"  Gamboge,  in  powder,  1  ounce  (Imperial) 
or  25  grammes;  Barbados  Aloes,  in  powder,  1 
ounce  (Imp.)  or  25  grammes;  Compound  Pow- 
der of  Cinnamon,  1  ounce  (Imp.)  or  25  gram- 
mes; Hard  Soap,  in  powder,  2  ounces  (Imp.) 
or  50  grammes;  Syrup  of  Glucose,  1  ounce 
(  Imp.)  or  25  grammes  or  a  sufficient  quantity. 
Mix  to  form  a  mass.''   Br. 

This  is  an  active  purgative  pill,  and  may  be 
given  in  the  dose  of  from  five  to  fifteen  grains 
(0.32  to  1  Gm.).  The  simplified  formula  is 
that  of  George  Fordyce. 

PILUL/E    CATHARTIC/E   COMPOSIT/E. 

U.  S. 

COMPOUND  CATHARTIC  PILLS 

(pll'u  la-  ca-tliiir'tj-ca-  com-pos'j-tae) 

Antlblllous  Pills:  Pilules  cathartlquon  com- 
posi'CH.    I  r.  ;   Abfilhrpillcn.    <!. 

•"Compound  Extract  of  Colocynth,  eighty 
grammes  [or  2  ounces  av.,  360  grains];  Mild 
MerenroUfl  Chloride,  sixty  grammes  [or  2 
ounces  aw,  SI  grains];  K'esin  of  Jalap,  in 
fine  powder,  twenty  grammes  [or  300  grains]; 
Gamboge,  in  Hue  powder,  fifteen  grammes  [or 
'Jiil  grains]  ;  Diluted  Alcohol,  a  sufficient  quan- 
tity, to  make  one  thousand  pills.  Mix  the  pow- 
ders intimately,  then  incorporate  a  sufficient 
quantity  of  Diluted  Alcohol  to  form  a  mass, 
and  divide  it  into  one  thousand  pills."    U.  S. 

This  cathartic  compound  was  first  made 
official  in  the  second  edition  of  the  U.  S.  Phar- 
macopoeia. It  was  intended  to  combine  small- 
ness  of  bulk  with  efficiency  and  comparative 
mildness  of  purgative  action  and  a  peculiar 
tendency  to  the  biliary  organs.  Such  an  offi- 
cial preparation  was  much  wanted  in  this  coun- 
try, in  which  bilious  fevers,  and  other  com- 
plaints attended  with  congestion  of  the  liver 
and  portal  circle  generally,  so  much  abound. 
The  object  of  smallness  of  bulk  is  accom- 
plished by  employing  extracts  and  the  more 
energetic  cathartics;  that  of  a  peculiar  ten- 
dency to  the  liver,  by  the  use  of  calomel,  and 
that  of  efficiency  with  mildness  of  operation, 
by  the  union  of  several  powerful  purgatives. 
It  is  a  fact,  abundantly  proved  by  experience, 
that  drastic  cathartics  become  milder  by  com- 
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bination,  without  losing  any  of  their  purga- 
tive power.  Nor  is  it  difficult,  in  this  case, 
to  reconcile  the  result  of  observation  with 
physiological  principles.  Cathartic  medicines 
act  on  different  parts  of  the  alimentary  canal 
and  organs  secreting  into  it.  In  small  doses, 
both  the  irritation  which  they  occasion  and 
their  purgative  effect  are  proportionately  les- 
sened. If  several  are  administered  at  the  same 
time,  each  in  a  diminished  dose,  it  is  obvious 
that  the  combined  purgative  effect  of  all  will 
be  experienced,  while  the  irritation,  being 
feeble  in  each  part  affected,  and  diffused  over 
a  large  space,  will  be  less  sensible  to  the 
patient,  and  will  more  readily  subside.  In  the 
compound  cathartic  pills,  most  of  the  active 
purgatives  in  common  use  are  associated  to- 
gether in  proportions  corresponding  with  their 
respective  doses,  so  that  an  excess  of  any  one 
ingredient  is  guarded  against,  and  violent  irri- 
tation from  this  cause  prevented.  The  present 
official  process  does  not  differ  from  that  of  the 
U.  S.  P.  1890,  except  in  the  substitution  of  the 
resin  of  jalap  for  the  extract,  the  latter  being 
no  longer  official,  and  in  the  use  of  diluted 
alcohol  as  an  excipient  in  place  of  water. 
This,  however,  does  not  alter  the  composition, 
and  it  makes  a  smaller  pill.  It  is  highly  im- 
portant for  the  efficiency  of  these  pills  that 
they  be  prepared  in  exact  compliance  with  the 
directions,  and  that  the  compound  extract  of 
colocynth  and  the  resin  of  jalap  used  be  of 
good  quality.  When  they  fail,  the  result  is 
generally  ascribable  to  the  substitution  of  jalap 
for  the  resin,  or  to  the  use  of  a  compound  ex- 
tract of  colocynth  made  with  nearly  inert  scam- 
mony,  inferior  aloes,  and  insufficient  colocynth. 
and  altogether  badly  prepared.  (See  a  paper  by 
G.  H.  Chas.  Klie,  A.  J.  P.,  April,  1878.) 

Each  pill  weighs  about  3  grains  (0.194  6m.), 
and  contains  2.70  grains  (0.175  Gm.)  of  active 
ingredients.  A  single  pill  will  generally  be 
found  to  operate  as  a  mild  laxative.  In  a  full 
dose,  the  preparation  acts  vigorously  on  the 
bowels,  producing  bilious  stools,  generally  with- 
out much  pain  or  disorder  of  the  stomach.  It 
may  be  employed  in  most  instances  where  a 
brisk  cathartic  is  required,  but  is  particularly 
applicable  to  the  early  stages  of  bilious  fevers, 
to  hepatitis,  jaundice,  and  all  those  derange- 
ments which  depend  on  congestion  of  the  portal 
circle. 

Dose,  one  to  three  pills. 

PILULvE  CATHARTICS  VEGE- 
TABILES. U.  S. 

VEGETABLE  CATHARTIC  PILLS 

(pil'u-lae  ca-thiir'ti-cae  veg-e-tab'i-le?) 

Pilules  cathartiques  vegetables,  Fr. ;  Vegetablllsche 
Abfiitarpillen,  G. 

* "  Compound  Extract  of  Colocynth,  sixty 
grammes  [or  2  ounces  av.,  51  grains]  ;  Ex- 
tract of  Hyoscyamus,  thirty  grammes  [or  1 
ounce  av.,  25  grains] ;  Resin  of  Jalap,  in  fine 


powder,  twenty  grammes  [or  309  grains] ;  Ex- 
tract of  Leptandra,  fifteen  grammes  [or  231 
grains] ;  Resin  of  Podophyllum,  fifteen  gram- 
mes [or  231  grains] ;  Oil  of  Peppermint,  eight 
cubic  centimeters  [or  130  minims]  ;  Diluted 
Alcohol,  a  sufficient  quantity,  to  make  one 
thousand  pills.  Mix  the  Compound  Extract 
of  Colocynth  intimately  with  the  Resin  of 
Podophyllum,  Resin  of  Jalap,  and  Extract  of 
Leptandra,  and  then  add  the  Oil  of  Pepper- 
mint. Rub  the  Extract  of  Hyoscyamus  with 
enough  Diluted  Alcohol  to  render  it  plastic, 
then  incorporate  it  with  the  mixture  first  pre- 
pared, using  a  sufficient  quantity  of  Diluted 
Alcohol  to  form  a  mass,  and  divide  it  into  one 
thousand  pills."   U.  S. 

This  pill  was  introduced  into  the  U.  S.  P. 
1890  with  the  view  of  furnishing  a  formula 
for  a  cathartic  pill  without  a  mercurial.  The 
IT.  S.  P.  (8th  Rev.)  process  substituted  resin 
of  jalap  for  the  extract  and  diluted  alcohol 
for  water  as  in  the  compound  cathartic  pill 
(see  above).  The  oil  of  peppermint  and  ex- 
tract of  hyoscyamus  are  added  to  the  cathartics 
to  prevent  griping.  The  dose  is  three  pills, 
and  they  may  be  given  in  the  place  of  com- 
pound cathartic  pills. 

Dose,  one  to  three  pills. 

PILULA  COLOCYNTHIDIS  COM- 
POSITA. Br. 

COMPOUND  PILL  OF  COLOCYNTH 

(pil'u-1^  col-Q-cyn'thi-dls  com-po§'i-ta ) 

Cochla  Pills  ;  Pilules  de  Coloquinte  composers,  Fr. 
Cod.;  Pilules  cochees  mlneures,  Fr.;  Zusammenge- 
setzte  Koloquinten-Pillen,   Q. 

"  Colocynth  Pulp,  in  powder,  1  ounce  (Impe- 
rial) or  20  grammes;  Barbados  Aloes,  in  pow- 
der, 2  ounces  (Imp.)  or  40  grammes;  Scam- 
mony  Resin,  in  powder,  2  ounces  (Imp.)  or 
40  grammes;  Potassium  Sulphate,  in  very 
fine  powder,  i  ounce  (Imp.)  or  5  grammes; 
Oil  of  Cloves,  2  fl.  drachms  (Imp.  meas.)  or 
5  cubic  centimetres;  Distilled  Water,  a  suffi- 
cient quantity.  Triturate  the  Oil  of  Cloves 
with  the  Potassium  Sulphate;  add  the  Colo- 
cynth Pulp;  mix;  add  the  Barbados  Aloes  and 
Scammony  Resin;  after  mixing  intimately  add 
the  Distilled  Water  and  beat  to  form  a  mass." 
Br. 

This  is  not,  like  the  old  London  pills  of  the 
same  name,  merely  another  form  of  the  com- 
pound extract  of  colocynth,  though  containing 
essentially  the  same  materials, — one  great  dif- 
ference being  that  colocynth  and  aloes  are  used 
in  substance  in  the  pill,  instead  of  in  the  state 
of  extract.  Potassium  sulphate  is  used  to  pro- 
mote the  more  complete  division  of  the  aloes 
and  scammony.  The  preparation  is  actively 
cathartic. 

Dose,  from  five  to  twenty  grains  (0.32  to 
1.3  Gm.). 

Off.  Prep. — Pilula  Colocynthidis  et  Hvoscyami, 
Br. 
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PILULA  COLOCYNTHIDIS  ET 
HYOSCYAMI.  Br. 

PILL  OF  COLOCVNTH  AND  HYOSCYAMUS 

(pil'u-lsi  col-o-cyn'thi-dis  et  hy-os-cy'a-ml) 

Pilules  de  Coloqulnte  et  d'Extrait  de  Jusqulame, 
Fr.;    Koloquinten-Bilsenkrautpillenmasse,    O. 

"  Compound  Pill  of  Coloeynth,  2  ounces 
(Imperial)  or  50  grammes;  Extract  of  Hyos- 
eyamus,  1  ounce  (Imp.)  or  25  grammes.  Mix 
to  form  a  mass."  Br. 

This  was  an  official  pill  of  the  Edinburgh  Col- 
lege. It  is  asserted  that  the  compound  pill 
and  compound  extract  of  coloeynth  are  almost 
entirely  deprived  of  their  griping  tendency  by 
combination,  as  above,  with  extract  of  hyos- 
cyamus,  without  losing  any  of  their  purga- 
tive power. 

Dose,  from  five  to  twenty  grains  (0.32  to 
1.3  Gm.). 

PILUL/4E  FERRI  CARBONATIS.  U.  S. 

(Br.) 

PILLS  OF  FERROUS  CARBONATE   [Ferruginous 
Pills,  Chalybeate  Pills,  Blaud's  Pills] 

jiil'i'i-lie  fcr'ri  duT-bo na'tis) 

Pilula  Ferrl,  lir. ;  Iron  Pill:  Pilules  Ferrugl- 
neuses  de  Bland.  Fr.  Vod.  ;  Pilules  chalvbes  do  Bland, 
jr.:  Pilule  Ferrl  carbonlcl  Blaudil.  /'.  0.;  Blaudsriio 
l'illen.  (;.:  Pillole  dl  carbonato  ferroso,  It.;  Pildoras 
de  Blaud,  Sp. 

*  "  Granulated  Ferrous  Sulphate,  sixteen 
grammes  [or  247  grains]  ;  PfTtflttllim  Carbonate, 

eight  grammes  [or  123  grains] ;  Sugar,  four 
grammes  [or  62  grains]  ;  Tragaeanth,  in  line 
powder,  one  gramme  [or  15.5  grains] ;  Althaea, 
in  No.  60  powder,  one  gramm<  [or  15.5  grains] ; 
Glycerin,  Water,  each,  a  sufficient  quantity,  to 
make  one  hundred  pills.  Hub  the  Potassium 
Carbonate,  in  a  mortar,  with  a  sufficient  quan- 
tity (about  ten  drops  each)  of  Glycerin  and 
Water,  then  add  the  Ferrous  Sulphate  and 
Sugar,  previously  triturated  together  to  a  uni- 
form powder,  and  rub  the  mass  thoroughly, 
until  it  assumes  a  greenish  color.  When  the 
reaction  has  terminated,  incorporate  the  Traga- 
eanth and  Althasa,  and,  if  necessary,  add  a  little 
more  Water,  so  as  to  obtain  a  mass  of  pilular 
consistence.  Divide  this  into  one  hundred 
pills.  These  pills  should  be  freshly  prepared 
when  wanted."    U.  S. 

"  Exsiccated  Ferrous  Sulphate,  in  fine  pow- 
der, 150  grains  or  15  grammes;  Exsiccated  So- 
dium Carbonate,  in  fine  powder,  95  grains  or  9.5 
grammes;  Gum  Acacia,  in  powder,  50  grains 
or  5  grammes ;  Tragaeanth,  in  powder,  15  grains 
or  1.5  grammes;  Syrup,  150  grains  or  15 
grammes;  Glycerin,  10  grains  or  1  gramme; 
Distilled  Water,  20  grains  or  2  grammes  or  a 
sufficient  quantity.  To  the  Syrup.  Glycerin,  and 
Distilled  Water,  previously  mixed,  add  the 
Ferrous  Sulphate ;  mix ;  add  quickly  the  Sodium 
Carbonate;  mix;  set  aside  for  fifteen  minutes, 
©r  until  the  reaction  is  complete;  add  the 
Gum  Acacia  and  Tragaeanth,  and  incorporate 


thoroughly.  If  divided  into  five-grain  pills, 
each  pill  will  contain  about  1  grain  of  ferrous 
carbonate."  Br. 

In  the  Br.  Pharm.  1898  exsiccated  ferrous 
sulphate  and  sodium  carbonate  replace  the 
crystallized  salts  of  the  former  authority. 

In  the  U.  S.  P.  1890  the  name  of  this  pill 
was  changed  to  Pilulce  Ferri  Carbonatis  and 
the  Pilulce  Ferri  Composites  of  the  U.  S.  P. 
1SS0  was  dropped,1  which  sometimes  led  to  a 
complication ;  the  U.  S%  P.  1890  title  was  retained 
in  the  U.  S.  P.  (8th  Rev.)  as  it  would  lead  to 
confusion  to  change  the  name  again.  It  should 
be  remembered,  however,  that  "  pills  of  ferrous 
carbonate "  no  longer  means  pills  made  from 
Yallet's  Mass  but  Blaud's  pills.  Dunning  and 
Ilynson  (Proc.  A.  Ph.  A.,  1901,  177)  prefer 
the  formula  given  in  the  footnote  for  these 
pills.2 

These  pills  are  closely  analogous  to  the  Mis- 
tura  Ferri  Composita  in  properties  and  compo- 
sition. They  form  a  good  ammanagogue  and 
chalybeate  tonic.  As  their  peculiar  advantages 
depend  upon  the  presence  of  ferrous  carbonate, 
which  speedily  changes  into  the  ferric  salt  on 
exposure,  it  is  proper  that  only  so  much  of  the 
I  should  be  prepared  as  may  be  wanted 
for  immediate  use.  They  are  sometimes  called 
Griffith's  pills.  They  closely  resemble  Blaud's 
ferruginous  jiills,  made  originally  in  1831,  and 
celebrated  in  France  as  a  remedy  in  chlorosis, 
prepared  from  equal  weights  of  ferrous  sul- 
phate and  potassium  carbonate,  made  into  a 
pilular  mass.  (Sec  P.  J.,  1894,  131.)  The  pills 
contain,  as  the  result  of  double  decomposition, 
1  errous  carbonate  and  potassium  sulphate. 
Van  de  Vehle  and  Van  Melckebeke  prefer  the 
sodium  bicarbonate  to  the  potassium  salt.  For 
a  brief  historical  account  of  these  pills  see  a 
paper  by  John  Humphrey  in  /'.  ./.,  1003,  643, 

Dote,  from  two  to  six  pills,  to  be  taken  three 
times  a  day. 

1  PUul(r  Ferri  Composite,  Compound  Pillt  of  Iron. 
"  Myrrh,  In  line  powder,  om  hundred  <m<l  fifty  (/rains 
i  !•.?".".  Cm.  I  ;  Carhonute  of  Sodium,  sennty-fire  (/rains 
(4.85  <Jm.)  ;  Sulphate  of  Iron,  seventy-five  (/ruins 
(4.85  Gm.)  j  Syrup,  a  sufficient  quantity,  to  make 
one  hundred  pills.  Kuh  the  Myrrh,  first  with  the 
Carbonate  of  Sodium  and  afterward  with  the  Sul- 
phate of  Iron  until  they  are  thoroughly  mixed  ;  then 
i  hem  with  Syrup  so  as  to  form  a  mass,  and 
divide   It    into  one  hundred   liiUs."    U.   8.   1880. 

* Ferrous  sulphate,  in  clear  crystals,  240  grains ; 
potassium  carbonate.  140  grains;  sugar,  20  grains; 
licorice  root,  powdered,  100  grains;  glucose,  sufficient 
quantity ;  the  following  directions  for  prepara- 
tion must  be  closely  observed :  Kub  the  fer- 
rous sulphate  Into  fine  powder  with  the  sugar,  and 
mix  with  the  potassium  carbonate,  previously  pow- 
dered;  then  rub  these  mixed  powders  to  a  smooth 
paste,  continuing  until  an  almost  dry  powder  results ; 
add  the  powdered  licorice  root,  and  thoroughly  mix; 
mass  with  glucose,  being  careful  to  use  sufficient  of 
the  latter.  Continue  the  working  of  mass  until  It 
becomes  solid  and  of  good  pilular  consistence,  being 
especiallv  careful  that  it  is  kneaded  until  there  is 
no  swelling  of  the  mass.  Roll  out  at  leisure.  The 
large  amount  of  glucose  not  only  prevents  the  pills 
from  oxidizing,  but  also  tends  to  keep  them  soft, 
while,  apparently,   not   increasing  their  size. 

England's  formula  for  Blaud's  Pills  (Phila  Med. 
Journ  Jan.  28,  1899)  is  as  follows:  Mass  of  ferrous 
carbonate.  36  grains  :  Potassium  sulphate,  24  grains ; 
Potassium  carbonate,  4  grains:  Powdered  althea.  1 
grain  •  Powdered  acacia,  sufficient.  Make  Into  \£ 
pills,   and  enclose  In   No.  4  gelatin  capsules. 
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Pilulce  Ferri  Iodidi. — Galbani  Composita. 
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PILULCE  FERRI  IODIDI.  U.  S. 

PILLS  OP  FERROUS  IODIDE 

(pll'u-lse  fer'ri  I-od'i-di) 

Pilules  d'lodure  ferroux.  Fr.  Cod.;  Pilules  de  Blan- 
card,  Fr.;  Eisenjodiirpillen,  O. ;  Pillole  di  protojo- 
duro  di  ferro,  It.;  Pildoras  de  yoduro  ferroso,  Up. 

* "  Reduced  Iron,  four  grammes  [or  62 
grains] ;  Iodine,  five  grammes  [or  77  grains] ; 
Glycyrrhiza,  in  No'.  60  powder,  four  grammes 
[or  62  grains] ;  Sugar,  in  fine  powder,  four 
grammes  [or  62  grains] ;  Extract  of  Glyc- 
yrrhiza, in  fine  powder,  one  gramme  [or  15.5 
grains] ;  Acacia,  in  fine  powder,  one  gramme 
[or  15.5  grains] ;  Water,  Balsam  of  Tolu, 
Ether,  each,  a  sufficient  quantity,  to  make  one 
hundred  pills.  To  the  Reduced  Iron,  contained 
in  a  small  mortar,  add  six  cubic  centimeters 
[or  97  minims]  of  Water,  and  then,  gradually, 
the  Iodine  with  constant  stirring,  until  the 
liquid  ceases  to  have  a  reddish  tint.  Then 
add  the  remaining  powders,  previously  well 
triturated  together,  and  mix  the  whole  thor- 
oughly. Transfer  the  mass  to  a  porcelain  dish, 
and  evaporate  the  excess  of  moisture,  on  a 
water-bath,  with  constant  stirring,  until  the 
mass  has  acquired  a  pilular  consistence.  Then 
divide  it  into  one  hundred  pills.  Dissolve  ten 
grammes  [or  154  grains]  of  Balsam  of  Tolu 
in  fifteen  cubic  centimeters  [or  243  minims]  of 
Ether,  shake  the  pills  with  a  sufficient  quantity 
of  this  solution  until  they  are  uniformly  coated, 
and  put  them  on  a  plate  to  dry,  occasionally 
rolling  them  about  until  the  drying  is  com- 
pleted. Keep  the  pills  in  a  well-stoppered 
bottle.  Pills  of  Ferrous  Iodide  should  be  de- 
void of  the  smell  of  iodine.  If  a  few  of  the 
pills  be  triturated  with  water,  and  the  liquid 
filtered,  the  filtrate  should  not  assume  more 
than  a  light  blue  tint  upon  the  addition  of 
starch  T.S.  (absence  of  more  than  traces  of 
free  iodine)."    17.  S. 

This  process  does  not  differ  essentially  from 
that  formerly  official.1 


1  Pills  of  Ferrous  Iodide. — Wm.  R.  Warner,  Jr.'s, 
Process. — Take  of  iodine  4634  grains  ;  iron  wire  1600 
grains ;  sugar  4500  grains  ;  marshmallow  powder  4500 
grains ;  gum  2200  grains ;  iron  by  hydrogen  566 
grains ;  distilled  water  3000  grains.  Place  the  iron 
wire  in  a  Florence  flask,  quart  capacity,  add  the 
water,  place  on  a  sand  bath,  and  gently  heat ;  then 
add  the  iodine  in  such  divided  portions  as  the  reac- 
tion will  admit  of,  without  raising  the  temperature  so 
high  as  to  drive  off  the  violet  fumes  of  Iodine. 
Finally,  add  all  the  iodine,  and  continue  the  heat 
until  the  reaction  has  ceased,  and  the  liquid  shows 
no  blue  color  with  starch  mucilage.  The  weight  of 
the  flask  must  be  previously  determined,  and  at  this 
point  the  weight  of  the  contents  should  be  9234 
grains ;  if  not,  sufficient  water  must  be  added  to 
make  it  so.  Now  mix  thoroughly  together  the  gum, 
sugar,  marshmallow,  and  iron  by  hydrogen,  and  strain 
upon  them  the  contents  of  the  flask ;  mix  quickly, 
and  knead  thoroughly,  until  a  pill  mass  is  formed, 
then  divide  it  into  three-grain  pills,  each  containing 
one  grain  of  ferrous  iodide  (iodine,  iron,  and  water 
of  crystallization).  The  pills,  after  being  hardened 
in  a  warm,  dry  atmosphere,  covered  with  starch 
powder,  may  be  coated  with  a  solution  of  gum  mastic 
In  ether  or  tolu  In  alcohol,  in  the  proportion  of  four 
drachms  to  the  fluidounce.  An  extemporaneous 
auyar  coating  may  be  effected  to  a  reasonable  degree 
of  perfection  In  the  following  manner.     Mix  together 


The  pills  of  ferrous  iodide  were  introduced 
into  the  U.  S.  Pharmacopoeia  at  the  revision 
of  1850.  The  present  official  pills  are  formed 
on  the  plan  proposed  by  Procter,  in  imitation 
of  Blancard's  pills  {A.  J.  P.,  May,  1860),  and 
are  much  superior  to  those  made  by  the  U.  S. 
process  of  1850,  or  by  that  of  the  British 
Pharm.  1885.  Magnes-Lahens  especially  rec- 
ommended the  following  formula :  "  Take  of 
pure  Iodine  4.10  grammes;  Powdered  Iron 
1.90  grammes;  Powdered  Sugar  2.50  grammes; 
Powdered  Gum  Arabic  2.50  grammes;  Distilled 
Water  2.50  grammes.  Put  in  an  iron  dish  the 
Water  and  the  powdered  Iron,  add  the  Iodine 
gradually,  and  facilitate  the  reaction  by  stirring 
with  a  spatula  of  iron  and  by  warming  a 
little;  when  the  reaction  is  complete,  add  the 
Gum  and  the  Sugar,  then  heat  to  about  50°  C. 
(122°  F.),  stirring  until  the  mass  ceases  to 
drop  when  a  little  is  taken  up  on  the  spatula. 
If  necessary,  five  grammes  of  powdered  licorice 
root  may  be  incorporated  into  the  mass,  which 
is  then  to  be  rolled  into  one  hundred  pills." 
(A.  J.  P.,  1873,  p.  498.)  The  iodine  and  iron 
unite  directly  to  form  ferrous  iodide  in  solu- 
tion, which  is  protected  against  the  oxidizing 
influence  of  the  air  by  the  sugar  and  excess 
of  reduced  iron,  while  the  licorice  and  gum 
serve  to  give  due  consistence  and  plasticity  to 
the  pilular  mass.  The  pills  are  still  further 
protected  from  the  air  by  the  impervious  coat- 
ing of  balsam  of  Tolu,  which  readily  yields 
to  the  softening  and  solvent  properties  of  the 
gastric  liquids.  The  great  disadvantage  of  the 
pill  of  ferrous  iodide,  as  ordinarily  prepared, 
is  that  it  will  not  keep, — crumbling  by  time 
and  exposure,  and  evolving  iodine  in  conse- 
quence of  the  oxidation  of  the  iron.  The 
preparation,  made  according  to  the  U.  S.  for- 
mula of  1870,  stood  the  test  of  time,  and  we 
have  seen  pills  which,  four  years  after  their 
preparation,  exhibited  no  signs  of  change. 
Each  pill  contains  about  a  grain  (0.065  Gm.) 
of  ferrous  iodide  and  two-fifths  of  a  grain 
(0.024  Gm.)  of  reduced  iron.  The  therapeutic 
uses  of  this  preparation  are  the  same  as  those 
of  ferrous  iodide.     (See  Ferri  Iodidum.) 

Dose,  one  to  three  pills. 

PILULA  GALBANI  COMPOSITA.  Br. 

COMPOUND  PILL   OF  GALBANUM 
[Compound  Pill  of  Asafetida] 

(pil'u-la  garba-nl  com-poVi-ta ) 

Pilules  de  Galbanum  composees,  Fr. ;  Galbanumpil- 
lenmasse,  O. 

"Asafetida,  2  ounces  (Imperial)  or  50  gram- 
mes; Galbanum,  2  ounces  (Imp.)  or  50  gram- 
mes; Myrrh,  2  ounces  (Imp.)   or  50  grammes; 

thoroughly  equal  quantities  of  sugar,  gum.  and  starch. 
Moisten  the  surface  of  the  pills  with  an  equal  mix- 
ture of  simple  syrup  and  water,  and  then  place  them 
on  the  powder  in  a  shallow  dish,  and  give  the  same 
a  centrifugal  motion,  so  that  they  may  be  equally 
coated  by  the  moisture  of  the  syrup,  which  will  ag- 
glutinate the  particles  of  the  powder.  (Z).  C,  1884, 
p.  4.) 
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Pilida  Hydrargyri  Subchloridi  Composite. — etc. 
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Syrup  of  Glucose,  1  ounce  (Imp.)  or  25  gram- 
mes or  a  sufficient  quantity.  Heat  all  together 
on  a  water-bath,  stirring  until  the  mass  is  uni- 
form in  consistence."  Br.  This  mass  was  for- 
merly termed  in  the  British  Pharmacopoeia 
Pilula  Asafoztida  Composita.  The  treacle  used 
as  an  excipient  has  been  replaced  by  syrup  of 
glucose.  It  is  given  as  an  antispasmodic  and 
emmenagogue  in  chlorosis  and  hysteria. 

Dose,  from  two  to  four  pills  or  from  five  to 
twenty  grains  (0.32  to  1.3  Gm.).i 

PILULA   HYDRARGYRI    SUBCHLORIDI 
COMPOSITA.    Br. 

COMPOUND  PILL  OF  MERCUROUS  CHLORIDE 

(pU'u-la   liy-driir'gy-rl  sub-phlo'rj-di  com-pds'j-ta) 

PUulae  Antimonil  Composit.se.  V.  S.  1890 ;  Compound 
Pills  of  Antimony,  Plummet-' s  Tills;  Pilula  Calomel- 
anos  Composita.  Br.  1K04:  Compound  Pill  of  M«  r- 
curous  Chloride.  Compound  Calomel  Pill  ;  Pilules 
alte>antes  composites.  Pilules  ant  idart  reuses.  Pilules 
<le  Plummet-.  FT.  :  I'lummersche  Plllen.  Zusammen- 
gesetzte  Calomelplllen,   O. 

"  Mercurous  Chloride,  1  ounce  (Imperial)  or 
25  grammes;  Sulphurated  Antimony,  1  ounce 
(Imp.)  or  25  grammes;  Ghiaiacum  Bonn,  in 
powder,  2  ounce*  (Imp.)  or  60  grammas;  I 

tor  Oil,  180  grains  or  10.3  grammes;  Alcohol 
(90  per  cent.),  1  fl.  drachm  (In)}),  meas.)  or 
3  cubic  centimetres  or  a  sufficient  quantity. 
Mix  to  form  a  mass."    Br. 

Compound  pills  of  antimony  were  dropped 
in  the  U.  S.  P.  (8th  Row);  the  formula  for 
this  pill  in  the  U.  S.  P.  1890  2  was  altered  by 
adopting  the  British  method  of  using  castor 
oil  as  an  excipient  instead  of  mucilage  of 
tragacanth ;  this  change  was  o£  doubtful  utility, 
the  pills  when  kept  acquiring  an  unpleasant 
odor.  The  oil  is,  however,  a  partial  solvent 
for  the  guaiac. 

We  prefer  the  title  "  Compound  Calomel 
Pill "  of  the  former  British  Pharmacopoeia,  as 
not  liable  to  any  mistake,  and  as  most  expres- 
sive of  the  quality  of  the  medicine.  The  anti- 
monial  employed,  though  under  a  different 
name,  is  identical  with  the  old  U.  S.  precipi- 
tated sulphide.  According  to  Vogel  a  reaction 
takes  place  between  the  calomel  and  the  sul- 
phurated antimony,  resulting  in  the  production 
of  antimony  chloride  and  mercury  sulphide. 
The  preparation  was  originally  introduced  to 
the  notice  of  the  profession  by  Dr.  Plummer, 


1  The  U.  S.  P.  1880  gave  the  following  formula 
for  this  preparation  :  "  Galbanum,  one  hundred  and 
flftV  grains  (9.75  Gm.)  ;  Myrrh,  one  hundred  and  fifty 
grains  (9.75  Gm.)  ;  Asafetida,  fifty  grains  (3.25 
Gm.)  ;  Syrup,  a  sufficient  quantity,  to  make  one  hun- 
dred pills.  Beat  them  together  so  as  to  form  a  mass, 
and  divide  It  into  one  hundred  pills." 

2  Pilules  Antimonii  Composita,  U.  S.  1890.  Com- 
pound Pilln  of  Antimony.  Plummer's  Pills. — "  Sul- 
phurated Antimony,  four  grammes  [or  62  grains]  ; 
Mild  Mercurous  Chloride,  four  grammes  [or  62 
grains]  :  Guaiac.  in  fine  powder,  eight  grammes  [or 
123  grains]  :  Castor  Oil,  o  sufficient  quantity,  to, make 
one  hundred  pills.  Beat  the  powders  together  with 
the  Castor  Oil,  added  a  few  drops  at  a  time,  so  as 
to  form  a  mass,  and  divide  it  into  one  hundred  pills." 
V.  S.  1890. 


who  found  it  useful  as  an  alterative,  and  upon 
whose  authority  it  was  at  one  time  much  em- 
ployed under  the  name  of  Plummer's  PUls. 
The  combination  is  well  adapted  to  the  treat- 
ment of  chronic  rheumatism  and  of  scaly  and 
other  eruptive  diseases  of  the  skin,  especially 
when  accompanied  with  a  syphilitic  taint. 

Dose,  four  to  eight  grains  (0.26  to  0.5  Gm.) 
or  more,  morning  and  evening. 

PILULA  IPECACUANH/E  CUM 
SCILLA.  Br. 

PILL  OF  IPECACUANHA  WITH  SQUILL 

(pil'u-la  lp-e-cac-u-an'hae  cum  scll'la) 

Pilules  d'lpecacuanha  et  de  Scille,  Fr.;  Broch- 
wurzel-Meerzwiebelpillen,  Q. 

"  Compound  Powder  of  Ipecacuanha,  S 
ounces  (Imperial)  or  30  grammes;  Squill,  in 
powder,  1  ounce  (Imp.)  or  10  grammes;  Am- 
moniacum,  in  powder,  1  ounce  (Imp.)  or  10 
grammes;  Syrup  of  Glucose,  a  sufficient  quan- 
tity. .Mix  to  form  a  mass.  This  Pill  contains 
about    5  per  cent,  of  Opium."  Br. 

This  is  a  good  combination  of  expectorants, 
well  adapted  to  chronic  bronchitis  with  either 
deficient  or  greatly  excessive  expectoration,  and 
to  the  advanced  stages  of  the  acute  disease 
offering   similar  indications. 

Dose,  from  five  to  ten  grains  (0.32  to  0.65 
Cm.). 

PILUL/E  LAXATIV>E  COMPOSIT/E. 
U.  S. 

COMPOUND  LAXATIVE  PILLS 

(pH'u-lae    lax-a-ti'vse    com-pos'j-tae) 

Pilula>  Aloinl,  Belladonna;  et  Strychnine  Com- 
f x.sit :••  :  Compound  Pills  of  Aloln,  Belladonna  and 
Strychnine;  Pilules  laxatives  composers,  Fr.;  Zusam- 
mengesetzte  Laxlrplllen,  O. 

*  "Aloin,  one  and  three-tenths  grammes  [or 
20  grains]  ;  Strychnine,  five-hundredths  of  a 
gramme  [or  J  grain]  ;  Extract  of  Belladonna 
Leaves,  eight-tenths  of  a  gramme  [or  12.3 
grains]  ;  Ipecac,  in  fine  powder,  four-tenths  of 
a  gramme  [or  6.1  grains]  ;  Glycyrrhiza,  in 
fine  powder,  four  and  six-tenths  grammes  [or 
71  grains] ;  Syrup,  a  sufficient  quantity,  to 
make  one  hundred  pills.  Triturate  the  Aloin, 
Strychnine,  Ipecac,  and  Glycyrrhiza  together 
thoroughly,  so  as  to  produce  a  uniform  pow- 
der. Incorporate  with  this  the  Extract  of 
Belladonna  Leaves  and  sufficient  Syrup  to 
form  a  mass,  and  divide  it  into  one  hundred 
pills."    V.  S. 

This  pill  was  introduced  into  the  U.  S.  P. 
(8th  Rev.)  because  of  its  large  use  in  the 
United  States.  Each  pill  contains  one-fifth  of 
a  grain  of  aloin,  one  hundred  and  thirtieth  of 
a  grain  of  strychnine,  one-eighth  of  a  grain  of 
extract  of  belladonna  leaves,  one-sixteenth  of  a 
grain  of  ipecac,  and  three-fourths  of  a  grain 
of   powdered   licorice   root. 
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Uses. — As  its  name  indicates,  this  pill  is 
used  as  a  laxative;  similar  pills  are  known  as 
A.  B.  S.  pills,  lapactie  pills,  evacuant  pills. 

Dose,  one  or  two  pills  at  night. 

PILULCE  OPII.  U.  S.  (Br.) 

PILLS  OF  OPIUM 

(pil'u-lae  o'pi-i) 

Pilula  Saponis  Composita,  Br.  :  Compound  Till  of 
Soap;  Pilules  d'Opium,  Fr.;  Opiumpillen,  Q. 

*  "  Powdered  Opium,  six  and  one-half  gram- 
mes [or  100  grains] ;  Soap,  in  fine  powder, 
two  grammes  [or  31  grains];  Water,  a  suffi- 
cient quantity,  to  make  one  hundred  pills.  Mix 
the  powders  intimately,  then  incorporate  suffi- 
cient Water  to  form  a  mass,  and  divide  it  into 
one   hundred  pills."   U.   S. 

This  process  is  designated  merely  to  fur- 
nish a  convenient  formula  for  putting  opium 
into  pilular  form,  preferable  to  the  mode  some- 
times practised  of  making  the  pills  directly 
from  the  unpowdered  mass  of  opium  as  found 
in  commerce.  The  soap  answers  no  other  pur- 
pose than  to  give  a  due  consistence,  and  is 
therefore  in  small  proportion.  Opium  pills 
are  official  in  the  British  Pharmacopoeia  under 
the  name  of  Pilula  Saponis  Composita  (see 
page  961).  The  object  of  giving  them  this 
title  is  probably  to  prevent  the  patient  from 
learning  from  the  prescription  that  the  pills 
contain  opium.  As  hard  old  opium  pills  are 
sometimes  preferred,  in  cases  of  irritable 
stomach,  in  consequence  of  their  slow  solution, 
it  is  proper  for  the  pharmacist  to  keep  some 
in  this  state  to  meet  the  prescription  of  the 
physician.  Of  the  pills  above  directed,  each 
contains  one  grain  (0.065  Gm.)  of  powdered 
opium. 

Dose,  one  pill. 

PILULvE  PHOSPHORI.  U.  S.  (Br.) 

PILLS  OF  PHOSPHORUS 

(pil'ii-lae  phos'pho-ri) 

Pilula  Phosphori,  Br.;  Phosphorus  Pill;  Pilules 
au  Phosphore,  Pilules  Phosphorges,  Fr. ;  Phosphor- 
pillen,  O. 

*  "  Phosphorus,  six-hundredths  of  a  gramme 
[or  0.93  grains] ;  Althaea,  in  No.  60  powder, 
six  grammes  [or  93  grains]  ;  Acacia,  in  fine 
powder,  three  grammes  [or  46  grains] ;  Chloro- 
form, Glycerin,  Water,  Balsam  of  Tolu,  Ether, 
each,  a  sufficient  quantity,  to  make  one  hundred 
pills.  Dissolve  the  Phosphorus,  in  a  test-tube, 
in  five  cubic  centimeters  [or  81  minims]  of 
Chloroform,  with  the  aid  of  a  very  gentle  heat, 
replacing  from  time  to  time  any  of  the  Chloro- 
form which  may  be  lost  by  evaporation.  Mix 
the  Althaea  and  Acacia  in  a  mortar,  next  add 
the  solution  of  Phosphorus,  then  immediately 
afterwards  a  sufficient  quantity  (about  four 
cubic  centimeters  [or  65  minims] )  of  a  mix- 
ture of  two  volumes  of  Glycerin  and  one 
volume  of  Water,  and  quickly  form  a  mass; 


divide  it  into  one  hundred  pills.  Dissolve  ten 
grammes  [or  154  grains]  of  Balsam  of  Tolu 
in  fifteen  cubic  centimeters  [or  243  minims] 
of  Ether,  shake  the  pills  with  a  sufficient  quan- 
tity of  this  solution  until  they  are  uniformly 
coated,  and  put  them  on  a  plate  to  dry,  occa- 
sionally rolling  them  about  until  the  drying  is 
completed.  Keep  the  pills  in  a  well-stoppered 
bottle."   U.  S. 

"  Phosphorus,  10  grains  or  1  gramme ;  White 
Beeswax,  melted,  125  grains  or  12.5  grammes; 
Lard,  melted,  125  grains  or  12.5  grammes; 
Kaolin,  115  grains  or  11.5  grammes;  Carbon 
Bisulphide,  33  minims  or  3  cubic  centimetres  or 
a  sufficient  quantity.  Place  the  melted  Wax 
and  Lard  in  a  slightly  warmed  mortar,  and  stir 
until  the  mixture  has  the  consistence  of  cream. 
Dissolve  the  Phosphorus  in  the  Carbon  Bi- 
sulphide and  carefully  mix  the  solution  with 
the  melted  fats;  add  the  Kaolin;  mix  well 
together.  Keep  the  mixture  immersed  in  cold 
water  in  a  bottle  from  which  the  light  is  ex- 
cluded. When  dispensed,  every  three  grains 
of  the  mixture  is  to  be  incorporated  with  one 
grain  of  Gum  Acacia  in  powder;  and  the 
resulting  pills  should  be  varnished.  Phos- 
phorus Pill,  including  the  Gum  Acacia,  con- 
tains 2  per  cent,  of  Phosphorus;  hence,  is 
nearly  double  the  strength  of  the  Phosphorus 
Pill  of  the  British  Pharmacopoeia  of  1885." 
Br. 

The  increasing  use  of  phosphorus  in  the 
free  state  made  the  introduction  of  phosphorus 
pills  a  necessity.  The  problem  of  preventing  the 
oxidation  of  the  phosphorus  is  believed  to  be 
solved  by  dissolving  it  in  an  excess  of  warm 
chloroform;  this  is  accomplished  in  a  stop- 
pered test-tube,  for  it  has  been  shown  that  no 
oxidation  takes  place  in  the  presence  of  chlo- 
roform vapor.  It  is  necessary  to  form  the 
mass  quickly,  so  that  the  chloroform  may  not 
all  evaporate  and  leave  the  phosphorus  ex- 
posed to  the  action  of  the  air.  Chloroform 
is  preferred  to  carbon  disulphide,  for,  although 
the  latter  is  a  better  solvent,  it  is  difficult  to 
rid  the  mass  of  the  disgusting  odor.  (See  A. 
J.  P.,  1875,  253,  254,  335,  501;  1876,  56;  1877, 
135;  1878,  584;  and  N.  B.,  1876,  189,  332;  1877, 
32;  D.  C,  1883,  180;  P.  J.,  1883,  923.) 

Dose,  of  the  British  mass,  four  grains  of  the 
mass,  including  the  acacia,  will  contain  l-12th 
of  a  grain  of  phosphorus  (0.005  Gm.),  and 
the  dose  is  therefore  one-half  grain  (0.032  Gm.), 
equivalent  to  l-96th  of  a  grain  (0.0007  Gm.)  of 
phosphorus.  Each  official  U.  S.  pill  contains 
about  l-100th  of  a  grain  (0.0006  Gm.)  of 
phosphorus. 

PILULA  PLUMBI  CUM  OPIO.  Br. 

PILL  OF  LEAD  WITH  OPIUM 

(pil'u-la.  plum'bl  cum  6'pi-o) 

Pilules  d'Acgtate  de  Plomb  et  d'Opium,  Fr. ;  Blel- 
acetat-Opiumpillenmasse,    G. 

"  Lead  Acetate,  in  fine  powder,  36  grains  or 
6  grammes;  Opium,  in  powder,  6  grains  or  1 
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gramme;  Syrup  of  Glucose,  4  grains  or  0.7 
gramme  or  a  sufficient  quantity.  Mix  to  form 
a  mass.  This  Pill  contains  about  12£  per  cent. 
of  Opium."  Br. 

This  pill  would  be  better  left  to  extempora- 
neous prescription,  the  requisite  proportion  of 
opium  to  the  acetate  varying  in  different  cases. 
Syrup  of  glucose  has  been  substituted  in  the 
1898  revision  for  confection  of  roses,  the  latter 
being  incompatible  with  lead  acetate.  The 
mass  contains  about  six  parts  of  lead  acetate 
in  eight. 

Dose,  two  or  three  grains  (0.13  or  0.20  Gm.) 
to  begin  with. 

PILUL/E  PODOPHYLLI,  BELLA- 
DONNA ET  CAPSICI.  U.  S. 

PILLS  OP  PODOPHYLLUM.  BELLADONNA 
AND   CAPSICUM 

(pll'u-lae   po-do-phyl'li   b<?l-l?i-d6n'nae   *t   cfip'sj-cl) 

Pilules  de  Podophyllum,  de  Belladone  et  de  Polvre 
d<-  QulnSe,  Fr.;  l'odophyllln-,  Belladonna-,  und  Span- 
lsch -Pfefferpillen,  a. 

*  u  Resin  of  Podophyllum,  one  and  six-tenths 
grammes  [or  25  grains]  ;  Extract  of  Bella- 
donna Leaves,  eight-tenths  of  a  gramme  [or 
12  grains] ;  Capsicum,  in  moderately  fine  pow- 
der, three  and  two-tenths  grammes  [or  49 
grains] ;  Sugar  of  Milk,  in  fine  powder,  six 
and  one-half  grammes  [or  100  grains]  ;  Acacia, 
in  line  powder,  one  and  slrth-tcntlis  grammes 
[or  25  grains] ;  Glycerin,  Syrup,  each,  a  suffi- 
cient quantity,  to  make  one  hundred  pub. 
Triturate  the  Resin  of  Podophyllum,  Capsicum, 
Sugar  of  Milk,  and  Acacia  together  to  produce 
a  uniform  powder.  Incorporate  with  this  the 
Extract  of  Belladonna  Leaves  and  sufficient 
of  a  mixture  of  equal  parts  of  Glycerin  and 
Syrup  to  form  a  mass;  divide  it  into  one  hun- 
dred piiu r    u.  s. 

This  pill  is  largely  used  and  is  based  upon 
the  formula  proposed  by  E.  R.  Squibb.  It  was 
introduced  into  the  U.  S.  P.  (8th  Rev.)  for 
the  first  time.  Each  pill  contains  about  one- 
fourth  of  a  grain  of  resin  of  podophyllum,  one- 
eighth  of  a  grain  of  extract  of  belladonna 
leaves,  one-half  of  a  grain  of  powdered  cap- 
sicum, sugar  of  milk,  acacia,  glycerin,  and 
syrup. 

Uses. — These  pills  afford  an  excellent  means 
of  obtaining  the  laxative  effect  of  podophyllum. 

Dose,  one  to  two  pills. 

PILULA  QUININE  SULPHATIS.  Br. 

PILL  OF  QUININE  SULPHATE 

(pil'u-la  qui-ni'nae  sul-pha'tis) 

Pilule  de  Quinine  Sulfate,  Fr. ;  Chlninpillenmasse, 
G. ;  Pildoras  de  sulfato  quinico,  Sp. 

"  Quinine  Sulphate,  30  grains  or  3  grammes ; 
Tartaric  Acid,  in  powder,  1  grain  or  0.1 
gramme;  Glycerin,  4  grains  or  0.4  gramme; 
Tragacanth,  in  powder,  1  grain  or  0.1  gramme. 
Triturate  the  Quinine  Sulphate  with  the  Tar- 


taric Acid;  add  the  product  to  the  previously 
mixed  Glycerin  and  Tragacanth ;  make  a  mass." 
Br. 

The  reason  for  introducing  a  quinine  pill 
mass  in  the  British  Pharm.  1898  is  doubtless 
to  serve  the  convenience  of  dispensers  and  to 
save  time;  tartaric  acid  aids  in  solubility  and 
in  making  the  pills  smaller,  while  glycerin 
keeps  the  mass  from  undue  hardening. 

Dose,  two  to  eight  grains  (0.13  to  0.5  Gm.). 

PILUL/E  RHEI  COMPOSITE.  U.  S. 

(Br.) 

COMPOUND  PILLS  OF  RHUBARB 

(pll'u-lae  rhe'i  com-pds'i-tae) 

Piluia  Rhel  Composite,  Br.;  Pilules  de  Rhubarbs 
composers,  fr,;  Rhabarber  und  Aloeplllen,  Q. 

* "  Rhubarb,  in  No.  60  powder,  thirteen 
grammes  [or  201  grains] ;  Purified  Aloes,  in 
fine  powder,  ten  grammes  [or  154  grains] ; 
Myrrh,  in  fine  powder,  six  grammes  [or  93 
grains]  ;  Oil  of  Peppermint,  one-half  cubic 
centimeter  [or  8  minims] ;  Water,  a  sufficient 
quantity,  to  make  one  hundred  pills.  Mix  the 
Oil  of  Peppermint  intimately  with  the  powders, 
then  incorporate  sufficient  Water  to  form  a 
mass;  divide  it  into  one  hundred  pills."  U.  S. 

"  Khuharh  Root,  in  powder,  3  ounces  (Impe- 
rial) or  GO  grammes;  Socotrine  Aloes,  in  pow- 
der, 2|  ounces  ( Imp.)  or  45  grammes;  Myrrh, 
in  powder,  1£  ounces  (Imp.)  or  30  grammes; 
Hard  Soap,  in  powder,  \\  ounces  (Imp.)  or 
30  grammes;  Oil  of  Peppermint,  1£  fl.  drachms 
(  Imp.  mess.)  or  3.75  cubic  centimetres;  Syrup 
of  GHueoss,  2|  ounces  (Imp.)  or  55  grammes  or 
a  sufficient  quantity.    Mix  to  form  a  mass."  Br. 

This  is  a  warm  tonic  laxative,  useful  in 
costiveness.  If  made  in  quantity  the  pills 
should  be  kept  in  loosely  stoppered  bottles. 
The  use  of  glycerin  favors  the  formation  of 
mouldiness  through  the  attraction  of  mois- 
ture, and  it  was  replaced  in  the  formula  of  the 
Br.  Ph.  1898  by  syrup  of  glucose.  Rhubarb 
pilLs  {Piluloe  Rhei,  U.  S.  1890)  were  not  ad- 
mitted to  the  U.  S.  P.  (8th  Rev.) ;  the  formula 
is  appended.1 

Dose,  of  the  compound  rhubarb  pills,  two  to 
four  pills,  or  from  ten  to  twenty  grains  (0.65 
to  1.3  Gm.)  of  the  mass,  twice  a  day. 


1  PiluUz  Rhei,  U.  S.  1890,  Pills  of  Rhubarb. 
"  Rhubarb,  in  No.  60  powder,  twenty  grammes  [or 
308  grains]  ;  Soap,  in  fine  powder,  six  grammes  [or 
93  grains]  ;  Water,  a  sufficient  quantity,  to  make  one 
hundred  pills.  Beat  the  powders  together  with 
Water  so  as  to  form  a  mass,  to  be  divided  Into  one 
hundred  pills."    V.  B.   1890. 

Rhubarb  is  so  often  given  in  the  pilular  form,  that 
it  is  convenient  both  for  the  physician  and  for  the 
apothecary  to  have  a  formula  indicating  the  mode 
of  preparing  the  pills,  as  well  as  the  quantity  of 
rhubarb  to  be  contained  in  each.  Soap  has  stood  the 
test  of  long  experience  as  a  good  excipient  for  rhu- 
barb. If  made  in  quantity  the  pills  should  be  kept 
in  loosely-stoppered  bottles.  We  have  found  rhubarb 
pills  made  with  compound  tincture  of  cardamom,  with- 
out other  Ingredient,  to  answer  an  excellent  purpose. 
Each  pill  contains  three  grains  (0.20  Gm.)  of  rhu- 
barb. 
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PILULA  SAPONIS  COMPOSITA.  Br. 

COMPOUND  PILL  OF  SOAP 

(pil'u-la  sa-po'nls  com-p6s'i-ta ) 

Pilules  de  Savon  composees,  Fr. ;  Seifenpillen- 
masse,  Q. 

"  Opium,  in  powder,  i  ounce  (Imperial)  or 
10  grammes;  Hard  Soap,  in  powder,  1£  ounces 
(Imp.)  or  30  grammes;  Syrup  of  Glucose,  % 
ounce  (Imp.)  or  10  grammes.  Mix  to  form  a 
mass.  This  Pill  contains  20  per  cent,  of 
Opium."  Br. 

This  pill,1  although  no  longer  official  in  the 
U.  S.  P.,  is  useful  as  affording  the  oppor- 
tunity of  conveniently  administering  opium,  in 
a  pilular  and  readily  soluble  form,  in  small 
fractions  of  a  grain.  The  name  was  probably 
intended  to  conceal  the  nature  of  the  prepara- 
tion. One  grain  (0.065  Gm.)  of  opium  is  con- 
tained in  about  one  dose,  five  grains  (0.32  Gm.), 
of  the  mass. 

PILULA  SCAMMONII   COMPOSITA.  Br. 

COMPOUND  SCAMMONY  PILL 

(pil'u-la  scam-mo'ni-i  c<?m-p6§'i-ta ) 

Pilules  de  Scammon6e  composees,  Fr.;  Scammo- 
niumpillenmasse,  O. 

"  Scammony  Resin,  1  ounce  (Imperial)  or 
25  grammes;  Jalap  Resin,  1  ounce  (Imp.)  or 
25  grammes;  Curd  Soap,  in  powder,  1  ounce 
(Imp.)  or  25  grammes;  Tincture  of  Ginger, 
3  fl.  ounces  (Imp.  meas.)  or  75  cubic  centi- 
metres. Add  the  Tincture  of  Ginger  to  the 
Soap  and  Resins ;  dissolve  with  the  aid  of  slight 
heat;  evaporate  on  a  water-bath  until  the  mass 
has  acquired  a  suitable  consistence  for  forming 
pills."    Br. 

These  pills  are  actively  purgative  in  doses 
of  from  five  to  ten  grains  (0.32  to  0.65  Gm.). 

PILULA  SCILL/E  COMPOSITA.  Br. 

COMPOUND  SQUILL  PILL 

(pil'u-la  scil'lae  com-pos'i-ta ) 

Pilules  de  Scllle  composees,  Fr. ;  Meerzwiebelplllen- 
masse,  G. 

"  Squill,  in  powder,  1|  ounces  (Imperial)  or 
25  grammes;  Ginger,  in  powder,  1  ounce 
(Imp.)  or  20  grammes;  Ammoniacum,  in  pow- 
der, 1  ounce  (Imp.)  or  20  grammes;  Hard 
Soap,  in  powder,  1  ounce  (Imp.)  or  20  grammes; 
Syrup  of  Glucose,  1  ounce  (Imp.)  or  20 
grammes  or  a  sufficient  quantity.  Mix  to  form 
a  mass."  Br. 

This  preparation  was  dropped  at  the  1880  re- 
vision of  the  U.  S.  Pharmacopoeia.2 

1  Pilula  Saponis  Composita,  U.  S.  P.  1870. — "  Take 
of  Opium,  In  fine  powder,  sixty  grains;  Soap,  In  fine 
powder,  half  a  troyouncc.  Beat  them  together  with 
water  so  as  to  form  a  pilular  mass." 

2  Pilulce  Scillce  Composites,  U.  S.  1870.  Compound 
Pills  of  Squill. — "  Take  of  Squill,  in  fine  powder, 
twelve  grains;  Ginger,  In  fine  powder,  Ammoniac,  In 

(61) 


This  is  a  stimulating  expectorant  compound, 
depending  for  its  virtues  chiefly  on  the  squill, 
and  applicable  to  the  treatment  of  chronic  bron- 
chitis. Prom  five  to  ten  grains  (0.32  to  0.65 
Gm.)  may  be  given  three  or  four  times  a  day. 
The  mass  should  be  freshly  made  when  wanted, 
as  the  squill  which  it  contains  is  liable  to  be  in- 
jured by  keeping. 

PIMENTA.  U.  S.,  Br. 

PIMENTA  [Allspice,  Pimento] 

( pi-men'ta ) 

"  The  dried,  nearly  ripe  fruit  of  Pimenta 
officinalis  Lindley  (Fam.  Myrtacece)."  U.  S. 
"  The  dried  full-grown  unripe  fruit  of  Pimenta 
officinalis,  Lindl."   Br. 

Semen  Amomi,  Piper  Jamalcense  ;  Pimento,  Allspice, 
Jamaica  Pepper ;  Piment  de  la  Jamalque,  Toute- 
epice,  Poivre  de  la  Jamalque,  Fr. ;  Englisches  Ge- 
wiirz,  Neugewurz,  Nelkenpfeffer,  O.;  Pimentl,  It. ; 
Pimienta  de  la  Jamaica,  Sp. 

Pimenta  officinalis,  Lindl.  B.  &  T.  Ill; 
Myrtus  Pimenta,  Willd.,  Sp.  Plant,  ii.  973; 
Eugenia  Pimenta,  De  Cand.  Prodom.  iii.  285; 
Pimenta  officinalis,  Berg,  in  Engler  and  Prantl. 

This  is  a  beautiful  tree,  about  thirty  feet  high, 
with  a  straight  trunk,  much  branched  above, 
and  covered  with  a  very  smooth  gray  bark.  Its 
dense  and  ever-verdant  foliage  gives  it  at  all 
times  a  refreshing  appearance.  The  leaves, 
which  are  petiolate,  vary  in  shape  and  size, 
but  are  usually  about  four  inches  long,  elliptical, 
entire,  blunt  or  obtusely  pointed,  veined,  and  of 
a  deep  shining  green  color.  The  flowers  are 
small,  without  show,  and  disposed  in  panicles 
upon  trichotomous  stalks,  which  usually  termi- 
nate the  branches.  The  fruit  is  a  spherical 
berry,  crowned  with  the  persistent  calyx,  and 
when  ripe  is  smooth,  shining,  and  of  a  black  or 
dark  purple  color.  The  tree  exhales  an  aro- 
matic fragrance,  especially  during  the  summer 
months,  when  in  flower. 

It  is  a  native  of  the  West  Indies,  Mexico,  and 
South  America,  and  is  abundant  in  Jamaica, 
whence  its  fruit  received  the  name  of  Jamaica 
pepper.  The  allspice  plant  is  cultivated  in 
Central  America  and  the  surrounding  countries, 
but  more  than  half  the  supply  to  the  United 
States  comes  from  Jamaica,  where  the  tree  is 
so  abundant  as  to  form  in  the  mountainous  dis- 
tricts whole  forests,  and  to  require  no  further 
cultivation  than  the  clearing  out  of  the  under- 
brush. The  berries  are  gathered  after  having 
attained  their  full  size,  but  while  yet  green, 
and  are  carefully  dried  in  the  sun.  When  suffi- 
ciently dry,  they  are  put  into  bags  and  casks 
for  exportation.  The  fruits  of  four  other 
species  of  the  genus  Pimenta,  found  in  Vene- 
zuela, Guiana,  and  the  West  Indies,  are  em- 
ployed in  their  native  countries  as  spices. 

fine  powder,  each,  twenty-four  grains ;  Soap,  in  fine 
powder,  thirty-six  grains;  Syrup,  a  sufficient  quantity. 
Mix  the  powders  together  ;  then  beat  them  with  Syrup 
so  as  to  form  a  pilular  mass,  to  be  divided  Into 
twenty-four  pills."  U.  S.  1870. 
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Properties. — The  berries,  as  they  reach  us,  are 
of  different  sizes,  usually  about  as  large  as  a 
small  pea,  5  to  7  Mm.  in  diameter,  round, 
wrinkled,  crowned  with  the  short,  four-parted 
calyx  or  its  remnants  and  a  short  style,  brown- 
ish or  brownish  gray,  and  when  broken  present 
two  cells,  each  containing  a  black  hemispherical 
or  reniform  seed.  They  have  a  fragrant  odor, 
thought  to  resemble  that  of  a  mixture  of  cinna- 
mon, cloves,  and  nutmeg.  Hence  the  name  of 
allspice,  by  which  they  are  best  known  in  this 
country.  Their  taste  is  warm,  aromatic,  pun- 
gent, and  slightly  astringent.  They  impart  then- 
flavor  to  water,  and  all  their  virtues  to  alcohol. 
The  infusion  is  of  a  brown  color,  and  reddens 
litmus  paper.  They  are  officially  described  as 
follows :  "  Subglobular,  5  to  7  Mm.  in  diame- 
ter, crowned  with  a  short,  4-parted  calyx  and 
a  short  style,  or  their  remnants;  externally  dark 
brown ;  pericarp  brittle,  about  1  Mm.  thick, 
glandular-punctate;  2-celled,  each  cell  contain- 
ing one  reddish-brown,  plano-convex,  slightly 
reniform  seed;  odor  and  taste  peculiarly  and 
agreeably  aromatic."  U.  S.  They  yield  a  vola- 
tile oil  by  distillation  having  the  sp.  gr.  of 
from  1.04  to  1.05  at  15°  C.  (See  Oleum 
Pimenta;.)  Bonastre  obtained  from  them  a 
volatile  oil,  a  green  lixed  oil,  a  fatty  substance 
in  yellowish  flakes,  tannin,  gum,  resin,  uncrys- 
tallizable  sugar,  coloring  matter,  malic  and  gal- 
lic acids,  saline  matters,  moisture,  and  lignin. 
The  green  oil  has  the  burning  aromatic  taste* 
of  pimenta,  and  is  supposed  to  be  the  acrid 
principle.  Upon  this,  therefore,  together  with 
the  volatile  oil,  the  medicinal  properties  of  the 
berries  depend,  .  and,  as  these  two  principles 
exist  most  largely  in  the  shell  or  cortical  por- 
tion, this  part  is  most  efficient.  According  to 
Bonastre,  the  shell  contains  10  per  cent,  of  the 
volatile  and  8  of  the  fixed  oil,  the  seeds  only 
5  per  cent,  of  the  former  and  2.5  of  the  latter. 
Berzelius  considered  the  green  fixed  oil  of  Bon- 
astre as  a  mixture  of  volatile  oil,  resin,  fixed 
oil,  and  perhaps  a  little  chlorophyll.  Dragen- 
dorff  in  1871  announced  the  existence  of  an 
alkaloid  in  allspice.  It  is  present  in  exceedingly 
small  quantity,  and  has  somewhat  the  odor  of 
coniine.  W.  W.  Abell  obtained  from  448  Gm. 
of  pimenta  leaves  one-half  of  one  per  cent,  of 
volatile  oil  resembling  oil  of  bay;  he  also  found 
tannic  acid.  (A.  J.  P.,  1886,  163.)  A  conven- 
tion of  hygienists  at  Vienna  decided  that 
ground  allspice  should  not  yield  more  than  6 
per  cent,  of  ash,  of  which  not  more  than  0.5 
per  cent,  should  be  soluble  in  hydrochloric  acid. 

Pimenta  is  sometimes  adulterated  by  the 
larger  and  less  aromatic  berries  of  the  Mexican 
Myrtus  Tobasco,  Mocino. 

Uses. — Pimenta  is  an  aromatic  spice,  used  in 
medicine  chiefly  as  an  adjuvant  to  tonics  and 
purgatives.  It  is  particularly  useful  in  cases 
attended  with  much  flatulence.  It  is,  however, 
much  more  largely  employed  as  a  condiment 
than  as  a  medicine. 

Dose,  ten  to  forty  grains  (0.65  to  2.6  Gm.). 

Off.  Prep. — Aqua  Pimentse,  Br. 


PIPER.  U.  S.    (Br.) 

PEPPER  [Black  Pepper] 

(pi'per) 

"  The  dried,  unripe  fruit  of  Piper  nigrum 
Linne  (Fam.  Piperacece) ."  U.  S.  "The  dried 
unripe  fruit  of  Piper  nigrum,  Linn."  Br. 

Piper  Nigrum,  Br.;  Common  Pepper;  Poivre  nolr, 
Fr.  Cod.;  l'oivre.  Fr. :  Schwarzer  Pfeffer,  O.;  l'epe 
nero,  It. ;  Pimienti  negra.  Sp. ;  Fifil  uswud,  Arab. ; 
Lada.    Malay;    Maricha,    Jav.;    Sahan,    Palembang. 

Piper  nigrum,  L.,  Sp.  PI.  (1753)  2S;  Willd., 
Sp.  Plant,  i.  159 ;  Carson,  Illust.  of  Med.  Bot., 
ii.  38,  pi.  83 ;  B.  &  T.  245.— The  pepper  vine  is 
a  perennial  plant,  with  a  round,  smooth,  woody, 
articulated  stem,  swelling  near  the  joints, 
branched,  and  from  eight  to  twelve  feet  or 
more  in  length.  The  leaves  are  entire,  broad- 
ovate,  acuminate,  seven-nerved,  coriaceous,  very 
smooth,  of  a  dark  green  color,  and  attached  by 
strong  sheath-like  footstalks  to  the  joints  of  the 
branches.  The  flowers  are  small,  whitish,  ses- 
sile, covering  thickly  a  cylindrical  spadix,  and 
succeeded  by  globular  berries,  which  are  red 
when  ripe. 

The  plant  grows  wild  in  Cochin-China  and 
various  parts  of  India.  It  is  cultivated  on  the 
coast  of  .Malabar,  in  the  peninsula  of  Malacca, 
in  Siam,  Sumatra,  Java,  Borneo,  the  Philip- 
pines, .Japan,  and  many  other  places  in  the 
East ;  also  to  some  extent  in  the  West  Indies. 
The  beal  pepper  is  affirmed  to  he  produced  in 
Malabar,  but  Europe  and  America  derive  their 
chief  supplies  from  Sumatra  and  Java.  The 
plant  is  propagated  by  cuttings,  and  is  sup- 
ported by  props,  or  trees  planted  for  the  pur- 
pose, upon  which  it  is  trained.  In  three  or 
four  yean  from  the  period  of  planting,  it 
begins  to  bear  fruit.  The  plant  sometimes  be- 
gins to  hear  as  early  as  the  first  year  after 
planting,  increases  in  its  yield  to  the  fifth  or 
sixtli  year,  when  it  produces  eight  or  ten 
pounds,  and  begins  to  lose  its  productiveness 
about  the  fifteenth  year.  The  berries  are  gath- 
ered as  soon  as  one  is  seen  to  turn  red, — i.e., 
before  they  are  all  perfectly  ripe, — and  upon 
being  dried,  become  black  and  wrinkled.  The 
greatest  production  is  in  Sumatra,  and  the 
ports  of  export  are  principally  Singapore  and 
Penang,  the  Malabar  pepper  coming  from  Telli- 
cherry.  Our  imports  are  principally  through 
England,  and  not  direct,  and  it  seems  that  in 
England,  at  least,  it  is  customary  to  mix  pep- 
pers of  different  origin  in  grinding,  taking 
Malabar  for  weight,  Penang  for  strength,  and 
Sumatra  for  color.  {Bulletin  U.  S.  Dept.  of 
Agric,  No.  13,  1887.)  The  importations  of  un- 
ground  black  and  white  pepper  for  the  year 
1902  were  16,046,179  lbs. ;  for  1903,  21,832,675 
lbs.;  for  1904,  18,615,186  lbs.  Owing  to  the 
widespread  cultivation  of  pepper  a  large  num- 
ber of  varieties  exist;  these  receive  their  names 
from  the  place  of  their  production.  For  a 
description  of  the  most  important  of  these  va- 
rieties with  the  percentage  of  active  constituents 
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contained  in  each,  see  J.  W.  Gladhill,  A.  J.  P., 
Feb.  1904;  also  Blyth,  Foods:  their  Com- 
position and  Analysis. 

White  pepper  is  the  ripe  berry,  deprived  of 
a  part  of  its  pericarp  by  maceration  in  water 
and  subsequent  friction,  and  afterwards  dried 
in  the  sun.  It  occurs  as  yellowish  more  or  less 
broken  grains  with  a  smooth  shiny  surface,  con- 
sisting of  the  perisperm  alone,  the  episperm 
having  been  removed.  It  is  sold  in  the  market 
either  as  a  whole  white  pepper  or  as  broken 
white  pepper ;  the  whole  peppers  are  very  likely 
to  have  some  of  the  perisperm  or  hull  remain- 
ing. The  removed  hull  is  sold  separately;  it 
forms  a  light  to  dark  brown  powder,  with  a 
very  pungent  odor  and  taste  and  contains  large 
amounts  of  the  oleoresin  of  pepper,  but  accord- 
ing to  Gladhill  no  piperine.  The  hulls  are  some- 
times sold  mixed  with  broken  white  pepper. 
This  mixture  contains  more  oleoresin  and  less 
piperine  than  does  the  pure  pepper;  the  per- 
centage of  the  two  active  constituents  varying 
according  to  the  percentage  of  drugs  in  the  mix- 
ture. White  pepper  is  much  less  pungent  but 
more  aromatic  than  black  pepper. 

Piper  longum,  L.  (Chavica  longum,  Miq.), 
differs  from  its  congeners  in  having  its  lower 
leaves  cordate,  petiolate,  from  five-  to  seven- 
nerved,  its  upper  oblong-cordate,  sessile,  and 
five-nerved;  its  flowers  in  dense,  short,  terminal, 
and  nearly  cylindrical  spikes  and  its  fruit,  con- 
sisting of  very  small  one-seeded  berries  or 
grains,  embedded  in  a  pulpy  matter.  It  is  a 
native  of  Southeastern  Asia,  and  is  produced 
abundantly  in  Bengal  and  other  parts  of  Hin- 
dostan.  The  fruit  is  green  when  immature, 
and  becomes  red  as  it  ripens.  It  is  gathered 
in  the  former  state,  as  it  is  then  hotter  than 
when  perfectly  ripe.  The  whole  spike  is  taken 
from  the  plant,  and  dried  in  the  sun.  Long 
pepper,  as  the  fruit  is  called,  is  cylindrical,  an 
inch  or  more  in  length,  indented  on  its  surface, 
of  a  dark-gray  color,  a  weak  aromatic  odor,  and 
a  pungent  fiery  taste.  Dulong  found  its  chem- 
ical composition  to  be  closely  analogous  to  that 
of  black  pepper.  Like  that,  it  contains  piperine, 
a  concrete  oil  or  soft  resin  upon  which  its  burn- 
ing acrimony  depends,  and  a  volatile  oil  to  which 
it  probably  owes  its  odor.  Its  medicinal  vir- 
tues are  essentially  the  same  as  those  of  black 
pepper,  but  it  is  inferior  to  that  spice,  and  is 
seldom  used.  West  African  or  Ashantee  Pepper 
is  the  fruit  of  P.  Clusii,  C.  DC,  which  grows 
abundantly  in  tropical  Africa.  It  does  not  come 
into  Western  commerce,  although  much  used  in 
Africa.  The  berry  is  described  as  resembling 
cubeb,  but  less  rugose,  and  with  a  more  slender 
pedicel,  and  having  the  odor  and  taste  of  black 
pepper.  Stenhouse  found  piperine  in  this  va- 
riety of  pepper. 

Kissi  Pepper  is  a  fruit  yielded  by  the  Piper 
Famechoni,  Heckel,  of  Upper  Guinea.  The  ber- 
ries, which  grow  in  cylindrical  clusters,  are  small, 
blackish-brown,  ovoidal,  with  a  cubeb-like  ped- 
icel at  their  base.  Their  powder  is  very  aro- 
matic, with  an  especially  pleasant  taste.     They 


have  been  found  by  A.  Barille  to  contain  4.5 
per  cent,  of  volatile  oil  and  3.7  per  cent,  of 
piperine.     (J.  P.  C,  106,  1903.) 

Properties. — The  dried  berries  are  4  to  5  Mm. 
in  diameter,  externally  blackish,  reticulated, 
and  wrinkled,  internally  whitish,  hollow,  and 
with  an  undeveloped  embryo,  of  an  aromatic 
odor,  and  a  hot,  pungent,  almost  fiery  taste. 
They  are  officially  described  as  "  nearly  globu- 
lar, 4  to  5  Mm.  in  diameter,  externally  brown- 
ish or  grayish-black;  pericarp  thin,  coarsely 
wrinkled,  enclosing  a  single  whitish,  more  or 
less  imperfectly  developed  seed;  odor  strong, 
penetrating,  provoking  sneezing;  taste  aromatic 
and  very  pungent.  The  starch  grains  present 
in  the  powder  are  nearly  spherical  and  about 
0.002  Mm.  in  diameter;  ash  not  more  than  7 
percent."  U.  S.  They  yield  their  virtues  par- 
tially to  water,  entirely  to  alcohol  and  ether. 
Pelletier  found  them  to  contain  a  peculiar  prin- 
ciple called  piperine,  an  acrid  concrete  oil  or 
soft  resin  of  a  green  color,  a  balsamic  volatile 
oil,  isomeric  with  oil  of  turpentine,  a  colored 
gummy  substance,  an  extractive  matter,  like 
that  found  in  leguminous  plants  capable  of 
being  precipitated  by  infusion  of  galls,  starch, 
a  portion  of  bassorin,  tartaric  and  malic  acids, 
lignin,  and  various  salts.  (See  Piperina.)  Wil- 
liam Johnston  (Kbnig's  Nahrungs-  und  Genuss- 
mittel,  3d  ed.,  Bd.  i.  1046)  finds  that  piperi- 
dine,1  CsHuN,  is  an  invariable  constituent  of 
pepper  in  amounts  varying  from  0.21  to  0.77 
per  cent.    (See  p.  965.) 

The  taste  and  medicinal  activity  of  pepper 
depend  mainly  on  the  concrete  oil  or  resin,  and 
on  the  volatile  oil.  The  concrete  oil  is  of  a 
deep  green  color,  very  acrid,  and  soluble  in 
alcohol  and  ether.  The  volatile  oil  is  limpid, 
colorless,  becoming  yellow  by  age,  of  a  strong 
odor,  and  of  a  taste  less  acrid  than  that  of  pep- 
per itself.  Its  formula  is  C10H16,  and  it  form8 
a  liquid  but  not  a  solid  compound  with  hydro- 
chloric acid.  According  to  Weigle  (Ap.  Ztg., 
1893,  626),  pepper  contains,  besides  cellulose, 
starch,  and  coloring  matter, — 1.  Volatile  oil, 
smelling  strongly  of  pepper,  but  without  pun- 
gency; 2.  A  thick  oil,  tasteless  and  nearly 
odorless;  3.  Odorless  piperine  whose  solutions 
possess  the  pungency  of  pepper.  Weigle  be- 
lieves that  in  the  fresh  fruit  the  volatile  oil 
acts  as  a  solvent  for  the  piperine  and  he  thus 
accounts  for  their  pungency. 


1  According  to  the  experiments  of  E.  W.  Tunnl- 
cllffe  (Cb.  Phys.,  1897),  the  Injection  of  from  0.01 
to  0.02  Gm.  of  the  piperldine  chloride  will  produce 
In  a  cat  of  about  three  kilogrammes'  weight  an 
enormous  rise  of  the  arterial  pressure,  due  to  nar- 
rowing of  the  blood  paths.  This  is  in  accord  with 
the  investigations  of  B.  Moore  and  It.  Row  (Journ. 
Physiol.,  London,  1898),  who  find  that  piperldine  pro- 
duces paralysis  of  the  intramuscular  part  of  the 
motor  nerve,  and,  while  slowing  the  heart,  increases 
enormously  the  arterial  pressure  chiefly  by  causing 
a  constriction  of  the  arterioles  by  an  action  upon 
the  peripheral  ganglia,  in  this,  as  in  other  ways,  re- 
sembling in  its  physiological  effects  coniine  and  nico- 
tine. The  authors  believe  that  this  similarity  is  due 
to  the  presence  of  a  reduced  pyridine  ring  in  each 
molecule,  and.  further,  that  the  intensification  of  the 
action  is  caused  by  the  introduction  of  an  organic 
radical  as  a  side  group  into  this  ring. 
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The  following  are  analyses  of  commercial 
peppers  made  by  Blyth  (Foods:  their  Com- 
position and  Analysis,  5th  ed.,  1903,  p.  496). 

For  a  paper  on  commercial  peppers  by  J.  W. 
Gladhill  see  A.  J.  P.,  1904,  71. 

Adulterations. — On  account  of  its  extensive 
use  as  a  condiment,  pepper  has  been  largely 
adulterated,  especially  when  sold  in  the  form  of 
a  powder.  Grapestones,  olivestones,  cocoanut 
shells  and  various  other  substances  have  been 
freely  used  as  a  mixture  with  the  true  black 
pepper.  They  can  be  detected  by  the  microscope 
with  more  or  less  ease.  See  P.  J.,  lxxi.  269; 
P.  /.,  June,  1890 ;  Bull.  U.  S.  Dept.  of  Agricul- 
ture, No.  13,  Part  II,  pp.  183,  1887;  A.  J.  P., 
1887,  146;  but  when  pepper  has  been  adul- 
terated to  the  amount  of  10  per  cent,  the  dis- 
covery of  the  fraud  is  best  made  by  determining 
the  proportion  of  ash,  of  ether  extract  and  of 
pipeline  present.  The  ash  should  never  be  above 
6.5  per  cent,  for  black  and  3  per  cent,  for  white 
pepper;  the  ether  extract  should  be  between  7.5 
and  10  per  cent,  for  black  and  6  to  9  per  cent, 
for  white  pepper.  Piperine  should  be  present 
in  from  5.5  to  9  per  cent,  in  good  black  pepper. 
The  amount  of  oleoresin  in  any  pepper  can 
readily  be  determined  by  subtracting  the  weight 
of  piperine  from  that  of  the  mixture.  Penang 
pepper  is  sometimes  made  to  resemble  the  higher 
priced  white  peppers  by  coating  the  grains  with 
an  earthy  matter  (lime  or  clay).  According  to 
A.  Mennechet,  the  fruits  of  Myrsine  africana 
and  of  Embelia  Ribes  may  sometimes  be  de- 
tected in  the  powder  of  pepper  by  extracting 
with  ether  and  adding  a  little  water,  followed 
by  a  few  drops  of  ammonia,  when  after  shak- 
ing, a  deep  lilac-red  color  will  appear  in  the 
aqueous  layer.    (J.  P.  C,  xiv.  587.) 

Uses. — Black  pepper  is  a  warm  carminative 
stimulant,  capable  of  producing  general  ar- 
terial excitement,  but  acting  with  greater  pro- 
portional energy  on  the  part  to  which  it  is 
applied.  From  the  time  of  Hippocrates  it  has 
been  used  as  a  condiment  and  in  medicine.  Its 
chief  medicinal  application  is  to  excite  the  lan- 
guid stomach  and  correct  flatulence.  It  was 
for  years  occasionally  administered  for  the  cure 
of  intermittents,  but  its  employment  for  this 
purpose  had  passed  from  the  profession  to  the 
laity,  till  a  few  years  since  revived  by  an 
Italian  physician,  to  be  again  consigned  to  for- 
getfulness.  Piperine  has  also  been  employed  in 
the  same  disease,  and  has  even  been  thought 


superior  to  quinine  sulphate,  but  experience  has 
not  confirmed  this  favorable  opinion.  That,  in 
its  impure  state,  when  mixed  with  a  portion  of 
the  acrid  principle,  it  will  occasionally  cure 
intermittents,  there  can  be  no  doubt,  but  it  is  not 
comparable  to  the  preparations  of  cinchona,  and 
is  certainly  less  active  than  the  official  oleoresin 
of  pepper.  In  intermittent  fever,  pepper  may 
be  found  a  useful  adjuvant  to  the  more  power- 
ful febrifuge.  It  may  be  given  whole  or  in 
powder,  but  is  more  energetic  in  the  latter  state. 

Dose,  of  pepper,  five  to  twenty  grains  (0.32 
to  1.3  Gm.). 

Off.  Prep. — Confectio  Piperis,  Br.;  Oleoresina 
Piperis,  V.  S.;  Pulvis  Opii  Cornpositus,  Br. 

PIPERINA.  U.  S. 

PIPERINE  [Pipcrin,  Plperlnum,  Pharm.  1890] 

( pl-pv-ri'nsi ) 

Ci7H19NOs  =  283.04 

"A  feeblv  basic  substance  [CHaOa.CoHs.CH: 
CH.CHtCH.CON.Csllio]  obtained  from  Pep- 
per and  other  plants  of  the  Piperacece."    U.  S. 

Piperine,  Fr. ;  Plperin,  O. 

It  will  be  observed  that  the  official  title  of 
this  principle  has  been  changed  in  the  U.  S.  P. 
(8th  Rev.)  to  "  Piperina,"  thus  restoring  it  to 
the  class  of  alkaloids.  It  has  never  been 
claimed  by  chemists  that  piperine  had  all  the 
properties  of  the  alkaloids  as  a  class;  it  was 
described  as  a  "  principle  of  feebly  alkaloidal 
power"  in  the  U.  S.  P.  1880,  and  this  view 
has  been  retained  in  the  U.  S.  P.  (8th  Rev.). 

Piperine  was  discovered  by  CErsted  of  Copen- 
hagen, who  considered  it  to  be  the  active  prin- 
ciple of  pepper.  Pelletier,  however,  denied  its 
medicinal  activity,  and  ascribed  all  the  effects 
supposed  to  have  been  obtained  from  it  to  a 
portion  of  the  acrid  concrete  oil  with  which  it 
is  mixed  when  not  very  carefully  prepared.  It 
is  obtained  by  treating  pepper  with  alcohol, 
evaporating  the  tincture  to  the  consistence  of 
an  extract,  submitting  the  extract  to  the  action 
of  an  alkaline  solution  by  which  the  oleaginous 
matter  is  converted  into  soap,  washing  the  un- 
dissolved portion  with  cold  water,  separating 
the  liquid  by  filtration,  treating  the  matter  left 
on  the  filter  with  alcohol,  and  allowing  the  solu- 
tion thus  obtained  to  evaporate  spontaneously 
or  by  a  gentle  heat.     Crystals  of  piperine  are 


Penang  

Tellicheny 

Sumatra 

Malabar 

Trang 

White  Pepper  (commercial ) 
Long  Pepper  


Hygroscopic 
Moisture. 


Per  cent. 
9.53 
12.90 
10.10 
10.54 
11.66 
10.30 


Piperine 

in  Pepper 

dried  at 

100°  c. 


Per  cent. 
5.57 
4.67 
4.70 
4.63 
4.60 
5.60 
1.80 


Resin  in 
Pepper 

dried  at 
100°  C. 


Per  cent. 
2.08 
1.70 
1.74 
1.74 
1.70 
2.05 
0.80 


Aqueous 
Extract  in 

Pepper 
driea  at 

100°  C. 


Per  cent. 
18.33 
16.50 
17.59 
20.37 
18.17 

16!82 


Ash  In  Pepper  dried  at 
100°  c. 


Soluble  in 
Water. 


Per  cent. 
2.21 
3.38 
2.62 
3.45 
2.53 
0.56 
4.47 


Total. 


Per  cent 
4.18 
5.77 
4.31 
6.19 
4.77 
1.12 
8.30 
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deposited,  and  may  be  purified  by  alternate 
solution  in  alcohol  or  ether,  and  crystallization. 
Piperine  may  be  regarded  as  a  piperidine,  Cs 
H11N,  in  which  one  H  is  replaced  by  the  radical 
of  piperic  acid,  thus:  C5H10N.C12H9O3.  Piper- 
ine does  not  yield  salts  with  acids.  (Buchner's 
Neues  Rep.;  A.  J.  P.,  Oct.  1876.)  Rugheimer 
(A.  J.  P.,  Aug.  1882,  397)  has  regenerated 
piperine  by  the  union  of  piperidine  and  the 
chloride  of  the  radical  of  piperic  acid,  thus 
making  piperine  artificially.  The  properties  of 
this  artificial  principle  are  identical  with  those 
of  the  natural  piperine.1 

Piperidine  is  a  powerful  volatile  alkaloid, 
soluble  in  all  proportions  in  water  and  alcohol, 
and  forming  crystalline  salts  with  acids.  It  is 
one  of  the  decomposition  products  of  piperine 
and  is  of  great  chemical  interest  as  being  a 
simple  derivative  of  pyridine,  CsHsN,  which 
seems  to  underlie  the  molecular  structure  of  so 
many  alkaloids.  Piperidine  is  hexahydropyri- 
dine,  CsHuN,  and  can  be  easily  obtained  from 
pyridine  by  the  action  of  tin  and  hydrochloric 
acid,  or  when  sodium  acts  upon  the  alcoholic 
solution.  Conversely,  piperidine  can  be  changed 
into  pyridine  when  sulphuric  acid  at  300°  C.  or 
gentle  oxidizing  agents  act  upon  it.  Coniine,  it 
will  be  remembered  (see  Conium),  has  been 
Bhown  synthetically  to  be  a  normal  propyl- 
piperidine. 

Properties. — When  perfectly  pure,  piperine 
is  in  colorless  transparent  crystals,  without 
taste,  with  no  perceptible  action  on  litmus 
paper,  and  fusible  at  128°  to  129.5°  C.  (262.4° 
to  265°  F.)  (Rugheimer,  A.  J.  P.,  Aug.  1882, 
p.  397),  capable  of  being  sublimed  under  favor- 
able circumstances  in  perfect  crystals  (Wad- 
dington,  P.  J.,  March,  1868,  p.  415),  insoluble 
in  cold  water,  slightly  soluble  in  boiling  water 
which  deposits  it  upon  cooling,  soluble  in  alco- 
hol, ether,  and  acetic  acid,  and  still  more  readily 
in  chloroform,  benzene,  and  petroleum  benzin, 
decomposed  by  the  concentrated  mineral  acids, 
with  sulphuric  becoming  of  a  blood-red  color, 
with  nitric  first  of  a  greenish-yellow,  then 
orange,  and  ultimately  red.  As  ordinarily  pro- 
cured, the  crystals  are  yellow.     Piperine  is  gen- 


1Heliotropin.  (Piperonal.) — This  interesting  sub- 
stance, although  used  almost  exclusively  in  per- 
fumery, has  been  recommended  by  Fraggani  (Ph.  Cen- 
tralh.,  xxviii.  253)  as  an  antiseptic  and  antipyretic. 
It  may  be  obtained  by  the  oxidation  of  piperic  acid, 
as  follows.  Piperine  is  made  to  yield  potassium 
piperate  by  boiling  it  for  twenty-four  hours  with  an 
equal  part  of  potassium  hydroxide  and  5  parts  of  alco- 
hol. This  is  then  dissolved  in  from  40  to  50  parts  of 
hot  water,  and  the  hot  solution  slowly  mixed,  under 
constant  stirring,  with  a  solution  of  2  parts  (that  is, 
twice  the  weight  of  the  sodium  piperate)  of  potas- 
sium permanganate.  The  resulting  magma  is  put  on 
a  strainer  and  repeatedly  washed  with  hot  water, 
until  It  no  longer  has  the  characteristic  odor  of 
heliotropin.  The  united  liquids  are  now  distilled,  and 
from  the  first  portions  of  the  distillate  which  are 
received  separately,  the  larger  portion  of  the  helio- 
tropin or  rather  piperonal  (CsH803)  separates,  on 
cooling,  in  crystals :  the  remainder  may  be  obtained 
by  shaking  the  distillate  with  ether.  (Chem.  Ztq., 
1884.)  This  piperonal  is  the  aldehyde  of  piperonylic 
acid  C6H3(COOH)^>CH2,  which,  as  the  formula  in- 
dicates, Is  the  methvlene  ester  of  protocateehuic  acid, 
C«H3COOH(OH)2.     See  also  Bchim.  Rep.,  1903,  133. 


erally  believed  to  be  a  weak  alkaloid  of  the 
formula  C17H19NO3.  When  boiled  with  strong 
solution  of  potassium  hydroxide  or  heated  with 
soda-lime  it  is  converted  into  piperic  (piper- 
inic)  acid,  C12H10O4,  and  piperidine,  CsHiiN. 

It  is  officially  described  as  u  colorless  or  pale 
yellowish,  glistening,  monoclinic  crystals,  odor- 
less, permanent  in  the  air,  and  containing  no 
water  of  crystallization.  When  put  into  the 
mouth,  it  is  at  first  tasteless,  but  on  prolonged 
contact  it  develops  a  sharp,  biting  taste.  It  is 
optically  inactive.  Insoluble  in  water;  soluble 
in  15  parts  of  alcohol,  36  parts  of  ether,  and 
in  1.7  parts  of  chloroform  at  25°  C.  (77°  F) ; 
soluble  in  4.4  parts  of  alcohol  at  60°  C.  (140° 
F.).  It  melts  at  130°  C.  (266°  F.).  Upon 
ignition,  it  emits  alkaline  vapors,  and  is  com- 
pletely consumed.  Its  alcoholic  solution  is  neu- 
tral to  litmus  paper.  Sulphuric  acid  dissolves 
Piperine  with  the  formation  of  a  blood-red 
color,  which  disappears  on  dilution  with  water. 
On  heating  1  Gm.  of  Piperine  with  alcoholic 
potassium  hydroxide,  it  is  converted  into 
piperinie  acid  and  piperidine,  the  latter  recog- 
nizable by  its  alkaline,  pepper-like  odor,  and  the 
former  by  its  melting  point,  215°  C.  (419°  F). 
On  adding  a  crystal  of  Piperine  to  sulphuric 
acid  containing  about  half  its  volume  of  solu- 
tion of  formaldehyde,  a  permanently  green 
liquid  is  formed.  On  adding  a  crystal  of 
Piperine  to  sulphuric  acid  containing  a  frag- 
ment of  potassium  dichromate,  it  at  once  ac- 
quires a  purple  color,  and,  on  stirring,  dissolves, 
forming  a  reddish-brown  solution,  which  be- 
comes greenish  on  adding  water  to  it.  On  add- 
ing a  crystal  of  Piperine  to  sulphuric  acid  con- 
taining a  trace  of  selenous  acid,  it  turns  brown, 
changing  at  once  to  violet,  and  dissolves,  form- 
ing a  brown  solution  changing  to  green.  When 
heated  with  nitric  acid,  Piperine  is  colored  at 
first  orange,  then  red,  and  the  acid  acquires  a 
yellow  color,  deepening  to  reddish  as  the  crys- 
tals dissolve.  On  adding  to  this  solution  an  ex- 
cess of  potassium  hydroxide  T.S.,  the  color  is 
at  first  yellow,  but  upon  boiling,  it  becomes 
blood-red."   U.  S. 

Uses.— (See  Piper,  p.  962.) 

Dose,  three  to  five  grains  (0.2  to  0.32  Gm.). 

PIX  BURGUNDICA.  Br. 

BURGUNDY  PITCH 

(pix  bur-guri'di-ca ) 

"  The  resinous  exudation  obtained  from  the 
stem  of  Picea  excelsa,  Link.,  melted  and 
strained."    Br. 

Poix  de  Bourgogne,  Poix  des  Vosges,  Poix  jaune, 
Fr.  Cod.;  Poix  blanche,  Fr. ;  Burgundisches  Pech, 
Burgunder  Harz,  Wasserharz,  Q.;  Pece  di  Borgogna, 
It. ;  Pez  de  BorgoBa,  Sp. 

The  Coniferae  have  been  divided  by  Eichler, 
in  Engler  and  Prantl's  work,  into  the  following 
suborders, — viz,  Pinoidece,  or  Conifers  proper, 
and  Taxoideee.  Eichler  does  not  consider  that 
these  subdivisions  are  deserving  of  family  dis- 
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tinction,  as  indicated  by  Lindley  and  followed 
by  Britton  and  Brown  in  their  Flora.  The 
genus  Pinus  of  Linnaeus  has  been  divided  into 
the  following  genera:  Pinus  (the  Pines),  Larix 
(the  Larches),  Picea  (the  Spruces),  Tsuga  (the 
Hemlocks),  and  Abies  (the  Firs). 

Picea  excelsa,  Link. — Abies  excelsa,  De  Can- 
dolle. — Pinus  abies,  Willd.,  Sp.  Plant,  iv. 
506;  Woodv.,  Med.  Bot.  p.  4,  t.  2.— Pinus 
Picea,  Du  Roi.  B.  &  T.  261.— The  Norway 
spruce  is  a  lofty  tree,  rising  sometimes  one 
hundred  and  fifty  feet  in  height,  with  a  trunk 
from  three  to  five  feet  in  diameter.  The  leaves, 
standing  thickly  upon  the  branches,  are  short, 
obscurely  four-cornered,  often  curved,  of  a 
dusky  green  color,  and  shining  on  the  upper 
surface.  The  male  amenta  are  purple  and 
axillary,  the  female  of  the  same  color,  but 
usually  terminal.  The  fruit  is  in  pendent, 
purple,  nearly  cylindrical  strobiles,  the  aaalea 
of  which  are  oval,  pointed,  and  ragged  at  the 
edges. 

This  tree  is  a  native  of  Europe  and  Northern 
Asia.  Though  designated  as  the  source  of  Bur- 
gundy pitch,  it  furnishes  but  a  part  of  t lie  sub- 
stance sold  under  that  name.  Tingley  aaai'iiin 
that  the  real  Burgundy  pitch  is  obtained  from 
the  Abies  Picea,  or  European  silver  fir  tree. 
According  to  Geiger,  who  is  probably  correct, 
it  is  procured  from  both  species.  To  obtain  the 
pitch,  portions  of  the  bark  are  removed 
to  lay  bare  the  wood,  or  perpendicular  grooved 
channels  are  cut,  and  the  flakes  of  concrete 
resinous  matter  which  form  upon  the  surface  of 
the  wound,  having  been  detached  by  iron  in- 
struments, are  melted  w  ith  water  in  large  boilers, 
and  then  strained  through  coarse  cloth-.  It  is 
called  Burgundy  pitch  from  the  province  of 
that  name  in  the  east  of  France,  although 
whether  it  was  ever  produced  in  that  province  is 
uncertain.  It  is  chiefly  collected  in  Finland, 
the  Schwarzwald,  Austria,  and  the  Bernese 
Alps. 

From  various  species  of  pine,  in  different 
parts  of  Europe,  a  similar  product  is  obtained 
and  sold  by  the  same  name.  It  is  prepared  by 
removing  the  juice  which  concretes  upon  the 
bark  of  the  tree,  or  upon  the  surface  of  in- 
cisions, called  galipot  by  the  French,  and  puri- 
fying it  by  melting,  and  straining  either  through 
cloth  or  a  layer  of  straw.  A  factitious  Bur- 
gundy pitch  is  made  by  melting  together  com- 
mon pitch,  rosin,  and  turpentine,  and  agitating 
the  mixture  with  water,  which  gives  it  the 
requisite  yellow  color.  Its  odor  is  different 
from  that  of  the  genuine.  Hanbury  gives  as 
a  test  of  true  Burgundy  pitch  that  it  is  almost 
entirely  soluble  in  twice  its  weight  of  glacial 
acetic  acid,  while  the  factitious  article  similarly 
treated  forms  a  turbid  mixture,  quickly  sepa- 
rating into  a  thick  oily  liquid  above,  and  a 
bright  solution  below.1 


1  The  resinous  exudation  from  Pinus  sylvestris  ia 
sometimes  offered  as  Burgundy  pitch,  but  Hirschsohn 
(Ph.  Z.  R.,  xxiv.)  states  that  it  is  possible  to  dis- 
tinguish the  resin  of  Picea  excelsa  by   its  being  only 


As  brought  to  this  country,  Burgundy  pitch 
is  generally  mixed  writh  impurities,  which  re- 
quire that  it  should  be  melted  and  strained 
before  being  used.  In  its  pure  state  according 
to  the  U.  S.  P.  1890  it  is  "  hard,  yet  gradually 
taking  the  form  of  the  vessel  in  which  it  is 
kept;  brittle,  with  a  shining,  conchoidal  frac- 
ture, opaque  or  translucent,  reddish-brown  or 
yellowish-brown,  odor  agreeably  terebinthinate; 
taste  aromatic,  sweetish,  not  bitter.  It  is  al- 
most entirely  soluble  in  glacial  acetic  acid,  or 
in  boiling  alcohol,  and  partly  soluble  in  cold 
alcohol."  U.  S.  1890.  It  is  very  fusible,  and 
at  the  heat  of  the  body  softens  and  becomes 
adhesive.  It  differs  from  turpentine  in  con- 
taining a  smaller  proportion  of  volatile  oil. 
Instead  of  the  sylvic  acid  of  ordinary  rosin, 
it  contains  an  isomeric  acid,  which  has  been 
called  pimaric  acid,  melting  at  14S°  to  149°  C, 
difficultly  soluble  in  cold  but  readily  soluble 
in  boiling  alcohol,  and  also  soluble  in  ether. 
Acoording  to  Perrenoud,  its  formula  is  C4oHe* 
()4.  but  vesterberg  (Ber.  d.  Chem.  (Irs.,  1885, 
p.  3331  )  showed  it  to  be  a  mixture,  and  has 
(Ibid.,  1886,  p.  2167,  and  L887,  p.  3248) 
prepared  from  it  two  isomeric  crystalline  acids, 
a  dextropimaric  acid  and  a  lavopimaric  acid, 
both  of  the  formula  O20II30O3;  with  these  is 
mixed  a  varying  amount  of  an  amorphous  resin 
acid  known  as  pinic  acid. 

Uses. — Applied  to  the  skin,  in  the  shape 
of  a  planter,  Burgundy  pitch  acts  as  a  gentle 
rubefacient,  producing  a  slight  inflammation 
without  separating  the  cuticle.  Sometimes  it 
excites  a  papillary  or  vesicular  eruption,  and 
we  have  known  it  to  act  as  a  violent  irritant, 
giving  rise  to  severe  pain,  swelling,  and  red- 
followed  by  vesication  and  even  ulcera- 
tion. It  is  used  chiefly  in  chronic  rheumatic 
pains,  and  in  chronic  affections  of  the  chest  or 
abdomen,  which  call  for  a  gentle  but  long- 
continued  revulsion  of  the  skin. 

Off.  Prep. — Emplastrum  Picis,  Br. 

P1X  CARBONIS  PR/EPARATA.  Br. 

PREPARED  COAL  TAR 

(pix  ciir'bo-nis  prae-pa-ra'ta ) 

"  Prepared  by  placing  commercial  coal  tar  in 
a  shallow  vessel,  and  maintaining  it  at  a  tem- 
perature of  120°  F.  (48.9°  C.)  for  one  hour, 
stirring  frequently."    Br. 

Prepared  coal  tar  was  introduced  into  the 
•Br.  Pharm.  1898;  it  is  the  chief  constituent 
in  the  preparation  of  Liquor  Picis  Carbonis. 
(See  p.  728.)  It  has  no  other  use  in  medi- 
cine. 

Off.  Prep. — Liquor  Picis  Carbonis,  Br. 


partially  soluble  in  ether,  chloroform,  and  solutions 
of  salts  of  ammonium,  sodium  carbonate,  and  borax, 
which  dissolve  completely  the  resin  of  Pinus  sylves- 
tris.  The  resin  of  Picea  excelsa  is  also  precipitated 
by  the  addition  of  water  from  its  sulphuric  acid  so- 
lution in  red  violet  flakes,  while  Pinus  sylvestris 
resin  precipitates  white. 
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PIX  LIQUIDA.  U.  S.,  Br. 

TAR 

(pix  Hq'ui-da) 

"A  product  obtained  by  the  destructive  dis- 
tillation of  the  wood  of  Pinus  palustris  Miller, 
or  of  other  species  of  Pinus  (Fam.  Pinacece)." 
U.  S.  "A  bituminous  liquid,  obtained  from  the 
wood  of  Pinus  sylvestris,  Linn.,  and  other 
species  of  Pinus,  by  destructive  distillation. 
Known  in  commerce  as  Stockholm  tar."  Br. 

Resina  Empyreumatica  Liquida ;  Goudron  vegetal, 
Fr.  Cod.;  Goudron.  Fr. ;  Theer,  O. ;  Pece  liquida,  It.; 
Brea  de  pino,  Alquitran  vegetal,  Sp. 

The  tar  used  in  this  country  is  prepared  from 
the  wood  of  various  species  of  pine,  particu- 
larly Pinus  palustris  of  the  Southern  States. 
(See  Terebinthina.)  The  dead  wood  is  us- 
ually selected,  because,  when  vegetation  ceases, 
the  resinous  matter  becomes  concreted  in  the 
interior  layers.  The  wood  is  cut  into  billets 
of  a  convenient  size,  which  are  placed  together 
so  as  to  form  a  large  stack  or  pile  and  then 
covered  with  earth  as  in  the  process  for  making 
charcoal.  The  stack  is  built  upon  a  small  cir- 
cular mound  of  earth  previously  prepared,  the 
summit  of  which  gradually  declines  from  the 
circumference  to  the  centre,  where  a  cavity 
is  formed,  communicating  by  a  conduit  with 
a  shallow  ditch  surrounding  the  mound.  Fire 
is  applied  through  an  opening  in  the  top  of 
the  pile,  and  a  slow  combustion  is  maintained, 
so  that  the  resinous  matter  may  be  melted  by 
the  heat.  This  runs  into  a  cavity  in  the 
centre  of  the  mound,  and  passes  thence  by  the 
conduit  into  the  ditch,  whence  it  is  transferred 
into  barrels.  Immense  quantities  of  tar  are 
thus  prepared  in  North  Carolina  and  the  south- 
eastern parts  of  Virginia,  sufficient,  after  sup- 
plying our  own  consumption,  to  afford  a  large 
surplus  for  exportation.1  Considerable  quan- 
tities of  tar  have  been  prepared  also  in  the 
lower  parts  of  New  Jersey,  in  some  portions 
of  New  England,  and  in  Pennsylvania  west 
of  the  Alleghany  Mountains,  from  the  Pinus 
rigida,  or  pitch  pine,  and  perhaps  from  some 
other  species. 

Properties. — Tar  has  an  acid  reaction,  a 
peculiar  empyreumatic  odor,  a  bitterish,  resin- 
ous, somewhat  acrid  taste,  a  color  almost  black, 
and  a  tenacious  consistence  intermediate  be- 
tween that  of  a  liquid  and  that  of  a  solid; 
by  age  it  becomes  granular  and  opaque.  It 
consists  of  resinous  matter,  united  with  acetic 
acid,  oil  of  turpentine,  and  various  volatile 
empyreumatic  products,  and  colored  with  char- 
coal. By  distillation  it  yields  an  acid  liquor 
called   pyroligneous   acid    (see   Acidum   Aceti- 

1  According  to  R.  J.  Dunwoody  (A.  J.  P.,  1889),  tar 
is  also  prepared  on  a  small  scale  by  wedging  ver- 
tically into  an  iron  pot  the  pieces  of  split  wood, 
inverting  over  the  projecting  ends  another  iron  pot, 
and  setting  fire  to  the  wood ;  or  by  simply  placing 
the  billets  of  wood  on  the  top  of  an  inclined  plane  of 
sheet  iron,  setting  the  wood  on  fire,  and  catching  the 
tar  which  runs  down. 


cum),  and  an  empyreumatic  oil  called  oil  of 
tar;  what  is  left  behind  is  pitch.  Officially  it 
is  described  as  "  semi-liquid,  viscid,  blackish- 
brown,  non-crystalline,  translucent  in  thin 
layers,  becoming  granular  and  opaque  with 
age;  odor  empyreumatic,  terebinthinate ;  taste 
sharp  and  empyreumatic.  Tar  is  soluble  in 
alcohol,  fixed  or  volatile  oils,  or  solutions  of 
potassium  or  sodium  hydroxide;  it  is  heavier 
than  water  and  is  slightly  soluble  in  it,  the  solu- 
tion being  of  a  pale  yellowish-brown  color  and 
having  an  acid  reaction."  U.  S.  It  is  described 
in  the  Br.  Pharm.  as  "  a  dark-brown  or  black- 
ish semi-liquid  substance,  of  a  peculiar  aromatic 
odor.  The  specific  gravity  varies  from  1.02  to 
1.15.  Water  agitated  with  it  acquires  a  pale- 
brown  color,  sharp  empyreumatic  taste,  and  acid 
reaction,  and  with  dilute  test-solution  of  ferric 
chloride  assumes  a  red  color.  Tar  is  completely 
soluble  in  ten  times  its  volume  of  alcohol  (90 
per  cent.)."  Br. 

The  first  examination  of  the  empyreumatic 
oil  was  made  by  Keichenbach  of  Moravia,  who 
found  a  variety  of  substances,  to  which  he 
gave  the  names  of  para/fin,  eupion,  creosote, 
picamar,  capnomor,  and  pittacal.  It  has  been 
found  by  more  careful  study  of  wood  tar  that  it 
contains  a  great  variety  of  compounds,  includ- 
ing the  hydrocarbons  toluene,  C7H8,  xylene,  Cs 
H10,  mesitylene  and  pseudocumene ,  C9H12;  phe- 
nols like  common  phenol,  C6H60,  cresol,  CtIIsO, 
guaiacolf  CzHsOs,  creosol,  CsHioOa,  phlorol,  Cs 
H10O,  and  methylcreosol,  C9H12O2,  the  last  four 
constituting  the  mixture  known  as  creosote; 
and,  lastly,  paraffin  in  variable  quantity,  de- 
pending upon  the  temperature  of  distillation, 
naphthalene,  CioHs,  pyrene,  C16H10,  chrysene, 
C18H12,  and  retene,  CisHis.  Pyrocatechol,  Ce 
Ha  (OH)  2,  is  also  obtained,  either  in  the  pyro- 
ligneous acid,  as  it  is  soluble  in  water,  or  in 
the  tarry  mixture.  It  crystallizes  readily, 
fuses  at  104°  C.  (219.2°  F.),  and  sublimes  at  a 
temperature  slightly  above  this.  Tar  yields  a 
small  proportion  of  its  constituents  to  water, 
which  is  thus  rendered  medicinal,  and  is  em- 
ployed under  the  name  of  tar  water.  Tar  water 
is  of  "  a  pale  yellowish-brown  color  and  an  acid 
reaction,  yields  with  ferric  chloride  test-solution 
a  transient  green  color,  and  is  colored  brownish- 
red  by  an  equal  volume  of  calcium  hydrate  test- 
solution."  Tar  is  dissolved  by  alcohol,  ether, 
chloroform,  and  the  volatile  and  fixed  oils,  and 
by  a  solution  of  potassium  or  sodium  hydrox- 
ides. On  spreading  tar  in  a  thin  layer  on  a 
pane  of  glass  it  should  present  a  homogeneous 
appearance.  Those  specimens  which  contain 
granular  transparent  masses  should  be  rejected. 
These  masses,  which  polarize  brilliantly,  are 
said  to  be  pyrocatechol.  Tar  should  have  a 
specific  gravity  of  1.03  to  1.07;  it  should  boil 
at  from  250°  to  400°  C.  Its  reaction  should 
be  acid.  "  Steam  refined  tar "  is  tar  which 
has  been  simply  heated  in  steam  caldrons  and 
strained  to  remove  foreign  impurities. 

Hirschsohn  has  suggested  the  following  plan 
for  the  identification  of  different  varieties  of 
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tar.  1.  Completely  soluble  in  95  per  cent, 
acetic  acid.  Pine  Tar. — French  turpentine  dis- 
solves it  completely.  The  petroleum  ether  ex- 
tract of  the  tar  is  colored  greenish  when  shaken 
with  a  dilute  solution  of  cupric  acetate  (1  : 
1000).  Chloroform  and  absolute  ether  dis- 
solve it  completely.  Beech  Tar. — Turpentine 
oil  dissolves  it  only  partially.  The  petroleum 
ether  extract  is  not  colored  by  copper  acetate 
solution.  Chloroform  and  absolute  ether  do 
not  entirely  dissolve  it.  2.  Not  completely 
soluble  in  95  per  cent,  acetic  acid.  Juniper 
Tar. — Turpentine  oil  dissolves  it  completely. 
Aniline  dissolves  it  completely.  The  aqueous 
extract  (1  :  20)  yields  a  red  coloration  with 
dilute  solution  of  ferric  chloride  (1  :  1000). 
Birch  Tar. — Turpentine  oil  dissolves  it  com- 
pletely. Aniline  does  not  dissolve  it  com- 
pletely. The  aqueous  extract  is  colored  greenish 
by  ferric  chloride.  Turpentine  oil  dissolves 
it  only  partially.  Aspen  Tar. — Benzene,  chlo- 
roform, absolute  etlier,  and  olive  oil  dissolve 
it  only  partially.  (Ph.  Ztg.,  97,  396;  Ph.  Z. 
R.,  97.) 

The  pitch  left  after  the  evaporation  of  tar 
was  formerly  official  with  the  British  College*, 
under  the  names  of  Pis  nigra,  i'/r  arida,  or 
simply  Pix.  It  has  a  whining  tract  lire,  sol  tens 
and  becomes  adhesive  with  a  moderate  beat. 
melts  in  boiling  water,  and  consists  of  the 
unaltered  resin  of  the  pine  and  of  various 
empyreumatic  resinous  products  which  have 
received  the  name  of  pyrrtin.  (Berzelius,  Traite 
de  Chimie,  vi.  641,  680.)  It  lias  been  used 
internally  in  ichthyosis  and  other  cutaneous 
diseases,  and  in  piles.  The  dose  is  from  ten 
grains  to  a  drachm  (0.65  to  3.9  Gm.),  given  in 
pill.  Pitch  is  also  used  externally  in  the  form 
of  ointment. 

Uses. — The  medicinal  properties  of  tar  are 
similar  to  those  of  the  turpentines,  but  it  is 
much  less  irritant.  It  is  occasionally 
with  advantage  in  chronic  catarrhal  affections, 
and  in  diseases  of  the  urinary  passages.  Little 
benefit  can  be  expected  from  it  in  genuine 
phthisis,  in  the  treatment  of  which  it  was 
formerly  recommended.  In  reference  to  the 
administration  of  tar,  it  has  always  been 
considered  desirable  to  have  it  in  a  soluble  state, 
so  that  it  might  be  brought  with  facility  into 
a  liquid  form  if  required.  Besides,  tar  in  the 
stomach  will  probably  be  found  efficacious  in 
proportion  to  its  solubility.  This  desired  end 
was  attained  when  it  was  discovered  that  tar 
was  capable  of  forming  a  definite,  solid  com- 
pound with  sugar  which  was  very  soluble  in 
water.  Saecharated  tar  contains  4  per  cent, 
of  pure  tar,  resembles  sugar  in  appearance, 
having  a  sweet  taste  and  the  odor  of  tar,  and 
may  be  given  in  substance  or  solution  as  deemed 
desirable.  (P.  J.,  Sept.  1871.)  (See  Syrupus 
Picis  Liquidce.)1     But  glycerin  is  a  more  con- 


^Wine  of  Tar  (J.  B.  Moore). — Pure  Tar.  16  troy- 
ounees ;  Glycerin.  Sherry  Wine,  Honey,  of  each,  8 
fluidounces  ;  Acetic  Acid,  1  fluidounce  ;  Boiling  Water, 


venient  vehicle,  and  glycerite  of  tar  was  an 
official  preparation  in  1870.  Its  vapor,  in- 
haled into  the  lungs,  may  be  serviceable  in 
chronic  bronchitis  and  phthisis.  Its  effects  are 
most  conveniently  obtained  by  placing  tar  or 
oil  of  tar  in  a  tin  dish  containing  hot  water, 
and  heating  this;  the  fumes  may  be  inhaled  by 
inverting  a  funnel  to  which  a  rubber  tube  is 
attached,  over  the  dish.  Externally  applied 
it  is  a  decided  stimulant,  and  in  the  state  of 
ointment  is  a  very  efficient  remedy  in  tinea 
capitis  or  scaldhead,  and  in  some  cases  of 
psoriasis,  in  chronic  eczema,  and  other  affec- 
tions of  the  skin.2 

It  may  be  used  in  the  form  of  tar  water 
(see  Infusum  Picis  Liquida),  or  in  substance 
made  into  pills  with  wheat  flour,  or  mixed  with 
sugar  in  the  form  of  an  elect uary.  Tar  may 
be  administered  to  the  amount  of  one  to  two 
fluidrachms    (3.75  to  7.5  Cc.)    daily. 

Pulverulent  tar  is  prepared  by  Magnes- 
Lahens,  by  mixing,  in  an  earthenware  vessel, 
two  parts  of  finely  divided  charcoal  and  one 
part  of  liquid  tar.  The  resulting  mixture  re- 
sembles small  grains  of  gunpowder,  does  not 
soil  the  vessel  or  the  fingers,  and  yields  readily 
to  water  the  tar  which  it  contains, — the  most 
favorable  temperature  for  solution  being  about 
20°  C.  (68°  F.).  Magnes-Lahens  recommends 
a  syrup  prepared  from  the  powder  as  follows. 
Take  of  pulverulent  tar  50  Gm.,  water  180 
(iin.,  granulated  suprar  !i20  Gm.  Mix  the  tar 
and  sugar  in  a  mortar,  then  add  the  water, 
and  heal  the  mixture  l>v  a  water  hath  at  60° 
('.  (140"  P.).  Then  remove  from  the  bath, 
shake  until  the  sugar  is  all  dissolved,  and 
si  rain  when  hot,  and  afterwards  again  when 
cold.  A  tahlespoonful  of  the  syrup,  added  to 
a  tumbler  of  water,  yields  a  tar  water  resem- 
bling  that  of  the  French  Codex.  The  pulveru- 
lent tar  may  also  be  used  for  pills,  and  also 
for  fumigating  purposes  by  throwing  a  few 
grains  on  a  heated  shovel.  (P.  J.,  April,  1872, 
850.) 

Dose,  five  to  twenty  grains  (0.32  to  1.3 
Cm.). 

Off.  Prep. — SyrupuB  Picis  Liquids,  U.  S.;  Un- 
guentum   Picis  Liquids,   V.  B.,  J'-r. 


6  pints.  Mix  the  glycerin,  sherry  wine,  honey,  acetic 
acid,  and  boiling  water  together,  in  a  stone  jug  or 
other  suitable  vessel  of  the  capacity  of  a  gallon.  To 
the  mixture  add  the  tar,  and  shake  the  whole  vigor- 
ously for  several  minutes.  The  vessel  is  then  to  be 
tightly  stopped  and  placed  upon  a  stove  or  In  a 
water" bath,  resting  upon  folds  of  paper,  and  the 
mixture  digested,  for  an  hour  or  two,  at  a  tem- 
perature of  from  150°  to  160°  F.  During  the  diges- 
tion the  mixture  should  be  frequently  well  shaken. 
When  the  digestion  is  completed,  the  mixture  la  to 
be  set  aside  to  macerate,  in  a  warm  place,  for  a  few 
days,  it  being  well  shaken  occasionally  during  the 
process.  Lastly,  strain  through  muslin,  and  filter  the 
strained  liquid  through  paper. 

3  Liquor  Picis  Alkalinus. — L.  D.  Bulkley  of  New 
York,  gives  the  following  formula  for  this  prepara- 
tion,' which  was  originally  devised  by  his  father. 
Tar,  120  grains  ;  Caustic  Potash,  60  grains ;  Water, 
five  fluidrachms.  Mix  and  dissolve  for  external  use. 
This  mixes  with  water  in  all  proportions,  and  only 
moderately  discolors  the  skin.  It  dries  rapidly  and 
leaves  very  little  stickiness.  (Medical  News  and 
Library,  June,  1873.) 
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PLUMBI  ACETAS.  U.  S.,  Br. 

LEAD  ACETATE  [Sugar  of  Lead] 

(plum'bl  a-ce'tas) 

Pb(CaH30a)a  +  3Ha0  =  376.15 

"  It  should  contain  not  less  than  99.5  per- 
cent, of  pure  Lead  Acetate  [(CH3.C00)2Pb  -f- 
3H2O],  and  should  be  kept  in  well-stoppered 
bottles."  U.  S.  "A  salt,  Pb(C2H302)2,  3H2O, 
obtained  by  dissolving  lead  oxide  or  lead  car- 
bonate in  acetic  acid."  Br. 

Acetas  Plumblcus,  Saccharum  Saturnl,  Cerussa 
Acetata ;  Acetate  neutre  de  Plomb,  Sucre  de  Plomb, 
Sel  de  Saturne,  Fr.  Cod.;  Plumbi  Aceticum,  P.  O.; 
Bleiacetat,  Essigsaures  Bleioxyd,  Bleizucker,  O. ; 
Acetato  neutro  di  piombo,  Zucchero  di  Saturno,  It.; 
Acetato  plumbico  neutro,  Azucar  de  Saturno,  Sp. 

Preparation. — Lead  acetate  is  obtained  by 
two  methods.  By  one  method,  thin  plates  of 
lead  are  placed  in  shallow  vessels  filled  with  dis- 
tilled vinegar,  in  such  a  manner  as  to  have  a 
part  of  each  plate  rising  above  the  vinegar, 
and  these  are  turned  from  time  to  time,  so  as 
to  bring  different  portions  of  the  metallic  sur- 
face in  contact  with  the  air.  The  metal,  in  the 
presence  of  the  oxygen  of  the  air,  dissolves 
in  the  vinegar  to  saturation,  and  the  solution 
is  evaporated  to  the  point  of  crystallization. 
This  process  is  a  slow  one,  but  furnishes  a 
salt  which  is  perfectly  neutral.  The  other 
method  consists  in  dissolving,  by  the  assistance 
of  heat,  litharge,  or  lead  protoxide  obtained 
by  calcination,  in  an  excess  of  distilled  vine- 
gar or  of  purified  pyroligneous  acid,  contained 
in  leaden  boilers.  The  oxide  is  quickly  dis- 
solved, and,  when  the  acid  has  become  saturated, 
the  solution  is  transferred  to  other  vessels  to 
cool  and  crystallize.  The  crystals  having 
formed,  the  mother  waters  are  decanted,  and, 
by  evaporation,  made  to  yield  a  new  crop. 
These  are  generally  yellow,  but  may  be  ren- 
dered white  by  repeated  solutions  and  crystal- 
lizations. 

Lead  acetate  is  extensively  manufactured  in 
Germany,  Holland,  France,  and  England,  as 
well  as  in  the  United  States.  It  is  principally 
consumed  in  the  arts  of  dyeing  and  calico 
printing,  in  which  it  is  employed  with  alum, 
to  form  aluminum  acetate,  which  acts  as  a 
mordant. 

Properties. — "  Colorless,  shining,  transpar- 
ent, monoclinic  prisms  or  plates,  or  heavy, 
white,  crystalline  masses,  or  granular  crystals, 
having  a  faintly  acetous  odor,  and  a  sweetish, 
astringent,  afterwards  metallic  taste.  Efflores- 
cent, and  absorbing  carbon  dioxide,  on  ex- 
posure to  the  air.  Soluble  in  2  parts  of  water, 
and  in  30  parts  of  alcohol  at  25°  C.  (77°  F.) ; 
in  0.5  part  of  boiling  water,  and  in  1  part  of 
boiling  alcohol.  When  heated  to  40°  C.  (104° 
F.),  the  salt  loses  its  water  of  crystallization 
(14.26  percent.).  When  heated  rapidly  to  75° 
C.  (167°  F.)  it  fuses  in  its  water  of  crystal- 
lization, and  at  a  higher  temperature  is  con- 
verted into  a  pulverulent  basic  salt  which  fuses 


at  about  280°  C.  (536°  F.)  with  continued  loss 
of  acetic  acid,  finally  decomposing  with  the 
evolution  of  carbon  dioxide  and  acetone,  leaving 
a  residue  of  finely  divided  metallic  lead  mixed 
with  oxide  and  carbonate.  On  heating  the  salt 
with  sulphuric  acid,  vapors  of  acetic  acid  are 
evolved.  The  aqueous  solution  of  Lead  Acetate 
has  a  neutral  or  slightly  alkaline  reaction,  and 
yields  a  black  precipitate  with  hydrogen  sul- 
phide T.S.,  a  yellow  one  with  potassium  iodide 
T.S.,  and  a  white  one  with  diluted  sulphuric 
acid.  A  solution  of  the  salt  (1  in  10),  pre- 
pared with  water  which  has  been  recently 
boiled,  should  be  clear,  or  only  slightly  opales- 
cent (limit  of  carbonate),  and  should  yield,  with 
potassium  ferrocyanide  T.S.,  a  pure  white  pre- 
cipitate (absence  of  iron  and  copper).  If  to 
the  aqueous  solution  of  the  salt  (1  in  10),  hy- 
drochloric acid  be  added  until  no  further  pre- 
cipitate is  produced,  the  remainder  of  the  lead 
removed  from  the  filtrate  by  hydrogen  sulphide, 
and  the  liquid  filtered,  a  portion  of  the  second 
filtrate  should  not  be  affected  by  the  addition 
of  a  slight  excess  of  ammonia  water  (absence 
of  zinc  and  iron).  If  another  portion  of  the 
filtrate  be  evaporated  to  dryness,  it  should  leave 
no  residue  (absence  of  salts  of  the  alkali  metals, 
and  those  of  magnesium,  calcium,  zinc,  and 
iron)."  U.  S.  "  It  is  soluble  in  less  than  3  parts 
of  cold  water,  and  in  30  parts  of  alcohol  (90 
per  cent.).  Its  solution  in  water  slightly  red- 
dens litmus,  and  is  clear,  or  has  only  a  slight 
milkiness,  which  disappears  on  the  addition  of 
acetic  acid.  It  affords  the  reactions  character- 
istic of  lead  and  of  acetates.  It  should  yield  no 
characteristic  reaction  with  the  tests  for  silver, 
copper,  arsenium,  iron,  zinc,  calcium,  sodium, 
potassium,  ammonium,  chlorides,  or  nitrates. 
Each  gramme  dissolved  in  water  should  require 
for  complete  precipitation  53.1  cubic  centimetres 
of  the  decinormal  volumetric  solution  of  sul- 
phuric acid."  Br.  Exposed  to  the  air,  it  efflo- 
resces slowly.  In  pure  distilled  water,  free  from 
carbon  dioxide,  it  ought  to  dissolve  entirely  and 
form  a  clear  solution.  The  commercial  acetate 
is  sometimes  impure  from  the  presence  of  lead 
sulphate  and  carbonate.  In  purchasing  it  the 
apothecary  should  select  large  crystalline  masses. 
John  Mackay  analyzed  a  specimen  of  this  salt, 
derived  from  the  London  market,  which  con- 
tained nearly  30  per  cent,  of  lead  sulphate. 
(P.  J.,  Jan.  1856,  316.)  Sulphuric  acid,  when 
added  to  a  solution  of  lead  acetate,  produces 
instantly  a  precipitate  of  lead  sulphate,  and  the 
disengaged  acetic  acid  gives  rise  to  vapors  hav- 
ing the  odor  of  vinegar.  An  important  prop- 
erty of  lead  acetate  is  its  power  of  dissolving 
a  large  quantity  of  lead  monoxide.  ( See  Liquor 
Plumbi  Subacetatis.)1     It  consists  of  one  atom 

1  Lead  Subacetate  (Crystallized). — James  Kennedy 
recommends  this  salt  for  preparing  the  cerate,  as 
follows :  Dissolve  4  parts  of  Lead  Acetate  in  4  parts 
of  Boiling  Distilled  Water,  add  3  parts  of  Litharge, 
boil  for  fifteen  or  twenty  minutes,  stirring,  and 
occasionally  adding  water  to  replace  that  evaporated, 
allow  to  stand  a  few  minutes,  decant  and  filter  the 
solution ;  concentrate  by  evaporation  and  allow  to 
crystallize.     By   dissolving   25   parts   of   this   salt   In 
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of  lead,  which  has  replaced  the  two  hydrogen 
atoms  furnished  by  two  molecules  of  acetic 
acid,  C2H3O2.H,  so  that  its  formula  becomes 
Pb(C2H302)2,  and  this  in  crystallizing  takes 
3H2O.    Its  molecular  weight  is  therefore  376.15. 

Incompatibles  and  Tests. — Lead  acetate  is 
decomposed  by  all  acids,  and  by  those  soluble 
salts  the  acids  of  which  produce  with  lead 
monoxide  insoluble  or  sparingly  soluble  com- 
pounds. Acids  of  this  character  are  sulphuric, 
hydrochloric,  phosphoric,  tannic,  citric,  and 
tartaric.  It  is  also  decomposed  by  lime  water, 
and  by  ammonia,  potassium  and  sodium  hy- 
droxides; the  last  two,  if  added  in  excess,  dis- 
solving the  precipitate  at  first  formed.  It  is 
decomposed  by  hard  water,  in  consequence  of 
the  calcium  sulphate,  carbonates  and  sodium 
chloride  which  such  water  usually  contains. 

Uses. — Lead  acetate,  in  medicinal  doses,  is  a 
powerful  astringent  and  sedative;  in  overdoses, 
an  irritant  poison,  which  has  in  a  number  of 
cases  caused  death.  Burning  epigastric  pain, 
vomiting  of  a  white  curdy  matter  (lead  chlo- 
ride), and  diarrhoea  or  constipation  with  black 
stools  (lead  sulphide),  and  finally  collapse,  are 
the  characteristic  symptoms.  Its  antidote  is 
any  soluble  sulphate,  common  salt,  soap,  or  an 
alkali.  In  medicinal  doses  lead  acetate  is  a 
powerful  sedative  astringent.  It  is  especially 
useful  in  the  treatment  of  diarrhoeas,  and  even 
of  dysentery,  when  the  discharges  are  excessive. 
At  one  time  it  was  very  much  used  for  the  relief 
of  internal  hemorrhages,  but  it  has  been  substi- 
tuted by  more  effective  remedies.  It  may  be. 
however,  effective  in  gastric  or  intrstinal  hemor- 
rhages. In  many  cases  of  chronic  diarrhoea  or 
in  diarrhoeas  occurring  in  exhaustive,  uncon- 
trollable disease,  such  as  phthisis,  lead  acetate, 
combined  with  opium,  may  be  a  valuable  pallia- 
tive in  checking  discharges.  It  has  been  given 
also  in  aneurism  of  the  aorta.  The  prolonged 
medicinal  use  of  acetate  of  lead  may  give  rise 
to  subacute  or  chronic  lead  poisoning. 

Internally,  lead  acetate  should  always  be 
given  in  the  form  of  pill,  and  is  often  com- 
bined with  opium.  The  solution  for  external 
use  may  be  made  by  dissolving  from  two  to 
three  drachms  in  a  pint  of  water,  and,  if  it  be 
wanted  clear,  a  fluidrachm  of  vinegar  or  of 
diluted  acetic  acid  may  be  added,  which  im- 
mediately dissolves  the  lead  carbonate,  to  which 
its  turbidity  is  owing.  When  the  skin  is  de- 
nuded of  the  cuticle,  the  solution  should  be 
weaker.  The  usual  strength  of  the  solution  as 
a  collvrium  is  from  one  to  two  grains  (0.065  to 
0.13  Gm.)  to  the  fluidounce  (30  Cc.)  of  dis- 
tilled water. 

Dose,  one  to  three  grains  (0.065  to  0.20  Gm.). 

Off.  Prep. — Emplastrum  Plumbi,  V.  8.;  Glyc- 
erinum  Plumbi  Subaeetatis,  Br.;  Liquor  Plumbi 
Subacetatis,  U.  8.  (Br.);  Pilula  Plumbi  cum 
Opio,  Br.;  Suppositoria  Plumbi  Composita,  Br.; 
Unguentum  Plumbi  Acetatis.  Br. 

75  parts  of  previously  boiled  water,  Liquor  Plumbi 
Subacetatis,  corresponding  to  the  official  requirements, 
is  obtained.  (Ph.  Rec,  1886,  p.  50.) 


PLUMBI  CARBONAS.  Br. 

LEAD  CARBONATE  [White  Lead] 

(plum'bi  car'bo-nas) 

(PbCOs)2.Pb(OH)a  =  768.91 

"  Lead  Carbonate  or  hydroxy-carbonate,  2Pb 
C0s,Pb(0H)2,  may  be  prepared  by  the  inter- 
action of  lead,  water,  and  carbonic  anhydride, 
in  the  presence  of  vapors  of  acetic  acid."  Br. 

Plumbum  Carbonicum.  Carbonas  Plumbicus,  Ceruse ; 
Carbonate  de  Plomb,  C6ruse,  Ft:  Cod.;  Blanc  de 
Plomb,  Blanc  de  Ceruse,  Fr. ;  Cerussa,  P.  O. ;  Blel- 
welss,  Q.;  Cerussa,  It.;  Albayalde  o  cerusa,  Sp. 

This  compound  of  lead  was  dismissed  from 
the    U.    S.    Pharmacopoeia    (8th    Rev.). 

Preparation. — Lead  carbonate  is  prepared  by 
two  principal  methods.  By  one  method  it  is 
obtained  by  passing  a  stream  of  carbon  dioxide 
through  a  solution  of  lead  subacetate.  The 
dioxide  combines  with  the  lead  hydroxide  of  the 
basic  salt,  and  precipitates  as  lead  carbonate, 
while  a  neutral  acetate  remains  in  solution. 
This,  by  being  boiled  with  a  fresh  portion  of 
oxide,  is  again  brought  to  the  state  of  basic 
salt,  when  it  is  treated  with  carbon  dioxide 
as  before.  In  this  way  the  same  portion  of 
acetate  repeatedly  serves  the  purpose  of  being 
converted  into  subacetate  and  of  being  de- 
composed by  carbon  dioxide.  The  carbonate 
obtained  is  washed,  dried  with  a  gentle  heat, 
and  thrown  into  commerce.  This  process,  which 
produces  white  lead  of  the  first  quality,  was 
invented  by  Thenard,  about  the  year  1802,  and 
is  tluit  which  is  usually  pursued  in  France  and 
Sweden,  and  known  as  the  "  Clichy  process." 
Benson fl  modification  of  the  process  of  Thenard 
is  now  used  by  some  manufacturers  in  England. 
It  consists  in  mixing  litharge  with  a  hundredth 
part  of  lead  acetate,  moistening  the  mixture 
with  very  little  water  and  subjecting  it  to  a 
stream  of  carbon  dioxide. 

The  other,  called  the  "  Dutch  process  "  from 
its  origin  in  Holland,  consists  in  exposing  lead  to 
the  vapor  of  vinegar,  and  is  usually  pursued  in 
England  and  the  United  States, — but  in  England 
with  some  not  well  known  modifications.  We 
shall  describe  this  process  as  employed  by  our 
own  manufacturers.  The  lead  is  cast  into  thin 
sheets,  made  by  pouring  the  melted  lead  over 
an  oblong  sheet  iron  shovel,  with  a  flat  bottom, 
and  with  raised  edges  on  its  sides,  which  is  held 
in  a  slanting  direction  over  the  melting  pot. 
As  many  of  these  sheets  are  then  loosely  rolled 
up  as  may  be  sufficient  to  form  a  cylinder  five 
or  six  inches  in  diameter,  and  seven  or  eight 
high,  which  is  placed  in  an  earthen  pot  con- 
taining about  half  a  pint  of  vinegar,  and  hav- 
ing within  a  few  inches  from  the  bottom  three 
equidistant  projecting  knobs  in  the  earthenware, 
on  which  the  cylinder  of  lead  is  supported  in 
order  to  keep  it  from  contact  with  the  vinegar. 
The  pots  thus  prepared  are  placed  side  by  side, 
in  horizontal  layers,  in  a  building  roughly  con- 
structed of  boards,  with  interstices  between 
them.     The  first  layer  is  covered  with  boards, 
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on  which  a  stratum  of  tan  or  of  refuse  straw 
from  the  stables  is  strewed,  and  fresh  layers  of 
pots,  boards,  and  tan  or  straw  are  successively 
placed  until  the  building  is  filled.  The  sides 
are  also  enclosed  with  straw.  The  layers  of 
pots  contained  in  one  building,  called  a  stack, 
are  allowed  to  remain  undisturbed  for  about  six 
weeks,  at  the  end  of  which  time  they  are  un- 
packed, and  the  cylinder  of  sheet  lead  in  each 
pot,  though  still  retaining  its  shape,  is  found 
almost  entirely  converted  into  a  flaky,  white, 
friable  substance,  which  is  the  white  lead.  This 
is  separated  from  the  lead  yet  remaining  in  the 
metallic  state,  ground  in  water,  whereby  it  is 
washed  and  reduced  to  fine  powder,  and  finally 
dried  in  long  shallow  reservoirs,  heated  by 
1  steam.  Pelouze  has  succeeded  in  explaining 
these  processes  on  one  general  principle.  In 
Thenard's  process  it  is  admitted  that  the  same 
portion  of  lead  acetate  unites  with  oxide,  and 
gives  it  up  again  to  carbon  dioxide  to  form  the 
carbonate.  In  the  modified  English  process,  re- 
ferred to  above,  he  supposes  that  the  one  per 
cent,  of  lead  acetate  combines  with  sufficient 
litharge  to  convert  it  into  subacetate,  which  im- 
mediately returns  to  the  state  of  neutral  acetate 
by  yielding  up  its  excess  of  base  to  form  the 
carbonate  with  the  carbon  dioxide.  The  acetate 
is  now  ready  to  combine  with  a  fresh  portion  of 
litharge,  to  be  transferred  to  the  carbon  dioxide 
as  before,  and  thus  the  small  proportion  of  ace- 
tate, by  combining  with  successive  portions  of 
the  litharge,  finally  causes  the  whole  of  the  lat- 
ter to  unite  with  the  carbon  dioxide.  In  the 
Dutch  process,  Pelouze  has  rendered  it  almost 
certain  that  none  of  the  oxygen  or  carbon  dioxide 
of  the  carbonate  is  derived  from  the  vinegar. 
In  this  process  he  supposed  that  the  heat  gen- 
erated by  the  fermentation  of  the  tan  or  straw 
volatilizes  the  vinegar,  the  acetic  acid  of  which, 
with  Mie  assistance  of  the  oxygen  of  the  air, 
forms  with  the  lead  a  small  portion  of  subace- 
tate. This,  by  reacting  with  the  carbon  dioxide 
resulting  from  the  decomposition  of  the  tan  or 
straw,  or  derived  from  the  atmosphere,  forms 
lead  carbonate,  and  is  brought  to  the  state  of 
neutral  acetate.  The  neutral  acetate  returns 
again  to  the  state  of  subacetate,  and,  by  alter- 
nately combining  with  and  yielding  up  the  oxide, 
causes  the  whole  of  the  lead  to  be  finally  eon- 
verted  into  carbonate. 

The  temperature  of  the  stacks  of  pots  in  the 
Dutch  process  is  about  45°  C.  (113°  F.).  If 
it  falls  below  35°  C.  (95°  F.),  a  part  of  the  lead 
escapes  corrosion,  and  if  it  rises  above  50°  C. 
(122°  F.),  the  product  is  yellow.  The  form  of 
acetic  acid  usually  employed  in  this  process  is 
vinegar,  but  the  variable  nature  of  that  liquid 
as  to  strength  and  purity  is  an  objection  to  its 
use,  and,  accordingly,  other  forms  of  the  acid 
have  been  substituted  with  advantage,  as,  for 
example,  the  purified  acetic  acid  from  wood  in 
a  diluted  state.  The  German  or  chamber  pro- 
cess differs  from  the  Dutch  process  only  in  that 
the  vessels  containing  the  lead  are  placed  in 
chambers  having  a  perforated  floor,  through  the 


openings  of  which  the  fumes  of  acetic  acid  rise, 
acting  upon  the  lead,  while  carbon  dioxide  from 
the  burning  of  coke  is  passed  in  and  through 
the  chamber.  This  process  is  cheaper  than  the 
Dutch  method,  and  is  said  to  give  an  equally 
satisfactory  product.  Another  method,  which 
yields  a  white  lead  of  excellent  covering  power, 
is  the  process  patented  in  England  by  Dale  and 
Milner.  This  consists  in  carefully  grinding  be- 
tween millstones  a  mixture  of  litharge  or  any 
insoluble  basic  lead  salt  with  water  and  sodium 
bicarbonate.  Milner  has  improved  upon  this 
method  by  grinding  a  mixture  of  4  parts  of 
finely  divided  litharge  with  1  part  of  common 
salt  and  16  parts  of  water.  After  about  4i 
hours  the  reaction  is  complete.  The  mixture  of 
basic  lead  chloride  and  caustic  soda  is  then 
transferred  to  a  leaden  vessel,  well  stirred  with 
a  wooden  pestle,  and  a  current  of  carbon  di- 
oxide passed  through  it  until  the  liquid  is  neu- 
tral. If  the  carbon  dioxide  be  passed  in  too 
long,  the  product  will  be  spoiled.  (Roseoe  and 
Schorlemmer,  vol.  ii.  1,  293.)  In  Carter's  pro- 
cess, used  in  this  country  extensively,  granu- 
lated metallic  lead  is  moistened  with  acetic  acid 
and  submitted  to  the  action  of  carbon  dioxide 
gas  in  revolving  barrels.  The  production  of 
white  lead  in  the  United  States  reaches  large 
proportions,  amounting  in  1904  to  123,346  short 
tons,  valued  at  $13,756,929. 

Properties.— According  to  the  U.  S.  P.  1890, 
lead  carbonate  is  "  a  heavy,  white,  opaque  pow- 
der, or  a  pulverulent  mass,  without  odor  or 
taste.  Permanent  in  the  air.  Insoluble  in 
water  or  alcohol,  but  soluble  in  acetic  or  diluted 
nitric  acid,  with  effervescence.  When  strongly 
heated,  the  salt  turns  yellow  without  charring, 
and,  if  heated  in  contact  with  charcoal,  it  is  re- 
duced to  metallic  lead.  If  2  Gm.  of  the  salt  be 
dissolved  in  a  mixture  of  2  Cc.  of  nitric  acid 
and  10  Cc.  of  water,  it  should  not  leave  more 
than  0.02  Gm.  of  residue  (limit  of  insoluble 
foreign  salts ) .  This  solution  yields  a  black  pre- 
cipitate with  hydrogen  sulphide  test-solution, 
a  yellow  one  with  potassium  iodide  test-solu- 
tion, and  a  white  one  with  diluted  sulphuric 
acid.  On  completely  precipitating  the  solution 
with  hydrogen  sulphide,  the  filtrate  should  not 
leave  more  than  a  trifling  residue  on  evapora- 
tion (limit  of  salts  of  the  alkalies,  alkaline 
earths,  or  of  zinc).  If  1  Gm.  of  the  salt  be 
strongly  ignited,  in  a  porcelain  crucible,  it 
should  leave  a  residue  of  lead  oxide  weighing 
not  less  than  0.85  Gm."  U.  S.  1890.  It  is 
sometimes  adulterated  with  barium,  calcium, 
and  lead  sulphates,  particularly  the  first.  A 
mixture  of  equal  parts  of  white  lead  and  barium 
sulphate  is  known  as  Venetian  white,  while 
Hamburg  white  is  a  mixture  of  1  part  of  white 
lead  and  2  parts  of  barium  sulphate,  and  Dutch 
white  of  1  part  to  3  of  barium  sulphate.  Lou- 
yet  has  examined  samples  of  French  white  lead 
containing  considerably  more  than  half  their 
weight  of  barium  sulphate.  These  sulphates,  if 
present,  are  left  undissolved  by  nitric  acid. 
Chalk  or  whiting  is  another  adulteration.     This 
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may  be  detected  by  adding  to  the  nitric  solu- 
tion of  the  white  lead  an  excess  of  potassium 
hydroxide,  which  will  redissolve  the  lead  mon- 
oxide first  thrown  down,  but  leave  a  white 
powder  of  lime.  The  Br.  Pharm.  describes  it 
as  a  soft,  heavy  powder,  insoluble  in  water, 
entirely  soluble  in  diluted  acetic  acid.  Neutral 
lead  carbonate  consists  of  one  atom  of  lead,  one 
of  carbon,  and  three  of  oxygen.  Commercial 
white  lead  is  a  compound  of  lead  carbonate 
and  hydroxide.  Its  formula  is  generally 
taken  as  2PbCOs  +  Pb(0H)2.  According 
to  Stein,  white  lead,  when  submitted  to 
simple  calcination,  loses  14.5  per  cent,  of  its 
weight,  and  a  mode  of  determining  its  purity  is 
thus  afforded.  (/.  P.  C,  Jan.  1S59,  78.)  But 
the  fact  seems  to  be,  from  the  observations  of 
Wm.  Baker,  that  the  commercial  white  lead  con- 
tains variable  proportions  of  the  hydrated 
oxide,  from  a  mere  trace  to  the  amount  of  1 
molecule  to  3  molecules  of  the  neutral  carbon- 
ate. (Chem.  News,  Aug.  10,  1861,  74.) 

Uses. — White  lead  is  ranked  in  the  Materia 
Medica  as  an  astringent  and  sedative.  It  is  em- 
ployed externally  only,  being  used,  in  the  form 
of  ointment,  as  an  application  to  ulcers  and  to 
inflamed  and  excoriated  surfaces.  It  was  recom- 
mended in  scalds  and  burns  by  Gross,  and  Al- 
fred Freer  has  found  it  very  useful  in  erysipe- 
las, eczema,  carbuncle,  etc.  (P.  J.,  Aug.  1859.) 
The  white  lead  is  first  brought  to  the  con- 
sistence of  cream  by  linseed  oil,  as  in  making 
common  white  paint,  and  then  brushed  over  the 
inflamed  surface.  Its  free  continued  external 
use  has  produced  lead  poisoning.  (Owe,  .Y.  .1. 
Medico-Chir.  Rev.,  July,  1857,  p.  605.)  Al- 
though highly  insoluble,  on  account  of  its  fre- 
quent use  in  the  arts  and  of  the  ease  of  its 
formation  when  lead  is  exposed  to  chemical  in- 
fluences, lead  carbonate  probably  produces 
chronic  poisoning  more  often  than  any  other 
preparation  of  the  metal.  The  constant  use  of 
face  powders  and  cosmetics  containing  lead  car- 
bonate, or  "  flake  white,"  as  it  is  sometimes 
called,  has  produced  serious  results. 

Off.  Prep. — Unguentum  Plumbi  Carbonatia, 
Br. 

PLUMBI  IODIDUM.  U.  S.,  Br. 

LEAD  IODIDE 

(plum'bl  I-6d'j-dum) 

Pbla  =  457.15 

"It  should  contain  not  less  than  99  percent, 
of  pure  Lead  Iodide,  and  should  be  kept  in  well- 
stoppered  bottles,  protected  from  light."  U.  S. 
"  Precipitated  Lead  Iodide,  Pbl2,  is  obtained  by 
the  interaction  of  lead  nitrate  or  acetate  and 
potassium  iodide."  Br. 

Plumbum  Iodatum,  loduretum  Plumbicnm,  Iodure 
de  Plomb,  Fr.  Cod.;  Jodblel,  G. ;  Yoduro  plumbico,  Sp. 

"  Take  of  Nitrate  of  Lead,  Iodide  of  Potas- 
sium, each,  four  ounces  [avoirdupois] ;  Distilled 
Water  a  sufficiency.     Dissolve  the  Nitrate  of 


Lead,  by  the  aid  of  heat,  in  a  pint  and  a  half, 
and  the  Iodide  of  Potassium  in  half  a  pint  of 
the  Water,  and  mix  the  solutions.  Collect  the 
precipitate  on  a  filter,  wash  it  with  Distilled 
Water,  and  dry  it  in  a  warm  place."  Br.  1885. 

No  process  is  given  in  the  U.  S.  P.  (8th  Rev.) 
nor  Br.  Ph.  1898  for  Lead  Iodide.  The  process 
of  the  U.  S.  P.  1870  was  identical  with  that  of 
the  British  Pharm.  1885  given  above. 

The  lead  nitrate  gives  up  its  metal  to  the 
iodine,  receiving  the  potassium,  the  operation 
taking  place  between  one  molecule  of  the  lead 
nitrate  and  two  molecules  of  the  potassium 
iodide.  The  potassium  nitrate  thus  formed  re- 
mains in  solution,  while  the  lead  iodide  is  pre- 
cipitated, 

Pb(NOa)»  +  2KI  =  2KNOs  +  Pbla 
The  theoretical  quantities  of  lead  nitrate  and 
potassium  iodide  are  328.49  of  the  former  and 
329.52  of  the  latter,  or  almost  precisely  equal 
quantities.  The  proportions  should  be  as  nearly 
as  possible  those  of  exact  saturation.  An  ex- 
cess of  the  potassium  iodide,  independently  of 
the  waste,  has  the  disadvantage  of  holding  a 
portion  of  the  lead  iodide  in  solution,  while, 
according  to  Christ ison,  an  excess  of  lead  over 
the  iodine  disposes  to  the  formation  of  the 
lemon-yellow  insoluble  lead  oxyiodide.  By  the 
use  of  equal  quantities  of  the  two  salts  these 
disadvantages  are  avoided.  As  lead  iodide  is 
slightly  soluble  in  cold  water,  it  is  desirable  to 
use  as  little  of  the  solvent  as  will  answer,  and 
hence  the  comparatively  small  proportion  of 
water  employed. 

In  the  former  London  process  lead  acetate 
was  employed  instead  of  the  nitrate,  but  De- 
paire  of  Brussels,  ascertained  that  in  this  pro- 
cess a  considerable  amount  of  iodide  remains 
in  solution  after  the  precipitation  of  the  lead 
iodide,  and  F.  Boudet  states  that  the  quantity 
of  the  iodide  resulting  from  the  process  is  10 
per  cent,  less  than  theory  would  indicate.  By 
the  addition  of  nitric  acid  to  the  solution,  after 
precipitation,  an  additional  quantity  of  lead 
iodide  is  obtained.  Boudet  ascribes  this  result 
to  the  formation  of  a  portion  of  soluble  potas- 
sium and  lead  iodide,  whenever  lead  iodide  and 
potassium  acetate  are  in  contact.  By  substi- 
tuting lead  nitrate  for  acetate,  he  found  that  a 
quantity  of  lead  iodide  was  obtained  as  near 
that  required  by  theory  as  the  solubility  of  the 
lead  iodide  permits.  (J.  P.  C,  3e  ser.,  xi.  274.) 
The  official  process  is  on  the  whole  to  be  pre- 
ferred to  that  in  which  lead  acetate  is  used,  and 
especially  as  the  nitrate  is  more  easily  obtained 
pure.  Some  interesting  experiments  have  been 
made  by  T.  Huraut  of  Paris,  on  the  different 
methods  of  preparing  lead  iodide.  It  may  be 
obtained  by  the  reaction  between  any  of  the 
soluble  iodides  and  the  soluble  lead  salts.  It 
resulted  from  his  observations  that  of  the  two 
lead  salts  employed,  the  nitrate  was  to  be  pre- 
ferred, and  of  the  various  iodides,  though  potas- 
sium iodide  yielded  a  very  handsome  product, 
yet  calcium  iodide  afforded  one  not  inferior  in 
quality,    and    somewhat    greater    in    quantity. 
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Upon  a  small  scale,  as  the  process  is  performed 
by  the  apothecary,  the  difference  would  be  of 
little  consequence,  but  it  might  be  important 
to  the  manufacturer.  (See  A.  J.  P.,  xxi.) 

Properties. — As  officially  described,  it  is  in  the 
form  of  "  a  heavy,  bright  yellow  powder,  with- 
out odor  or  taste;  permanent  in  the  air.  Sol- 
uble in  about  1300  parts  of  water  at  25°  C. 
(77°  F.),  and  in  about  200  parts  of  boiling 
water,  separating  from  the  latter  solution  on 
cooling  in  brilliant,  golden-yellow  crystalline 
laminae;  very  slightly  soluble  in  alcohol,  but 
soluble,  without  color,  in  solutions  of  the  fixed 
alkalies,  in  concentrated  solutions  of  the  alkali 
acetates,  of  potassium  iodide,  and  of  sodium 
thiosulphate,  and  in  a  hot  solution  of  ammo- 
nium chloride.  When  moderately  heated,  the 
salt  fuses  to  a  thick,  reddish-brown  liquid, 
which  congeals,  on  cooling,  to  a  yellow,  crystal- 
line mass.  At  a  higher  temperature  it  is  decom- 
posed, with  the  evolution  of  violet  vapors  of 
iodine,  leaving  a  lemon-yellow  residue  of  lead 
oxyiodide.  If  1  Gm.  of  the  salt  be  triturated 
with  2  Gm.  of  ammonium  chloride  and  2  Cc.  of 
water,  a  nearly  white  mixture  will  result.  If 
this  be  transferred  to  a  test-tube,  and  heated  in 
a  water-bath  for  a  few  minutes,  a  clear  and 
almost  colorless  solution  should  be  formed  (ab- 
sence of  chromate  and  other  insoluble  foreign 
salts).  On  cooling  this  solution,  a  solid  mass  of 
nearly  colorless,  fine,  silky  crystals  will  be  pro- 
duced, and  on  adding  water  or  diluted  sulphuric 
acid  to  this  mass,  yellow  Lead  Iodide  will 
separate.  Add  0.1  Gm.  of  the  salt  to  5  Cc.  of 
water,  and  heat  the  mixture  until  it  boils;  cool 
the  liquid  and  filter  it  into  a  test-tube  of  about 
40  Cc.  capacity,  then  add  5  Cc.  of  potassium 
hydroxide  T.S.  and  about  0.2  Gm.  of  aluminum 
wire,  insert  in  the  upper  portion  of  the  test- 
tube  a  pledget  of  purified  cotton,  and  over  the 
mouth,  place  a  piece  of  moistened  red  litmus 
paper;  then  if  the  tube  be  heated  on  a  water- 
bath  for  fifteen  minutes,  no  blue  coloration  of 
the  paper  should  be  discernible  (limit  of 
nitrate).  If  1  Gm.  of  Lead  Iodide  be  boiled  for 
a  few  minutes  with  20  Cc.  of  water,  the  mixture 
then  cooled  and  filtered,  and  the  lead  removed 
from  the  filtrate  by  hydrogen  sulphide,  a  por- 
tion of  the  second  filtrate,  after  boiling  to  drive 
off  hydrogen  sulphide  and  carefully  neutralizing 
with  ammonia  water,  should  not  be  colored  red 
by  a  drop  of  ferric  chloride  T.S.  (absence  of 
acetate).  Another  portion  of  this  filtrate,  if 
evaporated  to  dryness,  should  leave  no  residue 
(absence  of  soluble  foreign  salts)."  ^  U.  S. 
"A  heavy  bright-yellow  powder,  soluble  in  about 
2000  parts  of  cold  and  in  about  200  parts  of 
boiling  water,  and  deposited  in  golden-yellow 
crystalline  scales  as  the  latter  solution  cools; 
entirely  soluble  in  solution  of  ammonium  chlo- 
ride. It  affords  the  reactions  characteristic  of 
lead  and  of  iodides.  It  should  yield  no  char- 
acteristic reaction  with  the  tests  for  nitrates  or 
acetates."  Br.  According  to  Soubeiran,  it  is 
soluble  in  1235  parts  of  cold  water,  and  194 
of  boiling  water,  which,  on  cooling,  deposits  it 


in  minute,  shining,  golden-yellow,  crystalline 
scales.  It  is  freely  soluble  in  a  concentrated 
solution  of  sodium  acetate  (Donato  Tommasi, 
P.  J.,  3d  series,  ii.  805).  It  should  be  kept  ex- 
cluded from  the  light.  It  is  stated  by  Engel- 
hardt  that  iodine  is  separated  from  lead  iodide 
by  ferric  and  cupric  chlorides,  while  the  other 
metallic  chlorides  have  no  such  effect,  producing 
compounds  of  iodides  of  the  metal  employed 
with  lead  chlorides. 

Uses. — This  compound  is  supposed  to  have 
the  resolvent  properties  of  iodine,  combined 
with  those  which  are  peculiar  to  lead,  and  was 
at  one  time  recommended  in  tuberculous  dis- 
eases, in  which,  however,  it  has  proved  wholly 
inefficient.  It  is  said  to  have  been  usefully  em- 
ployed in  the  discussion  of  scrofulous  tumors 
and  other  indolent  swellings,  and  in  the  cure  of 
obstinate  ulcers,  and  for  these  purposes  has 
been  used  both  internally  and  locally  in  the 
form  of  an  ointment.  According  to  Cogswell, 
if  given  for  some  time  in  small  doses,  it  pro- 
duces the  effects  of  lead,  but  not  those  of  iodine, 
upon  the  system.    (Christison's  Dispensatory.) 

Dose,  half  a  grain  to  four  grains  (0.032  to 
0.26  Gm.). 

Off.  Prep. — Emplastrum  Plumbi  Iodidi,  Br.; 
Unguentum  Plumbi  Iodidi,  Br. 

PLUMBI  NITRAS.  U.  S. 

LEAD  NITRATE 

(plum'bi  ni'tras) 
Pb(N03)  a  =  328.49 

"  It  should  contain  not  less  than  99.5  percent, 
of  pure  Lead  Nitrate  [(N02.0)2Pb],  and 
should  be  kept  in  well-closed  vessels."   U.  S. 

Nitrate  of  Lead;  Plumbum  Nitricum,  Nitras  (Azo- 
tas)  Plumbicus ;  Azotate  de  Plomb,  Nitrate  de  Plomb, 
Fr.  Cod.;  Salpetcrsaures  Bleioxyd,  Bleisalpeter,  Q. ; 
Nitrato  di  piombo,  /*.;  Nitrato  plumbico,  Nitrato  de 
plomo,  Sp. 

Neither  the  U.  S.  nor  the  Br.  Pharmacopoeia 
gives  a  formula  for  the  preparation  of  this  salt. 
It  may  be  readily  prepared  by  the  process  of 
the  old  Dublin  Pharmacopoeia :  "  Take  of 
Litharge,  in  fine  powder,  five  ounces  [avoirdu- 
pois] ;  Pure  Nitric  Acid  two  fluidounces;  Dis- 
tilled Water  three  pints  [Imp.  meas.]  ;  Dilute 
Nitric  Acid  a  sufficient  quantity.  To  the  Lith- 
arge, placed  in  a  porcelain  dish,  add  the  Acid 
with  a  pint  and  a  half  of  the  Water,  and,  ap- 
plying a  sand  heat,  and  occasionally  stirring 
the  mixture,  evaporate  the  whole  to  dryness. 
Upon  the  residue  boil  the  remainder  of  the 
Water,  clear  the  solution  by  filtration,  and,  hav- 
ing acidulated  it  by  the  addition  of  a  few  drops 
of  the  Dilute  Nitric  Acid,  evaporate  until  a 
pellicle  begins  to  form.  The  heat  being  now 
withdrawn,  crystals  will  form  on  the  cooling 
of  the  solution,  which  should  be  dried  on  blot- 
ting-paper in  a  warm  atmosphere,  and  pre- 
served in  a  close  bottle." 

In  this  process  the  nitric  acid  unites  di- 
rectly with  the  lead  oxide  to  form  the  nitrate. 
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Properties. — This  nitrate  is  officially  described 
as  in  a  colorless,  transparent,  octahedral  crystals, 
when  obtained  by  the  spontaneous  evaporation 
of  cold  solutions,  or  white,  nearly  opaque  crys- 
tals, when  formed  by  the  cooling  of  hot  solu- 
tions; without  odor,  and  having  a  sweetish, 
astringent,  afterwards  metallic,  taste;  perma- 
nent in  the  air.  Soluble  in  1.S5  parts  of  water 
at  25°  C.  (77°  F.),  and  in  0.75  part  of  boiling 
water;  almost  insoluble  in  alcohol.  When 
strongly  heated,  the  salt  decrepitates,  emits 
nitrous  vapors,  and  finally  leaves  a  residue  of 
lead  oxide.  The  aqueous  solution  of  the  salt 
has  an  acid  reaction  upon  blue  litmus  paper, 
and  yields  a  black  precipitate  with  hydrogen 
sulphide  T.S.,  a  yellow  one  with  potassium 
iodide  T.S.,  and  a  white  one  with  diluted  sul- 
phuric acid.  The  aqueous  solution  of  the  salt 
(1  in  10)  should  give,  with  potassium  ferro- 
cyanide  T.S.,  a  pure  white  precipitate  (absence 
of  copper  and  iron).  If  hydrochloric  acid  be 
added  to  the  aqueous  solution  of  the  salt  until 
no  further  precipitate  is  produced,  and  the  re- 
mainder of  the  lead  be  removed  from  the  nitrate 
by  hydrogen  sulphide,  a  portion  of  the  second 
filtrate  should  not  be  affected  by  the  addition  of 
a  slight  excess  of  ammonia  water  (absence  of 
zinc  and  iron).  Another  portion  of  this  filtrate, 
when  evaporated  to  dryness,  should  not  leave 
a  weighable  residue  (limit  of  salts  of  the  alka- 
lies and  those  of  magnesium,  calcium,  zinc,  and 
iron)."  U.  S.  It  is  composed  of  one  atom  of 
lead,  combined  with  two  nitric  acid  groups, 
(NOa)a,  without  water  of  crystallization.  This 
salt  is  largely  used  in  dyeing  and  calico  print- 
ing, for  the  preparation  of  mordants,  and  of 
chrome  yellow. 

Uses. — The  effects  of  this  salt  upon  the 
system  are  the  same  as  those  of  the  other 
soluble  lead  salts,  but,  though  formerly  em- 
ployed, it  is  now  quite  out  of  use  as  an  internal 
remedy.  Externally  it  is  occasionally  applied 
to  excoriated  surfaces,  and  a  solution  made 
in  the  proportion  of  ten  grains  to  an  ounce 
of  water,  and  colored  probably  with  alkanet, 
has  been  used  on  the  continent  of  Europe  as 
a  secret  remedy  in  sore  nipples,  chapped  hands, 
cracked  lips,  etc.,  and  it  undoubtedly,  in  solu- 
tions whose  strength  should  be  adapted  to  the 
individual  case,  is  a  valuable  local  remedy  in 
diseases  of  the  skin  and  mucous  membrane,  such 
as  leucorrhcea,  gonorrhoea,  ulcers,  and  chronic 
impetiginous  affections.  It  may  be  used  to 
correct  fetid  odors  dependent  on  the  presence 
of  hydrogen  sulphide  or  ammonium  sulphy- 
drate,  which  it  decomposes,  but  it  is  not  a 
germicide  or  true  disinfectant.  Ledoyen's  dis- 
infecting fluid  is  a  solution  of  lead  nitrate  in 
the  proportion  of  a  drachm  to  an  ounce. 
Should  the  salt  be  used  internally,  the  dose 
would  be  from  one-fourth  to  one-half  of  a 
grain  (0.016  to  0.032  Gm.).  Moerlonge  and 
Vanzette  ascribe  remarkable  efficiency  to  lead 
nitrate  in  onychia  maligna,  and  their  state- 
ments have  been  confirmed  by  other  practi- 
tioners.    It  is  applied  by  sprinkling  the  pow- 


der on  the  surface,  and,  according  to  J.  Scott 
of  Belfast,  Ireland,  a  complete  cure  may  be 
relied  on  in  from  fourteen  to  thirty  days. 
(Dublin  Q.  J.,  Feb.  1874,  p.  145.) 

Dose,  one-fourth  to  one-half  grain  (0.016 
0.032  Gm.). 

PLUMBI  OXIDUM.  U.  S.,  Br. 

LEAD  OXIDE  [Litharge] 

(plum'bi  ox'j-dtlm) 

PbO  =  221.23 

"  It  should  contain  not  less  than  96  percent, 
of  pure  Lead  Oxide,  and  should  be  kept  in 
well-closed  vessels."  U.  8.  "  Lead  Oxide,  PbO, 
is  prepared  by  the  action  of  air  on  melted 
lead."   Br. 

Oxide  of  Lead  ;  Llthargyrum,  Plumbum  Oxydatum, 
Plumbi  Oxidum  Semlvltreum  ;  Oxide  (proto)  de  Plomb 
fondu.  Litharge,  Fr.  Cod.;  Protoxide  de  Plomb,  Fr. ; 
Blelglatte,  Bleloxyd,  O.;  Lttarglrio,  It.,  Bp. 

When  lead  oxide  is  rendered  semi-crystalline 
by  incomplete  fusion  it  becomes  the  semi- 
vitrified  oxide,  or  lithanje.  Almost  all  the 
litharge  of  commerce  is  obtained,  as  a  secondary 
product,  in  the  process  for  extracting  silver 
from  argentiferous  galenas.  After  extracting 
the  argentiferous  lead  from  the  ore,  the  alloy 
is  placed  upon  an  oval  slightly  concave  dish, 
about  three  feet  long  and  twenty  inches  wide, 
called  a  teat,  made  by  beating  pulverized  bone 
ash,  formed  into  a  paste  with  water,  into  a 
mould,  the  sides  of  which  consist  of  an  ellip- 
tical band  of  iron,  and  the  bottom  of  strips 
of  sheet  iron,  placed  at  short  distances  apart. 
The  test  is  of  such  a  size  as  exactly  to  fit  an 
opening  in  the  floor  of  a  reverberatory  fur- 
nace, where  it  is  placed  and  adjusted  to  the 
level  of  the  floor.  On  one  side  of  the  test 
the  fireplace  is  situated,  and  exactly  opposite, 
the  chimney,  while  at  one  extremity  of  it  the 
pipe  of  a  strong  bellows  is  placed,  and  at  the 
other  a  vertical  hole  is  made,  communicating 
with  a  gutter  leading  from  the  test.  The  fur- 
nace is  now  lighted,  and  shortly  afterwards 
the  bellows  are  put  in  motion.  The  lead  fuses 
and  combines  with  oxygen,  and  the  resulting 
oxide,  melting  also,  forms  a  stratum  which 
floats  on  the  surface,  and  which  is  driven  by 
the  blast  of  the  bellows  along  the  gutter  and 
through  the  vertical  hole  into  a  receiver  below, 
where,  upon  solidifying,  it  crystallizes  in  small 
scales,  which  form  the  litharge.  In  proportion 
as  the  lead  is  oxidized  and  blown  off  the  test, 
fresh  portions  are  added  so  as  to  keep  it  always 
sufficiently  full.  The  process  is  continued  for 
eight  or  ten  days,  after  which  no  more  lead 
is  added.  The  operation  is  now  confined  to 
the  metal  remaining  on  the  test,  and,  the  oxida- 
tion proceeding,  a  period  at  last  arrives  when 
the  whole  of  the  lead  has  been  blown  off  as 
litharge,  and  the  silver,  known  to  be  pure  by  its 
brilliant  appearance  in  the  fused  state,  alone 
remains.     This  is  then  removed,  and  the  pro- 
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cess  repeated  on  a  fresh  portion  of  argentif- 
erous lead.  The  yellow  amorphous  lead  oxide 
as  a  paint  color  is  known  as  massicot,  and  is 
prepared  by  careful  heating  of  lead  carbonate 
or  nitrate  to  a  point  short  of  the  fusion  of 
the  resulting  oxide. 

Properties. — It  is  officially  described  as  "  a 
heavy,  yellowish  or  reddish-yellow  powder  or 
minute  scales,  without  odor  or  taste.  On  ex- 
posure to  the  air  it  slowly  absorbs  moisture 
and  carbon  dioxide.  Almost  insoluble  in  water, 
to  which  it,  however,  imparts  a  faintly  alka- 
line reaction;  insoluble  in  alcohol,  but  soluble 
in  acetic  or  diluted  nitric  acid,  and  in  warm 
solutions  of  the  fixed  alkali  hydroxides.  When 
heated,  the  Oxide  assumes  a  brownish-red  color, 
becoming  yellow  again  on  cooling;  it  fuses  at  a 
red  heat.  When  heated  in  contact  with  char- 
coal, it  is  reduced  to  metallic  lead.  Lead  Oxide 
should  be  soluble  in  diluted  nitric  acid,  with  but 
little  effervescence  (limit  of  carbonate),  and 
without  the  development  of  the  odor  of  nitrous 
acid  (absence  of  lead),  leaving  not  more  than  a 
trifling  residue  (limit  of  silicates,  barium  sul- 
phate, etc.).  The  solution  in  diluted  nitric 
acid,  which  should  be  colorless,  when  nearly 
neutralized  by  ammonia  water  yields  with  hy- 
drogen sulphide  T.S.  a  black  precipitate,  with 
potassium  iodide  T.S.  a  yellow  one,  and  with 
diluted  sulphuric  acid  a  white  precipitate,  the 
latter  two  being  soluble  in  a  strong  solution  of 
sodium  hydroxide.  If  from  the  solution  in 
diluted  nitric  acid  the  lead  be  precipitated  by 
sulphuric  acid,  the  filtrate,  after  the  addition  of 
an  excess  of  ammonia  water,  should  not  assume 
more  than  a  slight  bluish  tint  (limit  of  copper), 
nor  yield  more  than  traces  of  a  reddish-brown 
precipitate  (limit  of  iron).  If  5  Gm.  of  the 
Oxide  contained  in  a  small  flask  be  shaken 
with  5  Cc.  of  water,  then  20  Cc.  of  acetic  acid 
added,  and  the  mixture  boiled  for  a  few  min- 
utes and  filtered,  the  insoluble  residue,  when  well 
washed  and  dried,  should  not  weigh  more  than 
0.2  Gm.  (absence  of  more  than  4  percent,  of 
insoluble  impurities).  If,  to  the  mixed  filtrate 
and  washings  obtained  in  the  last  test,  hydro- 
chloric acid  be  added  until  no  further  precipitate 
be  produced,  the  remainder  of  the  lead  removed 
from  the  filtrate  by  hydrogen  sulphide,  and  the 
liquid  filtered,  the  second  filtrate,  upon  evapo- 
ration to  dryness,  should  not  yield  a  residue 
weighing  more  than  0.050  Gm.  (limit  of  soluble 
impurities).  When  strongly  heated  in  a  porce- 
lain crucible,  the  Oxide  should  not  lose  more 
than  4  percent,  of  its  weight  (limit  of  car- 
bonate and  of  moisture)."  U.  S.  "Heavy 
scales  of  a  pale  yellowish-red  color,  completely 
soluble  in  diluted  nitric  acid  and  in  acetic  acid. 
It  gives  the  reactions  of  lead,  but  should  yield 
no  characteristic  reaction  with  the  tests  for 
copper,  iron,  or  carbonates."  Br.  It  slowly 
attracts  carbon  dioxide  from  the  air,  and  con- 
tains more  of  this  acid  the  longer  it  has  been 
exposed.  It  is  on  this  account  that  it  com- 
monly effervesces  slightly  with  the  diluted  acids. 
It  has  the  property  of  decolorizing  wines,  when 


agitated  with  them.  When  heated  with  the 
fats  and  oils,  in  connection  with  water,  it 
saponifies  them.  (See  Emplastrum  Plumbi.) 
Heated  with  charcoal,  it  is  reduced  to  the 
metallic  state.  In  diluted  nitric  acid  it  should 
be  almost  entirely  soluble;  and  the  solution  is 
affected  by  potassium  hydroxide  in  the  same 
manner  as  that  of  the  carbonate.  (See  Plumbi 
Carbonas.)  As  it  occurs  in  commerce,  it 
usually  contains  iron,  copper,  and  a  little  silver 
and  silica.  It  may  be  purified  from  iron  and 
copper  by  digestion  in  diluted  sulphuric  acid. 
The  English  litharge  is  most  esteemed,  that 
from  Germany  being  generally  contaminated 
with  iron  and  copper.  In  choosing  litharge, 
samples  should  be  selected  which  are  free  from 
copper  and  from  fragments  of  vegetable  mat- 
ter. Copper  is  detected  if  upon  adding  potas- 
sium ferrocyanide  to  a  nitric  acid  solution  of 
the  Litharge  a  brown  instead  of  a  white  pre- 
cipitate is  produced.  Two  varieties  of  litharge 
are  distinguished  in  commerce,  named  from  their 
color,  and  dependent  on  differences  in  the  pro- 
cess employed.  Sometimes  it  has  a  pale  yellow 
color  and  silvery  appearance,  and  is  then  de- 
nominated silver  litharge  or  yellow  litharge; 
at  other  times  it  is  of  a  red  color,  and  is 
known  under  the  name  of  gold  litharge  or  red 
litharge.  The  latter  was  supposed  to  owe  its 
color  to  the  presence  of  a  portion  of  red  lead, 
but  Leblanc  has  shown  that  the  two  varieties 
of  litharge  differ  in  color,  structure,  and  den- 
sity only,  and  not  in  chemical  composition.  In 
this  respect  litharge  is  essentially  identical  with 
lead  oxide.  (See  Plumbum.)  The  carbon  di- 
oxide which  it  contains  is  variable,  but  its 
average  amount  is  about  4  per  cent.  Lead 
peroxide  and  red  lead  in  litharge  may  be  de- 
tected by  heating  it  in  a  test  tube  with  sodium 
chloride  and  potassium  bisulphate  and  intro- 
ducing a  slip  of  paper  colored  blue  by  indigo. 
If  either  of  these  oxides  be  present,  the  paper 
will  be  bleached  by  the  chlorine  evolved. 

Uses. — Litharge  is  never  used  internally,  but 
is  employed  in  several  pharmaceutical  oper- 
ations, and  forms  an  ingredient  in  various 
external  applications,  used  for  abating  inflam- 
mation, and  for  other  purposes.  In  the  arts 
it  is  employed  in  the  glazing  of  pottery,  in 
painting  to  render  oils  drying,  and  as  an 
ingredient  in  flint  glass. 

Off.  Prep. — Emplastrum  Plumbi,  Br.;  Glyc- 
erinum  Plumbi  Subacetatis,  Br.;  Liquor  Plumbi 
Subacetatis,  U.  S.    (Br.). 

PLUMBUM. 

LEAD 

( plurnHbum ) 
Pb  =  205.35 

Plomb.  Fr.;  Blei,  O.;  Lood,  Dutch;  Plombo,  It.; 
Plomo,  Sp. 

Lead  is  not  official  in  its  metallic  state,  but 
enters  into  a  number  of  important  medicinal 
preparations.     It  occurs  in  nature  as  an  oxide, 
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as  a  sulphide  called  galena,  and  in  saline  com- 
binations, forming  the  native  lead  sulphate, 
phosphate,  carbonate,  chromate,  molybdate, 
tungstate,  and  arsenate.  The  oxide  is  rare,  but 
galena  is  exceedingly  abundant,  and  is  the 
ore  from  which  nearly  all  the  lead  of  commerce 
is  extracted.  The  extraction  is  effected  either 
by  melting  the  ore  in  contact  with  charcoal,  or, 
in  the  case  of  pure  galenas,  by  what  is  termed 
the  air  reduction  process.  In  this  case  the 
galena  is  first  roasted,  when  it  is  in  part 
changed  into  oxide,  PbO,  and  sulphate,  PbSCU. 
The  doors  of  the  furnace  are  then  closed,  and 
the  unchanged  sulphide  reacts  with  both  the 
oxide  and  the  sulphate  as  follows: 

2PbO  +  PbS  =  3Pb  +  SOa 

PbS04  +  PbS  =  2Pb  +  2SOa 
whereby  all  the  lead  is  obtained  in  the  metallic 
state.  Lead  is  also  successfully  obtained  by 
electrolysis  directly  from  the  galena.  This  is 
reduced  at  the  cathode  of  an  electrolytic  cell, 
while  hydrogen  sulphide  is  formed  at  the  same 
time  and  may  be  collected  or  burned  to  form 
sulphur  dioxide,  which  is  then  utilized.  The 
process  is  now  in  operation  at  Niagara  Falls. 
The  richest  and  most  extensive  mines  of  galena 
are  found  in  this  country.  The  non-argentif- 
erous  lead  region  of  the  United  States  ex- 
tends in  length  l'rom  Wisconsin  in  the  north 
to  the  Red  River  of  Arkansas  in  the  south, 
and  in  breadth  about  one  hundred  and  fifty 
miles,  being  chiefly  in  the  Slate  of  Missouri, 
while  Utah,  Idaho,  Montana,  and  Colorado  fur- 
nish argentiferous  galena.  The  production  of 
lead  in  the  United  States  for  the  vear  1903 
was  352,848  tons,  of  which  292£74  tone  were 
from  domestic  ores;  in  1904,  344,7."),")  tons  of 
which  318,679  tons  were  from  domestic  ores. 
Over  two-thirds  from  domestic  ores  was  desil- 
verized, and  the  remainder  non-argentiferous. 

Properties. — Lead  is  a  soft,  bluish-gray,  and 
very  malleable  metal,  presenting  a  bright 
surface  when  newly  melted  or  cut.  It  has  a 
perceptible  taste,  and  a  peculiar  odor  when 
rubbed.  It  undergoes  but  little  change  in  the 
air,  but  is  acted  on  by  the  combined  influence 
of  air  and  rain  water,  which  gives  rise  to  a 
hydrate,  which  is  afterwards  changed,  in  part, 
into  carbonate,  by  absorbing  carbon  dioxide 
from  the  atmosphere,  and  if  in  water,  the  car- 
bonate is  imparted  to  it  in  the  state  of  bicar- 
bonate, which  dissolves  and  renders  the  liquid 
poisonous.  This  chemical  effect  on  the  metal 
is  greater  in  proportion  as  the  water  is  purer. 
Aqueous  vapor  passed  through  leaden  pipes 
has  a  similar  corroding  effect,  which  is  greater 
as  the  lead  is  purer.  (A.  J.  P.,  1863,  p.  507.) 
Spring  and  river  water  act  on  lead  differently, 
the  lead  becoming  slowly  oxidized,  and  covering 
itself  with  a  black  coating  of  suboxide,  which 
adheres  strongly  to  the  metal,  and  thus  in 
some  measure  protects  the  water.  (Langlois, 
17.  P.  C,  4e  ser.,  ii.  29.)  Stalmann  has  satisfied 
himself,  by  experiment,  that  an  extremely 
minute  quantity  of  ammonia  or  of  nitric  acid 
will  very  much  promote  the  action   of  water 


upon  lead, — a  millionth  of  ammonia  being  suffi- 
cient for  the  purpose.  (Ibid.,  iv.  467.)  Metallic 
lead  seems  to  be  liable  to  the  attacks  of  cer- 
tain insects,  which  bore  into  and  sometimes 
through  it,  not  using  it  as  food,  but  appar- 
ently in  search  of  secure  places  of  retreat  for 
future  development.  A  knowledge  of  this  fact 
may  sometimes  be  important.  (A.  J.  P.,  Jan. 
1865,  p.  72.)  Its  sp.  gr.  is  11.4,  melting  point 
334°  C.  (633.2°  F.),  and  atomic  weight  205.35. 
Exposed  to  a  stream  of  oxygen  on  ignited 
charcoal,  it  burns  with  a  blue  flame  throwing 
off  dense  yellow  fumes.  The  best  solvent  of 
lead  is  nitric  acid,  but  the  presence  of  sul- 
phuric acid  destroys,  and  that  of  hydrochloric 
acid  lessens,  its  solvent  power,  on  account 
of  the  insolubility  of  the  lead  sulphate  and 
chloride.  Lead  forms  a  suboxide,  PbaO,  a 
monoxide,  PbO,  a  sesquioxide,  PbaOa,  a  di- 
oxide, PbOa,  and  a  compound  of  the  monoxide 
and  the  dioxide,  which  has  a  varying  composi- 
tion, but  is  usually  Pb304.  The  monoxide, 
called  in  commerce  massicot,  or  litharge,  may 
be  obtained  by  calcining,  in  a  platinum  crucible, 
lead  subnitrate,  formed  by  precipitating  a  solu- 
tion of  the  nitrate  by  ammonia. 

On  a  large  scale  it  is  made  by  exposing  melted 
lead  to  the  action  of  tho  air.  Its  surface  be- 
comes encrusted  with  a  gray  pellicle,  which, 
being  scraped  off,  is  quickly  succeeded  by  an- 
other; and  the  whole  of  the  metal,  being  in 
this  way  successively  presented  to  the  air, 
becomes  converted  into  a  greenish-gray  powder, 
-ting  of  monoxide  and  metallic  lead. 
This,  on  exposure  to  a  moderate  heat,  absorbs 
more  oxygen,  and  is  converted  wholly  into 
monoxide.  This  oxide  has  a  yellowish  color,  and 
is  the  only  oxide  capable  of  forming  salts  with 
the  acids.  It  consists  of  one  atom  of  lead 
and  one  of  oxygen.  Litharge  is  very  much 
used  in  pharmacy,  and  is  official  in  all  the 
Pharmacopoeias.  (See  Plumbi  Oxidum.)  The 
sesquioxide,  discovered  by  Winckelblech,  is  un- 
important. The  dioxide,  called  also  puce  oxide, 
from  its  flea-brown  color,  may  be  obtained  by 
treating  red  lead  with  nitric  acid.  The  acid 
takes  up  the  monoxide  and  leaves  the  dioxide, 
which  may  be  purified  by  washing  with  boiling 
water.  A  more  productive  process  is  to  pre- 
cipitate four  parts  of  lead  acetate  by  three  of 
sodium  carbonate,  and  then  to  pass  into  the 
thin  pasty  mass  of  lead  carbonate  a  stream 
of  chlorine,  which  converts  the  monoxide  of 
the  carbonate  into  the  brown  dioxide.  (F. 
Wohler.)  Solution  of  chlorinated  soda  may 
be  conveniently  employed  to  furnish  the  neces- 
sary chlorine.  Lead  dioxide  is  a  tasteless 
powder,  of  a  dark  brown  color.  When  heated 
to  redness  it  loses  half  its  oxygen  and  becomes 
monoxide.  It  consists  of  one  atom  of  lead  and 
two  atoms  of  oxygen.  The  red  oxide,  Pba04, 
called  in  commerce  minium,  or  red  lead,  is 
described  under  another  head.  (See  Plumbi 
Oxidum  Rubrum.)  Lead  combines  with  iodine, 
forming  the  official  lead  iodide.  The  acetate 
and  nitrate  are  also  official. 
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The  best  tests  of  lead  are  hydrogen  sul- 
phide and  a  solution  of  potassium  iodide.  The 
former  produces  a  black  precipitate  of  lead 
sulphide,  the  latter  a  yellow  one  of  lead 
iodide. 

Uses. — In  concentrated  form  and  sufficient 
amount  the  soluble  preparations  of  lead  are 
violent  irritant  poisons,  producing  burning  in 
the  oesophagus  and  stomach,  soon  involving  the 
whole  abdominal  cavity,  followed  by  vomiting 
and  sometimes  by  purging,  or  more  rarely  by 
constipation.  The  insoluble  preparations  of  lead 
are  incapable  of  acting  as  acute  irritant  poisons, 
but  are  the  common  causes  of  subacute 
and  chronic  lead  poisoning.  The  subacute 
form  of  the  poisoning,  the  so-called  colica 
pictonum,  is  very  common  among  painters, 
makers  of  white  lead,  and  other  artisans 
who  work  in  the  metal.  It  is,  however,  also 
frequently  seen  in  other  persons,  into  whom 
the  lead  finds  entrance  in  almost  innumerable 
ways,  especially  with  drinking  water  and  food. 
Colica  pictonum  usually  begins  with  dyspeptic 
symptoms  and  obstinate  constipation,  asso- 
ciated with  violent  pain  of  a  twisting  character, 
which  seems  to  centre  round  the  umbilicus; 
the  abdominal  walls  are  spasmodically  re- 
tracted, and  there  is  even  early  malaise,  las- 
situde, depression  of  spirits,  and  failure  of 
the  general  health.  The  stools  are  whitish  and 
scanty.  A  characteristic  symptom  is  a  blue 
line  situated  upon  the  margin  of  the  gums 
where  they  join  the  teeth,  due  to  the  deposit 
of  the  lead  sulphide.  This  blue  line  is  usually 
present  in  all  forms  of  subacute  and  chronic 
lead  poisoning,  and  is  pathognomonic.  It  may, 
however,  be  absent  even  in  the  most  severe 
cases. 

The  symptoms  of  chronic  lead  poisoning  may 
conform  to  the  regular  type  or  may  be  most 
bizarre.  They  are  frequently,  but  not  always, 
preceded  by  colica  pictonum.  The  most  char- 
acteristic phenomenon  is  the  double  wrist-drop, 
which  is  due  to  a  paralysis  of  the  extensors 
of  the  forearm,  and  is  associated  with  wasting 
and  degenerative  changes  in  the  diseased  mus- 
cles. If  these  symptoms  progress,  failure  of 
strength  and  anaemia  gradually  develop,  the 
extensors  of  the  leg  become  affected,  irregular, 
localized,  or  wide-spread  tracts  of  anaethesia 
appear,  and  neuralgic  pains  occur  in  various 
parts  of  the  body;  little  by  little  the  whole 
muscular  system  becomes  involved,  emaciation 
progresses,  anaemia  becomes  extreme,  and 
death  in  a  condition  of  cachexia  ensues.  Albu- 
minuria is  not  a  rare  symptom  of  chronic  lead 
poisoning ;  it  may  be  due  simply  to  the  momen- 
tary irritation  of  the  kidney,  or  may  be  the 
result  of  degenerative  changes  which  end  in 
complete  destruction  of  the  secreting  struc- 
ture, with  final  contraction  of  the  organ.  As 
the  result  either  of  primary  changes  in  the  renal 
organs  or  of  a  direct  action  of  the  lead  upon 
the  cerebral  tissue,  epileptic  convulsions  may 
occur  at  long  intervals,  or  they  may  be  asso- 
ciated with  delirium,  coma,  or  other  evidences 
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of  cerebral  disturbance.  When  these  attacks 
are  secondary  to  kidney  disease  they  are 
uraemic;  in  saturnine  cerebritis,  furious  con- 
vulsions, coma,  and  wild  delirium  may  come 
on  suddenly,  and  may  prove  fatal  in  a  very 
few  hours. 

Another  irregular  form  of  lead  poisoning  is 
that  in  which  the  symptoms  exactly  resemble 
those  of  gout ;  swelling  of  the  joints,  with  pain, 
excessive  tenderness,  and  even  secondary  de- 
generation of  the  arteries,  similar  to  that  which 
occurs  in  chronic  gout,  may  make  the  likeness 
complete.  Saturnine  amaurosis,  due  to  atrophy 
of  the  optic  nerve,  is  a  rare  form  of  plumbism. 
A  variety  of  lead  poisoning  rarely  spoken  of 
in  books,  of  which  H.  C.  Wood  has  seen  a 
number  of  instances,  is  that  in  which  the 
symptoms  closely  resemble  those  of  acute  polio- 
myelitis; wide-spread  paralysis  scattered  in  dif- 
ferent groups  of  muscles,  with  wasting  and 
change  in  the  electrical  reactions  of  the  affected 
parts,  may  very  closely  simulate  the  ordinary 
form  of  spinal  disease,  but  almost  invariably 
the  true  nature  of  the  attack  may  be  recognized 
by  noticing  that  the  bladder  and  the  rectum  are 
affected,  and  not  rarely  the  occurrence  of  vio- 
lent neuralgic  pain  points  still  more  definitely 
to  a  saturnine  origin. 

The  symptoms  of  lead  poisoning  may  also 
take  the  form  of  simple  progressive  anaemia, 
with  failure  of  health  and  obscure  nervous 
phenomena,  such  as  apparently  causeless  neu- 
ralgic pains,  wide-spread  formications,  insom- 
nia, etc.  The  diagnosis  of  the  true  nature  of 
an  attack  of  lead  poisoning  is  of  the  utmost 
importance.  In  most  cases  it  is  to  be  readily 
made  by  noticing  the  blue  line  on  the  gums. 
When  this  is  absent  it  is  essential  that  the  urine 
be    examined    chemically    for    lead.1      As    the 

1  The  most  delicate  method  of  testing  urine  for 
lead  is  that  devised  by  Lehmann  as  modified  by  John 
Marshall.  Concentrated  hydrochloric  acid  is  added  to 
the  urine  in  the  proportion  of  10  Cc.  to  100  Cc.  To 
the  boiling  mixture  are  added  from  time  to  time 
small  portions  (0.2  Gm.)  of  potassium  chlorate  until 
the  liquid  is  of  a  pale  straw-color  and  the  odor  of 
chlorine  strongly  perceptible.  The  heating  is  then 
continued  without  further  addition  of  potassium 
chlorate  until  the  chlorine  odor  disappears.  On  cool- 
ing, the  liquid  is  filtered  and  the  filtrate  diluted 
with  water  until  its  volume  equals  the  original 
volume  employed.  The  filtrate  is  then  placed  in  a 
glass  tube  of  about  3.5  Cm.  diameter,  the  end  of 
the  tube  being  covered  with  parchment  paper 
fastened  with  twine.  (A  new  piece  of  parchment 
paper  should  be  used  in  each  analysis,  and  care  be 
taken  to  see  that  it  and  the  twine  as  well  as  the 
other  reagents  used  are  free  from  lead.)  A  glass 
tripod  on  which  there  is  a  piece  of  platinum  foil 
about  2.5  Cm.  square  attached  to  a  platinum  wire  is 
placed  in  a  glass  vessel  containing  distilled  water 
very  slightly  acidulated  with  chemically  pure  sul- 
phuric acid,  the  liquid  covering  the  platinum  foil. 
The  parchment  tube  containing  the  urine  to  be  ex- 
amined is  then  set  on  the  foil  on  the  tripod,  the 
parchment  covered  end  being  placed  directly  over 
the  foil.  Another  piece  of  platinum  foil,  purposely 
cut  round  so  as  nearly  to  equal  the  calibre  of  the 
parchment  covered  tube,  attached  at  the  centre  to  a 
wire  (which  wire,  for  the  purpose  of  insulation, 
passes  through  a  glass  tube  about  twenty-five  centi- 
meters in  length,  and  sealed  at  both  ends),  is  put 
into  the  urine,  so  that  the  platinum  foil  in  the  tube, 
serving  as  a  negative  pole,  should  lie  on  the  parch- 
ment paper  as  nearly  as  possible  over  the  positive 
platinum  pole,  which  is  under  the  parchment  paper 
on  the  glass  tripod.  The  wires  are  connected  with 
a  battery  consisting  of  three  Grove  cells.     The  cur- 
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elimination  takes  place  irregularly  and  is  much 
favored  by  the  internal  administration  of  potas- 
sium iodide,  that  salt  should  always  be  given 
for  a  few  days  before  the  examination  of  the 
urine. 

The  treatment  of  cases  of  acute  lead  poi- 
soning consists  in  the  administration  of  alka- 
line carbonates,  soap,  soluble  sulphates,  sodium 
chloride,  or  other  antidote,  and  in  washing  out 
the  stomach  with  large  draughts  of  water,  the 
exhibition  of  castor  oil  or  other  non-irritating 
laxative  if  it  be  thought  advisable  to  clean  out 
the  intestines,  and  the  employment  of  opium, 
counter-irritation,  and  the  other  means  habitu- 
ally used  against  toxic  gastro-enteritis.  In  the 
treatment  of  subacute  and  chronic  lead  poison- 
ing the  efforts  are  to  be  directed  first  to  com- 
bating the  symptoms,  secondly  to  aiding  in 
the    entire    elimination    of   the    lead.      George 

B.  Wood  was  accustomed  to  consider  alum  as 
almost  a  specific  remedy  for  the  relief  of  paint- 
er's colic,  in  which  disease  it  is  also  essential 
to  employ  opium  for  the  relief  of  pain,  and  lax- 
atives to  overcome  the  constipation;  with  these 
latter  should  always  be  given  extract  of  bella- 
donna in  full  dose,  to  aid  in  the  relaxation  of 
the  intestinal  spasm.  Magnesium  sulphate  is 
probably  the  best  purgative.  In  chronic  lead 
poisoning  the  paralysis  is  to  be  combated  by 
hygienic  means,  massage,  and  electricity,  pre- 
cisely as  when  it  arises  from  other  causes.    H. 

C.  Wood  has  seen  in  that  form  of  lead  poison- 
ing which  resembles  poliomyelitis  the  immediate 
arrest  of  progressive  symptoms  by  the  use  of 
doses  of  strychnine  continually  increased  until 
the  evidences  of  physiological  action  were  ob- 
tained. For  the  purpose  of  eliminating  lead 
from  the  system  potassium  iodide  should  be  ad- 
ministered continuously  for  weeks  and  months 
in  such  doses  as  the  stomach  will  bear.  Warm 
sulphur  baths  are  also  useful.1  Lead  has  been 
found  in  almost  all  the  tissues  of  the  body 
in  fatal  cases  of  poisoning. 

In  moderate  dose,  or  in  not  too  concentrated 
solution    or   amount,    the   soluble    preparations 

rent  is  kept  up  from  one  to  six  hours,  according  to 
the  quantity  of  lead  in  the  solution.  A  dark-gray 
or  black  deposit  on  the  electrode  in  the  urine  in- 
dicates the  probable  presence  of  lead.  The  electrode 
upon  which  the  deposition  occurs  Is  taken  out  of  the 
urine  without  interrupting  the  electrical  current,  and 
washed  by  gently  dipping  it  several  times  in  distilled 
water.  The  foil  is  then  placed  in  a  small  beaker, 
covered  with  nitric  acid,  and,  after  warming  five  or 
ten  minutes  on  a  water  bath,  taken  out,  washed  with 
distilled  water,  and  the  wash  water  collected  in  the 
beaker  containing  the  nitric  acid.  The  nitric  acid 
solution  is  evaporated  to  dryness,  and  the  residue 
dissolved  with  a  few  drops  of  dilute  potassium  hy- 
droxide solution,  and  then  slightly  acidulated  with 
acetic  acid.  The  solution  thus  prepared  is  tested  for 
lead  by  the  well  known  reagents,  hydrogen  sulphide, 
potassium   iodide,   or  diluted   sulphuric   acid. 

1  Warm  sulphuretted  baths  may  be  provided  by 
dissolving  four  ounces  of  potassium  sulphide  In  thirty 
gallons  of  water,  in  a  wooden  tub.  These  baths 
cause  discoloration  of  the  skin,  from  the  formation 
of  lead  sulphide,  and  should  be  repeated  every  few 
days,  until  this  effect  ceases  to  be  produced.  After 
each  bath  the  patient  should  be  well  washed  with 
soap  and  water  with  the  aid  of  a  flesh  brush,  in 
order  to  remove  the  discoloration.  By  proceeding  in 
this  way,  the  lead  on  the  skin,  or  in  its  pores,  is 
rendered  insoluble  and  inert,  and  at  the  same  time 
removed. 


of  lead  act  as  sedative  astringents.  When 
locally  applied  they  contract  relaxed  vessels 
or  tissues.  When  taken  internally  they  check 
secretion  in  the  alimentary'  canal, — according 
to  the  views  of  the  older  therapeutists,  reducing 
the  action  of  the  heart  and  of  the  arteries, 
and  restraining  secretions  generally.  The  in- 
soluble preparations  of  lead  differ  therapeu- 
tically from  the  soluble  preparations,  in  being 
free  from  irritant  properties  and  acting  only  as 
feeble  astringent  sedatives.  The  preparations 
of  lead  are  at  present  chiefly  used  as  local 
applications. 

Orfila  has  determined,  by  experiments  on 
dogs,  the  appearance  exhibited  by  the  mucous 
membrane  of  the  stomach  after  the  use  of 
small  doses  of  the  salts  of  lead.  After  the 
action  of  such  doses  for  two  hours,  dull  white 
points  are  visible  on  the  membrane,  sometimes 
in  rows  and  sometimes  disseminated,  and  evi- 
dently consisting  of  the  metal,  united  with 
the  organic  tissue.  If  the  animal  be  allowed 
to  live  for  four  days,  the  same  spots  may  be 
seen  with  a  microscope;  and  if  hydrogen  sul- 
phide be  applied  to  the  surface,  they  are  in- 
stantly blackened.   (A.  G.  M.,  3e  ser.,  iv.  244.) 

PODOPHYLLUM.  U.  S.   (Br.) 

PODOPHYLLUM  [May-Apple.  Mandrake  Root] 

(pod-g-phyl'lum) 

"  The  dried  rhizome  of  Podophyllum  peltatum 
Linne  (Fun.  Berberidacece)."  U.  S.  "The 
dried  rhizome  and  roots  of  Podophyllum  pel- 
tatum, Linn."  Br. 

Podophylli  Khlzoma,  Iir.  ;  Podophyllum  Root,  Wild 
Mandruk*-,  Devil's  Apple,  Umbrella  Plant,  Vegetable 
Calomel  ;  Rhizome  <lc  Podophyllum,  Fr.  Cod.  ;  Fuss- 
blattwurzel,  O. ;  Podoflllo,  It.;  I'odofllo  (Illzoma 
de).  Sp. 

For  Podophylli  Indica  Rhizoma  Br.  Add.  and 
its  preparations  see  Part  II. 

Podophyllum  peltatum,  L.,  Sp.  PL  (1753) 
505;  Will'd.,  Sp,  Plant,  ii.  1141;  Barton,  Med. 
Bot.  ii.  9;  Carson,  Illust.  of  Med.  Bot.,  i.  18, 
pi.  11;  B.  dt  T.  17. — The  may-apple,  some- 
times also  called  mandrake,  is  an  indigenous 
herbaceous  plant.  The  rhizome  is  perennial, 
creeping,  usually  several  feet  in  length,  about 
one-quarter  of  an  inch  thick,  brown  externally, 
smooth,  jointed,  and  furnished  with  roots  at 
the  joints.  The  stem  is  about  a  foot  high, 
erect,  round,  smooth.  The  basal  leaves  are 
centrally  peltate,  with  six  or  seven  wedge- 
shaped  lobes,  irregularly  incised  at  the  ex- 
tremity, yellowish  green  on  their  upper  sur- 
face, paler  and  slightly  pubescent  beneath.  The 
flower-bearing  stems  bear  from  one  to  three 
similar  leaves.  The  flower  is  nodding,  and 
appears  between  two  leaves  at  the  apex  of  the 
stem  or  at  the  base  of  the  upper  leaf  when 
three  leaves  are  present.  The  calyx  is  com- 
posed of  three  oval,  obtuse,  concave,  deciduous 
sepals.  The  corolla  has  from  six  to  nine  white, 
fragrant  petals,  which  are  obovate,  obtuse,  con- 
cave, with  delicate  transparent  veins.    The  sta- 
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mens  are  from  thirteen  to  twenty,  shorter  than 
the  petals,  with  oblong,  yellow  anthers,  of  twice 
the  length  of  the  filaments.  The  stigma  is 
sessile,  and  rendered  irregular  on  its  surface 
by  numerous  folds  or  convolutions.  The  fruit 
is  a  large  oval  berry,  crowned  with  the  persist- 
ent stigma,  and  containing  a  sweetish  fleshy 
pulp,  in  which  about  twelve  ovate  seeds  are 
embedded.  It  is,  when  ripe,  of  a  lemon-yellow 
color,  diversified  by  round  brownish  spots.  Two 
species  of  the  genus  Podophyllum  are  known  as 
growing  in  China  while  Podophyllum  Emodi, 
which  inhabits  the  interior  ranges  of  the  Him- 
alayas and  is  very  abundant  in  Cashmere,  is 
recognized  in  the  Br.  Add.    (See  Part  II.) 

The  plant  has  been  found  on  Mount  Toga- 
kushi,  in  Japan,  and  is  extensively  diffused 
through  the  United  States,  growing  luxuriantly 
in  moist  shady  woods  and  in  low  marshy 
grounds.  It  is  propagated  by  its  creeping 
rhizome,  and  is  often  found  in  large  patches. 
The  flowers  appear  about  the  end  of  May  and 
the  beginning  of  June,  and  the  fruit  ripens  in 
the  latter  part  of  September.  The  leaves  are 
said  to  be  poisonous.  The  fruit  has  a  subacid, 
sweetish,  peculiar  taste,  agreeable  to  some 
palates,  and  may  be  eaten  freely  with  impunity. 
From  its  color  and  shape,  it  is  sometimes 
called  wild  lemon.  The  rhizome  is  the  official 
portion,  and  is  said  to  be  most  efficient  when 
collected  after  the  falling  of  the  leaves.  It 
shrinks  considerably  in  drying  For  a  paper  by 
Smyth  Ely  Jelliffe  on  the  histology  of  the  pow- 
dered rhizome  see  D.  C,  1899, 196. 

Properties. — The  dried  rhizome  is  much 
wrinkled  lengthwise,  is  yellowish  or  reddish 
brown  externally,  and  furnished  with  fibres  of  a 
similar  but  somewhat  paler  color.  It  was  deter- 
mined, by  an  experiment  of  Wm.  Saunders,  that 
these  fibres  contain  as  much  active  matter  as 
the  rhizome  itself.  The  fracture  is  short  and 
irregular,  and  the  internal  color  whitish.  The 
microscopic  examination  of  the  section  shows 
the  rhizome  to  be  composed  of  loose  parenchy- 
matous tissue,  with  sixteen  or  more  yellowish 
vascular  bundles  arranged  in  a  circle,  and  a 
cortical  layer  of  a  double  row  of  thick-walled 
yellowish  cells  surmounted  by  the  epidermis. 
It  is  officially  described  as  "  of  horizontal 
growth  and  variable  length,  subcylindrical, 
flattened  above,  sometimes  branched,  consist- 
ing of  joints  5  to  10  Cm.  long,  the  internodes 
2  to  8  Mm.  thick;  externally  pale  yellowish- 
brown  to  dark  brown,  nearly  smooth;  nodes 
annulate,  the  upper  surface  being  marked 
by  large  cup-shaped  scars,  the  lower  surface 
with  numerous  root-scars  or  remains  of  roots; 
fracture  short,  the  fractured  surface  mealy  or 
horny,  whitish  to  pale  brown,  with  a  circle 
of  small  wood-bundles,  and  a  large  pith ;  odor 
slight,  more  pronounced  and  characteristic  in 
the  powder;  taste  sweetish  and  disagreeably 
bitter  and  acrid."  U.  S.  The  powder  is  light 
yellowish  gray,  resembling  that  of  jalap.  The 
root  in  its  aggregate  state  is  nearly  inodorous, 
but  in  powder  has  a  sweetish  not  unpleasant 


odor.  The  taste  is  at  first  sweetish,  after- 
wards bitter,  nauseous,  and  slightly  acrid.  Both 
the  decoction  and  the  tincture  are  bitter,  but 
alcohol  is  said  to  be  the  best  solvent  of  the 
active  matter.  V.  Podwyssotzki  (Ph.  Z.  E., 
Bd.  xx.  777)  announced  the  active  principle 
to  be  solely  a  neutral  crystalline  principle, 
picropodophyllin.  This  principle  is  associated 
with  an  inactive  resin-acid,  picropodophyllic 
acid,  and  the  combination  of  the  two  he  named 
podophyllotoxin.  Picropodophyllin  is  in  color- 
less, silky,  extremely  delicate  needles,  very 
soluble  in  chloroform,  readily  soluble  in  95 
per  cent,  alcohol,  but  very  slightly  in  75  per 
cent,  alcohol.  It  is  soluble  in  ether,  and  crys- 
tallizes from  a  warm  saturated  solution  on 
cooling.  It  is  insoluble  in  water,  turpentine, 
or  benzin.  Podophyllotoxin  is  a  bitter,  white, 
resinous  powder,  soluble  in  weak  alcohol  and 
hot  water.  It  may  be  precipitated  from  its 
alcoholic  solution  by  water  in  large  quantity. 
(P.  J.,  1882,  1011.)  Podwyssotzki  also  ob- 
tained podophylloquercetin,  the  coloring  prin- 
ciple, which  is  closely  allied  to  quercetin  and 
is  the  cause  of  the  varying  color  of  resin  of 
podophyllum.  His  results  have  since  been  cor- 
rected and  supplemented  by  R.  Kiirsten  (A.  J. 
P.,  1891,  485),  who  has  obtained  the  several 
principles  in  a  purer  state.  The  results  of 
Kursten's  investigation  are  as  follows.  The 
podophyllotoxin  prepared  by  Podwyssotzki's 
method  was  not  constant  in  composition,  and 
its  melting  point  varied  from  100°  to  125°  C.J 
further,  the  podophyllic  acid  of  that  author 
is  composed  mainly  of  a  crystallizable,  active, 
but  very  impure  substance. 

Podophyllotoxin,  C23H24O9,  is  obtained  by 
extracting  the  coarsely  powdered  rhizome  with 
cold,  light  petroleum,  until  freed  from  fat; 
after  drying  in  the  air,  the  extraction  is  con- 
tinued with  chloroform,  until  the  liquid  comes 
away  almost  free  from  yellow  color.  As  it  is 
not  possible  to  work  with  alcohol-free  chloro- 
form, too  prolonged  extraction  with  chloroform 
would  yield  a  more  impure  extract.  The  chlo- 
roform extract  is  distilled  and  the  residue  is 
dried  over  a  not  too  warm  water  bath,  par- 
tially dissolved  in  benzene,  filtered,  and  the 
filtrate  allowed  to  remain  from  three  to  eight 
days,  when  a  brownish-yellow  mass  of  well- 
formed,  thick,  strongly  refractive  prisms  is 
produced,  which  is  purified  by  washing  with  a 
50  per  cent,  alcohol,  then  with  ether,  recrystal- 
lizing  first  from  boiling  benzene,  and  finally 
from  solution  in  hot  45  per  cent,  alcohol;  the 
compound  is  thus  obtained  in  long,  well-formed 
prisms. 

Podophyllotoxin,  when  oxidized  in  an  alka- 
line solution  in  the  cold  by  means  of  potas- 
sium permanganate,  yielded,  besides  a  little 
carbonic  anhydride  and  a  brown  amorphous 
substance,  principally  two  compounds,  the 
more  considerable  of  which  was  podophyllic 
acid,  obtained  as  well-formed,  colorless  crystals 
from  solution  in  a  mixture  of  benzene  and 
alcohol.     The  compound  is  without  action  on 
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animals.  It  melts  at  from  158°  to  160°  C. 
Its  aqueous  solution,  neutralized  with  aqueous 
potassium  hydroxide,  gives  no  precipitate  with 
geld,  calcium,  or  barium  chlorides ;  silver  nitrate 
gives  a  white  precipitate,  soluble  in  much 
water;  copper  acetate  gives  a  blue  precipitate. 
The  copper  salt  was  prepared  as  beautiful  light 
green  prisms  and  analyzed. 

Picropodophyllin  results  from  the  action  of 
alkalies  on  podophyllotoxin;  thus,  on  heating 
the  latter  with  aqueous  ammonia,  a  well-crys- 
tallized product  is  obtained,  which  at  first  was 
recrystallized  from  strong  alcohol;  but  this  was 
found  to  be  unnecessary,  as  the  melting  point, 
227°  C,  was  not  affected  by  it.  Picropodophyl- 
lin has  the  same  composition  as  podophyllo- 
toxin, but  they  differ  in  melting  point  and  in 
their  action  on  polarized  light, — the  former 
inactive,  the  latter  laevo-rotatorv;  the  former 
is  less  soluble  in  all  liquids  than  the  latter; 
the  latter  gives  Millon's  reaction,  the  former 
does  not.  By  oxidation  and  reduction  the  two 
compounds  yield  the  same  product. 

Dunstan  and  Henry  (Proc.  Chem.  Soc, 
March,  1898)  lind  that  the  constituents  of  the 
Indian  podophyllum  (Podophyllum  Kmodi)  and 
of  the  American  podophyllum  {Podophyllum 
peltatum)  are  identical.  The  chief  constituent 
is  the  podophyllotoxin  of  I'odw vssotzki  and 
Kiirsten,  which  is  a  neutral  substance  pos- 
sessing, according  to  Kiirsten  the  formula  (so 
Hi60e(OCH3)3  -f-  2II2O  and  crystallizing  in 
prisms  melting  at  94°  C.  It  is  strongly  lirvo- 
rotatory,  and  acts  as  a  powerful  purgative  and 
intestinal  irritant.  When  heated  with  alkalies, 
it  is  converted  by  hydration  into  the  salt  of  an 
unstable  gelatinous  acid,  podophyllic  add,  Ci» 
HisCh,  of  which  several  salts  were  obtained 
and  analyzed.  This  acid  very  readily  loses 
water,  and  furnishes  the  crystalline  picropodo- 
phyllin of  Podwyssotzki  and  Kiirsten.  which  is 
isomeric  with  podophyllotoxin.  It  passes  again 
into  podophyllic  acid  when  warmed  with  aque- 
ous alkalies.  It  melts  at  227°  C,  and  is 
optically  inactive.  Podophyllotoxin  and  picro- 
podophyllin furnish  identical  decomposition 
products;  when  oxidized  with  nitric  acid,  oxalic 
acid  is  the  principal  product;  when  fused  with 
alkalies,  orcinol  and  acetic  acid  are  produced. 
Both  substances  contain  three  methyl  groups 
and  no  hydroxyl.  It  is  likely  that  picropodo- 
phyllin is  the  lactone  of  podophyllic  acid. 
Picropodophyllin  is  therapeutically  inactive. 
The  yellow  coloring  matter  of  podophyllum, 
called  by  Podwyssotzki  podophylloquercetin,  is 
proved  by  the  authors  to  be  identical  with  quer- 
cetin,  the  yellow  coloring  matter  of  quercitron 
bark.  An  uncrystallizable  resin,  podophyllo- 
resin,  was  also  isolated  and  found  to  exert  a 
purgative  action.  A  fatty  oil  has  been  sep- 
arated from  the  rhizome  of  podophyllum  by 
Dohme  and  Engelhardt.  (See  Proc.  A.  Ph.  A., 
1904,  340.)  Gordin  and  Merrell  (Proc.  A.  Ph. 
A.,  1902,  343)  propose  to  judge  of  the  quality 
of  resin  of  podophyllum  by  an  assay  based  on 
the  percentage  of  crude  picropodophyllin  and 


the  following  requirements.  1.  Pure  podo- 
phyllin  must  be  completely  soluble  in  about 
twice  its  weight  of  cold  alcohol.  2.  It  should 
contain  about  64  per  cent,  ether-soluble  and 
about  74  per  cent,  chloroform-soluble  matter. 
3.  It  should  yield  about  22  per  cent,  crude 
picropodophyllin  when  assayed  by  the  method 
described  by  them. 

Manlius  Smith  recommended  that  the  resin 
should  be  prepared  by  forming  an  alcoholic 
tincture  of  the  root,  evaporating  the  tincture 
until  most  of  the  alcohol  is  driven  off,  and 
throwing  the  residue  into  water,  by  which 
the  resin  is  precipitated.  The  concentration 
should  not  be  carried  too  far,  as  otherwise  the 
resin  separates  in  clots,  which  cannot  be  easily 
washed.  According  to  Smith,  the  resin,  when 
pure,  is  white,  and  purges  actively.  It  has 
been  called  podophyllin  for  many  years.  (A. 
J.  P.,  xxiv.  30(3.  See  Resina  Podophylli.) 
The  proportion  of  resin  contained  in  the  root 
of  the  P.  peltatum  appears  to  vary  very  much, 
the  variation  possibly  depending  upon  the  sea- 
son of  the  vear  at  which  the  drug  has  been 
gathered.  John  Barclay  (P.  J.,  1903,  Feb.  164) 
obtained  a  percentage  of  1.6  to  3.86  per  cent. 
stating  that  these  figures  were  confirmed  by  the 
results  of  the  manufacturers  of  podophyllin  on 
1  Large  male,  but  J.  C.  Umney  states  that  in 
five  years  experience  working  with  batches  of 
1000  lbs.  the  rhizome  averaged  a  yield  of  6.6 
per  cent.  Both  observers  noticed  that  the 
Indian  rhizome  (P.  Emodi)  contains  a  much 
i  proportion  of  resin,  the  average  accord- 
ing to  Umney  being  11.4  per  cent.  How  far  the 
proportion  of  podophyllotoxin  varies  in  the  dif- 
ferent rhizomes  does  not  seem  to  have  been 
determined.  (See  B.  D.  Dott,  P.  J.,  1903,  Mar. 
480.) 

From  the  leaves  of  P.  peltatum  Thos.  J. 
Husbsild,  Jr.,  obtained  herherine  and  a  resin 
which  was  free  from  purgative  properties,  8 
prains  producing  no  other  effect  than  slight 
headache.    (A.  J.  P.,  1869.) 

B.  F.  Carter  {A.  J.  P.,  1886,  p.  449)  also 
examined  the  leaves.  He  found  tannin,  uncrys- 
tallized  sugar,  coloring  matter,  and  6  per  cent, 
of  resin.  This  latter  seems  to  be  of  two- 
fold character,  ether  dissolving  the  soft  resin, 
while  the  hard  resin  remains  behind.  The 
resin  has  a  bitter  taste  and  a  much  milder 
action  than  that  of  the  rhizome.  Fused  with 
potassium  hydroxide  a  small  amount  of  proto- 
catechuic  acid  seems  to  be  formed. 

Uses. — Podophyllum  is  a  slow  but  active 
and  certain  cathartic,  producing  copious  liquid 
discharges,  often  with  much  griping.  It  is 
generally  thought  by  the  profession  to  be  an 
efficient  cholagogue  and  the  experiments  of 
Rutherford  upon  dogs  aid  in  confirming  this 
belief.  It  is  much  employed  in  various  parts 
of  the  country  in  bilious  fevers  and  hepatic 
congestions,  and  as  a  general  cathartic.  In 
minute  doses,  frequently  repeated,  podophyl- 
lum has  been  thought  to  diminish  the  fre- 
quency of  the  pulse  and  to  relieve  cough,  and 
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for  these  effects  has  been  given  in  hcemoptysis 
and  catarrh,  but  this  employment  of  it  is  of 
doubtful  advantage.  In  overdoses  podophyllum 
acts  as  an  irritant  poison;  an  amount  esti- 
mated at  five  grains  of  the  resin  caused  death 
in  a  woman  sixty  years  old  {N.  Y.  M.  R., 
April,  1890) ;  the  symptoms  were  vomiting  and 
purging,  followed  some  hours  after  their  ces- 
sation by  coma,  full  soft  pulse,  slight  eleva- 
tion of  temperature,  and  haemoglobinuria. 

The  powdered  root  is  rarely  administered, 
although  the  U.  S.  P.  gives  the  dose  as  7£ 
grains  (0.5  Gm.) ;  the  official  resin  is  much 
used,  under  the  improper  name  of  podophyllin. 

Dose,  of  the  resin,  from  one-eighth  to  one- 
quarter  grain  (0.008  to  0.016  Gm.);  as  a  pur- 
gative, from  one-quarter  to  one-half  grain 
(0.016  to  0.032  Gm.). 

Off.  Prep. — Fluidextractum  Podophylli,  U.  8.; 
Resina  Podophylli,  U.  S.  (Br.);  Tinctura  Podo- 
phylli, Br.   (from  resin). 

POTASSA  SULPHURATA.  Br. 

SULPHURATED  POTASSA  [Liver  of  Sulphur] 

(po-tas'sg.  sul-phu-ra'ta ) 

"A  mixture  of  salts  of  potassium,  of  which 
the  chief  are  potassium  sulphides."   Br. 

Hepar  Sulphuris  ;  Potassii  Sulphuretum,  U.  S.  1870  ; 
Sulphuret  of  Potassium,  Sulphurated  Potash ;  Sulfure 
(tri)  de  Potassium  solide,  Fr.  Cod.;  Sulfure  de  Po- 
tasse,  Foie  de  Soufre,  Fr.;  Kalium  Sulfuratum, 
P.  O.;  Schwefelleber,  Kalischwefelleber,  O. ;  Sulfuro 
(tri)   potasico  hiposulntado,  gp. 

This  preparation  is  not  official  in  the  U.  S. 
P.  (8th  Rev.).  The  U.  S.  P.  1890  process  for 
its  production  is  as  follows :  "  Sublimed  Sul- 
phur, one  hundred  grammes  [or  3  ounces  av., 
231  grains] ;  Potassium  Carbonate,  dried,  two 
hundred  grammes  [or  7  ounces  av.,  24  grains]. 
Mix  the  powdered  and  dried  Potassium  Car- 
bonate thoroughly  with  the  Sublimed  Sulphur, 
and  gradually  heat  the  mixture,  in  a  covered 
crucible,  which  should  be  only  about  half  filled 
with  it,  until  the  mass  ceases  to  foam  and  is  in 
a  state  of  perfect  fusion.  Then  pour  the 
fused  mass  on  a  cold  marble  slab,  and,  after 
it  has  cooled,  break  it  into  pieces,  and  keep 
it  in  a  well-stoppered  bottle."    U.  S.  1890. 

"  Potassium  Carbonate,  in  powder,  10  ounces 
(Imperial)  or  100  grammes;  Sublimed  Sul- 
phur, 5  ounces  (Imp.)  or  50  grammes.  Mix 
the  Potassium  Carbonate,  previously  dried,  and 
the  Sulphur,  in  a  warm  mortar;  introduce  them 
into  a  crucible;  heat  this,  at  first  gradually, 
until  effervescence  has  ceased,  and  finally  to 
dull  redness,  so  as  to  produce  perfect  fusion; 
pour  out  the  liquid  contents  of  the  crucible 
on  a  clean  flagstone,  and  cover  quickly  with  an 
inverted  porcelain  basin  so  as  to  prevent  free 
access  of  air  while  solidification  is  taking  place. 
The  solid  product  thus  obtained  should,  when 
cool,  be  broken  into  fragments,  and  imme- 
diately enclosed  in  a  green  glass  bottle  furnished 
with   an   air-tight  stopper."    Br. 


These  processes  are  essentially  the  same,  ex- 
cept that  a  greater  heat  is  used  in  the  British 
process,  which  somewhat  modifies  the  result. 
When  potassium  carbonate  is  melted  with  half 
its  weight  of  sulphur,  as  in  the  U.  S.  P.  1890 
process,  the  carbon  dioxide  is  expelled.  The 
composition  varies  with  the  heat  employed.  If 
the  heat  does  not  exceed  185°  C.  (365°  F.), 
the  resulting  preparation  will  contain  potas- 
sium thiosulphate;  if  above  300°  C.  (572°  F.), 
potassium  sulphate.  (Fordos  and  Gelis.)  The 
reaction  for  the  preparation  at  the  lower  tem- 
perature is 

3KaC03+4S2  = 

2KaSs  +  KaSsOa  +  3COa 
which  at  the  higher  temperature  is  changed  as 
follows : 

4K2S2O3  =  3KaS04  +  K2S5 

The  potassium  pentasulphide  formed  is  de- 
composed at  this  high  temperature  into  sul- 
phur, which  burns  off,  and  K2S3.  The  U.  S. 
preparation,  therefore,  which  is  made  at  the 
temperature  of  fusion,  probably  contains  potas- 
sium thiosulphate,  and  may  be  represented  by 
the  formula  2K2S3  -4-  K2S2O3,  three  molecules 
of  CO2  escaping,  while  the  British,  being  pre- 
pared at  a  red  heat,  contains  potassium  sul- 
phate, the  reaction  probably  being 

4K2CO3  +  5Sz  =  K2SO4  +  3K2S3  +  4COa 

Potassium  carbonate  from  pearlash  is  usually 
employed  by  the  manufacturer,  but  in  the 
process  of  Henry,  which  is  stated  to  be  the 
best  yet  devised,  the  pure  potassium  carbonate 
is  employed.  His  formula  is  as  follows.  Mix 
two  parts  of  pure  potassium  carbonate  with 
one  of  sulphur  reduced  to  powder,  and  put 
the  mixture  into  flat-bottomed  flasks,  which 
should  be  only  two-thirds  filled.  These  are 
placed  on  a  sand  bath,  and  the  fire  is  applied 
so  as,  at  first,  to  produce  only  a  gentle  heat, 
which  is  afterwards  increased.  Care  must  be 
taken  that  the  necks  of  the  flasks  do  not 
become  obstructed.  The  heat  is  continued  until 
the  matter  is  brought  to  a  state  of  tranquil 
fusion,  when  it  is  allowed  to  cool.  The  mass 
obtained,  which  is  compact,  smooth,  and  of  a 
fine  yellow  color,  is  broken  into  pieces,  and  pre- 
served in  well-stoppered  bottles.  W.  Elborne 
(Y.  B.  P.,  1896,  331)  states  that  when  com- 
mercial potassium  carbonate  is  used  in  making 
sulphurated  potassa,  a  product  is  obtained  which 
more  closely  approaches  the  official  compound 
(Br.  Pharm.  1885)  than  does  one  made  from  a 
pure  potassium  carbonate.  He  recommends 
that  dried  commercial  carbonate  containing  not 
less  than  90  per  cent.  K2CO3  be  employed. 

Properties. — Sulphurated  potassa,  when  prop- 
erly prepared,  is  a  hard,  brittle  substance, 
having  a  nauseous,  alkaline,  and  bitter  taste. 
Its  color  is  liver-brown,  and  hence  its  name 
of  hepar  sulphuris,  or  liver  of  sulphur.  The 
color  of  the  surface  of  a  fresh  fracture  is 
brownish-yellow.  It  is  inodorous  when  dry, 
but  emits  a  slightly  fetid  odor  when  moist, 
owing  to  the  extrication  of  a  little  hydrogen 
sulphide  gas.    It  is  soluble  in  water,  forming 
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an  orange-yellow  liquid,  and  exhaling  the  odor 
of  hydrogen  sulphide.  It  was  officially  de- 
scribed in  the  U.  S.  P.  1890  as  follows :  "  When 
freshly  prepared,  Sulphurated  Potassa  forms 
irregular  pieces  of  a  liver-brown  color,  which, 
by  exposure  to  the  air,  gradually  absorb 
moisture,  oxygen,  and  carbon  dioxide,  and 
change  to  a  greenish-yellow  and  finally  to  a  gray 
mass  containing  potassium  carbonate,  hyposul- 
phite, and  sulphate.  The  compound  has  a 
faint  odor  of  hydrogen  sulphide,  and  a  bitter, 
alkaline  taste.  Soluble  in  2  parts  of  water 
at  15°  C.  (59°  F.),  with  the  exception  of  a 
small  residue.  Alcohol  dissolves  only  the 
potassium  sulphide,  leaving  the  other  constit- 
uents (hyposulphite  and  sulphate)  undissolved. 
The  aqueous  solution  (1  in  10)  is  of  an  orange- 
yellow  color,  is  strongly  alkaline  to  litmus 
paper,  and  gives  off  the  odor  of  hydrogen 
sulphide.  On  adding  to  it  acetic  acid  in  slight 
excess,  an  abundance  of  hydrogen  sulphide  is 
evolved,  while  sulphur  is  precipitated.  In  this 
liquid,  after  filtration,  sodium  bitartrate  test- 
solution  produces  an  abundant,  white,  fan 
line  precipitate.  On  triturating  1  Gm.  of  Sul- 
phurated Potassa  with  1  Gin.  of  crystallized 
copper  sulphate  and  10  Cc.  of  water,  and  fil- 
tering, the  filtrate  should  remain  onaffl 
by  hydrogen  sulphide  test-solution,  correspond- 
ing to  at  least  12.85  per  cent,  of  sulphur  com- 
bined with  potassium  to  form  sulphide."  U.  S. 
1890.  "  Solid  greenish  fragments,  liver-brown 
when  recently  broken,  alkaline  and  acrid  to  the 
taste,  readily  forming  with  water  a  yellow  solu- 
tion which  has  the  odor  of  hydrogen  sulphide t 
and  evolves  it  freely  when  excess  of  hydro- 
chloric acid  is  dropped  into  it,  sulphur  being  at 
the  same  time  deposited.  This  acid  liquid  win  □ 
boiled  and  filtered  gives  a  yellow  precipitate 
with  solution  of  platinum  chloride,  and  a  white 
precipitate  with  solution  of  barium  chloride" 
Br.  By  exposure  to  the  air  it  attracts  oxygen, 
and  the  potassium  sulphide  is  gradually  ehsj 
into  potassium  sulphate,  when  the  preparation 
becomes  inodorous,  and  white  on  the  sui 
The  solution  is  decomposed  by  the  mineral  acids. 
which  extricate  hydrogen  sulphide  and  precipi- 
tate the  excess  of  sulphur.  It  is  also  incom- 
patible with  solutions  of  most  of  the  metals, 
which  are  precipitated  as  sulphides.  When 
boiled  with  an  excess  of  hydrochloric  acid  and 
filtered,  it  gives  a  yellow  precipitate  with  pla- 
tinic  chloride,  and  a  white  one  with  barium 
chloride.  The  preparation  of  the  Br.  Pharmaco- 
poeia yields  about  one-half  of  its  weight  to 
alcohol  (90  per  cent.), — the  portion  dissolved 
being  potassium  sulphide,  and  the  undissolved 
portion  potassium  sulphate. 

Uses. — Sulphurated  potassa  is  a  local  irri- 
tant, and,  in  small  and  repeated  doses,  is  said 
to  increase  the  frequency  of  the  pulse,  heat  of 
the  skin,  and  different  secretions,  especially  the 
mucous.  Occasionally  it  causes  vomiting  and 
purging.  It  acts,  moreover,  as  an  antacid,  and 
produces  the  alterative  effects  of  sulphur.  By 
some  it  is  maintained  to  be  sedative,  and  di- 


rectly to  reduce  the  action  of  the  heart.  It 
probably  does  so,  when  taken  in  considerable 
quantities,  by  the  development  of  hydrogen  sul- 
phide. In  overdoses  it  acts,  according  to  Orfila, 
as  a  violent  poison,  corroding  the  stomach,  and 
depressing  the  powers  of  the  nervous  system. 
Lead  acetate  or  zinc  acetate  may  be  used  as 
an  antidote,  but  the  latter  is  preferable,  as 
less  likely  to  act  injuriously  in  an  overdose, 
and  having,  besides,  emetic  properties.  The 
diseases  in  which  it  has  been  most  advan- 
tageously employed  are  chronic  rheumatism  and 
gout,  and  various  cutaneous  affections.  It  has 
been  given  also  in  painter's  colic,  asthma,  and 
chronic  catarrh,  and  acquired  a  short-lived 
reputation  as  a  remedy  in  croup,  after  the  pub- 
lication of  the  essay  to  which  the  prize  offered 
by  Napoleon  for  the  best  dissertation  on  that 
disease  was  awarded.  In  consequence  of  form- 
ing insoluble  sulphides  with  the  metallic  salts, 
it  has  been  proposed  as  an  antidote  for  some 
mineral  poisons,  but  Orfila  has  shown  that  it 
does  not  prevent  their  effects.  Dissolved  in 
water,  it  has  proved  efficacious  as  an  external 
application  in  cutaneous  diseases,  and  in  scabies 
is  an  almost  certain  remedy.  It  may  be  used 
tor  this  purpose  in  the  form  of  lotion,  bath,  or 
ointment.  For  a  lotion  it  may  be  dissolved 
in  water  in  the  proportion  of  from  fifteen  to 
thirty  grains  to  the  fluidounce  (1  to  2  Gm.  to 
30  Cc,),  and  for  a  bath  the  same  quantity  or 
rather  more  may  be  added  to  a  gallon  of  water. 
A  very  small  proportion  of  hydrochloric  or 
sulphuric  acid  may  in  either  case  be  added  to 

"hit  ion.  The  ointment  is  made  by  mixing 
half  a  drachm  of  the  sulphide  with  an  ounce 
of  lard.  The  odor  is  very  favorably  modified, 
whether   in   solution    or  in    the   state   of   oint- 

.  by  incorporating  with  it  a  little  oil  of 
anise. 

Dose,  of  sulphurated  potassa,  from  two  to 

rains  (0.13  to  0.65  Gm.),  repeated  several 

a  day,  and  given  in  pill  with  licorice,  or 

in    solution    with    syrup.     In    infantile   croup, 

from  one  to  four  grains    (0.065  to  0.26   Gm.) 

were  given  every  three  or  four  hours. 

POTASSII  ACETAS.  U.  S.,  Br. 

POTASSIUM  ACETATE 

(po-tas'ssM    a-ce'tas) 

KCaHsOa= 97.44 

"  It  should  contain,  when  thoroughly  dried, 
not  less  than  98  percent,  of  pure  Potassium 
Acetate  [CH3.C00K],  and  should  be  kept  in 
well-stoppered  bottles."  U.  S.  "  Potassium 
Acetate,  CH3.COOK,  is  prepared  by  fusing 
the  product  of  the  interaction  of  acetic  acid 
and  potassium  carbonate."  Br. 

Kali  Aceticum,  Sal  Diureticum,  Acetas  PotassicuB, 
s  Kalicus.  Terra  Foliata  Tartar! ;  Acetate  of  Potas- 
sium :  Acetate  of  Potash  (Potassa),  Diuretic  Salt; 
Acetate  de  Potasse  sec,  Fr.  Cod. ;  Essipsaures  Kail, 
<?. ;  Acetato  di  potassio,  It. ;  Aeetato  potasico,  Bp. 
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The  substitution  in  the  U.  S.  Pharmacopoeia 
of  1870  a  of  potassium  bicarbonate  for  the  car- 
bonate used  in  the  British  formula  was  an 
improvement,  as  it  insured  a  purer  product. 
The  form  of  acid  for  generating  the  salt  is 
official  acetic  acid,  and  a  colorless  solution  is 
obtained.  This  is  evaporated  to  dryness,  but 
the  Br.  Pharm.  1885  directed  the  dry  salt  to 
be  melted,  so  that  it  could  be  obtained  as  a  solid 
mass  on  cooling.  When  fusion  is  resorted  to, 
great  care  must  be  taken  not  to  use  too  high 
a  temperature  as  otherwise  part  of  the  acetic 
acid  will  be  decomposed,  and  the  resulting  salt 
will  be  discolored.  For  drying  the  potassium 
acetate,  Christison  considers  the  temperature 
of  a  vapor  bath  too  low,  and  that  of  a  sand 
bath  likely  to  become  too  high.  He  therefore 
recommends  the  use  of  a  bath  of  calcium 
chloride  when  operating  on  a  small  scale. 
In  conducting  the  evaporation,  it  is  best  to 
have  the  solution  always  slightly  acid,  for 
if  the  alkali  predominate,  it  will  react  upon 
the  acetic  acid  when  the  solution  is  concen- 
trated, and  give  rise  to  discoloration.  On  ac- 
count of  the  liability  to  discoloration,  great 
care  must  be  observed  to  avoid  the  contamina- 
tion of  iron.  Some  manufacturers  use  silver 
dishes. 

Potassium  acetate  may  also  be  obtained  by 
double  decomposition  between  lead  acetate  and 
potassium  sulphate.  When  thus  procured,  it 
is  very  white  and  pure,  but  liable  to  the  objec- 
tion, for  medicinal  use,  that  it  may  possibly 
contain  a  little  lead.  Another  method  by 
double  decomposition  is  between  calcium  acetate 
and  potassium  sulphate. 

Properties. — It  is  officially  described  as  "  a 
white  powder,  or  in  crystalline  masses  of  a 
satin-like  lustre,  odorless,  and  having  a  warm- 
ing, saline  taste.  Very  deliquescent  on  ex- 
posure to  the  air.  Soluble  in  0.4  part  of 
water,  and  in  2  parts  of  alcohol  at  25°  C.  (77° 
F.) ;  with  increasing  temperature  it  becomes 
much  more  soluble  in  both  liquids.  When 
heated  to  292°  C.  (557.6°  F.)  the  salt  fuses. 
At  a  higher  temperature  it  decomposes, 
blackens,  and  evolves  vapors  having  an  empy- 
reumatic  odor  (an  alliaceous  odor  would  indi- 
cate the  presence  of  arsenic),  and  finally,  if 
ignited  on  platinum,  it  leaves  a  white  residue, 
which  should  be  completely  soluble  in  water. 
The  aqueous  solution  (1  in  20)  is  alkaline  to 
red  litmus  paper,  but  does  not  affect  phenol- 
phthalein  T.S.  The  addition  of  sodium  bitar- 
trate  T.S.  to  the  concentrated  aqueous  solution 
of  the  salt  causes  a  white,  crystalline  precipi- 
tate. If  a  few  particles  of  the  salt  be  added 
to  a  mixture  of  1  Ce.  of  sulphuric  acid  and  1 
Cc.  of  alcohol,  acetic  ether  will  be  formed^  re- 
cognizable by  its  odor.  The  addition  of  a  little 
ferric  chloride  T.S.  to  a  solution  of  the  salt 


1  "  Take  of  Acetic  Acid  a  pint;  Bicarbonate  of  Po- 
tassium a  sufficient  quantity.  Add  the  Bicarbonate 
gradually  to  the  Acid  until  it  is  neutralized ;  then 
filter  the  solution,  and  evaporate  cautiously,  by  means 
of  a  sand-bath,  until  a  dry  salt  remains."  V.  8.  1870. 


produces  a  deep  red  color,  and,  upon  boiling, 
a  pale  brown,  flocculent  precipitate  of  basic 
ferric  acetate  separates."  U.  S.  "  Either  in 
white  foliaceous  satiny  masses,  or  in  granular 
particles,  very  deliquescent,  alkaline  to  litmus, 
soluble  in  half  its  weight  of  water,  and  in  2 
parts  of  alcohol  (90  per  cent.)."  Br.  When 
unskilfully  prepared,  it  is  apt  to  be  more  or 
less  colored.  Its  state  of  aggregation  differs 
according  to  the  manner  in  which  it  is  pro- 
cured. As  obtained  by  evaporating  the  solu- 
tion to  dryness,  agreeably  to  the  directions  of 
the  U.  S.  Pharmacopoeia  of  1870,  it  is  in  the 
form  of  soft  fibrous  masses.  As  usually  pre- 
pared and  found  in  commerce,  it  has  a  foliated 
texture,  which  is  given  to  it  by  fusion  and  cool- 
ing. On  account  of  this  appearance,  it  was  for- 
merly called  foliated  earth  of  tartar.  It  must 
always  be  preserved  in  well-stoppered  bottles. 

Tests. — The  most  usual  impurities  contained 
in  it  are  silica,  potassium  sulphate,  tartrate, 
and  chloride,  and  the  lead  and  copper  salts. 
"The  aqueous  solution  of  the  salt  (1  in  20), 
slightly  acidulated  with  acetic  acid,  should  not 
respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  Part  III,  Test  No.  121).  Five  Cc. 
of  an  aqueous  solution  of  the  salt  (1  in  10) 
should  not  respond  to  the  Modified  Gutzeit's 
Test  for  arsenic  (see  Part  III,  Test  No.  17). 
If  1  Gm.  of  dry  Potassium  Acetate  be  thor- 
oughly carbonized  at  a  temperature  not  exceed- 
ing red  heat,  and  the  residue  extracted  with 
boiling  distilled  water  until  the  washings  cease 
to  react  with  methyl-orange  T.S.,  the  mixed  fil- 
trate and  washings  should  require  for  complete 
neutralization  not  less  than  20.1  Cc.  of  half- 
normal  sulphuric  acid  V.S.,  methyl-orange  T.S. 
being  used  as  indicator."  U.  S.  Since  the  in- 
troduction of  the  cheap  method  of  obtaining 
pure  acetic  acid  from  wood,  this  salt  has  scarcely 
been  subjected  to  adulteration.  Potassium  ace- 
tate is  incompatible  with  the  mineral  acids, 
which  expel  the  acetic  acid;  with  sodium  and 
magnesium  sulphates;  with  corrosive  sublimate 
and  silver  nitrate,  and  with  several  other  earthy 
and  metallic  salts.  This  salt  exists  in  the  juices 
of  many  plants,  and  especially  in  the  sap  of 
trees,  and  is  the  principal  source  of  the  potas- 
sium carbonate  existing  in  the  ashes  of  wood. 
It  consists  of  one  atom  of  potassium  combined 
with  one   acetic   acid  group,   C2H3O2. 

Uses. — In  doses  of  from  twenty  grains  to  a 
drachm  (1.3  to  3.9  Gm.)  potassium  acetate  acts 
as  a  diuretic,  and  as  a  mild  cathartic  when 
given  to  the  extent  of  three  or  four  drachms 
(11.25  to  15  Gm.).  It  is  employed  in  dropsies, 
but  is  not  so  useful  as  the  bitartrate.  J.  A. 
Easton  of  Glasgow,  has  found  it  useful  in  sev- 
eral skin  diseases,  such  as  psoriasis,  eczema,  and 
lepra,  in  doses  of  half  a  drachm  (2  Gm.)  three 
times  a  day.  The  alkaline  treatment  of  acute 
rheumatism  which  originated  with  Golding  Bird 
is  very  well  carried  out  by  this  salt,  half  an 
ounce  to  an  ounce  (15  to  30  Gm.),  in  dilute 
solution,  being  given  during  the  twenty-four 
hours.    Potassium  acetate,  like  the  other  alka- 
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line  salts  containing  a  vegetable  acid,  may  be 
given  in  the  uric  acid  diathesis,  to  render  the 
urine  alkaline,  for  the  experiments  of  Wohler 
and  others  have  shown  that  the  acid  of  these  salts 
undergoes  decomposition  in  the  S3Tstem,  leav- 
ing the  alkali  free  to  act  as  a  carbonate.  Vege- 
table potassium  salts  increase  the  oxidation  of 
tissue,  and  may  therefore  be  very  useful  as 
depuratives. 

Dose,  half  a  drachm  to  half  an  ounce  (2  to 
15.5  Gm.). 

POTASSII  BICARBONAS.  U.  S.,  Br. 

POTASSIUM  BICARBONATE 

(po-tas'si-i  bi-car'bo-na9) 

KHC03  =  99.41 

"  It  should  contain  not  less  than  09  percent, 
of  pure  Potassium  Bicarbonate  [CO  (OH) 
(OK)],  and  should  be  kept  in  well-stoppered 
bottles."  U.  S.  "Potassium  Bicarbonate.  KI1 
C03,  may  be  obtained  by  saturating  a  strong 
aqueous  solution  of  potassium  carbonate  with 
carbonic  anhydride."    Br. 

Plcarbonas  PotasRlcus.  p.  Rations ;  Potassium  Hy- 
drogen Carbonate;  A<id  carbonate  of  Potawlum ; 
Picarbonato  of  Potash;  Carbonate  (bl>  de  Potasse, 
Fr.  Cod.;  HIcarbonatc  d<>  I'otasse,  Fr.;  Kallum  I ?  1<:i r- 
bonicum,  /'.  (1.  ;  Kaliumbirarbonat.  Doppelt-Kohlen- 
saures  Kail.  (J.;  Hicarbonato  dl  potasslo.  It. ;  Hicar- 
bonato potaslco,  8p. 

The  process  of  the  U.  B.  P.  1870,1  and  :ilso 
that  of  the  British  Pharmacopeia,  for  this  salt 
were  abandoned  at  former  revisions. 

Brande  gives  the  following  proportions  for 
the  preparation  of  potassium  bicarbonate:  "  100 
lbs.  of  purified  potassium  carbonate  are  dis- 
solved in  17  gallons  of  water  [Imperial  meas- 
ure], which,  when  saturated  with  carbonic  acid, 
yield  from  35  to  40  lbs.  of  crystallized  bicar- 
bonate; 50  lbs.  of  potassium  carbonate  are  then 
added  to  the  mother-liquor,  with  a  sufficient 
quantity  of  water  to  make  up  17  gallons,  and 
the  operation  repeated."  Wohler  states  that 
charcoal,  when  mixed  with  the  carbonate,  facili- 
tates by  its  porosity,  in  a  remarkable  degree, 
the  formation  of  the  bicarbonate.  Thus,  he 
found  that,  when  crude  tartar  was  charred  in 
a  covered  crucible,  and  the  carbonaceous  mass, 
after  having  been  slightly  moistened  with  water, 
was  subjected  to  a  stream  of  carbon  dioxide, 
the  gas  was  absorbed  with  great  rapidity,  and 
heated  the  mass  so  considerably  as  to  render  it 
necessary  to  surround  the  vessel  with  cold  water, 
to  prevent  the  decomposition  of  the  bicarbonate 
formed.  When  the  temperature  diminished,  the 
saturation  was  known  to  be  completed.  The 
mass  was  lixiviated  in  the  smallest  quantity  of 

1 "  Take  of  Carbonate  of  Potassium  forty-eight  troy- 
ounces  ;  Distilled  Water  ten  pints.  Dissolve  the  Car- 
bonate of  Potassium  in  the  Distilled  Water,  and  pass 
Carbonic  Acid  through  the  solution  till  it  is  fully 
saturated.  Then  filter  the  liquid,  and  evaporate 
that  crystals  may  form,  taking  care  that  the  heat 
does  not  exceed  160°.  Lastly,  pour  off  the  super- 
natant liquid,  and  dry  the  crystals  upon  bibulous 
paper.  Carbonic  acid  may  be  obtained  from  marble 
by  the  addition  of  dilute  sulphuric  acid."    U.  S.  1870. 


water  at  the  temperature  of  from  29.4°  to  37.7° 
C.  (85°  to  100°  F.),  and  the  solution,  after 
filtration  and  cooling,  deposited  the  greater  part 
of  the  bicarbonate  in  fine  crystals.  (See  A.  J. 
P.,  x.  82.) 

Behrens  has  proposed  to  obtain  potassium 
bicarbonate  by  partially  saturating  the  carbon- 
ate, dissolved  in  an  equal  weight  of  water,  with 
acetic  acid  gradually  added.  Up  to  a  certain 
point,  no  carbon  dioxide  is  extricated,  and  a 
precipitate  takes  place  of  pure  potassium  bicar- 
bonate, equal  to  half  the  weight  of  the  car- 
bonate employed.  After  the  bicarbonate  is 
separated,  the  saturation  may  be  completed,  and 
potassium  acetate  obtained.  (J.  P.  C,  3e  ser., 
iv.  464.)  L.  Pesci  dissolves  purified  potassium 
hydroxide  in  80  per  cent,  alcohol,  and  passes 
a  stream  of  carbon  dioxide  through  the  solution 
until  it  is  saturated.  The  white  precipitate  is 
collected  and  washed  with  alcohol;  it  is  free 
from  chlorides  and  nitrates.  (Ber.  d.  Chem. 
Ges.,  1S7G.) 

According  to  Berzelius,  the  cheapest  method 
of  obtaining  potassium  bicarbonate  is  to  sus- 
pend a  concentrated  solution  of  the  purified  car- 
bonate, contained  in  a  stoneware  dish,  within 
a  cask,  over  a  liquid  undergoing  the  vinous  fer- 
mentation. The  alkali  is  thus  surrounded  by 
an  atmosphere  of  carbon  dioxide1,  and,  by  ab- 
sorbing it,  crystallizes  into  bicarbonate  in  the 
course  of  five  or  six  weeks.  Distillers  and 
brewers  may  prepare  this  salt  with  great  facility 
by  suspending  the  alkaline  solution  in  the  fer- 
menting tun.  The  salt  in  powder  called  potash 
sal  ai'ratus,  made  principally  in  New  England, 
is  prepared  in  this  way.  Jn  composition  it  is 
between  a  carbonate  and  a  bicarbonate. 

Properties. — Potassium  bicarbonate  is  offi- 
cially described  as  in  "colorless,  transparent, 
monoclinic  prisms,  or  a  colorless,  odorless,  gran- 
ular powder,  having  a  saline  and  slightly  alka- 
line taste.  Permanent  in  the  air.  Soluble  in 
about  3  parts  of  water  at  25°  C.  (77°  P.),  and 
in  1.9  parts  at  50°  C.(122°  F.).  At  a  higher 
temperature  the  solution  rapidly  loses  carbon 
dioxide,  and,  after  being  boiled,  contains  only 
potassium  carbonate.  Almost  insoluble  in  alco- 
hol. The  drv  salt  begins  to  lose  carbon  dioxide 
at  100°  C.  '(212°  F.),  and  this  loss  increases 
at  a  higher  temperature,  until,  at  a  red  heat, 
the  salt  has  lost  30.96  percent,  of  its  original 
weight,  leaving  a  residue  of  carbonate.  The 
concentrated  aqueous  solution  of  the  salt  is 
slightly  alkaline  to  litmus  paper,  but  neutral  to 
phenoiphthalein  T.S.  Tartaric  acid  T.S.,  added 
in  excess  to  the  concentrated  aqueous  solution, 
produces  a  white,  crystalline  precipitate.  If 
1  Gm.  of  the  salt  be  dissolved  without  agitation 
in  20  Cc.  of  water  at  a  temperature  not  above 
15°  C.  (59°  F.),  and  0.2  Cc.  of  normal  hydro- 
chloric acid  V.S.  and  2  drops  of  phenoiphthal- 
ein T.S.  be  added,  a  red  tint  should  not  appear 
immediately  (limit  of  carbonate).  The  aque- 
ous solution  of  the  salt  (1  in  20),  slightly  acid- 
ulated with  hydrochloric  acid,  should  not  re- 
spond to  the  Time-Limit  Test  for  heavy  metals 
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(see  Part  III,  Test  No.  121).  To  neutralize 
1  Gm.  of  Potassium  Bicarbonate  not  less  than 
19.9  Cc.  of  half-normal  sulphuric  acid  V.S. 
should  be  required,  methyl-orange  T.S.  being 
used  as  indicator."  U.  S.  "  Colorless  mono- 
clinic  prisms,  not  deliquescent,  of  a  saline  feebly 
alkaline  taste.  It  is  soluble  in  4  parts  of  cold 
water,  but  almost  insoluble  in  alcohol  (90  per 
cent.).  It  affords  the  reactions  characteristic 
of  potassium  and  of  bicarbonates.  Each 
gramme  exposed  to  a  low  red  heat  leaves  0.69 
gramme  of  a  white  residue,  which  requires  for 
exact  neutralization  10  cubic  centimetres  of  the 
volumetric  solution  of  sulphuric  acid.  It 
should  yield  no  characteristic  reaction  with  the 
tests  for  lead,  copper,  ai'senium,  aluminium,  cal- 
cium, magnesium,  sodium,  nitrates,  sulphates,  or 
sulphides,  and  only  the  slightest  reactions  with 
the  tests  for  iron  or  for  chlorides.  20  parts  by 
weight  of  Potassium  Bicarbonate  are  neutral- 
ized by  14  parts  of  Citric  Acid,  and  by  15 
parts  of  Tartaric  Acid."  Br.  When  heated  to 
redness  it  loses  carbon  dioxide  and  returns  to 
the  state  of  carbonate,  which,  when  thus  ob- 
tained, is  free  from  silica,  and  otherwise  very 
pure.  This  method  was  adopted  in  the  U.  S. 
Pharmacopoeia  of  1870  for  obtaining  the  pure 
carbonate.  When  a  perfect  bicarbonate,  its  so- 
lution, unless  heated,  does  not  precipitate  a 
solution  of  magnesium  sulphate.  This  negative 
indication,  however,  cannot  be  depended  upon 
as  showing  the  absence  of  carbonate;  for,  ac- 
cording to  Christison,  no  precipitate  will  be  oc- 
casioned even  when  50  per  cent,  of  this  impurity 
is  present.  Potassium  bicarbonate  does  not  de- 
compose calomel.  When  dissolved  in  40  parts 
of  water,  it  produces  a  white  haze  merely  with 
a  solution  of  corrosive  sublimate;  but  if  it  con- 
tain so  much  as  a  hundredth  part  of  carbonate, 
a  brick-red  precipitate  is  immediately  pro- 
duced. (Christison.)  Another  way  of  detecting 
the  presence  of  carbonate  is  to  add  pure  glu- 
cose to  a  heated  solution  of  the  suspected  bicar- 
bonate. If  any  carbonate  be  present,  the  mix- 
ture will  turn  yellow  or  brown.  ( Chevallier. ) 
The  official  test  (Hirsch's)  given  above  is,  how- 
ever, more  reliable,  and  admits  but  traces  of 
carbonate.  Potassium  bicarbonate  consists  of 
one  atom  of  potassium  and  one  of  hydrogen, 
in  combination  with  one  carbonic  acid  group, 

C03. 

Uses. — The  medicinal  properties  of  this  salt 
are  similar  to  those  of  the  carbonate,  to  which 
it  is  preferable  from  its  milder  taste  and  its 
greater  acceptability  to  the  stomach.  It  is,  how- 
ever, much  more  disagreeable  than  the  salts  of 
potassium  made  from  the  fruit  acids  which  are 
now  universally  used  when  a  decided  effect  upon 
the  system  is  desired,  the  bicarbonate  and  the 
carbonate  being  employed  almost  exclusively  as 
antacids. 

Dose,  ten  grains  to  a  drachm  (0.65  to  3.9 
Gm.). 

Off.  Prep. — Liquor  Magnesii  Citratis,  U.  8.; 
Liquor  Potassii  Arsenitis,  U.  8.;  Liquor  Potassii 
Citratis,  U.  8. 


POTASSII  BITARTRAS.  U.  S.   (Br.) 

POTASSIUM  BITARTRATE  [Cream  of  Tartar] 

(po-tas'sM   bl-tar'tras) 

KHC4H4C-6  =  186.78 

"It  should  contain  not  less  than  99  percent, 
of  pure  Potassium  Bitartrate  [C2H2(0H)2(C0 
OH)  (COOK)],  and  should  be  kept  in  well- 
stoppered  bottles."  U.  S.  "Acid  Potassium 
Tartrate,  (CHOH)2COOH.COOK,  is  obtained 
from  the  crude  cream  of  tartar  which  is  de- 
posited during  the  fermentation  of  grape  juice, 
and  from  the  lees  of  wine."  Br. 

Potassii  Tartras  Acidus.  Br..  Acid  Potassium  Tar- 
trate, Crystals  of  Tartar ;  Tartrate  de  Potasse  acide, 
Bitartrate  de  Potasse,  Creme  de  Tartre,  Fr.  Cod.; 
Pierre  de  Yin,  Fr.;  Tartaras  depuratus,  P.  Q.:  Wein- 
stein,  Kali  Bitartaricum,  Bitartras  Potassfcus,  s. 
Kalicus,  Cremor  Tartari,  O. ;  Tartrato  acido  di  po- 
tassio,  Cremor  di  tartaro,  It.;  Tartrato  (bi)  potasico, 
Cremor  de  tartaro,  Sp. 

During  the  fermentation  of  wines,  especially 
those  that  are  tart,  a  peculiar  matter  is  de- 
posited in  the  casks,  forming  a  crystalline  crust, 
called  crude  tartar,  or  argol.  That  deposited 
from  red  wines  is  of  a  reddish  color,  and  called 
red  tartar,  while  that  derived  from  white  wines 
is  of  a  dirty-white  color,  and  denominated  white 
tartar.  Both  kinds  consist  of  potassium,  united 
with  an  excess  of  tartaric  acid,  forming  acid 
potassium  tartrate,  rendered  impure  by  calcium 
tartrate,  more  or  less  coloring  matter,  and  other 
substances  which  are  deposited  during  the  clari- 
fication of  the  wine.  The  deposition  of  the  tar- 
tar is  thus  explained.  The  acid  tartrate  exists 
naturally  in  the  juice  of  the  grape,  held  in  solu- 
tion by  saccharine  matter.  When  the  juice  is 
submitted  to  fermentation  in  the  process  for 
converting  it  into  wine,  the  sugar  disappears, 
and  is  gradually  replaced  by  alcohol,  in  which 
the  salt  is  insoluble.  It  is  from  argol  that  acid 
potassium  tartrate  is  obtained  by  a  process  of 
purification.  The  importation  of  crude  tartar, 
or  argol,  for  the  year  1903  was  29,966,557  lbs., 
valued  at  $2,734,027;  for  1904,  24,571,730  lbs., 
valued  at  $2,550,223;  and  for  1905,  26,249,954 
lbs.,  valued  at  $2,289,331.  Although  the  amount 
of  crude  tartar  produced  in  the  United  States  is 
small,  compared  with  the  quantity  imported 
from  Europe,  yet  the  amount  from  American 
wines  is  rapidly  increasing.  The  process  for 
purifying  crude  tartar  is  founded  upon  the 
greater  solubility  of  acid  potassium  tartrate  in 
hot  than  in  cold  water.  The  tartar,  previously 
pulverized,  is  boiled  with  water  in  copper 
boilers.  The  solution,  when  saturated,  is  trans- 
ferred to  earthen  pans,  where  it  deposits  on 
cooling  a  crystalline  layer,  nearly  free  from 
color.  This  is  redissolved  in  boiling  water,  and 
the  solution,  having  been  mixed  with  4  or  5  per 
cent,  of  pipe  clay,1  is  evaporated  to  a  pellicle. 
The  clay  precipitates  with  the  coloring  matter, 
and  the  clear  solution,  as  it  cools,  deposits  white 

1  Egg  albumin  and  animal  charcoal  are  also  em- 
ployed for  clarifying  and  decolorizing  solution  of 
crude  tartar. 
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crystals  in  crusts,  which,  upon  being  exposed 
to  the  air  on  linen  for  several  days,  acquire  an 
increased  degree  of  whiteness.  These  consti- 
tute the  crystals  of  tartar  of  pharmacy.  The 
salt,  as  met  with  in  commerce,  is  generally,  for 
greater  convenience,  in  the  form  of  powder,  to 
which  the  name  cream  of  tartar  properly  be- 
longs. (See  Bull.  Pharm.,  1898,  405.)  Wittstein 
proposes  to  free  cream  of  tartar  from  lime  by 
diluted  hydrochloric  acid,  which  dissolves  the 
lime  preferably,  and,  if  not  used  in  excess,  will 
take  up  very  little  of  the  potassium  salt. 

Properties. — Potassium  bitartrate  occurs  in 
commerce  in  white  crystalline  crusts  or  masses 
of  aggregated  crystals,  which  are  usually  pow- 
dered before  being  sold  to  pharmacists.  It  is 
officially  described  as  in  "  colorless  or  slightly 
opaque,  rhombic  crystals,  or  a  white,  somewhat 
gritty  powder,  odorless,  and  having  a  pleasant, 
acidulous  taste.  Permanent  in  the  air.  Soluble 
in  about  200  parts  of  water  at  25°  C.  (77°  P.), 
and  in  16.7  parts  of  boiling  water:  very  spar- 
ingly soluble  in  alcohol.  When  a  small  portion 
of  the  salt  is  heated  on  platinum  toil,  it  chars 
and  emits  inflammable  vapors  having  the  odor 
of  burning  sugar.  At  a  higher  temperature, 
with  free  acoen  of  air,  the  carbon  of  the  black 
residue  is  oxidized,  and  a  white.  Cosed  mass  re- 
mains, which  has  an  alkaline  reaction  and  effer- 
vesces strongly  with  acids.  The  aqueous  solu- 
tion of  the  salt  has  an  acid  reaction  upon  blue 
litmus  paper.  With  sodium  cobaltic  nitrite  T.S. 
the  aqueous  solution  of  the  salt  yields  ■  copious 
yellow  precipitate.  In  the  aqueous  solution  of 
the  salt,  rendered  neutral  by  potassium  hydrox- 
ide T.S.  silver  nitrate  T.S.  produces  a  white  pre- 
cipitate, which,  on  boiling,  becomes  black 
through  the  Beparation  of  metallic  silver.  If, 
before  applying  heat,  just  sufficient  ammonia 
water  be  added  to  dissolve  the  white  precipitate, 
and  the  solution  boiled,  a  minor  will  be  de- 
posited on  the  sides  of  the  test-tube."  U.  S. 
"A  gritty  white  powder,  or  fragments  of  cakes 
crystallized  on  one  surface,  with  an  acid  taste. 
Soluble  in  200  parts  of  cold  water,  insoluble  in 
alcohol.  It  affords  the  reactions  characteristic 
of  potassium  and  of  tartrates.  Each  gramme 
of  the  dry  salt  should  require  for  neutralization 
at  least  5.2  cubic  centimetres  of  the  volumetric 
solution  of  sodium  hydroxide.  It  should  yield 
no  characteristic  reaction  with  the  tests  for  lead, 
copper,  or  iron,  and  only  the  slightest  reactions 
with  the  tests  for  calcium,  magnesium,  sodium, 
chlorides,  or  sulphates.  The  total  amount  of 
impurities  should  not  exceed  2J  per  cent,  of  the 
dried  salt."  Br.  With  salifiable  bases  which 
form  soluble  tartrates,  it  gives  rise  to  double 
salts,  consisting  of  neutral  potassium  tartrate, 
and  the  tartrate .  of  the  base  added.  Several 
of  these  are  important  medicines.  Cream  of 
tartar,  though  sparingly  soluble  in  water,  be- 
comes abundantly  so  by  the  addition  of  borax 
or  boric  acid.1   (See  Sodii  Boras.) 

1  Soluble  Tartar.  Tartarus  boraxatus,  8.  Kali  tar- 
taricum  boraxatum,  s.  Cremor  tartari  solubilia. 
Borax,   2  parts ;   distilled   water,   20  parts.     Dissolve, 


Tests.— "A  solution  of  0.5  Gm.  of  the  salt  in 
3  Cc.  of  ammonia  water  should  leave  no  in- 
soluble residue  (absence  of  starch,  kaolin,  cal- 
cium phosphate,  and  other  insoluble  matter). 
The  aqueous  solution  of  the  salt,  slightly  acid- 
ulated with  hydrochloric  acid,  should  not  re- 
spond to  the  Time-Limit  Test  for  heavy  metals 
(see  Part  III,  Test  No.  121).  The  odor  of  am- 
monia should  not  be  evolved  on  heating  the  salt 
with  a  slight  excess  of  potassium  hydroxide 
T.S.  If  1  Gm.  of  Potassium  Bitartrate  be  well 
triturated  with  about  1  Gm.  of  potassium  car- 
bonate and  0.5  Gm.  of  potassium  nitrate,  and 
the  mixture  heated  gradually  to  dull  redness  in 
a  porcelain  crucible,  and,  if,  upon  cooling,  the 
resulting  mass  be  treated  with  a  slight  excess  of 
diluted  hydrochloric  acid  and  filtered,  the  fil- 
trate, upon  being  made  slightly  alkaline  with 
potassium  hydroxide  T.S.,  should  not  yield  a 
gelatinous  precipitate  soluble  in  excess  of  the 
reagent  (absence  of  alum).  If  a  precipitate  be 
produced  which  is  insoluble,  it  should  be  col- 
lected and  thoroughly  washed  with  hot  distilled 
water  and  dissolved  in  hot  diluted  nitric  acid; 
the  addition  of  an  excess  of  ammonium  molyb- 
date  T.S.  to  this  solution  should  not  produce 
a  yellow  precipitate  (absence  of  phosphates). 
If  1  Gm.  of  Potassium  Bitartrate  be  thoroughly 
carbonized  at  a  temperature  not  exceeding  red 
heat,  and  the  residue  extracted  with  boiling  dis- 
tilled water  until  the  washings  cease  to  react 
with  methyl-orange  T.S.,  the  mixed  filtrate  and 
washings  should  require  for  complete  neutral- 
ization not  less  than  J 0.0  Cc.  of  half-normal 
sulphuric  acid  V.S.,  methyl-orange  T.S.  being 
used  as  indicator."  U.  S. 

The  cream  of  tartar  of  commerce  is  now 
nearly  pure  potassium  bitartrate.  It  has  been, 
however,  found  purposely  mixed  with  various 
substances,  such  as  sand,  clay,  gypsum,  flour, 
chalk,  alum,  and  potassium  sulphate.  Sand, 
clay,  and  gypsum  may  be  detected  by  their  in- 
solubility in  a  hot  solution  of  potassium  hy- 
droxide; flour,  by  its  striking  a  blue  color  with 
iodine;  chalk,  by  its  effervescing  with  dilute 
acids;  alum  (an  unlikely  sophistication),  by  its 
■stringency,  and  any  soluble  sulphate,  by  its 
causing  a  precipitate  with  barium  chloride,  not 
entirely  soluble  in  nitric  acid.  The  action  of 
the  last -mentioned  test  is  explained  by  the  fact 
that  the  barium  tartrate  is  soluble  and  the  sul- 
phate insoluble  in  nitric  acid.  The  best  se- 
curity against  fraud  is  to  purchase  the  crystals 
and  have  them  powdered.  Geo.  F.  Payne  ex- 
amined commercial  cream  of  tartar;  of  ten  sam- 
ples obtained  from  grocery  stores,  five  contained 
no  cream  of  tartar  whatever.  Some  of  the  spu- 
rious samples  were  mainly  composed  of  a  mix- 
ture of  dried  alum  and  acid  calcium  phosphate. 
(Proc.  A.  Ph.  A.,  1897,  695.)  The  U.  _  S. 
Pharmacopoeia  (8th  Rev.)  admits  a  slight  im- 
purity. It  should  contain  99  per  cent,  of  pure 
potassium  bitartrate,  and  there  is  no  difficulty 

and  add   5   parts  purified  cream   of   tartar.     Agitate 
to  dissolve,  filter,  evaporate  to  dryness,  and  powder. 
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in  obtaining  it  in  commerce  of  this  quality. 
Coupland  gives  in  P.  J.,  1901,  282,  the  results 
of  an  examination  of  commercial  cream  of  tar- 
tar as  follows :  While  in  1884  the  assays  of 
cream  of  tartar  revealed  from  8  to  14  per  cent, 
of  calcium  tartrate,  and  in  1885  from  7  to  10.5 
per  cent.,  the  larger  percentages  being  found  in 
the  smaller  crystals,  the  average  from  1886  to 
1890  was  6.5  per  cent.;  1891  to  1894,  5.5  per 
cent. ;  1895  to  1897,  3.0  per  cent. ;  1898,  5.0  per 
cent. ;  and  1899  to  February,  1901,  4.6  per  cent. 
But  cream  of  tartar  of  greater  purity  is  by  no 
means  an  exceptional  article,  potassium  bitar- 
trate  of  a  quality  of  98  and  99  per  cent,  being 
common,  the  latter  coming  from  America.  The 
competition  among  makers  of  "  baking  pow- 
ders," into  which  it  enters,  explains  in  part  the 
improvement  in  the  quality  of  cream  of  tartar. 

Composition. — Cream  of  tartar  consists  of 
one  molecule  of  tartaric  acid,  C4H4O6.H2,  in 
which  one  of  the  two  hydrogen  atoms  has  been 
replaced  by  an  atom  of  potassium. 

Uses. — Potassium  bitartrate  is  a  very  mild 
saline  cathartic,  and  an  active,  soothing,  hydra- 
gogue  diuretic.  In  small  doses  it  acts  as  a 
cooling  aperient  and  in  large  ones  as  a  hydra- 
gogue  cathartic,  producing  copious  watery 
stools.  It  is  much  used  in  dropsy.  It  is  fre- 
quently prescribed  in  combination  with  senna, 
sulphur,  or  jalap.  (See  Confectio  Sulphuris  and 
Pulvis  Jalapoe  Compositus.)  Its  solution  in 
boiling  water,  sweetened  with  sugar  and  allowed 
to  cool,  forms  an  acid,  not  unpleasant,  refrig- 
erant drink,  advantageously  used  in  some  febrile 
affections,  and  frequently  employed  as  a  domes- 
tic remedy.  The  beverage  called  imperial 
(potus  imperialis)  is  a  drink  of  this  kind,  made 
by  dissolving  half  an  ounce  of  the  salt  in  three 
pints  of  boiling  water,  and  adding  to  the  solu- 
tion four  ounces  of  white  sugar  and  half  an 
ounce  of  fresh  lemon  peel.  Cream  of  tartar 
whey  is  prepared  by  adding  about  two  drachms 
of  the  bitartrate  to  a  pint  of  milk.  It  may  be 
given  in  dropsical  diseases. 

As  a  diuretic,  cream  of  tartar  may  be  admin- 
istered in  the  dose  of  a  drachm  and  a  half  or 
two  drachms  (5.8  to  7.7  Gm.)  several  times  a 
day.  It  is  believed  to  escape  from  the  system 
unchanged,  and  hence  is  not  available  when  an 
alkaline  influence  upon  the  blood  or  renal  secre- 
tion is  desired.  In  pharmacy,  cream  of  tartar 
is  employed  to  obtain  the  neutral  potassium 
tartrate  (soluble  tartar),  potassium  and  sodium 
tartrate  (Rochelle  salt),  antimony  and  potas- 
sium tartrate  (tartar  emetic),  and  iron  and 
potassium  tartrate  (tartarized  iron).  Defla- 
grated with  potassium  nitrate,  or  incinerated 
alone,  it  is  converted  into  a  pure  form  of  potas- 
sium carbonate,  called  salt  of  tartar.  In  the 
laboratory  it  is  used  to  procure  potassium  hy- 
droxide in  a  pure  state,  and  for  making  black 
and  white  flux.  Black  flux  is  prepared  by  de- 
flagrating cream  of  tartar  with  half  its  weight 
of  potassium  nitrate,  and  white  flux,  by  defla- 
grating it  with  twice  its  weight  of  the  same 
salt. 


Dose,  aperient,  one  to  two  drachms  (3.9  to 
7.7  Gm.)  ;  cathartic,  half  an  ounce  to  one  ounce 
(15.5  to  31  Gm.). 

Off.  Prep, — Confectio  Sulphuris,  Br.;  Ferrum 
Tartaratum,  Br.;  Pulvis  Jalapae  Compositus, 
U.  8.,  Br.;  Trochiscus  Sulphuris,  Br. 

POTASSII  BROMIDUM.  U.  S.,  Br. 

POTASSIUM  BROMIDE 

(po-tas'si-I     bro'mi-dum) 

KBr=  118.22 

"  It  should  contain  not  less  than  97  percent, 
of  pure  Potassium  Bromide,  and  should  be 
kept  in  well-stoppered  bottles."  U.  S.  "  Potas- 
sium Bromide,  KBr,  may  be  obtained  by  adding 
a  slight  excess  of  bromine  to  a  strong  solution 
of  potassium  hydroxide,  evaporating  the  solu- 
tion of  potassium  bromide  and  bromate  to  dry- 
ness, decomposing  the  bromate  by  fusing  the 
mixture  with  charcoal,  and  purifying  by  crys- 
tallization."   Br. 

Bromide  of  Potassium  ;  Bromuretum  Potasslcum,  s. 
Kalicum ;  Bromure  de  Potassium,  Fr.  Cod.;  Kalium 
bromatum,  P.  O. ;  Bromkalium,  Kaliumbromid,  O.  ; 
Bromuro  di  potassio,  It. ;  Bromuro  potasico,  Sp. 

In  the  first  step  of  the  U.  S.  process  of  1870  * 
a  solution  of  ferrous  bromide  was  formed, 
and  this,  by  the  addition  of  the  solution  of 
potassium  carbonate,  was  decomposed  so  as  to 
produce  ferrous  carbonate,  which  precipitated, 
and  potassium  bromide,  which  remained  in  so- 
lution. By  straining,  the  precipitated  car- 
bonate was  separated,  and  from  the  strained 
liquor  potassium  bromide  was  obtained  by  due 
evaporation.  In  the  Br.  Pharm.  1885,  by  reac- 
tion between  potassium  hydroxide  and  bro- 
mine, the  potassium  bromide  and  bromate  are 
produced  in  solution,  and,  having  been  ob- 
tained dry  by  evaporation,  are  exposed  with 
the  powder  of  charcoal  to  a  red  heat,  whereby 
the  potassium  bromate  is  converted  into  potas- 
sium bromide  by  the  separation  of  its  oxygen. 
The  remainder  of  the  process  consists  in  ob- 
taining the  bromide  in  crystals  by  solution  in 
boiling   water,    which    deposits    it    on    cooling. 

Properties. — Potassium  bromide  is  in  "  color- 
less, or  white,  cubical  crystals,  or  a  granular 
powder;  odorless,  and  having  a  strongly  saline 
taste.  Permanent  in  the  air.  Soluble  in  about  15 
parts   of   water,   and   in   about   180   parts   of 

1  "  Take  of  Bromine  txco  troyounces;  Iron,  in  the 
form  of  Filings,  a  troyounce ;  Pure  Carbonate  of  Po- 
tassium two  troyounces  and  sixty  grains;  Distilled 
Water  four  pints.  Add  the  Iron,  and  afterwards  the 
Bromine,  to  a  pint  and  a  half  of  the  Distilled  Water, 
stirring  the  mixture  frequently  with  a  glass  rod  for 
half  an  hour.  Apply  a  gentle  heat,  and,  when  the 
liquid  assumes  a  greenish  color,  add  gradually  the 
Pure  Carbonate  of  Potassium,  previously  dissolved 
in  a  pint  and  a  half  of  the  Distilled  Water,  until  it 
ceases  to  produce  a  precipitate.  Continue  the  heat 
for  half  an  hour,  and  then  filter.  Wash  the  pre- 
cipitate with  the  remainder  of  the  Distilled  Water, 
boiling  hot,  and  again  filter.  Mix  the  filtered  liquids, 
and  evaporate  that  crystals  may  form.  Lastly,  pour 
off  the  mother-water,  and.  having  dried  the  crystals 
on  bibulous  paper,  keep  them  In  a  well-stopped 
bottle."    U.  a.  1870. 


( 


988 


Potassii  Bromidum. 


PART  I. 


alcohol  at  25°  C.  (77°  F.)j  in  less  than  1 
part  of  boiling  water,  and  in  16  parts  of  boiling 
alcohol;  also  soluble  in  glycerin.  On  heating 
the  salt  upon  platinum  foil  it  decrepitates;  and 
at  a  temperature  near  700°  C.  (1292°  P.)  it 
fuses  without  decomposing,  and  at  a  bright  red 
heat  volatilizes,  communicating  a  violet  color 
to  the  flame.  Its  aqueous  solution  (1  in  20) 
is  neutral,  or  has  only  a  scarcely  perceptible 
alkaline  reaction  upon  litmus  paper.  The  addi- 
tion of  tartaric  acid  T.S.,  or  of  sodium  bitar- 
trate  T.S.,  to  a  concentrated  aqueous  solution 
of  the  salt  produces  a  white  crystalline  precipi- 
tate. Silver  nitrate  T.S.  produces  a  yellowish- 
white  precipitate,  insoluble  in  nitric  acid  and 
in  a  moderate  excess  of  ammonia  water."  U.  S. 
"  Soluble  in  2  parts  of  cold  water,  and  in  200 
parts  of  alcohol  (90  per  cent.).  It  affords 
the  reactions  characteristic  of  potassium  and 
of  bromides.  Each  gramme,  dissolved  in  water, 
requires  for  complete  precipitation  not  less 
than  83.7  nor  more  than  85.4  cubic  centimetres 
of  the  volumetric  solution  of  silver  nitrate. 
It  should  yield  no  characteristic  reaction  with 
the  tests  for  lead,  copper,  areenium,  iron, 
aluminium,  zinc,  calcium,  magnesium,  sodium, 
ammonium,  bromates,  iodates,  or  cyanides,  and 
only  the  slightest  reactions  with  the  tests 
for  chlorides,  iodides,  or  sulphates.  Test-solu- 
tion of  ferric  chloride  should  not  cause  a  red 
coloration  in  the  cold  aqueous  solution  (absence 
of  thiocyanates)."  Br.  According  to  ('has.  1  >. 
Chase,  the  commercial  salt  often  is  decidedly 
alkaline,  and  will  precipitate  the  nlkaloids 
from  the  solution  of  their  salts ;  a  serious  mis- 
hap from  such  cause  is  very  conceivable. 

Tests. — To  determine  the  percentage  of 
chloride  in  an  impure  bromide  the  process  of 
Baudrimont,  as  improved  by  Falieres,  may  he 
Bed.  It  is  founded  upon  the  fact  that  chlo- 
rides precipitate  more  silver  than  the  bro- 
mides, because  of  the  lower  atomic  weight  of 
chlorine  as  compared  with  bromine;  for  an 
explanation  see  P.  J.,  1872,  p.  542.  Prepare 
a  titrated  solution  of  0.S52  gramme  of  silver 
nitrate  in  100  cubic  centimeters  of  distilled 
water.  It  is  necessary,  by  means  of  ferric 
chloride,  salts  of  barium,  and  strong  sulphuric 
acid  in  excess,  to  insure  that  there  are  present 
no  other  salts,  such  as  potassium  iodide,  car- 
bonate, or  sulphate,  or  sodium  nitrate,  which 
shall  interfere  with  the  results.  Then  dissolve 
one  gramme  of  the  bromide  in  thirty  or  forty 
grammes  of  water  in  a  stoppered  bottle,  and 
add  1.427  grammes  of  silver  nitrate  in  solution. 
When  the  precipitate  has  subsided,  add,  drop 
by  drop,  from  a  Gay-Lussac  burette  the  titrated 
solution.  If  the  bromide  be  pure,  no  precipi- 
tate forms;  otherwise  the  number  of  cubic 
centimeters  required  to  completely  precipitate 
it  equals  the  percentage  of  the  chloride.  An 
iodide  of  alkaline  metal  may  be  detected  by 
adding  to  the  solution  of  the  bromide,  palla- 
dium chloride,  which  will  precipitate  all  the 
iodine  in  the  form  of  palladium  iodide,  while 
the  bromide  of  that  metal  will  remain  in  solu- 


tion. (Ibid.)  According  to  Bobieure  and  Her- 
belin,  potassium  bromide  containing  iodide  may 
be  purified  by  boiling  with  bromine  water  and 
evaporating,  the  liberated  iodine  and  the  excess 
of  bromine  being  driven  off  during  the  evapo- 
ration. (J.  P.  C,  4e  ser.,  x.  166.)  The  U.  S. 
Pharmacopoeia  permits  the  presence  of  3  per 
cent,  of  chloride  in  potassium  bromide  but  in- 
sists on  the  absence  of  iodide  and  bromate. 
"If  1  Gm.  of  Potassium  Bromide  be  dissolved 
in  10  Cc.  of  water  and  0.1  Cc.  of  tenth-normal 
sulphuric  acid  V.S.  be  added,  no  color  should 
be  produced  by  the  subsequent  addition  of  a 
drop  of  phenolphthalein  T.S.,  even  after  heat- 
ing (limit  of  alkali).  If  diluted  sulphuric  acid 
be  dropped  upon  crushed  crystals  of  the  salt, 
and  the  mixture  be  shaken  with  1  Cc.  of  chlo- 
roform, the  latter  should  not  assume  a  yel- 
lowish-brown color  (absence  of  bromate).  If 
to  10  Cc.  of  the  aqueous  solution  of  the  salt 
(1  in  20),  1  Cc.  of  chloroform  he  added,  and 
if  chlorine  water,  which  has  been  diluted  with 
an  equal  volume  of  water,  be  introduced  cau- 
tiously drop  by  drop  with  constant  agitation,  the 
liberated  bromine  will  dissolve  in  the  chloro- 
form, imparting  to  it  a  yellow  to  orange  color, 
from  any  violet  tint  (absence  of  iodides). 
The  aqueous  solution  of  the  salt  (1  in  20), 
slightly  acidulated  with  hydrochloric  acid, 
should  not  respond  to  the  Time-Limit  Test 
for  hiarji  metals  (see  Part  III,  Test  No.  121). 
Ten  Cc.  of  the  aqueous  solution  of  the  salt  (1 
in  20),  when  acidulated  with  hydrochloric  acid, 
should  not  he  rendered  turbid  by  the  addition 
of  1  Ce.  of  potassium  sulphate  T.S.  (absence  of 
barium).  If  0.3  (im.  of  the  well-dried  salt 
he  dissolved  in  about  50  Cc.  of  water,  and  2  or 
3  drops  of  potassium  ehromate  T.S.  he  added, 
it  should  require  not  less  than  24.6  Ce.  nor 
more  than  25.85  Cc.  of  tenth-normal  silver 
nitrate  T.S.  to  produce  a  permanent  red  color." 
r.  8. 

Uses. — When  given  to  either  cold  or  warm 
blooded  animals  in  repeated  doses  of  sufficient 
amount,  potassium  bromide  produces  a  condi- 
tion of  universal  depression,  with  failure  of  the 
circulation,  progressively  increasing  paralysis, 
lowering  of  temperature,  and  finally  death 
from  asphyxia  or  exhaustion.  In  man  the 
remedy  causes  similar  results, — the  series  of 
phenomena  being  known  as  bromism.  The 
symptoms  are  muscular  weakness,  general  men- 
tal and  bodily  sluggishness,  loss  of  memory, 
often  marked  sleepiness,  depression  of  spirits 
deepening  into  complete  apathy,  lowering  of 
temperature,  and  finally  a  universal  depression 
of  function,  the  patient  lying  in  bed  scarcely 
more  than  a  feeble  automaton.  Fetor  of 
breath  is  usually  well  marked,  and  an  eruption 
of  acne  may  be  the  first  indication  of  the 
constitutional  action  of  the  drug.  In  some 
cases  the  effects  of  the  drug  upon  the  skin  are 
most  marked,  and  the  pustules,  under  its  con- 
tinuous exhibition,  become  furuncular  or  go  on 
to  ulceration.  It  seems  to  be  proved  that  the 
bromide  affects  the  whole  nervous  system,  but 
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in  the  lower  animals  the  portions  most  suscep- 
tible are  those  tissues  of  the  spinal  cord  whose 
function  it  is  to  receive  the  impulse  from  with- 
out, and  the  peripheral  ends  of  the  afferent  or 
sensitive  nerves.  Its  action  upon  the  circulation 
has  not  been  clearly  determined,  but  it  is  some- 
what probable  that  in  small  doses  it  contracts, 
in  large  ones  relaxes,  the  capillaries;  in  suffi- 
cient amount  it  lessens  the  force  of  the  heart's 
beats.  It  is  probably  eliminated  with  all  the 
secretions,  having  been  found  in  the  sweat, 
saliva,  urine,  and  intestinal  mucus.  When 
taken  largely  for  some  time  it  accumulates  in 
the  system,  and  it  has  been  found  in  the  urine 
a  month  after  the  ingestion  of  the  last  dose. 
It  has  been  employed  in  almost  all  diseases 
to  which  human  flesh  is  heir,  but  experience 
has  shown  that  it  is  chiefly  valuable  as  a  means 
of  quieting  non-inflammatory  excitement  of  the 
reflex  centres  of  the  cord,  of  the  peripheral 
afferent  nerves,  of  the  genital  function,  and 
of  the  cerebrum.  It  is  especially  valuable  in 
epilepsy,  in  which  disease,  however,  it  is  neces- 
sary to  maintain  its  decided  action  for  years. 
In  various  forms  of  convulsions,  such  as  hyster- 
ical, infantile,  and  puerperal,  it  is  often  of 
great  service.  In  tetanus  and  strychnine  poi- 
soning, if  given  with  sufficient  boldness,  it  is 
an  excellent  remedy.  In  general  nervous  ex- 
citement,— or  unrest, — in  delirium  tremens,  in 
nymphomania,  satyriasis,  and  other  forms  of 
genital  irritation  without  inflammation,  and  in 
semi-impotence  from  over-irritability  of  the 
sexual  organs,  it  is  of  great  service.  Given 
with  opium  it  will  often  avert  the  secondary 
nausea  which  that  narcotic  produces  in  some 
persons.  In  reflex  vomiting,  as  that  of  preg- 
nancy, it  is  often  of  advantage.  According  to 
J.  T.  Rothrock,  it  is  of  service  in  preventing 
the  so-called  urethral  fever  produced  in  some 
very  susceptible  males  by  the  passage  of  a 
catheter  or  bougie.  It  was  formerly  used  as 
an  alterative  and  resolvent  in  syphilis,  scrof- 
ula, bronchocele,  and  other  affections,  but  this 
employment  of  it  has  passed  entirely  out  of 
vogue. 

Potassium  bromide  may  be  given,  dissolved 
in  water,  in  doses  of  from  twenty  grains  to  a 
drachm  (1.3  to  3.9  Gm.)  three  times  a  day.  In 
some  cases  much  larger  amounts  are  required. 
In  severe  strychnine  poisoning  a  half-ounce 
(15.5  Gm.),  properly  diluted,  may  be  exhibited 
at  once,  and  in  tetanus  there  is  little  use  in 
giving  less  than  the  same  amount  in  the  twenty- 
four  hours. 

Dose,  ten  to  twenty  grains  (0.65  to  1.3  Gm.). 

POTASSII  CARBONAS.  U.  S.,  Br. 

POTASSIUM  CARBONATE 

( po-tas'si-i  car'bo-nas ) 

K»C03  =  137.27 

"It  should  contain,  when  thoroughly  dried, 
not  less  than  98  percent,  of  pure  Potassium 
Carbonate  [CO (OK) a],  and  should  be  kept  in 


well-stoppered  bottles."  U.  S.  "  Potassium  Car- 
bonate, K2CO3,  associated  with  either  one  or 
two  molecules  of  water.  It  may  be  obtained 
from  the  ashes  of  wood,  or  by  interaction  of 
crude  potassium  sulphate  and  crude  calcium 
carbonate  and  carbon."  Br. 

Salt  of  Tartar.  Carbonate  of  Potassa  from  Pearl- 
ash  ;  Potassii  Carbonas  Purus,  Sal  Tartari ;  Kali  Car- 
bonicum,  Carbonas  Potassicus,  s.  Kalicus  ;  Carbonate 
de  Potasse  pur,  Sel  de  Tartre,  Fr.  Cod.;  Kalium 
Carbonicum,  P.  G.;  Kohlensaureskall,  Kaliumcar- 
bonat,  O. ;  Carbonato  di  potassio,  It. ;  Carbonato  po- 
tasico,  Sp. 

The  present  U.  S.  Pharmacopoeia  does  not 
give  a  process  for  this  salt. 

The  object  of  the  process  *  is  to  purify  the 
impure  potassium  carbonate,  or  pearlash.  This 
generally  contains  certain  insoluble  impurities, 
as  well  as  small  portions  of  potassium  sulphate, 
silicate,  and  chloride,  as  explained  under  an- 
other head.  (See  Potassii  Carbonas  Impura.) 
By  dissolving  it  in  a  due  proportion  of  water, 
and  filtering  the  solution,  the  insoluble  impuri- 
ties are  disposed  of,  as  well  as  the  greater 
part  of  the  foreign  salts,  which,  being  much  less 
soluble  than  the  potassium  carbonate,  are  ex- 
cluded by  the  superior  affinity  of  this  salt  for 
the  water.  The  proper  way  of  conducting  the 
purification  is  to  mix  the  impure  carbonate 
with  an  equal  weight  of  cold  water,  and  to 
allow  the  mixture  to  stand  for  a  day  or  two, 
stirring  it  frequently  to  promote  the  action 
of  the  water.  The  clear  liquor  obtained  by 
decantation  or  filtration  is  then  evaporated  to 
dryness.  The  former  official  process  was  con- 
ducted very  much  in  this  way,  cold  water 
being  employed,  and  about  equal  weights  of 
alkali  and  water  being  used.  The  prolonged 
contact  of  the  water  with  the  salt,  and  the  occa- 
sional stirring  of  the  mixture,  formerly  ordered 
by  the  Dublin  College,  were  useful  directions. 
In  no  case  should  the  undissolved  residue  be 
washed  with  a  fresh  portion  of  water,  as  by 
such  a  proceeding  the  foreign  salts,  which  it 
is  the  object  of  the  process  to  separate,  would 
be  dissolved.  Iron  vessels  are  directed,  be- 
cause this  metal  is  not  acted  on  by  the  alkali, 
while  glass  is  attacked  by  it.  In  granulating 
the  salt  by  stirring,  it  is  better,  when  the  solu- 
tion is  brought  nearly  to  dryness,  to  keep  it  on 
the  fire  at  a  reduced  heat  until  the  process  is 
finished,  than  to  remove  it  the  moment  it 
thickens.  According  to  Berzelius,  a  more  pro- 
ductive process  for  purifying  pearlash,  though 
the  resulting  salt  is  not  so  pure  as  when  ob- 
tained in  the  way  just  described,  is  to  dissolve 
the  pearlash  in  more  than  its  weight  of  water, 
to  evaporate  the  solution  until  it  has  the  sp. 
gr.  1.52,  and  then  to  put  it  in  a  cool  place, 
that   the   foreign   salts,   principally   potassium 


1 "  Take  of  Impure  Carbonate  of  Potassium  [pearl- 
ash] thirty-six  troyounces;  Water  two  pints  and  a 
half.  Dissolve  the  Impure  Carbonate  in  the  Water, 
and  filter  the  solution ;  then  pour  it  into  an  iron 
vessel,  and  evaporate  over  a  gentle  fire  until  It 
thickens.  Lastly,  remove  it  from  the  fire,  and  stir 
constantly  with  an  iron  spatula  so  as  to  form  a 
granular  Bait.'"    V.  8.  1870. 
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6ulphate  and  chloride,  may  crystallize.  The 
solution  is  then  decanted,  and  evaporated  to 
dryness.  To  get  rid  of  the  silica,  Rieckher 
proposes  to  evaporate  the  solution,  exempt  from 
sulphate,  to  dryness,  to  moisten  the  residue 
with  solution  of  ammonium  carbonate,  and 
again  evaporate.  The  silica  separates,  and 
passes  into  the  insoluble  state  at  the  temper- 
ature necessary  for  evaporation.  By  again 
dissolving  and  evaporating,  the  carbonate  is 
obtained  free  from  this  impurity.  (Chem. 
Cb.,  1863,  p.  158.) 

Properties. — It  is  officially  described  as  "  a 
white,  granular  powder,  odorless,  and  having 
a  strongly  alkaline  taste;  very  deliquescent. 
Soluble  in  0.91  part  of  water  at  25°  C.  (77° 
F.),  and  in  about  0.65  part  of  boiling  water; 
insoluble  in  alcohol.  When  heated  to  130°  C. 
(266°  F.),  the  salt  loses  all  the  water  which 
it  may  have  retained  or  absorbed ;  at  a  bright 
red  heat  it  melts,  and  at  a  white  heat  it  vola- 
tilizes, communicating  to  a  non-luminous  flame 
a  pure  violet  color.  Its  aqueous  solution  (1 
in  20)  has  a  strongly  alkaline  reaction  upon  red 
litmus  paper,  and  effervesces  with  acids.  Its 
aqueous  solution  (1  in  10)  yields  with  < 
of  tartaric  acid  T.S.  a  while  crystalline  precipi- 
tate." U.  S.  It  is  extremely  deliquescent,  and 
hence  a  portion  of  it.  exposed  to  the  air  for 
some  time,  attracts  so  much  water  as  to  dissolve 
completely  into  an  oily  liquid,  called  by  the 
older  chemists  oleum  tartari  per  dcliqutum.  I  'n 
account  of  this  property,  potassium  carbonate 
should  be  kept  in  bottles  with  accurately  ground 
stoppers.  The  usual  impurities  ere  earthy 
matters,  potassium  sulphate  and  chloride,  and 
silica  in  the  state  of  potassium  sib- 

Tests. — "  No  residue  should  be  left  on  dis- 
solving 1  Gm.  of  the  salt  in  20  (V.  of  water 
(absence  of  earthy  impurities).  An  aq 
solution  of  Potassium  Carbonate  (1  in  20), 
slightly  acidulated  with  hydrochloric  acid, 
should  not  respond  to  the  Time-Limit  Test  for 
heavy  metals  (see  Part  III,  Test  No.  121). 
If  5  Cc.  of  the  aqueous  solution  (1  in  20)  be 
carefully  mixed  with  an  equal  volume  of  con- 
centrated sulphuric  acid,  and,  after  cooling, 
3  Cc.  of  ferrous  sulphate  T.S.  be  poured  upon 
it  so  as  to  form  a  separate  layer,  no  brown 
color  should  appear  at  the  line  of  contact  (ab- 
sence of  nitrate).  One  Gm.  of  Potassium  Car- 
bonate, weighed  after  having  been  thoroughly 
dried  at  130°  C.  (266°  P.),  and  dissolved  in 
about  50  Cc.  of  water,  should  require  not  less 
than  14.3  (14.38)  Cc.  of  normal  sulphuric  acid 
V.S.  for  neutralization,  methyl-orange  T.S.  be- 
ing used  as  indicator."  U.  S.  The  official 
test  permits  the  presence  of  2  per  cent,  of  im- 
purities. It  is  incompatible  with  acids  and 
acidulous  salts,  ammonium  chloride  and  ace- 
tate, lime  water,  calcium  chloride,  magnesium 
sulphate,  alum,  tartar  emetic,  silver  nitrate, 
ammoniated  copper  and  ammoniated  iron,  fer- 
rous sulphate,  tincture  of  ferric  chloride,  cal- 
omel and  corrosive  sublimate,  lead  acetate  and 
subacetate,   and   zinc  sulphate.     It   is   not   de- 


composed by  iron  and  potassium  tartrate. 
"  Each  gramme  should  require  for  neutraliza- 
tion at  least  11.9  Cc.  of  volumetric  solution  of 
sulphuric  acid.  2  grammes,  after  exposure  to 
a  red  heat,  should  leave  between  1.66  and  1.7 
grammes  of  anhydrous  potassium  carbonate,  Ka 
COs."  Br.  A  solution  of  the  salt,  on  exposure 
to  the  air,  or  on  addition  of  an  acid,  deposits 
flocculi  consisting  of  hydrated  silica,  resulting 
from  the  decomposition  of  potassium  silicate, 
which  is  always  present  as  an  impurity.  The 
spontaneous  deposition  of  silica  is  owing  to  the 
absorption   of   carbon   dioxide. 

Composition. — Potassium  carbonate,  after 
exposure  to  a  red  heat,  is  anhydrous,  consisting 
of  two  atoms  of  potassium  and  one  carbonic 
acid  group,  COs.  Obtained  by  the  usual  pro- 
cesses, it  contains  two  molecules  of  potas- 
sium carbonate  and  three  of  water.  When 
axpoaed  to  the  air,  potassium  carbonate  absorbs 
sufficient  water,  before  losing  its  solid  form,  to 
give  it  three  molecules;  with  more  it  begins  to 
deliquesce.  (Pohl,  A.  J.  P.,  1861,  p.  532.) 
Potassium  pcrearbonate,  KaCaOe,  was  made  by 
Constans  and  von  Hansen  by  elect rolyzing  a 
saturated  solution  of  potassium  carbonate,  and 
gradually  lowering  the  temperature.  It  is  a 
bluish  amorphous  powder,  hydroscopic  and  de- 
composing water  at  ordinary  temperatures,  bi- 
carbonate being  formed.  {Chem.  News,  1897, 
170;   [t 

Uses. — Purified  pearlash  is  the  form  of 
potaaaium  carbonate  usually  employed  in  this 
country,  where  it  is  frequently,  though  in- 
correctly, called  salt  of  tartar,  the  latter  name 
being  strictly  applicable  to  the  purer  carbonate 
obtained  by  decomposing  cream  of  tartar.  It 
aakmally  need  as  an  antacid  in  dyspepsia, 
a  diuretic  in  dropsy,  and  an  antilithic  in  uric 
acid  gravel,  but  the  purpose  to  which  it  was 
most  commonly  applied  in  former  years  was 
the  formation  of  the  neutral  mixture  and  the 
effervescing  draught.  It  is  also  useful  in  some 
of  jaundice,  directly  exciting  the  hepatic 
function.  It  should  always  be  administered  in 
dilute  solution.  In  large  quantities  it  acts  as 
a  corrosive  poison,  and  is  capable  of  producing 
death  in  a  few  hours;  three  ounces  in  very 
concentrated  solution  have  been  recovered  from 
by  an  adult  female.  (Espagne,  A.  G.  M., 
Fev.  1867.)  The  antidotes  are  the  fixed  oils 
and  the  vegetable  acids.  As  a  local  remedy  in 
cutaneous  affections,  potassium  carbonate  is 
used  in  the  form  of  bath,  lotion,  and  ointment. 
From  eight  to  sixteen  ounces  may  be  used  for  a 
single  bath,  the  quantity  being  gradually  in- 
creased. Lotions  may  be  made  by  dissolving 
two  or  three  drachms  in  a  pint  of  water;  and 
ointments,  by  rubbing  from  ten  grains  to  a 
drachm  with  an  ounce  of  lard. 

Dose,  ten  to  thirty  grains  (0.65  to  2.0  Gm.). 

Off.  Prep. — Decoctum  Aloes  Compositum,  Br.; 
Liquor  Arsenicalis,  Br.;  Liquor  Bismuthi  et  Am- 
monii  Citratis,  Br.;  Mistura  Ferri  Composita, 
U.  8.,  Br.;  Pilulae  Ferri  Carbonatis,  U.  8.;  Po- 
tassa  Sulphurata,  Br.;  Spiritus  ^Etheris  Nitrosi, 
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V.  8.;  Syrupus  Rhei,  U.  8.;  Syrupus  Rhei  Aro- 
maticus,  U.  8.;  Unguentum  Potassii  Iodidi, 
U.  8.,  Br. 

POTASSII  CARBONAS  IMPURA. 
U.  S.   1870. 

IMPURE  CARBONATE  OF  POTASSIUM 

(po-tas'si-I    car'bo-nas    im-pu'ra) 

Pearlash,  Pearlashes,  Impure  Potassa ;  Potasse  du 
Commerce,  Fr. ;  Rohe  Pottasche,  Q.;  Potasch,  Dutch; 
Potaske,  Dan.;  Potaska,  Swed. ;  Potassa  del  com- 
mereio.  It.;  Cenlzas  claveladas,  Sp. 

The  alkali  called  potassa  is  the  hydroxide  of 
the  metal  potassium.  (See  Potassium.)  It  exists 
iu  various  states  of  purity  admixed  with  carbon- 
ate. In  its  most  impure  state,  it  is  the  common 
potash  or  potashes  of  commerce.  This,  subjected 
to  calcination,  is  rendered  purer,  and  is  then 
called  pearlash,  the  form  of  the  alkali  desig- 
nated by  the  name  at  the  head  of  this  article. 

Natural  State  and  Preparation. — Potash  and 
pearlash  of  commerce  were  formerly  procured 
largely  from  the  ashes  of  wood  by  lixiviation, 
and  the  subsequent  evaporation  of  the  solution 
obtained.  The  alkali  exists  in  the  wood  princi- 
pally in  the  state  of  acetate,  and,  being  of  a 


pots,  where  it  congeals  in  cakes.  These  are 
broken  up  and  packed  in  tight  barrels,  and  con- 
stitute the  potash  of  commerce.  If  it  is  in- 
tended to  make  pearlash,  the  process  is  varied. 
In  this  case  the  black  matter  of  the  consistence 
of  brown  sugar,  called  black  salts  by  our  manu- 
facturers, instead  of  being  fused,  is  transferred 
from  the  kettles  to  a  large  oven-shaped  furnace 
so  constructed  that  the  flame  may  play  over  the 
alkaline  mass,  which  in  the  meantime  is  stirred 
by  means  of  an  iron  rod.  The  ignition  is  in 
this  way  continued  until  the  combustible  im- 
purities are  burnt  out,  and  the  mass,  from  being 
black,  becomes  of  a  bluish-white  color. 

The  ashes  of  plants  amount  generally  to  not 
more  than  a  few  parts  in  the  hundred,  and  of 
these  a  portion  only  consists  of  potassium  hy- 
droxide. The  different  parts  of  the  same  vege- 
table, and,  for  a  stronger  reason,  different 
plants,  furnish  variable  quantities  of  ashes. 
Ligneous  plants  yield  less  than  herbaceous,  the 
trunk  less  than  the  branches,  and  the  branches 
less  than  the  leaves.  The  bark  yields  more 
ashes  than  the  wood,  and  the  leaves  of  trees 
which  drop  their  foliage  in  winter  yield  more 
than  the  leaves  of  evergreens.  The  table  be- 
low gives  the  number  of  parts  of  potassium  hy- 
droxide contained  in  the  ashes  of  one  thousand 
parts  of  the  plants. 


Pine 0.45 

Poplar 0.75 

Birch 1.29 

Beech 1.45 

Oak 2.03 

Box 2.26 

Willow 2.85 

Linden 3.27 

Elm 3.9 

Maple 3.9 


Wheat  straw 4.18 

Flax 5.0 

Rush 5.08 

Common  thistle 5.37 

Vine  branches 5.5 

Barley  straw 5.8 

Beech  bark 6.0 

Fern 6.2 

Indian  corn  stalks 17.5 

Sunflower  stalks 19.4 


Dry  oak  leaves 24.0 

Common  nettle 25.0 

Black  elder 25.5 

Vetch 27.5 

Poke 45.6 

Wheat  stalks 47.0 

Stems  of  potatoes 55.0 

Wormwood 73.0 

Fumitory 79.0 

Angelica 96.2 


fixed  and  incombustible  nature,  is  left  behind 
after  the  incineration.  The  wood  is  burned  on 
the  ground,  in  a  place  sheltered  from  the  wind. 
The  ashes  consist  of  a  soluble  and  an  insoluble 
portion.  The  soluble  part  is  made  up  of  potas- 
sium carbonate,  together  with  potassium  sul- 
phate, phosphate,  and  silicate,  and  potassium 
and  sodium  chlorides;  the  insoluble  portion,  of 
calcium,  and  aluminum  salts,  oxidized  iron  and 
manganese  carbonate  and  phosphate,  and  a  little 
carbonaceous  matter  that  has  escaped  combus- 
tion. The  ashes  are  lixiviated  in  barrels  with 
the  addition  of  a  portion  of  lime,  and  the  soluble 
substances  above  mentioned  are  taken  up.  The 
lixivium  is  then  evaporated  in  large  iron  ket- 
tles, which  for  several  days  are  kept  constantly 
full.  The  evaporation  is  continued  until  the 
mass  has  become  of  a  black  color  and  of  the 
consistence  of  brown  sugar.  It  is  now  sub- 
jected to  as  powerful  a  heat  as  can  be  pro- 
duced by  the  best  wood  fire  for  a  number  of 
hours,  by  which  it  is  fused.  During  the  fusion 
the  combustible  impurities  are  for  the  most  part 
burnt  out,  and  a  gaseous  matter  is  emitted, 
which  agitates  the  more  fluid  part.  "When  the 
fusion  is  complete,  the  liquid  becomes  quiescent, 
and  looks  like  melted  iron.  It  is  now  trans- 
ferred, by  means  of  large  iron  ladles,  to  iron 


Commercial  History. — Potash  and  pearlash 
have  been  made  in  those  countries  in  which 
forests  abound.  Accordingly,  the  alkali  has 
been  extensively  manufactured  in  Canada.  In 
the  United  States,  with  the  disappearance  of 
our  forests,  its  production  has  been  greatly  cur- 
tailed. While  the  exports  at  one  time  were  very 
large,  they  have  diminished  so  that  in  1904  only 
1,027,181  lbs.,  valued  at  $56,800,  were  exported, 
and  in  1905,  548,432  lbs.,  valued  at  $31,346. 

Some  idea  of  the  falling  off  in  manufacture 
may  be  gained  by  comparing  this  output  with 
that  of  1850,  the  year  of  greatest  production, 
when  27,000,000  lbs.  were  exported  from  Canada 
alone.  ( See  an  interesting  report  on  "  Cana- 
dian Potash,"  by  T.  D.  Reed,  Proc.  A.  Ph.  A., 
1893,  126.)  It  is  produced  in  considerable 
quantities  in  the  northern  countries  of  Europe, 
especially  in  Russia  and  on  the  shores  of  the 
Baltic.  It  is  of  different  qualities  as  it  occurs 
in  commerce,  and  is  distinguished  by  the  coun- 
try or  place  of  manufacture,  as  American,  Rus- 
sian, Dantzic  potash,  etc.  Within  recent  years 
the  residues  of  beet  root  molasses,  after  fermen- 
tation of  the  sugar  and  distillation  of  the  spirit, 
have  served  as  a  source  of  potash.  It  is  thus 
obtained  in  large  quantity  in  Germany  and 
France. 
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The  suint  of  sheep's  wool  constitutes  another 
source  of  potashes.  Potassium  sulphate,  either 
the  crude  salt  from  the  Stassfurt  deposits  or 
that  obtained  from  the  crude  potassium  chloride 
of  the  same  locality,  is  also  converted  into  car- 
bonate by  a  process  analogous  to  Leblanc's  soda 
process.  The  principle  of  the  ammonia  soda 
process  can  also  be  applied  to  the  crude  potas- 
6ium  chloride  of  Stassfurt,  with  this  difference 
in  the  practical  operation,  that,  because  of  the 
ready  solubility  of  the  acid  potassium  car- 
bonate, trimethylamine  is  used  instead  of  am- 
monia, as  the  chloride  of  this  base  is  much  more 
soluble  than  is  ammonium  chloride.  Crude 
potash  is  now  prepared  in  largest  amount  from 
the  "  abraum  "  salts  of  the  German  rock  salt  de- 
posits, in  a  manner  analogous  to  the  prepara- 
tion of  sodium  carbonate  from  sodium  chloride. 
The  mixture  of  magnesium  and  potassium  chlo- 
rides found  so  abundantly  in  these  deposits  may 
also  be  saturated  with  carbon  dioxide,  when  an 
insoluble  double  salt,  MgCOa -f  KHCOa + 
4HaO,  separates  out.  By  heating  this  with 
water  under  pressure  it  decomposes  into  insol- 
uble magnesium  carbonate  and  soluble  potas- 
sium carbonate,  which  remains  in  solution  and 
is  obtained  therefrom  by  evaporation.  Other 
minerals  have  also  become  the  source  of 
potassium  salts,  especially  a  deposit  of  mixed 
potassium  and  magnesium  chlorides,  overlying 
abed  of  common  salt,  at  Stassfurt,  near  ACadgd- 
burg,  in  Prussia.  The  production  of  the  most 
important  of  these  potash  minerals  at  Stassfurt 
for  1904  was  in  metric  tons  as  follows:  potas- 
sium chloride,  297,238,  valued  at  $8,850,500; 
kainite,  1,905,843,  valued  at  $6,64L250;  other 
potassium  salts  2,179,471  tons,  valued  at  $5, 
573,500. 

Properties. — Potash  is  in  the  form  of  fused 
masses,  of  a  stony  appearance  and  hardness, 
and  a  caustic  burning  taste.  Its  color  is  varie- 
gated, but  reddish  and  dark  brown  are  the  pre- 
dominant hues.  When  exposed  to  the  air,  it 
absorbs  moisture  and  deliquesces,  and,  if  suffi- 
ciently long  exposed,  finally  becomes  liquid. 
Pearlash  is  of  a  white  color,  with  usually  a 
tinge  of  blue.  As  it  occurs  in  commerce,  it  is 
in  tight  casks,  containing  about  three  hundred 
and  fifty  pounds,  in  which  it  forms  one  entire, 
hard,  concrete  mass.  In  commerce  it  is  found 
in  coarse  powder,  intermingled  with  lumps  as 
dug  out  of  the  casks,  presenting  an  opaque 
granular  appearance,  like  table  salt  or  common 
sugar.  It  is  deliquescent,  and  has  a  burning 
alkaline  taste.  It  is  soluble  in  water,  with  the 
exception  of  impurities.  The  soluble  matter  in 
100  grains  of  the  salt  of  medium  quality  will 
neutralize  about  58  grains  of  official  sulphuric 


acid.  It  differs  from  potash  principally  in 
containing  fewer  combustible  impurities  and  in 
being  less  caustic  and  deliquescent.  The  color- 
ing matter  of  both  these  forms  of  alkali  is  de- 
rived from  carbonaceous  impurities  and  small 
portions  of  iron  and  manganese. 

Composition. — The  basis  of  both  potash  and 
pearlash  is  potassium  carbonate,  but  this  is 
associated  with  certain  salts  and  with  insoluble 
impurities.  Several  varieties  of  potash  found 
in  commerce  were  analyzed  by  Vauquelin,  whose 
principal  results  are  contained  in  the  table  be- 
low. The  quantity  examined  of  each  kind  was 
1152  parts. 

These  results,  calculated  for  100  parts,  show 
that  the  American  potash  contains  74  per  cent, 
of  pure  alkali  hydroxide  and  the  Russian  67  per 
cent.  Pearlash,  it  is  seen,  is  more  rich  in  car- 
bonic acid  than  potash,  and  this  result  of 
analysis  corresponds  with  the  qualities  of  the 
two  substances  as  prepared  in  the  United 
States, — potash  being  known  to  be  far  more 
caustic  than  pearlash.  Besides  the  impurities 
shown  by  the  table,  potassium  phosphate  and 
silicate  and  sodium  chloride  are  present.  J.  U. 
Lloyd,  in  the  Proc.  A.  Ph.  A.,  1892,  p.  190,  gives 
the  results  of  an  examination  of  American  com- 
mercial potashes;  he  found  that  what  was  sold 
in  the  market  as  "  first  sorts  "  was  largely  adul- 
terated with  common  salt,  this  addition  made  to 
the  melted  potash  in  the  kettle  tending  to  whiten 
the  crude  potash  and  give  it  increased  value  in 
the  eyes  of  those  consumers  who  judge  merely 
by  appearance  and  do  not  take  the  trouble  to 
assay  it.  According  to  Stevenson  Macadam, 
the  potashes  of  commerce  contain  iodine  and  a 
trace  of  bromine,  which  shows  that  the  forest 
trees  from  which  the  alkali  is  obtained  must 
contain  a  very  minute  proportion  of  these  non- 
metallic  elements. 

As  the  potash  of  commerce  is  valuable  in  the 
arts  in  proportion  to  the  quantity  of  real  alkali 
which  it  contains,  it  is  important  to  possess  an 
easy  method  of  ascertaining  its  quality  in  that 
respect.     (See  Potassii  Hydroxidum.) 

Pearlash,  from  its  impurity,  is  never  used  as 
a  medicine.  Purified  to  a  certain  extent,  it 
takes  the  name  of  potassium  carbonate.  (See 
Potassii  Carbonas.) 

POTASSII  CHLORAS.  U.  S.,  Br. 

POTASSIUM  CHLORATE 

(po-tas'sl-i  ehlo'ras) 
KC103=  121.68 

"  It  should  contain  not  less  than  99  percent, 
of   pure   Potassium    Chlorate    [CIO2.OK],   and 


Kinds  of  Potash. 


American  potash 
Russian  potash  . 
Pearlash  .  .  . 
Dantzic  potash  . 


Potassium 
Hydroxide. 


857 
772 
754 
603 


Potassium 
Sulphate. 


154 
65 
80 

152 


Potassium 
Chloride. 


Insoluble 
Residue. 


2 
56 

6 
79 


Carbon 

Dioxide 

and  Water. 


119 

254 
308 
304 
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should  be  kept  in  well-stoppered  bottles.  Great 
caution  should  be  observed  in  handling  it,  as 
dangerous  explosions  are  liable  to  occur  when 
it  is  heated  or  subjected  to  concussion  or  trit- 
uration with  organic  substances  (cork,  tannic 
acid,  sugar,  etc.),  or  with  sulphur,  antimony 
sulphide,  phosphorus,  or  other  easily  oxidizable 
substances."  U.  S.1  "  Potassium  Chlorate,  KC1 
Oa,  is  obtained  by  passing  chlorine  into  water 
holding  lime  or  magnesia  in  suspension,  treating 
the  clarified  liquid  with  potassium  chloride,  and 
subsequently  crystallizing  the  potassium  chlo- 
rate." Br. 

Chlorate  of  Potash ;  Kali  Oxymuriaticum,  Kali 
Muriaticum  Oxygenatum,  Chloras  Potassicus,  s.  Kali- 
cus ;  Hyperoxymuriate  of  Potassa ;  Chlorate  de  Po- 
tasse,  Fr.  Cod.;  Kalium  Chloricum,  P.  O. ;  Kalium- 
chlorat,  Chlorsaures  Kali,  G.;  Clorato  di  potassio,  It. 

In  the  U.  S.  and  Br.  Pharmacopoeias  no  pro- 
cesses are  given  for  potassium  chlorate. 

Preparation. — The  salt  may  be  obtained  by 
the  process  of  Graham,  which  consists  in  mixing 
potassium  carbonate  with  an  equivalent  quan- 
tity of  calcium  hydroxide  before  submitting  it  to 
the  action  of  chlorine.  The  gas  is  absorbed 
with  avidity,  and  the  mass  becomes  hot,  while 
water  is  given  off.  The  lime  converts  the  car- 
bonate into  potassium  hydroxide,  and  the  reac- 
tion then  takes  place  between  six  molecules  of 
potassium  hydroxide  and  six  atoms  of  chlo- 
rine, with  the  result  of  forming  five  molecules 
of  potassium  chloride  and  one  of  potassium 
chlorate,  while  three  molecules  of  water  are 
eliminated. 

6K0H  +  3Ck  =  5KC1  +  KClOs  +  3HaO 
The  products  are,  therefore,  calcium  carbonate, 
potassium  chloride,  and  potassium  chlorate. 
The  chloride  and  chlorate  are  separated  from 
the  carbonate  by  solution  in  hot  water,  and  the 
chlorate  from  the  chloride  by  priority  of  crys- 
tallization; a  large  proportion  of  the  potassium 
hydroxide  is  lost  by  being  converted  into  potas- 
sium chloride.  In  the  process  now  generally 
employed  for  the  commercial  manufacture  of 
potassium  chlorate  this  is  obviated,  as  follows. 
Chlorine  is  passed  into  a  solution  of  milk  of 
lime  having  a  specific  gravity  of  1.04  until  the 
liquid  is  nearly  saturated.  The  clear  solution 
is  evaporated  until  it  has  a  specific  gravity  of 
1.18,  and  then  potassium  chloride  added,  and 
the  mixture  boiled  down  until  a  specific  gravity 
of  1.28  is  attained.  On  cooling,  crystals  of 
potassium  chlorate  separate  out.  The  reactions 
here  are 

6Ca(OH)2  +  6Cl2  = 

5CaCb  4-  Ca(  ClOa)  2  +  6H2O 
Ca(C103)2  +  2KC1 »  CaCla  +  2KC1C-3 
Pechiney's  improvement  on  this  process  is  to 
separate  the  greater  part  of  the  calcium  chloride 
from  the  calcium  chlorate  before  adding  the 
potassium  chloride.  For  details,  see  N.  B., 
Feb.  1882. 

1  Tablets  composed  of  potassium  chlorate  and  am- 
monium chloride  have  been  known  to  explode  violently 
after  having  been  made  some  time,  evidently  on  ac- 
count of  chemical  decomposition  and  the  sudden  evo- 
lution of  a  large  quantity  of  the  gaseous  constituents. 

(63) 


The  potassium  chlorate  of  commerce  is  also 
prepared  by  the  reaction  of  solutions  of  potas- 
sium chloride  and  calcium  hypochlorite,  with 
the  assistance  of  heat.  The  potassium  chlorate 
crystallizes  during  the  refrigeration  of  the 
liquor,  and  calcium  chloride  remains  in  solution : 
2KC1  +  3Ca(0Cl)2.CaCl2  = 

2KC1C-3  4-  6CaCla 
This  process  has  been  further  improved  in  Mus- 
pratt  and  Eschellmann's  English  patents  {J. 
Soc.  Chem.  Ind.,  iii.  pp.  349  and  445)  by  sub- 
stituting magnesia  for  lime,  as  potassium  chlo- 
rate is  much  less  soluble  in  magnesium  chloride 
solutions  than  in  those  of  calcium  chloride,  and 
consequently  much  less  chlorate  is  left  in  solu- 
tion. The  process  is  said  to  increase  the  pro- 
duction of  chlorate  by  from  15  to  20  per  cent. 
For  a  full  account  of  the  improved  methods,  see 
Thorpe's  Dictionary  of  Applied  Chemistry, 
1891,  vol.  i.  531.  See  also  J.  Chem.  S.,  lxx.  517. 
Potassium  chlorate  is  also  now  made  on  a  com- 
mercial scale  by  the  electrolysis  of  potassium 
chloride  solution,  two  companies  having  begun 
operations  at  Niagara  Falls,  while  several  others 
are  operating  under  different  patents  in 
Europe.  The  potassium  chloride,  on  electrolysis 
in  a  cell  without  diaphragm,  yields  first  potas- 
sium hypochlorite,  but  as  the  temperature  of 
the  bath  is  kept  above  50°  C,  it  is  changed  to  a 
mixture  of  chlorate  and  chloride,  from  which, 
on  cooling,  the  former  crystallizes  out. 

Properties. — Potassium  chlorate  is  in  "  color- 
less, lustrous,  monoclinic  prisms  or  plates,  or 
a  white,  granular  powder;  odorless,  and  having 
a  cooling,  characteristic  taste.  Permanent  in 
the  air.  Soluble  in  16  parts  of  water  at  25° 
C.  (77°  F.),  and  in  1.7  parts  of  boiling  water; 
insoluble  in  absolute  alcohol  and  but  slightly 
soluble  in  diluted  alcohol.  At  334°  C.  (633.2° 
F.)  the  salt  fuses,  and  above  352°  C.  (665.6° 
F.)  it  is  decomposed  into  oxygen  and  potas- 
sium perchlorate;  above  400°  C.  (752°  F.) 
all  of  its  oxygen  is  liberated,  and  a  white 
residue  of  potassium  chloride  remains,  amount- 
ing to  60.8  percent,  of  the  pure  Chlorate  em- 
ployed. This  residue  is  readily  soluble  in 
water,  and  the  solution  yields  a  white,  curdy 
precipitate  with  silver  nitrate  T.S.  The  aque- 
ous solution  of  the  salt  (1  in  20)  is  neutral  to 
litmus  paper.  With  excess  of  tartaric  acid 
T.S.,  the  solution  (1  in  20)  slowly  yields 
a  scant,  white,  crystalline  precipitate;  with 
platinic  chloride  T.S.,  a  yellow  crystalline 
precipitate  is  produced.  When  heated  with 
hydrochloric  acid,  the  aqueous  solution  (1  in  20) 
assumes  a  greenish-yellow  color,  and  evolves 
chlorine.  The  aqueous  solution  of  the  salt 
(1  in  20)  should  not  become  discolored  upon 
the  addition  of  ammonium  sulphide  T.S.  (ab- 
sence of  heavy  metals).  If  to  1  Gm.  of  Potas- 
sium Chlorate  contained  in  a  test-tube  of  about 
40  Cc.  capacity,  5  Cc.  of  water,  5  Cc.  of  potas- 
sium hydroxide  T.S.,  and  about  0.2  Gm.  of 
aluminum  wire  be  added,  and  if  in  the  upper 
portion  of  the  test-tube  a  pledget  of  purified  cot- 
ton be  inserted,  and  over  the  mouth  there  be 


994 


Potassii  C Moras. — Citras. 


PART  I. 


placed  a  piece  of  moistened  red  litmus  paper, 
then  if  the  tube  be  heated  upon  a  water-bath 
for  fifteen  minutes,  no  blue  coloration  of  the 
paper  should  be  discernible  (limit  of  nitrates 
and  nitrites)."  U.S.  "  In  colorless  monoclinic 
crystals  with  a  cool  saline  taste,  soluble  in  16 
parts  of  cold  and  3  parts  of  boiling  water. 
Moistened  with  hydrochloric  acid  it  evolves  a 
yellow  gas  consisting  of  a  mixture  of  chlorine 
and  chloric  oxide.  When  heated  it  fuses, 
gives  off  oxygen  gas,  and  leaves  a  white  residue 
soluble  in  water,  forming  a  solution  which 
affords  the  reactions  characteristic  of  potassium 
and  of  chlorides."  Br.  Potassium  chlorate  is 
characterized  also  by  becoming  first  yellow  and 
then  red  by  admixture  with  a  little  sulphuric 
acid,  and  by  the  action  of  that  acid  evolving 
chlorine  tetroxide  (CI2O4),  known  by  its  yellow 
color,  and  its  explosive  property  when  heated; 
by  its  bleaching  power  when  mixed  with  hydro- 
chloric acid  and  then  with  water,  and  by  its 
property  of  exploding  violently  when  triturated 
with  a  small  portion  of  sulphur  or  phos- 
phorus or  kermes  mineral.  Potassium  chlo- 
rate consists  of  one  atom  of  potassium  in 
combination  with  the  chloric  acid  group.  This 
salt  is  an  excellent  test,  of  manganese  existing 
in  organic  matter.  If  a  small  portion  of  such 
matter,  containing  even  a  trace  of  manganese, 
be  thrown  on  the  surface  of  the  pure  melted 
salt  in  a  test-glass,  after  the  combustion  has 
ceased  the  cooled  saline  mass  will  be  found 
to  have  a  rose  or  pinkish  tint,  caused  by 
the  formation  of  potassium  permanganate. 
(Neues  Repert.,  vi.  247.)  A  similar  discolora- 
tion of  the  salt,  produced  by  the  use  of  pure 
charcoal  in  the  same  manner,  will  evince  the 
presence  of  manganese  in  the  chlorate  as  an 
impurity. 

Uses. —  Owing  to  the  assertion  of  O'Shaugh- 
nessy  that  under  the  use  of  potassium  chlo- 
rate all  the  blood  of  the  body  becomes  florid, 
it  was  long  supposed  that  the  salt  acts  upon  the 
system  as  an  oxidizing  agent.  Isambert,  how- 
ever, has  found  the  statement  of  O'ShauLrh- 
nessy  incorrect,  and  as  the  chlorate  does  not 
naturally  part  with  its  oxygen  at  the  tempera- 
ture of  the  body,  and  as  it  is  eliminated  from 
the  kidneys  unchanged,  it  is  evident  that  it  has 
not  the  specific  action  claimed  for  it.  It  is 
more  irritant  than  most  of  the  other  potassium 
salts,  and  probably  acts  less  powerfully  as  a 
cardiac  depressant  than  do  most  of  them.  It 
is  efficient  in  the  follicular  and  even  the  gan- 
grenous stomatitis  of  childhood,  and  in  mer- 
curial ptyalism,  acting,  however,  only  by  its 
local  influence,  it  being  continually  eliminated 
with  the  saliva  and  coming  in  perpetual  con- 
tact with  the  mucous  membrane  of  the  mouth. 
It.  is  much  employed  in  scarlatina  and  diph- 
theria, but  has  no  specific  action  in  these 
affections,  being  useful  only  by  its  direct  in- 
fluence upon  the  mucous  membrane  affected. 
In  scurvy,  phthisis,  and  the  various  dyscrasiae 
in  which  it  was  once  employed,  it  is  of  no  ser- 
vice. 


As  an  alterative  stimulant  local  application, 
potassium  chlorate  is  often  very  useful  in  in- 
flammations of  the  mucous  membrane,  such  as 
stomatitis,  pharyngitis,  urethritis,  vaginitis, 
chronic  cystitis,  etc.,  as  well  as  in  indolent  ulcers 
either  upon  the  surface  of  the  body  or  in  such 
interior  portions  as  can  be  reached.  Its  satu- 
rated solution  given  by  injection  with  laudanum, 
twice  daily,  is  an  excellent  remedy  for  hemor- 
rhoids. As  a  prophylactic  in  salivation  five 
to  ten  grains  (0.32  to  0.65  Gm.)  may  be  given. 
Taken  to  the  extent  of  five  drachms  (19.4  Gm.) 
in  twenty-four  hours,  it  has  been  found  to  pro- 
duce diuresis,  abundant  salivation,  and  a  strong 
saltish  taste.  Such  an  amount  as  this  is,  how- 
ever, dangerous  even  for  the  adult.  When 
used  as  a  wash  or  an  injection,  from  a  drachm 
to  half  an  ounce  (3.9  to  15.5  Gm.)  of  the  salt 
may  be  dissolved  in  a  pint  (472  Cc.)  of  water. 
A  solution  in  glycerin,  in  the  proportion  of 
one  part  of  the  salt  to  ten  parts  of  the  men- 
struum, has  been  especially  recommended  as 
a  dressing  for  ill-conditioned  wounds  and  ulcers. 
The  remedy  has  also  been  applied  in  the  form 
of  very  fine  powder  dusted  on  the  surface. 

In  overdose  potassium  chlorate  is  an  active 
poison,  lour  drachms  of  it  having  caused  death 
in  the  adult.  The  symptoms  produced  were 
violent  vomiting,  profuse  diarrhoea,  excessive 
dyspnoea,  great  failure  of  the  heart's  action. 
and  marked  cyanosis.  The  urine  is  lessened 
in  quantity,  albuminous,  often  of  a  dark  red- 
dish-brown or  blackish  color,  and  containing 
tube  ca.sts  and  the  debris  of  blood  oorpu 
in  some  cases  there  have  been  marked  nervous 
symptoms,  such  as  cramps,  delirium,  coma,  etc. 
The  lesions  found  after  death  are  those  of  gas- 
troenteritis and  acute  nephritis,  with  altera- 
tion in  the  character  of  the  blood  due  to  the 
development  in  it  of  metlumioglobin.  On  ac- 
count of  their  irritant  action  on  the  kidn 
Large  doses  are  especially  dangerous  in  diph- 
theria. 

Dose,  from  five  to  fifteen  grains  (0.32  to  1.0 
Gm.). 

Off.  Prep. — Liquor  Chlori  Compositua,  V.  B.J 
Trochisci  Potassii  Chloratis,  U.  S.   (Br.). 


POTASSII  CITRAS.  U.  S.,  Br. 

POTASSIUM  CITRATE 

(pQ-tas'sI-i     ci'tras) 

K3C6H507  +  HjjO  =  322.08 

"  It  should  contain  not  less  than  99  percent, 
of  pure  Potassium  Citrate  [CaH^OH)  (COO 
K)3  +  H20],  and  should  be  kept  in  well-stop- 
pered bottles."  U.  S.  u  Potassium  Citrate,  Cs 
H4.0H.(C00K)3,  is  prepared  by  the  interac- 
tion of  citric  acid  and  potassium  carbonate." 
Br. 

Kalium  Citricum,  Citras  Potassieus,  s.  Kalicus ; 
Citrate  of  Potash  ;  Citrate  de  Potasse,  Fr. ;  Kalium- 
citrat,  Citronsaures  Kali,  O. 
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Potassium  citrate  was  known  formerly  by  the 
name  of  salt  of  Riverius.  In  the  U.  S.  for- 
mula of  1870,  *  mutually  saturating  proportions 
of  the  acid  and  bicarbonate  were  intended  to 
be  employed,  the  latter  ingredient  being  pre- 
ferred to  the  carbonate  on  account  of  its  greater 
purity.  The  potassium  of  the  bicarbonate 
unites  with  the  citric  acid  to  form  the  potas- 
sium citrate,  and  the  carbon  dioxide  escapes, 
producing  effervescence.  The  resulting  solu- 
tion is  directed  to  be  evaporated  to  dryness,  as 
affording  the  most  convenient  form  for  use. 
The  granulation  ordered  has  a  tendency  to 
retard  the  deliquescence  of  the  citrate.  The 
British  1885  process  differed  only  in  the  use  of 
the  carbonate  instead  of  the  bicarbonate,  and 
in  providing  more  carefully  for  an  exact  neu- 
tralization. 

Properties. — Potassium  citrate  is  crystalliz- 
able,  but,  as  usually  seen,  is  in  the  form  of  a 
granular  powder.  The  U.  S.  P.  recognizes 
both  forms,  and  describes  it  as  in  "  transparent, 
prismatic  crystals,  or  a  white,  granular  powder, 
odorless,  and  having  a  cooling,  saline  taste. 
Deliquescent  when  exposed  to  the  air.  Soluble 
in  about  0.5  part  of  water  at  25°  C.  (77°  P.), 
and  very  soluble  in  boiling  water;  sparingly 
soluble  in  alcohol.  When  heated  above  100° 
C.  (212°  P.),  the  salt  begins  to  lose  water; 
at  200°  C.  (392°  P.)  the  water  of  crys- 
tallization (5.55  percent.)  is  completely  lost. 
At  230°  C.  (446°  F.)  the  salt  begins  to  de- 
compose, turns  brown,  and  at  a  higher  tempera- 
ture carbonizes  and  emits  inflammable  gases 
which  have  a  very  pungent,  acid  odor.  At  a 
red  heat  a  blackened  mass  of  potassium  car- 
bonate and  carbon  is  left,  which  has  an  alka- 
line reaction,  and  strongly  effervesces  with 
acids.  The  aqueous  solution  of  the  salt  is  alka- 
line to  red  litmus  paper,  but  does  not  affect 
phenolphthalein.  An  aqueous  solution  of 
Potassium  Citrate  yields  a  white,  crystalline 
precipitate  with  sodium  bitartrate  T.S.  On 
mixing  10  Cc.  of  the  aqueous  solution  of  the 
salt  (1  in  20)  with  10  Cc.  of  calcium  chloride 
T.S.,  the  liquid  remains  clear  until  it  is  boiled, 
when  a  white,  granular  precipitate  is  produced. 
The  aqueous  solution  of  the  salt  (1  in  20), 
slightly  acidulated  with  acetic  acid,  should  not 
respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  Part  III,  Test  No.  121).  A  solution 
of  1  Gm.  of  Potassium  Citrate  in  1  Cc.  of 
water,  should  not  deposit  any  precipitate  on 
the  addition  of  1  Cc.  of  acetic  acid  (absence  of 
tartrate).  If  1  Gm.  of  Potassium  Citrate  be 
thoroughly  carbonized  at  a  temperature  not 
exceeding  red  heat,  and  the  residue  extracted 
with -boiling  distilled  water,  until  the  washings 
cease  to  react  with  methyl-orange  T.S.,  the  mixed 

1  "  Take  of  Citric  Acid  ten  troyounces ;  Bicarbonate 
of  Potassium  fourteen  troyounces ;  Water  a  sufficient 
quantity.  Dissolve  the  Citric  Acid  in  a  pint  of  water, 
add  the  Bicarbonate  of  Potassium  gradually,  and. 
when  effervescence  has  ceased,  filter  the  solution  and 
evaporate  to  dryness,  stirring  constantly,  after  a 
pellicle  has  begun  to  form,  until  the  salt  granulates. 
Keep  it  in  a  well-stopped  bottle."     U.  8.   1870. 


filtrate  and  washings  should  require  for 
complete  neutralization  not  less  than  18.4 
Cc.  of  half-normal  hydrochloric  acid  V.S., 
methyl  orange  T.S.  being  used  as  indicator." 
U.  S. 

The  British  Pharmacopoeia  gives  the  follow- 
ing tests  of  its  character.  "A  white  powder  of 
saline  feebly  acid  taste,  deliquescent,  very  soluble 
in  water.  It  affords  the  reactions  character- 
istic of  potassium  salts  and  of  citrates.  Each 
gramme  of  the  dry  salt,  heated  to  redness  till 
gases  cease  to  be  evolved,  should  leave  an  alka- 
line residue,  which  when  treated  with  water, 
filtered,  and  well  washed,  should  yield  a  clear 
solution  requiring  for  neutralization  at  least 
9.7  cubic  centimetres  of  the  volumetric  solution 
of  sulphuric  acid.  It  should  yield  no  charac- 
teristic reaction  with  the  tests  for  lead,  iron, 
calcium,  magnesium,  sodium,  carbonates,  or 
tartrates,  and  only  the  slightest  reactions  with 
the  tests  for  chlorides  or  sulphates."  Br. 

As  citric  acid  is  tribasic,  this  salt  consists 
of  three  atoms  of  potassium  combined  with  the 
citric  acid  radical  C6H5O7,  and  with  this  one 
molecule  of  water,  its  formula  being  K3C6H6 
OjHsO.1 

Uses. — Potassium  citrate  is  a  grateful  re- 
frigerant diaphoretic,  and  has  long  been  used 
in  the  fevers  of  this  country,  in  the  extem- 
poraneous forms  of  neutral  mixture  and  effer- 
vescing draught.  As  these  require  time  and 
a  somewhat  careful  manipulation  in  their  prep- 
aration, it  has  been  found  more  convenient  to 
keep  the  potassium  citrate  ready  made  and 
dissolve  it  in  water  when  wanted  for  use. 
This  solution  will  no  doubt  produce  the  essen- 
tial diaphoretic  and  refrigerant  effects  of  the 
neutral  mixture  or  the  effervescing  draught, 
but  is  less  agreeable  to  the  stomach  and  palate, 
because  destitute  of  the  carbonic  acid  contained 
in  these  preparations.  Potassium  citrate  dis- 
solved in  an  excess  of  lemon  juice  affords  the 
most  agreeable  method  of  securing  the  influence 
of  an  alkaline  salt  of  potassium  upon  the  sys- 
tem, as  in  rheumatism,  the  uric  acid  diathesis, 
etc.  It  is  also  a  very  valuable  remedy  in  the 
first  or  dry  stage  of  acute  bronchitis. 

Dose,  of  the  citrate,  from  twenty  to  twenty- 
five  grains  (1.3  to  1.62  Gm.).  When  a  decided 
effect  upon  the  system  is  desired,  as  much 
as  an  ounce  (31  Gm.)  of  it  may  be  given 
in  twenty-four  hours. 

Off.  Prep. — Liquor  Bismuthi  et  Ammonii  Ci- 
tratis,  Br.;  Potassii  Citras  Effervescens,  V.  S. 


1  Sodium  and  Potassium  Citrate. — T.  Push  of  Des- 
sau, Germany,  has  made  a  complete  series  of  citrates, 
corresponding  to  the  official  tartrates,  with  a  view  of 
finding  a  stable  compound.  He  ascertained  that  the 
double  sodium  and  potassium  citrate  is  an  extremely 
stable  compound,  even  when  exposed  to  the  air  for 
a  long  time.  He  prepares  the  salt  by  dissolving  100 
parts  of  citric  acid  in  water,  adding  108  parts  of 
pure  potassium  carbonate  and  221  parts  of  crystal- 
lized sodium  carbonate,  filtering,  evaporating,  and 
crystallizing.  The  crystals  are  allowed  to  drain, 
and  the  mother  liquor  is  further  concentrated,  until, 
on  cooling,  it  solidifies  to  a  crystalline  mass,  which 
is  used  in  the  condition  of  powder.  (A.  Pharm.,  July, 
1877,  47  ;  N.  R.,  Sept.  1877.) 
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POTASSII  CITRAS  EFFERVESCENS. 

U.  S. 

EFFERVESCENT  POTASSIUM  CITRATE 

(po-tas'si-i    ci'tras    ef-fer-ves'cens ) 

*  "  Potassium  Citrate,  two  hundred  grammes 
[or  7  ounces  av.,  24  grains] ;  Sodium  Bicar- 
bonate, dried  and  powdered,  four  hundred  and 
seventy-seven  grammes  [or  16  ounces  av.,  361 
grains] ;  Tartaric  Acid,  dried  and  powdered,  two 
hundred  and  fifty-two  grammes  [or  8  ounces  av., 
389  grains]  ;  Citric  Acid,  uneffloresced  crystals, 
one  hundred  and  sixty-two  grammes  [or  5 
ounces  av.,  313  grains],  to  make  about  one 
thousand  grammes  [or  35  ounces  av.,  l'JO 
grains].  Dry  the  Potassium  Citrate  on  a  water- 
bath,  until  it  ceases  to  lose  weight ;  after  pow- 
dering the  dried  salt,  mix  it  intimately  with  the 
powdered  Citric  Acid  and  Tartaric  Acid,  then 
thoroughly  incorporate  the  Sodium  Bicarbonate. 
Place  the  mixed  powders  on  a  plate  of  glass 
or  in  a  suitable  dish,  in  an  oven  heated  be- 
tween 93°  and  104°  C.  (109.4°  and  '219.2°  P.). 
When  the  mixture,  by  the  aid  of  careful  manip- 
ulation with  a  wooden  .spatula,  has  acquired  a 
moist  consistence,  rub  it  through  a  No.  (i  tinned- 
iron  sieve,  and  dry  the  granules  at  a  tempera- 
ture not  exceeding  54°  C.  (129.2°  P.).  Keep 
the   product   in   well-stoppered  bottles."     U.  S. 

The  process  of  the  U.  S.  P.  (8th  Rev.)  differs 
from  that  formerly  official,  mainly  in  the  ab- 
sence of  sugar  which  has  a  tendency  to  dis- 
color and  the  use  of  potassium  citrate  instead 
of    potassium    bicarbonate   and    citric    acid. 

This  official  effervescent  salt  affords  an 
agreeable  mode  of  administering  potassium 
citrate. 

Dose,  from  one  to  two  teaspoonfuls,  in  cold 
water. 

POTASSII  CYANIDUM.  U.  S. 

POTASSIUM  CYANIDE 

(po-tas'al-I    cy-an'j-dum) 

KCN  =  64.70 

"  It  should  contain  not  less  than  95  percent, 
of  pure  Potassium  Cyanide,  and  should  be 
kept  in  well-stoppered  bottles."  U.  S. 

Cyanide  of  Potassium  ;  Potassii  Cyanuretum,  U.  8. 
1850;  Cyanuret  of  Potassium;  Cyanure  de  Potassium, 
Fr.  Cod.;  Kalium  Cyanatum.  Cyanuretum  Potassi- 
cum,  s.  Kalicum ;  Kaliumcyanid,  Cyapkallum,  O.; 
Clanuro  potasico,   Sp. 

The  process  of  the  U.  S.  P.  1870  »  was  that  of 
F.  &  E.  Rodgers,  though  generally  known  under 

1  Potassium  Cyanide. — "  Take  of  Ferrocyanide  of 
Potassium,  dried,  eight  troyounccs ;  Pure  Carbonate 
of  Potassium,  dried,  three  troyounces.  Mix  the  salts 
intimately,  and  throw  the  mixture  into  a  deep  iron 
crucible  previously  heated  to  redness.  Maintain  the 
temperature  until  effervescence  ceases,  and  the  fused 
mass  concretes,  of  a  pure  white  color,  upon  a  warm 
glass  rod  dipped  into  it.  Then  pour  out  the  liquid 
carefully  into  a  shallow  dish  to  solidify,  ceasing  to 
pour  before  the  salt  becomes  contaminated  with  the 


the  name  of  Liebig.  It  furnishes  a  large  pro- 
duct, a  considerable  part  of  which  is  the  im- 
purity potassium  cyanate.  The  reaction  takes 
place  between  one  molecule  of  potassium  ferro- 
cyanide and  one  of  potassium  carbonate.  The 
iron  is  set  free,  the  carbon  dioxide  is  evolved, 
and  five  molecules  of  potassium  cyanide  and  one 
of  potassium  cyanate  are  formed.  The  iron 
occupies  the  lower  part  of  the  fused  liquid, 
and,  if  the  latter  be  carefully  poured  out  to 
solidify,  the  portion  contaminated  with  the 
iron  may  be  left  behind.  The  reaction  is  ex- 
plained by  the  following  equation : 

K4Fe  ( CN )  e  +  K2CO3  = 

^5KCN  +  KOCN  +  COa  +  Fe 
Fordos  and  Gelis,  in  an  able  paper  contained 
in  the  Journal  de  Pharmacie  for  Aug.  1857, 
pointed  out  numerous  causes  which  contribute 
to  render  the  salt,  as  obtained  by  the  use  of 
potassium  carbonate,  impure.  The  commercial 
cyanide,  which  is  obtained  by  this  process, 
was  found  by  these  writers  to  be  very  impure, 
containing  only  from  36  to  55  per  cent,  of 
the  pure  salt.  The  potassium  cyanate  may 
be  readily  detected  by  saturating  the  product 
with  an  acid,  which  will  cause  an  effervescence 
of  carbon  dioxide  and  the  generation  of  a 
salt  of  ammonium.  According  to  Schwarz,  it 
may  be  freed  from  potassium  cyanate  and  car- 
bonate by  treating  the  impure  cyanide  with  car- 
bon disulphide,  which  dissolves  it,  and  may  be 
recovered  in  great  measure  by  distillation. 
(Chem.  News,  No.  190,  p.  41.) 

In  the  process  in  which  the  potassium  ferro- 
cyanide is  ignited  alone  (U.  S.  process  1840), 
the  salt  is  first  deprived  of  its  water  of  crys- 
tallization by  exposure  to  a  moderate  heat,  and 
then  calcined  at  a  red  heat  for  two  hours,  in 
order  to  decompose  the  ferric  cyanide.  The 
reaction    which   takes   place  is  as  follows: 

K4Fe(CN)e  =  4KCN  +  FeCa  +  Na 
The  product  of  the  calcination  is  a  black, 
porous  mass,  consisting  of  potassium  cyanide, 
mixed  with  carbide  of  iron  and  charcoal.  As 
the  cyanide  is  very  prone  to  absorb  oxygen, 
especially  when  hot ,  whereby  it  is  decomposed, 
atmospheric  air  is  excluded  from  the  retort 
while  it  is  cooling,  by  luting  its  orifice.  When 
the  whole  is  cold,  the  black  mass  is  reduced  to 
coarse  powder,  and  exhausted  by  cold  distilled 
water,  which  dissolves  the  potassium  cyanide  and 
leaves  the  carbide  of  iron  and  charcoal  behind. 
The  filtered  liquor,  therefore,  is  an  aqueous 
solution  of  potassium  cyanide,  which  is  ob- 
tained in  a  solid  state  by  a  rapid  evaporation 
to  dryness.  During  the  evaporation  a  small 
portion  of  the  cyanide  is  decomposed,  attended 
with  the  evolution  of  ammonia  and  the  produc- 
tion of  potassium  formate.  A  portion  of  this 
salt,  therefore,  contaminates  the  cyanide,  as 
obtained  by  this  process;  but  the  quantity  is 
too  small  to  interfere  with  its  medicinal  action. 
The     decomposition     here     referred     to     takes 

precipitated  iron.  Break  up  the  mass  while  yet 
warm,  and  keep  the  pieces  in  a  well-stopped  bot- 
tle."   U.  8.  1870. 
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place  between  one  molecule  of  potassium 
cyanide  and  two  of  water,  and  is  represented 
by    the    following    equation : 

KCN  +  2H2O  =  NHs  -f  HCOOK 
This  decomposition  is  avoided  by  exhausting 
the  black  mass  with  boiling  alcohol  of  60 
per  cent.  (sp.  gr.  0.896)  instead  of  with  water. 
The  alcoholic  solution,  by  evaporation  to  a 
pellicle,  lets  fall  the  salt  upon  cooling,  as  a 
crystalline  precipitate,  perfectly  white  and 
pure. 

According  to  the  process  of  the  French 
Codex,  which  is  that  of  Robiquet,  this  cyanide 
is  obtained  in  the  dry  way,  without  the  use  of 
any  solvent.  The  calcination  is  performed  in 
a  coated  stoneware  retort,  half  filled  with 
the  ferrocyanide,  to  which  a  tube  is  attached 
for  collecting  the  gaseous  products.  When 
these  cease  to  be  disengaged,  the  heat  is  grad- 
ually raised  to  a  very  high  temperature,  at 
which  it  is  kept  for  a  quarter  of  an  hour, 
after  which  the  tube  is  closed  with  luting  and  the 
whole  left  undisturbed  until  quite  cold.  When 
the  calcination  is  thus  conducted,  the  retort, 
upon  being  broken,  will  be  found  to  contain 
a  black  matter,  covered  with  a  fused  layer 
of  pure  potassium  cyanide,  resembling  white 
enamel.  This  is  detached  by  means  of  a  knife, 
and  immediately  transferred  to  a  bottle  with  an 
accurately  fitting  stopper.  The  process  of 
Wiggers  consists  in  disengaging  hydrocyanic 
acid  from  a  mixture  of  potassium  ferrocyanide 
and  sulphuric  acid  and  passing  it  into  a  cooled 
receiver  containing  an  alcoholic  solution  of 
potassium  hydroxide.  The  contents  of  the  re- 
ceiver ultimately  form  a  solid  magma  of  the 
cyanide,  which  is  drained,  washed  several  times 
with  strong  alcohol,  pressed  between  folds  of 
bibulous  paper,  and  dried  as  quickly  as  possible. 
Potassium  cyanide  may  be  formed  by  passing 
a  current  of  strongly  heated  nitrogen  over 
charcoal  impregnated  with  potassium  carbon- 
ate and  heated  to  a  white  heat.  Potassium 
cyanide  with  some  sodium  cyanide  admixture 
is  made  by  the  Niagara  Electro-Chemical  Co., 
who  manufacture  sodium  by  Castner's  process. 
The  manufacture  of  this  sodium-potassium 
cyanide  with  the  aid  of  sodium  depends  upon 
the  fact  that  when  the  yellow  prussiate  of 
potash  is  heated  with  sodium  neither  oxygen 
nor  alkaline  carbonates  are  introduced,  the 
product  being  an  almost  chemically  pure  mix- 
ture of  sodium  and  potassium  cyanide.  This 
is  sold  in  large  amounts  for  the  cyanide  ex- 
traction process  for  gold  now  coming  into 
extensive  use.  Still  more  recent  is  the  manu- 
facture of  potassium  and  sodium  cyanides 
under  the  patents  of  Adolph  Frank  in  Ger- 
many. Calcium  carbide  reacts  with  atmospheric 
nitrogen  to  form  calcium  eyanamide,  and  this 
fused  with  alkaline  chlorides  or  carbonates 
yields  the  corresponding  cyanides.  This  will 
undoubtedly  prove  the  cheapest  manufacturing 
method. 

Properties. — Potassium  cyanide  is  in  "  white, 
opaque,  amorphous  pieces,  or  a  white,  granular 


powder,  odorless  when  perfectly  dry;  deli- 
quescent in  the  air  and  exhaling  the  odor  of 
hydrocyanic  acid.  Great  caution  should  be 
used  in  tasting  and  handling  this  salt.  Soluble 
in  about  2  parts  of  water  at  25°  C.  (77°  F.). 
Boiling  water  dissolves  its  own  weight  of  the 
salt,  but  rapidly  decomposes  it.  In  alcohol 
it  is  but  sparingly  soluble.  At  a  low  red  heat 
the  salt  fuses.  Its  aqueous  solution  (1  in  20) 
has  a  strongly  alkaline  reaction  upon  red  litmus 
paper,  and  emits  the  odor  of  hydrocyanic  acid. 
With  an  equal  volume  of  sodium  bitartrate 
T.S.  the  solution  yields  a  white,  crystalline 
precipitate.  With  sodium  cobaltic  nitrite  T.S. 
a  copious  yellow  precipitate  is  produced.  A 
few  drops  of  a  solution  of  the  salt  (1  in  20) 
yields  with  silver  nitrate  T.S.  a  white  pre- 
cipitate, which  is  soluble  in  an  excess  of  the 
solution  of  Potassium  Cyanide,  also  in  am- 
monia water,  and  in  concentrated  nitric  acid. 
If  5  Cc.  of  a  solution  of  the  salt  (1  in  20)  be 
shaken  with  a  few  drops  of  ferrous  sulphate 
T.S.  and  of  ferric  chloride  T.S.,  and  a  slight 
excess  of  hydrochloric  acid  then  added,  a 
blue  precipitate  (Prussian  blue)  will  be  pro- 
duced. 

The  addition  of  diluted  hydrochloric  acid  to 
the  aqueous  solution  of  the  salt  (1  in  20)  should 
produce  not  more  than  a  slight  effervescence 
(limit  of  carbonate).  After  the  diluted  hy- 
drochloric acid  has  been  added  in  slight  excess, 
a  drop  of  ferric  chloride  T.S.  should  produce 
neither  a  blue  color  (absence  of  ferrocyanide) 
nor  a  red  color  (absence  of  sulphocyanate). 
If  1  Gm.  of  Potassium  Cyanide  be  dissolved  in 
sufficient  distilled  water  to  measure  100  Cc, 
then  64.7  Cc.  of  this  solution  mixed  with  5  Cc. 
of  ammonia  water  and  3  drops  of  potassium 
iodide  T.S.  should  require  not  less  than  47.5 
Cc.  of  tenth-normal  silver  nitrate  V.S.  before 
the  appearance  of  a  permanent  precipitate 
(each  Cc.  of  the  tenth-normal  silver  nitrate 
V.S.  indicating  2  percent,  of  pure  Potassium 
Cyanide)."  U.  S.  If  yellow,  it  contains  iron. 
Its  solution  effervesces  with  acids.  The  salt 
and  its  solutions,  when  exposed  to  the  air, 
exhale  the  odor  of  hydrocyanic  acid,  and  be- 
come weaker;  but  the  change  takes  place  slowly. 
Orfila  found  that  the  salt,  after  fourteen  days' 
exposure,  by  which  it  was  almost  entirely 
liquefied,  still  possessed  energetic  poisonous 
properties;  he  thinks,  therefore,  that  the  bad 
effects  of  opening  the  containing  bottle,  in  dis- 
pensing the  medicine,  have  been  exaggerated. 
Unfortunately,  the  salt  varies  in  quality  inde- 
pendently of  the  effects  of  time  and  exposure. 
Besides  water,  the  usual  impurities  are  potas- 
sium hydroxide,  carbonate,  cyanate,  and  for- 
mate. They  sometimes  amount  to  half  the 
weight  of  the  cyanide,  consisting  principally 
of  the  carbonate.  From  the  extensive  use  at 
present  made  of  potassium  cyanide  in  electro- 
metallurgy and  photography,  it  is  of  impor- 
tance to  have  a  reliable  test  of  its  purity. 
Such  a  test  has  been  discovered  by  Fordos  and 
Gelis,  founded  on  the  fact  that  one  molecule 
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of  iodine  rapidly  reacts  with  one  of  the  cyanide, 
so  as  to  form  a  colorless  compound,  consisting 
of  one  molecule  of  potassium  iodide  and  one 
of  cyanogen  iodide: 

KCN-hIa  =  KI  +  CNI 
Accordingly,  a  tincture  of  iodine  of  known 
strength  is  gradually  added  to  an  aqueous  solu- 
tion of  a  given  weight  of  the  cyanide  to  be 
tested,  until  it  assumes  a  permanent  yellowish 
tinge,  and  the  amount  of  iodine  expended  indi- 
cates the  proportion  of  cyanide  in  the  specimen. 
A  necessary  preliminary  step,  before  using  the 
tincture,  is  to  add  sufficient  carbonic  acid  water 
to  the  solution  of  the  cyanide  to  convert  any 
potassium  hydroxide  or  carbonate  present  into 
bicarbonate,  in  which  state  neither  has  any 
action  on  the  iodine.  This  test  is  applicable 
to  other  cyanogen  compounds  which  are  soluble. 
Thornton  J.  Herapath's  test  for  commercial 
potassium  cyanide  is  a  standard  solution  of 
copper  ammonio-sulphate,  the  blue  color  of 
which  is  destroyed  by  a  solution  of  the  cyanide. 
The  copper  solution  is  added  to  one  of  the 
cyanide  of  known  strength,  until  a  faint  blue 
coloration  is  produced,  and  the  richness  of  the 
sample  in  pure  cyanide  is  in  proportion  to  the 
quantity  of  the  copper  solution  required. 
Applying  this  test  to  live  samples,  llerapath 
found  the  proportion  of  pure  cyanide  to  vary 
from  41  to  65  per  cent.  Potassium  cyanide 
yields  with  silver  nitrate  added  in  e.\c< 
precipitate  of  silver  cyanide,  wholly  soluble  in 
ammonia  and  boiling  nitric  acid.  It  consists  of 
one  atomic  group  of  cyanogen  and  one  of 
potassium. 

Besides  the  very  extensive  use  of  potassium 
cyanide  in  preparing  electro-plating  solutions 
for  gilding  and  silvering  by  electro-deposition, 
and  in  photography,  large  quantities  are  now 
consumed  in  the  extraction  of  gold  and  silver 
from  the  line  residues  or  "  tailings "  where 
amalgamation  fails  to  take  up  the  precious 
metals.  From  such  solutions  of  gold  in  potas- 
sium cyanide  the  metal  is  thrown  out  by  the 
action  of  metallic  zinc. 

Uses. — Potassium  cyanide  acts  precisely  like 
hydrocyanic  acid  as  a  poison  and  as  a  medi- 
cine. (See  Acidum  Hydrocyanicum  Dilutum.) 
Five  grains  of  it  have  repeatedly  taken  life, 
and  hydrocyanic  acid  has  been  detected  in  the 
blood  of  a  person  who  had  been  fatally  poi- 
soned by  the  cyanide.  (Venghauss,  A.  Pharm., 
clii.  138.)  Potassium  cyanide  has  the  power 
of  dissolving  silver  oxide  and  may  be  used  for 
the  removal  of  silver  nitrate  stains  from  cloth- 
ing. According  to  Guthrie  a  solution  of  three 
grains  (0.2  Gm.)  to  the  ounce  (30  Cc),  dropped 
in  the  eye  every  other  day,  will  remove  olive 
colored  stains  from  the  conjunctiva  caused  by 
silver  nitrate.  Owing  to  the  large  use  of  potas- 
sium cyanide  for  the  recovery  of  gold,  numerous 
accidental  cases  of  poisoning  occur  in  the  re- 
duction works.  There  is  no  satisfactory  phys- 
iological antidote  to  potassium  cyanide,  the 
only  remedy  which  offers  much  advantage  being 
strychnine    given    hypodermically.       A    much 


used  chemical  antidote  is  hydrogen  dioxide  solu- 
tion. In  employing  it,  the  stomach  should  be 
freely  washed  out  with  a  30  per  cent,  dioxide 
solution.  Martin  and  O'Brien  {Int.  M.  J.,  1901) 
found  that  cobalt  salts  give  stable  solutions 
which  instantaneously  react  with  the  cyanides 
even  in  the  presence  of  hydrocyanic  acid  and 
would  probably  be  an  effective  antidote  were 
they  themselves  not  very  poisonous.  Ferrous 
salts  administered  with  an  abundance  of  alka- 
lies are  efficacious,  the  ferrous  cyanides  being 
formed  instantaneously.1  These  salts  do  not 
act,  however,  in  the  presence  of  free  acidj  so 
that  it  is  essential  to  administer  alkalies  with 
them,  magnesium  oxide  being  especially  useful. 
Dose,  one-eighth  grain   (0.008  Gm.). 

POTASSII  DICHROMAS.  U.  S.   (Br.) 

POTASSIUM  DICHROMATE  [Potassii  Bichromas, 
Pharm.  1890,  Potassium  Bichromate] 

( py-t&s'sl-l  di-phro'mas ) 
K3Cr207  =  292.28 

"  It  should  contain  not  less  than  99  percent, 
of  pure  Potassium  Dichromate  [Cra05(OK)a], 
and  should  be  kept  in  well-stoppered  bottles." 
U.  S.  "  Potassium  Bichromate,  K2Cr04,Cr03, 
is  obtained  by  roasting  chrome  ironstone  with 
lime  in  the  presence  of  air,  and  by  treating  the 
resulting  chromate  with  a  potassium  salt,  and 
subsequently  with  an  acid."    Br. 

Potassii  Bichromas,  Br. :  Red  Chromate  of  Totash 
(PotlMa),  Bichromate  of  Potash:  Kali  Richromicum, 
Kali  Chromicum  Rubrum  ;  Chromate  (Bl)  de  Potasse, 
Fr.  Cod. ;  Bichromate  de  Potasse,  Fr. ;  Kallum  dichro- 
micum,  P.  O. ;  Kaliumdichromat.  Zweifach  Chrom- 
suiircs  Kali,  Doppeltchromsaures  Kali,  O. ;  Blcromato 
di  potassio,  It.;  Bicromato  potasico,  Sp. 

This  salt  is  most  conveniently  prepared  from 
the  neutral  or  yellow  potassium  chromate,  by 
acidulating  its  solution  with  sulphuric  acid  and 
setting  it  aside  for  a  day  or  two.  In  the 
action  which  follows  we  may  suppose  two  reac- 
tions take  place : 

2K2Cr04  +  HaS04  = 

K2SO4  -f  2KHO04 
2KHCr04  =  KzCraOT  +  H2O 
Here  the  sulphuric  acid,  taking  half  the  base 
from  the  two  molecules  of  neutral  chromate, 
changes  them  into  two  molecules  of  an  acid 
chromate.  This,  however,  is  unstable,  and  the 
two  molecules  condense  to  form  one  of  the 
dichromate  with  the  elimination  of  one  molecule 
of  water.  The  yellow  chromate  is  obtained 
by  igniting  four  parts  of  powdered  chrome- 
iron  ore  (FeO,Cr203)   with  one  part  of  potas- 

1  The  suggestion  of  Martin  and  O'Brien  is  that  in 
all  reduction  works  there  should  be  kept  a  case  con- 
taining the  following:  (1)  30  Cc.  (1  oz.)  of  23  per 
cent,  solution  of  ferrous  sulphate.  (2)  30  Cc.  (1  oz.) 
of  5  per  cent,  solution  of  potassium  hydroxide.  (3) 
2  Gm.  (30  grains)  of  powdered  magnesium  oxide. 
(4)  Metal  receptacle,  1  pint  capacity.  (5)  A  stomach 
tube.  Numbers  1  and  2  being  kept  in  hermetically 
sealed  tubes,  can  be  broken  into  the  receptable 
with  the  powdered  magnesium  and  a  half  a  pint 
of  water  and  at  once  swallowed.  The  amount  of  anti- 
dote is  theoretically  sufficient  for  5  Gm.  of  potf.sslum 
cyanide,  but  should  always  be  used  in  excess. 
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shun  nitrate,  and  lixiviating  the  resulting  mass 
with  water.  The  solution,  by  evaporation, 
yields  the  yellow  salt  in  crystals.  In  this 
process,  the  nitric  acid  of  the  potassium  nitrate 
furnishes  oxygen  to  convert  the  chromium  ses- 
quioxide  into  chromium  trioxide,  which  then 
unites  with  the  potassium  of  the  same  salt. 
The  iron,  in  the  mean  time,  is  sesquioxidized 
and  rendered  insoluble.  Sometimes  impure 
potassium  carbonate  (pearlash)  is  substituted 
for  part  of  the  potassium  nitrate  in  the  calcina- 
tion. Omitting  the  potassium  nitrate  entirely, 
Stromeyer  of  Norway,  in  performing  the  igni- 
tion, has  used  lime  along  with  the  pearlash, 
with  economical  results.  When  lime  is  em- 
ployed, calcium  ehromate  is  formed,  which  is 
extracted  by  lixiviation  and  decomposed  by  a 
soluble  potassium  salt,  such  as  sulphate  or 
carbonate,  either  of  which  will  carry  the  lime 
out  of  solution.  When  desired,  the  dichromate 
may  be  obtained  directly  from  the  solution  of 
potassium  ehromate,  derived  from  the  treat- 
ment of  the  ore  by  acidulating  it  with  sul- 
phuric acid,  without  first  crystallizing  it.  The 
production  of  chrome  ore  in  the  United  States 
has  practically  ceased,  as  the  California  de- 
posits are  no  longer  worked.  The  manufacture 
of  potassium  and  sodium  dichromates  is  there- 
fore carried  on  with  imported  ore  brought 
chiefly  from  Asia  Minor  and  New  Caledonia. 
The  amount  of  the  ore  so  imported  in  1904  was 
24,227  tons,  valued  at  $348,527. 

Properties. — Potassium  dichromate  is  in 
"  large,  orange-red,  transparent,  triclinic  prisms, 
or  four-sided  tabular  crystals,  odorless,  and 
having  an  acidulous,  metallic  taste.  Permanent 
in  the  air.  Soluble  in  about  9  parts  of  water 
at  25°  C.  (77°  P.),  and  in  1.5  parts  of  boiling 
water;  insoluble  in  alcohol.  The  salt  fuses 
below  a  red  heat,  without  loss  of  weight,  form- 
ing a  dark  brown  liquid.  At  a  white  heat  it 
evolves  oxygen  and  leaves  a  residue  of  neutral 
potassium  ehromate  and  green  chromic  oxide. 
The  aqueous  solution  of  Potassium  Dichromate 
(1  in  20)  has  an  acid  reaction  upon  blue  litmus 
paper.  On  mixing  4  Cc.  of  an  aqueous  solu- 
tion (1  in  20)  with  0.5  Cc.  of  alcohol,  and 
then  adding  1  Cc.  of  sulphuric  acid,  the  liquid 
should  assume  a  green  color  and  emit  the  odor 
of  aldehyde.  Sodium  cobaltic  nitrite  T.S.  pro- 
duces in  an  aqueous  solution  a  copious  yellow 
precipitate."  U.  S.  "Potassium  Bichromate 
dissolved  in  water  gives  a  yellowish-white  pre- 
cipitate with  solution  of  barium  chloride,  and 
a  purplish-red  precipitate  with  solution  of 
silver  nitrate,  the  filtrate  from  either  solution 
affording  the  reactions  characteristic  of  potas- 
sium, and  each  precipitate  being  entirely  solu- 
ble in  diluted  nitric  acid  (absence  of  sulphates 
and  chlorides).  The  aqueous  solution,  digested 
with  sulphuric  acid  and  ethylic  alcohol,  or  with 
many  other  organic  compounds,  acquires  an 
emerald-green  color.  5.66  grammes  of  ferrous 
sulphate,  dissolved  in  a  little  water  and  acidu- 
lated with  sulphuric  acid,  should  not  cease  to 
yield  a  blue  color  with  solution  of  potassium 


ferricyanide  until  such  a  quantity  of  solution 
as  contains  1  gramme  of  the  Potassium  Bi- 
chromate has  been  added."  Br. 

Uses. — Potassium  dichromate  is  an  irritant 
caustic.  It  was  first  used  internally  in  1850, 
by  Robin,  as  an  alterative  in  secondary  syphilis, 
in  doses  of  one-fifth  of  a  grain  (0.012  Gm.), 
given  in  pill  form,  and  Heyfelder  of  Erlangen, 
and  Vicente  afterwards  employed  it  in  the 
same  disease  with  asserted  encouraging  results. 
It  is  said  to  cause  sahvation,  but  it  is  at  present 
never  used  internally.  Its  saturated  solution 
was  recommended,  in  1827,  by  Cumin,  as  a 
caustic  application  to  tubercular  elevations,  ex- 
crescences, and  warts,  and  in  1850  by  Puche 
in  syphilitic  vegetations.  It  causes  the  morbid 
parts  to  shrivel  and  fall  off.  Dissolved  in 
water,  in  the  proportion  of  five  grains  grad- 
ually increased  to  a  drachm  to  the  fluidounce, 
it  has  been  found  useful  in  affections  of  the 
mucous  membrane  requiring  astringents,  and 
a  solution  has  also  been  employed  with  ad- 
vantage for  correcting  the  fetor  of  sloughing 
wounds.1 

In  overdoses  it  operates  as  a  violent  irrita- 
tive and  corrosive  poison,  producing  severe 
vomiting,  frequent  dark  hemorrhagic  dejec- 
tions, violent  abdominal  pains,  pronounced  dis- 
turbances of  the  circulation,  coma,  heart  failure, 
collapse,  etc.  Less  than  an  ounce  has  caused 
unconsciousness  in  five  minutes,  with  death 
thirty-five  minutes  later.  (B.  M.  J.,  ii.  1888.) 
Soap,  an  alkaline  carbonate,  or  magnesia,  is 
the  antidote.  Potassium  dichromate  is  manu- 
factured largely  for  the  use  of  calico  printers. 
The  workmen  engaged  in  making  it  are  liable  to 
painful  ulcerations  of  the  hands,  and,  in  con- 
sequence of  the  acrid  vapors  evolved,  violent 
irritation  of  the  nostrils  is  apt  to  be  expe- 
rienced, with  severe  pricking  sensations  and 
excessive  sneezing,  followed  in  time  by  de- 
struction of  the  mucous  membrane  and  even  of 
the  septum  itself.  It  is  asserted  that  this  re- 
sult may  be  avoided  by  breathing  through  the 
mouth  exclusively,  the  profuse  secretion  of 
saliva  produced  carrving  off  the  poisonous 
particles.  (B.  F.  M.  R.,  Oct.  1863.)  For  a 
full  account  of  the  manufacture  of  the  chro- 
mium salts,  for  dyes  and  pigments,  see  P.  J. 
(xv.  32). 

Dose,  one-fifth  of  a  grain    (0.012  Gm.). 

POTASSII  ET  SODII  TARTRAS.  U.  S. 

(Br.) 

POTASSIUM  AND  SODIUM  TARTRATE 
[Rochelle  Salt] 

(po-tas'sM   et    so'di-I    tar'traa) 
KNaC4H406  +  4H20  =  280.18 

"It  should  contain  not  less  than  99  percent, 
of  pure  Potassium  and  Sodium  Tartrate  [C2II2 

1  Mueller's  Fluid  is  used  for  preserving  anatomical 
specimens.  It  consists  of  from  2  to  2.5  parts  of  po- 
tassium dichromate,  1  part  of  sodium  sulphate,  and 
100  parts  of  water. 
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(OH)a(COOK)(COONa)-f  4HaO],  and  should 
be  kept  in  well-stoppered  bottles."  U.  S. 
"Sodium  Potassium  Tartrate,  (CHOH)aCO 
ONa.COOK,4HaO,  is  prepared  by  neutral- 
izing Acid  Potassium  Tartrate  with  Sodium 
Carbonate."  Br. 

Soda  TartaraU,  Br. ;  Sodae  et  Potassse  Tartras,  Br. 
1864,  U.  8.  1850;  Soda  Potassio-tartras,  Natro-kall 
Tartaricum  ;  Tartarated  Soda ;  Sal  Polychrestum 
Seignettl,  Tartras  Potassico  sodlcus ;  Tartrate  de  Po- 
tasse  et  de  Soude.  Fr.  Cod. ;  Sel  de  Seignette,  Soude 
TartariBee,  Fr. ;  Tartarus  Natronatus.  P.  O.;  Seig- 
nettesalz,  Kallumnatriumtartrat,  O. ;  Tartrate  sodico- 
potabslco,   It.;  Tartrato  sodico-potaslco,   Sp. 

This  salt  cannot  be  made  profitably  on  the 
small  scale  (for  U.  S.  process  1870,  see  the 
footnote)  j1  it  is  a  double  salt,  consisting  of  a 
molecule  of  tartaric  acid,  C4H4O6.H2,  in  which 
one  of  the  basic  hydrogen  atoms  is  replaced  by 
potassium  and  the  other  by  sodium.  The 
theory  of  its  formation  is  very  simple,  being 
merely  the  replacement  of  the  hydrogen  in  the 
potassium  bitartrate  by  the  sodium  of  the 
sodium  carbonate,  the  carbon  dioxide  of  which 
escapes  with  effervescence.  The  quantities  of 
the  materials  for  mutual  saturation  are  123.19 
parts  of  monobyd rated  carbonate  and  373.56  of 
bitartrate,  or  one  molecule  of  monohydrated 
sodium  carbonate  to  two  molecules  of  the  acid 
tartrate. 

Properties. — Potassium  and  sodium  tartrate 
is  in  the  form  of  "  colorless,  transparent, 
rhombic  prisms,  or  a  white  powder,  odoi 
and  having  a  cooling,  saline  taste.  The  crys- 
tals slightly  effloresce  in  drv  air.  Soluble  in 
about  1.2  parts  of  water  at  25°  C.  (77°  P.)i 
and  in  less  than  1  part  of  boiling  water;  almost 
insoluble  in  alcohol.  When  heated  to  74°  C. 
(165.2°  F.),  the  salt  fuses  to  a  colorless  liquid, 
which,  at  a  higher  temperature,  froths,  becomes 
brown,  and  gradually  carbonizes,  while  inflam- 
mable vapors  are  emitted,  having  the  odor  of 
burning  sugar.  Finally,  a  black  residue  is 
left.  The  aqueous  solution  of  the  salt  is  feebly 
alkaline  to  litmus  paper,  but  it  does  not  affect 
phenolphthalein.  An  aqueous  solution  of  the 
salt  (1  in  10)  yields,  with  an  equal  volume  of 
acetic  acid,  a  white,  crystalline  precipitate. 
With  silver  nitrate  T.S.  it  produces  a  white  pre- 
cipitate which  becomes  black  on  boiling.  The 
aqueous  solution  of  the  salt  (1  in  20),  slightly 
acidulated  with  hydrochloric  acid,  should  not 
respond  to  the  Time-Limit  Test  for  heavy  metah 
(see  Part  III,  Test  No.  121).  When  heated  with 
potassium  hydroxide  T.S.,  the  solution  should 
not  evolve  ammonia.  If  1  Grm.  of  Potassium 
and  Sodium  Tartrate  be  thoroughly  ignited  at 
red  heat,  and  the  residue  extracted  with  boil- 
ing distilled  water,  until  the  washings  cease  to 

lu  Take  of  Carbonate  of  Sodium  twelve  troyounces; 
Bitartrate  of  Potassium,  in  fine  powder,  sixteen  troy- 
ounces; Boiling  Water  five  pints.  Dissolve  the  Car- 
bonate of  Sodium  in  the  Water,  and  gradually  add 
the  Bitartrate  of  Potassium.  Filter  the  solution, 
and  evaporate  until  a  pellicle  begins  to  form  ;  then 
set  it  aside  to  crystallize.  Pour  off  the  mother-water, 
and  dry  the  crystals  on  bibulous  paper.  Lastly, 
evaporate  the  mother-water,  that  it  may  furnish  more 
crystals."    U.  S.  1870. 


react  with  methyl-orange  T.S.,  the  mixed  fil- 
trate and  washings  should  require,  for  complete 
neutralization,  not  less  than  14.1  Cc.  of  half- 
normal  hydrochloric  acid  V.S.,  methyl-orange 
T.S.  being  used  as  indicator."  U.  S.  "  Tri- 
metric  prisms  with  hemihedral  facets;  it  is 
entirely  soluble  in  cold  water;  and  has  a  saline 
taste.  It  affords  the  reactions  characteristic 
of  potassium,  of  sodium,  and  of  tartrates. 
Each  gramme,  heated  to  redness  until  gases 
cease  to  be  evolved,  should  leave  an  alkaline 
residue,  which  when  treated  with  water,  filtered, 
and  well  washed,  yields  a  clear  solution  re- 
quiring for  exact  neutralization  at  least  7  cubic 
centimetres  of  the  volumetric  solution  of  sul- 
phuric acid."  Br. 

When  the  salt  is  exposed  to  a  very  strong 
heat,  it  becomes  blackened,  and  gives  out  in- 
flammable gases  with  the  odor  of  burnt  sugar, 
the  tartaric  acid  being  destroyed,  and  a  mixture 
of  potassium  and  sodium  carbonates  left.  It 
sometimes  contains  calcium  tartrate,  which  may 
be  removed  by  solution  and  crystallization,  but 
when  the  crystals  are  large  and  well  defined, 
it  may  be  assumed  to  he  pure.  It  is  incompati- 
ble with  most  acids,  and  with  nearly  all  acid  salts 
except  potassium  bitartrate.  It  Is  also  decom- 
d  by  lead  acetate  and  subacetate,  silver  ni- 
trate, and  by  the  soluble  calcium  and  barium 
salts,  unless  the  solution  of  the  tartrate  be  con- 
siderably diluted. 

The  way  in  which  the  acids  act  in  decom- 
posing potassium  and  sodium  tartrate  is  by 
combining  with  the  sodium,  and  throwing 
down  potassium  bitartrate  as  a  crystalline  pre- 
cipitate. This  double  salt  was  discovered  by 
Seignetta,  an  apothecary  of  Rochelle,  and  hence 
U  frequently  called  Seignette's  salt  or  Rochelle 
salt. 

Potassium  and  sodium  tartrate  consists  of  the 
tartaric  acid  group  C4H4O8,  which  is  dibasic, 
in  combination  with  one  atom  of  potassium 
and  one  of  sodium,  together  with  4  molecules 
of  water. 

Uses. — This  salt  is  a  mild,  cooling  purga- 
tive, well  suited  to  delicate  and  irritable 
stomachs,  being  among  the  mildest  and  least 
unpalatable  of  the  neutral  salts.  As  it  is 
not  incompatible  with  tartar  emetic,  it  may  be 
associated  with  that  salt  in  solution.  It  is  an 
ingredient  in  the  effervescing  aperient  called 
Seidlitz  powders.  (See  Pulvis  Effervescens 
Compositus.)  When  given  in  small  and  re- 
peated doses  it  usually  does  not  act  as  a  purga- 
tive, but  is  absorbed  and  renders  the  urine 
alkaline.  (Millon  and  Laveran,  J.  P.  C,  3e 
ser.,  vii.  222.) 

Potassium  and  magnesium  tartrate,  formed 
by  saturating  cream  of  tartar  with  magnesium 
carbonate,  has  been  proposed  by  Maillier  for 
use  as  a  safe,  pleasant  purgative.  (/.  P.  C, 
xiii.) 

Dose,  as  a  purge,  from  half  an  ounce  to  an 
ounce  (15.5  to  31  Gm.). 

Off.  Prep. — Pulvis  Effervescens  Compositus, 
U.  8.   (Br.). 
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POTASSII  FERROCYANIDUM.  U.  S. 

POTASSIUM  FERROCYANIDE 

(po-tas'sl-l  fer-ro-cy-an'i-dum) 

K4Fe  ( CN )  6  +  3H20  =  419.62 

u  It  should  contain  not  less  than  99  percent. 
of  pure  Potassium  Ferrocyanide,  and  should 
be  kept  in  well-stoppered  bottles."    U.   S. 

Potassa?  Prussias  Flava ;  Ferrocyanide  of  Potas- 
sium ;  Yellow  Prussiate  of  Potash  ;  Cyanuretum 
Ferroso-potassicum ;  Ferrocyanuret  of  Potassium, 
Ferroprussiate  of  Potassa,  Prussiate  of  Potassa ; 
Ferrocyanure  de  Potassium,  Fr.  Cod.;  Protocyanure 
jaune  de  Fer  et  de  Potassium,  Prussiate  jaune  de 
Potasse,  Fr. ;  Kalium  Ferrocyanatum,  Kalium  Borussi- 
cum,  Cyaneisenkalium,  Ferrocyankalium,  Gelbes  Blut- 
laugensalz,   O. 

The  yellow  double  potassium  and  iron  cyanide 
is  the  salt  from  which  potassium  cyanide  is 
obtained  by  calcination  at  a  low  red  heat. 

Potassium  ferrocyanide  is  prepared  on  the 
large  scale  by  heating  animal  matters,  such  as 
dried  blood,  hoofs,  chips  of  horn,  woollen  rags, 
old  leather,  the  refuse  of  tallow  chandlers  called 
greaves,  and  other  substances  rich  in  nitrogen, 
with  the  pearlash  of  commerce  and  scrap  iron, 
in  an  egg-shaped  iron  pot  called  a  shell,  ladling 
out  the  pasty  mass  called  the  melt,  and,  after 
it  has  cooled  sufficiently,  dissolving  it  in  water, 
and  evaporating  the  solution  so  that  crystals 
may  form.  The  melt,  while  still  hot,  contains 
potassium  cyanide  only,  the  ferrocyanide  being 
produced  solely  by  the  action  of  the  water.  The 
best  temperature  for  making  the  solution  is 
between  70°  C.  and  80°  C.  (158°  F.  and  176° 
F.) ;  and  the  conversion  of  the  cyanide  into 
the  ferrocyanide  is  facilitated  by  the  presence 
of  finely  divided  amorphous  ferrous  sulphide, 
and  of  potassium  hydroxide.  The  reactions  in- 
volved in  the  formation  of  the  ferrocyanide  are 
supposed  to  be 

K2CO3  +  4C  -f-  2N  =  2KCN  +  3CO 
6KCN  +  FeS  =  K2S  +  K4Fe(CN)e 

It  has  been  sought  to  increase  the  yield  of 
the  ferrocyanide  by  avoiding  the  use  of  sul- 
phur-containing materials  and  taking  a  rela- 
tively pure  potash  and  fusing  this  first  with 
the  nitrogen-containing  materials,  and,  after 
extracting  with  water  from  this  fusion,  to  di- 
gest the  liquors  so  obtained  with  ferrous  hy- 
droxide or  carbonate,  the  reaction  being 

6KCN  +  FeCOa  =  K4Fe(CN)e  +  K2CO3 

Some  years  ago  this  salt  was  manufactured 
by  a  process  which  dispensed  with  the  use  of 
animal  matter,  the  necessary  nitrogen  being 
obtained  by  a  current  of  atmospheric  air. 
Fragments  of  charcoal,  impregnated  with  30 
per  cent,  of  potassium  carbonate,  were  heated 
to  a  white  heat  in  a  cylinder  through  which  a 
current  of  air  was  drawn  by  a  suction-pump. 
This  process  is  understood  to  have  succeeded 
in  a  chemical  sense,  but  failed  on  the  score 
of  economy,  chiefly  from  the  circumstance  that 
the  necessary  fire-clay  tubes  could  not  be  made 
to  resist  the  combined  action  of  the  alkali  and 
heat.    In  recent  years  since  the  introduction  of 


ferric  hydroxide  mass  for  purifying  coal  gas 
it  has  been  found  possible  to  extract  the 
cyanides  from  the  crude  gas  and  produce  from 
the  purifying  mass  both  yellow  prussiate  of 
potash  and  Prussian  blue. 

Properties. — Potassium  ferrocyanide  is  in 
"  large,  soft,  transparent,  yellow,  four-sided, 
monoclinic,  tabular  crystals  or  prisms;  odorless, 
and  having  a  mild,  saline  taste.  Slightly 
efflorescent  on  exposure  to  the  air.  Soluble  in 
about  4  parts  of  water  at  25°  C.  (77°  F.), 
and  in  2  parts  of  boiling  water;  insoluble  in 
alcohol.  When  heated  to  60°  C.  (140°  F.), 
the  salt  begins  to  turn  white  from  loss  of 
water  of  crystallization,  and  when  heated  at 
100°  C.  (212°  F.),  it  is  rendered  anhydrous. 
The  aqueous  solution  is  neutral  to  litmus  paper. 
"With  sodium  bitartrate  T.S.  the  concentrated 
aqueous  solution  yields  a  white  crystalline  pre- 
cipitate. The  color  of  the  precipitate  pro- 
duced by  the  addition  of  ferric  chloride  T.S. 
to  the  diluted  aqueous  solution  of  the  salt  is 
dark  blue;  that  produced  by  copper  sulphate 
T.S.  is  reddish-brown ;  lead  acetate  T.S.  or 
silver  nitrate  T.S.  causes  a  white  precipitate. 
No  effervescence  should  be  caused  by  the 
addition  of  diluted  sulphuric  acid  to  a  concen- 
trated solution  of  the  salt  (absence  of  car- 
bonate). The  precipitate  produced  by  silver 
nitrate  T.S.  in  the  aqueous  solution,  acidulated 
with  nitric  acid,  should  be  of  a  white  color, 
without  a  tinge  of  red  (absence  of  ferricy- 
anide)."  U.  S.  It  acts  but  slightly,  if  at 
all,  on  turmeric  paper.  The  alkaline  reaction, 
when  it  exists,  is  probably  owing  to  the  presence 
of  a  little  potassium  hydroxide.  When  ignited, 
the  insoluble  residue  amounts  to  18.7  per  cent,  of 
ferric  oxide,  resulting  from  the  oxidation  of  the 
iron  of  the  salt.  It  is  characterized  by  striking  a 
deep-blue  color  with  ferric  salts,1  a  deep-brown 

iperri  Ferrocyanidum,  U.  S.  1870.  Ferri  Ferro- 
cyanuretum,  U.  S.  1850;  Ferrocyanide  of  Iron, 
Ferrocyanuret  of  Iron,  Pure  Prussian  Blue. — "  Take 
of  Ferrocyanide  of  Potassium  nine  troyounees;  Solu- 
tion of  Tersulphate  of  Iron  a  pint;  Water  three 
pitits.  Dissolve  the  Ferrocyanide  of  Potassium  in  two 
pints  of  the  Water,  and  add  the  solution  gradually 
to  the  Solution  of  Tersulphate  of  Iron,  previously 
diluted  with  the  remainder  of  the  Water,  stirring 
the  mixture  during  the  addition.  Then  filter  the 
liquid,  and  wash  the  precipitate  on  the  filter  with 
boiling  water  until  the  washings  pass  nearly  tasteless. 
Lastly,  dry  it,  and  rub  it  into  a  powder."    U.  S.  1870. 

In  the  above  process  the  salt  is  decomposed  by  the 
gradual  addition  of  the  solution  of  potassium  ferro- 
cyanide. Three  molecules  of  ferrocyanide  and  two 
of  ferric  sulphate  are  mutually  decomposed,  with  the 
result  of  forming  one  molecule  of  Prussian  blue,  or 
the  3-4  ferric  ferrocyanide,  which  precipitates,  and 
six  molecules  of  potassium  sulphate,  which  remain 
in  solution,   the  reaction  being  : 

3FeK«(CN)„  +  2Fe2(S04)3  = 

Fe3Fe4(CN)ls4-  6K.SO4 

Preparation  for  Use  in  the  Arts. — Prussian  blue  Is 
manufactured  on  the  large  scale  as  follows  :  A  mix- 
ture made  of  equal  parts  of  potassium  carbonate 
(pearlash  of  commerce)  and  of  animal  matter,  such 
as  dried  blood,  hair,  the  shavings  of  horn,  etc.,  is 
calcined  at  a  red  heat,  in  an  iron  vessel,  until  it 
becomes  pasty.  The  mass,  when  cold,  is  thrown,  by 
portions  at  a  time,  into  twelve  or  fifteen  times  its 
weight  of  water,  with  which  it  is  stirred  for  half 
an  hour.  The  whole  Is  then  put  upon  a  linen  filter, 
and  the  clear  solution  obtained  Is  precipitated  by  a 
mixed  solution  of  two  parts  of  alum  and  one  of  fer- 
rous sulphate.  An  effervescence  occurs,  due  princi- 
pally to  carbon  dioxide,  and  a  very  abundant  preclpi- 
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one  with  the  salts  of  copper,  a  white  one  with 
those  of  zinc,  the  several  precipitates  formed 
being  ferrocyanides  of  the  respective  metals. 
Heated  with  eight  or  ten  times  its  weight  of  con- 
centrated sulphuric  acid,  it  evolves  carbon  diox- 
ide. Half  an  ounce  of  the  salt  yields  about  250 
cubic  inches  of  the  gas.  ( C.  Grimm  and  G.  Ram- 
dohr.)  When  boiled  with  diluted  sulphuric 
acid,  it  emits  the  easily  recognized  odor  of 
hydrocyanic  acid. 

Potassium  ferrocyanide  consists  of  six  groups 
of  the  monad  radical  cyanogen  (CN),  saturated 
by  four  potassium  atoms  and  one  atom  of  the 
dyad  iron.  The  potassium  is  more  readily  dis- 
placed than  the  iron,  so  t hat  it  is  considered 
as  the  potassium  salt  of  an  acid  called  hydro- 


tate  is  thrown  down  of  a  blackish-brown  color.  This 
precipitate  Is  washed,  by  decantation,  by  means  of  a 
large  quantity  of  water,  which  is  removed  t  -very 
twelve  hours.  Hy  these  washing*,  which  last  from 
twenty  to  twenty-five  day*,  the  precipitate  become 
successively  greenish  brown,  bluish,  and  finally  deep 
blue.  When  of  the  latter  color,  It  is  collected  and 
allowed  to  drain  upon  a  cloth,  after  which  it  is 
divided  into  cubical   masses  and  dried. 

A  preparation  under  the  name  of  Soluble  J'tuxsian 
Blue  has  been  Introduced  into  uee  tor  Injecting 
anatomical  preparations  by  Bchroeder  van  der  Kolk. 
and  is  said  to  be  much  esteemed  for  this  purpose. 
To    obtain    it    there    must    be    a    gre.i'  f    the 

potassium  ferrocyanide  in  concentrated  solution. 
The  Iron  should  be  in  a  state  of  s<sgul<  hloride,  in 
the  proportion  of  not  more  than  one-eifhth  or  one- 
tenth  of  the  ferrocyanide  employed.  After  their  mix- 
ture, the  precipitate  is  washed  with  water  till  it 
begins  to  become  blue,  when  It  Is  expressed  and  dried 
in  the  air.  On  the  small  scale  it  may  be  economically 
obtained  in  the  following  manner.  Take  solution*  of 
the  ferrocyanide  containing  211  to  the  liter 

of  water,  and  of  the  sesquli  blorlde  containing  one 
part  of  the  solid  salt  in  10  parte  of  water.  Then, 
taking  equal  volumes  of  the  two  solutions,  add  to 
each   one   twice   its    volume    of   ■    cold   concentrated 

solution  of  sodium  sulphate,  and  mix  the  solutions. 
Pour  on  a  filter,  and  treat  as  directed  shore  The 
product  dried  in  the  air  is  perfectly  soluble,  and 
admirably  adapted  for  injection.    <./.   /  r.  Iv. 

238.)  For  otlier  formula'  for  soluble  Prussian  blue, 
see  Ibid  .   4e   ser..   xix.   U27. 

Properties. — Pure  Prussian  blue  is  a  tasteless  pow- 
der, insoluble  in  water  and  alcohol,  and  having  ■ 
rich  deep  blue  color.  It  Is  insoluble  in  dilute 
decomposed  by  fuming  nitric  acid,  and  dissolved  with- 
out decomposition  by  strong  sulphuric  add.  forming 
a  white  mass  of  the  consistence  of  paste,  from  which 
the  Prussian  blue  may  be  precipitated  unchanged  by 
water.  Concentrated  hydrochloric  acid  decomposes 
it,  dissolving  ferric  oxide,  and  liberating  hydroferro- 
cyanlc  acid.  When  boiled  with  mercuric  oxide. 
It  generates  mercuric  cyanide.  (See  Uydrargpri  Cyani- 
dum.)  Py  the  contact  of  a  red-hot  body  it  takes  fire 
and  burns  slowly,  leaving  a  residue  of  ferric  oxide. 
When  it  Is  heated  In  close  vessels,  water,  hydrocyanic 
acid,  and  ammonium  carbonate  are  evolved,  and  iron 
carbide  Is  left.  Its  composition  has  been  given  above. 
The  Prussian  blue  of  commerce  was  discovered  by 
accident,  in  1 71  <».  by  Diesbach,  a  preparer  of  colors 
at  Kerlln.  It  has  the  same  general  properties  as 
the  pure  substance.  It  occurs  in  small  rectangular 
masses,  which  are  heavier  than  water  and  have  a 
fracture  presenting  a  bronzed  appearance.  Besides 
the  constituents  of  pure  Prussian  blue,  it  always  con- 
tains uncombined  ferric  oxide,  and  a  portion  of 
alumina,  derived  from  the  alum  employed  in  its  manu- 
facture, which  serves  to  give  it  body  as  a  pigment. 
These  substances  may  be  detected  by  boiling  the  pig- 
ment with  diluted  hydrochloric  acid  and  precipitating 
the  filtered  solution  with  ammonia.  Pure  Prussian 
blue  treated  in  this  manner  yields  no  precipitate. 

Uses. — Prussian  blue  has  been  deemed  tonic,  febri- 
fuge, and  alterative,  but  is  at  present  very  rarely 
used,  and  is  probably  of  no  medicinal  value.  It  is 
sometimes  employed  *  as  an  application  to  ill-con- 
ditioned ulcers,  mixed  with  simple  ointment  in  the 
proportion  of  a  drachm  to  the  ounce.  The  dose  is 
from  three  to  five  grains  (0.20  to  0.32  Gm.).  re- 
peated several  times  a  day,  and  gradually  increased 
until  some  effect  is  produced. 


ferrocyanic.  This  acid  in  the  free  state  would  be 
H4Fe(CN)e.  The  salt  is  remarkably  pure  as 
it  oceurs  in  commerce. 

Uses. — Pure  potassium  ferrocyanide  is  phys- 
iologically very  inactive.  Thus,  Combemale 
and  Dubiquet  proved  that  in  doses  of  twelve 
grains  to  the  pound  of  bodily  weight  it  is  not 
poisonous  to  the  lower  animals,  while  Callies, 
as  quoted  by  Pereira,  found  the  commercial 
salt  slightly  poisonous,  but  the  pure  salt  un- 
productive of  harm  in  the  dose  of  several 
ounces.  It  should  be  borne  in  mind  that  it  is 
the  commercial  salt  which  is  used  medicinally. 
Westrumb  and  Hering  proved  that  it  passed 
with  rapidity  into  the  blood  and  urine. 

This  salt  is  manufactured  on  a  large  scale, 
chiefly  for  the  use  of  dyers  and  calico  printers. 
In  pharmacy  it  is  employed  to  prepare  diluted 
hydrocyanic  acid,  Prussian  blue,  and  potassium 
and  silver  cyanides. 

Dose,  five  to  ten  grains   (0.32  to  0.65  Gm.). 

POTASSII  HYDROXIDUM.  U.  S.  (Br.) 

POTASSIUM  HYDROXIDE  [Potassium  Hydrate.  Caustic 
Potash,  Potass*.  Pharm.  1890] 

(po-tfis'sM  hy-drox'l-dfjm) 
KOH  =  55.74 

"It  should  contain  not  less  than  85  percent. 
of  pure  anhydrous  Potassium  Hydroxide,  and 
not  more  than  '2  percent,  of  other  inorganic  sub- 
stances, with  the  exception  of  water.      It  should 

be  kepi  in  well-stoppered  bottles  made  of  hard 
"'    U.  S.    "Potassium   hydroxide,   KOH, 

with   not   more  than    10   per  cent,  of  combined 
water  and  impurities,  prepared  by  the  interac 
tion   of    potassium   carbonate  and  calcium   hy- 
droxide." Br. 

Potassa    Caustics,    Itr.  ;    Kail    Purura  ;    Caustic    Po- 
Hydrate  of  Potassa,  Potassa  (Potassii)  Bydras, 

Kali  Il.vdiiciiiu  1'usinii.  Lapli  CaustlCUS  Chlrurgorum  ; 
Potassc  caustlque,   Fr.   end.;   Potasse  Fondue,   Pierre 

a  cautcre.  Fr. ;  Kali  Causticum  1'usinii,  /'.  (/'.  ; 
Knliiinih.vclroxycl,  Kallum-IIydrat,  KaustlsCBSS  Kail, 
.Ktzkali.  <J.;  Potassa  caustics,  It.;  llldrato  po- 
taslco,   Sp. 

"  Take  of  Solution  of  Potash  two  pints 
[Imperial  measure].  Boil  down  the  Solution 
of  Potash  rapidly  in  a  [clean]  silver  vessel, 
until  there  remains  a  [clear]  fluid  of  oily  con- 
sistence, a  drop  of  which  when  removed  on  a 
warm  glass  rod  solidifies  on  cooling.  Pour  this 
into  proper  moulds,  and  when  it  has  solidified, 
and  while  it  is  still  warm,  put  it  into  stoppered 
bottles."  Br.  1885.  A  process  for  potassium 
hydroxide  is  no  longer  in  the  U.  S.  Pharmaco- 
poeia; that  of  1870  is  identical  with  the  British 
(1885). 

The  solid  alkali  obtained  from  these  pro- 
cesses is  potassium  hydroxide,  sufficiently  pure 
for  medicinal  purposes.  The  solution  of  the 
alkali  freed  from  carbonic  acid  having  been 
obtained  by  another  formula  (see  Liquor 
Potassii  Hydroxidi).  the  formation  of  the 
present  preparation  requires  merely  the  evapo- 
ration of  this  solution  until  nearly  the  whole  of 
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its  uncombined  water  is  driven  off.  The  evapo- 
ration must  be  performed  in  metallic  vessels, 
as  those  of  glass  or  earthenware  are  acted 
on  by  the  alkali,  and  it  should  be  completed 
as  quickly  as  possible,  in  order  to  abridge  the 
period  during  which  the  solution  would  be  liable 
to  absorb  carbon  dioxide  from  the  atmosphere. 
When  poured  out  on  a  metallic  plate  or  dish, 
the  cake,  just  as  it  solidifies,  may  be  marked 
with  a  knife  in  the  direction  in  which  it  is 
to  be  divided,  and  when  cold  it  readily  breaks 
in  those  directions.  A  better  plan,  however, 
is  to  run  the  fused  alkali  into  suitable  moulds, 
as  directed  in  the  former  U.  S.  and  British 
formulas.  These  should  be  made  of  silver  or 
iron  and  have  a  cylindrical  shape,  which  is  the 
most  convenient  form  of  the  alkali  for  sur- 
gical use.  Green  glass  bottles  with  rubber 
stoppers  are  best  adapted  for  preserving  this 
preparation,  as  white  flint  glass  is  attacked  by 
the  alkali.  Potassium  hydroxide  is  now  pre- 
pared at  Niagara  Falls,  N.  Y.,  by  the  electrol- 
ysis of  strong  potassium  chloride  solution. 
The  metal  at  the  cathode  acts  with  water  to 
form  potassium  hydroxide  and  free  hydrogen, 
while  chlorine  is  liberated  at  the  anode. 

Properties. — It  is  officially  described  as  in 
"  dry,  white  flakes,  fused  masses,  or  in  pencils, 
hard  and  brittle,  showing  a  crystalline  frac- 
ture; odorless,  or  having  a  faint  odor  of  lye, 
and  of  a  very  acrid  and  caustic  taste.  Great 
caution  is  necessary  in  tasting  and  handling 
it,  as  it  rapidly  destroys  organic  tissues.  Ex- 
posed to  the  air,  it  readily  absorbs  carbon 
dioxide  and  moisture,  and  deliquesces.  Soluble 
in  about  0.4  part  of  water  at  25°  C.  (77°  P.), 
and  in  2  parts  of  alcohol ;  very  soluble  in  boiling 
water,  and  in  boiling  alcohol;  slightly  soluble 
in  ether.  When  heated  to  about  530°  C.  (986° 
P.),  Potassium  Hydroxide  melts  to  a  clear,  oily 
liquid,  and  at  a  bright  red  heat  is  volatilized  un- 
changed. When  introduced  into  a  non-luminous 
flame,  it  imparts  to  it  a  violet  color.  A  solution 
of  Potassium  Hydroxide,  even  when  greatly  di- 
luted, gives  an  intensely  alkaline  reaction  with 
red  litmus  paper.  The  aqueous  solution  (1  in 
20)  should  be  perfectly  clear  and  colorless.  A 
concentrated  solution  of  Potassium  Hydroxide, 
after  acidulation  with  hydrochloric  acid,  yields  a 
bright  yellow  precipitate  with  platinic  chloride 
T.S.  A  concentrated,  aqueous  solution  (1  in  10), 
when  added  to  an  excess  of  tartaric  acid  T.S., 
produces  a  white,  crystalline  precipitate,  which 
redissolves  when  the  Potassium  Hydroxide  is 
added  in  excess.  An  aqueous  solution  of  Potas- 
sium Hydroxide  (1  in  20),  slightly  acidulated 
with  hydrochloric  acid,  should  not  respond  to 
the  Time-Limit  Test  for  heavy  metals  (see 
Part  III,  Test  No.  121).  On  adding  an  excess 
of  diluted  sulphuric  acid  to  10  Cc.  of  an 
aqueous  solution  of  Potassium  Hydroxide  (1 
in  10),  no  distinct  effervescence  should  occur 
(limit  of  carbonate).  Introduce  about  1  Gm. 
of  Potassium  Hydroxide  into  a  stoppered 
weighing-bottle  and  weigh  accurately.  Dis- 
solve this  in  about  50  Cc.  of  water  and  titrate 


the  solution  with  normal  sulphuric  acid  V.S., 
using  methyl-orange  T.S.  as  indicator.  Mul- 
tiply the  number  of  Cc.  of  the  normal  sul- 
phuric acid  V.S.  consumed,  by  5.574,  and  divide 
this  product  by  the  weight  of  the  Potassium 
Hydroxide  taken;  the  quotient,  which  must  be 
not  less  than  85,  represents  the  percentage  of 
Potassium  Hydroxide  present."  U.  S.  "  White 
pencils  or  cakes,  very  deliquescent,  powerfully 
alkaline  and  corrosive.  Soluble  in  half  its 
weight  of  water  and  twice  its  weight  of  alcohol 
(90  per  cent.).  It  affords  the  reactions  charac- 
teristic of  potassium.  Each  gramme  dissolved 
in  water  or  in  alcohol  (90  per  cent.)  should 
leave  only  a  trace  of  sediment,  and  should 
require  for  neutralization  at  least  16.1  cubic 
centimetres  of  the  volumetric  solution  of  sul- 
phuric acid.  It  should  yield  no  characteristic 
reaction  with  the  tests  for  lead,  copper,  or 
arsenium."  Br.  It  is  important  that  the  re- 
quirements of  the  Pharmacopoeia  be  complied 
with,  and  that  it  should  contain  85  per  cent,  of 
pure  potassium  hydroxide  and  not  more  than 
2  per  cent,  of  other  inorganic  substances,  with 
the  exception  of  water. 

The  white  stick  caustic  potassa  as  found  in 
commerce  usually  contains  from  15  to  28  per 
cent,  of  water,  which  seems  to  be  a  necessary 
impurity,  for  if  a  certain  quantity  of  water 
is  not  present  it  is  impossible  to  mould  the 
stick.  By  heating  this  so  as  to  drive  off  the 
water  a  purified  hydroxide  in  cakes  may  be 
obtained.  On  account  of  its  deliquescent  prop- 
erty, and  its  strong  attraction  for  carbon  di- 
oxide, potassium  hydroxide  requires  to  be  kept 
in  very  accurately  stoppered  bottles.  As  for- 
merly obtained,  from  solution  of  potassium 
hydroxide  derived  from  an  impure  carbonate, 
it  contained  various  impurities,  which,  how- 
ever, did  not  interfere  with  its  medicinal 
value, — such  as  potassium  chloride  and  tetrox- 
ide,  ferric  oxide,  lime,  silica,  alumina,  potas- 
sium sulphate,  and  a  portion  of  the  alkali 
still  in  a  carbonated  state.  Official  potassium 
hydroxide  may  be  rendered  nearly  pure  by  di- 
gestion in  alcohol,  which  takes  up  only  the  alka- 
line hydroxide,  evaporating  the  solution  to 
dryness,  and  fusing  the  dry  mass  obtained. 
Potassium  hydroxide,  when  thus  procured,  is 
called  potash  by  alcohol.  It  is  generally  in 
flat  white  pieces,  which  are  dry,  hard,  brittle, 
and  extremely  caiistic.  Its  other  properties 
are  similar  to  those  of  the  impure  hydroxide 
above  described.  According  to  H.  Wurtz  of 
New  York,  commercial  potash  by  alcohol 
usually  contains  a  trace  of  potassium  silicate, 
which  appears  to  be  taken  up  by  the  alcohol. 
The  source  of  this  is  the  potassium  carbonate 
employed,  which  may  be  freed  from  this  im- 
purity by  evaporating  its  aqueous  solution,  in 
a  sheet  iron  dish,  to  dryness,  and  adding,  from 
time  to  time,  lumps  of  ammonium  carbonate. 
The  silicate  is  thus  converted  into  the  carbonate, 
and  on  dissolving  the  residue  the  silica  appears 
in  flakes,  which  may  be  separated  by  filtration. 
Potassium    hydroxide    may    be    distinguished 
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from  the  other  fixed  alkalies  (soda  and  lithia) 
by  its  affording,  when  in  solution,  a  crystalline 
precipitate  (cream  of  tartar)  with  an  excess 
of  tartaric  acid,  and  a  yellow  one  with  platinic 
chloride.  Potassium  hydroxide  imparts  to  the 
flame  of  burning  alcohol  in  which  it  is  dis- 
solved a  reddish  tint;  sodium  hydroxide  colors 
it  yellow  even  in  the  presence  of  potassium  hy- 
droxide; and  thus  a  method  is  afforded  of  de- 
tecting an  admixture  of  the  latter  with  the 
former  alkali.  According  to  Bunsen,  when  the 
flame  is  viewed  through  a  glass  having  a 
cobalt-blue  color,  only  the  color  imparted  by 
potassium  is  seen,  the  yellow  color  of  the 
sodium  flame  being  absorbed  by  the  blue  gleet. 
(J.  P.  C,  Oct.  L860,  j).  319.)  Potassium  hy- 
droxide, KOH,  is  composed  of  one  atom  of 
potassium,  united  with  one  hydroxvl  group, 
OH. 

Uses. — This  is  the  old  cau*t'num  commune 
acerrimum,  or  ttrougttt  common  ommM  . 
also  Potassa  cum  Calce.1  It  is  a  powerful 
escharotic,  quickly  destroying  the  life  of  the 
part  with  which  it  comes  in  contact,  and  ex- 
tending its  action  to  a  considerable  depth  be- 
neath t lie  surface.  In  this  latter  reaped  it 
differs  from  silver  nitrate,  or  lunar  caustic,  to 
which   it   is,   therefore,   preferred   in    forming 

1  Potassa  Cum  Calcc.  U.  8.  1*00.  Po1a*»a  uith 
Limt . 

I'ulvls  ("nusticus  cum  Calca,  Pulvla  Cauattcua 
Vlennenala  ;  Vienna  Caustic,  Vienna  I  '.-i ^t  <■  :  Cauatlq.ua 
(Poudre)  de  Vienna,  IV.:  wiener  Aetapulvi 

••  Potasaa.  iu<  hundred  grummet  [or  l"  ounces  »v., 
ii?!»    grains];    Lima,    five    hundred   grummet    l<>r    17 

ounces  iiv..  L'T'."  grains  |.  tO  make  tun  1  hou-inul  gram- 
mes [or  3,ri  ounces  av.,  120  grains].  Rub  them 
together,  In  a  warm  Iron  mortar,  bo  aa  to  form  a 
powder,  and  keen  it  in  a  well-stoppered  bottle'  D  8, 
ik'.mi.  This  preparation  is  "a  grayish  white  powder, 
deliquescent,  having;  a  strongly  alkaline  reaction, 
and  responding  to  the  tests  tor  calcium  and  potas- 
sium. It  should  he  soluble  In  diluted  hydrochloric 
acid  without  leaving  more  than  a  small  residue." 
U.  8.  1880.  It  should  not  effervesce  on  the  addition 
of  an  add.  It  is  prepared  for  use  by  being  made  up 
Into  a  paste  with  a  little  alcohol.  The  paste  is  ap- 
plied for  ten  or  fifteen  minutes  to  the  part  to  he 
cauterized,  and  Is  conveniently  limited  in  its  opera- 
tion by  ■  piece  of  adhesive  piaster,  in  the  manner 
explained  tinder  Potassii  Hyarowidum.  The  former 
Edinburgh  preparation,  made  by  evaporating  the  solu- 
tion of  potassa  t<>  one-third,  and  adding  lime  enough 
to  bring  it  to  the  state  of  a  firm  paste,  was  often 
called  (■(iiislirum  commune  milius,  or  inUtltr  common 
cauxlic  Potassa  frith  lime  is  a  more  manageable 
caustic  than  the  otlicial  potassium  hydroxide,  on  ac- 
count of  the  presence  of  the  lime,  which  renders  It 
milder,  slower  in  its  operation,  and  less  deliquescent, 
and  causes  It  to  spread  less  beyond  the  part  intended 
to  be  affected.  Fllhos  has  improved  this  caustic  by 
forming  it  Into  sticks.  To  prepare  it  thus,  the  po- 
tassium hydroxide  is  perfectly  fused  In  an  iron  spoon, 
and  one-third  of  its  weight  of  quicklime  is  added  In 
divided  portions,  the  whole  being  stirred  with  an 
iron  rod.  The  fused  mass  is  then  run  Into  lead 
tubes,  closed  at  one  end.  about  three  Inches  long,  and 
from  a  quarter  to  half  an  inch  In  diameter  In  the 
clear.  The  sticks  are  kept,  still  enclosed  in  the  lead 
tubes  with  the  open  end  downward.  In  thick  glass 
tubes,  containing  some  powdered  quicklime,  and 
closed  with  a  cork,  between  which  and  the  stick  some 
cotton  is  put  to  steady  the  caustic.  When  employed, 
as  much  of  the  caustic  Is  uncovered  at  the  end.  by 
scraping  off  the  lead,  as  it  is  proposed  to  use.  This 
form  of  caustic  is  particularly  recommended  for 
cauterizing  the  neck  of  the  uterus.  ML  E.  Roblquet 
modified  the  caustic,  by  fusing  the  potassium  hy- 
droxide and  lime  at  a  higher  heat,  running  the  fused 
mass  into  iron  moulds,  and  quickly  coating  the  sticks, 
when  cold,  with  melted  gutta-percha.  The  higher 
heat  employed  renders  the  caustic  harder  and  more 
homogeneous. 


issues  and  opening  abscesses.  The  most  con- 
venient mode  of  employing  the  caustic  for  the 
formation  of  an  issue  is  to  apply  to  the  skin 
a  piece  of  linen  spread  with  adhesive  plaster, 
having  a  circular  opening  in  its  centre  corre- 
sponding with  the  intended  size  of  the  issue, 
and  then  to  rub  upon  the  skin,  within  the  open- 
ing, a  piece  of  the  caustic  previously  moistened 
at  one  end.2  The  application  is  to  be  con- 
tinued until  the  life  of  the  part  is  destroyed, 
when  the  caustic  should  be  carefully  washed 
off  with  a  wet  sponge  or  wet  tow,  or  neutral- 
ized by  vinegar.  In  forming  from  it  solutions 
of  potassium  hydroxide  of  definite  strength, 
whether  for  medicinal  or  for  pharmaceutical 
use,  an  allowance  should  be  made  for  the 
percentage  of  water  it  always  contains.  (See 
Liquor    Potassii    Ilydroxidi.) 

Off.  Prep. — Liquor  Oesolis  Compositus,  V.  8.; 
Liquor  Potassii  ilydroxidi,  U.  S.  (Br.)  ;  Sapo 
Mollis,  17.  B. 

POTASSII   HYPOPHOSPHIS.  U.  S. 

POTASSIUM  HYPOPHOSPHITE 

(po-tas'sl-l   liy-p',1  plios'phls) 

KHtPO*=  103.89 

"  It  should  contain  not  less  than  08  percent. 
of  pure  Potassium  I  lypophosplnte  [l'O.llaO 
K],    and    should    be    kept    in    well-stoppered 

bottles.      Caution    should    be    observed    in    dis- 

pensing  Potassium  Bypophosphite,  as  explo- 
sion is  liable  to  occur  when  it  is  triturated  or 
heated  with  nitrates,  chlorates,  or  other  oxidiz- 
ing agents."  / 

Kali  Hrpophoaphoroaum,  Bvpophoaphla  Potassleus, 
h.  Kallcua;  Bypophoapblte  <le  Potassa,  Fr.;  Unter- 
phosphorlgsaures    Kail,    O. 

This  salt  is  prepared  by  mixing  solutions 
of  calcium  bypophosphite  and  granulated  potas- 
sium carbonate,  in  tlie  proportion  of  0  ounces 
of  the  former  dissolved  in  four  pints  of  water 
to  6.75  ounces  of  the  latter  in  half  a  pint.  As 
a  result  of  double  decomposition  between  the 
two  salts,  calcium  carbonate  and  potassium  hy- 
pophosphite  are  formed,  the  former  being  pre- 
cipitated, and  the  latter  held  in  solution.  The 
calcium  carbonate  is  removed  by  tilt  ration,  and 
the  clear  solution  is  evaporated  until  a  pellicle 
forms,  after  which  it  is  constantly  stirred,  with 
continuance  of  the  heat,  until  the  salt  granu- 
lates. The  heat  employed  in  the  evaporation 
should  be  kept  considerably  below  100°  C. 
(212°  P.),  for  fear  of  explosion.     If  the  salt 

3  At  the  suggestion  of  Maunoury  of  Chartres,  M.  B. 
Itobiquet  has  prepared  a  paste  consisting  of  gutta- 
percha and  potassium  hydroxide,  which  offers  many 
advantages  of  manipulation,  in  the  application  of  the 
latter  substance.  It  is  prepared  by  simply  meltim? 
together  equal  weights  of  the  two  substances.  The 
resulting  paste  can  be  moulded  into  any  form  that 
may  be  thought  desirable,  either  of  cylinders,  plates, 
or  lozenges,  and  retains  its  form  indefinitely,  even 
when  introduced  into  cavities.  All  that  is  necessary, 
before  applying  It,  is  to  dip  it  into  alcohol  for  a 
few  seconds.  The  resulting  eschars  are  very  pre- 
cise In  their  form.   (J.  P.  C,  xxx.  275.) 
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be  required  pure,  it  should  be  dissolved  in  the 
granulated  state,  in  official  alcohol,  and  the 
solution  evaporated  to  a  syrupy  consistence 
and  then  set  aside  to  crystallize.  The  calcium 
hypophosphite  may  be  prepared  by  a  formula 
given  under  the  head  of  Calcii  Hypophosphis. 

Properties. — Potassium  hypophosphite,  ac- 
cording to  the  U.  S.  Pharmacopoeia,  is  in  "  white, 
opaque,  hexagonal  plates,  or  crystalline  masses, 
or  a  granular  powder;  odorless,  and  having  a 
pungent,  saline  taste ;  very  deliquescent.  Soluble 
in  about  0.5  part  of  water,  and  in  7  parts  of 
alcohol  at  25°  C.  (77°  P.);  in  0.3  part  of 
boiling  water,  and  in  3.6  parts  of  boiling 
alcohol;  insoluble  in  ether.  When  heated  in 
a  dry  test-tube,  the  salt  at  first  loses  moisture, 
and  then  evolves  spontaneously  inflammable 
hydrogen  phosphide  gas,  which  burns  with  a 
bright  yellow  flame.  The  aqueous  solution  (1 
in  20)  is  neutral  or  slightly  alkaline  to  litmus 
paper,  and  yields,  with  sodium  bitartrate  T.S., 
a  white,  crystalline  precipitate.  The  diluted 
aqueous  solution,  slightly  acidulated  with  di- 
luted sulphuric  acid,  yields,  with  silver  nitrate 
T.S.,  a  white  precipitate,  which  rapidly  turns 
brown  or  black,  owing  to  the  separation  of 
metallic  silver.  On  gently  heating  an  aqueous 
solution  of  Potassium  Hypophosphite  with 
copper  sulphate  T.S.,  a  reddish-brown  precipi- 
tate is  formed.  When  the  aqueous  solution  of 
the  salt  (1  in  20),  acidulated  with  hydro- 
chloric acid,  is  added,  drop  by  drop,  to  an 
excess  of  mercuric  chloride  T.S.,  a  white  pre- 
cipitate of  mercurous  chloride  is  at  first  formed. 
On  further  addition  of  an  excess  of  the  Potas- 
sium Hypophosphite  solution,  the  precipitate 
becomes  gray  from  reduction  to  metallic  mer- 
cury. An  aqueous  solution  of  the  salt  (1  in 
20)  should  not  effervesce  upon  the  addition  of 
an  acid  (absence  of  carbonate).  An  aqueous 
solution  of  the  salt  (1  in  20),  acidulated  with 
hydrochloric  acid,  should  not  respond  to  the 
Time-Limit  Test  for  heavy  metals  (see  Part 
III,  Test  No.  121).  If  5  Cc.  of  an  aqueous 
solution  of  Potassium  Hypophosphite  (1  in  10) 
be  measured  into  a  beaker  containing  3  Cc.  of 
nitric  acid  diluted  with  about  10  Cc.  of  water, 
and  the  mixture  be  evaporated  to  dryness  on  a 
water-bath,  the  residue  should  not  respond  to 
the  Modified  Gutzeit's  Test  for  arsenic  (see 
Part  III,  Test  No.  17)."  U.  S. 

Uses. — This  salt,  and  several  other  hypophos- 
phites,  as  those  of  calcium,  sodium,  ammonium, 
etc.,  were  brought  into  notice  a  few  years  since, 
in  consequence  of  their  supposed  efficiency  in 
the  introduction  of  phosphorus  into  the  system 
in  cases  in  which  this  element  might  be  thought 
to  be  deficient.  Upon  this  principle  they 
were  recommended  by  Churchill  of  Paris,  in 
the  treatment  of  phthisis,  and  came  into  ex- 
tensive employment,  but  experience  has  hardly 
confirmed  the  first  favorable  impression  of  their 
usefulness  in  this  complaint.  There  seem, 
however,  to  be  good  grounds  for  their  appli- 
cation to  diseases  attended  with  deficiency  of 
nerve  power  from  debility  of  the  brain,  and  in 


certain  scrofulous  affections  of  children,  espe- 
cially those  connected  with  a  disordered  condi- 
tion of  the  bones. 
Dose,  ten  to  thirty  grains  (0.65  to  2.0  Gm.). 

Off.  Prep. — Acidum  Hydriodicum  Dilutum, 
U.  8.;  Emulsum  Olei  Morrhuae  cum  Hypophos- 
phitibus,  V.  8.;  Syrupus  Hypophosphitum,  U.  8.; 
Syrupus  Hypophosphitum  Compositus,  U.  8. 

POTASSII  IODIDUM.  U.  S.,  Br. 

POTASSIUM  IODIDE 

(po-tas'si-i  i-6d'i-dum) 

KI  =  164.76 

"  It  should  contain  not  less  than  99  percent, 
of  pure  Potassium  Iodide,  and  should  be  kept 
in  well-stoppered  bottles."  U.  S.  "  Potassium 
Iodide,  KI,  may  be  prepared  in  the  same 
manner  as  Potassium  Bromide,  iodine  being 
used  in  place  of  bromine."  Br. 

Iodide  of  rotasslum ;  Potassii  Hydriodas ;  Kali 
Hydriodicum,  Ioduretum  Potassicum,  s.  Kalicum ; 
Iodure  de  Potassium,  Fr.  Cod.;  Kallum  Jodatum, 
P.  O. ;  Kaliumjodid,  Jodkalium,  G. ;  Joduro  di  po- 
tassio,  It. ;  Yoduro  potasico.  Sp. 

No  process  is  given  in  the  U.  S.  or  Br. 
Pharmacopoeias.  That  of  the  U.  S.  P.  1870 
did  not  differ  essentially  from  the  British 
1885.1 

An  aqueous  solution  of  potassium  hydroxide 
is  treated  with  iodine  in  slight  excess.  The  re- 
sult of  thus  saturating  potassium  hydroxide 
with  iodine  is  the  formation  of  two  salts, 
potassium  iodide  and  iodate.  Six  atoms  of 
iodine  react  with  six  molecules  of  potassium 
hydroxide,  and  there  are  formed  five  molecules 
of  potassium  iodide  and  one  of  potassium 
iodate, 

6KOH  +  3I2  =  5KI  +  KIOs  +  3H20 
By  evaporating  the  solution  to  dryness  the 
mixed  salts  are  obtained,  and,  if  the  dry  mass 
be  exposed  to  a  red  heat,  the  iodate  will  be 
converted  into  iodide,  thus  removing  this  im- 
purity from  the  iodide.  In  the  formula  the 
mixed  salts,  towards  the  close  of  their  evapora- 
tion to  dryness,  are  directed  to  be  mixed  with 
powdered  charcoal,   according  to  the  plan   of 

1  "  Take  of  Solution  of  Potash  one  gallon  [Imperial 
measurel  ;  Iodine  twenty-one  ounces  [avoirdupoisl, 
or  a  sufficiency;  Wood  Charcoal,  in  fine  powder,  three 
ounce*  [av.]  ;  Boiling  Distilled  Water  a  sufficiency. 
Put  the  Solution  of  Potash  into  a  glass  or  porcelain 
vessel,  and  add  the  Iodine  in  small  quantities  at 
a  time,  with  constant  agitation,  until  the  solution 
acquires  a  permanent  brown  tint.  Evaporate 
the  whole  to  dryness  in  a  porcelain  dish,  pul- 
verize the  residue,  and  mix  this  intimately  with  the 
Charcoal.  Throw  the  mixture,  In  small  quantities  at 
a  time,  into  a  red-hot  iron  crucible,  and,  when  the 
whole  has  been  brought  to  a  state  of  fusion,  remove 
the  crucible  from  the  fire  and  pour  out  its  contents. 
When  the  fused  mass  has  cooled,  dissolve  It  In  two 
pints  [Imp.  meas.l  of  boiling  distilled  water,  filter 
through  paper,  wash  the  filter  with  a  little  boiling 
distilled  water,  unite  the  liquids,  and  evaporate  the 
whole  till  a  film  forms  on  the  surface.  Set  It  aside 
to  cool  and  crystallize.  Drain  the  crystals,  and  dry 
them  quickly  in  a  warm  place.  More  crystals  may 
be  obtained  by  evaporating  the  mother-liquor  and 
cooling.  The  salt  should  be  kept  In  a  stoppered 
bottle."    Br.  1885. 
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Scanlon,  which  facilitates  the  deoxidation  of 
the  iodate.  This  being  accomplished  by  a  dull 
red  heat,  the  potassium  iodide  is  dissolved  out 
of  the  mass;  aud  the  solution  is  set  aside  to 
crystallize. 

In  the  old  Edinburgh  and  Dublin  processes 
the  first  step  was  to  form  ferrous  iodide  in 
solution,  precisely  as  is  done  in  the  formula  for 
that  compound,  and  the  second  to  decompose 
it  by  potassium  carbonate,  which  gave  rise  to 
potassium  iodide  in  solution,  and  a  precipitate 
of  ferrous  carbonate.  The  solution  of  potas- 
sium iodide  was  separated  by  filtration  and 
washing  from  the  precipitated  carbonate,  and 
evaporated  to  dryness.  The  dry  salt  was  then 
freed  from  iron  and  other  impurities  by  solu- 
tion in  boiling  water  or  alcohol,  filtration,  and 
crystallization.  An  improvement  on  this  pro- 
cess is  to  add  enough  iodine  to  the  ferrous 
iodide  solution  first  formed  to  produce  ferrous- 
ferric  iodide,  Fe3ls(2Fel3  -f-  Fela).  This  solu- 
tion is  now  treated  with  an  equivalent  quantity 
of  potassium  carbonate  and  boiled  when  fer- 
rous-ferric oxide  precipitates,  carbon  dioxide 
escapes,  and  all  the  iodine  gOSI  into  solution 
as  iodide,  the  reaction  being: 

F»-3l8  +  4K2(,0»  =  Fe3<>4  f-8Kl  4-4COi 
According  to  the  method  of  B.  Sonatadt,  potas- 
sium iodide  is  prepared  directly  from  the 
mother  liquors  of  kelp  by  converting  tlie  alka- 
line iodides  into  iodates  by  means  of  chlorine 
or  potassium  permanganate,  precipitating  the 
iodic  acid  by  a  soluble  barium  salt,  hasting 
the  precipitate  with  solution  of  potessium  sul- 
phate, evaporating  the  resulting  potassium 
iodate  solution  to  dryness,  and  crystallising 
from  its  solution  the  potassium  iodide  thus  ob- 
tained. (Cliem.  New*,  xxvi.  L82.)  Or.  these 
mother  liquors  are  evaporated  to  dryness,  the 
mass  gently  roasted  to  oxidize  sulphides,  and 
then  extracted  with  water,  evaporated  ■gain  to 
dryness  and  extracted  with  alcohol,  whereby 
sodium  and  potassium  iodide  go  into  solution. 
This  is  treated  with  potassium  carbonafe  to 
change  the  sodium  iodide  into  potassium  iodide, 
and  a  stream  of  COs  led  through  to  precipitate 
the  sodium  bicarbonate.  The  remaining  solu- 
tion contains  potassium  iodide  with  a  little 
sodium  bicarbonate.  (Fliickiger,  Pharm.  Chem., 
2d  ed.,  1888,  p.  341.)  Large  quantities  are 
now  manufactured  from  the  cuprous  iodide 
coming  from  the  South  American  sodium 
nitrate  works.  The  cuprous  iodide  is  sus- 
pended in  water  acidified  with  hydrochloric 
acid,  and  a  stream  of  hydrogen  sulphide  gas 
led  in,  whereby  hydrogen  iodide  enters  into 
solution.  This  solution  is  filtered,  neutralized 
with  potassium  carbonate,  and  evaporated  to 
crystallization. 

Properties. — Potassium  iodide,  sometimes  in- 
correctly called  hydriodate  of  potassa,  is  in 
"  colorless,  transparent,  translucent,  or  opaque 
white,  cubical  crystals,  or  a  white,  granular 
powder,  having  a  peculiar,  faint,  iodine-like 
odor,  and  a  pungent,  saline,  afterwards  bitter 
taste.    Permanent  in  dry  air,  and  but  slightly 


deliquescent  in  moist  air.  Soluble  hi  0.7  part 
of  water,  and  in  about  12  parts  of  alcohol 
at  25°  C.  (77°  F.) ;  in  0.5  part  of  boiling 
water,  in  6  parts  of  boiling  alcohol;  also 
soluble  in  2.5  parts  of  glycerin.  When  heated, 
the  salt  decrepitates.  At  a  low  red  heat  it 
fuses,  and  at  a  bright  red  heat  it  is  volatilized 
without  decomposition.  Its  aqueous  solution  is 
neutral,  or  has  a  slightly  alkaline  reaction 
upon  litmus  paper.  If  1  Gm.  of  the  salt  be 
.ved  in  10  Cc.  of  water,  and  0.1  Cc.  of 
tenth-normal  sulphuric  acid  V.S.  be  added,  no 
color  should  be  produced  by  the  subsequent 
addition  of  a  drop  of  phenolphthalein  T.S., 
even  after  heating  (limit  of  alkali).  An  aque- 
ous solution  of  Potassium  Iodide  (1  in  20) 
yields  a  white,  crystalline  precipitate  with 
sodium  bit  art  rate  T.S.  If  to  5  Cc.  of  the 
aqueous  solution  of  the  salt  (1  in  20)  1  Cc. 
of  chlorine  water  be  added,  iodine  will  be 
Liberated,  and  impart  to  the  solution  a  light 
reddish-brown  color.  On  agitating  the  mixture 
with  I  few  drops  of  chloroform,  the  latter  will 
acquire  I  violet  color.''  U.  S,  According  to 
T.  i:  11.  Smith  of  Edinburgh,  it  is  not  at  all  deli- 
quescent when  perfectly  pure,  it  generally 
crystallizes  in  cubes.  If  solution  of  potassium 
iodide  be  mixed  with  solution  of  starch,  and  a 
minute  quantity  of  solution  of  chlorine  be 
added,  a  blue  color  will  be  produced,  the  chlorine 

combining  with   the   potassium    liberating  the 

iodine,  which  forms  a  blue  compound  with 
starch. 

Ifv  solution  is  quickly  decomposed  l>\  the  addi- 
tion of  a  tew  drops  of  sulphuric  acid,  hydriodic 

acul  being  generated,  which  speedily  undergoes 

decomposition,  with  evolution  of  iodine,  and, 
it  starch  he  added  after  the  lapse  of  a  few 
minutes,  a  blue  color  will  he  produced.  The 
starch   test   will   not   give  the  characteristic  blue 

color  immediately,  if  added  simultaneously  with 
the  acid,  unless  the  potassium  iodide  contains 
potassium  iodate,  which  impurity  causes  an 
immediate  liberation  of  iodine.  The  blue  color 
being  produced  by  the  starch  and  acid,  if  simul- 
taneously added,  is,  therefore,  a  sign  of  im- 
purity. A  very  delicate  test  for  potassium 
iodide  and  other  soluble  iodides  is  that  of 
Orange.  It  consists  in  pouring  a  little  of  the 
liquid  to  be  examined  into  a  test  tube,  adding 
a  few  drops  of  solution  of  starch,  and  passing 
through  the  mixture  a  few  bubbles  of  fuming 
nitrous  acid.  The  liquid  immediately  assumes 
a  pale  rose  color,  inclining  to  violet,  if  contain- 
ing l-200.000th  of  its  weight  of  the  iodide,  and 
a  bright  blue  color  if  l-100,000th  is  present. 
(See  page  665.)  When  tartaric  acid  is  freely 
added  to  a  strong  solution  of  the  iodide,  it 
occasions  a  white  crystalline  precipitate,  and 
the  supernatant  liquid,  if  mixed  with  starch, 
becomes  first  purple,  and  finally  blue.  Platinic 
chloride  colors  its  solution  reddish-brown,  with- 
out causing  a  precipitate;  barium  chloride  but 
slightly  affects  it,  and  ferrous  sulphate  occa- 
sions no  change.  The  non-action  of  the  last 
test  shows  the  absence  of  potassium  carbonate. 
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The  aqueous  solution  is  capable  of  taking  up  a 
large  quantity  of  iodine,  forming  a  liquid  of 
a  deep  brown  color. 

Payen  has  noticed  a  curious  effect  produced 
by  potassium  iodide.  In  saturated  solution, 
this  salt  causes  in  starch  added  to  it  an  enlarge- 
ment of  its  granules  to  twenty-five  or  thirty 
times  their  original  volume,  dissolving  the  in- 
terior substance  of  the  granules,  and  enormously 
distending  the  exterior  layer.  Potassium  bro- 
mide produces  the  same  effect,  but  the  alkaline 
chlorides  cause  neither  the  enlargement  re- 
ferred to,  nor  a  solution  of  the  amylaceous  sub- 
stance, and  if  the  saturated  solution  of  the 
iodide  be  diluted  with  three  and  a  half  volumes 
of  water  or  more,  it  is  inert  in  reference  to 
starch  in  the  cold.  (J.  P.  C,  4e  ser.,  ii.  373.) 
Ferieres  found  that  ether  added  to  a  solution 
of  potassium  iodide  decomposes  it,  but  it  has 
been  shown  by  the  researches  of  de  Vrij  and 
of  Magnes-Lahens  that  this  does  not  happen 
with  pure  ether,  but  is  due  to  the  acetic  acid 
which  is  developed  by  sunlight  in  ether.  (J. 
P.  C,  4e  ser.,  xvi.  107,  468;  xvii.  116.) 

Tests. — Exposed  to  a  dull  red  heat,  potas- 
sium iodide  fuses,  and  on  cooling  concretes 
into  a  crystalline  pearly  mass,  without  loss  of 
weight;  but  at  a  full  red  heat  it  is  slowly 
volatilized  without  decomposition.  The  most 
usual  impurities  contained  in  this  salt  are 
potassium  and  sodium  chlorides,  potassium  bro- 
mide, and  potassium  carbonate  and  iodate. 
Potassium  iodide,  to  conform  to  the  U.  S.  P. 
(8th  Rev.),  must  contain  99  per  cent,  of  the 
pure  salt.  The  official  tests  are  as  follows :  "  No 
residue  should  be  left  when  1  Gm.  of  the  salt 
is  dissolved  in  2  Cc.  of  diluted  alcohol  of 
specific  gravity  0.928  (absence  of  less  soluble 
salts).  If  to  0.5  Gm.  of  the  salt,  dissolved 
in  10  Cc.  of  distilled  water,  which  has  pre- 
viously been  boiled  and  cooled  in  a  small  flask, 
2  drops  of  diluted  sulphuric  acid  (free  from 
sulphurous  and  nitrous  acids)  be  added,  no 
distinct  yellow  color  should  appear  within  half 
a  minute  (limit  of  iodate).  An  aqueous  solu- 
tion of  the  salt  (1  in  20),  slightly  acidulated 
with  hydrochloric  acid,  should  not  respond  to 
the  Time-Limit  Test  for  heavy  metals  (see  Paet 
III,  Test  No.  121).  If  to  1  Gm.  of  Potassium 
Iodide  contained  in  a  test-tube  of  about  40 
Cc.  capacity,  5  Cc.  of  water,  5  Cc.  of  potassium 
hydroxide  T.S.,  and  about  0.2  Gm.  of  aluminum 
wire  be  added,  and  if,  in  the  upper  portion 
of  the  test-tube,  a  pledget  of  purified  cotton  be 
inserted,  and  over  the  mouth  there  be  placed 
a  piece  of  moistened  red  litmus  paper,  then,  if 
the  tube  be  heated  upon  a  water-bath  for  fifteen 
minutes,  no  blue  coloration  of  the  paper  should 
be  discernible  (limit  of  nitrates  and  nitrites). 
Ten  Cc.  of  the  aqueous  solution  of  the  salt 
(1  in  20),  when  acidulated  with  hydrochloric 
acid,  should  not  be  rendered  turbid  by  the 
addition  of  1  Cc.  of  potassium  sulphate  T.S. 
(absence  of  barium).  If  5  Cc.  of  the  aqueous 
solution  be  gentlv  heated  with  one  drop  of 
ferrous  sulphate  T.S.  and  0.5  Cc.  of  potassium 


hydroxide  T.S.,  no  blue  color  should  appear  after 
acidulating  the  mixture  with  hydrochloric  acid 
(absence  of  cyanide).  If  0.2  Gm.  of  Potas- 
sium Iodide  be  dissolved  in  2  Cc.  of  ammonia 
water  (10  percent.),  and  13  Cc.  of  tenth-normal 
silver  nitrate  V.S.  be  added,  then,  after  thor- 
oughly agitating  and  filtering,  the  filtrate,  upon 
acidifying  with  nitric  acid,  should  not  become 
more  than  slightly  turbid  nor  should  any 
darkening  appear  within  ten  minutes  (limit  of 
chlorides  and  bromides  and  absence  of  thiosul- 
phate).  If  0.5  Gm.  of  the  well-dried  salt  be 
dissolved  in  10  Cc.  of  distilled  water,  and  about 
3  drops  of  potassium  chromate  T.S.  be  added, 
it  should  require  not  more  than  30.8  Cc.  nor 
less  than  30  Cc.  of  tenth-normal  silver  nitrate 
V.S.  to  produce  a  permanent  red  color  (cor- 
responding to  at  least  99  percent,  of  pure  Potas- 
sium Iodide)."  U.  S.  "Each  gramme  should 
require  for  complete  precipitation  not  less  than 
59.5  and  not  more  than  61.9  cubic  centimetres 
of  the  volumetric  solution  of  silver  nitrate."  Br. 
The  low  price  of  potassium  bromide,  com- 
pared with  that  of  the  iodide,  has  caused 
the  former  to  be  used  for  the  adulteration  of  the 
latter.  When  potassium  bromide  is  sold  for 
the  iodide,  the  fraud  may  be  detected  by  the 
fact  that  the  addition  of  sulphuric  acid  pro- 
duces copious  reddish  fumes,  instead  of  the 
purple  ones  arising  from  the  iodide.  A  very 
delicate  test  for  bromide  in  iodide  is  based 
upon  the  different  actions  of  iodide  and  bromide 
with  lead  dioxide.  This  reagent  will  liberate 
iodine  from  iodide  on  boiling,  but  will  not  de- 
compose any  bromide  by  boiling.  Therefore, 
after  the  suspected  sample  has  been  boiled 
with  the  lead  dioxide  until  all  the  iodine  is 
driven  off,  and  then  filtered,  the  filtrate  may 
be  treated  with  fresh  dioxide  and  a  little  acetic 
acid,  when  any  bromine  present  is  decomposed, 
and  the  free  bromine  will  color  carbon  disul- 
phide  or  answer  other  tests.  (Fliickiger,  Pharm. 
Chem.,  2d  ed.,  1888,  p.  350.)  Lepage  deter- 
mined the  amount  of  the  bromide  as  follows. 
Dissolve  one  gramme  of  corrosive  sublimate  in 
twenty  cubic  centimeters  of  water;  also  one 
gramme  of  the  suspected  iodide  in  thirty 
grammes  of  pure  water.  Add  by  means  of  a 
burette  the  former  fluid  to  the  latter  until  it 
just  ceases  to  cause  a  turbidity.  If  the  iodide 
is  pure,  at  least  16  Cc.  of  the  mercurial  solu- 
tion are  required;  if  impure,  the  remaining 
solution  will  exceed  the  volume  of  4  Cc.  in 
proportion  as  the  potassium  iodide  has  been 
replaced  by  bromide.  For  this  test  it  is 
necessary  that  the  iodide  be  free  from  chloride, 
carbonate,  and  iodate.  (A.  J.  P.,  xliv.  167.) 
In  order  to  detect  bromine,  Personne  first 
precipitated  from  an  aqueous  solution  of  the 
suspected  iodide  the  whole  of  the  iodine  as  cu- 
prous iodide,  by  successively  adding,  in  excess,  a 
solution  of  copper  sulphate  and  aqueous  sul- 
phurous acid,  and  then  treats  the  filtered  liquid 
with  ether  and  chlorine  water,  the  whole  being 
shaken  together  and  left  at  rest.  If  bromine 
be  present,  the  ether  which  rises  to  the  surface 
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will  be  tinged  of  a  reddish-yellow  color.  Fre- 
senius's  test  of  gold  chloride  is,  according  to 
J.  H.  Bill,  of  the  U.  S.  Army,  very  delicate. 
The  iodine  having  been  separated  by  palla- 
dium, and  the  excess  of  palladium  by  hydrogen 
sulphide,  the  solution  supposed  to  contain 
bromine,  if  treated  first  with  a  drop  of  hydro- 
chloric acid,  and  then  with  a  drop  of  solution 
of  gold  chloride,  will,  if  bromine  be  present, 
exhibit  a  decided  yellowness,  which  will  appear 
more  obviously  if  the  solution  be  compared  with 
pure  water  or  a  weak  solution  of  a  chloride. 
(See  A.  J.  P.,  1868,  272.)  Potassium  carbon- 
ate may  be  discovered  by  lime  water,  which 
causes  a  milkiness  (calcium  carbonate),  and 
by  tincture  of  iodine,  the  color  of  which  is 
destroyed.  The  iodate  may  be  detected  by  add- 
ing a  solution  of  tartaric  acid  to  a  solution  of 
the  suspected  iodide.  Potassium  bitartrate  will 
be  precipitated,  and,  if  the  iodide  be  pure,  a 
yellow  color  will  soon  be  developed  by  the 
action  of  the  air  on  the  liberated  hydriodic 
acid;  but  if  any  iodate  be  present!  the  test  will 
give  rise  to  both  iodic  and  hydriodic  acids, 
which,  by  their  mutual  action,  will  instantly 
develop  iodine. 

William  Copncy  has  pointed  out  an  ex- 
cellent test  for  detecting  poteeeinn  carbonate 
and  iodate,  in  the  use  of  ferrous  iodide,  in 
the  form  of  syrup  of  ferrous  iodide,  recently 
prepared.  (See  Sj/rupus  Ferri  lodidi.)  A 
drop  of  the  syrup  is  added  to  a  solution  of  the 
suspected  potassium  iodide.  A  bluish  precipi- 
tate indicates  the  carbonate;  a  red  one,  the 
iodate;  and  a  blue  precipitate,  fallowed  by 
a  red  one,  both  impurities.  An  adulteration 
by  the  carbonate  under  10  per  cent,  does  not 
alter  the  crystalline  appearance  of  the  iodide, 
but  gives  it  an  increased  tendency  to  deliquesce. 
When  it  is  greater  it  renders  the  salt  granular 
and  highly  deliquescent.  As  potassium  iodide 
is  soluble  in  rectified  spirit,  anything  left  undis- 
solved by  that  solvent  is  impurity.  (A.  J.  P., 
xx vi.  293.)  A  seemingly  better  method  is  that 
of  Personne,  founded  upon  the  fact  that  when 
mercuric  chloride  is  added  to  a  solution  of  the 
iodide  in  just  sufficient  amount  to  form 
potassio-mercuric  iodide  the  solution  remains 
clear,  but  on  the  further  addition  of  the 
minutest  quantity  of  the  chloride  a  persistent 
reddish  or  rose-colored  precipitate  is  formed. 
He  prepares  the  titrating  solution  by  dissolving 
13.55  grammes  of  mercuric  chloride  and  8  to 
10  grammes  of  common  salt  in  200  to  250 
grammes  of  distilled  water,  and  then  adding 
sufficient  distilled  water  to  make  the  whole 
measure  one  liter;  10  cubic  centimeters  of  this 
correspond  to  0.1355  of  the  chloride.  Of  the 
iodide  to  be  tested  3.32  grammes  are  dissolved 
in  sufficient  water  to  make  exactly  100  cubic 
centimeters.  The  titration  is  performed  by 
putting  10  cubic  centimeters  of  this  in  a  beaker 
glass,  and  adding  from  a  burette,  drop  by  drop, 
the  mercurial  liquid,  keeping  the  beaker  in  a 
constant  agitation  by  means  of  the  gyratory 
movement  with  the  hand.     When  the  red  color 


appears  the  titration  is  complete.  If  the  iodide 
be  pure,  10  cubic  centimeters  of  the  mercurial 
solution  will  have  been  used;  if  only  8  Cc. 
have  been  used,  it  is  known  that  the  iodide 
contains  only  80  per  cent,  of  the  pure  salt; 
9  Cc.  indicate  90  per  cent.;  7  Cc,  70  per  cent., 
and  so  on.  The  presence  of  potassium  bro- 
mide, chloride,  or  carbonate  is  said  not  to  inter- 
fere with  this  test.  (J.  P.  C,  Janv.  1875,  p.  5.) 
Potassium  iodide  contains  no  water  of  crystal- 
lization. 

According  to  Payen,  a  saturated  solution  of 
potassium  iodide,  which  will  evince  signs  of 
decomposition  by  becoming  orange-yellow,  in 
the  presence  of  atmospheric  air,  on  the  addi- 
tion of  small  quantities  of  acetic,  nitric,  oxalic, 
and  probably  many  other  acids,  remains  unaf- 
fected by  these  additions  if  atmospheric  air 
be  excluded.  It  was  first  pointed  out  by  Loew 
(A.  J.  P.,  xlii.  SO),  and  afterwards  continued 
by  Yidau  in  an  elaborate  series  of  experiments, 
that  iodine  is  liberated  from  a  solution  of 
potassium  iodide  by  direct  sunlight;  the  more 
concentrated  the  solution  the  more  energetic 
is  the  action.     (./.  P.  ('.,  4e  ser.,  xx.  351.) 

Potassium  iodide  is  incompatible  with  a  few 
alkaloids,  calomel,  mercurous  and  mercuric  ox- 
Hies,  turpeth  mineral,  white  precipitate,  blue 
mass,  and  metallic  mercury.  Melsens  observed 
thai  potassium  iodide  given  in  connection  with 
the  insoluble  preparations  of  mercury  rendered 

them  soluble  and  much  more  active.  (See  A.  J. 
P.,  xxvi.  222.)  With  nitrons  ether  potassium 
iodide  reacts,  yielding,  among  other  products, 
ethyl  iodide  and  a  little  ordinary  ether.  (Jun- 
cadella,  C.  R.  A.  ,S.,  Fev.  L850,  p.  345.)  At 
ordinary  temperatures  potassium  iodide  is 
slowly  decomposed,  with  evolution  of  iodine, 
by  ammonium  nitrate  or  boric  acid,  and  at  high 
temperatures,  in  a  glass  test  tube,  with  escape 
of  violet  vapors,  not  only  by  the  two  sub- 
stanees  .just  named,  but  also  by  ammonium  sul- 
phate, oxalate,  carbonate,  and  chloride,  sodium 
sulphate,  phosphate,  nitrate,  and  borate,  potas- 
sium and  magnesium  sulphates,  calcium  nitrate, 
sodium,  potassium,  and  calcium  chlorides,  and 
silicic  acid.  (Ubaldini,  J.  P.  C,  Oct.  1859,  p. 
292.)  Melsens  has  noticed  another  very  im- 
portant fact  in  relation  to  the  operation  of 
potassium  iodide.  When  this  salt  and  potas- 
sium chlorate  are  mixed  in  solution,  no  change 
takes  place  at  ordinary  temperatures;  but  if 
a  certain  amount  of  a  mineral  acid  be  added 
to  the  solution  of  the  mixed  salts,  a  reaction 
occurs,  attended  with  the  escape  of  iodine,  and 
evidences  are  presented  of  the  existence  of 
iodic  acid  in  the  solution.  Now,  Melsens  has 
ascertained  by  experiments  on  dogs  that  neither 
of  these  salts,  if  given  separately  and  at  dif- 
ferent times,  produces  an  evil  effect,  while 
if  given  together,  so  as  to  be  in  the  system  at 
the  same  time,  they  act  as  a  poison,  and  may 
cause  death  in  a  few  days.  Seven  grammes 
(108  grains)  of  a  mixture  of  potassium  iodide 
and  potassium  chlorate,  in  equivalent  propor- 
tions, given  daily  to  a  dog  of  medium  size. 
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uniformly  proved  fatal  in  less  than  a  month, 
and  often  as  early  as  the  fifth  day.  Melsens 
ascribed  the  result  to  the  production  of  potas- 
sium iodate,  which  he  has  shown  to  be  a  poi- 
sonous salt-  (A.  J.  P.,  Nov.  1866,  p.  521 ;  from 
Bull.  Soc.  Chim.)  With  certain  alkaloids  potas- 
sium iodide  is  incompatible,  and  fatal  results 
have  been  caused  by  the  strychnine  iodide  crys- 
tallizing out  of  a  prescription,  so  that  the  whole 
of  it  was  taken  at  a  single  dose. 

Uses. — The  general  therapeutic  properties  of 
the  preparations  of  iodine,  of  which  potassium 
iodide  is  the  most  important,  have  been  given 
under  the  head  of  Iodine.  By  most  practitioners 
the  preparation  under  notice  is  preferred  for 
producing  the  constitutional  effects  of  iodine. 
When  it  is  administered  in  large  repeated  doses 
it  produces  evidences  of  systemic  affection, 
known  as  iodism.  The  most  usual  indication 
of  its  constitutional  action  is  a  pain  over  the 
brow,  with  coryza;  in  some  cases  a  mild  ptya- 
lism,  with  fetor  of  the  breath  and  slight  swelling 
of  the  gums,  is  produced.  In  a  number  of 
eases  it  causes  an  eruption,  sometimes  simply 
of  macula,  but  usually  of  acne.  In  unusual 
conditions  of  the  system  these  skin  affections 
may  become  very  severe  and  ulcerations  result; 
thus,  John  O'Reilly  of  New  York,  reports 
several  cases  in  which,  after  the  use  of  this 
iodide,  spots  like  purpura  were  produced,  in- 
vading first  the  face  and  then  the  trunk  and 
extremities.  These  became  bullae,  sometimes  an 
inch  in  diameter,  filled  with  a  purple  liquid,  and 
finally  sphacelated  spots  ending  in  ulcers. 
Great  constitutional  disturbance  coexisted,  with 
swollen  tongue,  fetor,  and  salivation.  Bumstead 
(Am.  J.  M.  S.,  Ixii.  101)  and  H.  C.  Wood 
have  seen  similar  cases.  When  it  is  given  in  a 
too  concentrated  form,  as  when  compressed 
pills  are  prescribed,  its  local  irritant  prop- 
erties assert  themselves,  and  severe  gastroin- 
testinal irritation  or  inflammation  may  result. 

The  amount  of  iodine  which  the  individual 
will  bear  varies,  but  in  those  who  have  not  been 
gradually  accustomed  to  its  use  the  power  of 
resisting  very  large  doses  is  strong  evidence  of 
a  syphilitic  infection.  In  periosteal  nodes, 
specific  rheumatism,  diseases  of  the  nervous 
system  or  large  viscera,  and  in  other  forms 
of  advanced  secondary  or  tertiary  syphilis, 
potassium  iodide  acts  as  a  specific,  but  must 
be  given  in  very  large  doses  and  continuously 
for  months  or  even  years.  It  is  when  the 
symptoms  are  not  very  active,  or  when  evi- 
dences of  cachexia  forbid  mercurials,  that  it 
is  especially  indicated.  In  1843,  Guillot  and 
Melsens  gave  potassium  iodide  with  advantage 
in  doses  of  from  a  drachm  to  a  drachm  and  a 
half  daily,  in  mercurial  tremors  and  lead  poi- 
soning. In  a  memoir  published  in  1849,  Melsens 
gives  a  full  account  of  his  experiments  with  it 
as  a  remedy  for  the  affections  caused  by  mer- 
cury and  lead.  He  effected  a  number  of  cures 
of  mercurial  tremors  and  lead  palsy,  and  dur- 
ing the  progress  of  the  cure  these  metals  were 
found  in  the  urine.     The  value  of  potassium 
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iodide  in  various  chronic  metallic  poisonings  is 
now  established,  and  there  can  be  little  doubt 
as  to  the  correctness  of  the  theory  of  Melsens, 
namely,  that  potassium  iodide  forms  with  in- 
soluble metallic  compounds  in  the  tissues  solu- 
ble double  salts,  which  are  taken  up  by  the 
blood  and  eliminated  by  the  emunctories.1 
Potassium  iodide  sometimes  produces  ptyalism, 
but  this  effect,  when  directly  caused  by  the 
iodide,  is  never  severe.  Occasionally,  however, 
during  the  taking  of  the  iodide,  furious  pty- 
alism will  occur,  which  is  the  result,  as  was  first 
shown  by  Melsens,  of  the  liberation  from  the 
tissues  of  mercury  which  had  been  previously 
taken,  and  which  was  enabled  by  being  dis- 
solved to  produce  constitutional  effects.  As 
this  ptyalism  may  come  on  in  persons  who  have 
not  taken  mercury  for  months,  or  perhaps  for 
years,  it  would  appear  that  that  metal  can  long 
lie  fixed  and  insoluble  in  the  system,  and  finally, 
when  liberated,  produce  serious  constitutional 
symptoms.  A  prolonged  mercurial  treatment 
should  always  be  followed  by  a  course  with 
potassium  iodide.  G.  W.  Balfour  of  Edin- 
burgh, published  several  eases  of  aneurism 
of  the  aorta  in  which  potassium  iodide  was 
given  in  the  dose  of  thirty  grains  twice  or 
thrice  daily  with  apparently  great  advantage, 
the  symptoms  of  the  disease  having  not  only 
been  greatly  relieved,  but  in  some  instances 
having  entirely  disappeared.  (Ed.  M.  J.,  July, 
1868,  p.  33;  also  April,  1871,  p.  935.)  The 
results  probably  were  due  to  the  aneurisms 
being  of  syphilitic  origin.  For  the  softening 
of  inflammatory  deposits,  and  for  the  removal 
of  exudations  not  of  syphilitic  nature,  potassium 
iodide  is  one  of  the  most  reliable  remedies 
that  we  have.  Hence  it  is  much  used  in  chronic 
pleurisies.  In  chronic  disease  of  the  pulmonic 
parenchyma,  especially  when  tubercular,  the 
exhibition  of  potassium  iodide  frequently  has 
a  pronounced  effect  in  hastening  softening  and 
ulceration.  Potassium  iodide  has  been  used 
internally  by  A.  Beaufort  with  much  supposed 
advantage  for  a  local  effect.  Being  largely  se- 
creted with  the  tears,  and  to  a  certain  extent  with 
the  uterine  fluids,  he  gives  it  with  a  view  to  its 
effects  on  the  passages  with  which  it  thus  comes 
in  contact.  In  this  way  he  explains  the  very 
good  effects  he  has  experienced  from  it  in 
chronic  inflammation  of  the  lachrymal  pas- 
sages, and  in  chronic  metritis  with  copious 
leucorrhcea.    (B.  F.  M.  B.,  Oct.  1868,  p.  517.) 

The  dose  varies  enormously;  iodism  may  be 
produced  by  ten  grains  a  day,  and  an  ounce  a 
day  may  in  other  cases  be  taken  without  distinct 
effect.  In  serious  syphilitic  cases  a  drachm 
a  day  may  be  given  and  rapidly  increased  to 
half  an  ounce  (15.5  Gm.)  unless  iodism  or  the 
therapeutic  effect  is  produced.  When  it  is  given 
in  large  amounts,  care  should  be  exercised  to 
secure  free  dilution,  and  the  best  method  of 

1  See  the  Memoir  of  Melsens,  translated  by  Budd 
of  Bristol,  England,  in  the  B.  F.  M.  R..  Am.  ed.,  for 
Jan.  1853,  p.  157 ;  also  a  paper  by  J.  W.  Corson,  In 
the  N.  Y.  Journ.  of  Med.  for  Sept.  1853. 
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administration  is  in  solution  in  milk.  The 
compound  syrup  of  sarsaparilla  will  in  a 
measure  disguise  the  taste. 

Potassium  iodide  passes  quickly  into  the 
urine,  in  which  it  may  be  detected  by  first  add- 
ing to  the  cold  secretion  a  portion  of  starch, 
and  then  a  few  drops  of  nitric  acid,  when  a 
blue  color  will  be  produced.  It  has  been  de- 
tected in  six  minutes  after  having  been  swal- 
lowed. According  to  Schottin,  it  passes  slowly 
into  the  sweat.  Taken  in  half-drachm  doses 
daily,  it  did  not  appear  in  that  secretion  until 
five  days  had  elapsed. 

Potassium  iodide  is  employed  as  an  external 
application  in  the  form  of  ointment,  either 
alone  or  mixed  with  iodine.  (See  Unguentum 
Potassii  lodidi  and  Unguentum  lodi.) 

Dose,  five  to  twenty  grains  (0.32  to  1.3  Gm.) ; 
in  special  cases  much  larger  doses  may  be  ex- 
hibited. 

Off.  Prep. — Acidum  Hydriodieum  Dilutum, 
U.  8.;  Hydrarjjvri  lodidum  Flavuin,  V.  8.;  My- 
drargyri  lodidum  Kuhrum,  U.  8.;  Linimentum 
Potassii  lodidi  cum  Bspone,  Br. ;  Liquor  lodi 
Compositus,  V.  8.  [Br.)]  Tinctura  lodi.  ( 
Br.;  Unguentum  lodi.  U.  S.,  Br.;  Unguentum  Po- 
tassii lodidi,  U.  8.,  Br. 

POTASSII  NITRAS.  U.  S.,  Br. 

POTASSIUM  NITRATE  [Nitre) 

(po-tas'sl-l  ni'tras) 

KX03  =  100.43 

"It  should  contain  not  less  than  90  percent. 
of  pure  Potassium  Nitrate  [N()a.()K|.  and 
should  be  kept  in  well-stoppered  bottles.*'  r.  8. 
"Potassium  Nitrate,  KNOs,  may  be  obtained 
by  purifying  crude  nitre,  or  by  the  interaction 
of  sodium  nitrate  and  potassium  chloride."   Br. 

Potassa?  Nitras:  Nit  rum  Depuratum,  Sal  Petra*,  s. 
Nitri,  Nitras  Potasslcus,  s.  Kalkus ;  Nitrate  <>f 
Potash.  Nitre,  Saltpetre;  Nitrate  de  Potasse,  Azotate 
de  Potasse.  ft.  Cod.;  Nitre  prlsmatique.  Salp£tre, 
Fr.;  Kalium  Nltricum.  P.  G.;  Kaliumnltrat.  Salpeter- 
saures  Kail,  Salpeter,  Kalisalpeter,  O. ;  Nitrato  dl 
potasslo,  Nltro,  It. ;  Nitrato  potaslco,  #p. 

Potassium  nitrate  or  nitre,  is  both  a  natural 
and  an  artificial  product.  It  occurs  in  many 
countries,  existing  in  the  soil,  on  which  it  forms 
a  saline  efflorescence,  in  the  fissures  of  calcareous 
rocks,  and  in  caves.  It  has  been  found  in  dif- 
ferent parts  of  Europe,  in  Egypt,  and  in  Chili, 
but  the  country  in  which  it  has  been  largely 
produced  is  India.  In  the  United  States  it 
is  found,  for  the  most  part,  in  caverns  situated 
in  limestone  rock,  called  saltpetre  caves,  where 
it  is  associated  with  calcium  nitrate.  The 
earths  contained  in  them  are  lixiviated,  and 
yield,  according  to  their  richness,  from  one 
to  ten  pounds  of  crude  potassium  nitrate  to 
the  bushel.  These  caves  are  particularly  nu- 
merous in  Kentucky,  and  furnished  a  large  pro- 
portion of  the  potassium  nitrate  consumed  in 
the  United  States  during  the  last  war  with 
England.     According  to  E.  S.  Wayne  of  Cin- 


cinnati, nitre  earth  exists  near  Nashville,  Tenn., 
which  yields  15  per  cent,  of  potassium  nitrate, 
and  is  said  to  be  sufficiently  abundant  to  supply 
the  demand  of  the  United  States.  In  Brad- 
ford County,  Pa.,  a  solid,  uncrystalline  deposit 
of  very  pure  potassium  nitrate  was  found  in 
a  sandstone  rock.  (W.  H.  Ellet.)  "A  moun- 
tain "  of  the  salt  is  said  to  have  been  dis- 
covered by  Harrison  among  the  Rocky  Moun- 
tains, "  six  miles  N.E.  of  Crystal  Peak."  ( A. 
J.  P.,  1866,  p.  87.)  Potassium  nitrate  exists 
also  in  the  vegetable  kingdom,  having  been 
found  in  tobacco,  borage,  bugloss,  parietaria, 
hemlock,  and  the  sunflower.  The  artificial 
sources  are  certain  mixtures  of  animal  and  vege- 
table substances  with  wood  ashes  and  calcareous 
matter,  tailed  nitre-beds,  and  certain  materials 
impregnated  with  saltpetre,  consisting  princi- 
pally of  plaster  rubbish,  derived  from  the 
demolition  of  old  buildings.  The  ashes  of 
tobseeo  stems,  consisting  almost  exclusively  of 
[Ml'lt— illlll  carbonate  and  chloride,  have  been 
proposed  by  Coznmaille  as  an  artiticial  source 
of  potassium  nitrate  by  adding  them  to  the 
ordinary  nitre-beds.     (./.'  V.  ('.,  Few  1856.) 

Preparation  from  its  Natural  Sources. — In 
India  the  saline  earth,  which  contains  about 
•even  parts  of  potassium  nitrate  in  a  thousand, 
is  lixiviated  in  large  mud  tilters  lined  with 
stiff  clay,  and  furnished  with  false  bottoms  of 
bamboo,  covered  with  gran  mats,  on  which 
wood  ashes  are  laid.  The  filters  being  then 
filled  with  the  saline  earth,  water  is  added,  and 
the  solution  filters  through  the  wood  B 
with  the  effect  of  converting  the  calcium  nitrate 
present,  amounting  to  nearly  1  per  cent.,  into 
potassium  nitrate.  The  solution  obtained  is 
evaporated  in  earthen  pots,  filtered,  and  set 
•side  to  crystallize.  The  impure  potassium 
nitrate  thus  obtained  contains  from  45  to  70 
per  cent,  of  the  pure  salt.  It  is  redissolved 
and  crystallized,  and  thrown  into  commerce 
under  the  name  of  crude  saltpetre.  Besides 
the  nitre  obtained  in  India  by  the  filtration  of 
the  soil  deposited  during  the  overflow  of  the 
Granges,  it  appears,  from  the  report  of  J.  W. 
Palmer,  that  much  of  the  crude  salt  is  procured, 
in  the  northwestern  provinces  of  Hindostan, 
from  the  saline  incrustations  formed  in  and 
around  the  mud  walls  surrounding  the  dwel- 
ling's of  the  natives.  The  scrapings  from  these 
sources  are  lixiviated,  and  the  impure  solution 
allowed  to  evaporate  in  shallow  pans  exposed 
to  the  sun.  The  impure  nitre  extracted  from 
the  earthy  matters  crystallizes  out,  while  from 
1  to  9  per  cent,  of  sodium  chloride  remains 
in  the  mother  liquor,  and  is  recovered  by  evapo- 
ration. (A.  J.  P.,  1868,  436.)  Juar,  a  plant 
used  in  India  as  fodder,  contains  in  its  stems 
during  dry  seasons  a  large  quantity  of  potas- 
sium nitrate  (17  per  cent.) ;  when  in  this  con- 
dition it  is  poisonous  to  animals.  (P.  J.,  1896, 
380.) 

Within  recent  years  potassium  nitrate  has 
been  most  largely  manufactured  from  the  native 
potassium  chloride  of  Stassfurt  and  the  native 
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sodium  nitrate  of  Chili,  two  cheap  and  abun- 
dant crude  materials,  which  by  their  reaction 
yield  potassium  nitrate.  For  this  purpose 
equal  molecular  quantities  of  the  two  salts 
are  dissolved  in  water  with  the  aid  of  heat 
until  the  specific  gravity  of  the  liquor  reaches 
1.5.  The  resulting  sodium  chloride,  being  less 
soluble  in  hot  water,  is  precipitated,  and  the 
solution  on  cooling  and  agitation  deposits  the 
saltpetre  as  a  fine  powder.  This  so-called 
"  conversion  saltpetre,"  as  manufactured  by 
Vorster  &  Griineberg  of  Kalk,  Germany,  and 
exhibited  at  the  Chicago  Exposition,  is  said  to 
be  99.9  per  cent,  pure  nitrate. 

Artificial  Preparation. — The  plan  of  making 
saltpetre  in  artificial  nitre  beds  is  principally 
practised  in  Germany,  while  the  method  of  ob- 
taining it  from  old  plaster  rubbish  is  followed 
in  France.  Artificial  nitre  beds  are  formed 
of  animal  and  vegetable  remains,  together 
with  ashes  and  calcareous  earth,  which  are 
mixed  up  with  a  portion  of  loose  soil  and  placed 
under  sheds,  to  shelter  the  mixture  from  the 
rain,  while  the  sides  are  left  open,  to  admit  the 
free  access  of  air.  The  mixture  is  disposed  in 
little  ranges  or  heaps,  which  are  frequently 
turned  over  with  a  spade,  and  sprinkled  with 
urine,  as  a  substance  containing  a  large  quan- 
tity of  nitrogen.  At  the  end  of  two  or  three 
years  the  nitrogen  is  converted  into  nitric  acid, 
and  this,  by  reacting  with  the  potassium  com- 
pounds existing  in  the  vegetable  remains,  forms 
nitre.  When  the  contents  of  the  bed  contain 
about  four  ounces  of  the  salt  for  every  cubic 
foot  of  the  materials,  they  are  deemed  fit  to 
be  lixiviated.  The  lixiviation  is  performed 
with  boiling  water,  which  is  repeatedly  thrown 
upon  fresh  portions  of  the  mass,  until  the  solu- 
tion obtained  is  sufficiently  strong.  The  lixiv- 
ium is  of  a  brown  color,  and  contains  chiefly 
potassium  nitrate,  but  at  the  same  time  more 
or  less  of  calcium  and  magnesium  nitrates  and 
of  sodium  chloride.  The  earthy  nitrates  are 
then  decomposed  by  a  solution  from  wood 
ashes,  the  potassium  carbonate  of  which  con- 
verts them  into  nitre  and  precipitates  the 
earths.  The  solution  being  further  evaporated, 
the  common  salt  rises  to  the  surface  as  a  scum, 
and  is  removed.  The  solution  is  then  allowed 
to  cool,  and  the  nitrate  crystallizes  in  dirty- 
white  crystals,  called  crude  nitre.  Calcium 
nitrate  may  be  converted  into  nitre  by  adding 
it  to  a  solution  of  potassium  sulphate.  Cal- 
cium sulphate  is  precipitated,  and  potassium 
nitrate  remains  in  solution. 

Theory  of  Nitrification. — The  continuous 
formation  of  nitre  in  nitre  earths  and  in  artifi- 
cial nitre  beds  result  from  the  oxidation  of  the 
nitrogen  of  ammonia,  thus  generating  nitric 
acid,  the  formation  of  which  is  facilitated  by 
the  presence  of  alkaline  and  earthy  bases,  with 
which  the  acid  unites,  but  in  reality  depends 
upon  the  presence  of  nitrifying  micro-organisms 
(Bacillus  nitrificans),  so  that  nitrification  is  not 
strictly  an  oxidation  process,  as  was  at  one 
time  supposed.     The  ammonia  is  derived,  for 


the  most  part,  from  the  organic  remains  in  the 
nitre  earths,  and  from  the  animal  matter  which 
is  an  essential  ingredient  in  the  artificial  mix- 
tures. According  to  Schoenbein,  whose  state- 
ment has  been  confirmed  by  Goppelsroder,  the 
formation  of  the  nitric  acid  is  always  pre- 
ceded by  that  of  nitrous   acid. 

Purification. — Potassium  nitrate,  as  first  ob- 
tained, either  from  natural  or  from  artificial 
sources,  is  called  in  commerce  crude  saltpetre, 
and  requires  to  be  purified  before  it  can  be 
used  in  medicine  or  in  most  of  the  arts.  The 
process,  which  is  founded  principally  on  the 
fact  that  nitre  is  more  soluble  than  common 
salt  in  hot  water,  is  conducted  in  France  as 
follows:  Thirty  parts  of  saltpetre  are  boiled 
with  six  parts  of  water,  and  the  portion  which 
remains  undissolved  or  is  deposited,  consisting 
of  common  salt,  is  carefully  removed.  As  the 
ebullition  proceeds,  a  little  water  is  added  from 
time  to  time,  to  hold  the  nitre  in  solution. 
When  common  salt  ceases  to  be  separated,  the 
solution  is  clarified  with  glue,  and  more  water 
is  added,  at  intervals,  until  the  whole,  including 
that  previously  added,  amounts  to  ten  parts. 
The  clear  solution  is  now  transferred  to  large, 
shallow  copper  coolers,  where  it  is  agitated 
with  wooden  instruments  to  hasten  the  cooling 
and  to  cause  the  nitre  to  crystallize  in  small 
grains.  The  purification  is  completed  by  wash- 
ing the  salt  with  water,  or  a  saturated  solu- 
tion of  nitre,  in  a  kind  of  wooden  hopper  with 
holes  in  the  bottom  stopped  with  pegs.  The 
liquid  employed  is  allowed  to  remain  in  contact 
with  the  nitre  for  several  hours,  after  which  it 
is  permitted  to  drain  off  by  taking  out  the  pegs. 
The  salt  is  now  dried,  and  takes  the  name  of 
purified  nitre. 

In  Sweden  the  process  of  purification  is 
conducted  in  a  different  manner.  The  solution 
of  the  crude  nitre  is  boiled  until  a  saline  crust 
(sodium  chloride)  forms  on  its  surface,  and 
until  it  is  so  far  concentrated  that  a  small  por- 
tion of  it  crystallizes  upon  cooling.  The  crust 
being  removed,  the  solution  is  filtered,  and  di- 
luted with  l-48th  of  water,  with  a  view  to  re- 
tain in  solution  the  common  salt,  which,  being 
somewhat  less  soluble  in  cold  than  in  boiling 
water,  would  otherwise  be  in  part  precipitated 
on  refrigeration.  This  solution  is  now  allowed 
to  cool,  and,  at  the  moment  the  crystals  begin 
to  form,  is  stirred  constantly,  to  cause  the 
salt  to  crystallize  in  small  grains.  The  gran- 
ular salt  is  then  washed  after  the  French 
method,  as  before  described,  dried,  and,  being 
fused,  is  cast  in  sheet  iron  moulds  so  as  to  form 
masses,  each  weighing  from  ten  to  twenty 
pounds.  The  preparation  of  nitre  in  this  man- 
ner by  fusion  is,  according  to  Berzelius, 
attended  with  several  advantages,  such  as  occu- 
pying less  space,  losing  nothing  by  waste  in 
transportation,  and  presenting,  in  this  state, 
an  obvious  index  of  its  quality.  This  index 
is  the  character  of  its  fracture.  When  the 
salt  is  perfectly  pure,  the  fracture  is  radiated, 
the  radii  being  generally  large.    The  presence 
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of  l-80th  of  sodium  chloride  renders  the  radii 
smaller;  that  of  l-40th,  or  of  a  larger  quan- 
tity, produces  a  zone  in  the  substance  of  the 
mass  devoid  of  the  radiated  structure,  or  causes 
this  structure  to  disappear  entirely.  On  the 
other  hand,  the  melting  of  the  salt  has  the  dis- 
advantage of  converting  it  in  part  into  nitrite 
if  the  heat  be  too  high,  and  of  rendering  it 
difficult  to  pulverize. 

Commercial  History. — Nitre  is  sometimes  re- 
ceived in  this  country  from  Calcutta  packed 
in  grass-cloth  bags  containing  from  one  hun- 
dred and  fifty  to  one  hundred  and  seventy-five 
pounds.  Its  quality  varies  considerably.  That 
which  comes  in  dirty-yellow  crystals  is  called 
crude  saltpetre,  while  the  finer  lots,  in  small 
comparatively  clear  crystals,  approaching  to 
white,  are  called  East  India  refined.  Wry 
little  crude  saltpetre  is  at  prawn!  obtained 
from  native  sources  in  the  United  States.  The 
refined  saltpetre  is  almost  exclusively  prepared 
by  our  own  chemists.  The  importations  of 
crude  potassium  nitrate  are  at  present  \tm  than 
one-fortieth  of  the  amount  of  crude  sodium 
nitrate  imported.  The  amount  for  llie  vear 
1903  was  11,700,415  lbs.,  and  for  1904,  l.VrfS, 
301  lbs.  For  an  account  of  what  is  incorrectly 
called  South  American  saltpetre,  see  Sodii 
Nitras. 

Properties. — Potassium  nitrate  ocetir 
oriels,  transparent,  six-sided,  rfaombic  prisms, 
<>r  a  white  crystalline  powder:  odorless,  and 
having  a  cooling,  saline  and  pungent  taste. 
Slightly  hygroscopic  in  moist  air.  Soluble  in 
3.6  parts  of  water  at  25°  C.  (77°  F.).  and  in 
0.4  part  of  boiling  water;  very  sparintrlv  solu- 
ble in  alcohol.  When  heated  to  353°  C.  (667.4° 
F.)  the  salt  melts.  At  a  higher  temperature 
it  is  decomposed,  giving  off  oxygen  at  first, 
and  then  some  of  its  nitrogen,  leaving  a  residue 
of  potassium  nitrate,  nitrite,  and  oxide.  When 
thrown  upon  red-hot  coals,  the  salt  deflagrate!. 
The  aqueous  solution  is  neutral  to  litmus  paper. 
With  sodium  bitartrate  T.S.  the  aqueous  solu- 
tion (1  in  20)  yields  a  white,  crystalline  pre- 
cipitate. If  5  Ce.  of  an  aqueous  solution  (1 
in  20)  be  agitated  with  an  equal  volume  of 
sulphuric  acid,  and  the  liquid  be  cooled  and 
a  crystal  of  ferrous  sulphate  be  placed  in  the 
liquid,  a  dark  brown  color  should  appear  around 
the  crystal.  If  a  drop  of  diphenylamine  T.S.  be 
mixed  with  5  Cc.  of  an  aqueous  solution,  and 
sulphuric  acid  be  slowly  added  so  as  to  form  a 
separate  layer,  a  deep  blue  color  will  appear 
at  the  line  of  contact.  An  aqueous  solution  of 
Potassium  Nitrate  (1  in  20),  slightly  acidu- 
lated with  hydrochloric  acid,  should  not  respond 
to  the  Time-Limit  Test  for  heavy  metals  (see 
Part  III,  Test  No.  121).  If  to  10  Cc.  of  the 
aqueous  solution  of  the  salt  (1  in  20)  1  Cc. 
of  chloroform  be  added,  and  if  chlorine  water 
be  introduced,  drop  by  drop,  with  agitation, 
the  chloroform  should  not  acquire  a  violet  tint 
(absence  of  iodide).  No  yellow  color  should 
appear  when  0.1  Gm.  of  the  dry  salt  is 
sprinkled  upon  1  Cc.  of  pure  concentrated  sul- 


phuric acid  (absence  of  chlorate  and  perchlo* 
rate)."  U.  S.  "In  white  crystalline  masses  or 
fragments  of  striated  six-sided  rhombic  prisms, 
colorless,  having  a  cool  saline  taste.  It  is 
soluble  in  4  parts  of  cold  and  half  its  weight 
of  boiling  water."  Br.  It  is  devoid  of  water 
of  crystallization,  but  is  apt  to  contain  a  por- 
tion of  liquid  mechanically  lodged  within  the 
substance  of  the  crystals.  This  is  particularly 
the  case  with  the  large  crystals,  and,  according 
to  Berzelius,  is  a  source  of  impurity,  as  the 
liquid  in  question  is  a  portion  of  the  mother 
water  in  which  they  were  formed.  It  is  on 
this  account  that  Berzelius  recommends  that 
the  solution  of  the  purified  salt  should  be  stirred 
during  crystallization,  so  as  to  cause  it  to 
shoot  into  small  crystals.  The  fused  mass,  when 
cast  in  moulds,  or  formed  into  little  circular 
cakes,  constitutes  that  form  of  nitre  found  in 
commerce  under  the  name  of  crystal  mineral  or 
to!  pruncllc.1  If  the  heat  is  increased,  the 
salt  ■  decomposed,  evolves  pure  oxygen,  and  is 
reduced  to  the  state  of  nitrite,  which,  in  pow- 
der, emits  orange-colored  fumes  of  hyponitric 
acid,  and  nitrous  oxide  on  the  addition  of  sul- 
phuric acid.  Upon  a  further  continuance  of 
the  heat,  the  nitrous  acid  itself  is  decomposed, 
and  a  large  additional  quantity  of  oxygen  is 
evolved,  contaminated,  however,  with  more  or 

itrogen.  On  account  of  the  large  propor- 
tion   of    oxygen    which     it     affords,    nitre    in- 

M  the  combustion  of  many  substances  in 
a  remarkable  degree.  When  thrown  on  burn- 
ing coals,  it  deflagrates  with  brigfal  scintilla- 
tions. In  the  reaction  of  nitre  with  charcoal, 
carbonic  acid  Ls  produced,  and  never  carbonic 
oxide,  and  the  nitric  acid  is  variously  decom- 
posed into  nitrous  oxide,  nitrogen  dioxide,  or 
nitrogen,  according  to  the  proportion  of  the 
charcoal  and  to  the  heat  employed.     (A.  Vogel, 

Potassium  nitrate  may  be  very  readily  recog- 
nized by  its  effect  in  increasing  the  combustion 
of  live  coals  when  thrown  upon  them,  and  by 
evolving  white  or  reddish  vapors  on  the  addi- 
tion of  sulphuric  acid.  If  the  residue  in  this 
case  weighs  less  than  the  amount  calculated 
for  potassium  sulphate,  part  of  it  Ls  probably 
sodium  sulphate,  and  the  nitre  tested  may  be 
assumed  to  have  contained  sodium  nitrate.  The 
most  usual  impurity  is  sodium  chloride,  which 
is  seldom  entirely  absent,  and  which  injures 
it  for  the  manufacture  of  gunpowder.  The 
refined  or  purified  saltpetre  of  commerce  is 
sufficiently  pure  for  medicinal  use.  Potassium 
nitrate  is  composed  of  one  atom  of  potassium 
in  combination  with  one  nitric  acid  group, 
which  latter  is  monobasic. 

1  Sal  prunellc,  as  directed  to  be  made  in  the  French 
Codex  of  1837,  is  a  mixture  of  potassium  nitrate 
and  sulphate.  It  is  prepared  by  fusing  nitre  in  a 
Hessian  crucible,  adding  l-128th  part  of  sulphur,  and 
pouring  out  the  product  on  a  smooth  marble  slab, 
where  it  is  allowed  to  congeal.  The  sulphur  imme- 
diately takes  fire,  and,  by  combining  with  oxygen 
from  a  part  of  the  nitric  acid  of  the  nitre,  becomes 
sulphuric  acid,  which  then  unites  with  a  small  por- 
tion of  potassium  to  form  potassium  sulphate. 
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Uses. — Potassium  nitrate,  when  in  sufficient 
concentration,  acts  upon  a  raw  surface  or  a 
mucous  membrane  as  a  violent  irritant,  and 
taken  internally  in  concentrated  form  produces 
violent  burning  pain,  vomiting,  purging,  and 
other  evidences  of  gastro-enteritis,  which  may 
end  in  collapse  and  death.  Inflammation  and 
ulceration  of  the  mucous  membrane  are  com- 
monly found  at  the  autopsies.  In  its  general 
action  potassium  nitrate  shares  the  sedative 
influence  of  the  potassium  salts  in  general, 
and  was  at  one  time  much  used  as  a  diuretic  and 
diaphoretic,  but  is  at  present  very  rarely  em- 
ployed, except  as  a  local  remedy.  It  is,  how- 
ever, sometimes  prescribed  with  tartar  emetic 
and  calomel,  forming  the  so-called  nitrous  pow- 
der, which  promotes  most  of  the  secretions, 
particularly  those  of  the  liver  and  skin,  and 
is  sometimes  advantageous  in  lessening  and 
modifying  febrile  excitement.  The  formula 
usually  preferred  is  eight  or  ten  grains  (0.5 
to  0.65  Gm.)  of  nitre,  the  eighth  of  a  grain 
(0.008  Gm.)  of  tartar  emetic,  and  from  one- 
fourth  to  one-half  of  a  grain  (0.016  to  0.032 
Gm.)  of  calomel,  exhibited  every  two  or  three 
hours. 

At  one  time  potassium  nitrate  was  used  in 
very  large  doses  in  acute  rheumatism,  but  the 
practice  has  passed  out  of  vogue.  It  is  essen- 
tial always  to  give  the  remedy  very  freely 
diluted,  if  at  all,  and  thus  avoid  its  irritant 
influence  upon  the  gastro-intestinal  tract.  An 
ounce  taken  in  a  little  water  has  produced 
death,  while  recovery  has  been  known  from 
a  dilute  solution  of  several  ounces.  According 
to  Lauter  Brunton  potassium  nitrate  has  the 
same  effect  on  the  vascular  system  as  the  nitrite 
except  that  it  is  slower  in  its  action.  He  recom- 
mends its  use  in  the  early  stages  of  arterio-cap- 
illary  fibrosis  and  other  conditions  of  high 
arterial  tension. 

As  a  local  remedy  the  nitrate  is  similar  in 
its  action  to  potassium  chlorate,  but  it  is  prob- 
ably less  efficient,  and  certainly  has  been  largely 
replaced  by  the  chlorate  in  the  treatment  of 
stomatitis,  angina,  and  local  inflammations.  In 
asthma,  nitrous  fumigation  is  often  useful,  per- 
formed by  inhaling  the  fumes  from  burning 
torch  paper,  prepared  by  dipping  blotting 
paper  in  a  saturated  solution  of  nitre  and 
afterwards  drying  it.  Such  paper  was  official 
in  the  U.  S.  P.  1890.  (See  Charta  Potassii  Ni- 
tratis,  p.  319.)  Vohl  has  examined  the  vapor 
resulting  from  the  burning  paper  thus  impreg- 
nated, and  found  it  to  consist  of  carbon  di- 
oxide and  oxide,  cyanogen,  ammonia,  nitrogen, 
aqueous  vapor,  and  potassium  carbonate  and 
nitrite,  and  he  ascribes  the  beneficial  results 
of  its  inhalation  to  the  ammonia  and  potassium 
nitrite.  (J.  P.  C,  4e  ser.,  iii.  155,  1866.) 

In  pharmacy,  potassium  nitrate  was  formerly 
employed  to  form  crocus  of  antimony,  to  procure 
nitric  acid,  and  sometimes  in  the  preparation 
of  spirit  of  nitrous  ether.  In  the  laboratory 
it  is  used  to  make  black  and  white  flux,  as 
an  oxidizing  agent,  and  to  yield  oxygen  at  a 


red  heat.  It  was  formerly  employed  in  the  pro- 
duction of  aqua  fortis  (common  nitric  acid) 
and  in  the  manufacture  of  sulphuric  acid,  and 
is  yet  employed  in  the  fabrication  of  gun- 
powder. The  Br.  Pharmacopoeia  1885  used  it 
in  the  purification  of  bismuth. 

Dose,  five  to  ten  grains  (0.32  to  0.65  Gm.). 

Off.  Prep. — Argenti  Nitras  Induratus,  Br.; 
Argenti  Nitras  Mitigatus,  U.  S.,  Br. 

POTASSII  PERMANGANAS.  U.  S.,  Br. 

POTASSIUM  PERMANGANATE 

(po-tas'si-i  per-man'ggi-nas ) 

KJUn04  =  156.98 

"  It  should  contain  not  less  than  99  percent, 
of  pure  Potassium  Permanganate  [Mn03.0K], 
and  should  be  kept  in  glass-stoppered  bottles, 
protected  from  light.  Potassium  Perman- 
ganate, when  in  concentrated  solution  or  in  the 
dry  condition,  should  not  be  brought  in  con- 
tact with  organic  or  other  readily  oxidizable 
substances."  U.  S.  "  Potassium  Permanganate, 
K2Mn208,  may  be  obtained  by  the  interaction 
of  potassium  chlorate,  potassium  hydroxide, 
and  manganese  dioxide."   Br. 

Potassae  Permanganas ;  Kali  Hypermanganicum 
Crystallisatum ;  Hypermanganas  Potasslcus,  a. 
Kalicus  ;  Permanganate  of  Potash  ;  Permanganate  de 
Potasse,  Fr.  Cod.;  Kalium  permanganicum,  P. 
O. ;  Kallumpermanganat,  Chamaeleon,  Uebermangan- 
saures  Kail,  G. ;  Permanganato  dl  potassio,  It. ; 
Permanganato   potasico,   Sp. 

The  British  Pharmacopoeia  1885  furnished 
a  detailed  process  for  this  salt,  as  follows: 

"  Take  of  Caustic  Potash  five  ounces  [avoir- 
dupois] ;  Black  Oxide  of  Manganese,  in  fine 
powder,  four  ounces  [av.] ;  Chlorate  of  Potas- 
sium three  ounces  and  a  half  [av.]  ;  Distilled 
Water  two  pints  and  a  half  [Imperial  measure] ; 
Carbonic  Acid  a  sufficiency.  Reduce  the  Chlo- 
rate of  Potassium  to  fine  powder,  and  mix 
it  with  the  Oxide  of  Manganese;  put  the  mix- 
ture into  a  porcelain  basin,  and  add  to  it  the 
Caustic  Potash,  previously  dissolved  in  four 
[fluid]  ounces  of  the  Water.  Evaporate  to 
dryness  on  a  sand-bath,  stirring  diligently  to 
prevent  spurting.  Pulverize  the  residual  mass, 
place  the  powder  in  a  covered  crucible,  ex- 
posing it  to  a  dull  red  heat  for  an  hour,  or 
until  it  has  assumed  a  semi-fused  condition. 
Let  it  cool,  pulverize  it,  and  boil  with  a  pint 
and  a  half  [Imp.  meas.]  of  the  Water.  Let 
the  insoluble  matter  subside,  decant  the  fluid, 
boil  again  with  half  a  pint  [Imp.  meas.]  of 
the  Water,  again  decant,  saturate  the  united 
liquors  with  Carbonic  Acid,  and  evaporate 
until  a  pellicle  forms.  Set  aside  to  cool  and 
crystallize.  Drain  the  crystalline  mass,  boil 
it  in  six  [fluid]  ounces  of  the  Water,  and 
strain  through  a  funnel,  the  throat  of  which 
is  lightly  obstructed  by  a  little  asbestos.  Let 
the  fluid  cool  and  crystallize,  drain  the  crys- 
tals, and  dry  them  by  placing  them  under  a 
bell-jar  over  a  vessel  containing  sulphuric  acid." 
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By  this  process  potassium  chlorate  yields 
oxygen  to  manganese  dioxide,  converting  it 
into  manganic  acid,  which  unites  with  the 
potassium  hydroxide  to  form  the  manganate, 
potassium  chloride  being  formed  at  the  same 
time;  the  reaction  being 

3MnOa  +  6KOH  +  KClOa  = 

3K2Mn04  +  KC1  +  3HsO 
When    this    solution    is    boiled,    the    potassium 
manganate   reacts   with    the   water   and   yields 
potassium  permanganate,  according  to  the  reac- 
tion 

3KsMn04  +  3HaO  = 

KaMnaOs  -f  HaMnOa  +  4KOH 
the  hydrated  peroxide  separating  out.  Hence, 
when  exhausted  by  water,  the  solution  requires 
the  saturation  of  the  free  alkali  with  carbon 
dioxide,  as  stated  in  the  process  above.  At 
best,  the  product  is  small  and  uncertain  in 
amount.  A  cheaper  commercial  preparation,  con- 
sisting of  a  mixture  more  or  less  pure  of  sodium 
manganate  and  permanganate,  is  manufac- 
tured on  a  large  scale  for  disinfecting  pur; 
It  is  obtained  by  mixing  the  sodium  hydroxide 
obtained  from  1500  kilogrammes  of  soda  ash 
with  350  kilogrammes  of  finely  divided  man- 
ganese dioxide  in  a  tlat  vessel,  and  beating  this 
mixture  for  forty-eight  hours  to  dull  redness. 
The  product  is  then  lixiviated  with  water,  and 
the  solution  either  boiled  down  to  the  requisite 
degree  of  strength  or  evaporated  to  drj 
Potassium  permanganate  has  also  been  made 
by  the  electrolysis  of  the  manganate,  the  pro- 
duets  being  permanganate,  potassium  hydroxide, 
and  hydrogen.  A  still  more  interesting  result 
of  electrolysis  is  the  production  of  potassium 
permanganate  by  the  electrolysis  of  potassium 
hydroxide,  in  which  the  negative  electrode  is 
of  porous  copper  exide  and  the  positive  elec- 
trode a  piece  of  manganese  or  ferro-manganese 
held  immersed  by  a  loop  of  platinum  wire.  A 
process  for  the  complete  conversion  of  man- 
ganate into  permanagate  has  been  patented  in 
Germany.  The  crude  manganate  obtained  in  the 
usual  way  by  melting  manganese  dioxide  and 
alkali  under  access  of  air,  is  exhausted  with 
water  and  a  current  of  ozonized  air  is  passed 
into  and  through  the  alkaline  solution.  The 
conversion  of  the  manganate  into  perman- 
ganate is  complete  and  rapid,  whereas  when 
ordinary  oxygen  is  thus  introduced  the  forma- 
tion is  slow  and  incomplete.  (Ph.  Ztg.,  1901, 
517.) 

Properties. — It  is  officially  described  as  in 
"  slender,  monoclinic  prisms,  of  a  dark  purple 
color,  almost  opaque  by  transmitted  light,  and 
of  a  blue,  metallic  lustre  by  reflected  light, 
odorless,  and  having  a  taste  at  first  sweet,  but 
afterwards  disagreeable  and  astringent.  Per- 
manent in  the  air.  Soluble  in  about  15  parts  of 
water  at  25°  C.  (77°  F.),  and  in  3  parts  of 
boiling  water;  in  contact  with  alcohol  it  is 
decomposed.  When  heated,  the  salt  decrepi- 
tates, and  at  240°  C.  (464°  F.)  it  decomposes, 
yielding  oxygen,  potassium  manganate,  and 
manganese   dioxide.     The   aqueous   solution   of 


the  salt  is  of  a  deep  violet-red  color  when 
concentrated,  and  of  a  rose  color  when  much 
diluted,  and  the  rose  color  is  discharged  by 
hydrogen  sulphide,  ferrous  sulphate,  oxalic  acid, 
alcohol,  hydrogen  dioxide,  and  many  other 
readily  oxidizable  substances,  especially  if  the 
solution  be  first  rendered  acid  by  sulphuric 
acid.  An  aqueous  solution  is  neutral  to  litmus 
paper.  If  0.5  Gm.  of  Potassium  Permanganate 
be  boiled  with  20  Cc.  of  water  and  4  Cc.  of 
alcohol  until  it  is  completely  decomposed,  and 
the  liquid  then  filtered,  the  clear,  colorless  fil- 
trate may  be  used  for  the  following  tests :  If  to 
5  Cc.  of  the  filtrate,  acidulated  with  nitric  acid, 
barium  chloride  T.S.  be  added,  not  more  than  a 
very  slight  turbidity  should  be  produced  (limit 
of  sulphate).  In  another  portion  of  5  Cc, 
acidulated  with  nitric  acid,  silver  nitrate  T.S. 
should  produce  no  precipitate  or  cloudiness  (ab- 
sence of  chloride).  If  to  another  portion  of 
5  Cc.  of  the  filtrate  1  drop  of  diphenylamine 
T.S.  be  added,  and  then  1  Cc.  of  sulphuric 
acid  introduced,  so  as  to  form  a  layer  be- 
neath, no  blue  color  should  appear  at  the 
line  of  contact  (absence  of  nitrate).  If  0.1 
Gm.  of  Potassium  Permanganate  he  dissolved 
in  about  100  Cc.  of  hot  distilled  water  to  which 
1  Cc.  of  sulphuric  acid  has  previously  been 
added,  the  solution  should  require  for  com- 
plete decolorization  not  less  than  31.5  Cc.  of 
tenth-normal  oxalic  acid  V.S."  U.  S.  "Dark 
purple  slender  prismatic  iridescent  crystals, 
with  a  sweet  astringent  taste,  soluble  in  20 
parts  of  cold  water,  without  action  on  litmus. 
The  crystals  heated  to  redness  decrepitate, 
evolve  oxygen,  and  leave  a  black  residue  from 
which  water  extracts  potassium  hydroxide,  the 
resulting  solution  affording  the  reactions  char- 
ad  eristic  of  potassium.  It  should  yield  no 
characteristic  reaction  with  the  tests  for  lead, 
araenium,  iron,  aluminium,  calcium,  magnesium, 
sodium,  ammonium,  carbonates,  chlorides,  or 
sulphates.  Each  gramme  dissolved  in  water, 
and  acidulated  with  5  cubic  centimetres  of  di- 
luted sulphuric  acid,  should  require  for  com- 
plete decolorization  31.2  cubic  centimetres 
of  an  aqueous  solution  containing  62.58  gram- 
mes of  pure  crystallized  oxalic  acid  per  litre." 
Br. 

If  the  solution  be  evaporated  to  dryness, 
the  salt  has  the  form  of  an  intensely  black 
powder.  If  suddenly  heated,  the  crystals  de- 
tonate, evolving  oxygen,  and  leaving  a  black 
residue,  which  yields  potassium  hydroxide  to 
water,  recognized  by  its  alkaline  reaction,  and 
by  giving,  when  acidulated  with  hydrochloric 
acid,  a  yellow  precipitate  with  platinic  chlo- 
ride. 

Moderately  heated,  the  crystals  are  partially 
volatilized,  giving  out  violet  vapors  of  a  disa- 
greeable metallic  odor.  (A.  J.  P.,  Sept.  1862, 
p.  409.)  The  salt,  in  consequence  of  the 
facility  with  which  it  parts  with  oxygen,  is 
one  of  the  most  powerful  oxidizing  agents 
known.  It  causes  the  combustion  of  certain 
inflammable  bodies,  imparts  oxygen  to  almost 


PART  I. 


Potassii  Permanganas. 


1015 


all  organic  substances,  and  in  chemistry  is 
employed  to  bring  various  compounds  to  a 
higher  degree  of  oxidation.  The  readiness  with 
which  it  yields  oxygen  in  the  nascent  state  is 
sufficient  to  account  for  its  oxidizing  power. 
It  may  be  kept  indefinitely  if  pure,  and  care- 
fully secured  from  contact  with  organic  sub- 
stances, or  other  decomposing  agents;  but  in 
fact,  in  consequence  of  the  almost  universal 
presence  of  organic  matter  in  the  air,  it  is 
generally  partially  decomposed,  and,  when  dis- 
solved, leaves  a  slight  residue  of  hydrated  man- 
ganese dioxide.  In  reference  to  the  metals, 
mercury  is  quickly  oxidized  at  the  expense  of 
the  salt,  a  mixture  of  mercurous  oxide  and 
manganese  oxide  being  deposited  as  a  brown 
powder,  and  potassium  hydroxide  remaining 
in  solution.  Zinc  remains  unchanged  indefi- 
nitely in  a  solution  of  the  permanganate,  silver 
is  little  affected,  and  copper  not  at  all,  even  at 
100°  C.  (212  F.).  (Giles,  J.  P.  C,  Mai,  1868, 
p.  397.) 

H.  B.  Condy  introduced  (  J.  Soc.  Chem.  Ind., 
1885,  p.  567)  a  permanganate  disinfectant, 
which  contains  also  aluminum  sulphate,  which  is 
said  to  increase  the  oxidizing  effect  of  the 
permanganic  acid.  He  asserts  that  in  this 
disinfectant  solution  all  the  available  oxygen 
of  the  permanganic  acid  is  utilized,  whereas 
only  60  per  cent,  of  this  amount  is  utilized 
with  the  simple  alkaline  permanganate. 

Uses. — Potassium  permanganate  was  first 
brought  to  the  notice  of  the  profession  in  1857, 
by  Condy,  as  a  powerful  disinfectant,  and  has 
proved  to  be  very  efficient  not  only  in  lessening 
fetid  odors  from  organic  sources,  but  also 
in  destroying  the  sources  of  the  odor.  It  acts 
by  oxidizing,  but,  as  it  can  yield  up  only  the 
oxygen  within  it,  its  powers  are  limited.  Fur- 
ther, it  is  a  comparatively  expensive  substance, 
so  that  it  is  very  rarely  employed  when  any 
considerable  mass  of  material  is  to  be  affected. 
It  also  has  the  further  disadvantage  of  stain- 
ing the  skin,  clothes,  etc.;  but  the  stain  may 
be  removed  with  oxalic  acid.  It  is  frequently 
used  in  the  treatment  of  fetid  and  gangrenous 
ulcers,  hospital  gangrene,  abscesses,  carbuncles, 
and  wounds  of  all  kinds,  of  fetid  discharges 
from  the  mucous  membrane,  as  in  ozcena,  otor- 
rhea, gonorrhoea,  and  leucorrhcea,  and  of 
diphtheritic  affections;  and  it  has  proved  ser- 
viceable even  in  cancerous  ulcers.  As  a  local 
stimulant  it  has  also  been  used  in  chronic  and 
indolent  ulcers.  In  all  these  cases  it  is  applied 
to  the  diseased  surface  in  solution  of  various 
strengths,  according  to  the  effect  desired.  In 
concentrated  solution  it  is  capable  of  acting  as  a 
caustic  and  therefore  requires  caution.  With  the 
view  to  its  caustic  action,  it  may  be  sprinkled  on 
the  diseased  surface  by  means  of  a  pepper-box, 
or  applied  in  saturated  solution.  As  a  disin- 
fectant or  stimulant  lotion  it  may  be  of  various 
strengths,  from  one  to  twenty  grains  to  the 
fluidounce  of  water.  In  preparing  any  solu- 
tion of  permanganate  for  use,  it  is  of  the 
utmost    importance   to    avoid   organic   matters. 


Internally,  the  medicine  has  been  used  in  diph- 
theria, scarlatina,  and  various  zymoses,  and  in 
dyscrasia,  but  is  probably  of  no  service.  It 
is  plain  that  any  moderate  amounts  of  the  per- 
manganate must  be  decomposed  by  the  organic 
matters  of  the  mouth,  oesophagus,  and  stomach 
before  absorption.  Nevertheless,  the  value  of 
the  permanganate  in  atonic  amenorrhea,  first 
asserted  by  Sydney  Ringer,  has  been  corrob- 
orated by  Fordyce  Barker  and  other  clini- 
cians. It  should  be  given  in  doses  of  from 
one  to  two  grains  (0.065  to  0.13  6m.),  after 
meals,  unless  it  produce  too  much  gastric  un- 
easiness. Pills  made  with  an  excipient  of  cacao 
butter  or  rosin  cerate,  or  compressed  tablets 
of  the  pure  salt,  may  be  employed. 

Potassium  permanganate  acts  as  an  oxidizant 
much  more  rapidly  upon  some  organic  sub- 
stances than  upon  others,  by  virtue  of  which 
fact  it  is  a  valuable  antidote,  notably  in  the 
treatment  of  morphine-poisoning  and  of  snake- 
poisoning.1  In  the  latter  condition  a  concen- 
trated solution  of  it  should  be  injected  freely 
and  immediately  into  the  part  which  has  been 
bitten.  (For  cases,  see  Med.  Rec,  1894.)  In 
morphine  poisoning  it  acts  only  upon  the  alka- 
loid in  the  stomach,  but  should  be  given  from 
time  to  time  during  the  continuance  of  the 
symptoms  in  order  to  destroy  any  morphine 
which  may  have  been  eliminated  from  the  blood 
into  the  stomach. 

Dose,  from  one  to  two  grains  (0.065  to 
0.13  Gm.). 

Off.  Prep. — Benzinum  Purificatum,  U.  8.; 
Liquor  Potassii  Permanganatis,  Br. 


1  Treatment  of  Snake-bites. — Potassium  perman- 
ganate as  an  antidote  to  snake  poisons  was  first  used 
by  Fayrer  in  1869,  and  shown  by  Blythe  in  1877  to 
be  a  complete  chemical  antidote  to  cobra  venom 
when  mixed  in  vitro,  his  results  being  confirmed  by 
Lauter  Brunton  and  Fayrer  in  1878.  The  two  last- 
named  experimenters,  together  with  Rogers,  of  the 
Indian  medical  service,  have  reported  on  a  method  of 
preventing  death  from  snake-bites,  capable  of  common 
and  easy  practical  application,  and  described  a 
simple  instrument  which  was  designed  by  Fayrer  to 
meet  this  requirement,  since  it  can  be  constantly  at 
hand  when  wanted  and  easy  of  application  by  un- 
skilled persons.  The  instrument  consists  simply  of 
a  small  lancet  about  %  inch  long  with  a  hollow 
wooden  handle,  in  which  crystals  of  permanganate 
are  contained.  The  way  in  which  it  is  proposed  to 
apply  the  permanganate  is  that  any  one  bitten  by 
a  snake  should  at  once  tear  a  strip  from  a  turban, 
shirt,  or  any  other  article  of  clothing,  and  tie  it  as 
quickly  as  possible  above  the  bite.  A  cut  should 
then  be  made  with  the  lancet  over  the  site  of  the 
bite  so  as  to  convert  the  puncture  made  by  the 
snakes  tooth  into  a  small  wound.  Into  this  the 
crystals  of  permanganate,  moistened  with  saliva  ir 
necessary  are  to  be  rubbed.  By  means  of  this  In- 
strument, Dr.  Rogers  has  been  able  to  test  the  effect 
of  permanganate  applied  in  the  manner  described  on 
rabbits  and  cats.  Five  out  of  six  animals  experi- 
mented upon  survived  after  the  injection  of  cobra 
poison,  and  a  similar  number  survived  after  the  use 
of  Dabola  poison.  These  experiments  are  satisfac- 
tory, inasmuch  as  they  show  that  the  utility  of  per- 
manganate is  not  confined  to  one  class  of  venom, 
but  that  it  acts  equallv  well  with  the  venom  of  all 
kinds  of  snakes.  The  results  obtained  five  minutes 
after  the  injection  of  the  poison  were  as  good  as 
half  a  minute  after  injection,  so  that  although  very 
rapid  absorption  occurs  during  the  first  few  seconds, 
it  seems  probable  that  absorption  soon  becomes  slow 
from  local  effusion,  and  that  sufficient  time  would 
thus  be  afforded  for  the  application  of  the  proposed 
antidote.   (C.  D.,  June  18,  1904,  988.) 
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POTASSII  SULPHAS.   U.  S.,  Br. 

POTASSIUM  SULPHATE 

(po-tas'sH  sul'ph&s) 

K2S04  =  173.07 

"  It  should  contain  not  less  than  99  percent, 
of  pure  Potassium  Sulphate  [S02(OK)a]." 
U.  S.  "  Potassium  Sulphate,  K2SO4,  may  be 
obtained  by  purifying  the  crude  salt,  or  by  the 
interaction  of  sulphuric  acid  and  potassium 
chloride  or  certain  other  potassium  salts."  Br. 

Potassae  Sulphas ;  Sulfas  Potasslcus.  s.  Kallcus. 
Tartarum  Vitriolatum,  Arcanum  Dupllcatum,  Sal 
Duobus,  Sal  Polychrestum  Glaseri ;  Sulphate  of  Pot- 
ash, Vitrlolated  Tartar;  Sulfate  de  Potasse,  Fr.  Cod.; 
Potasse  vltriolee,  Fr. ;  Kallum  Sulfurlcum,  P.  Q.; 
Kallumsulfat.  Schwefelsaures  Kail,  O. ;  Solfato  dl  Po- 
tasslo,  It.;  Sulfato  potasico,  8p. 

Several  chemical  processes  give  rise  to  potas- 
sium sulphate  ondary  product.  Thus, 
it  is  produced  in  the  distillation  of  nitric  acid 
from  a  mixture  of  potassium  nitrate  and  sul- 
phuric acid;  in  the  decomposition  of  magnesium 
sulphate  by  potassium  carbonate,  in  one  of  the 
processes  for  preparing  magnesium  carbonate; 
in  the  manufacture  of  sulphuric  acid;  in  th<' 
manufacture  of  potassium  dichromate;  and  in 
the  decomposition  of  potassium  tartrate  by  cal- 
cium sulphate.  When  nitric  acid  is  obtained  by 
calcining  a  mixture  of  nitre  and  ferrous  sul- 
phate, the  residue  1  .['  ferric  oxide  and 
potassium  sulphate,  the  latter  of  which,  beinj; 
alone  soluble,  is  separated  by  means  of  water, 
and  crystallized  from  its  solution.  The  impure 
potassium  sulphate  with  sulphur,  forming  the 
residue  of  the  combustion  of  sulphur  and  nitre 
in  making  sulphuric  acid,  is  employed  in  the 
manufacture  of  alum.  The  kainite  of  the  SI 
furt  salt  beds  is  a  native  double  potassium  and 
magnesium  sulphate,  combined  with  magnesium 
chloride,  and  the  sclm-tiitr,  a  double  potassium 
and  magnesium  sulphate,  with  6  molecules  of 
water.  To  obtain  potassium  sulphate,  the  for- 
mer mineral  is  exposed  to  the  air;  it  deli- 
quesces, and  as  soon  as  the  soluble  magnesium 
chloride  has  been  run  off,  the  remaining  salt  is 
partially  decomposed  by  boiling  water,  so  that 
on  cooling  the  difficultly  soluble  sulphate  sepa- 
rates out.  About  12,000  tons  of  the  potassium 
sulphate  so  obtained  are  annually  put  upon  the 
market  for  use  in  fertilizers.  The  production 
of  kainite  at  Stassfurt,  in  Germany,  amounted 
in  1903  to  1,557,243  tons,  valued  at  $5,445,750; 
and  in  1904  to  1,905,893  tons,  valued  at  $6, 
641,250. 

According  to  the  directions  of  the  former  Br. 
Pharmacopoeia,  the  acid  sulphate  which  remains 
after  the  distillation  of  nitric  acid  is  brought  to 
the  neutral  state  by  saturation,  in  boiling  solu- 
tion, with  slaked  lime.  The  solution  is  then  fil- 
tered, to  separate  the  calcium  sulphate,  and 
potassium  carbonate  is  added  at  the  boiling 
temperature,  to  remove  lime  and  calcium  sul- 
phate.    It  is  again  filtered,  then  either  neutral- 


ized or  rendered  slightly  acid  with  diluted  sul- 
phuric acid,  and  finally,  having  been  evaporated 
to  a  pellicle,  is  set  aside  for  twenty-four  hours 
to  crystallize.  The  manufacturer  of  tartaric 
acid  who  avails  himself  of  calcium  sulphate  to 
decompose  potassium  tartrate  forms  potassium 
sulphate  as  a  collateral  product.  For  the  man- 
ner in  which  the  latter  salt  may  be  economically 
crystallized  for  use,  see  A.  J.  P.,  xxiii.  343. 

Properties. — As  officially  described,  it  is  in 
"  hard,  colorless,  transparent,  six-sided,  rhombic 
prisms  terminated  by  pyramids,  or  a  white  pow- 
der, odorless,  and  having  a  somewhat  bitter, 
saline  taste.  Permanent  in  the  air.  Soluble  in 
about  9  parts  of  water  at  25°  C.  (77°  F.),  and 
in  4  parts  of  boiling  water;  insoluble  in  alcohol. 
When  heated,  the  crystals  decrepitate.  At  a 
bright  red  heat  they  fuse,  and  at  a  white  heat 
the  salt  suffers  partial  decomposition.  The 
aqueous  solution  is  neutral  to  litmus  paper. 
The  saturated  aqueous  solution  of  the  salt  yields 
a  white,  crystalline  precipitate  with  excess  of 
sodium  bitartrate  T.S.  An  aqueous  solution  of 
the  salt  (1  in  20)  yields  with  barium  chloride 
T.S.  a  heavy  white  precipitate,  insoluble  in 
hydrochloric  acid.  The  aqueous  solution  of  Po- 
tassium Sulphate  (1  in  20),  slightly  acidulated 
with  hydrochloric  acid,  should  not  respond  to 
the  Time-Limit  Test  for  heavy  metals  (see  Part 
111.  121).     Five  Cc.  of  the  aqueous 

solution  of  the  salt  (1  in  10)  should  not  respond 
to  the  Modified  Gut/.eit's  Test  for  arsenic  (see 
Part  111.  TeM  No.  17)."  U.  S.  "In  colorless 
hard  rhombic  prisms  terminated  by  six-sided 
pyramid-;  decrepitates  strongly  when  heated; 
soluble  in  10  parts  of  cold  and  1  parts  of  boiling 
uut,  r;  insoluble  in  alcohol  (90  per  cent.).  The 
salt  affords  the  reactions  characteristic  of  potas- 
sium and  of  sulphates.  Each  gramme  dissolved 
in  water  and  acidulated  with  hydrochloric  acid, 
gives,  with  solution  of  barium  chloride,  a  white 
precipitate,  which,  when  washed  and  dried, 
should  weigh  1.339  grammes.  It  should  not  yield 
any  characteristic  reaction  with  the  tests  for 
lead,  copper,  arsenium,  iron,  aluminium,  zinc, 
calcium,  magnesium,  sodium,  ammonium,  or  ni- 
trates, and  only  the  slightest  reactions  with  the 
tests  for  chlorides.  The  aqueous  solution  has  no 
action  on  litmus  (absence  of  acid  potassium 
sulphate)."  Br.  It  consists  of  two  atoms  of 
potassium  combined  with  the  dyad  group,  SO4, 
characteristic  of  sulphuric  acid. 

The  plate-sulphate  of  potassa,  so  well  de- 
scribed by  Penny  of  Glasgow,  is,  when  pure, 
the  double  potassium  and  sodium  sulphate,  hav- 
ing the  formula  3K2SO4  +  Na2S04.  It  is  so 
called  from  the  circumstance  of  being  crystal- 
lized in  hard  thick  cakes,  or  slabs,  consisting  of 
successive  crops  of  crystals.  It  is  a  technical 
product  from  kelp,  and  may  be  formed  by  al- 
lowing successive  quantities  of  concentrated 
kelp-lye  to  run  into  coolers,  there  to  crystallize 
in  successive  layers,  the  mother  liquor  being 
drawn  off  by  a  siphon  after  the  deposit  of  each 
layer.  (Phil.  Mag.,  Dec.  1855.)  For  the  mode 
of  preparing  and  using  Sal  Polychrestum,  Po- 
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tassii  Sulphas  cum  Sulphure,  or  Sulphate  of 
Potassa  with  Sulphur,  see  U.  S.  D.,  loth  ed., 
p.  1187. 

Uses. — Potassium  sulphate  is  a  mild  purga- 
tive, operating  usually  without  heat,  pain,  or 
other  symptom  of  irritation.  In  small  doses, 
of  from  twenty  grains  to  half  a  drachm  (1.3  to 
2.0  Gm.),  it  operates  as  an  aperient;  in  larger 
doses,  of  four  or  five  drachms  (15.5  to  19.4  Gm.), 
it  acts  slowly  as  a  purge.  On  the  continent 
of  Europe  it  is  frequently  given  as  an  aperient 
after  delivery,  and  for  the  purpose  of  drying 
up  the  milk.  Potassium  sulphate  is  a  powerful 
irritant  in  excessive  doses,  and  capable  of  pro- 
ducing fatal  poisoning;  an  ounce  and  a  half 
(46.5  Gm.)  of  it  are  said  to  have  caused  death. 
It  is,  like  the  nitrate  and  the  chlorate,  more 
dangerous  when  not  given  in  sufficiently  dilute 
solution.     (See  Am.  J.  M.  S.,  N.  S.,  vii.  88.) 

Dose,  twenty  grains  to  four  drachms  (1.3  to 
15.5  Gm.). 

Off.  Prep. — Pilula  Colocynthidis  Composita, 
Br.;  Pulvis  Ipecacuanha  Compositus,  Br. 

POTASSII  TARTRAS.  Br. 

POTASSIUM  TARTRATE 

(po-tas'si-I  tiir'tras) 

K2C4H4O6.  H20  =  467.16 

"Normal  Potassium  Tartrate  (CH0H)2(C0 
0K)2,H20,  is  obtained  by  neutralizing  Acid 
Potassium  Tartrate  with  potassium  carbonate." 
Br. 

Potassae  Tartras ;  Tartras  Potassicus.  s.  Kalicus ; 
Tartarus  Tartarisatus,  Tartarus  Solubilis ;  Tartrate 
of  Potash ;  Soluble  Tartar ;  Tartrate  de  Potasse 
neutre,  Fr.  Cod.;  Tartre  soluble,  Sel  vegetal,  Fr. ; 
Kalium  Tartarlcum,  P.  G. ;  Kaliumtartrat,  O. ;  Tar- 
trato  neutro  di  potassio,  It. ;  Tartrato  potasico  neu- 
tro,    Sp. 

This  salt  was  dropped  at  the  1890  revision 
of  the  U.  S.  Pharmacopoeia;  it  is  retained  in 
the  1898  revision  of  the  British  authority. 

In  the  U.  S.  1870  process *  the  excess  of 
acid  in  the  bitartrate  is  saturated  by  the  potas- 
sium of  the  carbonate,  the  carbon  dioxide  is 
liberated  with  effervescence,  and  the  neutral  po- 
tassium tartrate  is  formed.  On  account  of  the 
greater  solubility  of  the  carbonate  than  of  the 
bitartrate,  the  former  is  first  dissolved,  and  the 
latter  added  to  the  solution  to  full  saturation. 
As  the  bitartrate  is  gradually  added,  the  mutual 
action  of  the  salts  should  be  promoted  by  con- 
stant stirring,  and  the  addition  continued  so  long 
as  effervescence  takes  place,  which  is  a  better 
mode  of  proceeding  than  to  add  any  specified 

1 "  Take  of  Carbonate  of  Potassium  sixteen  troy- 
ounces;  Bitartrate  of  Potassium  [cream  of  tartar], 
in  fine  powder;  thirty-six  troiiounces,  or  a  sufficient 
quantity;  Boiling  Water  eight  pints.  Dissolve  the 
Carbonate  of  Potassium  in  the  Water ;  then  grad- 
ually add  Bitartrate  of  Potassium  to  the  solution 
until  it  is  completely  saturated,  and  boil.  Filter  the 
liquid,  evaporate  it  until  a  pellicle  forms,  and  set  it 
aside  to  crystallize.  Lastly,  pour  off  the  mother- 
water,  and,  having  dried  the  crystals  on  bibulous 
paper,  keep  them  in  a  well-stoppered  bottle."  U.  8. 
1870. 


quantity  of  the  acid  tartrate,  since,  from  its 
variable  quality,  it  is  impossible  to  adjust  pre- 
cisely the  proportions  applicable  to  all  cases. 
It  is  necessary  that  the  solution  should  be  ex- 
actly neutral,  or  a  little  alkaline,  and  hence,  if 
inadvertently  too  much  bitartrate  has  been  used, 
the  proper  state  may  be  restored  by  adding  a 
little  of  the  alkaline  carbonate.  When  the  sat- 
uration has  been  completed,  the  solution  is  fil- 
tered, in  order  to  separate  calcium  tartrate, 
which  appears  in  white  flocks,  and  which  is  al- 
ways present  in  cream  of  tartar  as  an  impurity. 
The  evaporated  liquor  should  then  be  placed  in 
warm  earthenware  vessels,  to  insure  a  slow  re- 
frigeration, and  after  remaining  at  rest  for  sev- 
eral days  the  crystals  begin  to  form.  In  order 
that  the  crystallization  should  proceed  favorably, 
it  is  necessary,  according  to  Baume,  that  the  so- 
lution should  be  somewhat  alkaline.  Iron  ves- 
sels should  not  be  used  in  the  process,  as  that 
metal  is  apt  to  discolor  the  salt. 

Potassium  tartrate  is  sometimes  made  in  the 
process  for  preparing  tartaric  acid.  When  thus 
obtained,  the  excess  of  acid  of  the  bitartrate  is 
neutralized  by  means  of  calcium  carbonate. 
This  generates  an  insoluble  calcium  tartrate,  and 
leaves  the  neutral  tartrate  in  solution,  from 
which  it  may  be  obtained  by  evaporation  and 
crystallization.  (See  Acidum  Tartaricum.) 

Properties. — Potassium  tartrate  was  officially 
described  in  the  U.  S.  P.  1880  as  in  "small, 
transparent  or  white,  monoclinic  crystals,  or  a 
white  powder,  somewhat  deliquescent,  odorless, 
having  a  saline,  slightly  bitter  taste,  and  a  neu- 
tral reaction.  Soluble  in  0.7  part  of  water  at 
15°  C.  (59°  F.),  and  in  0.5  part  of  boiling 
water;  almost  insoluble  in  alcohol.  When 
heated,  the  salt  melts,  then  chars,  and  evolves 
inflammable  vapors  having  the  odor  of  burnt 
sugar.  On  moderate  ignition,  it  leaves  a  black- 
ened residue  of  an  alkaline  reaction,  strongly 
effervescing  with  acids.  A  concentrated,  aque- 
ous solution  of  the  salt  yields  a  white,  crystal- 
line precipitate  on  the  addition  of  acetic  acid. 
With  test-solution  of  nitrate  of  silver  it  yields 
a  white  precipitate  which  becomes  black  on 
boiling."  For  medicinal  use  it  should  be  crys- 
tallized ;  but  as  it  ordinarily  occurs  in  commerce 
it  is  a  white  granular  powder,  obtained  by  evap- 
orating the  solution  to  dryness  while  it  is  con- 
stantly stirred.  In  this  state  it  is  said  to  require 
four  times  its  weight  of  water  for  solution.  It 
is  not  known  to  be  purposely  adulterated,  but, 
if  obtained  by  evaporation  to  dryness,  it  is 
liable  to  contain  an  excess  of  potassium  car- 
bonate or  bitartrate,  when  it  will  have  either  an 
alkaline  or  an  acid  reaction.  It  is  decomposed 
by  all  the  strong  acids,  and  by  many  acidulous 
salts,  which  cause  the  precipitation  of  minute 
crystals  of  potassium  bitartrate,  by  abstracting 
one  atom  of  alkali  from  the  salt.  Barium  chlo- 
ride or  lead  acetate  occasions  a  white  precipitate 
of  barium  or  lead  tartrate,  distinguishable  from 
the  sulphates  of  those  bases  by  being  wholly 
soluble  in  dilute  nitric  acid.  "A  10  per  cent, 
aqueous  solution  should  yield  no  precipitate  with 
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test-solution  of  ammonium  oxalate  (absence  of 
calcium).  On  adding  nitric  acid  to  a  one  per 
cent,  solution  of  the  salt,  until  the  precipitate 
first  formed  is  redissolved,  the  resulting  solution 
should  yield  no  precipitate  with  test-solution  of 
barium  chloride  (sulphate),  and,  at  most,  only 
a  cloudiness  with  test-solution  of  silver  nitrate 
(limit  of  chloride).  If  2.938  Gm.  of  Potassium 
Tartrate  are  ignited  till  gases  cease  to  be 
evolved,  the  alkaline  residue  should  require,  for 
complete  neutralization,  not  less  than  25  C.c.  of 
the  volumetric  solution  of  oxalic  acid  (corre- 
sponding to  100  per  cent,  of  pure  Potassium 
Tartrate)."  U.  S.  1880.  "In  small  colorless 
four-  or  six-sided  prisma.  It  is  soluble  in  its 
own  weight  of  water.  Jt  affords  the  reactions 
characteristic  of  potassium  and  of  tnrtrates. 
Each  gramme  of  the  dry  salt,  heated  to  redness 
till  gases  cease  to  be  evolved,  should  leave  an 

alkaline  residue,  which,  when  treated  with  vattr, 
filtered,  and  well  washed,  yields  a  clear  solution 
requiring  for  exact  neutralization  S.4  cubic 
centimetres  ot  the  oohtmetria  $olution  <>f  sul- 
phuric arid.  It  should  yield  no  characteristic 
reaction  with  the  tests  for  lead,  copper,  or  iron, 

and  only  the  slightest  reactions  with  the  bests 

for  calcium,  magnesium,  sodium,  chlorides,  <>r 
sulphates.     The  aqueous  solution   ha.s   no  action 

on  litmus  (absence  of  acid  potassium  tartrate)." 
Br.      Potassium   tartrate   is  composed   of   two 

atoms  of  potassium  combined  with  the  dyad 
group  C4II4O6  characteristic  of  tartaric  acid. 
Uses. — Potassium  tartrate  is  a  mild,  cooling 
purgative,  operating,  like  most  of  the  neutral 
salts,  without  much  pain,  and  producing  watery 
stools.  It  is  applicable  to  febrile  dim 
and  is  occasionally  combined   with  senna,  the 

griping  effects  of  which  it  has  a  tendency  to 
obviate. 

Pose,  from  a  drachm  to  an  ounce  (.'!.!<  to  31 
Gm.). 

POTASSIUM. 

POTASSIUM 

(p9-t&s'8l-um) 

K  =  38.86 

Potassium,  Fr. ;  Kallum,  Kalimetalt.  G. ;  Potasslo, 
It.;  t'otaslco,  Up. 

Potassium  is  a  metal  forming  the  radical 
of  potassium  hydroxide,  and  of  a  number  of 
compoirids  used  in  medicine.  It  was  discovered 
in  1807  by  H.  Davy,  who  obtained  it  by  decom- 
posing fused  potassium  hydroxide  by  a  voltaic 
current.  It  was  afterwards  procured  in  larger 
quantity  by  Gay-Lussac  and  Thenard,  by  bring- 
ing the  fused  alkali  in  contact  with  white-hot 
iron,  which  attracted  the  oxygen  and  set  free  the 
metal.  The  process  of  Brunner,  as  modified  by 
Wdhler,  consists  in  decomposing  potassium  car- 
bonate, mixed  with  charcoal.  The  mixture  of 
carbonate  and  charcoal  is  obtained  by  heating 
cream  of  tartar  to  redness  in  a  covered  crucible. 
For  an  account  of  some  improvements  in  Brun- 
ner's  process  by  Mareska  and  Donny,  see  A.  J. 


P.,  xxv.  70.  Castner  has  also  prepared  it  by 
the  process  invented  by  him  for  the  manufac- 
ture of  metallic  sodium.     (See  Sodium.) 

Potassium  is  solid,  softer  aud  more  ductile 
than  wax,  easily  cut  with  a  knife,  and  of  a 
silver-white  color.  A  newly -cut  surface  is  bril- 
liant, but  the  metal  quickly  tarnishes  by  com- 
bining with  the  oxygen  of  the  air,  and  assumes 
the  appearance  of  lead.  It  possesses  a  re- 
markably strong  affinity  for  oxygen,  and  is 
capable  of  taking  that  element  from  almost 
every  other  substance.  On  account  of  this 
property  u  must  be  kept  in  liquids,  such  as 
naphtha,  which  are  devoid  of  oxygen.  On  the 
same  account,  when  exposed  with  a  freshly  cut 
surface  to  the  air,  it  becomes  luminous  through 
a  slow  combustion,  like  phosphorus,  in  the  dark. 
(Ckem.  New*,  Feb.  28,  1868,  p.  LOS.)  Its  sp, 
jrr.  is  0.865,  melting  point  (i2.:")°  C.  (144.5°  F.), 
atomic  weigh!  3&£6,  and  symbol  K.  When 
thrown  upon  water  it  tloats,  takes  lire,  and 
bums  witli  a  rose-colored  tlame,  combining  with 
'].  and  generating  potassium  hydroxide 
which  dissolves  in  the  water.  It  forms  numer- 
ous combinations,  uniting  with  most  of  the  non- 
metallic  elements,  and  with  several  of  the 
metals.  It  combines  in  three  proportions  with 
en,  forming  a  suboxide  (K4O)  and  a  mon- 
oxide (KaO)  of  a  gray  color,  and  a  tetroxide 
1K2O4)  of  a  yellowish-brown  color.  It  also 
unites  with  chlorine,  and  forms  official  com- 
pounds with  iodine,  bromine,  cyanogen,  and 
ferrocyanogen,  under  the  names  of  potassium 
iodide,  bromide,  cyanide,  and  ferrocyanide.  Its 
monoxide  is  a  strong  salifiable  base  existing  in 
nature  always  in  combination,  and  forming  with 
acids  a  numerous  and  important  class  of  salts. 

PRUNUM.  U.  S.,  Br. 

PRUNE 

(pra'num) 

"  The  partly  dried  ripe  fruit  of  Prunus 
d omestica  Linne  (Fam.  Rosacea;)."  U.S.  "The 
dried  ripe  fruits  of  Prunus  domestica,  Linn., 
var.  Juliana,  DC."  Br. 

Prunes ;  Pruneau  notr,  Fr.  Cod. ;  Pflaume,  Zwet- 
sche,    G. 

Prunus  domestica,  Willd.,  Sp.  Plant,  ii.  995; 
Woodv.,  Med.  Bot.  p.  520,  t.  17.— The  cultivated 
prune  or  plum  tree  is  so  well  known  as  to  render 
a  minute  description  unnecessary.  We  give 
merely  the  specific  character.  "  Peduncles  sub- 
solitary;  leaves  lanceolate-ovate,  convolute; 
branches  not  spiny."  The  varieties  of  the  tree 
produced  by  cultivation  are  very  numerous. 
Nearly  one  hundred  are  to  be  found  in  the 
British  gardens.  Though  at  present  growing 
wild  in  various  parts  of  Europe,  it  is  thought 
to  have  been  brought  originally  from  Asia  Minor 
and  Syria.  It  is  the  dried  fruits  only  that  are 
official.  They  are  officially  described  as  "  ob- 
long, ellipsoidal,  more  or  less  compressed,  3  to 
4  Cm.  long;  externally  brownish-black,  shriv- 
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died;  the  sarcocarp  sweet  and  acidulous;  puta- 
ruen  hard,  smooth  or  irregularly  ridged;  the 
seed,  shaped  like  that  of  the  almond  but  smaller, 
and  of  a  bitter-almond  taste."  U.  S.  The  prunes 
brought  to  our  market  come  chiefly  from  the 
south  of  France,  the  best  from  Bordeaux.  They 
are  derived  from  the  variety  of  the  tree  named 
Juliana  by  Linnaeus.  The  fresh  fruit,  called 
Prune  de  Saint-Julien  by  the  French,  is  of  an 
oval  shape,  nearly  an  inch  in  length,  and  of  a 
deep  violet  color.  It  is  prepared  by  drying  in 
the  sun,  after  having  been  exposed  to  the  heat 
of  an  oven.  The  finest  prunes,  used  on  the 
tables  in  France,  are  prepared  from  the  larger 
kinds  of  plums,  such  as  the  Saint  Catharine, 
and  Heine  Claude  or  greengage.  An  inferior 
sort  is  brought  from  Germany. 

Prunes  have  a  feeble  odor,  and  a  sweet 
mucilaginous  taste,  which  is  generally  also  some- 
what acid.  They  contain  uncrystallizable  sugar, 
malic  acid,  and  mucilaginous  matter.  The  fol- 
lowing is  given  as  the  average  of  nine  analy- 
ses of  dried  prunes.  Water  29.30  per  cent., 
nitrogenous  material  2.35  per  cent.,  fat  0.53  per 
cent.,  free  acid  2.72  per  cent.,  sugar  44.35  per 
cent.,  other  nitrogen-free  material  17.89  per 
cent.,  woody  fibre  (not  including  the  stone)  1.48 
per  cent.,  ash  1.38  per  cent.  (Konig,  Nahrungs- 
mittel,  ii.  397,  1880.)  In  Hungary  a  kind 
of  brandy  (Zwetschenbranntwein),  containing 
about  40  per  cent,  of  alcohol,  is  obtained  from 
them,  which  in  some  districts  is  largely  con- 
sumed. Bonneberg,  a  German  chemist,  has  ex- 
tracted from  prunes  crystallizable  sugar  equal 
to  that  of  the  cane. 

Uses. — Primes  are  laxative  and  nutritious, 
and,  stewed  with  water,  form  an  excellent  diet 
in  costiveness.  Imparting  their  laxative  prop- 
erty to  boiling  water,  they  serve  as  a  pleasant 
and  useful  addition  to  purgative  decoctions. 
Their  pulp  is  used  in  the  preparation  of  laxative 
confections.  Too  largely  taken,  they  are  apt  to 
occasion  flatulence,  griping,  and  indigestion. 

Off.  Prep.— Confectio  Sennae,  U.  8.,  Br. 

PRUNUS  VIRGINIANA.  U.  S.  (Br.) 

WILD  CHERRY 

( pru'nus   vir-gin- j-a'na ) 

"  The  bark  of  Prunus  serotina  Ehrhart 
(Prunus  virginiana  Miller)  (Fam.  Rosacece), 
which  should  be  collected  in  autumn  and  care- 
fully dried  and  preserved."  U.  8.  "  The  bark 
of  Prunus  serotina,  Ehrh.,  collected  in  autumn." 
Br. 

Prunl  Virginians  Cortex,  Br.,  Virginian  Prune  Bark; 
Rum,  Whisky,  or  Cabinet  Cherry.  Wild  Black  Cherry  ; 
Ecorce  de  Cerisier  de  Virginle,  Fr. ;  Wildklrschen- 
rinde,  Amerikanischer  Zierstrauch,  G. 

The  genus  Prunus  now  includes  the  plums, 
almonds,  peaches,  apricots,  and  cherries,  and 
comprises  about  one  hundred  and  twenty  species. 
They  are  generally  distributed  in  the  temperate 


regions  of  the  northern  hemisphere.  In  the 
United  States  there  are  about  forty  indige- 
nous species. 

Prunus  serotina,  Ehrhart;  Watson's  Biblio- 
graphical Index. — Cerasus  (not  Prunus)  sero- 
tina, Loiseleur.  Nouv.  Duhamel  (1812),  v.  3.; 
De  Candolle,  Prodrom.  ii.  540. — Cerasus  vir- 
giniana, Michaux,  Fl.  Bor.-Am.,  i.  285. — The 
name  P.  virginiana  was  applied  by  Miller  (Diet., 
ed.  8,  No.  3),  and  not  Linnaeus,  to  P.  serotina, 
Ehr.  P.  virginiana,  L.,  commonly  called  wild 
cherry  or  choke  cherry,  is  distinguished  from 
P.  serotina,  Ehr.,  known  more  properly  as  wild 
black  cherry,  by  the  following  characteristics: 
P.  virginiana,  L.,  has  deciduous  calyx  lobes;  ob- 
long-obovate  pointed  endocarp  (or  stone) ;  leaves 
broadly  oval  to  oblong-obovate,  and  usually  ab- 
ruptly acuminate ;  inner  bark  with  a  rather  dis- 
agreeable odor.  P.  serotina,  Ehr.,  has  persistent 
calyx  lobes;  the  endocarp  (or  stone)  oblong- 
obovate,  usually  gradually  acuminate ;  leaves  ob- 
long or  lanceolate-oblong,  usually  gradually 
acuminate;  the  inner  bark  and  leaves  possess 
an  aromatic  odor.  The  British  name  for  the 
bark  is  misleading;  Virginian  Peach  Bark  or 
Virginian  Almond  Bark  would  have  been  no 
more  of  a  misnomer.  The  official  species  is, 
according  to  Michaux,  one  of  the  largest  pro- 
ductions of  the  American  forest.  Trees  were 
observed  by  that  botanist  on  the  banks  of  the 
Ohio,  from  eighty  to  one  hundred  feet  high,  with 
trunks  from  twelve  to  fifteen  feet  in  circum- 
ference, and  undivided  to  the  height  of  twenty- 
five  or  thirty  feet.  But  as  usually  met  with  in 
the  Atlantic  States  the  tree  is  much  smaller.  In 
the  open  fields  it  is  less  elevated  than  in  forests, 
but  sends  out  more  numerous  branches,  which 
expand  into  an  elegant  oval  summit.  The  trunk 
is  regularly  shaped,  and  covered  with  a  rough 
blackish  bark,  which  detaches  itself  semicir- 
cularly  in  thick  narrow  plates.  The  leaves  are 
alternate,  oval-oblong,  or  lanceolate-oblong,  acu- 
minate, unequally  serrate,  smooth  on  both  sides, 
of  a  beautiful  brilliant  green;  the  petioles  are 
furnished  with  one  or  more  reddish  conspicuous 
glands.  The  flowers  are  small,  white,  and  occur 
in  long  erect  or  spreading  racemes.  They  ap- 
pear in  May,  and  are  followed  by  globular 
drupes,  about  the  size  of  a  pea,  and  when  ripe 
of  a  shining  blackish-purple  color.  For  a  paper 
on  the  structure  of  species  of  Prunus,  by  E.  S. 
Bastin,  see  Proc.  A.  Ph.  A.,  1895,  211. 

This  tree  is  distributed  from  Nova  Scotia 
south  to  Florida,  and  westward  to  Dakota,  Ne- 
braska, Kansas,  Indian  Territory,  and  Eastern 
Texas.  It  extends  along  the  mountain  ranges 
of  Western  Texas,  Mexico,  and  Pacific  regions 
of  Central  America,  Colombia,  and  Peru.  In 
the  United  States  it  was  once  common  through- 
out the  Appalachian  region.  In  the  neighbor- 
hood of  Philadelphia  it  affects  open  situations, 
growing  solitarily  in  the  fields  and  along  fences, 
and  seldom  aggregated  in  woods  or  groves.  It 
is  highly  valued  by  the  cabinet-makers  for  its 
wood,  which  is  compact,  fine-grained,  susceptible 
of  polish,  and  of  a  light  red  tint  which  deepens 
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with  age.  The  leaves  have  been  found  by 
Procter  to  yield  volatile  oil  and  hydrocyanic 
acid  on  distillation,  and  in  such  proportion 
that  a  water  distilled  from  them  might  with  pro- 
priety be  substituted  for  the  cherry -laurel  water. 
(Proc.  A.  Ph.  A.,  1858,  325.)  The  fruit  has  a 
sweetish,  astringent,  bitter  taste,  and  is  much 
used  in  some  parts  of  the  country  to  impart 
flavor  to  spirituous  liquors.  The  bark  is  obtained 
indiscriminately  from  all  parts  of  the  tree, 
though  that  of  the  roots  is  thought  to  be  most 
active.  The  revisers  of  the  Pharmacopoeia  be- 
lieve with  J.  S.  Perot  that  the  bark  is  stronger 
when  collected  in  autumn  than  in  the  spring; 
from  a  portion  gathered  in  April  Perot  obtained 
0.0478  per  cent,  of  hydrocyanic  acid,  and  from 
another  in  October  0.1430  per  cent.,  or  about 
three  times  as  much.  (.4.  J.  P.,  xxiv.  111.)  The 
bark  should  be  preferred  recently  dried,  as  it 
deteriorates  by  keeping.  A.  B.  Stevens  {Proc 
A.  Ph.  A.,  1895,  226;  1896,  215),  after  testing 
many  specimens,  reached  the  conclusion  lliat 
bark  procured  from  different  parts  of  tin 
tree  varied  in  the  yield  of  hydrocyanic  acid,  the 
value  being  in  this  oxder;  1,  root;  2,  tw> 
trunk;  the  hark  from  young  trees  yielding 
glucoside  than  that  from  old  trees.  Jos.  L. 
Lember<rer  [A.  J.  P.,  1872,  303)  has  found  that 
the  bark  yields  the  darkest  infusion  in  April, 
October,  and  November,  and  the  lightest  in  Jan- 
uary and  August,  and  believes  that  he  has 
demonstrated  that  the  eoloration  is  due  to  tannic 
acid.  According,  therefore,  to  this  investiga- 
tion, tannic  acid  is  most  abundant  in  the  hark 
in  October  and  November.  On  the  other  hand, 
Grace  E.  Cooley  (.4.  J.  P.,  August,  1897)  con- 
cludes that  there  is  more  tannic  acid  in  the  hark 
during  the  active  growth  of  the  Bpring  than  in 
the  autumn.  She  further  states  that  in  the 
spring  and  autumn  the  hark  contains  its  max- 
imum percentage  of  starch;  so  that  if  the  bark, 
whether  powdered  or  whole,  contains 
starch  in  its  parenchymatous  cells,  it  hat 
collected  after  the  time  of  leaf-fall  in  the  au- 
tumn or  before  the  unfolding  of  the  leavi 
the  Bpring.  Occasionally  barks  find  their  way 
into  commerce  as  Prunus  Virginiana  which  yield 
no  odor  of  hydrocyanic  acid  when  moistened 
and  are  probably  obtained  from  other  than  the 
official  wild  cherry.  (See  Pastin,  A.  J.  P., 
1895,  and  Finnemore,  P.  J..  72.) 

Properties. — Wild  cherry  bark  Is  officially  de- 
scribed as  follows.  "  Usually  in  transversely 
curved  pieces  from  3  to  7  Cm.  long,  0.5  to  4 
Mm.  thick;  outer  surface  pale  green  to  green- 
ish-brown, smooth,  with  numerous  lenticels; 
inner  surface  light  brown,  somewhat  reticu- 
lately  striate  or  fissured ;  fracture  short,  gran- 
ular; having  a  bitter-almond-like  odor  when 
macerated  in  water;  taste  astringent,  aromatic, 
and  agreeably  bitter."  U.  S.  It  is  brittle  and 
pulverizable,  presenting  a  reddish  gray  frac- 
ture, and  affording  a  fawn-colored  powder. 
In  the  fresh  state,  or  when  treated  with  water, 
it  emits  an  odor  resembling  that  of  peach 
leaves.     Its  taste  is  agreeably  bitter  and  aro- 


matic, with  the  peculiar  flavor  of  the  bitter 
almond.  It  imparts  its  sensible  properties  to 
water,  either  cold  or  hot,  producing  a  clear 
reddish  infusion  closely  resembling  Madeira 
wine  in  appearance.  Its  peculiar  flavor  and  its 
medicinal  virtues  are  injured  by  boiling,  in 
consequence  partly  of  the  volatilization  of  the 
principles  upon  which  they  depend,  partly  upon 
a  chemical  change  effected  by  the  heat.  On 
microscopical  examination  it  is  seen  to  be  chiefly 
composed  of  brown  parenchymatous  tissue  con- 
taining numerous  crystals,  sometimes  aggre- 
gated into  tufts,  and  inclosing  numerous  groups 
of  very  thick-walled  sclerenchymatous  cells  of 
irregular  outline.  The  medullary  rays  are 
usually  distinct.  From  an  analysis  by  Stephen 
Procter,  it  appears  to  contain  starch,  resin,  tan- 
nin, gallic  acid,  fatty  matter,  lignin,  red  color- 
ing matter,  salts  of  calcium,  potassium,  and 
iron.  He  obtained  also  a  volatile  oil,  asso- 
d  with  hydrocyanic  acid,  by  distilling  the 
portion  of  water  successively  from  several 
different  portions  of  the  hark.  William  Proc- 
ter proved  that,  as  in  the  case  of  bitter  almonds, 
the  volatile  oil  and  hydrocyanic  acid  do  not 
exist  ready  formed  in  the  bark,  but  are  the 
result  of  the  reaction  of  water  with  amygdalin, 
which  lie  ascertained  to  be  one  of  its  constit- 
uents.     In    order,    however,    that     this    change 

may  take  place,  the  agency  of  another  prin- 
ciple, probably  analogous  to  if  no!  identical 
with  emmlrin  or  the  Bynaptase  of  Robiquet,  is 
alao  essential,  and,  as  this  principle  becomes 
inoperative  at  the  boiling  temperature,  we  can 
understand  how  decoction  may  interfere  with 
the  virtue  of  the  bark.  (A.  J.  P.,  x.  197.) 
Phlorizin  has  not  been  found,  so  that  the  tonic 
property    which    is    undoubtedly    possessed    by 

bark  must  reside  either  in  the  portion  of 
amygdalin  which  may  remain  undecomposed, 
m  the  pure  volatile  oil  resulting  from  its 
reaction  with  water,  or  in  some  yet  undiscovered 
principle.  (Ibid.,  xxiv.  111.)  That  the  last 
of  these  inferences  is  the  correct  one  would 
seem  to  be  proved  by  an  experiment  by  Proc- 
U  i ,  who  found  the  bitterness  of  an  extract  of 
the  bark  to  remain  after  it  had  been  wholly 
deprived  of  amygdalin.     The  sedative  proper- 

of  the  bark  depend  upon  the  hydrocyanic 
acid  which  it  yields.  Stevens  and  Judy  (A.  J. 
P.,  1895,  482  and  534)  found  that  the  thick 
bark  contains  more  amygdalin  and  consequently 
yields  more  HCN  than  the  thin  bark.  The 
thick  bark  contains  amygdalin,  etc.,  4.12  per 
cent.,  and  HCN  from  0.32  to  0.35  per  cent.; 
the  thin  bark,  amygdalin.  etc.,  3.16  per  cent., 
and  HCN  from  0.24  to  0.27  per  cent. 

R.  Rother  (A.  J.  P.,  1887,p.  286),  in  search- 
ing for  the  fluorescent  principle  of  wild  cherry 
bark,  obtained  a  reddish  crystalline  substance, 
soluble  in  water,  chloroform,  ether,  and  alcohol, 
the  solution  of  which  fluoresced  strongly  on 
addition  of  ammonia.  Rother  says  that  it  does 
not  agree  in  crystalline  form  with  mandelic 
acid,  but  may  be  a  derivative  of  it.  F.  B. 
Power  and  Henry  Weirner,  on  the  other  hand, 
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state  that  the  bark  does  not  contain  crystalliz- 
able  amygdalin,  that  the  ferment  principle  is  not 
emulsin,  and  that  it  cannot  be  isolated  by  an 
analogous  process.  The  bitter  principle,  which 
appears  to  be  the  fluorescent  substance,  has 
the  character  of  a  glucoside,  and  crystallizes 
in  colorless  needles.  (West.  Drug.,  1887,  p. 
331.) 

Uses. — Uniting  with  a  tonic  power  the  prop- 
erty of  calming  irritation  and  diminishing  ner- 
vous excitability,  this  bark  is  theoretically 
adapted  to  the  treatment  of  diseases  in  which 
debility  of  the  stomach  or  of  the  system  is 
united  with  general  or  local  irritation;  and  when 
very  largely  taken  it  diminishes  the  action  of  the 
heart.  Thus,  Eberle  found  copious  draughts  of 
the  cold  infusion,  taken  several  times  a  day, 
and  continued  for  nearly  two  weeks,  to  reduce 
his  pulse  from  seventy-five  to  fifty  strokes  in 
the  minute.  But  in  the  doses  usually  pre- 
scribed, the  remedy  is  too  feeble  to  exert  much 
influence.  Nevertheless,  it  has  been  much  em- 
ployed in  this  country,  in  the  hectic  fever  of 
scrofula  and  consumption.  The  dose  of  the 
infusion,  which  is  properly  directed  in  the 
Pharmacopoeia  to  be  prepared  with  cold  water, 
is  two  or  three  fluidounces  (60  or  90  Cc.) ;  of 
the  fluidextract,  a  fluidrachm  (3.75  Cc.) ;  and 
of  the  syrup,1  half  a  fluidounce  (15  Cc). 

Dose,  from  thirty  to  sixty  grains  (2.0  to  3.9 
Gm.). 

Off.  Prep. — Fluidextractum  Pruni  Virginianae, 
U.  S.;  Infusum  Pruni  Virginianae,  U.  S.;  Syrupua 
Pruni  Virginianae,  U.  S.,  Br.;  Tinctura  Pruni  Vir- 
ginianae, Br. 

PULVERES. 

POWDERS 

( pul've-res ) 

Poudres,  Fr. ;  Pulvern,  G. ;  Polveri,  It. ;  Polvos,  Bp. 

The  form  of  powder  is  convenient  for  the  ex- 
hibition of  substances  which  are  not  given  in 
very  large  doses,  are  not  very  disagreeable  to 
the  taste,  have  no  corrosive  property,  and  do 
not  deliquesce  rapidly  on  exposure.  As  the 
effect  of  pulverization  is  to  expose  a  more  ex- 
tended surface  to  the  action  of  the  air,  care 
should  be  taken  to  keep  substances  which  are 
liable  to  be  injured  by  such  exposure  in  closely- 
stoppered  bottles.  In  many  instances  it  is  also 
important  to  exclude  the  light,  which  exer- 
cises a  deleterious  influence  over  numerous 
medicines  when  minutely  divided.  This  may  be 
done  by  coating  the  bottles  with  black  varnish, 
or  by  using  amber-colored  glass  bottles  which 
exclude  the  injurious  rays  of  light. 


1  Tinctura  Pruni  Virginiance  B.  P.  C. — Take  of  wild- 
cherry  bark  (from  Prunus  serotina,  Eb.rb.art,  collected 
In  autumn),  in  No.  20  powder.  4  ounces;  distilled 
water,  7%  fluidounces.  Macerate  for  twenty-four 
hours,  in  a  closed  vessel,  and  add  :  Rectified  spirit, 
12Y-2  fluidounces.  Macerate  for  seven  days;  then  ex- 
press, filter,  and  add  suflicient  proof  spirit  to  make 
1  pint.    (Proc.  A.  Ph.  A.,  1888,  p.  285.) 


In  relation  to  substances  most  liable  to  injury 
from  these  causes,  the  best  plan  is  to  powder 
them  in  small  quantities  as  wanted  for  use.1 

Powders  may  be  divided  into  the  simple, 
consisting  of  a  single  substance,  and  the  com- 
pound, of  two  or  more  mixed  together.  The 
latter  only  are  embraced  under  the  present  head. 
In  the  preparation  of  the  compound  powders, 
the  ingredients,  if  of  different  degrees  of 
cohesion  or  solidity,  should  be  pulverized 
separately  and  then  mixed.  Deliquescent 
substances,  and  those  containing  fixed  oil  in 
large  proportion,  should  not  enter  into  the  com- 
position of  powders  intended  to  be  kept, — the 
former  because  they  render  the  preparation 
damp  and  liable  to  spoil,  the  latter  because  they 
are  apt  to  become  rancid  and  impart  an  un- 
pleasant odor  and  taste.  When  deliquescent 
substances  are  extemporaneously  prescribed, 
the  apothecary  should  enclose  them  before  de- 
livery in  waxed  paper  or  other  impervious 
covering;  and  the  same  remark  is  applicable  to 
volatile  powders,  as  ammonium  carbonate  and 
camphor.  The  lighter  powders  may  in  general 
be  administered  in  water  or  other  thin  liquid; 
the  heavier,  such  as  those  of  metallic  substances, 
require  a  more  consistent  vehicle,  as  syrup, 
molasses,  honey,  or  one  of  the  confections. 
Resinous  powders,  if  given  in  water,  require 
the  intervention  of  mucilage  or  sugar.  For 
many  powders  the  cachet  de  pain  affords  the 
best  method  of  administration.2 


1  With  regard  to  keeping  powders  In  well-stoppered 
bottles,  it  is  asserted  by  Herouard,  a  French  pharma- 
cist, that  this  plan,  Instead  of  preserving  some 
powders,  tends  to  their  more  speedy  and  certain 
change.  Whatever  pains  may  be  taken  in  drying 
drugs  previously  to  powdering  them,  most  of  them 
during  the  process  attract  moisture,  so  as  to  put 
themselves  in  this  respect  in  equilibrium  with  the 
surrounding  air ;  and,  if  enclosed  in  this  state  in  air- 
tight vessels,  they  are  exposed  to  injurious  influence 
from  their  own  absorbed  water,  which,  vaporized  in 
hot  weather,  is  in  the  colder  seasons  condensed  on 
the  inner  surface  of  the  vessel  and  determines  a 
movement  of  fermentation,  and  even  cryptogamlc 
growths  appear  in  some  instances.  The  best  method 
of  preservation,  the  author  thinks,  is  to  enclose  the 
powders  in  strong  paper  bags  of  a  blue  or  gray 
color,  so  as  to  exclude  the  light,  while  the  air  has 
exit  or  entrance  through  the  porous  walls.  What- 
ever may  be  our  theoretical  opinions  on  the  point, 
Herouard  asserts  the  fact,  as  the  result  of  observa- 
tion, that  powders  keep  best  in  this  way,  and  his 
statement  coincides  with  our  own  experience.  The 
powders  may  be  more  likely  to  cake  or  harden  Into 
aggregate  masses ;  but  this  disadvantage  is  easily 
counteracted  by  a  new  pulverization  when  required. 
(J.  P.  C,  Aout,  1862,  p.  98.)  From  these  state- 
ments the  inference  may  be  drawn  that,  where  pow- 
ders are  kept  in  air-tight  bottles,  they  should  be 
thoroughly  dried,  after  pulverization,  before  being 
enclosed,  and  many,  such  as  ergot,  rhubarb,  etc., 
should  be  kept  in  paper  boxes  or  cartons. 

1  Cachets. — These  very  useful  articles  are  wafers 
made  of  unleavened  bread  in  such  a  manner  that 
they  offer  a  concavity,  so  that  when  two  are  placed 
face  to  face  there  is  a  space  in  which  a  powder  may 
be  contained.  They  are  of  different  sizes  and 
capacities,  the  largest  readily  holding  as  much  as 
ten  grains  of  quinine.  In  filling  them,  one  wafer  la 
placed  upon  a  board,  and  the  requisite  amount  of 
medicine  is  put  in  it ;  then  a  second  wafer,  whose 
interior  margin  has  been  wetted,  is  laid  upon  the 
first  and  pressed  down  upon  it.  When  taken,  they 
should  be  dipped  in  water,  placed  immediately  upon 
a  teaspoon  containing  a  little  water,  and  swallowed 
with  a  gulp  of  fluid.  For  most  powders  of  dis- 
agreeable taste,  cachets  afford  the  best  method  of 
administration. 
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In  the  act  of  powdering,  the  whole  substance 
in  the  mortar  should  not  be  beaten  until  com- 
pletely pulverized,  as  the  portion  already  pow- 
dered interferes  with  the  action  of  the  pestle 
upon  the  remainder,  while  the  fmer  matter  is  apt 
to  be  dissipated,  so  that  there  is  a  loss  of  time 
and  of  material.  The  proper  plan  is  to  sift 
off  the  fine  powder  after  a  short  continuance 
of  the  process,  then  to  return  the  coarser  parts 
to  the  mortar,  and  to  repeat  several  times  this 
alternate  pulverization  and  sifting,  until  the 
process  is  completed.  Care  should  be  taken 
to  mix  thoroughly  the  several  portions  of  fine 
powder  thus  obtained. 

PULVIS  ACETANILIDI  COMPOSITUS. 
U.  S. 

COMPOUND  ACETANILIDE  POWDER 

(pul'vls    See-tan  i-li'di    eom-pos'j-tus) 

Poudre  d'Acetanllide  compose*.  Fr. ;  Zusammenge- 
tttztes  Antifebrlnpulver,  O. 

•  "Acetanilide.  tevtnty  grammes  [or  2  ounces 
av.,  20")  grain*] ;  Caffeine,  ten  grammes  [or  154 
grains];  Sodium  Bicarbonate,  mmmi 

[or  .'{(lit  grains],  to  make  om  hundred  grummet 
[or  .'{  ounces  :iv..  'I'M  grains].  EteduCfl  the  in- 
gredients separately  to  ■  Que  powder  and  mix 
them  thoroughly."  / 

This  Compound  powder  Mas  introduced  into 
the  l'.  S.  P.  (Mil  Rev.)    m  order  to  afford  a  con 

\eniciit  formula  for  administi  etanilide. 

Uses. — This  formula  represents  the  essential 
*oni|>osition    of    most    of   the    proprietary    head 

ache  powders,  and  is  useful  in  the  treatment  of 

migraine  and  neuralgia. 
Dote,  five  to  ten  grains  (0.32  to  0.65  (ha.). 

PULVIS  AMYQDAL/C  COMPOSITUS. 
Br. 

COMPOUND  POWDER  OF  ALMONDS 

(pQl'vis  a-mygMa-lae  com-pos'itus) 

Confectlo  Amygdalae ;  Conserva  Amygdalarum ; 
Confection  of  Almond;  Conserve  dAmandes.  Jr.; 
Mandelconserve,  O. 

"  Sweet  Almonds,  8  ounces  (Imperial)  or  200 
grammes;  Refined  Sugar,  in  powder,  4  ounces 
(Imp.)  or  100  grammes;  Gum  Acacia,  in  pow- 
der, 1  ounce  (Imp.)  or  25  grammes.  Steep 
the  Almonds  in  water  until  their  skins  can 
easily  be  removed;  when  thus  blanched,  dry 
them  as  far  as  possible  with  a  cloth,  and  then 
thoroughly  by  exposure  in  a  warm  place  for 
twenty-four  hours;  rub  them  lightly  in  a  mortar 
to  a  smooth  consistence;  mix  the  Gum  Acacia 
and  the  Sugar;  add  this  mixture,  gradually,  to 
the  bruised  Almonds ;  rub  the  whole  to  a  coarse 
powder."   Br. 

This  is  the  old  Almond  Confection  under  a 
new  name.  It  is  intended  to  afford  a  speedy 
method  of  preparing  the  almond  mixture,  which, 
when    made    immediately    from    the    almonds, 


requires  much  time,  and  which  cannot  be  kept 
ready  made.  But  from  its  liability  to  be  in- 
jured by  keeping,  it  was  omitted  from  the  U.  S. 
Pharm.,  which  directs  the  emulsion  of  almond 
to  be  made  immediately  from  the  ingredients. 
Off.  Prep. — Mistura  Amygdalae,  Br. 

PULVIS  ANTIMONIALIS.  Br. 

ANT1MON1AL  POWDER  [James's    Powder] 

(pul'vis  an-tj-mo-nl-a'lls) 

Pulvis  Antimonii  Compositus.  I'ulvis  Jacobl; 
I'oudre  antimonlale  de  James,  Fr.;  Jamessches  Antl- 
monpulver,  a. 

"Antimonious  Oxide,  1  ounce  (Imperial)  or 
26  grammes;  Calcium  Phosphate,  2  ounce* 
(Imp.)  or  50  grammes.     Mix."   Br. 

This  preparation  was  introduced  into  the  U. 
S.  Pharmacopoeia  1S90  as  a  substitute  for  the 
different  forms  of  antimonial  powder  formerly 
otlieial  with  the  British  Colleges,  because  of 
\i\ed  employment  at  that  time,  but  was 
not  admitted  to  the  U.  S.  P.  (8th  Rev.).  The 
and  the  British  preparations  are 

identical.     In    order    that    the    subject   may   be 

properly  understood,  it  will  be  necessary  to 
introduce1  a  notice  of  the  powder  as  formerly 
directed  to  be  prepared  by  the  London  and 
Dublin  Colleges;  the  process  of  the  Edinburgh 
College  was  so  similar  to  the  London  that  it 
does  not  require  special  consideration. 

Antimonial  Powder  of  the  London  College. 
"  Take  of  Tersulphste  of  Antimony,  powdered, 
a  pound;  Horn  shavings  two  pounds.  Mix,  and 
throw  them  into  a  red-hot  crucible,  and  stir  con- 
stantly until  vapor  ceases  to  rise.  Hub  the 
residue  to  powder,  and  put  it  into  a  crucible. 
Then  apply  heat,  and  raise  it  gradually  to  red- 
ness, end  keep  it  so  for  two  hours.  Hub  lh 
msining  powder  until  it  is  as  fine  as  possible." 
Lond. 

This  preparation  consists  mainly  of  calcium 
bone  phosphate,  or  calcined  bone,  mixed  with 
antimonous  acid,  and  is  intended  to  furnish 
a  substitute  for  the  celebrated  nostrum  of 
James,  an  English  physician  who  died  in  1776, 
and  after  whom  the  original  preparation  was 
called  James's  powder.  Pearson  of  London, 
found  the  genuine  powder,  on  analysis,  to 
consist  of  calcium  phosphate  and  oxidized  anti- 
mony, and,  guided  by  his  results,  devised  the 
formula  adopted  by  the  London  College.  By 
burning  the  materials  directed  by  the  College, 
the  sulphur  is  expelled  in  the  form  of  sul- 
phurous acid,  and  the  antimony  oxidized,  while 
the  horn,  which  is  of  the  nature  of  bone,  has 
its  animal  matter  converted  into  charcoal.  By 
the  subsequent  calcination  the  charcoal  is  dis- 
sipated, leaving  only  the  calcium  phosphate  of 
the  horn  mixed  with  the  antimony  oxide. 

The  antimonial  powder  made  by  this  formula 
is  a  tasteless,  inodorous,  gritty  powder,  of  a 
dull  white  color.  As  often  prepared,  it  is  in- 
soluble in  water,  but  usually  a  small  portion, 
consisting    of    antimonite    and    acid    calcium 
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phosphate,  dissolves  in  boiling  distilled  water. 
Its  composition  varies  exceedingly,  a  circum- 
stance which  forms  a  strong  objection  to  it  as 
a  medicine.  When  entirely  insoluble  in  boiling 
water,  it  probably  contains  nothing  but  anti- 
monous  acid  and  calcium  phosphate,  for  when 
its  soluble  constituents  are  absent  the  trioxide 
is  absent  also. 

The  only  essential  difference  between  the 
official  and  the  Dublin  powder  is  that  the 
ingredients  of  the  former  are  taken  already 
prepared  and  mixed  in  fixed  proportion,  while 
those  of  the  latter  result  simultaneously  from 
one  operation.  The  official  powder  is,  of  course, 
much  more  easily  prepared,  and  less  liable  to 
uncertainty  from  any  error  in  the  process.1 

Uses. — This  preparation  is  stated  to  be 
alterative,  diaphoretic,  purgative,  or  emetic,  ac- 
cording to  the  dose  in  which  it  is  given.  Until 
within  a  few  years  it  was  often  prescribed  in 
febrile  diseases,  with  a  view  to  its  diaphoretic 
effect.  According  to  A.  T.  Thomson,  it  is 
advantageously  given  in  acute  rheumatism,  eon- 
joined  with  camphor,  calomel,  and  opium,  and 
with  calomel  and  guaiac  in  several  cutaneous 
affections.  The  estimation  in  which  this  prep- 
aration is  held  varies  greatly;  but  it  is  gener- 
ally admitted  that,  as  formerly  prepared,  it  was 
very  uncertain  in  the  percentage  of  antimony 
trioxide,  and  consequently  in  its  activity;  it  was 
this  uncertainty  that  led  to  its  omission  from  the 
U.  S.  Pharm.  of  1830. 

The  antimonial  powder  at  present  official 
is  exempt  from  the  objection  of  irregularity  of 
composition.  Nevertheless,  as  it  depends  for 
its  greater  or  less  energy  on  the  presence  or  ab- 
sence in  the  alimentary  canal  of  an  acid  which 
may  form  a  salt  with  the  antimonial  oxide,  it 
cannot  always  be  relied  on  for  a  definite  effect, 
being  sometimes  mild,  and  sometimes  more 
active  than  might  be  desirable. 

Dose,  as  a  diaphoretic,  from  three  to  eight 
grains  (0.2  to  0.5  Gm.)  every  third  or  fourth 
hour,  given  in  the  form  of  pill.  In  larger 
doses  it  is  purgative  and  emetic.  Jonathan 
Osborne  has  found  the  trioxide,  given  sepa- 
rately in  three  grain  (0.2  Gm.)  doses,  evening 
and  night,  to  cause  in  some  cases  nausea  and 
vomiting,  in  others  mild  purgation.  (P.  J., 
1855,  p.  331.) 

PULVIS  AROMATICUS.  U.  S.    (Br.) 

AROMATIC  POWDER 

( pul'vis  ar-o-mat'i-cus ) 

Pulvis  Cinnamoml  Compositus.Br.  ;  Compound  Pow- 
der of  Cinnamon ;  Poudre  des  Epices.  P.  des  Aro- 
mates,  Poudre  aromatique,  Fr. ;  Aromatisches  Pulver, 
Gewiirzpulver,  O. 

* "  Saigon  Cinnamon,  in  No.  60  powder, 
thirty-five    grammes     [or    1    ounce    av.,     103 

1  Michael  Donovan  believes  that  none  of  the 
official  formulas  fairly  represent  James's  powder, 
and  gives  an  elaborate  history  of  this  celebrated  pro- 
prietary medicine,  and  a  method  for  its  preparation, 
in  P.  J..  18C9. 


grains] ;  Ginger,  in  No.  60  powder,  thirty-five 
grammes  [or  1  ounce  av.,  103  grains]  ;  Carda- 
mom, deprived  of  pericarps  and  crushed,  fifteen 
grammes  [or  231  grains] ;  Myristica,  in  No. 
20  powder,  fifteen  grammes  [or  231  grains],  to 
make  one  hundred  grammes  [or  3  ounces  av., 
231  grains].  Triturate  the  Cardamom  and  My- 
ristica with  a  portion  of  the  Saigon  Cinnamon, 
until  they  are  reduced  to  a  fine  powder;  then 
add  the  remainder  of  the  Saigon  Cinnamon  and 
the  Ginger,  and  rub  them  together  until  they 
are  thoroughly  mixed."  V.  S. 

"  Cinnamon  Bark,  in  powder,  1  ounce  (Impe- 
rial) or  25  grammes;  Cardamom  Seeds,  in 
powder,  1  ounce  (Imp.)  or  25  grammes;  Gin- 
ger, in  powder,  1  ounce  (Imp.)  or  25  grammes. 
Mix."   Br. 

The  Aromatic  Powder  of  the  U.  S.  P.  (8th 
Rev.)  does  not  differ  essentially  from  that  for- 
merly official.  The  British  and  American  pow- 
ders now  closely  resemble  each  other.  The 
present  British  formula  differs  from  that  of 
1864  in  the  substitution  of  ginger  for  nutmeg, 
cloves,  and  saffron,  and  especially  in  the  absence 
of  sugar,  which  in  the  latter  constituted  two- 
thirds  of  the  whole,  having  probably  been  added 
in  order  that,  by  the  addition  of  a  little  water 
to  the  powder,  a  confection  might  be  quickly 
made,  thus  enabling  the  dispensing  of  a  fresh 
preparation.  It  is  obvious  that  this  end  may  be 
as  effectually  attained  by  the  addition  of  a  little 
syrup  to  the  present  powder.1  The  cardamom 
seeds  should  always  be  deprived  of  their 
pericarps  before  being  weighed,  and  the  pow- 
der, when  prepared,  should  be  kept  in  well- 
stoppered  bottles.  The  aromatic  powder  is 
stimulant  and  carminative,  and  the  U.  S.  prep- 
aration may  be  given  in  the  dose  of  from  ten 
to  thirty  grains  (0.65  to  2.0  Gm.),  in  cases  of 
enfeebled  digestion  with  flatulence;  but  it  is 
chiefly  used  as  a  corrigent  and  adjuvant  of 
other  medicines.  A  mixture  of  aromatic  pow- 
ders in  the  form  of  a  cataplasm  is  much  used 
as  a  mild  rubefacient,  especially  in  nausea  and 
vomiting,  being  applied  over  the  epigastrium. 
Such  mixtures  are  commonly  called  spice  plas- 
ters. The  following  is  a  good  formula.  Take 
of  ginger,  cloves,  cinnamon,  and  black  pepper, 
each,  in  powder,  an  ounce;  tincture  of  ginger 
half  a  fluidounee;  honey  a  sufficient  quantity. 
Mix  the  powders,  and  then  add  the  tincture 
and  honey,  so  as  to  form  a  stiff  cataplasm;  or 
the  mixed  powder  may  be  distributed  in  a  thin 
flannel  bag,  quilted  in  position,  and  the  whole 
wet  with  bathing  whisky  when  applied  and 
covered  with  oiled  silk. 

Dose,  ten  to  thirty  grains  (0.65  to  2.0  Gm.). 


1  Aromatic  Sugar. — Win.  L.  Turner  proposed  a 
mode  of  obtaining  the  effects  of  the  aromatic  pow- 
der in  certain  cases  where  the  use  of  the  powder 
itself  would  be  inconvenient.  He  prepared  an  aro- 
matic sugar  by  submitting  eight  ounces  of  the  freshly 
prepared  powder  to  percolation  with  stronger  alcohol 
to  exhaustion,  pouring  the  percolate  over  eight 
ounces  of  sugar,  and  evaporating  at  a  low  heat.  The 
sugar  thus  prepared  may  be  added  to  mixtures,  solu- 
tions, etc.,  requiring  aromatic  addition.  (A.  J.  P., 
1869,  p.  118.) 
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Off.  Prep. — Fluidextraetum  Aromaticum,  U. 
S.;  Pilulse  Aloes  et  Ferri,  U.  S.  (Br.);  Pilulae 
Aloes  et  Myrrhae,  £7.  S.;  Pilula  Cambogiaa  Com- 
posita,  Br. 

PULVIS  CATECHU  COMPOSITUS.  Br. 

COMPOUND  POWDER  OF  CATECHU 

(pul'vis  cat'e-phu  com-pSs'i-tus ) 

Poudre  de  Cashcuttle  composSe,  Fr. ;  Zusammenge- 
■etztes  Katechupulver,  O. 

"Catechu,  in  powder,  4  ounces  (Imperial) 
or  100  grammes ;  Kino,  in  powder,  2  ounces 
(Imp.)  or  50  grammes;  Krameria  Root,  in 
powder,  2  ounces  (Imp.)  or  50  grammes;  Cin- 
namon Bark,  in  powder,  1  ounce  (Imp.)  or  25 
grammes;  Nutmeg,  in  powder,  1  ounce  (Imp.) 
or  25  grammes.     Mix."    Br. 

The  dose  of  this  agreeable  preparation  is 
from  fifteen  to  thirty  grains  (1  to  2  Gm.). 

PULVIS  CRET/E  AROMATICUS.  Br. 

AROMATIC  POWDER  OF  CHALK 

(pul'vis  cre'tae  fir-o-mat'j-cus) 

Confectlo  Aromatlra.  Land. ;  Poudre  de  Crale  «ro- 
matlque,  Fr. ;  Gewilrztes   Kreidepulver,   O. 

"Cinnamon  Bark,  in  powder,  4  ounces  (Im- 
perial) or  80  grammes;  Nutmeg,  io  powdar,  3 

ounces  (Imp.)  or  60  grammes;  Cloves,  in  pow- 
der, 1$  ounces  (Imp.)  or  30  grammes;  Car- 
damom Seeds,  in  powder,  1  ounce  (Imp.)  or  20 
grammes;  Refined  Sugar,  in  powder,  25  ounces 
(Imp.)  or  500  grammes;  Prepared  Chalk,  11 
ounces  (Imp.)  or  220  grammes.    Mix."  Br. 

This  is  the  former  "Aromatic  Powder "  of 
the  Br.  Pharmacopoeia,  with  the  addition  of 
chalk  and  elision  of  saffron.  It  is  a  warm 
stimulant  and  astringent,  as  well  as  antacid,  and 
is  well  calculated  for  diarrhoea  connected  with 
acidity  and  without  inflammation.  In  such  a 
combination,  however,  the  due  proportion  and 
even  the  choice  of  the  ingredients  vary  so  much 
with  the  symptoms  that  they  might  well  be  left 
to  extemporaneous  prescription. 

Dose,  from  thirty  to  sixty  grains  (2.0  to  3.9 
Gm.),  in  mucilage  or  sweetened  water,  fre- 
quently repeated. 

Off.  Prep. — Pulvis  Cretae  Aromaticus  cum 
Opio,  Br. 

PULVIS  CRET/4E  AROMATICUS  CUM 
OPIO.  Br. 

AROMATIC  POWDER  OF  CHALK  WITH  OPIUM 

(pul'vis  cre'tae  ar-o-mat'j-cus  cum  6'pl-o) 

Poudre  de  Craie  Opiaeee,  Fr. ;  Kreidepulver  mit 
Opium,    G. 

"Aromatic  Powder  of  Chalk,  9|  ounces 
(Imperial)  or  39  grammes;  Opium,  in  powder, 
I  ounce  (Imp.)  or  1  gramme.  Mix.  This 
Powder  contains  2J  per  cent,  of  Opium."    Br. 


The  addition  of  the  opium  greatly  increases 
the  efficacy  of  the  compound  powder  of  chalk 
in  diarrhoea,  and  its  equal  diffusion  through 
the  powder  presents  this  advantage,  that  it 
may  be  conveniently  given  in  minute  doses 
applicable  to  infantile  cases.  Forty  grains  of 
the  powder  contain  a  grain  of  opium.  In  the 
diarrhoea  of  adults  ten  to  twenty  grains  (0.65  to 
1.3  Gm.)  may  be  given  for  a  dose,  and  repeated 
several  times  a  day,  or  after  each  evacuation. 

PULVIS  CRET/E  COMPOSITUS.  U.  S. 

COMPOUND  CHALK  POWDER 

(pul'vis  cre'tae  com-p5s'l-tus ) 

Poudre  de  Crale  composee,  Fr.;  Kreidepulver  mlt 
Gumml,  O. 

• "  Prepared  Chalk,  thirty  grammes  [or  1 
ounce  av.,  2")  grains] ;  Acacia,  in  fine  powder, 
twenty  grammes  [or  309  grains] ;  Sugar,  in 
fine  powder,  fifty  grammes  [or  1  ounce  av.,  334 
grains],  to  make  one  hundred  grammes  [or  3 
ounces  av.,  231  grains].     Mix  intimately."  U.  S. 

This  official  powder  was  introduced  into  the 
V.  EL  P.  1890,  for  the  purpose  of  having  on 
hand,  in  a  convenient  form,  the  dry  powders 
necessary  to  make  chalk  mixture.  (See  Mistura 
Cretcr.) 

This  powder  will  be  found,  however,  a  very 
convenient  basis  for  administering  chalk  in 
powder,  and  it  will  be  easy  to  direct  the  addi- 
tion of  morphine,  kino,  pepsin,  bismuth  sub- 
nitrate,  or  any  other  suitable  agent. 

DO90,  one- half  to  two  draclmis  (  2.0  to  7.7  (Jin.). 

Off.  Prep.— Mistura  Creta;,   U.  8. 

PULVIS  EFFERVESCENS   COM- 
POSITUS. U.  S.  (Br.) 

COMPOUND  EFFERVESCINO  POWDER  [Seldlltz 
Powder] 

(pul'vis  if-fer-vfcs'oena   com-pos'i-tus ) 

Pulvis  Sodae  TartaraUe  Effervescens,  Iir.  ;  Efferves- 
cent Tartarated  Soda  Powder  ;  Pulveres  Efferveacentes 
Aperlentea,  U.  8.  1870 ;  Seldlltz  Powders ;  Poudre 
Gazogene  laxative,  Fr.  Cod. ;  Poudre  gazifere  purga- 
tive, Poudre  de  Sedlitz,  Fr. ;  PulvlB  aerophorua 
laxans,  P.  O. ;  Pulvis  aerophorua  Seldlltzensls, 
Abfilhrendea  Brausepulver,  Seldlltzpulver,  O. ;  Polvo 
gasifero  laxante,  Sp. 

* "  Sodium  Bicarbonate,  dried  and  in  fine 
powder,  thirty-one  grammes  [or  1  ounce  av., 
41  grains] ;  Potassium  and  Sodium  Tartrate, 
dried  and  in  fine  powder,  ninety-three  grammes 
[or  3  ounces  av.,  123  grains] ;  Tartaric  Acid, 
dried  and  in  fine  powder,  twenty-seven  gram- 
mes [or  417  grains].  Mix  the  Sodium  Bicar- 
bonate intimately  with  the  Potassium  and 
Sodium  Tartrate,  divide  the  mixture  into  twelve 
equal  parts,  and  wrap  each  part  in  a  separate 
blue  paper.  Then  divide  the  Tartaric  Acid 
into  twelve  equal  parts,  and  wrap  each  part 
in  a  separate  white  paper.  Keep  the  powders 
in  well-closed  containers,  in  a  dry  place."  U.  S. 

"  Sodium  Potassium  Tartrate,  in  dry  powder, 
120  grains  or  7.77  grammes;   Sodium   Bicar- 
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bonate,  in  dry  powder,  40  grains  or  2.59  gram- 
mes. Mix.  Wrap  in  blue  paper.  Tartaric 
Acid,  in  dry  powder,  38  grains  or  2.46  grammes. 
Wrap  in  white  paper.  Dose,  for  a  draught. — 
The  alkaline  powder  (in  blue  paper)  dissolved 
in  nearly  half  a  pint  of  cold  or  warm  water, 
and  the  acid  powder  (in  white  paper)  then 
added."   Br. 

The  British  Pharmacopoeia,  under  the  name 
of  Pulvis  Sodce  TartaratcB  Effervescem,  intro- 
duced in  the  1885  revision  those  well  known 
powders,  which  are  universally  called  Seid- 
litz powders.  Though  named  from  the  saline 
springs  of  Seidlitz,  in  Bohemia,  Seidlitz  pow- 
ders do  not  correspond  in  composition  with 
those  famous  waters.  Of  each  pair  of  powders, 
one,  much  the  smaller  of  the  two,  contains 
about  thirty-five  grains  (2.25  Gm.)  of  tartaric 
acid,  the  other  about  forty  grains  (2.59  Gm.) 
of  sodium  bicarbonate  mixed  with  about  two 
drachms  (7.7  Gm.)  of  Rochelle  salt.  The  acid 
powder  is  usually  put  into  a  white  paper, 
the  alkaline  into  a  blue  paper,  which  latter 
should  not  be  colored  by  aniline;  a  number 
of  them  are  enclosed  in  a  paper  or  tin  box. 
They  should  not  be  kept  in  a  damp  place,  as 
the  tartaric  acid  is  liable  to  be  dissolved  by 
the  moisture  and  absorbed  into  the  sub- 
stance of  the  paper,  thus  altering  the  due 
proportion  of  the  ingredients.  We  have 
known  the  whole  of  the  contents  of  the 
white  paper  thus  to  disappear  in  the  course 
of  two  or  three  years.  The  Rochelle  salt  is 
the  ingredient  upon  which  the  aperient  prop- 
erty mainly  depends.  In  their  administration, 
each  powder  is  dissolved  separately,  the  smaller 
in  a  fluidounce  or  more  of  water,  the  larger 
in  twice  or  three  times  the  quantity,  and  the 
two  solutions  are  mixed  gradually.  A  reaction 
takes  place  between  the  tartaric  acid  and  the 
sodium  bicarbonate,  by  which  sodium  tartrate 
is  produced,  adding  somewhat  to  the  laxative 
property  of  the  draught,  and  carbon  dioxide 
escapes,  causing  a  brisk  effervescence.  The 
acid  is  in  slight  excess,  and  thus  causes  an 
agreeable  acidity  in  the  solution.  These 
powders  are  refrigerant  and  aperient,  and 
generally  very  acceptable  to  the  stomach  in 
consequence  of  the  carbon  dioxide  eliminated. 
They  are  especially  adapted  to  febrile  cases  with 
a  somewhat  irritable  stomach.  One  pair  of  them 
will  generally  operate  slightly,  but,  if  required, 
two  may  be  given  at  once,  or  the  dose  may  be 
repeated  every  three  or  four  hours  until  the 
desired  effect  is  produced.  The  flavor  may 
sometimes  be  advantageously  improved  by  add- 
ing syrup  of  ginger,  orange  peel,  or  lemon  to 
one  of  the  solutions  before  admixture,  and 
most  persons  prefer  to  dissolve  the  salts  in 
very  cold  water,  the  saline  taste  being  thereby 
greatly  diminished.  A  lowering  of  the  tem- 
perature always  takes  place,  due  to  the  solu- 
tion of  the  salts.1 

Dose,  one  set  of  two  powders. 

1  Pulvcres  Effervesccntes.  V.  S.  1870.  Effervescing 
Powders.     Soda  Powders.     Pulvis  Aerophorus  Angli- 
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PULVIS  ELATERINI  COMPOSITUS. 
Br. 

COMPOUND  POWDER  OF  ELATERIN 

(pul'vis  e-lat-e-ri'nl  com-pos'i-tus ) 

"  Elaterin,  5  grains  or  1  gramme ;  Milk  Sugar, 
195  grains  or  39  grammes.  Triturate  in  a  mor- 
tar until  a  fine  powder  is  produced."  Br. 

This  official  powder  of  the  British  Pharmaco- 
poeia is  identical  with  the  trituration  of  elaterin 
of  the  United  States  Pharmacopoeia,  except  that 
it  is  of  but  one-fourth  its  strength. 

The  dose  is  given  in  the  British  Pharmacopoeia 
as  from  one  to  four  grains  (0.065  to  0.26  Gm.). 

PULVIS  GLYCYRRHIZ/E  COMPOSITUS. 
U.  S.,  Br. 

COMPOUND  POWDER, OF  GLYCYRRHIZA  [Compound 
Licorice  Powder] 

(pul'vis  glyc  yr-rhl'zae  com-pos'i-tus) 

Poudre  de  Reglisse  composee,  Poudre  pectorale, 
Fr.;  Pulvis  Liquiritise  Compositus,  P.  O.;  Brustpul- 
ver,  Pulvis  Pectoralis  Kurellifi,  O. 

*  "  Senna,  in  No.  80  powder,  one  hundred  and 
eighty  grammes  [or  6  ounces  av.,  153  grains]  ; 
Glycyrrhiza,  in  No.  80  powder,  two  hundred  and 
thirty-six  grammes  [or  8  ounces  av.,  142 
grains] ;  Washed  Sulphur,  eighty  grammes  [or 
2  ounces  av.,  360  grains] ;  Oil  of  Fennel,  four 
grammes  [or  62  grains] ;  Sugar,  in  fine  powder, 
five  hundred  grammes  [or  17  ounces  av.,  279 
grains],  to  make  one  thousand  grammes  [or  35 
ounces  av.,  120  grains] .  Mix  the  Oil  of  Fennel 
thoroughly  with  about  one-half  of  the  Sugar, 
then  add  the  remainder  of  the  Sugar  and  the 
other  ingredients,  and  mix  thoroughly.  Finally, 
pass  the  powder  through  a  No.  80  sieve,  pul- 
verize the  residue  if  any  should  be  left  on  the 
sieve,  add  to  the  sifted  powder,  and  mix  thor- 
oughly.    Keep  it  in  well-closed  vessels."   U.  S. 

"  Senna,  in  fine  powder,  2  ounces  (Imperial) 
or  50  grammes ;  Liquorice  Root,  in  fine  powder, 
2  ounces  (Imp.)  or  50  grammes;  Fennel  Fruit, 
in  fine  powder,  1  ounce  (Imp.)  or  25  grammes; 

cus,  P.  G.;  Poudre  gaseuse,  P.  aerophore,  P.  de  Seltz, 
Fr.;  Brausepulver,  O.^-"  Take  of  Bicarbonate  of 
Sodium,  in  fine  powder,  three  hundred  and  sixty 
grains;  Tartaric  Acid,  in  fine  powder,  three  hundred 
grains.  Divide  each  of  the  powders  into  twelve  equal 
parts,  and  keep  the  parts,  severally,  of  the  Bicar- 
bonate and  of  the  Acid  in  separate  papers  of  different 
colors."  U.  S.  1870.  Soda  Powders  consist,  sev- 
erally, of  twenty-£ve  grains  (1.5G5  Gm.)  of  the 
acid  in  one  paper,  and  thirty  (1.95  Gm.)  of  the 
bicarbonate  in  the  other.  They  are  administered  in 
solution.  An  acid  and  an  alkaline  powder  may  be  dis- 
solved in  separate  portions  of  water  and  then  mixed ; 
or  they  may  be  thrown  together,  or  successively, 
into  the  same  portion  of  water.  The  whole  draught 
should  be  half  a  pint  or  somewhat  less.  It  may 
be  rendered  more  agreeable  by  adding  two  or  three 
fluldrachms  (7.5  to  11.25  Cc.)  of  syrup  of  ginger  or 
orange  peel  to  the  water,  before  dissolving  the  pow- 
ders. The  rationale  is  simple.  The  tartaric  acid 
seizes  the  alkali  of  the  bicarbonate,  forming  a  sodium 
tartrate,  while  the  carbon  dioxide  escapes  with 
effervescence.  The  effervescing  powders  are  refriger- 
ant and  slightly  laxative,  and  afford  an  agreeable 
and  refreshing  drink,  suitable  to  febrile  complaints, 
and  generally  very  acceptable  to  the  stomach. 
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Sublimed  Sulphur,  1  ounce  (Imp.)  or  25  gram- 
mes; Refined  Sugar,  in  powder,  6  ounces  (Imp.) 
or  150  grammes.    Mix."    Br. 

This  official  preparation,  which  was  introduced 
into  the  U.  S.  P.  1880,  was  identical  with  that 
of  the  German  Pharmacopoeia,  and  in  the  1885 
revision  of  the  British  Pharmacopoeia  the  prepa- 
ration was  made  nearly  to  correspond,  being 
slightly  deficient  in  senna.  The  U.  S.  P.  1890 
replaced  the  powdered  fennel  with  oil  of  fen- 
nel, increasing  the  proportion  of  powdered 
licorice  correspondingly, — which  is  an  improve- 
ment, as  powdered  fennel  is  variable  in  quality; 
great  care  should  be  used,  however,  to  employ 
only  fresh  oil  of  fennel.  The  object  of  the  oil 
of  fennel  is  patent,  but  the  advantage  to  be 
gained  by  the  use  of  washed  sulphur  in  the  pro- 
portion of  only  8  per  cent,  must  be  purely 
imaginary.  In  our  opinion,  an  improvement 
would  be  the  substitution  of  two  grammes  each 
of  powdered  cinnamon  and  cloves  for  four 
grammes  of  the  sugar,  to  correct  the  griping 
effect  which  is  frequently  produced. 

Dose,  thirty  to  sixty  grains  (2.0  to  3.9  Gm.), 
used  as  an  agreeable  laxative. 

PULVIS  IPECACUANH/E  ET  OPII. 

U.  S.  (Br.) 

POWDER  OF  IPECAC  AND  OPIUM  [Compound  Powder 
of  Ipecac,  Dover'*  Powder] 

(pul'vis  Ip-e-cao-iVfin'h*  et  6'pI-I) 

Pulvis  Ipecacuanha?  Compositus.  Br  ,  T'  §.  1*70; 
Compound  Powder  of  Ipecacuanha;  Poudre  d' Ipecac- 
nanba  Opiacee,  Fr.  Cod.;  l'oudrr  de  Dover,  Fr.  ; 
Pulvis  Ipecacuanha?  Opiatus,  P.  G.  ,  DoverRchr*  F'ul 
ver,  Q.;  Polvere  dl  oppio  e  dl  lpecacuana.  Polvere  del 
Dower,  It. ;  Polvo  de  lpecacuana  oplado,  Polvo  de 
Dower,   Sp. 

*  "  Ipecac,  in  No.  60  powder,  ten  grammes 
[or  154  grains] ;  Powdered  Opium,  ten  gram- 
mes [or  154  grains] ;  Sugar  of  Milk,  in  No.  30 
powder,  eighty  grammes  [or  2  ounces  av.,  360 
grains],  to  make  one  hundred  grammes  [or  3 
ounces  av.,  231  grains].  Triturate  them  to- 
gether thoroughly  and  reduce  to  a  very  fine 
powder."   U.  S. 

"Ipecacuanha  Root,  in  powder,  $  ounce  (Im- 
perial) or  10  grammes;  Opium,  in  powder,  £ 
ounce  (Imp.)  or  10  grammes;  Potassium  Sul- 
phate, in  powder,  4  ounces  (Imp.)  or  80  gram- 
mes. Mix."  Br.  This  powder  contains  10  per 
cent,  of  powdered  Opium. 

The  substitution  of  powdered  sugar  of  milk 
for  potassium  sulphate  in  crj^als  as  formerly 
used  cannot  be  said  to  have  improved  this  well- 
known  powder,  except  in  making  it  more  agree- 
able to  the  taste.  The  U.  S.  process  should 
have  directed  the  powder  to  be  sifted,  in  order 
to  secure  a  thorough  blending  of  the  ingredients ; 
the  sifting  should  on  no  account  be  omitted  by 
the  operator.  The  potassium  sulphate  or  the 
crystalline  sugar  of  milk  serves  to  promote  that 
minute  division  and  consequent  thorough  inter- 
mixture of  the  opium  and  ipecacuanha  upon 
which  the  peculiar  virtues  of  the  compound  de- 


pend, the  potassium  sulphate  being  preferable 
on  account  of  the  greater  hardness  of  its  par- 
ticles. They  also  serve  to  dilute  the  active  in- 
gredients, and  thus  allow  of  their  division  into 
minute  doses  adapted  to  the  complaints  of  chil- 
dren. This  composition,  though  called  Dover's 
Powder,  does  not  precisely  correspond  with  that 
originally  recommended  by  Dover,  which  was 
prepared  as  follows:  Four  ounces  of  potassium 
nitrate  and  the  same  quantity  of  potassium  sul- 
phate were  mixed  in  a  red  hot  crucible,  and 
afterwards  very  finely  powdered;  one  ounce  of 
opium,  sliced,  was  then  added,  and  ground  to 
powder  with  the  saline  mixture ;  lastly,  an  ounce 
of  ipecac  and  an  ounce  of  licorice  root,  in 
powder,  were  mixed  with  the  other  ingredients. 
This  process  was  adopted  in  a  former  French 
Codex,  and  has  been  retained  with  little  change 
in  the  present.  For  a  method  of  valuing 
Dover's  Powder,  by  A.  B.  Prescott,  see  A.  J.  P., 
Dec.  1878. 

This  powder  is  an  admirable  anodyne  dia- 
phoretic, applicable  to  all  cases,  not  attended 
with  much  fever,  cerebral  disease,  or  sick  stom- 
ach, in  which  there  is  an  indication  for  dia- 
phoresis, especially  in  painful  affections,  or  in 
those  connected  with  unhealthy  discharges.  It 
is  admirably  adapted  to  the  phlegmasia:,  par- 
ticularly rheumatism  and  pneumonia,  dysentery, 
dinrrhara,  etc.,  when  not  contra-indicated  by  ex- 
isting symptoms.  In  bowel  affections,  and  when- 
ever the  hepatic  secretion  is  deranged,  it  is 
frequently  combined  with  small  doses  of  calo- 
mel. Ten  grains  of  the  powder  contain  one 
grain  of  opium. 

Do$e,  from  five  to  fifteen  grains  (0.32  to  1.0 
Gm.),  given  diffused  in  water,  or  mixed  with 
syrup,  or  in  the  form  of  bolus,  and  repeated  at 
intervals  of  four,  six,  or  eight  hours,  when  it 
is  desirable  to  maintain  a  continued  diaphoresis. 
Its  action  may  be  promoted  by  warm  drinks, 
such  as  lemonade  or  balm  tea. 

Off.  Prep. — Pilula  Ipecacuanha;  cum  Scilla, 
Br. 

PULVIS  JALAP/E   COMPOSITUS. 
U.  S.,  Br. 

COMPOUND  POWDER  OF  JALAP  [Pulvis  Purgans} 

(pul'vis  ja-la'pae  com-pos'j-tus) 

Pulvis  Purgans,  Pulvis  Jalapae  Tartratus,  Pulvis 
Cathartlcus  ;  Poudre  de  Jalap  composee,  Fr. ;  Jalapen- 
pulver  mit  Welnsteln,   O. 

*  "  Jalap,  in  No.  60  powder,  thirty-five  gram- 
mes [or  1  ounce  av.,  103  grains] ;  Potassium 
Bitartrate,  in  fine  powder,  sixty-five  grammes 
[or  2  ounces  av.,  128  grains],  to  make  one  hun- 
dred grammes  [or  3  ounces  av.,  231  grains]. 
Rub  them  together  until  they  are  thoroughly 
mixed."    U.  S. 

"  Jalap,  in  powder,  5  ounces  (Imperial)  or 
100  grammes ;  Acid  Potassium  Tartrate,  in  pow- 
der, 9  ounces  (Imp.)  or  180  grammes;  Ginger, 
in  powder,  1  ounce  ( Imp. )  or  20  grammes.  Mix." 
Br. 
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The  rubbing  of  the  bitartrate  with  the  jalap 
is  thought  to  favor  its  more  minute  division, 
while  it  increases  its  hydragogue  effect.  A  com- 
bination of  these  two  ingredients,  though  with 
a  larger  proportion  of  cream  of  tartar  (see 
Jalapa),  forms  a  good  cathartic  in  dropsy,  and 
in  scrofulous  diseases  of  the  joints  and  glands. 

Dose,  of  the  powder,  from  thirty  grains  to 
a  drachm  (2.0  to  3.9  Gm.). 

PULVIS  KINO  COMPOSITUS.  Br. 

COMPOUND  POWDER  OF  KINO 

(pul'vis  ki'no  CQm-pos'j-tus) 

Pulvls  Kino  cum  Oplo,  Br.  1864  ;  Powder  of  Kino 
and  Opium  ;  Poudre  de  Kino  Oplacge,  Fr. ;  Klnopul ver 
mlt  Opium,  Q. 

"Kino,  in  powder,  3J  ounces  (Imperial)  or 
75  grammes;  Opium,  in  powder,  £  ounce  (Imp.) 
or  5  grammes;  Cinnamon  Bark,  in  powder,  1 
ounce  (Imp.)  or  20  grammes.  Mix.  This  Pow- 
der contains  5  per  cent,  of  Opium."  Br. 

This  is  an  anodyne  astringent  powder,  useful 
in  some  forms  of  diarrhoea,  but  of  which  the 
composition  would  be  better  left  to  extempo- 
raneous prescription,  as  the  proportion  of  the 
ingredients  should  vary  with  the  circumstances. 
Twenty  grains  contain  one  grain  of  opium. 

Dose,  from  five  to  twenty  grains  (0.32  to 
1.3  Gm.). 

PULVIS  MORPHIN/E  COMPOSITUS. 
U.S. 

COMPOUND  POWDER  OF  MORPHINE 
[Tully's  Powder] 

(pul'vis  mor-phi'nae  com-pos'j-tus) 

Pulvls  Camphorae  Compositus  Tully ;  Poudre  de 
Tully,  Fr.;  Tullysches  Pulver,  O. 

* "  Morphine  Sulphate,  one  and  one-half 
grammes  [or  23.4  grains] ;  Camphor,  thirty-two 
grammes  [or  1  ounce  av.,  56  grains] ;  Glycyr- 
rhiza,  in  No.  80  powder,  thirty-three  grammes 
[or  1  ounce  av.,  72  grains] ;  Precipitated 
Calcium  Carbonate,  thirty-three  and  one-half 
grammes  [or  1  ounce  av.,  79.6  grains]  ;  Alco- 
hol, a  sufficient  quantity,  to  make  one  hundred 
grammes  [or  3  ounces  av.,  231  grains].  Rub 
the  Morphine  Sulphate  with  the  Precipitated 
Calcium  Carbonate,  added  in  portions  of  about 
five  grammes  each,  until  it  is  thoroughly  mixed, 
then  rub  the  Camphor  with  a  little  Alcohol  until 
it  is  reduced  to  a  powder,  and  mix  intimately 
with  the  Glycyrrhiza  and  the  other  powders. 
Finally,  pass  the  powder  through  a  No.  40 
sieve,  pulverize  the  residue  if  any  should  be 
left  on  the  sieve,  add  to  the  sifted  powder,  and 
mix  thoroughly.  Transfer  it  to  well-stoppered 
bottles."    U.  S. 

This  official  compound  powder  originated  with 
Wm.  Tully  of  New  Haven,  Conn.,  who  devised 
it  as  a  substitute  for  Dover's  Powder.    It  is 


very  necessary  to  comply  strictly  with  the  direc- 
tions of  Tully  in  its  preparation,  i.e.,  to  mix  the 
ingredients  thoroughly  and  then  sift  the  pow- 
der, and  this  last  direction  is  included  in  the  offi- 
cial formula  (8th  Rev.).  The  diaphoretic  action 
depends  largely  upon  the  intimate  admixture  of 
the  ingredients.  There  is  the  one-sixty-seventh 
of  a  grain  of  morphine  sulphate  in  one  grain 
of  the  powder. 

Dose,  ten  grains  (0.65  Gm.),  containing  about 
one-sixth  of  a  grain  (0.01  Gm.)  of  morphine 
sulphate. 

PULVIS  OPII  COMPOSITUS.  Br. 

COMPOUND  POWDER  OF  OPIUM 

(pul'vis  6'pi-I  com-pos'j-tus) 

Poudre  d'OpIum  composee,  Fr. ;  Zusammengesetztes 
Opiumpulver,   O. 

u  Opium,  in  powder,  1£  ounces  (Imperial)  or 
30  grammes ;  Black  Pepper,  in  powder,  2  ounces 
(Imp.)  or  40  grammes;  Ginger,  in  powder,  5 
ounces  (Imp.)  or  100  grammes;  Caraway  Fruit, 
in  powder,  6  ounces  (Imp.)  or  120  grammes; 
Tragacanth,  in  powder,  \  ounce  (Imp.)  or  10 
grammes.  Mix.  This  Powder  contains  10  per 
cent,  of  Opium."  Br. 

This  seems  to  have  been  introduced  in  order 
to  have  at  hand  all  the  dry  ingredients  of  the 
Confection  of  Opium.  (See  Confectio  Opii.) 
Ten  grains  (0.65  Gm.)  of  the  powder  contain 
one  grain  (0.065  Gm.)  of  opium. 

PULVIS  RHEI  COMPOSITUS.  U.  S.,  Br. 

COMPOUND  POWDER  OF  RHUBARB 

(pul'vis  rhe'I  com-p6s'i-tus) 

Magnesia  and  Rhubarb,  Gregory's  Powder ;  Poudre 
de  Rhubarbe  composed,  Fr.;  Pulvis  Magnesia?  cum 
Rheo,  P.  G. ;  Klnderpulver,  Pulvls  Infantum,  s.  P. 
Antacldus,  O. 

*"  Rhubarb,  in  No.  60  powder,  twenty-five 
grammes  [or  386  grains]  ;  Magnesium  Oxide, 
sixty-five  grammes  [or  2  ounces  av.,  128  grains] ; 
Ginger,  in  No.  60  powder,  ten  grammes  [or  154 
grains],  to  make  one  hundred  grammes  [or  3 
ounces  av.,  231  grains].  Rub  the  Rhubarb  and 
Ginger  together,  and  finally  the  Magnesium 
Oxide,  gradually  added,  until  they  are  thor- 
oughly mixed."    U.  S. 

"Rhubarb  Root,  in  powder.  2  ounces  (Im- 
perial) or  50  grammes;  Light  Magnesia,  6  ounces 
(Imp.)  or  150  grammes;  Ginger,  in  powder, 
1  ounce  (Imp.)  or  25  grammes.  Mix.  If  a  less 
bulky  powder  be  desired,  Heavy  Magnesia  may 
be  employed."  Br. 

This  is  a  good  laxative  antacid,  well  adapted 
to  bowel  complaints,  especially  in  children. 

Dose,  for  an  adult,  from  one-half  to  one 
drachm  (2.0  to  3.9  Gm.) ;  for  a  child  two  or 
three  years  old,  from  five  to  ten  grains  (0.32 
to  0.65  Gm.). 


( 


1028 


Pulvis  Scammonii  Compositus. — Pyrethrum. 


PART  I. 


PULVIS  SCAMMONII  COMPOSITUS.  Br. 

COMPOUND  POWDER  OF  SCAMMONY 

(pul'vis  scam-mo'ni-i  C'Qm-pGs'j-tus ) 

"Scammony  Resin,  in  powder,  4  ounces  (Im- 
perial) or  100  grammes;  Jalap,  in  powder,  3 
ounces  (Imp.)  or  75  grammes;  Ginger,  in  pow- 
der, 1  ounce  (Imp.)  or  25  grammes.    Mix."  Br. 

This  does  not  appear  to  us  a  very  eligible 
preparation. 

Dose,  from  ten  to  twentv  grains  (0.6.3  to  1.3 
Gm.). 

PULVIS  TRAQACANTH/E  COMPOSITUS. 
Br. 

COMPOUND  POWDER  OF  TRAGACANTH 

(pul'vis  trig-a-eta'tha  Dom-pOst-Ms) 

"Tragacanth,  in  powder,  1  ounce  (Imperial) 
or  25 grammes;  Gram  Acacia,  in  powder,  1  oumoe 
(Imj).)  or  25  grammes;  Starch,  in  powder,  1 
ounce  (Imp.)  «>r  25  grammes;  Refined  Sugar, 
in  powder,  .'{  ounces  (Imp.)  or  73  gran 
Mix."    Br. 

This  is  applicable  to  the  general  purposes  of 
the  demulcents,  but  is  chiefly  employed  in  Great 
Britain  as  a  vehicle  for  heavy  insoluble  powders. 

Dose,  one-half  to  one  drachm  (2.0  to  3.9 
Gm.). 

PYRETHRUM.  U.  S.  (Br.) 

PYRETHRUM   [Pellitory] 

I  |.\  -rt-'t  In  uiii  i 

"The  root  of  Anacyclua  Pyrethrum  (Linn6) 
De  Candolle  (Pam.  Composita  \»  r.  s.  "The 
dried  root  of  Anacyclus  Pyrethrum,  DC."  Br. 

Pyrethrl  Radix,  Br. ;  Uadix    I'yrcthrl   Roman!:    I'.l 
lltory  Boot;   Spanish  Chamomile,  Longwort,   Pellitory 

of  Spain  ;  I'yn'-ihre  officinal.  I'r.  Ood.:  P.  ml,  Ball- 
valre.  Jr.;  Bert  ramwurze],  Romische  Hortramwurzol, 
O.;  l'elltre  (Ralz  do.  *i>. 

Anacyclus  Pyrethrum,  De  Cand.,  Prodrom.  vi. 
15. — Anthrmis  Pyrethrum,  Wilhl.,  Sj>.  Plant,  iii. 
2184;  B.  <&  T.  iSL— The  root  of  this  plant  is 
perennial,  and  sends  up  numerous  stems,  usually 
trailing  at  the  base,  erect  in  the  upper  portion, 
eight  or  ten  inches  high,  and  terminated  by  one 
large  flower.  The  leaves  are  doubly  pinnate, 
with  narrow  nearly  linear  segments  of  a  pale- 
green  color.  The  florets  of  the  disk  are  yellow; 
the  rays  white  on  their  upper  surface,  and  red- 
dish or  purple  beneath  and  at  their  edges. 

The  plant  is  a  native  of  the  Levant,  Barbary, 
and  the  Mediterranean  coast  of  Europe.  The 
root  is  the  part  used  under  the  name  of  pelli- 
tory, or  pellitory  of  Spain.  According  to 
Hayne,  the  pellitory  of  commerce  is  derived 
from  the  Anacyclus  officinarum,  a  plant  culti- 
vated in  Thuringia  for  medicinal  purposes.  This 
statement,  however,  can  apply  only  to  Germany. 


Properties.— The  dried  root  of  A.  Pyre- 
thrum l  is  about  the  size  of  the  little  finger, 
cylindrical,  straight  or  but  slightly  curved, 
wrinkled  longitudinally,  of  an  ash-brown  color 
externally,  whitish  within,  hard  and  brittle,  and 
sometimes  furnished  with  a  few  radicles.  It  is 
destitute  of  odor,  though,  when  fresh,  of  a  dis- 
agreeable odor.  Its  taste  is  peculiar,  slight  at 
first,  but  afterwards  acidulous,  saline  and  acrid, 
attended  with  a  burning  and  tingling  sensation 
over  the  whole  mouth  and  throat,  which  con- 
tinues for  some  time  and  excites  a  copious  flow 
of  saliva.  It  is  officially  described  as  "  some- 
what fusiform,  nearly  simple,  5  to  10  Cm.  long, 
3  to  20  Mm.  in  diameter;  externally  dark  brown 
or  grayish-brown,  longitudinally  wrinkled  and 
somewhat  furrowed,  crown  somewhat  annulate 
and  sometimes  tufted  with  coarse  fibres  or  with 
soft  woolly  hairs;  fracture  short;  bark  dark 
brown,  resinous,  0.5  to  1  Mm.  thick,  closely  ad- 
hering to  the  light  yellow,  radiate,  porous  wood; 
odor  distinct;  taste  pungent,  very  acrid,  pro- 
ducing a  prompt  sialofrogue  oflfect."  U.  S.  The 
fractured  surface  shows  that  the  wood  is  tra- 
il by  lnr<re  medullary  rays  in  which,  as  well 
as  in  the  cortex,  are  numerous  dark  resin  ducts, 
lis  analysis  hy  Koene  gives,  in  100  parts,  0.59 
of  a  brown,  very  acrid  substance,  of  a  resinous 
appearance,  and  insoluble  in  potassium  hy- 
droxide; l.OG  of  a  dark  brown,  very  acrid,  fixed 
oil.  soluble  in  potassium  hydroxide;  0.35  of  a 
yellow  acrid  oil,  also  soluble  in  potassium  hy- 
droxide; traces  of  tannin;  9.40  parti  of  gum; 
iimlin;  7.00  parts  of  potassium  sulphate  and 
carbonate,  potassium  chloride,  calcium  phos- 
phate and  carbonate,  alumina,  silica,  c\c.f  and 
19.80  of  lignin.  besides  loss.  (  See  .1.  ,/.  P.t  viii. 
175.)  Buchheim  (A.  E.  P.  P.,  5,  458)  claims 
to  have  discovered  as  the  active  principle 
an  alkaloid,  pj/rethrine,  which,  treated  with 
alcoholic  potassium  hydroxide,  splits  up  like 
pipeline,  and  yields  pyrethric  arid.  Kclmee- 
eans  (Proc.  A.  Ph.  A.,  1897,  736)  has  obtained 
this  pyrethrine  in  long  branched  needles  united 
in  tufts,  melting  at  46°  C  (114.8°  F.),  with  an 
extremely  burning  taste.  It  is  soluble  in  abso- 
lute alcohol,  acetone,  ether,  strong  acetic  acid, 
chloroform,  and  carbon  disulphide.  It  is  also 
dissolved  by  strong  sulphuric  acid,  yielding  a 
yellow  solution,  which  soon  changes  to  red. 

Uses. — Pellitory  is  a  powerful  irritant,  used 
almost  exclusively  as  a  sialagogue  in  certain 
forms  of  headache,  rheumatic  and  neuralgic 
affections  of  the  face,  toothache,  etc.,  or  as  a 
local  stimulant,  in  palsy  of  the  tongue  or  throat, 
and  in  relaxation  of  the  uvula.  For  these  pur- 
poses it  may  be  chewed,  or  employed  as  a 
gargle  in  decoction  or  vinous  tincture.       The 

1  False  PeUUnrii  Root.— A  root  which  has  been 
identified  by  E.  M.  Holmes  as  the  product  of  Cor- 
rigiola  telephiifolia  has  been  offered  in  the  London 
market  as  pellitory.  It  is  readily  distinguished  from 
the  true  root  by  its  being  softer  and  more  flexible, 
by  its  having  a  distinctly  sweetish  taste,  and  es- 
pecially by  the  transverse  section  of  the  root,  which 
is  of  a  yellowish-white  color,  with  from  three  to  five 
pale  opaque  concentric  rings,  each  alternating  with 
a  narrower  translucent  horny  ring. 
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dose  as  a  masticatory  is  from  thirty  grains  to 
a  drachm  (2.0  to  3.9  Gm.).  Its  action  upon 
the  general  system  has  not  been  studied  to  any 
extent,  but  50  minims  of  a  tincture  of  it  very 
nearly  killed  a  child  three  and  a  half  years  old. 
The  symptoms  were  those  of  gastro-enteritis, 
followed  by  convulsions.  (London  Practitioner, 
Aug.  1876.)  An  alcoholic  extract  is  sometimes 
employed  by  dentists  as  a  local  anaesthetic  ap- 
plication to  carious  teeth. 

Dose,  twenty  grains  (1.3  Gm.). 

Off.  Prep.— Tinctura  Pyrethri,  U.  8.,  Br. 

PYROGALLOL.  U.  S. 

PYROGALLOL  [Pyrogallic  Acid] 

(py-rg-gai'iei) 

C6He03=  125.10 

"A  triatomic  phenol  [Cells  (OH)  3  1 : 2 : 3],  ob- 
tained chiefly  by  carefully  heating  gallic  acid. 
Pyrogallol  should  be  kept  in  dark  amber-colored 
bottles."   U.  S. 

Acldum  Pyrogallicum  ;  Trlhydroxybenzene  ;  Pyrogal- 
lol, Fr.  Cod.;  Acide  Pyrogallique,  Ft:;  1'yrogallolum, 
P.  Q.;  Pyrogallol,  I'yrogallussaure,  G.;  Pirogallolo,  It. 

Of  the  three  triatomic  phenols  indicated  by 
theory,  this  is  the  best  known,  phloroglucin  and 
oxyhydroquinone  being  the  other  two.  It  may 
be  prepared  synthetically,  but  is  usually  ob- 
tained as  one  of  the  results  of  the  igneous  de- 
composition of  gallic  acid,  and  may  be  obtained 
by  submitting  extract  of  galls  to  the  same  treat- 
ment as  that  used  for  preparing  benzoic  acid 
from  benzoin,  the  reaction  being: 

C7H6O5  =  CeHeOa  +  CO2 
The  vapors  of  pyrogallol  rise,  and  condense 
on  the  upper  surface  of  the  paper  dia- 
phragm. The  chief  difficulty  in  the  process  is  to 
properly  regulate  the  heat,  as  at  a  high  tem- 
perature this  acid  passes  rapidly  into  metagallic 
acid,  and  thus  the  product  is  diminished.  Ac- 
cording to  Lbwig,  it  is  best  prepai-ed  by  heating 
gallic  acid,  previously  dried  at  100°  C.  (212° 
F.),  in  a  glass  retort,  by  means  of  a  zinc 
chloride  bath,  to  210°  C.  (410°  F.),  when  the 
pure  acid  sublimes.  It  is  stated  by  De  Luynes 
and  Espandieu  that  in  the  ordinary  method  of 
obtaining  pyrogallic  acid  much  of  the  acid  is 
lost.  According  to  Pelouze,  the  proportion  of 
pyrogallic  acid  produced  ought  to  be  very  nearly 
75  per  cent.,  but  the  processes  in  use  yield 
only  25  per  cent.,  the  pyrogallic  acid  itself 
undergoing  rapid  decomposition  at  an  elevated 
temperature.  De  Luynes  and  Espandieu  have 
succeeded  in  preventing  this  loss  by  decompos- 
ing gallic  acid  in  water  under  pressure,  instead 
of  by  dry  sublimation.  Gallic  acid  is  introduced 
into  a  bronze  boiler  with  twice  or  three  times 
its  weight  of  water;  the  temperature  is  raised 
to  a  point  ranging  from  200°  C.  (392°  F.)  to 
210°  C.  (410°  F.),  and  maintained  at  that  point 
for  half  an  hour,  when  the  liquid  is  allowed  to 
cool.  The  boiler  now  contains  a  slightly  col- 
ored solution  of  pyrogallic  acid.     This  is  heated 


with  a  little  pure  animal  charcoal,  filtered,  evap- 
orated sufficiently,  and  set  aside  to  crystallize. 
The  crystalline  mass  obtained  is  somewhat  col- 
ored. To  obtain  it  entirely  white,  nothing  more 
is  necessary  than  to  distil  it  in  a  vacuum.  The 
product  is  quite  75  per  cent.  The  carbon  di- 
oxide escapes  through  the  joinings  of  the  ap- 
paratus, while  the  aqueous  vapor  is  retained. 
{A.  J.  P.,  1866,  p.  22.)  Another  equally  satis- 
factory procedure  is  that  of  Thorpe,  for  details 
of  which  see  A.  J.  P.,  1881,  p.  53,  236. 

Properties. — It  is  officially  described  as  in 
"  light,  white  lamina?  or  fine  needles,  odorless 
and  having  a  bitter  taste;  acquiring  a  grayish 
tint  on  exposure  to  air  and  light.  Soluble  in 
1.6  parts  of  water,  1  part  of  alcohol,  and  in 
1.1  parts  of  ether  at  25°  C.  (77°  F.) ;  very  sol- 
uble in  boiling  water,  and  in  boiling  alcohol. 
When  heated  to  132°  C.  (269.6°  F.)  Pyrogallol 
melts  and  sublimes  unchanged.  When  ignited 
it  is  consumed,  leaving  no  residue.  The  freshly 
prepared  aqueous  solution  is  neutral  to  litmus 
paper  and  colorless,  but  gradually  acquires  by 
exposure  to  the  air  a  brown  color  and  an  acid 
reaction,  due  to  absorption  of  oxygen;  the  ab- 
sorption of  oxygen  and  change  of  color  take 
place  very  rapidly  if  the  solution  contains  an 
alkali  hydroxide.  The  aqueous  solution  of 
Pyrogallol  (1  in  10)  reduces  solutions  of  the 
salts  of  silver,  gold,  and  mercury  even  in  the 
cold.  When  freshly  prepared,  1  Cc.  of  the  aque- 
ous solution  (1  in  20)  is  colored  brownish-red 
by  a  few  drops  of  ferric  chloride  T.S.  and  this 
color  is  changed  to  deep  bluish-black  on  the 
addition  of  1  or  2  drops  of  ammonia  water.  A 
bluish-black  color  is  also  produced  in  the  aque- 
ous solution  of  Pyrogallol  by  freshly  prepared 
ferrous  sulphate  T.S."  U.  S.  According  to 
Rosing  of  Christiana,  it  is  always  partially  con- 
verted, when  sublimed,  into  metagallic  acid,  to 
which  probably  it  owes  its  acid  reaction  as  gen- 
erally found  in  commerce;  for  when  quite 
pure  it  has  no  influence  on  litmus  paper.  It  is 
a  triatomic  phenol,  CeH3(0H)3,  and  is  there- 
fore, properly  speaking,  not  an  acid  at  all; 
hence  the  change  in  the  official  title  to  "  Pyro- 
gallol." One  of  its  characteristic  properties  is 
its  strong  affinity  for  oxygen,  in  consequence  of 
which  it  instantly  undergoes  change  by  contact 
with  chlorine,  iodine,  bromine,  and  the  acids 
which  readily  yield  oxygen.  Through  the  same 
property  it  rapidly  reduces  some  of  the  metallic 
oxides,  and  its  use  in  photography  is  based  on 
this  effect  exercised  on  the  salts  of  silver. 
Though  unalterable  in  the  air  when  quite  dry, 
it  is  rapidly  changed  in  alkaline  solution  by  the 
absorption  of  oxygen,  so  that  it  may  be  used  for 
ascertaining  the  proportion  of  this  gas  in  a  mix- 
ture of  gases.  By  the  action  of  phthalic  an- 
hydride upon  pyrogallol  is  formed  gallein,  a 
dye  color  much  used  in  calico  printing.  By  the 
action  of  glacial  acetic  acid  upon  pyrogallol  in 
the  presence  of  zinc  chloride  is  formed  gall- 
acetophenone,  CH3 — CO  —  CeH2(OH)3,  which 
has  been  used  in  medicine  as  a  substitute  for 
pyrogallol. 
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Uses. — Pyrogallol  is  an  actively  irritant  sub- 
stance and  in  concentrated  form  even  mildly 
caustic.  Taken  internally  in  sufficient  dose  it 
is  an  active  destroyer  of  the  red  corpuscles  of 
the  blood,  causing  the  solution  of  the  haemo- 
globin and  even  altering  this  constituent  into 
methaemoglobin.  The  toxic  symptoms  produced 
by  it  are  vomiting  and  purging  with  collapse, 
pale  or  cyanosed  lips,  the  skin  often  presenting 
a  peculiar  greenish  hue  or  sometimes  jaun- 
diced; the  urine  is  albuminous  and  may  be 
brown  or  black  from  the  presence  of  haemo- 
globin or  njethseuioglobin.  Fatty  degenerations 
and  enlargement  of  the  liver,  similar  to  those 
produced  by  phosphorus,  have  been  noted  by 
Personne   (c.  R.  A.  S.,  Oct.  1869). 

The  only  use  for  pyrogallol  in  medicine  is  as 
a  stimulant  antiseptic  in  various  skin  diseases 
as  lupus  and  psoriasis.  But  even  for  this  pur- 
pose the  remedy  is  not  devoid  of  danger,  as  at 
least  two  deaths  are  on  record  from  its  external 
application.1  and  Kusel,  <  W.  A'.  W.t  1901)  re- 
ports abortion  in  pregnant  women  from  a  ten 
per  cent,  ointment. 

PYROXYLINUM.  U.  S.,  Br. 

WYKOXYLIN  [Soluble  Uun  Cotton.  Colloxyllo] 

(py-rCx  y  li'm'iui) 

"A  product  obtained  by  the  action  of  nitric 
and  sulphuric  acids  on  cotton,  and  consisting 
chiefly  of  cellulose  tetranitrate  [  ( 'ialhe(  ONOa  )« 

Oe].     It  should  be  kept   in  cartons,  protected 
from  the  light."   U.  S. 

Pyroxylon,  U.  B.  1870;  <oiri  Cotton,  Collodion 
Cotton;  Fulmlcoton  soluble,  l*  ;  Koiiodlumwulle.  u.  ; 
Piroxlllna,  .Sj>. 

The  process  of  the  IT.  S.  P.  1890  for  mak- 
ing pyroxylin  was  not  introduced  into  the 
U.  S.  P.  (8th  Rev.).  It  is  as  follows:  "  Puri- 
fied Cotton,  one  hundred  gramme*  [or  3  ounces 
av.,  231  grains] ;  Nitric  Acid,  fourteen  hundred 
cubic  centimeters  [or  47  fluidounces,  163  min- 
ims] ;  Sulphuric  Acid,  twenty-two  hundred  cubic 
centimeters  [or  74  fluidounces,  187  minims] ;  Al- 
cohol, Ether,  Water,  each,  a  sufficient  quantity. 
Mix  the  Acids  gradually  in  a  glass  or  porcelain 
vessel,  and,  when  the  temperature  of  the  mix- 
ture has  fallen  to  32°  C.  (90°  F.),  add  the 
Purified  Cotton.  By  means  of  a  glass  rod  im- 
bue it  thoroughly  with  the  Acids,  and  allow  it 
to  macerate,  until  a  sample  of  it,  taken  out, 
thoroughly  washed  with  a  large  quantity  of 
"Water,  and  subsequently  with  Alcohol,  and 
pressed,  is  found  to  be  soluble  in  a  mixture  of 
one  volume  of  Alcohol  and  three  volumes  of 
Ether.  Then  remove  the  Cotton  from  the  Acids, 
transfer  it  to  a  larger  vessel,  and  wash  it,  first, 
with  cold  Water,  until  the  washings  cease  to 
have  an  acid  taste,  and  then  with  boiling  Water, 
until  they  cease  to  redden  blue  litmus  paper. 


1  Oxidized   Pyrogallol   has   been    used    In   the   treat- 
ment of  leprosy  by  Unna.    (M.  R.,   1896,   132.) 


Finally,  drain  the  Pyroxylin  on  filtering  paper, 
and  dry  it  in  small,  detached  pellets,  by  means 
of  a  water-bath  or  steam-bath,  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.).  Keep  the 
Pyroxylin,  loosely  packed,  in  well-closed  vessels 
containing  not  more  than  about  25  Gm.,  in  a 
cool  and  drv  place,  remote  from  lights  or  fire." 
U.  S.  1890/ 

"Cotton,  1  ounce  (Imperial)  or  10  grammes; 
Sulphuric  Acid,  5  fl.  ounces  (Imp.  meas.)  or  50 
cubic  centimetres;  Nitric  Acid,  5  fl.  ounces 
(Imp.  meas.)  or  50  cubic  centimetres;  Distilled 
Water,  a  sufficient  quantity.  Mix  the  Acids  in 
a  porcelain  mortar,  immerse  the  Cotton  in  the 
mixture,  and  after  it  is  thoroughly  wetted  by 
the  Acids  stir  it  for  three  minutes  with  a  glass 
rod;  wash  the  product  with  Distilled  Water 
until  free  from  acid;  drain  on  filtering  paper, 
and  dry  the  Pyroxylin  on  a  water-bath."   Br. 

(Juti  cotton  was  discovered  by  Sehdnbein  of 
Basel,  in  Switzerland.  The  name  is  applied  to 
rml  closely  related  yet  distinct  products. 
They  are  not,  as  was  at  first  supposed,  nitro- 
dematives  in  which  the  group  NOa  merely  re- 
places hydrogen,  atom  for  atom,  but  compounds 
in  which  the  nitric  acid  residue  NOs  is  present, 
replacing  oil  groups  of  the  cellulose  formula. 
Thus,  taking  the  doubled  formula  CiallaoOio 
for  cellulose,  there  is  produced  by  the  action  of 
nitric  acid  under  different  circumstances  CiaHi« 
(M.NOale.  and  following  this,  successively,  Cxa 
BuOl(NOs)c,  Cialhe()6(N03)4,  CuII»07(N 
Os)a,  and  CialheOB(NOs)*.  The  first  of  these, 
the  hexanitrate.  is  insoluble  in  alcohol  and  ether, 
and  constitutes  the  true  explosive  gun  cotton. 
The  soluble  gnn  cotton  used  in  the  preparation 
of  collodium  is  a  varying  mixture  of  the  four 
lower  nitrates,  hut  is  chiefly  made  up  of  the 
tri-  and  let ra nitrates.  (Tollens,  JJandbuch  der 
Kohlenhydrate.  1888. )  The  hexanitrate,  when 
very  thoroughly  washed  free  from  acid,  is  in- 
soluhle in  water,  alcohol,  ether,  and  all  mixtures 
of  alcohol  with  ether.  It  constitutes  the  true 
explosive  gun  cotton,  which  when  compressed  in 
cakes  and  fired  by  a  fulminate  explodes  with 
great  violence.  Other  compounds  intermediate 
between  some  of  these  have  been  described  by 
different  chemists,  but  Abel,  the  chemist  of  the 
Woolwich  Arsenal  in  England,  has  shown  that 
they  were  imperfectly  purified  preparations. 

Properties. — Gun  cotton  has  the  appearance 
of  ordinary  cotton,  but  is  harsh  to  the  touch. 
When  intended  for  solution  it  is  best  made 
by  the  joint  action  of  sulphuric  and  nitric  acids, 
or,  as  proposed  by  Ellet  of  the  South  Carolina 
College,  of  potassium  nitrate  and  sulphuric 
acid.  Experience  has  thoroughly  shown  that 
the  use  of  the  acids  as  practised  in  the  1890 
official  formula  gives  better  results  than  the 
employment  of  potassium  nitrate  and  sulphuric 
acid,  which  was  directed  in  the  U.  S.  P.  I860.2 


» j.  G.  Flint  states  that  he  has  often  been  unsuc- 
cessful with  the  official  formula,  and  recommends 
the  following  as  perfectly  reliable.  Place  6  parts  by 
weight  of  nitric  acid  In  a  stone  jar,  and  pour  on  It 
12    parts    by    weight    of   sulphuric    acid.     When    the 
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Care  should  be  exercised  not  to  let  the  mix- 
ture attain  a  temperature  much  above  32°  C. 
(90°  F.)-  It  is  insoluble  in  water,  and  nearly 
so  in  alcohol,  but  dissolves  freely  in  acetic 
ether  and  amyl  acetate.  (A.  J.  P.,  1887,  275.) 
The  following  are  the  official  description  and 
tests.  "A  yellowish-white,  matted  mass  of  fila- 
ments, resembling  raw  cotton  in  appearance, 
harsh  to  the  touch;  exceedingly  inflammable, 
burning,  when  unconfined,  very  rapidly  with  a 
luminous  flame;  less  explosive  than  cellulose 
trinitrate.  Slowly  but  completely  soluble  in 
25  parts  of  a  mixture  of  3  volumes  of  ether 
and  1  volume  of  alcohol.  Sohible  in  acetone 
and  in  glacial  acetic  acid,  and  precipitated 
from  these  solutions  on  addition  of  water.    It 


temperature  has  fallen  to  about  35°  C,  place  the  jar 
in  a  larger  vessel,  and  surround  it  with  broken  ice. 
After  the  temperature  has  fallen  to  15°  C,  take 
1  part  of  absorbent  cotton,  loosen  it  well,  and  place 
a  small  portion  at  a  time  carefully  on  the  surface 
of  the  acid  and  with  a  clean  glass  rod  press  it 
below  the  surface.  Keep  the  thermometer  in  the 
acid,  and  watch  the  temperature  closely.  If  at  any 
time  it  rises  above  16.5°  or  17°  C,  stop  the  addi- 
tion of  cotton  until  the  temperature  has  fallen  to 
15°  C.  After  five  hours,  remove  the  jar  from  the 
ice,  and  drain  off  as  much  of  the  acids  as  possible, 
pressing  the  cotton  with  the  glass  rod.  Protect  the 
hands  with  rubber  gloves,  and  take  up  the  cotton  In 
small  portions,  washing  each  quickly  in  cold  water, 
moving  the  cotton  about  to  avoid  any  rise  in  the  tem- 
perature. Finally,  wring  out  well,  and  spread  on 
clean  boards  to  dry.  Hot  water  for  the  washing 
must  never  be  used.  As  to  the  keeping,  the  author 
directs  to  keep  it  in  an  open  jar  under  distilled 
water.  Tightly  closed  containers  will  make  trouble. 
The  acids  may  be  used  several  times  over.  {West. 
Drug.,  1892.) 

Soluble  Pyroxylin. — E.  Senft,  from  among  the  many 
methods  proposed  for  preparing  collodion-cotton,  se- 
lects that  of  the  (German)  Military-Pharmacopcela, 
1891,  for  the  purpose  of  exemplifying  the  precau- 
tions necessarily  observed  to  produce  a  product  per- 
manently and  uniformly  soluble  In  a  mixture  of 
ether  and  alcohol.  Into  a  mixture  of  800  Gm.  of 
crude  nitric  acid  and  2000  Gm.  of  sulphuric  acid 
100  Gm.  of  purified  cotton  are  submerged ;  the  mix- 
ture is  set  aside  for  24  hours  at  a  temperature  of 
15°  to  20°  C,  is  then  transferred  to  a  funnel,  allowed 
to  drain  during  24  hours,  washed  with  water  until 
the  acid  is  completely  removed,  expressed,  and  dried 
at  a  temperature  of  25°  C.  Although  this  formula 
is  clear  and  explicit,  a  number  of  precautions  must 
be  observed  to  secure  a  satisfactory  product.  The 
mixture  of  the  acids  should  be  effected  under  avoid- 
ance of  heat,  which  is  best  accomplished  by  placing 
the  vessel  containing  the  sulphuric  acid  into  cold 
water  and  adding  the  nitric  acid  slowly.  The  cotton 
having  then  been  imbued  in  the  acid  mixture,  the 
container  is  placed  in  a  shady  situation,  where  it 
is  protected  both  from  the  light  and  heat  of  the  sun, 
and  where  the  temperature  will  not  exceed  20  to 
25°  C.  It  is  of  Importance  also  that  the  mixture 
be  covered  as  soon  as  it  is  effected.  Although  in  the 
opinion  of  Hager  and  others  the  prolonged  Immersion 
of  the  cotton  in  the  acid  mixture  does  not  affect 
the  solubility  of  the  pyroxylin  after  it  has  been 
formed,  the  author  is  of  the  opinion  that  under 
such  conditions,  as  also  under  the  Influence  of  the 
sun's  rays,  or  of  higher  temperature  than  that  given, 
sparingly  soluble  nltrocelluloses  are  formed.     An  ex- 

ftosure  of  16  hours  during  summer  is  sufficient,  while 
n  winter  this  may  be  somewhat  prolonged.  Instead 
of  washing  the  pyroxylin  upon  a  funnel.  It  is  to  be 
transferred  directly  from  the  acid  mixture  to  the 
water,  and  well  washed — observing  that  it  is  neces- 
sary to  loosen  the  fibres  of  pyroxylin  which  have 
unavoidably  formed  into  little  knots,  so  that  all 
parts  may  be  completely  washed  and  deprived  of 
acid.  So  prepared  and  dried  it  should  dissolve 
readily  and  completely  if,  as  is  directed  for  preparing 
collodion,  100  Gm.  are  first  thoroughly  imbued  with 
300  Gm.  of  alcohol,  and  then  mixed  with  2100  Gm. 
of  purified  ether  and  thoroughly  shaken.  If  a  some- 
what larger  proportion  of  alcohol  is  used  an  even 
handsomer  preparation  is  obtainable.  Ph.  Post,  Nov. 
5,  1899,  607. 


should  leave  no  weighable  residue  of  mineral 
impurity  when  ignited.  When  kept  in  well- 
closed  bottles  and  exposed  to  the  light,  it  is 
decomposed  with  the  evolution  of  nitrous 
vapors,  a  carbonaceous  mass  being  deposited." 
U.  S.  "  Readily  soluble  in  a  mixture  of  equal 
volumes  of  ether  and  alcohol  (90  per  cent.). 
It  leaves  no  residue  after  ignition  (absence  of 
mineral  impurity )."  Br.  Guichard  proposes 
the  use  of  chemically  pure  filtering  paper  as 
yielding  a  superior  product  to  cotton.  He 
takes  1400  parts  of  sulphuric  acid,  sp.  gr.  1.82; 
700  parts  of  nitric  acid,  sp.  gr.  1.37;  70  parts 
of  the  paper;  puts  the  mixed  acid  in  a  vessel 
surrounded  by  cold  water  to  keep  down  the 
temperature,  drops  the  paper  in  leaf  by  leaf, 
allows  it  to  stand  three  hours,  and  then  washes 
freely  with  water.  (J.  P.  C,  4e  ser.,  xii.  290.) 
According  to  J.  H.  Gladstone  of  England,  gun 
cotton  is  subject  to  spontaneous  decomposition 
if  kept  for  some  time.  The  same  fact  was  ob- 
served by  James  Beatson  of  New  York,  and 
Procter  of  Philadelphia.  The  specimen  ob- 
served by  Procter  to  undergo  decomposition 
had  not  been  well  washed.  The  change  is 
shown  by  the  bottle  in  which  the  gun  cotton 
is  kept  becoming  full  of  nitrous  acid  vapor,  and 
the  substance  is  so  far  altered  that  it  is  no 
longer  explosive  or  soluble  in  ether.  Bouet 
states  that  the  decomposition  from  exposure  to 
light  takes  place  sooner  in  gun  cotton  which 
has  been  prepared  with  potassium  nitrate  and 
sulphuric  acid  than  where  the  mixed  acids  have 
been  used.  He  says  that,  with  both,  the  sides 
and  bottom  of  the  bottle  are  nearly  covered 
with  crystals  of  oxalic  acid.  (See  A.  J.  P., 
March,  1862,  p.  187.)  The  official  direction  to 
keep  pyroxylin  "  in  cartons,  protected  from  the 
light "  is  a  valuable  precaution  against  decom- 
position. According  to  Bechamp  of  Strasburg, 
the  product  is  soluble  in  ether  if  the  cotton  be 
immersed  in  a  mixture  of  nitric  and  sulphuric 
acid  while  still  hot  from  their  reaction,  but 
not  soluble  if  the  cotton  be  added  to  the  mixture 
when  cold.  By  treating  gun  cotton  with 
ferrous  chloride,  Bechamp  caused  the  disen- 
gagement of  nitrous  oxide  gas,  and  gave  the 
filaments  a  coating  of  ferric  oxide,  which  was 
readily  dissolved  by  hydrochloric  acid.  After 
this  treatment  the  gun  cotton  was  restored  to  its 
original  state  of  cotton.  (Chem.  Gaz.,  Jan.  1, 
1854,  p.  11.)  When  kindled,  gun  cotton  flashes 
off  like  gunpowder,  burning  without  residue. 
Yet,  according  to  Bleekrode,  when  wet  with 
ether,  or  similar  fluid,  and  touched  with  a 
light,  the  liquid  will  burn  out  of  it  without 
firing  it.  (  J.  P.  C,  4e  ser.,  xviii.)  Its  inflaming 
point  is  at  187.7°  C.  (370°  F.).  Marx  makes  it 
lower.  It  has  been  tried  as  a  substitute  for 
gunpowder  in  fire-arms,  etc.,  but  it  has  not  been 
found  useful  except  for  some  special  purposes. 
Pyroxylin,  or  soluble  gun  cotton,  is  now  ex- 
tensively used  as  the  basis  of  transparent  var- 
nishes for  lacquering  metal  and  wood.  The 
solvent  employed  is  usually  a  mixture  of  methyl 
alcohol  or  acetone  with  petroleum  benzin,  the 
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miscibility  of  which  is  effected  by  the  addition 
of  small  quantities  of  compound  ethers  like 
amyl  acetate. 

Off.  Prep. — Collodium,  V.  S.,  Br.;  Collodium 
Vesicans,  Br. 

QUASSIA.  U.  S.  (Br.) 

QUASSIA 

(quas'sl-a ) 

"The  wood  of  Picrasma  excelsa  (Swartz) 
Planchon  (Fam.  Simarubacece) ,  known  com- 
mercially as  Jamaica  Quassia,  or  of  Quassia 
amara  Linne  (Fam.  Simarubacece) ,  known 
commercially  as  Surinam  Quassia."  V .  8.  "The 
wood  of  the  trunk  and  branches  of  Picraena 
excelsa,  Lindl."  Br. 

Quassia;  Lignum,  lir. ;  Jamaica  Quassia,  Quassia 
Wood;  Bitter  Wood;  Hitter  Ash  ;  Quassle  Amere  ou 
Hols  amer  de  Surinam,  ir.  ('ml.;  Bols  de  Quassle, 
Quassle  de  la  JamaTque.  l'r.  ;  Lignum  Quassia4.  /'.  G.  ; 
Quassiabolz,  Kllegenbolz.  (I. ;  Quassia.  Quassia  della 
Glammalca,   It. 

The  U.  S.  P.  formerly  recognized  Picraena  as 
generic  name,  but  in  the  Eighth  Revision 
following  the  authority  of  Engler  and  Prantl 
adopted  Picrasma.  The  genus  is  represented 
by  eight  Bpecies,  which  arc  found  in  the  warmer 
regiona  <d'  the  Old  and  New  World.  They  all 
hitter  wood  and  bark.  The  one  most 
esteemed  is  Picrasma  excelsa  (Sw.)  Planch.,  the 
wood  of  which  furnishes  the  Jamaica  quassia. 
which  is  official.  The  medicine  was  formerly 
obtained  from  Quassia  amara;  but  more  than 
twenty  yean  since  Lamarck  stated  that,  in 
consequence  of  the  scarcity  of  this  tree,  ((ht,i~ 
.yiu  excelsa  had  been  resorted  to  as  a  substitute. 

Picrasma  excelsa  (Swartz),  Planchon,  Bng. 
and  Prantl. — Picrama  excelsa,  Lindhv.  Flor. 
Med.  208;  B.  &  T.  57  — Quassia  excelsa,  Willd., 
S]>.  Plant,  ii,  569. — Simaruba  excelsa,  Do  Cand., 
Prod/rom.L 733 ;  Hayne,  Darstell.  und  Beschreib., 
etc.,  ix.  16. — As  its  name  imports,  this  is  a  lofty 
tree,  sometimes  attaining  the  height  of  not  less 
than  one  hundred  feet,  with  a  straight,  smooth 
tapering  trunk,  which  is  often  three  feet  in 
diameter  near  its  base,  and  is  covered  with 
a  smooth,  gray  bark.  The  leaves  are  pinnate, 
with  a  naked  petiole,  and  oblong  pointed  leaf- 
lets standing  upon  short  footstalks,  in  opposite 
pairs,  with  a  single  leaflet  at  the  end.  The 
flowers  are  small,  of  a  yellowish-green  color, 
and  disposed  in  panicles.  They  are  polygamous 
and  pentandrous.  The  fruit  is  a  small  black 
drupe.  The  longitudinal  section  of  the  wood 
exhibits  elongated  cells  containing  single  crys- 
tals of  calcium  oxalate.  The  transverse  sec- 
tion exhibits  medullary  rays,  mostly  two  or 
three  cells  in  width.  This  species  inhabits 
Jamaica  and  the  Caribbean  Islands,  where  it 
is  called  bitter  ash. 

Quassia  amara,  L.,  Sp.  PI.  (1762)  553; 
Willd.,  Sp.  Plant,  ii.  567;  Woodv.,  Med,  Bot. 
574,  t.  204. — The  bitter  quassia  is  a  small 
branching  tree  or  shrub,  with  alternate  leaves, 


consisting  of  two  pairs  of  opposite  pinna?,  with 
an  odd  one  at  the  end.  The  leaflets  are  ellip- 
tical, pointed,  sessile,  smooth,  of  a  deep  green 
color  on  their  upper  surface,  and  paler  on  the 
under.  The  common  footstalk  is  articulated 
and  winged.  The  flowers,  which  are  hermaph- 
rodite and  decandrous,  are  bright  red,  and 
terminate  the  branches  in  long  racemes.  The 
fruit  is  a  two-celled  capsule  containing  globular 
seeds.  Quassia  amara  is  a  native  of  Surinam, 
and  is  found  in  Brazil,  Guiana,  Colombia, 
Panama,  and  the  West  Indies,  as  also  in  some 
tropical  countries  of  the  Old  World.  Its  root, 
bark,  and  wood  were  formerly  official.  They 
are  excessively  bitter,  as  in  fact  are  all  parte 
of  the  plant.1  For  a  paper  on  the  botanical 
description  and  history  of  Quassia  amara,  by 
«).  U.  Lloyd,  see  West.  Drug.,  1897,  7. 

Properties.— Quassia  is  at  first  whitish,  but 
becomes  yellow  by  exposure,  and  sometimes  has 
blackish  spots  or  markings,  due  to  the  presence 
of  the  mycelium  of  a  fungus.  The  two  varie- 
ties are  thus  officially  described: 

"  Jamaica  Quassia. — Occurring  in  various 
forms,  usually  in  chips,  raspings,  or  billets; 
yellowish-white  or  pale  yellow,  and  of  rather 
coarse  texture;  odor  slight;  taste  intensely  bit- 
ter; medullary  rays  containing  tetragonal  prisms 
or  small,  arrow-shaped  crystals  of  calcium  oxa- 
late. Billets  of  Jamaica  Quassia  are  usually 
12.5  Cm.  or  more  in  diameter;  in  tangential  sec- 
tion, the  medullary  rays  are  mostly  ,'j  to  5  rows 
of  cells   in   width. 

Surinam  Quassia, — Occurring  usually  in  bil- 
lets not  exceeding  7.5  Cm.  in  diameter;  the 
wood  is  heavier,  harder,  and  more  deeply 
colored  than  that  of  Jamaica  Quassia,  and  the 
medullary  rays  in  tangential  section  are  mostly 
1  or  2  rows  of  cells  in  width."  I'.  8.  Quassia 
imparts  its  active  properties,  with  its  bitter- 
and  yellow  color,  to  water  and  alcohol.2 
Its  virtues  depend  upon  a  peculiar  bitter 
crvstallizable  principle,  denominated  quassin, 
which  was  first  discovered  by  Wiggers,  who 
assigned  it  the  formula  CioHmOs.  Quassin  is 
white,  opaque,  unalterable  in  the  air,  inodorous, 
and  of  an  intense  bitterness,  which  in  the  solu- 
tions of  this  principle  is  almost  insupportable. 
The  bitterness  is  pure,  and  resembles  that  of  the 


'According  to  A.  EL  Hills,  it  Is  possible  to  dis- 
tinguish the  wood  of  Jamaica  quassia  from  that  of 
Surinam  quassia  (Quassia  amara)  by  the  fact  that 
in  the  former  the  medullary  rays  are  mostly  three 
cells  in  width,  and  the  cells  are  Irregular  In  size 
but  ofTer  regular  radial  walls  In  tangential  sections, 
while  In  Surinam  quassia  the  medullary  rays  are 
only  one  cell  In  width,  the  cells  are  nearly  uniform 
in  size,  and  their  radial  walls  wavy  In  tangential 
sections. 

2  Hyrupus  Quassia'. — This  syrup  Is  used  in  the 
preparation  of  a  harmless  fly-poison.  Macerate,  dur- 
ing twenty-four  hours,  1000  parts  of  quassia  wood 
with  5000  parts  of  water,  then  boil  for  half  an  hour, 
set  aside  for  twenty-four  hours,  and  press ;  mix  the 
liquid  with  150  parts  of  molasses,  and  evaporate 
to  200  parts.  A  weaker  decoction  of  quassia  does 
not  kill  the  flies.  From  this  the  Fly  Water  or  Fly 
Plate  Is  prepared  as  follows :  Mix  when  needed,  and 
dispense  without  filtering,  200  parts  of  syrup  of 
quassia,  50  parts  of  alcohol,  and  750  parts  of  water. 
It  Is  used  by  moistening  with  the  mixture  a  cloth 
or   filtering   paper  on   a   plate. 
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'wott^i.  When  heated,  quassin  melts  like  a 
y  resin.  It  is  but  slightly  soluble  in  water,  100 
(parts,  at  54°  C.  dissolving  only  0.45  part,  and 
•*that  slowly.  By  the  addition  of  salts,  espe- 
cially of  those  with  which  it  is  associated  in 
quassia,  its  solubility  is  strikingly  increased. 
It  is  also  but  slightly  soluble  in  ether,  but  is 
very  soluble  in  alcohol,  more  so  in  that  liquid 
hot  than  cold,  and  the  more  so  the  purer  it 
is.  Quassin  is  perfectly  neutral,  though  both 
alkalies  and  acids  increase  its  solubility  in 
water.  It  is  precipitated  by  tannic  acid  from 
its  aqueous  solution,  which  is  not  disturbed  by 
iodine,  chlorine,  corrosive  sublimate,  the  salts 
of  iron,  sugar  of  lead,  or  even  lead  subacetate. 
Adrian  and  Moreaux  (A.  J.  P.,  1884,  p.  98) 
claim  to  lhavie  purified  the  quassin  to  a  degree 
beyond  that  reached  by  Wiggers  and  Chris- 
tiansen, but  give  no  analyses  of  it. 

Oliveri  and  Denaro  (A.  J.  P.,  1885,  p.  29) 
obtained  quassin  in  a  thoroughly  pure,  crys- 
tallized state,  and  made  a  complete  study  of 
Ht.  They  give  it  the  formula  C32H44O10.  It 
imelts  at  210°  to  211°  C,  and  is  very  soluble  in 
•  alcohol,  chloroform,  and  acetic  acid,  but  only 
sparingly  so  in  ether.  Its  aqueous  solution 
'becomes  yellow  on  exposure  to  the  air,  is 
•dextro-rotatory,  excessively  bitter,  and  reduces 
Fehiing's  solution.  When  quassin  is  heated  to 
^0°  C.  for  some  hours  with  diluted  sulphuric 
^acid  (4  per  cent.)  it  yields  quasside,  C32H42O9, 
;a  white,  amorphous,  bitter  substance,  formed| 
from  quassin  by  removal  of  H2O;  no  glucose 
could  be  detected  in  the  mother  liquors.  Bro- 
mine forms  a  derivative  which  seems  to '  have 
the  formula  C32H«Br309.  If  quassin  is  heated 
with  concentrated  hydrochloric  acid  in  sealed 
tubes  for  four  hours  at  100°  C,  methyl  chlo- 
ride is  formed  and  a  colorless  substance  de- 
posited, which  the  authors  call  quassic  acid,  C28 
H380e(C00H)2.  This  is  far  less  soluble  in 
alcohol  than  quassin,  and  crystallizes  in  silky 
needles,  which  melt  at  245°  C,  and  reduce  Fell- 
ling's  solution  and  ammoniacal  silver  nitrate 
in  the  cold.  The  authors  consider  quassin  as 
the  methyl  ether  of  this  quassic  acid,  as  fol- 
lows: 

C28H380e(C00CH3)2  =  C32H44O10 

The  real  nature  of  quassin  is  at  present  some- 
what doubtful,  it  being  probable  that  distinct 
substances  have  been  confounded  by  chemists. 
Dymock  and  Warden  believe  that  they  have 
obtained  quassin  from  the  wood  of  Picrasma 
quassioides  (Ham.),  Benn.  of  India.  According 
to  the  researches  of  Massute  (A.  J.  P.,  1890, 
p.  338),  Quassia  amara  contains  four  principles, 
which  are  different  from  those  of  Picrasma 
excelsa.  By  shaking  an  alcoholic  extract  of 
quassia  wood  with  chloroform  he  obtained  a 
mixture  of  crystals,  from  which,  eventually, 
four  bitter  principles,  differing  in  melting 
point  and  solubility,  were  separated.  One  of 
these  melting  at  210°  to  211°  C,  and  another 
melting  at  239°  to  242°  C,  were  in  too  small 
a  quantity  to  be  further  examined,  but  the  for- 
mer agreed   in   melting  point   and  crystalline 


form  with  the  quassin  of  Wiggers  (CS2H40O10). 
Of  the  other  two,  one  melted  at  215°  to  217° 
C,  and  is  represented  by  the  formula  CseHw 
O10,  while  the  other  melted  at  221°  to  226°  C, 
and  is  represented  by  C37H50O10.  From  the 
wood  of  Picrasma  excelsa  two  crystalline  com- 
pounds were  separated  by  Massute,  both  hav- 
ing lower  melting  points  than  either  of  the 
compounds  from  Q.  amara.  One  was  in  needles, 
melted  at  204°  C,  and  had  the  composition  C3« 
EUeOio,  while  the  other  was  in  prisms,  melted  at 
209°  to  212°  C,  and  had  the  composition  C36 
EUeOio.  Both  of  these  are  homologues  of  a 
third  crystalline  principle,  C29H34O10,  melting 
point  212°  to  216°  C,  which  occurs  with  them. 
When  the  picrasmin,  C35H46O10,  above  referred 
to,  melting  at  204°  C,  is  heated  with  hydro- 
chloric acid,  it  is  changed  like  quassin  into 
an  acid,  which  in  this  case  has  the  formula 
C33H42O10  +  5H2O,  and  is  called  picrasmic 
acid.  It  appears,  therefore,  that  each  wood 
represents  a  different  series  of  homologous  com- 
pounds. 

Uses. — Quassia  has  in  the  highest  degree  all 
the  properties  of  the  simple  bitters.  It  is 
purely  tonic,  invigorating  the  digestive  organs, 
with  little  excitement  of  the  circulation  or 
increase  of  animal  heat.  It  has  not  been  very 
long  known  as  a  medicine.  About  the  middle 
of  the  last  century,  a  negro  of  Surinam,  named 
Quassi,  acquired  considerable  reputation  in  the 
treatment  of  the  malignant  fevers  of  that 
country  by  a  secret  remedy,  which  he  was  in- 
duced to  disclose  to  Rolander,  a  Swede,  for 
a  valuable  consideration.  Specimens  were 
taken  to  Stockholm  by  this  gentleman  in  the 
year  1756,  and  the  medicine  soon  became  popu- 
lar in  Europe.  The  name  of  the  negro  has 
been  perpetuated  in  the  generic  title  of  the 
plant.  But  the  quassia  of  Surinam  is  now 
comparatively  little  used,  it  having  been  super- 
seded by  the  product  of  Picrasma  excelsa  from 
the  West  Indies. 

Quassia  is  among  the  most  powerful  of  the 
simple  bitters,  useful  in  failure  of  appetite  due 
to  gastric  debility,  and  in  overdoses  capable 
of  sufficiently  irritating  the  stomach  to  produce 
vomiting.  Its  active  principle,  quassin,  has 
been  studied  by  Comparden,  who  asserts  that 
in  moderate  doses  it  acts  as  a  stimulant  to  the 
salivary,  hepatic,  and  renal  secretions,  and  in 
overdoses  causes  burning  pain  in  the  oesophagus, 
with  headache,  nausea,  vertigo,  vomiting,  diar- 
rhoea, and  muscular  cramps.  It  is  also  stated 
that  if  given  in  doses  of  six-tenths  of  a  grain 
(0.04  Gm.)  before  meals  it  increases  markedly 
the  alvine  discharges,  and  that  it  is  especially 
useful  in  constipation  from  debility  of  the  mus- 
cular and  intestinal  coats.  The  dose  of  pure 
quassin  is  three-tenths  of  a  grain  (0.02  Gm.). 

Quassia  is  given  in  infusion,  tincture,  extract, 
or  fluidextract,  in  doses  respectively  of  one-half 
to  one  fluidounce  (15  to  30  Cc),  one-half  to 
one  fluidrachm  (1.8  to  3.75  Cc),  one-half  to  one 
grain  (0.032  to  0.065  Gm.)  and  five  to  ten 
minims    (0.3    to    0.6    Cc).      Some    dyspeptic 
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patients  who  have  become  habituated  to  its  bit- 
terness, chew  the  wood  occasionally  with 
benefit. 

Dose,  five  to  ten  grains  (0.32  to  0.65  Gm.). 

Off.  Prep. — Extractum  Quassia,  U.  8.;  Fluid- 
extractum  Quassia?,  U.  8.;  Infusum  Quassise,  Br.; 
Liquor  Quassise  Concentratus,  Br.;  Tinctura 
Quassise,  V.  8.,  Br. 

QUERCUS.  U.  S. 

WHITE  OAK  [Quercus  Alba,  Pharm.  1890] 

(quer'cus) 

"  The  dried  bark  of  Quercus  alba  Linne 
(Fam.  Cupuliferce),  collected  from  trunks  or 
branches  ten  to  twenty-five  years  of  age,  and 
deprived  of  the  periderm."   U.  S. 

Stone    Oak ;    Ecorce    de    Chfine,    Fr.    Cod. ;    Cortex 

Suercus,   P.   G. ;   Eichenrinde,    O. ;  Querela,   Corteccla 
e  querela,  It. 

This  genus  comprises  numerous  species,  of 
which  about  sixty-five  grow  within  the  limits  of 
the  United  States.  Many  of  these  are  applied 
to  important  practical  purposes.  In  the  North- 
ern hemisphere  the  oak  is  among  the  most  valu- 
able and  the  most  widely  diffused  of  all  forest 
trees.  Notwithstanding  the  great  number  of 
species,  few,  comparatively,  have  found  a  place 
in  the  official  catalogues.  Querent  Hobur.  or 
European  oak,  has  a  very  wide  distribution. 
It  is  the  common  British  oak,  constitutes  a 
large  part  of  the  European  forests,  and  has 
spread  itself  over  almost  the  whole  northern 
section  of  Asia  and  along  the  northern  coast 
of  Africa.  There  are  two  distinct  varieties  of 
it,  one,  pedunculata,  with  sessile  or  shortly 
stalked  leaves  and  the  acorns  on  long  peduncles; 
the  other,  sessiflora,  with  the  leaf-stalks  more 
or  less  elongated  and  the  acorns  either  sessile 
or  provided  with  a  very  short  peduncle.  At 
the  late  revision  of  the  Br.  Pharm.  the  dried 
bark  of  the  smaller  branches  and  young  stems 
of  this  tree,  Quercus  cortex,  Br.  1885,  was  dis- 
missed from  the  official  list.  Our  own  Pharma- 
copoeia recognizes  only  Q.  alba,  or  white  oak. 
Q.  velutina,  Lam.  (Q.  tinctoria,  Bartr.),  or 
black  oak,  which  was  formerly  official,  and  va- 
rious other  species,  afford  actively  astringent 
barks.  Such  are  Q.  digitata  (Marsh.),  Sudw. 
(Q.  falcata,  Michx.),  or  Spanish  oak,  and  Q. 
Prinus,  or  white  chestnut  oak. 

Quercus  alba,  L.,  Sp.  PI.  (1753)  996; 
Willd.,  Sp.  Plant,  iv.  448;  Michaux,  N.  Am. 
Sylva,  i.  17;  B.  dt  T.  250.— Of  all  the  American 
species,  the  white  oak  approaches  nearest,  in 
the  character  of  its  foliage  and  the  properties 
of  its  wood  and  bark,  to  Q.  pedunculata  of 
Great  Britain.  "When  allowed  to  expand  freely 
in  the  open  field,  it  divides  at  a  short  distance 
from  the  ground  into  numerous  widely  spread- 
ing branches,  and  attains  under  favorable  cir- 
cumstances a  magnificent  size.  Its  trunk  and 
large  branches  are  covered  with  a  whitish  bark, 
which  serves  to   distinguish  it  from  most  of 


the  other  species.  The  leaves  are  regularly 
and  obliquely  divided  into  oblong,  obtuse,  en- 
tire lobes,  which  are  often  narrowed  at  their 
base.  When  full  grown,  they  are  smooth  and 
light  green  on  their  upper  surface,  and  glau- 
cous beneath.  Some  of  the  dried  leaves  re- 
main on  the  tree  during  the  whole  winter.  The 
acorns  are  large,  ovate,  contained  in  rough, 
shallow,  grayish  cups,  and  supported  singly  or 
in  pairs  upon  peduncles  nearly  an  inch  long. 
The  white  oak  abounds  in  the  Middle  States, 
and  extends  also  through  the  whole  Union, 
though  comparatively  rare  in  the  northern, 
southern,  and  western  sections.  It  is  the  most 
highly  valued  for  its  timber  of  all  the  American 
oaks,  except  the  live  oak,  Q.  virginiana,  Mill. 
(Q.  virens,  Ait.),  which  is  preferred  in  ship 
building.  The  bark  is  sometimes  used  for  tan- 
ning, but  the  barks  of  the  red  and  Spanish  oaks 
are  preferred.  All  parts  of  the  tree,  with  the 
exception  of  the  epidermis,  are  more  or  less  as- 
tringent, but  this  property  predominates  in  the 
fruit  and  bark. 

White  oak  bark,  deprived  of  its  epidermis, 
is  of  a  light-brown  color,  of  a  coarse,  fibrous 
texture,  and  not  easily  pulverized.  It  is  offi- 
cially described  as  "  in  nearly  flat  pieces,  2  to 
10  Mm.  thick;  externally  light  brown,  becoming 
darker  with  age,  rough-fihrous ;  fracture  un- 
even, eoaroely  fibrous;  odor  distinct;  taste 
strongly  astringent;  not  tingeing  the  saliva 
yellow  when  chewed. "  U.  S.  The  English  oak 
bark  was  formerly  officially  described  as  occur- 
ring "in  quills  covered  with  a  smooth  shining 
silvery  or  ash-gray  variegated  with  brown 
corky  layer;  internally  einnamon-brown  or 
brownish-red  and  longitudinally  striated;  frac- 
ture tough  and  fibrous;  taste  very  astringent; 
no  marked  odor."  Water  and  alcohol  extract 
the  aetive  properties  of  oak  bark.  The  chief 
soluble  ingredients  are  tannin,  gallic  acid,  and 
extractive  matter.  It  is  upon  the  tannin  that 
its  medicinal  virtues,  as  well  as  its  use  in  the 
preparation  of  leather,  chiefly  depend.  The 
proportion  of  this  ingredient  varies  with  the 
size  and  age  of  the  tree,  the  part  from  which 
the  bark  is  derived,  and  even  the  season  when 
it  is  gathered.  It  is  most  abundant  in  the 
young  bark,  and  the  English  oak  is  said  to  yield 
four  times  as  much  in  spring  as  in  winter.  H. 
Davy  found  the  inner  bark  most  abundant 
in  tannin,  the  middle  portion  or  cellular  in- 
tegument much  less  so,  and  the  epidermis  almost 
wholly  destitute  as  well  of  this  principle  as  of 
extractive. 

The  tannic  acid  of  the  oak  barks  is  known  as 
quercitannic  acid,  and  has,  according  to  Lowe 
(Zeit.  An.  Chem.,  20,  p.  208),  two  forms,  one 
soluble  in  water,  of  the  formula  C28H28O14, 
and  the  other  difficultly  soluble,  C28H24O12. 
Both  are  changed  by  the  loss  of  water  into 
oak  red,  C28H22O11.    Neither  is  a  glucoside. 

Gerber  discovered  in  European  oak  bark  a 
peculiar  bitter  principle  upon  which  he  con- 
ferred the  name  of  quercin.  It  is  obtained  by 
boiling  the  bark  with  water  acidulated  with  one 
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hundredth  of  sulphuric  acid,  adding  first  milk 
of  lime  until  the  sulphuric  acid  is  removed,  and 
then  a  solution  of  potassium  carbonate  so  long 
as  a  white  precipitate  is  produced,  filtering 
the  liquor,  evaporating  to  the  consistence  of  a 
thin  extract,  adding  alcohol,  and  finally  evapo- 
rating the  spirituous  solution  down  to  a  small 
volume,  and  allowing  it  to  rest  for  some  days. 
Yellow  crystals  form,  which  may  be  obtained 
colorless  by  repeated  crystallizations.  This 
quercin  Husemann  considers  to  have  been  only 
impure  quercite  (or  oak  sugar). 

Quercus  velutina,  or  black  oak,  is  one  of 
our  largest  trees,  frequently  attaining  the 
height  of  eighty  or  ninety  feet.  Its  trunk  is 
covered  with  a  deeply  furrowed  bark,  of  a 
black  or  dark  brown  color.  The  leaves  are 
ovate-oblong,  pubescent,  slightly  sinuated  with 
oblong,  aculeate  lobes.  The  fructification  is 
biennial.  The  acorn  is  globose,  flattened  at  top, 
and  placed  in  a  saucer-shaped  cup. 

Black  oak  bark  has  a  more  bitter  taste  than 
that  of  the  other  species,  and  may  be  distin- 
guished also  by  staining  the  saliva  yellow  when 
it  is  chewed.  Its  cellular  integument  contains 
a  coloring  principle,  capable  of  being  extracted 
by  boiling  water,  to  which  it  imparts  a  brownish- 
yellow  color,  which  is  deepened  by  alkalies  and 
rendered  brighter  by  acids.  Under  the  name 
of  quercitron,  large  quantities  of  this  bark,  de- 
prived of  its  epidermis  and  reduced  to  coarse 
powder,  are  sent  from  the  United  States  to 
Europe,  where  it  is  used  for  dyeing  wool  and 
silk  of  a  yellow  color.  The  coloring  principle 
is  called  quercitrin,  and  the  formula  CaeHssOso, 
was  given  to  it  by  Liebermann  and  Hamburger. 
Herzig  (J.  Chem.  S.,  1893,  413),  however,  has 
found  that  its  composition  is  more  correctly 
expressed  by  the  formula  C21H22O12  +  2H2O, 
and  in  this  he  is  confirmed  by  Rudolph  (Ph. 
Post,  1893,  529).  The  reaction  for  its  decom- 
position is 

CaiH220ia  +  HaO  =  CibHioOt  +  CeHioOa 
the  products  being  quercetin  and  isodulcite  in 
equal  molecules. 

Quercitrin  forms  yellowish  crystals,  which, 
pulverized,  yield  a  citron-yellow  powder.  It 
is  neutral  in  reaction,  is  odorless,  and  in  the 
dry  condition  tasteless,  but  in  hot  aqueous  or 
alcoholic  solution  has  a  bitter  taste.  It  fuses 
at  160°  to  200°  C.  to  a  resinous  mass.  It  is 
almost  insoluble  in  cold  water,  sparingly  soluble 
in  hot  water,  and  easily  soluble  in  alcohol  and 
alkaline  solution.1     Besides  this  principle,  the 


1  Quercitrin  has  been  found  also  In  various  other 
plants,  as  in  the  leaves  of  Ruta  graveolcns,  and  the 
flower  buds  of  Capparis  spinosa,  Sophora  japonica, and 
jEsculus  Hippocastanum,  or  horse  chestnut,  (them. 
Oaz.,  May  2,  1859,  p.  161.)  As  this  principle  is 
capable  of  assuming  various  colors  under  various 
chemical  influences,  the  idea  has  been  advanced  that 
it  might  be  the  coloring  principle  of  flowers.  (A.  J. 
P.,  1860,  222.)  ,      ,   , 

Acorns,  besides  the  bitter  and  astringent  principles 
of  the  bark,  contain  a  peculiar  saccharine  matter 
(quercite),  which  is  Insusceptible  of  the  vinous  fer- 
mentation. (J.  P.  C,  3e  se>..  xx.  335.)  They  are 
sometimes  used  as  a  tonic  or  astringent,  and  a 
decoction  made  from  roasted  acorns  has  been  long 
employed  In  Germany  as  a  remedy  In  scrofula.     Be- 


bark  contains  much  quercitannic  acid;  but  it  is 
less  used  in  tanning  than  the  other  barks,  in 
consequence  of  the  color  which  it  imparts  to 
the  leather,  and  it  was  dropped  from  the  U.  S. 
P.  1890  on  account  of  its  decoction  staining  so 
decidedly. 

Uses. — Oak  bark  is  astringent  and  somewhat 
tonic;  but  it  is  not  employed  as  an  internal 
remedy.  On  account  of  its  cheapness  it  is  much 
used  externally.  The  decoction  may  be  advan- 
tageously used  as  a  bath,  particularly  for  chil- 
dren, when  a  combined  tonic  and  astringent 
effect  is  desirable  and  the  stomach  is  not  dis- 
posed to  receive  medicines  kindly.  It  has  been 
employed  in  this  way  in  marasmus,  scrofula, 
intermittent  fevers,  chronic  diarrhoea,  and 
cholera  infantum.  As  an  injection  in  leucor- 
rhoea,  a  wash  in  prolapsus  ani  and  hemor- 
rhoidal affections,  and  a  gargle  in  prolapsed 
uvula,  the  decoction  is  often  useful,  and  the 
infusion  obtained  from  tanners'  vats  has  been 
employed  beneficially  as  a  wash  for  flabby,  ill- 
conditioned  ulcers. 

Off.  Prep. — Fluidextractum  Quercus,  V.  8. 

QUILLAJA.  U.  S.  (Br.) 

QUILLAJA  [Soap  Bark] 
(qull-la'ja) 

"  The  dried  bark  of  Quillaja  Saponaria 
Molina  (Fam.  Rosacece),  deprived  of  the  peri- 
derm." U.  S.  "  The  inner  part  of  the  bark 
of  Quillaja  saponaria,  Molina."  Br. 

Qui  Unite  Cortex,  Br.;  Qulllala  Bark:  Qulllala. 
Pharm.  1880;  Panama  Bark;  Panama  (Bois  de). 
Fr.   Cod.;   Ecorce   de    Quillaja,    Fr. ;   Seifenrinde,    G. 

The  name  of  this  genus  is  said  to  be  de- 
rived from  the  popular  name  of  the  tree 
Quillay,  which  in  turn  comes  from  the  Chilian 
word  quillean,  to  wash. 

Quillaja  Saponaria,  Molina. — This  is  a  tree 
of  moderate  size,  with  alternate  oval  or  oblong 
leaves,  with  entire  or  slightly  denticulate  mar- 
gins. Male  and  female  flowers  grow  on  the 
same  branch,  are  axillary,  pedunculate,  and 
without  corolla.  The  calyx  of  the  female  flower 
persists  in  fruit,  and  has  its  limb  deeply  divided 
into  five  oval  acute  segments.  The  bark  is 
thick,  the  wood  very  hard.2  The  tree  is  a  native 
of  Peru  and  Chili,  but  is  now  cultivated  in 
Northern  Hindostan,  where  it  is  said  to  resist 
well  the  frosts  of  winter,  and  to  be  flourishing. 


fore  roasting  they  should  be  deprived  of  their  shells, 
and  the  cotyledons,  according  to  Dausse,  should  lose, 
during  the  process.  28  per  cent,  of  their  weight 
(Ph.  Cb.,  Oct.  9,  1850,  p.  687).  From  half  an  ounce 
to  an  ounce  may  be  prepared  and  taken  like  coffee  at 
breakfast.   (Richter.) 

1  This  tree  was  first  described  by  the  famous 
Abbe"  Giovanni  Ignazio  Molina  in  the  Saggio  sulla 
Storia  naturale  del  Chili,  published  at  Bologna,  In 
1782 ;  second  edition,  1810.  (Translated  into  Ger- 
man, I.  D.  Brandis,  Leipsic,  1786 ;  into  French, 
Gruvel,  Paris,  1789 :  into  English,  London,  1809 : 
also  MIddletown,  Conn.,  1880.)  It  is  first  noticed 
bv  systematic  writers  in  the  second  (Gmelin'e) 
edition  of  the  Syst.  Nat.,  tome  ii.  p.    767. 


( 


1036 


Quillaja.  — Quinina. 


PART  I. 


Properties. — Soap  bark  is  officially  described 
as  "  in  flat  pieces  of  variable  length,  3  to  8 
Mm.  thick,  or  in  small  chips;  outer  surface 
brownish-white,  often  with  small  patches  of 
cork  attached,  otherwise  nearly  smooth;  inner 
surface  yellowish-white,  nearly  smooth,  with 
occasional  circular  depressions,  conical  projec- 
tions or  transverse  channels;  fracture  uneven 
and  strongly  fibrous,  the  laminae  oblique  to  each 
other;  odor  slight;  taste  acrid.  The  powder  is 
strongly  sternutatory,  and  contains  calcium 
oxalate  in  monoclinic  pvramids  and  prisms  from 
0.035  to  0.200  Mm.  long."  U.  S.  The  fracture 
exhibits,  when  slightly  magnified,  glistening 
prismatic  crystals.  A  transverse  section  is 
marked  with  fine  radial  and  tangential  lines. 
(Mitlacher,  P.  P.,  1902.)  Quillaja  bark  is  his- 
tologically distinguished  and  its  powder  recog- 
nizable, by  the  large  and  numerous  prismatic 
calcium  oxalate  crystals,  especially  by  the  ir- 
regular bast  fibres  which  are  colored  pale  red  by 
diluted  sulphuric  acid  or  hydrochloric  acid,  prob- 
ably on  account  of  the  presence  of  phloroglucin. 

When  bruised  and  macerated  in  water  quillaja 
bark  imparts  to  that  liquid  the  property  of 
frothing  like  soap  when  agitated.  This  has 
been  found  by  Fleury,  Jr.,  and  Boutron-Chalard 
to  be  owing  to  the  existence  of  saponin  in  the 
bark,  the  same  principle  as  that  which  gives 
a  similar  property  to  Saponaria  officinalis.  (See 
Part  II.)  The  bark  contains  neither  tannic 
acid  nor  any  bitter  principle.  The  formula 
of  saponin,  given  by  Rochleder,  was  CrallM 
Oi8,  and  SchiapareUi  agreed  with  him.  Stiitz, 
however  {Ann.  Ch.  Ph.,  21S,  231).  gives  it  as 
C19II30O10,  and  this  is  now  accepted  for  the 
saponin  of  quillaja  bark.  Saponin  is  slowly 
decomposed  by  dilute  acids  into  sapogefnim,  C14 
H2a0a,  and  a  glucose.  R.  Robert  (Chem.  Cen- 
tral., 1893,  i.  32)  gives  a  list  of  one  hundred 
and  forty  plants  which  contain  bodies  of  the 
saponin  class.  He  arranges  them  under  sev- 
eral formulas  which  seem  to  form  an  homol- 
ogous series.  Thus,  C17II36O10  he  terms 
Saponin  I  (senegin  or  quillaia  sapotoxin)  ;  Cis 
HasOio  is  Saponin  II  (Schmiedeberg's  digi- 
tonin  or  saporubrin)  ;  C19H30O10  is  Saponin 
III  (quillain  or  quillaiac  acid)  :  C20H32O10  is 
cyclamin,  Paschki's  digitoxin,  or  mrsaparill- 
saponin;  C22H36O10  is  sarsa-saponin;  C26H44 
O10  is  parillin. 

Saponin,  as  found  in  commerce,  is  a  power- 
ful poison.  Robert  states,  however,  that  pure 
saponin,  C19H30O10,  is  destitute  of  physiolog- 
ical action,  and  that  commercial  saponin  de- 
pends for  its  activity  mainly  upon  quillaiac 
acid  and  sapotoxin,  the  other  substances  present 
being  saponin  and  lactosin,  C36H62O31.  G.  Mel- 
liers  states  that  there  is  present  in  quillaja  bark 
a  carbohydrate  which  he  has  identified  as  sac- 
charose.   (P.  J.,  Feb.  1901,  161.) 

Uses. — Both  the  active  principles,  quillaiac 
acid  and  sapotoxin,  of  quillaja  bark  are  violent 
local  irritants.  In  a  case  of  poisoning  by  quil- 
laiac acid  (T.  G.,  xi.)  the  symptoms  were  vio- 
lent vomiting,  with  epigastric  pain,  increased 


diuresis  and  cystic  irritation,  accompanied  by 
cold  sweats,  feeble  pulse,  threatened  syncope, 
and  other  evidences  of  collapse. 

Sapotoxin,  when  in  sufficient  concentration 
and  amount,  is  a  fatal  poison  to  all  forms  of 
protoplasm.  Given  to  the  lower  animals  in  very 
large  toxic  dose  it  produces  violent  convulsions 
with  death  from  failure  of  the  respiration. 
When  in  smaller  quantities  it  causes  violent 
dysenteric  diarrhoea,  with  ecchymotic  hyper- 
aemia,  oedema,  and  necrotic  destruction  of  the 
intestinal  mucous  membrane.  The  smallest 
lethal  doses  are  said  to  produce  great  weakness, 
death  occurring  after  some  days  through  col- 
lapse and  general  paralysis  without  intestinal 
symptoms.  In  such  cases,  when  the  drug  is 
administered  hypodermically,  a  severe  hemor- 
rhagic inflammation  occurs  at  the  place  of  injec- 
tion. Fatty  preparations  of  sapotoxin  applied 
to  t he  sound  skin  produce  redness  and  burning 
with,  after  repeated  applications,  painful  pus- 
tulation.  Both  sapotoxin  and  quillaiac  acid 
have  the  power  of  breaking  down  the  red 
blood  corpuscles,  but  it  is  not  apparent  that 
such  destruction  plays  an  important  role  in 
poisoning  by  these  substances  except  at  the 
point    of   injection   after  hypodermic   use. 

On  account  of  the  active  principles  of  soap 
bark  being  the  same  as  those  of  senega,  and  to 
some  extent  of  sarsaparilla,  Robert  has  pro- 
posed the  use  of  quillaja  as  a  cheap  substitute 
for  these  much  used  drugs.  As  a  stimulating 
expectorant  he  uses  a  decoction  (five  parts  to 
two  hundred)  in  doses  of  a  tablespoonful  for 
the  adult.  As  a  substitute  for  syrup  of  senega 
Power  suggests  the  syrup  of  quillaja,  prepared 
by  adding  four  parts  of  the  fluidextract  (made 
by  the  process  for  fluidextract  of  arnica  root, 
see  j».  524)  to  sufficient  syrup  to  make  twenty- 
live  parts.     (P.  J.,  Oct.  1886.) 

Quillaja  is  much  used  in  the  arts  for  washing 
silk,  cloth,  and  other  fabrics,  for  which  soap 
would  not  be  suitable.  It  is  an  emulsifying 
agent,  but  unless  ordered  by  the  physician 
should  never  be  used  by  the  pharmacist  in  the 
preparation  of  emulsions,  on  account  of  its 
active  medicinal  properties. 

Off.  Prep. — Fluidextractum  Quillajae,  U.  B.; 
Liquor  Picis  Carbonis,  Br.;  Tinctura  Quillajae, 
U.  8.   (Br.). 

QUININA.  U.  S. 

QUININE 

(qui-nl'na) 

C20H24N2O2.3H2O  =  375.46 

"An  alkaloid  obtained  from  the  bark  of  va- 
rious species  of  Cinchona  (Fam.  Rubiacea). 
Quinine  should  be  kept  in  well-stoppered,  am- 
ber-colored bottles."   U.  S. 

Chininum;  Quinine  Hydratee,  Fr.  Cod.;  Chinln, 
G.;  Chinlna,  It.;  Quinina,   Sp. 

This  alkaloid  is  prepared  by  adding  to  a  solu- 
tion of  quinine  sulphate  a  quantity  of  ammonia 
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water  or  solution  of  sodium  hydroxide  just  a 
sufficient  quantity  to  cause  a  precipitation  of 
the  alkaloid. 

Properties. — Quinine  is  whitish,  rather  floc- 
culent,  and  usually  not  crystalline;  it  may  with 
care  be  crystallized  from  its  alcoholic  solution 
in  silky  needles,  and  Liebig  obtained  it  from  a 
somewhat  ammoniacal  aqueous  solution  in  the 
same  form.  It  is  inodorous  and  very  bitter. 
The  crystals  obtained  from  alcoholic  solution 
have  the  composition  C20H24N2O2  +  3H2O,  and 
fuse  at  57°  C.  (134.6°  F.).  They  may  be  de- 
prived of  water  by  warming  or  exposure  over 
sulphuric  acid,  and  they  then  fuse  at  171.2°  to 
172°  C.  (340°  to  341.6°  F.).  By  carefully 
regulated  heat,  it  may  be  sublimed  unchanged, 
assuming  a  crystalline  form.  (Waddington, 
P.  J.,  March,  1868,  p.  413.)  According  to 
Hesse,  anhydrous  crystalline  quinine  is  soluble 
in  1960  parts  of  water  at  15°  C.  (59°  F.),  and 
the  trihydrate  in  1670  parts.  It  is  soluble  in 
about  900  parts  of  boiling  water,  in  about  6 
parts  of  cold  and  in  2  parts  of  boiling  alcohol, 
very  soluble  in  ether,  chloroform,  benzene, 
petroleum  benzin,  carbon  disulphide,  fixed  and 
volatile  oils,  and  in  about  200  parts  of  glycerin. 
The  alcoholic  solution  is  intensely  bitter.  Qui- 
nine is  unalterable  in  the  air.  It  forms  salts 
with  the  acids  which  readily  crystallize.  The 
tannate,  tartrate,  and  oxalate  are  said  to  be  in- 
soluble or  nearly  so,  but  are  dissolved  by  an  ex- 
cess of  acid.  The  acetate  is  so  slightly  soluble 
that  it  is  precipitated  from  a  solution  of  the 
sulphate  by  magnesium  acetate  and  the  other 
acetates.  (A.  J.  P.,  xxx.  386.)  When  recently 
precipitated  quinine,  diffused  in  water,  is 
exposed  to  the  action  of  a  stream  of  carbon 
dioxide,  the  quinine  is  dissolved,  and,  if  the  solu- 
tion be  exposed,  acicular  crystals  of  quinine  car- 
bonate will  be  deposited,  which  effloresce  in  the 
air,  are  soluble  in  alcohol,  but  insoluble  in  ether, 
have  an  alkaline  reaction,  and  effervesce  with 
acids.  After  the  deposition  of  the  crystals  has 
ceased,  the  solution  yields  quinine  on  evapora- 
tion. (Langlois,  C.  B.  A.  8.,  Nov.  7,  1853, 
727.)  Freshly  precipitated  quinine  is  scarcely 
soluble  to  an  appreciable  extent  in  an  excess  of 
potassium  hydroxide,  but  is  more  readily  dis- 
solved by  ammonia.  (Wadgymar,  A.  J.  P.,  Sept. 
1866,  451.)  Fluckiger  (1878)  noticed  that  solu- 
tions of  quinine  exposed  to  sunlight  rapidly 
turned  brownish-yellow,  and  subsequently  de- 
posited a  flocculent  precipitate,  which  he  proved 
to  be  neither  quinine  nor  quinicine,  but  an  en- 
tirely different  substance.  It  lost  the  alkaloidal 
character,  yet  possessed  the  same  chemical  com- 
position as  quinine.  He  named  it  quiniretin. 
(P.  J.,  May,  1878.) 

Quinine  and  its  salts  may  be  distinguished 
from  all  other  alkaloids  and  their  salts,  except 
only  quinidine  and  quinicine,  by  the  beautiful 
emerald-green  color  (thalleioquin)  which  results 
when  their  solution  is  treated  first  with  solution 
of  chlorine  and  then  with  ammonia,  and  which 
changes  to  a  white  or  violet  upon  saturation  with 
a  dilute  acid.     The  statement  which  has  been 


frequently  made  that  the  chlorine  water  must  be 
fresh,  was  disproved  by  C.  F.  Zeller.  (See 
A.  J.  P.,  1880,  p.  385.)  The  least  quantity  of 
quinine  may  be  detected  by  powdering  the  sub- 
stance supposed  to  contain  it,  then  shaking  it 
with  ether,  and  adding  successively  the  tests 
just  mentioned.  Quinine  in  aqueous  solution 
turns  the  plane  of  polarization  to  the  left,  to 
varying  degrees,  however,  according  to  the  con- 
centration, the  solvent  used,  etc.  Acids  increase 
the  amount  of  deviation.  In  relation  to  the  prop- 
erty possessed  by  quinine  of  imparting  fluores- 
cence to  its  aqueous  solution,  which  is  possessed 
also,  though  in  less  degree,  by  other  cinchona 
alkaloids,  and  other  properties  common  to  both 
quinine  and  its  sulphate,  there  will  be  occasion 
to  speak  under  quinine  sulphate.  A  singular 
discovery  was  made  by  Bence  Jones  of  London, 
of  a  substance  normally  present  in  the  animal 
system  having  analogous  properties,  and  named 
by  him  "  animal  quinoidine." 

Quinine  is  officially  described  as  "  a  white, 
flaky  or  micro-crystalline  powder,  odorless, 
having  a  bitter  taste,  and  slightly  efflorescent 
hi  dry  air.  Quinine,  when  freshly  crystallized, 
should  contain  three  molecules  of  water  of  crys- 
tallization. When  heated,  it  fuses  at  57°  C. 
(134.6°  F.),  and  loses  two  molecules  of  water 
of  crystallization  at  100°  C.  (212°  F.),  and  the 
third  molecule  at  125°  C.  (257°  F.) ;  at  ordinary 
temperatures  the  loss  is  gradual.  Quinine  free 
from  water  is  soluble  in  1750  parts  of  water, 
0.6  part  of  alcohol,  4.5  parts  of  ether,  1.9  parts 
of  chloroform,  158  parts  of  glycerin,  120  parts 
of  benzene,  3450  parts  of  a  solution  of  potas- 
sium hydroxide  (1  in  20),  and  in  1810  parts  of 
ammonia  water  at  25°  C.  (77°  F.).  It  is  sol- 
uble in  810  parts  of  water  at  80°  C.  (176°  F.). 
Quinine  containing  three  molecules  of  water  is 
soluble  in  1550  parts  of  water,  0.6  part  of  alco- 
hol, 1.3  parts  of  ether,  1.6  parts  of  chloroform, 
212  parts  of  glycerin,  166  parts  of  benzene,  3450 
parts  of  a  solution  of  potassium  hydroxide  (1  in 
20),  and  in  1810  parts  of  ammonia  water  at 
25°  C.  (77°  F.).  It  is  soluble  in  775  parts  of 
water  at  80°  C.  (176°  F.).  When  rendered 
anhydrous  by  heating  to  constant  weight  at 
125°  C.  (257°  P.),  its  melting  point  is  174.9°  C. 
(346.8°  P.).  Its  aqueous  solution  is  laevo- 
gyrate,  and  is  alkaline  to  moistened  litmus 
paper.  If  to  1  Cc.  of  an  aqueous  solution  of 
quinine  (1  in  100),  containing  just  sufficient 
diluted  sulphuric  acid  to  effect  complete  solu- 
tion, there  be  added  2  Cc.  of  bromine  T.S.,  fol- 
lowed by  1  Cc.  of  ammonia  water,  the  liquid 
should  acquire  an  emerald-green  color  (thalleio- 
quin). If  0.7  Gm.  of  Quinine  be  dissolved  in 
a  mixture  of  15  Cc.  of  acetic  acid,  6  Cc.  of  alco- 
hol, and  0.5  Cc.  of  sulphuric  acid,  the  solution 
heated  to  boiling,  and  7  Cc.  of  a  saturated  solu- 
tion of  iodine  in  alcohol  be  added  slowly,  bronze 
or  olive-green  crystals  of  quinine  iodo-sulphate 
will  separate  on  gradually  cooling  the  solution. 
These  crystals  are  insoluble  in  cold  water.  If 
0.2  Gm.  of  Quinine  be  dissolved  in  1  Cc.  of 
diluted  sulphuric  acid,  the  solution  diluted  with 
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distilled  water  to  20  Cc.  and  neutralized  with 
ammonia  water,  and  1  drop  of  solution  of  hy- 
drogen dioxide  and  1  drop  of  copper  sulphate 
T.S.  be  added,  and  the  liquid  boiled,  an  intensely 
red  color  should  appear,  which  slowly  changes 
to  a  blue,  and  finally  to  a  green  color.  (Quinine 
and  quinidine  alone  respond  to  this  test.)  One 
Gm.  of  Quinine  should  dissolve  completely  in  a 
slightly  warmed  mixture  of  6  Cc.  of  absolute 
alcohol  and  3  Cc.  of  ether,  which  solution  should 
remain  clear  on  cooling  (absence  of  cinchonine 
and  cinchonidine).  Quinine  should  not  impart 
more  than  a  faintly  yellowish  tint  to  sulphuric 
acid  (limit  of  readily  carbonizable  organic  im- 
purities), nor  produce  a  red  color  with  nitric 
acid  (difference  from  morphine).  Quinine 
:should  not  lose  more  than  14.3  percent,  of  water 
on  heating  to  125°  C.  (257°  F.)  (absence  of  an 
•excess  of  water).  When  heated  with  2  Cc.  of 
potassium  hydroxide  T.S.,  no  ammonia  should 
be  evolved  (absence  of  ammonium  salts).  Dis- 
solve 2  Gin.  of  Quinine,  which  has  previously 
ibeen  dried  at  50°  C.  (122°  F.)  for  two  hours  in 
a  porcelain  dish,  in  20  Cc.  of  alcohol.  Add 
2  drops  of  hematoxylin  T.S.,  neutralize  exactly 
with  sulphuric  acid,  and  evaporate  to  dryness 
-on  a  water-bath.  Complete  the  test  by  follow- 
ing the  directions  given  on  page  1046,  under 
Quinines  Sulphas  (Test  for  Other  Cinchona  Al- 
kaloids, Section  II.)."   U.  8. 

Quinicine  (quinicia). — When  quinine  and  cin- 
chonine, or  quinidine  and  cinchonidine,  or  their 
salts,  are  exposed  to  heat,  they  are  changed  into 
other  but  isomeric  alkaloids, — quinine  and  quini- 
dine into  quinicine,  isomeric  with  themselves, 
and  cinchonine  and  cinchonidine  into  cinchoni- 
cine,  isomeric  with  its  own  antecedents.  These 
new  alkaloids  are,  therefore,  products  rather 
than  educts,  and  generally  result,  in  greater  or 
less  proportion,  from  the  processes  employed  in 
extracting  the  other  alkaloids  from  bark,  though 
it  is  not  impossible  that  they  may  pre-exist  in 
bark  to  a  certain  extent,  being  formed  by  a 
natural   process,  from  the  same  original  alka- 


loids, either  in  the  living  tree,  or  in  the  barks 
while  drying,  after  separation  from  the  tree. 
Quinicine  is  almost  insoluble  in  water,  but  very 
soluble  in  alcohol,  and  differs  from  quinine  in 
being  dextro-rotatory  and  uncrystallizable.  Cin- 
chonicine  is  also  insoluble  in  water  and  soluble 
in  alcohol.  It  agrees  with  cinchonine,  from  which 
it  is  derived,  in  producing  deviation  of  the  plane 
of  polarization  to  the  right,  but  differs  from 
cinchonidine  in  this  respect,  and  differs  from 
both  in  being  amorphous  or  uncrystallizable. 

The  study  of  the  decomposition  products  of 
quinine  and  associated  alkaloids  so  actively 
carried  on  for  several  years  past  has  thrown 
considerable  light  upon  its  composition.  It 
appears  to  be  a  derivative  of  a  partially 
hydrogenized  diquinoline,  corresponding  to  the 
formula  C9He(OCHs)N  —  Coring  OH  )N.CHs. 
By  oxidation  with  chromic  acid  it  yields  quininic 
acid,  C9H5(0CH3)N.C00H,  which  is  the  phenol 
ester  of  cinchoninic  acid,  CgHeN.COOH ;  by  oxi- 
dation with  nitric  acid  it  yields  cinchomeronic 
acid,  C6H3N(C00H)2;  by  the  action  of  potas- 
sium hydroxide  it  yields  methoxyquinoline,  C» 
HeN(OCH3).  For  a  summary  of  our  knowl- 
edge upon  the  constitution  of  quinine  and  cin- 
chonine, see  Guareschi's  Einfiihrung  in  das 
Studium  der  Alkaloide,  translated  by  H.  Her- 
mann Kunz-Krause,  Berlin,  1896,  524  et  seq. 

The  most  important  artificial  salt  of  quinine 
is  the  sulphate,  the  process  for  procuring  which, 
as  well  as  its  properties,  will  be  hereafter  de- 
scribed. The  bisulphate,  hydrobromide,  and 
hydrochloride  have  been  retained  in  the  U.  S. 
Pharmacopoeia,  the  valerianate  having  been  dis- 
missed. The  phosphate,  acetate,  citrate,  lactate, 
camphorate,  ferrocyanate,  tannate,  arsenite,  an- 
timonate,  urate,  hypophosphite,  chlorate,  hydro- 
chloride with  urea,  citro-thymate ,  sulphovinate, 
salicylate,  sulpho-salicylate,  and  meconate,  have 
also  been  employed  or  recommended,  but  none 
of  them  has  yet  gained  admittance  into  the 
Pharmacopoeias,  and  none  probably  is  superior 
to  the  official  sulphate.1     The  first  four  may  be 
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72.00;  neutral  hydrobromide,  60.00;  neutral  sulphate  (or  acid  sulphate),  57.24;  tannate,  20.60.    The  following  table  was  com- 
piled by  Boymohd  of  Paris : 
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prepared  by  saturating  a  solution  of  the  acids 
respectively  with  quinine,  and  evaporating  the 
solutions.  The  camphorate  is  recommended  as 
a  substitute  for  the  valerate.  (A.  J.  P.,  July, 
1865,  p.  254.)  The  ferrocyanide  is  directed  to 
be  made  by  boiling  together  four  parts  of  qui- 
nine sulphate  and  one  of  potassium  ferro- 
cyanide, both  in  concentrated  solutions,  pouring 
off  the  liquor  from  a  greenish-yellow  substance 
of  an  oily  consistence  which  is  precipitated, 
washing  the  latter  with  distilled  water,  then 
dissolving  it  in  strong  alcohol  at  37.7°  C. 
(100°  F.),  filtering  immediately,  and  afterwards 
evaporating  the  solution.  Pelouze  believes  this 
preparation  to  be  pure  quinine,  mixed  with  a 
little  Prussian  blue.  (A.  G.  M.,  3e  ser.,  xv. 
236.)  The  tannate  may  be  prepared  by 
precipitating  one  part  of  quinine  sulphate,  dis- 
solved in  thirty  parts  of  water  acidulated  with 
a  few  drops  of  sulphuric  acid,  with  a  solution 
of  three  parts  of  tannic  acid  dissolved  in  thirty 
parts  of  cold  water,  and  then  washing  and  dry- 
ing the  precipitate.  For  other  methods  of  pre- 
paring the  tannate,  see  West.  Drug.,  1893,  352; 
Ph.  Centralh.,  1894,  155;  Proc.  A.  Ph.  A.,  1894, 
675.  It  has  the  advantage  of  possessing  little 
taste,  but  doubts  have  been  repeatedly  expressed 
about  its  efficiency.  At  best,  it  is  a  feeble 
preparation,  containing,  as  found  in  commerce, 
from  22.6  to  32  per  cent,  of  quinine.  Quinine 
arsenite  has  been  recommended  by  Ringdon,  es- 
pecially in  chronic  cutaneous  affections.  Adler 
prepares  it  by  dissolving  arsenic  trioxide  in 
water,  with  enough  alkali  to  make  the  solution 
neutral,  adding  about  five  times  its  weight  of 
silver  nitrate,  washing  the  precipitated  silver 
arsenite,  drying,  and  mixing  with  three  times 
its  weight  of  quinine  hydrochloride,  digesting 
the  mixture  for  a  day  with  70  per  cent,  alcohol, 
filtering,  and  allowing  the  filtrate  to  evaporate 
spontaneously.  The  salt  is  crystalline,  soluble 
in  alcohol,  chloroform,  and  ether,  but  sparingly 
so  in  water.  The  dose  is  one-third  of  a  grain 
(0.021  Gm.),  given  at  first  twice  a  day,  and 
afterwards  three  or  four  times  a  day.  Quinine 
antimonate  has  been  recommended  by  La  Cam- 
era of  Naples,  as  a  febrifuge,  being  especially 
applicable  to  cases  of  doubtful  periodicity.  It 
unites,  he  thinks,  the  evacuant  properties  of  the 
antimonials  with  the  antiperiodic  property  of 
quinine.  The  dose  is  two  or  three  grains  (0.13 
or  0.20  Gm.),  four  times  a  day.  (/.  P.  C,  3e 
ser.,  xxv.  471.)  Quinine  urate  is  thought  by 
Perayre  of  Bordeaux,  to  be  peculiarly  effica- 
cious in  obstinate  intermittents.  It  is  prepared 
by  boiling  10  parts  of  crude  quinine  in  water, 
adding  gradually  20  parts  of  crystallized  uric 
acid,  and,  after  sufficient  ebullition,  filtering 
and  evaporating.  A  yellow  salt  is  obtained, 
sometimes  amorphous,  more  frequently  crystal- 
line, soluble  in  hot  and  less  so  in  cold  water, 
and,  according  to  the  author,  capable  of  curing 
intermittent  fever  in  smaller  doses  than  the  sul- 
phate, with  less  cerebral  disturbance,  less  bitter- 
ness, and  easier  tolerance  by  the  stomach. 
(/.  P.  C,  3e  ser.,  xxxvii.  139.)     Quinine  hypo- 


phosphite  may  be  prepared  by  dissolving  3 
parts  of  calcium  hypophosphite  in  60  parts  of 
distilled  water,  and  adding  the  filtered  solution 
to  a  solution  of  13  parts  of  quinine  sulphate  in 
200  parts  of  alcohol,  allowing  the  mixture  to 
stand  two  hours,  and  filteringr  distilling  off  the 
alcohol  and  evaporating  the  solution  and  set- 
ting aside  to  crystallize.  The  salt  is  soluble  in 
25  parts  of  cold  water,  in  1.5  parts  of  boiling 
water,  and  in  10  parts  of  alcohol.  Quinine 
glycerophosphate  exists  in  two  conditions,  basic 
and  neutral.  The  basic  salt,  which  is  stable, 
may  be  made  by  dissolving  75.6  Gm.  of  quinine 
in  500  Cc.  of  ether  and  mixing  with  a  solution 
of  17.2  Gm.  of  glyeerophosphoric  acid  in  60 
Gm.  of  alcohol  (95  per  cent.),  collecting  the 
white  precipitate,  washing  with  ether,  and  dry- 
ing.    (E.  Fallieres,  P.  J.,  1898,  410.) 

Quinine  and  urea  hydrochloride, — "  chininum 
bimuriaticum  carbamidatum," — discovered  by 
Kutais  (1878),  is  best  prepared  by  Rice's  pro- 
cess. 79  parts  of  quinine  hydrochloride  are 
dissolved  in  70  parts  of  hydrochloric  acid  (sp. 
gr.  1.050),  the  solution  filtered,  12  parts  of  urea 
added,  and  the  whole  warmed  until  the  liquid 
is  clear.  It  is  then  set  aside,  that  crystals  may 
form.  These  are  soluble  in  an  equal  weight  of 
water,  and  also  in  strong  alcohol.  This  salt  has 
been  recommended  especially  for  hypodermic 
uses.  Quinine  citrothymate  is  prepared  by 
Pavesi  by  heating  in  a  flask  on  a  water  bath 
4  parts  of  quinine  and  6  parts  of  oil  of  thyme, 
with  enough  alcohol  to  dissolve  both.  After 
standing  12  hours,  2  parts  of  powdered  citric 
acid  are  added,  and  the  whole  heated,  filtered, 
evaporated,  and  allowed  to  crystallize.1  For 
uses  of  quinine  see  Quinines  Sulphas. 

1  Quinine  Chlorate  is  best  prepared,  according  to 
C.  R.  C.  Tichborne,  from  barium  chlorate.  He  mixes 
in  a  porcelain  dish  310  grains  of  barium  chlorate 
dissolved  in  a  little  boiling  water  with  2  ounces 
avoirdupois  of  quinine  sulphate,  and  12  ounces  of 
hot  water,  at  90°  C.  (194°  P.),  a  slight  excess  of 
the  sulphate  being  used  to  insure  the  precipitation 
of  all  the  barium.  Owing  to  this  excess,  a  slight 
pellicle  of  quinine  sulphate  floats  on  the  surface. 
Apply  heat,  and  gradually  add  a  very  little  pre- 
cipitated barium  carbonate  until  the  coating  of 
sulphate  is  replaced  by  a  slightly  oily  pellicle  of 
alkaloid.  The  quinine  chlorate  is  now  obtained  by 
evaporation  and  crystallization.  For  a  mode  of 
preparing  the  barium  chlorate,  see  A.  J.  P.,  1868, 
p.  101. 

The  chlorate  crystallizes  from  its  solution  in 
fungoid  tufts,  consisting  of  filiform,  snow-white  crys- 
tals, radiating  from  a  centre.  It  melts  with  heat, 
and  in  the  air  at  length  takes  fire,  burning  vividly 
and  if  dry  sometimes  with  explosion,  leaving  a 
carbonaceous  residue.  It  is  very  soluble  in  boiling 
water,  but  sparingly  in  cold,  and  is  deposited  from 
its  hot  solution  on  cooling.  Gently  warmed  with 
hydrochloric  acid.  It  emits  chlorine  copiously  and 
ammonia  now  added  in  excess  occasions  an  emerald- 
green  color, — thus  showing  that  it  is  a  compound 
of  chloric  acid  and  quinine.  (P.  J.,  2d  ser.,  vili. 
135.) 

Quinine  Citrate. — Quinine,  pure,  15  parts ;  citric 
acid,  8  parts.  The  product  corresponds  to  20  parts 
of   true   quinine   citrate. 

Quinine  Hydrobromide. — Quinine  sulphate,  100 
parts ;  potassium  bromide,  28  parts.  The  product 
corresponds  to  100  parts  of  quinine  hydrobromide. 
Quinine  hydrobromide  contains  almost  as  much 
quinine  as  the  sulphate,  and  is  soluble  in  54  parts 
of  water.  It  has  been  extensively  used  hypoder- 
mieally  in  the  form  of  a  ten  per  cent,  solution  in 
a  mixture  of  25  parts  of  alcohol  and  75  parts  of 
water.  Its  simple  aqueous  solution  seems  to  be 
preferable. 
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Dose,  one  to  five  grains  (0.065  to  0.32  Gm.). 

Off.  Prep. — Elixir  Ferri,  Quininse  et  Strychninse 
Phosphatum,  U.  8.;  Glyceritum  Ferri,  QuininaB 
et  Strychninae  Phosphatum,  U.  8.;  Oleatum 
Quininae,  U.  8.;  Syrupua  Hypophosphitum  Com- 
positus,  U.  8. 

Quinine  Hydriodide. — Quinine  sulphate,  95  parts ; 
potassium  Iodide.  40  parts.  The  product  corresponds 
to  100  parts  of  quinine  hydriodide. 

Iodized  Quinine  Hydriodide.— Quinine  hydrochlo- 
ride, 70  parts ;  potassium  iodide,  50  parts ;  iodine, 
20  parts.  To  be  triturated  together  with  a  little 
alcohol.  Corresponds  to  100  parts  of  the  above 
quinine  salt. 

Quinine  Hypophosphite. — Quinine  hydrochloride, 
100  parts ;  calcium  hypophosphite,  24  parts.  Cor- 
responds to   100  parts  of  the  above  quinine  salt. 

Quinine  Lactate. — -Quinine,  pure,  70  parts ;  lactic 
acid,  35  parts.  To  be  triturated  together,  if  neces- 
sary, with  a  few  drops  of  alcohol.  Corresponds  to 
100   parts  of  the  above  quinine  salt. 

Quinine  Phosphate.— Quinine  sulphate,  94  parts; 
sodium  phosphate,  80  parts.  Corresponds  to  100 
parts  of  the  above  quinine  salt.  (J.  P.  C,  May, 
1879;   .V.   It.,   Nov.    1879. 1 

Quinine  Sulphovinatc,  according  to  Carles,  Is  pre- 
pared by  dissolving  1C.9  parts  of  sodium  sulpbo- 
vlnate  in  200  parts  of  hot  alcohol,  and  42.8  parts 
of  quinine  sulphate  In  600  parts  of  hot  alcohol. 
The  hot  solutions  are  mixed,  cooled,  and  the  pre- 
cipitated sodium  sulphate  filtered  out.  The  filtrate 
Is  distilled,  and  the  residue  evaporated  and  dried 
at  a  low  temperature.  It  is  soluble  In  3  parts 
of  water.  Jalliarl  has  extensively  employed  hypo- 
dermic Injections  of  one  part  of  quinine  sulpho- 
vlnate  in  nine  parts  of  distilled  water,  with  great 
satisfaction.  In  the  severe  malarial  fevers  of  Algiers. 

Quinine  Salicylate  may  be  prepared  by  Jobst's  pro- 
cess, by  double  decomposition  between  solutions  of 
quinine  hydrochloride  and  ammonium  salicylate,  or 
by  saturating  an  alcoholic  solution  of  quinine  with 
an  alcoholic  solution  of  salicylic  acid.  The  crystals 
are  soluble  in  225  parts  of  water  and  In  20  parts 
of  alcohol. 

Quinine  Phcnatc,  or  carbolate  is  obtained  by 
Jobst,  having  the  composition  (,2<.IIs«>>V)t.('»>H«(>-  I{ 
Is  soluble  In  400  parts  of  water,  and  in  80  parts  of 
alcohol.  (P.  J.,  June  12.  1875.  i  Quinine  sulpho- 
salicylate,  on  account  of  its  slow  solubility  In  water, 
will  probably  not  be  very  useful  medicinally.  (See 
N.  R.,  1878,  p.  103.1  Quinine  meconatc  Is  pre- 
pared by  mixing  alcoholic  solution  of  meconlc  acid 
and   quinine. 

Ouitlint  Valerate.  Quinina'  Valeriana*.  Quinine 
Valerianate. — "Quinine  Valerianate  should  be  Kent  in 
well-stoppered  bottles  In  a  dark  place."   U.  8.   1890. 

"Take  of  Valerianic  Acid  half  a  troyouncc;  Sul- 
phate of  Qulnia  two  troyounccs;  Diluted  Sulphuric 
Acid,  Water  of  Ammonia.  Water,  each  a  sufficient 
quantity.  Dissolve  the  Sulphate  of  Qulnia  in  a 
pint  of  Water,  with  the  aid  of  Diluted  Sulphuric 
Acid  ;  then  add  Water  of  Ammonia  in  slight  excess, 
and  wash  the  precipitated  qulnia  with  water  until 
freed  from  sulphate  of  ammonium.  Dissolve  the 
Valerianic  Acid  in  five  pints  of  Water,  heated  to 
180°  F.,  add  the  qulnia  to  the  solution,  and,  when 
it  Is  dissolved,  set  the  whole  aside  for  several 
days  to  crystallize.  Decant  the  mother-water  from 
the  crystals,  dry  them  on  bibulous  paper,  and  keep 
them  in  a  well-stoppered  bottle.  By  evaporating 
the  mother-water  at  a  temperature  not  exceeding 
120°  F.,  more  crystals  may  be  obtained."  U.  S. 
1870. 

In  the  process  of  the  U.  S.  P.  1870  quinine  is 
first  obtained  by  decomposing  quinine  sulphate  by 
means  of  ammonia,  and  then  combined  directly  with 
valerianic  acid,  to  form  quinine  valerianate,  which 
crystallizes  from  the  solution  when  it  cools,  because 
much  less  soluble  In  cold  than  in  hot  water.  By 
the  late  Dublin  formula,  which,  with  the  salt 
Itself,  has  been  omitted  in  the  British  Pharmacopoeia, 
the  valerianate  was  obtained  by  double  decomposi- 
tion between  quinine  hydrochloride  and  sodium 
valerianate,  resulting  In  the  production  of  sodium 
chloride,  which  remained  In  solution,  and  quinine 
valerianate,  which  crystallized.  The  modern  name 
for  this  salt  Is  quinine  valerate,  the  IT.  S.  P.  (8th 
Rev.)  having  adopted  the  word  "valeric"  Instead 
of  "  valerianic  "  for  the  acid. 

Quinine  valerianate  Is  In  "  white,  or  nearly  white, 
pearly,  lustrous,  triclinic  crystals,  having  a  slight 
odor  of  valerianic  acid,  and  a  bitter  taste.  Permanent 
in  the  air.  Soluble,  at  15°  C.  (59°  F.),  in  100  parts 
of  water,  and  in  5  parts  of  alcohol ;  In  40  parts  of 


QUININE  BISULPHAS.  U.  S. 

QUININE  BISULPHATE 
(quj-m'nffi  bi-sul'phas) 

CaoHajFaOa-HaSO*  +  7Ha0  =  544.33 

"The  acid  sulphate  [SOa(OH)a.CaoHfl*N* 
Oa  -f-  7HaO]  of  the  alkaloid  quinine.  It  should 
be  kept  in  well-stoppered,  dark  amber-colored 
vials."   U.  S. 

Chlnlnum  BIsulfurlcum,  Quinine  Sulphas  Acldus;: 
Acid  Quinine  Sulphate ;  Sulfate  de  Quinine  Neutre, 
Fr.  Cod.;  Saures  Chlnlnsulfat.  Chinlnbisulfat,  O.; 
Blsolfato  di  chinina,  It.;  Sulfato  quinico  neutro,  Sp. 

This  salt  is  made  by  suspending  100  Gm.  of 
quinine  sulphate  in  500  Gm.  of  warm  distilled 
water,  and  adding  115  Gm.  of  diluted  sulphuric 
acid  ( U.  S.  P.) ,  filtering  and  crystallizing.  It  has 
been  introduced  because  of  the  great  advantages 
in  solubility  that  it  possesses  over  the  ordinary 
sulphate.  It  requires  but  8.5  parts  of  water  to 
dissolve  it,  while  tbe  sulphate  requires  720.  For 
use  in  the  form  of  pills  it  is  greatly  superior  on 
this  account,  while  it  may  be  administered  in 
solution  without  the  excess  of  acid  which  must 
be  used  when  the  ordinary  sulphate  is  pre- 
scribed in  order  to  dissolve  it.  Its  use  is  rapidly 
extending,  and  when  these  very  important  prac- 
tical points  of  superiority  are  fully  appreciated 
by  the  profession  it  should  be  used  almost  ex- 
clusively. It  is  officially  described  as  in  "  color- 
less, transparent  or  whitish,  orthorhombic  crys- , 
tals  or  small  needles;  odorless,  and  having  a 
very  bitter  taste.  It  effloresces  on  exposure  to. 
the  air,  and  turns  yellow  on  exposure  to  the- 
light.  Soluble  in  8.5  parts  of  water,  18  parts: 
of  alcohol,  1770  parts  of  ether,  920  parts  of' 
chloroform,  and  in  18  parts  of  glycerin  at  25°' 
C.  (77°  F.);  soluble  in  0.G8  part  of  water  at 
80°  C.  (176°  F.),  and  in  0.5  part  of  alcohol  at 
60°  C.  (140°  P.).  When  heated,  this  salt 
softens  at  60°  C.  (140°  F.),  becomes  semi-fluid 
at  70°  C.  (158°  F.),  and  melts  at  about  160°  C. 

boiling  water,  and  In  1  part  of  boiling  alcohol.  When 
heated  to  about  5*0°  C.  (194°  F.),  the  salt  melts,  form- 
ing a  colorless  liquid.  At  100°  C.  (212°  P.),  It  loses 
Its  water  of  crystallization,  and  also  begins  to  lose 
valerianic  acid.  On  ignition,  it  is  slowly  consumed, 
leaving  no  residue.  The  aqueous  solution  of  the 
salt  is  neutral  or  slightly  alkaline  to  litmus  paper. 
The  aqueous  solution,  when  acidulated  with  sulphuric 
acid,  exhibits  a  blue  fluorescence,  and  emits  the 
odor  of  valerianic  acid.  On  treating  10  Cc.  of  an 
aqueous  solution  (about  1  In  1300)  of  the  salt  with 
2  drops  of  bromine  water,  and  then  with  an  excess 
of  ammonia  water,  the  liquid  will  acquire  an  emerald- 
green  color.  With  proper  adjustment  of  the  rea- 
gents, more  dilute  solutions  will  give  a  paler  tint, 
while  more  concentrated  ones  will  acquire  a  deeper 
color,  or  throw  down  a  green  precipitate.  Am- 
monia water  added  to  the  aqueous  solution  throws 
down  a  white  precipitate,  soluble  In  an  excess  of  am- 
monia water,  and  also  in  about  20  times  its  weight 
of  ether.  Quinine  Valerianate  should  not  impart 
more  than  a  faintly  yellowish  tint  to  concentrated 
sulphuric  acid  (limit  of  readily  carbonizable,  organic 
impurities).  The  aqueous  solution  of  the  salt  should 
not  be  rendered  more  than  slightly  turbid  by  barium 
chloride  test-solution  (limit  of  sulphate)."  U.  8. 
1890. 

This  substance  probably  does  not  differ  In  Its 
general  medicinal  action  from  more  ordinary  salts 
of  the  alkaloid,  but  has  been  thought  to  be  effica- 
cious in  hemicrania. 

Dose,  two  to  fifteen  grains  (0.13  to  1.0  Gm.). 
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(320°  F.),  with  decomposition.  It  loses  all  of 
its  water  of  crystallization  at  100°  C.  (212° 
F.).  On  ignition,  the  salt  is  slowly  consumed, 
leaving  no  residue.  Its  aqueous  solution  has  a 
strongly  acid  reaction  and  shows  a  blue  fluores- 
cence. Barium  chloride  T.S.  produces  a  white 
precipitate,  insoluble  in  hydrochloric  acid.  If 
1  Gm.  of  the  salt  be  dried  at  100°  C.  (212°  F.) 
until  it  ceases  to  lose  weight,  the  residue,  cooled 
in  a  desiccator,  should  weigh  not  less  than  0.77 
Gm.  (corresponding  to  7  molecules  or  23  per- 
cent, of  water  of  crystallization).  If  to  1  Cc. 
of  an  aqueous  solution  of  Quinine  Bisulphate 
(1  in  100)  there  be  added  2  Cc.  of  bromine 
T.S.,  and  then  1  Cc.  of  ammonia  water,  the 
liquid  should  acquire  an  emerald-green  color 
(thalleioquin) .  Sulphuric  acid  should  produce 
not  more  than  a  faintly  yellow  tint  (limit  of 
carbonizable  organic  impurities).  Dissolve  2 
Gm.  of  Quinine  Bisulphate,  which  has  been 
dried  at  50°  C.  (122°  F.)  for  two  hours,  in 
20  Cc.  of  distilled  water,  carefully  neutralize 
with  diluted  sodium  hydroxide  T.S.,  and  evap- 
orate the  solution  to  dryness  on  a  water-bath. 
Complete  the  test  by  following  the  directions 
given  on  page  1046  under  Quinines  Sulphas 
(Test  for  Other  Cinchona  Alkaloids,  Sec- 
tion II.)."  U.  S. 

On  account  of  its  great  solubility  this  salt  is 
to  be  preferred  to  the  neutral  salts  whenever 
rapid  absorption  is  desired,  and  especially  for 
hypodermic  medication.  Its  dose  is  about  25 
per  cent,  greater  than  that  of  the  sulphate,  on 
account  of  its  greater  proportion  of  acid. 

Dose,  two  to  ten  grains  (0.13  to  0.65  Gm.). 

QUININ>E  HYDROBROMIDUM.  U.  S. 

QUININE  HYDROBROMIDB  (Quinina;  Hydrobromas, 
Pharm.  1890,  Quinine  Hydrobromate] 

(quj-ni'nse  hy-drg-bro'ini-dum) 

CaoH.j4N2O2.HBr  +  HaO  =  420.06 

"  The  hydrobromide  [HBr.Cao^NaOa  + 
HaO]  of  the  alkaloid  quinine.  It  should  be 
kept  in  well-stoppered,  amber-colored  vials." 
U.  S. 

Bromhydrate  de  Quinine  Basique,  Fr.  Cod.;  Mono- 
bromhydrate  de  Quinine,  Fr. ;  Chlninum  Hydro- 
bromlcum  ;  Chinlnhydrobromid,  Bromwasserstoffsaures 
Chinin,   G. 

This  official  salt  may  be  made  by  suspending 
10  parts  of  quinine  sulphate  in  80  parts  of 
water,  boiling,  and  adding  3.4  parts  of  barium 
bromide  dissolved  in  20  parts  of  water,  filtering, 
evaporating,  and  crystallizing.  It  may  also  be 
made  by  Leger's  process,  as  follows:  Quinine 
sulphate,  commercial,  crystallized,  40  parts;  po- 
tassium bromide,  dried  and  powdered,  11  parts; 
alcohol  (80  per  cent.),  400  parts;  distilled  water, 
400  parts.  Dissolve  the  sulphate  in  two  hun- 
dred parts  of  alcohol  by  the  aid  of  heat,  add  the 
potassium  bromide,  dissolved  in  thirty  parts  of 
distilled  water,  and  continue  the  heat  five  or  six 
minutes,  in  order  to  allow  the  potassium  sul- 

(66) 


phate,  which  is  formed,  to  acquire  greater  com- 
pactness, so  that  it  will  more  readily  settle.  Fil- 
ter off  from  the  precipitate,  and  wash  four 
times  with  fifty  parts  of  boiling  alcohol.  Let 
the  alcoholic  solution  cool,  when  a  further  small 
quantity  of  potassium  sulphate  will  be  de- 
posited. The  solution  is  then  again  filtered 
through  white  filtering  paper,  and  evaporated 
on  a  water  bath  to  one  hundred  parts.  Next, 
four  hundred  parts  of  distilled  water  are 
poured  on,  and  heat  is  applied  until  the  hydro- 
bromide  is  completely  dissolved.  After  allow- 
ing the  solution  to  stand  in  the  cold  for  about 
twenty-four  hours,  the  dish  will  be  found  filled 
with  a  compact  crystalline  mass.  The  crystals 
are  transferred  to  a  filter,  allowed  to  drain,  and 
dried  by  exposure  to  air.  Heating  would  cause 
them  to  fuse.  The  product  thus  obtained 
amounts  to  about  thirty  parts  of  perfectly  white 
quinine  hydrobromide.  By  evaporating  the 
mother  water  to  one-third  of  its  volume,  about 
six  parts  more  may  be  obtained.  It  is  abso- 
lutely necessary,  as  has  been  already  pointed 
out  by  Boille,  to  redissolve  the  hydrobromide 
in  water  as  above  stated,  if  the  salt  is  to  be  ob- 
tained in  white  and  bulky  crystals.  The  above 
quantity  of  four  hundred  parts  should  not  be 
diminished,  for,  if  this  were  done,  the  salt 
would  separate  at  first  in  the  form  of  an  oily 
liquid,  and  afterwards  would  form  a  crystalline 
crust.  (Repert.  de  Pharm.,  1880,  p.  390;  N.  R., 
Jan.  1881.) 

Properties. — It  is  in  "white,  light,  silky, 
needles ;  odorless,  and  having  a  very  bitter  taste. 
The  salt  effloresces  on  exposure  to  the  air. 
Soluble  in  40  parts  of  water,  0.67  part  of  alco- 
hol, 16  parts  of  ether,  8  parts  of  glycerin,  and 
very  soluble  in  chloroform  at  25°  C.  (77°  F.) ; 
soluble  in  3  parts  of  water  at  80°  C.  (176°  F.). 
When  heated  to  100°  C.  (212°  F.)  the  salt  loses 
its  water  of  crystallization.  At  152°  C.  (305.6° 
F.)  it  begins  to  fuse,  forming  a  svrupy  liquid 
at  200°  C.  (392°  F.).  On  ignition  it  is  slowly 
consumed,  leaving  no  residue.  Its  solutions  are 
neutral,  or  slightly  alkaline  to  litmus  paper,  and 
when  acidulated  with  diluted  sulphuric  acid 
show  a  vivid  blue  fluorescence.  Ammonia  water 
added  to  an  aqueous  solution  of  the  salt  pro- 
duces a  white  precipitate,  which  is  soluble  in  a 
large  excess  of  the  reagent.  On  precipitating  a 
saturated  aqueous  solution  of  the  salt  with 
sodium  hydroxide  T.S.,  filtering,  supersaturat- 
ing the  filtrate  with  acetic  acid,  adding  chloro- 
form and  a  little  chlorine  water,  and  shaking, 
the  chloroform  will  separate  with  a  vellow  color. 
If  1  Gm.  of  the  salt  be  dried  at  100°  C.  (212° 
F.)  until  it  ceases  to  lose  weight,  the  residue 
should  weigh  not  less  than  0.957  Gm.  (corre- 
sponding to  1  molecule,  or  4.25  percent,  of 
water  of  crystallization).  If  to  1  Cc.  of  a  solu- 
tion of  Quinine  Hydrobromide  (1  in  100)  2  Cc. 
of  bromine  T.S.  be  added,  and  then  1  Cc.  of 
ammonia  water,  an  emerald  green  color  should 
be  produced  (thalleioquin).  Quinine  hydro- 
bromide should  not  impart  more  than  a  faintly 
yellowish   tint  to   concentrated  sulphuric  acid 
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(limit  of  readily  carbonizable  organic  impuri- 
ties), nor  produce  a  red  color  with  nitric  acid 
(difference  from  morphine).  Aqueous  solu- 
tions of  the  salt  should  not  be  rendered  more 
than  faintly  turbid  by  barium  chloride  T.S. 
(limit  of  sulphate).  If  to  5  Cc.  of  a  saturated 
aqueous  solution  of  potassium  ferricyanide  25 
Cc.  of  water,  15  drops  of  ferric  chloride  T.S., 
and  5  Cc.  of  diluted  hydrochloric  acid  be  added, 
a  clear  brown  solution  should  result.  On  add- 
ing to  this  0.1  Gm.  of  Quinine  Hydrobromide, 
shaking  well,  and  allowing  it  to  stand  for  five 
minutes,  no  blue  color  should  be  developed 
(difference  from  morphine).  Dissolve  3  Gm. 
of  Quinine  Hvdrobromide,  which  has  been  dried 
at  50°  C.  (122°  F.)  for  two  hours,  in  30  Cc.  of 
hot  distilled  water  in  an  evaporating  dish,  and 
add  1.5  Gm.  of  crystallized  sodium  sulphate 
gradually,  with  constant  stirring,  and  evaporate 
the  liquid  on  a  water-bath  to  dryness.  Com- 
plete the  test  by  following  the  directions  given 
on  page  1046,  under  Quinince  Sulphas  (Test  for 
Other  Cinchona  Alkaloids,  Section  II.),  using 
30  Cc.  of  distilled  water  for  maceration  instead 
of  20  Cc  as  there  directed."    U.  S. 

Uses. — This  salt  is  well  fitted  for  hypodermic 
injection,  on  account  of  its  ready  solubility,  but 
is  not  superior,  if  equal,  to  the  bisulphate. 
The  plan  which  has  been  advocated  of  injecting 
a  hot  saturated  solution  is  to  be  deprecated,  as 
tending  to  cause  precipitation  in  the  cellular 
tissue.  It  is  very  capable  of  causing  cin- 
chonism,  but  the  amount  of  hydrobromic  acid  is 
too  small  to  sensibly  affect  the  system. 

Dose,  from  two  to  ten  grains  (0.13  to  O.U"» 
Gm.). 

QU1NIN/E  HYDROCHLORIDUM. 
U.  S..  Br. 

QUININE  HYDROCHLORIDE  [Quinine  Hydrocbloraa. 
Pharm.  1890,  Quinine  Hydrochlorate] 

(qul-ni'me   hy -dry-ehlG'rj-dum) 

CaoH^NaOa-HCl  _>.  2H20  =  393.76 

"The  hydrochloride  [HCl.CsoHaiNaOa  +  2 
HaO]  of  the  alkaloid  quinine.  It  should  be 
kept  in  well-stoppered,  amber-colored  vials." 
U.  S.  "The  hydrochloride,  CaoHa4NaOa,HCl, 
2HaO,  of  an  alkaloid  obtained  from  the  bark 
of  various  species  of  Cinchona  and  Remijia." 
Br. 

Muriate  of  Quinine ;  Chlorhydrate  de  Quinine 
Baslque,  Fr.  Cod. ;  Chlorhydrate  de  Quinine,  Fr. ; 
Chlnlnum  hydrochloricum,  P.  O. ;  Chlnlnhydrochlorid, 
Salzsaures  Chinln,  O.;  Cloridrato  di  chinina,  It. 

This  quinine  salt  was  recommended  for  ad- 
mission to  the  Br.  Ph.  1885  by  W.  Martindale 
on  account  of  its  being  more  soluble  in  water 
and  richer  in  quinine  than  is  the  sulphate.  It 
may  be  readily  prepared  by  treating  the  alka- 
loid with  diluted  hydrochloric  acid,  or  by  double 
decomposition  between  barium  chloride  and 
quinine  sulphate.     Quinine  hydrochloride  is  in 


u  white,  silky,  glistening  needles ;  odorless,  and 
having  a  very  bitter  taste.  The  salt  effloresces 
when  exposed  to  warm  air.  Soluble  in  18  parts 
of  water,  0.6  part  of  alcohol,  240  parts  of  ether, 
0.8  part  of  chloroform,  and  in  8  parts  of  glyc- 
erin at  25°  C.  (77°  F.) ;  soluble  in  0.4  part 
of  water  at  80°  C.  (176°  F.).  When  heated 
to  120°  C.  (248°  P.),  the  salt  loses  its  water 
of  crystallization.  At  about  156°  C.  (312.8° 
F.),  it  begins  to  melt,  but  is  not  fully  melted 
until  the  temperature  reaches  190°  C.  (374° 
F.).  On  ignition  it  is  slowly  consumed,  leaving 
no  residue.  Its  aqueous  solution  is  neutral  or 
faintly  alkaline  to  red  litmus  paper,  and  is 
not  fluorescent  except  when  greatly  diluted, 
or  when  sulphuric  acid  is  added  to  it.1  Silver 
nitrate  T.S.  produces  in  aqueous  solutions  of 
the  salt  a  white  precipitate,  insoluble  in  nitric 
acid.  If  1  Gm.  of  the  salt  be  dried  at  100°  C. 
(212°  F. )  until  it  ceases  to  lose  weight,  the 
residue  should  weigh  0.91  Gm.  (corresponding 
to  2  molecules  or  9.1  percent,  of  water  of  crys- 
tallization). If  to  1  Cc.  of  a  solution  of 
Quinine  Hydrochloride  (1  in  100)  2  Cc.  of 
bromine  T.S.  be  added,  and  then  1  Cc.  of  am- 
monia water,  an  emerald-green  color  should  be 
produced  (thalleioquin) .  Sulphuric  acid  should 
produce  no  color  (absence  of  readily  car- 
bonizable organic  impurities).  Aqueous  solu- 
tions of  the  salt  should  not  be  rendered  more 
than  faintly  turbid  by  barium  chloride  T.S. 
(limit  of  sulphate).  If  to  5  Cc.  of  a  saturated 
solution  of  potassium  ferricyanide  25  Cc.  of 
water,  15  drops  of  ferric  chloride  T.S.,  and  5 
Cc.  of  diluted  hydrochloric  acid  be  added,  a 
clear  brown  solution  should  result.  On  adding 
to  this  0.1  Gm.  of  Quinine  Hydrochloride,  shak- 
ing well,  and  allowing  it  to  stand  for  five 
minutes,  no  blue  color  should  be  developed 
(difference  from  morphine).  Dissolve  3  Gm. 
of  Quinine  Hydrochloride,  which  has  been 
dried  at  50°  C.  (122°  F.)  for  two  hours, 
in  30  Cc.  of  hot  distilled  water  in  an  evapo- 
rating dish,  and  add  1.5  Gm.  of  crystallized 
sodium  sulphate  gradually,  with  constant  stir- 
ring, and  evaporate  the  liquid  on  a  water-bath 
to  dryness.  Complete  the  test  by  following  the 
directions  given  on  page  1046,  under  Quinina 
Sulphas  (Test  for  Other  Cinchona  Alkaloids, 
Section  II.),  using  30  Cc.  of  distilled  water  for 
maceration  instead  of  20  Cc.  as  there  directed." 
U.  S. 

"  It  is  soluble  in  about  35  parts  of  cold 
water,  in  3  parts  of  cold  alcohol  (90  per  cent.), 
and  very  soluble  in  boiling  water  and  alcohol 
(90  per  cent.).  It  affords  the  reactions  char- 
acteristic of  hydrochloridas.  It  should  yield 
only  the  slightest  characteristic  reactions  with 
the  tests  for  sulphates.  When  converted  into 
quinine  sulphate,  by  dissolving  it  together  with 
an  equal  weight  of  sodium  sulphate  in  ten  times 


1  In  explanation  of  this  It  may  be  stated  It  is 
only  the  compounds  of  quinine  with  the  oxygen 
acids  that  show  the  fluorescence  In  acid  solution, 
none  of  the  compounds  of  the  haloid  acids  showing 
this  reaction. 
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its  weight  of  hot  water,  and  setting  the  mixture 
aside  at  60°  F.  (15.5°  C),  it  should  respond 
to  the  characters  and  tests  that  are  mentioned 
under  '  Quininae  Sulphas.'  Dried  at  a  tem- 
perature of  212°  F.  (100°  C),  it  loses  9  per 
cent,  of  water."  Br. 

Quinine  hydrochloride  has  a  decided  advan- 
tage over  the  sulphate  in  its  greater  solubility 
in  water.  It  is,  however,  less  soluble  than  the 
acid  quinine  hydrochloride  (see  below). 

Dose,  two  to  ten  grains  (0.13  to  0.65  Gm.). 

Off.  Prep. — Tinctura  Quininae,  Br.;  Vinum 
Quininae,  Br. 

QUININ/E  HYDROCHLORIDUM 
ACIDUM.  Br. 

ACID  QUININE  HYDROCHLORIDE 

(qui-ni'me  hy-dro-phlo'ri-dum  ac'j-dum) 

C2oH24N2022HCl  +  3H20  =  447.82 

"The  acid  hydrochloride,  CaoHiMNaOa^HCl, 
3HaO,  of  an  alkaloid  obtained  from  the  bark 
of  various  species  of  Cinchona  and  Remijia." 
Br. 

Chlorhydrate  de  Quinine  Neutre,  Fr. ;  Saurea 
Chlninhydrochlorid,  Saures  Chlorwasserstoffsaures 
Chlnin,  Q. 

This  is  an  official  quinine  salt  of  the  Br. 
Pharm.  1898.  It  has  been  introduced  on  ac- 
count of  its  remarkable  solubility  in  water, — 
i.e.,  less  than  its  own  weight.  It  may  be  made 
by  passing  hydrochloric  acid  gas  over  dry 
quinine,  but  more  conveniently  by  decomposing 
quinine  bisulphate  with  barium  chloride  or  by 
mixing  a  solution  of  neutral  hydrochloride  with 
one  molecular  proportion  of  hydrochloric  acid 
and  evaporating  the  solution  at  a  gentle  heat. 
It  is  officially  described  as  "  a  white  crystalline 
powder  soluble  in  less  than  its  own  weight  of 
water,  yielding  a  somewhat  acid  liquid.  It  af- 
fords the  reactions  characteristic  of  hydrochlo- 
rides. It  should  yield  only  the  slightest  char- 
acteristic reactions  with  the  tests  for  sulphates. 
Each  gramme,  when  dissolved  in  20  cubic  centi- 
metres of  water,  should  require  for  its  complete 
neutralization  not  more  than  2.5  cubic  centi- 
metres of  volumetric  solution  of  soda.  When 
converted  into  quinine  sulphate,  by  dissolving 
it  together  with  an  equal  weight  of  sodium  sul- 
phate in  ten  times  its  weight  of  hot  water,  ex- 
actly neutralizing  this  liquid  with  solution  of 
ammonia,  and  setting  it  aside  at  60°  F.  (15.5° 
C.)  to  cool,  it  should  respond  to  the  characters 
and  tests  which  are  mentioned  under  '  Quininae 
Sulphas.'  Dried  at  a  temperature  of  212° 
F.  (100°  O),  it  loses  not  more  than  12  per 
cent,  of  water."   Br. 

The  solubility  of  this  salt  fits  it  for  use  in 
hypodermic  and  rectal  injections.  Its  physio- 
logical and  therapeutic  action  and  its  dose  are 
those   of   quinine   sulphate. 

Dose,  two  to  ten  grains  (0.13  to  0.65  Gm.). 


QUININ/E  SALICYLAS.  U.  S. 

QUININE  SALICYLATE 

(quj-ni'nae  sal-i-cy'las) 

2C2oH24N202.C7H603  +  HaO  =  935.54 

"The  salicylate  [2CeH4(OH)COOH.CaoHs4 
N2O2  -f-  HaO]  of  the  alkaloid  quinine.  It 
should  be  kept  in  amber-colored,  well-stoppered 
vials."    U.  S. 

Salicylate  de  Quinine  Basique,  Fr.  Cod.;  Salicylate 
de  Quinine,  Fr.;  Chinlnsalicylat,  Salleylsaures  Chlnin, 
O.;   Sallcilato  qulnlco,  Sp. 

Preparation. — Quinine  salicylate  may  be 
made  by  adding  a  solution  made  by  dissolving 
3.9  parts  of  sodium  salicylate  in  30  parts  of 
water,  to  a  hot  solution  made  by  dissolving  10 
parts  of  quinine  sulphate  in  75  parts  of  boiling 
water.  The  precipitate  is  collected,  washed  and 
dried  and  recrystallized  from  its  solution  in 
alcohol. 

Properties. — It  is  officially  described  as  in 
"  colorless  needles,  permanent  in  the  air,  but 
on  keeping  readily  assuming  a  pinkish  color. 
Soluble  in  77  parts  of  water,  11  parts  of 
alcohol,  110  parts  of  ether,  37  parts  of  chlo- 
roform, and  in  16  parts  of  glycerin  at  25°  C. 
(77°  F.) ;  soluble  in  35  parts  of  water  at  80° 
C.  (176°  F.),  and  in  11  parts  of  alcohol  at 
60°  C.  (140°  F.).  When  heated,  it  begins  to 
melt  at  183°  C.  (361.4°  F.),  with  decomposi- 
tion, and  at  187°  C.  (368.6°  F.)  is  entirely 
melted  to  a  red  liquid.  When  ignited,  it  is 
slowly  consumed,  without  leaving  a  residue. 
Its  aqueous  solution  is  alkaline  to  red  litmus 
paper,  and  has  a  bitter  taste.  When  treated 
with  diluted  sulphuric  acid,  its  aqueous  solution 
develops  a  blue  fluorescence.  Its  aqueous 
solution,  when  treated  with  a  drop  of  ferric 
chloride  T.S.,  should  give  a  violet  color. 
Sulphuric  acid  containing  about  one-fifth  of  its 
volume  of  solution  of  formaldehyde  gives  a 
pink  color.  If  to  10  Cc.  of  a  dilute  aqueous 
solution  of  Quinine  Salicylate  there  be  added 
3  Cc.  of  bromine  T.S.  and  then  an  excess  of 
ammonia  water,  an  emerald-green  color  should 
be  produced  (thalleioquin) .  When  heated  at 
100°  C.  (212°  P.),  to  constant  weight,  it 
should  lose  not  more  than  2  percent,  in  weight 
(absence  of  excessive  moisture).  Mix  2  Gm. 
of  Quinine  Salicylate  with  10  Cc.  of  distilled 
water,  in  a  separator,  add  a  slight  excess  of 
ammonia  water,  and  shake  the  liquid  with  three 
successive  portions  of  25,  20,  and  10  Cc.  of 
ether,  collect  the  ether-solution  in  a  porcelain 
dish  and  evaporate  it  to  dryness  on  a  water- 
bath,  dissolve  the  residue  in  alcohol,  add  just 
sufficient  sulphuric  acid  to  render  the  liquid 
exactly  neutral,  and  again  evaporate  to  dryness. 
Complete  the  test  by  following  the  directions 
given  on  page  1046,  under  Quinince  Sulphas 
(Test  for  Other  Cinchona  Alkaloids,  Section 
II.)."  U.  S.  > 

Uses. — Quinine  salicylate  is  believed  by  many 
practitioners  to  be  a  valuable  remedy  in  the 
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advanced  stages  of  an  acute  rheumatism,  in 
subacute  rheumatism,  and  in  mild  gouty  con- 
ditions. When  the  general  system  is  in  a  con- 
dition of  lowered  vitality  ten  to  fifteen  grains 
(0.65  to  1.0  Gm.)  may  be  given  daily. 

Dose,  from  two  to  ten  grains  (0.13  to  0.65 
Gm.). 

QUININ/E  SULPHAS.  U.  S.,  Br. 

QUININE  SULPHATE 

(qui-nl'nae  sul'phas) 

(CaoHa4N202)2-H2S04  +  7H20  =  8G6.15 

"  The  sulphate  [SOafOHMCaoHaANaOa^-f 
7HaO]  of  the  alkaloid  quinine.  It  should  be 
kept  in  well-stoppered  bottles,  preferably  of 
an  amber  color,  and  in  a  dark  place."  U.  S. 
"The  sulphate,  [(C8oHa*N«Oa)2,H«S04]a,i:>Ha 
O,  of  an  alkaloid  obtained  from  the  bark  of 
various  species  of  Cinchona  and  Remijia."   Br. 

Sulfas  Qulnlcus  ;    Dlsulpbate  or   Basic   Sulphate   of 
Qulnla  ;      Sulfate     de     yulnlne      Baslque,      Jr      <<,<!  . 
Chlninum   Sulfurkum,   /'.   O.;  Chlnlnsulfat.    Sen  weld 
aaures    Chlnln.    O.;    Solfato   dl    chlnlna,    It.;    Sulfato 
qulnlco   basleo,   Sp. 

No  process  is  given  in  the  U.  S.  Pharm.  for 
preparing  quinine  sulphate;  that  of  the  I 
P.  1870  will  be  found  in  detail  in  the  U.  S.  I)., 
17th  ed.,  p.  1141.  The  process,  briefly  stated, 
is  to  exhaust  cinchona  bark  by  boiling  with 
water  acidulated  with  hydrochloric  acid  and 
adding  milk  of  lime  in  excess.  The  quinine  is 
precipitated  with  lime,  and  the  dried  precipi- 
tate digested  with  boiling  alcohol;  the  alco- 
holic solution  of  quinine  is  evaporated,  and  the 
mass  dissolved  in  water  acidulated  with  sul- 
phuric acid.  The  hot  solution  is  treated  with 
animal  charcoal  to  decolorize  it,  and  then  set 
aside  to  crystallize. 

Pellet ier  proposed  to  substitute  oil  of  tur- 
pentine for  alcohol  in  the  ordinary  process  for 
procuring  quinine  sulphate.  The  impure  qui- 
nine, precipitated  by  lime  from  the  acidulous 
decoctions,  after  being  washed,  pressed,  and 
dried,  Is  digested  with  the  oil,  which  dissolves 
the  quinine.  The  solution  thus  obtained  is  agi- 
tated with  water  acidulated  with  sulphuric  acid, 
by  which  quinine  sulphate  is  formed.  The  oil, 
separating,  rises  to  the  top,  and  is  removed 
for  future  use,  and  the  aqueous  solution  of 
the  salt  is  evaporated,  and  treated  as  in  the  orig- 
inal process.  A  disadvantage  of  this  method  is 
said  to  be  that  the  oil  does  not  completely  ex- 
haust the  precipitate.  A  similar  process  has 
been  employed  here  and  in  England,  either 
fusel  oil  or  benzene  being  substituted  for  oil 
of  turpentine.  In  this  instance,  however,  the 
solvent  is  added  to  the  impure  quinine,  without 
separation  from  the  acidulated  decoction  from 
which  it  was  precipitated  by  lime.  The  mix- 
ture being  well  agitated,  the  fusel  oil  or  ben- 
zene dissolves  the  alkaloids,  and,  rising  to  the 
surface  of  the  liquid,  is  drawn  off  by  a  siphon. 
The  solution  thus  drawn  off  is  treated  as  above 


with  water  acidulated  with  sulphuric  acid,  and 
the  process  is  completed  in  the  same  manner. 
(See  P.  J.,  xiv.  29,  92,  and  139.) 

The  importation  of  quinine  sulphate  and  salts 
of  quinine  amounted  in  1903  to  3,300,444 
ounces,  valued  at  $744,774;  in  1904  to  3,796, 
139  ounces,  valued  at  $826,791;  in  1905  to 
2,904,277  ounces,  valued  at  $638,755.  For  a 
"  commercial  history  of  quinine,"  with  statistics, 
see  D.  C,  1896,  32.  Quinine  sulphate  made  in 
Java  is  now  found  in  commerce.  (A.  J.  P., 
1898,  345.) 

When  barks  containing  the  alkaloids  cin- 
chonidine and  quinidine  are  used,  as  their  sul- 
phates are  much  more  soluble  than  that  of 
quinine,  it  follows  that  in  the  mother  waters 
left  after  the  crystallization  of  quinine  sulphate 
there  will  be  found  a  portion  of  cinchonidine 
or  quinidine  sulphate,  or  of  both.  In  fact, 
there  is  generally,  under  these  circumstances, 
more  or  less  of  the  sulphates  of  the  four  alka- 
loids, quinine,  cinchonine,  quinidine,  and  cin- 
chonidine, all  of  which  are  contained  in  many 
barks,  and,  besides  these,  a  portion  of  amor- 
phous alkaloid,  incapable  of  crystallization, 
probably  resulting,  in  part  at  least,  from  the 
heat  employed  in  the  process.  These  may  in 
a  great  decree  be  separated  through  their  dif- 
ferent solubilities  in  water.  Quinine  sulphate, 
being  least  soluble,  will  first  crystallize,  after- 
wards the  cinchonidine  or  quinidine  salt,  and 
finally  that  of  cinchonine,  which  is  the  most 
soluble,  while  the  uncrystallizable  salt  will  re- 
main in  solution,  and  may  be  obtained  in  the 
amorphous  state  by  evaporation  to  dryness. 

Properties. — "  White,  silky,  light,  flexible, 
glistening  crystals,  or  hard,  prismatic,  mono- 
clinic  needles,  making  a  very  lijrht  and  easily 
compressible  mass,  odorless,  and  having  a  per- 
sistent, very  bitter  taste.  It  effloresces  rapidly 
when  it  is  exposed  to  dry  air,  and  then  be- 
comes lustreless;  when  exposed  to  light  it 
acquires  a  brownish  tint.  Quinine  Sulphate 
sometimes  crystallizes  with  8  molecules  of  water 
of  crystallization  (16.18  percent.).  Soluble  in 
720  parts  of  water,  86  parts  of  alcohol,  400 
parts  of  chloroform,  and  in  36  parts  of  glyc- 
erin at  25°  C.  (77°  F.);  very  difficultly  soluble 
in  ether;  soluble  in  45  parts  of  water  at  80° 
C.  (176°  P.),  and  in  9  parts  of  alcohol  at  60° 
C.  (140°  F.).  Diluted  acids  increase  its  solu- 
bility in  water,  and  it  is  easily  soluble  in  a  mix- 
ture of  chloroform  2  parts,  and  absolute  alcohol 
1  part.  Quinine  Sulphate  which  has  been  dried 
over  sulphuric  acid  melts  at  205°  C.  (401°  F.). 
When  heated  to  60°  C.  (140°  F.),  or  when 
exposed  to  dry  air,  it  loses  all  but  2  molecules 
of  its  water  of  crystallization,  and  upon  heating 
it  to  115°  C.  (239°  F.),  the  remainder  is  ex- 
pelled. Upon  ignition,  the  salt  is  slowly  con- 
sumed, without  leaving  a  residue.  Its  aqueous 
solution  is  neutral  to  litmus  paper,  and  when 
acidulated  with  diluted  sulphuric  acid,  develops 
a  vivid  blue  fluorescence.  Barium  chloride  T.S. 
produces  a  white  precipitate,  insoluble  in  hy- 
drochloric  acid.     On   treating  10   Cc.   of  an 
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aqueous  solution  of  the  salt  (about  1  in  1300) 
with  5  drops  of  bromine  T.S.,  then  with  an 
excess  of  ammonia  water,  the  liquid  should 
acquire  an  emerald-green  color  (thalleioquin) . 
With  proper  adjustment  of  the  reagents,  more 
diluted  solutions  will  give  a  paler  tint,  while 
more  concentrated  ones  will  acquire  a  deeper 
color,  or  throw  down  a  green  precipitate."  U.  S. 
"  Filiform  silky  white  crystals,  of  an  intensely 
bitter  taste.  Soluble  in  about  800  parts  of 
water,  giving  a  solution  which  has  a  bluish 
fluorescence.  Entirely  soluble  in  water  acidu- 
lated with  a  mineral  acid.  Aqueous  solutions 
of  quinine  salts  yield  with  solution  of  ammonia 
white  precipitates,  soluble  in  ether  and  in  ex- 
cess of  the  solution  of  ammonia.  When  such 
aqueous  solutions  are  treated  first  with  solution 
of  bromine  or  of  chlorine  and  afterwards  with 
solution  of  ammonia,  they  become  of  an 
emerald-green  color,  changing  to  red  when 
mineral  acids  are  added.  Exposed  to  dry  air, 
Quinine  Sulphate  effloresces  until  the  15  mole- 
cules of  water  have  been  reduced  to  4.  It 
affords  the  reactions  characteristic  of  sul- 
phates.'.'  Br.    Its  cold  solution  is  opalescent. 

The  acid  quinine  salts  possess  fluorescent 
properties  with  the  exception  of  those  of  the 
haloid  acids.  It  has  also  been  discovered  that  the 
presence  of  acetphenetidin  conceals  the  fluores- 
cence of  sulphuric  acid  solutions  of  quinine. 
The  diluted  acids,  and  tartaric  and  oxalic  acids 
in  excess,  dissolve  the  sulphate  easily.  With 
an  additional  equivalent  of  sulphuric  acid  it 
forms  another  sulphate,  which  is  more  soluble 
in  water  than  the  official  salt,  and  crystallizes 
from  its  solution  with  much  greater  difficulty. 
This  is  now  considered  by  many  as  strictly 
neutral,  and  therefore  entitled  to  the  name 
of  quinine  sulphate,  while  the  official  salt 
contains  two  equivalents  of  base  to  one  of  acid, 
and  is  therefore  a  quinine  subsulphate  or  di- 
quinine  sulphate.  The  latter  name  was  adopted 
by  the  London  College,  and  has  been  much  used 
by  chemical  writers.  In  the  U.  S.,  Dublin,  and 
Edinburgh  Pharmacopoeias,  as  well  as  in  the 
French  Codex,  the  name  of  quinine  sulphate, 
originally  given  to  the  official  salt,  under  the 
impression  that  it  was  neutral,  was  retained ; 
and  it  has  been  assumed  by  the  1898  British 
Pharmacopoeia.  Hence  has  arisen  a  confusion 
of  nomenclature,  which  must  embarrass  the  stu-' 
dent.  The  following  statement  may  serve  to 
clear  up  this  confusion.  There  are  at  least 
three  quinine  sulphates  that  have  been  obtained, 
of  which  two  are  now  official.    The  first  of  these, 

( C20H24N2O2)  2H2SO4  +  7H2O 
is  a  "  diquinic  sulphate,"  but  is  the  official  salt 
known  as  quinine  sulphate,  or  Quinince  Sulphas, 
U.  S.;  the  second,  formed  by  dissolving  this  first 
in  dilute  sulphuric  acid,  has  the  formula 

C20H24N202,H2S04  +  7H2O 

and  is  the  official  quinine  bisulphate,  or  Qui- 
nince Bisulphas,  U.  S.;  while  the  third,  a  still 
more  acid  sulphate, 

C20H24N202,2H2S04  +  7H20 

may  be  obtained  from  a  solution  of  quinine  in 


excess  of  diluted  sulphuric  acid.  This  salt  is 
not  official.  Quinine  sulphate,  owing  to  the 
ease  with  which  it  parts  with  its  water  of 
crystallization,  is  apt  to  mislead  those  who  seek 
to  determine  its  quality.  Forty  samples  ex- 
amined by  A.  J.  Cownley  showed  results  vary- 
ing from  8.1  to  15.95  per  cent,  of  water  of 
crystallization.  He  recommends  for  adoption 
in  the  Pharmacopoeia  the  air-dried  salt,  which 
contains  two  molecules  of  water  (4.6  per  cent.), 
as  being  constant  in  composition.  Farr  and 
Wright  confirm  Cownley's  views,  and  object 
to  "  anhydrous "  quinine  sulphate,  which  has 
been  proposed  by  some  chemists  as  the  standard, 
because  it  has  the  opposite  fault  of  absorbing 
moisture.  (P.  J.,  1896,  525;  also  P.  J.,  1897, 
203.) 

Incompatibles  and  Tests. — "  One  Gm.  of  the 
salt  should  dissolve  completely  when  heated  to 
50°  C.  (122°  F.)  in  7  Cc.  of  a  mixture  of  2 
volumes  of  chloroform  and  1  volume  of  abso- 
lute alcohol,  and  the  solution  should  remain  clear 
on  cooling  (absence  of  ammonium  sulphate  and 
inorganic  salts).  Sulphuric  acid  should  impart 
to  the  salt  not  more  than  a  faintly  yellowish  tint 
(limit  of  readily  carbonizable  organic  impuri- 
ties). Nitric  acid  should  not  produce  a  red 
color  (difference  from  morphine).  If  1  Gm. 
of  the  salt  be  dried  at  a  temperature  of  115° 
C.  (239°  F.),  until  it  ceases  to  lose  weight, 
the  residue  should  weigh  not  less  than  0.838 
Gm.  (indicating  not  more  than  8  molecules  or 
16.18  percent,  of  water) ."  U.  S.  "  2.5  grammes 
of  the  freshly  prepared  salt  should  lose  0.38 
gramme  of  water  by  diying  at  212°  F.  (100° 
C).  Heated  to  redness  with  free  access  of 
air,  it  burns  without  leaving  any  residue  (ab- 
sence of  mineral  impurity)."  Br.  The  official 
test  (see  page  1046)  is  probably  the  most  reliable 
of  all  to  prove  the  presence  of  small  quantities 
of  other  cinchona  alkaloids.  It  is  a  modifica- 
tion of  Kerner's,1  and  admits  the  presence  of 

1  Kerner's  test  (G.  Kerner,  Zeitschrift  fitr  Analy- 
Usche  Chemie,  1862)  distinguishes  the  alkaloids  by 
their  solubilities  in  ammonia  water  of  given  strength, 
which,  according  to  Kerner,  are  more  fixed  and 
reliable  than  their  solubilities  in  water  or  other 
ordinary  solvent.  The  mode  of  application  Is  by 
taking  a  certain  quantity  of  the  sulphate  of  the 
alkaloid  dissolved  in  a  certain  quantity  of  water, 
and  then  adding  the  ammonia  water  gradually  until 
the  precipitated  alkaloid  is  redissolved :  the  quan- 
tity of  the  ammoniacal  liquid  necessary  to  produce 
this  effect  indicates  inversely  the  solubility  of  the 
alkaloid.  Quinidine  requires  from  10  to  11  times 
more  of  the  ammoniacal  liquid  than  quinine,  ctn- 
chonidine  from  12  to  13  times  more,  while  cln- 
chonine  is  not  dissolved  by  a  much  larger  propor- 
tion than  is  required  by  either  of  the  others,  and 
though  when  mixed  in  very  small  proportion  with 
quinine  it  is  dissolved  at  first,  yet  it  afterwards 
separates  on  standing.  This  test  is  now  official, 
and  as  modified  is  regarded  as  the  best  test  for 
quinine  sulphate.  Kerner's  test  has  been  elabo- 
rately criticised  and  discussed ;  it  appears  that  In 
order  to  get  results  which  are  at  all  trustworthy 
It  is  necessary  to  be  exceedingly  careful  to  observe 
the  specific  gravities  and  temperatures  ordered  by 
the  test.  (See  Parson's  paper,  Proc.  A.  Ph.  A., 
1884 ;  Am.  Drug..  1885.  also  1888 ;  D.  C.  1885 ; 
P.  J.,  1887:  Ph.  Era,  1887,  also  1888.)  In  De  Vrij'a 
Chromate  Test  for  Quinine  5  Gm.  of  quinine  sul- 
phate are  dissolved  in  500  Gm.  of  water  at  the 
boiling  temperature,  and  1.20  Gm.  of  potassium 
chromate  dissolved  in  a  little  hot  water  are  added. 
The    precipitate   at   first   produced    is    rapidly    redis 
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a  trace  of  other  alkaloids.  This  certainly  is 
as  pure  as  the  quinine  sulphate  need  be.  To 
separate  the  remaining  trace  of  alkaloids  en- 
tirely would  more  than  double  the  cost  of  the 
salt. 

"  Test  for  Other  Cinchona  Alkaloids. — I.  Dry 
2  Gm.  of  Quinine  Sulphate  in  a  porcelain  dish 
on  a  water-bath  for  two  hours  at  50°  C.  (122° 
F.).  II.  Transfer  the  residue  (which  should 
be  strictly  neutral  to  litmus  paper)  to  a  dry 
test-tube,  add  20  Cc.  of  distilled  water  and 
place  the  test-tube  in  a  water-bath;  heat  it  for 
half  an  hour  at  65°  C.  (149°  F.)  and  then 
allow  to  cool,  and  keep  the  temperature  at 
15°  C.  (59°  F.)  for  two  hours,  shaking  the 
test-tube  occasionally.  Filter  the  liquid,  trans- 
fer 5  Cc.  of  the  nitrate,  having  the  temperature 
of  15°  C.  (59°  P.),  to  a  dry  test-tube,  and  care- 
fully add  ammonia  water  (which  must  be  of 
official  strength  and  have  the  temperature  of 
exactly  15°  C.)  until  the  precipitate  which 
forms  has  just  redissolved;  not  more  than  6 
Cc.  of  ammonia  water  should  be  required  to 
produce  a  clear  solution.  If  the  temperature 
at  the  end  of  the  digestion  has  risen  to  16°  C. 
(60.8°  F.),  not  more  than  ri.5  (V.  of  ammonia 
water  should  be  required;  if  to  17°  C.  ( ri2.0° 
F.),  not  more  than  7  Cc.  of  ammonia  water 
should  be  used.  (In  each  case  a  clear  solution 
indicates  the  absenee  of  excessive  amounts  of 
other  cinchona  alkaloids.)"  U.  S.  For  Hera- 
path's  test  (quinine  iodo-sulphate) ,  see  U.  S. 
D.,  17th  ed.,  p.  1144.  The  British  Pharmaco- 
poeia gives  the  following  tests  for  the  presence 
of  other  cinchona  alkaloids: 

"  Quinine  Sulphate  when  tested  by  the  fol- 
lowing methods  should  not  afford  any  appre- 
ciable reaction  characteristic  of  cinchonine, 
quinidine,  oupreine,  or  amorphous  alkaloid,  and 
should  not  yield  more  than  a  total  of  3  per 
cent,  of  crystals  of  impure  cinchonidine  by  the 
following  test. 

Test  for  Cinchonidine  and  Cinchonine. — Dis- 
solve 4  grammes  of  the  Quinine  Sulphate  in 
120  cubic  centimetres  of  boiling  water.  Cool 
the  solution  slowly  to  122°  F.  (50°  C),  with 
frequent  stirring.  Separate,  by  filtration,  the 
purified  quinine  sulphate  which  has  crystallized 
out.  Concentrate  the  filtrate  by  evaporation 
until  it  is  reduced  to  10  cubic  centimetres  or 
less;  transfer  to  a  small  stoppered  flask,  and, 


solved,  and  In  from  5  to  10  seconds  crystallization 
begins,  star-shaped  groups  of  sulphur-yellow  nee- 
dles of  anhydrous  quinine  chromate — 2(C2oH24N»Oi) 
HjCrO* — being  formed.  The  separation  of  these  crys- 
tals Is  practically  complete  when  the  liquid  has  cooled, 
but  It  is  advisable  not  to  collect  the  crystals  before 
the  day  following  their  formation.  They  are  washed 
with  a  small  quantity  of  water,  dried,  and  weighed ; 
766.5  parts  of  quinine  chromate  are  equal  to  648 
parts  of  quinine  or  to  890  parts  of  quinine  sulphate. 
The  mother  liquors  contain  the  cinchonidine,  together 
with  a  small  quantity  of  quinine  chromate  amounting 
to  0.05  Gm.  in  100  Gm.,  and  to  this  extent  the  yiela 
of  quinine  chromate,  by  weighing,  must  be  corrected. 
To  ascertain  the  amount  of  cinchonidine  present  the 
total  filtrate  and  washings  are  rendered  alkaline  by 
soda  solution  and  evaporated  to  300  Gm.  The  cin- 
chonidine separates  during  the  heating,  and.  after 
cooling,  Is  collected  on  a  filter,  dried  at  100°  C,  and 
weighed.    (A.  Pharm.,  1886,  p.   1022.) 


when  cold,  shake  with  10  cubic  centimetres  of 
ether  and  half  that  amount  of  solution  of  am- 
monia. Set  aside  in  a  cool  place  for  not  less 
than  24  hours.  Collect  the  crystals,  which  con- 
sist of  cinchonidine  and  cinchonine  combined 
with  quinine,  on  a  tared  filter,  wash  with  a 
little  ether,  dry  at  212°  F.  (100°  C),  and 
weigh.  These  should  not  amount  to  more  than 
0.12  gramme. 

Test  for  Quinidine. — Dissolve  1  gramme  of 
the  Quinine  Sulphate  in  30  cubic  centimetres 
of  boiling  water;  cool,  and  filter.  To  the  solu- 
tion add  solution  of  potassium  iodide  and  a 
little  alcohol  (90  per  cent.)  to  prevent  the  pre- 
cipitation of  amorphous  hydriodides.  Collect 
any  separated  quinidine  hydriodide,  wash  with 
a  little  water,  dry  and  weigh.  The  weight 
represents  about  an  equal  weight  of  crystallized 
quinidine  sulphate.  None  or  only  the  slightest 
traces  should  be  obtained. 

Test  for  Cuprcine. — Shake  the  reerystal- 
lized  quinine  sulphate,  obtained  in  testing  the 
original  Quinine  Sulphate  for  cinchonidine  and 
cinchonine,  with  25  cubic  centimetres  of  ether 
and  6  cubic  centimetres  of  solution  of  ammonia, 
and  to  this  ethereal  solution,  separated,  add 
the  ethereal  liquid  and  washings  also  obtained 
in  testing  the  original  sulphate  for  the  two 
alkaloids  just  mentioned.  Shake  this  ethereal 
liquid  with  6  cubic  centimetres  of  a  10  per  cent. 
solution  of  sodium  hifdro.ridr,  adding  water  if 
any  solid  matter  should  separate.  Remove  the 
ethereal  solution.  Wash  the  aqueous  solution 
with  more  ether,  and  remove  the  ethereal  wash- 
ings. Add  diluted  sulphuric  acid  to  the  aque- 
ous liquid  heated  to  boiling,  until  exactly 
neutral.  When  cold,  collect  any  crystallized  sul- 
phate of  cupreine  on  a  tared  tiller;  dry,  and 
weigh.  None  or  only  the  slightest  traces  should 
be  obtained. 

I  rst  for  Cinchonine  and  Amorphous  Alka- 
loids.— Dissolve  1  gramme  of  the  Quinine  Sul- 
phate in  30  cubic  centimetres  of  boiling  water, 
add  1  gramme  of  sodium  potassium  tartrate. 
Allow  to  cool,  with  frequent  stirring;  filter. 
The  solution  when  evaporated  to  small  bulk 
should  give  little  or  no  precipitate  with  solution 
of  ammonia."  Br. 

Quinine  sulphate  is  decomposed  by  the  alka- 
lies, their  carbonates,  and  the  alkaline  earths, 
la  solution  it  affords  white  precipitates  with 
potassium  and  sodium  hydroxides,  and  am- 
monia, which  are  partly  soluble  in  an  excess  of 
alkali.  It  is  also  precipitated  by  astringent  in- 
fusions, the  tannic  acid  of  which  forms  a  white 
insoluble  compound  with  quinine.  The  soluble 
salts  of  lead  and  of  barium  occasion  precipi- 
tates; and  that  produced  by  the  salts  of  barium 
is  insoluble  in  the  acids.  The  soluble  salts  of 
acetic,  oxalic,  tartaric,  and  gallic  acids  occasion 
more  or  less  precipitation  with  solution  of  qui- 
nine sulphate  without  excess  of  acid.  A  solution 
of  chlorine  added  to  a  solution  of  quinine  sul- 
phate and  followed  by  the  addition  of  ammonia 
water  occasions  an  emerald-green  color,  and,  in 
certain  proportions,  the  deposition  of  a  green 
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precipitate.  The  green  compound  has  received 
the  name  of  thalleioquin.  The  drop  of  am- 
monia should  be  put  in  without  agitation.  Ac- 
cording to  Fliickiger,  l-5000th  part  of  quinine 
can  thus  be  found.  With  bromine  instead  of 
chlorine  the  test  is  more  delicate.  Fliickiger 
states  that  l-20,000th  part  of  the  alkaloid  can  be 
detected.  (See  a  paper  by  C.  F.  Zeller,  A.  J. 
P.,  1880,  p.  385;  P.  J.  1872,  p.  901.)  F.  S. 
Hyde  (Proc.  A.  Ph.  A.,  1897,  704)  states  that 
a  solution  of  calcium  hypochlorite  gives  more 
satisfactory  results  in  the  thalleioquin  test  than 
either  chlorine  or  bromine  water,  the  results 
being  more  certain  and  brilliant.  If,  previously 
to  the  use  of  ammonia  in  the  chlorine  test, 
a  concentrated  solution  of  potassium  ferro- 
cyanide  be  added,  a  dark  red  color  is  produced, 
which  persists  for  several  hours,  but  ultimately 
passes  into  green.  This  does  not  take  place 
with  cinchonine;  and,  though  quinidine  sulphate 
gives  the  same  red  color,  this  does  not  dis- 
appear as  with  the  quinine  salt,  but  is  per- 
sistent. (Schwartzer,  J.  P.  C,  4e  ser.,  iii.  475.) 
Quinine  sulphate  gives  a  reddish-brown  pre- 
cipitate with  iodine  dissolved  in  a  solution  of 
potassium  iodide.  It  is  possible  that  under 
some  circumstances  the  galvanic  current  may 
be  of  service  in  detecting  the  alkaloid ;  a  paper 
on  the  electrolysis  of  the  salt  will  be  found  in 
the  J.  P.  C,  4e  ser.,  xi.  16. *  For  valuable  com- 
ments on  quinine  sulphate  tests,  see  Proc.  A. 
Ph.  A.,  1897,  705. 

Adulterations. — Quinine  sulphate  has  often 
been  adulterated.  The  effects  of  adulteration 
may  be  produced  by  the  variable  quantity  of 
water  which  quinine  sulphate  may  contain,  with- 
out any  observable  alteration  in  its  sensible 
properties.  Millon  and  Commaille,  having  ex- 
posed quinine  sulphate  to  a  very  moist  atmos- 
phere at  the  temperature  of  about  16.6°  C.  (62° 
F.),  found  it  always  to  increase  in  weight,  so 
that  a  specimen  of  the  salt,  previously  deprived 
of  all  its  water  capable  of  being  separated  by 
heat,  had  in  five  days  absorbed  28.77  per  cent, 
of  water,  and  another  specimen  dried  after  its 
precipitation  simply  by  draining,  and  supposed 
to  contain  18  per  cent,  of  water,  had  in  ten 
days  absorbed  14  per  cent,  more,  making  its 
whole  percentage  of  water  32,  or  about  one- 
third  of  its  weight.  (J.  P.  C,  Nov.  1862,  p. 
379.)  This  is  an  important  fact,  and  will  ex- 
plain to  some  extent  the  frequent  variable 
effects  from  apparently  the  same  quantity  of 
the  salt.  It  is  easy  to  detect  and  to  obviate 
this  natural  sophistication  by  exposing  a  sus- 
pected specimen  to  a  heat  of  115°  C.  (239°  F.). 
The  loss  of  weight  will  indicate  the  quantity 


1  Morphine  has  been  mixed  with  quinine  with  fatal 
results.  If  there  be  more  morphine  than  will  form 
l-1000th  part  of  the  solution,  the  thalleioquin  test  will 
fail  to  develop  the  green  color.  The  morphine  in 
these  cases  is  to  be  recognized  by  adding  nitric 
acid  or  ferric  chloride  to  the  suspected  powder,  or, 
better  still,  iodic  acid,  which  is  decomposed  by  the 
alkaloid  and  forms  a  beautiful  violet  solution  with 
chloroform.  This  test  is  said  to  succeed  with  solu- 
tions containing  less  than  l-10000th  part  of  morphine. 
(P.  J.,  May,  1872,  901.) 


of  water  not  essential  to  the  salt.  Calcium 
sulphate,2  and  other  alkaline  or  earthy  salts, 
gum,  sugar,  mannite,  starch,  stearin,  caffeine, 
salicin,  phlorizin,  and  the  cinchonine  sulphate, 
and  sulphates  of  other  cinchona  alkaloids,  are 
among  the  substances  which  are  said  to  have 
been  fraudulently  added.  By  attending  to  the 
degree  of  solubility  of  the  sulphate  in  different 
menstrua,  and  to  its  chemical  relations  with 
other  substances  already  described,  there  can 
be  little  difficulty  in  detecting  these  adultera- 
tions. The  presence  of  any  mineral  substances 
not  readily  volatilized  may  be  at  once  ascer- 
tained by  exposing  the  salt  to  a  red  heat, 
which  will  completely  dissipate  the  quinine  sul- 
phate, leaving  the  mineral  behind.  A  volatile 
ammonium  salt  may  be  detected  by  the  odor  of 
ammonia  emitted  upon  the  addition  of  potassium 
hydroxide.  The  absence  of  organic  substances 
may  be  inferred  if  pure  cold  concentrated 
sulphuric  acid  forms  a  colorless  solution.  Gum 
and  starch  are  left  behind  by  alcohol,  and 
fatty  matters  by  water  acidulated  with  sulphuric 
acid.  Sugar  and  mannite  cause  a  solution  of 
the  salt  in  acidulated  water  to  have  a  sweet 
taste  after  the  precipitation  of  the  quinine 
by  an  alkaline  carbonate.  Salicin  imparts  the 
property  of  becoming  red  upon  the  contact  of 
sulphuric  acid;  but,  according  to  Pelletier,  this 
change  of  color  does  not  take  place  unless  the 
proportion  of  salicin  exceeds  one-tenth.  If 
only  in  this  proportion,  the  salicin  must  be 
isolated.  To  1  part  of  the  suspected  salt,  6 
parts  of  concentrated  sulphuric  acid  may  be 
added,  and  to  the  brown  liquid  which  results, 
125  parts  of  water.  The  salicin  is  thus  sepa- 
rated, and  may  be  obtained  by  filtration,  in 
the  form  of  a  bitter,  white  powder,  becoming 
bright  red  with  sulphuric  acid.  (See  A.  J.  P., 
xvii.  156.)  Caffeine  alters  the  solubility  of 
the  medicine  in  different  menstrua.  According 
to  Calvert,  a  saturated  solution  of  quinine  sul- 
phate in  cold  water  gives  with  a  solution  of 
chlorinated  lime  a  precipitate  soluble  in  an 
excess  of  the  latter,  while  a  solution  of  cin- 
chonine sulphate  of  the  same  strength,  treated 
in  the  same  manner,  gives  a  precipitate  which  is 
insoluble  in  a  great  excess  of  the  reagent. 
The  same  effect  is  produced  with  lime  water, 
and  with  solution  of  ammonia,  and  solution  of 
calcium  chloride,  while  it  furnishes  a  precipitate 
with  a  solution  of  cinchonine  sulphate,  yields 
none  with  a  solution  of  quinine  sulphate.  (J. 
P.  C,  3e  ser.,  ii.  394.)  Though  commercial 
quinine  sulphate  frequently  contains  a  portion 
of  one  or  more  of  the  other  cinchona  alkaloids, 
the  salt  is  only  slightly  less  efficacious  on  that 
account,  as  these  alkaloids  have  been  shown  to 
possess  identical  therapeutic  properties  with 
those  of  quinine,  and  to  be  little  inferior  in 
strength  to  them. 


J  Flora  China. — According  to  W.  A.  Puckner  (West. 
Drug.,  1896,  393),  nearly  pure  crystallized  calcium 
sulphate  in  fine  needle-shaped  crystals  has  been  ex- 
ploited as  quinine  sulphate  under  the  name  of  flora 
china. 
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Uses. — The  first  symptoms  of  cinchonism, 
as  produced  by  small  therapeutic  doses  of 
quinine  (ten  grains)  in  man,  are  usually  ringing 
in  the  ears,  slight  fulness  in  the  head,  and 
perhaps  some  deafness.  With  the  use  of 
larger  doses  these  symptoms  are  intensified;  the 
deafness  is  very  marked,  disturbed  vision  may 
exist,  and  the  flushed  face,  with  the  sense  of 
distention  in  the  head,  may  point  towards  a 
cerebral  congestion,  which  is  in  some  cases 
Telieved  by  spontaneous  epistaxis.  In  decided 
cinchonism,  giddiness  and  staggering  in  walking 
are  very  common.  After  toxic  doses,  severe 
headache,  delirium,  stupor,  complete  deafness 
and  blindness,  dilated  pupils,  embarrassment 
of  respiration,  great  weakness,  convulsions, 
paralysis,  and  finally  collapse,  either  comatose 
or  delirious,  may  result.  The  deafness  pro- 
duced by  large  doses  of  quinine  usually  passes 
off  rapidly;  very  rarely  is  there  a  permanent 
impairment  of  hearing.  Amaurosis,  with  a 
peculiar  ischaemia  of  the  retinal  vessels,  has  in 
a  small  number  of  cases  been  produced  by 
very  large  therapeutic  doses  of  the  alkaloid. 
Besides  its  effects  on  the  brain,  quinine  sulphate 
sometimes  occasions  great  gastric  and  intes- 
tinal irritation,  marked  by  oppression  of 
stomach,  nausea,  abdominal  pains,  vomiting. 
and  purging.  In  general,  these  effects  of  ex- 
cessive closes  gradually  pass  off,  although  par- 
tial deafness  often  continues  for  several  days, 
and  sometimes  much  longer,  and  permanent 
•deafness  has  resulted.  It  is  capable  of  taking 
life,  although  enormous  amounts  of  it  are  req- 
uisite for  thus.  Several  cases  of  reeovery  are 
recorded  after  the  taking  of  an  ounce  by  the 
stomach.  Probably  only  a  portion  of  the  drug 
was  absorbed.  Five  ounces  taken  in  ten  days 
have  caused  death. 

Although  it  is  not  possible  at  present  to 
explain,  with  complete  satisfaction,  all  the  clin- 
ical uses  of  quinine  from  its  known  physiologi- 
cal action,  yet  it  seems  proper  to  speak  hero 
briefly  of  our  knowledge  of  its  influence  upon  the 
healthy  organism,  referring  the  reader  for  de- 
tails to  H.  C.  Wood's  Treatise  on  Therapeutics. 
The  action  of  the  drug  upon  the  cerebrum  is 
somewhat  uncertain.  It  is  probable  that  mod- 
erate doses  stimulate  the  brain  to  some  extent, 
especially  the  basal  ganglia  connected  with  the 
special  senses,  and  it  is  very  certain  that  toxic 
doses  overwhelm  and  paralyze  the  gray  matter 
of  the  brain.  Upon  the  spinal  cord  of  man 
therapeutic  doses  produce  no  marked  effect. 
Two  facts,  first  pointed  out  by  T.  A.  Chaperon 
(Pfluger's  Archiv,  1869,  p.  *295),  have  been 
so  abundantly  substantiated  that  we  mast  ac- 
cept them  as  established.  They  are — quinine 
in  small  doses  causes  in  the  frog  a  lessening 
of  the  reflex  activity,  which  is  removed  by  sec- 
tion of  the  medulla ;  quinine  in  large  doses  pro- 
duces a  permanent  palsy  of  reflex  activity.  The 
first  of  these  actions  is  considered  to  show  that 
the  alkaloid  stimulates  Setschenow's  centre  in 
the  base  of  the  brain,  the  second  is  probably 
due  to  a  paralysis  of  the  spinal  cord.     It  has 


been  proved  by  Binz  and  subsequent  observers 
that  when  the  alkaloid  is  added  to  blood  outside 
of  the  body  in  a  proportion  of  not  less  than 
one  part  to  four  thousand  it  immediately 
checks,  and  finally  arrests,  the  amoeboid  move- 
ments of  the  white  blood  corpuscles.  How  far 
this  occurs  when  the  medicine  has  been  taken 
into  the  living  organism  has  not  been  exactly 
determined,  but  we  certainly  are  not  able  to 
appreciate  any  such  effect  in  health  or  disease 
by  therapeutic  doses.  The  ozonizing  power  of 
the  red  corpuscles  in  drawn  blood  is  lowered  by 
the  addition  of  quinine.  Ordinary  therapeutic 
doses  exert,  however,  no  perceptible  influence. 
How  far  the  marked  antipyretic  influence 
exerted  by  large  doses  of  quinine  is  dependent 
upon  its  action  upon  the  blood  is  at  present 
purely  a  matter  of  conjecture.  In  1765,  Prin- 
gle  called  attention  to  the  power  of  cinchona 
bark  over  putrefaction,  and  it  has  recently 
been  experimentally  proved  by  Binz,  Hallier, 
1'avesi,  and  others,  that  one  part  of  the  alka- 
loid in  three  hundred  parts  of  milk,  albuminous 
solutions,  meat,  honey,  syrup,  etc.,  will  keep 
in  check  for  a  long  time  putrefaction  and  other 
fermentations.  Binz  has  shown  that  this  is 
due  to  a  poisonous  influence  upon  the  low 
forms  of  life  which  accompany  or  produce  these 
changes.  Introduced  into  the  jugular  vein  or 
coronary  artery,  or  in  any  way  brought  in 
direct  contact  with  the  heart,  it  lessens  the 
force  and  frequency  of  the  pulsations,  and 
finally  produces  diastolic  arrest.  In  man,  very 
large  doses  of  quinine  (thirty  to  sixty  grains) 
lower  the  force  and  frequency  of  the  pulse; 
a  pulse  rate  of  forty  has  been  noted,  and  in 
reported  cases  of  quinine  poisoning  the  pulse 
has  been  imperceptible  at  the  wrist.  Under 
the  latter  circumstances  the  pulse  rate  may  be 
increased,  but  the  cardiac  force  is  reduced  to  a 
minimum.  The  evidence  is  conclusive  that  both 
in  man  and  in  the  lower  animals  quinine  in 
sufficient  amount  is  a  powerful  depressant  to 
the  heart  muscle  or  ganglia.  An  enormous 
amount  has  been  written  during  the  last  ten 
years  concerning  the  action  of  quinine  upon 
the  uterus.  The  result  of  it  all  seems  to  indi- 
cate positively  that  the  alkaloid  has  no  power 
to  originate  uterine  contractions  in  the  preg- 
nant female,  but  that  when  once  parturition 
has  commenced  the  flagging  pains  are  greatly 
stimulated  and  increased  by  a  dose  of  ten 
grains  of  the  drug.  When  abortion  is  threat- 
ened through  malarial  influence  no  hesitation 
need  be  felt  in  using  the  drug  to  avert  the 
impending  catastrophe.  Any  salt  of  quinine 
which  escapes  absorption  in  the  stomach  must 
be  precipitated  by  the  alkaline  juices  of  the 
bowels,  and  be  absorbed  very  slowly  or  not  at 
all.  What  seems  a  priori  almost  inevitable  has 
been  shown  to  be  the  case  by  the  researches 
of  Kerner,  who  found  the  alkaloid  in  the  faeces. 
The  importance  of  giving  the  salt  in  some 
easily  soluble  form,  if  it  is  intended  for  all  of 
it  to  be  absorbed,  is  plain.  When  taken  into 
the  system,  it  seems  to  find  its  way  into  all  the 
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secretions, — it  having  been  found  in  the  tears, 
sweat,  milk,  urine,  and  saliva.  Some  of  it  is 
eliminated  unchanged,  but,  according  to  the  re- 
searches of  G.  Kerner,  a  portion  of  it  escapes 
in  an  amorphous  uncrystallizable  form  and  a 
second  portion  as  a  substance  free  from  bitter 
taste,  though  crystallizable  and  having  the 
fluorescence  of  quinine;  for  this  substance  he 
has  proposed  the  name  of  dihydroxyl- quinine. 
Upon  the  elimination  both  of  uric  acid  and  of 
urea  the  salts  of  quinine  appear  to  have  a 
decided  influence,  decreasing  it  very  noticeably. 

Quinine  sulphate  may  be  given  in  pills,  cap- 
sules or  solution,  or  suspended  in  water  by  the 
intervention  of  syrup  and  mucilage.  The  form 
of  pill  is  usually  preferred.  The  solution  may 
be  readily  effected  by  the  addition  of  a  little 
acid  of  almost  any  kind  to  the  water.  Eight 
grains  (0.5  Gm.)  of  the  sulphate  will  dissolve 
in  a  fluidounce  (30  Cc.)  of  water  acidulated 
with  about  twelve  minims  (0.7  Cc.)  of  the  di- 
luted sulphuric  acid  or  aromatic  sulphuric  acid 
of  the  Pharmacopoeias.  One  of  the  best  ways 
of  exhibiting  it  to  children  is  to  mix  the  dose 
quickly  with  half  a  teaspoonful  of  aromatic 
elixir  or  syrup  of  licorice  and  administer 
it  before  it  can  dissolve.  A  few  drops  of 
laudanum  may  be  added  if  nausea  or  distur- 
bance of  the  bowels  is  apprehended.  J.  S. 
Blockley  ascertained  that  glycerin  will,  if  gently 
heated,  dissolve  eight  grains  of  the  sulphate  in 
each  fluidrachm,  and  may  therefore  be  con- 
veniently used  as  a  vehicle.  (Lond.  Chemist, 
Sept.  1857.)  R.  H.  Thomas  of  Baltimore, 
found  that  one  part  of  tannic  acid  will  deprive 
five  parts  of  quinine  sulphate  of  bitterness, 
without  impairing  its  efficacy.  ( Am.  J.  M.  S.,  N. 
S.,  xix.  541.)  It  is  obvious  that  quinine  tannate 
is  thus  formed,  and  as  this,  though  insoluble  in 
water,  is  readily  dissolved  in  diluted  acids,  and 
consequently  in  the  gastric  liquor  when  acid, 
there  can  be  no  doubt  that  it  will  generally 
prove  efficacious.  It  may,  however,  happen 
that  the  stomach  may  be  quite  free  from  acid, 
and  that  the  operation  of  this  salt  may  prove 
less  certain  than  that  of  the  sulphate,  and  such 
is  asserted  to  have  been  the  case  in  some  in- 
stances, but  a  little  lemonade  taken  after  the 
medicine  would  probably  obviate  the  difficulty. 

Quinine  is  used  in  practical  medicine  as  a 
tonic,  antiperiodic,  antipyretic,  and  a  uterine 
stimulant.  It  is  certainly  the  most  efficient 
remedy  known  in  malarial  diseases,  in  which  it 
acts  by  poisoning  the  Plasmodium  malarias 
first  detected  in  the  blood  of  persons  suffer- 
ing from  malarial  disease  by  Laveran,  and  now 
generally  recognized  as  the  infectious  cause  of 
the  disease.  It  should  be  administered  in  such 
a  way  that  the  last  dose  shall  be  ingested  about 
two  hours  before  the  expected  return  of  the  par- 
oxysm, and  the  first  dose  four  or  five  hours 
previous  to  the  last.  When  there  is  sufficient 
time,  its  influence  is  almost  always  very  sensibly 
aided  by  the  exhibition,  twelve  or  more  hours 
before,  of  a  mercurial  or  other  purge.  Quinine 
exerts  in  febrile  disease  a  decided  antipyretic 


action,  which  is  especially  manifested  during 
those  stages  of  disease  in  which  the  natural  ten- 
dency is  towards  a  lowering  of  temperature. 
In  typhus  and  typhoid  fever,  scarlatina,  severe 
erysipelas,  rheumatic  hyperexia,  etc.,  after  the 
use  of  the  cold  bath,  twenty  grains  of  the  alka- 
loid are  often  very  efficacious  in  preventing  a 
rapid  return  of  the  excessive  fever. 

Twelve  grains  of  quinine  sulphate  are  equiva- 
lent to  about  an  ounce  of  good  bark.  The  dose 
varies  exceedingly,  according  to  the  circum- 
stances of  the  patient  and  the  object  to  be  ac- 
complished. As  a  tonic  simply,  a  grain  (0.065 
Gm.)  may  be  given  three  or  four  times  a  day, 
or  more  frequently  in  acute  cases.  In  intermit- 
tens, from  twelve  to  twenty- four  grains  (0.78 
to  1.6  Gm.)  should  be  given  between  the  par- 
oxysms, divided  into  smaller  or  larger  doses  ac- 
cording to  the  condition  of  the  stomach  or  the 
length  of  the  intermission.  From  one  to  four 
grains  (0.065  to  0.26  Gm.)  may  be  given  at 
once,  and  some  even  advise  the.  whole  amount. 
In  malignant  intermittents  and  remittents,  the 
quantity  may  be  increased  to  thirty  grains  (2.0 
Gm.)  or  even  ninety  grains  (5.8  Gm.)  between 
the  paroxysms.  When  the  stomach  will  not  re- 
tain the  medicine,  it  may  be  administered  with 
nearly  as  much  efficacy  by  enema, — from  six  to 
twelve  grains  (0.4  to  0.78  Gm.)  with  two  fluid- 
ounces  (60  Cc.)  of  acidulated  starch  water,  and 
from  twenty  to  forty  drops  (1  to  2  Cc.)  of 
laudanum,  being  injected  into  the  rectum,  in 
ordinary  cases,  every  six  hours.  Should  cir- 
cumstances render  this  mode  of  application  im- 
practicable, the  hypodermic  syringe  should  be 
resorted  to.  If  the  ordinary  sulphate  be  used, 
the  solution  for  hypodermic  use  should  be  made 
with  tartaric  acid,  grain  for  grain,  and  should 
always  be  carefully  filtered.  The  sulphovinate 
has  been  especially  recommended,  but  is  of 
doubtful  advantage.  (P.  J.,  May,  1875,  p.  909.) 
The  official  hydrobromide  and  bisulphate  have 
been  considered  the  best  forms  for  hypodermic 
use,  but  it  is  affirmed  that  Laveran's  solution 
(hydrochloride  of  quinine,  3,  antipyrine,  2,  dis- 
tilled water,  6)  affords  a  50  per  cent,  quinine- 
solution,  of  which  the  injection  is  painless.1 
Administered  hypodermically,  quinine  acts  with 
great  promptness ;  but  no  precaution  will  always 
prevent  the  production  of  severe  local  abscesses 
and  ulcerations  by  the  hypodermic  use  of  qui- 
nine, and  even  fatal  tetanus  has  been  induced, 
so  that  the  method  should  be  employed  only  in 
emergencies. 

Locally  applied  to  the  mucous  membrane, 
quinine  is  stimulant  or  irritant,  according  to 
its  concentration.  In  meningitis,  gastritis,  en- 
teritis, cystitis,  or  in  inflammation  of  the  middle 
ear,  its  evil  effects  may  be  very  pronounced. 
In  whooping  cough  the  use  of  quinine  by 
atomization  has  been  warmly  recommended.  In 
hay  fever  a  warm  solution,  as  nearly  neutral  as 

1  Santesson  and  Sjoquist  believe  that  a  new  salt 
Is  formed,  to  which  they  have  given  the  name  of 
GMnopyrin.  The  antimalarial  powers  of  the  solu- 
tion are  well  attested. 
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possible,  and  of  the  strength  of  two  grains  to 
the  fluidounce  (0.13  Gm.  to  30  Cc),  may  be 
used  with  the  Thudichum  douche. 

Dose,  one  to  ten  grains  (0.065  to  0.65  Gm.). 

Off.  Prep. — Ferri  et  Quinine  Citras,  Br.; 
Pilula  Quininae  Sulphatis,  Br.;  Syrupus  Ferri 
Phosphatis  cum  Quinina  et  Strychnina,  Br.;  Tinc- 
tura  Quininae  Amruoniata,  Br. 

RESINA.  U.  S.,  Br. 

ROSIN  [Resin.  Colophony] 

( re-si'na ) 

"  The  residue  left  after  distilling  off  the  vola- 
tile oil  from  turpentine."  U.  S.  "  The  residue 
left  after  the  distillation  of  the  oil  of  turpen- 
tine from  the  crude  oleo-resin  (turpentine)  of 
various  species  of  Pinus."   Br. 

Colophone  ou  Arcanson.  Fr.  Cod. ;  Rlsine  blanche, 
R£slne  jaune,  //..  Colopbonium,  P.  O. ;  Kolophonlum, 
Uelgenharz,  Kichtenburz.  (J. ;  Colofonla,  Pece  greca, 
It.;  Colofonla,  Pez  griega,  Up. 

After  the  distillation  of  the  volatile  oil  from 
the  turpentine  (see  Terebinthina),  a  resinous 
matter  remains,  which  on  the  continent  of  Eu- 
rope is  called  colophony,  but  with  us  is  com- 
monly and  now  otlicially  known  by  the  name 
of  rosin.  It  is  the  Bmhm  of  the  U.  S.  and 
British  Pharmacopoeias.  It  is  sometimes  called 
resina  flaVQ,  or  yellow  rosin.  When  this,  in 
a  state  of  fusion,  |g  strongly  agitated  with 
water  it  acquires  a  distinct  appearance,  and 
is  denominated  resina  alba,  or  white  rosin. 
The  ports  from  which  rosin  is  shipped  are 
Wilmington,  N.  C,  Charleston,  S.  ft,  and 
Savannah,  Ga.  The  exports  of  rosin  in  1904 
amounted  to  2,585,108  bbls.,  valued  at  $6,621, 
870;  and  in  1905  to  2,310,275  bbls.,  valued  at 
$7,069,084. 

Common  or  yellow  rosin,  in  its  purest  state, 
is  beautifully  clear  and  pellucid,  but  much  less 
so  as  usually  found  in  commerce.  Its  color  is 
yellowish  brown  with  a  tinge  of  olive,  and  more 
or  less  dark,  according  to  its  purity  and  the  de- 
gree of  heat  to  which  it  has  been  exposed  in  its 
preparation.  Sometimes  it  is  almost  black.  It 
is  rather  heavier  than  water.  It  is  completely 
liquid  at  152.5°  C.  (306°  P.),  begins  to  emit 
bubbles  of  gas  at  157.5°  C.  (316°  P.),  and  is 
decomposed  at  a  red  heat.  "  Usually  in  sharp, 
angular  fragments,  translucent,  amber-colored, 
usually  covered  with  a  yellowish  dust;  at  ordi- 
nary temperatures  brittle,  pulverizable ;  frac- 
ture shiny  and  shallow-conchoidal ;  odor  and 
taste  faintly  terebinthinate.  The  specific  gravity 
of  Rosin  is  1.070  to  1.080;  it  is  easily  fusible, 
and  burns  with  a  dense  yellowish  smoke,  yield- 
ing no  appreciable  ash ;  soluble  in  alcohol,  ether, 
benzene,  carbon  disulphide,  acetic  acid,  fixed 
or  volatile  oils,  and  in  solutions  of  potassium  or 
sodium  hvdroxide;  acid  number  not  less  than 
150.  (See  Part  III,  Test  No.  98.)"  U.  S. 
"  Translucent,  of  a  light  amber  color,  compact, 
brittle,  pulverizable;  fracture  shining;  odor  and 


taste  faintly  terebinthinate.  It  is  soluble  in 
alcohol  (90  per  cent.),  ether,  benzol,  and  car- 
bon bisulphide,  is  easily  fusible,  and  burns  with 
a  dense  yellow  flame  and  much  smoke,  leaving 
no  appreciable  ash."  Br.  The  composition  of 
rosin  is  expressed  by  the  formula  C44H62O4, 
which  is  the  formula  ascribed  to  abietic  anhy- 
dride. Jean,  however  {fihem.  News,  xxvi.  207), 
has  separated  two  other  resinoid  substances  in 
addition  to  abietic  acid.  Lewkowitsch  (Chem. 
Analysis  of  Oils,  etc.,  2d  ed.,  236)  states  that 
rosin  also  contains  varying  quantities  of  un- 
saponifiable  matter, — viz.,  hydrocarbons  due  to 
the  partial  breaking  up  of  the  acid  on  distilling 
the  pine  rosin.  This  may  vary  from  5  to  9  per 
cent,  in  the  American  rosin.  For  a  paper  on 
abietic  acid  by  Mead  and  Kremers,  see  Proc.  A. 
Ph.  A.,  1893,  198.  By  shaking  coarsely  pow- 
dered rosin  with  dilute  alcohol  and  wanning,  it 
is  converted  into  abietic  acid,  C44H64O6,  ob- 
viously an  hydroxide  of  the  first.  Rosin  may 
be  considered,  therefore,  as  abietic  acid  anhy- 
dride, C44Hea04.  Rosin,  when  it  is  boiled  with 
alkaline  solutions,  forms  greasy  salts  of  abietic 
acid,  the  so-called  rosin  soaps  which  are  used  in 
admixture  with  other  soaps.  As  the  acid  is 
dibasic,  these  salts  contain  two  atoms  of  alkali 
metal  in  combination.  Rosin,  distilled  by  itself, 
yields  the  so-called  "rosin  oil,"  of  which  two 
tractions  are  taken  separately, — the  first  that 
distilling  under  360°  C.  (674°  F.),  and  the  sec- 
ond that  over  360°  C.  (674°  P.),— and  some  31 
per  cent,  of  fixed  gases.1  When  distilled  with 
superheated  steam,  rosin  yields  benzene  and 
toluene.  Sylvic  acid,  formerly  considered  to  be 
a  constituent  of  rosin,  is  now  regarded  as  a 
decomposition  product  of  abietic  acid.  Simi- 
larly pinic  and  pimaric  acids,  announced  as 
found  in  rosin,  are  impure  products,  although 
the  latter  acid,  or  one  of  the  same  name,  is 
found  in  galipot  resin.  Propionic  acid  has,  ac- 
cording to  Renard,  been  obtained  in  abundance 
from  the  tar  produced  by  the  destructive  dis- 
tillation of  rosin.    (A.  Pharm.,  1886,  p.  939.) 

A.  Tschirch  and  B.  Studer  determined  the 
nature  of  the  constituents  of  American  rosin. 
According  to  Mohr,  the  principal  plant  yielding 
the  turpentine  from  which  the  American  rosin  is 
obtained  is  Pinus  palustris,  Mill.;  to  some  ex- 
tent also,  P.  heterophylla,  Ell.;  rarely  P.  echi- 
nata,  P.  Taeda  and  P.  scropida.  The  sample 
under  examination  (presumably  from  P.  pa- 
lustris) was  completely  soluble  in  the  ordinary 
solvents  for  resin,  including  petroleum  benzin, 
in  which  some  other  varieties  of  rosin  are  only 


1  The  lighter  fraction  is  known  commercially  as 
rosin  essence,  and  is,  according  to  Renard  (J.  Chem. 
8.,  Aug.  1884,  p.  843),  composed  of  hydrocarbona, 
representing  almost  all  series,  from  the  paraffin 
series  to  the  terpenes.  Including  pentane  and  hexane, 
amylene  and  hexylene,  toluene,  xylene,  and  cumene, 
the  tetra-  and  hexa-hydrides  of  all  three  of  these, 
terebenthene  and  cymene.  Several  aldehydes  and 
acids  of  the  fatty  series,  such  as  isobutyrlc  and 
valeric,  were  also  recognized.  The  heavier  fraction,  or 
rosin  oil  in  the  stricter  sense  of  the  word,  is  com- 
posed of  polymers  of  the  hydrocarbons  CnH2n— a,  which 
readily  resinlfy  by  the  absorption  of  oxygen.  This 
accounts  for  the  use  of  rosin  oil  as  an  adulterant  of 
linaeed  oil  in  the  manufacture  of  printers'  Ink. 
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partly  soluble.  Its  alcoholic  solution  is  strongly 
acid  in  reaction.  Its  sp.  gr.  at  15°  C.  was 
1.090.  Its  composition  was  proved  to  be  as 
follows : 

1.  Acids  soluble  in  ammonium  carbonate : 
a-abietinic  acid,  C19H28O2,  forming  an  insoluble 
lead  salt,  30  per  cent,  p-abietinic  acid,  C19H99 
Oa,  not  forming  a  lead  salt,  22  per  cent.  2. 
Acid  soluble  in  sodium  carbonate:  t-abietinic 
acid,  C19H28O2,  insoluble  in  ammonium  car- 
bonate, 31.06  per  cent.  3.  Volatile  oil,  0.4  to 
0.7  per  cent.   4.  Resen,  5  to  6  per  cent. 

The  impurities  amounted  only  to  0.1  per 
cent.,  the  loss  in  operation,  however,  to  10 
per  cent.  Fahrion  having  proposed  a  method 
for  the  differentiation  of  different  rosins,  based 
upon  their  relative  solubility  in  petroleum  ben- 
zin,  the  authors  determined  the  amount  of 
solvent  necessary  to  dissolve  1  Gm.  of  rosin, 
freshly  powdered,  and  old  powder;  also  abie- 
tinie  acids  and  the  resen  in  petroleum  benzin, 
with  the  f ollowing  results : 
Rosin,  old  powder,  1  Gm.  required...     400  Cc. 

Rosin,  fresh,  1  Gm.  required 60  Cc. 

a-Abietinic  acid,  1  Gm.  required 500  Cc. 

/3-Abietinic  acid,  1  Gm.  required 100  Cc. 

7-Abietinic  acid,  1  Gm.  required 100  Cc. 

Resen    50  Cc. 

These  results  show  that  all  the  resin-acids,  as 
well  as  the  rosin,  are  more  or  less  soluble  in 
petroleum  benzin,  and  that  fresh  rosin  is  more 
readily  soluble  than  the  isolated  acids,  a 
peculiarity  which  has  also  been  noticed  in  the 
case  of  other  bodies.  On  the  other  hand,  old 
rosin  is  much  less  soluble  in  petroleum  benzin 
than  is  fresh  rosin.  (A.  Pharm.,  Oct.  1903, 
495-522.) 

White  rosin  differs  from  the  preceding  only 
in  being  opaque  and  of  a  whitish  color.  These 
properties  it  owes  to  the  water  with  which  it 
is  incorporated,  and  which  gradually  escapes 
upon  exposure,  leaving  it  more  or  less  trans- 
parent. A  new  and  very  interesting  class  of 
derivatives  from  colophony  or  rosin  has  been 
prepared  by  Eugen  Schaal  of  Feuerbach,  Ger- 
many, and  introduced  into  commerce  under  the 
name  of  ester  gums.  These  are  the  glyceryl, 
methyl,  and  ethyl  esters  of  abietic  acid,  made 
by  heating  the  resin  acid  and  the  alcohol  under 
pressure  until  saponification  takes  place.  The 
product  is  then  distilled  off  under  reduced 
pressure.  These  "  ester  gums  "  are  now  being 
used  to  advantage  as  substitutes  for  copal, 
damar,  and  kauri  gums  in  varnish  making. 

Uses. — Rosin  is  important  as  an  ingredient 
of  ointments  and  plasters,  but  is  rarely  used 
internally.  It  has  been  given  in  chronic  en- 
teritis, five  grains  of  the  powder.  According 
to  Olmsted,  it  has  the  property  of  preventing 
the  oxidation  of  fatty  substances,  and  thus  con- 
tributes to  the  preservation  of  ointments.  (A. 
J.  P.,  xxii.  325.) 

Off.  Prep.— Ceratum  Cantharidis,  U.  8.;  Cera- 
turn  Resina,  U.  S.  (Br.)  ;  Ceratuin  Resinse  Com- 
positum,  U.  8.;  Emplastrum  Calefaciens,  Br.; 
Emplastrum  Cantharidis,  Br.;  Emplastrum  Men- 


thol, Br.;  Emplastrum  Picis,  Br.;  Emplastrum 
Plumbi  Iodidi,  Br.;  Emplastrum  Resinse,  Br.; 
Emplastrum  Saponis,  Br. 

RESINA  JALAP/E.  U.  S.  (Br.) 

RESIN  OP  JALAP 

(re-si'na  ja-la'pse) 

Jalaps  Resina,  Br. ;  R£sine  de  Jalap,  Fr.  Cod. ; 
Jalapenharz,  a.;  Resina  dl  glalappa,  It. ;  Resina  de 
jalapa,  Sp. 

* "  Jalap,  in  No.  60  powder,  one  thousand 
grammes  [or  35  ounces  aw,  120  grains] ;  Alco- 
hol, Water,  each,  a  sufficient  quantity.  Moisten 
the  powder  with  three  hundred  cubic  centimeters 
[or  10  fluidounces,  69  minims]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  Alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  Alcohol,  until  twenty- 
five  hundred  cubic  centimeters  [or  84  fluid- 
ounces,  256  minims]  of  percolate  are  obtained, 
or  until  the  percolate  ceases  to  produce  more 
than  a  slight  turbidity  when  dropped  into 
water.  Distil  off  the  Alcohol,  by  means  of  a 
water-bath,  until  the  percolate  is  reduced  in 
weight  to  two  hundred  and  fifty  grammes  [or 
8  ounces  aw,  358  grains],  and  add  the  latter 
slowly,  with  constant  stirring,  to  three  thou- 
sand cubic  centimeters  [or  101  fluidounces,  212 
minims]  of  water.  When  the  precipitate  has 
subsided,  decant  the  supernatant  liquid,  and 
wash  the  precipitate  twice,  by  decantation, 
with  fresh  portions  of  hot  water.  After  hav- 
ing drained  off  all  the  liquid,  transfer  the 
Resin  to  a  porcelain  dish  and  heat  it  to  dryness 
on  a  water-bath."   U.  S. 

"  Jalap,  in  No.  40  powder,  8  ounces  (Im- 
perial) or  100  grammes;  Alcohol  (90  per 
cent.),  a  sufficient  quantity;  Distilled  Water, 
a  sufficient  quantity.  Digest  the  Jalap  with 
twice  its  weight  of  the  Alcohol  in  a  covered 
vessel,  heating  gently,  for  twenty-four  hours; 
transfer  to  a  percolator;  when  the  tincture 
ceases  to  pass,  continue  the  percolation  with 
successive  portions  of  the  Alcohol  until  nothing 
more  is  dissolved;  add  to  the  tincture  thus 
produced  four  fluid  ounces  (Imp.  meas.)  or 
fifty  cubic  centimetres  of  the  Distilled  Water; 
remove  the  alcohol  by  distillation;  transfer  the 
l'esidue  while  hot  to  an  open  dish;  allow  it  to 
become  cold;  pour  off  the  supernatant  fluid 
from  the  resin;  wash  this  two  or  three  times 
with  hot  Distilled  Water;  dry."   Br. 

The  two  processes  probably  do  not  differ 
very  materially  in  the  result,  though,  if  jalap 
yields  anything  to  alcohol  that  is  insoluble  in 
water  besides  resin,  it  will  be  necessarily  found 
in  the  British  preparation,  while  that  of  the 
U.  S.  Pharmacopoeia  will  consist  of  resin  al- 
most exclusively.     The  difference  arises  from 
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the  circumstance  that  in  the  Br.  process,  prob- 
ably to  enable  the  whole  of  the  alcohol  to  be 
saved  by  distillation,  the  water  for  precipita- 
tion is  added  before  the  spirit  is  distilled  off, 
while  in  the  U.  S.  process  it  is  not  added  until 
so  much  of  the  alcohol  has  been  distilled  as  to 
leave  only  enough  to  bold  the  extracted  matters 
in  solution.  It  is  obvious,  therefore,  that  the 
resin  of  the  former  contains  everything  in- 
soluble in  water  that  the  alcohol  had  extracted, 
while  that  of  the  latter  contains  nothing  which 
water  was  unable  to  precipitate  from  the  strong 
tincture  left  in  the  still. 

Properties. — Resin  of  jalap  is  officially  de- 
scribed in  the  U.  S.  Pharmacopoeia  as  in 
"  yellow  to  brown  masses  or  fragments,  breaking 
with  a  resinous,  glossy  fracture,  translucent 
at  the  edges,  or  a  yellowish-gray  to  yellowish- 
brown  powder,  having  a  Blight,  peculiar  odor, 
and  a  somewhat  acrid  taste.  Permanent  in 
the  air.  Soluble  in  alcohol  in  all  propor- 
tions; insoluble  in  carbon  disulphide,  benzene, 
and  fixed  or  volatile  oils.  Its  alcoholic  solu- 
tion has  a  faintly  acid  reaction  to  blue  litmus 
paper.  Not  more  than  10  percent,  of  Resin 
of  Jalap  should  be  soluble  in  ether,  and  not 
more  than  35  percent,  in  chloroform.  Slowly 
but  completely  soluble  in  5  times  its  weight  of 
ammonia  water;  when  this  solution  is  acidified 
with  hydrochloric  acid,  only  a  alight  turbidity 
should  appear  (absence  of  rosiv,  guauir,  and 
other  rrsiits).  Bean  of  Jalap  should  not  suffer 
any  material  loss  of  weight  when  heated  at 
100°  C.  (212°  F.)  (absence  of  water).  Anhy- 
drous Resin  of  Jalap  melts  at  aboal  150  ( '. 
(302°  P.).  Water  triturated  with  Hesin  of 
Jalap  should  neither  become  colored  nor  dis- 
solve any  portion  of  it  (absence  of  soluble  im- 
purities). No  greenish-blue  color  should  be 
produced  on  adding  a  few  drops  of  ferric  chlo- 
ride T.S.  to  some  of  the  powder  moistened 
with  alcohol  (absence  of  atutioc).  One  Ghn.  of 
Resin  of  Jalap  when  dissolved  in  ."»()  Ce.  of 
alcohol  containing  1  Ce.  of  phenolphthalein 
T.S.  should  require  not  more  than  0.5  Cc.  of 
half-normal  alcoholic  potassium  hydroxide 
V.S.  to  produce  a  red  color  (limit  of  acid 
resins).  If  to  1  Gm.  of  Resin  of  Jalap,  dis- 
solved in  50  Cc.  of  alcohol  in  a  flask,  25  Cc.  of 
half-normal  alcoholic  potassium  hydroxide  V.S. 
be  added,  and  the  mixture  be  heated  on  a 
water-bath  for  one  hour,  and  if  the  excess  of 
alkali  be  titrated  with  half-normal  sulphuric 
acid  V.S.,  using  5  drops  of  phenolphthalein 
T.S.,  as  indicator,  at  least  20  Cc.  of  half-normal 
sulphuric  acid  V.S.  should  be  required  (limit 
of  saponifiable  substances)."  U.  S.  "In  dark- 
brown  opaque  fragments,  translucent  at  the 
edges,  brittle,  breaking  with  a  resinous  frac- 
ture, readily  reduced  to  a  pale-brown  powder, 
sweetish  in  odor,  acrid  to  the  throat,  easily  sol- 
uble in  alcohol  (90  per  cent.),  insoluble  in 
oil  of  turpentine.  The  powder  yields  little  or 
nothing  to  warm  water,  and  not  more  than  10 
per  cent,  to  ether  (indicating  absence  of  scam- 
mony  resin  and  resin  of  Tampico  jalap).    A 


solution  in  alcohol  (90  per  cent.)  is  not  colored 
bluish-green  by  test-solution  of  ferric  chloride 
(absence  of  guaiacum  resin)."   Br. 

The  U.  S.  resin,  although  pure  enough  for 
practical  purposes,  is  still  colored.  To  obtain 
it  colorless,  the  powdered  jalap  should  be 
mixed,  before  percolation,  with  an  equal  quan- 
tity of  finely  powdered  animal  charcoal,  and, 
previously  to  the  introduction  of  this  mixture 
into  the  percolator,  half  the  quantity  of  animal 
charcoal,  similarly  powdered,  should  be  packed 
in  the  bottom  of  the  percolator.  The  coloring 
matter  is  thus  left  behind,  and  the  resulting 
tincture,  treated  as  directed  in  the  process, 
yields  the  resin  as  white  as  starch.  Resin  of 
jalap  consists  of  two  portions,  one  of  which  is 
hard  and  insoluble  in  ether,  the  other  is  soft 
and  soluble  in  that  menstruum,  the  former  con- 
stituting about  90  per  cent.  It  is  insoluble  in 
oil  of  turpentine.  (Squire.)  For  its  chemical 
properties,  see  Jalapa.  It  was  at  one  time  sup- 
posed that  the  purgative  properties  resided 
chiefly,  if  not  exclusively,  in  the  hard  resin, 
but  experiments  by  John  C.  Long  appear  to 
prove  that  the  soft  resin  is  equally  energetic. 
(J.  ./.  P.,  1801,  p.  489.) 

Guaiac,  rosin,  and  other  resinous  substances 
are  said  to  be  sometimes  fraudulently  added  to 
the  resin  of  jalap.  Guaiac  may  be  delected  by 
the  green  color  it  produces  when  a  few  drops 
of  solution  of  sodium  or  calcium  chloride  are 
added  to  an  alcoholic  solution  of  the  suspected 
resin.  (J.  P.  C,  3e  ser.,  x.  357.)  When  pure 
jalap  resin  is  dissolved  in  an  alkaline  solution, 
it  is  not  precipitated  by  the  addition  of  sul- 
phuric or  hydrochloric  acid,  having  been  con- 
verted, through  the  agency  of  the  alkali,  into 
an  acid  soluble  in  water.  All  the  adulterating 
resins  yield  precipitates  under  the  same  circum- 
stances. The  resins  of  scammony  and  of  fusi- 
form jalap  act  in  this  respect  like  the  true 
jalap  resin,  but  are  distinguishable  by  being 
wholly  soluble  in  ether,  while  jalap  resin  is 
not.  (V.  R.  Pharm.,  No.  1,  1854.) 

It  is  now  generally  believed  that  the  resin  of 
jalap  is  the  sole  purgative  principle  of  jalap;  the 
gummy  extractive  being  either  simply  diuretic  or 
wholly  inert.  To  obviate  the  occasional  harsh- 
ness of  the  resin,  it  has  been  advised  to  triturate 
it  with  milk  sugar,  potassium  sulphate,  almond 
emulsion,  or  other  substance  calculated  to  sepa- 
rate its  particles.  It  may  be  conveniently  made 
into  pills  with  mucilage  or  alcohol.  (Hasselby, 
P.  J.,  2d  ser.,  vii.  231.) 

Dose,  two  to  five  grains  (0.13  to  0.33  Gm.). 

Off.  Prep. — Pilulae  Catharticae  Compositae,  U. 
0.;  Pilulae  Catharticae  Vegetabiles,  U.  »S'.;  Pilula 
Scammonii  Composita,  Br. 

RESINA  PODOPHYLLI.  U.  S.  (Br.) 

RESIN  OP  PODOPHYLLUM   [Podophyllin] 
( re-si'na  pod-o-phyTli ) 

Podophylli  Resina,  Br.;  Resin  of  Ma y- Apple ; 
R£sine  de  Podophyllum  Peltatum,  Fr.  Cod. ;  Podo- 
phyllum, P.  O. ;  Podophyllin,  Podophyllumtaarz,  G.; 
Podonlllna,  /*.;  Podofllino,  8p. 
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*  "  Podophyllum,  in  No.  60  powder,  one  thou- 
sand grammes  [or  35  ounces  av\,  120  grains] ; 
Hydrochloric  Acid,  ten  cubic  centimeters  [or 
162  minims] ;  Alcohol,  Water,  each,  a  sufficient 
quantity.  Moisten  the  powder  with  four  hun- 
dred and  eighty  cubic  centimeters  [or  16  fluid- 
ounces,  111  minims]  of  Alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator;  then  add 
enough  Alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  be- 
gins to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually 
adding  Alcohol,  until  sixteen  hundred  cubic 
centimeters  [or  54  fluidounces,  48  minims]  of 
percolate  are  obtained,  or  until  the  percolate 
ceases  to  produce  more  than  a  slight  turbidity 
when  dropped  into  water.  Distil  off  the  Alco- 
hol, by  means  of  a  water-bath,  until  the  perco- 
late is  reduced  to  the  consistence  of  a  thin 
syrup,  and  pour  it  slowly,  with  constant  stir- 
ring, into  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6£  fluidrachms]  of  water,  pre- 
viously cooled  to  a  temperature  below  10°  C. 
(50°  F.),  and  mixed  with  the  Hydrochloric 
Acid.  When  the  precipitate  has  subsided, 
decant  the  supernatant  liquid,  and  wash  the 
precipitate  twice,  by  decantation,  with  fresh 
portions  of  cold  Water.  Spread  it  in  a  thin 
layer,  upon  a  strainer,  and  dry  the  Resin  by 
exposure  to  the  air,  in  a  cool  place,  protected 
from  the  light.  Should  it  coalesce  during  the 
drying,  or  aggregate  into  lumps  having  a  var- 
nish-like surface,  it  should  be  removed,  broken 
in  pieces,  and  rubbed  in  a  mortar.  It  should  be 
kept  in  amber-colored,  well-stoppered  vials." 
U.  S. 

"  Podophyllum  Rhizome,  in  No.  40  powder, 
1  pound  (Imperial)  or  400  grammes;  Alcohol 
(90  per  cent.),  3  pints  (Imp.  meas.)  or  1500 
cubic  centimetres  or  a  sufficient  quantity;  Dis- 
tilled Water,  Hydrochloric  Acid,  of  each  a 
sufficient  quantity.  Exhaust  the  Podophyllum 
with  the  Alcohol  by  percolation;  place  the  re- 
sulting tincture  in  a  still;  recover  the  greater 
part  of  the  alcohol ;  acidulate  the  Distilled  Water 
with  one  twenty-fourth  of  its  bulk  of  Hydro- 
chloric Acid,  and  slowly  pour  the  liquid  which 
remains  after  the  distillation  of  the  tincture 
into  three  times  its  volume  of  the  acidulated 
water,  constantly  stirring;  allow  the  mixture 
to  stand  for  twenty-four  hours  to  deposit  the 
resin;  wash  the  resin  on  a  filter  with  Distilled 
Water,  and  dry  it  at  a  temperature  not  ex- 
ceeding 100°  F.  (37.7°  C.)."  Br. 

The  British  Pharmacopoeia  (1885)  abandoned 
the  use  of  hydrochloric  acid,  as  it  is  not  neces- 
sary if  the  tincture  is  evaporated  to  the  con- 
sistence of  thick  honey.  Hydrochloric  acid  was 
directed  in  the  1898  revision  as  it  seems  to  aid 
the  precipitation  when  the  tincture  is  not  so 
concentrated.  The  color  and  yield  of  resin  of 
podophyllum  may  be  made  to  vary  by  adding 
alum,  acids,  or  other  substances  to  the  water. 
It  darkens  if  dried  with  the  aid  of  heat,  and 


its  color  is  indeed  no  indication  whatever  of 
its  quality.  The  average  yield  of  resin  is  about 
5  per  cent. 

Resin  of  podophyllum  has  usually  a  light- 
brown  color,  an  acrid  bitter  taste,  and  a  slight 
odor  of  the  rhizome.  It  consists  of  two  resins, 
one  soluble  both  in  ether  and  alcohol,  the 
other  in  alcohol  only.  The  resin  extracted 
by  ether  constitutes,  according  to  John  W.  Cad- 
bury,  75  per  cent,  of  the  whole  (A.  J.  P., 
July,  1858,  p.  301),  according  to  Harvey  Allen, 
SO  per  cent.  (Ibid.,  May,  1859,  p.  206.) 

Properties. — It  is  officially  described  as  "  an 
amorphous  powder,  varying  in  color  from 
grayish-white  to  pale  greenish-yellow,  turning 
darker  when  subjected  to  a  heat  exceeding  35° 
C.  (95°  F.)  or  when  exposed  to  light.  It  has 
a  slight,  peculiar  odor  and  a  faintly  bitter 
taste;  very  irritating  to  the  mucous  membrane, 
especially  to  that  of  the  eyes.  Soluble  in  alco- 
hol in  all  proportions ;  not  less  than  75  percent, 
of  Resin  of  Podophyllum  should  be  soluble  in 
ether,  not  less  than  65  percent,  in  chloroform, 
and  not  more  than  25  percent,  in  boiling  water. 
A  hot,  aqueous  solution  deposits  most  of  its 
contents  on  cooling,  and  if  the  cooled  liquid 
be  filtered,  the  filtrate  has  a  bitter  taste,  and 
turns  brown  upon  the  addition  of  a  few  drops 
of  ferric  chloride  T.S.  Soluble  in  potassium  or 
sodium  hydroxide  T.S.,  forming  a  deep  yellow 
liquid,  which  gradually  becomes  darker  on 
standing,  and  from  which  the  Resin  is  repre- 
cipitated  by  acids.  Not  less  than  99  percent, 
of  Resin  of  Podophyllum  should  be  soluble  in 
alcohol ;  the  solution  should  be  clear  or,  at  most, 
slightly  opalescent,  and  should  have  a  faintly 
acid  reaction.  Upon  incineration,  Resin  of  Podo- 
phyllum should  yield  not  more  than  0.7  per- 
cent, of  ash."  U.  S.  "An  amorphous  powder, 
of  a  bitter  taste,  varying  in  color  from  pale 
yellow  to  deep  orange-brown;  soluble  or  nearly 
so  in  alcohol  (90  per  cent.)  and  in  solution  of 
ammonia;  precipitated  from  the  former  solu- 
tion by  water,  from  the  latter  by  acids.  Partly 
soluble  in  ether.  It  should  not  yield  more  than 
1  per  cent,  of  ash  upon  incineration."  Br.  G. 
M.  Beringer  (A.  J.  P.,  1894,  11)  obtained 
different  results  in  the  U.  S.  1890  solubilities  by 
testing  a  fresh  sample.  The  official  resin  is 
soluble  in  alkaline  solutions,  from  which  it  is 
precipitated  by  acids,  in  this  respect  differing 
strikingly  from  the  resins  of  jalap  and  scam- 
mony.  It  is  insoluble  in  oil  of  turpentine.  The 
name  podophyllin,  given  to  it  by  the  eclectic 
practitioners,  who  have  long  been  in  the  habit 
of  vising  this  resin,  is  inappropriate,  and  should 
be  abandoned. 

Lohmann  (Proc.  N.  J.  Pharm.  Assoc,  1S96. 
51)  states  that  the  fresh  drug  does  not  yield  as 
large  a  percentage  of  resin  as  the  same  drug 
would  if  tested  after  being  stored  for  several 
years;  his  experiments  led  him  to  the  conclu- 
sion that  in  the  order  of  value  of  resin  of  podo- 
phyllum obtained  by  various  methods,  that 
made  by  precipitation  with  water  alone  came 
first,  that  made  by  the  U.  S.  P.  process  second, 
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and  that  made  by  precipitation  with  solution  of 
alum  last,  the  doses  being  in  the  following 
order :  first,  one-hundredth  grain ;  second,  one- 
fourth  to  one-half  grain;  third,  one  to  one  and 
a  half  grains.  Dohme  and  Kelly  (D.  C,  1903, 
251),  replying  to  statements  in  a  paper  by  Loh- 
mann  (Proc.  A.  Ph.  A.,  1903,  317)  regarding 
the  yield  of  resin  from  podophyllum,  state  that : 
1,  the  yield  from  the  method  of  pouring  an 
alcoholic  extract  into  water  was  5  per  cent.;  2, 
from  pouring  an  alcoholic  extract  into  acidu- 
lated water  5.5  per  cent.,  and  3,  from  pouring 
an  alcoholic  extract  into  acidulated  water  con- 
taining 5  per  cent,  of  alum,  4.9  per  cent.  See 
also  Podophyllum,  page  978.  The  color  by 
process  1,  is  grayish-white;  2,  light  brown;  3, 
greenish-yellow.  The  value  of  resin  of  podo- 
phyllum is  accurately  estimated  by  the  per- 
centage of  podophyllotoxin  that  it  yields. 
Nearly  all  of  the  resin  of  podophyllum  in 
commerce  is  made  by  the  alum  process,  has 
a  deep  yellow  color  and  is  not  wholly  soluble 
in  alcohol. 

Uses. —  Resin  of  podophyllum  Is  a  powerful 
cathartic,  occasionally  producing  some  frripinp 
and  nausea,  but  capable  of  being  favorably 
modified  by  combination,  and  of  being  very 
usefully  employed  in  connection  with  other 
cathartics,  to  give  them  increased  energy.  It 
is  supposed  to  be  especially  cholagogue,  and 
this  belief  has  been  confirmed  by  the  experi- 
ments of  Rutherford.  There  has  been  much 
difference  of  opinion  as  to  the  relative  activity 
of  the  two  resins  composing  it,  some  maintain- 
ing that  both  are  active,  others  that  the  activity 
resides  mainly,  if  not  exclusively,  in  the  resin 
soluble  in  ether.  It  is  difficult  to  resist  the 
evidence  of  the  experiments  of  Cadbury,  who 
states  in  the  paper  above  referred  to  that,  while 
half  a  grain  of  the  ethereal  resin  acted  ener- 
getically, and  a  cathartic  effect  was  produced 
by  even  one-fourth  of  a  grain,  the  portion 
insoluble  in  that  menstruum  was  given  in  the 
dose  of  one  grain  without  any  effect  whatever. 
Moreover,  this  evidence  was  subsequently  con- 
firmed by  the  experiments  of  F.  B.  Power.  (A. 
J.  P.,  xlvi.  227.)  It  is  asserted  by  Power, 
and  confirmed  by  Maisch  (Ibid.,  22H),  that 
the  purgative  principle  of  podoph3Tllum  is  solu- 
ble in  hot  water.1  The  researches  of  Power 
(A.  J.  P.,  50,  p.  369),  Maisch  (P.  J.,  1880,  p. 
621),  Quereschi  (Ber.  d.  Chem.  Ges.,  12,  p. 
683),  and  Podwyssotzki  have  established  the 
fact  that  podophyllum  does  not  contain  ber- 
berine  or  any  alkaloid,  and  that  its  activity  is 
due  to  principles  in  the  resins.  (See  Podo- 
phyllum.) Resin  of  podophyllum  is  a  mixture 
of  the  active  and  inert  principles  of  the  rhizome. 
A  small  proportion  of  extract  of  belladonna  or 
hyoscyamus  mitigates  its  irritant  action.     Care 

1  Under  the  name  of  Podophyllin  purissimum  the 
Gprman  chemists  have  put  upon  the  market  that 
portion  of  the  resin  of  podophyllum  which  is  soluble 
in  ether.  It  should  be  of  a  pure  yellow  color,  and 
should  not  be  prcipitated  from  its  50  per  cent, 
alcoholic  solution  by  the  addition  of  10  parts  of 
ether. 


must  be  taken  in  handling  it  in  quantity,  as  it  is 
a  powerful  irritant,  frequently  producing  con- 
junctivitis. 

Dose,  one-eighth  to  one-fourth  of  a  grain 
(0.008  to  0.016  Gm.). 

Off.  Prep. — Pilulae  Cathartic*  Vegetabiles,  U. 
S.;  Pilulse  Podophylli,  Belladonnas  et  Capsici, 
U.  S.;  Tinctura  Podophylli,  Br. 

RESINA  SCAMMONII.  U.  S.  (Br.) 

RESIN  OF  SCAMMONY 

(re-sT'na  scam-mo'nl  i) 

Scammonl*  Resina.  Br. ;  Refine  de  Scammonee, 
Fr.  Cod. ;  Soammoniaharz,  G. ;  Resina  di  scammonea, 
It. 

•  "  Scammony,  in  No.  60  powder,  one  thou- 
sand grammes  [or  35  ounces  aw,  120  grains]  ; 
Alcohol,  Water,  each,  a  sufficient  quantity.  Di- 
gest the  Scammony  with  successive  portions  of 
boiling  Alcohol  until  it  is  exhausted.  Mix  the 
liquids,  filter,  and  reduce  the  mixture  to  a 
syrupy  consistence  by  distilling  off  the  Alcohol. 
Then  add  the  residue  in  a  thin  stream,  with 
active  stirring,  to  twenty-fire  hundred  cubic 
centimeters  [or  81  fluidounces,  25h"  minims]  of 
Water,  separate  the  precipitate  formed,  wash 
it  thoroughly  will)  Water,  and  dry  it  at  a  gentle 
heat."    U.  8. 

"  Scammony  Root,  in  coarse  powder,  8  ounces 
(Imperial)  or  150  grammes;  Alcohol  (DO  per 
cent.),  a  sufficient  quantity;  Distilled  Water, 
a  sufficient  quantify.  K.xliaust  the  Scammony 
Boot  with  the  Alcohol  by  percolation;  place  the 
resulting  tincture  in  a  still;  recover  the  greater 
part  of  the  alcohol  ;  slowly  pour  the  liquid  which 
remains  after  the  distillation  of  the  tincture 
into  three  times  its  volume  of  the  Distilled 
Water,  constantly  stirring;  allow  the  mixture  to 
stand  for  the  resin  to  subside;  then  wash  the 
resin  on  a  filter  with  boiling  Distilled  Water 
and  dry  it  on  a  water-bath."   J9r. 

The  P.  S.  and  British  resins,  though  the  for- 
mer is  procured  from  the  gum-resin  and  the 
latter  from  the  root  of  the  plant,  are  nearly 
identical  in  their  e&ecta.  Indeed,  the  elaborate 
researches  of  H.  Spirgatis  (A.  J.  P.,  xlvi.  421) 
appear  to  have  established  the  identity  of  the 
two  products.  A.  Hess,  however  (Ibid.,  1875, 
p.  210),  states  that  the  resin  obtained  from 
the  root  contains  tannic  acid.  The  advantage 
of  the  preparation  is  that  the  resin  is  obtained 
free  from  the  inert  matters  with  which  it  is 
often  associated  in  the  scammony  of  commerce. 
When  pure  virgin  scammony  can  be  procured, 
any  preparation  is  unnecessary.  Obtained  ac- 
cording to  the  U.  S.  process,  the  resin  is  of 
a  dirty  greenish-brown  color,  with  a  feeble  odor 
and  taste  of  scammony,  and  is  very  soluble  in 
ether,  alcohol,  and  boiling  proof  spirit.  When 
purified  with  animal  charcoal  it  has  a  pale 
brownish-yellow  color,  and  is  without  odor  or 
taste,  and  retains  its  purgative  property. 
"  Yellowish-brown  or  brownish-yellow  masses 
or  fragments,  breaking  with  a  glossy  resinous 
fracture  at  the  edges;  or  a  yellowish-white  or 
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grayish-white  powder,  having  a  faint,  char- 
acteristic odor,  and  a  slight,  peculiar  taste. 
Soluble  in  alcohol  in  all  proportions,  completely 
soluble  in  oil  of  turpentine,  and  almost  com- 
pletely soluble  in  ether  and  chloroform.  Am- 
monia water  and  solutions  of  alkalies  dissolve 
it  with  the  aid  of  a  gentle  heat,  and  from  these 
solutions  the  Resin  is  not  reprecipitated  by 
acids.  When  incinerated,  it  should  not  yield 
more  than  1  percent,  of  ash.  Sulphuric  acid, 
when  stirred  in  a  porcelain  dish  with  an  equal 
weight  of  Resin  of  Scammony,  should  not  grad- 
ually turn  red  (absence  of  rosin)."  U.  S. 
"  Its  solution  in  alcohol  does  not  give  a  blue 
color  with  test-solution  of  ferric  chloride,  or 
with  solution  of  hydrogen  peroxide  (absence 
of  guaiacum  resin).  Ether  dissolves  it  almost 
entirely  (distinction  from  jalap  resin)."  Br. 
The  Br.  resin  is  in  brownish  translucent  pieces, 
with  a  resinous  fracture,  and  a  sweetish  fra- 
grant odor  derived  from  the  root,  and  wholly 
different  from  that  of  scammony.  Its  tinc- 
ture does  not  render  the  freshly-cut  surface  of 
a  potato  blue. 

The  resin  of  scammony  is  liable  to  adultera- 
tion. Jalap  resin  may  be  detected  by  its  par- 
tial insolubilty  in  rectified  ether,  which  dissolves 
that  of  scammony  in  all  proportions.  Sul- 
phuric acid  is  the  best  test  of  common  rosin  or 
colophony,  producing  instantaneously  with  this 
substance  an  intense  red  color,  while  with  the 
resin  of  scammony  it  causes  no  immediate  change. 
For  the  tests  of  guaiac,  the  reader  is  referred 
to  that  article  on  p.  603.  (See  also  A.  J.  P., 
xxiv.  158.)  The  presence  of  other  resins  may 
be  known  by  the  precipitates  yielded  when 
sulphuric  acid  is  added  to  the  alkaline  solution, 
the  resin  vof  scammony  agreeing  with  that  of 
jalap  in  not  affording  a  precipitate  under  such 
circumstances.  Chas.  Bullock  has  found  the 
resins  of  scammony,  of  jalap,  and  of  podo- 
phyllum to  be  insoluble  in  benzene,  thus  en- 
abling any  resin  soluble  in  this  liquid,  which 
may  be  employed  in  the  sophistication,  to 
be  readily  detected.  (A.  J.  P.,  1862,  114.) 
When  rubbed  with  unskimmed  milk,  the  resin  of 
scammony  forms  a  uniform  emulsion,  undis- 
tinguishable  from  rich  milk  itself.  This  is  an 
excellent  mode  of  administration.  The  resin 
should  always  be  given  either  rubbed  up  with 
some  mild  powder  or  in  emulsion. 

Dose,  four  to  eight  grains  (0.26  to  0.5  Gm.). 

Off.  Prep. — Extractum  Colocynthidis  Oomposi- 
tum,  U.  8.,  Br.;  Pilula  Colocynthidis  Oomposita, 
Br.;  Pilula  Scammonii  Composite,  Br.;  Pulvia 
Scammonii  Compositus,  Br. 

RESIN/C. 

RESINS 

( re-§i'nae ) 

The  official  Resins,  with  a  single  exception, 
constitute  a  peculiar  class  of  preparations, 
made  by  exhausting  the  substances  from  which 
they  are  obtained  by  alcohol,  and  then  precipi- 


tating the  resinous  matter  from  the  tincture 
by  the  addition  of  water,  which  abstracts  the 
alcohol  by  its  stronger  affinity.  It  is  obvious 
that  the  resins  thus  prepared  are  different  sub- 
stances from  the  alcoholic  extracts,  which  con- 
tain all  the  ingredients  of  the  medicine  which 
alcohol  is  able  to  take  from  it.  This  set  of  sub- 
stances has  been  much  employed  by  the  prac- 
titioners styling  themselves  "  eclectics,"  but 
with  great  want  of  discrimination.  They  have 
applied  names  to  these  resinous  precipitates 
which,  in  their  proper  scientific  use,  are  em- 
ployed to  designate  neutral  proximate  princi- 
ples of  plants,  generally  representing  more 
or  less  completely  the  effects  of  the  plants  re- 
spectively on  the  system;  as  we  say  columbin, 
quassin,  santonin,  etc.,  themselves  proper  prox- 
imate principles,  and  representing  the  virtues, 
in  part  at  least,  of  calumba,  quassia,  santonica, 
etc.,  from  which  they  are  obtained,  and  from 
which  they  derive  their  names.  By  applying 
similar  names  to  their  precipitated  resins,  such 
as  podophyllin,  iridin,  cimicifugin,  etc.,  i.e.,  to 
the  impure  resins  obtained  by  precipitating  the 
tinctures  of  podophyllum,  iris  versicolor,  cimi- 
cifuga,  etc.,  they  justify  the  suspicion  either 
that  they  ignorantly  believe  them  to  be  in  fact 
the  active  principles  of  these  medicines  re- 
spectively, or  that,  knowing  better  themselves, 
they  seek  to  impose  such  a  conviction  upon  the 
ignorant.  The  fact  is  that  the  substances  thus 
obtained,  and  thus  named,  are  impure  resins, 
which  may  possibly  contain  more  or  less  of 
the  active  principles  mixed  with  them,  but  are 
not  entitled  to  names  which  imply  that  they 
are  distinct  proximate  principles  themselves. 

Resins  are  solid,  brittle,  of  a  smooth  and 
shining  fracture,  or  in  powder  and  generally 
of  a  yellowish-brown  color.  When  perfectly 
pure,  they  are  probably  inodorous  and  often 
insipid;  but,  as  usually  found,  they  have^  a 
slight  odor,  and  a  somewhat  acrid  or  bitterish 
taste.  Their  sp.  gr.  varies  from  0.92  to  1.2. 
They  are  fusible  by  a  moderate  heat,  decom- 
posed at  a  higher  temperature,  and  in  the  open 
air  take  fire,  burning  with  a  yellow  flame  and 
much  smoke.  Insoluble  in  water,  they  are 
mostly  soluble  in  ether  and  the  volatile  oils, 
and  in  alcohol;  and  their  alcoholic  and 
ethereal  solutions  afford  precipitates  upon  the 
addition  of  water.  With  pure  potassium  and 
sodium  hydroxides  they  unite  to  form  soaps, 
which  are  soluble  in  water,  and  the  same  re- 
sult takes  place  when  they  are  heated  with 
solutions  of  the  alkaline  carbonates.  Concen- 
trated sulphuric  acid  dissolves  them  with 
mutual  decomposition,  and  nitric  acid  converts 
them  into  artificial  tannin.  They  readily  unite 
by  fusion  with  wax  and  the  fixed  oils.1 

1  Losch  recommends  the  following  process  for  ren- 
dering the  resins  as  white  as  possible.  Boil  together 
5  parts  of  the  resin,  1  of  carbonate  of  potassium 
or  of  sodium,  and  20  of  water,  until  a  perfectly 
homogeneous  mass  is  obtained :  allow  this  to  cool, 
and  pass  into  it  sulphurous  acid,  which  saturates 
the  alkali,  and  precipitates  the  resin  in  white  flakes. 
Finally,  wash  the  precipitate  well  with  water,  and 
dry  it.    (J.  P.  C,  Juln,  1856,  p.  465.) 
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RESORCINOL.  U.  S. 

RESORCINOL  [Resorcinum,  Pharm.  1890,  Resorcin] 
( re-s6r-cl'n61 ) 

C6H6Oa=  109.22 

"A  diatomic  phenol  [metadihydroxy  benzene, 
CeH4(0H)al:  3]  obtained  usually  by  the  reac- 
tion of  fused  sodium  hydroxide  upon  sodium 
metabenzenedisulphonate.  Resorcinol  should  be 
kept  in  dark  amber-colored  vials."  U.  S. 

Metadloxybenzene,  Metadlhydroxybenzene :  Rgsor- 
clne,  Fr.  Cod.;  Resorcinum,  P.  O.;  Resorcin,  G. ; 
Resorcina,  It.,  Bp. 

Resorcinol  Is  metadihydro.rybenzene,  while 
pyrocatechin  is  the  ortho  compound  and  hydro- 
quinone  the  para  compound.  Hlasiwetz  and 
Barth  first  obtained  this  organic  body  in  1801 
by  fusing  galbanum  resin  with  potassium  hy- 
droxide; it  was  subsequently  obtained  from 
sagapenum,  asafctida,  ammoniac,  and  gum 
acroides.  According  to  Kopp,  it  is  prepared  by 
the  destructive  distillation  of  brazUm,  or  from 
the  wash  or  mother  waters  obtained  in  its  manu- 
facture from  Brazil-wood.  It  is  now  generally 
prepared  by  fusing  sodium  benzene-disul- 
phonate   with   sodium   hydroxide. 

Properties. — Resorcinol  is  a  diatomic  phenol, 
isomeric  with  pyrocatechin  and  hydroquinone. 
It  crystallizes  in  prismatic  crystals  of  t ho 
rhombic  system,  distilling  at  276.5°  ('.  (529.7° 
F.),  easily  soluble  in  water,  alcohol,  and 
ether,  insoluble  in  chloroform  and  carbon 
disulphide.  A  small  quantity  treated  with 
fuming  sulphuric  acid  i^  dissolved,  with  the 
production  of,  first,  an  orange-yellow,  ihen  a 
greenish-blue,  and  finally  a  pure  blue  color. 
Bromine  water  precipitates  its  aqueous  solution, 
tribromrcsorcin  separating  in  minute  crystals. 
Several  of  the  compounds  of  resorcinol  with 
phthalic  anhydride  have  assumed  great  tech- 
nical importance  as  dye-colors  under  the  names 
of  fluorescein,  covin,  and  uranine.  Its  trinitro 
derivative  is  styphnic  acid,  C6lI(0H)2(N02)3, 
which  is  also  formed  from  many  of  the  gum- 
resins  by  the  action  of  nitric  acid.1  It  is  offi- 
cially described  as  in  "  colorless,  needle-shaped 
crystals,  having  a  faint,  peculiar  odor  and  a 
sweetish,  followed  by  a  bitter  taste.  It  acquires 
a  pinkish  tint  on  exposure  to  light  and  air. 
Soluble  in  0.5  part  of  water  at  25°  C.  (77°  F.), 
slightly  more  soluble  in  alcohol ;  very  soluble  in 
boiling  water  or  in  boiling  alcohol;  also  readily 
soluble  in  ether  and  glycerin ;  very  slightly  solu- 
ble in  chloroform,  carbon  disulphide,  and  ben- 
zene. When  heated  to  110°  to  1110  C.(230°  to 
231.8°  F.)  it  melts  and  at  a  higher  temperature 
is  completely  volatilized.  It  boils  at  276.5°  C. 
(529.7°  F.)  and  is  slightly  volatile  in  a  current 
of  steam.     Its  aqueous  solution  is  neutral  or 

1  Resorcinol  combines  with  various  principles.  In 
this  way  arise  eucalyptoresorcinol,  ca ff eo resorcinol, 
etc.  (see  P.  J.,  xxi.  977)  ;  also  a  brown  powder  said 
to  be  composed  of  resorcinol  and  iodoform  which 
has  been  commended  by  Bieiaiew  (8.  M.,  1892)  as  a 
Stimulant  application  to  foul  ulcers,  In  eczema,  etc. 
It  is  very  irritant,  and  usually  requires  dilution 
(from  6  to  25  per  cent.). 


only  slightly  acid  to  litmus  paper.  On  adding 
a  few  drops  of  ferric  chloride  T.S.  to  10  Cc.  of 
an  aqueous  solution  of  Resorcinol  (1  in  200), 
the  liquid  assumes  a  bluish-violet  color,  changing 
to  brownish-yellow  on  the  addition  of  ammonia 
water  (distinction  from  catechol  and  quinol). 
Lead  acetate  T.S.  should  produce  no  precipitate 
when  added  to  an  aqueous  solution  of  Resorcinol 
(distinction  from,  and  absence  of,  catechol). 
If  0.1  Gm.  of  Resorcinol  be  dissolved  in  1  Cc. 
of  potassium  hydroxide  T.S.  and  a  drop  of 
chloroform  added,  the  mixture  upon  being 
heated  will  assume  an  intense  crimson  color. 
If  a  slight  excess  of  hydrochloric  acid  be  then 
added,  the  color  will  change  to  a  pale  straw- 
yellow.  On  cautiously  heating  0.05  Gm.  of 
Resorcinol  with  0.1  Gm.  of  tartaric  acid  and 
10  drops  of  concentrated  sulphuric  acid,  a 
thick  carmine-red  liquid  will  be  formed,  be- 
coming pale  yellow  when  diluted  with  water. 
A  concentrated  aqueous  solution  of  Resorcinol 
(1  in  2)  should  be  colorless  (absence  of  em- 
pyreumatic  bodies),  and  when  gently  heated 
should  not  emit  the  odor  of  phenol."  U.  S. 

Uses. — Resorcinol  appears  in  its  physio- 
logical properties  to  be  allied  to  phenol.  It  is 
distinctly  poisonous  to  the  lower  organisms, 
and,  according  to  Martin  Colin  {In.  Dis., Berlin, 

1882)  and  Andeer  (Ueber  das  Resorcin,  Wiirz- 
bur-r,  1890;  also  Cb.  M.  W.,  1881),  a  one  per 
cent,  solution  of  it  is  sufficient  to  arrest  for 
a  long  time  putrefactive  changes  in  the  urine, 
organic  infusions,  and  even  animal  tissues. 
Piatt,  however,  states    (   Am.  J.  M.  S.,  vol.  i., 

1883)  that  it  is  distinctly  inferior  to  phenol 
as  an  antiseptic.  When  given  to  the  lower 
animals  ( Dujardin-Beaumetz,  B.  G.  T.,  ci.  113) 
it  causes  tremors,  loss  of  consciousness,  and 
epileptiform  convulsions,  which,  when  the  dose 
has  been  sufficiently  large,  become  more  and 
more  violent  and  associated  with  marked  dis- 
turbances of  respiration;  this  function  is 
finally  arrested  and  death  ensues.  During  the 
spasms  the  temperature  of  the  animal  is 
distinctly  elevated,  but  when  there  is  quiet 
narcosis  it  may  fall  much  below  the  normal. 
The  urine  becomes  olive  green  deepening  into 
blackish.  So  far  as  we  know,  no  case  of  fatal 
poisoning  in  man  has  been  recorded.  The  largest 
therapeutic  doses  produce  flushing  of  the  face, 
with  giddiness  and  buzzing  in  the  ears  and 
some  quickening  of  the  breathing  and  pulse, 
followed  after  a  time  by  violent  perspiration. 
Sixty  grains  caused  in  man  giddiness,  violent 
perspiration  with  marked  anxiety,  ending  in 
collapse  and  unconsciousness.  Andeer  took 
about  one  hundred  and  fifty  grains  of  resorcinol 
dissolved  in  a  pint  of  water  during  fifteen  min- 
utes. After  disturbance  of  cerebration  and 
of  the  special  senses,  he  fell  into  a  condition  of 
collapse,  with  cold  extremities,  epileptiform 
convulsions,  opisthotonos,  loss  of  consciousness, 
and  marked  irregularity  of  the  respiration. 
Consciousness  did  not  return  for  five  hours. 
Murrell  records  (M.  T.  G.,  vol.  ii.,  1881)  a 
case    in    whioh    a   woman    took    one    hundred 
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and  twenty  grains  of  resorcinol  and  imme- 
diately felt  giddy,  had  sensation  of  pins  and 
needles  all  over  her,  and  a  few  minutes  later 
became  insensible,  with  closed  eyes,  clenched 
hands,  groaning,  with  blanched  lips,  dry  tongue, 
normal  pupils,  insensible  conjunctiva,  and  a 
temperature  of  94°  F.;  the  patellar  reflex  was 
entirely  gone ;  the  pulse  weak  and  thready. 

The  chief  action  of  resorcinol  is  upon  the 
nerve  centres,  although,  like  phenol,  it  probably 
affects  all  highly  organized  tissues.  Beyer  ( Am. 
J.  M.  S.,  April,  1886)  stated  that  it  has  a  direct 
paralytic  action  upon  the  heart. 

As  an  antipyretic,  resorcinol  has  been  used 
by  Lichtheim  (Correspondenzbl.  f.  Schweizer 
Aerzte,  July,  1880),  Murrell,  and  other  clini- 
cians. It  is,  however,  so  much  more  dangerous 
and  less  effective  than  other  members  of  the  class 
that  it  is  used  exclusively  as  a  topical  remedy 
in  diseases  of  the  skin  and  of  the  mucous  mem- 
brane. Internally  it  is  of  value  in  subacute 
and  chronic  gastric  and  intestinal  catarrh, 
also  in  gastric  ulcer  and  enteritis;  externally 
in  a  solution  of  from  one  to  fifteen  per  cent, 
it  has  been  employed  in  hay  fever,  nasal  catarrh, 
chronic  otitis,  gonorrhoea  and  leucorrhoea.  The 
three  to  five  per  cent,  solution  has  been  largely 
used  in  washing  out  diseased  stomachs  but  some 
care  is  necessary  to  avoid  poisoning.  In 
chronic  cystitis  irrigation  with  the  three  per 
cent,  solution  is  often  advantageous.  In 
chronic  and  subacute  eczema,  where  there  is 
much  thickening  from  exudation,  resorcinol  is  a 
very  valuable  remedy,  and  it  is  also  used  in 
seborrhoza,  psoriasis  and  pityriasis,  and  in  the 
various  parasitic  skin  diseases  but  in  condi- 
tions of  acute  inflammations  of  the  skin  may 
increase  the  symptoms  through  its  irritant  ac- 
tion. According  to  Andeer,  in  powder  it  is 
a  feeble  caustic,  which  may  be  suitable  for  the 
treatment  of  chancres,  papilloma,  epithelioma, 
etc.  As  a  local  application  to  the  skin  it  is 
preferably  used  in  solution,  from  ten  to  thirty 
grains  in  one  drachm  of  alcohol,  one  drachm 
of  glycerin,  and  eight  drachms  of  water,  well 
sopped  on  the  part  and  allowed  to  dry.  Mur- 
rell affirms  that  he  has  given  forty  grains  of 
resorcinol  every  four  hours  without  the  pro- 
duction of  unpleasant  symptoms,  but  this 
failure  to  do  harm  was  probably  because  an 
impure  article  was  exhibited.  In  gastric  condi- 
tions it  should  be  administered  in  solution,  when 
the  stomach  is  empty. 

Dose,  two  to  five  grains  (0.13  to  0.32  Gm.). 

RHAMNUS  PURSHIANA.  U.  S.  (Br.) 

CASCARA  SAQRADA 

( rham'nus  piir-shi-a'na ) 

"  The  dried  bark  of  Rhamnus  Purshiana  De 
Candolle  (Fam.  Rhamnacece),  collected  at  least 
one  year  before  being  used."  U.  S.  "  The 
dried  bark  of  Rhamnus  purshianus,  DC."  Br. 

Cascara  Sagrada,  Br.,  Fr.  Cod. :  Sacred  Bark ; 
Chittem  Wood  Bark ;   Cascara  Sagrada,   Sp. 

(67) 


A  number  of  species  of  Rhamnus  have  been 
described  as  growing  in  California,  but  accord- 
ing to  the  best  authority  there  are  only  four 
species, — R.  alnifolia,  L'Her.,  R.  crocea,  Nutt., 
R.  Purshiana,  DC,  and  R.  calif omica,  Esch. 
Of  these  species,  R.  alnifolia  is  too  rare  in  the 
Cascara  district  to  be  important;  while  the  spi- 
nescent  twigs,  the  very  thick  oval  or  roundish 
leaves,  and  the  small  roundish  red  fruit  of  R. 
crocea  make  it  so  distinct  that  it  cannot  be  con- 
founded with  the  Cascara,  whose  bark,  more- 
over, its  bark  does  not  resemble.  On  the  other 
hand,  R.  calif  omica  appears  to  be  very  com- 
monly confounded  with  the  official  species  by 
collectors,  and  to  have  yielded  much  of  the  cas- 
cara sagrada  bark  of  commerce.  R.  calif  omica 
is  rare  in  Northern  California,  but  abundant  in 
the  countries  lying  south  and  southeasterly,  while 
R.  Purshiana  is  abundant  in  Northern  Califor- 
nia, but  scarce  in  the  south,  so  that  any  bark 
collected  in  Northern  California  is  probably  gen- 
uine. R.  calif  omica  is  chiefly  distinguished  from 
the  official  species  by  its  leaves  being  thin,  and 
when  not  smooth  having  a  short  close  pubes- 
cence, and  the  primary  veins  of  the  under  sur- 
face not  nearly  so  numerous,  straight,  or  fine 
as  those  of  R.  Purshiana.  Rusby  thinks  that 
its  leaves  are  especially  distinguished  by  the 
channel  of  the  midrib  of  R.  calif  omica  being 
altogether  absent,  or  shallow,  or  inconspicuous. 
Nevertheless  the  species  so  run  into  one  another 
that  competent  botanists  believe  them  identical. 

The  Rhamnus  Purshiana  is  a  small  tree,  at- 
taining a  height  of  twenty  feet.  Its  leaves  are 
rather  thin,  elliptic,  for  the  most  part  briefly 
acutely  pointed,  finely  serrated,  at  the  base 
obtuse,  somewhat  pubescent  beneath,  from  two 
to  seven  inches  long  and  from  one  to  three 
wide.  The  rather  large  flowers  are  in  somewhat 
umbellate  cymes;  the  sepals  five;  the  minute 
cucullate  petals  bifid  at  the  apex.  The  fruit  is 
black,  broadly  obovoid,  four  lines  long,  three- 
lobed,  and  three-seeded.  The  seeds  are  convex 
on  the  back,  with  a  lateral  raphe.  It  is  found 
in  California,  extending  northward  to  the  Brit- 
ish territories. 

The  Rhamnus  califomica,  or  Calif ornian 
buckthorn  or  California  coffee-tree,  yields  a  bark 
which  is  of  a  dark  brown  color  externally  and 
bright  yellow  internally,  having  an  intensely 
bitter  taste,  with  a  persistent  nauseous  after- 
taste, and  very  little  odor.  It  is  said  to  be 
much  more  distinctly  purgative  than  that  of 
R.  crocea. 

It  does  not  seem  possible  to  distinguish  with 
certainty  between  the  barks  of  the  two  species 
by  their  macroscopic  appearance.  The  bark 
of  R.  Purshiana  is  usually  more  red  than  is 
that  of  R.  califomica,  but  it  may  be  of  a 
distinctly  gray  color.  The  microscopic  struc- 
ture of  the  two  barks  is,  however,  different.  The 
medullary  rays  in  R.  Purshiana  are  numerous, 
thin,  for  a  long  distance  nearly  parallel  and 
straight  (according  to  L.  E.  Sayre,  they  con- 
verge at  their  outer  ends),  run  nearly  three- 
quarters  of  the  distance  through  the  bark,  and 
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are  commonly  composed  of  two  rows  of  cells. 
In  R.  calif  ornica  the  medullary  rays  are  much 
broader,  much  shorter,  and  are  composed 
usually  of  three  or  more  rows  of  cells;  further, 
they  are  crooked  and  not  parallel  throughout 
their  course.  Again,  the  zone  of  resin  spaces 
is  much  broader  in  R.  calif  ornica,  and  the 
spaces  themselves  much  larger  and  more  nu- 
merous, than  in  the  official  species.  For  further 
details  and  elaborations,  see  paper  by  H.  H. 
Rusby,  Proc.  A.  Ph.  A.,  1890.  According  to 
L.  E.  Sayre  (A.  J.  P.,  March,  1897),  the  pow- 
der of  the  barks  can  be  distinguished  by  paying 
attention  to  the  fact  that  R.  Frangula  contains 
no  stone  cells,  while  in  R.  calif  ornica  and  R. 
Purshiana  such  cells  are  abundant,  occurring 
in  large,  irregular  groups  below  the  cork  and 
usually  outside  the  region  of  the  bast:  R.  Pur- 
shiana may  also  be  distinguished  from  R. 
calif  ornica  by  color  tests.  After  several  days' 
maceration  in  dilute  alcohol  the  powder  of  R. 
Purshiana  appears  of  an  orange-yellow  color,  R. 
calif  ornica  of  a  purplish  color;  or  if  0.2  Gm.  of 
the  povdered  bark  be  placed  in  a  small  test  tube, 
and  there  be  added  2  Cc.  of  potassium  hy- 
droxide test-solution,  R.  calif  ornica  will  give 
a  blood-red  and  R.  Purshiana  an  orange-red 
color. 

The  bark  of  the  Rhamnus  crocca,  the  so-called 
California  mountain  holla,  occurs  in  slightly 
curved  pieces,  externally  of  a  dark  brown  color, 
internally  of  a  characteristic  red  delicately 
streaked  with  numerous  white  veins.  The  odor  is 
somewhat  aromatic,  the  taste  warming  and  not 
unpleasantly  bitter.  It  is  affirmed  to  be  a  tonic 
and  mild  laxative. 

Properties. — Cascara  sajrrada  occurs  in  com- 
merce in  the  form  of  small  broken  pieces, 
often  more  or  less  flattened  out  into  a  some- 
what compressed  mass,  and  also  as  separated 
quills  of  varying  length  and  size.  The  bark  is 
"  in  quills  or  curved  pieces,  of  variable  length 
and  1  to  5  Mm.  thick;  outer  surface  reddish- 
brown,  frequently  more  or  less  covered  with 
grayish  or  whitish  lichens,  several  of  which 
are  peculiar  to  this  bark,  and  with  small  groups 
of  their  brownish  fruit-heads;  inner  surface 
yellowish  to  light  brownish,  becoming  dark 
brown  with  age  and  reddened  by  alkalies,  longi- 
tudinally striate;  fracture  short,  with  projec- 
tions of  bast  fibres  in  the  inner  bark,  and  the 
medullary  rays  forming  converging  groups; 
odor  distinct ;  taste  bitter  and  slightly  acrid."  * 

1  The  following  elaborate  microscopic  description 
of  cascara  sagrada  is  abbreviated  from  that  of  J. 
Moeller.  (A.  J.  P.,  Sept.  1882,  462.)  The  corky 
layer  is  about  0.045  Mm.  thick,  and  consists  of  8  or 
12  rows,  somewhat  flattened,  rather  thick-walled,  but 
not  sclerotic  cells.  The  parenchyma  of  the  primary 
bark  contains  numerous  groups  of  crystals,  and  scat- 
tered groups  of  roundish  stone  cells,  with  very  thick 
walls,  and  accompanied  by  single  rhombohedric  crys- 
tals ;  it  is  free  from  secondary  cork.  The  inner  bark 
consists  of  medullary  rays  composed  of  two  or  three 
rows  of  thin-walled,  somewhat  radially  elongated  cells, 
and  of  broader  bast-rays  in  which  the  parenchyma 
cells  are  coarsely  dotted  upon  the  radial  and  horizontal 
walls,  and  loosely  united  in  a  tangential  direction : 
tne  bast-fibres  form  alternate  groups  of  two  or  three 
rows,  extending  into  few  bast-rays,  and  are  sur- 
rounded   by    crystal    cells.      The    medullary    paren- 


ts S.  The  freshly  fractured  surface  is  colored 
red  by  solution  of  potassium  hydroxide.  Ac- 
cording to  the  analysis  of  A.  B.  Prescott  (N. 
P.,  Feb.  1879),  it  contains  a  very  bitter  brown 
resin  (which  is  colored  a  vivid  purple-red  by 
potassium  hydroxide) ;  a  red  resin;  a  light  yel- 
low resin;  tannic,  malic,  and  oxalic  acids;  a 
neutral  crystallizable  substance;  and  a  vola- 
tile oil.2  H.  F.  Meier  and  J.  Le  Roy  Webber 
have  pointed  out  in  addition  the  presence  of  a 
ferment,  glucose,  and  ammonia.  According  to 
these  investigators,  to  the  action  of  the  fer- 
ment are  attributed  the  unpleasant  results  at- 
tending the  administration  of  "fresh  bark;" 
"seasoned  bark  "— i.e.,  such  as  has  been  kept 
a  year  or  two — owes  its  valuable  properties 
as  a  laxative,  free  from  griping,  to  the 
fact  that  the  ferment  has  exhausted  itself;  the 
laxative  properties,  they  state,  reside  in  the 
resins,  and  the  tonic  effects  are  due  to  the  crys- 
talline principle.  (A.  J.  P.,  1888,  91.)3  Parke, 
Davis  &  Co.,  the  introducers  of  this  remedy, 
inform  us  that  they  always  keep  the  bark  two 
years  before  using  it.  Schwabe  (A.  Pharm., 
2L!(i.  569)  identified  emodin,  or  trioxymethyl- 
■nthraquinone,  as  present,  and  stated  that  it 
was  the  active  principle.  Dohme  and  Engel- 
hardt  (Proc.  A.  Ph.  A.,  1897,  193)  have  shown 
the  analogy  of  cascara  sagrada  with  Rhamnus 
Frangula  by  obtaining  a  glucoside  to  which 
they  give  the  name  of  purshianin.  This  decom- 
poses, yielding  emodin  and  a  dextro-rotatory 
non-fermentable  sugar,  while  the  frangulin  of 
buckthorn  yields  emodin  and  rhamnose  as  the 
sufrar.  Purshianin  forms  brown-red  needles, 
melting  at  L'.'i?0  C.  Dohme  and  Engelhardt 
failed  to  obtain  in  a  pure  form  (Proc.  A.  Ph. 
A.,  1898,  340)  the  bitter  principle  of  cascara 
sagrada.  Le  Prince  (C.  R.  A.  S.,  1892,  286) 
claimed  to  have  obtained  the  active  principle 
of  cascara  bark  in  a  crystalline  form,  which 
he  named  cascarine,  his  results  are  doubted 
by  Jowett  who  believes  that  cascarine  and  pur- 
shianin are  impure  forms  of  emodin.  Jowett 
(Proc.  A.  Ph.  A.,  1904,  288)  in  an  exhaustive 
paper  concludes  that  the  active  principle  of 
cascara  is  contained  in  that  portion  of  an  alco- 
holic extract  which  is  soluble  in  water  and 
precipitable  by  lead  subacetate  and  in  that 
portion  of  the  regenerated  lead  subacetate  pre- 
cipitate which  is  soluble  in  ethyl  acetate. 

chyma  contains  a  crummy,  lemon-yellow  substance, 
which  dissolves  in  water  with  a  jyellow  color,  and 
in  cold  potassium  hydroxide  solution  with  a  dingy 
red    color. 

2  The  bark  of  R.  Wightii,  which  is  sold  in  the 
Indian  bazaars,  has  been  chemically  investigated 
by  David  Hooper  and  found  to  contain  substances 
similar  to  those  contained  in  R.  Purshiana.  (See 
P.  J.,  Feb.  18,  1888.) 

*  Tasteless  preparations  of  cascara. — It  has  long 
been  known  that  the  action  of  alkalies,  lime,  magnesia, 
ammonia,  etc.,  upon  cascara  bark  preparations  di- 
minished the  bitterness  without  interfering  with  the 
laxative  properties.  B.  E.  Nelson  (Proc.  A.  Ph.  A., 
1904,  313)  carefully  examined  the  various  methods 
which  have  been  proposed  and  concludes  that  there 
is  a  slight  loss  of  activity  due  to  the  action  of  the 
alkalies,  but  in  the  best  preparations  this  is  not 
sufficient  to  interfere  with  their  usefulness.  (See 
Fluidextractum  Rhamni  Purshiana;  Aromaticum,  page 
556;  also  West.  Drug.,  1902,   496.) 
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Uses. — Cascara  sagrada  is  an  excellent  laxa- 
tive for  use  in  habitual  constipation.  It  is 
not  to  be  employed  as  a  purgative  when  a 
powerful  impression  is  desired  to  be  made.  Its 
action  closely  resembles  that  of  Rhamnus  Fran- 
gula,  but  is  more  powerful  and  certain.  In 
many  cases  of  habitual  constipation  the  con- 
tinued use  of  the  bark  seems  to  produce  a  per- 
manent beneficial  effect  upon  the  intestinal 
tract.  Ordinarily  a  single  dose  may  be  given  at 
bed  time,  but  in  some  cases  better  results  are 
obtained  by  exhibiting  smaller  doses  after 
meals.  The  crude  bark  itself  is  never  used 
medicinally,  but  usually  in  the  form  of  the 
extract    or   fluidextract. 

Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.). 

Off.  Prep. — Extracturn  Rhamni  Purshianse,  V. 
8.  (Br.)  ;  Fluidextractum  Rhamni  Purshianse, 
U.  8.  (Br.)  ;  Fluidextractum  Rhamni  Purshiana 
Aromaticum,  V.  8.;  Syrupus  Cascarae  Aromaticus, 
Br.  (from  liquid  extract). 

RHEUM.  U.  S.  (Br.) 

RHUBARB 

( rhe'um ) 

"  The  dried  rhizome  of  Rheum  officinale 
Baillon,  Rheum  palmatum  Linne,  and  the  var. 
tanguticum  Maximowicz  (Fam.  Polygonacece), 
or  probably  other  species  of  Rheum,  grown  in 
China  and  Thibet,  and  deprived  of  most  of  the 
bark  and  carefully  dried."  U.  S.  "  The  erect 
rhizome  or  so-called  root  of  Rheum  palmatum, 
Linn.;  Rheum  officinale,  Baill.;  and  probably 
other  species;  collected  in  China  and  Thibet, 
deprived  of  more  or  less  of  its  cortex,  and 
dried."  Br. 

Rhei  Radix,  Br. ;  Rhubarb  Root ;  Rhubarbe  de 
Chine,  Fr.  Cod.;  Rhubarbe,  Fr. ;  Rhabarber,  G. ; 
Rabarbaro,  It. ;  Ruibarbo,  Sp.;  Hainoung,  Chin.; 
Schara-modo,  Thibet. 

Notwithstanding  the  length  of  time  that 
rhubarb  has  been  in  use,  it  has  not  yet  been 
determined  from  what  precise  plant  the  Asiatic 
drug  is  derived,  the  remoteness  of  the  region 
where  it  is  collected,  and  the  jealous  care  with 
which  the  monopoly  of  the  trade  is  guarded, 
having  prevented  accurate  information. 

The  terms  rha  and  rheon,  from  the  former 
of  which  were  derived  the  names  rhabarbarum 
and  rhubarb,  and  from  the  latter  the  botanical 
title  Rheum,  were  applied  by  the  ancients  to 
a  root  which  came  from  beyond  the  Bosphorus, 
and  which  is  supposed,  though  upon  some- 
what uncertain  grounds,  to  have  been  the  pro- 
duct of  Rheum  rhaponticum,  L.,  growing  on 
the  banks  of  the  Caspian  Sea  and  the  Volga. 
This  species  was  also  at  one  time  believed  to 
be  the  source  of  the  medicine  now  in  use;  but 
the  true  rhubarb  has  long  been  known  to  be 
wholly  distinct  from  the  Rhapontic,  and  de- 
rived from  a  diffei-ent  source.  It  was  not  until 
the  year  1732  that  any  probable  information 
was   obtained   as   to   its   real    origin.     At   that 


time  plants  were  received  from  Russia  by 
Jussieu  in  France,  and  Rand  in  England,  which 
were  said  to  be  of  the  species  affording  the 
genuine  rhubarb,  and  were  named  by  Linnffius, 
under  this  impression,  Rheum  Rhabarbarum,  a 
title  which  has  since  given  way  to  Rheum  undu- 
latum.  Subsequently,  Kaau-Boerhaave  ob- 
tained from  a  merchant,  who  dealt  in  the  rhu- 
barb of  Tartary,  some  seeds  which  he  said 
were  those  of  the  plant  producing  the  root 
sold  by  him.  These,  having  been  planted, 
yielded  two  species  of  Rheum,  R.  undulatum, 
and  another  which  Linnaeus  named  R.  palma- 
tum. Seeds  transmitted  by  Mounsey  from  St. 
Petersburg  to  Hope,  and  planted  in  the  botanic 
garden  at  Edinburgh,  produced  the  latter 
species,  and  the  same  was  also  raised  at  Upsal 
from  a  root  received  by  Linnseus  from  De 
Gorter,  and  was  described  in  1767  by  the 
younger  Linnaeus,  two  years  after  the  appear- 
ance of  Hope's  paper  in  the  Philosophical 
Transactions.  Thus  far  the  evidence  appears 
equally  in  favor  of  R.  palmatum  and  R.  undu- 
latum. Colonel  Przewalski  has  recently  reas- 
serted from  personal  observation  that  R.  palma- 
tum produces  rhubarb;  but  the  specimens  of 
the  root  which  he  brought  to  St.  Petersburg 
are  stated  by  Dragendorff  to  be  essentially 
different  from  true  rhubarb.  Claims  have  also 
been  made  from  time  to  time  for  various  other 
species  of  Rheum  as  sources  of  the  drug.  Pal- 
las, upon  exhibiting  the  leaves  of  R.  palmatum 
to  some  Bucharian  merchants,  was  told  that  the 
leaves  of  the  rhubarb  plant  were  entirely  dif- 
ferent in  shape,  and  the  description  he  received 
of  them  corresponded  more  closely  with  those 
of  R.  compactum  than  any  other  known  species. 
Seeds  of  this  plant  were,  moreover,  sent  to 
Miller  from  St.  Petersburg  as  those  of  the  true 
Tartarian  rhubarb.  Wallich,  superintendent 
of  the  botanical  garden  at  Calcutta,  received 
seeds  that  were  said  to  be  those  of  the  plant 
which  yielded  the  Chinese  rhubarb,  growing 
on  the  Himalaya  Mountains  and  the  highlands 
of  Tartary.  These  produced  a  species  not  pre- 
viously described,  which  Wallich  named  R. 
Emodi,  from  the  native  title  of  the  plant.  It 
is  the  R.  australe  of  Don  and  of  Colebrooke, 
and  has  been  ascertained  to  afford  a  root  which, 
though  purgative,  is  very  unlike  the  official  rhu- 
barb. In  1867,  French  missionaries  in  South- 
eastern Thibet  forwarded  to  Soubeiran  of 
Paris,  live  specimens  of  a  plant  which  they 
asserted  to  yield  the  true  rhubarb,  and  Baillon 
subsequently  described  the  flowering  plant 
under  the  name  of  R.  officinale.  Its  root  re- 
sembles the  true  rhubarb,  but  the  most  careful 
cultivation  has  failed  to  obtain  an  identical 
product,1  and  it  cannot  yet  be  considered  as 
settled  how  far  the  commercial  drug  is  obtained 
from  it. 


1  Senler  found  that,  as  raised  In  England,  the  root 
of  R.  officinale  yielded  less  than  half  the  percentage 
of  extract  obtained  from  the  East  Indian  drug. 
In  ten  grain  doses  the  extract  was  decidedly 
cathartic. 
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All  the  plants  of  this  genus  are  perennial 
and  herbaceous,  with  large  branching  roots, 
which  send  forth  vigorous  stems  from  four  to 
eight  feet  or  more  in  height,  surrounded  at 
their  base  with  numerous  very  large  petiolate 
leaves,  and  terminating  in  lengthened  branching 
panicles,  composed  of  small  and  very  numerous 
flowers,  resembling  those  of  the  Rumex  or  dock. 
There  is  some  difficulty  in  arranging  the  species, 
in  consequence  of  the  tendency  of  the  cultivated 
plants  to  form  hybrids,  and  it  is  frequently 
impossible  to  ascertain  to  which  of  the  wild 
types  the  several  garden  varieties  are  to  be 
referred.  Lindley,  Flora  Medica,  states  that 
R.  rhaponticum,  R.  hybridum,  and  R.  compac- 
tum,  and  their  hybrids,  are  the  common  garden 
rhubarbs. 

R.  officinale,  Baillon— B.  &  T.  213— is  de- 
scribed in  the  Pharmacographia  "  as  a  peren- 
nial, noble  plant,  resembling  the  common  gar- 
den rhubarb,  but  of  larger  size.  It  differs 
from  the  latter  in  several  particulars :  the  leaves 
spring  from  a  distinct  crown  rising  some  inches 
above  the  surface  of  the  ground;  they  have  a 
subcylindrical  petiole,  which,  as  well  as  the 
veins  of  the  under  side  of  the  lamina,  is  covered 
with  a  pubescence  of  short  erect  hairs.  The 
lamina,  the  outline  of  which  is  orbicular,  cor- 
date at  base,  is  shortly  5-  to  7-lobed,  with  the 
lobes  coarsely  and  irregularly  dentate;  it  at- 
tains 4  to  4  J  feet  in  length,  and  rather  more 
in  breadth.  The  first  leaves  in  spring  display 
before  expanding  the  peculiar  metallic  red  hue 
of  copper." 

Besides  the  species  already  mentioned,  R. 
leucorrhizum,  growing  in  the  Kirgheez  desert  in 
Tartary,  R.  capsicum,  from  the  Altai  Moun- 
tains, R.  webbianum,  R.  speciforme,  and  R. 
moorcraftianum,  natives  of  the  Himalaya  Moun- 
tains, and  R.  crassincrvium  and  R.  hybridum, 
cultivated  in  Europe,  but  of  unknown  origin, 
yield  roots  which  have  either  been  employed  as 
purgatives  or  possess  properties  more  or  loss 
analogous  to  those  of  official  rhubarb,  though 
they  have  not  entered  into  general  commerce. 
In  Java,  the  root  of  an  indigenous  species  is 
used  as  a  purgative.  According  to  the  analysis 
of  J.  H.  Schmidt,  it  contains  more  chrysophan 
and  emodin,  and  less  chrysophanic  and  rheo- 
tannic  acids,  than  does  the  official  drug.1 

Rhubarb  is  produced  abundantly  in  the  ele- 
vated lands  of  Tartary,  about  the  lake  Koko 
Nor,  and  is  said  to  be  cultivated  in  the  neigh- 
boring Chinese  province  of  Shen-see,  and  in 
that  of  Se-chuen.  From  these  sources  it  is 
generally  supposed  that  our  supplies  of  Rus- 
sian and  Chinese  rhubarb  were  exclusively  de- 
rived; but  the  root  is  also  collected  in  Bootan 
and    Thibet,    on    the    north    of   the    Himalaya 


1  According  to  Aitchison  (Nature,  July  9,  1885), 
a  rhubarb  plant  has  been  found  in  Northern  Afghan- 
istan in  which  there  are  usually  only  three  enormous 
root  leaves  four  feet  long  and  five  feet  broad,  lying 
flat  upon  the  ground.  The  fruit  is  large  and  of  a 
brilliant  scarlet.  The  root  is  said  to  possess  purga- 
tive properties,  but  the  fruit  is  preferred,  and  is 
given  in  the  form  of  a  decoction. 


Mountains,  and  it  is  probable  that  the  plant 
pervades  the  whole  of  Chinese  Tartary.  It 
flourishes  best  in  a  light  sandy  soil.  It  is 
stated  by  Bell,  who,  on  a  journey  from  St. 
Petersburg  to  Pekin,  had  an  opportunity  of 
observing  it  in  a  growing  state,  that  it  is  not 
cultivated  by  the  Tartars,  but  springs  up  spon- 
taneously, in  tufts,  wherever  the  seeds  have 
fallen  upon  the  heaps  of  loose  earth  thrown 
up  by  the  marmots.  In  other  places  the  thick- 
ness of  the  grass  prevents  their  access  to  the 
soil.  The  root  is  not  considered  sufficiently  ma- 
ture for  collection  until  it  has  attained  the  age 
of  six  years.  It  is  dug  up  twice  a  year  in 
Tartary,  in  the  spring  and  autumn;  in  China 
not  till  the  winter.  After  removal  from  the 
ground,  it  is  cleaned,  deprived  of  its  cortical 
portion  and  the  smaller  branches,  and  then  di- 
vided into  pieces  of  a  convenient  size.  These 
are  bored  with  holes,  and  strung  upon  cords  to 
dry,  according  to  Bell,  about  the  tents  and  on 
the  horns  of  sheep;  according  to  Sievers,  under 
sheds,  by  which  the  rays  of  the  sun  are  ex- 
cluded, while  the  air  has  free  access.  The 
Chinese  are  said  first  to  place  the  pieces  on  a 
stone  slab  heated  by  fire  beneath,  and  after- 
wards to  complete  the  drying  process  by  ex- 
posing them  to  the  sun  and  air.  In  Bootan  the 
roots  are  hung  up  in  a  kind  of  drying  room, 
in  which  a  moderate  and  regular  heat  is  main- 
tained. Much  time  and  attention  are  devoted 
to  the  preparation  of  the  root,  and  Sievers 
States  that  a  year  sometimes  elapses  from  the 
period  of  its  collection  before  it  is  ready  for 
exportation.  A  large  proportion  of  its  weight 
is  lost  in  drying,  according  to  some  accounts 
four-fifths,  according  to  others  not  less  than 
seven-eighths.  It  is  probably  in  order  to  favor 
the  drying  that  the  bark  is  removed.  Rhubarb 
which  has  been  dried  by  artificial  heat  is  known 
commercially  as  high  dried  and  often  can  be 
recognized  by  its  more  or  less  blackened  sur- 
face, and  its  heavy,  scarcely  fragrant  odor. 
The  trade  in  rhubarb  is  said  to  have  formerly 
centred  in  the  Chinese  town  of  Si-nin,  where  a 
Bucharian  company  or  family  was  established 
which  possessed  a  monopoly  of  this  trade  in 
consideration  of  a  tribute  paid  to  the  govern- 
ment. At  present  rhubarb  is  chiefly  purchased 
for  the  European  trade  at  the  town  of  Hankow, 
on  the  upper  Yang-tse,  the  yearly  export  reach- 
ing, it  is  said,  over  5000  peculs  ( pecul  =  133.33 
lbs.).  There  were  formerly  two  varieties  of 
Asiatic  rhubarb,  the  Russian  and  the  Chinese, 
but  at  present  little  or  no  rhubarb  finds  its 
way  overland  to  Europe.  As  long  back  as 
1687,  the  Russian  government  subjected  the  ex- 
port of  rhubarb  from  China  into  Russia  to 
official  surveillance,  and  finally  monopolized  the 
trade  entirely.  At  Kiakhta  a  very  rigorous  in- 
spection of  the  drug  was  enforced,  the  selected 
pieces  being  finally  sewed  into  linen  sacks 
pitched  and  coated  with  hide.  All  the  pieces 
which  did  not  pass  examination  were  com- 
mitted to  the  flames,  and  the  remainder  was 
sent  to  St.  Petersburg.    This  variety  was  some- 
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times  called  Turkey  rhubarb,  from  the  circum- 
stance that  it  was  formerly  derived  from  the 
Turkish  ports,  whither  it  is  said  to  have  been 
brought  from  Tartary  by  caravans  through 
Persia  and  Anatolia.  Inferior  parcels  of  the 
root,  which  could  not  pass  the  inspection  of 
the  Russian  authorities,  were  said  to  enter 
Russia  by  Tashkend,  and  to  be  known  to  the 
druggists  of  that  country  by  the  name  of 
Tashkend  rhubarb.  As  Russian  rhubarb  no 
longer  occurs  in  commerce,  the  description  of  it 
is  given  in  a  foot-note.1 

Chinese  Rhubarb  (India  Rhubarb,  Rheum 
Sinense  vel  Indicum)  is  in  cylindrical  or  round- 
ish pieces,  sometimes  flattened  on  one  or  both 
sides,  of  a  dirty  brownish-yellow  color  exter- 
nally, appearing  as  if  the  cortical  portion  of 
the  root  had  been  removed  by  scraping,  and 
the  surface  rendered  smooth  and  somewhat 
powdery  by  attrition.  The  best  pieces  have  a 
rather  close  and  compact  texture,  and,  when 
broken,  present  a  ragged  uneven  surface, 
variegated  with  intermingled  shades  of  dull  red, 
yellowish,  and  white,  which  are  sometimes 
diversified  or  interrupted  by  darker  colors,  and 
especially  marked  with  dark  lines  so  arranged 
as  to  form  an  internal  ring  of  star-like  spots. 
The  pieces  are  generally  perforated  with  small 
holes,  intended  for  convenience  of  suspension 
during  the  drying  process,  and  portions  of  the 
suspending  cord  are  not  unfrequently  found 
remaining  in  the  holes.  According  to  Elborne 
(P.  J.,  xv.  497),  Chinese  rhubarb  is  really  di- 
vided into  two  varieties,  which  are  respectively 
the  product  of  R.  palmatum  and  R.  officinale? 

1  The  pieces  of  Russian  rhubarb  were  Irregular 
and  somewhat  angular,  appearing  as  if  the  bark  had 
been  shaved  off  longitudinally  by  successive  strokes 
of  a  knife,  and  a  portion  of  the  Interior  substance 
removed  with  each  shaving.  They  had  a  cleaner 
and  fresher  appearance  than  the  Chinese,  and  their 
color  both  Internally  and  externally,  though  of  the 
same  general  character,  was  somewhat  more  lively. 
They  were  less  compact  and  heavy,  and  were  cut  with 
less  facility,  owing  to  their  giving  way  before  the 
knife.  Another  distinction  is  the  character  of  the 
perforations,  which  in  the  Russian  rhubarb  were 
large,  frequently  reaching  only  to  the  centre,  and 
evidently  made  .for  the  purpose  of  Inspection,  while 
In  the  Chinese  they  are  small,  penetrate  completely 
through  the  pieces,  and  are  Intended  for  the  pas- 
sage of  a  suspending  cord.  The  taste  and  odor 
of  the  former  closely  resembled  those  of  the  latter, 
except  that  the  Russian  was  rather  more  aromatic. 
There  is  the  same  crackling  under  the  teeth,  and 
the  same  yellow  stain  imparted  to  the  saliva ;  but 
the  color  of  the  powder  in  this  variety  was  a  bright 
yellow,  without  the  brownish  tinge  exhibited  by  the 
Chinese.  When  thin  slices,  previously  boiled  in 
water,  were  examined  by  the  microscope,  they  ex- 
hibited numerous  clusters  of  minute  crystals  of  cal- 
cium oxalate.  Quekett  found  between  35  and  40 
grains  of  them  In  100  grains  of  the  root.  They  were 
observed  in  both  Russian  and  Chinese  rhubarb.  For 
further  Information  as  to  the  varieties  of  Russian 
rhubarb,  see  A.  J.  P.,  1867,  p.  212,  or  abstract  in  14th 
edition  U.   S.  D. 

2  In  former  editions  of  this  work  a  variety  of 
rhubarb  Imported  from  Canton  has  been  noticed, 
which  was  evidently  prepared,  before  leaving  China. 
bo  as  to  resemble  the  Russian,  having  an  angular 
surface  as  If  pared  with  a  knife.  The  pieces  were 
obviously  selected  with  great  care,  as  they  were 
remarkably  free  from  defects.  But  In  most  of 
those  which  came  under  our  notice  the  small  pene- 
trating hole  was  observable  which  characterizes  the 
Chinese  rhubarb,  though  it  had  in  some  instances 
been  filled  with  the  powdered  root,  so  as  in  some 
measure  to  conceal  it.  Besides,  the  colors  were  not 
quite  so  bright  as   those  of  Russian    rhubarb.     This 


the  first  variety  has  a  red-grained  fracture  with 
white  lattice-work  veins,  while  the  second 
variety  has  a  longitudinal  ramification  of  white 
veins  with  a  black-grained  fracture.  Chinese 
rhubarb  has  a  peculiar  somewhat  aromatic 
odor,  and  a  bitter,  astringent  taste,  is  gritty 
when  chewed,  imparts  a  yellow  color  to  the 
saliva,  and  affords  a  yellowish  powder  with  a 
reddish-brown  tinge.  With  the  pieces  of  good 
quality  others  often  come  mingled,  defective 
from  decay  or  improper  preparation.  These 
are  usually  lighter,  and  of  a  dark  or  russet 
color.  Like  all  the  other  varieties  of  rhubarb, 
this  is  liable  to  be  attacked  by  worms,  and  in 
almost  every  large  parcel  pieces  may  be  found 
which  have  suffered  from  this  cause.3 

Chinese  rhubarb  is  the  only  kind  recognized 
by  the  U.  S.  P.,  and  is  officially  described  as 
"  subcylindrical,  barrel-shaped,  conical,  plano- 
convex or  irregularly  formed  pieces,  frequently 
with  a  large  perforation;  hard  and  moderately 
heavy;  5  to  15  Cm.  long,  4  to  8  Cm.  in  di- 
ameter; externally  mottled  with  alternating 
stria?  of  light  brown  parenchyma  cells  and  dark 
brown  medullary  rays,  occasionally  with  red- 
dish-brown cork  patches  and  small  radiate  scars 
of  fibrovascular  tissue,  smooth  and  sometimes 
covered  with  a  bright  brownish-yellow  powder; 
fracture  somewhat  granular,  presenting  a 
peculiar  marbled  appearance;  odor  character- 
istic; taste  bitter,  astringent;  gritty  when 
chewed.  Powder  bright  orange-yellow,  becom- 
ing red  with  alkalies,  containing  rosette-shaped 
crystals  of  calcium  oxalate,  which  are  from  0.50 
to  0.100  Mm.  in  diameter,  and  spherical  starch 
grains  from  0.005  to  0.020  Mm.  in  diameter, 
either  single  or  2-  to  4-compound."  U.  S. 

European  Rhubarb. — In  various  parts  of 
Europe,  particularly  in  England,  France,  Bel- 
gium, and  Germany,  the  rhubarb  plants  have 
been  cultivated  for  many  years,  and  con- 
siderable quantities  of  the  root  were  at  one 
time  brought  into  the  market.  At  present  it 
appears  not  to  be  imported. 

English  Rhubarb. — This  formerly  came  in 
two  forms.  In  one  the  root  was  cut  and  per- 
forated   in    imitation    of    the    Russian.      The 

is  undoubtedly  the  variety  described  by  Pereira, 
under  a  distinct  head,  as  the  Dutch-trimmed  or 
Batavian  rhubarb,  and  considered  by  him  as  prob- 
ably Bucharian  or  Russian  rhubarb  of  inferior  quality, 
sent  by  the  way  of  Canton.  A  sufficient  proof,  we 
think,  that  this  Is  not  the  case  is  the  presence  In 
most  pieces  of  the  small  penetrating  hole,  occa- 
sionally filled  with  the  remains  of  the  cord,  and  In 
some  pieces  almost  shaved  away  in  the  paring  pro- 
cess. We  have  never  seen  such  a  hole  In  any  piece 
of  true  Russian  rhubarb,  which  does  not  appear  to 
be  strung  up  like  the  Chinese  when  dried. 

Under  the  title  of  Canton  stick  rhubarb,  Pereira 
describes  a  variety  of  which  small  quantities  have 
been  Imported  from  Canton  into  London.  It  closely 
resembles  the  English  stick  rhubarb,  and  is  sup- 
posed to  be  derived  from  the  branches  of  the  root 
of  the  plant  which  yields  the  true  Chinese  rhubarb. 

*  Rhubarb  Is  prone  to  be  attacked  during  storage 
by  the  caterpillar  of  a  small  grayish-white  moth, 
whose  species  does  not  seem  to  have  been  deter- 
mined. According  to  the  experiments  of  Sawer  and 
Ferguson,  rhubarb  which  has  been  attacked  is  best 
treated  on  a  large  scale  hy  a  combination  of  heat 
and  exposure  to  the  vapor  of  sulphur.  Insect- 
powder  had  no  effect  upon  the  worms.  For  details 
of  method,  see  P.  J.,  xx.    1889. 
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pieces  were  of  various  shape  and  size,  some- 
times cylindrical,  but  more  commonly  flat,  or 
somewhat  lenticular,  and  of  considerable  dimen- 
sions. In  the  other,  the  so-called  stick  rhu- 
barb, the  pieces  were  somewhat  cylindrical, 
five  or  six  inches  long  by  an  inch  or  less  in 
thickness,  and  more  or  less  irregular  upon  the 
surface,  as  if  they  had  shrunk  unequally  in 
drying.  English  rhubarb  (from  Rheum  rha- 
ponticum) is  lighter  than  the  Asiatic,  more 
spongy,  and  often  somewhat  pasty  under  the 
pestle.  It  is  redder,  and  when  broken  exhibits 
a  more  compact  and  regular  marblmg,  the 
pinkish  lines  being  arranged  like  rays  from  the 
centre  towards  the  circumference.  The  "  star- 
like spots  "  are  either  wanting  or  very  few  and 
scattered.  The  powder  also  has  a  deeper  red- 
dish tint.  The  odor  is  feeble  and  less  aromatic 
than  that  of  the  Asiatic  varieties;  the  taste  is 
astringent  and  mucilaginous,  with  little  bitter- 
ness, and  the  root,  when  chewed,  scarcely  feels 
gritty  between  the  teeth,  and  but  slightly  colors 
the  saliva.  Few  crystals  of  calcium  oxalate 
are  discoverable  by  means  of  the  microscope. 
Much  English  rhubarb  is  obtained  from  /'. 
officinale,  and  is  put  on  the  market  in  flat,  con- 
cave, and  convex  pieces  weighing  Prom  three  to 
four  ounces  each.  Externally  the  convex  sur- 
face has  deep  longitudinal  furrows  and  a  longi- 
tudinal ramification  of  conspicuous  veins,  giv- 
ing rise  to  an  appearance  of  net-vein  markings. 
In  the  centre  of  the  concave  surface  is  a  small 
hole  similar  to  that  formerly  seen  in  Russian 
rhubarb.  On  the  inner  surface  the  stellate 
markings  resemble  very  closely  those  found  in 
the  East  Indian  rhubarb.  The  fracture  of  this 
form  is  not  red,  hut  shows  a  whitish  parenchy- 
matous tissue  with  blackish  veins.  The  roots  are 
distinctly  gritty  when  chewed.  When  rapidly 
grown  in  rich  soil.  English  rhubarb  is  lighter, 
more  spongy,  and  less  active  than  when  slowly 
grown  without  high  cultivation.  It  is  proba- 
ble that  the  powder  is  used  to  adulterate  that 
of  true  Asiatic  rhubarb,  but  of  this  we  have  no 
positive  evidence. 

French  Rhubarb.  Rhapontic  Rhubarb. 
Crimea  Rhubarb. — The  rhubarb  produced  in 
France  is,  according  to  Guibourt,  chiefly  from 
7?.  rhaponticum,  R.  undulatum,  and  R.  com- 
pactum,  that  of  R.  palmatum,  which  most 
closely  resembles  the  Asiatic,  having  been  found 
to  degenerate  so  much  as  not  to  be  a  profitable 
object  of  culture.  Most  of  the  French  rhubarb 
is  produced  in  the  neighborhood  of  L'Orient, 
in  the  department  of  Morbihan,  and  the  spot 
where  it  grows  has,  from  this  circumstance,  re- 
ceived the  name  of  Rheumpole.  Two  kinds 
were  described  by  Guibourt,  both  under  the 
name  of  Rhapontic  root,1 — one  proceeding 
from  the  R.  rhaponticum,  growing  in  the  gar- 
dens in  the  environs  of  Paris;  the  other,  from 
this  and  the  two  other  species  above  mentioned, 


1  The  rhapontic  root  differs  in  section  from  true 
rhubarb  by  its  distinctly  radiated  structure,  unbroken 
by  the  peculiar  arrangement  (star-like  spots)  of  the 
vascular  tissue  which  occurs  in  true  rhubarb. 


cultivated  at  Rheumpole;  but,  according  to  the 
Pharmacographia,  the  cultivation  in  France  has 
been   almost  entirely  abandoned.2 

Choice  of  Rhubarb. — In  selecting  good  rhu- 
barb, without  reference  to  the  commercial 
variety,  those  pieces  should  be  preferred  which 
are  moderately  heavy  and  compact,  of  a  lively 
color,  brittle,  presenting  when  broken  a  fresh 
appearance,  with  reddish  and  yellowish  veins 
intermingled  with  white,  of  an  odor  decidedly 
aromatic,  of  a  bitter  and  astringent  not  muci- 
laginous taste,  feeling  gritty  and  staining  the 
saliva  yellow  when  chewed,  and  affording  a 
powder  either  bright  yellow,  or  yellow  with  but 
a  slight  reddish-brown  tinge.  When  very  light, 
rhubarb  is  usually  rotten  or  worm-eaten ;  when 
very  heavy  and  compact,  it  is  of  inferior 
species,  culture,  or  preparation.  Rotten,  worm- 
eaten,  or  otherwise  inferior  rhubarb  is  often 
powdered,  and  colored  yellow  with  turmeric, 
and  the  shavings  left  when  Chinese  rhubarb  is 
trimmed  for  powdering,  or  to  imitate  the  Rus- 
sian, are  applied  to  the  same  purpose.3  The 
stellate  markings  observed  in  the  cut  or 
broken  surface  of  the  Chinese  rhubarb  has 
been  believed  by  various  pharmacologists  to  be 
of  great  practical  value  in  determining  the  true 
character  of  the  rhizome  and  especially  in 
enabling  a  distinction  between  the  Chinese  and 
European  rhubarb  to  be  made.  There  has  been 
a  general  concurrence  with  the  statements  of 
Tschirch  that  the  star  spots  are  never  present 
in  the  root,  occurring  only  in  the  rhizome.  In 
an  elaborate  re-examination  of  this  subject  by 
Jakabhasy,  however,  the  star  spots  were  found 
in  the  root  ;is  well  as  in  the  root  stock  and  also 
in  the  European  as  well  as  in  the  Asiatic  rhu- 
barb. Nevertheless,  Jakabhasy  states  that  it 
is    possible    to    distinguish    the    two    rhubarbs 

*  Besides  the  varieties  of  rhubarb  above  described, 
<it  b«is  are  noticed  by  writers.  I 'alias  speaks  of 
u  white  iltubarb,  brought  to  Kiakhta  by  the  Bueha- 
rlau  merchants  who  conveyed  to  that  place  the  drug 
for  Russia u  commerce.  It  was  white  as  milk,  of 
a  sweet  taste,  and  equal  to  the  best  rhubarb  In 
quality.  It  was  supposed  to  be  the  product  of 
It.  /<  ucorrhizum.  At  present,  however,  it.  Is  un- 
known in  St.  Petersburg.  The  Himalaya  rhubarb 
is  produced  by  R.  australe,  and  other  species  men- 
tioned in  the  text  as  growing  In  the  Himalaya  Moun- 
tains. According  to  Royle,  it  makes  its  way  to 
the  lower  countries  in  Hindustan,  where  it  sells  for 
one-tenth  of  the  price  of  the  best  rhubarb.  Twining 
tried  it  in  the  Hospital  at  Calcutta,  and  found  It 
superior  as  a  tonic  and  astringent  to  Russian 
rhubarb,  and  nearly  equal  to  it  in  purgative  power. 
A  variety  known  in  Russia  as  Bucharian  rhubarb, 
differing  from  the  variety  which  we  called  Russian, 
and  which  is  known  In  Russia  as  Chinese  rhubarb,  Is 
imported  into  that  country  from  Tartary,  and  reaches 
St.  Petersburg  by  Nizhni-Novgorod.  Parcels  of  it 
are  said  also  to  reach  Vienna,  by  the  way  of  Brody 
in  Galicia.  Still  another  variety  Is  that  called 
Siberian  rhubarb,  which  is  known  in  Russia  by  the 
name  of  Siberian  Rhapontic  root.  As  these  are  In- 
ferior kinds,  and  probably  never  reach  our  markets, 
we  have  not  thought  it  necessary  to  discuss  them 
in  detail.  For  further  information,  see  A.  J.  P. 
(xviil.   63  and  123). 

*  It  has  been  stated  by  BonI  that  Chinese  rhubarb 
yields  from  20  to  25  per  cent,  of  ash,  the  Euro- 
pean rhubarb  from  8  to  11  per  cent.,  the  difference 
being  due  to  the  excess  of  calcium  oxalate  in  the 
Chinese  rhubarb.  Kremel.  however,  finds  that  the 
amount  of  ash  in  different  species  of  rhubarb  fluc- 
tuates too  greatly  to  be  of  practical  value  In  the 
determination  of  the  source,  even  the  Chinese  root 
varying    between    10   and    28   per   cent. 
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by  the  fact  that  in  the  European  Rhubarb 
the  star  spots  occur  in  greater  number  on  the 
longitudinal  section  while  in  the  Chinese  rhu- 
barb they  are  present  on  the  transverse  sec- 
tion, where  they  form  a  circle.  He  believes 
also  that  the  superabundance  of  starch  and  the 
lack  of  crystals  in  the  star  spots  are  diagnostic 
of  the  European  drug.  When  the  rhubarb  is 
powdered  these  characteristics  are  not  avail- 
able, under  which  circumstances  the  percentage 
of  ash  seems  to  be  valuable.  The  Chinese  rhu- 
barb, unless  of  very  inferior  quality  yields 
from  8  to  25  per  cent.;  the  European  1.3  to 
6  per  cent,  of  ash.  According  to  Jakabhasy, 
Shensi  is  the  best,  Shanghai  the  poorest,  and 
Canton  the  intermediate  variety  of  Chinese 
rhubarb.  Of  the  European  the  English  is  the 
most,  the  French  next,  and  the  Austrian  the 
least  active.  Powdered  rhubarb  should  contain 
numerous  roundish  starch  granules,  about  .026 
Mm.  in  diameter,  large  associated  calcium  oxa- 
late crystals,  and  small,  somewhat  stellate, 
chrysophanic  acid  crystals,  besides  parenchy- 
matous cells,  pitted  vessels,  and  other  ordinary 
debris  of  root  tissue.1 

Chemical  Properties. — Rhubarb  yields  all  its 
activity  to  water  and  alcohol.  The  infusion  is 
of  a  dark  reddish-yellow  color,  with  the  taste 
and  odor  of  rhubarb,  and  the  residue,  after 
sufficient  maceration,  is  whitish,  inodorous,  and 
insipid.  By  long  boiling  the  virtues  of  the 
medicine  are  impaired.  The  first  examination 
of  rhubarb  yielding  results  of  value  was  that 
of  Schlossberger  and  Dopping.  Besides  ex- 
tractive, tannic  and  gallic  acids,  sugar,  starch, 
pectin,  lignin,  calcium  oxalate,  and  various  in- 
organic salts,  they  discovered  three  coloring 
principles,  holding  an  intermediate  place  be- 
tween resin  and  extractive  matter,  being  freely 
soluble  in  alcohol,  and  slightly  so  in  water. 
Two  of  these  were  uncrystallizable,  and  de- 
nominated brown  resin  and  red  resin,  or  phceo- 
retin  and  erythroretin;  the  other,  crystallizable 
in  granular  crystals,  and  identical  with  chryso- 
phanic acid,  previously  discovered  by  Roch- 
leder  and  Heldt  in  the  yellow  lichen,  or  Par- 
melia  parietina  of  Sprengel.  Chrysophanic 
acid  crystallizes  in  golden-yellow  needles  or 
plates  melting  at  102°  C,  and  is  soluble  in 
ether,  alcohol,  or  benzene.  Alkalies  also  dis- 
solve it,  forming  fine  dark  red  solutions.     Its 


1  The  powdered  rhapontic  root  seems  microscopi- 
cally indistinguishable  from  powdered  rhubarb ;  but, 
according  to  M.  E.  Billot,  rhapontic  root,  even 
when  used  to  adulterate  powdered  rhubarb,  may  be 
detected  as  follows.  On  a  little  of  the  suspected 
powder,  upon  a  plate,  let  fall  two  or  three  drops 
of  oil  of  anise,  oil  of  fennel,  or  other  essential 
oil ;  then  add  magnesia,  and  rub  the  mixture  well  for 
three  or  four  minutes.  If  the  powder  be  pure,  it 
will  remain  yellow ;  but  if  it  contain  the  smallest 
quantity  of  the  French  rhapontic  root,  it  will  assume 
a  reddish  tint,  varying  from  a  salmon  to  a  bright 
rose  color,  according  to  the  quantity  of  the  im- 
purity present.  (See  A.  J.  P.,  May,  1860,  224.)  The 
Rumex  hymenosepalus,  which  is  said  to  be  used  as 
an  adulterant  of  powdered  rhubarb,  according  to 
L.  E.  Sayre,  may  be  detected  by  the  character  of  th« 
starch  granules,  which  are  long  and  slender,  with 
a  branching  bllum  extending  along  their  greater 
diameter. 


formula  is  C15H10O4,  and  it  is  now  recognized 
as  a  derivative  of  anthracene,  C14H10,  and  as 
closely  related  to  alizarine,  C14H8O4.  It  bears 
to  methyl-anthracene,  Ci4H9(CH3),  the  same 
relation  that  alizarine  bears  to  anthracene. 
Hence,  on  distilling  it  with  zinc  dust,  methyl- 
anthracene  is  formed  from  it  by  reduction. 
(See  Chrysarobinum.) 

De  La  Rue  and  Muller  (J.  Chem.  S.,  x.  298) 
extracted  from  rhubarb  an  allied  substance, 
emodin,  which  crystallizes  in  orange-colored 
prisms.  (See  p.  116;  also  Emodin,  Part  II.) 
Its  formula  is  C15H10O5,  and  it  is  a  trioxy- 
methyl-anthraquinone.  The  relations  of  both 
this  compound  and  chrysophanic  acid  to  aliz- 
arine and  anthracene  will  be  better  shown  by 
writing  their  molecular  formulas,  as  follows: 

C14H10  Ci4He(0H)202 

Anthracene.  Alizarine. 

Ci4H5(CH3)  (0H)a02      Ci4H4(CH3)  (OH)3Oa 
Chrysophanic  acid.  Emodin. 

Kubli  (Ph.  Z.  R.,  6,  p.  603)  obtained  results 
both  confirmatory  and  explanatory  of  those  al- 
ready given.  He  found  a  glucoside,  chryso- 
phan,  C27H30O14,  which,  under  the  influence  of 
dilute  acids  or  ferments,  splits  up  into  chryso- 
phanic acid  and  sugar,  according  to  the  reaction 

C27H30O14  +  2H2O  =  C15H10O4  +  2CaHia06 
also  a  characteristic  tannic  acid,  rheo-tannic 
acid,  C26H26O14,  which  is  decomposed  by  dilute 
acids  into  rheumic  acid,  C20H16O9,  and  sugar. 
Chrysophan  is  a  yellowish  powder,  abundantly 
present  in  rhubarb,  soluble  in  water  or  alcohol, 
not  in  ether;  rheo-tannic  acid  is  a  reddish 
brown  powder,  sparingly  soluble  in  cold  water. 
Kubli  found  further  a  colorless  neutral  com- 
pound, sparingly  soluble  in  hot  water,  of  the 
formula  C10H12O4,  which  he  did  not  name. 
He  stated  that  chrysophanic  acid  is  not  found 
in  rhubarb,  but  is  produced  when  the  root  is  di- 
gested in  water  through  the  breaking  up  of 
the  glucoside  chrysophan,  probably  under  the 
action  of  a  ferment.  This  ferment  he  believes 
to  be  soluble  in  water,  but  insoluble  in  alcohol, 
and  that  on  this  account  an  alcoholic  extract 
of  the  root  can  be  evaporated  without  the 
formation  of  chrysophanic  acid.  On  the  other 
hand,  it  is  to  the  presence  of  this  ferment  that 
he  attributes  the  progressive  deposition  of 
chrysophanic  acid  from  an  extract  of  rhubarb 
prepared  with  diluted  alcohol.  (Ph.  Z.  R., 
xxiv.  193.)  O.  Hesse  (Proc.  A.  Ph.  A.,  1896, 
549)  found  in  addition  to  chrysophanic  acid, 
Ci5Hs02(OH)2,  and  emodin,  Ci5H702(0H)3, 
a  third  crystalline  principle,  which  he  named 
rhein,  and  ascribes  to  it  the  formula  C15H6O2 
(OH) 4.  Hesse  calls  attention  to  the  relation 
these  formulas  bear  to  one  another.  Rhein 
forms  microscopic  yellowish-brown  scales,  is 
insoluble  in  water,  ether,  and  benzene,  but 
sparingly  soluble  in  alcohol.  It  dissolves 
readily  in  aqueous  solutions  of  the  alkalies  and 
alkaline  carbonates,  forming  deep  purple-red 
solutions.  Hesse  also  finds  an  amorphous  res- 
inous substance,  upon  which,  he  states,  the  en- 
tire activity  of  rhubarb  depends.     Dragendorff 
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states  that  from  11  to  17  per  cent,  of  arabic 
acid  and  pectose  are  present  in  rhubarb. 
Huriel  (P.  Archiv.  Nov.  1900,  201)  reviewed 
the  investigations  of  various  chemists  and 
isolated  tanoid  by  the  process  of  Lowe  and  a 
phenolic  body  (unnamed)  which  had  not  been 
previously  described. 

The  most  important  researches  upon  the  con- 
stituents of  rhubarb  were  made  by  Tschirch 
and  Heuberger  (A.  Pharm.,  Nov.  21,  1902,  596, 
630,  and  Ph.  Ztg.,  Aug.  3,  1904,  651).  Their 
conclusions  are  that  rhubarb  contains  primarily 
two  classes  of  substances.  1.  Tannoglucosides ; 
2.  Anthraglucosides.  These  two  classes  cannot 
be  sharply  separated  from  each  other  and  are 
therefore  associated  together  in  all  extractions. 
Both  of  these  are  characterized  by  their  ready 
decomposition  and  conversion  into  secondary 
products,  such  conversion  resulting  even  during 
the  treatment  of  the  drug  with  ordinary  sol 
vents.  Thus,  the  ether  extraction  has  been 
found  to  contain  the  products  of  the  hydrolysis 
of  the  anthraglucosides,  namely,  chrysophanic 
acid,  emodin  and  rhein.  It  is  however  not 
proven  (indeed  not  even  probable)  that  the 
tannoglucosides  combine  with  the  anthragluco- 
sides to  form  so-called  double  glucosides.  On 
the  contrary,  the  indications  are  that  these 
two  classes  of  glucosides  occur  beside  each 
other;  furthermore,  the  relatively  large  quan- 
tity of  tannoglucosides  and  their  hydrolytic 
products  is  noteworthy  and  that,  therefore,  the 
activity  of  rhubarb  is  not  attributable  solely 
to  the  anthraglucosides;  but  the  activity  of  the 
latter  must  be  materially  modified  by  that  of 
the  tannoglucosides.  To  what  degree  the  pri- 
mary tanno-  and  anthraglucosides  have  become 
hydrolyzed  in  the  drug  itself,  it  is  difficult  to 
determine;  it  is  certain,  however,  that  the  drug 
contains  a  considerable  quantity  of  free  oxy- 
methylanthraquinones,  while  it  is  probable  that 
the  formation  of  the  secondary  glucosides  re- 
sults during  the  extraction  and  manipulation 
of  the  extract. 

Tschirch  sums  up  the  results  of  the  investi- 
gation as  follows:  Aweng's  Double  Glucoside 
is  in  its  essentials  identical  with  tannogluco- 
side,  but  contains  some  anthraglucoside. 
Aweng's  Frangulic  Acid  is  a  secondary  product 
of  the  decomposition  of  tannoglucoside,  con- 
taining variable  quantities  of  anthraglucoside 
as  impurity.  Kubli's  Rheumtannic  Acid  and 
Hunkel's  Tanoid  are  identical  with  tannoglu- 
coside, but  less  pure.  Kubli's  and  Hunkel's 
Rheum  Acid  is  identical  with  rheum  red,  and 
therefore  a  product  of  the  hydrolysis  of  tanno- 
glucoside. Schlossberger  and  Dopping's  Apore- 
tin  and  Phaeoretin  are  impure,  difficultly  sol- 
uble tannoglucoside.  Erythroretin  is  a  mixture 
of  chrysophanic  acid,  emodin  and  rhein. 
Garot's  Erythrose  is  chrysamic  acid.  Rhein, 
yielding  only  a  diacetyl  derivative,  cannot  be 
regarded  as  being  tetraoxymethyl-anthraqui- 
none.  It  has  the  composition  CisHsOe  (not 
CisHioOe,  Hesse)  which  formula  corresponds  to 
a  methylene  ether  of  a  tetraoxyanthraquinone. 


Dragendorff's,  Greenish's  and  Elborne's  Ca- 
thartic Acid  is  an  impure  tannoglucoside,  con- 
taining anthraglucosides  and  some  albuminoid 
substances.  Gilson's  Chrysophan  belongs  to 
the  anthraglucosides.  Aweng's  Secondary  Glu- 
cosides are  secondary,  mostly  difficultly  soluble 
hydrolytic  products  of  the  primary  tanno-  and 
probably  also  of  the  anthraglucosides. 

Finally,  Tschirch  determined  that  rhubarb 
contains  no  resins  whatever;  that  the  rheo- 
tannoglucosides  and  their  products  of  decom- 
position and  hydrolysis  are  devoid  of  purgative 
activity,  and  that  such  activity  is  due  solely  to 
the  anthraglucosides  and  their  derivatives. 
Rhubarb  contains  no  other  body  besides  the 
latter  that  has  peristaltic  effect  on  the  intes- 
tinal tract. 

As  regards  the  rheo-tannoglucoside,  its  medic- 
inal activity  is  confined  to  the  tonic  and 
mildly  astringent  effect  produced  on  administer- 
ing the  drug.  Tschirch  (Ph.  Ztg.,  Aug.  3, 
1904,  651)  recommended  a  method  for  assaying 
rhubarb  based  on  the  volumetric  estimation  of 
the  free  oxymethylanthraquinones,  dependent 
on  the  ease  with  which  the  anthraglucosides 
can  be  hydrolized  with  sulphuric  acid.  See  also 
Proc.  A.  Ph.  A.,  1905,  627. 

There  are  other  interesting  principles  in 
rhubarb.  Some  have  been  disposed  to  ascribe 
its  odor  to  a  volatile  oil,  but  this  has  not  been 
isolated.  The  calcium  oxalate  is  interesting 
from  its  quantity,  and  from  the  circumstance 
that,  existing  in  distinct  crystals,  it  occasions 
the  grittiness  of  the  rhubarb  between  the  teeth. 
The  proportion  seems  to  vary  exceedingly  in 
different  specimens.  According  to  Scheele  and 
Henry,  it  constitutes  nearly  one-third,  and 
Queckett  found  between  35  and  40  per  cent., 
while  Brandes  obtained  only  11,  Schrader  only 
4.5  parts  in  the  hundred,  and  Dragendorff,  in 
five  samples  analyzed,  from  1.2  to  5.6  per  cent. 
Little  or  no  difference  of  composition  has  been 
found  between  the  Russian  and  the  Chinese 
rhubarb.  The  European  contains  but  a  small 
proportion  of  calcium  oxalate,  and  is  therefore 
less  gritty  when  chewed.  It  has,  however, 
more  tannin  and  starch  than  the  Asiatic. 

When  powdered  rhubarb  is  heated,  odorous 
yellow  fumes  rise,  which  are  probably  in  part 
the  vapor  of  chrysophanic  acid.  Its  infusion 
is  reddened  by  the  alkalies,  in  consequence  of 
their  union  with  this  acid,  and  their  reaction 
on  the  other  coloring  principles.  It  yields  pre- 
cipitates with  gelatin,  most  of  the  acids,  ferric 
salts,  lead  acetate,  mercurous  nitrate,  silver  ni- 
trate, stannous  chloride,  lime  water,  and  solu- 
tions of  quinine.  Nitric  acid  occasions  at  first 
a  turbidness,  and  afterwards  the  deposition  of 
a  yellow  precipitate.  The  substances  produc- 
ing precipitates  may  be  considered  as  incom- 
patible with  the  infusion.1 

1  For  a  method  of  detecting  the  presence  of  tur- 
meric In  powdered  rhubarb  by  the  Influence  of  chlo- 
roform on  the  coloring  principles  of  each  of  these 
substances,  and  of  distinguishing  through  the  same 
agency  between  the  true  Chinese  rhubarb  and  that 
of    European    origin,    the    reader    is    referred    to    a 
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Uses. — The  medicinal  properties  of  rhubarb 
are  peculiar  and  valuble.  Its  most  remark- 
able singularity  is  the  union  of  a  cathartic  with 
an  astringent  power,  the  latter  of  which,  how- 
ever, does  not  interfere  with  the  former,  as  the 
purgative  effect  precedes  the  astringent.  It  is 
also  tonic  and  stomachic,  invigorating,  in  small 
doses,  the  process  of  digestion.  It  is  not 
probable  that  these  properties  reside  in  a  single 
proximate  principle,  but  in  a  combination.  In 
its  purgative  operation  rhubarb  is  moderate, 
producing  fecal  rather  than  watery  discharges, 
and  appearing  to  affect  the  muscular  fibre  more 
than  the  secretory  function.  It  sometimes 
occasions  griping.  Its  coloring  principle  is 
absorbed,  and  may  be  detected  in  the  urine. 
By  its  long-continued  use  the  perspiration, 
especially  that  of  the  axilla,  is  said  to  become 
yellow,  and  the  milk  of  nurses  cathartic.  It 
gives  a  yellow  color  to  the  alvine  discharges. 
The  conditions  of  disease  to  which  it  is  ap- 
plicable may  be  inferred  from  its  peculiar 
properties.  When  the  stomach  is  enfeebled,  or 
the  bowels  relaxed,  at  the  same  time  that  a 
gentle  cathartic  is  required,  rhubarb,  as  a  rule, 
is  preferable  to  all  others.  Hence  its  use  in 
dyspepsia  attended  with  constipation,  in  diar- 
rhoea when  purging  is  indicated,  in  the  second- 
ary stages  of  cholera  infantum,  in  chronic  dys- 
entery, and,  indeed,  whenever  mild  purgation  is 
needed  in  an  enfeebled  subject.  Magnesia  is 
often  an  excellent  associate  in  disorders  of  the 
stomach  and  bowels.  By  combination  with 
other  cathartics,  rhubarb  frequently  acquires 
additional  activity,  while  it  gives  increased 
efficiency  to  the  associated  substance.  A  mix- 
ture of  calomel  and  rhubarb  is  a  brisk  and 
powerful  cathartic,  often  used  at  the  com- 
mencement of  bilious  fevers.  As  a  rule,  rhu- 
barb is  not  applicable  to  cases  attended  with 
much  inflammatory  action.  Its  griping  effect 
may  be  counteracted  by  combining  it  with 
aromatics. 

By  the  roasting  of  rhubarb  its  cathartic  prop- 
erty is  diminished,  probably  by  the  volatiliza- 
tion of  the  purgative  principle,  while  its  astrin- 
gency  remains  unaffected.  When  so  treated 
it  is  termed  torrefied  rhubarb.  This  mode  of 
treatment  has  been  sometimes  resorted  to  in 
cases  of  diarrhoea.  By  long  boiling  the  same 
effect  is  said  to  be  produced. 

Powdered  rhubarb  has  been  usefully  applied 
to  indolent  and  sloughing  ulcers.  It  is  said  to 
have  proved  purgative  when  sprinkled  over  a 
large  ulcerated  surface,  and  the  same  effect  is 
asserted  to  have  been  produced  by  rubbing  it, 
mingled  with  saliva,  over  the  abdomen. 

European  rhubarb  must  be  administered  in 
double  or  treble  the  dose  of  true  rhubarb  to 
produce  an  equal  effect.  Few  medicines  are 
used  in  a  greater  variety  of  forms.  It  is  most 
effectual  in  substance.  It  is  frequently  given 
in  the  shape  of  pill,  combined  with  an  equal 

paper,  by  W.  L.  Howie,  contained  In  A.  J.  P.  (Jan. 
1874,  16),  from  P.  J.  (Nov.  15,  1873)  ;  see  also  P.  J., 
1898,   126. 


proportion  of  soap  when  its  laxative  effect  is 
desired.  The  infusion  is  much  used  in  cases 
of  delicate  stomach,  and  is  peculiarly  adapted 
to  children.  The  syrup,  tincture,  and  fluidex- 
tract  are  also  useful  preparations.  They  are 
all  official. 

Dose,  as  a  purgative,  from  twenty  to  thirty 
grains  (1.3  to  2.0  Gm.) ;  as  a  laxative  and 
stomachic  from  five  to  ten  grains  (0.32  to  0.65 
Gm.). 

Off.  Prep.— Fluidextractum  Rhei,  U.  8.;  Ex- 
tractum  Rhei,  U.  8.  (from  fluidextract ) ,  Br.;  In- 
fusum  Rhei,  Br.;  Liquor  Rhei  Concentratus,  Br.; 
Pilulae  Rhei  Composite,  U.  S.  (Br.)  ;  Pulvis  Rhei 
Compositus,  U.  8.,  Br.;  Syrupus  Rhei,  U.  8.  (from 
fluidextract),  Br.;  Syrupus  Rhei  Aroma ticus,  U. 
8.  (from  aromatic  tincture)  ;  Tinctura  Rhei,  U.  8. 
(Br.) ;  Tinctura  Rhei  Aromatica,  U.  8. 

RH(EADOS  PETALA.  Br. 

RED  POPPY  PETALS 

(rhoe'^-dds  pet'a-la) 

"  The  fresh  petals  of  Papaver  Rhoeas,  Limn." 
Br. 

Corn  Poppy,  Corn  Rose ;  Coquelicot,  Fr.  Cod. ;  Pavot 
rouge,  Fr.;  wilder  Mohn,  Klapperrose,  Klatschrosen, 
O.;  Rosolaccio,  It. ;  Amapola  (Flor  de),  Sp. 

Papaver  Bhceas,  Willd.,  Sp.  Plant,  ii.  1146; 
B.  &  T.  19. — The  red  or  corn  poppy  is  distin- 
guished by  its  hairy  stem,  which  is  branched, 
and  rises  about  a  foot  in  height,  by  its  incised 
pinnatifid  leaves,  by  its  urn-shaped  capsule, 
and  by  the  full,  bright,  scarlet  color  of  its 
petals.  It  is  a  native  of  Europe,  where  it 
grows  wild  in  great  abundance,  adorning  es- 
pecially the  fields  of  grain  with  its  brilliant 
flower.     It  has  been  naturalized  in  this  country. 

Its  capsules  contain  the  same  kind  of  milky 
juice  as  that  found  in  P.  somniferum,  and  an 
extract  has  been  prepared  from  them  having 
the  properties  of  opium;  but  the  quantity  is 
too  small  to  repay  the  trouble  of  its  prepa- 
ration. Filhol  has  shown  that  the  extract  con- 
tains morphine,  but  in  a  proportion  exceedingly 
minute  compared  with  that  in  which  it  ex- 
ists in  opium.  (J.  P.  C,  ii.  513.)  The  petals 
are  the  official  portion.  They  have  a  nar- 
cotic odor,  and  a  mucilaginous,  slightly  bitter 
taste.  By  drying,  they  lose  their  odor,  and 
assume  a  violet-red  color.  Chevallier  believed 
that  he  had  detected  a  very  minute  proportion 
of  morphine  in  an  extract  obtained  from  them; 
but  Attfield  seems  to  have  determined  satis- 
factorily the  non-existence  of  morphine  in  the 
petals,  having  sought  this  alkaloid  by  three 
different  processes,  using  a  pound  of  the  petals 
in  each  experiment,  and  failed  to  detect  the 
least  evidence  of  its  presence.  (P.  J.,  Oct. 
1873,  p.  291.)  Their  operation  on  the  system 
is  exceedingly  feeble,  and  they  are  valued  more 
for  their  beautiful  scarlet  color,  which  they 
communicate  to  water,  than  for  their  medicinal 
virtues.    According  to  Leo  Meier,  the  coloring 
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principles  of  the  flowers  are  two  acids,  which 
he  denominates  rhoeadic  and  papaveric  acids. 
(See  A.  J.  P.,  xviii.  211.)  A  syrup  is  prepared 
from  them,  which  was  formerly  prescribed  as 
an  anodyne  in  catarrhal  affections,  but  is  now 
little  esteemed  except  for  its  color. 

An  alkaloid  was  discovered  in  this  species 
of  poppy  by  0.  Hesse,  who  proposed  to 
name  it  rhceadine.  It  seems  to  pervade  all 
parts  of  the  plant,  from  which,  as  the  first  step 
in  its  preparation,  an  aqueous  extract  is  pre- 
pared. This  is  treated  with  sodium  carbonate, 
and  repeatedly  agitated  with  ether;  the  ethereal 
liquid  is  shaken  with  a  solution  of  sodium 
bitartrate,  and  the  mixture  is  precipitated  by 
ammonia.  The  precipitate  is  washed  with  cold 
water,  dried,  and  boiled  with  alcohol,  by  which 
coloring  matter  and  another  alkaloid  in  small 
quantity,  probably  thebaine,  are  removed.  The 
residue,  consisting  mainly  of  rhoeadine,  is  puri- 
fied by  combining  it  with  acetic  acid,  treating 
with  animal  charcoal,  and  precipitating  with 
ammonia.  The  alkaloid  is  in  small  white  pris- 
matic crystals,  tasteless,  fusible  at  232.2°  C. 
(450°  F.),  becoming  brown  at  the  same  tem- 
perature and  partially  subliming.  It  is  almost 
insoluble  in  water,  alcohol,  ether,  chloroform, 
benzene,  ammonia,  solution  of  sodium  car- 
bonate, and  lime  water,  but  is  dissolved  by  di- 
lute acids,  which  produce  colorless  solutions. 
Its  composition  is  represented  by  the  formula 
CsiHziNOs.  It  does  not  appear  to  be  poison- 
ous. Hydrochloric  and  sulphuric  acids,  mod- 
erately concentrated,  decompose  and  dissolve  it, 
with  the  production  of  a  purple  color,  which 
disappears  under  the  action  of  the  alkalies,  but 
is  restored  by  acids.  One  part  of  the  alkaloid 
so  treated  produces  a  purple  color  with  10,000 
parts  of  water,  rose  color  with  20,000  parts, 
and  a  perceptible  redness  with  800,000  parts. 
This  change  is  dependent  upon  the  liberation 
from  the  rhoeadine  of  a  red  coloring  matter, 
while  the  isomeric  rhozagenine  remains.  This 
forms  small  white  tasteless  prisms,  which  fuse 
at  223°  C.  and  do  not  sublime,  but  are  decom- 
posed at  higher  temperatures.  This  is  a  very 
delicate  test,  by  means  of  which  the  alkaloid 
may  be  detected  in  all  parts  of  Papaver  Rhozas, 
in  the  ripe  capsules  of  the  opium  poppy,  and  in 
opium  itself.  It  is  said  also  to  exist  in  Merck's 
porphyroxine.  {A.  J.  P.,  1867,  p.  122.)  Ac- 
cording to  Hesse,  the  milky  juice  also  contains 
meconic  acid. 

Off.  Prep. — Syrupus  Rhoeados,  Br. 

RHUS  GLABRA.  U.  S. 

RHUS  GLABRA 

(rhus  gla'bra) 

"  The  dried  fruit  of  Rhus  glabra  Linne  (Fam. 
Anacardiacece) ."  U.  S. 

•Rhus  Glabrum,  U.  8.  1870  ;  Sleek,  Scarlet.  White, 
Sumach,  Shoe-make,  Vinegar  Tree ;  Sumac,  Fr. ; 
Sumach,    O. 


Rhus  glabra,  L.,  Sp.  PI.  (1753)  265;  Willd., 
Sp.  Plant,  i.  1478.— This  species  of  Rhus, 
called  variously  smooth  sumach,  Pennsylvania 
sumach,  and  upland  sumach,  is  an  indigenous 
shrub  from  four  to  twelve  feet  or  more  in 
height,  with  a  stem  usually  more  or  less  bent, 
and  divided  into  straggling  branches,  covered 
with  a  smooth,  light  gray,  or  somewhat  reddish 
bark.  The  leaves  are  upon  smooth  petioles, 
and  consist  of  many  pairs  of  opposite  leaf- 
lets, with  an  odd  one  at  the  extremity,  all  of 
which  are  lanceolate,  acuminate,  acutely  serrate, 
glabrous,  green  on  their  upper  surface,  and 
whitish  beneath.  In  the  autumn  their  color 
changes  to  a  beautiful  red.  The  flowers  are 
greenish  red,  and  disposed  in  large,  erect, 
terminal  compound  thyrses.  The  fruit  is  in 
clusters  of  small  crimson  berries,  which  are 
officially  described  as  "  flattened-ovoid,  3  to  4 
Mm.  in  diameter,  externally  deep  crimson,  glan- 
dular-tomentose;  endocarp  light  yellow,  smooth, 
shiny,  enclosing  a  single  seed;  inodorous;  taste 
acidulous   and   astringent."    U.  S. 

The  shrub  is  found  in  Canada  and  almost 
all  parts  of  the  United  States,  growing  in  old 
neglected  fields,  along  fences,  and  on  the  bor- 
ders of  woods.  The  flowers  appear  in  July,  and 
the  fruit  ripens  in  the  early  part  of  autumn. 
The  bark  and  leaves  are  astringent,  and  are 
largely  used,  especially  the  leaves,  in  tanning 
hat  her  and  in  dyeing.  The  sumach  for  the 
manufacture  of  extract  for  tanners'  use  is 
largely  cultivated  in  Virginia,  where  the  annual 
crop  reaches  from  7000  to  8000  tons,  and  is  col- 
lected at  any  time  between  the  first  of  July 
and  the  appearance  of  frost.  W.  J.  Watson 
found,  in  the  bark  of  the  root,  albumen,  gum, 
starch,  tannic  and  gallic  acids,  caoutchouc,  resin, 
coloring  matter,  and  evidences  of  volatile  oil. 
(A.  J.  P.,  xxv.  194.)  Excrescences  are  pro- 
duced under  the  leaves  resembling  galls  in  char- 
acter, and  containing  large  quantities  of  tannic 
and  gallic  acids.  These  have  been  used  as  a 
substitute  for  the  imported  galls  by  Walters 
of  New  York,  who  thought  them  in  every 
respect  preferable.  They  may  be  collected  at 
little  expense,  as  they  are  produced  very  abun- 
dantly, especially  in  the  Western  States.  From 
the  experiments  of  Stenhouse,  it  appears  that 
the  tannic  acid  of  sumach  is  identical  with  that 
of  galls,  being,  like  it,  resolved,  under  the  in- 
fluence of  sulphuric  acid,  into  glucose  and 
gallic  acid,  and  this  change  is  supposed  to 
take  place  spontaneously  in  sumach  when  long 
kept.  (Ibid.,  xxxiv.  252.) 

The  percentage  of  tannin  in  Virginia  sumach 
rises  at  times  as  high  as  27  per  cent.,  but  falls 
a  few  per  cent,  below  this  as  the  season  ad- 
vances. Samples  of  leaves  gathered  along  the 
Mississippi  near  Dubuque,  Iowa,  in  July  and 
August,  yielded  16.36  per  cent,  and  15.75  per 
cent,  respectively.  (A.  J.  P.,  1888,  p.  389*.) 
The  proportion  of  tannic  acid  in  the  European 
sumach  falls  from  6  to  8  per  cent,  below  the 
percentage  of  the  Virginia  sumach,  yet  the 
European  is  much  preferred  by  tanners  and 
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dyers.  By  using  Sicilian  sumach  it  is  possible 
to  make  the  finer  white  leathers  so  much  used 
for  gloves  and  fancy  shoes,  while  by  the  employ- 
ment of  the  American  product  the  leather  has 
a  disagreeable  yellow  color,  apparently  due  to  a 
coloring  matter,  which,  according  to  Loewe, 
consists  of  quercitrin  and  quercitin,  and  ex- 
ists in  larger  quantity  in  the  American  than 
in  the  Sicilian  drug.  Enormous  quantities  of 
a  dark-red,  semi-fluid,  bitter,  astringent  extract 
are  prepared  in  Virginia  from  sumach,  and  used 
both  in  America  and  in  Europe.  It  is  said  to 
contain  from  25  to  30  per  cent,  of  tannin. 

Henry  Trimble  collected  some  galls  from  the 
leaves  of  B.  glabra  and  found  that  they  con- 
tained 61.70  per  cent,  of  tannin,  reckoned  on 
the  weight  of  the  air-dried  galls,  or  70.90  per 
cent,  of  the  weight  of  absolutely  dry  material. 
(A.  J.  P.,  1890,  p.  564.) 

The  berries  have  a  sour,  astringent,  not  un- 
pleasant taste,  and  are  often  eaten  by  the 
country  people  with  impunity.  According  to 
Cozzens  of  New  York,  the  malic  acid  is  con- 
tained in  the  pubescence  which  covers  their 
surface,  as  when  it  is  washed  away  by  warm 
water  the  berries  are  wholly  free  from  acidity. 
W.  B.  Rogers  found  the  acid  to  be  combined 
with  lime,1  as  acid  calcium  malate.  W.  J. 
Watson  ascertained  that  free  malic  acid  and 
acid  calcium  malate  coexist  in  the  berries,  which 
contain  also,  upon  the  same  authority,  tannic 
and  gallic  acids,  fixed  oil,  extractive,  red  color- 
ing matter,  and  a  little  volatile  oil.  A  medicinal 
wine  has  been  prepared  from  the  fruit.  (M.  S. 
B.,  Feb.  9,  1867.)  For  a  paper  on  the  relative 
proportion  of  the  constituents  found  in  the 
husk  and  seed  portion  of  the  fruit  by  Frank- 
forter  and  Martin  see  A.  J.  P.,  1904,  151. 

Uses. — Sumach  berries  are  astringent  and 
refrigerant.  A  strong  decoction,  or  the  fluid- 
extract  diluted,  affords  a  very  effective  and 
pleasant  gargle  in  angina,  especially  in  com- 
bination with  potassium  chlorate.  They  are 
rarely  used  internally. 

Dose,  fifteen  grains   (1  Gm.). 

Off.  Prep. — Fluidextractum  Rhois  Glabrae,  17.  8. 

ROSA  GALLICA.  U.  S.  (Br.) 

RED  ROSE 

(r6'§a  gaTli-ca) 

"The  dried  petals  of  Rosa  gallica  Linne 
(Fam.  Rosacea),  collected  before  expanding." 


1  Procter  obtained,  from  the  berries,  malic  acid 
by  the  following  process.  Pour  boiling  water  on  the 
ripe  berries  ;  macerate  for  twelve  hours  ;  strain,  evap- 
orate to  one-fourth,  and  again  strain ;  resume  the 
evaporation,  and  continue  it  till  the  liquid  assumes 
the  consistence  of  thin  syrup  ;  then  set  it  aside  to  crys- 
tallize. Wash  the  crystals  of  acid  calcium  malate 
with  a  little  water,  and  reerystallize  from  a  boiling 
solution.  Dissolve  the  salt  in  hot  water,  and  de- 
compose it  with  a  solution  of  lead  acetate.  Wash 
the  precipitated  lead  malate,  suspend  it  in  water, 
and  pass  hydrogen  sulphide  through  the  liquid  until 
the  whole  of  the  lead  is  separated.  Lastly,  filter, 
and   evaporate   to  dryness   in   a   porcelain   vessel. 


U.  S.  "  The  fresh  and  dried  unexpanded  petals 
of  Rosa  gallica,  Linn.  From  cultivated  plants." 
Br. 

Rosae  Gallics  Petala,  Br. ;  Red-rose  Petals ;  Flores 
Rosarum  Rubrarum  ;  Rose  rouge  ou  Rose  de  Provins, 
Fr.  Cod. ;  Roses  rouges,  Fr. ;  Sammtrose,  Zuckerrose. 
Franzosische  Rose,  Essigrosenbliitter,  O. ;  Rosa  rossa, 
It.;  Rosa  roja    (Flore  de),  Rosa  rubra,   Sp. 

Rosa  gallica,1  L.,  Sp.  PI.  (1753)  492;  Willd., 
Sp.  Plant,  ii.  1071;  B.  &  T.  104.— This  spe- 
cies is  smaller  than  B.  centifolia,  L.,  but  re- 
sembles it  in  the  character  of  its  foliage.  The 
stem  is  beset  with  short  bristly  prickles.  The 
flowers  are  very  large,  with  obcordate  widely 
spreading  petals,  which  are  of  a  rich  crimson 
color,  and  less  numerous  than  in  the  B.  centi- 
folia. In  the  centre  is  a  crowd  of  yellow  anthers 
on  thread-like  filaments,  and  as  many  villose 
styles  bearing  papillary  stigmas.  The  fruit  is 
oval,  shining,  and  of  a  firm  consistence.  The  red 
rose  is  a  native  of  the  south  of  Europe,  and  is 
cultivated  in  gardens  throughout  the  United 
States. 

The  drag  is  officially  described  as  "  usually 
in  small  cones,  consisting  of  numerous  imbri- 
cated, roundish,  retuse,  deep  purplish-red,  yel- 
lowish-clawed petals,  having  a  characteristic 
odor  and  a  bitterish,  slightly  acidulous,  and  dis- 
tinctly astringent  taste."  U.  S.  The  petals 
should  be  gathered  bef ore  the  flower  has  blown, 
separated  from  their  claws,  dried  in  a  warm 
sun  or  by  the  fire,  and  kept  in  a  dry  place. 
Their  odor,  which  is  less  fragrant  than  that  of 
B.  centifolia,  is  improved  by  drying.  They 
have  a  velvety  appearance,  a  purplish-red  color, 
and  a  pleasantly  astringent  and  bitterish  taste. 
Their  constituents,  according  to  Cartier,  are  tan- 
nin, gallic  acid,  coloring  matter,  a  volatile  oil,  a 
fixed  oil,  albumen,  soluble  salts  of  potassium,  in- 
soluble salts  of  lime,  silica,  and  ferric  oxide.  (J. 
P.  C,  vii.  531.)  According  to  Filhol,  the  astrin- 
gency  of  red  roses  is  ascribable  less  to  tannic 
acid,  of  which  they  contain  but  a  trace,  than  to 
quercitrin,  which  he  obtained  in  notable  pro- 
portion, and  with  which  their  color  is  probably 
connected.  Rochleder  found  that  in  red  roses 
the  gallic  acid  is  accompanied  by  quercitannic 
acid.  They  also  contain  much  uncrystallizable 
sugar.  (Bepert.  de  Pharm.,  Mai,  1863.)  The 
sensible  properties  and  medicinal  virtues  of  the 
flowers  are  extracted  by  boiling  water.  Their 
coloring  matter,  according  to  Senier  (Y.  B.  P., 
1877,  p.  63),  is  an  acid,  which  appears  to  form 
crystallizable  salts  with  potassium  and  sodium, 
and  amorphous  ones  with  the  heavy  metals. 
Senier  gives  as  the  formula  of  the  insoluble 
lead  compound  Pb2C2iH2903o.  Their  infusion 
is  of  a  pale  reddish  color,  becoming  bright  red 
on  the  addition  of  sulphuric  acid.  As  their 
color  is  impaired  by  exposure  to  light  and  air, 
they  should  be  kept  in  opaque  well-closed  bot- 
tles or  canisters. 

Uses. — Red  rose  is  slightly  astringent  and 
tonic,  and  it  was  formerly  thought  to  possess 

1  For  other  species  of  the  genus  see  Rosa,  Part  II. 
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peculiar  virtues.  It  is  at  present  chiefly 
employed  as  affording  an  elegant  vehicle  for 
tonic  and  astringent  medicines. 

Off.  Prep. — Confectio  Rosae,  U.  S.  {Br.)  ;  Fluid- 
extractum  Rosae,  U.  S.;  Infusum  Rosae  Acidum, 
Br.;  Pilulae  Aloes  et  Mastiches,  V.  S.;  Syrupus 
Rosae,  U.  S.  (from  fluidextract ) ,  Br. 

RUBUS.  U.  S. 

RUBUS  [Blackberry] 

(ro'bus) 

"  The  dried  bark  of  the  rhizome  of  Rubus 

villosus  Aiton,  Rubus  nigrobaccus  Bailey,  or  of 

Rubus    cuneifolius    Pursh    (Fam.    Rosacea)." 

U.S. 

Bramble.  Finger  Berry :  Bcorce  de  Ronce  nolr. 
Fr. ;  Brambeeren,   Brombeerrinde,  O. 

Of  this  extensive  genus  not  less  than  thirty- 
five  species  are  indigenous  in  the  United 
States,  where  they  are  called  by  the  various 
names  of  raspberry,  blackberry,  dewberry, 
cloudberry,  etc.  Most  of  them  are  shrubby 
or  suffruticose  briers,  with  astringent  roots  and 
edible  berries;  some  have  annual  stems  without 
prickles.  They  are  naturally  divided  into  the 
raspberries,  in  which  the  edible  fruit  is  com- 
posed of  pulpy,  one-seeded,  coherent  little 
drupes,  separate  from  the  dry  receptacle,  and 
the  blackberries,  in  which  ihe  receptacle  is 
juicy  and  coheres  with  the  drupes  to  form  the 
fruit.  The  U.  |3.  Pharmacopeia  (8th  Hev.)  rec- 
ognizes as  the  source  of  rubus  only  three  spe- 
cies, but  it  is  probable  that  others  contribute 
to  the  bark  of  the  markets.  In  fact  the  U.  S. 
Pharmacopoeia  of  181)0  recognized  officially  R. 
canadensis,  L.,  and  R.  triviaU.8,  Michaux. 

Rubus  villosus,  Ait.,  H<>rt.  K<w.  (1789)  210; 
Willd.,  Sp.  Plant,  ii.  1085.— The  stem  of  the 
blackberry  is  somewhat  shrubby,  from  three 
to  seven  feet  high,  branching,  more  or  less  fur- 
rowed and  angular,  and  armed  with  strong 
prickles.  The  smaller  branches  and  young 
shoots  are  herbaceous.  The  leaves  are  ternate 
or  quinate;  the  leaflets  ovate,  acuminate,  un- 
equally and  sharply  serrate,  and  pubescent  on 
both  sides;  the  footstalks  and  midrib  usually 
armed  with  short  recurved  prickles.  The 
flowers  are  large,  white,  and  in  erect  racemes, 
with  a  hairy,  prickly  stalk.  The  calyx  is 
short,  with  acuminate  segments.  This  plant  is 
very  common  in  thickets,  half-cultivated  fields, 
etc.,  extending  from  New  England  to  Florida 
and  west  to  Arkansas,  fruiting  in  August  and 
September.  It  is  the  original  of  the  ordinary 
form  of  the  cultivated  blackberry. 

Rubus  nigrobaccus,  Bailey  (R.  villosus, 
Gray;  not  Aiton),  High  Bush  Blackberry,  is  a 
stout  bush,  reaching  the  height  of  8  or  9  feet, 
with  erect,  recurved,  glandular-pubescent  stems 
much  branched  and  armed  with  stout  recurved 
prickles.  Its  3  to  5  foliolate  leaves  have  ovate 
or  ovate-oblong  leaflets,  which  are  acute, 
coarsely  serrate,  and  pubescent  beneath.  The 
racemosed  paniculate  flowers  are  furnished  with 


small  bracts  and  have  white  obovate  petals 
much  longer  than  the  sepals.  The  fruit  is 
usually  black  and  pulpy  though  a  variety  with 
small  white  fruit  is  said  to  occur.  This  plant 
is  common  in  the  Eastern  United  States  from 
New  England  to  Florida. 

Rubus  cuneifolius,  Pursh.  Sand  Blackberry  is 
a  shrubby  plant,  rarely  reaching  the  height  of 
over  three  feet,  much  branched,  with  stout 
straight  or  recurved  prickles,  and  dense  whitish 
pubescence  on  the  lower  surfaces  of  the  leaves 
and  upon  the  young  shoots.  The  leaves  are 
furnished  with  linear  stipules,  are  3  to  5  folio- 
late,  long  petioled  with  obovate  or  oval  lateral 
and  cuneate  terminal  leaflets,  which  are  obtuse, 
and  dentate  above  the  middle.  The  peduncles 
are  furnished  with  two  to  five  pinkish-white 
flowers,  which  yield  a  large  brownish-black 
fruit.  This  blackberry  inhabits  almost  the 
whole  of  the  Eastern  United  States,  affecting 
sandy  soils. 

The  blackberry  root  is  branching,  cylindrical, 
of  various  dimensions,  from  nearly  an  inch  in 
thickness  down  to  the  size  of  a  straw,  ligneous, 
and  covered  with  a  thin  bark,  which  is  exter- 
nally of  a  light  brownish  or  reddish-brown 
color,  and  in  the  dried  root  is  wrinkled  longi- 
tudinally. The  dewberry  root  is  usually  smaller, 
without  the  longitudinal  wrinkles,  but  with 
transverse  tissures  through  the  epidermis,  and 
of  a  dark  ash  color,  without,  any  reddish  tinge. 
Both  are  inodorous.  The  bark  is  "  in  elongated, 
tough,  flexible  quills,  from  3  to  6  Mm.  in  di- 
ameter, or  in  similar  bands,  the  bark  1  to  2 
Mm.  thick;  outer  surface  deep  red-brown  or 
dark  gray-brown,  occasionally  blackish-brown, 
smonthish  or  somewhat  scaly;  inner  surface 
yellow  or  pale  brownish,  strongly  and  coarsely 
long  straight -striate;  fracture  tough-fibrous; 
readily  splitting;  inodorous;  taste  strongly  as- 
tringent and  bitterish."  U.  S.  Its  virtues  are 
extracted  by  boiling  water  and  by  diluted  alco- 
hol, and  depend  chiefly  upon  tannin,  which  is 
an  abundant  constituent.1  The  woody  part  of 
the  roots  is  inert. 

Uses. — Dewberry  and  blackberry  roots  have 
long  been  a  favorite  domestic  astringent  remedy 
in  diarrhoeas.  Given  in  decoction,  they  are 
usually  acceptable  to  the  stomach,  without  be- 
ing offensive  to  the  taste.  The  decoction  may 
be  prepared  by  boiling  an  ounce  of  the  smaller 
roots,  or  of  the  bark  of  the  larger,  in  a  pint 
and  a  half  of  water  down  to  a  pint,  of  which 
from  one  to  two  fluidounces  (30  to  60  Cc.)  may 
be  given  to  an  adult  three  or  four  times,  or 
more  frequently,  during  the  twenty-four  hours. 
The  fluidextract  is  an  excellent  preparation; 
dose,  thirty  to  sixty  minims  (1.8  to  3.75  Cc). 


1  Aromatic  Syrup  of  Blackberry. — Take  of  Black- 
berry Root  2  oz.  troy ;  Cinnamon,  Cloves,  each,  90 
grains ;  Mace  60  gr.  ;  Sugar  30  oz.  troy.  Reduce 
the  root  and  spices  to  a  powder  which  will  pass 
through  a  sieve  of  50  meshes  to  the  square  Inch, 
moisten  this  with  two  fluidounces  of  alcohol,  put 
into  a  percolator  and  displace  with  water  until  17 
fluidounces  have  passed,  and  dissolve  the  sugar  In 
the  filtrate  A  fluidounce  Is  equivalent  to  30  grain* 
of  the  root.  (A.  J.  P.,  Nov.  1859,  p.  552.) 
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Dose,  from  twenty  to  forty  grains  (1.3  to  2.6 
Gm.). 

Off.  Prep.— Fluidextractum  Rubi,  U.  S.;  Sy- 
rupus  Rubi,  U.  S.   (from  fluidextract ) . 

SABAL.  U.  S. 

SABAL   [Saw  Palmetto] 
( sa'bal ) 

*  The  partially  dried  ripe  fruit  of  Serenoa 
serrulata  (Roemer  and  Shultes)  Hooker  filius 
(Fam.  Palmes)."    U.  S. 

The  Saw  palmetto  flourishes  on  the  Atlantic 
coast  from  South  Carolina  to  Florida,  where 
it  forms  the  so-called  "  palmetto  scrub."  Its 
stem,  which  is  from  6  to  10  feet  high,  has  a 
crown  of  large  leaves,  long  petioled,  with  a 
circular  fan-shaped  leaf  blade  split  at  the  edge 
into  from  15  to  30  divisions,  which  are  slightly 
cleft  at  their  apices.  The  fruit  is  a  one-sided 
blackish-brown  drupe,  from  half  an  inch  to 
one  inch  long;  ovoid-oblong  in  shape,  with  a 
somewhat  wrinkled  exterior,  and  a  sweetish, 
not  agreeable  taste.  It  occurs  in  a  large  panicle 
which  in  some  cases  may  weigh  as  much  as  nine 
pounds. 

Properties. — Sabal  is  officially  described  as 
follows :  "  Irregularly  spherical  to  oblong- 
ovoid;  10  to  25  Mm.  long,  10  to  15  Mm.  in 
diameter;  externally  blackish-brown,  shrivelled, 
somewhat  oily;  epicarp  thin;  sarcocarp  about  1 
Mm.  thick,  greenish-yellow,  soft-spongy;  endo- 
carp  thin,  friable;  seed  hard,  chocolate-brown; 
odor  aromatic;  taste  sweetish,  acrid,  and  oily." 
U.  S.  In  it  Coblentz  (Proc.  New  Jersey  Pharm. 
Assoc,  1895,  45)  believes  that  he  found,  be- 
sides a  volatile  oil  an  alkaloid.  In  the  studies 
of  Sherman  and  Briggs  (Ph.  Archiv.,  vol.  2)  no 
alkaloid  could  be  detected.  Sieker  (Ph.  Rev., 
1897,  113)  examined  the  fixed  oil:  the  sp.  gr. 
was  0.9138,  and  it  was  soluble  in  alcohol, 
ether,  and  petroleum  benzin.  By  pressure  the 
fruit  yields  about  1£  per  cent,  of  a  brownish- 
yellow  to  dark  red  oil,  soluble  in  alcohol, 
ether,  chloroform  and  benzene,  and  partly 
soluble  in  dilute  solution  of  potassium  hy- 
droxide. It  contains,  according  to  Sherman 
and  Briggs  (Ph.  Archiv.,  1899,  101;  see  also 
Ph.  Rev.,  1900,  217)  about  63  per  cent,  of  free 
acids,  and  37  per  cent,  of  ethyl  esters  of  these 
acids.  The  oil  obtained  exclusively  from  the 
nut  was  thick  and  of  a  greenish  color,  with- 
out fruity  odor.  It  was  a  glyceride  of  fatty 
acids. 

Uses. — The  oil  of  saw  palmetto  is  probably 
eliminated  through  the  kidneys  unchanged,  al- 
though we  know  of  no  actual  experiments  to 
prove  this,  and  appears  to  exert  a  stimulant 
alterative  action  upon  the  mucous  membrane  of 
the  genito-urinary  tract,  similar  to  that  of  other 
alterative  diuretics.  Saw  palmetto  is  milder 
and  less  stimulant  than  is  cubeb  or  copaiba, 
or  even  the  oil  of  sandal-wood.  Like  these 
drugs  it  also  has  the  power  of  affecting  the  re- 


spiratory mucous  membrane,  so  that  it  has  been 
used  not  only  in  chronic  and  sub-acute  cystitis, 
but  also  in  chronic  bronchitis,  laryngitis,  and 
the  catarrhs  which  accompany  asthma,  phthisis, 
and  other  more  serious  diseases  of  the  lungs.  It 
has  been  affirmed  that  saw  palmetto  is  capable 
of  increasing  the  nutrition  of  the  testicles  and 
of  the  mammae  in  functional  atony  of  these 
organs,  but  this  is  very  doubtful.  It  has  been 
especially  recommended  in  cases  of  enlarged 
prostate  of  old  men;  it  is  not  probable  that  it 
has  a  direct  influence  upon  the  prostatic  gland 
itself  but  there  is  much  clinical  testimony  as 
to  its  value  and  it  probably  acts  by  reducing 
the  catarrhal  irritation  and  the  relaxed  con- 
dition of  the  mucous  membrane  of  the  bladder 
and  urethra,  which  are  almost  universally 
present  in  prostatic  hypertrophy.  Dose  of  the 
fluidextract,1  ten  to  twenty-five  minims  (0.6 
to  1.6  Cc).  It  is  not  official  but  is  probably  the 
best  form  of  using  the  drug,  the  oil  not  being 
on  the  market. 

Dose,  fifteen  grains  (1  Gm.). 

SABINA.  U.  S. 

SAVIN 

(sa-bl'na) 

"The  tops  of  Juniperus  Sabina  Linne  (Fam. 
Conifera)."    U.  S. 

Sabine  Cacumina ;  Summitates  (Herba)  Sabinse, 
Savine  Tops;  Sabine,  Fr.  Cod.;  Sevenbaum,  Sade- 
baumspitzen,  Sevenkraut,  G. ;  Sabina,  It.,  Sp. 

Juniperus  Sabina,  L.,  Sp.  PI.  (1753)  1039; 
Willd.,  Sp.  Plant,  iv.  852;  B.  &  T.  254.— This 
is  an  evergreen  shrub  from  three  to  fifteen  feet 
high,  with  numerous  erect,  pliant  branches, 
much  subdivided.  The  bark  of  the  young 
branches  is  light  green,  that  of  the  trunk  rough 
and  reddish  brown.  The  leaves,  which  com- 
pletely invest  the  younger  branches,  are 
numerous,  small,  erect,  firm,  smooth,  pointed, 
dark  green,  glandular  in  the  middle,  opposite, 
and  imbricated  in  four  rows.  The  flowers  are 
male  and  female  on  different  trees.  The  fruit 
is  a  blackish-purple  berry  of  an  ovoid  shape, 
marked  with  tubercles  and  the  remains  of  the 
calyx  and  petals,  and  containing  three  seeds. 
The  savin  is  a  native  of  the  south  of  Europe 
and  the  Levant,  and  grows  wild  in  the  neighbor- 
hood of  the  northwestern  lakes  of  the  United 
States. 

The  ends  of  the  branches,  and  the  leaves  by 
which    they    are    invested,    are    collected    for 

1  Fluidextract  of  Sabal — Sieker  proposed  the  fol- 
lowing formula  for  this  fluidextract :  Moisten  1000 
Gm.  of  saw  palmetto,  in  No.  40  powder,  with  300 
Cc.  of  alcohol,  and  proceed  to  percolate  with  alcohol 
in  the  usual  manner,  reserving  the  first  850  Cc. 
of  percolate,  distilling  the  alcohol  from  the  exhaust 
percolate,  dissolving  the  extract  in  the  reserved 
portion,  and  adjusting  the  volume  of  the  fluidex- 
tract to  1000  Cc.  with  alcohol.  The  clear  fluid- 
extract  so  obtained  has  the  yellowish  brown  color, 
odor  and  taste  of  the  commercial  type,  a  sp.  gr. 
of  0.8807  at  25°  C,  and  yielded  12.98  per  cent,  of 
oil  and  13.6  per  cent,  of  extract.  (Ph.  Rund..  Oct. 
1895,    236.) 
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medicinal  use  in  the  spring.  When  dried  they 
are  very  much  faded  in  color.  They  are  offi- 
cially described  as  "  short,  thin,  subquadrangu- 
lar  branchlets  bearing  leaves  which  are  rather 
dark  green,  in  four  rows,  opposite,  scale-like, 
ovate-lanceolate,  more  or  less  acute,  appressed, 
imbricated,  having  on  the  back  a  shallow 
groove  containing  an  oblong  or  roundish  gland ; 
odor  peculiar,  terebinthinate ;  taste  disagree- 
able, resinous  and  bitter."  U.  S.  They  have  a 
strong,  heavy,  disagreeable  odor,  and  a  bitter, 
acrid  taste.  These  properties,  which  are  less 
6triking  in  the  dried  than  in  the  recent  leaves, 
are  owing  to  a  volatile  oil.  (See  Oleum  Sa- 
bince.)  The  leaves  impart  their  virtues  to 
alcohol  and  to  water.  C.  H.  Needles  found 
in  them  volatile  oil,  gum,  tannic  or  gallic 
acid,  resin,  chlorophyll,  fixed  oil,  bitter  ex- 
tractive, lime,  and  salts  of  potassium.  (A.  J. 
P.,  xiii.  15.) 

In  America  the  tops  of  Juniperus  virgin- 
iana,  or  common  red  cedar,  are  sometimes 
substituted  in  commerce  for  savin,  which  they 
resemble  closely,  but  from  which  they  can  be 
distinguished  by  some  of  their  leaves  being 
ternate,  by  having  stone  cells  in  the  mesophyll, 
and  by  differing  in  odor  and  taste.  In  Eu- 
rope savin  is  said  to  be  adulterated  with  the 
tops  of  J.  phaenicca,  which  contain  volatile 
oil  similar  to  that  of  /.  ommuwu,  Such  sub- 
stitution is  to  be  detected  by  the  fact  that  in 
J.  phcenicea  the  leaves  are  imbricated  in  spirals 
of  five,  and  that  in  the  mesophyll  there  are 
large  stone  cells  which  do  not  appear  in  the 
official  species. 

Uses. — Savin  is  highly  irritant,  and  is  sup- 
posed to  have  a  special  direction  to  the  uterus. 
It  has  been  much  used  in  amenorrhaza  and 
atonic  monorrhagia,  and  occasionally  as  a 
remedy  for  worms.  Chapman  strongly  recom- 
mended it  in  chronic  rheumatism,  and  it  i.s 
employed  in  Germany,  both  internally  and 
externally,  in  chronic  gout.  In  overdoses  it  may 
produce  dangerous  gastro-intestinal  inflamma- 
tion, and  it  should  therefore  be  used  with  cau- 
tion. In  no  case  should  it  be  employed  when 
much  general  or  local  excitement  exists.  In 
pregnancy  it  should  always  be  given  with  great 
caution.  The  dose  of  the  fluidextract  is  from 
five  to  ten  minims  (0.3  to  0.6  Cc.) ;  of  the 
oil,  three  minims  (0.2  Cc).  As  an  external 
irritant,  savin  is  useful,  in  the  form  of  cerate, 
for  maintaining  a  discharge  from  blistered  sur- 
faces; but  as  in  this  country  savin  ointment  is 
often  feeble,  either  from  the  age  of  the  drug 
or  from  the  substitution  of  red  cedar,  it  has 
fallen  into  disrepute.  In  powder  or  infusion, 
savin  is  used  in  Europe  as  an  application  to 
warts,  indolent  or  gangrenous  ulcers,  psora, 
and  tinea  capitis,  and  the  expressed  juice  of 
the  fresh  leaves,  diluted  with  water,  is  some- 
times used  for  similar  purposes.  Powdered 
savin  should  not  be  used  after  it  has  lost  the 
green  color,  characteristic  of  the  fresh  drug. 

Dose,  five  to  ten  grains  (0.32  to  0.65  Gra.). 

Off.  Prep. — Fluidextractum  Sabine,  U.  8. 


SACCHARUM.  U.  S.  (Br.) 

SUGAR  [Cane  Sugar] 

(sac'pha-rum) 

CiaHaaOu  =  339.6 

"  The  refined  sugar  obtained  from  Saccharum 
officinarum  Liime,  and  from  various  species  or 
varieties  of  Sorghum  (Fam.  Graminea) ;  also 
from  one  or  more  varieties  of  Beta  vulgaris 
Linne  (Fam.  Chcnopodiacece) ."  U.  S.  "A 
crystallized  sugar,  C12H22O11,  obtained  from 
the  juice  of  the  sugar-cane."    Br. 

Saccharum  Puriflcatum.  Br.;  Refined  Sugar, 
Cane  Sugar,  Sucrose;  Sucre  de  Canne,  Fr.  Cod.; 
Sucre.  Sucre  pur,  Sucre  en  Pains,  Fr. ;  Saccharum, 
P.  Q.;  Weisser  Zucker.  /.ucker,  Rohrzucker,  O. ; 
Zucchero,  It.;  Azucar,   Azucar  reflnado,  Sp. 

Saccharum  officinarum,  L.,  Sp.  PI.  (1753) 
54;  Willd.,  Sp.  Plant,  i.  321;  Philos.  Trans. 
lxix.  207. — The  sugar  cane  is  an  herbaceous 
plant,  possessing  a  jointed,  succulent  rhizome, 
from  winch  arise  several  shining,  jointed,  solid 
steins,  from  an  inch  to  two  inches  in  diameter, 
from  six  to  twelve  feet  high,  and  containing  a 
white  and  juicy  pith.  The  color  of  the  stem 
is  \<  How,  greenish  yellow,  purple,  or  striped. 
The  joints  are  about  three  inches  apart,  and 
give  origin  to  the  leaves,  which  embrace  the 
Item  at  their  base,  are  three  or  four  feet  long 
and  about  an  inch  wide,  flat,  acuminate,  longi- 
tudinally striated,  furnished  with  a  white  mid- 
rib, glabrous,  finely  dentate,  and  of  a  green 
color  inclining  to  yellow.  The  flowers  are 
pinkish,  surrounded  by  a  long  silky  down,  and 
disposed  in  a  huge,  terminal,  nearly  pyramidal 
panicle,  composed  of  subdivided  spikes,  and  two 
or  three  feet  in  length.  The  plant  has  a  gen- 
eral resemblance  to  the  Indian  corn.  Four 
varieties  are  mentioned:  1,  the  common,  with 
a  yellow  stem;  2,  the  purple,  with  a  purple 
stem  and  richer  juice;  3,  the  gigantic,  with  a 
\ civ  large  light-colored  stem;  and  4,  the  Otahei- 
tan,  which  was  introduced  into  the  West  Indies 
from  the  island  of  Tahiti  (Otaheite)  by  Bou- 
gainville and  Bligh,  and  is  distinguished  by  its 
greater  height,  the  long-er  intervals  between  its 
joints,  and  the  greater  length  of  the  hairs 
which  surround  the  flowers. 

The  sugar  cane  is  cultivated  by  cuttings, 
which  are  planted  in  rows,  and  which,  by  giv- 
ing rise  to  successive  shoots,  furnish  five  or  six 
crops  before  the  plants  require  to  be  removed. 
At  the  end  of  a  year  or  more  the  plant 
flowers,  but  before  this  takes  place  the  canes 
are  richest  in  sugar  and  are  cut  down.  The 
quantity  of  sugar  which  they  yield  is  vari- 
able. According  to  Avequin  of  New  Orleans, 
the  proportion  of  cane  sugar  in  the  recent 
stalk  is  about  10  per  cent.;  of  uncrystallizable 
sugar  from  3$  to  4  per  cent.  Cane  juice  is 
said  to  contain  17  per  cent,  of  crystallizable 
sugar,  though  not  more  than  13  per  cent,  is 
extracted  in  practice. 

Among  the  saccharine  principles  distin- 
guished by  the  chemist  are  cane  sugar,  or  6ugar 


PART  I. 


Saecharum. 


1071 


properly  so  called,  derived  from  the  sugar  cane, 
the  beet,  and  the  sugar  maple,  and  having  the 
formula  C12H22O11;  lactose  or  milk  sugar,  and 
maltose,  a  product  of  the  action  of  diastase  upon 
cereals,  possessing  the  same  formula;  glucose, 
including  dextrose  or  grape  sugar,  levulose  or 
fruit  sugar,  the  mixture  of  the  two  produced 
by  the  hydrolysis  of  cane  sugar  and  known  as 
invert  sugar,  and  that  resulting  from  the 
change  of  starch  and  starch-containing  cereals; 
arabinose,  from  gum  arabic,  agreeing  with  glu- 
cose in  the  formula  C6H12O6;  mannite  (man- 
nitol),  and  dulcite  (dulcitol),  which  are  alcohol- 
like compounds  closely  related  to  the  true 
sugars.  Quercite,  pinite,  and  inosite  were  for- 
merly regarded  as  either  pentatomic  alcohols 
or  glucoses,  but  are  now  considered  to  be  hexa- 
hydro  derivatives  of  a  pentatomic  phenol  as 
yet  unprepared.  Glucose,  or  grape  sugar,  is 
conveniently  obtained  by  spreading  crystalline 
honey  on  porous  tiles,  dissolving  what  remains 
on  their  surface  in  alcohol,  and  crystallizing. 
The  product  is  about  one-fourth  of  the  weight 
of  the  honey.  It  is  also  prepared  from  starch 
by  the  action  of  very  weak  sulphuric  acid 
and  this  industry  has  assumed  enormous  pro- 
portions in  this  country  in  the  last  decade. 
In  the  report  of  the  1890  census,  the  capacity 
of  the  factories  in  the  United  States  was 
estimated  at  43,000  bushels  of  corn  per  day. 
In  1905  the  annual  production  of  glucose  and 
grape  sugar  was  from  250,000  to  300,000  tons. 

The  term  glucose  is  applied  to  the  syrupy 
product  of  this  process,  while  the  name  grape 
sugar  is  limited  to  the  solid  substance  from  the 
same  source.  The  process,  in  outline,  is  as  fol- 
lows :  The  corn  is  first  soaked  for  two  or  three 
days  in  warm  water,  and  is  then  ground  on 
specially  prepared  stones  with  a  stream  of 
water.  The  meal  is  next  passed  into  a  trough, 
the  bottom  of  which  is  made  of  fine  bolting 
cloth.  Here  the  starch  is  washed  through  and 
led  to  large  tanks,  where  it  is  allowed  to  set- 
tle. It  is  next  beaten  up  with  sodium  hy- 
droxide, to  separate  the  gluten,  and  the  starch 
is  again  allowed  to  settle  in  long  shallow 
troughs.  The  starch,  washed  from  all  adher- 
ing alkali,  is  next  beaten  up  with  water  into 
a  cream,  and  conducted  into  the  converting 
tubs.  These  tubs  are  supplied  with  coils  of 
copper  steam  piping,  and  are  made  of  wood. 
Here  the  starch  cream  is  treated  with  diluted 
sulphuric  acid,  and  steam  is  allowed  to  bubble 
up  through  the  mixture  from  small  holes  in 
the  copper  pipes.  This  process  of  conversion, 
which  is  called  "  open  conversion,"  is  com- 
pleted in  about  two  hours.  Another  method 
is  called  "close  conversion."  The  substances 
are  enclosed  in  stout  copper  cylinders  and  sub- 
jected to  the  action  of  superheated  steam. 
This  process  occupies  about  fifteen  minutes. 
After  conversion,  the  acid  is  neutralized  by 
marble  dust  and  animal  charcoal.  Since  the 
calcium  sulphate  which  is  formed  in  this  opera- 
tion is  slightly  soluble,  barium  carbonate  has 
been  used  instead  of  marble  dust,  but  its  use  has 


not  become  general.  After  neutralization,  the 
liquid  is  filtered  through  cloth  and  animal  char- 
coal, and  is  then  conveyed  to  the  vacuum  pan. 
When  glucose  syrup  alone  is  desired,  the  pro- 
cess of  conversion  is  stopped  when  the  starch 
has  disappeared,  so  that  the  syrup  contains 
both  glucose  and  dextrin,  while  when  solid 
grape  sugar  is  desired,  the  conversion  is  car- 
ried further  to  the  change  of  dextrin  into  dex- 
trose. Glucose  can  be  obtained  as  a  hydrate 
in  small  and  laminated  crystals  from  aqueous 
solution,  and  anhydrous  in  hard  crystalline 
masses  either  from  alcoholic  solution  or,  by 
the  process  used  by  Arno  Behr  (A.  J.  P.,  Aug. 
1882,  p.  397),  from  very  concentrated  aqueous 
solution.  It  is  less  sweet  than  cane  sugar.  It 
is  also  less  soluble  in  water,  and  much  more 
soluble  in  alcohol.  It  has  the  sp.  gr.  1.54  to 
1.57  when  anhydrous.  Strong  mineral  acids 
hardly  act  on  grape  sugar,  but  destroy  cane 
sugar  with  facility.  On  the  other  hand,  grape 
sugar  is  destroyed  by  alkalies,  with  which  cane 
sugar  forms  definite  compounds.  Dissolved  in 
water  and  subjected  to  prolonged  ebullition, 
grape  sugar  undergoes  very  little  alteration. 
Its  solution  rotates  the  plane  of  polarization 
of  polarized  light  to  the  right,  and  is  capable 
of  undergoing  the  vinous  fermentation  directly, 
without  passing  through  any  intermediate 
state.  It  is  characterized  also,  in  boiling  solu- 
tion, by  reducing  alkaline  copper  tartrate,  and 
by  becoming  brown  by  the  action  of  the 
alkalies. 

The  name  of  glucosides  has  been  given  to  cer- 
tain organic  substances  which  are  resolvable, 
by  the  presence  of  acids,  or  other  slight  chem- 
ical influence,  into  glucose  and  some  other 
proximate  principle,  as  in  the  instance  of  one 
variety  of  tannic  acid,  which  is  resolved  into 
glucose  and  gallic  acid.  E.  Fischer  announced 
(Ber.  d.  Chem.  Ges.,  1893,  2400)  the  discovery 
of  a  general  method  for  the  formation  of  glu- 
cosides. He  finds  that,  if  a  glucose  be  dis- 
solved in  an  alcohol  and  gaseous  hydrochloric 
acid  be  passed  into  the  solution  to  saturation, 
the  two  compounds  unite  with  the  elimination 
of  water  to  form  a  glucoside  or  ester  of  the  two. 
He  has  found  this  reaction  to  extend  to  methyl, 
ethyl,  propyl,  isopropyl,  amyl,  allyl,  and  benzyl 
alcohols,  to  ethyleneglycol,  and  glycerin,  and 
even  to  the  oxyacids  or  alcohol  acids  like  lactic 
acid.  He  has  tested  it  for  mannose,  galactose, 
dextrose,  fructose,  gluco-heptose,  arabinose, 
xylose,  and  rhamnose.  Fruit  sugar,  or  levulose, 
is  an  isomeric  form  of  glucose,  found  in  honey 
and  in  the  juice  of  fruits;  an  uncrystallizable 
mixture  of  dextrose  and  levulose  (both  varieties 
of  glucose)  is  generated  from  cane  sugar  by 
solution  in  water  or  weak  acids,  and  long  boil- 
ing. Hence  it  is  present  in  molasses.  An 
aqueous  solution  of  this  sugar,  like  grape  sugar, 
is  susceptible  of  the  vinous  fermentation  with- 
out an  intermediate  change.  In  consequence  of 
its  effect  on  polarized  light,  it  has  been  named 
by  the  French  chemists  invert  sugar  (sucre  in- 
terverti),  its  rotatory  power  being  the  reverse 
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of  that  of  the  sugar  from  which  it  is  produced. 
A  solution  of  cane  sugar,  like  that  of  grape 
sugar,  has  a  rotating  power  to  the  right.  When 
it  ferments,  it  is  first  changed  into  uncrystal- 
lizable  sugar,  according  to  the  reaction: 

CiaHasOn  +  HaO  =  (CeHiaO^a 
and,  as  the  change  proceeds,  the  rotating  power 
to  the  right  of  the  cane  sugar  gradually  lessens 
and  disappears,  and  is  replaced  by  the  rotating 
power  to  the  left  of  the  uncrystallizable  sugar 
formed. 

Classification  of  the  Carbohydrates. — The 
group  of  the  carbohydrates  has  been  studied 
by  Emil  Fischer,  who  has  not  only  made  numer- 
ous syntheses  in  this  group,  but  has  greatly 
widened  our  knowledge  of  the  relations  of  the 
several  sugars,  making  necessary  a  more  com- 
prehensive classification.  Thus,  while  no  sugars 
are  found  in  nature  containing  less  than  six 
atoms  of  carbon,  synthetic  compounds  are 
formed  belonging  in  the  first  or  monosaccha- 
ride class  which  contain  three,  four,  and  five 
atoms  of  carbon,  as  well  as  others  containing 
seven,  eight,  and  nine  atoms  of  carbon.  The 
classification  given  below,  is  based  on  that 
of  Tollens. 

I.  Monosaccharides. 

Trioses. — Glycerose,  CaHeOs  (prepared  from 
glycerin  by  oxidation). 

Tetroses. — Erythrose,  CiHaO*  (prepared 
from  erythrite  by  oxidation). 

Pentoses. — Arabinose,  CeHioO*  (prepared  by 
the  action  of  dilute  sulphuric  acid  upon 
laevo-rotatory  gum  arabic;  xylose,  CellioOe 
(prepared  by  boiling  beech  wood  and  jute  with 
dilute  acids);  rhamnose  or  isodulcite,  Cells 
(CHa)06,  methyl  pentose  (obtained  in  the  de- 
composition of  glucosides  like  quercitrin). 

Hexoses. — Glucose  or  dextrose,  CeHitOe; 
fructose  or  levulose,  CeHiaOe;  mannose,  Ce 
HiaOe  (obtained  by  the  careful  oxidation  of 
mannite) ;  galactose,  CeHiaOe. 

Ileptoses.  C7H14O7.  Manno-heptose  (ob- 
tained artificially  from  the  corresponding  man- 
nose)  ;  gluco-heptose  (obtained  artificially  from 
the  corresponding  glucose). 

Octoses.  CsHieOe.  Manno-octose  (prepared 
from  the  corresponding  mannose);  gluco-oc- 
tose  (prepared  from  the  corresponding  glu- 
cose). 

Nonoses.  CsHisOa.  Manno-nonose  (pre- 
pared from  the  corresponding  mannose) ;  glu- 
co-nonose  (prepared  from  the  corresponding 
glucose). 

II.   DlSACCHARIDES   AND   TEISACCHARIDES. 

Tribioses  and  tetrabioses  are  as  yet  unknown. 

Pentabioses. — Arabinon,  C10H18O9  (has  been 
prepared  by  the  moderated  action  of  dilute  sul- 
phuric acid  upon  arabic  acid). 

Hexabioses. — Cane  sugar,  C12H22O11;  milk 
sugar,  C12H22O11;  maltose,  C12H22O11;  isomal- 
tose,  C13H22O11;  trehalose,  C12H22O11. 

Hexatrioses. — Meletriose  or  raffinose,  CisHsa 
Oie;   melezitose,    CieHsaOie. 


III.  Polysaccharides. 

(a)  Crystallizable  polysaccharides. — Gentian- 
ose,  lactosin. 

(b)  Uncrystallizable polysaccharides.  Starches, 
lichnin,  inulin,  glycogen,  dextrin,  natural  gums, 
pectin  substances,  cellulose,  lignin,  tunicin. 

Cane  sugar  is  manufactured  extensively  on 
the  continent  of  Europe  from  the  beet,  and  this 
industry  is  now  growing  in  this  country,  es- 
pecially in  California.  It  is  also  largely  pro- 
duced in  Canada  and  the  northern  parts  of 
the  United  States  from  the  sap  of  the  sugar 
maple  (Acer  saccharinum) .  Cane  sugar  may 
be  obtained  from  cornstalks,  and  from  the 
Chinese  sugar  cane,  or  Sorghum  saccharatum, 
which  latter  source  for  a  time  assumed  some 
importance  in  Kansas  and  the  Northwest.  In 
India,  sugar  is  made  from  the  sap  of  different 
species  of  palm.  Crude  palm  sugar  is  called 
jaggery.  Next  in  rank  to  the  sugar  beet  as  a 
source  of  cane  sugar  is  the  sugar  cane,  which 
is  extensively  cultivated  in  Africa,  the  East 
and  West  Indies  (especially  Cuba),  Brazil,  and 
some  of  our  Southern  States,  particularly 
Louisiana. 

Preparation  and  Purification. — The  canes, 
when  ripe,  are  cut  down  close  to  the  earth, 
topped,  and  stripped  of  their  leaves,  and  then 
crushed  between  a  series  of  horizontally  placed 
iron  rollers  in  a  mill,  or  they  are  cut  in  thin 
transverse  slices  and  the  juice  extracted  by 
diffusion  with  warm  water.  The  juice,  ••'insti- 
tuting (M  per  cent,  of  the  cane,  though  much 
is  actually  obtained,  is  of  a  pale  greenish 
color,  sweet  taste,  and  balsamic  odor,  and 
has  a  sp.  gr.  varying  from  l.O.'i.'i  to  L.106,  V 
it  runs  out  it  is  received  in  suitable  v< 
and,  being  quickly  removed,  is  immediately 
mixed  with  lime,  in  the  form  of  milk  of  lime, 
in  the  proportion  of  about  1  part  of  the  earth 
to  800  parts  of  the  juice,  and  heated  in  a  boiler 
to  140°  F.  The  exact  proportion  of  the  lime 
cannot  be  determined,  as  the  juice  varies  in 
quality  in  different  seasons;  but  the  manufac- 
turer should  aim  at  leaving  the  juice  still 
slightly  acid.  The  gluten  and  albumen  rise  to 
the  top,  and  form  a  thick  scum,  from  under- 
neath which  the  liquid  is  drawn  off  by  a  cock 
into  a  copper  boiler,  where  it  is  concentrated 
by  heat,  the  scum  being  carefully  skimmed  off 
as  it  forms.  When  sufficiently  concentrated, 
the  juice  is  transferred  to  shallow  vessels  called 
coolers,  from  which,  when  it  assumes  a  granu- 
lar aspect,  it  is  drawn  off  into  wooden  vessels 
with  perforated  bottoms,  the  holes  in  which 
are  temporarily  plugged.  At  the  end  of  twen- 
ty-four hours  the  liquid  is  strongly  agitated 
with  wooden  stirrers,  in  order  to  accelerate  the 
granulation  of  the  sugar,  which  is  completed 
in  six  hours.  The  stoppers  are  now  removed, 
and  the  syrup  is  allowed  to  drain  off  from 
the  sugar,  which  in  this  state  is  granular,  of 
a  yellowish  color,  and  moist.  The  syrup,  by 
a  new  evaporation,  furnishes  an  additional  por- 
tion of  sugar,  and  the  liquid  which  finally  re- 
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mains,  incapable  of  yielding  more  sugar  with 
advantage,  is  called  molasses.  Sugar  produced 
in  this  way  is  called  "  open  pan  "  sugar.  It  is 
now  almost  completely  displaced  by  "  vacuum 
pan  "  sugar. 

In  the  production  of  raw  sugars  by  the 
vacuum  pan  process,  the  juice,  after  "  defeca- 
tion "  with  lime  and  removal  of  excess  of 
lime  by  carbonic  acid  gas,  is  run  through  large 
filters  of  bone  black,  and  then  into  a  vacuum 
pan  for  concentration.  The  vacuum  pan  is  a 
large  evaporating  pan,  closed  above  by  a  dome- 
like top,  which  connects  with  an  exhausting 
steam  pump,  so  that  the  liquid  can  be  concen- 
trated under  very  reduced  pressure.  The  heat 
is  supplied  by  coils  of  steam  pipes  which  run 
through  the  interior  of  the  pan.  The  saccha- 
rine juice  is  evaporated  in  this  until  it  begins 
to  crystallize,  and  even  after  this  fresh  por- 
tions are  added,  so  that  the  crystals  already 
formed  grow  by  accretion  of  fresh  material. 
After  the  crystallization  is  complete,  the  warm 
mixture  of  crystals  and  syrup  is  run  into  "  cen- 
trifugals," to  which  a  rapid  motion  of  revolu- 
tion is  given,  and  the  crystals  so  drained  and 
dried. 

There  is  no  doubt  that  a  large  proportion 
of  the  sugar  is  lost  in  the  ordinary  process 
of  manufacture.  Melsens  of  Brussels,  pro- 
posed a  process,  which  consists  in  the  use  of 
calcium  bisulphite.  This  salt  is  alleged  to  act 
as  an  antiseptic,  preventing  the  operation  of 
any  ferment;  as  an  absorber  of  oxygen,  op- 
posing the  action  of  that  gas  on  the  juice; 
as  a  clarifier,  rendering  insoluble  at  100°  C. 
(212°  F.)  all  coagulable  matters;  as  a  bleacher 
of  pre-existing  coloring  matters,  and  a  pre- 
ventive of  the  formation  of  new  ones;  and, 
lastly,  as  a  substance  furnishing  a  base  to  neu- 
tralize hurtful  acids,  which  unite  with  the  lime, 
displacing  the  weaker  sulphurous  acid.  This 
process  is  now  largely  used,  and  calcium  bisul- 
phite is  used  in  British  Guiana  and  other  sugar- 
producing  countries  in  immense  quantities. 
Emil  Pfeiffer  proposed  another  refining  process, 
which  consists  in  the  use  of  acid  calcium 
phosphate,  an  agent  previously  recommended 
by  Brande.  Reynoso  considered  alumina 
the  best  defecating  agent,  having  succeeded 
by  means  of  it  in  throwing  down  almost  all 
impurities  most  hurtful.  He  adds  the  acid 
aluminum  phosphate  to  the  cane  juice,  and  de- 
composes this  with  lime,  by  which  the  calcium 
phosphate  is  produced  and  alumina  separated, 
and  all  these,  with  some  lime  in  excess,  cause 
the  elimination  of  coloring  and  nitrogenous 
matters,  so  that  there  remain  in  the  liquid  only 
some  of  the  salts  which  normally  accompany 
the  sugar  in  the  juice.  (J.  P.  C,  4e  ser.,  ii.  232.) 

The  refining  of  brown  sugar  forms  a  dis- 
tinct branch  of  business,  and  the  methods  pur- 
sued have  undergone  many  improvements.  The 
sugar  was  first  "  melted  "—that  is,  dissolved  in 
hot  water— and  then  clarified  by  heating  it 
with  bullock's  blood.  The  clarified  syrup  was 
then  strained  through  cloth  filters,  whereby  it 

(68) 


was  rendered  limpid.  The  clear  straw  colored 
syrup  from  the  bag  filters  was  then  run  into  the 
char  filters, — that  is,  large  filters  filled  with 
freshly  ignited  bone  black.  The  syrup  after 
filtration  goes  to  the  vacuum  pans.  This 
great  step  in  advance  was  taken  by  Philip  Tay- 
lor and  Howard.  The  former  introduced  the 
improvement  of  heating  the  syrup  with  great 
rapidity  by  means  of  steam  made  to  pass 
through  a  series  of  tubes  traversing  the  boiler, 
and  the  latter  devised  the  plan  of  causing  the 
syrup  to  boil  under  a  diminished  pressure, 
created  by  a  suction  pump,  set  in  motion  by  a 
steam  engine,  while  it  was  heated  by  steam  cir- 
culating round  the  boiler.  In  this  way  the 
syrup  was  made  to  boil  at  a  lower  tempera- 
ture, and  with  a  diminished  contact  of  the  air, 
and  the  loss  of  cane  sugar  by  change  into  that 
which  was  uncrystallizable  was  in  great  meas- 
ure avoided.  Two,  three,  or  even  four  vacuum 
pans  may  be  coupled  together,  so  as  to  econo- 
mize fuel,  and  the  vapors  arising  from  one 
made  to  heat  the  next,  in  which  a  more  perfect 
vacuum  exists,  allowing  of  evaporation  at  still 
lower  temperatures.  Such  a  combination  is 
called  a  double,  triple,  or  quadruple  effect  ap- 
paratus. 

After  the  syrup  is  sufficiently  concentrated 
by  any  one  of  these  methods,  it  is  transferred 
to  coolers,  where  it  is  agitated  to  cause  it  to 
granulate.  In  this  state  it  is  poured  into  un- 
glazed  earthenware  moulds  of  a  conical  shape, 
with  a  hole  in  the  apex,  which  is  stopped 
with  a  paper  plug.  The  moulds  are  placed, 
with  the  apex  downward,  above  stoneware 
pots,  intended  to  receive  the  uncrystallizable 
syrup.  When  the  mass  has  completely  con- 
creted, the  moulds  are  unstopped,  to  allow  the 
colored  syrup  to  drain  off.  To  separate  the 
remains  of  this  syrup,  the  operation  called 
claying  is  performed.  This  consists  in  remov- 
ing from  the  base  of  the  loaf  a  layer  of  sugar 
about  an  inch  thick,  and  replacing  it  with  pure 
sugar  in  powder,  which  is  covered  with  a  mix- 
ture of  pipe  clay  and  water  of  about  the  con- 
sistence of  cream.  The  water  gradually  leaves 
the  clay,  dissolves  the  pure  sugar,  and  perco- 
lates the  mass  as  a  pure  syrup,  removing  in 
its  progress  the  colored  syrup.  Sometimes  the 
purification  is  performed  without  the  use  of 
clay,  by  allowing  a  saturated  solution  of  pure 
sugar  to  percolate  the  loaf.  When  all  the  col- 
ored syrup  is  removed,  the  loaf  is  taken  out 
of  the  mould  and  placed  in  stoves  to  dry.  It 
now  constitutes  white  or  purified  sugar.  The 
syrup  which  drains  from  the  loaves  contains 
a  considerable  quantity  of  cane  sugar,  and 
is  used  in  subsequent  operations.  This  pro- 
cess of  forming  loaf  sugar  by  claying  and  dis- 
placing colored  syrup  by  white  syrup  is  now 
almost  entirely  replaced  by  the  process  already 
described  under  raw  sugars  of  crystallizing  in 
the  vacuum  pan  and  draining  with  a  centrif- 
ugal. The  syrups  of  lowest  quality  are  em- 
ployed in  forming  inferior  white  sugar,  from 
which    a    syrup    finally    drains    containing    so 
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little  cane  sugar  as  not  to  repay  the  expense 
of  extracting  it.  This  constitutes  sugar-house 
molasses.  Good  brown  sugar,  in  the  process  of 
refining,  yields  about  70  per  cent,  of  white 
sugar.  The  application  of  animal  charcoal  to 
the  refining  of  sugar  is  now  very  extensive. 

Commercial  History. — Cane  sugar  was 
known  to  the  ancients.  It  was  originally  ob- 
tained from  India,  where  it  was  extracted  from 
the  sugar  cane.  About  the  period  of  the  Cru- 
sades, the  Venetians  brought  it  to  Europe;  but 
at  that  time  it  was  so  scarce  and  costly  as  to  be 
used  exclusively  as  a  medicine.  Upon  the  dis- 
covery of  the  Cape  of  Good  Hope  and  the 
maritime  route  to  the  East  Indies,  the  com- 
merce in  sugar  passed  into  the  hands  of  the 
Portuguese.  Subsequently  the  cultivation  of 
the  cane  extended  to  Arabia,  Egypt,  Sicily, 
Spain,  and  the  Canaries,  and  finally,  upon  the 
discovery  of  tlio  New  World,  to  America,  where 
it  was  pursued  with  the  Retted  success,  and 
continues  to  be  so.  In  America  it  was  pro- 
duced most  abundantly  in  the  West  Indies, 
which  supplied  also  a  part  of  the  consumption 
of  Europe.  The  Cuban  production,  which  at 
one  time  amounted  to  over  760,000  tone,  has 
lessened  neatly  in  recent  years  because  of  the 
disturbed  condition  of  the  island.  The  pro- 
duction in  Louisiana,  once  large,  diminished 
under  the  competition  of  the  foreign  bed  ingar 
production,  but  in  recent  years,  under  the 
stimulus  of  a  bounty,  it  has  increased,  and 
now  amounts  to  about  300,000  tons  per  year. 
However,  the  American  production  from  the 
sugar  beet  has  developed  rapidly  in  the  last 
decade,  advancing  from  10,000  tons  in  L892  to 
247,563  tons  in  L903  and  L70,135  tons  in  1904. 
This  production  centres  in  California,  Nebraska, 

Utah,  and  Michigan,  but  individual  factories 
have  been  erected  in  New  Mexico.  Arizona,  and 
as  far  east  as  New  York  State. 

The  following  figures  show  the  production  of 
sugar  throughout  the  world  from  the  two  main 

sources,  the  BUgST  cane   and   the  BUgar  beet 

Beet  sugar,  190:1-4,  5,953,700  tons;  1<H)4-5, 
4,978,300  tons;  1905-6,  7,088,800  tons.  Cain- 
sugar,  1903  I.  4,244,200  tons;  1904  5,  1.(127,800 
tons;  1905-6,  4,947,500  tons.  Total  amount  of 
sugars,  1903-4,  10,197,900  tons;  1904-5,  9,606, 
100  tons;  1905-6,  12,036,300  tons. 

The  importations  of  raw  sugars  into  the 
United  States  for  1904  were  1,652,064  tons, 
valued  at  $71,915,750  almost  entirely  from  the 
sugar  cane. 

Properties. — Sugar,  in  a  pure  state,  is  a  solid 
of  a  peculiar  grateful  taste,  permanent  in  the 
air,  phosphorescent  by  friction,  and  of  the 
sp.  gr.  1.6.  It  forms  "  white,  dry,  hard,  dis- 
tinctly crystalline  granules,  odorless,  and  hav- 
ing a  purely  sweet  taste.  Permanent  in  the 
air.  The  aqueous  solution,  saturated  at  25° 
C.  (77°  F.),  has  a  specific  gravity  of  about 
1.340,  is  miscible  with  water  in  all  proportions, 
should  be  colorless,  and  is  dextrogyrate. 
Soluble  in  0.46  part  of  water,  and  in  137.2 
parts  of  alcohol  at  25°   C.    (77°   F.) ;   in   0.2 


part  of  boiling  water,  and  in  28  parts  of  boiling 
alcohol;  also  soluble  in  80  parts  of  boiling  abso- 
lute alcohol,  but  insoluble  in  ether,  chloroform, 
or  carbon  disulphide.  The  aqueous  or  alcoholic 
solution  of  Sugar  is  neutral  to  litmus  paper." 
V.  S.  "  Colorless  and  inodorous  separate  crys- 
tals. Readily  and  completely  soluble  in  half  its 
weight  of  water,  forming  a  clear  bright  syrup. 
When  the  syrup  is  heated  to  about  180°  F.  (82.2° 
C.)  with  solution  of  potassio-<  upric  tartrate  or 
with  solution  of  copper  sulphate  and  excess  of 
solution  of  potassium  hydroxide,  there  should 
not  result  more  than  a  trace  of  a  red  or  yel- 
lowish precipitate  (absence  of  glucose).  Re- 
fined sugar  should  yield  no  reaction  with  the 
for  calcium,  chlorides,  and  sulphates."  Br. 
Its  solution,  when  thick  and  strong,  is  called 
syrup,  and  when  alcohol  is  mixed  with  it,  the 
sugar  is  gradually  deposited  in  crystals.  An 
aqueous  solution  of  ingar,  kept  in  a  warm 
place,  has  the  property  of  corroding  iron,  par- 
tially immersed  in  it,  jjust  above  the  line  when 
the  surface  of  the  liquid  touches  the  mctiil, 
and  the  solution  itself  becomes  impregnated 
with  ferrous  oxide,  and  of  a  deep  red  -In-own 
color.  A  similar  elTect  is  produced  on  lead,  but 
zinc    and    copper    an1    but     slightly    acted    on. 

(J.   11.   Gladstone,   Annals  of   Pharmacy,  iii. 
208.)    A  solution  of  Bugar  possesses  the  prop- 
also   of  dissolving   a   large   quantity   of 

calcium   hydroxide,   forming  a   compound   called 

calcium    taccharate,       When    a    concentrated 

syrup  is  gently  heated,  and  spirit  added  to  it, 
the  liquid,  on  cooling,  forms  white  semi-trans- 
parent crystali  of  hydrated  Bugar,  having  the 

shape  of  oblique  four-sided  prisms,  and  called 
mete    and,,.      When    heated    to    185°    C.     j 
F.),    it     melts    into    I    viscid,    colorless    liquid, 
which  on  being  suddenly  cooled  forms  a  trans- 
parent   mass,  called  hurley  sugar.     At  a  higher 

temperature    (between    204.4*    and   215.5°    C. 

(100'  and  420°  P.)  it  loses  two  molecules  of 
water,    and    i*-    converted    into    a   black    porous 

.  having  a  high  lustre,  called  caramel.1  At 
a  still  higher  temperature  it  yields  combustible 

.  carbon  dioxide,  empyreumatie  oil,  and 
acetic  acid,  and  there  remains  one-fourth  of 
its  weight  of  charcoal,  which  burns  without 
residue.  Sujrar  renders  the  fixed  and  volatile 
oils  to  a  certain  extent  miscible  with  water, 
and  forms  with  them  an  imperfect  com- 
bination; such  mixtures  are  called  oleo-sac- 
charures.  When  in  solution,  it  is  not  precipi- 
tated by  lead  subacetate,  a  negative  property 
which  distinguishes  it  from  most  other  organic 
principles. 

1  A  coloring  substance  called  caramel  brown  or 
sucre  coulcur  is  now  largely  manufactured  from 
sugar  by  decomposing  It  by  means  of  beat  carefully 
applied.  It  Is  in  the  form  of  a  stiff  paste,  in  which 
It  Is  used  for  coloring  leather,  or  of  a  syrup,  for 
coloring  liquids.  Sucre"  couleur  is  now  extensively 
manufactured  abroad  for  coloring  rum  and  spirit- 
uous liquors,  beer,  and  wine.  It  is  made  exclusively 
from  starch  sugar,  either  by  a  simple  process  of 
heating,  or  by  heating  with  addition  of  sodium 
carbonate  or  ammonium  carbonate.  (For  details,  see 
Starch,  Glucose,  Starch  Sugar,  etc.,  by  Wagner,  tram- 
lated  by  Frankel,   H.  C.   Baird  &  Co.,   Phlla.) 
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Tests. — "Both  the  aqueous  and  the  alcoholic 
solutiou  of  Sugar  should  be  clear  and  trans- 
parent. When  kept  in  large,  well-closed  and 
completely  filled  bottles,  the  solutions  should 
not  deposit  a  sediment  on  prolonged  standing 
(absence  of  insoluble  salts,  ultramarine,  Prus- 
sian blue,  etc.).  If  1  Gm.  of  Sugar  be  dis- 
solved in  10  Cc.  of  boiling  water,  the  solution 
mixed  with  4  or  5  drops  of  silver  nitrate  T.S., 
then  about  2  Cc.  of  ammonia  water  added,  and 
the  liquid  quickly  brought  to  the  boiling  point, 
not  more  than  a  slight  coloration,  and  no  black 
precipitate,  should  appear  in  the  liquid  after 
standing  at  rest  for  five  minutes  (absence  of 
glucose,  and  of  more  than  a  slight  amount  of 
inverted  sugar)."  U.  S.  Sugar  is  sometimes 
adulterated  with  crystallized  glucose,  and  it  is 
a  common  practice  among  many  sugar  refiners 
to  "  blue  "  sugar  to  conceal  the  yellowish  tint 
due  to  insufficient  refining;  ultramarine  was 
formerly  largely  used  but  on  account  of  the 
syrups  made  from  sugar  "  blued "  by  ultra- 
marine developing  a  disagreeable  odor,  refiners 
now  use  Prussian  blue  and  some  of  the  methy- 
lene blue  dyes.  See  the  official  test  above. 
Cane  sugar  may  be  distinguished  from  grape 
sugar  by  Trommer's  test,  which  consists  in  the 
use  of  copper  sulphate  and  potassium  hy- 
droxide. If  a  solution  of  cane  sugar  be  mixed 
with  a  solution  of  copper  sulphate,  and  potas- 
sium hydroxide  be  added  in  excess,  a  deep  blue 
liquid  is  obtained,  which  on  being  heated  lets 
fall,  after  a  time,  a  little  red  powder.  A  solu- 
tion of  grape  sugar,  similarly  treated,  yields, 
by  heat,  a  copious  greenish  precipitate  which 
rapidly  changes  to  scarlet  and  eventually  to 
dark  red.  Bottger  finds  that,  when  a  liquid 
containing  grape  sugar  is  boiled  with  sodium 
carbonate  and  some  basic  bismuth  nitrate,  a 
gray  coloration  or  blackening  of  reduced  bis- 
muth is  produced.  Cane  sugar,  similarly 
treated,  has  no  effect  on  the  test.  Donaldson's 
test  for  sugar  in  the  animal  fluids  is  formed 
of  5  parts  of  sodium  carbonate,  5  of  potassium 
hydroxide,  6  of  potassium  bitartrate,  4  of  cop- 
per sulphate,  and  32  of  distilled  water.  A  few 
drops  of  this  solution  being  added  to  an  animal 
fluid,  and  the  mixture  heated  over  a  spirit- 
lamp,  a  yellowish-green  color  is  developed,  if 
sugar  be  present.  J.  Horsley's  test  for  sugar 
in  diabetic  urine  is  an  alkaline  solution  of  potas- 
sium chromate,  a  few  drops  of  which,  boiled 
with  the  urine,  will  make  it  assume  a  deep 
sap-green  color.  M.  J.  Nickles  recommends 
carbon  tetrachloride  as  a  test  for  distinguishing 
glucose  from  cane  sugar.  This  liquid  mixed 
with  cane  sugar  in  a  glass  tube,  kept  for  some 
time  near  100°  C.  (212°  F.),  causes  a  darkening 
of  the  sugar,  gradually  increasing  until  it  be- 
comes black.  Glucose  undergoes  no  such  change. 
(J.  P.  C,  4e  ser.,  iii.  119.) 

Action  of  Acids  and  Alkalies. — The  min- 
eral acids  act  differently  on  cane  sugar  ac- 
cording as  they  are  concentrated  or  dilute. 
Strong  nitric  acid,  with  the  assistance  of  heat, 
converts  it  into  oxalic  acid.    (See  Oxalic  Acid.) 


The  same  acid,  when  weak,  converts  it  into 
saccharic  acid,  confounded  by  Scheele  with 
malic  acid.  Concentrated  sulphuric  acid  chars 
it.  Diluted  hydrochloric  acid,  when  boiled  with 
cane  sugar,  converts  it  into  a  solid,  brown, 
gelatinous  mass.  Weak  sulphuric  acid,  by  a 
prolonged  action  at  a  high  temperature,  con- 
verts cane  sugar,  first  into  uncrystallizable 
sugar,  afterwards  into  grape  sugar,  and  finally 
into  ulmin  and  ulmic  acid.  Vegetable  acids 
are  supposed  to  act  in  a  similar  way.  Mau- 
mene  found  that  cane  sugar  undergoes  the 
change  into  uncrystallizable  sugar  when  kept 
for  a  long  time  in  aqueous  solution,  as  well  as 
when  heated  with  acids.  When  the  boiling  with 
acids  is  prolonged  for  several  days  in  open 
vessels,  oxygen  is  absorbed,  and,  besides  ulmin 
and  ulmic  acid,  formic  acid  is  generated. 
Soubeiran  admits  the  change  of  the  uncrystal- 
lizable into  grape  sugar,  but  attributes  it  to 
a  molecular  transformation  of  the  sugar,  inde- 
pendently of  the  action  of  the  acid,  as,  ac- 
cording to  his  observation,  the  conversion  takes 
place  only  after  rest.  In  confirmation  of  his 
views,  this  chemist  states  that  he  found  the  same 
changes  to  be  produced  by  boiling  sugar  with 
water  alone.  Not  only  does  cane  sugar  change 
into  the  uncrystallizable  variety  when  boiled 
with  water,  but,  as  clearly  shown  by  an  experi- 
ment of  E.  M.  Rault,  in  aqueous  solution, 
under  the  influence  of  light,  at  ordinary  tem- 
peratures, it  slowly  changes  into  glucose; 
this  alteration  does  not  take  place  in  the 
dark.   (P.  J.,  Jan.  1872,  p.  643.) 

Cane  sugar  unites  with  the  alkalies  and  some 
of  the  alkaline  earths,  forming  definite  com- 
binations which  render  the  sugar  less  liable 
to  change.  It  also  unites  with  lead  monoxide. 
Boiled  for  a  long  time  with  aqueous  solutions 
of  potassium  hydroxide,  the  liquid  becomes 
brown,  formic  acid  is  produced,  and  two  new 
acids  are  generated, — one  brown  or  black  and 
insoluble  in  water,  called  meTassic  acid,  the 
other  colorless  and  very  soluble,  named  glucic 
acid.  Alkalies  and  the  alkaline  earths  are  said 
to  lessen  the  rotatory  power  of  sugar  in  rela- 
tion to  polarized  light,  but  the  sugar  recovers 
its  power  when  the  alkali  is  saturated.  (J.  P. 
C,  4e  ser.,  iv.  314.)  The  action  of  acids 
and  alkalies  on  cane  sugar  explains  the  way  in 
which  lime  acts  in  the  manufacture  and  re- 
fining of  sugar.  The  acids  naturally  existing 
in  the  saccharine  juice  have  the  effect  of  con- 
verting the  cane  sugar  into  uncrystallizable 
sugar,  by  which  a  loss  of  the  former  is 
sustained.  The  lime,  by  neutralizing  these 
acids,  prevents  that  result.  An  excess  of  lime, 
however,  must  be  carefully  avoided,  as  it  in- 
jures the  product  of  cane  sugar  in  both  quan- 
tity and  quality.  The  change  in  sugar  which 
precedes  fermentation,  namely,  the  conversion 
of  cane  sugar  into  the  uncrystallizable  kind, 
points  to  the  necessity  of  operating  on  the  juice 
before  that  process  sets  in,  and  hence  the 
advantage  of  grinding  canes  immediately  after 
they  are  cut,  and  boiling  the  juice  at  once. 
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Molasses  is  of  two  kinds,  the  West  India  and 
sugar-house.  West  India  molasses  is  a  black 
thick  liquid,  of  a  peculiar  odor  and  sweet  em- 
pyreumatic  taste.  When  mixed  with  water  and 
with  the  skimmings  of  the  vessels  used  in  the 
manufacture  of  sugar,  it  forms  a  liquor  which, 
when  fermented  and  distilled,  yields  rum. 
Sugar-house  molasses,  golden  drips,  or  grocer's 
syrup  is  thicker  than  the  West  India  molasses, 
and  has  a  different  flavor;  as  found  in  com- 
merce, it  is  largely  adulterated  with  glucose. 
Its  sp.  gr.  is  about  1.4,  and  it  contains  about 
75  per  cent,  of  solid  matter.  Both  kinds  of 
molasses  contain  uncrystallizable  sugar,  more  or 
less  cane  sugar  which  has  escaped  separation 
in  the  process  of  manufacture  or  refining,  and 
gummy  and  coloring  matter. 

Diabetic  Sugar. — The  sugar  found  in  urine 
is  almost  exclusively  dextrose,  (6H12O6.  It  may 
be  recognized  by  its  reducing  action  upon  Troin- 
mer's  solution  or  by  Fehling's  lest,  by  its  pro- 
ducing a  yellow  or  brown  color  in  contact  with 
alkalies,  slowly  in  the  cold,  rapidly  on  heating, 
by  its  uniting  with  phenylliydrazine  to  form  a 
crystalline  glucosazone,  by  its  power  of  fer- 
menting with  yeast,  and  by  its  dextro-rotatory 
character.  The  tests  for  lugar  in  mine  should 
always  be  preceded  by  tests  tor  albumin,  which 
latter,  if  present,  should  be  removed  by  coagu- 
lation and  filtration.  Traces  of  lUgar  IX* 
to  be  found  normally  in  urine,  but  this  never 
amounts  to  more  than  .01  per  cent.,  while 
from  3  to  5  per  cent,  of  reducing  sugar  is  often 
found  in  the  urine  of  persons  raftering  from 
diabetes  mellitus. 

Uses. — As  an  aliment  and  condiment  cone 
sugar  is  enormously  used  by  all  civilized  and 
semi-civilized  nations.  As  a  carbohydrate  it  is 
nearly  equivalent  to  starch  in  its  nutritive 
value,  by  its  digestion  largely  adding  to  the 
fatty  tissues  of  the  body;  but,  as  it  contains 
no  nitrogen,  it  is  incapable  of  sustaining  life 
by  itself.  It  seems  to  be  worked  up  in  the 
alimentary  canal  with  much  more  difficulty 
than  other  hydrocarbons,  and  its  excessive  use 
is  very  apt  to  lead  to  acid  dyspepsia.  Glu- 
cose, or  grape  sugar,  on  account  of  its  lack 
of  sweetness,  is  not  much  used  for  sweetening, 
but  it  exceeds  cane  sugar  in  food  value  on  ac- 
count of  its  being  more  readily  digested. 

As  a  demulcent,  cane  sugar  has  been  used  to 
some  extent  in  catarrhal  affections,  especially 
of  the  respiratory  tract,  and  S.  A.  Cartwright 
of  New  Orleans  (B.  M.  S.  J.,  vols,  xlvii.  and 
li.),  affirms  that  the  vapor  of  boiling  cane 
juice  is  of  very  great  value  in  the  treatment 
of  bronchitis  and  consumption.  According  to 
S.  Meslach,  glucose,  when  given  in  doses  of 
from  six  to  six  and  a  half  ounces  per  day  in 
the  form  of  the  concentrated  syrup,  acts  as 
a  powerful  diuretic,  and  is  very  useful  in  the 
treatment  of  cardiac  dropsy.  If  the  kidneys  be 
healthy,  the  glucose  is  said  not  to  appear  in 
the  urine.  The  celebrated  grape  cure  of  Europe 
is  said  to  act  by  virtue  of  the  glucose  in  the 
grape. 


The  discovery  of  Minkowski  (T.  M.,  1892), 
that  in  dogs,  after  extirpation  of  the  pancreas, 
levulose,  given  in  moderate  quantities,  is  con- 
sumed in  the  system,  has  led  to  the  use  of  it 
as  a  food  substitute  for  true  sugar  in  diabetes 
with  some  success.  As  much  as  two  ounces  of 
it  a  day  are  sometimes  well  borne,  but  levulose 
frequently  appears  in  the  urine  when  more  than 
one  ounce  has  been  given  daily  and  rarely 
should  this  amount  be  exceeded.1  According 
to  Lepine,  levulosuria  is  likely  to  occur  when 
there  is  hepatic  disease.  Levulose  has  no  di- 
rect influence  upon  the  disease  but  is  simply 
a  useful  and  harmless  addition  to  the  dietetics. 
Under  the  name  of  diabetin  it  has  been  largely 
advertised  as  a  proprietary  preparation.  Levu- 
lose has  been  strongly  recommended  in  phthisis, 
in  the  dose  of  4  to  6  tablespoonfuls  a  day, 
also  as  a  substitute  for  sugar  of  milk  for 
infants  when  an  aperient  property  is  not  de- 
sired. 

Sugar  is  much  used  for  the  purposes  of  pre- 
serving organic  substances.  It  is  probable 
that    it    act>    by    producing   rapid    exosmose   of 

the  fluids  of  the  fermentative  organisms,  its 
diluted   solution   being   in    fact    prone   itself  to 

undergo  fermentative  change.    All  the  different 

kinds    of    sugar    susceptible    of    the    alcoholic 

fermentation  have  this  power.  (Louis  Mandl, 
A.  0,  A/.,  be  ser.,  xvi.  4!),  Juillet,  L860.)  In 
pharmacy,  lUgar  il  employed  to  render  oils 
miscible  with  water,  to  cover  (lie  taste  of 
medicines,  to  give  them  consistency,  to  preserve 
them  from  shange,  and  to  protect  certain  fer- 
ruginous preparations  from  oxidation.  Accord- 
ingly,  it   enters  into  the  coinposit  ion   of  MVeral 

mixtures,  pills,  and  powder-,  of  syrup*  and 
confections,  and  of  all  the  troches.    Mola$$e$ 

is  used  as  an  excipient  for  pills,  and  on  account 
of  its  hygroscopic  properties  it  prevents  hard- 
ening. 

Off.  Prep. —  Deed   in  the  preparation  of  orliciul 
confection*,    pills,    powdei-.     DUtlKI,    efferw 
salts,  mixtures,  and  many  syrups. 

SACCHARUM  LACTIS.  U.  S.,  Br. 

SUCJAR  OF  MILK 

1  -fie'cha-rum    lac'ti-  i 


C12H  22^J  1 1  •  H  2^ 


.48 


"A  peculiar  crystalline  sugar  obtained  from 
the  whey  of  cows'  milk  by  evaporation,  and 
purified  by  recrystallization."  U.  8.  "A 
crystallized  sugar,  Ci2H220n,H20,  obtained 
from  the  whey  of  milk."  Br. 

Lactln.  Milk  Sugar :  Lactone :  Sncre  de  Lalt,  Fr. 
Cod.;  Saccharum  Lactis,  /•".  (}.;  Mllchzucker,  <t .: 
Lattoslo,  Zucchero  di  latte,  //.;  Lactosa,  Azucar 
de   leche,   Up. 

1  According  to  J.  B.  Haycraft,  patients  with 
chronic  diabetes  can  destroy  50  Gm.  of  levulose  per 
diem.  In  some  acute  cases  a  part  of  the  levulose 
given  Is  burnt  up,  a  part  Is  changed  Into  dextrose, 
and  a  third  part  passes  as  such  Into  the  urine. 
Rabbits  can  convert  levulose  Into  glycogen,  the  gly- 
cogen so  formed  accumulating  In  the  liver.  (Zeit. 
f.  Physiol.  Chem.,  1894.) 
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Preparation. — Sugar  of  milk  is  found  only  in 
milk,  of  which  it  forms  about  5  per  cent. 
(Boussingault).  It  is  manufactured  largely  in 
Switzerland  and  the  Bavarian  Alps,  especially 
from  the  whey  left  over  in  cheese  making.  In 
preparing  it,  milk  is  first  coagulated  by  the 
addition  of  a  little  diluted  sulphuric  acid,  and 
the  resulting  whey  boiled  down  to  about  one- 
fifteenth  of  its  original  bulk  into  a  brown,  viscid, 
sweetly  saline  mass,  which  is  put  into  tubs, 
where,  in  from  twenty-four  to  forty-eight  hours, 
the  sugar  crystallizes  in  a  bright  yellow  granular 
mass,  constituting  the  so-called  "  sugar-sand," 
which  is  afterwards  decolorized  by  animal  char- 
coal and  repeated  crystallizations.  (Am.  Drug., 
Sept.  1884.)  Within  recent  years  the  nu- 
merous "  creameries  "  in  the  United  States  have 
produced  milk  sugar  in  such  large  quantities 
as  a  by-product  that  its  importation  from 
Switzerland  has  almost  ceased.  The  American 
method  of  manufacturing  sugar  of  milk  is 
radically  different  from  that  followed  abroad, 
and  it  thus  described  by  La  Wall  [Alumni  Re- 
port Philadelphia  Coll.  Pharmacy,  April,  1902)  : 
The  whey  left  after  the  first  curdling  of  the 
milk  (by  the  separator  system)  is  run  into  vats, 
and  treated  with  about  1  per  cent,  of  hydro- 
chloric acid  to  remove  remaining  proteid  mat- 
ters, the  liquid  being  heated  to  the  boiling 
point,  and  exactly  neutralized  with  calcium 
hydroxide.  The  whey  is  then  generally  filtered 
through  a  filter  press  and  evaporated  in  vacuo 
to  a  thick  syrup,  run  into  pans,  and  allowed  to 
stand  for  two  days,  when  granular  crusts  form. 
These  are  then  centrifuged  and  washed  with 
cold  water  to  remove  calcium  chloride  and  solu- 
ble impurities,  and  the  washings  are  reserved 
for  future  operations.  The  crude  milk  sugar 
is  of  a  very  light  yellow  color,  and  has  little 
taste  or  odor.  It  is  redissolved  in  water  and 
the  solution  filtered  through  bone  black  in  per- 
colators. The  colorless  syrupy  percolate  is 
concentrated  in  vacuo  to  a  pasty  mass,  which  is 
placed  in  a  centrifuge  and  washed  with  cold 
water.  The  mass  is  then  dried  on  strainers 
in  a  drying  chamber  at  60°  C.  (140°  F.),  pow- 
dered in  a  ball  mill,  and  bolted. 

The  casein  obtained  by  acidulation  of  the 
skim  milk,  and  subsidence,  is  washed  and  heated 
with  water  containing  a  small  amount  of  sul- 
phuric acid,  to  remove  impurities.  The  moist 
pulpy  mass  left  after  the  removal  of  the  water 
is  then  shredded  by  means  of  cutting  knives  run 
by  a  high-speed  engine,  the  flakes  being  removed 
in  wire  gauze  frames  and  rapidly  dried  with  a 
current  of  air  at  140°  F.  It  is  then  powdered 
with  high-speed  disintegrators.  See  a  paper 
on  the  American  Milk  Product  Industry  by 
J.  W.  England.  (Proc.  A.  Ph.  A.,  1902,  354.) 

Properties. — In  "white,  hard,  crystalline 
masses,  or  a  white  powder  feeling  gritty  on  the 
tongue,  odorless,  and  having  a  faintly  sweet 
taste.  Permanent  in  the  air.  On  incinerating 
a  portion,  the  percentage  of  ash  remaining 
should  not  exceed  0.25  percent.  Soluble  in  4.79 
parts  of  water  at  25°  C.   (77°  F.),  and  in  1 


part  of  boiling  water;  insoluble  in  absolute 
alcohol,  ether,  or  chloroform.  An  aqueous  solu- 
tion of  Sugar  of  Milk  is  neutral  to  litmus 
paper,  and  is  dextrogyrate.  On  adding  to 
5  Cc.  of  a  hot,  saturated  aqueous  solution  of 
Sugar  of  Milk  an  equal  volume  of  sodium 
hydroxide  T.S.,  and  gently  warming,  the  liquid 
will  turn  yellow  and  finally  brownish-red.  On 
the  further  addition  of  a  few  drops  of 
cupric  sulphate  T.S.,  a  brick-red  precipitate 
will  appear.  If  about  1  Gm.  of  powdered 
Sugar  of  Milk  be  sprinkled  upon  about  5  Cc. 
of  cold  sulphuric  acid  (sp.  gr.  1.84)  contained 
in  a  flat-bottomed  dish,  and  covered  with  a 
watch-glass,  the  acid  may  acquire  a  greenish 
or  reddish,  but  no  brown  or  brownish-black 
color  within  half  an  hour  (absence  of  cane- 
sugar).  An  aqueous  solution  of  Sugar  of 
Milk  (1  in  10)  mixed  with  a  few  drops  of 
hydrochloric  acid  should  not  respond  to  the 
Time- Limit  Test  for  heavy  metals  (see  Part 
III,  Test  No.  121).  If  1  Gm.  of  powdered 
Sugar  of  Milk  be  boiled  for  five  minutes  with 
50  Cc.  of  distilled  water  and  the  solution  cooled, 
no  blue  coloration  should  be  produced  upon 
the  addition  of  one  drop  of  iodine  T.S.  (absence 
of  starch)."  U.  S.  "In  crystals  or  in  crys- 
talline masses,  grayish-white,  hard,  odorless, 
faintly  sweet.  Soluble  in  7  parts  of  cold  water, 
and  in  about  1  part  of  boiling  water.  It  should 
not  leave  more  than  0.25  per  cent,  of  ash  when 
incinerated  with  free  access  of  air.  1  gramme 
dissolved  in  10  cubic  centimetres  of  water  gives 
a  red  color  with  solution  of  phenol-phthalein 
after  the  addition  of  three  drops  of  the  volu- 
metric solution  of  sodium  hydroxide  (limit  of 
lactic  acid)."  Br. 

In  commerce  sugar  of  milk  frequently 
occurs  in  cylindrical  masses,  the  axis  of 
which  is  a  wooden  stick,  around  which  the 
crystals  have  been  deposited.  Experiments  have 
shown  that  much  of  the  milk  sugar  of  com- 
merce contains  micro-organisms  which  have 
resulted  from  the  decomposition  of  animal 
constituents  in  milk,  and  the  tests  of  the 
Pharmacopoeias  do  not  exclude  such  impurities. 
(D.  C,  1893,  250 ;  Bull.  Pharm.,  1893,  v.  5 ;  P.  J., 
1894,  853.)  Its  sp.  gr.  is  1.54.  It  is  not  sus- 
ceptible of  the  vinous  fermentation  by  the 
direct  influence  of  yeast;  but  after  the  action 
of  dilute  acids,  which  first  convert  it  into  a 
variety  of  glucose,  it  is  capable  of  furnishing 
a  spirituous  liquor.  It  is  well  known  that 
both  mares'  and  cows'  milk,  after  becoming 
sour,  are  capable  of  forming  an  intoxicating 
drink,  by  fermentation.  By  the  action  of  nitric 
acid,  sugar  of  milk  is  converted  into  mucic  acid. 
When  anhydrous  it  consists  of  C12H22O11; 
when  crystallized,  of  C12H22O11  +  H2O.  ( Stae- 
deler  and  Krause.)  These  formulas  make  an- 
hydrous sugar  of  milk  isomeric  with  cane  sugar. 
Sugar  of  milk,  when  treated  with  weak  sul- 
phuric acid,  is  inverted  or  changed  into  a 
mixture  of  galactose  and  dextrose,  both  of  the 
formula  C6H12O6.  The  galactose  crystallizes 
in  fine  needles,  fusing  at  163°  C.  (325.4°  F.). 
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Sugar  of  milk  is  sometimes  adulterated  with 
cane  sugar  or  glucose;  Hynson  and  Dunning 
(Proc.  A.  Ph.  A.,  1901,  207)  give  the  following 
tests  for  cane  sugar  and  glucose:  The  test 
solution  is  composed  of  resorcinol  3  parts,  hy- 
drochloric acid  1  part,  alcohol  100  parts.  Dis- 
solve 0.1  Gm.  of  the  suspected  milk  sugar  in  a 
few  drops  of  water  contained  in  a  porcelain  dish 
and  add  to  this  solution  5  or  6  drops  of  the  test 
solution.  Evaporate  slowly  over  a  spirit  lamp 
and  allow  the  outer  edge  of  the  solution  to  boil 
a  little,  then  tip  the  dish  to  one  side.  On  the 
surface  left  moist  by  the  receding  liquid  con- 
tinue the  heat  gently.  If  a  trace  of  cane  sugar 
be  present  there  will  appear  flashes  of  vermil- 
ion color  over  the  surface  treated.  If  there  be 
an  appreciable  amount  (5  to  10  per  cent.)  of 
cane  sugar  present,  a  vermilion  mirror  will  be 
formed  which  can  be  more  clearly  seen  upon 
carefully  evaporating  the  entire  solution.  The 
evaporation  must  take  place  slowly  as  the 
sugars  will  easily  char  if  exposed  to  too  much 
heat.  A  brownish  red  color  quickly  charring 
and  not  spreading  must  not  be  mistaken  for 
cane  Sugar.  This  coloration  is  caused  l>v  the 
milk  sugar  but  need  not  be  confused  with  the 
vermilion  coloration  of  cane  sugar. 

Uses. — Sugar  of  milk  has  been  recommended 
as  a  aon-nitrogenons,  bland  article  of  diet 
in  consumjitian  and  other  wasting  dit 
especially  when  there  is  extreme  irritability  of 
the  stomach.  According  to  S.  Meslach, 
Zavadsky,  and  Qermain  See.  it  is  an  active 
hydragogue  diuretic  which  may  often  be  need 

with  great  advantage  in  the  treatment  of  car- 
diac dropsy.  If  the  kidneys  be  sound,  the  lac- 
tose is  said  not  to  appear  Ul  the  urine.  It  has 
been  given  by  the  authorities  quoted  in  doses 
varying  from  three-quarters  of  an  ounce  to 
six  ounces  a  day,  administered  in  concentrated 
syrup   or   in    milk. 

Off.  Prep. — Used  n^  a  diluent  in  Extract  urn 
Nucia  Vomicae,  E7.  flf.,  Br.}  Extractum  Opii,  I 
Extract um  Physostigmetis,  Br.:  Extractum  Quas* 
eiae,  U.  flf.;  Extractum  Btrophanthi,  Hr. ;  Piluto 
Podophylli.  Hclladonnfr  ct  Capsiei,  U.  flf.;  Pulvis 
Ipecacuanha?  ct  Opii,  V.  S.;  Trituratio  Elatcrini, 
U.S.  (Br.). 

SAFROLUM.  U.  S. 

SAFROL  [Synthetic  Oil  of  Sas»afrat] 

( aaf-rtrium) 

CioHi002=  160.86 

"  The  methylene  ether  of  allvl  pvrocatechol 
[C6H3.C3H6.(00CHa)  1:  3:  4], 'found  in  oil  of 
sassafras,  camphor  oil,  and  other  volatile  oils, 
purified,  if  necessary,  by  repeated  chilling  and 
crystallization."    U.  S. 

Safrol,  Fr.,  O. 

Preparation. — Safrol  is  found  in  oil  of  sas- 
safras often  in  the  proportion  of  80  per  cent., 
but  commercially  it  is  obtained  from  the  red 
oil  of  camphor,  by  fractional  distillation,  the 


portion  boiling  at  about  230°  O.  (446°  F.) 
contains  the  safrol,  this  is  cooled  and  the 
crystals  separated.  (See  Oleum  Sassafras,  p. 
875.) 

Properties. — It  is  officially  described  as  "a 
colorless  or  faintly  yellow  liquid  with  a  sassa- 
fras-like odor.  Specific  gravity:  1.105  to  1.106 
at  25°  C.  (77°  F.).  Boiling  point:  about  233° 
C.  (451.4°  F.).  It  is  optically  inactive.  On 
cooling  to—  20°  C.  (—4°  F.)  or  below,  it  solid- 
ifies to  a  mass  of  crystals,  which  do  not  melt 
below  11°  C.  (51.8°  F.).  Soluble  in  about 
an  equal  volume  of  strong  alcohol,  and  in  about 
30  parts  of  70  percent,  alcohol.  Miscible  in  all 
proportions  with  ether  and  chloroform."  U.  S. 
Physiologically  and  therapeutically,  safrol  is 
equivalent  to  oil  of  sassafras. 

Dose,  five  to  ten  minims  (0.3  to  0.6  Cc). 

SALICINUM.  U.  S.,  Br. 

SALICIN 

(sal-|-ci'niim) 

t,i3H1B07  =  283.99 

"A    frlucosidc   obtained    from   several   species 

of  8alix  and  I'ojmlus  (Fain.  Salicacerr).      Sali- 

cin    should   be   kept    in    well-stoppered    bottles." 

i    crystalline   glucoside,    CellnOa.O.Cs 

IU.CII2OH.  obtainable  from  the  bark  of  va- 
rious species  of  Salix.  and  of  I'opulus."    Hr. 

OrthohvrlroxvbonzvlKlurosldo ;  Sallrlno,  Fr. :  Sali- 
cin,  O.;  .Saliclna.   It. 

The  discovery  of  salicin  is  claimed  by  Buoh- 

!  Qermany,  and  Fontane  and  Rigatelli  of 

Italy:  but   LsTOUXOf  France,  deserves  the  credit 

of  having  first  accurately  investigated  its  prop- 
erties. The  following  is  Merck's  process  for 
traction.  A  boiling  concentrated  decoc- 
tion of  the  bark  is  treated  with  litharge  until 
it  becomes  nearly  colorless.  Gum,  tannin,  and 
extractive  matter,  which  would  impede  the 
crystallisation  of  the  salicin,  are  thus  removed 
from  the  liquid,  while  a  portion  of  the  oxide 
is  dissolved  in  combination  probably  with  the 
salicin.  To  separate  this  portion  of  oxide,  sul- 
phuric acid  is  first  added,  and  then  barium 
sulphide,  and  the  liquor  is  filtered  and  evap- 
orated. Salicin  is  deposited,  and  may  be  puri- 
fied by  repeated  solution  and  crystallization. 
Frdmann  has  given  another  process.  Sixteen 
ounces  of  the  bark  are  macerated  for  twenty- 
four  hours  in  four  quarts  of  water  mixed  with 
two  ounces  of  lime,  and  the  whole  is  then 
boiled  for  half  an  hour.  The  process  is  re- 
peated with  the  residue.  The  decoctions  hav- 
ing been  mixed,  and  allowed  to  become  clear 
by  subsidence,  the  liquor  is  poured  off,  con- 
centrated to  a  quart,  then  digested  with  eight 
ounces  of  ivory  black,  filtered,  and  evaporated 
to  dryness.  The  extract  is  exhausted  by  spirit 
containing  28  per  cent,  of  alcohol,  and  the  tinc- 
ture evaporated  so  that  the  salicin  may  crys- 
tallize. This  is  purified  by  again  dissolving, 
treating   with    ivory   black,    and    crystallizing. 
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Merck  obtained  251  grains  from  16  ounces  of 
the  bark  and  young  twigs  of  Salix  Helix,  and 
Erdmann  300  grains  from  the  same  quantity 
of  the  bark  of  Salix  pentandra.  It  may  prob- 
ably be  obtained  from  any  of  the  willow  barks 
having  a  bitter  taste.  T.  Fawssett  states  that 
the  best  material  for  preparing  salicin  is  un- 
doubtedly the  willow  peelings,  obtained  as 
refuse  from  a  basket  factory,  and  known  in 
Belgium  as  "  rood  schors."  David  BroWn 
states  that  the  peelings  are  produced  from 
Salix  fragilis,  while  Crispo  considers  the  source 
to  be  Salix  purpurea.  These  peelings  should 
be  used  soon  after  they  are  stripped  from  the 
twigs,  and  the  method  of  preparing  salicin  may 
be  conducted  as  follows :  Macerate  willow 
peelings  in  water  for  some  hours  at  a  tempera- 
ture as  much  below  the  boiling-point  as  will 
exhaust  them.  Strain  and  remove  all  moisture 
from  the  marc  by  hydraulic  pressure.  Evap- 
orate the  fluidextract  thus  formed  to  a  low 
bulk  (in  vacuo).  Precipitate  the  tannin  and 
extractive  by  treating  the  liquid  successively 
with  quick  lime,  lead  acetate  and  lead  sub- 
acetate,  in  the  order  named.  Remove  an  ex- 
cess of  any  of  these  precipitants  with  oxalic 
acid.  Filter  and  evaporate  the  clear  solution 
until  crystals  appear.  This  treatment  gen- 
erally sufficed  to  obtain  a  satisfactory  product, 
but  sometimes  a  final  purification  with  animal 
charcoal  was  necessary.  (P.  J.,  June  6,  1903, 
784.)  For  a  paper  by  Jowett  on  the  percent- 
age of  salicin  obtained  from  various  kinds 
of  willow  bark  see  T.  B.  P.,  1902,  483,  and 
1903,  474.  Braconnot  procured  it  from  va- 
rious species  of  Populus,  particularly  P.  trem- 
ula,  or  European  aspen. 

Properties. — When  pure,  salicin  is  in  white, 
shining,  slender  crystals,  inodorous,  but 
very  bitter,  with  the  peculiar  flavor  of  the 
bark.  It  is  soluble  in  cold  water,  much  more 
so  in  boiling  water,  soluble  in  alcohol,  and  in- 
soluble in  ether  and  oil  of  turpentine.  It 
neutralizes  neither  acids  nor  salifiable  bases, 
and  is  not  precipitated  by  any  reagent. 
Concentrated  sulphuric  acid  decomposes  it, 
receiving  from  it  an  intense  and  permanent 
bright-red  color,  and  producing  a  new  compound 
called  rutulin.  It  is  officially  described  as  in 
"  colorless,  silky,  shining,  crystalline  needles, 
rhombic  prisms,  or  a  white  crystalline  powder; 
odorless,  and  having  a  very  bitter  taste.  Soluble 
in  21  parts  of  water,  and  in  71  parts  of  alcohol 
at  25°  C.  (77°  F.),  in  3.3  parts  of  water 
at  80°  C.  (176°  F.),  and  in  22  parts  of  alcohol 
at  60°  C.  (140°  F.) ;  insoluble  in  ether  and 
chloroform.  It  melts  at  201.4°  C.  (394.5° 
F.).  Upon  ignition,  it  is  consumed,  leaving  no 
residue.  Its  aqueous  solution  is  laevogyrate 
and  neutral  to  litmus  paper.  On  heating  a 
small  portion  of  Salicin  in  a  test-tube  until  it 
turns  brown,  then  adding  a  few  Cc.  of  water, 
and  afterwards  a  drop  of  ferric  chloride  T.S., 
a  violet  color  will  be  produced.  Sulphuric  acid 
produces  a  red  color,  which  disappears  upon 
the   addition   of  water.    "Upon   gently  heating 


0.1  Gm.  of  Salicin  with  0.2  Gm.  of  potassium 
dichromate  and  2  Cc.  of  diluted  sulphuric  acid, 
the  odor  of  salicylic  aldehyde  will  be  developed. 
Sulphuric  acid  containing  a  trace  of  molybdic 
acid  produces  with  Salicin  a  violet  color,  chang- 
ing to  a  deep  brownish-red.  Sulphuric  acid 
containing  a  trace  of  potassium  iodate  pro- 
duces a  dark  red  color,  changing  to  deep  pur- 
ple. Sulphuric  acid  containing  about  one-fifth 
of  its  volume  of  solution  of  formaldehyde  pro- 
duces a  deep  purplish-red  color.  If  to  a  small 
quantity  of  Salicin  a  few  drops  of  nitric  acid 
be  added,  the  liquid  evaporated  to  dryness,  and 
the  resulting  yellowish  residue  treated  with  am- 
monia water  and  heated  upon  a  water-bath 
with  a  fragment  of  potassium  cyanide,  a  blood- 
red  color  will  be  developed.  The  aqueous  so- 
lution of  Salicin  is  not  precipitated  by  tannic 
or  picric  acid  T.S.,  nor  by  mercuric  potas- 
sium iodide  T.S.  (absence  of,  and  difference 
from,  alkaloids)."  U.  S.  "Colorless  shining 
trimetric  tabular  crystals,  with  a  very  bitter 
taste.  Soluble  in  28  parts  of  cold  water  or  60 
parts  of  alcohol  (90  per  cent.) ;  insoluble  in 
ether.  Colored  red  by  sulphuric  acid.  A  small 
quantity  heated  with  a  little  potassium  bichro- 
mate, a  few  drops  of  sulphuric  acid,  and  some 
water,  yields  salicylic  aldehyde,  recognizable  by 
its  odor  of  meadow-sweet.  The  crystals  melt 
when  heated,  and  evolve  salicylic  aldehyde.  On 
heating  to  redness  in  air  they  leave  no  residue 
(absence  of  mineral  impurity)."  Br.  It  be- 
longs to  the  class  of  glucosides,  being  resolved 
by  boiling  with  diluted  hydrochloric  and  sul- 
phuric aeids  into  grape  sugar  and  saligenin, 
according  to  the  reaction: 

CisHisO?  +  HaO  =  CsHwOe  -f  CrHsOa 
Saligenin,  which  is  ortho-oxybenzyl  alcohol, 
CeH4(0H)CH20H,  is  converted  by  further 
boiling  with  dilute  acids  into  a  resinous  body, 
saliretin,  C14H14O3.  Nitric  acid  produces  with 
salicin  at  first  two  principles  called  respec- 
tively helicin,  C13H16O7,  and  helicoidin,  Caa 
H34O14,  and  afterwards  picric  and  oxalic  acids. 
(J.  P.  C,  xxx.  43.)  Distilled  with  potassium 
dichromate  and  sulphuric  acid,  salicin  yields, 
among  other  products,  a  volatile  oleaginous 
liquid,  identical  with  one  of  the  components 
of  oil  of  spiraea,  and  recognized  as  salicyl  alde- 
hyde, C7H6O2  (salicylous  acid),  while  saligenin, 
C7H8O2,  is  the  alcohol,  and  salicylic  acid,  C7 
H6O3,  the  acid  corresponding.  The  synthesis 
of  salicin  has  been  effected  by  Michael  (A.  J. 
P.,  1879,  492),  who  obtained  first  helicin  by  the 
reaction  of  acetochlorlrydrose  and  salicyl  alde- 
hyde, and,  by  the  action  of  nascent  hydrogen 
upon  this,  salicin. 

Uses. — Salicin  acts  upon  the  stomach  prob- 
ably as  a  simple  bitter,  and  after  absorption 
as  a  feeble  and  uncertain  form  of  salicylic  acid, 
since  it  is  rapidly,  although  not  completely,  de- 
composed in  the  system,  the  products  of  its 
change  appearing  in  the  urine  fifteen  to  thirty 
minutes  after  the  ingestion  of  a  single  dose. 
The  elimination  is  partly  as  salicin,  partly  as 
salicylic  acid,  partly  as  a  salicyluric  acid,  and 
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partly  as  saligenin.  It  has  been  highly  recom- 
mended as  a  substitute  for  salicylic  acid  in 
rheumatism  by  Maclagan  and  others,  but  since 
it  owes  its  activity  to  its  conversion  in  the  blood 
into  salicylic  acid  and  since  this  conversion  is 
uncertain,  salicin  is  greatly  inferior  to  the  sali- 
cylates, and  is  at  present  rarely  employed. 
Salicin  has  been  used  as  an  antiperiodic.  One 
or  two  drachms  may  be  given  in  the  inter- 
mission. 

Dose,  from  ten  to  thirty  grains  (0.65  to  2.0 
Gm.). 

SALVIA.  U.  S. 

SALVIA  [Sage] 

(sal'vl-a) 

"  The  dried  leaves  of  Salvia  officinalis  Linne" 
(Fam.  Labiate)."    U.  S. 

Garden  Sage,  Meadow  Rage ,  Save.  Picked  Sage; 
Sauge  officinale,  Ir.  Cod.;  Sauge.  Jr. ;  Folia  Salvia1, 
P.  O.;  Salbelblattcr,  Salbel,  Q.;  Salvia.  It.,  t-p. 

Salvia  officinalis,  L.,  8p.  PL  (1753)  '2.1; 
Willd.,  8p.  I'la»t.  i.  129;  B.  £  T.  206.  -Com- 
mon garden  sac;e  is  a  perennial  plan!,  about 
two  feet  high,  with  a  quadrangular,  pubescent, 
branching,  shrubby  stem,  furnished  with  op- 
posite, petiolate,  ovate-lanceolate,  crenulate, 
wrinkled  leaves,  of  a  grayish-green  color,  some- 
times tinged  with  red  or  purple.  The  flowers 
are  blue,  variegated  with  white  and  purple,  and 
are  disposed  on  long  terminal  spikes,  in  distant 
whorls,  each  composed  of  B  few  flowers,  and 
provided  with  ovate,  acute,  deciduous  bracts. 
The  calyx  is  tubular  and  striated,  with  two 
lips,  of  which  the  upper  has  three  acute  teeth, 
the  under  two.  The  corolla  is  tubular,  bila- 
biate, ringent,  with  the  upper  lip  concave,  and 
the  lower  divided  into  three  rounded  lobes,  of 
which  the  middle  is  the  largest.  The  filaments 
are  supported  upon  short  pedicels,  to  which 
they  are  affixed  transversely  at  the  middle. 

Sage  grows  spontaneously  in  Southern 
Europe,  and  is  cultivated  abundantly  in  our 
gardens.  There  are  several  varieties,  differing 
in  the  size  and  color  of  their  flowers,  but  all 
possessing  the  same  medicinal  properties.  The 
flowering  period  is  in  June,  at  which  time  the 
plant  should  be  cut,  and  dried  in  a  shady  place. 
The  leaves  are  officially  described  as  "  long  and 
stoutly  petiolate,  the  blade  elliptical  or  ovate- 
oblong,  3  to  7  Cm.  long,  obtuse  or  subacute 
at  the  summit,  rounded  or  subcordate  at  the 
base,  finely  crenulate,  thick,  grayish-green,  very 
pubescent,  especially  on  the  under  surface, 
conspicuously  reticulate- veined;  odor  aromatic; 
taste  aromatic,  bitter,  and  somewhat  astrin- 
gent." U.  S. 

Both  these  and  the  flowering  summits  have 
a  strong,  fragrant  odor,  and  a  warm,  bitterish, 
aromatic,  somewhat  astringent  taste.  They 
abound  in  a  volatile  oil,  which  may  be  obtained 
separate  by  distillation  with  water.  Muir  (J. 
Chem.  S.,  37,  p.  678)    found  it  to  contain  a 


terpene  boiling  at  156°  C.  (312.8°  F.),  another 
boiling  at  171°  C.  (339.8°  F.),  thujone,  Cio 
HieO,  a  liquid  boiling  at  from  197°  to  203°  C., 
and  ordinary  camphor,  CioHieO.  In  the  fresh 
oil  the  first  terpene  predominates.  On  standing, 
the  amount  of  thujone  increases,  and  then  the 
camphor.  The  oil  from  English  leaves  con- 
tains also  a  sesquiterpene,  C15H24,  of  the  boil- 
ing point  260°  C.  (500°  F.).  Wallach  (Ann. 
Ch.  Ph.,  1889)  states  that  the  first  portions 
contain  pinene  and  cineol,  but  the  greater  por- 
tion consists  of  thujone,  CioHiaO  (formerly 
called  salviol).  Ferrous  sulphate  strikes  a 
black  color  with  infusion  of  sage. 

Uses. — Sage  unites  slightly  tonic,  astringent, 
and  aromatic  properties.  By  the  ancients  it 
was  highly  esteemed;  it  is  at  present  little 
used,  except  as  a  condiment,  but  has  been  given 
in  dyspepsia,  also  for  colliquative  sweats.  The 
dose  of  the  powdered  leaves  is  from  twenty 
to  sixty  grains  (1.3  to  3.9  Gm.).  Dose  of  the 
infusion  (1  oz.  in  1  pint  of  boiling  water),  two 
fluidounces  (60  Cc).  According  to  Cadeac 
and  Meunier  (Lyons  Med.,  May,  1891),  the 
volatile  oil  of  sage  is  a  violent  epileptiform 
convulsant,  resembling  in  its  action  the  oil  of 
absinthe,  but  less  powerful. 

Dots,  from  twenty  to  sixty  grains  (1.3  to  3.9 
Gm.). 

SAMBUCI  FLORES.   Br. 

ELDER  FLOWERS 

(Kftm-bu'cl    flo'r#s) 

"  The  flowers  of  Sambucus  nigra,  Linn., 
separated   from  the  stalks."  Br. 

SambiK  ns.  F.lder,  U.  S.  1890 ;  Sweet  Elder,  Black 
Elderberry;  Siircau,  Fr.  Cod.;  Fleurs  de  Sureau. 
Holliinder.  Flledcrblumen,  Q. ;  Sambuco,  It. ;  Sauco 
(Flor  de),  Sp. 

Sambucus  nigra,  L.,  Willd.,  Sp.  Plant,  i.  1595 ; 
B.  <f  T.  137.— The  common  elder  of  Europe 
differs  from  the  American  most  obviously  in 
its  size,  the  former  approaching  in  height  that 
of  a  small  tree.  The  stem  is  much  branched 
towards  the  top,  and  has  a  rough  whitish  bark. 
The  leaves  are  narrower.  The  flowers  are  small, 
whitish  and  in  five-parted  cymes.  The  ovary 
consists  of  but  three  carpels,  there  being  five 
cells  in  S.  canadensis,  L.  The  berries  are  larger 
in  the  European  elder,  globular,  and  blackish 
purple  when  ripe.1  G.  De  Sanctis  (Gazz. 
Chim.  Hal.,  1895,  xxv.  1,  vol.  xlix.)  obtained 
coniine  from  the  leaves  and  stems  of  Sambucus 
nigra. 

Sambucus  canadensis,  L.,  Sp.  PL  (1753) 
269;  Willd.,  Sp.  Plant,  i.  1494;  B.  &  T.  138. 
The  flowers  of  our  indigenous  common  elder 
were  dropped  from  the  U.  S.  P.  at  the  Eighth 

1 A  fungus  growing  on  this  plant,  called  fungut 
tambtici,  has  been  used  as  a  local  application  In 
conjunctivitis.  According  to  Steckel,  It  is  capable 
of  taking  up  from  9  to  12  times  Its  weight  of 
water.     (N.   R.   Pharm.,  xlll.   476,    1864.) 
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Revision.  The  plant  is  a  shrub  from  six  to 
ten  feet  high,  with  a  branching  stem,  covered 
with  a  rough  gray  bark,  and  containing  a  large 
spongy  pith.  The  small  branches  and  leaf- 
stalks are  very  smooth.  The  leaves  are  op- 
posite, pinnate,  sometimes  bipinnate,  and 
composed  usually  of  five  to  nine  oblong- 
oval,  acuminate,  smooth,  shining,  deep-green 
leaflets;  the  veins  of  the  under  surface  are 
somewhat  pubescent.  The  flowers  are  small, 
white,  and  disposed  in  loose  cymes;  the  cream- 
colored  corolla  is  wheel-shaped,  with  five 
stamens  on  the  tube.  The  berries  are  small, 
globular,  and  deep  purple  when  ripe.  The 
shrubs  grow  in  low,  moist  grounds,  along 
fences,  and  on  the  borders  of  small  streams, 
throughout  the  United  States,  from  Canada 
to  the  Carolinas,  and  westward  as  far  as  Ari- 
zona and  Texas.  It  flowers  from  May  to  July, 
and  ripens  its  fruit  early  in  autumn.  The 
flowers,  which  are  official  in  the  Br.  Pharm., 
have  an  aromatic  though  rather  heavy  odor. 
The  berries  as  well  as  other  parts  of  the 
plant  are  employed,  in  domestic  practice,  for 
the  same  purposes  as  the  corresponding  parts 
of  the  European  elder,  to  which  this  species 
bears  a  close  affinity. 

Properties. — The  British  Pharmacopoeia  thus 
describes  elder  flowers :  "  Elder  Flowers  are 
small;  calyx  superior,  five-toothed;  corolla  flat, 
rotate,  deeply  five-lobed,  creamy-white,  with 
five  stamens  inserted  within  the  tube;  anthers 
yellow.  They  have  a  slightly  bitter  taste,  and 
a  sweet,  faint,  not  altogether  agreeable  odor." 
Br.  The  flowers  of  8.  canadensis  were  de- 
scribed in  the  U.  S.  Pharmacopoeia  1890  as 
follows : 

"  The  flowers  are,  when  fresh,  about  5  Mm. 
broad,  and  after  drying  shrivelled;  calyx  supe- 
rior; minutely  five-toothed;  corolla  originally 
cream-colored,  after  drying  pale  brownish-yel- 
low, wheel-shaped  and  five-lobed,  with  five  sta- 
mens on  the  short  tube;  odor  peculiar;  taste 
sweetish,  somewhat  aromatic  and  bitterish.  The 
peduncles  and  pedicels  of  the  inflorescence 
should  be  rejected."  U.  S.  1890.  The  flowers 
yield  their  active  properties  to  water  by  in- 
fusion, and  when  distilled  give  over  a  small 
proportion  of  volatile  oil,  which  on  cooling 
assumes  a  butyraceous  consistence  and  contains 
an  appreciable  portion  of  ammonia.  The  berries 
are  nearly  inodorous,  but  have  a  sweetish,  acidu- 
lous taste,  dependent  on  the  presence  of  saccha- 
rine matter  and  malic  acid.  Their  expressed 
juice  is  susceptible  of  f ennentation,  and  forms  a 
vinous  liquor  used  in  Northern  Europe.  It 
is  colored  violet  by  alkalies,  and  bright  red 
by  acids,  and  the  coloring  matter  is  precipi- 
tated blue  by  lead  acetate.  The  inner  bark  is 
without  odor.  Its  taste  is  at  first  sweetish, 
afterwards  slightly  bitter,  acrid,  and  nauseous. 
Both  water  and  alcohol  extract  its  virtues, 
which  are  said  to  reside  especially  in  the  green 
layer  between  the  liber  and  the  epidermis.  Ac- 
cording to  Simon,  the  active  principle  of  the 
inner  bark  of  the  root  is  a  soft  resin,  which 


may  be  obtained  by  exhausting  the  powdered 
bark  with  alcohol,  filtering  the  tincture,  evap- 
orating to  the  consistence  of  syrup,  then  add- 
ing ether,  which  dissolves  the  active  matter, 
and  finally  evaporating  to  the  consistence  of  a 
thick  extract.  Of  this,  twenty  grains  produce 
brisk  vomiting  and  purging.  (Ann.  Ph.  Ch., 
xxxi.  262.)  The  bark,  analyzed  by  Kramer, 
yielded  an  acid  called  by  him  viburnic  acid 
(which  has  proved  to  be  identical  with  va- 
leric acid),  traces  of  volatile  oil,  albumen, 
resin,  fat,  wax,  chlorophyll,  tannic  acid,  grape 
sugar,  gum,  extractive,  starch,  pectin,  and  va- 
rious alkaline  and  earthy  salts.  {Chem.  Gaz., 
May,  1846;  from  A.  Pharm.)  C.  G.  Traub 
found  in  the  bark  valeric  acid,  volatile  oil, 
fat,  resin,  tannin,  sugar,  and  coloring  matter. 
(A.  J.  P.,  1881,  p.  392.)  J.  B.  Metzgar  made 
a  partial  examination  of  the  fruit  and  found 
sugar,  gum,  tannin,  fat,  and  a  resinous  body. 
(A.  J.  P.,  1881,  p.  553.)  It  was  also  examined 
by  F.  F.  Lyons  (A.  J.  P.,  1892,  p.  1),  who 
found  0.5  per  cent,  of  a  volatile  oil,  an  amor- 
phous yellow  compound  of  a  glucosidal  char- 
acter, and  a  tannin.  The  volatile  oil  of  elder 
flowers  was  examined  by  W.  J.  Bush  &  Co. 
(C.  D.,  1897,  53.)  It  has  the  sp.  gr.  0.827,  and 
is  solid  at  ordinary  temperatures  like  oil  of 
rose.  The  liquid  portion  possesses  the  fra- 
grance of  fresh  elder  blossoms. 

Uses. — The  flowers  are  gently  excitant  and 
sudorific,  but  are  seldom  used.  The  berries  are 
diaphoretic  and  aperient,  and  their  inspissated 
juice  has  been  used  as  an  alterative  in  rheuma- 
tism and  syphilis  in  doses  of  from  one  to  two 
drachms  (3.9  to  7.7  Gm.) ;  also  as  a  laxative  in 
doses  of  half  an  ounce  (15.5  Gm.)  or  more. 
The  inner  bark  is  a  hydragogue  cathartic,  and 
in  large  doses  emetic.  It  has  been  employed 
in  dropsy,  epilepsy,  and  as  an  alterative  in  va- 
rious chronic  diseases.  An  ounce  may  be  boiled 
with  two  pints  of  water  to  a  pint,  and  four 
fluidounces  (118  Cc.)  given  for  a  dose.  It  is 
also  used  in  vinous  infusion.  The  leaves  are 
not  without  activity,  and  the  young  leaf-buds 
are  said  to  be  a  violent  and  even  unsafe  purga- 
tive. The  juice  of  the  root  has  been  highly 
recommended  in  dropsy  as  a  hydragogue  ca- 
thartic, sometimes  acting  as  an  emetic,  in  the 
dose  of  a  tablespoonful,  repeated  pro  re  nata. 
The  fruits  of  the  California  species  S.  glauca 
and  S.  racemosa  are  said  to  be  used  as  food  by 
the  Indians.  According  to  Combemale,  con- 
firmed by  Lemoine,  the  aqueous  solution  of  the 
European  elder,  S.  nigra,  is  a  very  active  di- 
uretic, also  causing  in  the  lower  animals,  when 
given  in  sufficient  amount,  a  pronounced  fall 
of  temperature,  pulse,  and  respiration.  It  was 
found  very  useful  in  cardiac  and  renal  drop- 
sies. The  drug  itself  sometimes  caused  vomit- 
ing and  purging,  but  this  effect  never  followed 
the  use  of  the  decoction. 

Dose,  from  one  to  two  drachms  (3.9  to  7.7 
Gm.) ;  as  a  laxative,  half  an  ounce  (15.5  Gm.) 
or  more. 

Off.  Prep. — Aqua  Sambuci,  Br. 
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SANGUINARIA.  U.  S. 

SANGUINARIA   [Bloodroot] 
(san-gu|-na'ri-a) 

"  The  dried  rhizome  of  Sanguinaria  cana- 
densis Linne  (Fam.  Papaveracece),  collected 
after  the  death  of  the  foliage."  U.  S. 

Red  Puccoon,  Tetterwort.  Red  Indian  Paint ;  San- 
julnalre,  Fr.;  Blutwurzel,  G. 

Sanguinaria  canadensis,  L.,  Sp.  PI.  (1753) 
505;  Willd.,  Sp.  Plant,  ii.  1140;  Bigelow,  Am. 
Med.  Bot.,  i.  75 ;  Barton,  Med  Bot.,  i.  31 ;  B.  & 
T.  20. — The  bloodroot,  or,  as  it  is  sometimes 
called,  puccoon,  is  an  herbaceous  or  perennial 
plant.  The  root  (rhizome)  is  horizontal, 
abrupt,  often  contorted,  about  as  thick  as  the 
finger,  two  or  three  inches  long,  fleshy,  of  a 
reddish-brown  color  on  the  outside,  and  brighter 
red  within.  It  is  furnished  with  numerous 
slender  roots,  and  makes  offsets  from  the  sides, 
which  succeed  the  old  plant.  From  the  end  of 
the  rhizome  arise  the  scape  and  leal-stalks, 
surrounded  by  the  large  sheaths  of  the  bud. 
These  spring  up  together,  the  folded  leaf  en- 
veloping the  flower-bud,  and  rolling  back  as 
the  latter  expands.  The  leaf,  which  stands 
upon  a  long  channelled  petiole,  is  reniform, 
somewhat  heart-shaped,  deeply  Lobed,  smooth, 
yellowish  green  on  the  upper  surface,  paler  or 
glaucous  on  the  under,  and  ■trooglj  marked  by 
orange-colored  veins.  The  scape  is  i 
round,  and  smooth,  rising  from  a  few  inches 
to  a  foot,  and  terminating  in  a  single  ii 
The  calyx  is  two-leaved  and  deciduous.  The 
petals,  varying  from  seven  to  fourteen,  but 
usually  about  eight  in  number,  are  spreading, 
ovate,  obtuse,  concave,  mostly  white,  but  some- 
times slightly  tinged  with  rose  or  purple.  The 
stamens  are  numerous,  with  yellow  filaments 
shorter  than  the  corolla,  and  orange  oblong 
anthers.  The  ovary  is  oblong  and  compressed, 
with  a  sessile,  persistent  stigma.  The  capsule 
is  oblong,  acute  at  both  ends,  one-celled,  two- 
valved,  and  contains  numerous  oval,  reddish- 
brown  seeds.  The  whole  plant  is  pervaded  by 
an  orange-colored  sap,  which  flows  from  every 
part  when  broken,  but  is  of  the  deepest  color 
in  the  rhizome.  The  bloodroot  is  one  of  the 
earliest  and  most  beautiful  spring  flowers  of 
the  Northern  United  States,  growing  abun- 
dantly in  loose,  rich  soils  and  shady  situations. 
After  the  fall  of  the  flower  the  leaves  continue 
to  grow,  and  by  the  middle  of  summer  have 
become  so  large  as  to  give  the  plant  an  entirely 
different  aspect.  Except  the  seeds,  all  parts 
of  the  plant  are  active. 

The  dried  rhizome  is  in  pieces  from  one  to 
three  inches  long,  from  a  quarter  to  half  an 
inch  or  more  in  thickness,  flattened,  faintly  an- 
nulated,  much  wrinkled  and  twisted,  often  fur- 
nished with  abrupt  offsets  and  many  short 
fibres,  of  a  reddish-brown  color  externally,  with 
a  spongy  uneven  fracture,  the  surface  of  which 
is  at  first  bright  orange,  or  whitish,  with  nu- 


merous small  red  resin-cells,  but  becomes  of  a 
dull  brown  by  long  exposure.  It  is  officially 
described  as  "  of  horizontal  growth,  cylindrical, 
often  somewhat  branched,  2  to  7  Cm.  long,  5  to 
15  Mm.  in  diameter;  externally  reddish-brown, 
slightly  annulate;  fracture  short  and  somewhat 
waxy,  brownish-red,  or  yellowish-white  with 
numerous  reddish  resin  cells;  odor  slight,  the 
powder  sternutatory;  taste  persistently  acrid 
and  bitter."  U.  S.  For  an  interesting  micro- 
scopical description  of  the  rhizome  by  E.  S. 
Bastin,  see  Pharm.,  1885,  p.  201.  The  color  of 
the  powder  is  a  brownish  orange-red.  San- 
guinaria has  a  faint  narcotic  odor,  and  a  bit- 
terish very  acrid  taste,  the  pungency  of  which 
remains  long  in  the  mouth  and  fauces.  It 
yields  its  virtues  to  water  and  alcohol.  Dana 
of  New  York,  obtained  from  it  an  alkaloid,  de- 
nominated by  him  sanguinarine,  by  infusing 
the  finely  powdered  root  in  hot  water  or  diluted 
hydrochloric  or  acetic  acid,  precipitating  with 
ammonia  water,  collecting  the  precipitated  mat- 
ter, boiling  it  in  water  with  pure  animal  char- 
coal, filtering  off  the  water,  treating  the  residue 
left  upon  the  filter  with  alcohol,  and  finally 
evaporating  the  alcoholic  solution.  (Ann.  Lye. 
of  Nat.  Hi§t,  New  lark,  ii.  250.)  It  may  also 
be  conveniently  procured  by  a  process  similar 
to  that  employed  by  l'rohst  for  obtaining 
chelerythrine  from  celandine.  This  consists  in 
forming  a  strong  ethereal  tincture  of  the  root, 
passing  through  this  hydrochloric  acid  fjas, 
drying  the  precipitated  hydrochloride,  which  is 

insoluble  in  ether,  dissolving  it  in  hot  water, 
filtering,  precipitating  by  ammonia,  drying  the 

pitate,  dissolving  it  in  ether,  decolorizing 

by  animal  charcoal,  precipitating  by  means  of 
hydrochloric  acid  gas,  and  decomposing  the  hy- 
drochloride as  before,     (('hem.  Gaz.,  i.  L45.) 

O.  Konig  (A.  J.  P.,  189L  p.  457)  has  rein- 
vestigated the  constituents  of  /v  canaden$i&  and 
gave  us  a  clear  understanding  of  them.  He 
found  ehelerythriue,  which  is  present  in  greatest 
quantity,  sanguinarine,  /3-  and  f-homochelido- 
nine,  and  protopine.  Chelerythrine  crystallizes 
with  a  molecule  of  alcohol  which  is  not  sepa- 
rated at  150°  C.  Its  formula  is  C21II17NO4, 
and  it  is  identical  with  the  alkaloid  extracted 
from  Chelidonium  majus.  The  salts  are  lemon- 
yellow.  Sanguinarine  has  the  formula  CaoIIis 
NO4  (Schmidt,  C19H15NO4),  and  is  very  simi- 
lar to  chelerythrine  in  its  properties.  It  crys- 
tallizes with  one-half  molecule  of  H2O,  and 
melts  at  211°  C.  Its  salts  are  red.  The  base 
named  7-homochelidonine  is  probably  identical 
with  that  separated  by  Selle  from  Chelidonium 
majus,  and  its  formula  is  C22II21NO4.  The 
fourth  alkaloid,  protopine,  has  been  prepared 
from  Chelidonium  majus,  from  Sanguinaria 
canadensis,  and  from  opium,  all  three  of  the 
specimens  being  identical.  Its  formula  is  C20 
HitNOs,  and  it  melts  at  204°  C.  The  virtues 
of  the  root  are  said  to  be  rapidly  deteriorated 
by  time.  Thos.  M.  Newbold  extracted  from 
sanguinaria  a  non-volatile  liquid  acid  (sanguin- 
arinic  acid)    (A.  J.  P.,  1866,   p.  496),  which 
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L.  C.  Hopp  has  shown  to  be  a  solution  of  im- 
pure citric  and  malic  acids.  Schlotterbeck  (Ph. 
Rev.,  1900,  358)  examined  sanguinarine  nitrate 
of  commerce  and  found  it  to  consist  mainly  of 
chelerythrine,  with  some  sanguinarine  and 
traces  of  protopine  and  homochelidonine ;  he 
believes  that  chelerythrine  should  be  called  san- 
guinarine. For  methods  of  assay  of  sangui- 
naria see  A.  J.  P.,  1896,  305;  M.  B.,  1900,  451; 
Proc.  A.  Ph.  A.,  1903,  284. 

Uses. — Sanguinaria  is  an  acrid  emetic,  with 
stimulant  narcotic  powers.  In  small  doses  it 
excites  the  stomach  and  accelerates  the  circula- 
tion; more  largely  given,  it  produces  nausea 
and  consequent  depression  of  the  pulse,  and  in 
the  full  dose  it  occasions  active  vomiting.  It 
is  also  expectorant,  and  is  said  to  be  emmena- 
gogue.  The  effects  of  an  overdose  are  violent 
emesis,  a  burning  sensation  in  the  stomach,  tor- 
menting thirst,  faintness,  vertigo,  dimness  of 
vision,  and  alarming  prostration.  (For  fatal 
cases,  see  Am.  J.  M.  S.,  N.  S.,  ii.  506.)  Snuffed 
up  the  nostrils,  bloodroot  excites  much  irrita- 
tion, attended  with  sneezing.  Upon  fungous 
surfaces  it  acts  as  an  escharotic.  It  has  been 
used  in  various  diseases,  but  is  at  present  never 
employed,  except  as  a  stimulant  expectorant 
in  chronic  bronchitis  or  in  the  advanced  stages 
of  the  acute  disorder.  Twenty  grains  (1.3 
Gm.)  of  it  are  said  to  usually  act  as  a  violent 
emetic. 

Wm.  Tully  found  the  alkaloid  sanguinarine 
(chelerythrine)  to  produce  vertigo,  dilatation 
of  the  pupil,  a  haggard  expression  of  the  face, 
nausea,  coldness  of  the  extremities,  cold  sweats, 
and  diminished  frequency  with  irregularity  of 
the  pulse.  R.  P.  Thomas  of  Philadelphia,  who 
experimented  with  it  on  himself  and  others, 
gave  the  following  statement  of  its  powers.  In 
doses  varying  from  one-twelfth  to  one-eighth 
of  a  grain  (0.005  to  0.008  Gm.)  it  acted  as  an 
expectorant,  without  disturbing  the  stomach. 
One-sixth  or  one-fourth  of  a  grain  (0.01  to  0.016 
Gm.),  given  every  two  or  three  hours,  gen- 
erally produced  nausea,  and  sometimes  vomiting. 
Half  a  grain  (0.032  Gm.)  in  solution,  given  at 
intervals  of  ten  minutes,  almost  invariably 
vomited  after  the  second  or  third  dose.  Under 
the  influence  of  one-eighth  or  one-sixth  of  a 
grain  (0.008  or  0.01  Gm.),  given  every  three 
hours,  for  two  days  or  more,  the  pulse  was 
generally  reduced  from  five  to  fifteen  beats  in 
the  minute.  He  found  no  alterative  effect,  and 
none  of  any  kind  directly  upon  the  liver. 
(Proc.  Am.  Med.  Ass.,  1863,  p.  219.)  Robert 
Meade  Smith  found  that  the  alkaloid  in  large 
doses  produced  in  mammals  vomiting,  purging, 
collapse,  convulsions,  and  death  from  asphyxia, 
the  convulsions  being  spinal,  but  associated 
with  loss  of  reflex  activity  and  depression  of 
the  spinal  motor  centres.  The  same  authority 
states  that  moderate  doses  cause  a  rise  of  ar- 
terial pressure  by  stimulation  of  the  vasomotor 
centre,  while  toxic  doses  depress  the  pressure, 
partly  by  a  direct  action  upon  the  heart,  partly 
by   paralyzing   the   vasomotor   centres.     Hans 


Meyer  (A.  E.  P.  P.,  xxix.)  found  in  the  frog 
that  sanguinarine  first  stimulates  and  then 
paralyzes  spinal-motor  ganglia;  on  the  blood 
pressure  it  acted  much  as  described  by  Smith.1 
Sanguinaria  is  rarely  given  in  substance. 

Dose,  U.  S.  P.,  two  grains  (0.13  Gm.). 

Off.  Prep. — Fluidextractum  Sanguinariae,  U. 
8.;  Tinctura  Sanguinariae,  U.  8. 

SANTALUM  RUBRUM.  U.  S.  (Br.) 

RED  SAUNDERS 

(san'ta^-lum  ru'bium) 

"  The  heart-wood  of  Pterocarpus  santalinus 
Linne  filius  (Fam.  Leguminosce) ."  U.  S.  "The 
heart-wood  of  Pterocarpus  santalinus,  Linn, 
f."  Br. 

Pterocarpl  Lignum,  Br.;  Red  Sanders  Wood; 
Lignum  Santalinum  Rubrum,  Rasura  Santalum 
Ligni ;  Red  Sandal  Wood ;  Red  Santal  Wood ;  Ruby 
Wood ;  Santal  rouge,  Ft:  Cod.  •  Santelholz,  Rothes 
Santelholz,    Q.;   Sandalo   rajo    (Leno   de),   Sp. 

Pterocarpus  santalinus,  L.,  Sp.  PI.  (1871) 
318;  Willd.,  Sp.  Plant,  iii.  906;  Woodv.,  Med. 
Bot.  430,  t.  156;  B.  &  T.  82.— This  is  a  large 
tree,  with  alternate  branches,  and  petiolate  ter- 
nate  leaves,  each  leaflet  being  ovate,  blunt, 
somewhat  notched  at  the  apex,  entire,  veined, 
smooth  on  the  upper  surface,  and  hoary  be- 
neath. The  flowers  are  yellow  in  axillary 
spikes,  and  have  a  papilionaceous  corolla,  of 
which  the  vexillum  is  obcordate,  erect,  some- 
what reflexed  at  the  sides,  toothed  and  waved, 
the  alee  spreading  with  their  edges  apparently 
toothed,  and  the  carina  oblong,  short,  and  some- 
what inflated.  The  tree  is  a  native  of  India, 
attaining  the  highest  perfection  in  moun- 
tainous districts,  and  inhabiting  especially  the 
mountains  of  Coromandel  and  Ceylon.  It  is 
said  that  it  is  everywhere  rare,  and  that  planta- 
tions of  it  are  being  formed.  Its  wood  is  the 
official  red  sounders,  though  there  is  reason  to 
believe  that  the  products  of  other  trees  are  also 
sold  by  the  same  name. 

The  wood  comes  in  heavy,  irregular,  roundish 
or  angular  billets  of  various  size  and  thickness, 

1  Acetum  Sanguinariw,  U.  S.  1880.  Vinegar  of 
Sanguinaria.  (Vinaigre  de  Sanguinaire,  Fr.  ;  Blut- 
wurzel-Essig,  G.) — "  Sanguinaria.  in  No.  30  powder, 
ten  parts  [or  one  and  three-fourths  ounces  av.]  ; 
Diluted  Acetic  Acid,  a  sufficient  quantity,  to  make 
one  hundred  parts  [or  one  pint].  Moisten  the  pow- 
der with  five  parts  [or  one  fluidounce]  of  Diluted 
Acetic  Acid,  pack  it  firmly  In  a  conical  glass  per- 
colator, and  gradually  pour  Diluted  Acetic  Acid 
upon  it  until  one  hundred  parts  [or  one  pint]  of 
filtered  liquid  are  obtained."  U.  8.  1880.  Vinegar 
of  Sanguinaria  may  also  be  prepared  by  macerating 
the  powder  in  one  pint  of  Diluted  Acetic  Acid  for 
seven  days,  expressing  the  liquid,  and  filtering 
through  paper.  It  is  efficient,  and  of  a  deep-red 
color.  On  standing,  a  deposit  is  always  noticed 
upon  the  Bides  of  the  vessel  containing  it,  and  the 
color  pales. 

A  syrup  may  be  formed  from  this  vinegar  by  the 
addition  of  sugar,  as  in  the  syrup  of  squill.  The 
dose  of  the  vinegar  of  bloodroot  as  an  emetic  Is 
three  or  four  fluidrachms  (11.25  or  15  Cc.)  ;  as  an 
alterative  and  expectorant,  from  fifteen  to  thirty 
minims  (0.9  to  1.8  Cc.).  It  has  been  used  as  a  local 
remedy  in  ringicorm  and  other  cutaneous  diseases, 
and  has  been  found  by  R.  G.  Jennings  efficient  as  a 
gargle  In  the  sore  throat  of  scarlet  fever. 
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externally  brown  from  exposure,  internally  of 
a  deep  blood-red  color,  on  transverse  section 
variegated  with  zones  of  a  lighter  red.  The 
structure  is  heavy,  compact,  and  fibrous.  In 
the  pharmacies  red  saunders  is  usually  kept  in 
the  shape  of  small  chips,  or  raspings,  or  coarse 
powder,  of  a  deep  reddish-brown  color,  slightly 
astringent  in  taste,  and  when  rubbed  of  a  faint 
peculiar  odor.  It  has  little  odor  or  taste.  Red 
saunders  is  officially  described  as  follows: 
"  Usually  in  chips,  or  a  coarse,  brownish-red 
powder;  in  transverse  section  slightly  radiate, 
with  numerous  concentric  rings,  the  medullary 
rays  being  1  cell  in  width ;  nearly  inodorous 
and  almost  tasteless.  Red  Saunders  imparts  a 
red  color  to  alcohol,  but  not  to  water."  U.  S. 
It  imparts  a  red  color  to  alcohol,  ether,  and 
alkaline  solutions,  but  not  to  water,  and  a  test 
is  thus  afforded  by  which  it  may  be  distin- 
guished from  some  other  coloring  woods.  The 
alcoholic  tincture  produces  a  deep  violet  pre- 
cipitate with  ferrous  sulphate,  a  scarlet  with 
mercuric  chloride,  and  a  violet  with  the  soluble 
salts  of  lead.  The  coloring  principle,  which 
was  separated  by  Pelletier  and  called  by  him 
santalin,  is  of  a  resinous  charaeter,  scarcely 
soluble  in  cold  water,  more  so  in  boiling  water, 
very  soluble  in  alcohol,  ether,  acetic  acid,  and 
alkaline  solutions,  hut  slightly  in  the  fixed  and 
volatile  oils,  with  the  exception  of  those  of 
lavender  and  rosemary,  which  readily  dissolve 
it.  It  is  precipitated  when  acids  are  added  to 
the  infusion  of  the  wood,  prepared  with  an 
alkaline  solution.  Wevermann  and  Haeffelv 
have  found  it  to  possess  acid  properties,  and 
give  it  the  formula  CuHmOs,  [Ann.  Ck.  Ph., 
74,  p.  220.)  Weidel  (Wzen.  Akad.  Ber.,  lx. 
p.  388),  by  extracting  the  red  saunders  with 
potassium  hydroxide,  precipitating  with  hy- 
drochloric acid,  and  again  extracting  from 
the  purified  precipitate  with  ether,  obtained  a 
colorless  crystalline  principle,  which  he  calls 
tantal,  CsHeOs  +  |HaO. 

Cazeneuve  and  Hugonneng  (C.  R.  A.  S., 
104,  1722,  172;"))  have  described  two  crystalline 
principles  which  they  have  extracted  from  red 
saunders,  pterocarjiin,  CssoIIieOe,  and  homo- 
pterocarpin,  C24H24O6,  of  which  the  former 
fuses  at  152°  C.  and  the  latter  at  from  82°  to 
86°  C.  The  wood  has  no  medicinal  virtues,  and 
is  employed  solely  for  the  purpose  of  impart- 
ing color. 

Off.  Prep. — Tinetura.  Lavandula  Compogita, 
17.  8.,  Br. 

SANTONICA.  U.  S. 

SANTONICA  [Levant  Wormteed] 

(san-ton'j-ca) 

"  The  dried  unexpanded  flower-heads  of 
Artemisia  pauci flora  (Ledebour)  Weber  (Fam. 
Composite)."    U.  S. 

Turkestan,  Aleppo.  Alexandria  or  European  Worm- 
seed  ;  Santonlcl  Semen,  Semen  Clnae,  Flores  Arte- 
mislse  ;  Semen  Sanctum  :  Semen-contra.  Semenclne  ou 
Barbotine,  Fr.  Cod. ;  Flores  Cinse,  P.  O. ;  Wurmsamen, 
Zitwersamen,  Q. ;  Santonlco,  It.,  8p. 


Artemisia  maritima,  L.,  Sp.  PI.  (1753)  846,1 
is  a  small,  semi-shrubby  perennial,  from  whose 
oblique,  knotted  rootstalks  arise  numerous 
leafy  shoots  and  flowering  stems.  The  glabrous 
and  woody  stems  bear  on  their  many  branches 
numerous  small  (one  inch  long)  bi-  to  multi-pin- 
natifid  leaves,  while  the  leaves  of  the  flowering 
stems  are  very  mmute,  the  upper  ones  simple. 
The  flower  heads  are  small,  numerous,  one-tenth 
of  an  inch  long,  with  from  twelve  to  eighteen 
involucral  scales,  and  from  three  to  five  flowers. 
The  plant  varies  very  greatly,  and  several 
species  have  been  made  out  of  its  varieties. 
The  fonn  whose  floral  buds  are  said  to  resemble 
most  closely  the  commercial  drug  has  been 
named  A.  cina  by  Berg  and  Schmidt  (t.  29,  c), 
and  A.  pauciflora  by  Weber  (Stechm.  de 
Artem.,  1775,  20).  Following  Bentley  and 
Trimen,  157,  the  revisers  of  the  U.  S.  1  Miami. 
1890  recognized  the  specific  distinctness  of  the 
variety  pauciflura  and  adopted  the  name  given 
by  Weber  J  but  the  propriety  of  this  seems 
doubtful,  since  the  researches  of  fhe  Russian 
botanists  Besser  and  Ledebour  indicate  that  the 
forme  are  not  specifically  distinct,  but  are 
merely  varieties  of  one  plant,  which  has  an  ex- 
tremely wide  distribution  in  the  northern  hemi- 
sphere; from  the  old  marshes  of  the  British 
Islands   it    has   spread   al<JiiLi    the   Coasts   of   the 

Baltic  and  the  Mediterranean  and  eastward  over 

the  salme  soils  in  Hungary,  through  Southern 

Ruesia  and  Central  Siberia,  to  Chinese  Mon- 
golia. Nor  do  Engler  and  Prant]  recognize  the 
species  .1.  pattct/tora,  Weber.  They  consider  with 
Willkomm  that  the  origin  of  wormseed  is  A. 
Cina,  Berg.  (See  also  P.  ./.,  1872,  702.) 

The  British  Pharmacopoeia  under  the  head 
of  8antoninmm  refers  the  source  to  A. 
mariiinm  inr.  8teehmanniana,  Besser.  In 
European  commerce  there  are  two  kinds  of 
trormseed,  one  called  Aleppo,  Alexandria,  or 
Levant  wormaa&d,  the  other  Barbary  wormseed. 
The  Barbary  wormseed  is  thought  by  some  to 
be  derived  from  Artemisia  judaica,  by  others 
from  A.  iSieberi2  of  Besser  (.!.  glomerata  of 
Sieber),  and  from  A.  ramosa,  C.  Smith,  all  of 
which  grow  in  Palestine  and  Arabia.  It  con- 
sists of  broken  peduncles,  having  the  calyx 
sometimes  attached  to  their  extremity.  The 
calyx  is  also  sometimes  separate,  consisting  of 
very  small  linear  obtuse  leaflets.  The  flowers 
are  wanting,  or  are  in  the  shape  of  minute 
globular  buds.  All  these  parts  are  covered 
with  a  whitish  down,  which  serves  to  distin- 
guish this  variety  from  the  wormseed  of  the 
Levant.  It  is,  moreover,  lighter  and  more 
colored  than  the  latter.  Its  odor  and  taste 
are  the  same.  The  Levant  wormseed  is  the 
santonica  of  the  U.   S.   Pharmacopoeia.     It  is 


1  Heckel  and  Sehlagdenhauffen  (C.  R.  A.  /?.,  804) 
find  that  Artemisia  pallica  contains  santonin,  essen- 
tial   oil.    and    probably   an   alkaloid. 

'A.  Sieberi  is  In  all  probability,  however,  but  a 
variety  of  the  very  variable  A.  herba-alba.  which  Is 
used  by  the  Arabs  under  the  name  of  "  chili  "  jis  a 
vermifuge,  and  in  which  Battandler  found  two  resins 
and  a  large  quantity  of  essential  oil,  but  no  santonin. 
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officially  described  as  "  heads  2  to  4  Mm.  long, 
oblong-ovoid,  slightly  flattened,  obtuse,  consist- 
ing of  an  involucre  of  about  12  to  18  closely 
imbricated,  glandular  scales  with  broad  mid- 
ribs, enclosing  4  to  5  rudimentary  florets.  San- 
tonica has  the  appearance  of  a  granular, 
yellowish-green  or  greenish-brown,  somewhat 
glossy  powder;  odor  strong,  peculiar,  somewhat 
camphoraceous ;  taste  aromatic  and  bitter." 
U.  S.  Astolfi  (Ph.  Ztg.,  1893,  333)  gives  the 
following  test  for  recognizing  adulteration  of 
santonica.  1  Gm.  of  the  suspected  drug  is 
finely  pulverized  and  then  agitated  with  10  Cc. 
of  absolute  alcohol;  the  whole  is  heated  to  boil- 
ing, filtered,  a  piece  of  potassium  hydroxide  is 
added  to  the  filtrate,  which  is  then  heated.  If 
the  drug  is  pure,  the  liquid  will  acquire  a 
pronounced  red  color;  if  falsified,  the  color 
will  be  yellow;  and  if  no  santonica  be  present, 
the  liquid  will  be  colored  but  faintly,  if  at 
all.1 

Most  of  the  wormseed  of  commerce  comes 
from  the  steppes  of  the  northern  portion  of 
Turkestan  to  the  great  Nizhni-Novgorod  fair, 
whence  it  finds  its  way  to  Moscow  and  Western 
Europe.  The  export  from  this  region  is  said 
to  have  reached  1600  tons  annually,  but  has 
largely  declined,  because  the  conquest  of 
Turkestan  by  Russia  led  to  the  erection  in  Oren- 
burg and  Tschimkent  of  factories  for  the  manu- 
facture of  santonin,  which  is  now  sent  from 
there  into  commerce.  The  yearly  consumption  of 
santonin  throughout  the  world  is  estimated  at 
about  twenty-five  tons,  and  of  this  at  least 
twelve  tons  are  produced  in  the  factories  just 
spoken  of.  The  santonin  in  the  plants  is  said 
to  reach  its  maximum  proportion  in  July  and 
August,  and  to  disappear  immediately  after  the 
flowering. 

Wormseed  contains  a  volatile  oil,  but  it  owes 
its  efficiency  to  santonin.  (See  Santoninum.) 
According  to  Merck,  the  mother  liquors  in 
the  manufacture  of  santonin  from  the  seeds 
of  Artemisia  maritima  yield  a  crystalline 
principle,  CibHisO*,  which  has  been  named 
artemisin.  It  is  freed  from  santonin  by  recrystal- 
lization  from  chloroform.  It  melts  at  200°  C, 
gradually  turns  yellow  in  the  air,  and  is  more 
readily  soluble  in  water  and  in  dilute  alcohol 
than  is  santonin.  It  gives  a  fugitive  carmine 
red  color  when  heated  with  aqueous  or  alco- 
holic  sodium   hydroxide,   and   is   apparently   a 

1  For  a  method  of  valuing  santonica,  by  Dragen- 
dorff,  see  Proc.  A.  Ph.  A.,  xxvi.  229. 

Ehling'8  Process  for  valuing  Santonica. — Five 
parts  of  santonica  and  one  part  of  milk  of  lime 
were  boiled  for  two  hours  In  a  considerable  quantity 
of  dilute  alcohol  and  the  liquid  poured  off  after 
cooling ;  this  treatment  was  repeated  at  least  twice 
more,  and  the  alcohol  was  then  distilled  off  from  the 
united  extracts.  The  residual  liquid  was  then  satu- 
rated in  the  cold  with  carbonic  acid,  filtered  off  from 
the  precipitate  after  standing  some  hours,  and  the 
filtrate  evaporated  to  dryness.  The  residue  was  trit- 
urated with  animal  charcoal  and  alcohol  of  specific 
gravity  0.935,  and  the  paste  rinsed  into  a  retort, 
where  it  was  digested  with  a  measured  quantity  of 
alcohol.  After  boiling,  the  contents  of  the  retort 
were  thrown  on  a  filter,  washed  with  hot  alcohol, 
and  the  alcohol  driven  off  from  the  filtrate,  from 
which,  after  some  hours,  crystals  of  santonin  sepa- 
rated.    (P.  J.,  1886,  p.  449.) 


hydroxy-santonin.  (P.  J.,  1896,  484.)  Dose,  of 
artemisin,  l-640th  of  a  grain  (0.0001  Gm.). 
The  oil  of  santonica,  according  to  Wallach 
{Ann.  Ch.  Ph.,  225,  314,  and  227,  277),  is 
mostly  made  up  of  cineol,  CioHisO,  which  is 
isomeric  with  borneol,  and  seems  to  be  identical 
with  the  cajuputol  of  cajuput  oil,  together  with 
some  dipentene.  Wormseed  is  rarely  used  in 
this  country  in  substance.  It  is  stated  that 
artemisin  is  a  powerful  stimulant  to  the  mucous 
membrane  and  muscles  of  the  alimentary  canal 
and  that  its  addition  to  the  simple  bitters 
greatly  increases  their  activity. 

Dose,  of  santonica,  ten  to  thirty  grains  {0.65 
to  2.0  Gm.). 

SANTONINUM.  U.  S.,  Br. 

SANTONIN 

( san-to-ni'num ) 
Ci6Hi803  =  244.29 

"  The  inner  anhydride  or  lactone  of  santonic 
acid,  obtained  from  Santonica.  It  should  be 
kept  in  dark  amber-colored  vials  and  in  a  dark 
place."  U.  S.  "A  crystalline  principle,  Cis 
H18O3,  prepared  from  santonica,  the  dried  un- 
expanded  flower-heads  or  capitula  of  Artemisia 
maritima,  var.  Stechmanniana,  Besser."   Br. 

Santonine,  Anhydride  Santonique,  Fr.  Cod.;  San- 
toninum, P.   O.;  Santonin,   G.;  Santonina,  It.,  Sp. 

The  present  U.  S.  P.  and  the  Br.  Ph.  1898 
very  properly  omit  processes  for  the  prepara- 
tion of  santonin.  (See  U.  S.  D.,  17th  ed., 
1191.) 

By  the  U.  S.  process  of  1870,  which  was 
taken  from  Wittstein's  Pharmaceutical  Chem- 
istry, the  santonica  is  first  exhausted  by 
digestion  with  diluted  alcohol,  in  connection 
with  slaked  lime, — the  latter  substance  being 
employed  to  combine  with  the  santonin  and 
remove  coloring  matter  which  may  subsequently 
embarrass  the  proceedings.  The  tincture  thus 
obtained,  having  been  reduced  by  the  distilla- 
tion of  the  alcohol  to  little  more  than  an  aque- 
ous solution,  is  filtered  and  treated  with  acetic 
acid  in  slight  excess,  by  which  the  santonin  is 
separated  from  the  lime  which  holds  it  in  solu- 
tion, and,  being  itself  insoluble,  is  gradually 
deposited  in  a  crystalline  state.  The  remainder 
of  the  process  is  intended  simply  to  obtain  the 
crystals  free  from  coloring  matter,  and  other- 
wise pure. 

The  British  (1885)  process,  which  is  that  of 
Mialhe  somewhat  modified  (P.  /.,  1864,  635), 
spares  the  expenditure  of  alcohol  in  the  ex- 
haustion of  the  santonica,  by  boiling  it  origi- 
nally with  water  in  connection  with  lime,  and 
differs  also  from  the  preceding  in  precipitating 
the  santonin  by  hydrochloric  instead  of  acetic 
acid.  The  purification  is  effected  in  the  same 
manner,  except  that  solution  of  ammonia  is 
employed  in  the  washing,  probably  to  remove 
the  last  trace  of  acid.  Wormseed  of  Aleppo 
yields  from  1.2  to  1.4  per  cent,  of  santonin. 
(J.  P.  C,  Mars,  1864,  p.  241.)     It  has  been 
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intimated  to  us  that  the  large  manufacturers  of 
santonin,  abroad,  first  distil  off  from  the  san- 
toniea  its  volatile  oil,  which  has  some  commer- 
cial value  in  Europe,  and  that  the  process  for 
preparing  santonin  is  probably  facilitated 
thereby,  the  affinity  of  the  oil  for  the  santonin 
making  the  latter  more  difficult  of  purification. 

Santonin  has  been  lowered  in  price  since  the 
erection  of  a  factory  in  Tschimkent,  Tur- 
kestan, where  the  Levant  wormseed  can  be  fur- 
nished cheaply;  the  process  need  lliere  is  to 
treat  the  wormseed  with  milk  of  lime ;  the  cal- 
cium santonate  formed  is  next  treated  with 
sodium  hydroxide  and  carbon  dioxide;  the  so- 
dium santonate  is  then  decomposed  by  sul- 
phuric acid.  The  acid  liquid,  on  refrigeration, 
lets,  fall  the  santonin  in  crystals. 

Properties. —  Santonin  is  in  "colorless,  shin- 
ing, flattened  rhombic  prisms;  odorless,  and 
nearly  tasteless  when  first  put  into  the  mouth, 
but  afterwards  developing  a  bitter  taste; 
permanent  in  the  air,  but  turning  yellow  on 
exposure  to  Light,  it  sublimes  without  decom- 
position, and  is  soluble  in  alkalies  and  in  most 
volatile  and  fatty  oils.  Santonin  which  lias  be- 
come yellow  may  he  converted  into  white  crys- 
tals by  recrysfallization  from  alcohol.  Soluble 
in  5300  parte  of  water,  34  parts  of  alcohol,  78 
parts  of  ether,  and  in  '_!..">  parte  of  chloroform 
at  25°  C.  (77°  P.);  soluble  in  800  parts  of 
water  at  80°  C.  (176°  P.),  and  in  5  parts  of 
alcohol  at  00°  C.  (1  10  P.)-  •<  melts  at  17(i..{° 
C.  (338.5°  P.).  When  ignited,  it  is  consumed, 
leaving  no  residue.  Its  solutions  ;ire  laavo- 
gyrate   and   neutral   to   litmus    paper.    If  0.5 

< Jin.  of  Santonin  be  heated  with  .">  ( V.  ol  ftlco- 
holic  potassium  hydroxide  T.S..  a  red  color  will 
be  developed.  Upon  shaking  0.(11  Cm.  of  San- 
tonin with  a  cold  mixture  of  1  Cc  each  of  sul- 
phuric acid  and  water,  heating  to  10n  « 
(212°  P.),  and  adding  a  minute  trace  of  \erv 
dilute  solution  of  ferric  chloride,  a  violet  color 
will  result.  Sulphuric  acid  added  to  Santonin 
should  not  produce  more  than  a  faintly  yellow 
color  (absence  of  sugar  and  other  readily  car- 
bonizable  organic  impurities).  If  2  Cm.  of 
Santonin  be  boiled  with  80  Cc.  of  water  ami 
5  Cc.  of  diluted  sulphuric  acid,  and  the  liquid. 
after  frequent  shaking,  be  allowed  to  become 
cold  and  then  filtered,  mercuric  potassium 
iodide  T.S.,  or  iodine  T.S.,  should  produce  no 
cloudiness  in  10  Cc.  of  the  filtrate,  mixed  with 
10  Cc.  of  distilled  wafer,  even  after  standing 
for  three  hours  (absence  of  alkaloids).'''  I'.  8. 
"Colorless  flat  rhombic  prisms,  feebly  bitter, 
fusible  and  volatile  when  gently  heated. 
Scarcely  soluble  in  cold  and  sparingly  in  boil- 
ing water;  soluble  in  4  parts  of  chloroform,  in 
40  parts  of  cold  and  in  3  parts  of  boiling 
alcohol  (90  per  cent.).  Sunlight  renders  it 
yellow.  Added  to  warm  alcoholic  solution  of 
potassium  hydroxide,  it  yields  a  violet-red 
color.  It  is  not  dissolved  by  diluted  mineral 
acids.  Heated  to  redness,  with  free  access  of 
air,  it  burns  without  leaving  any  residue  (ab- 
sence of  mineral  impurity)."  Br.     For  a  test 


for  santonin,  see  Ph.  Era,  1898,  210.  The  air 
has  no  effect  upon  it,  but  it  becomes  yellow 
on  exposure  to  sunlight.  According  to  Ses- 
tini,  the  santonin  is  changed,  through  the 
influence  of  light,  into  formic  acid,  and  an 
uncrystallizable  substance,  much  more  soluble  in 
alcohol  and  ether  than  santonin  itself,  which  he 
calls  photosantonic  acid,  C15H22O6,  and  a  red 
resinous  substance.  If  the  santonin  be  in  alco- 
holic solution,  after  several  months  of  ex- 
posure to  sunlight  it  is  changed  into  the  ethyl 
ether  of  photosantonic  acid.  In  its  relations  to 
polarized  light  it  is  very  strongly  laavogyrate, 
and  retains  this  property  with  acids,  though 
losing  it  entirely  when  combined  with  salifiable 
bases.     ( Buignet,  J.  P.  C,  Janv.  1802,  p.  26.) 

When  warmed  with  alkalies,  santonin  is 
changed  into  monobasic  $antonmie  acid,  Cis 
H20O4,  while  concentrated  baryta  wafer  changes 
it  on  prolonged  boiling  into  the  isomeric  san- 
tonic  acid.  Schmidt  (J.  P.  C.,  4e  ser.,  iii.  394) 
disproved    the    previously   accepted    statement 

that  santonin  was  a  glucoside;  hut  Hesse  (Her. 
d.  (In in.  Oe§.,  vi.  L280)  found  santonin  to  be 
the  anhydride  of  §antoninic  acid,  and  prepared 

this  acid  by  adding  an  excess  of  diluted  hydro- 
chloric acid  to  ;in  aqueous  solution  of  the  so- 
dium salt,  and  adding  ether,  from  which  the 
acid  may  he  recovered  hv  evaporation.  When 
santonic*  acid  is  heated  to  120  C.  (248°  F.)i 
it  is  resolved  into  santonin  and  water.  If  has  a 
Strongly  acid  reaction,  and  decomposes  sodium 
and    calcium    carbonate.1      For   a    history    with 

iBodium  sinit'iiiiiuiii  (Soilii  Santonina*)  was  offi- 
cial In  the  I'ltui mm  iiiKitu  <i( riniiincii  of  187:2,  and 
was  recognized  In  the  I".  S.  P.  1880.  It  may  be 
prepared  bj  adding  santonin  to  a  hoi  solution  of  so- 
dium hydroxide  as  long  as  It   Is  dissolved  ;  If  the  liquid 

is  niiow'.i  in  evaporate  slowly,  the  crystals  of  sodium 
santoninate  are  obtained.  It  was  officially  dcscrlhed 
as  in  '■  colorless,  transparent,  tabular,  rhombic  crys- 
tals, slowly  colored  yellow  by  exposure  to  light, 
slight  l\  efflorescent  In  dry  air.  odorless,  having  a 
mildly  saline  and  somewhat  bitter  taste,  and  a 
slightly    alkaline    reaction.       Soluble    In    8    parts    of 

and  In  \2  parts  of  alcohol  at  16  C  (69 
i'.i,  In  0.6  part  of  boiling  water,  and  In  8.4  parts 
of  boiling  alcohol.  When  heated  to  100*  C.  (212" 
I'.i,  until  it  ceases  to  lose  weight,  the  salt  loses 
Lfl  pn  .cut.  of  its  weight  (water  of  crystalliza- 
tion I.  At  a  higher  beat  it  chars  and  finally  leaves 
an  alkaline  residue,  which  imparts  an  Intense  yellow 
color  to  a  non-luminous  flame.  The  aqueous  solu- 
tion, on  the  additloti  of  hydrochloric  acid,  deposits 
a  crystalline  precipitate  which  Is  soluble  In  chloro- 
form, and  which  yields,  with  alcoholic  solution  of 
fi.  a  scarlet -red  liquid  gradually  becoming  color- 
ess  A  li\  i-  percent,  aqueous  solution  of  the  salt 
should  not  be  precipitated  nor  be  rendered  turbid 
by  sodium  carbonate  test-solution  (absence  of  iiiku- 
tine  earth*),  nor  by  picric  or  tannic  acids  (ab- 
sence of  alkaloid*)."  U.  8.  1880.  This  salt  was  very 
properly  dropped  at  the  D.  S.  P.  1890  revision,  be- 
cause It  Is  more  easily  absorbed  than  santonin  in 
crystals,  and  therefore  much  more  dangerous  to  the 
patient  and  much  less  destructive  to  intestinal 
■worms.  It  must  be  remembered  that  serious  poi- 
soning from  santonin  has  frequently  occurred,  not- 
withstanding its  difficulty  of  absorption. 

Santonin  and  Sodium  Albuminate. — Pavesi  pre- 
pares this  as  follows :  1  part  of  santonin,  4  parts 
of  sodium  bicarbonate,  and  2  parts  of  dried  soluble 
albumin  are  warmed  with  a  sufficient  ouantity  of 
water  at  60°  to  70°  F.  until  all  are  dissolved,  and 
then  evaporated  to  dryness  at  a  very  gentle  heat. 
The  santonin  and  sodium  albuminate  forms  bril- 
liant white  scales,  soluble  In  water.  The  mineral 
acids  precipitate  santonin  and  albumin,  with  dis- 
engagement of  carbon  dioxide.  The  reasons  for 
which    I'avesl  gives  the   preference  to   this  combina- 
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a  review  of  the  chemical  constituents  and  de- 
composition products  of  santonin  see  Y.  B.  P., 
1901,  487.  Santonin  is  now  considered  to  be 
the  inner  anhydride  or  lactone  of  santonic  acid. 

Cannizzaro  and  Carnelutti  (Ber.  d.  Chem. 
Ges.,  xvi.  2685)  have  shown  that  santonic  acid 
breaks  up  on  high  heating  into  propionic  acid, 
C3H6O2,  and  dihydrodimethylnaphthol,  C10H7 
(CH3)2.0H,  and  distilled  over  zinc  dust  it 
gives  a  mixture  of  dimethylnaphthol,  CioHs 
(CH3)2.0H,  dimethylnaphthalene,  CioHe(C 
£[3)2,  and  propylene.2  Santonone,  (C15H17 
02)2,  a  decomposition  product  of  santonin,  is 
made  by  gradually  adding  zinc  dust  to  a  hot 
solution  of  santonin  in  acetic  acid,  preferably 
in  the  presence  of  a  little  platinum  tetrachlo- 
ride. It  forms  silky  white  needles,  is  very 
soluble  in  benzene,  less  so  in  hot  alcohol,  ether, 
or  diluted  acetic  acid,  and  insoluble  in  water. 

Uses. — Santonin  has  been  used  by  oculists 
as  a  stimulant  to  the  optic  nerve  in  tobacco 
amaurosis  and  other  forms  of  amaurosis;  it 
is  strongly  commended  in  amenorrhea  by 
Bergy,  but  is  chiefly  used  as  a  vermicide  against 
the  lumbricoid  worm.  In  overdose  it  produces 
a  poisoning  whose  symptoms  are  giddiness, 
mental  apathy  or  stupor,  great  paleness  and 
coldness  of  the  surface,  vomiting,  profuse 
sweating,  trembling,  mydriasis,  and  finally  loss 
of  consciousness,  with  convulsions,  often  violent 
and  accompanied  by  opisthotonos  and  empros- 
thotonos  and  failure  of  respiration.  Xanthopsia 
is  an  early  and  characteristic  symptom.  All 
objects  appear  discolored,  generally  yellow, 
but  frequently  green,  and  sometimes  blue. 
At  the  same  time  the  urine  is  tinged  of  a  yellow 
or  a  green  color,  and  so  rapidly  does  the  san- 

tion  over  the  use  of  santonin  alone  are  the  fol- 
lowing. The  after-effects  of  santonin,  among  others, 
that  of  yellowness  of  vision,  are  entirely  obviated ; 
the  preparation  is  not  decomposed  in  the  stomach, 
because  the  sodium  bicarbonate  in  the  combination 
retains  the  santonin  in  solution,  the  coagulation 
of  the  albumin  is  prevented,  gently  purgative  sodium 
salts  are  introduced  into  the  body,  and  finally,  by 
the  disengagement  of  a  small  quantity  of  carbon 
dioxide,  an  active  digestion  is  produced.  It  is  not 
at  all  probable  that  these  assertions  are  correct,  but 
more  extended  research  is  justifiable. 

2  The  physiological  and  medicinal  properties  of 
various  derivatives  of  santonin  have  been  studied 
by  F.  Coppola  and  by  Cannizzaro.  Of  the  more 
important  of  these  derivatives,  photosantonic  acid 
and  photosantonin  are  said  to  be  narcotics ;  while 
isophotosantonin  and  isophotosantonic  acid  are  not 
hypnotics,  but  convulsants.  It  Is  asserted  that  san- 
toninoxime  is  fully  as  efficacious  as  santonin  as  a 
germicide,  but  is  much  less  poisonous  to  the  higher 
animals  than  santonin,  being  absorbed  and  elim- 
inated very  slowly  as  santonin.  It  is  insoluble  in 
water,  easily  soluble  In  oils  and  fats,  but  not  in 
organic  acids,  and  is  not  acted  upon  by  the  gastric 
juice.  P.  Gucci  prepares  santoninoxime  as  follows. 
Boil  a  mixture  of  five  parts  of  santonin,  four  parts 
of  hydroxylamlne  hydrochloride,  fifty  parts  of  alco- 
hol, and  three  to  four  parts  of  calcium  carbonate 
for  six  to  seven  hours  on  a  water-bath,  and  add  an 
excess  of  boiling  water  to  the  clear  solution.  The 
yield  is  80  per  cent,  of  the  santonin  employed.  It 
crystallizes  from  alcohol  in  white,  lustrous  needles 
which  melt  at  216°  to  219°  C,  and  dissolves  readily 
in  alcohol  and  ether,  but  very  sparingly  in  boiling 
water.  In  hot  solutions  of  alkaline  hydroxides  and 
carbonates  it  dissolves,  being  precipitated  unchanged 
on  the  addition  of  an  acid.  On  being  warmed  with 
very  dilute  hydrochloric  acid,  the  santonin  is  quan- 
titatively reproduced.  It  is  lsevo-rotatory.  It  can  be 
borne  in  two  or  three  times  larger  doses  than  san- 
tonin.    (Qazz.   Chim.  Ital.,  xix.  367  to  382.) 


tonin  pass,  that  the  change  of  color  in  the  urine 
has  been  observed  at  the  end  of  16  minutes.1 
(/.  P.  6'.,  Aout,  1863,  p.  161.)  These  effects 
were  formerly  thought  to  be  due  to  the  stain- 
ing of  the  aqueous  humor  but  are  more  prob- 
ably to  be  attributed  to  a  direct  action  on  the 
retina.  In  regard  to  the  minimum  fatal  dose, 
two  grains  are  said  to  have  killed  a  feeble  child 
five  years  old,  and  one  six  or  seven  years  old 
is  said  to  have  suffered  death  from  six  grains 
after  development  of  haematuria  (B.  G.  Tvlxxiv. 
362)  j  four  grains  produced  very  serious  symp- 
toms in  a  child  four  years  old.  (P.  J.,  ix. 
696.)  The  xanthopsia  and  discolored  urine 
make  the  diagnosis  of  santonin  poisoning  easy. 
According  to  Crouzel  the  addition  of  alkalies 
to  the  urine  will  demonstrate  the  presence  of 
santonin,  before  the  coloration  is  pronounced, 
by  the  development  of  a  characteristic  carmine- 
red  tint. 

The  santoninates  are  inferior  to  santonin, 
being  more  soluble,  and  for  the  same  reason 
the  principle  is  preferable  in  its  natural  crys- 
talline form  to  the  powder.  Santonin  is  best 
administered  in  the  form  of  lozenges  made 
with  sugar  and  tragacanth  (for  formula,  see 
A.  J.  P.,  vi.  124),  which,  if  the  unbroken 
crystals  are  used,  can  be  rendered  very 
pleasant  to  the  taste,  so  that  children  will  eat 
them  as  candy.  The  dose  of  santonin  for  a 
child  two  years  old  is  from  one-fourth  to  one- 
half  grain  (0.016  to  0.032  Gm.). 

Dose,  two  to  four  grains  (0.13  to  0.26  Gm.). 

Off.  Prep.— Trochisci  Santonini,  U.  8.  (Br.). 

SAPO.  U.  S.  (Br.) 

SOAP  [White  Castile  Soap] 

( sa'po ) 

"  Soap  prepared  from  sodium  hydroxide  and 
olive  oil."  U.  S.  "  Soap  made  with  sodium 
hydroxide  and  olive  oil;  containing  about  30 
per  cent,  of  water."    Br. 

Sapo  Durus,  Br.;  Hard  Soap,  Castile  Soap;  Savon 
medicinal,  Fr.  Cod.;  Savon  amygdalin,  Savon 
blanc.  Savon  d'Espagne.  Fr.;  Sapo  medicatus,  P.  G.; 
Medizinisehe  Seife ,  Oel-Sodaseife,  Seife,  Spanlsche 
Seife,  O. ;  Sapone  medicinale,  S.  amigdalino,  Sapone 
duro.  It.;  Jabon  de  aceite  de  olivas,  Jabon,  Sp. 

Soaps  embrace  all  those  compounds  which 
result  from  the  reaction  of  salifiable  bases 
with  fats  and  oils.  Fats  and  oils,  as  has  been 
explained  under  the  titles  Adeps  and  Olea,  con- 
sist generally  of  three  glyceryl  esters,  two  solid, 
differing  in  fusibility,  called  stearin  and  pal- 
mitin,  and  one  liquid,  called  olein.^  Stearin  is 
found  most  abundantly  in  fats  which  are  firm 
and  solid,  as  suet  and  tallow,  and  palmitin  and 
olein  in  the  oils.  When  the  fats  and  oils  un- 
dergo saponification  by  reaction  with  a  salifiable 

1  According  to  Walter  G.  Smith,  the  yellow  color 
imparted  to  urine  by  santonin  is  distinguished  from 
that  produced  by  other  substances  by  becoming  pur- 
plish red  on  the  addition  of  ammonia  or  other  alkali. 
(P  J  ,  Dec.  1870,  p.  528.)  For  researches  upon  the 
character  of  the  urinary  coloring  matter,  consult  the 
same  paper. 
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base,  these  three  esters  are  decomposed  into  fatty 
acids  peculiar  to  each,  discovered  by  Chevreul, 
and  called  stearic,  palmitic,  and  oleic  acids, 
which  unite  with  the  base  to  form  the  soap, 
and  into  a  sweet  basic  principle  called  glyc- 
erin (glycerol),  which  is  set  free.  Hence  it 
follows  that  stearin  is  a  stearate  of  glyceryl, 
C3H6,  the  radical  of  the  triatomic  alcohol  glyc- 
erol, C3H5(0H)a,  palmitin  a  palmitate,  and 
olein  an  oleate,  and  that  the  fats  and  oils  are 
mixtures  of  these  three  fatty  salts.  Hence, 
also,  it  is  obvious  that  soaps  are  mixed  stearates, 
palmitates,  and  oleates  of  certain  bases. 

Stearic  acid,  C18H36O2,  is  a  firm  white  solid, 
like  wax,  fusible  at  69.2°  C.  (157°  P.),  greasy 
to  the  touch,  pulverizable,  soluble  in  alcohol, 
very  soluble  in  ether,  but  insoluble  in  water. 
In  the  impure  state  it  is  used  as  a  substitute 
for  wax  in  making  wax  candles.  Palmitic 
and,  C16H32O2,  forms  a  white  scaly  mass,  and 
melts  at  62°  C.  (143.6°  P.).  Oleic  acid,  Cm 
II34O2,  is  an  oily  liquid,  insoluble  in  water, 
soluble  in  alcohol  and  ether,  lighter  than  water, 
crystallizable  in  noodles,  a  little  below  0  I 
(32°  F.),  and  having  a  slight  odor  and  a 
pungent  taste.  (Sop  Aeulum  Olcuum.)  (ilgc- 
crin  is  described  under  a  separate  head.  (  Sop 
Glyccrinum.) 

Soaps  are  divided  into  the  soluble  and  the 
insoluble.  The  soluble  soaps  aro  combinations 
of  the  fatty  acids  with  sodium,  potassium  or 
ammonium  hydroxides;  the  insoluble  consist  of 
the  same  acids  united  with  earths  and  metallic 
oxides,  ft  is  the  soluhle  soaps  only  that  are 
detergent,  and  to  which  the  name  snap  is 
usually  applied.  Several  of  the  insoluble 
soaps  are  employed  in  pharmacy,  as.  for  ox- 
ample,  the  load  monoxide  soap,  or  load  pli 
and  the  linio  soap,  or  lime  liniment.  ( Seo  Em- 
plastrum  Plumbi  and  Linimentum  (alcis.) 
The  two  official  soaps  are  of  the  soluble  kind. 
One  is  a  soda  soap,  made  with  olive  oil  (Castile 
soap),  the  other  a  potassium  soap  (soft  soap). 
(Spp  Sapo  Mollis.)  The  soap  of  ammonia  is 
noticed  elsewhere.  (See  Linimentum  Am- 
monia-. ) 

The  consistence  of  the  fixed  alkaline  soaps 
depends  partly  on  the  nature  of  the  oil  or  fat, 
and  partly  on  the  alkali  present.  Soaps  are 
harder  the  more  stearate  and  palmitate  they 
contain,  and  softer  when  the  oleate  predom- 
inates, and,  as  respects  the  alkali  present, 
they  are  harder  when  formed  with  sodium  hy- 
droxide, and  softer  when  containing  potassium 
hydroxide.  Hence  it  is  that  of  pure  soaps, 
considered  as  salts,  sodium  stearate  is  the 
hardest  and  least  soluble,  and  potassium  oleate 
the  softest  and  most  soluble. 

Preparation — The  following  is  an  outline  of 
the  process  for  making  soap.  The  oil  or  fat 
is  boiled  with  a  solution  of  caustic  alkali,  be- 
ginning with  a  weak  solution,  and  as  saponifi- 
cation proceeds  using  a  stronger  lye  until  the 
whole  forms  a  thick  mass,  which  can  be  drawn 
out  into  long  clear  threads.  After  the  soap 
is  completely  formed,  the  next  step  is  to  sepa- 


rate it  from  the  excess  of  alkali,  the  glycerin, 
and  the  redundant  water.  This  is  effected  by 
adding  common  salt,  or  a  very  strong  alkaline 
lye,  in  either  of  which  the  soap  is  insoluble. 
The  same  end  may  be  attained  by  boihng  down 
the  solution  until  the  excess  of  the  alkali  forms 
a  strong  alkaline  solution,  which  acts  the  same 
part  in  separating  the  soap  as  the  addition  of 
a  similar  solution.  As  soon  as  the  soap  is 
completely  separated,  it  rises  to  the  surface, 
and,  when  it  has  ceased  to  froth  in  boiling, 
it  is  ladled  out  into  wooden  frames  to  congeal, 
after  which  it  is  cut  into  bars  by  means  of  a 
wire.  The  soap,  as  first  separated,  is  called 
grain  soap.  It  may  be  purified  by  dissolving 
it  in  an  alkaline  lye  and  separating  it  by  com- 
mon salt.  During  this  process  the  impurities 
subside,  and  the  soap  combines  with  more 
water,  and  hence  it  becomes  weaker,  although 
purer  and  whiter.  If  the  grain  soap  be  not 
purified,  it  will  form  marbled  soap, — the  colored 
streaks  arising  principally  from  an  insoluble 
soap  of  oxidized  iron.  Sometimes  the  marbled 
appearance  is  produced  by  adding  to  the  soap, 
as  soon  as  it  is  completely  separated,  a  fresh 
portion  of  lye,  and  immediately  afterwards 
a  solution  of  ferrous  sulphate.  The  greenish- 
black  ferrous  hydroxide  is  precipitated,  and 
gives  rise  to  dark-colored  streaks,  which,  by  ex- 
posure to  tho  air,  become  rod  in  consequence  of 
the  conversion  of  the  black  hydroxide  into  the 
ferric   hydroxide. 

When  commercial  toilet  soap  is  required,  the 
grained  soap,  or,  as  it  is  sometimes  called, 
boiled  soap,  is  often  roinolled,  perfumed,  and 
worked  over  by  tho  process  of  nulling,  plotting, 
and  moulding,  whereby  the  soap  is  brought 
into  the  desired  shape  for  popular  use.  The 
cold  process  is  also  used,  and  is  preferred  by 
many  because  of  its  simplicity  and  economy. 
The  following  (from  Sadtler's  Industrial  Or- 
ganic Chemistry,  1906,  64)  gives  the  outlines 
of  the  process.  The  so-called  "  cold  process  " 
requires  the  use  of  exact  weights  of  well-re- 
fined fats  and  of  caustic  soda  of  a  given  specific 
gravity  (from  32°  to  36°  B.),  the  quantities 
being  BUCh  that  only  just  enough  soda  is  present 
to  completely  saponify  the  fat.  The  materials 
are  allowed  to  stand  together  for  a  short 
time  and  then  thoroughly  mixed  in  a  copper 
provided  with  steam  agitating  paddles,  and 
kept  at  a  temperature  of  not  over  120°  F.  The 
reaction  proceeds  rapidly,  and  after  some  fif- 
teen minutes  the  materials  have  so  far  united 
that  they  will  not  separate  on  standing,  al- 
though the  complete  saponification  of  the 
charge  may  require  days.  They  are  then  run 
out  into  the  cooling  frames.  It  is  obvious  that 
soaps  made  in  this  way  retain  all  the  glycerin 
originally  combined  with  the  fatty  acids  dis- 
seminated through  the  particles  of  soap,  and 
belong  to  the  class  of  "filled  "  or  "padded" 
soaps.  When  cocoanut  oil  alone  is  used,  the 
temperature  of  working  in  this  cold  process 
need  not  be  higher  than  75°  F.  in  summer  and 
90°  F.  in  winter;  if  one-half  tallow,  from  104° 
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to  108°  F.,  and  if  two-thirds  tallow,  from  113° 
to  120°  F.  is  necessary.  A  well-refined  tallow 
can  be  saponified  in  this  way,  too,  and  rosin 
may  be  added.1 


1  The  following  very  practical  process  Is  by  W.  J. 
Menzies   (C.  D.,  Aug.   1880)  : 

Ore  the  Manufacture  of  Soap  in  small  Quantities 
without  Boiling. — Take  exactly  10  lbs.  of  double- 
refined  98  per  cent,  powdered  sodium  hydroxide 
(Greenbank),  put  it  in  any  can  or  jar  with  45  lbs. 
(4J  gallons)  of  water,  stir  it  once  or  twice,  when 
it  will  dissolve  immediately  and  become  quite  hot ; 
let  it  stand  until  the  lye  thus  made  is  cold.  Weigh 
out,  and  place  in  any  convenient  vessel  for  mixing, 
exactly  75  lbs.  of  clean  grease,  tallow,  or  oil  (not 
mineral  oil).  If  grease  or  tallow  be  used,  melt  it 
slowly  over  the  fire  until  it  is  liquid  and  just 
warm, — say  temperature  not  over  37.7°  C.  (100°  F.). 
If  oil  is  used,  no  heating  is  required.  Pour  the 
lye  slowly  into  the  melted  grease  or  oil  in  a  small 
stream  continuously,  at  the  same  time  stirring  with 
a  flat  wooden  stirrer  about  three  inches  broad  ;  con- 
tinue gently  stirring  until  the  lye  and  grease  are 
thoroughly  combined  and  in  appearance  like  honey. 
Do  not  stir  too  long,  or  the  mixture  will  separate 
itself  again.  The  time  required  varies  somewhat 
with  the  weather  and  the  kind  of  tallow,  grease,  or 
oil  used ;  from  15  to  20  minutes  will  be  enough. 
When  the  mixing  is  completed,  pour  off  the  liquid 
soap  into  any  old  square  box  for  a  mould  suffi- 
ciently large  to  hold  it,  previously  dampening  the 
sides  with  water  so  as  to  prevent  the  soap  sticking. 
Wrap  up  the  box  well  with  old  blankets,  or,  better 
still,  put  it  in  a  warm  place  until  the  next  day, 
when  the  box  will  contain  a  block  of  130  lbs.  of 
soap,  which  can  afterwards  be  cut  up  with  a  wire. 
Remember  the  chief  points  in  the  above  directions, 
which  must  be  exactly  followed.  The  lye  must 
be  allowed  to  cool.  If  melted  tallow  or  grease 
be  used,  it  must  not  be  more  than  warm.  The 
exact  weights  of  double-refined  98  per  cent,  pow- 
dered sodium  hydroxide  and  tallow  or  oil  must  be 
taken  ;  also  the  lye  must  be  stirred  into  the  grease, 
not  the  grease  or  oil  added  to  the  lye.  If  the 
grease  or  tallow  used  be  not  clean,  or  contain  salt, 
it  must  be  "  rendered,"  or  purified,  previous  to  use, 
that  is  to  say,  boiled  with  water,  and  allowed  to 
become  hard  again  to  throw  out  the  impurities. 
Any  salt  present  will  spoil  the  whole  operation 
entirely,  but  discolored  or  rancid  grease  or  tallow 
Is  just  as  good   as   fresh   for  soap  making  purposes. 

If  the  soap  turn  out  streaky  and  uneven,  it  has 
not  been  thoroughly  mixed.  If  very  sharp  to  the 
taste,  too  much  sodium  hydroxide  has  been  taken. 
If  soft,  mild,  and  greasy,  too  little  soda  has  been 
used.  In  either  case  it  must  now  be  thrown  into 
a  pan  and  brought  to  a  boil  with  a  little  more  water. 
In  the  first  case  boiling  is  all  that  is  necessary ; 
In  the  other  instances  a  very  little  oil  or  a  very 
little  more  of  the  double  refined  powdered  sodium 
hydroxide  must  be  added  to  the  water.  These  things 
will  never  happen,  however,  if  the  directions  be  ex- 
actly followed,  and  after  the  soap  has  been  made 
several  times  with  the  experience  thus  gained  the 
process  Is  extremely  easy,  and  the  result  will  be 
always  a  good  soap.  Beef  tallow  makes  the  hardest 
soap,  mutton  fat  a  rather  softer  soap ;  of  oils, 
cotton-seed  is  the  cheapest  and  best,  but  the  soap 
Is  much  softer,  lathering  very  freely  indeed. 
Ordinary  household  fat  or  drippings  will  make  a 
nice  soap,  and  in  many  places  can  be  obtained  at 
a  very  trifling  cost  and  in  exchange  for  goods  sold. 
Such  grease,  however,  must  be  carefully  examined 
for  salt,  which  it  often  contains.  It  will  be  evident 
that  any  smaller  quantity  of  soap  can  be  made  at  a 
time,  according  to  the  above  directions,  by  taking 
the  ingredients  in  exact  proportion.  It  is  not  ad- 
visable to  make  more  than  double  the  quantity 
prescribed,  as  it  is  difficult  to  work  more  by  hand. 
By  making  successive  batches,  however,  a  single 
person  can  make  two  tons  of  soap  in  a  day  simply 
with  apparatus  (pans,  etc.)  obtainable  in  any  house- 
hold. 

By  adding  a  few  drops  of  essential  oil  just  when 
the  mixing  Is  completed,  a  toilet  soap  is  produced. 
Oil  of  mirbane  (artificial  almond  oil)  is  the  cheapest, 
but  the  perfume  is  not  nearly  so  pleasant  as  real 
almond  oil,  citronella.  or  oil  of  cloves.  If  made  with 
clean  grease  or  tallow  or  light-colored  oil,  the  soap 
produced  is  quite  white. 

Sometimes  a  little  coloring  matter  will  make  soap 
sell  better,  although  of  no  better  quality.  Half 
an  ounce  of  potassium  dichromate  dissolved  in  the 
lye  will  give  a  green  color ;  1  lb.  of  palm  oil  melted 


The  official  soap  (Sapo,  U.  S.;  Sapo  Durus, 
Br.)  is  an  olive  oil  soda  soap,  made  on  the 
same  general  plan  as  that  just  explained. 

Common  soap  is  also  a  soda  soap;  but  in- 
stead of  olive  oil  it  contains  solid  animal  fats. 
This  soap  corresponds  with  the  white  soap 
of  northern  European  countries  and  of  the 
United  States,  and  is  formed  usually  from 
barilla  and  tallow.  In  Scotland  it  is  manu- 
factured from  kelp  and  tallow.  It  was  intro- 
duced into  the  U.  S.  Pharmacopoeia  of  1860  as 
the  only  proper  soap  for  making  opodeldoc; 
but,  as  this  preparation  was  discarded,  this 
variety  of  soap  was  dismissed  along  with  it. 

Besides  the  official  soaps  of  the  U.  S.  and 
Br.  Pharmacopoeias,  there  are  many  other 
varieties,  more  or  less  used  for  medicinal  or 
economical  purposes.  The  official  soap  of  the 
French  Codex  (1837),  called  amygdaline  soap 
(almond  oil  soap),  is  formed  of  sodium  hy- 
droxide and  almond  oil,  and  is  directed  to  be 
kept  for  two  months  exposed  to  the  air  before 
being  used.  Starkey's  soap,  also  official  in 
the  Codex,  is  prepared  by  uniting,  by  tritura- 
tion, equal  parts  of  potassium  carbonate,  oil 
of  turpentine,  and  Venice  turpentine.  Beef's 
marrow  soap  is  a  fine  animal  oil  soap,  also 
included  in  the  French  standard  of  pharmacy. 
Windsor  soap  is  a  scented  soda  soap,  made  of 
one  part  of  olive  oil  and  nine  parts  of  tallow. 
Eau  de  luce  (aqua  luciae)  is  a  kind  of  liquid 
soap,  formed  by  mixing  a  tincture  of  oil  of 
amber  and  balsam  of  Gilead  with  ammonia 
water.  Transparent  soap  is  prepared  by 
saponifying  kidney  fat  with  soda  free  from 
foreign  salts,  drying  the  resulting  soap,  dis- 
solving it  in  alcohol,  filtering  and  evaporating 
the  solution,  and  running  it  into  moulds  when 
sufficiently  concentrated.  The  soap  is  yellow 
or  yellowish  brown,  and  preserves  its  trans- 
parency after  desiccation.  Harding  (Proc. 
Minn.  Pharm.  Assoc,  1896,  116)  states  that 
sugar  is  used  in  soap  to  give  it  transparency 
and  sodium  carbonate  to  give  firmness.  The 
German  transparent  soap  always  contains  a 
large  quantity  of  cocoanut-oil  soap.  Palm  soap 
is  prepared  from  sodium  hydroxide  and  palm 
oil,   to   which   tallow   is   added   to   increase   its 

with  the  tallow  or  oil,  a  yellow  color ;  or  a  good 
brown  can  be  secured  by  burning  1  lb.  of  sugar  In 
a  saucepan  until  black,  then  dissolving  it  in  a 
pint  of  water,  and  adding  it  to  the  melted  tallow 
before    mixing. 

A  very  cheap  and  good  jelly  soft  soap  can  be 
made  with  soap.  Take  5  lbs  of  the  hard  soap, 
crush  it  down  or  cut  it  up  into  as  small  pieces  as 
possible ;  put  this  into  a  pan  or  boiler  with  10 
gallons  of  water  if  a  strong  hard  tallow  soap ;  If 
an  oil  soap,  only  half  the  quantity  of  water  (5 
gallons)  ;  just  bring  it  to  a  boil,  and  stir  well, 
to  thoroughly  dissolve  all  the  pieces  of  hard  soap ; 
pour  or  ladle  it  into  any  can,  tub,  or  barrel  that 
is  tight,  and  leave  it  to  cool  for  two  or  three  days. 
This  will  give  about  80  lbs.  of  jelly  soft  soap  at  an 
exceedingly  small  cost.  Of  course,  if  made  from 
colored  and  scented  hard  soap  it  will  be  a  colored 
and  scented  jelly  soap.  This  is  a  good  way  of 
working  up  the  scraps  and  bits  of  soap  after  cutting 
up.  It  is  a  very  different  article,  however,  from  a 
real  potash  soft  soap,  which  should  invariably  be 
used  for  washing  woollens.  It  is  possible  to  pro- 
duce this  real  potash  soft  soap  in  the  cold  by  a 
process  somewhat  similar  to  the  above. 
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firmness.  If  it  be  wanted  white,  the  palm  oil 
may  be  bleached  by  heat,  potassium  dichro- 
mate  with  sulphuric  acid,  chlorine,  or  ex- 
posure to  the  sun.  This  soap  has  a  yellowish 
color,  and  the  agreeable  odor  of  violets  de- 
rived from  the  oil.  Soap  balls  are  prepared 
by  dissolving  soap  in  a  little  water  and  then 
forming  it  with  starch  into  a  mass  of  the 
•proper  consistence.  Common  yellow  soap 
(rosin  soap)  derives  its  peculiarities  from  an 
admixture  of  rosin  and  a  little  palm  oil  with 
the  tallow  employed,  the  oil  being  added  to 
improve  its  color.  Sodium  silicate  has  to  some 
extent  been  substituted  for  rosin,  as  more 
economical.  (A.  J.  P.,  1863,  p.  466.)  Large 
quantities  of  lard  oil  (nearly  pure  olein 
manufactured  into  soap.1 

All  the  varieties  of  soap,  except  a  lew  of 
the  fancy  sort  and  the  olive  oil  soaps,  are 
manufactured  in  the  United  States.  The  latter 
are  mainly  imported  from  France,  Italy,  and 
Spain. 

Properties. — Soap,  whatever  may  be  its 
variety,  lias  the  same  general  properties.  Its 
aspect  and  consistence  are  familiar  to  e\<  r\ 
one.  Its  odor  is  peculiar,  and  its  taste  slightly 
alkaline.  It  is  usually  somewhat  heavier  than 
water,  and  therefore  sinks  in  that  liquid. 
posed   to  heat    it    quickly   fuses,  swells   up.   and 

is   decomposed.     It    is   soluble  in    water, 

more  readily  in  hot  than  in  cold.  I'<  I 
soaps  and  those  containing  oleic  acid  ;ire  lar 
more  soluble  than  the  soda  soaps,  especially 
those  in  which  the  stearatea  and  pahnitatea 
predominate.  Acids  added  to  an  aqneons  solu- 
tion of  snap  Combine  With  the  alkali,  and  set 
free  the  oily  acids,  which,  being  difl 
through  the  water,  give  it  a  milky  appearance. 
Its  decomposition  is  also  produced  by  metallic 
salts,  which  invariably  give  rise  to  insoluble 
soaps.  Soap  is  soluble  in  cold  and  abundantly 
in  boiling  alcohol.  This  solution  constitute! 
the  tincture  af  90ap,  and  forms  a  very  con- 
venient test  for  discovering  lime  in  natural 
waters.  As  the  tincture  sometimes  gelatinises, 
it  ■  proposed  by  Bjorklund  to  remedy  this 
inconvenience  by  employing  soap  in  the  undried 
state,  that  is.  rontaining  a  large  proportion 
of  water.  (./.  /'.  ('.,  le  s.'r..  ii.  179,  1865.) 
The  efficacy  of  soap  as  a  determent  depends 
upon  its  hydrolytic  decomposition  when  in  solu- 
tion, whereby  alkali  is  liberated  which  saponi- 
fies and  emulsifies  grease  and  fatty  substances 
rendering  them  readily  removable  in  the  wash- 
ing processes.  The  chief  adulterations  in  soap 
are  lime,  silica,  gypsum,  heavy  spar,  steatite, 
pipe-day,  and  sodium  sulphate.  When  adulter- 
ated with  these  substances,  it  will  not  be  entirely 
soluble  in  alcohol.    According  to  Riegel,  glue  is 

1  Upon  the  supposition  that  the  detergent  prop- 
erties of  soap  depend  exclusively  on  the  alkali  It 
contains,  and  are  consequently  proportionate  to  the 
quantity  of  that  ingredient,  a  mode  of  estimating  the 
relative  value  of  soaps  has  been  suggested  by  R. 
Graeger.  based  on  the  molecular  weight  of  the  fatty 
constituent, — those  soaps  being  the  strongest  of 
which  the  acid  has  the  lowest  combining  number. 
(See  A.  J.  P.,  1861,  p.  355.) 


an  occasional  adulteration  in  Spanish  soap,  dis- 
coverable also  by  its  insolubility  in  alcohol.  The 
same  impurity  is  sometimes  found  in  other 
soaps.  Soap  is  officially  described  as  "a 
white  or  whitish  solid,  hard,  yet  easily  cut  when 
fresh,  having  a  faint,  peculiar  odor  free  from 
rancidity,  a  disagreeable,  alkaline  taste,  and 
an  alkaline  reaction.  Soluble  in  water  and  in 
alcohol,  more  readily  with  the  aid  of  heat. 
On  placing  0.5  Gm.  of  Soap,  together  with 
about  10  Co.  of  alcohol,  in  a  tared  beaker  con- 
taining 1  Gm.  of  dry,  clean  sand,  evaporating 
the  resulting  solution  of  the  Soap  to  dryness, 
and  drying  the  residue  at  110°  C.  (230°  F.), 
to  a  constant  weight,  the  loss  should  not  exceed 
36  percent,  (absence  of  an  undue  amount  of 
water).  An  alcoholic  solution  of  Soap  (1  in 
should  not  gelatinize  on  cooling  (absence 
of  animal  fats).  An  aqueous  solution  of  Soap 
1  in  20)  should  remain  unchanged  in  color 
upon  the  addition  of  ammonium  sulphide  T.S.J 
and  upon  acidulating  another  portion  of  the 
solution  with  hydrochloric  acid  and  filtering, 
the  filtrate  should  remain  unchanged  in  color 
when  an  equal  volume  of  hydrogen  sulphide 
T.S.  Ls  added  and  the  mixture  is  allowed  to 
stand  well  stoppered  in  a  warm  place  tor  half 
an  hour  (absence  of  metallic  impurities).  On 
dissolving  20  Gm.  of  Soap  in  alcohol,  with 
the  aid  of  heat,  transferring  the  undissolved 
residue,  if  any,  to  a  tared  filter,  and  washing 
it  thoroughly  with  boiling  alcohol,  it  should, 
alter  drying,  weigh  not  more  than  0.8  Gm. 
(limit  Ox  todiWK  <<irbonatc,  etc.);  of  tlm 
due  not  more  than  (1.2  Gm.  should  be  insoluble 
in  water  (limit  of  silica  and  other  accidental 
impurities).  If  a  solution  of  5  dm.  of  Soap 
in  50  Co.  of  hot  water  be  mixed  with  3  Cc. 
of  tenth-normal  oxalic  acid  V.S.,  the  e 
quenl  addition  of  a  few  drops  of  phenol- 
phthalein  T.S.  should  produce  no  pink  or  red 
tint  (limit  of  alkalinity)."  U.  S.  "Grayish- 
white,  dry,  inodorous;  becomes  horny  and 
pulverizable  when  kept  in  dry  warm  air. 
Easily  moulded  when  heated.  Soluble  in  alco- 
hol CM)  per  cent.),  especially  on  warming. 
Soluble  in  20  parts  of  cold  water,  and  in  1£ 
pari.-  of  hot  water.  It  should  not  contain  more 
alkaline  hydroxide  or  carbonate  than  is  allowed 
under  '  Sapo  Animalis.'  It  does  not  impart 
a  greasy  stain  to  white  unglazed  paper  (ab- 
sence of  free  oil).  Incinerated  it  yields  an 
ash  which  does  not  deliquesce  (absence  of 
potassium  soap).  It  should  lose  about  30 
per  cent,  of  moisture  when  dried  at  230°  F. 
(110°  C.)."   Br. 

Olive  oil  soda  soap  (Sapo),  otherwise  called 
Castile  or  Spanish  soap,  is  a  hard  soap,  and 
is  presented  under  two  principal  varieties, 
the  white  and  the  marbled.  White  Castile 
soap,  when  good,  is  of  a  pale  grayish-white 
color,  incapable  of  giving  an  oily  stain  to 
paper,  devoid  of  rancid  odor  or  strong  alkaline 
qualities,  and  entirely  soluble  both  in  water 
and  in  alcohol.  It  should  not  feel  greasy,  nor 
grow  moist,  but,  on  the  contrary,  should  become 
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dry  by  exposure  to  the  air,  without  exhibiting 
any  saline  efflorescence.  This  variety  of  soap 
contains  about  21  per  cent,  of  water.  Some- 
times it  contains  a  larger  proportion  of  water, 
with  which  the  soap  is  made  to  combine  by  the 
manufacturer,  with  the  fraudulent  intention 
of  increasing  its  weight.  Soap  thus  adulterated 
is  known  by  its  unusual  whiteness,  and  by  its 
suffering  a  great  loss  of  weight  in  a  dry  air. 
The  proportion  of  water  may  be  ascertained 
by  introducing  the  soap  into  a  saturated  solu- 
tion of  sodium  chloride,  and  boiling,  when 
the  soap,  nearly  free  from  water,  concretes 
into  a  solid  mass.  Marbled  Castile  soap  is 
harder,  more  alkaline,  and  more  constant  in 
its  composition  than  the  other  variety.  It  con- 
tains about  14  per  cent,  of  water.  Having 
less  water  than  the  white  Castile,  it  is  a 
stronger  and  more  economical  soap,  but  at  the 
same  time  is  less  pure.  The  impurity  arises 
from  the  veins  of  marbling,  consisting  of  ferru- 
ginous matters,  as  already  explained,  and 
from  various  substances  added  as  make-weights. 
Soap  made  with  animal  fat,  with  the  probable 
addition  of  sodium  silicate,  has  been  sold  for 
Castile  soap.  The  Italian  brands  of  Castile 
soap  which  have  been  so  largely  used  in  past 
years  are  rapidly  depreciating  in  quality;  they 
are  now  chiefly  made  from  cotton  seed  oil  and 
other  substitutes  for  olive  oil. 

Animal  oil  soda  soap  (Sapo  Vulgaris)  is 
a  hard  soap,  of  a  white  color,  inclining  to 
yellow.  It  is  made  from  tallow  and  sodium 
hydroxide.  This  soap  possesses  the  same 
general  properties  as  the  olive  oil  soda  soap. 

Composition. — It  has  been  already  explained 
that  soap  consists  of  certain  fatty  acids  united 
with  an  alkali.  As  olive  oil  is  a  compound  of 
olein  with  palmitin  and  small  quantities  of 
the  esters  of  other  fatty  acids,  so  the  official 
"  soap  "  is  a  mixed  sodium  oleate  and  palmi- 
tate.  The  former  official  "  common  soap "  is 
principally  a  sodium  stearate,  and  "  soft  soap," 
as  defined  in  the  Br.  Pharmacopoeia,  is  a  mixed 
potassium  palmitate  and  oleate.  The  table 
below,  from  Roscoe  &  Schorlemmer,  gives 
an  excellent  view  of  the  composition  of  com- 
mercial soap.1 

Incompatibles. — Soap  is  decomposed  by  all 
the  acids,  earths,  and  earthy  and  metallic  salts. 
Acids   combine  with  the  alkali,  and  set  free 


the  fatty  acids  of  the  soap;  the  earths  unite 
with  the  fatty  acids,  and  separate  the  alkali, 
while  the  earthy  and  metallic  salts  give  rise, 
by  double  decomposition,  to  an  insoluble  soap 
of  their  base,  and  a  saline  combination  between 
their  acid  and  the  alkali  of  the  soap.  Hard 
waters,  in  consequence  of  their  containing  salts 
of  lime,  decompose  and  curdle  soap.  They 
may  be  rendered  soft,  and  fit  for  washing, 
by  adding  sufficient  sodium  or  potassium  car- 
bonate to  precipitate  all  the  lime. 

Uses. — Soap  possesses  the  properties  of  a 
laxative,  antacid,  and  antilithie.  It  acts  like 
an  alkaline  base  and  was  formerly  used 
to  some  extent  internally,  but  has  been  en- 
tirely superseded  by  more  elegant  alkaline 
compounds,  except  in  laxative  preparations, 
especially  in  combination  with  rhubarb.  In 
constipation  of  the  bowels,  particularly  when 
arising  from  hardened  faeces  in  the  rectum,  a 
strong  solution  of  soap,  especially  of  soft 
soap,  forms  a  useful  enema.  When  the  latter 
is  used,  two  tablespoonfuls  may  be  dissolved  in 
a  pint  of  wai*m  water.  In  pharmacy,  soap  is 
frequently  employed  for  the  purpose  of  giving 
a  proper  consistence  to  pills;  but  care  must  be 
taken  not  to  associate  it  with  a  substance  which 
may  be  decomposed  by  it.  It  is  also  an  in- 
gredient in  some  liniments  and  plasters.  In 
toxicology  it  is  used  as  a  chemical  antidote  for 
the  mineral  acids,  and  should  always  be  re- 
sorted to  in  poisoning  by  these  agents,  without 
a  moment's  delay,  and  its  use  continued  until 
magnesia,  chalk,  or  sodium  or  potassium  bicar- 
bonate can  be  obtained.  The  mode  of  admin- 
istration in  these  cases,  is  to  give  a  teacupful 
of  a  strong  solution  of  soap  every  three  or 
four  minutes,  until  the  patient  has  taken  as 
much  as  he  can  swallow. 

Dose,  five  grains  to  half  a  drachm  (0.32  to 
2.0  Gm.),  given  in  pill. 

Off.  Prep. — Emplastrum  Plumbi,  U.  8.;  Em- 
plastrum  Resinae,  Br.;  Emplastrum  Saponis,  U.  8., 
Br.;  Extractum  Colocynthidis  Compositum,  U.  S.; 
Hydrargyri  Oleas,  Br.;  Linimentum  Saponis,  V. 
8.;  Pilune  Aloes,  U.  S.  (Br.);  Pilula  Aloes  et 
Asafetidae,  Br.;  Pilula  Aloes  Socotrinae,  Br.;  Pil- 
ulae  Asafoetidae,  U.  S.;  Pilula  Cambogiae  Composita, 
Br.;  Pilula?  Opii,  U.  8.  {Br.);  Pilula  Rhei  Com- 
posita, Br.;  Pilula  Scillse  Composita,  Br.;  Unguen- 
tum  Zinci  Oleatis,  Br. 


Hard  Soaps. 

i  Old  Mottled  Soap 

New  Tallow  Soap 

Marseilles  Soap 

Palm-oil  Soap,  yellow    .... 
do.  bleached     .    .    . 

Tallow  Soap 

Cocoanut-oil  Soap  (Marine  Soap) 

Palm-oil  Soap 

Soft  Soaps. 

Common  Soft  Soap 

London  Soft  Soap 

Belgian  Green  Soap 


Fatty  Acids. 


81.25 

61.0 

67.0 

65.2 

61.2 

42.8 

22.0 

49.6 

42.8 
45.0 
36.7 


Potash,  K20. 


1.77 


9.1 
8.5 
7.0 


Soda,  NaaO. 


8.55 

8.4 

7.8 

9.8 

9.7 

8.8 

4.5 

8.0 


Water. 


8.43 
28.8 
21.2 
19.9 
24.8 
39.1 
73.5 
35.4 

48.0 
46.5 
57.0 


Salt  and 

other 

Admixtures. 


2.3 
4.0 
1.1 
1.3 


1.1 


1092 


Sapo  Animalis. — Mollis. 


PART  I. 


SAPO  ANIMALIS.  Br. 

CURD  SOAP 

(sa'po  an-j-ma'lis) 

"  Soap  made  with  sodium  hydroxide  and  a 
purified  animal  fat  consisting  principally  of 
stearin;  containing  about  30  per  cent,  of 
water."   Br. 

Sapo  Sebaclnus ;  Sapo  domestlcus ;  Animal  Soap, 
Tallow  Soap,  Stearin  Soap ;  Savon  animal.  Fr.  Cod. ; 
Haussclfc,  Talgseife,  Stearlnseife,  O. ;  Sapone  ani- 
mate, It.;  Jabon  animal,  JSp. 

The  British  Pharmacopoeia  1898  has  retained 
curd  soap  in  its  list,  and  thus  describes  it: 
"  White  or  with  a  very  light  grayish  tint ;  dry; 
nearly  inodorous;  becomes  horny  and  pulver- 
izable  when  kept  in  dry  warm  air.  Easily 
moulded  when  heated.  Soluble  in  alcohol  (90 
per  cent.),  especially  on  warming.  Sparingly 
soluble  in  cold  water;  soluble  in  hot  water. 
5  grammes  of  the  dried  and  powdered  soap, 
digested  in  boiling  alcohol  (!)0  per  eent.),  fil- 
tered while  hot,  and  the  filter  washed  thor- 
oughly with  more  of  the  boiling  alcohol,  yield 
a  nitrate  which  should  not  afford  a  red  or 
pink  coloration  with  snlution  of  phenol-j)ht)ial- 
ein  (limit  of  alkaline  hydroxide);  and  the 
filter,  when  washed  with  hot  water,  will  yield 
a  solution  which,  on  adding  solution  of  phenol- 
pththalein,  should  not  require  more  than  3 
cubic  centimetres  of  decinormal  rolum>  (re- 
solution of  sulphuric  acid  to  discharge  the  re- 
sulting red  color  (limit  of  alkaline  carbonate). 
It    does    not    impart    a  -lain    to    white 

unglazed  paper  (absence  of  tree  oil  and  fat). 
Incinerated  it  yields  an  ash  which  does  not 
deliquesce  (absence  of  potassium  soap).  It 
should  lose  about  30  per  cent,  of  moisture  when 
dried  at  230°  F.  (110°  C.)."  Br. 

Soap  made  from  animal  oils  and  fats  is  very 
largely  used  for  all  domestic  pnipOMSf  it  is 
preferred  pharmaceutical^  for  making  solid 
opodeldoc  because  of  its  partial  insolubility 
in  the  hydro-alcoholic  solvent.     (See  p.   1< 

Off.  Prep. — Extractum  Coloeynthidis  Composi- 
tum,  Br.;  Linimcntum  Potassii  Iodidi  cum  8apone, 
Br.;  Pilula  Scammonii  Composita,  Br. 

SAPO  MOLLIS.  U.  S.,  Br. 

SOFT  SOAP  [Green  Soap] 
(sa'po  mdl-lis) 

"  Soap  made  with  potassium  hydroxide  and 
olive  oil."   Br. 

Sapo  Viridls,  U.  S.  P.  1880  j  Savon  mou.  Savon  vert, 
Savon  a  Base  de  Potasse.  Fr. ;  Sapo  Kalinus.  P.  G. ; 
Kaliseife,   Schmierseife,   O.;  Sapone  dl  potassa,  It. 

* "  Linseed  Oil,  four  hundred  grammes  [or 
14  ounces  av.,  48  grains] ;  Potassium  Hy- 
droxide, ninety-five  grammes  [or  3  ounces  av., 
154  grains] ;  Alcohol,  forty  cubic  centimeters 
[or  1  fluidounee,  169  minims] ;  Water,  a  suffi- 
cient   quantity.     Heat   the   Linseed    Oil   in    a 


deep,  capacious  vessel,  on  a  water-bath  or 
steam-bath,  to  a  temperature  of  about  70° 
C.  (158°  F.).  Dissolve  the  Potassium  Hy- 
droxide in  four  hundred  and  fifty  cubic  centi- 
meters [or  15  fluidounces,  104  minims]  of 
Water,  warm  the  solution  to  about  70°  C. 
(158°  F.),  add  it  to  the  Linseed  Oil,  and  mix 
thoroughly;  then  incorporate  the  Alcohol  and 
continue  the  heat  (without  stirring)  until  a 
small  portion  of  the  mixture  is  found  to  be 
soluble  in  boiling  Water  without  the  separation 
of  oily  drops.  Then  allow  the  mixture  to  cool, 
and  transfer  it  to  suitable  vessels.  The 
Potassium  Hydroxide  used  in  this  process 
should  be  of  the  full  strength  directed  by  the 
Pharmacopoeia  (85  percent.).  Potassium  Hy- 
droxide of  any  other  strength,  however,  may 
be  used,  if  a  proportionately  larger  or  smaller 
quantity  be  taken,  the  proper  amount  for  the 
above  formula  being  ascertained  by  dividing 
8075  by  the  percentage  of  absolute  Potassium 
Hydroxide  contained  therein."  U.  S.  The 
above  proem  was  first  introduced  into  the  U. 
S.  P,  L8Q0  with  t he  view  of  affording  a  soft 
soap  lor  medicinal  purposes  which  shall  be  of 
Uniform  strength.  Domestic  soft  son/)  is  pre- 
pared  on    the  same   general    principles   as   hard 

soap,  potassium  hydroxide  being  employed  as 
the  alkali,  and  a  fatty  matter,  rich  in  olein,  as 

the  oil.     The  French  soft  soap  is  made  with  I  he 

seed  oils.  Mich  as  rape  seed,  hemp  seed,  etc.; 

the  Scotch  and  Irish,  with  fish  oil  and  souk; 
tallow,  and  our  own,  with  refuse  Pat  and 
grease.  A  lye  of  wood  ashes  is  the  form  of 
potassium  usually  employed,  in  Conning  this 
soap  it  is  necessary  thai  it  should  continue  dis- 
solved in  the  alkaline  solution,  instead  of  being 
B<  panted  from  it.  Hence  soft  soap  is  a  potas- 
sium soap  completely  dissolved  in  the  solution 
of  it-  alkali,  which  is  present  in  excess.  As 
made  in  this  country,  it  is  usually  semi-fluid, 
.-lippery.  capable  of  being  poured  from  one 
:  to  another,  and  of  a  dirty  brownish-yel- 
low color  and  varying  Btrength. 

Properties. — It  is  officially  described  as  "a 
soft,  unctuous,  yellowish-brown  mass,  having  a 
<  L-iracteristie  odor  and  an  alkaline  taste.  An 
aqueous  solution  shows  an  alkaline  reaction  to 
red  litmus  paper.  If  to  a  solution  of  5  Gm. 
of  Soft  Soap  in  50  Cc.  of  water,  2  drops  of 
phenolphthalein  T.S.  be  added,  not  less  than 
2.3  Cc.  nor  more  than  4.5  Cc.  of  tenth-normal 
oxalic  acid  V.S.  should  be  required  to  discharge 
the  red  tint  (limit  of  free  alkali).  Soluble  in 
hot  water  to  a  nearly  clear  liquid;  also  in  hot 
alcohol  without  leaving  more  than  3  percent, 
of  insoluble  residue."  U.  S.  "  Yellowish- 
white,  sometimes  yellowish-green,  almost  in- 
odorous, of  an  unctuous  consistence.  Readily 
soluble  in  alcohol  (90  per  cent.),  especially  on 
warming,  the  liquid,  on  filtration,  yielding  not 
more  than  3  per  cent,  of  residue  (limit  of  po- 
tassium carbonate,  insoluble  soaps,  etc.).  It 
should  not  contain  more  alkaline  hydroxide  or 
carbonate  than  is  allowed  under '  Sapo  Animalis.' 
It  does  not  impart  an  oily  stain  to  paper  (ab- 
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sence  of  free  oil).  Incinerated  it  yields  an 
ash  which  is  very  deliquescent,  and  which 
should  afford  no  reaction  with  the  tests  for  cop- 
per." Br. 

For  more  than  one  hundred  years,  under 
the  name  of  "  green  soap,"  there  has  been  used 
in  Europe  a  soap  made  by  saponifying  linseed, 
rape  seed,  or  other  vegetable  oils  with  various 
refuse  oils,  usually  including  fish  oils,  an  ex- 
cess of  potassium  hydroxide,  and  a  little  sodium 
hydroxide.  The  green  color  of  this  soap  was 
probably  due  to  the  presence  of  chlorophyll  in 
the  impure  vegetable  oils  used.  This  green 
soap,  or  so-called  "  German  soap,"  was  for- 
merly imported  into  America,  but  at  present 
has  been  almost  entirely  superseded  by  soft 
soap  made  in  this  country,  from  which  it 
does  not  differ  in  the  nature  of  its  active  con- 
stituents or  in  its  therapeutic  properties. 

If  a  green  soap  be  wanted,  it  may  be  made 
by  the  process  given  in  the  foot-note.1  The  soft 
soap  of  France,  formerly  the  savon  vert  of  the 
French  Codex,  has  a  greenish  color  and  usually 
the  consistence  of  a  soft  ointment.  It  is  made 
of  hemp  seed  oil,  or  sometimes  of  the  dregs 
of  olive  oil,  and  potassium  hydroxide.  G.  M. 
Beringer  (Proc.  A.  Ph.  A.,  1903,  420)  prefers 
to  use  Malaga  olive  oil  in  making  green  soap 
and  M.  I.  Wilbert  {Proc.  A.  Ph.  A.,  1904,  228) 
extracts  the  green  coloring  matter  from  hemp 
seed  by  macerating  25  parts  of  ground  hemp 
seed  with  alcohol  and  obtains  100  parts  of 
a  tincture;  by  substituting  an  equal  measure 
of  this  tincture  for  the  quantity  of  alcohol  used 
in  the  official  process,  a  green  soap  can  be  made, 
which  will  have  the  color  which  is  regarded  by 
some  as  a  very  important  characteristic. 

Uses. — Soft  soap  is  used  in  medicine  almost 
exclusively  in  the  treatment  of  eczema  rub  rum, 
although  sometimes  used  in  other  diseases  of 
the  skin  in  which  a  very  powerfully  stimulant 
application  is  desired.  It  acts  chiefly  by  virtue 
of  the  excess  of  potassium  hydroxide,  which 
enables  it  to  destroy  fatty  matters  rapidly^  to 
remove  exudation,  and  to  affect  the  nutrition 
of  the  skin.  The  tincture,  the  form  in  which 
it  is  usually  employed,  may  be  well  rubbed  upon 
the  part,  either  in  full  strength  or  diluted,  and 

i .«  Qerman  Soft  Soap." — E.  B.  Shuttleworth  has 
furnished  the  following  process  for  its  preparation. 
"  In  a  clean  pot  or  dish,  preferably  of  iron  or  copper, 
and  capable  of  containing  at  least  three  times  the 
quantity,  put  one  part  by  weight  of  linseed  oil ;  heat 
gently,  and  add,  in  two  portions,  three  parts  In 
all,  by  measure,  of  liquor  potassse,  U.  S.  P.  or  B  P., 
providing  either  come  up  to  the  standard  requiring 
5.8  and  5.84  per  cent,  of  potassium  hydrate.  Boil 
quietly  and  stir  frequently  until  the  mass  becomes 
clear,  which  with  four  ounces  of  oil  and  twelve 
ounces  (fluid)  of  liquor  will  require  about  oae  hour, 
and  with  ten  pounds  of  oil  about  five  hours.  If, 
during  the  process,  the  mass  becomes  too  thick  to 
stir  easily,  add  a  little  water.  Allow  the  soap  to 
become  cool,  but,  before  it  sets,  work  in  the  coloring 
matter,  which  must  be  previously  prepared  by  boiling 
finely-powdered  indigo  with  water  until  the  color  is 
formed  into  a  thin  paste.  Twenty  grains  of  indigo, 
boiled  with  one  and  a  half  ounces  of  water  until 
the  mixture  Is  reduced  to  about  one  drachm,  will 
answer  for  the  soap  from  four  ounces  of  oil.  The 
soap  must  not  be  too  hot,  nor  must  it  be  reboiled 
after  adding  the  coloring  matter,  or  the  green  will 
be  destroyed."     (Can.   Pharm.   Journ.,   June,    1878.) 


immediately  afterwards  the  skin  must  be  well 
washed  to  remove  the  alkali,  and  then  zinc 
oxide  or  other  bland  ointment  applied. 

Off.  Prep. — Linimentum  Saponis  Mollis,  U.  8. 
(Br.) ;  Linimentum  Terebinthinae,  Br. 

SARSAPARILLA.  U.  S.  (Br.) 

SARSAPARILLA 

(sar-sa-pa-rll'la) 

"  The  dried  root  of  Smilax  medica  Chamisso 
and  Schlechtendal,  Smilax  ornata  Hooker, 
Smilax  papyracea  Duhamel,  or  a  dried  root 
known  commercially  as  Honduras  Sarsaparilla, 
which  is  probably  obtained  from  Smilax  offi- 
cinalis Kunth  (Fam.  Liliacece)."  U.  S.  "The 
dried  root  of  Smilax  ornata,  Hook.  f.  Im- 
ported from  Costa  Rica  and  commonly  known 
as  Jamaica  sarsaparilla. "   Br. 

Sarsa;  Radix,  Br. ;  Jamaica  Sarsaparilla ;  Salse- 
pareille,  Fr.  Cod.;  Radix  Sarsaparillae,  P.  G.;  Sar- 
6aparille,  Sarsaparilla,  G.;  Salsapariglla,  It.;  Zar- 
zaparrilla  (Raiz  de),  Sp. 

In  the  present  state  of  our  knowledge,  it  is 
impossible  to  decide  with  positiveness  from 
what  species  the  several  commercial  varieties 
of  the  drug  are  respectively  derived.  The  mat- 
ter is  made  more  difficult  by  the  observation  of 
H.  H.  Rusby  that  the  sarsaparilla  which  was 
undoubtedly  grown  in  Honduras  and  which  was 
believed  by  Rusby  to  be  derived  from  S. 
ornata  or  possibly  a  distinct  species,  could  not 
be  differentiated  from  true  Jamaica  sarsapa- 
rilla. (D.  C,  Nov.  1903.)  The  root  (rhizome) 
of  Smilax  China,  a  native  of  China  and  Japan, 
has  been  employed  under  the  name  of  China 
Boot  for  similar  purposes  with  the  official  sar- 
saparilla. As  it  occurs  in  commerce,  it  is  in 
pieces  from  three  to  eight  inches  long  and  an 
inch  or  two  thick,  usually  somewhat  flattened, 
more  or  less  knotty,  often  branched,  of  a 
brownish  or  grayish-brown  color  externally, 
whitish  or  of  a  light  flesh-color  internally,  with- 
out odor,  and  of  a  taste  flat  at  first,  but  after- 
wards very  slightly  bitterish  and  somewhat 
acrid,  like  that  of  sarsaparilla.  The  root  of 
Smilax  aspera  is  said  to  be  employed  in  the 
south  of  Europe  as  a  substitute  for  sarsa- 
parilla; but  it  has  little  reputation.  The  East 
India  sarsaparilla,  which  was  at  one  time  re- 
ferred to  this  species  of  smilax,  is  the  product 
of  Hemidesmus  indicus.2  (See  Hemidesmus.) 
All  the  species  of  smilax  are  climbing  or  trail- 
ing plants,  with  prickly  stems, — a  character 
expressed  in  the  name  of  the  medicine,  which 
is  derived  from  two  Spanish  words  (zarza 
parilla),  signifying  a  small  thorny  vine. 
The  official  species  of  smilax  are  as  follows: 
S.  officinalis,  H.  B.  K.,  Nov.  Gen.  et  Sp. 
(1815),  271. — In  this  species  the  stem  is  twin- 

5  Under  the  name  of  Raiz  de  china  de  Mexico, 
the  Mexican  Pharmacopoeia  recognizes  the  root  of 
S.  rotundifolia  as  diaphoretic  and  depurative,  but, 
according  to  Maisch,  this  reference  Is  Incorrect. 
(See  A.  J.  P.,  1879.) 
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ing,  angular,  smooth,  and  prickly;  the  young 
shoots  are  unarmed;  the  leaves  ovate-oblong, 
acute,  cordiform,  five-  or  seven-nerved,  coria- 
ceous, smooth,  twelve  inches  long  and  four  or 
five  broad,  with  footstalks  an  inch  long,  smooth, 
and  furnished  with  tendrils.  The  young  leaves 
are  lanceolate-oblong,  acuminate,  and  three- 
nerved.  Large  quantities  of  the  root  are  said 
to  be  sent  down  the  Magdalena  River  to  Mom- 
pox  and  Carthagena. 

S.  omata,  Lemaire,  Must.  Hortic.  xii. — This 
plant  was  recognized  by  both  Fliickiger  and 
Hanbury,  and  by  Bentley  and  Trimen  as  S. 
officinalis,  and  was  described  by  Lemaire  with 
a  query  to  it  to  express  his  doubtfulness  of  its 
specific  distinctness.  The  species  is,  how 
now  generally  accepted.  The  plant  has  large 
7-nerved  leaves  resembling  8.  officinalis.  It  is 
especially  distinguished  by  the  young  leaves 
being  mottled  with  white.  See  Botanical  Mag- 
azine, vol.  1 1").  t.  7064. 

S.  papyracea,  Duhain.,  Arb.,  cd.  Nov.  1.  'J  12. 
is  said  to  have  foliage  like  8.  oMemalie,  with  a 
multianirular  stein,  with  squamifonn  thon 
the  angles,  and  petioles  which  are  vaginate  for 
one-fourth  their  length.  It  is  thought  to  be 
the  source  of  Para  sarsaparilla. 

S.  medica,  Bchlecht.  et  Chain.,  in  Linna-a 
(1831),  47. — This  species  has  an  angular  item, 
armed  with  straight  prickles  at  the  joints,  and 
a  few  hooked  ones  in  the  intervals.  The  1 
are  smooth,  bright  green  on  both  sides,  shortly 
acuminate,  five-nerved,  with  the  veins  promi- 
nent beneath.  They  vary  much  in  form,  the 
lower     being     cordate,     auriculate-hastate.     the 

upper   cordate-ovate.    In    the    old    leaves    the 

petiole  and  midrib  are  armed  with  straight  sub- 
ulate prickles.  The  inflorescence  is  an  umbel 
of  from  eight  to  twelve  flowers,  with  a  smooth 
axillary  peduncle  and  pedicels  about  three  lines 
long. 

The  medicinal  species  of  smilaz  grow  in 
Mexico,  Guatemala,  and  the  warm  latitudes  of 
South  America.  The  roots  are  very  long  ami 
slender,  and  originate  in  great  numbers  from 
a  common  head  or  rhizome,  from  which  the 
stems  of  the  plant  rise.  The  whole  root  with 
the  rhizome  is  usually  dug  up,  and  as  brought 
into  market  exhibits  not  unfrequently  portions 
of  the  stems  attached,  sometimes  several  inches 
in  length.  The  commercial  sarsaparillas  are 
conveniently  divided  into  the  mealy  and  non- 
mealy  sarsaparillas.  The  first  class  comprises 
especially  the  Honduras,  Guatemala,  and 
Brazilian  varieties;  the  second  the  Jamaica, 
Mexican,  and  Guayaquil  sarsaparillas.  A 
very  convenient  key  for  distinguishing  the 
commercial  sarsaparillas  by  certain  anatomical 
characters  has  been  devised  by  Luerssen  in  his 
Handbuch  der  Medicin-pharm.  Botanik,  ii.  404. 

Honduras  sarsaparilla  is  the  variety  most 
used  in  this  country.  Regarding  the  botanical 
origin  of  this  drug  little  or  nothing  is  defi- 
nitely known,  but  it  is  believed  by  many 
botanists  to  be  obtained  from  8.  officinalis.  It 
is   brought   from    the   Bay   of   Honduras,   and 


comes  in  bundles  two  or  three  feet  long,  com- 
posed of  several  roots  folded  lengthwise,  and 
secured  in  a  compact  form  by  a  few  circular 
turns.  These  are  packed  in  bales  imperfectly 
covered  with  skins,  each  bale  containing  one 
hundred  pounds  or  more.  The  roots  are  usually 
connected  at  one  extremity  in  large  numbers 
in  a  common  head,  to  which  portions  of  the 
stems  are  also  attached.  In  some  bundles  are 
many  small  fibres,  either  lying  loose  or  still 
adhering  to  the  roots.  The  roots  externally  are 
a  dirty  grayish  or  reddish-brown ;  the  cortical 
portion  beneath  the  epidermis  often  appears 
amylaceous  when  broken. 

The  Jamaica  or  red  sarsaparilla  of  foreign 
writers  is  little  known  by  that  name  in  the 
United  States.  The  island  of  Jamaica  is 
merely   its  channel  of   exportation   to   Europe. 

Jamaica  or  red  sarsaparilla  is  collected  in 
Central  America,  especially  in  Costa  Rica,  and 
is  the  product  of  S.  omata,  Hook,  (see  Botan. 
Man.,  c.xv.  1889,  t.  7054).  It  owes  its  name 
to  the  fact  that  it  has  been  largely  exported  to 
Europe  through  the  island  of  Jamaica.  As 
found  in  commerce  it  is  in  rolls  from  twelve 
to  eighteen  inches  long  by  four  or  five  in 
thickness,  composed  exclusively  of  long  slender 
many-radieled  roots  very  loosely  held  together 
by  a  few  turns.  Sometimes  it  is  pressed  into 
large  hales.  It  is  further  to  he  distinguished 
from  Honduras  sarsaparilla  by  its  dark  color, 
the  greater  abundance  of  coarse  rootlets,  the 
less  quantity  of  starch,  its  relatively  thick  cor- 
tex, and  its  less  sharp  taste.  Its  epidermis  is 
also  redder  than  is  commonly  the  case  with 
Honduras  sarsaparilla. 

Cultivated  Jamaica  Sarsaparilla  {Roja  In- 
gli'sa)  occurs  in  thick  short  rolls  and  is  es- 
pecially characterized  by  its  yellow-brown  or 
lor.  According  t<»  W.  B.  Ilemsley 
Hooker's  I.  1'.  pi.  2589,  it  is  the  product  of 
X.  utilis,  Hemsley,  a  species  related  to  S.  or- 
nata.  from  which  it  differs  by  its  long  pedicu- 
latea  simple  umbels. 

The  Mexican  or  Vera  Cruz  sarsaparilla  is 
derived  from  8.  nvedica.  Although  sometimes 
in  bundles,  it  commonly  comes  in  large,  rather 
loose  bales,  weighing  about  two  hundred 
pounds,  hound  with  cords  or  leather  thongs, 
and  usually  containing  the  roots  folded  upon 
themselves,  and  separately  packed.  These,  as 
in  the  Honduras  sarsaparilla,  consist  of  a  head 
or  caudex  with  numerous  long  radicles,  which, 
however,  are  somewhat  smaller  than  in  that 
variety,  and  have  a  thinner  bark.  They  are 
often  also  much  soiled  with  earth.  It  contains 
but  little  starch  and  has  quadrangular  endo- 
dermal  cells,  with  thickened  walls,  and  more 
or  less  oval  lumen.  It  was  formerly  little  es- 
teemed; but,  from  the  acrid  taste  which  it  pos- 
sesses, it  is  probably  of  equal  value  to  the  other 
kinds.  It  is  probably  derived  from  Smilax 
medica. 

Another  variety  is  the  Cardcas  sarsaparilla, 
brought  in  large  quantities  from  La  Guayra. 
It  is  in  oblong  packages,  of  about  one  hundred 
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pounds,  surrounded  with  broad  strips  of  hide, 
which  are  connected  laterally  with  thongs  of 
the  same  material,  leaving  much  of  the  root 
exposed.  The  roots,  as  in  the  last  variety,  are 
separately  packed,  but  more  closely  and  care- 
fully. The  radicles  are  often  very  amylaceous 
internally,  in  this  respect  resembling  the  fol- 
lowing variety. 

The  Brazilian,  or,  as  it  is  called  in  Europe, 
the  Lisbon  or  Para  sarsaparilla,  is  not  very 
plentiful  in  commerce.  It  comes  from  the 
ports  of  Para  and  Maranham,  in  cylindrical 
bundles  from  three  to  five  feet  in  length  by 
about  a  foot  in  thickness,  bound  about  by  close 
circular  turns  of  a  very  flexible  stem,  and  con- 
sisting of  unfolded  roots,  destitute  of  caudex 
(rhizome)  and  stems,  and  having  few  radical 
fibres.  It  was  also  shown  in  the  Brazilian  ex- 
hibit in  the  Centennial  Exhibition,  neatly  cut 
and  tied  into  bundles  about  a  foot  long  and 
eight  inches  in  diameter.  It  is  the  variety  of 
which  Hancock  speaks  as  celebrated  through- 
out South  America  by  the  name  of  Sarsa  of  the 
Rio  Negro,  and  is  considered  the  most  valuable 
variety  of  the  drug.  It  is  distinguished  by  the 
thinness  of  its  cortex,  the  large  amount  of 
starch  that  it  contains  and  its  large,  radially 
elongated  endodermal  cells.  It  was  said  by 
Martius  to  be  derived  from  Smilax  syphilitica; 
but  Hancock  considers  that  portion  of  it  which 
comes  from  the  Rio  Negro,  and  is  shipped  at 
Para,  as  the  product  of  an  undescribed  species, 
certainly  not  S.  syphilitica.  As  determined  by 
Richard,  it  is  the  product  of  the  S.  papyracea 
of  Poiret. 

The  variety  described  by  Bentley  under  the 
name  of  Guatemala  sarsaparilla  was  collected 
in  the  province  of  Sacatapeques,  about  ninety 
miles  from  the  sea.  It  is  in  cylindrical  bundles 
about  two  feet  eight  inches  long  by  four  inches 
in  diameter,  composed  of  separate  roots,  ar- 
ranged in  parallel  order,  without  rootstalk,  and 
bound  together  by  a  few  turns  of  the  flexible 
stem  of  a  monocotyledonous  plant.  The  bun- 
dles resemble  the  Brazilian  in  arrangement,  but 
are  much  less  compact.  It  is  amylaceous,  has 
considerable  acrimony,  and  is  probably  one  of 
the  most  efficient  varieties.  Bentley  ascribes  it 
to  S.  papyracea.  For  a  particular  description 
of  the  root,  see  P.  J.,  xii.  472. 

Guayaquil  sarsaparilla,  according  to  Spruce, 
grows  in  valleys  on  the  western  slopes  of  the 
equatorial  Andes.  It  is  usually  not  in  bundles, 
but  carelessly  packed  in  bales.  "The  rhizome 
and  a  portion  of  the  stem  are  often  present,  the 
latter  being  round  and  prickly.  The  root  is 
dark,  large,  and  coarse-looking,  with  a  good 
deal  of  fibre.  The  bark  is  furrowed,  rather 
thick,  and  not  mealy  in  the  slenderer  portions 
of  the  root,  which  is  near  the  rootstalk;  but, 
as  the  root  becomes  stout,  so  its  bark  becomes 
smoother,  thicker,  and  amylaceous,  exhibiting 
when  cut  a  fawn-colored  or  pale  yellow  in- 
terior." 

Properties. — The  dried  sarsaparilla  roots  are 
several  feet  in  length,  about  the  thickness  of  a 


goose-quill,  cylindrical,  more  or  less  wrinkled 
longitudinal  1}',  flexible,  and  composed  of  a 
thick  exterior  cortical  portion,  covered  with  a 
thin  easily  separable  epidermis,  of  an  inner 
layer  of  ligneous  fibre,  and  of  a  central  pith. 
The  epidermis  is  of  various  colors,  generally 
ash-colored,  grayish  brown,  or  reddish  brown, 
and  sometimes  very  dark.  It  is  composed  of 
several  rows  of  elongated  flattened  cells,  with 
their  walls  thickened  by  secondary  deposits. 
The  cortical  portion  is  in  some  specimens 
whitish,  in  others  brown,  and  not  infrequently 
of  a  pink  or  rosy  hue.  It  is  occasionally  white, 
brittle,  and  almost  powdery  like  starch.  It  is 
formed  of  a  loose  parenchymatous  tissue,  whose 
cells  are  often  loaded  with  starch  and  raphides. 
Between  it  and  the  woody  centre  is  a  circle  of 
small  cells,  which  form  the  so-called  nucleus 
sheath.  The  woody  part  is  usually  very 
thin  and  composed  of  longitudinal  fibres, 
which  allow  the  root  to  be  split  with  facility 
through  its  whole  length.  Its  vascular  bundles 
contain  pitted  ducts  and  prosenchymatous  cells. 
Scattered  vascular  bundles  sometimes  occur  in 
the  central  medulla,  which  is  composed  of  large 
medullary  cells.  The  cells  of  the  endoderm  are 
nearly  square  in  transverse  section,  and  uni- 
formly thickened. 

Sarsaparilla  in  its  ordinary  state  is  nearly  or 
quite  inodorous,  but  in  decoction  acquires  a 
decided  and  peculiar  odor.  To  the  taste  it  is 
mucilaginous  and  very  slightly  bitter,  and, 
when  chewed  for  some  time,  produces  a  dis- 
agreeable acrid  impression,  which  remains  long 
in  the  mouth  and  fauces.  It  is  officially  de- 
scribed as  "  usually  more  than  1  M.  in  length, 
and  4  to  6  Mm.  thick,  with  few  or  many  fine 
roots  adhering;  externally  varying  from  light 
gray-brown  and  smooth,  with  few  deep  and 
sharp  wrinkles,  to  dark  or  orange-brown  and 
less  smooth,  and  with  more  and  smaller 
wrinkles;  internally  whitish,  with  a  thick, 
mealy  or  sometimes  horny  cortex,  a  circular 
wood-zone,  and  a  thick  pith;  fracture  tough; 
nearly  inodorous;  taste  mucilaginous,  somewhat 
sweetish  and  bitter,  slightly  acrid.  The  thick, 
woody,  knotty  rhizome,  if  present,  should  be 
removed."  U.  S.  The  root  is  efficient  in  pro- 
portion as  it  possesses  this  acrimony,  which  is 
said  by  some  authors  to  be  confined  to  the  corti- 
cal portion,  while  the  ligneous  fibre  and  medul- 
lary matter  are  insipid  and  inert.  Hancock 
avers  that  all  parts  are  equally  acrid  and  effi- 
cacious. The  truth  is  probably  between  the 
two  extremes,  and,  as  in  most  medicinal  roots, 
it  must  be  admitted  that  the  bark  is  more 
powerful  than  the  interior  portions,  while  these 
are  not  wholly  inactive.  The  virtues  of  the 
root  are  communicated  to  water,  cold  or  hot, 
but  are  impaired  by  long  boiling.  They  are 
extracted  also  by  diluted  alcohol.  According 
to  Hancock,  the  whole  of  the  active  matter  is 
not  extracted  by  water.  In  South  America  it 
is  the  custom  to  prepare  sarsaparilla  by  diges- 
tion in  wine  or  spirit,  or  by  infusion  in  water 
with  additions  which  may  produce  the  vinous 
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fermentation  and  thus  add  alcohol  to  the  men- 
struum. The  same  result,  as  to  the  superior 
efficacy  of  alcohol  as  a  solvent  of  the  acrid 
principle  of  sarsaparilla,  has  been  obtained  by 
the  French  experimentalists.  It  has  been  sug- 
gested that  sarsaparilla,  the  virtues  of  which 
are  admitted  to  be  impaired  by  long  boiling, 
might  also  be  injured  by  the  degree  of  heat 
applied  in  the  water  or  steam  bath.  But  the 
contrary  appears  to  have  been  proved  by  J.  F. 
Judge  of  Cincinnati.  (Proe.  A.  Ph.  A.,  1873, 
p.  595.) 

Parillin.  (Smilaein.  Pariglin.  Salseparin. 
Parallinic  acid.) — The  crystalline  principle  in 
which  the  virtues  of  sarsaparilla  reside  is  now 
called  parillin.  It  was  first  discovered  by  Pa- 
lotta,  who  described  it  in  1824  under  the  name 
of  pariglin.  Subsequently,  Folchi  supposed 
that  he  had  found  another  principle,  which  he 
called  smilaein.  Fliickiger  recommends  the 
preparation  of  parillin  by  exhausting  the 
crashed  root  with  warm  alcohol  and  distilling 
the  tincture  until  the  residue  weighs  one-sixth 
of  the  root.  It  is  then  gradually  mixed  with 
one  and  a  half  times  its  weight  of  water,  and 
alter  several  days  the  liquid  is  decanted  from 
the  light  yellow  precipitate,  which  is  then  mixed 
with  about  half  its  volume  of  alcohol,  trans- 
ferred to  a  filter,  and  washed  with  alcohol  of 
20  or  30  per  cent,  hecause  parillin  is  less  soluble 
in  weak  alcohol  than  in  strong  alcohol.  The 
yield  was  0.18  and  0.19  per  cent.  It  is  white, 
inodorous,  almost  tasteless  in  the  solid  state. 
but  bitter,  acrid,  and  nauseous  when  dissolved 
in  alcohol  or  water.  It  is  very  slightly  soluble 
in  cold  water,  hut  more  readily  in  boiling  water, 
without  crystallizing  on  cooling.  It  is  very 
soluble    in    alcohol,    especially    at     the    boiling 

temperature.     Ether  and  the  volatile  oils  also 

dissolve  it.      Its  aqueous  solution   has  the  prop- 

of    frothing    very    much    on    agitation. 

According  to  Fliickiger,  concentrated  sulphuric 
acid  yields  a  yellow  solution,  which,  on  absorb- 
ing moisture,  gradually  turns  cherry-red  ;  warm 
diluted  sulphuric  acid  colors  parillin  greenish, 
then  red,  and  finally  brown;  phosphoric  acid 
has  a  similar  reaction,  but  the  color  is  more 
greenish-yellow.  The  aqueous  solution  is  pre- 
cipitated by  alcoholic  solution  of  lead  acetate, 
by  lead  subacetate.  and  by  tannin,  and  when 
warmed  reduces  alkaline  copper  tartrate,  but 
does  not  react  with  other  tests  for  mgar  until 
after  it  has  been  boiled  with  a  dilute  acid, 
when  the  solution  acquires  a  green  fluorescence. 
This  is  best  observed  if  a  trace  of  parillin  is 
dissolved  in  warm  concentrated  sulphuric  acid, 
and  disappears  on  dilution  with  water  or  on 
neutralizing  with  ammonia.  Parillin  is  not 
sternutatory;  its  acrid  taste  is  best  observed 
in  alcoholic  solution.  (See  A.  J.  P.,  xii.  245.1 
The  solutions  of  parillin  are  without  acid  or 
alkaline  reaction.  By  treatment  with  dilute 
mineral  acids,  it  is  resolved  into  parigenin  and 
sugar.  Poggiale  found  parillin  both  in  the 
cortical  and  in  the  medullary  part  of  the  root, 
but  most  largely  in  the  former.     W.  von  Schulz 


(P.  J.,  1892,  6)  has  shown  that  Dragendorff's 
smilaein  or  sarsaparill-saponin,  C30H32O10, 
sarsa-saponin,  C22H36O10,  discovered  by  him- 
self, and  Fliickiger's  parillin,  C26H44O10;  are 
three  homologous  compounds  all  belonging  to 
the  same  series,  having  the  general  formula 
CnH2n— 8O10.  These  three  all  split  up  into  sarsa- 
sapogenin  (parigenin  of  Fliickiger)  and  one 
or  more  molecules  of  glucose  on  boiling  with 
dilute  acids.  Kobert  {A.  J.  P.,  1892,  465) 
comes  to  practically  the  same  results,  stating 
the  constituents  to  be  parillin  (C26H44O10-+- 
2JH2O),  insoluble  in  water;  saponin  (sarsa- 
parill-saponin), 5(CaoH320io  +  23H2O),  solu- 
ble in  water;  and  sarsa-saponin,  12(C2aH360io 
+  2H2O),  easily  soluble  in  water,  and  the  most 
poisonous  of  the  constituents. 

The  sarsaparilla  of  commerce  is  apt  to  be 
nearly  if  not  quite  inert,  either  from  age,  or 
from  having  been  obtained  from  inferior  species 
of  Smilax.  This  inequality  of  the  medicine,  with 
the  improper  modes  of  preparing  it  long  in 
vogue,  has  probably  contributed  to  its  variable 
reputation.  The  only  criterion  of  good  sarsa- 
parilla to  be  relied  on  is  the  taste.  If  it  leave 
a  decidedly  acrid  impression  in  the  mouth  after 
having  been  chewed  for  ■  short  time,  it  may 
he  considered  efficient ;  if  otherwise,  it  is  prob- 
ably inert.  Various  false  sarsaparillas  have 
been  sent  into  commerce  from  South  America. 
For  description  hv  C.  Hartwich  see  A.l'ltarm., 
duly,  1902. 

Uses. —  Few  medieinea  have  undergone 
greater  ehangea  of  reputation.  About  the  mid- 
dle of  the  sixteenth  century  it  was  introduced 
into  Europe  U  a  remedy  for  the  venereal  dis- 
.    in    which    it    had    heen    found    very   useful 

in  the  recent  Spanish  settlements  in  the  West 

Indies.  After  a  time  it  fell  into  disrepute, 
and  was  little  employed  until  about  a  century 
ago,  when  it  was  again  brought  into  notice  by 
Fordyce  and  others,  as  a  useful  adjuvant  ai.d 
eorrigenl  of  mercury  in  lues  venerea.  Since 
that  period  very  different  opinions  have  been 
entertained  of  it.  Some,  among  whom  was 
Cullen,  considered  it  wholly  inert;  others,  on 
the  contrary,  have  had  the  most  unbounded  con- 
fidence in  its  powers.  The  probable  cause  of 
much  of  this  discrepancy  has  been  already  men- 
tioned. Experience,  amonjr  both  regular  prac- 
titioners and  empirics,  would  seem  to  have 
placed  its  efficacy  beyond  reasonable  doubt. 
Its  most  extensive  and  useful  application  is  in 
the  treatment  of  secondary  syphilis  and  syphi- 
loid diseases  and  that  shattered  state  of  the  sys- 
tem which  sometimes  follows  the  imprudent 
use  of  mercury  in  these  affections.  It  is  also 
employed,  though  with  less  obvious  benefit,  in 
chronic  rheumatism,  scrofulous  affections,  cer- 
tain cutaneous  diseases,  and  other  depraved 
conditions  of  health.  Its  mode  of  action  is 
less  evident  than  its  ultimate  effects.  It  is  said 
to  increase  the  perspiration  and  urine;  but,  al- 
lowing it  to  do  so,  the  effect  is  too  slight  to 
explain  its  remedial  influence,  and  even  that 
which  is  produced  has  been  ascribed  by  some 
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to  the  medicines  with  which  it  is  generally 
associated,  or  to  the  liquid  in  which  it  is  ex- 
hibited. In  this  ignorance  of  its  precise  modus 
operandi,  we  call  it  an  alterative. 

Sarsaparilla  may  be  administered  in  the 
form  of  infusion,  compound  decoction,  com- 
pound syrup,  or  fluidextract.  A  beer  made  by 
fermenting  an  infusion  of  the  drug  with  mo- 
lasses is  said  to  be  a  popular  remedy  in  South 
America.1  The  smoke  of  sarsaparilla  has  been 
highly  recommended  in  asthma.  (J.  P.  C, 
xviii.  221.) 

Dose,  thirty  to  sixty  grains  (2  to  3.9  Gm.). 

Off.  Prep. — Fluidextractum  Sarsaparillae,  U.  8. 
{Br.)  ;  Fluidextractum  Sarsaparillae  Compositum, 
17.  8.;  Liquor  Sarsae  Compositus  Concentratus, 
Br.;  Syrupus  Sarsaparillae  Compositus,  U.  8. 
(from  fluidextract). 

SASSAFRAS.  U.  S.  (Br.) 

SASSAFRAS 

(sas'sa-fras) 

"  The  dried  bark  of  the  root  of  Sassafras 
variifolium  (Salisbury)  0.  Kuntze  (Syn.  Sas- 
safras Sassafras  (Linne)  Karsten)  (Fam. 
Lauracece),  collected  in  early  spring  or  au- 
tumn, and  deprived  of  the  periderm."  U.  S. 
"  The  dried  root  of  Sassafras  officinale,  T. 
Nees  and  Eberm."  Br,     See  next  article. 

Sassafras  Radix,  Br. ;  Sassafras  Bark,  Sassa- 
fras ;  Sassafras,  Fr.  Cod.,  O. ;  Sassaf  rasso,  It.  ; 
Sasafras   (Leno  de),  Sp. 

SASSAFRAS  MEDULLA.  U.  S. 

SASSAFRAS  PITH 

(sas'sa-fras  me-dtil'la) 

"  The  dried  pith  of  Sassafras  variifolium 
(Salisbury)  0.  Kuntze  (Syn.  Sassafras  Sassa- 
fras (Linne)  Karsten)  (Fam.  Lauracece)." 
U.  S. 

Sassafras  variifolium,  Salisb.,  0.  Kuntze; 
Sassafras  Sassafras,  Karsten,  Deutsch.  Fl. 
(1880-83). — Laurus  Sassafras,  Linn.,  Sp.  PI. 
1753. — Laurus  variifolia,  Salisb.,  Prodromus, 
etc.,  1796. — Sassafras  officinale,  Nees  ab  Esen- 
beck  and  Ebermaier,  1830. — This  is  an 
indigenous  tree,  of  medium  size,  rising  in 
favorable  situations  from  thirty  to  fifty  feet, 
with  a  trunk  about  a  foot  in  diameter.  In  the 
Southern  States  it  is  sometimes  larger,  and  in 
the  northern   parts  of  New  England  is  little 

1  Sarsaparilla  Beer. — The  following  is  Hancock's 
formula.  "  Take  of  Rio  Negro  sarsa,  bruised,  2 
pounds ;  bark  of  guaiac.  powdered,  8  ounces ;  rasp- 
ings of  guaiac  wood,  anise-seeds,  and  licorice  root, 
each  4  ounces ;  mezereon,  bark  of  the  root,  2  ounces ; 
treacle  [molasses],  2  pounds;  and  a  dozen  bruised 
cloves ;  pour  upon  these  ingredients  about  four 
gallons  of  boiling  water,  and  shake  the  vessel 
thrice  a  day.  When  fermentation  has  well  begun,  it 
is  fit  for  use,  and  may  be  taken  in  the  dose  of  a 
small  tumblerful  twice  or  thrice  a  day."  This  for- 
mula is  worthy  of  attention ;  but  the  bark  of 
guaiacum,  which  is  not  kept  in  the  shops,  might 
be  omitted,  or  replaced  by  the  wood. 


more  than  a  shrub.  The  bark  of  the  stem  and 
large  branches  is  rough,  deeply  furrowed,  and 
grayish;  that  of  the  extreme  branches  or  twigs 
is  smooth  and  beautifully  green.  The  leaves, 
which  are  alternate,  petiolate,  and  downy  when 
young,  vary  much  in  their  form  and  size  even 
upon  the  same  tree.  Some  are  oval  and  entire, 
others  have  a  lobe  on  one  side,  but  the  greater 
number  are  three-lobed.  Their  mean  length  is 
four  or  five  inches.  The  flowers,  which  appear 
before  the  leaves,  are  small,  of  a  pale  greenish- 
yellow  color,  and  disposed  in  racemes  which 
arise  from  the  branches  below  the  leaves  and 
have  linear  bracts  at  their  base.  The  corolla 
is  divided  into  six  oblong  segments.  The  male 
flowers  have  nine  stamens;  the  hermaphrodite, 
which  are  on  a  different  plant,  have  only  six, 
with  a  simple  style.  The  fruit  is  an  oval 
drupe,  about  as  large  as  a  pea,  of  a  deep  blue 
color  when  ripe,  and  supported  on  a  red 
pedicel,  enlarged  at  the  extremity  into  a  cup 
for  its  reception.  For  the  microscopical  char- 
acter of  the  root  and  bark,  see  E.  S.  Bastin, 
A.  J.  P.,  June,  1895.  See  also  Ph.  Rev., 
1899,  450. 

The  sassafras  is  common  throughout  the 
United  States,  and  extends  into  Mexico.  The 
fresh  flowers  have  a  slightly  fragrant  odor, 
and  almost  all  parts  of  the  plant  are  more  or 
less  aromatic.  The  best  time  for  collecting  the 
pith  is  after  the  occurrence  of  frost  in  autumn, 
and  the  same  is  the  case  also  with  the  bark  of 
the  root.  The  wood  of  the  root  is  brownish 
white,  the  bark  spongy  and  divisible  into 
layers.  Although  the  Br.  Ph.  recognizes  the 
whole  root  as  official,  the  activity  resides  in  the 
bark,  which  alone  should  be  employed. 

Bark  of  Sassafras  Boot. — As  found  in 
commerce,  this  is  usually  in  small  irregular 
fragments,  sometimes  invested  with  a  brownish 
epidermis,  sometimes  partially  or  wholly  freed 
from  it,  of  a  reddish  or  rusty  cinnamon  hue, 
very  brittle,  and  presenting  when  freshly 
broken  a  lighter  color  than  that  of  the  ex- 
posed surfaces.  The  living  bark  is  nearly 
white,  but  becomes  colored,  on  exposure,  im- 
mediately after  collection.  It  is  officially  de- 
scribed as  "  in  irregular  transversely  curved, 
reddish-brown  pieces,  of  variable  length  and  0.5 
to  5  Mm.  thick;  outer  surface  nearly  smooth; 
inner  surface  obscurely  short-striate ;  soft, 
fragile,  with  a  short,  corky  fracture;  strongly 
fragrant;  taste  mucilaginous,  aromatic,  and 
astringent."  U.  S.  These  properties  are  ex- 
tracted by  water  and  alcohol.  According  to 
Reinsch,  the  bark  contains  a  heavy  and  light 
volatile  oil,  camphorous  matter,  fatty  matter, 
resin,  wax,  a  peculiar  decomposition  product  of 
tannic  acid  called  sassafrid,  tannic  acid,  gum, 
albumen,  starch,  lignin,  and  salts.  (See  Oleum 
Sassafras,  page  875.)  The  sassafrid  bears  some 
analogy  to  cinchonic  red,  and,  like  it,  appears 
to  be  a  derivative  of  the  tannin,  which  exists 
in  much  larger  proportion  in  the  fresh  bark 
than  in  that  long  kept.  (Procter,  A.  J.  P., 
1866,  p.  490.)     Owing  to  its  volatile  oil  and 
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tannic  acid,  the  bark  of  sassafras  root  is  an 
aromatic  stimulant  and  astringent.  It  is  used 
almost  exclusively  as  an  adjuvant  to  other  more 
efficient  medicines,  the  flavor  of  which  it  im- 
proves, while  it  renders  them  more  acceptable  to 
the  stomach.  The  volatile  oil  may  be  used  as  an 
aromatic.  In  overdoses  it  is  capable  of  produc- 
ing marked  narcotic  poisoning,  and  it  is  said 
to  act  upon  the  lower  animals  as  a  narcotic. 
John  Bartlett  has  reported  several  cases  in 
which  its  use  apparently  caused  abortion. 

Sassafras  Pith. — This  is  in  slender  cylin- 
drical pieces,  very  light  and  spongy,  about 
5  Mm.  in  diameter,  with  a  mucilaginous  taste, 
and  in  a  slight  degree  the  characteristic  flavor 
of  the  sassafras.  It  is  officially  described  as 
"  in  more  or  less  cylindrical,  often  curved  or 
coiled  pieces  of  variable  length  and  about  5 
Mm.  in  diameter,  whitish,  very  light,  with  a 
slight  odor  and  a  mueilapinous  taste.  When 
macerated  in  water  Sassafras  Pith  yields  a 
mucilage  which  is  not  precipitated  upon  the 
addition  of  alcohol."  U.  S.  It  abounds  in  a 
gummy  matter,  which  it  readily  imparls  to 
water,  forming  a  limpid  mucilage,  which  if 
not  precipitated  by  alcohol,  but  has  much  less 
tenacity  than  that  of  gum  arabic  and  will  not 
answer  m  a  substitute  in  the  suspension  of 
insoluble  substances.  This  mucilage  is  much 
employed  as  I  toothing  application  in  inflamma- 
tion of  thl  'id  forms  an  agreeable  and 
useful  drink  in  dysenteric,  catarrhal,  and 
nephritic  diseases.  It  may  be  prepared  by 
adding  a  drachm  of  the  pith  to  a  pint  of  boil- 
ing wafer. 

Dose,  of  sassafras  bark,  one  to  two  drachms 
(3.9  to  7.7  Gm.). 

Off.  Prep. — From  sassafras  bark. — Fluidex- 
t raetum  SarsaparilliP  Oompositum,  U.  8  '  I-iquor 
Sarsir   Cornpositus  Concent  rat  us.   Br. 

From  sassafras  pith. — Mucilago  Sassafras  Me- 
dullae,   U.  S. 

SCAMMONI/E  RADIX.  Br. 

SCAMMONY  ROOT 
(scam-mo'nl-ae  ra'dlx) 

"  The  dried  Root  of  Convolvulus  Scammonia, 
Linn."    Br. 

The  root  of  the  scammony  is  recognized  by 
the  British  Pharmacopoeia  solely  for  the  prepa- 
ration of  the  resin.  It  is  officially  described 
as  "  brownish-gray  or  yellowish  gray,  tapering 
or  nearly  cylindrical  roots,  varying  usually 
from  one  to  three  inches  (two  and  a  half 
to  seven  and  a  half  centimetres)  or  more  in 
diameter.  The  Root  is  frequently  contorted  and 
the  surface  longitudinally  furrowed.  It  is  en- 
larged at  the  crown,  and  bears  the  remains  of 
slender  aerial  stems.  The  fracture  is  very 
coarsely  fibrous;  internally  the  color  is  light  or 
dark  gray.  The  section  exhibits  an  abnormal 
wood,  consisting  of  numerous  irregularly  ar- 
ranged wood  bundles;  and,  when  examined 
under  the  microscope,  appears  beset  with  starch 


grains  of  characteristic  shape,  and,  especially  in 
the  cortical  region,  with  resin-cells.  Odor  char- 
acteristic; taste  at  first  somewhat  sweet,  after- 
wards slightly  acrid.  It  yields  to  alcohol  (90 
per  cent.)  a  resin  which  should  have  the  prop- 
erties of  Scammony  Resin."  Br.  The  wood 
consists  of  compressed  pale  brown,  coarsely 
porous,  usually  subdivided  fibres  in  a  paren- 
chymatous tissue  similar  to  the  bark.  For 
microscopic  structure,  see  Dragendorff's  Jahres- 
bericht,  1875.1 

The  root  of  the  male  jalap  (orizaba  root, 
Pur  go  macho)  has  recently  largely  replaced  in 
commerce  the  scammony  root  on  account  of 
its  containing  a  much  larger  percentage  of 
resin  chemically  indistinguishable  from  that 
of  scammony.  The  Levant  or  true  scammony 
root,  it  is  said,  averages  a  little  under  9  per  cent, 
of  resin,  while  the  Mexican  root2  usually  yields 
over  15  per  cent.  Male  jalap  occurs  in  trans- 
verse pieces  one  half  to  an  inch  in  thickness 
and  two  to  four  inches  in  diameter  or  in  the 
case  of  the  smaller  roots  in  pieces  three  or 
four  inches  long  sometimes  obliquely  cut,  the 
transverse  sbces  show  concentric  rings  with 
protruding  coarse  fibres  which  at  once  distin- 
guishes it  from  the  true  scammony  in  which 
the  vascular  bundles  are  scattered. 


1  I-arge  quantities  of  a  false  scammony  root  of 
unknown  botanical  origin  have  appeared  in  the  Lon- 
don market.  The  root  Is  2  to  8  Indies  In  diameter 
with  a  thin,  brittle,  blackish-brown  bark,  and  on 
transverse  section  six  or  seven  rings  of  wood.  It 
Is  odorless  and  tasteless.  (See  P.  J.,  May,  1001, 
506.) 

1  Mexican  Scammony  Root. — Mexican  scammony 
root  has  been  Identified  by  10.  M.  Holmes  as  being 
undoubtedly      the     root      of     Ipumuii     oriznUi nsin,     anil 

in    d(  v  follows:    Tne    appearance    is    quite 

characteristic  and  quite  different  from  that  of  scam- 
mony root,  it  occurs  mostly  in  transverse  slices, 
abowlng  concentric  rings,  from  which  coarse  fibres 
protrude  on  both  of  the  transverse  surfaces.  The 
sections  are  mostly  those  of  the  larger  portion  of 
root,  and  vary  from  2  to  3  In.  or  more  in 
<l i:i iti<  t.r.  but  are  only  about  V6  In.  to  %,  in.  in  thick- 
ness. The  smaller  roots  are  about  1  in.  or  so  In 
diameter,  but  are  frequently  3  or  4  In.  long  ;  a  few 
pieces  are  obliquely  cut.  The  concentric  arrange- 
ment of  the  vas<ular  bundles  at  once  distinguishes 
It  from  the  root  of  Convolvulus  scammonia,  in  which 
tbey  are  scattered  and  somewhat  rounded,  forming 
islands,  as  it  were.  In  the  softer  tissue.  It  appears 
that  during  1908  there  was  an  Importation  of  over 
3,000  bags,  which  sold  readily  to  the  German  makers 
of  scammony  resin.  Analyses  made  showed  from  6.4 
to  22.2  per  cent,  of  resin,  but  most  of  It  yielded  about 
17  per  cent.  While  chemically  there  appears  to  be 
no  difference  between  scammony  resin  and  the  resin 
of  liiomu-a  orxzabennis,  It  remains  to  be  ascertained 
If  they  are  Identical  In  their  physiological  action. 
At  the  request  of  Holmes,  Harold  Dean  determined 
the  amount  of  resin  in  a  specimen  and,  in  a  separate 
paper,  gives  the  method  employed  and  the  results, 
as  follows :  The  drug  was  powdered,  exhausted  by 
percolation  with  alcohol  (90  per  cent.),  the  greater 
part  of  the  alcohol  distilled  off,  and  the  resulting 
strong  tincture  poured  Into  three  times  its  volume 
of  water.  The  resin  separated  as  a  mass  of  honey- 
like consistence.  It  was  well  washed  with  boiling 
water  until  the  washings  were  free  from  sugar  and 
from  color,  and  then  dried  on  a  water  bath  until 
the  weight  was  constant.  The  yield  of  resin 
amounted  to  18.5  Gm.  from  100  Om.  of  the  powdered 
drug;  this  is  the  highest  percentage  yet  recorded 
from  this  source.  The  dried  resin  was  pale  brown, 
and  almost  entirely  soluble  In  ether,  the  Insoluble 
portion  from  18.5  Gm.  weighing  less  than  0.25 
Gm  It  had  the  general  characters  of  scammony 
resin.  The  powdered  drug,  dried  at  100°  £.  yielded 
9  89  per  cent,  of  ash.  (P.  J-,  March  5,  1004,  226, 
327.) 
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Uses. — Seammony  root  in  substance  is  not 
used  medicinally,  but  solely  for  making  resin 
of  seammony. 

Off.  Prep. — Scammoniae  Resina,  Br. 

SCAMMONIUM.  U.  S.,  Br. 

SCAMMONY 

( Bcam-m6'nl-um ) 

"A  gum-resin  obtained  by  incising  the  liv- 
ing root  of  Convolvulus  Scammonia  Linne 
(Fam.  Convolvulacece) ."  U.  S.  "A  gum-resin 
obtained  by  incision  from  the  living  root  of 
Convolvulus  Scammonia,  Linn.  Known  in 
commerce  as  virgin  seammony."  Br. 

Scammonium  Alepense  ;  Scammonee  d'Alep,  Fr.  Cod.; 
Scammoniurn,    O.;   Scamonea,   It.;   Escamonea,   8p. 

Convolvulus  Scammonia,  L.,  Sp.  PI.  (1753) 
55;  Willd.,  Sp.  Plant,  i.  845;  B.  &  T.  187. 
This  vine  has  a  perennial,  tapering  root,  from 
three  to  four  feet  long,  from  nine  to  twelve 
inches  in  circumference,  branching  towards  its 
lower  extremity,  covered  with  a  light  gray 
bark,  and  containing  a  milky  juice.  The  stems 
are  numerous,  slender,  and  twining,  extending 
sometimes  fifteen  or  twenty  feet  upon  the 
ground  or  on  neighboring  plants,  and  fur- 
nished with  smooth,  bright  green,  arrow- 
shaped  leaves,  which  stand  alternately  upon 
long  footstalks.  The  flowers  are  placed  in 
pairs,  or  three  together,  upon  the  peduncles, 
which  are  round,  axillary,  solitary,  and  of 
nearly  twice  the  length  of  the  leaf.  The  plant 
is  a  native  of  Syria,  Anatolia,  and  the  Archi- 
pelago. 

Seammony  is  collected,  according  to  Russell, 
in  the  following  manner.  In  the  month  of 
June,  the  earth  is  cleared  away  from  about 
the  root,  the  top  of  which  is  cut  off  obliquely 
about  two  inches  from  the  origin  of  the  stems. 
The  milky  juice  which  exudes  is  collected  in 
shells,  or  other  convenient  receptacle,  placed 
at  the  most  depending  part  of  the  cut  surface. 
A  few  drachms  only  are  collected  from  each 
root.  The  juice  from  several  plants  is  put 
into  any  convenient  vessel,  and  concretes  by 
time.  In  this  state  it  constitutes  genuine  seam- 
mony, but  is  very  seldom  exported.  It  is 
generally  prepared  for  the  market  by  admix- 
ture, while  it  is  yet  soft,  with  the  expressed 
juice  of  the  stalks  and  leaves,  with  wheat  flour, 
chalk,  ashes,  fine  sand,  etc.,  and  it  has  been 
supposed  that  seammony  sometimes  consists 
wholly  or  in  great  part  of  the  expressed  juice 
of  the  root  evaporated  to  dryness  by  exposure 
to  the  sun  or  by  artificial  heat.  According  to 
Landerer,  the  roots  from  which  the  juice  has 
been  collected  are  in  some  places  boiled  with 
water  in  copper  vessels,  and  the  extract  added 
to  the  juice,  not  so  much  with  the  purpose  of 
adulteration  as  under  the  impression  that  it 
favorably  modifies  the  action  of  the  drug. 
Seammony  is  exported  chiefly  from  Smyrna, 
though   small   quantities   are   said   to  be   sent 


out  of  the  country  at  Alexandretta,  the  sea- 
port of  Aleppo.  Pereira  was  informed  by  a 
merchant  who  resided  in  Smyrna  that  it  is 
brought  in  a  soft  state  into  that  city 
upon  camels,  and  afterwards  adulterated  by 
individuals  called  seammony  makers.  The 
adulteration  appears  to  be  conducted  in  con- 
formity with  a  certain  understood  scale,  more 
or  less  foreign  matter  being  added  according 
to  the  price.  The  materials  employed  are 
chiefly  chalk  and  some  kind  of  flour  or  meal. 
Very  little  comparatively  is  exported  perfectly 
pure.  We  obtain  seammony  either  directly  from 
Smyrna,  or  indirectly  through  some  of  the 
Mediterranean  ports.1 


1  An  interesting  account  of  the  collection  and 
preparation  of  seammony  in  Anatolia,  in  the  vicinity 
of  Smyrna,  has  been  communicated  by  S.  II.  Mal- 
tass  to  the  P.  J.,  xiii.  264.  The  juice  is  collected 
in  the  same  manner  as  described  by  Russell  in 
reference  to  Syria.  The  product,  however,  of  each 
plant  is  somewhat  less.  In  some  districts,  according 
to  Maltass,  ten  plants  produce  only  a  drachm  of 
seammony  ;  in  others  the  average  from  each  root  is 
a  drachm,  and  in  a  good  soil  a  plant  four  years 
old  will  yield  two  drachms.  The  juice  received  in 
the  shells  is  mixed  with  another  portion  scraped 
from  the  cut  surface  of  the  root,  and  this  mixture 
is  the  pure  or  lachryma  seammony.  Only  a  small 
quantity  of  this  is  taken  to  Smyrna,  the  greater 
part  being  adulterated  by  the  peasants  before  it 
reaches  the  markets.  Sometimes  the  juice  is  worked 
up  with  a  decoction  of  the  roots,  in  which  case  It 
is  black,  heavier  than  the  preceding,  and  not  so 
easily  broken.  Sometimes  they  add  a  calcareous 
earth,  in  a  proportion  varying  from  10  to  150 
per  cent.  The  kind  thus  prepared  is  usually  kept 
for  some  time  in  Smyrna,  and  is  apt  to  ferment,  so 
as  to  become  porous  and  lose  its  gloss.  It  is  in 
irregular  lumps,  and  is  the  kind  usually  sold  In 
London  as  lachryma  seammony.  Another  kind  sold 
in  London  in  rough  lumps,  and  probably  under  the 
same  name,  is  prepared  in  the  interior  of  the  coun- 
try by  mixing  the  juice  with  wheat  starch,  ashes, 
earthy  matters,  gum  arable  or  tragacanth,  and  some- 
times wax,  yolk  of  egg,  pounded  seammony  roots 
and  leaves,  flour,  or  resin.  A  kind  much  used  in 
Great  Britain  is  prepared  by  the  Jews  in  Smyrna, 
and  is  in  the  form  of  cakes  as  described  in  the  text. 
It  is  of  two  qualities.  The  first  quality  is  pre- 
pared by  mixing  skillp  (which  is  an  inferior  kind  of 
seammony  prepared  at  Angora,  and  consists  of  from 
30  to  40  per  cent,  of  juice  and  60  to  70  of  starch) 
with  60  per  cent,  of  inferior  seammony  from  the 
neighborhood  of  Smyrna  ;  the  second  quality,  by 
mixing  skilip  with  about  30  per  cent,  of  the  latter 
kind,  and  adding  about  10  per  cent,  of  gum  arable 
and  black-lead.  The  first  quality  contains  about 
50  per  cent,  of  resin,  the  second  about  30  per  cent. 
For  an  account  of  specimens  of  seammony  sent  by 
Maltass  from  Smyrna,  see  a  paper  by  D.  Hanbury 
In  P.  J.    (xiii.   268). 

Ch.  Boulier  of  Algiers,  gives  the  following  ac- 
count of  the  collection  of  seammony  In  the  north- 
western parts  of  Anatolia.  The  plant  is  not  cul- 
tivated, but  grows  in  rocky  places  covered  with 
brushwood.  At  the  flowering  period,  about  the  end 
of  June  and  beginning  of  July,  the  peasants  go 
forth  in  search  of  localities  among  the  mountains 
where  it  is  most  abundant,  and,  having  satisfied 
themselves  on  this  point,  return  home,  provide  them- 
selves with  the  requisite  implements,  and  set  out 
for  the  place  of  collection.  Clearing  away  the 
brushwood  and  stems,  the  peasant  digs  deeply 
around  the  root,  then  cuts  off  the  top  obliquely,  and 
affixes  a  mussel  shell  to  the  root  so  as  to  receive 
the  juice  as  it  flows  from  the  dependent  part. 
He  then  passes  on  to  other  plants,  upon  which  he 
operates  In  like  manner.  After  a  time  he  retraces 
his  steps,  and  empties  the  shells  successively  Into  a 
tinned  copper  vessel.  Next  day  he  goes  over  the 
same  ground,  and  scrapes  with  a  knife  from  the  cut 
surface  the  1uice  which  has  in  the  mean  time  flowed 
out  and  partly  concreted.  This  he  mixes  with  that 
previously  collected,  and,  when  his  vessel  is  full, 
takes  it  to  some  neighboring  market,  where  it  Is 
bought  up  and  sent  to  the  wholesale  druggists  at 
Constantinople  and  Smyrna.  The  juice  reaches  the 
market    in    a    pasty    state,    and    whitish    like    eheese, 
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The  name  of  Aleppo  scammony  was  for- 
merly given  to  the  better  kinds  of  the  drug, 
and  of  Smyrna  scammony  to  those  of  inferior 
quality, — the  distinction  having  probably  orig- 
inated in  some  difference  in  the  character  of 
the  scammony  obtained  at  these  two  places. 
But  no  such  difference  now  exists,  as  scam- 
mony is  brought  from  Smyrna  of  every  de- 
gree of  purity.  It  has  been  customary,  in  this 
country,  to  designate  the  genuine  drug,  of 
whatever  quality,  as  Aleppo  scammony,  while 
the  name  of  Smyrna  scammony  has  been  given 
to  a  spurious  article  manufactured  in  the 
south  of  France,  and  to  other  factitious  sub- 
stitutes. It  is  quite  time  that  these  terms 
should  be  altogether  abandoned.  We  shall 
treat  of  the  drug  under  the  heads  of  genuine 
and  factitious  scammony. 

Genuine  Scammony. — This  is  sent  into  com- 
merce in  drums  or  boxes,  and  is  either  in 
irregular  lumps,  in  large  solid  masses  of  the 
shape  of  the  containing  reaeeL  into  which  it 

appears  to  have  been  introduced  while  yet  soil, 
or  in  circular,  flattish  or  plano-convex  cakes. 
It  seldom  reaches  u.s  in  an  unmixed  stale.  For- 
merly small  portions  of  pure  scammony  were 
occasionally  to  be  met  with  in  Europe,  con- 
tained in  the  shells  in  which  the  juice  was 
collected  and  dried.  This  variety,  denominated 
scammony  in  .shells,  is  now  scarcely  to  be  found. 

The  pure  drug  is  called  virgin  tcummony.  It 
is  in  irregular  pieces,  often  covered  with  a 
whitish-gray  powder,  triable  and  easily  broken 
into  small  fragments  between  the  Angers,  with 
■  shining  grayish-green  fracture  soon  passing 
into  greenish  black,  ami  exhibiting  under  the 
microscope  minute  air-cells  and  numerous 
gray    semi-transparent    splinters.1       It    LI    easily 

pulverised,  affording  a  pale  ash-gray  powder. 
When  rubbed  with  water  it  readily  forma  I 
milky  emulsion.  It  has  a  rather  strong,  pecul- 
iar odor,  comparable  to  that  of  old  < 
The  taste  is  feeble  at  first,  and  afterwards 
somewhat     acrid,     bat     without     bitterness.       It 

gives    no    evidence,    when    the    requisite 

are  applied,  of  the  presence  of  starch  or  cal- 
cium carbonate.  leaves  but  a  slight  residue 
when  burned,  and  yields  about  80  per  cent, 
of  its  weight  to  ether.  Considerable  quan- 
tities of  what  is  called  virgin  scammony  have. 
been  imported  into  this  country  since  the  drug- 
law  went  into  operation;  but.  though 
specimens  are  tolerably  pure,  the  drug,  on  the 
whole,  falls  far  short  of  the  proper  standard. 
E.  R.  Squibb  examined  many  specimens,  and 
found  the  proportion  of  resin  to  vary  from  25  to 
79.7  per  cent.;  only  two  or  three,  out  of  more 
than  30  examined,   approaching  the  latter  de- 

except  where  exposed  to  the  air.  It  Is  in  these 
centres  of  trade,  or  on  Its  way  from  the  collectors, 
that  the  drug  undergoes  the  various  sophistications 
to  which  It  is  subjected. — the  peasant  himself  being 
usually  honest  and  not  disposed  to  adulterate.  (Ibid., 
April,   1860,   p.   521.) 

1  According  to  Maltass,  the  purest  scammony  has 
a  reddish-black  fracture,  unless  it  has  been  mixed 
with  water  in  its  preparation.  In  which  case  it  is 
black    and    very   glossy.     (P.   J.,   xiii.    266.) 


gree  of  purity  within  10  per  cent.  Squibb 
gives  the  following  description  of  the  drug 
imported  as  virgin  scammony.  "  It  generally 
occurs  in  solid  square  tin  boxes,  containing  25 
to  28  pounds  each.  Occasionally,  however,  it 
is  in  round  wooden  boxes  or  drums  of  a  similar 
capacity.  The  scammony  is  in  irregular,  rough 
and  fissured  masses  of  various  sizes,  sometimes 
porous,  but  commonly  solid,  hard,  and  semi- 
resinous,  having  a  tough,  dull  fracture.  It  is 
of  a  very  dark  grayish-green  color  internally, 
often  nearly  black,  but  more  of  an  ash  color 
externally.  It  is  rarely  dry  enough  to  be  pul- 
verulent, yet  still  more  rarely  too  moist  to 
be  rubbed  into  coarse  powder,  and  it  gener- 
ally loses  6  per  cent,  in  drying  sufficiently  to 
make  a  fine  powder."  [A.  J.  P.,  dan.  1863, 
p.  49.) 

Properties. — The  official  description  and  testa 
for  •cammony  are  as  follows:  "In  circular 
cakes  or  irregular,  angular  pieces  of  various 
sizes,    greenish-gray    or    brownish-black,    often 

covered  with  a  grayish-white  powder;  very  brit- 
tle, breaking  with  an  angular  fracture,  porous 
and  of  a  resinOUS  lustre:  internally  of  a  uniform 
brownish-black  color,  more  or  less  translucent  in 
thin  fragments;  odor  peculiar, somewhat  cheese- 
like;   taste   slightly   acrid.      Scammony   is  easily 

reduced   to  an   ash-gray  powder,  which   when 

triturated  with  water  yields  a  greenish  emul- 
sion that  does  not  effervesee  00  the  addition 
of  diluted  hydrochloric  acid;  a  decoction  of 
Scammony,  when  cold,  does  not  become  blue 
with  iodine  T.S. ;  an  alcoholic  solution  is  not 
colored  blue  OH  the  addition  of  tincture  of 
ferric  chloride;  not  less  than  75  percent, 
should  be  soluble  in  ether,  and  when  the  residue 
htl  on  the  evaporation  of  the  ethereal  solu- 
tion is  dissolved  in  a  hot  solution  of  potassium 
or  sodium  hydroxide,  it  is  not  reprecipitaled 
on   the  addition   of  diluted  sulphuric   acid;   ash 

not  more  than  3  percent."    U.  S.    "It  should 

afford  only  the  slightest  reactions  with  the  tests 
for  Starch,  and  should  yield  at  least  70  per  cent. 
of  resin  soluble  in  ether,  and  not  more  than  .'$ 
per  cnil,  of  ssfa  on  incineration.  An  alcoholic 
solution    should    not    afford    a    blue    color    with 

olution  of  ferric  chloride  (absence  of 
guaiaeum  reainj.     Br. 

The  form  of  scammony  chiefly  found  in  our 
markets  is  that  in  circular  cakes.  These  are 
sometimes  flatfish  on  both  sides,  but  generally 
somewhat  convex  on  one  side  and  flat  on  the 
other,  as  if  dried  in  a  saucer  or  other  shallow 

L  They  are  from  four  to  six  inches  in 
diameter,  and  from  half  an  inch  to  an  inch 
and  a  half  or  even  two  inches  thick  in  the 
centre,  and  are  often  found  in  fragments. 
They  are  hard  and  heavy,  with  a  faintly  shin- 
ing roughish  fracture,  and  when  broken  exhibit 

neral  a  structure  very  finely  porous,  some- 
times almost  compact,  and  in  a  very  few  in- 
stances cavernous.  Their  color  externally  is 
a  dark  ash  or  dark  olive  or  slate  color  ap- 
proaching to  black;  internally  somewhat  lighter 
and  grayish,  with  an  occasional  tinge  of  green 
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or  yellow,  but  deepening  by  exposure.  The 
small  fragments  are  sometimes  slightly  trans- 
lucent at  the  edges.  The  mass,  though  hard, 
is  pulverizable  without  great  difficulty,  and 
affords  a  light-gray  powder.  It  imparts  to 
water  with  which  it  is  triturated  a  greenish 
milky  appearance.  The  odor  is  rather  dis- 
agreeable, and  similar  to  that  of  the  pure  drug. 
The  taste,  very  slight  at  first,  becomes  feebly 
bitterish  and  acrid.  This  kind  of  scammony 
is  never  quite  pure,  and  much  of  it  is  con- 
siderably adulterated.  In  some  of  the  cakes 
calcium  carbonate  is  the  chief  impurity;  in 
others  the  adulterating  substance  is  probably 
meal,  as  evidences  of  the  presence  of  starch 
and  lignin  are  afforded,  and  in  others,  again, 
both  these  substances  are  found.  Christison 
discovered  in  the  chalky  specimens  from  15  to 
38  per  cent,  of  calcium  carbonate ;  in  the  amyla- 
ceous, from  13  to  42  per  cent,  of  impurity. 
It  was  probably  to  the  flat,  dark-colored,  com- 
pact, difficultly  pulverizable,  and  more  impure 
cakes  that  the  name  of  Smyrna  scammony  was 
formerly  given.  These  have  been  erroneously 
ascribed  by  some  to  Periploca  secamone,  a 
plant  growing  in  Egypt. 

Scammony  is  ranked  among  the  gum-resins. 
It  is  partially  dissolved  by  water,  much  more 
largely  by  alcohol  and  ether,  and  almost  en- 
tirely, when  pure,  by  boiling  diluted  alcohol. 
Its  active  ingredient  is  resin,  which  consti- 
tutes from  80  to  90  per  cent,  of  pure  dry 
scammony.  (See  Resina  Scammonii.)  The 
gum-resin  has  been  analyzed  by  various  chem- 
ists, with  varying  results,  as  the  character  of 
the  specimens  examined  is  insufficiently  deter- 
mined by  the  terms  Aleppo  and  Smyrna  scam- 
mony employed  to  designate  them.  The  resin 
is  now  known  to  be  identical  with  that  found 
in  the  root  of  the  Mexican  Ipomoza  orizabensis, 
known  in  commerce  as  male  jalap,  and  the 
name  jalapin  is  given  to  it.  (See  Jalapa.) 
Bouillon-Lagrange  and  Vogel  obtained  from 
100  parts  of  Aleppo  scammony,  60  of  resin,  3 
of  gum,  2  of  extractive,  and  35  of  insoluble 
matter;  from  the  same  quantity  of  Smyrna 
scammony,  29  parts  of  resin,  8  of  gum,  5  of 
extractive,  and  58  of  vegetable  remains  and 
earthy  substances.  It  is  obvious  that  both  the 
specimens  upon  which  they  operated  were  very 
impure.  Marquart  found  in  pure  scammony 
(scammony  in  shells)  81.25  per  cent,  of  resin, 
3.00  of  gum  with  salts,  0.75  of  wax,  4.50 
of  extractive,  1.75  of  starchy  envelopes,  bas- 
sorin,  and  gluten,  1.50  of  albumen  and  lignin, 
3.75  of  ferruginous  alumina,  chalk,  and  mag- 
nesium carbonate,  and  3.50  of  sand. 

Christison  found  different  specimens  of  pure 
scammony  to  contain,  in  100  parts,  from  77 
to  83  parts  of  resin,  from  6  to  8  of  gum,  from 
3.2  to  5  of  lignin  and  sand,  and  from  7.2  to 
12.6  of  water,  with  occasionally  a  little  starch, 
probably  derived  accidentally  from  the  root, 
and  not  in  sufficient  quantity  to  cause  a  cold 
decoction  of  the  gum-resin  to  give  a  blue  color 
with  iodine.     Hanbury  of  London,  found  91.1 


per  cent,  of  resin  in  the  purest  scammony  in 
shells.  As  already  stated,  scammony  is  seldom 
quite  pure  as  found  in  commerce.  Much  of  it 
contains  not  more  than  50  per  cent,  of  the 
resin,  some  not  more  than  42  per  cent.,  and 
the  worst  varieties  as  little  as  10  per  cent.,  or 
even  less.  Sometimes  the  cakes  are  of  good 
quality  on  the  outside,  and  inferior  within.  In 
view  of  this  uncertainty  as  to  the  strength  of 
scammony,  it  is  undoubtedly  best  to  abandon  its 
internal  use  altogether,  employing  only  the 
resin,  which  is  of  uniform  strength.  Indeed, 
the  resin  has  been  officially  substituted  for  the 
gum-resin  in  the  compound  extract  of  colo- 
cynth.  Aslanoglon  (Chem.  News,  1901,  682) 
proposed  a  quantitative  valuation  of  scam- 
mony based  on  its  treatment  with  ether  and 
oil  of  turpentine;  see  also  Dowzard's  method 
(P.  J.,  April,  1904,  469). 

Factitious  Scammony.  Montpellier  Scam- 
mony.— Much  spurious  scammony  was  manu- 
factured in  the  south  of  France,  said  by  Gui- 
bourt  to  be  made  from  the  expressed  juice  of 
Cynanchum  monspeliacum  (C.  acutum,  L.),  in- 
corporated with  various  resins  and  other  purga- 
tive substances.  Thorel,  however,  a  pharmacist 
of  Avallon,  denies  that  this  plant  is  employed  in 
its  preparation.  (J.  P.  C,  xx.  107.)  It  has  been 
occasionally  imported  into  the  United  States 
and  sold  as  Smyrna  scammony.  It  is  usually  in 
flat  semicircular  cakes,  four  or  five  inches  in 
diameter  and  six  or  eight  lines  thick,  blackish 
both  externally  and  within,  very  hard,  com- 
pact, rather  heavy,  of  a  somewhat  shining  and 
resinous  fracture,  a  feeble  balsamic  odor 
wholly  different  from  that  of  genuine  scam- 
mony, and  a  very  bitter  nauseous  taste.  When 
rubbed  with  the  moistened  finger  it  becomes 
dark  gray,  unctuous,  and  tenacious.  We  have 
seen  another  substance  sold  as  Smyrna  scam- 
mony, which  was  obviously  spurious,  consisting 
of  blackish,  circular,  flat  cakes,  or  fragments 
of  such  cakes,  rather  more  than  half  an  inch 
thick,  very  light,  penetrated  with  small  holes, 
as  if  worm-eaten,  and  when  broken  exhibiting 
an  irregular,  cellular,  spongy  texture.  It  is 
affirmed  that  a  resin  obtained  from  the  root  of 
Convolvulus  althceoides  of  Southern  Europe  is 
sometimes  substituted  for  scammony.  Pereira 
described  a  factitious  substance  sold  as  Smyrna 
scammony,  which  was  in  circular  flat  cakes 
about  half  an  inch  thick,  blackish,  and  of  a 
slaty  aspect,  breaking  with  difficulty,  of  a  dull, 
black  fracture  and  of  the  sp.  gr.  1.412.  Mois- 
tened and  rubbed,  it  had  the  odor  of  guaiac; 
the  adulteration  was  also  detected  by  chemical 
tests. 

Uses. — Scammony  is  an  energetic  cathartic, 
likely  to  occasion  griping,  and  sometimes  oper- 
ating with  harshness.  It  was  known  to  the 
ancient  Greek  physicians,  and  was  much 
employed  by  the  Arabians,  who  used  it  as  a 
purgative  and  externally  in  skin  diseases.  On 
account  of  its  occasional  violence,  it  is  seldom 
administered,  except  in  combination  with  other 
cathartics,   the    action    of   which   it   promotes, 
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while  its  own  harshness  is  mitigated.1  It 
should  be  given  in  emulsion  with  mucilage, 
sugar,  almonds,  licorice,  or  other  demulcent, 
and  its  disposition  to  gripe  may  be  counteracted 
by  the  addition  of  an  aromatic. 

Dose,  from  five  to  ten  grains  (0.32  to 
0.65  Gm.). 

Off.  Prep. — Resina  Scammonii,  U.  8. 

SCILLA.  U.  S.,  Br. 

SQUILL 

(scll'la) 

"The  bulb  of  Urginea  maritima  (Linne) 
Baker  (Fam.  Liliaceoe),  deprived  of  its  dry. 
membranaceous  outer  scales,  cut  into  thin  slices 
and  carefullv  dried,  the  central  portions  being 
rejected."  U.  S.  "  The  bulb  of  Urginea  Scilla, 
Steinh.,  divested  of  its  dry  membranous  outer 
scales,  cut  into  slices,  and  dried."  Br. 

Squills;  Scllle.  Fr.  Coil.:  BalbOS  ScIIIjp.  P.  G.  : 
Meerzwlebel,  (?.;  SHiia,  ft.;  Bactla  (Bulbo  de), 
Cebolla  albarran;i 

For  Urginea.  Br.  Add.,  sec  Part  II. 

Urginea  maritima  (L.),  Baker,  .lourn.  Linn. 
Soc.  (1873),  221. — Urginea  Sella,  Steinheil, 
Ann.  8cL  Nat.  (1834),  330. — Scilla  maritima, 
L.,  Sp.  PI  (1753)  308;  Willd.,  Sp.  Plant,  u. 
125. — This  is  a  perennial  plant,  with  fibrous 
roots  proceeding  from  the  bottom  of  a  large 
bulb,  which  sends  forth  several  long,  lanceolate, 
pointed,  somewhat  undulated,  shining,  deep- 
green  leaves.  From  the  midst  of  the  li 
a  round,  smooth,  succulent  flowi 
from  one  to  three  feet  high,  terminating  in  a 
close  spike  of  whitish  flowi  e  are 

destitute    of    calyx,    and    stand    on     purplish 
peduncles,  at  the  base  of  each  of  winch 
linear,    twisted,     deciduous     floral     leaf.         The 
squill  grows  on  the  I   of  Spain.  France, 

Italy,  Greece,  and  the  other  countries  bordi 
on  the  Mediterranean.     The  bulb  is  the  official 
portion.     It  is  generally  dried  for  use,  hut    is 
sometimes  imported  in  the  recent  state  j  m 
in  sand. 

Properties. — The  fresh  bulb  is  pear-shaped, 
usually  larger  than  a  man's  list,  sometimes  as 
large  as  the  head  of  a  child,  and  consists  of 
fleshy  scales  attenuated  at  their  edges,  closely 
applied  over  each  other,  and  invested  by  ex- 
terior scales  so  thin  and  dry  as  to  appear  to 
constitute  a  membranous  coat.  There  are  two 
varieties,  distinguished  as  the  red  and  the  white 
squill.  In  the  former  the  exterior  coating  is 
of  a  deep  reddish-brown  color,  and  the  inner 

1  Triplex  Pills. — J.  W.  Francis  of  New  York  City, 
employed  a  combination  of  purgatives  which  after- 
wards became  very  well  known  as  triplex  pills.  The 
original  formula,  obtained  through  B.  It.  Squibb, 
Is  as  follows :  Powdered  Scammony,  Powdered  Soco- 
trine  Aloes,  Blue  Mass,  of  each,  1  troyounce :  Croton 
Oil,  20  minims;  Oil  of  Caraway,  1%  flvidrachms ; 
Tincture  of  Aloes  and  Myrrh,  2  fluidrachms.  Mix 
well,  and  make  into  500  pills.  The  usual  aperient 
»r  laxative  dose  is  one  pill  at  bedtime  until  the 
ratural  condition  is  restored.  (Proc.  A.  Ph.  A., 
1872.) 


scales  have  a  whitish  rosy  or  very  light  pink 
epidermis,  with  a  yellowish-white  parenchyma; 
in  the  latter  the  whole  bulb  is  white.  They 
do  not  differ  in  medicinal  virtue.  The  bu'.b 
abounds  in  a  viscid,  very  acrid  juice,  which 
causes  it  to  inflame  and  even  excoriate  the  skin 
when  much  handled.  By  drying,  this  acrimo 
is  very  much  diminished,  with  little  loss  ci 
medicinal  power.  The  bulb  loses  about  four- 
fifths  of  its  weight  in  the  process.  Vogel 
found  100  parts  of  fresh  squill  to  be  reduced 
to  IS  by  desiccation.  The  process  is  somewhat 
difficult,  in  consequence  of  the  abundance  and 
viscidity  of  the  juice.  The  bulb  is  cut  into 
thin  transverse  slices,  and  the  pieces  dried  sepa- 
rately by  artificial  or  solar  heat.  The  outer 
and  central  scales  are  rejected,  the  former 
being  dry  and  destitute  of  activity,  the  latter 
too  fleshy  and  mucilaginous. 

Dried  squill,  as  found  in  commerce,  is  in 
irregular  oblong  pieces,  often  more  or  less  con- 
torted, of  a  dull  yellowish  white  color  with  a 
reddish  or  rosy  tint,  sometimes  entirely  while, 
slightly  diaphanous,  brittle  and  pulveri/.able 
when  perfectly  dry,  but  often  flexible  from  the 
BOS  of  moisture,  for  which  it  has  a  great 
affinity.  Occasionally  a  parcel  will  be  found 
consisting  of  vertical  slices,  some  of  which  ad- 
here together  at  the  base.  The  odor  is  very 
feeble,  the  taata  hitter,  nauseous,  and  acrid.     It 

is  officially  described  as  "  in  irregular,  more  or 

curved,  somewhat  translucent,  yellowish- 
white  or  reddish-white  segments,  .'5  to  5  Cm. 
long,  brittle  and  pulverizahle  when  dry,  tough 
and  flexible  when  damp;  odor  slight;  taste 
mueilaginoua,  bitter,  and  acrid."    U.  8. 

The  virtual  Of  squill  are  extracted  by  water, 

alcohol,  and  vinegar.    It  has  been  analyzed  by 

.  .1.  II.  Marais,  Lehourdais,  Tilloy,  Merck, 
and     lastly    by     Schmiedeberg     {'/.(it.     Physiol. 

%.,  111,  112)  with  varying  results.  The 
hitter    principle,    not    yet    obtained    pure,    is 

tin.  Merck,  however,  obtains  three  com- 
pounds  of   this   daaBf—scillipicrin,   scillit 

tciUin.  Jarmersted  (A.  K.  P.  P.,  11,  22) 
obtained  a  glueoaide  which  be  called  scillain, 
hut  which  seems  to  he  identical  with  scillitoxin. 
Schmiedeberg  (loc.  cit.)  found  a  peculiar 
mucilage,  analogous  to  dextrin,  which  he  culls 
sinistrin,  (CellioOo^n.  It  is  white,  easily  sol- 
uble in  water,  insoluble  in  alcohol,  hevo-rota- 
tory;  on  boiling  with  dilute  sulphuric  acid  it 
yields  levulose  and  an  inactive  sugar  of  re- 
ducing properties.  The  mucilage  is  not  affected 
by  saliva  or  diastase.  This  last  statement,  how- 
ever, was  contradicted  by  F.  Kurtz  {A.  J.  P., 
1894,  246),  who  says  that  diastase  acts  upon 
it,  producing  a  reducing  sugar.  Kurtz  (Inc. 
cit.)  also  obtained  a  reducing  sugar  (probably 
dextrose)  along  with  the  gum  direct  by  extract- 
ing the  bulb  with  hot  alcohol.  S.  Wanizewski 
(A.  J.  P.,  1893,  498)  found  scillinine,  soluble 
in  alcohol,  but  insoluble  in  water  and  in  chloro- 
form;  scillapicrine,  soluble  in  both  water  and 
alcohol,  and  scillamarine,  soluble  in  both  chloro- 
form and  alcohol.     The  bulbs  of  Scilla  marit- 
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ima  also  yield  a  slightly  colored  liquid  oil  of 
unpleasant  odor  when  distilled  in  a  current  of 
steam.  (Husemann's  Pflanzenstoffe,  2d  ed.,  p. 
406.) 

Examined  by  the  microscope,  the  bulb  is 
seen  to  be  pervaded  by  innumerable  minute 
acicular  crystals  of  calcium  oxalate.  Accord- 
ing to  Hartwich,  the  mucilage  occurs  either  in 
the  form  of  large  di*ops,  filling  the  parenchy- 
matous cells,  or  as  masses  enclosing  the  raph- 
ides.  For  an  elaborate  microscopic  study, 
with  plates,  see  A.  Pharm.,  July,  1889.  Water 
distilled  from  it  had  neither  taste  nor  odor,  and 
was  drunk  by  Vogel  to  the  amount  of  six 
ounces  without  effect.  When  kept  in  a  dry 
place,  squill  retains  its  virtues  for  a  long  time; 
but  if  exposed  to  moisture  it  soon  becomes 
mouldy. 

Uses. — Squill  is  expectorant,  diuretic,  and  in 
large  doses  emetic  and  purgative.  In  over- 
doses it  has  been  known  to  occasion  hyper- 
catharsis,  strangury,  bloody  urine,  and  fatal 
inflammation  of  the  stomach  and  bowels.  The 
Greek  physicians  employed  it  as  a  medicine, 
and  it  has  retained  to  the  present  period  a  de- 
served popularity.  As  an  expectorant,  it  is 
used  in  cases  both  of  deficient  and  of  super- 
abundant secretion  from  the  bronchial  mucous 
membrane, — in  the  former  case  usually  com- 
bined with  tartar  emetic  or  ipecacuanha,  in 
the  latter  frequently  with  the  stimulant  ex- 
pectorants. In  both  instances  it  operates  by 
stimulating  the  vessels  of  the  lungs,  and  it 
should  not  be  used  when  there  is  a  high  degree 
of  inflammation,  with  arrested  secretion.  In 
dropsy  it  is  much  employed,  especially  in  con- 
nection with  digitalis,  but,  as  it  is  distinctly 
irritant  to  the  kidneys,  it  should  not  be  used 
when  there  is  irritation  or  active  inflammation 
of  these  organs.  On  account  of  its  great  un- 
certainty and  occasional  harshness,  it  is  very 
seldom  prescribed  as  an  emetic,  except  in 
croup,  in  which  it  is  usually  given  in  the 
form  of  syrup.  When  given  in  substance  it  is 
most  conveniently  administered  in  the  form 
of  pill. 

From  six  to  twelve  grains  (0.4  to  0.78  Gm.) 
will  generally  cause  vomiting.  The  vinegar, 
fluidextract  and  syrup  of  squill  are  official,  and 
are  much  used.  An  acetic  extract  has  been 
prepared  by  F.  D.  Niblett,  by  digesting  a 
pound  of  squill  with  three  fluidounces  of  acetic 
acid  and  a  pint  of  distilled  water,  with  a 
gentle  heat,  for  forty-eight  hours,  then  express- 
ing, and,  without  filtration,  evaporating  to  a 
proper  consistence.  One  grain  is  equal  to 
about  three  grains  of  the  powder.  (P.  J.,  xii. 
133.) 

Dose,  of  squill,  from  one  to  two  grains 
(0.065  to  0.13  Gm.). 

Off.  Prep.— Acetum  Scillae,  U.  S.,  Br.;  Fluidex- 
tractum  Scilke,  U.  8.;  Oxymel  Scillae,  Br.;  Pilula 
Ipecacuanha  cum  Scilla,  Br.;  Pilula  Scillae  Com- 
posita,  Br.;  Syrupus  Scillae,  U.  S.,  Br.  (from  vine- 
gar) ;  Syrupus  Scillae  Compositus,  U.  8.  (from 
fluidextract)  ;  Tinctura  Scillae,  U.  8.,  Br. 


SCOPARIUS.  U.  S.  (Br.) 

SCOPARIUS  [Broom] 

(sco-pa'ri-ua) 

"  The  dried  tops  of  Cytisus  Scoparius 
(Linne)  Link  (Fam.  Leguminosce) ."  U.  S. 
"  The  fresh  and  the  dried  tops  of  Cytisus 
Scoparius,  Link."   Br. 

Scoparii  Cacumina,  Br.;  Broom  Tops;  Herba 
Scoparii,  Spartium ;  Irish  or  Scotch  Broom,  Besom, 
Genet  a  balais.  Fr. ;  Gemeine  Besenginster,  Besen- 
ginster,  Besenkraut,  Pfriemenkraut,  Q. 

Cytisus  Scoparius   (L.),  Link,  Enum.  Hort. 
Berol.    (1822),   241. — Spartium  scoparium,  L., 
Sp.   PI.    (1753)    709. — Sarothamnus  scoparius, 
Wimm.,  Koch,  Syn.  Fl.  Germ,  et  Helv.  (1837), 
152. — This  is  a  common  European  shrub,  culti- 
vated in  our  gardens,  from  three  to  eight  feet 
high,    with    numerous    straight,    pentangular, 
bright  green,  very  flexible  branches,  and  small, 
oblong,  downy  leaves,  usually  ternate,  but  on 
the  upper  part  of  the  plant  sometimes  simple. 
The     flowers     are     numerous,     papilionaceous, 
large,    showy,   of   a   golden-yellow   color,   and 
solitary   upon    short   axillary    peduncles.     The 
seeds   are  contained  in  a  compressed   legume, 
which  is  hairy  at  the  sutures.     It  is  essential 
that  true  broom  be  carefully  distinguished  from 
Spanish    broom     (Spartium    Junceum),    since 
a  number  of  cases  of  poisoning  have  occurred 
from  the  substitution  of  the  dried  flowers  of 
Spartium  for  those  of  broom.    (See  Part  II.) 
The  whole  plant  has  a  bitter,  nauseous  taste, 
and,   when    bruised,    a   strong,    peculiar   odor. 
The  tops  of  the  branches  are  the  official  por- 
tion.     They    are   in   "  thin,    flexible,    branched 
twigs,  2  to  3  Mm.  thick;  externally  dark  green, 
with   five  wings   and   numerous   reddish-brown 
cork    patches;    internally    yellowish;    younger 
branches  somewhat   pubescent;   fracture  short- 
fibrous,  that  of  thick  pieces  tough  and  splintery ; 
usually  free  from  the  simple,  obovate  leaves; 
having   a   peculiar  odor   when    bruised;    taste 
disagreeably  bitter."  U.  S.     The  seeds  are  re- 
ported to  be  used  sometimes,  and  to  be  as  active 
as  the  tops.     Water  and  alcohol  extract  their 
active  properties.   According  to  Cadet  de  Gassi- 
court  the  flowers  contain  volatile  oil,  fatty  mat- 
ter,  wax,   chlorophyll,   yellow  coloring  matter, 
tannin,  a  sweet  substance,  mucilage,  albumen, 
and    lignin.      Stenhouse    has    separated    from 
them  two  principles,  scoparin,  C21H22O10,1  and 
an  alkaloid,  sparteine,  C15H26N2.     The  former 
is  in  stellate  crystals,  easily  dissolved  by  boil- 
ing water  and  alcohol,  and  is  obtained  by  puri- 
fying a  yellow  gelatinous  substance  deposited 
upon  the  evaporation  of  the  decoction.     It  is 
only  slightly  soluble  in  cold  water,  more  readily 
in  hot  water  with  greenish  light  yellow  color, 
easily  soluble  in  aqueous  ammonia  and  caustic 
and  carbonated  alkalies.     It  is  decomposed  by 
heat.     When  fused  with  potassium  hydroxide 

1  Goldschmldt  and  Ilimmelmayer  (Ap.  Ztg.,  1803, 
566)  give  the  following  formula  of  scoparin  :  Ci9Hic 
Os(OH)(OCHs). 
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it  yields,  according  to  Hlasiwetz,  phlorogluein 
and  protocatechuic  acid.  Sparteine  was  ob- 
tained by  distillation  from  the  mother  waters 
of  the  scoparin.  It  is  a  colorless  liquid,  having 
a  peculiar  bitter  taste,  and  all  the  properties 
of  a  volatile  alkaloid.  It  is  heavier  than  water, 
and  boils  at  288°  C.  if  distilled  in  a  current 
of  hydrogen  gas.  It  dissolves  only  slightly  in 
water,  but  takes  up  some  water  itself.  In  con- 
tact with  water  it  becomes  opalescent.  It  turns 
yellowish  on  distillation  in  air,  but  can  be  dis- 
tilled colorless  in  an  atmosphere  of  carbon 
dioxide.  It  is  colorless,  but  becomes  brown 
by  exposure  to  light;  it  has  at  first  an  odor  of 
aniline,  but  this  is  altered  by  rectification. 
It  readily  neutralizes  acids  and  forms  crys- 
tallizable  salts,  which  are  extremely  bitter.  Its 
sulphate  occurs  in  colorless  crystals,  and  is 
freely  soluble  in  water.  ( Sec  J'.  /.,  June  28, 
;  also  Sparteines  Sulj>has.)  By  the  a<  ti<  n 
of  potassium  dichmmate  and  sulphuric  acid, 
oxysparteine,*  CuHatNtO,  is  formed,  and  by 
the  action  of  hydrogen  dioxide  upon  this,  a 
deliquescent  trioxy  sparteine,  ("151124X203,  is 
obtained;  if  the  hydrogen  dioxide  nets  upon 
sparteine  itself,  dtoxysparteine,  CuHsiNsOs, 
is  formed  as  a  solid,  crystallizing  in  prisms 
melting  at  128.5°  C.  Zinc  and  hydrochloric 
acid  reduce  sparteine  to  hydroeparteine,  C15H28 
Na,  a  thick  liquid  boiling  at  from  2S1°  to 
2S4°  C.  (Schmidt.  Pliarmarcuti.^die  Chemie, 
3te  Auf.,  Bd.  ii.  1276.) 

Uses. — Scoparius  is  diuretic  and  cathartic, 
and  in  lanre  doses  emetic,  and  has  been  em- 
ployed with  great  advantage  in  dropsy,  for 
which  it  was  recommended  by  Meade.  Cnllen, 
and  others.  Cullen  prescribed  it  in  the  form 
of  decoction,  made  by  boiling  half  an  ounce  of 
the  fresh  tops  in  a  pint  of  water  down  to 
half  a  pint,  of  which  he  gave  a  Auidounoi 
Cc.)  every  hour  until  it  operated  by  stool  or 
urine.  The  seeds  may  be  given  in  powder,  in 
the  dose  of  from  ten  to  fifteen  grains  (0.65 
to  1.0  Gm.).  A  fluidextract  was  official  in  the 
U.  S.  P.  1800.    (See  page  525.) 

Scoparin  probably  represents  the  diuretic 
and  purgative  influences  of  scoparius.  although 
its  physiological  and  therapeutic  properties 
have  not  as  yet  been  sufficiently  investigated. 
Poisonous  doses  of  sparteine  (see  Sparteine 
Sulphas)  cause  in  the  lower  animals  tremblings, 
incoordination,  increase  of  reflexes,  clonic  and 
tonic  convulsions,  embarrassment  of  the  res- 
piration, acceleration  of  the  pulse,  and  en- 
feeblement  of  the  heart,  followed  by  gradual 

1  Oxysparteine,  Ci5H24N20. — This  is  an  alkaloidal 
oxidation  product  of  sparteine,  originally  described 
by  P.  Ahrens  (B<r.  <l.  Chen.  Ocs.,  1891).  It  occurs  in 
white,  somewhat  hygroscopic  needles,  melting  at 
about  84°  C,  soluble  in  water,  alcohol,  ether,  and 
chloroform.  It  has  been  found  by  Hurthle  (A.  E. 
P.  P.,  1892)  to  be  a  cardiac  stimulant,  decreasing 
the  pulse  rate,  but  markedly  increasing  the  arterial 
pressure  and  heart  work.  The  hydrochloride,  wbich 
occurs  in  large  needles  (often  consolidated  together) 
and  is  very  soluble  in  water,  has  been  used  hypoder- 
mically  by  von  Oefele  in  cases  of  heart  failure.  The 
dose  is  half  a  grain  (0.032  Gm.),  rapidly  increased 
to  one  and  a  half  grains  (0.096  Gm.).  The  system 
Is  said  6oon  to  become  accustomed  to  it. 


enfeeblement  of  all  the  functions,  convulsions, 
and  death  from  asphjxia.  Sparteine  par- 
alyzes the  respiratory  centres  and  the  motor 
centres  of  the  spinal  cord,  and  has  a  very 
feeble  influence  upon  the  muscles,  lessening, 
though  not  destroying,  their  excitability.  La- 
borde  was  the  first  to  call  attention  to  its 
action  upon  the  heart,  and  his  results  have 
been  confirmed  by  Griffe,  Garand,  and  Masius. 
Under  the  influence  of  the  alkaloid  there  is  a 
very  great  increase  in  the  size  and  height  of 
the  cardiac  wave.  If  the  dose  has  been  a 
small  one,  the  pulse  will  be  at  first  accelerated. 
After  larger  doses  there  is  a  slowing  of  the 
pulse.  Observers  agree  in  stating  that  the 
arterial  pressure  is  not  materially  changed 
unless  the  dose  is  toxic,  when  it  steadily  falls; 
hut  small  doses  weaken  and  larger  ones 
paralyse  the  peripheral  pneumogastric  nerve. 
Upon  the  vasomotor  system  sparteine  appears 
to  have  no  influence  unless  in  large  toxic  doses, 

when  it  perhaps  acts  as  a  paralyzant.    It  does 
not    represent    the   diuretic    influence   of 
parh  -  the  result  of  persona] 

:  icnce  that  sparteine  is  of  very  great 
Value  in  (ardiac  affections,  increasing  the  cores 
Of  the  cardiac  heat,  and  especially  producing 
regularity  in  cases  of  irregular  cardiac  action. 
FV»r  the  latter  purpose,  he  states,  it  is  the  most 
powerful  remedy  known.  Other  clinicians 
have     recorded     experience     favorable     to     the 

value  of  sparteine,  hut  the  conclusion  of  Hiero 

-el,   that    sparteine   is    inferior   as   a    heart 

tonic  to  digitalis,  and  to  he  employed  only  as 

a  lueeedaneum  to  that  drug,  probably  indicates 

fitly  the  scope  of  its  use.      ll  has  the  great 

advantage  of  acting  very  quickly,  the  symp- 
toms commencing  about  twenty  minutes  after 
its  absorption,  and  reaching  their  maximum  in 
four  or  live  hours,  hut  persisting  one  or  two 
days.  It  is  probably  not  safe  to  commence 
with   dow.  than    one-sixth    of   a  grain 

(0.(11(1  Gm.),  although  observers  seem  to  be  in 
accord  in  believing  that  much  larger  amounts 
are  usually  necessary.  Voigt,  Prior,  See,  and 
Leo  all  advise  doses  of  one  and  a  half  grains 
(0.097  Gm.)  repeated  four  or  five  times  in 
the  twenty-four  hours.  It  is  affirmed  that  no 
cumulative  effects  need  be  feared. 

As  the  result  of  experiments  upon  the 
lower  animals,  Langlois  and  Maurange  (A. 
de  P.,  vii.  1895)  believe  that  sparteine  and 
oxysparteine  are  valuable  remedies  for  the 
maintenance  of  cardiac  action  during  chloro- 
formization,  acting  partly  by  stimulating  the 
heart,  partly  by  depressing  the  pneumogastric 
nerve.  G.  G.  Cottam  asserts  (T.  G.,  Nov.  1896), 
as  the  result  of  a  clinical  study,  that  one-tenth 
grain  of  the  sparteine  sulphate,  given  hypo- 
dermically  just  before  the  inhalation  of  chlo- 
roform, will  prevent  any  cardiac  depression 
from  the  anaesthetic. 

Dose,  of  scoparius,  ten  to  fifteen  grains 
(0.65   to  1.0   Gm.). 

Off.  Prep. — Infusum  Scoparii,  Br.;  Succus  Sco- 
parii,  Br. 
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SCOPOLA.  U.  S. 

SCOPOLA 

(sco-po'la) 

"  The  dried  rhizome  of  Scopola  Carniolica 
Jaequin  (Fam.  Solanacece),  yielding,  when 
assayed  as  directed  below,  not  less  than  0.5 
percent,  of  its  alkaloids."    U.  S. 

Belladonna  Scopola,  Scopola  Belladonna,  Japanese 
Belladonna  (incorrectly). 

In  1771,  John  Anthony  Scopoli,  of  the 
University  of  Pa  via,  described  in  the  Flora 
Carniolica  an  Atropa  from  Idria.  Three  years 
later,  Jaequin  made  this  plant  the  type  of  the 
new  genus  Scopola,  and  gave  it  the  specific 
name  of  Carniolica.  Of  this  plant  Koch  made 
two  species,  one  with  green  and  the  other  with 
purple  flowers,  but  the  more  recent  botanists 
are  in  accord  in  believing  that  the  green- 
flowered  plant,  the  S.  hladnikiana  of  Koch,  the 
S.  viridiflora  of  Rabenhorst,  is  not  specifically 
distinct,  there  being,  indeed,  three  varieties  of  S. 
Carniolica,  one  with  purple,  one  with  green,  and 
one  with  yellow  flowers,  the  latter  being  the  S. 
concolor  of  De  Candolle;  indeed,  E.  M.  Holmes 
has  shown  that  the  root  examined  by  Schmidt 
was  probably  from  a  plant  with  yellow 
flowers,  and  therefore  the  concolor  of  De  Can- 
dolle.  Scopolia  atropoides  has  also  been  de- 
scribed by  Nevinny.  (Ph.  Post,  1894,  333, 
349,  357.)  See  also  Rusby's  papers  (Proc.  A. 
Ph.  A.,  1899,  292  and  1901,  313). 

The  genus  Scopola  is  the  connecting  link 
between  Atropa  and  Hyoscyamus,  resembling 
Atropa  in  leaf  and  flower  and  in  the  micro- 
scopical character  of  its  rhizome,  but  differing 
in  that  its  fruit  is  not  a  berry  and  in  the 
inflation  of  its  calyx.  The  Japanese  plant, 
S.  japonica,  is  so  closely  allied  to  S.  carniolica 
that  its  specific  distinction  is  very  doubtful; 
it  has  been  separated  upon  the  characters  of 
the  style  being  curved,  the  calyx-teeth  unequal 
and  the  leaves  less  obovate  and  having  much 
longer  petioles  than  S.  Carniolica;  but  Holmes 
has  shown  that  the  curved  style  occurs  in  S. 
Carniolica.  S.  Carniolica  is  a  common  plant 
in  Bavaria,  Austro-Hungary,  and  Southwestern 
Russia,  usually  in  the  hilly  districts,  where 
it  grows  in  damp,  stony  places.  Its  general 
appearance  is  that  of  the  belladonna,  but  it 
is  much  shorter,  rarely  growing  above  a  foot 
in  height,  has  thinner  leaves,  and  is  especially 
distinguished  by  its  fruit  being  a  transversely 
dehiscent  capsule  and  by  the  presence  of  a  dis- 
tinct rhizome. 

Properties. — The  latter  occurs  in  commerce 
either  entire  or  longitudinally  split  in  half,  in 
pieces  from  two  to  five  inches  in  length  and  from 
one-third  to  three-fourths  or  even  one  inch  in 
diameter;  of  a  grayish-brown  color,  very 
irregular  in  shape,  often  much  bent  or  twisted, 
the  whole  surface  usually  covered  thickly  with 
the  broad,  subeircular,  deeply-hollowed-out, 
projecting  scars  of  the  stems  of  successive 
seasons,  and  finely  and  coarsely  wrinkled  longi- 

(70) 


tudinally  and  transversely.  The  section  is 
whitish  and  distinctly  starchy  in  appear- 
ance. The  texture  is  hard,  but  somewhat 
brittle.  The  taste  is  slightly  bitter,  and  dis- 
agreeable. It  is  officially  described  as  "  of 
horizontal  growth,  more  or  less  curved  and 
shortly  and  sharply  flexuous,  cylindraeeous  and 
somewhat  flattened  vertically,  occurring  mostly 
in  pieces  from  2.5  to  7.5  Cm.  long  and  0.8 
to  1.6  Cm.  broad,  often  split  before  drying; 
upper  surface  marked  with  closely  set,  large, 
cup-shaped  stem  scars,  margins  irregularly 
contracted;  externally  varying  from  yellow- 
ish-brown to  dark  brownish-gray,  finely  and 
irregularly  wrinkled  longitudinally,  obscurely 
annulate  and  more  or  less  nodular-roughened; 
fracture  short  and  sharp,  exhibiting  a  yellow- 
ish-white bark,  its  corky  layer  dark  brown, 
or  pale  brown,  wood  indistinctly  radiate,  and 
central  pith  rather  horny;  nearly  inodorous; 
taste  sweetish,  afterwards  bitterish  and  strongly 
acrid."  U.  S. 

The  Japanese  rhizome  is  from  two  to  six 
inches  long,  about  one-half  inch  in  diameter, 
rarely  branched,  cylindrical  or  slightly  com- 
pressed, knotty,  bent,  with  circular  disk-like 
scars,  of  a  pale  brown  color,  not  whitish  when 
abraded,  with  a  slightly  mousy,  narcotic  odor, 
and  a  taste  nearly  free  from  bitterness.  Ac- 
cording to  Thos.  Greenish,  the  microscopical 
characteristics  of  the  rhizome  of  S.  Car- 
niolica are  very  similar  to  those  of  bella- 
donna root,  the  chief  differences  being  that  the 
bark  is  less  thick,  the  dark  line  under  the 
epidermis  narrower,  the  vascular  bundles 
neither  so  large  nor  so  numerous,  and  the 
bundles  of  raphides  less  pronounced ;  the  starch 
grains  are  also  smaller  and  their  shape  less 
distinct.  The  structure  of  the  rhizome  of  S. 
japonica  was  found  to  be  the  same  as  that  of 
the  European  species. 

The  alkaloid  scopolamine  (or  scopoleine), 
C17H21NO4,  has  been  found  to  be  the  charac- 
teristic constituent  of  the  root,  but  is  also 
found  in  small  quantities  in  belladonna  root, 
stramonium  seeds,  and  Duboisia  myoporoides. 
E.  Schmidt  considers  scopolamine  to  be  iden- 
tical with  hyoscine.  (A.  Pharm.,  1892,  206  to 
232.)  Scopolamine  forms  permanent  trans- 
parent crystals  of  the  formula  C17H21NO4  -4- 
H2O,  melting  at  59°  C.  to  a  colorless  liquid. 
The  double  gold  chloride  melts  at  from  212° 
to  214°  C.  Scopolamine  is  decomposed  by 
baryta  into  scopoline,  C8H13NO2,  a  crystalline 
base,  melting  at  110°  C,  and  atropic  acid, 
C9H8O2.  Commercial  hyoscine  hydrobromide  is 
said  by  E.  Schmidt  often  to  consist  almost  en- 
tirely of  scopolamine  hydrobromide,  and  Hesse 
has  considered  the  two  bases  as  identical.  (A. 
Pharm.,  1894,  409.)  O.  Hesse  examined  com- 
mercial scopolamine  hydrochloride,  and  found 
it  to  consist  of  salts  of  two  bases,  hyoscine  and 
atroscine.  (P.  J.,  1896,  296.)  Schmidt,  con- 
tinuing his  investigations,  proves  that  hyoscine 
is  a  mixture  of  scopolamine  and  some  other 
body,  and  believes  Hesse's  atroscine  to  be  opti- 
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cally  inactive  scopolamine.  He  doubts  the  ex- 
istence of  hyoscine  as  a  distinct  body.  (Ap. 
Ztg.,  1896.)  Seward  W.  Williams  states,  as  the 
result  of  the  assay  of  many  tons  of  the  root 
of  Atropa  belladonna  and  of  the  rhizome  of 
Scopola,  each  of  the  best  qualities  occurring  in 
the  American  market,  that  while  the  belladonna 
root  yields  on  an  average  0.50  per  cent,  of 
alkaloid,  the  scopola  yields  0.58  per  cent.  See 
also  Proc  A.  Ph.  A.,  1899,  285. 

Assay. — "  The  method  to  be  employed  is 
identical  with  that  given  for  Belladonna  Leaves, 
on  page  228,  using  ten  grammes  of  Scopola,  in 
No.  GO  powder."  U.  8. 

Uses. — The  physiologies]  and  medicinal  prop- 
erties of  scopola  are  very  similar  to  those  of 
belladonna,  but  the  crude  drug  has  been 
scarcely  used  at  all  in  medicine.  It  has  been 
:y  employed  in  America  in  the  manu- 
facture of  belladonna  plaster  and  much  of  the 
hyoscine  of  commerce  in  the  last  decade  lias 
obtained  from  it.  IN  alkaloid  Scopola- 
mine hydrobromide  is  recognized  in  the  United 
States  Pharmacopoeia  ai  identical  with  byos- 
cine  bydrobromide. 

Dote,  one  to  two  grains  (0.00.")  to  0.13  Tim.). 

Off.  Prep. — Fluidextrsctum  Seopoto,  I 
tractum  Scopoue,  I  ,  B.    (from  ftaideztrs 

SCOPOLAM1N/E  HYDROBROMIDUM. 
U.  S. 

SCOPOLAMINE  HYDROBROMIDI. 

(sco-po-la-ini'iix   liy  <ln.>  liro'mi i-diim) 

CiTHa.NO«.HBt  +  »H«0  =  434J2 
"  The  hydrobromide  [HBr.C»HsiNO«  -4-  3Hi 

O]  of  an  alkaloid  obtained  from  plants  of  the 
Solanaceee;  chemically  identical  with  Hyoscine 
Hydrobromide  (sec  Hyoscina  Hydrobromi- 
dum)."     U.    8.    "The   hydrobromide,    CitHm 

NO*,HBr,3HsO,  of  ail  alkaloid  contained  in 
ilyoscyanms  Leaves,  different   species  of  Sco- 

pola,  and  possibly  other  solanaceous  plants." 
Br. 

Hyoscina?   Hydrobromidum,    lir.  :    Ilyosc  in<»    Ilyilm- 
Ide ;     Bromhydimte     d'Hyoaclne.     Fr.;     Scopola- 
minum     hydrobtomlcum,     P.     o.:     Skopolamlnhjdro 
bromld,  O. 

For  a  description  of  the  properties  and  uses 
of  this  salt  see  Hyoscince  Hydrobromidum,  page 
(345. 

SCUTELLARIA.  U.  S. 

SCUTELLARIA   [Skullcap] 

(scu-tel-la'rt-a) 

"  The  dried  plant  of  Scutellaria  lateriflora 
Linne  (Fam.  Labiatce)."    U.  S. 

Scullcap,  Hood  wort.  Mad  weed.  Mad-dog  or  Side- 
flowering  Scullcap.  Blue  Pimpernel,  Hooded  Willow- 
herb;   Scutellaire,  Fr. ;  Helmkraut,    Schildkraut,   G. 

Several  species  of  Scutellaria  have  attracted 
attention.     Scutellaria  galericulata,  L.,  or  com- 


mon European  scullcap,  which  also  grows  wild  in 
this  country,  has  a  feeble,  somewhat  alliaceous 
odor,  and  a  bitterish  taste.  It  has  been  em- 
ployed in  intermittents,  and  externally  in  old 
ulcers.  The  indigenous  species,  5.  integrifolia, 
L.  (syn.  S.  hyssopifolia,  L.),  is  intensely  bitter, 
and  might  probably  be  found  useful  as  a  tonic. 

Scutellaria  lateriflora,  L.,  Sp.  PI.  (1753) 
598. — This  is  an  indigenous  perennial  herb, 
with  a  stem  erect,  much  branched,  quadran- 
gular, smooth,  and  one  or  two  feet  high.  The 
leaves  are  ovate,  acute,  dentate,  subcordate 
upon  the  stem,  opposite,  and  supported  upon 
long  petioles.  The  flowers  are  small,  of  a 
pale  blue  color,  and  disposed  in  long,  lateral, 
leafy  racemes.  The  tube  of  the  corolla  is 
elongated,  the  upper  lip  concave  and  entire, 
the  lower  three-lobed.  The  plant  grows  in 
moist  places  by  the  sides  of  ditches  and  ponds 
in  the  United  States  and  Canada. 

Properties. — The  dried  tops  are  officially  de- 
scribed  IS   "  about   oO   Cm.   Long,   smooth;   stem 

quadrangular,  branched;  Leaves  opposite,  petio- 

about     5     Cm.     long,     ovate-lanceolate    or 
OVatoobkmg,  sen-ate;  (lowers  about  (i  Mm.  long, 

m  axillary  one-sided  racemes,  with  a  pale  blue 

corolla  and  bilabiate  calyx,  closed   in   fruit,  the 

upper  lip  belmet-shaped;  odor  alight;  taste 
hittensh.-    /  .   8.     11.   Molisch   and  G.   Oold- 

schmidt  [Ph.  Ztg.,  Dec.  4,  1!)01,  966)  obtained 
from     Scutellaria     and     a     number     of     other 

labiates  an  identical  body,  to  which  they 

the    name    s<  ut<  llarui.      It     is    present    in    all    of 

the  different  8outeUariat,  being  most  abundant 

in  the  upper  epidermis  of  the  leaf,  but  found 
also    in    the    roots,    steins    and    flowers    of    the 

plant.    It  was  further  obtained  from  the  L 
of    Oaleoptit    Tetrakit,   L.,   and   of    Teuorium 
(  hamaedrytf  L    In  Scutellaria  altietima,  L.,  the 

.unamic    and    fumaric    acid    could 

also  be  established.  Scutellarin  is  obtained  by 
boilii  j   gathered  Leaves  for  15  minutes 

in  ten  times  their  freight  of  water,  altering  the 
deCOCtion  and  adding  from  1  to  2  per  cent,  of 
hydrochloric  acid,  which  causes  an  abundant 
precipitate  of  scutellarin.  If  precipitation  is 
cflected  from  the  hot  solution,  the  scutellarin 
separates  in  the  form  of  Light  yellow  crystals. 
The  formula  C21II10O12  has  been  assigned  to  the 
crude  scutellarin  so  obtained.  Its  alcoholic 
solution  gives  a  red  precipitate  with  lead  ace- 
tate and  an  intense  green  color  with  ferric 
chloride,  changing  on  heating  to  a  red  color 
if  the  reagent  is  not  present  in  great  excess; 
alcoholic  potassium  or  sodium  hydroxides,  as 
also  alkali  acetates,  produce  reddish-yellow 
precipitates,  which  change  on  exposure  to  the 
air  to  a  green.  Baryta  water  has  the  same 
effect.  The  green  color  is  produced  imme- 
diately if  an  oxidizing  agent,  such  as  chlo- 
rine or  bromine  water,  Is  added. 

Uses. — Scullcap  is  as  destitute  of  medicinal 
properties  as  a  plant  may  well  be,  not  even 
being  aromatic.  When  taken  internally,  it  pro- 
duces no  very  obvious  effects,  and  probably  is 
of  no  remedial  value,  although  at  one  time  it 
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was  esteemed  as  a  remedy  in  hydrophobia.  It 
has  also  been  used  in  neuralgia  and  convulsive 
affections,  chorea,  delirium  tremens,  and  ner- 
vous exhaustion  from  fatigue  or  over-excite- 
ment. (A.  J.  P.,  xxiii.  370;  N.  J.  M.  B.,  v; 
M.  S.  Rep.,  1870.) 

Dose,  thirty  to  ninety  grains  (2.0  to  5.8  Gm.). 

Off.  Prep. — Fluidextractum  Scutellariae,  U.  S. 

SENEGA.  U.  S.  (Br.) 

SENEGA  [Senega  Snakeroot] 
(sen'e-ga) 

"  The  dried  root  of  Polygala  Senega  Linne 
(Fam.  Polygalacece)."  U.  S.  "The  dried  root 
of  Polygala  Senega,  Linn."   Br. 

Senegae  Radix,  Br.;  Rattlesnake  Root,  Mountain 
Flax,  Senega  or  Seneca  Root  or  Snakeroot,  Radix 
Polygalae  Virginianae ;  Polygala  de  Virginle,  Fr.  Cod.; 
Radix  Senegae,  P.  O. ;  Senegawurzel,  Klapper-Schlan- 
genwurzel,  O. ;  Poligala  Virginiana,  It.;  Poligala  de 
Virginia    (Raiz  de),  Up. 

Besides  P.  Senega,  two  other  species  have 
attracted  some  attention  in  Europe — P.  amara 
and  P.  vulgaris — as  remedies  in  chronic  pec- 
toral affections;  but,  as  they  are  not  natives 
of  this  country,  and  are  never  used  by  practi- 
tioners here,  they  do  not  merit  particular 
notice.1 

Polygala  Senega,  L.,  Sp.  PI.  (1753)  704; 
Willd.,  Sp.  Plant,  iii.  894;  Bigelow,  Am.  Med. 
Bot.,  ii.  97;  Barton,  Med.  Bot.,  ii.  Ill;  B.  <&  T. 
29. — This  unostentatious  plant  has  a  perennial 
branching  root,  from  which  several  erect,  sim- 
ple, smooth,  roxind,  leafy  stems  annually  rise, 
from  nine  inches  to  a  foot  in  height.  The 
stems  are  occasionally  tinged  with  red  or 
purple  below,  but  are  green  near  the  top.  The 
leaves  are  alternate  or  scattered,  lanceolate, 
pointed,  smooth,  bright  green  on  the  upper 
surface,  paler  beneath,  and  sessile  or  supported 
on  very  short  footstalks.  The  flowers  are 
small  and  white,  and  form  a  close  spike  at 
the  summit  of  the  stem.  The  calyx  is  their 
most  conspicuous  part.  It  consists  of  five 
sepals,  two  of  which  are  wing-shaped,  white, 
and  larger  than  the  others.  The  corolla  is 
small  and  closed.  The  capsules  are  small, 
much  compressed,  obcordate,  two-valved  and 
two-celled,  with  two  oblong-ovate,  blackish, 
hairy  seeds,  slightly  longer  than  the  lobes  of 
the  caruncle.  In  P.  alba,  Nutt.,  the  seeds  are 
silky  and  about  twice  the  length  of  the  caruncle 
lobes. 

Polygala  Senega  extends  over  most  of  the 
United  States  and  Southern  Canada,  east  of 
the  Rocky  Mountains.  At  one  time  it  was 
largely  collected  in  Canada  and  the  North- 
eastern Atlantic  states;  when  this  supply  was 
exhausted,  Kentucky  and  the  States  West  and 

1 A  senega  which  was  first  used  in  Japan,  and 
which  has  been  referred  by  some  writers  to  P. 
japonica,  by  others  to  P.  tcnuifoUa,  has  been  ex- 
amined by  Renter,  who  finds  in  it  0.8  per  cent,  of 
resin,  traces  of  methyl  salicylate,  and  8.8  per  cent, 
of  an  oil  which  has  somewhat  the  odor  of  patchouli. 


Southwest  of  it  were  invaded;  then  Wisconsin 
and  the  Northwestern  States,  from  which  with 
Western  Canada  the  commerce  at  present  de- 
rives its  chief  supply.  There  are  two  varieties 
of  the  plant,  the  typical  P.  Senega,  the  form 
found  in  the  Northeastern  United  States,  and 
the  variety  latifolia,  which  extends  from  Mary- 
land and  Pennsylvania  to  Michigan  and  Ten- 
nessee. This  variety  is  distinguished  by  its 
height  (from  ten  to  twenty  inches)  and  its 
very  large,  ovate  or  ovate-lanceolate  leaves, 
which  taper  towards  each  end  and  attain  a 
length  of  four  inches.  The  root  of  commerce 
seems  to  be  obtained  from  both  varieties.  It 
is  brought  into  market  in  bales  weighing  from 
fifty  to  four  hundred  pounds. 

Properties. — As  the  root  occurs  in  commerce, 
it  is  of  various  sizes,  from  that  of  a  straw 
to  that  of  the  little  finger,  presenting  a  thick 
knotty  head,  which  exhibits  traces  of  the 
numerous  stems.  It  is  tapering,  branched,  va- 
riously twisted,  often  marked  with  crowded 
annular  protuberances,  and  with  a  projecting 
keel-like  line,  extending  along  its  whole  length. 
It  is  officially  described  as  "  somewhat  cylin- 
drical, tapering,  more  or  less  flexuous,  3  to 
15  Cm.  long  and  2  to  8  Mm.  thick,  bearing 
several  similar,  horizontal  branches  and  a  few 
rootlets;  crown  knotty  with  numerous  buds 
and  short  stem-remnants;  externally  yellowish- 
gray  or  brownish-yellow,  longitudinally  wrink- 
led, usually  marked  by  a  keel  which  is  more 
prominent  in  perfectly  dry  roots  near  the 
crown;  fracture  short,  wood  light  yellow, 
usually  excentrically  developed;  odor  slight, 
nauseating;  taste  sweetish,  afterwards  acrid." 
U.  S.  The  epidermis  is  corrugated,  trans- 
versely cracked,  of  a  yellowish-brown  color 
in  the  young  roots,  and  brownish  gray  in  the 
old.  In  the  smaller  branches  the  color  is  a 
lighter  yellow.  The  bark  is  thick,  hard,  and 
resinous,  and  whitish  in  its  interior;  it  contains 
the  active  principles  of  the  root.  The  central 
portion  is  ligneous,  white,  and  quite  inert,  and 
should  be  rejected  in  the  preparation  of  the 
powder.  The  color  of  this  is  gray.  On  micro- 
scopic examination  the  bark  is  seen  to  be  com- 
posed of  — 1st,  an  outer  layer,  composed  of  a 
series  of  tubular  cells;  2d,  a  middle  layer  of 
thin-walled,  parenchymatous  cells;  3d,  an  inner 
layer  containing  bast-cells.  The  keel  is  pro- 
duced by  the  excessive  development  of  this 
last  layer  of  bark  upon  one  side.  There  is  no 
medulla.  The  odor  of  senega  is  peculiar, 
strong  in  the  fresh  root,  but  faint  in  the  dried. 
The  taste  is  at  first  sweetish  and  mucilaginous, 
but  after  chewing  becomes  somewhat  pungent 
and  acrid,  leaving  a  peculiar  irritating  sensa- 
tion in  the  fauces.  Senega  root  varies  some- 
what in  appearance  according  to  the  locality 
from  which  it  is  derived,  and  local  varieties 
are  recognized  in  commerce.  In  Southern 
senega  the  roots  are  very  small,  while  in  Mani- 
toba senega  they  are  large  and  thick,  dark  in 
color,  and  often  have  purple  markings  about 
the  crown.     The  official  senega  is  often  known 
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in  commerce  as  Southern  senega,  or  small 
senega,  the  roots  seldom  attaining  the  size  of 
an  ordinary  lead-pencil,  and  four  to  five  hun- 
dred of  the  dried  roots  being  required  to  make 
a  pound. 

Between  the  years  1870  and  1880  the  so-called 
Northern,  the  White,  the  False,  or  the  Large 
senega  was  sent  into  the  American  market  from 
Wisconsin,  Minnesota,  and  further  west.  It  is 
much  larger  than  true  senega,  probably  eighty 
to  one  hundred  to  the  pound.  The  knot  at  the 
top  of  the  root  is  from  one  to  three  inches  in 
diameter;  below  it  the  root  abruptly  contracts  to 
from  half  an  inch  to  an  inch  in  diameter;  it  is 
usually  from  eight  to  ten  inches  long,  more 
fleshy  and  much  less  contorted  than  true  senega, 
nearly  free  from  small  rootlets,  but  breaking 
up  below  into  from  four  to  eight  descending 
branches;  very  light-colored,  with  the  ligneous 
portion  thick  and  regular,  and  in  the  circular 
outlines  of  the  section,  with  t lie  keel  rudimental 
or  not  rarely  altogether  altsent.  The  taste  is 
similar  to  that  ol  true  senega,  but  somewhat 
n. ore  mucilaginous  and  less  rapidly  acrid.  Jn 
structure,  false  senega  root  is  very  similar  to 
the  true  root ;  it  has.  indeed,  been  asserted  that 
there  are  anatomical  differences  between  the 
two  senegas,  but  ().  Linde  (/'.  ./..  xvi.  724)  has 
been  unable  to  make  out  any  such  differences. 
According  to  L.  E.  Sayre  (A.  J.  P.,  Sept. 
1897),  it  is  not  possible  to  distinguish  the  two 
drugs  when  powdered.  For  description  of  the 
roots  of  a  number  a  of  Polygala,  see 

Flora,  Jan.  1886,  and  D.  <'..  1901,  26.  False 
Senega  was  thought  to  be  the  product  of  Poly- 
gala  BoykmU,  Nuttall.  but  it  appears  to  be  well 
established  that   it    is  obtained   from   /'.  albat 

Nuttall,  whose  habit  at  extends  from  the  moun- 
tains of  Texas  to  western  British  America. 
The  properties  of  senega  as  well  as  the  medic- 
inal virtues  of  the  root,  are  extracted  by  boiling 
water  and  by  alcohol.  Diluted  alcohol 
excellent  solvent. 

Senega      root       was      analyzed      by      Gehhn, 

Peschier  of  Geneva,  Feneulle  of  Cambray, 
Dulon  d'Astafort,  Folchi,  and  Trommsdorff, 
and  subsequently  by  Quevenne.  The  virtues 
of  senega  appear  to  reside  chiefly,  if  not 
exclusively,  in  the  acrid  principles  called 
senegin  and  polygalic  acid.  These  principles 
resemble  saponin  very  closely  and  are  recognized 
as  distinct.  Quevenne  obtained  polygalic  acid 
by  the  following  process.  Powdered  senega  is 
exhausted  by  alcohol  of  33°,  and  so  much  of 
the  alcohol  is  distilled  off  as  to  bring  the  re- 
sulting tincture  to  the  consistence  of  syrup. 
The  residue  is  treated  with  ether  in  order  to 
remove  the  fatty  matter.  The  liquid  upon 
standing  deposits  a  precipitate,  which  is  sepa- 
rated by  filtration  and  is  then  mixed  with 
water.  To  the  turbid  solution  thus  formed 
alcohol  is  added,  which  facilitates  the  produc- 
tion of  a  white  precipitate,  consisting  chiefly  of 
polygalic  acid.  The  liquid  is  allowed  to  stand 
for  several  days,  that  the  precipitate  may  be 
fully   formed.      The   supernatant  liquid   being 


decanted,  the  precipitate  is  drained  upon  a  fil- 
ter, and,  being  removed  while  yet  moist,  is  dis- 
solved by  the  aid  of  heat  in  alcohol  of  36°. 
The  solution  is  boiled  with  purified  animal 
charcoal,  and  filtered  while  hot.  Upon  cooling, 
it  deposits  the  principle  in  question  in  a  state 
of  purity.  Thus  obtained,  polygalic  acid  is  a 
white  powder,  inodorous,  and  of  a  taste  at  first 
slight,  but  soon  becoming  pungent  and  acrid, 
and  producing  a  very  painful  sensation  in  the 
throat.  It  is  fixed,  unalterable  in  the  air,  in- 
flammable, soluble  in  water  slowly  when  cold 
and  rapidly  with  the  aid  of  heat,  soluble  in  all 
proportions  in  boiling  absolute  alcohol,  which 
deposits  most  of  it  on  cooling,  quite  insoluble 
in  ether  and  in  the  fixed  and  volatile  oils,  and 
of  the  properties  of  reddening  litmus 
and  neutralizing  the  alkalies.  Quevenne  found 
it,  when  given  to  dogs,  to  occasion  vomiting, 
and  much  embarrassment  in  respiration,  and  in 
large  quantities  to  destroy  life.  Dissection  ex- 
hibited evidences  of  inflammation  of  the  lungs, 
and  frothy  mucus  was  found  in  the  stomach, 
o'sophairus,  and  superior  portion  of  the  trachea, 
showing  the  tendency  of  this  substance  to  in- 
crease the  mucous  secretion,  and  explaining  in 
part  the  beneficial  influence  of  senega  in  croup. 
(/.  P.  <".,  xxii.  449,  and  xxiii.  2127.)  Bolley 
showed  that  the  active  principle  was  resolvable 
by  hydrochloric  acid  into  glucose  and  a  peculiar 
substance  called  tapogenin.  h'oclileder  {('hem. 
Cb.,  1867,  ]».  926)  confirmed  (his  view  of  the 
identity  of  polygalic  acid  and  saponin.  Later 
investigators  assert  the  existence  of  two  homol- 
ogous principles  in  the  Benega  root, — sen 
('i7ll2fl(ho.  and  polygalic  add,  C19II30O10. 
That  this  latter  is  a  variety  of  saponin  is  no 
doubt  (rue.  Christophson  (',/.  P.  ('.,  1874)  and 
Schneider  (A.  Pharm.  [3],  7,  394)  have  also 
thoroughly  established  the  existence  of  saponin 

in  senega  root.  According  to  the  researches  of 
Trommsdorff  and  Schneider,  saponin  is  con- 
tained solely  in  the  bark,  the  woody  tissues 
being  inert.  (See  Quillaja,  p.  1035.)  L.  Reu- 
ter  (.1.  Pharm.,  1889,  309  and  4521  finds  that 
the  constituents  of  senega  root  are  fixed  oil  and 
resin,  traces  of  volatile  oil  (a  mixture  of 
Valerie  ether  and  methyl  salicylate),  sugar 
(7  per  cent.),  senegin  or  saponin  (from  2  to 
5  per  cent.),  yellow  coloring  matter,  and  ma- 
lates.  The  quantity  of  methyl  salicylate l 
varied  in  different  samples  from  0.25  to  0.33 
per  cent.  See  also  Schroeder's  analvsis  (A.  J. 
P.,  1896,  178).  Kain  (Ph.  Ztg.,  1898,  562) 
states  that  he  has  discovered  a  laevo-rotatory 
glucoside  distinguished  from  saponin  by  its 
mild  taste,  solubility  in  absolute  alcohol,  and 
in  its  not  giving  a  precipitate  with  barium 
hydroxide. 

Senega  yields  its  virtues  to  water,  cold  or 
hot,  and  to  boiling  alcohol,  and  the  extracts 
obtained  by  means  of  these  liquids  have  the 
sensible  properties  of  the  root.     But  under  the 

1  Methyl  salicylate  occurs  In  very  many,  If  not 
all  of  the  species  of  the  genus  Tolygala.  (See 
paper  by  Kremers  and  James,  Ph.    Rev.,  xvi.) 
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influence  of  heat  a  portion  of  the  acrid 
principle  unites  with  the  coloring  matter  and 
coagulated  albumen,  and  thus  becomes  insoluble 
in  water.  In  forming  an  aqueous  extract,  the 
infusion  should  be  prepared  by  percolation,  as 
it  is  thus  most  concentrated,  and  consequently 
requires  less  heat  in  its  evaporation.  In  pre- 
paring the  infusion,  the  temperature  of  the 
water  should  not  exceed  104°  F.  Experience 
has  thoroughly  proved  the  value  of  the  use  of 
an  alkali  in  small  proportion  in  making  galeni- 
cal preparations  of  senega,  it  prevents  gelati- 
nization  and  combines  with  the  active  principles 
(see  Fluidextractum  Senegce,  page  561). 

The  roots  of  Panax  quinquefolius,  L.,  or  gin- 
seng, were  at  one  period  frequently  mixed  with 
those  of  senega,  but  are  easily  distinguishable 
by  their  shape  and  taste.  The  roots  of  Gillenia 
trifoliata  (L.),  Moench.,  and  Asclepias  Vince- 
toxicum,  L.  (P.  J.,  ix.  411),  and  of  Triosteum 
perfoliatum,  L.  (see  Part  II),  are  noted  as  oc- 
curring in  commercial  senega;  they  are  readily 
detected  by  the  absence  of  the  keel-like  line. 

Uses. — When  given  in  overdose,  senega  is 
capable  of  acting  as  an  irritant  poison,  pro- 
ducing violent  vomiting  and  purging.  Although 
other  medicinal  properties  have  been  attributed 
to  it,  for  many  years  it  has  been  employed  in 
medicine  solely  as  a  stimulant  expectorant,  use- 
ful in  the  advanced  stages  of  an  acute  bron- 
chitis attended  with  free  expectoration;  in 
chronic  bronchitis,  and  in  asthma  and  other 
diseases  with  catarrhal  inflammation  of  the  pul- 
monic mucous  membrane.  Polygalic  acid  may 
be  employed  in  the  dose  of  from  the  fourth  of 
a  grain  to  a  grain  (0.016  to  0.065  Gm.),  and 
may  be  administered  either  in  pill,  capsule,  or 
mixture.  For  a  formula  for  its  preparation,  see 
also  A.  J.  P.,  1860,  150. 

Dose,  from  fifteen  to  twenty  grains  (1.0  to 
1.3  Gm.). 

Off.  Prep. — Infusum  Senegae,  Br.;  Fluidex- 
tractum Senegae,  U.  S.;  Liquor  Senegae  Concen- 
trate, Br.;  Syrupus  Senegae,  U.  8.  (from  fluidex- 
tract)  ;  Tinctura  Senegae,  Br. 

SENNA.  U.  S.  (Br.) 

SENNA 
( sen'na ) 

"  The  dried  leaflets  of  Cassia  acutifolia 
Delile  (Alexandria  Senna),  or  of  Cassia 
angustifolia  Vahl  (India  Senna)  (Fam. 
Le gummosa) ."  U.  S.  Senna  Alexandrina. 
Alexandrian  Senna,  Br.  "  The  dried  leaflets  of 
Cassia  acutifolia,  Delile."  Br.  Senna  Indica. 
East  Indian  Senna  (syn.  Tinnevelly  Senna). 
11  The  dried  leaflets  of  Cassia  angustifolia, 
Vahl.  From  plants  cultivated  in  Southern 
India."    Br. 

Senna  Alexandrina,  Senna  Indica.  Br. ;  Senna 
Leaves ;  Sene,  Fr.  Cod. ;  Feuilles  de  S£ne\  Fr. ; 
Folia  Sennse,  P.  O. ;  Sennesblatter,  Q. ;  Sena,  It.; 
Sen,    Sp. 

The  plants  which  yield  senna  belong  to  the 
genus    Cassia,    of    which    several    species    con- 


tribute to  furnish  the  drug.  These  were  con- 
founded by  Linnaeus  and  comprised  in  a  single 
species,  which  he  named  Cassia  Senna.  Since 
his  time  the  subject  has  been  more  thoroughly 
investigated,  especially  by  Delile,  who  accom- 
panied the  French  expedition  to  Egypt  and 
had  an  opportunity  of  examining  the  plant  in 
its  native  country.  Besides  the  official  species, 
it  is  probable  that  C.  lanceolata  of  Forskhal 
and  C.  cethiopica  of  Guibourt  contribute 
towards  commercial  senna.  The  leaves  of  a 
number  of  species  of  Cassia  are  utilized  like 
senna  leaves  in  the  respective  countries  in 
which  they  grow,  among  which  may  be  men- 
tioned C.  marylandica,  L. ;  C.  cathartica,  Mart.; 
C.  rugosa,  Don ;  C.  splendida,  Vog. ;  C.  laevi- 
gata, Willd. ;  C.  multijuja,  Rich.;  C.  Chamce- 
crista,  L. ;  and  C.  montana,  Hayne. 

Cassia  acutifolia,  Delile,  Flore  d'Egypte 
(1812),  219.— C.  Senna,  Linn.,  Sp.  PI.  377.— C. 
lanceolata,  Collad.,  Hist.  Cass.  93, 1. 15. — C.  leni- 
tiva,  Bisch.,  Bot.  Zeit.  (1850)  885. — Senna 
acutifolia,  Batka,  Proc.  Linn.  Soc.  (1854),  282. 
This  is  described  as  a  small  undershrub,  two 
or  three  feet  high,  with  a  straight,  woody, 
branching,  whitish  stem;  but,  according  to 
Landerer,  the  senna  plant  attains  the  height 
of  eight  or  ten  feet  in  the  African  deserts. 
The  leaves  are  alternate  and  pinnate,  with 
glandless  footstalks,  and  two  small  narrow 
pointed  stipules  at  the  base.  The  leaflets,  of 
which  from  four  to  six  pairs  belong  to  each 
leaf,  are  almost  sessile,  oval-lanceolate,  acute, 
oblique  at  their  base,  nerved,  from  half  an  inch 
to  an  inch  long,  and  of  a  yellowish-green  color. 
The  flowers  are  yellow,  and  in  axillary  spikes. 
The  fruit  is  a  flat,  elliptical,  obtuse,  mem- 
branous, smooth,  grayish-brown,  bivalvular 
legume,  about  an  inch  long  and  half  an  inch 
broad,  scarcely  if  at  all  curved,  and  divided 
into  six  or  seven  cells,  each  containing  a  hard, 
heart-shaped,  ash-colored  seed.  C.  acutifolia 
grows  wild  in  great  abundance  in  Upper  Egypt, 
Nubia,  Sennaar,  and  other  parts  of  Africa. 
This  species  furnishes  the  greater  part  of  the 
variety  known  in  commerce  by  the  name  of 
Alexandria  senna. 

Cassia  angustifolia,  Vahl,  Symb.  Bot.  i.  29. 
C.  elongata,  Lemaire,  J.  P.  C.  (1821),  345;  Fee, 
Journ.  de  Chim.  Med.,  vi.  232;  Carson,  Illust. 
of  Med.  Bot.,  i.  36,  pi.  29.— The  name  C.  elon- 
gata was  conferred  by  Lemaire  upon  the  plant 
from  which  the  India  senna  of  commerce  is  de- 
rived, but  the  U.  S.  and  Br.  Pharmacopoeias 
unite  in  ascribing  the  source  to  C.  angustifolia, 
Vahl.  The  botanical  description  was  completed 
by  Fee  from  dried  specimens  of  the  leaves  and 
fruit  found  by  him  in  unassorted  parcels  of  this 
variety  of  senna.  Wallich  afterwards  suc- 
ceeded in  raising  the  plant  from  seeds  found 
in  a  parcel  of  senna  taken  to  Calcutta  from 
Arabia,  and  it  has  been  described  by  Royle, 
Wight  and  Arnott,  and  Lindley.  As  usually 
grown,  it  is  annual,  but  with  care  it  may  be 
made  to  live  through  the  year,  and  then  as- 
sumes the  character  of  an  undershrub.     It  has 
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an  erect,  smooth  stem,  and  pinnate  leaves,  with 
from  four  to  eight  pairs  of  leaflets.  These 
are  nearly  sessile,  lanceolate,  obscurely  mucro- 
nate,  oblique  at  the  base,  smooth  above  and 
somewhat  downy  beneath,  with  the  veins  turned 
inward  so  as  to  form  a  wavy  line  immediately 
within  the  edge  of  the  leaflet.  The  most  strik- 
ing character  of  the  leaflet  is  its  length,  which 
varies  from  an  inch  to  twenty  lines.  The 
petioles  are  without  glands;  the  stipules 
minute,  spreading  and  semi-hastate.  The 
flowers  are  bright  yellow,  and  arranged  in 
axillary  and  terminal  racemes  rather  longer 
than  the  leaves.  The  legume  is  oblong,  mem- 
branous, tapering  abruptly  at  the  base,  rounded 
at  the  apex,  and  an  inch  and  a  half  long  by 
somewhat  more  than  half  an  inch  broad.  This 
plant  is  found  in  Southern  Arabia  and  on  the 
coast  of  Hast  Africa  from  Mozambique  to  the 
Somali  land.  It  has  been  said  to  grow  in  the 
interior  of  India,  and  is  cultivated  at  Tinne- 
velly  for  medicinal  use. 

Cassia  obovata.  CoIIadon,  Hist.  Cass.  02.  t. 
15. — The  stem  of  this  species  is  rather  shorter 
than  that  of  0.  aeutifolia,  rising  to  the  height 
of  only  a  foot  and  a  half.  The  leaves  have 
from  five  to  seven  pairs  of  leaflets,  which  are 
obovafe,  very  obtuse,  sometimes  mucronate. 
The  flowers  are  in  axillary  spikes,  of  which  the 
peduncles  are  longer  than  the  leaves  of  the 
plant  The  legumefl  are  very  much  compn 
curved  almost  into  the  kidney  form,  of  a 
greenish-brown  color,  and  covered  with  a  very 
short  down,  which  is  perceptible  only  by  the 
aid  of  a  magnifying  irlass.     They  contain  from 

eight    to  fen   seeds.      This  specii  s   grows  wild   in 

Syria,  Egypt,  Senegambia,  and  .Jamaica.  (/'.  ./.. 

Sept.    lS(i7. )       It    has    been    cultivated    BU< 
fully  in   Italy.  Spain,  and  the  West   Indies.      It 
is  said  to  be  no  longer  gathered  for  senna,  al- 
though   its    leaflets    and    pods   occur   in    Alex- 
andria senna. 

C.  lanceolata  of  Forskhal  (/■'/.  Mgypt.  Aral)., 
85;  syn.  C.  Sophera,  L.,  Sp.  PI.  379),  found  by 
fhat  author  growing  in  the  desert^  of  Arabia,  is 
admitted  by  Lindley  and  others  as  a  distinct 
species.  Some  difference  of  opinion,  however. 
exists  upon  Ibis  point.  De  Candolle  considered 
it  a  variety  of  the  C.  aeutifolia  of  Delile.  from 
which  it  differs  chiefly  in  having  leaflets  with 
glandular  petioles,  and,  as  Forskhal's  descrip- 
tion preceded  that  of  Delile.  he  designated  the 
species  by  the  name  of  C.  lanceolata.  Forsk- 
hal's plant  has  been  supposed  by  some  to  be 
the  source  of  the  India  or  Mocha  senna,  but 
the  leaflets  in  this  variety  are  much  longer  than 
those  of  C.  lanceolata,  from  which  the  plant 
differs  also  in  having  no  gland  on  the  petiole. 
Niebuhr  informs  us  that  he  found  the  Alex- 
andria senna  growing  in  the  Arabian  territory 
of  Abu-Arisch,  whence  it  is  taken  by  the  Arabs 
to  Mecca  and  Jedda.  This  is  probably  the  C. 
lanceolata  of  Forskhal.  It  is  highly  probable 
that  this  species  is  the  source  of  a  variety  of 
senna  which  has  been  brought  to  this  market 
under  the  name  of  Mecca  senna. 


Cassia  eethiopica  of  Guibourt,  Hist.  Drogues, 
3e  ed.,  iii.  219  (C.  ovata  of  Merat),  formerly 
confounded  with  C.  aeutifolia,  is  considered  by 
Lindley  to  be  a  distinct  species.  It  grows  in 
Nubia,  Fezzau,  to  the  south  of  Tripoli,  and 
probably,  according  to  Guibourt,  throughout 
Ethiopia.  It  is  from  this  plant  that  the  Tripoli 
senna  of  commerce  is  derived. 

Several  varieties  of  this  valuable  drug  are 
known  in  commerce.  Of  these,  four  have  been 
received  in  America, — the  Alexandria,  the 
Tripoli,  the  India,  and  the  Mecca  senna, — but 
only  two  are  recognized  by  the  Pharmacopoeia. 

1.  Alexandria  Senna. — This  variety  of 
senna  is  gathered  in  extreme  Upper  Egypt  and 
the  Soudan,  and  thence  sent  to  Assouan  at  the 
First  Cataract  of  the  Nile,  whence  it  finds  its 
way  into  commerce  through  Cairo,  Suakim, 
Suez  and  Alexandria.  As  the  Egyptian  cus- 
toms keep  no  especial  statistics  the  quantity 
exported  can  only  be  judged  by  the  fact  that 
in  1902  one  Cairo  firm  sent  into  commerce  1(10 
tons  of  senna.  Two  crops  are  produced  an- 
nually, one  in  the  spring  and  one  in  the 
autumn.  The  plants  are  first  cut,  then  dried, 
and  then  the  stripped-ofT  leaves  and  pods  are 
packed   in  crude  bales,  in   which  several  species 

Mima  are  represented  in  varying  pro- 
portion, the  predominating  species  being  C. 
aeutifolia.  Formerly  there  was  a  purposive 
mixture  of  the  product  of  Cassia  aeutifolia  with 
the  leaflets  of  0.  obovata,  brought  from  other 

parts  of  Egypt,  and  even   from  Syria,  with  the 
leaves  Of   (ifnanchum   olca  falium    (C>   Art/el  of 

Delile,  s<>lcn<>stemma  Argel,  Bayne),  known 
commonly  by  the  name  of  argel  or  arguel,  and 
sometimes  with  those  of  Tephrosia  apollinea 
•  I  De  Candolle.  a  leguminous  plant  growing  in 
Egypt  and  Nubia.  According  to  M.  Hover,  the 
proportions  in  which  the  three  chief  constitu- 
ents of  this  mixture  were  added  together  were 
five  parts  of  C.  aeutifolia,  three  of  C.  obovata, 
and  two  of  Cynanchum.  Tims  prepared,  the 
:iin  packed  in  bales,  and  trans- 
mitted to  Alexandria.  Hut  at  present  there  is 
no  such  uniformity  in  the  constitution  of  Alex- 
andria senna,  and,  though  the  three  chief  in- 
gredients may  still  sometimes  be  found  in  it, 
they  are  not  in  the  same  fixed  proportions,  and 
not  unfrequently  the  Cynanchum  leaves  are 
wholly  wanting.  This  variety  of  senna  is  often 
called'  in  French  pharmaceutical  works  sene  de 
la  palthe,  a  name  derived  from  an  impost  for- 
merly laid  upon  it  by  the  Ottoman  Porte.  A 
parcel  of  Alexandria  senna,  as  it  was  formerly 
brought  to  market,  consisted  of  the  following 
ingredients:  1,  the  leaflets  of  C.  aeutifolia, 
characterized  by  their  acute  form,  and  their 
length,  almost  always  less  than  an  inch;  2,  the 
leaflets  of  C.  obovata,  known  by  their  rounded 
very  obtuse  summit,  which  is  sometimes  fur- 
nished with  a  small  projecting  point,  and  by 
their  gradual  diminution  in  breadth  towards 
their  base:  3,  the  pods,  broken  leafstalks, 
flowers,  and  fine  fragments  of  other  parts  of 
one  or  both  of  these  species;  4,  the  leaves  of 
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Cynanchum  olecefolium,  which  are  distinguish- 
able by  their  length,  almost  always  more  than 
an  inch,  their  greater  thickness  and  firmness, 
the  absence  of  any  visible  lateral  nerves  on 
their  under  surface,  their  somewhat  lighter 
color,  and  the  regularity  of  their  base.  In  this 
last  character  they  strikingly  differ  from  the 
genuine  senna  leaflets,  which,  from  whatever 
species  derived,  are  always  marked  by  obliquity 
at  their  base,  one  side  being  inserted  in  the 
petiole  at  a  point  somewhat  lower  than  the 
other,  and  at  a  different  angle.  Discrimination 
between  this  and  the  other  ingredients  is  of 
some  importance,  as  the  Cynanchum  must  be 
considered  an  adulteration.  It  is  said  by  the 
French  writers  to  produce  hypercatharsis  and 
much  irritation  of  the  bowels,  but  was  found 
by  Christison  and  Mayer  to  occasion  griping 
and  protracted  nausea,  with  little  purgation. 
The  flowers  and  fruit  of  the  Cynanchum  were 
also  often  present,  the  former  white  and  in 
small  corymbs,  the  latter  an  ovoid  follicle 
rather  larger  than  an  orange-seed.  Besides  the 
above  constituents  of  Alexandria  senna,  it  oc- 
casionally contained  leaflets  of  genuine  senna, 
much  longer  than  those  of  the  acutifolia  or  obo- 
vata,  equalling  in  this  respect  the  Cynanchum, 
which  they  also  somewhat  resembled  in  form. 
They  were  distinguishable,  however,  by  their 
greater  thinness,  the  distinctness  of  their  lateral 
nerves,  and  the  irregularity  of  their  base.  The 
leaflets  and  fruit  of  Tephrosia  apollinea,  which 
have  been  an  occasional  impurity  in  this  variety 
of  senna,  may  be  distinguished,  the  former  by 
their  downy  surface,  their  obovate-oblong, 
emarginate  shape,  their  parallel  unbranched 
lateral  nerves,  and  by  being  usually  folded 
longitudinally;  the  latter,  by  its  dimensions, 
being  from  an  inch  to  an  inch  and  a  half  long, 
and  only  two  lines  broad.  As  now  imported, 
Alexandria  senna  is  often  quite  free  from  the 
leaves  of  Cynanchum,  and  may  have  few  or 
none  of  the  leaflets  of  obovate  senna.  It  is 
probably  brought  directly  to  Alexandria  from 
Upper  Egypt,  without  having  undergone  inter- 
mixture at  Boulak  or  other  intervening  place. 
In  Europe,  this  senna  was  formerly  adulterated 
with  the  leaflets  of  Colutea  arborescens,  L.,  or 
bladder  senna,  and  the  leaves  of  Coriaria 
myrtifolia,  L.,  a  poisonous  plant  of  Southern 
Europe.  An  account  of  these  plants  is  given 
in  Part  II. 

The  leaflets  of  the  Coriaria  are  ovate-lanceo- 
late, grayish  green  with  a  bluish  tint,  and  are 
readily  known,  when  not  too  much  broken  up, 
by  their  strongly-marked  midrib  and  two  lateral 
nerves  running  from  the  base  nearly  to  the 
summit.  Another  addition  to  Alexandria  senna 
has  been  detected  by  Lacroix  of  Macon,  France, 
in  the  leaves  of  the  Globularia  Turbith  (Globu- 
laria  Alypum,  Linn.),  which  seem  to  have  taken 
the  place  of  the  Colutea  arborescens,  because 
more  closely  resembling  the  senna  leaflet.  The 
leaves  of  the  Globularia  are  spatulate,  much 
enlarged  towards  the  upper  end,  rounded  at 
the    extremity,    but    always   terminating   in    a 


short  sharp  point.  Besides,  they  are  brown, 
thick,  firm,  and  hard  to  the  touch,  while  those 
of  the  Colutea  are  green,  very  thin,  and  soft. 
They  have  an  acrid,  very  bitter  taste,  but  are 
without  nauseous  odor.  They  are  asserted  to 
be  cathartic,  but  milder  than  senna,  and  capable 
of  being  substituted  for  it  in  twice  the  dose. 
(/.  P.  C,  4e  ser.,  i.  413.)  The  so-called  Aden 
senna  which  Holmes  states  to  be  active,  is  com- 
posed of  small,  broad,  not  very  acute,  hairy 
leaves,  and  is  believed  to  be  obtained  from  C. 
holosericea,  Fres.  A  false  senna  from  Madras 
has  been  identified  by  E.  M.  Holmes  as  the 
product  of  Cassia  montana,  Hayne.  The  leaf- 
lets are  about  the  size  of  the  Tinnevelly  senna, 
but  are  distinguishable  by  obtuse  or  rounded 
ends  furnished  with  distinct  mucro,  which  is, 
however,  often  broken  off  and  wanting  from 
individual  leaves;  by  the  obtuse  angles  of  the 
lateral  veins  and  by  the  presence  of  a  well 
marked  network  of  veins  of  the  under  surface; 
further,  the  color  of  the  upper  surface  is  dis- 
tinctly browner  than  of  the  Tinnevelly  leaflet, 
and  the  whole  leaves  of  Cassia  montana  have 
from  10  to  15  pairs  of  leaflets,  while  the  Tinne- 
velly senna  has  only  from  6  to  8  pairs.  In  the 
drug  this  character  can  usually  be  made  out 
by  noticing  the  number  of  scars  on  the  rachis. 
For  a  microscopic  description  of  powder,  see 
H.  G.  Greenish,  P.  J.,  66,  694.  In  detecting 
the  adulteration  of  senna,  the  apothecary  may 
avail  himself  not  only  of  the  general  physical 
characteristics  of  the  leaves,  but  also  of  the  fact 
that  while  the  senna  leaf,  containing  no  tannic 
acid,  does  not  precipitate  feme  chloride,  most 
leaves  used  in  adulteration  do  alter  the  ferric 
solution.  The  microscopic  characteristics  of 
the  false  leaves,  though  varying  greatly,  are 
almost  always  very  different  from  those  of 
senna.  In  the  senna  leaflets  the  epidermis 
from  the  upper  and  under  surface  is  very 
similar.  The  stomata  are  numerous;  the  epi- 
dermal hairs  are  unicellular  and  deciduous, 
leaving,  when  detached,  a  base  which  has  the 
appearance  of  an  annular  pad,  arouud  which 
the  neighboring  cells  seem  to  radiate.  The 
parenchyma  of  the  cell  has  a  thick  epidermis, 
and  is  divided  into  three  layers,  the  uppermost 
and  lowest  of  which  consist  of  palisade  tissue, 
and  are  separated  by  a  zone  of  very  small, 
rounded,  parenchymatous  cells.  Stellate  crys- 
tals of  calcium  oxalate  are  scattered  through- 
out the  parenchyma,  and  prismatic  crystals,  one 
in  each  cell,  occur  clustered  around  the  bast 
tissue  of  the  principal  veins. 

Alexandria  Senna  is  officially  described  as 
"  leaflets  about  25  Mm.  long  and  10  Mm.  broad, 
having  extremely  short,  stout  petioles;  inequi- 
laterally  lanceolate  or  lance-ovate,  acutely  cus- 
pidate, entire,  subeoriaceous,  brittle,  pale  green 
or  grayish-green,  sparsely  and  obscurely  hairy, 
especially  beneath,  the  hairs  appressed,  1- 
celled,  and  thick-walled;  odor  characteristic; 
taste  somewhat  mucilaginous  and  bitterish." 
U.  S.  For  a  microscopical  description  of  Alex- 
andria senna,  see  Proc.  A.  Ph.  A.,  1882,  p.  238. 
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2.  Tripoli  Senna. — Genuine  Tripoli  senna 
consists  in  general  exclusively  of  the  leaflets  of 
one  species  of  Cassia,  formerly  considered  to  be 
a  variety  of  C.  acutifolia,  but  now  admitted  to 
be  distinct,  and  named  C.  cethiopica.  The 
leaflets,  however,  are  much  broken  up,  and  it 
is  probably  on  this  account  that  the  variety  is 
usually  less  esteemed  than  the  Alexandrian. 
The  aspect  given  to  it  by  this  state  of 
comminution,  and  by  the  uniformity  of  its 
constitution,  enables  the  eye  at  once  to  dis- 
tinguish it  from  the  other  varieties  of  senna. 
The  leaflets,  moreover,  are  shorter,  less  acute, 
thinner,  and  more  fragile  than  those  of  C. 
acutifolia  in  Alexandria  senna,  and  their 
nerves  are  much  less  distinct.  The  general 
opinion  at  one  time  was  that  it  was  brought 
from  Sennaar  and  Nubia  to  Tripoli  in  cara- 
vans; but,  it  is  reasonably  asked  by  Fee,  how 
could  it  be  afforded  at  a  cheaper  price  than 
the  Alexandrian,  if  thus  brought  on  the  backs 
of  camels  a  distance  of  eight  hundred  leagues 
through  the  desert  ?  It  is  probably  collected 
at  Fezzan,  immediately  south  of  Tripoli 

3.  India  Senna. — This  variety  is  in  Europe 
sometimes  called  Mocha  senna,  probably  be- 
cause obtained  originally  from  that  port.  It 
derives  its  name  of  India  senna  from  the  route 
by  which  it  reaches  us.  Though  produced  in 
Arabia,  it  is  brought  to  this  country  and 
Europe  from  Calcutta,  Bombay,  and  possibly 
other  ports  of  Uindostan.  It  oonsati  of  the 
leaflets  of  Cassia  clongata,  with  some  of  the 
leafstalks  and  pods  intermixed.  The  eye  ii 
at  once  struck  by  the  great  length  (about  two 
inches)  and  Comparative  narrowness  of  the 
leaflets,  so  that  the  variety  may  be  readily  dis- 
tinguished. The  pike-like  shape  of  the  ieaflet 
has  given  rise  to  the  French  name  of  sine 
de  la  pique.  Many  of  the  leaflets  have  ■ 
yellowish,  dark-brown,  or  blackish  color,  prob- 
ably from  exposure  after  collection,  and  the 
variety  has  commonly  in  mass  a  characteristic 
dull  tawny  hue.  It  is  generally  considered  in- 
ferior in  purgative  power.  Leaflets  of  a  senna 
resembling  the  Indian  were  brought  by  Living- 
stone from  Southern  Africa,  where  the  plant 
grows  abundantly.  (P.  J.,  xvii.  499.)  "Leaf- 
lets 25  to  50  Mm.  long,  10  to  15  Mm.  broad, 
inequilaterally  lanceolate,  entire,  thin,  more 
abruptly  pointed  than  those  of  Alexandria 
Senna,  yellowish-green,  and  smooth  above,  paler 
beneath ;  in  odor  and  taste  closely  resembling 
Alexandria  Senna.  Senna  should  be  free 
from  stalks,  and  from  Argel  leaves,  which  are 
sometimes  present  in  Alexandria  Senna,  and 
which  are  equilateral,  1-veined,  thick,  wrinkled, 
glaucous,  and  possess  3-celled  hairs."    U.  S. 

A  variety  of  India  senna  has  reached  this 
country  which  is  a  product  of  Hindostan, 
being  cultivated  at  Tinnevelly,  and  probably 
other  places  in  the  south  of  the  Peninsula. 
The  plant  was  originally  raised  from  seeds  ob- 
tained from  the  Red  Sea,  and  is  the  same  as 
that  from  which  the  common  Indian  senna  is 
derived.     The  drug  is  exported  from  Madras 


to  England,  where  it  is  known  by  the  name  of 
Tinnevelly  senna.  It  is  a  fine  unmixed  variety, 
consisting  of  unbroken  leaflets,  from  one  to  two 
or  more  inches  long,  and  sometimes  half  an 
inch  in  their  greatest  breadth,  thin,  flexible, 
and  of  a  fine  green  color.  T.  B.  Groves,  however, 
states  as  the  result  of  his  experiments  that 
Tinnevelly  senna  contains  only  two-thirds  as 
much  of  the  active  principle  as  does  the  Alex- 
andrian.   (P.  J.,  Oct.  1868,  p.  292.) 

4.  Mecca  Senna. — After  the  publication  of 
the  fifth  edition  of  this  Dispensatory,  a  variety 
of  senna  was  imported  under  the  name  of 
Mecca  senna,  consisting  of  the  leaflets,  pods, 
broken  stems,  and  petioles  of  a  single  species 
of  Cassia.  The  leaflets  were  oblong-lanceo- 
late, on  the  average  longer  and  narrower  than 
those  of  Cassia  acutifolia,  and  shorter  than 
those  of  Cassia  elongata.  The  variety  in  mass 
had  a  yellowish  or  tawny  hue,  more  like  that 
of  India  than  like  that  of  Alexandria  senna. 
May  it  not  have  been  the  product  of  the  Cassia 
lane  col  at  a  of  Forskhalf  We  might  infer  so 
from  the  name,  and  from  the  character  of  the 
Leaflet.  Landerer,  however,  speaks  of  a  valu- 
able variety  of  senna,  characterized  by  the 
large  size  of  the  leaflets,  and  sold  under  the 
name  of  Mecca  senna,  which  he  says  comes 
from  the  interior  of  Africa. 

Much  study  has  been  given  to  the  question 
of  distinguishing  the  powder  of  Alexandria  and 
India  senna  by  means  of  the  microscope.  (See 
papers  by  Sayre,  A.  .1 .  /'.,  1896,  1897;  Schnei- 
der, Am.  Drug.,  1897;  Denniston,  Ph.  Rev., 
vol.  xvi.)  As  a  result  of  these  studies  it  is 
rted    that    it    is    possible    to    take    advan- 

of  the  greater  hairiness  of  the  Alexan- 
dria senna  as  a  practical  distinction,  it  being 
alleged  that  a  piece  of  the  epidermis  of  Alex- 
andria  leaf   contains    twice    a.s    many    hairs    as 

;i  similar  sized  shred  of  epidermis  from 
the  India  senna.  It  is  especially  proposed 
to  count  the  number  of  epidermal  cells  between 
two  hairs  or  their  scars,  the  average  distance 
of  the  hairs  from  one  another  being  in  the 
Alexandria  senna  three  epidermal  cells,  and 
in  the  India  six  cells.  Advantage  may  also  be 
taken  of  the  difference  in  the  neighboring  cells 
of  the  stomata;  in  the  majority  of  stomata,  in 
each  case,  there  are  two  of  the  neighbor-cells, 
but  in  India  senna  the  proportion  Is  one  having 
three  neighbor-cells  to  seven  having  two,  and 
in  the  Alexandria  the  proportion  is  one  having 
three  to  two  having  two. 

Commercial  senna  is  prepared  for  use  by 
garbling,  or  picking  out  the  leaflets,  and  reject- 
ing the  leafstalks,  the  impurities,  and  the  leaves 
of  other  plants.  The  pods  are  also  rejected  by 
some  apothecaries.  They  were  preferred  by  the 
Arabian  and  mediaeval  physicians  of  Europe 
to  the  leaves,  while  Pereira  states  that  they 
are  much  milder  in  their  operation  than  the 
leaflets.  This  has  been  explained  by  the  re- 
searches of  E.  F.  Salmon,  who  has  found  that 
they  contain  about  25  per  cent,  more  cathartin 
than  the  leaves,  but  no  resinous  principle  or 
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volatile  oil.  (P.  J.,  Oct.  1889.)  The  griping 
of  senna  being  largely  due  to  the  resin,  it  is 
a  priori  to  be  expected  that  the  pods  would  aet 
more  kindly  than  the  leaves.  A.  W.  Maefar- 
lane  has  found  this  to  be  actually  the  case. 
From  six  to  twelve  pods  for  the  adult,  or  from 
three  to  six  for  the  young  or  very  aged,  in- 
fused in  a  claret-glass  of  cold  water,  in  his 
experience,  act  very  kindly  but  very  thor- 
oughly upon  the  whole  intestine. 

Properties. — The  odor  of  senna  is  faint  and 
sickly;  the  taste  slightly  bitter,  sweetish,  and 
nauseous.  Water  and  diluted  alcohol  extract 
its  active  principles.  Pure  alcohol  extracts 
them  but  imperfectly.  (Bley  and  Diesel,  Ph. 
Cb.,  Feb.  1849,  p.  126.)  The  leaves  are  said 
to  yield  about  one-third  of  their  weight  to 
boiling  water.  The  infusion  is  of  a  deep  red- 
dish-brown color,  and  has  the  odor  and  taste 
of  the  leaves.  When  exposed  to  the  air  for 
a  short  time,  it  deposits  a  yellowish  insoluble 
precipitate,  supposed  to  result  from  the  union 
of  extractive  matter  with  oxygen.  The  nature 
of  this  precipitate,  however,  is  not  well 
understood.  Decoction  also  produces  some 
change  in  the  principles  of  senna,  by  which 
its  medicinal  virtues  have  been  supposed  to  be 
impaired,  but  some  experiments  of  B.  Heer- 
lein  would  seem  to  show  that  this  opinion  is 
incorrect.  An  extract  prepared  by  boiling 
down  an  infusion,  redissolving  the  residue, 
and  again  boiling  down  to  a  solid  consistence, 
was  found  to  operate  actively  in  a  dose  equiva- 
lent to  a  drachm  of  the  leaves.  (Ph.  Cb.,  1851, 
p.  909.)  To  diluted  alcohol  it  imparts  the 
same  reddish-brown  color  as  to  water,  but 
rectified  alcohol  and  ether,  digested  upon  the 
powdered  leaves,  become  of  a  deep  olive-green. 

Lassaigne  and  Feneulle  first  isolated  a  sub- 
stance to  which  they  gave  the  name  of  eathartin, 
but  it  proved  to  be  a  mixture;  Bley  and  Diesel 
(Ph.  Cb.,  1849,  p.  126)  isolated  a  yellow  color- 
ing matter,  which  they  called  chrysoretin,  but 
which  Martius  identified  as  chrysophan;  Lud- 
wig  (A.  Pharm.  (2),  119,  p.  42,  and  190,  p. 
69)  obtained  two  bitter  principles,  sennapicrin 
and  sennacrol,  the  first  insoluble,  the  second 
soluble  in  ether;  but  the  active  purgative 
principle  was  first  discovered  in  1866  by 
Dragendorff  and  Kublv  (Viertelj.  f.  Prakt. 
Pharm.,  16,  pp.  96  and  337),  who  found  it  to  be 
a  glucoside  of  weak  acid  character,  and  named 
it  cathartic  acid.  Thos  B.  Groves,  in  1868  (P. 
J.,  1869,  p.  196),  unaware  of  Dragendorff  and 
Kubly's  discovery,  isolated  the  same  prin- 
ciple, and  found  for  it  the  same  reactions. 
For  a  method  of  preparing  cathartic  acid,  by 
Ralph  Stockman,  see  P.  J.,  1885,  p.  740.  Its 
formula  is  given  as  C180H96N2SO82,  and  by 
boiling  its  alcoholic  solution  with  acids  it  yields 
cathartogenic  acid  and  sugar.  Gensz  (A.  J.  P., 
1893,  334),  who  prepared  it  later  by  the 
method  of  Kubly  and  Stockmann,  gave  the 
formula  C30II36NO15.  It  is  amorphous,  diffi- 
cultly soluble  in  cold  water,  readily  soluble  in 
boiling  water.     The  best  solvent  is  a  30  to  40 


per  cent,  alcohol;  ether,  benzene,  chloroform, 
and  petroleum  ether  are  without  solvent  action. 
Alkalies  with  heat  decompose  it.  It  is  pre- 
pared by  partially  precipitating  with  alcohol 
infusion  of  senna,  concentrating  to  a  syrupy 
consistence  in  vacuo,  filtering,  treating  the  fil- 
trate with  a  large  proportion  of  absolute  alco- 
hol, and  repeatedly  dissolving  in  water,  and 
precipitating  by  alcohol  the  precipitate  thus 
obtained.  It  is  purified  by  submitting  it  (dis- 
solved in  moderately  strong  hydrochloric  acid) 
to  dialysis  on  a  diaphragm  of  parchment  paper, 
cathartic  acid  having  strong  colloidal  prop- 
erties. Groves  found  that  ammonium  cathar- 
tate  purged  moderately  in  the  dose  of  three 
and  three-quarters  grains,  with  considerable 
griping,  and  that  of  certain  mixed  cathartates 
seven  and  a  half  grains  purged  violently,  with 
much  griping  and  sickness,  and  continued  to 
act  through  most  of  a  day.  He  considers  four 
grains  a  fair  dose.  It  should  be  given  in 
connection  with  an  aromatic  and  a  saline 
cathartic.  Magnesium  cathartate  is  soluble. 
The  salts  of  this  acid  in  aqueous  solution  are 
decomposed  and  rendered  inert  by  long  ex- 
posure to  heat  in  contact  with  the  air.  (Groves, 
P.  J.,  Oct.  1868,  200-1.)  Dragendorff  and 
Kubly  also  found  chrysophanic  acid  in  small 
proportions,  the  two  substances,  sennacrol  and 
sennapicrin,  previously  mentioned,  and  a  pecul- 
iar non-fermentable  saccharine  principle,  with 
the  formula  C21H44O19,  which  they  named 
catharto-mannite.  (J.  P.  C,  4e  ser.,  v.)  A. 
Seidel  proposes  the  name  of  sennit  for 
catharto-mannite,  and  gives  a  process  for  its 
preparation  in  A.  J.  P.,  1885.  In  1900  Tschirch 
and  Hiepe  made  a  comprehensive  investiga- 
tion of  the  chemical  constituents  of  senna. 
From  the  aqueous  percolate  they  extracted, 
besides  cathartic  acid,  a  crystalline  body,  giv- 
ing the  same  reactions  as  sennanigrin  and 
having  the  composition  C14H10O5.  From  the 
weak  ammoniacal  percolate  they  obtained  an- 
thraglucosennin,  which,  however,  is  composed 
of  several  distinct  substances,  for  on  treating  it 
with  ether,  a  portion  enters  solution  and  an- 
other remains  undissolved ;  then  the  ether-soluble 
portion,  if  boiled  with  toluene  and  the  solution 
poured  on  petroleum  benzin,  precipitates  senna- 
emodin,  while  sennachrysophanic  acid  remains 
in  solution  and  may  be  obtained  on  evapora- 
tion; the  portion  insoluble  in  toluene  is  a 
body  which  the  authors  have  named  gluco- 
sennin.  Its  composition  agrees  with  the  for- 
mula C22H18O8,  and  it  is  possibly  an  emodin 
glucoside.  From  the  portion  of  anthragluco- 
sennin  insoluble  in  ether,  sennaisoemodin  is  ob- 
tained by  treatment  with  acetone  and  shaking 
the  resultant  solution  with  petroleum  ben/in. 
The  acetone  solution  retains  a  substance  which 
the  authors  have  named  sennarhamnetin.  Fi- 
nally, the  portion  of  anthraglucosennin  re- 
maining undissolved  after  treatment  with  ether 
and  acetone  is  a  black  body  which  resembles 
in  this  and  other  respects  aloenigrin.  Senna- 
nigrin, however,  yields  on  treatment  with  alco- 
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holic  potassium  hydroxide,  sennaemodin  and 
sennaehrvsophanic  acid.  (A.  Pharm.,  Aug  31, 
1900,  427,  448.) 

Some  results  of  experiments  on  the  prop- 
erties of  senna  which  more  particularly 
concern  the  pharmacist  are  noted  in  a  paper 
contained  in  the  J.  P.  C.  (Janv.  1874,  p.  80), 
and  require  to  he  mentioned  here,  because  they 
tend  to  fix  certain  points  which  are  left  unde- 
termined in  the  above  statement.  An  extract 
made  by  evaporating  in  the  air  an  aqueous 
infusion  of  senna  possesses  but  partially  the 
purgative  properties  of  the  leaves.  If  the  ex- 
tract be  redissolved  in  a  large  quantity  of 
water,  and  the  solution  be  a^ain  evaporated, 
the  extract  now  obtained  will  be  quite  inert. 
It  follows  that  a  prolonged  decoction  of  senna 
destroys  its  cathartic  powers.  The  presence  of 
an  alkali  in  the  decoction  increases  the 
rapidity  of  the  destruction.  An  infusion  of 
senna  in  lime  water,  heated  to  the  boiling  point, 
and  then  deprived  of  lime  by  a  stream  of  car- 
bon dioxide,  becomes  inert.  An  infusion  of 
senna,  made  to  hoi]  after  the  addition  of  potas- 
sium hydroxide,  and  then  neutralised  by  an 
acid,  is  also  inert.  The  mineral  acids  destroy 
t he  purgative  powers  of  Si  una.  but  less  ener- 
getically  than   the  alkalies;   the   vegetable   acids 

exercise  the  same  power  but  feebly.  Concen- 
trated alcohol  does  not  dissolve  the  active  prin- 
ciple, which  is  soluble  in  cold  water.  It  was 
Ileerlein  who  first  determined  the  complete 
want  of  purgative  power  in  the  pure  alco- 
holic extract  of  senna.  Nevertheless,  this 
extract  possesses  in  a  high  degree  the  odor  and 
taste  of  senna,  and,  taken  internally,  without 
purging,  imparts  a  deep-yellow  color  to  the 
urine,  which  the  alkalies  change  to  red.  The 
leaves  exhausted  hy  alcohol  have  all  their  pur- 
gative effect,  but  lose  the  power  of  affecting 
the  urine  so  that  an  alkaline  solution  shall 
color  it  red.  These  facts  prove  that  chryso- 
phanic  acid  is  not  the  purgative  principle  <>f 
senna.  The  fact  that  alcohol  removes  the  odor 
and  taste  of  senna  without  affecting  its  purga- 
tive action  may  sometimes  be  advantageously 
applied  in  eases  in  which  the  taste  of  senna 
rcuicly  offensive.  L.  Siebold,  after  ex- 
perimenting with  senna  leaves  washed  with 
alcohol,  arrived  at  the  following  conclusions.  1. 
Strong  spirit  does  not  remove  any  of  the  active 
principle  from  senna  leaves.  2.  The  thera- 
peutic action  of  cathartic  acid  Is  assisted  by 
one  or  more  of  the  constituents  yielded  by 
senna  to  strong  alcohol,  (hough  these  constit- 
uents produce  no  purgative  effect  when  taken 
alone.  3.  Senna  exhausted  by  alcohol  is  a  re- 
liable and  pleasant  purgative,  but  somewhat 
weaker  in  its  action  than  the  unexhausted 
leaves.1 


1  Tin  mot  Scnnw.  Senna  Wine. — Alexandria  Senna 
Leaves,  one  and  a  half  ounces;  Sherry  Wine,  txecnty- 
seven  ounces.  Macerate  for  eight  days,  press,  and 
strain  ;  then  add  five  grains  of  Gelatin,  dissolved  In 
two  and  a  half  drachms  of  distilled  water,  and  then 
the  following:  Tincture  of  Orange  Peel,  one  ounce; 
Tincture    of    Ginger,    a    half -ounce;    Aromatic    Tlnc- 


Incompatibles. — Many  substances  produce 
precipitates  with  the  infusion  of  senna,  but 
it  does  not  follow  that  they  are  all  medicinally 
incompatible,  as  they  may  remove  only  inert 
ingredients.  Cathartic  acid  is  precipitated  by 
infusion  of  galls  and  solution  of  lead  subace- 
tate.  Lead  acetate  and  tartar  emetic  which 
disturb  the  infusion,  have  no  effect  upon  the 
solution  of  this  substance. 

Uses. — Senna  was  first  used  as  a  medicine 
by  the  Arabians.  It  was  noticed  in  their 
writings  as  early  as  the  ninth  century,  and  the 
name  itself  is  Arabic.  It  is  a  prompt,  efficient, 
and  very  safe  purgative,  well  calculated  for 
fevers  and  febrile  eomplaints,  and  other  cases 
in  which  a  decided  but  not  violent  impression 
is  desired.  A  disadvantage  is  that  it  is  likely 
to  produce  griping.  This  effect,  however,  may 
be  obviated  by  combining  with  the  senna  some 
aromatic,  and  some  one  of  the  alkaline  salts, 
especially  potassium  batartrate,  potassium  tar- 
trate, or  magnesium  sulphate.  The  explana- 
tion which  attributes  the  griping  property  to 
the  oxidized  extractive,  and  its  prevention 
by  the  saline  substances  to  their  influence  in 
promoting  the  solubility  of  that  principle,  is 
not  satisfactory.  The  purgative  effect  of  senna 
i<  considerably  increased  by  combination  with 
hitters,  a  fact  noticed  by  Cullen,  and  abun- 
dantly   confirmed    by    subsequent    experience. 

The    decoction    of    gusiac    is    said     to    exert     a 

similar  influence.     Senna  yields  one  or  more  of 

rinciples   to   the  urine,   as,    from   twenty  to 

thirty    minutes    after    it    has    been    taken,    this 

secretion  acquires  the  property  of  being  red- 
dened by  ammonia.  (J.  P.  ('.,  Aout,  L863.) 
Senna  taken  hy  nurses  is  said  to  purge  sucking 

infants,  and  an  infusion  injected  into  the  veins 
Operates    as    a    cathartic.      The    drug    is    never 

ribed  in  powder.    In  official  preparations 

••  TinneveUy  senna  may  lie  used  in  place  of 
Alexandria  senna."  Br.  1885.  Dose  of  cathar- 
tic acid  as  a  laxative,  from  three  to  six  grains 
(0.2   to  0.4  Gm.). 

Dote,  of  senna,  one-half  to  two  drachms  (2.0 
to  7.7  (im.). 

Off.  Prep. — Confectio  Senna* ,  U.  8.,  Br.;  Fluid- 
extract  inn  Senna,  U.  8.;  Infusum  Senna',  Br.;  In- 
fasuai  Senna  Compositum,  U.  8.;  Liquor  Senna 
Ooaeentratus,  Br.;  Pulvis  Olycyrrhiza  Compositus, 
U.  8.,  Br.;  Syrupus  Sennae,  U.  8.  (from  fluidex- 
tract),  Br.;  Tinctura  Senna;  Composita,  Br. 

SERPENTARIA.  U.  S.  (Br.) 

SERPENTARIA  [Virginia  Snakeroot] 

(ser-pen-tu'rl-a) 

"  The  dried  rhizome  and  roots  of  Aristolo- 
chia  Serpentaria  Linne  (Virginia  Serpentaria), 

ture,  eighty  minims;  Honey,  two  ounces.  Again 
allow  to  stand  for  ten  days,  and  filter.  This  wine 
is  reputed  to  be  an  excellent  aperient  for  persona 
suffering  from  hemorrhoids.  It  should  be  taken  in 
tablespoonfuls,  according  to  the  effect  desired. 
i  I)i(  tirich's   Pharm.   Manual.' 
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or  of  Aristolochia  reticulata  Nuttall  (Texas 
Serpentaria)  (Fain.  Aristolochiacece) ."  U.  S. 
"  The  dried  rhizome  and  roots  of  Aristolochia 
Serpentaria,  Linn.,  or  of  Aristolochia  reticu- 
lata, Nutt."  Br.  For  Aristolochia,  Br.  Add., 
see  Part  II. 

Serpentariae  Rhizoma,  Br.;  Serpentary  Rhizome; 
Radix  Colubrina,  Radix  Viperina ;  Serpentary,  San- 
gree  ;  Serpentaire  de  Virginie,  Fr.  Cod.;  Couleuvr6e  de 
Virginie,  Fr.;  Virginische  Schlangenwurzel,  G. 

Many  species  of  Aristolochia  have  been  em- 
ployed in  medicine.  The  roots  of  all  of  them 
are  tonic  and  stimulant,  and  their  supposed 
possession  of  emmenagogue  properties  has 
given  origin  to  the  name  of  the  genus.  A.  Clem- 
atitis,  A.  longa,  A.  rotunda,  are  still  retained 
in  official  catalogues  of  the  continent  of  Europe, 
where  they  are  indigenous.  A.  Pistolochia, 
L.,  of  Southern  Europe  appears  to  have  been 
the  Aristolochia  of  Pliny  and  is  still  used  under 
the  name  of  Pistolochia.  The  root  of  A. 
Clematitis  is  very  long,  cylindrical,  as  thick 
as  a  goose-quill  or  thicker,  variously  contorted, 
beset  with  the  remains  of  the  stems  and  radicles, 
of  a  grayish-brown  color,  a  strong,  peculiar 
odor,  and  an  acrid,  bitter  taste;  that  of  A. 
longa,  L.,  is  spindle-shaped,  from  a  few  inches 
to  a  foot  in  length,  of  the  thickness  of  the 
thumb  or  thicker,  fleshy,  very  brittle,  grayish 
externally,  brownish  yellow  within,  bitter,  and 
of  a  strong,  disagreeable  odor  when  fresh ;  that 
of  A.  rotunda,  L.,  is  tuberous,  roundish,  heavy, 
fleshy,  brownish  on  the  exterior,  grayish-yellow 
internally,  and  similar  to  the  preceding  in  odor 
and  taste;  that  of  A.  Pistolochia,  L.,  consists 
of  numerous  slender  yellowish  or  brownish 
fibres,  attached  to  a  common  head,  and  pos- 
sessed of  an  agreeable  aromatic  odor,  with  a 
taste  bitter  and  somewhat  acrid.  Many  species 
of  Aristolochia,  growing  in  the  West  Indies 
and  Southern  America,  have  been  used  medic- 
inally. A.  cymbifera,  Martins,  known  in 
Brazil  as  milhommen,  jarra,  jarrinha,  and  in 
Mexico  as  guaco,  is  said  to  have  medicinal 
properties  similar  to  those  of  the  official  spe- 
cies, but  Butte  affirms  that  it  is  depressant  to  the 
sensory  nerve  centres  and  useful  in  neuralgia 
and  pruritus.  In  the  Argentine  Republic1 
the  root  of  A.  argentina  is  used  as  a  diuretic 
and  diaphoretic,  especially  in  rheumatism.  In 
the  East  Indies  A.  indica,  L.,  is  employed  for 
similar  purposes  with  the  European  and 
American  species,  and  the  Arabians  are  said 
by  Forskhal  to  use  the  leaves  of  A.  semper- 
virens  as  a  counter-poison.  A.  fcetida,  Kunth., 
of  Mexico,  or  Terba  del  Indio,  is  used  as 
a  local  stimulant  to  foul  ulcers.  A  number 
of  species  of  Aristolochia  are  employed  as  a 

1  Brazilian  Aristolochia  as  it  comes  into  the  Euro- 
pean markets  consists  of  pieces  about  10  Cm.  (4 
inches)  long,  gray-brown,  longitudinally  wrinkled,  the 
thickest  roots  being  split ;  the  transverse  section 
shows  a  rather  thick  bark,  and  a  ligneous  cylinder, 
which  is  distinctly  radiating,  and  contains  wide 
dotted  ducts  and  wood-fibres  ;  the  bark  and  medullary 
rays  contain  much  starch,  and.  in  numerous  but 
slightly  enlarged  cells,  a  mixture  of  yellow  resin 
and  volatile  oil.  The  taste  and  odor  are  warm  and 
camphoraceous. 


remedy  for  snake-bites  in  various  parts  of  the 
world,  as  A.  Serpentaria,  L.,  in  North  America; 
A.  maxima,  L.  (the  rhizome  of  which  is  called 
Guaco  or  Contra  Capitano),  in  South  America; 
A.  anguicida,  L.,  in  the  Antilles;  A.  brasil- 
iensis,  Mart,  et  Zucc;  A.  cymbifera,  Mart,  et 
Zucc. ;  A.  macroura,  Gom. ;  A.  trilobata,  L.,  etc. 
There  is  no  sufficient  reason  for  supposing  that 
any  one  of  them  is  effective. 

Aristolochia  Serpentaria,  L.,  Sp.  PI.  (1753) 
961;  Willd.,  Sp.  Plant,  iv.  159;  Bigelow,  Am. 
Med.  Bot.,  iii.  82 ;  Barton,  Med.  Bot.,  ii.  41 ;  B. 
&  T.  246. — This  species  of  Aristolochia  is  an 
herbaceous  plant,  with  a  short  rhizome  and 
numerous  slender  roots.  Several  stems  often 
rise  from  the  same  rhizome.  They  are  about 
eight  or  ten  inches  in  height,  slender,  round, 
flexuose,  jointed  at  irregular  distances,  and  fre- 
quently reddish  or  purple  at  the  base.  The 
leaves  are  oblong-cordate,  acuminate,  entire,  of 
a  pale  yellowish-green  color,  and  supported  on 
short  petioles.  The  flowers  proceed  from  the 
joints  near  the  root,  and  stand  singly  on  long, 
slender,  round,  jointed  peduncles,  which  are 
sometimes  furnished  with  one  or  two  small 
scales,  and  bend  downward  so  as  nearly  to 
bury  the  flower  in  the  earth  or  decayed  leaves. 
The  tube  of  the  calyx  is  curved  like  the  letter 
S,  enlarged  at  the  base  (ovary)  and  at  its 
throat,  the  short  limb  being  obtusely  three- 
lobed.  The  anthers — six  or  twelve  in  num- 
ber— are  sessile,  attached  to  the  under  part  of 
the  stigma,  which  is  fleshy  and  from  three  to 
six-lobed.  The  fruit  is  an  hexangular,  six- 
celled  capsule,  containing  several  small  flat 
seeds.  The  plant  grows  in  rich  shady  woods 
throughout  the  Middle,  Southern,  and  Western 
States,  abounding  in  the  valley  of  the  Ohio 
and  in  the  mountainous  regions  of  our  in- 
terior. It  flowers  in  May  and  June.  The  root 
is  collected  in  Western  Pennsylvania,  West 
Virginia,  Ohio,  Indiana,  and  Kentucky.  As  it 
reaches  Philadelphia,  it  is  usually  in  bales 
containing  about  one  hundred  pounds,  and  is 
often  mixed  with  the  leaves  and  stems  of  the 
plant,  and  with  adhering  dirt.1 

A.  hastata,  Nuttall,  Gen.  of  N.  Am.  Plants, 
200. — A.  sagittata,  Muhlenberg,  Catal. — This  is 
now  considered  to  be  nothing  more  than  a 
variety  of  A.  Serpentaria,  from  which  it  differs 
in  having  hastate,  acute,  somewhat  cordate 
leaves,  and  the  lip  of  the  corolla  ovate.  It 
flourishes  on  the  banks  of  the  Mississippi,  in 
the  Carolinas,  and  elsewhere.  Its  root  scarcely 
differs  from  that  of  the  official  plant,  and  is 
frequently  mixed  with  it,  as  is  proved  by  the 
presence  of  the  characteristic  hastate  leaves  in 
the  parcels  brought  into  market. 

A.  reticulata,  Nuttall,  Trans.  Am.  Phil.  Soc. 
(1837),  162;  Bridges,  A.  J.  P.,  xvi.  118;  Car- 
son, Illust.  of  Med.  Bot.,  ii.  32,  pi.  77.— This 
plant  was  probably  first  observed  by  Nuttall, 
as  a  specimen  labelled  "A.  reticulata,  Red 
River,"  in  the  handwriting  of  that  botanist,  is 

1  For  an  account  of  A.  hirsuta  see  18th  ed.,  U.  S. 
D.,  p.   1222. 
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contained  in  the  Herbarium  of  the  Academy  of 
Natural  Sciences  of  Philadelphia.  From  a 
root  similar  to  that  of  A.  Serpentaria  numer- 
ous short,  slender,  round,  flexuose,  jointed 
stems  arise,  usually  simple,  but  sometimes 
branched  near  the  root.  The  older  stems  are 
slightly  villous,  the  young  densely  pubescent. 
The  leaves,  which  stand  on  very  short  villous 
petioles,  are  round  or  oblong-cordate,  obtuse, 
reticulate,  very  prominently  veined,  and  villous 
on  both  sides,  especially  upon  the  veins.  From 
the  lower  joints  of  the  stem  four  or  five  hairy, 
jointed  peduncles  proceed,  which  bear  small 
leafy  villous  bracts  at  the  joints,  and  several 
flowers  on  short  pedicels.  The  flowers  are 
small,  purplish,  and  densely  pubescent,  es- 
pecially at  the  base  and  on  the  ovary.  The 
hexangular  capsule  is  deeply  sulcate.  This 
species  grows  from  Virginia  to  Louisiana, 
Texas,  Arkansas,  and  Oklahoma. 

Properties. — Virginia  snakeroot  is  officially 
described  as  follows :  "  Virginia  Serpentaria. 
— Rhizome  of  oblique  growth,  about  2  Cm. 
long  and  about  2  Mm.  in  diameter;  externally 
yellowish-brown,  slightly  annulate,  the  upper 
surface  with  numerous  stem-soars  or  stcm- 
-.  the  lower  Surface  bearing  a  deOM  tress 
of  thin,  branching  roots  from  4  to  7  Cm.  long; 
fracture  short,  yellowish-brown;  xylem  in  the 
roots  5-rayed;  odor  camphoraeeons;  taste  bitter 
and  aromatic."  U.  S.  Texae  Serpentaria  is  offi- 
cially characterized  a^  follows:  "  The  rhizome  is 
about  twice  as  large  as  that  of  Virginia  Serpen- 
taria, of  a  grayish-brown  color,  and  the  roots  an 
fewer,  less  interlacing,  and  thicker/'  U.  S.  It 
contains  a  larger  percentage  of  volatile  oil  than 
does  the  other  variety  of  the  drag.  The  i 
of  serpentaria,  which  in  the  recent  ri 
lowish,  becomes  brown  by  time;  that  of  the 
powder  is  grayish.  Examined  microscopically, 
the  rhizome  is  seen  to  have  only  a  mod.  • 
thick  bark,  composed  chiefly  of  small-. 
liber  tissue;  the  woody  tiss;;o  is  formed  of 
reticulated  or  pitted  vessels  and  long  pn 
chymatous  cells;  the  medulla  is  situated  to  the 
upper  side  of  the  centre,  and  has  its  cells  large 
and  thin-walled.  The  root  yields  all  its  virtues 
to  water  and  alcohol,  producing  with  the  for- 
mer a  yellowish-brown  infusion,  with  the  latter 
a  bright  greenish  tincture,  rendered  turbid  by 
the  addition  of  water.  Chevallier  found  in  the 
root  volatile  oil.  a  yellow  bitter  principle,  soluble 
in  water  and  alcohol,  resin,  gum,  starch,  al- 
bumen, lignin,  and  various  salts.  Bucholz 
obtained  from  1000  parts,  5  of  a  green  fra- 
grant volatile  oil,  28.5  of  a  yellowi«h-green 
resin,  17  of  extractive  matter,  181  of  gummy 
extract,  624  of  lignin,  and  144.5  of  water.  The 
active  ingredients  are  probably  the  volatile  oil 
and  the  yellow  bitter  principle  of  Chevallier, 
which  that  chemist  considers  analogous  to  the 
bitter  principle  of  quassia;  alkaline  solution 
of  cupric  tartrate  shows,  moreover,  the  pres- 
ence of  a  glucose  sugar.  The  volatile  oil  passes 
over  with  water  in  distillation,  rendering  the 
liquid  milky,  and  impregnating  it  with  the  odor 


of  the  root.  The  volatile  oil  has  been  carefully 
investigated  by  J.  C.  Peacock  (A.  J.  P.,  1891, 
257).  He  found  it  to  contain  a  terpene,  Cio 
Hi6,  boiling  at  157°  C,  of  sp.  gr.  0.8G5  (prob- 
ably pinene)  ;  a  compound  ester  boiling  at  211° 
C,  sp.  gr.  0.9849,  which  on  saponification 
yielded  borneol,  CioHisO,  and  a  crystalline 
acid;  a  fraction  boiling  at  from  239°  to  240° 
C,  sp.  gr.  0.98S8,  and  of  the  composition  Cxa 
HaoO;  and  Lome  green  or  bluish-green  fluores- 
cent oil  in  small  quantity,  which  decomposes 
even  when  distilled  under  reduced  pressure. 
The  borneol  ester  constitutes  about  60  per  cent, 
of  the  oil.  A  principle  called  aristolochine, 
obtained  from  A.  Clematitis  and  the  roots  of  A. 
rotunda  and  A.  longa,  was  investigated  by  Jul. 
Pohl.  (A.  E.  P.  P.,  xxix.)  He  obtained  it  as  a 
yellow  crystalline  mass,  soluble  in  chloroform, 
ether,  acetone,  acetic  anhydride,  and  alcohol, 
insoluble  in  petroleum  benzin,  benzene,  and  car- 
bon disulphide,  almost  insoluble  in  cold  water, 
slightly  soluble  in  hot  water.  An  ultimate 
analysis  gave  for  its  composition  C32II22NO13. 
O.  Hesse  obtained  from  the  root  of  Aristo- 
lochia  argentine  an  alkaloid  to  which  he  gives 
the  name  aristolochine,  but  has  furnished  no 
formula;  a  principle,  aristolin,  C15II28O3; 
physoeterm  palmitatr,  in  white  scales,  fusing  at 

C.J  and  a  mixture  of  acids  to  which  he 
gives  the  names  arietta  acid,  C18II13NO7,  aris- 
tidic  add,  <'j7jho(('H3)N07,  and  arietoUc  acid, 

tuNOr.i 
The  roots  of  Spigclia  marilandica  are  some- 
found  associated  with  serpentaria.  They 
may  be  distinguished  by  the  absence  of  the 
bitter  taste,  and,  when  the  stem  and  foliage  aro 
attached,  by  the  peculiar  character  of  these 
j. art-  njclia.)     We  have  seen  the  young 

of  Polygala  Senega  mixed  with  serpen- 
taria. Independently  of  their  difference  in 
odor   and    taste,    they    may   be   distinguished  by 

■  simple,  and  by  a  projecting  line  running 
from  one  end  to  the  other  of  the  root.  Another 
adulterate  -  WSJ  detected  by  P.  S.  Mille- 
man  of  Chicago,  who  found  in  a  parcel  a  large 
quantity  of   "golden  seal"    (Hydrastis   cana- 

is).  The  rhizomes,  with  rootlets  attached, 
were  from  a  quarter  of  an  inch  to  an  inch  in 
length,  and  about  one-eighth  of  an  inch  in 
diameter  (A.  J.  P.,  1874,  p.  516),  but  at  the 
] 'resent  time  (1906)  on  account  of  the  high 
price  of  senega  and  hydrastis  neither  admix- 
ture is  likely  to  occur  again. 

Uses. — Serpentaria  is  a  feeble  stimulant 
tonic.  Too  largely  taken,  it  occasions  nausea, 
griping  pains  in  the  bowels,  sometimes  vomit- 


1  The  resinous  aristinic  acid  has  been  obtained 
from  a  number  of  species  of  the  genus  Arittolochia, 
notably  by  Walz  from  A.  Clematitis,  bv  Chevallier 
from  A.  Serpentaria,  by  Dymock  and  Warden  from 
A.  indica,  by  Hesse  from  A.  argentina,  by  Hooper 
from  A.  bracteata.  Hooper  has  also  obtained  a 
closely  allied,  if  not  identical,  resinous  acid  from 
the  aristolochlaceous  plant  Rragantia  Wallichii,  he- 
sides  an  alkaloid,  which,  under  the  name  of  Alpam, 
has  long  been  used  in  Western  India  as  an  anti- 
dote to  snake  venom.  The  allied  species,  Bragantia 
tomentosa  of  Blume,  is  said  to  be  employed  in  Java 
as  an  emmenagogue. 
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ing  and  dysenteric  tenesmus.  It  has  been 
recommended  in  intermittent  fevers,  and  may 
be  serviceable  as  an  adjunct  to  quinine.  It  is 
sometimes  given  in  dyspepsia.  The  dose  of 
fluidextract  is  from  twenty  minims  to  half  a 
fluidrachm  (1.3  to  1.8  Cc).  According  to 
Pohl,  aristolochine  in  sufficient  dose  produces  in 
the  higher  animals  violent  irritation  of  the 
gastro-intestinal  tract  and  of  the  kidneys,  with 
death  in  coma  from  respiratory  paralysis. 

Dose,  fifteen  to  thirty  grains  (1  to  2  6m.). 

Off.  Prep. — Fluidextractum  Serpentariae,  U.  8.; 
Infusum  Serpentariae,  Br.;  Liquor  Serpentariae 
Concentratus,  Br.;  Tinctura  Cinchonae  Composita, 
U.  8.,  Br.;  Tinctura  Serpentariae,  U.  8.,  Br. 

SERUM  ANTIDIPHTHERICUM.  U.  S. 

ANTIDIPHTHERIC  SERUM,  DIPHTHERIA  ANTITOXIN 

(se'rum  an'-ti-diph-ther'j-cum) 

"A  fluid  separated  from  the  coagulated  blood 
of  a  horse  Equus  caballus  Linne,  immunized 
through  the  inoculation  of  diphtheric  toxin. 
It  should  be  kept  in  sealed  glass  containers,  in 
a  dark  place,  at  temperatures  between  4.5°  and 
15°  C.  (40°  and  59°  F.)."  U.  S.  "The  blood 
serum  of  horses  which  have  been  immunized 
against  the  diphtheria  poison."  P.  G. 

Serum  Antidiphthericum,  P.  G. ;  Diphtherie-heil- 
serum,  O. ;  Serum  antidiphthgrique,  Fr. ;  Siero  antl- 
difterico,  It. ;  Suero  antidifterico,  8p. 

The  antitoxic  properties  of  the  blood  serum 
of  animals  immunized  by  the  inoculation  of 
bacterial  toxins  was  discovered  in  1890  by 
Behring  and  Kitasato  (D.  M.  W.,  Nos.  49,  50, 
1890).  The  great  practical  therapeutic  value 
of  diphtheria  antitoxin  was  demonstrated  inde- 
pendently by  Behring  and  Roux  and  announced 
in  papers  read  before  the  International  Con- 
gress of  Hygiene  and  Demography  which  met 
in  Budapest  in  1894. 

Only  the  serum  of  the  blood  is  used  in  medi- 
cine for  prophylactic  or  curative  purposes,  al- 
though other  body  juices  contain  the  active 
principle.  The  antitoxin  has  never  been  isolated 
in  pure  form.  It  is  precipitated  with  the  glob- 
ulins and  is  believed  to  be  allied  to  the  enzymes. 
The  antitoxic-globulin  retains  its  properties 
more  persistently  than  the  allied  globulins  with 
which  it  is  associated.  That  is,  it  is  more  re- 
sistant to  deleterious  influences,  more  stable 
and  more  soluble  than  the  other  globulins  found 
in  blood  serum.  As  we  lack  definite  knowledge 
of  the  true  chemical  nature  of  the  active  prin- 
ciple contained  in  antitoxic  serums,  the  anti- 
toxin is  variously  spoken  of  as  antikbrper  (G.) 
or  anti-bodies,  free  receptors  (Ehrlich),  cytases 
(Metchnikoff),  etc.  Of  the  several  antitoxins 
known,  diphtheria  antitoxin  is  the  only  one 
recognized  by  the  U.  S.  Pharmacopoeia.  Each 
antitoxin  is  specific ;  that  is,  neutralizes  the  poi- 
son of  the  particular  infection  which  was  in- 
oculated into  a  susceptible  animal  to  produce 
it.       While   diphtheria   antitoxin   is   used   for 


other  diseases,  it  is  specific  only  in  neutralizing 
the  poisons  produced  by  the  diphtheria  bacillus. 
Diphtheria  antitoxin  is  sometimes  normally 
present  in  small  amounts  in  the  blood  serum  of 
guinea  pigs,  horses,  man,  and  other  animals. 

Preparation. — Diphtheria  antitoxin  is  made 
by  injecting  the  diphtheria  poison  (toxine)  into 
horses.  The  horses  are  injected  either  subcu- 
taneously  or  intravenously;  usually  the  former 
method  is  preferred.  Horses  are  selected  be- 
cause, on  account  of  their  size,  a  large  amount 
of  blood  may  readily  be  obtained,  and  because 
the  horse  is  exceedingly  sensitive  to  the  diph- 
theria poisons.  Behring  originally  employed 
dogs  and  sheep  with  success;  Aronson  preferred 
the  goat;  Roux  was  the  first  to  use  the  horse. 

The  antitoxin  is  produced  by  a  vital  reaction 
of  the  cells  of  the  body  caused  by  the  stimula- 
tion of  the  toxine.  Just  which  cells  of  the 
body  take  most  active  part  in  the  production 
of  the  antitoxin  is  not  exactly  clear.  Metchni- 
koff believes  this  power  lies  almost  solely  with 
the  phagocytes,  while  Ehrlich  believes  that  any 
of  the  body  cells,  but  especially  the  connective 
tissue  cells,  play  the  most  important  role.  The 
followers  of  Ehrlich  and  Metchnikoff  have  built 
up  two  divergent  schools  of  thought  to  account 
for  antitoxic  immunity.  It  is  interesting  to 
note  that  both  schools  place  the  nutrition  and 
metabolism  of  the  cell  at  the  groundwork  of 
antitoxin  production. 

The  toxine  is  made  by  growing  a  virulent 
culture  of  the  diphtheria  bacillus  in  an  alka- 
line nutrient  bouillon  at  37°  C.  This  culture, 
when  five  to  seven  days  old,  is  filtered  through 
unglazed  porcelain  or  diatomaceous  earth  in 
order  to  remove  the  bacterial  cells.  The  clear 
filtrate,  containing  the  soluble  poisons  elab- 
orated by  the  growth  and  multiplication  of  the 
bacilli,  is  the  diphtheria  toxine.  On  account  of 
the  time  and  expense  required  to  prepare  the 
poison  by  filtering  out  the  bacterial  cells  a 
simpler  and  quicker  method  is  often  used  in 
establishments  where  large  quantities  are  used 
daily.  This  method  consists  in  simply  killing 
the  bacteria  in  the  culture  with  tricresol  (0.4 
per  cent.)  or  chloroform,  allowing  the  bacterial 
mass  to  settle  to  the  bottom  and  using  the  clear 
supernatant  fluid, — which  may  be  filtered 
through  sterilized  paper.  This  method  does 
not  remove  all  the  bacterial  cells,  and  is  there- 
fore more  apt  to  cause  reactive  inflammation 
or  abscess  at  the  site  of  inoculation. 

The  horse  is  inoculated  with  increasing 
amounts  of  the  toxine.  At  first  0.1  Cc.  is 
used.  This  amount  usually  causes  a  local  and 
constitutional  reaction,  swelling  and  oedema  at 
the  site  of  inoculation,  fever  and  derangement 
of  appetite.  These  symptoms  pass  away  in  a 
few  days,  when  a  larger  quantity  of  toxine  is 
then  inoculated,  and  this  process  continued, 
until,  within  a  few  months  the  horse  is  able  to 
withstand  the  subcutaneous  inoculation  of  500 
to  1000  Cc.  of  a  strong  toxine  with  perhaps  less 
local  and  general  disturbance  than  is  caused 
by  the  first  treatment  with  a  fractional  part  of 
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a  cubic  centimeter.  As  the  doses  of  toxine 
given  to  the  horse  increase,  the  amount  of 
antitoxin  in  the  blood  gradually  increases  until, 
after  three  to  six  months  of  treatment,  the 
horse's  blood  usually  contains  from  200  to  400 
units  of  antitoxin  to  the  cubic  centimeter.  The 
production  of  stronger  antitoxic  serums  de- 
pends upon  the  horse  and  not  upon  the 
treatment.  Some  horses  react  actively  and 
produce  very  high  potency  serums  for  long 
times ;  others  cannot  be  induced  to  give  a  serum 
containing  more  than  150  to  200  units  per 
cubic  centimeter.  After  a  variable  period  (from 
several  months  to  years)  the  horse  loses  the 
power  of  reaction  so  that  despite  active  treat- 
ment the  immunizing  power  of  the  blood  serum 
steadily  diminishes.  The  horse  is  bled  from 
the  external  jugular  vein  by  means  of  a  trocar 
and  canula.  The  blood  is  drawn  into  long 
sterile  cylindrical  flasks  or  tubes  and  allowed 
to  clot.  The  clear  serum  collects  and  in  a  few 
dayi  is  drawn  off  by  a  pipette.  This  clear 
albuminous  fluid  is  the  Serum  Antidiphthericum 
of  the  Phannaeopana. 

Preservatives. — The  antitoxin  in  the  blood 
serum  immediately  neutralizes  t he  toxine  when 
the  two  are  brought  into  contact,  but  the  anti- 
toxic serum  does  not  prevent  the  growth  of 
the  bacteria  themselves.  Diphtheria  bacilli  grow 
and  multiply  well  in  diphtheria  antitoxic 
serum.  In  other  words,  diphtheria  antitoxin 
is  a  good  culture  medium  tor  bacteria  of  all 
kinds.     The   greatest    care   moat    therefore  be 

taken  to  prevent  contamination.  The  serum 
may  be  kept  sterile  indefinitely  only  by  means  of 
the  most  exacting  bacteriological  precautions. 
It  is  sometimes  marketed  without  the  addition 
of  an  antiseptic  substance,  but  this  practice  has 

been  largely  discontinued  for  the  following 
sons:    (1)    The  difficult   technique  required  to 
prevent    accidental    contamination    during    the 
process  of  preparation  and  bottling;   (2)   the 
danger   of   the    introduction    of    serious    eon* 

tamination  by  unskilled  persons  who  use  the 
scrum;  (3)  the  addition  of  a  small  amount  of 
certain  preservatives  is  harmless.  Etoux 
camphor  for  this  pur] pose.  Behring  phenol  (0."> 
per  cent.),  Aronson  tricresol  (0.4  per  cent.), 
McFarland  formaldehyde  (1  to  1000);  Theo- 
bald Smith  prefers  chloroform,  as  it  does  not 
cause  a  precipitate.  Almost  all  the  serums 
made  by  the  American  manufacturers  contain 
tricresol. 

Properties. — Antidiphtheric  Serum  is  offi- 
cially described  as  "  a  yellowish  or  yellowish- 
brown,  transparent  or  slightly  turbid  liquid, 
odorless  or  having  a  slight  odor  due  to  the 
presence  of  the  antiseptic  used  as  a  preserva- 
tive. Specific  gravity:  1.025  to  1.040  at  25°  C. 
(77°  F.).  Antidiphtheric  Serum  gradually 
loses  its  power,  the  loss  in  one  year  varying 
between  10  percent,  and  30  percent.  Each 
container  should  be  furnished  with  a  label  or 
statement,  giving  the  strength  of  the  Antidiph- 
theric Serum,  expressed  in  antitoxic  units,  the 
name  and  percentage  of  the  antiseptic  used  for 


the  preservation  of  the  liquid  (if  such  be  used), 
the  date  when  the  Antidiphtheric  Serum  was 
last  tested,  and  the  date  beyond  which  it  will 
not  have  the  strength  indicated  on  the  label 
or  statement.  The  standard  of  strength, 
expressed  in  units  of  antitoxic  power,  should 
be  that  approved  or  established  by  the  United 
States  Public  Health  and  Marine  Hospital 
Service."  JJ.  S. 

Tests. — The  Immunity  Unit. — The  strength 
of  antidiphtheric  serum  is  expressed  in  Im- 
munity Units.  The  unit  is  a  measure  of 
strength,  not  of  quantity.  The  official  unit  for 
this  country  is  the  standard  serum  prepared 
and  dispensed  by  the  Hygienic  Laboratory  of 
the  U.  S.  Public  Health  and  Marine-Hospital 
Service  in  accordance  with  the  law  of  duly  1, 
1902.  The  American  standard  is  based  on  Ehr- 
liclfs  normal  serum  made  at  the  K.  Institut 
fiir  Experimentelle  Therapie,  Frankfurt  a. 
Main,  Germany.  It  is  difficult  to  define  the 
immunity  unit  in  a  brief  sentence.  A  proper 
understanding  of  it  may  only  be  had  from  a 
study  of  the  theoretical  considerations  involved 
"  The  immunity  unit  for  standardizing 
dijihthcria  antitoxin."  Bull  tin  No.  21,  Hy- 
gienic Laboratory,  U.  S.  Public  Health  and 
Marine-Hospital  Service.  Washington,  1905). 
The  unit  may  be  defined  as  the  neutralizing 
power  possessed  by  an  arbitrary  quantity  of 
a  diphtheria  antitoxic  serum  kepi  under  special 
conditions  to  prevent  deterioration  in  an  au- 
thorized laboratory.  From  a  theoretical  view- 
point the  unit  may  be  defined  as  that  quantity 
of  diphtheria  antitoxic  serum  which  will  just 
neutralize  200  minimal  lethal  doses  of  a  pure 
poison.  By  a  "pure"  poison  i>  understood 
one  containing  only  toxin,  and  no  toxoid,  tox- 
rabstances  capable  of  uniting  with 

the  antibodies.  The  test  by  which  the  strength 
ititoxin  contained  in  a  unit  is  measured 
physiological  one  and  depends  upon  the 
neutralisation  of  the  toxine  by  the  antitoxin. 
This  neutralization  can  only  be  determined  by 
injecting  the  toxine  and  antitoxin  mixtures  into 
guinea  pigs,  which  animals  are  highly  sus- 
ceptible   to    the     diphtheria    bacillus    and     its 

The  preparation  and  preservation  of  the 
standard  serum  is  encompassed  by  many 
technical  difficulties.  A  high  grade  serum  is 
selected.  This  is  given  a  preliminary  test  to  de- 
termine its  potency.  The  serum  is  now  reduced 
to  dryness  by  evaporation  at  37°  C.  in  vacuo. 
Special  apparatus  is  used  to  accomplish  this 
evaporation  quickly  and  at  the  same  time  to 
prevent  contamination.  The  dried  serum  must 
be  kept  guarded  under  special  conditions  to 
prevent  deterioration.  The  oxygen  of  the  air 
must  be  excluded  in  order  to  retard  the  pro- 
cess of  oxidation,  which  rapidly  alters  the 
antibodies,  especially  under  the  influence  of 
light.  The  standard  serum  is,  therefore,  always 
kept  in  absolute  darkness  in  the  Hygienic 
Laboratory  of  the  U.  S.  Public  Health  and 
Marine-Hospital  Service.     The  serum  must  be 
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perfectly  dry.  It  is  therefore  kept  under  the 
influence  of  phosphoric  anhydride,  P2O5,  as 
shown  in  the  accompanying  illustration.     Fur- 


Drii-d  Scrum- 


P.,0. 


U-shaped    tubes    used    for    preserving    the    standard 
6erum.     Half   size. 


ther,  the  serum  is  kept  in  a  specially  built 
ice  box  maintained  at  the  constant  temperature 
of  5°  C.  by  means  of  circulating  brine.  The 
dried  official  serum  is  preserved  in  a  small  glass 
apparatus  consisting  of  two  parts  connected  by 
means  of  a  glass  tube.  The  serum  is  placed 
in  one  portion  of  the  apparatus  and  phosphoric 
anhydride,  which  is  a  very  powerful  dehydrating 
substance,  in  the  other.  The  air  is  exhausted 
as  much  as  possible  by  means  of  a  high  vacuum 
and  the  apparatus  hermetically  sealed.  After 
a  few  days  the  acid  will  have  taken  up  all  the 
moisture  from  the  serum,  and  the  tube  con- 
necting the  two  parts  may  then  be  melted  and 
sealed  off,  separating  the  acid  from  the  serum. 
Several  hundred  such  tubes  are  prepared,  each 
one  containing  a  weighed  quantity  of  the  pow- 
dered serum.  From  this  arrangement  it  will 
be  seen  that  the  powdered  serum  is  kept  dry, 
free  from  contact  with  the  oxygen  of  the  air, 
guarded  against  the  action  of  the  light,  and 
preserved  at  a  constant  low  temperature.  Once 
every  two  or  three  months,  or  whenever  it  is 
desired  to  test  the  serum,  one  of  these  bulbs  is 
broken  and  1  gramme  of  the  serum  carefully 
weighed  and  dissolved  in  a  solution  made  by 
mixing  physiological  saline  solution  (0.85  per 
cent.)  one  part,  and  pure  glycerin  two  parts. 

Testing  the  Standard  Serum. — This  glyc- 
erinated  solution  of  blood  serum  is  now  ac- 
curately standardized  in  order  to  determine  its 
precise  antitoxic  value  in  terms  of  Ehrlich's 
immunity  unit.  The  number  of  immunity 
units  contained  in  a  given  quantity  of  the 
serum  is  determined  by  the  test  (L+)  dose  of 
toxine  (vide  infra).  That  quantity  of  serum 
necessary  to  be  added  to  the  L+  dose  of  the 
toxine  so  that  the  mixture  will  kill  the  guinea 
pig  on  about  the  fourth  day  contains  just  one 
immunity  unit.  In  the  commercial  testing  of 
serums  in  order  to  have  a  coefficient  of  safety 
it  would  be  safer  to  require  the  pig  to  live. 

Testing  the  Toxine. — The  toxine  is  a  com- 
plex substance  composed,  according  to  Ehrlich, 
of  several  poisons,  viz.,  toxin,  toxoid,  toxone  and 


epitoxonoid.  The  diphtheria  toxine  is  first  in- 
vestigated biologically  by  adding  varying  quan- 
tities of  the  poison  to  the  immunity  unit  and 
inoculating  the  mixtures  into  a  series  of  guinea 
pigs.  In  this  way  it  is  very  evident,  as  Ehrlich 
has  shown,  that  two  limits,  boundaries  or  zones 
are  always  shown,  which  are  of  the  greatest 
importance  in  determining  the  nature  and  com- 
position of  the  poison.  Each  of  these  limits 
is  designated  by  the  letter  L,  from  limes,  a 
boundary  or  zone.  These  limits  are  known  re- 
spectively as  L°  (0  =  nil)  and  L+  (+  = 
death). 

By  L°  is  meant  that  quantity  of  poison 
which  just  neutralizes  or  saturates  one  immu- 
nity unit  as  shown  at  the  necropsy  done  forty- 
eight  hours  after  the  subcutaneous  injection 
of  the  mixture  into  the  guinea  pig.  The  reac- 
tion at  the  site  of  inoculation  at  this  examina- 
tion must  be  hardly  noticeable.  Theoretically 
the  L°  dose  of  toxine  must  unite  with  and 
neutralize  just  200  "  combining  units "  of 
antitoxin.  The  L°  dose,  therefore,  contains 
just  200  minimal  lethal  doses  of  a  theoret- 
ically pure  poison. 

By  L+  is  meant  the  smallest  quantity  of 
toxine  which  will  neutralize  one  immunity  unit, 
plus  a  quantity  necessary  to  kill  the  animal  on 
the  fourth  day.  As  defined  by  Ehrlich,  the 
L+  dose  is  that  quantity  of  poison  which,  de- 
spite the  antibodies  contained  in  one  immunity 
unit  of  serum,  contains  a  sufficient  excess  of 
poison  to  cause  the  death  of  the  guinea  pig 
within  the  course  of  four  days. 

In  studying  the  constitution  of  the  diph- 
theria poison  it  is  also  necessary  to  determine 
its  absolute  toxicity  with  the  greatest  possible 
precision.  The  absolute  toxicity  of  the  diph- 
theria poison  is  spoken  of  as  the  minimal  lethal 
dose  (MLD),  sometimes  as  the  minimal  fatal 
dose  (MFD),  and  occasionally  as  the  simple 
lethal  dose.  The  determination  of  the  minimal 
lethal  dose  is  often  an  exceedingly  tedious 
problem.  This  is  due  in  part  to  the  fact  that 
the  determination  of  the  exact  limits  is  largely 
influenced  by  the  individuality  of  the  guinea 
pigs,  so  that  it  is  necessary  to  repeat  the  work 
on  a  series  of  animals  in  order  to  reach  an 
average. 

The  minimal  lethal  dose  may  be  readily  de- 
fined as  that  quantity  of  toxine  which  will 
surely  kill  every  guinea  pig  weighing  250 
grammes  in  the  course  of  four  days,  or  at  the 
very  latest,  five  days.  As  Ehrlich  has  pointed 
out,  such  a  quantity  may  kill  some  of  the 
animals  sooner,  that  is,  within  thirty-six  to 
forty-eight  hours.  A  quantity  of  diphtheria 
poison  that  will  kill  every  guinea  pig,  without 
exception,  acutely  within  thirty-six  to  forty- 
eight  hours  contains  more  than  the  minimal 
lethal  dose.  The  L+  dose  is  a  much  more 
definite  and  constant  factor  than  the  MLD. 
It  does  not  show  the  irregularities  or  present 
the  difficulties  met  with  in  determining  the 
absolute  toxicity  of  the  poison.  On  account 
of  the  importance  of  the  L+  and  the  L°  doses 
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the  following  simplified  tables  taken  from  actual 
experiments  are  given  to  show  just  how  these 
two  factors  are  obtained: 


through  a  Berkefeld  filter.  The  concentrated 
antitoxin  solution  thus  prepared  contains  prob- 
ably from  two   to  three  times  the  proportion 


Test   to   determine   the 

L-\-  dose   of  a   toxine. 

Result. 

1  immunity  unit  +  0.19  Cc.  toxine 
1  immunity  unit  +  0.20  Cc.  toxine 
1  immunity  unit  +  0.21  Cc.  toxine 
1  immunity  unit  +  0.22  Cc.  toxine 

Invariably  causes  late  paralysis,  never  acute  death. 
Sometimes  causes  late  paralysis  and  sometimes  acute  death. 
Always  causes  acute  death  about  the  fourth  day. 
Always  causes  acute  death,  usually  on  the  second  or  third  day. 

The    L+    dose    of    this    toxine  is,  therefore,  just  0.21  Cc. 
Tests  to  determine  the  L°  dose  of  a  toxine. 


Result  at  autopsy  48  hours  after  inoculation. 

1  immunity  unit   •  0.11  Cc.  toxine 

reaction. 

1  immunity  unit  -i  0.15  Cc.  toxine 

No  visible  reaction. 

1   Immunity  tint!    j,   (J  lfi  < 'e.  toxine 

Slightest  possible  congestion  about  carbon  particles  or  no  re- 

action. 

1  immunity  unit                    1  nine 

Apparent  reaction  at  site  of  inoculation. 

1  immunity  unit                        nine 

Injection  and  <i>dema  at  site. 

1    Immunity  unit                                xine 

Injection  .'Ui'l  .ixicnm  a: 

The   Ifl  dose  of  this  toxine,  ti  is  0.16  Cc 


Concentrated  Serums. — At  one  time  it 
the  practice  of  some  manufacturers  i"  concen- 
trate  the  anil  strength  oi  weak  aernme  by 
evaporation  in  vacuo  at  a  temperature  oi 
( '.  or  less.  Tins  prodoeea  ■  liquid  of  higher 
specific  gravity,  containing  the  original  anti- 
toxic strength,  but  in  less  liquid.  This  form 
of  concentration  lias  not  met  with  favor  and 

serves  no   useful   purpo.se.     As  the  concentrated 

blood  serum  is  more  difficult  of  absorption  and 
possibly  more  irritating,  the  practice  has  been 

entirely  abandoned.  Another  method  of  con- 
centration now  employed  by  the  New  York 
Hoard  of  Health  (Gibson,  K.  I'>.  :  Jour,  of 
Biol.  Chem.,  vol.  i.,  Nos.  2,  3,  Jan.  1906)  i^  as 
follows:  The  serum  Ls  precipitated  with  an 
equal  volume  of  saturated  ammonium  sulphate 
solution  and  the  precipitate  extracted  with  a 
solution  of  saturated  commercial  sodium  chlo- 
ride. The  antitoxin  globulin  dissolves  in  the 
latter  and  the  insoluble  globulin  is  separated 
by  liltration.  The  antitoxin  Ls  separated  from 
the  filtrate  by  the  addition  of  a  half  volume  of 
saturated  ammonium  sulphate  solution;  or,  bet- 
ter still,  by  the  addition  of  acetic  acid  in  the 
usual  way.  The  precipitate  separated  by 
filtration  is  pressed  as  dry  as  possible  between 
absorbent  paper  and  diaiyzed  a  few  hours  in 
parchment  paper.  The  resultant  dialyzed  solu- 
tion is  then  neutralized  and  redialyzed  for 
several  days.  A  quarter  of  one  per  cent,  of 
sodium  chloride  and  some  toluol  are  added  and 
sterilization     effected     by     double      filtration 


of   protein   prceonl   in   normal  serum.    Large 

quantities  of  >eruni  can  be  worked  over  at 
comparatively  small  expense  by  the  method  in- 
dicated. The  product  thus  prepared  Ls  claimed 
to  be  as  good  as  ordinary  antitoxin  serum. 
de  by  the  New  York  Board  of  Health 
show  that  ihe  artificially  concentrated  anti- 
toxin kept  in  small  vials  in  an  ice  box,  pre- 
eervea  it.s  potency  as  well  or  even  better  than 
the  ordinary  antitoxin  serum.  Therapeutically 
the  comparative  results  obtained  are  identical. 
Local  irritation,  rashes,  etc,  seem  to  be  less 
frequenl  and  severe  when  this  concentrated  or 
u  refined  "   antitoxin    is  administered. 

Dbjd  Antitoxic  Serum. — The  dried  anti- 
diphtheria  serum  is  official  in  the  German  phar- 
macopeia and  is  also  prepared  by  the  Pasteur 
Institute  of  ParLs,  France,  for  general  sale. 
This  dried  product  is  little  used  in  the  United 
States  on  account  of  the  difficulty  found  in 
bringing  it  into  solution  and  the  inconvenience 
of  preparing  a  sterile  solution.  The  dried 
serum  retains  its  potency  a  much  longer  time 
than  the  liquid  serum.  The  serum  is  dried 
in  vacuo,  either  in  shallow  pans  or  by  allowing 
warmed,  dried  and  sterile  air  to  bubble  through 
the  liquid.  Precautions  must  be  taken  during 
the  process  to  prevent  bacterial  contamination. 
The  serum  is  simply  reduced  to  dryness  and 
the  golden  yellow  flakes  ground  into  a  fine 
powder,  in  which  state  it  Ls  found  upon  the 
market  in  hermetically  sealed  vials.  The  dried 
serum   contains   no   antiseptic   or  other  added 


PART  I. 


Serum  Antidiphthericum. 


1121 


substance.  It  appears  as  a  yellowish-white 
powder,  soluble  in  ten  parts  of  water,  giving 
a  solution  which  in  color  and  appearance 
resembles  the  corresponding  antidiphtheric 
serum.  The  solution  should  be  made  with 
sterile  water  and  in  the  original  bottle,  and 
should  be  freshly  prepared  each  time.  The 
solution  should  be  clear,  except  for  little  albu- 
minous particles.  It  is  used  for  subcutaneous 
injection  in  exactly  the  same  way  as  the  liquid 
serum. 

Legal  Requirements. — All  diphtheria  anti- 
toxin sold  in  interstate  commerce  in  this  coun- 
try must  comply  with  the  regulations  made  in 
accordance  with  the  law  approved  July  1,  1902, 
entitled  "An  Act  to  regulate  the  sale  of  viruses, 
serums,  toxins,  and  analogous  products  in  the 
District  of  Columbia,  to  regulate  interstate 
traffic  in  said  articles,  and  for  other  purposes." 
It  is  illegal  to  sell,  barter  or  exchange  diph- 
theria antitoxin  made  in  one  State  or  Terri- 
tory or  the  District  of  Columbia  in  another 
State  or  Territory  or  the  District  of  Columbia 
unless  the  following  salient  points  of  the  law 
have  been  complied  with:  1.  The  product 
must  be  plainly  marked  with  the  proper  name 
of  the  article  contained  therein;  2,  the  label 
on  the  package  must  plainly  state  the  name  of 
the  manufacturer;  3,  the  package  must  be 
plainly  labeled  with  the  license  number  issued 
by  the  Secretary  of  the  Treasury;  4,  the  date 
beyond  which  the  contents  cannot  be  expected, 
beyond  reasonable  doubt,  to  yield  specific  re- 
sults must  be  given  on  the  label  or  package. 
The  execution  of  the  law  rests  with  the  Sur- 
geon-General of  the  U.  S.  Public  Health  and 
Marine-Hospital  Service.  Annual  inspections 
of  all  licensed  manufacturers  are  made  by 
officers  of  the  above  named  Service.  From 
time  to  time  products  of  each  licensed  manu- 
facturer are  bought  on  the  open  market  and 
examined  in  the  Hygienic  Laboratory  of  the 
Public  Health  and  Marine-Hospital  Service  at 
Washington  for  purity  and  potency. 

Uses. — Diphtheria  antitoxin  is  a  true  spe- 
cific for  diphtheria  if  it  is  given  in  suffi- 
cient quantity  and  sufficiently  early  in  the 
disease.  The  very  unfavorable  results  obtained 
in  England  in  1895  in  the  treatment  of  diph- 
theria with  serum  were  due,  according  to  the 
report  of  the  Lancet  Commission  (L.  L.,  July 
19,  1896),  in  a  great  majority  of  cases,  to  the 
use  of  serums  too  weak  to  produce  therapeutic 


results.  Experimental  researches,  for  example, 
the  very  careful  work  of  Madsen  in  Copen- 
hagen in  1896,  showed  that  for  therapeutic 
purposes  weak  serum  is  of  very  little  value. 
Equally  disappointing  results  will  be  obtained 
if  the  antitoxin  is  administered  after  the  toxine 
has  damaged  the  cells.  The  early  use  of  the 
remedy  is  of  the  greatest  importance.  No  time 
should  be  lost,  not  even  the  delay  in  waiting 
for  bacteriological  confirmation.  As  soon  as 
diphtheria  is  suspected,  from  2000  to  5000 
units  of  antitoxin  should  at  once  be  injected 
into  the  subcutaneous  tissue.  The  reliable 
figures  given  in  the  table  below,  collected  by 
Dieudonne  {Schutzimfung  und  Serum  Therapie) 
shows  conclusively  the  great  practical  value  of 
diphtheria  antitoxin  and  emphasizes  the  impor- 
tance of  administering  the  remedy  early. 

It  will  be  seen  from  this  table  that  every 
hour's  delay  lessens  the  chance  of  successful 
treatment.  In  cases  treated  within  the  first 
24  hours  of  the  onset  of  the  disease  the  mor- 
tality is  very  small.  "  The  bacteriological  in- 
vestigations of  diphtheria  in  the  United  States  " 
by  William  Welch  (Am.  J.  M.  S.,  vol.  108,  p. 
427)  show  that  1115  cases  of  diphtheria  treated 
in  the  first  three  days  of  the  disease  yielded  a 
mortality  of  8.5  per  cent.,  whereas  546  cases 
in  which  the  antitoxin  was  first  injected  after 
the  third  day  of  the  disease  a  mortality  of 
27.8  per  cent,  resulted.  Welch's  statistics 
gathered  from  the  hospitals  of  the  world  show 
conclusively  that  the  antitoxin  treatment  pro- 
duces "  an  apparent  reduction  of  case  mor- 
tality of  55.8  per  cent."  Numerous  statistics 
from  all  parts  of  the  world  upon  the  effect  of 
the  antitoxin  treatment  of  diphtheria  are  prac- 
tically unanimous  in  showing  the  good  results  of 
this  remedy.  The  great  value  of  diphtheria 
antitoxin  is  perhaps  most  strikingly  seen  in 
the  laryngeal  cases. 

The  curative  dose  is  usually  2000  to  5000 
units,  which  should  be  repeated  every  four  to 
eight  hours  until  favorable  results  are  manifest. 
As  much  as  67,000  units  have  been  given  to  a 
patient  with  favorable  results  (St.  Clair 
Street,  Med.  Bee,  Nov.  18,  1905).  Fortu- 
nately the  serum  is  usually  harmless  even  when 
injected  in  large  quantities.  The  remedy 
should  always  be  given  by  the  hypodermic 
method.  Strict  asepsis  must  be  observed.  The 
liquid  may  be  injected  under  the  skin  of  any 
part  of  the  body  where  the  subcutaneous  tissue 
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is  loose.  The  back,  near  the  angle  of  the 
scapula,  is  a  favorite  site  for  inoculation ;  some- 
times the  flank,  or  abdominal  walls  are  chosen. 
The!  exhibition  of  the  remedy  by  the  mouth  or 
per  rectum  is  uncertain,  slow  and  unsatis- 
factory. The  use  of  antitoxin  should  not 
exclude  the  ordinary  local  treatment,  such  as 
gargles,  sprays,  and  applications  to  the  throat. 

Diphtheria  antitoxin  is  just  as  valuable  for 
prophylaxis  as  for  curative  purposes.  The 
passive  immunity  produced  by  the  inoculation 
of  the  antitoxin  serum  does  not  last  very  long. 
The  transitory  nature  of  the  immunity  afforded 
by  prophylactic  injections  is  probably  depend- 
ant upon  the  fact  that  the  antitoxin  is  slowly 
excreted  by  the  kidneys.  The  usual  prophy- 
lactic dose  for  a  child  is  500  units.  If  the 
exposure  to  the  infection  continues  the  dose 
should  be  repeated  in  three  or  four  week-. 
The  antitoxin  in  the  blood  neutralizes  the 
toxine  elaborated  by  the  bacilli  growing  on  the 
mucous  membrane  of  the  throat,  but  has  DO 
deleterious  effect  upon  the  bacilli  themaelvea. 
The  micro-organisms  in  this  situation  may  con- 
tinue to  grow  and  remain  virulent  for  DM 
This  is  the  explanation  of  occasional  fa 
of  the  antitoxin  to  prevent  a  subsequent  attack 
of  the  di^' 

Though  the  serum  is  usually  harmless,  some- 
times urticaria,  localized  erythema  and  joint 
pains  follow  its  administration.  These  symp- 
toms commonly  jia^s  away  without  untoward 
The  serum  appears  not  to  irri- 
tate the  kidneys,  even  when  injected  into  the 
tissues   in    very    large   amounts.    Occasionally 

sudden  death  immediately  follows  the  injection 
of  diphtheria  antitoxin.  The  cause  of  this 
unfortunate  result  is  explained  as  occurring  in 
persons  with  the  so-called  status  lymphai 

Such  persons  stand  shock  badly  and  would 
cumh  to  other  trivial  surgical  operations.     See 

"A  study  of  the  cause  of  sudden  death  follow- 
ing the  injection  of  horse  serum."  Bosenau  and 
Anderson.  (Bull.  20,  Hyg.  Lab.,  1'.  EL  and  M. 
11.   S.) 

Diphtheric  antitoxin  gradually  loses  its 
strength,  especially  when  kept  under  unfavor- 
able conditions  of  light,  temperature,  etc.  The 
loss  in  one  year  is  usually  from  10  to  30  per 
cent.;  however,  a  serum  will  retain  considerable 
antitoxic  potency  after  years.  Except  for  its 
diminished  potency  an  old  serum  is  quite  as 
good  as  one  freshly  prepared;  so  that  in  an 
emergency  or  in  order  to  save  time  an  old  serum 
may  be  administered,  provided  it  remains  un- 
contaminated.1 

1  Other  Forms  of  Antitoxins. — Tetanus  Antitoxin. 
AnHtctanie  Serum. — Tetanus  heilserum,  O.;  Serum 
Antit<§tanique,   Fr.;   Siero   Antitetanico,   It. 

Tetanus  antitoxin  was  the  first  of  the  curative 
serums  to  be  discovered  by  Behring  and  Kitasato. 
in  1890  (D.  M.  W.,  No.  49,  1890),  which  work  con- 
tained   all    the    essentials   of   modern    serum    therapy. 

The  tetanus  bacillus  and  the  diphtheria  bacillus 
are  types  of  the  pathogenic  micro-organisms  which  pro- 
duce strong  and  specific  soluble  poisons  when  grown 
In  pure  cultures  in  vitro.  It  is  owing  to  this 
property  that  potent  and  useful  antitoxins  are 
readily  obtainable  against  these  two  infections,  by 
injecting   the    toxines   into   susceptible   animals.     The 


SEVUM  PR>£PARATUM.  U.  S.,  Br. 

PREPARED  SUET  [Sevum,  Pharm.  1890] 

(se'vum  prae-pa-ra'tum) 

"  The  internal  fat  of  the  abdomen  of  the 
sheep  Ovis  aries  Linne,  purified  by  melting 
and  straining.     Prepared  Suet  should  be  kept 

toxine  found  in  the  filtered  bouillon  of  a  pure  cul- 
ture of  the  tetanus  bacillus  is  the  most  virulent 
i  known.  The  purified  and  dried  tetanus  toxin 
red  by  Brieger  and  Cohn  was  fatal  to  a  15 
gramme  mouse,  in  a  dose  of  0.000,000,05  gramme. 
.  T.£ere  are  two  toxines  produced  by  the  tetanus 
bacillus  in  pure  culture, — tetano-spasmin  and  tetano- 
lysin.  The  former  exerts  its  poisonous  influence 
upon  the  ganglionic  motor  nerve  cells  and  causes  the 
well  known  muscular  contractions  which  characterize 
the  disease  t lockjaw).  The  latter  (tetanolysin)  acts 
as  a  dissolving  agent  upon  the  red  corpuscles  of 
the  blood  and  is  of  minor  importance. 

I  organisms  are  distributed  more  widely  and 
generally  about  all  inhabited  localities  than  tetanus. 
It  is  found  in  the  dejecta  of  a  large  number  of 
mammalian  animals  in  whose  intestinal  tracts  It 
hnds  favorable  conditions  for  growth  and  multipli- 
cation, ill,  BOM  are  exceedingly  resistant  and 
are  blown  about  in  the  dust  so  that  they  contaminate 
many  objects  and  surfaces.  The  tetanus  bacillus 
is  a  strict  anaerobe;  that  is,  it  cannot  mow  or 
multiply    in   the   presence  of  oxygen.      It    is    tnei 

0    understand    why    punctured   wounds,   such   as 
ade    by   dirty    nails,   splinters,    toy    pistol 
"<ially    prone    to   this    infection, 
iiius   antitoxin   is  made   in  all    respects   similar 
nni    Antidiphthericum    (c.t>.)    by    injectinj 
ng    amounts    of    the    specific    poison     subcuta- 
■\    into    horses.      The   am  Metallic    serum    has    the 

same  physical  and  chemical  properties  as  diphtheria 

antitoxin,     it   is  also  tested   in   the  same   way,   both 

as   to   parity   and   potency.     At    present    there   is  no 

unit     for    standardizing    the    potency    of 

18     antitoxin,     hut     one     is     now     in     process     of 
nation     in     the     Hygienic     Laboratory     of     the 
Public    Health    and     Marine-Hospital     Ben 

H     has    I ii    shown    experimentally    by    Marie    and 

and      RaiUOm     and     Meyer     (hat  "the     poisons 

produced  by  the  tetanus  bacilli  growing  In  a  wound 
travel  up  the  axis  cylinder  oi  the  motor  nerves 
until  tnej   reach  the  central  motor  ganglia. 

aftex  the  symptoms  have  once  appeared,  lndl- 
catlng  that  the  toxine  has  reached  mid  Injured  the 
lis,  the  antitoxin  is  of  little  avail. 
The  principle  use  of  tetanus  antitoxin  therefore  Is 
as  a  prophylactic.  Ten  Cc.  of  the  antitoxic  serum 
should  be  administered  in  all  cases  of  wounds 
tened  With  the  complication  of  tetanus.  This 
applies  especially  to  punctured  wounds  with  old 
dlrtj  nails  and  other  objects  liable  to  contamina- 
tion with  street  dirt,  garden  earth  or  manure.  In 
addition  to  this  the  wound  should  he  freely  opened 
and  cleaned  surgically  with  appropriate  antlseptlca 
J  he  prophylactic  use  of  tetanus  antitoxin  Is  equally 
valuahle  in  wounds  of  horses  and  other  susceptible 
animals  as  in  man.  The  dried  and  powdered  anti- 
tetanic  serum  is  sometimes  used  to  dust  upon  the 
wound    in    order    to    neutralize    the    poison    in    xilu. 

If  the  case  is  not  seen  sufficiently  early  to  use 
the  antitoxin  as  a  prophylactic,  1  to  8  Cc.  of  tbe 
serum  may  be  Injected  into  the  nerve  trunk  leading 
from  the  wound.  In  this  way  the  serum  will  reach 
the  affected  nerve  cells  sooner  and  more  surely  than 
when  injected  suhcutaneously  or  into  a  veip.  When 
the  symptoms  are  well  advanced  very  large  quan- 
tities of  the  remedy  should  be  used  subcutaneously 
or  intravenously.  Ten  Cc.  or  more  may  be  injected 
every  four  to  six  hours  for  several  days  or  until  a 
favorable  effect  is  noted.  In  severe  cases,  In  addi- 
tion to  applying  the  antitoxin  locally  to  the  wound 
and  injecting  some  into  the  nerve  trunk,  it  should 
also  be  administered  intravenously,  as  well  as  sub- 
cutaneously. 

Tetanus  antitoxic  serum  has  also  been  Injected 
into  the  cerebrospinal  space  or  directly  into  the 
brain  matter  by  trephining.  It  has  also  been  in- 
jected into  the  spinal  cord ;  but  experience  seems 
to  indicate  that  these  methods  have  no  advantages 
over  those  already  stated. 

Tubercle  Antitoxin.  Antitubercle  Serum. — This 
serum  is  prepared  by  injecting  tuberculin  and  other 
toxic  products  of  the  tubercle  bacillus  into  horses, 
asses,  goats,  and  other  animals.  Maragliano  and 
Marmorek  have  prepared  antitubercle  serums  by 
special    methods.     The    serums    thus    obtained    have 
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in  well-closed  vessels  inpervious  to  fat.  It 
should  not  be  used  after  it  has  become  rancid." 
U.  S.  "  The  internal  Fat  of  the  abdomen  of 
the  sheep,  Ovis  Aries,  Linn.,  purified  by  melting 
and  straining."  Br. 

Sevum,  U.  S.  1890 ;  Sebum  Ovillum  ;  Mutton-Suet, 
Prepared  Mutton  Tallow ;  Suif  de  Mouton,  Fr.  Cod. ; 
Graisse  de  Mouton,  Fr. ;  Sebum  ovile,  P.  G.;  Ham- 
meltalg,  Talg,  Schopsentalg,  Unschlitt,  G. ;  Grasso 
di  Moutone,  Grasso  duro,  It. ;  Sebo  de  carnero,  Sp. 

Suet  is  the  fat  of  the  sheep,  taken  chiefly 
from  about  the  kidneys.  It  is  prepared  by 
cutting  the  fat  into  pieces,  melting  it  with  a 
moderate  heat,  and  straining  it  through  Linen 
or  flannel.  In  order  to  avoid  too  great  a  heat, 
the  crude  suet  is  sometimes  purified  by  boiling 
it  in  a  little  water.  Mutton  suet  is  of  a  finer 
consistence,  and  requires  a  higher  temperature 
for  its  infusion,  than  any  other  animal  fat. 
It  is  very  white,  sometimes  brittle,  inodorous, 
of  a  bland  taste,  insoluble  in  water,  and  nearly 
so  in  alcohol.  Boiling  alcohol,  however,  dis- 
solves it,  and  deposits  it  upon  cooling.  It 
consists,  according  to  Chevreul,  of  stearin, 
palmitin,  and  olein,  containing  approximately 
70  per  cent,  of  stearin  and  palmitin  and  30  per 

little  antitoxic  power  and  have  not  given  suffi- 
ciently encouraging  results  either  in  the  laboratory 
or  in  medical  practice  to  justify  placing  dependence 
upon  their  therapeutic  virtues.  Antitubercle  serum 
has  the  same  chemical  and  physical  properties  as 
the   other   antitoxins. 

Streptococcus  Antitoxin.  Antistreptococcus  Sc- 
rum. Streptococcus  Heilserum,  G. ;  Serum  Anti- 
Btreptococcique,   Fr.;   Siero   Antistreptococco,   It. 

Antistreptococcus  Serum  is  prepared  by  inocu- 
lating pure  cultures  of  streptococci  into  horses. 
At  first,  killed  cultures  are  used  and  afterwards  the 
live  and  virulent  organisms  are  injected  either  sub- 
cutaneously  or  intravenously.  There  are  many 
different  strains  of  streptococci,  some  of  them  ex- 
ceedingly virulent ;  others  appear  to  be  nonpatho- 
genic. Streptococci  are  the  cause  of  erysipelas, 
puerperal  fever,  and  are  frequently  found  associated 
with  or  complicating  scarlet  fever,  smallpox,  phleg- 
monous inflammations,  tuberculosis,  sore  throat,  etc., 
etc. 

The  antistreptococcus  serums  found  upon  the 
market  are  sometimes  prepared  with  particular 
cultures.  More  often  the  serum  is  polyvalent ;  that 
is,  several  virulent  cultures  from  different  sources 
are  used  in  inoculating  the  animals.  There  is  no  sat- 
isfactory test  for  the  potency  of  antistreptococcus 
serum.  These  serums  really  contain  little  if  any 
antitoxic  power.  The  tests  for  purity  are  similar 
to  those  used  for  other  serums.  The  physical  and 
chemical  properties  of  antistreptococcus  serum  are 
similar  to  other  serums. 

Antistreptococcus  serum  is  used  in  erysipelas, 
puerperal  fever,  scarlet  fever  and  other  diseases 
caused  or  complicated  with  the  streptococcic  infec- 
tions. The  results  obtained  are  contradictory  and 
not  altogether  satisfactory.  The  usual  dose  is  10 
Cc.   every   six   hours. 

Yersin  Serum.  Plague  Antitoxin.  Antipest  Se- 
rum.  G. ;  Serum  Antipesteuse,  Fr. 

The  Yersin  serum  is  prepared  by  the  inoculation 
of  horses  with  increasing  doses  of  pure  cultures  of 
the  plague  bacillus.  First,  dead  cultures,  after- 
wards living  organisms,  are  used.  The  injections 
are  made  either  subcutaneously  or  intravenously. 
The  blood  serum  of  horses  treated  for  a  long  period 
of  time  by  this  method  contains  antitoxic  properties 
useful  in  plague  as  a  prophylactic  or  curative  agent. 

Yersin  has  also  prepared  a  serum  against  cholera 
by  similar  methods ;  but  this  has  proven  less  valu- 
able in  actual  practice.  These  serums  must  not 
be  confused  with  the  Haffkine  prophylactics  for 
plague  and  cholera,  which  consists  of  dead  cultures 
and  are  used  to  produce  an  active  immunity  as 
contrasted  with  the  passive  immunity  caused  by  an- 
titoxic serums.  The  Haffkine  prophylactics  must 
not  be  used  as  curative  remedies,  as  they  contain 
the  toxine.  To  administer  them  during  the  course 
of  the  disease   would  be  adding   fuel   to   the  flames. 


cent,  of  olein.  These  principles  are  described 
under  the  Fixed  Oils  (page  806).  It  is  offi- 
cially described  as  "  a  white,  solid  fat,  nearly 
inodorous,  and  having  a  bland  taste  when  fresh, 
but  becoming  rancid  on  prolonged  exposure  to 
the  air.  Insoluble  in  water  or  cold  alcohol; 
soluble  in  44  parts  of  boiling  alcohol,  in  about 
60  parts  of  ether,  and  slowly  in  2  parts  of 
petroleum  benzin.  From  its  solution  in  the 
latter,  when  kept  in  a  stoppered  flask,  it  slowly 
separates  in  a  crystalline  form  on  standing. 
An  alcoholic  solution  of  Prepared  Suet  is 
neutral  or  has  only  a  slightly  acid  reaction  to 
litmus  paper  moistened  with  alcohol.  Pre- 
pared Suet  melts  between  45°  and  50°  C.  (113° 
and  122°  F.),  and  congeals  between  37°  and  40° 
C.  (98.6°  and  104°  F.)."  U.  S.  "White, 
smooth,  almost  odorless;  melting  point  between- 
112°  and  120°  F.  (44.4°  and  48.9°  C.) ;  com- 
mences to  re-solidify  at  about  100°  F.  (37.8° 
C).  Freely  soluble  in  petroleum  spirit,  slowly 
soluble  in  benzol,  insoluble  in  cold  alcohol  (90 
per  cent.),  slightly  soluble  in  ether  or  boiling 
alcohol  (90  per  cent.)."  Br.  E.  Dieterich  ex- 
amined a  large  number  of  samples  of  mutton 
and  beef  suet,  and  found  that  they  were  with- 
out exception  acid  and  that  neutral  suet  does 
not  exist.  The  melting  point  of  mutton  suet 
is  between  48.5°  and  50.5°  C;  that  of  beef 
suet,  between  47.5°  and  48°  C.  The  specific 
gravity  of  mutton  suet  lies  between  0.937  and 
0.952;  that  of  beef  suet,  between  0.943  and 
0.952.    {A.  Pharm.,  1887,  496.) 

Off.  Prep. — Ceratum  Resinae  Compositum,  U. 
S.;  Unguentum  Hydrargyri,  U.  S.,  Br. 

SINAPIS.  Br. 

MUSTARD 

( si-na'pis) 

"  The  dried  ripe  seeds  of  Brassica  nigra, 
Koch,  and  Brassica  alba,  Boiss.,  powdered  and 
mixed."   Br. 

The  British  Pharmacopoeia  describes  pow- 
dered mustard  seed  as  "  a  greenish-yellow  pow- 
der with  a  bitter  pungent  taste,  inodorous  when 
dry,  but  exhaling  when  moist  a  characteristic 
pungent  odor.  A  cooled  decoction  is  not  ren- 
dered brown  by  a  solution  of  boric  acid  (ab- 
sence of  turmeric),  and  should  yield  no  char- 
acteristic reaction  with   the   tests   for  starch." 

SINAPIS  ALBA.  U.  S.  (Br.) 

WHITE  MUSTARD 

(si-na'pis  al'ba) 

"  The  seed  of  Sinapis  alba  Linne  (Fam. 
Cruciferce  ) ."  U.  S.  "  The  dried  ripe  seeds  of 
Brassica  alba,  Boiss."    Br. 

Sinapis  Albae  Semina,  Br.;  White  Mustard  Seeds; 
Yellow  Mustard  Seed ;  Moutarde  blanche,  Fr.  Cod. ; 
Semen  Erucae,  P.  G. ;  Weisser  Senfsamen,  Weisser 
Senf,   G. ;   Senape  bianca,  It.;  Mostaza  blanca,   Sp. 

Off.  Prep. — Charta  Sinapis,  Br. 
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SINAPIS  NIGRA.  U.  S.  (Br.) 

BLACK  MUSTARD 

(si-na'pls  ni'gra) 

"The  seed  of  Brassica  nigra  (Linne)  Koch 
(Fam.  Crucifera)."  U.  S.  u  The  dried  ripe 
seeds  of  Brassica  nigra,  Koch."  Br. 

Sinapis  Nigrce  Semlna,  Br. ;  Black  Mustard  Seeds; 
Semina  Brassicae ;  Moutarde  noire,  Fr.  Cod. ;  Mou- 
tarde,  Fr. ;  Semen  Sinapis.  P.  Q.;  Senfsamen, 
Scbwarzer  Senf,  O.;  Senape  nera,  It.;  Mostaza 
(Semilla  de),  Up. 

Linnams  described  two  genera,  Brassica  and 
Sinapis,  and  subsequent  botanists  have  greatly 
disagreed  as  to  whether  they  should  be  con- 
sidered identical  or  not.  The  British  Phar- 
macopoeia still  follows  Bentham  and  Hooker, 
but  the  revisers  of  the  U.  S.  P.  have  adopted 
the  opinion  of  Engler  and  Prantl  and  Brit  ton 
and  Brown,  that  the  two  genera  are  distinct. 
The  genus  Sinapis  differs  from  Brassica  in 
that  the  pods  of  the  fanner  are  terminated  by 
a  long,  Hat,  SWOrd-like  beak,  whereas  in  Bras- 
sica the  beak  Ls  cylindrical  or  conical. 

Brassica  nigra,  Koch,  in  Roehl.  DentackL  Fl. 
(1833),  7\3.— Sinapis  nigra,  Linne,  Sp.  PI. 
I)  868. — Common  or  blaek  mustard  Ls  an 
annual  plant,  with  a  stem  three  or  four  feet 
in  height,  divided  and  suhdivided  into  nu- 
merous spreading  branches.  The  leavei 
petiolate  and  variously  shaped.  Those  near 
the  root  are  large,  rough,  lyrate-pinnate,  and 
unequally  toothed,  those  higher  <>n  the  stem 
are  smooth,  and  lass  lobed.  and  the  sppermosl 
are  entire,  narrow,  smooth,  and  dependent. 
The  flowers  are  small,  yellow,  and  stand 
closely  together  upon  peduncles  at  the  upper 
part  of  the  branches.  The  pods  are  smooth, 
erect,  nearly  parallel  with  the  branches,  quad- 
rangular, and  furnished  with  a  slender  I 
numerous,  dark  brown. 

Sinapis  alba,  Linn6,  Sp.  PI.  (17;j3)  868; 
Brassica  alba,  Boiss.,  Vug.  Espag.  (1839-45) 
39. — The  white  mustard  is  also  annual.  It  is 
rather  smaller  than  the  preceding  species.  The 
lower  leaves  are  deeply  pinnatifid,  the  upper 
sublyrate,  and  all  irregularly  toothed,  ru 
with  stiff  hairs  on  both  sides,  and  pale  green. 
The  flowers  are  in  racemes,  with  yellow  petals, 
and  linear,  green  calyeine  leaflets.  The  pods 
are  spreading,  bristly,  rugged,  roundish,  swell- 
ing in  the  position  of  the  seeds,  ribbed,  and 
provided  with  a  very  long  ensiform  beak. 

Both  plants  are  natives  of  Europe  and  cul- 
tivated in  our  gardens,  and  B.  nigra  has 
become  naturalized  in  some  parts  of  this  coun- 
try. Their  flowers  appear  in  June.  The  seeds 
are  kept  in  the  pharmacies,  both  whole  and  in 
the  state  of  very  fine  powder  as  prepared  by 
the  manufacturers  for  the  table.1     The  latter 


1  The  seeds  of  Brasnica  iberifolia,  according  to 
O.  Ilarz.  are  sometimes  sold  as  true  white  mustard 
seed.  lie  examined  some  obtained  from  Bavaria, 
which  had  been  returned  by  customers  to  the  dealers 
on  account  of  their  bitter  and  disagreeable  taste. 
He    furnishes    characteristic    microscopical    tests    for 


is  sometimes  mixed  with  spice  and  ground 
into  a  smooth  paste  with  water  in  a  mill  re- 
sembling a  paint  mill,  and  then  is  known  as 
French  mustard. 

The  Brassica  juncea,  Coss.  (Sinapis  juncea, 
L.),  is  extensively  grown  in  India,  and  its 
seeds  are  largely  exported  to  Europe.  The 
same  plant  is  also  cultivated  in  Southern 
Russia.  The  seeds  afford  a  very  fine  yellow 
mustard  flour,  and,  according  to  Paul  Birken- 
wald,  yield  1.67  parts  per  hundred  of  volatile 
oil,  against  1.S9  parts  per  hundred  by  the  true 
black  mustard  seed.  (S.  W.  P.,  1S88.) 

Black  mustard  seeds  are  officially  described 
as  "  subglobular,  about  1.2  Mm.  in  diameter; 
deep  red-brown,  sometimes  with  a  grayish 
tinge,  minutely  pitted;  embryo  greenish-yellow, 
oily,  with  a  curved  hypocotyl  and  two  con- 
duplicate  cotyledons;  odor  while  dry,  slight, 
on  moistening,  powerfully  irritating;  taste 
strongly  pungent  and  acrid.  The  powder  con- 
tains few  or  no  starch  grains."  U.  S.  White 
mustard  seeds  are  "  subglobular.  1  to  2  Mm.  in 
diameter;  testa  yellowish,  minutely  pitted;  em- 
bryo yellowish,  oily,  with  a  curved  hypocotyl  and 
two    OOnduplicate    cotyledons;    inodorous;    taste 

mildly  pungent  and  acrid.  The  powder  con- 
few  or  no  starch  grains."  U.  8.  Both 
afford  a  yellow  powder,  which  has  ■  somewhat 
unctuous  appearance,  and  cakes  when  com- 
pressed.   This    i<    commonly    called    /lour   of 

mustard,   or  simply   mustard,  ami   is    prepared 

by  crushing  and  pounding  the  seeds  and  then 
sifting  them,  the  purest  flour  being  obtained 
by  a  second  sifting.     Both  the  black  and  the 

white  siM  ds  are  used  in  its  preparation.  It  is 
often  adulterated  with  wheal  flour  colored  by 
turmeric,  to  which  red  pepper  is  added  to 
render  the  mixture  sufficiently  hot.    Pure  mne- 

tard  powder  contains  very  few  starch  granules, 
but  Ls  frequently  adulterated  with  farinaceous 
powders;  the  U.  S.  P.  requires  that  White  or 
Blaek  Mustard  should  conform  to  the  following 
"111  (im.  of  powdered  White  (or  Black) 
Mustard  be  exhausted  by  slow  percolation  with 
alcohol,  and  the  marc  mixed  with  200  Cc.  of 
water  and  heated  to  boiling,  and  if,  after  cool- 
in/,  sufficient  cold  water  be  added  to  maki 
mixture  measure  1000  Cc.,  the  addition  of  4 
tenth-normal  iodine  V.S.  should  not  pro- 
duce a  dark  blue  color  (limit  of  starch)."  U.  S. 
The  epidermis  of  white  mustard  seeds  contains  a 
mucilaginous  substance  which  is  extracted  by 
boiling  water.  When  bruised  or  powdered, 
both  kinds  impart  their  active  properties 
wholly  to  water,  but  in  a  very  slight  degree  to 
alcohol.  They  yield  upon  pressure  a  fixed  oil, 
called  oil  of  mustard,  of  a  greenish-yellow 
color,  little  odor,  and  a  mild  not  unpleasant 
taste;  and  the  portion  which  remains  is  even 
more  pungent  than  the  unpressed  seeds.     The 

distinguishing  the  false  from  the  true  mustard  seed. 
His  statement,  however,  that  powdered  white  mus- 
tard seed  when  mixed  with  water  is  odorless,  and 
that  the  false  gives  off  a  strong  odor  of  essential 
oi!  of  mustard,  would  se^m  to  be  a  good  reason,  if 
correct,  for  preferring  the  false  seed.  (P.  J.,  1887,  478.) 
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fixed  oil  of  mustard  consists  of  the  glycerin 
compounds  of  stearic,  oleic,  and  erucic  or 
brassic  acid,  C22H42O2,  a  homologue  of  oleic 
acid.  Small  quantities  of  behenic  acid,  C22H44 
O2,  also  occur  in  oil  of  black  mustard.  This 
fixed  oil  is  a  yellow  non-drying  oil  of  from 
0.915  to  0.920  sp.  gr.  at  15°  C,  solidifying 
at  from  — 12°  to  — 16°. 1  It  has  been  long 
known  that  black  mustard  seeds  yield  by  dis- 
tillation with  water  a  very  pungent  volatile  oil, 
containing  sulphur.  Guibourt  conjectured,  and 
Robiquet  and  Boutron  proved,  that  this  oil 
does  not  pre-exist  in  the  seeds,  but  is  pro- 
duced by  the  action  of  water.  Hence  the  ab- 
sence or  very  slight  degree  of  odor  in  the 
seeds  when  bruised  in  a  dry  state,  and  their 
pungency  when  water  is  added.  It  seemed  rea- 
sonable to  suppose  that  the  reaction  in  this 
case  was  similar  to  that  exercised  by  water 
upon  bitter  almonds  (see  Amgydala  Amara), 
and  this  has  been  proved  to  be  the  fact  by  the 
experiments  of  Simon,  Bussy,  Boutron,  and 
Fremy.  The  composition  and  peculiar  decom- 
positions of  the  volatile  oil  of  black  mustard 
have  already  been  described.  (See  Oleum 
Sinapis  Volatile.) 

A  principle  was  extracted  by  Will  from  white 
mustard  seed,  with  the  aid  of  alcohol.  It 
has  been  named  sinalbin,  and  has  the  formula 
C30H44N2S2O16.  It  is  decomposed,  after  the 
analogy  of  sinigrin  (potassium  myronate), 
into  acrinyl  sulphocyanate,  CsHvNSO,  sinapine 
bisulphate,  C16H25NSO9,  and  sugar,  C6H12O6, 
an  albuminoid  substance  being  formed  at  the 
same  time.  "  The  acrinyl  sulphocyanate  ( Cs 
H7NSO)  is  a  very  active  principle,  oily,  in- 
soluble in  water,  not  volatile.  It  may  be  ob- 
tained by  causing  ether  to  act  on  the  product 
of  the  decomposition  of  sinalbin.  Treated  by 
an  alkali  and  then  neutralized  by  an  acid,  it 
colors  ferric  chloride  red."  (J.  P.  C,  Avril, 
1872,  327.) 

The  analyses  of  mustard  seeds  and  mustard 
flour  given  in  table,  page  1126,  are  by  Piesse 
and  Stansell  (Analyst,  1880,  p.  161). 


1  Mustard  Seed  Oil. — F.  W.  Wldmayer  communi- 
cates some  practical  information  concerning  the 
character,  yield,  etc.,  of  the  fixed  oil  of  mustard 
seed,  which  is  largely  obtained  as  a  by-product 
in  the  manufacture  of  powdered  mustard  from  both 
black  and  white  mustard  seed.  The  oil  from  yellow 
seed  Is  of  a  greenish  yellow  color,  that  of  the  brown 
seed  a  much  darker  shade.  Both  have  but  little 
odor  and  a  mild,  not  unpleasant  taste.  It  is  a 
semi-drying  oil.  The  analytical  data  showing  maxi- 
mum and  minimum  results  by  M.  L.  Tolman  and 
L.  S.  Munson  on  five  samples  are  as  follows :  Spe- 
cific gravity  at  15.5°  C.  0.9147  to  0.9193;  Butyro- 
refractometer  reading  (15.5°)  74.5  to  76.5;  Index 
of  refraction  at  15.5°  1.4750  to  1.4762 ;  Maumene" 
number  61.4  to  79.4 ;  Specific  temperature  reaction 
130.9  to  190.3;  Hiibl  number  98.4  to  113.0;  Saponi- 
fication value  173  to  182.8 ;  Melting  point  of  ratty 
acids  20.8°  to  21.5°  C. ;  Free  fatty  acids  as  oleic 
.13  to  1.13  per  cent. ;  Solidification  from  — 8°  to 
— 18°.     One    remarkable    feature    of    this    oil    is    its 

genetrating  or  diffusing  power.  Barrels  that  will 
old  olive,  cotton  seed,  or  petroleum  oils  or  even 
new  oil  or  alcohol  barrels  invariably  leak  on  being 
filled  with  It,  and  it  is  said  by  one  who  has  had 
extensive  experience  in  the  mustard  business  that 
it  has  been  known  to  come  through  a  tank  which 
had  stood  a  pressure  of  80  pounds  of  steam.  (D.  C, 
1904,  8.) 


J.  U.  Lloyd  has  proposed  standards  for  black 
and  white  mustard  seed,  mainly  directed 
towards  limiting  the  proportion  of  starch;  the 
latter  is  not  a  constituent  of  ripe  mustard  seed, 
but  commercial  mustard  nearly  always  contains 
starch,  due  to  starch-bearing  seeds  accidentally 
present  in  the  mustard  seed,  or  to  fraudulent 
admixture.  (A.  J.  P.,  1898,  433.)  Dieterich 
(Ph.  Ztg.,  Oct.  3,  1900,  767)  proposed  an  assay 
for  mustard  seed,  mustard  oil  and  mustard 
paper. 

Uses. — Mustard  seeds  swallowed  whole  oper- 
ate as  a  laxative,  and  have  acquired  some  repu- 
tation as  a  remedy  in  dyspepsia,  and  in  other 
affections  attended  with  torpid  bowels  and  de- 
ficient excitement.  The  white  seeds  are  preferred, 
and  are  taken  in  the  dose  of  a  tablespoonful 
(15.5  Gm.)  once  or  twice  a  day,  mixed  with 
molasses,  or  previously  softened  and  ren- 
dered mucilaginous  by  immersion  in  hot  water. 
They  probably  act  in  some  measure  by  mechan- 
ically stimulating  the  bowels.  The  powder, 
commonly  called  simply  mustard,  in  the  quan- 
tity of  from  one  to  two  teaspoonfuls  (3.9  to 
7.7  Gm.),  is  an  efficient  and  prompt  stimulant 
emetic,  especially  valuable  in  narcotic  poison- 
ing. As  a  condiment  mustard  acts  as  a  stimu- 
lant to  the  gastric  mucous  membrane,  and  by 
virtue  of  this  stimulant  action  it  will  sometimes 
relieve  obstinate  hiccough.  But  mustard  is 
most  valuable  as  a  rubefacient.  Mixed  with 
water  in  the  form  of  a  cataplasm,  and  applied 
to  the  skin,  it  very  soon  produces  redness  with 
burning  pain,  which  in  less  than  an  hour  usually 
becomes  insupportable.  "When  a  speedy  im- 
pression is  not  desired,  especially  when  the 
sinapism  is  applied  to  the  extremities,  the  pow- 
der should  be  diluted  with  an  equal  portion 
of  rye  meal  or  wheat  flour.  Care  should  be 
taken  not  to  allow  the  application  to  continue 
too  long,  as  vesication  with  obstinate  ulceration, 
and  even  sphacelus,  may  result.  This  caution 
is  particularly  necessary  when  the  patient  is 
insensible  and  the  degree  of  pain  can  afford 
no  criterion  of  the  sufficiency  of  the  action. 
The  volatile  oil  is  powerfully  rubefacient,  and 
capable  of  producing  speedy  vesication,  but 
certainly  is  less  controllable  than  is  the  mustard 
poultice.  For  external  application  as  a  rube- 
facient, 30  drops  of  the  oil  may  be  dissolved  in 
a  fluidounce  of  alcohol,  or  6  or  8  drops  in  a 
fluidrachm  of  almond  or  olive  oil.  (See  Lini- 
mentum  Sinapis  Compositum,  U.  S.  1890.)  To 
form  a  sinapism  it  has  been  recommended  to 
mix  20  drops  of  the  volatile  oil  with  a  gelat- 
inous mass  made  by  heating  together  3.5 
drachms  of  glycerin  and  5  drachms  of  starch. 
It  has  been  given  internally  in  colic,  two  drops 
being  incorporated  with  a  six-ounce  mixture, 
and  half  a  fluidounce  (15  Cc.)  given  for  a  dose. 
In  overdoses  it  is  highly  poisonous,  producing 
gastro-enteric  inflammation,  and  probably  per- 
verting the  vital  processes  by  pervading  the 
whole  system.  Its  odor  is  perceptible  in  the 
blood,  and  is  said  to  impart  the  smell  of  horse- 
radish to  the  urine.     A  spirit  of  mustard  may 
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be  prepared  by  macerating,  for  two  hours,  250 
parts  of  powdered  black  mustard  with  500 
parts  of  cold  water,  tben  adding  120  parts  of 
alcohol  of  86  per  cent.,  and  distilling  over  120 
parts  of  spirit.  1 

Dose,  one  to  two  drachms  (3.9  to  7.7  Gm.). 

Off.  Prep.— Charta  Sinapis,  U.  S.,  Br. 

SODII  ACETAS.  U.  S. 

SODIUM  ACETATE 

(so'di-I  a-ce'tas) 

NaC2H302  +  3II20  =  135.10 

"  It  should  contain  in  an  uneffloresced 
condition  not  less  than  99J5  percent,  of  pure 
Sodium  Acetate  [CHa.COONa  +  3HaO].  and 
should  be  kept  in  well-stoppered  bottles."  U.  8. 

Acetate     of     Bodi  :     keefcu     Bodlcu     (Matrtcm), 

Terra    Foliata    Tartari    Crystallisata.    Terra    Foliata 
Tartar!;     Acetate    de     Sonde     Cristallise.     Fr.     r,,<J.: 
Natrium     Aceticum,     P.     O. ;     Katrlumacetat,     I 
eaurea  Natron,   U.;  Acetato  di    Bodlo,  It. 

Sodium  acetate  may  be  easily  prepared  by 
adding  crystals  o£  sodium  carbonate  to  acetic 
acid  until  it  is  neutralized,  Altering,  concen- 
trating the  solution,  and  crystallizing.  It  is 
prepared  in  the  large  way  in  the  manufacture 
of  crude  pyroligneoua  acid,  for  the  purpo 
being  decomposed,  so  as  to  yield   the  official 

acetic  acid,  by  the  action  of  sulphuric  acid. 
The  steps  of  the  process  by  which  it  i.s  made 
from    the    crude    acid    have    been    given     under 

Acidutn  Aceticum. 
Properties. — it   is  officially  described   ai   in 

"colorless,  transparent,  monodinic  prisms,  or  a 
granular,  crystalline  powder;  odorless,  and 
having  a  cooling,  saline  taste.  Efflorescent  in 
warm,  dry  air.  Soluble  in  about  1  part  of 
water,  and  in  23  parts  of  alcohol  at  25°  C. 
(77°  F.) ;  and  in  all  proportions  of  boiling 
r  and  of  boiling  alcohol.  When  heated  to 
60°  C.  (140°  F.i.'the  salt  begins  to  liquefy. 
At  123°  C.  (253.4°  F.)  it  becomes  drv  ami 
anhydrous;  at  315°  C.  (509°  F. )  it  is  decom- 
posed, with  evolution  of  inflammable,  empyreu- 
matic  vapors,  leaving  a  black  residue  of  sodium 
carbonate  and  carbon,  which  imparts  to  a  non- 
luminous  flame  an  intense  yellow  color,  gives 
an  alkaline  reaction  with  litmus  paper,  and 
effervesces  with  acids.     An  aqueous  solution  of 


the  salt  (1  in  20)  should  be  alkaline  to  red 
litmus  paper,  but  should  not  affect  phenol- 
phthalein.  If  a  few  particles  of  the  salt  be 
added  to  a  mixture  of  1  Cc.  of  sulphuric  acid 
and  1  Cc.  of  alcohol,  and  heated  to  boiling, 
acetic  ether  will  be  formed,  recognizable  by  its 
odor.  On  the  addition  of  a  few  drops  of  ferric 
chloride  T.S.,  the  aqueous  solution  (1  in  20) 
assumes  a  deep  red  color,  and,  when  boiled, 
yields  a  brown,  flocculent  precipitate  of  basic 
ferric  acetate.  A  saturated  aqueous  solution 
should  not  be  rendered  turbid  by  the  addition 
of  sodium  bitartrate  T.S.  (limit  of  potassium) . 
Five  Cc.  of  the  aqueous  solution  of  the  salt 
(1  in  10)  should  not  respond  to  the  Modified 
Gutzeit's  Test  for  arsenic  (see  Part  III,  Test 
No.  17).  The  aqueous  solution  of  the  salt 
(1  in  20).  slightly  acidulated  with  acetic  acid, 
should  not  respond  to  the  Time-Limit  Test  for 
heavy  metaU  (see  Part  ill,  Test  No.  121).  If 
1  <im.  of  Sodium  Acetate  be  thoroughly  car- 
bonized at  a  temperature  not  exceeding  red 
heat,  and  the  residue  extracted  with  boiling  dis- 
tilled water  until  the  washings  cease  to  react 
with  methyl-orange  T.S.,  the  mixed  filtrate  and 
washings  should  require  for  complete  neutrali- 
zation not  less  than  11.7  (14.74)  Cc.  of  half- 
normal  sulphuric  acid  V.S.,  methyl-orange 
being  used  as  indicator. "'  !'.  S.  Sodium 
ben  crystallized,  consists  of  one  acetic 
acid  molecule,  one  atom  of  sodium  and  '.)  mole- 
cules of  water. 

Uses. — Sodium     acetate     is    diuretic,    but    is 

very  rarely  used  as  a  medicine.  It  is  em- 
ployed principally  to  yield  acetic  acid  by  the 
action   of  sulphuric  acid.     In   prescribing  this 

salt,    the    fact,    first    noticed    by    Yiolette,    should 

not  be  forgotten,  that  the  mixture  of  equal  parti 

of  it  and  potassium  nitrate,  if  heated,  explodes 
with  great    violence.     (  V.    R.,   April,   1873.) 

Dote,  twenty  grains  to  two  drachms  (1.3  to 
7.7  Gin.). 

SODII  ARSENAS.  U.  S.,  Br. 

SODIUM  ARSENATE 

(so'di-i  ar'ee-nas) 

Na2HAs04.7II20  =  309.84 

"It     should     contain     in     an     unefflon 
condition   not   less   than    98    percent,   of   pure 


White  Mustard, 
whole  seeds. 

White  Mustard, 
ground. 

Brown  Mustard, 
whole  seeds. 

Brown  Mustard, 
ground. 

1  Analyses  of  Mustard. 

York- 
shire. 

Cam- 
bridge. 

Super- 
fine. 

Fine. 

Cambridge. 

Super- 
fine. 

Fine. 

Fattv  oil 

9.32 
25.56 
10.52 
0.99 
4.54 

27.38 
0.06 

8.00 

27.51 

8.87 

0.93 

4.49 

28.06 

4.58 

26.29 

0.08 

6.30 

37.18 

3.90 

1.33 

5.05 

31.56 

7.32 

36.31 

0.03 

5.78 
35.74 
4.15 
1.22 
4.89 
30.56 
6.67 
36.60 
0.04 

8.52 
25.54 
9.01 
1.28 
4.38 
26.50 
5.214 
24.22 
0.047 
1.692 
4.98 

4.35 

:;*;.% 

3.09 

1.50 

4.94 

29.81 

6.46 

31.14 

1.437 

5.141 

5.04 

4.52 
38.02 

Sulphur     

2.06 
1.48 

Albuminoids 

5.01 
30.25 

Mvrosin  and  albumen 

6.78 

Soluble  matter 

32.78 

Volatile  oil 

1.80 

5.366 

Ash 

4.57 

4.70 

4.22 

4.31 

4.84 
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Di-sodium-ortho-arsenate  [AsO(OH)  (0Na)2  + 
7H2O],  and  should  be  kep.  in  well-stoppered 
bottles."  U.  S.  "  The  anhydrous  salt,  di-so- 
dium  hydrogen  arsenate,  Na2HAs04,  obtained 
by  exposing  to  a  temperature  of  300°  F.  (148.9° 
C.)  crystallized  sodium  arsenate,  which  may  be 
prepared  by  treating  with  water  the  product  of 
the  fusion  of  arsenious  anhydride  with  sodium 
nitrate  and  sodium  carbonate."  Br.  (See  page 
1128.) 

Natrum  Arsenicum,  Arsenias  Natricus  (Sodlcus)  ; 
Sodium  Arseniate ;  Arseniate  of  Soda  ;  Arseniate  de 
Soude,  Fr.  Cod. ;  Natriumarsenat,  Arsensaures  Na- 
tron, G. ;  Arseniato  bisodico,  It. ;  Arseniato  sodico, 
Sp. 

In  the  U.  S.  P.  the  crystallized  and  anhydrous 
salts  are  official,  while  the  anhydrous  salt  is  the 
only  one  recognized  in  the  Br.  authority. 

The  process  for  this  salt  was  first  made  offi- 
cial by  the  Br.  Pharmacopoeia  of  1864,  and  by 
the  U.  S.  Pharmacopoeia  of  1870. *  In  the  pro- 
cess, the  arsenious  acid  (arsenic  trioxide)  is 
converted  into  arsenic  acid  at  the  expense  of 
the  nitric  aeid  of  the  sodium  nitrate,  and  then 
combines  with  the  sodium  of  both  salts,  carbon 
dioxide  and  nitrous  fumes  being  given  off.  The 
reaction  seems  to  be  as  follows : 

AS2O3  +  2NaN03  4-  Na2C03  +  H2O  = 

2Na2HAs04  +  N2O3  +  CO2 
According  to  Higgins,  the  gases  emitted  in  this 
process  contain  more  or  less  arsenic, — an  incon- 
venience which  may  be  avoided  by  first  dissolv- 
ing the  arsenious  acid  in  a  solution  of  sodium 
hydroxide,  and  then  adding  the  nitrate.  The 
calcination  should  be  performed  in  a  reverbera- 
tory  furnace.  The  gases  which  escape  up  the 
chimney  are  now  free  from  arsenic,  and  con- 
sist only  of  ammonia  and  nitrous  vapors.  (J.  P. 
C,  4e  ser.,  ii.  177.) 

Properties. — Sodium  arsenate  is  in  "  color- 
less, transparent,  monoclinic  prisms,  odorless, 
and  having  a  mild,  alkaline  taste ;  caution  should 
be  used  in  tasting  this  salt,  as  it  is  very  poison- 
ous. Efflorescent  in  dry  air,  and  somewhat  deli- 
quescent in  moist  air.  Soluble  in  1.2  parts  of 
water  at  25°  C.  (77°  P.),  and  very  soluble  in 
boiling  water;  very  sparingly  soluble  in  cold, 
but  nearly  insoluble  in  boiling  alcohol.  When 
gently  heated,  the  salt  loses  5  molecules  of 
water  (28.8  percent.),  and  is  converted  into  a 
white  powder.  At  148°  C.  (298.4°  F.)  it  loses 
all  of  its  water  of  crystallization,  at  a  higher 
temperature  the  salt  fuses,  and  at  a  red  heat  it 
is  converted  into  pyroarsenate.  Sodium  Arse- 
nate should  respond  to  the  tests  of  identity  and 

1 "  Take  of  Arsenious  Acid,  in  fine  powder,  two 
troyounccs;  Nitrate  of  Sodium,  in  fine  powder,  eight 
hundred  and  sixteen  grains;  Dried  Carbonate  of 
Sodium,  in  fine  powder,  fire  hundred  and  twenty- 
eight  grains;  Distilled  Water,  boiling  hot,  half  a 
pint.  Having  mixed  the  powders  thoroughly,  put 
the  mixture  into  a  large  clay  crucible  and  cover 
with  the  lid.  Expose  it  to  a  full  red  heat  until 
effervescence  has  ceased,  and  complete  fusion  bas 
taken  place.  Pour  the  fused  salt  on  a  porcelain 
slab,  and  as  soon  as  it  has  solidified,  and  while 
it  is  still  warm,  put  it  into  the  hot  water,  and 
stir  until  it  is  dissolved.  Filter  the  solution,  and 
set  it  aside  to  crystallize.  Drain  the  crystals,  and, 
having  dried  them  rapidly  on  filtering  paper,  keep 
them   in  a  well-stoppered  bottle."    U.  S.   1870. 


purity  prescribed  under  Sodii  Arsenas  Exsic- 
catus."  U.  S.  "A  white  powder,  soluble  in  6 
parts  of  water,  and  yielding  an  alkaline 
solution.  It  is  only  slightly  soluble  in  cold 
or  boiling  alcohol  (90  per  cent.).  It  affords 
the  reactions  characteristic  of  sodium  and  of 
arsenates.  A  solution  of  1  gramme  of  Sodium 
Arsenate  with  1  of  glacial  acetic  acid,  in  50 
cubic  centimetres  of  water,  should  require  2.03 
grammes  of  lead  acetate  for  complete  precipita- 
tion. It  should  yield  no  characteristic  reaction 
with  the  tests  for  lead,  copper,  iron,  aluminium, 
calcium,  magnesium,  potassium,  ammonium,  car- 
bonates, chlorides,  nitrates,  or  sulphates.  It 
should  not  lose  weight  on  being  heated  to  300° 
F.  (148.9°  C.)  (absence  of  hydrous  sodium 
arsenate)."  Br. 

Anhydrous  sodium  arsenate  has  the  composi- 
tion Na2HAs04;  in  crystals  it  sometimes  con- 
tains 12  molecules  of  water,  equal  to  53.73  per 
cent,  of  its  weight.  According  to  the  official 
formula,  this  salt  crystallizes  with  7  molecules 
of  water,  or  40.39  per  cent.  "  The  latter  salt 
loses  40.38  per  cent,  of  its  weight  when  dried 
at  300°  F.  (148.9°  C),  becoming  anhydrous. 
An  aqueous  solution  of  12.4  grains  of  anhy- 
drous arseniate  of  sodium,  acidulated  with 
acetic  acid,  requires  not  less  than  34  grains  of 
acetate  of  lead  for  complete  precipitation."  Br. 
1885.  If  the  temperature  of  a  solution  of  the 
salt  be  kept  at  30°  C.  (86°  F.),  crystals  will  be 
deposited  which  contain  4  molecules  of  water. 
J.  Lefort  examined  10  different  samples  of  the 
salt,  obtained  from  as  many  different  sources, 
and  found  their  water  of  crystallization  to  vary 
from  44.05  to  57.45  per  cent.  (J.  P.  C,  1880, 
487.) 

Uses. — In  medicinal  properties  sodium  arse- 
nate corresponds  with  the  other  compounds  of 
arsenic  (see  Arseni  Trioxidum),  and  may  be 
similarly  employed.  The  dose  of  the  crystallized 
salt  is  stated  at  from  one-twelfth  to  one-third  of 
a  grain  (0.005  to  0.021  Gm.),  that  of  the  anhy- 
drous salt  from  one-fortieth  to  one-tenth  of  a 
grain  (0.0016  to  0.006  Gm.) ;  but  it  is  gen- 
erally prescribed  in  the  form  of  solution.  (See 
Liquor  Sodii  Arsenatis.)  Arsenic  has  been 
used  to  a  considerable  extent  hypodermically  in 
the  treatment  of  chorea  and  other  nervous  dis- 
eases. According  to  the  clinical  studies  of  H. 
N.  Moyer,  sodium  arsenate  is  preferable  to 
Fowler's  solution  for  this  purpose,  as  being 
more  uniform  in  composition  and  less  irritating. 
Sodium  arsenate  is  used  in  the  form  of  hypoder- 
mic tablets.  Moyer  gives  from  one-twentieth  to 
one-tenth  of  a  grain  in  from  ten  to  fifteen 
minims  of  distilled  water. 

Pearson's  arsenical  solution  is  an  aqueous 
solution  of  sodium  arsenate,  and  much  weaker 
than  the  official  solution.  It  is  made  by  dissolv- 
ing 1  Gm.  (15  grains)  of  sodium  arsenate 
(crystallized)  in  600  Cc.  (20  fl.  oz.,  138  minims) 
of  distilled  water.  This  preparation  is  con- 
siderably used  on  the  continent  of  Europe  in 
the  form  of  bath,  for  which  it  is  preferred  to 
arsenic  trioxide  or  the  arsenites.    The  arsenical 
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bath  has  been  especially  commended  by  Gue- 
neau  de  Mussy  in  nodose  rheumatism,  or  rheu- 
matic gout;  dose  for  a  bath,  from  half  a  drachm 
to  three  drachms  (2.0  to  11.6  Gm.). 

Dose,  of  crystallized  sodium  arsenate,  one- 
tenth  of  a  grain  (0.006  Gm.)  ;  of  the  British 
dried  salt,  one-fortieth  to  one-tenth  of  a  grain 
(0.0016  to  0.006  Gm.). 

Off.  Prep. — Ferri  Arsenal,  Br.;  Liquor  Sodii 
Arsenates,  U.  >S\,  Br.  (from  dried  salt)  ;  Sodii  Ar- 
8enas  Exsiccatus,  U.  S. 

SODII  ARSENAS  EXSICCATUS. 
U.  S.,  Br. 

EXSICCATED  SODIUM  ARSENATE 

(so'dl-i   ur'se-nas   ex-sjc-ca'tus) 

NaaHAs04=  184.68 

"  It  should  contain  not  less  than  98  percent, 
of  pure  anhydrous  l)i-sodium-ortho-ars<  n;>te 
[AaO(OH)(ONa)i].M  U.S.    (Seepage  1127.) 

Sodii  Arsenas,  Br. :  Natrium  Arsenicum  Exelccatum  ; 
Dried  (anhydrous i  Arsenal*'  of  Soda  :  Ars^niate  de 
Soude  dessecbe,  Fr. ;  Getrocknetes  Natrlumarse- 
nate,    G. 

"  Sodium  Arsenate  Crystals,  a  sufficient  quan- 
tity.    Break  the  crystals  into  sin;ill    I  l 
and  allow  them  to  effloresce  ai   a  temperature 
between  40°  and  50°   C.    (104°  and   122 
until   they  are  completely   disintegrated: 
gradually  increase  the  temperature  to   loO"   C. 
(302°   F.),  and  continue  the  drying  until   the 
product  ceases  to  lose  weight.     Reduce  it  to  a 
tine  powder,  and  transfer  it   to  dry.  well-stop- 
:    liciiles."   U.   8,     This  salt   eorreepondi 
with  the  sodium  arsenate  of  the  I'.ritish  Pharma- 
copoeia.    As  sodium  arsenate  and  exaiccafe 
dium  arsenate  differ  greatly  in  dose,  they  should 
each  have  a  distinctive  title  as  in  the  U.  B.  P. 

(Mil     EteV.).       For    properl  H-     B06     also      S 

AraentUf  page  1127. 

Properties. — It  is  officially  described  as 
"an   amorphous,   white   powder;  .    and 

having  a  mildly  alkaline  taste;  it  should  be 
tasted  with  great  caution,  as  the  salt  is 
very  poisonous.  Permanent  in  drv  air. 
uble  in  3  parts  of  water  at  25°  C.  (77°  P.), 
and  very  soluble  in  boiling  water;  very 
incly  soluble  in  cold,  but  nearly  insoluble  in 
boUing  alcohol.  When  heated  to  150°  C.  (302° 
P.),  the  salt  should  not  lose  weight;  at  red  heat 
it  is  converted  into  pyroarsenate.  It  imparts 
an  intense  yellow  color  to  a  non-luminous 
flame.  The  aqueous  solution  of  the  salt  (1  in 
20)  yields  a  white  precipitate  with  barium 
chloride  T.S.,  or  with  calcium  chloride  T.S.,  and 
a  dark  red  precipitate  with  silver  nitrate  T.S., 
all  of  which  precipitates  are  soluble  in  nitric 
acid.  If  0.5  Cc.  of  an  aqueous  solution  (1  in 
20)  be  mixed  with  2  Cc.  of  hydrochloric 
acid,  and  a  drop  of  this  mixture  be  placed 
upon  a  bright  piece  of  copper-foil,  then,  upon 
applying  a  gentle  heat,  a  dark  steel-gray  film 
will  be  deposited  upon  the  copper.  If  to  2  Cc. 
of  an  aqueous  solution  (1  in  20),  5  Cc.  of  tenth- 


normal silver  nitrate  V.S.  be  added,  and  the 
precipitate  redissolved  by  a  slight  excess  of  am- 
monia water,  no  black  precipitate  of  reduced 
silver  should  appear  on  boiling  (absence  of 
arsenite).  If  to  5  Cc.  of  an  aqueous  solution 
(1  in  20),  1  Cc.  of  ammonium  sulphide  T.S.  be 
added,  no  dark  coloration  should  appear  (ab- 
sence of  lead,  copper,  iron,  etc.)."  17.  S. 

Uses. — Dried  or  exsiccated  soditun  arsenate 
is  useful  when  it  is  desired  to  exhibit  the  salt 
in  pill  form,  but  differs  in  no  way  in  its  physio- 
logical action  from  sodium  arsenate. 

Dose,  one-twentieth  of  a  grain  (0.003  Gm.). 

SODII  BENZOAS.  U.  S.,  Br. 

SODIUM  BENZOATE 

(so'dH  ben'zo-as) 

XaC7H6Oa=  143.01 

"  It  should  contain  not  less  than  99  percent. 
of  para  Sodium  Benzoate  [CeHs.COONa],  and 
should  be  kept  in  well-stoppered  bottles."  u.  S. 
'•Sodium  benzoate,  CeHaCOONa,  may  be  ob- 
tained by  neutralizing  benzoic  acid  with  sodium 
carbonate.*'    Br. 

■■■i'     Rpdzobb :    Henzoatp    of    Sodn  :     Itonzontc    Aj 
Cod.;    Natrium    Benzolcum,    Natrlumben 
HcnzoMiiircs     Natron,     G. ;     lU-nzoato    dl    sodlo, 
It. ;  BenzoAto  *odlco,  Sp. 

Sodium   benzoate   is   easily  made   by  adding 
benzoic  acid  to  a  concentrated  hot  solution  of 
sodium   carbonate  or  bicarbonate   until   offer- 
ee,  and    allowing   the    solution    to 

cool    and    crystallize.      R.    Bother,    in    order    !o 
annoyances   in    the   effervescence,   mixes 
tour  ounces  of  benzoic  acid  and  two  and  three- 
fourths   ounces   of   sodium    bicarbonate   in    an 
orating  dish  with  from  two  to  four  fluid- 

ounces  of  alcohol;  when  a  uniform  mixture 
ifl  produced,  from  three  to  six  fluidounces  of 
water  are  added,  heat  applied  gently,  and  the 
powder   granulated. 

Properties. — It  is  officially  described  as  "  a 
white,  amorphous,  granular  or  crystalline  pow- 
der; odorless,  and  having  a  sweetish  astringent 
Permanent  in  the  air.  Soluble  in  1.6 
of  water,  and  in  43  parts  of  alcohol  at 
25°  C.  (77°  F.)i  in  1.3  parte  of  boiling 
water,  and  in  12  parte  of  boiling  alcohol. 
When  heated,  the  salt  melts,  emits  vapors 
having  the  odor  of  benzoic  acid,  then  chars, 
and  finally  leaves  a  residue  of  sodium  carbonate 
and  carbon.  To  a  non-luminous  flame  it  im- 
parts an  intense  yellow  color.  Its  aqueous 
solution  is  neutral  or  slightly  alkaline  to  litmus 
paper.  If  a  few  drops  of  ferric  chloride  T.S. 
be  added  to  an  aqueous  solution  of  the  salt, 
a  salmon-colored  precipitate  will  be  deposited. 
If  5  Cc.  of  diluted  sulphuric  acid  be  added  to  a 
solution  of  1  Gm.  of  the  salt  in  10  Cc.  of  water, 
a  white  precipitate  of  benzoic  acid  will  be 
produced,  which,  after  being  thoroughly  washed, 
should  conform   to  the  tests  of  purity  given 
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under  Acidum  Benzoicum.  If  an  aqueous 
solution  of  the  salt  (1  in  20)  be  acidulated 
with  hydrochloric  acid  and  filtered,  the  nitrate 
should  not  respond  to  the  Time-Limit  Test  for 
heavy  metals  (see  Part  III,  Test  No.  121). 
If  1  Gm.  of  dry  Sodium  Benzoate  be  thor- 
oughly ignited  at  red  heat,  and  the  residue 
extracted  with  boiling  distilled  water,  until 
the  washings  cease  to  react  with  methyl-orange 
T.S.,  the  mixed  filtrate  and  washings  should 
require  for  complete  neutralization  not  less 
than  13.85  Cc.  of  half-normal  hydrochloric 
acid  V.S.,  methyl-orange  T.S.  being  used  as 
indicator."  U.  S.  "  Soluble  in  less  than  2 
parts  of  cold  water,  in  24  parts  of  cold  alcohol 
(90  per  cent.),  and  in  12  of  boiling  alcohol 
(90  per  cent.).  An  aqueous  solution  has  a 
faintly  alkaline  reaction,  and  gives  a  yellowish 
or  flesh-colored  precipitate  when  mixed  with  test- 
solution  of  ferric  chloride.  A  strong  aqueous 
solution,  to  which  a  little  diluted  hydrochloric 
acid  is  add<fd,  affords  a  crystalline  precipitate 
of  benzoic  acid.  Each  gramme  of  the  salt,  when 
heated,  melts,  emitting  an  odor  of  benzoin, 
then  chars,  and  finally  leaves  a  residue  which 
affords  the  reactions  characteristic  of  sodium, 
and,  when  dissolved  in  water,  requires  for 
neutralization  from  6.8  to  6.9  cubic  centimetres 
of  the  volumetric  solution  of  sulphuric  acid. 
It  should  yield  no  characteristic  reaction  with 
the  tests  for  lead,  copper,  iron,  calcium,  mag- 
nesium, potassium,  ammonium,  or  carbonates, 
and  only  the  slightest  reactions  with  the  tests 
for  chlorides  or  sulphates."    Br. 

Uses. — This  salt  was  suggested  as  long  ago 
as  1857  by  Socquet  and  Bonjean,  as  a  remedy 
in  gout  and  rheumatism,  and  is  certainly  valu- 
able in  lithcemia  and  lithcemic  gravel  for  the 
purpose  of  aiding  in  the  elimination  of  uric 
acid.  It  has  also  been  highly  commended  in 
puerperal  fever,  and  in  tuberculosis.1  (B. 
M.  J.,  ii.  1879,  498,  982.) 

Dose,  from  twenty  to  thirty  grains  (1.3  to 
2.0  Gm.). 

SODII  BICARBONAS.  U.  S.,  Br. 

'SODIUM  BICARBONATE 

(so'di-i  bi-ciir'bQ-nas) 

NaHC03  =  83.43 

"It  should  contain  not  less  than  99  percent, 
of  pure  Sodium  Bicarbonate  [CO(OH)(0 
Na)],  and  should  be  kept  in  well-closed  vessels, 
in  a  cool  place."  U.  S.  "  Sodium  Bicarbonate, 
NaHC03,  may  be  obtained  by  exposing  crys- 


tals of  sodium  carbonate  to  carbonic  anhy- 
dride, or  by  the  interaction  of  sodium  chloride 
and  ammonium  bicarbonate."   Br. 

Natrium  Carbonicum  Acidulum ;  Bicarbonas  So- 
dicus ;  Bicarbonate  of  Soda,  Soda  Saleratus, 
Acid  Sodium  Carbonate;  Carbonate  (Bi)  de  Soude, 
Fr.  Cod.;  Sel  de  Vichy,  Fr.;  Natrium  Bicarbonieum, 
P.  O. ;  Natriumbicarbonat,  Doppeltkohlensaures  Na- 
tron, G. ;  Bicarbonato  dl  sodio,  It. ;  Bicarbonato  so- 
dico,  Up. 

Two  kinds  of  sodium  bicarbonate  were 
formerly  official, — one,  which  is  known  by  the 
title  of  this  article,  and  which,  to  comply  with 
the  tests,  must  not  have  more  than  one  per 
cent,  of  impurity,  and  the  other,  "  commercial 
bicarbonate,"  which  must  contain  at  least  95  per 
cent,  of  pure  bicarbonate.  Formerly  to  obtain 
a  salt  which  would  comply  with  the  official  test 
it  was  necessary  to  purify  the  commercial  salt, 
and  the  process  of  the  U.  S.  Pharm.  1870  will 
be  found  as  serviceable  as  any  to  accomplish 
this  purpose.2  The  U.  S.  Pharm.  1890  recog- 
nized only  the  purer  salt,  having  dismissed 
Sodii  Bicarbonas  Venalis.  Sodium  bicarbonate 
must  now  contain  99  per  cent,  of  the  pure 
salt,  and  the  quality  of  the  commercial  salt  has 
greatly  improved  in  late  years. 

Immense  quantities  of  sodium  bicarbonate 
were  formerly  imported  from  Great  Britain, 
but  the  importation  has  fallen  off,  and  is  only 
trifling  at  the  present  time  (1906).  It  is  now 
made  of  excellent  quality  by  the  Pennsylvania 
Salt  Manufacturing  Co.,  at  Natrona,  Pa.,  using 
cryolite  as  raw  material,  and  by  the  Solvay 
Process  Co.,  of  Geddes,  near  Syracuse,  N.  Y., 
using  the  ammonia-soda  process.  (See  Sodii 
Carbonas.)  The  American  production,  in  1905, 
was  68,867  tons,  valued  at  $1,135,610. 

In  the  United  States  Pharmacopoeia  of  1860  a 
process  for  making  sodium  bicarbonate  was 
given,  but  it  has  since  been  abandoned,  as 
the  salt  can  be  made  much  more  economically 
on  the  large  scale.  The  process  consists  in 
treating  crystallized  sodium  carbonate,  con- 
tained in  suitable  chambers,  with  carbon  dioxide 
gas  until  the  carbonate  has  taken  up  another 
molecule  of  carbon  dioxide.  It  is  formed  by 
the  union  of  neutral  carbonate,  Na2C03,  with 
carbon  dioxide  gas,  CO2,  in  the  presence  of 
water,  H2O,  according  to  the  following  reac- 
tion: 

Na2C03  +  CO2  +  H2O  =  2HNaCOa 
two  molecules  of  the  bicarbonate  being  gener- 
ated. The  necessary  water  is  obtained  through 
the  liberation  of  the  water  of  crystallization 
of  the  carbonate;  in  fact,  provision  has  to  be 
made  for  the  escape  of  the  excess  by  placing 
the  crystals  upon  perforated  bottoms. 


1  Sodium  Boro-benzoate. — According  to  Thos.  S. 
Wiegand,  this  salt  may  be  made  by  adding  benzoic 
acid  to  a  hot  solution  of  borax  to  saturation  and 
evaporating  to  dryness ;  or  by  making  an  aqueous 
solution  of  three  ounces  of  borax  and  another  with 
four  ounces  of  sodium  benzoate,  mixing,  and  evapo- 
rating to  dryness,  the  yield  is  about  six  ounces. 
The  dose  is  from  twelve  to  fifteen  grains.  (A.  J. 
P.,  1884,   p.   615.) 


1  "  Take  of  Commercial  Bicarbonate  of  Sodium,  in 
powder,  sixty-four  troyounces ;  Distilled  Water,  six 
pints.  Introduce  the  powder  into  a  suitable  conical 
glass  percolator,  cover  it  with  a  piece  of  wet 
muslin,  and  pour  the  Water  gradually  upon  it. 
When  the  liquid  has  ceased  to  drop,  or  when  the 
washings  cease  to  precipitate  a  solution  of  sulphate 
of  magnesium,  remove  the  Bicarbonate  of  Sodium 
from  the  peroolaror.  and  dry  it  on  bibulous  paper, 
in  a  warm  place."    U.  S.  1870. 
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We  are  informed  that  crude  sodium  bicar- 
bonate is  also  prepared  in  breweries,  in  the 
same  manner  as  potassium  bicarbonate  or 
salei-atus,  by  placing  the  carbonate  in  suitable 
vessels  over  the  fermenting  beer  in  the  vats,  so 
as  to  be  constantly  immersed  in  an  atmos- 
phere of  carbon  dioxide.  It  is  sold  under  the 
same  name  as  the  analogous  salt  of  potassium, 
but  is  usually  distinguished  as  soda  sal  aeratus. 

Properties. — The  bicarbonate  is  officially 
described  as  "  a  white,  opaque  powder,  odor- 
less, and  having  a  cooling,  mildly  alkaline  taste. 
Permanent  in  dry,  but  slowly  decomposed  in 
moist  air.  Soluble  in  12  parts  of  water  at 
15°  C.  (59°  F.)  ;  above  this  temperature  the 
solution  gradually  loses  carbon  dioxide,  and 
at  boiling  heat  the  salt  is  entirely  converted 
into  normal  carbonate;  insoluble  in  alcohol. 
When  heated,  the  salt  is  decomposed  into 
normal  carbonate,  water,  and  carbon  dioxide, 
and  finally,  at  100°  C.  (212°  F.),  lose*  about 
36.9  percent,  of  its  weight.  At  a  bright  red 
heat  it  melts.  To  a  non-luminous  flame  it  im- 
jmrts  an  intense  yellow  color.  The  solution. 
when  freshly  prepared  with  cold  distilled 
water,  without  shaking,  L'i\os  a  slightly  alka- 
line reaction  with  litmus  paper.  The  alka- 
linity increases  by  Btanding,  agitation,  <>r  in- 
crease of  temperature.  With  acids  the  solution 
effervesces  strongly.  W  Sodium  Bicarbonate 
be  heated  in  a  test-tube,  no  odor  of  ammonia 
should  be  evolved.  Il'  1  Gm.  of  (lie  salt  lie 
dissolved  in  1!»  Cc.  of  water,  it  should  yield  a 
perfectly  clear  and  colorless  solution,  leaving 
no  residue.    If  1  Gm.  <>i  the  salt  he  dissolved 

without    agitation    in    20    Cc.    of    water, 
temperature   not    exceeding    1">     C.    (50      1 

and  0.2  Cc.  of  normal  hydrochloric  acid  and  2 
drops  of  phenolphthalein  T.S.  he  added,  a 
red  tint  should  not*  appear  immediately  (limit 
of  oarbonate).  If  •">  Cc.  of  an  aqueous  solu- 
tion (1  in  20)  be  slightly  supersaturated  with 
hydrochloric  acid,  the  Liquid  should  not  be 
colored  red  by  a  drop  of  ferric  chloride  T.S.  (ab- 
sence of  sulphoeyanate).  The  aqueous  solution 
of  the  salt  (1  in  20),  slightly  acidulated  with 
hydrochloric  acid,  should  not  respond  to  the 
Time-Limit  Test  for  heavy  metals  (see  Tart 
111.  Test  No.  121).  Two  Gm.  of  Sodium 
Bicarbonate  should  require  for  complete  neu- 
tralization not  less  than  23.7  (23.74)  Cc.  of 
normal  sulphuric  acid  V.S.,  methyl-orange  T.S. 
being  used  as  indicator.''  U.  S.  "  In  powder 
or  small  opaque  monoclinic  crystals,  white,  of 
a  saline  taste,  soluble  in  11  parts  of  cold  icatcr. 
It  affords  the  reactions  characteristic  of  sodium 
and  of  bicarbonates.  Each  gramme  should  re- 
quire for  neutralization  from  11.8  to  11.9 
cubic  centimetres  of  the  volumetric  solution 
of  sulphuric  acid.  It  should  yield  no  char- 
acteristic reaction  with  the  tests  for  lead,  cop- 
per, iron,  aluminium,  calcium,  magnesium, 
potassium,  sulphites,  or  thiosulphates,  and  only 
the  slightest  characteristic  reactions  with  the 
tests  for  chlorides,  sulphates,  or  ammonium. 
A    solution    of    the    salt    in    cold    water    gives 


a  whitish  precipitate,  becoming  brownish-red 
on  standing,  with  test-solution  of  mercuric 
chloride  (distinction  from  sodium  carbonate). 
The  addition  of  test-solution  of  ferric  chloride 
to  the  aqueous  solution  acidulated  with  hydro- 
chloric acid  should  cause  no  red  coloration 
(absence  of  thiocyanates).  20  parts  of 
Sodium  Bicarbonate  are  neutralized  by  16.7 
parts  of  Citric  Acid,  and  by  17.8  parts  of  Tar- 
taric Acid."  Br.  The  salt  furnished  by  the 
manufacturers  almost  always  comes  up  to  the 
requirements  of  the  Pharmacopoeias.  The 
presence  of  carbonate  may  be  known  by  a 
decided  alkaline  taste  and  reaction,  by  a  cold 
solution  of  the  salt  yielding  a  precipitate  with 
magnesium  sulphate,  and  by  a  solution  in  40 
parti  of  water  affording,  without  agitation, 
an  orange-colored  or  reddish-brown  precipitate 
with  corrosive  sublimate.  The  pure  bicar- 
bonate is  not  precipitated  by  platinic  ehloride, 
nor,  when  treated  with  nitric  acid  in  excess, 
by  barium  chloride  or  silver  nitrate.  The  non- 
action of  these  tests  shows  the  absence  of 
salts  of  potassium,  and  of  sulphates  and  chlo- 
rides. For  Wen/.ell's  method  of  testing  sodium 
bicarbonate,  see  Proe.  A.  l'h.  A.,  ls<>4,  277. 

When  the  solution  is  exposed  to  heat,  the 
salt  gradually  parts  with  Carbon  dioxide,  and, 
at  tile  temperature  of  100°  C.  (212°  F.),  is 
converted  into  sesquicarhonale.  At  a  red  heat 
thi'  second  equivalent  of  carhon  dioxide  is  ex- 
pelled, and  the  anhydrous  carhonate  Ls  left. 

Sodium     thiosulpliate    has    been     detected     in 

small  amount  in  European  sodium  bicarbonate 

by  B.  Mylins,  who  supersaturated  the  Suspected 
bicarbonate  in  solution  with  sulphuric  acid, 
and  added  a  little  pure  zinc,  when  the  odor  of 
bydrogen  Sulphide  was  produced.  A  slight 
trace    Oi     arsenic    was    also    discovered    in     the 

sodium  bicarbonate.  [A.  Pharm.,  L886,  p.  598.) 
F.  B.  Power  subsequently  examined  samples  of 
American  bicarbonate,  and  found  them  all  free 
from  thiosulpliate  and  arsenic;  lie  detected, 
however,  traces  of  chlorides,  ammonia,  and 
monocarbonate  in  the  commercial  salt.  (Ph. 
l.mut..  L887,  p.  '•'>'>■)  E.  Kiihhnann  recom- 
mends tosolic  acid  as  the  best  test  for  detecting 
monocarhonate;  if  a  small  fragment  he  placed 
in  a  solution  of  sodium  bicarbonate,  the  liquid 
remains  perfectly  colorless  even  after  a  quarter 
of  an  hour  if  the  salt  be  pure;  but  if  it  con- 
tain from  one  to  four  per  cent,  of  monocar- 
bonate a  rose-red  color  will  be  produced  after 
a  few  moments,  and  immediately  in  the  pres- 
ence of  larger  quantities,  rapidly  changing 
them  to  purple-red.   (A.  Pharm.,  1887,  p.  72.) 

Uses. — This  salt  has  the  general  medicinal 
properties  of  the  carbonate,  but,  from  its  mild 
taste  and  its  less  irritating  qualities,  proves 
more  acceptable  to  the  palate  and  stomach.  It 
is  often  resorted  to  in  calculous  cases  char- 
acterized by  excess  of  uric  acid.  The  con- 
tinued use  of  the  carbonate  in  these  cases  is 
liable  to  induce  phosphatic  deposit  after  the 
removal  of  the  uric  acid.  According  to 
D'Arcet,    who    made    the    observation    at    the 
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springs  of  Vichy,  this  objection  does  not  apply 
to  the  bicarbonate,  especially  when  taken  in 
carbonic  acid  water,  for  this  salt,  by  its  super- 
abundant acid,  has  the  power  of  maintaining 
the  phosphates  in  solution  even  after  the  alkali 
has  caused  the  uric  acid  to  disappear.  The 
same  remark  is  applicable  to  potassium  bicar- 
bonate. Sodium  bicarbonate  has  been  given 
in  infantile  croup,  with  apparent  advantage 
in  promoting  the  expulsion  of  the  false  mem- 
brane, in  the  dose  of  a  grain  every  five  minutes, 
dissolved  in  milk  and  water.  Lemaire  has 
proposed  it  as  an  antiphlogistic  remedy  in  the 
treatment  of  pneumonia,  membranous  angina, 
and  croup,  supposing  it  to  act  on  the  prin- 
ciple of  removing  from  the  blood  the  excess 
of  fibrin  which  exists  in  that  liquid  in  inflam- 
mation. Its  utility  in  membranous  angina 
has  been  confirmed  by  Marchal  (de  Calvi). 
According  to  Jeannel,  the  use  of  sodium  bicar- 
bonate lessens  the  sugar  in  the  urine  of  diabetic 
patients. 

Dose,  for  an  adult,  from  ten  grains  to  a 
drachm  (0.65  to  3.9  Gm.),  taken  most  con- 
veniently in  a  glass  of  carbonic  acid  water. 
When  given  in  angina,  fifteen  grains  (1  Gm.) 
may  be  administered  every  half -hour  in  a  table- 
spoonful  of  water. 

Off.  Prep. — Caffeina  Citrata  Effervescens,  TJ. 
8.  (Br.)  ;  Ferri  Arsenas,  Br.;  Ferri  Carbonas  Sac- 
charatus,  TJ.  8.;  Ferri  Phosphas,  Br.;  Lithii  Citras 
Effervescens,  TJ.  S.,  Br.;  Magnesii  Sulphas  Effer- 
vescens, TJ.  S.,  Br.;  Mistura  Rhei  et  Sodae,  TJ.  8.; 
Potassii  Citras  Effervescens,  TJ.  S.;  Pulvis  Acetan- 
ilidi  Compositus,  TJ.  S.;  Pulvis  Effervescens  Com- 
positus,  TJ.  8.  (Br.)  ;  Sodii  Citro-Tartras  Effer- 
vescens, Br.;  Sodii  Phosphas  Effervescens,  TJ.  8., 
Br.;  Sodii  Sulphas  Effervescens,  Br.;  Spiritus 
^Etheris  Compositus,  Br.;  Trochisci  Sodii  Bicar- 
bonatis,  TJ.  8.   (Br.). 

SODII  BISULPHIS.  U.  S. 

SODIUM  BISULPHITE 

(so'di-I  bi-sul'phjs) 

NaHSCv,  =  103.35 

"  It  should  contain  not  less  than  90  percent, 
of  pure  Sodium  Bisulphite,  and  should  be 
kept  in  a  cool  place,  in  small,  completely  filled, 
well-stoppered  bottles."    TJ.  S. 

Sulfite  (Bi)  de  Soude,  Fr.  Cod.;  Natrium  Bisul- 
furosum ;    Doppeltschwefligsaures    Natron,    O. 

Sodium  bisulphite  is  prepared  by  thor- 
oughly saturating  a  concentrated  solution  of 
sodium  carbonate  or  bicarbonate  with  sul- 
phurous acid  gas,  and  collecting  the  crystals 
which  form  upon  the  cooling  of  the  liquid. 
As  found  in  commerce,  it  usually  contains 
sodium  thiosulphate  and  sulphate,  is  not  re- 
liable, and  will  not  respond  to  the  official  tests ; 
even  when  kept  in  well-stoppered  bottles  it  will 
readily   lose   its   crystalline   character   and   the 


quantity  of  sulphurous  acid  gradually  dimin- 
ishes. The  bisulphite,  under  the  technical  name 
of  leucogen,  is  largely  used  in  many  industries. 
It  serves  as  bleaching  agent  in  washing  wool, 
and  in  the  steeping  of  grain,  and  in  preserving 
meats  and  vegetable  juices,  because  of  its  re- 
ducing and  anti-fermentative  character. 

Properties. — It  is  officially  described  as  in 
"  opaque,  prismatic  crystals,  or  a  granular 
powder,  exhaling  an  odor  of  sulphur  dioxide, 
and  having  a  disagreeable,  sulphurous  taste. 
Exposed  to  the  air,  the  salt  loses  sulphur 
dioxide,  and  is  gradually  oxidized  to  sulphate. 
Soluble  in  3.5  parts  of  water,  and  in  70  parts 
of  alcohol  at  25°  C.  (77°  F.) ;  in  about  2  parts 
of  boiling  water,  and  in  49  parts  of  boiling 
alcohol.  When  strongly  heated,  the  salt  de- 
crepitates, emits  vapors  of  sulphur  and  of  sul- 
phur dioxide,  and  leaves  a  residue  of  sodium 
sulphate.  To  a  non-luminous  flame  it  imparts 
an  intense  yellow  color.  Its  aqueous  solution 
gives  an  acid  reaction  with  blue  litmus  paper. 
On  the  addition  of  hydrochloric  or  sulphuric 
acid,  an  aqueous  solution  of  the  salt  evolves  sul- 
phur dioxide,  which  is  recognized  by  its  odor, 
and  by  its  blackening  a  strip  of  paper  dipped 
into  mercurous  nitrate  T.S.  and  held  over  the 
escaping  gas.  If  1  Gm.  of  Sodium  Bisulphite 
be  dissolved  in  10  Cc.  of  diluted  nitric  acid, 
and  the  solution  heated  sufficiently  to  expel 
the  gases,  the  liquid  should  not  become  turbid 
(absence  of  thiosulphate).  If  1  Gm.  of  the 
salt  be  dissolved  in  20  Cc.  of  diluted  hy- 
drochloric acid,  and  heated  sufficiently  to  expel 
the  sulphur  dioxide,  the  remaining  solution, 
after  being  restored  to  its  original  volume, 
should  not  respond  to  the  Time-Limit  Test 
for  heavy  metals  (see  Part  III,  Test  No.  121). 
If  to  50  Cc.  of  tenth-normal  iodine  V.S., 
measured  from  a  burette  into  a  glass-stoppered 
vial  (of  about  100  Cc.  capacity),  0.25  Gm. 
of  finely  powdered  crystals  of  Sodium  Bisul- 
phite be  added,  the  solution  allowed  to  stand 
for  about  an  hour,  and  shaken  at  frequent 
intervals,  then  the  addition  of  not  more  than 
6.45  Cc.  of  tenth-normal  sodium  thiosulphate 
V.S.  should  be  required  to  decolorize  the  solu- 
tion."  U.  S. 

Uses. — The  medicinal  properties  are  those 
of  the  sulphites  generally.  (See  Sodii  Sulphis.) 

Dose,  five  to  ten  grains   (0.32  to  0.65  Gm.). 

SODII  BORAS.  U.  S.  (Br.) 

SODIUM  BORATE  [Borax] 

(so'dl-I  bo'ras) 

Na2B407  +  10H2O  =  379.32 

"  It  should  contain  in  the  uneffloresced  con- 
dition not  less  than  99  percent,  of  pure  sodium 
tetraborate,  and  should  be  kept  in  well-stop- 
pered bottles."  U.  S.  "This  salt,  sodium 
pyroborate,  NaaB4O7,10H2O,  occurs  native. 
It    is    also   made    artificially    by    neutralizing 
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native  boric  acid  with  sodium  carbonate,  or  by 
boiling  native  calcium  borate  with  solution  of 
sodium  carbonate."   Br. 

Borax,  Br.,  P.  G.;  Sodae  Biboras,  Biborate  of  Soda, 
Sodium  Biborate.  Sodium  Pyroborate.  Sodium  Tetra- 
borate ;  Natrium  Biboricum  (Biboracicum),  Boras 
Sodicus :  Borate  de  Soude.  Fr.  Cod. ;  Borax.  Bau- 
racon.  Sel  de  Perse.  Fr. :  Borax,  Borsaures  Xatron, 
O.;  Bora  to  di  sodio,  Borace,  It. ;  Borato  sodico. 
Borax,  Sp. 

Borax  was  known  to  the  ancients;  but  its 
chemical  character  was  first  ascertained  by 
Geoffroy  in  1732.  It  exists  in  nature,  and  may 
be  obtained  by  artificial  means.  It  occurs  in 
several  localities  in  Europe,  in  Peru,  and  in 
beds,  associated  with  calcium  borate,  in  the  dis- 
trict of  Iquique,  in  the  republic  of  Ecuador. 
This  mineral  (boronatrocalcite) ,  which  has  be- 
come an  article  of  commerce,  and  is  consider- 
ably used  as  a  substitute  for  borax,  contains, 
according  to  T.  L.  Phipsnn,  34  per  cent,  of 
water,  11.95  of  soda,  14.4.")  of  lime,  34.71  of 
boric  acid,  1.34  of  chlorine,  1.10  of  sulphuric 
acid,  0.60  of  silica,  and  2  of  sand,  and  may 
be  considered  as  a  compound  essentially  of 
one  molecule  of  crystallized  sodium  borate  and 
two  molecules  of  calcium  borate,  with  two 
molecules  of  water.  It  is  said  also  to  contain 
usually  some  iodine  and  bromine.  (G.  Sims.) 
Borax  has  long  been  known  to  occur  in  certain 
lakes  of  Thibet  and  Persia,  from  which  it  MH 
obtained  by  spontaneous  evaporation.  It  con- 
stituted the  impure  borax  called  in  commerce 
tincal. 

An  abundant  source  of  borax  has  been  devel- 
oped within  the  limits  of  the  United  States. 
The  existence  of  a  borax  lake  in  California 
was  first  made  known  by  J.  A.  Yeatch,  who 
visited  it  in  September.  1866,  r,n<\.  upon  ex- 
amining its  waters,  found  borax  among  its 
constituents.  The  borax  lake  is  a  small  offset 
of  a  large  sheet  of  water,  called  Clear  Lake, 
which  is  situated  in  the  midst  of  a  volcanic 
region,  about  36  miles  from  the  Pacific,  and 
about  100  miles  north  of  San  Francisco.  The 
smaller  lake  is  separated  from  the  larger  by 
a  low  ridge  of  volcanic  materials  loosely  massed 
together.  It  is  of  variable  dimensions  according 
to  the  season,  being  sometimes  dry,  at  other 
times  filled  with  water  to  the  extent  of  about  a 
mile  in  length  and  half  a  mile  in  breadth.  In 
September,  1863,  the  water,  being  analyzed  by 
G.  E.  Moore,  was  found  to  contain  in  a  gallon 
2401.56  grains  of  solid  matter,  of  which  about 
one-half  was  common  salt,  one-quarter  sodium 
carbonate,  and  the  remainder  chiefly  sodium 
borate,  equivalent  to  535.08  grains  of  the  crys- 
tallized biborate  to  the  gallon.  The  borax, 
being  the  least  soluble  of  the  saline  constituents, 
from  time  to  time,  as  the  water  becomes 
saturated,  crystallizes  out,  and  is  deposited  at 
the  bottom  of  the  lake,  where  it  has  accumu- 
lated in  large  quantities.  The  crystals  of 
borax,  from  the  minutest  speck  up  to  a  diameter 
of  two  or  three  inches,  intermixed  with  blue 
mud,  form  a  layer  at  the  bottom  of  the  lake 
of  variable  thickness, — 18  inches  in  one  place 


that  was  examined.  This  deposit  forms  an 
apparently  inexhaustible  supply  of  borax,  for 
as  fast  as  removed  in  one  place  it  is  deposited 
in  another  by  crystallization  from  the  water, 
which,  supplied  from  the  volcanic  regions 
around,  promises  to  continue  furnishing  the 
borax  for  an  indefinite  period.  Already  the 
lake  has  supplied  large  qiiantities  of  borax 
to  commerce.  Iron  coffer-dams  are  sunk  to 
the  bottom  of  the  lake,  the  water  pumped  out, 
and  the  mixed  mud  and  crystals  removed. 
The  crystals  are  picked  out,  and  the  earth, 
which  is  strongly  impregnated  with  borax,  is 
lixiviated,  and  the  solution  thus  obtained  evapo- 
rated in  boilers  until  crystals  form.  In  1S68 
operations  practically  ceased  at  Borax  Lake, 
but  were  continued  at  the  neighboring  Hachin- 
hama  Lake  until  1873.  At  present  the  supply 
of  American  borax  comes  from  the  more  easily 
worked  deposits  in  the  sandy  deserts  about 
Death  Valley,  southeast  of  Pyramid  Lake,  in 
Nevada,  in  the  Slate  Range  district,  San  Ber- 
nardino Co.,  and  the  Saline  Valley,  Inyo  Co., 
California,  In  order  to  reduce  as  much  as 
possible  the  cost  of  transportation,  the  boraxes 
of  the  Pacific  coast  are  made  usually  of  high 
quality,  and  the  so-called  "  boracio  acid  glass," 
pound  of  which  is  equal  to  three  pounds  of 
ordinary  borax,  is  prepared.  For  an  interesting 
description  of  the  Slate  Range  district,  see 
Ckem.  New,  1886,  24."».  The  most  important 
deposits  which  are  worked  at  present,  1906,  in 
California  are  the  colemanite  (calcium  borate) 
deposits  twelve  miles  northeast  of  Daggett  in 
the  Mojave  Desert.  The  formation  (one  hun- 
dred feet  or  more  in  width)  has  been  traced  for 
fully  ten  miles.  The  colemanite  is  readily 
dissolved  by  sodium  carbonate  solution,  when 
the  borax  crystallizes  out.  The  total  produc- 
tion of  borax  in  the  United  States  for  1905,  was 
20,882  tons,  valued  at  $2,122,801. 

The  world's  production  of  boric  acid  minerals 

for  1903  in  metric  tons,  was  as  follows:     Cal- 

borate. — United    States,   31,235;   Bolivia, 

1,206;     Chili,    15,734;     Peru,    2,584;     Turkey, 

0000.     Crude  boric  acid.— Italy,  2,583. 

Preparation  of  Artificial  Borax. — Large  quan- 
tities of  borax  are  now  made  for  the  Euro- 
pean market  by  the  direct  combination  of  na- 
tive boric  acid  with  soda.  The  acid  is  found 
abundantly  in  the  crater  of  Vulcano,  one  of 
the  Lipari  Islands,  but  principally  in  a  vol- 
canic region  of  Tuscany  occupying  a  space 
of  ten  or  twelve  miles.  Within  this  region  are 
found  numerous  hillocks  and  fissures,  the  latter 
of  wrhich  emit  hot  aqueous  vapor  containing 
boric  acid  and  certain  gases.  Around  one  or 
several  of  these  fissures  a  circular  basin  of 
masonry  is  built,  which  is  filled  with  water 
and  called  a  lagoon.  By  the  jets  of  vapor 
constantly  breaking  through  it,  the  water  be- 
comes gradually  impregnated  with  boric  acid 
and  heated.  A  series  of  such  lagoons  are  made 
to  communicate  with  each  other  on  the 
declivity  of  a  hill,  and  the  lowest  to  discharge 
itself  into   a  reservoir,   where   the   solution  is 
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allowed  to  rest  and  deposit  mechanical  impuri- 
ties. From  this  reservoir  the  solution  is  made 
to  pass  into  leaden  evaporating-  pans,  heated 
by  the  natural  vapor,  where  it  receives  suffi- 
cient concentration  to  fit  it  for  being  conducted 
into  wooden  tubs,  where  it  is  allowed  to  cool 
and  crystallize.  The  crude  acid,  thus  obtained, 
contains,  on  an  average,  84  per  cent,  of  boric 
acid,  the  impurities  consisting  chiefly  of  alum, 
the  double  ammonium  and  magnesium  sulphate, 
and  calcium  sulphate.  The  seven  works  in  the 
neighborhood  of  Castelnuovo  in  Tuscany,  be- 
longing to  Count  Larderel,  were  producing,  in 
1878,  over  three  millions  of  kilogrammes.  Vul- 
eano  yielded  4000  kilogrammes  of  boric  acid 
yearly.  The  crude  acid  is  converted  into  borax 
by  dissolving  it  to  saturation  in  a  solution 
of  sodium  carbonate,  heated  by  steam,  and  the 
liquor,  after  boiling,  is  allowed  to  stand  for 
ten  or  twelve  hours.  It  is  then  drawn  off  into 
wooden  vessels  lined  with  lead,  where  it  crys- 
tallizes. The  impure  crystals  thus  obtained 
are  refined  by  dissolving  in  water  heated  by 
steam,  adding  sodium  carbonate  to  the  solu- 
tion, and  crystallizing.  The  merit  of  intro- 
ducing the  process  for  obtaining  artificial 
borax  belongs  to  Cartier  and  Payen,  who  suc- 
ceeded in  establishing  its  manufacture  in 
France.  According  to  Yeatch,  boric  acid  exists 
in  the  sea  water  on  the  coast  of  California. 

Another  method  of  neutralizing  the  Italian 
boric  acid  is  practised  in  England.  Instead 
of  combining  the  acid  and  alkali  in  solution, 
the  manufacturer  mixes  the  acid  in  a  solid 
state  with  a  proper  proportion  of  soda  ash, 
and  exposes  the  mixture  to  the  heat  of  a  rever- 
beratory  furnace,  provision  being  made  for 
the  collection  of  a  large  quantity  of  ammonia, 
which  is  always  present  in  the  crude  acid  and 
escapes  during  the  process.  The  remaining 
operations  are  similar  to  those  performed  in 
the  preparation  of  sodium  carbonate  from  the 
cake.    (A.  J.  P.,  18G7,  p.  339.) 

Properties. — Borax  is  a  white  salt,  occurring 
in  "  colorless,  transparent,  monoclinic  prisms, 
or  a  white  powder,  inodorous,  and  having  a 
sweetish,  alkaline  taste.  Slightly  efflorescent 
in  warm,  dry  air.  Soluble  in  20.4  parts  of 
water  at  25°'  C.  (77°  F.),  and  in  0.5  part  of 
boiling  water;  insoluble  in  alcohol;  it  is  soluble 
in  1  part  of  glycerin  at  80°  C.  (176°  F.). 
When  heated,  the  salt  at  first  loses  part  of  its 
water  of  crystallization,  then  melts,  and,  when 
further  heated,  swells  up  and  forms  a  white, 
porous  mass.  At  a  red  heat  it  loses  all  of  its 
water  of  crystallization  (47  percent.),  and 
fuses  to  a  colorless  glass.  To  a  non-luminous 
flame  it  imparts  an  intense  yellow  color.  An 
aqueous  solution  (1  in  20)  colors  red  litmus 
paper  blue,  and  yellow  turmeric  paper  red- 
dish-brown. After  being  acidulated  with  hy- 
drochloric acid,  the  solution  colors  blue  litmus 
paper  red;  yellow  turmeric  paper  remains  un- 
changed at  first,  but  on  drying,  becomes  brown- 
ish-red, and  this  color  is  temporarily  changed 
to   bluish-black   by   moistening   with    ammonia 


water.  If  a  drop  of  the  solution  of  Sodium 
Borate  in  glycerin  be  held  in  a  non-luminous 
flame,  a  transient  bright  green  color  will 
appear.  If  a  slight  excess  of  diluted  sul- 
phuric acid  be  added  to  a  hot,  saturated,  aque- 
ous solution  of  the  salt,  shining,  scaly  crystals 
of  boric  acid  will  separate  on  cooling,  which, 
when  dissolved  in  alcohol  and  the  liquid  ignited, 
impart  a  green  color  to  the  flame.  "With  21 
Cc.  of  water,  1  Gm.  of  Sodium  Borate  should 
yield  a  perfectly  clear  and  colorless  solution, 
leaving  no  residue.  The  aqueous  solution  (1 
in  20)  should  not  effervesce  with  acids  (ab- 
sence of  carbonate  or  bicarbonate).  The 
aqueous  solution  of  the  salt  (1  in  20),  slightly 
acidulated  with  hydrochloric  acid,  should  not 
respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  Part  III,  Test  No.  121).  The 
aqueous  solution  (1  in  20)  should  not  be  ren- 
dered turbid  by  magnesia  mixture  (absence  of 
phosphate).  If  1  Gm.  of  the  salt  be  dissolved 
in  20  Cc.  of  diluted  sulphuric  acid  by  the 
aid  of  heat,  and  3  drops  of  indigo  T.S.  be 
added,  the  blue  color  should  not  be  discharged 
after  heating  for  ten  minutes  on  a  water-bath 
(absence  of  nitrate)."  U.  S.  "Transparent 
colorless  crystals,  sometimes  slightly  effloresced, 
with  a  weak  alkaline  reaction;  insoluble  in 
alcohol  (90  per  cent.),  soluble  in  25  times  its 
weight  of  cold,  and  in  half  its  weight  of  boiling 
water.  It  dissolves  in  its  own  weight  of  glyc- 
erin. It  turns  turmeric  paper  brown.  It 
colors  flame  intensely  yellow.  A  hot  saturated 
solution,  when  acidulated  with  any  of  the  min- 
eral acids,  lets  fall,  as  it  cools,  a  scaly  crys- 
talline deposit  of  boric  acid,  the  solution  of 
which  in  alcohol  (90  per  cent.)  burns  with  a 
green  flame.  Each  gramme  dissolved  in  200 
cubic  centimetres  of  water  should  require  for 
neutralization  5.2  cubic  centimetres  of  the  volu- 
metric solution  of  sulphuric  acid,  using  methyl 
orange  as  the  indicator."  Br.  Above  a  red 
heat  it  melts  into  a  limpid  liquid,  which,  after 
cooling,  concretes  into  a  transparent  solid, 
called  glass  of  borax,  much  used  as  a  flux 
in  assays  with  the  blowpipe.  Borax  has  been 
found  in  the  English  market  adulterated  to  the 
extent  of  20  per  cent,  with  sodium  phosphate. 
This  may  be  detected  by  exposing  the  suspected 
borax  to  the  heat  of  a  drying-room  for  a  few 
hours,  when  the  phosphate,  if  present,  will 
effloresce,  and  may  be  picked  out.  Commercial 
borax  is  used  as  a  flux  in  metallurgical  opera- 
tions; as  the  basis  of  the  enamel  so  much 
applied  to  iron  utensils,  glazed  brick,  and  much 
china,  earthenware,  and  tiling;  in  the  laundry 
with  starch  to  impart  a  gloss  to  linen;  by  the 
meat  packers  of  the  United  States  (1000  tons 
yearly)  as  an  antiseptic,  and  very  largely  in 
soaps  and  toilet  preparations  and  in  detergent 
powders. 

Borax  has  the  property  of  rendering  cream 
of  tartar  very  soluble  in  water,  and  forms  a 
combination  with  it  called  soluble  cream  of  tar- 
tar, which  is  sometimes  used  in  medicine.  This 
preparation  attracts  moisture  from  the  air,  and 
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is  soluble  in  its  own  weight  of  cold  and  half 
its  weight  of  boiling  water.  ( See  Potassii  Bitar- 
tras.)  R.  F.  Fairthorne  states  that  borax  is 
more  soluble  in  water  if  sugar  has  been  added 
to  it.  (A.  J.  P.,  March,  1881.)  Soluble  cream 
of  tartar  may  be  made  by  substituting  boric 
acid  for  the  borax.  Boric  acid  soluble  cream 
of  tartar  was  directed  by  the  French  Codex  of 
1837,  and  was  made  by  the  following  formula. 
Four  hundred  parts  of  cream  of  tartar  and  100 
of  the  acid  are  dissolved  in  a  silver  basin,  at 
the  boiling  temperature,  in  2400  parts  of  water. 
The  solution  is  kept  boiling  until  the  greater 
part  of  the  water  is  consumed.  The  fire  is  then 
moderated,  and  the  solution  continually  stirred 
while  the  evaporation  proceeds.  When  the 
matter  has  become  very  thick,  it  is  removed  by 
portions,  which  are  flattened  in  the  hand,  com- 
pletely dried  by  the  heat  of  a  stove,  powdered, 
and  kept  in  well-stoppered  bottles.  This  form 
of  soluble  cream  of  tartar  is  more  soluble  than 
that  made  with  borax.  According  to  E.  Robi- 
quet,  in  order  to  obtain  soluble  cream  of  tar- 
tar, made  with  boric  acid,  of  good  quality,  it 
is  necessary  to  use  a  large  quantity  of  water, 
and  to  boil  for  a  long  time.  By  proceeding 
thus,  the  boric  acid  undergoes  a  molecular 
modification,  equivalent  to  a  change  from  the 
crystallized  to  the  vitreous  condition,  and  a 
preparation  readily  and  totally  soluble  in  cold 
water  is  insured.  The  product  should  not  be 
powdered,  but  kept  in  large  grains.  (./.  P.  C., 
xxi.  197.)  Borax  is  incompatible  with  the  salts 
of  the  alkaloids ;  in  warm  solution  it  decom- 
poses hydrated  chloral. 

Composition. — Borax  has  the  formula  Na2B4 
07  +  IOH2O.  It  ordinarily  crystallizes  in 
monoclinic  prisms,  and  contains  ten  molecules 
of  water  (prismatic  borax) ;  but  a  variety  of 
the  salt  exists  which  crystallizes  in  octahedrons, 
and  contains  only  five  molecules  of  water 
(octahedral  borax).  The  latter  is  obtained  in 
the  artificial  production  of  borax  by  crystal- 
lizing from  a  concentrated  solution  at  a  tem- 
perature between  60°  and  80°  C.  (140°  and 
176°  F.).  When  a  solution  of  borax  is  evap- 
orated at  100°  C.  (212°  P.),  the  salt  is  left  as  a 
transparent,  amorphous,  brittle  mass,  contain- 
ing four  molecules  of  water.  (Schweitzer.)1 

Boric  acid  may  be  obtained  artificially  by  de- 
composing a  hot  saturated  solution  of  borax 
with  sulphuric  acid,  which  unites  with  the  soda 
to  form  sodium  sulphate  and  sets  free  the  acid. 
As  thus  obtained  it  is  in  white,  shining,  scaly 
crystals,  characterized  by  the  property  of  im- 
parting a  light-green  color  to  the  flame  of  burn- 
ing alcohol.  Boric  acid  has  the  formula  H3BO3, 
and   is    now   official.    (See   Acidum   Boricum.) 

1  Sodium  borate  (neutral). — This  soluble  borate 
may  be  made  by  adding  boric  acid  to  a  hot  concen- 
trated aqueous  solution  of  sodium  diborate  or  borax 
until  it  has  a  neutral  reaction  ;  the  crystals  which 
separate  (sodium  borate)  have  been  erroneously 
described  under  the  name  sodium  tetraborate.  They 
are  transparent,  fragile,  and  glassy ;  it  is  found  in 
commerce  in  glass-like  masses.  It  is  soluble  in 
cold  water,  but  more  soluble  (70  per  cent.)  in  hot 
water. 


Boron  is  a  non-metallic  element,  which,  like 
carbon,  is  found  to  exist  in  two  allotropic  states, 
designated  amorphous,  and  crystallized  boron, 
corresponding  severally  to  amorphous  carbon 
and  to  the  diamond.  Crystallized  boron  is  very 
brilliant,  and  of  different  colors,  from  garnet- 
red  to  a  nearly  colorless  honey-yellow.  Its 
density  is  2.68,  and  its  hardness  very  great. 
Wohler  and  Deville  distinguished  three  varieties 
of  crystals,  containing  from  2  to  4  per  cent,  of 
carbon,  and  one  specimen,  in  addition  to  carbon, 
about  7  per  cent,  of  aluminum.  The  hardest 
variety  was  as  hard  as  diamond.  (See  Chem. 
Gaz.,  1857.) 

Uses. — The  actions  of  borax  and  of  boric 
acid  upon  the  animal  system  are  identical.  The 
effects  of  borax  are,  however,  very  feeble, 
Cyon  having  found  that  in  daily  doses  of  three 
drachms  borax  exerts  no  perceptible  influence 
upon  the  dog.  Nevertheless,  in  sufficient 
amount  it  is  a  depressing  poison,  having  an  in- 
fluence upon  the  heart  as  well  as  upon  the 
spinal  centres,  and  a  number  of  instances  of 
poisoning  from  it  have  been  reported.  The 
symptoms  have  varied  somewhat,  but  in  most  if 
not  all  of  the  cases  there  have  been  great  de- 
pression of  spirits,  fall  of  bodily  temperature, 
a  very  feeble  pulse, — rapid  or  slow, — and  an 
erythematous  eruption  accompanied  with  much 
swelling  of  the  parts,  and  especially  affecting 
the  lower  extremities,  and  followed  by  exfolia- 
tion; nausea,  violent  vomiting,  and  hiccough 
have  been  present  in  some  cases;  ecchymoses 
have  been  noted;  the  mind  usually  remains 
clear  until  late  in  the  poisoning,  but  death  has 
been  preceded  by  coma,  with  disturbances  of 
the  respiration,  and  involuntary  discharges. 
The  continued  use  of  borax  has  produced 
"  borism,"  which  is  characterized  by  gastric  irri- 
tation, a  peculiar  absence  of  fatty  matter  and 
of  moisture  from  the  skin,  and  various  skin 
eruptions,  especially  eczema,  reddish  papules 
with  squamous  desquamating  borders,  sebor- 
rhoeic  acne,  and  scarlatiniform  plaques. 

Borax  has  been  used  internally  in  dysmenor- 
rhosa,  and  as  an  oxytocic  for  a  supposed  specific 
influence  upon  the  uterus,  and  has  also  been  em- 
ployed in  the  uric  acid  diathesis.  Again,  it  has 
been  highly  commended  in  epilepsy,  but  in  a 
careful  test  made  on  a  large  scale  in  the  epi- 
leptic wards  of  the  Philadelphia  Hospital  by 
H.  C.  Wood  it  was  found  to  have  little  or  no 
influence  on  that  disorder. 

Borax  is  an  antiseptic  of  moderate  power. 
According  to  the  experiments  of  Sternberg,  it  is 
more  efficient  in  preventing  putrefaction  than 
in  destroying  the  organisms  of  disease.  Walb 
found  that  a  five  per  cent,  solution  of  it  would 
keep  fibrin  perfectly  fresh  for  nineteen  days. 
It  has  been  used  to  a  considerable  extent  in 
antiseptic  surgery,  and,  being  free,  or  nearly 
so,  from  irritating  properties,  may  be  applied 
in  powder  or  in  strong  solution  to  icounds, 
ulcers,  abscesses,  etc.  Wounds  dressed  in  a  dry 
manner  with  a  lint  which  has  been  prepared  by 
previously  wetting  with  a  hot  saturated  solu- 
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tion  of  borax  and  drying,  are  said  to  do  ex- 
tremely well.  Its  chief  value  in  practical  medi- 
cine grows  out  of  its  peculiar  detergent,  mildly 
stimulant,  or  alterative  action  upon  the  mucous 
membrane.  In  aphthous  ulceration,  diphtheria, 
and  other  inflammations  of  the  mouth,  crys- 
tals of  it  may  be  allowed  to  dissolve  slowly 
in  the  mouth.  Bouchut  has  highly  recom- 
mended, in  infantile  diarrhoea,  enemas  made  by 
dissolving  from  two  to  five  drachms  of  borax  in 
two  fluidounces  of  water.  Washing  out  the 
bladder  with  a  saturated  solution  of  boric  acid 
or  borax  is  most  efficacious  in  subacute  and 
chronic  cystitis.  The  same  solution  has  also 
been  found  very  useful  in  inflammations  of  the 
urethra  and  vagina,  especially  when  there  is 
pruritic  irritation,  and  even  in  scaly  diseases  of 
the  skin.  A  solution  in  distilled  water,  from 
five  to  ten  grains  to  an  ounce,  is  often  of  great 
service  in  conjunctivitis.  Borax  should  not  be 
prescribed  in  dilute  solution  mixed  with  glyc- 
erin, as  a  reaction  occurs,  the  liquid  becoming 
acid  to  test-paper. 

Dose,  ten  to  twenty  grains  (0.6  to  1.3  Gm.). 

Off.  Prep. — Glycerinum  Boracis,  Br.;  Mel  Bo- 
racis,  Br.;  Unguentum  Aquae  Rosa',  U.  8. 

SODII  BROMIDUM.  U.  S.,  Br. 

SODIUM  BROMIDE 

(so'di-I  bro'mi-dum ) 

NaBr  =  102.24 

"  It  should  contain,  when  dried,  not  less  than 
97  percent,  of  pure  Sodium  Bromide,  and 
should  be  kept  in  well-stoppered  bottles."  U.  S. 
"  Sodium  Bromide,  NaBr,  may  be  prepared  in 
the  same  manner  as  Potassium  Bromide,  sodium 
hydroxide  being  used  in  place  of  potassium 
hydroxide."   Br. 

Bromure  de  Sodium,  Fr.  Cod.;  Natrium  bromatum, 
P.  O. ;  Natriumbromid,  Bromnatrium,  O. ;  Bromuro 
di  sodio,  It. ;  Bromuro  sodico,  Sp. 

This  salt  contains  a  larger  proportion  of 
bromine  than  does  potassium  bromide,  on  ac- 
count of  the  lower  atomic  weight  of  sodium, 
sodium  bromide  containing  77.62  per  cent,  of 
bromine,  while  potassium  bromide  contains 
67.13  per  cent.  It  is  a  trifle  more  soluble  in 
water  and  alcohol.  It  may  be  made  by  the 
same  process  that  is  employed  for  potassium 
bromide,  substituting  sodium  carbonate  for  po- 
tassium carbonate.  According  to  Castelhaz,  it 
is  best  made  by  transforming  bromine  into  am- 
monium bromide,  separating  any  iodine  present 
as  iodide  by  crystallization  from  the  mother 
waters,  and  decomposing  the  ammonium  bro- 
mide with  sodium  carbonate.  The  solution 
should  be  evaporated  by  heating  carefully. 
(A.  J.  P.,  xlii.  509.) 

Properties. — It  occurs  in  "  colorless  or  white, 
cubical  crystals,  or  a  white,  granular  powder, 
odorless,  and  having  a  saline,  slightly  bitter 
taste.  The  salt  absorbs  moisture  from  the  air 
without    deliquescing.      Soluble    in    about    1.7 


parts  of  water,  and  in  12.5  parts  of  alcohol  at 
25°  C.  (77°  F.) ;  in  0.8  part  of  boiling  water, 
and   in   11   parts   of   boiling   alcohol.       When 
heated  to  a  bright  red  heat,  the  salt  melts,  and, 
at    a    somewhat    higher    temperature,    slowly 
volatilizes  without  decomposition.     To  a  non- 
luminous   flame   it   imparts   an    intense   yellow 
color.     An  aqueous  solution  (1  in  20)  is  neutral 
or  shows  a  faintly  alkaline  reaction  with  red 
litmus  paper.     Silver  Nitrate  T.S.  added  to  a 
concentrated  aqueous  solution  produces  a  yel- 
lowish-white precipitate,  insoluble  in  nitric  acid 
and  in  a  moderate  excess  of  ammonia  water. 
If  1  Gm.  of  the  salt  be  dissolved  in  10  Cc.  of 
water  and   0.1    Cc.   of   tenth-normal   sulphuric 
acid  V.S.  be  added,  no  color  should  be  produced 
by  the  subsequent  addition  of  a  drop  of  phenol- 
phthalein    T.S.,    even    after   boiling    (limit    of 
alkali).     If  to  10  Cc.  of  the  aqueous  solution 
of  the  salt   (1  in  20)   1  Cc.  of  chloroform  be 
added,  and  then  chlorine  water  which  has  been 
diluted    with    an    equal    volume    of    water    be 
cautiously  introduced,  drop  by  drop,  with  con- 
stant agitation,  the  liberated  bromine  will  dis- 
solve   in    the    chloroform,    imparting    to    it    a 
yellow  to   orange   color,   free   from  any   violet 
tint  (absence  of  iodide).     The  aqueous  solution 
of  Sodium  Bromide  (1  in  20),  slightly  acidulated 
with  hydrochloric  acid,  should  not  respond  to 
the    Time-Limit    Test    for    heavy    metals    (see 
Part  III,  Test  No.  121).     If  diluted  sulphuric 
acid  be  dropped  upon  some  of  the  powdered 
salt,   no   yellow   color  should   appear   at   once 
(absence  of  bromate).    Ten  Cc.  of  the  aqueous 
solution  of  the  salt  (1  in  20),  when  acidulated 
with  hydrochloric  acid,  should  not  be  rendered 
turbid  by  the  addition  of  1  Cc.  of  potassium 
sulphate  T.S.  (absence  of  barium).    If  0.3  Gm. 
of  the  well-dried  salt  be  dissolved  in  about  50 
Cc.  of  water,  and  2  or  3  drops  of  potassium 
chromate  T.S.  be  added,  it  should  require  not 
less  than  28.5  nor  more  than  30  Cc.  of  tenth- 
normal silver  nitrate  V.S.  to  produce  a  perma- 
nent red  color."  U.  S.     u  Soluble  in  less  than 
2  parts  of  water,  and  in  16  parts  of  alcohol  (90 
per    cent.).      It    affords    the    reactions    char- 
acteristic  of  sodium   and   of  bromides.     Each 
gramme    of    the    dry    salt    dissolved    in    water 
should   require   for  complete  precipitation   not 
less  than  95.8  nor  more  than  97.8  cubic  centi- 
metres   of    the    volumetric    solution    of    silver 
nitrate.     It  should  yield  no  characteristic  reac- 
tion with  the  tests  for  lead,  copper,  arsenium, 
iron,    aluminium,     zinc,    calcium,    magnesium, 
potassium,     ammonium,     carbonates,    cyanides, 
bromates,    or    iodates,    and    only    the    slightest 
reactions  with  the  tests  for  chlorides,  iodides, 
or  sulphates.     Test-solution  of  ferric  chloride 
should  not  cause  a  red  coloration  in  the  aque- 
ous solution  (absence  of  thiocyanates)."    Br. 

Uses. — The  medicinal  properties  of  sodium 
bromide  are  similar  to  those  of  potassium  bro- 
mide, except  that  the  sodium  salt  is  much  less 
depressant  to  the  circulation. 

Dose,  fifteen  grains  to  one  drachm  (1.0  to 
3.9  Gm.). 


1136 


Sodii  Carbonas. 


PART  I. 


SODII  CARBONAS.  Br. 

SODIUM  CARBONATE 

(so'di-I  ciir'bo-nas) 

Na3C0s  +  10HaO  =  284.11 

"  Sodium  Carbonate,  Na2CO3,10HaO,  may  be 
obtained  from  sodium  chloride,  either  by  inter- 
action with  ammonium  bicarbonate  and  subse- 
quent ignition,  or  by  its  conversion  into  sodium 
sulphate  and  the  action  of  heat  on  a  mixture 
of  the  sulphate  with  carbon  and  calcium  car- 
bonate." Br. 

Carbonate  of  Soda.  Sal  Soda.  Washing  Soda : 
Natrium  Carbonicum,  P.  <?. ;  Carbonas  Sodicus.  Sal 
Soda? ;  Carbonate  de  Soude  pur  cristallis£.  Fr.  Cod. ; 
Einfach  Kohlensaures  Natron,  Kohlensaures  Natron. 
Soda,  O. ;  Carbonato  dl  sodio,  It. ;  Carbonato  sodico 
cristalizado,    Up. 

Sodium  carbonate  is  official  in  the  U.  S.  P. 
(8th  Rev.)  only  as  Sodii  Carbonas  Monohydras. 
(See  page  1141.) 

Before  entering  upon  the  consideration  of 
sodium  carbonate,  we  shall  speak  generally  of 
the  sources  of  the  alkali  soda.  These  may  be 
divided  into  the  natural  and  the  artificial.  The 
natural  sources  are  the  minerals  of  native  soda, 
and  certain  marine  plants  which  yield  the 
alkali  in  their  ashes;  the  artificial  are  certain 
salts  which  furnish  it  by  chemical  decom- 
position. 

Native  soda,  sometimes  called  natron,  M  found 
chiefly  in  Hungary,  Egypt,  and  South  America, 
and  exists  in  these  countries  either  in  the  sur- 
face earth,  which  often  exhibits  a  saline  efflores- 
cence, or  in  solution  in  small  lakes,  from  which 
it  is  extracted  by  taking  advantage  of  the  dry- 
ing up  of  the  water  during  the  heats  of  summer. 
The  native  soda  from  Egypt,  called  trona,  is  a 
sesquicarbonate;  that  from  South  America  is 
Less  carbonated.  Of  these  sources,  the  only 
one  which  retains  any  importance  at  the  present 
day  is  Egyptian  trona,  of  which  some  5000 
tons  are  annually  shipped  from  Alexandria. 
Native  soda,  in  the  form  of  sesquicarbonate, 
has  been  found  in  a  soda  lake  in  the  territory 
of  the  Nizam,  in  Hindostan.  Barth,  in  his 
Travels  in  Africa,  states  that  natron  is  largely 
collected  on  the  shores  of  Lake  Tchad,  and  in 
some  other  localities  in  Central  Africa.  A  sim- 
ilar product  exists  abundantly  in  low  places 
along  the  sea  coast  of  Arabia,  near  Aden.  (R. 
Haines,  P.  J.,  July,  1863.)  Probably  the  most 
numerous  and  extensive  natural  soda  deposits 
in  the  world  exist  in  Southeastern  Wyoming, 
in  the  counties  of  Albany,  Carbon,  and  Natrona. 
The  salts  are  the  carbonate  and  sulphate,  at 
times  pure,  and  again  as  mixtures  both 
hydrated  and  partly  dehydrated.  For  a  full 
account  of  these  localities  with  analyses  of 
different  deposits,  see  The  Mineral  Industry 
for  1S97,  612-616.     New  York,  1898. 

Impure  soda,  derived  from  the  ashes  of  plants 
growing  on  the  surface  or  borders  of  the  sea, 
is  called  barilla  or  kelp,  according  to  the  char- 
acter of  the  plants  incinerated.     Barilla  is  ob- 


tained from  several  vegetables,  principally  be- 
longing to  the  genera  Salsola,  Salicornia,  and 
Chenopodium.  In  Spain,  Sicily,  and  some 
other  countries  these  plants  are  cultivated  for 
the  purpose  of  yielding  soda  by  their  com- 
bustion. When  ripe,  they  are  cut  down,  dried, 
and  burnt  in  heaps.  The  ashes  form  a  semi- 
fused,  hard,  and  compact  saline  mass,  which  is 
broken  up  into  fragments  by  means  of  pickaxes, 
and  introduced  into  commerce.  Kelp,  called 
varec  in  France,  is  procured  by  the  incineration 
of  various  kinds  of  sea  weeds,  principally  the 
algae  and  fuci,  which  grow  on  the  rocky  coasts 
of  many  countries.  The  Orkneys  and  Hebrides, 
and  the  rocky  coasts  of  Wales,  Scotland,  and 
Ireland,  furnish  large  quantities  of  these  weeds. 
The  plants  are  fermented  in  heaps,  then  dried, 
and  afterwards  burnt  to  ashes  in  ovens  roughly 
made  of  brick  or  stone  and  built  in  the  ground. 
The  alkali  in  the  ashes  melts,  and  forms  the 
whole  into  a  solid  mass.  When  cold,  it  is 
broken  up  with  iron  instruments  into  large  heavy 
masses,  in  which  state  it  is  found  in  commerce. 
About  twenty-four  tons  of  sea  weeds  produce 
one  ton  of  kelp.  Barilla,  when  of  good  quality, 
is  in  hard,  dry,  porous,  sonorous,  grayish-blue 
masses,  which  become  covered  with  a  saline 
efflorescence  on  exposure.  It  possesses  a  pecul- 
iar odor  and  an  alkaline  taste.  Spanish  barilla 
contains  from  '25  to  40  per  cent,  of  carbonated 
alkali,  the  residue  being  made  up  of  sodium  sul- 
phate, sodium  sulphide  and  chloride,  calcium 
carbonate,  alumina,  silica,  oxidized  iron,  and  a 
small  portion  of  charcoal  which  has  escaped 
combustion.  Before  the  introduction  of  arti- 
ficial soda,  barilla  formed  the  source  of  the 
crystallized  carbonate  employed  in  medicine. 
At  present  it  is  principally  used  in  the  manu- 
facture of  soap.  Kelp  is  in  hard,  vesicular 
masses,  of  a  dark-gray,  bluish,  or  greenish  color, 
a  sulphurous  odor,  and  an  acrid,  caustic  taste. 
It  is  still  less  pure  than  barilla,  containing  only 
from  5  to  8  per  cent,  of  carbonated  soda,  the 
rest  being  made  up  of  a  large  proportion  of 
sodium  and  potassium  sulphates,  and  potassium 
and  sodium  chlorides,  a  small  quantity  of  so- 
dium iodide,  and  insoluble  and  coloring  matters. 
Large  quantities  of  kelp  were  formerly  manu- 
factured in  Great  Britain  and  the  neighboring 
islands,  particularly  the  Orkneys;  but  the  de- 
mand and  production  have  generally  fallen  off 
since  the  introduction  of  artificial  soda.  At 
present  kelp  is  used  principally  in  the  manu- 
facture of  iodine.     (See  lodum.) 

Artificial  Soda. — This  is  made  from  common 
salt  by  the  older  or  Leblanc  process  in  two 
steps;  first,  by  converting  the  salt  by  sulphuric 
acid  into  sodium  sulphate,  and,  secondly,  by 
decomposing  the  sulphate  by  calcium  carbonate 
and  charcoal  at  a  high  temperature,  so  as  to 
yield  sodium  carbonate.  The  chemical  reactions 
may  be  summarized  as  follows: 

2NaCl  +  H2SO4  =  NaaS04  +  2HC1 
Na2S04  +  CaCOa  +  C4  = 

Na2C03  -f  CaS  +  4CO 
The  sulphate,  first  dried,  is  mixed  with  its  own 
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weight  of  ground  limestone,  and  half  its  weight 
of  small  coal,  ground  and  sifted,  and  the  whole 
is  heated  in  a  reverberatory  furnace,  which  may 
be  either  stationary  or,  as  is  more  general  now, 
revolving  on  a  horizontal  axis.  In  this  "  black- 
ash  furnace "  the  mixture  fuses,  and  forms  a 
black  mass  called  black  ash,  soda  ball,  or  British 
barilla.  The  coal,  at  the  temperature  employed, 
converts  the  sodium  sulphate  into  sodium  sul- 
phide. This  reacts  wdth  the  limestone,  so  as  to 
form  calcium  sulphide  and  sodium  carbonate, 
NaaS  and  CaCOs  =  CaS  and  NazCOa.  Black 
ash  contains  from  36  to  45  per  cent,  of  alkali, 
imperfectly  carbonated  on  account  of  the  high 
temperature  used,  the  remainder  being  prin- 
cipally calcium  sulphide,  caustic  lime,  sodium 
chloride,  calcium  sulphite,  and  coaly  matter.  It 
is  next  digested  in  warm  water,  which  takes 
up  the  alkali  and  other  soluble  matters,  and 
leaves  the  insoluble  impurities,  called  soda  waste, 
which  is  now  largely  utilized  in  the  manufacture 
of  sodium  thiosulphate.  The  solution  is  evap- 
orated to  dryness,  and  the  mass  obtained  is 
calcined  with  one-fourth  of  its  weight  of  saw- 
dust, in  order  to  convert  the  alkali  fully  into 
carbonate,  by  means  of  the  carbon  dioxide  re- 
sulting from  the  combustion  of  the  sawdust. 
The  product  is  redissolved  in  water,  and  the 
solution  evaporated  to  dryness.  The  alkali,  in 
this  stage  of  its  purification,  contains  about 
50  per  cent,  of  sodium  carbonate,  and  is  called 
soda-ash.  It  is  brought  to  the  state  of  crystal- 
lized sodium  carbonate  by  dissolving  it  in  water, 
straining  the  solution,  evaporating  it  to  a  pel- 
licle, and  setting  it  aside  to  crystallize.  This 
process  was  invented  in  1784  by  Leblane,  and 
the  first  manufactory  for  producing  it  on  a 
large  scale  was  established  in  1790,  near  Paris, 
by  Leblane  and  Dize.  The  process  is  pursued 
on  an  immense  scale  in  Great  Britain,  especially 
in  Liverpool  and  Glasgow.  Various  modifica- 
tions have  been  proposed,  and  in  part  carried 
into  practice,  which  affect  the  Leblane  process 
more  or  less  fundamentally.  One  of  the  most 
important  of  these  is  the  Hargreaves-Robinson 
method  of  preparing  "  salt-cake "  or  sodium 
sulphate  without  the  previous  preparation  of 
sulphuric  acid.  Sulphur  dioxide  (from  the 
roasting  of  pyrites),  atmospheric  oxygen,  and 
steam  are  made  to  act  upon  salt  previously  pre- 
pared in  broken  cakes  or  fragments.  Sodium 
sulphate  and  hydrochloric  acid  are  obtained. 
The  use  of  sodium  nitrate  is  dispensed  with, 
the  sulphate  is  purer  than  that  of  the  old 
method,  and  the  hydrochloric  acid  is  more  easily 
condensed.  It  requires,  however,  a  more  ex- 
pensive plant.  A  troublesome  side-product  of 
the  Leblane  process  is  the  calcium  sulphide  or 
"  alkali  waste,"  and  much  ingenuity  has  been 
used  in  endeavoring  to  utilize  this  and  to  recover 
the  sulphur.  The  most  successful  sulphur  re- 
covery process  thus  far  has  been  that  of  Chance, 
who  decomposes  the  calcium  sulphide  by  carbon 
dioxide,  liberating  HaS.  This  is  mixed  with 
air  and  passed  over  a  layer  of  ferric  oxide, 
which  at  a  low  red  heat  causes  the  hydrogen  to 
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burn,  liberating  the  sulphur,  which  may  either 
be  collected  or  burned  to  SO2  for  the  lead- 
chamber  process.  It  is  asserted  that  95  per 
cent,  of  the  sulphur  can  be  thus  recovered. 

The  Gossage  process,  still  more  recently  pro- 
posed, aims  to  avoid  the  formation  of  the 
"  alkali  waste "  altogether,  and  to  do  away 
with  the  black-ash  furnace.  By  heating  the 
salt  cake  with  the  necessary  proportion  of  coal- 
slack  the  sodium  sulphate  is  reduced  to  sodium 
sulphide.  This  is  dissolved,  allowed  to  settle, 
and  the  supernatant  liquid,  freed  from  silica 
and  alumina,  is  conducted  to  towers,  where  it 
is  treated  with  excess  of  carbon  dioxide,  where- 
by sodium  bicarbonate  and  hydrogen  sulphide 
are  formed.  The  bicarbonate  may  be  heated 
to  change  it  into  normal  salt,  while  the  carbon 
dioxide  is  utilized  in  decomposing  fresh  quan- 
tities of  sulphide. 

Within  the  last  few  decades  a  process  has 
been  put  in  practice  which  has  given  so  much 
satisfaction  in  its  results  as  to  be  likely  to  rival, 
if  not  to  supersede,  the  hitherto  unequalled 
process  of  Leblane.  It  is  designated  the  am- 
monia-soda process,  and  is  based  on  the  fact 
that  when  carbon  dioxide  is  passed  into  a  solu- 
tion of  common  salt  in  aqueous  ammonia  a 
double  decomposition  occurs,  and  the  slightly 
soluble  sodium  bicarbonate  is  precipitated: 
NHa  +  CO2  4-  NaCl  +  H2O  = 

HNaCOs  +  XH4C1 
From  the  mother  liquor  containing  the  sal-am- 
moniac, if  deemed  advisable,  the  ammonia  may 
be  withdrawn  by  the  action  of  lime,  and  serve 
in  the  renewal  of  the  operation.  The  sodium 
bicarbonate  is  reduced  by  heat  to  the  carbonate, 
and  the  carbon  dioxide  thus  obtained  serves  to 
convert  the  ammonia  into  the  ammonium  bicar- 
bonate necessary  in  the  proceeding.  The  waste 
product  here  is  calcium  chloride,  which  takes 
with  it  all  the  chlorine  of  the  salt  originally 
used.  Therefore  if  the  ammonia-soda  process 
were  to  replace  the  Leblane  process,  hydro- 
chloric acid  and  chlorine  would  have  to  be  made 
independently,  and  would  become  much  dearer 
than  at  present.  To  obviate  this  objection  to 
the  ammonia-soda  process  and  to  produce  hy- 
drochloric acid  as  one  product  of  the  same  pro- 
cess, the  late  Walter  Weldon  proposed  to  use 
magnesia  instead  of  lime  in  the  decomposing 
of  the  sal-ammoniac.  This  would  leave  mag- 
nesium chloride  instead  of  calcium  chloride. 
From  the  magnesium  chloride  the  chlorine  can 
be  obtained  as  follows : 

MgCls  +  H2O  =  2HC1  +  MgO 
Steam  will  liberate  hydrochloric  acid  from  the 
magnesium  chloride.       This  process  is  carried 
out  practically  at  Salindres  in  France,  although 
its  economy  is  not  definitely  established. 

A  still  more  promising  suggestion  is  that  of 
the  distinguished  chemist  Ludwig  Mond  of 
Brunner,  Mond  &  Co.,  who  are  the  chief  English 
manufacturers  of  ammonia-soda.  He  proposes 
to  freeze  out  the  ammonium  chloride  from  the 
mother  liquors  by  artificial  refrigeration,  sublime 
it,  and  pass  the  vapor  over  magnesia,  whereby 


1138 


Sodii  Carbonas. 


PART  I. 


the  hydrochloric  acid  is  retained  in  combina-  manufacturing  company  which  enjoys  to  a  cer- 
tion  with  the  magnesia  as  magnesium  chloride,  tain  extent  a  monopoly  of  the  mineral  under 
while  the  ammonia  passes  on.  The  magnesium  the  Danish  authorities.  Cryolite  consists  mainly 
chloride  is  then  heated  in  a  current  of  air,  when  of  a  double  aluminum  and  sodium  fluoride, 
it  is  split  up  into  chlorine  and  magnesia.  containing  in  100  parts  13  of  aluminum,  34  of 
The  reaction  between  ammonium  bicarbonate  sodium,  and  53  of  fluorine.  Sodium  carbonate 
and  sodium  chloride,  upon  which  the  ammonia  is  obtained  by  heating  cryolite  with  lime, 
process  was  founded,  was  first  discovered  by  whereby  calcium  fluoride  is  formed,  while  the 
Dyar  and  Hemming  about  1838,  but  it  was  only  sodium  and  aluminum  combine  to  form  a 
in  1863  that  Ernest  Solvay,  a  Belgian  chemist,  sodium  aluniinate,  a  weak  salt,  which  is  dis- 
made  it  a  practical  success.  The  advantages  solved  out  by  lixiviation.  The  soda  is  con- 
of  this  method  are  that  the  sodium  chloride  is  verted  into  carbonate  by  passing  carbon  dioxide 
directly  transformed  into  sodium  carbonate,  under  pressure  through  the  solution,  and  the 
that  in  the  precipitation  sodium  is  the  only  alumina,  separated  from  the  soda,  becomes  in- 
metal  thrown  down,  and  that  the  preparation  soluble,  and  is  deposited.  {A.  J.  P.,  Jan.  1868, 
is  therefore  remarkably  pure,  that  it  is  entirely  p.  71.)  Cryolite  is  also  largely  used  in  Den- 
exempt  from  the  compounds  of  sulphur,  that  mark  and  Germany  in  the  preparation  of 
the  amount  of  product  is  very  large,  that  the  sodium  carbonate  and  of  alumina,  the  latter 
apparatus  used  is  very  simple,  that  there  is  a  of  which  is  employed  in  the  manufacture  of 
great  saving  of  fuel  and  of  labor,  and,  finally,  alum    and    aluminum. 

that  no  unwholesome  gases  are  diffused  ii  Besides  the  preparation  of  sodium  carbonate, 
atmosphere,  interfering  with  the  health  of  the  cryolite  is  employed  for  other  imporant  pur- 
workmen  and  the  community.  Sehl<>esim_r  and  poses.  Within  recent  years  it  has  become  quite 
Holland  have  observed  t lint  in  the  double  decom-  important  as  a  flux  for  the  electrolytic  produc- 
position  between  ammonium  bicarbonate  and  tion  of  aluminum  by  the  Hall  and  similar  pro- 
sodium  chloride  a  certain  portion  only— about  ceases.  (See  Alumcn.)  Its  only  known  locality, 
two-thirds — undergoes  the  change.  This  is  e\-  at  least  in  large  amount,  is  Greenland,  where 
plained  by  Bauer,  who  finds  that  the  reaction  it  is  found  on  the  southwest  coast,  near  Cape 
is  limited  by  another  in  an  inverse  direction.  Farewell,  existing  in  beds,  of  which  one  is  said 
Thus,  if  ammonium  bicarbonate  and  sodium  to  lie  eighty  feet  thick  and  three  hundred 
chloride  yield  sodium  bicarbonate  and  ammo-  long.  It  is  imported  by  the  "  Pennsylvania 
nium  chloride  (bydrochlorate  <>f  ammonia),  Salt  Manufacturing  Company"  into  Philadel- 
lliese,  put  together,  inversely  yield  ammonium  phis,  in  immense  quantities.  It  is  a  handsome 
bicarbonate  and  sodium  chloride.  An  equi-  mineral,  hard,  brittle,  and  translucent,  some- 
librium  is  thus  established,  and  the  mixture  times  almost  transparent,  but  generally  of  a 
preserves  a  constant  composition,  at  the  point  frosty  whiteness,  which  probably  suggested 
where  the  two  reactions  take  place  at  the  same  its  name  of  cryolite  or  kryolite,  from  the 
time.  (J.  P.  C.t  Sept.  1874.)  At  present  the  Greek  Rpfof,  frost.  Though  homogeneous  in 
ammonia-soda  process  is  gaining  rapidly  upon  great  degree,  it  exhibits  here  and  there  in  its 
the  Leblanc  process.  In  England,  the  Iveblanc  substance  dark  spots,  sometimes  mere  specks, 
process  is  most  strongly  entrenched  and  backed  sometimes  of  considerable  size,  which  appear 
by  the  resources  of  the  "United  Alkali  Com-  to  be  crystalline  centres  of  substances  mixed 
pany,"  a  combination  of  manufacturers  with  a  with  it  at  the  time  of  solidification,  such  as 
paid-up  capital  of  $42,000,000;  this  steady  ^ain  galena,  ferrous  carbonate,  copper  and  iron 
is  shown  by  the  following  figures:  pyrites,  etc. 

1894.  Tons.  1896.  Tons.  1896.  Tons. 

Leblanc  process 408,178                    880,929 

Ammonia-soda  process 961.608  >.6M                      1::1,577 

Total  production 79  .V.0,787                     7'JJ,506 


In  1900  the  world's  production  of  soda  ash 
and  caustic  soda  by  the  two  processes  was  as 
follows :  ammonia-soda  product,  1,400,000  tons ; 
Leblanc  product  400,000  tons. 

The  production  of  alkali — reckoned  at  58° 
soda  ash — in  the  United  States  amounted  to 
386,361  tons  in  1900,  valued  at  $4,768,383,  and 
in  1905  to  518,954  tons,  valued  at  $8,204,545, 
all  by  the  ammonia-soda  process.  The  main 
producers  were  the  Solvay  Process  Co.  of 
Geddes,  near  Syracuse,  N.  Y.,  and  the  Michigan 
Alkali  Co. 

Another  source  of  this  carbonate  has  been 
discovered  in  cryolite,  a  mineral  existing  in 
great  abundance  on  the  coast  of  Greenland, 
and  largely   imported  into   this   country  by  a 


The  different  kinds  of  impure  sodium  car- 
bonate, whether  barilla,  kelp,  or  soda-ash,  be- 
in;^  exceedingly  variable  in  composition,  it  is 
important  to  have  a  ready  method  of  deter- 
mining the  quantity  of  real  carbonated  alkali 
which  they  contain.  The  mode  in  which  this  is 
done,  is  by  means  of  an  instrument  called  an 
alkalimeter,  which  is  frequently  used  by  an- 
alytical chemists.  These  various  forms  of 
carbonated  soda  are  largely  consumed  in  dyeing 
and  bleaching,  and  in  the  manufacture  of  soap 
and  glass.  In  reference  to  "  the  English  com- 
mercial test,"  see  A.  J.  P.,  Sept.  1870,  p.  447. 
The  following  are  descriptions  of  the  different 
grades  of  artificial  soda,  known  under  the 
names  of  British  barilla,  and  soda-ash. 
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British  barilla,  so  called  to  distinguish  it 
from  Spanish  barilla,  which  has  its  source  in 
the  ashes  of  maritime  plants,  is  a  blackish-brown 
substance,  becoming  darker  by  exposure  to 
the  air.  When  broken  it  exhibits  an  imper- 
fect metallic  lustre,  and  a  close  striated  texture. 
Its  taste  is  alkaline  and  caustic.  On  exposure 
to  a  moist  atmosphere  it  becomes  covered  with 
a  yellow  efflorescence,  and  quickly  falls  to  pow- 
der, with  disengagement  of  heat  and  hydrogen 
sulphide,  the  powder  at  the  same  time  increasing 
in  weight  by  the  absorption  of  carbon  dioxide 
and  water. 

Soda-ash  is  in  white  or  gray  masses,  and 
contains  about  half  its  weight  of  foreign  salts, 
consisting  of  sodium  chloride  and  sodium  sul- 
phate. 

Properties. — The  carbonate  according  to  the 
U.  S.  P.  1890  occurs  in  "  colorless,  mono- 
clinic  crystals,  odorless,  and  having  a  strongly 
alkaline  taste.  In  dry  air  the  salt  effloresces, 
and,  if  left  exposed,  soon  loses  about  half  of 
its  water  of  crystallization  (31.467  per  cent, 
of  its  weight),  and  becomes  a  white  powder. 
Soluble  in  1.6  parts  of  water  at  15°  C.  (59° 
F.),  in  0.09  part  at  38°  C.  (100.4°  F.),  and  in 
0.2  part  of  boiling  water;  insoluble  in  alcohol 
and  in  ether;  soluble  in  1.02  parts  of  glycerin. 
When  heated  at  32.5°  C.  (90.5°  F.),  the  crys- 
tals fuse  in  their  water  of  crystallization,  and 
lose  some  water.  At  a  higher  temperature,  the 
salt  continues  to  lose  water,  until,  at  last,  an 
anhydrous  residue  is  left,  corresponding  to 
37  per  cent,  of  the  weight  of  the  crystals.  At  a 
bright  red  heat  the  anhydrous  salt  fuses.  To 
a  non-luminous  flame  it  imparts  an  intense, 
yellow  color.  The  aqueous  solution  gives  an 
alkaline  reaction  with  litmus  paper,  and  effer- 
vesces strongly  with  acids.  A  5  per  cent,  aque- 
ous solution  of  the  salt  should  be  perfectly  clear 
and  colorless,  leaving  no  insoluble  residue.  If  5 
Cc.  of  the  aqueous  solution  (1  in  20)  be  slightly 
supersaturated  with  hydrochloric  acid,  the  liquid 
should  not  be  colored  red  by  a  drop  of  ferric 
chloride  test-solution  (absence  of  sulphocy- 
anate).  If  to  5  Ce.  of  the  aqueous  solution, 
slightly  supersaturated  with  hydrochloric  acid, 
an  equal  volume  of  hydrogen  sulphide  test- 
solution  be  added,  no  turbidity  should  be 
produced,  either  before  or  after  the  addi- 
tion of  ammonia  water  in  slight  excess  (ab- 
sence of  arsenic,  lead,  iron,  aluminum,  etc.). 
If  5  Cc.  of  the  aqueous  solution  be  slightly 
supersaturated  with  acetic  acid,  the  addition 
of  0.5  Cc.  of  ammonium  oxalate  test-solution 
should  produce  no  turbidity  (absence  of  cal- 
cium). If  5  Cc.  of  the  aqueous  solution  be 
slightly  supersaturated  with  acetic  acid,  the 
addition  of  0.5  Ce.  of  sodium  cobaltic  nitrite 
test-solution  should  not  render  it  turbid  within 
one  hour  (limit  of  potassium).  If  1.2  Gm.  of 
the  salt  be  dissolved  in  10  Cc.  of  diluted  nitric 
acid,  then  0.5  Cc.  of  silver  nitrate  decinormal 
volumetric  solution  added,  and  the  precipitate, 
if  any,  removed  by  filtration,  the  clear  filtrate 
should  remain  unaffected  by  the  further  addi- 


tion of  silver  nitrate  volumetric  solution  (limit 
of  chloride).  If  2.5  Gm.  of  the  salt  be  dis- 
solved in  10  Cc.  of  diluted  hydrochloric  acid, 
then  0.1  Cc.  of  nitric  acid  and  0.1  Cc.  of 
barium  chloride  test-solution  added,  and  the 
precipitate,  if  any,  removed  by  filtration,  the 
clear  filtrate  should  remain  unaffected  by  the 
further  addition  of  barium  chloride  test-solu- 
tion (limit  of  sulphate,  sulphite,  and  hyposul- 
phite). If  the  crystallized  salt  be  heated  in  a 
test-tube,  the  vapor  of  ammonia  should  not  be 
evolved.  To  neutralize  1  Gm.  of  anhydrous 
Sodium  Carbonate  (deprived  of  its  water  of 
crystallization  by  heat  immediately  before  be- 
ing weighed)  should  require  not  less  than  18.7 
Cc.  of  normal  sulphuric  acid  (corresponding  to 
not  less  than  98.9  per  cent,  of  the  pure  salt), 
methyl-orange  being  used  as  indicator."  U.  S. 
1890.  "  In  transparent  colorless  rhombic  crys- 
tals, efflorescent,  with  a  harsh  taste  and  strong 
alkaline  reaction,  soluble  in  2  parts  of  cold 
water.  It  should  respond  to  the  qualitative 
tests  enumerated  under  '  Sodii  Bicarbonas,' 
except  that  its  aqueous  solution  gives  an 
immediate  brownish-red  precipitate  with  test- 
solution  of  mercuric  chloride.  When  heated  it 
liquefies  and  then  dries  up,  losing  62.93  per 
cent,  of  its  weight.  Each  gramme  of  the  crys- 
tallized salt  should  require  for  neutralization 
at  least  6.9  cubic  centimetres  of  the  volumetric 
solution  of  sulphuric  acid.  20  parts  of  Sodium 
Carbonate  are  neutralized  by  9.8  parts  of  Citric 
Acid,  and  by  10.5  parts  of  Tartaric  Acid." 
Br. 

This  salt  presents  an  anomaly  in  its  solu- 
bility, as  ascertained  by  Henri  Loewel;  it  is 
more  soluble  in  water  at  36.1°  C.  (97°  F.)  than 
at  its  boiling  point.  Sodium  carbonate  is  in- 
soluble in  alcohol.  The  most  usual  impurities 
in  it  are  sodium  sulphate  and  common  salt, 
which  may  be  detected  by  converting  it  into  a 
nitrate  and  testing  separate  portions  of  this 
severally  with  barium  chloride  and  silver 
nitrate.1  Common  salt  is  seldom  entirely  ab- 
sent, but  good  specimens  are  free  from  sodium 
sulphate.  When  badly  prepared  it  is  liable  to 
contain  sodium  sulphide,  which  may  be  detected 
by  the  production  of  the  odor  of  hydrogen 
sulphide  upon  dissolving  the  salt  in  water. 
Sodiuni  carbonate  is  incompatible  with  acids, 
which  decompose  it  with  effervescence,  acidu- 
lous salts,  lime  water,  ammonium  chloride,  and 
earthy  and  metallic  salts.  When  crystallized 
it  contains  ten  molecules  of  water.  It  is  thus 
perceived  that  this  salt,  when  crystallized,  con- 
tains two-thirds  of  its  weight  of  water;  but 
the  quantity  actually  present  in  it,  as  found 
in  commerce,  is  variable,  being  dependent  on 
the  extent  to  which  it  may  have  undergone 
efflorescence.  To  obtain  pure  sodium  car- 
bonate for  the  purpose  of  a  test,  J.  Lawrence 
Smith    of    Louisville,    Ky.,    recommends    that 


1  For  a  method  of  determining  the  precise  quan- 
tity of  the  sulphate  in  a  special  case,  see  J.  P.  C, 
Aout,   1873.   p.   1J4. 


1140 


Sodii  Carbonas. — Exsiccatus. 


PART    I. 


sodium  oxalate  should  be  prepared  from  the 
common  carbonate,  and  then  decomposed  by 
heat.1 

Uses. — Soda  being  the  natural  alkali  of  the 
blood  and  other  liquids  of  the  human  organism, 
its  influence  upon  that  organism  in  disease 
is  very  slight.  In  the  experiments  of  Gradeau 
the  injection  of  107  grains  of  sodium  carbonate 
directly  into  the  blood  of  a  dog  produced  prac- 
tically no  symptoms,  and  in  the  studies  of 
Munch  upon  the  effect  on  the  human  system 
of  the  continuous  exhibition  for  a  few  days 
of  large  amounts  of  soda  the  results  were 
almost  entirely  negative.  The  chief  influence 
of  the  salt  is  upon  certain  of  the  liquid  excre- 
tions. Thus,  the  urine  becomes  distinctly  alka- 
line, without,  however,  so  far  as  we  know, 
there  being  any  distinct  change  in  its  general 
constituents.  The  experiments  of  Lewaschen 
prove  that  soda  salts  given  to  dogs  with  biliary 
fistula  increase  very  markedly  the  liquidity  of 
the  bile  and  diminish  the  percentage  of  solids 
in  it.  These  experiments  are  in  accord  with 
clinical  experience,  which  shows  that  the  alka- 
line sodium  salts,  given  one  to  two  bona  after 
meals  in  full  dote,  are  of  decided  value  in 
the  treatment  of  gmttsUmet  and  various  affec- 
tions associated  with  excessive  acidity  of  the 
biliary  secretion.  On  aceonnt  of  its  having 
no  general  effect  upon  the  system,  soda  and 
its  carbonates  are  superior  to  potassium  as 
Min pie  alkaline  remedies.  When,  therefore,  it 
is  desired  to  overcome  acidity  of  the  stomach 
or  intestines,  or  to  render  acid  urine  alkaline, 
these  preparations  are  very  available;  but  they 
are  not  applicable  in  gout,  uric  acid  diathesis, 
rheumatism,  and  occasionally  in  other  diseases 
attended  with  gastric,  acidity,  when  it  is  desir- 
able to  bring  about  increased  destruction  of 
tissue  and  increased  elimination  of  solids. 
Under  these  circumstances  sodium  salts  are 
inferior  to  the  potassium  salts.  Alkaline 
sodium  salts  are  also  employed  with  advantage, 
internally    and    externally,    in     shin     diseases, 


1  Smith  gives  the  following  particular  description 
of  the  method  employed  by  him.  63  grammes  of 
«>x;\lic  acid  and  143  grammes  of  ordinary  sodium 
carbonate  are  each  dissolved,  with  heat,  in  200  coble 
centimeters  of  distilled  water ;  the  alkaline  solu- 
tion is  filtered  if  necessary,  and.  when  cool,  the 
eolation  of  oxalic  acid,  just  hot  enough  to  prevent 
crystallization,  is  added  by  degrees,  with  stirring. 
It  is  expected  that  the  solution,  when  completed, 
«hall  have  a  slight  alkaline  reaction.  Shortly 
after  the  operation  is  finished,  the  sodium  oxalate 
will  be  in  a  great  measure  precipitated.  The  whole 
V  then  allowed  to  stand  until  completely  cool;  the 
supernatant  liquid  is  decanted,  a  little  distilled 
water  added,  and  the  lumps  of  crystals  that  may 
have  formed  are  broken  up  by  a  stirrer,  thrown  on 
a  six-inch  filter  over  a  Bunsen  aspirator,  washed 
with  about  half  a  liter  of  distilled  water,  and 
allowed  to  dry.  The  quantity  of  dry  oxalate  produced 
is  30  grammes.  In  this  state  it  may  be  kept  in 
a  dry  bottle  until  wanted  for  use  in  forming  sodium 
carbonate.  It  is  then  projected,  little  by  little, 
into  a  platinum  capsule,  over  a  good-sized  Bunsen 
burner.  After  being  strongly  heated,  the  oxalate 
is  changed  by  the  decomposition  of  the  oxalic  acid 
into  the  carbonate,  and.  if  the  heat  be  high  enough 
to  fuse  the  salt,  about  23  grammes  of  the  fused  car- 
bonate will  be  obtained.  Fused  or  not,  this  is  dis- 
solved in  water,  filtered,  evaporated  to  dryness, 
dehydrated  over  a  naked  flame,  and  Rranulated  by 
stirring  while  hot.     (A.  J.  P.,  1875,  31.) 


especially  those  of  a  papulous  and  scaly  char- 
acter. A  lotion  suitable  for  these  cases  may 
be  formed  by  dissolving  from  two  to  three 
drachms  of  the  carbonate  in  a  pint  of  water. 
For  a  bath,  from  eight  to  sixteen  ounces  of  the 
salt  may  be  dissolved  in  the  necessary  quantity 
of  water.  In  recent  burns  without  much  de- 
struction of  the  skin,  the  free  application  of  a 
saturated  solution  will  usually  give  immediate 
relief.  When  swallowed  in  an  overdose,  it  acts 
as  a  corrosive  poison.  The  best  antidotes  are 
the  fixed  oils,  acetic  acid,  and  lemon  juice. 

Dose,  from  ten  to  thirty  grains  (0.65  to  2.0 
Gm.). 

Off.  Prep. — Extractum  Ergotae,  Br.;  Liquor 
Magnesii  Carbonatis,  Br.;  Liquor  Sodse  Chlorinatre, 
Br.;  Magnesii  Carbonaa  Levis,  Br.;  Magnesii  Car- 
bonas Ponderosus,  Br. 

SODII  CARBONAS  EXSICCATUS.  Br. 

EXSICCATED  SODIUM  CARBONATE 

(so'dl-I  ctir'bo-nas  ex-sic-ca'tus) 

"  Nearly  anhydrous  sodium  carbonate,  Nas 
COs,  which  is  obtained  by  heating  Sodium  Car- 
bonate until  it  loses  nearly  63  per  cent,  of  its 
weight."    Br. 

Dried  Carbonate  of  Soda  ;  Exsiccated  Sodium  Car- 
bonate ;  Carbonate  de  Soude  sec  du  commerce,  Ft: 
('tut.  ;  Natrium  earbonlcum  siccum,  /'.  O. ;  (Je- 
trocknotos  Nat rlumcarbonat,  Entwilsserte  Soda,  O.; 
Carbonato  sodico  seco,  Sp. 

"  Sodium  Carbonate,  two  hundred  grammes 
[or  7  ounces  av.,  24  grains],  to  make  one  hun- 
drtd  grammes  [or  3  ounces  av.,  233  grains]. 
Break  the  crystals  into  small  fragments,  and 
allow  them  to  effloresce  for  several  days  in 
warm  air,  at  a  temperature  not  exceeding  25° 
C.  (77°  F.)i  until  they  are  completely  disin- 
tegrated; then  dry  the  white  powder  at  a  tem- 
perature of  about  45°  C.  (113°  F.),  until  its 
weight  is  reduced  to  one  hundred  grammes  [or 
::  ounces  av.,  231  grains].  Pass  the  powder 
through  a  sieve,  and  preserve  it  in  well-stop- 
pered  bottles."    U.  S.  1890. 

Sodium  carbonate  contains  ten  molecules  of 
water  of  crystallization,  and,  when  heated, 
readily  undergoes  aqueous  fusion.  Upon  con- 
tinuing the  heat,  the  water  is  driven  off,  and 
a  white  porous  mass  remains,  which  is  easily 
reduced  to  powder.  Dried  sodium  carbonate 
is  in  the  form  of  a  white  powder,  and  differs 
in  nothing  from  the  crystallized,  except  in 
being  devoid  of  water  of  crystallization.  (See 
Sodii  Carbonas.)  It  is  officially  described  as 
"  a  loose,  white  powder,  conforming  to  the 
reactions  and  tests  given  under  Sodii  Carbonas. 
To  neutralize  1  Gm.  of  the  salt  should  require 
not  less  than  13.8  Cc.  of  normal  sulphuric  acid 
(corresponding  to  about  73  per  cent,  of  anhy- 
drous Sodium  Carbonate),  methyl-orange  being 
used  as  indicator."  U.  S.  1890.  (See  Sodii  Car- 
bonas Monohydras.) 

Uses. — This  preparation  was  introduced  into 
practice  by  Beddoes,  who  extolled  its  virtues 
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in  calculous  diseases.  It  is  applicable  to  the 
cure  of  such  affections  only  when  depend- 
ent on  a  morbid  secretion  of  uric  acid.  Its 
advantage  over  the  common  carbonate  is  that 
it  admits  of  being  made  into  pills,  in  conse- 
quence of  being  in  the  dried  state.  As  the 
water  of  crystallization  forms  more  than  half 
of  the  carbonate,  the  dose  of  the  dried  salt 
must  be  reduced  in  proportion.  For  the  medic- 
inal properties  of  this  salt,  see  Sodii  Carbonas. 

Dose,  two  to  ten  grains  (0.13  to  0.65  Gm.) 
may  be  given  three  times  a  day,  in  the  form  of 
pill  prepared  with  soap  and  aromatics. 

Off.  Prep.— Pilula  Ferri,  Br. 

SODII  CARBONAS  MONOHYDRAS. 
U.  S. 

MONOHVDRATED  SODIUM  CARBONATE 

(s5'dM  clir'bo-nas  mo-no-hy'dras) 

NaaC03  +  HaO  =  123.19 

"  It  should  contain  not  less  than  85  percent, 
of  pure  anhydrous  Sodium  Carbonate  [CO. 
(ONa)2],  corresponding  to  not  less  than  99.5 
percent,  of  the  crystallized  monohydrated  salt." 
U.  S. 

Preparation. — This  salt  was  introduced  into 
the  U.  S.  P.  (8th  Rev.),  upon  the  recommenda- 
tion of  Coblentz  and  Frerichs,  on  account  of  its 
much  greater  stability  when  compared  with 
sodium  carbonate;  it  contains  but  one  molecule 
of  water  of  crystallization,  while  the  ordinary 
carbonate  contains  ten;  as  it  is  almost  impos- 
sible to  keep  the  carbonate  without  efflorescing, 
it  became  difficult  to  use  it  for  chemical  or 
pharmaceutical  purposes  without  previously 
determining  the  quantity  of  water  present. 
Coblentz  ascertained  by  experiment  that  by 
exposure  in  an  open  vessel,  monohydrated 
sodium  carbonate  gained  the  first  week  0.14 
per  cent,  of  moisture,  this  increased  to  0.16 
per  cent,  by  the  second  week.  It  is  prepared 
by  heating  and  crystallizing  sodium  carbonate 
at  a  temperature  above  35°  C.  As  it  can  be 
prepared  commercially  at  a  low  price  of  ex- 
cellent quality  and  is  in  the  form  of  granular 
crystals  its  introduction  into  the  Pharmacopoeia 
will  prove  a  great  convenience.  It  may  be 
used  in  the  place  of  sodium  carbonate. 

Properties. — It  is  officially  described  as  "  a 
white,  crystalline,  granular  powder,  odorless, 
and  having  a  strong  alkaline  taste.  When  ex- 
posed to  the  air,  under  ordinary  conditions, 
it  absorbs  only  a  slight  percentage  of  moisture ; 
exposed  to  warm,  dry  air  at  or  above  50°  C. 
(122°  F.)  the  salt  effloresces,  and  at  100°  C. 
(212°  F.)  it  loses  its  water  of  crystallization 
(14.52  percent.).  Soluble  in  2.9  parts  of 
water  at  25°  C.  (77°  F.),  and  in  1.8  parts  of 
boiling  water;  insoluble  in  alcohol  and  in 
ether;  soluble  in  8  parts  of  glycerin.  The 
aqueous  solution  shows  an  alkaline  reaction 
with  red  litmus  paper,  and  effervesces  strongly 
with  acids.     To  a  non-luminous  flame  the  solu- 


tion imparts  an  intense  yellow  color.  The 
aqueous  solution  of  the  salt  (1  in  20),  slightly 
acidulated  with  hydrochloric  acid,  should  not 
respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  Part  III,  Test  No.  121).  If  1 
Gm.  of  Monohydrated  Sodium  Carbonate,  or 
0.855  Gm.  of  the  anhydrous  salt,  be  dissolved  in 
10  Cc.  of  distilled  water,  it  should  require  not 
less  than  32.3  Cc.  of  half-normal  sulphuric 
acid  V.S.  for  neutralization,  3  drops  of  methyl- 
orange  T.S.   being  used  as  indicator."    U.  S. 

Uses. — Monohydrated  sodium  carbonate  can 
be  used  for  the  same  purposes  that  sodium 
carbonate  can,  in  the  proportion  of  1  of  the 
former  to  2.3  of  the  latter.  (See  Sodii  Car- 
bonas, page  1140.)  For  internal  use  it  may 
replace  the  exsiccated  sodium  carbonate,  being 
nearly  identical  with  it  in  composition.  (See 
Sodii  Carbonas  Exsiccatus,  page  1140.) 

Dose,  two  to  ten  grains  (0.13  to  0.65  Gm.). 

Off.  Prep. — Alumini  Hydroxidum,  U.  8.;  Ex- 
tractum  Ergotae,  U.  S.;  Liquor  Soda  Chlorinate, 
U.  8.;  Massa  Ferri  Carbonatis,  U.  S.;  Spiritus 
^Etheris  Nitrosi,  U.  8.;  Suppositoria  Glycerini, 
U.  8. 

SODII  CHLORAS.  U.  S. 

SODIUM  CHLORATE 

( so'di-I  .phlo'raa ) 

NaC103  =  105.70 

"  It  should  contain  not  less  than  99  percent, 
of  pure  Sodium  Chlorate  [C102.0Na].  This 
salt  should  be  kept  in  well-stoppered  bottles, 
and  great  caution  shoidd  be  observed  in  hand- 
ling it,  as  dangerous  explosions  are  liable  to 
occur  when  it  is  heated,  or  subjected  to  con- 
cussion or  trituration  with  organic  substances 
(cork,  tannic  acid,  sugar,  etc.),  or  with  sul- 
phur, antimony  sulphide,  phosphorus,  or  other 
easily  oxidizable  substances."  U.  S. 

Natrium  Chlorlcum  ;  Chlorate  de  Soude.  Fr.  Cod. ; 
Natriumchlorat,  Chlorsaures  Natron,  O.;  Clorato 
sodico,  Sp. 

This  official  salt,  while  manufactured  on  a 
large  scale  for  use  in  the  textile  industries  by 
the  method  described  under  Potassii  Chloras, 
is  usually  prepared  on  a  small  scale  by  Witt- 
stein's  process,  which  consists  in  first  preparing 
sodium  bitartrate  by  adding  a  strong  solution 
containing  9.5  parts  of  tartaric  acid  to  a  hot 
aqueous  solution  of  9  parts  of  sodium  car- 
bonate. The  hot  solution  is  mixed  with  one  in 
which  8  parts  of  potassium  chlorate  have  been 
dissolved.  Potassium  bitartrate  separates, 
while  sodium  chlorate  remains  in  solution.  The 
filtered  solution  is  evaporated  and  crystallized. 
If  desired  of  absolute  purity,  it  may  be  recrys- 
tallized  from  an  alcoholic  solution.  Owing  to 
the  facility  with  which  this  salt  parts  with  its 
oxygen,  the  official  cautionary  direction  should 
be  borne  in  mind. 

Properties. — It  is  officially  described  as  in 
"colorless,    transparent    crystals     (principally 
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cubes  with  tetrahedral  facets),  or  a  crystalline 
powder;  odorless,  and  having  a  cooling,  saline 
taste.  Permanent  in  dry  air.  Soluble  in 
about  1  part  of  water,  and  in  about  100  parts 
of  alcohol  at  25°  C.  (77°  F.)  j  in  0.5  part  of 
boiling  water,  and  in  about  40  parts  of  boiling 
alcohol ;  also  soluble  in  about  5  parts  of  glycerin. 
When  heated,  the  salt  melts,  then  gives  off 
oxygen  (about  45  percent,  of  its  weight), 
and  finally  leaves  a  residue  of  sodium  chlo- 
ride, readily  soluble  in  water,  and  yielding, 
with  silver  nitrate  T.S.,  a  white,  curdy  pre- 
cipitate, insoluble  in  nitric  acid.  To  a  non- 
luminous  flame  it  imparts  an  intense  yellow 
color.  An  aqueous  solution  of  Sodium  Chlo- 
rate (1  in  20)  is  neutral  to  litmus  paper. 
When  a  crystal  of  the  salt  is  dropped  into 
hydrochloric  acid,  the  liquid  assumes  a  deep 
greenish-yellow  color,  and  emits  the  odor  of 
chlorine.  A  saturated,  aqueous  solution  should 
not  be  rendered  turbid  by  sodium  bitartrate 
T.S.  (limit  of  potassium).  The  aqueous  solu- 
tion of  the  salt  (1  in  20),  upon  the  addition  of 
1  Cc.  of  ammonium  sulphide  T.S.,  should  not 
develop  a  dark  coloration  (absence  of  lead, 
copper,  etc.)."  U.  S. 

Uses. — Sodium  chlorate  has  medicinal  prop- 
frties  similar  to  those  of  potassium  chlorate, 
while  its  greater  solubility  permits  the  use  of 
stronger  solutions.  According  to  Rrissaud. 
when  given  in  daily  doses  of  more  than  two 
drachms  it  is  apt  to  produce  albuminuria.  In 
overdose  it  would  probably  cause  symptoms 
not  distinguishable  from  those  caused  by  potas- 
sium chlorate  poisoning. 

Dose,  five  to  fifteen  grains  (0.32  to  1.0  Gm.). 

SODII  CHLORIDUM.  U.  S.,  Br. 

SODIUM  CHLORIDE 

(so'di  i  ehlo'r|-dum) 

NaCl  =  58.06 

"  It  should  contain  when  dried  not  less  than 
99  percent,  of  pure  Sodium  Chloride."  U.  S. 
"'Sodium  Chloride,  NaCl,  is  common  salt, 
purified."  Br. 

Chloruretum  Sodlcum,  Sal  Commune.  B.  Cullnare ; 
Table  Salt  :  Muriate  of  Soda.  Sea  Salt.  Salt  ;  Chlorure 
de  Sodium  purifie\  Fr.  Cod. ;  Hydrochforate  de  Soude, 
S<1  rommun,  Sel  de  Cuisine.  Sd  marin.  Fr. ;  Natrium 
Oiloratum,  P.  O.;  Natriumchlorid,  Chlornatrium, 
Kochsalz.  O. ;  Chloruro  di  sodlo.  Sal  commune,  It. ; 
Cloruro  sodico,  Sal  comun,  Bp. 

This  mineral  production,  so  necessary  to 
mankind,  is  universally  distributed  over  the 
globe,  and  is  the  most  abundant  of  the  native 
soluble  salts.  Most  animals  have  an  instinc- 
tive relish  for  it,  and,  from  its  frequent  pres- 
ence in  the  solids  and  fluids  of  the  animal 
economy,  it  may  be  supposed  to  perform  an  im- 
portant part  in  assimilation  and  nutrition. 

Natural  state. — Common  salt  exists  in 
nature  either  in  the  solid  state  or  in  solution. 
In  the  solid  state,  called  rock  salt,  fossil  salt, 
and  sal  gemmce,  it  is  often  found  forming 
extensive    beds,    and    even    entire    mountains, 


from  which  it  is  extracted  in  blocks  or  masses 
by  mining  operations.  Its  geological  position 
is  very  constant,  it  occurring  almost  invariably 
in  secondary  formations,  associated  with  clay 
and  gypsum.  In  solution  it  exists  in  certain 
springs  and  lakes,  and  in  the  waters  of  the 
ocean.  The  principal  salt  mines  are  found  in 
Poland,  Hungary,  and  Russia;  in  various  parts 
of  Germany  and  Austria,  particularly  the 
Tyrol;  in  Cheshire,  England;  in  Spain;  in 
various  parts  of  Asia  and  Africa;  in  Turk's  is- 
land near  St.  Domingo;  and  in  Peru  and  other 
countries  of  South  America.  There  are  but 
few  mines  in  the  United  States  where  rock  salt 
is  produced, — at  present,  one  in  Louisiana,  two 
in  Kansas,  and  a  group  operated  by  one  com- 
pany in  the  western  part  of  the  State  of  New 
York ;  but  there  are  numerous  salt  springs,  which 
either  flow  naturally  or  are  produced  artifi- 
cially by  sinking  wells  to  various  depths  in 
places  where  salt  is  known  to  exist.  These  are 
found  principally  in  Missouri,  Kentucky, 
Illinois,  Ohio,  Michigan,  Pennsylvania,  Vir- 
ginia, West  Virginia,  and  New  York.  In  the 
last-mentioned  State  the  springs  are  the  most 
productive,  the  chief  ones  being  situated  at 
Salina.  Montezuma,  and  Galen.  In  West  Vir- 
ginia an  important  salt  region  exists,  extend- 
ing fifteen  miles  on  both  sides  of  the  Great 
Kanawha  River,  and  in  Michigan  in  the  coun- 
ties of  Huron,  Ray,  Wayne,  and  Saginaw  ex- 
tensive  salt  wells  are  worked.  The  production 
of  salt  in  the  United  States  in  1904  was  22,030, 
002  barrels  of  280  lbs.  each,  valued  at  $6,021, 
222.  Nearly  !•<)  per  cent,  of  this  was  evaporated 
from  brine,  the  remainder  being  the  rock  salt 
product. 

Boek  salt  is  always  transparent  or  translu- 
cent; but  it  often  exhibits  various  colors,  such 
as  red,  yellow,  brown,  violet,  blue,  etc.,  which 
are  supposed  to  be  derived  from  iron  and  man- 
gam 

Extraction. — Mines  of  salt  are  worked  in  two 
ways.  When  the  salt  is  pure,  it  is  merely 
dug  out  in  blocks  and  thrown  into  commerce. 
When  impure,  it  is  dissolved  in  water,  and  ex- 
tracted afterwards  from  the  solution  by  evapo- 
ration. When  the  salt  is  naturally  in  solution, 
the  mode  of  extraction  depends  upon  the 
strength  of  the  brine  and  the  temperature  of 
the  place  where  it  is  found.  When  the  water 
contains  from  14  to  15  per  cent,  of  the  salt, 
it  is  extracted  by  evaporation  in  large  iron 
boilers.  If,  however,  it  contains  only  2,  3, 
4,  or  5  per  cent.,  the  salt  is  obtained  in  a  dif- 
ferent manner.  If  the  climate  be  warm,  it 
may  be  procured  by  spontaneous  evaporation, 
effected  by  the  heat  of  the  sun;  if  temperate, 
by  a  peculiar  mode  of  evaporation,  to  be 
mentioned  presently,  and  the  subsequent  appli- 
cation  of  artificial  heat. 

Sea  water  is  a  weak  saline  solution,  contain- 
ing 2.7  per  cent,  of  common  salt,  which  is 
extracted  by  the  agency  of  solar  heat  in  warm 
countries.  Salt  thus  obtained  is  called  bay 
salt.     The  extraction  is  conducted  in   Europe 
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principally  on  the  shores  of  the  Mediterranean, 
the  waters  of  which  are  salter  than  those  of 
the  open  ocean.  The  mode  in  which  it  is  per- 
formed is  by  letting  the  sea  water  into  shallow 
dikes,  lined  with  clay,  and  capable,  after  hav- 
ing been  filled,  of  being  shut  off  from  the  sea. 
In  this  situation  the  heat  of  the  sun  gradually 
concentrates  the  water,  and  the  salt  is  de- 
posited. About  30,000  tons  a  year  are  thus 
made  at  Alameda,  California,  the  only  place 
in  the  United  States  where  solar  evaporation 
is  carried  out.  In  temperate  climates,  weak 
brines  are  first  concentrated  in  buildings  called 
graduation  houses.  These  are  rough  wooden 
structures  open  on  the  sides,  ten  or  eleven 
yards  high,  five  or  six  wide,  and  three  or  four 
hundred  long,  and  containing  an  oblong  pile 
of  brushwood  somewhat  smaller  than  the  build- 
ing itself.  The  brine  is  pumped  up  into 
troughs  full  of  holes,  placed  above  the  brush- 
wood, upon  which  it  is  allowed  to  fall,  and 
in  its  descent  it  becomes  minutely  divided. 
This  operation,  by  greatly  increasing  the  sur- 
face of  the  brine,  promotes  its  evaporation; 
and,  being  repeated  several  times,  the  solution 
is  at  last  brought  to  the  requisite  degree  of 
strength  to  permit  of  its  final  concentration 
in  iron  boilers  by  artificial  heat. 

Properties. — Sodium  chloride  is  white,  with- 
out odor,  and  of  a  peculiar  taste  called  saline. 
It  is  usually  crystallized  in  cubes;  but  by  quiet 
evaporation  it  often  assumes  the  form  of  hol- 
low quadrangular  pyramids,  or  hopper-shaped 
crystals,  consisting  of  an  aggregation  of  cubes. 
It  is  officially  described  as  in  "  colorless,  trans- 
parent, cubical  crystals,  or  a  white,  crystalline 
powder,  odorless,  and  having  a  purely  saline 
taste.  Permanent  in  dry  air.  Soluble  in  2.8 
parts  of  water  at  25°  C.  (77°  F.),  and  in 
2.5  parts  of  boiling  water;  almost  insoluble  in 
alcohol.  When  heated,  the  salt  decrepitates. 
At  a  red  heat  it  fuses,  and  at  a  white  heat  it 
is  slowly  volatilized  and  partly  decomposed. 
To  a  non-luminous  flame  it  imparts  an  intense 
yellow  color.  An  aqueous  solution  of  the  salt 
is  neutral  to  litmus  paper.  With  silver  nitrate 
T.S.  the  solution  yields  a  white,  curdy  precipi- 
tate, insoluble  in  nitric  acid,  and  readily  soluble 
in  ammonia  water.  The  aqueous  solution  of 
Sodium  Chloride  (1  in  20),  slightly  acidulated 
with  hydrochloric  acid,  should  not  respond  to 
the  Time-Limit  Test  for  heavy  metals  (see 
Paet  III,  Test  No.  121).  If  2  Gm.  of  the 
finely  powdered  salt  be  digested  for  some  hours 
with  25  Cc.  of  warm  alcohol,  and,  after  cooling, 
the  undissolved  salt  be  removed  by  filtration, 
the  filtrate  evaporated  to  dryness,  and  the 
residue  dissolved  in  5  Cc.  of  water,  and  if  1 
Cc.  of  chloroform  be  added,  and  chlorine  water 
which  has  been  diluted  with  twice  its  volume 
of  water,  cautiously  introduced,  drop  by  drop, 
with  constant  agitation,  the  chloroform  should 
not  acquire  a  violet,  yellow,  or  orange  color  ( ab- 
sence of  bromide  and  iodide).  If  1  Gm.  of 
well-dried  Sodium  Chloride  be  dissolved  in 
sufficient  distilled  water  to  measure  100   Cc, 


and  10  Cc.  of  the  solution  be  mixed  with  a 
few  drops  of  potassium  chromate  T.S.,  it 
should  require  not  less  than  17  (17.05)  Cc.  of 
tenth-normal  silver  nitrate  V.S.  to  produce  a 
permanent  red  color."  U.  S.  "  In  small  white 
crystalline  grains  or  transparent  cubic  crystals, 
free  from  moisture,  with  a  purely  saline  taste, 
soluble  in  less  than  3  parts  of  water.  It 
affords  the  reactions  characteristic  of  sodium 
and  of  chlorides.  It  should  yield  no  char- 
acteristic reaction  with  the  tests  for  potassium, 
bromides,  or  iodides,  and  only  slight  reactions 
with  the  tests  for  calcium,  magnesium,  or  sul- 
phates." Br.  When  pure,  it  undergoes  no 
change  in  the  air;  but  when  contaminated 
with  magnesium  chloride,  as  not  unfrequently 
happens,  it  is  deliquescent.  Exposed  to  a  grad- 
ually increasing  heat,  it  first  decrepitates  from 
the  presence  of  interstitial  moisture,  next  melts, 
and  finally  volatilizes  in  white  fumes  with  but 
partial  decomposition.  (Mulder,  J.  P.  C,  4e 
ser.,  iii.)  It  is  decomposed  by  several  of  the 
acids,  particularly  sulphuric  and  nitric,  which 
disengage  vapors  of  hydrochloric  acid;  by 
potassium  carbonate  with  the  assistance  of 
heat;  and  by  silver  nitrate  and  mercurous 
nitrate.  In  contact  with  iron,  in  the  presence 
of  air  and  moisture,  it  undergoes  decomposi- 
tion. (Chem.  News,  June,  1869.)  It  is  decom- 
posed by  steam  excessively  heated,  with  the 
escape  of  hydrochloric  acid  and  an  alkaline 
residue.  (Chem.  News,  June  4,  1875.)  Several 
varieties  of  common  salt  are  distinguished  in 
commerce,  as  stored  salt,  fishery  salt,  bay  salt, 
etc.;  but  they  are  characterized  by  the  size 
and  compactness  of  the  grains,  and  not  by  any 
difference  in  composition. 

Composition. — Common  salt,  in  its  pure  state, 
consists  of  one  atom  of  chlorine  and  one  of 
sodium.  It  contains  no  water  of  crystallization. 
The  common  salt  of  commerce,  besides  pure  so- 
dium chloride,  contains,  generally  speaking,  in- 
soluble matter,  and  usually  more  or  less  of 
calcium  and  magnesium  sulphates  and  calcium 
and  magnesium  chlorides.  When  pure,  it  is  not 
precipitated  by  sodium  carbonate,  barium  chlo- 
ride, or  potassium  ferrocyanide.  Calcium  chlo- 
ride is  generally  present  in  very  small  amount; 
but  the  magnesium  chloride  sometimes  amounts 
to  28  parts  in  1000.  Calcium  sulphate  is  usually 
present,  constituting  variously  from  1  to  23J 
parts  in  1000,  and  magnesium  sulphate  is 
sometimes  present  and  sometimes  absent.  To 
separate  the  earths,  a  boiling  solution  of 
sodium  carbonate  must  be  added  as  long  as  any 
precipitate  is  formed.  The  earths  will  form  as 
carbonates,  and  must  be  separated  by  filtration, 
and  the  sodium  sulphate  and  sodium  chloride 
resulting  from  the  double  decomposition  will  re- 
main in  solution.  The  sodium  sulphate  may 
then  be  decomposed  by  the  cautious  addition 
of  barium  chloride,  avoiding  excess,  which  will 
generate  sodium  chloride  and  insoluble  bariuni 
sulphate. 

Uses. — Sodium  chloride,  in  small  doses,  acts 
as  a  stomachic  tonic  and  anthelmintic,  in  larger 
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ones  as  a  purgative  and  emetic.  From  the  ex- 
periments of  Buchheim,  it  appears  that  common 
salt  quickly  passes  into  the  blood,  and  is  thrown 
off  in  greater  part,  in  six  hours,  by  the  kidneys. 
The  portion  not  found  in  the  urine  and  faeces 
is  probably  appropriated  to  the  uses  of  the 
economy.  Plouviez,  as  the  result  of  experi- 
ments made  upon  himself,  came  to  the  con- 
clusion that  the  use  of  a  saline  regimen  has  the 
effect  of  increasing  the  number  of  the  red  blood 
corpuscles  as  well  as  the  weight  and  strength 
of  the  body.  This  is,  however,  contradicted  by 
the  more  recent  experiments  of  Munch,  and  the 
common  experience  of  mankind  seems  to  show 
that,  while  the  habitual  use  of  a  certain  amount 
of  the  salt  is  necessary  for  health,  over-use  of 
it  has  no  effect  in  producing  plethora. 

Common  salt  has  been  used  with  good  effect 
by  a  number  of  practitioners  as  a  remedy  in 
intermittent  fever.  It  is  not  alleged  to  be  equal 
to  quinine.  The  dose  is  from  eight  to  twelve 
drachms  (31  to  46.5  Gm.),  given  in  divided 
doses  during  the  apyrexia.  It  is  host  admin- 
istered in  mucilage  of  slippery  elm,  or  in  coffee. 
In  haemoptysis,  common  salt,  in  the  dose  of  a 
teaspoonful  (3.9  Gm.),  taken  dry,  often  proves 
successful  in  stopping  the  flow  of  blood.  Ex- 
ternally applied  in  solution  it  is  stimulant,  and 
may  be  used  either  locally  or  generally.  Locally, 
it  is  sometimes  employed  as  a  fomentation  in 
sprains  and  bruises,  and  as  a  general  external 
application  it  forms  the  salt  water  bath,  a  val- 
uable remedy  as  a  tonic  and  excitant  in  de- 
praved conditions  of  the  system,  especially  when 
occurring  in  children.  A  pound  of  salt  dis- 
solved in  four  gallons  of  water  forms  a  solution 
of  about  the  strength  of  sea  water,  and  suitable 
for  a  bath.  A  0.9  per  cent,  solution  is  largely 
used  under  the  name  of  physiological  or  normal 
salt  solution  in  shock  and  hemorrhage. 

The  uses  of  common  salt  in  domestic  economy 
as  a  condiment  and  an  antiseptic  are  well 
known.  In  pharmacy  it  is  employed  to  prepare 
chlorine,  hydrochloric  acid,  ammonium  chloride, 
calomel,  and  corrosive  sublimate.  It  is  also 
used  to  form  sodium  sulphate,  with  a  view  to 
its  conversion  into  sodium  carbonate. 

Dose,  as  a  cathartic,  from  two  drachms  to 
half  an  ounce  (7.7  to  15.5  Gm.) ;  as  an  emetic, 
from  half  an  ounce  to  an  ounce  (15.5  to  31 
Gm.),  dissolved  in  four  or  five  times  its  weight 
of  water.  It  is  frequently  used  as  a  clyster, 
two  tablespoonfuls  hi  a  pint  of  water. 

SODII  CITRAS.  U.  S. 

SODIUM  CITRATE 

(so'dl-i  cl'tras) 

2Na3C6H507  +  11H20  =  709.20 

"It  should  contain  not  less  than  97  percent, 
of  pure  Sodium  Citrate  [2C3H4(OH)  (CO 
0Na)3  +  IIH2O],  and  should  be  kept  in  well- 
stoppered  bottles."    U.  S. 

Citrate  of  Soda  ;  Citras  Sodicus  ;  Citrate  de  Soude, 
Fr. ;  Natrium  Citricum  ;  Natriumcitrat,  Citronsaures 
Natron,   G. 


Preparation. — This  salt  may  be  made  by  add- 
ing to  a  hot  aqueous  solution  of  59  parts  of 
citric  acid  an  aqueous  solution  of  53  parts  of 
monohydrated  sodium  carbonate,  neutralizing, 
evaporating,  and  crystallizing. 

Properties. — It  is  officially  described  as  "a 
white,  granular  powder,  odorless,  and  having  a 
cooling,  saline  taste.  It  slowly  effloresces  on 
exposure  to  dry  air.  Soluble  in  1.1  parts  of 
water  at  25°  C.  ^77°  F.),  and  in  0.4  part  of 
boiling  water;  slightly  soluble  in  alcohol.  When 
heated  to  about  150°  C.  (302°  F.)  the  salt  loses 
all  of  its  water  of  crystallization;  on  ignition 
at  a  red  heat  it  decomposes  and  a  mixture  of 
sodium  carbonate  and  carbon  is  left,  which  has 
an  alkaline  reaction  and  strongly  effervesces 
with  acids.  To  a  non-luminous  flame  the  salt 
imparts  an  intense  yellow  color.  An  aqueous 
solution  of  Sodium  Citrate  (1  in  20)  is  slightly 
alkaline  to  red  litmus  paper.  The  addition  of 
2  Cc.  of  calcium  chloride  T.S.  to  10  Cc.  of  the 
aqueous  solution  of  the  salt  (1  in  20)  yields  a 
clear  solution,  which,  upon  boiling,  deposits  a 
white,  granular  precipitate.  The  aqueous  solu- 
tion (1  in  20)  should  not  be  colored  red  by  a 
drop  of  phenolphthalein  T.S.,  nor  effervesce  on 
the  addition  of  an  acid  (absence  of  carbonate) . 
The  aqueous  solution  of  the  salt  (1  in  20), 
slightly  acidulated  with  acetic  acid,  should  not 
respond  to  the  Time-Limit  Test  for  heavy 
metah  (see  Part  III,  Test  No.  121).  If  1  Gm. 
of  Sodium  Citrate  be  thoroughly  carbonized  at 
a  temperature  not  exceeding  red  heat,  and  the 
residue  extracted  with  boiling  distilled  water, 
until  the  washings  cease  to  react  with  methyl- 
orange  T.S.,  the  mixed  filtrate  and  washings 
should  require  for  complete  neutralization  not 
less  than  16.4  (16.41)  Cc.  of  half-normal  sul- 
phuric acid  V.S.,  methyl-orange  T.S.  being  used 
as  indicator."    U.  S. 

Sodium  citrate  may  be  used  for  the  same  pur- 
poses  as  potassium  citrate  (see  Potassii  Citras). 

Dose,  from  fifteen  to  sixty  grains  (1.0  to  3.9 
Cm.). 

Off.  Prep. — Syrupus  Hypophosphitum  Com- 
positus,  U.  8. 

SODII  CITRO-TARTRAS  EF- 
FERVESCENS.  Br. 

EFFERVESCENT  SODIUM  CITRO-TARTRATE 
(sd'dl-I  ci'tro-tiir'tras  ef-fer-ves'ceni? ) 

"  Sodium  Bicarbonate,  in  powder,  51  ounces 
(Imperial)  or  510  grammes ;  Tartaric  Acid,  in 
powder,  27  ounces  (Imp.)  or  270  grammes; 
Citric  Acid,  in  powder,  18  ounces  (Imp.)  or  180 
grammes;  Refined  Sugar,  in  powder,  15  ounces 
(Imp.)  or  150  grammes.  Mix  the  powders 
thoroughly;  place  the  mixture  in  a  dish  or  pan 
of  suitable  form  heated  to  between  200°  and 
220°  F.  (93.3°  and  104.4°  C).  When  the  mix- 
ture, by  aid  of  careful  manipulation,  has  as- 
sumed a  granular  character,  separate  it  into 
granules   of  uniform   and   convenient  size  by 
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means  of  suitable  sieves.  Dry  the  granules  at 
a  temperature  not  exceeding  130°  F.  (54.4°  C). 
The  product  should  weigh  about  100  ounces 
(Imp.)  or  1000  grammes."   Br. 

The  object  of  this  combination  is  to  furnish 
sodium  citrate  and  tartrate  in  a  convenient  and 
portable  form.  As  the  water  has  been  driven 
off  by  heat,  no  reaction  takes  place  until  dis- 
solved in  water,  when  the  two  acids  combine 
with  the  soda  of  the  bicarbonate  to  produce 
sodium  tartrate  and  citrate,  and  the  carbon 
dioxide  escapes  with  brisk  effervescence.  It  is  in 
this  form  that  the  preparation  is  intended  to 
be  used.  The  salts  combine  laxative  with 
refrigerant  properties,  which  adapt  them  to  the 
febrile  state,  while  the  carbonic  acid  renders 
them  acceptable  to  the  stomach,  and  will  often 
check  nausea  and  vomiting. 

Dose,  one  to  two  drachms  (3.9  to  7.7  Gm.), 
which  may  be  taken  in  a  small  wineglassful  or 
more  of  water,  and  repeated  occasionally  as 
required. 

SODII  HYDROXIDUM.  U.  S.,  Br. 

SODIUM  HYDROXIDE  [Sodium  Hydrate,  Caustic  Soda, 
Soda,   Pharm.   1890] 

(so'di-I  hy-drox'i-dum ) 

NaOH  =  39.76 

"  It  should  contain  not  less  than  90  percent, 
of  pure  anhydrous  Sodium  Hydroxide,  and  not 
more  than  2  percent,  of  other  inorganic  sub- 
stances, with  the  exception  of  water.  It  should 
be  kept  in  well-stoppered  bottles  made  of  hard 
glass."    U.  S. 

Soda  Caustica  :  Hydrate  of  Soda ;  Natrium  Causti- 
cum,  s.  Uydricum  ;  Soude  caustique,  Fr.  Cod. ;  Natron, 
Aetznatron,  O.;  Soda  caustica,  /*.;  Hidrato  sodico,  Sp. 

"  Take  of  Solution  of  Soda  two  pints.  Boil 
down  the  solution  rapidly,  in  a  silver  or  clean 
iron  vessel,  until  there  remains  a  fluid  of  oily 
consistence,  a  drop  of  which  when  removed  on  a 
warmed  glass  rod  solidifies  on  cooling.  Pour 
the  fluid  on  a  clean  silver  or  iron  plate,  or  into 
moulds,  and,  as  soon  as  it  has  solidified,  break 
it  in  pieces,  and  preserve  it  in  stoppered  green 
glass  bottles."   Br.  1885. 

The  Solution  of  Sodium  Hydroxide,  being  a 
solution  of  the  caustic  alkali,  yields  it  on  evap- 
oration in  the  solid  state.  Metallic  vessels  are 
used  in  consequence  of  the  chemical  action  of 
soda  on  earthenware  or  porcelain,  and  the 
product  is  directed  to  be  kept  in  green 
glass  bottles  because  these  resist  its  action 
better  than  those  of  white  glass.  Sodium  hy- 
droxide is  usually  poured  into  cylindrical  moulds 
to  harden,  or  allowed  to  solidify  in  mass,  and 
broken  into  irregular  fragments. 

"  The  sodium  hydroxide,  sodium  hydrate,  or 
'  caustic  soda,'  of  commerce,  occurs  in  hard 
grayish-white  rods  or  cakes,  deliquescent,  very 
alkaline  and  corrosive.  It  affords  the  reactions 
characteristic  of  sodium.     It  usually  contains 


as  impurities  alumina,  carbonates,  chlorides, 
phosphates,  silicates,  and  sulphates.  A  clear 
solution  of  caustic  soda  may  be  used,  instead 
of  a  solution  of  Purified  Sodium  Hydroxide,  in 
all  analytical  operations  in  which  the  foregoing 
impurities  would  not  vitiate  the  result. 

Purified  Sodium  Hydroxide  may  be  ob- 
tained by  dissolving  caustic  soda  in  ethylic 
alcohol,  filtering  the  solution,  evaporating  it  to 
dryness  in  a  silver  dish,  occasionally  adding 
distilled  water  during  the  evaporation.  The 
residue  is  Purified  Sodium  Hydroxide.  It 
should  yield  no  characteristic  reaction  with  the 
tests  for  phosphates  or  sulphates,  and  not  more 
than  the  slightest  reactions  with  the  tests  for 
carbonates.     It  is  not  quite  free  from  alumina. 

Pure  Sodium  Hydroxide  may  be  prepared 
by  the  interaction  of  pure  barium  hydroxide 
and  sodium  sulphate,  or  by  the  interaction  of 
pure  sodium  and  water.  A  solution  of  Pure 
Sodium  Hydroxide  is  required  only  in  testing 
for  small  quantities  of  aluminium."  Br.  1898, 
Appendix. 

Sodium  hydroxide  has  been  made  on  a  large 
scale  by  simply  modifying  the  Leblanc  process 
(see  Sodii  Carbonas),  so  that  more  coal  is  added 
in  the  black-ash  fusion,  when  carbonate  is  re- 
duced to  hydroxide  with  the  liberation  of  car- 
bon monoxide  by  the  action  of  the  quick-lime, 
the  reactions  being : 

CaCOs  +  C  =  CaO  +  2CO 
Na2C0s  +  CaO  +  H2O  = 

2XaOH  +  CaCOs 
It  is  also  made  like  the  corresponding  com- 
pound, caustic  potash,  by  the  decomposition  of 
sodium  carbonate  in  solution  by  quick-lime. 
(See  Liquor  Sodii  Hydroxidi.)  It  may  also  be 
purified  from  carbonate,  and  from  lime  salts 
and  other  impurities,  as  the  potassium  hy- 
droxide is  purified  by  treatment  with  alcohol, 
which  dissolves  the  alkali,  but  leaves  the  salts 
insoluble.  (See  Sodii  Carbonas,  page  1136.) 
Chemically  pure  sodium  hydroxide  can  be  made 
with  commercial  success  from  metallic  sodium. 
The  sodium  is  oxidized  in  water,  using  small 
pieces  in  succession,  and  keeping  the  tempera- 
ture from  rising  too  high.  So  obtained  it  is 
free  from  sodium  chloride  and  sulphate,  and 
from  alumina,  silica,  and  ferric  oxide.  (A.  J.  P., 
xlii.  50.)  Klas  Lindroth  obtained  a  product  con- 
taining a  mere  trace  of  carbonate  and  chloride 
by  evaporating  the  solution  of  impure  sodium 
hydroxide  until  it  has  a  sp.  gr.  of  1.375,  and 
allowing  it  to  crystallize  at  a  temperature  of 
17°  F.  (A.  J.  P.,  xliv.  106.)  The  manufacture 
of  caustic  soda  in  the  United  States  has  de- 
veloped very  greatly  within  the  last  few  years, 
it  being  manufactured  in  connection  with  soda 
ash  at  the  works  of  the  Solvay  Process  Co., 
of  Syracuse,  New  York,  and  Detroit,  Michigan, 
and  the  Michigan  Alkali  Co.,  at  Wyandotte, 
Michigan,  and  electrolytically  at  Niagara  Falls 
by  the  Matthiessen  Alkali  Co.  The  importa- 
tions of  caustic  soda  are  therefore  decreasing, 
and  will  probably  soon  cease  entirely;  they 
amounted  to  33,000  tons  in  1897,  but  had  di- 
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minished  to  1500  tons  in  1904.  The  American 
production  for  1904  amounted  to  80,173  tons, 
valued  at  $2,924,850. 

Properties. — It  is  officially  described  as  "  dry. 
white  flakes,  fused  masses,  or  translucent  or 
opaque  white  pencils,  showing  a  crystalline 
fracture,  odorless,  and  having  a  caustic  taste. 
Great  caution  is  necessary  in  tasting  and 
handling  it,  as  it  rapidly  destroys  organic  tis- 
sues. Exposed  to  the  air,  it  rapidly  deliquesces, 
absorbs  carbon  dioxide,  and  becomes  covered 
with  a  drv  coating  of  carbonate.  Soluble  in 
about  1  part  of  water  at  25°  C.  (77°  F.),  and 
in  0.8  part  of  boiling  water;  very  soluble  in 
alcohol.  When  heated  to  about  525°  C.  (977° 
F.),  Sodium  Hydroxide  melts  to  a  clear,  oily 
liquid,  and  at  a  bright  red  heat  it  is  slowly 
volatilized  unchanged.  "When  introduced  into  a 
non-luminous  flame,  it  imparts  to  it  an  intense 
yellow  color.  A  solution  of  Sodium  Hydroxide, 
even  when  <rreatly  diluted,  gives  an  alkaline 
reaction  with  red  litmus  paper.  The  aqueous 
solution  (1  in  20)  should  be  perfectly  clear  and 
colorless  (absence  of  organic  matter  a>;d  insol- 
uble impurities),  and  after  being  acidulated 
with  acetic  acid,  it  should  yield  no  precipitate 
on  the  addition  of  an  excess  of  tartaric  acid 
T.S.  (limit  of  potassium).  The  aqueous  solu- 
tion of  Sodium  Hydroxide  (l  in  20),  slightly 
acidulated  with  hydrochloric  acid,  should  not  re- 
spond to  the  Time-Limit  T<  -  nvy  metals 
Part  III,  Test   No.  121).     On  adding  a 

Blight  excess  of  diluted  Bulphuric  acid  to  L( 
of  an  aqueous  solution  of  Sodium  Hydroxide 
(1  in  10),  no  distinct  effervescence  should  occur 
(limit  of  carbonate).  I!'  0.7  (5m.  of  Sodium 
Hydroxide  he  dissolved  in  1.5  Cc.  of  Water,  and 
the  solution  added  to  10  Cc.  of  alcohol,  not  more 
than  a  Blight,  white  precipitate  should  occur 
within  ten  minutes  (limit  of  nlicate,  etc  I.  In- 
troduce about  1  Ghn.  of  Sodium  Hydroxide  into 
a  stoppered  weighing-bottle,  and  weigh  accu- 
rately. Dissolve  this  in  about  .">o  ( v.  of  water, 
and  titrate  the  solution  with  normal  sulphuric 
acid  V.S.,  using  methyl-orange  T.S.  as  indi- 
cator. Multiply  the  number  of  Cc.  of  the 
normal  sulphuric  acid  V.S.  consumed,  by 
3.970,  and  divide  this  product  by  the  weight  of 
the  Sodium  Hydroxide  taken:  the  quotient  rep- 
resents the  percentage  of  Sodium  Hydroxide 
present."    U.  S. 

As  prepared  by  the  Br.  1885  process,  sodium 
hydroxide  is  in  grayish-white  fragments,  opaque, 
brittle,  and  extremely  corrosive.  It  is  deliques- 
cent, very  soluble  in  water,  soluble  in  alcohol, 
and  possessed  of  all  the  alkaline  properties  of 
potassium  hydroxide,  from  which  it  differs  in 
imparting  a  yellow  color  to  flame,  and  in  not 
giving  in  solution  a  yellow  precipitate  with 
platinic  chloride  or  a  crystalline  precipitate  with 
tartaric  acid  in  excess.  When  heated  it  melts, 
and  at  an  intense  heat  evaporates.  Though  deli- 
quescent, like  potassium  hydroxide,  it  does  not, 
like  that  alkali,  become  permanently  liquid,  but 
forms  a  paste,  which  after  a  time  effloresces. 
The  difference  in  this  respect  between  the  two 


alkalies  is  owing  to  the  circumstance  that,  while 
both  are  converted  into  carbonates  by  uniting 
with  the  carbon  dioxide  of  the  air,  potassium 
hydroxide  forms  a  dehquescent  and  sodium  hy- 
droxide an  efflorescent  salt.  It  is  apt  to  con- 
tain 20  or  25  per  cent,  of  water  and  impurities 
originating  from  the  sodium  carbonate  used  in 
preparing  the  solution  from  which  it  is  made. 
The  official  volumetric  assay  permits  the  pres- 
ence of  10  per  cent,  of  water  and  impurities, 
but  limits  the  fixed  impurities  to  2  per  cent. 

If  the  solution  be  coloi'ed  brown  by  hydrogen 
or  ammonium  sulphide,  the  presence  of  lead 
may  be  suspected,  derived  probably  from  the 
vessels  in  which  it  has  been  kept.  It  is 
used  externally  as  a  caustic  in  the  same  manner 
as  potassium  hydroxide,  when  cast  into  sticks. 
It  has  the  advantage  of  being  less  deliquescent, 
and  is  probably  milder.1  It  may  be  used  also 
for  making  the  solution  of  sodium  hydroxide 
extemporaneously.  (See  Liquor  Sodii  //•/- 
droxidi.)  For  the  general  effects  of  sodium 
hydroxide  upon  the  system,  see  Sodii  Carbonas, 
1140. 

Off.  Prep. — Antimonium  Sulphuratum,  Br.; 
Benemum  Purification.  V.  8.;  Hydrargyri  Oxiduni 
Flavum,  U.  8.;  Liquor  Sodii  Hydroxidi,  U.  S. 

SODII  HYPOPHOSPHIS,  U.  S.,  Br. 

SODIUM  HYPOPHOSPHITE 

( tO'dl-I  hy-po-phta'phls) 

NaPHgOt-r  0*0  =  105.29 

should  contain  not  less  than  98  percent. 
of  pure  Sodium  Hypophosphite  [PO.HsONa  + 
HiO],    and    should   be   kept    in    well-stoppered 

bottles;  caution  should  be  observed  in  dispensing 
ii  Hypophosphite,  as  explosion  is  liable  to 
occur  when  it  is  triturated  or  heated  with  ni- 
trates chlorates,  or  other  oxidizing  agents." 
U.  S.  "  Sodium  Hypophosphite,  NaPH2C>2,  Is 
obtained  by  the  interaction  of  sodium  carbonate 
and  calcium  hypophosphite."    Br. 

Natrium  Hypophosphorosum.  Hypophosphis  So- 
dlcus  :  Hypophosphite  of  Soda  :  Hypophosphite  de 
Soude,  I  i.  Cod;  Unterphosphorigsaures  Natron,  O. ; 
Hlpofosfito  sodico,  tsp. 

Preparation. — Sodium  hypophosphite  is  pre- 
pared by  mixing  solutions  of  calcium  hypophos- 
phite and  monohydrated  sodium  carbonate,  in 
the  proportion  of  eight  ounces  of  the  former 
dissolved  in  five  pints  of  water  to  six  of  the 
latter  in  two  pints  of  water.   Double  decomposi- 

1  London  Paste. — The  formula  used  at  the  London 
Throat  Hospital  for  preparing  this  caustic  is  as 
follows :  Take  of  caustic  soda  and  unslaked  lime 
equal  parts.  Reduce  to  a  fine  powder  in  a  warm 
mortar,  and  mix  intimately.  Keep  In  well-closed 
bottles,  and  when  required  for  use  take  as  much 
as  is  sufficient.  It  is  recommended  for  destroying  en- 
larged tonsils  or  the  elongated  uvula,  where  treat- 
ment with  the  "  guillotine "  or  scissors  is  objected 
to.  This  preparation  resembles  the  Vienna  Paste. 
but  is  preferable  in  consequence  of  its  being  less 
liable  to  spread  beyond  the  limits  of  application. 
Soda  being  used  instead  of  potash,  and  water  in 
place  of  alcohol,  the  operation  is  much  less  pain- 
ful.    (AT.  R.,  Aug.   1878.) 
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tion  takes  place,  with  the  formation  of  calcium 
carbonate  and  sodium  hypophosphite,  of  which 
the  latter  is  held  in  solution  and  the  former  is 
precipitated.  After  filtration  to  separate  the  cal- 
cium carbonate,  the  solution  is  evaporated  to  a 
pellicle,  and  then  stirred  constantly  until  the  salt 
granulates,  the  heat  being  continued.  If  re- 
quired quite  pure,  the  granulated  salt  is  dis- 
solved in  official  alcohol,  and  the  liquid,  having 
been  evaporated  to  a  syrupy  consistence,  is  set 
aside  to  crystallize. 

Sometimes  sodium  hypophosphite  explodes 
with  violence  during  the  evaporation  of  its  so- 
lution. This  was  ascribed  to  the  use  of  too  high 
a  temperature;  but  the  same  accident  has  oc- 
curred when  the  heat  was  applied  by  means  of 
a  water  bath.  (See  A.  J.  P.,  1860,  p.  87.)  In 
a  communication  of  Tuson  to  the  Chemical 
News  (No.  31,  p.  46),  it  is  stated  that,  though 
he  had  superintended  the  manufacture  of  large 
quantities  of  calcium  and  sodium  hypophos- 
phites,  he  had  never  witnessed  anything  like  an 
explosion ;  but  the  heat  employed  in  evaporation 
had  never  approached  100°  C.  (212°  F.),  and 
this  is  probably  the  true  explanation.  Caution, 
therefore,  should  be  observed  to  evaporate  at  a 
low  temperature. 

Properties. — As  described  in  the  U.  S.  Pharm. 
(8th  Rev.),  sodium  hypophosphite  occurs  in 
"small,  colorless,  transparent,  rectangular  plates 
of  a  pearly  lustre,  or  a  white,  granular  powder, 
odorless,  and  having  a  bitterish-sweet,  saline 
taste.  Very  deliquescent  on  exposure  to  moist 
air.  Soluble  in  about  1  part  of  water,  and  in 
about  25  parts  of  alcohol  at  25°  C.  (77°  F.) ; 
in  0.12  part  of  boiling  water,  and  in  1  part  of 
boiling  alcohol;  slightly  soluble  in  absolute 
alcohol;  insoluble  in  ether.  When  heated  in  a 
test-tube,  the  salt  at  first  loses  its  water  of  crys- 
tallization, and  at  about  200°  C.  (392°  F.)  it  is 
decomposed,  evolving  hydrogen  and  hydrogen 
phosphide  which  burns  spontaneously  with  a 
bright  yellow  flame.  Finally,  there  is  left  a 
residue  of  sodium  pyrophosphate  and  metaphos- 
phate,  sometimes  mingled  with  a  little  red 
phosphorus.  To  a  non-luminous  flame  the  salt 
imparts  an  intense  yellow  color.  An  aqueous 
solution  of  Sodium  Hypophosphite  is  neutral  or 
slightly  alkaline  to  litmus  paper.  The  diluted 
aqueous  solution,  slightly  acidulated  with  di- 
luted sulphuric  acid,  yields,  with  silver  nitrate 
T.S.,  a  white  precipitate,  which  rapidly  turns 
brown  or  black,  owing  to  the  separation  of 
metallic  silver.  With  copper  sulphate  T.S.,  on 
gentle  heating,  a  reddish-brown  precipitate  is 
formed. 

When  the  aqueous  solution  of  the  salt  (1 
in  20),  acidulated  with  hydrochloric  acid,  is 
added,  drop  by  drop,  to  an  excess  of  mercuric 
chloride  T.S.,  a  white  precipitate  of  mercurous 
chloride  is  formed.  On  further  addition  of  the 
hypophosphite  solution  in  excess,  the  precipi- 
tate becomes  gray  from  reduction  to  metallic 
mercury.  The  aqueous  solution  (1  in  20)  should 
not  be  colored  red  by  the  addition  of  a  drop  of 
phenolphthalein  T.S.,  nor  effervesce  on  the  addi- 


tion of  an  acid  (absence  of  caustic  alkali  and 
carbonate) .  The  aqueous  solution  of  the  salt 
(1  in  20),  acidulated  with  hydrochloric  acid, 
should  not  respond  to  the  Time-Limit  Test  for 
heavy  metals  (see  Part  III,  Test  No.  121).  If 
5  Cc.  of  the  aqueous  solution  of  the  salt  (1  in 
10)  be  measured  into  a  beaker  containing  3  Cc. 
of  nitric  acid,  diluted  with  about  10  Cc.  of 
water  and  evaporated  to  dryness  on  a  water- 
bath,  the  residue  should  not  respond  to  the 
Modified  Gutzeit's  Test  for  arsenic  (see  Part 
III,  Test  No.  17)."  U.  S. 

Sodium  hypophosphite  is  described  in  the 
British  Pharmacopoeia  as  "  a  white  granular 
salt,  having  a  bitter  nauseous  taste.  It  is  deli- 
quescent, soluble  in  its  own  weight  of  water 
and  in  30  parts  of  alcohol  (90  per  cent.),  but 
insoluble  in  ether.  When  heated  in  air  it  yields 
spontaneously  inflammable  hydrogen  phosphide 
and  hydrogen.  It  colors  flame  strongly  yellow. 
It  is  rapidly  attacked  by  oxidizing  agents.  Its 
solution  yields  with  a  warm  solution  of  copper 
sulphate  a  red  precipitate  of  cuprous  hydride, 
which,  on  boiling,  evolves  hydrogen.  0.5 
gramme  boiled  for  ten  minutes  with  25  cubic 
centimetres  of  water  and  1.15  grammes  of  potas- 
sium permanganate,  and  filtered,  should  afford 
a  nearly  colorless  solution.  It  should  yield  no 
characteristic  reaction  with  the  tests  for  lead, 
copper,  iron,  aluminium,  zinc,  calcium,  mag- 
nesium, potassium,  ammonium,  chlorides,  or  sul- 
jmates,  only  the  slightest  reactions  with  the  tests 
for  carbonates,  and  its  solution  should  give 
little  or  no  precipitate  with  solution  of  lead 
acetate  (limit  of  phosphates  and  phosphites)." 
Br. 

Hypophosphorous  acid  consists  of  one  atom 
of  phosphorus,  two  of  oxygen,  and  three  of 
hydrogen,  of  which,  however,  only  one  is  re- 
placeable by  metal.  It  has  a  strong  affinity  for 
oxygen,  and  acts  therefore  as  a  powerful  de- 
oxidizing agent,  as  is  shown  by  its  reducing 
silver  and  mercury  from  their  salts.  The  solu- 
bility of  sodium  hypophosphite  is  increased  by 
the  addition  of  irypophosphorous  acid.  As  the 
soluble  salts  of  mercury  and  silver  are  reduced 
by  the  hypophosphites,  they  are  of  course 
incompatible  with  sodium  hypophosphite  in 
prescriptions.  With  calcium  hypophosphite, 
all  the  soluble  sulphates  and  carbonates  pro- 
duce precipitates. 

Uses. — The  hypophosphites  were  first  recom- 
mended by  Churchill  in  the  treatment  of 
phthisis  and  subsequently  by  J.  D.  Brown  in 
diseases  attended  with  loss  of  nerve  power,  and 
in  many  of  the  complaints  of  infancy  con- 
nected with  the  scrofulous  diathesis  and  defect 
in  the  osseous  system.  (B.  M.  S.  J.,  lxxiii. 
412,  Dec.  21,  1865.)  Their  value  is,  however, 
problematical. 

Dose,  ten  to  twenty  grains  (0.65  to  1.3 
6m.),  three  times  a  day. 

Off.  Prep. — Emulsum  Olei  Morrhuae  cum  Hypo- 
phosphitibus,  77.  8.;  Syrupus  Hypophosphitura, 
U.  S.;  Syrupus  Hypophosphitum  Compositus, 
U.S. 
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SODII  IODIDUM.  U.  S.,  Br. 

SODIUM  IODIDE 

(so'di-I  i-6d'i-dum) 

Nal=  148.78 

"  It  should  contain  not  less  than  98  percent, 
of  pure  Sodium  Iodide,  and  should  be  kept  in 
well-stoppered  bottles."  U.  S.  "  Sodium  Iodide, 
Nal,  may  be  prepared  from  iodine  and 
sodium  hydroxide  by  a  process  similar  to  that 
employed  in  making  Potassium  Bromide;  the 
salt  being  crystallized  at  a  temperature  of  not 
less  than  68°  F.  (20°  C.)."  Br. 

Iodure  de  Sodium,  Fr.  Cod. ;  Natrium  Jodatum, 
P.  O. ;  Natriumjodid,  Jodnatrium,  O. ;  Yoduro  sodico, 
Bp. 

Preparation. — This  iodide  may  be  prepared 
either  by  treating  a  solution  of  sodium 
hydroxide  with  iodine,  or  by  double  decom- 
position between  ferrous  iodide  and  sodium 
carbonate,  precisely  as  potassium  iodide  is 
obtained  by  the  corresponding  processes  for 
that  salt.  As  only  small  quantities  are  likely  to 
be  wanted  as  a  medicine,  the  latter  process  is 
preferable,  being  more  easily  conducted  on  a 
small  scale.  (See  Procter's  paper  on  the  prep- 
aration of  this  iodide,  in  A.  J.  P.,  July, 
1854,  p.  305.) 

Properties. — It  is  a  very  soluble  white  salt, 
crystallizing  in  anhydrous  cubes  from  a  hot 
solution,  and  in  oblique  rhombic  prisms,  with 
two  molecules  of  water,  by  spontaneous  evapo- 
ration. It  is  officially  described  as  in  "color- 
less, cubical  crystals,  or  a  white,  crystalline 
powder;  odorless,  and  having  a  saline  and 
slightly  bitter  taste.  In  moist  air  Sodium 
Iodide  deliquesces  and  frequently  undergoes 
decomposition,  the  salt  assuming  a  brown  tint. 
Soluble  in  about  0.5  part  of  water,  and  in 
about  3  parts  of  alcohol  at  25°  C.  (77°  F.) ; 
in  0.33  part  of  boiling  water,  and  in  1.4  parts 
of  boiling  alcohol.  When  strongly  heated  the 
salt  melts,  and  at  a  bright  red  heat  it  is  slowly 
volatilized  and  partly  decomposed.  To  a  non- 
luminous  flame  it  imparts  an  intense  yellow 
color.  An  aqueous  solution  of  Sodium  Iodide 
is  slightly  alkaline  to  red  litmus  paper.  If 
1  Gm.  of  the  salt  be  dissolved  in  water,  and 
0.1  Cc.  of  tenth-normal  sulphuric  acid  V.S. 
be  added,  no  red  color  should  be  produced 
by  the  addition  of  a  drop  of  phenolphthalein 
T.S.  even  after  heating  (limit  of  alkali).  If 
to  5  Cc.  of  the  aqueous  solution  (1  in  20)  1 
Cc.  of  chlorine  water  be  added,  iodine  will  be 
liberated  and  impart  to  the  solution  a  light 
reddish-brown  color.  On  agitating  this  mix- 
ture with  a  few  drops  of  chloroform,  the  latter 
will  acquire  a  violet  color.  A  solution  of  1 
Gm.  of  the  salt  in  1  Cc.  of  water  should  yield 
no  precipitate  with  1  Cc.  of  sodium  bitartrate 
T.S.  (limit  of  potassium).  The  aqueous  solu- 
tion of  the  salt  (1  in  20),  slightly  acidulated 
with  hydrochloric  acid,  should  not  respond  to 
the  Time-Limit  Test  for  heavy  metals  (see 
Part  III,  Test  No.  121).     If  0.5  Gm.  of  the 


salt  be  dissolved  in  10  Cc.  of  distilled  water, 
which  has  been  previously  boiled  and  cooled 
in  a  small  flask,  the  solution  should  not  have  a 
distinct  yellow  tint  (absence  of  free  iodine), 
nor  should  the  solution  acquire  a  yellow  color 
within  half  a  minute  after  the  addition  of  2 
drops  of  diluted  sulphuric  acid  (which  should 
be  free  from  sulphurous  acid  or  nitrous  acid) 
(limit  of  iodate).  Ten  Cc.  of  the  aqueous 
solution  of  the  salt  (1  in  20),  when  acidulated 
with  hydrochloric  acid,  should  not  be  rendered 
turbid  by  the  addition  of  1  Cc.  of  potassium 
sulphate  T.S.  (absence  of  barium).  If  5  Cc. 
of  the  aqueous  solution  be  gently  heated  with 
1  drop  of  ferrous  sulphate  T.S.,  1  drop  of 
ferric  chloride  T.S.,  and  0.5  Cc.  of  potassium 
hydroxide  T.S.,  no  blue  color  should  appear 
after  acidulating  the  mixture  with  hydrochloric 
acid  (absence  of  cyanide).  If  to  1  Gm.  of 
Sodium  Iodide,  contained  in  a  test-tube  of 
about  40  Cc.  capacity,  5  Cc.  of  water,  5  Cc. 
of  potassium  hydroxide  T.S.,  and  about  0.2 
Gm.  of  aluminum  wire  be  added,  and  if  in  the 
upper  portion  of  the  test-tube  a  pledget  of 
purified  cotton  be  inserted,  and  over  the  mouth 
there  be  placed  a  piece  of  moistened  red  litmus 
paper,  then  if  the  tube  be  heated  upon  a  water- 
bath  for  fifteen  minutes,  no  blue  coloration  of 
the  paper  should  be  discernible  (limit  of 
nitrates  and  nitrites).  If  0.2  Gm.  of  Sodium 
Iodide  be  dissolved  in  2  Cc.  of  ammonia  water, 
and  15  Cc.  of  tenth-normal  silver  nitrate  V.S. 
be  added,  then  after  thoroughly  agitating  and 
filtering,  the  filtrate,  upon  supersaturating  with 
nitric  acid,  should  not  become  more  than 
slightly  turbid,  nor  should  any  darkening 
appear  within  ten  minutes  (limit  of  chlorides 
and  bromides,  and  absence  of  thiosulphate) . 
If  0.5  Gm.  of  the  well-dried  salt  be  dissolved 
in  10  Cc.  of  distilled  water,  and  about  5  drops 
of  potassium  chromate  T.S.  be  added,  it  should 
require  not  more  than  34.6  Cc.  nor  less  than 
33  Cc.  of  tenth-normal  silver  nitrate  V.S.  to 
produce  a  permanent  red  color  (corresponding 
to  at  least  98  percent,  of  pure  Sodium  Iodide)." 
U.  S.  "A  dry  white  crystalline  deliquescent 
powder,  having  a  saline  and  somewhat  bitter 
taste,  readily  soluble  in  less  than  its  weight  of 
water  and  in  3  parts  of  alcohol  (90  per  cent.). 
It  affords  the  reactions  characteristic  of  sodium 
and  of  iodides.  Each  gramme  should  not  lose 
more  than  0.05  gramme  of  water  when  dried 
at  248°  F.  (120°  C);  and  each  gramme  of 
this  dried  salt,  when  dissolved  in  water,  should 
require  for  complete  precipitation  not  less 
than  66.5  cubic  centimetres  of  the  volumetric 
solution  of  silver  nitrate.  It  should  yield  no 
characteristic  reaction  with  the  tests  for  lead, 
copper,  arsenium,  iron,  aluminium,  calcium, 
magnesium,  potassium,  ammonium,  bromates, 
cyanides,  carbonates,  or  iodates,  and  only  the 
slightest  reactions  with  the  tests  for  bromides, 
chlorides,   or  sulphates."   Br. 

Uses. — Sodium  iodide  has  the  same  thera- 
peutic effects  and  is  used  in  the  same  diseases 
as  potassium  iodide.     It  is  said  to  be  better 
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borne  than  the  latter  iodide,  although  it  contains 
about  8  per  cent,  more  iodine  than  the  potas- 
sium salt.  In  Italy  it  has  been  used  with  re- 
markable success  in  constitutional  syphilis.  At 
the  suggestion  of  Gross,  it  was  employed  by 
John  J.  Black,  at  the  Philadelphia  Hospital,  as 
a  substitute  for  potassium  iodide  in  the  treat- 
ment of  syphilitic  affections,  and  seemed  to  be 
not  less  efficacious  than  that  medicine,  while 
producing  none  of  its  unpleasant  effects.  (Am. 
J.  M.  S.,  July,  1865,  p.  87.) 

Dose,  ten  grains  (0.65  Gm.),  gradually  in- 
creased to  forty  grains  (2.6  Gm.),  three  times 
a  day,  dissolved  in  three  fluidounces  (90  Cc.) 
of  water. 

SODII  NITRAS.  U.  S. 

SODIUM  NITRATE 

(so'di-I  nl'tras) 

NaN03  =  84.45 

"  It  should  contain  not  less  than  99  percent, 
of  pure  Sodium  Nitrate  [N02.0Na],  and 
should  be  kept  in  well-stoppered  bottles."   U.  S. 

Nitrate  of  Soda,  Cubic  Nitre,  Chile  Saltpeter  ;  Nitras 
(Azotas)  Sodicus,  Nitrum  Cubicum  ;  Azotate  (Ni- 
trate) de  Soude,  Fr.  Cod.;  Nitre  cubique,  Nitrate  de 
Chili,  Fr. ;  Natrium  Nitricum,  P.  Q. ;  Natriumnitrat, 
Chilesalpeter,  <?.;  Nitrato  di  sodio,  It. 

This  salt,  called  also  cubic  nitre,  was  first 
recognized  as  official  in  1870.  Sodium  nitrate 
is  imported  from  South  America,  where  it  is 
found  naturally,  especially  in  the  desert  of 
Atacama,  forming  beds  of  vast  extent.  The 
nitrate  deposits  have  been  found  uniformly 
through  a  zone  250  geographical  miles  in  length 
north  to  south,  and  two  geographical  miles 
in  width  east  to  west.  It  was  estimated  that  the 
nitrate  beds  contained  the  enormous  quantity  of 
99,031,525  tons,  and  it  was  stated  that  with  the 
(1887)  export  duty  the  deposits  woidd  yield 
a  revenue  of  £230,809,474.  (J.  Soc.  Chem.  Ind., 
1887,  229.)  Attempts  were  made  between 
1820  and  1830  to  export  it  to  England  and  the 
United  States;  but  the  cargoes  were  unsalable. 
Soon  afterwards,  however,  its  value  became 
known.  The  salt  has  been  found  also  largely 
in  Brazil,  in  the  province  of  Bahia,  near  the 
river  San  Francisco.  (A.  J.  P.,  Nov.  1861, 
502.)  For  an  account  of  the  sodium  nitrate 
deposits  of  Chili,  see  Potassii  Nitras.  The 
shipments  of  sodium  nitrate  from  South  Amer- 
ican ports  to  all  parts  amounted  in  1904  to 
1,463,000  tons  and  in  1905  to  1,583,000  tons. 
The  importations  into  the  United  States  were, 

1904,  297,864  tons  valued  at  $9,260,808;  and  in 

1905,  282,692  tons  valued  at  $9,557,522.  The 
crude  salt  is  in  saline  lumps,  rather  soft  and 
friable,  and  damp  on  the  surface.  Its  varieties 
are  classified,  according  to  their  color  and  state 
of  aggregation,  as  white  compact,  yellow,  gray 
compact,  gray  crystalline,  white  crystalline. 

"  Caliche,"  as  the  crude  mineral  is  called,  con- 
tains from  48  to  75  per  cent,  of  sodium  nitrate, 


from  20  to  40  per  cent,  of  sodium  chloride,  and 
smaller  amounts  of  sodium  sulphate,  calcium 
sulphate,  potassium  nitrate,  and  potassium  and 
sodium  iodate  (from  0.059  to  0.175  per  cent, 
of  iodine).  Occasionally  calcium  borate,  asso- 
ciated with  sodium  borate,  is  found  under  the 
beds  of  the  nitrate. 

Properties. — Sodium  nitrate,  when  pure,  is 
in  "  colorless,  transparent,  rhombohedral  crys- 
tals, odorless,  and  having  a  cooling  saline,  and 
slightly  bitter  taste.  Hygroscopic  in  moist  air. 
Soluble  in  about  1.1  parts  of  water,  and  in 
about  100  parts  of  alcohol  at  25°  C.  (77°  F.) ;  in 
0.6  part  of  boiling  water,  and  in  40  parts  of  boil- 
ing alcohol.  When  heated  to  312°  C.  (593.6° 
F.),  the  salt  melts  without  decomposition.  At 
a  higher  temperature  it  evolves  oxygen,  and 
is  reduced  to  nitrite.  When  Sodium  Nitrate 
is  heated  with  charcoal,  the  mixture  defla- 
grates. To  a  non-luminous  flame  it  imparts  an 
intense  yellow  color.  Its  aqueous  solution  is 
neutral  to  litmus  paper.  If  the  aqueous  solu- 
tion be  mixed  in  a  test-tube  with  a  drop  of 
diphenylamine  T.S.,  and  sulphuric  acid  be 
carefully  poured  in,  so  as  to  form  a  separate 
layer,  a  deep  blue  color  will  appear  at  the 
line  of  contact.  The  aqueous  solution  of  the 
salt  (1  in  20),  slightly  acidulated  with  hydro- 
chloric acid,  should  not  respond  to  the  Time- 
Limit  Test  for  heavy  metals  (see  Part  III, 
Test  No.  121).  If  to  10  Cc.  of  the  aqueous 
solution  of  the  salt  (1  in  20)  1  Cc.  of  chloro- 
form be  added,  and  then  chlorine  water  which 
has  been  diluted  with  an  equal  volume  of  water 
be  introduced,  drop  by  drop,  with  agitation, 
the  chloroform  should  remain  free  from  any 
violet  tint  (absence  of  iodide)."  U.  S.  Like 
potassium  nitrate,  it  deflagrates  when  thrown 
on  the  fire,  but  it  is  distinguished  by  giving 
rise  to  an  orange-yellow  flame,  and  by  the 
rhomboidal  shape  of  its  crystals,  those  of  nitre 
being  long  six-sided  prisms.  It  evolves  ruddy 
fumes  when  warmed  in  a  test-tube  with  sul- 
phuric acid  and  copper  wire. 

Uses. — This  salt  has  been  praised  as  a 
remedy  in  dysentery  (see  15th  ed.  U.  S.  D.), 
in  the  dose  of  from  half  an  ounce  to  an  ounce 
(15.5  to  31  Gm.)  in  the  course  of  the  day 
in  dilute  solution,  but  is  at  present  very  rarely, 
if  ever,  used  in  practical  medicine. 

Off.  Prep. — Liquor  Sodii  Phosphatis  Composi- 
tus,  U.  S. 

SODII  NITRIS.  U.  S.,  Br. 

SODIUM  NITRITE 

(so'di-I  rri'trls) 
NaN02  =  68.57 

"  It  should  contain  not  less  than  90  percent, 
of  pure  Sodium  Nitrite  [NO.ONa],  and  should 
be  kept  in  well-stoppered  bottles."  U.  S.  "A 
salt,  NaN02,  obtained  by  fusing  sodium  nitrate 
with  metallic  lead."  Br. 

Nitrite  of  Sodium.  Nitrite  of  Soda ;  Nitrite  de 
Soude,   Fr. ;   Salpetrigsaures   Natron,    O. 
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This  salt  was  official  in  the  U.  S.  Pharma- 
copoeia of  1890  for  the  first  time :  it  was  intro- 
duced for  the  purpose  of  furnishing  the  nitrous 
radical  to  form  ethyl  nitrite  in  the  preparation 
of  spirit  of  nitrous  ether.  (See  Spiritus 
jEtheris  Nitrosi.) 

Preparation. — According  to  M.  A.  Darbon 
it  is  made  on  a  large  scale  as  follows :  Sodium 
nitrate  is  melted  in  large  cast  iron  vessels, 
whereby  hygroscopic  water  is  removed  and  a 
part  of  the  iodides  and  iodates,  still  present, 
are  decomposed.  At  310°  C.  the  nitrate  be- 
gins to  fuse.  It  is  heated  to  400°  to  420° 
('.,  and  pure  metallic  lead  in  thin  sheets  is 
gradually  added,  the  mass  being  constantly 
stirred,  about  280  parts  of  lead  being  neces- 
sary for  100  parts  of  sodium  nitrate  used.  The 
lead  must  be  as  free  as  possible  from  other 
metals  and  antimony  particularly  must  be 
absent.  When  all  the  lead  has  been  added, 
care  having  been  exercised  to  prevent  over- 
heating, the  stirring  must  be  kept  up  for 
some  time,  and  the  melted  mass  is  then,  by 
means  of  a  cast  iron  ladle,  run  in  the  form  of 
thin  threads  into  water  with  constant  stirring. 

In  this  process,  besides  the  nitrite,  about  1  per 
cent,  of  sodium  hydroxide  is  produced,  which 
in  its  turn  dissolves  a  portion  of  lead,  and  lias 
to  be  removed  during  the  subsequent  purifica- 
tion, either  by  nitric  acid  or  by  lead  nitrate  or 
sulphuric  acid.  The  crude  products  are  a 
solution  containing  the  nitrite,  undeeomposed 
saltpetre,  sodium  hydroxide  holding  lead  in 
solution,  the  soluble  impurities  of  the  sodium 
nitrate,  such  as  sodium  chloride,  etc.,  and  a 
residue  consisting  of  lead  oxide,  a  little  metallic 
lead,  and  a  certain  proportion  of  lead  peroxide. 
The  solution  strained  from  the  residue,  with  the 
washings,  is  diluted  to  about  G°  to  8°  B., 
neutralized  with  nitric  acid  as  long  as  a  pre- 
cipitate is  formed,  separated  from  this  precipi- 
tate, concentrated  to  42°  to  4;")°  B.  while 
warm,  and  then  left  to  crystallize — the  crys- 
tals requiring  possibly  recrystallization.  The 
pure  crystals  are  separated  by  a  centrifugal 
machine,  washed,  dried  and  packed  in  cylin- 
ders of  double  thickness  of  parchment  paper. 
(Chcm.  News,  Sept.  22,  1899,  146.) 

Properties. — It  is  officially  described  as  in 
"  white,  opaque,  fused  masses,  or  pencils,  or 
colorless,  transparent,  hexagonal  crystals;  odor- 
less, and  having  a  mild,  saline  taste.  When 
exposed  to  the  air,  the  salt  deliquesces  and  is 
gradually  oxidized  to  sodium  nitrate,  and  be- 
comes unfit  for  use.  Soluble  in  about  1.4 
parts  of  water  at  25°  C.  (77°  F.),  and  very 
soluble  in  boiling  water;  slightly  soluble  in 
alcohol.  When  heated,  the  salt  melts,  and  at  a 
red  heat  it  is  decomposed,  yielding  oxygen, 
nitrogen  dioxide,  and  sodium  oxide.  To  a  non- 
luminous  flame  it  imparts  an  intense  yellow 
color.  An  aqueous  solution  of  Sodium  Nitrite 
should  be  colorless  and  give  a  slightly  alkaline 
reaction  with  red  litmus  paper.  If  the  aque- 
ous solution  of  the  salt  be  mixed  with  some 
potassium   iodide   T.S.,   and   a   few   drops   of 


an  acid  added,  iodine  will  be  liberated,  and 
nitrogen  dioxide  gas  will  escape  with  effer- 
vescence. If  1  Gin.  of  the  salt  be  dissolved  in 
20  Cc.  of  diluted  lrydroehlorie  acid,  and  heated 
sufficiently  to  expel  the  gases,  the  resulting 
solution  after  restoring  it  to  its  original  volume 
should  not  respond  to  the  Time-Limit  Test  for 
heavy  metals  (see  Part  III,  Test  No.  121). 
If  to  30  Cc.  of  tenth-normal  potassium  per- 
manganate V.S.,  diluted  with  about  150  Cc. 
of  distilled  water,  5  Cc.  of  sulphuric  acid  and 
10  Cc.  of  a  solution  of  1  Gm.  of  Sodium  Nitrite 
in  sufficient  distilled  water  to  make  100  Cc. 
be  successivelv  added,  the  liquid  brought  to  a 
temperature  of  40°  C.  (104°  F.)  and  allowed 
to  stand  for  five  minutes,  not  more  than  3.75 
Cc.  of  tenth-normal  oxalic  acid  V.S.  should  be 
required  to  decolorize  the  solution  (each  Cc. 
of  tenth-normal  potassium  permanganate  con- 
sumed corresponding  to  0.00342S5  Gm.  of  pure 
Sodium  Nitrite)."  U.  S.  The  British  Pharma- 
copoeia defines  it  as  "  a  white  deliquescent  crys- 
talline powder,  very  soluble  in  water.  The 
solution  is  neutral  or  slightly  alkaline,  and 
affords  reactions  characteristic  of  sodium  salts 
and  of  nitrites.  0.1  gramme  dissolved  in  water, 
introduced  into  a  brine-charged  nitrometer,  and 
tested  with  potassium  iodide  and  diluted  sul- 
phuric  acid,  should  liberate  at  the  ordinary 
temperature  (00°  F.  or  15.5°  C.)  and  pres- 
sure (30  inches  or  7G0  millimetres  of  mercury) 
not  less  than  32.5  cubic  centimetres  of  nitric 
oxide,  corresponding  to  not  less  than  95  per 
cent,  of  sodium  nitrite,  the  gas  being  almost 
completely  absorbed  by  strong  solution  of  fer- 
rous sulphate.  The  aqueous  solution  of  the 
salt  should  not  give  more  than  the  slightest 
traces  of  a  precipitate  on  the  addition  of  di- 
luted sulphuric  acid  (absence  of  lead)."  Br. 

Uses. — Sodium  nitrite  acts  upon  the  animal 
organism  precisely  as  do  the  other  nitrites, 
being  more  slowly  absorbed,  however,  and  much 
rapidly  eliminated.  Its  influence  is,  there- 
fore, more  slowlj-  manifested  and  much  more 
permanent  than  is  that  of  amyl  nitrite  or 
nitroglycerin.  Ten  grains  are  sufficient  to 
cause  ilushing  of  the  face  and  markedly  in- 
creased heart  action;  indeed,  five  grains  are 
said  to  have  produced  serious  symptoms.  (L. 
L.,  ii.  1883.)  It  is  evident  that,  although 
twenty  grains  of  the  commercial  sodium  nitrite 
have  been  given  without  serious  effect,  the 
commencing  dose  of  the  pure  article  should  not 
exceed  three  grains  (2.0  Gm.). 

Off.  Prep. — Spiritus  ^Etheris  Nitrosi,  V.  8. 

SODII  PHENOLSULPHONAS. 

U.  S.  (Br.) 

SODIUM  PHENOLSULPHONATE  [Sodii  Sulphocarbolas, 
Pharm.   1890,  Sodium  Sulphocarbolate] 

(so'di-I  phe-nol-sul'pho-niis ) 

XaC6H504S  +  2H20  =  230.45 

"  It  should  contain  not  less  than  99  percent, 
of  pure  Sodium  Paraphenolsulphonate   [CeH* 
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(OH)SOsNa  1  :.4  +  2HaO],  and  should  be  kept 
in  well-stoppered  bottles."  U.  S.  "  Sodium  Sul- 
phocarbolate,  or  sodium  phenol-para-sulpho- 
nate,  CsHiOH.SOaONa^HaO,  may  be  obtained 
by  dissolving  phenol  in  excess  of  sulphuric 
acid,  and  converting  the  phenolsulphonie  acid 
so  obtained  into  a  sodium  salt."  Br. 

Sodll  Sulphocarbolas,  Br.,  U.  S.  1890 ;  Sodium 
paraphenolsulphonate ;  Sodium  Sulphophenate ;  Sul- 
foph£nate  de  Soude,  Fr. ;  Phenolsulfosaures  Natrium, 
Phenylschwefelsaures  Natron,  O. 

Sodium  phenolsulphonate  may  be  made  by 
mixing  equal  parts  of  pure  phenol  and  strong 
sulphuric  acid,  whereby  paraphenol  sulphonic 
acid  (sulphocarbolic  acid),  C6H4(HS03)0H, 
is  produced.  The  mixed  liquids  must  be  sub- 
jected to  a  temperature  of  55°  C.  (131°  F.) 
for  several  days,  and  then  twenty  parts  of 
water  should  be  added.  Two  parts  of  barium 
carbonate  are  added  to  the  liquid,  a  little 
at  a  time,  carefully  graduating  the  quantity 
until  effervescence  ceases.  The  liquid  is  now 
allowed  to  stand  to  permit  the  precipitation 
of  barium  sulphate,  and  of  any  carbonate 
which  might  be  present,  and  the  liquor  filtered. 
The  solution  of  barium  phenolsulphonate  is 
decomposed  by  adding  sodium  carbonate  until 
precipitation  ceases,  when  the  liquid  is  filtered 
from  the  barium  carbonate,  and  the  sodium 
phenolsulphonate  may  be  obtained  by  evapo- 
rating the  filtrate  and  crystallizing. 

Properties. — The  U.  S.  Pharmacopoeia  de- 
scribes this  salt  as  in  "  colorless,  transparent, 
rhombic  prisms ;  odorless,  and  having  a  cooling, 
saline,  bitter  taste.  Somewhat  efflorescent  in 
drv  air.  Soluble  in  4.8  parts  of  water,  and  in 
about  130  parts  of  alcohol  at  25°  C.  (77°  F.) ; 
in  0.7  part  of  boiling  water,  and  in  10  parts 
of  boiling  alcohol.  When  heated  a  little  above 
100°  C.  (212°  F.),  the  salt  loses  all  of  its  water 
of  crystallization  (15.5  percent.),  and  becomes 
white.  At  a  higher  temperature  it  chars,  emits 
inflammable  vapors  having  the  odor  of  phenol, 
and  finally  leaves  a  residue  of  sodium  sulphate 
amounting  to  30.6  percent,  of  the  original 
weight.  To  a  non-luminous  flame  it  imparts 
an  intense  yellow  color.  An  aqueous  solution 
of  Sodium  Phenolsulphonate  is  neutral  to  lit- 
mus paper.  A  diluted  solution  of  the  salt  (1 
in  100)  is  rendered  pale  violet  by  ferric  chlo- 
ride T.S.,  but  remains  clear;  barium  chloride 
T.S.  leaves  the  solution  clear,  but  if  a  portion 
of  the  salt  be  ignited,  and  the  residue  dis- 
solved in  water,  the  same  reagent  will  produce 
in  the  solution  a  copious,  white  precipitate. 
The  aqueous  solution  of  the  salt  (1  in  20), 
slightly  acidulated  with  hydrochloric  acid, 
should  not  respond  to  the  Time-Limit  Test  for 
heavy  metals  (see  Part  III,  Test  No.  121)." 
U.  S.  "  Soluble  in  6  parts  of  water,  and  in 
150  parts  of  alcohol  (90  per  cent.),  the  solu- 
tions being  without  action  on  litmus.  On 
ignition  it  gives  off  phenol,  and  leaves  a  residue 
of  sodium  sulphate.  It  imparts  an  intense 
yellow  color  to  flame.  The  dilute  aqueous 
solution  is  rendered  violet  by  test-solution  of 


ferric  chloride,  does  not  give  a  yellowish-brown 
precipitate  with  solution  of  uranium  nitrate 
(distinction  from  salicylate),  and  should  not 
at  once  be  rendered  turbid  by  solution  of 
barium  chloride    (absence  of  sulphates)."    Br. 

Uses. — The  sulphocarbolates,  or  as  now 
called,  the  phenolsulphonates,  have  been  intro- 
duced into  medicine  with  the  idea  that  they 
would  unite  the  properties  of  sulphuric  acid 
and  phenol.  It  is,  however,  probable  that  they 
are  inert;  future  investigations  can  alone  give 
us  positive  information. 

Dose,  five  to  ten  grains  (0.32  to  0.65  Gm.). 

SODII  PHOSPHAS.  U.  S.,  Br. 

SODIUM  PHOSPHATE  [Sodium  Orthophosphate] 

(so'di-i  phos'phas) 

NaaHP04  +  12H20  =  355.61 

"  It  should  contain,  in  an  uneffloresced 
condition,  not  less  than  99  percent,  of  pure  Di- 
sodium-ortho-phosphate  [PO.  ( OH )  ( ONa )  2  + 
I2H2O],  and  should  be  kept  in  well-stoppered 
bottles,  in  a  cool  place."  U.  S.  "  This  salt,  di- 
sodium  hydrogen  phosphate,  Na2HP04,12H20, 
may  be  obtained  by  the  interaction  of  sodium 
carbonate  and  the  solution  of  acid  calcium 
phosphate  produced  on  mixing  bone-ash  and 
sulphuric  acid."  Br. 

Medicinal  Tribasic  Sodium  Phosphate,  Phosphate 
of  Soda ;  Disodium  Hydrogen  Phosphate ;  Phosphas 
Sodicus  (Natricus),  Sal  Mirabile  Perlatum  ;  Phos- 
phate de  Soude.  Fr.  Cod. ;  Natrium  Phosphoricum,  P. 
G. ;  Natriumphosphat,  Phosphorsaures  Natron,  O. ; 
Fosfato   bisodico,   It. ;   Fosfato   sodico,   Sp. 

A  process  for  this  salt  is  no  longer  official; 
for  that  of  the  U.  S.  P.  1870,  see  foot-note.1 

The  incombustible  part  of  bones  is  obtained 
by  burning  them  to  whiteness,  and  consists  of 
neutral  calcium  phosphate,  called  bone  phos- 
phate, associated  with  some  calcium  carbonate, 
etc.  (See  Os  Ustum.)  When  this  is  mixed  with 
sulphuric  acid,  the  calcium  carbonate  is  entirely 
decomposed,  giving  rise  to  effervescence.  The 
calcium    phosphate    undergoes    partial    decom- 


1  Sodii  Phosphas.- — "Take  of  Bone,  calcined  to  white- 
ness and  in  fine  powder,  one  hundred  and  twenty 
troyounces  ;  Sulphuric  Acid  seventy-two  troyou)icc>i ; 
Carbonate  of  Sodium,  Water,  each,  a  sufficient  quan- 
tity. Mix  the  powder  with  the  Sulphuric  Acid  in 
an  earthen  vessel ;  then  add  eight  pints  of  Water, 
and,  having  stirred  the  mixture  thoroughly,  digest 
for  three  days,  occasionally  adding  a  little  Water  to 
replace  that  which  is  lost  by  evaporation,  and  fre- 
quently stirring  the  mixture.  At  the  expiration  of 
that  time,  pour  in  eight  pints  of  boiling  Water,  and 
strain  through  muslin,  gradually  adding  more  boiling 
Water  until  the  liquid  passes  nearly  tasteless.  Set 
by  the  strained  liquor  that  the  dregs  may  subside, 
and.  having  poured  off  the  clear  solution,  boil  it  down 
to  eight  pints.  To  the  concentrated  liquid,  poured  off 
from  the  newly-formed  dregs  and  heated  in  an  iron 
vessel,  add  by  degrees  Carbonate  of  Sodium,  previously 
dissolved  in  hot  Water,  until  effervescence  ceases, 
and  the  phosphoric  acid  is  completely  saturated : 
then  filter  the  liquid,  and  set  it  aside  to  crystallize. 
Having  removed  the  crystals,  add,  if  necessary,  a 
small  quantity  of  Carbonate  of  Sodium  to  the  liquid, 
so  as  to  render  it  slightly  alkaline  :  then  alternately 
evaporate  and  crystallize,  so  long  as  crystals  are  pro- 
duced. Lastlv,  keep  the  crystals  in  a  well-stopped 
bottle."   U.   S'.    1870. 
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position;  the  greater  part  of  the  lime,  being 
detached,  precipitates  as  calcium  sulphate,  while 
the  phosphoric  acid,  set  free,  combines  with  the 
undecomposed  portion  of  the  phosphate,  and 
remains  in  solution  as  an  acid  calcium  phos- 
phate, holding  dissolved  a  small  portion  of  the 
calcium  sulphate.  In  order  to  separate  the  acid 
phosphate  from  the  precipitated  mass  of  cal- 
cium sulphate,  boiling  water  is  added  to  the 
mixture,  the  whole  is  strained,  and  the  sulphate 
washed  as  loug  as  acid  phosphate  is  removed, 
which  is  known  by  the  water  passing  through 
in  an  acid  state.  The  different  liquids  which 
have  passed  the  strainer,  consisting  of  the  solu- 
tion of  acid  calcium  phosphate,  are  mixed  and 
allowed  to  stand,  and  by  cooling  a  portion  of 
calcium  sulphate  is  deposited,  which  is  removed 
by  decantation.  The  bulk  of  the  liquid  is  now 
reduced  by  evaporation,  and,  in  consequence  of 
the  diminution  of  the  water,  a  fresh  portion 
of  calcium  sulphate  is  deposited,  which  is  sepa- 
rated by  subsidence  and  decantation  as  before. 
The  acid  calcium  phosphate  solution,  being 
heated,  is  now  saturated  by  means  of  a  hot 
solution  of  sodium  carbonate.  The  carbon  di- 
oxide is  liberated  with  effervescence,  and  the 
alkali,  combining  with  the  excess  of  acid  of  the 
acid  phosphate,  produces  a  sodium  phosphate, 
while  the  acid  calcium  phosphate,  by  the  loss 
of  its  excess  of  acid,  becomes  the  neutral  phos- 
phate and  precipitates.  The  calcium  phosphate 
is  separated  by  a  new  filtration,  and  the  filtered 
liquor,  which  is  a  solution  of  sodium  phosphate, 
is  evaporated  so  as  to  crystallize. 

In  the  U.  S.  process  of  1870  the  calcined  bone 
is  to  the  acid  as  10  to  6;  in  the  Br.  process  <>t 
1867  as  10  to  6£  nearly.  The  proportion  recom- 
mended by  Berzelius  is  as  10  to  6. 06.  The  acid, 
in  the  former  official  process,  was  added  to  the 
calcined  bone  in  the  concentrated  state,  and 
afterwards  diluted  with  more  or  less  water.  In 
the  process  given  by  Berzelius  it  is  first  diluted 
with  twelve  times  its  weight  of  water.  All  the 
writers  state  that  sodium  phosphate  crystal- 
lizes more  readily  by  allowing  its  solution  to  be 
slightly  alkaline,  and  a  remarkable  fact  is,  that 
a  neutral  solution,  when  it  crystallizes,  leaves  a 
supernatant  liquid  which  is  slightly  acid  and 
uncrystallizable.  Hence  it  is  necessary,  after 
getting  each  successive  crop  of  crystals,  to  ren- 
der the  mother  water  slightly  alkaline,  be- 
fore it  will  furnish  an  additional  quantity. 

Funcke,  a  German  chemist,  has  given  the 
following  cheap  and  expeditious  method  for 
obtaining  sodium  phosphate.  To  the  powdered 
calcined  bone,  diffused  in  water,  sufficient  di- 
luted sulphuric  acid  is  added  to  decompose  all 
the  calcium  carbonate  which  it  contains.  When 
the  effervescence  ceases,  the  matter  is  treated 
with  nitric  acid,  which  dissolves  the  calcium 
phosphate  and  leaves  the  sulphate.  The  nitric 
solution  of  the  phosphate  is  then  treated  with 
sodium  sulphate,  equal  in  quantity  to  the  bone 
employed,  and  after  the  reaction  is  completed, 
the  nitric  acid  is  recovered  by  distillation.  In 
consequence  of  a  double  decomposition,  calcium 


sulphate  and  sodium  phosphate  are  formed,  the 
latter  of  which  is  separated  by  water,  and  crys- 
tallized hi  the  usual  manner. 

Properties. — The  medicinal  sodium  phos- 
phate, according  to  the  U.  S.  Pharmacopoeia 
(8th  Rev.),  is  in  "large,  colorless,  monoclinic 
prisms,  or  a  granular,  crystalline  salt;  odorless, 
and  having  a  cooling,  saline  taste.  The  crystals 
effloresce  in  the  air,  and  gradually  lose  5  mole- 
cules of  their  water  of  crystallization  (25.1 
percent.).  Soluble  in  about  5.5  parts  of  water 
at  25°  C.  (77°  F.) ;  insoluble  in  alcohol.  When 
heated  to  about  40°  C.  (104°  F.),  the  salt 
fuses,  yielding  a  colorless  liquid.  At  100°  C. 
(212°  F.)  it  loses  all  its  water  of  crystalliza- 
tion (60.3  percent.),  and  at  a  red  heat  is  con- 
verted into  sodium  pyrophosphate.  It  imparts 
to  a  non-luminous  flame  an  intense  yellow  color. 
An  aqueous  solution  of  Sodium  Phosphate  is 
slightly  alkaline  to  red  litmus  and  phenolphthal- 
ein  paper.  An  aqueous  solution  of  the  salt 
(1  in  20)  yields  a  white,  crystalline  precipitate 
with  magnesia  mixture  T.S.  With  silver  nitrate 
T.S.  an  aqueous  solution  yields  a  yellow  pre- 
cipitate, soluble  in  ammonia  water  and  in  nitric 
acid.  If  0.5  Cc.  of  the  aqueous  solution  (1  in 
20)  be  mixed  with  1  Cc.  of  ammonium  molyb- 
date  T.S.,  the  mixture  will  at  once  assume  a 
yellow  color,  and  after  being  gently  heated  a 
few  minutes  will  yield  a  yellow  precipitate.  No 
residue  should  be  left  on  dissolving  the  salt  in 
water  (absence  of  calcium,  etc.).  The  aqueous 
solution  of  the  salt  (1  in  20),  slightly  acidu- 
lated with  hydrochloric  acid,  should  not  respond 
to  the  Time-Limit  Test  for  heavy  metals  (see 
Part  III,  Test  No.  121).  No  effervescence 
should  occur  on  the  addition  of  hydrochloric 
or  nitric  acid  to  a  solution  of  the  salt  (absence 
of  carbonate).  Five  Cc.  of  the  aqueous  solu- 
tion of  the  salt  (1  in  10)  should  not  respond  to 
the  Modified  Gutzeit's  Test  for  arsenic  (see 
Part  III,  Test  No.  17)."  U.  S.  "In  trans- 
parent colorless  rhombic  prisms,  terminated  by 
four  converging  planes,  efflorescent,  having  an 
alkaline  reaction  and  a  saline  taste.  It  is  sol- 
uble in  6  parts  of  cold  water.  It  affords  the 
reactions  characteristic  of  sodium  and  of  phos- 
phates. Heated  to  dull  redness,  it  loses  62.84 
per  cent,  of  its  weight."  Br. 

Before  the  blowpipe,  sodium  phosphate  at 
first  undergoes  the  aqueous  fusion,  and  after- 
wards, at  a  red  heat,  melts  into  a  globule 
of  limpid  glass,  which  becomes  opaque  on  cool- 
ing. It  is  liable  to  adulteration,  sometimes  con- 
taining sodium  carbonate,  from  this  salt  having 
been  added  in  excess  in  its  preparation,  in 
which  case  it  will  effervesce  with  acids.  If  it 
contain  sodium  sulphate,  or  any  other  soluble 
sulphate,  the  precipitate  caused  by  barium 
chloride  will  be  a  mixture  of  barium  sulphate 
and  phosphate,  and  will  not  be  totally  soluble 
in  nitric  acid.  A.  B.  Lyons  found  a  specimen 
which  consisted  almost  entirely  of  sodium  sul- 
phate. (A.  J.  P.,  1875,  371;  see  also  N.  R., 
April,  1877.)  Barium  chloride  will  detect  so- 
dium carbonate  also,  by  producing  a  precipitate 
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of  barium  carbonate,  soluble  with  effervescence 
in  nitric  acid.  If  a  chloride  be  present,  the 
yellow  precipitate  caused  by  silver  nitrate  will 
be  a  mixed  one  of  silver  chloride  and  phosphate, 
not  entirely  soluble  in  the  same  acid.  The  salt 
is  incompatible  with  soluble  salts  of  lime,  with 
which  it  gives  a  precipitate  of  calcium  phos- 
phate, and  with  neutral  metallic  solutions.  It 
is  found  in  several  of  the  animal  secretions,  par- 
ticularly the  urine.  For  an  elaborate  article 
upon  the  methods  of  determining  the  percentage 
of  phosphates  present  in  a  substance,  see 
Chem.  News,  Oct.  i874,  200.  Samples  of  so- 
dium phosphate  have  been  found  in  commerce 
contaminated  with  arsenic  in  dangerous  quan- 
tities. The  official  test  to  detect  arsenic  should 
always  be  applied  to  sodium  phosphate.  (C. 
D.,  June  30,  1900,  1073;  Am.  Drug.,  Aug. 
27,  1900,  103.) 

The  medicinal  sodium  phosphate  is  one  of 
the  three  sodium  salts  of  tribasic  phosphoric 
acid,  H3PO4.  In  this  salt  two  of  the  three  re- 
placeable hydrogen  atoms  have  been  replaced 
by  sodium,  so  that  its  formula  is  HNa2P04, 
which  then  crystallizes  out  with  12  molecules  of 
water.  Its  complete  formula  is  then  HNa2P04 
+  I2H2O.  When  gently  heated,  it  loses  its 
water  of  crystallization  (see  Sodii  Phosphas 
Exsiccatus)  and  at  a  red  heat  the  salt  is  con- 
verted into  sodium  pyrophosphate,  Na4P2Cb. 
(See  Sodii  Pyrophosphas.) 

Uses. — Sodium  phosphate  was  introduced 
into  practice  about  the  year  1800  by  Pearson 
of  London.  In  doses  of  from  one  to  two  ounces 
(31  to  62  Gm.)  it  is  a  mild  purgative,  and,  from 
its  pure  saline  taste,  is  well  adapted  to  the  cases 
of  children,  and  of  persons  of  delicate  stomach. 
In  smaller  doses  it  has  been  considerably  used, 
generally  in  connection  with  other  phosphates, 
to  meet  any  real  or  supposed  deficiency  of  phos- 
phates in  the  system,  and  for  this  purpose  it 
is  well  adapted  by  its  ready  solubility.  As  was 
first  observed  by  Wm.  Stephenson  of  Edin- 
burgh, it  has,  especially  in  children,  an  extra- 
ordinary influence  upon  the  hepatic  secretion. 
In  infantile  cases,  with  white  or  green  stools, 
with  diarrhoea,  and  sometimes  with  jaundice, 
these  evidences  of  deficient  or  disordered  bile 
often  quickly  yield  to  small  doses  of  sodium 
phosphate,  the  passages  assuming  their  healthy 
yellow  color,  and  the  attendant  disease  gen- 
erally disappearing.  These  statements  of 
Stephenson  are  confirmed  by  the  experience  of 
H.  C.  Wood,  at  least  in  regard  to  children. 

Dose,  of  sodium  phosphate,  from  three  or 
four  to  ten  grains  (0.20  or  0.26  to  0.65  Gm.) 
for  children,  according  to  their  age,  best  ad- 
ministered with  their  food,  especially  milk;  it 
may  be  repeated  whenever  there  is  occasion 
to  give  food.  To  adults  from  twenty  to  forty 
grains  (1.3  to  2.6  Gm.)  may  be  given,  dissolved 
in  water,  after  meals. 

Off.  Prep. — Ferri  Phosphas,  Br.;  Liquor  Sodii 
Phosphatis  Compositus,  U.  8.;  Sodii  Phosphas 
Effervescens,  V.  8.  (from  dried  salt),  Br.;  Sodii 
Phosphas  Exsiccatus,  U.  8. 
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SODII  PHOSPHAS  EFFERVESCENS. 
U.  S.,  Br. 

EFFERVESCENT  SODIUM  PHOSPHATE 

(so'dl-I  phos'phas  ef -f er-ves'cens ) 

Sodae  Phosphas  Effervescens ;  Effervescent  Phoa- 
phate  of  Soda  ;  Natrium  Phosphoricum  Effervescens ; 
Phosphate  de  Soude  effervescent,  Fr. ;  Brausendea 
Natriumphosphat,  Q. 

* "  Exsiccated  Sodium  Phosphate,  in  fine 
powder,  two  hundred  grammes  [or  7  ounces 
av.,  24  grains] ;  Sodium  Bicarbonate,  dried  and 
powdered,  four  hundred  and  seventy-seven 
grammes  [or  16  ounces  av.,  361  grains] ;  Tar- 
taric Acid,  dried  and  powdered,  two  hundred 
and  fifty-two  grammes  [or  8  ounces  av.,  389 
grains] ;  Citric  Acid,  uneffloresced  crystals, 
one  hundred  and  sixty-two  grammes  [or  5 
ounces  av.,  313  grains],  to  make  about  one 
thousand  grammes  [or  35  ounces  av.,  120 
grains].  Powder  the  Citric  Acid  and  mix  it 
intimately  with  the  Exsiccated  Sodium  Phos- 
phate and  Tartaric  Acid,  then  thoroughly  in- 
corporate the  Sodium  Bicarbonate.  Place  the 
mixed  powders  on  a  plate  of  glass  or  in  a  suit- 
able dish,  in  an  oven  heated  to  between  93°  and 
104°  C.  (199.4°  and  219.2°  F.).  When  the 
mixture  has  acquired  a  moist  consistence,  by 
the  aid  of  careful  manipulation  with  a  wooden 
spatula,  rub  it  through  a  No.  6  tinned-iron 
sieve,  and  dry  the  granules  at  a  temperature 
not  exceeding  54°  C.  (129.2°  F.).  Keep  the 
product  in  well-stoppered  bottles."    U.  S. 

"  Sodium  Phosphate,  in  crystals,  50  ounces 
(Imperial)  or  500  grammes;  Sodium  Bicar- 
bonate, in  powder,  50  ounces  (Imp.)  or  500 
grammes;  Tartaric  Acid,  in  powder,  27  ounces 
(Imp.)  or  270  grammes;  Citric  Acid,  in  pow- 
der, 18  ounces  (Imp.)  or  180  grammes.  Dry 
the  Sodium  Phosphate  until  it  has  lost  60  per 
cent,  of  its  weight;  powder  the  product  and 
mix  it  with  the  other  ingredients.  Place  the 
whole  in  a  dish  or  pan  of  suitable  form  heated 
to  between  200°  and  220°  F.  (93.3°  and 
104.4°  C).  When  the  mixture,  by  aid  of  care- 
ful manipulation,  has  assumed  a  granular  char- 
acter, separate  it  into  granules  of  uniform  and 
convenient  size  by  means  of  suitable  sieves.  Dry 
the  granules  at  a  temperature  not  exceeding 
130°  F.  (54.4°  C).  The  product  should  weigh 
about  100  ounces  (Imp.)  or  1000  grammes."  Br. 

This  salt,  introduced  in  the  Br.  Add.  1885, 
and  into  the  U.  S.  P.  (8th  Rev.),  affords  a 
pleasant   means   of   giving  sodium   phosphate. 

Dose,  one-fourth  to  one-half  ounce  (7.7  to 
15.5  Gm.). 

SODII  PHOSPHAS  EXSICCATUS.  U.  S. 

EXSICCATED  SODIUM  PHOSPHATE 

(so'di-I  phos'phas  ex-sic-ca'tus ) 

"  It  should  contain  not  less  than  99  percent, 
of  pure  anhydrous  Sodium  Phosphate  [PO. 
(OH)  (ONa)2],  and  should  be  kept  in  well-stop- 
pered bottles."   U.  S. 
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u  Sodium  Phosphate,  a  convenient  quantity. 
Allow  the  crystals  to  effloresce  for  several  days 
in  warm  air,  at  a  temperature  of  from  25°  to 
30°  C.  (77°  to  86°  F.),  then  continue  the  dry- 
ing in  an  oven;  raise  the  temperature  very 
gradually  until  100°  C.  (212°  F.)  has  been 
reached,  and  maintain  this  temperature  until 
the  salt  ceases  to  lose  weight.  Powder  and 
sift  the  residue,  and  preserve  it  in  well-stop- 
pered bottles."  U.  S.  This  salt  was  introduced 
in  this  form  for  use  in  making  effervescent 
sodium  phosphate.  Forty  parts  of  exsiccated 
sodium  phosphate  represent  about  100  parts  of 
crystallized  sodium  phosphate  (see  Sodii  Phos- 
phas). 

Properties. — It  is  officially  described  as  "  a 
white  powder  which  absorbs  moisture  readily, 
and  conforms  to  the  reactions  and  tests  given 
under  Sodii  Phosphas."    U.  S. 

Uses. — Exsiccated  Sodium  Phosphate  is  not 
used  medicinally,  but  it  is  suited  for  administer- 
ing sodium  phosphate  in  capsules,  or  in  pilular 
form,  because  the  pills  would  be  smaller  than 
those   made   from   the   crystallized    salt. 

Dose,  three  to  fifteen  grains  (0.2  to  1.0  Gm.). 

Off.  Prep. — Sodii  Phosphas  Effervescens,  V.  8. 

SODII  PYROPHOSPHAS.  U.  S. 

SODIUM  PYROPHOSPHATE 

(eo'di-i  py-ro-phos'ph&s) 

Na4P207  +  10H2O  =  443.02 

"  It  should  contain,  in  an  uneffloresced  con- 
dition, not  less  than  99  percent.  of  pure  Sodium 
Pyrophosphate  [(P0)20.(0Na)4  +  lOHaO], 
and  should  be  kept  in  well-stoppered  bottles." 
V.  8. 

Natrium  Pyrophosphorlcum  ;  Pyrophosphate  de 
Soude,  Fr.  Cod.;  Natrlumpyrophospbat,  O. ;  l'lrofos- 
fato   sodico.   Sp. 

This  official  salt  is  prepared  by  heating  so- 
dium phosphate  in  a  suitable  vessel  to  redness. 
When  sodium  phosphate  is  subjected  to  a  tem- 
perature of  44°  C.  (111.2°  F.),  it  melts  in  its 
water  of  crystallization ;  if  the  heat  be  increased 
to  100°  C.  (212°  F.),  all  the  water  will  be  dis- 
pelled, and  but  40  per  cent,  of  the  original 
weight  remain;  at  300°  C.  (572°  F.)  it  is  con- 
verted into  the  tetrabasic  phosphate  or  pyro- 
phosphate. By  dissolving  this  residue  in  water, 
filtering  and  crystallizing,  the  salt  may  be  ob- 
tained.1 

Properties. — It  is  officially  described  as  in 
"  colorless,  transparent,  monoclinic  prisms,  or 
a  crystalline  powder;  odorless,  and  having  a 
cooling,  saline,  and  feebly  alkaline  taste ;  slightly 
efflorescent  in  warm  air.  Soluble  in  about  11.5 
parts  of  water  at  25°  C.  (77°  F.)f  and  in  1.1 
parts  of  boiling  water;  insoluble  in  alcohol. 
When  heated  to  100°  C.  (212°  F.),  the  salt 
loses  its  water  of  crystallization    (40.35   per- 


1  This  salt  has  been  highly  recommended  for  re- 
moving ink  Stains  from  colored  cotton  fabrics.  It 
is  said  to  remove  the  stains  slowly  without  affecting 
the  other  colors. 


cent.)  without  previous  fusion.  At  a  higher 
temperature  it  fuses,  forming  a  transparent 
liquid,  which,  on  cooling,  solidifies  to  a  crystal- 
line mass.  To  a  non-luminous  flame  it  imparts 
an  intense  yellow  color.  An  aqueous  solution 
is  feebly  alkaline  to  red  litmus  and  to  phenol- 
phthalein  paper.  An  aqueous  solution  of  the 
salt  (1  in  20)  yields  with  magnesia  mixture  a 
white  precipitate;  with  silver  nitrate  T.S.  it 
yields  a  white  precipitate  (distinction  from 
orthophosphate) ;  this  precipitate  is  soluble  in 
ammonia  water  and  also  in  nitric  acid  without 
effervescence  (absence  of  carbonate).  With  an 
excess  of  ammonium  molybdate  T.S.  no  pre- 
cipitate is  formed  within  fifteen  or  twenty 
minutes,  even  when  a  gentle  heat  is  applied 
(distinction  from  orthophosphate).  The  aque- 
ous solution  of  the  salt  (1  in  20),  slightly  acidu- 
lated with  hydrochloric  acid,  should  not  respond 
to  the  Time-Limit  Test  for  heavy  metals  (see 
Part  III,  Test  No.  121).  Five  cubic  centimeters 
of  the  aqueous  solution  of  the  salt  (1  in  10) 
should  not  respond  to  the  Modified  Gutzeit's 
Test  for  arsenic  (see  Part  III,  Test  No.  17)." 
U.  S. 

Uses. — The  action  of  this  salt  upon  the  human 
economy  is  probably  that  of  the  phosphate. 

SODII  SALICYLAS.  U.  S.,  Br. 

SODIUM  SALICYLATE 

(so'dl-l  sal-j-cy'las) 

NaC7II503=  158.89 

u  It  should  contain  not  less  than  09.5  per- 
cent, of  pure  Sodium  Salicylate  [Cell^OH) 
COONa],  and  should  be  kept  in  well-stoppered 
bottles,  protected  from  heat  and  light."  U.  S. 
"Sodium  Salicylate,  (CeHi.OH.COONa^HaO, 
may  be  obtained  by  the  interaction  of  salicylic 
acid  and  sodium  carbonate  or  sodium  hy- 
droxide."  Br. 

Salicylate  of  Soda;  Salicylate  de  Soude,  Fr.  Cod.; 
Natrium  salicylicum,  P.  (?.;  Natriumsalicylat,  O. ; 
Saliciiato  di  sodio,  It. ;  Salicilato  sodico,  Up. 

This  salt  was  introduced  into  the  U.  S.  Phar- 
macopoeia at  the  revision  of  1880.  It  is  pre- 
pared by  mixing  100  parts  of  pure  salicylic  acid 
with  sufficient  water  to  form  a  paste,  and  then 
with  104  parts  of  pure  crystallized  sodium  car- 
bonate (U.  S.  P.  1890)  (uneffloresced)  in  a  glass 
or  porcelain  vessel;  carbon  dioxide  will  be 
evolved,  and  sodium  salicylate  will  remain  in 
solution.  The  liquid  may  be  strained  through 
thoroughly  washed  muslin,  if  necessary,  and 
heated  in  an  evaporating  dish  until  the  carbon 
dioxide  is  expelled.  If  alkaline  to  litmus  paper, 
enough  salicylic  acid  must  be  added  to  be  slightly 
in  excess,  and  the  solution  is  then  evaporated  at 
a  low  heat  to  dryness.  If  the  acid  be  not  in 
excess,  the  salt  will  not  be  white,  but  gray  or 
lead-colored.  Hager  (N.  R.,  Nov.  1879)  fur- 
nished the  table  on  page  1155,  whereby,  in  the 
absence  of  the  crystallized  sodium  salicylate,  the 
salt  may  be  prepared  in  solution,  by  using  the 
given    proportions,    in    parts    by    weight,    of 
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salicylic  acid  and  sodium  bicarbonate.  These 
figures  differ  somewhat  from  those  given  in  the 
official  saturation  table,  as  given  in  the  U.  S.  P. 
(8th  Rev.). 

Properties. — Pure  sodium  salicylate  is  a 
u  white,  microcrystalline  powder  or  scales,  or  an 
amorphous,  colorless  powder,  or  having  not  more 
than  a  faint  pink  tinge;  odorless,  and  having  a 
sweetish,  saline  taste.  Soluble  in  0.8  part  of 
water,  and  in  5.5  parts  of  alcohol  at  25°  C.  (77° 
F.);  very  soluble  in  boiling  water  or  alcohol; 
also  soluble  in  glycerin.  When  heated,  the  salt  is 
decomposed,  giving  off  inflammable  vapors  and 
an  odor  of  phenol,  and  finally  leaves  a  residue 
of  sodium  carbonate.  To  a  non-luminous 
flame  it  imparts  an  intense  yellow  color.  An 
aqueous  solution  of  Sodium  Salicylate,  when 
freshly  made,  should  be  colorless,  and  should 
slightly  redden  blue  litmus  paper.  Ferric 
chloride  T.S.,  added  to  an  excess  of  a  con- 
centrated solution  of  the  salt,  produces  a  violet 
precipitate;  but  when  added  to  a  dilute  solu- 
tion (1  in  100),  it  produces  a  deep  violet-blue 
color.  If  copper  sulphate  T.S.  be  added  to  the 
aqueous  solution  (1  in  20),  a  green  color  is 
produced.  On  adding  to  about  0.2  Gm.  of  the 
salt,  in  a  test-tube,  about  1  Cc.  of  concentrated 
sulphuric  acid,  and  then,  cautiously,  drop  by 
drop,  about  1  Cc.  of  methyl  alcohol,  and  heat- 
ing the  mixture  to  boiling,  methyl  salicylate 
will  be  evolved,  recognizable  by  its  odor.  Di- 
luted hydrochloric  or  sulphuric  acid  produces 
in  a  concentrated  aqueous  solution  of  the  salt 
a  voluminous,  white  precipitate,  which,  after 
being  separated  by  filtration,  and  washed, 
should  conform  to  the  reactions  and  tests  given 
under  Acidum  Salicylicum.  If  to  an  aqueous 
solution  of  the  salt  (1  in  20),  3  drops  of 
iodine  T.S.  and  a  slight  excess  of  hydrochloric 
acid  be  added,  the  filtrate  from  this  mixture 
should  not  yield  a  precipitate  upon  the  addi- 
tion of  barium  chloride  T.S.  (absence  of  sul- 
phites). If  the  aqueous  solution  of  the  salt 
(1  in  20)  be  acidulated  with  hydrochloric  acid 
and  filtered,  the  filtrate  should  not  respond  to 
the  Time-Limit  Test  for  heavy  metals  (see  Part 
III,  Test  No.  121).  If  1  Gm.  of  dry  Sodium 
Salicylate  be  thoroughly  ignited  at  a  red  heat, 
and  the  residue  extracted  with  boiling  distilled 
water  until  the  washings  cease  to  react  with 
methyl-orange    T.S.,    the    mixed    filtrate    and 


washings  should  require  for  complete  neu- 
tralization not  less  than  12.5  (12.52)  Cc. 
of  half -normal  sulphuric  acid  V.S.,  methyl- 
orange  T.S.  being  used  as  indicator."  U.  S. 
"  When  heated  to  redness,  the  salt  evolves  in- 
flammable vapors,  and  a  white  residue  remains 
which  effervesces  with  acids,  and  imparts  an 
intense  yellow  color  to  flame.  Test-solution 
of  ferric  chloride  colors  a  concentrated  solu- 
tion reddish-brown,  and  a  dilute  solution  violet. 
A  solution  containing  not  less  than  1  per  cent, 
affords  a  yellowish-brown  precipitate  with 
solution  of  uranium  nitrate  (distinction  from 
carbolates  and  sulphocarbolates).  50  to  100 
grammes  kept  in  a  closed  vessel  for  several  days 
should  not  evolve  the  faintest  odor  of  phenol. 
If  the  aqueous  solution  be  acidulated  with 
nitric  acid  and  the  precipitate  be  dissolved 
by  a  little  alcohol  (90  per  cent.),  the  mixture 
affords  not  more  than  the  slightest  reactions 
with  the  tests  for  sulphates  or  for  chlorides. 
It  dissolves  without  coloration  or  effervescence 
in  cold  sulphuric  acid  (absence  of  organic 
impurities  and  of  carbonates)."  Br.  Sodium 
salicylate  is  incompatible  with  antipyrine,  form- 
ing, when  mixed  in  powder,  a  liquid  mixture. 

Uses. — The  action  of  sodium  salicylate  upon 
the  economy,  and  its  therapeutic  use,  are  pre- 
cisely those  of  salicylic  acid,  except  that  the 
salt  is  not  locally  irritating,  and,  being  soluble, 
is  more  rapidly  absorbed.  When  salicylic  acid 
is  administered,  it  is  probably  converted  into 
sodium  salicylate  as  fast  as  it  is  taken  into  the 
blood.  One  drachm  of  the  salt  contains  about 
fifty  grains  of  the  acid. 

Dose,  from  ten  to  thirty  grains  (0.6  to  2.0 
Gm.). 

SODII  SULPHAS.  U.  S.,  Br. 

SODIUM  SULPHATE  [Glauber's  Salt] 
(so'di-I  sul'phaa) 

Na2S04  +  10H2O  =  319.91 

"  It  should  contain,  in  an  uneffloresced  con- 
dition, not  less  than  99  percent,  of  pure  Sodium 
Sulphate  [S02(0Na)a  + lOHaO],  and  should 
be  kept  in  well-closed  vessels,  in  a  cool  place." 
U.    S.     "Sodium     Sulphate,    NaaSO^lOHaO, 
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may  be  obtained  by  tbe  interaction  of  sodium 
chloride  and  other  sodium  salts  with  sulphuric 
acid."   Br. 

Sulphate  of  Soda:  Sulfas  Sodicus  (Natricus),  Sal 
mirabile  Glauberi ;  Vitriolated  Soda,  Glauber's  Salt ; 
Sulfate  de  Soude  purified  Fr.  Cod.;  Sel  de  Glauber, 
Fr. ;  Natrium  Sulfuricum,  P.  O. ;  Natriumsulfat, 
Schwefelsaures  Natron,  Glaubersalz,  O. ;  Solfato  dl 
Sodio,  It.;  Sulfato  Sodlco,  Sal  admirabile  de  Glau- 
bero,  Sp. 

Sodium  sulphate,  in  small  quantities,  is  ex- 
tensively diffused  in  nature,  and  is  obtained 
artificially  in  several  chemical  operations.  It 
exists  in  solution  in  many  mineral  springs, 
among  which  may  be  mentioned  those  of  Chel- 
tenham and  Carlsbad,  and  it  is  found  combined 
with  calcium  sulphate  constituting  a  distinct 
mineral.  Many  ponds  containing  this  salt  are 
found  in  the  country  between  Santa  Fe  and 
the  head  waters  of  the  Arkansas,  and  on  the 
route  to  the  Rocky  Mountains.  See  reference 
to  natural  sodium  carbonate  and  sulphate  as 
found  in  Wyoming.  {Sodii  Carbonas,  p.  1139.) 
A  large  deposit  of  Glauber's  salt  has  been 
found  in  the  Caucasus,  not  far  from  Tiflis. 
It  is  about  ten  feet  below  the  surface,  and  was 
penetrated  five  feet,  and  probably  extended 
much  deeper.  There  are,  besides,  in  the  same 
region,  various  lakelets,  containing  the  same 
salt  in  solution.  (N.  R.,  Oct.  1872,  151.)  Afl 
an  artificial  product,  sodium  sulphate  is  formed 
in  the  processes  for  obtaining  hydrochloric  acid 
and  chlorine,  and  in  the  preparation  of  ammo- 
nium chloride  from  ammonium  sulphate  and 
common  salt.  It  may  also  be  procured  from 
sea  water,  in  which  its  ingredients  are  present. 

Immense  quantities  of  sodium  sulphate  are 
made  by  decomposing  common  salt  by  sul- 
phuric acid,  in  the  manufacture  of  soda-ash 
and  sodium  carbonate  (see  Sodii  Carbonas), 
and,  so  far  from  the  generated  hydrochloric 
acid  being  a  product  of  much  value,  its  absorp- 
tion in  a  convenient  way,  so  as  to  avoid  the 
nuisance  of  its  escape  into  the  atmosphere  in 
a  gaseous  state,  is  an  object  of  importance  to 
the  manufacturer.  (See  Acidum  Hydrochlo- 
ricum.)  Thomas,  Dellisse,  and  Boucard  have 
proposed  a  process  for  preparing  sodium 
sulphate,  by  double  decomposition  between 
sodium  chloride  and  ferrous  sulphate.  This 
process  avoids  the  production  of  hydrochloric 
acid  vapors,  and  is  said  to  furnish  a  cheap  salt. 

The  residue  of  the  process  for  obtaining  chlo- 
rine by  the  action  of  sulphuric  acid  and  man- 
ganese dioxide  on  common  salt  is  a  mixture 
of  sodium  sulphate  and  manganous  sulphate. 
Large  quantities  of  this  residue  are  formed  in 
manufacturing  chlorinated  lime  (bleaching 
powder),  and  the  sodium  sulphate  in  it, 
roughly  purified,  supplies  a  part  of  the  salt 
consumed  in  making  soda-ash  and  sodium 
carbonate. 

The  process  for  obtaining  ammonium  chlo- 
ride from  ammonium  sulphate  and  common 
salt  forms  another  source  of  sodium  sulphate. 
By  double  decomposition,  sodium  sulphate  and 
ammonium   chloride    are   formed,    and   by   ex- 


posing the  mixed  salts  to  heat,  the  ammonium 
chloride  sublimes,  and  the  sodium  sulphate  re- 
mains behind.    (See  Ammonii  Chloridum.) 

Properties. — Sodium  sulphate  is  in  "large, 
colorless,  transparent,  monoclinic  prisms,  or 
granular  crystals ;  odorless,  and  having  a  bitter, 
saline  taste.  The  salt  effloresces  rapidly  in  the 
air,  and  finally  loses  all  of  its  water  of  crys- 
tallization. Soluble  in  2.8  parts  of  water  at 
15°  C.  (59°  F.),  in  0.25  part  at  34°  C.  (93.2° 
P.),  and  in  0.47  part  at  100°  C.  (212°  F.) ; 
insoluble  in  alcohol;  soluble  in  glycerin.  When 
heated  to  33°  C.  (91.4°  F.),  the  salt  fuses,  and, 
on  continuing  the  heat  to  100°  C.  (212°  F.), 
it  loses  all  of  its  water  of  crystallization  (55.9 
percent.).  At  a  red  heat  the  anhydrous  salt 
fuses  without  decomposition.  To  a  non-lumi- 
nous flame  it  imparts  an  intense  yellow  color. 
Its  aqueous  solution  is  neutral  to  litmus  paper. 
An  aqueous  solution  of  Sodium  Sulphate  (1 
in  20)  yields,  with  barium  chloride  T.S.,  a 
white  precipitate  insoluble  in  hydrochloric 
acid.  The  aqueous  solution  of  the  salt  (1  in 
20),  slightly  acidulated  with  hydrochloric  acid, 
should  not  respond  to  the  Time-Limit  Test  for 
heavy  metals  (see  Part  III,  Test  No.  121). 
Five  Cc.  of  the  aqueous  solution  of  the  salt 
(1  in  10)  should  not  respond  to  the  Modified 
Gutzeit's  Test  for  arsenic  (see  Part  III,  Test 
No.  17)."  U.  S.  "Soluble  in  less  than  half 
its  weight  of  water  at  temperatures  from  77° 
to  86°  F.  (25°  to  30°  C).  Heated  to  boiling 
this  solution  deposits  crystals  of  the  anhydrous 
salt.  Insoluble  in  alcohol  (90  per  cent.). 
Exposed  to  heat  in  a  porcelain  crucible  it  loses 
55.9  per  cent,  of  water.  It  affords  the  reac- 
tions characteristic  of  sodium  and  of  sulphates. 
Each  gramme  dissolved  in  water  and  acidulated 
with  hydrochloric  acid  gives,  by  the  addition 
of  solution  of  barium  chloride,  a  white  pre- 
cipitate, which,  when  it  has  been  washed  and 
dried,  should  weigh  0.725  gramme.  It  should 
yield  no  characteristic  reaction  with  the  tests 
for  lead,  iron,  aluminium,  calcium,  magnesium, 
potassium,  ammonium,  or  carbonates,  and  only 
the  slightest  reactions  with  the  tests  for  chlo- 
rides." Br.  When  recently  prepared  it  is 
beautifully  transparent;  but  on  exposure  to 
the  air  it  effloresces,  and  the  crystals  become 
covered  with  an  opaque  white  powder.  After 
long  exposure  it  undergoes  complete  efflores- 
cence, and  falls  into  powder  with  loss  of  more 
than  half  its  weight.  A  supersaturated  solu- 
tion of  sodium  sulphate  will  remain  without 
crystallizing  at  ordinary  temperatures,  even 
though  containing  several  times  the  weight  of 
the  salt  that  will  be  dissolved  at  the  same  de- 
gree of  heat.  But  the  solution  instantly  forms 
into  a  crystalline  mass  upon  adding  to  it  a  frag- 
ment of  the  same  salt  crystallized,  or  other  sub- 
stances that  have  been  exposed  to  the  air, 
or  upon  abruptly  placing  it  in  contact  with 
the  air. 

When  crystallized  sodium  sulphate  is  sub- 
jected to  heat  it  dissolves  in  its  water  of 
crystallization,   then   dries,   and   afterwards  by 
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the  application  of  a  red  heat  melts  with  the 
loss  of  55£  per  cent,  of  its  weight.  Coppet  has 
ascertained  that  there  are  two  varieties  of  the 
anhydrous  sulphate, — one  in  which  the  salt  is 
deprived  of  its  water  at  ordinary  temperature, 
the  other  in  which  the  desiccation  is  effected  at  a 
heat  above  that  of  33°  C.  (91.4°  F.).  The  two 
differ  in  their  relation  to  the  crystallization 
of  the  salt,  the  former  causing  immediate  crys- 
tallization when  thrown  into  a  supersaturated 
solution,  the  second  not.  {J.  P.  C,  1874,  36.) 
Occasionally  it  contains  an  excess  of  acid  or 
alkali,  which  may  be  discovered  by  litmus  or 
turmeric  paper.  Common  salt  may  be  detected 
by  silver  nitrate;  a  salt  of  iron  by  potassium 
ferrocyanide.  This  salt  is  not  subject  to  adul- 
teration. It  is  incompatible  with  potassium 
carbonate,  calcium  chloride,  the  salts  of  barium, 
lead  acetate  and  subacetate,  and  with  silver 
nitrate  if  the  solutions  are  strong.  It  consists 
of  two  atoms  of  sodium  combined  with  the 
group  S04  characteristic  of  sulphates,  and  crys- 
tallizes with  ten  molecules  of  water,  Na2S04  + 
IOH2O. 

Uses. — Sodium  sulphate  in  doses  of  from 
half  an  ounce  to  an  ounce  (15.5  to  31  Gm.) 
is  an  efficient  hydragogue  cathartic;  in  smaller 
doses,  an  aperient  and  diuretic.  When  in  an 
effloresced  state,  the  dose  must  be  reduced  one- 
half,  on  account  of  its  having  lost  about  one- 
half  of  its  weight  of  water.  Sodium  sulphate 
is  much  less  used  than  formerly,  having  been 
almost  entirely  superseded  by  magnesium  sul- 
phate, which  is  less  disagreeable  to  take  and 
milder  in  its  action.  Its  nauseous  taste,  how- 
ever, may  be  disguised  by  the  admixture  of  a 
little  lemon  juice  or  cream  of  tartar,  or  by 
the  addition  of  a  few  drops  of  sulphuric  acid. 
It  is  an  ingredient  in  the  artificial  Cheltenham 
salt.  (See  Part  II.)  D.  de  Luca  has  found 
sodium  sulphate  remarkably  efficient  in  remov- 
ing stains  or  opacity  of  the  cornea,  if  applied 
in  the  form  of  powdered  crystals  directly  to 
the  eyeball  twice  daily.  (J.  P.  C,  Sept.  1867.) 
The  only  uses  of  sodium  sulphate  in  the  arts 
are  to  make  sodium  carbonate  and  some  kinds 
of  glass.    It  has  no  U.  S.  official  preparations. 

Dose,  two  drachms  to  an  ounce  (7.7  to  31 
Gm.). 

Off.  Prep. — Sodii  Sulphas  Effervescens,  Br. 

SODII  SULPHAS  EFFERVESCENS.  Br. 

EFFERVESCENT  SODIUM  SULPHATE 

(so'di-i  sul'phas  ef-fer-ves'cens) 

Sodse  Sulphas  Effervescens :  Effervescent  Sulphate 
of  Soda  :  Natrium  Sulfuricum  Effervescens ;  Brau- 
sendes   Natriumsulfat,    G. 

"  Sodium  Sulphate,  in  crystals,  50  ounces 
(Imperial)  or  500  grammes;  Sodium  Bicar- 
bonate, in  powder,  50  ounces  (Imp.)  or  500 
grammes;  Tartaric  Acid,  in  powder,  27  ounces 
(Imp.)  or  270  grammes;  Citric  Acid,  in  pow- 
der, 18  ounces  (Imp.)  or  180  grammes.  Dry 
the  Sodium  Sulphate  until  it  has  lost  56  per 


cent,  of  its  weight;  powder  the  product  and 
mix  it  with  the  other  ingredients.  Place  the 
whole  in  a  dish  or  pan  of  suitable  form,  heated 
to  between  200°  and  220°  F.  (93.3°  and  104.4° 
C).  When  the  mixture,  by  aid  of  careful 
manipulation  of  the  powder,  begins  to  aggre- 
gate, stir  it  assiduously  until  it  has  assumed  a 
granular  character;  then  separate  it  into 
granules  of  uniform  and  convenient  size,  by 
means  of  suitable  sieves.  Dry  the  granules  at  a 
temperature  not  exceeding  130°  F.  (54.4°  C). 
The  product  should  weigh  about  100  ounces 
(Imp.)  or  1000  grammes."   Br. 

This  was  a  new  official  preparation  of  the 
British  Pharm.  1885,  having  been  introduced 
in  the  "Additions."  It  is  used  as  an  efferves- 
cent laxative,  in  the  dose  of  from  one-fourth 
to  one-half  ounce  (7.7  to  15.5  Gm.)  dissolved 
in  cold  water  and  taken  while  effervescing. 

SODII  SULPHIS.  U.  S.,  Br. 

SODIUM  SULPHITE 

(so'di-I  sul'phis) 

Na2S03  +  7H20  =  250.39 

"  It  should  contain,  in  the  uneffloresced  and 
air-dried  condition,  not  less  than  96  percent, 
of  pure  Sodium  Sulphite,  and  should  be  kept 
in  well-stoppered  bottles,  in  a  cool  place."  U.  S. 
"  Sodium  Sulphite,  Na2S03,7H20,  may  be  ob- 
tained by  interaction  of  sulphurous  acid  and 
sodium  carbonate."  Br. 

Natrium  Sulfurosum,  Sulfis  Sodicus  (Natricusi  j 
Sulfite  de  Soude,  Fr.;  Natriumsulfit,  Schwefligsaures 
Natron,  Q. 

This  salt  may  be  prepared  by  passing  sul- 
phurous acid  gas  into  a  solution  of  sodium 
carbonate,  and  evaporating  out  of  contact  of 
the  air.  The  sulphurous  acid  unites  with  the 
soda  of  the  carbonate  to  form  sodium  sulphite, 
and  the  carbon  dioxide  escapes.  After  suffi- 
cient concentration,  the  solution  is  allowed  to 
cool,  and  the  salt  crystallizes.  A  better  way, 
however,  is  to  dissolve  a  convenient  weight  of 
sodium  carbonate  in  a  small  quantity  of  water, 
then  pass  the  sulphurous  acid  gas  through  the 
solution  until  it  is  completely  saturated,  and 
acid  sodium  sulphite  is  formed.  The  addition 
of  an  equal  weight  of  sodium  carbonate  forms 
a  solution  of  the  neutral  sulphite,  which  is  to 
be  evaporated  and  crystallized.  On  exposure 
the  salt  gradually  changes  into  a  sulphate. 

Properties. — Sodium  sulphite  is  in  "  color- 
less, transparent,  monoclinic  prisms;  odorless, 
and  having  a  cooling,  saline,  sulphurous  taste. 
Exposed  to  the  air,  the  salt  effloresces,  and  is 
slowlv  oxidized  to  sulphate.  Soluble  in  2  parts 
of  water  at  25°  C.  (77°  F.),  and  in  1.4  parts 
of  boiling  water;  sparingly  soluble  in  alcohol. 
When  gently  heated,  the  salt  softens  somewhat, 
but  it  does  not  fuse.  Above  100°  C.  (212°  F.) 
the  crystals  lose  all  their  water  (50  percent.), 
without  fusing  or  changing  their  shape.  At 
a  red  heat  the  salt  fuses  to  a  reddish-yellow 
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mass  of  sodium  sulphate  and  sodium  sulphide. 
To  a  non-luminous  flame  the  salt  imparts  an 
intense  yellow  color.  Its  aqueous  solution  is 
neutral  or  feebly  alkaline  to  litmus  paper. 
Upon  the  addition  of  hydrochloric  acid  to  the 
salt,  sulphur  dioxide  gas  is  liberated,  which  is 
recognized  by  its  odor,  and  by  its  blackening 
a  strip  of  paper  moistened  with  mercurous 
nitrate  T.S.  and  held  in  the  escaping  gas.  If 
1  Gm.  of  the  salt  be  dissolved  in  10  Cc.  of 
diluted  nitric  acid,  and  the  solution  heated 
sufficiently  to  expel  the  gases,  the  liquid  should 
not  become  turbid  (absence  of  thiosulphate) . 
If  1  Gm.  of  the  salt  be  dissolved  in  20  Cc.  of 
diluted  hydrochloric  acid  and  heated  sufficiently 
to  expel  the  sulphur  dioxide,  the  remaining 
solution,  after  being  restored  to  its  original 
volume,  should  not  respond  to  the  Time-Limit 
Test  for  heavy  metals  (see  Part  III,  Test  No. 
121).  If  to  50  Cc.  of  tenth-normal  iodine  V.S., 
measured  from  a  burette  into  a  glass-stoppered 
vial  (of  about  100  Cc.  capacity),  0.5  Gm.  of  the 
finely  powdered  crystals  of  Sodium  Sulphite 
be  added,  the  solution  allowed  to  stand  for 
about  an  hour,  and  shaken  at  frequent  intervals, 
not  more  than  11.65  Cc.  of  tenth-normal  sodium 
thiosulphate  V.S.  should  be  required  to  dis- 
charge the  color  of  the  solution."  U.  S.  "In 
colorless  transparent  monoclinic  prisms, efflores- 
cent in  dry  air,  inodorous,  with  a  saline  and 
sulphurous  taste.  It  is  readily  soluble  in  water, 
very  sparingly  in  alcohol  (90  per  cent.).  It 
affords  the  reactions  characteristic  of  sodium 
and  of  sulphites.  The  aqueous  solution  has  a 
neutral  or  faintly  alkaline  reaction,  and  if 
treated  with  hydrochloric  acid  evolves  sulphu- 
rous anhydride,  but  does  not  become  cloudy 
(absence  of  thiosulphate).  Each  gramme  dis- 
solved in  50  cubic  centimetres  of  water  should 
decolorize  not  less  than  77.7  nor  more  than 
81.7  cubic  centimetres  of  the  volumetric  solu- 
tion of  iodine."  Br.  Sulphuric  acid  added  to 
the  solution  gives  rise  to  an  odor  of  burning 
sulphur,  owing  to  the  escape  of  sulphurous 
acid,  and  the  liquid  remains  transparent,  in- 
dicating the  absence  of  lime.  Sodium  sulphite 
consists  of  two  atoms  of  sodium  combined  with 
the  group  SOs,  characteristic  of  sulphites, 
and  crystallized  with  seven  molecules  of  water, 
Na2S03  +  7H2O.  For  methods  of  determin- 
ing sodium  carbonate  in  sodium  sulphite  by 
C.  E.  Caspari  and  M.  R.  Moffatt  see  Proc.  A. 
Ph.  A.,  1902,  429 ;  also  West.  Drug.,  1904,  59. 

Uses. — Sodium  sulphite  has  been  used  in 
cases  of  yeasty  vomiting  with  remarkable  suc- 
cess. The  matter  vomited  in  these  cases  con- 
tains two  microscopic  fungi,  called  Sarcina 
ventriculi  and  Torula  cerevisiae.  The  remedy 
was  first  used  at  the  suggestion  of  Graham  of 
London,  who  supposed  that  the  sulphurous  acid, 
necessarily  extricated  from  the  salt  in  the 
stomach  by  the  acid  of  the  yeasty  matter,  would 
destroy  the  parasites.  Sodium  sulphite  is 
sometimes  used  locally,  especially  in  that  spe- 
cies of  aphthous  sore  mouth  which  is  attributed 
to   a   parasitic   vegetable.     The   wash   may   be 


made  of  a  drachm  of  the  salt  to  a  fluidounce 
of  water.  It  is  said  that  the  solution  acts 
with  surprising  rapidity,  a  single  application 
of  it  sometimes  removing  the  disease  in  24 
hours.  Astrie,  an  Italian  physician,  has  pro- 
posed this  salt  as  a  remedy  for  the  constitu- 
tional effects  of  mercury,  when  used  in  excess, 
on  the  ground  that  it  has  the  power  of  render- 
ing the  metal  soluble.  It  also  has  been  largely 
given  internally  as  an  antizymotic  (see  Sodii 
Thiosulphas),  but  without  general  success.  Ac- 
cording to  Carey  Lea  {Am.  J.  M.  S.,  Jan.  1865), 
it  is  partially  converted  in  the  system  into  a 
sulphate  and  partially  escapes  with  the  urine 
unchanged. 

Dose,  of  sodium  sulphite,  fifteen  to  sixty 
grains  (1.0  to  3.9  Gm.). 

SODII  THIOSULPHAS.  U.  S.,  Br. 

SODIUM  THIOSULPHATE    [Sodii  Hyposulphis,  Pharm. 
1890,  Sodium  Hyposulphite] 

(so'di-I  thl-o-suTphas) 

Na^S203  +  5HaO  =  246.46 

"  It  should  contain  not  less  than  98  percent, 
of  pure  Sodium  Thiosulphate,  and  should  be 
kept  in  well-stoppered  bottles."    U.  S. 

Hyposulphite  of  Soda ;  Natrum  Subsulfurosum 
(  ll.vposiilfiirosum)  ;    Hyposulphis    Sodicus  ;      Ilyposul- 

JitaJte  de  Sonde,  I'r.  Cod.;  Sulfite  sulfurg  de  Sonde. 
•V. :  .Natrium  thiosulfuricum,  P.  O. ;  Natriumthio- 
BuICat,  Unterschwefligsaures  Natron,  (/.  ;  Hiposulflto 
eodico,   8p. 

This  salt  is  used  in  the  United  States  and 
British  Pharmacopoeias  as  a  test,  and  for  the 
formation  of  the  Volumetric  Solution  of 
Sodium  Thiosulphate.  It  is  readily  prepared, 
according  to  Walchner,  by  mixing  a  pound  of 
dry  sodium  carbonate,  in  fine  powder,  with 
five  ounces  of  sulphur,  heating  the  mixture 
gradually  in  a  porcelain  vessel  until  the  sul- 
phur melts,  and  stirring  the  agglutinated  mass, 
still  kept  hot,  in  order  that  every  portion  of 
it  may  come  in  contact  with  the  air.  The 
sodium  sulphide  first  formed  is  thus  converted 
into  sodium  sulphite.  This  is  dissolved  in 
water,  and  the  filtered  solution  being  boiled 
with  sulphur  becomes  one  of  sodium  thio- 
sulphate, from  which,  after  filtration  and 
concentration,  the  salt  is  deposited  in  crys- 
tals. It  may  be  obtained  also  by  digesting 
the  solution  of  sodium  sulphite  at  a  high 
temperature,  but  short  of  ebullition,  with  finely 
divided  sulphur.  Thiosulphuric  acid  exists  only 
in  combination,  and  its  salts  were  formerly 
considered  simply  as  sulphuretted  sulphites. 
The  true  hyposulphurous  acid,  according  to 
theory,  would  be  H2SO2,  while  H2S2O3  is  more 
properly  thiosulphuric  acid,  as  it  differs  from 
sulphuric  acid  by  the  replacement  of  one  oxygen 
atom  by  one  sulphur  atom. 

Inasmuch  as  Schiitzenberger  discovered  the 
true  hyposulphurous  acid,  H2SO2,  exact 
chemical  usage  would  demand  that  we  give  the 
distinguishing  name  thiosulphuric  to  what  was 
formerly  called  hyposulphurous.  Schiitzenberger 
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himself  called  the  newly-discovered  acid  hy- 
drosulphurous,  but  this  is  not  characteristic, 
and  the  correct  name  for  "  sodium  hyposul- 
phite "  is  sodium  thiosulphate. 

Properties. — It  is  officially  described  as  in 
"  colorless,  transparent,  monoclinic  prisms ; 
odorless,  and  having  a  cooling,  afterwards 
bitter  taste.  Permanent  in  the  air  below  33° 
C.  (91.4°  P.),  but  efflorescent  in  dry  air  above 
that  temperature;  slightly  deliquescent  in  moist 
air.  Soluble  in  about  0.35  part  of  water  at 
25°  C.  (77°  F.) ;  at  a  boiling  heat  the  solution 
is  rapidly  decomposed;  insoluble  in  alcohol; 
slightly  soluble  in  oil  of  turpentine.  When 
rapidly  heated  to  50°  C.  (122°  P.),  the  salt 
melts.  When  slowly  heated  until  it  is  efflo- 
resced, and  afterwards  to  100°  C.  (212°  F.), 
it  loses  all  of  its  water  of  crystallization  (36.3 
percent.),  and  at  a  red  heat  is  decomposed, 
sulphur  being  liberated,  while  a  residue  of 
sodium  sulphide  and  sodium  sulphate  remains. 
To  a  non-luminous  flame  it  imparts  an  intense 
yellow  color.  Its  aqueous  solution  is  neutral 
or  faintly  alkaline  to  litmus  paper.  An  aque- 
ous solution  of  Sodium  Thiosulphate  readily 
dissolves  many  salts  of  silver  (chloride,  bro- 
mide, iodide,  oxide,  etc.),  and  discharges  the 
color  of  a  solution  of  iodine  or  of  starch  iodide. 
If  ferric  chloride  T.S.  be  dropped  into  the 
aqueous  solution  (1  in  20),  a  dark  violet  color 
will  be  produced,  which  disappears  rapidly  on 
agitation.  Addition  of  sulphuric  or  hydro- 
chloric acid  to  the  aqueous  solution  liberates 
from  it  sulphur  dioxide  (recognized  by  its 
odor,  and  by  its  blackening  a  strip  of  paper 
moistened  with  mercurous  nitrate  T.S.  held  in 
the  escaping  gas) ;  a  white  precipitate  of  sul- 
phur is  also  formed  (distinction  from  sulphite 
or  bisulphite).  If  to  5  Cc.  of  an  aqueous 
solution  of  the  salt  (1  in  10),  3  Cc.  of  nitric 
acid  be  added,  the  solution  cautiously  evapo- 
rated to  dryness  on  a  water-bath,  and  the 
residue  treated  with  distilled  water,  the  liquid 
filtered,  and  the  filtrate  and  washings  evapo- 
rated to  dryness,  this  residue  should  not  re- 
spond to  the  Modified  Gutzeit's  Test  for  arsenic 
(see  Part  III,  Test  No.  17).  The  residue 
from  20  Cc.  of  an  aqueous  solution  (1  in  20), 
treated  as  directed  above,  when  dissolved  in 
20  Cc.  of  water  and  slightly  acidulated  with 
hydrochloric  acid,  should  not  respond  to  the 
Time-Limit  Test  for  heavy  metals  (see  Part 
III,  Test  No.  121).  The  aqueous  solution  (1 
in  20)  should  not  be  rendered  turbid  by  the 
addition  of  ammonium  oxalate  T.S.  (absence 
of  calcium).  An  aqueous  solution  of  the  salt 
(1  in  20)  should  not  be  colored  red  by  a  drop 
of  phenolphthalein  T.S.  (absence  of  caustic 
alkali  or  carbonate) ;  nor  should  a  drop  of 
silver  nitrate  T.S.  produce  a  brown  or  a  black 
precipitate  in  5  Cc.  of  this  solution  (absence 
of  sulphide).  If  1  Gm.  of  Sodium  Thiosul- 
phate be  dissolved  in  20  Cc.  of  water,  it  should 
require  the  addition  of  not  less  than  39.75  Cc. 
of  tenth-normal  iodine  V.S.  to  produce  a  slight 
yellow    tint."     U.    S.     Its    solution    dissolves 


silver  chloride  and  all  water-insoluble  com- 
pounds of  that  metal,  except  the  sulphide, 
and  that  resulting  from  the  decomposition  of 
a  silver  salt  by  light.  Though  without  action 
on  potassium  iodide,  it  dissolves  iodine,  decom- 
poses iodic  acid  with  liberation  of  iodine,  and 
destroys  the  blue  color  of  starch  iodide. 
(Brande  and  Taylor.)  In  dissolving  iodine 
it  forms  with  it  sodium  iodide  and  sodium 
tetrathionate,   as   represented  by  the   formula 

2(Na2S203)  +  Ia=  (Nal)a  +  NasS^s 
It  dissolves  also  lead  sulphate  and  iodide,  and 
calcium  sulphate,  much  more  freely  than  does 
water.  (/.  P.  C.,  1864,  363.)  Its  relations  to 
iodine  render  it  valuable  as  a  means  of  esti- 
mating the  quantity  of  free  iodine,  for  which 
purpose  it  is  used  in  the  Pharmacopoeias  in  the 
form  of  a  volumetric  solution.  In  consequence 
of  its  peculiar  solvent  properties,  it  is  much 
used  in  photography.  The  photographers 
employ  it  for  the  purpose  of  dissolving  the 
unchanged  silver  iodide  or  bromide  from  the 
plate  after  the  action  of  the  light,  and  thus 
fixing  the  image  already  formed.  It  is  also 
largely  used  as  an  "  antichlor "  in  the  paper 
manufacture,  to  free  the  paper  pulp  from  the 
excess  of  chlorine  used  in  the  bleaching.  One 
of  the  most  delicate  tests  is  that  of  iodine  with 
starch.  The  blue  color  produced  by  the 
mixture  of  very  small  quantities  of  these  two 
substances  in  solution  is  instantly  discharged  by 
a  solution  containing  a  trace  of  the  thiosulphate. 
If  zinc  or  iron  is  dipped  into  an  acidified  solu- 
tion of  the  thiosulphate,  the  liberated  hydrogen 
at  once  reduces  the  sulphurous  oxide  which  is 
in  the  solution  to  hydrogen  sulphide,  recog- 
nizable by  lead  acetate  paper.  This  test  will 
serve  to  show  even  traces  of  thiosulphate. 

Uses. — Sodium  thiosulphate  is  a  very  power- 
ful poison  to  fungi  and  other  low  organic 
forms.  Consequently,  when  added  to  ferment- 
ing mixtures  it  arrests  the  process  of  change. 
This  led  G.  Polli  to  suggest  its  use  in  certain 
diseases  supposed  to  be  dependent  on  a  fer- 
mentation or  zymosis  in  the  blood.  The  theory 
has  seemed  plausible  to  many  practitioners, 
and  the  remedy  has  been  extensively  admin- 
istered in  pyaemia  and  in  the  so-called  zymotic 
disorders  and  allied  affections.  Although  indi- 
vidual experiences  corroborating  the  early  suc- 
cesses of  Polli  have  been  reported,  the  general 
professional  verdict  is  unmistakably  adverse. 
The  thiosulphate  seems  not  to  be  without  in- 
fluence upon  the  human  system.  When  taken 
internally  it  appears  to  have  deoxidizing 
powers,  probably  through  the  passage  of  the 
thiosulphurie  into  sulphuric  acid.  It  has  been 
found,  in  its  action  on  the  urine,  to  diminish 
urea  and  increase  uric  acid,  to  increase  the  sul- 
phates, and  to  cause  the  presence  of  sugar  and 
oxalic  acid  in  the  urine.  (Kletzinsky,  Ann. 
Ther.,  1860,  p.  109.)  With  a  view  to  its  poison- 
ous influence  on  the  sarcina  ventriculi  which 
attends  yeasty  vomiting,  it  has  been  employed 
in  that  complaint  and,  as  a  local  application, 
it    may    be    used    in    all   the    parasitic    affee- 
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tions  of  the  skin  and  mouth.  As  the  effects  of 
this  salt  proceed  from  its  acid  constituent,  other 
thiosulphates  may  be  substituted,  and  calcium 
thiosulphate  has  been  recommended.  For  the 
mode  of  preparing  this  salt,  see  A.  J.  P.,  1863. 
Dose,  ten  to  twenty  grains  (0.65  to  1.3  Gm.), 
three  times  a  day  simply  dissolved  in  water,  or 
in  the  form  of  syrup.  For  external  use  a  drachm 
may  be  dissolved  in  a  fluidounce  of  water. 

SODIUM.  Br. 

SODIUM 

( so'di-um ) 

"  The  metal  sodium  as  met  with  in  commerce. 
It  should  be  preserved  in  well-stoppered  bottles 
under  mineral  naphtha."   Br. 

Sodium,  Fr.;  Natrium,  Natronmetall,  O.;  Sodio, 
It.,  8p. 

Sodium  is  a  peculiar  metal,  the  hydroxide  of 
which  is  known  as  the  alkali  "  soda."  It  was 
discovered  by  H.  Davy  in  1807,  who  obtained 
it  in  small  quantity  by  decomposing  the  alkali 
by  the  agency  of  galvanic  electricity.  Sodium 
was  formerly  prepared  on  a  large  scale  by 
igniting  an  intimate  mixture  of  dry  sodium  car- 
bonate, coal,  and  chalk.  The  amount  of  metal 
obtained  by  this  method  is,  however,  not  over 
40  per  cent,  of  the  theoretical  result.  A  much 
improved  process  was  next  brought  out  by 
Castner  (J.  Soc.  Chem.  Ind.,  1887,  174),  in 
which  an  iron  carbide,  or  a  mixture  of  fine 
iron  and  coke,  is  used  to  reduce  the  caustic 
soda,  according  to  the  reaction : 
6NaOH  +  FeC2  = 

2NaaCOs  -f  6H  +  Fe  -f  2Na 
The  reduction  of  the  sodium  hydroxide  takes 
place  at  a  temperature  of  about  800°  C,  and 
is  carried  out  in  steel  crucibles,  each  of  which 
holds  5.6  kilos  of  sodium  hydroxide  and  1.97 
kilos  of  carbide.  The  product  of  the  reaction 
consists  of  about  4.85  kilos  of  sodium  car- 
bonate and  0.933  kilo  of  metallic  sodium.  This 
latter  collects  in  a  receiver  connected  with  the 
top  of  the  crucible,  while  the  sodium  carbonate 
is  dissolved  out  from  the  residue  and  is 
causticized  preparatory  to  being  used  again. 
This  process  in  turn  has  been  replaced  by  the 
electrolytic  processes.  The  most  successful  of 
these  is  that  of  Castner,  who  uses  an  electrolyte 
of  fused  sodium  hydroxide  in  an  iron  pot  or 
crucible  with  an  anode  of  iron  and  a  cathode  of 
copper.  The  sodium  is  reduced  at  a  compara- 
tively low  temperature,  and  is  ladled  from  the 
vessel  into  moulds.  The  process  is  carried  out 
at  present  on  a  large  scale  by  the  Niagara 
Electro-Chemical  Co.,  and  at  Oldbury,  England, 
and  several  places  in  Germany.  The  production 
of  sodium  (all  by  the  electrolytic  process)  in 
the  United  States  in  1904  amounted  to  1,320,000 
pounds  valued  at  $170,000. 

Sodium  is  a  soft,  malleable,  ductile  solid,  of 
a  silver-white  color.  It  possesses  the  metallic 
lustre  in  a  high  degree,  when  protected  from 
the  action  of  the  air,  by  which  it  is  quickly  tar- 


nished and  oxidized.  Its  sp.  gr.  is  0.97,  and  its 
fusing  point  95.6°  (204°  F.).  Its  chemical 
affinities  resemble  those  of  potassium,  but  are 
less  energetic.  Like  potassium,  it  has  a  strong 
attraction  for  oxygen.  When  thrown  upon  cold 
water  it  instantly  fuses  into  a  globule  without 
inflaming,  and  traverses  the  surface  in  different 
directions  with  rapidity;  on  warm  water  it 
inflames.  In  both  cases  the  water  is 
decomposed,  hydrogen  is  liberated,  and  sodium 
hydroxide  generated.  Like  potassium,  if  exposed 
with  a  bright  surface  to  the  air,  it  undergoes 
a  slow  combustion,  which  renders  it  luminous 
in  the  dark.  It  combines  with  oxygen  to  form 
the  monoxide,  Na20,  and  a  peroxide,  Naa02. 
This  latter  oxide  is  always  formed  when  the 
metal  is  burned  in  the  open  air.  "A  soft  metal, 
rapidly  oxidizing  in  the  air,  but  showing  a 
bright  metallic  surface  when  freshly  cut.  It 
violently  attacks  water  or  alcohol  (90  per  cent.), 
with  evolution  of  hydrogen,  little  or  no  insoluble 
matter  remaining.  It  imparts  an  intense  yellow 
color  to  flame.  Each  gramme  very  cautiously 
added  to  water  affords  a  solution  which  should 
require  for  neutralization  at  least  42.6  cubic 
centimetres  of  the  volumetric  solution  of  sul- 
phuric acid."   Br. 

Sodium  is  a  constituent  of  many  important 
medicinal  preparations.  Sodium  salts  are  char- 
acterized by  communicating  to  the  blowpipe 
flame  a  rich  yellow  color,  and  by  not  being 
precipitable  by  any  reagent  except  potassium 
metantimoniate.  Sodium  monoxide  consists  of 
two  atoms  of  sodium  and  one  atom  of  oxygen. 
This  reacts  with  water  to  form  sodium  hydroxide 
(caustic  soda), 

NaaO  +  H2O  =  2NaOH 
The  dioxide  (or  peroxide),  Na202,  is  now  manu- 
factured on  a  large  scale  from  the  metal,  and 
used  as  a  substitute  for  hydrogen  peroxide  in 
bleaching  processes.  It  forms  a  canary-yellow 
powder,  which  decomposes  rapidly  in  the  pres- 
ence of  moisture. 

The  official  combinations  containing  sodium 
are  the  solutions  of  sodium  hydroxide  and 
chlorinated  soda,  sodium  acetate,  arsenate,  ben- 
zoate,  bicarbonate,  bisulphite,  borate,  bromide, 
carbonate,  chlorate,  chloride,  citrate,  hydroxide, 
hypophosphite,  iodide,  nitrate,  nitrite,  phenolsul- 
phonate,  phosphate,  pyrophosphate,  salicylate, 
sulphate,  sulphite,  thiosulphate,  and  potassium 
and  sodium  tartrate. 

Off.  Prep. — Liquor  Sodii  Ethylatis,  Br. 

SPARTEINE  SULPHAS.  U.  S. 

SPARTEINE  SULPHATE 

( spar-te-i'nae  sul'phas ) 
CisHseN^HaSO*  +  5H20  =  419.26 

"The  sulphate  [S02(0H)2.Ci5H2«N2  + 5 
H2O]  of  an  alkaloid  obtained  from  Scoparius. 
Sparteine  Sulphate  should  be  kept  in  well-stop- 
pered, amber-colored  vials."   U.  S. 

Sulfate  de  Sparteine.  Fr.  Cod. ;  Sparteinum  Sul- 
phuricum ;  Sparteinsulfat,  Schwefelsaures  Spartein, 
O.;  Sulfato  de  esparteina,  Sp. 
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This  alkaloidal  salt,  prepared  from  Sco- 
parius  (see  page  1103)  is  officially  described 
as  in  "  colorless,  rhombohedral  crystals,  or  a 
crystalline  powder;  odorless,  and  having  a 
slightly  saline  and  somewhat  bitter  taste.  It 
crystallizes  with  varying  amounts  of  water  of 
crystallization,  but  when  recrystallized  from  a 
solution  in  diluted  alcohol  it  contains  5  mole- 
cules of  water.  Soluble  in  1.1  parts  of  water, 
and  in  2.4  parts  of  alcohol  at  25°  C.  (77°  F.) ; 
insoluble  in  ether  and  chloroform.  When 
heated  to  110°  C.  (230°  F.),  the  salt  loses  all 
of  its  water  of  crystallization  (21.3  percent.), 
and  when  anhydrous,  melts  at  136°  C.  (276.8° 
F.).  It  is  hygroscopic,  and  its  aqueous  solu- 
tion has  an  acid  reaction  upon  blue  litmus 
paper. 

If  25  Cc.  of  ether  be  added  to  about  0.1 
Gm.  of  Sparteine  Sulphate  in  a  test-tube, 
followed  by  a  few  drops  of  diluted  ammonia 
water,  avoiding  an  excess,  and  if  an  ethereal 
solution  of  iodine  (1  in  50)  be  afterwards 
added  until  the  liquid,  when  shaken,  turns 
from  an  orange  to  a  dark  reddish-brown  color, 
the  bottom  and  sides  of  the  test-tube  will,  after 
a  short  time,  be  coated  with  minute,  dark 
greenish-brown  crystals.  Barium  chloride  T.S., 
in  an  aqueous  solution  of  Sparteine  Sulphate, 
produces  a  white  precipitate  insoluble  in  hy- 
drochloric acid.  If  a  solution  of  potassium 
ferrocyanide  (1  in  20)  be  added  to  a  solution 
of  the  salt,  a  yellow  precipitate  is  produced. 
Sulphuric  acid,  when  added  to  Sparteine  Sul- 
phate, should  not  become  colored  (absence  of 
sugar  and  other  readily  carbonizable  organic 
impurities).  On  shaking  0.05  Gm.  of  Spar- 
teine Sulphate,  in  a  test-tube,  with  5  Cc.  of 
potassium  hydroxide  T.S.,  the  liquid  will  at 
first  be  turbid,  and  small  drops  of  Sparteine 
will  gradually  collect  on  the  surface.  If  a 
strip  of  moistened  red  litmus  paper  be  sus- 
pended in  the  mouth  of  the  test-tube,  and  a 
gentle  heat  then  applied,  the  test  paper  will 
gradually  acquire  a  blue  color,  but  no  odor  of 
ammonia  should  be  perceptible  (absence  of 
ammonium  salts)."  U.  S.  G.  Marque  (/.  P.  C, 
xxx.  555)  states  that  if  a  small  quantity  of 
sparteine  sulphate  be  mixed  with  about  one- 
third  of  its  weight  of  chromium  trioxide,  and 
gently  heated  in  a  porcelain  dish,  the  mass  will 
soon  turn  green  and  emit  a  strong  odor  re- 
sembling coniine.  Moureu  and  Villier  (BuU. 
Soc.  Chim.,  1903  (6),  12,  545)  confirm  S  ten- 
house's  formula  for  sparteine  sulphate,  CisHaa 
NaJfoSO*  +  5H20. 

According  to  S.  Solis-Cohen  the  reason  that 
sparteine  has  proved  so  unsatisfactory  prac- 
tically, is  because  it  is  not  used  in  a  sufficient 
dose.  He  affirms  that  in  serious  cases  from 
one-half  to  two  grains  (0.032  to  0.13  Gm.) 
should  be  given  hypodermically  every  second 
hour  for  three  or  four  doses,  after  which  the 
drug  should  be  given  by  the  mouth  in  lessening 
dose  until  after  two  or  three  days  one  grain 
to  one  and  one-half  grains  (0.065  to  0.096 
Gm.)  is  taken  daily  by  the  mouth.     The  effect 


upon  the  pulse  tension  must  be  carefully 
watched  and  the  dose  modified  according  to 
circumstances. 

For  an  account  of  the  physiological  and 
therapeutic  action  of  this  alkaloid,  see  Sco- 
parius. 

Dose,  from  one-sixth  to  one-half  grain  (0.01 
to  0.032  Gm.). 

SPIGELIA.  U.  S. 

SPIGELIA  [Pinkroot] 
( spi-g  e'li-g. ) 

u  The  dried  rhizome  and  roots  of  Spigelia 
marilandiea  Linne  (Fam.  Loganiacece)."    U.  S. 

Maryland,  Carolina  or  Indian  Pink,  Worm-gras» 
or  Worm-weed,  Star-bloom ;  Spigelie  du  Maryland, 
Fr.;  Marylandische  Spigelie,  Spigelie,  O. ;  Spigelia,  It. 

Two  species  of  Spigelia  have  attracted  atten- 
tion as  anthelmintics, — S.  anthelmia  of  South 
America  and  the  West  Indies,  and  S.  mari- 
landiea of  this  country.  Spigelia  Anthelmia, 
L.,  of  South  America  is  an  annual  plant,  from 
one  to  two  feet  in  height,  with  thin,  shortly 
petioled  leaves,  those  of  the  lower  stem  being 
lanceolate,  those  above  varying  from  very 
broadly  lanceolate  to  ovate,  with  a  distinct  ten- 
dency to  a  rhomboidal  outline  and  attaining  a 
length  of  over  four  inches.  It  is  much  used  as 
a  powerful  and  certain  anthelmintic  in  its  native 
country,  and  its  rhizome  is  said  to  have  ap- 
peared in  the  European  markets.  The  only 
specimens  which  we  have  seen,  however,  have 
been  the  whole  dried  plant,  of  which  the  at- 
tached rhizomes  are  much  smaller  and  the  root- 
lets much  finer  than  in  the  North  American 
species.  It  is  affirmed  that  in  overdoses  this 
rhizome  is  a  powerful  poison,  which  has  caused 
death  not  only  in  the  domestic  animal  but  also 
in  man. 

Spigelia  marilandiea,  L.,  Syst.  Ed.  (1767) 
734;  Willd.,  Sp.  Plant,  i.  825;  Bigelow,  Am. 
Med.  Bot.,  i.  142;  Barton,  Med.  Bot.,  ii.  75; 
B.  &  T.  180. — The  Carolina  pink  is  an  herba- 
ceous perennial  plant.  The  stems,  several  of 
which  rise  from  the  same  rhizome,  are  simple, 
erect,  four-sided,  nearly  smooth,  and  from 
twelve  to  twenty  inches  high.  The  leaves  are 
opposite,  sessile,  ovate-lanceolate,  acuminate,  en- 
tire, and  smooth,  with  the  veins  and  margins 
slightly  pubescent.  Each  stem  terminates  in  a 
one-sided  spike,  and  supports  from  four  to 
twelve  flowers  with  very  short  peduncles.  The 
calyx  is  persistent,  with  five  long,  subulate, 
slightly  serrate  leaves,  reftexed  in  the  ripe  fruit. 
The  corolla  is  funnel-shaped,  and  much  longer 
than  the  calyx,  with  the  tube  inflated  in  the 
middle,  and  the  border  divided  into  five  aeute, 
spreading  segments.  It  is  of  a  rich  carmine 
color  externally,  paler  at  the  base,  and  orange- 
yellow  within.  The  edges  of  the  segments  are 
slightly  tinged  with  green.  The  stamens, 
though  apparently  very  short,  and  inserted  into 
the  upper  part  of  the  tube  between  the  seg- 
ments, may  be  traced  down  its  internal  sur- 
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face  to  the  base.  The  anthers  are  oblong,  heart- 
shaped;  the  ovary  superior,  ovate;  the  style 
about  the  length  of  the  corolla,  and  terminating 
in  a  linear  fringed  stigma  projecting  consid- 
erably beyond  it.  The  capsule  is  double,  con- 
sisting of  two  cohering,  globular,  one-celled 
portions,  with  many  seeds. 

The  plant  is  a  native  of  our  Southern  and 
Southwestern  States,  being  seldom  found  north 
of  the  Potomac.  It  grows  in  rich  soils  on  the 
borders  of  woods,  and  flowers  from  May  to 
July.  The  root  is  the  only  part  recognized  in 
the  Pharmacopoeias.  The  drug  was  formerly 
collected  in  Georgia  and  the  neighboring  States 
by  the  Creek  and  Cherokee  Indians,  who  dis- 
posed of  it  to  the  white  traders.  The  whole 
plant  was  gathered  and  dried,  and  came  to  us 
in  bales  or  casks.  After  the  emigration  of  the 
Indians,  the  supply  of  spigelia  from  this  source 
very  much  diminished,  and  at  one  time  it  nearly 
if  not  quite  ceased.  The  consequence  was  for 
a  time  a  great  scarcity,  and  an  increase  in  the 
price  of  the  drug;  but  a  new  source  of  supply 
was  opened  from  the  Western  and  South- 
western States,  and  it  is  now  again  plentiful. 
As  we  receive  spigelia  at  present,  it  consists 
chiefly  if  not  exclusively  of  the  root,  without 
the  stems  and  leaves.  We  have  been  informed 
that  most  of  it  comes  in  casks  or  bales  from 
St.  Louis  by  the  way  of  New  Orleans.  That 
contained  in  casks  is  to  be  preferred,  as  less 
liable   to   be   damp   and   mouldy. 

Properties. — Pinkroot  consists  of  numerous 
slender,  branching,  crooked,  wrinkled  fibres, 
from  three  to  six  inches  long,  attached  to  a 
knotty  head  or  eaudex.  which  exhibits  traces 
of  the  stems  of  former  years.  It  is  brownish 
or  yellowish-brown  externally,  of  a  faint,  pecul- 
iar odor,  and  a  sweetish,  slightly  bitter,  not 
very  disagreeable  taste.  On  microscopic  exam- 
ination the  middle  layer  is  seen  to  be  very  well 
developed  and  the  nucleus  sheath  wanting.  It 
is  officially  described  as  a  "  rhizome  of  oblique 
and  sharply  flexuous  growth,  somewhat  branched, 
1.5  to  5  Cm.  long,  2  to  4  Mm.  in  diameter; 
externally  dark  purplish-brown  or  blackish,  the 
upper  surface  knotty  from  approximate  stem- 
bases  bearing  cup-shaped  scars;  the  lower  sur- 
face with  numerous  long,  rather  coarse,  finely 
branched  roots;  fracture  short,  showing  a  yel- 
lowish wood  and  a  dark  pith;  odor  somewhat 
aromatic;  taste  bitter  and  pungent."  U.  S. 

The  virtues  of  spigelia  are  extracted  by  boil- 
ing water.  The  root,  analyzed  by  Feneulle, 
yielded  a  fixed  and  volatile  oil,  a  small  quan- 
tity of  resin,  a  bitter  substance  supposed  to  be 
the  active  principle,  a  mucilaginous  saccharine 
matter,  albumen,  gallic  acid,  the  malates  of 
potassium  and  calcium,  etc.,  and  woody  fibre. 
The  principle  upon  which  the  virtues  of  the 
root  are  thought  to  depend  is  brown,  of  a  bitter 
nauseous  taste,  like  that  of  the  purgative  matter 
of  the  leguminous  plants,  and  when  taken  in- 
ternally produces  vertigo  and  a  kind  of  intoxi- 
cation. An  analysis  of  the  root  by  R.  H. 
Stabler   yielded   as   results   a   bitter   uncrystal- 


lizable  principle  upon  which  the  virtues  of  the 
medicine  are  supposed  to  depend,  a  little  volatile 
oil,  tannic  acid,  inert  extractive,  wax,  resin,  lig- 
nin,  and  salts  of  sodium,  potassium,  and  calcium. 

Stabler  found  that  the  active  principle  is 
acrid  and  bitter,  soluble  in  water  and  alcohol,  in- 
soluble in  ether,  not  volatilizable  without  change, 
uncrystallizable,  neutral,  and  deliquescent.  W.  L. 
Dudley  (Am.  Chem.,  vol.  i.  p.  150),  on  the  con- 
trary, found  that  the  active  principle  of  spigelia 
is  a  volatile  alkaloid.  He  made  it  by  distilling 
the  ground  root  with  milk  of  lime  over  a  paraffin 
bath,  and  collecting  the  distillate  in  hydro- 
chloric acid.  After  evaporation  to  dryness,  the 
residue  is  taken  up  with  alcohol  and  crystal- 
lized out  of  solution.  He  compared  the  reac- 
tions of  this  alkaloid,  which  he  called  spigeline, 
with  those  of  nicotine,  coniine,  and  lobeline. 
Spigeline  yields  a  brownish-red  precipitate  with 
a  solution  of  iodine  in  potassium  iodide,  a 
white  crystalline  precipitate  with  potassio- 
mercuric  iodide,  and  a  white  flocculent  precipi- 
tate with  meta-tungstic  acid.  Boorsma  (P.  J., 
1898,  89)  found  0.0005  Gm.  of  spigeline  to  be 
lethal   to   guinea  pigs. 

The  stalks  of  the  dried  plant  are  oval  below 
the  first  pair  of  leaves,  and  then  become  ob- 
scurely four-sided.  The  leaves,  when  good, 
have  a  fresh  greenish  color,  and  an  odor  some- 
what like  that  of  tea.  In  taste  they  resemble 
the  root,  and  they  afforded  to  Feneulle  nearly 
the  Bame  principles.  The  quantity,  however,  of 
the  bitter  substance  was  less,  corresponding 
with  their  inferior  efficacy.  This  circumstance 
should  cause  their  rejection  from  commerce,  as 
the  inequality  in  power  of  the  two  portions  of 
the  plant  would  lead  to  uncertainty  in  the 
result,  when  they  were  both  employed.  It  is 
frequently  necessary  to  separate  the  spigelia 
from  various  adulterant  roots.  Among  the  most 
important  of  these  may  be  mentioned  the  roots 
of  certain  small  vines  which  frequently  twine 
around  the  spigelia  stem ;  these  roots  can  be 
distinguished  by  their  being  long,  slender, 
crooked,  yellowish,  thickly  set  with  short  capil- 
lary fibres,  and  much  smaller  and  lighter-colored 
than  is  pinkroot;  the  large  light-colored  rhi- 
zomes of  various  species  of  Ruellia,  distin- 
guished by  their  readily  separable  bark  and 
few  coarse  roots;  the  rhizomes  of  Phlox  ovata, 
L.,  which  are  smooth,  lacking  the  cup-shaped 
sears  of  spigelia,  and  have  straighter,  thicker, 
and  less  wiry  rootlets.  According  to  Henry  G. 
Greenish,  Phlox  root  can  at  once  be  separated 
microscopically  from  spigelia  root  by  the  pres- 
ence in  it  of  numerous  stone-cells,  and  also  of 
cells  more  or  less  completely  filled  by  granular 
cystoliths.  (P.  J.,  xxi.)  The  activity  of  spigelia 
is  somewhat  diminished  by  time. 

Uses. — Spigelia  is  generally  considered  among 
the  most  powerful  anthelmintics.  In  the  ordi- 
nary dose  it  usually  produces  little  sensible 
effect  on  the  system;  more  largely  given  it  acts 
as  a  cathartic,  though  unequal  and  uncertain 
in  its  operation ;  in  overdoses  it  is  said  to  cause 
vertigo,     dimness     of     vision,     dilated     pupils, 
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spasms  of  the  facial  muscles  and  of  the  eye- 
lids, and  even  general  convulsions.  The  death 
of  two  children  who  expired  in  convulsions 
was  attributed  to  it  by  Chalmers.  H.  A.  Hare 
{Med.  News,  March,  1887)  has  found  that  in 
the  lower  animals  it  produces  symptoms  similar 
to  those  just  described,  namely,  dilatation  of 
the  pupil,  exophthalmia,  strabismus,  progressive 
muscular  weakness  of  spinal  origin,  cardiac  de- 
pression, and  death  from  failure  of  respiration. 
The  narcotic  effects  are  said  to  be  less  likely  to 
occur  when  the  medicine  purges,  and  to  be  alto- 
gether obviated  by  combining  it  with  cathartics. 
The  danger  from  its  employment  cannot  be 
great,  as  it  is  in  very  general  use  in  the  United 
States,  in  both  regular  and  domestic  practice, 
and  we  never  hear  at  present  of  serious  con- 
sequences. Its  effects  upon  the  nervous  system 
have  been  erroneously  conjectured  to  depend  on 
other  roots  sometimes  mixed  with  the  genuine. 
The  vermifuge  properties-  of  spigelia,  first 
learned  from  the  Cherokee  Indians,  were  made 
known  to  the  medical  profession  by  Lining, 
Garden,  and  Chalmers  of  South  Carolina. 

It  may  be  given  in  substance  or  infusion. 
The  practice  of  preceding  its  use  by  an  emetic 
has  been  generally  abandoned.  It  is  frequently 
given  in  combination  with  calomel.  The  in- 
fusion, however,  is  a  more  common  form  of 
administration.  It  may  be  made  by  infusing 
half  a  troyounce  of  the  root  in  a  pint  of  boiling 
water.  It  is  usually  combined  with  senna  or 
some  other  cathartic,  to  insure  its  action  on 
the  bowels.  A  preparation  much  sold  under 
the  name  of  worm  tea  consists  of  spigelia,  senna, 
manna,  and  savin,  mixed  together,  in  various 
proportions,  to  suit  the  views  of  different  in- 
dividuals. Spigelia  is  also  very  often  given  in 
the  form  of  fluidextract. 

Dose,  of  the  powdered  root,  for  a  child  three 
or  four  years  old,  ten  to  twenty  grains  (0.65 
to  1.3  Gm.),  for  an  adult,  one  to  two  drachms 
(3.9  to  7.7  Gm.),  to  be  repeated  morning  and 
evening  for  several  days  successively,  and  then 
followed  by  a  brisk  cathartic. 

Off.  Prep. — Fluidextractum  Spigeliae,  V.  8. 

SP1RITUS. 

SPIRITS 

( spir'i-tus ) 

Alcoolats,  Fr.;  Geiste,  G.;  Spirito,  It. 

Spirits,  as  the  term  is  here  used,  are  alcoholic 
solutions  of  volatile  principles  formerly  in  gen- 
eral procured  by  distillation,  but  now  frequently 
prepared  by  simply  dissolving  the  volatile  prin- 
ciple in  alcohol  or  diluted  alcohol.  The  dis- 
tilled spirits  are  prepared  chiefly  from  aromatic 
vegetable  substances,  the  essential  oils  of  which 
rise  with  the  vapor  of  alcohol  and  condense 
with  it  in  the  receiver.  Some  of  the  oils,  how- 
ever, will  not  rise  at  the  temperature  of  boiling 
alcohol,  but  may  be  distilled  with  water.  In 
this  case  it  is  necessary  to  employ  diluted  alco- 
hol or  proof  spirit,  with  the  water  of  which 


the  oil  comes  over  in  the  latter  part  of  the 
process.  As  the  proof  spirit  of  commerce  is 
often  impregnated  with  foreign  matters,  which 
give  it  an  unpleasant  flavor,  it  is  better  to  use 
alcohol  which  has  been  carefully  rectified,  and 
to  dilute  it  with  the  due  proportion  of  water, 
as  directed  by  the  U.  S.  Pharmacopoeia.  In 
preparing  the  spirits,  care  should  be  taken  to 
avoid  the  color  and  empyreumatic  flavor  arising 
from  the  decomposition  of  the  vegetable  matter 
by  heat.  Sufficient  water  must,  therefore,  be 
added  to  cover  the  vegetable  matter  after  the 
alcohol  shall  have  been  distilled,  and,  as  a  rule, 
the  heat  should  be  applied  by  means  of  a 
water  bath,  or  of  steam.  The  aromatic  should 
be  macerated  for  some  days  with  the  alcohol 
before  being  submitted  to  distillation,  as  the 
oil,  being  thus  dissolved,  rises  more  readily 
with  the  spirituous  vapor  than  when  confined 
in  the  tissue. 

The  aromatic  spirits  are  used  chiefly  to  im- 
part a  pleasant  odor  and  taste  to  mixtures,  and 
to  correct  the  nauseating  and  griping  effects  of 
other  medicines.  They  serve  also  as  carmina- 
tives in  flatulent  colic,  and  as  agreeable  stimu- 
lants in  debility  of  the  stomach. 

The  U.  S.  P.  (8th  Rev.)  did  not  retain  the 
following  spirits  of  the  U.  S.  P.  1890 :  Spiritus 
Aurantii,  Spiritus  Limonis,  Spiritus  Myrciae, 
Spiritus  Myristicae,  and  Spiritus  Phosphori. 

SPIRITUS  /ETHERIS.  U.  S.,  Br. 

SPIRIT  OF  ETHER 

(spir'i-tus  se'the-ris) 

Liquor  Anodynus  Mineralis  Hoffmanni ;  Ether 
officinal  alcoolise\  Fr.  Cod.;  Ether  rulfurique  aleoolise\ 
Liqueur  d'Hoffmann,  Fr. ;  Spiritus  -Ethereus.  P.  G. ; 
Aetherweingeist,  Hoffmannsche  Tropfen,  G. ;  Etere 
con  alcool,  Liquore  anodino  di  Hoffmann,  It. ;  Eter 
sulfurico  alcoholizado,  Lieor  anodino  mineral  de 
Hoffmann,  Sp. 

*  "  Ether,  three  hundred  and  twenty-five  cubic 
centimeters  [or  10  fluidounces,  475  minims] ;  Al- 
cohol, six  hundred  and  seventy-five  cubic  centi- 
meters [or  22  fluidounces,  396  minims],  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms] .     Mix  them."  U.  S. 

"Ether,  10  ft.  ounces  (Imperial  measure)  or 
500  cubic  centimetres;  Alcohol  (90  per  cent.), 
1  pint  (Imp.  meas.)  or  1000  cubic  centimetres. 
Mix."  Br. 

This  preparation  is  merely  ether  diluted  with 
about  twice  its  volume  of  alcohol.  Although 
introduced  into  the  U.  S.  P.  1880,  it  does  not 
seem  to  have  been  employed  to  any  extent, 
and  it  might  have  been  dropped  with  advan- 
tage at  a  later  revision.  The  corresponding 
preparation  of  the  German  Pharmacopoeia  con- 
tains less  ether,  being  made  of  one  part  of 
ether  to  three  parts  of  alcohol,  both  by  weight. 
Prepared  with  materials  of  proper  strength,  its 
sp.  gr.  is  0.806  to  0.811.  Br.  Its  medicinal 
properties  are  similar  to  those  of  ether. 

Dose,  one  to  three  fluidrachms  (3.75  to  11.25 
Cc),  properly  diluted  with  sweetened  water. 

Off.  Prep. — Tinctura  Lobelise  ^Etherea,  Br. 
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SPIRITUS  /ETHERIS  COMPOSITUS. 
U.  S.,  Br. 

COMPOUND  SPIRIT  OP  ETHER 

(spir'i-tus  ae'the-rls  com-po$'i-tus ) 

Hoffmann's    Anodyne ;    Liqueur    Nervine    de    Bang, 
Fr. ;  ZusammengesetEter  Aetherweingeist,  G. 

*  "  Ether,  three  hundred  and  twenty-five  cubic 
centimeters  [or  10  fluidounces,  475  minims] ; 
Alcohol,  six  hundred  and  fifty  cubic  centimeters 
[or  21  fluidounces,  470  minims] ;  Ethereal  Oil, 
twenty-five  cubic  centimeters  [or  406  minims], 
to  make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6$  fluidraehms].  Mix  them."  U.  S. 
"Ether,  5£  fl.  ounces  (Imperial  measure)  or 
137.5  cubic  centimetres;  Alcohol  (90  per  cent.), 
78  fl.  ounces  (Imp.  meas.)  or  1950  cubic  centi- 
metres; Sulphuric  Acid,  36  fl.  ounces  (Imp. 
meas.)  or  900  cubic  centimetres;  Distilled 
Water,  1$  fl.  ounces  (Imp.  meas.)  or  37.5  cubic 
centimetres;  Sodium  Bicarbonate,  a  sufficient 
quantity.  Gradually  mix  the  Sulphuric  Acid 
with  forty  fluid  ounces  (Imp.  meas.)  or  one 
thousand  cubic  centimetres  of  the  Alcohol;  let 
the  mixture  stand  for  twenty-four  hours.  Then 
distil  slowly  until  a  thermometer,  the  bulb  of 
which  is  within  the  liquid,  indicates  a  tempera- 
ture of  341°  F.  (171.6°  C).  Pour  the  distil- 
late into  a  separator,  and,  after  separation 
is  complete,  remove  the  lower  layer.  Add  the 
Distilled  Water  to  the  upper  layer,  and  also, 
gradually,  Sodium  Bicarbonate,  until,  after 
agitation,  the  liquid  is  nearly  neutral  to  litmus 
paper.  Separate  the  ethereal  liquid,  and  add  to 
it  the  Ether  and  thirty-eight  fluid  ounces  (Imp. 
meas.)  or  nine  hundred  and  fifty  cubic  centi- 
metres of  the  Alcohol.     Filter."  Br. 

This  preparation  is  an  alcoholic  solution  of 
ether,  containing  a  little  heavy  oil  of  wine.  In 
the  U.  S.  formula,  determinate  quantities  of 
ether,  alcohol,  and  oil  are  taken,  the  ether  hav- 
ing half  the  volume  of  the  alcohol.  The  for- 
mula of  the  U.  S.  P.  (8th  Rev.)  is  practically 
the  same  as  that  of  the  U.  S.  P.  1880.  In  the 
last  revision  of  the  British  Pharmacopoeia  this 
preparation  was  improved  according  to  the  sug- 
gestions of  W.  Inglis  Clark  (P.  J.,  1896,  183) ; 
but  the  process  still  yields  an  uncertain  product, 
containing  ether,  alcohol,  and  a  trace  of  oil 
of  wine. 

Properties. — This  spirit  is  a  colorless,  vola- 
tile liquid,  having  a  burning,  slightly  sweetish 
taste,  and  the  peculiar  odor  of  ethereal  oil.  If 
it  have  an  empyreumatic  odor,  it  has  been  badly 
prepared.  Its  sp.  gr.  is  0.815,  according  to 
the  U.  S.  Pharmacopoeia  of  1870;  the  present 
official  preparation  contains  a  little  less  oil  of 
wine.  When  pure,  it  is  wholly  volatilized  by 
heat,  and  devoid  of  acid  reaction.  It  becomes 
milky  on  being  mixed  with  water,  owing  to 
the  precipitation  of  the  ethereal  oil;  but  this 
change  does  not  prove  its  goodness,  as  the  same 
property  may  be  given  to  the  spirit  of  ether  by 
the  addition  of  various  fixed  oils.  This  sophis- 
tication may  be   detected  by  mixing  the  sus- 


pected preparation  with  water,  drawing  a  piece 
of  paper  over  the  surface  of  the  liquid  to  ab- 
sorb the  oily  globules,  and  exposing  the  paper 
to  heat.  If  the  globules  are  fixed  oil,  the  greasy 
stain  will  remain;  if  ethereal  oil,  the  stain  will 
disappear.  When  fixed  oils  are  used  to  adul- 
terate this  preparation,  the  milkiness  is  gen- 
erally too  great,  and  not  like  the  translucent 
leaden  milkiness  of  the  genuine  article.  (Squibb.) 
"A  colorless  mobile  liquid  with  characteristic 
ethereal  odor  and  taste.  Specific  gravity  0.808 
to  0.812.  It  gives  an  opalescent  solution  when 
mixed  with  twice  its  volume  of  water.  2  or  3 
cubic  centimetres  evaporated  spontaneously  on 
a  watch-glass  should  not  yield  a  residue  having 
an  unpleasant  odor  (absence  of  empyreumatic 
impurities)."   Br. 

It  is  much  to  be  regretted  that  our  manufac- 
turing chemists  do  not  follow  the  Pharmaco- 
poeia in  making  compound  spirit  of  ether.  In 
rectifying  crude  ether,  the  distillation  is  con- 
tinued as  long  as  the  ether  comes  over  of  the 
proper  specific  gravity,  after  which  the  manu- 
facturer has  been  in  the  habit  of  changing 
the  receiver  and  obtaining  an  additional  dis- 
tillate, consisting  of  ether  and  alcohol,  mixed 
with  a  small  quantity  of  ethereal  oil.  Now,  it  is 
this  second  distillate,  variously  modified  by  the 
addition  of  alcohol,  ether,  or  water,  so  as  to 
make  it  conform  in  taste,  odor,  opalescence, 
etc.,  to  a  standard  preparation,  kept  by  the 
manufacturer,  that  is  sold  as  Hoffmann's 
anodyne.  Nothing  could  be  more  uncertain  in 
its  results  than  a  proceeding  like  this,  and  we 
cannot  be  surprised  that  the  medicine  as  ob- 
tained from  different  apothecaries  varies  very 
much  in  properties,  and  often  disappoints  the 
expectations  of  the  physician.  The  chief  ex- 
cuse for  the  departure  from  the  official  direc- 
tions is  the  costliness  of  the  ethereal  oil;  but, 
even  were  this  much  greater  than  it  really  is, 
the  excuse  would  not  be  valid,  and  it  cannot 
be  justified,  on  any  principle  of  morality,  to 
sell  under  the  official  title  a  preparation  which 
has  no  claim  to  it  whatever. 

Uses. — This  preparation  is  intended  as  a 
substitute  for  the  anodyne  liquor  of  Hoffmann, 
which  it  closely  resembles  when  properly  pre- 
pared. In  addition  to  the  stimulating  and  anti- 
spasmodic qualities  of  ether  which  it  contains, 
it  possesses  anodyne  properties,  highly  useful 
in  nervous  irritation  and  in  want  of  sleep  from 
this  cause.  These  additional  virtues  are  prob- 
ably derived  from  the  official  oil  of  wine,  which 
Physick  and  Dewees  found,  dissolved  in  alco- 
hol, very  efficacious  in  certain  disturbed  states 
of  the  system,  as  a  tranquillizing  and  anodyne 
remedy.  Such  indeed,  are  the  generally  ad- 
mitted effects  of  compound  spirit  of  ether, 
when  made  with  a  due  admixture  of  the 
ethereal  oil.  This  preparation  is  on  many 
occasions  a  useful  adjunct  to  laudanum,  to 
prevent  nausea. 

Dose,  from  thirty  minims  to  two  fluidraehms 
(1.8  to  7.5  Ce.),  to  be  given  in  sweetened 
water. 
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SPIRITUS  /ETHERIS  NITROSI. 
U.  S.,  Br. 

SPIRIT  OF  NITROUS  ETHER    [Sweet  Spirit  of  Nitre] 
(splr'j-tus  ae'the-ris  nl-tro'sl) 

"An  alcoholic  solution  of  Ethyl  Nitrite  [NO. 
0C2H5  =  74.51],  yielding,  when  freshly  pre- 
pared and  tested  by  the  process  given  below, 
not  less  than  4  percent,  of  ethyl  nitrite."  U.  S. 
"An  alcoholic  solution  containing  ethyl  nitrite, 
aldehyde,  and  other  substances."    Br. 

Spiritus  Nitri  Dulcis ;  Spiritus  iEtheris  Nitrici ; 
Spiritus  Nitrico-aethereus ;  Ether  Azoteux  Alcoolise\ 
Liqueur  anodine  nitreuse,  Fr. ;  Spiritus  iEtheris 
nitrosi,  P.  G. ;  Versiisster  Salpetergeist,  O. ;  Etere 
nitroso  officinale.  Spirito  d'etere  nitroso,  It. ;  Espiritu 
de  nitro  dulce,  Sp. 

*  "  Sodium  Nitrite,  one  hundred  grammes  [or 
3  ounces  av.,  231  grains] ;  Sulphuric  Acid, 
forty  cubic  centimeters  [or  1  fluidounce,  169 
minims] ;  Monohydrated  Sodium  Carbonate, 
six-tenths  of  a  gramme  [or  9  grains] ;  Potas- 
sium Carbonate,  completely  deprived  of  water 
by  drying,  three  grammes  [or  46  grains] ; 
Alcohol,  Water,  each,  a  sufficient  quantity. 
Mix  the  Sulphuric  Acid  with  one  hundred  and 
twenty  cubic  centimeters  [or  4  fluidounces,  28 
minims]  of  Water,  cool  the  liquid,  add  eighty- 
five  cubic  centimeters  [or  2  fluidounces,  420 
minims]  of  Alcohol  previously  diluted  with 
an  equal  volume  of  Water,  and  introduce  the 
solution  into  a  1000  Cc.  [or  2  pint]  flask, 
surrounded  by  a  mixture  of  ice  and  water. 
Dissolve  the  Sodium  Nitrite  in  two  hundred  and 
eighty  cubic  centimeters  [or  9  fluidounces,  225 
minims]  of  Water,  filter,  and,  having  poured 
the  filtrate  into  a  separatory  funnel,  allow  the 
liquid  to  slowly  drop  into  the  flask  containing 
the  acid  mixture.  When  all  has  been  added 
and  the  reaction  is  complete,  allow  any  crystals 
which  may  have  formed  to  settle  at  the  bottom 
of  the  flask,  and  decant  the  cold  mixture  of 
ethyl  nitrite  and  aqueous  solution  quickly  to 
the  previously  cleaned  separatory  funnel,  and 
draw  off  and  discard  the  aqueous  liquid.  Wash 
the  separated  ethyl  nitrite,  first,  with  twenty 
cubic  centimeters  [or  325  minims]  of  ice-cold 
Water,  and  then  remove  any  traces  of  acid  by 
washing  it  with  fifteen  cubic  centimeters  [or 
243  minims]  of  ice-cold  Water,  in  which  the 
Monohydrated  Sodium  Carbonate  has  pre- 
viously been  dissolved.  Carefully  separate  the 
ethyl  nitrite  from  the  aqueous  liquid,  and 
agitate  it  in  a  well-stoppered  vial  with  the 
Potassium  Carbonate  to  remove  traces  of  water. 
Then  cool  the  liquid,  decant,  and  pour  the 
ethyl  nitrite  immediately  into  a  tared  bottle 
containing  five  hundred  grammes  [or  17  ounces 
av.,  279  grains]  of  Alcohol.  Ascertain  the 
weight  of  the  ethyl  nitrite  poured  into  the 
Alcohol  by  noting  the  increase  in  weight  of 
the  tared  bottle  and  contents,  and  then  add 
enough  Alcohol  to  make  the  mixture  weigh 
twenty-two  times  the  weight  of  the  ethyl  nitrite 
added.    Lastly,  transfer  the  product  to  small, 


well-stoppered,  dark  amber-colored  vials,  and 
keep  these  in  a  cool  place,  remote  from  lig-  ^ 
or  fire."    U.  S. 

"  Nitric  Acid,  3  ft.  ounces  (Imperial  measu:  ) 
or  150  cubic  centimetres;  Sulphuric  Acid, 
2  fl.  ounces  (Imp.  meas.)  or  100  cubic 
centimetres;  Copper,  2  ounces  (Imp.)  or  100 
grammes;  Alcohol  (90  per  cent.),  a  sufficient 
quantity.  To  one  pint  (Imp.  meas.)  or  one 
thousand  cubic  centimetres  of  the  Alcohol  add 
gradually  the  Sulphuric  Acid,  stirring  them 
together;  then  stir  in  two  and  a  half  fluid  ounces 
(Imp.  meas.)  or  one  hundred  and  twenty-five 
cubic  centimetres  of  the  Nitric  Acid;  the  mix- 
ture being  made  in  a  retort  or  flask,  in  which 
the  copper  has  been  placed,  and  to  which  a 
thermometer  is  fitted;  attach  to  the  retort  or 
flask  an  efficient  condenser  and  receiver,  the 
latter  containing  twenty  fluid  ounces  (Imp. 
meas.)  or  one  thousand  cubic  centimetres  of  the 
Alcohol,  and,  applying  heat  gently,  distil  at 
a  temperature  commencing  at  170°  F.  (76.7° 
C),  and  rising  to  175°  F.  (79.4°  C),  but  not 
exceeding  180°  F.  (82.2°  C),  until  the  volume 
of  liquid  in  the  receiver  has  been  increased  to 
thirty-two  fluid  ounces  (Imp.  meas.)  or  to  six- 
teen hundred  cubic  centimetres,  the  receiver 
and  the  condenser  being  kept  cool  with  ice- 
cold  water.  Then  withdraw  the  source  of  heat, 
and  having  allowed  the  contents  of  the  retort  to 
cool,  introduce  the  remaining  half -ounce  (Imp. 
meas.)  or  twenty-five  cubic  centimetres  of 
Nitric  Acid,  and  resume  the  distillation  as  be- 
fore, until  the  liquid  in  the  receiver  has  been 
increased  to  thirty-four  fluid  ounces  (Imp. 
meas.)  or  seventeen  hundred  cubic  centimetres. 
Mix  this  liquid  with  one  pint  (Imp.  meas.) 
or  one  hundred  cubic  centimetres  of  the 
Alcohol,  or  with  as  much  as  will  make  the 
product  contain  2§  per  cent,  of  ethyl  nitrite 
when  tested  as  described  in  the  following  para- 
graph. Preserve  the  Spirit  of  Nitrous  Ether 
in  well-closed  vessels;  preferably  in  a  cool  dark 
place,  and  in  small  bottles."  Br. 

Test. — "1  volume  agitated  briskly  at  intervals 
during  5  minutes  in  a  brine-charged  nitrometer, 
with  1  volume  of  solution  of  potassium  iodide 
and  1  volume  of  diluted  sulphuric  acid,  should 
yield,  at  the  normal  temperature  (60°  F.  or 
15.5°  C.)  and  pressure  (30  inches  or  760  milli- 
metres of  mercury),  and  when  freshly  pre- 
pared, at  least  6^,  but  not  more  than  7,  volumes 
of  nitric  oxide  gas,  corresponding  to  at  least 
2\  parts  by  weight  of  ethyl  nitrite  in  100  parts 
by  weight  of  the  Spirit;  and  even  after  it  has 
been  kept  for  some  time,  and  the  vessel  con- 
taining it  has  occasionally  been  opened,  it 
should  yield  not  much  less  than  5  times  its 
volume  of  the  gas,  corresponding  to  nearly  2 
per  cent,  by  weight  of  ethyl  nitrite  or  a 
minimum  of  If  per  cent."  Br.  The  U.  S.  P. 
(8th  Rev.)  and  the  Br.  Ph.  1898  quantitative 
test  is  based  on  Allen's  method,  differing  only 
in  the  relative  quantities  of  the  reagents.  (See 
p.  1166 ;  also  paper  by  Curtman,  Proc.  Missouri 
Pharm.  Assoc,  July,  1892;  A.  J.  P.,  1898,  273.) 
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Assay.  U.  S.  (8th  Rev.)— "  Transfer  about 
30  Gm.  of  the  Spirit  of  Nitrous  Ether,  which 
has  been  previously  shaken  with  0.5  Gm.  of 
potassium  bicarbonate,  to  a  tared  100  Cc. 
measuring  flask,  and  weigh  it  accurately.  Add 
sufficient  alcohol  to  bring  the  volume  to  exactly 
100  Cc,  and  mix  thoroughly.  Introduce  into 
a  nitrometer  (see  Part  III,  Gasometric  Esti- 
mations) exactly  10  Cc.  of  the  alcoholic  solu- 
tion, followed  by  10  Cc.  of  potassium  iodide 
T.S.,  and  afterwards  by  10  Cc.  of  nor- 
mal sulphuric  acid  V.S.  When  the  volume  of 
gas  has  become  constant  (within  30  to  60  min- 
utes), note  the  volume  of  gas  collected.  Mul- 
tiply this  volume  in  Cc.  by  0.307,  and  divide 
(he  product  by  the  original  weight  of  the 
Spirit  of  Nitrous  Ether.  At  standard  tem- 
perature and  pressure,  the  quotient  will 
represent  the  percentage  of  ethyl  nitrite  in  the 
liquid.  The  temperature  correction  is  one- 
third  of  one  percent,  of  the  total  percentage 
just  found  for  each  degree,  additive  if  tem- 
perature is  below,  subtract ive  if  above,  25°  C. 
(77°  F.).  The  barometric  correction  is  four- 
thirtieths  of  one  percent,  for  each  millimeter, 
additive  if  above,  subtractive  if  below,  760. 
When  assayed  according  to  the  above  method, 
Spirit  of  Nitrous  Ether  should  yield  not  less 
than  4  percent,  of  ethyl  nitrite."  U.  S. 

Allen's  Test  for  Ethyl  Nitrite. — A  nitrom- 
eter "  should  be  filled  with  strong  brine,  and 
5  Cc.  of  the  sample  to  be  tested  should  be 
placed  in  the  cup  of  the  nitrometer,  and 
allowed  to  enter  through  the  tap,  taking  care 
that  no  air  gets  in  at  the  same  time.  Five  Cc. 
of  a  strong  solution  of  potassium  iodide  is 
next  allowed  to  enter,  and  this  is  followed  by 
about  5  Cc.  of  dilute  sulphuric  acid.  Effer- 
vescence immediately  ensues,  and,  if  the  tube 
be  vigorously  agitated  at  intervals,  the  reac- 
tion will  be  complete  in  tive  minutes,  when  the 
level  of  the  liquid  in  the  two  limbs  of  the  nitrom- 
eter is  adjusted,  and  the  volume  of  nitrogen 
dioxide  gas  read  off.  If  the  volume  of  gas 
evolved  be  small,  another  5  Cc.  of  the  sample 
should  be  let  into  the  nitrometer,  and  the  agita- 
tion repeated.  The  calculation  is  the  same  as 
in  Eykman's  process,  the  reaction  being: 

(C2H5)  NO2  +  KI  +  H2SO4  = 

(C2H5)  OH  +  KHSO4  -f  I  +  NO 

When  strictly  accurate  results  are  not  re- 
quired, the  volume  of  gas  need  not  be  corrected 
for  variations  of  pressure,  temperature,  and 
tension  of  aqueous  vapor,  and  if  these  consid- 
erations be  omitted  the  calculation  will  be  much 
simplified.  Thus,  if  0.030  gramme  of  nitrogen 
dioxide  (representing  0.075  gramme  of  C2H5 
NO2)  under  the  ordinary  conditions  of  pres- 
sure and  temperature  be  taken  to  measure  23.55 
Cc,  then 

volume  of  gas  in  Cc.  X  0.3185 = 

measure  of  sample  in  Cc.  X  density  of  sample 

percentage  by  weight  of  C2HBN02. 

1  For  a  simple  form  of  nitrometer,  see  P.  J.,  1887.  p. 
763.  or  Proc.  A.  Ph.  A..  1887.  p.  19;  also  Ephem., 
1889,  p.  1202  ;  C.  &  D.,  1901,  1045. 


If  the  density  of  the  sample  be  omitted 
from  the  equation,  the  result  will  be  the  number 
of  grammes  of  ethyl  nitrite  per  100  Cc.  of  the 
sample. 

The  nitrometer  method  has  been  proved  to 
give  very  good  results  with  pure  sodium  nitrite 
(prepared  from  silver  nitrite)  employed  in 
known  amount.  The  results  with  spirit  of 
nitrous  ether  are  somewhat  higher  than  those 
given  by  Eykman's  method,  the  difference  being 
least  when  sodium  chloride  is  employed  in  the 
latter  process  and  time  is  given  for  the  ferrous 
solution  to  react  thoroughly  on  the  solution  of 
ethyl  nitrite.  The  results  by  the  iodide  method 
are  almost  certainly  more  accurate  than  those 
by  Eykman's  process.  With  most  specimens 
of  sweet  spirit  of  nitre  a  considerable  amount 
of  nitric  oxide  is  produced  (and  iodine  liber- 
ated) before  adding  the  acid,  the  reaction  prob- 
ably depending  on  the  presence  of  free  acid 
in  the  sample.  The  results  obtained  in  the 
nitrometer  are  remarkably  constant,  and  the 
method  furnishes  a  very  easy  means  of  assaying 
sweet  spirit  of  nitre  with  considerable  accuracy, 
which  is  further  increased  if  a  correction  of 
1.5  Cc  (=0.0048  gramme  of  C2H5NO2)  be 
made  for  solubility  of  the  gas.  The  process 
has  the  advantage  of  great  ease  and  rapidity, 
and  actually  measures  the  nitrous  compounds 
present  in  the  sample,  instead  of  leaving  their 
proportions  to  be  inferred  from  a  more  or  less 
complex  reaction,  such  as  the  reduction  of  per- 
manganate, and  others. 

The  ofhVml  spirit  of  nitrous  ether  is  a  mix- 
ture of  nitrous  ether  or  ethyl  nitrite,  C2H5 
NOa,  and  alcohol  (rectified  spirit).  For  many 
years,  spirit  of  nitrous  ether  has  been  made 
by  acting  on  alcohol  with  nitric  acid,  and  the 
present  British  process  and  that  of  the  U.  S. 
P.  1SS0  are  constructed  on  this  plan.  The 
U.  S.  P.  1890  and  8th  Rev.  processes  dif- 
fered essentially;  in  these,  the  use  of  nitric 
acid  is  abandoned,  sodium  nitrite  being  substi- 
tuted as  the  source  of  the  nitrous  compound. 
Nitrous  ether  is  always  generated  by  the  reaction 
of  nitric  acid  with  alcohol;  and  it  matters  not 
whether  the  alcohol  be  mixed  with  nitric  acid 
directly,  or  with  the  materials  for  generating 
it,  namely,  nitre  and  sulphuric  acid.  In  the 
U.  S.  Pharmacopoeia  of  1850  the  requisite 
nitric  acid  was  obtained  by  using  the  materials 
for  generating  it,  namely,  potassium  nitrate 
and  sulphuric  acid;  for  details  of  the  process, 
see  U.  S.  D.,  14th  ed.,  p.  1445. 

In  the  U.  S.  1860  process,  which  was 
modelled  after  the  plan  of  Squibb,  the  nitric 
acid  and  alcohol  were  directly  mixed  in  a  re- 
tort. The  liquid  condensed  in  the  receiver 
was  mixed  with  potassium  carbonate,  and  again 
distilled,  in  order  to  free  it  from  the  acid 
which  had  come  over  with  the  nitrous  ether, 
and,  being  too  strong  with  ether  to  meet  the 
purposes  required,  was  diluted  with  alcohol, 
and  thus  brought  to  the  state  of  spirit  of 
nitrous  ether.  It  was  a  great  improvement 
over   the    formula  of   earlier  Pharmacopoeias, 
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and  had  the  merit  of  insuring  a  preparation 
of  definite  strength.  But  in  the  Pharmacopoeia 
of  1870  the  British  process  was  substituted,  as 
even  better  than  it. 

The  U.  S.  1880  process  differed  in  several 
particulars  from  those  formerly  official.  Cop- 
per was  no  longer  used.  The  use  of  this  metal 
originated  with  Redwood,  under  the  impression 
that  the  nitrous  radical  was  liberated  by  it  and 
enabled  to  unite  more  readily  with  the  ethyl 
of  the  alcohol,  to  form  ethyl  nitrite.  Our  ex- 
perience is  that  upon  the  small  scale  the  cop- 
per served  a  useful  purpose  in  controlling  and 
moderating  the  reaction,  but  excellent  results 
have  been  obtained  by  substituting  broken 
glass,  and  we  have  obtained  quite  as  large  a 
yield  of  the  peculiar  ether  when  the  copper 
was  omitted.  The  nitric  acid  was  not  added 
in  two  portions,  but  the  whole  quantity  was 
mixed  with  the  sulphuric  acid  and  alcohol  at 
first.  This  was  an  improvement,  in  our  opin- 
ion. The  direction  to  "  heat  rapidly,  by  means 
of  a  water-bath,  until  strong  reaction  occurs 
and  the  temperature  reaches  80°  C.  (176°  F.)," 
was  likely  to  cause  loss  in  the  hands  of  the 
inexperienced  through  excessive  action,  and 
inability  to  condense  all  the  vapor  of  ethyl 
nitrite  which  would  be  suddenly  generated.  A 
temperature  of  72°  C.  (161.6°  F.),  in  our 
experience,  was  simply  sufficient  to  start  the 
reaction,  and  as  soon  as  effervescence  took  place 
the  heat  should  have  been  at  once  removed,  and 
not  reapplied  until  the  reaction  slackened,  so 
that  a  uniform  and  not  an  excessive  reaction 
might  be  maintained.  The  greatest  change 
was,  however,  in  purifying  the  distillate  by 
agitating  it  with  ice  cold  distilled  water,  sepa- 
rating the  ethereal  layer  and  mixing  it  with 
alcohol,  so  that  the  finished  product  should 
contain  5  per  cent,  by  weight  of  the  crude 
ethyl  nitrite.  It  is  very  doubtful,  in  our 
opinion,  whether  anything  was  removed  by  the 
agitation  with  cold  water  except  some  of  the 
alcohol.  As  aldehyde  and  hydrocyanic  acid 
are  both  soluble  in  ethyl  nitrite,  and  as  alcohol 
must  be  added  subsequently,  the  advantage  of 
the  separation  of  the  nitrous  ether  in  this 
way  was  not  very  apparent,  and  when  it  is 
considered  that  ethyl  nitrite  is  soluble  in  water 
and  more  soluble  in  alcohol,  some  of  the  most 
valuable  portion  of  the  distillate  must  have 
been  wasted  by  being  dissolved  in  cold  water. 
A  thoroughly  effective  method  of  separating 
ethyl  nitrite  from  its  solution  in  alcohol  and 
water  is  yet  to  be  discovered.  Some  manufac- 
turers agitate  the  distillate  with  a  saturated 
solution  of  calcium  chloride  to  separate  the 
ethyl  nitrite,  and  the  British  Pharmacopoeia 
once  used  this  method  as  a  test.1 

The  U.  S.  P.  1890  process  overcame  these 
objections  by  generating  the  nitrous  compound 
necessary  to  effect  the  combination  with  ethyl 

1 R.  F.  Fairthorne  prepared  Spirit  of  Nitrous 
Ether  without  the  use  of  a  retort  or  still.  (A.  J.  P., 
1880,  p.  7  ;  see  also  method  by  Emlen  Painter,  Proc. 
A.  Ph.  A.,  1884-1886.) 


by  acting  on  sodium  nitrite  with  sulphuric 
acid  in  the  presence  of  alcohol,  the  violence  of 
the  reaction  being  controlled  by  diluting  both 
the  sulphuric  acid  and  the  alcohol  with  water, 
and  by  using  an  aqueous  solution  of  the  nitrite. 
A  very  thorough  means  of  refrigeration  had 
to  be  used,  on  account  of  the  extreme  vola- 
tility of  the  distillate,  and  because  evolution 
of  ethyl  nitrite  commenced  before  all  the  sul- 
phuric acid  was  added  and  without  the  use  of 
any  other  heat  than  that  generated  by  the 
chemical  reaction.  Heat  was  not  applied 
until  the  reaction  became  slower,  and  then 
only  very  moderately  and  capable  of  being 
instantly  withdrawn  if  necessary.  The  advan- 
tages of  this  process  are  that  the  production 
of  aldehyde  and  acetic  ether  is  avoided,  through 
the  absence  of  nitric  acid,  and  pure  ethyl 
nitrite  is  easily  obtained.  Sodium  nitrite  can 
be  procured  of  standard  purity,  although  the 
impurities  in  the  commercial  salt  do  not  affect 
the  character  of  the  ethyl  nitrite.  The  use  of 
alkaline  nitrites  in  making  ethyl  nitrite  is  not 
new,  as  both  potassium  and  sodium  nitrites 
have  been  employed,  Feldhaus,  Dunstan,  Dy- 
mond,2  and  others  having  published  processes; 
Frerichs  of  St.  Louis,  used  the  method  on  a 
large  scale,  and  C.  O.  Curtman  and  E.  L. 
Patch  of  Boston,  also  recommended  its  em- 
ployment. See  Am.  Drug.,  1893,  p.  171.  An 
improvement  was  made  in  the  U.  S.  P.  (8th 
Rev.)   process  and  in  the  cold  processes  pre- 


1  Ethyl  Nitrite.  Expeditious  Method  of  Preparing 
the  Pure  Ether. — Dunstan  and  T.  S.  Dymond  find 
the  following  method  to  be  admirably  adapted  to  the 
production  of  pure  nitrous  ether  in  the  nearly  theo- 
retical quantity  without  the  use  of  heat,  the  ether. 
In  the  absence  of  excess  of  acid,  being  easily  separated 
without  distillation.  A  solution  is  made  by  dis- 
solving 34.5  grammes  of  sodium  nitrite  in  water. 
The  liquid  is  diluted  to  120  Cc.  and  cooled  below 
0°  C.  by  surrounding  the  vessel  which  contains  it 
with  a  mixture  of  ice  and  salt.  The  sodium  nitrite 
of  commerce  contains  from  95  to  98  per  cent,  of 
nitrite,  and  therefore  a  quantity  corresponding  to 
the  pure  salt  must  be  taken.  A  slight  excess  of  the 
salt  does  not  interfere  with  the  reaction.  13.5  Cc. 
of  sulphuric  acid  is  added  to  a  cooled  mixture  of 
32  Cc.  of  alcohol,  with  an  equal  volume  of  water : 
the  liquid  is  then  diluted  to  120  Cc.  and  cooled 
below  0°  C.  This  acid  liquid  is  allowed  to  pass 
gradually  through  a  thistle  funnel  with  constant  stir- 
ring to  the  bottom  of  the  solution  of  sodium  nitrite, 
contained  in  a  long  narrow  glass  vessel  surrounded 
by  ice  and  salt.  The  addition  of  the  whole  of  the 
acid  liquid  occupies  only  a  few  minutes,  and  at  its 
conclusion  a  pale-yellow  layer  of  ethyl  nitrite  is  found 
to  be  completely  separated  from  the  lower  layer  of 
solution  of  sodium  sulphate,  which  is  semi-solid  from 
the  separation  of  crystals  of  the  salt.  The  ethyl  nitrite 
so  formed  contains  only  traces  of  alcohol  and  water, 
the  first  being  removed  by  agitation  with  cold  water, 
the  second  by  digestion  with  recently  ignited  anhy- 
drous potassium  carbonate.  The  yield  is  from  30 
to  35  grammes  ;  the  calculated  yield  is  37.5.  It  can- 
not be  preserved  under  ordinary  conditions  without 
decomposition,  but  if  kept  in  contact  with  fragments 
of  anhydrous  potassium  carbonate  in  a  closely  stop- 
pered bottle  it  may  be  kept  for  a  long  time  without 
change.  It  boils  at  17.5°  C,  and  possesses  at  0°  C. 
the  sp.  gr.  0.917-0.920  (water  at  0°  C.  =  1).  Analy- 
sis proves  it  to  be  nearly  absolutely  pure  ethyl  nitrite. 
The  authors  recommend  for  medicinal  use  a  2-per- 
cent, solution  of  ethyl  nitrite  in  absolute  alcohol.  Its 
stability  might  be  increased  by  the  addition  of  5  per 
cent,  of  glycerin  :  but  even  this  is  prone  to  change, 
though  not  so  much  as  the  solution  in  absolute  alcohol 
simply,  while  the  solution  in  rectified  spirit  changes 
to  a  still  greater  extent.  The  solution  intended  to  be 
administered  should  not  be  diluted  with  water  until 
just  before  it  is  to  be  taken.     (P.  J.,  1888,  861-863.) 
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viously  proposed  by  reversing  the  order  of  mix- 
ing the  liquids  in  the  flask ;  in  the  former  phar- 
macopoeial  process  the  acid  solution  was  drop- 
ped slowly  into  the  sodium  nitrite  solution  and 
alcohol;  this  caused  some  loss  of  ethyl  nitrite 
with  evolution  of  nitrogen  tetroxide,  on  the 
other  hand  in  the  present  official  cold  process  if 
carefully  conducted  with  sufficient  refrigera- 
tion, the  production  of  ethyl  nitrite  takes  place 
uniformly  and  slowly  with  very  little  loss.  The 
great  advantage,  however,  in  this  process  con- 
sists in  the  avoidance  of  distillation  and  use 
of  heat  in  preparing  a  very  volatile  product. 

The  present  British  formula  rejects  the  so- 
dium nitrite  process,  but  introduces  under 
Liquor  Ethyl  Nitritis  (see  p.  711)  a  solution 
made  by  decomposing  sodium  nitrite  in  the 
presence  of  alcohol,  and  diluting  the  ethyl 
nitrite  produced,  with  alcohol  containing  a 
little  glycerin.  It  is  unfortunate  that  both 
preparations  were  not  made  of  the  same 
strength,  the  solution  containing  3  per  cent., 
the  spirit  only  2  per  cent.,  of  ethyl  nitrite;  the 
solution  contains  no  aldehyde,  but  the  spirit 
is  permitted  to  contain  aldehyde  and  other  sub- 
stances. 

Theory  of  the  Production  of  Nitrous  Ether, 
etc.— The  reaction  in  the  U.  S.  P.  (8th  Rev.) 
process  may  be  expressed  as  follows: 

2CaHsOH  -f  2NaNOa  +  H2SO4  = 

2CaH«NOa  +  NaaSCU  +  2HsO 
Alcohol,  sodium  nitrite,  and  sulphuric  acid 
when  brought  in  contact  yield  ethyl  nitrite, 
sodium  sulphate,  and  water.  The  nitric  acid 
process  may  be  explained  as  follows.  One 
molecule  of  nitric  acid,  by  reacting  with  one 
molecule  of  alcohol,  forms  one  molecule  of 
nitrous  acid,  one  molecule  of  aldehyde,  and  one 
molecule  of  water:  thus, 

HNOa  +  CaHeO  = 

HNOa  +  C2H4O  +  HaO 
The  nitrous  acid,  as  soon  as  formed,  reacts 
with  a  second  molecule  of  alcohol,  so  as  to 
form  one  molecule  of  nitrous  ether  or  ethyl 
nitrite,  with  separation  of  one  molecule  of 
water,  according  to  the  reaction : 

C2H5.OH  +  HNOa  =  CallsNOa  +  HaO 

In  the  process  of  the  British  Pharmacopoeia 
the  nitric  acid  is  converted  into  nitrous  acid  by 
the  reducing  action  of  metallic  copper  and  sul- 
phuric acid,  the  reaction  beinc:: 
HNOa-f  Cu  +  HaS04  = 

HNOa  +  CuSO*  +  HaO 
The  nitrous  acid  now  reacts  with  the   alcohol 
as  in  the  previous  reaction,  so  as  to  produce  the 
nitrous   ether.     The    object    of   using   the   sul- 
phuric acid  is  to  economize  the  nitric  acid. 

Properties  of  Ethyl  Nitrite. — Pure  ethyl  ni- 
trite is  pale  yellow,  has  the  odor  of  apples  and 
Hungary  wine,  boils  at  18°  C.  (64.4°  F.),  and 
has  the  sp.  gr.  0.900  at  15.5°  C.  The  density 
of  its  vapor  is  2.627.  Litmus  is  not  affected 
by  it.  When  it  is  mixed  with  an  alcoholic 
solution  of  potassium  hydroxide,  potassium  hy- 
ponitrite  and  alcohol  are  formed,  without  pro- 
ducing a  brown  color,  showing  the  absence  of 


aldehyde.  It  is  soluble  in  48  parts  of  water,  and 
in  all  proportions  in  alcohol  or  rectified  spirit. 
It  is  highly  inflammable,  and  burns  with  a  white 
flame  without  residue.  The  impure  ether,  as 
formerly  obtained  by  the  Edinburgh  and  Dub- 
lin processes  for  subsequent  dilution  to  form 
sweet  spirit  of  nitre,  boiled  at  21.1°  C.  (70°  F.), 
and  had  the  density  of  0.886  at  4.4°  C.  (40°  F.). 
The  specific  gravity  assigned  to  it  by  the  Edin- 
burgh College  was  0.899.  Mixed  with  an  alco- 
holic solution  of  potassium  hydroxide,  it  became 
dark  brown,  with  production  of  aldehyde  resin. 
This  discoloration  showed  the  presence  of  alde- 
hyde. When  kept,  it  became  acid  in  a  short 
time,  as  shown  by  litmus,  and  nitric  oxide  was 
given  off,  which  often  caused  the  bursting  of 
the  bottle.  Its  tendency  to  become  acid  was 
rendered  greater  by  the  action  of  the  air,  and 
depended  on  the  absorption  of  oxygen  by  the 
aldehyde,  which  thereby  became  acetic  acid. 
Harvey  of  Leeds,  has  suggested  the  use  of  pure 
crystals  of  potassium  bicarbonate  in  a  bottle  in 
order  to  prevent  the  development  of  an  acid 
reaction.  J.  C.  Rademacher  has  found  that  the 
crystals  after  a  time  are  partially  converted 
into  a  nitrate.  (A.  J.  P.,  xlii.  106.)  These 
tads  evince  the  propriety  of  preserving  this 
ether  in  small,  strong  bottles,  kept  full  and  in  a 
cool  place.  Nitrous  ether  is  formed  by  the  com- 
bination of  nitrous  acid  with  the  radical  ethyl, 
and  its  formula  is  CaH6.N0a.  It  was,  there- 
fore, improperly  called  nitric  ether.  Considered 
as  a  salt,  its  proper  name  is  ethyl  nitrite.  In 
its  pure  and  concentrated  state  it  is  never  used 
in  medicine.  (See  Liquor  Ethyl  Nitritis,  p. 
711.) 

Properties  of  Spirit  of  Nitrous  Ether. — This 
is  "a  clear,  mobile,  volatile,  and  inflammable 
liquid  of  a  pale  yellowish  or  faintly  greenish- 
yellow  tint,  having  a  fragrant,  ethereal,  and 
pungent  odor  free  from  acridity,  and  a  sharp, 
burning  taste.  Specific  gravity:  about  0.823  at 
25°  C.  (77°  F.).  When  freshly  prepared,  or 
even  after  being  kept  for  some  time  with  but 
little  exposure  to  light  and  air,  it  is  neutral  to 
litmus  paper.  When  long  kept,  or  after  having 
been  freely  exposed  to  air  and  light,  it  acquires 
an  acid  reaction,  but  it  should  not  effervesce 
when  a  crystal  of  potassium  bicarbonate  is 
dropped  into  it."  U.  S.  "A  limpid  liquid,  hav- 
ing a  very  faint  yellowish  tinge,  inflammable, 
of  a  peculiar  penetrating  apple-like  odor,  and  a 
characteristic  taste.  When  Spirit  of  Nitrous 
Ether  is  carefully  poured  on  an  acidulated 
strong  solution  of  ferrous  sulphate  contained 
in  a  test-tube,  a  deep  olive-brown  coloration  is 
produced  at  the  surface  of  contact  of  the  two 
liquids,  widening  as  the  tube  is  gently  shaken. 
10  cubic  centimetres,  mixed  with  5  cubic  centi- 
metres of  the  volumetric  solution  of  sodium 
hydroxide  and  5  cubic  centimetres  of  water, 
should  assume  a  yellow  color,  which  should  not 
become  brown  on  standing  12  hours  (limit  of 
aldehyde).  It  should  not  effervesce,  or  only 
very  feebly,  when  shaken  with  sodium  bicar- 
bonate (limit  of  acid)."   Br.     It  keeps  well  in 
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half-pint  bottles,  securely  stopped  with  waxed 
glass  stoppers,  and  covered  with  dark  paper, 
as  Squibb  proved  by  examining  some  bottles 
thus  put  up,  after  the  lapse  of  two  years. 
When  exposed  it  is  apt  to  become  acid  with 
age.  Sweet  spirit  of  nitre  mixes  with  water 
and  alcohol  in  all  proportions.  It  is  very  in- 
flammable, and  burns  with  a  whitish  flame. 
The  sp.  gr.  of  the  British  official  spirit  of 
nitrous  ether  is  0.838  to  0.842  at  15°  C. 
(59°   F.). 

Impurities  and  Tests. — Spirit  of  nitrous  ether, 
when  made  by  the  nitric  acid  process,  is  never 
quite  free  from  aldehyde,  and,  if  the  distillation 
be  too  long  continued,  it  is  prone  to  contain  a 
good  deal  of  this  substance,  which  afterwards 
becomes  acetic  acid  by  absorbing  oxygen.  The 
change  goes  on  rapidly  if  the  preparation  be 
insecurely  kept.  Aldehyde,  if  in  considerable 
proportion,  may  be  detected  by  its  imparting  a 
pungent  odor  and  an  acrid  flavor,  and  by  the 
spirit  assuming  a  brown  tint  on  adding  a  weak 
solution  of  potassium  hydroxide,  owing  to 
the  formation  of  aldehyde  resin  (see  official 
test,  page  1169).  Another  test  for  aldehyde, 
though  less  reliable,  is  the  addition  of  an  equal 
volume  of  sulphuric  acid  to  the  sweet  spirit  of 
nitre.  If  the  sample  be  good,  the  change  of 
color  will  be  slight,  and  the  mixture  will  be 
considerably  viscid;  if  it  contain  much  alde- 
hyde, it  will  become  dark-colored.  If  water  or 
spirit  be  present  in  undue  proportion,  the 
viscidity  will  be  less.  (Phillips.)  Acetic  acid, 
as  well  as  other  acids  (usually  nitrogen  acids) 
that  may  happen  to  be  present,  may  be  dis- 
covered by  the  taste,  by  their  acting  on  litmus 
strongly,  and  by  their  decomposing  the  alkaline 
carbonates  or  bicarbonates  with  effervescence. 
Nitrogen  acids  are  known  by  their  coloring  blue 
a  piece  of  paper  previously  dipped  into  tincture 
of  guaiac.  These  acids  operate  injuriously  by 
their  chemical  reactions  with  other  substances, 
when  spirit  of  nitre  is  prescribed  in  mixtures. 
Thus,  they  liberate  iodine  from  potassium 
iodide,  gradually  decolorize  compound  infusion 
of  rose,  and  in  the  compound  mixture  of  iron 
hasten  the  conversion  of  ferrous  oxide  into 
ferric  oxide.  To  obviate  these  effects,  Harvey 
of  Leeds,  keeps  sweet  spirit  of  nitre  standing 
on  crystals  of  potassium  bicarbonate,  and  states 
that,  if  the  preparation  be  of  full  strength,  no 
appreciable  portion  of  the  alkali  will  be  dis- 
solved. (P.  J.,  Jan.  1842.)  When  acid  sweet 
spirit  of  nitre  is  rectified  from  calcined  mag- 
nesia, it  becomes  acid  again  in  a  short  time, 
but,  according  to  Klauer,  when  rectified  from 
neutral  potassium  tartrate  it  continues  un- 
changed for  months.  A  deep  olive  color  with 
ferrous  sulphate  shows  the  presence  of  a  nitro- 
gen oxide  or  acid. 

According  to  Bastick,  sweet  spirit  of  nitre 
contains  about  one-fifth  of  one  per  cent,  of 
anhydrous  hydrocyanic  acid,  when  made  from 
nitrous  ether  formed  by  acting  upon  alcohol 
with  nitrous  acid  evolved  by  the  action  of  starch 
on   nitric    acid,    according   to    the    process   of 
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Liebig.  In  making  sweet  spirit  of  nitre  on  a 
large  scale,  Squibb  found  that  hydrocyanic  acid 
vapors  were  produced  if  the  heat  happened  to 
rise  too  high,  and  the  ether  ceased  to  be  formed. 
Schoor  and  G.  B.  Schmidt  found  that,  after  a 
careful  distillation,  hydrocyanic  acid  could  be 
detected  in  the  residue  left  in  the  retort  to  the 
amount  of  0.977  per  cent.,  while  the  distillate 
contained  but  an  insignificant  trace.  (Ph.  Ztg., 
No.  37;  N.  R.,  Sept.  1880.) 

Alcohol  and  water  are  often  fraudulently 
added  to  sweet  spirit  of  nitre.  These  additions 
are  difficult  to  detect.  The  official  tests  are  as 
follows :  "If  a  test-tube  be  half  filled  with 
the  Spirit,  and  put  into  a  water-bath  heated 
to  65°  C.  (149°  F.)  until  it  has  acquired  this 
temperature,  the  Spirit  should  boil  distinctly 
upon  the  addition  of  a  few  small  pieces  of 
broken  glass.  If  10  Cc.  of  the  Spirit  be  mixed 
with  5  Ce.  of  potassium  hydroxide  T.S.,  pre- 
viously diluted  with  5  Cc.  of  water,  the  mixture 
will  assume  a  yellow  color  which  should  not 
turn  decidedly  brown  within  twelve  hours 
(limit  of  aldehyde)."  U.  S.  When  in  undue 
proportion,  alcohol  and  water  may  be  detected 
in  the  British  preparation,  in  a  rough  way,  by 
agitating  it  with  twice  its  volume  of  a  saturated 
solution  of  calcium  chloride.  Specific  gravity 
is  no  criterion  of  the  quality  of  the  preparation 
as  obtained  by  any  formula.  The  addition  of 
water  will  raise  its  density,  and  the  same  effect 
will  be  produced  by  adding  ethyl  nitrite.  A  high 
density,  in  connection  with  deficient  ethereal 
qualities,  would  of  course  indicate  free  acids,  or 
an  excess  of  water,  or  both.  A  specific  gravity 
lower  than  the  U.  S.  and  Br.  standard  would 
show  the  presence  of  alcohol  either  stronger 
than  it  should  be  or  in  too  large  a  proportion. 
The  fraudulent  dilution  of  sweet  spirit  of  nitre 
with  alcohol  and  water  is  a  great  evil,  con- 
sidering its  extensive  use  and  its  valuable  reme- 
dial properties.  Water  is  injurious  not  merely 
as  a  diluent  but  also  as  the  most  efficient  pro- 
moter of  chemical  changes.  In  commerce  this 
valuable  medicine  is  usually  found  variously  di- 
luted with  twice,  thrice,  and  even  four  times 
its  weight  of  alcohol  and  water.  In  this  way 
its  ether  strength  is  greatly  reduced.  Squibb 
examined  six  samples  of  sweet  spirit  of  nitre, 
five  of  which  were  obtained  from  reliable 
wholesale  druggists;  of  these  one  sample  con- 
tained 3.16  per  cent,  of  nitrous  ether,  four 
between  one  and  two  per  cent.,  and  one  under 
one  per  cent.,  while  a  standard  preparation, 
made  according  to  the  U.  S.  Pharmacopoeia, 
contained  at  least  4.3  per  cent.  The  addition 
of  glycerin  to  spirit  of  nitrous  ether  has  been 
highly  recommended  as  a  preservative. 

Uses. — Spirit  of  nitrous  ether  is  diaphoretic, 
diuretic,  and  antispasmodic.  It  is  deservedly 
much  esteemed  as  a  medicine,  and  is  extensively 
employed  in  febrile  affections,  either  alone  or 
in  conjunction  with  tartar  emetic,  for  the  pur- 
pose of  promoting  the  secretions,  especially 
those  of  sweat  and  urine.  It  is  especially  se- 
lected in  cases  in  which  the  tendency  is  asthenic. 
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On  account  of  its  action  upon  the  kidneys,  it  is 
often  conjoined  with  other  diuretics,  such  as 
squill,  digitalis,  potassium  acetate,  nitre,  etc., 
for  the  purpose  of  promoting  their  action  in 
dropsical  complaints. 

The  inhalation  of  sweet  spirit  of  nitre  pro- 
duces acceleration  of  the  pulse,  with  a  peculiar 
leaden  purple  color  of  the  lips,  mouth,  and 
finger-tips,  followed  by  flushing  of  the  face, 
extreme  giddiness,  nausea,  muscular  debility, 
and  violent  headache,  excessively  rapid  irregular 
pulse,  and  dyspnoea.  These  symptoms  undoubt- 
edly depend  in  great  part  upon  the  presence 
of  the  ethyl  nitrite,  which  action  is  without 
doubt  like  that  of  the  other  nitrites,  being 
simply  somewhat  less  prompt  and  fugacious 
than  that  of  amyl  nitrite,  because  the  ethyl 
compound  is  less  volatile,  and  therefore  less 
rapidly  absorbed  and  eliminated. 

Dose,  one-half  to  one  fluidrachm  (1.8  to  3.75 
Cc). 

Off.  Prep. — Mistura  Glycyrrhizae  Composita, 
U.  8. 

SPIRITUS  AMMONI/E.  U.  S. 

SPIRIT  OF  AMMONIA 

(splr'j-tus  am-mG'nl-ae ) 

"An  alcoholic  solution  of  Ammonia  [NHs  = 
10.93]  containing  ten  percent.,  by  freight,  of  the 
gas.  Tliis  solution  deteriorates  on  keeping,  and 
should  be  tested  frequently.  It  must  not  be  dis- 
pensed for  medicinal  purposes  if  it  contains  less 
than  10  percent,  of  gaseous  Ammonia."  U.  S. 

Liquor  Ammonii  Caustic!  Kpirituosus ;  Spiritus 
Ammoniaci  CauatlcJ  Dzondli;  Ammoniated  Alcohol; 
Alcoole!  d'Ammoniaque,  Liqueur  d'Ammonlaque 
vineuse,  Fr.;  Welngelstlge  Ammoniakfliissigkelt,  Weln- 
{rcistiges   Ammoniak,   O. 

*  "  Stronger  Ammonia  Water,  two  hundred 
and  fifty  cubic  centimeters  [or  8  fluidounces, 
218  minims]  ;  Alcohol,  recently  distilled,  and, 
after  distillation,  kept  in  glass  vessels,  a  suffi- 
cient quantity.  Pour  the  Stronger  Ammonia 
Water  into  a  flask  provided  with  a  safety  funnel 
and  connected,  by  means  of  a  glass  condenser, 
with  a  well-cooled  receiver  containing  five 
hundred  cubic  centimeters  [or  16  fluidounces, 
435  minims]  of  Alcohol,  the  delivery  tube  of  the 
condenser  reaching  nearly  to  the  bottom  of  the 
receiver.  Heat  the  flask  carefully,  and  very 
gradually,  to  a  temperature  not  exceeding  60° 
C.  (140°  F.),  and  maintain  it  at  that  tempera- 
ture until  Ammonia  ceases  to  be  evolved.  Then 
disconnect  the  receiver,  and.  having  ascertained 
the  strength  of  a  portion  of  the  contents  by  the 
method  of  assay  given  below,  add  enough  Alco- 
hol to  make  the  product  contain  ten  percent.,  by 
weight,  of  Ammonia  gas.  Keep  the  Spirit  in 
glass-stoppered  bottles,  in  a  cool  place."  U.  S. 

Spirit  of  ammonia  is  now  official  in  the 
U.  S.  Pharmacopoeia  only,  the  British  Pharma- 
copoeia not  having  adopted  it.  It  is  a  solution 
of  caustic  ammonia  in  alcohol.  As  prepared  by 
the  U.  S.  process  of  1850,  the  ammoniacal  gas 


was  received  in  the  alcohol  and  condensed  by 
it;  and  the  proportions  of  the  ingredients  were 
so  adjusted  as  to  give  a  preparation  containing 
between  10  and  11  per  cent,  of  ammonia,  and 
capable  of  saturating  about  30  per  cent,  of 
official  sulphuric  acid.  Accordingly  it  agreed 
in  ammoniacal  strength,  as  it  was  intended  it 
should  do,  with  the  U.  S.  Liquor  Ammoniae.  Its 
sp.  gr.  was  0.831,  or  thereabouts.  But  in  the 
official  process  of  1870  the  materials  for  the 
generation  of  ammonia  were  mixed  with  a  large 
proportion  of  water,  the  vapor  of  which  came 
over  to  some  extent  with  the  gas  and  was  con- 
densed along  with  it.  The  resulting  spirit  was, 
therefore,  somewhat  diluted  with  water,  and  to 
an  indefinite  extent,  so  that  the  preparation 
had  no  precise  sp.  gr. ;  and,  though  the  whole 
amount  obtained  contained  all  the  ammonia 
generated,  no  accurate  criterion  of  its  relative 
strength  could  be  made.  This  fault  has  been 
remedied  in  the  present  official  process  by  sub- 
stituting stronger  water  of  ammonia  for  the 
ammonium  chloride,  water,  and  lime,  and  not 
permitting  the  temperature  to  rise  above  60°  C. 
(140°  F.).  In  addition  to  this,  the  amount  of 
ammonia  present  is  determined  by  volumetric 
assay,  and  it  contains  the  same  quantity  of 
ammonia  that  is  present  in  ammonia  water, — 
i.e.,  10  per  cent.  Alcohol  which  has  been  kept 
in  the  cask  for  a  long  time  will  be  discolored 
when  the  gaseous  ammonia  is  passed  into  it. 

Properties. — The  spirit  of  ammonia,  for- 
merly called  ammoniated  alcohol,  is  "  a  color- 
less liquid,  having  a  strong  odor  of  ammonia, 
and  a  specific  gravity  of  about  0.808  at  25°  C. 
(77°  F.).  When  diluted  with  water,  it  should 
respond  to  the  tests  for  identity  and  purity 
given  under  Aqua  Ammoniae."  U.  S. 

Assay. — "  Introduce  into  a  weighing  bottle 
about  2  Cc.  of  the  Spirit,  weigh  accurately,  di- 
lute with  50  Cc.  of  distilled  water,  and  titrate 
with  half -normal  sulphuric  acid  V.S.,  using 
litmus  T.S.  as  indicator.  Multiply  the  number 
of  Cc.  of  half-normal  sulphuric  acid  V.S.  con- 
sumed, by  0.008465,  and  this  product  by  100, 
and  divide  by  the  weight  in  grammes  of  the 
Spirit  taken  to  obtain  the  percentage  of  am- 
monia gas."  U.  S.  When  good,  it  does  not 
effervesce  with  diluted  hydrochloric  acid ;  but  if 
old,  or  carelessly  kept,  it  is  apt  to  be  partially 
carbonated,  as  shown  by  this  test.  It,  however, 
absorbs  carbon  dioxide  more  slowly  than  does 
ammonia  water. 

Uses. — Spirit  of  ammonia  is  stimulant  and 
antispasmodic,  and  is  given  in  hysteria,  flatulent 
colic,  and  nervous  debility.  It  Is,  however,  little 
used  internally,  the  aromatic  spirit,  which  is 
pleasanter  and  has  similar  properties,  being 
preferred.  Spirit  of  ammonia  dissolves  resins, 
gum-resins,  camphor,  and  the  volatile  oils,  and 
is  a  very  convenient  addition  to  spirituous  lini- 
ments intended  to  produce  a  rubefacient  effect. 
Not  more  than  one  part  of  the  spirit  should, 
as  a  rule,  be  added  to  six  or  eight  parts,  by 
measure,  of  the  liniment.  It  enters  into  no 
official  preparation. 
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Dose,  ten  to  thirty  minims  (0.6  to  1.8  Cc.) 
in  a  wineglassful  (GO  Cc.)  of  water. 

SPIRITUS  AMMONITE  AROMATICUS. 
U.  S.,  Br. 

AROMATIC  SPIRIT  OF  AMMONIA 

(spir'i-tus  am-mo'ni-ae  ar-o-mat'i-cus) 

Spiritus  Ammoniae  Compositus  ;  Spirit  of  Sal  Vola- 
tile ;  Alcoolat  ammoniacal  aromatique,  Fr.  Cod.; 
Aromatiscber  Ammoniakgeist,  O. 

* u  Ammonium  Carbonate,  in  translucent 
pieces,  thirty-four  grammes  [or  1  ounce  av.,  87 
grains] ;  Ammonia  Water,  ninety  cubic  centi- 
meters [or  3  fluidounces,  21  minims] ;  Oil  of 
Lemon,  ten  cubic  centimeters  [or  162  minims] ; 
Oil  of  Lavender  Flowers,  one  cubic  centimeter 
[or  16  minims] ;  Oil  of  Myristica,  one  cubic  cen- 
timeter [or  16  minims] ;  Alcohol,  seven  hundred 
cubic  centimeters  [or  23  fluidounces,  321  min- 
ims] ;  Distilled  Water,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms] .  To  the  Ammonia 
Water,  contained  in  a  flask,  add  one  hundred 
and  forty  cubic  centimeters  [or  4  fluidounces, 
352  minims]  of  Distilled  Water,  and  after- 
wards the  Ammonium  Carbonate  reduced  to  a 
moderately  fine  powder.  Close  the  flask  and 
agitate  the  contents  until  the  Ammonium 
Carbonate  is  dissolved  and  allow  it  to  stand 
for  twelve  hours.  Introduce  the  Alcohol  into  a 
graduated  bottle  of  suitable  capacity,  add  first 
the  Oils,  then  gradually  the  solution  of 
Ammonium  Carbonate,  and  afterwards  enough 
Distilled  Water  to  make  the  product  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6i  fluidrachms].  Set  the  liquid  aside  during 
twenty-four  hours  in  a  cool  place,  occasionally 
agitating,  then  filter  it  through  paper,  in  a  well- 
covered  funnel.  Keep  the  product  in  glass- 
stoppered  bottles,  in  a  cool  place."    U.  S. 

"Ammonium  Carbonate,  4  ounces  (Imperial) 
or  100  grammes;  Strong  Solution  of  Ammonia, 
8  ft.  ounces  (Imp.  meas.)  or  200  cubic  centi- 
metres; Oil  of  Nutmeg,  4£  fl.  drachms  (Imp. 
meas.)  or  14.1  cubic  centimetres;  Oil  of  Lemon, 
6£  fl.  drachms  (Imp.  meas.)  or  20.3  cubic  centi- 
metres; Alcohol  (90  per  cent.),  6  pints  (Imp. 
meas.)  or  3000  cubic  centimetres;  Distilled 
Water,  3  pints  (Imp.  meas.)  or  1500  cubic 
centimetres.  Place  the  Oil  of  Lemon,  Oil  of 
Nutmeg,  and  Alcohol  with  the  Distilled  Water 
in  a  retort;  distil  seven  pints  (Imp.  meas.)  or 
three  thousand  five  hundred  cubic  centimetres; 
then  distil  and  separately  collect  an  additional 
nine  fluid  ounces  (Imp.  meas.)  or  two  hundred 
and  twenty-five  cubic  centimetres.  Place  the 
latter,  together  with  the  Ammonium  Carbonate 
and  the  Strong  Solution  of  Ammonia,  in  a  bot- 
tle holding  rather  more  than  a  pint  (Imp. 
meas.)  or  rather  more  than  half  a  litre;  securely 
cork  the  bottle  and  gently  warm  it  in  a  water- 
bath  to  140°  F.  (60°  C),  shaking  from  time 
to  time  until  all  the  salt  has  dissolved.     Filter 


the  resulting  solution  when  cold  through  cotton 
wool,  and  gradually  mix  the  filtrate  with  the 
portion  first  distilled."  Br. 

In  both  of  these  formulas  ammonium  car- 
bonate and  uncombined  ammonia  are  used;  but 
they  differ  in  the  relative  proportion  of  the 
materials  and  the  mode  of  conducting  the 
process.  The  U.  S.  spirit  is  a  mere  solution  of 
the  ingredients  in  alcohol  diluted  with  a  small 
proportion  of  water,  while  the  British  contains 
so  much  of  the  ingredients  as  may  rise  in  distil- 
lation and  be  condensed  with  the  seven  pints  of 
spirit  that  result.  The  strength  of  the  former 
is  definite,  that  of  the  latter  more  or  less 
indefinite,  as  a  portion  of  the  materials  must 
be  left  behind.  The  advantage  arising  from 
distillation,  however,  the  avoidance  of  discolora- 
tion, is  one  which  is  well  worth  considering; 
although  the  spirit  will  always  grow  darker 
with  age.  The  present  preparation  differs  from 
that  formerly  official  in  the  substitution  of  oil 
of  myristica  for  oil  of  pimenta,  it  having  been 
shown  that  oil  of  pimenta  increased  the  ten- 
dency of  the  spirit  to  darken.  Commercial  oil 
of  myristica  frequently  has  a  terebinthinate 
odor.  Much  care  is  needed  to  select  for  this 
preparation  volatile  oils  that  are  fresh  and  of 
good  quality.  The  translucent  official  ammo- 
nium carbonate,  which  is  a  mixture  of  bicar- 
bonate and  carbamate,  does  not  dissolve  in 
alcohol;  the  bicarbonate  precipitates,  and  the 
carbamate  dissolves.  The  object  of  the  addi- 
tion of  free  ammonia  in  the  official  process  is 
to  convert  the  insoluble  bicarbonate  into  the 
carbamate,  and  it  is  directed  that  these  shall  be 
allowed  to  stand  during  twelve  hours  while  this 
change  is  taking  place.  The  effloresced  am- 
monium carbonate  of  commerce  having  parted 
with  some  of  its  ammonia  is  a  bicarbonate; 
hence  when  it  is  used,  unless  more  than  the 
official  proportion  of  the  ammonia  water  be 
added,  some  of  the  ammonium  salt  will  remain 
in  the  precipitate  as  ammonium  bicarbonate. 

The  difficulty  of  precipitation  which  so  many 
pharmacists  complain  of  is  thus  explained.  It 
is  a  useful  precaution  to  permit  the  ammonium 
carbonate  and  ammonia  water  to  remain  in  con- 
tact for  twelve  hours  before  diluting  with  the 
other  ingredients ;  this  will  secure  the  entire 
conversion  of  the  bicarbonate,  and  obviate  the 
precipitation  above  noted.  In  addition  to  this, 
it  is  officially  directed  to  set  the  mixed  liquid 
aside,  for  twenty-four  hours,  before  final  fil- 
tration. It  is  officially  described  as  "  a  nearly 
colorless  liquid  when  freshly  prepared,  but 
gradually  acquiring  a  somewhat  darker  tint.  It 
has  the  pungent  odor  and  taste  of  ammonia. 
Specific  gravity;  about  0.900  at  25°  C.  (77° 
F.)."  U.  S.  "A  transparent  liquid  having  a 
pungent  ammoniacal  odor  and  flavor;  nearly 
colorless  when  first  prepared,  but  liable  to 
darken  slightly.  Specific  gravity  0.888  to  0.893. 
20  cubic  centimetres  require  for  neutralization 
25.5  cubic  centimetres  of  the  volumetric  solution 
of  sulphuric  acid,  corresponding  to  about  2.4  per 
cent,  of  ammonia  (NH3),  or  2.16  grammes  in  100 
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cubic  centimetres.  20  cubic  centimetres,  after 
the  addition  of  16  cubic  centimetres  of  solution 
of  barium  chloride,  should  yield  a  precipitate 
which  becomes  more  copious  on  heating  to 
160°  F.  (71°  C),  and  after  filtering,  the  filtrate 
should  yield  a  further  precipitate  when  more  of 
the  reagent  is  added  and  the  liquid  is  again 
heated."   Br. 

Uses. — Aromatic  spirit  of  ammonia  is  much 
more  largely  used  than  the  simple  spirit  of 
ammonia  on  account  of  its  grateful  taste  and 
odor.  It  is  advantageously  employed  as  a 
stimulant   antacid   in   sick   headache. 

Dose,  thirty  minims  to  a  fluidrachm  (1.8  to 
3.75  Cc),  sufficiently  diluted. 

Off.  Prep. — Mistura  Sennas  Composita,  Br.; 
Tinctura  Guaiaci  Ammoniata,  V.  8.;  Tinctura 
Valerianae  Ammoniata,  U.  8. 

SPIRITUS  AMMONI/E  FOETIDUS.  Br. 

FETID  SPIRIT  OP  AMMONIA 

( splr'j-tus  am-m6'nl-se   foet'J-dus) 

Alcoolat  ammoniacal  fftide.  Essence  antlhyst£rique, 
Fr. ;  Ammoniakaliscber   Stinkasantgeist,   O. 

"Asafetida,  1$  ounces  (Imperial)  or  75 
grammes;  Strong  Solution  of  Ammonia,  2  fl. 
ounces  (Imp.  meas.)  or  100  cubic  centimetres; 
Alcohol  (90  per  cent.),  a  sufficient  quantity. 
Break  the  Asafetida  into  small  pieces,  and 
macerate  it  in  a  closed  vessel  in  fifteen  fluid 
ounces  (Imp.  meas.)  or  seven  hundred  and  fifty 
cubic  centimetres  of  the  Alcohol  for  twenty- 
four  hours;  distil  until  alcoholic  vapors  cease 
to  be  condensed;  mix  the  distillate  with  the 
Strong  Solution  of  Ammonia,  and  add  sufficient 
Alcohol  to  make  one  pint  (Imp.  meas.)  or  one 
thousand  cubic  centimetres."    Br. 

This  is  an  alcoholic  solution  of  the  volatile 
oil  of  asafetida  mixed  with  strong  water  of  am- 
monia, and  is  an  energetic  nervous  stimulant 
and  antacid,  adapted  to  certain  hysterical  con- 
ditions associated  with  gastric  weakness  and 
acidity.  It  is  one  of  the  preparations  formerly 
recognized  by  the  British  Colleges,  and  rein- 
stated after  having  been  dropped  from  the  first 
British  Pharmacopoeia.  "  25  cubic  centimetres 
should  require  for  neutralization  at  least  42.5 
cubic  centimetres  of  the  volumetric  solution  of 
sulphuric  acid,  corresponding  to  at  least  2.88 
grammes  of  ammonia  (NH3)  in  100  cubic  centi- 
metres."   Br. 

Dose,  thirty  minims  to  a  fluidrachm  (1.8  to 
3.75  Cc),  to  be  largely  diluted  when  admin- 
istered. 

SPIRITUS  AMYGDAL/E  AMAR/E.  U.  S. 

SPIRIT  OF  BITTER  ALMOND  [Essence  of 
Bitter  Almond] 

(splr'j-tus  a-myg'da-lae  a-ma'rae) 

Ale-ode-  d'essence  amande  amgre,  Fr.;  Bltterman- 
delgeist,  O. 

* "  Oil  of  Bitter  Almond,  ten  cubic  centi- 
meters [or  162  minims] ;  Alcohol,  eight  hundred 


cubic  centimeters  [or  27  fluidounces,  24 
minims] ;  Distilled  Water,  a  sufficient  quantity, 
to  make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Dissolve  the  Oil 
in  the  Alcohol,  and  add  enough  Distilled  Water 
to  make  the  product  measure  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6^  fluidrachms]." 
U.  S. 

This  was  a  new  official  spirit  in  the  U.  S.  P. 
1890;  it  is  employed  solely  for  flavoring  pur- 
poses, and  should  always  be  used  with  care. 
The  official  oil  of  bitter  almond  now  requires 
the  presence  of  a  trace  of  hydrocyanic  acid,  and 
hence  the  official  spirit,  containing  1  per  cent, 
of  oil,  would  show  a  slight  trace.  It  would  be 
safer  to  use  for  the  spirit  an  oil  free  from 
hydrocyanic  acid.  A  few  drops  only  should 
be  added  to  those  substances  which  require  a 
flavor. 

Dose,  from  two  to  eight  minims  (0.12  to 
0.5  Cc). 

Off.  Prep. — Syrupua  Amygdalae,  17.  8. 

SPIRITUS  ANISI.  U.  S.,  Br, 

SPIRIT  OF  ANISE 

(splr'j-tiis  a-ni'si) 

Essence  of  Anise ;  Teinture  d'essence  d'anls  vert, 
Fr.    Cod.;   Anisgelst,    O. 

• "  Oil  of  Anise,  one  hundred  cubic  centi- 
meters [or  3  fluidounces,  183  minims] ;  Alcohol, 
nine  hundred  cubic  centimeters  [or  30  fluid- 
ounces,  208  minims],  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms]. Mix  them."  U.  S.  "  Oil  of  Anise,  1  fl. 
ounce  (Imperial  measure)  or  50  cubic  centi- 
metres; Alcohol  (90  per  cent.),  a  sufficient 
quantity.  To  the  Oil  of  Anise  add  enough  of 
the  Alcohol  to  form  ten  fluid  ounces  (Imp. 
meas.)  or  five  hundred  cubic  centimetres  of  the 
Spirit  of  Anise.  This  Spirit  of  Anise  contains 
half  the  proportion  of  Oil  of  Anise  present  in 
the  Essence  of  Anise  of  the  British  Pharma- 
copoeia of  1885,"  Br.,  and  is  now  of  the  same 
strength  as  the  U.   S.  spirit. 

Dose,  as  a  stomachic  and  carminative,  from 
one  to  two  fluidrachms  (3.75  to  7.5  Cc),  prop- 
erly diluted. 

SPIRITUS  ARMORACI^E  COMPOSITUS. 
Br. 

COMPOUND   SPIRIT   OF   HORSERADISH 

(splr'j-tus  ar-mo-ra'cl-ae  com-pos'i-tus) 

Esprit  (alcoolat)  de  Raifort  composed,  Alcoolat 
antiscorbutique,  Fr.;  Zusammengesetzter  Meerrettig- 
geist,    G. 

"Horseradish  Root,  scraped,  5  ounces  (Impe- 
rial) or  125  grammes;  Dried  Bitter-Orange 
Peel,  well  bruised,  5  ounces  (Imp.)  or  125 
grammes;  Nutmeg,  bruised,  55  grains  or  3.15 
grammes;    Alcohol    (90    per    cent.),    11    pints 
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(Imp.  meas.)  or  625  cubic  centimetres;  Dis- 
tilled Water,  1£  pints  (Imp.  meas.)  or  750 
cubic  centimetres.  Mix,  and  distil  two  pints 
(Imp.  meas.)  or  one  thousand  cubic  centi- 
metres." Br. 

This  may  be  used  advantageously  as  an  addi- 
tion to  diuretic  remedies,  in  dropsy  attended 
with  debility,  especially  in  the  case  of  drunk- 
ards. 

Dose,  from  one  to  four  fluidrachms  (3.75 
to  15  Cc). 

SPIRITUS  AURANTII  COMPOSITUS. 

U.  S. 

COMPOUND  SPIRIT  OF  ORANGE 

(spir'i-tus  au-ran'ti-I  com-pos'i-tus ) 

Telnture  d'essence  d'orange,  Fr.  God.;  Esprit  d' 
orange  composee,  Fr. ;  Zusammengesetzter  Orange- 
geist,  O. 

* "  Oil  of  Orange  Peel,  two  hundred  cubic 
centimeters  [or  6  fluidounces,  366  minims]  ; 
Oil  of  Lemon,  fifty  cubic  centimeters  [or  1 
fluidounce,  331  minims] ;  Oil  of  Coriander, 
twenty  cubic  centimeters  [or  325  minims]  ; 
Oil  of  Anise,  five  cubic  centimeters  [or  81 
minims] ;  Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Mix  them.  Keep 
the  product  in  completely  filled,  well-stop- 
pered bottles,  in  a  cool  and  dark  place."  U.  S. 

This  compound  spirit  has  been  introduced 
for  the  purpose  of  producing  the  orange  flavor 
in  making  the  official  Elixir  Aromaticum  (page 
433).  It  will  be  found  by  physicians  to  be  a 
useful  and  fragrant  addition  to  prescriptions. 

Off.  Prep. — Elixir  Aromaticum,  U.  8.;  Fluidex- 
tractum  Rhamni  Purshianse  Aromaticum,  U.  8. 

SPIRITUS  CAJUPUTI.  Br. 

SPIRIT  OF  CAJUPUT 

(spir'i-tus  caj-u-pu'tl) 

Telnture  (alcoolS)  d'essence  de  Cajeput,  Alcoole 
d'essence  de   Cajeput,   Fr. ;   Cajeputgeist,    O. 

"  Oil  of  Cajuput,  1  ft.  ounce  (Imperial 
measure)  or  50  cubic  centimetres;  Alcohol  (90 
per  cent.),  a  sufficient  quantity.  To  the  Oil 
of  Cajuput  add  enough  of  the  Alcohol  to  form 
ten  fluid  ounces  (Imp.  meas.)  or  five  hundred 
cubic  centimetres  of  the  Spirit  of  Cajuput." 
Br. 

For  an  account  of  the  medicinal  properties 
and  uses  of  oil  of  cajuput,  of  which  this  is 
simply  an  alcoholic  solution,  see  Oleum  Caj- 
uputi.  "  This  Spirit  of  Cajuput  contains  five 
times  the  proportion  of  Oil  of  Cajuput  present 
in  the  Spirit  of  Cajuput  of  the  British  Pharma- 
copoeia of  1885."  Br. 

Dose,  from  five  to  twenty  minims  (0.3  to 
1.3  Cc),  properly  diluted. 


SPIRITUS  CAMPHOR/E.  U.  S.,  Br. 

SPIRIT  OF  CAMPHOR 

(spir'i-tus    cam'pho-rae) 

Tinctura  Camphorae,  U.  S.  1850  ;  Tincture  of  Cam- 
phor ;  Alcohol  Camphoratus ;  Teinture  de  camphre 
concentred,  Fr.  Cod. ;  Esprit  de  Camphre,  Alcool  cam- 
phr6,  Fr. ;  Spiritus  Camphoratus,  P.  O.;  Kampher- 
spiritus,  O. 

* "  Camphor,  one  hundred  grammes  [or  3 
ounces  av.,  231  grains] ;  Alcohol,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]. 
Dissolve  the  Camphor  in  eight  hundred  cubic 
centimeters  [or  27  fluidounces,  24  minims]  of 
Alcohol,  filter  through  paper,  and  pass  enough 
Alcohol  through  the  filter  to  make  the  product 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms]."    U.  S. 

"Camphor,  1  ounce  (Imperial)  or  50  gram- 
mes; Alcohol  (90  per  cent.),  a  sufficient  quan- 
tity. To  the  Camphor  add  enough  of  the 
Aleohol  to  form  ten  fluid  ounces  (Imp.  meas.) 
or  five  hundred  cubic  centimetres  of  the  Spirit 
of  Camphor."   Br. 

The  present  official  spirit  differs  from  that 
of  1880  in  being  made  from  alcohol  without 
dilution  with  water;  this  change  was  recom- 
mended in  the  preceding  edition  of  this  com- 
mentary. The  addition  of  water  to  the  solu- 
tion was  by  no  means  a  practical  improvement, 
in  view  of  the  extensive  employment  of  the 
preparation  in  liniments  containing  chloroform, 
oils,  etc.,  in  which,  of  course,  it  was  frequently 
immiscible  without  producing  turbidity.  For 
a  method  of  assay  of  spirit  of  camphor  see 
Ph.  Centralh.,  1901,  472.  Spirit  of  camphor 
is  an  excellent  preparation,  much  used  locally 
in  liniments  and  internally  in  affections  of  the 
alimentary  canal  and  as  an  antispasmodic. 
Dilution  with  water  precipitates  the  camphor, 
but  when  as  in  many  cases  it  is  desired  to  com- 
bine it  with  aqueous  preparations,  by  dropping 
it  into  brandy  or  whisky  and  then  adding 
water  an  eligible  preparation  is  obtained;  or 
the  spirit  of  camphor  may  be  dropped  upon 
sugar  and  then  mixed  with  water. 

Dose,  from  ten  to  thirty  minims  (0.6  to  1.8 
Cc). 

SPIRITUS  CHLOROFORMI.  U.  S.,  Br. 

SPIRIT  OF  CHLOROFORM 

(spir'i-tus  ehlo-ro-for'mi) 

Chloric  Ether,  Spirit  of  Chloric  Ether,  Br.;  Alcool* 
de  Chloroforme,   Fr. ;  Chloroformspiritus,   O. 

* "  Chloroform,  sixty  cubic  centimeters  [or 
2  fluidounces,  14  minims] ;  Alcohol,  nine 
hundred  and  forty  cubic  centimeters  [or  31 
fluidounces,  377  minims],  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6i 
fluidrachms].     Mix  them."   U.  S. 
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"  Chloroform,  1  ft.  ounce  (Imperial  measure) 
or  50  cubic  centimetres;  Alcohol  (90  per  cent.), 
a  sufficient  quantity.  To  the  Chloroform  add 
enough  of  the  Alcohol  to  form  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres  of  the 
Spirit  of  Chloroform."   Br. 

The  chloroform  strength  of  this  prepara- 
tion does  not  differ  very  greatly  from  that 
of  the  spirit  of  chloroform  which  was  official 
in  the  United  States  Pharmacopoeia  of  1880; 
the  latter  contained  10  per  cent,  of  chloroform 
by  weight,  while  the  spirit  now  official  contains 
6  per  cent,  by  volume,  the  seeming  difference 
being  due  to  the  specific  gravity  of  the  chloro- 
form. Chloric  ether  of  the  older  works  was  a 
solution  of  variable  strength  of  chloroform  in 
alcohol,  and  was  used  as  a  general  anaesthetic. 
The  practice  has,  however,  very  properly  been 
abandoned,  and  the  spirit  of  chloroform  is  now 
used  as  an  internal  remedy,  especially  in  cases 
of  gastro  intestinal  spasm  or  pain,  in  which 
it  acts  as  a  local  agent.  The  official  elixir  of 
orange  is  an  agreeable  vehicle  for  its  ad- 
ministration. 

Dose,  from  ten  to  sixty  minims  (0.6  to  3.75 
Cc.).1 

SPIRITUS  CINNAMOMI.  U.  S.,  Br. 

SPIRIT  OF  CINNAMON 

(splr'j-tus  cln-na-mo'ml) 

Teinture  (alcoote)  d'essenee  de  Cannelle,  Ksprlt 
de  Cannelle,  Fr. ;  Zlmmtsplrltus.  O. ;  Sptrito  dl  can- 
nella,  It. 

* "  Oil  of  Cinnamon,  one  hundred  cubic 
centimeters  [or  3  fluidounces.  L83  minims]  ; 
Alcohol,  nine  hundred  cubic  centimeters  [or 
30  fluidounces,  208  minims],  to  make  one  thou- 
sand  cubic  centimeters  [or  33  fluidounces,  6J 
fluidrachms].     Mix  them."   U.  S. 

"Oil  of  Cinnamon,  1  ft.  ounce  (Imperial 
measure)  or  50  cubic  centimetres;  Alcohol  (90 
per  cent.),  a  sufficient  quantity.  To  the  Oil 
of  Cinnamon  add  enough  of  the  Alcohol  to 
form  ten  fluid  ounces  (Imp.  meas.)  or  five 
hundred  cubic  centimetres  of  the  Spirit  of 
Cinnamon."    Br. 

The  spirit  of  cinnamon  is  an  agreeable 
aromatic    cordial.      It    contains    five   times    the 


*  Alcoholic  Solution  of  Chloroform. — A  preparation 
for  Inhalation,  composed  of  one-third  pure  chloroform 
and  two-thirds  nearly  absolute  alcohol,  was  recom- 
mended by  Warren,  under  the  name  of  stronq  chloric, 
ether.  Snow  has  since  employed  a  similar  mixture, 
using  equal  parts  of  chloroform  and  alcohol.  The 
mixture,  made  in  the  proportion  adopted  by  Snow, 
is  commended  by  Robert  as  the  best  anaesthetic  agent 
yet  proposed.  As  the  name  chloric  ether  was  orig- 
inally applied  by  T.  Thomson  of  Glasgow,  to  Dutch 
liquid  (see  page  329),  it  would  be  well  to  abandon  the 
same  appellation  to  designate  chloroform,  or  its  mix- 
ture with  alcohol.  Warren  used  his  preparation 
in  fifty  cases  with  success,  and  considered  it  safer 
than  chloroform,  and  more  agreeable  than  ether,  but 
there  is  no  reason  for  supposing  that  it  has  especial 
value.  The  preparation  sold  in  London  and  elsewhere 
under  the  name  of  "  chloric  ether"  is  a  weak  solution 
of  chloroform  of  variable  quality,  containing  at  most 
but  16  or  18  per  cent,  of  chloroform,  and  sometimes 
not   more   than    5   or   6   per   cent. 


proportion  of  oil  of  cinnamon  present  in  the 
spirit  of  cinnamon  of  the  British  Pharmaco- 
poeia of  1885. 

Dose,  from  five  to  twenty  minims  (0.3  to 
1.3  Cc.)  in  water. 

Off.  Prep. — Acidum  Sulphuricum  Aroinaticum, 
Br.;  Syrupus  Rhei,  U.  8. 

SPIRITUS  FRUMENTI.  U.  S. 

WHISKY 

(spir'i-tus  fru-men'ti) 

"An  alcoholic  liquid  obtained  by  the  distilla- 
tion of  the  fermented  mash  of  grain — such  as 
Indian  corn,  rye,  wheat,  and  barley,  or  their 
mixtures."    U.  S. 

Eau  de  Vie  de  grain,  Fr.;  Kornbranntweln,   Q. 

The  term  whisky  is  said  to  have  been  first 
applied  to  the  spirit  obtained  from  barley  in 
the  Highlands  of  Scotland,  and  to  signify 
water  in  the  language  of  the  people  of  that 
region.  {Kees's  Cyclopaedia.)  In  the  strict 
sense  of  the  word,  as  at  present  understood, 
and  as  officially  defined,  it  belongs  to  the  dis- 
tilled spirit  from  different  grains,  including 
Indian  corn,  wheat,  rye,  and  barley.  The  whisky 
of  this  country  is  generally  made  from  corn 
or  rye.  The  term,  however,  is  sometimes  ex- 
tended to  other  forms  of  ardent  spirit,  and 
that  resulting  from  the  distillation  of  cider 
is  frequently,  although  incorrectly,  designated 
;i<  apple  ult inky. 

In  the  preparation  of  whisky,  the  infusion 
of  rye  or  other  grains  is  first  made  to  undergo 
fermentation,  by  which  the  saccharine  matter 
and  indirectly  the  starch  are  converted  into 
alcohol.  In  this  state  the  liquid  is  called  the 
mash.  This  is  submitted  to  distillation,  and 
the  product  is  denominated  low  wines.  By 
a  second  distillation  it  becomes  purer  and 
stronger,  and  now  takes  the  name  of  raw  corn 
spirit  or  whisky.  Sometimes,  we  are  informed, 
it  is  submitted  to  a  third  distillation,  in  order 
still  further  to  purify  it.  Ity  time  certain 
chemical  changes  take  place  by  which  the 
natural  impurities  contained  in  the  liquor  are 
destroyed,  and  the  whisky  becomes  mellow, 
losing  the  disagreeable  odor  and  taste  which 
it  is  apt  to  have  when  first  distilled.  It  is 
generally  believed  that  these  changes  involve 
the  conversion  of  the  aldehydic  constituents  of 
the  raw  spirit  into  acids  which  unite  with  the 
higher  alcohols  of  the  fusel  oil  to  form  esters 
which  give  the  improved  taste  and  mellowness 
to  an  aged  whisky. 

There  are  volatile  principles  naturally  exist- 
ing in  the  grains,  which  accompany  the  liquor 
in  all  its  changes  and  give  their  characteristic 
flavor  to  the  resulting  spirit.  These  can 
scarcely  be  considered  as  impurities.  But  there 
are  others,  produced  during  the  process  of 
fermentation,  which  serve  seriously  to  con- 
taminate the  product.    Among  these  is  fusel 
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oil  or  grain  oil  (amyl  alcohol),  which  is  offen- 
sive both  to  the  smell  and  to  the  taste,  and 
from  which  it  is  very  desirable  that  the  spirif 
should  be  freed  as  far  as  possible.  This  is 
determined  in  an  approximately  quantitative 
way  by  shaking  out  with  carbon  tetrachloride, 
oxidizing  the  solution  so  obtained  with  chromic 
acid  mixture,  and  then  titrating  the  valeric 
and  other  acids  obtained  with  decinormal 
barium  hydroxide.  Minute  proportions  of  ace- 
tic and  butyric  acids  are  often  present  in  whisky, 
and  valeric  acid  has  been  detected.  (A.  J. 
P.,  1859,  573.) 

Properties. — Whisky,  when  recently  pre- 
pared, is  colorless;  one  method  of  giving  it 
color  was  to  store  it  in  sherry  casks  whereby 
flavor  as  well  as  a  brownish-yellow  color  was 
acquired.  At  present  it  is  almost  always  stored 
in  oaken  barrels,  the  inside  of  the  staves  of 
which  have  been  charred.  By  remaining  in 
such  barrels  for  several  years  undisturbed  it 
ages  rapidly  and  acquires  color  from  the  cara- 
melized "  wood  gum "  of  the  barrels.  Its 
taste  and  odor,  when  mellow  by  age,  though 
peculiar,  are  not  disagreeable.  According  to 
the  U.  S.  P.  (8th  Rev.),  whisky  is  "  an  amber- 
colored  liquid,  having  a  distinctive  odor  and 
taste,  and  a  slightly  acid  reaction.  Whisky 
6hould  be  at  least  four  years  old.  Its  specific 
gravity  should  not  be  more  than  0.945,  nor  less 
than  0.924  at  15.6°  C.  (60°  F.),  corresponding, 
approximately,  to  an  alcoholic  strength  of  37 
to  47.5  percent,  by  weight,  or  44  to  55  percent, 
by  volume,  of  absolute  alcohol  (see  Part  III, 
Alcohol  Tables).  If  100  Cc.  of  Whisky  be 
very  slowly  evaporated  in  a  tared  dish  on  a 
water-bath,  the  last  portions  volatilized  should 
not  have  a  harsh  or  disagreeable  odor  (absence 
of  more  than  a  trace  of  fusel  oil  from  grain) ; 
and  the  residue,  when  dried  at  100°  C.  (212° 
F.),  should  not  weigh  more  than  0.5  Gm.  This 
residue  should  have  no  sweet  or  distinctly 
spicy  taste  (absence  of  added  sugar,  glycerin, 
and  aromatic  substances) ,  and  it  should  almost 
completely  dissolve  in  10  Cc.  of  cold  water, 
forming  a  solution  which  is  colored  not  deeper 
than  light  green  by  a  few  drops  of  ferric 
chloride  T.S.  diluted  with  10  volumes  of  water 
(absence  of  more  than  traces  of  oak  tannin 
from  casks).  If  50  Cc.  of  Whisky  be  shaken 
vigorously  in  a  stoppered  flask  with  25  Gm. 
of  kaolin,  and,  after  standing  half  an  hour, 
be  filtered,  the  color  of  the  filtrate  should  not 
be  much  lighter  than  that  of  the  Whisky  be- 
fore treatment.  To  render  100  Cc.  of  Whisky 
distinctly  alkaline  to  litmus,  not  more  than 
1.2  Cc.  of  normal  potassium  hydroxide  V.S. 
should    be    required     (limit    of    free    acid)." 

Whisky  is  an  excellent  alcoholic  stimulant, 
which  differs  therapeutically  from  brandy  in 
its  having  less  tendency  to  cause  constipation. 
Owing  to  its  cheapness  and  its  customary 
purity,  it  is  usually  preferable  to  brandy  as 
a  medicinal  agent.  It  is  also  used  as  an  an- 
tiseptic for  wounds  and  ulcers. 


SPIRITUS  GAULTHERLE.  U.  S. 

SPIRIT  OF  GAULTHERIA  [Spirit  of  Wintergrecn] 

( splr'j-tus    gaul-the'ri-se ) 

Teinture  (a!cool€)  d'essence  de  Gaulthgrie,  Fr.} 
Bergtheegeist,  O. 

*  "  Oil  of  Gaultheria,  fifty  cubic  centimeters 
[or  1  fluidounce,  331  minims] ;  Alcohol,  nine 
hundred  and  fifty  cubic  centimeters  [or  32 
fluidounees,  59  minims],  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounees,  6£  flui- 
drachms].    Mix  them."  U.  S. 

This  spirit,  which  was  made  official  for  the 
first  time  in  the  U.  S.  P.  1880,  is  simply  a  solu- 
tion of  the  oil  of  gaultheria  in  alcohol  in  the 
proportion  of  5  per  cent.;  it  has  long  been  in 
use  in  many  parts  of  our  country,  and  authori- 
tative recognition  was  needed.  It  is  probably 
most  largely  used  for  imparting  flavor  to  pre- 
scriptions. 

Dose,  from  ten  to  twenty  minims  (0.6  to  1.3 
Cc). 

SPIRITUS  GLYCERYLIS  NITRATIS. 

U.  S.  (Br.) 

SPIRIT  OF  OLYCERYL  TRINITRATE,  SPIRIT  OF 

NITROGLYCERIN    [Spiritus   Glonolnl. 

Pharm.  1890.  Spirit  of  Olonoin] 

(spir-J-tus    glyc-e-ry'lia    ni-tra'tls) 

"An  alcoholic  solution  containing  1  percent., 
by  weight,  of  Glyceryl  Trinitrate  [Calls (O.N 
Oa)s  =  225.44].  Spirit  of  Nitroglycerin  should 
be  kept  and  transported  in  well-stoppered 
tin  cans,  and  should  be  stored  in  a  cool  place, 
remote  from  lights  or  fire.  Great  care  should 
be  exercised  in  dispensing,  handling,  packing, 
transporting,  and  storing  the  Spirit,  since  a 
dangerous  explosion  may  result  if  any  consid- 
erable quantity  of  it  be  spilled,  and  the  alcohol 
be  partly  or  wholly  lost  by  evaporation.  If, 
through  accident,  it  be  spilled,  a  solution  of 
potassium  hydroxide  should  be  at  once  poured 
over  it,  to  effect  decomposition."   U.  S. 

Liquor  Trlnitrinl.  Br.;  Solution  of  Trinitrln ; 
Liquor  Nltroglycerinl ;  Solution  of  Nitroglycerin ; 
Liquor  Glonolnl ;  Solution  of  Glonoln  ;  Nltroglycerin- 
gelst,  Glycerintrlnitratlosung,   O. 

"  Trinitroglycerin  of  commerce,  17£  grains 
or  1  gramme;  Alcohol  (90  per  cent.),  a  suffi- 
cient quantity.  Dissolve  the  trinitroglycerin 
in  sufficient  of  the  Alcohol  to  produce  four 
fluid  ounces  (Imp.  meas.)  or  one  hundred  cubic 
centimetres  of  the  Solution  of  Trinitrin."    Br. 

This  official  spirit  was  introduced  into  the 
U.  S.  P.  1890  with  the  view  of  furnishing 
an  eligible  mode  of  administering  nitroglycerin. 

The  British  Liquor  Trinitrini  is  practically 
identical.  Abundant  precautions  are  included, 
which  should  on  no  account  be  neglected.  The 
official  description  is  as  follows:  "A  clear, 
colorless  liquid,  having  the  odor  and  taste  of 
alcohol.     Caution  should  be  exercised  in  tasting 
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it,  since  even  a  small  quantity  of  it  is  liable 
to  produce  a  violent  headache.  The  same  effect 
is  produced  when  it  is  freely  applied  to  the 
skin.  It  is  neutral  to  litmus  paper.  Specific 
gravity:  0.814  to  0.820  at  25°  C.  (77°  P.). 
On  diluting  10  Cc.  of  the  Spirit  with  15  Cc.  of 
water — both  liquids,  as  well  as  the  mixture, 
being  brought  to  15°  C.  (59°  F.)— the  liquid 
will  exhibit  at  most  a  faint  cloudiness,  but  the 
addition  of  a  further  portion  of  5  Cc.  of  water 
should  produce  a  white  turbidity.  If  the  spe- 
cific gravity  of  the  Spirit  be  higher  than 
0.830  at  25°  C.  (77°  F.),  or  if  10  Cc.  of  it  be 
rendered  turbid  by  less  than  10  Cc.  of  water, 
the  Spirit  should  be  rejected."  U.  S.  "A  clear 
and  colorless  liquid,  neutral  to  test-papers. 
Specific  gravity  0.840.  A  mixture  of  10  cubic 
centimetres  with  an  equal  volume  of  water, 
cooled  to  60°  F.  (15.5°  C),  remains  clear,  but 
the  further  admixture  of  1  cubic  centimetre 
of  water  causes  opacity  (presence  of  a  due 
amount  of  trinitroglycerin ) .  On  further  di- 
luting with  water  and  setting  the  mixture  aside, 
there  is  deposited  a  liquid  of  oily  consistence, 
one  drop  of  which,  absorbed  by  paper  and 
struck  with  a  hammer  on  a  hard  surface,  ex- 
plodes. 110  minims  contain  1  grain  of  tri- 
nitroglycerin; 100  cubic  centimetres  contain 
1  gramme."  Br.  For  a  method  of  assaying 
this  spirit,  by  Chas.  Rice,  see  Am.  Drug.,  1895, 
6;  also  Nagelvoort's  method,  A.  J.  P.,  1894, 
527.  On  account  of  the  importance  of  nitro- 
glycerin as  a  therapeutic  agent,  we  append  the 
following. 

Nitroglycerin.  Trinitrine.  Glonoin.  Glyce- 
ryl Trinitrate.  (C3He(N03)3).— When  glyc- 
erin is  gradually  added  in  small  portions  at  a 
time  to  a  mixture  of  one  part  of  strong  nitric 
acid  and  three  to  four  parts  of  concentrated 
sulphuric  acid,  and  at  a  temperature  kept  low 
by  artificial  refrigeration,  it  is  converted  into 
a  bright  yellow  liquid,  which  has  remarkable 
explosive  properties  and  has  received  the  name 
at  the  head  of  this  article.  Nitroglycerin  was 
discovered  in  the  year  1847  by  Sobrero  of 
Turin.  It  was  afterwards  made  a  subject  of 
study  by  de  Vrij  of  the  Netherlands,  Gladstone, 
and  Kopp,  but  did  not  attract  general  at- 
tention until  1867,  when  Alfred  Nobel,  a 
Swedish  engineer,  suggested  its  use  for  ex- 
plosive purposes.  It  is  a  yellow  liquid  (said 
to  be  colorless  or  slightly  yellowish  when 
pure) ;  of  a  sp.  gr.  from  1.525  to  1.6;  inodor- 
ous ;  of  a  sweet,  pungent,  aromatic  taste ;  very 
slightly  soluble  in  water,  but  readily  soluble  in 
ether,  alcohol,  and  methylated  spirit;  not 
freezing  above  — 15.5°  C.  (4°  F.)  when  quite 
pure,  according  to  J.  R.  Wagner,  but,  as  it 
occurs  in  commerce,  solidifying  by  continued 
exposure  to  a  temperature  of  8°  C.  (46.4°  F.), 
and  assuming  the  form  of  long  needles,  which 
it  is  dangerous  to  handle,  as  they  explode 
violently  when  gently  broken.  In  the  liquid 
state  the  mere  contact  of  flame  does  not  inflame 
or  explode  it;  but  concussion,  or  touching  it 
with   a   red-hot   iron,    explodes   it    with   great 


vehemence.  Detonating  mixtures,  or  explod- 
ing gunpowder,  in  its  near  vicinity,  produce 
the  same  effect.  By  keeping,  it  undergoes 
partial  decomposition,  and  in  confined  vessels 
the  pressure  of  the  accumulated  gases  which 
result  is  sometimes  so  great  as  to  cause  its 
explosion  upon  the  slightest  concussion.  Its 
explosive  force  greatly  exceeds  that  of  gun- 
powder. According  to  Nobel,  one  measure  of  the 
fluid  yields  on  explosion  10,384  measures  of 
gas,  while  one  measure  of  gunpowder  yields 
only  800  measures.  It  has,  therefore,  been 
much  employed  in  blasting  rocks,  in  mining, 
quarrying,  road  making,  etc.,  and  its  econom- 
ical advantages  have  kept  it  in  extensive  use, 
notwithstanding  the  danger.  From  these  facts 
the  inference  is  evident  that  it  should  not  be 
kept  in  large  quantities,  nor  conveyed  to  any 
considerable  distance;  the  most  fearful  conse- 
quences have  followed  a  neglect  of  these  pre- 
cautions. Practical  operators  recommend  that  it 
should  be  made  extemporaneously  where  wanted 
as  an  explosive  agent. 

Nitroglycerin  is  formed  by  the  introduction 
of  the  nitro-group  (NO2)  in  place  of  the  three 
replaceable  hydrogen  atoms  of  the  glycerin 
formula,  according  to  the  reaction : 

Calls  ( OH )  3  +  3  ( N02,0H )  = 

C3H5,(N03)3  +  3(H0H) 
E.  Kopp  gives  the  following  as  his  method  of 
preparing  nitroglycerin  on  the  spot  where  it 
is  needed.  First,  fuming  nitric  acid  of  the  sp. 
gr.  1.51  to  1.53  is  mixed  with  twice  its  weight 
of  the  strongest  sulphuric  acid.  At  the  same 
time  commercial  glycerin,  free  from  lead  and 
lime,  is  evaporated  in  a  pot  to  30°  or  31° 
Baume,  so  that  on  cooling  it  shall  have  a 
syrupy  consistence.  Into  3300  grammes  of  the 
acid  mixture,  contained  in  a  glass  or  porcelain 
capsule  placed  in  a  trough  of  cold  water,  500 
grammes  of  the  prepared  glycerin  are  slowly 
poured  with  constant  stirring,  great  care  being 
taken  to  prevent  any  sensible  heating  of  the 
mixture.  The  whole  is  then  to  be  left  for 
five  or  ten  minutes,  after  which  the  mixture  is  to 
be  poured  into  five  or  six  times  its  volume  of 
cold  water  to  which  a  rotatory  motion  has  been 
given.  The  nitroglycerin  precipitates  rapidly 
in  the  form  of  a  heavy  liquid,  which  is  sepa- 
rated by  decantation,  then  washed  with  a  little 
alkaline  water  which  is  decanted,  and  then  put 
into  bottles.  In  this  state  it  still  contains  a  little 
acid  and  water,  but  these  do  not  interfere  with 
its  use  as  an  explosive  agent.  Latterly  it 
has  also  been  prepared  by  mixing  3£  parts  of 
sulphuric  acid  of  1.83  sp.  gr.  with  1  part  of 
potassium  nitrate,  and  cooling  this,  when  potas- 
sium sulphate  will  crystallize  out.  The  acid 
drained  off  from  this  is  peculiarly  adapted 
for  the  formation  of  nitroglycerin,  which  then 
takes  place  rapidly  and  without  so  much  dan- 
gerous development  of  heat. 

Uses. — The  action  of  nitroglycerin  upon  the 
human  system  is  that  of  the  nitrites.  It  differs 
in  its  influence  from  amyl  nitrite  solely  in  that 
its  effects  are  not  quite  so  prompt   and  are 
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perceptible  for  a  much  longer  time.  The 
amount  required  to  produce  a  sensible  action 
is  exceedingly  small.  Thus  J.  M.  Merrick  ex- 
perienced distinct  effects  from  one-fortieth 
of  a  drop,  and  Field  has  recorded  a  temporary 
loss  of  consciousness  and  other  alarming  symp- 
toms as  produced  by  about  one-forty-fifth  of 
a  drop.  In  the  case  of  B.  Schuchardt  (A.  J. 
P.,  1867),  as  much  as  ten  drops  are  affirmed 
to  have  been  swallowed,  with  the  production  of 
giddiness,  violent,  throbbing  headache,  weari- 
ness, and  a  semi-unconsciousness  lasting  several 
hours.  According  to  Louis  Kolipinski  (Med. 
News,  1890),  two  drachms  of  the  ordinary 
solution  of  nitroglycerin  have  been  recovered 
from  without  very  serious  symptoms  (amount 
taken  doubtful).  For  a  case  in  which  death 
was  legally  decided  to  have  been  criminally 
produced  by  the  poison,  see  J.  P.  C,  xxvi. 
356.  The  inhalation  of  the  vapors  of  nitro- 
glycerin produces  the  same  symptoms,  so  that 
care  is  recommended  in  its  manufacture.  As 
nitroglycerin  may  be  considered  a  glyceryl 
nitrate,  its  action  as  a  nitrite  appears  at  first 
remarkable.  It  has  been  shown,  however,  by 
Hay  that  during  its  alkaline  decomposition 
it  yields  nascent  nitrous  acid,  and  it  can 
scarcely  be  questioned  that  this  acid  is  devel- 
oped and  acts  upon  the  system. 

Spirit  of  glonoin,  or  an  equivalent  solution  of 
nitroglycerin,  is  very  much  used  in  angina 
pectoris,  asthma,  convulsions,  and  other  dis- 
eases in  which  amyl  nitrite  is  employed.  (See 
Amyl  Nitris.)  As  a  cardiac  stimulant,  in  col- 
lapse, poisoning  by  illuminating  gas,  and  other 
conditions,  it  may  be  used  either  by  the  mouth 
or  by   subcutaneous   injections. 

Dose,  of  the  spirit,  from  one  to  two  minims 
(0.06  to  0.12  Cc). 

SPIRITUS  JUNIPERI.  U.  S.,  Br. 

SPIRIT  OF  JUNIPER 

(splr'i-tus  ju-nip'e-ri) 

Teinture  d'essence  de  Genievre.  Fr.  Cod.;  Spiritus 
Juniperi,   P.   O.;    Wachholderspiritus,   G. 

*  "  Oil  of  Juniper,  fifty  cubic  centimeters  [or 
1  fluidounce,  331  minims] ;  Alcohol,  nine  hun- 
dred and  fifty  cubic  centimeters  [or  32  fluid- 
ounces,  59  minims],  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms]. 
Mix  them."     U.  S. 

"  Oil  of  Juniper,  1  fl.  ounce  ( Imperial 
measure)  or  50  cubic  centimetres;  Alcohol  (90 
per  cent.),  a  sufficient  quantity.  To  the  Oil  of 
Juniper  add  enough  of  the  Alcohol  to  form 
one  pint  (Imp.  meas.)  or  one  thousand  cubic 
centimetres  of  the  Spirit  of  Juniper.  If  the 
solution  be  not  clear,  agitate  with  a  little  pow- 
dered talc,  and  filter.  This  Spirit  of  Juniper 
contains  two  and  a  half  times  the  proportion 
of  Oil  of  Juniper  present  in  the  Spirit  of 
Juniper  of  the  British  Pharmacopoeia  of  1885." 
Br.  It  is  now  uniform  in  strength  with  the 
U.  S.  preparation. 


This  spirit  is  used  chiefly  as  an  addition  to 
diuretic  infusions.  It  is  about  33  per  cent, 
stronger   than   the   spirit   official   before   1890. 

Dose,  from  thirty  to  sixty  minims  (1.8  to 
3.75  Cc). 

Off.  Prep. — Mistura  Creosoti,  Br. 

SPIRITUS  JUNIPERI  COMPOSITUS. 
U.  S. 

COMPOUND  SPIRIT  OF  JUNIPER 

(splr'i-tus  jft-nip'e-rl  com-p6s'j-tus ) 

Teinture  (alcoc-16)  d'essence  de  GeniSvre  composee, 
Fr.;   Zusammengesetzter    Wachholderspiritus,    O. 

* "  Oil  of  Juniper,  eight  cubic  centimeters 
[or  130  minims] ;  Oil  of  Caraway,  one  cubic 
centimeter  [or  16  minims] ;  Oil  of  Fennel, 
one  cubic  centimeter  [or  16  minims] ;  Alcohol, 
fourteen  hundred  cubic  centimeters  [or  47  fluid- 
ounces,  162  minims] ;  Water,  a  sufficient  quan- 
tity, to  make  two  thousand  cubic  centimeters 
[or  67  fluidounces,  301  minims].  Dissolve  the 
Oils  in  the  Alcohol,  and  gradually  add  enough 
Water  to  make  the  product  measure  two  thou- 
sand cubic  centimeters  [or  67  fluidounces,  301 
minims]."    U.  S. 

This  spirit  is  a  useful  addition  to  diuretic 
infusions  and  mixtures  in  debilitated  cases  of 
dropsy.  It  corresponds  very  closely  to  Holland 
gin. 

Dose,  from  two  to  four  fluidrachms  (7.5  to 
15  Cc). 

SPIRITUS  LAVANDULAE.  U.  S.,  Br. 

SPIRIT  OF  LAVENDER 

(splr'i-tus  la-van'du-lae) 

Teinture  (alcool£)  d'essence  de  Lavande,  Fr. ;  Spiri- 
tus Lavandulae,  P.   O.;  Lavandelspiritus,   G. 

* "  Oil  of  Lavender  Flowers,  fifty  cubic 
centimeters  [or  1  fluidounce,  331  minims] ; 
Alcohol,  nine  hundred  and  fifty  cubic  centi- 
meters [or  32  fluidounces,  59  minims],  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,   6£   fluidrachms].     Mix  them."    U.   S. 

"  Oil  of  Lavender,  1  fl.  ounce  (Imperial 
measure)  or  50  cubic  centimetres;  Alcohol  (90 
per  cent.),  a  sufficient  quantity.  To  the  Oil  of 
Lavender  add  enough  of  the  Alcohol  to  form 
ten  fluid  ounces  (Imp.  meas.)  or  five  hundred 
cubic  centimetres  of  the  Spirit  of  Lavender. 
This  Spirit  of  Lavender  contains  five  times 
the  proportion  of  Oil  of  Lavender  present  in 
the  Spirit  of  Lavender  of  the  British  Phar- 
macopoeia of  1885."  Br. 

Spirit  of  lavender  is  used  chiefly  as  a  per- 
fume, and  as  an  ingredient  in  other  prepara- 
tions. The  official  spirit  is  about  33  per  cent, 
stronger  than  the  spirit  of  the  IT.  S.  P.  1870.  The 
perfume  usually  sold  under  the  name  of  laven- 
der water  is  not  a  distilled  spirit,  but  an  alco- 
holic solution  of  the  oil,  with  the  addition  of 
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other  odorous  substances.  The  following  is 
given  by  Brande  as  one  of  the  most  approved 
recipes  for  preparing  it.  "  Take  of  rectified 
spirit  five  gallons,  essential  oil  of  lavender 
twenty  ounces,  essential  oil  of  bergamot  five 
ounces,  essence  of  ambergris  [made  by  digesting 
one  drachm  of  ambergris  and  eight  grains  of 
musk  in  half  a  pint  of  alcohol]  half  an  ounce. 
Mix."  The  Br.  spirit  is  double  the  strength  of 
the  U.  S.  preparation.  It  is  a  grateful  stimu- 
lant and  carminative  when  administered  in 
sweetened  water. 

Dose,  from  five  to  twentv  minims  (0.3  to  1.3 
Cc). 

Off.  Prep. — Mistura  Ferri  Composita,  U.  8. 

SPIRITUS  MENTH/E  PIPERIT/E. 
U.  SM  Br. 

SPIRIT  OF  PEPPERMINT 

(splr'j-tus  men'thae  plp-e-ri'tae ) 

Kssence     of     Peppermint :     Teinture     d'essence  de 

Menthe.   Fr.   Cod.;   Spiritus  Menthae  Plperltae,   P.  O. ; 

I'OfTprminzspiritus,  Knglischc  I'fefferminzessenz,  O. ; 
Alcohol  de  menta  piperita,  Sp. 

* "  Oil  of  Peppermint,  one  hundred  cubic 
centimeters  [or  3  fiuidounces,  183  minims]  ; 
Peppermint,  bruised,  ten  grammes  [or  154 
grains]  ;  Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Dissolve  the  Oil  of 
Peppermint  in  nine  hundred  cubic  centimeters 
[or  30  fluidounces,  208  minims]  of  Alcohol, 
add  the  Peppermint,1  and  allow  it  to  macerate 
for  twenty-four  hours.  Then  filter  through 
paper,  and  add,  through  the  filter,  enough 
Alcohol  to  make  the  Spirit  measure  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6£ 
fluidrachms]."    U.  S. 

"  Oil  of  Peppermint,  1  fl.  ounce  (Imperial 
measure)  or  50  cubic  centimetres;  Alcohol 
(90  per  cent.),  a  sufficient  quantity.  To  the 
Oil  of  Peppermint  add  enough  of  the  Alcohol 
to  form  ten  fluid  ounces  (Imp.  meas.)  or  five 
hundred  cubic  centimetres  of  the  Spirit  of 
Peppermint.  This  Spirit  of  Peppermint  con- 
tains five  times  the  proportion  of  Oil  of  Pep- 
permint present  in  the  Spirit  of  Peppermint, 
and  half  the  proportion  of  the  Essence  of  Pep- 
permint of  the  British  Pharmacopoeia  of  1885." 
Br.  It  is  now  uniform  in  strength  with  the  U. 
S.  spirit. 

The  distilled  spirit  has  no  advantage  over  a 
simple  solution  of  the  oil  in  alcohol;  and  this 
mode  of  preparing  it  has  been  adopted  both 
in  the  U.  S.  and  British  Pharmacopoeias.  It 
has  long  been  popularly  used  under  the  name 
of  essence  of  peppermint.     The  spirit  of  pep- 


1  P.  H.  Utecta  suggests  the  maceration  of  the  pep- 
permint in  water  for  two  hours,  washing  and  draining, 
before  adding  to  the  solution  of  the  oil ;  water  soluble 
matter  is  removed  and  a  more  permanent  green  color 
produced.  He  recommends  the  same  treatment  for 
the  spearmint  in  making  spirit  of  spearmint. 


permint  affords  a  convenient  method  of  ad- 
ministering a  dose  of  the  volatile  oil,  being 
of  such  a  strength  that  when  dropped  on  loaf- 
sugar  it  may  be  taken  without  inconvenience. 

Dose,  ten  to  thirty  minims  (0.6  to  1.8  Cc), 
given  as  just  mentioned,  or  mixed  with 
sweetened  water. 

Off.  Prep.— Mistura  Rhei  et  Sodae,  U.  8. 

SPIRITUS  MENTH/E  VIRIDIS.  U.  S. 

SPIRIT  OF  SPEARMINT 

(splr'i-tus  men'thae  vtr'i-dls) 

Tinctura  Olei  Mentha;  Viridis,  U.  S.  1850;  Essence 
of  Spearmint ;  Griine  Minzessenz,  O. 

* "  Oil  of  Spearmint,  one  hundred  cubic 
centimeters  [or  3  fluidounces,  183  minims]; 
Spearmint,  bruised,  ten  grammes  [or  154 
grains] ;  Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Dissolve  the  Oil  of 
Spearmint  in  nine  hundred  cubic  centimeters 
[or  30  fluidounces,  208  minims]  of  Alcohol, 
add  the  Spearmint,  and  allow  it  to  macerate 
for  twenty-four  hours.  Then  filter  through 
paper,  and  add,  through  the  filter,  enough 
Alcohol  to  make  the  Spirit  measure  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6J 
fluidrachms]."    U.  S. 

The  remarks  made  on  the  Spirit  of  Pepper- 
mint are  equally  applicable  to  this.  Both  are 
usually  employed  as  carminatives. 

Dose,  ten  to  thirty  minims  (0.6  to  1.8  Cc). 

SPIRITUS  MYRISTIC/C.  Br. 

SPIRIT  OF  NUTMEG   [Essence  of  Nutmeg] 

( splr'i-tus  my-rls'ti-cse ) 

Teinture  (alcoold)  d'essence  de  Muscade,  Fr. ;  Mua- 
katspirltus,  Q. 

"  Oil  of  Nutmeg,  1  fl.  ounce  (Imperial 
measure)  or  50  cubic  centimetres;  Alcohol  (90 
per  cent.),  a  sufficient  quantity.  To  the  Oil 
of  Nutmeg  add  enough  of  the  Alcohol  to  form 
ten  fluid  ounces  (Imp.  meas.)  or  five  hundred 
cubic  centimetres  of  the  Spirit  of  Nutmeg. 
If  the  solution  be  not  clear,  agitate  with  a  little 
powdered  talc,  and  filter.  This  Spirit  of  Nut- 
meg contains  five  times  the  proportion  of  Oil 
of  Nutmeg  present  in  the  Spirit  of  Nutmeg 
of  the  British  Pharmacopoeia  of  1885."  Br. 
It  is  double  the  strength  of  the  U.  S.  1890 
spirit. 

It  is  used  chiefly  for  its  flavor.  Spirit  of 
nutmeg  was  not  retained  in  the  U.  S.  P. 
(8th  Rev.).  It  was  made  in  the  U.  S.  P.  1890 
by  dissolving  50  Cc.  of  oil  of  nutmeg  in  950 
Cc.  of  alcohol.     (See  Oleum  Myristicce.) 

Dose,  from  five  to  twenty  minims  (0.3  to  1.3 
Cc). 

Off.  Prep. — Mistura  Ferri  Composita,  Br. 
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SPIRITUS  RECTIFICATUS.  Br. 

ALCOHOL  (90  PER  CENT.)  [Rectified  Spirit] 

( splr'i-tus  rec-ti-f i-ca'tus ) 

"A  liquid  containing  90  parts  by  volume  of 
ethyl  hydroxide,  CaHsOH,  and  10  parts  by 
volume  of  water;  obtained  by  the  distillation 
of  fermented  saccharine  liquids."   Br. 

See  Alcohol  (page  104). 

SPIRITUS  ROSMARINI.  Br. 

SPIRIT  OF  ROSEMARY 

(spir'j-tus  ro§-ma-ri'ni) 

Spiritus  Anthos ;  Teinture  d'essence  de  Romarin, 
Fr.  Cod.;  Rosmarinspiritus,  O.;  Alcohol  de  romero, 
Sp. 

"  Oil  of  Rosemary,  1  fl.  ounce  (Imperial 
measure)  or  50  cubic  centimetres;  Alcohol  (90 
per  cent.),  a  sufficient  quantity.  To  the  Oil  of 
Rosemary  add  enough  of  the  Alcohol  to  form 
ten  fluid  ounces  (Imp.  meas.)  or  five  hundred 
cubic  centimetres  of  the  Spirit  of  Rosemary. 
This  Spirit  of  Rosemary  contains  five  times 
the  proportion  of  Oil  of  Rosemary  present  in 
the  Spirit  of  Rosemary  of  the  British  Pharma- 
copoeia of  1885."    Br. 

The  plant  is  no  longer  official.  (See  Part 
II.)  This  spirit  is  a  grateful  perfume,  and  is 
used  chiefly  as  an  ingredient  in  lotions  and  lini- 
ments. 

SPIRITUS  VINI  GALLICI.  U.  S.,  Br. 

BRANDY 

(spir'i-tus  vl'ni  gal'li-cl) 

"An  alcoholic  liquid  obtained  by  the  distilla- 
tion of  the  fermented,  unmodified  juice  of 
fresh  grapes."  U.  S.  "A  spirituous  liquid  dis- 
tilled from  wine  and  matured  by  age,  and 
containing  not  less  than  36£  per  cent,  by 
weight  or  43J  per  cent,  by  volume  of  ethyl 
hydroxide."   Br. 

Spirit  of  French  Wine ;  Eau  de  Vie,  Cognac,  Fr. ; 
Branntwein,    Franzbranntwein,    O. 

All  liquids  which  have  undergone  the  alco- 
holic fermentation  yield  an  ardent  spirit  by 
distillation.  (See  Alcohol,  p.  104.)  When  the 
alcoholic  liquid  is  wine,  the  product  of  the 
distillation  is  brandy.-  This  ardent  spirit  is 
subject  to  variation,  according  to  the  character 
of  the  wine  from  which  it  is  distilled.  The  best 
brandy  is  obtained  from  French  wines,  and  the 
kinds  called  Cognac  and  Armagnac  are  most 
esteemed.  Cognac  is  probably  the  most  profit- 
able wine  producing  region  in  the  world,  and 
has  given  its  name  to  the  most  widely  known 
brandy.  Very  large  quantities  of  brandy  are 
now  made  in  California,  but  the  taste  is 
peculiar  and  easily  distinguished  from  that  of 
Cognac.  Our  Pharmacopoeia  formerly  recog- 
nized French  brandy  exclusively;  but  since  the 


revision  of  1860  all  spirits  have  been  admitted 
under  that  name,  when  obtained  from  the 
juice  of  grapes  and  sufficiently  strong  and  pure 
to  meet  the  requirements  below  specified. 

Properties. — "A  pale  amber-colored  liquid, 
having  a  distinctive  odor  and  taste,  and  a 
slightly  acid  reaction.  Brandy  should  be  at 
least  four  years  old.  Its  specific  gravity  should 
be  not  more  than  0.941,  nor  less  than  0.925 
at  15.6°  C.  (60°  F.),  corresponding,  approx- 
imately, to  an  alcoholic  strength  of  39  to  47 
percent,  by  weight,  or  46  to  55  percent,  by 
volume,  of  absolute  alcohol  (see  Part  III, 
Alcohol  Tables).  If  100  Cc.  of  Brandy  be 
slowly  evaporated  in  a  tared  dish  on  a  water- 
bath,  the  last  portions  volatilized  should  have 
an  agreeable  odor  free  from  harshness  (ab- 
sence of  fusel  oil  from  grain  or  potato  spirit) ; 
and  the  residue,  when  dried  at  100°  C.  (212° 
F.),  should  not  weigh  more  than  0.5  Gm.  This 
residue  should  have  no  sweet  or  distinctly  spicy 
taste  (absence  of  added  sugar,  glycerin,  and 
aromatic  substances),  and  it  should  almost 
completely  dissolve  in  10  Cc.  of  cold  water, 
forming  a  solution  which  is  colored  not  deeper 
than  light  green  by  a  few  drops  of  ferric 
chloride  T.S.  diluted  with  10  volumes  of  water 
( absence  of  more  than  traces  of  oak  tannin  from 
casks).  If  50  Cc.  of  Brandy  be  shaken  vigor- 
ously in  a  stoppered  flask  with  25  Gm.  of  kaolin, 
and,  after  standing  half  an  hour,  be  filtered, 
the  color  of  the  filtrate  should  not  be  much 
lighter  than  that  of  the  Brandy  before  treat- 
ment (absence  of  caramel  coloring).  To  render 
100  Cc.  of  Brandy  distinctly  alkaline  to  litmus, 
not  more  than  1  Cc.  of  normal  potassium  hy- 
droxide V.S.  should  be  required  (limit  of 
free  acid)."  U.  S.  Besides  alcohol,  water, 
and  volatile  oil,  it  contains  coloring  matter, 
tannin,  oenanthic  ether  described  under  wine, 
a  little  acetic  ether,  and  a  little  aldehyde. 
Brandy  is  classed  according  to  its  color,  as 
pale  and  high-colored.  Pale  brandy  has  a 
yellow  color,  derived  from  the  cask  in  which 
it  is  kept.  High-colored  brandy  has  a  deep- 
red  color  given  to  it,  before  importation,  by 
burnt  sugar  (caramel),  which  is  said  to  im- 
part a  more  agreeable  flavor.  Factitious 
brandy  is  sometimes  made  from  alcohol,  de- 
prived of  fusel  oil,  and  reduced  to  the  proper 
proof  by  water,  by  adding  to  it  acetic  ether 
in  the  proportion  of  from  half  an  ounce  to  an 
ounce  to  the  gallon.  Oil  of  cognac,  which  it  is 
stated  contains  the  aroma  from  wines,  is  made 
from  compressed  wine  lees  by  placing  it  in  a 
still  with  five  times  its  bulk  of  water,  2  per 
cent,  of  newly  slaked  lime,  1  per  cent,  of 
potash,  and  1  per  cent,  of  common  salt. 
The  stirring  apparatus  is  set  in  motion, 
steam  applied,  the  heat  allowed  to  rise  grad- 
ually to  240°  C.  (464°  F.),  and  the  green 
oil  separated;  the  average  yield  is  very 
small  (.003  per  cent.)  ;  the  oil  is  then  rec- 
tified, and  2  grammes  of  it  are  added  to  100 
litres  of  50  per  cent,  alcohol  to  impart  the 
odor  and  taste  which  so-called  "  best  brandy " 
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should  have.  The  proper  color  is  then  given 
by  burnt  sugar.  The  spurious  liquid  may  be 
known  by  its  leaving  on  evaporation  a  residue, 
containing  sugar  and  no  tannin,  the  absence 
of  the  latter  being  shown  by  the  evaporated 
portion  not  striking  a  black  color  with  ferric 
salts.  The  nature  of  the  liquid  may  also  be 
detected  by  the  absence  of  aldehyde.  For 
modes  of  detecting  impurities  in  brandy  and 
other  ardent  spirits,  see  Allen,  Com.  Org.  Anal., 
3d  ed.,  i.  143  et  seq. 

Uses. — Brandy  is  esteemed  as  a  cordial  and 
stomachic,  and  is  frequently  given,  in  the  form 
of  toddy  or  milk  punch,  in  the  sinking  stages 
of  low  fevers.  In  the  late  London  Pharma- 
copoeia there  was  an  official  preparation  of  it, 
called  Mutura  Spiritus  Vini  Gallici,  consisting 
of  brandy,  cinnamon  water,  the  yolks  of  eggs, 
sugar,  and  oil  of  cinnamon.  This,  though  a 
convenient  form  for  the  administration  of 
brandy,  was  subsequently  omitted.  It  is  now 
again  official  in  the  British  Pharmacopoeia,  but 
the  oil  has  been  left  out.  If  prepared  with  the 
U.  S.  cinnamon  water,  it  would  certainly  be 
sufficiently  flavored  without  the  addition  of  the 
oil. 

Off.  Prep. — MiBtura  Spiritus  Vini  Gallici,  Br. 

STAPHISAGRIA.  U.  S.  (Br.) 

STAPHISAGRIA   [StavcMcre] 
(etaph-j-ea'grl-a) 

"  The  ripe  seed  of  Delphinium  Staphisagria 
Linne  (Fam.  Ranunculacece)"  U.  S.  "The 
dried  ripe  seeds  of  Delphinium  Staphisagria, 
Linn."  Br. 

Staphisagria  Stmlna,  Br. ;  Semen  Staphlsaprtm, 
Rtaphidiagriae  or  Pedlcularla ;  Stavesarre  Seeds ; 
Staphlsalgre,  Fr.  Cod. ;  Stephanakorner,  Lausekbrner, 
G. ;  Stafisagria,  It. 

Delphinium  Staphisagria,  L.,  or  stavesaere.  is 
a  handsome,  annual  or  biennial  plant,  one  or 
two  feet  high,  with  a  simple,  erect,  downy 
stem,  and  palmate,  five-  or  seven-lobed  leaves, 
supported  on  hairy  footstalks.  The  flowers  are 
bluish  or  purple,  in  terminal  racemes,  with 
pedicels  twice  as  long  as  the  flower,  and  brac- 
teoles  inserted  at  the  base  of  the  pedicel.  The 
nectary  is  four-leaved  and  shorter  than  the 
petals,  which  are  five  in  number,  the  upper- 
most projected  backward  so  as  to  form  a  spur, 
which  encloses  two  spurs  of  the  upper  leaflets 
of  the  nectary.  The  seeds  are  in  straight  ob- 
long capsules.  The  plant  is  a  native  of  the 
south  of  Europe.  E.  M.  Holmes  calls  atten- 
tion to  the  remarkable  fact  that  the  plant  in 
the  English  botanic  gardens  hitherto  considered 
to  be  Delphinium  Staphisagria  is  in  reality 
another  species,  i.e.,  Delphinium  pictum,  Willd. 
The  author  accounts  for  the  absence  of  the 
true  plant  in  botanic  gardens  partly  by  the 
fact  that  it  is  only  half-hardy  in  Great  Britain, 
while  D.  pictum  is  hardy,  and  partly  by  the 
reason  that  the  illustrations  in  several  works  on 


medicinal  plants — even  in  Bentley  and  Tri- 
men's  "  Medicinal  Plants  "  are  incorrect  or  un- 
reliable. The  two  species  are  distinguished  as 
follows :  D.  Staphisagria  has  very  hairy  stems, 
glandular  hairs  being  mixed  with  the  long 
spreading  soft  hairs;  flowers  that  when  well- 
developed  have  an  ultramarine  blue  tint;  a 
calyx  with  very  short  or  almost  obsolete  spur; 
carpels  containing  only  four  or  five  seeds.  D. 
pictum,  Willd.,  has  shorter  soft  hairs,  but  no 
glandular  hairs  on  the  stems;  the  flowers  are 
of  a  pale  lilae  color;  the  spur  is  as  long  as 
the  calyx  segments;  each  carpel  contains  ten 
or  twelve  seeds,  and  these  are  only  half  the 
size  of  those  of  D.  Staphisagria.  The  true  D. 
Staphisagria  extends  from  Teneriffe  around 
both  the  northern  and  southern  coasts  of  the 
Mediterranean  to  Asia  Minor.  It  is  quite  pos- 
sible, therefore,  that  varieties  having  blossoms 
of  different  tints  may  occur.  The  evidence  ob- 
tainable, however,  goes  to  show  that  the  form 
of  the  plant  from  which  the  seed  of  commerce 
is  obtained — which,  by  the  way,  will  not  ger- 
minate, or  only  very  rarely — has  clear  blue 
flowers.  (Y.  B.  P.,  1899,  390.) 

Properties. — The  seeds  of  stavesacre  are  offi- 
cially described  as  "irregularly  tetrahedral,  one 
6ide  convex,  5  to  6  Mm.  long  and  3  to  6  Mm. 
broad;  externally  blackish-brown,  becoming 
lighter  with  age,  strongly  reticulate;  endosperm 
oily,  enclosing  a  small,  straight  embryo;  odor 
plight;  taste  intensely  bitter  and  acrid."  U.  S. 
Their  virtues  are  extracted  by  water  and  alco- 
hol. Analyzed  by  Lassaigne  and  Feneulle  they 
yielded  a  brown  and  a  yellow  bitter  principle, 
a  volatile  oil,  a  fixed  oil,  albumen,  a  nitrog- 
enous substance,  a  mucilaginous  saccharine 
matter,  mineral  salts,  and  a  peculiar  alkaloid 
called  delphinine  1  or  delphinia,  which  exists  in 
the  seeds  combined  with  an  excess  of  malic  acid. 
Marquis,  in  Dragendorff's  laboratory  in  1877, 
isolated  the  following  four  alkaloids:  delphi- 
nine, C22II35NO6,  a  crystallizable  alkaloid,  of 
bitter  taste,  weak  alkaline  reaction,  soluble  in 
alcohol,  ether,  and  chloroform;  delphinoidine, 
C42H68N2O7,  amorphous,  soluble  in  ether,  alco- 
hol, chloroform,  reaction  strongly  alkaline,  fus- 
ing point  from  110°  to  120°  C;  delphisine, 
C27H46N2O4,  crystallizing  in  warty  aggrega- 
tions, soluble  in  ether,  alcohol,  and  chloroform; 
staphisagrine,  C22H33NO5,  only  obtained  amor- 
phous, difficultly  soluble  in  water  and  ether, 
easily  soluble  in  alcohol  and  chloroform,  of 
bitter  taste,  fusing  point  90°  C,  of  alkaline 
reaction  in  alcoholic  solution.  (Pflanzenstoffe, 
2d  ed.,  1884,  617.)  The  total  amount  of  alka- 
loids is  about  1  per  cent.  According  to  Chara- 
lampi  Kara-Stojanow  (In.  Dis.,  Dorpat,  1890), 
delphinine  and  delphisine  have  the  same  com- 

1  If  delphinine  be  rubbed  up  with  an  equal  quan- 
tity of  malic  acid,  and  some  drops  of  concentrated 
sulphuric  acid  added,  there  will  be  produced  an 
orange-red  color  passing  into  rose,  growing  deeper 
after  some  hours,  and  finally  changing  from  the  edges 
to  violet,  and  at  last  becoming  cobalt  blue.  (Tat- 
tersall,  Chem.  News,  41.)  '  It  is  stated  that  no  other 
alkaloid  and  no  other  organic  acid,  except  malic, 
affords  thia  reaction. 
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position,  C31H49NO7,  crystallize  from  their  so- 
lutions in  ether  and  petroleum  benzin  in 
identical  forms,  and  have  their  melting  points 
at  191°  C.  and  189°  C,  while  delphinoidine 
has  the  formula  C25H42NO4.  Ahrens  {Ap. 
Ztg.,  1899,  361)  obtained  from  the  residue  of 
the  seeds  of  D.  staphisagria,  from  which 
delphinine,  delphinoidine,  delphisine  and 
staphisagrine  had  been  extracted,  the  alkaloid 
staphisagroine  (Ber.  d.  Chem.  Ges.,  1899, 1581). 
For  Katz's  process  for  extracting  delphinine, 
see  Ph.  Ztg.,  1900,  735. 

Uses. — The  seeds  were  formerly  used  as  an 
emetic  and  cathartic,  but  have  been  abandoned 
in  consequence  of  their  violence.  A  strong  tinc- 
ture has  been  employed  as  an  embrocation  in 
rheumatism.  The  ointment  is  used  to  destroy 
lice  and  the  itch-mite.  Bazin  has  used  the  ex- 
tract internally  in  eczema  in  doses  of  a  grain 
and  a  half  (0.096  Gm.).  {Ann.  Ther.,  1851.) 
Staphisagria  should,  however,  never  be  used  in- 
ternally, and  when  it  is  applied  externally,  care 
should  be  exercised  not  to  put  it  on  an  abraded 
scalp,  but  only  upon  the  unbroken  epidermis. 
In  some  countries  the  seeds  are  used  like 
Cocculus  Indicus  to  intoxicate  fish.1 

Dose,  one  grain  (0.065  Gm.). 

Off.  Prep. — Fluidextractum  Staphisagriae,  U. 
8.;  Unguentum  Staphisagriae,  Br. 

STILLINGIA.  U.  S. 

STILLINGIA  [Queen's  Root] 

(stjl-lin'gi-a) 

"  The  dried  root  of  Stillingia  sylvatica  Linne 
(Fam.  Euphorbiacece) ."   U.  S. 

Silver  Leaf,  Queen's  Delight,  Yaw  Root ;  Stlllingie, 
Fr.,    O. 


1  When  given  in  poisonous  doses  to  the  lower 
animals,  delphinine  produces  excessive  salivation, 
followed  by  violent  and  repeated  vomiting,  great 
disturbance  of  respiration,  failure  of  heart  action, 
gradual  enfeeblement  of  voluntary  motion  and  of  sen- 
sation, and  a  peculiar  fibrillary  spasm  of  the  muscles 
of  the  abdomen,  which  is  said  to  be  characteristic 
of  the  poisoning.  Elevation  of  temperature  and 
glycosuria  have  both  been  noticed ;  death  is  said  to 
occur  always  from  failure  of  respiration,  though  the 
heart  is  greatly  enfeebled  and  finally  ceases  in  dias- 
tole. According  to  Gauthier,  the  period  of  depression 
of  the  heart  and  of  sensibility  is  preceded  by  one 
of  excitement.  The  pupils  are  dilated  and  the  motor 
nerve  finally  paralyzed.  (L.  M.  R.,  Oct.  1887.) 
Turnbull,  in  his  work  On  the  Medical  Properties  of 
the  Ranuneulacew ,  states  that  pure  delphinine  may 
be  given  to  the  extent  of  three  or  four  grains  a  day, 
in  doses  of  half  a  grain  each,  without  exciting  vomit- 
ing, and  without  producing  much  intestinal  irritation, 
though  it  sometimes  purges.  In  most  instances  it 
proves  diuretic,  and  gives  rise  to  sensations  of  heat 
and  tingling  in  various  parts  of  the  body.  Externally, 
it  acts  like  veratrine,  but,  according  to  Turnbull,  pro- 
duces more  redness  and  burning  and  less  tingling  than 
that  substance.  He  has  employed  it  in  neuralgia, 
rheumatism,  and  paralysis.  It  may  be  applied  by 
friction,  in  the  form  of  ointment  or  alcoholic  solution, 
in  proportions  varying  from  ten  to  thirty  grains  of 
the  alkaloid  to  an  ounce  of  the  vehicle,  and  the  fric- 
tion should  be  continued  till  a  pungent  sensation  is 
produced.  Turnbull  probably  had  an  impure  alkaloid  ; 
the  doses  just  mentioned  would  not  be  safe  with  a 
pure  delphinine. 

Staphisagrine  is  said  to  act  like  delphinine,  except 
that  it  does  not  depress  the  heart  so  much  or  pro- 
duce fibrillary  contractions.  Although  cases  of  human 
poisonings  have  occurred  with  staphisagria,  we  know 


Stillingia  sylvatica,  L.,  Mant.  (1767)  126; 
Willd.,  Sp.  Plant,  iv.  588;  B.  &  T.  241.— This 
is  an  indigenous  perennial  plant,  commonly 
called  Queen's  delight,  with  herbaceous  stems, 
two  or  three  feet  high,  and  alternate,  sessile, 
oblong  or  lanceolate-oblong,  obtuse,  serrulate 
leaves,  tapering  at  the  base,  and  accompanied 
with  stipules.  The  male  and  female  flowers  are 
distinct  upon  the  same  plant.  They  are  yellow, 
and  arranged  in  the  form  of  a  spike,  of  which 
the  upper  part  is  occupied  by  the  male,  the 
lower  by  the  female  flowers.  The  male  florets 
are  scarcely  longer  than  the  bracteal  scales. 
The  plant  grows  in  pine  barrens  from  Vir- 
ginia to  Florida,  flowering  in  May  and  June. 
When  wounded  it  emits  a  milky  juice.  For 
structural  characteristics  of  stillingia,  see  D.  C, 
1898,  5. 

The  root,  which  is  the  part  used,  is  large, 
thick,  and  woody.  It  is  officially  described  as 
"  slenderly  fusiform,  usually  in  cut  pieces,  of 
variable  length  and  0.5  to  3  Cm.  in  diameter; 
externally  reddish-brown,  longitudinally  wrink- 
led; fracture  fibrous,  bark  light  reddish-brown, 
0.5  to  4  Mm.  thick,  spongy,  finely  fibrous,  with 
numerous  resin  cells,  easily  separable  from  the 
porous,  radiate  wood ;  odor  distinct ;  taste  bitter, 
acrid,  and  pungent."  U.  S.  The  odor  is  slight, 
peculiar,  and  somewhat  oleaginous,  but  in  the 
recent  root  is  said  to  be  strong  and  acrimonious. 
The  taste  is  bitterish  and  pungent,  leaving  an 
impression  of  disagreeable  acrimony  in  the 
mouth  and  fauces.  It  imparts  its  virtues  to 
water  and  alcohol.  H.  R.  Frost  thinks  that  the 
active  principle  is  somewhat  volatile,  and  states 
that  the  root  loses  much  of  its  activity  when 
long  kept.  W.  Saunders  has  obtained  from  the 
root  a  volatile  oil,  which  he  found  to  possess 
the  odor,  taste,  and  peculiar  acrimony  of  the 
root  in  a  high  degree.  He  procured  six  and  a 
quarter  ounces  from  five  pounds  of  the  dried 
root.  It  had  a  thick  consistence,  and  required 
the  addition  of  alcohol  to  render  it  fit  for 
manipulation.  Wm,  Bichy  (A.  J.  P.,  1885, 
p.  529)  found  an  alkaloid  which  he  named 
stillingine.  It  was  obtained  as  an  amorphous 
powder,  volatilizable  on  heating,  forming  a  sul- 
phate in  fine  scale-like  crystals. 

Uses. — In  large  doses  stillingia  is  emetic  and 
cathartic,  in  smaller  doses  alterative,  with  some 
influence  over  the  secretions.  It  has  been  long 
popularly  used  in  South  Carolina,  but  was  first 
introduced  to  the  notice  of  the  profession  by 
Thomas  Young  Simons  (Amer.  Med.  Recorder, 
1828,  vol.  xiii.  p.  312)  as  a  valuable  alterative 
remedy  in  syphilitic  affections  and  other  affec- 
tions ordinarily  requiring  the  use  of  mercury. 
From  the  reports  in  its  favor  there  seems  no 
reason  to  doubt  the  efficacy  of  this  medicine  in 
secondary  syphilis,  scrofula,  cutaneous  diseases, 
chronic  hepatic  affections,  and  other  complaints 


of  none  in  which  the  result  has  been  fatal.  The 
symptoms  are  similar  to  those  produced  In  the  lower 
animals.  Kobert  states  that  the  alkaloids  of  staphi- 
sagria all  resemble  aconitine  in  their  action,  but  that 
delphinoidine  has  some  narcotic  action. 
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ordinarily  benefited  by  alterative  medicines.  It 
is  best  given  in  the  form  of  the  official  fluid- 
extract. 

Dose,  half  a  fluidrachm  increased  to  a  flui- 
drachm  (1.8  to  3.75  Cc).  Stillingia  is  some- 
times advantageously  combined  with  sarsaparilla 
and  other  alteratives.1 

Off.  Prep. — Fluidextractum  Stillingiae,  V.  S. 

STRAMONII  SEMINA.  Br. 

STRAMONIUM  SEED 

(str^-rao'nl-I    sem'j-na) 

"  The  dried  ripe  seeds  of  Datura  Stramo- 
nium, Linn.''  Br. 

Semen  Stramonii,  P.  O. ;  Thornapple ;  Stramoine, 
Pomnie  eplneuae,  Scmenccs  (Graines)  de  Stramoine. 
1'r. ;  Stechapfelsamen,  O. ;  Stramonio,  It. ;  Estra- 
monio,    Up. 

Datura  Stramonium,  L.,  Sp.  PI.  (1753)  179; 
Willd.,  Sp.  Plant,  i.  1008;  Bigelow,  Am.  Med. 
Bot.,  i.  17;  B.  <k  T.  192.— The  thornapple  is  an 
annual  plant,  of  rank  and  vigorous  growth, 
usually  about  three  feet  high,  but  in  a  rich  soil 
sometimes  six  feet  or  more.  The  root  is  large, 
whitish,  and  furnished  with  numerous  rootlets. 
The  stem  is  erect,  round,  smooth,  somewhat 
shining,  simple  below,  dichotomouB  above,  with 
numerous  spreading  branches.  The  leaves, 
which  stand  on  short  round  footstalks  in  the 
forks  of  the  stem,  are  five  or  six  inches  long,  of 
an  ovate-triangular  form,  irregularly  sinuated 
and  toothed  at  the  edges,  unequal  at  the  base, 
dark  green  on  the  upper  surface,  and  pale  be- 
neath. The  flowers  are  large,  axillary,  solitary, 
and  peduncled,  having  a  tubular,  pentangular, 
five-toothed  calyx,  and  a  funnel-shaped  corolla 
with  a  long  tube,  and  a  waved  plaited  border, 
terminating  in  five  acuminate  teeth.  The  upper 
portion  of  the  calyx  falls  with  the  deciduous 
parts  of  the  flower,  leaving  its  base,  which  be- 

1  Fnrupus  StUM&gia  Compositus.  Compound  Syrup 
of  Stilliiu/ia. — This  syrup.  notwithstanding  its  repu- 
tation as  a  model  of  polypharmaceutical  skill,  ia 
largely  used  in  the  West  and  South.  John  King 
makes  it  as  follows:  Take  of  Queen's  Hoot  (Stil- 
lingia )  2  lbs.  [avoirdupois]  ;  Turkey-corn  Root  (Copt- 
dans)  2  lbs.  [av. ]  ;  Blue-flag  Hoot  (Iris  versicolor)  1  lb. 
fav.]  :  Elder  Flowers  1  lb.  [av.]  ;  Plpsissewa  Leaves 
(Chimaphlla)  1  lb.  [av.]  ;  Coriander  J  lb.  [av.]  ; 
Prickly  Ash  Berries  (Xanthoxylum)  J  lb.  fav.l  ; 
Sugar,  Refined,  24  lbs.  |av.  ]  :  Water,  q.  s..  Alcohol, 
76  per  cent.,  q.  s.  Grind  and  mix  the  vegetable  drugs 
together,  place  them  in  a  convenient  vessel,  cover 
them  with  alcohol  of  70  per  cent.,  and  macerate  for 
three  davs.  Then  transfer  the  whole  to  a  percolator 
and  gradually  pour  alcohol  on  top  until  4  pints  of 
tincture  have  been  obtained,  which  retain  and  set 
aside.  Then  continue  the  percolation  with  water, 
and  of  this  second  percolate  reserve  so  much  as  con- 
tains a  sensible  amount  of  alcohol,  and  distil  or  evap- 
orate the  latter  from  it.  Continue  the  percolation 
by  water  until  the  solution  obtained  is  almost  taste- 
less, and  boil  down  this  weaker  infusion  until,  when 
added  to  the  second  solution,  after  the  evaporation  of 
its  alcohol,  it  will  make  24  pints.  To  these  two 
solutions  combined  add  the  sugar,  and  dissolve  it  by 
heat,  carefully  removing  any  scum  which  arises  as  it 
begins  to  boil,  and  if  it  exceeds  28  pints,  evaporate 
to  that  quantity  with  constant  stirring.  Then  remove 
from  the  fire,  and,  when  nearly  cold,  add  the  4  pints 
of  reserved  alcoholic  tincture  and  make  4  gallons  of 
svrup.  each  pint  of  which  will  be  equal  to  4  fluid- 
ounces  of  the  ingredients.  The  24  pounds  of  sugar, 
when  added  to  the  24  pints  of  solution,  will  always 
make  more  than  28  pints.      (N.  R.,  May,  1880.) 


comes  reflexed  and  remains  attached  to  the 
fruit.  This  is  a  large,  fleshy,  roundish-ovate, 
four-valved,  four-celled  capsule,  thickly  covered 
with  sharp  spines,  and  containing  numerous 
seeds,  attached  to  a  longitudinal  placenta  in 
the  centre  of  each  cell.  It  opens  at  the  summit. 
There  are  two  varieties  of  this  species  of 
Datura,  one  with  a  green  stem  and  white  flowers, 
the  other  with  a  dark  reddish  stem  minutely 
dotted  with  green,  and  purplish  flowers  striped 
with  deep  purple  on  the  inside.  The  latter, 
however,  is  considered  by  some  botanists  as  a 
distinct  species,  being  the  D.  Tatula  of  Lin- 
naeus.   The  properties  of  both  are  the  same. 

It  is  doubtful  to  what  country  this  plant 
originally  belonged.  Many  European  botanists 
refer  it  to  North  America,  while  we  in  return 
Irace  it  to  the  old  continent.  Nuttall  considers 
it  as  having  originated  in  South  America  or 
Asia,  and  it  is  probable  that  its  native  country 
is  to  be  found  in  some  part  of  the  East.  It  is 
said  to  grow  wild,  abundantly  in  Southern  Rus- 
sia, from  the  borders  of  the  Black  Sea  eastward 
to  Siberia.  Its  seeds,  being  retentive  of  life,  are 
taken  in  the  earth  put  on  shipboard  for  ballast 
from  one  country  to  another,  not  infrequently 
springing  up  upon  the  passage,  and  thus  propa- 
gating the  plant  in  all  regions  which  have  any 
commercial  connection.  In  the  United  States  it 
is  found  everywhere  in  the  vicinity  of  cultiva- 
tion, frequenting  dung  heaps,  the  road  sides 
and  commons,  and  other  places  where  a  rank 
soil  is  created  by  the  deposited  refuse  of  towns 
and  villages.  Its  flowers  appear  from  May 
to  July  or  August,  according  to  the  latitude. 
Where  the  plant  grows  abundantly,  its  vicinity 
may  be  detected  by  the  rank  odor  which  it 
diffuses  to  some  distance  around.  All  parts  of 
it  are  medicinal.  The  leaves,  seeds,  and  root 
were  formerly  recognized  by  the  U.  S.  P.,  the 
leaves  and  seed  in  the  U.  S.  P.  1890,  but  in 
the  V.  S.  P,  (8th  Rev.)  the  seeds  were  not  in- 
cluded and  the  leaves  alone  are  official  under 
the  title  Stramonium.2  The  leaves  may  be  gath- 
ered at  any  time  from  the  appearance  of  the 
flowers  till  the  autumnal  frost.  In  this  country 
the  plant  is  generally  known  by  the  name  of 
Jamestown  (vulgo,  Jimson)  weed,  derived  prob- 
ably from  its  having  been  first  observed  in  the 
neighborhood  of  that  old  settlement  in  Virginia. 

2  Under  the  name  of  Datur  m  Folia  or  Datura 
Leaves,  the  Indian  and  Colonial  Addendum  recognizes 
the  dried  leaves  of  Datura  fastuosa,  Linn.,  var.  alba, 
Nees  (Natural  Order,  Solanacew),  and  of  Datura 
Metel,  Linn.  ;  and  under  the  name  of  Datura;  Semina, 
Datura  needs,  the  dried  seeds  of  the  first-named  of 
these  species.  The  leaves  are  described  as  "  ovate, 
acuminate,  with  long  petioles  and  sinuate-dentate 
margins  ;  often  unequal  at  the  base.  The  larger  are 
seven  or  eight  inches  (seventeen  or  twenty  centi- 
metres) long,  and  four  or  five  inches  (ten  or  twelve 
and  a  half  centimetres)    broad."     Br.  Add. 

The  seeds  are  somewhat  wedge-shaped,  with 
rounded,  thickened,  furrowed,  wavy  margins,  strongly 
compressed  laterally ;  from  one-sixth  of  an  inch  to 
one-fifth  of  an  inch  (four  to  five  millimetres)  broad, 
and  about  one-twenty-fifth  of  an  inch  (one  milli- 
metre) thick.  The  hilum  is  situated  on  one  edge  and 
extends  from  about  the  middle  to  the  acute  end  of 
the  seed.  The  testa  is  finely  pitted  and  reticulated, 
and  is  of  a  dull  yellowish-brown  color  ;  it  is  compara- 
tively thick,  and  encloses  a  narrow  translucent  endo- 
sperm which  surrounds  a  curved  embryo.     Br.  Add. 
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In  India  Datura  alba,  D.  ferox,  and  D.  fastuosa 
are  employed  as  poisons.  Under  the  names  of 
Man  t'o  lo  fa,  Wan  t'o  lo  hua,  and  Nau  yeung 
fa,  the  Chinese  use  as  a  medicine  the  flowers 
of  the  Datura  alba;  according  to  Frank 
Browne,  they  contain  0.485  per  cent,  of  hyo- 
scine,  free  from  other  alkaloids.  El  Bethene, 
a  Datura  of  the  Sahara  Desert,  is  capable  of 
causing  delirium,  coma,  and  death,  and  it  is 
probable  that  all  the  species  of  the  genus  are 
poisonous.  A.  R.  L.  Dohme  (Proc.  A.  Ph.  A., 
1894,  231)  examined  stramonium  to  determine 
the  value  in  alkaloid  of  the  various  parts  of 
the  plant;  he  found  that,  in  general,  the  fresh 
parts  yielded  more  than  the  dried  parts;  the 
stems  contained  the  most  alkaloid,  the  seeds 
next,  then  the  leaves,  and  the  roots  the  least 
of  all. 

1. — The  fresh  leaves  when  bruised  emit  a  fetid 
narcotic  odor,  which  they  lose  upon  drying. 
Their  taste  is  bitter  and  nauseous.  These 
properties,  together  with  their  medicinal  vir- 
tues, are  imparted  to  water  and  alcohol.  Water 
distilled  from  them,  though  possessed  of  their 
odor  in  a  slight  degree,  is  destitute  of  their 
active  properties.  They  contain,  according  to 
Promnitz,  0.58  per  cent,  of  gum,  0.6  of  ex- 
tractive, 0.64  of  green  starch,  0.15  of  albumen, 
0.12  of  resin,  0.23  of  saline  matters,  5.15  of 
lignin,  and  91.25  of  water.  The  leaves,  if  care- 
fully dried,  retain  their  bitter  taste.  They  are 
officially  described  as  "  usually  of  a  dark  green 
or  grayish-green  color,  much  wrinkled  and 
matted  together;  petiolate,  6  to  20  Cm.  long, 
inequilaterally  ovate,  acuminate,  very  oblique  at 
the  base,  the  large  teeth  few,  acute,  with  rounded 
sinuses;  thin,  brittle;  odor  distinct,  heavy,  and 
narcotic;  taste  nauseous.  The  powder  contains 
few  hairs  and  has  numerous  rosette-shaped  cal- 
cium oxalate  crystals  from  0.010  to  0.020  Mm. 
in  diameter."   U.  S. 

The  mesophyll  of  stramonium  contains 
cluster  crystals  of  calcium  oxalate.  J.  S.  Ward 
has  found  commercial  stramonium  leaves  freely 
adulterated  with  those  of  Carthamus  helenioides 
and  Xanthium  Strumarium.  (P.  J.,  lxvi.  326.) 
For  a  paper  on  the  structure  of  the  leaves  of 
D.  Stramonium,  A.  Belladonna,  and  H.  niger 
by  Schlotterbeck  and  van  Zwaluwenburg,  the 
reader  is  referred  to  Proc.  A.  Ph.  A.,  1897, 
202. 

2. — The  seeds  are  small,  kidney-shaped,  pitted 
and  wrinkled,  flattened  on  the  sides,  of  a  dark- 
brown  almost  black  color,  inodorous  unless 
bruised,  and  of  the  bitter,  nauseous  taste  of 
the  leaves,  with  some  degree  of  acrimony.  The 
testa  is  dull  brownish  black,  hard,  and  encloses 
a  cylindrical  curved  embryo,  which  is  embedded 
in  a  whitish  oily  albumen.  They  are  much 
more  energetic  in  their  action  on  the  system 
than  are  the  leaves.  Hirtz  and  Hopp  inferred 
from  their  experiments  that  one  part  of  an  ex- 
tract prepared  from  them  was  equal  in  strength 
to  five  parts  of  an  extract  prepared  in  pre- 
cisely the  same  manner  from  the  leaves.  (Ann. 
Ther.,   1862.    p.   22.)     Geiger   and   Hesse   suc- 


ceeded in  isolating  an  alkaloid,  to  which  the 
name  daturine  was  given,  and  which  Tromms- 
dorff  has  repeatedly  procured  by  their  process. 
Von  Planta  (A.  J.  P.,  23,  p.  38)  found  that 
daturine  was  identical  with  atropine,  and  this 
result  has  since  been  confirmed;  but  Ladenburg 
(Ber.  d.  Chem.  Ges.,  13,  p.  909)  found  that 
Datura  Stramonium  contains  two  alkaloids, 
which  he  designated  as  heavy  daturine  and 
light  daturine. 

The  more  difficultly  soluble  heavy  daturine 
fuses  at  113.5°  to  114°  C.  (237°  to  237.2°  F.), 
and  must  be  considered  as  a  mixture  of  atropine 
and  hyoseyamine.  It  yields  a  gold  salt  fusing 
between  135°  and  150°  C.  (275°  and  302°  P.), 
out  of  which,  by  crystallization  repeated  six 
times  and  by  rejection  each  time  of  the  mother 
liquor,  is  obtained  hyoseyamine  gold-chloride  fus- 
ing at  158°  to  160°  C.  (316.4°  to  320°  F.).  From 
the  mother  liquors  by  evaporation  is  obtained 
nearly  pure  atropine  gold  chloride  fusing  at  135° 
to  140°  C.  (275°  to  284°  F.).  If  the  heavy 
daturine  be  repeatedly  crystallized  out  of  dilute 
alcohol,  pure  atropine  can  be  isolated  from  it, 
fusing  at  113.5°  to  114.5°  C.  (237°  to  238°  F.), 
and  yielding  a  lustreless  gold  salt  fusing  at 
135°  to  139°  C.  (275°  to  282.2°  F.).  The 
light  daturine  is  the  alkaloid  which  Ladenburg 
and  Meyer  in  a  previous  study  had  shown  to  be 
identical  with  hyoseyamine.  Hence  Datura 
Stramonium  contains  the  two  alkaloids  atropine, 
C17H23NO3,  and  hyoseyamine,  isomeric  with  the 
other,  which  Atropa  Belladonna  also  contains. 
(A.  J.  P.,  1884,  440.)  The  mother  liquors  from 
which  hyoseyamine  is  obtained  yield  a  difficultly 
crystallizable  base,  first  called  hyoscine,  but  now 
known  as  scopolamine.  Its  gold  salt  is  more 
difficultly  soluble  than  the  gold  salts  of  atropine 
and  hyoseyamine,  and  affords  a  means  of  sepa- 
ration. The  base,  when  purified,  can  be  crys- 
tallized out  of  ether  in  colorless  crystals,  melt- 
ing at  59°  C.  Its  formula  is  Ci7HaiN04,  and 
it  is  decomposed  by  boiling  with  baryta  water 
into  scopolin,  C8H13NO2,  and  atropic  acid,  C9 
HsOa.  (Schmidt,  Pharm.  Chemie,  3te  Auf.,  ii. 
1339.) 

Gerard  (see  J.  P.  C,  1892,  8)  studied 
daturic  acid  obtained  from  stramonium  seed. 
D.  Holde  has,  by  means  of  benzene,  extracted 
from  stramonium  seed  16.7  per  cent,  of  a  fixed 
oil  (P.  J.,  lxx.  p.  90).  This  has  been  examined 
by  J.  M.  Baird  and  F.  E.  Sleeper,  see  Proc. 
A.  Ph.  A.,  1903,  324. 

Assay  of  Stramonium. — "  The  method  to  be 
employed  is  identical  with  that  given  on  page 
228  for  Belladonna  Leaves,  using  ten  grammes 
of  Stramonium,  in  No.  60  powder."  U.  S. 

Uses. — Stramonium  is  so  similar  to  bella- 
donna in  the  symptoms  produced  by  it  in  small 
or  large  doses,  in  its  toxicity  and  its  general 
physiological  and  therapeutic  action,  that  the 
two  drugs  are  practically  identical.  Further- 
more, they  are  about  the  same  strength  in  ac- 
tivity, so  the  preparations  may  be  used  in  similar 
doses.  Stramonium  has  been  employed  in  all 
the   conditions   for   which   belladonna   is   more 
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commonly  used,  but  has  acquired  special  repute 
in  the  treatment  of  asthma,  this  probably  being 
due  to  the  fact  that  the  practice  of  smoking 
Datura  ferox  in  that  disease  was  introduced 
into  Great  Britain  from  the  East  Indies  by 
General  Gent,  and  that  afterwards  the  English 
species  was  substituted  for  that  employed  in 
Hindostan.  Formerly  the  roots  were  chiefly 
used,  but  at  present  the  dried  leaves  are  ex- 
clusively employed.  They  may  be  smoked  in  a 
common  tobacco  pipe,  or  may  be  made  into 
cigars,  but  are  commonly  employed  in  the  form 
of  a  powder,  to  be  burnt  upon  a  saucer;  mixed 
with  potassium  nitrate  they  constitute  the  basis 
of  most  of  the  proprietary  asthmatic  powders. 
Death  is  said  to  have  been  produced  by  the 
free  use  of  the  India  Datura  ferox,  but  it  seems 
hardly  possible  that  the  species  which  is 
found  in  North  America  would  produce  such  a 
result. 

Of  the  parts  of  the  plant  employed,  the 
leaves  and  the  seeds  are  the  most  powerful. 
They  may  be  given  in  the  dose  of  a  grain  (0.065 
Gm.)  twice  a  day;  an  extract  made  by  evap- 
orating the  decoction,  in  one-quarter  or  one- 
half  the  quantity.  The  inspissated  juice  of  the 
fresh  leaves  was  formerly  very  commonly  pre- 
scribed; but  the  alcoholic  extract  is  now  almost 
exclusively  used,  the  dose  being  half  a  grain 
(0.032  Gm.).  (See  Extractum  Stramonii.)  A 
tincture  and  a  fluidextract  of  the  leaves  are 
also  official,  to  which  the  reader  is  referred;  the 
fluidextract  and  extract  of  the  seeds  are  no  longer 
official.  The  dose  should  be  gradually  increased 
till  the  narcotic  operation  becomes  evident,  or 
relief  from  the  symptoms  of  the  disease  is 
obtained. 

Dose,  one  to  five  grains  (0.065  to  0.32  Gm.) 
of  the  leaves  (Stramonium,  U.  S.). 

Off.  Prep. — From  Leaves.  Extractum  Stra- 
monii, U.  8.  (from  fluidextract)  ;  Fluidextractum 
Stramonii,  U.  S.;  Tinctura  Stramonii,  U.  8.,  Br. 

From  Seed. — Extractum  Stramonii,  Br. 

STRAMONIUM.  U.  S.  (Br.) 

STRAMONIUM  [Stramonii  Folia,  Pharm.   1890, 
Stramonium  Leaves] 

(stra-mO'nl-um) 

"  The  dried  leaves  of  Datura  Stramonium 
Linne  (Fam.  Solanacece) ,  yielding,  when  assayed 
as  directed  below,  not  less  than  0.35  percent, 
of  mydriatic  alkaloids."  U.  S.  "  The  dried  leaves 
of  Datura  Stramonium,  Linn."  Br. 

Stramonii  Folia,  Br.,  U.  8.  1890 — Stramonium 
Leaves  ;  Herba  Stramonii  ;  Thornapple  Leaves  ;  Thorn, 
Devil's  or  Mad  Apple.  Apple  of  Peru,  Stink-weed, 
Jamestown  (Jimson)  Weed  or  Lily,  Devil's  Trumpet, 
Derotry ;  Stramoine  ou  Pomme-epineuse,  Fr.  Cod. ; 
Feuilles  de  Stramoine,  Fr. ;  Folia  Stramonii,  P.  G. ; 
Stechapfelblatter,  O. ;  Stramonio,  It. ;  Estramonio 
(Hoja  de),   Sp. 

For  description,  official  assay,  uses,  dose, 
etc.,  of  stramonium,  the  reader  is  referred 
to    the    preceding    article,    Stramonii   Folia. 


STRONTII  BROMIDUM.  U.  S. 

STRONTIUM  BROMIDE 

(stron'ti-I  bro'mi-dum) 

SrBr2  +  6HaO  =  352.94 

"  It  should  contain  not  less  than  97  percent, 
of  pure  Strontium  Bromide,  and  should  be  kept 
in  glass-stoppered  bottles."   U.  S. 

Bromure  de  Strontium,  Fr.  Cod.;  Strontiumbromid, 
O. ;  Bromuro  Estroncico,  Sp. 

This  salt,  made  official  in  the  U.  S.  P.  1890, 
may  be  made  by  burning  strontium  in  bromine 
vapor,  by  dissolving  strontium  carbonate  in 
hydrobromic  acid,  or  by  substituting  hydro- 
bromic  acid  for  hydrochloric  acid  in  the  latter 
part  of  the  process  given  for  preparing  stron- 
tium salts.    (See  page  1186.) 

Properties. — It  is  officially  described  as  in 
"  colorless,  transparent,  hexagonal  crystals ; 
odorless  and  having  a  bitter,  saline  taste.  Very 
deliquescent.  Soluble  in  about  1  part  of  water 
at  25°  C.  (77°  P.),  and  in  0.4  part  of  boiling 
water.  It  is  readily  soluble  in  alcohol,  and  is 
precipitated  from  this  solution  upon  the  addi- 
tion of  an  equal  volume  of  ether,  in  which  it  is 
insoluble.  When  heated,  the  crystals  at  first 
melt,  and  then  lose  all  their  water  (30.4  per- 
cent.). The  anhydrous  salt  fuses  at  630°  C. 
(1166°  F.).  To  a  non-luminous  flame  the  salt 
communicates  an  intense  red  color.  Its  aque- 
ous solution  is  neutral  to  litmus  paper.  With 
calcium  sulphate  T.S.,  the  aqueous  solution 
(1  in  20)  slowly  forms  a  white  precipitate  of 
strontium  sulphate,  insoluble  in  dilute  acids;  the 
same  reaction  occurs  more  quickly  with  diluted 
sulphuric  acid  and  the  readily  soluble  sulphates. 
With  potassium  chromate  T.S.  it  forms  a  yellow 
precipitate  of  strontium  chromate,  soluble  in 
acetic  acid.  With  ammonium  carbonate  T.S., 
or  sodium  carbonate  T.S.,  it  forms  a  white  pre- 
cipitate of  strontium  carbonate,  soluble,  with 
effervescence,  in  acetic  acid.  If  to  10  Cc.  of 
the  aqueous  solution  of  the  salt  (1  in  20)  1  Cc. 
of  chloroform  be  added,  and  then  chlorine 
water,  which  has  been  diluted  with  an  equal 
volume  of  water,  introduced  cautiously,  drop  by 
drop,  with  constant  agitation,  the  liberated  bro- 
mine will  dissolve  in  the  chloroform,  imparting 
to  it  a  yellow  to  orange  color,  free  from  any 
violet  tint  (absence  of  iodide).  The  aqueous 
solution  of  the  salt  (1  in  20),  slightly  acidu- 
lated with  hydrochloric  acid,  should  not  respond 
to  the  Time-Limit  Test  for  heavy  metals  (see 
Part  III,  Test  No.  121).  If  l^Gm.  each  of 
Strontium  Bromide  and  sodium  acetate  be  dis- 
solved in  5  Cc.  of  distilled  water,  and  the  solu- 
tion made  slightly  acid  by  the  addition  of  from 
3  to  5  drops,  or  a  sufficient  quantity,  of  diluted 
acetic  acid,  the  solution  should  not,  upon  the 
addition  of  5  drops  of  potassium  dichromate 
T.S.  and  agitating,  become  cloudy  within  three 
minutes  (limit  of  barium).  If  0.5  Gm.  of 
Strontium  Bromide  be  dissolved  in  about  50  Cc. 
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of  distilled  water,  and  a  few  drops  of  potassium 
chromate  T.S.  be  added,  it  should  require  the 
addition  of  not  less  than  27.4  (27.48)  Cc.  nor 
more  than  29.4  Cc.  of  tenth-normal  silver  ni- 
trate V.S.  to  produce  a  permanent  red  color 
(corresponding  to  at  least  97  percent,  of  pure 
Strontium  Bromide)."  U.S.  For  further  tests, 
see  Proe.  A.  Ph.  A.,  1897,  608. 

Uses. — Strontium  bromide  has  been  strongly 
commended  as  a  substitute  for  potassium  bro- 
mide in  the  treatment  of  epilepsy  and  allied 
conditions.  It  depends  for  its  action  on  the 
nervous  system  upon  the  presence  of  bromine 
in  it,  and  appears  to  act  upon  the  nervous  cen- 
tres in  much  the  same  manner  as  does  the  cor- 
responding salt  of  potassium.  Its  influence 
upon  the  general  nutrition  is  much  more  favor- 
able than  is  that  of  the  potassium  salt,  and  it  is 
much  less  apt  to  produce  the  disagreeable 
effects  of  bromism.  Moreover,  it  is  less  irri- 
tating to  the  gastro-intestinal  mucous  mem- 
branes, on  which,  indeed,  it  often  seems  to  exert 
a  beneficial  influence,  and  it  probably  acts 
as  a  powerful  intestinal  antiseptic.  For  these 
reasons  many  cases  of  epilepsy  tolerate  it 
much  better  than  they  do  other  bromides.  In 
the  clinical  experience  of  H.  C.  Wood,  how- 
ever, it  has  seemed  to  be  in  its  anticonvulsive 
influence  among  the  least  powerful  and  certain 
of  its  class.  Possibly  this  result  has  been  due 
to  Wood  not  having  employed  it  in  sufficient 
dose,  he  never  having  administered  more  than 
two  drachms  a  day,  while  the  French  observers 
affirm  that  it  may  be  given  with  great  advan- 
tage in  the  daily  dose  of  three  drachms.  Stron- 
tium bromide  is  further  stated  by  See  to  have 
an  extraordinary  influence  in  the  reduction  of 
the  excretion  of  sugar  in  diabetes,  and  to  be  a 
valuable  remedy  in  the  treatment  of  gastric 
dilatation  and  catarrh. 

Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.). 

STRONTII  IODIDUM.  U.  S. 

STRONTIUM  IODIDE 

(stron'ti-i  I-dd'i-dum) 

Srl2  +  6HaO  =  446.02 

"It  should  contain  not  less  than  98  percent, 
of  pure  Strontium  Iodide,  and  should  be  kept 
in  small,  glass-stoppered  vials,  carefully  pro- 
tected from  light."    U.  S. 

Iodure   de   Strontium,   Fr. ;  Strontiumjodid,    G. 

This  official  salt  may  be  made  by  evaporating 
a  solution  of  hydriodic  acid  saturated  with 
strontium  hydroxide  or  carbonate. 

Properties. — It  is  officially  described  as  in 
u  colorless,  transparent,  hexagonal  plates ; 
odorless,  and  having  a  bitter,  saline  taste.  Deli- 
quescent, and  colored  yellow  by  exposure  to 
air  and  light.  Soluble  in  about  0.5  part  of 
water  at  25°  C.  (77°  P.),  and  in  0.27  part  of 
boiling  water.  Also  soluble  in  alcohol,  and 
slightly  soluble  in  ether.  When  cautiously  heated, 
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the  crystals  melt  and  gradually  lose  their  water 
(24.05  percent.),  becoming  anhydrous.  At  a 
red  heat,  the  salt  is  decomposed,  losing  iodine, 
and  leaving  a  residue  of  strontium  oxide.  To 
a  non-luminous  flame  it  imparts  an  intense  red 
color.  Its  aqueous  solution  is  neutral,  or  very 
slightly  alkaline  to  litmus  paper.  With  cal- 
cium sulphate  T.S.  it  slowly  forms  a  white 
precipitate  of  strontium  sulphate,  insoluble  in 
diluted  acids;  the  same  reaction  occurs  more 
quickly  with  diluted  sulphuric  acid  and  the 
readily  soluble  sulphates.  With  potassium 
chromate  T.S.  it  forms  a  yellow  precipitate  of 
strontium  chromate,  soluble  in  acetic  acid. 
With  ammonium  carbonate  T.S.,  or  sodium  car- 
bonate T.S.,  it  forms  a  white  precipitate  of 
strontium  carbonate,  soluble,  with  efferves- 
cence, in  acetic  acid.  If  to  5  Cc.  of  the  aque- 
ous solution  of  the  salt  (1  in  20)  1  Cc.  of 
chlorine  water  be  added,  iodine  will  be  liber- 
ated, and  impart  to  the  solution  a  light  reddish- 
brown  color;  on  agitating  the  mixture  with  a 
few  drops  of  chloroform,  the  latter  will  acquire 
a  violet  color.  The  aqueous  solution  of  the  salt 
(1  in  20),  slightly  acidulated  with  hydrochloric 
acid,  should  not  respond  to  the  Time-Limit  Test 
for  heavy  metals  (see  Part  III,  Test  No. 
121).  If  1  Gm.  each  of  Strontium  Iodide  and 
sodium  acetate  be  dissolved  in  5  Cc.  of  distilled 
water,  and  the  solution  be  made  slightly  acid 
by  the  addition  of  from  3  to  5  drops,  or  a  suffi- 
cient quantity,  of  diluted  acetic  acid,  the  solu- 
tion should  not,  upon  the  addition  of  5  drops 
of  potassium  dichromate  T.S.,  and  agitating, 
become  cloudy  within  three  minutes  (limit  of 
barium).  If  0.5  Gm.  of  Strontium  Iodide  be 
dissolved  in  about  100  Cc.  of  distilled  water 
contained  in  a  flask,  and  25  Cc.  of  tenth-normal 
silver  nitrate  V.S.,  5  Cc.  of  nitric  acid,  and  5 
Cc.  of  ferric  ammonium  sulphate  T.S.  be  suc- 
cessively added,  the  flask  stoppered  and  thor- 
oughly shaken,  then  the  addition  of  not  less 
than  1.7  Cc.  nor  more  than  3.1  Cc.  of  tenth- 
normal potassium  sulphocyanate  V.S.  should 
be  required  to  produce  a  permanent  red  tint 
(corresponding  to  98  percent,  of  pure  Stron- 
tium Iodide)."   U.  S. 

Uses. — This  salt  has  been  brought  forward 
as  a  means  of  obtaining  the  alterative  influence 
of  an  iodide  without  irritating  the  intestinal 
tract  or  depressing  the  general  nutrition.  It 
contains  about  56.5  per  cent,  of  iodine,  and, 
although  its  actual  value  has  scarcely  as  yet 
been  made  out,  may  be  substituted  for  potas- 
sium iodide  in  various  diseases. 

Dose,  five  to  fifteen  grains  (0.32  to  1  Gm.). 

STRONTII  SALICYLAS.  U.  S. 

STRONTIUM  SALICYLATE 

( stron'ti-i  sal-i-cy'las ) 

Sr  (C7H5O3)  a  +  2HaO  =  394.72 

"  It  should  contain  not  less  than  98.5  per- 
cent, of  pure  Strontium  Salicylate  [(C6H4.OH. 
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C00)2Sr  +  2H20],  and  should  be  kept  in 
well-stoppered  bottles,  protected  from  heat  and 
light."    U.  S. 

Strontium  Salicylicum ;  Salicylate  de  Strontium, 
Fr.;   Salicylsaures    Strontium,    Strontiumsalieylat,   O. 

Preparation — This  salt  is  made  by  adding 
10  parts  of  salicylic  acid  to  100  parts  of  hot 
water  and  then  adding  5.3  parts  of  pure  stron- 
tium carbonate,  filtering,  evaporating  and  crys- 
tallizing. 

Properties. — It  is  officially  described  as  "  a 
white,  crystalline  powder;  odorless,  and  having 
a  sweetish,  saline  taste.  Soluble  in  18  parts 
of  water  and  in  66  parts  of  alcohol  at  25°  C. 
(77°  F.),  in  3.5  parts  of  boiling  water,  and 
in  10.5  parts  of  boiling  alcohol.  When  heated, 
the  salt  is  decomposed,  giving  off  inflammable 
vapors  and  an  odor  of  phenol,  and  finally 
leaving  a  gray  residue  of  strontium  carbonate. 
To  a  non-luminous  flame  its  solution  imparts 
an  intense  red  color.  Its  aqueous  solution 
should  be  colorless,  and  slightly  alkaline  to 
litmus  paper.  Ferric  chloride  T.S.,  when 
added  to  an  excess  of  a  concentrated  aqueous 
solution  of  the  salt,  produces  a  violet  precipi- 
tate; but  when  added  to  a  very  dilute  solution 
(1  in  100),  it  produces  a  deep  violet-blue 
color.  If  copper  sulphate  T.S.  be  added  to  the 
aqueous  solution  (1  in  20),  a  green  color  will 
be  produced.  On  adding  about  1  Cc.  of  con- 
centrated sulphuric  acid  to  about  0.2  Gm.  of 
the  salt,  in  a  test-tube,  then  about  1  Cc.  of 
methyl  alcohol,  in  drops,  and  heating  the  mix- 
ture to  boiling,  the  odor  of  methyl  salicylate 
will  be  evolved.  With  calcium  sulphate  T.S., 
the  aqueous  solution  of  the  salt  (1  in  20) 
slowly  forms  a  white  precipitate  of  strontium 
sulphate,  insoluble  in  dilute  acids;  the  same  re- 
action occurs  morequickly  with  diluted  sulphuric 
acid  or  a  readily  soluble  sulphate.  Willi  potas- 
sium chromate  T.S.,  Strontium  Salicylate  forms 
a  yellow  precipitate  of  strontium  chromate, 
soluble  in  acetic  acid.  With  ammonium  car- 
bonate T.S.,  or  sodium  carbonate  T.S.,  the  salt 
forms  a  white  precipitate  of  strontium  car- 
bonate, soluble,  with  effervescence,  in  acetic 
acid.  If  to  the  aqueous  solution  of  Strontium 
Salicylate  (1  in  20)  5  drops  of  hydrochloric 
acid  be  added,  and  the  mixture  agitated 
and  filtered,  the  filtrate  should  not  respond  to 
the  Time-Limit  Test  for  heavy  metals  (see 
Part  III,  Test  No.  121).  If  2  Gm.  of  Stron- 
tium Salicylate  be  agitated  with  10  Cc.  of  di- 
luted acetic  acid,  heated,  cooled,  and  filtered, 
the  filtrate,  upon  the  addition  of  5  drops  of 
potassium  dichromate  T.S.,  should  not  become 
cloudy  within  three  minutes  (limit  of  barium). 
If  to  0.5  Gm.  of  Strontium  Salicylate,  con- 
tained in  a  porcelain  crucible,  1  Cc.  of  sul- 
phuric acid  be  added,  the  mixture  cautiously 
heated  until  no  more  vapors  are  given  off,  the 
residue  again  moistened  with  a  few  drops  of 
the  acid,  again  heated,  and  finally  ignited  until 
white  and  of  constant  weight,  the  residue  of 
strontium  sulphate  should  weigh  not  less  than 
0.227  Gm."    U.  S. 


Uses. — Strontium  salicylate  when  taken  in- 
ternally is  slowly  decomposed  in  the  alimentary 
canal  with  the  liberation  of  salicylic  acid,  which 
acid  or  its  eduets  can  be  detected  in  the  urine 
shortly  after  administration.  As  a  salicylate, 
the  strontium  salt  is  of  especial  value  in 
subacute  rheumatic  affections,  acting  more 
slowly  and  persistently  than  most  of  the  other 
allied  salts,  and  having  much  less  tendency 
to  disturb  the  digestion.  It  may  be  adminis- 
tered in  capsule,  but  should  never  be  given  in 
the  form  of  compressed  pills. 

Dose,  five  to  thirty  grains  (0.32  to  2.0  Gm.). 

STRONTIUM. 

STRONTIUM 

( stron'ti-um ) 
Sr  =  86.94 

Strontium  belongs  to  the  alkaline  earth- 
group  of  metals  along  with  barium  and  calcium. 
It  is  a  yellow  metal,  of  the  sp.  gr.  2.5,  some- 
what harder  than  lead,  and  is  sufficiently  mal- 
leable to  be  hammered  out  into  thin  plates. 
It  oxidizes  quickly  on  exposure  to  air,  and 
hence  must  be  kept  under  naphtha,  like  the 
alkali  metals.  It  has  so  far  been  prepared 
only  in  a  small  way  by  electrolysis  from  the 
chloride  or  the  hydroxide,  the  best  procedure 
being  that  of  Bunsen  and  Matthiessen. 

F<ir  the  preparation  of  pure  salts,  Barthe 
and  Falieres  found  that  the  following  method 
permits  the  preparation  of  pure  strontium 
salts  with  comparative  ease,  and  has  the  advan- 
tages that  no  heat  is  necessary,  and  that  the 
chemicals  employed  need  not  be  pure. 

Dissolve  natural  strontium  carbonate  (or  the 
sulphide  obtained  by  reduction  of  the  sulphate) 
in  just  sufficient  diluted  hydrochloric  acid  (1 
to  5) ;  it  will  be  an  advantage  if  some  of  the 
carbonate  or  sulphide  remains  undissolved. 
The  clear  liquid,  which  contains  calcium, 
barium,  and  strontium  salts,  besides  small 
quantities  of  iron,  aluminum,  and  magnesium,  is 
decanted  from  the  deposit,  and  a  small  excess 
of  ammonia  added,  which  precipitates  iron  and 
alumina.  To  the  filtrate  is  added  an  excess  of 
sulphuric  acid;  the  precipitate,  consisting  of 
strontium,  barium,  and  calcium  sulphates,  is 
washed  repeatedly  by  decantation  with  water 
containing  from  1  to  2  per  cent,  of  sulphuric 
acid,  and  finally  with  distilled  water.  This 
will  remove  all  traces  of  magnesium  and  cal- 
cium sulphate.  The  precipitate  is  next  treated 
in  the  cold  with  an  excess  of  a  solution  of  am- 
monium or  potassium  carbonate  (1  to  10),  stir- 
ring frequently  for  two  days,  and  finally  wash- 
ing with  distilled  water  by  decantation.  The 
mixture  of  carbonate  and  sulphate  is  treated 
with  diluted  hydrochloric  acid,  which  dissolves 
strontium  carbonate  and  traces  of  baryta. 
After  allowing  it  to  stand  for  twenty-four 
hours  the  clear  liquid  is  decanted  and  fil- 
tered through  a  filter  previously  washed  with 
diluted  hydrochloric  acid.  To  the  perfectly 
clear   filtrate   are   added   200    Gm.    of   hydro- 
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chloric  acid  per  liter,  and  then  from  2  to 
3  Gm.  of  precipitated  strontium  sulphate, 
which  may  contain  barium  sulphate;  stirring 
frequently  for  several  hours.  The  strongly 
acid  liquid  dissolves  a  little  strontium  sulphate 
(about  0.25  per  cent.),  but  in  proportion  as 
the  strontium  is  dissolved  the  barium  takes 
hold  of  the  sulphuric  acid,  while  an  equivalent 
quantity  of  strontium  chloride  is  formed.  The 
6trontium  sulphate  being  in  excess  will  insure 
the  final  elimination  of  all  the  barium.  The  fil- 
trate is  evaporated  to  dryness,  the  salt  dissolved 
in  three  times  its  weight  of  distilled  water, 
allowed  to  stand  for  twenty-four  hours,  fil- 
tered, evaporated  to  crystallization,  and  dried. 
The  crystals  showed  in  the  spectroscope  only 
the  lines  of  strontium.  (Bull.  Soc.  Chim.,  1892, 
104.) 

Strontium  nitrate  is  largely  used  for  making 
red  fire  in  pyrotechnics;  the  salt  is  made  by 
dissolving  strontium  carbonate  in  diluted  nitric 
acid,  evaporating  the  solution  and  crystallizing. 

In  1890,  J.  V.  Laborde  demonstrated  that 
the  traditional  belief  in  the  toxicity  of  the 
salts  of  strontium  was  incorrect.  He  found 
that  fifteen  grains  intravenously  given  to  a 
medium-sized  dog  produced  no  effect  whatever, 
and  that  large  quantities  of  the  strontium  salts 
might  be  mixed  with  the  food  of  the  animal 
without  disturbing  the  general  nutrition,  the 
strontium  salts  being  less  harmful  than  the 
corresponding  salts  of  potassium.  Indeed,  he 
asserts  that  during  the  administration  of  the 
strontium  the  animals  gained  in  health  and 
weight,  and,  further,  that  the  eliminated  stron- 
tium in  the  fecal  and  urinary  discharges  had 
a  distinct  beneficial  antiseptic  influence.  It  is 
stated  that  Vulpian  in  1885  announced  the 
value  of  strontium  salts,  but  certainly  to 
Laborde  belongs  the  honor  of  first  establishing 
their  usefulness. 

STROPHANTHINUM.  U.  S. 

STROPHANTH1N 

( stro-phan-thi'num ) 

"A  glucoside,  or  mixture  of  glucosides,  ob- 
tained from  Strophanthus.  It  should  be  kept 
in  well-stoppered,  amber-colored  vials."    U.  S. 

Strophantine,  Fr.  Cod.;  Strophanthin,  O. 

Preparation. — Strophanthin  x  was  made  offi- 
cial in  the  U.  S.  P.  (8th  Rev.).  It  may  be 
made  by  Fraser's  process  by  depriving  the 
ground  seeds  of  fatty  oil  by  percolation  with 

1 B.  Merck  &  Co.  have  sent  Into  commerce,  under 
the  name  of  O.  Strophanthin  crystalUzatum,  a  crys- 
talline glucoside  obtained  from  the  seeds  of  S.  gratus. 
This  occurs  in  colorless  satiny,  quadratic,  tabular 
crystals,  easily  soluble  in  hot  water,  soluble  in  100 
parts  of  water  at  15°  C,  in  30  parts  of  absolute 
alcohol,  difficultly  soluble  in  acetic  ether,  ether  and 
chloroform.  The  solution  of  0.01  Gm.  in  1  Gm.  of 
water  poured  on  concentrated  sulphuric  acid  gives 
it  a  rose-red  color  while  the  aqueous  solution  assumes 
a  dirtv  green  color.  It  loses  20  per  cent,  of  moisture 
at  105°  C.  and  the  dried  glucoside  melts  at  187  to 
188°    C. 


petroleum  benzin,  making  a  tincture  from  the 
mare  with  70  per  cent,  alcohol,  distilling, 
evaporating  and  treating  the  extract  with  water, 
this  solution  is  then  filtered  and  the  filtrate 
precipitated  with  tannic  acid;  the  precipitate 
is  washed,  mixed  with  litharge,  dried  and  ex- 
hausted with  alcohol;  by  adding  ether  to  the 
alcoholic  liquid,  strophanthin  is  precipitated. 
(See  Strophanthus,  below.) 

Properties. — It  is  officially  described  as  a 
"  white  or  faintly  yellowish  crystalline  powder, 
containing  varying  amounts  of  water  of  crys- 
tallization, which  it  does  not  lose  entirely 
without  decomposition.  Taste  intensely  bitter; 
great  caution  should  be  used  in  tasting  it. 
Permanent  in  the  air.  It  is  very  soluble  in 
water  and  in  diluted  alcohol,  less  soluble  in 
absolute  alcohol,  but  nearly  insoluble  in  ether, 
chloroform,  and  benzene.  When  heated,  it 
begins  to  fuse  at  170°  C.  (338°  F.),  and  is 
not  completely  melted  until  the  temperature 
of  190°  C.  (347°  F.)  is  reached.  Its  solutions 
are  dextrogyrate,  and  neutral  to  litmus  paper. 
Sulphuric  acid  produces  with  Strophanthin  an 
emerald-green  color,  changing  to  brown.  If 
to  an  aqueous  solution  of  Strophanthin  a  trace 
of  ferric  chloride  T.S.  and  a  few  Cc.  of  sul- 
phuric acid  be  added,  a  red-brown  precipitate 
will  be  produced,  turning  dark  green  after 
one  or  two  hours.  Strophanthin  should  not 
reduce  alkaline  cupric  tartrate  V.S. ;  if  its 
solution  be  heated  to  70°  C.  (158°  F.)  with 
a  small  amount  of  diluted  hydrochloric  acid 
(1  in  20),  it  will  be  decomposed  into  strophan- 
thidin, which  precipitates,  and  a  sugar,  which 
will  remain  in  solution,  and  which  will  reduce 
alkaline  cupric  tartrate  V.S."   U.  S. 

Uses. — On  account  of  the  great  variability 
of  strophanthus  seeds,  strophanthin,  which 
fully  represents  their  therapeutic  activities, 
should  always  be  preferred  to  the  crude  prepa- 
rations of  the  drug.  It  is  best  administered  in 
the  form  of  granules.  Stahr  affirms  (Th.  M., 
1898,  xii.)  that  three-tenths  of  a  grain  (0.020 
Gm.)  may  be  safely  administered  in  twenty- 
four  hours. 

Dose,  one  two-hundredth  of  a  grain  (0.0003 
Gm.). 

STROPHANTHUS.  U.  S.  (Br.) 

STROPHANTHUS 

(str6-phan-thus) 

"  The  ripe  seed  of  Strophanthus  KombS 
Oliver  (Fam.  Apoeynacece),  deprived  of  its 
long  awn."  U.  S.  "  The  dried  ripe  seed  of 
Strophanthus  Kombe,  Oliver,  freed  from  the 
awns."    Br. 

Strophanthl  Scmina,  Br. ;  Strophanthus  Seeds ; 
Strophantus,  Fr.  Cod.;  Semen  Strophanthi,  P.  O.; 
Strophanthussamen,  G.;  Strofanto,  It.;  Estrofanto 
(Semilla  de),   Sp. 

According  to  Engler  and  Prantl,  there  are 
twenty-eight  recognized  species  of  the  genus 
found  in  Africa  and  Asia,  extending  to  China, 
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the  East  Indies,  and  the  Philippines.  The 
commercial  drug  is  often  largely  composed  of 
the  seeds  of  other  than  the  recognized  official 
species,  and  may  contain  the  seeds  from  related 
genera,  especially  those  of  Kickxia  africana, 
Benth.1  The  seeds  of  all  the  species  of  strophan- 
thus apparently  possess,  however,  hairs  that 
have  a  characteristic  thickened  base  somewhat  re- 
sembling those  of  nux  vomica  seeds.  The  seeds 
of  various  species  of  the  genus  Strophanthus 
are  used  for  the  preparation  of  arrow  poison 
in  Africa,  at  Kombe  in  the  Manganja  country, 
in  the  Gaboon  district,  and  in  Guinea  and 
Senegambia.  In  Gaboon  this  poison  is  called 
inee,  onaye,  or  onage.  The  plant  which  yields 
the  arrow  poison  of  Kombe  was  first  brought 
to  Europe  by  Sir  John  Kirke  and  described 
as  a  new  species  by  Oliver  of  Kew,  under  the 
name  of  S.  Kombe.  There  can  be  no  doubt 
that  much  of  the  Strophanthus  of  commerce 
is  yielded  by  other  species.  S.  Kombe  grows 
solely  in  East  Africa,  as  far  as  is  known,  so 
that  all  of  the  drug  coming  from  West  Africa 
must  be  yielded  by  other  species.  The  tracing 
of  the  origin  of  the  seeds  is  made  more  diffi- 
cult by  the  fact  that  in  Africa  seeds  from  dif- 
ferent regions  are  mixed  before  shipment.  The 
seeds  of  S.  hispidus  enter  commerce,  as  do  also 
those  of  S.  glaber,  S.  emini,  and  S.  courmontii. 
(P.  J.,  lxiii.  p.  321.)  A  white  woolly  Strophan- 
thus is  said  to  be  yielded  by  S.  Nicholson*,  a 
species  first  characterized  by  Holmes  (P.  J.,  lix. 
208).  S.  gratus  of  Sierra  Leone  also  contributes 
its  seeds ;  also  S.  glaber  contains  ouabain,  which, 
according  to  Karsten,  Is  identical  with  stro- 
phanthin.  (C.  R.  A.  S.,  cxxvi.  346.) 

S.  hispidus  when  by  itself  takes  the  form  of 
a  bush,  but  usually  occurs  as  a  woody  climber 
inhabiting  the  forests  between  the  coasts  and 
the  centre  of  the  African  continent.  It  reaches 
to  the  tops  of  the  highest  trees,  coiling  on  the 
ground,  and  hanging  in  festoons  from  tree  to 
tree.  The  stem  is  several  inches  in  diameter. 
The  flowers  are  cream-colored,  yellow  at  the 
base,  purplish-spotted  above.  They  are  grouped 
in  terminal  cymes.  The  lobes  of  their  gamopet- 
alous  corollas  are  prolonged  into  very  narrow 
tail-like  ends,  nine  or  more  inches  in  length. 
They  last  but  a  short  time  during  the  months 
of  October  and  November.  The  fruit,  a  pair 
of  follicles  from  10  to  17  inches  long,  is  ripe 
in  June,  and  is  gathered  by  the  natives,  who 
scrape  off  the  husks  (epicarp  and  mesocarp) 
before  drying,  and  preserve  the  more  leathery 
internal   inner  covering    (endocarp)    with   the 


1  The  seeds  of  Kickxia  africana  are  without  hairs, 
spindle-shaped,  not  flattened,  twisted  into  an  S-like 
shape,  and  with  the  base  and  the  point  of  the  seed 
alike  in  their  forms.  On  cross-section  the  cotyledons 
are  seen  much  folded,  while  those  of  the  strophan- 
thus lie  parallel  one  upon  the  other.  The  transverse 
section  of  the  kickxia  seed,  when  treated  with  con- 
centrated sulphuric  acid,  first  turns  brown,  then  red, 
while  the  seeds  of  both  kinds  of  strophanthus  take 
on  a  green  color.  According  to  Stapf  the  plant 
represents  a  new  genus  and  should  be  known  as  the 
Funtumia  africana;  the  only  other  species  of  the 
genus,  F.  elastica,  yields  India  rubber. 


enclosed  seeds;  hence  the  pods  as  they  appear 
in  commerce  are  smooth  and  of  a  tawny  color. 
The  seeds  themselves  are  covered  with  long 
comose  hairs,  which,  being  deciduous,  are  apt  to 
be  lost  before  the  escape  of  the  seed  from  the 
pod.  In  preparing  the  arrow  poison,  the 
natives  are  said  to  pound  the  seeds  deprived 
of  their  hairs  to  a  pulp,  add  the  adhesive  sap 
of  another  plant,  and  simply  smear  the  mixture 
for  six  inches  along  the  point  of  the  arrow. 
Game  wounded  by  such  an  arrow  is  said  to  be 
rarely  able  to  move  a  hundred  yards,  and  the 
flesh  is  eaten  without  bad  effect.  Karsten  has 
examined  the  root  of  Strophanthus  hispidus 
and  found  that  it  contained  trigonelline,  cho- 
line and  strophanthin  in  such  small  proportions 
that  it  will  probably  never  be  commercially 
valuable.    (B.  P.  G.,  1902;  12,  241.) 

Strophanthus  occurs  in  commerce  either  in 
pods  or  as  clean  seeds.  Helbing  states  (P. 
J.,  March,  1887)  that  he  has  found  the  seeds 
to  constitute  about  37  per  cent.,  the  pod  (en- 
docarp) 37  per  cent.,  and  the  hairs  about  25 
per  cent.,  and  says  that  the  quality  of  the  pods 
may  be  determined  by  examining  the  color  of 
the  pappus.  If  this  is  white  and  bright, 
the  seeds  and  pods  are  in  good  condition. 

At  present  (1905)  strophanthus  seeds  are 
much  less  mixed  than  formerly.1  There  are 
two  chief  varieties.  The  official  commands  a 
much  higher  price  than  does  the  inferior 
variety,  composed  of  the  seeds  of  S.  hispidus. 

Official  strophanthus  seeds  are  from  one  and 
one-half  to  two  and  one-half  Cm.  long,  and 
from  four  to  five  Mm.  broad.  They  are  more 
or  less  rounded  off  at  the  base,  without,  how- 
ever, losing  the  distinctly  pointed  shape; 
towards  the  upper  end  they  become  suddenly 
very  much  narrower,  and  end  in  the  stalk  of 
the  pappus,  which  stalk  is  usually  not  apparent. 
They  are  flattened  at  the  sides,  and  have  a  much 
more  prominent  keel-shaped  ridge  on  one  side 
than  on  the  other;  the  seed  is  twisted  slightly 
in  the  form  of  a  spiral  from  the  base  to  the 
apex.  This  twist  is,  however,  often  not  very 
apparent.  The  color  of  the  seeds  varies  from 
a   grayish    green    to    a   brown,    when    the   fine 


1  In  1802  Hartwich  classified  commercial  strophan- 
thus seeds  (A.  Pharm.,  1892.  401),  In  the  following 
groups:  (1)  The  official  products  yielded  by  8.  his- 
pidus or  8.  Komb€,  which  contain  strophanthin  and 
no  crystals  of  calcium  oxalate.  (2)  Those  resem- 
bling the .  official  seeds,  but  of  different  habitat. — 
viz.,  Mozambique  and  Sierre  Leone.  (3)  Those 
which  contain  calcium  oxalate  crystals,  but  no  stro- 
phanthin.— viz..  Senegal,  Lagos,  Niger,  German  East 
Africa,  Togoland,  and  Baol  of  Senegal.  (4)  A  very 
hairy  seed  from  the  Upper  Niger.  The  hairs  vary  in 
color  from  a  silky  white  to  brown  ;  the  embryo  con- 
tains calcium  oxalate  crystals,  but  the  seeds  do  not 
contain  strophanthin.  (5)  Seeds  which  are  said  to 
be  glabrous,  but  possess  hairs  in  the  region  of  the 
raphe.  These  include  those  from  Lagos  and  Zambesi, 
and  contain  neither  calcium  oxalate  crystals  nor 
strophanthin.  In  1896  S.  E.  Jelliffe  stated  that  there 
are  in  the  American  market  two  hairy  seeds,  the  pro- 
duct respectively  of  8.  hispidus  (Kombe)  and  8.  asper, 
and  one  smooth  seed.  8.  gratus  of  the  Gaboon.  (See 
D.  C,  1896,  101.)  The  seeds  of  8.  Gratus  are  recom- 
mended by  E.  Gilg  as  more  easily  recognized  than  the 
others  and  because  it  yields  strophanthin  more  readily 
In   crystalline  form.    (B.   P.    Q.,  1904,   90.) 
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hairs  have  been  rubbed  off.  The  hairs  are  silky, 
not  more  than  1  Mm.  long.  The  seeds 1  are 
officially  described  as  "  of  a  light  fawn-brown 
color,  with  a  distinct  greenish  tinge;  about  15 
Mm.  long  and  4  to  5  Mm.  wide,  2  to  2.5  Mm. 
thick,  lance-ovoid,  obtuse  at  the  base,  gradually 
acuminate  and  somewhat  acute  at  the  summit, 
usually  twisted,  bearing  on  one  side  a  ridge 
running  from  about  the  centre  to  the  apex; 
silky-lustrous  from  a  dense  coating  of  closely 
appressed  hairs,  which  mostly  lie  in  longi- 
tudinal grooves  on  the  surface;  fracture  short 
and  somewhat  soft,  the  fractured  surface 
whitish  and  oily;  kernel  consisting  of  a  thin 
endosperm  enclosing  straight  cotyledons;  odor 
slight,  or  heavy  when  the  seeds  are  crushed 
and  moistened;  taste  very  bitter.  The  endo- 
sperm, and  often  parts  of  the  cotyledons, 
quickly  assume  a  green  color  when  crushed 
or  cut  and  treated  with  concentrated  sulphuric 
acid.  Under  the  microscope  the  hairs  are  seen 
to  be  of  a  light  greenish-brown  color,  1  Mm. 
or  less  in  length  and  to  consist  of  but  one  thin- 
walled  cell.  A  decoction  prepared  with  1  part 
of  the  seed  and  10  parts  of  water  has  a  brown- 
ish color,  and  is  not  changed  in  appearance 
on  the  addition  of  iodine  T.S.,  ferric  chloride 
T.S.,  or  mercuric  potassium  iodide  T.S."   U.  S. 

The  seeds  of  S.  hispidus  are  of  a  pure  brown 
color,  with  the  hairs  very  inconspicuous  and  the 
keel  consequently  very  prominent.  They  are 
distinctly  smaller  than  those  of  S.  Kombe, 
being  about  one  Cm.  long  and  one  and  a  half  to 
two  Mm.  broad.  The  stalk  of  the  pappus  is 
usually  very  evident.  They  are  not  longitudi- 
nally grooved  but  are  often  wrinkled  on  the 
surface  more  or  less  lengthwise. 

The  more  important  of  the  rarer  varieties  of 
strophanthus  are  composed  of  seeds  which  at 
one  time  were  much  mixed  in  Africa  before 
exportation  with  those  of  S.  Kombe  and  S. 
hispidus  and  are  the  products  of  two  species, 
S.  glabra  and  S.  Thalloni.  The  seeds  of  S. 
glabra  are  about  thirteen  to  sixteen  Mm.  long 
from  three  to  four  and  a  half  Mm.  wide,  and 
from  one  to  one  and  a  half  Mm.  thick.  They 
are  lanceolate  with  a  rounded  or  truncated  base 
and  a  long  attenuate  apex.  The  ventral  face 
is  flat  or  concave,  the  dorsal  being  convex,  and 
possesses  sometimes  a  small  keel  near  the  shaft. 
The  surface  is  glabrous,  of  a  dull  waxy  appear- 
ance; the  color  varies  from  an  ochre-yellow  to 
a  fawn  or  cinnamon ;  the  odor  is  characteristic ; 
the  fracture  is  horny  and  the  taste  extremely 
bitter.  The  hairs  of  the  awn  are  about  seven 
Cm.  in  length,  numerous,  silky,  white,  and  when 
viewed  in  a  mass  yellowish  or  grayish.  The 
seed  coat  is  relatively  thin;  the  albumen  is 
thick  and  cartilaginous;  the  embryo  is  not 
thick,  the  radicle  is  as  long  as  in  S.  hispidus  or 
S.  Kombe.  With  concentrated  sulphuric  acid 
the  color  changes  from  yellow  to  rose  and  finally 
to  violet. 

1  For  an  elaborately  Illustrated  article  on  the  his- 
tology of  8.  Kombe,  by  P.  B.  F.  Perredes,  see  W.  C. 
R.  L..  No.  15  ;  see  also  B.  P.  G.,  1904,  104.  120. 


The  seeds  of  S.  Thalloni  are  very  long  and 
narrowly  spindle  shaped  tapering  above  and 
below,  and  covered  with  numerous  brownish 
hairs.  A  smooth  blackish-brown  Strophanthus 
seed  is  said  to  be  sent  into  commerce  from  Indo- 
Malaya. 

The  seeds  of  S.  Courmontii  are  8  to  14  Mm. 
in  length,  2.5  to  3.5  Mm.  in  breadth  and  1  to 
2  Mm.  in  thickness;  of  a  distinctly  lanceolate 
form  and  decidedly  brown  color,  often  with  the 
hairs  rubbed  off,  but  having  a  golden  sheeny 
appearance  when  these  remain,  while  the  tint 
is  dull  and  reddish  when  they  are  absent.  The 
ridge  on  the  ventricular  surface  is  indistinct 
and  the  arrangement  of  the  hairs  in  longitudinal 
rows  is  not  as  apparent  as  in  the  official  seed. 
They  also  contain  crystals  of  calcium  oxalate 
in  abundance,  which  have  been  stated  by  some 
observers  to  be  entirely  absent  from  S.  Kombe 
and  S.  hispidus  but  are  in  fact  there  in  very 
small  amount.  The  seeds  of  S.  elemi  are 
grayish  green  in  hue  and  contain  crystals  of 
calcium  sparingly  in  the  embryo.  The  state- 
ment of  E.  M.  Holmes  (P.  J.,  lxiv.)  that  the 
seeds  of  S.  Kombe  and  S.  hispidus  give  with 
sulphuric  acid  a  greenish  reaction,  while  those 
of  S.  Courmontii  give  a  reddish,  and  S.  elemi 
a  yellowish  brown  changing  into  reddish,  seems 
not  be  absolutely  accurate,  for  while  the  seed 
albumen  of  S.  Kombe  always  gives  the  greenish 
reaction  the  cotyledons  frequently  are  mottled 
with  red  and  rarely  give  an  entirely  red  reac- 
tion.    (Perredes.) 

The  Qualitative  Examination  of  Strophan- 
thus Seeds.— C.  Hartwich  (^L.  Pharm.,  1892) 
declares  the  usual  course  for  the  qualitative 
examination  of  strophanthus  seeds — as  the  ex- 
ternal appearance,  the  bitter  taste,  and  the 
few  chemical  tests — insufficient,  and  recom- 
mends a  microscopical  test  for  stropthanthin  to 
supplement  the  usual  tests.  In  the  examination 
of  a  great  variety  of  strophanthus  seeds  some 
were  found  to  contain  starch,  which  is  con- 
trary to  the  general  opinion. 

For  the  valuation  of  the  seeds  the  presence  of 
strophanthin  should  be  ascertained  in  the  fol- 
lowing manner.  A  fine  cross-section  of  the 
seed  is  placed  on  a  glass  slide  and  covered  with 
a  drop  of  concentrated  sulphuric  acid.  The  en- 
dosperm at  least  should  assume  an  intense  green 
color,  which  is  easily  seen  with  a  hand-glass. 
Often  the  green  is  preceded  momentarily  by  a 
blue  color.  The  cotyledons  are  also  colored 
green,  but  generally  less  intensely  than  the 
endosperm.  Gradually  the  color  changes 
through  blue  into  red,  and  after  one-quarter 
to  one  hour  it  disappears.  In  seeds  which 
contain  but  little  strophanthin  the  endosperm 
alone  is  colored  green,  while  the  embryo  is 
colored  yellow  and  then  red,  or  only  the  epi- 
dermis and  the  adjacent  cells  are  colored  in 
addition. 

Tests  for  Tincture  and  Extract  of  Strophan- 
thus.— For  testing  the  tincture  three  drops  are 
taken,  and  for  the  extract  a  piece  a  little  larger 
than  a  pin  head.     In  either  case  mix  the  drug 
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with  a  half-drop  of  ferric  chloride  solution 
and  three  drops  of  sulphuric  acid.  A  brown 
precipitate  is  formed  which  is  distinctly  green 
after  one  hour,  and  should  retain  the  color 
for  fully  three  hours. 

Hardy  and  Gallois  have  obtained  from  stro- 
phanthus two  crystalline  principles.  One,  which 
is  a  glucoside,  they  call  strophanthin;  the  second, 
an  alkaloid,  they  name  inceine.  The  first-named 
appears  to  be  the  active  principle  of  the  poi- 
son. (/.  P.  C,  3e  ser.,  xxv.  p.  176.)  T.  R. 
Fraser  describes  more  fully  the  glucoside  stro- 
phanthin. (P.  J.,  1886,  July  23.)  When  heated 
with  dilute  sulphuric  acid  it  yields  glucose  and 
strophanthidin,  which  is  insoluble  in  water,  is 
very  soluble  in  alcohol,  and  has  a  strongly  bitter 
taste.  Strophantltin  is  a  white  crystalline  pow- 
der, neutral  in  reaction,  intensely  bitter,  freely 
soluble  in  water,  less  so  in  rectified  spirit,  and 
nearly  insoluble  in  ether  and  chloroform.  Ac- 
cording to  E.  Merck  it  fuses  at  185°  C.  Fraser 
has  since  (A.  J.  P.,  1889,  p.  532)  further  inves- 
tigated strophanthin.  He  found  it  difficult  to 
separate,  but  obtained  it  pure  by  a  somewhat 
tedious  process,  depending  upon  the  formation 
of  a  tannate  and  subsequent  decomposition  by 
lead  oxide.  It  yielded  upon  analysis  results 
corresponding  to  the  formula  C20II34O10.  Thorns 
(Ber.  d.  Chem.  Ges.,  1898,  534)  obtained  pure 
strophanthin.  Arnaud  grres  its  formula  as 
C31H48O12;  this  was  confirmed  by  Kohn  and 
Kulisch.  Feist  <rives  its  composition  as  C40 
He6()9.  Thorns  found  that  the  strophanthins 
as  obtained  from  different  species  differ  some- 
what in  ohemical  composition  and  properties 
and  he  proposes  to  designate  them  as  follows: 
k-strophanthin  when  obtained  from  S.  Kombe; 
g-strophanthin  {S.  grata*  1.  c-sirophanthin  (S. 
Emini),  hstrophanthin  [8.  hisjudus).  To  g- 
strophanthin  he  »ives  the  formula  CaoHwOia  -j- 
9HaO.  Strophanthidin  has  the  formula  Caa 
H38O7  -j-  l^HaO.  Strophanthidin,  the  product 
of  decomposition  of  the  glucoside,  is  described 
as  having  an  intensely  hitter  taste  and  a  neu- 
tral reaction,  and  as  being  very  slightly  soluble 
in  water,  moderately  soluble  in  cold  and  freely 
in  warm  alcohol.  It  crystallizes  with  great 
readiness.  No  alkaloid  was  detected,  but  in  the 
lead  precipitate  from  an  aqueous  solution  of 
the  alcoholic  extract  a  compound  was  found  of 
strongly  acid  reaction  and  freely  soluble  in 
water,  to  which  the  name  of  kombic  acid  has 
been  <riven.  The  experiments  of  Fraser  have 
shown  that  the  active  principle  of  strophanthus 
is  most  abundant  in  the  seeds,  but  that  it  is  con- 
tained also  in  the  follicles  and  the  hairs.  Phar- 
maceutical preparations  of  the  drug  should, 
therefore,  be  made  from  the  separated  seeds, 
while  the  pericarp  and  the  hairs  may  be  em- 
ployed for  the  manufacture  of  strophanthin. 
For  methods  of  assaying  strophanthus  see  D.  C, 
1900,  132. 

Uses. — The  first  experiments  with  the  Kombe 
arrow-poison  were  those  of  Thomas  R.  Fraser. 
{■J.  A.  P.,  vii.  141.)  One-twentieth  of  a  grain 
of  the  extract  of  the  seeds  produced  in  the  frog 


stiffness  of  the  limbs,  gradual  loss  of  reiiex 
sensibility,  arrest  of  the  heart  in  systole,  and, 
after  a  time,  complete  loss  of  voluntary  move- 
ment,— the  respiration  continuing  for  a  length 
of  time  after  the  cessation  of  the  heart's  beat. 
The  loss  of  voluntary  movement  and  the  cessa- 
tion of  respiration  appear  to  be  due  to  a  direct 
action  of  the  poison  upon  the  muscles  them- 
selves. The  first  influence  of  the  poison  upon 
the  muscular  fibre  is  to  increase  its  tonicity, 
and  when  the  muscle  dies  it  does  not  go  into 
relaxation,  but  passes  directly  from  life  into 
post-mortem  rigidity.  The  drug  seemed  to 
exert  little  or  no  influence  upon  the  spinal  cord 
or  the  nerve  trunks. 

These  experiments  have  been  abundantly  con- 
firmed by  subsequent  observers,  so  that  it  is 
fairly  established  that  the  Kombe  arrow-poison 
is  essentially  a  muscle  poison,  and  that  it  acts 
upon  the  muscles  of  the  heart  as  it  acts  upon 
other  muscles,  only  more  vigorously.  In  some 
cases,  especially  in  mammals,  death  occurs 
through  respiratory  paralysis,  and  not  through 
cardiac  arrest, — the  respiratory  muscles  in  these 
feeling  the  influence  of  the  poison  more 
powerfully  than  the  heart.  The  value  of  the 
drug  in  practical  medicine  depends  chiefly  upon 
its  heart  action,  moderate  doses  of  it  producing 
in  both  man  and  the  lower  animals  pronounced 
rise  of  the  blood  pressure.  It  is  probable  that 
the  muscles  in  the  arterioles  feel  the  effect  of 
the  drug,  and  by  their  contraction  help  in  the 
elevation  of  the  arterial  pressure,  although  this 
is  not  proved,  and  Fraser  believes  to  the  con- 
trary. 

In  man,  the  effect  of  full  therapeutic 
doses  of  the  drug  is  to  lower  the  pulse  from 
ten  to  thirty  beats,  increasing  at  the  same  time 
its  force  and  volume,  usually  without  producing 
other  symptoms,  unless  it  be  increased  diuresis. 
The  effect  upon  the  pulse  comes  on  much  more 
quickly  and  is  much  less  permanent  than  that 
of  digitalis,  lasting  usually  from  four  to 
eight  hours.  The  diuretic  action  of  the  drug 
seems  to  depend  not  only  on  its  effect  upon 
the  circulation,  but  also  largely  on  a  direct 
influence  upon  the  secreting  structure.  Only 
one  case  of  doubtful  cumulative  action  has  as 
yet  been  reported  (see  H.  C.  Wood's  Thera- 
peutics), and  it  is  probable  that  the  active  prin- 
ciple is  both  rapidly  absorbed  and  rapidly  and 
completely  eliminated.  Strophanthus  is  of 
great  value  in  practical  medicine  in  the  same 
class  of  cases  in  which  digitalis  is  employed. 
(See  Tinctura  Strophanthi.)  It  seems  to  be 
superior  to  digitalis  as  a  diuretic,  and  therefore 
is  especially  indicated  in  cardiac  dropsy.  Stro- 
phanthus is  locally  irritating,  and  in  some  cases 
even  therapeutic  doses  produce  violent  gastric 
pain  and  vomiting.  Local  anaesthetic  proper- 
ties have  been  claimed  for  strophanthin  by 
Panas,  by  Gley,  by  Hare  and  De  Schweinitz, 
and  by  other  observers.  The  irritating  effects 
of  strophanthin  are,  however,  too  great  for  its 
practical  use,  and  it  has  been  especially  shown 
by  Hare  and  De  Schweinitz  that  the  drug  when 
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placed  in  the  eye  is  exceedingly  prone  to  pro- 
duce violent  inflammation  and  even  ulceration 
of  the  cornea. 

Strophanthin  is  now  used  in  medicine,  but 
great  caution  is  necessary  in  its  employment,  on 
account  of  its  extreme  activity  (Fraser  found 
that  a  solution  of  1  part  of  strophanthin  in 
6,000,000  would  stop  the  frog's  heart)  and  the 
present  absolute  uncertainty  as  to  the  proper 
dose,  growing  out  of  its  varying  impurity. 
Rothziegel  and  Koralzewski  maintain,  however, 
that  the  active  principle  is  more  prompt  and 
certain  in  its  influence,  and  less  apt  to  disturb 
the  stomach,  than  are  the  ordinary  preparations 
of  the  drug.  They  give  the  dose  as  from 
l-300th  to  l-200th  of  a  grain  (0.0002  to  0.0003 
6m.),  and  have  in  some  cases  administered  as 
much  as  one-sixteenth  of  a  grain  (0.004  Gm.) 
during  twenty-four  hours.  When  the  alkaloid 
is  given  hypodermically  the  effect  on  the  pulse 
is  said  to  be  manifest  in  five  minutes.  Stro- 
phanthin tannate  contains  58.14  per  cent,  of 
strophanthin,  and  is  given  in  the  dose  of  from 
one-hundredth  of  a  grain  to  one-sixtieth  of  a 
grain   (0.0006  to  0.001  Gm.). 

As  the  amount  of  strophanthin  varies  in  true 
strophanthus  seeds  from  0.45  to  1  per  cent. 
(Rice),  it  is  plain  that  such  preparations  as 
tincture  and  extract  must  very  greatly  vary  in 
their  activity,  even  when  carefully  made  from 
the  drug.  If  it  were  possible  to  practically 
assay  these  preparations,  the  Pharmacopoeia 
should  direct  only  assayed  preparations;  but  at 
present  there  seems  to  be  no  practical  method 
known.  In  experiments  made  by  H.  C.  Wood 
and  W.  S.  Carter  the  extract  of  strophanthus 
prepared  by  evaporating  the  official  tincture 
was  found  to  be  as  uniform  and  effective  in 
its  action  as  the  tincture  itself.  Strophanthin 
is  now  official  and  is  preferable  to  the  older 
preparations.     (See  Strophanthinum.) 

Dose,  of  strophanthus,  one-half  to  two  grains 
(0.032  to  0.13   Gm.). 

Off.  Prep. — Extractum  Strophanthi,  Br.;  Tinc- 
tura  Strophanthi,   U.  3.,  Br. 

STRYCHNINA.  U.  S.,  Br. 

STRYCHNINE 

( stryph-ni'na ) 

C2iH22N202  =  331.73 

"An  alkaloid  obtained  from  Nux  Vomica,  and 
also  obtainable  from  other  plants  of  the 
Loganiacece."  U.  S.  "An  alkaloid,  C21H22N2O2, 
obtained  from  the  dried  ripe  seeds  of  Strychnos 
Nux-vomica,  Linn.,  and  other  species  of  Strych- 
nos."  Br. 

Strychnia.  U.  8.  1870 ;  Strychninum ;  Strychnine. 
Fr.  Cod.;  Strychnin,  O.;  Stricnina,  It.;  Estricnina, 
Sp. 

The  IT.  S.  and  Br.  Pharmacopoeias  very  prop- 
erly omit  processes  for  preparing  this  alkaloid, 
as  it  can  be  made  profitably  only  by  the  manu- 
facturing chemist  on  a  large  scale.  (See  U.  S.  D., 
17th  ed.,"p.  1295.) 


The  bean  of  St.  Ignatius  yields  strychnine 
more  easily  and  more  largely  than  nux  vomica.1 
If  thought  desirable,  brucine  may  be  in  great 
measure  separated  from  the  strychnine  of  com- 
merce, by  dissolving  the  latter  in  very  dilute 
nitric  acid,  filtering,  and  concentrating.  Bru- 
cine nitrate  crystallizes  in  short,  thick,  dense 
prisms  grouped  together;  strychnine  nitrate  in 
radiated  tufts  of  long,  light,  capillary  needles. 
By  gentle  agitation  with  the  liquid,  the  latter 
salt  is  suspended  and  may  be  poured  off,  leaving 
the  former.  The  alkaloids  may  be  obtained  by 
dissolving  the  salts  in  water,  and  precipitating 
with  ammonia. 

Properties. — As  usually  found  in  commerce, 
strychnine  is  a  white  or  grayish-white  powder. 
When  rapidly  crystallized  from  its  alcoholic  so- 
lution, it  has  the  form  of  a  white,  granular 
powder;  when  slowly  crystallized,  that  of 
elongated  octohedra,  or  rhombic  prisms  with 
pyramidal  summits.  It  is  officially  described 
as  in  "  colorless,  transparent,  prismatic  crystals, 
or  a  white  crystalline  powder;  odorless,  and 
having  an  intensely  bitter  taste,  perceptible 
even  in  solutions  of  1  in  700,000.  Strychnine 
should  be  tasted  with  extreme  caution.  Per- 
manent in  the  air.  Soluble  in  6400  parts  of 
water,  110  parts  of  alcohol,  5500  parts  of  ether, 
6  parts  of  chloroform,  150  parts  of  benzene, 
and  in  180  parts  of  amyl  alcohol  at  25°  C. 
(77°  F.);  soluble  in  3000  parts  of  water  at 
80°  C.  (176°  F.),  and  in  28  parts  of  alcohol 
at  60°  C.  (140°F.).  Its  melting  point  is  268° 
C.  (514.4°  F.).  Upon  ignition  it  is  consumed, 
leaving  no  residue.  Its  solutions  are  lasvogyrate 
and  alkaline  to  litmus  paper.  Sulphuric  acid 
containing  1  percent,  of  ammonium  vanadate 
produces  with  Strychnine  a  deep  violet-blue 
color,  changing  to  a  deep  purple,  and  finally 
to  a  cherry-red.  Sulphuric  acid  containing  a 
trace  of  potassium  iodate  produces  a  violet  color, 
changing  momentarily  to  reddish-purple.  If 
0.1  Gm.  of  Strychnine  dissolved  in  a  few  drops 
of  nitric  acid  be  evaporated  to  dryness,  and 
a  few  drops  of  ammonia  water  added  to  the 
yellow  residue,  an  orange  color  will  be  pro- 
duced, which  will  turn  reddish-purple,  and 
finally  brown,  on  the  addition  of  a  small  amount 
of  alcoholic  potassium  hydroxide  T.S.  Sul- 
phuric acid  should  produce  no  color  (absence 
of  sugar  and  other  readily  carbonizable  organic 
impurities),  but  on  adding  a  fragment  of  po- 
tassium dichromate,  a  deep  blue  color  is  momen- 
tarily produced,  changing  to  deep  violet,  then 
to  purplish-red,  cherry-red,  and  finally  to  orange 
or  yellow.  Nitric  acid,  when  added  to  a  crys- 
tal of  Strychnine  on  a  white  porcelain  surface, 
should  not  produce  more  than  a  faintly  pink 
color    (limit  of   brucine)"    U.  S.     "  Trimetric 

1  J.  F.  Molyn  proposed,  previously  to  the  extraction 
of  strychnine,  to  subject  nux  vomica  to  fermentation, 
by  which  the  saccharine  and  gummy  matters  of  the 
seeds  are  decomposed,  and  lactic  acid  is  formed, 
which  decomposes  the  strychnine  and  brucine  igasu- 
rates,  producing  with  these  bases  very  soluble  lactates. 
For  the  particulars  of  this  process  see  A.  J.  P.  (xix. 
99).  and  for  other  processes  see  U.  S.  D.,  14th  ed.. 
p.    1456. 
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prisms;  colorless  and  inodorous;  very  sparingly 
soluble  in  water,  but  communicating  to  it  an 
intensely  bitter  taste;  soluble  in  150  parts  of 
cold  but  in  less  of  boiling  alcohol  (90  per  cent.), 
and  in  6  parts  of  chloroform;  slightly  soluble 
in  cold  absolute  alcohol,  but  readily  in  40  parts 
of  boiling  absolute  alcohol,  and  nearly  insoluble 
in  ether.  Sulphuric  acid  forms  with  it  a  color- 
less solution,  which  on  the  addition  of  potas- 
sium bichromate  acquires  an  intensely  violet  hue, 
speedily  passing  through  red  to  yellow.  When 
sulphuric  acid  containing  one-two-thousandth 
part  of  potassium  permanganate  is  brought  into 
contact  with  a  minute  particle  of  Strychnine,  a 
violet  coloration  results.  Not  colored  by  nitric 
acid  (absence  of  brucine) ;  leaves  no  ash  when 
burned  with  free  access  of  air  (absence  of 
mineral  impurities)."  Br.  It  melts  like  a  resin, 
is  decomposed  at  a  comparatively  low  tempera- 
ture, and  entirely  dissipated  at  a  red  heat.  Guy 
obtained  a  crystalline  sublimate,  at  a  heat  but 
a  few  degrees  below  that  at  which  it  begins  to 
change  color  and  undergo  decomposition.  Its 
melting  point  has  been  riven  as  284°  C.  (543° 
F.),  but,  according  to  Fliickiger,  in  small  por- 
tions it  melts  as  low  as  225°  C.  and  can  with  care 
be  sublimed  without  decomposition.  According 
to  Waddington,  when  heated  to  decomposition  it 
emits  a  most  suffocating  odor,  resembling  the 
odor  of  asphaltum.  (P.  J.,  March,  1868,  p. 
413.)  Fused  with  an  excess  of  potassium  hy- 
droxide, it  yields,  according  to  Goldsclunied 
(Ber.  d.  Chcm.  Ges.,  15,  p.  1977),  indol,  CsIbN, 
and  when  distilled  with  zinc  dust  it  yields  a 
dimethyl  pyridine,  C7II9N,  and  carbazol,  Cia 
H9N.  The  volatile  oils  dissolve  it  freely.  Petro- 
leum benzin  dissolves  0.607  per  cent,  of  it,  and 
amyl  alcohol  0.55  per  cent.  ( Dragendorff, 
J.  P.  C,  4e  ser.,  iv.  473.)  It  has  an  alkaline 
reaction  on  test-paper,  and  forms  salts  with  the 
acids.  Nitric  acid  does  not  redden  it  if  per- 
fectly pure,  but  almost  always  reddens  it  as 
found  in  commerce,  in  consequence  of  the  pres- 
ence of  brucine.  Eugene  Marchand  proposed 
the  following  test  by  which  a  very  minute  pro- 
portion of  strychnine  may  be  detected.  If  a 
little  of  the  alkaloid  be  rubbed  with  a  few 
drops  of  concentrated  sulphuric  acid  containing 
one-hundredth  of  nitric  acid,  it  will  be  dissolved 
without  change  of  color;  but  if  the  least  quan- 
tity of  lead  peroxide  be  added  to  the  mixture, 
a  magnificent  blue  color  will  be  instantly  de- 
veloped, which  will  pass  rapidly  into  violet, 
then  gradually  to  red,  and  ultimately  become 
yellow.  (./.  P.  C,  3e  per.,  iv.  200.)  Otto  recom- 
mended as  a  test  a  minute  quantity  of  solution 
of  potassium  dichromate,  which,  added  to  the 
solution  of  strychnine  in  concentrated  sulphuric 
acid,  produces  a  splendid  violet  color.  (A.  J. 
P.,  xix.  77.)  A  similar  change  of  color  is  pro- 
duced, according  to  E.  W.  Davy,  by  substi- 
tuting a  strong  solution  of  potassium  ferri- 
cyanide  (red  potassium  prussiate)  for  that  of 
potassium  dichromate.  (A.  J.  P.,  xxv.  414.)  It 
appears  that  any  substance  capable  of  yielding 
nascent  oxygen  readily  will  serve  to  develop  the 


characteristic  violet  color,  when  applied  after 
the  addition  of  sulphuric  acid.  Landerer  has 
found  that  solid  iodic  acid  or  potassium  iodate 
heated  gently  with  strychnine  gives  rise  to  a 
beautiful  violet  color,  gradually  passing  to  red, 
which  remains  unchanged  for  many  days.  (A. 
J.  P.,  March,  1861,  p.  110.)  According  to  Wm. 
Copney,  the  least  efficacious  agent  is  potassium 
chlorate,  a  much  better  is  lead  dioxide,  a  still 
better  is  manganese  dioxide,  and  the  best  of  all 
is  potassium  dichromate,  and  the  general  re- 
sult of  numerous  experiments,  recently  made,  is 
that  the  last-mentioned  agent  is  the  most  effec- 
tive. The  sulphuric  acid  must  be  of  not  less 
sp.  gr.  than  1.84.  The  play  of  colors,  accord- 
ing to  Copney,  is  first  blue,  then  purple,  then 
crimson,  which  is  followed  by  red  and  green, 
the  latter  sometimes  giving  place  to  yellow.  It 
is  stated  that  the  l-500,000th  part  of  a  grain 
may  be  detected.  (See  A.  J.  P.,  xxviii.  459.) 
On  the  other  hand,  some  chemists  have  found 
difficulties  with  the  potassium  dichromate  test. 
Thus,  Brieger  (Jahresb.,  1850,  p.  617)  found 
that,  unless  the  substance  was  first  moistened 
with  sulphuric  acid  and  the  dichromate  added 
to  it  subsequently,  the  reaction  of  strychnine 
was  interfered  with  by  quinine,  morphine,  and 
especially  by  sugar.  Sonnenschein  (Fresenius's 
Zotschrift,  9,  p.  495)  found  that  ceroso-ceric 
oxide  was  much  more  sensitive  as  a  reagent  to 
use  with  sulphuric  acid  for  strychnine  than 
potassium  dichromate.  This  fact  we  can  con- 
firm from  experience.  It  gives  a  blue  color 
lasting  long-er,  which  then  becomes  violet,  and 
then    a    permanent   cherry-red.1      Vanadio-sul- 


*  To  mk ■< •<•<■(]  in  detecting  the  alkaloid  when  mixed 
in  small  proportion  with  organic  matters,  it  is  neces- 
sary first  to  disintegrate  the  organic  matter,  that  the 
action  of  a  solvent  of  the  strychnine  should  not  be 
impeded,  and  that  the  alkaloid  should  be  completely 
■eparmted  from  the  foreign  matter.  The  process  of 
UoKers  and  (iirdwood.  by  which  these  objects  are 
effected,  is  the  following:  Digest  the  substance  sup- 
plied to  contain  the  strychnine  with  a  mixture  of  1 
part  of  hydrochloric  acid  and  10  of  water,  until  It 
becomes  apparently  fluid.  Kilter,  and  evaporate  the 
Mould  to  dryness  on  a  water  bath.  Treat  the  residue 
with  alcohol  as  long  as  anything  is  dissolved,  filter, 
and  evaporate.  Dissolve  the  residue  in  water,  and 
filter.  Add  solution  of  ammonia  in  excess  to  the 
aqueous  solution,  and  agitate  in  a  bottle  or  long 
tube  with  half  an  ounce  of  chloroform.  Upon  repose 
the  chloroform  subsides,  holding  the  alkaloid  in  solu- 
tion. Draw  it  off  by  a  pipette,  and  evaporate  the 
chloroform  over  a  water  bath.  Moisten  the  dry  resl- 
dne  with  concentrated  sulphuric  acid,  and  expose 
the  mixture  for  some  hours  to  the  temperature  of  a 
water  bath,  by  which  means  all  the  organic  matter 
except  the  strychnine  is  decomposed.  Treat  the 
charred  mass  with  water,  filter,  add  excess  of 
ammonia,  and  shake  the  mixture  with  a  drachm  of 
chloroform.  Separate  the  chloroform  as  before,  and, 
if  the  matter  left  after  the  evaporation  of  a  small 
portion  of  it  is  charred  by  concentrated  sulphuric 
acid,  the  whole  of  It  must  be  treated  in  the  same 
manner  as  the  previous  chloroform  solution.  The 
last  chloroform  solution  obtained  is  then  to  be  tested 
for  strychnine.  Take  up  a  little  of  it  in  a  capillary 
tube,  and  drop  it  on  the  smallest  space  of  a  warm 
porcelain  dish,  so  that  each  successive  drop  may 
be  evaporated.  When  the  dish  is  quite  cold,  moisten 
the  spot  with  concentrated  sulphuric  acid,  and  add 
a  minute  fragment  of  potassium  dichromate.  Should 
the  characteristic  color  not  be  developed,  it  is  said 
that,  if  there  be  the  minutest  quantity  of  strychnine 
present,  the  color  will  become  visible  on  adding 
sulphuric  acid  rendered  slightly  yellow  by  chromium 
trioxide.  In  conducting  the  process,  care  must  be 
taken    not   to   stir   the    spot    moistened    by   sulphuric 
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phuric  acid  (1  part  of  ammonium  vanadate 
dissolved  in  200  parts  of  pure  sulphuric  acid 
of  1.84  sp.  gr.)  is  colored  by  strychnine  at 
first  violet-blue,  passing  into  violet,  and  finally 
cinnabar-red.  On  dilution  with  water  this  color 
remains  rose-red.  According  to  Dragendorff, 
the  color  persists  when  as  little  as  0.001  milli- 
gramme of  strychnine  is  used. 

Wm.  T.  Wenzell  states  that,  when  very  minute 
quantities  of  the  alkaloid  are  being  dealt  with, 
much  the  best  plan  is  to  prepare  a  reagent  by 
dissolving  in  2000  grains  of  sulphuric  acid  one 
grain  of  potassium  permanganate.  The  alka- 
loid, during  the  evaporation  of  its  acidulated 
solution  on  the  porcelain,  collects  in  the  mar- 
gins of  the  film,  and  the  smallest  possible  dot 
of  the  reagent  is  to  be  placed  so  that  its  margin 
comes  in  contact  with  that  of  the  film.  In  this 
way,  Wenzell  affirms,   he   was   able   to   detect 

acid  with  a  rod  before  the  addition  of  the  dichromate, 
and  not  to  expose  the  spot  to  a  very  strong  light, 
which  interferes  with  the  chemical  reactions.  (M.  T. 
G.,  June,  1857,  p.  620.)  The  process  of  dialysis  may 
be  advantageously  applied  to  the  separation  of  strych- 
nine from  the  organic  matters  containing  it,  when 
brought  to  the  liquid  state.  (See  Dialysis,  Part  II.) 
Diluted  acetic  acid  may  be  used  for  extracting  the 
alkaloid  with  other  soluble  substances  from  the  con- 
tents of  the  stomach. 

It  is  stated  by  C.  W.  Bingley  that,  if  much  tartar 
emetic  be  contained  in  a  solution  with  a  little  strych- 
nine, a  pale  greenish  color  is  produced  instead  of  the 
violet,  and,  in  like  manner,  if  antimony  chloride  be 
present,  the  sulphuric  acid  and  potassium  dichromate 
test  fails  altogether.  (Chcm.  Gaz.,  June  16,  1856,  p. 
229.)  Richard  Hagen,  having  been  induced,  by  the 
assertion  of  von  Sicherer  that  this  test  fails  when 
the  strychnine  is  mixed  with  tartar  emetic  or  other 
tartrates,  or  even  tartaric  acid,  to  investigate  the 
subject,  ascertained  that  this  statement,  as  a  rule, 
is  erroneous ;  for  the  reaction  takes  place  with 
strychnine  or  its  hydrochloride  though  mixed  with 
20  or  30  parts  of  antimony  tartrate ;  yet  when 
strychnine  nitrate  is  used  with  20  parts  of  the  anti- 
monial  tartrate,  the  mass  almost  instantly  acquires 
a  green  color  with  the  reagents  mentioned.  But  even 
with  strychnine  nitrate  the  test  succeeds  if  lead 
peroxide  is  used  instead  of  chromium  trioxide  as  the 
oxidizing  agent.      (Ibid.,  Oct.  15,  1857,  p.  398.) 

For  a  particular  account  of  the  results  produced 
by  the  reaction  of  a  large  number  of  substances  with 
strychnine,  the  reader  is  referred  to  a  paper  by  T.  G. 
Wormley,  in  the  Chem.  Neics  for  April  14  and  28. 
1860  (pp.  218  and  242).  Among  other  trials  made 
by  him  was  that  of  the  action  of  this  alkaloid  on 
frogs,  proposed  as  a  test  by  Marshall  Hall.  The 
poison  was  injected  into  the  stomachs  of  the  animals 
through  a  pipette.  A  solution  containing  1  per  cent, 
of  strychnine  produced  rigidity  and  violent  tetanic 
spasms  immediately,  and  death  in  8  minutes.  With 
1  part  of  strychnine  to  1000  of  the  solvent,  the 
spasmodic  symptoms  were  Induced  in  3  or  4  minutes  ; 
with  1  in  10,000.  in  from  10  to  24  minutes  :  with  1 
in  20,000,  and  1  in  30.000,  the  symptoms  were  less 
unequivocal  though  tetanic  spasms  were  noticed  in 
some  of  the  animals. 

Experiments  by  W.  A.  Guy  on  the  effects  of  sul- 
phuric and  nitric  acids  on  strychnine  and  many  other 
alkaloids,  published  with  tabulated  results,  show  that 
in  no  one  out  of  66  proximate  principles,  chiefly 
alkaloids,  was  the  same  change  of  color  produced  as 
in  strychnine  by  concentrated  sulphuric  acid,  fol- 
lowed by  a  crystal  of  potassium  dichromate.  (See 
A.  J.  P.,  Nov.  1861,  p.  517.)  In  the  same  number 
of  the  same  journal  (p.  527)  is  a  paper  by  T.  E. 
Jenkins,  giving  the  result  of  experiments  with  sul- 
phuric acid  and  potassium  dichromate  on  numerous 
alkaloids,  all  tending  to  prove  the  delicacy  and  cer- 
tainty of  this  color-test  of  strychnine.  A.  Wynter 
Blyth  distils  the  suspected  alkaloid  with  a  solution 
of  potassium  permanganate  to  dryness,  condensing 
the  vapor  in  a  cold  flask,  and  applying  Nessler's 
test  for  ammonia  to  the  liquid  thus  obtained.  He 
finds  that  all  the  poisonous  alkaloids  differ,  but  are 
individuallv  constant  in  the  amount  of  ammonia 
yielded,  and  that  the  test  can  always  decide  to  which 
class  the  alkaloid  belongs,  and  often  what  alkaloid  it 
is.  Strychnine  yields  half  its  nitrogen,  or  5.09  per 
cent,  of  ammonia.     See  also  M.  T.  G.,  1875,  i.  387. 


l-900,000th  part  of  strychnine.  (A.  J.  P.,  xlii. 
385.)  Some  doubt  was  thrown  upon  the  value 
of  this  test  by  experiments  which  seemed  to 
prove  that  the  presence  of  morphine  in  excess, 
especially  in  connection  with  organic  matter,  so 
far  modified  or  disguised  the  action  of  the  test 
upon  strychnine  as  to  prevent  the  appearance 
of  the  characteristic  color,  but  subsequent  and 
carefully  conducted  experiments  by  Robert  P. 
Thomas  satisfactorily  determined  that  the  con- 
clusions in  relation  to  the  effects  of  morphine 
were  erroneous,  and  that  whether  alone  or  asso- 
ciated with  organic  matters,  in  small  or  in 
large  quantity,  it  does  not  prevent  the  opera- 
tion of  this  color-test  if  carefully  applied.  ( Am. 
J.  M.  S.,  Oct.  1861,  and  1862,  1340;  also 
J.  Am.  C.  S.,  1894,  No.  12.)  J.  U.  Lloyd 
in  his  novel  "  Stringtown  on  the  Pike "  used 
in  an  interesting  manner  a  color  reaction 
which  he  had  discovered  that  produced  a 
color  which  might  deceive  some  who  were 
working  on  a  toxicological  investigation  in 
strychnine  poisoning.  Lloyd's  reaction  consists 
in  adding  sulphuric  acid  to  a  mixture  of  1  part 
of  hydrastine  and  4  parts  of  morphine  and 
adding  a  little  potassium  dichromate  in  the 
manner  in  which  the  color  test  for  strychnine 
is  made;  colors  are  produced  which  somewhat 
resemble  those  given  by  strychnine,  but  a  care- 
ful toxicologist  could  not  be  deceived.  A  con- 
troversy ensued  upon  the  announcement  of  the 
reaction,  participated  in  by  Williams,  Mayer, 
Wangerin,  Wharton,  and  others,  the  result  of 
which  proved  that  the  value  of  the  official  color 
test  of  strychnine  had  not  been  seriously  as- 
sailed. D.  C,  1901,  28,  48;  Proc.  N.  Y.  State 
Pharm.  Assoc,  1901,  252;  Amer.  Drug.,  1903, 
66.  Strychnine  consists  of  carbon,  hydrogen, 
nitrogen,  and  oxygen  and  has  the  formula  Cai 
H22N2O2.  The  salts  of  strychnine  are  for  the 
most  part  soluble  and  crystallizable.  Their  so- 
lution is  decomposed  by  the  alkalies  and  their 
carbonates,  and  by  tannic  but  not  by  gallic  acid, 
and  is  not  affected  by  ferric  salts.  They  are 
precipitated  by  the  solution  of  iodine  in  potas- 
sium iodide,  and  the  precipitate,  though  soluble 
in  alcohol,  is  insoluble  in  the  diluted  acetic  and 
hydrochloric  acid  of  the  U.  S.  Pharmacopoeia. 
(Fairthorne,  A.  J.  P.,  xxvii.  212.) * 

1  When  an  aqueous  solution  of  strychnine  sulphate 
and  potassium  nitrite  is  boiled,  an  effervescence  takes 
place,  owing  to  the  escape  of  nitrogen,  and  the  solu- 
tion becomes  yellow.  If  ammonia  is  now  added,  a 
precipitate  takes  place,  which  has  been  found  to  con- 
sist of  two  alkaloids,  resulting  from  the  oxidation  of 
the  strychnine  in  different  degrees.  One  of  these 
the  discoverer,  P.  Schutzenberger,  proposes  to  name 
oxy strychnine,  and  the  other  dioxystrychnine.  (See 
A.  J.  P..  March.  1859,  p.  133.) 

Methyl-strychnine.  Methyl-brucine. — These  alka- 
loids are  formed  by  replacing  one  of  the  atoms  of 
hydrogen  in  strychnine  by  methyl  (CH3),  which  is 
effected  by  acting  on  the  alkaloids  by  methyl  iodide. 
A  singular  and,  if  verified,  very  important  statement 
in  relation  to  these  modifications  of  strychnine  and 
brucine,  made  by  Stahlschmidt  (Ann.  Ch.  Phys.) ,  is 
that  they  are  not  poisonous.  He  gave  to  a  rabbit 
five  grains  of  methyl-strychnine  without  any  bad 
symptoms,  though  the  same  animal  was  afterwards 
killed  in  five  minutes  by  one-twentieth  of  a  grain  of 
strychnine  placed  upon  its  tongue.  The  important 
practical  inference  Is  that  methyl  iodide  might  be  an 
antidote  to  strychnine.    (See  A.  J.  P.,  1860,  p.  220.) 
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Strychnine  is  likely  to  contain  impurities,  of 
which  the  chief,  besides  brucine,  are  coloring 
matter  and  lime  or  magnesia.  The  two  latter 
impurities  are  left  behind  when  the  adulterated 
alkaloid  is  incinerated  in  the  open  air.  Pure 
strychnine  leaves  no  ashes  under  these  circum- 
stances. Brucine  is  detected  by  the  red  color 
which  it  yields  with  nitric  acid.  Neither  this  nor 
sulphuric  acid  colors  strychnine, — a  test  which 
distinguishes  it  from  several  other  alkaloids. 

Uses. — The  effects  of  strychnine  upon  the 
system  are  identical  in  character  with  those 
of  nux  vomica,  and  it  is  employed  for  the  same 
purposes  as  a  medicine.  In  whatever  way 
strychnine  is  introduced  into  the  system,  it 
acts,  if  in  sufficient  quantity,  as  a  violent 
poison.  The  evidences  of  its  slightest  action 
are  muscular  twitchings  and  stiffness.  After 
poisonous  doses  the  symptoms  usually  come 
on  not  only  speedily  but  very  suddenly.  They 
are  convulsions,  both  tonie  and  clonic,  affecting 
all  the  voluntary  muscles,  plainly  reflex  in 
character,  and  interrupted  by  periods  of  usually 
complete  relaxation.  Consciousness  is  undis- 
turbed. The  body  is  during  the  convulsion 
rigid,  with  the  face  drawn  into  the  risus  sar- 
donicus,  the  limbs  stiffly  extended,  and  the 
whole  person  bowed  backward  in  marked 
opisthotonos.  The  convulsions  arc  accompanied 
with  pain,  and  may  be  so  severe  as  to  cause 
death  by  locking  the  chest  in  a  general  respira- 
tory spasm.  This  death  during  a  convulsion 
may  occur  very  early,  and  is  accompanied  by 
evident  signs  of  asphyxia;  if  in  any  convulsion 
consciousness  be  affected,  it  is  by  approaching 
asphyxia,  and  is  an  evidence  of  imminent 
peril.  In  many  instances  the  patient  survives 
some  hours  and  finally  dies  of  exhaustion. 

The  best  chemical  antidote  to  strychnine 
is  potassium  permanganate,  which  should  be 
freely  administered  from  time  to  time  until  a 
result  is  reached.  Washing  out  the  stomach 
with  a  solution  of  the  permanganate  is  excel- 
lent, provided  it  is  done  early  and  the  patient 
anaesthetized  before  any  attempt  is  made.  We 
have  seen  fatal  spasm  brought  on  before  the 
stomach  tube  reached  the  oesophagus.  The 
general  treatment  of  strychnine  poisoning  con- 
sists in  the  maintenance  of  absolute  quiet,  and 
the  use  of  such  spinal  sedatives  as  chloroform. 
amyl  nitrite,  opium,  chloral,  and  potassium 
bromide;  tobacco,  aconite,  and  various  similar 
sedative  substances  have  been  used,  but  no  drug 
which  acts  powerfully  as  a  cardiac  depressant 
should  be  employed.  Chloroform  and  amyl 
nitrite  act  very  promptly,  but  their  impression 
is  fugacious,  and  their  use  should  be  restricted 
to  the  arresting  of  convulsions  so  severe  as 
to  threaten  life.  Opium  may  be  given  in  mod- 
erate doses,  and  very  large  doses  of  cannabis 
Indica  have  been  employed  in  some  cases  with 
excellent  results,  but,  as  it  exists  in  our  markets, 
this  drug  is  too  uncertain  for  any  reliance  to 
be  placed  upon  it.  Potassium  bromide  and 
hydrated  chloral  are  exceedingly  valuable  reme- 
dies.   In  any  case  of  severe  strychnine  poison- 


ing it  would  be  advisable  to  begin  the  general 
medicinal  treatment  with  the  administration  of 
half  an  ounce  (15.5  Gm.)  of  potassium  bro- 
mide. After  this  hydrated  chloral  may  be 
given  in  from  twenty-  to  thirty-grain  (1.3  to 
2.0  Gm.)  doses,  at  intervals  of  greater  or  less 
length,  according  to  the  severity  of  the  symp- 
toms, inhalations  of  chloroform,  ether,  and 
amyl  nitrite  being  practised  pro  re  nata,  and 
the  bromide  also  being  repeated  in  much 
smaller  dose  if  it  seems  advisable. 

Ether  acts  too  slowly  to  be  comparable  in  its 
effects  to  chloroform  in  this  toxaemia,  but  it 
must  not  be  forgotten  that  chloroform  is 
alleged  to  have  produced  sudden  cardiac  death 
in  strychnine  poisoning,  and  in  the  latter 
stages,  when  exhaustion  has  set  in,  ether 
certainly  is  the  safer  remedy;  under  these 
circumstances  alcohol  should  be  freely  ad- 
ministered, as  tending  not  only  to  quiet  spasm, 
but  also  to  sustain  the  heart's  action. 

In  an  investigation  of  the  members  of  the 
pyridine  series  of  bases  by  C.  Greville  Wil- 
liams and  W.  H.  Waters  (Proc.  Roy.  Soc, 
xxxii.  p.  162,  1881),  they  found  that  /3  lutidine 
(dimetlivl-pyridine,  C7H9N)  was  antagonistic 
to  strychnine  and  an  apparent  antidote.  When 
injected  into  frogs  already  under  the  influence 
of  strychnine,  it  arrested  the  convulsions;  or  if 
given  first  and  then  followed  by  a  fatal  dose 
of  strychnine,  it  prevented  the  appearance  of 
the  tetanus.  (Blvth,  Poisons,  their  Effects  and 
lh  lection,  1884,  p.  319.) 

The  chief  physiological  action  of  strychnine  is 
stimulation  of  the  motor  and  vasomotor  centres 
of  the  cord;  the  peripheral  nerves  are  affected 
only  by  very  large  toxic  doses,  which  exert 
both  a  direct  and  an  indirect  sedative  influence 
upon  them.  The  diagnosis  of  strychnine 
poisoning  from  tetanus,  hysteria,  and  other 
convulsive  diseases  is  to  be  determined  by  the 
jaw  being  affected  after  the  limbs  and  trunk, 
the  relaxation  between  the  convulsions,  the 
universality  of  the  latter,  the  retention  of  con- 
sciousness, the  rapidity  of  the  attack,  and  the 
history  of  the  case. 

On  account  of  its  stimulant  effect  upon  the  gas- 
tric mucous  membrane,  and  of  its  tendency  to 
excite  the  vasomotor  and  motor  centres  of  the 
spinal  cord  and  thereby  increase  the  activity  of 
the  circulation  and  the  general  systemic  tone, 
strychnine  is  a  very  valuable  tonic,  which  may 
be  given  along  with  iron  and  simple  bitters  in 
anamia,  and  especially  in  cases  of  general  re- 
laxation. Its  striking  convulsive  influence 
early  led  to  its  use  in  palsies,  and  it  is  habit- 
ually so  employed  today.  As,  however,  the  loss 
of  muscular  power  in  these  cases  is  very  rarely 
due  in  chief  part,  if  at  all,  to  depression  of 
the  spinal  centres,  it  is  not  common  to  see  any 
very  marked  result  from  the  use  of  the  drug. 
In  infantile  palsies  and  other  affections  in 
which  the  nutrition  of  the  muscles  is  largely 
at  fault,  the  injection  of  strychnine  into  the 
affected  muscles  is  sometimes  productive  of 
great  good. 
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As  a  respiratory  stimulant  strychnine  is  very 
valuable  in  subacute  and  chronic  bronchitis, 
especially  in  old  and  feeble  subjects,  in  ad- 
vanced adynamic  pneumonia,  in  chloral,  opium, 
and  other  narcotic  poisoning,  and  in  the  acci- 
dents of  anaesthesia,  when  death  is  threatened 
from  respiratory  failure.  In  these  cases  it 
must  be  given  in  large  doses,  and,  when  the 
symptoms  are  urgent,  hypodennically.  In  cer- 
tain forms  of  circulatory  failure  and  shock  it 
is  very  commonly  employed.  In  heart  diseases 
it  is  usually  inferior  to  digitalis,  but  may  be 
used  with  benefit  in  fatty  myocarditis. 

Strychnine,  owing  to  its  tendency  to  increase 
the  activity  of  non-striated  as  well  as  of 
striated  muscular  fibres,  is  a  valuable  addition 
to  laxative  medicines  where  there  is  reason  to 
suspect  relaxation  of  the  muscular  coat  of  the 
bowel.  By  the  oculists  strychnine  is  much 
used  in  atrophy  of  the  optic  nerve.  The  dose 
of  strychnine  varies  very  greatly  according 
to  the  effect  desired.  As  a  simple  tonic  from 
l-40th  and  l-30th  of  a  grain  (0.0016  to  0.002 
Gm.)  may  be  given  three  times  a  day.  As  a 
stimulant  in  low  diseases,  in  certain  affections 
of  the  spinal  cord,  in  chronic  heart  disease, 
and  in  the  adynamic  nervous  conditions  of 
chronic  alcoholism,  etc.,  much  larger  amounts 
may  be  given  with  great  advantage.  Very 
large  doses  should  be  given  hypodennically 
from  four  to  six  hours  apart,  and  be 
ascended  to  rather  than  commenced  with.  In 
this  way  an  amount  of  even  three-fourths  of 
a  grain  (0.048  Gm.)  of  strychnine  a  day  may 
be  reached.1 

Dose,  one-sixtieth  to  one-thirtieth  of  a  grain 
(0.0011  to  0.002  Gm.). 

Off.  Prep. — Elixir  Ferri,  Quininae  et  Strych- 
ninae Phosphatum,  U.  8.;  Glyceritum  Ferri,  Qui- 
ninae et  Strychninae  Phosphatum,  U.  8.;  Pilulae 
Laxative  Composite,  U.  8.;  Syrupus  Ferri,  Qui- 
ninae et  Strychninae  Phosphatum,  V.  8.  (from 
glycerite)  (Br.)  ;  Syrupus  Hypophosphitum  Com- 
positus,  U.  8. 

STRYCHNIN/E  HYDROCHLORIDUM. 
Br. 

STRYCHNINE  HYDROCHLORIDE  [Hydrochlorat* 
of  Strychnine,  Brit.  Pharm.  1885] 

( stryeh-m'nae  hy-dro-ehlo'ri-dum ) 

C2iH22N202HCl  +  2H20  =  403.67 

"  The  hydrochloride  of  an  alkaloid  obtained 
from  Nux  Vomica  and  from  other  species  of 
Strychnos."   Br. 

Strychninum  Hydroehloricum :  Chlorhydrate  de 
Strychnine,  Fr. ;  Stryehninhydrochlorid,  Salzsaures 
Strychnin,  O. 

1  Strychnine  should  never  be  prescribed  in  liquid 
form  in  combination  with  bromides,  iodides,  or  chlo- 
rides, for  fear  of  forming  the  insoluble  strychnine 
hydrobromide,  hydriodide.  or  hydrochloride.  Several 
cases  of  poisoning  have  occurred  through  neglect  of 
this  precaution.  A.  R.  Lyons  (A.  J.  P.,  Oct.  1877) 
records  a  case  of  poisoning  through  the  patient's  re- 
ceiving in  the  last  dose  the  greater  portion  of  the 
strychnine  hydrobromide,   which  had  crystallized  out. 


This  salt  of  strychnine  was  made  official  for 
the  first  time  in  the  Br.  Ph.  1898;  it  is  used 
in  making  Liquor  Strychnine  Hydrochloridi. 
(See  p.  739.)  It  is  described  as  in  "small 
colorless  trimetric  prisms  which  readily  efflo- 
resce in  the  air;  soluble  in  35  parts  of  water 
or  in  60  parts  of  alcohol  (90  per  cent.), 
forming  a  solution  which  is  neutral  to  litmus 
and  intensely  bitter  to  the  taste.  The  salt 
should  afford  the  reactions  characteristic  of 
hydrochlorides,  and  should  respond  to  the 
qualitative  tests  mentioned  under  '  Strychnina/ 
but  should  not  yield  any  characteristic  reaction 
for  sulphates.  Dried  at  a  temperature  of  212° 
F.  (100°C.)  it  should  lose  from  7.3  to  8.8 
per  cent,  of  moisture."   Br. 

In  its  physiological  and  therapeutic  action, 
strychnine  hydrochloride  is  equivalent  to 
strychnine    though    slightly    weaker. 

Off.  Prep. — Liquor  Strychninae  Hydrochloridi, 
Br. 

STRYCHNIN/E  NITRAS.  U.  S. 

STRYCHNINE  NITRATE 

( strych-nl'nae  ni'tras) 

C2iH22N202.HN03  =  394.30 

"The  nitrate  [N020H.C2iH22N202]  of  the 
alkaloid  Strychnine.  It  should  be  kept  in  well- 
stoppered  vials."    U.  S. 

Azotate  de  Strychnine,  Fr.  Cod.;  Nitrate  de  Strych- 
nine, Fr.;  Strychninum  nitricum,  P.  O. ;  Strychnin- 
nitrat,  Salpetersaures  Strychnin,  O. ;  Nitrato  di  stric- 
nina,  It. 

Preparation. — This  salt  may  be  made  by  dis- 
solving a  sufficient  quantity  of  the  alkaloid 
strychnine  in  diluted  nitric  acid  until  it  is 
neutralized,  evaporating  the  solution  and  crys- 
tallizing the  strychnine  nitrate. 

Properties. — It  is  officially  described  as  in 
"  colorless,  glistening  needles ;  odorless,  and 
having  an  intensely  bitter  taste.  Strychnine 
Nitrate  should  be  tasted  with  extreme  caution. 
Permanent  in  the  air.  Soluble  in  42  parts  of 
water,  120  parts  of  alcohol,  156  parts  of  chlo- 
roform, and  in  60  parts  of  glycerin  at  25° 
C.  (77°  F.);  soluble  in  8  parts  of  water  at 
80°  C.  (176°  F.),  and  in  60  parts  of  alcohol 
at  60°  C.  (140°  F.);  insoluble  in  ether.  When 
heated,  the  salt  decomposes,  but  it  does  not  melt, 
and  when  ignited  it  is  consumed  without  leaving 
a  residue.  Its  aqueous  solutions  are  neutral  to 
litmus  paper,  and  laevogyrate.  A  solution  of 
the  salt,  when  poured  carefully  into  a  test- 
tube  upon  a  layer  of  sulphuric  acid  containing 
in  solution  a  little  diphenylamine,  will  develop 
a  blue  zone  at  the  juncture  of  the  two  liquids, 
On  being  heated  with  hydrochloric  acid  a  bright 
red  color  is  formed.  Sulphuric  acid  containing 
1  percent,  of  ammonium  vanadate  produces 
with  Strychnine  Nitrate  a  dark  violet-blue 
color,  changing  to  purple,  and  then  to  red. 
Sulphuric  acid  containing  a  trace  of  potassium 
dichromate  produces  momentarily  a  blue  color, 
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changing  to  violet,  then  to  purplish-red,  cherry- 
red,  and  finally  to  orange  or  yellow.  If  0.1 
Gm.  of  the  salt,  dissolved  in  a  few  drops  of 
nitric  acid,  be  evaporated  to  dryness,  and  a 
few  drops  of  ammonia  water  added  to  the 
residue,  an  orange  color  will  be  produced,  which 
will  turn  reddish-purple,  and  finally  brown, 
on  the  addition  of  a  small  amount  of  alcoholic 
potassium  hydroxide  T.S.  The  addition  of  sul- 
phuric acid  to  a  crystal  of  Strychnine  Nitrate 
on  a  white  porcelain  surface  should  not  produce 
more  than  a  faintly  yellow  color  (limit  of 
brucine)."    U.  S. 

Uses. — Strychnine  nitrate  is  employed  for 
the  same  purposes  as  strychnine  sulphate.  (See 
Strychnince  Sulphas.) 

Dose,  one-sixtieth  to  one-thirtieth  of  a  grain 
(0.0011  to  0.002  Gm.). 

STRYCHNIN/E  SULPHAS.  U.  S. 

STRYCHNINE  SULPHATE 

\  th-lii'Ti.i'  Ifll'pkis) 

(CsiIIaaXaOa  1 2n2S04  +  ->II20  =  850.21 

"The    sulphate    [SOa(OH)a,(CaLHaaNaOa)a 

-f-5HaO]  of  the  alkaloid  strychnine.  It  should 
be  kept  in  well-stoppered  vials."    i 

Strychnia  Sulphas.  PKarm.  1870:  strychninum  Sui- 
phurlcum  ;  Sulfate  de  Strychnine.  Fr.  Cod.:  Schwefel- 
Mures    Strychnin,    Strychnluulfmt,    o. ;    Bnlteto    da 

estrlcnlna,  sp. 

Preparation. — A  process  Cor  this  salt  L>  no 
longer  official.  That  of  the  V.  S.  P.  1870  will 
be  found  in  the  loot-note.1  Two  l'orm>  of 
strychnine  sulphate  are  known,  the  acid  sul- 
phate, or  commercial  sulphate,  and  the  official 
or  neutral  sulphate.  Commercial  strychnine 
sulphate,  C21II22N2O2.H2SO4  +  2HsO,  'crystal- 
lizes in  needles.  The  water  is  expelled  at  150° 
C.  (302°  P.).  To  prepare  the  neutral  sulphate 
(C*iHssNs0i)s.HsS04l  a  solution  of  the  acid 
sulphate  is  divided  into  two  equal  portions: 
one  of  these  portions  is  precipitated  by  am- 
monia, and  the  precipitate  is  added  to  the 
other  pari  of  the  solution  and  the  mixture 
boiled.  On  cooling,  the  liquid  deposits  the 
neutral  salt  in  transparent  prisms  containing 
5  molecules  of  H2O.  The  crystals  melt  and 
become  anhydrous  at  200 °  C.  (392°  F.).  By  the 
spontaneous  evaporation  of  an  aqueous  solu- 
tion of  the  salt,  transparent  pyramids  be- 
longing to  the  quadratic  system  are  obtained. 
According  to  Rammelsburg,  these  crystals 
contain  6  molecules  of  H2O.  (Ber.  d.  Chem. 
Ges.,  1881,  p.  1231;  N.  R.,  Jan.  1882.) 

Properties. — This    salt    is    in    "colorless,    or 


1  Strychnia1  Sulphas. — "Take  of  Strychnia  a  troy- 
ounct •;  Diluted  Sulphuric  Acid  nine  ftuidra-chms.  or  o 
sufficient  quanta  a :  Distilled  Water  a  pint.  Mir  the 
Strychnia  with  the  Distilled  Water,  heat  the  mixture 
gently*  and  gradually  add  Diluted  Sulphuric  Acid  until 
the  alkaloid  is  neutralized  and  dissolved.  Filter  the 
solution,  and  evaporate  with  a  moderate  heat,  so 
that  crystals  may  form  on  cooling.  Lastly,  having 
drained  the  crystals,  dry  them  rapidly  on  bibulous 
paper,  and  keep  them  in  a  well-stopped  bottle."  U.  8. 
1870. 


white  prismatic  crystals,  or  a  white,  crystalline 
powder ;  odorless,  and  having  an  intensely  bitter 
taste,  perceptible  even  in  solutions  of  1  in  700, 
000.  Strychnine  Sulphate  should  be  tasted  with 
extreme  caution.  Efflorescent  in  dry  air.  Solu- 
ble in  31  parts  of  water,  65  parts  of  alcohol, 
and  in  325  parts  of  chloroform  at  25°  C.  (77 
F.) ;  soluble  in  6  parts  of  water  at  80°  C.  (176° 
F.),  and  in  20  parts  of  alcohol  at  60°  C.  (140° 
F.) ;  insoluble  in  ether.  When  heated  at  100° 
C.  (212°  F.),  the  salt  loses  its  wrater  of  crystal- 
lization (10.59  percent.),  and  when  anhydrous 
melts  at  200°  C.  (392°  F.).  Upon  ignition, 
it  is  consumed,  leaving  no  residue.  Barium 
chloride  T.S.  produces  in  a  solution  of  the 
salt  a  white  precipitate,  which  is  insoluble  in 
hydrochloric  acid.  Sulphuric  acid  should  pro- 
duce no  color  with  strychnine  sulphate,  but  on 
adding  a  fragment  of  potassium  dichromate,  a 
blue  color  should  be  formed,  changing  to  deep 
violet,  then  to  purplish-red,  cherry-red,  and 
finally  to  orange  or  yellow.  Sulphuric  acid  con- 
taining 1  percent,  of  ammonium  vanadate  pro- 
duces a  deep  violet-blue  color,  changing  to  deep 
purple,  and  finally  to  cherry-red.  Sulphuric 
acid  containing  a  trace  of  potassium  iodate 
produces  a  violet  color,  changing  to  reddish- 
purple.  If  0.1  Gm.  of  the  salt  be  dissolved 
in  a  lew  drops  of  nitric  acid,  evaporated  to 
dryness,  and  1  few  drops  of  ammonia  water 
added  to  the  yellow  residue,  an  orange  color 
will  be  produced,  which  will  turn  momentarily 
reddish-purple,  and  finally  brown,  on  the  addi- 
tion of  a  small  amount  of  alcoholic  potassium 
hydroxide  T.S.  Nitric  acid,  when  added  to  a 
crystal  of  Strychnine  Sulphate  on  a  white 
porcelain  surface,  should  not  produce  more 
than  a  faintly  yellow  color  (limit  of  brucine)." 
U.  >'.  The  chief  advantage  of  this  preparation 
over  strychnine  Is  its  much  greater  solubility 
in  water,  by  which  it  is  better  adapted  to  ex- 
ternal use,  as  for  application  to  blistered  sur- 
faces, or  for  hypodermic  injection,  or  as  an 
dient  in  collyria.  Owing  to  the  presence 
of  sulphuric  acid  and  water  of  crystallization 
in  this  salt,  it  contains  but  about  75  per  cent,  of 
strychnine,  and  the  proportionate  dose  would  be 
therefore  somewhat  greater  than  that  of  the 
alkaloid.1      (See  Strychnina.) 


1  Strychnine  Arsenite  having  been  proposed  as  a 
remedy  by  Grlmelli  of  Modena,  Chiappero  of  Turin, 
undertook  to  prepare  the  salt.  For  this  purpose  he 
dissolved  arsenic  trloxlde  in  water  acidulated  with 
hydrochloric  acid,  and  neutralized  the  arsenic  trloxlde 
with  strychnine.  Hut.  according  to  M.  T.  Ceresoll 
of  Paris,  the  result  was  a  mixture  of  strychnine 
arsenite  and  hydrochloride.  The  latter  chemist  pre- 
pares a  pure  strychnine  arsenite  in  the  following 
manner:  He  takes  3.12  grammes  of  potassium  hy- 
droxide, 3.30  of  arsenic  trioxide,  and  40.00  of  distilled 
water.  Having  dissolved  the  potassium  hydroxide  in 
the  water,  boiling  hot,  he  adds  the  arsenic  trioxide, 
which  is  completely  dissolved.  He  then  dilutes  2.65 
grammes  of  monohydrated  sulphuric  acid  with  20 
grammes  of  distilled  water,  and,  having  heated  the 
mixture  to  ebullition,  adds  12  grammes  of  pure  crys- 
tallized strychnine,  which  is  entirely  dissolved.  The 
two  solutions  being  kept  at  about  the  temperature 
of  100°  F.,  he  pours  the  arsenical  solution  into  that 
of  strychnine.  A  grumous  mass  is  produced,  much 
of  which,  however,  is  dissolved  by  heat.  The  liquid 
being  filtered  boiling  hot  from  the  undissolved   mass. 
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Dose,  one-fortieth  to  one-twentieth  of  a  grain 
(0.0016  to  0.003  Gm.). 

STYRAX.  U.  S.  (Br.) 

ST OR AX 

( sty'rax ) 

"A  balsam  obtained  from  the  wood  and  inner 
bark  of  Liquidambar  orientalis  Miller  (Fam. 
Hamamelidacece) ."  U.  S.  "A  balsam  obtained 
from  the  trunk  of  Liquidambar  orientalis,  Mil- 
ler, and  purified  by  solution  in  ethylic  alcohol, 
filtration,  and  evaporation  of  the  solvent."   Br. 

Styrax  Prseparatus,  Br. ;  Prepared  Storax  •  Styrax 
Liquidus,  Balsamum  Storacis.  Balsamum  Styracis, 
Balsamum  Styrax  Liquidus ;  Liquid  Storax ;  Styrax 
liquide,  Fr.  Cod.;  Styrax,  P.  G. ;  Storax,  Fliissiger 
Storax,  G.;  Storace  liquido,  It.;  Estoraque  liquldo,  Sp. 

All  species  of  the  genus  Liquidambar  as  well 
as  those  of  a  related  genus,  Altingia,  yield 
storax.  The  product  most  valued,  however,  is 
that  obtained  from  L.  orientalis,  Miller. 

Liquidambar  orientalis,  Miller,  Gard.  Diet. 
(1768) -8th  ed.  No.  2;  B.  &  T.  107.— The 
oriental  sweet-gum  is  a  tree  from  twenty  to 
forty  feet  high.  The  palmate  leaves  have  each 
of  their  divisions  obscurely  three-lobed,  and 
are  serrate,  perfectly  smooth,  bright  green  and 
shining  on  the  upper  and  pale  on  the  under 
surface.  The  tree  is  a  native  of  Asia  Minor,  in 
the  southwestern  parts  of  which  it  forms  large 
forests.     It  yields  the  so-called  liquid  storax. 

According  to  the  researches  of  Moeller, 
storax  is  a  pathological  rather  than  a  physio- 
logical product;  when  the  young  wood  is  in- 
jured secretion  reservoirs  are  formed  in  which 
the  storax  is  produced.  (O.  Z.,  1.)  The  more 
recent  accounts  of  the  method  of  collecting  the 
drug  indicate  that  the  outer  bark  is  first  heavily 
bruised,  so  as  to  injure  the  inner  bark,  and 
after  a  time  the  outer  bark  having  been  removed 
the  inner  bark  is  scraped  off.  According  to 
Maltass,  this  inner  bark  is  first  pressed   cold 

which  consists  almost  exclusively  of  potassium  sul- 
phate, the  filtered  liquid  is  evaporated  nearly  to  dry- 
ness, and  the  residue  dissolved  in  absolute  alcohol, 
by  which  the  potassium  sulphate  is  all  left  behind. 
The  undissolved  mass,  after  the  first  filtration,  is 
repeatedly  washed  with  alcohol ;  and  the  alcoholic 
solutions  are  mixed,  concentrated,  and  set  aside  to 
crystallize.  At  the  end  of  two  days  the  arsenite 
separates  in  the  form  of  cubic  crystals. 

Strychnine  arsenite  is  in  white  cubic  crystals,  con- 
taining water,  which  they  lose  in  contact  with  the 
eir,  becoming  almost  efflorescent.  They  are  com- 
pletely decomposed  by  heat,  with  an  empyreumatic 
odor,  and  leave  nothing  but  a  black  and  porous 
charcoal.  Towards  the  end  of  the  vaporization,  dense 
white  vapors  rise  with  the  alliaceous  odor  of  arsenic. 
The  taste  is  bitter  and  metallic.  Strychnine  arsenite 
is  soluble  in  35  parts  of  cold  and  10  of  boiling  water  ; 
is  soluble  also  in  alcohol,  and  less  so  in  ether.  Its 
formula  is  (C«iH22N202)HAs03.  Though  scarcely  yet 
employed,  at  least  to  any  considerable  extent,  as  a 
medicine,  it  would  seem,  from  its  constituents,  to  be 
likely  to  fulfil  important  indications,  and  has  the 
advantage  of  a  uniform  composition.  Consisting  of 
two  ingredients,  each  of  which  is  perhaps  scarcely 
inferior,  as  a  'remedy  in  intermittent  fever,  to  any 
other  except  cinchona  and  its  derivatives,  it  probably 
possesses  strong  antiperiodic  powers,  and  might  very 
properly  be  the  subject  of  trial  in  any  intermittent 
disease  which  proves  rebellious  to  quinine, — the  pre- 
scribes however,  being  always  on  his  guard  against 
Its  poisonous  action.  Its  commencing  dose  should 
not  be  larger  than  the  smallest  dose  of  strychnine. 
(J.  P.  C,  4e  s6r.,  i.  343). 


in  horse-hair  bags,  after  which  hot  water  is 
thrown  over  the  bags  and  they  are  again  pressed. 
Lieutenant  Campbell  states  that  the  inner  bark 
is  first  boiled  with  water,  and,  a  portion  of  the 
balsam  which  rises  having  been  skimmed  off, 
is  then  pressed  so  as  to  extract  the  remainder. 
The  residuary  bark,  after  expression,  is  dried 
in  the  sun,  and  employed  in  various  parts  of 
Turkey  for  fumigation.  It  is  the  drug  known 
in  commerce  as  Storax  bark  or  Cortex  Thy- 
miamatis.  (Hanbury,  P.  J.,  xvi.  463.)  The 
balsam  is  sent  in  casks  to  Constantinople, 
Smyrna,  and  other  ports  of  the  Levant. 

Several  kinds  of  storax  have  been  described. 
The  purest  was  the  storax  in  grains,  which  was 
in  whitish,  yellowish-white,  or  reddish-yellow 
tears,  about  the  size  of  a  pea,  opaque,  soft, 
adhesive,  and  capable  of  uniting  so  as  to  form 
a  mass.  Another  variety,  formerly  called 
styrax  calamita,  from  the  circumstance,  it  is 
supposed,  that  it  was  brought  wrapped  in  the 
leaves  of  a  kind  of  reed,  consisted  of  dry  and 
brittle  masses,  formed  of  yellowish  agglutinated 
tears,  in  the  interstices  of  which  was  a  brown 
or  reddish  matter.  The  French  call  it  storax 
amygdaloide.  This  and  the  preceding  variety 
had  a  pleasant  odor  like  that  of  vanilla. 
Neither  of  them,  however,  is  now  found  in  the 
markets.  It  is  probable  that  one  or  both  of 
these  varieties  may  have  been  the  product  of 
Styrax  officinale.  A  third  variety,  which  is 
sometimes  sold  as  the  styrax  calamita,  is  in 
brown  or  reddish-brown  masses  of  various 
shapes,  light,  friable,  yet  possessing  a  certain 
degree  of  tenacity,  and  softening  under  the 
teeth.  Upon  exposure,  it  becomes  covered  upon 
the  surface  with  a  white  efflorescence  of  styra- 
cin.  It  evidently  consists  of  sawdust,  united  with 
a  portion  of  the  baLsam.  As  found  in  com- 
merce, it  is  usually  in  the  state  of  a  coarse, 
soft,  dark-colored  powder,  mingled  with  occa- 
sional light  friable  lumps  of  various  sizes, 
and  containing  very  little  of  the  balsam.  When 
good,  it  should  yield,  upon  pressure  between 
hot  plates,  a  brown  resinous  fluid  having  the 
odor  of  storax.  Hanbury  states  that  some  of 
this  variety  is  prepared  at  Trieste,  Venice, 
and  Marseilles,  by  mixing  the  residue  of  the 
liquidambar  bark  remaining  after  expression, 
and  reduced  to  coarse  powder,  with  genuine 
liquid  storax.    (P.  J.,  April,  1S63.)1     A  fourth 

1  False  Storax,  Liquidambar  styraciflua,  or  Siceet 
Gum  of  our  Southern  States. — Its  geographical  range 
reaches  into  Mexico,  and  it  yields  a  storax-like  product 
in  an  abundance  proportionate  to  the  heat  of  the 
climate.  A  specimen  from  Guatemala  is  described 
by  Fliickiger  and  Hanbury  as  a  yellow,  opaque  resin, 
of  honey-like  consistence,  becoming  transparent, 
amber-colored,  and  brittle  by  exposure  to  the  air.  and 
having  a  rather  terebinthinous  balsamic  odor  and  but 
little  taste.  Sometimes  it  occurs  as  a  thick  golden- 
brown  fluid.  It  contains  cinnamic  acid  and  stvracin. 
(A.  J.  P.,  1874,  p.  161.)  It  is  soluble  in  alcohol,  and 
has  been  gathered  to  a  considerable  extent  in  the 
United  States  for  the  preparation  of  chewing  gum. 
The  resins  of  Liquidambar  formosana  and  L.  altig- 
iana  are  known  in  Eastern  commerce.  Malay  storax 
is  an  aromatic  resinous  product  obtained  from  the 
Altingia  excelsa,  Xoronha,  L.  altigiana,  Bl.  It  ia 
sometimes  called  rasamala  resin  and  contains  tannic 
acid  besides  a  very  minute  amount  of  cinnamic  and 
benzoic  acids. 
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variety,  which,  under  the  name  of  liquid  storax, 
is  the  one  commonly  used,  is  a  semi-fluid,  adhe- 
sive substance,  brown  or  almost  black  upon 
tbe  surface  exposed  to  the  air,  but  of  a  slightly 
greenish-gray  color  within,  and  of  an  odor 
somewhat  like  that  of  balsam  of  Peru,  though 
less  agreeable.    It  is  kept  in  jars. 

Properties. — The  storax  used  by  pharmacists 
should  correspond  to  the  following  official  direc- 
tions and  tests.  "A  semi-liquid,  grayish,  sticky, 
opaque  mass,  depositing,  on  standing,  a  heavy, 
dark  brown  stratum ;  transparent  in  thin  layers, 
and  having  an  agreeable  odor  and  a  balsamic 
taste.  Insoluble  in  water,  but  completely  solu- 
ble (with  the  exception  of  accidental  impuri- 
ties) in  an  equal  weight  of  warm  alcohol.  If 
the  alcoholic  solution,  which  has  an  acid  reac- 
tion, be  cooled,  filtered,  and  evaporated,  it 
should  leave  not  less  than  70  percent,  of  the 
original  weight  of  the  balsam,  in  the  form  of 
a  brown,  semi-liquid  residue  almost  completely 
soluble  in  ether  and  in  carbon  disulphide,  but 
insoluble  in  petroleum  benzin.  When  heated 
on  a  water-bath,  Storax  becomes  more  fluid, 
and  if  it  be  then  agitated  with  warm  petroleum 
benzin,  the  supernatant  liquid,  on  being:  de- 
canted and  allowed  to  cool,  will  be  colorless. 
and  will  deposit  white  crystals  of  cinnamic  acid 
and  cinnamic  esters."  U.  S.  "  Heated  in  a  test- 
tube  placed  in  boiling  water,  it  becomes  more 
liquid,  but  gives  off  no  moisture;  boiled  with 
solution  of  potassium  bichromate  and  sulphuric 
acid,  it  evolves  an  odor  resembling  that  of 
essential  oil  of  bitter  almonds."    Br. 

As  found  in  commerce,  storax  is  usually  10 
much  adulterated  a.s  to  require  purification  be- 
fore it  can  be  used,  and  in  both  Pharmacopoeias 
processes  were  formerly  given.  Whenever  not 
originally  pure  enough  for  use,  it  should  be 
dissolved  in  alcohol,  the  solution  strained,  and 
the  alcohol  distilled  off  to  a  certain  extent,  and 
then  completely  evaporated  at  a  gentle  heat. 
Among  the  substances  used  in  the  adultera- 
tion of  storax  is  turpentine.  To  detect  it 
1  lager  employed  the  following  method.  He 
liquefied  the  resin,  in  a  tube,  by  means  of  a 
water  bath,  added  half  its  volume  of  absolute 
alcohol,  and  hastened  the  solution  by  agitation; 
he  then  treated  it  with  several  volumes  of  ben- 
zin. This  operation  was  repeated  twice.  The 
liquors  obtained  were  then  evaporated,  in  a 
tared  vessel,  and  there  was  secured,  for  pure 
storax,  a  colorless  residue  (45  to  55  per  cent.), 
with  a  light-blue  opalescence;  for  that  mixed 
with  turpentine,  a  residue  more  considerable, 
vellowish,  and  having  the  terebinthinate  odor. 
(J.  P.  C,  Fev.  1876,  p.  161.) 

Storax  melts  with  a  moderate  heat,  and, 
when  the  temperature  is  raised,  takes  fire  and 
burns  with  a  white  flame,  leaving  a  light, 
spongy,  carbonaceous  residue.  It  imparts  its 
odor  to  water,  which  it  renders  yellow  and 
milky.  Its  active  constituents  are  dissolved  by 
alcohol  and  ether.  Neumann  obtained  from 
480  grains  of  storax  120  of  aqueous  extract, 
and  from  an  equal  quantity  360  grains  of  alco- 


holic extract.  Containing  volatile  oil  and  resin, 
and  yielding  benzoic  or  cinnamic  acid  by  dis- 
tillation, it  is  entitled  to  rank  as  a  balsam. 

The  most  abundant  constituent  of  storax  is 
probably    storesin,    C36Hs5(0H)3,    discovered 
in  1877  by  W.  von  Miller.    This  is  present  both 
free   and    in   the   form   of   a   cinnamic   ester. 
Storesin   is  an   amorphous   substance,   melting 
at    168°    C.    (334.4°    F.),    readily    soluble    in 
petroleum  benzin.     Cinnamic  esters  of  phenyl- 
propyl,  cinnamic  ester  of  ethyl,  cinnamic  ester 
of  benzyl,  and  especially  cinnamate  of  cinnamyl, 
C9H70a.C9H9,    the   so-called    styracin    of    Bo- 
nastre,    have    also    been    observed.      This    last 
compound  can  be  removed  by  ether,  benzene, 
or  alcohol  after  the  separation  from  the  resin 
of  the  cinnamic  acid;  it  is  insoluble  in  water, 
and    volatile    only    in   superheated   steam.     It 
crystallizes  in  tufts  of  long  rectangular  prisms, 
which   melt   at   38°    C.    (100.4°   F.),   but  fre- 
quently  do   not  solidify  readily.     By  concen- 
trated solution   of  potassium   hydroxide,   it  is 
resolved  into  a  cinnamate  and  cinnamic  alcohol 
(sty rone),  C9H10O,  which  latter  is  not  present  in 
liquid  storax.    The  yield  of  cinnamic  acid  varies 
from  6  to  12  per  cent.,  or  even,  according  to 
Lowe,  as  much  as  23  per  cent,  of  crystallized 
cinnamic  acid  can  be  obtained.     The  acid  dis- 
solves   abundantly    in    ether,    alcohol,    or    hot 
water,  slightly   in  cold  water;   it  is  inodorous, 
but   has  an  acrid  taste.     It  fuses  at  133°   C. 
(276.4°   F.),  and  boils  at  290°  C.   (554°   P.). 
Another  minor  constituent  of  storax  is  a  fra- 
grant substance  melting  at  65°  C,  and  possess- 
ing the  odor  of  vanillin,  which  Rump   [Ber.  d. 
Chem.  Ges.,  1878,  1034)  identified.     Miller  also 
shows    that    water    removes    from    the    drug   a 
little  free  benzoic  acid.    There  is  further  found 
in    liquid    storax    a    hydrocarbon,    Cells,    first 
prepared   by   Simon   in   1839,   which   exists   in 
the  resin  as  a  liquid,  and  also  in  a  polymeric 
form  as  a  solid.     The  former,  called  styrol  or 
cinnamene,  has  a  sp.  gr.  of  0.924,  and  a  boiling 
point  of  140°  C.  (294.8°  F.).    It  is  a  colorless, 
mobile  liquid,  possessing  the  odor  and  burning 
taste  of  liquid  storax.    It  has  since  been  formed 
synthetically,     and     has     been     recognized     as 
phenylethylene,  CeHs.CH  =  CH2.   When  heated 
for  a  considerable  time  to  100°  C.   (212°  F.), 
or  for  a  shorter  period  to  200°  C.  (392°  P.), 
it     is    converted    without    change    of    compo- 
sition    into     the    colorless,     transparent     solid 
metastyrol,  which,  unlike  styrol,  is  not  soluble 
in  alcohol  or  in  ether.     Lastly,  there  has  been 
found   in   liquid  storax,   by  J.   H.   van   t'Hoff 
(1876),  about  0.4  per  cent,  of  a  pleasant-smel- 
ling laevo-rotatory  oil  of  the  formula  CioHieO. 
( Pharmacograph'ia,    2d     ed.,     274     and    275.) 
Tschirch  and   L.  v.   Itallie    (A.   Pharm.,  Sept. 
1901,  506)   state  that  styrax  contains  free  cin- 
namic acid,  vanillin,  styrol,  styracin,  cinnamic 
acid-ethyl    ester,    cinnamic     acid-phenylpropyl 
ester  and  storesinol  partly  free  and  partly  as 
cinnamic  acid  ester. 

Uses. — Styrax   is   a  stimulating  expectorant 
and  very  feeble  germicide2  which  was  at  one 
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time  used  in  various  pulmonic  catarrhs,  also 
in  gonorrhoea  and  leucorrhoea,  but  at  present  is 
very  seldom  used  except  as  a  constituent  of 
the  compound  tincture  of  benzoin.  Externally, 
mixed  with  two  or  three  parts  of  olive  oil, 
liquid  storax  was  found  by  H.  Schultze  of 
Magdeburg,  to  be  very  effective  as  a  local 
remedy  in  scabies. 

Dose,  ten  to  twenty  grains  (0.65  to  1.3  Gm.). 

Off.  Prep. — Tinctura  Benzoini  Composita,  17. 8., 
Br. 

SUCCI. 

JUICES 

( suc'ci ) 

Sues  veggtaux,  Fr.;  Pflanzensafte,  G. 

Though  introduced  to  professional  notice  by 
Squire  in  the  year  1835,  and  subsequently  used 
by  many  practitioners,  the  Juices  were  recog- 
nized but  once  by  the  U.  S.  Pharmacopoeia 
(1870).  They  consist  of  the  expressed  juices 
of  fresh  plants,  preserved  by  the  addition  of 
one-third  of  their  bulk  of  alcohol.  Considering 
the  great  inequality  in  strength,  and  of  course 
the  uncertainty  in  operation,  of  fresh  juices 
themselves,  varying  according  to  the  soil, 
climate,  mode  of  cultivation,  season,  and  the 
age  of  the  plant,  it  may  be  questioned  whether 
they  merit  the  prominence  which  has  been  given 
them  in  the  British  Pharmacopoeia. 

SUCCUS  BELLA DONN/E.  Br. 

JUICE  OP  BELLADONNA 

( sue'eus  bel-la-don'nae ) 

Sue  de  Belladone,  Fr. ;  Belladonnasaft,  G. 

"  Bruise  the  fresh  leaves  and  young  branches 
of  Atropa  Belladonna,  Linn.;  press  out  the 
juice;  to  every  three  volumes  of  juice  add  one 
of  Alcohol  (90  per  cent.);  set  aside  for  seven 
days;  filter."    Br. 

Dose,  five  to  fifteen  minims  (0.3  to  0.9  Cc). 

SUCCUS  CONII.  Br. 

JUICE  OF  CONIUM 

(sue'eus  co-ni'1) 

Juice  of  Hemlock  ;  Sue  de  grande  Cigue,  Fr. ;  Schier- 
lingsaft,   G. 

"  Bruise  the  fresh  leaves  and  young  branches 
of  Conium  maculatum,  Linn.;  press  out  the 
juice;  to  eveiy  three  volumes  of  juice  add  one 
of  Alcohol  (90  per  cent.) ;  set  aside  for  seven 
days;  filter."    Br. 

The  albumen  is  probably  coagulated  under 
the  influence  of  the  alcohol;  and  hence  the  pro- 
priety of  directing  filtration. 

The  experiments  of  John  Harley  (A.  J.  P., 
1867,  363)  seemed  to  indicate  that  the  juice  is 
the  best  preparation  of  conium.  He  found  that 
one  fluidounce  of  it  contained  0.42  grain  of 
the  alkaloid,  and  that  five  and  a  half  flui- 
drachms  of  it  produced  very  severe  and  char- 


acteristic symptoms.  Subsequent  experience 
has  shown,  however,  that  Succus  Conii,  at  least 
as  it  reaches  Philadelphia,  is  even  in  the  best 
brands  a  very  uncertain  preparation,  distinctly 
inferior  in  every  way  to  the  U.  S.  fluidextract 
made  from  the  green  fruit.  (See  T.  B.  P.,  1896, 
292.) 

Dose,  one  fluidrachm  (3.75  Cc),  which  may 
be  increased  until  some  effects  are  produced. 

Off.  Prep. — Unguentum  Conii,  Br. 

SUCCUS  HYOSCYAMI.  Br. 

JUICE  OF  HYOSCYAMUS 

(sue'eus  hy-os-cy'a-mi) 

Sue  de  Jusquiame,  Fr.;  Bilsenkrautsaft,  G. 

"  Bruise  the  fresh  leaves,  flowering  tops,  and 
young  branches  of  Hyoscyamus  niger,  Linn.; 
press  out  the  juice;  to  every  three  volumes  of 
juice  add  one  of  Alcohol  (90  per  cent.) ;  set 
aside  for  seven  days;  filter."   Br. 

Dose,  one-half  to  one  fluidrachm  (1.8  to  3.75 
Cc). 

SUCCUS  SCOPARH.  Br. 

JUICE  OF  BROOM 

(sue'eus  sco-pa'ri-I) 

Sue  de  Genet  a  Balais,  Fr. ;  Besenginstersaft,  G. 

"Bruise  fresh  Broom  Tops;  press  out  the 
juice;  to  every  three  volumes  of  juice  add 
one  of  Alcohol  (90  per  cent.) ;  set  aside  for 
seven  days;  filter."   Br. 

In  large  doses  this  juice  is  prone  to  disturb 
the  stomach  and  bowels.  It  is  more  appropri- 
ately used  as  an  adjuvant  to  other  diuretics 
than  alone. 

Dose,  as  a  diuretic,  one  to  two  fluidrachms 
(3.75  to  7.5  Cc). 

SUCCUS  TARAXACI.  Br. 

JUICE  OF  TARAXACUM 

(sue'eus  ta-rax'a-cl) 

Sue  de  Pissenlit,  Fr. ;  Lowenzahnwurzelsaft,  Lowen- 
zahnsaft,  G. 

"  Bruise  fresh  Taraxacum  Root ;  press  out 
the  juice;  to  every  three  volumes  of  juice  add 
one  of  Alcohol  (90  per  cent.) ;  set  aside  for 
seven  days;  filter."   Br. 

Dose,  two  fluidrachms  to  half  a  fluidounce 
(7.5  to  15  Cc).1 

1  Procter's  Preserved  Juice  of  Taraxacum. — Of  the 
fresh  roots  collected  in  September  or  October,  twenty 
pounds  avoirdupois  are  to  be  sliced  transversely, 
reduced  to  a  pulpy  mass  by  grinding  or  contusion, 
then  thoroughly  incorporated  with  four  pints  of 
alcohol  sp.  gr.  0.835,  and  set  aside  in  stoneware  jars. 
After  a  week,  or  a  longer  time,  the  pulpy  mass  is 
to  be  subjected  to  strong  pressure,  and  the  liquor 
filtered  and  bottled  for  use.  Even  after  six  months 
the  pulp  thus  treated  preserves  the  sensible  properties 
of  the  dandelion  in  a  marked  degree.  Should  the 
alcohol  in  the  expressed  liquor  be  objected  to,  it  may 
be  partially  removed  by  evaporation  by  means  of  a 
water  bath  until  the  bulk  of  the  juice  has  been  dimin- 
ished one-sixth ;  eight  ounces  of  sugar  are  then 
added  for  every  pint.      (A.  J.  P.,  xxv.) 
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SULPHONETHYLMETHANUM.  U.  S. 

SULPHONETHYLMETHANE 

( sul-phon-e^thyl-meth-a'num ) 

C,H18S204  =  240.46 

"  Diethylsulphonemethylethylmethane  [  ( CHs) 
(C2H6)C(S02C2H5)2],  a  product  of  the  oxida- 
tion of  the  mercaptol  obtained  by  the  condensa- 
tion of  methylethylketone  with  ethylmercaptan. 
It  should  be  preserved  in  well-stoppered  vials." 
U.  S. 

Trlonal,  Trionalum  :  Diothylsulphone-methvtethyl- 
methane  ;  Trional,  ^Y.  Cod.;  Dit'thvlsulfone-m6thyl- 
ethyl-methane,  Fr. ;  Methylsulfonalum,  P.  O.;  Methyl- 
Bulfonal,  Trional,   O.;  Trional,  Sp. 

Preparation. — Sulphonethylmethane  is  made 
by  passing  hydrochloric  acid  gas  to  saturation 
through  a  mixture  of  ethyl  mercaptan  and 
methyl  ethylketone,  then  oxidizing  the  condensa- 
tion product  (methyl-ethyl-ketone  mercaptol) 
by  treating  it  with  a  weak  solution  of  potas- 
sium permanganate;  the  compound  is  purified 
by  repeated  crystallization  from  its  solutions  in 
boiling  water. 

Sulphonethylmethane  (or  trional)  and  tetro- 
nal *  are  substances  which  are  members  of  the 
group  of  disulphones  to  which  sulphonal  belongs 
and  are  respectively  diethylsulphon-methylethyl- 
methane  and  diethylsulphon-diethyl-methane. 
Their  relationship  to  sulphonal  (diethylsulphon- 
dimethyl-methane)  will  be  readily  seen  by  a 
comparison  of  formulas. 

r  SO2C2H6       r  SO2C2II6       r  so2C2Ha 

p    J  SO2C2H6    r    J  SO2C2H6     r   J  SOaCaH» 
^    1  CHs  M  CHs  M  C2H5 

[  CHs  [  C2H5  I  C2H6 

Sulphonal.  Trional.  Tetronal. 

Properties. — It  is  officially  described  as  in 
"  colorless,  lustrous,  odorless,  crystalline  scales, 
which  have  a  bitter  taste  in  aqueous  solution. 
Soluble  in  195  parts  of  water  at  25°  C.  (77° 
F.),  more  readily  in  boiling  water,  and  readily 
soluble  in  alcohol  and  ether.  When  heated  to 
76°  C.  (168.8°  F.),  it  melts,  and  at  a  red  heat 
is  consumed,  evolving  sulphur  dioxide  and  leav- 
ing no  weighable  residue.  Its  aqueous  solution 
is  neutral  to  litmus  paper.  If  0.1  Gm.  of  Sul- 
phonethylmethane be  heated  with  0.1  Gm.  of 
powdered  charcoal  in  a  dry  test-tube,  the  char- 
acteristic unpleasant  odor  of  mercaptan  will  be 
developed.  If  0.1  Gm.  be  gradually  heated  with 
dried  sodium  acetate,  hydrogen  sulphide  will 
be  evolved.  One  Gm.  dissolved  in  50  Cc.  of 
boiling  water  should  develop  no  odor.     This  so- 

1  Tetronal,  (C2HB)2C(  S0202II5 12.  Diethyl  sulphone 
diethyl  methane  is  made  by  the  same  process  as  that 
used  for  sulphonal  or  sulphonmethane  (see  page  1201) 
with  the  exception  that  diethylketone  is  used  in  place 
of  acetone;  the  product  (diethyl  ketone  mercaptol) 
is  oxidized  by  treatment  with  potassium  permanganate 
and  the  crystals  purified.  It  occurs  in  colorless, 
crystalline  scales,  melting  at  85"  C.  (185°  F.)  ; 
soluble  in  450  parts  of  cold  water  and  readily  soluble 
in  alcohol   and  ether. 

Tetronal  acts  physiologically  like  trional  but  has 
failed  to  come  into  use  as  a  hypnotic.  Practically 
in  pure  insomnia  not  due  to  pain,  trional  is  the  most 
effective,  least  disturbing  and  most  used  of  the 
hypnotics. 


lution,  when  cooled  and  filtered,  should  show 
no  turbidity  on  the  addition  of  barium  nitrate 
T.S.  or  silver  nitrate  T.S.  (absence  of  sulphates 
and  chlorides).  One  drop  of  potassium  per- 
manganate T.S.  added  to  the  aqueous  solution 
of  Sulphonethylmethane  should  not  be  imme- 
diately decolorized  (absence  of  readily  oxidiz- 
able  organic  impurities)."  U.  S. 

Uses. — Sulphonethylmethane  or  trional  is  de- 
void of  local  properties,  is  absorbed  rapidly 
and  acts  much  more  promptly  than  does  sul- 
phonal. Given  to  man  in  doses  of  from  fifteen 
to  twenty  grains  (1.0  to  1.3  Gm.),  it  usually 
causes  in  from  fifteen  minutes  to  an  hour  a 
quiet,  apparently  normal,  sleep,  without  un- 
pleasant  after-effects. 

There  appears  to  be  no  recorded  case  of  fatal 
acute  poisoning  by  trional.  Sixty  grains  (3.9 
Gm.)  are  said  to  have  produced  haematopor- 
phyrinuria,  but  one  hundred  and  twenty  grains 
(7.7  Gm.)  have  been  recovered  from  without 
very  serious  symptoms.  Although  trional  is  less 
prone  than  is  sulphonal  to  cause  chronic  poison- 
ing, a  number  of  cases  have  occurred.  The 
symptoms  have  been  great  lassitude,  giddiness, 
headache,  tinnitus  aurium,  gastro-intestinal 
pain,  vomiting,  obstinate  constipation,  pro- 
nounced tremors,  ataxia,  especially  shown  by 
an  uncertain  gait,  general  paresis,  with  loss  of 
control  over  the  sphincter;  also  lessened  secre- 
tion of  the  urine,  and  haematoporphyrinuria. 
Strangury  has  been  noted,  while  even  the  thera- 
peutic dose  may  cause  excessive  acidity  of  the 
urine.  These  symptoms  differ  from  those 
produced  by  sulphonal  chiefly  in  that  the 
haematoporphyrinuria  is  less  pronounced,  the 
premonitory  symptoms  are  more  marked,  and 
the  result  much  less  frequently  death. 

In  acute  trional  poisoning  the  stomach  should 
be  evacuated;  very  dilute  solution  of  sodium 
carbonate  should  be  given  freely  by  the  mouth 
and  by  hy podermoclysis ;  strychnine  and  car- 
diac stimulants  used  hypodermically  pro  re  nata. 
In  chronic  poisoning  the  most  important  part 
of  the  treatment  is  the  free  administration  in 
every  possible  way  of  a  one  per  cent,  solution 
of  sodium  carbonate. 

Dose,  ten  to  twenty  grains  (0.65  to  1.3  Gm.). 

SULPHONMETHANUM.  U.  S.,  Br. 

SULPHONMETHANE 

( sul-phon-meth-a'num ) 

C7Hi6Sa04  =  226.55 

"  Diethylsulphonedimethylmethane  [  ( CH3 )  »C 
(S02C2He)2],  the  product  of  the  oxidation  of 
the  mercaptol  obtained  by  the  condensation  of 
acetone  with  ethylmercaptan.  It  should  be  pre- 
served in  well-stoppered  vials."  17.  S.  "  Sul- 
phonal, or  dimethyl-methane-diethylsulphone, 
(CH3)2C(S02C2H5)2,  is  a  product  of  the  oxida- 
tion of  mercaptol,  (CH3)2C(SC2Hs)2,  obtained 
from  acetone  and  mercaptan."   Br. 

Sulphonal,  Br.;  Diethylsulphon-dimethyl-metbane ; 
Ac§tone-di6thylsulfone,  Fr.  Cod.;  Sulfonalum,  P.  G.; 
Sulfonal,  G.;  Sulfonate,  It.;  Sulfonal,  Sp. 
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Preparation. — This  compound  belongs  to  the 
class  of  disulphones,  to  which  belong  also  tri- 
onal  and  tetronal.  (See  page  1200.)  It  may  be 
made  by  the  following  processes.  When  anhy- 
drous mercaptan  (ethyl  sulphydrate)  and  anhy- 
drous acetone  are  mixed  and  a  stream  of  dry 
hydrochloric  acid  gas  passed  through,  the  liquid 
gradually  becomes  turbid  and  .separates  into  two 
layers,  the  upper  being  mercaptol  (dithioethyl- 
dimethylmethane),  the  lower,  diluted  hydro- 
chloric acid.  The  mercaptol  is  separated, 
washed,  and  then  oxidized  with  potassium  per- 
manganate, the  liberated  oxygen  converting  the 
mercaptol  into  sulphonal.  It  may  also  be  pre- 
pared by  the  action  of  ethyl  chloride  on  sodium 
thiosulphate,  the  resulting  sodium  ethyl  thiosul- 
phate  being  converted  into  ethyl  mercaptan  and 
acid  sodium  sulphate  by  the  action  of  water. 
This  conversion  is  made  to  take  place  in  the 
presence  of  alcohol,  hydrochloric  acid,  and  ace- 
tone, the  ethyl  mercaptan  being  condensed  to 
mercaptol,  which  is  oxidized  by  potassium  per- 
manganate, sulphonal  being  the  result.  It 
forms  heavy  colorless  prismatic  crystals,  melt- 
ing at  125.5°  C,  which  are  not  very  soluble 
in  cold  water,  but  more  readily  in  boiling  water, 
and  in  alcohol  and  alcoholic  ether.  A  char- 
acteristic test  is  to  fuse  the  sulphonal  in  a 
small  dry  test-tube,  heat  to  about  280°  C,  and 
to  the  clear  liquid  add  pyrogallic  (or  gallic) 
acid.  The  liquid  becomes  brown  and  gives  off 
the  characteristic  odor  of  mercaptan  or  sulphur 
alcohol.  Heating  with  potassium  cyanide  or 
even  with  powdered  charcoal  will  effect  the  same 
decomposition. 

Properties. — It  is  officially  described  as  in 
"  colorless,  inodorous,  and  nearly  tasteless  pris- 
matic crystals.  Soluble  in  360  parts  of  water, 
47  parts  of  alcohol,  45  parts  of  ether,  and  in 
16  parts  of  chloroform  at  25°  C.  (77°  F.) ; 
soluble  in  15  parts  of  boiling  water,  and  in  2 
parts  of  boiling  alcohol;  soluble  in  benzene. 
When  heated  to  125.5°  C.  (258°  F.)  it  melts, 
and  at  a  red  heat  it  is  consumed,  evolving 
vapors  of  sulphur  dioxide  and  leaving  no 
weighable  residue.  Its  aqueous  solution  is  neu- 
tral to  litmus  paper.  If  0.1  Gm.  of  Sulphon- 
methane  be  heated  with  0.1  Gm.  of  powdered 
charcoal  in  a  dry  test-tube,  the  characteristic 
unpleasant  odor  of  mercaptan  will  be  developed. 
If  0.1  Gm.  be  gradually  heated  with  dry  sodium 
acetate,  hydrogen  sulphide  will  be  evolved.  Its 
solution  in  boiling  water  should  develop  no  odor. 
This  solution,  after  cooling  and  filtering,  should 
show  no  turbidity  upon  the  addition  of  either 
barium  nitrate  T.S.  or  silver  nitrate  T.S.  (ab- 
sence of  sulphates  and  chlorides).  If  1  drop 
of  potassium  permanganate  T.S.  be  added  to 
an  aqueous  solution  of  Sulphonmethane,  the 
liquid  should  not  be  immediately  decolorized 
(absence  of  readily  oxidizable  organic  im- 
purities)." U.  S.  The  British  Pharmacopoeia 
gives  the  following  description:  "Colorless, 
inodorous,  nearly  tasteless  prismatic  crystals ; 
without  action  on  litmus;  melting  at  258°  F. 
(125.5°    C).     Soluble  in  15  parts  of  boiling 
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water,  in  450  parts  of  cold  water,  in  50  parts 
of  cold  alcohol  (90  per  cent.),  very  soluble  in 
boiling  alcohol  (90  per  cent.),  soluble  in  ether. 
Heated  to  redness  with  free  access  of  air,  it 
burns,  evolving  sulphurous  anhydride,  and  leav- 
ing no  residue  (absence  of  mineral  impurity). 
If  a  mixture  of  Sulphonal  with  an  equal  weight 
of  potassium  cyanide  be  heated,  the  odor  of 
mercaptan  is  evolved,  and  when  to  the  solution 
of  the  product  in  water  excess  of  hydrochloric 
acid  and  a  few  drops  of  test-solution  of  ferric 
chloride  are  added,  a  reddish  color  is  developed. 
It  evolves  hydrogen  sulphide  when  gradually 
warmed  with  dried  sodium  acetate.  It  should 
yield  no  characteristic  reaction  with  the  tests 
for  chlorides  or  sulphates."  Br. 

Uses. — In  the  lower  animals  sulphonmethane 
produces  sleep,  which,  if  the  dose  has  been 
sufficient,  deepens  into  coma  accompanied 
by  paresis,  tremors,  and  convulsions.  Occa- 
sionally loss  of  power  notably  in  the  hind  legs 
precedes  the  cerebral  symptoms.  The  action 
of  the  drug  upon  the  circulation  seems  to  be 
very  feeble  although  it  has  not  been  thoroughly 
made  out.  According  to  Schick,  the  nerves  and 
muscles  are  not  altered,  so  that  the  symptoms 
must  be  centric  in  origin.  Kast  found  that  the 
blood  is  not  changed,  and,  according  to  W. 
J.  Smith,  tissue-change  is  not  influenced. 

Kast  believed  that  sulphonal  is  eliminated  in 
the  form  of  a  highly  soluble  organic  compound, 
probably  a  sulphonic  acid.  Jaffe  and  Jolles 
have,  however,  each  obtained  unaltered  sul- 
phonal from  the  urine;  but  it  would  appear 
probable  that  the  greater  part  of  the  sulphonal 
splits  up  in  the  system  so  as  to  yield  ethylsul- 
phonic  acid,  which  escapes  in  the  urine  (W. 
J.  Smith). 

When  sulphonal  is  given  to  human  beings 
in  doses  of  from  fifteen  to  thirty  grains,  sleep 
usually  develops  in  from  half  an  hour  to  an 
hour.  It  is  usually  quiet,  and  not  followed  by 
disagreeable  after-effects,  although  sometimes 
mental  confusion  and  lassitude  remain.  Over 
pain  sulphonal  exerts  no  influence.  It  was 
originally  asserted  by  Kast  that  the  drug  would 
prove  especially  useful  in  insomnia  from  car- 
diac diseases,  but  further  experience  does  not 
sustain  this.  Occasionally  sulphonal  produces 
nausea,  headache,  depression  or  other  disagree- 
able after-effects,  and  in  old  people  or  those 
suffering  from  mental  enf eeblement,  mental  con- 
fusion is  likely  to  occur.  Chronic  poisoning 
has  frequently  been  caused  by  the  continuous 
use  of  sulphonal.  The  symptoms  develop  sud- 
denly without  distinct  prodromes,  and  usually 
continue  to  the  fatal  issue  (75  per  cent,  of 
cases).  The  most  characteristic  and  often  first 
manifestation  is  pink  to  dark  red  urine,  which 
stains  linen,  etc.,  followed  by  constipation, 
vomiting,  gastric  tenderness,  ataxia,  anuria, 
paresis,  loss  of  reflexes,  albuminous,  bloody  (it- 
suppressed  urine,  collapse;  after  death  a  wide- 
spread fatty  degeneration  has  been  found.  No 
effective  treatment  is  known,  but  large  amounts 
of  alkalized  water  (soda)  should  be  given  by 
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the  mouth  and  by  hypodermoclysis.  Even 
after  therapeutic  doses  of  sulphonal  a  measles- 
like  rash  often  appears. 

Whenever  sulphonal  is  given  largely  or  for 
a  length  of  time,  the  urine  should  be  carefully 
watched,  and  any  smoky  or  dark  appearance  of 
the  excretion  should  be  the  signal  for  the  im- 
mediate withdrawal  of  the  drug.  That  enor- 
mous doses  of  sulphonal  may  be  recovered  from 
is  shown  by  the  case  reported  by  Neisser,  in 
which  over  three  ounces  are  said  to  have  been 
taken,  six  hours  elapsing  before  any  medical 
treatment  was  instituted.  In  the  case  reported 
by  Knaggs,  four  hundred  and  fifty  grains  pro- 
duced death  after  unconsciousness  lasting  for 
three  days,  with  complete  anuria. 

Dose,  from  ten  to  forty  grains  (0.65  to  2.6 
Gm.),  which  should  always  be  given  in  fine 
powder,  compressed  pills  frequently  passing 
through  the  bowels  unchanged. 

SULPHUR  LOTUM.  U.  S. 

WASHED  SULPHUR 

(sul'phur  lo'tum) 

8  =  11.88 

"  Washed  sulphur,  when  dried,  should  contain 
not  less  than  99.5  percent,  of  pure  Sulphur." 
V.  8. 

Florcs  Sulphuris  Lotl  :  Soufre  Sublime  Lav<5,  Fr. 
Cod.;  Sulphur  Depuratum.  /'.  O.;  (JcroiniRtcr  Srhwe- 
f>l,  Gereinlgte  s<-hw«>fHl>lumen,  O.;  Solfo  sublimato 
e  levato.   It.;  Azufre   lavado,   Sp. 

*  "  Sublimed  Sulphur,  one  hundred  grammes 
[or  3  ounces  av.,  231  grains]  ;  Ammonia  Water, 
ten  cubic  centimi  tcrs  [or  162  minims]  ;  Water, 
a  sufficient  quantity.  l'ass  the  Sublimed  Sul- 
phur through  a  No.  30  sieve,  mix  it  thoroughly 
with  one  hundred  cubic  centimeters  [or  3  fluid- 
ounces,  183  minims]  of  Water,  add  the 
Ammonia  Water,  and  digest  for  three  days, 
agitating  occasionally.  Then  add  one  hundred 
cubic  centimeters  [or  3  fluidounces,  183  minims] 
of  Water,  transfer  the  mixture  to  a  muslin 
strainer,  and  wash  the  Sulphur  with  Water  until 
the  washings  cease  to  impart  a  blue  color  to 
red  litmus  paper.  Then  allow  it  to  drain,  press 
the  residue  strongly,  dry  it  rapidly  at  a  mod- 
erate heat,  pass  it  through  a  No.  30  sieve,  and 
keep  it  in  well-stoppered  bottles."    U.  S. 

Sublimed  sulphur  is  frequently  contaminated 
with  small  quantities  of  sulphuric  acid  and 
other  impurities,  and  the  object  of  the  am- 
monia in  the  above  process  is  to  neutralize  the 
acid,  the  salt  being  subsequently  washed  out  and 
to  remove  any  arsenical  contamination.  (See 
Sulphur  Sublimatum.) 

Properties. — It  is  officially  described  as  "  a 
fine  yellow  powder,  without  odor  or  taste. 
Insoluble  in  water;  readily  soluble  in  carbon 
disulphide;  slightly  soluble  in  absolute  alcohol; 
more  readily  soluble  in  petroleum  benzin,  ben- 
zene, oil  of  turpentine,  and  many  other  oils ;  also 
in  ether,  chloroform,  and  in  boiling  aqueous 
solutions  of  alkali  hydroxides.     At  about  115° 


C.  (239°  F.)  it  fuses  to  a  yellow,  mobile  fluid, 
which  upon  further  heating  becomes  dark  and 
viscid,  until  a  temperature  above  300°  C. 
(572°  F.)  is  reached,  when  it  becomes  a  thin 
liquid  boiling  at  448°  C.  (838.4°  P.).  If  air 
be  admitted,  it  burns  to  sulphur  dioxide,  which 
is  identified  by  its  characteristic  odor,  and  by 
its  blackening  a  strip  of  paper  moistened  with 
mercurous  nitrate  T.S.  held  in  the  gas.  The 
amount  of  residue  left  after  volatilizing  or 
igniting  a  weighed  portion  of  dried  Washed 
Sulphur  should  not  exceed  0.2  percent.  If  0.5 
Gm.  of  Washed  Sulphur  be  boiled  with  10  Cc. 
of  sodium  hydroxide  T.6.,  it  should  be  dis- 
solved, leaving  no  appreciable  residue  (absence 
of  earthy  and  metallic  impurities).  If  0.5 
Gm.  of  Washed  Sulphur  be  digested  for  sev- 
eral hours  with  10  Cc.  of  ammonia  water,  the 
liquid  filtered,  and  the  clear  filtrate  evaporated 
to  dryness  on  a  water-bath,  then,  after  adding 
1  Cc.  of  nitric  acid  and  again  evaporating,  the 
solution  obtained  by  dissolving  the  residue  in 
10  Cc.  of  hydrochloric  acid  (8  percent.)  should 
not  respond  to  the  Modified  Gutzeit's  Test  for 
arsenic  (see  Part  III,  Test  No.  17).  If  5 
Cc.  of  water  be  agitated  with  2  Gm.  of  Washed 
Sulphur,  the  liquid  should  not  change  the  color 
of  blue  or  red  litmus  paper  (absence  of  acid 
and  of  ammonia). "    U.  S. 

Dose,  one  to  three  drachms  (3.9  to  11.6  Gm.). 

Off.  Prep. — Pulvis  Glycyrrhizse  Compositua,  U. 
H.;  Sulphuris  lodidum,  U.  8.;  Unguentum  Sul- 
phuric, 17.  B. 

SULPHUR  PR/ECIPITATUM.  U.  S.,  Br. 

PRECIPITATED  SULPHUR  [Milk  of  Sulphur.  Br.] 

(su.rpb.ur  prae-clp-j-ta'tum) 

S  =  31.83 

"  Precipitated   Sulphur,   when    dried,   should 

contain    not    less   than    99.5   percent,   of   pure 

Sulphur."     U.    S.     "  Sulphur   precipitated    by 

hydrochloric  acid  from  a  solution  of  calcium 

sulphides    and    thiosulphate,    which    has    been 

made  by  boiling  together  sulphur  and  lime  in 

water."   Br. 

Lac  Sulphuris  ;  Milk  of  Sulphur  ;  Maglsterium  Sul- 
phuris :  Soufre  pr£cipite\  Fr.  Cod. ;  Lalt  de  Soufre, 
Jr.;  Sulfur  pricdpitatum,  P.  O. ;  Schwefelmllch,  Q.} 
Solfo  precipitato,  It. 

*  "  Sublimed  Sulphur,  one  hundred  grammes 
[or  3  ounces  av.,  231  grains]  ;  Lime,  fifty  gram- 
mes [or  1  ounce  av.,  334  grains] ;  Hydrochloric 
Acid,  Water,  each,  a  sufficient  quantity.  Slake 
the  Lime,  and  mix  it  uniformly  with  five  hun- 
dred cubic  centimeters  [or  16  fluidounces,  435 
minims]  of  Water.  Add  the  Sublimed  Sul- 
phur, previously  sifted,  and,  after  thorough 
mixing,  add  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6£  fluidrachms]  of  Water,  and 
boil  the  mixture  in  a  porcelain  or  glass  vessel 
during  one  hour,  stirring  or  agitating  very  fre- 
quently, and  replacing  the  Water  lost  by  evap- 
oration. Then  cover  the  vessel,  and  permit  the 
contents  to  cool  and  become  clear  by  subsiden^. 
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Carefully  draw  off  the  clear  solution,  and  filter 
the  remainder.  To  the  united  liquids  add  gradu- 
ally, and  with  constant  stirring,  Hydrochloric 
Acid  previously  diluted  with  an  equal  volume  of 
Water,  until  the  liquid  is  nearly  neutralized,  still 
retaining,  however,  an  alkaline  reaction  and  a 
yellow  color.  Collect  the  precipitate  on  a 
strainer,  and  wash  it,  until  the  washings  are 
tasteless  and  cease  to  give  a  precipitate  upon  the 
addition  of  ammonium  oxalate  test  solution. 
Then  dry  the  product  rapidly,  at  a  moderate 
heat,  and  keep  it  in  well-stoppered  bottles." 
U.  S. 

The  process  for  precipitated  sulphur  was  not 
changed  in  the  last  revision.  The  Br.  Pharm. 
in  its  official  definition  outlines  the  method  used 
in  the  U.  S.  preparation. 

In  the  U.  S.  process  three  molecules  of  cal- 
cium oxide  react  with  six  atoms  of  sulphur  to 
form  two  molecules  of  calcium  disulphide  and 
one    of    calcium    thiosulphate    (hyposulphite) ; 

3CaO  +  (Sa)a  =  2CaS2  -f  CaSaOa 
On  the  addition  of  the  hydrochloric  acid,  six 
atoms  of  sulphur  are  precipitated  (four  from 
the  two  molecules  of  calcium  disulphide  and 
two  from  the  one  molecule  of  calcium  thiosul- 
phate), and  the  calcium  and  oxygen  unite  with 
the  hydrochloric  acid,  so  as  to  form  calcium 
chloride  and  water,  according  to  the  reaction : 
2CaS2  +  CaS203  +  6HC1  = 

3CaCla  +  3HaO  +  (Sa)s 
This  rationale  is  not  exactly  applicable  to  the 
British  process  of  1885,  in  which  the  proportion 
of  the  sulphur  to  the  lime  employed  was  greater 
than  in  that  of  the  U.  S.  Pharm.,  and  on  ac- 
count of  this  greater  excess  of  sulphur  the 
reaction  takes  place  as  follows: 

3CaO  +  (S2)e  =  2CaS5  +  CaS203 
a  calcium  pentasulphide  being  formed.  Hydro- 
chloric acid  is  the  most  eligible  precipitant  for 
the  sulphur,  as  it  gives  rise  to  calcium  chloride, 
which  is  a  very  soluble  salt  and  is  easily  washed 
away.  Sulphuric  acid  is  wholly  inadmissible, 
as  it  generates  calcium  sulphate,  which,  from 
its  sparing  solubility,  becomes  necessarily  inter- 
mingled with  the  precipitated  sulphur.  Ac- 
cording to  Schweitzer,  the  best  material  from 
which  to  precipitate  the  sulphur  is  potassium 
sulphide,  formed  by  boiling  sulphur  with  po- 
tassium hydroxide.  Otto  of  Brunswick,  finds 
that  potassium  sulphide  is  likely  to  contain 
copper  sulphide,  and  therefore  he  prefers  cal- 
cium sulphide. 

Properties. — Precipitated  sulphur  is  in  fri- 
able lumps,  of  a  white  color,  with  a  pale  yel- 
lowish-green tint,  and  consisting  of  finely 
divided  pax-ticles  slightly  cohering,  or,  as  offi- 
cially described,  is  "  a  fine,  amorphous  powder, 
of  a  pale  yellow  color,  without  odor  or  taste. 
Insoluble  in  water;  very  slightly  soluble  in 
absolute  alcohol;  readily  soluble  in  carbon  di- 
sulphide, petroleum  benzin,  benzene,  oil  of  tur- 
pentine, and  many  other  oils;  also  in  ether, 
chloroform,  and  in  boiling  aqueous  solutions 
of  alkali  hydroxides.  At  115°  C.  (239°  F.) 
Precipitated  Sulphur  melts,  and  at  a  higher  tem- 


perature it  volatilizes,  or,  if  air  be  admitted, 
burns  to  sulphur  dioxide.  If  1  Gm.  of  Pre- 
cipitated Sulphur  be  ignited,  it  should  not  leave 
a  weighable  residue.  If  1  Gm.  of  Precipitated 
Sulphur  be  digested  for  several  hours  with  10 
Cc.  of  ammonia  water  and  the  liquid  filtered, 
one-half  of  the  clear  filtrate  should  not  leave  a 
residue  on  evaporation;  if  the  remainder  be 
evaporated  to  dryness  on  a  water-bath,  then, 
after  adding  1  Cc.  of  nitric  acid  and  again 
evaporating,  the  solution  obtained  by  dissolving 
the  residue  in  10  Cc.  of  hydrochloric  acid 
(8  percent.)  should  not  respond  to  the  Modi- 
fied Gutzeit's  Test  for  arsenic  (see  Part  III, 
Test  No.  17) .  If  5  Cc.  of  water  be  agitated  with 
2  Gm.  of  Precipitated  Sulphur,  the  liquid 
should  not  change  the  color  of  blue  or  red  lit- 
mus paper  (absence  of  acid  and  alkali)."  U.  S. 
For  a  paper  on  Selenium  in  Sulphur  by  T.  D. 
Reed,  see  Proc.  A.  Ph.  A.,  1897,  251.  "A  gray- 
ish-yellow soft  powder,  free  from  grittiness  and 
from  the  smell  of  hydrogen  sulphide.  Under 
the  microscope  it  is  seen  to  consist  of  opaque 
globules,  without  any  admixture  of  crystalline 
matter.  It  responds  to  the  chemical  tests  men- 
tioned under  '  Sulphur  Sublimatum.'  "  Br.  The 
German  test,  that  1  Gm.  of  precipitated  sulphur 
should  dissolve  in  5  Gm.  of  carbon  disulphide, 
is  trustworthy,  according  to  Fittinger.  Precipi- 
tated sulphur  is  entirely  dissipated  by  heat; 
water  boiled  with  it  should  not  redden  litmus. 
When  recently  prepared,  it  is  devoid  of  taste, 
but  possesses  a  peculiar  odor.  When  long  ex- 
posed, in  a  moist  state,  to  the  air,  it  becomes 
strongly  contaminated  with  sulphuric  acid. 
From  its  color  it  was  formerly  called  lac  sul- 
phuris,  or  mUk  of  sulphur.  It  is  insoluble  in 
water,  but  dissolves  in  a  boiling  solution  of 
potassium  hydroxide,  and  in  oil  of  turpentine 
by  the  aid  of  heat.  When  of  a  brilliant  white 
color,  the  presence  of  calcium  sulphate  may  be 
suspected,  in  which  case  the  preparation  will  not 
be  wholly  volatilized  by  heat.  If  pure,  it  com- 
municates a  harsh  feel  when  rubbed  between  the 
fingers,  owing  to  the  friction  of  the  particles. 
Precipitated  sulphur  differs  from  sublimed  sul- 
phur in  being  in  a  state  of  more  minute  division, 
and  in  presenting,  after  fusion,  a  softer  and 
less  brittle  mass.  Its  peculiarities  are  supposed 
to  depend  upon  the  presence  of  water,  which, 
however,  is  found  in  too  small  a  quantity  to 
constitute  a  regular  hydrate.  According  to 
Rose,  its  white  color  is  occasioned  by  the  pres- 
ence of  a  small  proportion  of  hydrogen  sul- 
phide. Soubeiran  states  that  it  always  contains 
some  hydrogen  sulphide,  causing  it  to  differ  as  a 
therapeutic  agent  from  sublimed  sulphur. 

Uses. — Precipitated  sulphur  possesses  medici- 
nal properties  similar  to  those  of  sublimed  sul- 
phur. Its  state  of  extreme  division  renders  it 
more  readily  suspended  in  liquids.  It  is  some- 
times selected  for  forming  sulphur  ointments; 
these  are  lighter  in  color  and  smoother  than 
those  made  with  sublimed  sulphur. 

Dose,  one  to  three  drachms  (3.9  to  11.6  Gm.). 

Off.  Prep. — Trochiscus  Sulphuris,  Br. 


1204 


Sulphur  Sublimatum. 


PART  I. 


SULPHUR  SUBLIMATUM.  U.  S.,  Br. 

SUBLIMED  SULPHUR 

(sul'phur  sub-li-ma'tum) 

S  =  31.83 

"  It  should  contain  not  less  than  99  percent, 
of  pure  Sulphur.''  U.  S.  "  May  be  prepared, 
more  or  less  directly,  from  native  sulphur  or 
sulphides."  Br. 

Flores  Sulphuris ;  Brimstone ;  Soufre  Sublime.  Fr. 
Cod.;  Fleur  (Creme)  de  Soufre,  Fr. ;  Sulfur  subli- 
matum, P.  O. ;  Schwefel,  Schwefelblumen,  Schwefel- 
bliithe,  O. ;  Solfo  subllmato,  It.;  Azufre  sublimado, 
Azufre,   8p. 

Natural  States. — Sulphur  is  very  generally 
disseminated  throughout  the  mineral  kingdom, 
and  is  almost  always  present,  in  minute  quan- 
tity, in  animal  and  vegetable  matter.  Among 
vegetables,  it  is  particularly  abundant  in  mus- 
tard and  other  cruciform  plants.  It  occurs 
in  the  earth  either  native  or  in  combination. 
When  native  it  is  found  in  masses,  translucent 
or  opaque,  or  in  the  powdery  form  mixed  with 
various  earthy  impurities.  In  combination  it 
is  usually  united  with  certain  metals,  as  iron, 
lead,  mercury,  antimony,  copper,  and  zinc, 
forming  compounds  called  sulphides.  Native 
sulphur  is  most  abundant  in  volcanic  countries. 
and  is  hence  called  volcanic  sulphur.  The  most 
productive  mines  of  sulphur  are  found  in 
Sicily  (400  distinct  sulphur  workings  existing 
there,  with  a  present  annual  production  of 
538,354  tons)  and  in  the  former  Pontifical 
States.  In  1SG9  or  1S70  sulphur  in  Large  masses 
was  discovered  in  the  volcanic  island  of  Saba, 
one  of  the  Dutch  West  Indies,  about  110  miles 
south  of  St.  Thomas.  Sulphur  exists  as  a  min- 
eral in  widely  separated  localities  and  in  enor- 
mous quantities  in  the  Western  United  States. 
A  large  mine  of  native  sulphur  has  been  opened 
in  California,  about  twenty  miles  from  Santa 
Barbara,  and  seven  from  the  sea  coast.  In 
1872  a  great  hill  of  almost  pure  sulphur  was 
found  about  900  miles  west  of  Omaha  and  30 
miles  south  of  the  Union  Pacific  Railroad.  Two 
hundred  miles  south  of  Salt  Lake  City  there  is 
a  deposit  of  sulphur  two  thousand  feet  square 
and  of  an  unknown  thickness,  shafts  having 
been  sunk  sixty  feet  without  reaching  the  bot- 
tom. This  sulphur  is  said  to  be  free  from 
arsenic  and  antimony  and  is  a  surface  deposit. 
Much  sulphur  has  been  found  in  Mount  Hum- 
boldt, Nevada,  and  Sulphur  Mountain,  as  it 
is  called,  in  the  Yellowstone  National  Park, 
is  largely  composed  of  the  mineral.  The  only 
localities  in  the  United  States  in  which  sulphur 


is  actively  mined,  however,  are  the  Cove  Creek 
Mine,  Utah,  and  in  Calcasieu  Parish,  La.,  where 
the  Union  Sulphur  Company  is  now  operating 
on  an  extensive  scale,  and  a  sulphur  deposit 
underlying  a  quicksand  is  being  mined  by  the 
Frasch  process.  A  double-walled  iron  pipe  is 
driven  through  the  quicksand  into  the  sulphur 
bed,  and  steam  having  been  sent  down  between 
the  walls  of  the  pipe,  the  melted  sulphur  is 
raised  in  the  inner  pipe.  An  annual  production 
of  300,000  tons  can  readily  be  obtained  from 
this  locality.  Sulphur  exists  in  large  quantities 
in  various  localities  in  Japan.  It  is  estimated 
that  at  Atosanobori  there  are  five  million  tons 
of  superior  ore.  The  importations  of  sulphur 
from  Sicily  amounted  in  1903  to  191,033  tons, 
but  in  1905  dropped  to  84,579  tons;  the  do- 
mestic production  in  1903  was  35,098  tons, but 
in  1905  it  increased  to  232,000  tons.  It  is 
probable  that  in  a  year  or  two  the  Louisiana 
production  will  bring  about  the  cessation  of  all 
importation  from  Sicily. 

An  estimate  of  the  amount  of  sulphur  con- 
sumed in  the  United  States  during  1902  to  1904 
is  presented  in  the  table  below. 

Extraction. — Sulphur  is  obtained  either  from 
sulphur  earths  or  from  the  native  iron  and 
copper  sulphides,  called  iron  and  copper  pyrites. 
The  sulphur  earths  are  placed  in  earthen  pots 
set  in  oblong  furnaces  of  brick  work.  From  the 
upper  and  lateral  part  of  each  pot  a  tube  pro- 
ceeds obliquely  downwards,  which  communi- 
cates with  the  upper  part  of  a  similar  pot,  situ- 
ated outside  the  furnace,  and  perforated  near  its 
bottom,  to  allow  the  melted  sulphur  to  flow 
into  a  vessel  containing  water,  conveniently 
placed  to  receive  it.  Fire  being  applied,  the 
sulphur  rises  in  vapor,  leaving  the  impurities 
behind,  and,  being  condensed  again,  flows  from 
the  perforated  pot  into  a  vessel  containing  the 
water.  Sulphur  as  thus  obtained  is  called  crude 
sulphur,  and  contains  about  one-twelfth  of  its 
weight  of  earthy  matter.  For  purification  it 
is  generally  melted  in  a  cast  iron  vessel.  When 
the  fusion  is  complete,  the  impurities  subside, 
and  the  purer  sulphur  is  dipped  out  and  poured 
into  cylindrical  wooden  moulds,  which  give  it 
the  form  of  solid  cylinders  about  an  inch  in 
diameter,  called  in  commerce  roll  sulphur  or 
cane  brimstone.  The  dregs  of  this  process, 
ground  to  powder,  constitute  a  very  impure 
kind  of  sulphur,  of  a  gray  color,  called  in  com- 
merce sulphur  vivum  or  horse  brimstone.  The 
above  process  purifies  the  sulphur  but  imper- 
fectly. At  the  same  time  it  causes  a  consider- 
able loss,  as  the  dregs  just  mentioned  contain 
a  large  proportion  of  sulphur.    A  more  eligible 


Source. 


Domestic  sulphur  and  sulphur  content  of  pyrite 

Imported  sulphur 

Sulphur  content  of  imported  pyrite      .... 


1902. 


Long  tons 
97,636 
174,939 
196,786 


469,301 


1903. 


Long  tons 
108,967 
191,033 
189,184 


489,184 


1904. 


539,855 
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mode  of  purification  consists  in  distilling  the 
crude  sulphur  from  a  large  cast  iron  still  set 
in  brickwork  over  a  furnace,  and  furnished 
with  an  iron  head.  The  head  has  two  lateral 
communications,  one  with  a  chamber  of  brick 
work,  the  other  with  an  iron  receiver  immersed 
in  water,  which  is  constantly  renewed  to  cool  it 
sufficiently  to  cause  the  sulphur  to  condense  in 
the  liquid  form.  When  the  tube  between  the 
still  and  the  receiver  is  shut,  and  that  communi- 
cating with  the  chamber  is  open,  the  sulphur 
condenses  on  its  walls  in  the  form  of  an 
impalpable  powder,  and  constitutes  sublimed 
sulphur,  or  flowers  of  sulphur.  If,  on  the  other 
hand,  the  communication  with  the  chamber  be 
closed,  and  that  with  the  receiver  open,  the 
sulphur  will  condense  in  the  latter  in  the  fused 
state,  and,  when  cast  in  cylindrical  moulds, 
foi*ms  the  roll  sulphur  of  commerce. 

In  the  island  of  Anglesea,  and  at  Swansea, 
Wales,  large  quantities  of  sulphur  are  obtained 
from  imported  Spanish  copper  pyrites  in  the 
process  for  extracting  the  metal.  The  furnaces 
in  which  the  ore  is  roasted  are  connected  with 
chambers  in  which  the  volatilized  sulphur  is 
condensed. 

A  process  for  separating  pure  sulphur  from 
the  residue  of  the  manufacture  of  soda  (calcium 
sulphide),  proposed  by  Max  Schaffner,  has  been 
used  in  most  of  the  soda  factories  of  Germany, 
and  has  been  introduced,  to  a  greater  or  less 
extent,  in  England,  Trance,  and  Belgium. 
(See  details,  A.  J.  P.,  1869,  p.  545.)  We  shall 
confine  ourselves  to  an  outline.  The  process 
is  divided  into  three  parts :  first,  the  preparation 
of  the  soda  solution  by  heaping  up  the  soda 
residue  in  the  air,  whereby  oxidation  takes 
place,  and  polysulphides  and  thiosulphates 
are  formed,  which  are  extracted  by  lixiviation; 
secondly,  the  solution  thus  obtained  is  decom- 
posed in  close  stone  or  iron  vessels,  by  hydro- 
chloric acid,  which  decomposes  the  polysul- 
phides and  thiosulphates,  with  precipitation  of 
sulphur;  and,  thirdly,  the  sulphur  is  obtained 
pure  by  fusing  it  under  water,  with  steam  and 
a  pressure  of  If  atmospheres.  Calcium  chlo- 
ride remains  in  solution,  gypsum  is  suspended, 
and  the  addition  of  a  little  milk  of  lime  neutral- 
izes any  free  acid  present,  and  with  the  sul- 
phur forms  calcium  sulphide,  which  dissolves 
whatever  arsenic  sulphide  may  be  present,  leav- 
ing the  sulphur  free  from  impurities.  This 
collects  in  the  bottom  of  the  kettle,  and  is 
drawn  off  into  moulds.  From  60  to  65  per  cent. 
of  pure  sulphur  is  thus  obtained  from  the 
soda  residue.  A.  M.  Chance  (J.  Soc.  Chem. 
Ind.,  1888,  p.  162)  has  described  a  process 
which  after  several  years  of  experiment  has 
been  perfected,  and  seems  likely  to  solve 
definitely  the  problem  of  sulphur  recovery,  if, 
as  stated,  95  per  cent,  of  the  sulphur  can  be 
either  recovered  as  brimstone  or  burned  in  sul- 
phur furnaces  for  the  manufacture  of  sulphuric 
acid.  Chance  passes  limekiln  gases  (carbon 
dioxide  and  nitrogen)  into  the  vats  of  alkali 
waste,  liberating  thereby  the  sulphur  as  hydro- 


gen sulphide.  This  mixed  with  nitrogen  goes 
into  another  vessel  of  alkali  waste,  when  H2S 
and  CaS  unite  to  form  Ca(HS)2,  a  calcium 
sulphydrate,  while  the  nitrogen  is  allowed  to 
escape.  The  Ca(HS)2  is  now  decomposed  by 
a  fresh  quantity  of  CO2,  and  thus  liberates  a 
double  quantity  of  hydrogen  sulphide.  This  is 
so  pure  that  when  mixed  with  the  requisite 
quantity  of  air  and  passed  over  anhydrous 
ferric  oxide  at  a  dull  red  heat  the  hydrogen  is 
burned,  liberating  the  sulphur,  according  to  the 
reaction : 

H2S  +  0  =  H2O  +  S 
The  sulphur  can  be  obtained  either  in  the  sub- 
limed or  in  the  fused  form,  according  to  the 
temperature  of  the  chamber.  The  present 
annual  production  by  the  Chance  process  in 
England  amounts  to  20,000  tons. 

Crude  sulphur  comes  to  this  country  prin- 
cipally from  Messina,  in  Sicily,  and  the  ports  of 
Italy.  Roll  sulphur  and  the  flowers  are  usually 
brought  from  Marseilles.  Good  Sicilian  sul- 
phur does  not  contain  more  than  3  per  cent,  of 
impurity,  consisting  chiefly  of  earths.  The 
Louisiana  sulphur  the  extraction  of  which  is 
described  on  page  1204  enters  commerce,  having 
the  purity  of  99.9  per  cent.  Crude  sulphur 
is  employed  by  the  manufacturers  of  sulphuric 
acid,  and,  as  it  is  very  variable  in  quality,  it 
becomes  important  to  ascertain  its  value.  This 
may  be  done  by  drying  a  given  weight  of  it 
and  submitting  it  to  combustion.  The  weight 
of  the  incombustible  residue,  added  to  that  lost 
in  drying,  gives  the  amount  of  impurity. 

Properties. — Sulphur  is  a  non-metallic  ele- 
ment, existing  in  several  allotropic  states.  In 
its  ordinary  state  it  is  a  brittle  solid,  of  a  pale 
yellow  color,  permanent  in  the  air,  and  exhibit- 
ing a  crystalline  texture  and  shining  fracture. 
It  has  a  slight  taste,  and  a  perceptible  odor 
when  rubbed.  When  pure  its  sp.  gr.  is  about 
2,  but  it  varies  a  little  in  density  in  its  different 
allotropic  states.  Occasionally,  from  impurity, 
its  sp.  gr.  is  as  high  as  2.35.  Its  atomic 
weight  is  31.83,  and  its  symbol  S.  It  is  a  poor 
conductor  of  heat,  and  becomes  negatively  elec- 
tric by  friction.  The  melting  point  of  sulphur 
varies  with  its  allotropic  state,  which  is  readily 
altered  by  heat.  Pure  sulphur  melts  and  sub- 
limes at  114.5°  C.  (238°  F.).  If  heated  above 
its  melting  point,  it  undergoes,  in  proportion 
to  the  heat  applied,  a  progressive  change,  which 
will  cause  it,  upon  slow  cooling,  to  solidify  at 
a  temperature  lower  than  that  at  which  it  was 
melted;  and  if  it  be  remelted  it  will  be  found 
to  have  a  higher  melting  point  than  before. 
Melted  sulphur  is  perfectly  limpid,  and  of  a 
bright  yellow  color.  When  sulphur  is  melted, 
and,  after  partial  cooling,  the  crust  formed  on 
its  surface  is  pierced,  and  the  fluid  portion 
poured  out,  it  may  be  obtained  in  slender  mono- 
clinic  crystals,  constituting  an  allotropic  condi- 
tion of  the  element.  This  variety,  however, 
gradually  passes  back  into  the  more  permanent 
variety  found  in  nature.  When  sulphur  is 
heated    above    its    melting    point,    it    becomes 
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deeper  in  color  and  less  fluid.  At  200°  C. 
(392°  F.)  it  has  a  deep  brown  color,  and  is 
60  viscid  that  it  cannot  be  poured  from  the 
containing  vessel.  If  the  temperature  be  still 
further  increased,  the  sulphur  resumes  its 
fluidity,  but  retains  its  brown  color.  Finally, 
when  the  temperature  reaches  448.4°  C.  (839° 
F.),  it  boils,  forming  a  yellow  vapor,  and 
may  be  distilled.  If  melted  sulphur,  heated 
above  200°  C.  (392°  F.),  is  suddenly  cooled 
by  being  poured  out  into  water,  it  becomes 
a  reddish-brown  plastic  mass,  with  alteration 
of  properties,  called  soft  sulphur  (viscid  sul- 
phur), which  constitutes  another  allotropic  va- 
riety, and  is  employed  in  taking  impressions 
of  medals,  etc.  This  form  of  sulphur  resumes 
the  hard  state,  but  not  its  original  color,  after 
the  lapse  of  a  few  days,  or  suddenly  if  heated 
to  100°  C.  (212°  F.).  Sulphur  is  insoluble  in 
water,  but  soluble  in  alkaline  solutions,  petro- 
leum, rectified  coal  naphtha,  the  fixed  oils,  oil 
of  turpentine  and  other  volatile  oils,  alcohol 
and  ether,  chloroform,  and  carbon  disulphide. 
One  of  its  best  solvents  is  carbon  disulphide, 
from  solution  in  which  it  crystallizes  generally 
in  rhombic  octahedra,  forms  belonging  to  a  dif- 
ferent system  from  the  monoclinie  prisms  ob- 
tained by  crystallizing  melted  sulphur  by  cool- 
ing. Hence  sulphur  is  said  to  be  dimorphous. 
Eugene  Pelouze  has  observed  that  the  oils 
obtained  by  distilling  the  tar  from  gas  works 
dissolve  most  sulphur  at  a  temperature  near 
their  boiling  point,  and,  if  a  saturated  solution 
at  this  heat  were  to  be  allowed  to  cool,  it  would 
deposit  sulphur  in  a  crystalline  form,  and  M. 
C.  Wiedmann  has  suggested  the  application  of 
this  property  to  extraction  of  sulphur  from 
native  sulphur  earths  and  ores,  and  from  the 
residue  of  coal-gas  works.  {A.  J.  P.,  June, 
1871,  p.  267.) 

The  allotropic  states  of  sulphur  have  been 
studied  chiefly  by  Brodie,  Magnus  and  Weber, 
and  Berthelot.  These  states  are  induced,  for 
the  most  part,  by  heat,  and  are  dLstinLruHied 
by  the  crystalline  form  of  the  sulphur,  and  by 
its  solubility  or  non-solubility  in  carbon  disul- 
phide. Insoluble  sulphur  is  the  name  priven 
to  that  part  of  the  soft  sulphur  which  is  left 
undissolved  by  the  disulphide,  amounting  to 
between  one-third  and  nearly  one-half  of  the 
former.  Brodie  was  unable  to  determine  the 
melting  point  of  this  sulphur,  but  found  it  con- 
siderably above  120°  C.  (248°  F.),  or  the 
melting  point  of  prismatic  sulphur.  Flowers 
of  sulphur  contain  about  one-third  of  their 
weight  of  insoluble  sulphur. 

According  to  Mares,  sulphur  mixed  with  cal- 
cium carbonate,  in  the  presence  of  the  organic 
matters  of  the  soil,  is  converted  at  first  into 
hydrogen  sulphide,  then,  under  the  influence  of 
air  and  porous  bodies,  into  sulphuric  acid, 
finally  into  calcium  sulphate,  but  Egidio  Pol- 
lacer,  on  the  contrary,  thinks  that  sulphur 
in  contact  with  calcium  carbonate  passes  very 
readily  into  sulphuric  acid,  and  then  to  calcium 
sulphate,    independently    of    organic    matters, 


and  without  being  preliminarily  changed  into 
hydrogen  sulphide,  and  this  opinion  he  sup- 
ports by  several  experiments.  (J.  P.  C,  Oct. 
1874,  p.  330.) 

Sulphur  takes  fire  at  about  the  temperature 
of  148.8°  C.  (300°  F.),  and  burns  with  a  blue 
flame,  combining  with  the  oxygen  of  the  air, 
and  giving  rise  to  sulphurous  oxide,  SOa.  The 
combinations  of  sulphur  are  numerous,  and  are 
among  the  most  powerful  chemical  agents.  It 
forms  with  oxygen  four  oxides,  sulphurous 
oxide  (sulphur  dioxide),  SOa,  sulphuric  oxide 
(sulphur  trioxide),  SOs,  sulphur  sesquioxide, 
SaOs,  and  sulphur  heptoxide,  Sa07.  The  first  two 
of  these  oxides,  by  their  union  with  water,  form 
sulphurous  acid,  HaS03,  and  sulphuric  acid,  Ha 
SO«.  There  are  also  known  hypo  sulphurous 
acid,  HaSOa,  the  corresponding  oxide  of  which 
is  not  known,  and  in  combination  thiosulphuric 
acid  (frequently  spoken  of  as  hyposulphurous 
acid  ),  HaSa03,  persulphuric  acid,  HaSaOs,  and  a 
series  of  acids,  HaSaOe,  H3S3O6,  HaS40e,  and 
HaKsOe,  called  the  thionic  series.  It  forms  with 
hydrogen,  hydrogen  sulphide  (hydrosulphmic 
acid  or  sulphuretted  hydrogen),  and  with  the 
metals,  various  sulphides.1     Some  of  the  sul- 


1  tUrri  Hulphidum,  FeS  ;  87.33.  Ferrous  Sulphide. 
"  Protosulphide  of  Iron,  prepared  by  melting  together 
Iron,  in  small  pieces,  and  Sublimed  Sulphur."  U.  8. 
1870. 

This  was  introduced  Into  the  U.  S.  Pharmacopoeia 
<if  INTO  as  the  material  from  which  hydrogen  sulphide 
may  be  obtained,  which,  though  not  official,  is  in  con- 
stant use  as  a  reagent,  and  is  often  employed  wilh 
gnat  advantage  in  processes  for  isolating  toe  active 
principles  of  medicinal  substances.  Ferrous  sulphide 
is  best  prepared  by  bringing  iron  and  aulphui  into 
contact  at  a  red  or  white  heat.  The  following  are 
the  processes  of  the  late  Dublin  and  Edinburgh 
l'harinacopo'ias. 

"  Take  of  rods  of  Iron,  of  the  size  employed  in 
the  manufacture  of  nails,  any  convenient  number. 
Having  raised  them  to  a  strong  red  or  white  heat, 
apply  them  In  succession  by  their  heated  extremities 
to  sticks  of  Sulphur,  operating  so  that  the  melted 
Sulphide,  as  it  is  formed,  may  drop  into  a 
cistern  tilled  with  water,  and  be  thus  protected  from 
oxidation.  The  water  being  poured  off,  let  the  pro- 
duct be  separated  from  the  Sulphur  with  which  it  is 
mixed,  and,  when  dried,  let  it  be  enclosed  in  a  well- 
stopped   bottle."     Dub. 

"  An  Inferior  sort,  good  enough,  however,  for  many 
purposes,  Is  obtained  by  heating  one  part  of  Sublimed 
Sulphur  and  three  of  Iron  Filings,  in  a  crucible,  in 
a  common  fire  till  the  mixture  begins  to  glow,  and 
then  removing  the  crucible,  and  covering  it  until 
the  action,  which  at  first  increases  considerably,  shall 
come   to    an    end."     Ed. 

Iron  and  sulphur  form  a  number  of  sulphides,  such 
as  ferrous  sulphide,  FeS,  ferric  disulphide.  FeSj  (this 
occurs  In  nature  as  common  or  cubic  pyrites),  and 
ferric  sesquisulphide,  Fe2S3,  which,  while  not  found 
free  in  nature,  occurs  in  magnetic  pyrites,  the  formula 
of  which  is  Fe7S8  or  5FeS  +  Fe2S3.  When  the  sul- 
phide is  obtained  by  the  application  of  solid  sulphur 
to  white-hot  iron,  the  product  corresponds  with  mag- 
netic pyrites;  but  when  procured  by  heating  flowers 
of  sulphur  with  an  excess  of  iron  filings,  as  directed 
in  the  above  Edinburgh  process,  a  protosuiphide  is 
formed  mixed  with  metallic  iron.  When  sulphur  is 
applied  to  white-hot  iron  over  water,  the  metal 
appears  to  become  hotter,  burns  with  scintillations 
in  the  vapor  of  the  sulphur,  and  changes  instantly 
to  sulphide,  which,  being  comparatively  fusible,  melts 
into  globules  ;  these  drop  into  the  water,  which  serves 
to  extinguish  them. 

Properties. — Ferrous  sulphide  has  a  yellowish  color 
and  the  metallic  lustre.  When  obtained  over  water 
it  is  in  the  form  of  brownish-yellow  globules  having 
a  somewhat  crystalline  texture.  When  pure  it  fur- 
nishes a  yellow  powder,  and  dissolves  in  dilute  sul- 
phuric or  hydrochloric  acid  without  leaving  a  residue 
of  sulphur,  and  with  the  production  of  hydrogen 
sulphide   free   from   admixture   of  hydrogen.     As   pre- 
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phides  are  analogous  to  oxy-acids,  others  to 
basic  hydroxides;  and  these  different  sulphides, 
by  combining  with  one  another,  form  com- 
pounds which,  from  their  analogy  to  salts,  are 
called  by  Berzelius  sulphosalts. 

Sulphur,  when  obtained  by  roasting  the 
native  sulphide,  sometimes  contains  arsenic,  and 
is  thereby  rendered  poisonous.  Sicilian  sul- 
phur, being  volcanic,  is  not  subject  to  this 
impurity.  The  common  English  roll  sulphur  is 
sometimes  made  from  iron  pyrites,  and  is  then 
prone  to  contain  orpiment  (arsenic  trisulphide) . 
This  impurity  may  be  detected  by  heating  the 
suspected  sulphur  with  nitric  acid.  The  arsenic, 
if  present,  will  be  converted  into  arsenic  tri- 
oxide,  and  the  nitric  solution,  diluted  with 
water,  neutralized  with  sodium  carbonate,  and 
acidulated  with  hydrochloric  acid,  will  give  a 
yellow  precipitate  of  arsenic  pentasulphide 
with  a  stream  of  hydrogen  sulphide.  A  pre- 
cipitate may  be  more  readily  obtained  from 
the  nitric  solution  if,  after  neutralization,  sul- 
phurous acid  be  added,  which  will  convert 
the  arsenic  acid  into  arsenous  acid.  This  is 
more  easily  decomposed  by  the  hydrogen  sul- 
phide, but  the  precipitate  obtained  will  now  be 
the  trisulphide.  Sulphur,  when  perfectly  pure, 
is  wholly  volatilized  by  heat,  and  soluble  with- 
out residue  in  oil  of  turpentine.  According  to 
Playfair,  a  solution  of  sodium  nitro-prusside  is 
a  delicate  test  for  the  alkaline  sulphides,  pro- 
ducing with  them  a  violet  tint.  Bailey  of 
West  Point,  employed  the  same  test  for  de- 
tecting sulphur  in  any  compound.  The  sub- 
stance suspected  to  contain  it  is  fused  with 
sodium  carbonate,  with  the  addition  of  carbo- 
naceous matter  if  necessary.  If  sulphur  be 
present  it  will  be  converted  into  sodium  sul- 
phide, and  upon  the  addition  of  a  small  portion 
of  the  fused  mass  to  a  drop  of  the  nitro-prus- 
side the  characteristic  violet  tint  will  be  pro- 
duced. 

Sublimed  sulphur,  usually  called  flowers  of 
sulphur   (flores  sulphuris),1   is  "a  fine,  yellow 

pared,  however,  by  the  usual  processes,  it  is  not 
entirely  soluble  in  dilute  sulphuric  acid,  a  portion  of 
uncombined  sulphur  being  left.  The  fused  globules 
have  the  composition  5FeS  +  FeS2,  or,  according  to 
some,  5FeS  +  Fe2S3.  This  sulphide  is  employed  solely 
as  a  pharmaceutical  agent  for  the  production  of 
hydrogen  sulphide.  It  yields  this  gas  by  reaction 
with  diluted  sulphuric  acid. 

FeS  +  H2S04  =  H2S  +  Fe.S04 
Sulphuretted    hydrogen    is    a    colorless    gas,    with    an 
odor  like  that  of  putrid  eggs.      Its  sp.  gr.   is  1.1782. 
It  saturates  bases,   with  which  it  forms  salts  called 
sulphides. 

1  Ventilated  (Dusted)  Sulphur. — Wacker  gives  the 
name  "ventilated  sulphur"  to  finely  divided  (dusty) 
sulphur,  which  is  obtained  by  subjecting  finely  pow- 
dered sulphur  to  the  action  of  a  blower  whereby  the 
fine  particles  are  carried  into  large  compartments  pro- 
vided for  the  purpose.  The  operation  must,  however,  be 
conducted  in  an  atmosphere  devoid  as  much  as  possi- 
ble of  oxygen  (such  as  illuminating  or  fuel  gas),  since 
the  finely  divided  sulphur  is  liable  to  cause  explosion 
in  the  presence  of  oxygen.  The  product  is  pale  yel- 
low, resembles  precipitated  sulphur,  and  will  pass 
through  sieves  of  200  meshes  to  the  inch.  Its  ex- 
treme fineness  renders  it  superior  to  the  ordinary 
powdered  or  flowers  of  sulphur  for  many  purposes  for 
which  these  are  commonly  used,  and  particularly  for 
spraying  grape  vines  infected  with  the  disease  of  the 
leaves  called  "  oidium,"  for  which  ordinary  flowers 
of  sulphur  is  popularly  employed  in  Italy.  (Ph.  Oen- 
tralh.,  July  4,   1901,  417.) 


powder,  having  a  slight  characteristic  odor,  and 
a  faintly  acid  taste.  Insoluble  in  water ;  readily 
soluble  in  carbon  disulphide;  slightly  soluble 
in  absolute  alcohol;  more  readily  soluble  in 
petroleum  benzin,  benzene,  oil  of  turpentine, 
and  many  other  oils;  also  in  ether,  chloroform, 
and  in  boiling  aqueous  solutions  of  alkali  hy- 
droxides. At  about  115°  C.  (239°  F.)  it  fuses 
to  a  yellow,  mobile  fluid,  which  upon  further 
heating,  becomes  dark  and  viscid,  until  a  tem- 
perature above  300°  C.  (572°  F.)  is  reached, 
when  it  becomes  a  thin  liquid  boiling  at  448° 
C.  (838.4°  F.).  In  the  air  it  burns  to  sulphur 
dioxide,  characterized  by  its  odor,  and  by  its 
blackening  a  strip  of  paper  moistened  with 
mercurous  nitrate  T.S.  held  in  the  gas.  When 
agitated  with  water,  the  latter  gives  an  acid 
reaction  with  litmus  paper.  The  amount  of 
residue  left  after  volatilizing  or  burning  a 
weighed  portion  of  well-dried  Sublimed  Sul- 
phur should  not  exceed  0.5  percent."  U.  S. 
"A  slightly  gritty  powder  of  a  bright  greenish - 
yellow  color,  without  taste  and  without  odor. 
Under  the  microscope  it  is  seen  to  consist  of 
almost  opaque  irregular  particles  without  any 
admixture  of  crystalline  matter.  It  burns  with 
a  blue  flame,  forming  sulphurous  anhydride; 
and  is  entirely  volatilized  by  heat.  It  should 
not  have  any  action  upon  litmus.  Solution  of 
ammonia,  agitated  with  it,  and  filtered,  does 
not  on  evaporation  leave  any  residue  (absence 
of  arsenium  sulphide)."  Br.  It  is  always  con- 
taminated with  a  little  sulphuric  acid,  which 
is  formed  at  the  expense  of  the  oxygen  of  the 
air  contained  in  the  subliming  chambers.  Ac- 
cordingly, it  always  reddens  litmus,  and,  if  the 
acid  is  present  in  considerable  quantity,  some- 
times cakes.  It  may  be  freed  from  acidity 
by  careful  washing  with  diluted  ammonia  water. 
(See  Sulphur  Lotum.) 

Uses. — Sulphur  is  laxative,  diaphoretic,  and 
resolvent.  It  is  supposed  to  be  rendered  soluble 
by  the  alkali  of  the  bile.  Mialhe  taught  that 
it  is  carried  into  the  circulation  by  the  fatty 
matters  in  the  alimentary  canal  which  dissolve 
it.  (M.  T.  G.,  June,  1868,  p.  642.)  It  evi- 
dently passes  off  by  the  pores  of  the  skin,  as 
is  shown  by  the  fact  that  silver  carried  in  the 
pockets  of  patients  under  a  course  of  it  be- 
comes blackened  with  a  coating  of  sulphide. 
The  stools  which  it  occasions  are  usually  semi- 
solid, and  it  is  gentle  in  its  operation,  unless 
it  contain  a  good  deal  of  acid,  when  it  may 
cause  griping;  the  liability  of  the  sublimed  sul- 
phur to  contain  acid  renders  it  less  eligible  for 
exhibition  than  the  washed  sulphur,  from  which 
all  acidity  is  removed.  The  diseases  in  which 
sulphur  is  principally  used  are  hemorrhoids, 
atonic  gout,  chronic  rheumatism,  chronic 
catarrh,  and  asthma.  It  has  also  been  given 
as  an  antiperiodic,  being  considered  particu- 
larly applicable  to  cases  in  which  the  apyrexia 
is  incomplete. 

Applied  locally,  sulphur  is  a  specific  in 
scabies.  It  is  sometimes  applied  as  an  air 
bath,  in  the  form  of  sulphurous  acid  gas,  the 
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head  being  protected  from  its  effects.1  It  has 
been  used  to  a  considerable  extent  in  diphtheria, 
the  flowers  being  blown  by  means  of  a  tube, 
or  a  little  cone  of  paper  like  a  lamp  lighter, 
upon  the  fauces  from  four  to  six  times  a  day. 
The  external  use  of  sulphur  is  strongly  recom- 
mended by  O'Connor  of  London,  in  sciatica  and 
chronic  articular  rheumatism.  The  limb  affected 
is  covered  with  sulphur,  and  bandaged  with 
new  flannel,  over  which  sheets  of  wadding  are 
wrapped.  The  dressing  should  not  be  taken 
off  for  several  days,  as  its  earlier  removal  would 
interfere  with  the  absorption  of  the  sulphur,  on 
which  its  curative  effect  depends.  (L.  L.,  Am. 
ed.,  June,  1857,  p.  507.)  The  dose  of  sulphur 
is  from  one  to  three  drachms  (3.9  to  11.6  Gm.), 
mixed  with  syrup  or  molasses,  or  taken  in  milk. 
It  is  often  combined  with  potassium  bitartrate, 
or  with  magnesia. 

According  to  Hannon  of  Brussels,  soft  sul- 
phur, recently  prepared,  possesses  valuable 
therapeutic  properties,  not  as  a  laxative,  but  as 
a  stimulant  to  the  circulation,  lungs,  and  skin, 
far  more  active  than  ordinary  sulphur.  The 
dose  of  soft  sulphur  is  from  twenty  to  fifty 
grains  (1.3  to  3.2  Gm.),  given  in  the  form 
of  pill.  It  has  also  been  successfully  employed 
for  filling  the  hollows  of  carious  teeth.  (P.  J., 
xvii.  330.)  Sublimed  sulphur  has  been  used  with 
extraordinary  success  in  South  Africa  and  the 
Philippines  in  the  treatment  of  amoeboid  dysen- 
tery. It  acts  probably  by  killing  the  amoeba. 
It  may  be  given  in  divided  doses  up  to  two 
hundred  grains   (13  Gm.)   a  day. 

Much  sulphur  is  consumed  in  the  arts,  prin- 
cipally in  the  manufacture  of  gunpowder  and 
of  sulphuric  acid. 

Dose,  one  to  three  drachms  (3.9  to  11.6  Gm.). 

Off.  Prep. — Antimonium  Sulphuratura,  Br.; 
Confectio  Sulphuris,  Iir. :  Emplastrum  Ammoniaci 
cum  Hydrargyro,  Br.;  Emplastrum  Hydrargyri, 
Br.;  Potassa  Sulphurata,  Br.;  Pulvis  Glycyrrhizae 
Compositus,  Br.;  Sulphur  Lotum,  U.  S.;  Sulphur 
Praecipitatum,  U.  8.;  Sulphuris  Iodidum,  Br. 

SULPHURIS  IODIDUM.  U.  S.,  Br. 

SULPHUR  IODIDE 

(sul'phu-rls  i-6d'i-dum) 

Sulfur  Iodatum  :  Ioduretum  Sulfuris ;  Iodure  de 
Soufre,  Fr. ;  Jodschwefel,  O. 

* "  Washed  Sulphur,  twenty  grammes  [or 
308  grains] ;  Iodine,  eighty  grammes  [or  2 
ounces  av.,  360  grains].  Mix  the  Sulphur  and 
Iodine  thoroughly  by  trituration;  introduce 
the  mixture  into  a  flask,  close  the  orifice  loosely, 
and,  by  means  of  a  water-bath,  gradually  and 
with  occasional  agitation  apply  a  heat  not  ex- 


1  Sulphur  candles  are  now  furnished  by  manufac- 
turers, and  are  made  by  inserting  wicks  into  melted 
sulphur  contained  in  a  can ;  as  the  sulphur  cools, 
the  wicks  retain  an  upright  position,  and  to  obtain 
the  effects  of  sulphurous  acid  gas  it  suffices  to  light 
the  wicks  and  permit  the  fumes  to  come  in  contact 
with  moist  air.  They  are  used  for  disinfecting  apart- 
ments,   etc. 


ceeding  60°  C.  (140°  F.),  until  the  ingredients 
combine  and  become  of  a  uniformly  dark  color 
throughout.  Then  increase  the  heat  to  the  boil- 
ing point  of  the  water,  so  as  to  fuse  the  mass. 
Should  any  Iodine  have  sublimed  and  con- 
densed on  the  glass,  incline  the  flask  so  as  to 
combine  the  Iodine  with  the  fused  mass,  and 
then  pour  the  latter  upon  a  porcelain  plate  or 
other  suitable  cold  surface.  When  it  is  cold 
break  the  product  into  pieces  of  suitable  size, 
and  keep  them  in  a  glass-stoppered  bottle,  in 
a  cool  place."    U.  S. 

'•  Iodine,  4  ounces  (Imperial)  or  100  gram- 
mes; Sublimed  Sulphur,  1  ounce  (Imp.)  or  25 
grammes.  Intimately  mix  the  Sublimed  Sul- 
phur with  the  Iodine;  heat  the  mixture  gently 
in  a  loosely  corked  flask;  when  the  mass  be- 
comes uniformly  dark,  increase  the  temperature 
so  as  to  produce  liquefaction;  allow  the  pro- 
duct to  cool  in  the  flask.  The  flask  should  then 
be  broken,  and  the  solidified  mass  of  Sulphur 
Iodide  reduced  to  fragments,  which  should  be 
kept  in  a  well-closed  vessel."   Br. 

Both  of  the  official  processes  were  derived 
from  the  French  Codex.  Though  formerly  offi- 
cial with  the  London  and  Dublin  Colleges,  it 
was  omitted  in  the  first  British  Pharmacopoeia, 
to  be  resumed  in  that  of  1898.  The  process 
simply  effects  a  combination  of  the  two  elements 
by  melting  them  together. 

"  Properties. — Sulphur  iodide  is  in  "  brittle 
masses  of  a  crystalline  fracture  and  a  grayish- 
black,  metallic  lustre,  having  the  odor  of  iodine 
and  a  somewhat  acrid  taste.  Almost  insoluble  in 
water;  soluble  in  about  60  parts  of  glycerin; 
very  soluble  in  carbon  disulphide.  Alcohol, 
ether,  and  a  solution  of  potassium  iodide  dis- 
solve the  iodine,  leaving  the  sulphur.  Con- 
tinued boiling  with  water  vaporizes  all  of  the 
iodine,  leaving  about  20  percent,  of  sulphur 
as  residue.  On  exposing  Sulphur  Iodide  to  the 
air,  it  gradually  loses  iodine.  On  heating  it, 
some  iodine  sublimes  at  first;  at  a  somewhat 
higher  temperature  a  sublimate  is  formed,  con- 
taining both  iodine  and  sulphur.  At  a  still 
higher  temperature,  the  whole  is  volatilized, 
leaving  only  a  trace  of  residue.  If  0.5  Gm. 
of  finely  pulverized  Sulphur  Iodide,  together 
with  1  Gm.  of  potassium  iodide,  be  dissolved 
in  20  Cc.  of  water  (the  sulphur  separating),  not 
less  than  28  Cc.  of  tenth-normal  sodium  thiosul- 
phate  V.S.  should  be  required  for  complete 
decolorization  of  the  mixture,  using  starch 
T.S.  as  indicator."  U.  S.  "A  grayish-black 
solid  substance,  with  a  radiate  crystalline 
appearance.  It  resembles  iodine  in  smell,  and 
in  the  property  of  staining  the  skin.  Soluble 
in  60  parts  of  glycerin;  insoluble  in  cold  water. 
When  boiled  with  water  the  iodine  passes  off 
in  vapor,  and  the  sulphur  remains  as  an  in- 
soluble residue  having  about  one-fifth  of  the 
weight  of  the  Sulphur  Iodide  taken."  Br. 
This  compound  is  chemically  regarded  as  iodine 
disulphide,  I2S2,  or,  as  sometimes  stated,  sul- 
phur subiodide.  Its  solution  in  glycerin  would 
probably   prove   useful,   in   some   cases,   as  a 
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substitute  for  the  ointment  of  this  iodide. 
It  is  rapidly  decomposed,  when  in  a  state 
of  powder,  upon  the  addition  of  several 
of  the  volatile  oils,  violet  vapors  of  iodine 
being  evolved,  and  the  odor  of  sulphur  per- 
ceived. (G.  W.  Patterson.)  Sulphur  iodide 
has  been  very  usefully  employed  as  an  external 
remedy  in  various  skin  diseases,  such  as  tinea 
capitis,  lupus,  lepra,  etc.,  applied  in  the  form 
of  ointment.  (See  Unguentum  Sulphuris 
Iodidi.)  Internally,  it  has  been  used  with 
alleged  great  advantage  in  human  glanders. 
(Bourdon  of  Paris,  Ann.  Ther.,  1858,  239.) 
Off.  Prep. — Unguentum  Sulphuris  Iodidi,  Br. 

SUMBUL.  U.  S.  (Br.) 

SUMBUL  [Musk-root] 

( sumTaul ) 

"  The  dried  rhizome  and  root  of  an  undeter- 
mined plant,  probably  of  the  family  Umbel- 
UfercE."  U.  S.  "  The  dried  transverse  slices 
of  the  root  of  Ferula  Sumbul,  Hook."  Br. 

Sumbul  Radix.  Br.;  Racine  de  Sumbul  Fr.;  Sum- 
bulwurzel,  Moschuswurzel,  O. 

Under  the  name  of  sumbul  or  jatamansi,  a 
root  has  long  been  used  in  India,  Persia,  and 
other  parts  of  the  East,  as  a  perfume,  an 
incense  in  religious  ceremonies,  and  medic- 
inally. It  was  the  root  of  a  then  unknown 
plant,  supposed  to  be  umbelliferous,  and,  from 
the  character  of  the  root,  to  grow  in  low  wet 
places.  The  plant  is  said  to  inhabit  no  part  of 
British  India,  but  the  regions  to  the  north  and 
east  of  it,  as  Nepaul,  Bootan,  Bucharia,  etc. 
The  root  is  taken  northward  to  Russia,  and 
reaches  the  rest  of  Europe  through  St.  Peters- 
burg. The  physicians  of  Moscow  and  St. 
Petersburg  were  the  first  to  employ  it  on  the 
continent  of  Europe.  Granville  first  introduced 
it  to  the  notice  of  the  profession  in  Great 
Britain  and  in  this  country.  It  has  also  been 
imported  into  England  from  India,  whither 
it  was  brought  from  a  great  distance.  The 
plant  which  was  recognized  by  the  U.  S.  P. 
1890  as  the  source  of  the  sumbul  of  the  day 
was  the  Ferula  Sumbul,  Hooker  fil.,  Bot.  Mag. 
(1875)   t.  6196. 

Euryangium  Sumbul,  Kauffmann,  Nouv. 
Mem.  Soc.  Imp.  Nat.  de  Moscow  (1871),  xiii. 
t.  24,  25. — This  plant  was  first  discovered 
by  the  Russian  Fedschenko  in  1869,  growing 
at  an  elevation  of  3000  feet  in  the  mountains 
which  separate  Russian  Turkestan  from  Bu- 
charia. In  1871  it  was  described  by  Kauffmann, 
who  erected  a  new  genus  on  characters  de- 
pendent upon  the  enormous  size  of  the  vittae  in 
the  immature  fruit.  The  plant  has  been  cul- 
tivated in  the  Moscow  botanical  gardens,  and, 
less  successfully,  at  Kew,  and  it  has  been  found 
that  the  vittae  almost  disappear  in  ripening, 
and  do  not  afford  a  good  generic  character. 
The  plant  is  described  as  an  enormous  umbel- 
lifer,  reaching  a  height  of  eight  feet,  and  hav- 


ing a  solid,  cylindrical,  slender  stem,  which 
in  the  upper  part  gives  origin  to  about  twelve 
slender  divaricate  branches.  The  root-leaves 
are  two  and  a  half  feet  long,  with  short,  chan- 
nelled, broadly  dilated,  completely  clasping  peti- 
oles. They  are  triangular  in  outline,  tripinnate, 
with  the  alternate  divisions  fine.  The  stem-leaves 
rapidly  decrease  in  size  until  they  become  mere 
sheathing  bracts.  The  flowers  are  polygamous, 
the  fruit  from  three-eighths  to  one-half  inch 
long  by  one-fourth  inch  wide;  the  mericarps 
oblong-oval,  dorsally  much  compressed,  thin, 
with  three  faint,  thread-like,  dorsal  ridges;  no 
dorsal  vittae,  and  commissural  ones  collapsed. 
The  sumbul  of  the  present  world-markets  differs 
so  materially  from  that  formerly  seen  that  the 
U.  S.  P.  revisers  have  adopted  the  suggestion 
of  Holmes  that  it  is  a  distinct  drug  of  unknown 
botanical  origin.  J.  E.  Aitchison  states  (Tr. 
Linn.  Soc,  ser.  2,  Bot.,  69)  that  the  root  of 
Ferula  suaveolens,  which  has  only  a  faint 
musky  odor,  is  one  of  the  kinds  exported  from 
Persia  to  Bombay  by  the  Persian  Gulf. 

Properties. — Sumbul  formerly  occurred  in 
the  markets  in  transverse  slices  1  to  5  inches 
in  diameter  and  an  inch  or  more  in  thickness, 
with  a  dark,  thin  bark,  a  light,  spongy  paren- 
chyma and  dirty-brown  surfaces,  showing  under 
the  lens  an  abundant  resinous  exudation.  Fur- 
ther, the  taste,  at  first  feebly  sweetish,  became 
after  a  time  bitterish  and  balsamic,  but  not 
disagreeable,  and  a  strong  aroma  was  developed 
under  mastication,  diffusing  itself  with  a  sensa- 
tion of  warmth  through  the  mouth  and  throat 
and  rendering  the  breath  fragrant.  The  musky 
odor  was  very  strong.  The  sumbul  of  the 
present  day  differs  from  that  just  described, 
in  being  smaller,  often  in  cylindrical  pieces, 
and  having  a  firmer  structure  and  less  decided 
odor,  and  also,  according  to  Holmes,  often  a 
branched  rootstock.  It  is  officially  described 
as  "  in  transverse  segments,  of  variable  length 
and  rarely  exceeding  10  Cm.  in  diameter;  ex- 
ternally dusky  brown,  annulate,  longitudinally 
wrinkled,  or  with  a  smooth,  silver-gray  peri- 
derm; fracture  short -fibrous,  light  yellow  or 
brownish-yellow,  spongy,  porous,  with  numer- 
ous brownish-yellow  resin  reservoirs,  and  irreg- 
ular, easily  separable  fibres ;  bark  about  0.5 
Mm.  thick ;  odor  strong,  musk-like ;  taste  bitter." 
U.  S. 

The  root  has  been  analyzed  by  Reinsch 
and  other  German  chemists,  and  found  to 
contain  volatile  oil,  two  balsamic  resins,  one 
soluble  in  alcohol,  the  other  in  ether;  wax,  gum, 
starch,  a  bitter  substance  soluble  in  water  and 
alcohol,  and  an  acid  which  was  named  sumbulic 
acid,  but  which  Riecker  and  Reinsch  showed 
to  be  angelic  acid,  CsHsOa,  accompanied  by  a 
little  valeric  acid,  C5H10O2.  Solution  of 
potassium  hydroxide  is  said  to  convert  the 
resin  into  the  potassium  salt  of  an  acid  called 
sumbulamic,  but  which  has  not  been  sufficiently 
investigated.  The  musk-like  odor  seems  to 
be  connected  with  the  balsamic  resins,  and 
probably  depends  on  some  principle  associated 
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with  them  not  yet  isolated.  The  volatile  oil, 
of  which  0.33  per  cent,  is  yielded  by  distil- 
lation, has  a  taste  like  that  of  peppermint.  On 
dry  distillation  it  yields  a  bluish  oil  which  con- 
tains umbelliferone.  Philip  H.  Utech  (A.  J. 
P.,  1893,  p.  465)  has  extracted  and  purified  the 
resin  soluble  in  alcohol.  He  obtained  it  as  a 
soft,  whitish,  translucent  resin  which,  on  dry- 
ing at  110°  C,  yielded  a  clear,  transparent, 
amber-colored  product  having  a  bitter  taste  and 
the  aromatic  odor  of  the  root.  It  constituted 
6.1  per  cent,  of  the  drug.  J.  H.  Hahn  (Proc. 
Penna.  Ph.  Assoc,  1896,  75)  found  17.25  per 
cent,  of  fixed  oil  in  sumbul. 

Uses. — Sumbul  is  a  nervous  stimulant,  be- 
longing to  the  class  of  antispasmodics,  and  was 
originally  used  by  the  Russian  physicians  as 
such,  and  also  in  asthenic  cases  of  dysentery 
and  diarrhoea.  It  has  been  employed  to  a 
considerable  extent  in  this  country  in  amenor- 
rhea, hysteria,  chlorosis,  and  other  allied  dis- 
eases of  the  female  sex,  as  an  adjuvant  to  other 
remedies.  The  best  preparations  for  use  are 
the  tincture  and  the  fluid  and  solid  extracts. 
There  has  been  no  great  precision  as  to  dose, 
but  from  one-half  drachm  to  two  drachms  (2.0 
to  7.7  8m.)  of  the  root  or  its  equivalent  may 
be  given  at  a  time. 

Murawieff  of  Russia,  prepares  the  rosin, 
which  ho  considers  to  bo  the  active  principle, 
by  macerating  the  root  first  in  water,  and  then 
in  a  solution  of  sodium  earbonate,  washing  it 
well  with  cold  water,  drying  it,  treating  it  with 
alcohol,  filtering  the  tincture,  adding  a  little 
lime  and  again  filtering,  separating  the  lime 
by  sulphuric  acid,  agitating  with  animal  char- 
coal, again  filtering,  distilling  off  nearly  all  the 
alcohol,  mixing  the  residuum  with  water,  driving 
off  the  remaining  alcohol,  and,  finally,  washing 
the  precipitate  with  cold  water,  and  drying  it. 
The  rosin  thus  obtained  is  whitish,  translucent, 
softening  between  the  fingers,  combustible 
without  residue,  of  an  acid  taste,  and  an  aro- 
matic odor,  like  that  of  the  root.  Murawieff 
gives  it  in  the  dose  of  a  grain  or  two  (0.065  or 
0.13  Gin.),  in  the  form  of  pill,  three  or  four 
times  a  day,  with  or  without  opium,  and  has 
found  it  useful  in  chronic  bronchitis  and  pneu- 
monia slow  of  resolution,  in  the  moist  asthma 
of  old,  anaemic,  and  scorbutic  patients,  in  atonic 
dysentery,  leucorrhaea,  hypochondriasis,  and  hys- 
teria. {Dublin  Q.  J.,  Feb.  1855,  p.  252.)  Proc- 
ter has  published  a  formula  for  a  fluidextract, 
of  which  the  dose  is  from  fifteen  minims  to  a 
fluidrachm  (0.9  to  3.75  Cc).  (A.  J.  P.,  xxvii. 
233.)  Half  an  ounce  of  a  tincture  produced 
narcotic  symptoms,  such  as  confusion  of  the 
head,  a  tendency  to  snore,  even  when  awake, 
feelings  of  tingling,  etc.,  with  a  strong  odor  of 
the  medicine  from  the  breath  and  skin,  which 
continued  for  a  day  or  two  and  gradually 
passed  off.    (AT.  R.,  Oct.  1874,  p.  309.) 

Dose,  one-half  drachm  to  two  drachms  (2.0 
to  7.7  Gm.). 

Off.  Prep. — Fluidextractum  Sumbul,  U.  8.;  Ex- 
tractum  Sumbul,  U.  S.;  Tinctura  Sumbul,  Br. 


SUPPOSITORIA.  U.  S. 

SUPPOSITORIES  ' 

( syp-p6§-i-to'ri-?i ) 

Suppositoires,  Fr.  Cod.;  Suppositoria,  P.  G.;  Sup- 
positorien,   Stuhlzapfchen,  O.;  Supositorios,  Sp. 

Suppositories  are  solid  bodies  usually  in- 
tended to  be  introduced  into  the  rectum  with 
a  view  either  of  evacuating  the  bowels  by  irri- 
tating the  mucous  membrane  of  the  rectum, 
or  of  producing  a  specific  effect  on  the  neigh- 
boring parts  or  on  the  system  at  large.  Sup- 
positories are  also  made  for  vaginal  or  urethral 
administration.  They  fulfil  the  same  indica- 
tions as  enemata,  and  are  sometimes  preferable 
from  the  facility  of  their  application,  and, 
when  the  object  is  to  produce  the  peculiar 
effect  of  a  medicine,  from  the  smallness  of 
their  bulk,  which  facilitates  retention.  Their 
form  may  be  cylindrical,  conical,  or  spherical, 
the  last  being  preferable  when  the  bulk  is  small, 
or  they  may  be  in  the  shape  of  the  modified 
cone  with  a  tapering  base,  as  recommended 
by  H.  S.  Wellcome.  (Proc.  A.  Ph.  A.,  1893, 
]>.  103.)  They  should  be  of  such  a  consistence 
as  to  retain  (heir  shape,  but  so  soft  as  to  incur 
no  risk  of  wounding  the  rectum.  For  laxative 
purposes  the  suppository  may  be  from  one  to 
three  inches  long,  and  about  as  thick  as  a 
OOtnmon  candle;  with  a  view  to  the  specific 
effects  of  medicines  it  should  be  considerably 
smaller,  as  in  this  case  it  is  important  that  the 
medicines  should  be  retained  and  the  irritative 
influence  of  distention  avoided.  Soap  is  not 
unfrequontly  employed  in  this  way  as  a  laxa- 
tive. A  piece  of  solidified  molasses  (molasses 
candy)  is  sometimes  preferred.  To  increase 
the  purgative  effect,  and  at  the  same  time  act 
on  the  uterine  function,  aloe.;  may  be  added 
to  the  soap.  A.  B.  Taylor  of  Philadelphia,  in 
1852  called  attention  to  cacao  butter  as  the 
best  base  for  suppositories,  having  more  exactly 
the  requisite  degree  of  consistence  and  fusibility 
than  any  combination  of  suet,  spermaceti, 
wax,  etc.,  that  could  be  employed.  (A.  J.  P., 
1852,  p.  211.)  Experience  has  proved  the  cor- 
rectness of  his  views.  It  has  been  thought 
necessary  to  use  wax,  spermaceti,  or  some  other 
substance  having  a  comparatively  high  fusing 
point,  in  order  to  render  the  suppository  suffi- 
ciently firm.  Continued  experience  has,  how- 
ever, demonstrated  that,  except  in  the  warmest 
weather,  or  in  the  case  of  camphor,  phenol, 
the  essential  oils,  and  similar  medicinal  sub- 
stances, even  the  commercial  cacao  butter  will 
suffice.  It  is  said  that  cacao  butter  is  usually 
adulterated  with  some  other  fat  which  melts 
at  a  low  temperature,  and  that  if  a  pure  article 
can  be  obtained  any  substance  to  increase  its 
hardness  is  never  required.  When  such  a 
material  is  employed,  wax  is  usually  selected, 
although  cetaceum  is  preferable.  If  not  more 
than  10  per  cent,  of  the  spermaceti  is  added,  the 
value  of  the  suppository  is  not  very  materially 
affected,  although  it  melts  more  slowly,  and  con- 
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sequently  requires  a  longer  time  to  act,  than 
when  the  butter  of  cacao  is  used  alone.  Sup- 
positories containing  a  considerable  percentage 
of  wax  melt  so  slowly  in  the  rectum  as  to  be 
comparatively  useless,  or  they  may  fail  al- 
together to  soften  down,  and  be  finally  passed 
from  the  anus  unchanged.  A  very  good  method 
of  mixing  the  oil  of  theobroma  with  the  hard- 
ening material  is  by  grating  with  an  ordinary 
tin  grater,  such  as  used  in  kitchens,  and  mixing 
the  coarse  powders  before  melting,  and  W.  G. 
Ewing  has  proposed  rubbing  the  powders  and 
the  medicinal  substance  in  a  mortar  together, 
dividing  the  plastic  mass,  and  shaping  it  with 
the  fingers.  It  is  better  to  shape  them  with  a 
spatula,  and  roll  them  upon  a  pill  tile  with  a 
little  lycopodium.  This  plan,  although  having 
its  advantages,  is,  however,  not  equal  to  the 
official  one  of  melting  the  ingredients  and 
running  them  into  moulds.  Extemporaneous 
moulds,  made  by  rolling  paper  into  cones 
about  an  inch  long,  may  be  used,  but  are  much 
less  convenient  than  permanent  metallic  moulds. 
The  tendency  of  the  hardened  suppositories  to 
adhere  to  the  moulds  may  be  overcome  more 
or  less  perfectly  by  dusting  the  moulds  with 
lycopodium  powder,  or  greasing  them  well  with 
olive  oil,  but  it  is  far  better  to  rely  upon  the 
natural  contraction  of  the  mass,  caused  by  thor- 
oughly cooling  the  moulds.  Wm.  B.  Adding- 
ton  (A.  J.  P.,  1873,  p.  257)  advises  lining 
the  moulds  with  tin  foil.  The  difficulty  may 
also  be  met  by  the  use  of  moulds  that  open 
lengthwise,  which  are  now  used  almost  exclu- 
sively in  preference  to  individual  moulds,  and 
Chas.  E.  Dwight  commends  very  highly  the 
substitution  of  plaster  of  Paris  moulds  *  for 
the  metallic  ones  commonly  employed.  The 
mould  must  be  very  cold,  so  as  to  chill  the 
melted  liquid  at  once  and  prevent  any  separa- 
tion of  its  ingredients  by  gravity.  It  has  been 
proposed  to  condense  the  powdered  ingredients 
of  suppositories  in  a  cold  mould.  (A.  J.  P., 
1875,  p.  79.)  It  has  also  been  recommended  to 
form  the  excipient  into  the  required  shape,  and 
then,  while  it  is  still  soft,  make  an  excavation 
from  the  base  upward,  into  which  the  medi- 
cine may   be  introduced,   and   afterwards   en- 


1  Dwight  makes  these  moulds  In  the  following  man- 
ner :  Into  a  pasteboard  box,  about  six  Inches  long  and 
two  wide,  pour  liquid  plaster  of  Paris,  of  the  consist- 
ence of  thick  cream  until  half  full.  Having  prepared 
six  well-moulded  suppositories  of  wax,  immerse  them 
in  the  soft  plaster  half  their  diameters,  with  their 
large  end  close  to  the  edge  of  the  box,  in  a  row, 
and  at  a  uniform  distance.  When  the  plaster  has 
set,  gently  remove  the  wax,  and  with  a  knife  smooth 
off  the  surface  and  trim  the  edges  of  each  mould 
sharp,  and  between  each  depression  made  by  the  wax 
suppository  dig  a  small  cavity  about  the  size  and 
shape  of  a  small  steel  pen  cut  through  the  centre.  When 
the  face  has  become  hard,  grease  it  with  linseed  oil  or 
lard,  replace  the  wax  suppositories,  and  raise  the 
edges  of  the  box  by  wrapping  heavy  paper  around  it, 
which  will  extend  about  another  Inch  above  the  sur- 
face of  the  face  :  pour  a  portion  of  the  plaster,  equal 
to  the  first,  gentlv  over  the  greased  surface  until  it 
is  about  one  inch  deep.  When  hard,  separate  the 
parts  carefully,  trim  the  edges,  and  boil  for  an  hour 
In  linseed  oil,  which  will  prevent  the  adhesion  of 
the  substance  to  be  moulded.  To  be  substantial,  the 
plaster  must  be  mixed  thin  and  well  stirred. 


closed  by  a  little  of  the  cacao  butter.  But,  as 
one  of  the  objects  of  the  excipient  is  an  equable 
diffusion  of  the  medicine,  to  prevent  irritation, 
this  method  would  be  inappticable  to  sub- 
stances in  any  degree  locally  irritant. 

J.  Percy  Remington  has  devised  a  supposi- 
tory mould  made  of  soft  vulcanized  rubber,  it 
is  used  in  the  same  manner  as  that  employed 
for  a  metal  mould,  the  advantage  being  mainly 
the  facility  of  removal  when  the  suppository 
is  cold,  a  slight  pressure  with  a  twisting  motion 
causes  the  soft  rubber  mould  to  open,  and  the 
suppository  to  drop  out  easily.  (Proc.  New 
Jersey  Pharm.  Association,  1906.) 

The  weight — i.e.,  the  size — of  suppositories 
should  vary  according  to  the  purposes  for 
which  they  are  employed.  When  they  are  to 
be  used  for  infants  and  children,  they  should 
weigh  from  five  to  ten  grains.  The  Br.  Pharm., 
in  conformity  with  the  recommendation  of  H. 
B.  Brady  (P.  J.,  1866,  p.  544;  1868,  p.  321; 
and  1871,  pp.  193,  488,  563), 2  adopts  the 
weight  of  fifteen  grains.  Experience  has  shown 
this  to  be  the  most  useful  size,  and  the  U.  S. 
P.  1880  adopted  it,  but  the  U.  S.  P.  (8th  Rev.) 
directs  the  weight  to  be  thirty  grains. 

The  U.  S.  P.  (8th  Rev.)  directs  as  follows: 
"  Suppositories  are  solid  bodies  of  various 
weights  and  shapes,  adapted  for  introduction 
into  the  different  orifices  of  the  human  body, 
and  melting  readily  at  blood  heat.  The  vehicles 
usually  employed  are  Oil  of  Theobroma, 
Glycerinated  Gelatin,  or  Sodium  Stearate. 
For  suppositories  made  with  Oil  of  Theobroma 
the  following  general  processes  may  be 
employed:  Take  of  the  Medicinal  Substance, 
the  prescribed  quantity;  Oil  of  Theobroma, 
grated,  a  sufficient  quantity.  Reduce  the  Medic- 
inal Substance,  if  dry,  to  a  very  fine  powder,  or, 
if  an  extract,  soften  it  with  an  appropriate 
liquid,  then  mix  it  thoroughly  in  a  mortar  with 
about  an  equal  weight  of  grated  Oil  of  Theo- 
broma, and  incorporate  the  remainder  of  the 
Oil  of  Theobroma  until  a  homogeneous,  plastic 
mass  is  obtained,  adding,  if  necessary,  a  small 
quantity  of  Expressed  Oil  of  Almond.  Roll 
the  mass  on  a  graduated  tile  until  a  cylinder  of 
the  proper  length  is  formed,  divide  this  into 
the  required  number  of  equal  parts,  and  with 
a  spatula,  or  other  convenient  mechanical  aid, 
form  them  into  the  desired  shape.  If  the  process 
of  fusion  is  preferred,  mix  the  Medicinal  Sub- 
stance with  about  an  equal  weight  of  grated 
Oil  of  Theobroma,  as  above  directed,  then  thor- 
oughly incorporate  it  with  the  remainder  of 
the  Oil  of  Theobroma,  previously  melted  by  a 
gentle  heat,  in  a  suitable  vessel  provided  with 
a  lip;  then  allow  it  to  cool  to  about  38°  C. 
(100.4°  P.),  and,  when  the  mixture  begins  to 
congeal,  pour  it  immediately  into  suitable  well- 
cooled  moulds.  Keep  the  moulds  at  a  freezing 
temperature  until  the  suppositories  have  hard- 


*  The  papers  of  Rrady  upon  the  subject  of  supposi- 
tories may  be  consulted  with  advantage;  also  a  series 
of  articles  by  several  other  authors  in  A.  J.  P.,  1871. 
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ened  and  are  ready  to  be  removed.  For  sup- 
positories containing  hydrated  chloral,  phenol, 
their  derivatives,  or  substances  which  soften 
the  vehicle,  raise  the  melting  point  of  the  Oil 
of  Theobroma  by  the  addition  of  from  ten  to 
fifteen  percent,  of  spermaceti,  but  the  melting 
point  must  not  be  raised  above  37°  C.  (98.6° 
F.). 

For  suppositories  made  with  Glycerinated 
Gelatin  the  following  process  may  be  used: 
Take  of  the  Medicinal  Substance,  the  pre- 
scribed quantity;  Glycerinated  Gelatin,  Glye- 
erin,  Water,  each,  a  sufficient  quantity.  Mix 
the  Medicinal  Substance,  if  solid  and  soluble 
in  Water  or  Glycerin,  or  if  a  miscible  liquid, 
with  a  little  Water,  and  add  sufficient  Glycerin 
to  make  the  weight  of  the  mixture  one-half 
that  of  the  finished  mass.  Then  thoroughly 
incorporate  it  with  an  equal  weight  of 
melted  Glycerinated  Gelatin,  and  pour  it  at 
once  into  suitable  moulds  which  have  been 
greased  with  a  small  quantity  of  petrolatum. 
Cool  the  mould  thoroughly  before  removing  the 
suppositories.  Moulds  for  urethral  supposi- 
tories should  be  warmed  sufficiently  before 
pouring  the  mass  to  facilitate  the  proper  filling 
of  the  mould.  Suppositories  having  a  firmer 
consistence  may  be  prepared  by  substituting 
Mucilage  of  Acacia  for  m  portion  of  the  Water 
or  Glycerin.  If  the  Medicinal  Substance  be 
insoluble  in  Water  or  Glycerin,  thoroughly 
levigate  it  in  a  warm  mortar  with  a  sufficient 
quantity  of  Glycerin  to  make  the  weigh!  of  the 
mixture  one-half  that  of  the  finished  mass. 
Then  thoroughly  incorporate  it  with  an  equal 
weight  of  melted  <  llycerinated  (Jelatin,  and  pour 
it  into  suitable  moulds  as  above  directed.  With 
bulky  powders  about  one-half  of  the  Glycerin 
may  be  replaced  with  Water  before  levigation. 
Glycerinated  Gelatin  suppositories  should  be 
protected  against  the  effects  of  heat  and 
moisture  and  dry  air  by  keeping  them  in  tightly 
dosed  containers  in  a  cool  place. 

Rectal  Suppositories  should  be  cone-shaped 
or  spindle-shaped,  and  when  made  from  Oil 
of  Theobroma  should  weigh  about  two  grammes. 

Urethral  Suppositories  (Bougies)  should  be 
pencil-shaped,  pointed  at  one  extremity,  and 
either  seven  centimeters  in  length,  weighing 
about  two  grammes,  or  fourteen  centimeters  in 
length,  weighing  about  four  grammes,  when 
made  with  Glycerinated  Gelatin.  If  prepared 
with  Oil  of  Theobroma  they  should  weigh  about 
one-half  the  above  quantities. 

Vaginal  Suppositories  should  be  globular  or 
oviform  in  shape,  and  weigh  about  ten  grammes 
if  made  with  Ghycerinated  Gelatin,  and  about 
four  grammes  if  made  with  Oil  of  Theobroma." 
U.  S. 

The  U.  S.  Pharmacopoeia  gives  no  detailed 
formula?  for  suppositories,  except  in  one  case, 
Suppositoria  Glycerini.  Opium,  or  some  one 
of  its  preparations,  is  very  advantageously 
administered  in  the  form  of  a  suppository,  in 
cases  of  irritation  of  the  rectum,  urinary 
passages,  or  genital  apparatus.     The  other  nar- 


cotics may  be  used  in  the  same  way,  and 
indeed  almost  any  other  medicine,  in  reference 
to  its  effects  on  the  system,  provided  the  quan- 
tity be  not  too  large  and  the  effects  not  too  pro- 
nounced. Tannic  acid  or  other  local  remedies 
may  also  be  very  appropriately  employed  in 
this  way  in  cases  of  prolapsus  or  other  affections 
of  the  rectum  or  anus.  The  dose  may  in 
general  be  one  and  a  half  times  that  of  the 
medicine  given  by  the  mouth.1 

The  inventive  genius  of  pharmacists  has  been 
industriously  applied  to  the  construction  of  sup- 
pository moulds,  and  there  are  now  many 
varieties;  the  principle  is  much  the  same  in  all, 
however,  but  for  convenience  they  may  be 
classed  as  follows :  1.  Individual  moulds ;  these 
were  among  the  first  to  be  used.  Half  a  dozen 
conical,  hard-metal  moulds  are  retained  in  an 
upright  position  in  a  tray  containing  ice-water, 
or  made  of  paper,  tin-foil,  etc.  (See  A.  J.  P., 
1861,  p.  5;  1863,  p.  228;  1867,  p.  121;  1868,  p. 
52;  1870,  pp.  296,  392;  Proc.  A.  Ph.  A.,  1002, 
501.)  2.  Moulds  which  consist  of  two  solid 
pieces  of  metal,  hinged  or  temporarily  joined, 
so  that  when  the  suppository  is  thoroughly 
cooled  the  parts  may  be  separated  and  the  sup- 
positorv  dropped  out.  (See  A.  J.  P.,  1871,  pp. 
488,  563;  L874,  pp.  192,  246;  1875,  pp.  98,  202; 
1877,  p.  569;  L870,  pp.  184,  277;  and  Proc.  A. 
Ph.  A.,  1893,  p.  103;  1902,  757.)  3.  Soft  rubber 
moulds.  (See  Proc  New  Jersey  Pharm.  Assoc, 
1906.)  4.  Moulds  designed  to  be  used  through 
compression,  more  or  less  powerful.  (iV.  JR., 
dune.  L879,  dan.  and  March,  1880;  also  Proc.  A. 
Ph.  4.,  1897,  p.  442.) 

1  Mt&toatt  (l  J'isHarics,  which  were  recommended  by 
J.  V.  Simpson  of  Edinburgh,  so  closely  resemble  sup- 
positories, so  far  as  pharmacy  Is  concerned,  as  to 
Justify  a  mention  of  them  In  this  place.  All  that  has 
beta  said  of  the  materials  out  of  which  suppositories 
arc  made,  mid  the  mode  of  preparing  them,  is  equally 
applicable  to  medicated  pessaries.  The  latter,  how- 
ever, are  considerably  larger,  generally  weighing  one 
or  two  drachma.  They  differ  also  from  suppositories 
In  the  purposes  to  which  they  are  applied,  being  used 
for  local  effect,  in  allaying  pain,  checking  discharge, 
acting  as  alterative  to  contiguous  parta,  etc.  For 
Important  pharmaceutical  details,  see  an  article  In 
l.  ,/.  /'..  1868,  p.  228. 

J  r<  thral  and  I  <n/inal  Suppositories.  Medicated 
Bospies.— These  articles,  which  are  exceedingly  useful 
for  the  purpose  of  exerting  a  local  action  upon  the 
urethra  or  the  neck  of  the  bladder  In  cases  of  Inflam- 
mation, pain,  or  spasm,  may  be  made  In  the  same 
manner  as  ordinary  suppositories,  except  In  regard 
to  size.  The  vaginal  suppository  shouid  be  about 
two  to  two  and  a  half  Inches  long,  and  three-quarters 
of  an  Inch  in  diameter  at  the  base.  Urethral  supposi- 
tories should  be  cylindrical,  with  a  conical  point, 
and  about  one-fourth  of  an  inch  in  diameter ;  their 
length  should  vary  according  to  circumstances.  They 
should  never  contain  wax  or  other  substance  which 
does  not  melt  readily  and  certainly  at  the  temperature 
of  the  body,  and  which  might,  by  a  possible  mishap, 
become  the  nucleus  of  a  calculus.  When  it  Is  desired 
to  reach  any  considerable  length  of  the  urethra,  the 
requisite  toughness  may  be  obtained,  as  suggested  by 
Jos.  L.  Lemberger  (A.  J.  P.,  1872,  p.  166),  by  using 
a  mould  like  an  old  fashioned  candle  mould,  with  a 
candle  wick  running  through  and  projecting  some 
distance  from  it.  When  a  suppository  so  made  is 
used,  of  course  the  free  end  of  the  wick  should  be 
secured  with  sticking  plaster  or  a  drop  of  collodion 
externally,  and  after  the  requisite  period  of  contact 
the  whole  be  pulled  out.  These  are  now  largely 
made  from  gelatin,  water,  and  a  little  glycerin.  (See 
Mitchell's  paper,  A.  J.  P..  1878,  108;  also  P.  ./.,  1895, 
537;  1896,  484;  and  Proc.  A.  Ph.  A.,  1894.  614.1  lor 
Agar-Agar  Suppositories,  see  A.  J.  P.,  1895,  599: 
also  Proc.  A.  Ph.  A.,  1897,  443. 
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SUPPOSITORIA  ACIDI  CARBOLICI.  Br. 

PHENOL  SUPPOSITORIES 

(syp-pd§-i-to'ri-£i  ae/i-di  ciir-bol'j-cl) 

Carbolic  Acid  Suppositories ;  Suppositoires  d'acide 
Phenique,  Fr. ;  Phenol-suppositorien,  G. 

"  Phenol,  12  grains  or  0.8  gramme ;  White 
Beeswax,  24  grains  or  1.6  grammes;  Oil  of 
Theobroma,  melted,  a  sufficient  quantity  to 
form,  with  the  Phenol  and  Beeswax,  a  mixture 
which  will  fill  twelve  suitable  moulds,  each 
capable  of  holding  fifteen  to  sixteen  grains  or 
about  one  gramme  of  Oil  of  Theobroma.  Dis- 
solve the  Phenol  in  the  Oil  of  Theobroma  and 
Beeswax  previously  melted  together  at  a  low 
temperature,  and  pour  the  mixture  into  the 
moulds;  or  let  the  mixture  cool  and  then  divide 
it  into  twelve  equal  parts  of  a  conical  or  other 
convenient  form  for  a  suppository.  Each  of 
these  Suppositories  contains  1  grain  or  0.067 
gramme  of  Phenol."   Br. 

These  suppositories  are  intended  to  furnish 
a  means  of  administering  phenol  by  the  rec- 
tum; the  wax  is  needed  to  offset  the  tendency 
to  liquefy. 

SUPPOSITORIA  ACIDI  TANNICI.  Br. 

TANNIC  ACID  SUPPOSITORIES 

( syp-po§-i-t6'ri-a  ac'i-di  tan'ni-cl) 

Suppositoires  de  Tannin,  Fr. ;  Tanninsuppositorien, 
Tannin-Stuhlzapfchen,  G. 

"  Tannic  Acid,  36  grains  or  2.4  grammes ;  Oil 
of  Theobroma,  a  sufficient  quantity  to  form 
with  the  Tannic  Acid  a  mixture  which  will  fill 
twelve  suitable  moulds,  each  capable  of  holding 
fifteen  to  sixteen  grains  or  about  one  gramme 
of  Oil  of  Theobroma.  Melt  the  Oil  of  Theo- 
broma; triturate  the  Tannic  Acid  intimately 
with  a  little  of  the  Oil,  and  add  to  the  re- 
mainder; stir  well;  as  the  mixture  begins  to 
thicken  pour  it  into  the  moulds;  or  let  the  mix- 
ture cool  and  then  divide  it  into  twelve  equal 
parts  of  a  conical  or  other  convenient  form  for 
a  suppository.  Each  of  these  Suppositories 
contains  3  grains  or  0.2  gramme  of  Tannic 
Acid."   Br. 

As  it  is  hardly  conceivable  that  a  rectal  dose 
of  less  than  five  grains  should  be  wanted  for 
the  adult,  the  U.  S.  preparation  of  1870  was 
of  the  latter  strength  {i.e.,  five  grains).  The 
benzoated  lard  formerly  added  by  the  British 
authorities  with  a  view  of  preventing  rancidity 
has  been  omitted.  The  remedy  is  especially 
applicable  to  cases  of  piles  and  prolapsus  of 
the  rectum. 

SUPPOSITORIA  BELLADONNA.  Br. 

BELLADONNA  SUPPOSITORIES 

( sup-po^-i-to'ri-a  bel-la-don'nae ) 

Suppositoires  de  Belladone,  Fr.;  Belladonnasupposi- 
torien,  G. 

"Alcoholic  Extract  of  Belladonna,  18  grains 
or  1.2  grammes;  Oil  of  Theobroma,  a  sufficient 


quantity  for  twelve  suppositories.  Proceed  as 
directed  for  Tannic  Acid  Suppositories.  Each 
of  these  Suppositories  contains,  approximately, 
one-sixtieth  grain  or  0.001  gramme  of  the  alka- 
loids of  Belladonna  Root."   Br. 

SUPPOSITORIA  GLYCERINI.  U.  S.,  Br. 

SUPPOSITORIES  OF  GLYCERIN 

( sup-p6§-i-to'ri-a  glyc-e-ri'nl) 

Suppositoires  de  Glycerin,  Fr.;  Glycerinsupposi- 
torien,    G. 

*  "  Glycerin,  thirty  grammes  [or  1  ounce  av., 
25  grains] ;  Monohydrated  Sodium  Carbonate, 
one-half  gramme  [or  7.7  grains] ;  Stearic 
Acid,  two  grammes  [or  31  grains] ;  Water,  five 
cubic  centimeters  [or  81  minims],  to  make  ten 
rectal  suppositories.  Dissolve  the  Monohy- 
drated Sodium  Carbonate  in  the  Water  and  add 
it  to  the  Glycerin,  contained  in  a  dish,  on  a 
water-bath;  add  the  Stearic  Acid,  and  heat  the 
mixture  carefully  until  carbon  dioxide  ceases  to 
be  evolved,  and  the  liquid  is  clear.  Then  pour 
the  melted  mass  into  suitable  moulds,  remove  the 
suppositories  when  they  are  completely  cold, 
and  preserve  them  in  tightly  stoppered  glass 
vessels."   U.  S. 

"  Gelatin,  cut  small,  \  ounce  (Imperial)  or 
14.2  grammes;  Glycerin,  2\  ounces  (ImP-)  or 
71.0  grammes;  Distilled  Water,  a  sufficient 
quantity.  Place  the  Gelatin  in  a  weighed  evap- 
orating dish  with  sufficient  Distilled  Water  to 
cover  it;  let  it  stand  for  two  minutes;  pour  off 
the  excess  of  Distilled  Water;  set  aside  until 
the  Gelatin  is  quite  soft ;  add  the  Glycerin ;  dis- 
solve on  a  water-bath;  evaporate  until  the  mix- 
ture weighs  fifteen  hundred  and  sixty-three 
grains  or  one  hundred  and  two  grammes.  Pour 
the  product  into  suppository  moulds  having 
capacities  equal  to  thirty,  sixty,  or  one  hundred 
and  twenty  grains  or  two,  four,  or  eight 
grammes  of  the  Suppository,  or  of  such  other 
capacities  as  may  be  required.  Each  of  these 
Suppositories  contains  70  per  cent,  of  Glycerin." 
Br. 

These  were  official  for  the  first  time  in  the 
IT.  S.  P.  1890.  Glycerin  suppositories  have 
come  into  extensive  use,  the  object  being  to 
introduce  glycerin  into  the  rectum  with  a  mini- 
mum amount  of  other  ingredients.  Stearic  acid 
was  selected  on  account  of  its  forming  with  so- 
dium carbonate  the  hardest  soap  attainable,  thus 
permitting  the  introduction  of  a  suppository 
containing  at  least  90  per  cent,  of  glycerin, 
the  water  added  to  dissolve  the  monohydrated 
sodium  carbonate  and  some  of  the  glycerin 
being  evaporated  during  the  manipulation. 
A  small  quantity  of  water  is  used  in  the 
process  to  facilitate  the  reaction;  this  is  driven 
off  subsequently  by  heat.  This  process  was 
perfected  bv  J.  P.  Remington.  (See  Practice  of 
Pharmacy,  4th  ed.,  1244.)  The  British  method, 
on  account  of  the  use  of  gelatin,  permits  the 
presence  of  only  70  per  cent,  of  glycerin,  the 
suppository   not   being    firm    enough    for    con- 
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venient  application,  and,  in  addition,  the  method 
of  hydra  ting  the  gelatin  is  faulty.  (C.  D.,  1898, 
831.)  Instead  of  wrapping  the  suppositories 
in  tin  foil  it  will  be  found  more  satisfactory  to 
insert  each  one  in  a  small  glass  tube  of  the 
proper  size,  corked  at  both  ends.  Some  pro- 
tection from  the  moisture  in  the  air  is  neces- 
sary because  of  the  hygroscopic  character  of 
glycerin.  (See  P.  J.,  1893,  63;  1895,  182;  Am. 
Drug.,  1894,  91;  West.  Drug.,  1894,  141;  A.  J. 
P.,  1895,  599.) 

Uses. — Glycerin  suppositories  are  very  much 
used  to  produce  fecal  discharges  in  constipation. 
They  act  by  locally  irritating  the  mucous 
membrane  of  the  rectum,  and  are  often  very 
efficient,  though  never  really  purgative.  As 
an  occasional  remedy  they  are  useful,  but  their 
habitual  employment  is  probably  injurious  to 
the  mucous  membrane. 

SUPPOSITORIA  IODOFORMI.  Br. 

IODOFORM  SUPPOSITORIES 

( 8up-pdfj-i-to'rI-a  iod-o-for'mi ) 

Suppositoires  d'lodoforme.  Fr. ;  lodoformsupposl- 
torien,    G. 

"  Iodoform,  30  grains  or  2.4  grammes ;  Oil 
of  Theobroma,  a  sufficient  quantity  for  twelve 
suppositories.  Proceed  as  directed  for  Tannic 
Acid  Suppositories.  Each  of  these  Supposi- 
tories contains  3  grains  or  0.2  gramme  of  Iodo- 
form."   Br. 

These  suppositories  are  valuable  in  cases  of 
rectal  inflammation  and  irritation.  It  is  often 
possible  by  their  use  in  driscntcry  to  avoid  the 
use  of  opium  to  a  greater  or  less  extent. 

SUPPOSITORIA  MORPHIN/C.   Br. 

MORPHINE  SUPPOSITORIES 

(sup-pos-i-t6'rI-a  imir-phi'nae) 

Suppositoires  de  Morphine,  Suppositoires  mor- 
phines, Fr. ;  tiorphiumaupposltorlen,  Morpbln-Stuhl- 
zapfchen,    Q. 

"  Morphine  Hydrochloride,  3  grains  or  0.2 
gramme;  Oil  of  Theobroma,  a  sufficient  quantity 
for  twelve  suppositories.  Proceed  as  directed 
for  Tannic  Acid  Suppositories.  Each  of  these 
Suppositories  contains  \  grain  or  0.017  gramme 
of  Morphine  Hydrochloride."    Br. 

This  is  an  excellent  remedy  in  strangury, 
tenesmus,  and  other  cases  of  irritation  in  the 
lower  bowels  and  urinary  passages.  It  may 
also  be  used  to  control  vomiting,  and  to  produce 
the  general  effects  of  opium  on  the  system. 

SUPPOSITORIA  PLUMBI  COMPOSITA. 
Br. 

COMPOUND  LEAD  SUPPOSITORIES 

( sup-pos-i-tG'rl-a  plum'bi  com-pSs'i-ta ) 

Suppositoires  de  Plomb  composes,  Suppositoires  de 
Plomb  opiac^s.  Fr. :  Zusammenpesetzte  Bleisupposi- 
torien,  O. ;  Stuhlziipfchen  von  Opium  und  Bleizucker, 
G. 

"  Lead  Acetate,  in  powder,  36  grains  or  2.4 
grammes;  Opium,  in  powder,  12  grains  or  0.8 


gramme;  Oil  of  Theobroma,  a  sufficient  quantity 
for  twelve  suppositories.  Proceed  as  directed 
for  Tannic  Acid  Suppositories.  Each  of  these 
Suppositories  contains  3  grains  or  0.2  gramme 
of  Lead  Acetate  and  1  grain  or  0.067  gramme 
of  Opium."    Br. 

An  excellent  remedy  in  some  cases  of  diar- 
rhoea, dysenteric  irritation  of  the  rectum,  piles 
and  hemorrhage. 

SYRUPI. 

SYRUPS 

(sy-ru'pl) 

Sirops,  Fr.  Cod.;  Sirupi,  P.  O. ;  Sirupe,  G. ;  Sci- 
roppi,  It. 

Syrups  are  concentrated  solutions  of  sugar  in 
aqueous  fluids,  either  with  or  without  medicinal 
impregnation.  When  the  solution  is  made  with 
pure  water,  it  is  named  syrup  or  simple  syrup; 
when  made  with  water  charged  with  one  or  more 
medicinal  agents,  it  is  called  in  general  terms 
a  medicated  syrup,  and  receives  its  special 
designation  from  the  substance  or  substances 
added. 

Medicated  syrups  are  usually  prepared  by 
dissolving  sugar  in  vegetable  infusions, 
vinegars,  decoctions,  expressed  juices,  fer- 
mented liquors,  or  simple  aqueous  solutions. 
When  the  active  matter  of  the  vegetable  is 
not  readily  soluble  in  water,  is  associated  with 
soluble  matter  which  it  is  desirable  to  avoid, 
or  is  volatilized  or  decomposed  by  a  heat  of 
100°  ('.  (212°  P.),  it  is  sometimes  extracted  by 
diluted  alcohol,  the  spirituous  ingredient  of 
which  is  subsequently  driven  off.  Medicated 
syrups  are  also  occasionally  prepared  by  adding 
a  tincture  to  simple  syrup  and  evaporating  the 
alcohol.  Another  and  a  better  mode  of  effect- 
ing the  same  object,  when  aromatic  or  other 
volatile  substances  are  concerned,  is  to  mix  the 
tincture  with  sugar  in  coarse  powder,  expose  the 
mixture  to  a  very  gentle  heat  or  to  the  sun  till 
the  alcohol  lias  evaporated,  and  then  prepare 
the  syrup  from  the  impregnated  sugar  by  dis- 
solving it  in  the  requisite  proportion  of  water. 
Since  the  introduction  into  use  of  the  process 
of  percolation,  or  filtration  by  displacement,  it 
has  been  applied  very  advantageously  to  the 
preparation  of  various  syrups,  especially  those 
made  from  vegetables  of  which  the  active  prin- 
ciple is  injured  or  dissipated  by  decoction.  But, 
unless  the  operator  be  at  once  skilful  and  care- 
ful, there  will  be  danger  of  imperfectly  ex- 
tracting the  active  matters,  and  thus  making  a 
feeble  preparation.  One  important  practical 
rule  is,  when  the  liquid  obtained  by  percolation 
requires  concentration,  to  set  aside  the  first  por- 
tions of  filtered  liquor,  which  are  usually 
strongly  impregnated,  and  to  subject  only  the 
subsequent  weaker  portions  to  evaporation.  For 
the  mode  of  properly  conducting  this  process 
the  reader  is  referred  to  page  1216. 

The  quality  and  quantity  of  the  sugar  em- 
ployed are  points  of  importance.  Refined  sugar 
should  always  be  used,  as  it  saves  the  necessity 
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of  clarification,  and  makes  a  clearer  and  better- 
flavored  syrup  than  the  impure  kinds.  The 
U.  S.  Pharmacopoeia  simply  directs  sugar,  but 
explains  that  it  is  the  purified  or  refined  sugar 
which  is  indicated  by  that  term.  In  relation 
to  the  quantity  of  sugar,  if  in  too  small  pro- 
portion, fermentation  is  apt  to  occur;  if  too 
abundant,  crystallization.  The  proper  propor- 
tion is  about  two  parts  to  one  of  the  liquid.  A 
somewhat  smaller  quantity  will  answer  where 
an  acid,  such  as  lemon  juice  or  vinegar,  is  used. 

As  it  is  desirable,  in  many  instances,  that 
the  active  matters  should  be  in  as  concentrated 
a  state  as  possible  in  the  syrup,  it  is  often  neces- 
sary to  evaporate  a  large  proportion  of  the 
aqueous  fluid  in  which  they  are  dissolved.  This 
may  be  done  either  before  the  addition  of  the 
sugar  or  afterwards.  In  either  case  care  is 
requisite  not  to  apply  a  heat  too  great  or  too 
long  continued,  lest  the  active  principles  should 
be  injured.  When  these  are  very  volatile  or 
easily  decomposed  by  heat,  it  is  expedient  to 
dispense  with  concentration  altogether.  Some 
substances  which  are  volatilized  or  decomposed 
at  the  temperature  of  boiling  water  remain 
fixed  and  unaltered  at  that  which  is  necessary 
for  the  evaporation  of  alcohol.  These,  as 
before  observed,  may  be  dissolved  in  diluted 
alcohol,  and  the  concentration  effected  by 
evaporating  the  spirituous  part  of  the  solvent. 
Independently  of  the  injury  which  the  medicinal 
ingredient  of  the  syrup  may  sustain,  the  syrup 
itself  is  apt  to  become  brown  by  a  continued 
application  of  heat,  even  when  the  degree 
is  not  excessive.  It  is  recommended,  therefore, 
that  syrups  which  admit  of  concentration 
should  be  boiled  briskly  over  a  lively  fire,  so 
as  to  accomplish  the  object  as  quickly  as  pos- 
sible. It  is  important  to  be  able  to  ascertain 
positively  when  syrups  have  attained  the  due 
consistence.  An  operator  skilled  in  their  prepa- 
ration can  judge  with  sufficient  accuracy  by  va- 
rious familiar  signs, — such  as  the  slowness  with 
which  the  parts  of  a  drop  of  syrup  coalesce, 
when  previously  separated  by  the  edge  of  a 
blunt  instrument,  and  the  receding  of  the  last 
portion  of  each  drop,  when  the  syrup,  after 
being  cooled,  is  poured  out  drop  by  drop.  A 
pellicle  forming  upon  the  surface  of  the  syrup 
when  it  cools  indicates  that  it  has  been  boiled 
too  much. 

These  signs,  however,  are  not  to  be  relied 
on,  except  by  those  who  have  acquired  much 
experience.  The  proper  point  of  concentration 
is  best  ascertained  by  the  use  of  that  variety 
of  Baume's  hydrometer  called  a  saccharometer, 
— an  instrument  very  useful  to  those  making 
syrups  upon  the  large  scale.  This  should 
stand  at  30°  in  boiling  syrup  (30£°  in  _  hot 
weather),  and  at  35°  in  the  syrup  when  it  is 
cool.  Another  very  accurate,  though  less  ready, 
method  is  to  ascertain  the  sp.  gr.  by  weighing 
a  portion  of  the  liquid.  Syrup,  when  boiling, 
should  have  a  sp.  gr.  of  about  1.261 ;  when 
cold,  of  about  1.317.  Thomson  and  Duncan 
are  in  error  in  giving  the  proper  sp.  gr.  of  cold 


syrup  as  1.385.  We  found  that  of  a  specimen 
of  simple  syrup,  made  with  two  pounds  and  a 
half  of  sugar  to  a  pint  of  water,  as  directed 
in  former  editions  of  the  U.  S.  Pharmacopoeia, 
to  be  1.326  at  68°  F.;  but  this  strength  is 
rather  too  great  for  practical  convenience  in 
cold  weather.  In  the  syrup  now  official  it  is 
only  1.313  at  25°  C.  (77°  F.).  A  third  method 
of  ascertaining  the  proper  point  of  concentra- 
tion is  by  the  thermometer,  which,  in  boiling 
syrup  of  the  proper  consistence,  stands  at 
105°  C.  (221°  F.).  This  indication  is  founded 
on  the  fact  that  the  boiling  point  of  syrup  rises 
with  the  increase  of  its  density. 

When  carefully  prepared  with  the  best 
double  refined  sugar,  syrups  usually  require  no 
other  clarification  than  to  remove  any  scum 
which  may  rise  to  their  surface  upon  standing, 
and  to  pour  them  off  from  any  dregs  which 
may  subside.  But,  as  the  sugar  employed  is  sel- 
dom free  from  impurities,  it  may  be  best,  as  a 
rule,  to  remove  the  scum  as  it  rises  during  the 
heating  process,  and  to  strain  the  syrup  while 
hot  through  muslin  or  flannel.  Should  syrups  at 
any  time  lack  the  due  degree  of  transparency, 
they  may  be  filtered  through  paper  if  a  hot 
water  funnel  is  used,  or,  when  likely  to  be  in- 
jured by  this  treatment,  may  be  clarified  by 
means  of  the  white  of  egg  or  animal  charcoal, 
as  mentioned  under  the  head  of  Syrupus.  But 
the  active  vegetable  principles  are  so  apt  to  be 
absorbed  by  the  charcoal  along  with  the  im- 
purities that  this  agent  should  be  used  with 
caution.  The  vicious  habit  practised  by  sugar 
refiners  of  "  blueing "  sugars  by  the  use  of 
ultramarine  and  other  coloring  agents  cannot 
be  too  strongly  deprecated.  ( See  A.  J.  P.,  1901, 
119.) 

The  medicated  syrups  are  liable  to  undergo 
various  alterations,  according  to  their  nature  and 
mode  of  preparation.  The  acid  syrups,  when 
too  much  boiled,  often  let  fall  a  copious  white 
deposit,  which  is  a  saccharine  matter  analogous 
to  the  sugar  of  grapes,  produced  by  the  action 
of  their  acid  upon  the  sugar.  Even  at  ordinary 
temperatures,  acids  slowly  convert  common 
sugar  into  grape  sugar,  which,  being  less  soluble 
than  the  former,  is  gradually  deposited  in  the 
form  of  crystalline  grains.  Syrups  containing 
too  little  sugar  are  subject  to  the  vinous  fer- 
mentation, in  consequence  of  the  presence  of 
matters  which  act  as  a  ferment.  Those  which 
contain  too  much,  deposit  a  portion  in  the  crys- 
talline state,  and  the  crystals,  attracting  the 
sugar  remaining  in  solution,  gradually  weaken 
the  syrup,  and  render  it  liable  to  the  same 
change  as  when  originally  made  with  too  little 
sugar.  The  want  of  due  proportion  of  saccha- 
rine matter  frequently  also  gives  rise  to  mouldi- 
ness,  when  air  has  access  to  the  syrup.  It  is 
said  that  syrups  enclosed  while  they  are  still 
hot  in  bottles  which  are  not  full  are  apt  to 
ferment,  because  the  aqueous  vapor  rising  to 
the  surface  and  there  condensing  diminishes 
the  proportion  of  sugar,  so  as  to  produce  a 
commencement  of  chemical  action,  which  grad- 
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ually  extends  through  the  whole  mass,  but  if 
the  bottles  are  filled,  or  are  well  shaken  after 
they  are  cold,  this  result  is  obviated,  and  the 
syrups  will  generally  keep  better.  When 
s\rups  undergo  the  vinous  fermentation,  they 
become  covered  at  the  surface  with  froth,  pro- 
duced by  the  disengagement  of  carbon  dioxide, 
and  acquire  a  vinous  odor  from  the  presence 
of  alcohol,  while  their  consistence  is  diminished 
by  the  loss  of  a  portion  of  the  sugar,  which 
has  been  converted  into  that  liquid.  When  the 
quantity  of  alcohol  has  increased  to  a  certain 
point,  the  fermentation  ceases,  or  goes  on  more 
slowly,  owing  to  the  preservative  influence  of 
that  principle,  and,  as  the  active  ingredient  of 
the  syrup  has  frequently  undergone  a  material 
change,  the  preparation  is  sometimes  heated  to 
boiling,  so  as  to  drive  off  the  alcohol  and 
carbon  dioxide  and  concentrate  the  liquid  suffi- 
ciently. A  syrup  thus  revived  is  never  equal 
to  a  preparation  which  has  not  met  with  such 
a  mishap,  and  it  is  far  better  to  throw  a  fer- 
mented syrup  away.  It  is  obvious  that  syrups 
which  depend  for  their  virtues  upon  a  volatile 
ingredient,  or  one  which  is  readily  changeable 
by  heat,  cannot  be  restored  to  their  original 
condition. 

A  convenient  method  of  preparing  syrups 
has  come  into  general  use,  called  the  "  cold 
process."  For  some  syrups  it  is  to  be  preferred 
to  the  usual  method  of  heating,  and  all  syrups 
which  contain  a  volatile  principle,  or  one  likely 
to  be  injured  by  heat,  are  preferably  made  by 
percolation.  L.  Orynski,  I).  C .,  March,  1871, 
first  drew  attention  to  the  subject,  and  R.  Hun- 
stock,  in  A.  J.  P.,  Sept.  1875,  and  Sept.  1878, 
gave  the  results  of  his  experience  with  the  pro- 
cess. Into  the  lower  orifice  of  a  percolator  he 
introduces  lightly  a  small  piece  of  sponge,  which 
should  be  cleaned  and  thoroughly  moistened 
with  pure  water,  but  any  excess  should  be 
carefully  pressed  out  before  inserting  it. 
The  sugar  (granulated)  is  then  poured  in,  and 
upon  this,  the  water,  the  apparatus  being  ar- 
ranged as  is  usual  in  the  process  of  percolation. 
The  percolator  may  be  covered  loosely,  and  the 
operation  will  proceed  without  further  atten- 
tion, the  syrup  coming  through  drop  by  drop. 
If  it  should  be  necessary  to  use  crushed  sugar, 
the  percolator  must  be  corked  at  the  lower 
orifice,  and  the  sugar  and  water  introduced 
and  allowed  to  macerate  until  the  former  has 
dissolved  down  to  half  its  bulk,  when  the  cork 
may  be  removed  and  the  liquid  be  allowed  to 
drop.  If,  after  the  liquid  has  all  passed,  there 
remains  a  quantity  of  undissolved  sugar  in  the 
percolator,  after  corking  the  end  of  the  latter, 
enough  percolate  may  be  poured  back  to  dis- 
solve it,  afterwards  adding  sufficient  water  to 
bring  the  whole  up  to  the  required  measure. 
See  Am.  Drug.,  July,  1903,  31.  For  official 
directions  for  preparing  syrup  by  percolation 
see  Syrupus,  page  1217.  The  U.  S.  P.  (8th 
Rev.)  directs  that  a  pledget  of  purified  cotton 
should  be  used  in  place  of  the  sponge;  we 
have   found   by   experience   that   some   care  i* 


necessary  in  adjusting  the  pledget,  but  after  a 
little  practice  the  pledget  will  be  preferred  to 
the  sponge. 

To  be  successful  in  using  the  process, 
care  in  several  particulars  must  be  exercised. 
1.  The  percolator  should  be  cylindrical  or  semi- 
cylindrical,  and  cone-shaped  as  it  nears  the 
lower  orifice.  2.  The  sugar  must  be  coarse,  else 
it  will  form  into  a  compact  mass,  which  the 
liquid  cannot  permeate.  3.  The  sponge  or  pledget 
must  be  introduced  with  care.  If  pressed  too 
tightly  in,  it  will  effectually  stop  the  process; 
if  inserted  too  loosely,  the  liquid  will  pass  too 
rapidly,  and  will,  in  consequence,  be  weak  and 
turbid  (not  properly  filtered).  See  also  a  prac- 
tical paper  on  this  subject  in  A.  J.  P.,  Jan. 
1881,  by  G.  H.  Chas.  Klie,  and  Bull.  Pharm., 
1902,  1248.  For  a  paper  on  Fruit  Syrups 
see  West.  Drug.,  1902,  182;  Proc.  Penn.  Pharm. 
Assoc,  1903,  196. 

Syrups  may  be  made  (without  heat)  rapidly 
by  putting  the  ingredients  in  a  churn  and 
agitating  briskly. 

"  Rock  Candy  Syrup,"  the  evaporated  mother 
liquor  left  after  crystallizing  sugar  in  the  form 
of  large  crystals,  called  "  rock  candy,"  has  come 
largely  into  use  in  America.  It  varies  much  in 
quality  as  made  by  various  manufacturers,  and 
often  contains  glucose.  It  should  never  be  used 
indiscriminately  or  for  making  the  official 
syrups,  and  it  should  always  be  carefully  tested 
before  being  used  for  any  purpose.  (See 
analyses  by  L.  F.  Kebler,  in  A.  J.  P.,  1895, 
143.) 

At  best,  syrups  are  apt  to  change,  and  va- 
rious measures  have  been  proposed  for  their 
preservation,  but  the  best  plan  is  to  make  small 
quantities  of  syrups  at  a  time,  and  to  keep  them, 
unless  when  wanted  for  immediate  use,  in  bot- 
tles quite  full  and  well  stoppered,  which  should 
be  put  in  the  cellar  or  other  cool  place.  Glyc- 
erin is  often  used  to  aid  in  the  preservation  of 
syrups;  in  special  cases  this  may  be  advan- 
tageous, but  the  solvent  properties  of  glycerin 
must  be  remembered,  and  the  finished  prepara- 
tion may  possess  properties  (due  to  the  glyc- 
erin) which  are  not  found  in  syrups  made 
without  glycerin,  and  which  may  therefore  be 
injurious  in  prescriptions  (see  West.  Drug., 
1898,444). 

The  following  Syrups  were  dropped  from 
the  U.  S.  Pharmacopoeia  8th  revision  :  Syrupus 
Allii,  Syrupus  Althcece,  Syrupus  Hypophosphi- 
tum  cum  Ferro  and  Syrupus  Rubi  IcUzi,  and 
from  the  British  Pharmacopoeia  (1898),  Syrupus 
Ferri  Subchloridi,  Syrupus  Mori,  and  Syrupus 
Papaveris. 

SYRUPUS.  U.  S.,  Br. 

SYRUP 

(sy-ru'pus) 

Syrupus  Simplex  ;  Simple  Syrup  ;  Syrupus  Saccharl 
s.  Albus ;  Sirop  de  Sucre,  Fr.  Cod. ;  Sirop  simple; 
Fr. ;  Sirupus  simplex,  P.  O. ;  Weisser  Syrup,  O. ; 
Sciroppo    semplice,    It.;    Jarabe    simple,    Sp. 
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*  "  Sugar,  in  dry  crystalline  granules,  eight 
hundred  and  fifty  grammes  [or  29  ounces  av., 
430  grains] ;  Distilled  Water,  a  sufficient  quan- 
tity, to  make  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidrachms].  Dissolve 
the  Sugar,  with  the  aid  of  heat,  in  four  hundred 
and  fifty  cubic  centimeters  [or  15  fluidounces, 
104  minims]  of  Distilled  Water,  raise  the  tem- 
perature to  the  boiling  point,  strain  the  liquid, 
and  pass  enough  Distilled  Water  through  the 
strainer  to  make  the  product,  when  cold,  meas- 
ure one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6  \  fluidrachms].  Mix  thoroughly. 
Syrup  may  also  be  prepared  in  the  following 
manner : 

Press  down  into  the  neck  of  a  percolator  of 
suitable  size  a  pledget  of  purified  cotton,  not 
too  tightly,  in  such  a  manner  that  the  cotton 
shall  nearly  fill  the  neck  of  the  percolator,  and 
moisten  it  with  a  few  drops  of  Distilled  Water ; 
introduce  the  Sugar  into  the  percolator,  make 
its  surface  level  without  shaking  or  jarring, 
then  carefully  pour  upon  it  four  hundred  and 
fifty  cubic  centimeters  [or  15  fluidounces,  104 
minims]  of  Distilled  Water,  and  regulate  the 
flow  of  the  liquid,  if  necessary,  so  that  it  will 
pass  out  in  rapid  drops.  Return  the  first  por- 
tions of  the  percolate  until  it  runs  through 
clear,  and  when  all  the  liquid  has  passed,  follow 
it  by  Distilled  Water,  added  in  portions,  so  that 
all  the  Sugar  may  be  dissolved,  and  the  pro- 
duct measure  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidrachms].  Mix  thor- 
oughly."   U.  S. 

"  Refined  Sugar,  5  pounds  (Imperial)  or 
1000  grammes;  Distilled  Water,  boiling,  a  suffi- 
cient quantity.  Add  the  Refined  Sugar  to  two 
pints  (Imp.  meas.)  or  five  hundred  cubic  centi- 
metres of  the  boiling  Distilled  Water;  heat 
until  dissolved;  make  the  weight  of  the  product 
seven  pounds  and  a  half  (Imp.)  or  one  thousand 
five  hundred  grammes  by  the  addition  of  boil- 
ing Distilled  Water.  Specific  gravity  1.330." 
Br. 

This  syrup,  when  properly  prepared,  is  in- 
odorous, of  a  sweet  taste  without  peculiar  flavor, 
thick,  viscid,  nearly  colorless,  and  perfectly 
transparent.  If  somewhat  turbid,  as  it  is  apt 
to  be  when  made  with  sugar  not  well  refined, 
it  may  be  clarified  by  beating  the  white  of  an 
egg  to  a  froth  with  three  or  four  ounces  of 
water,  mixing  this  with  the  syrup,  boiling  the 
mixture  for  a  short  time  that  the  albumin 
may  coagulate,  and  taking  off  the  scum  which 
rises  to  the  surface,  or  separating  it  by  filtra- 
tion through  paper  or  flannel.  Two  gallons  of 
the  syrup  may  be  thus  clarified.  Any  color  and 
peculiar  flavor  which  it  may  possess  may  be 
removed  by  treating  it  at  the  same  time  with  a 
small  proportion  (about  5  per  cent.)  of  animal 
charcoal. 

The  white  of  egg  is  beaten  to  a  froth  in 
order  that  when  it  coagulates  it  may  be  ren- 
dered by  the  air  which  it  contains,  specifically 
lighter  than  the  syrup,  and  thus  rise  to  the 
surface.     If  not  thus  treated    it  floats,  when 
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coagulated,  in  the  syrup,  or  sinks  to  the  bottom. 
Now,  it  is  obvious  that  if  the  syrup  and  albumin 
be  heated  together  the  latter  must  be  deprived 
of  a  portion  of  the  air  which  it  contains  before 
the  point  of  coagulation  is  attained,  and  thus 
become  less  disposed  to  rise  to  the  surface. 
Guibourt,  therefore,  recommends  that  it  should 
not  be  added  till  the  syrup  is  boiling  hot,  and 
should  then  be  poured  in  from  a  height,  in  order 
to  increase  the  quantity  of  air  entangled  in  it. 
Magnes-Lahens  has  found  paper  pulp  to  be 
of  the  greatest  service  in  the  clarification  of 
syrup.  He  uses  a  white  unsized  paper  of  good 
quality,  reducing  it  to  a  paste  by  agitation  in  a 
bottle  with  a  portion  of  the  menstruum  to 
be  used,  heating  it  with  the  syrup  during  the 
whole  process  of  solution,  and  finally  filtering 
through  a  "  swan's-down  paper  "  filter.  (P.  J., 
April,  1872,  p.  825.) 

From  the  observations  of  Maumene,  it  ap- 
pears that  a  solution  of  pure  cane  sugar,  when 
long  kept,  undergoes  a  molecular  change  analo- 
gous to  that  produced  by  the  reaction  of  weak 
acids,  the  saccharine  liquid  becoming  brown 
when  boiled  with  potassium  hydroxide.  But, 
as  this  phenomenon  is  exhibited  alike  by  un- 
crystallizable  sugar  and  by  glucose,  the  experi- 
ment does  not  determine  which  of  those  forms 
of  saccharine  matter  has  been  produced.  (C.  R. 
A.  S.,  xxxix.  914.)  Procter  observed  a  similar 
change  in  simple  syrup  which  had  been  kept  in 
his  cabinet  for  six  years.  (A.  J.  P.,  xxvii.  430.) 
Schaeuffele,  having  noticed,  on  one  occasion,  in 
the  preparation  of  simple  syrup,  that  the  foam 
exhibited  a  singular  blue  color,  while  a  part 
of  the  cane  sugar  was  rapidly  transformed 
into  the  uncrystallizable  variety,  made  investi- 
gations as  to  the  cause,  and  was  led  to  the  con- 
clusion that  it  was  the  presence  of  indigo 
in  the  loaves  of  sugar,  introduced  with  the 
view  of  giving  brilliancy  and  whiteness,  but 
this  conclusion  was  probably  erroneous,  as  it 
is  well  known  that  ultramarine,  and  not  indigo, 
is  used  for  this  purpose.  The  presence  of  a 
blue  coloring  matter  in  sugar  has  frequently 
been  noticed  in  this  country;  syrup  made  from 
such  sugar  is  not  colorless,  and  in  a  short 
time  deposits  a  dark-colored  sediment.  Color- 
less "  rock  candy  "  forms  an  excellent  source  for 
pure  syrup  (the  broken  crystals  can  be  procured 
cheaply  from  the  manufacturers),  and  syrup 
entirely  free  from  impurities  is  required  in 
making  such  preparations  as  syrup  of  hydriodic 
acid,  syrup  of  ferrous  iodide,  etc. 

Syrup  is  very  useful  in  the  formation  of  pills 
and  mixtures,  and  in  various  other  pharma- 
ceutical operations  in  which  sugar  in  solution 
is  required. 

The  U.  S.  syrup  is  practically  identical  with 
that  formerly  official,  being  a  trifle  stronger, 
the  sp.  gr.  being  given  as  1.313  at  25°  C.  (77° 
F.).  That  of  the  Br.  syrup  is  1.330  at  15.5°  C. 
(60°  F.),  probably  adapted  to  the  climate  of 
Great  Britain,  which  is  not  so  cold  in  winter  as 
is  ours,  at  least  in  the  Northern  and  Middle 
States. 
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Off.  Prep. — Confeetio  Sulphuris,  Br.;  Elixir 
Aromaticum,  V.  8.;  Emulsum  Olei  Morrhuae,  U. 
8.;  Emulsum  Olei  Morrhuae  cum  Hypophosphiti- 
bus,  U.  8.;  Emulsum  Olei  Terebinthinse,  U.  8.; 
Massa  Ferri  Carbonatis,  U.  8.;  Mistura  Creosoti, 
Br.;  Mistura  Glycyrrhizae  Composita,  U.  8.; 
Pilulae  Aloes  et  Myrrhae,  U.  8.;  Pilula  Ferri,  Br.; 
Pilulae  Laxativae  Compositae,  V.  8.;  Pilulae  Podo- 
phylli,  Belladonnae  et  Capsici,  U.  8.;  Vinum  Ferri, 
U.  8.;  Vinum  Ferri  Amarum,  V.  8. 

It  is  also  used  as  the  vehicle  for  a  number  of 
official  syrups. 

SYRUPUS  ACACI/E.  U.  S. 

SYRUP  OF  ACACIA 

(sy-ru'pus  a-ca'ci-ae) 

Syrupus  Gummosus ;  Sirop  de  Gomrne.  Fr.  Cod.; 
Gummisirup.  (!.:  Sciroppo  di  gomma  arabica,  It. ; 
Jarabe  de  goma,  Sp. 

*  "Acacia,  in  selected  pieces,  one  hundred 
grammes  [or  3  ounces  av.,  231  grains] ;  Sugar, 
eight  hundred  grammes  [or  28  ounces  av.,  96 
grains]  ;  Distilled  Water,  four  hundred  and 
thirty  cubic  centimeters  [or  14  fluidounces, 
259  minims]  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces.  (>J  fluidraehms]. 
Introduce  the  Acacia  into  an  enamelled  or 
porcelain  dish,  add  the  Distilled  Water  and  stir 
occasionally  until  the  Acacia  is  dissolved;  then, 
having  added  the  Sugar,  place  the  diafa  on  a 
water-hath  and  apply  heat,  gradually  increasing 
the  temperature,  and  stirring  from  time  to  time 
until  the  Sugar  is  dissolved.  Strain  the  Syrup, 
if  necessary,  and  add  sufficient  Distilled  Water 
to  make  the  product  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
draehms]. 

Syrup  of  Acacia  should  be  made  in  small 
quantities,  and  stored  in  small,  tightly  stop- 
pered bottles,  in  a  cool  place."  U.  S.  In  the  18th 
edition  of  this  work  the  process  of  the  U.  S. 
P.  1890  1  was  condemned  because  of  the  ten- 
dency of  the  mucilage  of  acacia  to  spoil  and 
thus  make  an  unreliable  syrup;  the  U.  S.  P. 
(8th  Rev.)  reintroduced  the  process  of  the  U. 
S.  P.  1870.  This  syrup  is  useful  in  the  prepa- 
ration of  mixtures,  pills,  and  troches,  and  is 
a  good  demulcent;  but,  unfortunately,  the  pro- 
portion of  the  gum  to  the  sugar  is  too  small 
to  meet  all  the  indications  calling  for  the  con- 
joint use  of  these  substances.  To  avoid  fermen- 
tation, C.  B.  Mann  commends  the  use  of  one 
fluidounce  of  glycerin  and  seven  fluidounces  of 
water  as  the  solvent.  If  the  mucilage  of  acacia 
be  made  with  chloroform  water  or  a  trace  of 
chloroform  be  added  to  syrup  of  acacia,  fer- 
mentation is  measurably  retarded. 


1  Syrupus  Acacia;,  D.  S.  1890.  Syrup  of  Acacia. 
"  Mucilage  of  Acacia,  recently  prepared,  twenty-fire 
cubic  centimeters  [or  406  minims]  ;  Syrup,  seventy- 
five  cubic  centimeters  [or  2  fluidounces,  257  minims], 
to  make  one  hundred  cubic  centimeters  [or  3  fluid- 
ounces,  183  minims].  Mix  them.  This  syrup  should 
be  freshly  prepared,  when  required."  U.  S.  1890. 


SYRUPUS  ACIDI  CITRICI.  U.  S. 

SYRUP  OF  CITRIC  ACID 

( sy-ru'pus   ac'i-dl  cit'ri-cl) 

Sirop  d'Acide  citrique,  Fr.  Cod.;  Citronensaure- 
sirup,  O. 

*  "  Citric  Acid,  ten  grammes  [or  154  grains] ; 
Distilled  Water,  ten  cubic  centimeters  [or  162 
minims] ;  Tincture  of  Fresh  Lemon  Peel,  ten 
cubic  centimeters  [or  162  minims] ;  Syrup,  a 
sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6&  fluidraehms]. 
Dissolve  the  Citric  Acid  in  the  Distilled  Water, 
and  mix  the  solution  with  five  hundred  cubic 
centimeters  [or  16  fluidounces,  435  minims] 
of  Syrup.  Then  add  the  Tincture  of  Fresh 
Lemon  Peel,  and,  lastly,  enough  Syrup  to  make 
the  product  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidraehms].  Mix 
thoroughly."  U.  S. 

This  is  more  uniform  in  its  character,  keeps 
better,  and  is  more  readily  prepared  than  lemon 
syrup,  but  does  not  equal  it  in  flavor,  if  the 
latter  be  well  made.  If  long  kept  it  is  prone  to 
acquire  a  musty  taste,  and  to  deposit  grape  sugar 
copiously,  in  consequence  of  the  action  of  the 
acid  on  the  cane  sugar.  It  is  much  employed  as 
an  agreeable  and  refrigerant  addition  to  drinks, 
especially  carbonic  acid  water.  Tincture  of 
fresh  lemon  peel  is  used  in  this  syrup  instead 
of  spirit  of  lemon  which  was  used  in  the 
process  of  the  U.  S.  P.  1890;  spirit  of  lemon 
is  no  longer  official  and  the  new  tincture  is 
preferable  as  a  flavoring  agent.  Tartaric  acid, 
on  account  of  its  greater  cheapness,  has  not  un- 
frequently  been  substituted  for  the  citric  acid"; 
but  the  syrup  made  with  it  does  not  keep  so 
well,  and  is  more  apt  to  be  irritating  to  the 
stomach. 

Off.  Prep. — Liquor  Magnesii  Citratis,  U.  8. 

SYRUPUS  ACIDI  HYDRIODICI.  U.  S. 

SYRUP  OF  HYDRIODIC  ACID 

(sy-ru'pus  ac'j-di  hy-dri-6d'i-cl) 

"A  syrupy  liquid  containing  about  1  percent., 
by  weight,  of  absolute  Hydriodic  Acid  [HI  = 
126.9],  or  about  1.19  Gm.  in  100  Cc."     U.  S. 

Sirop  d'Acide  Iodhydrique,  Fr.;  Jodwasserstoff- 
slrup,  G. 

* "  Diluted  Hydriodic  Acid,  one  hundred 
grammes  [or  3  ounces  av.,  231  grains]  ;  Water, 
three  hundred  grammes  [or  10  ounces  av.,  255 
grains] ;  Syrup,  six  hundred  grammes  [or  21 
ounces  av.,  72  grains],  to  make  one  thousand 
grammes  [or  35  ounces  av.,  120  grains].  Mix 
them."   U.S. 

An  unprotected  aqueous  solution  of  hydriodic 
acid  is  unstable,  the  iodine  being  in  time  always 
liberated,  rendering  it  irritant  and  unfit  for  in- 
ternal administration,  and  as  it  has  been  proved 
that  syrup  protects  the  acid  efficiently,  the  1880 
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Committee  of  Revision  introduced  the  Syrup  of 
Hydriodic  Acid,  with  the  view  of  furnishing  a 
preparation  which  should  remain,  if  carefully 
preserved,  for  a  long  time  unchanged.  The 
process  for  this  syrup  was  changed  at  the  U.  S. 
1890  revision.  The  "  Buchanan "  method  of 
producing  hydriodic  acid  by  the  decomposition 
of  potassium  iodide  with  tartaric  acid  was  em- 
ployed, the  resulting  acid  potassium  tartrate 
being  crystallized  out  by  the  use  of  diluted 
alcohol  and  a  reduced  temperature.  Decomposi- 
tion and  the  discoloration  due  to  the  separation 
of  a  trace  of  iodine  were  obviated  by  the  use 
of  a  small  quantity  of  potassium  hypophosphite ; 
this  in  contact  with  tartaric  acid  is  decomposed, 
and  the  trace  of  hypophosphorous  acid  gen- 
erated is  sufficient  to  protect  the  solution  of 
hydriodic  acid  from  change,  the  very  small 
quantity  of  acid  potassium  tartrate  produced 
at  the  same  time  crystallizing  out  with  the 
rest  of  the  salt  in  the  diluted  alcohol.  In  the  U. 
S.  P.  (8th  Rev.)  the  syrup  is  made  by  adding 
to  1  part  of  diluted  hydriodic  acid  3  parts 
of  water  and  6  parts  of  syrup,  it  having  been 
proved  that  diluted  hydriodic  acid  could  be 
made  so  as  to  be  reasonably  permanent  (see 
Acidum  Hydriodicum  Dilutum,  page  30),  but 
the  principal  advantage  is  that  the  syrup  can 
now  be  made  extemporaneously  as  needed  for 
prescriptions.  Diluted  syrup  has  been  proved 
to  make  a  more  permanent  syrup  than  syrup 
of  official  strength.  So-called  syrup  of  hy- 
driodic acid  is  found  in  the  market  in  which 
glycerin  is  the  principal  constituent.  The  sub- 
stitution of  glucose  for  syrup  is  also  practised, 
the  reason  being  given  that  the  presence  of 
glucose  prevents  discoloration.  (Proc.  A.  Ph. 
A.,  1897,  221.) 

Properties. — Syrup  of  hydriodic  acid  is  offi- 
cially described  as  "  a  transparent,  colorless,  or 
not  more  than  pale  straw-colored  liquid,  odor- 
less, and  having  a  sweet  and  acidulous  taste. 
Specific  gravity:  about  1.190  at  25°  C.  (77°  F.). 
If  a  small  portion  of  the  Syrup  be  mixed 
with  a  little  starch  T.S.,  and  a  few  drops  of 
chlorine  water  then  added,  the  liquid  will  ac- 
quire a  deep  blue  color.  Not  more  than  a  faint 
bluish  tint  should  be  produced  in  the  Syrup  by 
starch  T.S.  alone  (limit  of  free  iodine).  The 
addition  of  silver  nitrate  T.S.  to  a  small  portion 
of  the  Syrup  diluted  with  four  volumes  of 
water  produces  a  pale  yellow  precipitate,  nearly 
insoluble  in  ammonia  water.  If  31.73  (31.725) 
Gm.  of  Syrup  of  Hydriodic  Acid  be  diluted 
with  distilled  water  to  measure  50  Cc,  and  if 
to  10  Cc.  of  this  solution  about  an  equal  volume 
of  distilled  water,  8  Cc.  of  tenth-normal  silver 
nitrate  V.S.,  and  5  Cc.  of  diluted  nitric  acid 
be  added,  followed  by  3  Cc.  of  ferric  ammo- 
nium sulphate  T.S.,  then,  after  thoroughly  shak- 
ing the  mixture,  not  more  than  3  Cc.  of  tenth- 
normal potassium  sulphocyanate  V.S.  should 
be  required  to  produce  a  permanent  reddish- 
brown  tint  (each  Cc.  of  tenth-normal  silver 
nitrate  V.S.  consumed  corresponding  to  0.2 
percent,  of  absolute  Hydriodic  Acid)."  U.  S. 


Syrup  of  hydriodic  acid  has  the  general 
therapeutic  properties  of  iodine  and  the  alkaline- 
iodides,  and  is  used  by  various  practitioners  to 
obtain  alterative  effects  in  scrofula  and  similar 
disorders.  As  it  contains  about  1  per  cent,  by 
weight  of  absolute  hydriodic  acid,  for  practical 
purposes  a  teaspoonful  may  be  said  to  repre- 
sent between  0.5  and  0.6  of  a  grain  of 
iodine  and  a  little  over  1  grain  of  potassium 
iodide.  It  is  evident  that  the  doses  in  which 
it  is  usually  administered — from  twenty  to  forty 
minims  (1.3  to  2.5  Cc.) — are  too  small.  It 
should  be  well  diluted  at  the  time  of  admin- 
istration, to  prevent  the  possibility  of  injury 
to  the  teeth. 

Dose,  from  one  to  two  fluidrachms  (3.75  to 
7.5  Cc). 

SYRUPUS  AMYGDAL/E.  U.  S. 

SYRUP  OF  ALMOND 

(sy-ru'piis  a-myg'da-lae) 

Orgeat  syrup ;  Syrupus  Emulsivus ;  Sirop  d' 
Amande.  Fr.  Cod.;  Sirop  d'Orgeat,  Fr.;  Sirupus 
Amygdalarum,    P.    (?.;   Mandelsirup,    G. 

*  "  Spirit  of  Bitter  Almond,  ten  cubic  centi- 
meters [or  162  minims] ;  Orange  Flower  Water, 
one  hundred  cubic  centimeters  [or  3  fluidounces, 
183  minims];  Syrup,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Mix  them." 
U.  S. 

The  process  for  this  syrup  was  greatly  sim- 
plified in  the  U.  S.  P.  (8th  Rev.)  ;  when  made 
by  the  U.  S.  P.  1890  process,1  it  quickly  spoiled; 
as  the  syrup  is  used  solely  as  a  vehicle  and  for 
its  fine  flavor,  the  new  process  will  undoubtedly 
be  found  moi'e  practical,  permanent  and  satis- 
factory. It  is  said  to  mask  the  odor  of  musk 
and  asafetida,  when  mixed  with  them.2     It  may 

1  Syrupus  Amygdalw.  U.  S.  1890.  Syrup  of 
Almond.  Syrup  of  Orgeat. — "Sweet  Almond,  one 
hundred  and  forty  grammes  [or  4  ounces  siv..  411 
grains]  ;  Bitter  Almond,  forty  grammes  [or  1  ounce 
av.,  180  grains]  ;  Sugar,  tiro  hundred  grammes  [or 
7  ounces  av.,  24  grains]  ;  Orange  Flower  Water,  one 
hundred  cubic  centimeters  [or  3  fluidounces,  183 
minims]  ;  Water,  one  hundred  and  thirty  cubio 
centimeters  [or  4  fluidounces,  190  minims]  ;  Syrup, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6%  fluidrachms].  Rub 
the  Almonds,  previously  blanched,  iu  a  mortar  with 
one  hundred  grammes  [or  3  ounces  av.,  231  grains] 
of  the  Sugar  and  thirty  cubic  centimeters  [or  1 
fluidounce]  of  Water  to  a  smooth  paste.  Mix  this 
well  with  the  Orange  Flower  Water  and  two  hundred 
cubic  centimeters  [or  6  fluidounces,  366  minims]  of 
Syrup,  and  strain  with  strong  expression.  To  the 
residue  add  one  hundred  cubic  centimeters  [or  3 
fluidounces,  183  minims]  of  Water,  and  express  again. 
In  the  strained  liquid  dissolve  the  remainder  of  the 
Sugar,  without  heat,  adding  enough  Syrup  to  make 
the  product  measure  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6%  fluidrachms].  Keep  the  Syrup 
in  well-stoppered,  completely  filled  bottles,  in  a  cool 
place."     U.  S. 

2  Orgeat  Powder. — Enders,  on  account  of  the  ten- 
dency of  syrup  of  almond  to  spoil,  prepares  a  powder 
by  making  an  emulsion  of  twenty  parts  of  sweet 
almonds  with  sufficient  water,  mixing  it  with  seventy- 
two  parts  of  sugar,  rapidly  evaporating  with  the 
steam  bath  and  pulverizing  the  residue,  and  keeping 
it  in  well-corked  bottles.  To  make  one  hundred  parts 
of  the  syrup,  sixty-eight  parts  of  the  powder  are  dis- 
solved with  heat  in  twenty-four  parts  of  water,  and 
five  parts  of  orange  flower  water  and  three  parts  of 
bitter  almond  water  are  added.  (A,  J.  P.,  1874,  p. 
362.) 
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be  added  to  cough  mixtures,  or  used  as  an 
agreeable  vehicle  for  administering  strong 
remedies. 

Dose,  one  to  two  fluidrachms  (3.75  to  7.5  Cc). 

SYRUPUS  AROMATICUS.  Br. 

AROMATIC  SYRUP 

(sy-ro'pus  ar-o-mat'j-cus) 

Slrop  Aromatique,  Fr.;  Aromatischer  Sirup,  G. 

"Tincture  of  Orange,  5  fl.  ounces  (Imperial 
measure)  or  250  cubic  centimetres;  Cinnamon 
Water,  5  fl.  ounces  (Imp.  meas.)  or  250  cubic 
centimetres;  Syrup,  10  fl.  ounces  (Imp.  meas.) 
or  500  cubic  centimetres.  Mix  the  Tincture  of 
Orange  and  Cinnamon  Water;  shake  the  mix- 
ture with  a  little  powdered  talc;  filter;  add  the 
Syrup."    Br. 

'This  preparation  of  the  Br.  Ph.  1808  is 
practically  a  simple  elixir  (see  Elixir  Aromati- 
cum,  p.  433) ;  it  has  been  introduced  mainly  as 
a  vehicle  or  adjuvant. 

SYRUPUS  AURANTII.  U.  S.,  Br. 

SYRUP  OF  ORANGE 

(sy-ru'pus  au-riin'ti  1 1 

Syrup  of  Oranpr  Pool  ;  Strop  d'Bcoree  d'Orange 
amrre,  Fr.  Cod.;  Kirupus  Aurnntii  CortlcU,  /'.  G.  ; 
Pomeranzcnsctaalpiisinip.  OrHnponnrbalenByrup,  G. ; 
Nrlroppo  di  arancio  amaro,  Jt.;  Jarebe  <io  rorteza  de 
naraDja  amar^i),   8p. 

*  "  Tincture  of  Sweet  Orange  Peel,  fifty  cubic 
i '  htimeters  [or  1  fluidounce,  331  minims] ;  Citric 
Acid,  five  grammes  [or  77  grains]  ;  Magnesium 
Carbonate,  ten  grammes  [or  154  grains]  ;  Sugar, 
eight  hundred  and  twenty  gramme*  [or  28 
ounces  av.,  405  grains]  ;  Water,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or 33  fluidounces,  6*£  fluidrachms].  Trit- 
urate the  Magnesium  Carbonate  in  a  mortar 
with  the  Tincture,  add  gradually  four  hundred 
cubic  centimeter*  [or  13  fluidounces.  252  min- 
ims] of  Water,  filter,  and  add  sufficient  Water 
through  fhe  filter  to  obtain  four  hundred  and 
fifty  cubic  centimeters  [or  15  fluidounces,  104 
minims]  of  filtrate;  in  this  dissolve  the  Citric 
Acid  and  Sugar  by  agitation  without  heat,  and 
add  sufficient  Water  to  make  the  product  meas- 
ure one  thousand  cubic  centimeters  Tor  33  fluid- 
ounces.  6^  fluidrachms].  Mix  thoroughly."  U.  S. 

"Tincture  of  Orange,  1  fl.  ounce  (Imperial 
measure)  or  30  cubic  centimetres;  Syrup,  7 
fl.  ounces  (Imp.  meas.)  or  210  cubic  centi- 
metres.    Mix."'  Br. 

This  process  was  changed  in  the  U.  S.  P. 
(8th  Rev.)  the  official  50  per  cent,  tincture  being 
used  in  connection  with  magnesium  carbonate, 
instead  of  making  an  alcoholic  extract  of  fresh 
orange  peel  by  boiling  and  using  precipitated 
calcium  phosphate  as  directed  in  the  U.  S.  P. 
1890. 

The  present  U.  S.  formula  is  an  improvement 
over  that  of  1870,  in  which  evaporation  was  re- 
sorted to  so  as  to  deprive  the  tincture  of  orange 
peel  of  alcohol,  for,  although  the  temperature 
was  limited  fo  120°  F.,  even  this  was  sufficient 


to  affect  the  flavor  of  the  concentrated  tincture. 
In  the  U.  S.  P.  1880,  by  employing  maceration 
and  expression  with  a  smaller  quantity  of 
alcohol,  the  use  of  heat  was  avoided.  The 
proportion  of  alcohol  directed  to  extract  the 
oil  from  the  orange  peel  was  necessarily  small ; 
indeed,  it  was  almost  entirely  absorbed  by  the 
orange  peel,  which  should  be  grated.  In  the 
U.  S.  P.  1890  process  an  attempt  was  made  to 
economize  time  by  boiling  the  sweet  orange  peel 
in  alcohol.  The  British  preparation,  which  is  a 
mere  mixtui'e  of  the  tincture  with  syrup,  is 
inferior.  The  use  of  magnesium  carbonate  was 
first  suggested  by  John  D.  Finley.  The  syrup 
has  an  agreeable  flavor,  for  which  it  is  alone 
employed.  For  a  pi'ocess  by  E.  E.  Williams, 
using  powdered  pumice  to  disintegrate  the 
orange  peel,  see  D.  C,  1898,  125. 

SYRUPUS  AURANTII  FLORUM. 

U.  S.  (Br.) 

SYRUP  OF  ORANGE  FLOWERS 

(sy-nVpiis    au-ran'ti-I    flo'rGm) 

Syrupus  Aurantii  Floris,  Br. :  Slrop  de  Fleur 
d'Oranger,  Fr.  Cod.;  Pomeranzenbliitbensyrup,  G. ; 
Jarabe  de  azabar,  Sp. 

*  "  Sugar,  eight  hundred  and  fifty  grammes 
[or  29  ounces  a  v.,  430  grains] ;  Orange  Flower 
Wafer,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6$ 
fluidrachms].  Dissolve  the  Sugar  in  four  hun- 
dred and  fifty  cubic  centimeters  [or  15  fluid- 
ounces,  104  minims]  of  Orange  Flower  Water 
by  agitation,  without  heat,  add  enough  Orange 
Mower  Water  to  make  the  product  measure 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6J  fluidrachms],  and  mix  thoroughly. 
Syrup  of  Orange  Flowers  may  also  be  prepared 
in  the  following  manner:  Prepare  a  percolator 
or  funnel  in  the  manner  described  under 
Syrupus.  Pour  four  hundred  and  fifty  cubic 
centimeters  [or  15  fluidounces,  101  minims]  of 
Orange  Flower  Water  upon  the  Sugar,  return 
the  first  portions  of  the  percolate  until  it  runs 
through  clear,  and,  when  all  the  liquid  has 
passed,  follow  it  by  Orange  Flower  Water,  un- 
til fhe  product  measures  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6 J  fluidrachms]. 
Mix  thoroughly."  U.  S. 

"  Orange-flower  water  of  commerce,  undi- 
luted, 8  fl.  ounces  (Imperial  measure)  or  100 
cubic  centimetres;  Refined  Sugar,  3  pounds 
(Imp.)  or  600  grammes;  Distilled  Water,  boil- 
ing, a  sufficient  quantity.  Add  the  Refined 
Sugar  to  sixteen  fluid  ounces  (Imp.  meas.)  or 
two  hundred  cubic  centimetres  of  the  boiling 
Distilled  Water;  heat  until  dissolved;  add  the 
undiluted  orange-flower  water;  make  the  weight 
of  the  product  four  pounds  and  a  half  (Imp.) 
or  nine  hundred  grammes  by  the  addition  of 
recently  boiled  Distilled  Water."  Br. 

The  second  U.  S.  process,  by  percolation, 
will  be  preferable  here.  This  syrup  is  used 
chiefly  for  flavoring  mixtures. 

Dose,  a  fluidrachm  (3.75  Cc). 
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SYRUPUS  CALCII  LACTOPHOSPHATIS. 
U.  S.,  Br. 

SYRUP  OF  CALCIUM  LACTOPHOSPHATE 

(sy-ru'pus  cal'ci-I  liic-to-phds-pha'tls) 

Sirop  de  Lactophosphate  (phospholactate)  de  chaux, 
Fr. •  Calciumphospholactatslrup,  O. ;  Jarabe  de  lacto- 
fosfato  calcico,  Sp. 

*  "  Precipitated  Calcium  Carbonate,  twenty- 
five  grammes  [or  386  grains] ;  Lactic  Acid,  sixty 
cubic  centimeters  [or  2  fluidounces,  14  minims] ; 
Phosphoric  Acid,  thirty-six  cubic  centimeters 
[or  1  fluidounce,  104  minims]  ;  Orange  Flower 
Water,  fifty  cubic  centimeters  [or  1  fluidounce, 
331  minims] ;  Sugar,  seven  hundred  and  twenty- 
five  grammes  [or  25  ounces  av.,  251  grains] ; 
Water,  a  sufficient  quantity ,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6J 
fluidrachnis] .  To  the  Lactic  Acid  mixed  with 
one  hundred  cubic  centimeters  [or  3  fluidounces, 
183  minims]  of  Water,  and  contained  in  a  capa- 
cious mortar,  gradually  add  the  Calcium  Car- 
bonate, in  portions,  stirring  until  it  is  dissolved. 
Then  add  the  Phosphoric  Acid,  diluted  with 
fifty  cubic  centimeters  [or  1  fluidounce,  331 
minims]  of  Water,  and  triturate  until  the  pre- 
cipitate at  first  formed  is  dissolved.  Add 
one  hundred  cubic  centimeters  [or  3  fluid- 
ounces,  183  minims]  of  Water,  and  filter,  rins- 
ing the  mortar  with  fifty  cubic  centimeters  [or 
1  fluidounce,  331  minims]  of  Water,  and  pass- 
ing the  rinsings  through  the  filter.  To  the 
mixed  filtrates  add  the  Orange  Flower  Water, 
and,  having  added  the  Sugar,  dissolve  it  by 
agitation,  without  heat,  and  strain.  Lastly,  pass 
enough  Water  thi'ough  the  strainer  to  make  the 
product  measui'e  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidrachms],  and  mix 
thoroughly."    U.  S. 

"Precipitated  Calcium  Carbonate,  2£  ounces 
(Imperial)  or  25  grammes;  Concentrated  Phos- 
phoric Acid,  4  fi.  ounces  and  262  minims  (Imp. 
meas.)  or  46  cubic  centimetres ;  Lactic  Acid, 
6  fl.  ounces  (Imp.  meas.)  or  60  cubic  centi- 
metres; Refined  Sugar,  70  ounces  (Imp.)  or 
700  grammes;  Orange-flower  water  of  com- 
merce, undiluted,  2£  fl.  ounces  (Imp.  meas.)  or 
25  cubic  centimetres;  Distilled  Water,  a  suffi- 
cient quantity.  Add  the  Calcium  Carbonate 
gradually  to  the  Lactic  Acid,  diluted  with  four 
times  its  volume  of  Distilled  Water.  When  solu- 
tion is  complete,  add  the  Concentrated  Phos- 
phoric Acid,  and  triturate  until  the  precipitate 
which  at  first  forms  is  dissolved.  Dilute  with 
a  little  Distilled  Water;  add  the  undiluted 
orange-flower  water;  filter;  dissolve  the  Re- 
fined Sugar  in  the  mixture  without  the  aid  of 
heat;  strain;  add  sufficient  Distilled  Water  to 
make  five  pints  (Imp.  meas.)  or  one  thousand 
cubic  centimetres  of  the  syrup."   Br. 

The  U.  S.  P.  1880  syrup  was  almost  identical 
with  the  preparation  proposed  by  William 
Neergaard.  Freshly  precipitated  calcium  phos- 
phate is  soluble  in  lactic  acid,  and  this  prepara- 
tion was  such  a  solution  protected  from  change 


and  rendered  more  agreeable  to  the  taste  by 
the  addition  of  sugar  and  orange  flower  water. 
As  made  by  this  formula  it  will  usually  be 
found  to  contain  a  precipitate  of  a  gelatinous 
character,  which  gradually  forms  in  the  course 
of  a  few  days  or  weeks;  the  means  commonly 
used  to  prevent  this  precipitation  is  the  addi- 
tion of  a  fluidrachm  of  hydrochloric  acid  to 
a  pint  of  the  syrup, — hydrochloric  acid  being 
a  better  solvent  for  calcium  phosphate  than  is 
lactic  acid.  The  U.  S.  P.  1890  process  1  as  well 
as  that  of  the  8th  Revision,  prepared  calcium 
lactate  by  dissolving  calcium  carbonate  in  lactic 
acid  and  subsequently  adding  phosphoric  acid; 
this  should  be  an  improvement,  as  it  simplifies 
the  process.  Precipitation  can  be  avoided  by 
the  addition  of  a  trace  of  hydrochloric  acid. 
The  process  of  percolation  to  dissolve  the  sugar 
may  be  advantageously  substituted  here  for 
that  of  agitation.  The  syrup  is  sometimes  pre- 
pared by  dissolving  two  hundred  grains  of  cal- 
cium lactophosphate  (which  is  now  furnished  by 
the  manufacturing  chemists)  in  a  pint  of  syrup 
flavored  with  orange  flower  water,  a  fluidrachm 
of  hydrochloric  acid  being  added  to  prevent 
precipitation.  The  British  syrup  is  practically 
identical  with  the  U.  S.  preparation  and  was 
modelled  after  it.  The  syrup  affords  an  ex- 
cellent means  of  administering  calcium  phos- 
phate. 

Dose,  from  two  to  four  fluidrachms  (7.5  to 
15  Cc),  representing  from  three  to  six  grains 
of  the  lime  salt. 

SYRUPUS  CALCIS.  U.  S.  (Br.) 

SYRUP  OF  LIME     SYRUP  OF  CALCIUM  HYDROXIDE 

( sy-rii'pus    cal-cls ) 

Liquor  Calcis  Saccharatus,  Br.;  Saceharated 
Solution  of  Lime ;  Syrupus  Calearisp ;  Syrup  of  Cal- 
cium Hydroxide;  Slrop  de  Chaux,  Fr.;  Kalksyrup,  O. 

* "  Lime,  sixty-five  grammes  [or  2  ounces 
av.,  128  grains] ;  Sugar,  three  hundred  and  fifty 
grammes  [or  12  ounces  av.,  151  grains] ;  Water, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6 J  fluidrachms]. 
Slake  the  Lime  by  the  addition  of  thirty-five 
cubic  centimeters  [or  1  fluidounce,  88  minims] 
of  Water  with  the  aid  of  heat,  then  mix  it 
and  the  Sugar  thoroughly  in  a  mortar,  so  as  to 
form  a  homogeneous  powder;  add  the  mixture 
to  five  hundred  cubic  centimeters  [or  16  fluid- 
ounces,  435  minims]  of  boiling  Water,  con- 
tained in  a  bright  copper  or  tinned-iron  vessel, 
and  boil  for  five  minutes,  constantly  stirring. 

1  Syrupus  Calcii  Ladophosphatis.  Modified  For- 
mula.— Geo.  Thos.  Williams  has  modified  the  formula 
of  R.  Rother  and  adapted  it  to  the  strength  of  the 
official  preparation.  It  is  as  follows :  "  Take  of  Pre- 
cipitated Calcium  Carbonate  13  parts  :  Lactic  Acid  33 
parts ;  Phosphoric  Acid.  U.  S.  P.,  18  parts :  Orange 
Flower  Water  80  parts  ;  Sugar  in  coarse  powder  600 
parts  :  Distilled  Water  sufficient  to  make  1000  parts. 
Mix  the  lactic  acid  with  136  parts  of  distilled  water, 
and  gradually  add  the  calcium  carbonate,  warming 
gently.  If  necessary.  Add  the  phosphoric  acid,  pre- 
viously diluted  with  120  parts  of  distilled  water  and 
with  the  orange  flower  water.  Filter,  and  pass 
enough  distilled  water  through  the  filter  to  make  the 
filtrate  weigh  400  parts.  Lastly,  dissolve  the  sugar 
by  cold  percolation  or  by  agitation,  and  strain." 
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Dilute  the  liquid  with  sufficient  Water  to  make 
it  measure  nine  hundred  and  fifty  cubic  centi- 
meters [or  32  fluidounces,  59  minims],  and  filter 
through  white  paper,  closely  covering  the  fun- 
nel during  filtration.  Then  add  through  the 
filter  enough  Water  to  make  the  product 
measure  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6£  fluidrachms] ,  and  mix  thor- 
oughly. Keep  the  Syrup  in  well-stoppered 
bottles."  U.  S. 

"Calcium  Hydroxide,  1  ounce  (Imperial)  or 
50  grammes;  Refined  Sugar,  in  powder.  2 
ounces  (Imp.)  or  100  grammes;  Distilled 
Water,  1  pint  (Imp.  meas.)  or  1000  cubic  centi- 
metres. Mix  the  Calcium  Hydroxide  with  a 
solution  of  the  Refined  Sugar  in  the  Distilled 
Water.  Set  aside  in  a  stoppered  green  glass 
bottle  for  a  few  hours,  shaking  occasionally; 
separate  the  clear  Solution  with  a  siphon,  avoid- 
ing unnecessary  exposure  to  aiw  Specific 
gravity  1.055.  10  grammes  should  require  for 
neutralization  G.3  cubic  centimetres  of  the  volu- 
metric solution  of  sulphuric  acid.  It  should 
not  afford  any  characteristic  reaction  with  the 
tests  for  lead.  This  Solution  contains  nearly  2 
per  cent,  by  weight  of  Lime,  CaO,  or  about  S 
grains  in  1  fluid  ounce."  Br.  The  quantity 
of  sugar  was  reduced  about  12  per  cent,  in  the 
process  of  the  U.  S.  P.  1890  as  it  was  found 
by  experiment  that  a  syrup  thus  made  was  more 
permanent  and  Less  liable  to  become  discolored. 

Properties. — Syrup  of  Lime  is  officially  de- 
scribed as  a  "transparent,  pale  yellow  Liquid, 
of  alkaline  taste  and  reaction.  Specific  gravity  : 
about  1.145  at  25°  C.  (77°  P.).  The  addition 
of  a  solution  of  an  alkali  carbonate  produces  a 
white  precipitate,  soluble  in  acids  with  effer- 
vescence. The  addition  of  ammonium  oxalate 
T.S.  produces  a  white  precipitate,  insoluble 
in  acetic  acid,  but  soluble  in  hydrochloric  acid." 
V.  S. 

The  British  saccharated  solution  of  lime 
differs  from  the  U.  S.  syrup  in  containing  a 
smaller  proportion  of  sugar  and  of  lime.  Th11 
official  syrup  is  almost  identical  with  that  pro- 
posed by  E.  R.  Squibb.  (See  14th  ed.,  U.  S. 
D.,  p.  1288;  also  Apoth.,  1894,  18.) 

Sugar  forms  with  lime  certain  definite  com- 
pounds which  may  be  looked  upon  as  su- 
crates.  According  to  M.  S.  Benedikt  (J.  P.  C, 
4e  ser.,  xix.  90),  there  are  at  least  four  of 
these  combinations.  Some,  if  not  all,  of  them 
are  much  more  soluble  than  the  lime  itself,  so 
that  in  this  way  a  much  stronger  solution  of 
lime  can  be  obtained  than  by  the  instrumen- 
tality of  water  alone.  The  syrup  remains  per- 
fectly transparent,  and  is  in  no  degree  dis- 
turbed by  dilution  with  water.  It  has  a  de- 
cidedly alkaline  and  even  caustic  taste,  and 
should  always  be  largely  diluted  when  adminis- 
tered. It  was  first  prepared  by  M.  Beral,  and  its 
practical  use  was  originally  suggested  by  Capi- 
taine  of  Paris.1 

1  Liquid  Glue. — It  is  stated  that  a  very  adhesive 
glue,  remaining  liquid  at  ordinary  temperatures,  may 
be  prepared  by  dissolving  glue  In  a  solution  of 
sucrate  of  lime.     (A.  J.  P.,  1872,  562.) 


Uses. — Syrup  of  lime  is  an  active  antacid 
and  astringent,  which  may  be  used  as  a  sub- 
stitute for  lime  water  in  all  cases  to  which  that 
preparation  is  suitable.  20  minims  of  it  (1.25 
Cc.)   are  equal  to  a  fluidounce  of  lime  water. 

Dose,  ten  to  thirty  minims   (0.6  to  1.8  Cc). 

SYRUPUS  CASCARCE  AROMATICUS. 
Br. 

AROMATIC  SYRUP  OF  CASCARA 

(syru'pus   cas'ca-rae  ar-o-mat'i-cus) 

Simp  ammntique  de  Cascara  Ragrada,  Fr. ;  Aro- 
matiscuer   Amerikanisch-Faulbaumriudensirup,    G. 

"  Liquid  Extract  of  Cascara  Sagrada,  8  fl. 
ounces  (Imperial  measure)  or  400  cubic  centi- 
metres; Tincture  of  Orange.  2  //.  ounces  (Imp. 
meas.)  or  100  cubic  centimetres;  Alcohol  (90 
per  cent.),  1  //.  ounce  (Imp.  meas.)  or  50 
cubic  centimetres;  Cinnamon  Water,  3  fl.  ounces 
(Imp.  meas.)  or  150  cubic  centimetres;  Syrup, 
0  //.  ounces  (Imp.  meas.)  or  .'100  cubic  centi- 
metres.   Mix."  Br. 

This  was  a  new  syrup  in  the  Br.  Pharm.  1898. 
It  forms  a  convenient  means  of  administering 
cascara,  the  alcohol  being  added  to  aid  its 
preservation. 

Dose,  from  one-half  to  two  fluidrachms  (1.8 
to  7.5  Cc). 

SYRUPUS  CHLORAL.  Br. 

SYRUP  OF  CHLORAL 

(gj  -l  u'piis  (•hlf/ral) 

Sirop  de  Chloral,  Fr.  Cod.;  Chloralhydratsirup,  G. / 
Jarabe  de  hldrato  de  cloral,  Sp. 

"  Chloral  Hydrate,  1G00  grains  or  91.43  gram- 
mes; Distilled  Water,  30  fl.  drachms  (Imperial 
measure)  or  93.75  cubic  centimetres;  Syrup,  a 
sufficient  quantity.  Dissolve  the  Chloral  Hy- 
drate in  the  Distilled  Water;  add  the  Syrup 
until  the  mixed  product  measures  one  pint  (Imp. 
meas.)  or  tive  hundred  cubic  centimetres.  1 
fluid  drachm  of  this  syrup  contains  10  grains  °f 
Chloral  Hydrate."  Br. 

Dose,  two  fluidrachms  (7.5  Cc),  representing 
twenty  grains  of  chloral. 

SYRUPUS  CODEIN/E.  Br. 

SYRUP  OF  CODEINE 

(sy-ru'pus    co-de-I'nse) 

Sirop  de  Codeine,  Fr.  Cod. ;  Kodeinsirup,  G. ;  Scl- 
roppo  di  codeina,  It.;  Jarabe  de  codeina,  8p. 

"  Codeine  Phosphate,  40  grains  or  4.57  gram- 
mes; Distilled  Water,  \  fl.  ounce  (Imperial 
measure)  or  12.5  cubic  centimetres;  Syrup,  19| 
fl.  ounces  (Imp.  meas.)  or  987.5  cubic  centi- 
metres. Dissolve  the  Codeine  Phosphate  in  the 
Distilled  Water;  add  the  Syrup;  mix.  1  fluid 
drachm  of  this  Syrup  contains  I  grain  of 
Codeine  Phosphate."   Br. 


PART  I. 


Syrupus  Codeince. — Ferri  lodidi. 


This  syrup  of  the  Br.  Pharm.  1898  is  in- 
tended to  furnish  a  convenient  method  of  using 
codeine  phosphate. 

Dose,  one-half  to  two  fluidrachms  (1.8  to  7.5 
Cc). 

SYRUPUS  FERRI  IODIDI.  U.  S„  Br. 

SYRUP  OF  FERROUS  IODIDE 

(sy-ru'pus    fer'rl    I-6d'j-dI) 

"A  syrupy  liquid  containing  about  5  percent., 
by  weight,  of  Ferrous  Iodide  [Fei2  =  307.30], 
or  about  6.74  Gm.  in  100  Cc."  U.  8. 

Syrup  of  Iodide  of  Iron  ;  Sirop  d'lodure  de  Fer,  Fr. 
Cod.;  Syrupus  Ferri  Jodati,  P.  O. ;  Eisenjodiirsirup, 
O. ;  Sciroppo  di  protojoduro  di  ferro.  It. ;  Jarabe  de 
yoduro  ferroso,  Sp. 

*  "  Iron,  in  the  form  of  fine,  bright  wire, 
and  cut  into  small  pieces,  twelve  and  one-half 
grammes  [or  193  grains]  ;  Iodine,  forty-one 
and  one-half  grammes  [or  1  ounce  av.,  203 
grains] ;  Diluted  Hypophosphorous  Acid,  twenty 
cubic  centimeters  [or  325  minims] ;  Sugar,  six 
hundred  grammes  [or  21  ounces  av.,  72  grains] ; 
Distilled  Water,  a  sufficient  quantity,  to  make 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains].  Introduce  the  Iron  into  a  flask  of 
thin  glass,  having  a  capacity  of  about  five 
hundred  cubic  centimeters  [or  1  pint],  add  to 
it  one  hundred  and  fifty  cubic  centimeters  [or 
5  fluidounces,  35  minims]  of  Distilled  Water, 
and  afterwards  the  Iodine.  Shake  the  mixture 
occasionally,  checking  the  reaction,  if  necessary, 
by  the  affusion  of  cold  water,  and,  when  the 
solution  has  acquired  a  greenish  color,  and 
has  lost  the  odor  of  Iodine,  heat  it  to  boiling 
and  add  at  once  fifty  grammes  [or  1  ounce  av., 
334  grains]  of  the  Sugar;  when  this  has  dis- 
solved, filter  the  solution  into  the  remainder  of 
the  Sugar  contained  in  a  porcelain  dish.  Rinse 
the  flask  and  Iron  Wire  with  one  hundred  and 
twenty-five  cubic  centimeters  [or  4  fluidounces, 
109  minims]  of  Distilled  Water  and  pass  the 
washings  through  the  filter  into  the  Sugar.  Stir 
the  mixture  with  a  porcelain  or  wooden  spatula, 
heating  the  liquid  on  a  water-bath  until  com- 
plete solution  is  effected,  and,  having  passed  the 
syrup  through  a  clean  muslin  strainer  into  a 
tared  bottle,  add  the  Diluted  Hypophosphorous 
Acid,  and  sufficient  Distilled  Water  to  make  the 
product  weigh  one  thousand  grammes  [or  35 
ounces  av.,  120  grains]."    U.  S. 

"Iron,  in  wire,  \  ounce  (Imperial)  or  25 
grammes;  Iodine,  726  grains  or  83  grammes; 
Refined  Sugar,  16£  ounces  (Imp.)  or  825  gram- 
mes; Distilled  Water,  a  sufficient  quantity. 
Add  the  Refined  Sugar  to  six  fluid  ounces 
(Imp.  meas.)  or  three  hundred  cubic  centi- 
metres of  boiling  Distilled  Water  and  heat 
until  dissolved.  Dilute  half  a  fluid  ounce  (Imp. 
meas.)  or  twenty-five  cubic  centimetres  of  the 
resulting  syrup  with  an  equal  volume  of  Dis- 
tilled Water  and  set  aside.  Digest  the  Iodine 
and  the  Iron  wire  in  a  flask  with  two  and  a  half 
fluid    ounces    (Imp.    meas.)     or    one    hundred 


and  twenty-five  cubic  centimetres  of  Distilled 
Water;  heat  gently,  and  finally  boil  slightly, 
until  the  froth  loses  its  yellow  color;  filter  the 
liquid  while  still  hot  into  the  syrup,  washing 
the  flask  and  the  filter  with  the  diluted  syrup 
previously  set  aside  and  now  heated  to  boiling. 
Pass  sufficient  boiling  Distilled  Water  through 
the  filter  to  produce,  when  cold,  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres.  Mix. 
The  Syrup  should  have  a  specific  gravity  of 
1.380  to  1.387.  11  minims  of  this  Syrup  con- 
tain 1  grain  of  ferrous  iodide."    Br. 

These  preparations  furnish  solutions  of  fer- 
rous iodide  rendered  more  permanent  by  sugar. 
The  iodine  should  be  dry.  for,  if  moist,  as  com- 
mercial iodine  often  is,  less  ferrous  iodide  will 
be  formed  and  the  syrup  will  be  propor- 
tionally weaker.  In  both  processes  a  large  ex- 
cess of  iron  is  taken,  although  the  excess  was 
reduced  in  the  Br.  Pharm.  1898.  A  moderate 
excess  is  useful  in  preventing  the  solution  of 
ferrous  iodide  from  undergoing  any  change 
from  the  absorption  of  oxygen  during  filtra- 
tion, before  it  comes  in  contact  with  the  sugar. 
The  method  adopted  in  the  Pharmacopoeia  of 
1880,  of  filtering  the  unprotected  solution  of 
ferrous  iodide  into  the  sugar  contained  in  an 
open  porcelain  dish,  and  afterward  straining  the 
syrup  through  linen,  was  directly  opposed  to 
the  experience  of  many  practical  pharmacists, 
and  to  the  views  which  had  been  hitherto  held 
of  the  action  of  the  air  upon  the  solution  of 
ferrous  iodide,  and  although  with  care,  in  skil- 
ful hands,  oxidation  may  have  been  avoided, 
nothing  was  gained  in  time.  In  the  U.  S.  P. 
(8th  Rev.)  process  a  small  quantity  of  sugar 
is  added  to  the  solution  of  ferrous  iodide  before 
filtering,  but  the  principle  change  was  in  the 
reduction  of  the  strength  of  the  finished  syrup 
to  5  per  cent,  of  ferrous  iodide,  which  is  one 
half  the  quantity  of  ferrous  iodide  that  was  in 
the  former  official  syrup  (10  per  cent.).  The 
strength  of  5  per  cent,  is  that  recommended 
by  the  Brussels  International  Conference  for 
the  unification  of  the  formulas  for  Potent 
Remedies.  The  process  of  the  Pharmacopoeia 
of  1890  was  practically  identical  with  the  U.  S. 
1870  process.  An  improvement  in  this,  how- 
ever, would  be  to  heat  the  syrup  to  boiling 
immediately  before  filtering  the  solution  of 
ferrous  iodide  into  it.  Assuming  that  the 
iodine  without  loss  is  all  converted  into  ferrous 
iodide,  it  is  easy  to  calculate  the  strength  of 
the  official  solutions.  Thus,  it  will  be  found 
that  the  U.  S.  syrup  contains  about  3.84  grains, 
and  that  of  the  British  Pharmacopoeia  5.15 
grains,  of  the  dry  iodide  to  the  fluidrachm. 
In  both  preparations  there  is  sufficient  sugar 
to  constitute  a  syrup, —  the  present  U.  S.  pro- 
cess differing  in  this  respect  from  that  of  1850, 
which  was  denominated  a  solution,  because  con- 
taining insufficient  sugar  to  be  entitled  to  the 
name  of  a  syrup.  Indeed,  the  proportion  of 
sugar  in  the  old  formula  was  insufficient  duly 
to  protect  the  iodide,  and  was  therefore  in- 
creased.   In  the  solution  of  1850,  a  coil  of  iron 
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wire,  or  a  strip  of  bright  iron,  immersed  in 
the  solution,  was  found  to  assist  in  preserving 
it.  Rock  candy  (pure  crystallized  sugar)  has 
been  frequently  proposed  as  a  substitute  for 
commercial  white  sugar  in  making  this  syrup; 
there  is  no  doubt  that  it  is  much  to  be  pre- 
ferred. 

The  plan  of  protecting  the  solution  of  fer- 
rous iodide  from  change  by  saccharine  matter 
originated  with  M.  Frederking  of  Riga,  who 
published  a  formula  for  the  purpose  in  Buch- 
netJs  Repertorium  in  1839.  The  same  plan 
was  proposed  in  a  paper  by  Procter,  contained 
in  the  A.  J.  P.  for  April,  1840.  In  the  J.  P.  C. 
for  March,  1841,  Dupasquier  of  Lyons,  claims 
to  have  made  a  pure  ferrous  iodide  protected 
by  syrup  of  gum,  as  early  as  1838.  In  the 
P.  J.  for  August,  1841,  the  late  A.  T.  Thomson 
published  a  paper  in  which  he  confirmed  the 
results  of  Frederking  and  Procter,  and  pro- 
posed a  formula  for  a  strong  syrup,  which  is 
the  basis  of  that  adopted  by  the  British  Phar- 
macopoeia. For  a  practical  process  for  making 
this  syrup  on  a  large  scale,  see  N.  R.,  March, 
1880. 

Properties — The  U.  S.  syrup  of  ferrous 
iodide  is  "  a  transparent,  pale  green  liquid, 
having  a  sweet,  strongly  ferruginous  taste  and 
an  acid  reaction.  Specific  gravity:  about 
1.349  at  25°  C.  (77°  F.).  On  adding  a  few 
drops  of  potassium  ferricyanide  T.S.  to  a 
small  portion  of  the  diluted  Syrup  a  blue 
precipitate  will  be  produced.  If  mixed  with 
a  little  starch  T.S.,  and  afterwards  with  a  few 
drops  of  chlorine  water,  the  syrup  will  acquire 
a  deep  blue  color.  This  color  should  not  be 
produced  in  the  Syrup  by  starch  T.S.  alone 
(absence  of  free  iodine).  If  10  Gm.  of  Syrup 
of  Ferrous  Iodide  be  diluted  with  distilled 
water  to  measure  100  Cc,  and  15.4  (15.36)  Cc. 
of  the  solution  be  mixed  with  15  Cc.  of  water, 
6  Cc.  of  tenth-normal  silver  nitrate  V.S.,  and 
2  Cc.  each  of  diluted  nitric  acid  and  ferric 
ammonium  sulphate  T.S.,  then,  after  thor- 
oughly shaking  the  mixture,  not  more  than  1 
Cc.  of  tenth-normal  potassium  sulphoeyanate 
V.S.  should  be  required  to  produce  a  permanent 
reddish-brown  tint  (each  Cc.  of  tenth-normal 
silver  nitrate  V.S.  consumed  corresponding  to  1 
percent,  of  Ferrous  Iodide)."  U.S.  "Dissolve 
1  gramme  of  dried  sodium  carbonate  in  10 
cubic  centimetres  of  water,  in  a  flask  of  which 
the  capacity  to  a  mark  on  the  neck  is  100  cubic 
centimetres;  pour  into  the  flask  10  cubic  centi- 
metres (or  13.87  grammes)  of  the  Syrup,  and 
agitate  the  mixture  occasionally  until  the  pre- 
cipitation of  the  iron  is  complete;  then  add 
more  water  to  make  the  whole  measure  100 
cubic  centimetres;  mix  and  filter.  25  cubic 
centimetres  of  the  filtrate,  neutralized  with 
diluted  nitric  acid,  should  require  not  less  than 
16  and  not  more  than  16.5  cubic  centimetres 
of  the  volumetric  solution  of  silver  nitrate  for 
complete  precipitation  of  the  iodine,  solution  of 
potassium  chromate  being  used  as  an  indicator." 
Br.     In  regard  to  the  former  U.  S.  syrup,  E. 


S.  Wayne  observed  that,  when  kept  for  some 
time,  it  occasionally  deposited  grape  sugar, 
into  which  the  cane  sugar  was  converted  prob- 
ably through  the  agency  of  hydriodic  acid. 
According  to  J.  M.  Maisch,  the  solution  was 
decomposed  not  only  by  light,  but  also  by  the 
action  of  atmospheric  oxygen  in  bottles  partly 
filled  and  frequently  opened.  The  oxidation 
of  the  iron  and  the  evolution  of  the  iodine  were 
accelerated  by  the  action  of  light,  when  the 
solution  was  thus  insecurely  kept;  but  when 
the  altered  solution  was  transferred  to  air- 
tight bottles  completely  filled,  and  exposed  to 
the  direct  light  of  the  sun,  it  resumed  its  trans- 
parency, and  its  original  tint  was  restored,  or 
its  color  rendered  much  lighter.  After  this 
restoration  the  solution  could  not  be  the  same, 
and  it  is  probable  that  it  contained  some  ferric 
iodate.  The  removal  of  the  apparent  defects 
of  a  solution  of  ferrous  iodide  by  the  action 
of  sunlight  is,  therefore,  not  an  admissible 
expedient,  because  it  changes  the  nature  of 
the  solution.  The  same  may  be  said  of  the  addi- 
tion of  tartaric  or  citric  acid,  which  has  been 
proposed  for  clearing  the  discolored  syrup. 
Syrup  of  ferrous  iodide  is  rendered  brown  by 
sulphuric  acid,  and  emits  violet  vapors  when 
heated. 

Squibb  stated,  in  a  communication  to  the  A. 
J.  P.  (March,  1868,  p.  99),  that,  after  con- 
siderable experience  with  the  U.  S.  1860  syrup, 
he  has  known  it  to  become  discolored  in  only 
one  instance;  so  that  with  care  to  avoid  all 
injurious  exposure  it  may  be  expected  to  keep 
well.  But,  in  consequence  of  the  facility  with 
which  it  undergoes  decomposition,  with  the 
liberation  of  iodine,  it  is  very  liable  to  become 
discolored  with  the  least  want  of  care.  He 
therefore  proposed,  as  a  remedy  for  this  incon- 
venience, to  add  to  the  discolored  syrup  a  very 
small  proportion  of  a  solution  of  sodium  thio- 
sulphate,  which,  without  injury  to  the  prepara- 
tion, removes  the  color  and  in  a  great  degree 
restores  the  transparency.  For  this  purpose 
fifteen  or  twenty  grains  of  the  crystallized  thio- 
sulphate  may  be  dissolved  in  a  fluidounce  of 
water,  and  from  fifteen  to  twenty  minims  of 
the  solution  are  sufficient  for  a  pint  of  syrup, 
if  not  darker  than  brown  sherry.  The  solu- 
tion is  simply  added  to  the  syrup,  and  shaken 
up  with  it  in  the  bottle.  If  the  discoloration 
be  deeper,  more  will  be  required,  and  the 
quantity  requisite  for  the  effect  is  a  measure 
of  the  amount  of  change  that  may  have 
occurred.  The  objection  to  the  use  of  this  salt 
is  that  a  precipitate  of  sulphur  usually  takes 
place  which  is  so  fine  that  it  is  very  difficult 
to  separate.  Syrup  of  ferrous  iodide  will  on 
long  keeping  become  permanently  discolored 
through  the  action  of  hydriodic  acid  on  the 
sugar  which  causes  caramelization,  an  effect 
frequently  observed  in  syrups  containing  citric, 
tartaric,  or  other  acids.  This  discoloration  must 
not  be  confounded  with  that  due  to  the  libera- 
tion of  iodine.  J.  F.  Judge  (A.  J.  P.,  1876, 
p.  159)  recommended  hypophosphorous  acid  in 
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small  proportions  to  restore  the  pale  green 
color,  and  of  all  the  additions  that  have  been 
proposed  this  is  unquestionably  the  least  objec- 
tionable and  the  most  effective.  ( Y.  B.  P.,  1885, 
p.  4S4.)  Charles  Rice  preserved  syrup  of  fer- 
rous iodide  successfully  on  the  large  scale  by 
storing  it  in  vessels  having  a  stopcock  at  the 
bottom  and  pouring  a  small  quantity  of  pure 
olive  oil  upon  the  surface  to  protect  from  oxida- 
tion. A.  G.  Hammer  propose  1  the  addition 
of  syrup  to  a  boiling  solution  of  ferrous  iodide 
before  filtering  from  the  excess  of  iron,  and 
attributes  the  success  in  preservation  to  the 
fact  that  a  portion  of  the  cane  sugar  is  con- 
verted into  grape  sugar  which  be  believes  has 
greater  powers  in  preventing  change.  (Pharm., 
1876,  p.  99.)  Glycerin  has  been  proposed  as 
a  substitute  for  sugar  in  this  preparation;  it 
answers  the  same  purpose,  but  it  may  be 
doubted  whether  more  effectually.  Glucose  or 
solution  of  grape  sugar  has  been  repeatedly 
recommended  as  superior  to  ordinary  syrup  for 
use  in  this  preparation;  when  the  glucose  is 
pure,  it  is  superior  as  a  preservative. 

When  the  syrup  is  concentrated  it  becomes 
brown,  and  when  evaporated  to  dryness  forms 
a  mass  which  may  be  called  saccharine  ferrous 
iodide,  and  which  is  not  entirely  soluble  again, 
a  little  ferric  oxide  being  left.  This  saccharine 
iodide,  being  protected  by  the  sugar  it  con- 
tains, is  not  liable  to  the  objections  which  apply 
to  the  pure  solid  salt  (see  Ferrous  Iodide,  Part 
II),1  and  may  be  made  into  pills,  but  this 
preparation  is  inferior  to  the  Ferri  Iodidum 
Saccharatum  U.  S.  P.  1890.2 


1  Tasteless  Salts  of  Iron. — A  class  of  preparations 
of  iron  has  been  introduced  by  J.  L.  A.  Creuse  (A.  J. 
P.,  xlv.  214).  It  has  long  been  known  that  ammo- 
nium citrate  has  the  property  of  rendering  soluble 
many  ordinarily  insoluble  preparations  of  iron. 
Creuse  believes  that  all  the  salts  of  ferric  oxide  form 
chemical  combinations  with  all  the  alkaline  (ammo- 
nium, sodium,  potassium,  lithium)  citrates,  which 
combinations  are  all  greenish,  soluble  in  water, 
nearly  insoluble  in  alcohol,  free  from  ferruginous 
taste,  perfectly  stable,  and  so  resist  decomposition  as 
to  form  no  precipitate  with  cinchona  bark ;  indeed, 
chemical  reagents  do  not  reveal  the  iron  in  them 
unless  strong  acids  or  hydrogen  sulphide  be  used. 
None  of  these  salts  coagulate  the  blood  ;  they  cannot 
be  used  as  styptics. 

Tasteless  Iron  Iodide  is  prepared  in  the  following 
manner :  126.3  grains  of  iodine  are  combined  with 
iron  in  the  usual  way  to  obtain  the  solution  of  ferrous 
iodide ;  this  is  filtered  and  63  grains  of  iodine  dis- 
solved in  it ;  a  solution  of  201  grains  of  citric  acid 
is  saturated  with  potassium  hydroxide  and  then  added 
gradually  to  the  first  solution.  When  the  apple- 
green  color  has  been  developed,  the  solution  is  evap- 
orated, with  gentle  stirring,  to  dryness,  when  cauli- 
flower-like masses  of  acicular  crystals  will  be  obtained. 
These  are  stable  except  in  direct  sunlight. 

Tasteless  Iron  Chloride  is  made  by  adding  an  alka- 
line citrate  in  solution  to  a  solution  of  iron  sesqul- 
chloride,  in  such  proportion  that  there  shall  be  two 
molecules  of  the  former  to  three  molecules  of  chlorine. 
Usually  from  120  to  140  grains  of  citric  acid  saturated 
with  ammonia,  sodium  or  potassium  hydroxide  are 
required  for  the  preparation  of  an  ounce  of  a  tincture 
of  corresponding  strength  to  the  official  tincture.  The 
addition  should  be  made  to  the  liquor,  and  the  final 
solution  must  not  contain  more  than  40  per  cent,  of 
alcohol.  R.  Rother  affirmed  that  these  so-called  salts 
are  mere  mixtures  of  iron  citrate  and  iodide  or  chlo- 
ride of  the  alkali  used.     (A.  J.  P..  1876,  p.  171.) 

2  Ferri  Iodidum  Saccharatum,  U.  S.  1890.  Sac- 
charated  Ferrous  Iodide. — "  Iron,  in  the  form  of  fine, 
bright  wire,  and  cut  into  small  pieces,  six  grammes 
[or  92  grains]  ;  Reduced  Iron,  one  gramme  [or  15.5 
grains]  ;   Iodine,  seventeen  grammes   [or  262  grains]  ; 


Liquor  Ferri  Iodidi,  Solution  of  Ferrous 
Iodide. — Niece  (M.  B.,  1903,  70)  suggested  the 
following  process  for  this  solution  of  ferrous 
iodide  as  a  stock  preparation  from  which  the 
syrup  of  ferrous  iodide  is  readily  made  by 
mixing  3  parts  (by  volume)  with  26  parts  (by 
volume)  of  syrup.  Glycerin  and  diluted  hy- 
pophosphorous  acid  are  recommended  as  valu- 
able additions  for  preserving  the  solution.  The 
iron  wire  must  be  carefully  cleaned  from  dust 
and  grease  by  washing  with  a  2  per  cent,  aque- 
ous solution  of  hydrochloric  acid,  then  with 
distilled  water,  and  rapidly  drying,  weighing 
out  the  desired  quantity  and  introducing  it 
into  a  clean,  dry  pint  flask,  together  with  2  fl. 
ounces  of  distilled  water.  The  proportions  are 
as  follows:  Iron  (clean,  dry,  bright  card 
teeth),  330  grains;  Iodine  (resublimed  and  dry), 
1120  grains;  Hypophosphorous  Acid  (10  per 
cent.),  1  fl.  drachm;  Glycerin,  previously 
warmed  (sp.  gr.  1.25),  1  fl.  drachm;  Water  (dis- 

Distilled  Water,  Sugar  of  Milk,  recently  dried,  each, 
a  sufficient  quantity,  to  make  one  hundred  grammes 
[or  3  ounces  av.,  231  grains].  Mix  the  Iron  Wire, 
Iodine,  and  twenty  cubic  centimeters  [or  325  minims] 
of  Distilled  Water  in  a  flask  of  thin  glass,  shake  the 
mixture  occasionally,  until  the  reaction  ceases,  and  the 
solution  has  acquired  a  green  color  and  lost  the  smell 
of  Iodine ;  then  filter  it  through  a  small,  wetted 
filter  into  a  porcelain  capsule  containing  forty 
grammes  [or  1  ounce  av.,  180  grains]  of  Sugar  of 
Milk.  Rinse  the  flask  and  Iron  Wire  with  a  little 
Distilled  Water,  pass  the  rinsings  through  the  filter 
into  the  capsule,  and  evaporate,  on  a  water-bath, 
with  frequent  stirring,  until  a  dry  mass  remains. 
Transfer  this  quickly  to  a  heated  iron  mortar,  reduce 
it  to  powder,  and  mix  it  intimately,  by  trituration, 
with  the  Reduced  Iron  and  enough  Sugar  of  Milk  to 
make  the  final  product  weigh  one  hundred  grammes 
[or  3  ounces  av.,  231  grains].  Transfer  the  powder  at 
once  to  small  and  perfectly  dry  bottles,  which  should 
be  securely  stoppered,  and  kept  in  a  cool  and  dark 
place."  if.  S.  1890.  This  preparation  is  practically 
Identical  with  the  Saccharated  Iodide  of  Iron  of  the 
German  Pharmacopoeia,  and  consists  of  ferrous  iodide 
preserved  by  contact  with  sugar  of  milk.  It  Is  a  more 
stable  form  of  administering  ferrous  iodide  than 
the  salt  in  its  pure  state.  (See  Ferrous  Iodide.)  The 
addition  of  reduced  iron  to  the  preparation  just  be- 
fore the  close  of  the  process  is  for  the  purpose  of 
protecting  it  from  change ;  any  iodine  which  may  be 
set  free  through  exposure  will  combine  with  the  re- 
duced iron,  and  thus  the  irritating  effects  of  free 
iodine  will  be  avoided. 

Properties. — The  U.  S.  P.  1890  gave  the  following 
description :  "  A  yellowish-white  or  grayish,  very 
hygroscopic  powder,  without  odor,  and  having  a 
sweetish,  ferruginous  taste.  Soluble  (with  exception 
of  the  added  reduced  iron)  in  7  parts  of  water  at 
15°  C.  (59°  F.),  but  only  partially  soluble  in  alcohol. 
When  strongly  heated,  the  compound  swells  up, 
evolves  the  odor  of  iodine  and  of  burning  sugar,  and, 
on  complete  ignition,  leaves  a  residue  which  should 
yield  nothing  soluble  to  water  (absence  of  salts  of 
the  fixed  alkalies).  The  aqueous  solution  has  a 
slightly  acid  reaction,  and  gives  with  potassium 
ferricyanide  test-solution  a  blue  precipitate.  If  the 
aqueous  solution  be  mixed  with  a  little  starch  test- 
solution,  and  afterwards  with  a  few  drops  of  chlorine 
water,  it  will  assume  a  deep  blue  color.  This  color 
should  not  be  developed  in  the  aqueous  solution  by 
starch  test-solution  alone  (absence  of  free  iodine). 
If  1.55  (1.5447)  Gm.  of  Saccharated  Ferrous  Iodide 
be  dissolved  in  about  20  Cc.  of  water,  in  a  small 
flask,  and  to  this  solution  be  successively  added,  first, 
22  Cc.  of  silver  nitrate  decinormal  volumetric  solu- 
tion then  5  Cc  of  diluted  nitric  acid  and  5  Cc.  of 
ferric  ammonium  sulphate  test-solution,  it  should  not 
require  more  than  2  Cc.  of  potassium  sulphocyanate 
decinormal  volumetric  solution  to  produce  a  reddish- 
brown  tint  which  persists  after  shaking  (correspond- 
ing to  about  20  per  cent,  of  pure  Ferrous  Iodide)." 
U.   S.   1890. 

Uses. — The  medicinal  properties  of  this  preparation 
are  identical  with  those  of  ferrous  iodide.  (See 
Ferrous  Iodide,  Part  II.)  The  dose  is  from  two  to  five 
grains    (0.13   to  0.32   Gm.). 


1226 


Syrupus  Ferri  Phosphatis. — Quinince  et  Strychnince  Phesphatum.         part  i. 


tilled  and  ammonia-free)  to  make  4  fl.  ounces. 
The  iodine  is  added  in  portions,  one-fourth  at 
a  time,  and  the  flask  shaken  after  each  addition 
until  the  red  color  disappears.  After  all  has 
been  thus  added,  the  flask  is  heated  and  the  con- 
tents boiled  for  two  or  three  minutes — the 
liquid  having  previously  assumed  a  greenish 
hue;  it  is  then  filtered,  using  a  long-stemmed 
funnel, well-covered,  and  extending  into  the  mix- 
ture of  glycerin  and  hypophosphorous  acid — 
the  measure  being  brought  to  four  fluidounces 
with  the  distilled  water  rinsings  of  the  flask, 
passed  through  the  same  filter.  The  finished 
solution  is  preserved  in  one-ounce  bottles 
of  brown  glass,  completely  filled,  with  the 
ground-glass  stopper  well  paraffined,  and  stored 
in  a  cool,  dark  place.  Well  cleaned  implements, 
entirely  of  glass  where  they  come  in  direct  con- 
tact with  the  solution,  must  be  used  invariably 
throughout  the  entire  process. 

Uses. — The  syrup  of  ferrous  iodide  combines 
the  alterative  action  of  iodine  with  the  hema- 
tinic  action  of  iron.  It  is  a  popular  remedy  in 
chronic  types  of  tuberculosis,  especially  in  the 
scrofula  of  children.  It  has,  however,  no  ad- 
vantage over  an  extemporaneous  combination 
of  an  iodide  with  ferruginous  tonic,  and  has  the 
drawback  that  the  dose  of  either  ingredient 
cannot  be  altered  singly. 

Dose,  for  an  adult  thirty  to  forty  minims 
(1.8  to  2.5  Cc.) ;  for  a  child  of  two  years  five 
to  ten  minims  (0.3  to  0.6  Cc). 

SYRUPUS  FERRI  PHOSPHATIS.  Br. 

SYRUP  OF  FERROUS  PHOSPHATE 

(sy-ra'pus  f§r'rl  phSs-pha'tis) 

Strop  de  Phosphate  de  Fer,  Fr. ;  Elsenphosphat- 
elrup,    O. 

"  Iron,  in  wire,  75  grains  or  8.6  grammes ; 
Concentrated  Phosphoric  Acid,  1|  fl.  ounces 
(Imperial  measure)  or  62.5  cubic  centimetres; 
Syrup,  14  fl.  ounces  (Imp.  meas.)  or  700  cubic 
centimetres;  Distilled  Water,  a  sufficient  quan- 
tity. Place  the  Iron  wire  and  the  Concentrated 
Phosphoric  Acid,  previously  diluted  with  an 
equal  volume  of  Distilled  Water,  in  a  small 
flask;  plug  the  neck  with  cotton  wool,  and  heat 
gently  until  the  Iron  is  dissolved.  When  cold, 
filter  into  the  Syrup,  and  pass  a  sufficient  quan- 
tity of  Distilled  Water  through  the  filter  to 
make  the  product  measure  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres.  1 
fluid  drachm  of  this  Syrup  represents  1  grain 
of  anhydrous  ferrous  phosphate."    Br. 

The  process  for  this  syrup  of  the  Br.  Phar- 
macopoeia has  been  greatly  improved.  H.  W. 
Jones  (P.  J.,  3d  ser.,  v.  541)  proposed  a 
formula  in  which  the  phosphate  was  made  di- 
rectly from  metallic  iron  and  phosphoric  acid. 
R.  Wright  (P.  J.,  1893,  191)  improved  the 
formula,  and  this  method  is  superior  to  the 
cumbersome  process  of  preparing  a  precipitate 
of  ferric  phosphate,  and  dissolving:  it  in  phos- 
phoric acid.    The  syrup  is  a  solution  of  ferrous 


phosphate  protected  by  sugar.  The  sp.  gr. 
is  about  1.270.  (Umney.)  For  its  properties 
and  uses,  see  Ferri  Phosphas,  page  508. 

Dose,  from  one  to  two  fluidrachms  (3.75  to 
7.5  Cc). 

SYRUPUS  FERRI,  QUININ/E  ET 

STRYCHNIN/E  PHOSPHA- 

TUM.  U.  S.  (Br.) 

SYRUP  OF  THE  PHOSPHATES  OF  IRON, 
QUININE,  AND  STRYCHNINE 

(sy-ru'pus  fer'ri  quj-nl'nae  §t  stryeh-m'nae 
ph5s-pha'tum) 

Syrupus  Ferrl  Phosphatis  cum  Quinlna  et 
Strychnine,  Br.;  Syrup  of  Phosphate  of  Iron  with 
Quinine  and  Strychnine ;  Easton's  Syrup ;  Slrop 
Tonique  d'Easton.  Fr.;  Eisenphosphatsirup  mit  Chinin 
und  btrychnin,  Eastonscher  Sirup,  O. 

*  "  Glycerite  of  the  Phosphates  of  Iron,  Qui- 
nine and  Strychnine,  two  hundred  and  fifty 
cubic  centimeters  [or  8  fluidounces,  218  min- 
ims] ;  Syrup,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
0§  fluidrachms].  Mix  them.  Strain,  if  neces- 
sary."   U.  S. 

"Iron,  in  wire,  75  grains  or  8.6  grammes; 
Concentrated  Phosphoric  Acid,  1J  fl.  ounces 
(Imperial  measure)  or  62.5  cubic  centimetres; 
Strychnine,  in  powder,  5  grains  or  0.57  gramme; 
Quinine  Sulphate,  130  grains  or  14.8  grammes; 
Syrup,  14  fl.  ounces  (Imp.  meas.)  or  700  cubic 
centimetres;  Distilled  Water,  a  sufficient  quan- 
tity. Place  the  Iron  wire  and  the  Concentrated 
Phosphoric  Acid,  previously  diluted  with  an 
equal  volume  of  Distilled  Water,  in  a  small 
flask ;  plug  the  neck  with  cotton  wool,  and  heat 
gently  until  the  Iron  is  dissolved;  in  the  re- 
sulting solution  dissolve  the  Strychnine  and 
Quinine  Sulphate;  filter  into  the  Syrup;  pass 
sufficient  Distilled  Water  through  the  filter  to 
make  the  product  measure  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres.  One 
fluid  drachm  of  this  Syrup  represents  1  grain  of 
anhydrous  ferrous  phosphate,  four-fifths  grain 
of  Quinine  Sulphate,  and  one-thirty-second 
grain  of  Strychnine."  Br. 

This  preparation  is  now  made  by  diluting 
the  glycerite  (see  Glyceritum  Ferri,  Quinince  et 
Strychnines  Phosphatum)  with  syrup.  Each 
fluidrachm  of  the  syrup  contains  about  one 
grain  and  one-seventh  of  ferric  phosphate,  one 
grain  and  one-half  of  quinine,  and  one  eighty- 
seventh  of  a  grain  of  strychnine.  The  Br. 
Ph.  directs  the  preparation  of  a  fresh  solu- 
tion of  ferrous  phosphate  from  iron  wire 
and  phosphoric  acid,  as  suggested  by  Wright 
(P.  /.,  1893,  19) ;  it  contains  less  quinine  and 
strychnine  and  is  more  permanent  than  the 
U.  S.  syrup.  Discoloration,  due  to  light,  is 
usually  noticed  in  this  syrup,  and  it  has  been 
repeatedly  suggested  that  glucose  be  substituted 
for  syrup  to  prevent  this  fault.  The  use  of 
the  glycerite  as  directed  by  the  U.  S.  P.  (8th 
Rev.)  permits  the  extemporaneous  preparation 
of  the  syrup,  so  that  there  can  be  no  excuse 
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for  dispensing  a  discolored  syrup.  An  insoluble 
precipitate  of  basic  ferric  phosphate  is  likely  to 
be  produced  when  this  syrup  is  kept. 

Uses. — This  syrup  has  the  medicinal  activi- 
ties of  its  ingredients,  but  is  a  very  ineligible 
preparation,  and  has  not  even  an  agreeable 
taste  to  excuse  its  polypharmacy.  It  is  known 
as  Eastern's  Syrup,  Aitkin's  Syrup,  Syrup  of 
the  Three  Phosphates,  and  Syrup  of  Triple 
Phosphates. 

Dose,  one  to  two  fluidrachms  (3.75  to  7.5  Cc.). 

SYRUPUS  GLUCOSI.  Br. 

SYRUP  OF  GLUCOSE 

(sy-ru'pus  glu-co'si) 

Sirop  de  Glycose,  Fr.;  Glykosesirup,   G. 

"Liquid  Glucose,  of  commerce,  1  ounce  (Im- 
perial) or  25  grammes;  Syrup,  2  ounces  (Imp.) 
or  50  grammes.  Mix,  by  the  aid  of  gentle 
heat."   Br. 

This  is  a  new  preparation  of  the  Br.  Ph. 
1898.  It  may  be  used  as  a  vehicle  for  syrups 
which  contain  chemical  salts  liable  to  discolora- 
tion through  the  action  of  light,  but  its  prin- 
cipal use  is  to  take  the  place  of  treacle  or 
molasses  so  much  used  in  British  pharmacy  as 
a  pill  excipient.    (See  Pilulae,  p.  950.) 

SYRUPUS  HEMIDESMI.  Br. 

SYRUP  OF  HEMIDESMUS 

(sy-ru'pus  hem-i-des'nri) 

Syrup  of  Indian  Sarsaparilla ;  Sirop  de  Hemides- 
mus,  Fr.;  Hemidesmussirup,    G. 

"  Hemidesmus  Root,  bruised,  4  ounces  (Im- 
perial) or  100  grammes;  Refined  Sugar,  28 
ounces  (Imp.)  or  700  grammes;  Distilled  Water, 
boiling,  1  pint  (Imp.  meas.)  or  500  cubic  centi- 
metres. Infuse  the  Hemidesmus  Root  in  the 
Distilled  Water,  in  a  covered  vessel,  for  four 
hours,  and  strain.  Set  the  infusion  aside  until 
clear;  then  decant  the  clear  liquid,  add  the 
Refined  Sugar,  and  dissolve  by  the  aid  of  gentle 
heat.  The  weight  of  the  product  should  be 
forty-two  ounces  (Imp.),  or  one  thousand  and 
fifty  grammes."  Br. 

This  is  a  very  weak  preparation.  The  dose 
is  stated  at  one  fluidrachm  (3.75  Cc.) ;  but  the 
syrup  may  be  taken  almost  ad  libitum.  (See 
Hemidesmus.) 

SYRUPUS  HYPOPHOSPHITUM.  U.  S. 

SYRUP  OF  HYPOPHOSPHITES 

( sy-ru'pus  hy-po-phos-phi'tum ) 

Syrupus  Calcii  Hypophosphitis  Compositus ;  Sirop 
d'Hypophosphite  de  Chaux  compose.  Sirop  de  Hypo- 
phosphites.    Fr.;    Hypophosphitsirup,    G. 

*  "  Calcium  Hypophosphite,  forty-five  gram- 
mes [or  1  ounce  av.,  257  grains] ;  Potassium 
Hypophosphite,  fifteen  grammes  [or  231 
grains] ;  Sodium  Hypophosphite,  fifteen  gram- 


mes [or  231  grains] ;  Diluted  Hypophosphorous 
Acid,  two  grammes  [or  31  grains] ;  Sugar,  six 
hundred  and  fifty  grammes  [or  22  ounces  av., 
406  grains] ;  Tincture  of  Fresh  Lemon  Peel, 
five  cubic  centimeters  [or  81  minims] ;  Water, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms]. 
Triturate  the  Hypophosphites  with  four  hun- 
dred and  fifty  cubic  centimeters  [or  15  fluid- 
ounces,  104  minims]  of  Water,  until  they  are 
dissolved,  add  the  Tincture  of  Fresh  Lemon 
Peel,  and  the  Hypophosphorous  Acid,  and  filter 
the  liquid.  In  the  filtrate  dissolve  the  Sugar  by 
agitation,  without  heat,  and  add  enough  water, 
through  the  filter,  to  make  the  product  measure 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Strain,  if  necessary. 
Syrup  of  Hypophosphites  may  also  be  prepared 
in  the  following  manner :  Prepare  a  percolator 
or  funnel  in  the  manner  described  under 
Syrupus.  Pour  the  filtrate  obtained  as  directed 
in  the  preceding  formula  upon  the  Sugar,  re- 
turn the  first  portions  of  the  percolate,  until 
it  runs  through  clear,  and,  when  all  the  liquid 
has  passed,  follow  it  with  Water,  until  the  pro- 
duct measures  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6J  fluidrachms].  Mix  thor- 
oughly."  U.  S. 

This  syrup  is  a  simple  solution  of  calcium, 
sodium,  and  potassium  hypophosphites,  in  water, 
protected  by  sugar,  and  flavored  with  the  tinc- 
ture of  fresh  lemon  peel.  The  calcium  hypo- 
phosphite will  usually  not  entirely  dissolve; 
hence  the  direction  to  use  hypophosphorous 
acid  to  complete  the  solution.  Percolation  will 
no  doubt  be  preferred  by  many  to  agitation,  for 
dissolving  the  sugar.  It  has  been  stated  that 
the  sulphuretted  odor  sometimes  noticed  in  this 
syrup  is  due  to  the  decomposition  of  sulphates 
or  sulphites  (present  as  impurities  in  the  salts) 
by  the  hypophosphorous  acid.  (P.  J.,  1895, 
143.)  Each  fluidrachm  of  the  syrup  contains 
about  two  and  a  half  grains  of  calcium  hypo- 
phosphite, and  not  quite  one  grain  each  of 
the  sodium  and  potassium  salts.  This  syrup 
affords  an  excellent  means  of  administering  the 
hypophosphites. 

Dose,  from  one  to  two  fluidrachms  (3.75  to 
7.5  Cc). 

SYRUPUS  HYPOPHOSPHITUM 
COMPOSITUS.  U.  S. 

COMPOUND  SYRUP  OF  HYPOPHOSPHITES 

( sy-ru'pus    hy-po-phos-phi'tum    com-pos'i-tus ) 

Sirop  des  Hypophosphites  Compose\  Fr. ;  Zusam- 
mengesetzter    Hypophosphitsirup,    G. 

*  "  Calcium  Hypophosphite,  thirty-five  gram- 
mes [or  1  ounce  av.,  103  grains] ;  Potassium 
Hypophosphite,  seventeen  and  one-half  gram- 
mes [or  270  grains] ;  Sodium  Hypophosphite, 
seventeen  and  one-half  grammes  [or  270 
grains]  ;  Ferric  Hypophosphite,  two  and  one- 
fourth  grammes  [or  35  grains] ;  Manganese  Hy- 


1228 


Syrupus  Hypophosphitum  Compositus. — Ipecacuanha. 


PART  I. 


pophosphite,  two  and  one-fourth  grammes  [or 
35  grains] ;  Quinine,  one  and  one-tenth  grammes 
[or  17  grains] ;  Strychnine,  one  hundred  and 
fifteen  milligrammes  [or  If  grains] ;  Sodium 
Citrate,  three  and  three-fourths  grammes  [or 
58  grains] ;  Diluted  Hypophosphorous  Acid, 
■fifteen  cubic  centimeters  [or  243  minims] ; 
Sugar,  seven  hundred  and  seventy-five  gram- 
mes [or  27  ounces  av.,  147  grains]  ;  Water,  a 
sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms] . 
Rub  the  Feme  and  Manganese  Hypophosphites 
with  the  Sodium  Citrate,  add  thirty  cubic  centi- 
meters [or  1  fluidounce,  7  minims]  of  Water 
and  warm  the  mixture  for  a  few  minutes, 
until  a  clear  greenish  solution  is  obtained. 
Dissolve  the  Calcium,  Potassium,  and  Sodium 
Hypophosphites  in  four  hundred  cubic  centi- 
meters  [or  13  fluidounces,  252  minims]  of 
Water,  to  which  five  cubic  centimeters  [or  81 
minims]  of  Diluted  Hypophosphorous  Acid  has 
previously  been  added;  then  dissolve  the  Qui- 
nine and  Strychnine  in  thirty  cubic  centimeters 
[or  1  fluidounce,  7  minims]  of  Water  with  the 
aid  of  ten  cubic  centimeters  [or  162  minims]  of 
Diluted  Hypophosphorous  Acid,  and  finally  dis- 
solve the  Sugar,  with  agitation,  in  these  solu- 
tions, previously  mixed.  Strain  the  Syrup,  if 
necessary,  and  add  sufficient  Water,  through 
the  strainer,  to  make  the  product  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6 J  fluidrachms]."  U.  S. 

This  syrup  differs  materially  from  the  syrup 
of  hypophosphites  with  iron  official  in  the 
U.  S.  P.  1890  j1  it  contains  besides  the  hypophos- 


1  Syrupus  Hypophosphitum  cum  Ferro.  U.  S.  1890. 
Syrup  of  Hypophosphites  with  Iron. — ■"  Ferrous 
Lactate,  ten  grammes  [or  l.r>4  grains]  ;  Potassium 
Citrate,  ten  grammes  [or  154  grains]  ;  Syrup  of 
Hypophosphites,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  88  fluidounces,  6Vi 
fluidrachms].  Rub  the  Ferrous  Lactate  and  Potassium 
Citrate  with  a  small  quantity  of  the  Syrup,  gradually 
added,  until  they  are  dissolved.  Then  strain,  and  add 
enough  Syrup  of  Hypophosphites  to  make  the  product 
measure  one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6V2  fluidrachms].  Mix  thoroughly.  This 
preparation  6hould  be  freshly  made  when  wanted." 
U.  S.  1890. 

This  syrup,  which  was  made  official  In  the  U.  S.  P. 
1880  for  the  first  time,  has  been  the  subject  of  con- 
siderable pharmaceutical  discussion  because  of  the 
difficulty  of  selecting  a  salt  of  iron  which  would  re- 
main in  solution  and  not  form  a  precipitate  with  the 
other  salts.  The  lactate  has  been  selected  as  the 
least  objectionable  in  this  respect,  and  the  combination 
with  the  alkaline  citrate  Is  with  the  view  of  retain- 
ing the  salts  in  solution  In  the  syrup.  Cloudiness  in 
the  svrup  mav  tie  prevented,  according  to  Ott.  by  dis- 
solving the  ferrous  lactate  and  potassium  citrate  in 
hot  syrup  and  adding  this  to  the  syrup  of  hypophos- 
phites. This  syrup  of  hypophosphites  with  iron 
contained  In  each  fluldrachm  about  two  and  a  half 
grains  of  calcium  hypophosphite.  with  nearly  one 
grain  each  of  sodium  and  potassium  hypophosphites. 
and  three-fourths  of  a  grain  of  ferrous  lactate.  It 
unites  the  therapeutic  powers  of  a  chalybeate  with 
those  of  the  hvpophosphites.  Dose,  from  one  to  two 
fluidrachms    (3.7  to  7.5   Cc). 

Svrup  of  Hypophosphites  with  Iron. — Owing  to  the 
liability  to  change  of  ferrous  lactate  in  the  presence 
of  an  excess  of  hvpophosphites,  C.  D.  Randall  sub- 
stituted ferric  citrate  for  it.  with  very  good  results, 
and  gave  the  following  process :  Take  of  Calcium 
Hypophosphite  554  parts  [or  591  grains]  :  Sodium 
Bicarbonate  95  parts  [or  101  grains]  ;  Potassium 
Bicarbonate  115  parts  Tor  123  grains]  ;  Ferric  Citrate 
85  parts  [or  91  grains]  :  Sugar,  powdered,  4050  parts 
[or  9  trovounces]  :  Water  a  sufficient  quantity  to 
make  10,060  parts  [or  16  fluidounces].     Dissolve  the 


phites  of  calcium,  potassium,  sodium  and  iron, 
the  alkaloids  quinine  and  strychnine,  it  is  es- 
sentially the  process  of  H.  A.  B.  Dunning  of 
Baltimore.  Each  fluidrachm  contains  2  grams  of 
calcium  hypophosphite,  1  grain  each  of  sodium 
and  potassium  hypophosphites,  i  grain  each  of 
iron  and  manganese  hypophosphites,  1-16  grain 
of  quinine  and  1-152  grain  of  strychnine. 

Uses. — This  syrup  combines  the  alterative 
action  of  the  hypophosphites  with  the  hematinic 
properties  of  iron  and  is  used  in  conditions  of 
mild  cachexia  or  scrofula. 

Dose,  one  to  two  fluidrachms  (3,7  to  7.5  Cc). 

SYRUPUS  IPECACUANH/E.  U.  S. 

SYRUP  OF  IPECAC 

(sy-ru'pus  ip-e-cac-u-an'hse) 

Slrop  d'Ipecacuanha,  Fr.  Cod.;  Sirupus  Ipecac- 
uanhae.  P.  O. :  Brechwurzelslrup,  Ipecacuanhaslrup, 
O. ;  Sciroppo  di  ipecacuanha.  It.;  Jarabe  de  lpecacu- 
ana,  Sp. 

* "  Fluidextract  of  Ipecac,  seventy  cubic 
centimeters  [or  2  fluidounces,  176  minims]  ; 
Acetic  Acid,  ten  cubic  centimeters  [or  162 
minims] ;  Glycerin,  one  hundred  cubic  centi- 
meters [or  3  fluidounces,  183  minims] ;  Sugar, 
seven  hundred  grammes  [or  24  ounces  av.,  303 
grains]  ;  Water,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Dilute  the  Fluidex- 
tract of  Ipecac  with  three  hundred  cubic  centi- 
meters [or  10  fluidounces,  69  minims]  of  Water 
to  which  the  Acetic  Acid  has  previously  been 
added,  and  mix  them  thoroughly  by  shaking; 
set  the  liquid  aside  in  a  cool  place  for  twenty- 
four  hours.  Then  filter,  and  pass  enough 
Water  through  the  filter  to  obtain  four  hundred 
and  fifty  cubic  centimeters  [or  15  fluidounces, 
104  minims]  of  filtrate.  To  this  liquid  add  the 
Glycerin,  dissolve  the  Sugar  in  the  mixture,  and 
add  enough  Water  to  make  the  product  meas- 
ure one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6$  fluidrachms].  Mix  thoroughly,  and 
strain,  if  necessary.  Syrup  of  Ipecac  may  also 
be  prepared  in  the  following  manner:  Prepare 
a  percolator  or  funnel  in  the  manner  described 
under  Syrupus.  Mix  the  filtrate  obtained  as  di- 
rected in  the  preceding  formula  with  the  Glyc- 
erin, pour  the  mixture  upon  the  Sugar,  return 
the  first  portion  of  the  percolate,  until  it  runs 
through   clear,   and,   when   all   the   liquid   has 


calcium  hypophosphite,  previously  reduced  to  a  fine 
powder,  in  3500  parts  [or  8  fluidounces]  of  water  with 
the  aid  of  heat,  and  add  to  the  solution  the  sodium 
bicarbonate,  continuing  the  heat  until  action  has 
entirely  ceased.  After  removing  the  solution  from 
the  heat,  add  the  potassium  bicarbonate  in  small 
portions,  waiting  after  each  addition  until  efferves- 
cence has  ceased  before  adding  more.  When  action 
has  entirely  ceased,  filter  the  liquid  through  paper. 
After  the  liquid  has  ceased  to  drop,  add  enough  water 
through  the  filter  to  make  the  filtrate  weigh  5850 
parts  for  measure  10  fluidounces].  In  1200  parts 
[or  2  fluidounces]  of  this  liquid  dissolve  the  ferric 
citrate  with  the  aid  of  heat,  and  add  the  solution  to 
the  remainder  of  the  liquid.  In  this  solution  dissolve 
the  sugar  with  or  without  the  aid  of  heat  and  filter 
through  paper,  adding  through  the  filter  enough  water 
to  make  the  completed  syrup  weigh  10,000  parts  [or 
measure  16  fluidouncesl.      (A.  J.  P.,  1884,  p.  357.) 
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passed,  follow  it  with  Water,  until  the  pro- 
duct measures  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6J  fluidrachms].  Mix  thor- 
oughly." U.  S.  By  the  U.  S.  process  of  1850, 
a  tincture  of  ipecac  was  first  formed  with  di- 
luted alcohol,  then  reduced  by  evaporation  so 
as  to  drive  off  the  alcohol,  and  afterwards 
diluted  with  water  and  made  into  a  syrup  with 
sugar.  The  French  Codex  dissolves  the  alco- 
holic extract  of  ipecac  in  water,  and  then  mixes 
it  with  syrup,  but  it  is  obvious  that  the  U.  S. 
plan  was  preferable,  as  it  spared  the  continued 
heat  requisite  to  reduce  the  tincture  to  dryness. 
The  present  U.  S.  syrup,  which  is  very  slightly 
stronger  than  that  of  1870,  is  made  in  accord- 
ance with  the  suggestions  of  Laidley  of  Rich- 
mond, Va.,  who  found  the  syrup,  as  ordinarily 
prepared,  to  spoil  by  keeping.  (A.  J.  P.,  xxvi. 
103,  and  July,  1879.)  (See  a  practical  paper 
on  this  subject  by  A.  Robbins  in  A.  J.  P.,  Aug. 
1879.)  The  substitution  of  glycerin  for  a  por- 
tion of  the  syrup  in  the  U.  S.  process  is  an 
improvement,  but  the  addition  of  the  very  small 
quantity  of  Acetic  Acid  is  of  questionable 
utility.  For  formula?  in  which  the  drug  ipecac 
is  employed,  the  reader  may  consult  A.  J.  P., 
1870,  p.  127;  1871,  p.  104;  May,  1881. 

If  strictly  official  (8th  Rev.)  fluidextract  of 
ipecac  is  used  in  making  this  syrup,  and  the 
process  is  carried  out  in  all  its  details,  the 
syrup  will  remain  transparent ;  but  if  commer- 
cial fluidextract  is  used,  or  if  the  fluidextract 
has  not  been  very  carefully  made,  it  will  be 
necessary  to  modify  the  process  somewhat  to 
secure  a  transparent  syrup.  This  may  be 
effected  by  allowing  the  diluted  fluidextract  in 
the  official  process  for  making  this  syrup  to 
remain  for  two  or  three  days  in  a  cool  place 
before  filtering,  and  adding  to  the  sugar. 

One  fluidounce  of  this  syrup  should  contain 
the  virtues  of  about  thirty  grains  of  ipecac. 

Dose,  for  an  adult  as  an  expectorant,  from 
thirty  minims  to  a  fluidrachm  (1.8  to  3.75  Cc.) ; 
as  an  emetic,  half  a  fluidounce  (15  Cc). 

SYRUPUS  KRAMERI/E.  U.  S. 

SYRUP  OF  KRAMERIA 

(sy-ro'piis  kni-me'rl-se) 

Syrupus  Ratanhise ;  Syrup  of  Rhatany ;  Sirop  de 
Ratanhia,  Ft:  Cod.;  Ratanhiasirup,  G. 

*  "  Fluidextract  of  Krameria,  four  hundred 
and  fifty  cubic  centimeters  [or  15  fluidounces, 
104  minims] ;  Syrup,  five  hundred  and  fifty 
cubic  centimeters  [or  18  fluidounces,  287  min- 
ims], to  make  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6i  fluidrachms].  Mix 
them."   U.  S. 

This  syrup  is  more  conveniently  made  by  the 
present  process  than  by  either  of  those  of  the 
U.  S.  Pharmacopoeia  of  1860, — in  the  first  of 
which  the  powdered  root  was  exhausted  with 
water,  the  percolate  evaporated,  and  the  sugar 
dissolved  in  it  by  a  gentle  heat,  while  in  the 
second  process,   extract  of  krameria  was  dis- 


solved in  syrup.  As  krameria  yields  a  variable 
proportion  of  extract,  it  follows  that  the  syrup 
resulting  from  these  two  modes  of  preparation 
must  have  differed.  To  obviate  this  evil  as  far 
as  possible,  care  had  to  be  taken,  in  following 
the  first  process,  to  select  the  best  krameria,  and 
preferably  the  small  roots,  as  it  was  these  only 
which  would  yield  two  ounces  of  good  extract 
to  the  pound.  We  have  found  the  syrup  made 
from  the  official  fluidextract  perfectly  trans- 
parent, and  not  a  turbid  mixture,  as  stated  by 
some  writers.  This  preparation  affords  a  con- 
venient mode  of  exhibiting  krameria. 

Dose,  for  an  adult,  two  fluidrachms  (7.5 
Cc.) ;  for  a  child  a  year  or  two  old,  from  ten 
to  twenty  minims  (0.6  to  1.3  Cc). 

SYRUPUS  LACTUCARII.  U.  S. 

SYRUP  OF  LACTUCARIUM 

(sy-ru'pus     lac-tu-ca'rl-I) 

Sirop  de  Lactucarium,  Fr.;  Lactucarlumslrup,  O. 

* "  Tincture  of  Lactucarium,  one  hundred 
cubic  centimeters  [or  3  fluidounces,  183  min- 
ims] ;  Glycerin,  two  hundred  cubic  centimeters 
[or  6  fluidounces,  366  minims] ;  Citric  Acid, 
one  gramme  [or  15  grains] ;  Orange  Flower 
Water,  fifty  cubic  centimeters  [or  1  fluidounce, 
331  minims] ;  Syrup,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Mix  the  Tincture 
of  Lactucarium  with  the  Glycerin,  add  the 
Orange  Flower  Water  in  which  the  Citric  Acid 
has  been  previously  dissolved,  and  filter,  if 
necessary.  Finally,  add  a  sufficient  quantity 
of  Syrup  to  make  the  product  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms].     Mix  thoroughly."   U.  S. 

The  formula  of  the  U.  S.  P.  i870  was  very 
objectionable,  and  the  syrup  was  rarely  used,  on 
account  of  its  want  of  transparency,  and  in 
some  measure  also  because  of  its  disagreeable 
taste.  The  former  of  these  objections  it  was 
proposed  to  obviate  by  the  use  of  magnesium 
carbonate,  as  in  the  former  U.  S.  formula  for 
Syrup  of  Tolu;  the  latter,  by  the  addition  of 
one  of  the  aromatic  Waters.  The  rubbing  with 
magnesium  carbonate  enabled  the  solvent  to 
take  up,  as  far  as  it  was  capable  of  doing, 
the  matter  that  would  otherwise  have  been  de- 
posited. The  use  of  powdered  pumice-stone  in- 
stead of  magnesium  carbonate,  and  the  rubbing 
of  this  and  a  little  sugar  with  the  tincture  after 
evaporation  instead  of  previously,  were  recom- 
mended by  James  Kenworthy.  The  result  was 
a  beautifully  clear  syrup,1  with  the  flavor  and 


i 


1  Aubergier's  Syrup  of  Lactucarium. — Though  prob- 
ably inferior  in  efficacy  to  the  U.  S.  syrup,  that  of 
Aubergler  has  a  great  reputation  on  the  continent  of 
Europe,  and  is  occasionally  prescribed  here  instead 
of  the  official.  It  differs  so  much  from  ours  that 
when  it  is  prescribed,  pharmacists  who  may  not  have 
it  on  hand  should  not  substitute  the  official  for  it 
unless  with  the  full  knowledge  of  the  prescriber  In" 
order  to  obviate  this  inconvenience,  it  is  advisable 
that  there  should  be  a  formula,  readily  accessible  by 
which  a  syrup  may  be  prepared  sufficiently  represent- 
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appearance  of  Aubergier's,  and  (he  virtues  of 
that  of  the  U.  S.  Pharmacopeia.  (.1.  J.  P., 
March,  1868,  p.  113.)  But  the  present  pro- 
cess, if  official  tincture  of  lactucariuin  be  used, 
is  far  preferable,  the  only  disadvantage  being 
the  slight  petroleum-like  taste  which  seems  to 
be  inseparable  from  lactucarium  preparations 
made  by  extracting  the  resinous  principles 
with  petroleum  benzin;  the  new  tincture  of 
lactucarium,  notwithstanding  all  the  care  that 
can  be  given  to  the  purification  of  the  petro- 
leum benzin,  will  still  hold  a  trace  of  the 
benzin-residue  flavor,  which  it  communicates 
to  the  syrup.  The  recommendations  made  by 
various  pharmaceutical  writers  to  add  a  solu- 
tion of  an  alkali  to  cloudy  syrup  of  lactucarium, 
in  order  to  make  it  transparent,  are  inad- 
missible, for  Aubergier  lias  conclusively  shown 
that  alkalies  destroy  the  bitter  principles  of 
lactucarium. 

Jos.  W.  England  and  N.  D.  Streeter  both  pre- 
fer to  make  the  syrup  directly  from  the  lactu- 
carium. For  processes,  see  A.  J.  P.,  1883,  pp. 
393,  593. 

Dose,  two  to  three  fluidraehms  (7.5  to  11.25 
Cc). 

SYRUPUS  LIMONIS.  Br. 

SYRUP  OF  LEMON 

(sy-ru'piis  li-mO'nls) 

Syrupus  Succus  Citri  :  Sirop  de  Limon  (d*e  Cit- 
ron). Sirop  de  sue  de  Limon  (de  citron),  Fr. ;  Clt- 
roneusirup,  Citronensaftsirup,  O. ;  Jarabe  de  limon, 
8p. 

"Fresh  Lemon  Peel,  in  thin  slices  cr  grated, 
1  ounce  (Imperial)  or  20  grammes;  Alcohol  (90 


ing  Aubergier's  for  all  practical  purposes.  Procter, 
therefore,  did  the  profession  good  service  by  preparing 
and  publishing  such  a  process,  which  we  copy  here. 
"Take  of  Lactucarium  (German)  half  an  ounce; 
Granulated  Sugar  an  ounce:  Simple  Syrup  four  and 
a  half  pints;  Citric  Acid,  in  powder,  si.it  1/  (/rains; 
Orange  Flower  Water  four  fluidounces ;  Diluted  Alco- 
hol, Water,  each,  a  sufficient  quantity.  Triturate 
the  Lactucarium  with  the  Sugar  until  reduced  to 
powder,  put  It  into  a  funnel-shaped  percolator,  pour 
on  Diluted  Alcohol  until  the  Lactucarium  is  nearly 
exhausted,  or  until  ten  fluidounces  have  passed,  evap- 
orate to  two  fluidounces,  and  add  it  to  the  Syrup, 
previously  heated  by  boiling,  and  mix.  Continue  the 
ebullition  slowly  until  the  whole  measures  four  pints 
and  six  fluidounces.  Then  add  the  Citric  Acid  and 
strain,  and.  lastly,  when  nearly  cool,  the  Orange 
Flower  Water,  and  mix  them.  Bach  fluidounce  rep- 
resents three  and  one-third  grains  of  lactucarium. 
The  syrup  is  light  brown  and  transparent."  (A.  J. 
P.,  1866.  p.  200.) 

The  French  Codex  has  a  syrup,  called  Opiated 
Eyrup  of  Lactucarium  (Sirop  do  Lactucarium  opiac6), 
In  which  an  alcoholic  extract  is  used  in  double  the 
quantity  of  extract  of  opium.  One  would  suppose 
that  in  such  a  proportion  the  action  of  the  opium 
would  entirely  overwhelm  that  of  the  lactucarium : 
but  Geo.  B.  Wood  was  assured  by  Deschamps,  as 
the  well-ascertained  result  of  experiments  of  his 
own  and  of  Debout.  that  lactucarium  given  with 
opium,  even  in  small  proportion,  very  decidedly 
opposes  the  unpleasant  effects  caused  by  opium,  such 
as  nausea,  stomachic  spasms,  headache,  etc.  (Ann. 
Ther.,  1868,  p.  17).  and  hence  the  advantage  of  a 
preparation  in  which  the  two  narcotics  are  combined. 
But  to  gain  all  the  good  results  of  this  experience 
it  is  unnecessary  to  add  a  new  syrup  to  the  officinl 
list,  all  that  is  required  being  the  addition  of  a  little 
of  the  simple  syrup  of  lactucarium  to  any  prepara- 
tion of  opium  the  anticipated  unpleasant  effects  of 
which  it  is  desirable  to  prevent. 


per  cent.),  a  sufficient  quantity;  Lemon  Juice, 
25  fl.  ounces  (Imp.  meas.)  or  500  cubic  centi- 
metres; Refined  Sugar,  38  ounces  (Imp.)  or 
760  grammes.  Macerate  the  Lemon  Peel  in  one 
fluid  ounce  and  a  half  (Imp.  meas.)  or  thirty 
cubic  centimetres  of  the  Alcohol  for  seven  days ; 
press ;  filter;  add  sufficient  of  the  Alcohol  to  pro- 
duce two  fluid  ounces  (Imp.  meas.)  or  forty 
cubic  centimetres.  In  the  Lemon  Juice,  clarified 
by  subsidence,  dissolve  the  Refined  Sugar  by  the 
aid  of  gentle  heat.  When  the  resulting  syrup 
is  cold,  mix  with  it  the  two  fluid  ounces  (Imp. 
meas.)  or  forty  cubic  centimetres  of  alcoholic 
liquid.  The  product  should  weigh  four  pounds 
and  one  ounce  (Imp.)  or  thirteen  hundred 
grammes."  Br. 

The  U.  S.  P.  1880  syrup  of  lemon  was 
dropped  at  the  1890  revision;  as  it  is  frequently 
used,  the  process  will  be  found  in  the  foot-note.1 
The  addition  of  lemon  peel  to  the  preparation 
is  an  improvement,  but  the  internal  white  por- 
tion of  the  peel  should  be  carefully  removed 
before  adding  to  the  hot  lemon  juice,  or  the 
finished  syrup  will  have  a  bitter  taste.  (See 
Limonis  Cortex.)  This  syrup  forms  a  cooling 
and  grateful  addition  to  beverages  in  febrile 
complaints,  and  serves  to  conceal  the  taste  of 
saline  purgatives  in  solution. 

SYRUPUS  PICIS  LIQUID/E.  U.  S. 

SYRUP  OF  TAR 

(sy-ru'pus  pi'cis  llq'uj-dae) 

Syrupus  cum  aqua  plcefi  ;  Syrupus  Piceus ;  Sirop 
de  Goudron,  Fr.  Cod.;  Theersirup,  O.;  Jarabe  de 
brea,   Sp. 

*  "  Tar,  five  grammes  [or  77  grains]  ;  Alco- 
hol, fifty  cubic  centimeters  [or  1  fluidounce,  331 
minims] ;  Magnesium  Carbonate,  ten  grammes 
[or  154  grains] ;  Sugar,  eight  hundred  and  fifty 
grammes  [or  29  ounces  av.,  430  grains]  ;  Water, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidraehms]. 
Mix  the  Tar  intimately,  in  a  mortar,  with  ten 
grammes  [or  154  grains]  of  clean  white  sand,  add 
one  hundred  cubic  centimeters  [or  3  fluidounces, 
183  minims]  of  Water,  and,  after  kneading  the 
mass  thoroughly  with  the  pestle,  pour  off  the 
Water  and  throw  it  away.  Treat  the  residue 
with  the  Alcohol,  and,  when  the  Tar  is  dissolved, 
add  the  Magnesium  Carbonate  and  fifty  gram- 
mes [or  1  ounce  av.,  334  grains]  of  Sugar,  and 
after  thorough  trituration  add  four  hundred 
cubic  centimeters  [or  13  fluidounces,  252  min- 
ims] of  Water;  stir  the  mixture  occasionally 
during  two  hours,  and  filter.     Dissolve  the  re- 


1 "  Lemon  Juice,  recently  expressed  and  strained, 
forty  parts  [or  seventeen  fluidouncesl  ;  Fresh  Lemon 
Peel,  fifo  parts  [or  one  ounce  av. ]  ;  Sugar,  in  coarse 
powder,  sixty  parts  [or  twenty-eight  ounces  av.]  : 
Water,  a  sufficient  quantity,  to  make  one  hundred 
parts  '[or  about  two  pints].  Heat  the  Lemon  Juice 
to  the  boiling  point :  then  add  the  Lemon  Peel,  and 
let  the  whole  stand,  closely  covered,  until  cold. 
Filter,  add  enough  Water  through  the  filter  to  make 
the  filtrate  weigh  forty  parts  [or  measure  seventeen 
fluidounces],  dissolve  the  Sugar  in  the  filtered  liquid 
by  agitation,   without  heat,  and  strain."     U.  8.  1880. 
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niainder  of  the  Sugar  in  the  clear  filtrate  by 
gentle  heat,  strain,  and  add  sufficient  Water  to 
make  the  product  measure  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms] ." 
U.S. 

In  many  sections  of  our  country  this  syrup 
has  been  largely  used.  The  process  of  the  U.  S. 
P.  (8th  Rev.)  is  an  improvement  on  the  one  for- 
merly official.  The  proportion  of  tar  has  been 
reduced  from  75  Gm.  to  5  Gm.  The  washed 
tar  is  dissolved  in  alcohol,  magnesium  car- 
bonate and  a  little  sugar  added,  the  mixture 
filtered,  and  more  sugar  dissolved  with  the  aid 
of  a  gentle  heat.  The  process  is  modelled 
after  a  method  suggested  by  A.  R.  L.  Dohme. 
The  preliminary  washing  of  the  tar  will  doubt- 
less be  regarded  by  many  as  a  useless  refine- 
ment, but  it  should  on  no  account  be  omitted, 
as  otherwise  a  syrup  which  would  be  irritant 
rather  than  soothing  might  be  produced,  owing 
to  the  acid  constituents  always  present  in  tar. 
(See  Fix  Liquida.)  This  syrup  affords  an  ex- 
cellent method  of  administering  small  quan- 
tities of  tar. 

Dose,  from  one  to  two  fluidrachms  (3.75  to 
7.5  Cc). 

SYRUPUS  PRUNI  VIRGINIANS. 
U.  S„  Br. 

SYRUP  OP  WILD  CHERRY 

(sy-ru'pus  pru'ni  vir-gln-I-a'nse) 

Syrup  of  Virginian  Prune,  Br.  1898 :  Sirop  d'Ecorce 
de  Cerisier,  Fr.;  Wildkirschenrindensirup,  O. 

*  "  Wild  Cherry,  in  No.  20  powder,  one  hun- 
dred and  fifty  grammes  [or  5  ounces  av.,  127 
grains] ;  Sugar,  seven  hundred  grammes  [or  24 
ounces  av.,  303  grains] ;  Glycerin,  one  hundred 
and  fifty  cubic  centimeters  [or  5  fluidounces, 
35  minims] ;  Water,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Moisten  the  Wild 
Cherry  with  a  sufficient  quantity  of  Water,  and 
macerate  for  twenty-four  hours  in  a  covered 
vessel;  introduce  the  Glycerin  into  a  graduated 
receiving  bottle;  pack  the  Wild  Cherry  firmly 
in  a  cylindrical  percolator,  and  gradually  pour 
Water  upon  it;  continue  the  percolation  (shak- 
ing the  percolate  occasionally  with  the  Glyc- 
erin), until  the  liquid  measures  four  hundred 
and  fifty  cubic  centimeters  [or  15  fluidounces, 
104  minims].  Dissolve  the  Sugar  in  the  liquid 
by  agitation,  without  heat,  strain,  and  pass 
enough  Water  through  the  strainer  to  make  the 
product  measure  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6 J  fluidrachms].  Mix  thor- 
oughly. Syrup  of  Wild  Cherry  may  also  be 
prepared  in  the  following  manner:  Prepare  a 
percolator  or  funnel  in  the  manner  described 
under  Syrupus.  Pour  the  percolate  obtained 
as  directed  in  the  preceding  formula  upon  the 
Sugar,  return  the  first  portions  of  the  perco- 
late, until  it  runs  through  clear,  and,  when  all 
the  liquid  has  passed,   follow  it  with  Water, 


until  the  product  measures  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6|  fluidrachms]. 
Mix  thoroughly."  U.  S. 

"  Virginian  Prune  Bark,  in  No.  20  powder, 
3  ounces  (Imperial)  or  150  grammes;  Refined 
Sugar,  in  coarse  powder,  15  ounces  (Imp.)  or 
750  grammes;  Glycerin,  1£  fl.  ounces  (Imp. 
meas.)  or  62.5  cubic  centimetres;  Distilled 
Water,  a  sufficient  quantity.  Moisten  the  Vir- 
ginian Prune  Bark  with  Distilled  Water;  set 
aside  for  twenty-four  hours  in  a  closed  vessel; 
pack  in  a  percolator;  gradually  add  Distilled 
Water  until  the  quantity  of  nine  fluid  ounces 
(Imp.  meas.)  or  four  hundred  and  fifty  cubic 
centimetres  of  percolate  has  been  collected;  dis- 
solve the  Refined  Sugar  in  the  liquid  by  agita- 
tion, without  heat;  add  the  Glycerin;  strain; 
pour  sufficient  Distilled  Water  over  the  strainer 
to  produce  one  pint  (Imp.  meas.)  or  one  thou- 
sand   cubic    centimetres    of    the    Syrup."     Br. 

The  British  Pharmacopoeia  introduced  this 
syrup  into  the  1898  edition.  The  process  is 
modelled  after  the  U.  S.  formula. 

The  U.  S.  process  affords  a  handsome  syrup, 
with  the  virtues  of  the  bark  unimpaired  by  the 
injurious  effects  of  heat.  It  is  based  upon 
a  formula  proposed  by  Procter  and  Turn- 
penny in  A.  J.  P.,  xiv.  27.  The  introduction 
of  the  glycerin  into  the  receiving  bottle  instead  of 
mixing  it  with  the  menstruum  is  an  improvement 
adopted  from  the  Br.  process;  the  glycerin  is 
not  needed  in  the  menstruum  to  increase  the 
astringency  of  the  syrup  but  it  serves  a  useful 
purpose  in  keeping  the  infusion  from  decom- 
posing and  precipitating  a  reddish,  insoluble 
substance  in  the  receiving  bottle.  This  syrup 
should  never  be  made  by  adding  fluidextract 
to  simple  syrup,  as  the  fluidextract  is  likely  to 
vary  greatly  in  quality,  and  frequently  precipi- 
tates when  mixed  with  syrup,  the  syrup  when 
made  by  the  above  process  is  far  superior  in 
flavor  and  active  properties,  and  is  largely  used 
as  a  basis  for  cough  mixtures.1 

Dose,  half  a  fluidounce   (15  Cc). 

SYRUPUS  RHEI.  U.  S.,  Br. 

SYRUP  OF  RHUBARB 

(sy-ru'pus  rhe'i) 

Strop  de  Rhubarbe,  Fr. ;  Sirupus  Rhei,  P.  <?.;  Rha- 
barbersirup,  Rhabarbersaft,  <?. 

* "  Fluidextract  of  Rhubarb,  one  hundred 
cubic  centimeters    [or  3  fluidounces,  183  min- 

1Aeeious  Syrup  of  Wild  Cherry. — Joseph  P.  Rem- 
ington devised  the  following  process  for  this  form  of 
syrup,  which  he  believes  possesses  some  advantages 
over  the  official  syrup,  particularly  in  that  the  as- 
tringency is  greatly  modified :  Moisten  150  Gm.  of 
wild  cherry  in  Xo.  20  powder,  with  50  Cc.  of  diluted 
acetic  acid,  U.  S.  P. ;  macerate  for  twenty-four 
hours  in  a  close  glass  or  earthenware  vessel,  pack 
in  a  non-metallic  percolator,  and  percolate  with  di- 
luted acetic  acid  into  a  receiver  containing  150  Cc. 
of  glycerin  until  450  Cc.  of  liquid  are  obtained.  In 
this  dissolve  700  Gm.  of  sugar  without  heat ;  strain, 
and  pass  enough  diluted  acetic  acid  through  the 
strainer  to  make  1000  Cc.  of  finished  syrup.  The 
product  is  light  reddish-brown,  has  the  characteristic 
peach-kernel  flavor,  and  a  decidedly  agreeable,  acid- 
ulous taste.      (A.  J.  P.,  May,  1899,  209-210.) 
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ims] ;  Spirit  of  Cinnamon,  four  cubic  centi- 
meters [or  65  minims] ;  Potassium  Carbonate, 
ten  grammes  [or  154  grains]  ;  Water,  fifty  cubic 
centimeters  [or  1  fluidounce,  331  minims] ; 
Syrup,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounees,  6£ 
fluidrachms].  Mix  the  Spirit  of  Cinnamon 
with  the  Fluidextract  of  Rhubarb,  and  add  to 
it  the  Potassium  Carbonate  previously  dissolved 
in  the  "Water,  and  lastly  enough  Syrup  to  make 
the  product  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounees,  6i  fluidrachms]. 
Mix  thoroughly."    U.  S. 

"Rhubarb  Root,  in  No.  20  powder,  2  ounces 
(Imperial)  or  50  grammes;  Coriander  Fruit,  in 
No.  20  powder,  2  ounces  (Imp.)  or  50  gram- 
mes; Refined  Sugar,  24  ounces  (Imp.)  or  600 
grammes;  Alcohol  (90  per  cent.),  8  fl.  ounces 
(Imp.  meas.)  or  200  cubic  centimetres;  Dis- 
tilled Water,  24  fl.  ounces  (Imp.  meas.)  or  600 
cubic  centimetres.  Moisten  the  mixed  Rhu- 
barb Root  and  Coriander  Fruit  with  a  portion 
of  the  mixed  Alcohol  and  Distilled  Water,  and 
set  aside;  pack  in  a  percolator; pass  the  remain- 
der of  the  diluted  alcohol  slowly  through  the 
materials;  evaporate  the  percolate  until  it  is 
reduced  to  fourteen  fluid  ounces  (Imp.  meas.) 
or  three  hundred  and  fifty  cubic  centimetres, 
and  in  this,  after  it  has  been  filtered,  dissolve 
the  Refined  Sugar  by  the  aid  of  heat.  The 
product  should  weigh  nearly  two  and  a  half 
pounds  (Imp.)  or  one  thousand  grammes."  Br. 
This  is  a  troublesome  and  imperfect  method. 

The  U.  S.  syrup  differs  from  that  official 
before  1890  in  several  particulars,  and,  in  our 
opinion,  it  is  greatly  improved;  the  activity 
of  the  rhubarb  and  the  corrigent  effects  of  the 
cinnamon  are  both  secured  without  impairing 
the  appearance  of  the  finished  syrup,  while  the 
simplicity  of  the  manipulation  must  commend 
the  process  to  all.  Otto  Miller  recommends  its 
preparation  by  dissolving  ninety  grains  of 
potassium  carbonate  in  twelve  fluidounees  of 
cinnamon  water,  adding  twenty-eight  ounces 
of  sugar,  heating  to  the  boiling  point,  and, 
when  the  sugar  is  dissolved,  adding  four  fluid- 
ounces  of  fluidextract  of  rhubarb,  straining, 
and  bringing  it  to  the  measure  of  two  pints 
with  cinnamon  water.  A  pleasant,  clear,  effi- 
cient, and  permanent  syrup  results.  (West. 
Drug.,  1887,  p.  107.) 

The  official  syrup  is  a  mild  cathartic,  adapted 
to  the  eases  of  infants,  to  which  it  may  be  given 
in  the  dose  of  a  fluidrachm  (3.75  Co.). 

Dose,  for  adults,  two  to  three  fluidrachms 
(7.5  to  11  Co.). 

SYRUPUS  RHEI  AROMATICUS.  U.  S. 

AROMATIC  SYRUP  OF  RHUBARB 

(sy-ra'piis  rhg'I  ar-o-mat'}-cus) 

Spiced  Syrup  of  Rhubarb :  Sirop  de  Rhubarbe  aro- 
matlque,  Fr.;  GewQrzter  Rhabarbersaft,  O. 

*  "Aromatic  Tincture  of  Rhubarb,  one  hun- 
dred and  fifty  cubic  centimeters    [or  5   fluid- 


ounces,  .35  minims] ;  Potassium  Carbonate,  one 
gramme  [or  15  grains] ;  Syrup,  eight  hun- 
dred and  fifty  cubic  centimeters  [or  28  fluid- 
ounces,  356  minims], to  make  one  thousand  cubic 
centimeters  [or  33  fluidounees,  6£  fluidrachms]. 
Dissolve  the  Potassium  Carbonate  in  the  Aro- 
matic Tincture  of  Rhubarb.  Filter,  if  neces- 
sary, and  add  sufficient  Syrup  to  make  the 
product  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounees,  6£  fluidrachms]. 
Mix  thoroughly."    U.  S. 

This  syrup  is  nearly  identical  with  that  offi- 
cial in  the  U.  S.  P.  1870.  The  aromatic  tinc- 
ture is  identical  with  that  formerly  used  in 
the  preparation  of  this  syrup.  The  addition 
of  a  small  amount  of  alkali  has  been  adopted, 
to  prevent  the  syrup  from  becoming  turbid. 
The  substitution  of  glycerin  for  one-half  of 
the  syrup,  as  recommended  in  the  14th  edition 
of  this  work,  would  be  an  improvement. 

The  aromatic  syrup  of  rhubarb  is  a  warm 
stomachic  laxative,  too  feeble  for  adult  cases, 
but  well  calculated  for  the  bowel  complaints  of 
infants;  which  are  so  frequent  in  our  cities 
during  the  summer  season,  and  as  a  remedy  for 
which  this  preparation,  or  one  analogous  to  it, 
has  been  long  in  use,  under  the  name  of  spiced 
syrup  of  rhubarb.  The  dose  for  an  infant 
with  diarrhoea  is  a  fluidrachm  (3.75  Co.),  re- 
peated every  two  hours  until  the  passages  indi- 
cate by  their  color  that  the  medicine  has 
operated.  It  should  be  borne  in  mind  that  the 
syrup,  as  prepared  by  the  present  formula, 
contains  one-seventh  of  diluted  alcohol,  which, 
though  not  injurious  in  most  cases  in  which 
this  syrup  is  used,  might  render  it  too  stimu- 
lating in  some  instances  of  diarrhoea  in  the  very 
young  infant. 

Dose,  one  to  two  fluidrachms  (3.75  to  7.5  Cc). 

SYRUPUS  RHOEADOS.  Br. 

SYRUP  OF  RED  POPPY 

(sy-ra'pOs  rhoe'a-d63) 

Sirop  de  Coquellcot,  Fr.  Cod.;  Sirop  de  Pavot  rouge, 
Fr. ;   KlatBchrosensaft,   O. 

"Red-Poppy  Petals,  13  ounces  (Imperial) 
or  260  grammes;  Refined  Sugar,  2£  pounds 
(Imp.)  or  720  grammes;  Alcohol  (90  per 
cent.),  2\  fl.  ounces  (Imp.  meas.)  or  50  cubic 
centimetres;  Distilled  Water,  a  sufficient  quan- 
tity. Add  the  Red-Poppy  Petals  gradually 
to  one  pint  (Imp.  meas.)  or  four  hundred 
cubic  centimetres  of  Distilled  Water  kept  hot 
upon  a  water-bath;  stir  frequently,  and  after- 
wards, the  vessel  being  removed,  infuse  for 
twelve  hours.  Then  press  out  the  liquid ;  strain ; 
add  the  Refined  Sugar,  and  dissolve  by  the  aid 
of  heat.  When  nearly  cold,  add  the  Alcohol, 
and  sufficient  Distilled  Water  to  produce  three 
pounds  ten  ounces  (Imp.)  or  one  thousand  one 
hundred  and  sixty  grammes  of  the  Syrup."  Br. 

The  object  of  introducing  the  petals  into 
water  heated  by  a  water  bath  is  that  they  may 
shrink    by   being   scalded,    as    otherwise    they 
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could  not  be  completely  immersed  in  the  quan- 
tity of  water  directed.  After  this  has  been 
accomplished,  they  should  be  immediately  re- 
moved from  the  fire,  lest  the  liquor  become  too 
thick  and  ropy.  The  fine  red  color  of  this 
syrup  is  its  only  recommendation.  It  is  very 
liable  to  ferment;  according  to  Enders,  this 
can  be  obviated  by  evaporating  the  recently 
prepared  syrup  to  dryness,  keeping  the  pow- 
dered residue  in  well-stoppered  bottles,  and  dis- 
solving it,  as  wanted,  in  four-fifths  of  its 
weight  of  water. 

Dose,  as  stated  in  the  Br.  Pharmacopoeia, 
one-half  to  one  fluidrachm  (1.8  to  3.75  Cc). 

SYRUPUS  ROS/E.  U.  S.,  Br. 

SYRUP  OP  ROSB 

(sy-ru'pus  ro'sae) 

Syrup  of  Roses,  Br. ;  Syrupus  Rosarum  Rubrarum ; 
Syrup  of  Red  Rose ;  Sirop  de  Rose  rouge,  Fr. ; 
Rosensirup,  O. 

* "  Fluidextraet  of  Rose,  one  hundred  and 
twenty-five  cubic  centimeters  [or  4  fluidounces, 
109  minims] ;  Diluted  Sulphuric  Acid,  ten 
cubic  centimeters  [or  162  minims] ;  Sugar, 
seven  hundred  and  fifty  grammes  [or  26  ounces 
av.,  199  grains] ;  Water,  a  sufficient  quantity, 
to  make  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6£  fluidrachms].  Mix  the  Fluid- 
extract  of  Rose  and  Diluted  Sulphuric  Acid 
with  three  hundred  cubic  centimeters  [or  10 
fluidounces,  69  minims]  of  "Water;  after  allow- 
ing the  mixture  to  stand  two  hours,  filter,  and 
dissolve  the  Sugar  in  the  clear  filtrate,  by 
agitation.  Finally,  add  a  sufficient  quantity  of 
Water  to  make  the  product  measure  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6J 
fluidrachms].     Strain,  if  necessary."  V.  S. 

"Dried  Red-Rose  Petals,  2  ounces  (Impe- 
rial) or  50  grammes;  Refined  Sugar,  30  ounces 
(Imp.)  or  750  grammes;  Distilled  Water,  boil- 
ing, 1  pint  (Imp.  meas.)  or  500  cubic  centi- 
metres. Infuse  the  Red-Rose  Petals  in  the 
Distilled  Water  for  two  hours;  strain;  press; 
heat  the  liquid  to  the  boiling  point;  filter;  dis- 
solve the  Refined  Sugar  in  the  liquid  by  the 
aid  of  heat.  The  product  should  weigh  two 
pounds  fourteen  ounces  (Imp.)  or  eleven  hun- 
dred and  fifty  grammes."   Br. 

Syrup  of  rose  is  mildly  astringent,  but  is 
valued  most  for  its  fine  red  color,  on  account  of 
which  it  is  occasionally  added  to  mixtures.  The 
color  is  developed  by  the  small  amount  of 
diluted  sulphuric  acid  which  is  added. 

Dose,  a  fluidrachm  (3.75  Cc). 

SYRUPUS  RUBI.  U.  S. 

SYRUP  OF  RUBUS 

(sy-ru'pus  ra'bi) 

Syrup  of  Blackberry  Bark.  Syrup  of  Blackberry 
Root ;  Sirop  d'Ecorce  de  Ronee.  Fr. ;  Brombeer- 
■irup,   O. 

(78) 


*  "  Fluidextraet  of  Rubus,  two  hundred  and 
fifty  cubic  centimeters  [or  8  fluidounces,  218 
minims] ;  Syrup,  seven  hundred  and  fifty  cubic 
centimeters  [or  25  fluidounces,  173  minims],  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].    Mix  them."  U.  S. 

This  syrup  is  useful  in  acute  diarrhoea  of 
relaxation  and  in  chronic  diarrhoea. 

Dose,  from  one  to  two  fluidrachms  (3.75 
to  7.5  Cc). 

SYRUPUS  SARSAPARILLA 
COMPOSITUS.  U.  S. 

COMPOUND  SYRUP  OF  SARSAPARILLA 

(sy-ru'pus  sar-sa-pa-nl'lae  com-pos'i-tus) 

Syrupus  Sudorlficus ;  Sirop  de  Salsepareille  compose, 
Fr.  Cod. ;  Sirop  sudorlfique,  Fr. ;  Zusammengesetzter 
Sarsaparillslrup,  O. ;  Jarabe  de  zarzaparrilla  com- 
puesto,  Sp. 

*  "  Fluidextraet  of  Sarsaparilla,  two  hundred 
cubic  centimeters  [or  6  fluidounces,  366  min- 
ims] ;  Fluidextraet  of  Glycyrrhiza,  fifteen  cubic 
centimeters  [or  243  minims] ;  Fluidextraet  of 
Senna,  fifteen  cubic  centimeters  [or  243  min- 
ims] ;  Sugar,  six  hundred  and  fifty  grammes 
[or  22  ounces  av.,  406  grains] ;  Oil  of  Sassa- 
fras, two-tenths  of  a  cubic  centimeter  [or 
3  minims] ;  Oil  of  Anise,  two-tenths  of  a  cubic 
centimeter  [or  3  minims] ;  Oil  of  Gaultheria, 
two-tenths  of  a  cubic  centimeter  [or  3  min- 
ims] ;  Water,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6&  fluidrachms].  Add  the  Oils  (equiva- 
lent to  about  four  drops  each)  to  the  mixed 
Fluidextracts  and  shake  the  liquid  thoroughly. 
Then  add  enough  Water  to  make  up  the  volume 
to  six  hundred  cubic  centimeters  [or  20  fluid- 
ounces,  138  minims],  and  mix  well.  Set  the 
mixture  aside  for  one  hour,  and  then  filter  it. 
Dissolve  the  Sugar  in  the  filtrate  with  the 
aid  of  a  gentle  heat,  allow  the  liquid  to  cool, 
strain,  and  add  enough  Water,  through  the 
strainer,  to  make  the  product  measure  one  thou-  sj 
sand  cubic  centimeters  [or  33  fluidounces,  6J  1 
fluidrachms].  Mix  thoroughly."  U.  S.  An  im-  * 
portant  change  was  made  in  this  compound 
syrup  in  the  U.  S.  P.  1890,  through  the  sub- 
stitution of  fluidextracts  and  volatile  oils  for 

the  drugs  used  in  the  U.  S.  P.  1880  process. 

It  was  further  improved  in   the   Eighth   Re-  j 

vision  by  doubling  the  amount  of  volatile  oils. 

The  new  syrup  is  not  perfectly  transparent, 

but  the  U.   S.   P.   1880  syrup   had   the  same 

fault.    The  simplicity  of  the  present  formula  is 

a  welcome   improvement. 

In  the  original  edition  of  the  U.  S.  Phar- 
macopoeia, published  in  1820,  a  process  for  a 
sjTup  of  sarsaparilla  was  adopted,  intended  to 
represent  the  famous  French  sirop  de  cuisinier. 
This  was  very  much  improved  in  the  revised 
edition  published  in  1830,  and  the  amended 
process  has  been  retained  with  little  alteration 
in  the  subsequent  editions,  the  process  of  per- 
colation having  been  substituted  in  the  U.  S. 
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1880  Pharmacopoeia  for  simple  maceration  di- 
rected in  the  tirst  of  the  two  formulas  of  1850. 
In  the  original  process  the  sarsaparilla  was 
subjected  to  long  decoction  with  water.  It  has 
been  proved  that  diluted  alcohol  more  thor- 
oughly extracts  the  acrid  principle  of  the  root, 
upon  which  its  activity  probably  depends,  than 
water,  and  that  this  principle  is  either  dis- 
sipated or  destroyed  by  the  long-continued 
application  of  a  boiling  heat.  In  the  present 
formula,  therefore,  which  employs  alcohol  in 
the  menstruum  for  the  fluidextracts,  the  root 
is  more  completely  exhausted  of  its  active  mat- 
ter, while  the  heat  applied  to  the  concentration, 
being  no  higher  than  is  requisite  for  the  evap- 
oration of  the  alcohol,  is  insufficient  to  injure 
the  preparation.  The  spirituous  menstruum 
has,  moreover,  the  advantage  of  not  dissolving 
the  inert  fecula,  which  encumbers  the  syrup 
prepared  by  decoction  and  renders  it  liable 
to  spoil.  The  essential  oils  were  intended  solely 
to  communicate  an  agreeable  flavor,  and  were 
used  in  very  small  proportion.  The  only 
objection  to  the  1880  process  was  that  a  por- 
tion of  the  resin  extracted  by  the  alcohol  from 
the  guaiacum  wood  was  deposited  during  t he 
evaporation  of  the  tincture;  this  was  separated 
by  the  filtration  directed  in  the  TT.  S.  P.  1880, 
and  was  therefore  of  no  disadvantage  to  the 
preparation.  In  the  present  process  guaiacum 
wood  is  omitted;  its  loss,  however,  will  never 
be  felt.  But  the  practitioner  should  he  aware 
that  much  of  the  sarsaparilla  as  it  exists  in 
the  market  is  nearly  or  quite  inert,  and  should 
be  prepared  to  meet  with  disappointment  in 
the  use  of  this  or  any  other  preparation,  unless 
satisfied  of  the  good  quality  of  the  drug  from 
which  it  is  made. 

Corrosive  sublimate,  which  is  often  given  in 
connection  with  this  sj'rup,  is  said  to  he  com- 
pletely decomposed  by  it,  being  converted  into 
calomel.  Samuel  Kennedy  (Ph.  lire,  1888,  p. 
201)  showed  that  when  corrosive  sublimate 
was  dissolved  in  this  syrup  precipitation  in- 
variably occurred ;  if  an  equal  amount  of  so- 
dium chloride  was  added,  precipitation  was 
greatly  retarded.  Lepage  of  Gisors,  proposes 
as  a  substitute  potassium  iodohydrarsryrate, 
which  he  has  found  not  to  undergo  decom- 
position. (See  Potassio-mercurir  iodide  Part 
II,  and  Strop  Gibert,  p.  630.)  When  a  decided 
effect  is  desired,  the  fluidextract  is  much  more 
efficient. 

Dose,  of  the  syrup,  half  a  fluidounee  (15 
Cc),  equivalent  to  somewhat  less  than  a  drachm 
(3.9  Gm.)  of  the  root,  to  be  taken  three  or  four 
times  a  day. 

SYRUPUS  SCILL/E.  U.  S.,  Br. 

SYRUP  OF  SQUILL 

(sy-ru'pus  scll'lae) 

Syrupus  Aceti  Scillae ;  Sirop  de  Scille,  Fr. ;  Meer- 
zwlebelsirup,   O. 

*  "  Vinegar  of  Squill,  four  hundred  and  fifty 
cubic  centimeters  [or  15  fluidounces,  104  min- 


ims] ;  Sugar,  eight  hundred  grammes  [or  28 
ounces  av.,  96  grains] ;  Water,  a  sufficient  quan- 
tity, to  make  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidrachms].  Dissolve 
the  Sugar  in  the  Vinegar  of  Squill  with  the 
aid  of  a  gentle  heat,  then  strain,  and,  when  the 
strained  liquid  is  cold,  add  enough  Water, 
through  the  strainer,  to  make  the  product 
measure  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6£  fluidrachms].  Mix  thor- 
oughly." U.  S. 

"  Vinegar  of  Squill,  1  pint  (Imperial  meas- 
ure) or  500  cubic  centimetres;  Refined  Sugar, 
38  ounces  (Imp.)  or  950  grammes.  Dissolve 
the  Refined  Sugar  in  the  Vinegar  of  Squill  by 
the  aid  of  gentle  heat.  The  product  should 
weigh  three  pounds  ten  ounces  (Imp.)  [or  one 
thousand  four  hundred  and  fifty  grammes]."  Br. 

The  present  British  formula  is  almost  iden- 
tical with  the  U.  S.  (8th  Rev.),  and  differs  from 
thai  of  1864  in  taking  the  vinegar  already 
formed,  instead  of  preparing  it  as  the  first  step 
of  the  process.  The  object  of  heating  the  vine- 
gar to  the  boiling  point  is  to  coagulate  albu- 
minous matter,  which  is  afterwards  separated 
by  filtration.  The  heating  should  be  performed 
as  quickly  as  possible,  to  prevent  undue  loss  of 
acetic   acid. 

This  syrup  is  much  employed  as  an  expec- 
torant, especially  in  combination  with  a  solu- 
tion of  tartarized  antimony.  It  is  incompatible 
with  ammonium  carbonate,  but  not  with  am- 
monium chloride. 

Dose,  about  a  fluidrachm  (3.75  Cc).  In 
infantile  bronchitis  it  is  sometimes  given,  in 
the  same  dose,  as  an  emetic. 

SYRUPUS  SCILL/E  COMPOSITUS. 
U.  S. 

COMPOUND  SYRUP  OF  SQUILL 

(sy-rc'pua    scll'lae  com-pofj'i-tus) 

Hive  Syrup;  Sirop  de  Scille  compost,  Fr. ;  Zusam- 
mengesetztcr   Mcerzwlebelsirup,   Q. 

*  "  Fluidextract  of  Squill,  eighty  cubic  centi- 
meters [or  2  fluidounces,  338  minims] ;  Fluid- 
extract  of  Senega,  eighty  cubic  centimeters  [or 
2  fluidounces,  338  minims] ;  Antimony  and  Po- 
tassium  Tartrate,  two  grammes  [or  31  grains]; 
Purified  Talc,  twenty  grammes  [or  309  grains]  ; 
Sugar,  seven  hundred  and  fifty  grammes  [or 
26  ounces  av.,  199  grains] ;  Water,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  G£  fluidrachms]. 
Mix  the  Fluidextracts,  evaporate  them,  in  a 
tared  dish,  on  a  water-bath,  to  one  hundred 
grammes  [or  3  ounces  av.,  231  grains],  and  mix 
the  residue  with  three  hundred  and  fifty  cubic 
centimeters  [or  11  fluidounces,  401  minims]  of 
Water.  When  the  mixture  is  cold,  incorporate 
with  it,  intimately,  the  Purified  Talc,  filter,  pass 
enough  Water  through  the  filter  to  obtain  four 
hundred  cubic  centimeters  [or  13  fluidounces, 
252  minims]  of  clear  filtrate,  and  add  to  this  the 
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Antimony  and  Potassium  Tartrate  previously 
dissolved  in  twenty-five  cubic  centimeters  [or 
406  minims]  of  hot  Water.  Dissolve  the  Sugar 
in  this  liquid  by  agitation,  without  heat,  strain, 
and  add  enough  Water,  through  the  strainer, 
to  make  the  produce  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms].  Mix  thoroughly.  Compound  Syrup 
of  Squill  may  also  be  prepared  in  the  following 
manner:  Prepare  a  percolator  or  funnel  in 
the  manner  described  under  Syrupus.  Pour 
the  nitrate  obtained  as  directed  in  the  preceding 
formula,  and  mixed  with  the  solution  of  Anti- 
mony and  Potassium  Tartrate,  upon  the  Sugar, 
return  the  first  portions  of  the  percolate,  until 
it  runs  through  clear,  and,  when  all  the  liquid 
has  passed,  follow  it  with  Water,  until  the 
product  measures  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6J  fluidrachms].  Mix 
thoroughly."    U.  S. 

This  is  intended  as  a  substitute  for  the 
popular  preparation  called  Coxe's  hive  syrup, 
from  which  it  differs  chiefly  in  containing 
sugar  instead  of  honey.  Prepared  as  originally 
directed  in  the  Pharmacopoeia,  it  invariably 
fermented  from  the  want  of  sufficient  concentra- 
tion. This  defect  was  corrected  at  the  revision 
of  1840,  when  sugar  was  substituted  for  honey, 
in  consequence  of  the  uncertain  consistence  and 
constitution  of  the  latter.  In  the  Pharma- 
copoeia of  1850  two  formulas  were  given  for 
this  syrup,  in  the  first  of  which  the  virtues  of 
the  squill  and  senega  were  extracted  b;  long 
boiling  with  water,  in  the  second  by  percolation 
with  water  to  which  a  small  portion  of  alcohol 
was  added.  The  latter  was  preferable  when 
skilfully  performed,  as  it  avoided  in  great 
measure  the  injurious  influence  upon  the  senega 
of  boiling,  exhausted  both  this  and  the  squill 
more  readily  in  consequence  of  the  addition 
of  alcohol  to  the  menstruum,  and  afforded  a 
solution  of  their  active  principles  less  embar- 
rassed with  inert  matters  calculated  to  favor 
fermentation.  In  this  process  the  filtered  liquor 
was  raised  to  the  boiling  point  in  order  to 
coagulate  the  albumen,  after  which  the  evapo- 
ration was  conducted  at  a  lower  temperature. 
The  present  formula  is  a  decided  improvement 
upon  the  one  just  described,  as,  diluted  alcohol 
being  employed  as  the  menstruum,  less  of  the 
albuminous  and  mucilaginous  matter  is  ex- 
tracted, while  any  disadvantage  from  the  spirit- 
uous addition  is  obviated  by  the  subsequent 
evaporation  of  the  alcohol  and  the  addition 
of  water,  the  provision  being  retained  to  boil 
the  tincture  for  a  short  time  to  get  rid  of  such 
albumen  as  has  been  taken  up.  Sometimes  the 
amount  of  albuminous  coagulum  is  so  great 
as  to  render  the  process  of  filtration  after  the 
boiling  very  tedious.  According  to  J.  C.  Whar- 
ton, this  can  be  remedied  by  rubbing  up  the 
muddy  liquid  with  magnesia  (A.  J.  P.,  xlhi. 
102) ;  to  serve  the  same  purpose  precipi- 
tated calcium  phosphate  was  substituted  in  the 
U.  S.  P.  1890,  but  in  the  U.  S.  P.  (8th  Rev.) 
purified  talc  is  used.    Percolation  we  have  found 


very  well  adapted  for  dissolving  the  sugar  and 
producing  a  transparent  syrup.  The  present 
U.  S.  P.  process  has  the  merit  of  simplicity, 
but,  unfortunately,  the  fluidextract  of  squill  is 
never  a  wholly  satisfactory  preparation,  and 
at  present  is  made  with  a  diluted  acetic  acid 
as  a  menstruum. 

C.  A.  Werckshagen  proposes  the  following 
modification.  Evaporate  one  pint  of  vinegar 
of  squill  to  the  consistence  of  a  soft  extract, 
to  remove  the  acetic  acid,  then  add  eighteen 
fluidounces  of  simple  syrup,  and  apply  heat; 
when  clear,  add  twenty-four  grains  of  tartar 
emetic  and  stir  until  dissolved;  then  take  off 
the  fire  and  add  sufficient  syrup  to  make  the 
whole  measure  twenty-two  fluidounces;  lastly, 
when  cold,  add  two  fluidounces  of  fluidextract 
of  senega.  If  the  fluidextract  of  senega  be  ex- 
actly neutralized  with  ammonia,  no  gelatiniza- 
tion  can  occur.    {A.  J.  P.,  1886,  p.  591.) 

Compound  syrup  of  squill  combines  the  vir- 
tues of  senega,  squill,  and  tartar  emetic,  of 
the  last  of  which  it  contains  about  one  grain 
in  a  fluidounce.  It  is  emetic,  diaphoretic,  ex- 
pectorant, and  frequently  cathartic,  and  may  be 
given  with  advantage  in  mild  cases  of  croup, 
also  in  the  latter  stages  of  severe  cases  when 
the  object  is  to  promote  expectoration.  In 
croup,  however,  a  mineral  emetic  is  much  to 
be  preferred.  The  dose  of  this  syrup  is,  for 
children,  from  ten  minims  to  a  fluidrachm  (0.6 
to  3.75  Cc),  according  to  the  age,  and  it  may 
be  repeated  in  cases  of  croup  every  fifteen  or 
twenty  minutes  until  it  causes  vomiting. 

Dose,  for  adults  as  an  expectorant,  from 
twenty  to  thirty  minims  (1.3  to  1.8  Cc). 

SYRUPUS  SENEG/E.  U.  S. 

SYRUP  OF  SENEGA 

(sy-ro'pus  sen'e-gae) 

Sirop  de  Polygala.  Fr.;  Sirupus  Senegae,  P.  O.; 
Senegaslrup,  G. 

*  "  Fluidextract  of  Senega,  two  hundred  cubic 
centimeters  [or  6  fluidounces,  366  minims] ; 
Syrup,  eight  hundred  cubic  centimeters  [or  27 
fluidounces,  24  minims],  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6J  flui- 
drachms].   Mix  them."  U.  S. 

The  syrup  affords  a  very  convenient  mode  of 
exhibiting  senega  in  pectoral  complaints.  Owing 
to  the  peetinous  principle  present  in  senega, 
the  syrup  made  directly  from  the  root  as  in 
the  process  of  1870  was  always  turbid.  It  has 
been  frequently  pointed  out  that  the  addition 
of  an  alkali  renders  the  syrup  transparent,  and 
the  1890  process  directed  the  use  of  a  small 
quantity  of  ammonia  water,  although,  if  the 
fluidextract  of  senega  which  contains  alkali  be 
used  as  in  the  U.  S.  P.  (8th  Rev.),  this  addition 
is  unnecessary.  This  syrup  may  be  given  as  a 
stimulant  expectorant. 

Dose,  one  or  two  fluidrachms  (3.75  or  7.5 
Cc). 
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SYRUPUS  SENN/E.  U.  S.,  Br. 

SYRUP  OF  SENNA 
(sy-ra'pus  sfcn'nse) 

Sirop  de  S6ne\  Fr. ;  Sirupus  Sennae,  P.  Q. ;  Senna- 

sirup,   O. 

*  "  Fluidextraet  of  Senna,  two  hundred  and 
fifty  cubic  centimeters  [or  8  fluidounces,  218 
minims] ;  Oil  of  Coriander,  five  cubic  centi- 
meters [or  81  minims]  ;  Syrup,  a  sufficient  quan- 
tity, to  make  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidraebms].  Mix  the 
Oil  of  Coriander  with  the  Fluidextraet  of  Senna 
and  add  a  sufficient  quantity  of  Syrup  to  make 
the  product  measure  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6i  fluidrachms].  Mix 
thoroughly."    U.  S. 

"  Senna,  40  ounces  (Imperial)  or  1200  gram- 
mes; Oil  of  Coriander,  10  minims  or  0.6  cubic 
centimetre;  Alcohol  (90  per  cent.),  40  minims 
or  2.4  cubic  centimetres ;  Refined  Sugar,  in  pow- 
der, 50  ounces  (Imp.)  or  1500  grammes;  Alco- 
hol (20  per  cent.),  70  fl.  ounces  (Imp.  meas.) 
or  2100  cubic  centimetres.  Moisten  the  Senna 
with  two  pints  (Imp.  meas.)  or  twelve  hundred 
cubic  centimetres  of  the  Alcohol ;  pack  tightly 
in  a  vessel  which  can  afterwards  be  closed;  set 
aside  for  three  days;  press  strongly;  reserve 
the  liquid  obtained ;  break  up  the  marc ;  moisten 
it  with  fifteen  fluid  ounces  (Imp.  meas.)  or  four 
hundred  and  fifty  cubic  centimetres  of  the  Alco- 
hol ;  set  aside  for  twenty-four  hours ;  press 
strongly;  add  the  liquid  obtained  to  the  portion 
previously  preserved;  break  up  the  marc;  mix 
it  with  the  remainder  of  the  Alcohol;  set  aside 
for  three  hours;  press  again;  evaporate  the 
resulting  liquid  until  it  is  reduced  to  such  a 
volume  that  when  added  to  the  reserved  liquid 
the  whole  shall  measure  two  pints  (Imp.  meas.) 
or  twelve  hundred  cubic  centimetres.  Mix  the 
evaporated  liquid  with  the  reserved  liquid ;  heat 
the  product  in  a  covered  vessel  to  180°  F. 
(82.2°  C.)  for  a  few  minutes;  set  aside  for 
twenty-four  hours;  filter;  pass  Distilled  Water 
through  the  filter  until  the  filtrate  measures 
forty  fluid  ounces  (Imp.  meas.)  or  twelve  hun- 
dred cubic  centimetres;  add  the  Refined  Sugar, 
and  dissolve  in  a  covered  vessel  by  the  aid  of 
gentle  heat;  cool;  add  the  Oil  of  Coriander 
dissolved  in  the  Alcohol  (90  per  cent.) ;  shake 
well.  The  product  should  weigh  five  pounds 
twelve  ounces  (Imp.)  or  two  thousand  seven 
hundred  and  sixty  grammes."   Br. 

The  U.  S.  P.  1890  syrup  resembled  that  of  the 
British  Pharmacopoeia  except  in  the  important 
matter  of  strength;  it  contained  only  one-half 
the  quantity  of  senna  ordered  for  the  British 
syrup,  and  was  about  one-third  weaker  than 
the  U.  S.  1880  syrup.  This  is,  however,  not  a 
disadvantage,  as  the  former  syrups  were  nearly 
of  the  strength  of  the  fluidextraet.  The  pro- 
cess was  improved  in  the  U.  S.  P.  (8th  Rev.) 
by  simply  adding  the  fluidextraet  (made  by 
the  official  method  which  deprived  it  of  the 
griping  principle)  and  oil  of  coriander  to  syrup. 


Dose,  for  an  adult,  from  two  to  four  flui- 
drachms (7.5  to  15  Cc);  for  children,  for 
whom  it  was  originally  intended,  not  more  than 
from  one-eighth  to  one-half  of  that  quantity, 
according  to  the  age. 

SYRUPUS  TOLUTANUS.  U.  S.,  Br. 

SYRUP  OF  TOLU 

(sy-ru'pus  tdl-ii-ta'nus) 

Strop  de  Baume  de  Tolu,  Fr.  Cod.;  Strop  bal- 
samlque,  Fr. ;  Tolubalsamsirup,  G. ;  Jarabe  de  bal- 
samo  de  Tolu,  8p. 

*  "  Tincture  of  Tolu,  fifty  cubic  centimeters 
[or  1  fluidounce,  331  minims] ;  Magnesium  Car- 
bonate, ten  grammes  [or  154  grains] ;  Sugar, 
eight  hundred  and  twenty  grammes  [or  28 
ounces  aw,  405  grains] ;  Water,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms].  Rub 
the  Tincture  of  Tolu,  in  a  mortar,  with  the 
Magnesium  Carbonate  and  sixty  grammes  [or 
2  ounces  av.,  51  grains]  of  the  Sugar.  Then 
gradually  add  four  hundred  and  fifty  cubic 
centimeter*  [or  15  fluidounces,  104  minims]  of 
Water,  with  constant  trituration,  and  filter.  Dis- 
solve the  remainder  of  the  Sugar  in  the  clear 
filtrate,  with  the  aid  of  a  gentle  heat,  strain 
the  Syrup  while  hot,  and  add  a  sufficient  quan- 
tity of  Water  to  make  the  product  measure 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Syrup  of  Tolu  may 
also  be  made  in  the  following  manner:  Pre- 
pare a  percolator  or  funnel  in  the  manner 
described  under  Syrupus.  Pour  the  filtrate 
obtained  as  directed  in  the  preceding  formula 
upon  the  Sugar,  return  the  first  portions  of 
the  percolate,  until  it  runs  through  clear,  and, 
when  all  the  liquid  has  passed,  follow  it  with 
Water,  until  the  product  measures  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6$  flui- 
drachms].    Mix  thoroughly."   U.  S. 

"  Balsam  of  Tolu,  li  ounces  (Imperial)  or 
62.5  grammes;  Refined  Sugar,  2  pounds  (Imp.) 
or  1600  grammes;  Distilled  Water,  a  sufficient 
quantity.  Boil  the  Balsam  of  Tolu  in  one  pint 
(Imp.  meas.)  or  eight  hundred  cubic  centi- 
metres of  the  Distilled  Water  for  half  an  hour 
in  a  lightly  covered  vessel,  stirring  frequently. 
Then  remove  from  the  source  of  heat  and  add 
Distilled  Water,  if  necessary,  so  that  the  liquid 
when  cold  shall  measure  sixteen  fluid  ounces 
(Imp.  meas.)  or  eight  hundred  cubic  centi- 
metres. Filter  the  solution,  add  the  Refined 
Sugar,  and  dissolve  by  the  aid  of  a  water-bath. 
The  product  should  weigh  three  pounds  (Imp.) 
or  two  thousand  four  hundred  grammes."  Br. 

The  U.  S.  1890  process  for  this  syrup  was 
more  satisfactory  than  that  formerly  official. 
It  was  practically  a  return  to  the  U.  S.  1870 
method    (based   on   Finley's   process1),   substi- 

1  Syrupus  Tolutanus,  U.  S.  1870. — "  Take  of  Tinc- 
ture of  Tolu  two  fluidounces;  Carbonate  of  Mag- 
nesium one  hundred  and  twenty  grains;  Sugar  [re- 
fined],    in     coarse    powder,     twenty-six    troyounces; 
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tuting  precipitated  calcium  phosphate  for  mag- 
nesium carbonate,  and  using  a  freshly  made 
strong  tincture  for  the  official  tincture  of  tolu. 

The  U.  S.  Pharmacopoeia  (8th  Rev.)  process 
reintroduced  magnesium  carbonate  with  much 
advantage,  and  has  the  further  improvement  of 
using  the  official  tincture  of  tolu  instead  of 
making  the  latter  from  the  balsam  by  a  special 
process.  In  the  British  process  the  soluble 
principles  of  the  balsam  are  extracted  by  boiling 
it  with  water,  but  with  great  waste  of  the 
material,  as  the  water  dissolves  but  a  small  por- 
tion of  the  active  matter.  To  obviate  this  waste, 
the  same  portion  of  balsam  is,  according  to 
Brande,  usually  employed  in  successive  opera- 
tions, and  it  long  continues  to  impart  odor  and 
taste  to  boiling  water.  W.  H.  Hostelley's  modi- 
fication is  as  follows:  for  making  twenty-five 
ounces  of  syrup,  take  one  ounce  of  balsam  of 
tolu,  one  pound  of  granulated  sugar,  and  water 
which  has  been  previously  filtered  through  ani- 
mal charcoal,  enough  to  make  twenty-five 
ounces;  rub  the  tolu  to  a  fine  powder,  aided  by 
some  of  the  sugar,  and  mix  this  with  the  re- 
mainder of  the  granulated  sugar;  now  prepare 
a  percolator  by  placing  a  piece  of  cotton  in  the 
neck,  pack  the  powder  in  it,  pour  in  the  filtered 
water,  and  receive  twenty-five  ounces  of  perco- 
late. (A.  J.  P.,  1887,  p.  290.)  Syrup  of  tolu  is 
a  feeble  preparation  and  is  used  chiefly  to  im- 
part its  agreeable  flavor  to  mixtures.  If  a 
stronger  syrup  is  desired,  it  is  readily  made  by 
adding  tincture  of  tolu  in  the  desired  quantity 
and  directing  the  bottle  to  be  shaken. 

Off.  Prep. — Mistura  Ammoniaci,  Br.;  Trochisci 
Ammonii  Chloridi,  U.  8.;  Trochisci  Cubebse,  U.  8. 

SYRUPUS  ZINGIBERIS.  U.  S.,  Br. 

SYRUP  OF  O.INQER 

(sy-ru'piis  zin-£lb'e-ris) 

Sirop   de   Gingembre.    Ft: ;    Iugwersirup,    G. 

*  "  Fluidextract  of  Ginger,  thirty  cubic  centi- 
meters [or  1  fluidounce,  7  minims] ;  Alcohol, 
twenty  cubic  centimeters  [or  325  minims]; 
Magnesium  Carbonate,  ten  grammes  [or  154 
grains] ;  Sugar,  eight  hundred  and  twenty 
grammes  [or  28  ounces  av.,  405  grains] ;  Water, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms]. 
Mix  the  Fluidextract  of  Ginger  and  the  Alcohol, 
then  triturate  the  liquid  in  a  mortar  with  the 
Magnesium  Carbonate  and  sixty  grammes  [or 
2  ounces  av.,  51  grains]  of  the  Sugar.  Then 
gradually  add  four  hundred  and  fifty  cubic 
centimeters  [or  15  fluidounces,  104  minims]  of 
Water,  with  constant  trituration,  and  filter. 
Dissolve  the  remainder  of  the  Sugar  in  the  clear 


Water  a  pint.  Rub  the  Tincture  of  Tolu  first  with 
the  Carbonate  of  Magnesium  and  two  troyounces  of 
the  Sugar,  and  then  with  the  Water,  gradually 
added,  and  filter.  To  the  filtered  liquid  add  the  re- 
mainder of  the  Sugar,  and,  having  dissolved  It  with 
the  aid  of  a  gentle  heat,  strain  the  solution  while 
hot."   U.  8.  1870. 


filtrate,  with  the  aid  of  a  gentle  heat,  strain 
the  Syrup  while  hot,  and  add  a  sufficient  quan- 
tity of  Water  to  make  the  product  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6 \  fluidrachms].  Syrup  of  Ginger  may  also  be 
made  in  the  following  manner:  Prepare  a 
percolator  or  funnel  in  the  manner  described 
under  Syrupus.  Pour  the  filtrate  obtained  as 
directed  in  the  preceding  formula  upon  the 
Sugar,  return  the  first  portions  of  the  perco- 
late, until  it  runs  through  clear,  and,  when  all 
the  liquid  has  passed,  follow  it  with  Water,  until 
the  product  measures  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]. 
Mix  thoroughly."    U.  S. 

"  Ginger,  in  fine  powder,  i  ounce  (Imperial) 
or  12.5  grammes;  Alcohol  (90  per  cent.),  Syrup, 
of  each  a  sufficient  quantity.  Prepare  one  fluid 
ounce  (Imp.  meas.)  or  twenty-five  cubic  centi- 
metres of  a  strong  tincture  of  the  Ginger  by 
the  process  of  percolation  with  the  Alcohol.  To 
this  add  sufficient  of  the  Syrup  to  produce 
twenty  fluid  ounces  (Imp.  meas.)  or  five  hun- 
dred cubic  centimetres  of  the  Syrup  of  Ginger." 
Br. 

The  U.  S.  P.  process  has  been  improved  by 
the  addition  of  magnesium  carbonate  as  an  aid  in 
distributing  the  resinous  fluidextract  so  as  to 
facilitate  its  solution  in  water.  It  is  practically 
a  return  to  the  U.  S.  1870  method.1 

The  British  syrup,  being  made  by  the  simple 
incorporation  of  the  tincture  with  syrup,  has 
of  course  all  the  strength  of  the  ginger,  but  is 
inferior  to  the  U.  S.  preparation  in  appearance 
and  flavor.  The  old  plan  of  using  water  as 
the  menstruum  for  the  drug  has  been  abandoned, 
as  the  syrup  thus  made  is  encumbered  with  mu- 
cilage and  starch,  and  consequently  rendered 
more  liable  to  decomposition.  In  order  that  the 
preparation  may  be  of  the  proper  strength,  it 
is  necessary  that  the  fluidextract  should  have 
been  made  with  the  best  Jamaica  ginger.  The 
syrup  of  ginger  is  much  used  as  a  warm  sto- 
machic addition  to  tonic  and  purgative  infusions 
or  mixtures,  and  to  impart  flavor  particularly 
to  carbonic  acid  water. 

Dose,  a  fluidrachm  (3.75  Cc.)  or  more. 

TABELL/E  TRINITRINI.  Br. 

TR1NITRIN  TABLETS 

(tg.-beTlae  tri-ni'tr|-nl) 

Tablets  of  Nitroglycerin. 

"  Tablets  of  chocolate  each  weighing  five 
grains  (0.324  gramme)  and  containing  one-hun- 
dredth  of   a  grain    (0.00065   gramme)    of   the 

1  Syrupus  Zingiberis,  U.  S.  1870. — "  Take  of  Fluid 
Extract  of  Ginger  a  fluidounce;  Carbonate  of  Mag- 
nesium one  hundred  and  sixty  grains;  Sugar  [refined], 
in  coarse  powder,  seventy-two  troyounces;  Water 
forty-two  fluidounces.  Rub  the  Fluid  Extract  of 
Ginger  first  with  the  Carbonate  of  Magnesium  and 
two  troyounces  of  the  Sugar,  and  then  with  the 
Water,  gradually  added,  and  filter.  To  the  filtered 
liquid  add  the  remainder  of  the  Sugar,  and.  having 
dissolved  it  with  the  aid  of  a  gentle  heat,  strain 
the  solution  while  hot."  U.  8.  1870. 
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trinitroglycerin  of  commerce."  Br.  Each  of 
these  tablets  contains  a  dose  of  the  remedy. 
For  the  properties  of  nitroglycerin,  see  Spiritus 
Glycerylis  Nitratis,  page  1175. 

TALCUM.  U.  S. 

TALC 

(tal'cum) 

"A  native  hydrous  magnesium  silicate."  I 

Talcum  Voneturu  :  Soapstone;  Talc,  Fr.  Cod.:  Talc 
dc  Venise,  Craie  do  Kriancon.  Fr.;  Talcum,  I',  a.; 
Talk,    Talkslein,    Spcckstcin.    (,. 

Talc  occurs  in  irregular  masses  of  a  greenish- 
grey  color,  having  a  peculiar  wax-like  appear- 
ance  of  the  surface,  and  giving,  when  rubbed. 
easy  sensation  to  the  fingers.  It  is  found 
in  America  and  other  parts  of  the  world,  the 
best  quality  at  this  time  (1906)  being  obtained 
from  New  York  and  North  Carolina.  In  1905, 
the  total  production  in  the  United  States  was 
107,134shor1  tons,  rained  at  $1,106,062,  of  which 
67,000  tons  valued  at  $469,000  came  from  New 
York    Stale;     most    of    the    fibrous    talc    is    USed 

in  the  manufacture  of  paper. 

Properties. —  It    is  officially   described    as  "a 

white  or  grayish-white  powder  OT  grayish 
irregular  masses  of  waxy   lustre:    when    rubbed 
upon   the  skin   it   imparts  a   feeling  like  gn 

□ess;   permanent    in   the  air.     [nodorona  and 

tasteless.  Insoluble  in  water,  and  in  dilute  solu- 
t  ions  of  the  acids  and  alkali  hydroxides.     Specific 

gravity:  2.2  to  2.8.    Mix  <».:>  <;m.  of  Talc  with 

about    2    <im.    each    of    anhydrous    sodium    and 

potassium   carbonates,   heat    the  mixture   in   I 

platinum  crucible  until   fusion   is  complete,  and 

treat  the  resulting  fused  mass  with  hot  water; 

then  neutralize  the  liquid  with  diluted  sulphuric 

acid.    and.    alter   adding  an    additional    1"    Cc. 

of  the  latter,  evaporate  the  mixture  until  the 

white  fumes  of  sulphuric  anhydride  are  evolved, 
then  add  20  Ce.  of  water,  and,  after  boiling  the 
mixture  and  filtering,  an  insoluble  residue  of 
silica  should  be  left.  If  to  the  filtrate  ammonia 
water  and  ammonium  chloride  T.S.  be  added, 
a  white,  gelatinous  precipitate  of  aluminum  hy- 
droxide may  be  formed,  while  the  filtrate  from 
this,  upon  the  addition  of  sodium  phosphate 
T.S.,  should  yield  a  white,  crystalline  precipi- 
tate (magnesium  sails).  If  1  Qm.  of  Talc  be 
boiled  with  2.")  Cc.  of  diluted  hydrochloric  acid  for 
one-half  hour,  adding  water  from  time  to  time 
to  maintain  approximately  the  original  volume, 
and  the  liquid  filtered,  then  the  filtrate  should 
yield,  upon  evaporating  to  dryness,  igniting, 
and  quickly  weighing,  not  more  than  0.05  Gm. 
of  residue."   U.  S. 

Uses. — Talc  has  been  introduced  into  the 
I*.  S.  P.  (8th  Rev.)  solely  for  use  in  making 
purified  talc.  Talc  should  be  used  in  medicine 
or  pharmacy,  only  in  the  form  of  purified  talc, 
as  the  native  product  contains  soluble  and  in- 
soluble impurities  from  which  it  must  be  freed. 

Off.  Prep.— Talcum  Purificatum,  U.  S. 


TALCUM  PURIFICATUM.  U.  S. 

PURIFIED  TALC 

(tal'cum  pu-rj-fj-ca'tum) 

Talc  purifie,  Fr.;  Gereinigter  Talk,  G. 

*  "  Talc,  in  fine  powder,  five  hundred  gram- 
mes [or  17  ounces  aw,  279  grains]  ;  Hydro- 
chloric Acid,  seventy-Jive  eubic  centimeters  [or 
2  fluidounces,  257  minims] ;  Water,  a  sufficient 
quantity.  Mix  the  powdered  Talc  with  about 
twenty-five  hundred  cubic  centimeters  [or  5 
pints]  of  boiling  Water,  gradually  add  fifty 
cubic  centimeters  [or  1  fluidounce,  331  minims] 
of  the  Hydrochloric  Acid,  and  boil  the  mixture 
during  fifteen  minutes,  then  allow  it  to  stand 
for  fifteen  minutes.  Decant,  and  reject  the 
supernatant  liquid  containing  the  finer  particles 
of  Talc  in  suspension,  and  again  boil  the  residue 
with  twenty-five  hundred  cubic  centimeters  [or 
5  pints]  of  Water,  mixed  with  the  remain- 
der of  the  Hydrochloric  Acid,  and  allow  it 
to  stand  for  fifteen  minutes.  Again  decani,  and 
reject  the  finer  suspended  particles,  and  wash 
the  coarser  residue  with  Water  by  repeated  de- 
cantation,  until  a  portion  of  the  wash-water, 
after  tillering  and  acidifying  with  nitric  acid, 
fads  to  become  opalescent   upon   the  addition  of 

silver  nitrate  test  solution.  Then  transfer  tin' 
magma  to  a  close  linen  or  muslin  strainer,  allow 
if  to  drain,  and  dry  it  at  110°  C.  (230°  F.)." 
lor  pharmaceutical  purposes  powdered 
talc  requires  purification  to  extract  iron  salts 
and  other  impurities.  The  official  procesf 
jeetfl  the  finest  particles,  as  they  arc  a  ureal 
annoyance  to  the  pharmacist,  owing  to  their 
passing  through  the  pores  of  filtering  paper, 
thus  requiring  repeated  filtrations.   (See  Aquas*) 

Purified  Talc  is  intended  to  replace  magnesium 
carbonate,  calcium  phosphate,  and  other  ab- 
sorbent powders  used  to  aid  filtration,  it  having 
the  advantage  of  insolubility,  although  its  ab- 
sorbent properties  are  deficient  in  comparison 
with  magnesium  carbonate. 

Properties. —  It  is  officially  described  as  fol- 
lows :  "  Purified  Talc,  when  subjected  to  ignition 
at  red  heat,  should  lose  not  more  than  5  per- 
cent, of  its  weight.  If  10  (1m.  of  Purified  Talc 
be  boiled  with  50  Cc.  of  distilled  water  for  one- 
half  hour,  adding  water  from  time  to  time  to 
maintain  approximately  the  original  volume,  it 
should  yield  a  filtrate  which  is  neutral  to  litmus 
paper,  and  one-half  of  this  filtrate,  when  evap- 
orated and  dried  at  110°  C.  (230°  F.),  should 
yield  not  more  than  0.005  Gm.  of  residue  (limit 
of  soluble  substances) .  The  remaining  half  of 
the  filtrate,  after  slightly  acidulating  with  hy- 
drochloric acid,  should  not  yield  a  blue  color 
upon  the  addition  of  potassium  ferrocyanide 
T.S.  (absence  of  iron).['    U.  S. 

Uses. — Purified  talc  is  used  pharmaceutical^ 
(see  above)  and  as  a  protecting,  soothing  pow- 
der to  the  skin.  When  in  very  fine  powder  it 
forms  the  basis  of  many  of  the  proprietary 
preparations  found  on  ladies'  dressing  tables, 
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and  is  very  valuable  as  a  dusting  powder  in 
intertrigo,  prickly  heat,  pruritus,  and  other  con- 
ditions of  dermal  irritation. 

TAMARINDUS.  U.  S.,  Br. 

TAMARIND 

(tam-a-nn'dus) 

"  The  preserved  pulp  of  the  fruit  of  Tama- 
rindus indica  Linne  (Fam.  Leguminosce)." 
U.  S.  "The  fruits  of  Tamarindus  indica, 
Linn.,  freed  from  the  brittle  outer  part  of  the 
pericarp   and  preserved  with  sugar."    Br. 

Fructus  Tamarindorum ;  Tamarinier,  Fr.  Cod.; 
Tamarin,  Pulpe  brute  de  Tamarins,  Fr. ;  Pulpa  Tama- 
rindorum cruda,  P.  Q. ;  Tamarindemnus,  Tamarinden, 
O.;  Tamarindo,  It.;  Tamarindo   (Pulpa  dej,  Up. 

Tamarindus  indica,  L.,  Sp.  PI.  (1753)  180; 
Willd.,  Sp.  Plant,  iii.  577;  B.  &  T.  92.— The 
tamarind  tree  is  the  only  species  of  this  genus. 
It  rises  to  a  great  height,  sends  off  numerous 
spreading  branches,  and  has  a  beautiful  appear- 
ance. The  trunk  is  erect,  thick,  and  covered 
with  a  rough,  ash-colored  bark.  The  leaves 
are  alternate  and  pinnate,  composed  of  many 
pairs  of  opposite  leaflets,  which  are  almost 
sessile,  entire,  oblong,  obtuse,  unequal  at  their 
base,  about  half  an  inch  long  by  a  sixth  of 
an  inch  broad,  and  of  a  dark-green  color. 
The  flowers,  which  are  in  small  lateral  racemes, 
have  a  yellowish  calyx,  and  yellow  petals 
beautifully  variegated  with  red  veins.  The 
fruit  is  a  broad,  compressed,  reddish  ash- 
colored  pod,  much  curved,  from  two  to  six 
inches  long,  with  numerous  brown,  flat,  quad- 
rangular seeds,  contained  in  cells  formed  by 
a  tough  membrane.  Exterior  to  this  membrane 
is  a  light-colored  acid  pulpy  matter,  between 
which  and  the  shell  are  several  somewhat 
branched  tough  ligneous  string's,  running  from 
the  stem  to  the  extremity  of  the  pod,  the 
attachment  of  which  they  serve  to  strengthen. 
The  shells  are  fragile  and  easily  separated. 
The  tree  appears  to  be  a  native  of  the  East 
and  West  Indies,  Egypt,  and  Arabia,  though 
believed  by  some  to  have  been  imported  into 
America.  Barth,  the  African  traveller,  found 
it  abundant  in  the  interior  of  Africa.  De  Can- 
dolle  was  doubtful  whether  the  East  and  West 
India  trees  are  of  the  same  species.  It  is 
stated  by  writers  that  the  pods  of  the  former 
are  much  larger  than  those  of  the  latter,  and 
have  a  greater  number  of  seeds,  the  East  India 
tamarinds  containing  six  or  seven,  those  from 
the  West  Indies  rarely  more  than  three  or  four; 
but  this  seems  not  to  be  correct. 

Calcutta  appears  to  be  the  chief  emporium 
for  the  tamarinds  of  the  European  markets. 
Tamarinds  are  also  sent  from  the  West  Indies 
and  Ecuador  to  England;  when  from  this 
source  they  are  preferred.  The  latter  ( are 
known  as  American  tamarinds,  and  are  obtained 
from  T.  indica,  var.  occidentalis,  Gartn. 
They  are  of  a  light  brown  color,  less  cohesive 
and  possess  less  acidity  than  the  tamarinds 
from  the  Old  World.     Tamarinds  are  brought 


to  us  chiefly  from  the  West  Indies,  where 
they  are  prepared  by  placing  the  pods,  pre- 
viously deprived  of  their  shells,  in  layers  in  a 
cask,  and  pouring  boiling  syrup  over  them. 
A  better  mode,  sometimes  practised,  is  to  place 
them  in  stone  jars,  with  alternate  layers  of 
powdered  sugar.  They  are  said  to  be  occa- 
sionally prepared  in  copper  boilers.  In  the 
East  Indies  tamarinds  are  often  prepared  for 
market  by  stripping  off  the  outer  shell  and 
pressing  the  pulpy  interiors  into  a  mass ;  some- 
times they  are  packed  as  in  the  West  Indies. 

Properties. — Fresh  tamarinds,  which  are 
sometimes,  though  rarely,  brought  to  this 
country,  have  an  agreeable,  sour  taste,  without 
any  mixture  of  sweetness.  As  we  usually  find 
them,  in  the  preserved  state,  they  form  a 
dark-colored  adhesive  mass,  consisting  of  syrup 
mixed  with  the  pulp,  membrane,  strong,  some- 
what branching  fibres  or  strings,  and  seeds  of 
the  pod,  and  having  a  sweet  acidulous  taste. 
The  brown,  flattish,  quadrangular  seeds,  each 
enclosed  in  a  tough  membrane,  should  be  hard, 
clean,  and  not  swollen,  the  strings  tough  and 
entire,  and  the  odor  without  mustiness.  Tama- 
rind is  officially  described  as  "  a  pulpy  mass  of 
a  light  reddish-brown  color,  darkening  with  age 
so  as  to  become  dark  brown,  containing  some 
branching  fibres  and  numerous  reddish-brown, 
smooth,  oblong  or  quadrangular,  compressed 
seeds,  each  enclosed  in  a  tough  membrane ;  odor 
distinct;  taste  sweet  and  agreeably  acid."  U.  S. 
From  the  analysis  of  Vauquelin,  it  appears  that 
in  100  parts  of  the  pulp  of  tamarinds,  inde- 
pendently of  the  sugar  added  to  them,  there 
are  9.40  parts  of  citric  acid,  1.55  of  tartaric 
acid,  0.45  of  malic  acid,  3.25  of  potassium  bitar- 
trate,  4.70  of  gum,  6.25  of  pectin,  34.35  of 
parenchymatous  matter,  and  27.55  of  water. 
K.  Midler  (Ph.  Centralh.,  1882),  after  analyz- 
ing nine  commercial  varieties,  states  that  only 
traces  of  citric  and  malic  acids  are  present, 
but  that  tartaric  acid  and  acid  potassium  tar- 
trate are  present  in  considerable  amount.  Cop- 
per may  often  be  detected  in  preserved  tama- 
rinds, derived  from  the  boilers  in  which  they 
are  prepared.  Its  presence  may  be  ascertained 
by  the  reddish  coat  which  it  imparts  to  the 
blade  of  a  knife  immersed  in  the  tamarinds. 

Uses. — Tamarinds  are  laxative  and  refriger- 
ant, and  infused  in  water  form  a  highly  grate- 
ful drink  in  febrile  diseases.  Convalescents 
often  find  the  pulp  a  pleasant  addition  to  their 
diet,  and  useful  by  preserving  the  bowels  in 
a  loose  condition.  It  is  sometimes  prescribed 
in  connection  with  other  mild  cathartics,  and 
is  one  of  the  ingredients  in  the  confection  of 
senna.  Though  frequently  given  with  infusion 
of  senna  to  cover  its  taste,  it  is  said  to  weaken 
its  purgative  power,  and  the  same  observation 
has  been  made  of  its  influence  upon  the  resinous 
cathartics  in  general.  For  a  formula  for  fluid- 
extract  of  tamarind,  see  Nat.  Drug.,  1892,  101. 

Dose,  from  a  drachm  to  an  ounce  (3.9  to  31 
Gm.). 

Off.  Prep. — Confectio  Sennse,  U.  S.,  Br. 
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TARAXACUM.  U.  S.  (Br.) 

TARAXACUM  [Dandelion] 

(ta-rax'a-cuni) 

"  The  dried  root  of  Taraxacum  officinale 
Weber  (Syn.  Taraxacum  Taraxacum  (Linne) 
Karsten)  (Fam.  Composite),  collected  in  au- 
tumn." U.  S.  "  The  fresh  and  the  dried  roots 
of  Taraxacum  officinale,  Wiggers.  Collected  in 
the  autumn."  Br. 

Taraxaci  Radix,  Br.;  Dandelion  Root,  Blowball, 
Mlik,  Witch,  or  Yellow  Gowan,  Lion's-tooth,  Canker- 
wort  :  Plssenlit,  Dent  de  Lion,  Pr.  Cod.;  Radix 
Taraxaci  cum  herba,  P.  O. ;  Lowenzahn,  O. ;  Taras- 
saco,  It. ;  Taraxacon,  Diente  de  Leon,  Sp. 

The  proper  botanical  name  of  the  dandelion 
is  not  that  warranted  by  the  pharmacopoeias, 
but  is  Taraxacum  Taraxacum  (L),  Karst., 
Deutsch  Fl.  (1880-83). — Leontodon  Taraxacum, 
L.,  Sp.  PI.  (1753).— T.  officinale,  Weber,  Prim. 
PI.  Hoist.  (1780).— T.  Dens-leonis,  Dcsf..  Fl. 
Atlant.  (1800). — The  dandelion  is  an  herba- 
ceous plant,  with  a  perennial  fusiform  root. 
The  leaves,  which  spring  immediately  from  the 
root,  are  long,  pinnatihd,  generally  runcinate, 
with  the  divisions  toothed,  smooth,  and  ol'  a 
fine  green  color.  The  common  name  of  the 
plant  was  derived  from  the  fancied  resemblance 
of  its  leaves  to  the  teeth  of  a  lion.  The  flower- 
stem  rises  from  the  midst  of  the  leaves,  six 
inches  or  more  in  height.  It  is  erect,  simple, 
naked,  smooth,  hollow,  fragile,  and  terminated 
by  a  large  golden-colored  flower,  which  closes 
in  the  evening  and  expands  with  the  returning 
light  of  the  sun.  The  involucre  is  smooth  and 
double,  with  the  outer  scales  bent  downward. 
The  florets  are  very  numerous,  ligulate,,  and 
toothed  at  their  extremities.  The  receptacle 
is  flat  and  naked.  The  pappus  is  stipitatc,  and 
at  the  period  of  maturity  is  dispased  in  a  spher- 
ical form,  and  Ls  so  light  and  feathery  as  to 
be  easily  borne  away  by  the  wind,  with  the 
achene  attached.  Another  plant  resembling 
the  common  dandelion,  the  achenes  of  which, 
however,  are  narrower  and  bright  red  or  reddish 
brown,  known  as  the  red-seeded  dandelion,  is 
the  product  of  T.  erythrospermum,  Andrz.,  and 
is  supposed  by  some  to  be  naturalized  from 
Europe. 

This  species  of  Taraxacum  grows  sponta- 
neously in  widely  separated  parts  of  the  globe. 
It  is  abundant  in  this  country,  adorning  our 
grass  plots  and  pasture  grounds  with  its  bright 
yellow  flowers,  which,  in  moist  places,  show 
themselves  with  the  first  opening  of  spring 
and  continue  to  appear  until  near  the  close  of 
summer.  In  India  the  plant  is  cultivated  in 
various  parts  of  the  country,  and  its  root 
collected  for  use  between  the  months  of  Septem- 
ber and  February.  (P.  J.,  Dec.  1871,  523.) 
All  parts  of  the  plant  contain  a  milky  bitterish 
juice,  which  exudes  when  they  are  broken  or 
wounded.  The  leaves,  when  very  young  and 
blanched  by  the  absence  of  light  during  their 
growth,    are    tender    and    not    unpleasant    to 


the  taste,  and  are  sometimes  used  as  a  salad. 
When  older  and  of  their  natural  color,  they 
are  medicinal.  The  Pharmacopoeias  recognize 
only  the  root,  which  is  by  far  the  most  effica- 
cious part.  It  should  be  full  grown  Avhen 
collected,  and  should  be  employed  in  the  recent 
state,  as  it  is  then  most  active.  It  does  not, 
however,  as  stated  by  Duncan,  lose  nearly  all 
its  bitterness  by  drying,  and  the  root  dug  up 
in  the  warmer  seasons  might,  if  dried  with  care, 
be  employed  with  propriety  in  the  succeeding 
winter.  The  juice  of  the  root  is  thin  and 
watery  in  the  spring;  milky,  bitter,  and  spon- 
taneously coagulable  in  the  latter  part  of 
summer  and  autumn,  and  sweet  and  less  bitter 
in  the  winter  when  affected  by  the  frost.  The 
months  of  July,  August,  and  September  are, 
therefore,  the  proper  periods  for  collecting  it. 

Henry  Barton  of  Brighton,  England,  pre- 
pared the  juice  from  the  flower-stalks  by  crush- 
ing and  pressure,  adding  25  per  cent,  of  spirit, 
and,  after  allowing  it  to  stand  for  some  weeks 
in  glass  bottles,  filtering  to  separate  a  very  small 
quantity  of  deposit,  and  setting  aside  for  use. 
According  to  Barton,  it  remains  bright,  and 
retains  its  characteristic  taste.  Though  not  so 
rich  in  solid  constituents  as  the  juice  of  the  root, 
yet,  having  an  equal  bitterness,  it  is  prob- 
ably not  less  efficacious  as  a  medicine,  if  it  be 
true,  as  stated  by  Bentley,  that  the  efficacy  of 
the  medicine  does  not  depend  solely  on  the 
amount  of  its  solid  constituents,  but  prin- 
cipally it  not  entirely  on  the  bitter  prin- 
ciple it  contains.  Barton  stated  that  the  juice 
is  certainly  one  of  the  best  preparations  of 
taraxacum.     [A.  J.  P.,  1872,  p.  509.) 

The  fresh  lull  grown  root  of  the  dandelion 
La  several  inches  in  length,  as  thick  as  the  little 
finger  or  thicker,  round  and  tapering,  somewhat 
branched,  of  a  light  brown  color  externally, 
whitish  within,  having  a  yellowish  ligneous 
cord  running  through  its  centre,  and  abound- 
ing in  a  milky  juice.  In  the  dried  state  it  is 
dark  brown,  much  shrunken,  wrinkled  lon- 
gitudinally, brittle,  and  when  broken  presents 
a  shining  somewhat  resinous  fracture.  A  trans- 
verse section  exhibits  an  exterior  cortical  por- 
tion, thick,  spongy,  whitish,  and  marked  with 
concentric  rings,  and  a  smaller  central  portion, 
ligneous  and  yellow,  though  in  very  old  roots 
the  latter  is  sometimes  wanting.  "  Cylindra- 
ceous  and  tapering  very  gradually,  of  variable 
length,  and  1  to  2  Cm.  thick  above,  crowned 
with  several  short,  thickish  heads,  usually 
simple  or  somewhat  branched,  the  branches 
closely  parallel;  externally  blackish-brown,  lon- 
gitudinally wrinkled;  fracture  short,  showing  a 
yellowish,  porous  central  axis,  surrounded  by 
a  thick,  whitish  bark,  containing  numerous  milk 
vessels  arranged  in  concentric  circles;  inodor- 
ous; bitter."  U.  S.  Taraxacum  should  be  free 
from  the  root  of  Cichorium  Intybus,  Linne, 
which  closely  resembles  it,  but  is  usually  paler, 
more  bitter,  and  has  the  milk  vessels  in  radiat- 
ing lines.  Contrary  to  the  general  statement, 
that  taraxacum  root  contains  a  central  wood- 
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cylinder  without  any  pith,  Jos.  Schrenk  states 
that  he  has  found  a  distinct  pith  in  a  very 
large  number  of  roots  taken  from  commercial 
samples  of  taraxacum.  From  ten  to  fifteen 
fibro-vascular  bundles  surrounded  by  paren- 
chyma-tissue include  the  pith,  the  diameter  of 
which  in  some  instances  exceeds  the  thickness 
of  the  woody  zone  several  times.  In  other 
respects  the  structure  of  the  root  was  normal, 
the  concentric  arrangement  of  the  laticiferous 
ducts  in  particular  excluding  any  possibility 
of  mistaking  the  specimens  for  chicory,  etc. 
(Am.  Drug.,  1887,  p.  2.)  Its  active  proper- 
ties are  yielded  to  water  by  boiling,  and  do 
not  appear  to  be  injured  in  the  process. 
Dragendorff  obtained  from  the  root  gathered 
in  October  and  dried  at  100°  C.  (212°  F.) 
24  per  cent,  of  inulin  and  some  sugar.  The 
root  gathered  in  March  from  the  same  place 
yielded  1.74  per  cent,  of  inulin,  17  of  uncrys- 
tallizable  sugar,  and  18.7  of  levulin.  This 
last-named  substance,  discovered  by  Dragen- 
dorff, has  the  same  composition  as  inulin,  but 
dissolves  in  cold  water,  and  is  devoid  of  any 
rotatory  power.  Mannite,  which  has  been 
found  in  the  infusion  of  the  root,  has  been 
demonstrated  by  Smith  of  Edinburgh,  not  to 
pre-exist  in  the  root,  but  to  be  formed  by 
spontaneous  changes  consequent  on  exposure. 

A  crystallizable  principle  has  been  extracted 
from  the  juice  of  the  root  by  Pollex,  who  has 
named  it  taraxacin.  It  is  bitter  and  some- 
what acrid,  fusible  but  not  volatile,  sparingly 
soluble  in  cold  water,  but  very  soluble  in  boil- 
ing water,  alcohol,  and  ether.  It  is  obtained 
by  boiling  the  milky  juice  in  distilled  water, 
filtering  the  concentrated  liquor,  and  allowing 
it  to  evaporate  spontaneously  in  a  warm  place. 
The  taraxacin  crystallizes,  and  may  be  purified 
by  repeated  solution  and  crystallization  in 
alcohol  or  water.  Kromayer  (A.  Pharm.  (2), 
cv.  6)  also  obtained  taraxacin,  and,  in  addition, 
a  second  crystalline  principle,  taraxacerin,  Cs 
HieO,  insoluble  in  water,  but  soluble  in  alcohol. 
According  to  Vogel,  the  intra-cellular  substance 
of  the  root  consists  chiefly  of  pectose,  which 
is  the  result  of  a  metamorphosis  of  the  sub- 
stance constituting  the  membrane  of  the  cells. 
L.  E.  Sayre  found  that  the  yield  of  taraxacin 
varies  in  roots  collected  at  different  seasons. 
(See  Proc.  A.  Ph.  A.,  1893,  1894,  1895,  1896, 
1897.) 

The  roots  of  various  plants  have  been  largely 
substituted  for  dandelion  in  England  and  on 
the  Continent  by  the  herb  gatherers,  and  we  are 
informed  that  fraudulent  substitution  is  not 
unfrequent,  in  this  country,  of  the  root  of 
Cichorium  Intybus,  or  chicory.  It  is  rare 
to  find  chicory  mixed  with  dandelion,  the  for- 
mer being  usually  boldly  substituted  for  the 
latter. 

Uses. — Taraxacum  is  slightly  tonic,  diuretic, 
and  aperient,  and  is  thought  to  have  a  specific 
action  upon  the  liver,  exciting  it  when  languid 
to  secretion,  and  resolving  its  chronic  engorge- 
ments.    It   lias   been   much   employed   in   Ger- 


many, and  is  a  popular  remedy  with  many 
practitioners  in  this  country.  The  diseases  to 
which  it  appears  to  be  especially  applicable  are 
those  connected  with  derangement  of  the 
hepatic  apparatus  and  of  the  digestive  organs 
generally.  George  B.  Wood  had  confidence  in 
it  in  the  treatment  of  chronic  congestion  and 
inflammation  of  the  liver  and  spleen,  provided 
that  there  was  no  irritation  or  inflammation 
of  the  gastro-intestinal  mucous  membrane.  He 
was  accustomed  to  combine  with  it  potassium 
bitartrate  and  aromatics  when  an  aperient  effect 
was  desired.  The  dried  root  is  sometimes 
mixed,  in  powder,  with  ground  coffee,  the  taste 
of  which  covers  that  of  the  dandelion.  It  is 
also  used  as  a  substitute  for  coffee,  being 
roasted  and  powdered  and  then  prepared  in 
the  same  manner. 

Dose,  one  to  three  drachms  (3.9  to  11.6  Gm.). 

Off.  Prep. — Fluidextractum  Taraxaci,  U.  8. 
(Br.);  Extractum  Taraxaci,  U.  S.,  Br.;  Succu3 
Taraxaci,  Br. 

TEREBENUM.  U.  S.,  Br. 

TEREBENE 

( t£r-e-b£'mlm ) 

CioHie  =  135.10 

"A  liquid  consisting  of  dipentene  and  other 
hydrocarbons,  obtained  by  the  action  of  con- 
centrated sulphuric  acid  on  oil  of  turpentine 
and  subsequent  rectification  with  steam.  Tere- 
bene  should  be  kept  in  well-stoppered  bottles, 
in  a  cool  place,  protected  from  light."  U.  S. 
"A  mixture  of  dipentene  and  other  hydrocar- 
bons, obtained  by  agitating  oil  of  turpentine 
with  successive  quantities  of  sulphuric  acid 
until  it  no  longer  rotates  the  plane  of  a  ray 
of  polarized  light,  and  then  distilling  in  a 
current  of  steam."  Br. 

Ter6b£ne,  Fr.;  Tereben,   G. 

This  is  a  substance  which  is  produced  by  the 
action  of  sulphuric  acid  upon  oil  of  turpentine. 
The  sulphuric  acid  must  be  added  gradually 
to  the  cooled  oil  of  turpentine,  in  the  proportion 
of  one  part  of  acid  to  twenty  parts  of  oil, 
and  after  a  day's  standing  the  mixture  is 
heated  to  boiling.  After  cooling,  the  oily  layer 
is  removed,  freed  from  acid  by  calcium  car- 
bonate, and  rectified.  The  terebene  so  obtained 
boils  at  156°  C,  is  optically  inactive  and  of 
rather  pleasant  odor.  Some  cymol  is  always 
produced  at  the  same  time,  and  by  continued 
action  of  the  acid  the  terebene  is  said  to  be 
entirely  converted  into  cymol  and  colophene. 
Jayne  and  Chase,  however,  from  a  study  of 
a  number  of  samples  of  commercial  terebenes 
(A.  J.  P.,  1887,  p.  65),  conclude  that  the  boil- 
ing point  of  the  true  terebene  is  much  higher, 
173°  to  180°  C.  They  found  an  inactive  cam- 
phor, boiling  at  about  200°  C.  (probably 
borneol),  to  be  formed  also,  and  the  residue 
left   on  rectifying   was   principally   colophene. 
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Properties. — Terebene  is  officially  described 
as  "  a  colorless,  thin  liquid,  having  a  rather 
agreeable,  thyme-like  odor,  and  an  aromatic, 
somewhat  terebinthinate  taste.  Specific  grav- 
ity: about  0.850  at  25°  C.  (77°  F.).  Only 
slightly  soluble  in  water,  but  soluble  in  three 
times  its  volume  of  alcohol.  It  boils  at  15.3° 
to  165°  C.  (311°  to  329°  F.).  On  exposure 
to  light  and  air,  Terebene  gradually  becomes 
resinified,  and  acquires  an  acid  reaction.  Tere- 
bene should  possess  ils  characl eristic  agreeable 
odor,  should  not  redden  moistened  blue  litmus 
paper  (absence  of  acids),  and  should  be  com- 
pletely inactive  toward  polarized  light  (ab- 
sence  of  unaltered  oil  of  turpentine).  If  about 
10  Cc.  of  Terebene  be  evaporated  in  a  porcelain 
dish,  on  a  water-hath,  not  more  than  a  very 
slight  residue  should  he  left  (absence  of  more 
than  traces  of  reemoms  substances)  ."  I  . 
"A  colorless  Liquid,  having  an  agreeable  odor 
and  an  aromatic  terehinthinale  taste.  Specific 
gravity  0.862  to  0.866.  Does  not  rotate  the 
plane  of  a  ray  of  polarized  light.     Should  distil 

between  312-8*  and  356*  P.  (156  and  180  C), 
leaving  only  a  Blight  viscid  residue  (ah 
of  excess  of  resin).  Not  more  than  15  per 
cent,  should  distil  below  329°  P.  (185*  C.)." 
lir.  Power  and  Kleher  [Ph.  Hand.,  1894, 
Stated  that  pinene  is  not  obtained  by  the 
action  of  sulphuric  acid  on  oil  of  turpentine, 
that  the  U.  S.  I'.  L890  boiling  points  156    to 

100°  C.  should  he  170'    to   L85     C,  ami  lhat   the 

sp.  gr.  should  he  0.855  instead  of  0.862;  also 
that  terebene  consists  mainly  of  dipentene  and 
terpinene  with  some  eymol  and  camphene. 
Uses. — Terebene    is    a     valuable    stimulant 

expectorant,    first  ••.da]    by    William 

Murrell   (  li.  M.  ./..   Dec,   L885),  in  Hint    form  of 

chronic  bronchitis  often  known  as  winter  < 

It    is   very   useful   not  only   in   cases  of  chronic 

bronchitis,  hut  also  in   the  a<  ,il i    <  1  i - . 

the  earlier  stages   have   passed   by.      It   is  nearly 

equivalent   to  the  oil  of  eucalyptus,  but    is  a 
little    more    stimulating.      It    probably    exerts 

upon  other  mucous  membranes  the  same  action 
that  it  docs  upon  that  of  the  UingB,  and  it 
has  been  employed  with  asserted  good  results 
in  dyspepsia,  especially  in  the  flatulent  intes- 
tinal variety,  and  may  be  used  in  chronic  or 
subacute  inflammation  of  the  genito-urinary 
tract.  Its  action  upon  the  general  system  has 
not  been  investigated,  hut  probably  resembles 
that  of  oil  of  turpentine.  It  may  be  given 
in  emulsion,  or,  preferably,  in  capsules.  From 
twenty  to  sixty  minims  (1.3  to  3.75  Cc.)  of  it 
may  be  given  to  the  adult  in  the  course  of 
twenty-four  hours,  and  increased,  if  necessary. 
It  has  been  used  by  atomization,  with  asserted 
good  results.  Murrell  (B.  M.  J.,  July,  24, 
1884)  states  that  terebene  is  an  active  antiseptic 
and  germicide,  one  part  in  four  hundred  and 
fifty  being  able  to  keep  in  check  the  action  of 
the  yeast  plant,  and  one  part  in  five  hundred 
having  a  very  perceptible  influence  on  the 
development  of  bacilli  and  paramoecia. 
Dose,  three  to  ten  minims  (0.2  to  0.6  Cc). 


TEREBINTHINA.  U.  S.  (Br.) 

TURPENTINE 

( ter-e-bin'thi-na ) 

"A  concrete  oleoresin  obtained  from  Pinus 
palustris  Miller,  and  from  other  species  of 
Pinus  (Fan].  Pinacece)"  U.  S.  "The  con- 
crete oleoresin  which  is  scraped  off  the  trunks 
of  Pinus  palustris,  Mill.,  and  Pinus  Taxla, 
J.inii."  Br. 

Thus  Americanum,  Br.;  Frankincense:  Common 
Frankincense;  Crude  Turpentine;  Terebinthina  com- 
munis ;  Te>cbenthine  de  Bordeaux  ou  Te>6benthine 
commune.  Jr.  Cod.;  Terebinthina,  P.  G. :  Terpentln, 
Oemelner  Terpentln,  <>.;  Trementina  comune,  It. ; 
Trementina  de  plno,  8p. 

Off.  Prep. — Oeratum  Resinae  Compositum, 
U.  8.;  Emplastrum  Picis,  Br. 

TEREBINTHINA  CANADENSIS. 
U.  S.,  Br. 

CANADA  TURPENTINE   [Canada  Balsam, 
Balsam  of  Fir] 

li  v  I'm'tlii-iia  can-a-deii'sls) 

"A  liquid  oleoresin  obtained  from  Abies  bal- 
samea  (Linne)  Miller  ( Fam.  Conifera)."   U.S. 

"  The  oleoresin  obtained  from  Alecs  balsamea, 
MM."    lir. 

Balaamnn  Canadense;  Baume  du  Canada,  Fr.  Cod.; 
entblne  du  Canada,  Fr.;  Canadiacher  Terpentln, 

The  term  turpentine  ■  usually  applied  to  cer- 
tain vegetable  juices,  liquid  or  concrete,  which 
consist    ot     resin    combined    with    a    peculiar 
Mai  oil,  called  oil  of  turjtcntine.     They  are 
rally   procured   from   different   species  of 
pine,    lir,    or    larch,    though    other    trees    afford 

products  which  are  known  by  the  same  general 
title,  as,  lor  instance,  Pistacia  Terebinthtu, 
which  yields  the  Chian  turpentine.  Some 
French  writers  extend  the  name  of  turpentine 
to  Other  juices  consisting  of  resin  and  essential 
oil.  without  benzoic  or  cinnamic  acid,  as 
copaiba,  halm  of  (Jilead,  etc.  We  shall  describe 
particularly,  in  this  place,  the  turpentines 
which  are  either  now  official  or  have  hut  recently 
ceased  to  be  so.  A  brief  botanical  view  of 
the  plants  from  which  they  are  respectively 
derived  will  be  in  accordance  with  the  plan 
of  this  work.  It  is  proper  to  observe  first  that 
the  family  Conifers  includes  about  three  hun- 
dred and  fifty  species.  These  may  be  divided 
into  two  sub-orders,  as  Engler  and  Prantl  sug- 
gest,— viz.,  Pinoidece  and  Taxoidece.  Lindley 
had  previously  recommended  a  similar  sub- 
division, but  considered  each  sub-group  as 
deserving  of  family  rank,  and  gave  them  the 
names  Pinaceae  and  Taxacese.  Britton  and 
Brown,  in  their  Illustrated  Flora  of  the  U.  S. 
and  Canada,  follow  Lindley  in  this  instance. 
The  Pinoidece  may  be  further  subdivided  into 
the  (A)  Abietineee,  including  Araucaria,  Pinus, 
Cedrus,   Larix,  Picea,   Tsuga,   Abies,   Sequoia, 
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Taxodium,  etc.;  and  (B)  Cupressinece,  which 
include  Thuja,  Juniperus,  etc.  The  Taxoidece 
include  Ginkgo,  Taxus,  etc. 

The  genus  Pinus  is  represented  by  about 
seventy  species,  which  are  widely  distributed 
throughout  the  northern  hemisphere  of  both 
continents.  The  principal  centres  of  distribu- 
tion of  the  species  of  this  genus  are  in  the 
Western  United  States  (twenty-five  species), 
Eastern  United  States  (thirteen  species),  and 
the  highlands  of  Mexico.  It  is  one  of  the  most 
important  genera  from  an  economic  stand- 
point. The  following  species  yield  valuable 
timber :  P.  palustris,  P.  Strobus,  P.  echinata,  P. 
lambertiana,  P.  ponderosa,  P.  monticola,  P. 
heterophylla,  P.  sylvestris,  P.  Laricio,  P.  nepa- 
lensis,  P.  Thunbergii,  and  P.  densiflora.  Tur- 
pentine is  obtained  chiefly  from  the  Eastern 
American  P.  palustris  and  P.  heterophylla;  it 
is  also  obtained  from  P.  Pinaster  and  P.  hale- 
pensis  of  the  Mediterranean  basin,  and  from 
the  Himalayan  P.  Boxburghii.  The  edible  seeds 
(Pine  Nuts)  of  several  species  yield  important 
articles  of  human  food,  the  best  being  produced 
by  the  nut  pines  of  Western  North  America, 
by  P.  pinea  of  the  Mediterranean,  P.  Cembra  of 
Europe  and  Asia,  and  P.  gerardiana  of  North- 
western India.  Pine  wool,  a  coarse  fibre  manu- 
factured from  the  leaves  of  P.  Laricio,  P.  syl- 
vestris, and  other  European  species,  is  used  to 
stuff  mattresses  and  cushions,  and,  woven  with 
animal  wool,  is  made  into  hospital  and  military 
blankets  and  into  underclothing  which  are  re- 
puted to  possess  medicinal  properties.  In  the 
Southern  United  States  carpets  are  woven  from 
the  leaves  of  P.  palustris.  The  bark  of  several 
species  contains  sufficient  tannin  to  make  them 
valuable  for  tanning  leather. 

1. — Pinus  palustris,  Mill.,  Gard.  Diet.  (1768) 
8th  ed.,  No.  14.— P.  australis,  Michx.  f.,Hist. 
Arb.  Am.  (1810)  i.  64. — Leaves  in  threes,  from 
ten  to  fifteen  inches  long,  subtended  at  the 
base  by  a  conspicuous  scaly  sheath  from  one  to 
one  and  a  half  inches  long.  The  leaves  are 
crowded  at  the  ends  of  the  branches.  _  The  cones 
are  terminal,  conical,  and  armed  with  a  short 
recurved  spine. 

This  is  a  very  large  indigenous  tree,  growing 
in  dry,  sandy  soils,  "from  the  southern  part  of 
Virginia  to  the  Gulf  of  Mexico.  Its  mean  ele- 
vation is  sixty  or  seventy  feet,  and  the  diameter 
of  its  trunk  about  fifteen  or  eighteen  inches 
for  two-thirds  of  its  height,  The  leaves  are 
about  a  foot  in  length,  of  a  brilliant  green 
color,  and  united  in  bunches  at  the  ends  of  the 
branches.  The  names  by  which  the  tree  is 
known  in  the  Southern  States  are  long-leaved 
pine,  yellow  pine,  Southern  pine,  hard  pine, 
Virginia  pine,  and  pitch  pine;  but  the  first  is 
the  most  appropriate.  This  tree  furnishesby 
far  the  greater  proportion  of  the  turpentine, 
tar,  etc.,  consumed  in  or  exported  from  the 
United  States.  (See  Pix  Liquida.) 

2.— Pinus  Tceda,  L.,  Sp.  PL  (1753)  1000; 
Willd.,  Sp.  Plant,  iv.  498;  Michaux,  N.  Am. 
Sylva,  iii.  156;  B.  &  T.  259.—"  Leaves  in  threes, 


elongated  with  elongated  sheaths;  strobiles  ob- 
long-conical, deflexed,  shorter  than  the  leaf; 
spines  inflexed." 

This  is  the  loblolly  or  old  field  pine  of  the 
Southern  States.  It  is  abundant  in  Virginia, 
where  it  occupies  the  lands  exhausted  by  cul- 
tivation. It  exceeds  eighty  feet  in  height,  has 
a  trunk  two  or  three  feet  in  diameter,  and  ex- 
pands into  a  wide  spreading  top.  The  leaves 
are  about  six  inches  long,  and  of  a  light  green 
color.  It  yields  turpentine  in  abundance,  but 
less  fluid  than  that  which  flows  from  the  pre- 
ceding species. 

3.— Pinus  sylvestris,  L.,  Sp.  PI.  (1753)  1000; 
Willd.,  Sp.  Plant,  iv.  494;  Michaux,  N.  Am. 
Sylva,  iii.  125;  B.  &  T.  257.  Scotch  Pine,  Nor- 
way Pine,  Scotch  Fir. — Leaves  in  pairs,  rigid; 
strobiles  ovate-conical,  of  the  length  of  the 
leaves;  scales  linear-oblong,  the  ends  much 
thickened,  their  exposed  parts  (apophysis) 
oblique,  rhomboidal,  with  a  transverse  ridge  and 
central  tubercle. 

This  tree,  when  of  full  size,  is  eighty  feet 
high,  with  a  trunk  four  or  five  feet  in  diameter. 
It  inhabits  Scotland  and  the  northern  and 
mountainous  parts  of  Europe.  It  yields  a  con- 
siderable proportion  of  the  common  European 
turpentine. 

4. — Pinus  Pumilio,  Haenke,  Jviasek,  Beob. 
Biesengeb.  (1791)  68. — P.  montana,  Mill.,  Gard. 
Diet.,  8th  ed.,  No.  5. — This  pine  is  known  in 
gardens  under  several  names  which  are  given  to 
the  forms  occurring  in  the  different  mountain 
ranges  over  which  it  is  spread.  Beissner,  in  his 
Handbuch  der  N adelkolzkunde ,  considers  P. 
Pumilio,  Haenke,  a  synonym  of  P.  montana, 
Mill.,  whereas  in  the  Index  Kewensis  the  latter 
is  brought  under  the  former.  Most  authors 
agree  with  De  Candolle  and  Beissner  in  bring- 
ing P.  Pumilio,  Haenke,  under  P.  montana, 
Mill.  The  latter  is  a  small  tree,  with  decumbent 
or  knee-like  more  or  less  erect  branches,  which 
are  covered  with  a  dark  colored  persistent  bark. 
The  leaves  occur  two  in  a  sheath,  each  of  which 
is  from  two  to  five  Cm.  long,  straight,  or  scythe- 
shaped,  with  obtuse  apex;  both  sides  are  dull 
green  and  slightly  glaucous.  The  cones  are 
ovoid,  about  one  and  a  half  inches  long,  with 
a  pyramidal  protuberance  on  each  scale  on  the 
outer  or  exposed  side.  It  is  found  in  the  sub- 
alpine  regions  of  Central  Europe  at  elevations 
between  4000  and  8000  feet;  also  on  the  Car- 
pathian Mountains  at  from  4000  to  5500  feet. 
From  its  branches  by  spontaneous  exudation  or 
by  cutting  off  their  ends,  Hungarian  balsam  is 
obtained. 

Pinus  Pinaster,  Salander  (P.  maritima, 
Poir.),  which  is  found  in  the  southern  and 
maritime  parts  of  Europe,  yields  much  of 
the  turpentine,  pitch,  and  tar  consumed  in 
France,  and  is  admitted  among  the  official 
plants  in  the  French  Codex.  Pinus  lamber- 
tiana  of  California,  produces  by  exudation  a 
saccharine  matter  which  has  been  found  to  con- 
tain a  peculiar  sweet  principle  called  pinite. 
(C.  B.  A.  S.,  Sept.  1855.)     Pinus  sabiniana, 
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Dougl.,  known  as  nut-pine  or  digger-pine  (be- 
cause the  nut  is  largely  consumed  by  the  Digger 
Indians),  yields,  on  being  notched,  a  turpentine 
whose  volatile  oil  is  extensively  used  in  Cali- 
fornia under  the  name  of  abietene.  (See  page 
879.)  The  Pinus  rigida,  or  pitch  pine  of  this 
country,  and  probably  others  besides  those  men- 
tioned, are  sometimes  employed  in  the  prepara- 
tion of  tar.  Pinus  Teocotl  yields  a  turpentine 
known  as  Mexican  or  Brea  turpentine,  which  is 
used  in  Mexico. 

Abies. — The  genus  Abies  is  represented  by 
about  twenty-three  species,  which  are  distributed 
in  the  New  World  from  Labrador  and  the  valley 
of  the  Athabasca  River  to  the  mountains  of 
North  Carolina  and  from  the  mountains  of 
Alaska  to  the  highlands  of  Guatemala,  and  in 
the  Old  World  from  Siberia  and  the  mountains 
of  Central  Europe  to  Southern  Japan,  the 
Himalayas,  Asia  Minor,  and  the  mountains  of 
Northern  Africa.  The  species  of  this  genus 
yield  soft,  perishable  woods  and  balsamic  exu- 
dations, which  are  employed  in  medicine  and 
the  arts. 

Abies  balsamea,  Mill.,  Gard.  Diet.  (1768)  8th 
ed.,  No.  3;  Lindley,  Flor.  Med  554.-4.  bal- 
samifera,  Michaux,  A'.  Am.  Sylva,  iii.  191. — 
Pinus  balsamea,  L.,  Sp.  PI.  (1753)  1002; 
Willd.,  Sp.  Plant,  iv.  504.—"  Leaves  solitary, 
flat,  emarginate  or  entire,  glaucous  beneath, 
somewhat  pectinate,  sub-erect  above,  recurved 
spreading;  cones  cylindrical,  erect;  bracts 
abbreviate,  obovate,  conspicuously  mucronate, 
sub-serrulate." 

This  is  the  American  silver  fir,  or  balm  of 
(Ulead  tree,  inhabiting  Canada,  Nova  Scotia, 
Maine,  and  the  mountainous  regions  farther 
south.  It  is  an  elegant  tree,  seldom  rising  more 
than  forty  feet,  with  a  tapering  trunk,  and 
numerous  branches,  which  diminish  in  length 
in  proportion  to  their  height  and  form  an 
almost  perfect  cone.  The  leaves  are  six  or 
eight  lines  long,  inserted  in  rows  on  the  sides 
and  tops  of  the  branches,  narrow,  flat,  ri»id, 
bright  green  on  their  upper  surface,  and  <>f  a 
silvery  whiteness  beneath.  The  cones  are  large, 
erect,  nearly  cylindrical,  of  a  purplish  color, 
and  covered  with  a  resinous  exudation,  which 
^ives  them  a  glossy,  rich,  and  beautiful  appear- 
ance. It  is  from  this  tree  that  the  Canada 
balsam  is  obtained. 

Several  other  species  of  Abies  are  official. 
The  A.  Picea  (Abies  pectinata  of  De  Can- 
dolle,  Pinus  picea  of  Linnaeus),  or  European 
silver  fir,  growing  in  the  mountainous  regions 
of  Switzerland,  Germany,  and  Siberia,  yields 
the  Strassburg  turpentine  (Terebentine  d' Alsace 
or  des  Vosges),  which  is  much  used  in  some 
parts  of  Europe.  By  the  distillation  of  its 
cones  with  water  it  also  affords  a  variety  of  oil 
of  turpentine  called  in  France  essence  de  tem- 
pline.  By  boiling  the  young  branches  of  the 
allied  Picea  Mariana  (Mill.),B.  S.  P.  (Pinus 
nigra,  Ait.,  Abies  nigra,  Desf.),or  black  spruce 
of  this  country,  and  evaporating  the  decoction, 
the  essence  of  spruce  is  prepared.    It  is  a  thick, 


molasses-like  liquid,  with  a  bitterish,  acidulous, 
astringent  taste,  and  is  used  for  making  spruce 
beer.1 

Abies  Fraseri,  Lindley. — This  species,  com- 
monly called  double  fir,  occurs  at  high  elevations 
in  the  mountains  of  Tennessee  and  North  Caro- 
lina. The  tree  is  noted  for  its  hardiness,  and 
is  used  for  ornamental  purposes.  It  is  also  said 
to  have  been  used  to  furnish  a  balsam  of  fir 
similar  to  that  obtained  from  A.  balsamea,  but 
the  data  concerning  this  are  obscure. 

Russian  White  Pitch,  "  belji  var,"  "  Sos  now- 
aja  Smold,"  probably  derived  from  the  Sibe- 
rian Fir,  Abies  Pichta,  Forb.  (Picea  oborata, 
Ledeb.),  contains,  according  to  A.  Tschirch,  two 
free  resin  acids,  the  amorphous,  beljiabieninic 
acid,  CiaHaoOa,  and  the  crystalline,  beljiabietinic 
acid  besides  beljiresene,  CisHaeO  and  an  essen- 
tial oil.  U.  Pharm.,  Nov.  1902.) 

Larix. — The  genus  Larix  has  eight  recognized 
es,  which  are  now  widely  distributed  over 
the  sub-arctic  and  mountainous  regions  of  the 
northern  hemisphere,  ranging  from  the  Arctic 
Circle  to  the  mountains  of  Pennsylvania  in  the 
New  World  and  to  latitude  30°  in  the  Old 
World.  The  species  produce  hard,  durable, 
valuable  timber;  turpentine,  which  is  sometimes 
used  in  medicine;  tar;  bark  rich  in  tannin;  and 
a  peculiar  manna-like  substance. 

Larix  Larix  (L.),  Kaerst. ;  Pinus  Larix,  L., 
Sp.  PI.  (1753)  1001;  Willd.,  Sp.  Plant,  iv.  5<Vd; 
Woodv.,  M,<i.  Rot.  7,  t.  4. — Larix  europa'a,  De 
Cand.,  Flor.  Fr.  2064. — Abies  Larix,  Lamb., 
Must.  t.  7S5,  f.  2.—"  Leaves  fascicled,  decidu- 
ous; cones  ovate-oblong;  margins  of  the  • 
reflexed,  lacerated;  bracts  panduriform."  The 
European  larch  is  a  large  tree  inhabiting 
the  mountains  of  Siberia,  Switzerland,  Ger- 
many, and  the  east  of  France.  It  yields  the 
Venice  turpentine  of  commerce,  and  a  peculiar 
sweetish  substance  called  in  France  Iirianc.on 
manna,  which  exudes  spontaneously  and  con- 
cretes upon  its  bark.  When  the  larch  forests 
ol  Russia  take  fire,  a  juice  exudes  from  the 
trunk  during  their  combustion,  which  concretes 
and  is  called  Orenburg  gum.  It  is  wholly  sol- 
uble in  water.2 


1  The  following  Is  the  formula  :  Take  of  essence 
of  spruce  half  a  pint ;  plmenta  bruised,  ginger  bruised, 
hops,  each,  four  ounce*;  water  three  f/nllon*.  Boll 
for  five  or  ten  minutes  ;  then  strain,  and  add  of  warm 
water  eleven  gallon*;  yeast  a  pint ;  molasses  six  pint*. 
Mix,  and  allow  the  mixture  to  ferment  for  twenty- 
four  hours. 

2  Coniferin. — This  name  has  been  given  to  a  prin- 
ciple discovered  by  Hartlg  in  the  cambium  of  several 
of  the  Coniferae.  The  species  In  which  it  has  been 
found  are  Pinus  Rtrobus  and  P.  Cetnbra,  Picea  Abies 
and  A.  pectinata,  and  Larix  Larix,  and  it  probably 
exists  In  many  others.  It  is  obtained  by  removing 
the  outer  bark,  scraping  the  cambium  from  the  surface 
of  the  wood,  subjecting  this  to  pressure,  boiling  the 
viscid  juke  to  coagulate  the  albumen,  filtering,  and 
evaporating  the  filtered  liquid  to  one-fifth  of  Its 
volume.  The  coniferin  is  deposited  In  crystals.  The 
mother-water  is  very  sweet,  and  contains  a  saccharine 
substance  closelv  allied  to  cane  sugar.  The  crystals 
are  purified  by  dissolving  them  In  water,  decolorizing 
by  animal  charcoal,  and  finally  crystallizing  from 
weak  alcohol.  Coniferin  was  chemically  examined 
by  M.  W.  Kubel,  and  later  by  Tiemann  and  Haar- 
mann,  who  proved  that  It  is  a  glucoside  and  as 
crystallized  from  the  juice  has  the  composition 
CiiFT^Os  4-  2H->0.     When     treated    with    dilute    acids 
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In  Japan,  the  exudation  from  the  Pinus 
densiflora  and  that  from  the  Pinus  Thunbergii 
are  used  under  the  respective  names  of  akamatsu 
and  kuromatsu.  They  are  said  to  contain  about 
18  per  cent,  of  oil  and  81  per  cent,  of  resin. 
The  distilled  oil  is  bright  and  colorless,  having 
an  odor  somewhat  different  from  that  of  the 
European  oil  of  turpentine.  It  boils  at  from 
155°  to  156°  C,  and  has  a  specific  gravity  of 
a  little  under  0.87.  Its  index  of  polarization 
is  from  55°  to  61°  (dextrogyrate).  The  resin 
cannot  be  distinguished  from  the  European.  A 
turpentine  closely  resembling  the  French  oil  is 
produced  in  Burmah  from  the  Pinus  Khasya 
and  Pinus  Merkusii.     (See  P.  J.,  lvi.  1896,  370.) 

Pistacia. — See  Mastiche. 

Pistacia  Terebinthus,  L.,  Sp.  PL  (1753)  1025; 
Willd.,  Sp.  Plant,  iv.  752;  Woodv.,  Med. 
Bot.  29,  t.  12. — This  is  a  small  tree  of  the 
family  Anacardiaceas,  with  numerous  spreading 
branches,  bearing  alternate,  pinnate  leaves, 
which  consist  of  three  or  four  pairs  of  ovate- 
lanceolate,  entire,  acute,  smooth,  and  shining 
leaflets,  with  an  odd  one  at  the  end.  The  male 
and  female  flowers  are  dioecious,  small,  and  in 
branching  racemes.  It  is  a  native  of  Barbary 
and  Greece,  and  flourishes  in  the  islands  of 
Cyprus  and  Chio,  the  latter  of  which  has  given 
its  name  to  the  Chian  turpentine  obtained  from 
the  tree.  A  gall  produced  upon  this  plant  by 
the  puncture  of  an  insect  has  been  used  in 
Eastern  Europe  in  pectoral  affections. 

We  shall  treat  of  the  several  varieties  of 
turpentine  under  distinct  heads. 

1.  White  Turpentine. 

Terebinthina,  V.  8.;  Thus  Amerlcanum,  Br.; 
Common  Frankincense  ;  T£rebenthine  de  Boston,  Fr. 

In  former  times,  large  quantities  were  col- 
lected in  New  England,  but  the  turpentine  trees 
of  that  section  of  the  Union  have  long  been 
entirely  exhausted,  and  our  commerce  has  been 
until  recently  almost  exclusively  supplied  from 
North  Carolina  and  the  southeastern  parts  of 
Virginia.  Latterly  attention  was  turned  to  the 
collection  of  this  valuable  product  in  Georgia 
and  Florida,  and  now  an  abundant  supply 
is  derived  from  the  vast  pine  forests  which 
occupy  the  southern  portion  of  our  country 
bordering  on  the  Gulf  of  Mexico. 

During  the  winter,  deep  notches  or  excava- 
tions of  the  capacity  of  about  three  pints  are 
made  in  the  trunk  of  the  tree  three  or  four  inches 
from  the  ground,  and  for  about  three  feet  above 
these  so-called  "  boxes  "  the  tree  is  deprived  of 
its  bark  and  some  of  the  wood  scraped  off.  Into 
these  the  juice  or  "  crude  "  begins  to  flow  about 
the  middle  of  March,  and  continues  to  flow 
throughout   the   warm   season,   slowly  at  first, 


or  ferments  it  is  decomposed  as  follows  :  CieHi-Os + 
HoO  =  C0H12O«  +  C10Hio03.  When  this  latter  com- 
pound is  oxidized  (or'coniferin  itself)  by  potassium 
dichromate   and    sulphuric   acid,   vanillin   is   obtained, 

C0H3(OH)  {RhO3-  Vanillin  has  beeH  tbus  made  °°m" 
mercially.  but  is  now  made  preferably  from  the 
eugenol  of  oil  of  cloves  or  from  benzoin. 


rapidly  in  the  middle  of  summer,  and  more 
slowly  again  in  the  autumn,  the  tree  being 
scraped  every  eight  or  ten  days  to  prevent 
clogging.  The  liquid  is  removed  from  the 
"  boxes  "  as  they  fill,  and  transferred  into  casks, 
where,  if  left,  it  gradually  thickens,  and  ulti- 
mately acquires  a  soft  solid  consistence,  but 
most  of  it  is  separated  at  once  by  distillation 
into  the  rosin  and  the  volatile  oil. 

White  turpentine,  as  found  in  commerce,  is 
yellowish  white,  of  a  peculiar  somewhat  aro- 
matic odor,  and  a  warm,  pungent,  bitterish 
taste.  It  is  somewhat  translucent,  and  of  a 
consistence  varying  with  the  temperature.  In 
the  middle  of  summer  it  is  almost  semi-fluid  and 
very  adhesive;  though  brittle  in  the  winter  it 
is  often  so  firm  and  hard  as  to  be  incapable  of 
being  made  into  pills  without  heat.  "  In  yel- 
lowish, opaque  masses,  brittle  in  the  cold ;  lighter 
internally,  sticky  and  more  or  less  glossy;  odor 
and  taste  terebinthinate.  The  alcoholic  solution 
of  Turpentine  has  an  acid  reaction."  U.  S.  Ex- 
posed to  the  air  it  ultimately  becomes  perfectly 
hard  and  dry.  In  the  recent  state  it  affords 
about  17  per  cent,  of  volatile  oil.  It  is  likely  to 
contain  small  pieces  of  bark,  wood,  or  other 
impurity.  Tschirch  and  Koritschoner  found 
the  following  constituents  in  white  turpentine : 
palabieninic  acid,  C13H20O2,  5  per  cent.;  pala- 
bietinic  acid,  C20H30O2,  which  is  crystalline,  6 
to  7  per  cent.;  a-  and  p-palabietinolic  acids,  to- 
gether 53  to  57  per  cent.  Both  the  latter  are 
amorphous  and  are  separated  by  the  differing 
solubility  of  their  lead  salts.  All  the  acids  are 
soluble  in  sodium  hydroxide  solution.  The  por- 
tion of  the  resin  insoluble  in  NaOH  solution 
consists  of  essential  oil,  20  to  22  per  cent.,  and 
paloresene,  10  per  cent.,  with  traces  of  a  bitter 
principle.  The  essential  oil  has  a  characteristic 
turpentine-like  odor.  The  sp.  gr.  is  0.864.  It  is 
dextrogyrate,  while  the  resin  itself  and  pala- 
bietinic  acid  are  laevogyrate.  The  authors  have 
furthermore  examined  Russian  white  pitch,  a 
product  known  as  "  belji  var,"  and  probably 
derived  from  the  Siberian  fir.  {A.  Pharm., 
Nov.  1902.) 

2.  Common  European  Turpentine. 

T^rebenthine  de  Bordeaux,  Fr.  Cod. ;  Terebenthine 
commune.  Fr. :  Gemeiner  Terpentin,  O. ;  Trementina 
comune,  It. ;  Trementina  comun,  Sp. 

This  is  the  Terebinthina  vulgaris  of  the  for- 
mer London  Pharmacopoeia.  It  is  furnished  by 
several  species  of  pine,  but  chiefly  by  P.  sylves- 
tris  and  P.  Pinaster.  From  the  latter  tree  it 
is  obtained  largely  in  the  maritime  districts  of 
the  southwest  of  France,  especially  in  the 
department  of  the  Landes,  and  is  exported  from 
Bordeaux.  Hence  it  is  called  in  commerce  Bor- 
deaux turpentine.  It  is  procured  by  making 
incisions  into  the  trunk,  or  removing  portions  of 
the  bark,  and  receiving  the  juice  which  flows 
out,  in  small  troughs,  or  in  holes  dug  at  the  foot 
of  the  tree.  It  is  purified  by  heating,  and  fil- 
tering it  through  straw,  or  by  exposing  it  to  the 
sun  in  a  barrel,  through  holes  in  the  bottom  of 
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which  the  melted  turpentine  escapes.  Thus  pre- 
pared, it  is  whitish,  turbid,  thickish,  and  sepa- 
rates, upon  standing,  into  two  parts,  one  liquid 
and  transparent,  the  other  of  a  consistence  and 
appearance  like  that  of  thickened  honey.  As 
found  in  European  commerce,  it  often  consists 
wholly  of  this  latter  portion.  It  speedily 
hardens  on  exposure  in  thin  layers  to  the  air. 
The  most  liquid  specimens  are  completely  solidi- 
fied by  the  addition  of  one  part  of  magnesia 
to  thirty-two  parts  of  the  turpentine.  (.7.  P.  <'., 
xxv.  499. )  It  is  scarcely  ever  given  internally, 
but  furnishes  Large  quantities  of  oil  of  turpen- 
tine and  rosin.  We  do  not  import  it  into  this 
country.  The  substance  which  the  French  call 
galipot,  or  barras,  is  that  portion  of  the  turpen- 
tine which  concretes  upon  the  trunk  of  the  tree 
when  wounded,  and  is  removed  during  the  win- 
ter. (Thenard.)  This,  when  purified  by  melting 
with  water  and  straining,  takes  the  name  of 
yellow  or  white  pitch,  or  Burgundy  pitch.  When 
turpentine,  whether  the  European  or  the  Amer- 
ican, has  been  deprived  of  its  oil  by  distillation, 
the  resin  which  remains  is  called  msin,  and 
sometimes  colophony,    from   the    Ionian   city   of 

Colophon,  where  it  was  formerly  prepared.  It 
is  the  official  rosin  [retina),  and  is  sometimes 
called  yellow  rosin  (nsina  flara).  White  rosin 
{retina  alba)  is  prepared  by  incorporating  this, 
while  in  fusion,  with  a  certain  proportion  of 
water.  (See  Resina.)     Tar  [pix  liqulaa)  is  the 

product  extracted  from  the  wood  by  slow 
combustion  and  chemically  altered  by  beat. 
Common    pitch    (/<?>   nigra,  or  retina   nigra)    i^ 

the  solid  residue  left  alter  the  evaporation  by 

boiling  of  the  liquid  parts  of  tar. 

.'{.  Canada  Ti  i;im  ntim,. 

Baume  da  Canada,  / r.  i  ml.;  Canadtscher  Balsam. 
Canadisclicr  Terpentln,  O.;  Trementlna  del  Canada,  it. 

Terebinthina  Canadensis,  I  .  s..  Br.,  is  col- 
lected in  Canada  and  the  Slate  of  Maine  from 
the  Abies  bahamea,  by   breaking  the   vesicles 

which  naturally  form  upon  the  trunk  and 
branches,  and  receiving  their  Liquid  contents 
in  a  bottle.  "  Viscid,  pale  yellowish  or  green- 
ish-yellow.  transparent;  odor  agreeable;  taste 
terebinthinate,  bitter,  and  slightly  acrid.  When 
exposed  to  the  air,  Canada  Turpentine  gradu- 
ally dries  and  forms  a  transparent  varnish;  it 
solidifies  on  being  mixed  with  20  percent,  of 
its  weight  of  magnesium  oxide  previously 
moistened  with  water;  it  is  completely  soluble 
in  ether,  chloroform,  or  benzene."  U.  S.  "  So- 
lidifying when  mixed  with  about  a  sixth  of  its 
weight  of  magnesia  moistened  with  a  little 
water."  Br.  For  a  paper  on  its  miscibility  in 
alcohol,  by  J.  E.  Morrison,  see  Proc.  A.  Ph.  A., 
1894,  309.  By  time  and  exposure  it  becomes 
thicker  and  more  yellow,  and  finally  solid.  It  is 
usually  brought  into  market  in  bottles  under  the 
name  of  Canada  balsam  or  balsam  of  fir.  Under 
the  microscope  the  hard  balsam  is  found  to  be 
entirely  free  from  any  granular  or  crystalline 
structure.  In  Europe  it  is  sometimes  called  balm 
of  Gilead,  from  its  supposed  resemblance  to  that 


celebrated  medicine.  The  term  balsam,  as  at 
present  understood,  is  improperly  appLied  to  it, 
as  it  contains  no  benzoic  or  cinnamic  acid,  and 
is  in  fact  a  true  turpentine,  consisting  cbiefly 
of  resin  and  volatile  oil.  Bonastre  obtained 
from  100  parts  of  Canada  turpentine  18.6 
parts  of  volatile  oil,  40.0  of  resin  easily  dis- 
solved by  alcohol,  33.4  of  sub-resin  of  difficult 
solubility  in  that  fluid,  4.0  of  caoutchouc  similar 
to  sub-resin,  and  4.9  of  bitter  extractive  and 
salts,  besides  traces  of  acetic  acid.  Fliickiger 
found  in  100  parts  24  parts  of  an  essential  oil, 
CioHie,  with  a  very  small  proportion  of  an 
oxygenated  oil,  60  parts  of  a  resin  soluble  in 
boiling  alcohol,  and  16  parts  of  a  resin  soluble 
only  in  ether.  (Pharmacographia,  2d  ed.,  614.) 
Emmerich  obtained  by  fractional  distillation  of 
the  oil  borni/l  or  terpinyl  acetate,  pinene,  and 
a  fragrant  Liquid  resembling  oil  of  lemon.  (A. 
J.  P.,  1895,  L35.  See  also  a  paper  by  llunkel, 
A.  .1.  P..  L895,  !».)  The  chief  distinction  be- 
tween it  and  Sirassburg  turpentine,  which  is 
sometimes  sold  for  it  in  commerce,  is  in  the 
diverse  odors. 

According  to  Tschirch,  Weigel  and  Bruening, 
Canada  turpentine  contains  about  (i.'i  per  cent, 
of  acid  resins,  from  23  to  21  per  cent,  of  vola- 
tile oil,  and  from  11  to  12  per  cent,  of  indiffer- 
ent resin.  The  acid  portion  consists  of  four 
acids,  of  which  one — canadinie  acid.  CieHfttOa  - 
obtained  by  treating  the  oleoresin  with  am- 
monium carbonate,  with  which  ii  combines;  a 
small  amount  of  crystalline  canadolic  acid,  Cm 
Jlae()2,  and  two  amorphous  isomeric  acids — 
«-  and  (i-canadinolic  acids,  C19II30O2 —which 
constitute  the  main  portion  of  the  acid  resins. 

'fhe  indifferent    resin   has  the   formula   C21H40O. 

The  greater  part   of  the  volatile  oil   boils  lie 

tween  Kill  C.  and  107°  C.  (.1.  I'harm.,  L900, 
Aug.  and   Sept..    Ull,    111   and  487.) 

Abies  Mensiesii,  Lind. — From  this,  a  Balsam 
of  Fir  of  the  Pacific  Slope,  has  been  obtained; 
it  is  a  turpentine  similar  to  Canada  balsam,  but 
it  is,  however,  scarcely  a  commercial  article. 

4.  Venice  Tukpkntink. 

Tc'n'boiitlilne  de  Venlse.  Fr.  Coil.;  '1  '■  1  r'bfiil lilno  de 
Mi ■!('•/('.  /  r.  ;  \ Ciictlanisclifi-  Terpentln,  <;.;  Trementlna 
dl  Venezla,  It. ;  Trementlna  de  alerce,  Trementlna 
de    Venecia,    8p. 

This  turpentine  was  named  from  the  circum- 
stance that  it  was  formerly  an  extensive  article 
of  Venetian  commerce.  It  is  procured  in 
Switzerland,  and  in  the  French  province  of 
Dauphiny,  from  the  Larix  europeca,1  or  larch, 

1  Tschirch  and  Weigel  investigated  the  constituents 
of  Larch  Turpentine — which  is  the  oleoresin  from 
Larix  Larix;  it  contains  from  60  to  64  per  cent,  of 
acid  resins  soluble  in  soda,  from  20  to  22  per  cent,  of 
volatile  oil,  and  from  14  to  15  per  cent,  of  indifferent 
resin.  The  acid  resins  consist  mainly  of  two  isomeric 
amorphous  bodies  a-  and  fc-larinolic  acid,  C1SH:902, 
and  a  smaller  quantity  of  the  crystalline  laricinollc 
acid,  C-.0H3o02.  The  greater  portion  of  the  volatile  oil 
boils  between  155°  and  170°  ;  a  smaller  quantity  of 
higher  boiling  sesquiterpene  commencing  to  boil  at 
190°  C.  The  recently  distilled  oil  has  the  sp.  gr.  0.872, 
and  possesses  a  characteristic  turpentine  odor.  It  is 
soluble  in  all  proportions  in  alcohol  and  other  sol- 
vents. (.4.  Pharm.,  1900,  Aug.  and  Sept.,  401,  411, 
487.) 
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which  grows  abundantly  upon  the  Alps  and 
the  Jura  Mountains.  The  peasants  bore  holes 
into  the  trunk  about  two  feet  from  the  ground, 
and  conduct  the  juice  by  means  of  wooden  gut- 
ters into  small  tubs  placed  at  a  convenient  dis- 
tance. It  is  afterwards  purified  by  filtration 
through  a  leather  sieve.  Genuine  Venice  tur- 
pentine is  a  viscid  liquid,  of  the  consistence 
of  honey,  flowing  with  difficulty,  cloudy  or  im- 
perfectly transparent,  yellowish  or  slightly 
greenish,  of  a  strong  not  disagreeable  odor,  and 
a  warm,  bitterish,  and  acrid  taste.  It  does  not 
readily  concrete  on  exposure,  is  not  solidified  by 
one-sixteenth  of  magnesia,  and  is  entirely  sol- 
uble in  alcohol.  (Guibourt,  J.  P.  C,  xxv.  500.) 
H.  Beckurts  and  TV.  Brueche  found  the  specific 
gravity  at  15°  C.  from  1.060  to  1.190 ;  acid  num- 
ber from  76  to  101  (Kremel  found  from  68  to 
70.3) ;  ester  number  from  nothing  to  6;  saponifi- 
cation number  from  81  to  101,  and  the  iodine 
number  from  137  to  149.  (A.  Pharm.,  1S92, 
ccxxx.  83.)  It  yields  on  an  average  15  per 
cent,  of  essential  oil,  of  the  composition  CioHig, 
which  has  been  found  to  be  nearly  pure  pinene. 
The  residual  resin  is  soluble  in  two  parts  of 
warm  alcohol  of  75  per  cent.,  and  more  copiously 
in  absolute  alcohol.  What  is  sold  under  the 
name  of  Venice  turpentine,  in  commerce,  is 
usually  quite  brown,  and  is  a  factitious  sub- 
stance, prepared  by  dissolving  rosin  in  oil  of 
turpentine.  According  to  G.  Fabris  the  nature 
of  these  spurious  Venice  turpentines  can  readily 
be  detected  by  dissolving  5  Gm.  of  the  sample 
in  20  Cc.  of  95  per  cent,  alcohol,  adding  a  few 
drops  of  phenolphthalein  and  sufficient  of  a 
10  per  cent,  solution  of  potassium  hydroxide  to 
render  it  alkaline.  With  genuine  Venetian  tur- 
pentine a  clear  solution  is  obtained,  while  the 
spurious  drug  yields  a  turbid  solution,  from 
which,  on  standing,  drops  of  oily  resin  separate. 

5.  Chian  Turpentine. 

T<§r6benthine  de  Chio,  Fr.  Cod.;  Cyprischer  Ter- 
pentin,   G. ;  Trementina  Cipria,  It. 

This  variety  of  turpentine  is  collected  chiefly 
in  the  island  of  Chio,  or  Scio,  from  the  Pistacia 
Terebinthus,  and  it  is  said  that  the  whole  annual 
product  of  the  island  is  only  about  two  hun- 
dred and  twenty-four  pounds.  During  the 
summer  the  juice  flowing  spontaneously,  or 
from  incisions'  in  the  bark,  falls  upon  smooth 
stones,  or  bundles  of  twigs,  placed  at  the  foot 
of  the  tree,  from  which  it  is  procured  by  boiling 
and  straining.  After  straining  it  is  again 
boiled  with  a  little  water  until  all  the  water  is 
evaporated,  when  it  is  finally  poured  into  a 
vessel  of  cold  water  and  kneaded.  At  first  it 
is  of  a  dirty  yellow  color,  but  after  kneading 
it  becomes  quite  white.  (P.  J.,  xvi.  385.)  The 
annual  product  of  each  tree  is  very  small,  and 
the  turpentine,  therefore,  commands  a  high  price 
even  in  the  place  where  it  is  procured.  Very 
little  of  it  reaches  this  country.  It  is  said  to 
be  frequently  adulterated  with  the  other  turpen- 
tines.    It   is   a  thick,   tenacious   liquid,   of   a 


greenish-yellow  color,  or  it  occurs  as  a  viscid 
opaque  mass.  The  odor 1  is  peculiar,  pene- 
trating, and  more  agreeable  than  that  of  the 
other  substances  of  the  same  class.  The  taste 
is  mild,  without  bitterness  or  acrimony.  Fliick- 
iger  found  nearly  14£  per  cent,  of  essential 
oil,  which  contained  a  small  quantity  of  an 
oxygenated  oil.  It  leaves  a  glutinous  residue 
when  treated  with  strong  alcohol.  (Guibourt.) 
Its  alcoholic  solution  does  not  redden  litmus 
paper.  (Martindale.)  On  exposure,  liquid 
Chian  turpentine  speedily  thickeus,  and  ulti- 
mately concretes  into  a  translucent  solid,  yel- 
lowish or  yellowish-brown  when  in  small  pieces, 
greenish-brown  in  mass. 

Besides  the  turpentines  mentioned,  various 
others  are  noticed  in  books  on  Materia  Medica, 
though  not  found  in  commerce  in  this  country. 
There  are  the  Strassburg  turpentine,  much  used 
in  France,  and  obtained  from  the  Abies  Picea 
(Abies  pectinata  of  De  Candolle),  or  European 
silver  fir,  which  grows  on  the  mountains  of 
Switzerland  and  Germany  and  bears  a  close  re- 
semblance, as  well  in  its  appearance  as  in  its 
product,  to  Abies  balsamea  of  Canada;  the  Rus- 
sian  turpentine,    from    Pinus    sylvestris;2    the 

1  The  odor  of  Chian  turpentine  is  variously  de- 
scribed. As  the  only  tests  we  now  have  of  the  purity 
of  the  drug  are  its  physical  characteristics,  and  of 
these  the  odor  is  the  most  important,  we  give  the 
following  description  by  Wm.  Martindale.  (P.  J., 
April,  1880.)  Chian  turpentine  "has  when  fresh  a 
distinctive  odor,  slightly  like  the  pinaceous  turpen- 
tines, but  much  more  agreeable  and  aromatic,  accord- 
ing to  some  resembling  citron  and  jasmine  ;  but  there 
is  always  a  background  smell  like  that  of  mastic, 
which  becomes  more  developed  and  distinct  with  age, 
when  it  has  lost  the  more  volatile  portion,  the  essen- 
tial oil.  According  to  Pereira,  the  turpentine-like 
odor  is  combined  with  the  odor  of  fennel,  and  Gui- 
bourt says,  when  kept  in  a  covered  glass  vessel  the 
odor  is  strong  and  agreeable,  analogous  to  that  of 
fennel  or  the  resin  of  elemi.  It  probably  loses  this 
rapidly.  A  specimen,  bearing  Guibourt's  name,  in  the 
Ph.  Society's  Museum,  has  now  no  trace  of  it,  but  the 
mastic  odor  is  very  persistent.  If  the  fennel  odor  be 
very  evident  in  it  I  should  fear  the  sample  was  not 
genuine,  as  in  a  statement  made  in  the  Lancet  the 
writer  says  what  is  sold  as  Chian  turpentine  'is  either 
greatly  adulterated  or  a  wholly  factitious  article, 
manufactured  from  black  resin,  Canada  balsam,  and 
the  essential  oils  of  fennel  and  juniper.'  The  taste 
of  genuine  Chian  turpentine  resembles  that  of  mastic  ; 
it  is  asr^eable  and  free  from  the  characteristic  bitter- 
ness  and   acridity   of  the   pinaceous   turpentines." 

2  For  details  as  to  the  varieties  of  European  tur- 
pentine and  the  methods  of  procuring  them,  consult 
A.  J.  P.,  1878,  69,  479;  Proc.  A.  Ph.  A.,  xxiv.  203; 
P.  J.,  viii.  283  ;  s.  447. 

Bordeaux  Turpentine. — Tsehirch  and  Bruening  find 
this  oleoresin  to  have  the  following  composition : 
6  to  7  per  cent,  of  pimarinic  acid,  C14H22O0 ;  8  to  10 
per  cent,  of  pimaric  acid,  C«0H3o02 ;  48  to  50  per  cent, 
of  alpha-  and  bcta-pimarobic  acids,  CisE^O*  ;  5  to  6 
per  cent,  of  bordorcsin,  together  with  traces  of  suc- 
cinic arid.  The  acid  resins  are  soluble  in  sodium 
hydroxide  solution,  the  pimarinic  acid  being  separable 
from  the  other  two  by  its  property  of  forming  with 
ammonium  carbonate  a  water-soluble  double  salt.  The 
volatile  oil  consists  of  two  fractions,  the  larger  fraction, 
amounting  to  about  85  per  cent,  of  the  whole,  dis- 
tilling easily.     (A.  Pharm.,  238,   Nov.  10,  1900,  630.) 

Finnan  Turpentine,  the  oleoresin  of  Pinus  sylves- 
tris, is  found  by  Tsehirch  and  Niederstadt  to  consist 
of  :  1.5  per  cent,  silveolic  acid,  C14H20O2;  58  to  60 
per  cent,  of  a-siJvinolic  acid,  C]SH2gO;.  and  $-stt- 
rinolic  acid  (CiiHmOs)  :  20  to  21  per  cent,  of  reserve; 
15  per  cent,  of  volatile  oil  :  and  traces  of  bitter 
principle  and  succinic  acid.  Silveolic  acid  is  crystal- 
line ;  a-  and  /3-silvinolic  acids  are  both  amorphous. 
The  volatile  oil  has  the  sp.  gr.  0.840  at  15°  P.,  is 
soluble  in  all  proportions  in  alcohol,  ether,  and  chloro- 
form, and  is  neutral  when  recently  distilled,  but  be- 
comes acid  when  exposed  to  the  air.  (A.  Pharm., 
239,  April  30,  1901,  167.)    (Continued  on  next  page.) 
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Damara  turpentine,  which  speedily  concretes 
into  a  very  hard  rosin,  and  is  derived  from 
Pinus  Damaris,  Lam.,  the  Agathis  damara 
of  Richard,  growing  in  the  East  India  islands; 
the  cowrie  or  cowdie  resin,  procured  by  incision 
from  another  species  of  Agathis,  A.  australis, 
in  New  Zealand;  and  the  Dombeya  turpentine, 
a  glutinous,  milky-looking  fluid,  of  a  strong  odor 
and  taste,  derived  from  the  Araucaria  Dombeyi 
of  Richard,  also  called  Dombeya  excelsa,  which 
inhabits   Chili. 

Tschirch  and  Weigel  (A.  Pharm.,  1900,  Aug. 
and  Sept.,  401,  411,  487)  investigated  Strass- 
burg  turpentine — the  oleore^in  of  Abi.es  Picea; 
it  contains  from  8  to  10  per  cent,  of  an  acid 
resin,  ahicninic  acid,  C13H20O2;  from  1.5  to 
2  per  cent,  of  a  crystalline  acid  resin,  abictolic 
acid,  C20H28O2;  from  46  to  50  per  cent,  of 
two  amorphous  isomeric  acid  resins,  a-  and  /3- 
abietinolic  acid,  C16H24O3;  from  12  to  16  per 
cent,  of  a  neutral  resin,  abieto-resin ;  and 
from  28  to  30  per  cent,  of  volatile  oil,  to- 
gether with  traces  of  succinic  acid,  bitter  prin- 
ciple, coloring  matter,  moisture  and  impurities. 
The  oil  when  recently  distilled  has  the  sp.  gr. 
0.860,  boiling  between  148°  and  Ld5°  C;  the 
major  fraction  distils  between  162°  and  163°  ('. 
It  has  a  greenish  fluorescence  and  a  lemon-like 
odor.  When  the  oleorcsin  is  distilled  with 
potassium  hydroxide  a  pleasant  rose  or  orange- 
flower  odor  is  developed,  possibly  due  to  the 
liberation   of  a  fragrant  alcohol. 

Properties. — The  turpentines  resemble  one 
another  in  odor  and  taste,  though  distinguished 
by  shades  of  difference.  Liquid  at  first,  they 
become  thick  and  gradually  solid  by  exposure, 
in  consequence  partly  of  the  volatilizalion. 
partly  of  the  oxidation  of  their  essential  oil. 
They  are  rendered  more  liquid  or  softened  by 
heat,  and  at  a  high  temperature  take  fire,  burn- 
ing with  a  white  flame  and  much  smoke.  "Water 
extracts  only  a  minute  proportion  of  their  vola- 
tile oil.  They  are  almost  wholly  soluble  in 
alcohol  and  ether,  and  readily  unite  with  the 


sylvestrene)  of  the  formula  CioHie,  the  residue 
consisting  exclusively  of  rosin.  (See  Oleum 
Terebinthina!  and  Resina.)  Both  the  cones  and 
leaves  of  Abies  Picea  yield  oils  known  re- 
spectively as  pine  cone  oil  and  pine  needle  oil. 
According  to  Schimmel's  Report  for  April, 
1897,  they  both  contain  pinene,  limonene,  and 
bornyl  acetate.  The  oil  from  Pinus  sylvestris, 
known  as  fir  oil,  also  contains  bornyl  acetate 
to  the  amount  of  12  per  cent.,  according  to 
Schimmel's  Report  for  October,  1897,  47.  On 
the  other  hand,  the  oil  from  Larix  Larix,  known 
as  larch  needle  oil,  contains  8.1  per  cent,  of 
bornyl  acetate  and  6.14  per  cent,  of  free  bor- 
neol.     (Ibid.,  61.) 

Schiff  affirms  that  the  odor  of  turpentine  is 
due  to  the  presence  of  a  product  of  oxidation, 
probably  a  camphoric  aldehyde,  CioHieOa, 
which,  with  the  odor,  may  be  removed  by  shak- 
ing the  turpentine  with  sodium  bisulphite.  A 
non-odorless  turpentine  may  also  be  obtained  by 
washing  with  solution  of  sodium  hydroxide  and 
distilling  in  an  atmosphere  of  carbon  dioxide. 
From  the  experiments  of  Fan  re  of  Bordeaux,  it 
appears  that  some  of  the  liquid  turpentines,  like 
copaiba,  may  be  solidified  by  the  addition  of 
magnesia.  {Jnurn.  de  Chim.  Med.,  1830,  94.) 
According  to  Thierry,  the  same  result  is  ob- 
tained by  the  addition  of  one  part  of  calcium 
hydroxide  to  thirty-two  parts  of  common  Euro- 
pean turpentine  (J.  P.  C,  3e  ser.,  i.  315.) 
Croucel  (/'.  •/..  1802,  11)  found  tannin  in  the 
bark  of  /'.  Pinaster,  associated  with  a  peculiar 
reddish-yellow  coloring  matter,  representing 
tannin  in  the  process  of  formation. 

Ed.  Hirschsohn  made  experiments  with  the 
object  of  determining  a  reliable  method  for 
distinguishing  artificial  turpentine  from  the 
common,  natural  turpentine  and  larch  turpen- 
tine, this  becomes  possible  by  the  difference 
in  the  solvent  effect  of  official  ammonia  water 
and  alcohol,  sp.  gr.  0.863  at  15.6°  C.  (60°  P.), 
upon  them,  under  the  conditions  indicated  in 
the  following  table: 


Kind  of  Turpentine. 

Ammonia  SoluUon  (sp.  gr.  0.960), 

1  p.  turpentine  and  5  p.  ammonia 

solution. 

Alcohol   (sp.  gr.  0.863), 
1  p.  turpentine  and  3  p.  alcohol. 

Is  not  disintegrated  ;  produces  a  milkv 

Yields  a  nearly  clear  solution. 

fluid  in  the  water-bath. 

Easily  disintegrated,  forming   a   milky 
mixture,    then    gelatinous;    becomes 
clear  in  the  water-bath. 

Is  disintegrated,  becomes  clear  in   the 
water-bath  for  a  moment,  then  turbid. 

Large  quantities  are  deposited,  but  the 
mixture  becomes  clear  in  the  water- 
bath. 

Turbid  solution  and  precipitation ;  turbid 
in  the  water-bath  with  precipitation. 

fixed  oils.  They  yield  by  distillation  a  volatile 
oil,  called  oil  of  turpentine,  the  composition  of 
which  is  essentially  uniform,  it  being  composed 
of    several    terpenes    (pinene,    dipentene,    and 

Jura  Turpentine. — A.  Tschirch  and  E.  Bruening 
have  determined  the  following  constituents  of  the 
oleoresln  of  Picea  vulgaris :  From  2  to  3  per  cent, 
of  picea-pimarinic  acid,  CigHjoOs ;  from  1.5  to  2  per 
cent,  of  picea-pimaric  acid,  C20HS0O2 :  from  48  to  50 
por  rent,  of  a-  and  Q-picea-pimarolic  acid,  C2sH<402: 
from  32  to  33  per  cent,  of  volatile  oil ;  from  10  to  12 


A  mixture  of  common  turpentine  with  larch 
(Venice)  turpentine  is  recognized  by  the  tur- 
bidity of,  and  precipitate  from,  the  solution  of 
1  Gm.  of  the  sample  in  3  Gm.  of  alcohol  sp.  gr. 
0.863.  The  same  occurs  if  the  common  is  re- 
placed by   artificial  turpentine,  but  the   latter 

per  cent,  of  resene.  C2iHS(,0  ;  and  traces  of  succinic 
acid,  coloring  matter  and  bitter  principle.  (A.  Pharm., 
238,  Nov.  10,   1900,  616.) 
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is  differentiated  by  ammonia,  from  the  fact 
that  in  the  presence  of  20  to  30  per  cent,  of 
common  turpentine  the  sample  is  easily  dis- 
integrated, and  the  solution  becomes  clear  in 
the  water  bath,  while  in  the  presence  of  arti- 
ficial turpentine  the  behavior  is  the  same  as 
with  the  pure  Venice  turpentine.  (Ph.  Cen- 
tralh.,  Nov.  26,  1903,  825  to  828.) 

Uses. — The  physiological  activities  of  tur- 
pentines depend  upon  their  volatile  oils.  They 
are  so  inconvenient  of  administration,  and  so 
variable  in  their  activity  that  at  present  they 
are  very  rarely,  if  ever,  used  by  regular  practi- 
tioners of  medicine.  For  an  account  of  their 
physiological  and  therapeutic  properties  see 
Oleum  Terebinthince,  p.  877.  If  given  at  all  they 
should  be  administered  in  emulsion.  Chian  tur- 
pentine has  been  strongly  recommended  as  a 
specific  in  cancer,  given  in  emulsion  in  doses  of 
five  grains  (0.32  Gm.),  increased  pro  re  nata, 
and  also  applied  locally.  It  is  probably  with- 
out value.  Turpentine  vapor  baths  have  been 
found  useful  in  the  treatment  of  chronic  rheu- 
matism; they  may  be  given  by  simply  evapo- 
rating oil  of  turpentine  in  the  ordinary  cabinet 
or  other  vapor  bath,  or  by  driving  the  vapor 
through  the  fine  branches  and  leaves  of  a  tere- 
binthinate  plant.  They  probably  differ  in  their 
action  from  the  simple  hot  vapor  bath  by  the 
stimulation  of  the  skin  due  to  the  local  action 
of  the  turpentine,  and  by  the  copious  sweating 
which  they  produce.  The  bath  should  always 
be  so  arranged  that  the  terebinthinate  vapor  is 
not  inhaled  by  the  patient. 

Dose,  twenty  to  thirty  grains  (1.3  to  2 
Gm.). 

Off.  Prep. — From  Canada  turpentine,  Collo- 
dium  Flexile,  U.  S.,  Br. 

TERPINI  HYDRAS.  U.  S. 

TERPIN  HYDRATE 

(ter-pi'nl  hy'dras) 

C10H20O2  +  H20  =  188.74 

"The  hydrate  [CioHis(OH)2  +  H2O]  of  the 

diatomic  alcohol  terpin.   Terpin  Hydrate  should 

be  kept  in  well-stoppered  bottles."   U.  S. 

Terpine,  Fr.  Cod.;  Dihydrate  de  Ter6benthene,  Hy- 
drate de  Terpilene,  Fr. ;  Terpinum  hydratum,  P.  Q. ; 
Terpinhydrat,   G. ;  Terpina,  Sp. 

In  making  terpin  hydrate  a  mixture  of  four 
parts  of  rectified  oil  of  turpentine,  three  parts 
of  alcohol  (sp.  gr.  0.863),  and  one  part  of 
nitric  acid  is  put  in  large,  shallow  porcelain 
dishes  and  allowed  to  stand  for  three  or  four 
days.  The  crystals  which  have  formed  are 
then  collected  and  allowed  to  drain  thoroughly; 
they  are  then  pressed  between  sheets  of  absor- 
bent paper,  and  recrystallized  in  a  cold  solution 
of  95  per  cent,  of  alcohol.  The  product  is 
about  12  per  cent,  of  the  original  turpentine 
oil.  E.  T.  Hahn  proposed  the  use  of  methyl 
alcohol  (sp.  gr.  0.801)  in  place  of  alcohol,  in 
making  terpin  hydrate.  (  A.  J.  P.,  1897,  73.) 
Terpin    hydrate    is    officially    described    as    in 

(79) 


"  colorless,  lustrous,  rhombic  prisms,  nearly 
odorless,  and  having  a  slightly  aromatic  and 
somewhat  bitter  taste.  Permanent  in  the  air. 
Soluble  in  about  200  parts  of  water,  and  in 
10  parts  of  alcohol  at  25°  C.  (77°  F.) ;  in  32 
parts  of  boiling  water,  and  in  2  parts  of  boiling 
alcohol ;  also  soluble  in  about  100  parts  of  ether, 
200  parts  of  chloroform,  or  1  part  of  boiling 
glacial  acetic  acid.  Terpin  Hydrate  melts  when 
quickly  heated  at  116°  to  117°  C.  (240.8°  to 
242.6°  F.),  with  the  loss  of  water,  and,  at  the 
temperature  of  boiling  water,  sublimes  in  fine 
needles.  When  heated  in  a  flask  adapted  for 
distillation,  it  first  loses  water.  At  258°  C. 
(496.4°  F.)  anhydrous  terpin  distils  over  with- 
out decomposition,  soon  solidifying  to  a  crystal- 
line, hygroscopic  mass,  which  melts  at  102°  to 
105°  C.  (215.6°  to  221°  F.).  When  strongly 
heated  on  platinum  foil,  it  burns  with  a  bright, 
smoky  flame,  leaving  no  residue.  If  to  its  hot, 
aqueous  solution  a  few  drops  of  sulphuric  acid 
be  added,  the  liquid  will  become  turbid  and 
develop  a  strongly  aromatic  odor.  Terpin  Hy- 
drate should  not  have  the  odor  of  turpentine, 
and  its  hot,  aqueous  solution  should  not  redden 
blue  litmus  paper."  U.  S.  The  anhydrous  ter- 
pin CioHi8(OH)2,  obtained  from  it  by  the  loss 
of  water  has  the  characters  of  a  glycol.  Di- 
pentene  dihydrochloride  is  its  hydrochloric  acid 
ether.  By  the  loss  of  water  the  terpin  then 
becomes  terpineol,  CioHi7(OH),  and  finally 
yields  dipentene,  terpinene,  or  terpinolene,  ac- 
cording to  the  conditions  of  its  treatment. 
Bouehardat  and  Voiry  obtained  terpineol  in 
crystals  which  melt  at  35°  C.  and  remain  in 
superfusion  for  long  periods.  (Ann.  Ch.  Ph., 
1893,  103.)  For  Wallach's  researches  on  crys- 
tallized terpineol,  see  P.  J.,  1893,  2. 

L.  Krentmann  states  that  good  results  are 
obtained  by  replacing  the  alcohol  in  the  process 
with  hydrogen  dioxide  solution  and  subjecting 
the  mixture  poured  into  shallow  dishes  to  light 
and  air.  The  temperature  should  be  carefully 
regulated  so  that  the  range  will  be  between  15° 
and  20°  C. 

Uses. — Terpin  was  first  physiologically  in- 
vestigated by  Lepine,  in  1855,  who  found  it 
to  act  both  upon  the  mucous  membranes  and 
upon  the  nervous  system  in  a  manner  similar 
to  the  oil  of  turpentine.  It  has  since  been 
used  in  chronic  bronchitis  and  in  the  advanced 
stages  of  acute  bronchitis,  especially  when  the 
secretion  is  unusually  free;  also  in  chronic 
cystitis  and  gonorrhoea. 

Dose,  two  to  three  grains  (0.13  to  0.2  Gm.), 
from  four  to  six  times  a  day,  in  pill  or  in  emul- 
sion. 

THYMOL.  U.  S.,  Br. 

THYMOL 

(tby'mol) 

C10H14O  =  148.98 

"A  phenol  [CeHatCHs)  (OH)  (C3H7)  1:  3:  4] 
occurring  in  the  volatile  oil  of  Thymus  vulgaris 
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Linne,  and  in  some  other  volatile  oils.  It 
should  be  kept  in  well-stoppered  bottles."  U.  S. 
"A  crystalline  substance,  CeH3.OH.CH3.C3H7, 
obtained  from  the  volatile  oils  of  Thymus  vul- 
garis, Linn.,  Monarda  punctata,  Linn.,  and 
Carum  copticum,  Benth.  and  Hook,  f.,  purified 
by  recrystallization  from  alcohol."  Br. 

Acidum  Thymicum  :  Thymic  Acid ;  Thymol,  Acide 
Thymique,  Fr.  Cod.;  Thymolum,  P.  G. ;  Thymol, 
Thymiansaure,  Thymolkamph«r,  G. ;  Timolo,  It. ; 
Tlmol,   Sp. 

This  substance  has  attracted  considerable 
attention  from  its  possession  of  antiseptic  prop- 
erties analogous  to  those  of  phenol,  salicylic 
acid  and  creosote,  with  which  it  is  also  analo- 
gous in  composition.  It  may  be  obtained  by 
submitting  the  volatile  oils  of  several  plants 
to  a  prolonged  refrigeration,  under  the  in- 
fluence of  which  it  crystallizes.  Thus,  it  has 
been  obtained  from  Monarda  didyma,  Linn.,  .1/. 
punctata  and  Ptychotis  coj/tica  (L-),  Lyons 
(Ammi  copticum,  L.,  P.  Ajowan,  DC. ) .  Ocimum 
viridc,  Willd.,  a  plant  which  is  naed  in  Liberia 
as  an  antiperiodic,  and  is  said  to  be  especially 
valuable  owing  to  the  fact  that  when  grow- 
ing in  a  room  it  will  drive  mosquitoes  out 
of  the  apartment,  as  well  as  the  medicinally 
active  0.  gratissimnm  of  India,  probably  de- 
pend for  their  activities  upon  thymol.  (Proc. 
A.  Ph.  A.,  xxvi.  Kis. )  Thymol  is  obtained 
from  the  oils  of  thyme  by  distilling  off  from 
these  the  larger  part  of  the  hydrocarbons  and 
adding  warm  sodium  hydroxide  solution  to  the 
residue,  which  combines  with  the  thymol.  The 
mixture  is  diluted  alter  a  time  with  hot  water, 
which  causes  the  unattached  oil  to  rise  to  the 
top.  From  the  sodium  hydroxide  solution  hy- 
drochloric acid  sets  the  thymol  free.  This  col- 
lects as  an  oily  layer,  which  on  cooling  will 
crystallize  if  a  crystal  of  thymol   is  added. 

Properties.— Thymol  melts  at  44°  C.  (111.2° 
F.),  but  does  not  readily  resolidify  unless 
touched  by  a  solid  body  or  bv  a  crystal  of 
thymol.  It  boils  at  220°  to  230°  C.  (428°  to 
446°  F.).  It  is  very  slightly  soluble  in  water, 
but  is  very  soluble  in  alcohol,  and  more  freely 
in  proportion  to  the  concentration  of  the  men- 
struum. It  is  dissolved  by  ether  and  the  fixed 
oils,  and  has  no  rotatory  power  as  regards 
polarized  light.  The  alkalies  unite  with  it  to 
form  soluble  salts.  Like  creosote,  it  has  the 
property  of  combining  with  animal  tissues  and 
thus  protecting  them  against  putrefaction.     Its 

(OH 
formula  is  C10H14O,  or  CeHs      ■<  CHs;   while 

(  CsHt 
thymene,  with  which  it  is  associated  in  the 
oil,  is  a  hydrocarbon,  isomeric  with  the  oil  of 
turpentine,  and  having  the  composition  CioHie. 
As  its  formula  indicates,  it  is  a  propyl-cresol; 
and  it  has  been  made  synthetically  by  Widmann 
from  cuminol  (isopropyl  benzaldehyde).  This 
is  first  nitrated,  then  by  means  of  phosphorus 
pentachloride  the  oxygen  of  the  aldehyde 
group  replaced  by  chlorine,  the  nitro  group  re- 
duced, the  chlorine  replaced  by  hydrogen,  and 


CeH4 


CsH? 
COH 


the  amide  group  replaced  by  hydroxyl.  The 
successive  changes  are  thus  indicated: 

(NO2 
to     CeHs     \  CsH? 
I  COH 

(  NO2  f  NH2 

CeHs     1  C3H7        to     CeHs    \  C3H7 

(  CHCla  I  CHCla 

(  NHa  f  OH 

CeHs     \  C3H7        to      Cello     \  C3H7 

(  CHs  (  CHs 

A  process  has  been  patented  by  M.  Dinesman 
for  making  synthetic  thymol  from  p  cymol  (see 
Ph.  Centralh.,  Oct.  1901,  650). 

Thymol  is  described  in  the  U.  S.  P.  (8th 
Rev.)  as  in  "large,  colorless,  translucent  rhom- 
bic prisms,  having  an  aromatic,  thyme-like  odor, 
and  a  pungent,  aromatic  taste,  with  a  very  slight 
caustic  effect  upon  the  lips.  Its  specific  gravity 
as  a  solid  is  1.030  at  25°  C.  (77°  F.),  but 
when  liquefied  bv  fusion  it  is  lighter  than  water. 
It  melts  at  60°  to  51°  C.  (122°  to  123.8°  F.), 
remaining  liquid  at  considerably  lower  tem- 
peratures. When  triturated  with  about  equal 
quantities  of  camphor,  menthol,  or  hydrated 
chloral,  it  liquefies.  Soluble  in  about  1100 
parts  of  water  at  25°  C.  (77°  F.),  and  in 
less  than  its  own  weight  of  alcohol,  ether,  or 
chloroform;  soluble  in  glacial  acetic  acid  and 
lixed  and  volatile  oils.  Its  alcoholic  solution  is 
optically  inactive.  If  a  very  small  crystal  of 
Thymol  be  dissolved  in  1  Cc.  of  glacial  acetic 
acid,  and  then  G  drops  of  sulphuric  acid  and  1 
drop  of  nitric  acid  be  added,  the  liquid  will 
assume  by  reflected  light  a  deep  bluish-green 
color.  If  1  Gm.  of  Thymol  be  heated  in  a  test- 
tube,  in  a  water-bath,  with  5  Cc.  of  a  10  per- 
cent, solution  of  sodium  hydroxide,  a  clear, 
colorless,  or  very  slightly  reddish  solution 
should  be  formed,  which  becomes  darker  on 
standing,  but  without  the  separation  of  oily 
drops.  If  to  this  solution  a  few  drops  of 
chloroform  be  added  and  the  mixture  agitated, 
a  violet  color  will  be  produced.  An  alcoholic 
solution  of  Thymol  should  not  be  colored  by 
ferric  chloride  T.S.  When  a  crystal  of  Thymol 
is  heated  in  an  open  dish,  or  in  a  watch-glass, 
on  a  water-bath,  it  should  gradually  volatilize, 
leaving  no  residue  (absence  of  inorganic  im- 
purities)." U.  S.  "The  crystals  sink  in  cold 
water,  but  on  heating  the  mixture  to  a  tempera- 
ture of  110°  to  125°  F.  (43.3°  to  51.7°  C.) 
they  melt  and  rise  to  the  surface.  Almost 
insoluble  in  cold  water,  freely  soluble  in  alcohol 
(90  per  cent.),  ether,  and  solutions  of  alkalies. 
The  crystals  volatilize  completely  at  the  tem- 
perature of  a  water-bath.  A  solution  of  Thy- 
mol in  half  its  bulk  of  glacial  acetic  acid, 
warmed  with  an  equal  volume  of  sulphuric  acid, 
assumes  a  reddish-violet  color."    Br. 

Uses. — Thymol  is  similar  in  its  physiological 
and  general  therapeutic  action  to  phenol,  as  a 
substitute  for  which  it  was  proposed  by 
Bouillon  on  account  of  its  pleasant  odor.  In 
a  concentrated  state  it  has  caustic  properties, 
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which  render  it  very  useful  for  the  cauteriza- 
tion of  the  dental  nerves.  Dissolved  in  water 
in  the  proportion  of  1  to  1000,  with  the  addi- 
tion of  a  little  alcohol,  it  is  useful  in  the  dress- 
ing of  unhealthy  wounds.  Combined  in  the 
proportion  of  4  parts  of  thymol  with  4  of 
tannin,  2  of  aniline,  and  100  of  glycerin,  it 
has  been  used  with  great  success  by  Paquet  for 
the  preservation  of  anatomical  specimens.  For 
the  dressing  of  wounds,  it  may  be  used  in  the 
form  of  a  lotion  composed  of  1  part  of  thymol, 
4  parts  of  alcohol  of  85°,  and  995  parts  of 
distilled  water.  In  the  form  of  ointment,  it 
may  be  employed  incorporated  with  lard  in  the 
proportion  of  from  two  to  twenty  grains  to 
an  ounce.  At  first  much  used  by  surgeons,  it 
has  been  found  disadvantageous.  Its  fragrant 
odor,  while  fitting  it  for  use  about  the  mouth,  is 
often  a  great  nuisance  in  the  hospital  ward,  on 
account  of  attracting  flies.  It  has  been  exhibited 
internally  as  an  antipyretic  by  Balz  in  the 
amount  of  thirty  grains  (1.95  Gm.)  a  day,  caus- 
ing ringing  in  the  ears,  deafness,  sweating,  and 
in  some  cases  alarming  collapse.  F.  P.  Henry 
has  found  it  a  useful  intestinal  antiseptic,  es- 
pecially valuable  in  catarrh  of  the  intestines, 
given  in  doses  of  two  and  a  half  grains  (0.162 
Gm.)  every  six  hours,  in  pill  or  capsule.  Thy- 
mol has,  however,  failed  to  come  into  use  as  an 
internal  remedy  save  as  a  vermicide ;  originally 
proposed  by  Neuma  Campi  as  a  taenicide;  it 
has  been  shown  by  Federici,  Sandwith  and 
other  clinicians  to  be  the  most  effective  known 
remedy  against  the  ankylostoma.  Sandwith 
gives  it  in  thirty-grain  doses,  repeated  in  twenty- 
four  hours,  the  result  being  the  destruction  of 
the  parasites,  but  attended  with  great  giddi- 
ness, lowering  of  the  temperature  from  1° 
to  2°  C.,  slowing  of  the  pulse  and  respiration, 
staggering,  and  sometimes  even  collapse. 

Dose,  two  to  ten  grains  (0.13  to  0.65  Gm.). 

Off.  Prep. — Cata plasma  Kaolini,  U.  8.;  Liquor 
Antisepticus,  U.  8. 

THYMOLIS  IODIDUM.  U.  S. 

THYMOL  IODIDE 

(thy-mo'lis  I-6d'i-dum) 

C20H24O2l2  =  545.76 

"  Dithymol-diiodide  [  ( CeH2.CH3.C3H7.OI )  2] , 
obtained  by  the  condensation  of  two  molecules 
of  thymol  and  the  introduction  of  two  atoms 
of  iodine  into  the  phenolic  groups  of  the  thy- 
mol; it  contains  45  percent,  of  iodine.  Thy- 
mol Iodide  should  be  kept  in  amber-colored 
vials,  protected  from  the  light."  U.  S. 

Dithymoldilodide :  Aristol  ;  Arlstolum ;  Dliodo- 
dithymol.  Fr.  Cod.:  Dithymol  Biiod£.  Fr. ;  Dithymol- 
jodid,  Aristol,  Annidalin,  Thymotol,  O. ;  Aristol,  Sp. 

Preparation. — Thymol  iodide  contains  about 
45  per  cent,  of  iodine;  it  is  the  product  of  the 
condensation  of  two  molecules  of  thymol  and 
the  substitution  of  the  hydrogen  in  the  hy- 
droxyl  group  in  each  by  iodine.^  It  may  be 
prepared  by  decomposing  a  solution  of  iodine 


in  potassium  iodide  by  an  alcoholic  solution 
of  thymol.  For  process,  see  A.  J.  P.,  1891, 
175;  Proc.  A.  Ph.  A.,  1891,  572;  Bull.  Pharm., 
1891,  260.  The  Cincinnati  Academy  of  Phar- 
macy published  the  following  formula  for  thy- 
mol iodide :  Thymol,  50  Gm. ;  potassium  iodide, 
58  Gm. ;  sodium  hydroxide,  50  Gm.;  solution  of 
chlorinated  soda,  water,  of  each  a  sufficient 
quantity.  Dissolve  the  solids  in  the  solution  with 
sufficient  water  to  make  500  Cc.  Collect  the  pre- 
cipitate on  a  filter  and  wash  it  with  water  until 
it  is  free  from  chlorides.  Remove  the  precipitate 
and  dry  it  carefully  at  a  temperature  not  ex- 
ceeding 20°  C.  Reduce  it  to  powder  and  keep 
it  in  a  well-stoppered  dark  bottle.  ( Am.  Drug., 
1898,  130.)  The  French  Codex  directs  that 
two  solutions  be  made,  one  by  dissolving  16 
Gm.  of  sodium  hydroxide  and  15  Gm.  of  thymol 
in  sufficient  water  to  make  the  solution  measure 
300  Ce.  The  other  solution  is  made  by  dis- 
solving 60  Gm.  of  iodine  and  80  Gm.  of  potas- 
sium iodide  in  enough  water  to  make  the  solution 
measure  300  Cc,  the  latter  solution  is  added 
gradually  to  the  alkaline  solution  of  thymol  with 
constant  stirring;  the  resulting  brown  precipi- 
tate is  washed  with  water  and  the  product 
dried  between  40°  C.  and  50°  C. 

Properties. — Thymol  Iodide  occurs  as  "a 
bright?  chocolate-colored,  or  reddish-yellow, 
bulky  powder,  with  a  very  slight  aromatic 
odor.  Insoluble  in  water  and  glycerin;  slightly 
soluble  in  alcohol  at  25°  C.  (77°  F.) ;  readily 
soluble  in  ether,  chloroform,  collodion,  and  in 
fixed  and  volatile  oils,  leaving  a  slight  residue." 
U.  S.  The  ethereal  solution  is  precipitated  by 
alcohol;  when  heated  to  the  melting  point  it 
undergoes  decomposition.  The  U.  S.  requires 
that  it  should  answer  to  the  following  tests.  "  It 
is  not  soluble  in  solution  of  sodium  hydroxide, 
either  cold  or  warm.  When  heated  with  con- 
centrated sulphuric  acid,  it  is  decomposed  with 
the  separation  of  iodine.  If  0.5  Gm.  be  shaken 
with  10  Cc.  of  water,  the  mixture,  on  filtering, 
will  yield  a  filtrate  which  should  not  be- 
come more  than  opalescent  on  the  addition 
of  nitric  acid  and  silver  nitrate  T.S.  (ab- 
sence of  iodides).  If  0.5  Gm.  be  shaken 
with  10  Cc.  of  water,  and  the  mixture  filtered, 
no  blue  color  should  be  imparted  by  the  filtrate 
to  red  litmus  paper  (absence  of  alkalies).  If 
0.5  Gm.  be  shaken  with  10  Cc.  of  water,  and 
the  mixture  filtered,  the  filtrate  should  not  be 
colored  blue  upon  the  addition  of  starch  T.S. 
(absence  of  free  iodine).  If  0.1  Gm.  of  Thymol 
Iodide  be  thoroughly  ignited  in  a  porcelain 
crucible,  it  should  leave  not  more  than  0.003 
Gm.  of  residue  (limit  of  ash).1'    V.  S. 

Uses. — Eichhoff  first  stated  that  thymol 
iodide  is  a  non-toxic  and  non-irritant  appli- 
cation, having  similar  local  properties  to  iodo- 
form, and  useful  in  the  treatment  of  super- 
ficial ulcerations,  eczema,  psoriasis,  and  various 
other  skin  affections.  The  non-poisonous  prop- 
erties of  it  have  been  confirmed  by  Neisser, 
Quinquaud,  and  Fournioux.  The  mode  of  its 
elimination  from  the  system  has  not  been  thor- 
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oughly  worked  out,  but  it  appears  to  be  par- 
tially decomposed,  as  iodine  has  been  found  in 
the  urine  after  its  ingestion.  Neisser  found 
that  the  powder  has  no  effect  upon  the  lower 
organisms,  although  its  ethereal  solution  is 
germicidal,  probably  through  decomposition  of 
the  thymol  iodide  and  the  liberation  of  iodic 
compounds  as  occurs  with  iodoform.  It  may  be 
used  as  a  substitute  for  iodoform,  but  the 
general  trend  of  the  reports  is  that  it  is  not 
equal  in  antiseptic  surgery  to  iodoform.  It 
is,  however,  considerably  used,  especially  in 
affections  of  the  membranes  of  the  nose  and 
larynx.  It  has  been  employed  by  suppository  x 
in  chronic  dysentery,  three  grains  (0.2  Gm.) 
three  times  a  day,  with  alleged  excellent  re- 
sults. 

Dose,  from  two  to  three  grains  (0.13  to  0.2 
Gm.). 

TINCTURA  ACONITI.  U.  S.,  Br. 

TINCTURE  OF  ACONITE 

(ttac-tu'ra  ac-o-ni'tl) 

"Note. — The  strength  of  this  Tincture  has 
been  reduced  from  35  Gm.  of  Aconite  in  100  Cc. 
(Pharm.  1890)  to  10  Gm.  of  Aconite  in  100 
Cc."  U.  S. 

Tinctura  Aconiti  Radlcls,  V.  /?.  1870;  Tincture  of 
Aconite  Iloot ;  Telnture  de  raclne  d'Aconlt,  Fr.  Cod.  ; 
Tinctura  Aconiti.  /'.  <].;  Akonittinklur.  Kinenhuttlnk- 
tur,  (}.;  Tlntura  dl  aconito.  It. ;  Tlntura  alcobollca 
de  aconito,  Sp. 

•  "Aconite,  in  No.  GO  powder  (containing  not 
less  than  0.5  percent,  of  aconitine),  one  hun- 
dred grammes  [or  3  ounces  aw.  2.51  grains]  ; 
Alcohol,  Water,  each,  a  sufficient  quanta 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fiuidrachrns].  Mix  Alcohol  and 
Water  in  the  proportion  of  seven  hundred  cubic 
centimeters  [or  23  fluidounces,  321  minims]  of 
Alcohol  to  three  hundred  cubic  centimeters  [or 
10  fluidounces,  69  minims]  of  Water.  Moisten 
the  Aconite  with  forty  cubic  centimeters  [or  1 
fluidounce,  169  minims]  of  this  menstruum, 
transfer  it  to  a  percolator,  and,  without  pressing 
the  powder,  allow  it  to  stand,  well  covered,  for 
six  hours ;  then  pack  it  very  firmly  and  pour  on 
enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  be- 
gins to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  grad- 
ually adding  menstruum  until  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6 J  flui- 
drachrns]   are   obtained.     Tincture   of   Aconite, 

1  Aristol  Ointment*. — Osseward,  Proc.  A.  Ph.  A., 
1001.  176,  obviates  the  difficulty  of  obtaining  smooth 
ointments  of  aristol  (which  most  dispensers  have 
experienced  when  proceeding  in  the  usual  way)  by 
adding  sufficient  ether  to  1  oz.  of  aristol  placed  in 
a  dry  mortar,  to  form  a  paste,  then  stirring  in  1  oz. 
of  olive  oil  until  a  smooth  paste  is  obtained  :  the  ether 
can  be  dissipated  during  the  stirring,  and  this  50 
per  cent,  mixture  used  in  making  ointments  by  incor- 
porating with  fatty  substances. 


when  assayed  by  the  process  given  below,  should 
contain  in  one  hundred  cubic  centimeters  0.045 
Gm.  of  aconitine."  U.  S. 

Assay.  U.  S.  (8th  Rev.)— "  Transfer  100  Cc. 
of  Tincture  of  Aconite  to  an  evaporating  dish 
and  evaporate  it  carefully  to  dryness  at  a  tem- 
perature not  exceeding  60°  C.  (140°  F.),  and 
assay  the  resulting  extract  by  the  method  given 
under  Fluidextractum  Aconiti,  page  526,  using 
the  same  details  as  there  directed  for  10  Cc.  of 
Fluidextract  of  Aconite,  with  the  exception  that 
the  multiplication  of  the  product  by  10  must  be 
omitted;  the  result  will  represent  the  weight  in 
grammes  of  aconitine  contained  in  one  hundred 
cubic  centimeters  of  Tincture  of  Aconite." 
U.  S. 

"Aconite  Root,  in  No.  40  powder,  1  ounce 
(Imperial)  or  50  grammes;  Alcohol  (70  per 
cent.),  a  sufficient  quantity.  Moisten  the  pow- 
der with  four  fluid  drachms  (Imp.  meas.)  or 
twenty-five  cubic  centimetres  of  the  Alcohol, 
and  complete  the  percolation  process.  The  re- 
sulting Tincture  should  measure  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres.  This 
preparation  is  made  with  two-fifths  the  pro- 
portion of  Aconite  Root  ordered  for  the  Tinc- 
ture of  Aconite  of  the  British  Pharmacopoeia 
of  1885."   Br. 

The  old  tincture  of  the  U.  S.  Pharmacopoia 
1890  had  seven  times  the  strength  of  the  British, 
and  the  title  was  changed  from  Tinctura  Aconiti 
Radiris  to  Tinctura  Aconiti  in  the  U.  S.  1880 
revision.  It  was  much  stronger  than  the  Tinc- 
ture of  Aconite  Leaves,  which  is  still  used  oc- 
casionally, and  made  of  the  strength  of  two 
trovoniices  of  powdered  aconite  leaves  in  a  pint 
of  diluted  alcohol,  and  too  much  caution  cannot 
be  ohserved  to  avoid  mistaking  one  tincture  for 
the  other.  A  very  important  change  was  made 
in  the  strength  of  Tincture  of  Aconite  in  the 
U.  S.  P.  (8th  Rev.), see  page  1252.  The  former 
35  per  cent,  tincture  is  now  replaced  by  a  tinc- 
ture of  10  per  cent.  An  assay  process  was  also 
appended  (see  above).  In  preparing  it,  each 
step  of  the  process  must  be  carefully  attended 
to.  The  root  should  be  thoroughly  comminuted, 
and  very  carefully  packed  in  the  percolator,  and 
the  displacing  menstruum  very  gradually  added. 
Tartaric  acid  which  was  formerly  used  in  ac- 
cordance with  the  researches  of  Duquesnel  in  the 
U.  S.  1880  tincture  has  been  abandoned,  as  it 
was  found  to  be  unnecessary.  For  a  paper  on 
Tincture  of  Aconite  by  M.  I.  Wilbert  see  Proc. 
A.  Ph.  A.,  1902,  348.  The  external  use  of  the 
tincture  requires  care,  as  serious  symptoms 
have  followed  its  too  free  employment.  (Case, 
B.M.  S.  J.,  Feb.  1872,  74.)  i 


1  Fleming's  Tincture  of  Aconite. — This  should 
always  be  expressly  designated  when  prescribed.  It  is 
considerably  stronger  than  the  official ;  and  several 
deaths  hare  occurred  from  the  use  of  It.  The  follow- 
ing is  Fleming's  formula  :  Take  of  tlie  root,  carefully 
dried  and  finely  powdered,  sixteen  (troy)  ounce*  ;  Alco- 
hol, sixteen  fluidounces.  Macerate  for  four  days,  put 
into  a  percolator,  and  add  alcohol  until  twenty-four 
fluidounces  are  obtained.  Not  more  than  two  drops 
of  this  should  be  given  as  a  commencing  dose,  to  be 
increased  till  its  peculiar  effects  are  experienced. 
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Dose,  of  the  U.  S.  tincture,  three  to  ten  minims 
(0.2  to  0.6  Cc.);  of  the  Br.  tincture,  five  to 
fifteen  minims  (0.3  to  0.9  Cc). 

TINCTURA  ALOES.  U.  S.,  Br. 

TINCTURE  OF  ALOES 

(tinc-tu'ra  al'o-e§) 

Teinture  (aIcooI£)  d'Aloes,  Fr.  Cod.;  Tinctura 
Aloes,  P.  G.;  Aloetinktur,  G. ;  Tinctura  alcoholica  de 
acibar,  Sp. 

*  "  Purified  Aloes,  in  No.  40  powder,  one  hun- 
dred grammes  [or  3  ounces  av.,  231  grains] ; 
Glycyrrhiza,  in  No.  40  powder,  two  hundred 
grammes  [or  7  ounces  av.,  24  grains] ;  Diluted 
Alcohol,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6J 
fluidrachms] .  Macerate  the  Purified  Aloes  and 
Glycyrrhiza  in  a  stoppered  container,  in  a  mod- 
erately warm  place,  with  seven  hundred  and 
fifty  cubic  centimeters  [or  25  fluidounces,  173 
minims]  of  Diluted  Alcohol,  for  seven  days, 
with  occasional  agitation ;  then  filter  through 
purified  cotton,  or  a  plain  paper  filter,  and, 
when  the  liquid  has  drained  off  completely,  pass 
enough  Diluted  Alcohol  through  the  residue  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6J  fluidrachms]  of  Tincture."  U.  S. 

"  Extract  of  Barbados  Aloes,  £  ounce  (Im- 
perial) or  25  grammes;  Liquid  Extract  of  Liq- 
uorice, 3  /?.  ounces  (Imp.  meas.)  or  150  cubic 
centimetres;  Alcohol  (45  per  cent.),  a  sufficient 
quantity.  Place  the  Extract  of  Barbados  Aloes 
in  a  closed  vessel  with  sixteen  fluid  ounces  (Imp. 
meas.)  or  eight  hundred  cubic  centimetres  of 
the  Alcohol;  set  aside  for  forty-eight  hours,  oc- 
casionally shaking  until  dissolved;  add  the 
Liquid  Extract  of  Liquorice;  filter;  pass  suffi- 
cient of  the  Alcohol  through  the  filter  to  pro- 
duce one  pint  (Imp.  meas.)  or  one  thousand 
cubic  centimetres  of  the  Tincture."  Br. 

The  original  tincture  of  aloes  of  the  U.  S. 
Pharmacopoeia  was  prepared  with  the  official 
diluted  alcohol,  without  the  addition  of  water. 
The  preparation  of  the  U.  S.  P.  1S70  was  little 
more  than  an  infusion,  with  the  addition  of 
sufficient  alcohol  to  prevent  spontaneous  de- 
composition. The  process  of  the  Br.  Pharm. 
1898  shows  a  marked  improvement  on  the  for- 
mer British  tincture.  Barbados  aloes  replaces 
Socotrine,  liquid  extract  of  liquorice  is  used 
instead  of  the  solid  extract,  and  the  time  for 
making  the  tincture  is  reduced  from  a  week  to 
two  days.  The  strength  of  the  British  tincture 
is  only  one-fourth  that  of  the  U.  S.  tincture. 
The  formula  of  the  U.  S.  (8th  Rev.)  directs 
glycyrrhiza  instead  of  extract  of  licorice,  but 
has  returned  to  the  process  of  maceration  for 
its  preparation.  Meniere  says  of  the  tincture 
of  aloes  that  it  deposits  crystals  of  aloin,  which 
adhere  to  the  sides  of  the  bottle,  and  in  the 
upper  part  of  it  a  yellow  resinous  matter  is 
seen.  (J.  P.  C,  1861,  289.) 

Dose,  as  a  purgative,  from  two  to  four 
fluidrachms  (7.5  to  15  Cc.) ;  as  a  laxative,  from 
one-half  to  one  fluidrachm  (1.8  to  3.75  Cc). 


TINCTURA  ALOES  ET  MYRRHCE.  U.S. 

TINCTURE  OF  ALOES  AND  MYRRH 

(tlnc-tu'ra    al'o-es    et    myr'rhae) 

Tinctura  Aloes  Composita,  Lond.;  Elixir  Proprie- 
tatis  Paracelsi ;  Elixir    de  Propriety  Fr.;  Aloeelixir, 

*  "  Purified  Aloes,  in  No.  40  powder,  one  hun- 
dred grammes  [or  3  ounces  av.,  231  grains] ; 
Myrrh,  in  No.  40  powder,  one  hundred  gram- 
mes [or  3  ounces  av.,  231  grains] ;  Glycyrrhiza, 
in  No.  40  powder,  one  hundred  grammes  [or  3 
ounces  av.,  231  grains] ;  Alcohol,  Water,  each, 
a  sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6J  flui- 
drachms]. Mix  seven  hundred  and  fifty  cubic 
centimeters  [or  25  fluidounces,  173  minims] 
of  Alcohol  with  two  hundred  and  fifty  cubic 
centimeters  [or  8  fluidounces,  218  minims]  of 
Water.  Macerate  the  Purified  Aloes,  Myrrh, 
and  Glycyrrhiza  in  a  stoppered  container,  in  a 
moderately  warm  place,  with  seven  hundred 
and  fifty  cubic  centimeters  [or  25  fluidounces, 
173  minims]  of  the  menstruum,  for  seven 
days,  with  occasional  agitation;  then  filter 
through  purified  cotton,  or  a  plain  filter,  and, 
when  the  liquid  has  drained  off  completely,  pass 
enough  menstruum  through  the  residue  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms]  of  Tincture."  U.  S. 

This  tincture  has  been  improved  by  the 
addition  of  glycyrrhiza,  which  not  only  com- 
municates an  agreeable  taste  and  obtunds  the 
bitterness  of  the  aloes,  but  also  permits  the  use 
of  percolation.  The  tincture  is  a  modification  of 
the  elixir  proprietatis  of  Paracelsus.  It  is 
practically  identical  with  the  tincture  official 
in  1870.  Saffron,  which  had  long  been  re- 
tained in  compliance  with  old  time  prejudices, 
can  add  little  to  the  efficacy  of  a  preparation, 
and,  being  very  expensive,  was  with  great  pro- 
priety omitted  in  the  1870  revision.  It  served, 
however,  to  impart  a  rich  color  to  the  tincture, 
the  want  of  which  some  may  consider  a  defect. 
In  the  U.  S.  P.  (8th  Rev.)  the  maceration  pro- 
cess has  been  directed  instead  of  percolation  as 
in  the  U.  S.  P.  1S90.  The  tincture  is  purgative, 
tonic  and  emmenagogue,  and  is  considerably 
employed  in  chlorosis  and  amenorrhea  when 
there  is  constipation. 

Dose,  from  one  to  two  fluidrachms  (3.75  to 
7.5  Cc). 

TINCTURA  ARNIC/E.  U.  S.,  Br. 

TINCTURE  OF  ARNICA      [Tinctura  Arnica: 
Florum,  Pharm.   1890] 

( tlnc-tu'ra  ar'ni-cse ) 

Tincture  of  Arnica  Flowers.  U.  S.  P.  1890  ;  Teinture 
(alcool6)  de  Fleur  d'Arnica,  Teinture  d'Arnica,  Fr. 
Cod. ;  Tinctura  Arnicae.  P.  O. :  Arnikatinktur,  G. ; 
Tintura  di  Arnica.  It. ;  Tintura  alcoholica  de  arnica, 
Sp. 

*  "Arnica,  in  No.  20  powder,  two  hundred 
grammes  [or  7  ounces  av.,  24  grains]  ;  Diluted 
Alcohol,    a    sufficient    quantity,    to    make    one 
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thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachrns] .  Macerate  the  Arnica  with  five 
hundred  cubic  centimeters  [or  16  fluidounces, 
435  minims]  of  Diluted  Alcohol  in  a  closed  ves- 
sel, in  a  moderately  warm  place,  for  three  days, 
with  occasional  stirring,  and  express  strongly. 
Repeat  this  operation  twice  successively  with 
two  hundred  and  fifty  cubic  centimeters  [or  8 
fluidounces,  218  minims]  of  Diluted  Alcohol, 
macerating  for  twenty-four  hours  each  time; 
then,  having  ascertained  the  volume  of  the 
united  expressed  liquids,  macerate  the  residual 
marc  for  six  hours  with  sufficient  menstruum  to 
make  approximately  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms],  and 
express  as  before.  Mix  the  expressed  liquids, 
filter  through  paper,  and  pass  sufficient  Diluted 
Alcohol  through  the  filter  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6J  flui- 
drachms]   of  Tincture.''    U.  S. 

"Arnica  Rhizome,  in  No.  40  powder,  1  ounce 
(Imperial)  or  50  grammes;  Alcohol  (70  per 
cent.),  a  sufficient  quantity.  Moisten  the  pow- 
der with  one  fluid  ounce  (Imp.  meas.)  or  fifty 
cubic  centimetres  of  the  Alcohol,  and  complete 
the  percolation  process.  The  resulting  Tinc- 
ture should  measure  one  pint  (Imp.  meas.)  or 
one  thousand  cubic  centimetres."  Br.  Ft* 
of  Arnica  Root  formerly  official  in  the  V.  S.  P. 
1890  was  made  by  percolating  100  Gm.  of  pow- 
dered arnica  root  with  a  mixture  of  alcohol  (>.") 
and  water  35  until  1000  Cc.  of  finished  tinc- 
ture was  obtained. 

The  British  tincture  has  about  one-half  the 
Btrength  of  the  l\  S.  P.  1890  tincture  of  arnica 
root. 

Care  must  be  used  to  distinguish  between  these 
tinctures  which  now  have  the  same  names  in 
both  Pharmacopoeias.  The  name  of  the  U.  S. 
P.  (8th  Rev.)  tincture  is  no  longer  tincture 
of  arnica  (lowers  but  tincture  of  arnica.  The 
British  tincture  Is  made  from  the  rhizome  or 
root  and  is  very  different  from  the  U.  B.  P. 
tincture  of  the  flowers;  in  the  V.  S.  P.  1800 
there  were  two  tinctures  of  arnica,  one  from  the 
root,  and  one  from  the  flowers,  but  the  U.  S.  P. 
(8th  Rev.)  dropped  tincture  of  arnica  root  and 
retained  tincture  of  arnica  flowers,  changing  its 
name  however  to  tincture  of  arnica,  this  action 
makes  it  necessary  to  use  care  not  to  confuse 
the  U.  S.  P.  tincture  of  arnica  made  from  the 
flowers,  with  the  Br.  tincture  made  from  the 
root. 

The  U.  S.  P.  (8th  Rev.)  tincture  of  arnica 
differs  from  that  official  in  1870  in  the  men- 
struum selected,  which  is  now  diluted  alcohol  in 
place  of  alcohol.  The  change  was  advocated  by 
numerous  pharmaceutical  writers,  and  there  is 
no  question  of  the  ability  of  the  menstruum  to 
exhaust  the  arnica  flowers,  if  they  are  tightly 
packed  in  the  percolator.  The  principal  objec- 
tion to  the  change  Is  the  greater  difficulty  that 
will  be  experienced  in  mixing  the  tincture  with 
liniments  containing  oily  and  alcoholic  liquids. 

Either  alone,  or  diluted  with  water,  soap  lini- 
ment, etc.,  tincture  of  arnica  is  often  applied 


popularly  to  bruises,  sprains,  tumors,  and  local 
rheumatic  pains,  under  the  impression  that  it 
has  extraordinary  healing  powers.  It  probably 
acts  favorably  in  some  instances  as  a  general 
irritant.  In  some  skins  it  produces  a  violent 
eczematous  inflammation.  If  given  internally, 
the  dose  would  be  from  ten  to  thirty  minims 
(0.6  to  1.8  Cc),  increased  until  some  effect  was 
produced. 

Dose,  of  the  British  tincture  of  the  rhizome, 
twenty  minims  to  half  a  fluidrachm  (1.3  to 
1.8  Cc). 

TINCTURA  ASAF(ETIDv£.  U.S.,  Br. 

TINCTURE  OF  ASAFETIDA 

(tlnc-tu'ra    as-a-foet'i-dse) 

Teinture  (alooole)  d'Asa  foetlda,  Fr.  Cod.;  Asant- 
tinktur.  Stlnkasanttinktur,  O. ;  Tintura  alcoholica  de 
asafetida,    Sp. 

•  "Asafetida,  well  bruised,  two  hundred 
grammes  [or  7  ounces  av.,  24  grains]  ;  Alcohol, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
meters  [or  33  fluidounces.  (\\  fluidrachms] . 
Macerate  the  Asafetida  in  a  stoppered  con- 
tainer, in  a  moderately  warm  place,  with  seven 
hundred  and  fifty  cubic  ccnti meters  [or  26 
fluidounces,  17.'i  minims]  of  Alcohol,  during 
three  days,  with  frequenj  agitation;  then  filter 
through  purified  cotton,  or  a  plain  paper  filter, 
ami,  when  the  liquid  has  drained  off  completely, 
pass  enough  Alcohol  through  the  residue  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  (>±  fluidrachms]  of  Tincture."  U.S. 

"Asafetida,  bruised,  4  ounces  (Imperial)  or 
200  grammes;  Alcohol  (70  per  cent.),  a  suffi- 
cient quantity.  Place  the  Asafetida  in  a  closed 
i  I  with  fifteen  fluid  ounces  (Imp.  meas.)  or 
seven  hundred  and  fifty  cubic  centimetres  of 
the  Alcohol  ;  set  aside  for  seven  days,  with  oc- 
casional agitation;  filter;  pass  sufficient  of  the 
Alcohol  through  the  filter  to  produce  one  pint 
(Imp.  meas.)  or  one  thousand  cubic  centi- 
metres of  the  Tincture."  Br. 

The  British  tincture  (1898)  was  increased  in 
strength  60  per  cent.,  and  is  now  identical  with 
the  tJ.  S.  P.  preparation.  This  tincture  be- 
comes milky  on  the  addition  of  water,  in  conse- 
quence of  the  separation  of  the  resin.  It  is 
somewhat  stronger  than  the  tincture  official  in 
1870,  which  is  an  improvement,  particularly  in 
view  of  the  gradual  decline  in  the  quality  of  the 
drug. 

Dose,  thirty  minims  to  a  fluidrachm  (1.8  to 
3.75  Cc). 

TINCTURA  AURANTII  AMARI.  U.S.  (Br.) 

TINCTURE  OP  BITTER  ORANOE  PEEL 

( tlnc-tu'ra    au-ran'ti-i    a-ma'ri) 

Tinctura  Aurantii,  Br.;  Tincture  of  Orange; 
Teinture  (aIcool£)  d'Ecorce  d'Orange  amere,  Fr.; 
Tinctura  Aurantii.  P.  O. ;  Pomeranzentinktur,  Pome- 
ranzenschalentinktur,    G. 

* "  Bitter  Orange  Peel,  in  No.  40  powder, 
two  hundred    grammes     [or  7  ounces    av.,  24 
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grains] ;  Alcohol,  Water,  each,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms].  Mix 
six  hundred  cubic  centimeters  [or  20  fluid- 
ounces,  138  minims]  of  Alcohol  with  four 
hundred  cubic  centimeters  [or  13  fluidounces, 
252  minims]  of  Water.  Moisten  the  Bitter 
Orange  Peel  with  eighty  cubic  centimeters  [or 
2  fluidounces,  338  minims]  of  the  menstruum, 
transfer  it  to  a  percolator,  and,  without  press- 
ing the  powder,  allow  it  to  stand,  well  covered, 
for  six  hours;  then  pack  it  firmly  and  pour  on 
enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  be- 
gins to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  twenty-four  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  pouring  on  sufficient  menstruum  to 
obtain  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms]  of  Tincture."  U.  S. 

"  Fresh  Bitter  Orange  Peel,  cut  small,  5 
ounces  (Imperial)  or  250  grammes ;  Alcohol  (90 
per  cent.),  1  pint  (Imp.  meas.)  or  1000  cubic 
centimetres.  Prepare  by  the  maceration  pro- 
cess."   Br. 

It  is  the  peel  of  the  Seville  orange  that  is 
directed  in  this  process,  and  the  outer  part  only 
is  active.  The  substitution  of  fresh  for  dried 
orange  peel  was  proposed  in  England,  and 
its  propriety  considerably  discussed.  (See  P.  J., 
Nov.  9,  1872,  also  April  4,  1874.)  Indeed,  it 
met  with  so  much  favor  as  to  be  introduced  in 
the  1885  revision  of  the  British  Pharmaco- 
poeia, and  was  used  in  the  Tinctura  Aurantii 
Becentis,  Br.;  but  in  the  Br.  Pharm.  1898  the 
name  was  changed  to  Tinctura  Aurantii.  It 
will  be  seen  that  the  U.  S.  and  British  tinc- 
tures are  not  identical,  the  former  having  a 
greenish-brown  color  and  containing  some  hes- 
peridin  or  bitter  principle.  The  U.  S.  Tincture 
of  Sweet  Orange  Peel  (see  next  article)  closely 
resembles  the  British  Tincture  of  Orange.  The 
tincture  from  the  fresh  peel  is  less  powerful 
as  a  bitter  than  this  preparation,  but  is  much 
superior  in  aroma  and  flavor.  (See  Tinctura 
Aurantii  Dulcis.)  The  tincture  of  bitter  orange 
peel  is  employed  as  a  grateful  addition  to  in- 
fusions, decoctions,  and  mixtures. 

Dose,  from  one  to  two  fluidrachms  (3.75  to 
7.5   Cc). 

Off.  Prep. — Confectio  Sulphuris,  Br.;  Syrupus 
Aromaticus,  Br.;  Syrupus  Aurantii,  Br.;  Syrupus 
Cascarae  Aromaticus,  Br.;  Tinctura  Quininae,  Br.; 
Trochiscus   Sulphuris,    Br. 

TINCTURA  AURANTII  DULCIS.  U.S. 

TINCTURE  OP  SWEET  ORANGE  PEEL 

( tinc-tu'ra    au-ran'ti-I   dul'cis ) 

Teinture  de  Zeste  d'Orange  douce,  Fr.;  Apfelsinen- 
schalentinktur,  O. 

*  "  Sweet  Orange  Peel,  from  the  fresh  fruit, 
in  thin  shavings  and  cut  into  narrow  shreds, 
five  hundred  grammes   [or  17  ounces  av.,  279 


grains] ;  Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6|  fluidrachms].  Macerate  the  Sweet 
Orange  Peel  in  a  stoppered  wide-mouthed  con- 
tainer and  in  a  moderately  warm  place,  with 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms]  of  Alcohol,  during 
forty-eight  hours,  with  frequent  agitation;  then 
filter  through  purified  cotton,  and,  when  the 
liquid  has  drained  off  completely,  gradually 
pass  enough  menstruum  through  the  residue  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6 J  fluidrachms]  of  Tincture ;  finally, 
filter  it  through  paper."   U.  S. 

This  tincture  was  introduced  for  the  first 
time  in  the  U.  S.  P.  1880,  and  was  designed  to 
furnish  a  highly  flavored  alcoholic  preparation 
of  orange.  The  official  direction  to  cut  it  into 
small  pieces  was  not  definite  enough  if  a  suc- 
cessful percolation  is  desired,  but  the  U.  S.  P. 
(8th  Rev.)  directs  maceration  and  a  large  in- 
crease of  strength,  from  20  per  cent,  to  50  per 
cent.  This  tincture  has  no  peculiar  medicinal 
properties,  but  is  used  as  a  pleasant  adjuvant 
and  flavoring  agent. 

Off.  Prep. — Syrupus  Aurantii,  U.  8.;  Vinum 
Ferri,  U.  8.;  Vinum  Ferri  Amarum,  U.  8. 

TINCTURA  BELLADONN/E  FOLIORUM. 

U.  S.  (Br.) 

TINCTURE  OF  BELLADONNA  LEAVES 

( tinc-tu'ra    bel'la-don'nae    f o-li-6'rum ) 

Tinctura  Belladonna;,  Br.,  U.  8.  P.  1880 ;  Tinc- 
ture of  Belladonna  ;  Teinture  de  feuille  de  Belladone, 
Fr.  Cod.;  Belladonnatinktur,  (?.;  Tintura  alcohollca 
de  belladonna,  Sp. 

*  "  Belladonna  Leaves,  in  No.  60  powder  (con- 
taining not  less  than  0.35  percent,  of  alka- 
loids), one  hundred  grammes  [or  3  ounces  av., 
231  grains] ;  Diluted  Alcohol,  a  sufficient  quan- 
tity, to  make  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidrachms].  Moisten 
the  powder  with  forty  cubic  centimeters  [or  1 
fluidounce,  169  minims]  of  Diluted  Alcohol, 
transfer  it  to  a  percolator,  and,  without  press- 
ing the  powder,  allow  it  to  stand,  well  covered, 
for  three  hours;  then  pack  it  firmly  and  pour 
on  enough  Diluted  Alcohol  to  saturate  the  pow- 
der and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  twenty-four  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
gradually  pouring  on  Diluted  Alcohol  until  one 
thousand,  cubic  centimeters  [or  33  fluidounces, 
6 }  fluidrachms]  of  percolate  are  obtained. 
Tincture  of  Belladonna  Leaves,  when  assayed 
by  the  process  given  below,  should  contain  in 
one  hundred  cubic  centimeters  0.035  Gm.  of  the 
alkaloids  from  Belladonna  Leaves."    U.  S. 

Assay.  TJ.  S.  (8th  Rev.)— "  Transfer  100 
Cc.  of  Tincture  of  Belladonna  Leaves  to  an 
evaporating  dish  and  evaporate  it  on  a  water- 
bath  until  it  measures  about  10  Cc.     Add,  if 
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necessary,  sufficient  alcohol  to  dissolve  any 
separated  substance,  and  then  assay  the  result- 
ing liquid  by  the  method  given  under  Fluidex- 
tt actum  Belladonna  Radicis  (page  528),  using 
the  same  details  as  there  directed  for  10  Cc.  of 
Fluidextract  of  Belladonna  Root,  with  the  ex- 
ception that  the  multiplication  of  the  product  by 
10  be  omitted;  the  result  will  represent  the 
weight  in  grammes  of  alkaloids  contained  in 
one  hundred  cubic  centimeters  of  Tincture  of 
Belladonna  Leaves."  U.  S. 

"Liquid  Extract  of  Belladonna,  2  fl.  ounces 
(Imperial  measure)  or  60  cubic  centimetres; 
Alcohol  (60  per  cent.),  a  sufficient  quantity.  To 
the  Liquid  Extract  of  Belladonna  add  enough 
of  the  Alcohol  to  form  thirty  fluid  ounces  (Imp. 
meas.)  or  nine  hundred  cubic  centimetres  of  the 
Tincture;  set  aside  for  twenty-four  hours;  fil- 
ter. On  evaporation  to  a  low  bulk,  and  subse- 
quent treatment  by  the  analytical  process  em- 
ployed for  '  Extractum  Belladonnas  Liquidum,' 
100  cubic  centimetres  of  the  Tincture  should 
yield  not  less  than  0.048  nor  more  than  0.052 
gramme  of  alkaloid."   Br. 

In  the  U.  S.  P.  1890  the  name  of  this  tincture 
was  changed  to  Tinctura  Belladonnce  Foliorum, 
for  the  sake  of  greater  precision.  In  the  U.  S. 
P.  (8th  Rev.)  its  strength  was  reduced  about 
33  per  cent.  The  British  tincture  (1898)  is 
made  by  diluting  the  assayed  fluidextract  of 
belladonna  root,  and  is  undoubtedly  more  uni- 
form in  composition  than  would  be  the  unas- 
sayed  tincture  made  from  the  leaves. 

The  U.  S.  tincture  is  an  efficient  preparation 
when  made  from  the  recently  dried  leaves  and 
assayed  by  the  official  process. 

Dose,  of  U.  S.  tincture,  from  ten  to  thirty 
minims  (0.6  to  1.8  Cc).  That  of  the  British 
tincture  is  from  five  to  fifteen  minims  (0.3  to 
0.9  Cc). 

TINCTURA  BENZOINI.  U.  S. 

TINCTURE  OF  BENZOIN 

( tinc-tu'ra   bc'n-zo-i'ni ) 

Teinture  (aleool£)  de  Benjoln.  Fr.  Cod.;  Tinctura 
Benzoes.  P.  O.  ;  Benzoettnktur,  Q. ;  Tintura  di 
benzoino,  It.;  Tintura  alcobollca  de  benjui,   Sp. 

*  "  Benzoin,  in  No.  40  powder,  two  hundred 
grammes  [or  7  ounces  av.,  24  grains]  ;  Alcohol, 
a  sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6%  flui- 
drachms].  Triturate  the  Benzoin  with  two 
hundred  and  fifty  cubic  centimeters  [or  8 
fluidounces,  218  minims]  of  Alcohol  until  a  uni- 
form magma  is  obtained.  Transfer  this  to  a 
stoppered  container  with  the  aid  of  five  hun- 
dred cubic  centimeters  [or  16  fluidounces,  435 
minims]  of  Alcohol,  and  set  it  aside  in  a  moder- 
ately warm  place,  shaking  frequently  during 
three  days.  Then  transfer  the  mixture  to  a 
paper  filter,  and,  when  the  liquid  has  drained 
off  completely,  pour  on  enough  Alcohol  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
omnces,   6J  fluidrachms]    of  Tincture."    U.  S. 


This  tincture  was  introduced  into  the  Phar- 
macopoeia chiefly  or  solely  for  the  purpose  of 
adding  to  ointments  to  prevent  rancidity. 

Dose,  twenty  to  thirty  minims  (1.3  to  1.8  Cc). 

TINCTURA  BENZOINI  COMPOSITA. 
U.  S.,  Br. 

COMPOUND  TINCTURE  OF  BENZOIN 

(tinc-tu'ra    ben-zo-i'm"  eom-p6s'j-ta) 

Tinctura  Balsamica.  Balsamum  Commendatoris, 
Elixir  Traumaticum ;  Teinture  (alcoolg)  balsamique, 
Fr.  Cod.;  Baume  du  Commandeur  de  Permes,  Ft:; 
I'ersischer  Wundbalsam,  O. 

*  "  Benzoin,  in  No.  40  powder,  one  hundred 
grammes  [or  3  ounces  av.,  231  grains] ;  Purified 
Aloes,  in  No.  40  powder,  twenty  grammes  [or 
309  grains] ;  Storax,  eighty  grammes  [or  2 
ounces  av.,  360  grains] ;  Balsam  of  Tolu,  forty 
grammes  [or  1  ounce  av.,  180  grains]  ;  Alcohol, 
a  sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6$  flui- 
drachms]. Triturate  the  Benzoin  and  Purified 
Aloes  with  two  hundred  and  fifty  cubic 
centimeters  [or  8  fluidounces,  218  minims]  of 
Alcohol  until  a  uniform  magma  is  obtained. 
Transfer  this  to  a  stoppered  container  with  the 
aid  of  five  hundred  cubic  centimeters  [or  16 
fluidounces,  435  minims]  of  Alcohol,  add  the 
Storax  and  Balsam  of  Tolu,  and  set  the  mix- 
ture aside  in  a  moderately  warm  place,  shaking 
it  frequently  during  three  days;  then  transfer 
it  to  a  paper  filter,  and,  when  the  liquid  has 
drained  off  completely,  pour  on  enough  Alcohol 
to  make  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6i  fluidrachms]  of  Tincture." 
U.  S. 

"  Benzoin,  in  coarse  powder,  2  ounces  (Impe- 
rial) or  100  grammes;  Prepared  Storax,  1£ 
ounces  (Imp.)  or  75  grammes;  Balsam  of 
Tolu,  £  ounce  (Imp.)  or  25  grammes;  Soco- 
trine  Aloes,  160  grains  or  18.3  grammes;  Alco- 
hol (90  per  cent.),  a  sufficient  quantity.  Place 
the  Benzoin,  Storax,  Balsam  of  Tolu,  and 
Aloes  with  sixteen  fluid  ounces  (Imp.  meas.) 
or  eight  hundred  cubic  centimetres  of  the  Alco- 
hol in  a  closed  vessel,  set  aside  for  two  days, 
frequently  agitating;  filter;  pass  sufficient  of 
the  Alcohol  through  the  filter  to  produce  one 
pint  (Imp.  meas.)  or  one  thousand  cubic  centi- 
metres of  the  Tincture."   Br. 

Compound  tincture  of  benzoin  now  contains 
10  per  cent,  of  benzoin  instead  of  12  as  in  the 
U.   S.   P.  1890. 

This  tincture  is  a  stimulating  expectorant, 
occasionally  used  in  chronic  catarrhal  affections. 
It  has  been  recommended  also  in  chronic  dysen- 
tery, with  a  view  to  its  alterative  action  on 
the  ulcerated  surface  of  the  colon,  but^  it  is 
principally  employed  as  a  local  application  to 
indolent  ulcers,  chapped  nipples,  etc.  It  is 
the  balsamum  traumaticum  of  the  older  Phar- 
macopoeias, and  may  be  considered  as  a  sim- 
plified form  of  certain  complex  compositions, 
such  as  baume  du  commandeur,  Wade's  balsam, 
Friar's    balsam.    Jesuit's    drops,    Turlinaton's 
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balsam,1  etc.,  which  were  formerly  in  great  re- 
pute, and  are  still  esteemed  by  the  people,  as 
pectorals  and  vulneraries.  The  compound  tinc- 
ture of  benzoin  is  decomposed  by  water.  A 
variety  of  court  plaster  is  made  by  applying 
to  black  silk,  by  means  of  a  brush,  first  a  solu- 
tion of  isinglass,  and  afterwards  an  alcoholic 
solution  of  benzoin. 

Dose,  from  fifteen  minims  to  one  fluidrachm 
(0.9  to  3.75  Cc). 

TINCTURA  BUCHU.  Br. 

TINCTURE  OF  BUCHU 

(tinc-tu'ra    bu'phu) 

Teinture  (alcoole)  de  Buchu,  Fr.  Cod.;  Teinture  de 
Bucco,  Fr. ;  Buchutinktur,  O. 

"  Buchu  Leaves,  in  No.  20  powder,  4  ounces 
(Imperial)  or  200  grammes;  Alcohol  (60  per 
cent.),  a  sufficient  quantity.  Moisten  the  pow- 
der with  four  fluid  ounces  (Imp.  meas.)  or 
two  hundred  cubic  centimetres  of  the  Alcohol, 
and  complete  the  percolation  process.  The  re- 
sulting Tincture  should  measure  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres."   Br. 

This  tincture  was  increased  60  per  cent,  in 
strength  in  the  last  revision  of  the  Br.  Pharm. 
It  has  the  virtues  of  buchu  leaves. 

Dose,  from  one  to  two  fluidrachms  (3.75  to 
7.5  Cc),  either  simply  diluted  with  water  or  as 
an  addition  to  the  infusion  of  the  leaves. 

TINCTURA  CALENDUL/E.  U.  S. 

TINCTURE  OF  CALENDULA 

(tinc-tu'ra    c^-len'du-lse) 

Tincture  of  Marigold  ;  Teinture  de  Souci,  Teinture 
de  Fleur  de  Tous-les-Mois,  Fr.;  Calendulatinktur, 
Ringelblumentinktur,  O. 

* "  Calendula,  in  No.  20  powder,  two  hun- 
dred grammes  [or  7  ounces  av.,  24  grains] ; 
Alcohol,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms].  Moisten  the  Calendula  with 
eighty  cubic  centimeters  [or  2  fluidounces,  338 
minims]  of  Alcohol,  transfer  it  to  a  percolator, 
and,  without  pressing  the  powder,  allow  it  to 
stand,  well  covered,  for  six  hours;  then  pack  it 
very  firmly  and  pour  on  enough  Alcohol  to 
saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator, 
macerate  for  twenty-four  hours.  Then  allow 
the  percolation  to  proceed  slowly,  pouring 
on  sufficient  Alcohol  to  obtain  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms] of  Tincture."  U.  S. 

1  The  following  is  the  formula  for  Turlington's 
balsam  adopted  by  the  Philadelphia  College  of  Phar- 
macy :  "  Take  of  Alcohol  8  pints,  Benzoin  12  oz.  troy, 
Liquid  Storax  4  oz.  troy.  Socotrine  Aloes  1  oz.  troy, 
Peruvian  Balsam  2  oz.  troy,  Myrrh  1  oz.  troy.  Angelica 
Root  240  gr.,  Balsam  of  Tolu  240  gr  Extract  of 
Liquorice  Root  4  oz.  troy.  Digest  for  ten  days,  and 
strain.   (A.  J.  P.,  v.  28.) 


This  tincture  was  improved  in  the  1890 
revision  by  substituting  alcohol  as  a  men- 
struum for  the  diluted  alcohol  used  in  the  1880 
process.  It  is  employed  externally  for  the 
same  purposes  as  tincture  of  arnica.  When 
made  with  diluted  alcohol,  some  precipitation 
takes  place;  alcohol  is  therefore  preferable  as 
a  menstruum,  and  on  account  of  the  tincture 
being  used  externally  makes  it  more  efficient 
therapeutically.     It  is  not  used  internally. 

TINCTURA  CALUMB/E.  U.  S.,  Br. 

TINCTURE  OF  CALUMBA 

( tinc-tu'ra    ca-lum'bae ) 

Tinctura  Colombo;  Teinture  (alcoolg)  de  Colombo, 
Fr.  God.;  Kolombotinktur,  O. ;  Tintura  alcoholica  de 
Colombo,    Sp. 

*  "  Calumba,  in  No.  20  powder,  two  hundred 
grammes  [or  7  ounces  av.,  24  grains] ;  Alcohol, 
Water,  each,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms].  Mix  six  hundred  cubic  centi- 
meters [or  20  fluidounces,  138  minims]  of 
Alcohol  with  four  hundred  cubic  centimeters 
[or  13  fluidounces,  252  minims]  of  Water. 
Moisten  the  Calumba  with  one  hundred  cubic 
centimeters  [or  3  fluidounces,  183  minims]  of 
the  menstruum,  transfer  it  to  a  percolator, 
and,  without  pressing  the  powder,  allow  it  to 
stand,  well  covered,  for  twenty- four  hours ;  then 
pack  it  with  moderate  pressure,  pour  on  enough 
menstruum  to  saturate  the  powder  and  leave 
a  stratum  above  it,  and  allow  the  percolation 
to  proceed  slowly,  pouring  on  sufficient  men- 
struum to  obtain  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]  of 
Tincture."    U.  S. 

"  Calumba  Root,  in  No.  20  powder,  2  ounces 
(Imperial)  or  100  grammes;  Alcohol  (60  per 
cent.),  1  pint  (Imp.  meas.)  or  1000  cubic 
centimetres.  Prepare  by  the  maceration  pro- 
cess."   Br. 

This  tincture  was  doubled  in  strength  at 
the  U.  S.  P.  (8th  Rev.)  in  order  to  bring  it  into 
the  class  of  20  per  cent,  non-potent  tinctures. 

Joseph  Ince  recommends  that  the  tincture 
be  prepared  from  the  root  as  found  in  com- 
merce, without  further  slicing  or  powdering 
it.  Made  as  he  proposes,  the  tincture  is  clear 
and  bright;  while  if  the  powdered  root  is  used 
it  will  be  very  turbid,  even  after  filtration. 
(P.  J.,  xiv.  491.)  No.  20  powder  is  now  di- 
rected instead  of  the  No.  50  powder  used 
in  the  U.  S.  P.  1870.1  Tincture  of  calumba 
may  be  added  to  tonic  infusions  or  decoctions, 


1  Tincture  of  Calumba. — J.  B.  Moore  recommends 
the  following  process :  Calumba.  in  powder  No.  20. 
4  troy  oz.  ;  alcohol.  22  fl.  oz. ;  glycerin  and  water, 
each  5J  fl.  oz. ;  diluted  alcohol,  q.  s.  Mix  the  alcohol, 
glycerin,  and  water,  moisten  the  powdered  calumba 
with  the  mixture,  pack  in  a  close  vessel,  set  aside  to 
macerate  for  6  hours ;  then  pack  in  a  glass  funnel 
prepared  for  percolation,  and  gradually  pour  upon 
it  the  remainder  of  the  menstruum,  and,  when  this  has 
passed  from  the  surface,  continue  the  percolation 
with  the  diluted  alcohol  until  32  fluidounces  of  tinc- 
ture are  obtained.      (D.  C,  May,  1877.) 
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to  increase  their  stimulant  power,  but,  like  all 
the  other  bitter  tinctures,  should  be  used  with 
caution. 
Dose,  one  fluidrachm  (3.75  Cc). 

TINCTURA  CANNABIS  INDICAE. 
U.S.,  Br. 

TINCTURE  OF  INDIAN  CANNABIS 

(tlnc-tu'ra    can'na-bis    in'di-cse) 

Tinctura  Cannabis,  Pharm.  1870 ;  Tincture  of 
Hemp;  Tincture  of  Indian  Hemp;  Teinture  (alcoolei 
de  Chanvre  de  l'Inde,  Fr.  Cod.;  Indischhanftjnk- 
tur,    O. 

*  "  Indian  Cannabis,  in  No.  40  powder,  one 
hundred  grammes  [or  3  ounces  av.,  231  grains]  ; 
Alcohol,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6J 
fluidrachms].  Moisten  the  Indian  Cannabis 
with  fifty  cubic  centimeters  [or  1  fluidounce, 
331  minims]  of  Alcohol,  transfer  it  to  a 
percolator,  and,  without  pressing  the  pow- 
der, allow  it  to  stand,  well  covered,  for  six 
hours;  then  pack  it  very  firmly  and  pour 
on  enough  Alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  twenty-four  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
pouring  on  sufficient  Alcohol  to  obtain  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6*  fluidrachms]   of  Tincture."    U.  S. 

"Extract  of  Indian  Hemp,  1  ounce  (Impe- 
rial) or  50  grammes;  Alcohol  (90  per  cent.), 
a  sufficient  quantity.  Dissolve  the  Extract  of 
Indian  Hemp  in  eighteen  fluid  ounces  (Imp. 
meas.)  or  nine  hundred  cubic  centimetres  of  the 
Alcohol;  filter  if  necessary;  add  sufficient  of 
the  Alcohol  to  produce  one  pint  (Imp.  meas.) 
or  one  thousand  cubic  centimetres  of  the  Tinc- 
ture."   Br. 

The  American  reader  must  take  care  not  to 
confound  the  Indian  Hemp  here  referred  to 
with  Apocynum  cannabinum,  known  by  the 
same  name  in  this  country.  The  term  "  Indian 
Hemp"  should  be  dropped  entirely,  as  its  con- 
tinued use  has  been  the  cause  of  at  least  one 
fatal  mistake.  The  strength  of  the  present 
tincture  is  about  33  per  cent,  less  than  that  of 
the  1890  tincture. 

Dose,  fifteen  to  thirty  minims  (0.9  to  1.8 
Cc),  or  about  fifty  drops,  to  be  gradually  in- 
creased until  some  effects  are  experienced. 

Off.  Prep. — Tinctura  Chloroformi  et  Morphinae 
Composita,    Br. 

TINCTURA  CANTHARIDIS.  U.  S.,  Br. 

TINCTURE  OF  CANTHARIDES 

( tlnc-tu'ra    can'thar'i-dls ) 

Tincture  of  Spanish  Flies :  Teinture  (alcoo1£)  de 
Cantbaride,  Fr.  Cod.;  Tinctura  Cantharidum,  P.  O.; 
Spanischfliegentinktur,  O. ;  Tintura  di  cantaridi,  It.; 
Tintura  alcoholica  de  cantaridas,   Sp. 


*  "  Cantharides,  in  No.  60  powder,  one  hun- 
dred grammes  [or  3  ounces  av.,  231  grains] ; 
Alcohol,  a  sufficient  quantity ,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6£ 
fluidrachms].  Moisten  the  Cantharides  with 
thirty-five  cubic  centimeters  [or  1  fluidounce, 
88  minims]  of  Alcohol,  transfer  it  to  a  perco- 
lator, and,  without  pressing  the  powder,  allow 
it  to  stand,  well  covered,  for  six  hours;  then 
pack  it  very  firmly  and  pour  on  enough  Alcohol 
to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate  for 
twenty-four  hours.  Then  allow  the  percolation 
to  proceed  slowly,  pouring  on  sufficient  Alcohol 
to  obtain  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6J  fluidrachms]  of  Tincture." 
U.S. 

"  Cantharides,   in    No.   40   powder,    £   ounce 

(Imperial)   or  12.5  grammes;  Alcohol   (90  per 

cent.),    1    pint    (Imp.    meas.)    or    1000    cubic 

centimetres.     Prepare  by  the  maceration   pro- 

Br. 

An  improvement  was  made  in  this  tincture  in 
the  1SS0  revision  by  substituting  alcohol  for 
diluted  alcohol.  It  is  frequently  used  in  mix- 
tures of  castor  oil  and  alcohol  in  the  so-called 
hair  tonics,  and  when  made  with  diluted  alcohol 
turbidity  results.  The  official  tincture  is  double 
the  strength  of  that  of  the  TJ.  S.  P.  1890. 
It  is  the  most  convenient  form  for  the  internal 
use  of  Spanish  flies,  the  virtues  of  which  it 
poneSBee  to  their  full  extent.  (See  Cantharis.) 
If  made  with  diluted  alcohol,  when  long  kept 
it  deposits  fatty  matter,  cantharidin  in  rhoni- 
boidaJ  tallies,  and  other  crystals  of  a  quite 
different  form.  (Meniere.  J.  P.  C,  Avril,  L861, 
)>.  289.)  It  is  occasionally  employed  externally 
M  I  rubefacient;  but  its  liability  to  vesicate 
should  be  taken  into  consideration.  The  British 
tincture  is  too  feeble,  containing  the  virtues  of 
only  0.G8  of  a  grain  of  cantharides  in  a  flui- 
drachm. 

Dose,  of  the  U.  S.  tincture,  two  to  five 
minima  (0.12  to  0.3  Cc),  repeated  three  or 
four  times  a  day. 

TINCTURA  CAPSICI.  U.  S.,  Br. 

TINCTURE  OF  CAPSICUM 

(tlnc-tu'ra     cap'sj-ci) 

Tincture  of  Cayenne  Pepper:  Teinture  lalcoolc)  de 
Piment  dec  Jardins.  Fr. ;  Tinctura  capsici,  P.  O.; 
BpantoclipfieffertlBktnr,  G. 

*  "  Capsicum,  in  No.  50  powder,  one  hun- 
dred grammes  [or  3  ounces  av.,  231  grains] ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Mix  nine  hundred 
and  fifty  cubic  centimeters  [or  32  fluidounces, 
59  minims]  of  Alcohol  with  fifty  cubic  centi- 
meters [or  1  fluidounce,  331  minims]  of  Water. 
Moisten  the  Capsicum  with  thirty-five  cubic 
centimeters  [or  1  fluidounce,  88  minims]  of  the 
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menstruum,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand, 
well  covered,  for  six  hours;  then  pack  it  firmly 
and  pour  on  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  twenty- 
four  hours.  Then  allow  the  percolation  to 
proceed  slowly,  pouring  on  sufficient  menstruum 
to  obtain  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6£  fluidrachms]  of  Tincture." 
U.  S. 

"  Capsicum,  in  No.  20  powder,  1  ounce 
(Imperial)  or  50  grammes;  Alcohol  (70  per 
cent.),  1  pint  (Imp.  meas.)  or  1000  cubic 
centimetres.  Prepare  by  the  maceration  pro- 
cess."  Br. 

This  tincture  is  double  the  strength  of  that 
of  the  U.  S.  P.  1890.  The  alcoholic  strength  of 
the  menstruum  is  of  unusual  proportions,  19 
volumes  of  alcohol  to  1  volume  of  water,  the 
reason  for  this  is  that  on  account  of  oleoresin- 
ous  constituents  of  capsicum  alcohol  is  required 
and  on  account  of  a  small  quantity  of  a  con- 
stituent soluble  in  water  and  insoluble  in  alcohol 
a  little  water  must  be  added  to  the  menstruum 
to  prevent  cloudiness.  It  is  a  useful  stimulant 
in  very  low  states  of  the  system  with  gastric 
insensibility,  as  in  malignant  scarlet  and  typhus 
fevers,  and  in  the  cases  of  drunkards.  It  may 
also  be  used,  diluted  with  water,  as  a  gargle. 
(See  Capsicum.)  Applied  by  means  of  a 
eamePs-hair  pencil  to  the  relaxed  uvula,  it 
sometimes  produces  contraction  and  relieves 
prolapsus   of   that   part. 

Dose,  five   to   ten   minims    (0.3  to   0.6   Cc). 

Off.  Prep. — Tinctura  Chloroformi  et  Morphinae 
Composita,  Br. 

TINCTURA  CARDAMOMI.  U.  S. 

TINCTURE  OF    CARDAMOM 

(tinc-tii'ra    ciir-d^-mo'mi ) 

Teinture  (alcool6)  de  Cardamome,  Fr.;  Kardamo- 
mentinktur,    O. 

*  "  Cardamom,  in  No.  30  powder,  two  hun- 
dred grammes  [or  7  ounces  av.,  24  grains] ; 
Diluted  Alcohol,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Moisten  the  Carda- 
mom with  eighty  cubic  centimeters  [or  2 
fluidounces,  338  minims]  of  Diluted  Alcohol, 
transfer  it  to  a  percolator,  and,  without  press- 
ing the  powder,  allow  it  to  stand,  well  covered, 
for  six  hours ;  then  pack  it  firmly  and  pour  on 
enough  Diluted  Alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  twenty-four  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
pouring  on  sufficient  Diluted  Alcohol  to  obtain 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,   6£  fluidrachms]    of   Tincture."    U.   S. 


The  strength  of  this  tincture  was  doubled  in 
the  U.  S.  P.  (8th  Rev.)  in  order  to  bring 
it  into  the  20  per  cent,  class;  it  is  an  agreeable 
but  strong  aromatic,  and  may  be  advan- 
tageously added  to  tonic  and  purgative  in- 
fusions. 

Dose,  one-half  to  one  flui drachm  (1.8  to  3.75 
Cc). 

TINCTURA  CARDAMOMI  COMPOSITA. 
U.  S.,  Br. 

COMPOUND  TINCTURE  OF  CARDAMOM 

( tlnc-tu'r£i     car-dzi-mo'ml    c<?m-p6s'l-tg. ) 

Teinture  de  Cardamome  composed,  Fr. ;  Zusammen- 
gesetzte  Kardamomentinktur.  O. 

*  "  Cardamom,  twenty-five  grammes  [or  386 
grains] ;  Saigon  Cinnamon,  twenty -five  gram- 
mes [or  386  grains] ;  Caraway,  twelve  gram- 
mes [or  185  grains] ;  Cochineal,  five  grammes 
[or  77  grains] ;  Glycerin,  fifty  cubic  centimeters 
[or  1  fluidounee,  331  minims] ;  Diluted 
Alcohol,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6^  fluidrachms].  Mix  the  Glycerin  with  nine 
hundred  and  fifty  cubic  centimeters  [or  32 
fluidounces,  59  minims]  of  Diluted  Alcohol. 
Reduce  the  Cardamom,  Saigon  Cinnamon, 
Caraway  and  Cochineal  to  a  No.  40  powder, 
and  macerate  this  powder  in  a  stoppered  con- 
tainer, in  a  moderately  warm  place,  with  seven 
hundred  and  fifty  cubic  centimeters  [or  25 
fluidounces,  173  minims]  of  the  menstruum  dur- 
ing seven  days,  with  occasional  agitation;  then 
filter  through  purified  cotton,  or  a  plain  filter, 
and,  when  the  liquid  has  drained  off  completely, 
pour  on  the  residue,  first  the  remainder  of  the 
menstruum,  and  then  sufficient  Diluted  Alcohol 
to  make  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6£  fluidrachms]  of  Tincture." 
U.  S. 

"  Cardamom  Seeds,  bruised,  %  ounce  (Impe- 
rial) or  12.5  grammes;  Caraway  Fruit,  bruised, 
I  ounce  (Imp.)  or  12.5  grammes;  Raisins  of 
commerce,  freed  from  seeds,  2  ounces  (Imp.) 
or  100  grammes;  Cinnamon  Bark,  bruised,  h 
ounce  (Imp.)  or  25  grammes;  Cochineal,  in 
powder,  55  grains  or  6.3  grammes;  Alcohol  (60 
per  cent.),  1  pint  (Imp.  meas.)  or  1000  cubic 
centimetres.  Prepare  by  the  maceration  pro- 
cess." Br. 

The  proportion  of  cardamom,  cinnamon  and 
caraway  in  the  U.  S.  P.  (8th  Rev.)  was  in- 
creased to  25,  25,  and  12  Gm.  respectively;  the 
U.  S.  P.  1890  proportion  being  20,  20,  and  10. 

This  is  a  very  agreeable  aromatic  tincture, 
occasionally  used  as  a  carminative,  but  more 
frequently  as  an  addition  to  mixtures,  infusions, 
etc.,  which  it  renders  pleasant  to  the  taste  and 
acceptable  to  the  stomach.  The  substitution 
of  honey  in  the  U.  S.  formula  of  1870  for 
the  raisins  in  that  of  1850  was  an  improvement, 
as  it  facilitated  the  process  and  gave  more 
precision  to  the  result;  but  a  still  greater 
improvement  was  made  in  the  process  of  1880 
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in  the  substitution  of  glycerin,  which  increases 
the  stability  of  the  preparation  and  takes  the 
place  of  honey  which  is  usually  found  adul- 
terated in  commerce. 

Dose,  one  to  two  fluidrachms  (3.75  to  7.5 
Cc). 

Off.  Prep. — Decoctum  Aloes  Compositum,  Br.; 
Mistura  Sennae  Composita,  Br. 

TINCTURA  CASCARILL/E.  Br. 

TINCTURE  OF  CASCARILLA 

(tlnc-tu'ra    cas-ca-rll'lae ) 

Teinture  (aleoolg)  de  Cascarllle,  Fr.  Cod.;  Kas- 
karilltinktur,  O. 

"  Cascarilla,  in  No.  40  powder,  4  ounces 
(Imperial)  or  200  grammes;  Alcohol  (70  per 
cent.),  a  sufficient  quantity.  Moisten  the  pow- 
der with  three  fluid  ounces  (Imp.  meas.)  or 
one  hundred  and  fifty  cubic  centimetres  of 
the  Alcohol,  and  complete  the  percolation  pro- 
The  resulting  Tincture  should  measure 
one  pint  (Imp.  meas.)  or  one  thousand  cubic 
centimetres."  Br. 

This  tincture  has  the  properties  of  cascarilla, 
but    is    seldom    if    ever   used    in    this   country. 

Dose,  from  thirty  minims  to  two  fluidrachms 
(1.8  to  7.5  Co.). 

TINCTURA  CHIRAT/C.  Br. 

TINCTURE  OF  CMIRATA 

(tinc-tu'ra    fhi-ru'tas) 

Tincture  of  Chiretta  ;  Teinture  (aleool*!  de 
Chlntte,   Fr.;  Chlrettatlnktur,  O. 

"  Chiretta,  in  No.  40  powder,  2  ounces  (Impe- 
rial) or  100  grammes;  Alcohol  (00  per  rent.), 
a  sufficient  quantity.  Moisten  the  powder  with 
two  fluid  ounces  (Imp.  meas.)  or  one  hun- 
dred cubic  centimetres  of  the  Alcohol,  and  com- 
plete the  percolation  process.  The  resulting 
Tincture  should  measure  one  pint  (Imp.  meas.) 
or  one  thousand  cubic  centimetres."    Br. 

This  is  a  tonic  tincture  which  was  introduced 
for  the  first  time  by  the  U.  S.  P.  1880,  but 
which  even  before  then  had  been  largely  used 
in  some  sections  of  our  country.  It  was  dis- 
missed by  the  U.  S.  P.  (8th  Rev.).  The 
British  tincture  (1898)  was  decreased  in 
strength  20  per  cent.,  and  is  now  uniform  with 
the  U.  S.  1890  tincture. 

Dose,  from  one  to  two  fluidrachms  (3.75  to 
7.5  Cc),  three  or  four  times  a  day. 

TINCTURA    CHLOROFORMI    ET    MOR- 
PHINE COMPOSITA.  Br. 

COMPOUND  TINCTURE  OF  CHLOROFORM  AND 
MORPHINE 

(tlnc-tu'ra  ehlo-ro-ior'ml  §t  mor-phi'nae 
com-p6§'i-ta) 

"  Chloroform,  1£  U.  ounces  (Imperial  meas- 
ure)   or  75   cubic  centimetres;   Morphine   Hy- 


drochloride, 87£  grains  or  10  grammes;  Di- 
luted Hydrocyanic  Acid,  1  ft.  ounce  (Imp. 
meas.)  or  50  cubic  centimetres;  Tincture  of 
Capsicum,  J  /?.  ounce  (Imp.  meas.)  or  25  cubic 
centimetres;  Tincture  of  Indian  Hemp,  2  ft. 
ounces  (Imp.  meas.)  or  100  cubic  centimetres; 
Oil  of  Peppermint,  14  minims  or  1.5  cubic 
centimetres;  Glycerin,  5  fl.  ounces  (Imp.  meas.) 
or  250  cubic  centimetres;  Alcohol  (90  per 
cent.),  a  sufficient  quantity.  Mix  the  Chloro- 
form, Tincture  of  Capsicum,  Tincture  of 
Indian  Hemp,  Oil  of  Peppermint,  and  Glycerin 
with  nine  fluid  ounces  (Imp.  meas.)  or  four 
hundred  and  fifty  cubic  centimetres  of  the 
Alcohol,  and  dissolve  the  Morphine  Hydrochlo- 
ride in  the  mixture;  add  the  Diluted  Hydro- 
cyanic Acid;  then  mix  with  enough  of  the 
Alcohol  to  form  one  pint  (Imp.  meas.)  or  one 
thousand  cubic  centimetres  of  the  Compound 
Tincture.  This  preparation  contains  in  a  ten- 
minim  dose  |  minim  of  Chloroform,  £  minim  of 
Diluted  Hydrocyanic  Acid,  and  1-llth  grain 
of  Morphine  Hydrochloride, — that  is,  more 
than  four  times  the  proportion  of  Morphine 
Hydrochloride  present  in  the  corresponding 
preparation  of  the  British  Pharmacopoeia  of 
1885."   Br. 

This  is  the  official  substitute  for  chlorodyne, 
the  well-known  British  nostrum.  It  not  only 
differs  in  strength  (see  above)  from  the  prepa- 
ration formerly  official,  but  is  now  transparent.1 
(See  also  Chlorodyne,  p.  332.) 

Dote,  from  five  to  fifteen  minims  (0.3  to  0.9 
I 

TINCTURA  CIMICIFUG/E.  U.  S.,  Br. 

TINCTURE  OF  CIMICIFUQA 

(tlnc-tu'ra    clm-i-cif u-gae) 

Tinctura  Actseae  Racemosae  ;  Tinctura  Actaeae ;  Tinc- 
ture of  Acta>a  :  Tincture  of  Mack  Cohosh,  Tincture 
of  Mack  Snakeroot  :  Teinture  (alcoolg)  d'Actee  a 
Grappes.    Fr. ;   Clmlclfugantinktur,    O. 

*  "  Cimicifuga,  in  No.  40  powder,  two  hun- 
dred grammes  [or  7  ounces  av.,  24  grains]  ; 
Alcohol,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fiuidounces, 
6£  fluidrachms].  Moisten  the  Cimicifuga  with 
sixty  cubic  centimeters  [or  2  fiuidounces,  14 
minims]  of  Alcohol,  transfer  it  to  a  percolator, 
and,  without  pressing  the  powder,  allow  it  to 
stand,  well  covered,  for  six  hours;  then  pack 
it  firmly  and  pour  on  enough  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above 

1  Tinctura  Chloroformi  et  Morphinm  Composita,  B.  P.. 
1898 — Improved  Formula. — W.  Lyon  considers  it  desir- 
able that  the  formula  for  compound  tincture  of  chloro- 
form and  morphine  be  so  constructed  as  to  resemble 
the  1885  preparation  in  appearance,  and  to  be  given 
in  doses  of  20  to  30  drops  instead  of  10  drop  doses.  He 
finds  that  the  following  formula  gives  a  reliable  prep- 
aration which  does  not  separate,  and  is  miscible  with 
water  '  Chloroform,  60  Cc.  ;  morphine  hydrochloride, 
5  Gm  ;  diluted  hydrocyanic  acid,  45  Cc. ;  tincture  of 
Indian  hemp,  30  Cc.  ;  tincture  of  capsicum,  15  Cc. : 
oil  of  peppermint.  1  Cc.  ;  mucilage  of  gum  acacia, 
120  Cc  ■  treacle.  240  Cc.  :  liquid  extract  of  liquorice, 
l^O  Cc. ';  glycerin,  210  Cc. :  alcohol  (90  per  cent), 
154  Cc  or  sufficient  to  produce  1  liter.  (P.  </., 
June  21,   1902,   581.) 
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it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
twenty-four  hours.  Then  allow  the  percolation 
to  proceed  slowly,  pouring  on  sufficient  Alcohol 
to  obtain  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms]  of  Tincture."   U.  S. 

"  Cimicifuga,  in  No.  40  powder,  2  ounces 
(Imperial)  or  100  grammes;  Alcohol  (60  per 
cent.), a  sufficient  quantity.  Moisten  the  powder 
with  one  fluid  ounce  (Imp.  meas.)  or  fifty  cubic 
centimetres  of  the  Alcohol,  and  complete  the 
percolation  process.  The  resulting  Tincture 
should  measure  one  pint  (Imp.  meas.)  or  one 
thousand  cubic  centimetres."    Br. 

This  tincture  is  inferior  to  tbe  fluidextract, 
because  the  medicinal  powers  of  the  menstruum 
are  almost  equal  to  those  of  the  drug,  although 
dissimilar  in  therapeutic  action.  The  strength 
of  the  British  tincture  (1898)  was  injudiciously 
decreased  20  per  cent.,  and  it  is  now  only  half 
that  of  the  U.  S.  tincture. 

Dose,  from  one  to  two  fluidrachms  (3.75  to 
7.5  Cc). 

TINCTURA  CINCHONvE.    U.  S.,  Br. 

TINCTURE  OF  CINCHONA 

(tinc-tu'ra     cin-pho'nse ) 

Tinctura  Cinchona;  Flava? ;  Tincture  of  Yellow 
Cinchona ;  Tincture  of  Peruvian  Bark ;  Teinture 
(alcool6)  de  Quinquina  jaune,  Fr.  Cod. ;  Tinctura 
Chinas,  P.  G.,  Chinatinktur,  G. ;  Tintura  di  china,  It. 

* "  Cinchona,  in  No.  60  powder  (yielding 
not  less  than  4  percent,  of  anhydrous  ether- 
soluble  alkaloids),  two  hundred  grammes  [or 
7  ounces  av.,  24  grains] ;  Glycerin,  seventy-five 
cubic  centimeters  [or  2  fluidounces,  257  min- 
ims] ;  Alcohol,  Water,  each,  a  sufficient  quan- 
tity, to  make  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidrachms].  Mix  the 
Glycerin  with  six  hundred  and  seventy-five  cubic 
centimeters  [or  22  fluidounces,  396  minims] 
of  Alcohol  and  two  hundred  and  fifty  cubic 
centimeters  [or  8  fluidounces,  218  minims]  of 
Water.  Moisten  the  Cinchona  with  eighty  cubic 
centimeters  [or  2  fluidounces,  338  minims]  of 
the  menstruum,  transfer  it  to  a  percolator, 
and,  without  pressing  the  powder,  allow  it  to 
stand,  well  covered,  for  six  hours;  then  pack 
it  firmly  and  pour  on  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  pouring  on  first  the  re- 
mainder of  the  menstruum,  and  then  sufficient 
of  a  mixture  of  Alcohol  and  Water,  made  in 
the  same  proportions  as  before,  until  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6£ 
fluidrachms]  of  percolate  are  obtained.  Tinc- 
ture of  Cinchona,  when  assayed  by  the  process 
given  below,  should  contain  in  one  hundred 
cubic  centimeters  0.75  Gm.  of  anhydrous  ether- 
soluble  alkaloids  of  Cinchona."    U.  S. 


An  assay  process  was  appended  to  the  for- 
mula of  this  tincture  in  the  U.  S.  P.  (8th  Rev.). 
Assay.  U.  S.  (8th  Rev.).— "  Transfer  50 
Cc.  of  Tincture  of  Cinchona  to  an  evaporating 
dish,  and  evaporate  it  on  a  water-bath  until  it 
measures  about  10  Cc,  transfer  the  liquid  to 
a  bottle  having  the  capacity  of  about  180  Cc, 
rinsing  the  dish  with  10  Cc.  of  diluted  alcohol, 
then  assay  the  resulting  liquid  by  the  method 
given  under  Fluidextractum  Cinchonce  (page 
533),  with  the  exception  that  the  multiplication 
of  the  product  should  be  by  4  instead  of  20 ;  the 
result  will  represent  the  weight  in  grammes  of 
anhydrous  ether-soluble  alkaloids  contained  in 
one  hundred  cubic  centimeters  of  Tincture  of 
Cinchona."  U.  S. 

"  Red  Cinchona  Bark,  in  No.  40  powder,  4 
ounces  (Imperial)  or  200  grammes;  Alcohol 
(70  per  cent.),  a  sufficient  quantity.  Moisten 
the  powdered  Bark  with  four  fluid  ounces 
(Imp.  meas.)  or  two  hundred  cubic  centimetres 
of  the  Alcohol;  set  aside  for  twenty-four  hours 
in  a  closed  vessel;  percolate  with  more  of  the 
Alcohol,  until  fourteen  fluid  ounces  (Imp. 
meas.)  or  seven  hundred  cubic  centimetres  of 
percolate  have  been  collected;  press  the  marc; 
add  the  expressed  liquid  to  the  percolate;  set 
aside  for  twenty-four  hours;  filter. 

Take  ten  cubic  centimetres  of  the  resulting 
strong  tincture,  and  determine  its  proportion 
of  alkaloids  by  the  assay  process  given  under 
1  Extractum  Cinchona?  Liquidum/'  [See  page 
533.] 

Add  to  the  bulk  of  the  strong  tincture  such  a 
quantity  of  the  Alcohol  that  one  hundred 
cubic  centimetres  of  the  resulting  Tincture 
shall  contain  one  gramme  of  alkaloids.  Ten 
cubic  centimetres,  when  treated  by  the  assay 
process  described  under  '  Extractum  Cinchonas 
Liquidum,'  should  yield  an  amount  of  alkaloids 
representing  not  less  than  0.95  gramme  nor 
more  than  1.05  grammes,  in  one  hundred  cubic 
centimetres  of  the  Tincture."   Br. 

This  tincture  is  very  properly  made  with  a 
large  proportion  of  bark,  as  in  the  bitter  tinc- 
tures it  is  important  that  the  alcohol  should 
bear  as  small  a  proportion  to  the  tonic  prin- 
ciple as  possible.  Even  when  strongest,  how- 
ever, it  cannot,  in  ordinary  cases,  be  given  in 
doses  sufficiently  large  to  obtain  the  full  effect 
of  the  bark,  without  stimulating  too  highly. 
The  tincture  of  the  Br.  Pharm.  1898  is  now 
made  from  70  per  cent,  alcohol  instead  of  the 
old  menstruum  50  per  cent.,  and  is  assayed 
so  that  it  has  a  definite  strength  (100  Cc.  con- 
taining 1  Gm.  of  alkaloids) ;  these  are  un- 
doubted improvements.  (C.  D.,  1892,  325.) 
A  deposit  is  apt  to  form  in  the  tincture  when 
kept,  consisting  chiefly  of  cinchonic  red  holding 
probably  a  portion  of  the  alkaloids  in  com- 
bination. This  was  found  by  J.  Adams  to  be 
perfectly  dissolved  by  heat,  though  it  uniformly 
reappeared  on  the  cooling  of  the  tincture.  The 
addition  of  diluted  sulphuric  acid  did  not 
cause  its  solution,  and,  even  though  it  was 
removed  by  filtering  the  tincture,  the  deposition 
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was  afterwards  renewed.  (P.  /.,  April,  1868, 
470.)  In  reference  to  a  mode  of  obviating  in 
some  measure  this  tendency  to  deposition,  the 
reader  is  referred  to  the  statements  of  M. 
Vauflart  on  the  subject  of  deposition  in  the 
tinctures  prepared  by  percolation.  A.  B.  Tay- 
lor, in  experimenting  on  this  subject,  prepared 
a  tincture  in  which  the  menstruum  consisted  of 
two  parts  of  alcohol,  one  part  of  water,  and  one 
part  of  glycerin,  and  which  was  kept  three 
months  without  undergoing  deposition.  [A. 
J.  P.,  Jan.  1865,  50.)  This  suggested  the 
addition  of  glycerin  to  the  official  formula,  and 
there  can  be  no  doubt  that  the  tincture  has  been 
thereby  improved,  experience  having  demon- 
strated the  utility  of  glycerin  in  liquid  prepa- 
rations of  cinchona.  Tincture  of  cinchona  is 
rarely  employed,  but  may  be  used  as  a  tonic. 

Dose,    from    one    to    two    fluidrachms 
to  7.5  Cc). 

Off.  Prep. — Tinctura  Cinchonas  Composita.  Br. 

TINCTURA  CINCHON/E  COMPOSITA. 
U.  S.,  Br. 

COMPOUND  TINCTURE  OF  CINCHONA 

(tinc-tu'ra    cfa-fhS'na    eom-pflft~t*) 

Compound  Tincture  of  Peruvian  Bark  ;  Iluxham's 
Tincture  of  Hark  ;  Telntnre  de  Quinquina  compoaee, 
Kllxir  ttbrifoge  d'Hnxam,  Fr.;  Tinctura  China  com- 
posita, P.  d.  ;  /,i).samment?PBetzt«'  Chlnatlnktur,  G. 

* "  Red  Cinchona  (yielding  not  lew  than  5 
percent,  of  anhydrous  cinchona  alkaloids),  one 
hundred  grammes  [or  3  ounce-  aw.  231  grains]  ; 
Bitter  Orange  Peel,  eighty  gramme*  [or  2 
ounces  av.,  360  grains] ;  Serpentaria,  t 
grammes  [or  309  grains];  Glycerin,  seventy- 
five  cubic  centimeters  [or  2  fluidounces,  257 
minims];  Alcohol,  Water,  each,  a  mffrcieni 
quantity,  to  make  one  thousand  cubic  i 
meters  [or  33  fluidounces,  6 J  fluidrachms] . 
Mix  the  Glycerin  with  sir  hundred  and  ser. 
five  cubic  centimeters  [or  22  fluidounces,  396 
minims]  of  Alcohol  and  two  hundred  and 
fifty  cubic  centimeters  [or  8  fluidounces,  218 
minims]  of  Water.  Reduce  the  Red  Cinchona, 
Bitter  Orange  Peel  and  Serpentaria  to  a  No. 
60  powder,  moisten  this  powder  with  eighty  cubic 
centimeters  [or  2  fluidounces,  338  minims]  of 
the  menstruum,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand, 
well  covered,  for  six  hours;  then  pack  it  firmly 
and  pour  on  enough  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed 
slowly,  pouring  on  first  the  remainder  of  the 
menstruum,  and  then  sufficient  of  a  mixture 
of  Alcohol  and  Water,  made  in  the  same 
proportions  as  before,  to  obtain  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6J  flui- 
drachms] of  Tincture."   U.  S. 

"  Dried   Bitter-Orange  Peel,  well  bruised.   1 
ounce   (Imperial)   or  50  grammes;  Serpentary 


Rhizome,  in  No.  40  powder,  £  ounce  (Imp.)  or 
25  grammes;  Cochineal,  in  powder,  28  grains 
or  3.2  grammes;  Saffron,  55  grains  or  6.3 
grammes;  Tincture  of  Cinchona,  10  fi.  ounces 
(Imp.  meas.)  or  500  cubic  centimetres;  Alcohol 
(70  per  cent.),  a  sufficient  quantity.  Mix 
the  solid  ingredients  with  ten  fluid  ounces  (Imp. 
meas.)  or  five  hundred  cubic  centimetres  of 
the  Alcohol;  set  aside  in  a  closed  vessel  for 
seven  days,  agitating  frequently;  strain;  press 
the  marc;  mix  the  liquids;  add  the  Tincture  of 
Cinchona,  and  enough  of  the  Alcohol  to  pro- 
duce one  pint  (Imp.  meas.)  or  one  thousand 
cubic  centimetres  of  the  Compound  Tincture; 
set  aside  for  twenty-four  hours;  filter.  10 
cubic  centimetres,  when  treated  by  the  assay 
process  described  under  '  Extractum  Cinchona? 
Liquidom'  [page  533],  should  yield  not 
than  0.045  gramme  nor  more  than  0.055  gramme 
of  alkaloid.-.  2  cubic  centimetres  of  the  Com- 
pound Tincture  after  evaporation  should  leave  a 
residue  which  imparts  a  yellow  color  to  chloro- 
form."  Br. 

This  is  the  preparation  commonly  known 
by  the  name  of  ILuxham's  tincture  of  bark. 
It  differs  from  that  official  in  the  U.  S.  P. 
1890  only  in  the  alcoholic  strength  of  the  men- 
struum, which  is  now  about  in  the  proportion 
of  2.7  volumes  of  alcohol  to  1  volume  of 
water;  it  was  formerly  3  volumes  of  alcohol  to 
1  volume  of  water.  The  use  of  glycerin  is  an 
improvement,  precipitation  being  thus  largely 
prevented.    It  will  be  observed  that  the  drugs 

are  not  directed  in  the  powdered  state,  the 
intention  being  to  mix  the  drugs  together  and 
then  to  reduce  the  mixture  to  a  uniform  pow- 
der; in  this  way  the  volatile  principles  in  the 
Serpentaria  and  Orange  Peel  are  retained,  and 
thorough  exhaustion  by  percolation  is  secured. 
The  process  for  the  British  tincture  (1S9H) 
presents  some  novel  features.  Half  of  the 
quantity  of  the  tincture  is  first  made  from  four 
of  the  ingredients;  this  is  then  mixed  with  an 
equal  bulk  of  tincture  of  cinchona.  The  reason 
for  this  was  probably  to  avoid  assaying  a  mixed 
product  during  the  process;  but  the  final  test 
lias  to  deal  with  the  finished  tincture,  and 
the  utility  of  the  whole  method  is  doubtful. 
The  U.  S.  P.  process  uses  assayed  cinchona  bark, 
but  omits  an  assay  of  the  finished  tincture  be- 
cause the  presence  of  the  soluble  principles 
from  bitter  orange  peel  and  serpentaria  renders 
an  assay  process  impracticable  if  not  useless. 
Compound  tincture  of  cinchona  is  an  excellent 
stomachic  cordial  tonic,  too  feeble,  however, 
in  the  principles  of  cinchona  to  serve  as  a 
substitute  for  the  alkaloids  when  a  full  effect 
is  required. 

Dose,  one  to  two  fluidrachms  (3.75  to  7.5  Cc). 

TINCTURA   CINNAMOMI.    U.  S.,  Br. 

TINCTURE  OF  CINNAMON 

(tinc-tu'ra    cln-na-mo'mi) 

Teinture  (alcoole)  de  Oannelle,  Fr.  Cod.;  Tinctura 
Cinnamomi,  P.  G. :  Zimmttinktur,  G. ;  Tintura  alco- 
holica  de  canela,  Sp. 
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*  "  Saigon  Cinnamon,  in  No.  50  powder,  two 
hundred  grammes  [or  7  ounces  aw,  24  grains]  ; 
Glycerin,  seventy-five  cubic  centimeters  [or  2 
fluidounces,  257  minims] ;  Alcohol,  Water,  each, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6i  fluidraehms]. 
Mix  the  Glycerin  with  six  hundred  and  seventy- 
five  cubic  centimeters  [or  22  fluidounces,  396 
minims]  of  Alcohol  and  two  hundred  and  fifty 
cubic  centimeters  [or  8  fluidounces,  218  min- 
ims] of  Water.  Moisten  the  Saigon  Cinnamon 
with  eighty  cubic  centimeters  [or  2  fluidounces, 
338  minims]  of  the  menstruum,  transfer  it  to 
a  percolator,  and,  without  pressing  the  powder, 
allow  it  to  stand,  well  covered,  for  six  hours; 
then  pack  it  firmly  and  pour  on  enough  men- 
struum to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator, 
macerate  for  twenty-four  hours.  Then  allow 
the  percolation  to  proceed  slowly,  pouring  on 
first  the  remainder  of  the  menstruum,  and  then 
sufficient  of  a  mixture  of  Alcohol  and  Water, 
made  in  the  same  proportions  as  before,  to 
obtain  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidraehms]  of  Tincture."  U.  S. 

"  Cinnamon  Bark,  in  No.  40  powder,  4  ounces 
(Imperial)  or  200  grammes;  Alcohol  (70  per 
cent.),  a  sufficient  quantity.  Moisten  the  pow- 
der with  four  fluid  ounces  (Imp.  meas.)  or  two 
hundred  cubic  centimetres  of  the  Alcohol,  and 
complete  the  percolation  process.  The  result- 
ing tincture  should  measure  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres."  Br. 

The  British  tincture  (1898)  was  increased  60 
per  cent,  in  the  proportion  of  cinnamon.  This 
tincture  was  doubled  in  strength  in  the  U.  S.  P. 
(8th  Rev.);  it  has  the  aromatic  and  astringent 
properties  of  cinnamon,  and  may  be  used  as 
an  adjuvant  to  cretaceous  mixtures  and  astrin- 
gent infusions  or  decoctions.  By  long  keeping 
it  is  prone  to  gelatinize  and  become  unfit  for  use. 
According  to  Greenish,  this  can  be  prevented  by 
using  a  menstruum  composed  of  six  parts  of 
alcohol  and  two  parts  of  water.  (P.  J.,  Feb. 
1872,  641.) 

Dose,  one  to  four  fluidraehms  (3.75  to  15  Cc). 
It  is  an  agreeable  flavoring  to  other  tinctures. 

TINCTURA    COCCI.  Br. 

TINCTURE  OF  COCHINEAL 

(tinc-tu'ra    coe'ei) 

Teinture  (aleoolg)  de  Cochenille.  Fr.  Cod.;  Coche- 
nilletinktur,    O. 

"  Cochineal,  in  powder,  2  ounces  (Imperial) 
or  100  grammes;  Alcohol  (45  per  cent.),  1  pint 
(Imp.  meas.)  or  1000  cubic  centimetres.  Pre- 
pare by  the  maceration  process."  Br. 

This  is  valued  chiefly  for  imparting  color  to 
liquid  preparations.  It  may,  however,  be  given 
internally  in  nervous  affections. 

Dose,  from  twenty  minims  to  a  fluidrachm 
(1.3  to  3.75  Cc). 


TINCTURA  COLCHICI  SEMINIS. 

U.  S.  (Br.) 

TINCTURE  OF  COLCHICUM  SEED 

( tinc-tu'ra    col'jzhi-cl    sem'i-nls ) 

Tinctura  Colchici  Seminum,  Br. ;  Tinctura  Col- 
chici. U.  S.  1890;  Teinture  (alcoole)  de  semence 
de  Colchique,  Fr.  Cod. ;  Tinctura  Colchici,  P.  G.  ; 
Zeitlosentinktur,  O.;  Tintura  alcoholica  de  col- 
quico,    8p. 

*  "  Colchicum  Seed,  in  No.  50  powder  (con- 
taining not  less  than  0.55  percent,  of  colchi- 
cine), one  hundred  grammes  [or  3  ounces  aw, 
231  grains] ;  Alcohol,  Water,  each,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidraehms]. 
Mix  six  hundred  cubic  centimeters  [or  20  fluid- 
ounces,  138  minims]  of  Alcohol  with  four  hun- 
dred cubic  centimeters  [or  13  fluidounces,  252 
minims]  of  Water.  Moisten  the  Colchicum 
Seed  with  forty  cubic  centimeters  [or  1  fluid- 
ounce,  169  minims]  of  the  menstruum,  trans- 
fer it  to  a  percolator,  and,  without  pressing  the 
powder,  allow  it  to  stand,  well  covered,  for  six 
hours;  then  pack  it  firmly  and  pour  on  enough 
menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the 
percolation  to  proceed  slowly,  pouring  on  suffi- 
cient menstruum  to  obtain  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidraehms] 
of  percolate.  Tincture  of  Colchicum  Seed, 
when  assayed  by  the  process  given  below, 
should  contain  in  one  hundred  cubic  centimeters 
0.05  Gm.  of  colchicine."  U.  S. 

Assay.  U.  S.  (8th  Rev. )— "  Transfer  100 
Cc.  of  Tincture  of  Colchicum  Seed  to  an  evap- 
orating dish,  and  evaporate  it  on  a  water-bath 
until  it  measures  about  10  Cc.  Add,  if  neces- 
sary, sufficient  alcohol  to  dissolve  any  separated 
substance,  and  then  assay  the  resulting  liquid 
by  the  method  given  under  Fluidextractum  Col- 
chici Seminis  (page  535),  with  the  exception 
that  the  multiplication  of  the  product  by  10 
be  omitted;  the  result  will  represent  the  weight 
in  grammes  of  colchicine  contained  in  one  hun- 
dred cubic  centimeters  of  Tincture  of  Colchicum 
Seed."  U.  S. 

"  Colchicum  Seeds,  in  No.  30  powder,  4 
ounces  (Imperial)  or  200  grammes;  Alcohol 
(45  per  cent.),  a  sufficient  quantity.  Moisten 
the  powder  with  two  and  a  half  fluid  ounces 
(Imp.  meas.)  or  one  hundred  and  twenty-five 
cubic  centimetres  of  the  Alcohol,  and  complete 
the  percolation  process.  The  resulting  Tincture 
should  measure  one  pint  (Imp.  meas.)  or  one 
thousand  cubic  centimetres.  This  preparation 
is  made  with  rather  more  than  one  and  a  half 
times  the  proportion  of  Colchicum  Seeds  or- 
dered for  the  corresponding  preparation  in  the 
British  Pharmacopoeia  of  1885."   Br. 

The  strength  of  this  tincture  was  lowered 
to  10  per  cent,  hi  the  U.  S.  P.   (8th  Rev.)  to 
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comply  with  the  rule  adopted  for  potent  tinc- 
tures (see  page  1293).  An  assay  process  was 
also  appended. 

It  was  at  one  time  supposed  that  the  tincture 
was  quite  as  effective  made  from  the  unbruised 
as  from  the  bruised  seeds,  but  the  opinion  has 
been  shown  to  be  erroneous.  (A.  J.  P.,  xxvi. 
120.)  See  also  a  paper  by  N.  Rosen wasser, 
Ibid.,  1877,  436.  Subsequently  L.  I.  Morris 
showed  that  if  the  whole  seeds  were  digested 
with  hot  diluted  alcohol  they  could  be  perfectly 
exhausted.  (A.  J.  P.,  1881,  p.  C.)  Maisch 
recommended,  as  a  convenient  method  of  com- 
minuting the  seeds,  to  macerate  them  for  two 
or  three  days  in  a  portion  of  the  menstruum, 
then  to  remove  them  and  bruise  them  in  a  clean 
iron  mortar,  taking  care  that  none  of  the  men- 
struum or  of  the  seeds  should  be  wasted. 
(Ibid.,  xxviii.  514.) 

This    tincture    ]>•  he    properties    of 

colchicum,  and  may  be  given  whenever  that 
medicine  is  indicated,  but  the  wine,  containing 
less  alcohol,  is  generally  preferred. 

Dose,  from  fifteen  to  thirty  minims  (0.9  to 
1.8  Cc),  to  be  repeated  with  caution. 

TINCTURA  CONII.  Br. 

TINCTURE  OF  CONIUM 

(tinc-tu'ra    co-nil) 

Tinctura  Conli  Fractal,  Iir  1874  ;  Tincture  of 
Hemlock  Fruit;  Telnture  (alcool$)  de  Clgue  (feullle), 
Ft.  Cod.;  Schlerllngstiuktur.  (J. 

"  Conium  Fruit,  recently  reduced  to  No.  40 
powder,  4  ounces  (Imperial)  or  200  grammes; 

Alcohol  (70  per  cent.),  a  sufficient  quantity. 
Moisten  the  powder  with  four  fluid  ounces 
(Imp.  meas.)  or  two  hundred  cubic  eenthnetree 

of  the  Alcohol,  and  complete  the  percolation 
process.  The  resulting  Tincture  should  meas- 
ure one  pint  (Imp.  meas.)  or  one  thousand 
cubic    centimetres."    Br. 

This  tincture  was  not  admitted  to  the  U.  S.  P. 
1890;  the  formula  of  the  tincture  official  in 
1880  is  appended.1  The  British  tincture  (1898) 
was  increased  60  per  cent,  in  strength  over  the 
tincture  of  the  Br.  Ph.  1885.  A  strong  odor 
of  coniine  should  be  emitted  by  the  tincture 
upon  the  addition  of  an  alkali.  Meniere  states 
that  it  lets  fall,  on  standing,  a  yellow  miliary 
deposit,  resembling  drops  of  oil,  the  form  of 
which  is  modified  under  pressure.  According 
to  the  experiments  of  John  Harley  of  London 
(P.  J.,  Jan.  1867,  414),  the  British  tincture  is 
an  uncertain  preparation,  two  fluidounces  of  it 
sometimes  failing  to  produce  any  effect.     The 

1  "  Conium,  in  No.  30  powder,  one  hundred  and 
fifty  parts  [or  four  and  three-quarter  ounces  av.]  : 
Diluted  Hydrochloric  Acid,  four  parts  [or  one 
fluidrachm]  :  Diluted  Alcohol,  a  sufficient  quantity,  to 
make  one  thousand  parts  [or  two  pints].  Moisten 
the  powder  with  forty-five  parts  [or  two  fluidounces] 
of  Diluted  Alcohol,  previously  mixed  with  the  Diluted 
Hydrochloric  Acid,  and  macerate  for  twenty-four 
hours;  then  pack  it  moderately  in  a  conical "  glass 
percolator,  and  gradually  pour  Diluted  Alcohol  upon 
it,  until  one  thousand  parts  |  or  two  pints]  of  tinc- 
ture are  obtained."       U.   S.   1880. 


U.  S.  P.  1880  tincture  was,  however,  about  30 
per  cent,  stronger  than  the  British,  and  cannot 
be  considered  inert  if  care  be  taken  to  select 
the  conium  fruit  properly. 

Commencing  dose,  thirty  minims  (1.8  Cc), 
to  be  increased  if  necessary. 

TINCTURA  CROCI.  Br. 

TINCTURE  OF  SAFFRON 

(tinc-tu'ra   cro'ci) 

Teinture  (alcoolS)  de  Safran,  Fr.  Cod.;  Safran- 
tinktur,    O. 

"  Saffron,  1  ounce  (Imperial)  or  50  gram- 
mes; Alcohol  (60  per  cent.),  one  pint  (Imp. 
meas.)  or  1000  cubic  centimetres.  Prepare  by 
the  maceration  process."    Br. 

Tincture  of  saffron  was  official  in  the  U.  S. 
P.  1890. 1  This  tincture  possesses  all  the  prop- 
erties of  saffron,  but  Is  of  little  other  use  then 
to  give  color  to  mixtures. 

Dose,  from  one  to  three  fluidrachms  (3.75  to 
11.25  Cc). 

TINCTURA  CUBEB>E.  Br. 

TINCTURE  OF  CUBEB 

(tinc-tu'ra  ca-be'bae) 

Tincture  of  Oubebs ;  Telnture  (alcoolg)  de  Cubebe, 
Fr.  Cod.;  Kubebentlnktur,   O. 

"  Cubebe,  in  powder,  4  ounces  (Imperial)  or 
1200  grammes;  Alcohol  (90  per  cent.),  a  suffi- 
innl  quantity.  Moisten  the  powder  with  two 
fluid  ounces  (Imp.  meas.)  or  one  hundred  cubic 
centimetres  of  the  Alcohol,  and  complete  the 
percolation  process.  The  resulting  Tincture 
should  measure  one  pint  (Imp.  meas.)  or  one 
thousand  cubic  centimetres."    Br. 

The  U.  S.  P.  1880  tincture  was  about  25  per 
cent,  weaker  than  that  of  the  U.  S.  P.  1870,  a 
change  which  was  very  unfortunate,  almost  de- 
stroying any  therapeutic  value  the  preparation 
may  have  had.  The  U.  S.  P.  1890  tincture, 
which  is  double  the  strength  of  the  former  tinc- 
ture, undoubtedly  represents  cubeb.2  Its  use- 
fulness was  not  sufficient,  however,  to  warrant 
its  being  retained  in  the  present  Pharmacopoeia. 
The    British    tincture    (1898)    is   60    per   cent. 

1  "  Saffron,  one  hundred  grammes  [or  3  ounces  av., 
231  grains]  :  Diluted  Alcohol,  a  sufficient  quantity, 
to  make  one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6%  fluidrachms].  Moisten  the  Saffron  with 
one  hundred  cubic  centimeters  [or  3  fluidounces,  183 
minims]  of  Diluted  Alcohol,  and  macerate  for  twenty- 
four  hours  ;  then  pack  it  firmly  in  a  cylindrical  per- 
colator, and  gradually  pour  Diluted  Alcohol  upon  it, 
until  one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  GY2  fluidrachms]  of  Tincture  are  obtained."  U. 
S.   1890. 

2  "  Cubeb.  in  No.  30  powder,  two  hundred  grammes 
[or  7  ounces  av..  24  grains]  ;  Alcohol,  a  sufficient 
quantitif.  to  make  one  thousand  cubic  centimeters 
Tor  33  fluidounces,  6%  fluidrachms].  Moisten  the  pow- 
der with  one  hundred  cubic  centimeters  [or  3  fluid- 
ounces.  183  minims]  of  Alcohol,  and  macerate  for 
twenty-four  hours:  then  pack  it  firmly  in  a  cylin- 
drical percolator,  and  gradually  pour  Alcohol  upon 
it,  until  one  thousand  cubic  centimeters  \ot  33  fluid- 
ounces.  6V.  fluidrachms]  of  Tincture  are  obtained." 
V.    8.   1890. 
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stronger  than  the  one  formerly  official,  and  is 
now  identical  with   the  U.   S.  P.   1890   prep- 
aration. 
Dose,  one  to  two  fluidrachms  (3.75  to  7.5  Cc). 

TINCTURA  DIGITALIS.  U.  S.,  Br. 

TINCTURE  OF  DIGITALIS 

( tmc-tu'ra   dig-i-ta'lls ) 

Tincture  of  Foxglove  ;  Teinture  (alcooie)  de  Digi- 
tate, Fr.  Cod.;  Tinctura  Digitalis.  P.  G.;  Fingerhut- 
tinktur,  G. ;  Tintura  di  digitale,  /*.;  Tintura 
aleoholica  de  digital,  Sp. 

*  "  Digitalis,  in  No.  60  powder,  one  hundred 
grammes  [or  3  ounces  av.,  231  grains] ;  Di- 
luted Alcohol,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms].  Moisten  the  Digitalis  with 
forty  cubic  centimeters  [or  1  fluidounce,  169 
minims]  of  Diluted  Alcohol,  transfer  it  to  a 
percolator,  and,  without  pressing  the  powder, 
allow  it  to  stand,  well  covered,  for  six  hours; 
then  pack  it  firmly  and  pour  on  enough  men- 
struum to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator, 
macerate  for  twenty-four  hours.  Then  allow 
the  percolation  to  proceed  slowly,  pouring  on 
sufficient  menstruum  to  obtain  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms] of  Tincture."  U.  S. 

"  Digitalis  Leaves,  in  No.  20  powder,  2£ 
ounces  (Imperial)  or  125  grammes;  Alcohol 
(60  per  cent.),  a  sufficient  quantity.  Moisten 
the  powder  with  two  fluid  ounces  (Imp.  meas.) 
or  one  hundred  cubic  centimetres  of  the  Alcohol, 
and  complete  the  percolation  process.  The  re- 
sulting Tincture  should  measure  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres."  Br. 

In  preparing  this  tincture,  great  attention 
should  be  paid  to  the  selection  of  the  leaves, 
according  to  the  rules  laid  down  under  the  head 
of  Digitalis.  From  a  neglect  of  these  it  is  likely 
to  be  weak  or  inefficient.  C.  Focke  (Deutsche 
Aerzte  Zeitung)  recommends  keeping  tincture 
of  digitalis  protected  from  the  light.  The  ex- 
pressed juice  of  the  leaves,  preserved  by  means 
of  alcohol,  prepared  as  the  British  Succi,  would 
probably  be  found  to  be  a  useful  preparation. 
(See  page  1199.)  Tincture  of  digitalis  pos- 
sesses all  the  virtues  of  that  drug,  and  af- 
fords a  convenient  method  of  administering  it, 
especially  in  mixtures.  It  is  said  by  Meniere 
to  deposit  on  standing  a  green  oily  matter,  and 
some  white  lance-shaped  crystals  soluble  in  an 
excess  of  acid.  (J.  P.  C,  Avril,  1861,  p.  289.) 
The  present  U.  S.  preparation  is  weaker  (one- 
third)  than  that  of  the  U.  S.  P.  1890. » 

1  Fat-free  tincture  of  digitalis  is  recommended  by 
J.  W.  England  (Proc.  Penna.  Pharm.  Assoc.,  1899, 
158).  It  is  made  bv  exhausting  the  leaves,  freshly 
ground  to  a  No.  60  powder,  with  purified  petroleum 
benzin,  either  bv  maceration,  or  by  maceration  and 
percolation,  as  may  be  most  convenient.  The  residue 
is  then  dried  to  remove  all  odor  of  benzin,  the  best 
results  being  obtained  by  exposure  to  the  sunlight 
as    well    as   air.     The    tincture    is   then    made    by    the 

(80) 


Dose,  from  ten  to  thirty  minims  (0.6  to  1.8 
Cc),  repeated  two  or  three  times  a  day,  and 
increased  if  necessary,  but  with  caution;  a  flui- 
drachm,  representing  about  six  grains  of 
digitalis,  may  be  given  on  occasion  as  a  single 
dose. 

TINCTURA  ERGOTyE  AMMONIATA.  Br. 

AMMONIATED  TINCTURE  OF  ERGOT 

( tinc-tu'ra    er'go-tae   ^m-mo-ni-a'tJi ) 

Tinctura  Secalis  Cornuti  Ammoniata ;  Teinture 
Ammoniacale  de  Seigle  Ergots,  Fr.;  Ammoniakalische 
Mutterkorntinktur,   G. 

"Ergot,  in  No.  20  powder,  5  ounces  (Im- 
perial) or  250  grammes;  Solution  of  Ammonia,  2 
fl.  ounces  (Imp.  meas.)  or  100  cubic  centimetres; 
Alcohol  (60  per  cent.),  a  sufficient  quantity. 
Mix  the  Solution  of  Ammonia  with  eighteen 
fluid  ounces  (Imp.  meas.)  or  nine  hundred 
cubic  centimetres  of  the  Alcohol;  moisten  the 
powder  with  two  fluid  ounces  (Imp.  meas.)  or 
one  hundred  cubic  centimetres  of  this  mixture, 
and  percolate  with  the  remainder;  press  the 
marc;  mix  the  expressed  liquid  with  the  per- 
colate; add  enough  of  the  Alcohol  to  form 
one  pint  (Imp.  meas.)  or  one  thousand  cubic 
centimetres  of  the  Tincture;  set  aside  for 
twenty-four  hours;  filter."  Br. 

This  is  a  new  official  tincture  of  the  Br.  Ph. 
1898;  it  differs  from  the  tincture  recommended 
by  the  British  Pharmaceutical  Conference  in 
the  use  of  solution  of  ammonia  in  place  of 
aromatic  spirit  of  ammonia. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to  3.75  Cc). 

TINCTURA  FERRI  CHLORIDI. 
U.  S.    (Br.) 

TINCTURE  OF  FERRIC  CHLORIDE 

(tinc-tu'ra    fer'rl   phlo'ri-dl) 

"A  hydro-alcoholic  solution  of  Ferric  Chlo- 
ride [FeCls  =  161.04]  containing  not  less  than 
13.28  percent,  of  the  anhydrous  salt,  corre- 
sponding to  4.6  (4.58)  percent,  of  metallic 
iron."    U.  S. 

Tinctura  Ferri  Perchloridi,  Br. ;  Tincture  of 
Chloride  of  Iron  ;  Tinctura  Ferri  Muriatis ;  Tincture 
of  Perchloride  of  Iron  ;  Tincture  of  Muriate  of  Iron  ; 
Tinctura  Ferri  Sesquichloridi  ;  Teinture  de  Perchlo- 
rure  de  Fer,  Fr. ;  Eisenchloridtinktur,  G. 

*  "  Solution  of  Ferric  Chloride,  three  hundred 
and  fifty  cubic  centimeters  [or  11  fluidounces, 
401  minims] ;  Alcohol,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,    6J   fluidrachms].     Mix   the    Solu- 

official  process  from  100  grammes  (original  weight  of 
the  powder),  with  this  difference  that  only  980  Cc. 
of  percolate  instead  of  1000  Cc.  are  obtained. 
Ammonia  water  is  then  carefully  added  to  neutraliza- 
tion, for  which  from  10  to  15  Cc.  are  required,  and 
the  final  measure  is  made  up  with  diluted  alcohol 
to  1000  Cc.  The  product  is  a  deep  reddish-brown, 
almost  black  liquid,  of  a  not  unpleasant  odor  and 
pure  bitter  taste,  free  from  the  acridity  of  the  official 
tincture  (see  also  Scoville's  paper,  D.  C,  1904,  93). 
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tion  with  enough  Alcohol  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms].  Let  the  Tincture  stand,  in  a  closely 
covered  vessel,  protected  from  light,  at  least 
three  months;  then  transfer  it  to  glass-stop- 
pered bottles,  and  keep  it  protected  from  light." 
U.  S. 

"  Strong  Solution  of  Ferric  Chloride,  5  /?. 
ounces  (Imperial  measure)  or  250  cubic  centi- 
metres; Alcohol  (90  per  cent.),  5  fl.  ounces 
(Imp.  meas.)  or  250  cubic  centimetres;  Distilled 
Water,  a  sufficient  quantity.  Mix  the  Strong 
Solution  of  Ferric  Chloride  with  the  Alcohol; 
add  sufficient  Distilled  Water  to  produce  one 
pint  (Imp.  meas.)  or  one  thousand  cubic  centi- 
metres of  the  Tincture."  Br. 

This  tincture  does  not  differ  materially  from 
that  official  in  1880,  the  change  due  to  making 
one  by  weight  and  the  other  by  volume,  and  the 
rounding  of  the  figures,  causing  a  difference  in 
specific  gravity, — the  U.  S.  P.  1880  tincture  hav- 
ing the  sp.  gr.  0.0S0  and  the  U.  S.  P.  1890 
tincture  that  of  0.000,  the  latter  thus  being 
slightly  weaker.  In  the  U.  S.  P.  (8th  Rev.) 
the  quantity  of  Solution  of  Ferric  Chloride, 
used  in  making  1000  Co.  of  the  tincture,  is  in- 
creased from  250  (V.  to  .'550  Cc.  on  account  of 
the  reduction  in  strength  of  the  solution  from 
13  per  cent,  of  metallic  iron  to  10  per  cent.  The 
strength  of  the  new  tincture,  in  ferric  chloride, 
remains  practically  the  same  as  the  L890  prepa- 
ration. 

The  U.  S.  formula  of  1870  appeared,  in  re- 
spect to  the  precise  method  of  proceeding,  to 
he  copied  from  that  of  E.  R.  Squibb,  published 
in  J.  ./.  /'.  (1857,  p.  290). >  Iron  wire  WSJ 
chosen  as  the  form  of  iron  to  he  used,  because 
it  is  generally  the  purest.  This,  which  was  in 
very  slight  excess,  was  first  treated  with  a 
portion  of  the  hydrochloric  acid,  which  formed 
with  it  ferrous  chloride,  with  the  escape  of 
hydrogen,  producing  effervescence.  The  action 
was  allowed  to  go  on  spontaneously  until 
effervescence  ceased,  and  was  then  aided  by  heat, 
which  caused  the  saturation  of  the  acid  used. 
The  solution  being  tiltered,  the  remainder  of  the 
hydrochloric  acid  was  added,  and  afterward- 
the  nitric  acid  gradually,  the  liquid  having 
been  heated  to  the  boiling  point  before  the  latter 
addition.  The  nitric  acid  was  decomposed, 
with  the  escape  of  nitrous  fumes  producing 
effervescence,  while,  through  the  influence 
of  a  portion  of  its  oxygen  and  the  additional 
portion  of  hydrochloric  acid,  the  ferrous 
chloride  was  converted  into  ferric  chloride,  the 
conversion  being  completed  when  the  effer- 
vescence ceased  and  the  previous  green  color 
had  been  changed  to  a  reddish  brown.  The 
precise  reactions  by  which  these  changes  are 
effected  have  been  explained  elsewhere.  (See 
Ferri  Chloridum,  page  494.  and  Liquor  Ferri 
Chloridi,  page  713.)  In  the  revision  of  1870 
the  process  was  divided  into  two  parts,  and  a 
new  preparation,  Liquor  Ferri  Chloridi,  intro- 

1  This  process  of  Squibb  was  given  in  a  note  in  the 
eleventh  edition  of  the  U.  S.  Dispensatory,  page  1052. 


duced.  When  this  is  added  to  the  alcohol,  the 
latter  reacts  gradually  with  the  acid,  producing 
a  small  proportion  of  an  ether  which  gives  a 
peculiar  flavor  to  the  tincture  and  probably 
modifies  in  some  degree  its  influence  on  the  sys- 
tem. For  this  reason  it  is  preferable  to  keep 
the  tincture  a  year  before  dispensing,  and  the 
official  direction  is  to  keep  it  at  least  three 
months. 

Properties — Tineture  of  ferric  chloride  is 
officially  described  as  "a  bright,  brownish 
liquid,  having  a  slightly  ethereal  odor,  a  very 
astringent  styptic  taste,  and  an  acid  reaction. 
Specific  gravity:  about  1.005  at  25°  C.  (77° 
F.).  The  Tincture  yields  a  brownish-red  pre- 
cipitate with  ammonia  water,  a  blue  one  with 
potassium  ferrocyanide  T.S.,  and  a  white  one, 
insoluble  in  nitric  acid,  with  silver  nitrate  T.S. 
After  the  Tincture  has  been  exposed  for  some 
time  to  daylight,  it  yields  a  greenish  or  greenish- 
blue  color  with  potassium  ferricyanide  T.S., 
showing  the  presence  of  some  ferrous  salt,  due 
to  reduction.  On  adding  a  clear  crystal  of 
ferrous  sulphate  to  a  cooled  mixture  of  equal 
volumes  of  concentrated  sulphuric  acid  and  a 
diluted  portion  of  the  Tincture  (1  in  10),  the 
Crystal  should  not  become  colored  brown,  nor 
should  there  be  a  brownish-black  zone  developed 
around  it  (ahsence  of  nitric  acid).  Evaporate 
2.22  (Jin.  of  the  Tincture  to  dryness  on  a  water- 
bath,  add  2  Cc.  of  hydrochloric  acid  and  5  Cc. 
of  solution  of  hydrogen  dioxide,  and  again 
evaporate  the  mixture  to  dryness;  dissolve  the 
residue  in  10  ( V.  of  water,  pour  the  solution 
into  a  glass-stoppered  bottle  having  a  capacity 
of  aboul  100  (  c.,  rinsing  the  vessel  with  10  Cc. 
more  of  water,  add  1  Co.  of  hydrochloric  acid 
and  1  Ghn.  of  potassium  iodide,  and  keep  the 
mixture  for  half  an  hour  at  a  temperature  of 
40°  C.  (104°  P.),  then  cool  and  add  a  little 
Btarcb  T.8.;  it  should  require  not  less  than  18.3 
Cc.  of  tenth-normal  sodium  thiosulphate  V.S. 
to  discharge  the  blue  color  of  the  liquid  (each 
Cc.  of  the  volumetric  solution  used  indicating 
0.25  percent,  of  metallic  iron)."  C.  8.*  The 
tincture  is  decomposed  by  the  alkalies,  alkaline 
earths  and  their  carbonates,  astringent  vege- 
table infusions,  and  mucilage  of  acacia,  which 
produces  with  it  a  brown  semi-transparent  jelly. 
All  these  substances  are,  therefore,  incompatible 
with  it  in  prescriptions.3 

2  J.  C  Wharton  has  noticed  in  the  tincture  silky 
asbestos-like  crystals,  which  he  believes  are  due  to 
an  action  of  the  acids  upon  the  glass  in  which  the 
drug  is  prepared.  (A.  J.  P.,  xlii.  107.)  Dr.  Battey 
believes  these  crystals  to  be  calcium  sulphate.  (fhi/J., 
xlii.  207.) 

3  Bcstuchef's  tincture,  which  is  much  used  In  Europe, 
is  simply  a  solution  of  ferric  chloride  in  a  mixture 
of  one  measure  of  ether  and  three  or  four  measures 
of  alcohol.  I'r.  Mayer  recommends  that  the  ferric 
chloride  should  be  prepared  by  passing  chlorine 
through  a  solution  of  ferrous  chloride,  until  a  solution 
of  potassium  ferricyanide  no  longer  produces  a  blue 
precipitate,  and  then  evaporating  by  a  water-bath. 
In  this  mode  crystals  of  ferric  chloride  are  obtained, 
one  ounce  of  which  is  to  be  dissolved  in  twelve  ounces 
of  ether  mixed  with  four  times  its  bulk  of  alcohol. 
The  solution  may  be  rendered  colorless,  if  desired, 
by  exposure  to  the  direct  rays  of  the  sun.  (N.  Y.  J. 
Pharrn.,  i.  233.)  This  decolorization,  however, 
is  effected  by  a  chemical  change  which  somewhat  alters 
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Uses. — This  is  one  of  the  most  active  and 
certain  preparations  of  iron,  usually  acceptable 
to  the  stomach,  and  much  employed  for  the 
purposes  to  which  the  chalybeates  generally  are 
applied.  It  is  somewhat  diuretic,  and  acts  as  a 
slightly  stimulant  astringent  upon  the  genito- 
urinary organs.  It  is  very  valuable  iu  connec- 
tion with  tincture  of  cantharides  in  gleet,  and 
is  very  largely  used  in  chronic  Bright's  disease. 
In  passive  hemorrhages  from  the  uterus,  kid- 
neys, and  bladder  it  has  been  thought  to  act 
advantageously.  It  is  the  standard  remedy  in 
erysipelas ;  but  in  scarlatina,  diphtheria,  and 
purulent  infection  of  the  blood,  experience  has 
shown  it  to  be  of  very  little  value,  and  as  a 
styptic  it  is  inferior  to  the  solution  of  the  sub- 
sulphate.  In  acute  febrile  diseases,  as  erysipe- 
las, the  dose  should  be  repeated  every  two  hours. 
It  should  be  given  well  diluted,  and  taken 
through  a  glass  tube  as  it  is  very  prone  to 
injure  the  teeth. 

Dose,  five  to  thirty  minims  (0.3  to  1.8  Cc.)^ 
which  may  be  gradually  increased. 

Off.  Prep. — Liquor  Ferri  et  Ammonii  Acetatis, 
U.  8. 


TINCTURA  GALUE.    U.  S. 

TINCTURE  OF  NUTOALL 

(tinc-tu'rg.   gal'lae) 

Tinctura  Gallarum,  P.  O. ;  Tincture  of  Galls  ;  Tein- 
ture  (alcoolg)  deNoixdeGalle,  Fr.;  Gallapfeltinktur,  O. 

* "  Nutgall,  in  No.  40  powder,  two  hun- 
dred grammes  [or  7  ounces  av.,  24  grains] ; 
Glycerin,  one  hundred  cubic  centimeters  [or  3 
fluidounces,  183  minims] ;  Alcohol,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms].  Mix 
the  Glycerin  with  nine  hundred  cubic  centimeters 
[or  30  fluidounces,  208  minims]  of  Alcohol. 
Introduce  the  Nutgall,  without  moistening  it, 
into  a  glass  percolator,  shaking  down  the  pow- 

the  character  of  the  preparation.  The  ferric  chloride 
becomes  ferrous  chloride  by  the  loss  of  a  portion  of 
its  chlorine,  which,  by  abstracting  hydrogen  from  the 
alcohol,  becomes  hydrochloric  acid  :  and  this  reacts 
with   unaltered   alcohol    to   form   ethyl   chloride. 

A.  ('ushman  recommends  the  following  process  for 
the  above  tincture  :  He  first  prepares  the  crystals  of 
the  sesquiehloride  bv  dissolving  two  ounces  of  iron 
filings  in  a  mixture  of  eight  fluidounces  of  hydro- 
chloric acid  and  four  of  distilled  water,  then  adding 
four  fluidrachms  of  nitric  acid,  evaporating  to  a 
pellicle,  and  setting  aside  to  crystallize.  The  crystals, 
having  been  washed  In  alcohol,  and  afterwards  redis- 
solved  and  crystallized,  are  to  be  dissolved  in  a  mix- 
ture of  two  parts  of  alcohol  and  one  of  ether,  the 
proportion  being  an  ounce  of  the  crystals  to  twelve 
fluidounces  of  the  mixture.  After  solution,  the  liquid 
is  to  be  filtered,  and  exposed  for  48  hours  to  the  direct 
rays  of  the  sun.  (A.  J.  P.,  xxix.  461;  from  Am. 
Med.  Gas.)  ,     n 

Tasteless  Tincture  of  Ferric  Chloride. — .7.  Creuse 
introduced  this  preparation.  We  have  used  the  fol- 
lowing formula  for  it :  Solution  of  Ferric  Chloride, 
TJ.  S.  P.,  1  fluidounce  ;  Citric  Acid,  544  grains; 
Sodium  Carbonate,  1000  grains,  or  q.  s.  ;  Water,  dis- 
tilled. 1  fluidounce:  Alcohol,  q.  s.  Dissolve  the  citric 
add  in  the  distilled  water,  and  heat  to  the  boiling 
point,  gradually  adding  the  sodium  carbonate  until 
the  acid  is  saturated.  Mix  this  with  the  iron  solu- 
tion, which  will  now  assume  a  beautiful  green  color, 
and  make  up  the  measure  to  4  fluidounces  with 
alcohol. 


der  evenly  and  compactly,  and  pour  on  sufficient 
of  the  menstruum  to  saturate  it  and  leave  a 
stratum  above  it.  Allow  the  percolation  to  pro- 
ceed slowly,  pouring  on  the  remainder  of  the 
menstruum,  and  then  sufficient  Alcohol  to  obtain 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms]  of  Tincture."   TJ.  S. 

The  tincture  of  galls  is  powerfully  astrin- 
gent, but  is  more  used  as  a  test  than  as  a 
medicine.  The  present  official  tincture  is  about 
one-third  stronger  than  that  of  the  U.  S.  P. 
1870.  When  long  kept,  it  ceases  to  evince  the 
reactions  of  tannic  acid,  in  consequence  of  the 
conversion  of  this  into  gallic  acid. 

Dose,  from  one  to  three  fluidrachms  (3.75 
to  11.25  Cc). 

TINCTURA  GAMBIR  COMPOSITA. 
U.  S.  (Br.) 

COMPOUND  TINCTURE  OF    GAMBIR 

[To  replace  Tinctura  Catechu  Composita,  Phartn.  1890, 
Compound  Tincture  of  Catechu] 

(tlnc-tu'ra    gam/bir    com-pos'i-ta ) 

Tinctura  Catechu,  Br.;  Tincture  of  Catechu; 
Teinture  (alcool6)  de  Cachou,  Fr.  Cod.;  Tinctura 
Catechu,  P.  G.;  Katechutinktur,  O. 

*  "  Gambir,  in  No.  50  powder,  fifty  grammes 
[or  1  ounce  av.,  334  grains] ;  Saigon  Cinnamon, 
in  No.  50  powder,  twenty-five  grammes  [or  386 
grains] ;  Diluted  Alcohol,  a  sufficient  quantity, 
to  make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6 \  fluidrachms].  Macerate  the 
Gambir  and  Saigon  Cinnamon  in  a  stoppered 
container,  in  a  moderately  warm  place,  with 
seven  hundred  and  fifty  cubic  centimeters  [or 
25  fluidounces,  173  minims]  of  Diluted  Alcohol 
during  forty-eight  hours,  with  frequent  agita- 
tion; then  filter  through  purified  cotton,  or  a 
plain  filter,  and,  when  the  liquid  has  drained 
oft"  completely,  pass  enough  menstruum  through 
the  residue  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6J  fluidrachms]  of 
Tincture."   U.  S. 

"  Catechu,  in  coarse  powder,  4  ounces  (Im- 
perial) or  200  grammes;  Cinnamon  Bark, 
bruised,  1  ounce  (Imp.)  or  50  grammes;  Al< 
(60  per  cent.),  1  pint  (Imp.  meas.)  or  1000 
cubic  centimetres.  Prepare  by  the  maceration 
process."  Br. 

The  name  of  this  tincture  was  changed  at 
the  1S80  revision,  so  that  it  more  accurately  in- 
dicated its  composition  than  did  its  former 
name.  In  the  TJ.  S.  P.  (8th  Rev.)  the  name 
was  again  changed  to  Tinctura  Gambir  Com- 
posita. This  was  due  to  the  introduction  of 
gambir  in  place  of  catechu  (see  Gambir).  The 
present  tincture  is  one-half  the  strength  of  the 
U.  S.  P.  1890  compound  tincture  of  catechu. 
Cinnamon  has  been  present  in  the  tincture  of 
catechu  of  former  Pharmacopoeias  in  the  same 
relatively  large  proportion, — 2  parts  of  cinna- 
mon to  3  parts  of  i, — and  this  dispro- 
portion   has    been    usually    overlooked.       The 
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present  tincture  contains  2  parts  of  gambir  to 
1  part  of  cinnamon.  The  British  tincture 
(1898)  was  increased  60  per  cent,  in  the  pro- 
portion of  catechu,  and  is  now  four  times  the 
strength  of  the  U.  S.  tincture.  This  is  a  grateful 
astringent  tincture,  useful  in  all  cases  to  which 
catechu  is  applicable  and  in  which  small  quanti- 
ties of  spirit  are  not  objectionable.  It  may 
often  be  advantageously  added  to  cretaceous 
mixtures  in  diarrhoea.  It  may  be  given  with 
sweetened  water  or  some  mucilaginous  liquid, 
or  in  port  wine  when  this  is  not  contraindicated. 
It  sometimes  gelatinizes  when  kept,  and  becomes 
unfit  for  use. 

Dose,  of  the  U.  S.  tincture  of  gambir,  two 
to  four  fluidrachms  (7.5  to  15  Cc.) ;  of  the 
British  tincture  of  catechu,  one-half  to  two 
fluidrachms  (1.8  to  7.5  Cc). 

TINCTURA  GELSEMII.  U.  S.  (Br.) 

TINCTURE  OF  GELSEMIUM 
(tinc-tu'ra    yel-oeml-I) 

Teinture  (alcool£)  de  Gelsemium,  Fr. ;  Gelsemlum- 
tlnktur,  O. 

*  "  Gelsemium,  in  No.  60  powder,  one  hun- 
dred grammes  [or  3  ounces  aw.  2'M  grains]  ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6J  fluidrachms].  Mix  six  Jntndred 
and  fifty  cubic  centimeters  [or  21  fluidounces, 
470  minims]  of  Alcohol  with  three  hundred 
and  fifty  cubic  centimeters  [or  11  fluidounces, 
401  minims]  of  Water.  Moisten  the  Gelsem- 
ium with  thirty-five  cubic  centimeters  [or  1 
fluidounce,  88  minims]  of  the  menstruum,  trans- 
fer it  to  a  percolator,  and,  without  pressing  the 
powder,  allow  it  to  stand,  well  covered,  for  six 
hours;  then  pack  it  firmly  and  pour  on  enough 
menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  ori- 
fice, and,  having  closely  covered  the  perco- 
lator, macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  pouring 
on  sufficient  menstruum  to  obtain  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6J  flui- 
drachms] of  Tincture."    U.  8. 

"  Gelsemium  Root,  in  No.  40  powder,  2 
ounces  (Imperial)  or  100  grammes;  Alcohol 
(60  per  cent.),  a  sufficient  quantity.  Moisten 
the  powder  with  one  fluid  ounce  (Imp.  meas.) 
or  fifty  cubic  centimetres  of  the  Alcohol,  and 
complete  the  percolation  process.  The  resulting 
Tincture  should  measure  one  pint  (Imp.  meas.) 
or  one  thousand  cubic  centimetres."   Br. 

This  tincture  has  proven  a  valuable  addi- 
tion, and  will  be  preferred  to  the  fluidextract 
for  internal  administration,  as  it  is  safer,  and 
can  be  used  more  satisfactorily  in  extempora- 
neous combination.  The  menstruum  of  the  U. 
S.  P.  1890  and  (8th.  Rev.)  processes  is  weaker 
than  that  formerly  official,  alcohol  having  been 
replaced  by  alcohol  diluted  with  water  in  the 
proportion  of  65  to  35.     The  strength  of  the 


U.  S.  P.  (Sth  Rev.)  is  one-third  less  than 
that  of  the  U.  S.  P.  1890.  For  Farr  and 
Wright's  method  of  estimating  this  tincture, 
see  C.  D.,  1892,  263. 

Dose,  from  ten  to  twenty  minims  (0.6  to  1.3 
Cc). 

TINCTURA  GENTIAN/E  COMPOSITA. 
U.  S.,  Br. 

COMPOUND  TINCTURE  OF  GENTIAN 

(tlnc-tu'ra    $en-ti-a'nae    coni-p6s?'j-ta ) 

Teinture  (alroolc'O  de  Genttane  Compose>,  Fr. ;  Zu: 
sammengesetzu'   Enziantinktur,   O. 

*  *'  Gentian,  one  hundred  grammes  [or  3 
ounces  av.,  12.51  grains]  ;  Bitter  Orange  Peel, 
forty  grammes  [or  1  ounce  av..  180  grains]; 
Cardamom,  ten  grammes  [or  154  grains]  ;  Alco- 
hol, Water,  each,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6£  fluidrachms].  Mix  six  hundred  cubic 
centimeters  [or  20  fluidounces,  138  minims] 
of  Alcohol  with  four  hundred  cubic  centi- 
meters [or  13  fluidounces,  252  minims]  of 
Water.  Reduce  the  Gentian,  Bitter  Orange 
Peel  and  Cardamom  to  a  No.  40  powder, 
moisten  this  powder  with  sixty  cubic  centi- 
meters [or  2  fluidounces,  14  minims]  of  the 
menstruum,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand, 
well  covered,  for  twelve  hours;  then  pack  it 
moderately  and  pour  on  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate 
for  twelve  hours;  then  allow  the  percolation  to 
proceed  slowly,  pouring  on  sufficient  menstruum 
to  obtain  one  thousand  cubic  centimeters  [or  33 
fluidounces,     6£     fluidrachms]     of     Tincture." 

u.  s. 

"  Gentian  Root,  cut  small  and  well  bruised, 
2  ounces  (Imperial)  or  100  grammes;  Dried 
Bitter-Orange  Peel,  well  bruised,  f  ounce 
(Imp.)  or  37.5  grammes;  Cardamom  Seeds, 
bruised,  \  ounce  (Imp.)  or  12.5  grammes; 
Alcohol  (45  per  cent.),  1  pint  (Imp.  meas.)  or 
1000  cubic  centimetres.  Prepare  by  the  macera- 
tion process."    Br. 

An  improvement  has  been  made  in  the  pro- 
cess for  this  tincture,  in  directing  the  drugs 
to  be  mixed  and  powdered  together;  the  pul- 
verization is  facilitated,  and  the  odorous  prin- 
ciples of  the  cardamom  and  orange  peel  are 
absorbed  by  the  gentian.  As  compared  with  the 
U.  S.  P.  1880  tincture,  the  menstruum  has  been 
strengthened  slightly,  three  volumes  of  alcohol 
and  two  of  water  being  used  in  place  of  diluted 
alcohol,  making  a  more  permanent  tincture ;  the 
proportion  of  cardamom  has  been  reduced 
one-half,  and  that  of  gentian  slightly  increased. 
This  is  an  elegant  bitter,  much  used  in  dys- 
pepsia, and  as  an  addition  to  tonic  mixtures  in 
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debilitated  states  of  the  digestive  organs  or  of 
the  system  generally.  There  is,  however,  much 
danger  of  its  abuse,  especially  in  chronic  cases. 
Dose,  one  or  two  fluidrachms  (3.75  to  7.5 
Co.). 

TINCTURA  GUAIACI.  U.  S. 

TINCTURE  OF  QUAIAC 

(tinc-tu'ra   guai'a-cl) 

Tinctura  Guajaci ;  Teinture  (alcoolg)  de  RGsine  de 
Gayac,   Fr.;  Guajaktinktur,    G. 

*  "  Guaiac,  in  No.  40  powder,  two  hundred 
grammes  [or  7  ounces  av.,  24  grains] ;  Alcohol, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6^  fluidrachms]. 
Macerate  the  Guaiac  in  a  stoppered  container, 
in  a  moderately  warm  place,  with  seven  hun- 
dred and  fifty  cubic  centimeters  [or  25  fluid- 
ounces,  173  minims]  of  Alcohol  during  three 
days,  with  frequent  agitation;  then  filter,  and 
when  the  liquid  has  drained  off,  pour  on 
enough  Alcohol  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms] 
of  Tincture."   U.  S. 

Although  this  tincture  can  be  prepared  by 
percolation  if  care  and  skill  are  used,  macera- 
tion is  doubtless  preferable. 

This  tincture  is  given  in  chronic  rheumatism 
and  gout,  in  the  dose  of  from  one  to  three 
fluidrachms  three  or  four  times  a  day.  As  it 
is  decomposed  by  water,  it  is  most  conveniently 
administered  in  mucilage,  sweetened  water,  or 
milk,  by  which  the  separated  guaiac  is  held  in 
temporary  suspension.  The  following  is  a 
form  of  tincture  of  guaiac  which  Dewees  found 
very  efficient  in  the  cure  of  suppression  of  the 
menses  and  dysmenorrhea.  "  Take  of  the  best 
Guaiac,  in  powder,  four  ounces;  Carbonate  of 
Soda  or  of  Potassa  one  drachm  and  a  half ; 
Pimenta,  in  powder,  an  ounce;  Diluted  Alcohol 
a  pint.  Digest  for  a  few  days."  Dewees 
directed  a  drachm  or  two  of  the  spirit  of  am- 
monia to  be  added,  pro  re  nata,  to  four  fluid- 
ounces  of  the  tincture.  ( Treatise  on  Diseases  of 
Females,  1826,  page  81.)  The  quantity  of 
alkaline  addition  is  too  small  to  produce  any 
other  effect  than  to  render  the  resin  more  solu- 
ble, while  the  pimenta  can  act  only  as  a  spice; 
so  that  the  virtues  of  the  tincture  reside  in 
the  guaiac,  and  the  official  ammoniated  tinc- 
ture is  probably  equally  effectual.  Schar 
recommends  tincture  of  guaiac  as  a  reagent  to 
detect  the  presence  of  ozonizing  bodies.  (Ph. 
Bund.,  1894,  254.) 

Dose,  one  fluidrachm  (3.75  Cc.)  three  times 
a  day. 

TINCTURA  GUAIACI  AMMONIATA. 
U.  S.,  Br. 

AMMONIATED  TINCTURE  OF  GUAIAC 

(tinc-tu'ra    guai'a-ci    am-mo-ni-a'ta) 

Tinctura  Guaiaci  Composita :  Teinture  (alcoole^ 
de  Gavac  ammoniacale.  Fr.;  Ammoniakaliscne  Gua- 
jaktinktur,   G. 


*  "  Guaiac,  in  No.  40  powder,  two  hundred 
grammes  [or  7  ounces  av.,  24  grains] ;  Aromatic 
Spirit  of  Ammonia,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6|  fluidrachms].  Macerate  the 
Guaiac  in  a  stoppered  container,  in  a  moder- 
ately warm  place,  with  seven  hundred  and  fifty 
cubic  centimeters  [or  25  fluidounces,  173  min- 
ims] of  Aromatic  Spirit  of  Ammonia  during 
three  days,  with  frequent  agitation;  then  filter, 
and,  when  the  liquid  has  drained  off,  pour  on 
enough  Aromatic  Spirit  of  Ammonia  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,   6£   fluidrachms]    of   Tincture."     U.   S. 

"  Guaiacum  Resin,  in  powder,  4  ounces 
(Imperial)  or  200  grammes;  Oil  of  Nutmeg, 
30  minims  or  3.1  cubic  centimetres;  Oil  of 
Lemon,  20  minims  or  2.1  cubic  centimetres; 
Strong  Solution  of  Ammonia,  1£  fl.  ounces 
(Imp.  meas.)  or  75  cubic  centimetres;  Alcohol 
(90  per  cent.),  a  sufficient  quantity.  Mix  the 
Strong  Solution  of  Ammonia  with  sixteen  fluid 
ounces  (Imp.  meas.)  or  eight  hundred  cubic 
centimetres  of  the  Alcohol;  add  the  Guaiacum 
Resin;  set  aside  in  a  closed  vessel  for  forty- 
eight  hours,  shaking  frequently;  filter;  dissolve 
the  Oil  of  Lemon  and  Oil  of  Nutmeg  in  the 
filtrate,  and  pass  sufficient  of  the  Alcohol 
through  the  filter  to  produce  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres  of  the 
Tincture."   Br. 

The  British  Pharmacopoeia  1898  improved 
the  process  for  this  tincture  by  abandoning  the 
distilled  aromatic  spirit  of  ammonia  used  as 
a  menstruum  by  the  former  British  authority 
and  substituting  alcohol  containing  solution  of 
ammonia  and  volatile  oils,  the  proportion  of 
oil  of  lemon  having  been  reduced  60  per  cent. 

This  tincture  is  celebrated  in  the  treatment 
of  chronic  rheumatism,  and  is  frequently  also 
used  in  amenorrhea.  It  is  more  stimulating, 
and  is  probably  more  effectual,  than  the  pre- 
ceding on  account  of  the  presence  of  the 
alkali.  It  is  precipitated  by  water,  and  should 
be  administered  emulsified  with  gum,  so  that 
the  guaiac  may  be  held  in  suspension. 

Dose,  from  one  to  two  fluidrachms  (3.75  to 
7.5  Cc). 

TINCTURA  HAMAMELIDIS.  Br. 

TINCTURE  OF  HAMAMELIS 

( tinc-tu'ra    ham-a-meTi-dis ) 

Teinture  (alcoole)  de  Hamamelis,  Fr. ;  Hamamelis- 
tinktur,   G.;  Tintura   alcoholica   de   hamamelis,   Sp. 

"Hamamelis  Bark,  in  No.  20  powder,  2 
ounces  (Imperial)  or  100  grammes;  Alcohol 
(45  per  cent.),  a  sufficient  quantity.  Moisten 
the  powder  with  one  fluid  ounce  (Imp.  meas.) 
or  fifty  cubic  centimetres  of  the  Alcohol,  and 
complete  the  percolation  process.  The  resulting 
Tincture  should  measure  one  pint  (Imp.  meas.) 
or  one  thousand  cubic  centimetres."  Br. 

Dose,  from  thirty  to  sixty  minims  (1.8  to 
3.75  Cc). 
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TINCTURA  HYDRASTIS.  U.  S.,  Br. 

TINCTURE  OF  HYDRASTIS 

( tinc-tu'ra    hy-dras'tis) 

Teinture  (alcoolg)  de  Hydrastis.  Fr. ;  Hydrastis- 
tinktur,    O.;   Tintura  alcobolica   de  hidrastis,   Sp. 

*  "  Hydrastis,  in  No.  60  powder  (containing 
not  less  than  2.5  percent,  of  hydrastine),  two 
hundred  grammes  [or  7  ounces  aw,  24  grains] ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidracbms].  Mix  Alcohol  and 
Water  in  the  proportion  of  six  hundred  and 
fifty  cubic  centimeters  [or  21  fluidounces,  470 
minims]  of  Alcohol  and  three  hundred  and 
fifty  cubic  centimeters  [or  11  fluidounces,  401 
minims]  of  Water.  Moisten  the  Hydrastis  with 
sixty  cubic  centimeters  [or  2  fluidounces,  14 
minims]  of  the  menstruum,  transfer  it  to  a 
percolator,  and,  without  pressing  the  powder, 
allow  it  to  stand,  well  covered,  tor  six  hours; 
then  jiaek  it  firmly  and  pour  on  enough  men- 
struum to  saturate  the  powder  and  leave  ■ 
stratum  above  it.  When  t he  liquid  begins  to 
drop  from  the  percolator,  dose  the  lower 
orifiee,  and,  having  closely  covered  the  perco- 
lator,   macerate    for   twenty-j'our   hours.      Then 

allow  the  percolation  to  proceed  slowly,  grad- 
ually  adding   menstruum    until    one   thousand 

•iimeters    [or   33    fluidounces,    (ij    flui- 
drachms]    of   percolate  are  obtained.      Tincture 
of    Hydrastis,    when     assayed    by    the    pm 
given  below,  should  contain  in  one  hundred  cubic 
centimt  t<  rs  (1.4   Qm.   of   hvdrastine."   U.  S. 
Assay.    Q.    S.     (8th     Rev. ).--"  Transfer    100 

Cc.  of  Tincture  of  Hydrastis  to  an  evaporating 
dish,  and  evaporate  it  on  a  water-bath  until  the 
liquid  -  about  Ki  Cc.     [f  any  insoluble 

•mated,   add   sufbcient    alcohol    to 

dissolve  it,  and  then  assay  the  resulting  liquid 
by  the  method  given  under  Fluidextractum  Ihi- 
drastis    (page    545),    using    the    same    details 

as  there  directed  for  10  Cc  of  Fluidextract  of 
Hydrastis,  with  the  exception  thai  the  weight 
<  1  the  residual  alkaloids  must  be  multiplied 
by  2  instead  of  by  20  as  there  directed,  to  give 
the  weight  in  grammes  of  hydrastine  contained 
in  one  h,  note   centimeters  of  Tincture 

of  Hydrastis."  U.  S. 

"Hydrastis  Rhizome,  in  No.  GO  powder,  2 
ounces    (Imperial)    or    100  |    Alcohol 

(00  per  cent.),  a  sufficient  quantity.  Moisten 
the  powder  with  two  fluid  ounces  (Imp.  meas.) 
or  one  hundred  cubic  centimetres  of  the  Alcohol, 
and  complete  the  percolation  process.  The 
resulting  Tincture  should  measure  one  pint 
(Imp.  meas.)  or  one  thousand  cubic  centi- 
metres." Br.  The  British  tincture  is  half  the 
strength  of  that  of  the  U.  S.  P.  (8th  Rev.). 

This  tincture  will  probably  prove  useful  in 
combination  with  other  tinctures,  or  as  an  addi- 
tion to  extemporaneous  mixtures  where  the 
fluidextract  would  not  be  so  eligible. 

Dose,  from  one  to  two  fluidrachms  (3.75  to 
7.5  Cc). 


TINCTURA  HYOSCYAMI.  U.  S.,  Br. 

TINCTURE  OF  HYOSCYAMUS 

( tinc-tu'ra  hy-os-cy'a-mi ) 

Tincture  of  Henbane ;  Teinture  (alcoolel  de  Jus- 
quiame,  Fr. ;  Bilsenkrauttinktur,  G. ;  Tintura  alco- 
bolica de  beleno,   8p. 

*  "  Hyoseyamus,  in  No.  60  powder  (contain- 
ing not  less  than  0.08  percent,  of  mydriatic 
alkaloids),  one  hundred  grammes  [or  3  ounces 
av.,  231  grains] ;  Diluted  Alcohol,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6i  fluidrachms]. 
Moisten  the  Hyoseyamus  with  forty  cubic  centi- 
meters [or  1  fluidounce,  169  minims]  of  Di- 
luted Alcohol,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand, 
well  covered,  for  six  hours;  then  pack  it  firmly 
and  pour  on  enough  Diluted  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  twenty- 
four  hours.  Then  allow  the  percolation  to  pro- 
ceed slowly,  gradually  adding  Diluted  Alcohol 
until  one  thousand  cubic  centimeters  [or  33 
fluidounces,  (i§  fluidrachms]  are  obtained. 
Tincture  of  Hyoseyamus,  when  assayed  by  the 
process  given  below,  should  contain  in  one. 
hundred  cubic  centimeters  0.007  Gm.  of  mydri- 
atic alkaloids."  U.  8. 

Assay.  l\  S.  (8th  Rev.).— "  Transfer  100 
Cc  of  Tincture  of  Hyoseyamus  to  an  evapo- 
rating dish,  and  evaporate  it  on  a  water-bath 
until  it  measures  about  10  Cc.  Add,  if  ui 
saiy,  sufficient  alcohol  to  dissolve  any  sepa- 
rated substance,  and  then  assay  the  resulting 
liquid     by     the    method    given     under    Flui 

tractum  Belladonna  Badicis  (page  528),  using 

the  same  details  as  there  directed  for  10 
Cc.  of  Fluidextract  of  Belladonna  Root,  with 
the  exception  that  the  multiplication  by  10  be 

omitted:  the  result  will  represent  the  weight 
in  grammes  of  alkaloids  contained  in  one 
hundred  cubic  centimeters  of  Tincture  of 
Hyoseyamus."  U.  S. 

"  Hyoseyamus  Leaves  and  flowering  tops,  in 
No.  20  powder,  2  ounces  (Imperial)  or  100 
grammes;  Alcohol  (45  per  cent.),  a  sufficient 
quantity.  Moisten  the  powder  with  two  fluid 
ounces  (Imp.  meas.)  or  one  hundred  cubic 
centimetres  of  the  Alcohol,  and  complete  the 
percolation  process.  The  resulting  Tincture 
should  measure  one  pint  (Imp.  meas.)  or  one 
thousand  cubic  centimetres."    Br. 

The  strength  of  the  British  tincture  (1898) 
was  slightly  reduced  (20  per  cent.)  in  order 
to  bring  it  into  the  class  of  tinctures  having 
the  maximum  dose  of  a  fluidrachm.  The 
strength  was  also  reduced  in  the  U.  S.  P.  (8th 
Rev.)  from  15  per  cent,  to  10  per  cent,  and  an 
assay   process   appended. 

This  tincture  possesses  the  activities  of  hyos- 
eyamus. When  it  purges,  as  it  sometimes  does, 
it  may  be  united  with   a  very  small   propor- 
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tion  of  tincture  of  opium.  The  expressed 
juice  preserved  by  means  of  alcohol  may  be 
employed  for  the  same  purposes  as  the  tinc- 
ture.1 

Dose,  one-half  to  one  ftuidrachm  (1.8  to  3.75 
Cc). 

TINCTURA  IODI.  U.  S.,  Br. 

TINCTURE  OF  IODINE 

(tlnc-tu'ra  I-6'di) 

Tinctura  Iodinii,  Pharm.  1870  ;  Teinture  (alcoolfi) 
d'lode,  Fr.  Cod.;  Tinctura  Jodi,  P.  O. ;  Jodtinktur,  O. ; 
Solucion  alcoholica  de  yodo,   Sp. 

*  "  Iodine,  seventy  grammes  [or  2  ounces  av., 
205  grains] ;  Potassium  Iodide,  fifty  grammes 
[or  1  ounce  av.,  334  grains] ;  Alcohol,  a  suffi- 
cient quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidraehms]. 
Triturate  the  Iodine  and  Potassium  Iodide 
rapidly,  in  a  mortar,  to  a  coarse  powder,  and 
transfer  it  at  once  to  a  graduated  bottle.  Rinse 
the  mortar  with  several  successive  portions  of 
Alcohol,  and  pour  the  rinsings  into  the  bottle. 
Then  add  Alcohol,  shaking  occasionally,  until 
the  Iodine  and  Potassium  Iodide  are  dissolved, 
and  the  finished  Tincture  measures  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6J 
fluidraehms]."    U.  S. 

"Iodine,  \  ounce  (Imperial)  or  25  grammes; 
Potassium  Iodide,  \  ounce  (Imp.)  or  25  gram- 
mes; Distilled  Water,  \  ft.  ounce  (Imp.  meas.) 
or  25  cubic  centimetres;  Alcohol  (90  per  cent.), 
a  sufficient  quantity.  Place  the  Iodine  and 
Potassium  Iodide  in  a  bottle  with  the  Distilled 
Water;  when  solution  has  been  effected,  add 
a  sufficient  quantity  of  the  Alcohol  to  produce 
one  pint  (Imp.  meas.)  or  one  thousand  cubic 
centimetres  of  the  Tincture.  If  10  cubic  centi- 
metres of  the  Tincture  be  diluted  with  20  cubic 
centimetres  of  water,  it  should  require,  for 
complete  decoloration,  19.6  cubic  centimetres  of 
the  volumetric  solution  of  sodium  thiosulphate." 
Br. 

The  process  of  the  U.  S.  P.  1890  was  an 
improvement  in  manipulation  over  that  of  the 
former  Pharmacopoeias,  where  the  saving  of 
time  is  an  object.  The  iodine  in  the  quantity 
directed  in  the  formula  makes  nearly  a 
saturated  solution,  and  by  coarsely  powdering 
it,  as  directed,  the  solution  is  greatly  _  facili- 
tated; when  the  operator  has  no  necessity  for 
dissolving  the  iodine  rapidly,  it  may  simply  be 
placed  in  the  bottle  with  the  solvent  and  allowed 
to  dissolve  slowly.  The  British  tincture  is  much 
weaker  than  that  of  the  U.  S.  P.,  the  latter 
being  2.8  times  as  strong  as  the  British.  An 
important  change  was  made  in  the  formula 
of  tincture  of  iodine  in  the  U.  S.  P.  (8th  Rev.) 
by  the  addition  of  about  5  per  cent,  of  potas- 
sium iodide ;  this  improvement  not  only  permits 
the  dilution  of  the  tincture  with  water  without 

1  According  to  Donovan,  the  tincture  when  made  of 
leaves  from  plants  of  only  one  year's  growth  is 
inert.     (P.   J.,   1871,    p.    907.) 


precipitating  the  iodine,  so  that  the  tincture 
can  now  be  administered  internally,  but  it 
also  particularly  increases  the  stability  of  the 
tincture. 

When  tincture  of  iodine  made  as  in  previous 
pharmacopoeias  by  solution  of  iodine  (alone) 
in  alcohol  was  allowed  to  stand  subjected  to 
varying  conditions  for  two  months,  the  loss  in 
iodine  was  as  high  as  7  per  cent.;  on  the  other 
hand  the  loss  in  iodine  with  tincture  containing 
5  per  cent,  of  potassium  iodide  was  not  appre- 
ciable in  the  same  length  of  time  under  similar 
treatment.  The  addition  of  potassium  iodide 
also  causes  the  iodine  to  dissolve  rapidly  in  the 
alcohol.  The  compound  solution  of  iodine  made 
with  water  is  retained,  and  is  most  suitable  for 
internal  administration.  (See  Liquor  lodi  Com- 
positus.)  The  iodine  should  be  thoroughly 
dried  before  being  weighed  out.  The  tincture 
should  be  kept  in  well-stoppered  bottles,  in 
order  to  prevent  the  evaporation  of  the  alco- 
hol.2 It  should  never  be  dispensed  in  cork 
stoppered  vials  because  of  the  destructive  action 
of  the  iodine  on  the  cork;  rubber  or  glass 
stoppers  should  be  used. 

Properties. — The  tincture  has  a  deep  brown 
color.  One  grain  of  iodine  is  contained  in  about 
fifteen  minims,  or  thirty  drops.  "  If  5  Cc.  of 
the  Tincture  be  mixed  with  about  25  Cc.  of 
water  and  titrated  with  tenth-normal  sodium 
thiosulphate  V.S.,  about  27.25  Cc.  of  tenth- 
normal sodium  thiosulphate  V.S.  should  be  re- 
quired for  complete  decolorization  (correspond- 
ing to  about  6.86  Gm.  of  Iodine  in  100  Cc.)." 
U.  S.  It  is  at  present  less  used  internally  than 
it  formerly  was,  in  consequence  of  an  impres- 
sion that  it  is  apt  to  irritate  the  stomach. 
Water  decomposes  the  tincture  when  it  contains 
no  potassium  iodide  and  it  is  supposed  that 
when  this  is  swallowed  the  iodine  is  precipitated 
upon  the  mucous  membrane.  Besides,  the  tinc- 
ture undergoes  a  gradual  change  when  long 
kept,  owing,  according  to  Guibourt,  to  a  reac- 
tion between  the  alcohol  and  the  iodine.  A  por- 
tion of  the  latter  is  supposed  to  take  hydrogen 
from  the  former,  producing  hydriodic  acid, 
which  dissolves  another  portion  of  the  iodine 
to  form  iodized  hydriodic  acid,  while  the  place 
of  the  hydrogen  in  the  alcohol  is  supplied  by 
iodine,  giving  rise  to  ethyl  iodide  and  similar 
products.  The  new  products  have  an  agreeable 
odor  and  are  soluble  in  water;  and  consequently 
the  tincture  gradually  loses  by  time  the  property 
of  being  precipitated  on  dilution.  A.  Gopel 
found  the  change  to  be  so  slow,  when  the  tinc- 
ture is  kept  in  the  dark  and  at  a  low  tempera- 
ture, that  in  three  months  a  specimen  thus 
treated  had  lost  but  one  per  cent,  of  iodine.  (Ph. 
Cb.,  No.  13,  1850.)     Commaille,  in  1859,  con- 

2  Tinctura  Iodinii  Composita.  XT.  S.  1870.  Com- 
pound Tincture  of  Iodine.—"  Take  of  Iodine  half  a 
t roy ounce ;  Iodide  of  Totassium  a  troi/ounce ;  Alcohol 
a  pint.  Dissolve  the  Iodine  and  Iodide  of  Potassium 
in  the  Alcohol."  The  compound  tincture  of  iodine 
may  be  given  internally  for  a!l  t!ie  purposes  which 
iodine  is  capable  of  answerinsr.  The  dose  is  from 
fifteen  to  thirty  drops  (0.45  to  0.9  Cc.),  to  be  gradually 
increased  if  necessary. 
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firmed  the  labors  of  the  last-mentioned  investi- 
gator. Subsequent  experiments  have,  however, 
given  results  somewhat  at  variance  with  those  of 
Guibourt.  Carles  found  that  after  exposure 
in  a  transparent  glass  flask  to  diffuse  day- 
light for  ten  months,  the  tincture  contained 
only  one-twelfth  per  cent,  of  hydriodic  acid. 
He  was  also  unable  to  find  auy  of  the  ethyl 
iodide  which,  according  to  Guibourt,  is  formed 
simultaneously  with  the  acid.  (P.  J.,  3d  ser., 
v.  88.) 

Uses. — Tincture  of  iodine  is  now  employed 
externally  almost  exclusively.  Locally  used,  if 
undiluted,  it  acts  as  a  powerful  irritant  to  the 
skin,  producing  inflammation,  desquamation  of 
the  cuticle,  etc.  Nevertheless,  it  is  much  used  in 
this  state  in  erysipelas,  chilblains,  and  other 
cases  of  cutaneous  and  subcutaneous  inflam- 
mation, and  with  happy  effects.  But  its  appli- 
cation requires  some  caution,  and  in  erysipelas 
it  is  better  to  surround  the  inflamed  surface 
with  a  border  of  the  tincture,  embracing  a 
portion  of  both  the  sound  and  the  diseased 
skin,  so  as  to  prevent  the  progress  of  the  in- 
flammation, than  to  attempt  a  complete  cure  by 
covering  the  whole  surface  affected.  The 
largest  use  of  tincture  of  iodine  is  as  a  rube- 
facient in  sprains  and  chronic  joint  affections. 

It  is  useful  in  rendering  the  variolous  erup- 
tion abortive.  It  Ls  most  conveniently  applied 
by  means  of  a  camel's-hair  pencil.  Diluted 
with  camphorated  tincture  of  soap,  or  other 
alcoholic  liquid,  it  is  sometimes  employed  as  an 
embrocation  in  scrofulous  tumors  and  other 
affections  requiring  the  use  of  iodine.  It  is 
much  used  in  the  radical  cure  of  hydrocele, 
as  an  injection  into  the  sac,  and  a  similar  em- 
ployment of  it  ha-s  been  extended  to  other 
serous  cavities  morbidly  distended  with  fluid, 
as  in  ovarian  dropsy,  ascites,  and  empyema,  but 
in  these  latter  affections  it  should  be  resorted  to, 
if  at  all,  with  great  caution.  In  hydrocele, 
Velpeau  employed  it  diluted  with  double  its 
volume  of  water.  In  the  other  easefl  referred 
to,  it  has  been  variously  diluted  with  from 
three  to  ten  times  its  bulk  of  water  or  some 
demulcent  liquid.  The  Tinctura  Iodi  Decolo- 
rata  of  the  German  Pharmacopoeia  1S72  is  made 
by  digesting  at  a  gentle  heat  ten  parts,  each, 
of  iodine,  sodium  thiosulphate,  and  distilled 
water  until  solution  is  effected,  adding  sixteen 
parts  of  spirit  of  ammonia,  shaking  for  a  few 
moments,  then  adding  seventy-five  parts  of 
alcohol,  allowing  the  mixture  to  stand  for  three 
days  in  a  cool  place,  and  filtering:.  This  prepa- 
ration and  all  similar  ones  having  this  name,1 


1  Tinctura  Iodi  Decolorata.  Colorless  Tincture  of 
Iodine. — Under  this  name  a  preparation  is  described 
by  N.  J.  Aiken  of  St.  Louis,  Mo.,  which  is  made  by 
mixing  equal  measures  of  Compound  Tincture  of 
Iodine  and  Strong  Water  of  Ammonia.  The  mixture 
in  time  becomes  colorless,  and.  if  not  so  at  the  end 
of  24  hours,  more  ammonia  may  be  added,  even  to 
the  extent  of  one-fourth  if  necessary.  When  wanted 
weak,  it  may  be  diluted  to  any  desired  extent  by 
water  or  glycerin.  In  consequence  of  the  chemical 
chances  whfch  take  place,  it  is  no  longer  tincture 
of  iodine,  but  a  hydro-alcoholic  solution  of  potassium 
and   ammonium    iodides,    with    more   or   less   ammonia 


are  calculated  to  mislead  practitioners,  for  they 
contain  no  free  iodine,  but  are  variable  mix- 
tures, consisting  principally  of  ammonium 
iodide;  the  former  German  tincture  contains 
in  addition  some  ethyl  iodide,  triethyl-am- 
monium  iodide,  and  traces  of  sodium  iodide  and 
sulphate.  Luc  has  found  the  inhalation  of 
the  fumes  from  slightly  warmed  tinctures  very 
useful  in  coryza. 

Lugol's  solution  is  a  much  preferable  prepa- 
ration for  the  internal  administration  of 
iodine.  Debauque,  an  apothecary  of  Mons,  has 
ascertained  that  tannic  acid  has  the  property 
of  rendering  iodine  soluble  in  water,  and  states 
that  an  ounce  of  syrup  of  orange-peel  in  four 
or  six  ounces  of  water  will  form  a  clear  solu- 
tion with  a  quantity  of  tincture  of  iodine  con- 
taining five  or  six  grains  of  the  medicine.  (/.  P. 
C.,  3e  ser.,  xx.  34.)  Owing  to  the  caustic  effect 
of  the  iodine,  and  the  coagulating  action  of  the 
alcohol,  where  it  is  desired  to  get  an  absorption 
of  iodine,  as  in  the  case  of  enlarged  glands,  a 
solution  in  glycerin  or  olive  oil  is  preferable 
to  the  tincture.    (See  Iodum,  page  663.) 

Dose,  three  to  five  minims  (0.2  to  0.3  Cc). 

TINCTURA  IPECACUANH/E  ET  OPII. 
U.    S. 

TINCTURE  OF  IPECAC  AND  OPIUM 
[Fluid  Dover*  Powder] 

(tinc-tu'ra    Ip-e-cac-u-an'hae   et   6'pI-I) 

•  "  Tincture  of  Deodorized  Opium,  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6J 
fluidrachms]  ;  Fluidextract  of  Ipecac,  one  hun- 

and  a  trace  of  Iodoform.  It  Is  recommended  for 
external  use  whenever  a  dlscutient  is  required,  and 
has  been  used  for  its  revulsive  effects  In  Inflammatory 
diseases,  as  pneumonia  and  rheumatism.  It  ls  recom- 
mended also  topically  in  erysipelas,  furuncles,  sprains, 
htuisis,  and  neuralgic  affections.  (Am.  J.  M.  8.,  Oct. 
1865,  898.)  It  Is  stated  that  on  the  addition  of 
ammonia  some  nitrogen  iodide  is  generally  precipi- 
tated; and,  as  this  Is  an  explosive  compound,  caution 
ls  necessary.  The  deposit,  however,  disappears  upon 
the  completion  of  the  decolorization.  (.4.  ./.  /'.,  July. 
I860.)  ('has.  0.  Curt  man  gives  the  following  for- 
mula (A.  J.  P.,  xll.  364)  :  Take  of  Iodine  one  ounce, 
and  a  quarter;  Alcohol  thirteen  fluidounces ;  Strong 
Water  of  Ammonia  three  fluidounces.  Dissolve  the 
Iodine  in  the  Alcohol,  and  arid  the  Ammonia.  Allow 
to  stand  for  four  weeks,  with  occasional  agitation, 
so  that  the  precipitate  may  dissolve.  A  rapid  prep- 
aration may  be  made  by  using  an  excess  of  ammonia, 
and  afterwards  adding,  cautiously,  hydrochloric  acid 
until  the  reaction  is  only  feebly  alkaline.  Jos.  I,. 
Macmillan  finds  that  5.3  decigrammes  of  a  solution 
of  sodium  hydroxide  of  sp.  gr.  1.07  at  15.55°  C.  will 
decolorize  3.6  grammes  of  the  British  tincture.  (A. 
J.  P.,  xliii.  360.) 

Tincture  of  Iodides  (Ph.  Rev.,  1899.  306)  was  pro- 
posed by  Sieker  as  follows  :  Dissolve  48.9  Gm.  sodium 
iodide  and  47.3  Om.  ammonium  iodide  in  155.0  Cc. 
of  water,  add  10  Cc.  of  ammonia  water  (10  per  cent), 
and  then  sufficient  alcohol  to  make  1000  Cc.  He 
afterwards  suggested  that  distilled  water  be  used,  and 
that  the  alcohol  be  of  assured  purity.  Ordinary 
alcohol  generally  contains  matter  which  causes  it  to 
assume  a  yellowish  color.  This  foreign  matter,  being 
derived  from  barrels,  it  may  be  removed  by  re-distil- 
lation ;  but  a  simpler  method  for  this  purpose  is  to 
shake  1000  Cc.  of  the  alcohol  with  O.o  to  1.0  Gm., 
or  a  sufficient  quantity  of  potassium  permanganate 
in  coarse  powder,  until  the  alcohol  acquires  a  dark 
purple  color  :  then  strain  from  the  excess  of  perman- 
ganate, allow  the  alcohol  to  stand  for  a  few  hours, 
and  filter.  The  filtrate  should  be  perfectly  colorless, 
and  will  produce  a  colorless  tincture  of  iodides  which 
keeps  well   in  glass-stoppered  bottles. 
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dred  cubic  centimeters  [or  3  fluidounees,  183 
minims] ;  Diluted  Alcohol,  a  sufficient  quantity, 
to  make  one  thousand  cubic  centimeters  [or  33 
fluidounees,  6£  fluidrachms].  Evaporate  the 
Tincture  of  Deodorized  Opium,  in  a  tared  dish 
on  a  water-bath,  until  it  weighs  eight  hundred 
grammes  [or  28  ounces  av.,  96  grains].  When 
it  has  become  cold,  add  to  it  the  Fluidextract 
of  Ipecac,  filter  the  mixture,  and  pass  enough 
Diluted  Alcohol  through  the  filter  to  obtain 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6i  fluidrachms]  of  Tincture."    U.  S. 

This  tincture  is  intended  to  represent  Dover's 
powder  in  a  liquid  form.  Ten  minims  (0.6 
Cc),  the  adult  dose,  represent  one  grain  of 
powdered  opium  and  one  grain  of  ipecac,  equiv- 
alent to  ten  grains  of  Dover's  powder. 

Dose,  five  to  ten  minims  (0.3  to  0.6  Cc). 

TINCTURA  JABORANDI.  Br. 

TINCTURE  OF  JABORANDI 

(tinc-tu'ra    jab-o-rau'di) 

Tinctura  Pilocarpi ;  Tincture  of  Pilocarpus ;  Tein- 
ture  (alcoolg)  de  Jaborandi,  Fr.  Cod. ;  Jaborandi- 
tinktur,  O. ;  Tintura  alcoholica  de  jaborandi,  Sp. 

"  Jaborandi  Leaves,  in  No.  40  powder,  4 
ounces  (Imperial)  or  200  grammes ;  Alcohol  (45 
per  cent.),  a  sufficient  quantity.  Moisten  the 
powder  with  two  and  a  half  fluid  ounces  (Imp. 
meas.)  or  one  hundred  and  twenty-five  cubic 
centimetres  of  the  Alcohol,  and  complete  the 
percolation  process.  The  resulting  Tincture 
should  measure  one  pint  (Imp.  meas.)  or  one 
thousand  cubic  centimetres."    Br. 

This  preparation  possesses  no  advantages 
over  the  fluidextract,  but  is  undoubtedly  effi- 
cient. The  Br.  Pharm.  gives  the  dose  as  from 
one-half  to  one  fluidrachm ;  but,  as  one  drachm 
represents  only  eleven  grains  of  the  jaborandi, 
it  is  evidently  too  small. 

Dose,  from  two  to  three  fluidrachms  (7.5  to 
11.25  Cc). 

TINCTURA  JALAP/E.  Br. 

TINCTURE  OF  JALAP 

(tinc-tu'ra    ja-la'pse) 

Teinture  (alcoolg)  de  Jalap,  Fr.  Cod.;  Jalapen- 
tinktur,  O. 

"  Jalap,  in  No.  40  powder,  4  ounces  (Im- 
perial) or  200  grammes;  Alcohol  (70  per  cent.), 
a  sufficient  quantity.  Moisten  the  powder  with 
two  fluid  ounces  (Imp.  meas.)  or  one  hundred 
cubic  centimetres  of  the  Alcohol;  pack  in  a 
percolator;  gradually  add  more  of  the  Alcohol 
until  twelve  fluid  ounces  (Imp.  meas.)  or  six 
hundred  cubic  centimetres  of  percolate  has  been 
collected ;  subject  the  marc  to  pressure ;  add  the 
expressed  liquid  to  the  percolate;  set  aside  for 
twenty- four  hours;  filter.  Determine  the 
amount  of  Jalap  Resin  present  in  ten  cubic 
centimetres  of  the  resulting  strong  tincture  by 
the  process  described  under  '  Jalap®  Resina'  [p. 


1051],  and  dilute  the  remainder  of  the  strong 
tincture  with  a  sufficient  quantity  of  the  Alcohol 
to  produce  a  Tincture  containing  1.5  grammes 
of  the  Resin  in  one  hundred  cubic  centimetres. 
Treated  as  described  under  '  Jalapae  Resina/ 
10  cubic  centimetres  of  the  Tincture  should 
yield  not  less  than  0.145  nor  more  than  0.155 
gramme  of  the  Resin."   Br. 

This  tincture  is  no  longer  official  in  the  U.  S. 
Pharmacopoeia.  The  tincture  of  jalap  of  the 
U.  S.  P.  1870  was  made  by  percolating  six  troy- 
ounces  of  powdered  jalap  with  a  mixture  of 
two  measures  of  alcohol  and  one  of  water, 
until  two  pints  of  tincture  were  obtained. 

This  tincture  was  increased  in  strength  60 
per  cent,  at  the  last  revision  of  the  Br.  Ph.  1898. 
It  possesses  the  medicinal  virtues  of  jalap,  and 
is   sometimes   added   to   cathartic   mixtures. 

Dose,  one-half  to  one  fluidrachm  (1.8  to  3.75 
Cc). 

TINCTURA  KINO.  U.  S.,  Br. 

TINCTUREIOF  KINO 

( tinc-tu'ra    kino ) 

Teinture  (alcoolg)  de  Kino,  Fr.  Cod.;  Klno- 
tinktur,   O. 

*  "  Kino,  fifty  grammes  [or  1  ounce  av.,  334 
grams] ;  Purified  Talc,  ten  grammes  [or  154 
grains] ;  Glycerin,  one  hundred  and  fifty  cubic 
centimeters  [or  5  fluidounees,  35  minims] ;  Al- 
cohol, six  hundred  and  fifty  cubic  centimeters 
[or  21  fluidounees,  470  minims] ;  Water,  a 
sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounees,  6J  flui- 
drachms]. Mix  the  Glycerin  with  two  hundred 
cubic  centimeters  [or  6  fluidounees,  366  min- 
ims] of  Water,  and  triturate  the  Kino  and 
Purified  Talc  with  sufficient  of  the  mixture  to 
produce  a  thin,  smooth  magma.  Transfer  this 
magma  to  a  flask  by  the  aid  of  the  remainder 
of  the  mixture,  and,  having  ascertained  the 
weight  of  the  flask  and  contents,  heat  it  on  a 
water-bath  for  about  one  hour;  allow  the  flask 
and  contents  to  cool,  and  restore  the  original 
weight  by  the  addition  of  sufficient  Water. 
Then  add  the  Alcohol,  mix,  and  pass  the  Tinc- 
ture through  a  filter  of  purified  cotton,  keeping 
the  funnel  well  covered.  Finally,  add  sufficient 
Alcohol  through  the  filter  to  obtain  one  thou- 
sand cubic  centimeters  [or  33  fluidounees,  6J 
fluidrachms]  of  Tincture."    U.  S. 

"  Kino,  in  powder,  2  ounces  (Imperial)  or 
100  grammes;  Glycerin,  3  fl.  ounces  (Imp. 
meas.)  or  150  cubic  centimetres;  Distilled 
Water,  5  fl.  ounces  (Imp.  meas.)  or  250  cubic 
centimetres;  Alcohol  (90  per  cent.),  a  sufficient 
quantity.  Mix  the  Glycerin  and  the  Distilled 
Water;  rub  the  Kino  in  a  mortar  with  a  suffi- 
cient quantity  of  the  mixture  to  form  a  smooth 
paste,  gradually  adding  the  remainder  of  the 
mixture;  transfer  to  a  closed  vessel;  add  ten 
fluid  ounces  (Imp.  meas.)  or  five  hundred  cubic 
centimetres  of  the  Alcohol ;  set  aside  for  twelve 
hours,    frequently    agitating;    filter   through    a 
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plug  of  cotton  wool ;  pass  sufficient  of  the  Alco- 
hol through  the  filter  to  produce  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres  of  the 
Tincture."    Br. 

Much  inconvenience  is  caused  by  the  tendency 
of  this  tincture  to  gelatinize  and  gradually  lose 
its  astringency.  The  present  official  formula  is 
believed  to  furnish  a  tincture  free  from  ob- 
jection. It  is  probable  that  different  specimens 
of  kino  vary  in  their  tendency  to  gelatinize. 
Groves  states  that  fresh  kino  will  not  gelat- 
inize, and  Martindale  that  the  Australian  kino 
is  much  more  prone  to  do  so  than  the  East  India 
drag.  The  air  has  some  effect,  for  if  this  be 
entirely  excluded  the  tincture  will  keep  for  a 
long  time  without  undergoing  the  change.  It 
should  be  introduced,  when  prepared,  into  very 
small  bottles,  which  should  be  kept  well  corked 
and  be  opened  only  when  wanted  for  use.  J.  D. 
Wood  obtains  a  handsome  preparation,  which 
he  believes  to  keep  well  and  not  gelatinize, 
by  using  a  menstruum  of  2  parts  of  alcohol 
sp.  gr.  0.835,  and  1  part  each  of  water  and 
glycerin. 

L.  Meyers  Connor  gets  rid  of  the  gelatinizing 
property  by  using  magnesium  carbonate  in 
making  the  tincture,  but  it  is  very  probable 
that  a  largo  part  of  the  kino-tannic  acid  is  re- 
moved at  the  same  time.  (A.  J.  P.,  xlv.  2(><». ) 
P.  F.  Smith  of  Louisville,  furnished  the  fol- 
lowing formula:  "Take  of  Kino  one  ounce 
and  a  half;  Ground  Logwood  half  an  ounce; 
Diluted  Alcohol  a  sufficient  quantity.  Moisten 
the  Logwood  with  a  portion  of  the  Diluted 
Alcohol,  and  introduce  it  into  a  displacement 
apparatus.  Dissolve  the  Kino  by  triturating 
with  successive  portions  of  Diluted  Alcohol,  and 
percolate  the  solution  through  the  Logwood 
until  a  pint  of  tincture  is  obtained."  We  have 
used  this  process  and  have  not  noticed  gelat- 
inization  to  take  place  in  any  instance.  Sugar 
added  in  equal  proportions  with  the  kino  em- 
ployed  has  been  recommended  as  a  preventive 
of  gelatinization,  and  R.  Rother  claims  perma- 
nence for  the  following  formula.  Powder  one 
and  a  half  trovounces  of  kino  and  half  a  troy- 
ounce  of  catechu,  mix  them,  add  ten  fluidounces 
of  water,  heat  for  ten  or  fifteen  minutes  with 
constant  stirring,  and  let  the  mixture  cool. 
Add  water  to  make  the  mixture  twelve  fluid- 
ounces,  and  then  add  four  fluidounces  of  alco- 
hol. Pour  the  mixture  into  a  bottle  containing 
sixty  grains  of  filter-paper,  shake  the  whole 
well  at  intervals,  and  strain  the  tincture  after 
twenty-four  hours.    (A.  J.  P.,  1886,  333.) 

The  important  change  in  the  process  of 
the  U.  S.  Pharmacopoeia  (8th  Revision)  is  the 
employment  of  heat.  This  was  due  to  the 
researches  of  Edmund  White  (P.  J.,  1903, 
May,  644,  and  Nov.  702),  who  with  David 
Hooper  believes  that  the  gelatinization  of  tinc- 
ture of  kino  is  due  to  an  enzyme  or  oxydase 
present  in  the  kino;  the  activity  of  this  is 
destroyed  by  heat.  Another  improvement  in 
the  U.  S.  P.  (8th  Rev.)  is  filtration  through 
purified  cotton  (instead  of  paper),  and  the  use 


of    purified    talc.      Tincture    of    kino    is    used 
chiefly    as    an    addition    to   chalk    mixtures   in 
diarrhoea. 
Dose,  one  to  two  fluidrachms  (3.75  to  7.5  Cc). 

TINCTURA  KRAMERI/E.  U.  S.,  Br. 

TINCTURE  OF  KRAMERIA 

( tinc-tu'ra    kra-me'ri-ae ) 

Tincture  of  Rhatany ;  Teinture  (alcoolel  de  Ra- 
tanhia,  Fr.  Cod. ;  Tinctura  Ratanhiae.  P.  O. ;  Ratan- 
hiatinktur.    O. 

*  "  Krameria,  in  No.  40  powder,  two  hundred 
grammes  [or  7  ounces  av.,  24  grains]  ;  Diluted 
Alcohol,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6£ 
fluidrachms].  Moisten  the  Krameria  with 
eighty  cubic  centimeters  [or  2  fluidounces,  338 
minims]  of  Diluted  Alcohol,  transfer  it  to  a 
percolator,  and,  without  pressing  the  powder, 
allow  it  to  stand,  well  covered,  for  six  hours; 
then  pack  it  firmly  and  pcur  on  enough 
Diluted  Alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  twenty-four  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
pouring  on  sufficient  Diluted  Alcohol  to  obtain 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  liA  fluidrachms]  of  Tincture."  U.  S. 

"  Krameria  Root,  in  No.  40  powder,  4  ounces 
(Imperial)  or  200  grammes;  Alcohol  (60  per 
cent.),  a  sufficient  quantity.  Moisten  the  pow- 
der with  two  fluid  ounces  (Imp.  meas.)  or  one 
hundred  cubic  centimetres  of  the  Alcohol,  and 
complete  the  percolation  process.  The  result- 
ing Tincture  should  measure  one  pint  (Imp. 
mens.)   or  one  thousand  cubic  centimetres."  Br. 

This  tincture  was  increased  in  strength  60 
per  cent,  at  the  last  revision  of  the  British 
Pharmacopoeia  (1898);  it  is  stated  that  the 
tincture  made  from  Para  rhatany  furnishes  a 
clear  solution  on  the  addition  of  water,  while 
that  from  Peruvian  root  yields  a  turbid  mixture. 

The  same  precaution  should  be  observed  in 
keeping  this  tincture  as  is  recommended  for 
tincture  of  kino.  It  is  a  good  preparation  in 
cases  which  admit  of  the  use  of  small  quan- 
tities of  alcohol. 

Dose,  one  or  two  fluidrachms  (3.75  or  7.5  Cc). 

TINCTURA  LACTUCARII.  U.  S. 

TINCTURE  OP  LACTUCARIUM 

(tinc-tu'ra     lac-tu-ca'rM) 

Teinture  (alcool£)  de  Lactucarium,  Fr. ;  Lactu- 
cariumtinktur,  O. 

* "  Lactucarium,  five  hundred  grammes  [or 
17  ounces  av.,  279  grains]  ;  Glycerin,  two 
hundred  and  fifty  cubic  centimeters  [or  8 
fluidounces,  218  minims]  ;  Alcohol,  Purified 
Petroleum  Benzin,  Diluted  Alcohol,  Water,  each, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
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centimeters  [or  33  fluidounces,  6^  fluidrackrns]. 
Beat  the  Laetucaiium  in  an  iron  mortar,  with 
clean  sand,  to  a  coarse  powder,  and  introduce 
it  into  a  bottle;  add  two  thousand  cubic 
centimeters  [or  67  fluidounces,  301  minims]  of 
Purified  Petroleum  Benzin,  cork  the  bottle 
tightly,  set  it  aside  for  forty-eight  hours, 
frequently  agitating  the  mixture.  Pour  the 
mixture  on  a  double  filter,  and  allow  it  to  drain. 
Wash  the  residue  by  gradually  adding  fifteen 
hundred  cubic  centimeters  [or  50  fluidounces, 
345  minims]  of  Purified  Petroleum  Benzin,  and 
allow  the  Lactucarium  to  dry  by  exposing  it 
to  a  current  of  air.  When  it  is  dry  and  free 
from  the  odor  of  Benzin,  reduce  it  to  powder, 
using  more  sand,  if  necessary,  and  pack  it 
moderately  in  a  conical  percolator.  Mix  the 
Glycerin  with  two  hundred  cubic  centimeters 
[or  6  fluidounces,  306  minims]  of  Water,  and 
five  hundred  cubic  centimeters  [or  16  fluid- 
ounces,  435  minims]  of  Alcohol,  and  moisten 
the  powder  with  five  hundred  cubic  centimeters 
[or  16  fluidounces,  435  minims]  of  the  mixture. 
When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely 
covei'ed  the  percolator,  macerate  for  twenty- 
four  hours.  Then  allow  the  percolation  to  pro- 
ceed very  slowly,  gradually  adding,  first  the 
remainder  of  the  menstruum,  and  then  Diluted 
Alcohol,  until  the  Lactucarium  is  exhausted. 
Reserve  the  first  seven  hundred  and  fifty  cubic 
centimeters  [or  25  fluidounces,  173  minims]  of 
the  percolate,  evaporate  the  remainder  on  a 
water-bath,  at  a  temperature  not  exceeding  70° 
C.  (158°  P.),  to  two  hundred  and  fifty  cubic 
centimeters  [or  8  fluidounces,  218  minims],  and 
mix  this  with  the  reserved  portion.  Filter,  and 
add  enough  Diluted  Alcohol  through  the  filter 
to  obtain  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6 J  fluidrachms]  of  Tincture."  U.  S. 

This  tincture  was  first  official  in  the  U.  S. 
1890.  It  is  based  on  the  formula  of  J.  L. 
Lemberger,  who  recommended  the  extraction  of 
the  resinous  inert  lactucerin  by  treatment  with 
petroleum  benzin.  Great  care  must  be  observed 
to  use  purified  petroleum  benzin,  as  it  is  almost 
impossible  to  get  rid  of  the  odor  and  taste  of 
petroleum  in  the  finished  preparation  if  the 
ordinary  benzin  be  used.  (See  Syrupus  Lac- 
tucarii,  page  1229.) 

Dose,  half  to  one  fluidrachm  (1.8  to  3.75  Cc). 

Off.  Prep. — Syrupus  Lactucarii,  U.  S. 

TINCTURA  LAVANDUL/E  COMPOSITA. 
U.  S.,  Br. 

COMPOUND  TINCTURE  OF  LAVENDER 
[Compound  Spirit  of  Lavender] 

(tmc-tu'ra    la-viin'du-lae    com-pos'i-ta ) 

Spiritus  Lavandula;  Compositus,  U.  S.  1870  ;  Laven- 
der Drops;  Teinture  (alcoole)  de  Lavande  composee, 
Fr. ;  Zusammengesetzte  Lavendeltinktur,  O. 

* "  Oil  of  Lavender  Flowers,  eight  cubic 
centimeters  [or  130  minims] ;  Oil  of  Rosemary, 


two  cubic  centimeters  [or  32  minims] ;  Saigon 
Cinnamon,  twenty  grammes  [or  309  grams] ; 
Cloves,  five  grammes  [or  77  grains] ;  Myristica, 
ten  grammes  [or  154  grains] ;  Red  Saunders, 
ten  grammes  [or  154  grains] ;  Alcohol,  Water, 
each,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6J 
fluidrachms].  Reduce  the  Saigon  Cinnamon, 
Cloves,  Myristica  and  Red  Saunders  to  a  No.  50 
powder,  and  macerate  this  powder  for  three 
days  in  a  mixture  of  seven  hundred  and  fifty 
cubic  centimeters  [or  25  fluidounces,  173  min- 
ims] of  Alcohol  and  two  hundred  and  fifty  cubic 
centimeters  [or  8  fluidounces,  218  minims]  of 
Water,  in  which  liquid  the  Oils  have  been  dis- 
solved. Then  filter,  and,  when  the  liquid  has 
drained  off  completely,  pass  enough  of  a  mix- 
ture of  Alcohol  and  Water,  made  in  the  same 
proportions  as  before,  through  the  residue  on 
the  filter  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6J  fluidrachms]  of 
Tincture."    U.  S. 

"  Oil  of  Lavender,  45  minims  or  4.7  cubic 
centimetres;  Oil  of  Rosemary,  5  minims  or  0.5 
cubic  centimetre;  Cinnamon  Bark,  bruised,  75 
grains  or  8.5  grammes;  Nutmeg,  bruised,  75 
grains  or  8.5  grammes ;  Red  Sanders  Wood,  150 
grains  or  17  grammes;  Alcohol  (90  per  cent.), 
1  pint  (Imperial  measure)  or  1000  cubic  centi- 
metres. Prepare  by  the  maceration  process, 
adding  the  Oils  at  the  completion  of  the  pro- 
cess."   Br. 

The  compound  tincture  of  lavender  of  the 
IT.  S.  Pharmacopoeia  is  nearly  twice  the  strength 
of  the  British  preparation,  although  it  is  made 
with  a  menstruum  weaker  in  alcohol.  When 
properly  prepared  it  is  an  excellent  prepara- 
tion to  be  used  for  gastric  uneasiness,  nausea, 
and  flatulence. 

Dose,  from  thirty  minims  to  a  fluidrachm  (1.8 
to  3.75  Cc). 

Off.  Prep. — Liquor  Potassii  Arsenitis,  U.  8. 
(Br.). 

TINCTURA  LIMONIS  CORTICIS. 

U.  S.  (Br.) 

TINCTURE  OF  LEMON  PEEL 

(tmc-tu'ra    li-mo'nls    cor'ti-cis) 

Tinctura  Limonis,  lir. ;  Tincture  of  Lemon  :  Tein- 
ture (aleoolg)  de  Zeste  de  Citron,  Fr.;  Citronen- 
schalentinktur,    O. 

*  "  Lemon  Peel,  from  the  fresh  fruit,  in  thin 
shavings  and  cut  into  narrow  shreds,  five  hun- 
dred grammes  [or  17  ounces  av.,  279  grains] ; 
Alcohol,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6i 
fluidrachms].  Macerate  the  Lemon  Peel  in  a 
stoppered,  wide-mouthed  container,  in  a  mod- 
erately warm  place,  with  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6i  fluidrachms] 
of  Alcohol  during  forty-eight  hours,  with  fre- 
quent agitation :  then  filter  through  purified 
cotton,   and,   when   the   liquid   has   drained   off 
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completely,  gradually  pour  on  enough  Alcohol 
to  make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms]  of  Tincture,  and 
filter."   U.  S. 

"  Fresh  Lemon  Peel,  cut  small,  5  ounces  (Im- 
perial) or  250  grammes;  Alcohol  (90  per  cent.), 
1  pint  (Imp.  meas.)  or  1000  cubic  centimetres. 
Prepare  by  the  maceration  process."   Br. 

Tincture  of  lemon  peel  is  a  new  official  prep- 
aration of  the  U.  S.  P.  (8th  Rev.).  Spirit  of 
lemon  made  from  oil  of  lemon  was  abandoned, 
because  the  poor  quality  of  the  oil  with  which 
it  was  likely  to  be  made  caused  it  to  have  a  tere- 
binthinate  flavor.  The  50  per  cent,  tincture 
made  by  macerating  fresh  lemon  peel  in  alcohol 
was  proposed  by  Scoville  and  the  present 
formula  produces  a  very  satisfactory  prepara- 
tion. 

This  tincture  was  doubled  in  strength  at  the 
1898  revision  of  the  Br.  Pharm.,  but  is  now  only 
about  one-half  the  strength  of  the  U.  S.  tinc- 
ture. It  is  made  with  strong  alcohol  instead 
of  proof  spirit  formerly  used.  It  forms  a 
grateful  aromatic  addition  to  tonic  infusions, 
etc. 

Dose,  from  one  to  two  fluidrachms  (3.75  to 
7.5  Cc). 

Off.  Prep. — Syrupus  AcfdJ  Citriei,  V.  S.; 
Syrupus  Hypopliosphitum.  I'.  B. 

TINCTURA  LOBELI/E.  U.  S. 

TINCTURE  OF  LOBELIA 

(Unc-tiVra    lo-be'll-as) 

Tetnture  (alcoole)  de  LoMUfl  enflee.  Fr.  Cod  : 
Tinctura  Lobellae,  J'.  O.  :  Lobelientlnktur.  G. ;  Tlntura 
di  lobelia.  It.;  Timura  alcubollca  de  lobelia,  Up. 

*  "  Lobelia,  in  No.  50  powder,  one  hundred 
grammes  [or  3  ounces  av.,  231  grains] ;  Diluted 
Alcohol,  a  sufficient  quantity,  to  make  one  tlou- 
sand  cubic  centimeters  [or  33  fluidounces,  6J 
fluidrachms].  Moisten  the  Lobelia  with  forty 
cubic  centimeters  [or  1  fluidounce,  169  minims] 
of  Diluted  Alcohol,  transfer  it  to  a  percolator, 
and,  without  pressing  the  powder,  allow  it  to 
stand,  well  covered,  for  six  hours;  then  pack  it 
firmly  and  pour  on  enough  Diluted  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
twenty-four  hours.  Then  allow  the  percolation 
to  proceed  slowly,  pouring  on  sufficient  Diluted 
Alcohol  to  obtain  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]  of 
Tincture."    U.  S. 

The  strength  of  this  tincture  was  decreased 
one-half  at  the  last  revision.  For  method  of 
assay,  see  C.  D.,  1893,  454;  also  P.  J.,  1895,  141. 
It  possesses  the  emetic  and  narcotic  properties 
of  lobelia,  and  is  much  used  in  asthma.  The 
emetic  dose  is  two  fluidrachms  (7.5  Cc),  but 
it  frequently  acts  dangerously.  A  saturated 
tincture  is  strongly  recommended  by  A.  Livezey 


as  a  local  -application  in  erysipelas,  and  in  the 
eczematous  eruption  of  Rhus  poisoning.  (B.  M. 
S.  J.,  lv.  262.) 

Dose,  as  an  expectorant,  fifteen  minims  to 
one  fluidrachm  (0.9  to  3.75  Cc.) ;  as  an  emetic, 
one  to  two  fluidrachms  (3.75  to  7.5  Cc). 

TINCTURA  LOBELI/E  /ETHEREA.  Br. 

ETHEREAL  TINCTURE  OF  LOBELIA 

( tinc-tu'ra   lo-be'11-ae  ae-the're-a ) 

Teinture  etheree  de  Lobglie  enflee,  Fr.;  ^Etherische 
Lobelientinktur,    O. 

"  Lobelia,  in  No.  40  powder,  4  ounces  ( Im- 
perial) or  200  grammes;  Spirit  of  Ether,  a 
sufficient  quantity.  Moisten  the  powder  with 
two  fluid  ounces  (Imp.  meas.)  or  one  hundred 
cubic  centimetres  of  Spirit  of  Ether,  and  com- 
plete the  percolation  process.  The  resulting 
Tincture  should  measure  one  pint  (Imp.  meas.) 
or  one  thousand  cubic  centimetres.  This  prep- 
aration is  made  with  rather  more  than  one  and 
a  half  times  the  proportion  of  Lobelia  ordered 
for  the  corresponding  preparation  in  the  British 
Pharmacopoeia  of  1885."   Br. 

Dose,  from  five  to  fifteen  minims  (0.3  to 
0.9  Cc). 

TINCTURA  LUPULI.  Br. 

TINCTURE  OFIHOPS 

(tlnc-tO'ra    lG'pu-H) 

Teinture  (alcooll)  de  Houblon,  Fr. ;  Hopfentlnktur, 
O. 

"Hops.  4  ounces  (Imperial)  or  200  gram- 
mes; Alcohol  (00  per  cent.),  1  ©ml  (Imp. 
meas.)  or  looo  cubic  centimetres.  Prepare  by 
the  maceration  process."  Br. 

This  tincture  might  well  have  been  omitted 
in  the  1890  revision  of  the  U.  S.  Pharmacopoeia; 
it  has  little  to  recommend  it  from  either  a 
therapeutical  or  a  pharmaceutical  point  of  view. 
The  strength  of  the  British  tincture  (1898)  has 
been  increased  60  per  cent.  The  menstruum  is 
also  alightly  stronger  in  alcohol. 

Care  should  be  observed  to  notice  that  the 
British  tincture  of  hops  is  termed  "Tinctura 
Lupuli,"  a  name  very  similar  to  the  tincture 
made  from  lupulin  official  in  the  U.  S.  P. 
1870.1 

1  Tinctura  Lupulinw.  Tincture  of  Lupulin.  Tein- 
ture de  Lupulin,  Fr.  ;  LupulinHnktur,  G. — "  Take  of 
Lupulin  four  troyouncett ;  Alcohol  a  xufflcient  quantity. 
Pack  the  Lupulin  in  a  cylindrical  percolator,  and 
gradually  pour  Alcohol  upon  it  until  two  pints  of 
tincture  are  obtained."     V.  S.   1870. 

This  is  much  superior  to  the  tincture  of  hops  of 
the  first  U.  S.  Pharmacopoeia,  in  the  place  of  which 
it  was  introduced  into  the  second  edition.  In  the 
original  preparation,  a  certain  quantity  of  hops  was 
directed,  from  which  the  lupulin  was  to  be  separated 
by  beating,  and  then  digested  in  alcohol.  Aw  hops 
contain  a  variable  proportion  of  lupulin,  the  tincture 
thus  made  must  be  of  unequal  strength.— an  objection 
to  which  the  tincture  of  hops,  even  as  now  prepared 
is  in  some  measure  liable.  Besides,  the  amount  of 
lupulin  contained  in  any  quantity  of  hops  upon 
which  alcohol  can  conveniently  act  is  too  small  in 
proportion  to  the  alcohol  to  afford  a  tincture  of  the 
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The  U.  S.  P.  1890  tincture  of  hops  was  made 
as  follows :  "  Hops,  well  dried  and  in  No.  20 
powder,  two  hundred  grammes  [or  7  ounces  av., 
24 grains] ;  Diluted  Alcohol,  a  sufficient  quantity, 
to  make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  390  minims].  Moisten  the  powder 
with  four  hundred  cubic  centimeters  [or  13 
fluidounces,  252  minims]  of  Diluted  Alcohol, 
and  macerate  for  twenty-four  hours;  then  pack 
it  firmly  in  a  cylindrical  percolator,  and  grad- 
ually pour  Diluted  Alcohol  upon  it,  until  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
390  minims]  of  Tincture  are  obtained."  U.  S. 
1890. 

By  thoroughly  drying  the  hops  and  rubbing 
them  between  the  hands,  or  by  cutting  and 
bruising  them,  they  may  be  brought  to  a  state  of 
division  which  will  in  a  great  measure  obviate 
the  disadvantages  due  to  their  light  and 
bulky  character.  Yet  it  is  well  known  that  the 
narcotic  virtues  of  hops  are  injured  by  a  thor- 
ough drying.  As  the  virtues  of  hops  depend 
chiefly  on  the  lupulin,  and  as  the  quantity  of 
this  substance  is  different  in  different  parcels, 
the  tincture  is  necessarily  unequal  in  strength, 
and  the  tincture  of  lupulin  itself  is  preferable. 
According  to  Meniere,  tincture  of  hops  deposits, 
on  standing,  a  yellow  precipitate,  and  a  large 
quantity  of  a  white  crystalline  substance,  which 
he  thinks  may  be  calcium  malate. 

Tincture  of  hops  is  tonic  and  narcotic,  but 
little  reliance  can  be  placed  upon  it.  It  is 
sometimes  useful  in  the  wakefulness,  attended 
with  tremors  and  general  nervous  derangement, 
to  which  habitual  drunkards  are  liable,  and 
which  frequently  precedes  an  attack  of  delirium 
tremens. 

Dose,  from  one  to  three  fluidrachms  (3.75  to 
11.25  Cc). 

TINCTURA  MOSCHI.  U.  S. 

TINCTURE  OF  MUSK 

( tinc-tii'ra    mos'phl ) 

Teinture  (aleoolg)  de  Muse,  Fr.  Cod. ;  Moschus- 
tinktur,  O. ;  Tintura  di  muschio,  It. ;  Tintura  alco- 
holica  de  almizcle,  Sp. 

* "  Musk,  five  grammes  [or  77  grains] ; 
Alcohol,  forty-five  cubic  centimeters  [or  1 
fluidounce,  250  minims] ;  Water,  forty-five 
cubic  centimeters  [or  1  fluidounce,  250  minims] ; 
Diluted  Alcohol,  a  sufficient  quantity,  to  make 
one  hundred  cubic  centimeters  [or  3  fluidounces, 
183  minims].  Triturate  the  Musk  with  the 
Water,  a  little  at  a  time,  until  a  smooth  mix- 
ture is  obtained;  transfer  this  mixture  to  a 
bottle  and  allow  it  to  stand  for  twenty-four 
hours;  add  the  Alcohol  and  macerate  the  mix- 
due  strength.  The  tincture  of  lupulin  is.  therefore, 
greatly  preferable.  The  dose  is  one  or  two  flui- 
drachms (3.7  or  7.5  Cc),  to  be  given  in  sweetened 
water  or  some  mucilaginous  fluid.  Under  the  name 
of  Amtnoniated  Tincture  of  Lupulin,  Dyce  Duck- 
worth proposes  as  the  best  preparation  a  tincture 
made  by  macerating  for  seven  days  two  ounces  of 
lupulin  in  a  pint  of  aromatic  spirit  of  ammonia,  and 
then  filtering.  The  dose  Is  from  half  a  fluidrachm  to 
a  fluidrachm    (1.9  to  3.7  Cc).      (A.  J.  P.,  xli.   416.) 


ture  for  six  days,  occasionally  shaking  it.  Then 
filter  through  a  plain  paper  filter,  and,  when  the 
liquid  has  drained  off  completely,  pass  enough 
Diluted  Alcohol  through  the  filter  to  make  one 
hundred  cubic  centimeters  [or  3  fluidounces, 
183  minims]  of  Tincture."  U.  S. 

This  tincture  was  reduced  in  strength  about 
one-half  in  the  U.  S.  P.  1890,  on  account  of 
the  greatly  increased  cost  of  musk.  This 
change,  in  our  opinion,  is  ill-advised,  and  does 
not  secure  the  main  object,  as  the  patient  will 
have  to  take  double  the  dose,  even  if  the  alcohol 
be  therapeutically  contraindicated.  The  pro- 
cess has  been  arranged  so  as  to  make  the  end- 
product  100  Cc,  as  very  few  pharmacists  will 
require  1000  Cc.  of  tincture  of  musk.  Musk 
will  yield  its  virtues  to  the  above  menstruum 
if  the  process  be  followed;  if  wanted  for  its 
odor  it  will  be  economy  to  add  a  minim  of 
solution  of  potassium  hydroxide  to  the  water 
used  to  rub  the  musk  into  a  smooth  paste.  Care 
should  be  especially  taken  to  use  pure  grain 
musk  in  this  preparation. 

Dose,  from  thirty  minims  to  two  fluidrachms 
(1.8  to  7.5  Cc). 

TINCTURA  MYRRH/C.  U.  S.,  Br. 

TINCTURE   OF  MYRRH 

( tinc-tu'ra   myr'rhae ) 

Teinture  (alcool€)  de  Myrrhe,  Fr.  Cod.;  Tinctura 
Myrrhae,  P.  O. ;  Myrrhentinktur,  O.  ;  Tintura  di  mirra, 
It.;  Tintura  alcoholica  de  mirra,  Sp. 

* "  Myrrh,  in  moderately  coarse  powder, 
two  hundred  grammes  [or  7  ounces  av.,  24 
grains] ;  Alcohol,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Macerate  the 
Myrrh  in  a  stoppered  container,  in  a  moder- 
ately warm  place,  with  seven  hundred  and  fifty 
cubic  centimeters  [or  25  fluidounces,  173  min- 
ims] of  Alcohol  during  three  days,  with  frequent 
agitation;  then  filter  through  purified  cotton, 
or  a  plain  paper  filter,  and,  when  the  liquid 
has  drained  off  completely,  pour  on  enough 
menstruum  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6i  fluidrachms]  of 
Tincture."  U.  S. 

"  Myrrh,  in  coarse  powder,  4  ounces  (Im- 
perial) or  200  grammes;  Alcohol  (90  per  cent.), 
a  sufficient  quantity.  Place  the  Myrrh  with 
sixteen  fluid  ounces  (Imp.  meas.)  or  eight  hun- 
dred cubic  centimetres  of  the  Alcohol  in  a 
closed  vessel;  set  aside  for  seven  days,  with 
frequent  agitation;  filter;  when  the  liquid 
ceases  to  drop,  pass  sufficient  of  the  Alcohol 
through  the  filter  to  produce  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres  of  the 
Tincture."  Br. 

The  strength  of  this  tincture  was  increased 
60  per  cent,  at  the  last  revision  of  the  British 
Pharmacopoeia  (1898). 

Official  alcohol  is  preferable  to  diluted  alco- 
hol as  a  solvent  of  myrrh,  because  it  forms  a 
perfectly  clear  tincture,  which  is  not  attainable 
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with  the  latter  menstruum.  The  addition  of 
water  to  the  tincture  renders  it  turbid.  Accord- 
ing to  E.  B.  Shuttleworth  (A.  J.  P.,  xliii.  369), 
the  gum  which  is  left  behind  in  making  the 
tincture  may  be  utilized  for  making  mucilage. 
The  tincture  of  myrrh  is  used  solely  as  a  local 
application  to  stimulate  indolent  and  foul  ulcers, 
spongy  gums,  aphthous  sore  mouth,  and  ulcerar 
tions  of  the  throat. 

Dose,  from  fifteen  to  thirty  minims  (0.9  to 
1.8  Cc). 

TINCTURA  NUCIS   VOMIC/C.  U.  S.,  Br. 

TINCTURE  OF  NUX  VOMICA 

(tinc-tu'ra    nu'cis    vom'j-cae) 

Teinture  (alcoolf)  de  Nolx  vomique,  Fr.  Cod.; 
Tinctura  Strychni,  P.  Q. ;  Hrecbnusntinktur.  Krahen- 
augentinktur,  (1.:  Tintura  di  noce  vomica,  It.;  Tln- 
tura   alcobolica  de   nuez   vomica,    dp. 

•"Extract  of  Nux  Vomica  (containing  5 
percent,  of  strychnine),  twenty  grammes  [or 
309  grains]  ;  Alcohol,  Water,  each,  a  su]l 
quantity,  to  make  one  thousand  cubic 
meters  [or  33  fluidounces,  6 J  fluidrachms]. 
Dissolve  the  Kxtract  of  Nux  Vomica  in  a 
sufficient  quantity  of  a  mixture  of  Alcohol 
and  Water,  made  in  the  proportion  of  secen 
ed  and  jifty  culm  centimeter*  [or  25 
fluidounces,  173  minims]  of  Alcohol  and  two 
hundred  and  fifty  cubic  centimeters  [or  K 
fluidounces,  218  minims]  of  Water,  to  make  the 
solution  measure  on*  thousand  cubic  centimeter* 
[or  33  fluidounces.  (i.1.  fluidrachms],  and  Alter 
through  a  well-covered  filter.  Tincture  of  Nux 
Vomica,  when  assayed  by  the  process  given 
below,  should  contain  in  one  hundred  cubic 
meters  0J  Gm.  of  Strychnine."  U.  8. 

"  Liquid  Kxtract  of  Nux  Vomica,  2  fl.  ounces 
(Imperial  measure)  or  100  cubic  centimetres; 
Distilled  Water,  3  fl.  ounces  (Imp.  meas. )  or 
1,10  cubic  centimetres;  Alcohol  (90  per  cent.), 
a  sufficient  quantity.  Mix  the  Liquid  Extract 
i  1  Nux  Vomica  with  the  Distilled  Water;  add 
sufficient  of  the  Alcohol  to  produce  twelve  fluid 
ounces  (Imp.  meas.)  or  six  hundred  cubic  centi- 
metres of  the  Tincture;  filter.  Treated  by  the 
assay  process  given  under  '  Extractum  Nucis 
Vomica?  Liquidum,'  100  cubic  centimetres 
should  yield  not  less  than  0.24  nor  more  than 
0.26  gramme  of  Strychnine,  corresponding  to 
about  &  grain  in  1  fluid  drachm  or  \  grain  in 
110  minims.  This  preparation  contains  about 
twice  the  proportion  of  Strychnine  present  in 
the  Tincture  of  Nux  Vomica  of  the  British 
Pharmacopoeia  of  1885."  Br. 

Assay.  U.  S.  (8th  Rev.)— "  Transfer  100 
Cc.  of  Tincture  of  Nux  Vomica  to  a  porcelain 
dish,  evaporate  it  to  dryness  on  a  water-bath, 
and  assay  the  resulting  extract  by  the  method 
given  under  Extractum  Nucis  Vomica  (page 
482),  using  the  same  details  as  there  directed 
for  2  Gm.  of  Extract  of  Nux  Vomica,  with  the 
exception  that  the  multiplication  by  50  be 
omitted;   the  result   will   represent   the  weight 


in  grammes  of  strychnine  contained  in  one 
hundred  cubic  centimeters  of  Tincture  of 
Nux  Vomica."  V.  S. 

The  object  of  the  U.  S.  (8th  Rev.)  process 
is  to  secure  a  more  reliable  and  definite  tincture 
than  was  possible  under  the  process  official 
prior  to  1890;  for  this  reason  2  per  cent,  of 
the  standardized  extract  is  directed  to  be  dis- 
solved in  a  mixture  of  3  volumes  of  alcohol  and 
1  volume  of  water.  On  account  of  the  very 
tough  structure  of  nux  vomica,  percolation  is 
accomplished  usually  with  varying  results.  The 
amount  of  extract  present  in  the  percolate  is 
to  some  extent  a  measure  of  its  activity;  hence, 
if  a  weighed  portion  of  the  percolate  be  evap- 
orated to  dryness,  and  the  percentage  of  dry 
extract  is  noted,  it  is  easy  to  calculate  the 
amount  present  in  the  whole  quantity.  The 
strength  of  tincture  of  nux  vomica  U.  S.  P. 
(8th  Rev.)  is  theoretically  about  one-fourth 
weaker  than  the  tincture  of  the  U.  S.  P.  1890. 
It  is  probable,  however,  that  as  the  assay  pro- 
cess is  now  ltased  on  the  tincture  containing 
0.1  Gm.  of  strychnine  instead  of  0.3  Gm.  total 
alkaloids  in  100  Cc.  that  the  difference  in 
strength  will  be  practically  less  than  this. 

The  British  Pharmacopoeia  standardizes  the 
liquid  extract  (see  p.  551),  and  makes  its  tinc- 
ture from  it  of  such  strength  that  100  Cc.  shall 
contain  0.25  Gm.  of  strychnine;  the  menstruum 
used  is  slightly  more  alcoholic  than  that  of  the 
Br.  I'h.  1885,  and  the  tincture  is  two  and  a 
half  times  as  strong  as  the  U.  S.  (8th  Rev.) 
tincture.  U.  Bother  (A.  J.  P.,  Jan.  1 
after  experimenting  with  various  substances, 
found  t hat  sodium  chloride  aided  greatly  in 
softening  the  hnnoorin  lilrr  substance  in  which 
the  alkaloidal  principles  of  nux  vomica  are 
embedded,  and  he  proposes  its  use  by  adding 
it  to  the  menstruum  of  diluted  alcohol  in  the 
proportion  of  120  grains  to  the  pint  (see  U.  S. 
I).,  Kith  ed.,  p.  1527).  The  alcoholic  extract,  or 
strychnine,  is  preferable  to  the  tincture,  when 
the  pill  form  is  practicable. 

Dose,  of  the  tincture,  ten  to  twenty  minims 
(0.6  to  1.3  Cc),  to  be  increased  if  necessary. 

TINCTURA  OPII.  U.  S„  Br. 

TINCTURE  OF  OPIUM       LAUDANUM 

(tlnc-tu'ra    6'pM) 

Tinctura  Thebaica,  Tinctura  Meconii,  Tinctura  Ex- 
tracti  Opii;  Teinture  d'Extrait  d'Opium.  Fr.  Cod.; 
Teinture  (aleool£)  d'Opium,  Teinture  th^baique,  Fr. ; 
Tinctura  Opii  Simplex,  P.  O. ;  Einfache  Opiumtinktur, 
O. ;  Tintura  di  oppio,  It. ;  Tintura  alcobolica  de  oplo, 
Up. 

*  "  Granulated  Opium  (containing  12  to  12.5 
percent,  of  crystallizable  morphine),  one  hun- 
dred grammes  [or  3  ounces  av.,  231  grains] ; 
Alcohol,  Water,  Diluted  Alcohol,  each,  a  suffi- 
cient quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms]. 
Heat  four  hundred  cubic  centimeters  [or  13 
fluidounces,  252  minims]  of  water  to  boiling, 
and  pour  it  on  the  Granulated  Opium  contained 
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in  a  tared  vessel,  weigh,  and  stir  occasionally 
during  twelve  hours;  then  restore  the  original 
weight  by  the  addition  of  cold  Water,  add  four 
hundred  cubic  centimeters  [or  13  fluidounces, 
252  minims]  of  Alcohol,  pour  the  mixture  into 
a  bottle,  and  continue  the  maceration  for  forty- 
eight  hours,  occasionally  shaking.  Transfer  the 
mixture  to  a  percolator,  return  the  first  portion 
of  the  percolate  until  it  runs  through  clear,  and, 
when  the  liquid  ceases  to  drop,  continue  the 
percolation  slowly,  pouring  on  sufficient  Di- 
luted Alcohol  until  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6J  fluidraehms]  are 
obtained."  U.  S. 

The  official  requirements  are  that  "  Tincture 
of  Opium,  when  assayed  by  the  process  given 
below,  should  contain  in  one  hundred  cubic 
centimeters  not  less  than  1.2  nor  more  than 
1.25  Gm.  of  crystallizable  morphine."  U.  S. 

Assay — U.  S.  (8th  Rev.).  "Tincture  of 
Opium,  one  hundred  cubic  centimeters;  Am- 
monia Water,  three  and  one-half  cubic  centi- 
meters; Alcohol,  Ether,  Water,  Lime  Water, 
each,  a  sufficient  quantity.  Transfer  100  Cc.  of 
Tincture  of  Opium  to  an  evaporating  dish  and 
evaporate  it  on  a  water-bath  to  about  20  Cc, 
add  40  Cc.  of  water,  mix  thoroughly,  and  set 
the  liquid  aside  for  one  hour,  occasionally  stir- 
ring to  disintegrate  the  resinous  flakes  adhering 
to  the  dish.  Then  filter  the  liquid  and  wash  the 
filter  and  residue  with  water,  until  all  soluble 
matter  is  extracted  (indicated  by  an  almost  color- 
less filtrate),  and  collect  the  washings  separately. 
First  evaporate  the  washings,  in  a  tared  dish, 
to  a  small  volume,  then  add  the  first  filtrate 
and  evaporate  the  whole  to  a  weight  of  14 
Gm.  Determine  the  morphine  in  this  extract 
by  the  method  given  under  Opium  (page  903, 
eighteenth  line  from  the  top,  beginning  with 
the  word  "Rotate"),  using  the  same  details 
as  there  directed  for  10  Gm.  of  Opium,  with 
the  exception  that  the  final  multiplication  by 
10  be  omitted.  The  result  will  represent  the 
weight  in  grammes  of  crystallized  morphine 
yielded  by  one  hundred  cubic  centimeters  of 
Tincture  of  Opium."    U.  S. 

"  Opium,  3  ounces  (Imperial)  or  150  gram- 
mes; Alcohol  (90  per  cent,),  Distilled  Water, 
of  each  a  sufficient  quantity.  Rub  the  Opium 
to  a  paste  with  ten  fluid  ounces  (Imp.  meas.) 
or  five  hundred  cubic  centimetres  of  Distilled 
Water,  previously  heated  to  at  least  200°  F. 
(93.3°  C);  set  aside  for  six  hours;  add  ten 
fluid  ounces  (Imp.  meas.)  or  five  hundred  cubic 
centimetres  of  the  Alcohol ;  mix  thoroughly ;  set 
aside  in  a  covered  vessel  for  twenty-four  hours ; 
strain;  press;  mix  the  liquids;  set  aside  for 
twenty- four  hours ;  filter. 

Determine  the  proportion  of  morphine  in 
the  resulting  strong  tincture  by  the  following 
process :  Pour  80  cubic  centimetres  of  the  liquid 
into  a  porcelain  dish;  evaporate  on  a  water- 
bath  until  the  volume  is  reduced  to  30  cubic 
centimetres ;  mix  the  residual  liquid  in  a  mortar 
with  3  grammes  of  freshly  slaked  lime;  dilute 
the  mixture  with  water  to  85  cubic  centimetres; 


set  aside  for  half  an  hour,  stirring  occasionally. 
Filter  off  50  cubic  centimetres  of  the  liquid 
(representing  50  cubic  centimetres  of  the  strong 
tincture)  through  a  plaited  filter,  having  a 
diameter  of  about  one  decimetre,  into  a  wide- 
mouthed  stoppered  bottle,  having  a  capacity  of 
two  hundred  cubic  centimetres;  add  5  cubic 
centimetres  of  alcohol  (90  per  cent.)  and  30 
cubic  centimetres  of  ether;  shake  the  mix- 
ture; add  2  grammes  of  ammonium  chloride; 
shake  well  and  frequently  during  half  an  hour; 
set  aside  for  12  hours  for  the  morphine  to 
separate.  Counterbalance  two  small  filters; 
place  one  within  the  other  in  a  small  funnel 
in  such  a  way  that  the  triple  fold  of  the  inner 
filter  shall  be  superposed  upon  the  single  fold 
of  the  outer  filter;  wet  them  with  ether;  remove 
the  ethereal  layer  of  the  liquid  in  the  bottle 
as  completely  as  possible  by  means  of  a  small 
pipette,  and  transfer  it  to  the  filter;  pour  into 
the  bottle  15  cubic  centimetres  of  ether;  rotate 
the  contents  and  set  the  bottle  aside;  transfer 
the  separated  ethereal  layer  carefully,  by  means 
of  the  pipette,  to  the  filter;  wash  the  filter 
with  a  total  amount  of  10  cubic  centimetres 
of  ether  added  slowly,  and  in  portions;  let 
the  filter  dry  in  the  air ;  pour  upon  it  the  liquid 
in  the  bottle,  in  portions,  in  such  a  way  as  to 
transfer  the  granular  crystalline  morphine  as 
completely  as  possible  to  the  filter.  When  all  the 
liquid  has  passed  through,  wash  the  remainder 
of  the  morphine  from  the  bottle  with  morphin- 
ated  water,  until  the  whole  has  been  removed. 
Wash  the  crystals  with  morphinated  water 
until  the  washings  are  free  from  color;  allow 
the  filter  to  drain;  dry  it,  first  by  gentle  pres- 
sure between  sheets  of  bibulous  paper,  after- 
wards at  a  temperature  between  13i°  and 
140°  F.  (55°  and  60°  C),  finally  at  230°  F. 
(110°  C.)  for  2  hours.  Weigh  the  crystals 
in  the  inner  filter,  counterbalancing  by  the 
outer  filter.  Take  0.3  gramme  of  the  crystals, 
and  titrate  with  decinormal  volumetric  solution 
of  sulphuric  acid,  as  directed  under  Opium. 

Add  to  the  weight  of  anhydrous  morphine, 
indicated  by  the  titration,  0.05  gramme  (or  0.1 
gramme  for  every  100  cubic  centimetres  of 
the  original  filtrate,  should  more  than  50  cubic 
centimetres  have  been  used  for  the  estimation), 
a  proportion  representing  the  average  loss  of 
morphine  during  the  process. 

Having  ascertained  the  proportion  of  mor- 
phine, calculated  as  anhydrous,  present  in  the 
50  cubic  centimetres  of  strong  tincture,  the  re- 
mainder is  to  be  diluted  with  sufficient  of  a 
mixture  of  Alcohol  (90  per  cent.)  and  Distilled 
Water,  in  equal  volumes,  to  produce  a  Tincture 
of  Opium  containing  0.75  gramme  of  mor- 
phine, calculated  as  anhydrous,  in  100  cubic 
centimetres.  Treated  by  the  foregoing  process, 
Tincture  of  Opium  should  yield  an  amount  of 
morphine,  reckoned  as  anhydrous,  correspond- 
ing to  not  less  than  0.70  gramme,  nor  more 
than  0.80  gramme,  in  100  cubic  centimetres. 
This  preparation  contains,  on  an  average,  the 
soluble  matter  of  32.8  grains  of  Opium   (con- 
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taining  10  per  cent,  of  morphine,  calculated 
as  anhydrous)  in  1  fluid  ounce,  or  about  1 
grain  of  such  Opium  in  15  minims.  Tincture 
of  Opium  may  be  prepared  with  any  variety 
of  opium  containing  a  known  percentage  of 
morphine,  calculated  as  anhydrous,  provided 
that  the  percentage  be  not  less  than  seven 
and  a  half,  and  provided  that  the  resulting 
Tincture  of  Opium  respond  to  the  foregoing 
quantitative    test."     Br. 

The  proportion  of  opium  in  these  formulas 
is  not  quite  the  same,  the  U.  S.  P.  tincture  con- 
taining about  twelve  grains  more  of  opium  in 
the  fluidounce  than  the  British.  The  Br. 
Pharm.  1898  does  not  direct  opium  in  powder, 
but  relies  upon  an  assay  to  bring  the  product 
to  a  uniform  strength.  The  drying  and  <rranu- 
lating  of  the  opium  are  clearly  useful  pro- 
visions, as  they  insure  greater  uniformity  in 
the  strength  of  the  tincture.  Crude  opium 
contains  variable  proportions  of  water,  and 
laudanum  prepared  from  a  moisl  specimen  will 
be  wreaker  than  that  prepared  from  an  equal 
weight  of  the  dried.  The  granulation  insures 
the  previous  drying  of  the  drug,  and  is  thus 
useful  independently  of  the  greater  facility 
which  it  gives  to  the  action  of  the  menstruum; 
it  is,  however,  often  neglected.  Deviation  boo 
the  official  Btrength  in  so  important  a  prepara- 
tion is  certainly  a  ureal  evil.  There  can  he  little 
doubt,  we  think,  that  the  present  I  .  S.  formula 
insures  a  more  complete  exhaustion  of  the 
opium  than  did  the  former  simple  procedure  of 
maceration  for  six  days,  while  the  saving  in 
time  is  apparent.  Granulated  opium  is  pre- 
ferred to  powdered  opium  because  of  the 
greater  facility  of  extraction.  Opium  in  line 
powder  cannot  he  readily  percolated  with  diluted 
alcohol,  hut  if  it  he  mixed  with  an  equal  Weight 
of  an  insoluble  powder  like  purified  talc  there 
will  he  no  difficulty;  percolation  will  necessarily 
be  slow,  but  this  is  just  what  is  required  to 
secure  thorough  exhaustion.1 

In  the  United  States  and  Great  Britain  this 
tincture  is  universally  known  by  the  name  of 
laudanum.  As  this  term  was  formerly  applied 
to  other  preparations  of  opium,  and  still  con- 
tinues to  be  so  applied  on  the  continent  of 
Europe,  the  tincture  is  sometimes  distinguished 
by  the  epithet  liquidum,  which,  however,  is 
seldom  used  in  this  country.  Tinctura  The- 
baica  is  another  title  by  which  the  preparation 
is   known. 

About  two-thirds  of  the  opium  used  in  the 
preparation  of  the  tincture  are  dissolved,  the 
residue  consisting  chiefly  of  inert  matter. 
Allowing  the  opium  to  be  wholly  exhausted  of 
its  active  principles,  one  grain  would  be  repre- 
sented by  very  nearly  10.5  minims,  according 
to  the  U.  S.  formula  (8th  Rev.) ;  but  a  small 
quantity  of  morphine  has  been  detected  in  the 

1  Tinctura  Opii  Muriatica. — Under  this  name  is 
sometimes  prescribed  a  preparation  made  by  the 
following  formula  :  Powdered  Opium  one  ounce;  Muri- 
atic Acid  one  puidouvee :  Distilled  Water  fifteen 
flin'rfounces.  Macerate  for  14  days,  filter,  and  add 
sufficient  water  to  make  a  pint. 


residuary  matter,  so  that  the  tincture  is  rather 
weaker  than  the  proportion  of  opium  employed 
would  indicate.  This  difference,  however,  is 
too  slight  to  be  of  any  practical  importance. 
In  general  practice,  laudanum  very  rarely  fully 
comes  up  to  the  official  standard,  and  a  large 
proportion  of  that  in  the  market  is  far  below 
it.  This  is  especially  the  case  with  the  cheap 
laudanums  which  are  so  extensively  sold  to 
country  stores. 

The  tincture  of  opium  is  used  for  all  the 
purposes  to  which  opium  itself  is  applied.  (See 
Opium.)  The  dose,  equivalent  to  a  grain  of 
opium,  is  about  eleven  minims  (0.65  Cc),  or 
twenty-two  drops.  It  should  be  recollected 
that  a  fluidrachm  or  teaspoonful  of  laudanum 
(60  minims)  will  yield,  on  an  average,  about 
120  drops.  Laudanum,  when  long  kept,  with 
occasional  exposure  to  the  air,  becomes  thick 
from  the  evaporation  of  a  portion  of  the  alco- 
hol and  the  deposition  of  solid  matter.  If 
given  in  this  state,  it  often  acts  with  unexpected 
energy,  and  death  has  resulted  in  infants  from 
doses  which  would  have  been  entirely  safe  if  the 
tincture  had  been  clear.  Denarcotited  lauda- 
num may  be  prepared  by  substituting  the 
denarcoli/.ed  opium  for  the  opium  itself. 

Dote,   five   to  ten   minims    (0.3   to   0.6   Cc). 

Off.  Prep. — Linimentum  Opii,  lir.;  Tinctura 
Camphors  C'omposita,  Br.;  Tinctura  Opii  Ammo- 
niata, lir. 

TINCTURA  OPII  AMMONIATA.  Br. 

AMMONIATED  TINCTURE  OF  OPIUM 

(tinc-tu'ra    O'pl-I    9in-mo-ni-a'ta) 

Scotch  I'aroRorlc ;  Telnture  d'Oplum  ammonlacale, 
Fr. ;    Ammoniakallsche    Opiumtinktur,    Q. 

"Tincture  of  Opium,  3  fl.  ounces  (Impe- 
rial measure)  or  150  cubic  centimetres;  lien- 
zoic  Acid,  180  grains  or  20.6  grammes;  Oil 
of  Anise,  1  fl.  drachm  (Imp.  meas.)  or  625 
cubic  centimetres;  Solution  of  Ammonia,  4 
fl.  ounces  (Imp.  meas.)  or  200  cubic  centi- 
metres; Alcohol  (90  per  cent.),  a  sufficient 
quantity.  Dissolv3  the  Oil  of  Anise  and  the 
Benzoic  Acid  in  twelve  fluid  ounces  (Imp. 
meas.)  or  six  hundred  cubic  centimetres  of  the 
Alcohol;  add  the  Tincture  of  Opium  and  the 
Solution  of  Ammonia;  mix  well;  filter;  add 
enough  of  the  Alcohol  to  form  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres  of 
the  Tincture.  This  preparation  contains  the 
soluble  matter  of  nearly  0.62  grain  of  Opium 
(containing  10  per  cent,  of  morphine,  reckoned 
as  anhydrous)  in  1  fluid  drachm,  or  of  nearly 
5  grains  of  such  Opium  in  1  fluid  ounce."  Br. 

This  is  an  old  preparation  of  the  Edin- 
burgh Pharmacopoeia,  formerly  used  in  Scot- 
land under  the  name  of  Paregoric  Elixir.  It 
differs,  however,  both  in  composition  and  in 
strength,  from  the  very  popular  preparation 
known  as  Paregoric  in  the  United  States.  As 
ammonia  precipitates  morphine  from  its  solu- 
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tions,  it  was  doubted  whether  the  tincture  con- 
tained any  of  that  alkaloid,  but  if  the  am- 
monia be  in  sufficient  excess  it  will  redissolve 
the  morphine.  At  best,  however,  the  prepara- 
tion is  of  doubtful  propriety,  for  if  the  am- 
moniacal  addition  should  not  happen  to  have 
the  requisite  strength,  or  if  the  ammonia  should 
escape  or  become  carbonated  by  exposure,  the 
strength  of  the  tincture  might  be  affected. 
Influenced,  we  presume,  by  considerations  of 
this  kind,  the  editors  of  the  first  British  Phar- 
macopeia rejected  the  preparation  altogether. 
But  popular  preference,  although  local,  led  to 
its  readmission  into  the  Br.  Pharmacopoeia, 
though  in  a  slightly  modified  form,  strong  solu- 
tion of  ammonia  and  rectified  spirit  being  sub- 
stituted for  the  Edinburgh  spirit  of  ammonia, 
which  is  not  official  in  the  Br.  Pharmacopoeia. 
Dose,  from  thirty  minims  to  a  fluidrachm 
(1.8  to  3.75  Cc). 

TINCTURA  OPII  CAMPHORATA. 

U.  S.  (Br.) 

CAMPHORATED  TINCTURE  OF  OPIUM 
PAREGORIC 

( tinc-tu'ra    o'pi-I    cam-pho-ra'ta ) 

Tinctura  Camphors  Composite,  Br.;  Compound 
Tincture  of  Camphor :  Elixir  paregorique,  Fr.  Cod. ; 
Teinture  (alcool6)  d'Opium  Camphree,  Fr. ;  Tinctura 
Extracti  Opii  Camphorata,  Elixir  Paregoricum,  Tinc- 
tura Opii  benzoica,  P.  G. ;  Benzoesaurehaltige  Opium- 
tinktur,  G. 

*  "  Powdered  Opium,  four  grammes  [or  62 
grains] ;  Benzoic  Acid,  four  grammes  [or  62 
grains] ;  Camphor,  four  grammes  [or  62  grains]  ; 
Oil  of  Anise,  four  cubic  centimeters  [or  65 
minims] ;  Glycerin,  forty  cubic  centimeters 
[or  1  fluidounce,  169  minims] ;  Diluted  Alco- 
hol, a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounees,  6J 
fluidrachms].  Place  all  the  ingredients  in  a 
stoppered  container  and  macerate  for  three 
days  with  frequent  agitation;  then  filter  the 
mixture  through  a  well-covered  paper  filter, 
adding  sufficient  Diluted  Alcohol  through  the 
filter  to  make  one  thousand  cubic  centimeters 
[or  33  fluidounees,  6£  fluidrachms]  of  Tinc- 
ture." U.  S. 

"  Tincture  of  Opium,  585  minims  or  60.9 
cubic  centimetres;  Benzoic  Acid,  40  grains  or 
4.6  grammes;  Camphor,  30  grains  or  3.4  gram- 
mes; Oil  of  Anise,  30  minims  or  3.1  cubic 
centimetres;  Alcohol  (60  per  cent.),  a  sufficient 
quantity.  Dissolve  the  Benzoic  Acid,  Cam- 
phor, and  Oil  of  Anise  in  eighteen  fluid  ounces 
(Imperial  measure)  or  nine  hundred  cubic 
centimetres  of  the  Alcohol;  add  the  Tincture 
of  Opium  and  a  sufficient  quantity  of  the 
Alcohol  to  produce  one  pint  (Imp.  meas.)  or 
one  thousand  cubic  centimetres  of  the  Tincture : 
filter  if  necessary.  This  Compound  Tincture  of 
Camphor  contains  in  each  fluid  drachm  a  pro- 
portion of  Tincture  of  Opium  equivalent  to 
l-30th  grain  of  Morphine  Hydrochloride,  or 
to  i  grain  of  Opium  (containing  10  per  cent. 
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of  anhydrous  morphine) ;  or  to  nearly  0.5  milli- 
gramme (0.00046  gramme)  of  anhydrous  mor- 
phine in  each  cubic  centimetre."   Br. 

This  is  the  well-known  paregoric.  It  is 
a  very  pleasant  anodyne,  much  used  to  allay 
cough,  to  relieve  nausea  and  slight  pains  in 
the  stomach  and  bowels,  to  check  diarrhoea,  and, 
in  infantile  cases,  to  procure  sleep.  Half  a 
fluidounce  of  the  U.  S.  or  British  tincture  con- 
tains rather  less  than  a  grain  of  powdered 
opium.  The  substitution  of  glycerin  for  the 
honey  of  the  U.  S.  P.  1870  is  an  inprovement 
which  aids  in  retaining  the  transparency  of  the 
filtered  tincture.  Licorice  was  omitted  in 
1840,  in  consequence  of  giving  the  dark  color 
of  laudanum  and  thus  leading  to  mistake. 

Dose,  for  an  infant,  from  five  to  twenty 
minims  (0.3  to  1.3  Cc.) ;  for  an  adult,  from 
one  to  four  fluidrachms   (3.75  to  15  Cc.).1 

TINCTURA  OPII  DEODORATI.  U.  S. 

TINCTURE_OF  DEODORIZED  OPIUM 

(tinc-tu'r^   o'pi-I  de-o-do-ra'tl ) 

Deodorized  tincture  of  opium,  U.  8.  1880 :  Teinture 
(alcool£)  d'Opium  sans  odeur,  Fr.;  Desodorirte 
Opiumtinktur,    G. 

*  "  Granulated  Opium  (containing  12  to  12.5 
percent,  of  crystallizable  morphine),  one  hun- 
dred grammes  [or  3  ounces  av.,  231  grains] ; 
Purified  Petroleum  Benzin,  seventy-five  cubic 
centimeters  [or  2  fluidounees,  257  minims} ; 
Alcohol,  two  hundred  cubic  centimeters  [or  6 
fluidounees,  366  minims]  ;  Water,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounees,  6^  fluidrachms]. 
Heat  five  hundred  cubic  centimeters  [or  16 
fluidounees,  435  minims]  of  Water  to  boiling, 
and  pour  it  on  the  Granulated  Opium  contained 

1  The  following  formulas  were  adopted  by  the  Phila- 
delphia College  of  Pharmacy  in  1833  for  the  prep- 
aration of  the  old  compound  tinctures  of  opium  so 
much  used  under  the  names  of  Bateman's  drops  and 
Godfrey's  cordial.  So  long  as  these  nostrums  are 
employed,  it  is  important  that  they  should  be  pre- 
pared in  a  uniform  manner  and  of  a  certain  strength, 
as  serious  consequences  may  happen  from  diversity 
in  the  formulas  when  so  active  a  substance  as  opium 
is  the  chief  ingredient.  Such  diversity  has  existed 
to  a  very  great  extent :  so  much  so  that  in  one  for- 
mula for  Bateman's  drops  the  quantity  of  opium 
was  seven  and  a  half  grains  to  the  pint,  while  in 
another  it  exceeded  one  hundred  grains.  It  was  in 
order  to  remedy  this  evil  that  the  College  was  induced 
to  adopt  the  formulas  here  presented. 

"Batcman's  Pectoral  Drops. — Take  of  Diluted  Alco- 
hol 4  gallons.  Red  Saunders,  rasped,  2  oz.  tr.  Digest 
for  twenty-four  hours,  filter,  and  add  of  Opium  in 
powder,  2*oz.  tr..  Catechu,  in  powder,  2  oz.  tr..  Cam- 
phor. 2  oz.  tr..  Oil  of  Anise  240  m.  Digest  for  ten 
days.*'  This  preparation  is  about  equal  in  strength  to 
the  camphorated  tincture  of  opium  or  paregoric 
elixir  of  the  U.  S.  Pharmacopoeia,  containing  about 
two  grains  of  opium  to  the  fluidounce. 

'•  Godfrey's  Cordial. — Take  of  Tincture  of  Opium 
24  fid.  oz..  Molasses  (from  the  sugar  refiners)  16  pints. 
Alcohol  2  pints.  Water  26  pints,  Potassium  Car- 
bonate 20  oz.  av.,  Oil  of  Sassafras  4  fid.  dr.  Dissolve 
the  Potassium  Carbonate  in  the  Water,  add  the 
Molasses,  and  heat  over  a  gentle  fire  till  they  simmer ; 
take  off  the  scum  which  rises,  and  add  the  Laudanum. 
Alcohol,  and  Oil  of  Sassafras,  having  previously  mixed 
them  well  together.  This  preparation  contains  the 
strength  of  rather  more  than  one  grain  of  opium 
in  a  fluidounce."  (A.  J.  P.,  v.  26  and  27.)  Death 
has  been  produced  by  it  in  the  infant.  (P.  J.,  3d 
ser.,   i.   199.) 
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in  a  suitable  vessel,  stirring  the  mixture  fre- 
quently during  twenty-four  hours.  Then  trans- 
fer the  mixture  to  a  percolator,  return  the 
first  portion  of  the  percolate  until  it  runs 
through  clear,  and,  when  the  liquid  ceases  to 
drop,  continue  the  percolation  with  Water 
until  the  Opium  is  exhausted.  Concentrate  the 
percolate  by  evaporation  on  a  water-bath  until 
it  measures  one  hundred  and  fifty  cubic  centi- 
meters [or  5  fluidounces,  35  minims],  and,  when 
cooled,  shake  it  frequently  and  vigorously  for 
ten  minutes  with  sixty-five  cubic  centimeters 
[or  2  fluidounces,  95  minims]  of  the  Purified 
Petroleum  Benzin.  Separate  the  Benzin,  re- 
peat the  shaking  out  for  a  few  minutes  with 
the  remainder  of  the  Benzin,  and,  having  care- 
fully and  completely  separated  this  second  por- 
tion of  Benzin,  evaporate  the  remaining  liquid 
in  a  warai  place  spontaneously,  until  the  odor 
of  Benzin  has  disappeared,  removing  the  last 
traces  by  the  heat  of  a  water-bath.  Mix  the 
deodorized  liquid  so  obtained  with  six  hundred 
cubic  centimeters  [or  20  fluidounces,  138  min- 
ims] of  Water,  filter  the  mixture  through  a 
paper  filter,  and,  having  mixed  the  Alcohol 
with  the  filtrate,  wash  the  filter  with  sufficient 

Water  to  make  one  thousand  ml 
[or  33   fluidounces,   6J    fluidrachms]    of   Tinc- 
ture." u.  s. 

Assay.  U.  S.  (8th  Rev.).— "If  100  (Y.  of 
Tincture  of  Deodorized  Opium  be  assayed  by 
the  process  given  under  Tinctura  Ojui  (page 
1279),  it  should  yield  not  less  than  12  nor  more 
than  1.25  Gm.  of  crystallised  morphine."  U.  S, 

This  is  an  excellent  preparation  of  opium, 
caleulated  to  supersede  various  extra-official 
elixirs  or  solutions,  which  have  had  more  or 
less  use,  based  upon  the  real  advantages  they 
afforded,  in  offering  liquid  preparations  of 
opium  exempt  from  certain  noxious  ingredients 
in  the  crude  drug  and  in  the  official  tinctures 
which  rendered  them  so  offensive  to  some  con- 
stitutions, and  in  some  conditions  of  disi 
as  almost  to  forbid  their  use.  A  liquid  extract 
is  first  made  from  granulated  opium  in  which 
are  left  behind  all  the  ingredients  of  opium 
insoluble  in  water;  and  this,  being  well  shaken 
with  purified  benzin,  is  further  deprived  of  all 
the  principles  soluble  in  this  fluid,  including 
narcotine  and  the  noxious  odorous  matter  which 
is  probably  one  of  the  most  offensive  and 
least  useful  constituents  of  opium.  The  puri- 
fied benzin  is  then  entirely  separated,  and,  the 
residue  having  been  dissolved  in  water,  the 
solution  is  filtered,  and  mixed  with  enough 
alcohol  to  preserve  it.  It  had  been  repeatedly 
recommended  by  several  pharmacists  to  replace 
the  ether  used  in  the  U.  S.  P.  1890  process  with 
petroleum  benzin,  which  removes  the  narcotine 
just  as  well  as  does  the  ether,  and  has  the  merit 
of  being  much  cheaper.  The  objection,  however, 
was  that  benzin  almost  invariably  leaves  a 
trace  of  a  taste  and  an  odor  like  those  of  petro- 
leum, and  hence  it  is  not  fitted  for  use  in  a 
remedy  used  almost  exclusively  internally,  but 
the  employment  of  purified  petroleum  benzin 


in  the  U.  S.  P.  (8th  Rev.)  should  obviate  this 
objection.  Patch  found  that  acetone,  which 
had  been  suggested  as  a  substitute  for  ether, 
was  open  to  the  same  objection  as  petroleum 
benzin.  The  following  simplified  process  was 
proposed  by  E.  C.  Federer  as  a  substitute 
for  the  official  one.  Macerate  the  dried  and 
powdered  drug  in  twice  its  weight  of  water  at 
about  138°  F.  (a  mixture  of  1  part  of  water  at 
about  from  50°  to  75°  F.  with  1  part  at  about 
210°  F.),  overnight,  or  about  12  hours,  in  a 
moderately  warm  place  not  above  from  80°  to 
90°  F.,  in  a  partially  closed  flask.  Pour  the  mass 
into  a  wetted  double  precipitate  filter:  when 
the  liquid  ceases  to  pass,  rinse  out  the  flask  with 
1  part  more  of  the  water  at  about  138°  F., 
and  pass  this  through  the  mass.  Repeat  this 
once,  and,  if  necessary,  again  repeat,  so  as  to 
obtain  from  4  to  5  parts  of  moderately  con- 
oentrated  liquor;  the  residue  will  under  these 
circumstances  become  exhausted.  Cool  the  per- 
colate to  as  near  32°  F.  as  possible,  and  filter, 
placing  a  piece  of  ice  in  the  filter  to  keep 
the  temperature  down.  If  necessary,  repass  the 
firai  portion  until  the  liquid  comes  through 
clear;  when  the  last,  portion  has  passed,  wash 
the  filter  with  sufficient  ice-water  to  obtain  a 
filtrate  of  8  parts;  lastly,  add  alcohol  2  parts. 
Federer  states  that  a  permanent,  bright,  clear 
tincture  results,  practically  free  from  narcotine 
and  thoroughly  deodorized.  (D.  C,  1887,  77.) 

Frederick  f.  Gordon  (A.  J.  P.,  1900,  570.) 
recommends  an  improved  process  for  preparing 
tincture  of  deodorized  opium  in  which  lie 
proposes  paraffin  in  place  of  ether  for  de- 
odorizing  the  aqueous  extract  of  opium.  The 
opium,  in  a  granulated  condition,  is  extracted 
with  water  practically  as  directed  by  the  Phar- 
macopoeia. The  first  300  Cc.  of  percolate  from 
100  Gm.  of  drug  are  received,  the  subsequent 
portions  are  evaporated  to  200  Cc,  and  the 
two  portions,  being  mixed,  are  heated  to  180° 
F.  Then  150  Gin. of  paraffin  U.  S.  P.  are  added, 
and  when  this  has  melted  the  mixture  is  shaken 
thoroughly  for  five  or  ten  minutes  and  set 
aside  to  end].  When  the  paraffin  has  hardened, 
the  crust  is  broken  and  the  aqueous  opium  solu- 
tion poured  out,  the  under  side  of  the  paraffin 
crusts  being  washed  with  a  little  water  and  the 
washings  added  to  the  decanted  liquid,  which 
is  brought  to  800  Cc.  To  this,  200  Cc.  of  alco- 
hol are  added  and  finally  enough  water  to  make 
1000  Cc.  of  finished  product.  The  paraffin  re- 
moves the  narcotine  and  odorous  matter,  but 
none  of  the  morphine  (the  latter  existing  in 
the  opium,  as  is  well  known,  as  meconate,  and 
this  is  insoluble  in  the  melted  paraffin.)  A. 
E.  Ebert  (A.  J.  P.,  1902,  157)  prefers  gasolin 
to  benzin  and  objects  to  the  use  of  paraffin,  or 
paraffin  oils  because  of  their  liability  to  dis- 
solve some  of  the  morphine;  he  recommends  a 
concentrated  liquid  opium  to  be  used  in  making 
the  various  galenical  opium  preparations. 

Dose,  five  to  ten  minims  (0.3  to  0.6  Cc). 

Off.     Prep. Tinctura    Ipecacuanha    et    Opii, 

U.  s' 
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TINCTURA  PHYSOSTIGMATIS.  U.  S. 

TINCTURE  OF  PHYSOSTIGMA 

(tinc-tu'ra  phy-SQ-stig'ma-tis) 

Teinture  (alcool£)  de  f eve  du  Calabar,  Fr. ;  Kalabar- 
bobnentinktur,    G. 

*  "  Physostigma,  in  No.  50  powder  (contain- 
ing 0.15  percent,  of  ether-soluble  alkaloids) ,  one 
hundred  grammes  [or  3  ounces  av.,  231  grains^ ; 
Alcohol,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6J 
fluidrachms].  Moisten  the  Physostigma,  with 
forty  cubic  centimeters  [or  1  fluidounce, 
169  minims]  of  Alcohol,  transfer  it  to  a 
percolator,  and,  without  pressing  the  powder, 
allow  it  to  stand,  well  covered,  for  six  hours; 
then  pack  it  firmly  and  pour  on  enough  Alcohol 
to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate  for 
twenty-four  hours.  Then  allow  the  percolation 
to  proceed  slowly,  pouring  on  sufficient  Alcohol 
to  obtain  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6 \  fluidrachms]  of  Tincture.  Tinc- 
ture of  Physostigma,  when  assayed  by  the  pro- 
cess given  below,  should  contain  in  one  hundred 
cubic  centimeters  0.014  Gm.  of  the  ether-soluble 
alkaloids  from  Physostigma."    U.  S. 

Assay.  U.  S.  (8th  Rev.)— "  Transfer  100 
Cc.  of  Tincture  of  Physostigma  to  a  porcelain 
dish,  evaporate  it  to  dryness  on  a  water-bath, 
and  assay  the  resulting  extract  by  the  method 
given  under  Extractum  Physostigmatis  (page 
486),  using  the  same  details  as  there  directed 
for  1  Gm.  of  Extract  of  Physostigma,  with 
the  exception  that  the  product  must  be  multi- 
plied by  2  instead  of  200;  the  result  will 
represent  the  weight  in  grammes  of  ether-solu- 
ble alkaloids  from  Physostigma  contained  in 
one  hundred  cubic  centimeters  of  Tincture  of 
Physostigma."  U.  S. 

This  tincture  was  reduced  from  a  15  per 
cent,  strength  (U.  S.  P.  1890)  to  a  10  per 
cent,  tincture  in  the  U.  S.  P.  (8th  Rev.)  and 
an  assay  process  appended.  This  tincture  of 
Calabar  Bean  is  much  weaker  than  that  pro- 
posed by  Fraser,  which  was  nearly  as  strong 
as  a  fluidextract, — five  minims  representing 
three  grains  of  the  drug. 

Dose,  of  the  official  tincture,  from  twenty 
to   forty  minims    (1.3  to  2.5   Cc). 

TINCTURA  PODOPHYLLI.  Br. 

TINCTURE  OF  PODOPHYLLUM 

(tinc-tu'ra    pod-o-phyl'li) 

Teinture  (alcool6)  de  Resine  de  Podophyllum,  Fr.; 
Podophyllintinktur,    G. 

"Podophyllum  Resin,  320  grains  or  36.5 
grammes;  Alcohol  (90  per  cent.),  a  sufficient 
quantity.  Add  the  Podophyllum  Resin  to 
eighteen  fluid  ounces  (Imperial  measure)  or 
nine  hundred  cubic  centimetres  of  the  Alcohol, 


and  set  aside  for  twenty-four  hours,  occa- 
sionally agitating;  filter;  pass  sufficient  of  the 
Alcohol  through  the  filter  to  produce  one  pint 
(Imp.  meas.)  or  one  thousand  cubic  centimetres 
of  the  Tincture.  This  Tincture  contains  twice 
the  proportion  of  Podophyllum  Resin  ordered 
for  the  corresponding  preparation  in  the  British 
Pharmacopoeia  of  1885."  Br. 

The  introduction  of  this  tincture  is  of  doubt- 
ful  utility. 

Dose,  five  to  fifteen  minims  (0.3  to  0.9  Cc). 

TINCTURA  PRUNI  VIRQINIAN/E.  Br. 

TINCTURE  OF  VIROINIAN  PRUNE 

( tmc-tu'ra    pru'ni    vir-gin-i-a'nce ) 

Teinture  (alcoole)  d'Ecorce  de  Cerisier,  Fr.;  Wild- 
kirschenrindentinktur,  O. 

"  Virginian  Prune  Bark,  in  No.  20  powder, 
4  ounces  (Imperial)  or  200  grammes;  Alcohol 
(90  per  cent.),  12£  fl.  ounces  (Imp.  meas.)  or 
625  cubic  centimetres;  Distilled  Water,  7£  ft. 
ounces  (Imp.  meas.)  or  375  cubic  centimetres. 
Mix  the  powder  with  the  Distilled  Water;  set 
aside  in  a  closed  vessel  for  twenty-four  hours; 
add  the  Alcohol,  and  complete  the  maceration 
process."    Br. 

This  is  a  new  official  tincture  of  the  Br. 
Pharm.  1898;  its  utility  is  doubtful,  and  its 
new  English  name  is  more  than  unfortunate. 
The  use  of  a  little  glycerin  to  retard  precipi- 
tation would  be  advisable. 

Dose,  from  one-half  to  one  fluidrachm  (1.8 
to    3.75    Cc). 

TINCTURA  PYRETHRI.  U.  S.,  Br. 

TINCTURE  OF  PYRETHRUM 

( tinc-tu'ra    py-re'thrl) 

Tincture  of  Pellitory ;  Teinture  (alcoolfi)  de  Pyre- 
thre   (racine),  Fr.  Cod.;  Bertramwurzeltinktur,  G. 

*  "  Pyrethrum,  in  No.  50  powder,  two  hun- 
dred grammes  [or  7  ounces  av.,  24  grains] ; 
Alcohol,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms].  Moisten  the  Pyrethrum  with 
eighty  cubic  centimeters  [or  2  fluidounces,  338 
minims]  of  Alcohol,  transfer  it  to  a  percolator, 
and,  without  pressing  the  powder,  allow  it  to 
stand,  well  covered,  for  six  hours;  then  pack 
it  firmly  and  pour  on  enough  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
twenty-four  hours.  Then  allow  the  percolation 
to  proceed  slowly,  pouring  on  sufficient  Alcohol 
to  obtain  one  thousand  cubic  centimeters  [or 
33  fluidounces,  64  fluidrachms]  of  Tincture." 
U.  S. 

"  Pyrethrum  Root,  in  No.  40  powder,  4 
ounces  (Imperial)  or  200  grammes;  Alcohol 
(70  per  cent.),  a  sufficient  quantity.  Moisten 
the  powder  with  three  fluid  ounces  (Imp.  meas.) 
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or  one  hundred  and  fifty  cubic  centimetres 
of  the  Alcohol,  and  complete  the  percolation 
process.  The  resulting  Tincture  should  meas- 
ure one  pint  (Imp.  meas.)  or  one  thousand 
cubic  centimetres."   Br. 

This  tincture  is  a  powerful  local  irritant,  and 
is  an  ingredient  in  several  well-known  mouth 
and  tooth  washes.  For  its  uses,  which  are 
purely  external,  see  Pyrethrum. 

TINCTURA  QUASSI/E.  U.  S.,  Br. 

TINCTURE  OF  QUASSIA 

(tinc-tu'ra    quas'sl-se) 

Teinture  (alcoolg)  de  Quassie  Amere,  Fr. ;  Quassia- 
tinktur,    G. 

•"Quassia,  in  No.  50  powder,  two  hundred 
grammes  [or  7  ounces  av.,  24  grains]  ;  Alcohol, 
Water,  each,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6 J  fluidrachms].  Mix  three  hundred 
and  fifty  cubic  centimeters  [or  11  fluid- 
ounces,  401  minims]  of  Alcohol  wit  li 
hundred  and  fifty  cubic  centimeters  [or  21 
fluidounces,  470  minims]  of  Water.  Moisten  the 
Quassia  with  sixty  cubic  centimeters  [or  2 
fluidounces,  14  minims]  of  this  menstruum, 
transfer  it  to  a  percolator,  and,  without  | 
ing  the  powder,  allow  it  to  stand,  well  CO  rend, 
for  six  hours;  then  pack  it  firmly  and  pour 
on  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  ahove  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  twenty-four  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
pouring  on  sufficient  menstruum  to  obtain  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6}  fluidrachms]  of  Tincture."    U.  S. 

"Quassia  Wood,  rasped,  2  ounces  (Imperial) 
or  100  grammes;  Alcohol  (45  per  cent.),  1 
pint  (Imp.  meas.)  or  1000  cubic  centimetres. 
Prepare  by  the  maceration  process."    Br. 

The  strength  of  this  tincture  was  doubled 
in  the  U.  S.  P.  (8th  Rev.)  and  is  twice 
that  of  the  present  British  tincture.  It 
may  be  employed  as  an  addition  to  tonic  in- 
fusions or  mixtures. 

Dose,  one-half  to  one  fluidrachm  (1.8  to 
3.75  Cc). 

TINCTURA  QUILLAJ^E.  U.  S.  (Br.) 

TINCTURE  OF  QUILLAJA 
(tinc-tu'ra    quil-la'jae) 

Tinctura  Quillaiae,  Br.:  Teinture  (alcoole)  d" 
Ecorce  de  Quillaya,   Fr. ;  Seifenrindentinktur,   O. 

*  "  Quillaja,  in  No.  20  powder,  two  hundred 
grammes  [or  7  ounces  av.,  24  grains]  ;  Alcohol, 
three  hundred  and  fifty  cubic  centimeters  [or 
11  fluidounces,  401  minims]  ;  Water,  a  suffi- 
cient quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6 \  fluidrachms] . 
Boil  the  Quillaja  in  a  covered  vessel  with  eight 


hundred  cubic  centimeters  [or  27  fluidounces, 
24  minims]  of  Water  for  fifteen  minutes,  strain 
while  hot,  and  wash  the  residue  on  the  strainer 
with  two  hundred  cubic  centimeters  [or  6  fluid- 
ounces,  366  minims]  of  Water,  previously  heated 
to  boiling.  Then  evaporate  the  strained  liquid 
to  six  hundred  cubic  centimeters  [or  20  fluid- 
ounces,  138  minims],  allow  it  to  cool,  add  the 
Aleohol,  and  set  it  aside  for  twelve  hours.  De- 
cant the  clear  liquid,  filter  it  through  paper, 
then  pour  the  residue  on  the  filter,  and,  when 
the  liquid  ceases  to  drop,  wash  the  filter  with 
sufficient  Water  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6i  fluidrachms] 
of  Tincture."    U.  S. 

"  Quillaia  Bark,  in  No.  20  powder,  1  ounce 
(Imperial)  or  50  grammes;  Alcohol  (60  per 
cent.),  a  sufficient  quantity.  Moisten  the  pow- 
der with  half  a  fluid  ounce  (Imp.  meas.)  or 
twenty-five  cubic  centimetres  of  the  Alcohol, 
and  complete  the  percolation  process.  The 
resulting  Tincture  should  measure  one  pint 
( Imp.  meas. )  or  one  thousand  cubic  centi- 
metres." Br. 

This  tincture,  which  was  made  official  in  the 
U.  S.  P.  1890  for  the  first  time,  is  almost  ex- 
clusively used  as  an  emulsifying  agent.  Its 
medicinal  activity,  however,  limits  its  use.  (See 
QwttajOf  p.  L035.)  The  British  tincture  is  only 
one-fourth  the  strength  of  the  U.  S.  preparation. 

Dow,  from  one-half  to  one  fluidrachm 
i  l.s  to  3.78  Cc). 

TINCTURA  QUININ/E.    Br. 

TINCTURE  OF  QUININE 

(tinc-tu'ra    quj-ni'na-i 

Teinture  (alcoolo)  de  Quinine,  Fr. ;  Chinintinktur, 
O. 

"  Quinine  Hydrochloride,  175  grains  or  20 
grammes;  Tincture  of  Orange,  1  pint  (Imperial 
measure)  or  1000  cubic  centimetres.  Dissolve 
the  Quinine  Hydrochloride  in  the  Tincture  of 
Orange."   Br. 

Quinine  sulphate  was  replaced  in  this  prepa- 
ration by  the  hydrochloride  in  the  1885  Br. 
Pharmacopoeia,  because,  as  pointed  out  by 
Wright  (Y.  B.  P.,  1884,  537),  the  sulphate  was 
not  always  soluble  in  the  proportion  of  tincture 
of  orange   peel  ordered. 

Dose,  a  fluidrachm  (3.75  Cc.)  (about  equal 
to  one  and  one-tenth  grains  of  quinine  hy- 
drochloride). 

TINCTURA  QUININ/C  AMMONIATA. 
Br. 

AMMONIATED  TINCTURE  OF  QUININE 

(tinc-tu'ra    qui-ni'aae    am-mo-nl-a'ta) 

Teinture  Ammoniacale  de  Quinine,  Fr. ;  Ammoniak- 
haltige  Chinintinktur,  G. 

"  Quinine  Sulphate,  175  grains  or  20  gram- 
mes; Solution  of  Ammonia,  2  ft.  ounces  (Impe- 
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rial  measure)  or  100  cubic  centimetres;  Alcohol 
(60  per  cent.),  18  ft.  ounces  (Imp.  meas.)  or 
900  cubic  centimetres.  Mix  the  Solution  of 
Ammonia  with  the  Alcohol;  add  the  Quinine 
Sulphate;  shake  until  a  clear  solution  is  pro- 
duced; set  aside  for  three  days;  filter."  Br. 
Dose,  one  fluidrachm  (3.75  Cc),  representing 
about  one  and  one-tenth  grains  of  quinine  sul- 
phate. 

TINCTURA  RHEI.  U.  S.  (Br.) 

TINCTURE  OF  RHUBARB 

(tinc-tu'ra    rhe'I) 

Tinctura  Rhei  Composite,  Br.;  Compound  Tinc- 
ture of  Rhubarb ;  Teinture  (alcoolg)  de  Rhubarbe, 
Fr.  Cod.;  Rhabarbertinktur,  Q.;  Tintura  di  rabarbaro, 

* "  Rhubarb,  two  hundred  grammes  [or  7 
ounces  av.,  24  grains] ;  Cardamom,  forty  gram- 
mes [or  1  ounce  av.,  180  grains] ;  Glycerin,  one 
hundred  cubic  centimeters  [or  3  fluidounces, 
183  minims] ;  Alcohol,  Water,  each,  a  suffi- 
cient quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6£  fluidrachms] . 
Mix  the  Glycerin  with  five  hundred  cubic  centi- 
meters [or  16  fluidounces,  435  minims]  of 
Alcohol,  and  four  hundred  cubic  centimeters 
[or  13  fluidounces,  252  minims]  of  Water. 
Reduce  the  Rhubarb  and  Cardamom  to  a  No. 
40  powder,  and  moisten  this  powder  with 
ninety  cubic  centimeters  [or  3  fluidounces,  21 
minims]  of  this  menstruum;  transfer  it  to  a 
percolator,  and,  without  pressing  the  powder, 
allow  it  to  stand,  well  covered,  for  twelve 
hours;  then  pack  it  moderately  and  pour  on 
enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  twenty-four  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
pouring  on  first  the  remainder  of  the  men- 
struum, and  then  sufficient  of  a  mixture  of 
Alcohol  and  Water,  made  in  the  same  propor- 
tions as  before,  to  obtain  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6J  fluidrachms] 
of  Tincture."    U.  S. 

"  Rhubarb  Root,  in  No.  20  powder,  2  ounces 
(Imperial)  or  100  grammes;  Cardamom  Seeds, 
bruised,  \  ounce  (Imp.)  or  12.5  grammes; 
Coriander  Fruit,  bruised,  \  ounce  (Imp.)  or 
12.5  grammes;  Glycerin,  2  ft.  ounces  (Imp. 
meas.)  or  100  cubic  centimetres;  Alcohol  (60 
per  cent.),  a  sufficient  quantity.  Moisten  the 
solid  ingredients  with  two  fluid  ounces  (Imp. 
meas.)  or  one  hundred  cubic  centimetres  of 
the  Alcohol;  proceed  with  the  percolation  pro- 
cess until  a  volume  of  eighteen  fluid  ounces 
(Imp.  meas.)  or  nine  hundred  cubic  centi- 
metres of  liquid  has  been  obtained;  agitate;  set 
asi*e  for  forty-eight  hours;  filter;  mix  with 
the  Glycerin."  Br. 

This  tincture  was  doubled  in  rhubarb  and 
cardamom  strength  in  the  U.  S.  P.  (8th  Rev.). 


The  tincture  of  rhubarb  on  standing  lets  fall 
a  yellow  deposit.  This  has  been  shown  by 
James  T.  King  (A.  J.  P.,  xlii.)  to  be  in  most 
cases  largely  composed  of  chrysophanic  acid. 
He  proposed  to  remedy  this  by  the  use  of  a 
stronger  alcohol,  or,  as  recommended  by  J. 
B.  Moore  (A.  J.  P.,  xlv.  306),  by  the  substitu- 
tion of  glycerin  for  a  portion  of  the  alcohol.  We 
have  not  found  that  either  of  these  plans  en- 
tirely prevents  precipitation,  although  glycerin 
is  an  aid  in  this  direction.1 

Dose,  from  one  to  two  fluidrachms  (3.75  to 
7.5    Cc). 

TINCTURA  RHEI  AROMATICA.  U.  S. 

AROMATIC  TINCTURE  OF  RHUBARB 

(tinc-tu'rg   rhei    ar-o-mat'j-ca ) 

Teinture  (alcoole)  de  Rhubarbe  aromatique,  Fr.; 
Aromatische  Rhabarbertinktur,  O. 

* "  Rhubarb,  two  hundred  grammes  [or  7 
ounces  av.,  24  grains] ;  Saigon  Cinnamon,  forty 
grammes  [or  1  ounce  av.,  180  grains] ;  Cloves, 
forty  grammes  [or  1  ounce  av.,  180  grains] ; 
Myristica,  twenty  grammes  [or  309  grains] ; 
Glycerin,  one  hundred  cubic  centimeters  [or  3 
fluidounces,  183  minims] ;  Alcohol,  Water,  each, 
a  sufficient  quantity,  to  make  one  thousand, 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms]. Mix  the  Glycerin  with  five  hundred 
cubic  centimeters  [or  16  fluidounces,  435  min- 
ims] of  Alcohol  and  four  hundred  cubic  centi- 
meters [or  13  fluidounces,  252  minims]  of 
Water.  Reduce  the  Rhubarb,  Saigon  Cinnamon, 
Cloves,  and  Myristica  to  a  No.  40  powder,  and 
moisten  this  powder  with  ninety  cubic  centi- 
meters [or  3  fluidounces,  21  minims]  of  this 
menstruum;  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand 
for  twelve  hours;  then  pack  it  moderately  and 
pour  on  enough  menstruum  to  saturate  the  pow- 
der and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close 

1  Tinctura  Rhei  Dulcis.  U.  8.  1890.  Siceet  Tinc- 
ture of  Rhubarb. — "  Rhubarb,  one  hundred  grammes 
[or  3  ounces  av.,  231  grains]  ;  Glycyrrhiza,  forty 
grammes  [or  1  ounce  av.,  180  grains]  ;  Anise,  forty 
grammes  [or  1  ounce  av.,  180  grains]  ;  Cardamom. 
ten  grammes  [or  154  grains]  ;  Glycerin,  one  hundred 
cubic  centimeters  [or  3  fluidounces,  183  minims]  ; 
Alcohol,  Water,  Diluted  Alcohol,  each,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6%  fluidrachms].  Mix  the  Rhubarb 
Glycyrrhiza,  Anise,  and  Cardamom,  and  reduce  the 
mixture  to  a  moderately  coarse  (No.  40)  powder. 
Mix  the  Glycerin  with  five  hundred  cubic  centimeters 
[or  16'  fluidounces,  435  minims]  of  Alcohol  and 
four  hundred  cubic  centimeters  [or  13  fluidounces,  252 
minims]  of  Water.  Moisten  the  powder  with  one 
hundred  and  fifty  cubic  centimeters  [or  5  fluid- 
ounces,  35  minims]  of  the  menstruum,  and  macerate 
for  twenty-four  hours :  then  pack  it  firmly  in  a 
cylindrical  percolator,  and  gradually  pour  on  the 
remainder  of  the  menstruum.  When  the  liquid  has 
disappeared  from  the  surface,  gradually  pour  Diluted 
Alcohol  upon  it,  until  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6%  fluidrachms]  of  Tincture  are  ob- 
tained."   U.   8.   1890. 

This  is  a  tincture  which  has  been  frequently  used 
in  Philadelphia  and  other  sections  of  our  country : 
it  is  preferable  to  the  simple  tincture  for  administra- 
tion to  children,  on  account  of  its  more  agreeable 
taste.  The  dose  is  from  two  to  three  fluidrachms 
(7.5  to  11.25  Cc). 
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the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  twenty-four  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
pouring  on  first  the  remainder  of  the  men- 
struum, and  then  sufficient  of  a  mixture  of 
Alcohol  and  Water,  made  in  the  same  pro- 
portions as  before,  to  obtain  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms]  of  Tincture."    U.  S. 

This  is  the  tincture  which  is  used  in  mak- 
ing the  aromatic  syrup  of  rhubarb.  It  is 
preferable  to  separate  the  preparations,  as  it  is 
occasionally  desirable  to  prescribe  the  tincture 
without  the  admixture  with  syrup,  while  the 
pharmacist  will  always  prefer  to  make  the 
tincture  in  quantity  and  keep  it  on  hand,  since 
it  is  permanent,  and  add  to  it  syrup  to  make 
the  aromatic  syrup  when  needed. 

Dose,  for  an  adult,  from  one-half  to  one 
fluidrachm    (1.8  to  3.75  Cc). 

Off.  Prep.— Syrupus  Rhei  Aromatieus,  U.  8. 

TINCTURA  SANGUINARI/E.  U.  S. 

TINCTURE  OP  SANOUINARIA 
[Tincture  of  Blood  Root] 

(tlnc-tu'ra    san-guj-nu-rl-ae) 

Teinture  (alcool<5)  de  Sanguinaire,  Fr. ;  Iilutwurzd- 
tlnktur.     (J. 

*  "  Sanguinaria,  in  No.  60  powder,  one  hun- 
dred grammes  [or  3  ounces  aw.  'I'M  grains]  ; 
Acetic  Acid,  twenty  cubit  oentimetere  [or  325 
minims];  Alcohol,  Water,  each,  a  iuflk 
quantity,  to  make  one  thousand  cubit  i 
meters  [or  33  fluidounces.  6|  fluidrachms].  Mix 
six  hundred  cubic  centimeter*  [or  20  fluid- 
ounces,  12S  minims]  of  Alcohol  with  four  hun- 
dred cubic  centimeters  [or  13  fluidounces,  252 
minims]  of  Water.  Moisten  the  Sangoinaria 
with  the  Acetic  Acid  and  thirty  cubic 
meters  [or  1  fluidounce,  7  minims]  of  this 
menstruum,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand. 
well  covered,  for  six  hours;  then  pack  it  firmly 
and  pour  on  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  twenty-four  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
pouring  on  sufficient  menstruum  to  obtain  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6J  fluidrachms]  of  Tincture."  U.  S. 

This  tincture  was  reduced  from  15  per  cent. 
(U.  S.  P.  1890)  to  10  per  cent,  in  the  U.  S.  P. 
(8th  Rev.). 

A  precipitate  will  generally  be  found  de- 
posited upon  the  sides  and  bottoms  of  bottles 
containing  this  tincture.  W.  J.  McConn  (A. 
J.  P.,  1884,  p.  505)  recommended  the  addition 
of  an  alkaline  citrate,  preferably  potassium 
citrate,  as  a  preventive.  He  found  sanguinarine 
in  the  precipitate.  The  official  menstruum  now 
contains  2  per  cent,  of  acetic  acid,  with  a  view 
of   preventing   precipitation.     This   tincture   is 


emetic  in  the  dose  of  from  three  to  four  flui- 
drachms (11.25  to  15  Cc.) ;  but  it  is  rather  in- 
tended to  act  as  an  expectorant  or  an  alterative, 
for  which  purpose  from  fifteen  to  sixty  minims 
(0.9  to  3.75  Cc.)  may  be  given. 

TINCTURA  SCILL/E.  U.  S.,  Br. 

TINCTURE  OF  SQUILL 

( tlnc-tu'ra    scll'lae ) 

Teinture  (alcoole)  de  Scille,  Fr.  Cod.;  Meerzwiebel- 
tinktur,  a.;  Tintura  alcoholica  de  escila.  Sp. 

* "  Squill,  in  No.  20  powder,  one  hundred 
grammes  [or  3  ounces  av.,  231  grams] ;  Alcohol, 
Water,  each,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
64  fluidrachms].  Mix  seven  hundred  and  fifty 
cubic  centimeters  [or  25  fluidounces,  173  min- 
ims] of  Alcohol  with  two  hundred  and  fifty 
cubic  centimeters  [or  8  fluidounces,  218  minims] 
of  Water.  Macerate  the  Squill  with  six  hun- 
dred cubic  centimeters  [or  20  fluidounces,  138 
minima]  of  the  menstruum,  in  a  closed  vessel, 
in  a  moderately  warm  place  for  three  days, 
occasionally  stirring,  and  express  strongly. 
Repeat  thil  operation  with  three  hundred  cubic 
meters  [or  10  fluidounces.  (lit  minims]  of 
menstruum,  macerating  one  day  before  expres- 
sion ;  and.  finally,  macerate  the  residue  for  six 
hours  in  sufficient  menstruum  to  make  the 
united  expressed  liquids  measure  about  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
i\\  fluidrachms].  Express  as  before,  mix  the  ex- 
pressed liquids,  filter  through  paper,  and  pass 
sullicient  menstruum  through  the  filter  to  make 
one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  (ty  fluidrachms]  of  Tincture."    U.  S. 

"  Squill,  bruised,  4  ounces  (Imperial)  or  200 
grammes;  Alcohol  (60  per  cent.),  1  pint  (Imp. 
-.)  or  1000  cubic  centimetres.  Prepare  by 
the  maceration  process."  Br. 

Tincture  of  Squill  was  reduced  from  the 
strength  of  15  per  cent.  (U.  S.  P.  1890)  to  10 
percent.  IT.  S.  P.  (8th  Rev.).  This  tincture 
yields  a  grayish,  rose-colored,  very  bitter  and 
acrid  deposit,  consisting  of  silky  tufts.  (Men- 
iere.) The  tincture  possesses  all  the  virtues  of 
squill,  and  may  be  given  whenever  the  spirit- 
uous menstruum  is  not  objectionable. 

Dose,  as  an  expectorant  or  a  diuretic,  from 
ten  to  twenty  minims  (0.6  to  1.3  Cc.)  (from 
twenty  to  forty  drops). 

TINCTURA  SENEG/E.  Br. 

TINCTURE  OF  SENEGA 

( tlnc-tu'ra    sen'e-gse ) 

Teinture  (alcoole)  de  Polygala  de  Virginie,  Fr. ; 
Senegatinktur,   O. 

"  Senega  Root,  in  No.  40  powder,  4  ounces 
(Imperial)  or  200  grammes;  Alcohol  (60  per 
cent.),  a  sufficient  quantity.  Moisten  the  pow- 
der with  four  fluid  ounces  (Imp.  meas.)  or  two 
hundred  cubic  centimetres  of  the  Alcohol,  and 
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complete  the  percolation  process.  The  resulting 
Tincture  should  measure  one  pint  (Imp.  meas.) 
or  one  thousand  cubic  centimetres."    Br. 

The  Br.  Pharm.  1898  increased  the  strength 
of  this  preparation  60  per  cent.  The  tincture 
is  efficient,  but  it  is  hardly  needed  while  re- 
course can  be  had  to  the  fluidextract  or  the 
syrup. 

Dose,  from  thirty  minims  to  two  fluidrachms 
(1.8  to  7.5  Cc). 

TINCTURA  SENN/E  COMPOSITA.  Br. 

COMPOUND  TINCTURE  OF  SENNA 

( tlnc-tu'ra    sen'nae    CQm-p6§'i-ta ) 

Elixir  Salutis ;  Teinture  (alcoolg)  de  Sene  com- 
posee,  Teinture  de  Sen6  aromatique,  Elixir  de  Salut, 
Fr.;  Zusammengesetzte   Sennatinktur,   O. 

"  Senna,  broken  small,  4  ounces  (Imperial) 
or  200  grammes;  Raisins  of  commerce,  freed 
from  seeds,  2  ounces  (Imp.)  or  100  grammes; 
Caraway  Fruit,  bruised,  \  ounce  (Imp.)  or  25 
grammes;  Coriander  Fruit,  bruised,  £  ounce 
(Imp.)  or  25  grammes;  Alcohol  (45  per  cent.), 
1  pint  (Imp.  meas.)  or  1000  cubic  centimetres. 
Prepare  by  the  maceration  process."   Br. 

The  Br.  Pharm.  1898  increased  the  proportion 
of  senna  in  this  preparation  60  per  cent. 

This  tincture  is  the  elixir  salutis  of  the  old 
Pharmacopoeias.  It  is  a  warm  cordial  purga- 
tive, useful  in  costiveness  attended  with 
flatulence,  and  in  atonic  gout,  especially  when 
occurring  in  intemperate  persons.  It  is  also 
added  to  cathartic  infusions  and  mixtures. 
Tincture  of  senna  yields  a  yellow  deposit,  dis- 
posed in  plates,  containing  starch  and  white 
crystals  of  calcareous  salts.   (Meniere.) 

Dose,  from  two  to  four  fluidrachms  (7.5 
to  15  Cc). 

TINCTURA   SERPENTARI/E.   U.  S.,  Br. 

TINCTURE  OF  SERPENTARIA 

(tmc-tii'ra.    ser-pen-tu'ri-se) 

Tincture  of  Serpentary ;  Teinture  (alcoole)  de 
Serpentaire  de  Virginie,  Fr.;  Schlangenwurzeltink- 
tur,   G. 

* "  Serpentaria,  in  No.  50  powder,  two 
hundred  grammes  [or  7  ounces  av.,  24  grains] ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Mix  six  hundred 
and  fifty  cubic  centimeters  [or  21  fluidounces, 
470  minims]  of  Alcohol  with  three  hundred  and 
fifty  cubic  centimeters  [or  11  fluidounces,  401 
minims]  of  Water.  Moisten  the  Serpentaria 
with  sixty  cubic  centimeters  [or  2  fluidounces, 
14  minims]  of  this  menstruum,  transfer  it  to  a 
percolator,  and,  without  pressing  the  powder, 
allow  it  to  stand,  well  covered,  for  six  hours; 
then  pack  it  firmly  and  pour  on  enough  men- 
struum to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  ori- 


fice, and,  having  closely  covered  the  percolator, 
macerate  for  twenty-four  hours.  Then  allow 
the  percolation  to  proceed  slowly,  pouring  on 
sufficient  menstruum  to  obtain  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms] of  Tincture."    U.  S. 

"  Serpentary  Rhizome,  in  No.  40  powder,  4 
ounces  (Imperial)  or  200  grammes;  Alcohol 
(70  per  cent.),  a  sufficient  quantity.  Moisten 
the  powder  with  four  fluid  ounces  (Imp.  meas.) 
or  two  hundred  cubic  centimetres  of  the  Alco- 
hol, and  complete  the  percolation  process.  The 
resulting  Tincture  should  measure  one  pint 
(Imp.  meas.)  or  one  thousand  cubic  centi- 
metres."  Br. 

Tincture  of  Serpentaria  was  doubled  in 
strength  in  the  U.  S.  P.  (8th  Rev.).  This 
tincture  is  little  other  than  a  feebly  aromatic, 
alcoholic  stimulant.  The  Br.  Pharm.  1898 
increased  the  strength  of  this  preparation  60 
per  cent.,  and  it  is  now  of  the  same  strength  as 
the  U.  S.  P.  tincture. 

Dose,  thirty  minims  to  two  fluidrachms  (1.8 
to  7.5  Cc). 

TINCTURA   STRAMONII.   U.  S.,  Br. 

TINCTURE  OF  STRAMONIUM 

(tlnc-tu'ra    stra-mo'nH) 

Tincture  of  Stramonium  Leaves:  Teinture  (al- 
coole) de  Stramoine  (feuille),  Fr.  Cod.;  Stechapfel- 
blattertinktur,  O. 

*  "  Stramonium,  in  No.  60  powder  (contain- 
ing not  less  than  0.35  percent,  of  mydriatic 
alkaloids),  one  hundred  grammes  [or  3  ounces 
av.,  231  grains]  ;  Diluted  Alcohol,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]. 
Moisten  the  Stramonium  with  forty  cubic  centi- 
meters [or  1  fluidounce,  169  minims]  of  Diluted 
Alcohol,  transfer  it  to  a  percolator,  and,  with- 
out pressing  the  powder,  allow  it  to  stand,  well 
covered,  for  three  hours;  then  pack  it  firmly  and 
pour  on  enough  Diluted  Alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  twenty-four 
hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  pouring  on  Diluted  Alcohol 
until  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms]  are  obtained.  Tinc- 
ture of  Stramonium,  when  assayed  by  the  pro- 
cess given  below,  should  contain  in  one  hundred 
cubic  centimeters  0.03  Gm.  of  mydriatic  alka- 
loids from  Stramonium."    U.  S. 

Assay.  U.  S.  (8th  Rev.)— "Transfer  100 
Cc.  of  Tincture  of  Stramonium  to  an  evap- 
orating dish,  and  evaporate  it  on  a  water-bath 
until  it  measures  about  10  Cc.  Add,  if  neces- 
sary, sufficient  alcohol  to  dissolve  any  separated 
substance,  and  then  assay  the  resulting  liquid 
by  the  method  given  under  Fluidextractum 
Belladonnas  Radicis  (page  528),  using  the  same 
details  as  there  directed  for  10  Cc.  of  Fluid- 
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extract  of  Belladonna  Root,  with  the  exception 
that  the  multiplication  by  10,  as  there  directed, 
be  omitted;  the  result  will  represent  the 
weight  in  grammes  of  alkaloids  contained  in 
one  hundred  cubic  centimeters  of  Tincture  of 
Stramonium."  U.  S. 

"  Stramonium  Leaves,  in  No.  20  powder,  4 
ounces  (Imperial)  or  200  grammes;  Alcohol  (45 
per  cent.),  a  sufficient  quantity.  Moisten  the 
powder  with  four  fluid  ounces  (Imp.  meas.)  or 
two  hundred  cubic  centimetres  of  the  Alcohol, 
and  complete  the  percolation  process.  The  re- 
sulting Tincture  should  measure  one  pint 
(Imp.  meas.)  or  one  thousand  cubic  centi- 
metres." Br. 

This  tincture  is  now  made  from  Stramonium 
leaves  instead  of  the  seeds  as  directed  by  the 
U.  S.  P.  1890,  and  the  strength  made  10  per 
cent,  instead  of  15  per  cent.,  as  in  the  U.  S.  P. 
1890,  and  an  assay  has  been  appended.  The  Br. 
Pharm.  1898  increased  the  strength  of  this  prep- 
aration 60  per  cent.,  but  changed  the  form  of 
the  drug  from  seed  to  leaves.  The  British 
tincture  is  now  double  the  strength  of  the  U. 
S.  P.  (8th  Rev.)  tincture. 

Dose,  from  ten  to  twenty  minims  (0.6  to  1.3 
Cc.)  ;  of  the  British  tincture,  five  to  fifteen 
minims   (0.3  to  0.9  Co. 

TINCTURA    STROPHANTHI.    U.  S.,    Br. 

TINCTURE  OF  STROPHANTHUS 

(tinc-tu'ra    stry-phan'thl) 

Teinture  (alcoolci  d<>  Strophantus  KiimW.  hr.  Cod.; 
Tinctura  Strophanthi.  /'.  O.  ;  Btrophantbuitinktor,  <)  : 
Strophanthussamentinktur.  (>.;  Tintura  ill  strofanto, 
It. ;  Tintura   alcohollca  de  estrofanto,  Sp. 

"Note. — The  strength  of  this  tincture  has 
been  increased  from  5  Gm.  of  Strophanthus  in 
100  Cc.  to  10  Gm.  of  Strophanthus  in  100  Cc." 
U.  S. 

*  "  Strophanthus,  in  No.  60  powder,  one  hun- 
dred grammes  [or  3  ounces  av.,  231  grains]  ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6 J  fiuidrachms].  Mix  six  hundred 
and  fifty  cubic  centimeters  [or  21  fluidounces, 
470  minims]  of  Alcohol  with  three  hundred  and 
fifty  cubic  centimeters  [or  11  fluidounces,  401 
minims]  of  Water.  Moisten  the  Strophanthus 
with  fifty  cubic  centimeters  [or  1  fluidounce, 
331  minims]  of  this  menstruum,  transfer  it  to 
a  percolator,  and.  without  pressing  the  powder, 
allow  it  to  stand,  well  covered,  for  six  hours; 
then  pack  it  firmly  and  pour  on  enough  men- 
struum to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  ori- 
fice, and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  pouring  on 
sufficient  menstruum  to  obtain  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6i  fiui- 
drachms]  of  Tincture."  U.  S. 

"  Strophanthus  Seeds,  in  No.  30  powder.  \ 
ounce  (Imperial)  or  25  grammes;  Alcohol   (70 


per  cent. ) ,  a  sufficient  quantity.  Pack  the  pow- 
der in  a  percolator;  moisten  it  with  one  fluid 
drachm  (Imp.  meas.)  or  six  cubic  centimetres 
of  the  Alcohol;  set  aside  for  forty-eight  hours; 
pour  on  successive  quantities  of  the  Alcohol, 
allowing  percolation  to  proceed  slowly,  until  a 
total  volume  of  ten  fluid  ounces  (Imp.  meas.) 
or  five  hundred  cubic  centimetres  of  percolate 
has  been  obtained;  filter;  add  a  sufficient  quan- 
tity of  the  Alcohol  to  produce  one  pint  (Imp. 
meas.)  or  one  thousand  cubic  centimetres  of  the 
Tincture.  This  preparation  is  made  with  half 
the  proportion  of  Strophanthus  Seeds  ordered 
for  the  corresponding  preparation  in  the  British 
Pharmacopoeia  of  1885  (Additions  1890)."  Br. 

Tincture  of  Strophanthus  was  doubled  in 
strength  in  the  U.  S.  P.  (8th  Rev.)  (the  U.  S. 
P.  1890  tincture  being  5  per  cent.),  and  is  now 
about  four  times  the  strength  of  the  British 
tincture.  The  Br.  Pharm.  1885  preparation 
was  based  on  Fraser's  formula,  as  improved  by 
Wm.  Martindale:1  but  the  1898  revision  prac- 
tically adopted  the  process  of  the  U.  S.  tincture 
and  dropped  the  method  of  previous  treatment 
with  other  to  remove  the  fatty  oil.  Undoubt- 
edly the  simplest  way  of  overcoming  this  diffi- 
culty is  to  add  sufficient  water  to  the  alcoholic 
menstruum  to  prevent  the  solution  of  the  oil, 
which  is  llms  thrown  out  with  the  residue. 
Warrington  subjects  the  tincture  to  a  tempera- 
ture of  32°  P.,  and  filters  out  the  fatty  deposit. 
(West.  Drug.,  1S92,  44S.)  Strophanthus  seeds 
are  reduced  to  powder  with  greal  difficulty. 
E.  R.  Squibb  bruises  them  (after  drying  per- 
fectly) in  an  iron  mortar  with  broken  glass. 
(Kphcm.,  vol.  iii.  1252.)  Made  by  either 
process,  the  tincture  is  usually  slightly  cloudy 
when  first  prepared,  but  on  standing  soon  be- 
comes of  a  bright  amber  color.  Petroleum  ben- 
zin  has  been  used  in  place  of  ether  in  Fraser's 
process  for  extracting  the  fixed  oil,  but  it  has 
only  the  advantage  of  economy,  communicating 
a  petroleum-like  taste  and  odor  to  the  tincture. 

Uses. — This  is  an  efficient  and  popular  prep- 
aration, which  fully  represents  the  crude  drug. 
(See  Strophanthus.) 


1  Tincture  of  Strophanthus  (Fraser's  process). 
Strophanthus  Seeds,  deprived  of  their  comose  appen- 
dices, reduced  to  powder,  and  dried,  1  ounce  ;  Ether, 
freed  from  spirit  and  from  water,  10  fluidounces; 
Rectified  Spirit  (alcohol),  a  sufficiency  to  obtain  1 
pint,  or  20  fluidounces.  Remove  entirely  the  stalks 
and  comose  appendices  from  the  seeds,  reduce  the 
seeds  to  a  moderately  fine  powder,  dry  the  powder 
by  exposing  for  twelve  hours  to  a  temperature  of 
100°  or  120°  F.,  and  weigh.  Pack  in  a  percolator, 
add  ether  until  tho  whole  of  the  powder  is  saturated 
and  a  small  quantity  of  the  ether  has  dropped 
into  the  receiver ;  arrest  the  percolation  for 
twenty-four  hours,  and  then  continue  percolating 
slowly  until  the  whole  of  the  ether  has  been 
used.  If  the  last  ether  percolate  should  not  be 
almost  colorless,  use  more  ether.  Remove  the  powder 
from  the  percolator,  expose  to  the  air,  and  break  up 
any  lumps  after  the  ether  has  sufficiently  evapo- 
rated :  continue  the  exposure,  heating  the  powder, 
if  necessary,  to  100°  or  120°  F.,  until  all  the 
ether  has  evaporated,  when  a  uniform,  nearly  white, 
dry  powder  may  be  easily  obtained.  Repack  the 
powder  in  the  percolator,  add  enough  of  rectified 
spirit  to  moisten  it  thoroughly,  arrest  the  further 
flow  of  the  sDirit,  macerate  for  forty-eight  hours,  and 
pass  rectified  spirit  slowly  through  until  20  fluid- 
ounces  of  tincture  have  been  obtained. 
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Dose,  from  five  to  ten  minims  (0.3  to  0.6 
Cc.) ;  of  the  British  tincture  ten  to  thirty 
minims  (0.6  to  1.8  Cc). 

TINCTURA  SUMBUL.  Br. 

TINCTURE  OF  SUMBUL 

( tinc-tu'ra     sum'bul ) 

Teinture  (alcoole)  de  Sumbul,  Fr. ;  Moschuswurzel- 
tlnktur,    Sumbultinktur,    O. 

"  Sumbul  Root,  bruised,  2  ounces  (Imperial) 
or  100  grammes;  Alcohol  (70  per  cent.),  1  pint 
(Imp.  meas.)  or  1000  cubic  centimetres.  Pre- 
pare by  the  maceration  process."  Br. 

Tincture  of  Sumbul  was  not  introduced  into 
the  U.  S.  P.  (8th  Rev.).  The  process  of  the 
U.  S.  P.  1890  is  appended.1 

This  tincture  is  very  little  if  at  all  employed 
in  this  country ;  for  its  properties,  see  Sumbul. 

Dose,  from  twenty  minims  to  a  fluidrachm 
(1.3  to  3.75  Cc). 

TINCTURA  TOLUTANA.  U.  S.,  Br. 

TINCTURE  OF  TOLU 

( tlnc-tu'ra    to-lu-ta'na ) 

Tincture  of  Balsam  of  Tolu ;  Teinture  (alcoolS)  de 
Baume  de  Tolu,  Fr.  Cod.;  Tolubalsamtinktur,  O. 

* "  Balsam  of  Tolu,  two  hundred  grammes 
[or  7  ounces  av.,  24  grams] ;  Alcohol,  a  suffi- 
cient quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6^  fluidrachrns] . 
Macerate  the  Balsam  of  Tolu  in  eight  hun- 
dred cubic  centimeters  [or  27  fluidounces,  24 
minims]  of  Alcohol,  shaking  frequently  until 
dissolved;  then  filter  through  paper,  and  wash 
the  filter  with  sufficient  Alcohol  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6J  fluidrachrns]  of  Tincture."  U.  S. 

"  Balsam  of  Tolu,  2  ounces  (Imperial)  or  100 
grammes;  Alcohol  (90  per  cent.),  a  sufficient 
quantity.  Place  the  Balsam  of  Tolu  in  sixteen 
fluid  ounces  (Imp.  meas.)  or  eight  hundred 
cubic  centimetres  of  the  Alcohol;  set  aside  in  a 
closed  vessel;  agitate  occasionally;  when  the 
Balsam  is  dissolved,  filter;  pass  sufficient  of  the 
Alcohol  through  the  filter  to  produce  one  pint 
(Imp.  meas.)  or  one  thousand  cubic  centimetres 
of  the  Tincture."  Br. 

This  tincture  was  doubled  in  strength  in  the 
U.  S.  P.  (8th  Rev.).  The  British  tincture 
(1898)  was  reduced  20  per  cent,  in  the  propor- 
tion of  balsam  and  is  half  the  strength  of  the 
TJ.  S.  P.  (8th  Rev.)  tincture. 

1  "  Sumbul,  in  No.  30  powder,  one  hundred  grammes 
[or  3  ounces  av.,  231  grains]  :  Alcohol.  Water,  each, 
a  sufficient  quanta  u,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6%  fluidrachrns].  Mix 
Alcohol  and  Water  in  the  proportion  of  six  hundred 
and  fifty  cubic  centimeters  [or  21  fluidounces,  470 
minims]  of  Alcohol  to  three  hundred  and  fifty  cubic 
centimeters  [or  11  fluidounces,  401  minims]  of 
Water.  Moisten  the  powder  with  one  hundred  cubic 
centimeters  [or  3  fluidounces,  183  minims]  of  the 
menstruum,  and  macerate  for  twenty-four  hours; 
then  pack  it  firmly  in  a  cylindrical  percolator,  and 
gradually  pour  menstruum  upon  it.  until  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6%  flui- 
drachrns]  of  Tincture  are  obtained."  U.  8.  1890. 


The  tincture  of  tolu  has  the  properties  of 
the  balsam,  and  may  be  employed  as  an  addition 
to  expectorant  mixtures  in  chronic  bronchitis, 
but  the  proportion  of  alcohol  is  too  large  to 
allow  of  its  advantageous  use  in  some  cases.  It 
is  used  in  preparing  the  syrup  of  tolu.  In 
smaller  quantities  it  is  often  employed  to  flavor 
cough  mixtures.    It  is  decomposed  by  water. 

Dose,  one-half  to  two  fluidrachrns  (1.8  to  7.5 
Cc). 

Off.    Prep. — Svrupus  Tolutanus,  U.  8. 

TINCTURA  VALERIAN/E.  U.  S. 

TINCTURE  OF   VALERIAN 

(tlnc-tu'ra     va-le-ri-a'nae) 

Teinture  (alcoole)  de  Valeriane,  Fr.  Cod. ;  Tinctura 
Valerianae,  P.  O. ;  Baldriantinktur,  (?. ;  Tintura  di 
Valeriana,   It. 

*  "  Valerian,  in  No.  60  powder,  two  hundred 
grammes  [or  7  ounces  av.,  24  grains] ;  Alcohol, 
Water,  each,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6 \  fluidrachrns].  Mix  seven  hundred  and  fifty 
cubic  centimeters  [or  25  fluidounces,  173  min- 
ims] of  Alcohol  with  two  hundred  and  fifty 
cubic  centimeters  [or  8  fluidounces,  218  minims] 
of  Water.  Moisten  the  Valerian  with  sixty 
cubic  centimeters  [or  2  fluidounces,  14  minims] 
of  this  menstruum,  transfer  it  to  a  percolator, 
and,  without  pressing  the  powder,  allow  it  to 
stand,  well  covered,  for  six  hours;  then  pack 
it  firmly  and  pour  on  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
twenty-four  hours.  Then  allow  the  percolation 
to  proceed  slowly,  pouring  on  sufficient  men- 
struum to  obtain  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6J  fluidrachrns]  of 
Tincture."    U.  S. 

The  proportion  of  alcohol  was  increased  in 
the  U.  S.  1890  tincture,  to  prevent  precipita- 
tion, and  this  strength  has  been  retained  in 
the  present  revision.  It  is  now  three  parts  of 
alcohol  to  one  part  of  water.  The  tincture 
possesses  the  properties  of  valerian,  but  cannot 
be  given  in  some  cases,  so  as  to  produce  the  full 
effects  of  the  root,  without  stimulating  too 
highly,  in  consequence  of  the  large  proportion 
of  spirit.  It  deposits  on  standing  a  black,  very 
cohesive  precipitate,  with  stai'ch,  and  a  yellow 
extractive  matter.    (Meniere.) 

Dose,  one  to  four  fluidrachrns  (3.75  to  15 
Cc). 

TINCTURA  VALERIANAE  AMMONIATA. 
U.  S.,  Br. 

AMMONIATED  TINCTURE  OF  VALERIAN 

(tlnc-tu'ra   va-le-ri-a'nae   am-mo-nl-a'ta ) 

Tinctura  Valerianae  Composita  :  Teinture  de  Vale- 
riane ammoniacale,  Fr. ;  Ammoniakalische  Baldrian- 
tinktur, O. 
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*  "  Valerian,  in  No.  60  powder,  two  hundred 
grammes  [or  7  ounces  av.,  24  grains] ;  Aro- 
matic Spirit  of  Ammonia,  a  sufficient  quantity, 
to  make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Moisten  the 
Valerian  with  sixty  cubic  centimeters  [or  2 
fluidounces,  14  minims]  of  Aromatic  Spirit  of 
Ammonia,  transfer  it  to  a  percolator,  and,  with- 
out pressing  the  powder,  allow  it  to  stand,  well 
covered,  for  six  hours;  then  pack  it  firmly  and 
pour  on  enough  Aromatic  Spirit  of  Ammonia 
to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate 
for  twenty-four  hours.  Then  allow  the  percola- 
tion to  proceed  slowly,  pouring  on  sufficient 
Aromatic  Spirit  of  Ammonia  to  obtain  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6i    fluidrachms]    of   Tincture."    U.   S. 

"  Valerian  Rhizome,  in  No.  40  powder,  4 
ounces  (Imperial)  or  200  grammes;  Oil  of 
Nutmeg,  30  minims  or  3.1  cubic  centimetres;  Oil 
of  Lemon,  20  minims  or  2.1  cubic  cent  i  met  res; 
Solution  of  Ammonia,  2  fl.  ounces  (Imp.  mean.) 
or  100  cubic  centimetres;  Alcohol  (GO  per 
cent.),  18  fl.  ounces  (Imp.  meas. )  or  900  cubic 
centimetres.  Mix  the  liquid  ingredients,  and 
prepare  by  the  maceration  process."  Br, 

The  proportion  of  valerian  was  increased  (iO 
per  cent,  in  the  Br.  Pharm.  1898,  and  the  aro- 
matic spirit  of  ammonia  replaced  by  alcohol, 
solution  of  ammonia,  and  volatile  oils. 

The  ammonia  in  this  preparation  is  thought 
to  assist  the  solvent  powers  of  the  alcohol,  while 
it  co-operates  with  the  valerian  in  medicinal 
action.  The  quantity  of  valerian  was  very 
judiciously  increased  one-third  in  the  U.  S.  re- 
vision of  1880.  The  tincture  is  employed  as 
an  antispasmodic  in  hysteria  and  other  nervout 
diseases. 

Dose,  from  thirty  minims  to  a  fluidrachm 
(1.8  to  3.75  Cc),  in  sweetened  water,  milk,  or 
gome  mucilaginous  fluid. 

TINCTURA    VANILL/E.  U.  S. 

TINCTURE  OF  VANILLA 
(tlnc-tu'rfl    va-nll'ls) 

Teinture  (alcool£)  de  Vanllle,  Fr.;  Vanllletlnktur, 
O. 

*  "  Vanilla,  cut  into  small  pieces  and  bruised, 
one  hundred  grammes  [or  3  ounces  av.,  231 
grains] ;  Sugar,  in  coarse  powder,  two  hundred 
grammes  [or  7  ounces,  24  grains]  ;  Alcohol, 
Water,  eaeh,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms].  Mix  six  hundred  and  fifty 
cubic  centimeters  [or  21  fluidounces,  470  min- 
ims] of  Alcohol  with  three  hundred  and  fifty 
cubic  centimeters  [or  11  fluidounces,  401  min- 
ims] of  Water.  Macerate  the  Vanilla  in  five 
hundred  cubic  centimeters  [or  16  fluidounces, 
435  minims]   of  the  mixture  for  twelve  hours; 


then  drain  off  the  liquid  and  set  it  aside.  Trans- 
fer the  Vanilla  to  a  mortar,  beat  it  with  the 
Sugar  into  a  uniform  powder,  then  pack  it  in 
a  percolator  and  pour  upon  it  the  reserved 
liquid.  When  this  has  disappeared  from  the 
surface,  continue  the  percolation  by  gradually 
pouring  on  sufficient  menstruum  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms]  of  Tincture."  U.  S. 

This  tincture  will  be  easily  recognized  as  the 
so-called  fluidextract  of  vanilla.  The  object  of 
the  preliminary  maceration  of  the  cut  vanilla  is 
to  soften  it,  so  that  it  may  be  easily  disinte- 
grated when  beaten  up  with  the  sugar;  if  the 
details  of  the  above  process  be  carefully  car- 
ried out  and  the  alcohol  be  deodorized,  a  very 
satisfactory  preparation  will  result.  It  is  used 
as  a  flavoring  agent,  also  to  make  vanilla  syrup, 
by  adding  one  ounce  of  the  tincture  to  sufficient 
syrup  to  make  one  pint.  For  a  paper  on  fla- 
voring extracts  bv  Scoville,  see  Bull.  Pharm., 
1902,  153,  188. 

TINCTURA  VERATRI.  U.  S. 

TINCTURE  OF  VERATRUM 
[Tinctura  Veratrl  Viridis.  Pharm.   1890] 

(Unc-tu'ra  ve-ra'tri) 

Tincture  of  Green  Hellebore;  Tincture  of  American 
Hellebore;  Teinture  (alcoole)  de  Vexatre,  Fr.;  Tinc- 
tura Veratrl,  P.  (J.;  Nleswurzeltinktur,  Q. 

"Note. — The  strength  of  t his  tincture  has 
reduced  from  40  Gm.  of  Veratrum  Viride 
in  100  Cc.  to  10  Gm.  of  Veratrum  in  100  Cc." 
U.  S. 

*  "  Veratrum,  in  No.  60  powder,  one  hundred 
grammes  [or  3  ounces  av.,  231  grains] ;  Alcohol, 
a  sufficient  quantity,  to  make  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6J  fluidrachms]. 
.Moisten  the  Veratrum  with  forty  cubic  centi- 
meters [or  1  fluidounce,  169  minims]  of  Alcohol, 
transfer  it  to  a  percolator,  and,  without  press- 
ing the  powder,  allow  it  to  stand,  well  covered, 
for  six  hours;  then  pack  it  firmly  and  pour  on 
enough  Alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  be- 
gins to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  twenty-four  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
pouring  on  sufficient  Alcohol  to  obtain  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6£ 
fluidrachms]  of  Tincture."   V.  S. 

The  U.  S.  tincture  of  American  hellebore 
of  1890  was  of  the  same  strength  as  Norwood's 
tincture,  which,  when  prepared  by  its  author, 
was  supposed  to  be  saturated.  This  may  be 
true  of  certain  ingredients  of  the  root,  though 
probably  not  in  reference  to  the  active  prin- 
ciple or  principles  which  it  may  contain.  The 
strength  of  this  tincture  was  reduced  by  the 
U.  S.  P.  (8th  Rev.)  from  40  per  cent,  to  10  per 
cent,  in  order  to  have  it  conform  with  the 
recommendations  of  the  Brussels  Congress  con- 
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cerning  potent  tinctures  (see  Tincturce).  This 
action  will  probably  result  in  increasing  the  use 
of  the  fluidextract,  which  is  a  better  preparation. 
Dose,  of  U.  S.  tincture,  ten  to  thirty  minims 
(0.6  to  1.8  Cc). 

TINCTURA    ZINGIBERIS.    U.  S.,  Br. 

TINCTURE  OF  GINGER 

(tmc-tu'r^    zjn-gib'e-ris ) 

Teinture  (alcoote)  de  Gingembre,  Fr.  Cod.;  Tinc- 
tura Zingiberis,   P.   G.j   Ingwertinktur,    G. 

*  "  Ginger,  in  No.  50  powder,  two  hundred 
grammes  [or  7  ounces  av.,  24  grains] ;  Alcohol, 
a  sufficient  quantity,  to  make  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6£  flui- 
drachms].  Moisten  the  Ginger  with  sixty  cubic 
centimeters  [or  2  fluidounces,  14  minims]  of 
Alcohol,  transfer  it  to  a  percolator,  and,  with- 
out pressing  the  powder,  allow  it  to  stand,  well 
covered,  for  six  hours;  then  pack  it  firmly  and 
pour  on  enough  Alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  twenty-four  hours. 
Then  allow  the  percolation  to  proceed  slowly, 
pouring  on  sufficient  Alcohol  to  obtain  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6%  fluidrachms]  of  Tincture."    U.  8. 

"  Ginger,  in  No.  40  powder,  2  ounces  ( Impe- 
rial) or  100  grammes;  Alcohol  (90  per  cent.), 
a  sufficient  quantity.  Moisten  the  powder  with 
two  fluid  ounces  (Imp.  meas.)  or  one  hun- 
dred cubic  centimetres  of  the  Alcohol,  and  com- 
plete the  percolation  process.  The  resulting 
Tincture  should  measure  one  pint  (Imp.  meas.) 
or  one  thousand  cubic  centimetres."    Br. 

The  strength  of  this  tincture  was  reduced 
at  the  1880  revision  one-third,  to  bring  it  into 
the  20  per  cent,  class;  this  is  not  a  disadvan- 
tage, however,  in  view  of  the  introduction  of  the 
fluidextract,  and  the  dose  is  not  now  incon- 
veniently large. 

The  tincture  of  the  British  Pharmacopoeia, 
though  more  than  twice  as  strong  as  was  that 
of  the  London  and  Edinburgh  Colleges,  is  still 
too  weak  in  the  proportion  of  ginger.  In  con- 
sequence of  the  mucilaginous  matter  contained 
in  ginger,  the  tincture  made  with  diluted  alcohol 
or  proof  spirit  is  apt  to  be  turbid.  Alcohol 
or  rectified  spirit  is,  therefore,  properly  pre- 
ferred. Official  Jamaica  ginger  only  should 
be  used ;  for,  while  a  darker-colored  preparation 
is  made  when  the  inferior  varieties  are  sub- 
stituted, the  apparent  increase  in  strength  is  due 
to  coloring  matter,  and  not  to  the  presence  of 
a  larger  amount  of  volatile  oil  or  resin. 

The  tincture  of  ginger  is  a  useful  carmina- 
tive, and  may  often  be  beneficially  added  to 
tonic  and  purgative  infusions  or  mixtures  in 
debilitated  states  of  the  alimentary  canal.  It 
is  in  this  country  largely  used  for  the  prep- 
aration of  a  syrup  of  ginger,  for  which  pur- 
pose, however,  the  fluidextract  is  official,  and 


is  better  even  than  the  strong  tincture  of  the 
Br.  Pharmacopoeia  1885,  which  was  dropped  at 
the  1898  revision. 

Dose,  eight  to  forty  minims  ( 0.5  to  2.5  Cc. ) . 

Off.  Prep. — Acidum  Sulphuricum  Aromaticum, 
U.  8.,  Br.;  Liquor  Sennae  Concentratus,  Br.; 
Pilula  Scammonii  Composita,  Br. 

TINCTURE.  U.  S. 

TINCTURES 

( tinc-tu'rae ) 

Teintures  (Alcooiiques)  Alcoolfis,  Fr.;  Tink- 
turen,  G. ;  Tinture  alcooliche,  It.;  Tinturas  alco- 
holicas,    Bp. 

Tinctures,  in  the  pharmaceutical  sense  of  the 
term,  are  alcoholic  solutions  of  medicinal  sub- 
stances, prepared  by  maceration,  digestion,  or 
percolation.  Solutions  in  spirit  of  ammonia 
and  ethereal  spirit  are  embraced  under  the 
same  denomination,  but  are  severally  distin- 
guished by  the  titles  of  ammoniated  tinctures 
and  ethereal  tinctures.  The  advantages  of  alco- 
hol as  a  menstruum  are  that  it  dissolves  prin- 
ciples which  are  sparingly  or  not  at  all  soluble 
in  water,  and  contributes  to  their  preservation 
when  dissolved,  while  it  leaves  behind  some 
inert  substances  which  are  dissolved  by  water. 
In  no  instance,  however,  is  absolute  alcohol  em- 
ployed. The  U.  S.  Pharmacopoeia  directs  it 
of  the  sp.  gr.  0.816  at  15.6°  C.  (60°  F.),  the 
British,  0.834.  When  of  these  densities  it  con- 
tains water,  and  is  capable  of  dissolving  more 
or  less  of  substances  which  are  insoluble  in 
anhydrous  alcohol,  while  its  solvent  power  in 
relation  to  bodies  soluble  in  that  fluid  is 
sufficient  for  all  practical  purposes.  Diluted 
alcohol  or  proof  spirit  is  often  preferable  to 
official  alcohol,  as  it  is  capable  of  extracting  a 
larger  proportion  of  those  active  principles 
of  plants  which  require  an  aqueous  menstruum, 
while  at  the  same  time  it  is  strong  enough  to 
prevent  spontaneous  decomposition,  and  has 
the  advantages  of  being  cheaper  and  less  stimu- 
lating, although  a  few  tinctures  when  prepared 
with  proof  spirit  or  diluted  alcohol  undergo 
some  deterioration  in  time,  in  consequence  of 
acetous  fermentation  taking  place  in  the  alco- 
holic fluid.  The  best  preventive  is  to  keep 
them  in  full  and  well-closed  bottles,  at  a  low 
temperature.  The  diluted  alcohol  of  the  dif- 
ferent Pharmacopoeias  is  not  of  the  same 
strength ;  that  of  the  United  States  consists  of 
equal  volumes  of  official  alcohol  and  water,  and 
has  the  sp.  gr.  of  about  0.936  at  15.6°  C.  (60° 
F.),  while  the  British  has  four  official  diluted 
alcohols, — 70,  60,  45,  and  20  per  cent.  Alcohol 
or  rectified  spirit  is  preferred  as  a  solvent  when 
the  substance  to  be  extracted  or  dissolved  is 
nearly  or  quite  insoluble  in  water,  as  in  the 
instances  of  resins,  guaiac,  camphor,  and  the 
essential  oils.  The  presence  of  water  is  here 
injurious,  not  only  by  diluting  the  menstruum, 
but  also  by  exercising  an  affinity  for  the  alcohol 
which  interferes  with  its  solvent  power.  Thus, 
water   added    to   an    alcoholic   solution    of   one 


i 

< 
< 


1292 


Tincturce. 


PART  I. 


of  these  bodies  produces  a  precipitate  by 
abstracting  the  alcohol  from  it.  Diluted  alcohol 
or  proof  spirit  is  employed  when  the  substance 
is  soluble  both  in  alcohol  and  in  water;  or 
when  one  or  more  of  the  ingredients  are 
soluble  in  the  one  fluid  and  one  or  more  in  the 
other,  as  in  the  case  of  vegetable  bodies  which 
contain  extractive  or  taunin,  or  the  natural 
salts  of  the  alkaloids,  or  gum  united  with  resin 
or  essential  oil.  As  these  include  the  greater 
number  of  medicines  from  which  tinctures  are 
prepared,  diluted  alcohol  is  most  frequently 
used.  In  the  preparation  of  the  tinctures,  the 
drug  should  be  dry,  and  properly  comminuted 
by  being  bruised,  sliced,  or  pulverized.  It  is  usu- 
ally better  in  a  moderately  fine  than  in  a  very 
fine  powder;  the  proper  degree  depends,  how- 
ever, upon  the  ease  with  which  the  menstruum 
extracts  the  soluble  principles. 

Tinctures  were  at  one  time  universally  pre- 
pared by  maceration  or  digestion.  Our  own 
Pharmacopoeia  formerly  directed  maceration 
at  ordinary  temperatures,  and  extended  the 
period  to  two  weeks.  The  latter  plan  was  pref- 
erable, as  it  was  more  convenient  and  equally 
effectual,  the  lower  temperature  being  compen- 
sated by  the  longer  maceration.  In  several 
instances  in  which  maceration  is  ordered  in  the 
Pharmacopoeia,  it  is  still  continued  for  m 
days,  but  the  period  is  very  properly  altered 
to  suit  the  character  of  the  suhstan-e  acted  on, 
and  sometimes  continued  no  longer  than  is 
necessary  for  its  solution,  when  it  is  wholly 
soluble,  as  in  the  tinctures  of  iodine  and  tolu. 
When  circumstances  require  that  the  tincture 
should  be  speedily  prepared,  digestion  may  be 
resorted  to.  Care  should  always  be  taken  to 
keep  the  vessels  well  stoppered,  in  order  to 
I  invent  the  evaporation  of  the  alcohol.  The 
materials  should  be  frequently  shaken  during 
the  digestion  or  maceration,  and  this  caution 
is  especially  necessary  when  the  substance  acted 
on  is  in  the  state  of  powder.  The  tincture 
should  not  be  used  until  the  maceration  is 
completed,  when  it  should  be  separated  from 
the  dregs  either  by  simply  filtering  it  through 
paper,  or.  when  force  is  requisite,  by  expressing 
it   through    linen,   and   filtering. 

The  plan  of  preparing  tinctures  by  per- 
colation has  been  extensively  adopted,  and  has 
been  found  to  answer  well  when  skilfully 
executed.  In  the  present  edition  of  our 
Pharmacopoeia,  percolation  has  been  adopted 
as  the  rule,  maceration  being  directed  in  some 
instances  in  which  it  was  deemed  prefer- 
able. The  British  Pharmacopoeia,  preferrin<r 
maceration  or  digestion  in  several  instances, 
has  adopted  percolation  as  a  rule,  but,  as  if 
unprepared  to  trust  this  process  alone,  has 
combined  with  it  a  preliminary  maceration  of 
forty-eight  hours,  and  a  final  expression,  so 
as  to  separate  the  last  remains  of  the  tincture 
from  the  dregs.  Perhaps  these  modifications 
may  be  desirable  in  instances  where  the  opera- 
tor is  not  sufficiently  skilful,  but  percolation, 
properly  managed,  is  of  itself  adequate  to  all 


the  desired  purposes,  even  to  the  removal  of 
almost  the  last  drop  of  impregnated  menstruum 
from  the  dregs,  and  in  our  Pharmacopoeia 
it  is  taken  for  granted  that  the  apothecary 
has  acquired  the  requisite  skill.  Where  the 
operator  cannot  trust  himself  in  this  respect, 
it  would  be  better  to  recur  to  the  old  method 
of  maceration  for  safety.  The  reader  will 
find  rules  for  the  proper  management  of 
the  process  of  percolation  at  page  462.  It 
has  been  objected  to  this  process  that  it  yields 
tinctures  of  variable  strength,  according  to  the 
skill  with  which  it  is  conducted;  but,  from 
numerous  experiments  performed,  in  refer- 
ence to  this  point,  by  H.  Buignet  of  Paris, 
it  appears  that  the  tinctures  made  by  percola- 
tion are  quite  as  equable  in  strength  as  those 
prepared  by  maceration,  while  they  uniformly 
contain  more  of  the  soluble  matter  of  the 
drug  in  proportion  to  the  quantity  of  men- 
struum. The  same  writer  states  that  he  has 
constantly  found  three  parts  of  alcohol,  used 
in  this  method,  to  one  of  the  material  acted 
on,  sufficient  to  exhaust  drugs  almost  wholly 
of  their  soluble  matter.  He  has  derived  no 
advantage  from  the  preliminary  maceration 
usually  practised.  Fairthorne  (A.  J.  P.,  1881, 
p.  308).  in  the  preparation  of  hydro-alcoholic 
tinctures,  pre! erred  to  macerate  the  ingredients 
lor  twenty-tour  hours  alone  in  the  alcohol,  then 
filter,  and  mix  the  filtrate  with  the  required 
quantity  of  water  and  percolate  the  dregs  with 
the  mixture.  This  plan  might  be  of  service 
in  the  case  of  a  few  drugs  which  are  difficult 
to  exhaust  of  their  activity,  but  it  would  involve 
a  useless  expenditure  of  labor  and  time  if  used 
in  the  majority  of  official  tinctures,  and  pre- 
cipitation would  be  more  common.  It  has  been 
contended  in  opposition  to  percolation,  applied 
to  the  preparation  of  tinctures,  that  the  men- 
struum is  apt  to  load  itself  with  substances 
which,  alter  the.  preparation  of  the  tincture, 
are  deposited,  carrying  down  with  them  more 
or  less  of  the  active  matter,  but  Vauflart 
asserts  that  more  than  twenty  years  of  observa- 
tion has  demonstrated  to  him  that  tinctures 
by  displacement,  properly  filtered,  deposit  no 
more  at  the  end  of  a  certain  period  than  do 
those  prepared  by  maceration.  Besides,  upon 
the  same  authority,  this  tendency  to  deposition 
may  be  easily  obviated  by  mixing  all  the 
liquids  proceeding  from  the  percolation,  and 
allowing  the  mixture  to  stand  for  a  day  be- 
fore filtering.  The  tinctures  thus  obtained  are, 
he  states,  richer  than  those  furnished  by 
ordinary  maceration,  and  time  produces  in  them 
only  insignificant  changes.  (./.  P.  C,  4e  ser., 
iv.  411,  1866.)  Finally,  all  agree  that  the 
percolated  tinctures  are  apt  to  contain  more  of 
the  soluble  matter  of  the  drug,  and  the  objec- 
tions resolve  themselves  altogether  into  a  ques- 
tion of  skill  on  the  part  of  the  operator.  ^ 

The  method  of  making  tinctures  by  diluting 
fluidextracts,  except  in  a  few  special  cases,  is 
not  to  be  recommended.  The  menstruum  di- 
rected for  the  fluidextraet  is  most  frequently  not 
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identical  with  that  used  for  the  tincture,  and 
precipitation  of  active  constituents  often  ensues 
when  this  easy  method  is  employed.  Owing  to 
the  larger  dose  of  the  tinctures,  and  conse- 
quently less  degree  of  concentration,  a  larger 
proportion  of  water  can  be  used  in  their  men- 
strua than  hi  fluidextracts,  and  this  is  a  distinct 
advantage,  as  tinctures  are  frequently  pre- 
scribed in  combination  with  aqueous  solutions. 

Another  mode  of  exhausting  medicines  by 
spirit  has  been  proposed  by  H.  Burton.  It  con- 
sists in  suspending  in  the  solvent,  immediately 
under  its  surface,  the  solid  matter  contained 
loosely  in  a  bag.  The  liquid  in  contact  with 
the  bag,  becoming  heavier  by  impregnation  with 
the  matters  dissolved,  sinks  to  the  bottom;  its 
place  is  supplied  with  a  fresh  portion,  which 
in  its  turn  sinks,  and  thus  a  current  is  estab- 
lished, which  continues  until  the  solid  substance 
is  exhausted  or  the  liquid  saturated.  During 
the  maceration  the  bag  should  be  occasionally 
raised  above  the  surface  of  the  liquor  in  the 
bottle,  allowed  to  drain,  and  then  again  im- 
mersed. It  is  asserted  that  the  period  of 
maceration  is  much  shortened  in  this  way.  For 
this  mode  of  preparing  tinctures  Samuel  Gale 
has  proposed  the  use  of  a  cylindrical  stoneware 
vessel  with  a  diaphragm  capable  of  being  sup- 
ported at  different  heights  by  projections  from 
the  inner  surface  of  the  jar,  with  corresponding 
notches  in  the  diaphragm,  to  permit  its  easy 
passage  to  the  lower  ledges.  The  material  is 
to  be  placed  upon  the  diaphragm  and  kept  cov- 
ered with  the  menstruum.  (A.  J.  P.,  xxii.  381.) 

Tinctures  prepared  by  adding  alcohol  to  the 
expressed  juices  of  plants  have  been  long  in 
use  on  the  continent  of  Europe,  and  have  been 
brought  into  notice  in  Great  Britain.  They  are 
sometimes  called  in  England  preserved  vegetable 
juices.  The  tinctures  of  some  of  the  narcotic 
plants  might  no  doubt  be  advantageously  pre- 
pared in  this  way,  as  those  of  conium,  hyoscy- 
amus,  and  belladonna.  See  Succus.  Squire  and 
Bentley  have  paid  attention  to  these  prepa- 
rations. According  to  Squire,  the  leaves  only 
of  the  plants  should  be  used,  and,  in  the  case  of 
biennial  plants,  those  exclusively  of  the  second 
year,  and  they  should  be  preferably  collected 
when  the  plant  is  in  full  flower.  Bentley  recom- 
mends the  following  mode  of  preparation.  To 
the  expressed  juice,  after  it  has  stood  for  24 
hours  and  deposited  its  feculent  matter,  alcohol 
sp.  gr.  0.838  is  to  be  added  in  the  proportion  of 
one  part  by  measure  to  four  parts  of  the  juice, 
and  after  another  period  of  24  hours  the  liquor 
is  to  be  filtered.  This  proportion  of  alcohol 
has  been  found  sufficient  for  the  preservation 
of  the  juice,  while  it  causes  the  precipitation 
of  the  suspended  mucilaginous  matter.  But, 
though  these  preserved  juices  ai"e  often  ener- 
getic, yet  it  is  obvious  that  tinctures  prepared 
from  the  fresh  plant  must  be  still  more  so,  as 
they  contain  necessarily  not  only  the  soluble 
active  matter  of  the  juice,  but  also  that  which, 
when  the  juice  is  expressed,  is  left  in  the  solid 
residue  of  the  plant. 


Tinctures  should  be  kept  in  bottles  accurately 
stoppered,  in  order  to  prevent  evaporation, 
which  might  in  some  instances  be  attended 
with  serious  inconvenience,  by  increasing  their 
strength  beyond  the  official  standard. 

Medicines  which  act  in  small  doses  are  most 
conveniently  administered  in  tinctures,  as  the 
proportion  of  alcohol  in  which  they  are  dis- 
solved is  insufficient  to  produce  an  appreciable 
effect.  Those  which  must  be  given  in  large 
doses  should  be  cautiously  employed  in  this 
form,  lest  the  injury  done  by  the  menstruum 
should  more  than  counterbalance  their  beneficial 
operation.  This  remark  is  particularly  ap- 
plicable to  chronic  cases,  in  which  the  use  of 
tinctures  is  apt  to  lead  to  the  formation  of 
habits  of  intemperance.  The  tinctures  of  the 
weaker  medicines  are  more  frequently  given  as 
adjuvants  of  other  remedies  than  with  the  view  of 
obtaining  their  own  full  effects  upon  the  system. 

In  the  revision  of  the  Pharmacopoeia  of  1890, 
wherever  practicable,  the  proportion  of  drug  to 
finished  tincture  was  made  either  20,  15,  10, 
or  5  per  cent,  by  volume.  Progressive  phar- 
macy demands  greater  uniformity  and  simplicity 
in  the  processes,  and  hence  in  the  U.  S.  P. 
(8th  Rev.)  practically  all  of  the  tinctures  have 
been  brought  into  two  classes,  20  and  10  per 
cent.  The  potent  tinctures  which  were  mainly 
15  per  cent,  in  the  U.  S.  P.  1890  have  been  re- 
duced to  10  per  cent,  in  order  to  comply  with 
the  recommendations  of  the  Conference  for  the 
unification  of  the  strength  of  Potent  Remedies 
which  met  in  Brussels  in  1902.  These  changes 
caused  considerable  outcry  at  first  among  physi- 
cians and  pharmacists,  but  gradually  as  time 
has  progressed  the  wisdom  of  the  Committee  of 
Revision  in  taking  this  step  has  been  justified. 
The  tinctures  from  the  following  drugs  were 
reduced  in  strength  in  the  U.  S.  P.  (8th  Rev.)  : 
Aconite,  Belladonna  leaf,  Benzoin  (compound), 
Cannabis  Indica,  Catechu  (now  Gambir),  Col- 
chicum  seed,  Digitalis,  Gelsemium,  Hyoscyamus, 
Kino,  Lobelia,  Nux  Vomica  (slightly),  Opium 
(slightly),  Opium,  deodorized  (slightly),  Phy- 
sostigma,  Sanguinaria,  Squill,  Stramonium,  and 
Veratrum.  The  strengths  of  the  following  were 
increased:  Calumba,  Cantharides,  Capsicum, 
Cardamom,  Cinnamon,  Orange  (sweet),  Quassia, 
Rhubarb,  Serpentaria,  Strophantus,  Tolu. 
Assay  processes  are  in  the  U.  S.  P.  (8th  Rev.) 
for  the  following  tinctures :  Aconite,  Belladonna 
leaves,  Cinchona,  Colchicum  Seed,  Hydrastis, 
Hyoscyamus,  Nux  Vomica,  Opium,  Opium  (de- 
odorized), Physostigma  and  Stramonium. 

TINCTUR/E  HERBARUM   RECENTIUM. 
U.  S. 

TINCTURES  OF  FRESH  HERBS 

( tinc-tu'rae   her-ba'rtim    re-cen'tl-um ) 

Alcoolatures,  Fr.  Cod.;  Tincturen  von  frischen 
Pflanzen,   O. 

"  Tinctures  of  Fresh  Herbs,  when  not  other- 
wise directed,  are  to  be  prepared  according  to 


1294 


Tinctures  Herbarum  Recentium. — Tragacantha. 


PART  I. 


the  following  formula :  *  The  Fresh  Herb, 
cut,  bruised,  or  crushed,  five  hundred  grammes 
[or  17  ounces  av.,  279  grains] ;  Alcohol,  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
GJ  fluidrachms].  Macerate  the  Herb  with  the 
Alcohol  in  a  closed  vessel  in  a  moderately 
warm  place  during  fourteen  days,  with  occa- 
sional stirring;  then  strongly  express  the  liquid 
and  filter  it  through  paper."    U.  S. 

This  is  a  general  formula  introduced  for 
the  guidance  of  the  pharmacist  in  securing 
some  degree  of  uniformity  in  this  class  of  tinc- 
tures. Tinctures  from  fresh  herbs  are  coming 
into  use  to  some  extent,  and  the  fresh  herb  is 
to  be  preferred  to  the  dried  drug  where  a  very 
volatile  or  easily  dissociated  substance  is  the 
active  principle.  It  is  evident  that  the  relative 
strength  must  vary,  however,  with  the  degree 
of  freshness  of  the  drug  and  the  amount  of 
water  contained  in  it,  which  depends  upon 
the  time  of  collection,  the  state  of  the  weather 
when  the  herb  was  gathered,  and  the  amount 
of  subsequent  exposure  to  the  atmosphere : 
hence  an  absolutely  uniform  relation  cannot  be 
obtained.  It  is  asserted  that  the  fresh  tinc- 
tures of  thuja  and  gelsemium  are  more  active 
than  the  tinctures  from  the  dried  drag.  {Proa, 
A.  Ph.  A.,  1878,  755.)  V.  .J.  B.  Quintal  pre- 
serves medicinal  plants  in  a  fre.sli  state  for  a 
reasonable  period  in  the  following  manner. 
The  herbs  in  a  perfectly  fresh  state  ere  bruised 
to  a  pulp  in  a  mortar,  placed  in  a  gla-o 
bottle,  and  well  temped  down:  the  stopper  is 
then  forced  in  so  as  to  exclude  every  particle  of 
air,  and  the  top  encased  by  beeswai  softened 
by  heat.  The  bottles  are  then  buried  in  the 
ground  at  a  depth  of  three  feet.  So  treated, 
belladonna,  conium,  and  other  herbs  have 
kept  for  four  months  perfectly  sweet  and  fit 
for  pharmaceutical  purposes,  and  it  is  probable 
that  bottled  herbs  will  keep  in  this  manner  for 
six  or  even  eight  months,  and  perhaps  longer. 
(F.  B.  P.,  1883,  p.  491.) 

TRAGACANTHA.  U.  S.,  Br. 

TRAOACANTH 

(trag-a-can'tha) 

"A  gummy  exudation  from  Astragalus  gum- 
mifer  Labillardiere,  or  from  other  species  of 
Astragalus  (Fam.  Leguminosce) ."  U.  S.  "A 
gummy  exudation  obtained  by  incision  from 
Astragalus  gummifer,  LabilL,  and  some  other 
species  of  Astragalus,  Linn.  Known  in  com- 
merce as  Syrian  tragacanth."   Br. 

Gumml  Tragacanthse  vel  Astragalorum :  Gomme 
Adragante,  Fr.  God. ;  Tragacantha,  P.  O. ;  Tragant. 
Traganth,  O. ;  Gomma  adragante,  Dragante,  It. ; 
Gomo  tragacanto,  Sp. 

Numerous  species  belonging  to  this  genus 
yield  a  gummy  matter  having  the  properties 
of  tragacanth.  The  drug  known  in  commerce 
by  that  name  was  at  first  erroneously  supposed 
to  be  obtained  from  A.  Tragacantha  of  Lin- 
naeus    (A.    massiliensis    of    Lamarck),    which 


grows  in  Southern  Europe  and  Northern 
Africa  and  is  now  said  to  yield  no  gum. 
It  was  afterwards  ascribed,  on  the  authority 
of  Tournefort,  to  a  species  (A.  creticus  of 
Lamarck)  which  grows  in  Crete  and  Ionia,  and 
on  that  of  Olivier,  to  A.  verus,  which  inhabits 
Asia  Minor,  Armenia,  and  Northern  Persia. 
Labillardiere  described  a  species  by  the  name 
of  A.  gummifer  which  he  found  growing  on 
Mount  Libanus  in  Syria,  and  from  which 
tragacanth  exudes,  though  not  that  of  com- 
merce. 

Sieber  denies  that  any  of  the  above-mentioned 
species  yields  the  official  tragacanth,  which 
he  ascribes  to  A.  aristatus,  growing  in  Anatolia 
especially  upon  Mount  Ida,  where  the  gum  is 
most  abundantly  collected.  This  plant,  how- 
ever, is  not  the  A.  aristatus  of  Villars,  which, 
according  to  Sibthorp,  furnishes  tragacanth  in 
Greece.  (Herat  and  De  Lens.)  Lindley  re- 
ceived two  specimens  of  plants,  said  to  be  those 
which  furnish  tragacanth  in  Turkestan,  one  of 
which  proved  to  be  A.  gummifer  of  Labil- 
lardiere which  was  said  to  yield  a  white  variety, 
and  the  other  a  new  species,  which  he  called 
A.  strobilifcrus,  and  which  was  said  to  yield 
a  red  and  inferior  product.  The  fact  seems 
to  be  that  the  commercial  drug  is  collected  from 
various  sources;  and  it  is  affirmed  that  all  the 
species  of  Astragalus  with  thorny  petioles  are 
capable  of  producing  it.  These  form  a  natural 
group,  and  so  closely  resemble  one  another  that 
botanists  have  found  some  difficulty  in  distin- 
guishing them.  They  are  very  abundant  en 
the  mountains  of  Asia  Minor,  and,  according 
to  information  received  by  M.  J.  Leon  Sou- 
beiren  from  Balance,  a  scientific  traveller  who 
derived  his  knowledge  from  personal  observa- 
tion, the  gum-producing  species  are  closely 
analogous  to  the  A.  creticus  of  Lamarck.  It 
is  in  the  Anti-Taurus  range  that  the  gum  is 
chiefly  collected.  Transverse  incisions  are  made, 
near  the  base  of  the  stem,  into  the  medullary 
part,  which  alone  yields  juice.  This  exudes 
very  slowly,  flowing  at  night,  and  ceasing  dur- 
ing the  day;  two  weeks  usually  elapse  before 
the  pieces  are  large  enough  for  collection.  The 
shape  of  the  pieces  is  influenced  by  the  rapidity 
of  the  exudation,  and  the  lines  on  their  sur- 
face indicate  the  daily  concretion.  The  section 
Tragacantha  of  the  genus  Astragalus  includes 
the  principal  species  which  yield  gum  traga- 
canth. 

According  to  Haussknecht,  tragacanth  is 
yielded  by  the  following  species  of  Astragalus : 
A.  adscendens,  Boiss.  et  Hausskn.  (Southern 
Persia);  A.  leioclados,  Boiss.  (in  Middle  and 
Western  Persia,  by  Ispahan  and  Hamadan) ; 
A.  br  achy  calyx,  Fisch.  (Kurdistan  and  Luris- 
tan)  ;  A.  gummifer,  Labill.  (widely  distributed 
from  Lebanon  to  Armenia  and  in  the  northern 
regions  of  the  Euphrates  and  Tigris)  ;  A. 
microcephalus,  Willd.  (the  same  as  A.  gummi- 
fer, Labill.,  and  also  in  Asia  Minor)  ;  A. 
pycnocladus,  Boiss.  et  Hausskn.  (particularly 
in  Western  Persia) ;  A.  stromatodes,  Bge.  (in 
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Achyr  Dagh,  in  Northern  Syria) ;  A.  kurdicus, 
Boiss.  (Aintab).  Other  species  that  yield  a 
tragacanth  gum  are  A.  heratensis,  Bge.,  of  the 
Khorasan  Mountains,  which  yields  a  gum 
known  as  "  kutira,"  and  A.  Pamassi,  Boiss., 
var.  cyllenea,  found  on  the  mountains  of 
Peloponnesus. 

Properties. — Tragacanth  is  odorless  and 
nearly  tasteless.  It  occurs  either  in  flaky,  leaf- 
like pieces,  irregularly  oblong  or  roundish,  or 
in  tortuous  vermicular  filaments,  rounded  or 
flattened,  rolled  up  or  extended,  of  a  whitish, 
yellowish-white,  or  slightly  reddish  color, 
marked  by  parallel  lines  or  ridges,  somewhat 
translucent,  and  resembling  horn  in  appear- 
ance. In  commerce  certain  varieties  of  traga- 
canth are  recognized  and  usually  known  by  the 
name  of  the  locality  from  which  they  have  been 
produced  or  through  which  they  have  entered 
commerce.  The  ordinary  tragacanth,  traga- 
canth in  sorts,  sometimes  known  as  traganton, 
occurs  in  irregular  pieces;  Smyrna  tragacanth 
appears  usually  in  broad  thick  flakes,  yellow- 
ish or  brownish;  Syrian  tragacanth,  in  thin, 
ribbon-like,  white  flakes,  is  said  really  to  be 
obtained  in  Kurdistan  and  Persia.  Tragacanth 
is  officially  described  as  "  in  ribbon-shaped 
bands  varying  in  size  and  from  1  to  3  Mm.  thick, 
or  in  irregular  pieces  of  the  same,  long  and 
linear,  straight  or  spirally  twisted;  externally 
whitish,  marked  by  more  or  less  pronounced 
longitudinal  or  excentric  lines  or  ridges;  trans- 
lucent, horny,  fracture  short,  tough,  rendered 
more  easily  pulverizable  by  a  heat  of  50°  C. 
(122°  P.).  On  treating  Tragacanth  with  50 
parts  of  water,  it  swells  and  gradually  forms 
a  cloudy,  gelatinous  mass,  which,  on  warming 
with  solution  of  sodium  hydroxide  on  a  water- 
bath,  becomes  yellow  and  is  tinged  blue  on  the 
addition  of  iodine  T.S.;  the  addition  of  alcohol 
to  the  fluid  portion  causes  a  precipitate,  but 
the  liquid  is  not  colored  blue  bv  iodine  T.S." 
U.  S. 

It  is  hard  and  more  or  less  fragile,  but 
difficult  of  pulverization,  unless  exposed  to  a 
freezing  temperature,  or  thoroughly  dried,  and 
powdered  in  a  heated  mortar  at  the  tem- 
perature of  50°  C.  (122°  P.).  Its  sp.  gr. 
is  1.384.  Introduced  into  water,  it  absorbs 
a  certain  proportion  of  that  liquid,  swells 
very  much,  and  forms  a  soft  adhesive  paste, 
but  does  not  dissolve.  If  agitated  with  an 
additional  quantity  of  water,  this  paste  forms  a 
uniform  mixture;  but  in  the  course  of  one  or 
two  days  the  greater  part  separates,  and  is 
deposited,  leaving  a  portion  dissolved  in  the 
supernatant  fluid.  Tragacanth  is  wholly  insolu- 
ble in  alcohol.  It  appears  to  be  composed  of 
two  different  constituents,  one  soluble  in  water 
and  resembling  gum  arabic,  the  other  swelling 
in  water,  but  not  dissolving.  To  separate  the 
soluble  from  the  insoluble  part  requires  agita- 
tion with  separate  portions  of  water;  the  solu- 
tions are  to  be  decanted  and  filtered,  and  the 
process  is  to  be  continued  until  water  ceases 
to  dissolve  anything. 


Von  Sandersleben  reported  the  discovery 
that  when  heated  with  dilute  acids  tragacanth 
acquired  reducing  properties,  and  formed, 
along  with  much  syrup,  arabinose,  which 
crystallized.  (Tollens,  Handbuch  der  Kohlen- 
hydrate,  1888,  218.)  The  explanation  of  this 
observation,  now  generally  accepted,  is  that  in 
tragacanth,  like  some  other  gums,  part  of  the 
arabic  acid  is  present  in  soluble  form,  mostly 
combined  with  bases,  while  another  part  is 
present  in  insoluble  form,  and  is  known  as 
traganthin.  This  latter,  however,  under  the  in- 
fluence of  certain  enzymes,  is  converted  into  the 
soluble  form.  ( Lippmann,  Chemie  der  Zuckerar- 
ten,  2te  Auf.,  1895,  925.)  C.  O'Sullivan  states 
that  tragacanth  consists  of  cellulose,  the  portion 
insoluble  in  boiling  water,  cold  dilute  acids,  and 
alkalies;  also  soluble  gum,  yielding  a  series  of 
gum  acids  of  the  nature  of  geddic  acid,  and 
which  are  called  polyarabinontrigalactan-geddic 
acids;  starch  granules;  bassorin,  which  yields  a- 
tragacanthan-xylan-bassoric  acid,  xylan-bassoric 
acid  and  bassoric  acid.  (Proc.  Chem.  Soc, 
1901.)  Examined  by  Kiitzing  by  means  of  the 
microscope,  tragacanth  was  found  to  consist  of 
organized  cells.  (See  A.  J.  P.,  xxv.  37.)  In 
conformity  with  this  statement  is  the  remark- 
able fact,  discovered  by  Hugo  von  Mohl  and 
confirmed  by  Wigand,  that  tragacanth  is  not  a 
secretion  of  the  plant,  but  the  result  of  the 
transformation  of  the  cells  of  the  pith  and 
those  of  the  medullary  rays  which  traverse  the 
ligneous  part  of  the  stem  and  older  branches. 
(Ibid.,  xxxi.  243.) 

It  is  stated  by  S.  H.  Maltass  that  tragacanth 
is  adulterated,  in  the  Levant,  with  worthless 
gums  brought  from  Armenia  and  Caramania, 
which,  as  they  are  originally  of  a  dark  color 
and  destitute  of  the  flaky  form  of  the  genuine 
gum,  are  broken  into  small  fragments  and 
whitened  by  means  of  lead  carbonate  before 
being  mixed  with  the  tragacanth.  Hanbury 
states,  in  confirmation  of  this,  that  he  has 
detected  lead  in  the  small  tragacanth  imported 
into  London.    (P.  J.,  xv.  20.) 

Uses. — Tragacanth  is  demulcent,  but,  on  ac- 
count of  its  difficult  solubility,  is  not  often 
given  internally.  The  great  viscidity  which  it 
imparts  to  water  renders  it  useful  for  the  sus- 
pension of  heavy  insoluble  powders,  and  it  is 
also  employed  in  pharmacy  to  impart  con- 
sistence to  troches,  for  which  it  answers  better 
than  does  gum  arabic,  and  in  making  emulsions, 
although  for  these  purposes  it  is  inferior  to 
acacia. 

Off.  Prep. — Confectio  Sulphuris,  Br.;  Emul- 
sum  Chloroformi,  V.  8.;  Glycerinum  Tragacanthae, 
Br.;  Mistura  Cretan,  Br.;  Mistura  Guaiaci,  Br.; 
Mucilago  Tragacanthse,  U.  S.,  Br.;  Pilulae  Ferri 
Carbonatis,  U.  8.  (Br.)  ;  Pilula  Quininae  Sulphatis, 
Br.;  Pulvis  Opii  Compositus,  Br.;  Pulvis  Traga- 
canthse  Compositus,  Br.;  Trochisci  Acidi  Tanniei, 
U.  8.;  Trochisci  Ammonii  Chloridi,  U.  8.;  Tro- 
chisci Gambir,  U.  8.;  Trochisci  Krameria?,  U.  8.; 
Trochisci  Potassii  Chloratis,  U.  8.;  Trochisci  San- 
tonini,  U.  8. 
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Triticum. —  Trituratio  Elaterini. — Triturationes. — Trochisci. 


PART  I. 


TRITICUM.  U.  S. 

TRITICUM        [Coucb  Grass] 

(trlt'i-cum) 

"  The  dried  rhizome  of  Agropyron  repens 
(Linne)  Beauvois  (Fam.  Graminece),  gathered 
in  the  spring."    TJ.  S. 

Agropyrum,  Br.  Add.;  Rhizoma  Graminis ;  Radix 
Gramlnis ;  Couch-grass.  Quick-grass,  Quitch,  Dog- 
grass,  Scotch-grass,  Twitch-grass.  Witch-grass,  Quick- 
ens :  Chiendent  officinal  ou  Petit  chiendent,  Fr.  Cod.; 
Queckenwurzel,  Grasswurzel,  G.;  Grama   (Rizoma  del. 

This  grass,  originally  a  native  of  Europe, 
now  abounds  in  meadows  and  cultivated  grounds 
in  the  Northern  United  States,  where  it  is 
often  very  troublesome  as  a  weed.  It  is  spe- 
cifically characterized  by  its  creeping  root- 
stock,  by  its  awns  being  absent  or  not  more  than 
half  the  length  of  the  flower,  and  by  its  rough, 
flat  Leaves.  It  M  probable  that  the  rhizome 
of  a  number  of  oilier  grasses  share  the  medic- 
inal properties  of  AgropffTtm  rtpmt.  Of  these 
the  Scotch  or  Bermuda  grass,  Capriola  Daetylom 
(L.),  Kuntze,  is  probably  as  effective  as  the  offi- 
cial specie>. 

Properties. — Triticum  is  officially  described 
as  follows:  "Of  horizontal  growth,  subeylin- 
drical,  1  to  2  Mm.  in  diameter,  usually  cut  into 
.sections  5  to  8  Mm.  long;  externally  brownish- 
yellow  to  straw-colored,  nearly  smooth;  hollow 
in  the  centre;  odor  align!  ;  taste  distinctly  ID 
U.  8. 

Uses. — Triticum  is  never  exhibited  for  the 
purpose  of  affecting  the  genera]   system,  but 

Only  lor  its  inlluence  upon  the  genito-urinary 
organs.  It  is  much  used  by  some  Burgeons  in 
irritable  bladder,  and  also  in  cystitis.  It  is  one 
of  the  least  .stimulant  of  the  remedies  of  its 
class,  and  may  be  employed  very  freely.  In 
Europe  its  decoction  is  said  to  be  used  to  s 
considerable  extent  as  a  diluent  and  slightly 
nutritious  drink.  It  may  be  taken  ad  libitum, 
OT  the  fluidextract  may  be  given  in  dose>- 
liuidraehm  (3.7.">  Cc.)  every  three  hours  in  five 
or  six  ounces  of  water. 

TRITURATIO  ELATERINI.  U.  S.  (Br.) 

TRITURATION  OF   ELATERIN 

(trit-u-ra'ti-o    el-a-te-ri'ni) 

Pulvis  Elaterini  Compositus,  lir. :  Compound 
Powder  of  Klaieriii  ;  Trituration  d'Elatfrinc,  Fr. ; 
Klaterintrituration,  O. 

*  "  Elaterin,  ten  grammes  [or  154  grains] ; 
Sugar  of  Milk,  in  moderately  fine  powder, 
ninety  grammes  [or  3  ounces  av.,  76  grains], 
to  make  one  hundred  grammes  [or  3  ounces 
av.,  231  grains].  Mix  them  thoroughly  by 
trituration."    U.  S. 

"  Elaterin,  5  grains  or  1  gramme ;  Milk 
Sugar,  195  grains  or  39  grammes.  Triturate 
in  a  mortar  until  a  fine  powder  is  produced." 
Br. 


The  Br.  Pharm.  1898  added  the  Compound 
Powder  of  Elaterin  to  the  list  of  powders. 
It  is  identical  with  the  Trituration  of  Elaterin, 
except  in  strength.  The  U.  S.  P.  trituration 
contains  10  per  cent,  of  elaterin,  the  British 
powder  2£  per  cent. 

This  is  probably  the  best  representative  of 
the  class  of  triturations  that  could  be  selected 
for  introduction  into  the  national  authority. 
Elaterium  is  at  best  a  substance  of  variable 
quality,  while  the  active  principle  is  a  definite 
product,  and  accurate  dosage  can  be  secured 
more  effectually  through  the  use  of  this  tritu- 
ration than  by  the  employment  of  commercial 
elaterium. 

Dose,  from  one-fourth  to  five-eighths  of  a 
grain  (0.016  to  0.04  Gm.).  The  dose  of  the 
British  powder  is  from  one  to  four  grains 
(0.065  to  0.26  Gm.). 

TRITURATIONES.  U.  S. 

TRITURATIONS 

(trIt-u-ra-tI-6'nC'9) 

Triturations,   Fr.;  Trlturatlonen,  G. 

"  I  id  ess  otherwise  directed,  Triturations  are 
to  be  prepared  according  to  the  following  for- 
mula. *  Take  of  the  Substance,  ten  grammes 
[or  lf>4  grains]  ;  Sugar  of  Milk,  in  moderately 
fine  powder,  nmety  grammes  [or  3  ounces  av., 
sins],  to  make  one  hundred  grammes  [or 
3  ounces  av.,  231  grains].  Weigh  the  Sub- 
stance and  the  Sugar  of  Milk,  separately ;  then 
place  the  Substance,  previously  reduced,  if 
.ii  \.  to  a  moderately  fine  powder,  in  a 
mortar;  add  about  an  equal  measure  of  Sugar 
of  Milk,  mix  well  by  means  of  a  spatula,  and 
triturate  the  powders  thoroughly  together. 
Then  add  fresh  portions  of  Sugar  of  Milk, 
from  time  to  time,  until  the  whole  is  added, 
and  continue  the  trituration  after  each  addi- 
tion until  the  Substance  is  intimately  mixed 
with  the  Sugar  of  Milk  and  reduced  to  a  fine 

powder."     / 

This  general  formula  has  been  introduced 
into  the  Pharmacopoeia  in  order  that  a  definite 
and  uniform  method  be  authorized  of  making 
a  class  of  powders  which  has  come  into  use  in 
various  sections  of  our  country.  While  the 
~ity  of  giving  recognition  to  the  class  may 
be  questioned  by  many,  the  importance  of  se- 
curing uniformity  in  composition  is  evident. 

TROCHISCI. 

TROCHES 

( tro-ehls'ci) 

Tabellae :  Lozenges:  Tablettes,  Fr.  Cod.;  Pastiill, 
Rotulae.  P.  G.:  I'astillen,  Platzchen,  Tabletten,  G. ; 
l'astiglie,   It.;   Tabletas,   Sp. 

Troches  or  lozenges  are  small,  dry,  solid 
masses,  usually  of  a  flattened  shape,  consisting 
for  the  most  part  of  powders  incorporated 
with  sugar  and  mucilage.     They  are  designed 
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to  be  held  in  the  mouth  and  dissolved  slowly  in 
the  saliva,  and  are,  therefore,  adapted  for  the 
administration  of  those  medicines  only  which 
do  not  require  to  be  given  in  large  quantities 
and  which  are  destitute  of  any  very  disagree- 
able flavor. 

Lozenges  were  formerly  much  more  used 
and  more  skilfully  prepared  in  Europe  than 
in  this  country,  but  at  present  those  manufac- 
tured here  are  fully  equal  to  the  imported 
lozenges.  Tragacanth,  from  the  greater  tenacity 
of  its  mucilage,  is  better  suited  for  their 
formation  than  gum  arabic.  The  following 
directions  for  preparing  them  are  taken  from 
the  Dictionnaire  des  Drogues.  A  mucilage  of 
tragacanth  is  first  prepared  with  cold  water 
and  strained.  With  this  the  powders,  including 
sugar,  are  thoroughly  mixed  by  rubbing  upon 
a  marble  slab,  and  are  thus  formed  into  a  paste, 
which  is  spread  out  by  means  of  a  roller  upon 
the  surface  of  the  marble,  previously  pow- 
dered over  with  a  mixture  of  sugar  and  starch. 
The  thickness  of  the  mass  is  rendered  uniform 
by  a  frame  upon  which  the  ends  of  the  roller 
rest.  The  upper  surface  is  now  dusted  with 
sugar  and  starch,  and  the  mass  is  divided  into 
small  cakes  by  means  of  a  punch.  These 
cakes  are  placed  upon  paper,  and,  having  been 
exposed  to  the  air  for  twelve  hours,  are  car- 
ried into  a  drying  room  moderately  heated. 
When  perfectly  dry,  they  are  thrown  upon  a 
sieve  to  separate  the  sugar  and  starch,  and 
are  then  enclosed  in  boxes.  Lozenges  may  be 
prepared  from  almost  any  medicine  which  it  is 
advisable  to  administer  in  this  form.  The 
following  typical  formula  may  be  found  use- 
ful. 

Take  citric  acid,  in  powder,  a  drachm; 
powdered  sugar  eight  ounces;  oil  of  lemon 
twelve  minims;  mucilage  of  tragacanth  a  suffi- 
cient quantity.  Form  them  in  the  manner 
above  directed  into  troches  of  twelve  grains 
each.  Lozenges  are  sometimes  made  by  satu- 
rating blank  lozenges  with  aromatic  spirits. 
Currant  paste  or  jelly  has  come  into  use  of 
late    years   largely    as    a   basis    for    troches.1 

1  Currant  Paste  Lozenges. — These  lozenges  have 
been  largely  employed.  They  were  introduced  by 
Morell  Mackenzie,  Senior  Physician  to  the  London 
Hospital  for  Diseases  of  the  Throat,  and  differ  from 
ordinary  lozenges  in  the  use  as  a  basis  of  currant 
paste  (or  jelly),  of  which  they  contain  from  70  to  80 
per  cent.  ;  this  may  usually  be  obtained  from  whole- 
sale confectioners  or  grocers. 

Trochisci  Acidi  Benzoici. — Benzoic  Acid,  in  powder, 
175  grains ;  Tragacanth,  in  powder,  70  grains ; 
Refined  Sugar,  in  powder.  280  grains :  Red 
Currant  Paste,  as  much  as  is  sufficient.  Mix  tbe 
dry  ingredients ;  then  add  the  Red  Currant  Paste 
until  the  whole  mass  weighs  1  pound  ;  divide  into  rfoO 
lozenges  of  20  grains  each,  and  dry  them  in  a  hot- 
air  chamber  at  a  moderate  heat.  Each  lozenge  con- 
tains about  one-half  grain  of  Benzoic  Acid,  and  is 
marked  B.  A.  Dose,  one  lozenge  every  four  hours. 
If  used  as  a  "  voice  lozenge,"  one  should  be  taken  a 
quarter  of  an  hour  before  using  the  voice. 

Trochisci  Acidi  Carbolici. — Pure  Carbolic  Acid  3oO 
grains;  Gum  Acacia,  in  powder,  220  grains;  Refined 
Sugar,  in  powder,  54G8  grains  (12%  ounces) -Mucil- 
age of  Gum  Acacia,  1  ounce ;  Distilled  Water,  as 
much  as  is  sufficient.  Mix  the  Carbolic  Acid  with  the 
powders,  add  the  Mucilaee  and  Water  to  form  a  mass 
weighing  1  pound,  and  divide  into  350  lozenges  and 
dry  them  in  a  hot-air  chamber  at  a  moderate  heat. 
Each    lozenge    contains   about   one   grain    of   Carbolic 
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Lozenges  of  a  cylindrical  shape  are  extensively 
used,  having  a  basis  of  licorice,  gum,  and  sugar, 
and  the  manufacture  of  these  is  now  an  im- 

Acid,  and  is  marked  C.  A.  Dose,  one  lozenge  four 
or  five  times  daily.     Use,  antiseptic  and  stimulant. 

Trochisci  Acidi  Tannici. — Tannic  Acid,  in  powder, 
525  grains ;  Tragacanth,  in  powder,  70  grains ;  Re- 
fined Sugar,  in  powder,  280  grains ;  Black  Currant 
Paste,  as  much  as  is  sufficient.  Prepare  and  divide 
into  350  lozenges.  (See  Trochisci  Acidi  Benzoici.) 
Each  lozenge  contains  1%  grains  of  Tannic  Acid,  and 
is  marked  T.  Dose,  one  lozenge  every  three  or  four 
hours. 

Trochisci  Aconiti. — Tincture  of  Aconite  (B.  P.  1885) 
175  minims  ;  Tragacanth,  in  powder,  70  grains ;  Re- 
fined Sugar,  in  powder,  280  grains ;  Black  Currant 
Paste,  as  much  as  is  sufficient.  Prepare  and  divide 
into  350  lozenges.  (See  Trochisci  Acidi  Benzoici). 
Each  lozenge  contains  the  equivalent  of  half  a  minim 
of  Tincture  of  Aconite  (B.  P.  1885)  (or  five-eighths  of 
a  minim,  U.  S.  P.  8th  Rev.),  and  is  marked  A.  C. 
Dose,  one  lozenge  every  half-hour  or  hour.  Use,  in 
tonsillitis  and  febrile  affections  of  the  throat. 

Trochisci  Aithww. — Powdered  decorticated  Marsh- 
mallow  Root,  400  grains  ;  Refined  Sugar,  in  powder, 
%  pound  ;  Gum  Acacia,  in  powder,  %  pound  ;  Orange 
Flower  Water  and  White  of  Egg,  as  much  as  is  suffi- 
cient to  make  into  350  soft  lozenges.  Macerate  the 
Marshmallow  Root  in  a  sufficient  quantity  of  Orange 
Flower  Water  for  12  hours,  strain,  then  add  the  Gum 
Acacia  and  Sugar :  dissolve,  and  evaporate  to  the 
consistence  of  honey  with  constant  stirring ;  add 
gradually  the  White  of  Egg  beaten  up  with  more 
Orange  Flower  Water.  Evaporate,  with  stirring, 
till  the  paste  will  not  adhere  to  the  hand  ;  then 
divide  into  lozenges.  Dose,  one  lozenge  every  half- 
hour  or  hour.  Use,  emollient.  Valuable  after  excision 
of    tonsils    or    uvula. 

Trochisci  Ammonii  Chloridi. — Ammonium  Chloride, 
in  powder,  700  grains ;  Tragacanth,  in  powder,  140 
grains;  Refined  Sugar,  in  powder,  280  grains;  Black 
Currant  Paste,  as  much  as  is  sufficient.  Prepare  and 
divide  into  350  lozenges.  (See  Trochisci  Acidi  Ben- 
zoici.) Each  lozenge  contains  about  2  grains  of 
Ammonium  Chloride,  and  is  marked  M.  A.  Dose, 
one  lozenge  every  three  hours. 

Trochisci  Boracis. — Borax,  in  powder,  1050  grains ; 
Tragacanth,  in  powder.  140  grains ;  Refined  Sugar, 
in  powder,  280  grains  :  Black  Currant  Paste,  as  much 
as  is  sufficient.  Prepare  and  divide  into  350  lozenges. 
(See  Trochisci  Acidi  Benzoici.)  Each  lozenge  con- 
tains 3  grains  of  Borax,  and  is  marked  B.  O.  Dose, 
one  lozenge  every  three  or  four  hours. 

Trochisci  Catechu. — Pale  Catechu.  700  grains ; 
Tragacanth,  in  powder,  70  grains ;  Refined  Sugar, 
in  powder,  280  grains  ;  Black  Currant  Paste,  as  much 
as  is  sufficient.  Prepare  and  divide  into  350  loz- 
enges. (See  Trochisci  Acidi  Benzoici.)  Each  lozenge 
contains  2  grains  of  Catechu,  and  is  marked  C.  T. 
Dose,  one  lozenge  every  three  hours.  Use,  astringent, 
but  less  powerful  than  the  Tannic  Acid  Troches. 

Trochisci  Cubebw. — Cubebs,  in  powder,  200  grains ; 
Extract  of  Liquorice.  1225  grains ;  Tragacanth.  in 
powder,  70  grains  ;  Refined  Sugar,  200  grains  ;  Black 
Currant  Paste,  as  much  as  is  sufficient.  Prepare  and 
divide  into  350  lozenges.  (See  Trochisci  Acidi  Ben- 
zoici.) Each  lozenge  contains  about  one-half  grain  of 
Cubebs,  and  is  marked  C.  B.  Dose,  one  lozenge  every 
three  or  four  hours.  Use,  very  serviceable  in  dimin- 
ishing excessive  secretion  of  mucus  from  pharynx, 
larynx,  or  trachea.  These  lozenges  closely  resemble 
the  Broicn's  Bronchial  Troches,  but  Black  Currant 
Paste  is  employed,  and  less  gum  and  sugar. 

Trochisci  Ouaiaci. — Guaiacum  Resin,  in  powder.  700 
grains ;  Tragacanth.  in  powder.  70  grains :  Refined 
Sugar,  in  powder,  280  grains ;  Black  Currant  Paste, 
as  much  as  is  sufficient.  Prepare  and  divide  into 
350  lozenges.  (See  Trochisci  Acidi  Benzoici.)  Each 
lozenge  contains  2  grains  of  Guaiacum,  and  is  marked 
G.  Dose,  one  lozenge  every  two  hours  in  acute  in- 
flammation; three  times  a  day  in  chronic  affections. 
Use,  a  specific  for  arresting  crescent  inflamma- 
tion of  the  tonsils,  and  useful  both  in  acute  and 
subacute  inflammation  of  the  pharynx,  and  in  acute 
follicular  disease  of  the  tonsils,  etc. 

Trochisci  Kino. — Kino,  in  powder,  700  grains ; 
Tragacanth.  in  powder,  70  grains  ;  Refined  Sugar,  in 
powder,  280  grains  ;  Black  Currant  Paste,  as  much  as 
is  sufficient.  Prepare  and  divide  into  350  lozenges. 
(See  Trochisci  Acidi  Benzoici.)  Each  lozenge  con- 
tains 2  grains  of  Kino,  and  is  marked  K.  Dose,  one 
lozenge  every  three  or  four  hours.  Use,  astringent ; 
rather  less   powerful   than   Rhatany. 

Trochisci  Krameriw. — Extract  of  Rhatany,  in  pow- 
der, 1050  grains  ;  Tragacanth.  in  powder.  70  grains  ; 
Refined  Sugar,  in  powder.  280  grains ;  Red  Currant 
Paste,  as  much  as  is  sufficient.     Mix  and  divide  into 
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portant  industry.  Franklin  C.  Hill  devised 
an  improved  machine  for  making  Licorice  and 
Wistar's  Lozenges.  (See  A.  J.  P.,  1874,  401.) 
For  Slocum's  and  Harrison's  improved  forms 
of  lozenge  boards,  rollers,  etc.,  see  .4.  J.  P., 
1879,  589;  1880,  255.  A.  D.  Marcy  figured  an 
instrument  for  shaping  troches  in  Ar.  R.,  Feb. 
1882. 

The  Br.  Pharmacopoeia  1898  adopted  four 
bases  for  lozenges,  as  follows :  fruit  basis, 
rose  basis,  simple  basis,  and  tolu  basis.  It  will 
be  noticed  that  in  the  British  formulas  the 
quantity  of  active  ingredients  for  each  lozenge 
is  stated  and  the  kind  of  basis  indicated.  This 
is  done  merely  to  avoid  repetition. 

Preparation  with  Fruit  Basis. 

"  Take  five  hundred  times  the  quantity  of 
the  drug  ordered  for  one  lozenge;  mix  it  inti- 
mately with  fifteen  and  a  half  ounces  (Impe- 
rial) or  four  hundred  and  thirty-nine  and  a 
half  grammes  of  Refined  Sugar,  in  fine  powder, 
and  three  hundred  grains  or  nineteen  and  a 
half  grammes  of  Oiim  Acacia,  in  powder. 
Blake  the  mixture  into  a  paste  with  one  fluid 


860  lozenge*.  (Sec  TroeM$ot  Acidi  Bmutoi 
losenge  contain!  8  grains  of  Extract  of  Kbatany.  and 
is  marked  It.  Dose,  one  lozenge  every  three  <>r  four 
hours.  Dm,  m  very  useful  astringent.  Rbatany  doea 
not  disagree  with  the  stomach,  as  is  often  tli' 
with  Tannic  Arid,  nor  does  it  cause  constipation  to 
the  same  extent   as  Kino  or  Catechu. 

Trochisci  L<iciuc<r. — Ext ract  of  Lettuce,  850  grain*; 
Tragacanth.  in  powder,  100  grains:  Kenned  Sugar, 
In  powder,  280  grains;  Black  (urrant  Pasta,  as  mucb 
as  Is  sufficient.  Prepare  and  divide  Into  £60  losenges. 
i  See  TroohUoi  Acidi  BensoUrt.)  Bacta  losenge  con- 
tains 1  grain  of  Extract  of  Lettuce,  and  is  marked 
I..  Pose,  one  losenge  every  hour  or  tWO 
soothing  and  mildly  sedative 

Trochisci  PotataU  Chloratit.  Potassium  chlorate. 
in  powder.  1060  grains:  Tragacanth,  In  powder.  14<i 
grains;  Refined  Sugar.  In  powder,  ^so  grains:  Black 
('urrant  l'aste.  sufficient.  Prepare  and  divide  into 
350  lozenges.  (See  Trochttci  Acidi  Benzoici.  \  Bach 
lozenge  contains  3  grains  of  Potassium  chlorate,  and 
is  marked  P.  Dose,  one  lozenge  every  three  or  four 
hours.  Use,  stimulant  and  antiseptic.  I'seful  in 
thrush   and   aphthous  ulceration. 

Trochisci  J'ntassii  Citratis. —  Potassium  Citrate,  in 
powder.  1060  grains;  Tragacanth.  in  powder,  14" 
grains :  Refined  Sugar,  In  powder,  280  grains 
Currant  Paste,  as  much  as  is  sufficient.  Prepare  and 
divide  into  S50  lozenges.  (See  Trochisci  Acidi  lien- 
zoici.)  Each  lozenge  contains  3  grains  of  Potassium 
Citrate,  and  is  marked  C.  P.  Dose,  one  lozenge  every 
three  or   four   hours.      Use.   topical   slalagogue. 

Trochisci  Potassii  Tartratis  Acid<r. — Acid  Potassium 
Tartrate.  1060  grains;  Tragacanth,  in  powder.  140 
grains ;  Refined  Sugar,  in  powder.  280  grains ;  Red 
Currant  Paste,  as  much  as  Is  sufficient.  Prepare  and 
divide  Into  860  lozenges.  (See  Trochisci  Acidi  Ben- 
zoici.) Each  lozenge  contains  3  grains  of  Acid  Potas- 
sium Tartrate,  and  Is  marked  T.  P.  Dose,  one  lozenge 
every  two  or  three  hours.     I'se.  topical  slalagogue. 

Trochisci  Pun  tliri. — Pellitory  Root,  In  powder.  350 
grains ;  Tragacanth.  In  powder,  70  grains :  Refined 
Sugar,  in  powder,  280  grains :  Black  Currant  Paste, 
as  much  as  is  sufficient.  Prepare  and  divide  Into 
350  lozenges.  (See  Trochisci  Acidi  Benzoici.)  Each 
lozenge  contains  1  grain  of  rellitory,  and  is  marked 
P.  Y.  Dose,  one  lozenge  every  two  or  three  hours. 
I'se,  a  verv  valuable  sialagotrue. 

Trochisci  Bedativi. — Extract  of  Opium,  in  powder, 
35  grains ;  Tragacanth.  in  powder.  100  grains ;  Re- 
fined Sugar,  in  powder,  280  grains ;  Black  Currant 
Paste,  as  much  as  is  sufficient.  Prepare  and  divide 
into  350  lozenges.  (See  Trochisci  Acidi  Benzoici.) 
Each  lozenare  contains  one-tenth  grain  of  Extract  of 
Opium,  and  is  marked  S.  Dose,  one  lozenge  every 
three  or  four  hours.  Use.  sedative,  for  irritative 
coughs  and  painful  conditions  of  the  pharynx.  (From 
the  Pharmacopoeia  of  the  Hospital  for  the  Diseases 
of  the  Throat,  4th  edition.) 


ounce  and  a  quarter  (Imp.  meas.)  or  thirty- 
five  and  a  half  cubic  centimetres  of  Mucilage 
of  Gum  Acadia  and  two  ounces  (Imp.)  or  fifty- 
six  and  three-quarter  grammes  of  the  black- 
currant paste  of  commerce  previously  softened 
with  boiling  Distilled  Water,  adding  any  addi- 
tional Distilled  Water  that  may  be  necessary. 
Divide  the  mass  into  five  hundred  equal  lozenges. 
Dry  them  in  a  hot-air  chamber  at  a  moderate 
temperature."  Br. 

Preparation  with  Rose  Basis. 

"  Take  five  hundred  times  the  quantity  of 
the  drug  ordered  for  one  lozenge;  mix  it  inti- 
mately with  seventeen  and  a  half  ounces  (Impe- 
rial) or  four  hundred  and  ninety-six  grammes 
of  Refined  Sugar,  in  fine  powder,  and  three 
hundred  grains  or  nineteen  and  a  half  grammes 
of  Gum  Acacia,  in  powder.  Make  the  mixture 
into  a  paste  with  five  fluid  drachms  (Imp. 
meas. )  or  seventeen  and  a  half  cubic  centi- 
metres of  Mucilage  of  Gum  Acacia  and  a 
sufficient  quantity  of  the  official  Rose  Water. 
Divide  t he  mass  into  five  hundred  lozenges. 
Dry  them  in  a  hot-air  chamber  at  a  moderate 
temperature."    Br. 

Preparation  with  Simple  Basis. 

"  Take  live  hundred  times  the  quantity  of 
the  drug  ordered  for  one  lozenge;  mix  it  inti- 
mately with  $tventeen  and  a  half  ounces  (Im- 
perial )  or  lour  hundred  and  ninety-six  grammes 
of  Refined  Sugar,  in  fine  powder,  and  three 
htmdred  grains  or  nineteen  and  a  half  grammes 
of  Gram  Acacia,  in  powder.  Make  the  mixture 
into  a  paste  with  one  fluid  ounce  and  a  quarter 
(  I ri 1 1 > .  meas.)  or  thirty-five  and  a  half  cubic 
centimetres  of  Mucilage  of  Gum  Acacia  and  a 
sufficient  quantity  of  Distilled  Water.  Divide 
the  mass  into  five  hundred  equal  lozenges.  Dry 
them  in  a  hot-air  ehamber  at  a  moderate  tem- 
perature."  Br. 

Preparation  with  Tolu  Basis. 

"  Take  five  hundred  times  the  quantity  of  the 
drug  ordered  for  one  lozenge;  dissolve  what 
salts  of  alkaloids  may  be  ordered  in  three  fluid 
drachms  (Imperial  measure)  or  ten  and  a  half 
cubic  centimetres  of  Distilled  Water;  mix  the 
solution  intimately  with  seventeen  ounces 
(Imp.)  or  four  hundred  and  eighty-two  gram- 
mes of  Refined  Sugar,  in  fine  powder,  and  three 
hundred  grains  or  nineteen  and  a  half  grammes 
of  Gum  Acacia,  in  powder.  Thoroughly  incor- 
porate with  the  mixture  any  other  drugs  or- 
dered for  the  lozenges,  and  three  fluid  drachms 
(Imp.  meas.)  or  ten  and  a  half  cubic  centi- 
metres of  Tincture  of  Balsam  of  Tolu.  Make 
into  a  paste  with  one  fluid  ounce  and  a  quarter 
(Imp.  meas.)  or  thirty-five  and  a  half  cubic 
centimetres  of  Mucilage  of  Gum  Acacia  and 
any  additional  Distilled  Water  that  may  be 
necessary.  Divide  the  mass  into  five  hundred 
equal  lozenges.  Dry  them  in  a  hot-air  chamber 
at  a  moderate  temperature."  Br. 
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The  following  official  troches  of  the  U.  S.  P. 
1890  were  not  retained  in  the  U.  S.  P.  (8th 
Rev.)  :  Trochisci  Cretae,  Ferri,  Ipecacuanha?, 
Mentha?  Piperita?,  Morphinae  et  Ipecacuanha?, 
Zingiberis.  Troches  of  Catechu  were  replaced 
by  Troches  of  Gambir.1 

1  Trochisci  Cretce.  U.  8.  1890.  Troches  of  Chalk. 
"  Prepared     Chalk,     twenty-five     grammes     [or     386 

f rains]  ;  Acacia,  in  fine  powder,  seven  grammes  [or 
08  grains]  ;  Spirit  of  Nutmeg,  three  cubic  centi- 
meters [or  49  minims]  ;  Sugar,  in  fine  powder,  forty 
grammes  [or  1  ounce  av.,  180  grains]  ;  Water,  a 
sufficient  quantity,  to  make  one  hundred  troches. 
Rub  the  powders  with  the  Spirit  of  Nutmeg  until 
they  are  thoroughly  mixed  ;  then,  with  Water,  form 
a  mass,  to  be  divided  into  one  hundred  troches." 
U.  S.  1890. 

These  troches  contain  each  about  four  grains  (0.25 
Gm.)  of  chalk,  and  are  used  as  a  gentle,  astringent 
antacid  in  diarrhoea.  They  deserve  to  be  used  more 
frequently  than  they  have  been,  being  well  adapted 
for   children. 

Trochisci  Ferri.  U.  8.  1890.  Troches  of  Iron. 
"  Ferric  Hydrate,  dried  at  a  temperature  not  exceed- 
ing 80°  C.  (176°  F.),  thirty  grammes  [or  1  ounce 
av.,  25  grains]  ;  Vanilla,  cut  Into  slices,  one  gramme 
[or  15  grains]  ;  Sugar,  in  fine  powder,  one  hundred 
grammes  [or  3  ounces  av.,  231  grains]  ;  Mucilage  of 
Tragacanth,  a  sufficient  quantity,  to  make  one  hundred 
troches.  Rub  the  Vanilla,  first,  with  a  portion  of 
the  Sugar  to  a  uniform  powder,  and  afterwards  with 
the  Ferric  Hydrate  and  the  remainder  of  the  Sugar, 
until  they  are  thoroughly  mixed.  Then,  with  Mucil- 
age of  Tragacanth,  form  a  mass,  to  be  divided  into 
one  hundred  troches."     U.  S.  1890. 

Each  lozenge  contains  about  five  grains  (0.3  Gm.) 
of  ferric  hydrate,  and  from  one  to  six  may  be  given, 
according  to  the  effects  desired.  (See  Ferri  Oxidum 
Hydratum. ) 

Trochisci  Ipecacuanha;.  U.  8.  1890.  Troches  of 
Ipecac. — "  Ipecac,  in  No.  60  powder,  two  grammes 
[or  31  grains]  ;  Tragacanth,  in  fine  powder,  two 
grammes  [or  31  grains]  ;  Sugar,  in  fine  powder,  sixty- 
five  grammes  [ov  2  ounces  av.,  128  grains]  :  Syrup  of 
Orange,  a  sufficient  quantity,  to  make  one  hundred 
troches.  Rub  the  powders  together  until  they  are 
thoroughly  mixed  ;  then,  with  Syrup  of  Orange,  form 
a  mass,  to  be  divided  into  one  hundred  troches." 
U.  8.  1890. 

Trochisci  Mentha  Piperita.  U.  8.  1890.  Troches 
of  Peppermint. — "  Oil  of  Peppermint,  one  cubic  centi- 
meter [or  16  minims]  ;  Sugar,  in  fine  powder, 
eighty  grammes  [or  2  ounces  av.,  360  minims]  ;  Mucil- 
age of  Tragacanth,  a  sufficient  quantity,  to  make  one 
hundred  troches.  Rub  the  Oil  of  Peppermint  and  the 
Sugar  together  until  they  are  thoroughly  mixed  ;  then, 
with  Mucilage  of  Tragacanth.  form  a  mass,  to  be 
divided   into  one  hundred  troches."     U.   8.   1890. 

Useful  in  slight  gastric  or  intestinal  pains,  nausea, 
and  flatulence. 

Trochisci  Morphinm  et  Ipecacuanha:.  U.  8.  1890. 
Troches    of    Morphine    and    Ipecac. — "  Morphine    Sul- 

fthate,  sixteen  centigrammes  [or  2%  grains]  ;  Ipecac, 
n  No.  60  powder,  fifty  centigrammes  [or  8  grains  1  ; 
Sugar,  in  fine  powder,  sixty-five  grammes  [or  2  ounces 
av.,  128  grains]  ;  Oil  of  Gaulttieria,  two-tenths  of  a 
cubic  centimeter  [or  3  minims]  ;  Mucilage  of  Traga- 
canth, a  sufficient  quantity,  to  make  one  hundred 
troches.  Rub  the  powders  together  until  they  are 
thoroughly  mixed ;  then  add  the  Oil  of  Gaultheria 
(equivalent  to  about  4  drops),  and  incorporate  it 
with  the  mixture.  Lastly,  with  Mucilage  of  Traga- 
canth, form  a  mass,  to  be  divided  into  one  hundred 
troches."     U.  8.  1S90. 

Expectorant  and  anodvne.  useful  especially  in 
allaying  cough.  The  U.  S.  1890  lozenges  contained 
one-fortieth  of  a  grain  (0.0016  Gm.)  of  morphine 
salt,  and  one-twelfth  of,  a  grain  (0.005  Gm.)  of 
ipecac. 

Trochisci  Zingiberis.  U.  8.  1890.  Troches  of  Gin- 
ger.— "  Tincture  of  Ginger,  twenty  cubic  centimeters 
[or  325  grainsl  ;  Tragacanth,  in  fine  powder,  four 
grammes  [or  62  grains]  :  Sugar,  in  fine  powder,  one 
hundred  and  thirty  grammes  [or  4  ounces  av.,  256 
grains]  :  Syrup  of  Ginger,  a  sufficient  quantity,  to 
make  one  hundred  troches.  Mix  the  Tincture  of 
Ginger  with  the  Sugar,  and.  having  exposed  the  mix- 
ture to  the  air  until  drv,  reduce  it  to  a  fine  powder. 
To  this  add  the  Tragacanth,  and  mix  thoroughly. 
Lastly,  with  Syrup  of  Ginger,  form  a  mass,  to  be 
divided   into   one  hundred  troches."     V.  8.   1890. 

Each  lozenge  contains  three  minims  (0.2  Cc.)  of 
the  tincture,  and  they  may  be  taken  as  required, 
being  especially  calculated  to  relieve  gastric  pains 
resulting   from    flatulence. 


TROCHISCUS  ACIDI  BENZOICI.  Br. 

BENZOIC  ACID  LOZENGE 

( tro-ghls'cus  ac'i-dl  ben-z6'i-cl) 

Tablettes  de  l'Acide  Benzoique,  Fr.;  Benzoesaurepas- 
tillen,  O. 

"  Benzoic  Acid,  £  grain  or  0.0324  gramme. 
Mix  with  the  Fruit  Basis  to  form  a  Lozenge." 
Br.     (See  p.  1298.) 

TROCHISCUS  ACIDI  CARBOLICI.  Br. 

PHENOL  LOZENGE 

( tro-phis'cus    ac'i-dl    car-bol'i-cl) 

Tablettes  de  l'Acide  Phenique,  Fr. ;  Phenolpastitlen, 
O. 

"  Phenol,  1  grain  or  0.0648  gramme.  Mix 
with  the  Tolu  Basis  to  form  a  Lozenge."  Br. 
(See   p.   1298.) 

TROCHISCI  ACIDI  TANNICI.  U.  S.  (Br.) 

TROCHES  OF  TANNIC  ACID. 

(tro-ehis'cl    ac'i-dl    tan'ni-cl) 

Trochiscus  Acidi  Tannici,  Br.;  Tannin  Lozenges; 
Tablettes  de  Tannin,  Fr.;  Tanninpastillen,  O. 

*  "  Tannic  Acid,  six  grammes  [or  93  grains]  ; 
Sugar,  in  fine  powder,  sixty-five  grammes  [or 
2  ounces  av.,  128  grains] ;  Tragacanth,  in  fine 
powder,  two  grammes  [or  31  grains] ;  Stronger 
Orange  Flower  Water,  a  sufficient  quantity,  to 
make  one  hundred  troches.  Rub  the  powders 
together  until  they  are  thoroughly  mixed;  then, 
with  Stronger  Orange  Flower  Water,  form  a 
mass,  to  be  divided  into  one  hundred  troches." 
U.  S. 

"  Tannic  Acid,  \  grain  or  0.0324  gramme. 
Mix  with  the  Fruit  Basis  to  form  a  Lozenge." 
Br.     (Seep.  1298.) 

These  are  useful  in  relaxation  of  the  uvula, 
and  in  chronic  angina,  being  allowed  slowly  to 
dissolve  in  the  mouth.  Each  U.  S.  troche  con- 
tains about  one  grain  (0.065  Gm.)  of  the  acid. 

TROCHISCI  AMMONII  CHLORIDI.  U.  S. 

TROCHES  OF  AMMONIUM  CHLORIDE 

(tro-ehis'ci    am-mo'ni-I    chlo'ri-di) 

Tablettes  de  Chlorhydrate  d'Ammoniaque,  Fr.; 
Chlorammoniumpastillen,    O. 

*  "Ammonium  Chloride,  in  fine  powder,  ten 
grammes  [or  154  grains] ;  Extract  of  Glycyr- 
rhiza,  in  fine  powder,  twenty  grammes  [or  309 
grains] ;  Tragacanth,  in  fine  powder,  two  gram- 
mes [or  31  grains]  ;  Sugar,  in  fine  powder,  forty 
grammes  [or  1  ounce  av.,  180  grains] ;  Syrup  of 
Tolu,  a  sufficient  quantity,  to  make  one  hundred 
troches.  Rub  the  powders  together  until  they 
are  thoroughly  mixed;  then,  with  Syrup  of 
Tolu,  form  a  mass,  to  be  divided  into  one  hun- 
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dred  troches."  U.  S.  Each  troche  contains 
about  one  and  a  half  grains  (0.C96  Gm.)  of 
ammonium  chloride. 

These  troches  are  largely  used  in  congested 
conditions  of  the  pharynx  and  larynx. 

TROCHISCUS  BISMUTHI  COMPOSITUS. 
Br. 

COMPOUND  BISMUTH  LOZENGE 

( tio-^hls'cus    bis-mu'thl    com-p6?'i-tus ) 

Troches  of  Bismuth  ;  Tablettes  de  Sous-nitrate  de 
Hismuth,    Fr.    Cod.;    Wismutbpastillen,    O. 

"  Bismuth  Oxycarbonate,  2  grains  or  0.1296 
gramme;  Heavy  Magnesium  Carbonate,  2 
grains  or  0.1296  gramme;  Precipitated  Calcium 
Carbonate,  4  grains  or  0.2592  gramme.  Mix 
with  the  Rose  Basis  to  form  a  Lozenge."  Br. 
(See  p.  1298.) 

These  may  be  used  to  obtain  the  effects  of 
bismuth  subcarbonate  on  the  stomach,  as  well  as 
of  the  magnesium  and  calcium  carbonates  as 
an  antacid,  two  or  more  being  administered  for 
a  dose.  They  may  also  be  found  useful  in 
chronic  inflammation  of  the  throat  and  oesoph- 
agus. 

TROCHISCI  CUBEB/4E.  U.  S. 

TROCHES  OF  CUBEB 

(try-chls'cl    ci'i-be'bffi) 

Tablettes    de    Cubebe,     Fr.  ;     Kubobenpastlllen,     O. 

*  "  Oleoresin  of  Cubeb,  two  grammes  [or  31 
grains] ;  Oil  of  Sassafras,  one  cubic  centi- 
meter [or  16  minims] ;  Extract  of  Glycyrrhiza, 
in  line  powder,  twenty-five  grammes  [or  386 
grains] ;  Acacia,  in  fine  powder,  twelve  gram- 
mes [or  185  grams] ;  Syrup  of  Tolu,  a  sufficient 
quantity,  to  make  one  hundred  troches.  Rub 
the  powders  together  until  they  are  thoroughly 
mixed;  then  add  the  Oleoresin  and  the  Oil,  and 
incorporate  them  with  the  mixture.  Lastly, 
with  Syrup  of  Tolu,  form  a  mass,  to  be  divided 
into  one  hundred  troches."    U.  S. 

Each  lozenge  contains  one-fourth  of  a  minim 
(0.02  Gm.)  of  the  oleoresin  of  cubeb,  being 
about  one-fourth  the  strength  of  the  lozenge  of 
1870,  and  one-half  the  strength  of  the  1890 
troches.  The  preparation  is  intended  chiefly 
for  effect  upon  the  fauces  and  other  parts  of 
the  upper  alimentary  passages,  and  may  be 
used  advantageously  in  some  cases  of  chronic 
cough,  and  in  ulceration  or  chronic  inflamma- 
tion of  the  fauces. 

TROCHISCUS  EUCALYPTI  GUMMI.  Br. 

EUCALYPTUS  GUM  LOZENGE 

( tro-phls'ciis    eu-ca-lyp'tl    gum 'mi ) 

Tablettes  de  Kino  d'Eucalypte,  Fr. ;  Eucalyptus- 
kinopastillen,    G. 


"  Eucalyptus  Gum,  1  grain  or  0.0648  gramme. 
Mix  with  the  Fruit  Basis  to  form  a  Lozenge." 
Br.     (See  p.  1298.) 

TROCHISCUS  FERRI  REDACTI.  Br. 

REDUCED  IRON  LOZENGE 

( tro-chls'cus    f er'rl    re-dac'ti ) 

Tablettes  de  Per  Reduit  par  l'Hydrogene,  Tablettes 
de  Fer,  Fr.;  Eisenpastillen,  O. 

"  Reduced  Iron,  1  grain  or  0.0648  gramme. 
Mix  with  the  Simple  Basis  to  form  a  Lozenge." 
Br.  (See  p.  1298;  also  page  518.) 

From  one  to  five  of  the  lozenges  may  be  taken 
for  a  dose. 

TROCHISCI   GAMBIR.  U.  S.  (Br.) 

TROCHES  OF  GAMBIR 

[To  replace  Trochisci  Catechu,    Pharm.,    1890,   Troches 
of  Catechu] 

(tro-chis'd  gam'bjr) 

Trochtscus  Catechu,  7?r.,  Catechu  Lozenge ;  Ta- 
bella>  cum  Catechu  ;  Tablettes  de  Cachou,  Fr.  Cod.; 
K:it«>fhupaslillen.    U. 

*  "  Gambir,  in  fine  powder,  six  grammes  [or 
93  grains]  ;  Sugar,  hi  fine  powder,  sixty-five 
grammes  [or  2  ounces  av.,  128  grains] ;  Traga- 
oanth,  in  tine  powder,  two  grammes  [or  31 
grains]  ;  Stronger  Orange  Flower  Water,  a 
sufficient  quantity,  to  make  one  hundred  troches. 
Rub  the  powders  together  until  they  are  thor- 
oughly mixed;  then,  with  Stronger  Orange 
Flower  Water,  form  a  mass,  to  be  divided  into 
one  hundred  troches."   U.  S. 

"  Catechu,  1  grain  or  0.0648  gramme.  Mix 
with  the  Simple  Basis  to  form  a  Lozenge."  Br. 
(Sec   p.   1298.) 

These,  like  the  troches  of  tannic  acid,  are 
useful  in  prolapsus  of  the  uvula,  and  in  other 
forms  of  relaxation  of  the  fauces,  and  may  also 
be  used,  in  the  number  of  three  or  more  at  a 
dose,  to  obtain  the  effects  of  catechu  or  gambir 
on  the  prima  vice  and  on  the  system.  Each 
troche  contains  about  one  grain  (0.06  Gm.)  of 
gambir,  and  the  taste  is  not  disagreeable. 

TROCHISCI   OLYCYRRHIZ/E    ET   OPII. 
U.  S. 

TROCHES  OF  GLYCYRRHIZA  AND  OPIUM 

(tro-£his'cI    glyc-yr-rhl'zae    et    6'pi-i) 

Licorice  and  Opium  Lozenges ;  Tablettes  d'Oplum, 
Tablettes  de  Reglisse  opiacees,  Fr.;  Opiumpastlllen,  O. 

*  "  Extract  of  Glycyrrhiza,  in  fine  powder, 
fifteen  grammes  [or  231  grains]  ;  Powdered 
Opium,  one-half  gramme  [or  8  grains] ;  Acacia, 
in  fine  powder,  twelve  grammes  [or  185  grains] ; 
Sugar,  in  fine  powder,  twenty  grammes  [or  309 
grains] ;  Oil  of  Anise,  two-tenths  of  a  cubic 
centimeter  [or  3  minims] ;  Water,  a  sufficient 
quantity,  to  make  one  hundred  troches.  Rub 
the  powders  together  until  they  are  thoroughly 
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mixed;  then  add  the  Oil  of  Anise  (equivalent 
to  about  4  drops),  and  incorporate  it  with  the 
mixture.  Lastly,  with  Water,  form  a  mass,  to 
be  divided  into  one  hundred  troches."    U.  S. 

The  British  Pharm.  1898  no  longer  recognizes 
lozenges  containing  licorice  and  opium;  the 
Br.  1885  process  is  appended.1 

A  preparation  similar  to  the  above  is  much 
used  in  Philadelphia  and  elsewhere  under  the 
name  of  Wistar's  cough  lozenges.  Sometimes 
morphine  sulphate  is  substituted  in  equivalent 
proportion  for  the  opium,  and  occasionally  a 
little  tartar  emetic  is  added;  but  these  modifica- 
tions of  the  official  formula  are  not  admissible 
without  a  change  of  title.  Each  U.  S.  troche 
contains  about  one-twelfth  of  a  grain  of  pow- 
dered opium.  These  troches  are  demulcent  and 
anodyne,  and  useful  in  allaying  cough. 

TROCHISCUS  GUAIACI  RESIN^E.  Br. 

GUAIACUM   RESIN  LOZENGE 

( tro-phis'cus   guai'a-cl  re-§i'nae) 

Tablettes  de  Resine  de  Gayac,  Ft:;  Guajakharzpas- 
tillen,  G. 

"  Guaiacum  Resin,  3  grains  or  0.1944  gramme. 
Mix  with  the  Fruit  Basis  to  form  a  Lozenge." 
Br.    (See  p.  1298.) 

TROCHISCUS  IPECACUANHA.    Br. 

IPECACUANHA  LOZENOE 

( tro-ghis'cus   ip-e-cac-u-an'hae) 

Tablettes  d' Ipecacuanha.  Fr.  Cod. ;  Brechwurzel- 
pastillen,   G. ;  Pastiglie  d'ipecacuana,  It. 

"  Ipecacuanha  Root,  in  powder,  I  grain  or 
0.0162  gramme.  Mix  with  the  Fruit  Basis  to 
form  a  Lozenge."  Br.  (See  p.  1298.) 

These  are  useful  expectorant  lozenges  in 
catarrhal  complaints. 

TROCHISCI  KRAMERI/E.  U.  S.  (Br.) 

TROCHES  OF  KRAMERIA 

(tro-ehis'ci   kra-me'ri-ae ) 

Trochiscus  Kramerias,  Br.,  Krameria  Lozenge, 
Rhatany  Lozenge  ;  Tablettes  de  Ratanhia,  Fr. ;  Ratan- 
hiapastillen,  G. 

*  "  Extract  of  Krameria,  six  grammes  [or  93 
grains] ;  Sugar,  in  fine  powder,  sixty-five  gram- 


1  Trochisci  Opii,  Br.  1885.  Opium  Lozenges. 
"Take  of  Extract  of  Opium  seventy-two  grains; 
Tincture  of  Tolu  half  a  fluid  ounce;  Refined  Sugar, 
in  powder,  sixteen  ounces  [avoirdupois]  ;  Gum  Acacia, 
in  powder,  two  ounces  [av.]  ;  Extract  of  Liquorice 
six  ounces  [av.]  ;  Distilled  Water  a  sufficiency.  Add 
the  Extract  of  Opium,  first  softened  by  means  of  a 
little  Water,  and  the  Tincture  of  ^olu,  to  the  Extract 
of  Liquorice  heated  in  a  water-bath.  When  the 
mixture  is  reduced  to  a  proper  Consistence,  remove 
it  to  a  slab,  add  the  Sugar  and  Grnn  previously  rubbed 
together,  and  mix  thoroughly.  Divide  the  mass  into 
720  lozenges,  and  dry  these  ih  a  hot-air  chamber 
with  a  moderate  heat.  Each  yozenge  contains  one- 
tenth  of  a  grain  of  Extract  of  Opium,  equivalent  to 
one-fiftieth  of  a  grain  of  morphine."     Br.  1885. 


mes  [or  2  ounces  av.,  128  grains] ;  Tragacanth, 
in  fine  powder,  two  grammes  [or  31  grains] ; 
Stronger  Orange  Flower  Water,  a  sufficient 
quantity,  to  make  one  hundred  troches.  Rub 
the  powders  together  until  they  are  thoroughly 
mixed;  then,  with  Stronger  Orange  Flower 
Water,  form  a  mass,  to  be  divided  into  one  hun- 
dred troches."   U.  S. 

"  Extract  of  Krameria,  1  grain  or  0.0648 
gramme.  Mix  with  the  Fruit  Basis  to  form  a 
Lozenge."  Br.    (See  p.  1298.) 

These  are  astringent  troches,  which  may  be 
used  in  chronic  angina. 

TROCHISCUS  KRAMERI/E  ET 
COCAINE.  Br. 

KRAMERIA  AND  COCAINE  LOZENGE 

( trQ-ehis'cus    kra-me'ri-ae    et   co-ca-i'nae) 

Tablettes  de  Ratanhia  et  de  Cocaine,  Fr.;  Ratanhia- 
und    Cocain-pastillen,    G. 

"  Extract  of  Krameria,  1  grain  or  0.0648 
gramme;  Cocaine  Hydrochloride,  one-twentieth 
grain  or  0.00324  gramme.  Mix  with  the  Fruit 
Basis  to  form  a  Lozenge."  Br.  (See  p.  1298.) 

TROCHISCUS  MORPHINE.  Br. 

MORPHINE  LOZENGE 

( tro-j?his'cus   mor-phi'nae ) 

Tablettes  de  Chlorhydrate  de  Morphine,  Tablettes 
de  Morphine,  Fr.;  Morphinpastillen,   G. 

u  Morphine  Hydrochloride,  one-thirty-sixth 
grain  or  0.0018  gramme.  Mix  with  the  Tolu 
Basis  to  form  a  Lozenge."  Br.     (See  p.  1298.) 

Useful  for  alleviating  cough,  and  for  other 
purposes  which  are  answered  by  minute  doses 
of  morphine,  of  the  hydrochloride  of  which  each 
lozenge  contains  about  one-thirty-sixth  of  a 
grain  (0.0018  Gm.). 

TROCHISCUS  MORPHIN/E   ET  IPE- 
CACUANHA. Br. 

MORPHINE  AND  IPECACUANHA  LOZENGE 

(trp-phis'cus   mor-phi'nae  et  ip-e-cac-u-an'hae) 

Tablettes  de  Morphine  et  d'Ip£cacuanha,  Fr. ;  Mor- 
phinpastillen mit  Brechwurzel ;  Morphin-  und  Brech- 
wurzel-pastillen,    G. 

"  Morphine  Hydrochloride,  one-thirty-sixth 
grain  or  0.0018  gramme;  Ipecacuanha  Root,  in 
powder,  one-twelfth  grain  or  0.0054  gramme. 
Mix  with  the  Tolu  Basis  to  form  a  Lozenge." 
Br.    (See  p.  1298;  also  p.  790.) 

Expectorant  and  anodyne,  useful  especially 
in  allaying  cough.  The  lozenges  contain  one- 
thirty-sixth  of  a  grain  (0.0018  Gm.)  of  mor- 
phine salt,  anl  one-twelfth  of  a  grain  (O.OOM 
Gm.)  of  ipecacuanha. 
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TROCHISCI   POTASSII   CHLORATIS. 
U.  S.   (Br.) 

TROCHES  OF  POTASSIUM  CHLORATE 

( tro-ehls'ci    po-tas'si-I    ehlo-ra'tis) 

Trochiscus  Potassii  Chloratis,  Br.,  Potassium 
Chlorate  Lozenge,  Chlorate  of  Potash  Lozenges ;  Tab- 
lettes de  Chlorate  de  Potasse,  Fr.  Cod. ;  Kalium- 
chloratpastillen,  Pastillen  von  Chlorsaurem  Kali.  O. ; 
Pastiglie  di  clorato  di  potassio,  It.;  Tabletas  de 
elorato  potasico,   Sp. 

*  "  Potassium  Chlorate,  in  fine  powder,  fifteen 
grammes  [or  231  grains]  ;  Sugar,  in  fine  pow- 
der, sixty  grammes  [or  2  ounces  av.,  51 
grains] ;  Tragacanth,  in  fine  powder,  three 
grammes  [or  46  grains] ;  Water,  a  sufficient 
quantity,  to  make  one  hundred  troches.  Mix 
the  Sugar  with  the  Tragacanth  by  trituration, 
in  a  mortar;  then  transfer  the  mixture  to  a 
sheet  of  paper,  and  by  means  of  a  bone  spatula 
mix  with  it  the  Potassium  Chlorate,  being  care- 
ful, by  avoiding  trituration  or  pressure,  to  pre- 
vent the  mixture  from  igniting  or  exploding. 
Lastly,  with  Water,  form  a  dumb,  to  be  divided 
into  one  hundred  troclies:'    I 

"Potassium  Chlorate,  3  grains  or  0.1944 
gramme.  Mix  with  the  Rom  Basis  to  form  a 
Lozenge."  Br.    (See  p.  1288.) 

In  the  T.  S.  P.  (8th  Rev.)  the  size  of  these 
troch'  daeed  one-half  aa  compared  with 

those  of  the  U.  8.  P.  1890. 

These    lozenges   are    very   largely    enrol 
and  are  locally  useful  in   eases  of    tors  throat. 

TROCHISCI  SANTONINI.  U.  S.   (Br.) 

TROCHES  OF  SANTONIN 

(tro-c)ii!-Yi    sfin-to-ni'ni) 

Trochiscus  Santonin!,  Santonin  Lozenge.  Br.; 
Tablettes  de  Santonine.  Fr.  Cod.;  Pastilll  Santoninl. 
/'.  (I. ;  Santoninpastillen.  O. :  Pastiglie  di  santonina. 
It. ;  Tabletas  de  santonina,  Sp. 

•  "  Santonin,  in  line  powder,  three  grammes 
[or  46  grains]  ;  Sugar,  in  fine  powder,  ninety 
grammes  [or  3  ounces  av.,  76  grains] ;  Traga- 
canth, in  fine  powder,  three  grammes  [or  46 
grains] ;  Stronger  Orange  Flower  "Water,  a 
sufficient  quantity,  to  make  one  hundred  troches. 
Rub  the  powders  together  until  they  are  thor- 
oughly mixed;  then,  with  Stronger  Orange 
Flower  Water,  form  a  mass,  to  be  divided  into 
one  hundred  troches.  Troches  of  Santonin 
should  be  kept  in  dark,  amber-colored  vials." 
U.S. 

"  Santonin.  1  grain  or  0.0648  gramme.  Mix 
with  the  Simple  Basis  to  form  a  Lozenge."  Br. 
(See  p.  1298.) 

The  United  States  process  is  faultjT  in  the 
direction  that  the  santonin  should  be  in  fine 
powder.  The  longer  the  absorption  of  santonin 
is  delayed  in  the  intestines  the  more  prolonged 
and  consequently  the  more  effective  is  its  vermi- 
cidal  influence.  As  soon  as  it  is  absorbed  it 
ceases  to  act  upon  the  worm,  and  becomes  a 
more  or  less  deleterious  substance  in  the  system. 


A  dose  of  santonin  in  crystals  which  is  not 
poisonous  may  become  somewhat  toxic  when 
given  in  fine  powder.  The  proportion  of  crys- 
tals in  the  lozenge  mass  (2£  per  cent.)  is  not 
sufficient  to  prevent  the  formation  of  a  good 
lozenge  from  a  pharmaceutical  point  of  view. 
Each  U.  S.  lozenge  contains  about  half  a  grain 
(0.033  Gm.)  of  santonin.  (See  Santoninum,  p. 
1085.) 

Dose,  for  a  child  (two  years  old)  from  one  to> 
two  lozenges. 

TROCHISCI   SODII   BICARBONATIS. 
U.  S.  (Br.) 

TROCHES  OFISODIUM  BICARBONATE 

(tro-chls'ci    BO'dl-I    bi-ciir-bQ-na'tls) 

Trochiscus  Sodii  Bicarbonatis,  Sodium  Blear- 
Inmate  Ix>zenge.  Hr.  ;  Trochisci  Natri  Bicarbonici ; 
Tablettes  de  Bicarbonate  de  Soude,  Fr.  Cod.;  Pastilles 
<]<•  Vichy.  Pastilles  digestives.  Fr. ;  Natronpastillen, 
Xatriumhicarhonatpastillen.  O. :  Pastiglie  di  bicar- 
bonate di   ■odlo,   II. ;  Tabletas  de  blcarbonato  sodleo, 

a*. 

•  "  Sodium  Bicarbonate,  eighteen  grammes 
[or  278  grains]  :  Sugar,  in  fine  powder,  fifty- 
four  grammes  [or  1  ounce  av.,  396  grains] ; 
Myristica,  bruised,  one  gramme  [or  15  grains]; 
Mucilage  of  Tragacanth,  a  sufficient  quantity, 
to  make  one  hundred  troches.  Triturate  the 
Myristica  with  the  Sugar,  gradually  added, 
until  they  are  reduced  to  a  fine  powder, 
and  mix  this  intimately  with  the  Sodium 
Bicarbonate;  then,  with  the  Mucilage  of  Trag- 
acanth. form  a  mass,  to  be  divided  into  one 
hundred  troches."  U.  S. 

"  Sodium  Bicarbonate,  3  grains  or  0.1944 
trramme.  Mix  with  the  Rose  Basis  to  form  a 
Lozenge."   Br.      (See  p.   1298.) 

The  I'.  S.  Iroche  contains  about  three  grains 
(0.18  Cm.)  of  the  alkaline  salt.  Antacid  and 
antilithic,  useful  in  heartburn  and  in  uric  acid 
gravel.  From  one  to  six  may  be  given  for  a 
dose. 

TROCHISCUS   SULPHURIS.  Br. 

SULPHUR  LOZENGE 

(tro-cbls'ctis    BuTphu-rfa) 

Tablettes  de  Soufre,  Fr.  Cod.;  Schwefelpastlllen,  Q. 

"  Precipitated  Sulphur,  2500  grains  or  162 
grammes;  Acid  Potassium  Tartrate,  in  powder, 
500  grains  or  32.4  grammes;  Refined  Sugar,  in 
powder,  4000  grains  or  259.2  grammes;  Gum 
Acacia,  in  powder,  500  grains  or  32.4  grammes; 
Tincture  of  Orange,  500  minims  or  29.5  cubic 
centimetres;  Mucilage  of  Gum  Acacia,  500 
minims  or  29.5  cubic  centimet-res.  Mix  the 
Tincture  of  Orange  with  the  powders;  add  the 
Mucilage  of  Gum  Acacia  to  form  a  suitable 
mass.  Divide  into  five  hundred  Lozenges.  Dry 
them  in  a  hot-air  chamber  at  a  moderate  tem- 
perature. Each  Lozenge  contains  five  grains  or 
0.324  gramme  of  Precipitated  Sulphur."  Br. 
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These  lozenges  were  first  introduced  into  the 
"Additions  "  to  the  British  Pharmacopoeia  1885. 

Dose,  from  one  to  six  lozenges.  (See  Sulphur 
Prcecipitatum,  p.  1202.) 

ULMUS.  U.  S. 

ELM         [Slippery  Elm] 

(ul'mus) 

"  The  dried  bark  of  Ulmus  fulva  Michaux 
(Fam.  Ulmacece),  deprived  of  its  periderm." 
U.S. 

Cortex  Ulml  Interior,  Ulmi  Cortex ;  Elm  Bark ; 
Orme  Fauve,  Fr.  Cod.;  Ecorce  <TOrme,  Fr.;  Ulmen- 
rinde,  Rusterrinde,  G. 

Ulmus  fulva,  Michaux,  Flor.  Bor.  Amer. 
(1803),  i.  172.— U.  rubra,  Michx.  f.,  Hist.  Arb. 
Am.,  iii.  278. — U.  pubescens,  Walt.,  Fl.  Car. 
(1788),  112.— The  slippery  elm,  called  also 
red  elm,  is  a  lofty  tree,  fifty  or  sixty  feet  in 
height,  with  a  trunk  fifteen  or  twenty  inches 
in  diameter.  The  bark  of  the  trunk  is  brown, 
that  of  the  branches  rough  and  whitish.  The 
leaves  are  oblong-ovate,  acuminate,  nearly  equal 
at  the  base,  unequally  serrate,  pubescent,  and 
very  rough  on  both  sides,  four  or  five  inches 
in  length  by  two  or  three  in  breadth,  and  sup- 
ported on  short  footstalks.  The  buds,  a  fort- 
night before  their  development,  are  covered 
with  a  dense  russet  down.  The  flowers,  which 
appear  before  the  leaves,  are  sessile,  and  in 
clusters  at  the  extremities  of  the  young  shoots. 
The  bunches  of  flowers  are  surrounded  by 
scales,  which  are  downy  like  the  buds.  The  calyx 
is  also  downy.  There  is  no  corolla.  The 
stamens  are  five,  short,  and  of  a  pale  rose 
color.  The  fruit  is  a  membranaceous  capsule 
or  samara,  enclosing  in  the  middle  one  round 
seed,  destitute  of  fringe.1  The  family  Urti- 
caceaa  has  been  subdivided  by  Engler  and  Prantl 
into  three  distinct  natural  orders:  1,  the 
Ulmaceae,  including  Ulmus,  etc.;  2,  the  Mora- 
cea?,  including  Morus,  Humulus,  Cannabis,  etc. ; 
3,  the  Urticaceae  proper,  including  Urtica, 
etc. 

This  species  of  elm  is  indigenous,  growing  in 
all  parts  of  the  United  States  north  of  the 
Carolinas,  but  most  abundantly  west  of  the 
Alleghany  Mountains.  It  flourishes  in  open, 
elevated  situations,  and  requires  a  firm,  dry 
soil.  From  the  white  elm  (U.  americana)  it  is 
distinguished  by  its  rough  branches,  its  larger, 
thicker,  and  rougher  leaves,  its  downy  buds, 
and  the  character  of  its  flowers  and  seeds._  Its 
period  of  flowering  is  in  April.  The  inner 
bark,  separated  from  the  cortex,  is  the  part 
used.  Large  quantities  are  collected  in  the 
Lower  Peninsula  of  Michigan. 

It  is  in  long,  nearly  flat  pieces,  from  one 
to  two  lines  thick,  of  a  fibrous  texture,  a  tawny 

1  Fremont  ia  californica.  Torr..  or  California  Slip- 
pery Elm,  is  not  botanically  allied  to  Ulmus  fulva; 
its  bark  is  said,  however,  to  have  the  same  properties 
as  slippery  elm  bark,  and  to  be  used  for  a  similar 
purpose. 


color  which  is  reddish  on  the  inner  surface, 
a  peculiar  sweetish,  not  unpleasant  odor,  and  a 
highly  mucilaginous  taste  when  chewed.  "  In  flat 
pieces  varying  in  length  and  width,  3  to  4 
Mm.  thick;  outer  surface  light  brown,  with 
occasional  dark  brown  patches  of  the  periderm ; 
inner  surface  yellowish-brown ;  fracture  fibrous 
and  somewhat  mealy;  odor  slight  but  distinct; 
taste  mucilaginous.  Ground  Elm  contains  a 
few  nearly  spherical  starch  grains  from  0.005 
to  0.010  Mm.  in  diameter."  U.  S.  By  grinding, 
it  is  reduced  to  a  light,  grayish  fawn-colored 
powder.  It  abounds  in  mucilaginous  matter, 
which  it  readily  imparts  to  water.  The  mucil- 
age is  precipitated  by  solutions  of  lead  acetate 
and  subacetate,  but  not  by  alcohol.  It  contains 
a  variety  of  tannin  which  colors  iron  solutions 
green,  in  amount  about  6.5  per  cent,  according 
to  Rink,  or,  according  to  Davy,  a  little  less  than 
3  per  cent. 

Much  of  the  bark  brought  into  the  market  is 
of  inferior  quality,  imparting  comparatively 
little  mucilage  to  water.  It  has  the  charac- 
teristic odor  of  the  genuine  bark,  but  is  much 
less  fibrous  and  more  brittle,  breaking  abruptly 
when  bent,  instead  of  being  capable,  like  the 
better  kinds,  of  being  folded  lengthwise  with- 
out breaking.  To  what  this  inferiority  is  owing, 
whether  to  difference  in  the  species  or  the  age, 
or  to  circumstances  in  the  growth  of  the  tree 
producing  it,  we  are  unable  to  state.  Ground 
elm  bark  is  often  adulterated,  usually  with 
substances  containing  starch.  Pure  elm  bark 
contains  only  a  trace  of  starch.2 

C.  W.  Wright  of  Cincinnati,  in  a  communi- 
cation to  the  Western  Lancet,  states  that  slip- 
pery elm  bark  has  the  property  of  preserving 
fatty  substances  from  rancidity,  and  that  this 
fact  was  known  to  the  Indians,  who  prepared 
bear's  fat  by  melting  it  with  the  bark,  in 
the  proportion  of  a  drachm  of  the  latter  to  a 
pound  of  the  former,  keeping  them  heated 
together  for  a  few  minutes,  and  then  straining 
off  the  fat.  Wright  tried  the  same  process  with 
butter  and  lard,  and  found  them  to  remain 
perfectly  sweet  for  a  long  time.  (A.  J.  P., 
xxiv.) 

Uses. — Elm  bark  is  an  excellent  demulcent, 
applicable  to  all  cases  in  which  this  class  of 
medicines  is  employed.  It  is  especially  recom- 
mended in  dysentery,  diarrhoea,  and  diseases 
of  the  urinary  passages.  Its  mucilage  is  nutri- 
tious, and  we  are  told  that  it  has  proved  suffi- 
cient for  the  support  of  life  in  the  absence  of 
other  food.  In  the  case  of  a  lad  of  fifteen, 
elm  bark  produced  death,  which  was  due  to 
the  effects  of  the  numerous  balls  of  indigestible 
fibre  which  were  formed  in  the  stomach.  (P.  M. 
T.,  Feb.  7,  1874,  p.  303.) 

J.  R.  Dowler  of  Beardstown,  111.,  reports  the 
discharge  of  tape  worm  caused  by  chewing  and 

3  The  following  test,  devised  by  Geo.  M.  Beringer, 
seems  to  have  practical  value.  Ten  grains  of  ground 
or  pulverized  elm  bark,  thoroughly  shaken  with  one 
fluidounce  of  water,  will,  if  pure  and  of  good  quality. 
in  fifteen  minutes  form  a  thick  jelly-like  mass  of  a 
good  fawn  color. 


< 
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swallowing  the  bark  of  the  elm.  (B.  M.  S.  J., 
March  16,  1865,  p.  132.!  It  L>  commonly  used 
as  a  drink  in  the  form  of  infusion.  (See  Mu- 
cilago  Ulmi.)  The  powder  may  be  used  stirred 
in  hot  water,  with  which  it  forms  a  mucil- 
age more  or  less  thick  according  to  the  propor- 
tion added.  The  bark  also  serves  as  an  emollient 
application  in  cases  of  external  inflammation. 
For  this  purpose  the  powder  may  be  formed 
into  a  poultice  with  hot  water,  or  the  bark 
itself  may  be  applied,  previously  softened  by 
boiling.  McDowell  of  Virginia,  recommended 
slippery  elm  bark  for  the  dilatation  of  fistulas 
and  strictures  (Med.  Examiner,  i.  244)  ;  subse- 
quently H.  R.  Storer  of  Boston,  used  it  advan- 
tageously for  dilating  the  vs  uteri  (B.  M.  S.  J., 
liii.  300),  and  A.  Abbe  of  the  same  place, 
succeeded  in  curing  with  it  a  case  of  stricture 
of  the  rectum  (Ibid.,  liv.  349). 
Off.    Prep.— Mueilago  Ulmi,  U.  S. 

UNGUENTA. 

OINTMENTS 

( nn-guen't?  ) 

Pommades.  Onguents.  / V  ;  Saloon.  0 '. :  Pomatas. 
I'nguentos.    It. ;   Pomadas,    Dnfuentofl 

These  are  fatty  Bubstanees,  softer  than 
cerates,  of  a  consistence  like,  that  of  batter,  and 
such  t hat  they  may  be  readily  applied  to  the 
skin  by  inunction.  When  ointments  are  prepared 
by  merely  mixing  medicinal  substances  with 
simple  ointment,  hydrous  uool-fat,  lard,  or 
petrolatum,  care  should  be  taken,  if  the  added 

substance  be  a  powder,  thai  it  be  brought  to 

the  finest  possible  state  of  division  before  being 
incorporated  with  the  unctuous  matter.  If 
soluble  in  water  or  in  alcohol,  it  may  often 
be  advantageously  rubbed  with  a  little  of  one 
of  these  liquids.  (iritty  matter  should  not  be 
allowed  to  enter  these  preparations.  When 
an  extract  is  added,  if  not  uniformly  soft,  it 
should  be  made  so  by  trituration  with  water 
or  alcohol,  according  to  its  nature.  Many  of 
the  ointments  become  rancid  if  long  kept,  and 
should,  therefore,  be  prepared  in  small  quanti- 
ties at  a  time, or  only  when  wanted  for  use.  The 
tendency  to  rancidity  may  be  in  a  considerable 
degree  counteracted  by  imbuing  the  unctuous 
vehicle  with  benzoin,  or  with  poplar  buds, 
as  recommended  by  Deschainps  (A.  J.  P.,  xv. 
260)  ;  but  care  should  be  taken  that  there  be 
no  therapeutic  objection  to  the  admixture.1  Elm 

1  Populinatcd  Lard. — Emile  Mouchon  gives  the  fol- 
lowing method  of  applying  to  lard  the  preservative 
influence  of  poplar  buds  and  benzoin.  Having  pre- 
pared, by  percolation,  a  tincture  of  poplar  buds  from 
one  part  of  the  dried  buds  In  powder  and  four  parts 
of  alcohol,  he  adds  by  degrees  to  1000  parts  of  melted 
lard  60  parts  of  the  tincture,  heats  so  that  all  the  alco- 
hol may  be  driven  off.  then  strains,  and  agitates  the 
mixture  till  it  concretes  on  cooling.  The  same  method 
is  pursued  with  tincture  of  benzoin,  in  the  same  pro- 
portions :  and  tincture  of  gnaiac  will  answer  the 
same  purpose.  Lard  thus  prepared  keeps  perfectly 
well  for  a  very  long  time.  (J.  P.  C,  xxv.  458.)  T.  B. 
Groves  has  shown  that  oil  of  pimenta  and  balsam 
of  Peru  have  in  a  powerful  degree  the  same  pre- 
servative influence  on  lard.  (P.  ./..  Nov.  1864,  p. 
249.) 


bark  is  said  to  have  the  same  effect.  (See  p. 
1303.)  According  to  Geisler,  ten  drops  of  spirit 
of  nitrous  ether,  incorporated  with  an  ounce 
of  ointment,  will  overcome  the  disagreeable 
fatty  odor.  (Ph.  Cb.,  1847,  927.)  Hydrous 
wool-fat  or  lanolin,  petrolatum,  and  glycerite  of 
starch  are  now  used  as  vehicles  for  ointments. 
(See  Adeps  Lance  Hydrosus,  Petrolatum,  and 
Glyceritum  Amyli.)  In  the  selection  of  a 
vehicle  for  an  ointment  it  is  important  to  con- 
sider the  object  for  which  the  ointment  is  to 
be  used.  Lanolin  is  a  natural  emollient  of 
the  skin,  composed  of  cholesterin  and  other 
substances. 

Glycela?um  is  an  oleaginous  compound  of 
finely  powdered  almond  meal  1  part,  glycerin 
2  parte,  and  olive  oil  6  parts.  It  was  proposed 
by  T.  B.  Groves,  C.  D.,  Sept.  14,  1867,  as  a 
substitute  for  plasma  and  other  fatty  bodies, 
and  has  no  doubt  advantages,  one  of  which  is 
the  facility  with  which  it  can  be  removed  from 
the  skin  by  a  wet  sponge.  It  has  been  proposed 
to  substitute  glycerin  for  oils  and  fats  in  the 
preparation  of  ointments,  either  wholly  or  in 
part ;  hut  ointments  thus  prepared  are  alto- 
gether unfit  for  application  by  inunction,  as 
a  portion  of  the  glycerin  remains  upon  the  skin, 
producing  a  rough  sensation  of  adhesiveness, 
very  different  from  the  softness  caused  by 
oleaginous  matter,  and  in  some  skin  diseases 
glycerin  in  an  ointment  would  be  positively 
injurious. 

The  Cerates  having  been  al»Iishod  as  a 
class  in  the  British  Pharmacopoeia,  a  few  of 
the  individual  articles  have  been  transferred 
to  tlie  Ointments,  making  the  definition  of  the 
latter  class  of  preparations,  as  given  above, 
not  exactly  applicable  to  all  the  individual  sub- 
stance^ at  present  included  among  them  in 
that  Pharmacopoeia.  We  consider  no  substance 
to  he  strictly  entitled  to  the  name  of  ointment 
which  is  not  of  such  a  consistence  as  to  adapt 
it  to  application  to  the  skin  by  friction  or 
inunction.  Ointments  should  be  dispensed  in 
glass,  porcelain,  or  queensware  pots  or  jars, 
or.  if  for  temporary  use,  in  tight  wooden 
boxes.  We  have  used  a  very  convenient  method 
of  dispensing  soft  ointments  by  introducing 
them  into  compressible  tubes.  These  tubes 
are  similar  to  those  used  for  holding  artists' 
colors,  and  have  the  advantage  of  shielding  the 
ointment  from  the  oxidizing  action  of  the  air 
while  allowing  the  use  of  the  desired  quan- 
tity. In  the  U.  S.  P.  (8th  Rev.)  the  following 
new  ointments  were  introduced:  Unguentum 
Acidi  Borici,  Hydrargyri  Dilutum,  Zinci  Stear- 
atis.  Unguentum  Stramonii  is  made  from  the 
extract  of  the  leaf  instead  of  that  from  the 
seed.  The  following  ointments  of  the  U.  S. 
1890  were  not  admitted:  Unguentum  Plumbi 
Carbonatis,   Plumbi  Iodidi.1      For  a  classifica- 

1  Unguentum  Plumbi  Carbonatis.  U.  8.  1890. 
Ointment  of  Lead  Carbonate. — "  Lead  Carbonate,  in 
very  fine  powder,  ten  grammes  [or  154  grains]  ;  Ben- 
zoinated  Lard,  ninety  grammes  [or  3  ounces  av.,  76 
grains],  to  make  one  hundred  grammes  for  3  ounces 
av.,   231  grains].     Rub  the  Lead  Carbonate  with  the 
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tion  of  ointments  in  accordance  with  their 
therapeutic  use  by  C.  S.  N.  Hallberg,  see  West. 
Drug.,  1900,  652. 

UNGUENTUM.  U.  S. 

OINTMENT 

(un-guen'tum) 

Unguentum  Adipis,  U.  8.  1860 ;  Unguentum  Sim- 
plex;  Simple  Ointment;  Pommade  simple,  Fr.;  Un- 
guentum cereum,  P.  G.;  Wachssalbe,  G. 

*  "  White  Wax,  two  hundred  grammes  [or  7 
ounces  av.,  24  grains] ;  Benzoinated  Lard,  eight 
hundred  grammes  [or  28  ounces  av.,  96 
grains],  to  make  one  thousand  grammes  [or  35 
ounces  av.,  120  grains].  Melt  the  White  Wax, 
add  the  Benzoinated  Lard,  and  heat  gently 
until  liquefied;  then  stir  the  mixture  until  it 
congeals."    U.  S. 

Yellow  wax  was  used  in  this  ointment  in  the 
U.  S.  P.  1890  and  objection  was  made  to 
the  color  of  the  ointment.  It  has  been  very 
properly  replaced  by  white  wax  in  the  U.  S.  P. 
(8th  Rev.)    and  the  lard  is  now  benzoinated. 

This  is  emollient,  and  is  occasionally  em- 
ployed as  a  mild  dressing  to  blistered  or  ex- 
coriated surfaces,  but  more  frequently  as  a 
vehicle,  it  being  the  basis  of  several  official  oint- 
ments.1 

Off.  Prep. — Unguentum  Aeidi  Tannici,  U.  8.; 
Unguentum  Gallae,  U.  8. 

UNGUENTUM  ACIDI  BORICI.  U.  S.,  Br. 

BORIC  ACID  OINTMENT 

(un-guen'tum    ac'i-dl    bo'ri-ci) 

Pommade  de  l'Acide  Borique,  Fr. ;  Unguentum 
Acidi  Borici,  P.  G.;  Borsalbe,  G. 

*  "  Boric  Acid,  in  fine  powder,  one  hundred 
grammes  [or  3  ounces  av.,  231  grains] ;  Paraffin, 
one  hundred  grammes  [or  3  ounces  av.,  231 
grains] ;  White  Petrolatum,  eight  hundred  gram- 
mes [or  28  ounces  av.,  96  grains],  to  make 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains].  Melt  the  Paraffin,  add  the  White 
Petrolatum,  and  heat  gently  for  ten  minutes. 
Then  gradually  add  the  hot  liquid  to  the  Boric 
Acid,  contained  in  a  warm  mortar,  triturating 
thoroughly,  and  stir  the  mixture  until  it  con- 
geals."   U.  S. 

Benzoinated  Lard,  gradually  added,  until  they  are 
thoroughly  mixed."     U.  S.  1890. 

This  ointment  is  used  as  a  dressing  to  Mistered 
or  excoriated  surfaces,  burns,  etc. 

Unguentum  Plumbi  lodidi.  V.  S.  1890.  Ointment 
of  Lead  Iodide. — "  Lead  Iodide,  in  very  fine  powder, 
ten  grammes  [or  154  grains]  ;  Benzoinated  Lard, 
ninety  grammes  [or  3  ounces  av.,  76  grains],  to 
make  one  hundred  grammes  [or  3  ounces  av.,  231 
grains].  Rub  the  Lead  Iodide  with  the  Benzoinated 
Lard,  gradually  added,  until  they  are  thoroughly 
mixed."     U.  S.   1890. 

For  the  uses  of  this  ointment,  see  PUimbi  lodidum. 

1  Unguentum  Simplex,  Br.  1885.  Simple  Ointment. 
"Take  of  White  Wax  two  ounces  [avoirdupois]; 
Benzoated  Lard  three  ounces  [av.]  :  Almond  Oil  three 
fluid  ounces.  Melt  the  Wax  and  Lard  in  the  Oil  on 
a  water-bath :  then  remove  the  mixture,  and  stir 
constantly  while  it  cools."  Br.  1885.  (See  also  U. 
S.    1850.) 


"Boric  Acid,  in  very  fine  powder,  carefully 
sifted,  1  ounce  (Imperial)  or  30  grammes; 
Paraffin  Ointment,  white,  9  ounces  (Imp.)  or 
270  grammes.    Mix."   Br. 

This  ointment  was  introduced  into  the  U.  S. 
P.  (8th  Rev.) ;  it  closely  resembles  the  British 
ointment. 

UNGUENTUM   ACIDI   SALICYLICI.    Br. 

SALICYLIC  ACID  OINTMENT 

(un-guen'tum    ac'i-dl   sal-i-cyl'i-ci) 

Pommade  d'Acide  Salicylique,  Fr.;  Salicylsalbe,  G. 

"  Salicylic  Acid,  in  powder,  10  grains  or  0.5 
gramme;  Paraffin  Ointment,  white,  490  grains 
or  24.5  grammes.    Mix."   Br. 

UNGUENTUM   ACIDI  TANNICI.  U.  S. 

OINTMENT  OF  TANNIC  ACID 

(un-guen'tum    ae'j-di    tan'ni-cl) 

Pommade  d'Acide  tannique,  Pommade  de  Tannin, 
Fr.;  Tanninsalbe,  G. 

* "  Tannic  Acid,  twenty  grammes  [or  309 
grains] ;  Glycerin,  twenty  grammes  [or  309 
grains] ;  Ointment,  sixty  grammes  [or  2  ounces 
av.,  51  grains],  to  make  one  hundred  grammes 
[or  3  ounces  av.,  231  grains].  Dissolve  the 
Tannic  Acid  in  the  Glycerin,  with  the  aid  of  a 
gentle  heat,  and  mix  the  solution  thoroughly 
with  the  Ointment  in  a  mortar,  avoiding  the 
use  of  iron  utensils."  U.  S. 

Ointment  of  Tannic  Acid  was  doubled  in 
strength  at  the  U.  S.  P.  1890  revision.  It  is 
an  excellent  application  in  many  cases  of  piles 
and  prolapsus  ani,  also  for  flabby  ulcers. 

UNGUENTUM  ACONITIN/E.  Br. 

ACONIT1NE  OINTMENT 

(un-guen'tum    ac-dn-i-ti'nae) 

Pommade  d'Oleate  d'Aconitine,  Pommade  d'Aconi- 
tine,  Fr. ;  Akonitinoleatsalbe,  Akonitinsalbe,  G. 

"Aconitine,  10  grains  or  0.5  gramme;  Oleic 
Acid,  80  grains  or  4  grammes;  Lard,  410 
grains  or  20.5  grammes.  Rub  the  Aconitine  with 
the  Oleic  Acid,  and  gently  warm  the  mix- 
ture until  dissolved;  add  the  Lard;  mix."    Br. 

For  the  uses  of  this  preparation  the  reader 
is  referred  to  the  articles  on  Aconitum  and 
Aconitina.  Care  must  be  taken  not  to  apply  it 
to  an  abraded  or  ulcerated  surface,  lest  it 
produce  serious  constitutional  effects. 

UNGUENTUM  AQU/E  ROS/E.  U.   S.,  Br. 

OINTMENT  OF  ROSE  WATER 

(un-guen'tum    a'quse    ro'sjae) 

Rose  Water  Ointment :  Unguentum  Emolliens ;  Cold- 
cream,  Fr.  Cod. ;  CSrat  cosm£tique.  Creme  f roide,  Fr. ; 
Unguentum  leniens,  P.  G. ;  Cold  Cream,  G. 

*  "  Spermaceti,  one  hundred  and  twenty-five 
grammes  [or  4  ounces  av.,  179  grains] ;  White 
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Wax,  one  hundred  and  twenty  grammes  [or 
.4  ounces  av.,  102  grains] ;  Expressed  Oil  of 
Almond,  five  hundred  and  sixty  grammes  [or 
19  ounces  av.,  330  grains]  ;  Sodium  Borate,  in 
fine  powder,  five  grammes  [or  77  grains}; 
Stronger  Rose  Water,  one  hundred  and  ninety 
grammes  [or  6  ounces  av.,  307  grains],  to  make 
about  one  thousand  grammes  [or  35  ounces 
av.,  120  grains].  Reduce  the  Spermaceti  and 
the  White  Wax  to  fine  shavings  and  melt  them 
at  a  moderate  heat,  add  the  Expressed  Oil 
of  Almond  and  stir,  continuing  the  heat  until 
the  mixture  is  uniform;  then  gradually  add 
the  Stronger  Rose  Water,  previously  warmed, 
and  in  which  the  Sodium  Borate  has  been  dis- 
solved, stirring  the  mixture  rapidly  and  con- 
tinuously until  it  congeals  and  becomes  of 
uniform  consistence.  When  this  Ointment  is 
to  be  used  as  a  vehicle  for  metallic  salts,  the 
Sodium  Borate  should  be  omitted."    U.  S. 

"Rose  Water,  undiluted,  7  fl.  ounces  (Imp. 
meas.)  or  210  cubic  centimetres;  White  Bees- 
wax, 1£  ounces  (Imp.)  or  45  grammes;  Sperma- 
ceti, 1\  ounces  (Imp.)  or  45  grammes;  Almond 
Oil,  9  ounces  (Imp.)  or  270  grammes;  Oil 
of  Rose,  8  minims  or  0.5  cubic  centimetre. 
Melt  together  the  White  Beeswax,  Spermaceti, 
and  Almond  Oil;  pour  the  mixture  into  a 
warmed    mortar    and    add    the    Rosa    Water 

gradually    with    Constant    trituration;    add    the 
Oil    of    Rose;    continue    the    trituration     until 
cold."   Br. 
In  the  U.  S.  P.  1890  process  the  proportion  of 

rose  water  was  greatly  reduced, — i.e.  from 
30  to  20  per  cent.;  this  makes  a  more  stable 
preparation,  but  in  our  opinion  the  usefulness 
of  the  ointment  lias  heen  curtailed  by  the  redac- 
tion, its  soft  consistence  being  one  of  its  most 
valuable  characteristics.  Sodium  borate  was 
added  to  increase  its  whiteness;  its  presence 
may.  however,  prove  objectionable  when  the 
ointment  is  used  as  a  hasis  in  prescriptions,  by 
reacting  with  some  of  the  ingredients  ordered 
by  the  physician.  The  L890  formula  was  re- 
tained with  but  slight  changes  in  the  U.  S.  P. 
(8th  Rev.).  The  manipulation  was  somewhat 
modified  to  increase  uniformity  of  the  product. 

This  preparation  is  a  white,  very  soft,  and 
elegant  ointment,  deriving  a  grateful  odor  from 
the  rose  water,  which  remains  incorporated  with 
the  other  constituents  if  kept  enclosed  in  glazed 
vessels.  We  have  found  it  an  improvement 
to  add  oil  of  rose  in  the  proportion  of  one 
drop  to  eight  ounces,  and  to  use  an  instrument 
known  as  the  "  Dover  egg-beater "  for  giving 
it  the  desired  creamy  appearance.  It  is  a 
pleasant,  cooling  application  to  irritated  and 
excoriated  surfaces,  and  may  be  used  with  great 
advantage  for  chapped  lips  and  hands,  so  fre- 
quent in  cold  weather.  Cold  cream  is  not  recog- 
nized in  the  U.  S.  Pharmacopoeia  (8th  Rev.) 
as  an  official  synonym  for  ointment  of  rose 
water.  This  course  became  necessary  because 
of  the  large  number  of  unofficial  ointments 
of  varying  composition  popularly  exploited  as 
cold    creams,    and    these   were    frequently    dis- 


pensed, when  physicians'  prescriptions  directed 
Ointment  of  Rose  Water.  The  commercial 
cold  creams  must  be  made  from  substances 
which  are  not  liable  to  rancidity,  and  paraffin 
oil,  liquid  petrolatum,  white  petrolatum,  etc., 
largely  form  the  basis  of  such,  but  the  official 
ointment  is  to  be  preferred  for  use  in  prescrip- 
tions. W.  C.  Alpers  furnishes  the  following 
formula  for  a  cold  cream  which  is  more  per- 
manent than  the  official  ointment.  150  parts 
of  white  wax  is  melted  in  600  parts  of  paratlin 
oil  with  the  aid  of  a  gentle  heat;  9  parts  of 
borax  is  dissolved  in  240  parts  of  water;  the 
two  fluids  are  brought  to  a  uniform  tempera- 
ture, not  exceeding  60°  C,  and  the  aqueous 
solution  is  poured  into  the  oily  one  in  a 
continuous  stream,  stirring  gently  for  a  min- 
ute or  two;  then  1  part  of  oil  of  geranium  and 
a  little  oil  of  rose  are  added  while  stirring, 
and  the  product  while  still  warm  is  poured  into 
jars.  The  cold  cream  so  obtained  is  white,  soft 
and  smooth,  pleasantly  odorous,  keeps  well  in 
the  heat  of  summer  and  the  cold  of  winter,  and 
becomes  only  slightly  thinner  in  summer.  As 
the  ointment  is  liable  to  become  rancid  when 
Long  kept,  and  the  water  to  separate  upon  ex- 
posure, Joseph  Laidley  has  proposed  the  sub- 
stitution for  the  rose  water  of  oil  of  rose  and 
glycerin,  the  former  in  the  proportion  of  two 
drops,  the  Latter  in  that  of  four  (luidrachms, 
the  quantity  of  spermaceti  being  increased  by 
two  drachms.  (.1.  /.  /'-,  *ii-  119.)  For  some 
purposes  the  substitution  is  useful,  hut  the 
official  preparation  is  preferable  for  chapped 
hands,  as  the  glycerin  frequently  leaves  an 
unpleasant  sensation  of  stickiness  on  the  skin. 

UNGUENTUM  ATROPINE.  Br. 

ATROPINE  OINTMENT 

(un-guen'tum     JLt-ry-pI'nae) 

Pommade  d'Oleate  d'Atroplne.  Pommade  d' Atropine, 
Fr. ;   Atroptnoleatsalbe,   Atropinsalbe,   O. 

"Atropine,  10  grains  or  0.5  gramme;  Oleic 
Acid,  40  grains  or  2  grammes;  Lard,  450 
grains  or  22.5  grammes.  Rub  the  Atropine 
with  the  Oleic  Acid,  and  gently  warm  the  mix- 
ture until  dissolved;  add  the  Lard;  mix."   Br. 

For  the  uses  of  this  ointment,  see  Belladonna 
and  Atropina,  p.  215,  also  p.  821.  Caution 
must  be  observed  that  the  ointment  shall  not 
come  in  contact  with  abraded,  ulcerated,  or 
wounded  surfaces,  and  that  it  be  not  applied 
too  freely  to  sound  skin. 

UNGUENTUM  BELLADONNA. 
U.  S.,  Br. 

BELLADONNA    OINTMENT 

(un-guen'tum    bel-l^-don'nae) 

Pommade  Belladonee,  Fr.  Cod. ;  Pommade  de  Bella 
done,   Fr. ;  Belladonnasalbe,   Tollkirschensalbe,   O. 

*  "  Extract  of  Belladonna  Leaves,  ten  gram- 
mes [or  154  grains] ;  Diluted  Alcohol,  five  cubic 
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centimeters  [or  81  minims] ;  Hydrous  Wool- 
Fat,  twenty  grammes  [or  309  grains] ;  Ben- 
zoinated  Lard,  sixty-five  grammes  [or  2  ounces 
av.,  128  minims],  to  make  about  one  hundred 
grammes  [or  3  ounces  av.,  231  grains].  Trit- 
urate the  Extract  with  the  Diluted  Alcohol 
until  a  smooth  mixture  is  obtained;  with  this 
incorporate  the  Hydrous  Wool-Fat;  then  add 
the  Benzoinated  Lard  and  mix  thoroughly." 
U.   S. 

"  Liquid  Extract  of  Belladonna,  2  fl.  ounces 
(Imperial  measure)  or  40  cubic  centimetres; 
Benzoated  Lard,  2|  ounces  (Imp.)  or  45  gram- 
mes. Evaporate  the  Liquid  Extract  of  Bella- 
donna on  a  water-bath  until  it  is  reduced  to 
a  quarter  of  an  ounce  (Imp.)  or  five  grammes; 
add  the  Benzoated  Lard ;  mix.  100  parts  of  this 
Ointment  should  contain  0.6  part  of  the  alka- 
loids of  Belladonna  Root."  Br. 

This  is  a  convenient  form  for  the  external 
application  of  extract  of  belladonna.  Care 
must  be  taken  in  preparing  it  that  the  extract 
employed  have  the  due  consistence,  and,  if  dry 
and  lumpy,  it  may  be  restored  to  the  proper 
state  by  rubbing  it  with  a  little  water  in  a 
heated  mortar.  The  use  of  diluted  alcohol, 
as  now  officially  directed,  is  still  better. 

UNGUENTUM  CANTHARIDIS.  Br. 

CANTHAR1DES  OINTMENT 

(un-guen'tum    can-thar'i-dis) 

Unguentum  Irritans,  Unguentum  ad  Fontieulos ; 
Pommade  Epispastique  (jaune,  verte),  Fr.  Cod.; 
Onguent  de  Cantharides,  Fr. ;  Unguentum  Cantharr- 
dum,  P.  G.;  Spanischniegensalbe,  G. ;  Unguento  de 
cantaridas,   Sp. 

"Cantharides,  bruised,  1  ounce  (Imperial) 
or  30  grammes;  Benzoated  Lard,  10  ounces 
(Imp.)  or  300  grammes.  Melt  the  Benzoated 
Lard,  add  the  Cantharides,  and  digest  at  a 
temperature  of  about  120°  F.  (48.9°  C.)  for 
twelve  hours.  Strain  through  calico  and  press 
the  residue  gently;  stir  until  cold."   Br. 

The  British  (1885)  process  was  a  better  one 
than  that  of  the  U.  S.  Pharm.  1870.1  Olive 
oil  is  a  good  solvent  of  cantharidin.  By  its 
use  the  active  matter  of  the  flies  is  more  uni- 
formly diffused  through  the  ointment  than 
when  they  are  directly  incorporated  in  the 
state  of  powder,  with  the  other  ingredients. 
The  preparation  is  thus  better  calculated  to 
meet  the  end  proposed  of  maintaining  the  dis- 
charge from  blistered  surfaces  without  produc- 
ing undue  irritation.  It  has  been  said  that  the 
virtues  of  the  flies  are  impaired  by  boiling, 
but  the  contrary  has  been  proved  to  be  the  case, 
the  cantharidin  being  neither  altered  nor  vola- 
tilized at  100°  C.  (212°  F.).  (See  Cantharis.) 
Benzoated  lard  as  directed  in  the  Br.  (1898) 
process,  even  when  kept  at  a  temperature  of 
120°  F.  during  digestion,  is  not  as  effective  as 
olive  oil  as  a  solvent  for  cantharidin. 

1 "  Take  of  Cantharides  Cerate  one  hundred  and 
twenty  grains:  Resin  Cerate  three  hundred  and  sixty 
grains.     Mix  them  thoroughly."     U.  S.  1870. 


It  should  be  recollected  that  this  ointment  is 
intended  as  a  dressing  for  blisters,  not  to  pro- 
duce vesication.  The  Committee  of  Revision 
wisely  omitted  the  preparation  from  the  U.  S. 
P.  1880,  as  it  was  frequently  prescribed  under 
the  impression  that  it  was  equal  in  strength  to 
the  cerate,  in  fact,  identical  with  it,  and  dis- 
appointment resulted.  Such  a  preparation 
should  be  left  to  extemporaneous  prescription. 
Dupuytren's  ointment,  employed  as  a  local 
application  to  prevent  the  loss  of  hair,  was 
made  by  macerating  a  drachm  of  flies  in  a 
fluidounee  of  alcohol,  and  incorporating  one 
part  of  the  tincture  thus  formed  with  nine 
parts  of  lard. 

UNGUENTUM  CAPSICI.  Br. 

CAPSICUM  OINTMENT 

( un-guen'tum    cap'si-ci ) 

Pommade  de  Piinent  des  Jardins.  Fr. ;  Spanisch- 
Pfeffersalbe,  G. 

"  Capsicum  Fruit,  bruised,  120  grains  or  12 
grammes;  Spermaceti,  60  grains  or  6  gram- 
mes; Olive  Oil,  1  ounce  (Imperial)  or  44  gram- 
mes. Digest  on  a  water-bath  for  one  hour, 
occasionally  stirring;  strain;  set  aside  to  cool, 
without  stirring."   Br. 

UNGUENTUM  CETACEI.  Br. 

SPERMACETI  OINTMENT 

( un-guen'tum  ce-ta'ce-I ) 

Pommade  de  baleine,  Fr.;  Walrathsalbe,   G. 

"  Spermaceti,  20  ounces  (Imperial)  or  200 
grammes;  White  Beeswax,  8  ounces  (Imp.)  or 
80  grammes;  Almond  Oil,  72  ounces  (Imp.) 
or  720  grammes;  Benzoin,  in  coarse  powder,  2 
ounces  (Imp.)  or  20  grammes.  Melt  together 
the  Spermaceti,  Beeswax,  and  Almond  Oil; 
add  the  Benzoin,  and,  frequently  stirring  the 
mixture,  continue  the  application  of  heat  for 
two  hours;  remove  from  the  source  of  heat; 
strain;  and  stir  the  Ointment  constantly  until 
cold."    Br. 

Spermaceti  cerate  (U.  S.  P.  1890)  was  not 
admitted  to  the  U.  S.  P.   (8th  Rev.).i 

1  Ceratum  Cetacei.  U.  8.  1890.  Spermaceti  Cerate. 
"  Spermaceti,  one  hundred  grammes  [or  3  ounces  av., 
230  grains]  ;  White  Wax,  three  hundred  and  fifty 
grammes  [or  12  ounces  av.,  151  grains]  ;  Olive  Oil, 
five  hundred  and  fifty  grammes  [or  19  ounces  av., 
175  grains],  to  make  one  thousand  grammes  [or  35 
ounces  av..  120  grains].  Melt  together  the  Sperma- 
ceti and  White  Wax :  then  add  the  Olive  Oil  pre- 
viously heated,  and  stir  the  mixture  constantly  until 
it  is  cool."  U.  8.  1890. 

The  direction  to  heat  the  oil  before  adding  it  to 
the  other  ingredients  is  important.  If  added  cold, 
it  is  apt  to  produce  an  irregular  congelation  of  the 
wax  and  spermaceti,  and  thus  to  render  the  prepara- 
tion lumpy.  The  cerate  is  employed  as  a  dressing 
for  blisters,  excoriated  surfaces,  and  wounds,  and  as 
the  basis  of  more  active  preparations.  When  the 
ingredients  are  pure  and  sweet,  it  is  perfectly  free 
from  Irritating  properties.  The  above  formula  con- 
tains a  little  less  spermaceti  than  that  of  the  U.  S.  P. 
1870.  From  experiments  made  by  J.  B.  Barnes,  it 
appears  that  this  cerate  keeps  much  better  when 
made  of  unbleached  materials  than  when  prepared 
with  olive  oil  and  wax  previously  bleached.  (P.  J.. 
1861,  p.  352.) 
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This  ointment  is  employed  as  a  mild  dressing 
for  blisters,  wounds,  and  excoriated  surfaces. 
It  should  be  made  in  small  quantities  at  a 
time,  as  it  is  apt  to  become  rancid  when  long 
kept. 

UNGUENTUM   CHRYSAROBINI. 
U.  S.,  Br. 

CHRYSAROBIN  OINTMENT 

(un-guen'tum    phrys-a-ro-bi'nl) 

Pommade  de  Chrysarobine,  Pommade  de  Poudre  de 
Goa,  Fr. ;  Chrysarobinsalbe,  Goapulversalbe,  Q. 

*  "  Chrysarobin,  six  grammes  [or  93  grains] ; 
Benzoinated  Lard,  ninety-four  grammes  [or  3 
ounces  av.,  138  grains],  to  make  about  one 
hundred  grammes  [or  3  ounces  av.,  231  grains]. 
Triturate  the  Chrysarobin  with  the  Benzoinated 
Lard,  previously  melted,  and  heat  the  mixture 
on  a  water-bath  with  occasional  stirring  for 
twenty  minutes;  then  strain  and  stir  until 
it  congeals."    U.  S. 

"  Chrysarobin,  20  grains  or  2  grammes ; 
Benzoated  Lard,  480  grains  or  48  grammes. 
Triturate  the  Chrysarobin  gradually  with  the 
Benzoated  Lard,  previously  melted  by  heat; 
continue  the  heat  until  the  Chrysarobin  is 
dissolved;    stir  until    cold."   Br. 

This  ointment  was  reduced  one-half  in 
strength  at  the  U.  S.  I*.  1890  revision,  but  was 
slightly  increased  in  strength  in  the  Eighth 
Revision;  it  is  now  about  one-third  stronger 
than  the  British  ointment.  It  was  formerly 
used  in  psoriasis,  ringworm,  and  other  diseases 
of  the  skin,  but  its  use  has  been  to  a  great 
extent  abandoned,  on  account  of  the  permanent 
stain  it  leaves  upon  the  linen.1  It  is  prefer- 
ably made  by  dissolving  the  chrysarobin  in  a 
little  hot  benzene,  mixing  this  rapidly  with  a 
portion  of  the  melted  lard,  and  subsequently 
stirring  before  adding  the  rest  of  the  lard. 

UNGUENTUM  COCAIN>E.  Br. 

COCAINE  OINTMENT 

(un-guen'tum    c6-ca-i'nae) 

Pommade  d*01£ate  de  Cocaine,  Fr. ;  Cocainoleatsalbe, 
G. 

"  Cocaine,  20  grains  or  1  gramme;  Oleic 
Acid,  80  grains  or  4  grammes ;  Lard,  400  grains 
or  20  grammes.  Rub  the  Cocaine  with  the 
Oleic  Acid,  and  gently  warm  the  mixture  until 
dissolved;  add  the  Lard;  mix."  Br. 

UNGUENTUM  CONII.  Br. 

CONIUM  OINTMENT 

(un-guen'tum    co-ni'I) 

Pommade  de  Grand  Cigue,  Fr. ;  Schirlingsalbe.  G. 

1  The  ointment  of  pproqallie  acid,  of  the  strength 
of  from  ten  to  forty  grains  to  the  ounce,  has  been 
used  to  some  extent  as  a  substitute  for  chrysarobin 
ointment.  It  is  slower  in  its  action  than  the  oint- 
ment of  chrysarobin,  and  also  stains  the  hair,  skin, 
etc.  It  is  said  when  used  too  freely  to  cause  consti- 
tutional disturbance,  with  fever,  greenish  urine,  etc. 


"  Juice  of  Conium,  2  ft.  ounces  (Imperial 
measure)  or  88  cubic  centimetres;  Hydrous 
Wool  Fat,  |  ounce  (Imp.)  or  33  grammes. 
Evaporate  the  Juice  of  Conium  on  a  water-bath 
to  one  eighth  of  its  volume,  at  a  temperature 
not  exceeding  140°  F.  (60°  C.) ;  add  the  Hy- 
drous Wool  Fat;  mix  by  trituration."   Br. 

It  may  be  applied  locally  to  cancerous  or 
other  painful  ulcers,  but  has  little  therapeutic 
value. 

UNGUENTUM  CREOSOTI.  Br. 

CREOSOTE  OINTMENT. 

(un-guen'tum     cre-o-so'ti) 

Pommade  Or6osot£e,  Pommade  de  Creosote,  Fr. ; 
Kreosotsalbe.  Q. 

"Creosote,  1  ounce  (Imperial)  or  30  gram- 
mes; Hard  Paraffin,  4  ounces  (Imp.)  or  120 
grammes;  Soft  Paraffin,  white,  5  ounces  (Imp.) 
or  150  grammes.  Melt  the  Hard  and  Soft 
Paraffins  together;  add  the  Creosote;  stir  until 
cold."   Br. 

The  British  ointment  is  more  than  twice  a> 
strong  as  that  official  in  the  U.  S.  P.  1870,  which 
\v:is  made  by  mixing  half  a  fluidrachm  of  creo- 
sote with  a  troyounce  of  lard.  For  the  use 
of  this  ointment,  see  Creosotum.  It  may  some- 
times be  advantageously  diluted  with  lard  when 
found  to  irritate. 

UNGUENTUM  DIACHYLON.  U.  S. 

DIACHYLON  OINTMENT 

( un-guen'tum    dl-aph'y-lon ) 

rngiiontum  Plumbl  llebrsp;  Ik-bra's  Lead  Ointment; 
Ongaent  iMarhvlon,  Pommade  de  Diachylon,  Fr.f 
Insrncntum  diachylon.  /'.  G.;  BleipflaatermlM,  Dlactay- 
lonsalbe,    (). 

*  "  Lead  Plaster,  fifty  grammes  [or  1  ounce 
a  v.,  334  grains]  ;  Oil  of  Lavender  Flowers,  one 
gramme  [or  16  grains];  Olive  Oil,  forty-nine 
grammes  [or  1  ounce  av.,  319  grains] ,  to  make 
one  hundred  grammes  [or  3  ounces  av.,  231 
grains].  Melt  the  Lead  Plaster  by  applying  a 
gentle  heat,  add  the  Olive  Oil,  and  mix  thor- 
oughly; then  allow  the  mixture  to  cool,  add 
the  Oil  of  Lavender  Flowers,  and  stir  the 
ointment  until  it  congeals.  It  should  be  pre- 
pared extemporaneously."  U.  S. 

This  ointment  has  been  largely  used  by  der- 
matologists in  eczema  and  other  skin  diseases. 
It  is  frequently  called  "  Unguentum  Diachylon 
Hebrce,"  on  account  of  its  extensive  use  by 
Hebra  of  Vienna,  Vulpius  states  that  the 
ointment  used  at  Hebra's  clinic,  made  accord- 
ing to  the  following  formula,  is  very  superior 
and  will  keep  for  weeks.  Twenty  parts  of 
litharge  are  heated  with  sufficient  water  and 
eighty  parts  of  olive  oil  until  the  reaction  is 
completed,  when  one  part  of  oil  of  lavender  is 
added  to  the  strained  and  cooling  mass. 

Our  experience  with  the  ointment  made  by 
the  latter  formula  is  that  the  tendency  to  ran- 
cidity   constitutes    its    greatest    objection,    and 
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in  warm  weather  it  is  impossible  to  keep  it 
longer  than  a  few  days.  If  even  slightly  ran- 
cid, it  is  unfit  for  use  in  most  cases.  A. 
Deringer  {Ph.  Z.  R.,  1880,  p.  103;  A.  J.  P., 
Sept.  1880)  recommended  the  following  modi- 
fication. Dissolve  200  grammes  of  lead  acetate 
in  1  liter  of  distilled  water  and  300  grammes 
of  white  Marseilles  soap  in  1£  liters  of  distilled 
warm  water,  filter  both  solutions,  mix,  wash 
the  resulting  precipitate  frequently  with  dis- 
tilled water,  and,  after  removing  the  moisture 
from  it  as  much  as  possible,  melt  1  part  of  it 
together  with  1£  parts  of  the  best  olive  oil  with 
a  steam  evaporating  apparatus,  and  triturate 
into  a  white,  smooth  ointment  in  a  mortar, 
which  then  possesses  all  the  excellent  mild  and 
healing  properties  of  Hebra's  ointment.  See 
Emplastrum  Plumbi,  page  441. 

Eisner's  modification,  approved  by  L.  A. 
Duhring,  is  as  follows.  One  part  of  freshly 
precipitated  (from  lead  acetate)  pure  white 
lead  hydroxide  is  rubbed  with  two  parts  of 
water,  and  mixed  well  with  six  parts  of  the 
best  Lucca  olive  oil.  It  should  be  stirred  for 
about  two  hours  over  a  hot  water  bath,  and 
cooled  with  constant  stirring  until  the  proper 
consistence  is  obtained.  While  cooling,  a 
drachm  of  oil  of  lavender  is  to  be  added  to 
each  half-pound  of  ointment.  (M.  T.  G.,  May  7, 
1881.) 

UNGUENTUM  EUCALYPTI.  Br. 

EUCALYPTUS  OINTMENT 

( un-guen'tum    eu-ca-lyp'ti ) 

rommade  d'Eucalypte,  Fr. ;    Eukalyptussalbe,  O. 

"  Oil  of  Eucalyptus,  1  ounce  (Imperial)  or 
30  grammes;  Hard  Paraffin,  4  ounces  (Imp.) 
or  120  grammes;  Soft  Paraffin,  white,  5  ounces 
(Imp.)  or  150  grammes.  Melt  the  Hard  and 
Soft  Paraffins  together ;  add  the  Oil  of  Eucalyp- 
tus ;  stir  until  cold."  Br. 

This  ointment  is  used  as  a  stimulant  to  in- 
dolent ulcers  and  in  skin  diseases. 

UNGUENTUM  GALLvE.  U.  S.,  Br. 

NUTGALL  OINTMENT 

( un-guen'tum    gal'lae ) 

Gall  Ointment ;  Ointment  of  Galls ;  Pommade  de 
Noix  de  Galle,  Fr.;  Galliipfelsalbe,  G. 

* "  Nutgall,  in  very  fine  powder,  twenty 
grammes  [or  309  grams] ;  Ointment,  eighty 
grammes  [or  2  ounces  av.,  360  grains],  to  make 
one  hundred  grammes  [or  3  ounces  av.,  231 
grains].  Rub  the  Nutgall  with  the  Ointment, 
gradually  added,  until  they  are  thoroughly 
mixed.  Avoid  the  use  of  metallic  utensils." 
U.  S. 

"  Galls,  in  very  fine  powder,  1  ounce  (Im- 
perial) or  30  grammes;  Benzoated  Lard,  4 
ounces  (Imp.)  or  120  grammes.  Mix  by  trit- 
uration." Br. 


Care  should  be  taken  to  have  the  nutgall 
in  very  fine  powder  and  thoroughly  sifted. 
This  ointment  is  used  chiefly  in  piles  and  pro- 
lapsus ani,  and  in  flabby  or  indolent  ulcers. 

Off.  Prep. — Unguentum  Gallse  cum  Opio,  Br. 

UNGUENTUM  GALL/E  CUM  OPIO.  Br. 

GALL  AND  OPIUM  OINTMENT 

(un-guen'tum  gal'lse  cum  o'pi-o) 

"  Gall  Ointment,  925  grains  or  92.5  gram- 
mes; Opium,  in  very  fine  powder,  75  grains  or 
7.5  grammes.  Mix  by  trituration.  100  parts 
of  this  Ointment  contain  1\  parts  of  Opium." 
Br. 

This  combination  of  galls  and  opium  is  some- 
times employed  for  hemorrhoids.  From  half 
a  drachm  to  a  drachm  of  camphor  is  sometimes 
added. 

UNGUENTUM  GLYCERINI  PLUMBI 
SUBACETATIS.  Br. 

LEAD  SUBACETATE  OINTMENT 

(un-guen'tum   glyg-e-rl'nl  plum'bi  sub-ag-e-ta'tLs ) 

"  Glycerin  of  Lead  Subacetate,  1  ounce  (Im- 
perial) or  30  grammes;  Paraffin  Ointment, 
white,  5  ounces  (Imp.)  or  150  grammes.  Mix." 
Br. 

This  ointment  has  therapeutic  properties  sim- 
ilar to  those  of  Goulard's  cerate. 

UNGUENTUM  HAMAMELIDIS.   Br. 

HAMAMELIS  OINTMENT 

(un-guen'tum    ham-a-meTi-dls) 

Pommade  de  Hamamelis,  Fr.;  Hamamelissalbe,  G. 

"  Liquid  Extract  of  Hamamelis,  $  fl.  ounce 
(Imperial  measure)  or  10  cubic  centimetres; 
Hydrous  Wool  Eat,  2J  ounces  (Imp.)  or  90 
grammes.    Mix."   Br. 

This  was  one  of  the  "Additions "  to  the 
British  Pharmacopoeia,  1885,  and  afterwards 
introduced  into  the  Br.  Pharm.  1898.  It  is,  in 
our  opinion,  of  doubtful  utility,  but  may  be 
rubbed  in  over  sprains. 

UNGUENTUM    HYDRARGYRI. 
U.  S.,  Br. 

MERCURIAL  OINTMENT      [Blue  Ointment] 

( un-guen'tum    hy-driir'gy-ri ) 

Mercury  Ointment :  Unguentum  Mereuriale.  s.  Nea- 
politanicum  ;  Pommade  mercurielle  &  parties  6gales, 
Onguent  mereuriel  double,  Onguent  Napolitain,  Fr. 
Cod. ;  Pommade  napolitaine,  Fr. ;  Unguentum  Hy- 
drargyri Cinereum,  P.  G.;  Graue  Quecksilbersalbe,  G. 

* "  Mercury,  five  hundred  grammes  [or  17 
ounces  av.,  279  grains]  ;  Oleate  of  Mercury, 
twenty    grammes    [or    309    grains]  ;    Prepared 
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Suet,  two  hundred  and  thirty  grammes  [or  8 
ounces  av.,  49  grains] ;  Benzoinated  Lard,  two 
hundred  and  fifty  grammes  [or  8  ounces  av., 
358  grains],  to  make  one  thousand  grammes  [or 
35  ounces  av.,  120  grains].  Triturate  the 
Oleate  of  Mercury  in  a  warm  mortar,  add 
the  Mercury  gradually  by  means  of  a  pipette, 
and  when  the  globules  are  completely  divided 
and  distributed,  set  it  aside  for  about  fifteen 
minutes.  Melt  the  Lard  and  Suet,  allow  the 
mixture  to  partially  cool,  and  add  about 
twenty-five  grammes  [or  386  grains]  of  it  to  the 
mercurial  mixture,  and  continue  the  trituration 
until  globules  are  no  longer  visible  under  a 
lens  magnifying  ten  diameters.  Then  add  the 
remainder  of  the  Lard  and  Suet  and  mix  thor- 
oughly."   U.  S. 

Assay.  U.  S.  (8th  Rev.)— "Weigh  10  Gm. 
of  Mercurial  Ointment  in  a  tared  dish,  melt  it, 
then  remove  it  from  the  fire  and  add  50  Cc.  of 
warm  petroleum  benzin.  Stir  the  mixture  well, 
allow  the  Mercury  to  settle  completely,  and 
decant  the  petroleum  benzin.  Wash  the  residue 
with  successive  portions  of  10  Cc.  each  of  warm 
petroleum  benzin  until  it  is  entirely  free  from 
fatty  matte?-,  carefully  retain  all  of  the  sepa- 
rated Mercury  in  the  dish,  and  allow  all  ti 
of  the  benzin  to  evaporate.  Add  to  the  residue 
10  Cc.  of  diluted  hydrochloric  acid,  heat  it 
gently  and  stir  with  a  glass  rod  until  the  Mer- 
cury collects  in  a  globule.  Pour  olf  the  acid, 
warm  the  Mercury  with  a  little  distilled  water, 
dry  the  globule  on  bibulous  paper,  and  weigh. 
The  Mercury  should  weigh  not  less  than  4.9 
Gm."  U.  S. 

"Mercury,  1  pound  (Imperial)  or  1G0  gram- 
mes; Lard,  1  pound  (Imp.)  or  160  grammes; 
Prepared  Suet,  1  ounce  (Imp.)  or  10  grammes. 
Triturate  until  metallic  globules  cease  to  be 
visible."    Br. 

The  Pharmacopoeias  unite  at  present  in 
recognizing  but  one  strong  mercurial  ointment, 
which  contains  practically  equal  weights  of 
mercury  and  fatty  matter.  When  the  physi- 
cian wishes  a  weaker  preparation,  he  may  di- 
rect the  ointment  to  be  diluted  with  such  a 
proportion  of  lard  as  may  answer  his  purpose, 
or  may  use  the  Blue  Ointment  (Unguentum 
Hydrargyri  Dilutum,  page  1312),  which  con- 
tains about  33  per  cent,  of  mercury. 

The  U.  S.  official  formula  is  particularly 
adapted  to  the  extemporaneous  preparation  of 
this  ointment,  it  having  been  shown  that  the 
extinguishment  of  the  mercury  is  facilitated  by 
the  use  of  oleate  of  mercury,  while  its  pres- 
ence undoubtedly  adds  to  the  efficiency  of  the 
ointment.  Oleic  acid  was  suggested  by  Leo 
Eliel  (see  Indiana  Pharmacist,  1888)  in  the 
proportion  of  1  per  cent,  for  the  extinction  of 
the  mercury.  The  addition  of  4  per  cent,  of 
compound  tincture  of  benzoin  aids  in  the 
preservation  of  the  ointment.  The  trituration 
should  not  be  accompanied  with  pressure,  a 
light,  rapid  motion  of  the  pestle  being  most 
effective.  In  the  preparation  of  mercurial 
ointment,    care   is   requisite    that    the   mercury 


should  be  completely  extinguished.  The  trit- 
uration is  usually  performed  upon  the  large 
scale  in  a  marble  mortar,  as  it  is  difficult  to 
keep  iron  so  clean  as  not  to  impart  more  or 
less  oxide  to  the  ointment.  The  mercury  is 
known  to  be  extinguished  when  a  portion  of 
the  mass,  rubbed  upon  paper  or  the  back  of 
the  hand,  exhibits  no  metallic  globules  under  a 
magnifying  glass  of  ten  diameters.  The  opera- 
tion cannot  be  considered  as  satisfactorily 
accomplished  when  the  globules  are  invisible 
merely  to  the  naked  eye.  To  facilitate  the 
process,  which  is  very  tedious,  the  addition  of 
various  substances  has  been  proposed,  calcu- 
lated to  hasten  t  he  disappearance  of  the  metal. 
Turpentine  and  sulphur  have  been  employed, 
but  are  inadmissible, — the  former  because  it 
renders  the  ointment  too  irritating,  the  latter 
because  it  forms  with  the  mercury  an  active 
sulphide.  Their  presence  in  the  ointment  may 
be  detected  by  the  peculiar  odor  which  they 
respectively  emit  when  exposed  to  heat.  Sul- 
phur, moreover,  gives  the  ointment  a  darker 
color.  Rancidity  in  the  lard  facilitates  the  ex- 
tinguishment of  the  mercury,  but  is  liable  to 
the  same  objection  as  turpentine,  only  to  a 
greater  degree.  Guibourt  recommended  the 
addition  of  one-sixteenth  of  old  mercurial  oint- 
ment.1 Simon  in  proposed  the  use  of  lard 
which  lias  been  exposed  in  thin  layers  to  a 
damp  air  tor  fifteen  days.  This  facilitates  the 
extinguishment  of  the  metal,  but  probably 
renders  the  preparation  more  irritant  by  the 
chemical  alteration  of  the  lard.  The  following 
plan  of  preparing  the  ointment  was  proposed 
by  Chevallier.  A  pound  of  mercury,  and  half  a 
pound  of  fresh  lard,  previously  melted,  are 
introduced  into  a  stone  or  glass  bottle,  shaken 
till  the  mixture  acquires  the  consistence  of  a 
very  thick  syrup,  then  poured  into  a  mortar, 
and  incorporated,  by  constant  stirring,  with 
an  additional  half-pound  of  lard.  In  this 
manner,  according  to  Chevallier,  a  perfect 
ointment  may  be  made  in  half  an  hour.  E.  R. 
Squibb  prepares  this  ointment  by  succussion  in 
an  apparatus  which  agitates  the  mixture  of 
fats  and  mercury  until  the  metal  is  extin- 
guished. When  prepared  with  lard  alone,  the 
ointment  is  liable,  in  hot  weather,  to  become  so 
soft  as  to  allow  the  metal  to  separate.    Hence 


1  It  appears  that  J.  Higginbottom  made  known,  so 
long  ago  as  the  year  1814,  this  mode  of  extinguishing 
mercury.  He  recommends  that  equal  weights  of  the 
old  ointment  and  of  mercury  should  be  rubbed  to- 
gether, till  the  globules  quite  disappear,  and  the 
requisite  proportion  of  lard  then  added.  It  is  not 
necessary  that  the  mercurial  ointment  should  be  ran- 
cid. (P.  J.,  xvi.  215.)  For  a  process  recommended 
by  J.  M.  Maisch,  of  which  the  peculiarity  is  the  use 
of  mercury  passed  through  chamois  leather,  so  as  to 
be  sprinkled  in  minute  division  over  the  fat,  see  A.  ,/. 
P.  (xxviil.  107),  and  for  another  by  E.  H.  Hance,  In 
which  melted  spermaceti  is  employed  as  the  extin- 
guishing material,  and  which  is  said  to  answer  well 
for  small  quantities,  see  the  same  journal  (xxix.  15). 
M.  B.  Mouchon  uses  wax  or  stearin  to  facilitate  extin- 
guishment, and  recommends  benzoinated  lard  as  the 
vehicle.  (Journ.  de  Chim.  Med.,  Nov.  1856,  p.  652.) 
Geo.  Boyle  uses  a  portion  of  old  mercurial  ointment 
and  ether.  (A.  J.  P.,  xlvi.  561.)  Melseur  affirms 
that  the  addition  of  glycerin  very  materially  hastens 
the  process.      (P.  J.,  1871,  p.  339.) 
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the  official  use  of  suet,  and  even  a  larger  pro- 
portion might  be  employed,  during  the  summer 
season.1  Christison  states  that  the  better  plan 
is  not  to  complete  the  process  by  a  continuous 
trituration,  but  to  operate  for  a  short  time 
every  day  and  allow  the  ointment  in  the  mean- 
time to  be  exposed  to  the  air.  But  so  much 
time  and  labor  are  required  in  this  process  that 
the  ointment  is  preferably  made  by  machinery 
on  the  large  scale.  The  fatty  matters,  kept  in 
the  fluid  state  by  a  heat  of  about  37.7°  C. 
(100°  F.),  are  triturated  with  the  metal  by 
means  of  two  iron  balls  which  are  driven  rap- 
idly around  in  a  circular  trough  by  steam  power. 
The  extinguishment  of  the  mercuiy  is  thus 
effected  in  about  twelve  hours.  In  buying 
from  the  manufacturer,  great  care  should  be 
exercised  by  the  pharmacist,  as  much  of  the 
commercial  ointment  contains,  less  than  the 
official  percentage  of  mercury.  Indeed,  it  is 
sometimes  found  in  the  market  without  a  trace 
of  mercury,  having  been  made  by  mixing  up 
lamp  black  with  rancid  lard  and  suet  until  the 
proper  tint  is  obtained.  A  method  of  preparing 
mercurial  ointment  proposed  by  Orosi  is  to 
precipitate  metallic  mercury,  in  the  pulverulent 
form,  from  a  solution  of  corrosive  sublimate, 
by  an  excess  of  stannous  chloride,  with  the 
addition  of  hydrochloric  acid,  and,  having 
poured  off  the  supernatant  fluid,  washed  the 
precipitate  with  warm  water,  and  dried  it  be- 
tween bibulous  paper,  to  incorporate  it  with 
the  prescribed  proportion  of  lard.  To  prevent 
the  precipitated  mercury  from  running  into 
globules,  it  is  recommended  to  cover  with  fat 
the  interior  of  the  vessel  in  which  the  precipita- 
tion takes  place.  For  an  account  of  many  ex- 
pedients that  have  been  proposed  to  facilitate 
the  extinguishment  of  the  metal,  see  a  paper  by 
Dieterich  {A.  J.  P.,  1880). 

Mercurial  ointment  has  when  freshly  pre- 
pared a  bluish  color,  which  becomes  darker 
with  age.  It  has  been  thought  to  contain  the 
mercury  in  the  state  of  mercurous  oxide,  but 
most  of  the  metal  can  be  separated  by  methods 
not  calculated  to  reduce  the  oxide,  and  it  is 
now  generally  admitted  that  by  far  the  greater 
part  of  it  exists  in  a  state  of  minute  division 
and  not  of  chemical  combination.  It  has  been 
shown,  however,  that  the  metal  is  slightly 
oxidized,  and  the  change  of  color  which  the 
ointment  undergoes  with  age  is  attributable  to 
further  oxidation.  If  the  ointment  be  kept  long 
melted  in  a  narrow  vessel,  metallic  mercury 
subsides,  and  an  oily  liquid  floats  upon  the 
surface.  After  this  has  been  filtered  so  as  to 
separate  everything  undissolved,  it  is  blackened 
by  hydrogen   sulphide,   and  yields   a  trace   of 

1  Oleum  Cinercum. — Oleum  cinereum  is  a  mercurial 
preparation  used  by  E.  Lang  in  syphilitic  complaints. 
It  is  prepared  by  triturating,  in  a  cool  place,  lard,  oil, 
and  mercury  until  the  latter  becomes  uniformly  sus- 
pended, the  finished  preparation  to  contain  20  per 
cent,  of  the  metal.  It  is  used  as  a  local  dressing, 
also  as  an  injection  to  enlarged  glands,  0.01  to  0.02 
Cc.  being  given  once  a  week  or  fortnight.  For  use 
it  is  melted  by  the  warmth  of  the  hand.  (W.  K. 
TV.,   1S8G.J  , 


mercurial  oxide  to  acetic  acid.  Christison 
states  that  he  has  examined  various  samples 
of  the  ointment,  and  never  failed  to  detect 
mercurial  oxides,  and  he  has  inferred  from  his 
observations  that  the  oxide  amounts  to  rather 
more  than  1  per  cent.  But  the  proportion  is 
variable,  according  to  the  age  and  mode  of 
preparation  of  the  ointment.  It  scarcely  ad- 
mits of  a  doubt  that  the  mercurial  oxide  formed 
enters  into  chemical  combination  with  the  lard 
or  one  of  its  fatty  acids.  Donovan  advanced 
the  idea  that  the  medicinal  activity  of  the 
ointment  depended  exclusively  on  this  com- 
pound of  the  lard  with  the  mercurial  oxide. 
An  ointment  made  by  merely  mixing  lard  and 
black  mercurial  oxide  has  not  the  same  effect, 
however,  because  there  is  no  chemical  union 
between  the  ingredients.  But  upon  exposing 
such  a  mixture  to  a  temperature  of  176.6°  C. 
(350°  F.),  and  continually  agitating  it  for  two 
hours,  he  found  that  every  ounce  of  lard  dis- 
solved and  combined  with  twenty-one  grains 
of  oxide,  and  the  resulting  compound  was 
proved  to  be  equally  effectual  with  the  com- 
mon ointment,  and  capable  of  being  introduced 
into  the  system  in  one-third  of  the  time.  It 
has  been  proposed  to  substitute  an  ointment 
thus  prepared  for  that  made  according  to  the 
official  directions,  as  being  more  manageable 
and  of  more  uniform  strength.  Care,  however, 
would  be  required  in  preparing  it  to  avoid  a 
temperature  either  too  high  or  too  low,  as  the 
former  might  decompose  the  oxide,  and  the 
latter  would  be  insufficient  to  effect  its  union 
with  the  lard.  There  would  be  danger,  also, 
that  the  lard  might  be  rendered  irritant  by 
the  influence  of  the  heat.  From  experiments 
by  a  committee  of  the  College  of  Pharmacy 
of  New  York,  it  appears  that  mercurial  oint- 
ment in  time  becomes  unequal  in  strength  in 
consequence  of  the  settling  of  the  metallic 
ingredient.  The  inference  is  that,  after  long 
standing,  the  contents  of  the  jar  should  be 
triturated,  so  as  to  restore  an  equable  strength, 
before  being  dispensed.  {A.  J.  P.,  xvi.  2.) 

Uses. — Mercurial  ointment,  when  rubbed 
upon  the  surface  of  the  body,  produces,  in 
consequence  of  its  absorption,  the  general 
effects  of  mercury  upon  the  system.  Half  to 
one  drachm  may  be  used  at  once,  in  urgent 
cases.  It  may  also  be  advantageously  em- 
ployed as  a  resolvent  in  local  affections,  as  in 
the  case  of  venereal  buboes,  and  of  chronic 
glandular  swellings,  upon  which  it  may  be  made 
to  operate  directly  by  being  applied  in  the 
course  of  the  absorbents  passing  through  the 
enlarged  glands. 

In  urgent  cases,  or  in  local  affections,  it  may 
also  be  rubbed  on  other  parts  of  the  body,  or 
applied  to  blistered  surfaces.  The  friction 
should  on  each  occasion  be  continued  till  the 
whole  of  the  ointment  is  absorbed.  When  fre- 
quently rubbed  upon  the  same  pai't,  it  is  prone 
to  produce  a  disagreeable  eruption,  which  in- 
terferes with  its  continued  application.  Mer- 
curial ointment  has  been  employed,  with  some 
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success,  to  prevent  the  maturation  of  the  small 
pox  pustule,  and  the  consequent  pitting.  For 
this  purpose  it  may  be  applied  to  the  face  or 
other  part,  thickly  spread  on  patent  lint  or 
muslin,  care  being  taken  to  prevent  the  access 
of  air  to  the  covered  part.  To  be  successful 
it  must  be  applied  before  the  third  or  fourth 
day  of  the  eruption.  The  ointment  has  been 
recommended  also  in  erysipelas  and  in  chil- 
blains.  Potassium  iodide  rubbed  with  mercurial 
ointment  is  said  to  promote  the  separation  of 
the  mercury  in  the  form  of  globules  {J.  P.  f ., 
3e  ser.,  x.  356) ;  but  the  effect  will  not  take 
place  if  the  iodide  has  been  thoroughly  dried 
and  well  powdered  and  the  ointment  is  added 
to  it  in  small  portions  at  a  time.  {Ibid.,  x.  421.) 
Off.  Prep. — Linimentum  Hydrargyri.  Br.;  Un- 
guentum Hydrargyri  Compositum,  Br.;  Unguen- 
tum Hydrargyri   Dilutum,   U.  8. 

UNGUENTUM  HYDRARGYRI  AMMO- 
NIATI. U.  S.,  Br. 

OINTMENT  OF.AMMONIATED  MERCURY 

(un-guen'tum  hy-driir'gy-ri    am-mo-ni-a'ti) 

White  Precipitate  Ointment  ;  Unguent  urn  Pneclpl- 
tatl  Albl  ;  Ointment  of  White  Precipitate;  I'ommade 
de  Chloramldure  de  Mercure,  Fr. ;  Unguentum  Hydrar- 
gyri Album,  P.  a.;  Weisse  Quecksllbcrsalbe,  Q. 

*  "Ammoniated  Mercury,  in  very  fine  pow- 
der, ten  grammes  [or  1">4  grains]  ;  White  Petro- 
latum, fifty  grammes  [or  1  ounce  av.,  S.IA 
grains] ;  Hydrous  Wool-Fat,  forty  grammes  [or 
1  ounce  av.,  180  grains],  to  make  one  hundred 
grammes  [or  3  ounces  av.,  231  grains].  Rub  the 
Ammoniated  Mercury  with  an  equal  weight  of 
the  melted  White  Petrolatum,  then  add  the 
remainder  of  the  melted  White  Petrolatum. 
mix  thoroughly  with  the  Hydrous  Wool-Fat, 
and  stir  the  mixture  until  it  oongMMt."  U.  S. 

"Ammoniated  Mercury.  1  ounce  (Imperial) 
or  30  grammes;  Paraffin  Ointment,  white,  '.) 
ounces  (Imp.)   or  270  grammes.    Mix."    Br. 

Used  chiefly  in  cutaneous  eruptions,  such  as 
psora,  porrigo,  and  herpes. 

UNGUENTUM  HYDRARGYRI  COM- 
POSITUM. Br. 

COMPOUND  MERCURY  OINTMENT 

(un-guen'tum    hy-driir'.sry-rl    com-pd$'j-tum) 

Pommade  mercurielle  composed.  Fr. :  Kampher 
Quecksilbersalbe,    ';. 

"Mercury  Ointment,  10  ounces  (Imperial)  or 
150  grammes;  Yellow  Beeswax,  6  ounces 
(Imp.)  or  90  grammes;  Olive  Oil,  6  ounces 
(Imp.)  or  90  grammes;  Camphor,  in  flowers, 
3  ounces  (Imp.)  or  45  grammes.  Mix  the  Bees- 
wax, Olive  Oil,  and  Mercury  Ointment  with 
the  aid  of  heat;  add  the  Camphor;  triturate 
until  cold."   Br. 

The  addition  of  camphor  to  mercurial  oint- 
ment has  been  thought  to  soften  it  and  pro- 
mote absorption  of  the  mercury,  but  that  it 
has  such  an  effect  is  verv  doubtful. 


UNGUENTUM  HYDRARGYRI  DILUTUM. 

U.  S. 

BLUE  OINTMENT 

(un-guen'tum    hy-driir'gy-rl   di-lu'tum) 

*  "  Mercurial  Ointment,  six  hundred  and  sev- 
enty grammes  [or  23  ounces  av.,  207  grains] ; 
Petrolatum,  three  hundred  and  thirty  gram- 
mes [or  11  ounces  av.,  280  grams],  to  make 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains].    Mix  them  thoroughly."    U.  S. 

This  ointment  was  introduced  into  the  U.  S. 
P.  (8th  Rev.)  to  supply  the  need  for  a  weaker 
preparation  than  the  official  50  per  cent,  oint- 
ment (see  Unguentum  Hydrargyri) ;  it  should 
be  kept  in  a  cool  place  in  the  summer,  as  other- 
wise the  mercury  may  separate  on  account  of 
the  softening  of  the  fatty  vehicle. 

UNGUENTUM  HYDRARGYRI  IODIDI 
RUBRI.  Br. 

MERCURIC  IODIDE  OINTMENT 

(un-gu£n'tum    hy-drar'gy-ri   I-dd'j'dl    ru'hri) 

Ointment  of  Red  Iodide  of  Mercury  :  Pommade 
d'lodure  MVrcurlnue,  I'ommade  de  Deutolodure  de 
Merc  ure,    Fr. ;   Jodquecksllbersalbe,    G. 

"  Mercuric  Iodide,  in  fine  powder,  20  grain* 
or  2  grammes;  Benzoated  Lard,  480  grains  or 
48  grammes.     Mix."    Br. 

This  ointment  is  employed  as  a  dressing  to 
indolent  scrofulous  and  syphilitic  ulcers. 

UNGUENTUM  HYDRARGYRI  NITRATIS. 
U.  S.,  Br. 

OINTMENT  OF  MERCURIC  NITRATE 
CITRINE  OINTMENT 

(un-guen'tum  hy-driir'Ky-H  nl-tra'tla) 

Unguentum  Cltrlnum;  Unguentum  Hydrargyri  Clt- 
rlnum  ;  I'ommade  Citrine,  Fr.  Cod.;  Onguent  (Mtrln, 
I'ommade  de  Nitrate  de  Mercure,  Fr. ;  Quecknllber- 
nltratsalbe,  Gelbe  Quecksllbersalbe,  O. 

•  "  Mercury,  seventy  grammes  [or  2  ounces 
av.,  205  grains] ;  Nitric  Acid,  one  hundred  and 
seventy-five  grammes  [or  5  ounces  av.,  76 
grains] ;  Lard,  free  from  water,  seven  hundred 
and  sixty  grammes  [or  26  ounces  av.,  354 
grains],  to  make  about  one  thousand  grammes 
[or  35  ounces  av.,  120  grains].  Heat  the  Lard 
in  a  capacious  glass  or  porcelain  vessel  to  a 
temperature  of  105°  C.  (221°  F.),  then  with- 
draw the  heat  and  gradually  add  seventy  gram- 
mes [or  2  ounces  av.,  205  grains]  of  the  Nitric 
Acid.  When  the  reaction  moderates,  reapply 
the  heat  until  effervescence  ceases,  and  allow 
the  mixture  to  cool  to  about  40°  C.  (104°F.). 
Having  dissolved  the  Mercury  in  the  remainder 
of  the  Nitric  Acid,  using  sufficient  heat  to 
prevent  the  solution  from  crystallizing,  add  this 
solution  to  the  Lard  mixture.  When  the  mass 
begins  to  congeal,  stir  it  thoroughly  with  a 
wooden  spatula,  until  it  is  of  a  bright  citrine 
color.  Contact  with  metallic  utensils  should  be 
avoided."    U.  S. 
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"  Mercury,  1  ounce  (Imperial)  or  100  gram- 
mes; Nitric  Acid,  3  fl.  ounces  (Imp.  meas.)  or 
300  cubic  centimetres;  Lard,  4  ounces  (Imp.) 
or  400  grammes;  Olive  Oil,  7  ounces  (Imp.)  or 
700  grammes.  Dissolve  the  Mercury  in  the 
Nitric  Acid  without  the  aid  of  heat,  agitating 
gently  from  time  to  time.  Heat  the  Lard  and 
Olive  Oil  together  on  a  sand-bath,  so  that  the 
mixture  when  transferred  to  a  heated  earthen- 
ware jar,  capable  of  holding  ten  times  the 
quantity,  shall  be  at  a  temperature  of  290°  F. 
(143:3°  C).  Add  the  cold  mercurial  solution 
very  gradually,  stirring  constantly  to  promote 
disengagement  of  the  fumes.  After  frothing 
has  ceased,  the  mixture,  which  should  have  a 
temperature  of  not  less  than  200°  F.  (93.3° 
C),  must  be  kept  stirred  until  it  is  cold.  The 
resulting  Ointment  should  be  firm  in  consist- 
ence and  have  a  pale  lemon  color."  Br. 

The  formula  for  this  ointment  was  changed 
in  the  U.  S.  P.  (8th  Rev.)  by  replacing  the 
lard  oil  with  lard;  this  in  our  opinion  is 
not  an  improvement,  as  the  present  ointment  is 
too  hard  in  cold  weather  and  more  disposed  to 
granulate  than  the  ointment  of  theU.  S.  P.  1890. 
The  introduction  of  a  diluted  citrine  ointment 
into  the  Pharmacopoeia  similar  to  the  one  in  the 
British  Pharmacopoeia  would  prove  a  great 
convenience. 

The  chemical  changes  which  take  place  in 
the  preparation  of  this  ointment  are  not  pre- 
cisely known.  They  differ  somewhat  according 
to  the  circumstances  under  which  the  operation 
is  performed;  for  example,  according  to  the 
proportion  and  strength  of  the  acid,  the  nature 
of  the  fatty  matter,  and  the  degree  of  heat  em- 
ployed. In  the  British  process  and  that  of 
the  U.  S.  P.  1870  the  mercury,  in  the  first  step 
of  the  process,  is  converted  into  a  mixture 
of  mercuric  and  mercurous  nitrate  by  the  addi- 
tion of  nitric  acid  in  excess,  with  the  loss  of 
some  of  the  free  nitric  acid  through  deoxidation. 
When  the  acid  mercurial  solution  is  added  to 
the  fatty  matter,  a  reaction  takes  place,  which 
results  in  the  fat  being  oxidized  at  the  expense 
of  the  free  nitric  acid,  nitrogen  dioxide  and  ni- 
trogen tetroxide  being  at  the  same  time  liberated, 
and  the  olein  of  the  fat  is  converted  into  elaidin, 
which  change  is  recognized  by  the  beautiful 
orange  color  of  the  fat.  But  the  degree  to 
which  these  changes  take  place  is  influenced 
greatly  by  the  temperature  to  which  the  mixture 
is  exposed.  If  this  be  low,  there  is  little  or 
no  escape  of  gas ;  if  elevated,  there  is  a  copious 
evolution  of  nitrous  fumes.  In  the  former  case 
the  changes  are  obviously  less  considerable  than 
in   the   latter. 

As  formerly  prepared,  this  ointment,  though 
at  first  beautifully  yellow  and  of  the  proper 
consistence,  soon  began  to  change,  acquiring 
in  time  a  dirty-greenish  and  mottled  color,  and 
becoming  so  hard  and  friable  as  to  be  unfit  for 
use  unless  mixed  with  lard.  These  results  were 
ascribed  to  various  causes,  and  many  dif- 
ferent modifications  of  the  process  were  pro- 
posed  in   order  to  obviate  them.     The  U.   S. 

(83) 


process  of  1850  was  based  upon  the  fact  that 
the  olive  oil  of  the  former  British  process  is 
hardened  by  nitrous  acid  or  mercuric  nitrate, 
while  the  same  effect  is  not  produced  upon 
neat's-foot  oil.  As  at  first  published,  the  pro- 
cess was  defective  in  the  direction  to  add  the 
mercurial  solution  to  the  mixed  oleaginous 
fluid  when  it  begins  to  stiffen  on  cooling.  When 
this  direction  was  complied  with,  at  least  with 
the  acid  of  the  ordinary  strength,  the  prepara- 
tion had  a  brown  color  and  a  semi-liquid  con- 
sistence, but  with  some  modifications,  such  as 
were  introduced  into  the  revised  formula  of  the 
Pharmacopoeia  of  1860,  the  process  yielded  an 
excellent  ointment,  which,  though  it  sometimes 
assumed  a  greenish  color  on  exposure,  retained 
permanently  a  soft  unctuous  consistence.  We 
have  had  specimens  of  the  ointment  in  our 
possession  for  several  years  which  have  re- 
tained a  uniform  yellowish  color  and  a  perfectly 
good  unctuous  consistence.  R.  Rother,  how- 
ever, affirmed  that  the  fault  was  not  in  the 
components,  but  in  the  processes  of  the  official 
formula  of  1870  {A.  J.  P.,  xlii.  420),  espe- 
cially in  the  use  of  too  high  a  temperature,1  and 
these  views  have  been  confirmed  by  ample  ex- 
perience. The  present  official  process  was  based 
on  Rother's  formula,  and  the  value  of  this  pro- 
cess lies  principally  in  the  fact  that  the  olein  of 
the  oil  is  first  converted  into  elaidin  by  the  ad- 
dition of  nitric  acid  alone  and  the  application  of 
heat,  and  when  the  reaction  has  ceased  and  the 
basis  of  citrine  ointment,  as  it  might  be  called, 
is  prepared,  and  nearly  cold,  the  mercurial 
solution  is  added.  In  this  way  decomposition 
of  the  mercuric  nitrate  is  avoided,  as  it  is  not 
subjected  to  heat,  and  the  result  is  an  ointment 
which  will  retain  its  color  and  consistence  a 
long  time.  The  drying  vegetable  oils  appear, 
like  olive  oil,  to  be  converted  by  nitrous  acid 
or  mercuric  nitrate  into  elaidin,  and  it  was  a 
fair  inference  that  they  might  be  employed 
advantageously  in  the  preparation  of  citrine 
ointment.  Accordingly,  Fessenden  of  North 
Carolina,  stated,  in  an  inaugural  essay,  that 
he  substituted  linseed  oil  for  the  neat's-foot  oil, 
and  succeeded  in  obtaining  a  perfectly  good  and 
durable  ointment.  Falieres  has  found  the  oil 
of  the  ground  nut  {Arachis  hypogcea)  to  answer 
very  well.  (P.  J.,  1873,  p.  1031.)  Purified 
cotton  seed  oil  makes  an  excellent  vehicle. 
Washed  butter  is  frequently  used  as  the  fat. 

1  R.  Rother's  formula  is  as  follows  :  "  Take  of  Mer- 
cury 1%  troyounces ;  Nitric  Acid,  sp.gr.  1.42,  3y2  troy- 
ounces;  Lard,  pure,  16ya  troyounces.  Dissolve  the 
Mercury  In  900  grains  of  the  Nitric  Acid,  with  the 
aid   of  heat,    and   keep  the  solution  gently   warm   to 

Erevent  crystallization  before  it  is  used.  Melt  the 
ard  In  a  suitable  vessel,  with  a  moderate  heat ; 
then  add  the  remainder  of  the  Nitric  Acid,  and  con- 
tinue the  heat,  without  stirring  the  mixture,  as  long 
as  moderate  effervescence  continues :  but  if  this  be- 
comes too  violent,  remove  the  mixture  from  the  fire, 
and  replace  it  only  when  the  action  slackens  too  much. 
Finallv.  when  effervescence  ceases,  and  the  liquid  only 
boils  even  under  an  increased  h?at,  remove  the  mix- 
ture from  the  fire  altogether ;  and  when  it  beglrs  to 
stiffen,  add  the  mercurial  solution  and  mix  thor- 
oughly." (A.  J.  P..  xlti.  420.)  (For  a  formula  in 
which  neat's-foot  oil  is  used,  asserted  by  Thos.  J. 
Covell  to  be  superior  to  the  official,  and  for  a  bibli- 
ography of  the  subject,  see  A.  J.  P.,  xlii.  211.) 
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In  the  British  process,  when  the  fatty  matter 
and  the  mercurial  solution  are  mixed,  care 
must  be  taken  that  the  heat  applied  be  not  too 
great.  Gas  is  extricated  at  82.2°  C.  (180°  F.), 
and  at  100°  C.  (212°  F.)  escapes  so  abundantly 
that  the  mixture  boils  over  unless  the  vessel  is 
very  large.  (Alsop.)  Besides,  if  the  heat  be 
too  great,  a  portion  of  the  mercury  will  be 
reduced,  and  the  color  of  the  ointment  impaired. 
When  large  quantities  of  materials  are  operated 
upon,  the  reaction  which  occurs  produces  of 
itself  a  sufficient  heat,  but  in  ordinary  cases 
the  temperature  should  be  kept  at  about  87.7° 
C.  (190°  F.)  by  means  of  a  water  bath,  and  if 
it  exceed  96.1°  C.  (205°  F.)  should  be  reduced. 
It  should  always  be  sufficient  to  produce 
a  copious  extrication  of  gas.  The  ointment 
should  be  prepared  in  a  glass,  porcelain, 
or  well-glazed  earthen  vessel,  and  a  glass  rod 
or  a  wooden  spatula  should  be  employed  for 
stirring  the  mixture.  Under  no  circumstances 
should  an  iron  or  steel  spatula  or  stirrer  be 
used  in  its  preparation,  because  of  the  dis- 
coloration due  to  the  action  of  the  acid  upon  the 
iron. 

Uses — This  ointment  is  much  and  very  advan- 
tageously employed,  as  a  stimulant  and  altera- 
tive application,  in  porrigo  or  tinea  capitis, 
impetigo  larvalis  or  crusta  lactea,  psoriasis  and 
pityriasis,  certain  forms  of  chronic  eczema, 
psorophthalmia  and  inflammation  of  the  eye  and 
eyelids  connected  with  porrigo  of  the  face  or 
scalp,  and  various  other  ulcerative  and  eruptive 
affections.  It  should  be  diluted  with  lard,  unless 
in  cases  which  require  a  very  stimulant  appli- 
cation. Some  care  Is  requisite  in  its  use,  to 
avoid  the  risk  of  salivation.  When  hard  and 
friable,  it  must  be  rubbed  up  with  fresh  lard 
before  it  can  be  applied.  An  ointment  pre- 
pared with  lard  and  nitric  acid,  called  Alyon's 
ointment,  after  the  person  who  first  prepared 
it,  was  formerly  much  used  in  cases  similar 
to  those  in  which  the  citrine  ointment  is  now 
employed.  The  ointment  of  nitric  acid  of  the 
former  Edinburgh  and  Dublin  Pharmacopoeias 
was  of  this  character. 

Off.  Prep. — Unguentum  Hydrargyri  Nitratis 
Dilutum,  Br. 

UNGUENTUM  HYDRARGYRI  NITRATIS 
DILUTUM.  Br. 

DILUTED  MERCURIC  NITRATE  OINTMENT 

(un-guen'tom   hy-drar'gy-rl    nl-tr&'tls    dl-lil'tilm) 

"  Mercuric  Nitrate  Ointment,  1  ounce  (Impe- 
rial) or  25  grammes;  Soft  Paraffin,  yellow,  4 
ounces  (Imp.)  or  100  grammes.    Mix."   Br. 

UNGUENTUM  HYDRARGYRI  OLEATIS. 
Br. 

MERCURIC  OLEATE  OINTMENT 

(un-guen'tum   hy-draVgy-ri    o-le-a'tis) 

Pommade  d'Oleate  Mercurique,  Fr.;  Quecksilber- 
oleatsalbe,    O. 


"Mercuric  Oleate,  1  ounce  (Imperial)  or  20 
grammes;  Benzoated.  Lard,  3  ounces  (Imp>) 
or  60  grammes.    Mix."  Br. 

UNGUENTUM  HYDRARGYRI  OXIDI 
FLA VI.  U.  S.,  Br. 

OINTMENT  OF  YELLOW  MERCURIC  OXIDE 

( un-gu^n'tam   hy-drar'gy-rl  6x'j-dl   fla'vl) 

Yellow  Mercuric  Oxide  Ointment ;  Pommade  d'oxyde 
mercurique  jaune,  Fr. ;  Gelbe  Quecksilberoxydsalbe,  O. 

*  "  Yellow  Mercuric  Oxide,  in  very  fine  pow- 
der, ten  grammes  [or  154  grains] ;  Water,  ten 
grammes  [or  154  grains] ;  Hydrous  Wool-Fat, 
forty  grammes  [or  1  ounce  av.,  180  grains] ; 
Petrolatum,  forty  grammes  [or  1  ounce  av., 
180  grains],  to  make  one  hundred  grammes 
[or  3  ounces  av.,  231  grains].  Triturate  the 
Yellow  Mercuric  Oxide  with  the  Water  until 
the  mixture  is  perfectly  smooth,  then  add  the 
Hydrous  Wool-Fat  in  divided  portions,  and 
incorporate  thoroughly  with  the  Petrolatum, 
avoiding  contact  with  metallic  utensils."  U.  S. 

"  Yellow  Mercuric  Oxide,  in  very  fine  pow- 
der, 10  grains  or  0.5  gramme;  Soft  Paraffin, 
yellow,  490  grains  or  24.5  grammes.  Mix." 
Br. 

TheU.  S.  P.  (8th  Rev.)  process  is  an  improve- 
ment over  the  former  U.  S.  P.  1890  method 
because  of  the  use  of  water,  hydrous  wool-fat 
and   petrolatum   in   place  of  simple  ointment. 

The  unctuous  vehicle  of  this  ointment,  with- 
out being  so  liquid  as  to  allow  the  powder  to 
subside,  must  yet  melt  at  the  heat  of  the  body, 
and  thus,  when  introduced  into  the  eye,  spread 
equably  over  the  surface.  It  should,  more- 
over, be  as  far  as  possible  chemically  indif- 
ferent to  the  oxide,  and,  while  perfectly  bland 
in  its  proper  state,  should  not  be  liable  to  be- 
come irritating  by  rancidity.  For  medicinal 
properties,  see  Unguentum  Hydrargyri  Oxidi 
Rubri. 

UNGUENTUM    HYDRARGYRI  OXIDI 
RUBRI.  U.  S.,  Br. 

OINTMENT  OF  RED  MERCURIC  OXIDE 
[Red  Precipitate  Ointment] 

(yn-gu6n'tum  hy-drar'gy-rl   ox'i-di   rft'brl) 

Unguentum  Praeclpitati  Rubri  :  Pommade  d'oxyde 
rouge  de  Mercure,  Fr.  Cod. ;  Pommade  de  Lyon,  Pom- 
made de  Preciplte  rouge,  Baume  ophthalmlque  rouge, 
Fr. ;  Unguentum  Hydrargyri  Rubrum,  P.  O. ;  Rothe 
Quecksilberealbe,  O. 

*  "  Red  Mercuric  Oxide,  in  very  fine  powder, 
ten  grammes  [or  154  grains] ;  Water,  ten 
grammes  [or  154  grains] ;  Hydrous  Wool-Fat, 
forty  grammes  [or  1  ounce  av.,  180  grains] ; 
Petrolatum,  forty  grammes  [or  1  ounce  av.,  180 
grains],  to  make  one  hundred  grammes  [or 
3  ounces  av.,  231  grains].  Triturate  the  Red 
Mercuric  Oxide  with  the  Water  until  the  mix- 
ture is  perfectly  smooth  and  absolutely  free 
from  gritty  particles,  then  add  the  Hydrous 
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Wool-Fat  in  divided  portions,  and  incorporate 
thoroughly  with  the  Petrolatum.  Contact  with 
metallic  utensils  should  be  avoided."   U.  S. 

"Red  Mercuric  Oxide,  in  very  fine  powder, 
i  ounce  (Imperial)  or  10  grammes;  Paraffin 
Ointment,  yellow,  2£  ounces  (Imp.)  or  90 
grammes.    Mix."    Br. 

The  red  mercuric  oxide  here  referred  to  is 
that  prepared  from  the  nitrate  and  usually 
called  red  precipitate.  It  is  important  that 
the  oxide  should  be  thoroughly  pulverized  be- 
fore being  mixed  with  the  lard,  as  otherwise 
it  might  prove  injurious  in  cases  of  opththal- 
mia,  in  which  it  is  sometimes  used.  When 
great  care  is  taken  to  have  the  red  oxide  very 
finely  pulverized,  the  color  is  more  yellowish 
than  is  usual.  This  ointment  loses  its  fine  red 
color  when  long  kept,  probably  in  consequence 
of  the  conversion  of  the  red  oxide  into  the 
black,  or  its  reduction  to  the  metallic  state. 
It  is  best  to  prepare  it  in  small  quantities  at  a 
time.  We  have  been  informed  that  if  the 
preparation  be  made  by  mixing  the  red  oxide 
with  poplar  bud  ointment  it  will  keep  a  long 
time  without  change.  According  to  R.  H. 
Stabler  of  Alexandria,  Ya.,  an  equally  effectual 
method  is  to  mix  two  drops  of  solution  of 
jjotassium  hydroxide  with  each  ounce  of  the 
ointment  when  prepared  (A.  J.  P.,  xxiii.  123)  ; 
but  Julius  Kalish  states  that  this  is  not  effect- 
ual. Emil  Martin  states  that  if  a  mixture  of 
six  parts  of  castor  oil  to  two  of  wax  be  used 
as  the  basis  of  the  ointment  the  red  color  will 
remain  unchanged  for  years.  (A.  J.  P.,  xliv. 
202.)  Kalish  substitutes  oil  of  sweet  almond 
for  the  castor  oil,  on  account  of  the  unpleasant 
odor  of  the  latter.  (A.  J.  P.,  xlv.  69.)  The 
U.  S.  P.  (8th  Rev.)  process  is  an  improvement 
over  the  process  of  the  U.  S.  P.  1890  partic- 
ular^ in  the  choice  of  the  vehicle.  Ointment 
of  red  mercuric  oxide  is  a  highly  useful  stimu- 
lating ointment,  much  employed  in  indolent 
and  foul  ulcers,  in  porrigo  of  the  scalp,  and 
in  psorophthalmia  and  chronic  conjunctival 
opththalmia,  especially  when  attended  with 
thickening  of  the  inner  membrane  of  the  eye- 
lids, or  with  specks  upon  the  cornea,  but  it  is 
rapidly  being  supplanted  by  the  ointment  of 
yellow  mercuric  oxide,  because  the  latter  can 
be  made  smoother  and  less  irritating,  and  has 
the  same  chemical  composition  and  properties. 
It  may  be  diluted  with  lard  if  found  too  stimu- 
lating. 

UNGUENTUM  HYDRARGYRI  SUB- 
CHLORIDI. Br. 

MERCUROUS  CHLORIDE  OINTMENT 

(un-guen'tilm  hy-drar'gy-ri    siib-ehlo'rj-dl) 

Unguentum  Calomelanos.  Br.  1864 :  Ointment  of 
Subchlorlde  of  Mercury  ;  Ointment  of  Calomel  :  Pom- 
made  de  Chlorure  Me'rcureux,  Pommade  de  Calomel, 
Pommade  de  Calomglas,  Fr. ;  Quecksilberchloriirsalbe, 
O. 

"Mercurous  Chloride,  \  ounce  (Imperial)  or 
10  grammes;  Benzoated  Lard,  2\  ounces  (Imp.) 
or  90  grammes.    Mix."   Br. 


There  is  little  occasion  for  such  a  prepara- 
tion as  this.  Calomel  is  much  inferior  to  the 
mercurial  ointment  for  affecting  the  system  by 
inunction,  and  as  an  application  to  ulcerated 
surfaces  the  form  of  cerate  would  be  better. 
It  may,  however,  be  useful  in  certain  cutaneous 
eruptions. 

UNGUENTUM  IODI.  U.  S.,  Br. 

IODINE  OINTMENT 

( un-guen'tuni  i-6'di) 

Unguentum  Iodinii,  U.  8.  1870  ;  Pommade  d'lodure 
de  potassium  iodure,  Fr.  Cod.;  Pommade  d'lode, 
Fr. ;   Jodsalbe,    O. 

*  "  Iodine,  four  grammes  [or  62  grains] ; 
Potassium  Iodide,  four  grammes  [or  62  grains] ; 
Glycerin,  twelve  grammes  [or  185  grains] ;  Ben- 
zoinated  Lard,  eighty  grammes  [or  2  ounces  av., 
360  grains],  to  make  one  hundred  grammes  [or 
3  ounces  av.,  231  grains].  Triturate  the  Iodine 
and  Potassium  Iodide  in  a  glass  mortar  with 
the  Glycerin  until  dissolved,  then  gradually  in- 
corporate the  Benzoinated  Lard  and  mix  thor- 
oughly, avoiding  the  use  of  a  metallic  spatula. 
This  Ointment  should  be  freshly  made  when 
required."    U.  S.1 

"  Iodine,  20  grains  or  1  gramme ;  Potassium 
Iodide,  20  grains  or  1  gramme;  Glycerin,  60 
grains  or  3  grammes;  Lard,  400  grains  or 
20  grammes.  Triturate  the  Iodine,  Potassium 
Iodide,  and  Glycerin,  in  a  glass  or  porcelain 
mortar;  add  the  Lard  gradually.  Mix."  Br. 
The  object  of  the  potassium  iodide  and  water 
in  the  U.  S.  1890  process  was  to  bring  the 
iodine  into  a  state  in  which  it  may  be  equably 
incorporated  with  the  lard.  They  were  found 
to  answer  better  in  practice  than  the  alcohol 
formerly  used,  but  glycerin,  as  directed  in  the 
U.  S.  Pharm.  (8th  Rev.)  process,  answers  still 
better. 

The  proportion  of  potassium  iodide  was  in- 
creased from  1  Gm.  to  4  Gm.  in  the  U.  S.  P. 
(8th  Rev.)  and  glycerin  (12  per  cent.)  added. 
When  rubbed  upon  the  skin  it  imparts  to  it  an 
orange  color,  which,  however,  slowly  disappears 
with  the  evaporation  of  the  iodine.  It  is  use- 
ful as  a  local  application  in  goitre,  scrofulous 
swellings  of  the  glands,  and  other  chronic  tume- 
factions, internal  or  external,  operating  prob- 
ably through  the  medium  of  absorption.  When 
continued  for  some  time  it  occasionally  pro- 
duces a  pustular  eruption  upon  the  portion  of 
skin  to  which  it  is  applied.  It  has  also  been 
recommended  in  chilblains.  The  ointment 
should  be  prepared  only  when  wanted  for  use, 
for  it  undergoes  change  if  kept,  losing  its 
deep  orange-brown  color,  and  becoming  pale 
upon  its  surface. 


1  Unguentum  Iodinii  Compositum.  U.  S.  1870. 
"  Take  of  Iodine  fifteen  grains :  Iodide  of  Potassium 
thirty  grains:  Water  thirty  minims:  Lard  a  troy- 
ounce.  Rub  the  Iodine  and  Iodide  of  Potassium  first 
with  the  Water,  and  then  with  the  Lard,  until  they 
are  thoroughly  mixed."  U.  8.  1870. 
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UNGUENTUM  IODOFORMI.  U.  S.,  Br. 

IODOFORM  OINTMENT 

(un-guen'tum    i-o-do-for'mi) 
Pommade  d'lodoforme,   Fr.;  Jodoformsalbe,  G. 

*  "  Iodoform,  in  very  fine  powder,  ten  gram- 
mes [or  154  grains]  ;  Lard,  ninety  grammes 
[or  3  ounces  aw,  76  grains],  to  make  one  hun- 
dred grammes  [or  3  ounces  av.,  231  grains]. 
Triturate  the  Iodoform  thoroughly  with  about 
twice  its  weight  of  the  Lard,  then  incorporate 
the  remainder  of  the  Lard."   U.  S. 

"Iodoform,  in  fine  powder,  I  ounce  (Impe- 
rial) or  10  grammes;  Paraffin  Ointment,  yel- 
low, 2\  ounce*  (Imp.)  or  90  grammes.   Mix."  Br. 

It  is  important  to  have  the  iodoform  in  very 
fine  powder,  as  officially  directed,  and,  owing 
to  the  powerful  odor  of  iodoform,  it  is  usual 
to  add  oil  of  bitter  almond  or  one  of  the 
other  volatile  oils,  balsam  of  Peru,  or  a  similar 
substance,   to   render   the   odor   more   bearable. 

UNGUENTUM   PARAFFINI.  Br. 

PARAFFIN  OINTMENT 

(yn-guen'tQm    par-af-fi'nl) 
Pommade   do   Paraffin.    l'r. ;   Paraffinsalbc,   G. 

"Hard  Paraffin,  •'*  oumce$  (Imperial)  or  00 
grammes;  Soft  Paraffin,  7  otmeea  (Imp.)  or 
210  grammes,  Melt  together  in  a  shallow  evap 
orating  dish;  as  the  liquid  cools  triturate  con- 
stantly, until,  when  cold,  n  uniform  plastic 
ointment  is  produced.  When  Paraffin  Oint- 
ment is  used  as  the  basis  of  white  ointments. 
it  should  be  prepared  with  the  white  variety  of 
Soft  Paraffin;  and  when  used  in  colored  oint- 
ments it  should  be  prepared  with  the  yellow 
variety  of  Soft  Paraffin.  The  proportions  of 
Hard  and  Soft  Paraffins  in  Paraffin  Ointment 
may  be  modified  to  meet  the  exigencies  of 
climate  and  prevailing  temperature.     Br. 

This  was  recognised  by  the  Br.  Ph.  1898  for 
use  as  a  vehicle  in  the  exhibition  of  various 
medicaments ;  its  power  of  absorption  is  limited 
and  inferior  to  oleic  acid  or  lard. 

Off.  Prep. — Unguentum  Acidi  Borici,  Br. ; 
Unguentum  Acidi  Carbolici,  Br.;  Unguentum 
Acidi  Salicylici.  Br.;  Unguentum  (Jlyccrini 
Plumbi  Subacctatis.  Br. :  Unguentum  Hydrargyri 
Ammoniati,  Br.:  Unguentum  Hydrargyri  Oxidi 
Rubri,  Br.;  Unguentum  lodoformi,  Br.:  Unguen- 
tum Plumbi  Acetatis,  Br.;  Unguentum  Plumbi 
Oarbonatis,  Br. ;  Unguentum  Plumbi  lodidi,  Br. 

UNGUENTUM  PHENOLIS.  U.  S.  (Br.) 

OINTMENT  OF  PHENOL  [Unguentum  Acidi  Carbolici. 
Pharm.  1890,  Ointment  of  Carbolic  Acid] 

( un-guen'tum    phe-no'lls ) 

Unguentum  Acidi  Carbolici,  Br.:  Pommade  de 
Phenol,  Pommade  Pheniqufje.  Pommade  d'Acide  phg- 
nique,    Fr. ;    Karbolsalbe,    Phenolsalbe,    G. 

*  "  Phenol,  three  grammes  [or  46  grains]  ; 
White  Petrolatum,  ninety-seven  grammes  [or  3 


ounces  av.,  184  grains],  to  make  one  hundred 
grammes  [or  3  ounces  av.,  231  grains].  To  the 
melted  White  Petrolatum  add  the  Phenol,  and 
stir  the  mixture  until  it  begins  to  congeal."  U.  S. 

"Phenol,  i  ounce  (Imperial)  or  15  grammes; 
Glycerin,  1$  ounces  (Imp.)  or  45  grammes; 
Paraffin  Ointment,  white,  10£  ounces  (Imp.) 
or  315  grammes.  Dissolve  the  Phenol  in  the 
Glycerin;  add  the  Paraffin  Ointment.  Mix."  Br. 

The  quantity  of  phenol  in  this  ointment  was 
decreased  from  10  per  cent,  in  the  U.  S.  P. 
1880  to  5  per  cent,  in  the  1890  revision,  and 
has  been  further  decreased  to  3  per  cent,  in 
the  U.  S.  P.  (8th  Rev.).  This  is  an  improve- 
ment, for  it  is  a  very  strong  ointment,  which 
for  most  purposes  still  requires  dilution. 

UNQUENTUM  PICIS  LIQUID/E. 
U.  S.,  Br. 

TAR  OINTMENT 

(un-guen'tum    pi'cis    llq'uj-dse) 

Pommade  de  Goudron,   Fr,   Cod.;  Theersalbe,   G. 

*  "  Tar,  firr  hundred  grammes  [or  17  ounces 
aw.  L'7!»  grains]  ;  Yellow  Wax,  one  hundred  and 
fifty  grammes  [or  5  ounces  av.,  127  grains  |; 
Lard,  thro  hundred  and  fifty  grammes  [or 
12  ounces  av.,  151  grains],  to  make  one  thou- 
sand grummet  [or  35  ounces  av.,  120  grains]. 
Melt  the  Yellow  Wax,  add  the  Lard,  and  to 
the  melted  mixture  add  the  Tar,  previously 
wanned,  and  incorporate  thoroughly;  strain 
through  muslin,  and  stir  the  mixture  until  it 
congeals."    U.  s. 

"Tar.  ")  omues  (imperial)   or  100  grammes; 

Yellow   Beeswax,  2  ounces   (Imp.)   or  40  gram- 

Mell   the   Beeswax  at   a   low  temperature; 

add  the  Tar;  slir  the  mixture  until  cold."    Br. 

The  formula  tor  tar  ointment  in  the  U.  S. 
I'.  1890  differed  from  that  formerly  official 
in  the  use  of  yellow  wax  and  lard  in  place  of 
suet.  The  same  ingredients  were  retained  in 
the  Eighth  Revision,  but  the  proportion  of  wax- 
was  slightly  decreased  making  the  ointment 
somewhat  softer  in  consistence.  This  ointment 
is  highly  useful  as  a  stimulant  application  in  va- 
rious scaly  and  seabbjf  eruptions,  particularly 
in  psoriasis  and  lepra,  and  in  that  form  of 
porrigo  usually  called  tinea  capitis,  or  scald- 
head.  In  the  last-mentioned  affection  it  should 
be  applied  night  and  morning,  and  in  bad  cases 
the  patient  should  constantly  wear  a  cap  thickly 
coated  internally  with  the  ointment. 

UNQUENTUM  PLUMBI   ACETATIS.  Br. 

LEAD  ACETATE  OINTMENT 

(un-guen'tum  plumtu    ac-e-ta'tis) 

Pommade  d'Ac€tate  de  Plomb,  Fr. ;  Bleizuckersalbe, 
G. 

"  Lead  Acetate,  in  fine  powder,  20  grains 
or  2  grammes;  Paraffin  Ointment,  white,  480 
grains  or  48  grammes.     Mix."    Br. 
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An  official  preparation  of  the  Br.  Pharmaco- 
poeia, used  as  a  dressing  for  inflamed  and 
excoriated  surfaces,  though  inferior,  we  think, 
to  the  cerate  of  the  subacetate. 

UNGUENTUM  PLUMBI  CARBONATIS. 
Br. 

LEAD  CARBONATE  OINTMENT 

( un-gugn'tum   plum'bi  ciir-bo-na'tls) 

Ointment  of  White  Lead ;  Pommade  de  Carbonate 
de  Plomb,  Fr.  Cod. ;  Onguent  blanc  de  Rhaz6s,  Pom- 
made  de  Ce>use,  Fr.;  Unguentum  Cerussse,  P.  O.; 
Bleiweissalbe,   O. 

"Lead  Carbonate,  in  fine  powder,  \  ounce 
(Imperial)  or  10  grammes;  Paraffin  Ointment, 
white,  2J  ounces  (Imp.)  or  90  grammes.  Mix." 
Br. 

This  ointment,  which  is  no  longer  official  in 
the  U.  S.  P.  (8th  Rev.)  (see  page  1304),  is 
used  as  a  dressing  to  blistered  or  excoriated 
surfaces,  burns,  etc. 

UNGUENTUM  PLUMBI  IODIDI.  Br. 

LEAD  IODIDE  OINTMENT 

(un-gu6n'tum  plum'bi   lod'j-dl) 

Lead  Iodide  Ointment ;  Pommade  d'lodure  de 
Plomb,   Fr.   Cod.;  Jodblelsalbe,   Q. 

"  Lead  Iodide,  in  fine  powder,  i  ounce 
(Imperial)  or  10  grammes;  Paraffin  Ointment, 
yellow,  2i  ounces  (Imp.)  or  90  grammes. 
Mix."  Br. 

For  the  uses  of  this  ointment,  see  Plumbi 
lodidum. 

UNGUENTUM  POTASSII  IODIDI. 
U.  S.,  Br. 

OINTMENT  OF  POTASSIUM  IODIDE 

(un-guen'tiim     po-tas'sl-i    I-6d'j-dI) 

Potassium  Iodide  Ointment ;  Pommade  d'lodure  de 
Potassium,  Fr.  Cod.;  Unguentum  Kalil  jodati,  P.  G. ; 
Jodkaliumsalbe,  Kaliumjodidsalbe,  O. 

*  "  Potassium  Iodide,  ten  grammes  [or  154 
grains] ;  Potassium  Carbonate,  six-tenths  of  a 
gramme  [or  9  grains] ;  Water,  ten  grammes  [or 
154  grains] ;  Benzoinated  Lard,  eighty  gram- 
mes [or  2  ounces  av.,  360  grains],  to  make 
about  one  hundred  grammes  [or  3  ounces  av., 
231  grains].  Dissolve  the  Potassium  Iodide 
and  Potassium  Carbonate  in  the  Water  by  trit- 
uration, then  gradually  add  the  Benzoinated 
Lard  and  incorporate  thoroughly.  This  Oint- 
ment should  be  prepared  extempoi-aneously." 
U.  S. 

"  Potassium  Iodide,  50  grains  or  5  grammes ; 
Potassium  Carbonate,  3  grains  or  0.3  gramme; 
Distilled  Water,  47  grains  or  4.7  grammes; 
Benzoated  Lard,  400  grains  or  40  grammes. 
Dissolve  the  Potassium  Iodide  and  Potassium 
Carbonate  in  the  Distilled  Water;  mix  the  so- 
lution, gradually,  with  the  Benzoated  Lard,  in 
a  slightly  warmed  mortar."  Br. 


The  U.  S.  preparation  of  1870  was  likely  to 
become  discolored  by  time  in  consequence  of  the 
liberation  of  iodine.  This  was  due  to  rancidity 
in  the  lard,  and  the  slightest  change  in  the 
fat  would  produce  some  discoloration.  It  was 
prevented  in  the  U.  S.  P.  1880  by  the  sodium 
thiosulphate,  which  also  produces  traces  of  so- 
dium iodide  and  sulphur.  It  is  said  that  the 
same  object  may  be  attained  by  mixing  two 
drops  of  solution  of  potassium  hydroxide 
with  each  ounce  of  the  freshly  prepared  oint- 
ment. {A.  J.  P.,  xxiii.  123.)  The  addition 
of  potassium  carbonate  by  the  present  U.  S. 
and  Br.  Pharmacopoeias  is  made  with  this 
object. 

The  Bulletin  de  Pharmacie  du  Nord  rec- 
ommended a  concentrated  solution  of  potassium 
iodide  in  glycerin  as  a  basis  for  this  oint- 
ment. One  gramme  of  the  salt  is  dissolved 
in  two  and  a  half  grammes  of  hot  glycerin,  and 
the  solution  mixed  with  the  fatty  constituent 
in  the  proper  proportion.  The  advantages  of 
this  method  are  that  the  ointment  is  free  from 
crystals,  and  the  salt  more  readily  absorbed. 
The  glycerin  would  probably  not  be  objection- 
able in  most  cases,  and  potassium  cai'bonate 
could  be  added,  if  desired.  Ointment  of  potas- 
sium iodide  is  employed  for  the  discussion  of 
goitres,  scrofulous  tumors,  and  other  indolent 
swellings,  and  is  sometimes  preferred  to  the 
ointment  of  iodine,  as  it  does  not,  like  that, 
discolor  the  skin. 

UNGUENTUM  STAPH  1SAGRI/E.  Br. 

STAVESACRE  OINTMENT 

( un-gugn'tum   staph-i-sa'gri-se ) 

Onguent  de  Staphisaigre,  Fr.;  Stephanskornersalbe, 

"  Stavesacre  Seeds,  2  ounces  (Imperial)  or 
40  grammes;  Yellow  Beeswax,  1  ounce  (Imp.) 
or  20  grammes;  Benzoated  Lard,  8 J  ounces 
(Imp.)  or  170  grammes.  Crush  the  Staves- 
acre  Seeds;  digest  the  crushed  seeds  with  the 
Benzoated  Lard  on  a  water-bath  for  two  hours; 
strain  and  press  through  calico;  add  the  Bees- 
wax to  the  liquid;  heat  gently  to  dissolve;  stir 
until  cold."    Br. 

This  ointment  is  but  half  the  strength  of  that 
official  in  the  British  Pharmacopoeia  1885;  it 
is  said  to  be  non-irritant,  and  is  largely  used 
in  Great  Britain  for  destroying  body -lice,  also 
in  scabies,  prurigo  and  some  other  cutaneous 
affections. 

UNGUENTUM  STRAMONII.  U.  S. 

STRAMONIUM    OINTMENT 

( un-gu§n'tum  stra  -mo'nl-i ) 

Pommade  de  Stramoine,  Fr. ;  Stechapfelsalbe,  O. 

*  "  Extract  of  Stramonium,  ten  grammes  [or 
154  grains] ;  Diluted  Alcohol,  five  cubic  centi- 
meters [or  81  minims] ;  Hydrous  Wool-Fat, 
twenty  grammes  [or  309  grains] ;  Benzoinated 
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Lard,  sixty- five  grammes  [or  2  ounces  aw,  128 
grains],  to  make  about  one  hundred  grammes 
[or  3  ounces  av.,  231  grains].  Triturate  the 
Extract  with  the  Diluted  Alcohol  until  a  smooth 
mixture  is  obtained;  with  this  incorporate  the 
Hydrous  Wool-Fat,  then  add  the  Benzoinated 
Lard,  and  mix  thoroughly."   U.  S. 

This  is  a  more  certain  preparation  than  that 
of  the  former  editions  of  the  U.  SS.  Pharma- 
copoeia, which  was  made  by  boiling  the  fresh 
leaves  in  lard.  The  color  of  the  ointment  of 
the  U.  S.  P.  (8th  Rev.)  is  different  from  that 
of  the  former  Pharmacopoeia,  the  greenish  tint 
being  due  to  the  use  of  official  extract  of  stra- 
monium which  is  now  made  from  the  leaves 
instead  of  the  seeds.  For  remarks  by  A. 
P.  Sharp  of  Baltimore,  on  the  preparation  of 
this  ointment,  see  A.  J.  P.  (xxvii.  391).  A. 
useful  anodyne  application  in  irritable  ulcers, 
painfid  hemorrhoids,  and  certain  cutaneous 
eruptions. 

UNGUENTUM  SULPHURIS.  U.  S.,  Br. 

SULPHUR  OINTMENT 

( gn-guta'tfim  Nul'plu'i  lis ) 

Pomatum  Sulfuratum,  Unguentum  Suifuratum  Sim- 
plex; Pommade  Boufree,   Fr.   Cod.;  Schwefelaalbe,   O. 

*  "  Washed  Sulphur,  one  hundred  and  fifty 
grammes  [or  5  ounces  av.,  127  grains]  ;  Ben- 
zoinated Laid,  eight  hundred  and  fifty  gram- 
mes  [or  29  ounces  av.,  430  grains],  to  make 
one  thousand  grammes  [or  35  ounces  av.,  120 
grains].  With  the  Washed  Sulphur  with  the 
Benzoinated  Lard,  gradually  added,  until  they 
arc  thoroughly  mixed."    U.  S. 

"  Sublimed  Sulphur,  finely  silted.  1  ounce 
(Imperial)  or  30  grammes;  Bcnz>>ated  Lard,  '.' 
ounces  (Imp.)  or  270  grammes,    Mix."'   Br. 

Washed  sulphur  was  substituted  in  the  V.  S. 
P,  1890  for  the  sublimed  sulphur  of  the  former 
Pharmacopoeia;  the  change  is  of  questionable 
utility,  as  the  products  resulting  from  the  slight 
decomposition  in  sublimed  sulphur  have  value 
as  parasiticides.  In  the  U.  S.  P.  (8th  Rev.) 
the  percentage  of  sulphur  was  reduced  one-half. 
Sulphur  ointment  is  a  specific  for  the  itch. 
It  should  be  applied  every  night  over  the  whole 
surface  till  the  complaint  is  cured.  Four  ap- 
plications are  generally  sufficient  to  effect  a 
cure.  Sulphur  ointment  applied  freely  over 
the  variolous  eruption  in  its  early  stage  is  said 
to  prevent  the  maturation  of  the  pustules  and 
the  consequent  pitting.  Its  disagreeable  odor 
may  be  partially  concealed  by  oil  of  lemon  or 
oil  of  bergamot.1 

1  Unguentum  Sulphuris  Alkalinum.  D.  S.  1880. 
Alkaline  Sulphur  Ointment. — "  Washed  Sulphur. 
twenty  parts  [or  ninety-six  grains]  ;  Carbonate  of 
Potassium,  ten  parts  [or  forty-eight  grains]  ;  Water, 
five  parts  [or  half  a  fluidrachm]  ;  Benzoinated  Lard, 
sixty-five  parts  [or  three  hundred  and  twelve  grains], 
to  make  one  hundred  parts  [or  about  one  ounce]. 
Rub  the  Sulphur  with  the  Carbonate  of  Potassium 
and  the  Water,  gradually  add  the  Benzoinated  Lard, 
and  mix  thoroughly."  U.  S.  1880.  This  ointment, 
dropped  at  the  U.  S.  P.  1890  revision,  is  useful  in 
scabies  and   other  skin   affections. 


UNGUENTUM  SULPHURIS   IODIDI.  Br. 

SULPHUR  IODIDE  OINTMENT 

( un-gu6n'tum    sul'phu-ris    I-6d'j-di) 

Pommade  dlodure  de  Soufre,  Fr. ;  Jodschwefel- 
salbe,   Q. 

"  Sulphur  Iodide,  20  grains  or  2  grammes ; 
Glycerin,  20  grains  or  2  grammes;  Benzoated 
Lard,  460  grains  or  46  grammes.  Triturate  the 
Sulphur  Iodide  and  Glycerin  in  a  slightly 
warmed  mortar  until  a  smooth  paste  results; 
gradually  add  the  Benzoated  Lard;  stir  until 
cold."   Br. 

This  ointment  is  no  longer  official  in  the 
U.  S.  Pharmacopoeia ;  that  of  the  U.  S.  P.  1870 
was  made  by  rubbing  thirty  grains  of  sulphur 
iodide  with  a  troyounce  of  lard,  gradually 
added,  until  thoroughly  mixed. 

This  is  admirably  adapted,  as  a  local  remedy, 
to  the  treatment  of  chronic  cutaneous  eruptions 
unattended  with  inflammation,  and  is  especially 
useful  in  psoriasis,  lepra,  porrxgo,  and  in  the 
vary  advanced  dry  stages  cf  eczema  and  of 
impetigo. 

UNGUENTUM   VERATRIN/E.  U.  S.,  Br. 

VERATRINE  OINTMENT 

( un-gu?n'tiim    ver-a-trrn®) 

Unguentum  Veratrhe,  V.  S.  1870 ;  Pommade  de 
Veratrine,  Fr. ;  Veratrlnsalbe,  O. 

•  u  Veratrine,  four  grammes  [or  62  grains]  ; 
Expressed  Oil  of  Almond,  six  grammes  [or  93 
grains];  Benzoinated  Lard,  ninety  grammes 
[or  3  ounces  av.,  76  grains],  to  make  one  hun- 
dred grammes  [or  3  ounces  av.,  231  grains]. 
Rub  the  Veratrine  with  the  Expressed  Oil  of 
Almond,  then  gradually  add  the  Benzoinated 
Lard,  and  mix  thoroughly."    U.  S. 

"  Veratrine,  10  grains  or  0.5  gramme;  Oleic 
Acid,  40  grains  or  2  grammes;  Lard,  450  grains 
or  22.5  grammes.  Rub  the  Veratrine  with  the 
Oleic  Acid,  and  gently  warm  the  mixture  until 
dissolved;  add  the  Lard.   Mix."  Br. 

For  the  uses  of  Veratrine  ointment,  see 
Veratrina  and  Oleatum  Veratrince.  Notice 
should  be  taken  of  the  fact  that  the  U.  S.  oint- 
ment is  twice  as  strong  as  the  British.  It 
should  be  employed  with  caution,  and  not 
brought  in  contact  with  abraded  skin  surfaces 
nor  applied  too  freely  to  sound  skin,  especially 
in  the  case  of  children. 

UNGUENTUM  ZINCI  OLEATIS.  Br. 

ZINC  OLEATE  OINTMENT 

( un-guen'tiim   zln'cl    o-lf-a'tls) 

Pommade  d'oleate  de  zinc,  Fr. ;  Zink  oleatsalbe,  O. 

"Zinc  Sulphate,  2  ounces  (Imperial)  or  60 
grammes;  Hard  Soap,  in  shavings,  4  ounces 
(Imp.)  or  120  grammes;  Distilled  Water,  boil- 
ing,  Soft  Paraffin,  white,  of  each  a  sufficient 
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quantity.  Dissolve  the  Zinc  Sulphate  in  four 
fluid  ounces  (Imp.  meas.)  or  one  hundred  and 
twenty  cubic  centimetres  of  the  Distilled  Water. 
Dissolve  the  Hard  Soap  in  forty  fluid  ounces 
(Imp.  meas.)  or  twelve  hundred  cubic  centi- 
metres of  the  Distilled  Water.  Mix  the  solu- 
tions; collect  the  precipitated  zinc  oleate;  wash 
with  hot  Distilled  Water  until  the  washings 
afford  little  or  no  reaction  for  sulphate;  dry 
on  a  water-bath  and  mix  with  an  equal  weight 
of  the  Soft  Paraffin,  melted;  stir  until  cold." 
Br. 

This  ointment  was  radically  changed  in  the 
Br.  Ph.  1898  revision;  instead  of  using  zinc 
oleate  made  from  oleic  acid  and  zinc  oxide,  a 
process  is  ordered  which  directs  the  zinc  oleate 
to  be  made  by  double  decomposition  between 
zinc  sulphate  and  sodium  oleo-stearate  (hard 
soap).  The  product  is  a  white,  fine  precipi- 
tate; it  is,  however,  not  a  pure  oleate,  but  a 
zinc  oleo-stearate  or  oleo-palmitate.  See  Un- 
guentum Zinci  Stearatis. 

This  preparation  has  therapeutic  properties 
similar  to  those  of  the  ointment  of  zinc  oxide, 
but  is  a  little  more  stimulating.  It  is  es- 
pecially useful  in  chronic  eczema  and  similar 
cutaneous  eruptions. 

UNGUENTUM   ZINCI   OXIDI.  U.  S.,  Br. 

OINTMENT  OF  ZINC  OXIDE        [Zinc  Ointment] 

( yn-guen'tum   zin'cl  fix'i-dl) 

Unguentum  Zinci,  Br.,  Ointment  of  Zinc ;  Un- 
guentum de  Nihilo  Albo  ;  Pommade  d'Oxyde  de  Zinc, 
C6rat  epulotique,  Fr.;  Unguentum  Zinci,  P.  Q.; 
Zinksalbe,    Q. 

*  "  Zinc  Oxide,  in  very  fine  powder,  two  hun- 
dred grammes  [or  7  ounces  av.,  24  grains] ; 
Benzoinated  Lard,  eight  hundred  grammes  [or 
28  ounces  av.,  96  grains],  to  make  one  thousand 
grammes  [or  35  ounces  av.,  120  grains].  Rub 
the  Zinc  Oxide,  which  must  be  free  from  gritty 
particles,  with  an  equal  weight  of  the  melted 
Benzoinated  Lard,  and  with  this  incorporate  the 
remainder  of  the  Benzoinated  Lard,  previously 
melted;  if  necessary,  strain  the  Ointment  while 
warm,  and  stir  thoroughly  until  it  congeals." 
U.  S. 

"Zinc  Oxide,  finely  sifted,  3  ounces  (Im- 
perial) or  75  grammes;  Benzoated  Lard,  17 
ounces  (Imp.)  or  425  grammes.  Add  the  Zinc 
Oxide  gradually  to  the  Benzoated  Lard,  pre- 
viously melted  at  a  low  temperature;  stir  the 
mixture  constantly  until  cold."    Br. 

The  British  ointment  is  weaker  in  the  pro- 
portion of  zinc  oxide  than  that  of  the  U.  S. 
Pharmacopoeia,  the  former  containing  about  15 
per  cent.,  the  latter  20  per  cent.  Commercial 
zinc  oxide  should  not  be  used,  as  it  is  usually 
gritty,  and  it  is  difficult  to  make  a  smooth 
ointment  with  it ;  the  many  expedients  that  have 
been  suggested  by  various  writers,  such  as  the 
use  of  a  paint  mill  or  of  a  flat  iron,  or  tritura- 
tion with  oil  or  with  glycerin,  are  unnecessary 
if  official  or  Hubbuck's  zinc  oxide  is  employed 


and  the  directions  of  the  Pharmacopoeia  fol- 
lowed. Cerate  of  zinc  carbonate  is  no  longer 
official.1 

This  ointment  is  employed  as  a  mild  astrin- 
gent application  in  chronic  ophthalmia  with  a 
relaxed  state  of  the  vessels,  in  cutaneous  erup- 
tions, and  in  sore  nipples  and  other  cases  of 
excoriation  or  ulceration.  It  has  taken  the 
place  of  the  discarded  unguentum  tutice,  or 
tutty  ointment,  prepared  from  tutty,  or  impure 
zinc  oxide,  by  mixing  it  with  five  parts  of  sim- 
ple ointment. 

UNGUENTUM  ZINCI  STEARATIS.  U.  S. 

OINTMENT  OF  ZINC  STEARATE 

(un-guen'tum    zin'cl    ste-ar-a'tis) 

Pommade  de  Stearate  de  Zinc,  Fr. ;  Zlnkstearat- 
salbe,   Q. 

*  "  Zinc  Stearate,  in  fine  powder,  fifty  gram- 
mes [or  1  ounce  av.,  334  grains] ;  White  Petro- 
latum, fifty  grammes  [or  1  ounce  av.,  334 
grains],  to  make  one  hundred  grammes  [or  3 
ounces  av.,  120  grains].  To  the  White  Petro- 
latum, melted  on  a  water-bath,  add  the  Zinc 
Stearate.  Continue  the  heat  until  the  mixture 
becomes  smooth,  then  stir  while  cooling,  until 
it  congeals."  U.  S. 

This  ointment,  introduced  for  the  first  time 
into  the  U.  S.  P.  (8th  Rev.),  is  very  similar 
to  the  Unguentum  Zinci  Oleatis  of  the  British 
Pharmacopoeia  (see  p.  1318).  It  is  used  for 
the  same  purposes  as  is  Ointment  of  Zine  Oxide. 

UVA  URSI.  U.  S.  (Br.) 

UVA  URSI         [Bearberry] 

(ii'va    ur'si) 

"  The  dried  leaves  of  Arctostaphylos  Uva- 
ursi  (Linn6)  Sprengel  (Fam.  Ericaceae) ."  U.  S. 
"  The  dried  leaves  of  Arctostaphylos  Uva-ursi, 
Spreng."  Br. 

Uv«e  Ursi  Folia,  Br.;  Burren  Myrtle,  Mountain 
Box,  Rock-berry,  Kinnikinnlc ;  Uva-ursi,  Busserole, 
Raisin  d'Ours,  Fr.  Cod.;  Folia  Uvae  Ursi,  P.  G. ; 
Barentraube,  Barentraubenblatter,  O.;  Uva  Urslna, 
It.;  Gayuba,  Bp. 

Arctostaphylos  Uva-ursi,  Sprengel,  Syst.  ii. 
(1825)  287;  Carson,  Illust.  of  Med.  Bot.,  i.  61, 

1  Ceratum  Zinci  Carbonatis.  U.  S.  1870.  Cerate 
of  Carbonate  of  Zinc. — "  Take  of  Precipitated  Car- 
bonate of  Zinc  two  troyounces ;  Ointment  of  Lard  ten 
troyounees.  Mix  them.  '  U.  8.  1870.  This  preparation 
is  an  imitation  of  the  cerate  recommended  by  Turner, 
and  is  intended  as  a  substitute  for  the  former  Cera- 
tum Zinci  Carbonatis  and  the  still  more  ancient  Cera- 
tum Calaminae  of  the  U.  S.  Pharmacopoeia,  as  being 
more  reliable,  in  consequence  of  the  frequent  falsifi- 
cation of  calamine.  It  is  mildly  astringent,  and  is 
used  in  excoriations  and  superficial  ulcerations  pro- 
duced by  the  chafing  of  the  skin,  irritating  secretions, 
burns,    or  other   causes. 

Ceratum  Calaminw,  U.  S.  1850.  Turner's  Cerate. 
The  following  is  the  old  official  process :  "  Take  of 
Prepared  Calamine,  Yellow  Wax,  each,  three  ounces; 
Lard  a  pound.  Melt  the  Lard  and  Wax  together, 
and  when  on  cooling  they  begin  to  thicken,  add  the 
Calamine,  and  stir  the  mixture  constantly  until  cool." 
U.  8.  1850.  The  uses  of  this  cerate  are  the  same  as 
those  mentioned   above. 
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pi.  52;  B.  &  T.  163. — Arbutus  Uva-ursi,  L.,  Sp. 
PI.  (1753)  395. — The  uva  ursi,  or  bearberry,  is 
a  low  evergreen  shrub,  with  trailing  stems,  the 
young  branches  of  which  rise  obliquely  upward 
for  a  few  inches.  The  leaves  are  scattered, 
upon  short  petioles,  from  half  an  inch  to  an 
inch  long,  obovate,  or  oblong-spatulate,  acute 
at  the  base,  obtuse  at  the  apex,  entire,  with  a 
rounded  margin,  thick,  coriaceous,  smooth, 
shining,  deep  green  on  tbeir  upper  surface, 
paler  and  covered  with  a  net-work  of  veins  be- 
neath; furnished  especially  near  the  margin  or 
near  the  midrib  with  minute  hairs,  which  are 
usually  abundant  in  young  leaves,  but  may  be 
few  or  absent  in  old  leaves,  especially  those 
which  have  been  much  handled.  The  flowers, 
which  stand  on  short  reflexed  peduncles,  are 
in  small  clusters  at  the  ends  of  the  branches. 
The  calyx  is  small,  five-parted,  reddish,  and 
persistent.  The  corolla  is  ovate  or  urceolate, 
reddish  white,  or  white  with  a  red  lip,  trans- 
parent at  the  base,  contracted  at  the  mouth, 
and  divided  at  the  margin  into  five  short  re- 
flexed  segments.  The  stamens  are  ten,  with 
short  filaments  and  bifid  anthers;  the  ovary 
round,  with  a  style  longer  than  the  stamens, 
and  a  simple  stigma.  The  fruit  is  a  small, 
round,  depressed,  smooth,  glossy  red  berry, 
with  an  insipid  mealy  pulp  and  five  cohering 
seeds. 

This  humble  but  hardy  shrub  inhabits  the 
northern  latitudes  and  high  mountains  of  Eu- 
rope, Asia,  and  America.  On  the  American 
continent  it  extends  from  Hudson's  Bay  as  far 
southward  as  New  Jersey,  in  some  parts  of 
which  it  grows  in  abundance.  It  prefers  a 
barren  soil,  flourishing  on  gravelly  hills  and  ele- 
vated sandy  plains.  The  leaves  are  the  only 
part  used  in  medicine.  They  are  imported 
from  Europe,  but  are  also  collected  within  our 
own  limits,  and  the  market  of  Philadelphia  is 
supplied  to  a  considerable  extent  from  New 
Jersey.  They  should  be  gathered  in  autumn, 
and  only  the  green  leaves  selected.  In  Europe 
the  uva  ursi  is  adulterated  with  the  inert  leaves 
of  the  Yaccinium  Yitis-idcea  (Cowberry,  Moun- 
tain Cranberry) ;  these  may  be  distinguished  by 
their  rounder  shape,  their  revolute  edges  which 
are  sometimes  slightly  toothed,  and  the  presence 
of  fine  blackish  dots  or  bristly  points  upon  their 
lower  surface.  Leaves  of  the  Chimaphila  um- 
bellata,  sometimes  found  among  the  uva  ursi, 
may  be  readily  detected  by  their  greater  length, 
their  cuneiform-lanceolate  shape,  and  thair  ser- 
rate edges. 

Arctostaphylos  glauca,  Lindl.,  manzanita,  is 
a  small  tree  or  shrub  indigenous  in  California, 
where  it  generally  grows  in  dry  and  rocky 
places  on  the  west  of  the  mountain  ranges.  The 
leaves  are  highly  esteemed  as  a  remedy  in 
diarrhoea  and  gonorrhoea,  being  used  in  the  form 
of  decoction.  Chemically  examined  by  John 
Henry  Flint,  they  were  found  to  contain  arbu- 
tin,  and  9.8  per  cent,  of  tannin,  and  the  ashes 
of  the  incinerated  leaves,  amounting  to  6  per 
cent.,    contained    potassium.,    calcium,    magne- 


sium, and  iron.  (A.  J.  P.,  May,  1873,  p.  197.) 
The  fruit  of  A.  arguta,  Zucco,  a  Mexican 
species,  is  said  to  be  a  narcotic  poison. 

Properties. — Uva  ursi  is  inodorous  when 
fresh,  but  when  dried  and  powdered  acquires 
an  odor  not  unlike  that  of  hay.  Its  taste  is 
bitterish,  strongly  astringent,  and  ultimately 
sweetish.  It  affords  a  light  brown,  greenish- 
3'ellow  powder.  It  is  officially  described  as  "  ob- 
ovate or  oblong-spatulate,  15  to  30  Mm.  long, 
obtuse,  slightly  revolute  on  the  margin,  tapering 
into  a  very  short  and  stout  petiole,  coriaceous; 
upper  surface  dark  green,  finely  reticulate; 
lower  surface  slightly  pubescent;  odor  slight; 
taste  strongly  astringent  and  somewhat  bitter." 
U.  S.  Water  and  official  alcohol  extract  the 
active  principles  of  uva  ursi.  Among  its  in- 
gredients are  tannic  and  gallic  acids,  bitter  ex- 
tractive, resin,  gum,  fatty  matter,  a  volatile  oil, 
and  salts  of  potassium  and  calcium.  The  tan- 
nic acid  is  so  abundant  that  the  leaves  are  used 
for  tanning  in  Russia.  Neither  tannic  or  gallic 
acid  exists  in  the  leaves  of  the  Yaccinium  Vitis- 
idcea. 

A  crystallizable  principle  was  extracted  from 
uva  ursi  by  J.  C.  C.  Hughes,  to  which  he  gave 
the  name  ursin,  but  Jungmann  {A.  J.  P.,  May, 
1871,  p.  205)  afterwards  showed  it  to  be  only 
impure  arbutin.  Kawalier  (Chem.  Gaz.,  1853, 
p.  61)  obtained  arbutin,  CiaHisCh,  by  precipi- 
tating the  decoction  with  lead  acetate,  filtering, 
treating  the  liquid  with  hydrogen  sulphide, 
again  filtering,  evaporating  to  the  consistence 
of  syrup,  and  allowing  the  product  to  stand  for 
several  days.  This  gradually  assumed  the  form 
of  a  crystalline  jelly,  which,  being  placed  upon 
linen  so  as  to  allow  the  mother  liquor  to  drain 
off,  and  then  pressed,  yielded  nearly  colorless 
crystals,  which  were  purified  by  solution  in 
boiling  water  and  treatment  with  animal  char- 
coal. Arbutin  thus  obtained  is  in  long,  acicu- 
lar,  colorless  crystals,  united  in  tufts,  and  of 
a  bitter  taste.  It  is  soluble  in  water,  alcohol, 
and  ether,  unchanged  apparently  by  a  heat 
of  100°  C,  but  fusible  at  167°  to  168°  C, 
without  action  on  vegetable  colors,  and  not 
precipitated  by  ferric  salts  or  by  lead  acetate 
or  subacetate.  It  is  a  glucoside,  being  resolv- 
able by  emulsin,  or  more  rapidly  by  boiling 
with  sulphuric  acid,  into  glucose  and  hydro- 
quinone,  CeHeOa  (arctuvine  of  Kawalier).  The 
occurrence  of  methylhydroquinone  among  the 
products  of  decomposition  led  Hlasiwetz  and 
Habermann  to  give  the  formula  C25H34O14  to 
arbutin,  but  Schiff  showed  that  this  was  be- 
cause arbutin  was  almost  always  accompanied 
by  methylarbutin,  CiaHi5(CH3)C-7  +  H20.  This 
compound  has  been  made  synthetically  by 
Schiff  (Ber.  d.  Chem.  Ges.,  1882,  p.  1841)  by 
acting  upon  arbutin  with  methyliodide  and  potas- 
sium hydroxide  in  methyl  alcohol  solution,  and 
purely  synthetically  by  Michael  (Ber  d.  Chem. 
Ges.,  '1885,  p.  118)  by  the  action  of  methylhy- 
droquinone and  acetochlorhydrose.  It  is  de- 
composed by  dilute  acids  into  glucose  and 
methylhydroquinone.    Upon  heating  1  part  of 
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arbutin  with  8  parts  of  manganese  oxide,  2 
parts  of  sulphuric  acid,  and  1  part  of  water, 
it  gives  off  the  penetrating  odor  of  quinone. 
The  aqueous  solution  is  rendered  blue  by  a 
small  quantity  of  solution  of  ferric  chloride, 
and  green  by  a  larger  quantity.  No  precipitate 
is  produced  by  either  acids  or  alkalies.  It 
blackens  ammoniacal  solution  of  silver  nitrate 
after  boiling  with  diluted  sulphuric  acid,  and 
throws  down  cuprous  oxide  from  alkaline 
copper  solutions  upon  heating.  It  dissolves  in 
sulphuric  acid,  forming  a  colorless  solution, 
turning  red  after  a  short  time ;  a  trace  of  nitric 
acid  turns  this  solution  yellow-brown.  An 
aqueous  solution  (1  in  20)  is  not  changed  by 
hydrogen  sulphide.  A  good  test  for  arbutin 
is  that  of  Julius  Jungmann,  as  follows :  When 
phosphomolybdic  acid  is  added  to  a  solution 
of  arbutin  previously  rendered  alkaline  by  am- 
monia or  other  alkali,  a  blue  color  is  produced, 
which  is  deep  when  the  solutions  are  strong, 
but  observable  even  when  they  are  very  dilute. 
(A.  J.  P.,  May,  1871,  p.  204.)  i  After  the  ex- 
traction of  arbutin  there  is  obtained  from  the 
mother  liquor  ericolin,  C34H56O21.2  Another 
crystallizable  principle  has  been  discovered  by 
Trommsdorf,  who  calls  it  urson,  CsoEUaOa. 
It  appeal's  to  be  of  a  resinous  character,  al- 
though it  can  be  obtained  in  silky  needles, 
being  tasteless  and  inodorous,  insoluble  in 
water,  difficultly  soluble  in  alcohol  and  ether, 
fusible,  at  a  higher  temperature  volatilizable, 
and  inflammable  in  the  air.  It  is  obtained  by 
treating  uva  ursi  with  a  very  small  quantity 
of  ether  by  percolation,  allowing  the  ether  to 
evaporate,  washing  the  crystalline  extract  with 
ether,  and  recrystallizing  from  alcohol.  (A.  J. 
P.,  xxvii.  334.) 

A.  G.  Perkin  has  obtained  from  the  leaves  of 
uva  ursi  a  yellow  coloring  principle  of  the 
composition  C15H10O7,  crystallizing  in  glisten- 
ing  yellow   needles.      On    fusion    with    alkali, 

1  Arbutin  is  somewhat  widely  diffused  In  the  species 
of  Ericaceae,  such  as  Ohimaphila  umbellata  (L.). 
Nutt.,  Chimaphila  maculata  (L.).  Pursh,  Epigwa 
repens,  L.,  and  Oaultheria  procumbens ,  L.  In  some 
others  It  has  been  supposed  to  exist  because  among  the 
products  of  the  dry  distillation  of  their  extract  a 
principle  has  been  found  denominated  hydroquinone, 
which  is  one  of  the  products  of  the  destructive  dis- 
tillation of  arbutin ;  but,  as  kinlc  acid  yields  the  same 
substance  In  the  same  way,  the  Inference  in  relation 
to  the  existence  of  arbutin  in  the  plants  is  somewhat 
uncertain.  Nevertheless,  as  kinlc  acid  yields  pyro- 
catechin  along  with  hydroquinone.  while  arbutin 
gives  only  the  latter,  a  method  of  distinguishing  the 
two  is  afforded  ;  the  plants  from  which  only  hydro- 
quinone is  obtained  probably  contain  arbutin.  while, 
if  both  principles  are  obtained,  kinlc  acid  is  probably 
in  the  plant.      (A.  J.  P.,  1874.  314.) 

Analysis  of  Vacoinium  Vitis-idma,  or  Red  whortle- 
berry, by  Grager.  The  berries  contain  10.185  per 
cent,  of  soluble  matter,  4.204  of  insoluble  matter 
(cellulose,  pectin,  etc.),  and  85.611  of  water.  The 
expressed  juice  yielded  1.975  per  cent,  of  free  organic 
acid  (citric  and  malic),  5.185  of  sugar,  0.4(6  of 
tannin,  2.333  of  albuminous  and  pectinaceous  sub- 
stances, suspended  fat,  etc.,  0.216  of  inorganic  bases 
(potassa,  lime,  magnesia,  iron),  and  89.815  of  water. 
The  insoluble  residue  yielded  0.102  per  cent,  of  ashes 
containing  calcium  sulphate  and  phosphate,  silicic 
acid,  and  ferric  oxide.      (A.  J.  P.,  1871.  543.) 

2  Ericolin  is  a  wide-spread  constituent  of  erlca- 
ceous  plants,  having  been  found  In  Ledum  palustre, 
L.,  Calluna  vulgaris  (L.).  Salisb.,  Rhododendron  for- 
rugineum,  L.,  etc. ;  for  chemical  discussion,  see  K. 
Thai,  In.  Dis.,  Dorpat,  1883. 


phloroglucinol  and  protocatechuic  acid  were 
formed.  Though  resembling  quercetin  in  these 
points,  it  forms  deep  green  solutions  with  di- 
luted potassium  hydroxide.  (A.  J.  P.,  1898, 
584.) 

Uses. — Uva  ursi  is  astringent  and  tonic,  and 
is  thought  to  have  a  specific  direction  to  the 
urinary  organs,  for  the  diseases  of  which  it 
is  chiefly  used.  It  alters  the  color  of  the 
urine,  and  its  astringent  principle  has  been 
detected  in  that  secretion.  Though  known  to 
the  ancients,  it  had  passed  into  almost  entire 
neglect,  until  its  use  was  revived  by  De  Haen 
about  the  middle  of  the  last  century.  It  has 
acquired  some  reputation  as  an  antilithic,  and 
has  undoubtedly  been  serviceable  in  gravel, 
partly,  perhaps,  by  a  direct  action  on  the 
kidneys  and  bladder,  partly  by  giving  tone  to 
the  digestive  organs.  In  chronic  nephritis  it 
is  also  a  popular  remedy,  and  is  particularly 
recommended  when  there  is  reason  to  con- 
jecture the  existence  of  ulceration  in  the  kid- 
neys, bladder,  or  urinary  passages.  Catarrh 
of  the  bladder,  incontinence  of  urine,  gleet, 
leucorrhosa,  and  menorrhagia  are  also  among  the 
diseases  in  which  it  has  occasionally  proved 
serviceable.  According  to  Hues,  arbutin  in  the 
dose  of  one  grain  is  a  powerful  diuretic;  that 
it  is  free  from  poisonous  properties  was  shown 
by  Jolonowski,  who  took  in  forty-eight  hours 
over  two  hundred  grains  of  it  without  discom- 
fort. After  large  doses  the  urine  varies  in 
color  from  pale  green  to  dark  greenish  brown. 
The  discoloration  is  due  to  the  breaking  up  of 
the  arbutin  in  the  body  into  glucose  and  hy- 
droquinone, the  change  probably  occurring  in 
the  kidneys.  There  is  considerable  clinical  testi- 
mony to  show  that  arbutin  is  a  useful  remedy 
in  cystitis  when  given  in  doses  of  ten  to  fifteen 
grains  a  day.  The  influence  of  the  drug  has 
been  supposed  to  be  due  to  its  conversion  into 
hydroquinone,  which,  as  is  well  known,  is  a 
powerful  disinfectant  and  antiferment.  H. 
Paschkis  states  that  only  a  small  portion 
of  the  arbutin  is  changed  into  hydroquinone, 
and  this  is  confirmed  by  Laurentz.  The  extract 
(see  page  468)  formerly  official  contains  only 
three  and  a  half  per  cent,  of  arbutin  and  sixteen 
per  cent,  of  tannic  acid;  there  is  also  a  volatile 
oil  in  uva  ursi,  so  that  arbutin  cannot  be 
considered  fully  to  represent  the  drug. 

Dose,  of  the  powder,  from  twenty  grains  to  a 
drachm  (1.3  to  3.9  Gm.),  to  be  repeated  three 
or  four  times  a  day;  but  the  fluidextract  is 
always  preferred. 

Off.  Prep. — Fluidextractum  Uvae  Ursi,  U.  8.; 
Infusum  Uva  Ursi,  Br. 
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Valeriana, 


PARTI. 


"  The  dried  erect  rhizome  and  roots  of  Vale- 
riana officinalis,  Linn.  Collected  in  the  au- 
tumn."  Br. 

Valerians  Rhizoma,  Br. ;  Valerian  Root ;  Radix 
Valerianae  Minoris,  R.  Valerianae  Sylvestris,  R.  Va- 
lerianae Montana? ;  Common,  Garden,  Cat's  or  Great 
Wild  Valerian,  All-heal,  Summer  Heliotrope,  Herb 
Bennet,  Vandal  Root ;  Val6rlane  officinale,  Fr.  Cod. ; 
Racine  de  Valgriane.  Valdriane.  Fr.;  Radix  Valerianae, 
P.  Q.;  Baldrian,  Wilde  Baldrianwurzel.  Baldrlan- 
wurzel,  O. ;  Valeriana,  It. ;  Valeriana  (Rizoma  de), 
Sp. 

For  Valerianae  Indicce  Rhizoma,  Br.  Add., 
see  Part  II. 

Valeriana  officinalis,  L.,  Sp.  PI.  (1753)  31; 
Willd.,  Sp.  Plant,  i.  177;  B.  &  T.  146.— The 
official  or  great  wild  valerian  is  a  large,  hand- 
some, herbaceous  plant,  with  a  perennial  root, 
and  an  erect,  round,  channelled  stem,  from  two 
to  four  feet  high,  furnished  with  opposite  pin- 
nate leaves,  and  terminating  in  flowering 
branches.  The  leaves  of  the  stems  are  at- 
tached by  short,  broad  sheaths;  the  radical 
leaves  are  larger  and  stand  on  long  footstalks. 
In  the  former  the  leaflets  are  lanceolate  and 
partially  dentate,  in  the  latter  elliptical  and 
deeply  serrate.  The  flowers  are  small,  white 
or  rose-colored,  agreeably  odorous,  and  dis- 
posed in  terminal  corymbs  interspersed  with 
pear-shaped  bracts.  The  number  of  the  sta- 
mens is  three.  The  fruit  is  a  capsule  containing 
one  oblong-ovate,  compressed  seed.  The  plant 
is  a  native  of  Europe,  where  it  grows  either 
in  damp  woods  and  meadows  or  on  dry  elevated 
grounds.  As  found  in  these  different  situa- 
tions, it  presents  characters  so  distinct  as  to 
have  induced  some  botanists  to  make  two  va- 
rieties. Dufresne  makes  four,  of  which  throe 
prefer  marshy  situations.  The  variety  which 
affects  a  dry  soil  (sylvestris,  L.  Ph.)  is  not 
more  than  two  feet  high,  and  is  distinguished 
by  its  narrow  leaves.  It  has  been  generally 
believed  to  be  superior  to  the  others  in  medic- 
inal virtue,  but  A.  Buchner  has  demonstrated 
that  the  dried  roots  of  the  variety  which  grows 
in  low  moist  grounds  are  in  no  respect  inferior. 
(Ph.  Cb.,  June,  1852,  429. )i 

The  root  should  be  collected  in  spring,  be- 
fore the  stem  begins  to  shoot,  or  in  the  au- 
tumn, when  the  leaves  decay.  It  should  be  dried 
quickly,  and  kept  in  a  dry  place.  It  consists  of 
numerous,  long,  slender,  brittle,  cylindrical,  thick- 
barked   rootlets,   issuing   from   a   tuberculated 

1  Valeriana  mexicana.  DC. — According  to  the  ATu- 
eva  Farmacopea  Mexicana,  the  roots  of  this  plant 
contain  a  large  percentage  of  valeric  acid,  which 
they  yield  readily  and  economically.  In  Mexican 
commerce  they  are  said  to  occur  In  slices  or  fleshy 
disks  about  four  centimeters  or  more  in  diameter, 
or  in  voluminous  tubercles.  Externally  the  color  is 
grayish-yellow,  internally  yellow ;  the  odor  Is  strong 
and  disagreeable,  the  taste  bitter.  R.  McLaughlin 
(A.  J.  P.,  1893,  329)  found  3.3  per  cent,  of  oil  in 
the  Mexican  valerian  root.  (See  also  Schim.  Rep., 
April,  1897.)  Japanese  Valerian.  Kesso  root. — This, 
formerly  believed  to  be  the  product  of  Patrinia  scabi- 
08cefolia,  Link,  is  now  thought  to  be  obtained  from  a 
variety  of  V.  officinalis.  It  vields  a  volatile  oil.  (P. 
J.,  xx.  837.  xxi.  1069.)  The  rhizome  sometimes 
known  as  Valeriana?  Radix  Majoris  is  obtained  from 
V.  Phu,  L.,  of  Southern  Europe  and  Western  Asia. 
It  is  from  4  to  6  inches  long,  %  inch  in  thickness, 
brown,  annulated  with  numerous  yellowish  roots,  and 
a  feeble,  valerian-like  odor  and  taste. 


rhizome;  it  is  officially  described  as  "  from  2  to 
4  Cm.  long,  and  1  to  2  Cm.  thick,  upright,  sub- 
globular  or  obconical,  truncate  at  both  ends, 
brown  or  yellowish-brown,  internally  whitish  or 
pale  brownish,  with  a  narrow  circle  of  white 
wood  under  the  thin  bark.  Roots  numerous, 
slender,  brittle,  brown,  with  a  thick  bark,  and 
slender,  ligneous  cord.  Odor  peculiar,  becom- 
ing stronger  and  more  unpleasant  on  keeping 
the  drug;  taste  camphoraceous  and  somewhat 
bitter."  U.  S.  As  brought  to  this  country,  it 
frequently  has  portions  of  the  stem  attached. 
The  English  is  superior  to  that  from  the 
continent  of  Europe.  Valerian  of  good  quality 
has  been  produced  by  the  Shakers  at  Enfield, 
New  Hampshire,  also  in  Northern  Vermont 
and  New  York.  Thomas  Doliber  obtained  from 
the  American  root  28.97  per  cent,  of  alcoholic 
extract,  and  from  the  English  17.59  per  cent., 
and  stated  that  the  native  drug  had,  in  our 
market,  almost  superseded  the  European.  (A. 
J.  P.,  1867,  p.  70.) 

Properties. — The  color  of  the  root  is  exter- 
nally yellowish  or  brown,  internally  white. 
The  powder  is  yellowish  gray.  The  odor,  which 
in  the  fresh  root  is  slight,  in  the  dried  is 
strong  and  highly  characteristic,  and,  though 
rather  pleasant  to  many  persons,  is  very  dis- 
agreeable to  others.  Cats  are  strongly  attracted 
by  it.  The  taste  is  at  first  sweetish,  after- 
wards bitter  and  aromatic.  Valerian  yields  its 
active  properties  to  water  and  alcohol.  Tromms- 
dorff  found  it  to  consist  of  1.2  parts  of  volatile 
oil,  12.5  of  a  peculiar  extractive  matter,  solu- 
ble in  water,  insoluble  in  ether  and  alcohol, 
and  precipitated  by  metallic  solutions,  18.75 
of  gum,  6.25  of  a  soft  odorous  resin,  and  63 
of  lignin.  Runge  found  in  it  a  peculiar  fixed 
acid,  which  produced  with  bases  white  salts, 
becoming  green  on  exposure  to  the  air.  (Chem. 
Gaz.,  No.  170,  p.  452.)  Of  these  constituents 
the  most  important  is  the  volatile  oilA  It  is 
of  a  pale  greenish  color,  of  the  sp.  gr.  0.934, 
with  the  pungent  odor  of  valerian,  and  an  aro- 
matic taste.  It  becomes  yellow  and  viscid  by 
exposure.  Bruylants  (Ber.  d.  Chem.  Ges.,  1878, 
p.  449)  has  obtained  from  oil  of  valerian,  1st, 
a  hydrocarbon  or  terpene,  CioIIie,  boiling  at 
157°  C.j  2d,  a  liquid  compound,  CioHisO, 
which  by  means  of  chromic  acid  affords  com- 
mon camphor,  and  formic,  acetic,  and  valeric 
acids,  which  are  met  with  in  old  valerian  root, 
owing  no  doubt  to  the  slow  oxidation  of  the 
compound  CioHisO ;  3d,  a  crystalline  compound 

1  Oleum  Valeriana.  U.  S.  1880.  Oil  of  Valerian. 
(Essence  de  Valeriane,  Fr. ;  Baldrianol,  G.) — This 
volatile  oil  is  obtained  from  the  root  of  Valeriana 
officinalis  by  the  usual  process  of  distillation  with 
water.  According  to  Zeller,  the  dried  root  of  the 
best  quality  yields  1.64  per  cent,  of  the  oil.  Very 
good  oil  has  been  distilled  from  the  root  cultivated 
in  this  country.  As  first  procured,  it  is  of  a  pale 
greenish  color,  of  the  sp.  gr.  0.934,  with  a  pungent 
odor  of  valerian,  and  an  aromatic  taste.  Upon  ex- 
posure it  becomes  yellow  and  viscid.  "  A  slightly 
acid  reaction.  Sp.  gr.  about  0.950.  It  is  readily 
soluble  in  alcohol.  The  oil  of  valerian  exercises  the 
game  influence  as  does  the  root  on  the  nervous  sys- 
tem, and  is  frequently  administered  as  a  substitute 
for  it,  in  the  dose  of  four  or  five  minims  (0.25  to 
0.3  Cc). 
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of  the  same  composition,  which  in  the  root  is 
probably  combined  with  the  three  organic  acids 
mentioned,  forming  corresponding  esters  with 
them;  4th,  at  from  285°  to  290°  C,  a  greenish, 
syrupy  oil,  which  when  rectified  is  colorless, 
and  seems  to  have  the  composition  of  a  bomeol 
oxide,  (CioHi7)20.  Schimmel  &  Co.  (Schim. 
Rep.,  April,  1897)  summarize  the  most  recent 
researches  upon  valerian  oil  from  different 
sources.  In  the  oil  from  Dutch  and  Thuringian 
roots,  the  amount  varying  from  0.5  to  1  per 
cent.,  they  find  pinene,  camphene,  bomeol, 
bornyl  formate,  bornyl  acetate,  and  bornyl  iso- 
valerate,  together  with  a  sesquiterpene  and  an 
alcohol,  C10H20O2.  In  the  oil  from  Japanese 
roots  (amounting  to  from  6  to  6.5  per  cent.) 
(Kesso  oil),  they  find  pinene,  camphene,  dipen- 
tene,  terpineol,  bomeol,  bornyl  acetate,  bornyl 
isovalerate,  and  kessyl  acetate.  Trommsdorff 
ascertained  the  existence  in  the  oil  of  valeric 
acid. 

This  acid  is  a  colorless  volatile  liquid,  of 
an  oleaginous  consistence,  having  an  odor  analo- 
gous to  that  of  valerian,  and  a  very  strong, 
sour,  disagreeable  taste.  It  is  soluble  in  thirty 
parts  of  water,  and  in  all  proportions  in  ether 
and  alcohol.  It  combines  with  salifiable  bases, 
forming  soluble  salts,  which  retain,  in  a  dimin- 
ished degree,  the  odor  of  the  acid.  (J.  P.  C, 
xx.  316.)  The  results  of  Bruylants  just  given 
show  that  the  acid  does  not  pre-exist  in  the  oil, 
but  is  produced  by  the  decomposition  of  its 
borneol  ester.  Valeric  acid  is  obtained  by 
distilling  the  impure  oil  with  magnesium  car- 
bonate, decomposing  by  sulphuric  acid  the 
magnesium  valerate  which  remains,  and 
again  distilling.  The  following  process  by 
T.  and  H.  Smith  of  Edinburgh,  avoids  the  in- 
convenience of  distilling  so  bulky  a  root  as 
valerian,  while  it  answers  the  same  purpose  as 
that  of  Rabourdin.  Boil  the  root  for  three 
or  four  hours  with  rather  more  than  its  bulk 
of  water  in  which  an  ounce  of  sodium  car- 
bonate is  dissolved  for  every  pound  of  the  root, 
replacing  the  water  as  it  evaporates.  Ex- 
press strongly,  and  boil  the  residuum  twice 
with  the  same  quantity  of  water,  expressing 
each  time  as  before.  Mix  the  liquids,  add  two 
fluidrachms  of  strong  sulphuric  acid  for  every 
pound  of  the  root,  and  distil  until  three-fourths 
of  the  liquid  have  passed  over.  Neutralize 
this  with  sodium  carbonate,  concentrate  the 
liquid,  decompose  the  sodium  valerate  con- 
tained in  it  by  sulphuric  acid,  and  collect  the 
valeric  acid  set  free,  by  a  separator,  fun- 
nel, or  by  distillation.  (A.  J.  P.,  xvii.  253.) 
Lefort  obtains  the  acid  by  the  rapid  oxidation 
of  the  volatile  oil.  He  distilled  100  parts  of 
the  root  with  500  of  water,  10  of  sulphuric 
acid,  and  6  of  potassium  dichromate,  and 
in  this  way  procured  a  larger  proportion  of 
acid  than  by  any  other  process.  (J.  P.  C,  3e 
ser.,  x.  194.) 

The  roots  of  Valeriana  Phu,  L.,  and  V. 
dioica,  L.,  are  said  to  be  sometimes  mingled 
with  those  of  the  official  plant.     According  to 


Ebermayer  in  Germany  various  ranuncula- 
ceous  roots  are  a  dangerous  adulterant  of  vale- 
rian; they  may  be  readily  detected  by  their 
want  of  the  peculiar  odor  of  the  official  root. 
According  to  M.  O.  Raveil,  the  valerian  in  the 
markets  of  Paris  is  largely  adulterated  with 
the  roots  of  scabious  (Scabiosa  succisa,  L.,  and 
S.  arvensis,  L.).  They  are  shorter  than  the 
genuine  root,  with  larger  radicles,  less  rough, 
little  or  not  at  all  striated,  very  brittle,  with  a 
white  amylaceous  fracture.  The  roots  are 
inodorous  hi  themselves,  but  are  very  apt  to 
acquire  odor  from  contact  with  the  valerian. 
(J.  P.  C,  xxvi.  209.) 

Uses. — Valerian  is  gently  stimulant,  with  an 
especial  direction  to  the  nervous  system,  but 
without  narcotic  effects.  In  large  doses  it  pro- 
duces a  sense  of  heaviness  and  dull  pain  in  the 
head,  with  various  other  effects  indicating  ner- 
vous disturbance.  The  oil,  largely  taken,  is 
said  by  Barailer,  from  his  own  observation, 
to  produce  dulness  of  intellect,  drowsiness  end- 
ing in  deep  sleep,  reduced  frequency  of  pulse, 
and  increased  flow  of  urine.  (See  A.  J.  P., 
1861,  p.  239.)  It  is  useful  in  cases  of  irregu- 
lar nervous  action,  when  not  connected  with 
inflammation  or  an  excited  condition  of  the 
system.  Among  the  complaints  in  which  it  has 
been  particularly  recommended  are  hysteria, 
hypochondriasis,  hemicrania,  and  low  forms  of 
fever,  attended  with  restlessness,  morbid  vig- 
ilance, or  other  nervous  disorders.  As  the 
virtues  of  valerian  reside  chiefly  in  the  volatile 
oil,  the  medicine  should  not  be  given  in  decoc- 
tion or  extract.  The  distilled  water  is  used 
on  the  continent  of  Europe,  and  the  volatile 
oil  is  occasionally  substituted  with  advantage 
for  the  root.  The  dose  of  the  oil  is  four 
or  five  minims  (0.25  to  0.3  Cc).  Valeric  acid 
also  has  been  used  internally.  (See  Valeric 
Acid,  Part  II.)  Landerer  says  that,  in  his 
experience,  the  acid  prepared  from  the  root  is 
preferable  therapeutically  to  the  artificial  acid; 
this  preference  may  be  due  to  the  presence  of 
impurities,  having  medicinal  properties,  which 
are  found  in  the  acid  from  the  root. 

Off.  Prep. — Fluidextracturn  Valerianae,  U.  8.; 
Tinctura  Valerianae,  U.  S.;  Tinctura  Valerians 
Ammoniata,  V.  S.,  Br. 

VANILLA.   U.   S. 

VANILLA 

( va-nll'la ) 

"  The  cured,  full  grown,  but  immature  fruit 
of  Vanilla  planifolia  Andrews  (Fam.  Orchi- 
dacece)."    U.  S. 

Vanille,  Fr.  Cod.;  Fructus  Vanille,  P.  G.;  Vanille. 
G. 

Vanilla  planifolia,  Andrews,  Pot,  Reposi- 
tory, t.  538  (1808)  ;  B.  &  T.  272.— This  is  a 
fleshy,  dark  green,  perennial  climbing  plant, 
with  a  very  long,  smooth,  dark  green  stem, 
much    branched,    and   furnished   at    the    nodes 
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with  aerial  roots,  which  cling  to  the  tree  or 
the  wooden  framework  supporting  the  plant. 
The  dark  green,  tough  leaves  are  alternate,  oval, 
sessile,  attenuate  at  the  apex,  fleshy,  and  vein- 
less.  The  pale  greenish-yellow,  sessile  flowers 
are  about  two  inches  in  diameter,  and  occur 
in  loose,  axillary  racemes  of  eight  or  ten.  The 
fruit  is  a  slender  pod,  seven  or  eight  inches 
long,  filled  with  an  oily  mass  containing  nu- 
merous small,  black,  shining  seeds.1  Doubts, 
however,  exist  whether  commercial  vanilla 
is  entirely  derived  from  this  species,  and 
the  United  States  Pharmacopoeia  formerly 
ascribed  it  to  V.  aromatica,  Swartz,  considered 
by  some  botanists  to  be  a  variety  of  V.  plani- 
folia,  from  which  it  is  distinguished  by  its 
ovate-oblong,  nerved,  opposite  leaves,  its  waxy 
sepals,  its  acute  lip,  and  its  very  long  cylindri- 
cal capsules.  According  to  R.  A.  Rolfe,  V.  Pom- 
pona,  Schiede,  yields  the  Guadeloupe  variety, 
and  V.  Gardneri,  Rolfe,  is  said  to  yield  Brazilian 
and  Bahia  vanilla.  V.  appendiculata,  Rolfe,  and 
V.  odorata,  l'resl.,  produce  aromatic  fruits,  but 
are  not  known  to  be  cultivated,  while  V.  phae- 
antha,  which  possesses  but  little  perfume,  is 
under  cultivation  at  Jamaica  and  Trinidad. 
(Kew  Bulletin,  No.  ]()4,  L69.)  V.  guayarwnsis 
and  V.  palmarum  arc  also  said  to  yield  an 
aromatic  fruit.     (Sec  also  below.) 

This  plant  is  a  native  of  the  West  Indies, 
Mexico  and  South  America,  but  is  now  exten- 
sively cultivated.  The  plant  does  well  from 
the  sea-level  up  to  two  thousand  feet  of  alti- 
tude, requiring  for  its  perfection,  however,  a 
moist,  hot  climate,  with  an  habitual  dry  sum- 
mer spell  which  seems  to  he  necessary  to  bring 
good  flowering.  It  is  propagated  by  means  of 
cuttings,  sometimes  two  or  three  feet  in  length 
but  preferably  from  ten  to  twelve  feet  lone: 
taken  from  growing  shoots;  the.se  are  planted 
after  the  dry  season  is  over  and  should  pro- 
duce flowers  in  two  years.  Preferably  placed 
upon  trees,  hut  sometimes  on  Long  stakes,  trel- 
lises, wire  supports,  etc.,  the  slip  is  placed 
with  one  end  on  t lie  ground,  covered  with  leaves 
or  some  light  top  dressing.  In  many  cases 
the  vines  are  planted  so  closely  as  scarcely  to 
leave  room  for  cultivatoi-s  to  pass,  but  it  has 
been  found  that  under  these  circumstances  the 
vanilleries  are  especially  liable  to  destructive 
fungous  diseases.  As  the  flower  does  not  fer- 
tilize itself,  fertilization   (pollination)  by  hand 

1  The  following  account  of  the  structure  of  vanilla 
fruit  is  adapted  from  that  of  S.  B.  Jelliffe.  The 
transverse  section  of  the  vanilla  bean  displays  a  thick- 
walled,  irregular  triangular  cavity,  into  which  the 
placenta,  supporting  two  rows  of  fine  black  seeds, 
projects.  The  wall  of  the  ovary  is  lined  with  minute 
papillae  bearing  unicellular  papillose  hairs,  which  pro- 
ject into  the  central  cavity  and  are  believed  to  secrete 
the  materials  out  of  which  the  vanillin  is  elaborated. 
Beneath  the  epicarp  or  external  part  of  the  fruit 
is  a  lax  tissue,  in  which  there  is  an  oily  substance 
with  the  characteristics  of  vanillin  and  numerous 
fine  acicular  crystals  of  calcium  oxalate.  The  polyg- 
onal mesocarpal  cells  are  for  the  most  part  finely 
pitted,  some  irregularly  marked.  The  vascular 
bundles  of  the  mesophyll  are  irregularly  scattered  or 
radially  or  tangentially  arranged.  Spiral  ducts  are 
abundant,  annular  ducts  few.  In  the  tissue  of  the 
mesophyll  irregular  resinous  masses  and  prisms  of 
vanillin  occur. 


is  necessary;  it  is  usually  performed  by  women 
and  children.  It  is  said  that  a  fairly  trained 
workman  can  fecundate  over  one  hundred 
flowers  per  hour.  In  most  localities  no  more 
than  thirty  fertilized  flowers  should  be  left  to 
a  plant.  The  pods  reach  their  full  size  in  from 
five  weeks  to  eight  months,  according  to  the 
altitude  of  the  locality  and  to  the  amount  of 
shade.  The  first  indication  ef  ripening  is  a  slight 
yellowing  of  the  whole  pod;  as  soon  as  this 
occurs  the  pods  should  be  picked,  and  sorted, 
and  the  curing  process  commenced.  If  left  to 
ripen  further  the  pods  are  prone  to  split  and 
otherwise  deteriorate.  For  the  purpose  of  cur- 
ing them  the  pods  are  kept  in  a  heated  room  for 
some  days  (about  110°  F.),  then  transfeiTed  to 
a  cooler  one  (90°  P.),  and  finished  at  ordinary 
temperature.  During  the  process,  which  lasts 
some  months,  there  is  a  loss  of  70  to  80  per 
cent,  of  weight.  For  details  as  to  culture,  see 
Bulletin  21,  1898,  U.  S.  Department  of  Agri- 
culture, Division  of  Botany.  The  practice  of 
curing  the  beans  by  placing  them  under  blankets 
in  the  sun  is  still  in  vogue,  but  that  of  using  a 
regulated  artificial  heat  is  more  certain,  and  it  is 
the  modern  method. 

When  thoroughly  cured  the  beans  are  sorted 
and  tied  into  bundles,  which  are  wrapped  in 
sheet  lead  or  placed  in  small  metallic  boxes. 
In  doing  this  it  is  essential  that  the  bundle 
be  wrapped  in  a  thin  vegetable  parchment  paper, 
as  chemical  action  occurs  when  the  beans  come 
in    contact   with    the   metal. 

Fruits  which  have  not  been  picked  early 
enough  are  inferior  and  are  frequently  cut  into 
short  pieces  and  sold  as  "cuts."  If  by  chance 
the  fruit  should  be  picked  too  early  the  quality 
of  the  resulting  product  is  distinctly  inferior. 
The  fruit  as  first  picked  has  no  aroma,  the 
vanillin  during  the  process  of  curing  being 
produced  from  the  glucoside  coniferin  in  the 
interior  of  the  fruit.  This  was  shown  to  be 
converted  into  omifcryl  alcohol  and  glucose, 
and  the  former  of  these  subsequently  changed 
into    vanillin. 

The  cultivation  of  vanilla  has  extended  from 
South  America  throughout  the  tropics,  so  that 
at  present  although  the  wild  plant  is  abundant 
in  the  Mexican  States  of  Vera  Cruz  and  Oaxaca 
the  vanilla  of  the  markets  comes  almost  exclu- 
sively from  vanilleries.  Holland  is  supplied 
from  the  Java  plantations;  France  from  Tahiti, 
Madagascar,  Reunion,  Guadeloupe,  and  other 
of  her  colonies.  From  Mauritius  and  the  Sey- 
chelles the  product  goes  to  London.  In  the 
markets  most  of  the  varieties  are  known  by 
the  name  of  the  country  in  which  they  are 
produced.  The  finest  of  the  varieties  is  the 
Mexican  although  of  recent  years  the  Bourbon 
beans  have  so  improved  that  they  almost  rival 
it  in  strength  and  flavor.  At  present  the  Mex- 
ican bean  is  sold  at  somewhat  less  than  double 
the  price  of  the  Bourbon;  the  Bourbon  at  al- 
most double  the  price  of  the  Tahiti,  the  latter 
bean  being  commonly  much  injured  by  care- 
lessness in  the  process  of  curing. 
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Of  Mexican  vanilla,1  the  first  quality  occurs 
in  pods  from  eight  to  ten  inches  long,  flat- 
tened, two-eighths  to  three-eighths  of  an  inch 
in  diameter,  with  the  lower  end  slightly  atten- 
uated, the  upper  end  gradually  tapering  for 
about  a  quarter  of  the  length  of  the  pod, 
usually  curved  and  slightly  twisted  near  the 
point.  The  color  is  dark  brown,  the  pods 
fairly  plump,  the  surface  ridged  longitudinally, 
and  with  an  incrustation  of  fine  crystals  begin- 
ning at  the  ends,  gradually  extending;  when 
fresh  somewhat  viscid,  but  always  roughish 
to  the  touch.  For  an  interesting  account  of  the 
Mexican  vanilla  plant  by  Charles  E.  Hires, 
see  A.  J.  P.,  1893,  576. 

Bourbon  vanilla,  produced  in  the  Isle  of 
Reunion  to  the  amount  of  200,000  pounds  a 
year,  resembles  Mexican  vanilla,  but  is  scarcely 
so  long  in  the  tapering  portions,  is  of  a  dark- 
brown  almost  black  color,  is  not  so  firm  as  the 
Mexican,  has  the  surface  smooth  and  waxy, 
and  soon  becomes  covered  with  a  coating  of 
acicular  crystals  known  as  a  frost."  The  odor 
of  this  vanilla  is  said  to  resemble  that  of  Tonka 
bean  rather  than  that  of  Mexican  vanilla. 

The  Seychelles  and  Mauritius  vanilla  (in- 
ferior Bourbon  of  the  trade)  has  the  pods 
about  six  inches  in  length,  not  over  a  quar- 
ter of  an  inch  in  width,  and  characterized  by 
the  pale  color,  the  faint  odor,  and  a  smooth  but 
not  waxy  surface. 

South  American  or  Guadeloupe  vanilla  re- 
sembles the  Mexican  bean,  but  is  usually  recog- 
nizable, when  the  bean  is  entire,  by  the  latter 
being  broad  and  flattened,  usually  half  an  inch 
or  more  wide,  slightly  tapering  at  the  lower 
end,  and  at  the  upper  sharply  attenuated  an 
inch  or  so  at  the  point.  It  has  a  reddish-brown 
color,  and  is  of  a  rank  odor.    It  is  very  pulpy, 

1  Of  the  Mexican  vanillas  the  most  valuable  variety, 
called  lei),  or  vainilla  manna,  by  the  Spaniards,  con- 
sists of  cylindrical,  somewhat  flattened  pods,  six  or 
eight  Inches  long,  three  or  four  lines  thick,  nearly 
straight,  narrowing  towards  the  extremities,  bent  at 
the  base,  shining  and  dark  brown  externally,  wrinkled 
longitudinally,  soft  and  flexible,  and  containing 
within  their  tough  shell  a  soft  black  pulp,  in  which 
numerous  minute,  black,  glossy  seeds  are  embedded. 
It  has  a  peculiar,  strong,  agreeable  odor,  and  a  warm, 
aromatic,  sweetish  taste.  The  Interior  pulpy  portion 
is  most  aromatic.  In  it  are  more  or  less  numerous, 
minute  crystals.  Another  variety,  called  vainilla 
simarona  by  the  Spaniards,  is  smaller,  of  a  lighter 
color,  and  less  aromatic.  The  pods  are  said  to  be 
very  dry  and  to  contain  no  vanillin.  (2*ueva  Far- 
macopea  Mexicana.)  According  to  Schlede  it  is 
vielded  by  a  distinct  species,  the  Vanilla  sylvestrin, 
Schlede.  A  third  variety  is  the  vainilla  pompona 
of  the  Spaniards  (boba  vainilla,  or  pldtano  vainilla). 
In  this,  the  pods  are  from  five  to  seven  inches  long, 
from  six  to  nine  lines  broad,  shaped  somewhat  like 
a  plantain,  almost  always  open,  very  dark  brown 
or  nearly  black,  soft,  viscid,  and  of  a  strong  odor. 
Schlede  states  that  it  is  the  product  of  the  Vanilla 
Pompona.  Schlede.  The  variety  raunlla  vezacate 
is  said  to  be  derived  from  pods  gathered  long  before 
maturity.  (Nueva  Farmacopea  Mexicana.)  ihe 
vainilla  pompona  of  the  Spaniard  is  evidently  the 
vanillom  of  European  commerce,  which  are  usually 
from  4  to  5  Inches  long  and  from  %  to  an  Inch  in 
diameter,  frequently  sharply  angled,  brown  to  red- 
brown  in  color,  usually  split  open  and  free  from 
efflorescence.  Owing  to  the  transverse  markings  by 
twine  with  which  they  have  been  wrapped  during  the 
process  of  curing,  the  beans  have  a  peculiar  twisted 
appearance.  Their  odor,  which  resembles  that  of 
heliotrope,  is  due  to  the  presence  In  them  of  heho- 
tropin,  in  lieu  of  vanillin. 


with  a  surface  intermediate  in  feel  between  the 
Bourbon  and  the  Mexican,  and  having  but 
few  crystals.  One  variety  of  this  vanilla,  sold 
under  the  name  of  vanillons,  has  the  odor  of 
heliotrope  and  is  much  used  by  perfumers  and 
tobacco  manufacturers.     See  foot-note. 

Tahiti  vanilla,  "  transplanted  Mexican  va- 
nilla," has  its  pods  from  six  to  seven  inches 
long,  flat,  from  three-eighths  to  half  an  inch 
wide,  with  a  reddish-brown  color.  They  are 
almost  destitute  of  vanilla  flavor,  and  have  an 
odor  suggesting  heliotrope.  It  is  said  they  con- 
tain piperonal  and  also  vanillin.    (Ph.  Cb..  45.) 

Java  vanilla,  which  Is  almost  exclusively  con- 
sumed in  Holland,  has  a  pod  from  four  to  six 
inches  long,  with  a  flavor  as  fine  as  that  of 
the  Mexican  bean,  and  a  much  stronger  odor. 

The  importations  of  vanilla  beans  into  the 
United  States  for  1904  amounted  to  550,316 
lbs.,  valued  at  $1,424,763,  and  for  1905  to 
608,576  lbs.,  valued  at  $872,124. 

Properties. — Vanilla  is  officially  described 
as  "  linear,  narrowed,  and  bent  or  hooked  at 
the  rather  oblique  base,  about  15  to  20  Cm. 
long  and  about  7  Mm.  thick;  externally 
blackish-brown,  longitudinally  wrinkled,  glossy, 
frequently  covered  with  an  efflorescence  of 
vanillin  in  acicular  crystals,  flexible  and  tough, 
1-celled,  containing  a  blackish-brown  pulp  and 
numerous  minute,  blackish,  ovoid  and  flattened 
seeds;  odor  and  taste  characteristic  and  very 
agreeable."  U.  S.  Vanilla  beans  from  which 
the  vanillin  has  been  removed  by  means  of  a  sol- 
vent are  sometimes  offered  for  sale.  The  fraud 
is  to  be  detected  by  the  absence  of  flavor 
and  odor.  Such  beans,  and  also  beans  of  an 
inferior  quality,  are  sometimes  "  improved  "  in 
appearance  and  in  odor  by  the  use  of  benzoic 
acid.  For  the  detection  of  this  fraud  the 
pharmacist  should  avail  himself  of  the  fact  that 
while  the  crystals  of  benzoic  acid  are  flattened 
and  rhomboidal  and  generally  lie  upon  the 
bean,  those  of  vanillin  are  usually  acicular 
and  stand  out  at  right  angles  from  the  surface 
of  the  fruit.  The  absence  of  the  crystalline 
coating  on  the  vanilla  beans  seems  to  be  no  proof 
of  inferiority,  for  Henri  Lecomte  affirms  that  it 
is  not  rarely  absent  in  the  best  Mexican  bean. 
(B.  Sc.  Pharm.,  1901.) 

According  to  Bucholz,  vanilla  does  not  yield 
volatile  oil  when  distilled  with  water,  and 
the  aroma  appears  to  depend  on  chemical 
changes  which  may  take  place  during  and  after 
the  curing  of  the  fruit.  Many  years  since, 
vanilla  was  analyzed  by  Bucholz  and  Vogel, 
the  former  of  whom  found  in  it  a  disagreeable- 
smelling  fixed  oil,  a  soft  resin  having  a  feeble 
odor  of  vanilla  when  heated,  a  bitterish  ex- 
tractive resembling  tannin,  sugar,  starch,  and 
benzoic  acid.  But  the  characteristic  odorous 
principle  was  not  isolated  until  Gobley  obtained 
vanillin  by  acting  on  vanilla  with  solvents 
(see  Vanillinum) .  Although  the  latter  sub- 
stance has  been  largely  manufactured,  it  does 
not  take  the  place  of  the  preparations  of  va- 
nilla, the  flavor  and  odor  of  the  latter  being 
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greatly  preferred.  It  passes  with  water  in  dis- 
tillation. If  vanilla,  finely  divided,  be  distilled 
with  water,  a  turbid  liquid  passes,  which  be- 
comes clear  by  agitation  with  ether,  and  the 
ether  on  evaporation  yields  crystals  of  vanillin. 
Vanilla,  in  the  fresh  state  in  which  it  is 
gathered,  does  not  in  the  least  possess  the  char- 
acteristic fragrant  odor.  H.  Lecomte  (J.  P.  C, 
1903,  343)  studied  the  conditions  which  bring 
about  the  formation  of  vanillin.  According 
to  his  researches,  there  exist  in  t he  vanilla 
plant  two  ferments,  which  differ  in  a  marked 
degree  from  each  other  in  their  functions. 
The  one,  an  oxydase,  is  present  in  the  indi- 
vidual organs  of  the  plant,  such  as  the  leaves, 
shoots  and  their  aqueous  extracts,  in  the  green 
and  ripe  fruit,  and  in  the  prepared  commercial 
fruit.  Lecomte  detected  it  in  the  organs  of 
plants  of  different  origin,  by  means  of  Gh  Bert- 
rand's  reactions.  At  the  same  time,  the  pres- 
ence of  manganese  salts  was  observed  in  all 
products,  which  renders  it  not  impossible  that 
they  stand  in  some  relation  to  the  above- 
named  ferment.  The  second  ferment  U  con- 
tained in  the  sap  of  the  vanilla,  and  acts  as 
a  bydrolyzing  ferment.  With  regard  to  the 
mechanical  treatment  of  vanilla,  it  would 
appear  in  the  first  instance  as  if  it  counter- 
acted the  function  of  the  ferment.  It  con- 
sists, as  i*  well  known,  of  the  immersion  of  the 
fruit  during  twenty  seconds  in  water  a: 
C.  (185°  F. ),  a  manipulation  which  might 
bring  about  the  destruction  of  the  ferment.  Hut 
the  author  has  convinced  himself  thai  a  tem- 
perature of  about  f>0°  C.  (122°  P.),  such  as  the 
interior  of  the  fruit  probably  only  reaches 
during  the  short  duration  of  the  process,  really 
promotes  the  function  of  the  oxydase.  Both 
ferments,  the  oxydase  as  well  as  the  one  pos- 
sessing the  hydrolytic  action,  appear  to  be 
necessary  for  the  formation  of  vanillin  in  the 
plant,  and  their  action  may  possibly  be  ex- 
plained thus:  During  the  preparation,  the  oonif- 
erin  produced  by  the  plant  is  split  up  into 
glucose  and  coniferyl  alcohol.  This  process 
would  explain  also  the  occurrence  of  grape- 
sugar  in  vanilla.  The  oxydase  then  converts 
the  coniferyl  alcohol  into  vanillin.  Tiemann 
and  Haarmann  obtained  from  Mexican  vanilla 
1.69  per  cent,  of  vanillin,  from  Reunion  vanilla 
2.48  per  cent.,  from  Java  vanilla  2.75  per  cent. 
Stokeby  found  in  vanilla,  resin,  wax,  a  fixed 
oil,  a  brown  resinous  matter,  tannic  acid  chang- 
ing the  salts  of  iron  to  green,  gum,  sugar, 
phosphates,  and  sulphates :  hydrochloric  acid 
separated  from  it  oxalic  acid,  and  potassium 
hydroxide,  humie  acid.  (J.  P.  C '.,  4e  ser.,  iii. 
76,  1866;  see  also  paper  bv  Clav  W.  Holmes, 
Proc.  A.  Ph.  A.,  1887,  526.) 
Uses. — See  Vanillinum.1 
Off.  Prep.— Tinctura  Vanilla?,  U.  8. 


1  Vanilla  Poisoning. — Many  years  ago,  Orflla  re- 
corded cases  of  poisoning  by  the  eating  of  vanilla  ices, 
and  recently  many  cases  have  occurred  both  in 
Europe  and  in  this  country.  The  symptoms  are  those 
of    intense    gastrointestinal     irritation,     and    closely 


VANILLINUM.  U.  S. 

VANILLIN 

(v$-nll-irnum) 

C8H8Oa  =  150.92 

"  Methylprotocatechuic  aldehyde  [CeHs.OH. 
OCHs.COH  4:3:1],  occurring  naturally  in 
vanilla,  or  made  artificially  from  several  ortho- 
dihydroxybenzene  derivatives."   U.  S. 

Vanllline.  Fr.  Cod. :  Vanillin,  Vanlllekampher,  Pro- 
tocatechualdebydmethylaether,  O. 

Preparation. — Vanillin  was  first  obtained 
from  vanilla  by  Gobley,  who,  by  exhausting  va- 
nilla with  85  per  cent,  alcohol,  evaporating  the 
resulting  tincture  to  an  extract,  softening  this 
with  water,  and  agitating  in  a  flask  with  ether 
so  long  as  it  gave  color  to  that  fluid,  then 
evaporating  the  ethereal  liquid  and  treating  the 
residue  with  boiling  water,  obtained  on  the 
evaporation  of  the  water  a  crop  of  crystals 
having  the  odor  of  vanilla.  Purified  by  treat- 
ment with  animal  charcoal  and  recrystallization, 
the  principle  appeared  in  the  form  of  color- 
less, long,  four-sided  needles  terminated  by 
two  faces.  It  has  a  strong  odor  of  vanilla, 
with  a  hot,  biting  taste,  and  is  frequently  seen 
in  acicular  crystals  upon  the  external  surface  of 
the  bean.     This  compound,  for  which  Gobley 


resemble  those  of  cholerine.  That  the  attacks  have 
not  simply  been  cholera  morbus  induced  by  the  inges- 
tion of  cold  ices  Is  shown  by  the  fact  that  many  of 
the  flavored  dishes  were  pies  and  even  simple  fari- 
naceous puddings.  Elaborate  chemical  Investigations 
have  proved  the  absence  of  metallic  poisons  In  the 
Ingesta  Rchroff  believes  the  poison  to  be  cardol 
derived  from  the  oil  of  cashew  nut  placed  upon  the 
vanilla  pod  to  preserve  It,  but  there  does  not  seem 
to  be  any  proof  of  this,  and  it  is  stated  that  cardol 
could  not  be  found  in  the  vanilla  pods  obtained  from 
the  Vienna  cafe  at  Berlin,  where  poisoning  had 
occurred.  (P.  J.,  1874,  p.  853.)  Again.  It  has  been 
believed  that  the  poisoning  was  the  result  of  copper 
derived  from  vessels  In  which  the  Ice  cream  had  been 
preserved,  but  chemical  analysis  has  disproved  this. 
Certain  chemists  have  been  Inclined  to  suppose  that 
the  poisoning  was  caused  by  ptomaines  or  other 
products  of  decomposition  of  the  cream  before  freez- 
ing Lavot  (J  P.  C,  x.)  believes  that  the  poisoning 
Is  really  due  to  the  vanilla,  and  especially  to  an 
inferior  variety  of  bean  known  as  "  vanlllon,  the 
pods  of  which  are  free  from  rime,  soft,  viscous  and 
nearly  alwavs  open.  If,  however,  It  be  correct,  as 
asserted  (P.' J.,  xv.  241),  that  the  poisoning  has  been 
caused  by  ice  cream  flavored  with  artificial  vanillin, 
It  is  almost  certain  that  the  symptoms  are  due  to 
alterations  in  the  cream  itself.  This  Is  confirmed 
by  the  studies  of  V.  C.  Vaughan.  who.  In  1885,  sue- 
ceeded  In  Isolating  from  cheese  a  Peculiar  Poisonous 
ptomaine,  tyrotoxlcon.  (See  A.  /.P.,  342.  1880.) 
Subsequently.  Vaughan  obtained  the  same  poison 
from  milk,  and  In  June,  1886.  melted  ice  cream  taken 
from  a  mass  which  had  produced  serious  poisoning 
In  eighteen  persons,  with  some  of  the  vanilla  which 
had  been  used  in  flavoring  the  cream,  was  submitted 
to  him  for  analysis.  (See  A  J.  P..  xv  452.)  ' The 
Ingestion  of  the  vanilla  in  doses  of  thirty  drops  of 
an  extract  failed  to  develop  in  Vaughan  or  his  assist- 
ants any  symptoms,  and  he  was  able  to  separate  tbe 
tyrotoxlcon  from  the  ice  cream  Itself  and  to  poison 
animals  with  It.  H.  C.  Wood  has  seen  violent  poison- 
ing with  gastro-intestinal  irritation  and  symptoms 
resembling  those  of  the  so-called  vanilla  poisoning, 
produced  by  the  ingestion  of  stale  cream  puffs  In 
which  no  vanilla  had  been  put.  and  it  is  more  than 
probable  that  In  most  cases  of  the  so-called  vanilla 
poisoning  rvrotoxicon  or  some  allied  substance  is 
the  cause  of  the  symptoms.  If  the  case  reported 
by  Rosenthal  be  accurately  stated  (P.  J.,  xv.  24),  It 
must  be  allowed,  however,  that  In  some  Instances  thf 
vanilla  Itself  Is  at  fault. 
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proposed  the  name  vanillin,  is  now  recognized 
as  the  methyl-ether  of  protocatechuic  aldehyde, 

f  OCHa 
CsHa     <  OH     or    CsHsOa,    and   is   known   to 

(COH, 
occur  somewhat  diffused  in  the  vegetable  king- 
dom, being  found  in  the  sugar  beet  and  in 
the  wood-tissue  of  many  plants.  It  forms 
crystalline  needles  fusing  at  80°  to  81°  C, 
difficultly  soluble  in  cold  water,  readily  soluble 
in  hot  water,  easily  soluble  in  alcohol  and 
ether,  chloroform,  and  carbon  disulphide.  It 
oxidizes  slowly  in  damp  air  to  vanillic  acid, 
CbHs04;  when  heated  with  diluted  hydrochloric 
acid  to  200°  C,  it  breaks  up  into  methyl  chlo- 
ride and  protocatechuic  acid.  Tiemann  and 
Haarmann  (Ber.  d.  Chem.  Ges.,  1874),  who  first 
ascertained  the  true  character  of  vanillin,  also 
found  that  it  could  be  made  synthetically  from 
coniferin,  a  glucoside  contained  in  the  cambium 
layer  of  the  pine.  This  coniferin,  C16H22O8  + 
2H2O,  or  the  compound  C10H12O3,  which  with 
glucose  results  from  its  decomposition,  is  oxid- 
ized by  sulphuric  acid  and  potassium  dichro- 
mate  with  the  production  of  vanillin.  Artificial 
vanillin  was  made  in  this  way  from  coniferin 
under  Tiemann  and  Haarmann's  patents,  and 
was  made  by  Reimer  and  Tiemann  from  guaia- 
col  by  heating  it  with  sodium  hydroxide  and 
chloroform,  but  it  is  now  made  from  eugenol, 

(  OH 
CeHs  {  OCHa  .    This  on  heating  with 

(  CHa.CH :  CHa 
alcoholic    potash    is    changed    into    isoeugenol, 

(  OH 
CeHa  <  OCH3  ,  and  this  is  then  oxid- 

(  CH :  CH.CHa 

f  OH 
ized,  when  vanillin,  CeHs  •<  OCHa,    is    formed. 

(CHO 
A  larger  yield  is  obtained  if  the  isoeugenol  is 
first  acetylated,  as  the  acetisoeugenol  is  more 
stable  under  the  influence  of  oxidizing  agents. 
The  product  aeetvanillin  is  readily  decom- 
posed, with  the  liberation  of  the  vanillin 
The  oxidation  is  effected  by  a  variety  of  oxid- 
izing agents.  Sodium  peroxide  has  been  used 
with  success,  or  more  recently  the  isoeugenol 
sodium  has  been  oxidized  at  the  positive  pole 
of  an  electrolytic  cell,  using  an  alkaline  hy- 
droxide as  the  cathode  liquid.  Oil  of  cloves 
is  therefore  used  as  a  basis  for  the  manufac- 
ture  of   artificial  vanillin. 

Properties. — It  is  officially  described  as  in 
"  fine,  white,  crystalline  needles,  having  the 
odor  and  taste  of  vanilla,  and  having  an  acid 
reaction.  Soluble  in  about  100  parts  of  water 
at  25°  C.  (77°  F.),  and  in  15  parts  at  80°  C. 
(176°  F.).  It  is  easily  soluble  in  alcohol,  ether, 
glycerin,  or  chloroform.  When  heated  to  be- 
tween 80°  and  81°  C.  (176°  and  177.8°  F.), 
it  melts,  and  at  285°  C.  (545°^  F.)  it  can  be 
distilled  without  decomposition  in  a  current  of 
carbon  dioxide,  leaving  no  residue.  It  is 
easily  soluble  in  aqueous  solutions  of  alkali 
hydroxides,    and    from    the    combinations   thus 


formed  it  is  precipitated  at  once  by  the  addi- 
tion of  acids.  An  aqueous  solution  of  Vanillin 
gives,  with  ferric  chloride  T.S.,  a  blue  color; 
if  the  mixture  be  boiled,  the  blue  color  changes 
to  brown,  and  on  cooling  a  white  precipitate  of 
dihydro-divanillin  separates.  Vanillin  is  ex- 
tracted completely  from  its  solution  in  ether 
by  shaking  with  a  saturated  aqueous  solution 
of  sodium  bisulphite,  from  which  solution  it  is 
precipitated  by  the  addition  of  sulphuric  acid. 
An  aqueous  solution  of  Vanillin  will  give,  on 
the  addition  of  lead  acetate  T.S.,  a  white  pre- 
cipitate of  a  lead  compound  of  vanillin,  soluble 
in  hot  water,  and  crystallizing,  on  cooling, 
in  scales.  On  warming  0.1  Gm.  of  Vanillin 
with  concentrated  alcoholic  solution  of  sodium 
hydroxide,  adding  chloroform  and  again 
warming,  it  should  not  give  an  odor  of  phenyl- 
isocyanide  (absence  of  acetanilide) ."  U.  S. 

Uses. — According  to  Grasse,  vanillin  pro- 
duces in  frogs  spinal  convulsions  followed  by 
paralysis  due  to  a  direct  action  upon  both  the 
spinal  cord  and  motor  nerves.  It  has  been 
suggested  as  a  stomachic  and  excito-motor  given 
in  doses  of  three-fourths  of  a  grain  (0.048  Gm.). 
(A.  Pharm.,  Aug.  1896.)  Neither  it  nor  va- 
nilla, however,  are  used  for  other  than  flavoring 
purposes.  The  fact  that  while  the  vanilla 
beans  have  steadily  risen  in  price  for  a  num- 
ber of  years  that  of  the  artificial  vanillin  has 
enormously  fallen,  indicates  that  as  a  flavoring 
agent  vanillin  is  not  equal  to  the  natural  pro- 
duct. It  is  said  that  articles  flavored  with  it 
leave  a  peculiar,  disagreeable  after-taste  and 
retain  their  flavor  only  a  very  short  time. 

VERATRINA.  U.  S.,  Br. 

VERATRINE 

(ver-a-trl'na) 

"A  mixture  of  alkaloids  obtained  from  the 
seed  of  Asagrcea  officinalis  (Chamisso  and 
Schlechtendal)  Lindley  (Fam.  Liliacece).  It 
should  be  kept  in  well-stoppered,  amber- 
colored  vials."  U.  S.  "An  alkaloid,  or  mixture 
of  alkaloids,  prepared  from  cevadilla,  the 
dried  ripe  seeds  of  Schoenocaulon  officinale,  A. 
Gray."    Br. 

Veratria,  U.  8.  1870;  VSratrine,  Fr.  Cod.;  Vera- 
trinum,  P.  O.;  Veratrin,  G. ;  Veratrina,  It.,  Sp. 

"  Cevadilla  of  commerce,  2  pounds  (Imperial) 
or  1  kilogramme;  Distilled  Water,  Alcohol 
(90  per  cent.),  Solution  of  Ammonia,  Hydro- 
chloric Acid,  of  each  a  sufficient  quantity. 
Macerate  the  cevadilla  with  half  its  weight  of 
boiling  Distilled  Water,  in  a  covered  vessel,  for 
twenty-four  hours;  remove  the  cevadilla; 
squeeze  it;  dry  it  thoroughly  in  a  warm  place; 
then  beat  it  in  a  mortar,  and  separate  the 
seeds  from  the  capsules.  Reduce  the  seeds  to 
powder;  moisten  the  powder  with  the  Alcohol; 
pack  firmly  in  a  percolator;  pass  the  Alcohol 
through  the  mare  until  the  percolate  ceases  to 
be  colored ;  concentrate  the  alcoholic  solution  by 
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distillation,  so  long  as  no  deposit  forms,  and 
pour  the  residue,  while  hot,  into  twelve  times 
its  volume  of  cold  Distilled  Water ;  filter  through 
calico;  wash  what  remains  on  the  filter  with 
Distilled  Water,  until  the  filtrate  ceases  to 
precipitate  with  Solution  of  Ammonia.  To  the 
filtrate  add  Solution  of  Ammonia  in  slight  ex- 
cess; let  the  precipitate  completely  subside; 
pour  off  the  supernatant  liquid;  collect  the 
precipitate  on  a  filter;  wash  it  with  Distilled 
Water  until  the  filtrate  passes  colorless;  dis- 
tribute the  moist  precipitate  through  twelve 
fluid  ounces  (Imp.  meas.)  or  four  hundred 
cubic  centimetres  of  Distilled  Water;  add 
gradually,  with  diligent  stirring,  sufficient 
Hydrochloric  Acid  to  make  the  liquid  feebly  but 
persistently  acid;  add  sixty  grains  or  four 
grammes  of  the  purified  animal  charcoal  of 
commerce ;  digest  with  moderate  heat  for  twenty 
minutes;  filter;  allow  the  liquid  to  cool;  add 
Solution  of  Ammonia  in  slight  excess,  and, 
when  the  precipitate  has  completely  subsided, 
pour  off  the  supernatant  liquid;  collect  the  pre- 
cipitate on  a  filter  and  wash  it  with  cold  Dis- 
tilled Water  until  free  from  chloride;  dry  the 
precipitate,  first  by  imbibition  with  filtering 
paper,  and  then  by  the  application  of  warmth." 
Br. 

The  U.  S.  P.  (8th  Rev.)  very  properly 
does  not  give  a  process  for  veratrine,  as  it  can- 
not be  made  profitably  by  the  pharmacist.  (See 
Sabadilla,  Part  II.) 

In  the  U.  S.  process  of  1870  1  the  first  step  is 
to  obtain  a  tincture  of  cevadilla,  which  is 
evaporated  to  the  consistence  of  an  extract. 
This  contains  the  veratrine  combined  with  a 
vegetable  acid,  probably  gallic,  as  it  exists  in 
the  seeds.  From  the  extract  the  alkaloid  is 
dissolved  by  the  acidulated  water,  which  at 
the  same  time  converts  it  in  great  measure 
into  a  sulphate,  a  small  portion  possibly  re- 
maining in  the  solution  combined  with  an  excess 
of  the  natural  acid.  The  magnesia  combines 
with  the  acids  and  throws  down  the  veratrine, 

^Veratria,  U.  8.  1870. — "Take  of  Cevadilla,  In 
moderatelT  fine  powder,  twenty-four  troyouncea ; 
Alcohol,  Sulphuric  Acid,  Magnesia,  Water  of  Ammonia, 
Purified  Animal  Charcoal,  Water,  each,  a  sufficient 
quantity.  Digest  the  Cevadilla  with  eight  pints  of 
Alcohol,  for  four  hours,  in  a  distillatory  apparatus, 
with  a  heat  approaching  to  boiling,  and  pour  off  the 
liquid.  To  the  residue  add  eight  pints  more  of 
Alcohol  mixed  with  the  portion  distilled,  and,  having 
digested  for  an  hour,  pour  off  the  liquid  as  before. 
Digest  for  a  third  time  with  the  same  quantity  of 
Alcohol,  together  with  the  portion  last  distilled,  and 
again  pour  off.  Press  the  remains  of  the  Cevadilla, 
mix  and  strain  the  liquids,  and,  bv  means  of  a  water- 
bath,  distil  off  the  Alcohol.  Boil  the  residue  three 
or  four  times  in  Water  acidulated  with  Sulphuric 
Acid,  mix  and  strain  the  liquids,  and  evaporate  to 
the  consistence  of  syrup.  Add  Magnesia  in  slight 
excess,  shake  the  mixture  frequently,  then  express, 
and  wash  what  remains.  Repeat  the  expression  and 
washing  two  or  three  times,  and,  having  dried  the 
residue,  digest  it  with  a  gentle  heat  several  times 
in  Alcohol,  and  strain  after  each  digestion.  Distil 
off  the  Alcohol  from  the  mixed  liquids,  boll  the  residue 
for  fifteen  minutes  in  water  mixed  with  a  little  Sul- 
phuric Acid  and  Purified  Animal  Charcoal,  and  strain. 
Having  thoroughly  washed  what  remains,  mix  the 
washings  with  the  strained  liquid,  evaporate  with 
a  moderate  heat  to  the  consistence  of  thin  syrup, 
and  drop  In  sufficient  Water  of  Ammonia  to  precipi- 
tate the  Verntr'a.  Lastlv.  wash  the  alkaloid  with 
Water,  and  dry  it  with  a  gentle  heat."  U.  8.  1870. 


which  is  then  taken  up  by  alcohol  and  again 
yielded  in  a  purer  state  by  evaporation.  To 
purify  it  still  further,  it  is  redissolved  in  water 
by  the  agency  of  sulphuric  acid,  is  submitted  to 
the  action  of  animal  charcoal,  and  is  finally  pre- 
cipitated by  ammonia.  In  the  British  process, 
the  tincture  is  concentrated  until  it  begins  to 
let  fall  a  precipitate,  and  is  then  poured  into 
water,  which  throws  down  the  resin  and  oil 
with  a  portion  of  the  coloring  matter  and  re- 
tains the  salt  of  veratrine.  This  is  then  de- 
composed by  ammonia,  and  the  precipitated 
veratrine  is  slightly  washed  with  cold  water 
to  free  it  from  adhering  impurities.  If  much 
water  be  employed  in  the  washing,  a  consider- 
able portion  of  the  veratrine  will  be  lost,  in 
consequence  of  impure  veratrine  being  in  some 
degree  soluble  iu  water.  The  remaining  steps 
of  the  British  process  consist  in  the  purifica- 
tion of  the  veratrine  by  forming  a  hydrochloride 
in  solution,  decolorizing  this  by  animal  char- 
coal and  again  precipitating  by  ammonia.2 

The  U.  S.  process  of  1870  is  essentially 
that  of  Couerbe.  The  veratrine  obtained  by  it, 
though  not  pure,  is  sufficiently  so  for  medic- 
inal use.  A  drachm  of  it,  in  thus  state,  may  be 
procured  from  a  pound  of  cevadilla.  Meissner, 
in  1819,  applied  the  term  sabadilline  to  an  alka- 
loid extracted  by  him.  Pelletier  and  Caventou 
had  probably  produced  the  same  preparation 
when  they  announced  the  discover}7  of  vera- 
trine in  the  same  year.  This  substance  is  the 
veratrine  described  as  prepared  by  Couerbe's 
process.  Couerbe,  in  1834,  announced  the  dis- 
covery of  an  additional  alkaloid,  to  which  he 
gave  Meissner's  old  name  of  sabadilline,  and 
Weigelin,  in  1871,  announced  the  discovery 
of  a  third  alkaloid,  which  he  called  sabatrine. 
G.  Merck,  in  1855,  obtained  veratrine  in  a  crys- 
tallized state  by  solution  and  separation  from 
strong   alcohol. 

Wright  and  Luff  (J.  Chem.  S.,  33,  p.  338) 
have  brought  order  from  this  confusion  by 
a   careful  study   of  the  whole   subject.      They 

1  James  Beatson,  manufacturing  chemist  of  the 
XL  S.  Naval  Laboratory  at  New  York,  recommended 
the  following  method  of  preparing  veratrine  as  less 
complicated  than  the  U.  S.  P.  1870  process,  and 
quite  satisfactory  in  its  results.  Take  73  pounda 
(avoirdupois)  of  cevadilla,  rub  It  upon  a  coarse  wire 
sieve  so  as  to  separate  the  seeds  from  the  capsules, 
and  reduce  the  former  to  a  coarse  powder  by  a 
Swift's  drug  mill.  Pass  the  capsules  also  through 
the  mill,  separate  the  finer  portion,  and  mix  it  with 
the  ground  seeds.  Moisten  the  mixture  with  alcohol, 
and  allow  it  to  stand  12  hours ;  then  Introduce  It 
into  a  displacement  apparatus,  and  pour  upon  It  30 
gallons  of  alcohol,  when  a  convenient  quantity  of 
the  liquid  has  passed,  submit  It  to  distillation,  and 
return  the  distilled  alcohol  to  the  displacement  appa- 
ratus, and  proceed  in  the  same  way  until  the 
cevadilla  is  thoroughly  exhausted.  Collect  all  the 
alcoholic  liquor  from  the  exhausted  seeds,  and  con- 
tinue the  distillation  until  the  tincture  has  a  syrupy 
consistence.  Pour  this  while  hot  into  eight  times 
its  volume  of  cold  water,  throw  the  whole  on  a 
calico  filter,  and  wash  until  the  washings  cease  to 
Indicate  the  presence  of  the  veratrine.  Mix  the 
washines  with  what  first  passed  through  the  niter, 
and  add  ammonia  water  in  excess  (about  4  pounds). 
Wash  the  precipitated  veratrine  with  cold  water, 
and  drv  It  with  a  very  gentle  heat.  Beatson  ob- 
tained by  this  process  eleven  and  a  quarter  ounces 
of  veratrine  but  faintly  tinged  with  coloring  matter. 
(A.  J.  P.,  xxvl.  5.) 
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found  three  alkaloids  in  sabadilla  seeds:  ceva- 
dine,  Cs2H4eN09  (the  alkaloid  hitherto  known 
as  the  veratrine  of  Merck) ;  veratrine,  C37 
H53NO11;  and  cevadilline,  C34H53NO8.  Of 
these,  the  cevadine  (formerly  veratrine)  forms, 
when  crystallized  from  alcohol,  needles  or  com- 
pact crystals  which  fuse  at  205°  C.  (401°  F.), 
effloresce  rapidly  in  the  air,  and  become  opaque, 
are  insoluble  in  water,  easily  soluble  in  alco- 
hol and  ether,  and  dissolve  in  warm  concentrated 
hydrochloric  acid  with  a  dark  violet  color, 
which  on  boiling  becomes  intensely  red.  When 
heated  with  alcoholic  potassium  hydroxide  they 
are  decomposed  into  methyl-crotonic  (tiglinic) 
acid  and  cevine,  C27H43NO8.  The  veratrine  of 
Wright  and  Luff  is  obtained  from  the  mother 
liquor  of  the  cevadine  by  extraction  with  ether. 
It  forms  an  uncrystallizable  resinous  mass,  fus- 
ing at  180°  C,  but  yields  crystallized  salts. 
Boiled  with  sodium  hydroxide  it  is  decomposed 
into  dimethyl-protocatechuic  (veratric)  acid 
and  verine,  C28H45NO8.  Cevadilline  remains 
after  the  extraction  of  the  veratrine,  insoluble 
in  ether.  It  is  also  uncrystallizable,  nearly  in- 
soluble in  ether  and  in  boiling  benzene,  but 
easily  soluble  in  fusel  oil. 

Fliickiger  recognized  only  two  of  these  alka- 
loids, and  made  them  both  of  the  composition 
C32H49NO9.  The  first,  which  he  called  cevadine, 
he  stated  is  decomposed  by  boiling  with  barium 
hydroxide  when  in  alcoholic  solution,  and 
yielded  products  as  follows : 
C82H49NO9  +  2H2O  =  C5H8O2  +  C27H45NO9 
The  first  of  these  products  is  methyl-crotonic 
acid,  and  the  second  is  cevine.  The  other 
alkaloid  he  called  veratridine,  and  gave  its  de- 
composition as  follows : 

2C32H49NO9  +  4H2O  = 

C9H10O4  +  C66H92N2O16  +  2H2O 
The  first  of  these  products  is  dimethyl  pro- 
tocatechuic  acid,  and  the  second  he  called  yera- 
tro'in.  (Fliickiger,  Pharm.  Chem.,  1888,  ii.  p. 
532.)  Merck  still  terms  the  cevadine  of  Wright 
and  Luff  veratrine,  and  prepares  it  in  white 
crystals  of  the  formula  C32H49NO9,  fusing  at 
202°  C.  Frankforter  (A.  J.  P.,  1897,  372) 
confirmed  this  formula,  C32H49NO9.H2O,  but 
gave  to  the  purified  veratrine  the  melting  point 
from  146°  to  148°  C. 

Two  acids  have  also  been  found  in  saba- 
dilla,—the  sabadillic  or  cevadic  acid  of  Pelle- 
tier  and  Caventou,  forming  needle-like  crystals 
fusing  at  20°  C,  and  the  veratric  acid  of 
Merck,  which  Koerner  showed  to  be  dimethyl- 
protocatechuic  acid. 

Properties.— Veratrine  is  officially  described 
as  "  a  white,  or  grayish-white,  amorphous  pow- 
der, odorless,  but  causing  intense  irritation  and 
sneezing  when  even  a  minute  quantity  reaches 
the  nasal  mucous  membrane;  having  an  acrid 
taste,  and  leaving  a  sensation  of  tingling  and 
numbness  on  the  tongue.  It  should  be  tasted 
with  great  caution.  Slightly  hygroscopic  in 
moist  air.  Soluble  in  1750  parts  of  water, 
2.2  parts  of  alcohol,  3  parts  of  ether,  and  in  1 
part  of  chloroform  at  25°  C.  (77°  F.) ;  soluble 
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in  1300  parts  of  water  at  80°  C.  (176°  F.) ; 
very  soluble  in  benzene  and  amyl  alcohol;  in- 
soluble in  petroleum  benzin.  When  heated  to 
145°  C.  (293°  F.),  it  softens,  and  melts  at 
152°  C.  (305.6°  F.).  Upon  ignition  it  is  con- 
sumed, leaving  no  residue.  Its  alcoholic  solu- 
tions are  alkaline  to  red  litmus  paper.  On 
triturating  Veratrine  with  sulphuric  acid,  in  a 
glass  mortar,  the  yellow  or  orange-red  solution 
exhibits,  by  reflected  light,  a  greenish  fluores- 
cence, which  becomes  more  intense  upon  the 
addition  of  an  equal  volume  of  acid.  Upon 
standing,  the  solution  gradually  assumes  a  deep 
red  color.  Sulphuric  acid  when  heated  with 
Veratrine  gives  a  cherry-red  color.  Sulphuric 
acid  containing  a  trace  of  selenous  acid  pro- 
duces a  brownish-green  color.  Sulphuric  acid 
added  to  a  mixture  of  1  part  of  Veratrine  and  6 
parts  of  sugar  produces  a  green  color,  changing 
to  blue,  and  the  mixture  then  becomes  colorless." 
U.  S.  "  Pale  gray,  amorphous ;  without 
odor,  but,  even  in  the  most  minute  quantity, 
powerfully  irritating  the  nostrils;  strongly 
and  persistently  bitter,  and  intensely  acrid; 
insoluble  in  water,  soluble  in  3  parts  of  alco- 
hol (90  per  cent.)  or  of  chloroform,  in  6  parts 
of  ether,  and  in  diluted  acids,  leaving  slight 
traces  of  an  insoluble  brown  resinous  matter. 
It  dissolves  in  nitric  acid,  yielding  a  yellow 
solution.  Warmed  with  hydrochloric  acid,  it 
dissolves  with  production  of  a  blood-red  color 
lasting  several  days.  Treated  with  fifty 
or  sixty  times  its  weight  of  sulphuric  acid, 
the  mixture  turns  yellow,  subsequently  ac- 
quires a  yellowish-green  fluorescence  which 
becomes  more  distinct  on  the  addition  of 
more  acid  and  slowly  changes  to  bright 
red,  or,  if  wanned,  violet-red.  Heated  with 
access  of  air,  Veratrine  melts  to  a  yellow  liquid, 
and  at  length  burns  away,  leaving  no  residue 
(absence  of  mineral  impurity)."  Br. 

Uses. — Veratrine  is  locally  irritant,  and 
exercises  a  peculiar  influence  on  the  nervous 
system.  Rubbed  upon  the  skin  it  excites  a 
sensation  of  warmth  and  a  peculiar  tingling. 
Sometimes  an  evanescent  blush  is  produced,  and 
still  more  rarely  an  eruption  upon  the  skin,  but, 
in  general,  no  decided  signs  of  inflammation  are 
evinced.  Upon  the  denuded  cutis,  however, 
veratrine  and  its  salts  are  powerfully  irri- 
tating; in  the  mouth  and  fauces  they  produce 
an  almost  insupportable  sense  of  acrimony,  and 
snuffed  up  the  nostrils  excite  violent  sneezing. 
Magendie  states  that  when  taken  internally  in 
the  dose  of  a  quarter  of  a  grain  they  promptly 
produce  abundant  alvine  evacuations,  and  in 
larger  doses  provoke  more  or  less  violent  vomit- 
ing. Experimenters  have  observed  similar 
effects. 

When  it  is  taken  in  toxic  doses  veratrine 
causes  violent  vomiting,  serous  purging,  often 
with  intense  burning  in  the  mouth  and  throat, 
and  general  muscular  weakness.  No  fatal  case 
of  poisoning  is  on  record;  but  in  the  experi- 
ments of  Esche  on  himself  a  half-grain  of  the 
acetate   produced   collapse,   with  a  pale,   cold, 
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wet  skin,  pinched  features,  a  rapid,  thready, 
irregular  pulse,  violent  vomiting1,  and  marked 
muscular  tremblings.  The  phenomena  of  vera- 
trine  poisoning  in  dogs,  rabbits,  etc.,  are  failure 
of  muscular  power,  along  with  violent  muscular 
twitchings  and  convulsions,  which  are  often 
plainly  excited  by  external  irritants,  severe 
vomiting,  generally  but  not  always  accompanied 
by  purging,  and  disturbance  of  motion,  respira- 
tion, and  circulation.  The  pulse  is  at  first,  if 
the  dose  be  not  too  large,  quickened  and 
strengthened,  but  in  a  very  short  time  it 
becomes  slower  and  weaker,  and  finally  very 
frequent,  thready,  and  irregular.  When  very 
large  doses  are  given,  the  animal  often  dies  at 
once  of  a  universal  paralysis.  Veratrine  is  a 
powerful  muscle  poison,  producing  a  primary 
stage  of  muscular  hyperexcitability  and  a  con- 
dition in  which  momentary  stimuli  produce 
tetanic  spasms,  and  a  final  stage  of  rigidity  and 
complete  loss  of  contractility.  It  is  paralyzant 
to  the  motor  nerves,  and  probably  also  to  the 
sensory  nerves.  Upon  the  cerebral  centres  it 
has  little  action ;  its  exact  influence  upon  the 
spinal  cord  has  not  been  determined.  It  is  a 
powerful  depressant  to  the  respiratory  centre, 
and  acts  upon  the  heart  muscle  as  upon  the 
voluntary  muscles.  In  the  earlier  stages  of  its 
action  it  slows  the  pulse  and  increases  the  blood 
pressure  by  stimulating  the  inhibitory  cardiac 
nerves,  and  probably  also  by  stimulating  the 
muscle  fibres  in  the  heart  itself  and  in  the 
walls  of  the  arterioles. 

Veratrine  has  been  chiefly  employed  in  gout, 
rheumatism,  and  neuralgia,  and  has  also  been 
praised  in  epilepsy  and  various  other  nervous 
diseases.  Its  remedial  value  is  very  doubtful, 
and  in  this  country  it  is  very  rarely  admin- 
istered. One-thirtieth  of  a  grain  (0.002  Gm.) 
may  be  given  in  the  form  of  pill,  and  repeated 
every  three  or  four  hours  till  the  effects  of  the 
medicine  are  experienced.  Some  prefer  the 
salts  for  internal  use.  Any  one  of  these  salts 
may  be  prepared  by  treating  veratrine  with 
water  acidulated  with  the  acid  to  perfect 
neutralization,  and  then  carefully  evaporating 
to  dryness.  It  is  employed  to  some  extent  as 
an  alterative  counter-irritant,  locally  applied  in 
chronic  sicellings,  stiffening,  and  induration  of 
the  joints,  whether  from  rheumatism,  from 
scrofula,  or  simply  from  local  injuries,  as 
sprains. 

Veratrine  may  be  used  either  dissolved  in 
alcohol,  or  rubbed  up  with  lard  or  other  unct- 
uous substance  in  the  proportion  of  from  five 
to  twenty  grains  to  the  ounce.  It  is  advisable 
that  the  alkaloid  should  be  dissolved  in  a  little 
alcohol  or  oleic  acid  before  being  mixed  with 
the  lard.  Of  the  ointment  thus  prepared,  a 
portion  of  the  size  of  a  filbert  may  be  rubbed 
upon  the  skin  over  the  part  affected,  night  and 
morning,  from  five  to  fifteen  minutes,  or  until 
the  more  urgent  symptoms  are  relieved.  Vera- 
trine may  be  used  in  this  way  to  the  amount  of 
from  two  to  four  grains  in  the  day.  Care 
must  be  taken  to  see  that  the  cuticle  to  which 


the  ointment  is  applied  is  sound.  When  the 
skin  is  irritable,  smaller  quantities  than  those 
above  mentioned  must  be  used. 

Dose,  one-thirtieth  of  a  grain  (0.002  Gm.). 

Off.  Prep. — Oleatum  Veratrinse,  U.  8.;  Unguen- 
tum  Veratrina?,  U.  8.,  Br. 

VERATRUM.  U.  S. 

VERATRUM  [Veratrum  Viride,  Pharm.  1890] 

( ve-r&'trum ) 

"  The  dried  rhizome  and  roots  of  Veratrum 
viride  Aiton  (American  Hellebore)  or  Vera- 
trum album  Linne'  (White  Hellebore)  (Fam. 
Liliacece)."    U.  S.1 

r.  iHride:  Green  Hellebore,  American  Hellebore  Btg 
or  False  Hellebore,  Swamp  Hellebore,  Indian  Poke, 
Itch-weed.  Tickle-weed,  Bugbane ;  Veratre  vert,  Fr. ; 
Grilner  Germer,   Q. ;   Vedegambre  verdo,   Sp. 

Y.  album:  White  Hellebore,  White  Veratrum,  Ling- 
wort,  Sneezewort,  Neezewort ;  Hellebore  blanc,  Fr. 
Cod.;  Veratre  blanc.  Fr. ;  Khizoma  Veratri,  P.  O.  ; 
Weisse  Nleswurzel,  Welsser  Germer.  O. ;  Vedegambre 
bianco.  Bp. 

Veratrum  viride,  Aiton,  Hort.  Kew.  (1789) 
422;  Willd.,  Sp.  Plant,  iv.  896;  Bigelow,  Am. 
Med.  Bot.,  ii.  121;  B.  &  T.  286.  V.  album, 
Michaux,  not  V.  album,  Sereno  Watson,  which 
is  V.  californicum,  Durand. — The  American 
hellebore,  known  also  by  the  names  of  Indian 
poke,  poke  root,  and  swamp  hellebore,  has  a 
perennial,  thick,  fleshy  rhizome,  the  upper  por- 
tion of  which  is  tunicated,  the  lower  solid,  and 
beset  with  numerous  whitish  roots.  The  stem 
is  annual,  round,  striated,  pubescent,  and  solid, 
from  three  to  six  feet  in  height,  furnished  with 
bright  green  leaves,  and  terminating  in  a 
panicle  of  greenish-yellow  flowers.  The  leaves 
gradually  decrease  in  size  as  they  ascend.  The 
lower  are  from  six  inches  to  a  foot  long,  oval, 
acuminate,  plaited,  nerved,  and  pubescent,  and 
embrace  the  stem  at  their  base,  thus  affording 
it  a  sheath  for  a  considerable  portion  of  its 
length.  Those  on  the  upper  part  of  the  stem, 
at  the  origin  of  the  flowering  branches,  are 
oblong-lanceolate.  The  panicle  consists  of  nu- 
merous flowers,  distributed  in  racemes  with 
downy  peduncles.  Each  flower  is  accompanied 
by  a  downy,  pointed  bract,  much  longer  than 
its  pedicel.  The  perianth  consists  of  six  oval 
acute  segments,  thickened  on  the  inside  at  their 
base,  with  the  three  alternate  segments  longer 

1  The  revisers  of  the  U.  S.  P.  (8th  Rev.)  seem  to  as 
to  have  made  an  error  in  recognizing  the  two  veratrum 
rhizomes  as  one  drug.  That  the  two  species  are  very 
closely  allied,  and  the  two  rhizomes  histologically, 
chemically,  and  toxicologlcally  very  similar  Is  Indis- 
putable, but  similarity  is  not  identity.  The  European 
plant  seems  to  be  more  actively  poisonous  than  is  the 
American,  and  has  been  said  by  some  chemists  to 
contain  a  larger  proportion  of  the  alkaloids.  It 
usually  also  has  a  distinctly  greater  action  upon  the 
intestinal  tract  and  it  is  probable  that  the  propor- 
tionate amounts  of  the  alkaloids  differ  in  the  two 
species.  The  conclusions  reached  In  an  elaborate 
physiological  research  made  by  H.  C.  Wood  and  H.  C. 
Wood,  Jr.,  for  the  Committee  of  Revision  was  that  the 
drugs  can  scarcely  be  distinguished  physiologically 
but  that  the  European  plant  is  more  likely  to  dis- 
turb the  intestines  and  that  In  the  absence  of  any 
cogent  reason  for  recognizing  V.  album,  Veratrum 
viride  should  alone  be  retained. 
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than  the  others.  The  six  stamens  have  recurved 
filaments  and  roundish  two-lobed  anthers.  The 
ovary  is  ovoid,  tri-carpellary ;  styles  three  and 
persistent.  Some  of  the  flowers  have  only  the 
rudiments  of  pistils.  Those  on  the  upper  end  of 
the  branchlets  are  barren,  those  below  fruitful. 
The  fruit  is  a  three-lobed  capsule,  three-celled, 
and  containing  flat  imbricated  seeds.  This 
indigenous  species  of  veratrum  inhabits  swamps, 
wet  meadows,  and  the  banks  of  mountain 
streamlets.  It  is  more  abundant  northward, 
but  reaches  as  far  south  as  Georgia.  From 
May  to  July  is  the  season  for  flowering.  It  is 
doubtful  whether  the  root  should  be  collected 
in  autumn  or  just  before  flowering.  It  should 
not  be  kept  longer  than  one  year,  as  it 
deteriorates  by  time. 

Veratrum  album,  L.  V.  viride,  Roehl.,  but 
not  V.  viride,  Aiton. — The  specific  difference  be- 
tween this  plant,  which  is  a  native  of  Europe 
and  Northern  Asia,  and  V.  viride  of  North 
America  has  been  questioned  by  various  botan- 
ists, but  it  is  now  generally  acknowledged  that 
the  two  species  are  distinct.  (See  Index  Kewen- 
sis;  also  Engler  and  Prantl.)  V.  album  re- 
sembles closely  the  American  species,  but  is 
distinguished  by  its  yellowish-white  flowers. 
The  rhizome  of  V.  nigrum  of  Central  Europe 
is  said  to  be  sometimes  substituted  for  that  of 
V.  album,  but  is  much  smaller.  According  to 
the  Pharmacographia,  that  of  the  Mexican 
species,  V.  frigidum,  Schl.,  exactly  resembles 
that  of  V.  album. 

Properties. — As  found  in  commerce,  vera- 
trum is  usually  in  small  pieces  or  fragments, 
but  sometimes  it  comes  whole  or  sliced,  so  that 
its  characteristic  form  may  be  observed.  In  this 
condition  it  is  seen  to  consist  of  a  rhizome  one 
to  three  inches  in  length  by  somewhat  less  than 
an  inch  in  thickness  where  broadest,  tapering 
to  a  very  obtuse  or  truncated  extremity,  simple 
or  divided,  compact  but  light,  of  a  dark-brown 
color  externally,  and  either  closely  invested  with 
numerous  yellow  rootlets  often  several  inches 
long,  or  exhibiting  marks  on  the  surface  whence 
they  have  been  removed.  When  sliced,  the  cut 
surface  is  of  a  dingy-white  color.  The  rootlets 
are  from  three  to  six  inches  long,  about  as  thick 
as  a  large  knitting  needle,  or  somewhat  thicker, 
obviously  much  shrunk  in  drying,  and  marked 
by  numerous  closely  set  indentations,  which 
give  them  a  characteristic  appearance.  Not 
unfrequently  portions  of  the  dried  stem  or  leaf- 
stalks remain  attached  to  the  rhizome,  which 
should  always  be  rejected,  as  they  were  ascer- 
tained bv  Procter  to  be  inert.  (A.  J.  P.,  1864, 
p.  99.) 

Veratrum  is  officially  described  as  follows: 
"  Rhizome  upright,  ovoid  or  obconieal,  2.5  to  7 
Cm.  long  and  2  to  5  Cm.  thick,  externally  light 
to  dark  brown  or  blackish,  frequently  bearing 
at  the  summit  some  coarsely  fibrous  remains 
of  leaf  bases;  internally  grayish-  or  yellowish- 
white,  showing  numerous  short  irregular  wood- 
bundles.  Roots  emanating  from  all  sides  of 
the   rhizome,   numerous,   shrivelled,   whitish   or 


light  yellowish-brown,  from  10  to  20  Cm.  long, 
and  1  to  2  Mm.  thick.  Inodorous,  but  strongly 
sternutatory  when  powdered;  taste  bitterish 
and  very  acrid."  U.  S.  The  Committee  of  Re- 
vision of  the  U.  S.  Pharm.  (8th  Rev.)  do  not 
distinguish  between  the  rhizomes  of  the  two 
species  of  veratrum.  It  has  been  asserted  that 
the  color  of  V.  album  is  much  lighter  than  that 
of  V.  viride,  but  this  certainly  is  practically 
incorrect,  however  it  may  apply  to  carefully 
preserved  specimens.  Very  commonly  the  roots 
have  been  removed  from  commercial  V.  album, 
while  in  America  they  are  generally  allowed  to 
remain  on  the  rhizomes.  According  to  R.  H. 
Denniston,  no  microscopic  differences  can  be 
detected  in  the  rhizomes,  but  in  the  roots 
distinction  is  possible  owing  to  the  fact  that 
directly  beneath  the  epidermis  in  the  V.  viride 
the  collenchyma  region  consists  of  but  two  or 
three  veins  of  large,  irregular  and  distorted 
cells,  while  in  V.  album  this  region  is  gen- 
erally made  up  of  seven  to  eight  rounded, 
thicker-walled  and  smaller  cells,  which  are  not 
in  the  least  distorted.  Any  such  test  is,  of 
course,  inapplicable  to  the  drug  in  powder. 
In  the  color  test  proposed  by  R.  H.  Denniston, 
sulphuric  acid  is  added  to  the  powder;  with 
V.  album  a  brick-red  color,  with  V.  viride  an 
orange-red  color,  will  be  produced.  Of  course 
the  test  is  of  little  value  in  determining  the 
character  of  a  powder,  as  it  does  not  possess 
sufficient  differentiation. 

Pelletier  and  Caventou,  in  1819,  found  in  the 
rhizome  of  Veratrum  album  a  substance  which 
they  regarded  as  identical  with  the  veratrine 
just  announced  by  Meissner  as  contained  in 
sabadilla  seeds.  Simon  (Ann.  Ch.  Ph.,  24,  p. 
214),  in  1837,  found  the  alkaloid  jervine  also 
in  Veratrum  album.  Worthington  (A.  J.  P., 
1839,  p.  89)  found  an  alkaloid  in  Veratrum 
viride  which  he  considered  to  be  the  veratrine 
then  known  from  other  sources.  Richardson, 
in  1857,  and  Percy,  in  1864,  confirmed  his  re- 
sults. Bullock  (A.  J.  P.,  1865,  p.  321)  shortly 
after,  found  on  examination  of  Veratrum 
viride,  that  while  it  contained  at  least  two  char- 
acteristic alkaloids,  neither  of  these  was  vera- 
trine. The  alkaloids  noted  by  Bullock  were 
named  in  a  former  edition  of  this  work  viridine 
and  veratroidine.  Peugnet  (N.  T.  M.  R.,  1872, 
p.  120),  in  1872,  showed  the  identity  of  the 
first  of  these  with  jervine,  and  this  was  con- 
firmed by  Mitchell  (A.  J.  P.,  1874),  who  also 
made  out  a  distinct  alkaloid  in  Veratrum  al- 
bum, to  which  he  applied  the  name  of  veratral- 
bine.  The  veratroidine  discovered  by  Bullock 
in  Veratrum  viride  in  1865  was  also  found  in 
Veratrum  album  by  Tobien  in  1877.  In  a  paper 
published  in  the  A.  J.  P.,  April,  1876,  Bullock 
expressed  his  doubt  as  to  the  existence  of  vera- 
troidine as  a  distinct  alkaloid,  considering  that 
it  might  have  been  only  jervine  admixed  with 
resin.  Here  the  matter  rested  until  the  elab- 
orate researches  of  Wright  and  Luff  (J.  Chem. 
S.,  35,  pp.  405,  421),  who  found  in  Veratrum 
album,    jervine,    C26H43NO2  +  2H2O,    rubijer- 
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vine,  CasHwNOa,  pseudojervine,  C29H43NO7, 
and  veratralbine,  C28H43NO5  ( ? ) ,  and  also 
traces  of  an  alkaloid  having  sternutatory  power 
(possibly  cevadine).  In  Veratrum  viride  they 
found  jervine,  pseudojervine,  cevadine,  very 
little  rubijervine,  and  traces  of  veratrine  and 
veratralbine.  Of  these,  rubijervine  probably 
agrees  with  Bullock's  veratroidine,  although  as 
prepared  by  Bullock  hi  his  earlier  experiments 
it  was  undoubtedly  mixed  with  resin,  as  the 
fusing  point  given  (270°  to  275°  F.)  is  much 
lower  than  that  given  by  Wright  and  Luff  for 
their  pure  crystals,  which  fused  at  236°  C. 
(456.8°  F.).  Pseudojervine  forms  crystals 
very  similar  to  those  of  jervine,  but  it  fuses 
at  299°  C.  (570.2°  F.),  instead  of  231°  to 
237°  C.  (447.8°  to  458.6°  F.).  Pehkschen 
(A.  J.  P.,  1891)  finds  jervine  in  both  the  Vera- 
trum species.  Obtained  by  reerystallization 
from  absolute  alcohol  it  forms  mew-white  crys- 
tals of  the  formula  C14H22NO2  (determined 
by  the  analysis  of  the  base  and  of  its  hydro- 
chloride and  sulphate).  It  melts  at  237.7°  C, 
and  is  slightly  laevoirvre.  Ho  findl  vrrutroidine 
(rubijervine  of  Wright  and  Luff),  and  gives  it 
the  formula  C32II63XO9  (determined  both  by 
analysis  and  by  molecular  weigh!  determina- 
tion). It  melts  at  149.2°  ('.,  and  is  optically 
inactive,  lie  obtained,  thirdly,  an  alkaloid  in 
rhombic  crystals,  which  is  probably  a  purer 
form  of  Wright  and  Luff's  pscudojrrrim  .  Its 
formula  is  C29IJ49NO12.  Ii  melts  at  350.1°  C, 
and  is  optically  inactive.  No  color  reactions 
could  be  obtained  with  this  ba.se,  hut  it  the 
slightest  quantity  of  veratroidine  or  jervine  is 
added,  color  reactions  agreeing  with  Wrighl 
and  Luff's  pseudojervine  are  obtained.  A  very 
small  quantity  of  a  fourth  alkaloid  (Wrighl 
and  Luff's  veratralbine)  was  obtained,  but  not 
enough  to  allow  of  present  investigation.  Salz- 
berger  (.4.  J.  P.,  1S91)  obtained  the  three  beam 
jervine,  rubijervine,  and  pseudojervine,  and 
two  new  ones  protoveratrine  l  and  protoveratri- 
dine,  from  the  rhizome  of  Veratrum  album;  the 
first  of  these  two  bases  has  the  formula  Csa 
HsiNOn,  and  crystallizes  in  microscopic  four- 
sided  plates,  which  melt  with  charring  at  245° 
to  250°  C.  The  base  is  exceedingly  poisonous 
and  violently  sternutatory.  It  is  insoluble  in 
water,  benzene,  and  petroleum  benzin,  slightly 
soluble  in  chloroform,  boiling  96  per  cent, 
alcohol,  and  ether.  Dilute  acids,  with  the 
exception  of  acetic  acid,  dissolve  it.  Proto- 
veratridine,  C2eH«N08,  occurs  as  colorless 
four-sided  plates,  which  melt  at  265°  C.  It  is 
not  poisonous,  and  does  not  cause  sneezing.  It 
is  almost  insoluble  in  the  common  solvents,  but 
is  soluble  in  dilute  acids.  Worthington  pointed 
out  the  presence  of  gallic  acid  and  sugar  in 
Veratrum  viride. 

1  According  to  the  experiments  of  Watta  Eden  (A. 
E.  P.  P.,  xxlx. ),  protoveratrine  is  In  mammals  twenty 
times  more  poisonous  than  crystallized  veratrine, 
paralyzing  the  vagus,  affecting  the  muscles,  at  first 
increasing  but  soon  markedly  depressing  their  ex- 
citability and  power,  and  causing  death  by  a  centric 
disturbance  of  respiration.  The  alkaloid  also  affects 
the  heart,  and  is  a  powerful  local  anaesthetic. 


Uses — When  taken  in  small  doses  by  man, 
veratrum  first  reduces  the  force  without  much 
lessening  the  frequency  of  the  pulse,  but  after 
a  time  the  pulse  rate  falls  very  much.  If  any 
exertion  be  made  during  this  stage  of  depres- 
sion, the  slow  pulse  will  be  suddenly  converted 
into  an  exceedingly  rapid  one.  The  slow  pulse 
is  sometimes  moderately  full,  but  is  always 
very  soft  and  compressible;  the  rapid  pulse  is 
exceedingly  feeble  and  small,  often  thready, 
and  may  become  imperceptible.  Severe  nausea 
and  vomiting  accompany  or  follow  the  reduc- 
tion of  the  pulse  rate.  That  the  latter  is  not 
due  to  gastric  disturbance  is,  however,  shown 
by  the  fact  that  it  often  precedes  the  sto- 
machic symptoms,  and  may  exist  without  them. 
During  the  stage  of  depression  there  is  always 
a  decided  muscular  weakness  and  relaxation. 
After  a  poisonous  dose  the  symptoms  above 
noted  are  increased  in  intensity  and  become 
very  alarming.  A  running,  almost  impercep- 
tible poise,  a  cold,  clammy  skin,  intense  nausea 
and  incessant  attempts  at  vomiting,  or  retch- 
ing, or  hiccough,  absolute  muscular  prostration, 
iaintness.  vertigo,  loss  of  vision,  and  semi-un- 
consciousness, make  up  the  group  of  extreme 
■ymptoma.  For  full  details  as  to  the  method 
in  which  lliese  symptoms  are  produced,  the 
reader  is  referred  to  H.  C.  Wood's  Treatise  on 
Therapeutics;  the  allotted  space  here  will  allow 
us  only  to  state  that  veratrum  viride  is  a  pow- 
erful spinal  and  arterial  depressant,  exerting 
little  or  no  direct  influence  upon  the  cerebral 
centres;  it  lowers  the  pulse  rate  by  a  direct 
action  on  the  muscle  (jervine)  and  by  stimu- 
lating the  inhibitory  nerves  (rubijervine);  it 
diminishes  the  force  of  the  heart  beat  by  a 
direct  influence  on  the  cardiac  muscle  (jervine), 
and  produces  a  general  vasomotor  paralysis 
(jervine)  more  or  less  complete  according  to 
the  size  of  the  dose.  By  the  action  especially 
of  the  jervine  the  spinal  motor  centres  are  di- 
rectly depressed.  Neither  the  sensory  centres 
nor  the  motor  or  sensory  nerves  are  distinctly 
affected.  Veratrum  viride  is  used  in  practical 
medicine  to  reduce  arterial  excitement  and  to 
quiet  spinal  spasms.  In  adynamic  fevers  it 
should  never  be  administered,  but  in  the  first 
stage  of  frank  pneumonia,  or  in  any  disea.se 
when  true  sthenic  arterial  excitement  is  to  be 
combated,  except  it  be  hi  gastritis  or  peritonitis, 
it  may  be  employed  as  a  prompt,  efficient,  and 
very  safe  remedy, — very  safe,  since  it  is  almost 
incapable  of  producing  death  in  the  robust 
adult  unless  used  with  great  recklessness  and 
in  repeated  doses.  In  chronic  cardiac  diseases 
it  may  be  employed  in  precisely  those  cases  in 
which  digitalis  is  contra-indicated — i.e.,  where 
there  is  excessive  hypertrophy. 

In  poisoning,  vomiting  should  be  encouraged 
by  large  draughts  of  warm  water  until  the 
stomach  is  well  washed  out.  Then  the  patient 
should  be  forced  to  lie  flat  upon  the  back,  with 
the  head  lower  than  the  feet,  and  the  efforts  at 
vomiting  should  be  restrained.  If  they  cannot 
be  checked,  and  if  the  prostration  be  severe, 
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on  no  account  should  the  patient  be  allowed 
to  rise  up,  but  must  be  made  to  vomit  into  a 
towel.  A  full  dose  of  tincture  of  opium  should 
be  given  by  the  rectum,  and  brandy  or  whisky 
administered  by  the  mouth.  These  will  some- 
times be  retained  only  when  given  undiluted, 
and  in  such  form  they  will  often  quiet  the 
stomach  at  once.  If  the  stomach  refuse  alcohol 
in  any  shape,  the  rectum  should  be  utilized. 
Ammonia,  may  be  employed  as  an  adjuvant  to 
alcohol,  and  in  extreme  cases  should  be  injected 
hypodermically,  or  even  into  a  vein.  Strych- 
nine and  digitalis  should  in  all  severe  cases  be 
used  hypodermically.  The  use  of  external  heat 
is  important,  and  mild  flagellations,  rubbing 
with  coarse  towels,  sinapisms,  etc.,  may  be  used 
to  keep  up  the  external  capillary  circulation. 
The  drug  should  always  be  administered  in  the 
form  of  the  fluidextract,  dose,  one  to  three 
minims  (0.05  to  0.15  Cc);  or  of  the  tincture 
(U.  S.  P.,  8th  Rev.),  dose,  fifteen  minims 
(1  Cc),  to  be  given  every  hour  or  two,  and 
closely  watched.  The  occurrence  of  nausea 
should  be  the  signal  for  the  suspension  of  the 
remedy. 

Whenever  a  full  physiological  effect  of  the 
drug  is  desired,  the  practitioner  should  order, 
and  if  possible  obtain,  Veratrum  viride,  not 
veratrum,  and  thereby  avoid  probability  of  un- 
toward effects  and  also  personal  responsibility. 

Dose,  two  grains  (0.13  Gm.). 

Off.  Prep. — Fluidextractum  Veratri,  U.  8.; 
Tinctura  Veratri,  V.  8. 

VIBURNUM  OPULUS.  U.  S. 

VIBURNUM  OPULUS  [Cramp-bark] 
(vi-biir'num   6p'o-lus) 

"  The  dried  bark  of  Viburnum  Opulus  Linne 
(Fam.  Caprifoliace&)P    U.  S. 

Wild  Guelder-rose,  Cherry-wood,  Red  or  Rose  Elder, 
Pincushion  Tree,  Squaw  Bush ;  In  cultivation  Snow- 
ball Bush;  Obler,  Fr.;  Wasserholderrlnde,  Wasser- 
schwelke,  O. 

Besides  the  official  species  of  this  genus,  the 
V.  obovatum,  Walt.,  a  tree  shrub  growing  from 
Virginia  southward,  which  is  botanieally  very 
closely  allied  to  V.  prunifolium,  is  said  to  be 
an  antiperiodic.  (A.  J.  P.,  1878.)  V.  lantana, 
L.,  (V.  trilobum,  Marsh),  a  European  species, 
probably  shai-es  the  therapeutic  properties  of 
the  official  species.  Viburnum  Opulus,  cran- 
berry-tree or  high  bush  cranberry,  belongs  to 
the  section  of  the  genus  which  has  peduncled 
cymes,  light  red,  acid,  roundish  drupes,  with 
very  flat  orbicular  not  sulcate  stones,  palmately 
veined  leaves,  and  scaly  winter  buds.  It  is  a 
large  bush,  reaching  the  height  of  ten  feet, 
growing  in  low  grounds  from  New  Brunswick 
far  westward,  and  southward  to  Pennsylvania. 
The  leaves  are  from  three-  to  five-ribbed, 
strongly  three-lobed,  broadly  wedge-shaped  or 
truncate  at  the  base,  with  the  spreading  pointed 
lobes  mostly  toothed  in  the  sides  and  entire  in 


the  sinuses.  The  petioles  bear  two  glands  at 
the  apex.  The  snow-ball  tree,  or  Guelder  rose, 
is  a  variety  in  which  the  whole  inflorescence  has 
been  turned  into  a  mass  of  showy  sterile 
flowers. 

Properties. — The  bark  is  officially  described 
as  "in  somewhat  transversely  curved  pieces, 
occasionally  in  quills,  of  variable  length,  and 
0.5  to  2  Mm.  thick;  outer  surface  grayish- 
brown,  longitudinally  wrinkled,  with  large 
brown  lenticels  and  brownish-black  fruit-heads 
of  a  lichen;  inner  surface  light  brown,  longi- 
tudinally striate;  fracture  uneven,  fibrous; 
transverse  sections  showing  several  bands  of 
bast  fibres;  odor  slight;  taste  somewhat  astrin- 
gent and  bitter."  U.  S.  For  studies  of  Vibur- 
num barks,  see  A.  J.  P.,  1895,  387,  394;  also 
Ph.  Post,  35,  773.  Gibson  (Proc.  Indiana 
Pharm.  Assoc,  1900,  112)  believes  that  there 
is  a  glucoside  present  in  the  bark  of  V.  Opulus; 
he  describes  it  as  resinous,  greenish  in  color, 
soluble  in  alcohol,  slightly  soluble  in  water. 

Uses. — This  bark  ha*  been  so  little  employed 
in  medicine  that  we  are  at  a  loss  to  understand 
the  reason  of  its  introduction  into  the  Pharma- 
copoeia. Its  berries  are  used  domestically  to  a 
considerable  extent  as  a  substitute  for  the  ordi- 
nary cranberry,  and  are  antiscorbutic.  It  may 
be  that  the  bark  shares  the  medicinal  prop- 
erties of  V.  prunifolium,  but  this  has  not  been 
demonstrated. 

Dose,  thirty  to  sixty  grains  (2.0  tc  3.9  Gm.). 

Off.  Prep. — Fluidextractum  Viburni  Opuli, 
V.  8. 

VIBURNUM  PRUNIFOLIUM.  U.  S. 
(Br.  Add.) 

VIBURNUM  PRUNIFOLIUM  [Black  Haw] 

(vi-biir'num    pru-nj-fo'li-um) 

"  The  dried  bark  of  the  root  of  Viburnum 
prunifolium  Linne,  or  of  Viburnum  Lentago 
Linne   (Fam.  Caprifoliacecc)."    U.  S. 

Viburnum,  Br.  Add.;  also  U.  8.  1880;  Stagbush, 
Sheep-berry. 

Viburnum  prunifolium,  L. — A  tall,  very  hand- 
some shrub,  which  is  quite  common  in  the 
Middle  and  Southern  United  States,  east  of  the 
Mississippi,  flowering  in  May  and  ripening  in 
the  early  autumn  its  ovoid  or  oblong  blackish 
fruit.  It  is  specifically  characterized  by  its 
acuminate,  glabrous  winter  buds,  by  its 
acuminate,  sharply  serrulate,  ovate  leaves  on 
long,  slender,  sometimes  broadened  and  wavy 
margined  petioles.  Its  sessile  cymes-  are  2  to  5 
inches  broad  and  bear  oval  bluish-black  drupes. 

Viburnum  Lentago,  L.,  Sheep  Berry,  Sweet 
Viburnum,  resembles  the  previous  species,  but 
has  the  winter  buds  smaller,  less  acute  and 
often  reddish  pubescent,  and  its  leaves  stouter 
petioled  and  not  acuminate  at  the  apex.  Its 
geographical  limit  overlaps  that  of  V.  pruni- 
folium,   but   extends    much    further   westward 
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and  northward,  even  to  Manitoba.  The  bark 
of  V.  dentatum,  L.,  or  Arrow  wood,  is  said  to  be 
sometimes  substituted  for  the  official  drug. 

Properties — The  bark  is  officially  described 
as  "in  irregular  or  quilled  pieces,  rarely 
exceeding  4  Mm.  thick ;  externally  dingy  brown, 
shallowly  fissured  and  slightly  scaly;  inner 
surface  rust-brown;  fracture  weak,  short,  and 
uneven,  the  inner  layer  whitish,  the  middle 
rust-brown,  the  outer  dark  brown ;  groups  of 
stone  cells  readily  distinguishable  in  transverse 
section;  odor  slight,  peculiar;  taste  very  bitter, 
somewhat  astringent."  U.  S.  (For  microscopic 
characters  of  bark  see  P.  J.,  70,  p.  197.) 
Herman  van  Allen  found  the  following 
constituents  in  viburnum :  1,  a  brown  resinous 
body,  of  a  very  bitter  taste,  from  which  it  was 
found  impossible  to  separate  the  sugar;  2,  a 
greenish-yellow  resin  or  neutral  principle  of  a 
bitter  taste,  slightly  soluble  in  water,  freely  so 
in  alcohol,  called  by  Kramer  viburnin;  3,  va- 
leric acid;  4,  a  tannic  acid  giving  a  greenish- 
black  color  with  ferric  salts;  5,  oxalic  acid; 
6,  citric  acid;  7,  malic  acid;  8,  sulphates;  9, 
calcium,  magnesium,  potassium,  and  iron  chlo- 
rides. (A.  J.  P.,  1880,  443.)  As  the  result  of 
elaborate  investigation,  T.  Shennan  (Royal 
Coll.  Phys.  Lab.  Rep.,  Edinburgh,  vi.  1897) 
concludes  that  the  Viburnum  prunifolium 
contains  viburmo — i.e.,  valeric — acid,  and  a 
non-volatile  alkaloid  which,  however,  he  failed 
to  obtain   in   a  pure  condition. 

Uses. — D.  L.  Phares,  who  first  called  the  at- 
tention of  the  profession  to  this  drag,  affirms 
that  it  is  nervine,  antispasmodic,  astringent, 
diuretic,  and  tonic,  and  is  especially  useful  in 
the  nervous  diseases  of  pregnancy  and  in  the 
prevention  of  miscarriage.  H.  L.  Payne,  Jr., 
has  found  that  when  given  in  toxic  amount  to 
the  lower  animals  viburnum  produces  muscular 
weakness,  ending  in  complete  paralysis  with 
loss  of  reflex  action,  which  he  believes  to  be  due 
to  an  influence  upon  the  motor  side  of  the 
spinal  cord.  In  wans  blooded  animals  there 
is  also  marked  lowering  of  the  arterial  pres- 
sure, believed  by  Payne  to  be  the  result  of  a 
direct  action  of  the  drug  upon  the  heart.  The 
experiments  of  Payne  have  in  a  measure  been 
confirmed  by  those  of  T.  Shennan.  who  finds 
that  large  amounts  of  the  drug  injected  di- 
rectly into  the  veins  of  a  warm  blooded  animal 
lower  blood  pressure,  while  in  the  frog  the 
extract  produces  distinct  depression  of  the 
voluntary  muscles  and  also  of  the  heart.  As 
Shennan  took  six  drachms  of  the  fluidextract 
within  thirty  minutes,  with  no  demonstrable 
effect  except  a  doubtful  decrease  of  the  rate 
and  force  of  the  pulse,  it  is  plain  that  the  drug 
is  very  feeble.  It  has,  however,  come  into  some 
vogue  as  a  remedy  in  the  treatment  of  dysmen- 
orrhea, after-pains,  and  ovarian  irritation;  it 
has  also  received  especial  commendation  in 
those  cases  in  which  there  is  a  persistent  dis- 
position to  miscarriage.  In  menorrhagia  it 
may  be  given  in  full  doses  several  days  before 
the  coming  on  and  during  the  continuance  of 


the  menstrual  hemorrhage.  The  solid  extract 
(dose,  from  three  to  ten  grains)  does  not  rep- 
resent the  drug  completely,  owing  to  loss  of 
volatile  acid;  so  that  the  fluidextract  should  be 
preferred,  in  doses  of  from  one-half  to  one  flui- 
drachm  (1.8  to  3.75  Cc). 

Dose,  thirty  to  sixty  grains  (2.0  to  3.9  Gm.). 

Off.  Prep. — Fluidextractum  Viburni  Prunifolii, 
U.  8. 

VINA   MEDICATA. 

MEDICATED  WINES 

( vi'na    med-j-ca'ta ) 


a. 


Vlns  mgdlcinaux.  CEnoles,  Fr. ;  Medicinlsche  Weine, 


The  advantages  of  wine  as  a  pharmaceutical 
menstruum  are  that,  in  consequence  of  the 
alcohol  it  contains,  it  dissolves  substances  in- 
soluble in  water,  and,  to  a  certain  extent,  resists 
their  tendency  to  spontaneous  change,  while 
at  the  same  time  it  is  less  stimulating  than  strong 
or  diluted  alcohol,  owing  to  its  smaller  propor- 
tion of  alcohol.  The  acid  which  it  usually 
contains  serves  in  some  instances  to  increase 
its  solvent  power.  But  most  wines,  particularly 
the  light  varieties,  are  liable  to  undergo  de- 
composition, and  even  the  strongest  acquire 
such  a  liability  from  the  principles  which  they 
extract  from  vegetable  substances;  so  that 
medicated  wines,  though  they  keep  much  better 
than  infusions  or  decoctions,  are  inferior  in  this 
respect  to  the  tinctures.  The  proportion  of 
alcohol,  moreover,  is  not  constant,  and  the 
preparations,  therefore,  made  with  them  were 
formerly  of  unequal  strength.  From  these 
causes,  few  medicated  wines  are  at  present  re- 
tained. In  the  choice  of  wine,  the  purest  and 
most  generous  should  be  selected.  The  medi- 
cated wines,  in  consequence  of  their  liability 
to  change,  should  be  prepared  in  small  quanti- 
ties, from  wine  of  proper  strength,  and  should 
be  kept  in  a  cool  place.  Detannated  wine  may 
be  made  by  carefully  adding  tincture  of  ferric 
chloride  to  the  wine,  a  little  at  a  time,  until  a 
further  addition  does  not  produce  a  dark  color, 
then  pouring  about  6  fl.  oz.  of  fresh  milk  into 
each  gallon  of  the  wine,  shaking  the  mixture 
well,  allowing  to  stand  a  little  while  and  filtering 
(M.  R.,  1904,  40). 

In  the  U.  S.  P.  (8th  Rev.)  one  medicated  wine 
was  admitted — Vinum  Cocae,  and  one  was  dis- 
missed— Vinum  Colchici  Rachels. 

VINUM  ALBUM.  U.  S.  (Br.) 

WHITE  WINE 

(vl'mlm    aTbum) 

Vinum  Xerlcum,  Br. ;  Spanish  wine  ;  Vinum  Gene- 
rosum  Album;  Vln  blanc,  Fr. ;  Weisswein,  O. ;  Vino 
bianco,   8p. 

"An  alcoholic  liquid,  made  by  fermenting  the 
juice  of  fresh  grapes,  the  fruit  of  Vitis  vinif- 
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era  Linne  (Fam.  Vitacece),  freed  from  seeds, 
stems,  and  skins,  and  subjected  to  the  usual 
cellar-treatment  for  fining  and  aging.  When 
White  Wine  is  prescribed  without  further 
specification,  it  is  recommended  that  a  dry 
White  Wine  of  domestic  production  be  em- 
ployed. White  Wine  should  be  preserved  in 
well-closed  casks  filled  as  full  as  possible,  or  in 
well-stoppered  bottles,  in  a  cool  place."  U.  S. 
"A  Spanish  wine."  Br.  (See  Vinum  Bubrum, 
page  1339.) 

VINUM   ANTIMONII.  U.  S.  (Br.) 

WINE  OP  ANTIMONY 

(vi'mlm   an-t}-md'nl-l) 

Vinum  Antimoniale,  Br.;  Antimonial  Wine;  Vin 
antimoniS,  Vin  gmetique,  Vin  stibi6,  Fr.;  Vinum  Str- 
iatum, P.  O.j  Brechwein,  (?.;  Vino  emetico,  Sp. 

*  "Antimony  and  Potassium  Tartrate,  four 
grammes  [or  62  grains] ;  Boiling  Distilled 
Water,  sixty-five  cubic  centimeters  [or  2  fluid- 
ounces,  95  minims] ;  Alcohol,  one  hundred  and 
seventy-five  cubic  centimeters  [or  5  fluidounces, 
440  minims] ;  White  Wine,  a  sufficient  quan- 
tity, to  make  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6£  fluidrachms] .  Dissolve  the 
Antimony  and  Potassium  Tartrate  in  the  Boiling 
Distilled  Water.  Add  this  solution  to  a  mixture 
of  the  Alcohol  with  seven  hundred  and  twenty- 
five  cubic  centimeters  [or  24  fluidounces,  247 
minims]  of  White  Wine;  mix  well,  and  allow 
the  mixture  to  stand  until  it  has  cooled.  Then 
filter  and  add  sufficient  White  Wine  through 
the  filter  to  make  the  liquid  measure  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6£ 
fluidrachms]."  U.  S. 

"  Tartarated  Antimony,  40  grains  or  4  gram- 
mes; Distilled  Water,  boiling,  1  fi.  ounce  (Im- 
perial measure)  or  44  cubic  centimetres;  Sherry, 
a  sufficient  quantity.  Dissolve  the  Tartarated 
Antimony  in  the  Distilled  Water;  mix  the 
solution  with  sufficient  Sherry  to  form  one  pint 
(Imp.  meas.)  or  eight  hundred  and  seventy- 
five  cubic  centimetres  of  Antimonial  Wine."  Br. 

The  Br.  Ph.  1898  formula  contains  2  grains 
of  tartar  emetic  in  the  fluidounce,  the  U.  S. 
preparation  (8th  Rev.)  directs  less  of  the  anti- 
monial salt,  as  it  contains  about  1.8  grains 
in  a  fluidounce. 

Considerable  difficulty  is  often  experienced 
in  effecting  a  solution  of  tartar  emetic  in  wine, 
and  precipitation  is  likely  to  occur  after  the 
solution  has  been  effected.  These  results  are  at- 
tributable either  to  impurity  in  the  antimonial 
salt,  which  frequently  contains  potassium  bitar- 
trate  and  various  insoluble  substances,  or  to 
inferiority  in  the  character  of  the  wine,  which 
holds  in  solution  vegetable  principles  that  form 
insoluble  compounds  with  the  antimony.  Paris 
stated  that  he  had  seen  the  decomposition  of 
the  tartar  emetic  so  complete  that  no  traces  of 
the  salt  could  be  detected  in  the  supernatant 
liquid.  The  difficulty  is  not  avoided  by  the 
plan  adopted  in  the  U.  S.  Pharmacopoeia  of 


first  dissolving  the  antimonial  in  water  and 
then  adding  the  wine;  for,  even  allowing  that 
the  solution  may  be  accomplished,  the  same 
ingredients  are  present,  and  their  mutual  re- 
action must  ultimately  result  in  the  same  effects. 
The  proper  course  is  to  select  perfectly  pure 
crystallized  tartar  emetic,  and  sound  wine,  which 
make  a  permanent  solution.  To  obviate  the  risk 
of  decomposition,  the  Dublin  College  directed 
water  and  rectified  spirit  in  about  the  propor- 
tion in  which  these  exist  in  the  wines  just  men- 
tioned. The  only  objection  to  this  menstruum 
is  the  want  of  color,  which  renders  the  prepara- 
tion liable  to  be  confounded  with  less  active 
liquids. 

The  advantages  of  antimonial  wine  are  that 
it  affords  the  means  of  administering  minute 
doses  of  tartar  emetic,  and  that  it  is  more  per- 
manent than  an  aqueous  solution  of  that  salt, 
which  is  liable  to  spontaneous  decomposition.  It 
is  usually  administered  in  small  doses  as  a  dia- 
phoretic  or  an  expectorant,  or  as  an  emetic  in 
infantile  cases.  When  a  considerable  quantity 
of  tartar  emetic  is  requisite,  it  should  always 
be  given  in  extemporaneous  aqueous  solution. 

Dose,  as  an  expectorant  or  a  diaphoretic, 
from  ten  to  thirty  minims  (0.6  to  1.8  Cc), 
given  frequently;  as  an  emetic  for  children, 
from  thirty  minims  to  a  fluidracbm  (1.8  to  3.75 
Cc),  repeated  every  fifteen  minutes  till  it 
operates. 

Off.  Prep. — Mistura  Glycyrrhizss  Composita, 
U.  S. 

VINUM   AURANTII.  Br. 

ORANGE  WINE 

(vl'ntim  au-ran'tl-I) 

Vin  de  Ecorce  d'orange  am£re,  Fr.;  Pomeranzen- 
weln,    O. 

"  Wine  made  by  the  fermentation  of  a  sac- 
charine solution  to  which  Fresh  Bitter-Orange 
Peel  has  been  added."   Br. 

This  is  officially  described  as  "  a  vinous 
liquid,  having  a  golden  sherry  color,  and  a 
taste  and  aroma  derived  from  the  Bitter-Orange 
Peel.  It  contains  10  to  12  per  cent,  by  volume 
of  ethyl  hydroxide.  It  is  but  slightly  acid  to 
litmus-paper.  When  a  mixture  of  50  cubic 
centimetres  of  this  Wine  and  50  cubic 
centimetres  of  water,  acidulated  with  5  cubic 
centimetres  of  the  volumetric  solution  of 
sulphuric  acid,  is  distilled,  the  distillate,  after 
the  rejection  of  the  first  10  cubic  centimetres, 
shaken  with  ether,  and  the  ethereal  liquid 
separated  and  its  ether  removed  by  evaporation, 
the  residue  should  not  yield  a  violet  coloration 
when  mixed  with  test-solution  of  ferric  chloride 
(absence  of  salicylic  acid).  It  should  yield  not 
more  than  the  slightest  reactions  with  the  tests 
for  sulphites."  Br. 

This  wine  is  used  as  a  vehicle,  and  when  the 
feeble  tonic  action  of  orange  peel  is  desired. 

Off.  Prep. — Vinum  Ferri  Citratis,  Br.;  Vinum 
Quininse,  Br. 
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VINUM  COC/C.  U.  S. 

WINE  OF  COCA 

( vTnum    co'cae ) 

Vinum  Erythroxyli ;  Vin  de  Coca,  Fr.  Cod.;  CEnol€ 
de  Coca,  Fr. ;  Cocawein,  O.:  Vino  de  coca  del  Peru, 
Bp. 

*  "  Fluidextract  of  Coca,  sixty-five  cubic  centi- 
meters [or  2  fluidounces,  95  minims] ;  Alcohol, 
seventy-five  cubic  centimeters  [or  2  fluidounces, 
257  minims] ;  Sugar,  sixty-five  grammes  [or  2 
ounces  av.,  128  grains] ;  Red  Wine,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6£  fluidrachms].  Dissolve 
the  Sugar  in  five  hundred  cubic  centimeters 
[or  16  fluidounces,  435  minims]  of  Red  Wine, 
add  the  Alcohol  and  Fluidextract  of  Coca, 
and  enough  Red  Wine  to  make  the  liquid 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Set  the  mixture 
aside  for  two  days;  then  filter  through  paper, 
in  a  well-covered  funnel."  U.  S.  This  wine 
was  introduced  into  the  U.  S.  P.  (8th  Rev.)  for 
the  first  time;  it  may  be  necessary  to  allow 
the  liquid  to  stand  longer  than  two  days  if  sub- 
sequent filtration  is  to  be  avoided. 

Uses. — This  is  used  as  a  stimulating  tonic 
in  cases  of  debility,  especially  in  the  convales- 
cence from  acute  fevers.  It  must,  however,  be 
employed  with  caution,  as  there  is  grave  danger 
of  the  formation  of  a  habit. 

Dose,  two  to  eight  fluidrachnjs  (7.5  to  30  Cc). 

VINUM  COLCHICI.  Br. 

COLCHICUM  WINE 

(vl'nfim    oSl'ph|-Cl) 

Vinum  Colchici  Radicls  ;  Wine  of  Colchicum  Root ; 
Tin  de  Bulbe  de  Colchiquc,  Fr.  Cod.;  CEnole  de  Bulbe 
do  Colchiquc;  Zritlosenknollenwein,  G. ;  Vino  con 
colchico,  It. 

"Colchicum  Conn,  in  Xo.  20  powder,  4 
ounces  (Imperial)  or  200  grammes;  Sherry,  1 
pint  (Imp.  meas.)  or  1000  cubic  centimetres. 
Macerate  as  directed  for  tinctures."    Br. 

Wine  of  colchicum  root  was  not  admitted  to 
the  U.  S.  P.  (8th  Rev.)  because  of  the  variable 
quality  of  colchicum  root  as  found  in  the  market 
and  the  superiority  of  the  seeds  in  uniformity 
(see  Vinum  Colchici  Seminis)  ;  the  process  of 
the  U.  S.  P.  1890  is  appended.1 

The  British  1898  colchicum  wine  is  only  half 
the  strength  of  the  U.  S.  1890  preparation. 
The  latter  was  intended  to  be  a  saturated  vinous 


1  Yinum  Colchici  Radicis.  V.  R.  1890.  Wine  of 
Colchicum  Root. — "  Colchicum  Root,  in  No.  30  powder, 
four  hundred  grammes  [or  14  ounces  av.,  48  grains]  ; 
Alcohol,  one  hundred  and  fifty  cubic  centimeters  [or 
5  fluidounces,  35  minims]  ;  White  Wine,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centimeters  [or 
33  fluidounces,  C1^  fluidrachms].  Mix  the  Alcohol 
with  eight  hundred  and  fifty  cubic  centimeters  [or  28 
fluidounces,  356  minims]  of  White  Wine.  Moisten 
the  powder  with  one  hundred  cubic  centimeters  [or  3 
fluidounces,  183  minims]  of  the  menstruum,  pack  it 
moderately  in  a  conical  glass  percolator,  and  grad- 
ually pour  upon  it,  first,  the  remainder  of  the  men- 
struum, and  afterwards  enough  White  Wine  to  make 
the  product  measure  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6%  fluidrachms]."  U.  S.  1890. 


tincture  of  colchicum.  As  the  colchicum  bulb 
imported  into  the  United  States  is  of  variable 
strength,  the  only  method  by  which  an  active 
preparation  can  be  insured  is  to  employ  a  large 
quantity  of  it  in  proportion  to  that  of  the 
menstruum,  but  with  even  this  method  there  is 
uncertainty  in  the  strength  of  the  resulting 
wine.  A  wine  made  from  the  fresh  bulb 
is  occasionally  imported  from  England,  and  is 
thought  by  some  to  be  more  efficacious  than  the 
official  preparation,  but  we  have  seldom  been 
disappointed  in  obtaining  the  effects  of  col- 
chicum from  the  wine  prepared  according  to 
the  directions  of  the  U.  S.  P.  1890.  In  gout 
it  is  frequently  given  in  connection  with  mag- 
nesia and  its  sulphate.  It  is  a  violent  poison 
in  overdoses.  Two  fluidrachms  and  a  half 
(9.3  Cc.)  of  it  are  said  to  have  caused  death. 
Dose,  ten  to  forty  minims  (0.6  to  2.5  Cc). 

VINUM  COLCHICI  SEMINIS.  U.  S. 

WINE  OF  COLCHICUM  SEED 

(vl'nfim    col'phj-cl    sgm'j-nls) 

Vln  do  Semence  de  Colchlque,  Ft.;  Vinum  Colchici, 
P.  (}.;  Zeitlosenweln,  Zeitlosensamenwein,  O. 

*  "  Fluidextract  of  Colchicum  Seed,  one  hun- 
dred cubic  centimeters  [or  3  fluidounces,  183 
minims] ;  Alcohol,  one  hundred  and  fifty  cubic 
centimeters  [or  5  fluidounces,  35  minims] ; 
White  Wine,  seven  hundred  and  fifty  cubic 
<  i  nlimeters  [or  25  fluidounces,  173  minims],  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6 J  fluidrachms].  Mix  them.  Set 
the  mixture  aside  for  two  days;  then  filter 
through  paper,  in  a  well-covered  funnel."  U.  S. 

As  the  seeds  of  colchicum  are  less  liable  to 
injury  than  the  bulb,  and  are,  therefore,  of 
more  uniform  strength,  there  is  not  the  same 
necessity  for  preparing  a  wine  of  the  root. 
The  wine  of  the  U.  S.  P.  (8th  Rev.)  is  made 
from  the  assayed  fluidextract  and  is  of  10  per 
cent,  strength  instead  of  15  per  cent.,  as  in 
the  U.  S.  P.  1890.  Williams,  who  introduced 
the  seeds  into  use,  supposed  that  their  active 
properties  resided  in  their  coating,  and  that  it 
was,  therefore,  not  advisable  to  bruise  them  in 
preparing  the  wine  or  tincture.  But  this  view  was 
contradicted  by  the  experiments  of  Bonnewyn, 
who  asserted  that  he  found  a  larger  proportion 
of  colchicine  in  a  tincture  of  the  bruised  than 
in  a  tincture  of  the  unbruised  seeds.  (See  A. 
J.  P.,  xxvi.  120.)  L.  I.  Morris  has  shown,  how- 
ever, that  by  digesting  instead  of  macerating 
the  whole  seeds  the  colchicine  can  be  all  ex- 
tracted. (See  Tinctura  Colchici.)  In  order  that 
the  seeds  may  be  properly  comminuted,  Maisch 
recommended  that  they  be  macerated  for  two 
or  three  days  in  a  portion  of  the  wine,  before 
being  bruised.  {Ibid.,  xxviii.  514.)  It  is  stated 
that  sometimes  this  tincture  becomes  turbid 
from  the  development  of  the  veast  fungus  in 
it.  (Vulpius,  A.  J.  P.,  xliv.  212.)  Two  fluid- 
ounces  (60  Cc.)  have  proved  fatal. 

Dose,  thirty  minims  to  two  fluidrachms  (1.8 
to  7.5  Cc). 
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VINUM  ERGOTVE.  U.  S. 

WINE  OF  ERGOT 

( vi'num    er'go-tse ) 

Via  ((Enol6)  de  Selgle  Ergots,  Fr.;  Mutterkorn- 
wein,    O. 

*  "  Fluidextract  of  Ergot,  two  hundred  cubic 
centimeters  [or  6  fluidounces,  366  minims] ;  Al- 
cohol, fifty  cubic  centimeters  [or  1  fluidounce, 
331  minims] ;  White  Wine,  seven  hundred  and 
fifty  cubic  centimeters  [or  25  fluidounces,  173 
minims],  to  make  one  thousand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms].  Mix 
them.  Set  the  mixture  aside  for  two  days; 
then  filter  through  paper,  in  a  well-covered 
funnel."    U.  S. 

This  wine  is  now  made  from  the  fluidextract, 
and,  although  the  proportional  strength  is 
greater  than  that  of  the  U.  S.  P.  1890  (20  per 
cent,  of  fluidextract  in  the  U.  S.  P.  (8th  Rev.) 
to  15  per  cent,  of  ergot  in  the  U.  S.  P.  1890), 
the  probabilities  are,  that  as  ergot  is  not  among 
the  assayed  drugs,  the  two  preparations  will  be 
about  equal  in  strength  as  found  in  commerce. 

Dose,  of  this  wine,  for  a  woman  in  labor, 
from  two  to  four  fluidrachms  (7.5  to  15 
Cc.) ;  for  other  purposes,  from  one  to  two 
fluidrachms  (3.75  to  7.5  Cc),  to  be  repeated 
several  times  a  day,  and  gradually  increased 
if   necessary. 


VINUM  FERRI.  U.  S. 

WINE  OP  IRON 


(Br.) 


[Vinum  Ferri  Citratis,  Pharm.  1890,  Wine  of 
Ferric  Citrate] 

( vi'num    f  Sr'rl ) 

Vinum  FerrI  Citratis,  Vinum  Chalybeatum,  Br.; 
Wine  of  Iron  Citrate ;  Vin  Chalybe\  CEnoie  ferru- 
gineux, Vin  ferrugineux,  Fr.  Cod. ;  Elsenwein,  O. 

*  "  Iron  and  Ammonium  Citrate,  forty  gram- 
mes [or  1  ounce  av.,  334  grains] ;  Tincture  of 
Sweet  Orange  Peel,  sixty  cubic  centimeters  [or 
2  fluidounces,  14  minims] ;  Syrup,  one  hundred 
cubic  centimeters  [or  3  fluidounces,  183  min- 
ims] ;  White  Wine,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6 J  fluidrachms].  Dissolve  the  Iron 
and  Ammonium  Citrate  in  seven  hundred  cubic 
centimeters  [or  23  fluidounces,  321  minims]  of 
White  Wine.  Add  to  this  the  Tincture  of 
Sweet  Orange  Peel,  and  the  Syrup,  and,  lastly, 
enough  White  Wine  to  make  the  product 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6 J  fluidrachms].  Set  the  mixture 
aside  for  two  days;  then  filter  through  paper, 
in  a  well-covered  funnel."  U.  S. 

"  Iron  and  Ammonium  Citrate,  160  grains 
or  18.3  grammes;  Orange  Wine,  a  sufficient 
quantity.  Dissolve  the  Iron  and  Ammonium 
Citrate  in  sufficient  Orange  Wine  to  form  one 
pint  (Imperial  measure)  or  one  thousand  cubic 
centimetres.  Agitate  occasionally  for  three 
days;  filter."    Br. 


Care  must  be  observed  not  to  confound  this 
preparation  with  the  "  Vinum  Ferri "  of  the 
British  Pharmacopoeia  (see  next  article),  which 
is  a  very  different  preparation.  The  name 
"  Vinum  Ferri "  was  adopted  by  the  U.  S.  P. 
(8th  Rev.)  for  the  "Vinum  Ferri  .Citratis" 
of  the  U.  S.  P.  1890. 

This  chalybeate  preparation  was  made  offi- 
cial by  the  U.  S.  P.  1880 ;  previous  to  that  time 
it  had  varied  much  in  composition,  from  the 
lack  of  an  authoritative  formula. 

Dose,  one  fluidrachm  (3.75  Cc),  containing 
about  two  and  a  quarter  grains  of  the  iron 
salt;  of  the  British  wine  of  iron  citrate,  one 
to  four  fluidrachms  (3.75  to  15  Cc). 

VINUM  FERRI.  Br. 

IRON  WINE 

( vl'mim    fer'rl ) 

Vinum  Chalybeatum,  s.  Martiatum ;  Elsenwein, 
Stahlwein,    <?. 

"  Iron,  in  wire,  1  ounce  (Imperial)  or  50 
grammes;  Sherry,  1  pint  (Imp.  meas.)  or  1000 
cubic  centimetres.  Set  aside  for  thirty  days 
in  a  closed  vessel,  the  Iron  wire  being  almost, 
but  not  quite,  immersed  in  the  Sherry,  the 
vessel  being  frequently  shaken,  and  the  stopper 
occasionally  removed;  filter."  Br.  (See  also 
Vinum  Ferri  above.) 

When  wine  is  made  to  react  on  metallic  iron 
with  presence  of  air,  the  metal  is  oxidized,  and 
then  unites  with  the  excess  of  acid  of  the  potas- 
sium bitartrate,  which  is  the  characteristic  salt 
of  wines.  The  ferruginous  salt,  therefore, 
formed  is  iron  and  potassium  tartrate,  or  the 
tartarated  iron  of  the  Br.  Pharmacopoeia,  and 
this  was  the  old  method  of  preparing  the  Wine 
of  Iron.  But  it  is  obvious  that  the  strength  in 
iron  cannot  be  entirely  uniform,  as  the  quan- 
tity dissolved  must  depend  on  the  proportion 
of  the  bitartrate  in  the  wine,  which  is  variable, 
and  on  various  circumstances  of  the  manipula- 
tion. In  consideration  of  these  objections,  it 
was  thought  best,  in  the  Br.  formula  of  1864,  to 
substitute  a  simple  solution  in  the  wine  of  the 
iron  and  potassium  tartrate  already  formed, 
and  to  abandon  the  old  tedious  formula.  But 
it  is  obvious  that  a  solution  of  the  ferruginous 
salt  in  wine  is  not  exactly  the  same  as  the  wine 
of  iron  prepared  with  the  metal,  as  it  contains 
the  potassium  bitartrate  unaltered.  For  this 
and  other  reasons,  the  Br.  Pharmacopoeia  has 
returned  to  the  old.  method. 

Dose,  one  to  four  fluidrachms  (3.75  to  15 
Cc). 

VINUM  FERRI  AMARUM.  U.  S. 

BITTER  WINE  OF  IRON 

(vi'num   fer'rl   ^.-ma'rurn) 

Vinum  Chlnse  Ferratum ;  Vin  (CEnolg)  de  Quin- 
quina ferrugineux,  Fr.  Cod.;  Bitter  Eisenwein,  China- 
eisenweln,    O. 

* "  Soluble  Iron  and  Quinine  Citrate,  fifty 
grammes  [or  1  ounce  av.,  334  grains] ;  Tincture 
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of  Sweet  Orange  Peel,  sixty  cubic  centimeters 
[or  2  fluidounces,  14  minims] ;  Syrup,  three  hun- 
dred cubic  centimeters  [or  10  fluidounces,  69 
minimis] ;  White  Wine,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6J  fluidrachms].  Dissolve  the  Solu- 
ble Iron  and  Quinine  Citrate  in  five  hundred 
cubic  centimeters  [or  16  fluidounces,  435  min- 
ims] of  White  Wine.  Add  to  this  the  Tincture 
of  Sweet  Orange  Peel  and  the  Syrup,  and, 
lastly,  enough  White  Wine  to  make  the  product 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fluidrachms].  Set  the  mixture 
aside  for  two  days;  then  filter  through  paper, 
in  a  well-covered  funnel."  U.  S. 

Bitter  wine  of  iron,  made  official  in  the  U. 
S.  P.  1880,  has  been  very  largely  used  in  this 
country,  although  the  objections  to  the  intro- 
duction of  elixirs  into  the  Pharmacopoeia  might 
be  made  with  equal  force  to  its  acceptance. 
It  is  a  mild  ferruginous  tonic,  a  fluidounce 
representing  twenty-two  grains  of  iron  and 
quinine  citrate  of  official  strength.1 

Dose,  from  two  to  four  fluidrachms  (7.5  to 
L5  Cc.). 

VINUM    IPECACUANH/E.  U.  S.,  Br. 

WINE  OF  IPECAC 

( vinum    ip  t,>-cac-u-an'ha: ) 

Ipecacuanha  Wine;  Vln  (CKnolfM  d'lpecaeuanha, 
/'/-. ;    Hrechwurzelweln.    (J. 

*  u  Fluidextract  of  Ipecac,  one  hundred  cubic 
centimeters  [or  3  fluidounces,  183  minims]; 
Alcohol,  one  hundred  cubic  centimeters  [or  3 
fluidounces,  183  minims]  ;  White  Wine,  eight 
hundred  cubic  centimeters  [or  27  fluidounces, 
24  minims],  to  make  one  thotisand  cubic  centi- 
meters [or  33  fluidounces,  6£  fluidrachms]. 
Mix  them.  Set  the  mixture  aside  for  two  days ; 
then  filter  through  paper,  in  a  well-covered 
funnel."    U.  S. 

u  Liquid  Extract  of  Ipecacuanha,  1  ft.  ounce 
(Imperial  measure)  or  50  cubic  centimetres; 
Sherry,  19  ft.  ounces  (Imp.  meas.)  or  950  cubic 
centimetres.  Mix;  set  aside  for  forty-eight 
hours;  filter."    Br. 

The  preparations  of  the  two  Pharmacopoeias 
are  not  of  the  same  strength, — the  U.  S.  wine 

1  Bitter  Wine  of  Iron. — The  following  formula,  in 
which  Calisava  bark  und  gentian  are  used,  is  said 
by  Chas.  L.  Mitchell  to  yield  an  elegant  preparation : 

Take  of  ground  Calisaya  Bark  192  grains ;  ground 
Gentian  Root  128  grains ;  Soluble  Ferric  Citrate  192 
grains ;  Sherrv  Wine  13  fluidounces ;  Brandy  1  fluid- 
ounce  •  Alcohol  1  fluidounce ;  Oil  of  Orange  12 
minims ;  Sugar  2  ounces ;  Solution  of  Iron  Tersul- 
phate  2  fluidounces ;  Ammonia  Water  q.  s.  Dissolve 
the  Oil  in  the  Alcohol  and  mix  with  the  Sherry  Wine 
and  Brandy.  Percolate  with  this  the  ground  drugs, 
recover  15  fluidounces  of  tincture  by  pouring  on  water. 
Dilute  the  iron  solution  with  twice  its  bulk  of  water, 
and  add  Ammonia  in  slight  excess.  Wash  and  drain 
the  precipitate  thoroughly.  Mix  this  with  the  tinc- 
ture, and  agitate  occasionally  until  a  filtered  portion 
has  a  light  yellow  color  and  does  not  precipitate 
with  tincture  of  Ferric  Chloride.  Filter,  dissolve  the 
Ferric  Citrate  and  Sugar,  and  bring  up  the  measure 
with  a  little  water  to  16  fluidounces ;  a  fluidounce 
represents  12  grains  of  Calisaya  Bark.  8  grains  of 
Gentian  Root,  and  12  grains  of  Ferric  Citrate.  Dose, 
from  one  to  three  fluidrachms  (3.75  to  11.25  Cc). 


containing  in  a  fluidounce  the  virtue  of  about 
45  grains,  the  British  of  only  somewhat  more 
than  22  grains.  Wine  of  ipecac  possesses  all 
the  medicinal  properties  of  the  root,  and  may 
be  used  as  a  substitute  when  it  is  desirable  to 
administer  the  medicine  in  a  liquid  form.  As 
it  is  milder,  without  being  less  efficacious,  than 
antimonial  wine,  it  is  preferable  as  an  emetic. 
It  is  also  much  used  as  an  expectorant  and  a 
diaphoretic,  and  the  effects  of  the  Dover's  pow- 
der may  be  obtained  by  combining  it  with 
a  liquid  preparation  of  opium. 

Dose,  as  an  emetic  for  an  adult,  a  fluidounce 
(30  Cc.) ;  as  an  expectorant  and  a  diaphoretic, 
from  ten  to  thirty  minims  (0.6  to  1.8  Cc).  A 
fluidrachm  (3.75  Cc.)  may  be  given  as  an 
emetic  to  a  child  one  or  two  years  old,  and 
repeated  even-  fifteen  minutes  until  it  operates. 

VINUM  OPII.  U.  S. 

WINE  OF  OPIUM  [Sydenham's  Laudanum] 

(vi'nurn    o'pi-I) 

Laudanum  de  Sydenham,  Vin  d'Opium  compose\  Fr. 
Cod.;  Tinctura  C)pll  Crocata,  P.  O. ;  Safranhaltlge 
Oplumtinktur,  (J.;  Vino  opplato  composto,  It. ;  Vino 
de  oplo  compuesto,  8p. 

*  "  Granulated  Opium,  one  hundred  grammes 
[or  3  ounces  aw,  231  grains] ;  Saigon  Cinna- 
mon, in  No.  60  powder,  ten  grammes  [or  154 
grains]  ;  Cloves,  in  No.  30  powder,  ten  gram- 
mes [or  154  grains] ;  Alcohol,  White  Wine, 
each,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6J 
fluidrachms].  Mix  one  hundred  and  fifty  cubic 
centimeters  [or  5  fluidounces,  35  minims]  of 
Alcohol  and  eight  hundred  and  fifty  cubic  centi- 
meters [or  28  fluidounces,  356  minims]  of 
White  Wine.  Macerate  the  Opium,  Saigon 
Cinnamon,  and  Cloves  in  a  stoppered  container, 
in  a  moderately  warm  place,  with  seven  hundred 
and  fifty  cubic  centimeters  [or  25  fluidounces, 
173  minims]  of  this  menstruum,  during  seven 
days,  with  occasional  agitation ;  then  filter 
through  purified  cotton,  in  a  well-covered  fun- 
nel, returning  the  first  portions  until  the  filtrate 
passes  perfectly  clear,  and  finally  pass  enough 
menstruum  through  the  residue  to  make  the 
liquid  measure  one  thousand  cubic  centimeters 
[or  33   fluidounces,    6£   fluidrachms]."     U.   S.    % 

Wine  of  opium  now  contains  the  virtues  of 
one  grain  of  granulated  opium  in  about  10 
minims.  The  British  wine  of  opium  (1885) 
contained  22  grains  of  extract  of  opium,  nearly, 
in  1  fluidounce,  so  that  each  fluidrachm  con- 
tained about  half  a  grain  of  morphine. 

The  wine  made  according  to  the  directions 
of  the  U.  S.  P.  (8th  Rev.)  is  a  vinous  tincture 
of  opium  and  no  assay  process  is  appended 
because  the  presence  of  the  aromatics  interferes 
with  the  accurate  extraction  of  the  morphine. 
The  aromatic  additions  are  thought  to  adapt  it 
to  certain  states  of  the  stomach  or  system  in 
which  laudanum  is  found  to  produce  unpleasant 
effects.    On  being  long  kept  it  deposits  insoluble 
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matter,  a  sample  of  whieh  Bihot  of  Malines, 
has  shown  to  consist  mainly  of  narcotine,  with 
possibly  a  little  codeine,  without  any  discover- 
able trace  of  morphine.  (J.  P.  C,  xxx.  200.) 
Ware  recommended  it  as  a  local  application 
to  the  eye  in  the  latter  stages  of  ophthalmia, 
when  the  vessels  of  the  conjunctiva  still  remain 
turgid  with  blood.  Two  or  three  drops  are 
introduced  into  the  eye  every  morning  until  the 
redness  disappears. 

Dose,  of  wine  of  opium,  five  to  ten  minims 
(0.3  to  0.6  Cc.).1 

VINUM   QUININ/E.   Br. 

QUININE  WINE 

(vl'num    qui-m'n») 
Tin   (CEnolg)   de  Quinine,  Fr.;  Chininwein,  O. 

"  Quinine  Hydrochloride,  20  grains  or  2 
grammes;  Orange  Wine,  1  pint  (Imperial 
measure)  or  875  cubic  centimetres.  Dissolve; 
set  aside;  filter  if  necessary."  Br.  The  Br.  Ph. 
1898  replaced  quinine  sulphate  used  in  the  1885 
process  by  quinine  hydrochloride  on  account 
of  the  greater  solubility  of  the  latter.  Each 
fluidounce  contains  one  grain  of  quinine  hy- 
drochloride. 

Dose,  one-half  to  one  fluidounce  (15  to  30 
Cc). 

VINUM  RUBRUM.  U.  S. 

RED  WINE 

( vl'num    ro'brum ) 

"An  alcoholic  liquid,  made  by  fermenting  the 
juice  of  fresh  red-colored  grapes,  the  fruit  of 
Vitis  vinifera  Linne  (Fain.  Vitacea),  in  pres- 
ence of  their  skins,  and  subjected  to  the  usual 
cellar-treatment  for  fining  and  aging.  When 
Red  Wine  is  prescribed  without  further  speci- 
fication, it  is  recommended  that  a  dry  Red  Wine 
of  domestic  production  be  employed.  Red 
Wine  should  be  preserved  in  well-closed  casks 
filled  as  full  as  possible,  or  in  well-stoppered 
bottles,  in  a  cool  place."   U.  S. 

Vin  rouge,  Fr.;  Rothwein,  O.;  Vino  tinto,  Sp. 

Wine  is  the  fermented  juice  of  the  grape, 
the  fruit  of  Vitis  vinifera  of  botanists.  The 
juice  of  sweet  grapes  consists  of  a  considerable 
quantity  of  grape  sugar,  certain  nitrogenized 
principles,  which  act  as  ferments  when  the 
proper  conditions  are  developed,  and  a  small 
portion  of  extractive,  tannic  acid,  potassium 
bitartrate,  calcium  tartrate,  common  salt,  and 

1  Rousseau's  laudanum  is  a  tincture  of  opium  made 
with  very  weak  alcohol,  according  to  the  following 
formula :  "  Take  of  White  Honey  twelve  ounces ; 
Warm  Water  three  pounds.  Having  dissolved  the 
honey,  set  the  solution  aside  in  a  warm  place ;  and, 
as  soon  as  fermentation  begins,  add  of  selected  opium 
four  ounces,  previously  dissolved  in  twelve  ounces 
of  water.  Allow  the  mixture  to  stand  for  a  month  at 
the  temperature  of  24°  Reaumur  (86°  F.)  ;  then 
strain,  filter,  and  evaporate  to  ten  ounces;  finally 
strain,  and  add  four  ounces  and  a  half  of  alcohol  of 
20°  B.  Seven  drops  contain  about  a  grain  of  opium.** 
(Pharm.  Univ.,  ii.  265.) 


potassium  sulphate,  the  whole  dissolved  or 
suspended  in  a  large  quantity  of  water.  Sour 
grapes  contain,  in  addition,  a  peculiar 
acid  isomeric  with  tartaric,  called  racemic 
acid.  (See  page  85,)  Grape  juice,  therefore, 
embraces  all  the  ingredients  essential  to  the 
production  of  the  vinous  fermentation,  and 
requires  only  the  influence  of  the  atmosphere 
and  a  proper  temperature  to  convert  it  into 
wine. 

Owing  to  the  growing  excellence  in  quality 
of  American  wines,  the  Committee  of  Revision 
of  the  U.  S.  P.  1880  decided  to  abandon  the 
former  titles  Vinum  Xericum  and  Vinum  Por- 
tense,  to  adopt  the  old  titles  Vinum  Album  and 
Vinum  Rubrum,  and  to  permit  any  wine  to  be 
used,  whether  American  or  foreign,  provided  it 
complies  with  the  requirements  of  alcoholic 
strength  and  purity.  The  British  Pharmaco- 
poeia 1898  makes  Vinum  Xericum  the  only 
official  unmedicated  wine,  denning  it  simply  as 
"  a  Spanish  wine,"  but  providing  that  it  shall 
contain  not  less  than  16  per  cent,  of  alcohol 
by  volume. 

Preparation. — The  juice  expressed  from  the 
ripe  grapes  by  various  methods  runs  into  vats 
and  constitutes  the  "  must."  The  temperature 
of  the  ah-  being  about  15.5°  C.  (60°  F.),  fer- 
mentation gradually  takes  place  in  the  must, 
and  becomes  fully  established  after  a  longer  or 
shorter  period.  In  the  meantime-,  the  must  be- 
comes sensibly  warmer,  and  emits  a  large  quan- 
tity of  carbon  dioxide,  which  causes  the  more 
solid  parts  to  be  thrown  to  the  surface  in  a  mass 
of  froth  having  a  hemispherical  shape  called  the 
head.  The  liquor  from  being  sweet  becomes 
vinous,  owing  to  the  conversion  of  the  grape 
sugar  into  alcohol.  After  a  while  the  fermen- 
tation slackens,  when  it  becomes  necessary  to 
accelerate  it  by  thoroughly  mixing  the  contents 
of  the  vat.  When  the  liquor  has  acquired 
a  strong  vinous  taste  and  become  perfectly 
clear,  the  wine  is  considered  formed,  and 
is  racked  off  into  casks.  But  even  at  this  stage 
of  the  process  the  fermentation  continues  for 
several  months  longer.  During  the  whole  of 
this  period  a  frothy  matter  is  formed,  which 
for  the  first  few  days  collects  around  the  bung, 
but  afterwards  precipitates  along  with  coloring 
matter  and  tartar,  forming  a  deposit  whieh  con- 
stitutes the  wine-lees.1 

Division  and  Nomenclature. — Wines,  ac- 
cording to  their  color,  are  divided  into  the  red 


1  In  certain  parts  of  Prance  the  wine  makers  are 
in  the  habit,  during  the  fermentation  of  the  wines 
upon  the  marc,  of  adding  plaster  of  Paris,  under  the 
impression  that  it  improves  the  color  and  insures  the 
stability  of  the  wines.  The  process  is  called  by  the 
French  platrage.  It  has  the  drawback  of  increasing 
the  percentage  of  potassium  sulphate  notably,  and 
its  practice  is  now  controlled  by  law  in  France. 
Other  methods  of  treatment  are  the  addition  of 
dicalcium  phosphate,  known  as  phosphotage,  and  neu- 
tralizing the  excess  of  acidity  in  the  must  by  the 
addition  of  marble  dust,  known  as  chaptalization. 
The  addition  of  sugar  and  water  to  the  must  is  called 
gallization,  and  the  addition  of  glycerin  to  the  fin- 
ished wine  is  known  as  schellizatlon.  For  fuller 
particulars,  see  Sadtler's  Industrial  Chemistry,  8d  ed., 
p.  2,06. 
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and  the  white,  and,  according  to  their  taste 
and  other  qualities,  are  either  spirituous,  sweet, 
dry,  light,  sparkling,  still,  rough,  or  acidulous. 
Red  wines  are  derived  from  the  must  of  black 
grapes,  fermented  with  their  skins  and  seeds, 
or  what  is  collectively  called  the  marc;  white 
wines,  from  white  grapes,  or  from  the  juice  of 
black  grapes,  fermented  apart  from  the  marc. 
The  coloring  matter  of  the  grape  is  almost  in- 
soluble in  water,  and  hence  the  juice  of  the 
red  grape  is  nearly  colorless,  and  will  produce 
a  white  wine  if  fermented  alone,  but  when  fer- 
mented with  the  presence  of  the  grape  the  alco- 
hol generated  dissolves  the  coloring  matter, 
which  is  soluble  in  that  liquid,  and  thus  the 
wine  becomes  red.  The  other  qualities  of 
wines  depend  on  the  relative  proportions  of 
the  constituents  of  the  must,  and  on  the  mode 
in  which  the  fermentation  is  conducted.  The 
essential  ingredients  of  the  must,  as  a  ferment- 
able liquid,  are  water,  sugar,  and  a  ferment. 
The  exact  composition  of  the  must  is  shown  by 
the  analysis  of  must  given  below,1  obtained 
from  different  sources  and  ranging  through 
a  number  of  years. 

If  the  juice  be  very  saccharine,  and  contain 
sufficient  ferment  to  sustain  the  fermentation, 
the  conversion  of  the  sugar  into  alcohol  will 
proceed  until  checked  by  the  production  of  a 
certain  amount  of  the  latter,  and  there  will 
be  formed  a  tpirituoui  or  generous  wine.  If, 
while  the  juice  is  highly  saccharine,  the  fer- 
ment be  deficient  in  quantity,  the  production 
of  alcohol  will  be  less,  and  the  redundancy  <>i 
sugar  proportionately  greater,  and  a  sweet 
wine  will  be  formed.  It  is  stated  by  M.  Gh 
Fleury  that  levulo.se  uudergoea  the  vinous  fer- 
mentation much  less  readily  than  glucose,  and 
that  the  sugar  of  sweet  wines  is  chiefly  levulose. 
Whether  a  grape  yields  a  sweet  or  a  dry  wine 
seems,  then,  to  depend,  to  some  extent,  upon 
the  character  of  its  sugar,  (J.  P.  ('.,  4e  ear., 
viii.  p.  323.)  When  the  BUgtt  and  ferment 
are  in  considerable  amount,  and  in  the  proper 
relative  proportions  for  mutual  decomposition, 
the  wine  will  be  strong-bodied  and  sound,  with- 
out marked  sweetness  or  acidity,  and  of  the  kind 
called  dry.  A  small  proportion  of  sugar  can 
give  rise  only  to  a  small  proportion  of  alcohol, 
and  consequently  the  less  saccharine  grapes 
will  generate  a  comparatively  weak  or  light 
tnntf^whick  will  be  sound  and  stable  in  its  con- 
stitution in  case  the  ferment  is  not  in  excess, 
but  otherwise  liable  to  pass  into  the  acetous 
fermentation  and  become  sharp.  In  case  the 
wine  is  bottled  before  the  fermentation  is  fully 
completed,  the  process  will  go  on  slowly  in  the 


bottles,  and  the  carbon  dioxide  generated,  not 
having  vent,  will  impregnate  the  wine  and  ren- 
der it  effervescing  and  sparkling.  The  rough 
or  astringent  wines  owe  their  flavor  to  a  portion 
of  tannic  acid  derived  from  the  marc  of  the 
grape,  and  the  acidulous  wines  to  the  presence 
of  carbon  dioxide,  or  of  an  unusual  propor- 
tion of  tartar.  Several  of  the  above  qualities 
often  coexist.  Thus,  a  wine  may  be  spirituous 
and  rough,  sweet  and  rough,  light  and  sparkling, 
etc.  Wines  are  made  in  many  countries,  and 
are  known  in  commerce  by  various  names, 
according  to  their  source.  Thus,  Portugal  pro- 
duces Port  and  Lisbon;  Spain,  Sherry,  San 
Lucar,  Malaga,  and  Tent;  France,  Champagne, 
Burgundy,  Hermitage,  Vin  de  Grave,  Sauterne, 
and  Claret;  Germany,  Hock  and  Moselle; 
Hungary,  Tokay;  Sicily,  Marsala  or  Sicily 
Madeira,  and  Lisa;  the  Cape  of  Good  Hope. 
Constantia;  Madeira  and  the  Canaries,  Madeira 
and  Teneriffe. 

In  the  United  States  the  first  attempt  to  manu- 
facture wine,  on  an  extended  scale,  was  made 
towards  the  close  of  the  last  century,  at  Spring 
Mill,  near  Philadelphia,  by  Peter  Legaux,  agent 
of  the  Pennsylvania  Vine  Company,  and  proved 
unsuccessful.  The  native  grape,  found  most 
suitable  by  the  Company,  after  the  foreign  had 
failed  on  account  of  the  climate,  was  (lie 
Schuylkill  muscatel  grape.  The  next  attempt 
was  made  by  the  Swiss  at  Yevay,  Indiana,  with 
the  Schuylkill  grape,  and  was  partially  success- 
ful, a  rough  red  wine  being  manufactured 
which  met  with  a  ready  sale  in  the  neighboring 
States.  In  a  very  few  years  the  manufacture  of 
this  wine  languished,  foreign  wines  supersed- 
ing it.  The  foreign  grape,  after  numerous 
trials,  not  succeeding  as  a  wine  grape, 
investigations  were  undertaken  to  determine  the 
adaptation  of  our  various  native  grapes  for 
making  wine.  Among  these  the  Catawba 
grape,  a  native  of  North  Carolina,  introduced  to 
public  notice  by  Major  Adlum  of  Washington 
City,  about  1825,  has  been  largely  cultivated 
in  Southern  Ohio  as  a  wine  grape.  The 
chief  objection  to  it  is  its  liability  to  the  rot. 
Within  a  few  years  various  other  varieties  of 
grape  have  come  into  vogue,  and  native  wines 
are  constantly  improving  in  quality.  The  cli- 
mate of  Texas  is  peculiarly  favorably  to  the 
growth  of  the  grape  vine.  The  El  Paso  grape 
is  found  in  the  vicinity  of  the  falls  of  the  Rio 
Grande,  and  the  great  mustang  grows  luxu- 
riantly in  every  part  of  the  State,  and  yields  a 
superior  red  wine.  California  produces  an  im- 
mense amount  of  wine,  which  is  now  coming 
into   general  use.     Considering  its  advantages 


»  Composition  of  Wine-must. 

Sp.  Gr. 

Water, 
Per  Cent. 

Nitrogenous 
Material. 

Sugar. 

Acid. 

Other  Non- 
nitrogenous 
Material. 

Ash. 

1.0690 
1.2075 
1.1024 

51.53 
82.10 
74.49 

0.11 
0.57 
0.28 

12.89 
35.45 
19.71 

0.20 
1.18 
0.64 

1.68 

11.62 

4.48 

0.20 

0.63 

0.40 

(K8nig's  Nahrungs-  und  Qenuainnittel,  vol.  tL  p.  436..) 
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of  soil  and  climate,  there  is  good  reason  to  be- 
lieve that  it  may  at  no  very  distant  time  rank 
among  the  most  productive  wine  regions  of  the 
globe.1 

The  world's  production  of  wine  for  1905 
is  given  by  the  Revue  Vinicole  as  follows,  in 
millions  of  gallons: 

France  1584.0  Portugal  46.2 

Italy  840.4  Austria  41.8 

Spain  632.5  Turkey  and  Cyprus  41.8 

Russia  187.0  Argentine  35.2 

Roumania  184.8  Peru  33.0 

Chile  59.4  Switzerland  26.4 

United  States        50.6  Greece  24.2 

Germany  48.4  

Bulgaria  46.2        Total  3881.9 

(J.  Soc.  Chem.  Ind.,  1905,  p.  1329.) 

Properties. — Wine,  considered  as  the  name 
of  a  class,  may  be  characterized  as  a  spirituous 
liquid,  resulting  from  the  fermentation  of  a 
fruit  juice,  or,  in  its  more  restricted  use,  of  a 
grape  juice,  and  containing  coloring  matter, 
and  other  substances,  either  combined  or  inti- 
mately blended  with  the  spirit.  It  always  con- 
tains a  small  proportion  of  aldehyde.  All  its 
other  qualities  vary  with  the  nature  of  each 
particular  wine.  The  principal  varieties  of 
foreign  wines  are  briefly  characterized  below. 
American  wines  are  classed  as  Sherries,  Ports, 
Dry  Red,  Dry  White,  Champagnes,  Sweet 
Catawbas,  and  special  brands. 

1  There  can  be  no  doubt  that  the  California  wines 
are  steadily  advancing  in  quality,  and  that  many  of 
them  now  rival  the  European  wines  of  high  class.  At 
the  French  Exposition  (1889)  a  California  wine  made 
from  the  Carbenet  Sauvignon  grape  of  the  Chflteau- 
Lafltte  type  received  the  highest  award  for  excellence 
over  all  other  wines  offered  in  competition,  including 
the  finest  vintage  of  France,  while  the  second  award 
for  brandies  was  also  given  to  a  California  product. 
J.  De  Barth  Shorb,  late  President  of  the  Califor- 
nia State  Viticultural  Commission,  informed  us,  as 
the  results  of  numerous  analyses  made  under  the 
auspices  of  the  Commission,  that  the  California  red 
wines  or  clarets  average  from  10  to  14  per  cent,  of 
alcohol,  the  white  wines  8  to  12  per  cent.,  the  ports 
18  to  22  per  cent.,  the  sherries  17  per  cent.  The 
grapes  of  which  these  wines  are  made  are  not  native 
to  California,  as  is  often  thought,  but  are  the  offspring 
of  cuttings  originally  introduced  from  France,  Ger- 
many, Spain,  and  Italy.  The  so-called  "  Mission 
grape,"  of  California,  is  evidently  of  Spanish  origin, 
having  been  brought  over  by  Roman  Catholic  mission- 
aries in  the  early  history  of  the  country.  It  varies  so 
much  in  different  localities  that  it  probably  comes 
from  various  original  stocks.  Shorb  states  that  while 
there  are  really  some  hundreds  of  varieties  of  grapes 
recognized  by  the  viticulturlsts  of  California,  the 
following  are  most  esteemed.  All  are  foreign  grapes 
except  the  Lenoir,  an  American  grape,  which  has 
been  introduced  into  France,  where  it  is  known  as 
Le   Jacque : 


Red  Wines,  Clarets. 

Carbenet  Sauvignon. 

Burgundy  Varieties. 

Carignan. 

Metaro. 

Grenache. 

Zinfandel. 

Black  Malvolsie. 

Lenoir. 

Ports  and  Sherries. 
Old  Mission. 
Trousseau. 
Charbonneau. 
Black  Burgundy. 
Pedro  Ximenes. 

For    raisins:    Muscat 
Blanco. 

See  also   Bulletin  yo.   72,   U 
Bureau  of  Chemistry. 


White  Wines,  Hocks. 

Sauvignon  Vert. 

Riesling. 

Golden  Chasselas. 

Bergher. 


Brandies. 

Folle"   Blanche    (  Cognac 

grape)."  West's  Prolific  " 

(and      numerous      other 

hvbrids). 

All  the  white  varieties. 

of     Alexandria    and     Gordo 


S.   Dept.   Agriculture, 


Sherry  (Vinum  Xericum,  Br.  1898,  U.  S. 
1870)  is  of  a  deep  amber  color,  and  when  good 
possesses  a  dry  aromatic  flavor  and  fragrance, 
with  very  little  acidity.  It  is  officially  defined 
as  "  a  Spanish  wine,"  and  described  as  "  a  pale 
yellowish-brown  liquid  containing  not  less  than 
16  per  cent,  of  ethyl  hydroxide  by  volume."  Br. 
It  is  prepared  in  the  vicinity  of  Xeres,  in 
Spain,  whence  its  English  name  sherry.  This 
wine  is  supposed  to  have  been  the  sack  of 
Shakespeare,  so  called  from  the  word  sec  (dry). 
Henry  Long  has  found  about  a  grain  of  sul- 
phuric acid  in  an  ounce  and  a  half  of  sherry 
wine,  and  supposes  it  to  be  free,  but  in  the  light 
of  the  experiments  of  Bussy  and  Buignet  it  is, 
we  think,  more  likely  to  be  in  the  state  of 
potassium  bisulphate,  resulting  from  the  re- 
action between  potassium  bitartrate  and  calcium 
sulphate  used  in  preparing  the  wine.  (P.  J., 
1867,  732.) 

Port  (Vinum  Portense,  U.  S.  1870)  is  of  a 
deep  purple  color,  and  in  its  new  state  is  a 
rough,  strong,  and  moderately  sweet  wine. 
When  kept  a  certain  time  in  bottles,  it  deposits 
a  considerable  portion  of  its  astringent  matter, 
loses  the  greater  part  of  its  sweetness,  acquires 
more  flavor,  and  retains  its  strength.  If  too 
long  kept,  it  deposits  the  whole  of  its  astringent 
and  coloring  matter,  and  becomes  deteriorated. 
Considerable  quantities  of  brandy  are  usually 
added  to  it,  which  causes  its  heating  quality  on 
the  palate.  It  is  one  of  the  strongest  wines 
in  common  use.  According  to  Muspratt  of 
Liverpool,  the  alcohol  in  genuine  port  never 
exceeds  19  per  cent.  (M.  T.  G.,  1856,  p.  355.) 

Madeira  was  the  strongest  of  the  white  wines 
formerly  in  use.  It  was  somewhat  acid,  and, 
when  of  proper  age  and  in  good  condition,  had 
a  rich,  nutty,  aromatic  flavor.  It  rarely  occurs 
in  the  market,  however,  and  is  of  very  variable 
quality,  on  account  of  the  adulterations  and 
admixtures  to  which  it  is  subjected  after  im- 
portation. 

Teneriffe  is  a  white  wine,  of  a  somewhat  acid 
taste,  and,  when  of  good  quality,  of  a  fine 
aromatic  flavor.  Its  average  strength  is  about 
the  same  as  that  of  sherry.  It  is  made  from 
the  same  grape  as  Madeira,  to  which  it  bears  a 
close  resemblance. 

Claret,  called  in  France  vin  de  Bordeaux, 
from  its  being  produced  near  that  city,  in  the 
district  of  Medoc,  is  a  red  wine,  and  from  its 
moderate  strength  is  ranked  as  a  light  wine.  It 
has  a  deep  purple  color,  and,  when  good,  a  deli- 
cate taste,  in  which  the  vinous  flavor  is  blended 
with  some  acidity  and  astringency.  The  most 
esteemed  kinds  are  the  clarets  called  Chdteau- 
Margaux,  Chdteau-Lafitte,  and  Chat eau-Lat our. 
Another  celebrated  variety  is  the  Chdteau- 
Haut-Brion  of  the  Pays  de  Grave.  Claret  is 
the  French  wine  most  extensively  consumed  in 
the  United  States. 

Official  Requirements. — The  U.  S.  Pharma- 
copoeia (8th  Rev.)  does  not  recognize  any 
special  variety  of  wine,  but  only  the  general 
classes  of  white  and  red.    (See  page  1334).    In 
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selecting  wines  for  pharmaceutical  purposes  the 
apothecary  should  see  that  they  conform  to  the 
following  description  and  tests  of  the  Pharma- 
copoeia. White  Wine  is  "  a  pale  amber-colored 
or  straw-colored  liquid,  having  a  pleasant  odor 
free  from  yeastiness,  and  a  fruity,  agreeable, 
slightly  spirituous  taste  without  excessive  sweet- 
ness or  acidity.  The  specific  gravity,  at  15.6° 
C.  (60°  F.),  should  not  be  less  than  0.990,  nor 
more  than  1.010.  If  a  portion  of  White  Wine 
be  evaporated,  the  residue,  when  dried  during 
twelve  hours  on  a  water-bath,  should  amount  to 
not  less  than  1.5  nor  more  than  3  percent.;  this 
residue  ignited  at  a  low  temperature  and  burned 
gradually  to  whiteness,  moistened  with  a  small 
portion  of  ammonium  carbonate  T.S.,  and  again 
carefully  ignited,  should  weigh  not  less  than 
0.14  Gm.  nor  more  than  0.26  Gm.  for  each  100 
Cc.  of  White  Wine  tested.  To  neutralize  50  Cc. 
of  White  Wine  should  require  not  less  than  3 
nor  more  than  5.2  Cc.  of  normal  potassium 
hydroxide  V.8.  (limit  of  free  acid),  litmus 
T.S.  being  used  as  indicator.  If  10  Cc.  of 
White  Wine  be  diluted  with  an  equal  volume 
of  water,  and  treated  with  5  drops  of  ferric 
chloride  T.S.,  only  a  faint,  greenish-brown  color 
should  make  its  appearance  (absence  of  more 
than  traces  of  tannic  acid).  If  75  Cc.  of  White 
Wine  be  acidified  with  5  Cc.  of  diluted  sulphuric 
acid  (1  in  3),  and  thoroughly  shaken  in  a 
separator  with  a  mixture  of  equal  parts  of 
petroleum  benzin  and  ether,  and  if  the  solvent, 
after  separation,  be  transferred  to  a  porcelain 
dish,  allowed  to  evaporate  spontaneously,  and 
the  residue  dissolved  in  3  Cc.  of  water,  the 
solution  should  not  have  a  sweet  teste  (absence 
of  saccharin),  nor  should  it  give  a  violet  color 
upon  the  addition  of  a  diluted  solution  of  ferric 
chloride  (1  in  200)   (absence  of  salicylic  add). 

Tested  by  the  following  method,  White 
Wine  should  be  found  to  contain  not  less  than 
7  percent,  nor  more  than  12  percent.,  by  weight 
(equivalent  to  8.5  percent,  to  15  percent,  by 
volume),  of  absolute  alcohol:  Take  the  spe- 
cific gravity  (to  four  decimals)  of  a  sufficient 
portion  of  the  White  Wine  carefully  measured 
at  the  temperature  of  15.6°  C.  (60°  P.),  evap- 
orate the  Wine  in  a  tared  dish  to  one-third  of  its 
original  weight,  cool,  and  add  water  until  the 
liquid  measures  its  original  volume  at  15.6°  C. 
(60°  F.)  ;  then  take  the  specific  gravity  (to 
four  decimals)  again.  The  difference  between 
the  two  specific  gravities  deducted  from  1.0000 
corresponds  to  the  specific  gravity  of  an  alcohol 
containing  the  same  percentage  of  absolute 
alcohol,  by  weight  or  volume,  as  the  Wine  under 
examination,  the  corresponding  percentage 
being  ascertained  bv  referring  to  the  alcohol 
tables.  (See  Part  III.)"  U.  8.  "Pale  yellow- 
ish-brown, containing  not  less  than  16  per  cent, 
of  ethyl  hydroxide  by  volume.  When  a  mixture 
of  50  cubic  centimetres  of  this  wine  and  50 
cubic  centimetres  of  water,  acidulated  with  5 
cubic  centimetres  of  the  volumetric  solution  of 
sulphuric  acid,  is  distilled,  the  distillate,  after 
rejection  of  the  first  10  cubic  centimetres,  shaken 


with  ether,  the  ethereal  liquid  separated  and  its 
ether  removed  by  evaporation,  the  residue 
should  not  yield  a  violet  coloration  when  mixed 
with  test-solution  of  ferric  chloride  (absence 
of  salicylic  acid)."  Br.  Red  Wine  is  "a  deep 
red  liquid,  having  a  pleasant  odor  free  from 
yeastiness,  and  a  fruity,  moderately  astringent, 
pleasant,  and  slightly  acidulous  taste,  without 
excessive  sweetness  or  acidity.  The  specific 
gravity,  at  15.6°  C.  (60°  F.),  should  not  be 
less  than  0.989  nor  more  than  1.010.  If  a 
portion  of  Red  Wine  be  evaporated,  the  residue, 
when  dried  during  twelve  hours  on  a  water-bath, 
should  amount  to  not  less  than  1.6  percent,  nor 
more  than  3.5  percent.;  this  residue,  ignited  at  a 
low  temperature  and  burned  gradually  to  white- 
ness, moistened  with  a  small  portion  of  ammo- 
nium carbonate  T.S.,  and  again  carefully  ignited, 
should  weigh  not  less  than  0.22  Gm.  nor  more 
than  0.34  Gm.  for  each  100  Cc.  of  Red  Wine 
tested.  To  neutralize  50  Cc.  of  Red  Wine 
should  require  not  less  than  3  Cc.  nor  more 
than  5.2  Cc.  of  normal  potassium  hydroxide 
V.S.  (limit  of  free  acid),  litmus  T.S.  being 
used  as  indicator.  If  10  Cc.  of  Red  Wine  be 
diluted  with  an  equal  volume  of  water,  and 
treated  with  6  drops  of  ferric  chloride  T.S.,  the 
liquid  should  acquire  a  brownish-green  color 
(presence  of  tannic  acid).  With  lead  acetate 
T.S.  Red  Wine  forms  a  heavy  precipitate 
which  may  vary  m  color  from  bluish-green  to 
green.  If  50  Cc.  of  Red  Wine  be  treated  with 
a  slight  excess  of  ammonia  water,  the  liquid 
should  acquire  a  green  or  brownish-green  color; 
if  it  be  then  well  shaken  with  25  Cc.  of  ether, 
the  greater  portion  of  the  ethereal  layer  re- 
moved, and  evaporated  in  a  porcelain  dish  with 
an  excess  of  acetic  acid  and  a  few  fibres  of 
oneolored  silk,  the  latter  should  not  acquire  a 
crimson  or  violet  color  (absence  of  red  aniline 
colors).  If  25  Cc.  of  Red  Wine,  heated  to 
about  45°  C.  (113°  F.),  be  well  agitated  with 
25  Cm.  of  manganese  dioxide,  the  liquid  fil- 
tered off  and  acidulated  with  hydrochloric  acid, 
it  should  not  acquire  a  red  color  (absence  of 
acid  fuchsinc).  If  75  Cc.  of  Red  Wine  be 
acidified  with  5  Cc.  of  diluted  sulphuric  aeid 
(1  in  3)  and  thoroughly  shaken  in  a  separator 
with  a  mixture  of  equal  parts  of  petroleum 
benzin  and  ether,  and  if  the  solvent  after 
separation  be  transferred  to  a  porcelain  dish, 
allowed  to  evaporate  spontaneously,  and  the 
residue  dissolved  in  3  Cc.  of  water,  the  solution 
should  not  have  a  sweet  taste  (absence  of  sac- 
charin), nor  should  it  give  a  violet  color  upon 
the  addition  of  a  diluted  solution  (1  in  200)  of 
ferric  chloride   (absence  of  salicylic  acid). 

Tested  by  the  following  method,  Red  Wine 
should  be  found  to  contain  not  less  than  7 
percent,  nor  more  than  12  percent.,  by  weight 
(equivalent  to  8.5  percent,  to  15  percent,  by 
volume),  of  absolute  alcohol:  Take  the  specific 
gravity  (to  four  decimals)  of  a  sufficient  por- 
tion of  the  Red  Wine  accurately  measured  at 
the  temperature  of  15.6°  C.  (60°  F.),  evaporate 
the  Wine  in  a  tared  dish  to  one-third  of  its 
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original  weight,  cool,  and  add  water  until  the 
liquid  measures  its  original  volume  at.  15.6°  C. 
(60°  F.);  then  take  the  specific  gravity  (to 
four  decimals)  again.  The  difference  between  the 
two  specific  gravities  deducted  from  1.0000  cor- 
responds to  the  specific  gravity  of  an  alcohol 
containing  the  same  percentage  of  absolute 
alcohol,  by  weight  or  volume,  as  the  Wine  under 
examination,  the  corresponding  percentage  be- 
ing ascertained  by  referring  to  the  alcohol 
tables.    (See  Part  III.)"  U.  S. 

The  official  method  of  ascertaining  the  alco- 
holic strength  is  based  upon  the  following  plan 
of  Horsley's.  Note  the  specific  gravity  of  the 
wine.  Then  take  5  fluidounces  of  it,  boil  it 
down  in  a  flask  to  2  fluidounces,  and  allow  it 
to  cool.  All  the  alcohol  is  thus  driven  off. 
Add  to  the  residuary  liquid  sufficient  distilled 
water  to  bring  it  to  the  original  measure  of  5 
fluidounces,  and  ascertain  the  specific  gravity  of 
the  mixture.  Deduct  the  excess  of  its  specific 
gravity  over  1.000,  which  is  the  specific  gravity 
of  distilled  water,  from  the  specific  gravity  of 
the  wine  as  at  first  noted,  and  the  difference 
will  be  the  specific  gravity  of  the  alcohol  and 
water  in  the  wine.  Then  by  consulting  the 
tables  giving  the  percentage  in  alcohol  of  liquids 
containing  alcohol  and  water  the  percentage 
of  alcohol  in  the  wine  will  be  obtained.  Thus, 
suppose  the  specific  gravity  of  the  wine  to  be 
0.997,  and  that  of  the  liquid,  after  treatment  as 
directed,  1.020.  Then  0.020,  the  excess  of  the 
latter  specific  gravity  over  that  of  water  or 
1.000,  deducted  from  0.997,  gives  0.977  as  the 
specific  gravity  of  the  mixed  alcohol  and  water 
in  the  wine,  which,  by  referring  to  the  table  in 
Part  III,  will  be  found  to  indicate  a  per- 
centage by  weight  of  15.67  of  absolute  alcohol. 

The  intoxicating  ingredient  in  all  wines  is 
the  alcohol  which  they  contain,  and  hence  their 
relative  strength  depends  upon  the  quantity 
of  that  substance  entering  into  their  composi- 
tion. The  alcohol,  however,  naturally  in  wine 
is  so  blended  with  its  other  constituents  as 
to  be  in  a  modified  state,  which  renders  it 
less  intoxicating  and  injurious  than  the  same 
quantity  of  alcohol  separated  by  distillation 
and  diluted  with  water.  This  is  hardly  true  of 
the  alcohol  which  is  usually  added  to  wines 
by  manufacturers. 

H.  Bence  Jones  has  ascertained  the  acidity 
of  equal  bulks  of  foreign  wines,  except 
Teneriffe,  expressed  in  grains  of  sodium  hy- 
droxide. The  bulk  taken  was  that  of  1000 
grains  of  water  at  60°  F.,  and  the  numbers 
express  the  extremes  of  acid:  sherry,  1.95  to 
2.85;  port,  2.10  to  2.55;  Madeira,  2.70  to  3.60; 
claret,  2.55  to  3.45.  The  same  authority  has 
determined  the  proportion  of  sugar  to  the  ounce 
in  sherry,  port,  and  Madeira,  expressed  in 
grains :  sherry,  4  to  18 ;  port,  16  to  34 ;  Madeira, 
6  to  20.  Claret  contains  no  sugar.  Assuming 
that  the  sugar  becomes  acid  in  the  system,  the 
order  of  acidity  of  these  wines,  beginning  with 
the  least  acid,  is  claret,  sherry,  Madeira,  and 
port.     (Chem.  Gaz.,  Jan.  16,  1854,  p.  35.) 


Wines  of  great  diversity,  of  flavor,  acidity, 
and  alcoholic  strength  are  produced  in  America; 
there  seems  to  be  no  difficulty  in  procuring 
wines  in  the  market  of  assured  purity  and  free- 
dom from  dangerous  adulteration,  yet  nearly 
all  of  them  contain  alcohol  and  sugar,  which 
have  been  added  for  the  purpose  of  either 
preserving  the  wine  or  improving  its  taste. 
Glycerin  and  glucose  are  frequently  added  to 
wines  when  they  naturally  lack  body.  Addi- 
tional analyses  of  American  wines,  made  in 
the  U.  S.  Government  Laboratory  in  1884  and 
1888,  will  be  found  in  Bulletin  No.  13,  Part 
3,  of  the  U.  S.  Department  of  Agriculture. 

Later  analyses  of  California  wines  will  be 
found  in  Bulletins  No.  59  and  72,  Bureau  of 
Chemistry,  U.  S.  Department  of  Agriculture. 

Christison  considered  it  a  mistake  to  suppose 
that  wines  become  stronger  by  being  kept  a 
long  time  in  casks.  His  experiments  appear  to 
prove  the  reverse.  While  wine  is  not  rendered 
more  alcoholic  by  age  for  some  time,  its  flavor 
is  improved,  and  its  value  thus  increased.  It 
becomes  less  acid,  partly  by  the  deposition  of 
tartar,  and  probably  also  by  the  reaction  be- 
tween the  acids  and  the  alcohol  resulting  in  the 
production  of  esters.  Most  light  wines,  if  not 
fortified,  finally  spoil  even  when  well  bottled. 

Composition. — Wines  consist  mainly  of  water 
and  alcohol.  They  contain  also  volatile  oil, 
cenanthic  ether,  grape  sugar,  sometimes  glyc- 
erin in  minute  proportion  (J.  P.  C,  Oct.  1859, 
p.  292),  gum,1  extractive,  coloring  matter,  tan- 
nic, malic,  phosphoric,  carbonic,  and  acetic 
acids,  potassium  bitartrate  (tartar),2  and  cal- 
cium tartrate.  The  volatile  oil  has  never  been 
isolated,  but  is  supposed  to  be  the  cause  of  the 
delicate  flavor  and  odor  of  wine,  called  the 
bouquet.  According  to  F.  L.  Winckler,  the 
bouquet  depends  upon  the  presence  of  a  nitrog- 
enous compound  of  a  volatile  organic  acid 
with  a  volatile  base,  which  has  a  different  odor 
in  different  wines.  (Enanthic  ether  (ethyl  ace- 
tate, caproate,  and  pelargonate)  was  discovered 
in  wine  by  Pelouze  and  Liebig.  It  is  obtained 
towards  the  end  of  the  distillation  of  wine 
on  the  great  scale  for  making  brandy.  It  forms 
only  one  part  in  ten  thousand  of  the  wine. 
It  is  a  colorless  liquid,  having  a  peculiar  vinous 
odor,  and  a  taste  at  first  slight,  but  after- 
wards acrid.  It  is  considered  to  be  identical 
with  pelargonic  ether,  under  which  head,  in 
Part  II,  it  is  more  fully  described.  (Enanthic 
ether  must  not  be  confounded  with  the  sub- 
stance which  gives  rise  to  the  bouquet  of  wine. 
The  other  ingredients  of  wine,  just  enumerated, 
are  sometimes   present  and  sometimes   absent. 

1  For  a  paper  on  the  effect  of  gum  upon  the  deter- 
mination of  the  amount  of  glucose  in  wine,  see  J.  P. 
C,  Oct.   1875.  p.  274. 

2  Phlpson  has  recognized  in  some  wines,  espe- 
cially a  red  wine  of  Meudon  and  some  clarets  from 
Bordeaux,  acid  potassium  racemate  or  paratartrate, 
which  he  distinguished  by  the  shape  of  its  crystals 
floating  in  the  wina,  and  afterwards  separated  and 
examined  chemically.  The  crystals  are  in  octagonal 
tables,  partially  colored  by  the  red  matter  of  the  wine. 
He  considers  its  presence  an  evidence  of  good  quality 
in  the  wine.     (</.  P.  C,  4e  sen,  iii.  274,  1866.) 
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Thus,  sugar  is  present  in  sweet  wines,  tannic 
acid  in  rough  wines,  and  carbon  dioxide  in 
those  that  effervesce.  The  different  kinds  of 
wine  derive  their  various  qualities  from  the 
mode  of  fermentation,  the  nature  of  the  grape, 
and  the  soil  and  climate  in  which  it  may  have 
grown.  The  alcohol  in  pure  wine  is  that 
which  results  from  the  vinous  fermentation, 
and  is  intimately  united  with  the  other  ingre- 
dients of  the  liquid,  but  with  almost  all  the 
wines  of  commerce  a  portion  of  brandy  is 
mixed,  the  state  of  union  of  which  is  probably 
different  from  that  of  the  natural  alcohol  of 
the  wine.  By  the  British  custom  house  regula- 
tions, 10  per  cent,  of  brandy  may  be  added 
to  wines  after  importation,  but  to  good  wines 
not  more  than  4  or  5  per  cent,  is  added. 

Most  wines  on  being  kept  form  deposits, 
whether  in  the  cask  or  in  bottles.  L.  Pasteur 
divided  these  deposits  into  three  kinds.  1. 
One  consists  of  crystals  of  potassium  bitartrate, 
of  neutral  calcium  tartrate,  or  of  a  mixture  of 
the  two  salts.  This  does  not  adhere  to  the 
sides  of  the  vessel,  but  has  sufficient  weight 
to  collect  in  a  small  bulk  on  repose.  It  is  pro- 
ductive of  little  inconvenience  physically,  and 
has  no   injurious  chemical  effect   on   the  wine. 

2.  A  second  deposit,  often  confounded  with  the 
first,  but  altogether  distinct,  is  formed  of  the 
coloring  substances  which  adhere  to  the  sides 
of  the  bottles,  especially  the  most  dependent. 
It  is  owing  to  the  oxidation,  through  the  air, 
of  the  soluble  coloring  matters  of  the  wine, 
which  thus  become  insoluble.  In  consequence  of 
its  adhesion  to  the  bottle,  it  allows  the  wine  to 
be  poured  off  quite  clear.  Its  formation  is 
generally  coincident  with  improvement  in  the 
wine,  which  becomes  at  the  same  time  lighter- 
colored,  so  that  after  many  years  the  red  wines, 
like  port,  will  be  almost  as  light   as  Madeira. 

3.  The  third  kind  of  deposit  is  the  most  trouble- 
some and  injurious.  It  consists  of  crypto- 
gamic  vegetations,  which,  in  the  opinion  of 
Pasteur,  give  rise  to  all  the  alterations  in  wines 
commonly  known  as  maladies.  These  never 
adhere  to  the  sides  of  the  bottle,  unless  con- 
fined by  the  coloring  matter,  which  occurs  very 
rarely.  They  are  little  bodies  so  light  that  the 
least  movement  of  the  bottle  disturbs  them  and 
the  liquid  becomes  turbid  to  a  considerable 
extent.  In  a  mere  physical  point  of  view, 
therefore,  they  are  very  inconvenient,  by  inter- 
fering with  the  decanting  of  the  wine,  while, 
acting  as  ferments,  they  cause  great  mischief 
not  only  by  change  of  the  principles  of  the 
wine,  but  also  by  adding  to  it  new  products, 
the  direct  result  of  their  own  action.  As  most 
wines  are  under  their  influence,  the  injury 
they  produce  in  destroying  the  better  quali- 
ties of  wine  is  incalculable.  (J.  P.  C,  4e  ser., 
1865,  ii.  40.)  The  remedy  for  this  disorder 
in  wines,  suggested  by  Pasteur,  is  to  destroy 
the  cryptogams  by  the  aid  of  heat.  All  that 
is  necessary  is,  by  means  of  a  water  bath,  to 
expose  the  wine,  in  bottles,  to  a  heat  of  140° 
to  160°  F.    Experience  has  shown  that  in  this 


way  the  wine  soon  clarifies  itself,  and  keeps 
well  afterwards,  with  an  improved  flavor.  The 
process  of  heating  their  wines  was  to  some 
extent  employed  by  the  ancients.  Appert  was 
the  first  in  modern  times  to  try  it,  and  in  fact 
it  is  nothing  more  nor  less  than  his  own  peculiar 
process  for  preserving  vegetable  liquids.  De 
Vergnette-Lamotte  also  experimented  with 
wines  with  the  same  effect,  but  the  theory  of 
the  change  was  first  made  known  by  Pasteur. 
{Ibid.,  1866,  iii.  118.) 

Adulterations — Wines  are  very  frequently 
adulterated,  and  counterfeit  mixtures  are  often 
palmed  upon  the  public  as  genuine  wine.  Free 
sulphuric  acid  in  red  wines  cannot  be  detected 
by  barium  salts,  for  all  wines  contain  a  small 
quantity  of  the  soluble  sulphates.  It  may  be 
discovered,  however,  by  dropping  the  suspected 
red  wine  on  a  piece  of  common  glazed  paper 
containing  starch.  If  the  wine  be  pure,  the 
spot,  when  dry,  will  be  violet  blue,  and  the 
paper  unaltered  in  texture,  but  if  the  wine  con- 
tain even  a  thousandth  part  of  sulphuric,  acid, 
the  paper  will  be  spotted  rose-red,  and  prove 
brittle  and  friable  when  slightly  nibbed  between 
the  fingers.  (Lassaigne,  0.  Henri,  and  Bayard.) 
Formerly  the  wine  dealers  were  in  the  habit 
of  putting  litharge  into  wines  that  had  become 
ent.  The  lead  oxide  formed  with  the 
acetic  acid,  lead  acetate,  which,  being  sweet, 
corrected  the  defect  of  the  wine,  but  at  the 
same  time  rendered  it  poisonous.  At  the  pres- 
ent day  this  criminal  practice  is  wholly  aban- 
doned. The  adulteration  is  readily  detected  by 
hydrogen  sulphide,  which  causes  a  black  and 
flocculent  precipitate.  Brande,  among  the  nu- 
merous samples  of  wine  of  suspected  purity 
which  be  examined,  did  not  find  one  containing 
any  poisonous  ingredient  fraudulently  intro- 
duced. Lead,  in  minute  quantity,  may  some- 
times be  detected,  but  it  is  derived  invariably 
from  shot  in  the  bottle,  or  from  some  analogous 
source.  Rhenish  wines,  when  acid  from  the 
presence  of  free  tartaric  or  acetic  acid,  may 
be  restored  by  the  addition  of  neutral  potas- 
sium tartrate,  which  gives  rise  to  the  formation 
of  cream  of  tartar.  Spurious  mixtures,  fre- 
quently containing  very  little  of  the  fermented 
juice  of  the  grape,  and  which  are  sold  as 
particular  wines,  may  not  be  poisonous,  but 
they  are,  notwithstanding,  highly  pernicious  in 
their  effects  upon  the  stomach,  and  always  pro- 
duce mischief  and  disappointment  when  de- 
pended on  as  therapeutic  agents.  The  wines  most 
frequently  imitated  are  port  and  Madeira ;  cider 
is  often  the  chief  ingredient  in  the  spurious 
mixtures.  English  port  is  sometimes  made 
of  a  small  portion  of  real  port,  mixed  with 
cider,  juice  of  elderberries,  and  brandy,  and 
rendered  astringent  with  logwood  and  alum. 
According  to  Stracke,  genuine  wines  do  not  con- 
tain salts  of  potassium  in  quantity  sufficient 
to  yield  a  precipitate  with  platinic  chloride. 
If,  therefore,  a  suspected  wine  be  evaporated 
to  dryness,  and  the  extract,  after  being  washed 
with     alcohol     so     long     as     this     is     colored 
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by  it,  and  then  dissolved  in  water,  give  a  pre- 
cipitate with  platinic  chloride,  the  presence  of 
cider  may  be  suspected.  (J.  P.  C,  Mai,  1862, 
p.  442.)  By  most  dealers  in  wine,  coloring 
is  employed,  made  usually  of  elderberries  and 
alum.  The  practice  of  coloring  wines  is  very 
reprehensible.  In  France  coloring  is  openly 
sold  with  impunity,  and  extensively  employed, 
although  the  wine  dealer  who  uses  it  is  liable 
to  fine  and  imprisonment.1 

The  weaker  wines  often  spoil  by  keeping. 
In  this  case  they  are  prone  to  dissolve  any  tartar 
that  may  have  been  deposited,  and  have  been 
found  to  contain  propionic  acid.  The  result 
is  ascribed  by  Nickles  to  a  fermentative  de- 
composition of  the  tartar.  Of  course  in  this 
state  such  wine  contains  potassium  salts,  and 
would  not  respond  favorably  to  the  test  of 
platinic  chloride.  (J.  P.  C,  Aout,  1862,  p. 
90.)  Lactic  acid  is  one  of  the  products  of 
the  changes  which  take  place  in  the  spontaneous 
deterioration  of  wine,  and  Balard  has  suc- 
ceeded in  discovering  the  peculiar  lactic  acid 
ferment  in  spoiled  wines.  The  appearance  of 
this  is  preceded  by  that  of  globules  similar 
to  those  of  yeast,  and  after  the  completion  of 
the  lactic  acid  fermentation,  and  the  commence- 
ment of  the  putrefactive,  a  throng  of  vibriones 
is  observable.  After  the  cessation  of  the  vi- 
nous fermentation,  and  during  the  progress  of 
that  of  lactic  acid,  all  disengagement  of  gas 
ceases.2 

Besides  the  grape,  a  number  of  other  fruits 
yield  juices  susceptible  of  the  vinous  fermen- 

1  The  Detection  of  Coloring  Matter  in  Wine. — Alum 
may  be  detected  in  red  wine  by  boiling  it  for  a  few 
minutes.  If  alum  be  present,  even  in  l-3000th  part, 
the  wine  gradually  becomes  turbid,  and  furnishes  a 
flocculent  precipitate ;  while  a  pure  red  wine  is  not 
rendered  turbid,  even  by  long  boiling.  (J.  L.  Las- 
saigne.)  Lapeyrere  states  (J.  P.  C,  4e  ser.,  xi.  291) 
that  logwood  may  be  detected  by  means  of  bibulous 
paper  which  has  been  saturated  with  a  neutral  cop- 
per acetate  ;  a  strip  of  this,  if  dipped  for  a  moment  into 
natural  wine,  takes  a  gray  or  grayish  rose  color,  but  if 
logwood  be  present  the  tint  will  be  a  violaceous  blue. 
M.  de  Cherville  dissolves  a  piece  of  potassium  hydrox- 
ide in  the  wine  ;  if  no  sediment  appear,  and  the  wine 
become  greenish,  it  is  uncolored  ;  if  a  precipitate  fall, 
it  has  been  colored ;  a  violet  sediment  Indicates  elder 
or  mulberries ;  red,  beet  root  or  Pernambuco  wood  ; 
violet  red,  logwood ;  yellow,  "phytolac"  berries ;  violet 
blue,  privet  berries;  pale  violet,  sunflower.  (P.  M.  T., 
iv.  639.)  A.  Dupr6  recommends  that  a  small  cube 
of  jelly  (prepared  by  dissolving  5  grammes  of  gelatin 
in  100  Cc.  of  warm  water,  and  allowing  to  cool)  be 
placed  in  the  wine.  After  from  24  to  48  hours  the 
jelly  is  removed  and  washed.  If  the  coloring  matter 
be  artificial,  it  will  have  penetrated  the  whole  cube ; 
if  it  be  natural,  only  the  surface.  Nessler'3  reagent 
for  wine  consists  of  7  parts  of  alum  and  10  parts  of 
sodium  acetate  in  100  parts  of  water.  Natural- 
colored  wines  are  not  affected  by  this ;  artificial  colors 
are  altered  to  a  dingy  blue.  (Proc.  A.  Ph.  A.,  xxvii. 
213.) 

2  Unfermented  Wine. — Under  this  misnomer  the  un- 
fermented  juice  of  the  grape  has  had  a  large  sale  in 
America  ;  it  cannot  properly  be  called  wine,  because 
the  alcoholic  fermentation  is  an  essential  part  of 
wine  making.  Grape  juice  may  be  preserved  by  heat- 
ing, in  order  to  coagulate  albuminous  principles,  filter- 
ing, and  subsequently  heating  the  bottles  containing 
the  filtrate  to  destroy  micro-organisms  ;  this  process 
necessarily  affects  the  flavor.  Another  method  is  to 
add  a  preservative  like  salicylic  acid  or  boric  acid 
to  the  grape  juice,  and  to  filter  without  the  use  of 
heat :  this  preserves  the  flavor,  but  is  objectionable 
on  account  of  the  presence  of  the  foreign  bodies. 
Welch's  grape  juice  is  a  preserved  juice  containing  no 
alcohol  and  is  not  a  wine. 
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tation.  These  are  all  wines;  thus,  cider  is  the 
wine  obtained  by  fermenting  the  juice  of  the 
apple,  perry  is  the  fermented  juice  of  the 
pear.  Fruit  wines  may  be  distinguished  from 
grape  wines  by  the  absence  in  the  former  of 
tartaric  acid  or  its  salts.  The  infusion  of  malt, 
also,  is  capable  of  undergoing  this  process, 
and  by  its  fermentation  are  produced  the  so- 
called  malt  liquors, — i.e.,  ale,  porter,  brown 
stout,  and  lager  beer.  Of  these  malt  liquors 
lager  beer  is  produced  by  a  slow  fermentation 
at  a  low  temperature;  porter,  brown  stout,  and 
ale,  by  a  rapid  fermentation  at  a  high  tem- 
perature. Porter  and  brown  stout  differ  from 
ale  in  that  some  of  the  malt  out  of  which  they 
have  been  made  has  been  partially  charred,  the 
torrefaction  being  carried  further  in  the  manu- 
facture of  porter,  whence  the  dark  color  of 
the  latter.  Brande  gives  the  following  percent- 
age of  alcohol  in  certain  wines  and  malt 
liquors:  currant  wine,  20.55;  gooseberry  wine, 
11.84;  orange  wine,  11.26;  elder  wine,  8.79; 
cider,  from  5.21  to  9.87;  perry,  7.26;  mead, 
7.32;  Burton  ale,  8.88;  Edinburgh  ale,  6.20; 
brown  stout,  6.80;  London  porter,  4.20;  small 
beer,  1.28.  In  the  manufacture  of  these  minor 
wines  sugar  is  often  freely  added  to  the  liquor 
before  fermentation,  and  it  is  evident  that  in 
this  way  has  been  obtained  the  excessive  alco- 
holic strength  of  some  of  the  wines  examined 
by  Brande.  H.  Bence  Jones  gives  the  fol- 
lowing percentages  of  alcohol  in  the  under- 
named liquors,  cider,  from  5.4  to  7.5;  bitter 
ale,  from  6.6  to  12.3;  porter,  from  6.5  to  7.0; 
brown  stout,  from  6.5  to  7.9.  According  to  L. 
Hoffmann,  Burton  ale  consists,  in  the  100 
parts,  of  carbon  dioxide  0.04,  absolute  alcohol 
6.62,  extract  of  malt  14.97,  and  water  78.37; 
and  pale  ale,  of  carbon  dioxide  0.07,  absolute 
alcohol  5.57,  extract  of  malt  4.62,  and  water 
89.74.  All  malt  liquors  contain,  besides  water 
and  alcohol,  solid  substances,  which  together 
constitute  the  so-called  extract, — i.e.,  that  which 
is  left  behind  when  the  alcohol  and  water  are 
evaporated.  The  most  important  of  these 
are  dextrin,  grape  sugar,  glycerin,  succinic, 
acetic,  lactic,  propionic,  and  glucic  acids,  carbon 
dioxide,  albumen  and  albuminous  principles, 
bitter  and  resinous  matters  and  essential  oil 
from  the  hop,  alkaline  and  earthy  salts. 

Uses. — As  wine  depends  chiefly  for  its 
activity  upon  alcohol  it  may  be  used  as  a  means 
of  producing  alcoholic  stimulation  in  the  va- 
rious diseases  or  conditions  in  which  such  stimu- 
lation is  indicated.  It  has,  however,  certain 
properties  differing  from  those  of  simple  alco- 
hol, which  make  its  substitution  by  a  dilute 
alcohol  very  disadvantageous,  and  make  its 
selection  for  use  as  contrasted  with  the  stronger 
liquors,  advantageous  or  disadvantageous  accord- 
ing to  the  circumstances  of  the  case.  Owing 
perhaps  chiefly  to  their  ethereal  constituents, 
the  stronger  wines,  when  dry,  often  acree  better 
with  digestion  than  do  other  alcoholic  drinks; 
while  the  lighter  wines,  and  especially  the 
sweet  or  not  dry  wines,  are  prone  to  disarrange 
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digestion.  The  small  amount  of  alcohol  which 
they  contain,  in  contrast  especially  with  their 
cost,  counts  very  strongly  against  their  use 
when  very  active  stimulation  is  desired,  hence 
they  are  at  present  seldom  employed  in  severe 
acute  disease.  On  the  other  hand,  their  agree- 
able taste,  and  the  immediate  pleasantly  stimu- 
lating action,  something  apart  from  that  of 
simple  alcohol,  which  many  of  them  exert 
upon  the  nervous  system,  make  them  very 
useful  in  cases  of  convalescence  and  of  chronic 
diseases  with  long  continuing  exhaustion.  In 
such  cases  they  should  be  taken  with  food. 

In  selecting  a  wine  for  any  case  especial 
attention  should  be  paid  to  its  constituents 
other  than  alcohol.  Thus,  in  patients  suf- 
fering from  gouty  or  uric  acid  diathesis,  sweet 
and  sour  wines  are  alike  especially  contra-in- 
dicated. Champagne  is  especially  contra-indi 
cated  when  there  is  a  gouty  diathesis  and  in 
certain  cases  of  indigestion.  On  the  other 
hand,  in  irritable  stomach  with  a  tendency 
to  vomit  of  nervous  origin,  it  often  acts  happily. 
Sour  wines,  sweet  wines,  champagne  and  even 
claret  should  usually  be  forbidden  when  there 
is  a  tendency  to  looseness  of  the  bowels,  port 
wine  or  brandy  being  preferred  under  these 
circumstances.  in  cases  of  acute  adynamia, 
with  markedly  irritable  stomach,  wine  uhcy 
sometimes  affords  a  means  <>f  giving  a  delicate 
food  and  stimulant  which  will  be  taken  when 
(hing  else  is  rejected.  It  is  made  by 
adding  to  a  pint  of  boiling  milk,  just  removed 
from  the  fire,  from  a  gill  to  half  a  pint  of  white 
wine,  straining  without  pressure  to  separate 
the  curd,  and  sweetening  if  necessary  for  the 
taste  of  the  patient;  usually  the  less  suirar  the 
better  the  result. 

The  question  of  the  habitual  use  of  wine 
is  so  large  a  one  as  not  to  be  capable  of 
proper  discussion  at  this  place.  The  result 
of  modem  science  may,  however,  be  epitomized 
as  showing  that  in  persons  who  are  well  fed. 
especially  who  take  an  abundance  of  meat  and 
other  nitrogenous  foods,  the  daily  use  of  wine 
is  not  only  unnecessary,  but  even  when  the 
amounts  taken  are  moderate  has  a  distinct 
tendency  to  deteriorate  health  and  bring  about 
serious  disease  and  even  death  as  the  subject 
progresses  towards  middle  life  or  old  age.  On 
the  other  hand,  when  people  are  underfed  and 
habitually  take  a  minimum  amount  of  nitrogenous 
food,  the  use  of  wine  may  not  only  be  not 
deleterious  but  distinctly  helpful.  To  give  a 
practical  example,  Americans,  even  of  the  so- 
called  working  classes,  eat  much  more  than  is 
required  by  the  needs  of  the  system,  and  in 
this  eating  partake  very  largly  of  nitrogenous 
food,  to  them  the  daily  use  of  wine  is  distinctly 
injurious.  On  the  other  hand,  the  Italian 
peasant,  laboriously  employed,  with  almost  no 
food  except  bread,  macaroni,  or  some  other 
grain  product,  and  the  same  article  of  food 
being  often  taken  three  times  a  day,  is  better 
off  for  the  large  quantity  of  light  wine  which 
he  takes. 


Off.  Prep. — From  white  wine — Vinum  Anti- 
monii,  V.  S.  {Br.)  ;  Vinum  Colchici  Seminis,  U.  S. 
(Br.)  ;  Vinum  Ergotae,  U.  8.;  Vinum  Ferri,  U.  8. 
(Br.)  ;  Vinum  Ferri  Amarum,  V.  S.;  Vinum 
Ipecacuanha,  U.  S.,  Br.;  Vinum  Opii,  U.  8. 

From  red  wine — Vinum   Cocse,   U.  S. 

XANTHOXYLUM.  U.  S. 

XANTHOXYLUM       [Prickly  Ash] 

(xan-th6x'y-lum) 

"  The  dried  bark  of  Xanthoxylum  ameri- 
canum  Miller  (Northern  Prickly  Ash),  or  of 
Fagara  Clava-Herculis  (Linne)  Small  (South- 
ern  Prickly   Ash)    (Fam.   Rutacece)."     U.   S. 

X.  amcricanum:  Toothache  Tree,  Angelica  Tree, 
Suter-berry,  Pellitory  Bark,  Yellow-wood ;  Clavaller, 
Frcne  epineux,  Fr. ;  Zahnwehholz,  Zahnwchrlnde,  G. 

Fagara  Clava-Herculis;  Sea  Ash,  Hercules'  Club, 
Pepper-wood. 

Xanthoxylum  americanum,  Miller,  Gard.  Diet., 
8th  ed.,  No.  2 ;  Torrey  and  Gray,  Fl.  of  N.  Am. 
L  214. — Northern  Prickly  Ash  is  a  shrub  from 
five  to  twenty-five  feet  in  height,  with  alternate 
branches,  which  are  covered  with  strong,  sharp, 
scattered  prickles.  The  leaves  are  alternate  and 
pinnate,  consisting  of  four  or  five  pairs  of 
leaflets,  and  an  odd  terminal  one,  with  a  com- 
mon footstalk,  which  is  sometimes  prickly  on 
the  back,  and  sometimes  unarmed.  The  leaflets 
are  nearly  sessile,  ovate,  acute,  slightly  serrate, 
and  somewhat  downy  on  their  under  surface. 

The  flowers,  which  are  small  and  greenish,  are 
disposed  in  sessile  umbels  near  the  origin  of  the 
young  shoots.  The  plant  is  polygamous,  some 
shrubs  bearing  both  male  and  perfect  flowers, 
others  only  female.  The  number  of  stamens  is 
of  the  pistils  three  or  four  in  the  per- 
fect flowers,  about  five  in  the  pistillate.  The 
capsules  are  stipitate,  oval,  punctate,  of  a 
greenish-red  color,  with  two  valves,  and  one 
oval  blackish  seed.  This  species  of  xanthoxylum 
is  indigenous,  growing  in  woods  and  in  moist 
shady  places  throughout  the  Northern,  Middle, 
and  Western  States.  The  flowers  appear  in 
April  and  May,  before  the  foliage.  The  leaves 
and  capsules  have  an  aromatic  odor,  recalling 
that  of  oil  of  lemon. 

Fagara  Clava-Herculis1  (L.),  Small;  X. 
Clava-Herculis,  L.,  Sp.  PL  (1753)  270;  Gray, 
Chapman,  Britton. — Southern  Prickly  Ash  va- 

I X.  americanum,  Miller,  is  the  Northern  prickly 
ash,  X.  Clava-Herculis,  Lamarck  (not  Llnn6)  ;  X. 
fraxini folium,  Marshall ;  X.  fraxineum,  Wllldenow ; 
X.  mite,  Wllldenow  ;  X.  ramiflorum,  Mlcnaux  ;  X.  tri- 
carpum. Hooker ;  and  Thylax  fraxineum,  Rafinesque. 

X.  Clava-Herculis,  Linn6,  the  Southern  prickly  ash. 
X.  fraxinifolium,  Walter  (not  Marshall)  ;  Fagara 
fraxinifolia,  Lamarck  ;  X.  carolinianum,  Lamarck  ;  X. 
aromaticum,  Wllldenow;  X.  tricarpum,  MIchaux ; 
Kampmannia  fraxinifolia,  Pseudopetalon  glandulosum, 
P.  tricarpum,  and  X.  catesbianum.  the  last  four  names 
being  used  by  Rafinesque  In  his  different  writings. 

Botanists  are  not  agreed  concerning  the  distinction 
of  the  genus  Fagara  from  Xanthoxylum.  Thus,  the 
authors  of  the  Index  Kewensis  consider  the  two  genera 
identical,  while  Engler  and  Prantl  separate  them.  The 
most  Important  character  separating  them  seems  to 
be  the  absence  of  sepals  in  Xanthoxylum.  Most  of 
the  species  of  the  genus  Fagara  are  tropical  trees. 
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ries  in  size  from  a  large  bush  to  a  small  tree. 
Its  bark  is  armed  with  warty  prickles,  and 
large  prickles  occur  on  the  branches  and  the 
petioles.  The  alternate  leaves  have  from  seven 
to  nine  ovate-lanceolate,  crenate-serrulate,  un- 
equal-sided leaflets,  smooth  and  shining  on  the 
upper  surface.  It  grows  on  dry  soil,  westward 
as  far  as  Western  Texas,  and  perhaps  into 
Mexico,  eastward  to  the  Atlantic  coast,  and 
northward  to  Southern  Virginia,  especially 
affecting  the  coast  region. 

The  fruits  (Prickly  ash  berries)  of  both  of 
the  official  species  are  possessed  of  medicinal 
activity  and  probably  contain  the  same  princi- 
ples found  in  the  barks. 

There  has  been  much  confusion  in  regard  to 
the  nomenclature  of  the  prickly  ashes.  Aralia 
spinosa,  L.,  or  angelica  tree,  which  grows  in  the 
Southern  States,  is  occasionally  confounded 
with  F.  Clava-Herculis,  in  consequence  partly 
of  being  sometimes  called,  like  the  latter, 
prickly  ash.  Its  bark  is  nearly  smooth  exter- 
nally, is  beset  with  slender  prickles  in  transverse 
rows  and  has  a  taste  different  from  that  of  F. 
Clava-Herculis.  Besides  the  official  trees,  the 
bark  of  F.  flava  (Vahl.),  Fmg.  and  Urban 
(X.  caribceum,  S.  Wats.),  the  satin-wood  of 
semi-tropical  Florida  and  the  West  Indies, 
has  appeared  in  commerce  under  the  name 
of  yellow  Hercules  club  or  yellow  thorn. 
This  bark  is  thin,  with  an  odor  like  that  of 
Angustura  bark,  a  bitter,  disagreeable,  acrid 
taste,  and  a  canary-yellow  color,  which  it  imparts 
to  the  saliva  when  chewed.  It  would  seem,  also, 
that  under  the  name  of  prickly  yellow  wood, 
yellow  wood,  or  fustic,  the  products  of  other 
West  Indian  xanthoxylums  and  allied  plants 
find  their  way  into  commerce. 

Xanthoxylum  venereum,  Bailey,  of  Australia 
is,  according  to  J.  H.  Maiden,  a  violent  con- 
vulsive poison,  5  grains  of  the  extract  being 
a  fatal  dose  for. a  cat.  Xanthoxylum  scandens 
is  said  to  be  used  by  the  natives  of  Java  as  a 
fish  poison,  and  according  to  Van  der  Haar, 
contains  an  alkaloid.    (P.  J.,  71,  134;  73,  814.) 

Properties. — Although  the  bark  of  the  South- 
ern prickly  ash  was  not  recognized  by  the 
U.  S.  Pharmacopoeia  until  the  revision  of  1880, 
as  long  ago  as  1864  Bridges  pointed  out  that  it 
had  entered  commerce,  and  gave  the  physical 
characteristics  separating  it.  (Proc.  A.  Ph.  A.) 
The  characteristics  of  the  two  barks  are  very 
well  given  in  the  following  official  description. 

"  Northern  Prickly  Ash. — In  curved  or  quilled 
fragments,  about  1  Mm.  thick;  outer  surface 
brownish-gray,  with  whitish  patches,  and 
minute,  black  dots,  faintly  furrowed^  with  some 
brown,  glossy,  straight,  two-edged  spines,  linear 
at  the  base,  and  about  5  Mm.  long;  inner  sur- 
face whitish,  smooth;  fracture  short,  non-fi- 
brous, green  in  the  outer  and  yellowish  in  the 
inner  layer;  inodorous;  taste  bitterish,  very 
pungent. 

Southern  Prickly  Ash. — In  very  large  quills 
or  sheets,  1  to  2  Mm.  thick,  externally  of  a  light 
purplish-gray  with  large  silvery-gray  patches, 


and  marked  by  many  large  corky  projections, 
frequently  2  Cm.  high,  which  often  bear  stout 
brown  spines;  otherwise  like  the  Northern 
Prickly  Ash.  Xanthoxylum  should  not  be  con- 
founded with  the  bark  of  Aralia  spinosa  Linne 
(Fam.  Araliacece),  which  is  nearly  smooth  ex- 
ternally, and  beset  with  slender  prickles  in 
transverse  rows."  U.  S. 

W.  L.  Cliffe  after  careful  examination  demon- 
strated that  the  bark  of  Southern  prickly  ash 
exceeded  that  of  the  Northern  prickly  ash  in 
active  properties.  (A.  J.  P.,  1901,  562.) 
In  1829,  Edward  Staples  isolated  from  X. 
americanum  a  crystalline  xanthoxyline  which 
was  again  found  by  J.  U.  Lloyd  in  1876.  Sub- 
sequently, from  the  same  plant  Edward  T. 
Moffet  (A.  J.  P.,  1886,  417)  obtained  a  sup- 
posed alkaloid  in  j^ellow  crystals,  soluble  in 
alcohol  and  chloroform,  insoluble  in  petroleum 
benzin,  ether,  and  benzene.  G.  H.  Colton 
(A.  J.  P.,  1880,  p.  191)  separated  from  the 
Southern  prickly  ash,  tasteless,  colorless,  silky 
acicular  crystals,  soluble  in  alcohol,  ether,  and 
chloroform,  less  soluble  hi  benzene,  and  insol- 
uble in  water.  The  identity  of  all  these  prin- 
ciples was  assumed  until  E.  G.  Eberhardt  (A. 
J.  P.,  1890,  231)  obtained  from  the  Southern 
prickly  ash  a  colorless  crystalline  principle 
agreeing  in  solubilities  with  that  of  Colton.  On 
analysis  it  gave  figures  indicating  the  formula 
C20H19O6  or  C30H28O9.  At  the  same  time  he 
analyzed  a  sample  of  Lloyd's  crystalline  prin- 
ciple from  X.  fraxincum  (X.  americanum, 
Mill.),  which  had  been  preserved  in  the  cabinet 
of  the  Philadelphia  College  of  Pharmacy,  and 
found  for  it  the  formula  C29H27O8.  Numer- 
ous reactions  also  indicated  that  the  two  prin- 
ciples were  different.  Thus,  Lloyd's  crystals 
dissolve  in  concentrated  sulphuric  acid  with 
light  red  color,  and  on  the  addition  of  an  ex- 
cess of  water  produce  a  whitish  precipitate 
which  is  taken  up  by  chloroform;  the  crystals 
from  the  F.  Clava-Herculis,  dissolve  in  con- 
centrated sulphuric  acid  with  dark  red  color, 
and  on  dilution  separate  a  purplish  precipitate, 
which  is  not  taken  up  by  chloroform.  Lloyd's 
principle  melts,  moreover,  at  129.5°  C,  while 
Eberhardt's  melts  at  119°  C.  In  1863,  J.  D. 
Perrin  separated  from  the  Caribbean  Xanthox- 
ylum Clava-Herculis  an  alkaloid  which  he  con- 
sidered to  be  bcrberine.  This  had  also  been  de- 
scribed as  early  as  1826  by  Chevallier  and 
Pelletan  under  the  name  of  xanthopicritc.  X. 
senegalense  (artar  root)  was  analyzed  by 
Giacosa  and  Soave  (A.  J.  P.,  1890,  500),  who 
found  a  fixed  oil,  a  neutral  crystalline  sub- 
stance, melting  at  120°  C,  and  two  alkaloids. 
The  first  of  these  they  call  artarine,  and  give 
to  it  the  formula  C20H17NO4  (which  makes  it 
agree  with  berberine),  or  C21H23NO4,  in  which 
ease  they  consider  that  it  may  be  methylhydro- 
berberine.  The  second  alkaloid,  crystallizing  in 
blood-red  needles,  they  did  not  analyze. 

Uses. — Xanthoxylum  is  stimulant,  producing:, 
when  swallowed,  a  sense  of  heat  in  the  stomach, 
with  more  or  less  general  arterial  excitement, 
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and  a  tendency  to  diaphoresis.  It  is  thought 
to  resemble  mezereum  and  guaiac  in  its  reme- 
dial action,  and  is  given  in  the  same  diseases. 
As  a  remedy  in  chronic  rheumatism,  it  enjoys 
some  reputation  in  this  country.  The  bark, 
used  as  a  masticatory,  is  a  popular  remedy  for 
toothache.  Xanthoxylum  is  capable  of  being 
used  as  a  counter-irritant,  and  great  relief  is 
sometimes  afforded  in  various  forms  of  chronic 
pelvic  disease  in  women  by  means  of  a  hot 
pack,  applied  to  the  lower  part  of  the  trunk, 
of  two  to  four  ounces  of  fluidextract  of  xan- 
thoxylum and  an  ounce  of  tincture  of  cayenne 
pepper  to  two  quarts  of  water.  A  decoction 
prepared  by  boiling  an  ounce  in  three  pints  of 
water  down  to  a  quarter  may  be  given  in  the 
quantity  of  a  pint  (473  Cc),  in  divided  doses, 
during  the  twenty-four  hours. 

Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.). 

Off.  Prep. — Fluidextractum  Xanthoxyli,  U.  S. 

ZEA.  U.  S. 

ZEA  [Corn  Silk] 

( si'a ) 

"The  fresh  styles  and  stigmas  of  Zea  Mays 
Linne  (Fam.  Grammea  )."  U.  8. 

SlipmatH  Mavriis:  lilanunt  dr  Mais,  Jr.;  Malppls- 
tllle,   O. 

This  drug  is  the  so-called  "silk"  of  the  ear 
of  ordinary  Indian  eon  or  Maize,  cultivated  in 
the  warmer  temperate  mid  subtropical  countries 

of  the  world.  It  consists  of  "  B  matted  mass  of 
slender  filaments,  5  to  15  Cm.  long,  thread- 
like, yellowish  or  brownish;  nearly  inodorous; 
taste  '  faintly  sweetish  with  a  characteristic 
flavor."  V.  S.  Etademaker  and  Fischer  [A.  J. 
P.,  1886,  p.  369)  determined  the  presence  of 
2.25  per  cent,  of  maisenic  acid  in  dried  com 
silk.  It  was  first  described,  however,  by  Yau- 
tier.  It  is  freely  soluble  in  water,  alcohol,  and 
ether,  hut  insoluble  in  ben/.in.  Etademaker  and 
Fischer  found,  in  addition  to  the  acid,  fixed  oil, 
resin,  chlorophyll,  sugar,  gum,  extractive,  albu- 
minoids, phlobaphene  salt,  cellulose,  and  water. 

Uses. — Zea  has  been  highly  recommended  by 
various  surgeons  as  a  mild  stimulant  diuretic, 
useful  in  acute  and  chronic  cystitis,  and  in  the 
bladder  irritation  of  uric  acid  and  phosphatic 
gravel.  It  has  also  been  employed  in  gonor- 
rhoea, and  has  been  affirmed  by  Landreux  to 
be  a  useful  diuretic  and  even  cardiac  stimulant 
in  the  drops;/  of  heart  disease.  It  probably  is, 
however,  a  feeble  remedy  comparable  to  trit- 
icum,  an  infusion  of  which  (two  ounces  in  a 
pint  of  boiling  water)  may  be  taken  almost  ad 
libitum,  or  whose  fluidextract  may  be  given  in 
doses  of  one  to  three  fluidrachms,  every  two  or 
three  hours. 

Concerning  the  activity  of  maizenic  acid  we 
have  little  definite  knowledge,  but  it  probably 
represents  whatever  physiological  power  the 
drug  possesses;  it  has  been  given  in  the  dose 
of  one-eighth  of  a  grain   (0.008  Gm.). 

Dose,  one  to  three  drachms  (3.9  to  11.6  Gm.). 


ZINCI  ACETAS.   U.  S.,  Br. 

ZINC  ACETATE 

(zin'cl  a-ce'tas) 

Zn  ( C2H3O2 )  2  +  2H20  =  217.82 

"  It  should  contain  in  the  uneffloresced  con- 
dition not  less  than  99.5  percent,  of  pure  Zinc 
Acetate  [(CHs.COO^Zn  +  2HaO],  and  should 
be  kept  in  well-stoppered  bottles."  U.  S.  "  Ziuc 
Acetate,  Zn(C2H30a)2,3HaO,  is  prepared  by 
neutralizing  acetic  acid  with  zinc  carbonate." 
Br. 

Aortas  Zincicus  :  Acetate  de  Zinc,  Fr.  Cod. ;  Zineum 
Aceticum,  P.  O. ;  Zinkacetat,  Esslgsaures  Zink,  Essig- 
saures  Zinkoxyd.  G. 

In  the  U.  S.  process  of  1870  J  the  zinc  oxide  is 
acted  upon  directly  by  the  acetic  acid.  During 
the  evaporation  of  the  solution  of  the  zinc  ace 
tafe,  a  small  portion  of  the  acetic  acid  is  lost; 
and  hence  the  necessity  of  acidulating  with 
a  few  drops  of  acetic  acid  before  crystallizing. 
Though  not  economical,  these  processes  have 
the  recommendation  of  being  easily  performed, 
and  of  yielding  a  pore  product.  In  relation 
to  zinc  acetate,  sec  a  paper  by  Ambrose  Smith, 
A.  J.  P.   (vii.  14). 

Properties. — Zinc  acetate  is  in  "soft,  white, 
six-sided,  monoclinic  plates,  of  a  pearly  lustre, 
having  a  faintly  acetous  odor,  and  in  dilute  so- 
lutions an  astringent,  metallic  taste.  Bzposed 
to  the  air,  the  salt  gradually  effloresces  and 
loses  some  of  its  acid.  Soluble  in  about  2.5 
parts  of  wafer,  and  in  36  parts  of  alcohol  at 
25°  C.  (77°  V. )  ;  soluble  in  1.5  parts  of  boiling 
water,  and  in  0.6  part  of  boiling  alcohol.  On 
protracted  boiling  with  water  acetic  acid  is  lost, 
and  an  insoluble  basic  salt  foi-med.  When 
heated,  the  salt  is  partially  fused,  losing  water 
and  acid.  At  a  higher  temperature  it  is  de- 
composed, evolving  acetone  and  other  combusti- 
ble vapors,  and  leaving  a  residue  of  zinc  oxide. 
Its  aqueous  solution  reddens  blue,  litmus  paper. 
The  aqueous  solution  of  the  salt  (1  in  20) 
yields,  with  potassium  ferrocyanide  T.S.,  a 
white  gelatinous  precipitate,  and  with  ammo- 
nium sulphide  T.S.  a  pure  white  precipitate. 
Ten  Cc.  of  the  aqueous  solution  of  the  salt  (1  in 
20),  to  which  1  Cc.  of  hydrochloric  acid  has 
been  added,  should  not  respond  to  the  Time- 
Limit  Test  for  arsenic,  cadmium,  lead,  and  cop- 
per  (see  Part  III,  Test  No.  121) ;  in  applying 
this  test  the  addition  of  ammonia  water  should 
be  omitted.  The  addition  of  a  few  drops  of 
ferric  chloride  T.S.  to  an  aqueous  solution  of 
the  salt  (1  in  20)  produces  a  red  color.  Am- 
monium carbonate  T.S.,  or  potassium  hydroxide 


'Take  of  Commercial  Zinc  Oxide  two  troyouncee; 
Acetic  Acid  eight  fluidounces  and  a  half ;  Distilled 
Water  five  fluidounces.  Mix  the  Acid  and  Water,  and 
digest  the  Zinc  Oxide  in  the  mixture  for  half  an  hour, 
then  heat  to  the  boiling  point,  filter  while  hot,  and 
set  aside  to  crystallize.  Drain  the  crystals  in  a  funnel, 
and  dry  them  upon  bibulous  paper.  An  additional 
quantity  of  crystals  may  be  obtained  by  evaporating 
the  mother-liquor  to  one-half,  slightly  acidulating  witn 
acetic  acid,   and  crystallizing."   U.   8.   1870. 
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T.S.,  when  added  in  small  portions  to  the  aque- 
ous solution  of  the  salt  (1  in  20)  produces  at 
first  a  precipitate  of  a  pure  white  color,  which 
dissolves  completely  upon  the  addition  of  an 
excess  of  the  reagent.  The  aqueous  solution 
of  the  salt  (1  in  20),  after  the  addition  of  a 
few  drops  of  diluted  nitric  acid,  should  remain 
clear  upon  the  addition  of  either  barium  chlo- 
ride T.S.  (absence  of  sulphate)  or  silver  nitrate 
T.S.  (absence  of  chloride).  Five  Cc.  of  the 
aqueous  solution  of  the  salt  (1  in  10)  should  not 
respond  to  the  Modified  Gutzeit's  Test  for 
arsenic  (see  Part  III,  Test  No.  17)."  U.  S.  "  In 
thin  translucent  and  colorless  crystalline  plates, 
of  a  pearly  lustre,  with  a  sharp  unpleasant 
taste;  soluble  in  2.5  parts  of  water.  It  affords 
the  reactions  characteristic  of  zinc  and  of  ace- 
tates. It  should  yield  no  characteristic  reaction 
with  the  tests  for  lead,  copper,  cadmium, 
arsenium,  iron,  aluminium,  calcium,  magnesium, 
sodium,  potassium,  ammonium,  chlorides,  or 
sulphates."  Br. 

The  Br.  Pharmacopoeia  gives  in  its  formula 
for  zinc  acetate  three  molecules  of  water.  Al- 
though the  U.  S.  Pharmacopoeia  of  1880  adopted 
the  formula  giving  to  zinc  acetate  three  mole- 
cules of  water,  Dibbit  ■  states  that  it  contains 
but  two  molecules.  Franchimont  has  confirmed 
this,  and  proved  that  both  of  these  two  mole- 
cules are  lost  at  the  temperature  of  100°  C. 
(212°  F.).  {Ber.  d.  Chem.  Ges.,  1879,  p.  11; 
A.  J.  P.,  May,  1879.)  The  U.  S.  P.  has  adopted 
this  view,  and  recognizes  two  molecules.  The 
precipitate  thrown  down  by  ammonia  from  the 
pure  salt  is  entirely  redissolved  by  an  excess  of 
the  precipitant,  but  if  ferric  oxide  be  present 
it  will  be  left  undissolved.  Zinc  acetate  is 
decomposed  by  the  mineral  acids,  with  the 
escape  of  acetous  vapors. 

Uses. — Zinc  acetate  is  used  almost  exclusively 
as  a  local  remedy.  It  is  employed  principally 
as  an  astringent  collyrium  in  ophthalmia,  and 
as  an  injection  in  gonorrhoea,  after  the  acute 
stage  in  these  affections  has  passed.  The 
strength  of  the  solution  usually  prescribed  is 
one  or  two  grains  to  a  fluidounce  (0.065  or  0.13 
Gm.  to  30  Ce.)   of  distilled  water. 

ZINCI  BROMIDUM.  U.  S. 

ZINC  BROMIDE 

(zln'ci   bro'inj-dilm) 

ZnBr2  =  223.62 

"  It  should  contain,  when  anhydrous,  at  least 
97  percent,  of  pure  Zinc  Bromide,  and  should 
be  kept  in  small,  glass-stoppered  bottles."  II.  S. 

Zincum  Bromatum  ;  Bromure  de  Zinc,  Fr. ;  Brom- 
zink,  Zinkbromid,   O. ;  Bromuro  zincico,  Sp. 

Zinc  Bromide  may  be  made  either  by  the  di- 
rect combination  of  zinc  and  bromine,  or  by 
dissolving  zinc  in  a  solution  of  hydrobromic 
acid.  L.  Lyons  proposes  to  make  this  salt  by 
dissolving  potassium  bromide  and  crystallized 
zinc  sulphate,  each,  in  the  smallest  quantity  of 


hot  water,  and  mixing  while  hot.  When  the 
mixture  has  cooled,  twice  its  bulk  of  alcohol  is 
added,  and  the  whole  filtered  through  asbestos 
to  separate  the  potassium  sulphate.  The  fil- 
trate is  then  evaporated  to  dryness. 

Properties. — It  is  officially  described  as  "  a 
white,  granular  powder;  odorless,  having,  even 
in  dilute  solutions,  a  sharp,  saline  and  metallic 
taste.  Very  deliquescent.  Readily  soluble  in 
water  and  alcohol.  When  heated  to  394°  C. 
(741.2°  F.),  the  salt  fuses,  and,  with  a  careful 
increase  of  heat,  may  be  sublimed  in  the  form 
of  needle-shaped  prisms.  Its  aqueous  solution 
gives  a  slightly  acid  reaction  with  blue  litmus 
paper.  The  aqueous  solution  of  the  salt  (1  in 
20)  yields  a  pure  white  precipitate  with  hydro- 
gen sulphide  T.S.  and  ammonium  sulphide  T.S., 
and  also  with  potassium  ferrocyanide  T.S. 
Silver  nitrate  T.S.  produces  a  yellowish-white 
precipitate  insoluble  in  nitric  acid  and  in  a 
moderate  excess  of  ammonia  water.  If  to  10 
Cc.  of  the  aqueous  solution  of  the  salt  (1  in  20) 

1  Cc.  of  chloroform  be  added,  then  chlorine 
water  (which  has  been  diluted  with  an  equal 
volume  of  water),  cautiously  introduced,  drop 
by  drop,  with  constant  agitation,  the  liberated 
bromine  will  dissolve  in  the  chloroform,  im- 
parting to  it  a  yellow  to  orange  color,  free  from 
any  violet  tint  (absence  of  iodide).  On  add- 
ing ammonium  carbonate  T.S.  to  the  aqueous 
solution  of  Zinc  Bromide,  a  white  precipitate 
is  produced,  which  should  completely  redissolve 
in  an  excess  of  the  reagent.  The  aqueous  so- 
lution of  the  salt  (1  in  20),  to  which  sufficient 
hydrochloric  acid  has  been  added  to  insure  a 
clear  solution,  should  not  respond  to  the  Time- 
Limit  Test  for  arsenic,  cadmium,  lead,  and 
copper  (see  Part  III,  Test  No.  121) ;  in  apply- 
ing this  test  the  addition  of  ammonia  water 
should  be  omitted.  Another  portion  of  this 
aqueous  solution  should  not  be  rendered  tur- 
bid by  the  addition  of  barium  chloride  T.S. 
(absence  of  sulphate).  Five  Cc.  of  the  aque- 
ous solution  of  the  salt  (1  in  10)  should 
not  respond  to  the  Modified  Gutzeit's  Test  for 
arsenic  (see  Part  III,  Test  No.  17).  If  1  Gm. 
of  Zinc  Bromide  be  dissolved  in  50  Cc.  of 
acetic  acid,  2  Gm.  of  lead  dioxide  (free  from 
chloride)  be  added,  and  the  mixture  evaporated 
in  a  small  beaker  to  at  least  10  Cc,  then  the 
residue,  diluted  with  10  Cc.  of  distilled  water 
and  filtered,  should  give  not  more  than  a  slight 
turbidity  on  the  addition  of  2  Cc.  of  nitric 
acid  and  a  few  drops  of  silver  nitrate  T.S. 
(limit  of  chloride).  If  0.3  Gm.  of  the  anhy- 
drous salt  be  dissolved  in  10  Cc.  of  water,  and 

2  drops  of  potassium  chromate  T.S.  be  added, 
it  should  require  not  less  than  26  Cc.  nor  more 
than  26.8  Cc.  of  tenth-normal  silver  nitrate 
V.S.  to  produce  a  permanent  red  color,  corre- 
sponding to  not  less  than  97  percent,  of  the 
pure  salt."  U.  S. 

Uses. — Zinc  bromide  is  capable  in  excessive 
doses  of  acting  as  an  irritant  poison.  It  has 
been  commended  in  epilepsy,  but  is  of  no  value. 

Dose,  one  to  two  grains  (0.065  to  0.13  Gm.). 
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ZINCI  CARBONAS  PRCECIPITATUS. 

U.  S.  (Br.) 

PRECIPITATED  ZINC  CARBONATE 

(zln'cl    car'bo-nas    prae-clp-j-ta'tus) 

"  Ifydrated  Zinc  Carbonate,  which,  upon  ig- 
nition, should  yield  not  less  than  72  percent, 
of  zinc  oxide  [ZnO  =  80.78]."  U.  S.  "Zinc 
Carbonate  or  zinc  hydroxycarbonate,  ZnCC<3(Zn 
H2C)2)2,H20,  is  produced  by  the  interaction  of 
zinc  sulphate  and  sodium  carbonate.''  Br. 

Zinci  Carbonas,  Br..  Zinc  Carbonate;  Zinci  Car- 
bonas 1'raxipitata,  U.  a.  1870;  Carbonate  of  Zinc; 
Zincum  Carbonicum,  Carbonas  Zincicus ;  Carbonate 
(sous  )  de  Zinc  Hydrate,  Hydrocarbonate  de  Zinc, 
rr.  Cod.:  Carbonate  de  Zinc,  Fr. ;  Zinkcarbonat, 
Kohlensaures  Zinkoxyd,  O. 

C alumina,  U.  S.  1850,  was  dropped  from  the 
l\  S.  Pharmacopoeia  in  I860  on  account  of  its 
impurities,  and  in  the  1880  revision  the  formula 
for  its  substitute  was  also  omitted.  In  the 
U.  S.  formula  of  1870  '  a  double  decomposition 
lakes  place  between  the  salts  employed,  result- 
ing in  the  formation  of  sodium  sulphate  in 
solution,  and  basic  zinc  carbonate  which  is  pre- 
cipitated. Sodium  carbonate  is  preferable  to 
potassium  carbonate  for  decomposing  the  sul- 
phate, since  the  former  gives  rise  to  sodium 
sulphate,  which  is  more  easily  washed  away 
than  the  potassium  sulphate  derived  from  the 
latter.  Boiling  water  is  properly  used  in  the 
process,  in  order  to  obtain  a  pulverulent 
precipitate,  which  is  readily  washed.  If  cold 
solutions  are  used,  a  gelatinous  precipitate  is 
formed,  which  is  washed  with  difficulty.  When 
a  solution  of  zinc  sulphate  is  precipitated  by 
an  excess  of  acid  potassium  carbonate,  a  nor- 
mal zinc  carbonate  is  obtained.  With  normal 
sodium  carbonate,  on  the  other  hand,  taken  as 
a   precipitant,   a    basic   salt    results. 

Properties. —  It  is  officially  described  as  "an 
impalpable,  white  powder,  of  somewhat  vari- 
able chemical  composition,  without  odor  or 
taste.  Permanent  in  the  air.  Insoluble  in 
water  or  alcohol ;  completely  soluble  in  diluted 
acids  with  copious  effervescence;  also  soluble 
in  ammonia  water,  and  in  ammonium  carbonate 
T.S.  When  strongly  heated,  the  salt  loses  water 
and  carbon  dioxide,  and  leaves  a  residue,  which 
is  yellow  while  hot,  but  becomes  white  on  cool- 
ing. When  a  small  portion  of  the  salt  is  mois- 
tened with  a  drop  of  cobaltous  nitrate  T.S.,  and 
heated  before  the  blow-pipe,  it  will  assume  a 
vivid  green  color.  For  making  tests  of  identity 
and  purity,  make  a  solution  by  adding  10  Cc. 
of  diluted  sulphuric  acid  and  10  Cc.  of  water 
to  1.25  Gm.  of  the  salt,  and,  after  effervescence 
has  ceased,  remove  the  undissolved  excess  by 
filtration.  In  a  portion  of  this  solution  a  white 
gelatinous  precipitate  is  produced  by  potassium 

1  "  Take  of  Sulphate  of  Zinc,  Carbonate  of  Sodium, 
each,  twelve  troyounces ;  Water,  eight  pints.  Dissolve 
the  salts  separately,  with  the  aid  of  heat,  each  In 
four  pints  of  the  Water.  Then  mix  the  solutions, 
and,  having  stirred  the  mixture,  set  It  by,  that  the 
powder  may  subside.  Lastly,  having  poured  off  the 
supernatant  liquid,  wash  the  precipitate  with  hot 
water  until  the  washings  are  nearly  tasteless,  and 
dry   it   with   a   gentle  heat."   U.   8.   1870. 


ferrocyanide  T.S.,  and  a  pure  white  precipitate 
by  ammonium  sulphide  T.S.  Another  portion 
of  the  solution,  acidulated  with  hydrochloric 
acid,  should  not  respond  to  the  Time-Limit 
Test  for  arsenic,  cadmium,  lead,  and  copper 
(see  Part  III,  Test  No.  121) ;  in  applying 
this  test  the  addition  of  ammonia  water  should 
be  omitted.  Another  portion  of  the  solution 
should  yield,  with  ammonium  carbonate  T.S., 
a  white  precipitate,  which  should  redissolve 
completely  in  an  excess  of  the  reagent.  If  1 
Gm.  of  the  salt  be  placed  in  a  flask  with  10 
Cc.  of  boiling  water,  and  2  drops  of  phenol- 
phthalein  T.S.  added,  not  more  than  1  Cc.  of 
tenth-normal  hydrochloric  acid  V.S.  should  be 
required  to  discharge  the  red  color  (limit  of 
alkali).  One  Gm.  of  Zinc  Carbonate,  after 
strong  ignition  in  a  porcelain  crucible,  should 
leave  a  residue  of  zinc  oxide  weighing  not  less 
than  0.720  Gm."  U.  S.  "  A  white,  tasteless,  in- 
odorous powder,  insoluble  in  water,  entirely 
soluble  in  diluted  nitric  acid.  It  affords  the 
reactions  characteristic  of  zinc  and  of  carbon- 
ates. It  should  yield  no  characteristic  reaction 
with  the  tests  for  lead,  copper,  cadmium,  arse- 
nium,  iron,  aluminium,  calcium,  magnesium, 
sodium,  potassium,  or  ammonium,  and  only  the 
slightest  reactions  with  the  tests  for  chlorides 
or  sulphates."  Br.  If  adulterated  with  chalk 
it  will  be  only  partly  soluble  in  oxalic  acid  solu- 
tion. Precipitated  zinc  carbonate  is  often  sold 
under  the  incorrect  name  of  flowers  of  zinc,  a 
name  which  properly  belongs  only  to  the  oxide, 
as  obtained  by  combustion.  When  obtained 
from  solutions  of  zinc  sulphate  and  sodium 
carbonate  it  has  a  variable  composition,  as 
different  hydrated  basic  carbonates  are  formed, 
according  to  the  temperature  used,  etc.;  the 
higher  the  temperature  and  the  larger  the 
quantity  of  water  used,  the  more  basic  the 
carbonate  becomes.  According  to  the  Br. 
Pharmacopoeia,  it  consists,  as  thus  prepared, 
of  one  molecule  of  zinc  carbonate  and  two 
molecules  of  zinc  oxide,  with  three  molecules  of 
water  (ZnCOa  -f  2ZnO  +  3HaO) .  Its  composi- 
tion is  sometimes  stated  as  (ZnC03)a3Zn(HO)a 
=  546.96.  The  basic  character  of  the  salt  offi- 
cial in  the  U.  S.  P.  1870  is  explained  by  the 
fact  that  effervescence  of  carbon  dioxide  takes 
place  on  mixing  the  solutions. 

Uses. — It  is  employed  for  the  same  purposes 
as  prepared  calamine,  and  is  gradually  super- 
seding the  spurious  article  usually  sold  under 
that  name.  The  U.  S.  P.  _  1870  ordered  a 
cerate  made  from  it  as  a  substitute  for  calamine 
cerate. 

Off.  Prep. — Liquor  Zinci  Chloridi,  U.  8.,  Br. 

ZINCI  CHLORIDUM.  U.  S.,  Br. 

ZINC  CHLORIDE 

(zln'cl    phlS'rJ-dum) 
ZnCl2=  135.26 

"  It  should  contain,  when  anhydrous,  not  less 
than  99.5  percent,  of  pure  Zinc  Chloride,  and 
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should  be  kept  in  small,  glass-stoppered  bot- 
tles." U.  S.  "  Zinc  Chloride,  ZnCbs,  is  produced 
by  the  interaction  of  hydrochloric  acid  and 
zinc."   Br. 

Butter  of  Zinc  ;  Chloruretum  Zlncicum  ;  Chlorure  de 
Zinc,  Fr.  Cod.;  Zincum  Chloratum,  P.  Q.;  Zlnkchlorld, 
Chlorzlnk,  O. ;  Cloruro  zincico,  Sp. 

The  British  Pharmacopoeia  does  not  give  a 
detailed  process  for  making  this  salt;  that  of 
the  Br.  Pharm.  1885  follows. 

"  Take  of  Granulated  Zinc  one  pound 
[avoirdupois] ;  Hydrochloric  Acid  forty-four 
fluidounces  [Imperial  measure] ;  Solution  of 
Chlorine  a  sufficiency;  Carbonate  of  Zinc  half 
an  ounce  [av.],  or  a  sufficiency;  Distilled  Water 
one  pint  [Imp.  meas.j.  Put  the  Zinc  into  a 
porcelain  basin,  add  by  degrees  the  Hydro- 
chloric Acid  previously  mixed  with  the  water, 
and  aid  the  action  by  gently  warming  it  on  a 
sand-bath  until  gas  is  no  longer  evolved.  Boil 
for  half  an  hour,  supplying  the  water  lost  by 
evaporation,  and  allow  it  to  stand  on  a  cool 
part  of  a  sand-bath  for  twenty-four  hours, 
stirring  frequently.  Test  a  few  drops  of  the 
resulting  liquid  for  iron  or  lead  by  adding 
excess  of  ammonia  and  then  sulphydrate  of 
ammonium,  when  a  black  precipitate  will  be 
produced  if  iron  or  lead  be  present. 

In  the  latter  case  filter  the  remainder  of  the 
product  into  a  gallon  bottle,  and  pour  in  the 
solution  of  chlorine  by  degrees,  with  frequent 
agitation,  until  the  fluid  acquires  a  permanent 
odor  of  chlorine.  Add  the  carbonate  of  zinc, 
in  small  quantities  at  a  time,  and  with  renewed 
agitation,  until  a  brown  sediment  appears, 
and  the  whole  of  the  iron  or  lead  is  thus 
precipitated.  Filter  through  paper  into  a  porce- 
lain basin,  and  evaporate  until  a  portion  of  the 
liquid,  withdrawn  on  the  end  of  a  glass  rod 
and  cooled,  forms  an  opaque  white  solid.  Pour 
it  out  now  into  proper  moulds,  and  when  the 
salt  has  solidified,  but  before  it  has  cooled, 
place  it  in  closely-stoppered  bottles.  If  no 
iron  or  lead  be  present,  filter  and  evaporate, 
etc.,  at  once."   Br.  1885. 

In  the  U.  S.  process  of  1870  l  the  zinc  chlo- 
ride is  obtained  by  evaporating  the  previously 
formed  solution.  The  British  first  prepares 
the  zinc  chloride  in  solution,  and  in  order  to 
get  rid  of  the  iron  uses  chlorine,  which 
combines  with  the  iron  to  form  ferric  chloride, 
and,  zinc  carbonate  being  added,  the  zinc 
combines  with  the  chlorine  to  increase  the 
product  of  zinc  chloride,  while  ferric  oxide  is 
deposited  and  carbon  dioxide  is  set  free.  As 
this  preparation  is  used  chiefly  as  a  caustic, 
it  is  melted  and  cast  into  moulds  as  the  last 
step  in  the  Br.  process.  In  relation  to  this 
chloride,  the  reader  is  referred  to  a  paper  by 
B.  J.  Crew  in  A.  J.  P.,  1853.  Rhighini  pre- 
pares  this    chloride   by   double    decomposition 

»  "  Take  of  Solution  of  Chloride  of  Zinc  a  convenient 
quantity.  Evaporate  the  Solution  to  dryness  in  an 
evaporating  dish,  fuse  the  dry  mass,  pour  the  liquid 
on  a  flat  stone,  and  when  It  has  congealed,  break  the 
mass  In  pieces,  and  keep  the  fragments  In  a  well- 
stopped  bottle."     U.  S.  1870. 


between  solutions  of  barium  chloride  and  zinc 
sulphate.  Barium  sulphate  is  precipitated, 
and  zinc  chloride  remains  in  solution,  from 
which  it  is  obtained  in  white  flaky  crystals  by 
due  evaporation.  As  zinc  sulphate  is  obtainable 
in  considerable  quantities  as  a  cheap  by-product 
in  the  washing  of  pyrites  and  other  sulphide 
ores  containing  zinc,  as  well  as  from  the  so- 
called  "pickle  waste"  solutions  from  brass 
foundries,  this  is  sometimes  used  as  a  com- 
mercial source  for  the  manufacture  of  zinc 
chloride.  Finely  ground  salt  is  added  to  the 
zinc  sulphate  solution,  and  the  mixture  chilled, 
when  the  sodium  sulphate  produced  by  the  re- 
action crystallizes  out,  leaving  zinc  chloride  in 
solution. 

Properties. — It  is  officially  described  as  "  a 
white,  granular  powder,  or  porcelain-like 
masses,  irregular,  or  moulded  into  pencils; 
odorless,  of  such  intensely  caustic  properties  as 
to  make  tasting  dangerous,  unless  the  salt  be 
dissolved  in  much  water;  the  dilute  solution  has 
an  astringent,  metallic  taste.  Very  deliques- 
cent. Soluble  in  about  0.4  part  of  water  at 
25°  C.  (77°  F.),  forming  a  clear  solution, 
which,  on  protracted  boiling,  deposits  a  basic 
salt;  very  soluble  in  alcohol.  When  heated 
to  115°  C.  (239°  F.),  Zinc  Chloride  fuses  to 
a  clear  liquid.  At  a  higher  temperature  it  is 
partly  volatilized  in  dense,  white  fumes,  and 
partly  decomposed,  leaving  a  residue  of  zinc 
oxide.  Its  aqueous  solution  reddens  blue  litmus 
paper.  The  aqueous  solution  of  the  salt  (1  in 
20)  yields,  with  potassium  ferrocyanide  T.S., 
a  white  gelatinous  precipitate,  and  with  am- 
monium sulphide  T.S.  a  pure  white  precipitate. 
Silver  nitrate  T.S.  produces  a  white  precipi- 
tate insoluble  in  nitric  acid.  The  aqueous  solu- 
tion (1  in  20)  should  be  clear,  or  at  most 
only  very  slightly  opalescent ;  and  if  it  be  mixed 
with  an  equal  volume  of  alcohol,  a  single  drop 
of  hydrochloric  acid  should  suffice  to  render  10 
Cc.  of  the  mixture  perfectly  clear  (limit  of 
oxychloride) .  The  aqueous  solution  of  the  salt 
(1  in  20),  to  which  1  Cc.  of  diluted  hydro- 
chloric acid  has  been  added,  should  not  respond 
to  the  Time-Limit  Test  for  arsenic,  cadmium, 
lead,  and  copper  (see  Part  III,  Test  No.  121) ; 
in  applying  this  test  the  addition  of  ammonia 
water  should  be  omitted.  If  ammonium  car- 
bonate T.S.  be  added,  in  small  portions,  to 
the  aqueous  solution  (1  in  20),  the  precipitate 
produced  should  be  of  a  pure  white  color,  and 
should  redissolve  completely  in  an  excess  of  the 
reagent.  The  aqueous  solution  of  the  salt  (1 
in  20),  after  the  addition  of  1  Cc.  of  diluted  hy- 
drochloric acid,  should  not  be  rendered  turbid 
by  the  addition  of  barium  chloride  T.S.  (ab- 
sence of  sulphate).  Dissolve  0.5  Gm.  of  Zinc 
Chloride  in  200  Cc.  of  boiling  distilled  water, 
add  about  5  drops  of  phenolphthalein  T.S., 
and  then  sufficient  sodium  carbonate  T.S.,  with 
constant  stirring,  to  cause  the  solution  to  as- 
sume a  permanent  red  color;  transfer  the  re- 
sulting precipitate  to  a  plain  filter,  wash  it  with 
boiling  distilled  water  until  all  soluble  matter 
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has  been  removed,  then  dissolve  it  in  a  sufficient 
quantity  of  nitric  acid,  evaporate  the  solution 
to  dryness,  and  ignite  the  salt  until  it  ceases  to 
lose  weight;  the  residue  should  weigh  not  less 
than  0.297  Gm."  U.  S.  "  In  colorless  opaque 
rods  or  tablets,  very  deliquescent  and  caustic; 
almost  entirely  soluble  in  water,  alcohol  (90 
per  cent.),  and  ether.  It  affords  the  reactions 
characteristic  of  zinc  and  of  chlorides.  It 
should  yield  no  characteristic  reaction  with  the 
tests  for  lead,  copper,  cadmium,  arsenium,  iron, 
aluminium,  calcium,  magnesium,  sodium,  potas- 
sium, ammonium,  or  sulphates."   Br. 

When  pure,  it  is  wholly  soluble  in  water, 
alcohol,  and  ether,  but  as  prepared  by  the 
U.  S.  formula  it  contains  some  oxychloride, 
which  is  left  undissolved  by  water.  According 
to  Lassaigne,  commercial  zinc  chloride  some- 
times contains  as  much  as  12  per  cent,  of 
zinc  arsenate,  which,  being  insoluble  in  solu- 
tion of  zinc  chloride,  will  be  left  undissolved 
when  the  chloride  is  treated  with  water.  By 
filtration,  therefore,  it  may  be  entirely  separated. 
It  yields  with  ammonium  and  potassium  hydrox- 
ide a  white  precipitate,  soluble  in  those  reagents 
when  added  in  excess.  It  tends  to  form  basic  in- 
soluble compounds,  the  so-called  oxy chlorides, 

of  which  Sorel's  mass,  Zn  j  p.     ,  is  an  example. 

These  are  used  for  cements  and  as  a  filling  for 
teeth.  The  potassium  and  sodium  carbonates 
also  throw  down  white  precipitates,  which  are 
not  dissolved  by  an  excess  of  the  precipitants. 
Zinc  chloride  has  a  strong  tendency  to  com- 
bine with  organic  bases,  forming  crystallizable 
compounds,  as  with  strychnine,  morphine,  qui- 
nine, cinchonine,  etc.,  in  this  respect  resembling 
certain  other  metallic  chlorides,  as  platinum, 
palladium,  gold,  and  mercury  chlorides.  (J. 
P.  C,  4e  ser.,  iii.  56.)  When  exposed  to 
heat,  zinc  chloride  first  melts  and  then  sub- 
limes. It  has  been  obtained  in  small  deliques- 
cent octahedrons  of  the  formula  ZnCte  +  HaO, 
by  evaporating  its  hydrochloric  acid  solution 
to  a  syrup,  and  then  adding  a  little  concentrated 
hydrochloric  acid.  It  consists  of  one  atom 
of  zinc  and  two  of  chlorine.1 

Uses. — Zinc  chloride  was  introduced  into 
medicine  by  Papenguth  of  St.  Petersburg,  and 
subsequently  recommended  by  Hancke  of  Bres- 
lau,  and  Canquoin  of  Paris.  Internally  it  has 
been  given  as  an  alterative  and  antispasmodic 
in  scrofida,  epilepsy,  chorea,  and  other  nervous 
diseases,  but  is  of  little  or  no  value.  Its  chief 
use  has  been  as  an  escharotic  in  cancerous 
affections.  As  a  caustic  it  has  the  advantage 
of  not  causing  constitutional  disorder  from 
absorption.  Canquoin  prepared  zinc  chloride  as 
an  escharotic  by  thoroughly  and  quickly  mixing 
it  with  wheat  flour  and  water  into  a  paste  of 
four  different  strengths,  containing  severally 
an  ounce  of  the  chloride  incorporated  with 
two,    three,    four,    and    five    ounces    of    flour, 

1  For  the  chemistry  of  Its  Influence  on  camphor, 
•ee  Ghem.  News,  xx.    1869,  p.  229. 


fifteen  drops  of  water  being  added  for  every 
ounce  of  flour,  or  sufficient  to  form  the  paste.2 
According  to  the  French  Codex,  Caustique  au 
Chlorure  de  Zinc*  {Canquoin' s  Paste)  is  pre- 
pared by  dissolving  8  parts  of  zinc  chloride  in 
1  part  of  cold  water  and  incorporating  a  mix- 
ture of  6  parts  of  flour  with  2  parts  of  zinc 
oxide. 

It  is  applied  in  cakes  from  a  twelfth  to  a 
third  of  an  inch  in  thickness,  and  produces  an 
eschar  more  or  less  deep  (from  a  line  to  an  inch 
and  a  half),  according  to  the  thickness  and 
strength  of  the  paste,  the  length  of  the  applica- 
tion, and  the  nature  of  the  part  acted  on.  Can- 
quoin's  strongest  paste  is  applied  to  lardaceous 
and  fibro-cartilaginous  structures ;  the  second,  to 
carcinomatous  tumors,  and  very  painful  cancers 
which  have  not  much  thickness;  and  the  third, 
to  cancerous  affections  in  persons  who  have  a 
dread  of  the  use  of  the  knife.  These  prepara- 
tions, applied  to  the  skin  denuded  of  its  cuticle 
by  means  of  a  blister,  excite  in  a  few  minutes 
a  sensation  of  heat,  and  afterwards  violent 
burning  pain.  The  eschar,  which  is  white, 
thick,  and  very  hard,  falls  off,  with  the  aid 
of  an  emollient  poultice,  between  the  eighth  and 
twelfth  days.  In  all  cases  the  caustic  is  to 
be  reapplied,  after  the  falling  off  of  the  eschar, 
until  the  whole  morbid  structure  is  destroyed. 
When  the  skin  is  unbroken,  it  is  usual  to 
destroy  not  merely  the  cuticle,  but  the  true 
skin  also,  by  means  of  acid  mercuric  nitrate, 
to  the  extent  to  which  the  chloride  Is  desired 
to  operate.  This  is  applied  spread  on  lint, 
and  the  dressing  is  covered  with  a  portion 
of  cotton  wadding,  to  absorb  any  discharge 
and  to  preserve  a  uniform  temperature.  The 
surrounding  skin  should  be  protected  from  the 
caustic  by  a  thickly-spread  dressing  of  simple 
cerate. 

Instead  of  flour,  Alex.  Ure  of  Glasgow, 
mixes  the  chloride  with  pure  anhydrous  cal- 
cium sulphate  in  impalpable  powder.  He 
states  that  this  has  the  advantages  of  furnishing 
a  porous  medium  from  which  the  escharotic 
gradually  exudes  into  the  morbid  structure,  and 
of  forming  afterwards,  by  acquiring  a  firmer 
consistence,  an  impervious  case  for  the  eschar. 
Cock  of  Guy's  Hospital,  has  imitated  this  mode 
of  preparing  the  chloride,  so  as  to  form  a  caus- 
tic which  may  be  limited  in  its  action  and 
does  not  run.    It  may  be  prepared  as  a  caustic 

*  Felix' 8  Caustic  Paste  (L.  L.,  vol.  II.  1887) 
Js  made  according  to  the  following  formula  :  Starch. 
37  grammes:  Wheat  Flour,  112  grammes;  Mercuric 
Chloride,  1  gramme  ;  Dry  Zinc  Chloride,  110  grammes : 
pure  Iodol.  10  grammes  ;  Croton  Chloral,  10  grammes  ; 
Camphor  Bromide,  10  grammes  ;  Crystallized  Carbolic 
Acid,  10  grammes ;  Distilled  Water,  sufficient  to  form 
a  stiff  homogeneous  paste.  The  hand  should  be  wetted 
when  applying  it.  The  paste  Is  allowed  to  remain 
on  from  six  to  twenty-four  hours,  according  to  the 
amount  of  eschar  it  is  desired  to  form. 

8  P.  Carles  states  that  the  official  paste  is  too 
hygroscopic ;  he  triturates  in  a  mortar  10  grammes 
of  fused  zinc  chloride  with  2  grammes  of  60  per  cent, 
alcohol,  and  Incorporates,  with  constant  trituration, 
15  grammes  of  wheat  flour.  This  mass  may  be  formed 
Into  cylinders  of  suitable  size,  and  when  once  dry  Is 
but  little  affected  by  atmospheric  humidity.  (I/Union 
Pharm.) 
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seton  by  thickly  covering  a  waxed  cotton  wick 
with  Canquoin's  caustic  paste,  and  then  rolling 
it  out  in  the  form  of  a  cylinder,  according 
to  the  plan  of  Ancrenis  of  Lyons.  A  thread  is 
wound  spirally  round  the  cylinder  to  give  it 
firmness. 

In  overdoses,  zinc  chloride  acts  as  a  corro- 
sive poison,  producing  burning  pain  in  the 
gullet  and  stomach,  nausea  and  vomiting,  cold 
sweats,  depression  of  the  pulse,  and  cramps 
of  the  legs.  The  antidotes  are  weak  alkalies,  or 
their  carbonates,  and,  if  these  be  not  imme- 
diately at  hand,  soap.1  Zinc  chloride  is  not  used 
internally. 

Zinc  chloride  is  a  useful  disinfectant,  being 
inexpensive  and  comparatively  non-poisonous. 

ZINCI  IODIDUM.  U.  S. 

ZINC  IODIDE 

(zin'cl  i-6d'l-dum) 

Znla  =  316.70 

"  It  should  contain,  when  anhydrous,  not  less 
than  98  percent,  of  pure  Zinc  Iodide,  and  should 
be  kept  in  small,  glass-stoppered  bottles  pro- 
tected from  light."    U.  S. 

ZIncum  Iodatum ;  Iodure  de  Zinc,  Fr. ;  ZInkJodId, 
Jodzink,  Q. 

This  iodide  may  be  formed  by  digesting  an 
excess  of  zinc,  in  small  pieces,  with  iodine  dif- 
fused in  water.  Combination  takes  place,  and, 
by  evaporation,  a  deliquescent,  very  soluble 
saline  mass  is  obtained,  having  a  metallic  styptic 
taste,  resembling  that  of  zinc  sulphate.  It  may 
also  be  obtained  by  heating  in  a  flask  a  mixture 
of  20  parts  of  zinc  and  170  of  iodine,  and  sub- 
liming into  a  vial.  Thus  prepared,  it  is  in  the 
form  of  white  needles.  This  salt  is  very  liable 
to  spontaneous  decomposition. 

Properties. — The  U.  S.  Pharmacopoeia  (8th 
Rev.)  describes  it  as  "  a  white,  granular  powder; 
odorless,  and  having  a  sharp,  saline  and  metallic 
taste.  Very  deliquescent,  and,  upon  exposure 
to  air  and  light,  becoming  brown  from  liber- 
ated iodine.  Readily  soluble  in  water,  alcohol, 
or  ether.  When  heated  to  about  446°  C. 
(834.8°  F.),  the  salt  fuses  to  a  colorless  liquid, 
and  at  a  higher  temperature  sublimes,  forming 
quadratic  needles,  while  a  small  part  is  decom- 

1  Solution  of  Zinc  Hypochlorite. — This  may  be  pre- 
pared by  the  process  of  R.  F.  Fairthorne,  as  follows  : 
"  Take  of  Chlorinated  Lime,  12  troyounces  ;  Zinc  Sul- 
phate, 24  troyounces  ;  Water,  12  pints.  Dissolve  the 
zinc  sulphate  in  three  pints  of  water.  Triturate  the 
chlorinated  lime,  a  little  at  a  time,  with  portions  of 
the  water  added  slowly,  and  mix  thoroughly  with  the 
remainder  of  the  water.  Allow  It  to  stand  until  the 
lime  has  subsided.  Pour  off  the  clear  liquid.  Trans- 
fer the  sediment  to  a  muslin  strainer,  and  allow  It 
to  drain  until  sufficient  liquid  has  passed  to  measure 
8  pints  with  the  decanted  portion  of  the  solution. 
Mix  this  with  the  solution  of  zinc  sulphate,  and,  hav- 
ing set  it  aside  for  twelve  hours,  pour  off  the  clear 
portion  of  the  liquid  and  place  the  remaining  portion 
on  a  piece  of  muslin  to  drain.  Mix  these  liquids, 
and  pour  more  water  on  the  precipitate,  if  necessary, 
so  as  to  make  11%  pints  of  the  finished  product." 
(A.  J.  P.,  March,  1881.)  This  solution  is  recom- 
mended as  having  advantages  over  solution  of  chlori- 
nated soda,  in  not  being  alkaline,  and  as  combining 
astringent  and  antiseptic  properties,  and  thus  use- 
ful as  an  Ingredient  in  gargles,  Injections,  or  lotions. 


posed  and  leaves  a  residue  of  zinc  oxide.  Its 
aqueous  solution  reddens  blue  litmus  paper. 
An  aqueous  solution  of  the  salt  (1  in  20)  yields 
a  white  gelatinous  precipitate  with  potassium 
ferrocyanide  T.S.,  and  a  pure  white  precipitate 
with  ammonium  sulphide  T.S.  With  silver 
nitrate  T.S.  it  yields  a  pale  yellow  precipitate, 
insoluble  in  ammonia  water;  with  mercuric 
chloride  T.S.,  a  red  precipitate,  soluble  in 
potassium  iodide  T.S.  The  aqueous  solution  of 
the  salt  (1  in  20),  to  which  sufficient  diluted 
hydrochloric  acid  has  been  added  to  insure  a 
clear  solution,  should  not  respond  to  the  Time- 
Limit  Test  for  arsenic,  cadmium,  lead,  and 
copper  (see  Part  III,  Test  No.  121) ;  in  apply- 
ing this  test  the  addition  of  ammonia  water 
should  be  omitted.  Another  portion  of  the 
aqueous  solution  should  not  be  rendered  turbid 
upon  the  addition  of  barium  chloride  T.S.  (ab- 
sence of  sulphate).  If  ammonium  carbonate 
T.S.  be  added  to  the  aqueous  solution  of  the  salt 
(1  in  20),  a  pure  white  precipitate  will  form, 
which  should  redissolve  completely  in  an  excess 
of  the  reagent.  Five  Cc.  of  the  aqueous  solu- 
tion of  the  salt  (1  in  10)  should  not  respond  to 
the  Modified  Gutzeit's  Test  for  arsenic  (see 
Part  III,  Test  No.  17).  If  1  Gm.  of  Zinc 
Iodide  be  mixed  with  5  Cc.  of  distilled  water, 
and  sufficient  ammonia  water  be  added  to  redis- 
solve the  precipitate  formed,  followed  by  a  solu- 
tion of  1.5  Gm.  of  silver  nitrate  in  10  Cc.  of 
water,  then,  after  shaking  and  filtering,  the  fil- 
trate should  not  be  rendered  more  than  slightly 
turbid  by  the  addition  of  an  excess  of  nitric  acid 
(limit  of  chloride).  If  0.5  Gm.  of  dry  Zinc 
Iodide  be  dissolved  in  20  Cc.  of  water,  and  if  35 
Cc.  of  tenth-normal  silver  nitrate  V.S.,  5  Cc.  of 
nitric  acid,  and  3  Cc.  of  ferric  ammonium  sul- 
phate T.S.  be  added,  and  the  mixture  well 
shaken,  then  the  addition  of  not  less  than  3.4 
Cc.  nor  more  than  4  Cc.  of  tenth-normal  potas- 
sium sulphocyanate  V.S.  should  be  required  to 
give  a  permanent  reddish-brown  tint  to  the  solu- 
tion."  U.  S. 

Uses. — Zinc  iodide  was  proposed  by  Barlow 
as  an  alterative  remedy  in  chorea,  scrofula,  and 
hysteria  (M.  T.  G.,  Nov.  1853),  but  has  failed 
to  come  into  general  use.  The  best  form  of 
administration  is  in  syrup,  to  protect  it  from 
change.2  Zinc  iodide  has  been  used  as  an 
external  application.  A  solution  containing 
from  one  to  two  grains  (0.065  to  0.13  Gm.) 
to  the  fluidounce  (30  Cc.)  of  water  has  been 
used  as  an  astringent  injection  in  gonorrhoea. 

Dose,  one-half  to  two  grains  (0.032  to  0.13 
Gm.). 

2  Syrup  of  Zinc  Iodide. — A.  B.  Taylor  prepared  a 
syrup  of  zinc  iodide  by  gently  heating,  in  an  evaporat- 
ing dish,  twelve  drachms  and  two  scruples  of  iodine 
and  an  ounce  of  finely  granulated  zinc,  with  nine 
fluidounces  of  water,  until  they  unite,  filtering  the 
solution,  while  hot.  on  a  pound  (av.)  of  sugar,  con- 
tained in  a  wide-mouthed  bottle  holding  a  little  more 
than  a  pint,  and  adding,  through  the  filter,  sufficient 
water  to  make  the  whole  measure  a  pint.  This  syrup 
is  perfectly  clear  and  colorless.  Is  styptic  to  the  taste, 
and  contains  a  drachm  of  zinc  iodide  in  each  fluid- 
ounce.  (A.  J.  P..  Jan.  1852.  p.  33.)  The  dose  of 
this  syrup  Is  from  twenty  to  fifty  minims  (1.3  to  3.1 
Cc),  sufficiently  diluted  with  water,  three  times  a  day. 
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ZINCI  OXIDUM.  U.  S.,  Br. 

ZINC  OXIDE 

(zin'cl    ox'j-dum) 

ZnO  =  80.78 

"  It  should  contain  not  less  than  99.5  percent, 
of  pure  Zinc  Oxide."  U.  S.  "Zinc  Oxide, 
ZnO,  may  be  prepared  by  exposing  zinc  car- 
bonate to  a  dull  red  heat,  or  from  metallic 
zinc  by  combustion."   Br. 

Flores  Zlnci  ;  Oxydum  Zincicum  :  Oxyde  de  Zinc  par 
roie  seche,  Fleurs  de  Zinc,  Fr.  Cod. :  Zincum  Oxy- 
datum,  P.  O.:  Philosophenwolle,  Zinkblumen,  Zlnk- 
oxyd,  O.;  Oxido  zincico,  fip. 

Preparation.— The  British  Pharm.  1885  and 
the  U.  S.  P.  1870  i  prepared  tb  i  zinc  oxide  from 
the  carbonate  already  formed.  By  referring 
to  the  article  on  Precipitated  Zinc  Carbonate, 
it  will  be  found  that  it  is  obtained  in  the  pro- 
cess from  zinc  sulphate,  by  the  decomposing 
influence  of  sodium  carbonate.  Other  methods 
of  obtaining-  the  zinc  carbonate  are  by  the 
mutual  decomposition  of  the  sodium  chloride 
and  carbonate  and  the  ammonium  sulphate 
and  carbonate,  but  the  former  official  plan  is 
preferred.  Lefort  found  it  to  furnish  a  car- 
bonate which  is  washed  with  facility  and  is 
convertible  by  calcination  into  a  pure  oxide, 
readily  reduced  to  an  impalpable-  and  very 
light  powder.  (J.  P.  C.  >  s.'r.,  xi.  329.)  It 
is,  besides,  more  economical.  The  zinc  car- 
bonate, in  whatever  way  obtained,  is  exposed 
to  heat  to  drive  off  the  carbon  dioxide  and 
water,  in  order  to  obtain  the  oxide.  According 
to  Mohr,  a  full  red  heat  is  not  necessarv.  a 
temperature  between  280°  and  300]  C,  (536° 
and  572°  P.)  being  sufficient.  It  is  probable 
that  an  unnecessarily  high  heat  injures  the 
oxide  a.s  a  therapeutic  agent 

Zinc  oxide  may  be  obtained  by  the  combus- 
tion of  the  metal,  and  in  this  way  it  was  for- 
merly prepared  bv  the  Dublin  College.  Zinc 
melts  at  433°  C.  (801.4°  P.),  and  immediately 
becomes  covered  with  a  film  of  gray  oxide. 
When  the  temperature  reaches  nearly  to  red- 
ness, it  takes  fire  and  burns  with  an  intense 
white  light,  generating  the  oxide  in  the  form  of 
very  light  and  white  fiocculi,  resembling  carded 
wool,  which  quickly  fill  the  crucible,  and  are  in 
part  driven  into  the  atmosphere  by  the  current 
of  air.  The  late  G.  D.  Midgely  of  London, 
several  years  ago,  called  attention  to  the  pro- 
duction of  zinc  oxide  by  combustion,  and  gave 
a  description  of  the  apparatus  by  which  he  was 
enabled  to  prepare  from  one  to  two  hundred- 
weight of  the  oxide  at  one  operation.  It  con- 
sisted of  a  large  muffle,  heated  to  redness  in 
a  suitable  furnace,  and  supplied  with  zinc 
from  time  to  time  as  the  combustion  proceeded. 
The   necessary   draught   of   air   was   conveyed 


1  "  Take  of  Precipitated  Carbonate  of  Zinc  twelve 
troyounces.  Expose  it,  in  a  shallow  vessel,  to  a  low 
red  heat  until  the  water  and  carbonic  acid  are  wholly 
expelled."     U.  8.  1870. 


from  the  muffle  by  a  tube  passing  through  the 
top  of  the  furnace  and  terminating  in  a  vessel 
of  water,  in  which  the  portion  of  oxide  carried 
up  by  the  current  was  retained.  The  resulting 
oxide  was  freed  from  particles  of  metallic  zinc 
by  being  passed  through  a  sieve.  Zinc  oxide 
has  been  very  largely  produced  from  cala- 
mine by  the  so-called  "  furnace  and  bag " 
process,  at  Bethlehem,  Pa.,  by  the  Lehigh  Zinc 
Company.  The  process  is  as  follows :  The  ore 
is  first  ground  fine  by  a  stone  crusher,  and  then 
carefully  mixed  with  coal  known  as  "  buck- 
wheat," next  in  grade  to  "  pea."  It  is  then 
transferred  to  the  furnaces,  of  which  there 
are  fifty-four,  with  1390  feet  of  grate-surface. 
Within  these  the  mixed  coal  and  ore  are  re- 
duced by  the  direct  action  of  heat  and  the  cold 
blast  upon  a  furnace  bed  having  a  multiplicity 
of  small  holes,  each  producing  the  reducing 
flame  of  the  blow-pipe.  The  zinc  oxide  rises, 
and  passes  through  a  huge  combustion  flue  to 
a  large  circular  tower,  50  feet  high,  in  which 
the  oxide  and  ashes  separate.  The  ashes  being 
heavier  than  the  oxide,  the  velocity  of  the 
fans  which  impel  the  product  forward  lifts 
the  oxide  to  the  top,  and  the  ashes  drop  to  the 
bottom.  The  oxide  is  forced  onward  through 
a  cooling-room,  size  80  by  40  feet,  and  heated 
to  from  100°  to  700°  F.  Thence  the  oxide  is 
blown  through  large  flues  into  the  "bag" 
room.  This  is  in  a  large  building,  devoid  of  fur- 
niture, except  bags  of  muslin,  45  feet  long,  in 
which  the  oxide  is  deposited.  It  is  now  very 
white,  and,  after  being  kiln-dried  and  bolted, 
is  by  heavy  pressure  reduced  in  bulk  and  bar- 
i.  ready  for  shipment.  The  production 
of  zinc  oxide  for  pigment  purposes  has  as- 
sumed large  proportions,  amounting  in  1904 
to  63,383  short  tons,  valued  at  $4,808,482,  and  in 
1905  to  65,403  short  tons,  valued  at  $5,232,240. 

Properties. — The  official  zinc  oxide  is  de- 
scribed in  the  U.  S.  Pharmacopoeia  as  "  a 
very  fine,  amorphous,  white  or  yellowish-white 
powder,  free  from  gritty  particles,  without  odor 
or  taste;  it  gradually  absorbs  carbon  dioxide 
from  the  air.  Insoluble  in  water  or  alcohol. 
Completely  soluble  without  effervescence,  in 
diluted  acids;  also  in  ammonia  water,  and  in 
ammonium  carbonate  T.S.  When  heated,  it 
assumes  a  yellow  color,  which  disappears  on 
cooling.  If  a  small  portion  of  Zinc  Oxide 
be  moistened  with  a  drop  of  cobaltous  nitrate 
T.S.,  and  heated  before  the  blow-pipe,  it  will 
assume  a  vivid  green  color.  For  making  tests 
of  identity  and  purity,  digest  1  Gm.  of  Zinc 
Oxide,  with  occasional  agitation,  in  a  mixture 
of  10  Cc.  of  diluted  hydrochloric  acid  and  10 
Cc.  of  water  until  saturated;  then  remove  the 
undissolved  Zinc  Oxide  by  filtration.  In  a  por- 
tion of  the  filtrate  a  white  gelatinous  precipitate 
is  produced  by  potassium  ferrocyanide  T.S., 
and  a  pure  white  precipitate  by  ammonium 
sulphide  T.S.  Another  portion  of  the  filtrate, 
acidulated  with  hydrochloric  acid,  should  not 
respond  to  the  Time-Limit  Test  for  arsenic, 
cadmium,  lead,  and  copper  (see  Part  III,  Test 
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No.  121) ;  in  applying  this  test  the  addition 
of  ammonia  water  should  be  omitted.  Another 
portion  of  the  filtrate  should  yield,  upon  the 
gradual  addition  of  ammonium  carbonate  T.S., 
a  pure  white  precipitate,  which  should  almost 
completely  redissolve  in  an  excess  of  the  re- 
agent. If  1  Gm.  of  Zinc  Oxide  be  placed  in  a 
flask  with  10  Cc.  of  boiling  water,  and  2  drops 
of  phenolphthalein  T.S.  be  added,  not  more 
than  1  Cc.  of  tenth-normal  hydrochloric  acid 
V.S.  should  be  required  to  discharge  the  red 
color  (limit  of  alkali).  If  1  Gm.  of  Zinc 
Oxide  be  dissolved  in  a  sufficient  quantity  of 
diluted  nitric  acid,  the  solution  should  remain 
clear  upon  the  addition  of  silver  nitrate  T.S. 
(absence  of  chloride),  and  not  become  more 
than  slightly  turbid  upon  the  addition  of  ba- 
rium chloride  T.S.  (limit  of  sulphate).  If  1 
Gm.  of  freshly  ignited  Zinc  Oxide  be  digested 
with  30  Cc.  of  normal  hydrochloric  acid  V.S. 
until  solution  is  complete,  and  2  drops  of 
methyl-orange  T.S.  be  added,  not  inore  than  5.4 
Cc.  of  normal  potassium  hydroxide  V.S.  should 
be  required  for  neutralization  (each  Cc.  of  nor- 
mal hydrochloric  acid  consumed  corresponding 
to  about  4  percent,  of  zinc  oxide).  The  nor- 
mal potassium  hydroxide  V.S.  should  be  added 
slowly  with  constant  stirring,  waiting  until  the 
precipitated  zinc  hydroxide  has  redissolved  be- 
fore adding  further  portions  of  the  reagent." 
U.  S.  "  Prepared  from  the  carbonate  it  is  a 
soft,  nearly  white,  tasteless  and  inodorous 
powder,  becoming  pale  yellow  when  heated; 
prepared  by  combustion  it  is  white.  It  affords 
the  reactions  characteristic  of  zinc.  It  should 
be  entirely  soluble  when  rubbed,  and,  if  neces- 
sary, warmed,  with  solution  of  ammonia  mixed 
with  strong  solution  of  ammonia  (absence  of 
metallic  zinc).  It  should  yield  no  character- 
istic reaction  with  the  tests  for  lead,  copper, 
cadmium,  arsenium,  iron,  aluminium,  calcium, 
magnesium,  sodium,  potassium,  ammonium, 
carbonates,  chlorides,  or  sulphates."  Br.  As 
obtained  by  combustion,  it  is  perfectly  white. 
It  dissolves  in  solution  of  potassium  and  so- 
dium hydroxides,  but  not  in  their  carbonates. 
Being  auhydrous,  it  is  insoluble  in  ammonia, 
but  the  impure  oxide  found  in  commerce,  being 
generally  hydrated,  is  soluble  in  that  alkali. 
At  a  low  white  heat  it  fuses,  and  at  full  white- 
ness sublimes.  When  prepared  by  combustion 
it  was  formerly  called  pompholix,  nihil  album, 
lana  philosophica,  and  flowers  of  zinc.  Pre- 
pared by  the  old  official  process, — namely,  by 
precipitating  zinc  sulphate  with  ammonia, — it 
contains  the  subsulphate,  the  acid  of  which 
may  be  detected  by  dissolving  the  oxide  in 
nitric  acid  and  precipitating  by  barium  ni- 
trate. Sometimes  it  is  obtained  by  precipitat- 
ing zinc  chloride  with  ammonia,  in  which  case 
the  oxide  contains  subchloride,  easily  detected 
by  silver  nitrate.  If  it  contains  white  lead  or 
chalk,  it  will  not  be  entirely  soluble  in  diluted 
sulphuric  acid,  but  an  insoluble  lead  or  cal- 
cium sulphate  will  be  left.  If  iron  be  present, 
brownish-red  flocks  of  ferric  oxide  will  remain 


undissolved  when  the  hydrochloric  acid  solution 
of  the  zinc  oxide  is  treated  with  ammonia  in 
excess. 

The  powder  sold  in  commerce  as  zinc  oxide 
is  often  very  impure.  Sometimes  the  carbonate 
is  substituted  for  it,  showing  that  the  exposure 
to  a  red  heat  has  been  omitted.  In  this  case 
the  preparation  will  effervesce  with  acids.  Some 
samples  contain  a  large  proportion  of  subsul- 
phate, showing  that  the  discarded  but  produc- 
tive process  of  precipitating  the  solution  of 
zinc  sulphate  by  ammonia  has  been  employed. 
Again,  other  samples  contain  oxychloride.  These 
impure  oxides  are  pointed  out  by  Redwood  of 
London,  as  occurring  in  the  English  market, 
and  no  doubt  are  sold  in  the  United  States. 
(See  P.  J.,  1855,  p.  301.)  A  sample  of  com- 
mercial zinc  oxide  is  noticed  in  N.  B.,  Aug. 
1878,  which  proved  to  be  powdered  gypsum. 
Unfortunately,  a  white  oxide  is  preferred  by 
purchasers,  though  whiteness  is  generally  a  sign 
of  impurity;  the  yellowish-white  official  oxide 
should  be  exclusively  used  by  pharmacists. 

Uses. — This  oxide  is  antispasmodic  and  as- 
tringent. It  has  been  given  in  chorea,  epilepsy, 
whooping  cough,  and  gastric  and  intestinal  ca- 
tarrhs. Externally  it  is  employed  as  an  exsic- 
cant  to  excoriated  surfaces  and  in  various  skin 
diseases,  sometimes  by  sprinkling  it  on  the 
affected  part,  but  generally  in  the  form  of  oint- 
ment. (See  TJnguentum  Zinci  Oxidi.)  It  has 
also  been  used  in  gonorrhoea.  (N.  B.,  July, 
1874.)  As  a  cosmetic  it  has  the  great  advantage 
over  the  preparations  of  lead  of  not  being 
poisonous. 

Zinc  oxide,  prepared  by  combustion,  called 
commercial  zinc  oxide,  is  extensively  used  in 
painting  as  a  substitute  for  white  lead,  over 
which  it  has  the  advantage  of  not  being  dis- 
colored by  hydrogen  sulphide.  It  is  stated  that 
it  has  greater  covering  power  as  a  color  than 
Avhite  lead,  10  parts  being  equal  to  13  of  white 
lead.  It  is,  however,  dearer,  so  that  the  pure 
oxide  has  not  replaced  white  lead.  The  oxide 
thus  prepared,  even  though  pure,  should  not 
be  substituted  for  the  official,  as  it  has  not  the 
smoothness  and  freedom  from  gritty  particles 
possessed  by  the  latter.  There  is  an  English 
preparation  known  as  Griffith's  zinc  white,  or 
lithophone,  made  by  precipitating  zinc  sulphate 
by  barium  sulphide ;  it  is,  therefore,  a  mixture 
of  zinc  sulphide  and  barium  sulphate.  If  this 
be  roasted  in  a.  current  of  superheated  steam 
the  zinc  sulphide  will  be  converted  into  zinc 
oxide.  This  process  has  been  patented  in  Ger- 
man}' bj'  Meissner.  (Wagner's  Chem.  Technol., 
11th  ed.,  p.  159.)  It  has,  moreover,  the  merit 
of  not  producing  injurious  effects  on  the  work- 
men at  all  comparable  to  those  caused  by  white 
lead.  It  is,  indeed,  usually  considered  innocu- 
ous; but  a  case  of  chronic  poisoning  by  it  has 
been  reported  by  Botkin.    (B.  F.  M.  B.,  ii.  1873.) 

Dose,  two  to  five  grains  (0.13  to  0.32  Gm.), 
preferably  in  pill  form. 

Off.  Prep. — Unguentum  Zinci  Oxidi,  U.  8. 
(Br.). 
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ZINCI  PHENOLSULPHONAS.  U.  S.  (Br.) 

ZINC   PHENOLSULPHONATE   [Zinc  Sulphocarbolate] 

( zin'ci    phe-nol-sul'pho-nas ) 
Zn  ( C3H604S )  2  +  8HsO  =  55 1 .56 

"  It  should  contain,  in  uneffloresced  crystals, 
not  less  than  99.5  percent,  of  pure  Zinc  Para- 
phenolsulphonate  [(CeH4(0H)S03)2Zn  1:4  + 
8H2O],  and  should  be  kept  in  small,  well-stop- 
pered bottles."  U.  S.  "Zinc  Sulphocarbolate, 
or  zinc  phenol-para-sulphonate,  Zn(0H.CeH4 
SOa)a,HaO,  may  be  obtained  by  heating  a 
mixture  of  phenol  and  sulphuric  acid,  and 
saturating  the  product  with  zinc  oxide."  Br. 

Zinci  Sulphocarbolas,  lir  ■  ZIncum  Kulpbophe- 
nolicum  ;  Zinc  Paraphenolsulpnonate  ;  Sulphophf nate 
de  Zinc.  Fr. ;  rhenolsulfosaurcs  Zink.  hulfokarbol- 
saures  Zink,  O. 

Properties. — It  is  officially  described  as  in 
"  colorless,  transparent,  rhombic  prisms  or  tab- 
ular crystals;  odorless,  and  having  an  astrin- 
gent, metallic  taste.  Exposed  to  the  air  the 
salt  effloresces,  and  upon  exposure  to  light  and 
air  may  become  slightly  pink.  Soluble  in  1.7 
part*  of  water  or  alcohol  at  25"  C  (77°  P.), 
and  in  ()..'{  part  of  boiling  water,  and  0.56  part 
of  boiling  alcohol.  When  belted  to  100  C. 
(212°  F.),  the  salt  loses  (i  molecules  of  water 
of  crystallization,  and  it  loses  the  remainder  at 

125°  ('.  (257'  I.  I.  At  I  higher  temperature 
it    chars,    emitting    inflammable    vapori    having 

the  odor  of  phenol,  and  finally  loaves  ■  residue 

amounting  to  about  M. (i  percent,  of  the  orig- 
inal Weight  Its  aqueous  solution  reddens  blue 
litmus  paper.  A  dilute  solution  of  the  salt 
(1  in  1(10)  is  colored  pale  \iolet  by  terrif 
chloride  T.S.  The  aqueous  solution  of  the  salt 
(1    in   20)    yields,   with   potassium    CeiTOCyanide 

T.S.,  a  white  gelatinoui  precipitate,  end,  with 

ammonium  sulphide  T.S.,  a  pure  while  precipi- 
tate. Ammonium  carbonate  T.S..  or  potassium 
hydroxide  T.S.,  when  added  in  small  portions  to 
the  aqueous  solution  of  the  salt  (1  in  20),  pro- 
duces a  precipitate  of  a  pure  white  color,  which 
dissolves  completely  upon  the  addition  of  an 
excess  of  the  reagent.  The  aqueous  solution 
of  the  salt  (1  in  20),  to  which  1  (V.  of  diluted 
hydrochloric  acid  has  been  added,  should  not 
respond  to  the  Time-Limit  Test  for  arsenic,  <  <id- 
mium,  lead,  and  copper  (see  Part  ill.  Test 
No.  121);  in  applying  this  test  the  addition 
of  ammonia  water  should  be  omitted.  The 
aqueous  solution  of  the  salt  (1  in  20)  should 
not  become  turbid  upon  the  addition  of  barium 
chloride  T.S.  (absence  of  sulphate),  nor  silver 
nitrate  T.S.  (absence  of  chloride).  Five  Cc. 
of  the  aqueous  solution  of  the  salt  (1  in  10) 
should  not  respond  to  the  Modified  Gutzeit's 
Test  for  arsenic  (see  Part  III,  Test  No.  17)." 
U.  S.  "  Colorless,  transparent,  tabular,  efflores- 
cent crystals;  soluble  in  2.5  parts  of  alcohol 
(90  per  cent.),  and  in  2  parts  of  water.  The 
aqueous  solution  is  colored  violet  by  test-solu- 
tion of  ferric  chloride,  and  affords  a  white 
precipitate  with  solution  of  ammonium  hydro- 
sulphide.      It    should    yield    no    characteristic 


reaction  with  the  tests  for  lead,  copper, 
cadmium,  arsenium,  iron,  aluminium,  calcium, 
magnesium,  sodium,  potassium,  ammonium, 
acetates,  or  chlorides,  and  only  the  slightest 
reactions  with  the  tests  for  sulphates."  Br. 

Uses — Zinc  phenolsulphonate  has  been 
employed  as  an  antiseptic  astringent  stimulant 
to  indolent  or  foul  ulcers,  and  in  subacute 
inflammations  of  the  mucous  membrane.  The 
solutions  used  may  be  a  little  stronger  than 
those  of  zinc  sulphate  employed  for  similar 
purposes.  It  has  also  been  used  as  an  intestinal 
antiseptic. 

Dose,  one  to  three  grains  (0.065  to  0.2  Gm.). 

ZINCI  STEARAS.  U.  S. 

ZINC  STEARATE 

( zin'ci  ste'ar-as ) 

Stearate  de  Zinc,  Fr. ;  Zlnkatcarat,  Stearinsaures 
Zlnkoxyd,    Talgsaures   Zinkoxyd,   G. 

Preparation.  —Zinc  stearate  may  be  made  by 
Hallberg'l  formula  as  follows:  Castile  Soap, 
granular  and  dried,  two  hundred  grammes; 
zinc  acetate,  srvrvty-five  grammes;  distilled 
water,  a  I   pumtity.     Add  the  soap  to 

.'{000  Cc.  of  hot  distilled  water:  stir  until  dis- 
solved; strain  the  liquid,  and  set  it  aside  until 
cold.  Dissolve  the  z.inc  acetate  in  5000  (Y.  of 
cold  distilled  water,  and  filter  the  solution  into 
the  soap  solution,  stirring  constantly.  Draw 
off  the  liquid,  and  wash  the  precipitate  thor- 
oughly several  times  with  water;  collect  the 
•iia  on  a  muslin  strainer  without  expres- 
sion, and  let  it  dry  by  exposure  to  air,  with- 
out   heat,    protecting    it    against    dust.     Zinc 

stearate  may  also  lie  made  by  mixing  a  solution 
ol    potassium  stearate  with  one  of  zinc  acetate, 

washing,    and    then    drying    the    precipitate. 

For  a  process  for  zinc  <>lcost<  ai  ate  by  V. 
I",  Niece  ID  which  lie  uses  oleic  and  ste.iric 
acids  and  solution  of  zinc  acetate,  see  Proc. 
Penna.  Pkarm.  Attoc.,  1902,  L35.  Zinc  stearate 
differs  from  the  oleate  of  zinc  of  the  IT.  S.  P. 
1890;  the  latter  was  a  soft  ointment-like  solid.1 

Properties.  It  is  officially  described  as  "a 
very  fine,  white  powder,  tasteless,  and  having 
a  very  faint  odor,  resembling  that  of  fat.  Zinc 
Stearate  contains  a  small  but  varying  propor- 
tion of  zinc  palmitate.  Insoluble  in  water, 
alcohol,  or  ether.  When  heated,  the  salt  fuses. 
At  a  higher  temperature  it  is  decomposed,  giv- 
ing off  inflammable  vapors  and  the  odor  of 
burning  fat,  and  finally  leaves  about  15.5  per- 


1  (Uralvm  Zinci.  V.  B.  Oleate  of  Zinc. — "  Zinc 
Oxide,  fifty  grammes  [or  1  ounce  av..  334  grains]  : 
Oleic  Acid,  nine  hundred  and  fifty  grammes  for  33 
ounces  av..  223  grains],  to  make  one  thousand 
grammes  [or  35  ounces  av.,  120  grains].  Introduce 
the  Oleic  Acid  into  a  capacious  capsule,  and  grad- 
ually add"  to  it  the  Zinc  Oxide  by  sifting  it  upon  the 
surface  of  the  Acid,  and  incorporate  it  by  continuous 
stirring.  Set  the  mixture  aside  for  a  few  hours,  and 
then  heat  it  on  a  water-bath,  frequently  stirring,  until 
the  Oxide  is  dissolved."     V.  8.  1890. 

This  oleate  was  found  for  the  first  time  in  the  U.  S. 
Pharmacopoeia  of  1890.  It  was  official  in  the  British 
Pharmacopoeia  of  1885.  (See  Vnguentum  Zinci  Ole- 
atis.) 
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cent,  of  residue,  which  consists  chiefly  of  zinc 
oxide.  The  salt  should  have  a  neutral  reaction 
to  moistened  litmus  paper.  If  0.5  Gm.  of  Zinc 
Stearate  be  heated  with  a  mixture  of  9.5  Cc.  of 
distilled  water  and  0.5  Cc.  of  hydrochloric 
acid,  stearic  acid  will  be  liberated  and  float  as 
an  oily  layer  on  the  surface  of  the  liquid.  If, 
after  filtering  this  liquid  through  a  small 
wetted  filter,  all  of  the  zinc  be  precipitated  by 
ammonium  sulphide  T.S.,  the  filtrate  should 
leave  no  fixed  residue  on  evaporation  (absence 
of  alkalies,  alkali  earths,  etc.).  If  0.5  Gm.  of 
Zinc  Stearate  be  heated  with  a  mixture  of  9.5 
Cc.  of  distilled  water  and  0.5  Cc.  of  nitric 
acid,  and  filtered,  the  filtrate  should  not  become 
more  than  slightly  turbid  upon  the  addition  of 
silver  nitrate  T.S.  (absence  of  more  than  traces 
of  chlorides).  If  1  Gm.  of  Zinc  Stearate  be 
boiled  with  50  Cc.  of  distilled  water  containing 
2  Cc.  of  nitric  acid,  and  filtered  through  a 
wetted  filter,  after  thoroughly  washing  the  pre- 
cipitate with  boiling  water,  the  filtrate  and  wash- 
ings, when  evaporated  to  dryness  and  ignited, 
should  leave  a  residue  weighing  not  less  than 
0.14  Gm.,  and  not  more  than  0.16  Gm."  U.  S. 

Uses. — Zinc  stearate  is  employed  in  eczema, 
acne  and  other  cutaneous  diseases,  in  the  form 
of  powder,  or  made  into  an  ointment. 

Off.  Prep. — Unguentum  Zinci  Stearatis,  U.  8. 

ZINCI  SULPHAS.  U.  S.,  Br. 

ZINC  SULPHATE 

(zln'ci    sul'phaa) 

ZnSO*  +  7HaO  =  285.41 

"  It  should  contain,  in  uneffloresced  crys- 
tals, not  less  than  99.5  percent,  of  pure  Zinc 
Sulphate  [SOa.OaZn  +  7H30],  and  should  be 
kept  in  well-stoppered  bottles."  U.  S.  "Zinc 
Sulphate,  ZnS04,7HaO,  is  formed  by  the 
interaction  of  diluted  sulphuric  acid  and  zinc." 
Br. 

Sulfas  Zincicus,  Vitrlolum  Album ;  White  Vitriol  ; 
Sulfate  de  Zinc  officinal,  Fr.  Cod.;  Zincum  Sulfurl- 
cum,  P.  O.;  Zlnksulfat,  Schwefelsaures  Zlnkoxyd, 
Welsser  Vitriol.  Galltzensteln,  O. ;  Solfato  di  zinco, 
It.;  Salfato  zlnclco,  Sp. 

The  Pharmacopoeias  no  longer  give  detailed 
processes  for  preparing  this  salt.  The  Br.  Ph. 
1885  process  will  be  found  in  the  foot-note.1 

1  "  Take  of  Granulated  Zinc  sixteen  ounces  [avoir- 
dupois] :  Sulphuric  Acid  twelve  fluid  ounces  [Imperial 
measure}  ;  Distilled  Water  four  pints  [Imp.  meas.]  ; 
Solution  of  Chlorine  a  sufficiency;  Carbonate  of  Zinc 
half  an  ounce  [av.],  or  a  sufficiency.  Pour  the  sul- 
phuric acid  previously  mixed  with  the  water  on  the 
zinc  contained  in  a  porcelain  basin,  and,  when  effer- 
vescence has  nearly  ceased,  aid  the  action  by  heat. 
Test  a  few  drops  of  the  resulting  liquid  for  iron  by 
adding  excess  of  ammonia  and  then  sulphydrate  of 
ammonium,  when  a  black  precipitate  will  be  produced 
if  Iron  be  present.  In  the  latter  case  filter  the  re- 
mainder of  the  fluid  into  a  gallon  bottle,  and  add 
gradually  with  constant  agitation  the  solution  of 
chlorine  until  the  fluid  acquires  a  permanent  odor  of 
chlorine.  Add  now  with  continued  agitation  the 
carbonate  of  zinc  until  a  brown  precipitate  appears 
and  the  whole  of  the  Iron  is  thus  precipitated.  Let 
the  precipitate  subside,  filter  the  solution  evaporate 
till  a  pellicle  forms  on  the  surface,  and  set  aside 
to  crystallize.  Dry  the  crystals  by  exposure  to  the 
air  on   filtering  paper  placed  on  porous  tiles.     More 


Strong  sulphuric  acid  is  but  slightly  acted 
upon  by  zinc,  some  hydrogen  sulphide  being 
evolved  by  the  reduction  of  the  acid;  but  when 
it  is  diluted,  the  acid  is  instantly  decomposed, 
and,  while  hydrogen  escapes  with  rapid  efferves- 
cence, it  is  replaced  by  the  zinc  with  the 
production  of  zinc  sulphate.  From  this  it 
will  be  perceived  that  hydrogen  is  a  collateral 
product  of  the  process.  The  proportion  of  the 
zinc  to  the  strong  acid  in  the  process  is  as  4  to 
5.53.  The  molecular  weights  give  the  ratio  of 
4  to  6  almost  exactly, — which  indicates  that  the 
metal  is  somewhat  in  excess.  If  the  materials 
are  mixed  at  once,  without  any  precaution,  the 
effervescence  of  hydrogen  is  apt  to  be  excessive, 
and  to  cause  the  overflowing  of  the  liquid.  This 
may  be  avoided  by  commencing  the  solution 
of  zinc  with  a  very  dilute  acid,  which,  as  the 
action  slackens,  is  made  by  degrees  stronger 
and  stronger  by  the  addition,  at  intervals,  of 
small  portions  of  fresh  acid.  As  the  zinc  of 
commerce  generally  contains  iron,  this  would 
contaminate  the  product,  unless  precautions 
were  taken  to  prevent  it.  Hence  the  addition 
of  chlorine,  which  reacts  with  ferrous  sulphate 
to  form  ferric  sulphate  and  ferric  chloride, 
which,  upon  the  addition  of  zinc  carbonate, 
yield  sulphuric  acid  and  chlorine  to  the  zinc, 
ferric  oxide  being  deposited  and  carbon  dioxide 
set  free.  The  former  is  separated  by  filtration, 
the  latter  escapes  during  the  evaporation,  the 
additional  zinc  sulphate  crystallizes  with  that 
first  formed,  and  the  zinc  chloride  remains  in 
the  mother  waters. 

Preparation  on  the  Large  Scale. — Impure 
zinc  sulphate,  as  it  occurs  in  commerce,  is  called 
white  vitriol.  It  is  manufactured  by  roasting 
blende  (native  zinc  sulphide)  in  a  reverbera- 
tory  furnace.  This  mineral,  besides  zinc  sul- 
phide, contains  small  quantities  of  iron,  copper, 
and  lead  sulphides,  and  by  roasting  is  converted, 
in  consequence  of  the  oxidation  of  its  constit- 
uents, into  zinc  sulphate,  mixed  with  iron, 
copper,  and  lead  sulphates.  The  roasted  mat- 
ter is  then  lixiviated,  and  the  solution  obtained, 
after  having  been  allowed  to  settle,  is  concen- 
trated by  evaporation,  so  that,  on  cooling,  it 
may  concrete  into  a  white  crystalline  mass.  In 
this  state  it  always  contains  ferrous  sulphate, 
and  sometimes  a  small  proportion  of  copper 
sulphate.  It  may  be  purified  from  these  metals 
by  dissolving  it  in  water  and  boiling  the  solu- 
tion with  zinc  oxide,  which  converts  the  iron 
and  copper  sulphates,  by  precipitating  their 
bases,  into  zinc  sulphate.  The  purified  solution 
is  then  decanted  or  filtered,  and,  after  due  evap- 
oration, allowed  to  crystallize.  It  has  gener- 
ally been  proposed  to  purify  the  white  vitriol  of 
commerce  by  digesting  its  solution  with  metallie 
zinc,  under  the  impression  that  this  is  capable 
of  precipitating  all  the  foreign  metals;  but, 
according  to  Berzelius,  though  it  will  precipi- 
tate copper  readily,  it  has  no  action  on  iron. 

crystals  may  be  obtained  by  again  evaporating  the 
mother-liquor.  If  no  iron  be  present,  filter,  and 
evaporate,  etc.,  at  once."     Br.  1885. 
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F.  Stolba  recommends  a  process  which  has  been 
used  successfully  for  the  purification  of  zinc 
sulphate  by  the  use  of  zinc  carbonate  and  zinc 
permanganate.    (See  A.  J.  P.,  1877,  p.  72.) 

Properties. — Zinc  sulphate  is  in  "  colorless, 
transparent,  rhombic  crystals,  or  a  granular, 
crystalline  powder,  without  odor,  and  having 
an  astringent,  metallic  taste.  Efflorescent  in  dry 
air.  Completely  soluble  in  0.53  part  of  water 
at  25°  C.  (77°  P.),  and  in  0.2  part  of  boiling 
water;  soluble  in  about  3  parts  of  glycerin;  in- 
soluble in  alcohol.  When  rapidly  heated,  the 
salt  melts.  At  a  higher  temperature  it  is  partly 
decomposed,  losing  both  water  and  sulphuric 
acid.  When  very  gradually  heated  to  50  ('. 
(122°  P.),  it  loses  5  molecules  of  its  water  of 
crystallization  (.'il.2  percent.)  without  melting. 
At  100°  ('.  (J12  P.)  a  sixth  molecule  is 
while  the  last  is  removed,  with  decomposition 
of  the  salt,  at  a  temperature  of  about  24(1  I 
(464°  F.).  its  aqueous  solution  shows  an  arid 
reaction  with  blue  litmus  paper.  The  aqueous 
solution    of   the   salt    (1    in    20)    yields   a    white 

gelatinous  precipitate  with  potassium  ferro- 
eyanide    T.S.,    and    ■    white    preeipUate    with 

ammonium     sulphide     T.S..     and     with     barium 

chloride  T.S.  If  ■  small  portion  of  the  sail 
be  moistened  with  i  drop  of  eobaltoue  nitrate 
T.S.,  and  heated  before  the  blow-pipe,  it  sril] 
assume  a  vivid  green  color.  The  aqueous  solu- 
tion of  Zinc  Sulphate  I  I  in  20 j,  aft 
acidulated    with    bydrochlorii  bould    not 

ad  to  the  Time  Limit  Ted  for  or 
((idviium,  lead,  and  copper  (aes  Pari  111. 
No.  121);  in  applying  this  test  the  addition 
of  ammonia  water  should  be  omitted.  The 
aqueous  solution  should  yield,  with  ammonium 
carbonate  T.s..  ■  white  precipitate,  which 
should  redissolve  completely  in  an  excess  of 
the  reagent.  The  aqueous  solution  (1  in  20) 
should  not  be  rendered  more  than  slightly  tur- 
bid by  silver  nitrate  T.S.   (limit  of  cklon 

If  1   Gin.  of  Zinc  Sulphate,  in  small  frag! 
be  agitated    for  some  time  with    1<>  Cc  of  alco- 
hol, the  filtrate  should  not  redden  moistened  blue 
litmus  paper   (absence  of 

"  Colorless  transparent  prismatic  crystals  with  a 
strong  metallic  styptic  taste.  Soluble  in  leaf 
than  an  equal  weight  of  cold  water.  It  affords 
the  reactions  characteristic  of  zinc  and  of  sul- 
phates. It  should  yield  no  characteristic  reac- 
tion with  the  tests  for  lead,  copper,  cadmium. 
arsenium,  aluminium,  calcium,  magnesiun  . 
diuin,  potassium,  ammonium,  or  acetates,  and 
only  the  slightest  reactions  with  the  tests  for 
iron  or  chlorides."  Br.  Its  crystals  have  con- 
siderable resemblance  to  those  of  magnesium 
sulphate.  It  effloresces  slightly  in  dry  air,  and, 
though  neutral  in  composition,  reddens  vege- 
table blues.  When  heated  it.  dissolves  in  its 
water  of  crystallization,  which  gradually  evap- 
orates, and  by  a  prolonged  ignition  the  whole 
of  the  acid  is  expelled,  and  the  zinc  oxide  left. 
The  alkaline  carbonates  precipitate  the  metal 
in  the  state  of  white  carbonate.  Pure  zinc  sul- 
phate is  precipitated  white  by  potassium  ferro- 


cyanide  and  ammonium  sulphydrate.  What  is 
thrown  down  by  barium  chloride  or  lead  acetate 
(barium  sulphate  or  lead  sulphate)  is  not  dis- 
solved by  nitric  acid.  If  copper  be  present, 
ammonia  will  produce  a  blue  tinge;  if  iron,  the 
potassium  ferrocyanide  will  cause  a  bluish- 
white  precipitate  instead  of  a  white  one,  and 
tincture  of  galls  a  purple  color.  Cadmium  and 
arsenic  may  be  detected  by  acidulating  the  so- 
lution with  sulphuric  acid  and  passing  a  stream 
of  hydrogen  sulphide  through  it,  when,  if 
either  of  these  metals  be  present,  it  will  be 
thrown  down  as  a  yellow  sulphide.  Zinc  sul- 
phate is  incompatible  with  alkalies  and  alka- 
line carbonates,  sulphides,  lime  water,  the  solu- 
ble lead  salts,  and  astringent  infusions. 

The  impure  commercial  variety  of  zinc  sul- 
phate is  in  the  form  of  irregular  white  masses 
having  some  resemblance  to  lump  sugar.  The 
lumps  usually  exhibit,  here  and  there  on  the 
surface,  yellow  stains,  produced  by  ferric 
oxide.  It  is  less  soluble  than  the  pure  salt,  00 
account  of  itt>  containing  less  water  of  cryi 
tallization. 

Composition. — Crystallized  sine  sulphate 
Consists  of  one  sulphuric  acid  group,  S(U,  one 
atom    of    zinc,    and    seven     molecules    of    water. 

trial  of  commerce   contains  but 
three  molecules  of  water. 

Uses.  This  salt  is  tonic,  astringent,  and,  in 
huge  doses,  a  piompt  emetic,  producing  \ery 
little  depression,  and  much  used  when  it  is 
desired  .simply  tn  evacuate  the  stomach.  In 
gastric    <<it<irrlt    it    is    sometimes    useful,    in    the 

dose  of  one-fourth  of  a  grain  (0.016  Qm.)  he- 
meals,  in  pill.  It  was  formerly  used  in 
night  noeat$t  tpUepeyt  chorea,  ami  other  ner- 
vous diseases,  but  has  now  entirely  passed  out 
of    VOgUe   as    a    remedy    in    such    alfections.      As 

an  astringent  it  is  chiefly  employed  externally. 

Its  solution  constitutes  a  good  styptic  to  bleed" 
and  is  frequently  resorted  to  as 
an  injection  in  float  aid  us  and  i/ouorrhwa,  and 
as  a  collyrium  in  ophthalmia,  also  as  a  stimu- 
lant   application    to   ulcers   both    of   the   mucous 

membrane  and  of  the  skin.  Simpson  of  Edin- 
burgh, employed  dried  zinc  sulphate  in  the- 
form  of  powder,  pasta,  or  ointment,  as  a  pow- 
erful, rapid,  manageable,  and  safe  caustic  in 
indurated  inflammatory  ulcers  of  the  cervix 
uteri;  in  lupuej  in  ulcerous  forms  of  skin  dis- 
:  and  in  removing  urethral  caruncles,  con- 
dylomata, warty  excrescences,  etc.  The  dried 
salt  should  be  finely  levigated.  The  caustic 
paste  is  made  by  incorporating  an  ounce  of 
the  powder  with'  a  drachm  of  glycerin;  and 
the  caustic  ointment,  by  thoroughly  mixing  the 
same  quantity  of  the  powder  with  two  drachms 
of  lard.  (See  Am.  J.  M.  8.,  April,  1857,  p. 
485.) 

Zinc  sulphate,  in  an  overdose,  acts  as  an 
irritant  poison.  Besides  vomiting  and  inces- 
sant retching,  it  produces  anxiety,  distressing 
restlessness,  and  extreme  prostration.  Few 
cases  are  on  record  of  fatal  poisoning  by  this 
salt,   the   patient   being  generally   relieved   by 
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its  prompt  expulsion  in  vomiting.  Death  is 
said  to  have  been  caused,  however,  by  an  ounce 
and  a  half.  The  treatment  consists  in  the  free 
administration  of  bland  drinks,  the  use  of 
opium  to  allay  irritation,  and  the  employment 
of  the  usual  antiphlogistic  remedies  should 
symptoms  of  inflammation  arise. 

Dose,  from  one-fourth  to  one-half  grain 
(0.016  to  0.032  Gm.);  as  an  emetic,  from  ten 
to  thirty  grains  (0.65  to  2.0  Gm.).  When 
used  as  a  collyrium,  an  injection,  or  a  gargle, 
or  as  a  wash  for  indolent  ulcers,  from  one  to 
three  grains  (0.065  to  0.2  Gm.)  or  more  may 
be  dissolved  in  a  fluidounce  (30  Cc.)  of  water. 
For  medicinal  purposes  the  crystallized  salt 
only  should  be  used. 

Off.  Prep. — Unguentum  Zinci  Oleatis,  Br. 

ZINCI  VALERAS.  U.  S.  (Br.) 

ZINC  VALERATE 
[Zinci  Valerianas,  Pharm.  1890,  Zinc  Valerianate] 

( zln'ci  val'e-ras ) 

Zn(C6H902)  a  +  2HaO  =  301.28 

"It  should  contain  not  less  than  99  percent, 
of  pure  Zinc  Valerate  [(C«H9.COO)aZn  + 
2H2O],  and  should  be  kept  in  small,  well-stop- 
pered bottles."  U.  S.  "  Zinc  Valerianate,  or 
zinc  iso-valerianate,  Zn(C6H90a)2,  may  be  pre- 
pared by  saturating  iso-valerianic  acid  with 
zinc  carbonate,  or  by  the  interaction  of  zinc 
sulphate   and   sodium   iso-valerianate."    Br. 

Zinci  Valerianas,  Br. ;  Zincum  Valerianlcum ; 
Valerianas  Zincicus ;  Valerianate  de  Zinc,  Fr.  Cod.; 
Valerate  de  Zinc,  Fr.;  Zlncvalerianat,  Baldrian- 
saures  Zinkoxyd,    O. ;   Valerianate  zincico,  Sp. 

Zine  valerianate  was  formerly  included 
among  the  preparations  of  the  U.  S.  Pharma- 
copoeia, but  at  the  revision  of  1880  no  process 
was  inserted.  The  British  Pharmacopoeia  no 
longer  gives  a  formula  for  its  preparation; 
for  former  formulas  see  foot-note.1 

1  "  Take  of  Valerianate  of  Soda  two  troyounces  and 
a  lialf ;  Sulphate  of  Zinc  two  troyounces  and  four 
hundred  and  twenty  grains;  Distilled  Water  a  suffi- 
cient quantity.  Dissolve  the  salts  separately  each 
in  twenty  fluidounces  of  Distilled  Water,  and,  having 
heated  the  solutions  to  212°  F.,  mix  them,  and  set 
the  mixture  aside  to  crystallize.  Decant  the  mother- 
water  from  the  crystals,  and  put  them  upon  a  filter 
In  a  funnel  to  drain.  Mix  the  mother-water  and  the 
drainings  evaporate  at  a  heat  not  exceeding  200°  F. 
to  four  fluidounces,  and  again  set  aside  to  crystallize. 
Add  the  crystals,  thus  obtained,  to  those  In  the  fun- 
nel wash  the  whole  with  a  little  Distilled  Water, 
and,  having  removed  them  with  the  filter,  spread  them 
on  bibulous  paper,  and  dry  them  with  a  heat  not 
exceeding  200°  F."      U.  8.  1870.  ^ 

"  Take  of  Sulphate  of  Zinc  five  ounces  and  a  half 
[avoirdupois]:  Valerianate  of  Sodium  five  ounces 
[av.]  :  Distilled  Water  a  sufficiency.  Dissolve  the 
Sulphate  of  Zinc  and  the  Valerianate  of  Sodium, 
each,  in  two  pints  [Imperial  measure]  of  the  Water; 
heat  both  solutions  to  near  the  boiling  point,  mix 
them,  coo],  and  skim  off  the  crystals  which  are  pro- 
duced. Evaporate  the  mother-liquor  at  a  heat  not 
exceeding  200°  F.,  till  It  is  reduced  to  four  [fluid] 
ounces  •  cool  again,  remove  the  crystals  which  have 
formed,  and  add  them  to  those  which  have  been 
already  obtained.  Drain  the  crystals  on  a  paper 
filter,  and  wash  them  with  a  small  quantity  of  cold 
Distilled    Water,    till    the    washings    give    but   a    very 


Properties — This  salt  is  in  "white,  pearly 
scales,  having  the  odor  of  valeric  acid,  and  a 
sweetish,  astringent,  and  metallic  taste.  On 
exposure  to  the  air,  it  slowly  loses  valeric  acid. 
Soluble  in  about  50  parts  of  water,  and  in 
about  35  parts  of  alcohol  at  25°  C.  (77°  F.) ; 
somewhat  more  soluble  in  absolute  alcohol. 
Boiling  renders  the  aqueous  solution  turbid 
from  loss  of  acid  and  formation  of  a  basic 
salt.  When  heated,  the  salt  melts.  At  a  higher 
temperature  it  is  decomposed,  giving  off  in- 
flammable vapors,  and  finally  leaving  a  residue 
of  zinc  oxide.  Its  aqueous  solution  reddens 
blue  litmus  paper.  If  0.5  Gm.  of  Zinc  Valerate 
be  dissolved  in  a  mixture  of  0.5  Cc.  of  hydro- 
chloric acid  and  9  Cc.  of  water,  the  valeric 
(isovaleric)  acid  will  be  liberated  and  float  as 
an  oily  layer  on  the  surface  of  the  liquid. 
After  filtering  through  a  small  wetted  filter, 
the  clear  solution  should  not  respond  to  the 
Time-Limit  Test  for  arsenic,  cadmium,  lead, 
and  copper  (see  Part  III,  Test  No.  121) ;  in 
applying  this  test  the  addition  of  ammonia 
water  should  be  omitted.  If  0.5  Gm.  of  Zinc 
Valerate  be  dissolved  in  a  mixture  of  0.5  Cc. 
of  nitric  acid  and  4.5  Cc.  of  distilled  water, 
and  the  mixture  filtered  through  a  small  wetted 
filter,  the  filtrate  should  remain  clear  upon  the 
addition  of  either  barium  chloride  T.S.  (absence 
of  sulphate)  or  silver  nitrate  T.S.  (absence  of 
chloride).  Zinc  Valerate  should  dissolve  with- 
out residue  hi  ammonium  carbonate  T.S.  If 
0.5  Gm.  of  Zinc  Valerate  be  triturated  with 
3  Cc.  of  water,  and  0.2  Cc.  of  ferric  chloride 
T.S.  added,  the  filtrate  should  not  show  a  red 
color  (absence  of  acetate).  If  a  concentrated 
solution  of  copper  acetate  in  water  be  added  to 
a  concentrated  aqueous  solution  of  Zinc  Val- 
erate, the  mixture  should  remain  perfectly 
clear  (absence  of  butyrate).  If  0.5  Gm.  of 
Zinc  Valerate  be  heated  with  a  mixture  of  9.5 
Cc.  of  distilled  water  and  0.5  Cc.  of  hydro- 
chloric acid  and  filtered,  the  filtrate  should  not 
respond  to  the  Modified  Gutzeit's  Test  for 
arsenic  (see  Part  III,  Test  No.  17)."  U.  S. 
"  In  white  pearly  tabular  crystals,  with  a  dis- 
agreeable odor,  and  a  metallic  taste;  very 
slightly  soluble  in  cold  water  or  in  ether,  solu- 
ble in  hot  water  and  alcohol  (90  per  cent.). 
On  heating  to  redness,  after  moistening  with 
a  small  quantity  of  nitric  acid,  it  should  yield 
not  less  than  26  nor  more  than  30  per  cent,  of 
zinc  oxide.  It  should  yield  no  characteristic 
reaction  with  the  tests  for  lead,  copper,  cad- 
mium,    arsenium,     iron,     aluminium,     calcium, 

feeble  precipitate  with  chloride  of  barium.  Let  them 
now  be  again  drained,  and  dried  on  filtering  paper 
at  ordinary  temperatures."  Br. 

These  formulas  are  essentially  the  same  as  the  for- 
mula of  the  late  Dublin  Pharmacopoeia.  In  the  for- 
mation of  the  salt  a  double  decomposition  takes  place 
between  the  reacting  salts,  resulting  In  the  production 
of  zinc  valerianate  and  sodium  sulphate.  Upon  mix- 
ing the  hot  solutions,  crystals  of  the  sparingly  soluble 
zinc  valerianate  form  on  the  surface  of  the  liquid, 
and  during  the  progress  of  its  concentration  to  one- 
tenth  more  of  them  are  successively  produced.  These 
are  then  washed  with  cold  distilled  water  to  separate 
adhering  sodium  sulphate,  drained  on  a  filter,  and 
dried. 
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magnesium,  sodium,  potassium,  ammonium, 
acetates,  or  carbonates,  and  only  the  slightest 
reactions  with  the  tests  for  chlorides  or  sul- 
phates. When  heated  with  diluted  sulphuric 
acid  it  gives  a  distillate  which,  when  mixed 
with  solution  of  copper  acetate,  does  not  im- 
mediately affect  the  transparency  of  the 
liquid,  but  forms  after  a  little  time  oily  drops, 
which  gradually  pass  into  a  bluish-white  crys- 
talline deposit  (absence  of  butyrates)."  Br. 
The  salt,  as  obtained  by  the  British  1885  and 
U.  S.  P.  1870  formulas,  contained  one  molecule 
of  water;  but  when  formed  by  saturating  zinc 
carbonate,  made  into  a  paste  with  water, 
with  valeric  acid,  it  contains  six  molecules  of 
water,  and  when  dried  at  50°  C.  (122°  F.), 
perfectly  resembles  the  official  salt.  (Witt- 
stein.)  Other  authorities  (Fliickigor,  Pharm. 
Chem.,  and  Roscoe  and  Schorlemmer's  Chcm., 
vol.  iii.  part  i.)  t>ive  the  formula  of  the  stable 
crystallized  salt  as  Zn(CsHeO»)t  -f  2HsO.  Zinc 
acetate  impregnated  with  oil  of  valerian  has 
been  substituted  for  this  salt ;  but  at  pr< 
from  the  relative  costliness  of  the  oil,  there  is 
no  inducement  to  this  fraud.  Zinc  butyrate 
has  been  sold  in  Paris  for  the  valerate,  and 
is  so  like  it  as  not  to  he  distinguished  by  its 
physical  properties.  The  two  salts,  however, 
may  be  differentiated  by  adding  a  concentrated 
solution  of  the  acid  of  the  inspected  salt  ob- 
tained by  distillation  with  sulphuric  acid,  to  a 
concentrated  solutiou  of  copper  acetate.  If  the 
acid  be  the  butyric,  its  addition  to  the  solution 
of  the  acetate  will  disturb  the  transparent 
the  latter,  by  the  formation  of  a  bluish-white 
precipitate;  if  it  be  the  valeric,  no  change 
will  be  produced.  (Larocque  and  Huraut,  J.  P. 
C.  3e  ser.,  ix.  430.) 

Uses. — Zinc  valerate  was  proposed  as  a 
remedy,  on  theoretical  grounds,  by  Prince 
Louis-Lucien  Bonaparte.  Upon  trial  it  was 
found  to  possess  antispasmodic  properties,  and 
has  been  used  in  diabetet  insipidus.  By  some 
of  the  Italian  physicians  it  has  been  extolled 
as  a  remedy  in  neuralgia.  V.  Devay  of  Lyons, 
found  it  useful  in  eptteptff,  and  in  the  nervous 
affections  which  accompany  chlorosis. 

Dose,  one  to  two  grains  (0.065  to  0.13  Gm.), 
repeated  several  times  a  day,  and  given  in  the 
form  of  pill. 

ZINCUM.  U.  S„  Br. 

ZINC 

( zln'cum ) 

Zn  =  64.9 

"  It  should  contain  not  less  than  99  percent, 
of  pure  metallic  Zinc."  U.  S.  "  The  laminated 
or  granulated  metal."  Br. 

Speltrum ;  Zinc  pur.  Fr.  Cod.;  Speltre,  Zinc,  Fr. ; 
Zlnk,  G.;  ZInco.  It. ;  Zinc,  Sp. 

Zinc  occurs  native  in  two  principal  states, 
as  a  sulphide,  called  blende,  and  as  a  carbonate 
or  silicate,  to  which  the  name  of  calamine  is 


applied  indiscriminately.  In  this  country  there 
are  two  additional  ores  that  are  worked  for  zinc. 
Both  occur  at  Franklin  and  Mine  Hill,  New 
Jersey,  and  are  characteristic  of  those  localities. 
They  are  the  native  oxide,  called  red  oxide  or 
zincxte,  and  a  mixture  of  zinc  oxide  with  man- 
ganese and  iron  oxide,  known  as  franklinite. 
Zinc  has  been  detected  in  the  vegetable  king- 
dom in  a  peculiar  violet,  Viola  calamma, 
growing  on  the  calamine  hills  of  Rhenish 
Prussia.  It  is  largely  produced  in  Belgium, 
Germany,  and  this  country,  the  chief  Ameri- 
can localities  being  the  southwestern  section  of 
Missouri,  together  with  the  neighboring  counties 
of  Kansas,  the  New  Jersey  localities  before 
mentioned,  Lehigh  County,  Pennsylvania,  Vir- 
ginia, and  Wisconsin.  The  metal  is  extracted 
generally  from  blende  or  calamine.  This  Is 
roasted  and  mixed  with  charcoal  powder,  and 
the  mixture  heated  in  iron  cylinders  placed 
horizontally  over  a  furnace.  When  the  re- 
duction of  the  zinc  commences,  iron  receivers 
are  adapted  to  the  opening  of  the  cylinder  to 
condense  the  volatilized  metal.  The  metal  is 
then  melted  and  run  into  moulds,  and  forms 
spelter,  or  the  zinc  of  commerce.  In  this 
it  contains  iron,  and  traces  of  lead, 
cadmium,  arsenic,  copper,  sulphur,  and  char- 
coal. To  purify  it  from  these  substances,  it 
must  he  subjected  to  a  second  distillation  in  I 
Me,  furnished  with  a  tube  passing  through 
its  bottom  and  open  at  both  ends,  its  upper 
extremity  reaching  a  little  more  than  hall  way 
up  the  interior  of  the  crucible,  and  its  lower 
end  terminating  above  a  vessel  of  water.  The 
impure  zinc  being  placed  in  the  crucible,  the 
cover  luted  on,  and  the  fire  applied,  the  pure 
zinc  is  volatilized,  and,  passing  down  the  tube  by 
a  descending  distillation,  condenses  in  the  water 
below.  In  the  arts  zinc  is  purified  sufficiently 
for  commercial  purposes  without  volatilization. 

The  production  of  spelter  in  the  United 
I  s  for  the  year  1904  amounted  to  180,704 
tons,  and  for*  1905  to  203,849  tons.  The 
world's  production  for  the  same  years  amounted 
13,022  tons  and  727,141  tons  respectively. 
The  percentage  of  production  for  the  United 
I  in  these  years  was  26.9  per  cent,  and 
28  per  cent.,  respectively.  The  largest  pro- 
ducing countries  after  the  United  States  are 
Belgium  and  Germany. 

Properties. — Zinc  has  a  bluish-white  color,  a 
peculiar  taste,  and  a  perceptible  odor  when 
rubbed.  Its  texture  is  laminated,  and  its  frac- 
ture crystalline.  Its  malleability  and  ductility 
are  not  very  great.  When  perfectly  pure,  it 
may  be  reduced  to  thin  leaves  at  ordinary  tem- 
peratures; but  the  zinc  of  commerce  requires 
to  be  heated  to  a  temperature  between  100°  C. 
and  148.8°  C.  (212°  F.  and  300°  P.)  to  render 
it  sufficiently  malleable  to  be  rolled  into  sheets. 
The  softness  of  zinc  is  peculiar,  as  shown  by 
the  circumstance  that  it  clogs  the  file  when  the 
attempt  is  made  to  reduce  it  to  filings;  and 
hence  to  have  it  in  the  divided  form  it  is 
necessary  to  melt  it,   and  triturate   it  at  the 
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moment  of  solidification.1  Subjected  to  heat 
it  fuses  at  398°  C.  (773°  F.).  According  to 
A.  von  Riemsdyk,  it  volatilizes  to  some  extent 
before  fusion  at  a  temperature  of  268.3°  C. 
(515°  F.).  (A.  J.  P.,  1869,  p.  424.)  At  full 
redness  it  boils,  and  in  close  vessels  may  be 
distilled  over;  but  in  open  vessels  it  takes  fire, 
and  burns  with  a  dazzling  white  flame,  giving 
off  dense  white  fumes.  It  dissolves  in  most  of 
the  acids  with  disengagement  of  hydrogen, 
and  precipitates  all  the  metals  either  in  the 
metallic  state  or  in  that  of  oxide.  It  forms 
but  one  oxide  (a  monoxide)  and  but  one 
sulphide.  The  monoxide  is  official,  and  has  been 
described  under  another  head.  (See  Zinci  Ox- 
idum. )  The  official  zinc  is  described  as  "  a  blu- 
ish-white metal,  showing  a  crystalline  fracture; 
in  the  form  of  thin  sheets,  or  in  irregular, 
granulated  pieces,  or  moulded  into  thin  pencils, 
or  in  fine  powder,  and  having  a  specific  gravity 
ranging  from  6.9  when  it  is  cast  to  7.2  after  it 
is  rolled.  Soluble  in  diluted  sulphuric  or  hy- 
drochloric acid  with  evolution  of  hydrogen. 
When  heated  above  100°  C.  (212°  F.)  and  not 
above  150°  C.  (302°  F.),  the  metal  becomes 
malleable  and  ductile;  above  200°  C.  (392°  F.) 
it  becomes  sufficiently  brittle  to  be  powdered 
in  an  iron  mortar;  at  412°  to  415°  C.  (773.6° 
to  779°  F.)  it  melts,  and  at  940°  C.  (1724°  F.) 
it  boils  and  may  be  readily  distilled.  If  1  Gm. 
of  Zinc  be  added  to  20  Cc.  of  diluted  hydro- 
chloric acid,  the  liberated  hydrogen  should  not 
have  a  disagreeable  odor,  nor  should  it  color  a 
strip  of  paper  moistened  with  lead  acetate  T.S. 
(absence  of  sulphur),  or  with  silver  nitrate  T.S. 
(absence  of  arsenic,  antimony,  and  phosphorus) . 
The  resulting  solution  should  be  clear  and  color- 
less, and  should  yield  a  white  gelatinous  pre- 
cipitate with  potassium  ferrocyanide  T.S.,  and 
a  white  precipitate  with  ammonium  sulphide 
T.S.  If  1  Gm.  of  Zinc  be  dissolved  in  a  mixture 
of  10  Cc.  each  of  nitrohydrochloric  acid  and 
water,  the  solution  evaporated  to  dryness,  the 
residue  moistened  with  2  Cc.  of  hydrochloric 
acid  and  again  evaporated,  and  the  final  residue 
dissolved  in  10  Cc.  of  water,  this  solution  should 
not  respond  to  the  Time-Limit  Test  for  arsenic, 
cadmium,  lead,  and  copper  (see  Part  III,  Test 
No.  121) ;  in  applying  this  test  the  addition 
of  ammonia  water  should  be  omitted."  U.  S. 

Zinc  of  good  quality  dissolves  in  diluted  sul- 
phuric acid,  with  the  exception  of  a  scanty 
grayish-black  residue.  If  absolutely  pure,  it 
would  be  wholly  dissolved.  The  solution  is 
colorless,  and  yields  white  precipitates  with 
potassium  ferrocyanide  and  ammonium  sul- 
phydrate.  Ammonia  throws  down  from  this 
solution  a  white  precipitate,  which  is  wholly 
dissolved  when  the  alkali  is  added  in  excess. 
Zinc  is  extensivelv  employed  in  the  arts.  It  is 
the  best  metal  that  can  be  used,  in  conjunction 

i  Zincum  Granulatum.  Br.  1885.  emn«7o*cd  Zinc 
"Takp  of  Zinc  of  commerce  one  pound.  Heat  it  in 
an  earthen  crucible  and  immediately  the  metal  is 
fused  remove  the  crucible  from  the  fire  and  pour  the 
fluid  in  a  thin  stream  into  a  vessel  containing  about 
f™  gallon^  cold  water.  Drain  off  the  water  and 
dry  the  granulated   zinc.       Br.   18So. 

(86) 


with  copper  or  carbon,  for  galvanic  combina- 
tions. Its  solution  in  diluted  sulphuric  acid 
furnishes  the  readiest  method  for  obtaining 
hydrogen.  With  copper  it  forms  brass,  and,  in 
the  form  of  sheet  zinc,  it  is  employed  to  cover 
the  roofs  of  houses,  and  for  other  purposes.  It 
is  also  applied  to  the  covering  of  iron,  to  pro- 
tect it  from  oxidation,  in  the  same  manner 
as  tin,  forming  what  is  commercially  known  as 
galvanized  iron.  A  fine  powder,  known  as  zinc 
dust,  obtained  by  the  condensation  of  zinc  vapor 
in  the  distillation  of  zinc  from  its  ores,  is  much 
used  in  chemical  laboratories  as  a  convenient 
reducing  agent  in  many  reactions.  Zinc  should 
never  be  used  for  culinary  vessels,  as  it  is 
soluble  in  the  weakest  acids.  Zinc  and  its 
oxide  are  dissolved  to  a  certain  extent  by  water 
containing  common  salt,  a  double  zinc  and 
sodium  chloride  being  produced  in  solution.  (J. 
P.  C,  Nov.  1867,  p.  397.) 

The  compounds  of  zinc  are  poisonous,  but  not 
to  the  same  extent  as  those  of  lead.  The  zinc 
oxide,  used  in  painting  as  a  substitute  for  white 
lead,  is  said  to  be  capable  of  producing  a  colic 
resembling  that  caused  by  lead,  and  called  zinc 
colic.  It  attacks  the  workmen  exposed  to  the 
dust  of  the  oxide  while  engaged  in  packing  it 
in  barrels,  and  is  said  to  yield  to  the  remedies 
appropriate  to  the  treatment  of  lead  colic.  This 
latter  statement,  however,  is,  to  say  the  least, 
very  questionable. 

Uses. — Zinc  is  never  used  as  a  medicine  in 
the  metallic  state,  but  is  employed  in  this  state 
to  prepare  zinc  sulphate  and  zinc  chloride,  and 
the  Reduced  Iron  of  the  Br.  Pharmocopoeia.  In 
combination  it  forms  a  number  of  important 
preparations.2 

2  Zinc  Nitrate  is  sometimes  used  as  a  caustic  either 
in  the  form  of  paste  or  in  pencil*.  Lefort  prepares 
it  by  dissolving  commercial  zinc  with  heat  in  equal 
volumes  of  nitric  acid  and  water,  maintaining  an 
excess  of  zinc,  and  concentrating  until  a  slight  basic 
precipitate  is  formed,  which  carries  down  any  iron 
present.  Boiling  water  is  then  added,  and,  when  cool, 
the  solution  is  filtered,  and  evaporated  at  a  gentle 
heat  until  slight  ebullition  takes  place ;  if  then  left 
to  cool,  it  forms  a  cake,  which  should  be  broken  up 
and  drained  in  a  glass  funnel.  Of  the  zinc  nitrate 
so  prepared.  100  grammes  are  dissolved  In  50  grammes 
of  water,  and  afterwards  incorporated  with  50 
grammes  of  wheaten  flour.  This  forms  a  homogeneous 
paste,  which  remains  soft,  spreads  easily  over  sur- 
faces without  afterwards  contracting,  and  does  not 
spread  at  the  edges  through  absorption  of  moisture. 
When  made  into  cylinders,  it  should  not  be  dried  by 
heat,  as  it  slightly  decomposes  and  becomes  yellow 
and  friable ;  it  may  be  kept  dry  by  placing  it  in 
a  tin  box  with  some  pieces  of  quicklime,  but  not  in 
contact  with  them.  (L.  M.  R.,  June  18,  1873;  A.  J. 
P.,  Dec.  1873.)  Chas.  Rice  prepares  pencils  by 
pouring  fused  zinc  nitrate  into  paper  cylinders  which 
are  made  by  rolling  paper  around  a  lead-pencil  and 
sealing  with  wax.  (See  N.  R.,  1876,  p.  44;  also 
Hydrargyri  et  Zinci  Cyanidum,  Part  II.)  The 
mixed  mercury  and  zinc  cyanide  was  originally  sug- 
gested as  a  practical  antiseptic  by  Lister,  who  claimed 
for  it  the  advantages  of  being  non-volatile,  unirri- 
tating,  insoluble  In  water,  and  soluble  only  in  three 
thousand  parts  of  blood  serum  ;  so  that  it  is  not  easily 
washed  off  the  gauze  by  discharge  from  wounds.  Its 
o-ermicidal  value  is  said  to  be  very  slight,  but  its 
inhibitory  power  to  be  such  that  a  one-twelve-hun- 
dredth solution  will  permanently  prevent  putrefaction 
in  animal  fluids.  Cyanide  gauze  may  be  made  actively 
germicidal  by  impregnation  with  a  solution  of  one 
to  four  thousand  of  corrosive  sublimate.  One  great 
obiection  to  the  preparation  is  the  difficulty  of  mak- 
ing gauze  with  it.  The  statements  of  Lister  in  regard 
to^the  best  method  of  preparing  the  gauze  are  devoid 
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ZINGIBER.  U.  S.,  Br. 

OINQER 

(zln'gj-ber) 

u  The  dried  rhizome  of  Zingiber  officinale 
Roscoe  (Fam.  Zingiberacece) ."  U.  S.  "The 
scraped  and  dried  rhizome  of  Zingiber 
officinale,  Roscoe."  Br. 

Gingembre  (gris  et  blanci,  Fr.  Cod.;  Rhlzoma 
Zlnglberis,  P.  0.;  Ingwer,  O.;  Zenzero,  It.;  Jenglbre 
(Rizoma  de),  Sp. 

Zingiber  officinale,  Roscoe,  Trans.  Lin.  Soc. 
(1807),  viii.  348;  Carson,  Illust.  of  Med.  Bot., 
ii.  55,  pi.  98. — Amomum  Zingiber,  L.,  Sp.  Plant. 
1753,  1;  B.  d~  T.  270.— The  ginger  plant  has  a 
biennial  or  perennial,  creeping  rhizome,  and 
an  annual  stem,  which  rises  two  or  three  feet 
in  height,  is  solid,  round,  erect,  and  enclosed  in 
an  imbricated  membranous  sheathing.  The 
leaves  are  lanceolate,  acute,  smooth,  five  or  six 
inches  long  by  about  an  inch  in  breadth,  and 
stand  alternately  on  the  sheaths  of  the  stem. 
The  flower-stalk  rises  by  the  side  of  the  stem 
from  six  inches  to  a  foot,  and,  like  it,  is  clothed 
with  oval  acuminate  (-heaths ;  but  it  is  without 
I,  and  terminates  in  an  ova),  obtuse,  brac- 
teal,  imbricated  spike.  The  flowers  are  of  a 
dingy  yellow  color,  and  appear  two  or  three  at 
a  time  between  the  bracteal  scales. 

The  plant  is  a  native  of  Bindostan,  and  is 
cultivated  in  all  parts  of  India.  It  i- 
cultivated  in  the  West  [ndiee,  whither  it  wu 
transplanted  from  the  Beit,  and  at  Sierra 
Leone  in  Africa.  The  (lowers  have  an  aromatic 
odor,   and   the  stems   when    bruised   are  slightly 

fragrant;  but   it   is   in   the  rhisome  thai   the 

virtues  of  the  plant  reside.  This  is  tit  to  be 
dug  up  when  a  year  old.  The  rhizome  of  the 
ginger  is  lifted  from  the  soil  by  a  single 
thrust  of  the  fork  at  the  time  when  the  stems 
of  the  plant  turn  white,  before  the  rhizome  has 
begun  to  get  tough  and  tibrous.  The  root  is 
scalded  in  boiling  water  and  rapidly  dried, 
when  it  constitutes  the  black  or  ordinary  ginger 
<d'  commerce. 

In  Jamaica  the  so-called  white  or  Jamaica 
ginger  Is  produced  by  carefully  peeling  the 
fresh  rhizomes  so  that  only  the  epidermis  is 
removed,  the  cells  immediately  beneath  the 
epidermis  being  the  richest  in  volatile  oil  and 
resin.  The  peeled  pieces  are  macerated  some- 
times in  water  and  sometimes  in  lime  juice, 
and  not  rarely  the  color  of  the  ginger  is 
improved  by  finally  coating  it  with  chalk.  An 
inferior  white  ginger  is  also   produced  in   the 

of  the  accuracy  essential  to  pharmaceutical  success. 
His  method  Is  by  "  mixing  a  pretty  strong  solution 
of  starch  with  the  double  cyanide  powder,  and  adding 
to  this  a  quantity  of  ground  potassium  sulphate.  The 
resultant  precipitate  Is  dried,  and  when  used  Is  dif- 
fused In  water  in  a  trough,  at  the  bottom  of  which 
the  absorbed  gauze  Is  placed  in  layers ;  when  soaked 
the  gauze  is  drawn  out  and  dried,  or  if  to  be  used 
Immediately  Is  folded  for  a  moment  or  two  In  a 
towel.  When  used  the  gauze  may  be  wet  with  the 
corrosive  sublimate  solution,  one  to  four  thousand." 
(See  B.  M.  J.,  ii.  1889;  also  Annals  of  Surgery,  Jan. 
1891.) 


East  Indies.  The  thoroughness  of  desiccation 
is  a  matter  of  commercial  importance.  The 
moisture  in  ginger  should  not  exceed  10  per  cent., 
but  in  the  poorer  specimens  may  constitute 
one-fourth  of  the  whole  weight.  In  China  the 
fresh  ginger  is  rasped  into  a  powder  and  as 
such  dried.  Formerly  East  Indian  ginger  was 
imported  into  the  United  States  from  Calcutta, 
while  the  Jamaica  or  West  Indian  ginger  came 
usually  through  London.  At  present  the  cul- 
tivation of  ginger  is  spread  almost  over  the 
whole  sub-tropical  world,  and  the  drug  is  pro- 
duced in  St.  Lucia,  Dominica  and  Africa, 
Cochin-China,  Japan,  etc.  In  Martinique  a 
ginger  is  said  to  be  obtained  by  the  cultivation 
of  Zingiber  Zerumbet,  Rose. 

The  ginger  of  Siam  is  said  to  be  produced 
by  Alpinia  Golan ga,  and  is  the  same  drug, 
therefore,  as  the  Grater  or  Java  Galanga  Root. 
The  large,  ordinary,  preserved  ginger  of  China 
is,  according  to  C.  Ford  (Keio  Bulletin,  1891) 
also  the  product  of  A.  Galanga.  It  is  made 
by  boiling  young,  teuder,  carefully  selected  and 
decorticated  rhizomes  in  syrup.  Preserved  gin- 
ger from  the  West  Indies  is  made  from  the 
official  plant  According  to  Hartwich  and 
Swanlund,  the  rhizome  of  the  Zingiber  Mioga, 
which  is  cultivated  in  ("lima  and  Japan,  has 
a  taste  less  pungent  than  that  of  the  ollicial 
•  !',  and  distinctly  recalling  bergamot.  In 
commerce  the  varieties  of  ginger  are  known 
by  the  jdace  of  their  production.  African 
and  Cochin  ginger  on  an  average  yield  more 
end  volatile  oil  than  do  the  older  varieties.1 

The  recent  root  is  from  one  to  four  inches 
long,  somewhat  tlattened  on  its  upper  and 
under  surface,  knotty,  obtusely  and  irregu- 
larly branched  or  lobed,  externally  of  a  light 
ash  color  with  circular  ruga',  internally  yellow- 
ish white  and  fleshy.  It  sometimes  begins  to 
grow  when  kept  in  a  damp  atmosphere.  The 
common  or  black  ginger  is  of  the  same  general 
shape,  hut  bai  a  dark  ash-colored  wril 
epidermis,  which,  being  removed  in  some  pL 
exhibits  patches  of  an  almost  black  color, 
apparently  the  result  of  exposure.  Beneath  the 
epidermis  is  a  brownish,  resinous,  almost  horny 
cortical  portion.  The  interior  parenchyma  is 
whitish  and  somewhat  farinaceous.  The  powder 
is  of  a  light  yellowish-brown  color.  This 
variety  is  most  extensively  used.  The  Jamaica 
or  white  ginger  is  white  or  yellowish  white  on 
the  outside.  The  pieces  are  rounder  and 
thinner,  and  afford  when  pulverized  a  beautiful 
yellownsh-white  powder. 

The  uncoated  ginger  of  the  East  Indies  resem- 
bles the  Jamaica,  but  is  darker,  being  gray 
rather  than  white.  As  the  Jamaica  commands 
a  much  higher  price  than  even  the  uncoated 
East  India  production,  the  latter  is  occasionally 
altered  to  simulate  the  former.     This  is  some- 


1  For  tables  giving  analyses  of  varieties  of  ginger 
and  for  discussion  of  the  methods  of  discovering  the 
presence  of  spent  ginger  see  The  Analyst,  vol.  xvlli. 
and  xix.  ;  A.  J.  P.,  1881.  894  ;  Bulletin  No.  IS,  Part 
II.  U.  S.  Dept.  of  Agriculture,  1887  ;  P.  J.,  vol.  lxvl. 
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times  done  by  coating  the  exterior  with  calcium 
sulphate  or  carbonate,  sometimes  by  bleaching 
with  the  fumes  of  burning  sulphur  or  in  other 
ways,  by  which  not  only  the  exterior  but  also 
the  internal  parts  are  rendered  whiter  than  in 
the  unprepared  root.  Powdered  ginger  which 
has  been  exhausted  in  the  preparation  of 
essence,  technically  known  as  "  spent  ginger/' 
is  used  to  a  large  extent  in  the  adulteration 
of  powdered  ginger.  Its  detection  without 
assay  of  some  sort  is  almost  impossible,  unless 
so  much  is  present  as  to  sensibly  alter  the 
taste  of  the  powder.  Allen  and  Moor  rely 
upon  the  proportion  of  cold  water  extract 
yielded  and  the  soluble  ash.  Dyer  and  Gilbard 
state  that  the  lixed  ethereal  extract  is  of  little 
value,  on  account  of  its  variability  in  genuine 
ginger,  but  that  the  extract  obtained  by  alcohol 
after  ether  affords  a  valuable  criterion.  In 
genuine  ginger  the  average  yield  is  2.9  per  cent, 
while  in  spent  ginger  it  is  1.2  per  cent.  They 
also  affirm  that  in  genuine  ginger  the  ash  pro- 
duced is  2.7  per  cent.,  in  the  exhausted  ginger 
it  is  0.3  per  cent.  A.  Russell  Bennett  concludes 
that  spent  ginger  can  be  detected  by  noting  the 
alcoholic  and  cold  water  extracts  and  the  solu- 
ble ash,  affirming  that  ginger  should  yield  not 
less  than  5  per  cent,  of  extract  with  90  per  cent, 
alcohol,  8.5  per  cent,  of  cold  water  extract  and 
1.5  per  cent,  of  soluble  ash. 

Properties. — The  U.  S.  Pharmacopoeia  de- 
scribes this  rhizome  as  in  "  laterally  compressed, 
irregularly  branched  pieces;  externally  whitish 
or  pale  buff,  longitudinally  striate;  fracture 
short-fibrous,  mealy,  showing  numerous  small 
oil  and  resin  cells  and  circular  groups  of  fibro- 
vascular  bundles;  odor  agreeably  aromatic; 
taste  aromatic  and  pungent."  U.  S.  The  odor 
of  ginger  is  aromatic  and  penetrating,  the  taste 
spicy,  pungent,  hot,  and  biting.  These  prop- 
erties gradually  diminish,  and  are  ultimately 
lost,  by  exposure.  The  virtues  of  ginger  are 
extracted  by  water  and  alcohol. 

The  peculiar  flavor  of  the  root  appears  to 
depend  on  the  volatile  oil,  its  pungency  partly 
on  the  resinous  or  resino-extractive  principle. 
A  considerable  quantity  of  pure  white  starch 
may  be  obtained  from  it.  The*  volatile  oil,  ex- 
amined by  A.  Papousck,  was  yellow,  of  the 
odor  of  ginger,  and  of  a  hot  aromatic  taste. 
Its  sp.  gr.  was  0.893,  and  its  boiling  point 
246.1°  C.  (475°  F.).  Deprived  of  water  by 
distillation  over  phosphoric  oxide,  it  consisted 
of  carbon  and  hydrogen,  with  the  formula 
CioHie,  and  therefore  belongs  to  the  terpenes. 


Thresh  considers  that  the  essential  oil  is  mainly 
made  up  of  a  hydrocarbon,  C15H24,  or  isomers 
of  it,  which  boil  at  from  245°  to  270°  C. 
(P.  J.,  No.  586,  1881.)  Schimmel  &  Co. 
(April,  1897)  state  that  the  essential  oil  con- 
tains camphene  and  phellandrene,  and  hence 
the  terpenes  have  the  formula  C10H16,  as  first 
stated.  Fliickiger  obtained  from  one  hundred 
and  twelve  pounds  of  Jamaica  ginger  four  and 
a  half  ounces  of  the  oil,  or  about  one-fourth 
of  one  per  cent.  He  states,  however,  that 
Schimmel  &  Co.  of  Leipsic,  informed  him  that 
they  obtained  as  much  as  2.2  per  cent,  from 
good  ginger.  (Pharmacographia,  2d  ed.,  p. 
637.)  H.  von  Soden  and  W.  Rojahn  {Ph. 
Ztg.,  1900,  414)  obtained  a  new  sesquiterpene 
from  oil  of  ginger  by  fractioning  the  saponified 
oil.  They  have  named  it  zingiberene.  It  has 
the  sp.  gr.  0.872  at  15°  C.  Those  pieces  of 
ginger  which  are  very  fibrous,  light  and  friable, 
or  worm  eaten,  should  be  rejected.  The  com-' 
mercial  powder  of  ginger  is  very  frequently 
adulterated,  rice  starch,  powdered  ginger  which 
has  been  exhausted  in  making  preparations,  and 
even  brick  dust  and  chalk,  being  used,  and  the 
loss  of  pungency  made  good  by  the  addition 
of  capsicum  or  mustard. 

Uses. — Ginger  is  a  grateful  stimulant  and 
carminative,  and  is  often  given  in  dyspepsia, 
flatulent  colic,  and  the  feeble  state  of  the  ali- 
mentary canal  attendant  upon  atonic  gout.  It 
is  an  excellent  addition  to  bitter  infusions  and 
tonic  powders,  imparting  to  them  an  agreeable, 
warming,  and  cordial  operation  upon  the  stom- 
ach. Externally  it  is  rubefacient.  Under  the 
name  of  "  Essence  of  Ginger "  cheap  alcoholic 
preparations  of  ginger  have  been  much  sold  and 
used  as  an  intoxicant.  A  number  of  cases  of 
blindness  produced  by  such  use  have  been  re- 
corded, the  amblyopia  having  been  due  to  the 
large  use  of  methyl  alcohol  in  the  making  of 
these  "  essences."  The  infusion  may  be  prepared 
by  adding  half  an  ounce  of  the  powdered  or 
bruised  root  to  a  pint  of  boiling  water,  and 
may  be  given  in  the  dose  of  one  or  two  fluid- 
ounces  (30  to  60  Cc). 

Dose,  ten  to  twenty  grains  (0.65  to  1.3  Gm.). 

Off.  Prep. — Fluidextractum  Zingiberis,  XJ.  8.; 
Infusum  Sennse,  Br.;  Oleoresina  Zingiberis,  U.  8.; 
Pilula  Scillae  Composita,  Br.;  Pulvis  Aromaticus, 
U.  8.  (Br.)  ;  Pulvis  Jalapse  Compositus,  U.  8.; 
Pulvis  Opii  Compositus,  U.  8.;  Pulvis  Rhei  Com- 
positus, U.  8.,  Br.;  Pulvis  Scammonii  Compositus, 
Br.;  Syrupus  Zingiberis,  U.  8.  (from  fluidextraet ) , 
Br.;  Tinctura  Zingiberis,  U.  S.,  Br. 
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DRUGS  AND  MEDICINES  NOT  OFFICIAL 


In  the  present  section  it  is  proposed  to  consider  remedies  which  are  not  recognized  in 
the  United  States  or  British  Pharmacopoeias,  but  which  on  account  of  their  use  in  domestic 
or  professional  medicine,  their  toxic  properties,  their  history,  or  the  probability  that  they 
may  prove  in  the  future  remedies  of  power,  or  valuable  products,  require  notice  in  an 
encyclopedic  work  like  the  United  States  Dispensatory.  The  limit  of  the  present  volume 
forbids  a  complete  description  of  all  these  substances,  but  the  attempt  is  made  to  give  at 
least  the  information  where  to  look  for  an  account  of  almost  everything  used  in  medicine. 
As  the  substances  treated  of  in  this  part  are  not  official,  they  are  not  considered  to  be  of 
as  great  importance  as  those  found  in  Part  I.  and  hence  the  type  and  arrangement  of 
titles  are  different;  experience  has  shown  that  this  method  educates  the  reader  to 
distinguish  between  official  and  unofficial  substances. 


Abrastol.  Asaprol. — Calcium  a-monosulphonate 

CioH6  jgQ 
of  p-naphthol,  )>Ca.      This  is  a  white 

CioH6|OH 

powder,  soluble  in  water  and  alcohol,  and  resem- 
bling the  salicylates  in  its  taste.  It  is  said  to  be 
neutral  in  reaction,  readily  soluble  in  alcohol  and 
water,  and  not  altered  by  heat,  non-irritant, 
slightly  toxic,  well  borne  by  the  digestive  tract, 
and  rapidly  eliminated  by  the  kidneys.  Asaprol 
was  originally  brought  forward  by  A.  Stackler  as 
a  germicide,  antipyretic,  and  antirheumatic,  to  be 
used  in  doses  of  from  fifteen  to  sixty  grains 
(1-3.9  Gm.)  in  rheumatism,  typhoid  fever,  etc. 
(B.  G.  T.,  1892.)  Dujardin-Beaumetz  (Ibid., 
Jan.  1894)  finds  that  when  given  by  the  mouth  to 
rabbits  in  the  dose  of  0.25  gramme  per  kilo  it  has 
no  deleterious  effect,  although  less  than  one 
gramme  per  kilo  proves  fatal.  It  escapes  from 
the  kidneys  in  the  form  of  sulphuric  ether ■naph- 
ihol,  which  is  to  be  recognized  by  the  dark  blue 
coloration  of  the  urine  on  the  addition  of  ferric 
chloride.  In  acute  rheumatism,  Dujardin-Beau- 
metz believes  that  the  remedy  is  equal  to  salicyl- 
ates, and  that  it  has  the  advantage  of  not  pro- 
ducing tinnitus  aurium  or  eruptions  upon  the 
skin.  From  sixty  to  ninety  grains  (3.9-5.8  Gm.) 
may  be  given  daily  in  capsules  or  aqueous  solu- 
tion. Buck  (Ther.  Woch.,  1897)  confirms  the 
value  of  asaprol  in  rheumatism.  Moncorvo  (B.  G. 
T.,  March  and  April,  1895)  recommends  it  in 
chorea  and  in  malarial  diseases.  He  also  affirms 
that,  used  locally,  it  is  an  excellent  antiseptic, 
haemostatic,  and  cicatrizant.  He  uses  it  in 
aqueous  solution,  1  to  4  per  cent.,  or  as  an  oint- 
ment with  vaseline.  He  even  asserts  that  a  1  per 
cent,  solution  applied  to  the  periglotteal  region 
will  rapidly  cure  whooping  cough. 


Abroma.  Abroma  angusta,  L.  f.  (Fam.  Ster- 
culiaceffi.) — Under  the  name  of  Olutkombul,  the 
glutinous  sap  of  this  plant  has  long  been  used  in 
India  in  dysmenorrhea.  According  to  Sircar 
(Indian  Medical  Gazette,  1900)  and  other  Eng- 
lish practitioners,  it  is  a  very  efficient  remedy  in 
congestive  and  neuralgic  dysmenorrhoea  when 
given  in  doses  of  two  drachms  (7.7  Gm.)  at  the 
time  of  the  first  premonitory  pains  and  continuing 
to  the  end.  The  fresh  root  is  sometimes  used. 
Dose,  half  a  drachm   (2  Gm. ).  ' 

Abrus.  Abrus  precatorius,  L.  Jequirity. 
Kunch.  Ratti.  (Fam.  Leguminosse. ) — The  seeds 
of  this  plant,  which  grows  in  India  and  also  in 
Brazil,  are  employed  in  India  as  a  standard 
weight,  and  also  for  criminal  poisoning.  They 
are  said  to  be  inert  when  taken  whole  into  the 
stomach.  They  contain  abric  acid,  C13H24N3O, 
and,  according  to  the  researches  of  Sidney  Martin 
(P.  J.,  Sept.  1887;  Proc.  Roy.  80c,  vol.  xlvi., 
1889),  two  proteid  poisons,  a  paraglobulin  and  an 
albumose  (together  called  abrin) ,  which  are 
almost  identical  in  their  physiological  properties 
with  principles  found  in  snake  venom,  although 
less  powerful.  According  to  Flexner,  the  toxic 
action  of  these  substances  also  closely  resembles 
that  of  true  toxins,  the  most  characteristic  result 
being  focal  necroses  in  various  organs.  Flexner 
suggests  that  these  in  turn  are  due  to  a  lesion  in 
the  blood  vessel  walls  caused  by  the  abrin.  (-/. 
Ex.  M.,  1897,  vol.  ii.)  The  ordinary  lethal  dose 
of  abrin  for  animals  is  said  to  be  0.00001  Gm.  per 
kilo  of  weight.  (Consult  The  Non-Bacillous  Na- 
ture of  Abrus  Poisoning,  J.  H.  Warden  and  L.  A. 
Waddel,  Calcutta,  1884;  Bufalini,  Ann.  di  Chim. 
e  di  Farm.,  No.  2,  1886;  Robert,  W.  M.  Bl., 
Nov.  1889.)  The  root  is  used  as  a  substitute 
for  licorice,  and,  according  to  David  Hooper, 
contains     glycyrrhizin.        (P.    J.,     1894.)        The 
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Abrus. — A  bsinthium. 
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infusion  of  jequirity  was  formerly  used  as  a 
local  remedy  in  granular  conjunctivitis,  pannus, 
trachoma,  and  other  diseases  of  the  eye;  but 
the  preparation  has  been  supplanted  by  a  definite 
solution  of  abrin.  According  to  Ehrlich,  the 
solution  of  abrin  should  not  be  stronger  than 
one  part  in  500,000;  any  increase  of  strength 
must  be  made  with  great  care.  Both  Ehrlich  and 
Calmette  succeeded  in  immunizing  rabbits  against 
abrin,  and  obtained  an  antitoxin  serum.  P.  Ro- 
mer  (Graefe's  Archiv  f.  Ophthal.,  vol.  lii.,  1001) 
has  introduced  two  preparations:  jequiritol,  an 
abrin  solution,  sterilized,  of  four  different 
strengths ;  jequiritol  scrum,  which,  as  commer- 
cially supplied,  has  such  immunizing  power  that 
0.1  (c.  suffices  to  protect  a  white  mouse  from  the 
effects  of  a  hundredfold  lethal  dose  of  jequiritol 
when  the  latter  and  jequiritol  serum  are  injected 
conjointly.  ( For  details  and  methods  of  use,  see 
Th.  M.,  May,  1902:  M.  R.,  1902;  also  Kattwinkel, 
Jequiritol,  Bonn,   1902.) 

Absinthium.  U.  B,  1890.  Wormwood. — *  The 
leaves  and  tops  of  Artemisia  Absinthium.  L. 
(nat.  ord.  Composita?) ."  U.  ti.  1890.  Several 
species  of  Artemisia  have  enjoyed  some  reputation 
as  medicines.  The  leaves  of  A.  Abrotanum,  L.,  or 
xouthnnv <><><l.  are  reported  by  Craveri  to  contain 
a  crystallizable  alkaloid,  abroline ;  they  were 
formerly  employed  as  a  tonic  and  anthelmintic. 
.1.  pontioet,  1...  lias  been  substituted  for  common 
wormwood,  but  is  weaker.  A.  ruhjans.  I...  or  mug- 
WOrt,  lias  been  used  in  <i<rinany  in  epiU 
(homi.  Bad  amnion ho  a.     A.  ludoi leiana.   N'utt..  a. 

native  of  the  southwestern  regioni  < < f  the  United 

es,  has  been   commended   as   ■   -tmmlant   to 

the  hair.     [A.  /.  P.,  1872,  p.  106.)      fa  Chin*,  MOM 

is  prepared  from  A.  ckmontis,  L.,  and    I.  i 

WOrmwood  is  a  perennial  plant,  with  branching, 
round,  and  striated  or  furrowed  items,  which 
rise  two  or  three  feel  in  height,  and  are  panielcd 
at  their  summit.  The  radical  leaves  are  triply, 
those  of  the  item,  doubly  or  simply  pinnatilid. 
The  Moral  leaves  an  lanceolate.  The  tOWSJ 
of  a  brownish  yellow  color,  hemispherical,  pedi- 
celled,  nodding,  and  in  erect  rnrwntrin  The  plant 
is  a  native  of  Europe,  where  it  is  also  culti- 
vated. It  is  among  our  garden  herbs,  and  has 
been  naturalized  in  the  mountainous  districts 
of  New  England.  It  should  be  gathered  m  July 
or  August,  during  flowering.  Leaves  about  •"> 
Cm.  long,  hoary,  silky-pubcs-  cut .  pctiolate, 
roundish-triangular  in  outline;  pinnatcly  two- 
or  three-cleft,  with  the  segments  lanceolate,  the 
terminal  one  spatulate;  bracts  tin  e-i  left  or  en- 
tire; heads  numerous,  about  3  Mm.  long,  sub- 
globose,  with  numerous  small,  pale-yellow  florets, 
all  tubular  and  without  pappus;  odor  aromatic; 
taste  persistently  bitter."  U.  8.  1890.  The 
volatile  oil  {oleum  absinthii)  is  usually  dark 
green,  sometimes  yellow  or  brownish,  having  a 
strong  odor  of  the  plant,  an  acrid  peculiar  taste, 
Rnd  the  sp.  gr.  0.926*  to  9JHSO.  It  is  sometimes 
adulterated  with  alcohol,  oil  of  turpentine,  etc., 
which  lessen  its  specific  gravity.  It  is  com- 
posed of  tltujonc  (absinthol) ,  which  has  the  spe- 
cific gravity  0.92ti.  composition  Ci0Hi60.  boiling 
point  200°  C.  (392°  F.)  to  205°  C,  and  when 
heated  with  phosphorus  pentasulphide  or  zinc 
chloride  yields  cymene  (C10H14);  thujyl  alcohol 
(CioHisO),  both  free  and  as  the  esters  of  acetic, 
isovaleric,  and  palmitic  acids;  phellandrene  and 
possibly  pinene :  cadinene ;  and  a  Hue  oil  of  as 
yet  undetermined  composition.  (Gildemeister 
and  Hoffmann,  Aetherische  Oele,  1899.)     Accord- 


ing to  Braconnot,  wormwood  also  contains  chlo- 
rophyll, albumen,  starch,  saline  matters,  and 
lignin,  malic  and  acetic  acids.  The  cold  infu- 
sion becomes  olive-green  and  turbid  on  the  addi- 
tion of  ferric  chloride,  indicating  the  probable 
existence  of  a  little  tannic  acid.  (Pereira. ) 
The  absinthic  acid  found  by  Braconnot  is  said  to 
be  succinic  acid.  Caventou  first  obtained  ab- 
sinthin  in  an  impure  condition.  (See  U.  S.  D., 
14th  ed.,  p.  5.)  E.  Luck  prepared  pure  ab- 
sinthin  in  1851.  (A.  J.  P.,  xxiii.  358.)  A. 
Kromayer  (A.  Pharm.  (2),  cviii.  129)  gave  to 
absinthin  the  formula  C2oHas04  +  iHaO.  P. 
Senger  (A.  Pharm..  230,  p.  94)  has  obtained  absin- 
thin as  a  yellow  substance  of  an  intensely  bitter 
taste  melting  at  55°  C.  He  gives  it  the  formula 
f  15H20O4  and  considers  it  to  be  a  glucoside,  as  on 
boiling  with  diluted  sulphuric  acid  it  yields  dex- 
trose and  absinthic  acid.  Absinthin  is  soluble  in 
water,  alcohol,  and  ether.  Adrian  and  Trillat  iso- 
lated a  new  crystalline  body  (C63H6i02o)  from 
wormwood  by  treating  an  alcoholic  extract  with 
amyl  alcohol,  the  absinthin  having  been  previously 
removed.  They  also  isolated  another  crystalline 
principle,  anabsinthin.  C18H34O4  ( /'.  ./.,  1899, 
1,  7")).  The  old  salt  of  irormu  nod  (sal  nbsintliii) 
was  impure  potassium  carbonate,  made  from  the 
ashes   of   the   planl. 

Wormwood,  which  was  formerly  in  vogue  as  a 
stomachic  tonic,  antiperiodic,  and  anthelmintic, 
is  at  present  very  seldom  used  by  regular  prac- 
titioners.    The  volatile  oil  is  an  active  nai 

poison.  In  dflgS  and  rabbits  from  thirty  to  lilty 
drops     ll'  of    it     will    cause    trembling, 

stupor,  hebetude,  and  it  may  be  insensibility;  one 
to    two    tluidrachms    (.'1.75-7.5    (Y.)    of    it,    violent, 

epileptiform  convulsions,  with  Involuntary  evacua- 
tions, unconsciousness,  and  stertorous  breathing, 

which    may    or    may    not    end    in    death.       (  V 

B.    Q,    T..'  Mai,    1064;     Bdagnan,    L' Union    lfeo%, 
isi.i;    amory,  n.   '/.  B.  •/..  March,  1868,  p. 

In  man  the  oil  acts  similarly;    a  hah  ounce 
(It    (Y.)    of    it    paused,    in    ■    male   adult,    in 
bility,   com  ulsions,   foaming  at    the   mouth,   and   ■ 

tendencj   to  vomit:  though  the  patient   reo 

under    the    use    of    emetics,    with    Stimulants    and 

demnlosnta.     \L.   L.,   Dec.   <;,    1862.)      According 

to  .1.  L  Coming,  the  volatile  oil  is  a  powerful 
local  snaisthoflo.  Locally  useful  m  rheumatic 
pSTl'ti  Bfthm  and  Robert  allirin  that  the  oil 
escapes  through  the  kidneys  unchanged.  Dote,  of 
wormwood  in  substance,  from  twenty  to  forty 
grains  (1.3-2.6  (Jm.)  ;  of  the  infusion '(one  ounce 
in  a  pint  of  boiling  water),  from  one  to  two 
fluidounees  (10-40  Co.);  of  the  oil,  one  to  two 
minims    (0.06-0.12  Cc). 

Absinthe  is  a  liqueur  containing  oils  of  worm* 
wood,  angelica,  anise,  and  marjoram.  According 
to  Raudrimont  the  absinthe  ordinaire,  contains 
47.66  per  cent,  of  alcohol,  the  demi-fine  60 
per  cent.,  the  fine  68  per  cent.,  and  the  ab- 
sinthe Suisse  80.66  per  cent.  The  preparation, 
if  manipulated  properly,  possesses  naturally  a 
bright  green  color,  brought  to  an  olive-green  by 
slight  addition  of  caramel  coloring;  but  artificial 
coloring  is  often  resorted  to,  and  indigo,  turmeric, 
cupric  acetate,  and  aniline  green  have  been  used 
to  produce  the  proper  shade.  Absinthism  differs 
from  ordinary  alcoholism  in  its  manifestations; 
its  characteristic  symptoms  are  restlessness  at 
night,  with  disturbing  dreams,  nausea  and  vomit- 
ing in  the  morning,  with  great  trembling  of  the 
hands  and  tongue,  vertigo,  and  a  tendency  to  epi- 
leptiform convulsions. 
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Acacia  Bark.  Acaciw  Cortex.  Br.  Add.  Under 
the  name  of  Acacia  Bark  the  British  Addendum 
recognizes  under  one  name  the  dried  barks 
of  the  Acacia  arabica  (Lam.),  Willd.,  and  of  the 
Acacia  decurrens,  Willd.,  or  Black  Wattle  of 
Australia. 

Acalypha.  Br.  Add. — The  fresh  and  the  dried 
herb,  Acalypha  indica,  L.  This  euphorbiaceous 
plant  is  said  to  have  expectorant  and  emetic  prop- 
erties similar  to  those  of  ipecac,  and  also  to 
be  employed  by  the  native  Indian  practitioners  in 
the  form  of  the  fresh  leaves  as  a  poultice  for 
ulcers,  and  as  a  suppository  for  constipation  in 
children.  The  Succus  Acalypha?,  Br.  Add.,  is  pre- 
pared by  adding  one  volume  of  90  per  cent,  alcohol 
to  three  volumes  of  the  juice  expressed  from  fresh 
leaves,  with  subsequent  nitration.  It  is  given  in 
doses  of  from  one  to  four  fluidrachms  (3.75-15 
Cc. ).  The  liquid  extract  (Extractum  Acalypha 
Liquidum,  Br.  Add.),  made  with  a  menstruum  of 
90  per  cent,  alcohol,  is  given  in  doses  of  from  five 
to  thirty  minims   (0.3-1.8  Cc). 

Acetal.  C6Hi402  or  CH3CH  ( 0C2H6 )  2— Ethyli- 
dene  diethylic  ether,  a  limpid  liquid  boiling  at 
104°  to  106°  C.  (219°-223°  F.),  sparingly  soluble 
in  water,  readily  soluble  in  alcohol,  is  stated  to  be 
narcotic  in  the  dose  of  thirty  minims  ( 1.8  Cc). 

Aceto»Ortho=Toluid.  c;H7.NH.C2H30.— Color- 
less needles,  easily  soluble  in  hot  water,  alcohol, 
and  ether;  powerfully  depressant  to  animal  tem- 
perature, although  feebly  poisonous.  (E.  Bar- 
barini,  T.  Mod.,  1892,  532.) 

Acetophenone.  Hypnone.  Phenyl-methyl- 
ketone,  C8H80  or  C6H6C0.CH3. — A  colorless 
liquid,  boiling  at  200°  C.  (392  F.),  having  a  very 
tenacious,  persistent  odor,  recalling  that  of  bitter 
almonds,  not  inflammable,  not  soluble  in  water 
or  in  glycerin,  but  very  soluble  in  alcohol,  ether, 
chloroform,  petroleum  benzin,  and  also  certain 
oils,  especially  that  of  sweet  almonds.  It  is 
made  by  distilling  a  mixture  of  calcium  ace- 
tate and  benzoate.  Originally  proposed  as  a 
hypnotic  by  Dujardin-Beaumetz,  it  has  been 
shown  by  the  concordant  researches  of  Laborde, 
Grasset,  Mairet,  and  Combemale  to  be  very 
uncertain  as  a  hypnotic  and  very  toxic  in  its 
action  on  the  lower  animals.  The  researches  of 
Regnier,  confirmed  by  Kamensky,  have  demon- 
strated that  it  acts  powerfully  on  nutrition, 
rapidly  lessening  the  haemoglobin  in  the  blood  and 
causing  loss  of  weight.  In  agreement  with  this, 
it  has  been  found  to  be  in  man  an  uncertain 
hypnotic.  Norman,  however,  claims  excellent  re- 
sults from  hypodermic  injections  of  from  five  to 
twelve  minims  (0.3-0.7  Cc.)  in  insanity  (J.  M. 
8.,  xxxiii.).  Dose,  from  three  to  ten  minims 
(0.2-0.6  Cc),  although  Rey  has  given  as  much 
as  twenty-three  grains  (1.5  Gm.)  without  pro- 
ducing sleep. 

Acetophenone-Paramidophenol  Ether.— This 
substance,  prepared  by  G.  Vignolo,  has  been  stud- 
ied physiologicallv  bv  F.  Badano  (Arch.  I.  C.  M., 
xxxvi.  1897),  who  finds  that  it  powerfully  re- 
duces bodily  temperature  by  lessening  the  heat 
production;  that  in  poisonous  doses  it  causes 
the  formation  in  the  blood  of  methaamoglobin,  and 
kills  by  respiratory  paralysis. 

Acetopyrine.  Antipyrinoz  Acetyl-sahcylas. 
This  occurs  as  a  white  crystalline  powder,  having 
an  odor  resembling  acetic  acid;  sparingly  soluble 
in  cold  but  freely  in  warm  water;  freely  soluble 
in  alcohol,  chloroform,  and  in  warm  toluol;  less 
so  in  ether  and  in  petroleum  benzin-  It  was  origi- 
nally introduced  into  medicine  by  Winterberg  and 


Braun  (W.  K.  W.,  1900,  No.  39)  as  combining 
the  activities  of  antipyrine  and  salicylic  acid,  into 
which  substances,  according  to  W.  Meitner  (St. 
P.  M.  W.,  xx.  1900),  it  is  broken  up  in  the  stom- 
ach; the  acetyl-salicylic  acid  undergoing  further 
decomposition  in  the  intestines.  Acetopyrine  has 
been  much  used  as  an  analgesic  in  migraine, 
sciatica,  neuritis,  and  also  as  an  antipyretic  in 
typhoid  and  other  low  fevers.  It  has  also  been 
employed  as  an  antirheumatic,  especially  in  sub- 
acute and  chronic  cases.  Goldmann  (All.  W.  M. 
Z.,  April,  1901)  claims  that  it  is  valuable  in 
bronchitis;  and  Bolognesi  (B.  G.  T.,  March, 
1901)  recommends  it  in  gonorrhoea.  Its  physi- 
ological and  therapeutic  activities  are  prob- 
ably those  of  its  constituents.  It  may  be  given 
in  doses  of  five  to  ten  grains  (0.32-0.65  Gm.), 
in  capsules  or  suspended  in  water,  and  repeated 
up  to  thirty  grains  (2  Gm.)  in  the  twenty-four 
hours  when  necessary.  In  fevers  two  doses  may 
be  given  two  hours  apart  about  the  time  of  the 
exacerbation. 

Acetylene.  C2H2. — Acetylene  was  first  pre- 
pared by  Berthelot,  who  obtained  it  by  passing  the 
electric  spark  between  carbon  points  in  an  atmos- 
phere of  hydrogen.  It  is  now  prepared  on  a  large 
scale  by  the  decomposition  of  carbides  like  cal- 
cium carbide  with  water  according  to  the  re- 
action : 

C2Ca  +  2H20  =  C2H2  +  Ca  (OH)  2 
The   product   so   obtained   is   almost   always   con- 
taminated with  phosphine,  and  this  should  always 
be  removed   by  washing  the  acetylene  with   bro- 
mine water. 

Calcium  carbide,  CaC2,  is  prepared  by  melting 
a  mixture  of  powdered  lime  and  coke  dust  in  an 
electrical  furnace.  It  is  a  grayish-brown,  dense 
substance  having  a  crystalline  metallic  fracture 
and  the  specific  gravity  of  2.26.  It  evolves  a 
peculiar  odor  when  exposed  to  the  atmosphere, 
due  to  the  action  of  moisture  which  causes  partial 
decomposition  with  the  production  of  acetylene. 
When  exposed  to  the  air,  in  lumps,  it  becomes 
coated  with  a  layer  of  calcium  hydroxide,  which 
to  a  great  extent  protects  the  interior  of  the 
lumps  from  further  deterioration.  Calcium  car- 
bide is  not  inflammable  and  one  pound  if  cure 
yields  5.9  cubic  feet  of  acetylene  gas  at  18*  C. 
The  production  of  calcium  carbide  in  the  United 
States  in  1904  was  31,642,000  pounds,  valued  at 
$1,088,420. 

Acetylene  is  a  colorless  gas  of  ethereal  odor, 
slightly  soluble  in  water,  more  readily  in  alcohol 
and  ether,  and  most  abundantly  in  acetone.  It 
burns  ordinarily  with  a  very  smoky  flame,  but 
from  a  burner  with  a  fine  slit  gives  a  clear  white 
flame.  It  forms  an  explosive  mixture  with  air, 
also  a  series  of  explosive  acetylides  with  copper, 
silver,  and  other  metals. 

According  to  Mosso  and  Ottolengui  (Rendiconti 
Delia  R.  Accademia  del  Lincei.,  1896)  acetylene 
gas  is  an  active  poison,  causing  death  in  the  dog 
in  about  one  minute  through  respiratory  failure, 
and  always  producing  a  fatal  result  when  present 
in  the  air  in  more  than  twenty  per  cent.  Rose- 
mann  (A.  E.  P.  P.,  xxxvi.  1895)  asserts  that  its 
toxic  properties  are  very  feeble,  and  that  it  has 
no  action  upon  haemoglobin. 

In  Moissan's  experiments  from  40  to  79  per 
cent,  of  the  vapor  was  necessary  in  the  air 
breathed  before  toxic  manifestations  were  pro- 
duced (C.  R.  A.  8.,  cxxi),  while  Oliver  found 
that  no  symptoms  were  caused  so  long  as  even  a 
moderate  amount  of  atmospheric  air  was  main- 
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tained  with  the  vapor,  and  when  the  animal 
was  made  to  breathe  pure  acetylene  gas  the  symp- 
toms were  very  similar  to,  if  not  identical  with, 
those  of  asphyxiation.     (B.  M.  J.,  i.  1898.) 

Acetylphenylhydrazin.  C6H6NH,XH.CH3C0. 
This  substance,  first  introduced  into  medicine  in 
an  impure  form,  under  the  name  of  pyrodin,  has 
since  been  used  in  an  alleged  pure  condition  under 
the  name  of  hydracetin.  It  is  chemically  closely 
allied  to  acetanilide,  differing  solely  in  the  pos- 
session of  one  imido-group  (NH)  ;  it  is,  as  indi- 
cated by  its  name,  hydrazin  in  which  hydrogen 
atoms  are  replaced  by  phenyl  and  acetyl.  It  is 
made  by  heating  together  phenyl  hydrazin  and  glac- 
ial acetic  acid,  and  purifying  the  product  by  re- 
crystallization.  It  forms  colorless,  inodorous 
crystals,  melting  at  128.5°  C.  (263°  F.),  soluble 
in  fifty  parts  of  water  and  readily  soluble  in  alco- 
hol. Guttmann  (Pr.  M.  W.,'  1889)  demon- 
strated that  this  substance  is  a  powerful  poison. 
seven  and  a  half  grains  (0.5  Gra.)  being  sufficient 
to  kill  a  rabbit,  with  a  remarkable  destruction  of 
the  red  blood  cells.  He  found  it  a  powerful  anti- 
pyretic, in  doses  of  from  one  and  a  half  to  two  and 
a  half  grains  (0.096-0.1G  Gm.|,  but  believes  it 
to  be  a  very  dangerous  remedy  on  account  of 
its  action  on  the  blood.  Externally  he  O 
end  it  to  be  safe,  and  allied  to  pyrogallic  acid 
in  its  influence  upon  skin  diseases;  but  I 
(/,.  //.,  1890)  ha-  1MB  very  violent  poison- 
ing from  the  UM  of  a  10  per  cent,  ointment, 
without  benefit  to  the  peoriaeie.  <>n  the  other 
hand,  Lemoine  (Ii.  .1/..  L880)  finds  ii,  in  - 
of  three-fourths  of  a  grain  (0.048  Qm.),  I  val- 
Uahle     remedy     in     the     1  reat  DM  lit     of     hectic    frrrr 

of  phthisic,  reducing  the  temperature  and  check- 
ing Bight  sweats.  When  the  dOM  of  two  and  a 
half  grains   ( D.H  Qm.  i   par  i  %  k> 

lent    synip'  apt   to  l>e  produced. 

Achillea.   V.   8.    L870. — The   flowering   bo] 
Achillea  Millefolium,  E.     Milfoil,  or  yarrow,  is  a 
P' k -nnial  herb,  rary  common  i><iih  in  Europe  and 

America.  It  is  from  a  fool  to  eighteen  inches 
high,  and  is  specifically  distinguished  bj  its  doubly 
pinnate,  downy,  minutely  divided  leave,  with  lin- 
ear, dentate,  macronate  diriskma,  from  which  it 
derived  the  name  of  milfoil,  by  its  furrowed  stem 
and  involucre,  and  by  its  dense  corymbs  of  whitish 
flowers,  which  appear  throughout  the  rammer, 
from  June  to  September.  The  whole  herb  is 
medicinal.    Achillea  nobilit,  L..  and  .1.  mooohata, 

Jaoq.,   or    Ira    of    Europe,    are    sometimes    n  ■ 
substitutes    f<.r    A.    MUU  fahum. 

Both  the  flowers  and  leavee  of  A.  Millefolium 
have  an  agreeable,  though  feeble  aromatic  odor, 

which  continues  after  drying,  and  a  bitterish, 
astringent,  pungent  taste.  The  aromatic  proper- 
ties are  strongest  in  the  flowers,  the  sstringeacy  in 

the  leaves.  The  plant  contains,  besides,  a  blue  vol- 
atile oil,  tannin,  and  a  peculiar  principle,  achil- 
Irin,  which  was  discovered  by  Zanon.  (Ann.  Ch. 
Ph.,  lviii.  21.)  As  analyzed  by  von  Planta 
{Ann,  Ch.  Ph.,  civ.  1870  1  its  formula  is 
C20H38N2O16.  It  occurs  in  a  brownish-red  mass  of 
a  strongly  bitter  taste,  soluble  in  water,  more 
feebly  in  alcohol,  and  not  at  all  in  ether.  Achilleic 
acid,  also  discovered  by  Zanon.  is  affirmed  by 
Hlasiwetz  to  be  identical  with  aconitic  acid.  The 
oil,  which  may  be  obtained  separately  by  distilla- 
tion with  water,  has  a  beautiful  azure-blue  color, 
and  the  peculiar  flavor  of  milfoil.  Schimmel  &  Co. 
(Ber.  d.  Chem.  Got.,  1894.  p.  50)  found  its  most 
important  constituent  to  be  cineol,  CioHisO.  The 
high     boiling     blue  portion     is     probably     identi- 


cal with  the  azulein  of  chamomile  oil.  Ivain, 
C24H42O6,  has  also  been  isolated;  it  occurs  as 
a  dark  yellow  resinous  mass,  insoluble  in  water, 
readily  soluble  in  alcohol,  and  producing  an 
intensely  bitter  solution. 

The  active  principles  of  the  drug  are  extracted 
both  by  water  and  alcohol.  A.  Millefolium  is  a 
mild  aromatic  sudorific  tonic  and  astringent,  and 
is  sometimes  used  in  acute  suppression  of  the 
menses,  in  the  form  of  a  hot  infusion.  Dose, 
from  four  to  six  fluidounces  (120-180  Cc.)  ; 
the  volatile  oil  has  been  used  in  doses  of  twenty 
or  thirty  drops  (1.0-1.5  Cc).  Pappi  states  that 
achillein  given  in  divided  doses  up  to  from  thirty 
to  seventy-five  grains  (2-5  Grn.)  causes  marked 
irregularitv  of  the  pulse. 

/XHCaH40(CHa) 

Acoine.  HC1.C=XC6  H4  0(Ca  H6) 
\XHC6H40(CH3). 
Di-para-anisyl-mono-para-phcnctyl-guanidine  Hy- 
drochloride.— A  white  crystalline  powder,  soluble 
in  water  (six  parts  to  one  hundred).  It  is  in- 
compatible with  iodine  or  alkaline  iodides.  Acoine 
was  introduced  as  a  local  anaesthetic  by  Troll- 
denier  (Th.  J/.,  xiii.;  also  Zcit.  T.  M..  1901). 
It  has  been  specially  used  by  the  opht halmolo- 
in  a  1  per  cent,  aqueous  solution,  stronger 
solutions  being  very  irritant  or  even  corrosive. 
It  is  not  absorbed  through  a  normal  conjunc- 
tiva, but  when  the  epithelial  covering  is  de- 
ll, or  when  the  drug  is  injected  into  the 
sub-conjunct  i\  al  tissues,  it  is  said  to  acl  more 
powerfully  than  cocaine,  and  to  be  specially  effi- 
111  in  the  relief  of  deep  seated  ocular  pains. 
It  is  also  actively  germicidal,  the  1  per  «<nl . 
solution  remaining  free  from  bacteria.  Acoine 
has  aKo  bean  u--. .]  with  asserted  excellent  results 
in   dentistry  and   in  operations   upon   the 

For    dental    purposes    a    2    per    cent,    solution    is 

preferred.    One  par  seat,  of  common  salt  should 

be  added  to  hypodermic  solutions,  which  are  pref- 
erably made  with  distilled  water. 

Acrolein.     Acrylic  Aldehyde.     CHi  =  CH.CHO. 

Acrolein   is  a    fluid   which  emits  an   intensely    pun 
^'ent    odor,    i-    soluble    in    two    or    three    parts    of 
water,  and  boils  at  52.5°  C.   (120.5°  E. ) .     If   1 

!  by  E.  Koch  and  <;.  Puehi   [Ob.  /<.,   L800, 
^\\i.)   to  be  11  valuable  bactericide,  but   its  exceed- 
ingly disagreeable  odor  and  tendency  to  undergo 
mposition    will    probably   prevent    its    coming 
into 

Actaea.  Aetata  spicata,  L.  Banebcrry.  Herb 
topher.  Iiarfix  Christophoriana.  Racine  de 
^<iini  Ohrietophe,  Er.  Ohrietophevmrz,  Wolfs* 
wurz,  a. — This  ii  a  perennial,  herbaceous  plant 
lam.  Eanunculacea' 1  growing  in  the  woods  of 
mountainous  regions  from  .Japan  to  (  Vntral  Europe 
OS  well  as  in  Siberia.  Its  dark-brown,  bitterish, 
somewhat  acrid  root  resembles  that  of  Hclleborus 
niger,  for  which  it  is  said  to  be  occasionally  sub- 
stituted, it  is  an  active  emefo-purgative,  capable 
of  producing  when  in  overdose  dangerous  effects. 
There  are  two  American  species  which  probably 
have  medicinal  properties  similar  to  those  of  A. 
spicata, — namely,  A.  alba  (L. ),  Mill.,  or  white 
cohosh,  and  A.  rubra  (Ait.),  Willd.,  or  red  cohosh, 
distinguished  by  the  color  of  their  berries.  (Proc. 
A.  Ph.  A.,  1858.) 

Actinomeris.  Actinomeris  helianthoides,  Nutt. 
Gravel  Weed.  Diabetes  Weed.  (Syn.,  Verbesina 
helianthoides.)  (Fam.  Composite. ) — The  root  is 
said  to  be  largely  used  in  Upper  Georgia  in 
dropsy  and  chronic  cystitis.  Dose  of  infusion 
(ounce  to  a  pint),  one  fluidounce  (30  Cc). 
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Adansonia.  Adansonia  digitata,  L.  Baobab. 
A  tree  of  enormous  magnitude,  belonging  to  Bom- 
bacace&.  It  is  a  native  of  Africa,  extending  quite 
through  that  continent  from  Senegal  to  Abyssinia, 
and  has  been  introduced  into  the  West  Indies.  The 
leaves  and  bark  of  this  tree  abound  in  mucilage, 
and  have  little  odor  or  taste.  By  the  Africans  the 
leaves  are  used  as  a  diaphoretic,  and  the  subacid 
pulp  of  the  fruit  in  dysentery.  Under  the  name 
of  cream-opt  art  ar  tree  various  trees  whose  fruit 
contains  or  has  been  supposed  to  contain  potassium 
bitartrate  are  spoken  of  in  books.     The  most  im- 

Eortant  of  these  is  the  Adansonia  Qregorii,  F. 
Luell.,  of  North  Australia.  Another  cream-of- 
tartar  fruit  is  yielded  by  a  tree  of  South  Africa, 
which,  according  to  E.  M.  Holmes,  is  probably  the 
Adansonia  madagascariensis,  Baillon.  This  fruit 
has  been  examined  by  E.  J.  Millard  (P.  J., 
April,  1890),  who  found  that  it  contains  no  cream 
of  tartar  at  all.  It  is  probably  identical  with  a 
cream-of-tartar  fruit  examined  by  F.  L.  Slocum. 
(A.  J.  P.,  1880.)  It  is  worthy  of  remark  that 
Heckel  and  Schlagdenhauffen  (Nouv.  Rem.,  xxi. 
487)  have  found  in  the  fruit  of  the  Adansonia 
digitata,  or  the  baobab  tree,  as  much  as  2  per 
cent,  of  free  tartaric  acid  and  12  per  cent,  of 
potassium  bitartrate.  Duchassaing  of  Guade- 
loupe, West  Indies,  and  Pierre  of  France, 
commend  the  bark  of  A.  digitata  highly  as  an 
antiperiodic.  (A.  G.  M.,  3e  Ber.,  xxiii.  535.)  It 
is  said  to  be  acceptable  to  the  stomach,  and  to 
produce  no  other  observable  physiological  effect 
than  increase  of  appetite,  increased  perspiration, 
and  perhaps  diminished  frequency  of  pulse.  An 
ounce  may  be  boiled  in  a  pint  and  a  half  of  water 
to  a  pint,  and  the  whole  taken  in  a  day.  (J.  P.  C, 
3e  ser.,  xiii.  412  and  421.) 

Adenanthera.  Adenanthera  pavonina,  L.  Zanga- 
vara. — Rochebrune  (Toxicologic  Africaine)  states 
that  he  has  obtained  from  this  plant  a  crystalline 
principle  which  resembles  in  its  activity  physo- 
stigmine,  but  does  not  affect  the  muscles. 

Adenia.  Adenia  venenata. — A  climbing  pas- 
sion-flower of  Africa,  said  by  Schweinfurth  to  be 
used  as  a  vesicant.     (P.  J.,  March,  1874.) 

Adhatoda.  Br.  Add.  (Nat.  Ord.  Acanthaceae.) 
The  fresh  and  the  dried  leaves  of  Adhatoda  vas- 
ica,  Nees.  (Justicia  Adhatoda,  L.)  "The  fresh 
leaves  are  five  or  six  inches  (about  twelve  and 
a  half  to  fifteen  centimetres)  long  and  an  inch 
and  a  half  (nearly  four  centimetres)  broad, 
lanceolate,  entire,  taper-pointed,  smooth  on  both 
sides.  The  dried  leaves  are  of  a  somewhat  dark 
green  color  which  becomes  much  lighter  when  the 
leaves  are  powdered.  They  have  a  strong  char- 
acteristic tea-like  odor  and  a  bitter  taste."  The 
leaves  are  stated  to  contain  an  alkaloid,  vasicine, 
and  an  organic  acid,  adhatodlc  acid  (see  Pharma- 
cog.  Indica,  vol.  iii.).  Vasicine,  isolated  by 
Hooper,  is  soluble  in  water,  sparingly  in  benzin 
and  carbon  disulphide,  readily  soluble  in  ether 
and  chloroform.  The  claim  is  made  for  it  that 
it  exerts  a  powerful  toxic  influence  upon  lower 
forms  of  vegetable  and  animal  life,  and  is  not 
poisonous  to  the  higher  animals.  The  leaves  are 
stated  to  be  actively  poisonous  to  frogs  and  are 
considerably  used  in  India  as  an  expectorant  and 
antispasmodic,  especially  in  the  treatment  of 
asthma.  The  Br.  Add.  recognizes  the  liquid  ex- 
tract (Extractum  Adhatodce  Liquidum,  Br.  Add.), 
made  with  alcohol  and  given  in  doses  of  from 
twenty  to  sixty  minims  (1.3-3.75  Cc.)  ;  the  freshly 
expressed  juice  (Succus  Adhatoda,  Br.  Add.), 
dose,  from  one  to  four  fluidrachms  (3.75-15  Cc.)  ; 


the  tincture  (Tinctura  Adhatoda?,  Br.  Add.),  dose, 
from  one-half  to  one  fluidrachm   (1.8-3.75  Cc). 

Adiantum.  Maidenhair. — Tradition  has  at- 
tached to  various  species  of  this  genus  of  ferns 
properties  according  to  which  it  is  valuable  in 
chronic  pulmonic  catarrhs,  as  well  as  in  other 
conditions.  A.  pedatum,  L.,  of  America;  A.  Capil- 
lus-Veneris,  L.,  of  Europe;  A.  lunulatum,  Burni., 
of  India,  are  the  most  important  of  these  alleged 
medicinal  species.  The  European  species  is  some- 
times employed  on  the  Continent  as  an  emmena- 
gogue  under  the  name  of  polytrichi,  polytrichon, 
or  kalliphyllon,  and  is  given  in  the  form  of  in- 
fusion, sweetened  with  sugar  or  honey,  and  a 
syrup  prepared  from  it  is  said  to  be  popular  in 
France  under  the  name  of  sirop  de  capillaire,  offi- 
cial in  the  Codex. 

Adonis.  Adonis  vemalis,  L. — This  ranuncula- 
ceous  plant  of  Northern  Europe  and  Asia  has  long 
been  used  as  an  abortifacient,  while  its  rhizome 
sometimes  occurs  in  commercial  black  hellebore  as 
an  adulteration.  Linderos  examined  the  leaves 
and  found  in  them  10  per  cent,  of  aconitic 
acid.  (Ann.  Ch.  Ph.,  1876,  340.)  Cervello,  in 
1882,  obtained  from  the  plant  a  glucoside,  to 
which  he  gave  the  name  of  adonidin.  For  im- 
proved method  of  preparation,  see  P.  J.,  vol. 
xvi.  145,  and  A.  J.  P.,  1887,  609.  This  glucoside 
occurs  in  the  form  of  a  somewhat  hygroscopic, 
canary-yellow  powder  of  an  intensely  bitter  taste; 
soluble  in  water,  alcohol,  and  in  amyl  alcohol :  in- 
soluble in  anhydrous  ether,  chloroform,  oil  of 
turpentine,  and  petroleum  benzin.  Its  reaction  is 
neutral.  It  reduces  Fehling's  solution,  if  pre- 
viously heated  with  a  few  drops  of  hydrochloric 
acid.  It  exists  in  small  quantities  in  all  portions 
of  the  plant.  For  further  details  as  to  reactions, 
see  P.  J.,  xv.  145.  Podwyssotzki  found  com- 
mercial samples  of  adonidin  to  be  mixtures  of  the 
active  principle  with  other  constituents  of  the 
plant.  He  gives  the  name  of  picroadonidin  to 
the  active  principle,  which  he  describes  as  an 
amorphous  glucoside  having  an  excessively  bitter 
taste,  possessing  the  properties  of  a  cardiac  poison 
in  the  highest  degree,  and  being  easily  soluble  in 
water  and  alcohol  and  entirely  soluble  in  ether. 
(P.  J.,  xix.  1888,  346.)  According  to  Cervello 
( A.  E.  P.  P.,  xv. ) ,  adonidin  exists  also  in  the  Adonis 
cupaniana  of  Southern  Europe,  and  F.  Borgiotti 
affirms  the  value  of  A.  cestivalis,  L.,  in  heart  affec- 
tions. (D.  M.  Ztg.,  Aug.  1888.)  Tahara  as- 
serts that  the  glucoside  of  Adonis  autumnalis,  L.,  is 
distinct,  and  calls  it  adonin  (C24H40O9)  (Ber.  d. 
Chem.  Ges.,  xxiv.),  while  Y.  Inoko  (A.  E.  P. 
P.,  xxviii.)  affirms  that  the  glucoside  of  A.  amu- 
rensis  of  Japan  is  also  peculiar,  and  assigns  to  it 
the  formula  C20H40O9,  allied  to  adonidin,  but 
much  less  powerful. 

Merck  has  described  an  additional  crystalline 
principle,  which  fuses  at  102°  C.  (216°  F.),  is  very 
soluble  in  water  and  warm  alcohol,  and  crystallizes 
in  clear  needle-like  prisms.  It  has  a  neutral  re- 
action, does  not  reduce  Fehling's  solution,  and  is 
not  colored  brown  by  alkalies.  Its  analysis  seems 
to  indicate  a  formula  C5H12O5,  and  Merck  con- 
siders that  it  is  a  hitherto  undescribed  pentatomic 
alcohol,  and  calls  it  adonite.  Whether  it  be  iden- 
tical with  the  adonidulcite  announced  in  a  pre- 
liminary communication  by  Podwyssotzki  shortly 
before  his  death,  Merck  is  not  able  to  state,  as 
no  details  of  fusing  point,  formula,  or  chemical 
reactions  were  given  by  the  former.  (If.  Bull., 
Jan.  1893.)  E.  Fischer  (Ber.  d.  Chem.  Ges.,  1893, 
633)     confirms    the    formula    C6Hi205    given    by 
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Merck,  as  well  as  the  statement  that  it  is  a  penta- 
tomic  alcohol ;  by  oxidation  with  sodium  hypobro- 
mite  it  is  changed  into  ribose,  C5H10O5,  which 
treated  with  sodium  amalgam  again  yields  adonite. 

According  to  Cervello  and  H.  A.  Hare,  adonidin 
at  first  slows  the  action  of  the  frog's  heart,  in- 
creasing at  the  same  time  the  force  of  the  systole, 
and  finally  produces  arrest.  Hare  states  that  this 
arrest  is  diastolic;  Cervello,  that  it  is  systolic. 
Both  experimenters  found  that  in  mammals  adon- 
idin increases  very  markedly  the  arterial  press- 
ure while  decreasing  the  pulse  rate,  and  that 
after  toxic  doses  the  primary  rise  is  followed  by 
a  marked  fall  of  arterial  pressure,  with  irregu- 
larity of  the  heart's  action.  The  primary  rise  of 
the  pressure  appears  to  be  chiefly  cardiac,  al- 
though there  is  some  reason  for  supposing  that 
the  drug  does  exert  some  influence  upon  the  vaso- 
motor system.  The  first  slowing  of  the  pulse 
was  found  by  Hare  to  be  due  to  stimulation  of 
the  Inhibitory  nerves,  as  it  was  prevented  by  their 
previous  section,  while  finally  the  fall  of  pressure 
was  at  least  in  great  part  owing  to  the  vaso- 
motor   palsy. 

In  1879  Bubnow  introduced  adonis  vernalis  as  a 
WTJ  valuable  cardiac  stimulant,  and  a  numli.i  di 
papers  have  been  published  with  the  genera)  eon 
OOrdanl  statements  that  the  action  of  the  drug 
resembles  that  of  digitalis,  but  that  it  is  more 
prompt  and  with  less  cumulative  tendency.  It 
docs  not  appear  to  be  superior  to  digitalis  in  diu- 
retic action,  and  in  ram  -  so  much 
vomiting  and  di&rrhOM  that  it  cannot  be  used 
(Lublinskj  and  Uuchard).  In  a  case  reported  by 
Dm  and,  in  which  three  grain-  (0.2  QflB.)  of  adonis 
were  given  by  mi-take  every  half  hour,  violent  vom- 
iting and  diarrheal  were  the  most  troublesome 
symptoms.      Notwithstanding   the    many    favorable 

report*  adonis  pernalis  do  ■  to  have  boom 

into    general     use     in     the    treatment     of     OOTSMM 

dfopeiee.       The    statements    of    Beehterew,    that 

adonis  vcinalis  is  useful  in  epifofMy  In  conjunct  ion 

with  bromides,  is  continued  by  Gianni,  who  found 

Oil  the  other  hand  that,  given  by  itself,  adonis 
had  no  influence.  The  infusion,  four  to  eight 
paits    in   one   hundred   and   eighty   parts  of    water. 

was    administered    bj     Bubnow    in    tablespoonfn] 

1  i;>  <  v.  1  (loses  every  two  hours.    Durmnd  gives  the 

rfoei    of  adonidin  as  one  third   of  a  grain    (u.OiJl 

On.),  repeated  at  intervals  of  three  or  four  hours. 

/Esculus.  fforse ehettnui.-    This  genus,  which  ii 

generally  recognized  by  botanists  as  belonging  to 
a  natural  order  of  its  own,  contains  about  fifteen 
species,  t  he  1110-t  famous  of  which  is  the  true  horse- 
chestnut  l.llsculus  II ipi'oidstditiun,  L.I,  said  to 
have  been  originally  a  native  of  Asia,  but  intro- 
duced about  the  middle  of  the  sixteenth  century 
into  Europe,  whence  it  has  spread  to  this  country. 
It  is  to  this  species  that  this  article  especially 
applies,  though  it  is  probable  that  any  medicinal 
properties  which  the  tree  may  have,  are  shared  by 
the  other  species  of  the  genus.  The  fruit  or  nut 
abounds  in  starch,  but  its  bitter,  disagreeable 
taste  has  prevented  its  general  use  as  a  food, 
although  as  long  ago  as  1850  starch  was  made 
from  it  in  France,  and  recently  a  pleasant  and 
nutritious  article  of  diet  is  said  to  have  been 
prepared  by  removing  its  bitter  principle  by 
means  of  alcohol.  In  the  leaves  Rochleder  found 
quercitrin,  and  a  bitter  principle,  esculin;  and 
in  the  capsules  of  the  fruit  a  peculiar  acid,  cap- 
sulcesic  acid  (J.  P.  C,  May,  1859;  Aug.  1860). 
( For  Rochleder's  method  of  extracting  esculin,  see 
U.  S.  D.,  18th  edition;   for  a  second  process,  see 


A.  J.  P.,  xliv.  400.)  Esculin  is  in  shining  white, 
prismatic  crystals,  inodorous,  bitter,  but  slightly 
soluble  in  cold  water,  more  soluble  in  boiling  water, 
and  very  readily  so  in  boiling  alcohol  and  in  alka- 
line solutions.  Its  solution  is  precipitated  by  lead 
subacetate,  and  its  formula,  according  to  SchirT,  is 
CisHieOg.  When  treated  with  dilute  sulphuric  acid, 
it  is  converted  into  grape  sugar  and  a  substance 
called  esculetin,  C9IL3O4,  which  is  now  known  to  be 

O  —  CO 
a    dioxycoumarin ,    C6li2(0H)a<f  I     •       Tan- 

\CH=CH. 
nin  is  found  in  all  parts  of  the  tree,  including  the 
leaves  as  well  as  the  bark  and  fruit.  According 
to  Rochleder,  when  pure,  it  is  white  and  soluble 
in  water,  alcohol,  and  ether;  becomes  red  by  the 
absorption  of  oxygen;  colors  ferric  salts  green, 
but  violet  on  the  addition  of  a  little  alkali ;  fluo- 
rescent when  it  is  in  alkaline  solution;  in  concen- 
trated solution  is  precipitated,  at  least  partially, 
by  sulphuric,  hydrochloric,  and  metaphosphoric 
acids,  while  acetic  acid  is  opposed  to  this  result, 
and  forms  also,  with  potassium  and  sodium  sul- 
phites and  ammonium  sulphide,  precipitates  which 
axe  readily  dissolved  by  dilute  acetic  acid.     (J. 

I'.  0,  Jan.  1868,  72.)  The  powdered  kernel 
of  the  nut  is  a  sternutatory.  The  extract  of  the 
wood  i-  said  to  be  used  in  dyeing  silk  black.  The 
fixed  oil,  extracted   from  the  kernels  by  ether,   has 

been  stnnloyed  in  Prance  as  ■  topical  remedy  in 
rheumatism ;  and  the  bark  as  an  ant  ipeiiodie  in 
dosea  of  half  an  ounce  (10  Gm.)  in  the  twentj 
four  hours,  given  in  the  form  of  decoction.  In  the 
United  Stall's  a  decoction  of  the  leaves  is  popu- 
larly employed   for   whooping  cough,  and   to  the 

themselves,    when   "carried    in    the   pocket    of 
the    patient,"    is    attributed    the    marvellous    prop 

of  curing  htmorrhoUt,    Esculin  has  also  been 

successfully    administered     in    malarial    <lis<>nl<>\, 

in  fifteen -lam  ii  Ghn.)  doses  repeated  onee  dur- 

the  intern.  inn,  '/'//<(.,   L859,   1800.) 

fruit    ot    the   Mmmlu*  I'm  ki,   i...   or   /.'<</ 

hurl. i  in-  of   the   Southern    United    Si  ud   f>> 

be  an  active  oonvulaant.    B.C.  Batcheloi  |  V.J.  P., 

xlv.     114  1     found    in    the    cotyledons    ot     tin- 
about  2f  ]x-r  cent,  of  a  peculiar  gluooaide.      I 
lus  glabra,  Willd..  the  Ohio  Bvokeye,  It  asserted 

to  be  useful  in  portal  congestion.  (Y.  I'.,  ii.  21.) 
/Hthusa.  Mthuoa  Cynapium,  L. —  Poisonous 
properties  have  been  alternately  attributed  and 
denied  to  this  British  plant.  (See  /'.  ./.,  18T4, 
202;   Nov  .   I860,  428.) 

Agaric.  Touohu <,<,<l.  Spun!..  Tindor,  Fun- 
gus Uuriout  Purging  Agaric.  Agaric  blanc,  Agaric 
purgatif,  Vr.  Larchcnschvcamm,  G. — The  term 
kgaric  is  more  properly  applied  to  the  fungi  of 
the  genus  Agaricus.  White  agaric,  however,  or 
purging  agaric  of  medical  writers  {agaricus 
albas),  is  referred  to  I'olyporus  officinalis,  Fries 
(Boletus  I.aricis,  Jacquin;  B.  purgans,  Persoon), 
which  is  found  upon  the  old  trunks  of  the  Euro- 
pean larch  and  upon  Larix  sibirica,  Ledebour,  of 
Asia.  It  is  of  various  sizes,  from  that  of  the  lit 
to  that  of  a  child's  head,  or  even  larger,  hard  and 
spongy,  externally  brownisli  or  reddish;  but,  as 
found  in  commerce,  it  is  deprived  of  its  exterior 
coat,  and  consists  of  a  light,  white,  spongy,  some- 
what farinaceous,  friable  mass,  which,  though 
capable  of  being  rubbed  into  powder  upon  a 
sieve,  is  not  easily  pulverized  in  the  ordinary 
mode,  as  it  flattens  under  the  pestle.  That 
which  is  most  esteemed  is  said  to  be  brought 
from  Siberia;  but  it  is  probably  produced 
wherever     the      European     larch     grows.      Wm. 
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M.  McPheeters  (St.  L.  M.  S.  J.,  x.  421)  found 
a  specimen  brought  from  the  Rocky  Mountains 
decidedly  cathartic  in  doses  of  twenty-four  grains 
(1.6  Gm.).  An  agaric  growing  on  the  Larix 
leptolepis,  and  used  in  Japan  as  a  sacred  medicine 
under  the  name  of  Toboshi  or  Eburiko,  has  been 
found  by  Y.  Inoko  to  contain  agaric  acid. 
(Sei-I-Kwai,  April,  1891.)  Agaric  has  a  sweetish 
very  bitter  taste.    Agaric  acid,  as  described  by  Hof- 

meister,  has  the  formula  Ci4Ha7(OH)^  pqojt  -f- 

H2O.  The  pure  acid  forms  a  white,  silky,  lustrous 
powder,  only  slightly  soluble  in  cold  water,  but 
moderately  soluble  in  hot  water.  From  this 
hot  solution  the  acid  separates  out  on  cooling  in 
a  finely  crystalline  state.  It  fuses  at  140°  C. 
(284°  F.).  According  to  J.  Schmieder,  agaric 
contains  a  small  amount  of  a  soft  resin,  C16H20O4, 
extracted  with  petroleum  benzin,  and  from  4  to  6 
per  cent,  of  a  fatty  body,  which  is  made  up  of  1. 
agaricol,  CioHi60,  fusing  at  223°  C. ;  2.  phy- 
tosterin,  C26H44O;  3.  solid  hydrocarbons,  CaaEUe 
and  C29H64;  4.  cetyl  alcohol,  CieHae.OH;  5.  a 
liquid  aromatic  alcohol,  C9H18O;  6.  a  fatty  acid, 
C14H24O2;  and  7.  ricinoleic  acid,  Ci8H3403. 
(Schmidt,  Lehrbuch  der  Pharm.  Chem.,  ii.,  3te 
Auf.,  1528.)  J.  D.  Riedel  has  produced  two  phe- 
netidides  of  agaric  acid,  for  which  antipyretic 
and  anhidrotic  properties  are  claimed.  (Ph.  Ztg., 
xlvii.) 

Medicinal  Properties. — The  physiological  proper- 
ties of  agaric  are  not  well  known.  In  overdose  it 
is  said  to  cause  purging.  Under  the  name  of 
agaricin  an  impure  alcoholic  extract  of  agaric  has 
been  much  used,  in  doses  of  from  one  to  three 
grains  (0.065-0.2  Gm.)  three  times  a  day, 
against  colliquative  sweats.  It  is  certainly  a 
valuable  remedy,  free  from  danger,  and  effective, 
although  it  has  some  tendency  to  produce  purging. 
Agaricinic  or  agaric  acid  was  found  by  Hofmeistar 
to  act  upon  the  lower  animals  as  an  anhidrotic, 
and  unless  in  enormous  doses  to  have  little  other 
influence  except  as  an  irritant  to  the  gastro- 
intestinal canal.  Doses  of  from  one-sixteenth  to 
one-third  of  a  grain  (0.0039-0.021  Gm.)  were  well 
borne  by  phthisical  patients,  and  promptly  con- 
trolled the  night  sweats.  (A.  E.  P.  P.,  xxv.) 
Kohler,  Combemale,  Klemperer,  and  other  clini- 
cians have  confirmed  these  results,  and  it  would 
seem  that  the  acid  is  one  of  the  most  certain  reme- 
dies of  its  class,  and  may  be  used  almost  indefi- 
nitely without  affecting  the  general  system.  Dose, 
from  one-third  to  three-fourths  of  a  grain  (0.021- 
0.048  Gm.),  given  in  pill  three  times  a  day.  A 
tincture  of  the  agaric  of  the  Canadian  larch  has 
been  used  successfully  in  rheumatism  by  J.  A. 
Grant.  (British- Am.  Journ.,  April,  1862.)  For 
study  of  the  precipitate  found  in  tincture  of  Bole- 
tus Lai'icis,  see  Proc.  A.  Ph.  A.,  1889,  194. 

Thoerner  obtained  from  Agaricus  atramentosus 
crystalline,  dark-brown  scales,  which  he  believed 
to* be  dioxykinon.  (Ber.  d.  Chem.  Oes.,  1878,  533.) 
According  to  T.L.Phipson,  Agaricus  ruber  contains 
a  rose-red  coloring  matter,  ruberin,  which  appears 
bright  blue  by  transmitted  light;  being  soluble 
in  water,  it  is  washed  out  of  the  head  of  the  fun- 
gus by  a  heavy  fall  of  rain.  Ether  extracts  from 
the  fungus  a  vellowish-white  alkaloid,  agary- 
thrine,  which  has  a  bitter,  afterwards  burning 
taste,  somewhat  like  aconitine;  its  chloride  is 
soluble,  but  the  sulphate  insoluble  in  water,  the 
latter  dissolving  in  alcohol;  it  dissolves  m  nitric 
acid  with  red  color,  and  is  colored  red  by  chlori- 
nated lime  and  afterwards  bleached.    On  agitating 


the  solution  of  the  alkaloid  with  ether,  it  is  oxi- 
dized by  the  air  to  a  red  coloring  matter,  which 
is  probably  the  cause  of  the  red  color  of  the  sur- 
face of  the  fungus.     (Chem.  News,  1882,  199.) 

Fungus  chirurgorum.  Boletus  chirurgorum, 
Wundschwamm,  G. — Surgeon's  agaric  is  the  pro- 
duct of  Polyporus  fomentarius  (L. ),  Fries,  which  is 
found  upon  the  oak  and  beech  trees  of  Europe.  It 
is  shaped  somewhat  like  the  horse's  foot,  with  a 
diameter  of  from  six  to  ten  inches.  It  is  soft  like 
velvet  Avhen  young,  but  afterwards  becomes  hard 
and  ligneous.  It  usually  rests  immediately  upon 
the  bark  of  the  tree,  without  any  supporting  foot- 
stalk. On  the  upper  surface  it  is  smooth,  but 
marked  with  circular  ridges  of  different  colors, 
more  or  less  brown  or  blackish;  on  the  under,  it 
is  whitish  or  yellowish,  and  full  of  small  pores; 
internally  it  is  fibrous,  tough,  and  of  a  tawny- 
brown  color.  It  is  composed  of  short  tubular 
fibres  compactly  arranged  in  layers,  one  of  which 
is  added  every  year.  The  best  is  that  which 
grows  on  the  oak,  and  the  season  for  collecting 
it  is  August  or  September.  It  has  neither  taste 
nor  odor.  Among  its  constituents,  according 
to  Bouillon-Lagrange,  are  extractive,  resin  in  very 
small  proportion,  nitrogenous  matter  also  in 
small  quantity,  potassium  chloride,  and  calcium 
sulphate,  and  in  its  ashes  are  found  iron,  and 
calcium  and  magnesium  phosphate.  It  is  pre- 
pared for  use  by  removing  the  exterior  rind  or 
bark,  cutting  the  inner  part  into  thin  slices,  and 
beating  these  with  a  hammer  until  they  become 
soft,  pliable,  and  easily  torn  by  the  fingers.  In 
this  state  it  was  formerly  much  used  by  surgeons 
for  arresting  hemorrhage,  being  applied  with 
pressure.  P.  ignarius  (L.),  Fries,  and  P.  mar- 
ginatus,  Fries,  yield  similar  products. 

When  prepared  polyporus  (so-called  agaric)  is 
steeped  in  a  solution  of  nitre,  and  afterwards 
dried,  it  constitutes  spunk,  punk,  or  tinder,  the 
amadou  of  the  French,  which  occurs  in  fiat  pieces, 
of  a  consistence  somewhat  like  that  of  very  soft, 
rotten  buckskin  leather,  of  a  brownish-yellow  color, 
capable  of  absorbing  liquids,  and  inflammable  by 
the  slightest  spark.  It  is  said  to  be  prepared  also 
from  various  other  species  of  Polyporus,  as  P. 
ungulatus,  P.  ribis,  etc. 

Agathin.  C6H4(0H).CH  =  N.N(CHa).C«H6. 
Salicyl-a-methyl-phenyl-hydrazine. — This  is  ob- 
tained by  the  reaction  of  salicylic  aldehyde  upon 
a-methyl-phenyl-hydrazin.  It  is  a  colorless  or 
greenish-white  crystalline  substance,  without  odor 
or  taste,  is  insoluble  in  water,  soluble  in  alcohol 
and  ether,  and  melts  at  74°  C.  It  was  proposed 
as  a  remedy  by  Israel  Roos,  and  is  said  by 
E.  Rosenbaum  to  act  like  salicylic  acid.  Al- 
though excellent  results  (see  D.  M.  Ztg.,  1892, Nos. 
50,  93)  have  been  claimed  for  it  in  neuralgia  and 
rheumatism,  without  unpleasant  effects  other  than 
headache,  in  trials  by  H.  C.  Wood  it  did  not 
seem  serviceable.  Dose,  from  eight  to  ten  grains 
(0.5-0.65  Gm.). 

Agave.  Agave  americana,  L.  American  Agave. 
American  Aloe.  Maguey.  (Fam.  Amaryllida- 
cese.) — An  evergreen  succulent  plant,  indigenous  to 
Florida,  Mexico,  and  other  parts  of  tropical  Amer- 
ica, and  largely  cultivated,  chiefly  for  hedges,  in 
the  south  of  Europe,  especially  in  Spain.  Al- 
though the  Agave  americana  is  the  best  known 
form,  botanists  have  described  of  the  genus  one 
hundred  and  fifty  species,  about  one-half  of  which 
are  indigenous  to  Mexico,  and  many  of  which  con- 
tribute to  the  economic  products  produced  in  that 
country  from  the  agave  plant.     The  number  of 
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these  products  is  very  great.  Sisal  grass  or  sisal 
hemp  and  Tampico  hemp  are  the  most  important 
of  the  various  fibres  obtained  from  the  agave 
leaves,  though  a  number  of  other  forms  are  locally 
known  in  Mexico.  From  a  number  of  species  of 
Agave  are  produced  in  Mexico  large  quantities 
of  fermented  liquors,  known  as  pulque,  and  dis- 
tilled liquors  known  as  mescal  or  tequila.  All 
of  the  pulque  agaves  have  thick  leaves.  When 
they  are  about  to  bloom  the  central  bud  is  cut 
out,  leaving  a  large  cavity  into  which  the  sap 
(aguamiel  or  honey  water)  exudes  rapidly.  At 
first  clear  green,  yellowish  or  whitish,  this  sap 
soon  by  fermentation  becomes  milky  and  acquires 
a  cider-like  taste  or,  if  the  process  is  allowed  to 
go  on,  is  rapidly  converted  into  vinegar.  Pulque 
is  said  to  contain  about  7  per  cent,  of  alcohol,  and 
is  very  largely  used  as  a  beverage  by  the  Mexicans, 
but  its  odor  and  taste  are  disagreeable  to  unaccus- 
tomed palates.  The  juice  has  in  it  an  optically 
inactive  reducing  sugar,  agavose,  C12H22O11.  The 
leaves  and  roots  and  stocks  of  the  agave  contain 
saponin  and  are  used  in  Mexico  in  the  place  of 
soap.  The  fresh  juice  is  said  to  be  laxative, 
diuretic,  and  emmenagogue,  and  in  doses  of  two 
fluidounces  (GO  Cc. )  useful  in  scurvy.  The  leaves 
are  said  to  be  used  as  counter-irritants,  and  Lenoble 
has  found  in  them  an  acrid  volatile  oil  (J.  J'.  ('., 
xv.).  Agave  Hum  has  been  compared  to  gum 
arabic.  but  differs  in  containing  a  much  larger 
proportion  of  lime,  and  in  being  only  partially 
soluble  in  water,  the  soluble  portion-  1 
Ming  pure  gum.  but  the  larger  insoluble  portions 
having  all   the  characteristics  of  bas-orin. 

Agave  virginica.  1...  which  gTOWl  in  our  South 
ern  States,  and  is  known  in  South  Carolina  by  the 
name  of  rati Usnnke'a  master,  has  a  very  bitter 
root,  which  is  used,  in  the  form  of  tincture,  in 
coltc.      (Robert   King   Raid,   hi.  Ihs  .    ls4H.) 

Agelaea.    Agelaa  Lowterafcrt,  Plaav-  Under  the 

name  of  VvphanMuhi,  Soandrou,  \  ah/mainti,  this 
African  plant  is  used  as  an  antihlenorrhagic  Ac 
cording  to  Rochebrune  {Toxicologic  Afrimuu)  it 
contains   a   poisonous  glucoside,  agclcrt< 

Ageratum. — Ageratum  conyzoidt  s,  L,  a  Hrazil- 
ian  plant  commonly  known  in  cultivation  as 
ageratum  I  Fain.  Oompotite),  is  said  by  Marker 
Smith  [O,  J).,  May  15,  IKTtij  to  be  usi-,1  m  an 
cnimcnagogue. 

Agopyrin. — Thil  is  said  to  be  a  mixture  1.1 
salicm.  ammonium  chloride,  and  cinchonine  sul- 
phate.    It  has  been  exploited  as  an  antipyretic. 

Agrimonia.  Agrimoma  hujmtorui,  L.  Common 
Agrunony.  Herba  Agrimonice.  Aigremoine,  Eu- 
patoire  des  Orecs,  Fr.  Odermcennig,  Leber  khtti.  <; 
(Fam.  Rosacea1.) — This  species  of  agrimony  is  a 
perennial  herb,  inhabiting  Asia,  Europe,  and  North 
America.  Its  stem,  which  rises  from  one  to  three 
feet  in  height,  is  hairy,  furnished  with  inter- 
ruptedly pinnate  leaves,  and  terminated  by  a 
long  simple  spike  of  yellow  flowers.  Both  the 
herb  and  root  have  been  employed.  A  volatile 
oil  may  be  obtained  from  the  plant  by  distilla- 
tion. Agrimony  is  a  mild  astringent.  Dose,  one 
drachm  (3.9  Gm.)  or  more.  (See  16th  ed.  U. 
S.  D.) 

Agurin. — This  substance,  which  consists  of  five 
parts  of  theobromine-sodium  and  two  of  sodium- 
acetate,  is  a  white  powder  of  slightly  bitter  taste, 
freely  soluble  in  water.  It  is  alleged  that  it 
is  less  irritant  and  more  actively  diuretic  than 
theobromine.  The  powder  should  be  taken  in  dilute 
solution  in  doses  of  ten  to  fifteen  grains  (0.65-1 
Gm.)   three  or  four  times  a  day. 


Ailanthus.  Ailanthus  glandulosus,  Desf.  Tree 
of  Heaven.  Chinese  Sumach.  Tree  of  the  gods. 
Gbtterbaum,  G. — This  well-known  shade-tree  be- 
longing to  the  Fam.  Simarubaceae,  in  its  general 
aspect  and  the  character  of  its  foliage  appears  like 
a  gigantic  sumach,  and  was  at  one  time  considered 
to  be  a  Rhus.  In  France  it  is  cultivated  for  the  sake 
of  its  leaves,  upon  which  the  Chinese  silk-worm  is 
fed,  and  is  known  by  the  name  of  Japan  varnish 
(vernis  de  Japon),  from  its  having  been  mistaken 
for  the  true  Japan  varnish  tree,  which  is  a  spe- 
cies of  Sumach.  (P.  J.,  vii.  370.)  According 
to  Hetet,  the  bark  is  an  active  vermifuge. 
When  in  powder  it  is  of  a  greenish-yellow  color, 
a  strong,  narcotic,  nauseating  odor,  in  its  recent 
state,  and  of  a  strongly  bitter  taste.  When 
chewed,  it  is  said  to  produce  a  general  uneasi- 
ness, a  sense  of  increasing  weakness,  dazzling, 
cold  sweats,  with  shivering  and  a  sensation  of 
nausea.  It  has  been  found  to  contain  lignin, 
chlorophyll,  a  yellow  coloring  principle,  a  gelati- 
nous substance  (pectin),  a  bitter  substance,  an 
odorous  resin,  traces  of  a  volatile  oil,  a  nitrog- 
enous fatty  matter,  and  several  salts.  F.  ll. 
I>avis  detected  traces  of  a  crystallizable  organic 
acid,  but  no  alkaloid  or  glucoside.  (.1.  J.  /'., 
Bj  the  action  of  alcohol,  there  is 
obtained  from  the  bark  an  olrorcsin  which  1M 
the  consistence  of  tar.  a  very  dark  greenish  brown 
color,  and  in  a  high  degree  the  odor  and  taste 
of  the  burk.  Hetet  found  the  bark  to  produce 
in  dogs  copious  stools  and  the  discharge  <>t  worms. 
The  resin  purged,  but  randy  acted  as  an  anthel- 
mintic. The  vapors  of  the  volatile  oil,  according 
to  Hetet.  cuuse  in  man  vertigo,  cold  sweat-,  ami 
vomiting,  though  none  of  the  preparations  ot  thl 
l.ark  have  that  effect  when  taken  internally.  The 
powdOWd  bark  bus  been  used  successfully  against 
the  tu/K  worm.  DOCS,  from  seven  to  thirty  grains 
(0.45-2.0  Gm.).  The  oleoresin  produces  the  same 
effect  in  a  somewhat  smaller  dose,  and  keeps 
better  than  the  bark,  which  loses  its  powers  with 
/*.  ('..  Mars.  I860,  163.)  in  China  the 
bark  is  \.iy  popular  as  a  remedy  in  dysentery 
and  other  bo  in  I  complaints.  (A.  J.  P.,  1874,  276; 
P.  ./..  vii.  :)72.) 

In  India  the  bark  of  the  Ailanthus  excelsa, 
Roxb.,  is  used  as  a  bitter  tonic.  It  occurs  in 
rough,  dirtj  green  pieces.  Narayan  Daji  found  in 
it  a  bitter  uncrystallizable  principle  and  a  bitter 
nitrogenous  acid,  ailanthic  acid,  to  which  be  at- 
tributes medicinal  virtues.  (P.  «/.,  Aug.  1870,  Oct. 
1876,  June,  1877.)  ThiB  acid  is  not  used  medic- 
inally  in  this  country. 

Airol.  Bismuth  Oxyiodogallate.  CellafOHJa 
BiOHl  l.— Liidy  describes  it  as  a  grayish- 
green,  unirritating,  tasteless,  and  odorless  pow- 
der which  is  a  basic  combination  of  bismuth, 
oxygen,  iodine,  and  gallic  acid,  containing  in 
100  parts  44.6  parts  of  bismuth  trioxide  and 
24.3    parts   of   iodine. 

When  airol  is  brought  in  contact  with  surgical 
secretions  it  becomes  red  from  the  liberation  of 
iodine.  According  to  the  researches  of  Carl  S. 
Haegler  (Bruns,  B.  k.  Ch.,  xv.  1896),  it  is  about 
as  feeble  a  germicide  as  is  iodoform,  but  as  in  the 
case  of  iodoform  the  substances  liberated  by  its 
decomposition  in  wounds  are  actively  germicidal. 
It  has  been  largely  used  as  a  local  remedy  in  all 
cases  for  which  iodoform  has  been  employed, 
having  the  superiority  over  that  substance  of 
being  nearly  free  from  "odor.  It  does  not  irritate, 
but  rapidly  desiccates  ulcerated  surfaces.  Theo- 
retically, in  overdose  it  should  produce  symptoms 
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of  both  bismuth  and  iodoform  poisoning,  but  in 
the  only  case  of  poisoning  by  it  which  we  have 
found  recorded  the  symptoms  of  bismuth  poisoning 
followed  the  injection  into  the  cavity  of  an  ab- 
scess of  nine  and  a  half  fluidrachms  (35  Cc.)  of  its 
10  per  cent,  glycerin  solution  (Nemmer).  Haegler 
took  fifteen  grains  (1  Gm.)  of  airol  in  the  course 
of  three  days  without  the  production  of  any  dis- 
agreeable symptoms.  Brum'  Paste,  which  has 
been  much  used  in  various  skin  diseases  and 
ulcerations,  is  made  according  to  the  following 
formula;  airol,  one  part;  mucilage,  two  parts; 
glycerin,  two  parts;  argilla  alba  (kaolin),  sufficient 
to  make  a  soft  paste.  If  the  paste  becomes  too 
dry,  use  glycerin;  if  it  be  too  soft,  kaolin  may 
be  added.  No  metal  instruments  should  be  em- 
ployed in  preparing  the  paste,  since  many  metals 
liberate  iodine  from  airol.  For  the  same  reason, 
no  water,  only  glycerin,  should  be  used  in  the 
preparation.  The  paste  is  preserved  in  well- 
stoppered  glass  or  porcelain  jars,  which  are  to  be 
kept  closed.     (See  Cataplasma  Kaolini,  p.  306.) 

Injected  into  the  peritoneal  cavities  of  the 
lower  animals  in  the  dose  of  from  one  to  two 
grammes  per  kilo,  airol  causes  clonic  convul- 
sions, with  coma,  nephritis,  and  fatty  degenera- 
tion of  the  liver.  It  is  insoluble  in  ordinary 
menstrua,  but  may  be  dissolved  in  alkaline 
solutions  or  in  diluted  mineral  acids,  and,  like 
iodoform,  can  be  used  for  the  production  of 
antiseptic  gauze  or  other  dressings.  It  may  be 
used  as  a  powder  or  as  a  10  to  20  per  cent,  salve, 
which  should  be  prepared  with  lard  or  vaseline 
free  from  water,  since  with  water,  airol  undergoes 
rapid  decomposition.  The  10  per  cent,  glycerin 
solution  has  been  much  employed  for  tuber- 
cular and  other  abscesses.  It  has  been  used  in 
the  form  of  suppositories  made  with  cacao  butter, 
with  alleged  excellent  results,  in  metritis,  vagini- 
tis, rhinitis,  etc.,  and  its  emulsion  has  been  in- 
jected into  cold  abscesses. 

Ajuga. — Of  this  genus  A.  Chamcepitys  (L), 
Schreb.,  or  Ground  Pine;  A.  reptans,  L.,  Moun- 
tain Bugle,  or  Common  Bugle;  and  A.  pyramid- 
alis,  L.,  all  of  them  European  species,  the  last 
naturalized  in  America,  have  been  used  in  medi- 
cine, and  are  probably  mild  astringents  and 
tonics.  The  ground  pine  is  said  to  contain  a  vola- 
tile oil,  and  has  been  used  to  some  extent  in 
amenorrhcea  and  in  various  forms  of  rheumatism, 
in  doses  of  from  one  to  two  drachms  (3.9-7.7 
Gm.).  Ajuga  Iva  (L.),  Schreb.,  of  Sardinia,  is 
said  to  be  a  depressomotor,  an  active  bactericide, 
and  an  anti periodic.     (A.  I.  B.,  xxxiv.) 

Akazga.  Boundou.  Quai.  Ikaga.  Icaya  —  An 
ordeal  poison,  largely  used  in  a  district  on  the 
west  coast  of  Africa,  extending  far  into  the  inte- 
rior, north  and  south  of  the  equator.  It  occurs 
in  bundles  consisting  usually  of  long,  slender, 
crooked  stems,  with  the  root  generally  attached; 
sometimes  of  the  branches,  but  seldom  of  the 
whole  plant.  This  is  about  six  feet  high,  with  a 
vellowish-orange  bark,  in  some  parts  light  red, 
and  covered  by  a  gray  efflorescence.  The  leaves 
are  opposite,  oval-acuminate,  with  a  linear  pro- 
longation at  the  end  more  than  an  inch  long.  The 
precise  botanical  character  of  the  plant  is  un- 
known, but  it  is  thought  to  belong  to  one  of  the 
Loganiaceai.  Thomas  R.  Fraser  found  in  the 
plant  an  alkaloid,  akasgine.  It  is  colorless,  crys- 
tallizable  with  difficulty,  soluble  in  60  parts  of 
cold  absolute  alcohol,  16  parts  of  official  alcohol, 
130  parts  of  anhvdrous  ether,  and  13,000  parts  of 
water  at  15.5°  C.   (60°  F.).     It  is  freely  soluble 


in  chloroform,  carbon  disulphide,  benzene,  and 
ether  of  sp.  gr.  0.735.  The  alcoholic  extract  or 
the  alkaloid  acts  on  the  system  similarly  to  nux 
vomica.  (Chem.  News,  Oct.  18,  1867,  203;  see 
also  A.  J.  P.,  March,  1867.) 

Alangine. — This  alkaloid,  according  to  Scheriff, 
occurs  in  the  bark  of  the  stem  and  root  of 
Alangium  Lamarckii,  Thwaites  (Karangohim 
Lam.  (Thwaites),  Kze.).  It  is  very  bitter,  soluble 
in  alcohol,  chloroform,  and  acetic  ether,  but  insol- 
uble in  water.  In  small  doses  it  acts  as  a  febri- 
fuge; in  etoses  of  fifty  grains  (3.2  Gm.)  it  is  emetic. 

Alanin  Mercury.  Eydrargyri  Amidopropionas. 
Hydrargyrum  Amidopropionicum. — Lucca  asserts 
that  this  compound  may  be  administered  inter- 
nally or  subcutaneously,  in  doses  of  0.10  Gm., 
with  great  advantage  over  other  antisyphilitics. 
To  prepare  "  alanin  mercury,"  crystallized  amido- 
propionic  acid  is  dissolved  in  water,  heated  to 
boiling,  and  mercury  added  as  long  as  it  is  dis- 
solved. The  filtrate  is  rapidly  evaporated,  and 
the  compound  then  separates  in  white  crystalline 
needles. 

Albargin.  Gelatose  Silver. — This  substance, 
which  is  a  compound  of  silver  and  gelatose,  is  a  yel- 
lowish bulky  powder  which,  in  either  cold  or  warm 
water,  freely  forms  neutral  dialyzable  solutions. 
It  contains  15  per  cent,  of  silver.  It  affects  albu- 
min slowly  and  also  precipitates  cocaine  solutions, 
but  may  be  used  with  the  alkaloid  providing 
the  double  solution  be  freshly  prepared  at  the 
time  of  administration.  It  is  not  quickly  reduced 
by  light,  but  should  be  preserved  in  amber-colored 
bottles.  It  was  introduced  by  Bornemann  (Ther. 
Geg.,  March,  1901)  for  the  treatment  of  gonor- 
rhoea,. When  there  is  much  irritation,  the  1  per 
cent,  aqueous  solution  may  be  injected  four  or  five 
times  a  day;  in  more  chronic  conditions  the  solu- 
tion should  be  2  per  cent. 

Alboferine. — A  light-brown,  odorless,  non-hy- 
groscopic and  permanent  powder,  freely  dissolving 
in  cold  water  and  possessing  a  slightly  saline  taste. 
Its  composition  is  stated  to  be  as  follows:  albu- 
min, 90.14  per  cent.;  iron,  0.68  per  cent.;  phos- 
phorus, 0.32  per  cent.;  amido  nitrogen,  0.13  per 
cent.,  and  mineral  substances,  9.5  per  cent.  This 
preparation  has  been  recommended  by  a  number 
of  German  clinicians  as  a  good  ferruginous  tonic 
in  anaemia,  scrofulosis,  rickets,  and  other  diseased 
conditions.  Dose,  for  a  child,  fifteen  to  forty-five 
grains  (1-3  Gm.)  ;  for  adults,  forty-five  to  sev- 
enty-five grains   (3-5  Gm.)   a  day. 

Alchemilla.  Alchemilla  vulgaris,  L.  Lady's 
Mantle.  (Fam.  Rosacea.) — This  astringent,  bit- 
terish perennial  European  herb  was  formerly  em- 
ployed in  diarrhoea.  By  the  ancients  it  was  highly 
esteemed;  extraordinary  powers  were  ascribed  to 
it  by  the  alchemists.     (P.  J.,  1885,  791.) 

Alcornoque. — For  an  account  of  this  bark, 
which  has  long  since  fallen  into  entire  neglect, 
see  16th  edition  U.  S.  D.,  p.  1545. 

Aldehyde.  C2H4O.  Acetic  Aldehyde.  Acetalde- 
hyde.  Aldehyde  acitique  (vinique),  Fr. — Alde- 
hyde is  a  generic  term  understood  by  chemists 
to  apply  to  a  class  of  bodies  holding  an  inter- 
mediate position  between  the  alcohols  and  the 
acids  derived  from  them  by  oxidation.  Acetic 
aldehyde  is  always  meant  when  the  term  alde- 
hyde is  used  by  itself.  The  word  means  alcohol 
deprived  of  hydrogen  (alcohol  dehydrogenatum) . 
(Liebig.)  Aldehyde  may  be  prepared  in  many 
ways,  usually,  however,  by  the  oxidation  of  alco- 
hol in  some  form.  W.  and  R.  Rodgers  (J.  P.  C, 
40,  248)    give  the  following:     1  part  of  alcohol 
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sp.  gr.  0.842,  and  1  part  of  potassium  dichromate, 
are  introduced  into  a  large  tubulated  retort, 
and  1£  parts  of  sulphuric  acid  dropped  in  through 
the  tubulure.  Sufficient  heat  is  evolved  to  start 
the  distillation,  but  heat  must  be  applied  to- 
wards the  end.  The  distillate  is  slightly  con- 
taminated with  acetic  acid.  If  the  aldehyde 
be  desired  pure,  the  distillate  is  to  be  mixed 
with  twice  its  volume  of  ether,  surrounded  with 
cold  water,  and  dry  ammoniacal  gas  passed  in 
to  saturation.  Aldehyde-ammonia  crystallizes 
out.  This  is  to  be  decomposed  in  a  retort  by  a 
mixture  of  3  parts  of  sulphuric  acid  and  4  parts 
of  water,  and  the  distillate  rectified  and  dried 
by  contact  with  calcium  chloride.  Aldehyde  is 
a  colorless,  mobile,  inflammable  liquid,  having  a 
decidedly  pungent,  ethereal,  and  suffocating  odor. 
Its  sp.  gr.  is  0.790,  and  boiling  point  22°  C.  (71.6° 
F. ).  It  mixes  in  all  proportions  with  water,  alco- 
hol, and  ether,  and  is  rapidly  converted  into  acetic 
acid  on  exposure  to  the  air,  through  absorption 
of  oxygen.  It  possesses  very  marked  anti-putres- 
cent  properties,  meat  being  preserved  for  months 
by  its  2  per  cent,  aqueous  solution.  The  intoxi- 
cation caused  by  it  in  animals  is  characterized 
by  a  very  great  loss  of  sensibility.  It  appears  to 
paralyze  the  vagi,  although  its  cardiac  action  is 
comparatively  feeble.  Upon  the  respiration  it 
exerts  a  most  powerful  influence,  in  small  doses 
quickening  it,  in  larpe  doses  depressing  it.  The 
temperature  is  much  diminished.  Applied  locally 
aldehyde  is  very  irritating.  [M.  T.  <!..  Sept. 
1875.) 

lodtildehydc  may  be  made  by  mixing  topcthcr 
iodine,  iodic  acid,  and  a  solution  of  aldehyde 
and  separating  bv  adding  water.  (See  paper  by 
P.  Chautard,  /'.  •'/..  1886,  224.) 

Aletris.  A  letris  farinasa.  L  Btttr  OnSW.  Maz- 
1U.7  BUur.  Mealy  Starwort.  Coin:  Rant.  Aletris 
fnriiMu.r.  Fi .  M(hlu/c  Ah  Ins,  (i.  (Kam.  Lilia- 
cea\ ) — An  indigenous  perennial  plant,  the  Leaves 
of  which  spring  immediately  from  the  root, 
and  spread  on  the  ground  in  the  form  of  a  star. 
The  root,  which  was  formerly  included  in  the 
U.  S.  secondary  list,  is  small,  crooked,  branched, 
blackish  externally,  brown  within,  and  intensely 
hit  tor.  The  bitterness  is  extracted  by  alcohol,  and 
the  tincture  becomes  turbid  upon  the  addition  of 
water.  The  decoction  is  moderately  bitter,  but 
much  less  so  than  the  tincture.  It  affords  no  pre- 
cipitate with  the  salts  of  iron.  (Bipclow.)  In 
small  doses  of  about  ten  grains  (0.86  Gin.)  it 
appears  to  be  a  simple  bitter  tonic.  In  very  larpe 
doses  it  is  said  to  be  cathartic  and  emetic.  It  has 
been  employed,  with  asserted  benefit,  in  colic, 
dropsy,  and  chronic  rheumatism.  Alctrin,  a  resin- 
oid,  is  prepared  by  exhausting  the  drug  with 
alcohol  and  evaporating  the  percolate  to  dryness, 
treating  with  water,  and  drying  the  residue.  It 
is  asserted  to  be  a  uterine  stimulant  in  doses  of 
from  one  to  two  grains   (0.065-0.13  Gm.). 

Algarobilla,  the  pod  of  Balsanwcarpon  brevi- 
folium,  Clos.,  Ccesalpinia  brevifolia,  Baill.  (Fam. 
Leguminosae ) ,  a  drug  containing  over  60  per 
cent,  of  tannin  and  a  quantity  of  ellagic  avid,  is 
obtained  from  Chili.  (Gene's  Report,  W.  R.,  1878, 
332;    J.  Chem.  8.,  1891,  918.) 

Alisma.  Alisma  Plantago-aquatica,  L.  Water 
Plantain.  Plantain  d'eau.  Pain  de  grenouilles, 
Fr.  Froschloffel,  Waseencegerich,  G.  (Fam.  Alis- 
maceae.) — A  perennial  herbaceous  plant,  com- 
mon to  Asia,  Europe,  and  the  United  States. 
The  root  has  when  fresh  an  odor  like  that  of 
Florentine    orris,    but    loses   it   when   dried.      Its 


taste  is  acrid  and  nauseous.  It  contains  a  pun- 
gent volatile  oil  and  an  acrid  resin,  to  which  all 
its  virtues  must  be  ascribed.  The  Calmucks  in 
Russia  are  said  to  use  it  for  food.  The  leaves 
are  rubefacient,  and  will  sometimes  even  blister. 
They  have  been  recommended  in  gravel  and  cys- 
titis.   Dose,  a  drachm  (3.9  Gm.). 

Alkanet.  Alkanna.  Orcanette,  Fr.  Alkanna- 
wurzel.  G. — This  is  the  root  of  Alkanna  tinctoria 
(L.),  Tausch  (Anchusa  tinctoria,  L. ),  or  dyers' 
alkanet,  an  herbaceous  perennial  plant,  of  the 
Fam.  Boraginaceae,  growing  in  the  Grecian  Archi- 
pelago and  the  south  of  Europe,  where  it  is  cul- 
tivated. See  E.  M.  Holmes,  P.  J.,  1897,  p.  61. 
For  an  account  of  Syrian  alkanet  and  allied 
plants,  see  Proc.  A.  Ph.  A.,  1896,  565.  Alkanet,  as 
found  in  commerce,  is  in  pieces  three  or  four  inches 
long,  from  the  thickness  of  a  quill  to  that  of  the 
little  tinper,  somewhat  twisted,  consisting  of  a 
dark  red,  easily  separable  bark,  and  an  internal 
ligneous  portion,  which  is  reddish  externally, 
whitish  near  the  centre,  and  composed  of  numer- 
ous distinct,  slender,  cohering  fibres.  As  it  comes 
to  us  it  is  usually  much  decayed  internally,  very 
light,  and  of  a  loose,  almost  spongy  texture.  The 
fresh  root  has  a  faint  odor,  and  a  bitterish,  astrin- 
gent taste;  hut  when  dried  it  is  nearly  inodorous 
and  insipid.  Its  coloring  principle,  which  abounds 
mostly  in  the  cortical  part,  is  soluble  in  alcohol, 
ether,  and  the  oils,  to  which  it  imparts  a  deep 
red  color,  but.  is  Insoluble  in  water.  It  may  be 
obtained  by  first  exhausting  the  root  with  water, 
and  then  treating  it  with  a  weak  solution  of 
potassium  or  sodium  carbonate,  from  which  the 
colorinp  principle  may  be  precipitated  by  an  add. 
According  to  Pellet ier,  by  whom  it  was  discovered, 
it  possesses  acid  properties,  forming  with  the  alka- 
lies and  earths  neutral  compounds,  which  are  of 
a  blue  color,  and  soluble  in  alcohol  and  ether,  [tt 
weak  acid  character  resembles  that  of  alizarin,  to 
which  it  is  chemically  related,  as  when  distilled 
with  zinc  dust  it  yields  methyl-anthracene.  It 
has  also  received  the  names  of  anclmsin  and  al- 
l.annin.  The  anchusin  has  been  extracted  and 
studied  by  ('.  J.  S.  Thompson.  (A.  ./.  /'.,  1886, 
409.)  lie  (inds  it  to  vary  in  amount  between  5.25 
and  (i.02  per  cent.  It  is  red,  resin  like,  insoluble 
in  water,  soluble  in  oils,  alcohol,  chloroform,  and 
ether,  and  with  a  rich  deep  blue  color  in  alkali 
hydroxides,  the  color  chanpinp  again  to  crimson  ou 
addition  of  an  acid.  Accordinp  to  A.  Gawalowskf, 
the  red  coloring  matter  of  alkanet  root  consists  of 
two  distinct  bodies,  the  one  turning  blue,  the  other 
preen  by  the  action  of  alkalies.  The  first  of  these, 
alkanic  acid,  is  extracted  by  ether  and  alcohol. 
The  second,  anchusic  acid,  is  obtained  by  extraction 
with  benzene.  Both  form  characteristic  colored 
salts.  (Ph.  Ztg.,  1902,  817.)  Alkanet  is  some- 
what astrinpent,  and  was  formerly  used  in  sev- 
eral diseases;  but  it  is  now  employed  exclusively 
for  eoloring  oils,  ointments,  and  plasters,  which 
are  beautifully  reddened  by  one-fortieth  of  their" 
weight  of  the  root.  The  best  way  to  use  it  with 
this  object  in  view  is  to  suspend  the  alkanet,  after 
tying  it  in  a  piece  of  flannel,  in  the  melted  fat. 
It  is  said  also  to  be  used  in  the  preparation  of 
spurious  port  wine. 

Allamanda. — Allamanda  cathartica,  L.,  is  a 
shrub  of  the  Fam.  Apocynaceae,  growing  in  Porto 
Rico,  the  extract  of  whose  bark  is  said  to  be  an 
excellent  hydragogue  cathartic,  in  doses  of  from 
one  to  two  grains   (0.065-0.13  Gm.). 

AHiaria.  Alliaria  officinalis,  Andrz.  Sisym- 
brium   Alliaria,    Scop.     Erysimum    Alliaria,    L. 
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Alliaria   Alliaria    (L.),    Brit.     Hedge   Garlic A 

perennial  European  herb,  a  native  also  of  Northern 
Asia,  and  naturalized  from  Canada  to  Virginia, 
having  an  alliaceous  odor  when  rubbed,  and  a 
bitterish,  somewhat  acrid  taste.  When  eaten  it 
communicates  its  odor  to  the  breath.  Wertheim 
obtained  from  the  root  a  volatile  oil,  apparently 
identical  with  that  of  mustard.  (Ann.  Ch.  Ph., 
liii.  52.)  The  herb  and  seeds  are  esteemed  diu- 
retic, diaphoretic,  and  expectorant,  and  are  used  as 
external  applications  in  gangrenous  affections,  and 
to  promote  suppuration. 

Allium.  U.  S.  1890.  Garlic.  English  Garlic. 
The  genus  Allium  includes  a  large  number  of  spe- 
cies, of  which  nearly  seventy  are  indigenous  in  this 
country.  Many,  and  perhaps  all,  of  these  species 
contain  volatile  oil  upon  which  their  activity  de- 
pends. The  cultivated  garlic,  of  which  the  bulbs 
were  formerly  recognized  in  the  U.  S.  Pharmaco- 
poeia, is  Allium  sativum,  L.,  for  which,  according 
to  Griffith,  A.  canadense,  L.,  has  been  substi- 
tuted and  found  efficient. 

Allium  sativum,  L.,  is  a  perennial  plant 
with  numerous  bulbs  which  have  a  common  mem- 
branous covering,  from  the  base  of  which  the  fibres 
that  constitute  the  proper  root  descend.  The  stem 
is  simple,  and  rises  about  two  feet.  The  leaves 
are  long,  flat,  and  grass-like,  and  sheathe  the 
lower  half  of  the  stem.  At  the  termination  of 
the  stem  is  a  cluster  of  flowers  and  bulbs  mingled 
together,  and  enclosed  in  a  pointed  spathe,  which 
opens  on  one  side  and  withers.  The  flowers  are 
small  and  white,  and  make  their  appearance  in 
July.  This  species  of  garlic  grows  wild  in  Sicily, 
Italy,  and  the  south  of  France.  The  bulbs,  or 
so-called  cloves,  are  usually  six  or  eight  in  num- 
ber, oblong  or  wedge-shaped,  and  covered  with  dry 
membranous  scales,  with  a  pungent  odor  and  a 
disagreeable  and  acrid  taste.  The  U.  S.  Pharma- 
copoeia 1890  directed  that  they  should  be  used 
without  having  been  dried.  The  oil  of  garlic  is  of 
a  dark  brownish-yellow  color,  heavier  than  water, 
and  decomposed  at  its  boiling  temperature.  It 
may  be  purified  by  repeated  distillation  in  a  salt 
water  bath,  and  is  then  lighter  than  water,  of  a 
pale  yellow  color,  and  not  decomposed  by  boiling. 
Semmler  obtained  from  garlic  bulbs  0.09  per  cent, 
of  the  volatile  oil,  sp.  gr.  at  14.5°  C.  (58°  F.) 
1.0525;  it  was  yellow,  having  an  intense  odor  and 
optically  inactive.  By  fractional  distillation  he  ob- 
tained four  products,  C6H12S2,  CeHio^,  C6H10S3 
and  C6H10S4,  which  decomposed  during  distilla- 
tion, and  hence  could  only  be  obtained  by  distilla- 
tion in  vacuo.  The  oil,  according  to  Semmler,  is 
free  from  allyl  sulphide,  the  latter  having  the  sp. 
gr.  0.8991.  (A.  Pharm.,  1892,  p.  434.)  The  impure 
oil  has  an  exceedingly  pungent  odor  and  a  strong 
acrid  taste,  and,  when  applied  to  the  skin,  pro- 
duces much  irritation  and  sometimes  even  blisters. 
The  pure  oil  combines  with  silver  nitrate,  forming 
a  precipitate  soluble  in  heated  alcohol  and  after- 
wards separating  in  crystals.  Besides  this  oil, 
fresh  garlic,  according  to  Cadet  de  Gassicourt, 
contains,  in  1406  parts,  520  of  mucilage,  37  of 
albumen,  48  of  fibrous  matter,  and  801  of  water. 
Bouillon-Lagrange  mentions  among  its  constit- 
uents sulphur,  a  saccharine  matter,  and  a  small 
quantity  of  fecula.  The  fresh  bulbs  yield  upon 
pressure  nearly  a  fourth  part  of  juice,  which  is 
highly  viscid,  and  so  tenacious  as  to  require  dilu- 
tion with  water  before  it  can  be  easily  filtered. 
When  dried,  it  serves  as  a  lute  for  porcelain.  It 
has  the  medicinal  properties  of  the  bulbs.  Water, 
alcohol,  and  vinegar  extract  the  virtues  of  garlic. 


Protracted  boiling  renders  it  inert.  According  to 
Semmler  (A.  Pharm.,  1887,  p.  927),  Allium 
ursinum  contains  a  volatile  oil  which  consists 
mainly  of  vinyl-sulphide,  C4H6S  or  (C2H3)2S. 

Medicinal  Properties  and  Uses. — The  use  of  gar- 
lic as  a  medicine  and  as  a  condiment  can  be  traced 
to  earliest  antiquity.  When  taken  internally,  and 
even  when  applied  externally,  the  oil  is  absorbed 
and  imparts  its  odor  to  the  breath,  urine,  perspi- 
ration, etc.  The  oil  of  garlic  has  some  influence 
upon  the  human  system  as  a  general  mild  stimu- 
lant. Its  chief  value  in  medicine  is  for  its  local 
action  upon  the  stomach  and  as  a  stimulant  ex- 
pectorant. The  garlic  itself  is  sometimes  em- 
ployed as  a  rubefacient  which,  by  yielding  its 
volatile  oil  to  absorption,  stimulates  the  nervous 
system,  especially  in  the  case  of  young  children. 
The  oil  may  often  be  given  with  great  advantage 
in  chronic  bronchitis  and  in  the  advanced  stages 
of  obstinate  acute  bronchitis.  It  is  especially 
valuable  in  the  treatment  of  children  when  there 
is  a  distinct  nervous  element.  In  catarrhal  pneu- 
monia of  young  children  the  bruised  garlic  cloves 
are  often  applied  as  a  poultice  to  the  lungs,  and 
similar  applications  were  formerly  used  upon  the 
feet  for  the  nervous  restlessness  or  even  the  con- 
vulsions of  young  children.  Garlic  clove  may  be 
swallowed  either  whole  or  cut  into  pieces  of  a 
convenient  size,  but  the  syrup  has  replaced  most 
other  methods  of  administration.  The  dose  in 
substance  is  from  half  a  drachm  to  two  drachms 
(2-7.7  Gm.)  of  the  fresh  bulb.  That  of  the  juice 
is  half  a  fluidrachm   (1.8  Cc). 

Syrupus  Alliit  U.  S.  1890,  was  prepared  accord- 
ing to  the  following  formula :  "  Fresh  Garlic, 
sliced  and  bruised,  two  hundred  grammes  [or  7 
ounces  av.,  24  grains] ;  Sugar,  eight  hundred 
grammes  [or  28  ounces  av.,  96  grains] ; Diluted 
Acetic  Acid,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6£  fluidrachms].  Macerate  the  Garlic  with  three 
hundred  cubic  centimeters  [or  10  fluidounces,  69 
minims]  of  Diluted  Acetic  Acid  during  four  days, 
and  express  the  liquid,  avoiding  the  use  of  metallic 
utensils.  Then  mix  the  residue  with  two  hundred 
cubic  centimeters  [or  6  fluidounces,  366  minims] 
more  of  Diluted  Acetic  Acid,  and  again  express. 
Mix  the  expressed  liquids,  and  filter.  Pour  the 
filtrate  upon  the  Sugar,  contained  in  a  suitable 
vessel,  and  stir  or  agitate  until  the  Sugar  is  dis- 
solved. Lastly,  add  enough  Diluted  Acetic  Acid  to 
make  the  product  measure  one  thousand  cubic  cen- 
timeters [or  33  fluidounces,  6£  fluidrachms],  and 
mix  thoroughly.  Keep  the  Syrup  in  well-stoppered, 
completely  filled  bottles,  in  a  cool  place.  Syrup  of 
Garlic  may  also  be  prepared  in  the  following 
manner:  Prepare  a  percolator  or  funnel  in  the 
manner  described  under  Syrup  (see  Syrupus)  ; 
pour  the  filtrate  obtained  as  directed  in  the  pre- 
ceding formula  upon  the  Sugar,  return  the  first 
portions  of  the  percolate,  until  it  runs  through 
clear,  and,  when  all  the  liquid  has  passed,  follow 
it  by  Diluted  Acetic  Acid,  until  the  product 
measures  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6i  fluidrachms].  Mix  thoroughly." 
U.  S.  1890. 

This  preparation  is  made  upon  correct  princi- 
ples, as  vinegar  is  a  better  solvent  of  the  active 
matter  of  garlic  than  water.  The  syrup  is  given 
in  chronic  bronchitis  and  the  advanced  stages  of 
acute  bronchitis  of  the  lungs,  and  is  particularly 
beneficial  in  infantile  cases.  A  teaspoonful  (3.75 
Cc.)  may  be  given  for  a  dose  to  a  child  a 
year  old. 
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Allyl  Tribromide.  C3H6Br3.  Tribromhydrin. 
This  incorrectly  named  substance  is  a  colorless  or 
faintly  yellowish  liquid  at  the  ordinary  tempera- 
ture, but  solidifying  when  cooled  below  10°  C. 
(50°  F.)  to  a  mass  having  a  specific  gravity  of 
2.430,  which  has  been  used  with  alleged  good 
results  in  hysteria  and  asthma,  given  in  capsules 
containing  each  five  drops  (0.25  Cc).  (Ph.  Post, 
Dec.  1888.) 

Alnus. — Of  this  genus  of  small  trees  or  bushes, 
A.  glutinosa  (L. ),  Medic,  Common  European 
Alder,  Black  Alder;  A.  rugosa  (Du  Roi),  K. 
Koch  (A.  scrrulata,  Willd.),  or  American  Alder; 
A.  incana  (L. ),  Willd.,  or  Tag  Alder,  are  tonic 
and  astringent,  and  have  been  used  in  inter- 
mittent fever,  the  bark  being  the  part  employed. 
A.  glutinosa,  or  "The  European  Alder,"  has 
been  used  for  dyeing  and  also  for  tanning.  Ac- 
cording to  Eitner,  the  bark  contains  from  16  to 
20  per  cent,  of  tannic  acid.  (Gerber,  1878,  85 
and  124.)  The  tannic  acid,  however,  appears  to 
differ  from  that  of  galls  and  oak  bark,  as,  accord- 
ing to  Stenhouse,  it  does  not  yield  glucose  when 
acted  on  by  sulphuric  acid.  (P.  J.,  Dec.  1861.) 
F.  Dreykorn  and  E.  Reichardt,  however,  slate 
that  it  is  resolved  by  sulphuric  arid  into  alninr, 
red  and  sugar.      (A.  ■/.  P..  xlii.  403.) 

Alphol. — Salicylic     Ether    of     Alpha  maphthol, 

CkKaI ,.,.,-.,,    ,,  ,  is  obtained   by    reaction  between 

1 1.  '  "  H   10U7' 

salicylic  acid  and  alpha  naphthol.     It  is  a   white, 

talline  powder,  melting  at  83°  C.   (181.4°  F.). 

Soluble  in  alcohol,  ether,  and  fixed  oltlble 

in  water,  i  led  .1-  an  antiseptic  and  antirheu- 
matic. Dose,  eigb.1  to  fifteen  grain*  (0.6-1.0  G 

Alstonia.  Br.  Add.  Eohtie*. — Under  Alstonia 
the  Br.  Add. recognize!  the  dried  barks  of  Alttonia 

8cholaris  ( L. ) ,  K.  Br.  (EchUrs  scholaris,  L. ), 
of  India  and  the  Philippine  Islands,  and  Alstonia 
constricta,  F.  Mucll..  of  Australia,  two  apoevna- 
OBDUI  tree*  whose  barks  are  quite  dissimilar  in 
appearance,  and.  as  far  as  our  present  knowledge 
gOOS,  contain  different  alkaloids.  These  barks  arc 
respectively  described  as  follow*:  "The  bark  of 
Alstonia  scholaris  is  usually  in  irregular  frag- 
ments  one-eighth  to  half  an  inch  (three  to  twelve 
millimetres)  thick,  of  a  somewhat  spongy  texture 

and  a  short,  coarse  fracture:  the  external  layer  is 
unevenly  rough  and  fissured  and  of  a  brownish- 
gray  color  with  occasional  blacki-h  spnls.  the 
internal  layer  bright  buff.  A  transverse  section 
shows  the  inner  layer  to  be  finely  marked  with 
numerous  small  medullary  rays.  Almost  without 
odor.  When  chewed  it  develops  a  bitter  taste. 
The  bark  of  Alttonia  constricta  is  usually  in 
curved  pieces  or  quills  which  may  have  a  width 
of  two  and  a  half  inches  (sixty  four  millimetres') 
or  more,  and  a  thickness  of  half  an  inch  (twelve 
millimetres).  It  is  covered  with  a  thick  periderm 
varying  from  one-tenth  of  an  inch  to  one-fourth 
of  an  inch  (two  and  a  half  to  six  millimetres)  in 
thickness:  of  a  rusty-brown  color,  strongly 
rugose,  and  marked  with  large,  deeply-fissured 
reticulations;  it  sometimes  bears  small  white 
foliaceous  lichens.  Internally  the  bark  is  of  a 
cinnamon-brown  color,  and  is  marked  with  strong, 
coarse  longitudinal  stria*.  On  transverse  section 
the  bark  exhibits  the  dark  brown  periderm  cov- 
ering the  inner  orange-brown  tissues,  in  which 
may  be  observed,  with  a  lens,  numerous  small 
shining  particles.  The  fracture  is  short  and 
granular  in  the  outer  layers,  but  fibrous  in  the 
liber  portion.  It  has  a  faint  aromatic  odor  and 
a  very  bitter  taste."    Br.  Add. 


From  the  bark  of  Alstonia  scholaris,  dita  bark, 
M.  Gruppe  extracted  att  uncrystallizable,  hygro- 
scopic, bitter  principle,  ditaine.  (J.  P.  C,  4e 
sen,  xviii.  225;  xix.  84;  P.  J.,  Aug.  1875.)  Har- 
nack  (Ber.  d.  Chem.  Ges.,  1878)  first  obtained 
ditaine  in  pure  crystallized  form,  and  gave  it  the 
formula  C20HS0N2O4.  According  to  Erich  Harnack 
(Ditaine,  Leipsic,  1877),  ditaine  in  the  frog  acts 
as  a  paralyzant  upon  the  motor  nerve  centres  and 
the  motor  nerve  trunks,  and  also  upon  the  vagi. 
Upon  mammals  its  influence  resembles  closely  that 
of  curare.  The  peripheral  nerve  endings  are  para- 
lyzed by  it,  as  are  also  the  peripheral  vagi  and 
the  vasomotor  nerves.  O.  Hesse  (P.  J.,  Oct. 
23,  1880)  finds  in  dita  the  following  principles. 
Three  alkaloids:  dttamtne,  C16H10NO2,  the  rela- 
tive amount  of  which  he  estimates  at  0.04  per 
cent.;  echitaminc,  C22H28N2O4  +  H2O  (identical, 
according  to  Hesse,  with  Harnack's  ditaine)  ;  and 
echitenine,  C20H27NO4.  Of  these,  the  second  is 
the  strongest  base,  and  resembles  ammonia  in 
its  chemical  characters.  Hesse  considers  the 
compound  given  above  with  one  molecule  of 
water  as  the  hydroxide  of  a  strong  basic  radical, 
echitammonium,  C22H29N2O4.  The  solutions  of 
echitammonium  hydroxide  are  so  strongly  basic 
that  they  precipitate  the  hydroxides  of  copper,  iron, 
aluminum,  and  lead,  and  decompose  sodium  and 
potassium  chlorides,  liberating  the  corresponding 
hydroxides.  Hesse  considers  echitammonium  the 
most  strongly  basic  of  all  the  alkaloids.  Hesse 
also  obtained  by  extraction  with  petroleum  benzin 
.uutcliin,  cchirrtin,  cchiccrin,  cchitin,  and 
eekittin,  of  which  the  three  last  mentioned  are 
..lline.      (See  A.  J.  P.,  1895,   166.) 

From  Alstonia  constricta,  F.  V.  Miiller  and 
A.  Hummel  obtained  alstoninc.  Oberlin  and 
Si  lUagdenhauffen  found  in  1879  another  alkaloid, 
olstovirinr.  Bessfl  Subsequently  analyzed  the  bark 
and  found  alstonine,  the  chlorogeninc  of  a  former 
investigation,  which  has  the  composition  ('21II20 
.V3O4.  porphj/rinc.  ('2iU26^«302,  and  alstonidine. 
The  alkaloids  and  their  salts  in  acidulated  solu- 
tions show  decided  blue  fluorescence. 

The  bark  of  Alstonia  scholaris  is  used  as  a 
bitter  tonic  and  as  an  antiperiodic.  Ditaine, 
probably  impure,  has  been  employed  with  alleged 
most  excellent  results  in  the  malarial  firry  of 
the  Philippines,  given  in  doses  of  one  drachm  (3.9 
Cm.).  (See  Proc.  A.  Ph.  A.,  1877.)  Under  the 
name  of  the  Australian  Fever  Bark,  or  Iiillir 
Bark,  the  bark  of  Alstonia  constricta  is  said  to  be 
largely  employed  in  the  treatment  of  fevers  in  the 

Australian   colonies. 

The  Br.  Add.  recognizes  an  infusion  (Infu&um 
Alxtonirr.  Br.  Add.),  one  ounce  to  a  pint;  dose, 
one  half  to  one  fluidounce  (15-30  Cc);  also  a 
tincture  (Tinctura  Alstonia,  Br.  Add.,  8  per 
cent.);  dose,  one-half  to  one  fluidrachm'  (1.8- 
.'{.75  • 

Aluminum  Acetate  as  well  as  the  subacetate 
has  been  employed  to  some  extent  in  medicine  as  a 
substitute  for  the  sulphate.  The  deliquescent 
acetate  may  be  made  by  the  direct  combination  of 
hydrated  alumina  with  acetic  acid  or  by  reaction 
between  aluminum  sulphate  and  lead  acetate, 
Ala  ( SO* )  3  +  3Pb  ( C2H3O2 )  2  = 

3PbS04  + A12(C2H302)6 
Alsol,  a  50  per  cent,  aqueous  solution  of  aluminum 
aceto-tartrate,  has  been  patented.     It  is  used  as  a 
gargle.     (Ph.  Era,  1898,  362.) 

Aluminum  and  Iron  Sulphate.  Ferroso- 
Aluminic  Sulphate.  Sulphate  of  Aluminum  and 
Iron.     AlFe(S04)2,12H20. — This  double  salt  was 
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brought  forward  by  Sir  James  Murray  of 
Dublin,  as  an  astringent,  styptic,  and  vermi- 
fuge. His  method  of  preparing  it  is  not  very 
clearly  expressed,  but  it  may  be  presumed  to  be 
formed  by  dissolving  alumina  and  ferrous  car- 
bonate, both  recently  precipitated,  in  sulphuric 
acid,  and  duly  evaporating  the  solution.  Klauer 
states  that  it  is  produced  in  crystalline  tufts  when 
a  solution  of  the  component  salts  mixed  with  an 
excess  of  sulphuric  acid  is  left  to  stand  in  a 
warm  place.  (Watt's  Diet.,  vol.  v.  583.)  Murray 
recommended  it  in  chronic  dysentery,  diarrhoea, 
fluor  albus,  and  the  colliquative  sweats  and  diar- 
rhoea which  attend  hectic  fever  and  consumption. 
Externally  he  found  it  a  powerful  styptic,  useful 
as  a  gargle  in  relaxation  of  the  tonsils  and  uvula, 
and  in  salivation,  as  an  injection  in  hemorrhages, 
and  as  a  wash  for  foul  and  flabby  ulcers.  Dose, 
from  five  to  ten  grains  (0.32-0.05  Gm. ),  dissolved 
in  some  aromatic  water. 

Aluminum  Boroformate  occurs  in  lustrous 
crystals,  and  may  be  prepared  by  introducing 
freshly  precipitated  alumina  into  a  mixture  of 
two  parts  of  formic  acid,  one  part  of  boric  acid, 
and  seven  parts  of  water.  The  solution  is  evap- 
orated and  crystallized.     (Ph.  Rund.,  1894,  256.) 

Aluminum  Caseinate. — A  yellowish-white, 
tasteless  powder  containing  five  per  cent,  of  alu- 
minum; insoluble  in  water,  sparingly  dissolved 
when  macerated  in  saliva,  and  yielding  aluminum 
to  dilute  acids.  It  was  introduced  by  Rud.  Meyer 
(Ap.  Ztg.,  Sept.  23,  1899,  5G6)  as  a  remedy  in 
intestinal  catarrh,  given  in  doses  of  four  to  five 
grains  (0.26-0.32  Gm.).  It  is  prepared  as  follows: 
Milk,  freed  from  albumin  by  repeated  heating  to 
62°  C.  (143.6°  F.),  and  straining,  and  then  ster- 
ilized, is  precipitated  with  solution  of  aluminum 
acetate  (liquor  alumini  acetici)  ;  the  precipitate 
is  washed  completely  with  water,  and  after  re- 
moving the  water  with  alcohol,  deprived  of  fat  by 
means  of  ether.  The  product  is  dried  at  a  mod- 
erate temperature,  and  while  drying  powdered. 

Even  the  soluble  salts  of  aluminum  have  very 
little  influence  upon  the  general  organism,  but 
Siem  (Veber  die  Wirkung  des  Aluminiums  und 
des  Berylliums  auf  den  thier.  Organismus,  Dor- 
pat,  1886)  has  shown  that  the  aluminum  and 
sodium  lactate  or  tartrate,  given  in  sufficient 
doses,  will  produce  in  frogs  and  also  in  mammals 
a  centric  general  muscular  relaxation,  deepening 
into  a  complete  loss  of  reflex  excitability,  and 
general  paralysis.  When  administered  in  contin- 
uous doses  for  a  series  of  days,  these  salts  cause 
in  the  lower  animals  loss  of  appetite,  constipation, 
depression,  lessening  of  general  sensibility,  pro- 
nounced apathy  with  great  weakness,  ending  com- 
monly in  paralysis,  with  convulsive  tremblings, 
fall  of  temperature,  stupor,  and  death,  which 
sometimes  occurs  in  the  midst  of  tetanic  convul- 
sions, more  usually  through  an  almost  impercepti- 
ble diminution  of  the  respiratory  movement. 
These  results  have  been  confirmed  by  Dollken  (A. 
E.  P.  P.,  Bd.  xl.,  1897),  who  finds  the  symptoms 
to  be  due  to  an  action  exerted  upon  the  nerve 
centres,  with  demonstrable  anatomical  changes  in 
the  ganglionic  cells. 

Alumnol.  Aluminum  beta-naphthol-disulpho- 
nate. — A  whitish,  non-hygroscopic  powder,  easily 
soluble  in  cold  water  and  glycerin,  slightly 
soluble  in  alcohol,  which  lias  been  locally  used  as 
a  powerful  astringent,  desiccant,  and  antiseptic. 
Its  aqueous  solution  has  a  slight  bluish  fluores- 
cence, feeble  acid  reaction,  and  is  colored  blue  by 
iron   chloride.      The   solution  of  40  per  cent,   is 
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made  with  hot  water  and  remains  clear  on  cool- 
ing. Its  aqueous  solutions  are  incompatible  with 
alkalies  and  ammonia.  Though  it  coagulates  al- 
bumin, it  is  said  to  be  dissolved  in  an  excess  of 
albumin,  and,  therefore,  to  be  able  to  reach  deep 
recesses  of  wounds.  It  has  been  strongly  recom- 
mended in  nasal,  urethral,  and  other  catarrhal 
inflammations.  The  strength  of  the  solution  em- 
ployed varies  from  1  per  cent,  in  gonorrhoea  to  10 
per  cent,  in  abscesses.  ( See  B.  K.  W.,  1892 ;  Der- 
matologen-Congress  zu  Wien,  1892;  Th.  M.,  1892, 
644.)  Two  to  ten  parts  of  alumnol  mixed  with 
ten  parts  of  starch,  has  been  used  by  insuffla- 
tion in  cases  of  laryngitis.  Alumnol,  how- 
ever, would  appear  to  be  very  feeble  and  slowly 
acting  as  a  germicide,  a  1  per  cent,  solution  re- 
quiring twenty-four  hours  to  destroy  bacilli  of 
anthrax.  As  a  surgical  dressing  from  1  to  2  per 
cent,  solution  may  be  used.  In  infected  wounds 
the  caustic  20  per  cent,  solution  is  employed.  In 
diseases  of  the  skin  alumnol  is  used  with  talc 
or  starch  as  a  powder,  or  with  lanolin  as  an  oint- 
ment, the  strength  varying  from  2  to  20  per  cent. 

Amanita. — Of  the  fungus  genus  Amanita,  some 
species,  such  as  A.  cossarea,  are  edible,  while 
many  others  are  violently  poisonous.  Among  these 
may  be  mentioned  the  A.  phalloides,  Fries,  or 
skunk  mushroom,  and  the  A.  muscaria  (L.),  Pers., 
or  fly  fungus.  The  most  characteristic  symptom 
of  poisoning  by  the  former  is  the  saffron  color 
of  the  urine,  deepening  as  the  poisoning  progresses 
into  purple;  the  symptoms  otherwise  resembling 
those  caused  by  the  more  notorious  A.  muscaria, 
which  has  been  employed  from  time  immemorial 
by  the  Tartars  as  a  means  of  producing  intoxica- 
tion. A.  pantherina,  used  in  Japan  as  a  fly  poison, 
is  said  to  be  exceedingly  active.  According  to 
Inoko,  it  contains  1  per  cent,  of  a  mixture  of  alka- 
loids, the  greater  part  of  which  is  choline  and  the 
rest  muscarine.  It  grows  chiefly  in  woods  and 
under  trees,  and  is  variable  in  color,  being  found 
scarlet,  carmine,  orange,  greenish  yellow,  pale 
brown,  and  even  white  in  hue.  The  pileus,  which 
is  often  seven  or  eight  inches  in  diameter,  is  cov- 
ered with  whitish,  angular  warts  or  spongy  scales, 
which  when  moist  are  viscid.  When  growing  it  is 
convex,  but  becomes  flat  or  depressed  when  it  has 
attained  its  full  size;  the  stem  is  not  so  solid  as 
that  of  the  mushroom,  and  is  bulbous  below,  and 
covered  at  the  base  with  scales.  The  gills  are 
white  and  broad. 

The  active  principles  of  probably  all  poisonous 
species  of  amanita  are  choline  and  muscarine, 
C5H15NO3.  According  to  S.  Pouchet  the  toxicity 
of  muscarine  is  greatly  increased  by  certain  albu- 
minoids contained  in  the  fly  agaric,  though  these 
albuminoids  themselves  are  not  poisonous.  (B.  G. 
T.,  p.  exxxvii.) 

Muscarine  was  first  obtained  by  Schmiedeberg 
and  Koppe  in  a  state  of  purity.  (Das  Muscaiin, 
Leipzig,  1869.)  The  alkaloid  may  be  produced 
artificially  by  gently  heating  choline  platino- 
chloride  with  strong  nitric  acid.  Potassium 
chloride  is  used  to  decompose  the  muscarine  plati- 
nochloride  and  produce  muscarine  hydrochloride; 
treatment  with  moist  silver  oxide  yields  the  mus- 
carine as  a  hydrate  ( C5H15XO3H2O ) .  Muscarine 
resembles  physostigmine  somewhat  in  its  physio- 
logical action,  and  is  antagonistic  to  atropine, 
producing  free  salivation  and  weeping,  vomiting, 
diminution  of  the  force  and  frequency  of  the  pulse, 
dyspnoea,  great  muscular  weakness  deepening  into 
paralysis  and  finally  death,  usually  by  arrest  of 
respiration.     The   pupil    is    intensely   contracted, 
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but  dilates  before  death.  The  diastole  of  the 
heart  is  very  much  prolonged,  and  after  very  large 
doses  diastolic  arrest  occurs.  This  is  due  to  an 
action  upon  the  inhibitory  nerves,  and  if  atropine 
be  given  so  as  to  paralyze  them  the  cardiac 
movements  re-occur.  The  vasomotor  nerves  are 
said  to  be  paralyzed.  The  action  on  the  abdom- 
inal viscera  is  very  marked.  The  muscles  of  the 
intestines,  bladder,  and  spleen  are  tetanically  con- 
tracted. Thus  the  intestines  are  transformed  into 
hard  white  cords,  or  afterwards,  becoming  some- 
what relaxed,  exhibit  a  tumultuous  peristalsis. 
The  abdominal  secretions  are  greatly  increased. 
Most  of  the  physiological  results  obtained  by 
Schmicdeberg  and  Koppe  have  been  confirmed  by 
J.  L.  Prevost.  (-/.  P.  C,  4e  ser.,  xx.  385;  Con- 
gres  M6d.  Internal.,  Geneva,  1878.  See  also  A. 
t.  P.  P.,  xxxi.) 

Amber.  t<uccinum.  Ambrc,  Suooin,  Fr. 
Bernstein,  G. — Amber  is  a  fossil  resin,  occurring 
generally  in  small  detached  masses,  in  alluvial  de- 
posits, in  different  parts  of  the  world.  According 
to  Goefert,  there  are  about  fifty  species  of  extinct 
coniferous  trees  of  which  amber  represents  the 
resinous  exudation.  It  is  found  chiefly  in  Prue- 
sia,  either  on  the  seashore,  where  it  is  thrown 
up  by  the  Baltic,  or  underneath  the  surface. 
Large  deposits  occur  in  sonic  lakes  on  the  eastern 
coast  of  Courland.  and  an  extensive  bed  of  yellow 
aml>er  was  discovered  in  1864,  01  sinking  a  well 
in  the  coal  mines  near  Prague.  The  largest  mass 
of  amber  ye4  found  weighed  thirteen  pounds.  Am- 
ber also  occurs  in  considerable  quantities  near 
Catania,  in  Sicily.  It  is  usually  associated  with 
lignite,   and   sometimes  encloses   insects  and    parts 

ot  Tege table*.     In  the  United  States,  it  was  round 

at  (ape  Sable,  Maiyland,  by  TrOOSt.  In  this 
locality  it  i*  associated  with  lignite  and  iron  py- 
rites.     It  has  also  been  discovered   in    New  J( 

The  amber  consumed  in  this  country  la  brought 

from    the    ports    Of    the    Baltic.      A    mine    of    it     is 
said    to   have   been    discovered    near    Roekwood    in 
Australia. 
It  is  a  brittle  solid,  generally  in  small  irregular 

masses,  permanent  in  the  air,  baring  ■  homo- 
geneous texture  and  vitreous  fracture,  and  sus- 
ceptible of  a  fine  polish.  It  become-  negatively 
electric  by  friction.  Its  color  is  generally  brown- 
ish yellow,  either  light  or  deep,  but  is  occasionally 
reddish  brown  or  bluish  from  staining  with  ferric 
phosphate.  It  has  no  taste,  and  is  InodoTOm  when 
cold,  but  exhales  a  peculiar,  aromatic  odor  win  n 
heated.  It  is  usually  translucent,  though 
sionally  transparent  or  opaque.  Its  Sp.  gr.  is 
about  1.07.  Water  and  alcohol  scarcely  act  on  it. 
When  healed  in  the  open  air.  it  softens,  melts  at 
286.7°  C.  (548*  F.),  swells,  and  at  last  inflames, 
leaving,  after  combustion,  a  small  portion  of  ashes. 
Subjected  to  distillation  in  B  retort  furnished 
with  a  tubulated  receiver,  it  yields,  first,  a  yellow 
acid  liquor,  and  afterwards  a  thin  yellowish  oil, 
with  a  yellow  waxy  substance,  which  is  deposited 
in  the  neck  of  the  retort  and  the  upper  part  of 
the  receiver.  This  waxy  substance  exhausted  by 
cold  ether  of  the  part  soluble  in  that  menstruum, 
is  reduced  to  a  yellow  micaceous  matter,  identical 
with  the  chrysen  of  Laurent.  A  white  crystalline 
substance,  identical  with  the  idrialin  of  Dumas, 
may  be  separated  from  the  micaceous  substance  by 
boiling  alcohol.  Both  chrysen  and  idrialin  are 
hydrocarbons.  (Pelletier  and  Walter,  J.  P.  C,  v. 
60.)  As  the  distillation  proceeds,  a  considerable 
quantity  of  combustible  gas  is  given  off.  which 
must  be  allowed  to  escape.      By  continuing  the 


heat,  the  oil  gradually  deepens  in  color,  until, 
towards  the  end  of  the  distillation,  it  becomes 
black  and  of  the  consistence  of  pitch.  The  oil 
obtained  is  called  oil  of  amber,  and  the  acid  liquor 
is  a  solution  of  impure  succinic  acid.  Repeatedly 
distilled  from  nitric  acid,  amber  yields  an  acid 
liquor,  from  which,  after  it  has  been  neutralized 
with  potassium  hydroxide,  ether  separates  pure 
camphor.  (Doepping,  J.  P.  C,  vi.  168.)  Borncol 
is  also  obtained  by  distilling  to  dryness  powdered 
amber  with  an  extremely  concentrated  solution  of 
potassium   hydroxide    (G.   Reich,   Ibid.,   xiii.   33). 

Tschirch  (Harzc  vnd  Ilarzbchaltcr,  278)  has 
made  within  recent  years  a  careful  study  of  amber. 
He  finds  the  main  constituents  to  be  a  succino- 
abietic  ether  of  borncol,  which  is  extracted  by  pro- 
longed treatment  with  alcohol,  and  amounts  to 
30  per  cent,  of  the  amber,  and  the  succinic  ester 
of  succinorcsinol.  which  is  insoluble  in  alcohol 
and  makes  up  70  per  cent,  of  the  amber.  This 
latter  compound  holds  a  small  amount  of  sulphur 
(about  0.47  per  cent.). 

Amber  was  held  in  high  estimation  by  the  an- 
cients as  a  medicine,  but  at  present  is  never  so 
used.  The  oil  of  amber  is  an  empyreumatic  pro 
duct  which  is  prepared  by  destructive  distillation 
Of  amber.  The  heat  requisite  for  the  complete 
decomposition  of  amber  cannot  }»•  supported  by 
a  glass  retort:  and.  in  order  that  all  the  oil 
which    it    is   capable  of  yielding   may   be   collected, 

the  distillation  should  be  performed  in  a  tubu- 
lated iron  or  earthenware  retort,  which  may  be 
placed  immediately  upon  the  fire:  sand  is  added 
to  prevent  the  amber  from  swelling  too  much. 
The  oil  may  be  separated  from  the  acid  liquor 
by  means  of  the  separating  funnel.  As  first 
procured,  it  is  a  thick,  very  dark-colored  liquid, 
of  a  peculiar,  strong,  empyreumatic  odor.  In 
this  state  it  is  occasionally  employed  as  a  lini- 
ment, but  for  internal  use  it  should  be  rectified. 
It    has  the  composition   ('io'Iio-      "    's  almost    im- 

possibls   to   procure  pure  oil   of   amber   In   eouv 

The  l'.  S.  IMiarmacopd'ia  of  1S70,  under  the 
name  of  (Hi  inn  Sueeini,  Rectifioatum,  Ot  Rectified 
Oil  "f  Amber,  gave  the  following  process.  "  Take 
of  Oil  of  Amber  a  pint;  Water  six  pints.  Mix 
them  in  a  glass  retort,  and  distil  until  four  pints 
of  Water  have  passed  with  the  Oil  into  the  re- 
ceiver: then  separate  the  Oil  from  the  Water,  and 
keep  it  in  a  well  stopped  bottle."  U.  8.  1870. 

By  successive  distillations  oil  of  amber  becomes 
thinner  and  more  limpid*  till  at  length  it  is  ob- 
tained colorless.  The  first  portions  which  distil 
are  less  colored  than  those  which  follow,  and  may 
be  separated  for  keeping,  while  the  remainder  is 
submitted  to  another  distillation.  For  practical 
purposes,  however,  the  oil  is  sufficiently  pure 
when  once  redistilled.  As  usually  found  in  com- 
merce, the  rectified  oil  is  of  a  light  yellowish- 
brown  or  amber  color.  As  first  distilled  it  has 
an  amber  color,  sp.  gr.  0.903  at  15.6°  C.  (00°  F.), 
and  a  boiling  point  from  170.5°-186.1°  C.  (339°- 
307°  F. ).  (Fbert.)  When  quite  pure  it  is  said 
to  be  colorless,  as  fluid  as  alcohol,  of  the  sp.  gr. 
0.758  at  23.8°  C.  (75°  F.),  and  to  boil  at  85.5° 
0.  (186°  F.).  It  has  a  strong,  peculiar,  unpleas- 
ant odor,  and  a  hot  acrid  taste.  It  imparts  these 
properties  in  some  degree  to  water,  without  being 
perceptibly  dissolved.  It  is  soluble  in  eight  parts 
of  alcohol  of  the  sp.  gr.  0.847.  in  five  parts  of  the 
sp.  gr.  0.825,  and  in  all  proportions  in  absolute 
alcohol,  ether,  chloroform,  carbon  disulphide,  and 
the  fixed  oils.      (Ebert.)      On  exposure  to  light 
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and  air,  it  slowly  changes  in  color  and  consist- 
ence, becoming  ultimately  black  and  solid.  It 
appears,  when  quite  pure,  to  be  a  hydrocarbon  of 
the  terpene  class.  It  is  said  to  be  sometimes  adul- 
terated with  oil  of  turpentine,  which  may  be  de- 
tected by  passing  hydrochloric  acid  gas  through 
the  suspected  oil.  If  pure  it  will  remain  wholly 
liquid ;  while  oil  of  turpentine,  if  present,  will 
give  rise  to  the  formation  of  solid  artificial  cam- 
phor. (P.  J.,  xiii.  292.)  It  was  officially  de- 
scribed as  "  a  colorless  or  pale  yellow,  thin  liquid, 
becoming  darker  and  thicker  by  age  and  exposure 
to  air,  having  an  empyreumatic,  balsamic  odor,  a 
warm,  acrid  taste,  and  a  neutral  or  faintly  acid 
reaction.  Sp.  gr.  about  0.920.  It  is  readily  solu- 
ble in  alcohol.  When  mixed  with  fuming  nitric 
acid,  it  acquires  a  red  color,  and,  after  some  time, 
is  almost  wholly  converted  into  a  brown,  resinous 
mass  of  a  peculiar  musk-like  odor."     U.  8.   1870. 

Rectified  oil  of  amber  is  stimulant  and  antispas- 
modic, and  occasionally  promotes  the  secretions, 
particularly  that  of  urine.  It  has  been  employed 
with  advantage  in  amenorrhea,  hysteria,  and 
whooping  cough.  The  dose  is  from  five  to  fifteen 
minims  (0.3-0.9  Cc),  diffused  in  some  aromatic 
water  by  means  of  sugar  and  gum  arabic. 
Externally  applied  the  oil  is  rubefacient,  and  is 
considerably  used  as  a  liniment  in  chronic  rheu- 
matism, and  in  certain  spasmodic  disorders,  as 
whooping  cough  and  infantile  convulsions.  In  the 
latter  affection  it  should  be  rubbed  along  the 
spine. 

Ambergris.  Ambra  grisea  (cinerea).  Ambre, 
Ambre  gris,  Fr.  Amber,  Graue  Ambra,  G. — This 
substance,  which  is  found  floating  on  the  sea,  par- 
ticularly in  the  southern  hemisphere,  is  now  gen- 
erally believed  to  be  produced  in  the  intestines  of 
the  Physeter  macrocephalus,  L.,  or  spermaceti 
whale.  It  is  in  roundish  or  amorphous  pieces, 
usually  small,  but  sometimes  weighing  as  much  as 
50,  100,  or  even  200  pounds.  These  pieces  are 
often  composed  of  concentric  layers.  They  are  of 
various  colors,  usually  gray,  with  brownish,  yel- 
low, and  white  streaks,  often  dark  brown  or  black- 
ish on  the  external  surface.  They  are  opaque, 
lighter  than  water,  and  of  a  consistence  like  that 
of  wax.  Ambergris  has  a  peculiar  aromatic  agree- 
able odor,  is  almost  tasteless,  softens  with  the 
warmth  of  the  hand,  melts  under  100°  C.  (212° 
F.),  is  almost  completely  volatilizable  by  heat, 
and  is  inflammable.  It  is  insoluble  in  water, 
but  is  readily  dissolved,  with  the  aid  of  heat, 
by  alcohol,  ether,  and  the  volatile  and  fixed 
oils.  It  consists  chiefly  of  a  peculiar  fatty 
matter  analogous  to  cholesterin,  and  denomi- 
nated by  Pelletier  and  Caventou  ambrein.  This 
may  be  obtained  by  treating  ambergris  with 
heated  alcohol,  filtering  the  solution,  and  al- 
lowing it  to  stand.  Crystals  of  ambrein  are 
deposited.  It  is  incapable  of  forming  soaps 
with  the  alkalies.  When  pure  it  has  little  or  no 
odor.  Beauregard  and  Gouchet  believe  that  am- 
bergris is  a  calculus  composed  of  crystals  of 
ambrene  mixed  with  black  pigment  and  star-coral 
debris.  WThen  fresh  it  is  soft  in  consistence  and 
disagreeable  in  odor.  If  kept  for  a  year  or  two 
in  air  tight  containers  it  loses  its  excrementitious 
odor  and  acquires  the  characteristic  perfume  for 
which  it  is  valued.  This  change  Beauregard  be- 
lieves is  due  to  a  microbe  (Spirillum  recti  phy- 
seteris).  (C.  R.  A.  8.,  exxv.  254.)  Ambergris  is 
very  frequently  adulterated,  and  it  then  does 
not  exhibit  its  ordinary  odor,  fusibility  and 
volatility. 


Ambergris  was  long  regarded  as  a  cordial  and 
antispasmodic,  somewhat  analogous  to  musk;  use- 
ful in  typhoid  fevers,  and  various  nervous  dis- 
eases. It  formerly  entered  into  many  official 
preparations,  and  is  still  retained  in  some  Euro- 
pean pharmacopoeias.  The  French  Codex  directs  a 
tincture  to  be  prepared  by  macerating,  for  ten 
days,  100  parts  of  powdered  ambergris  with  1000 
parts  of  alcohol  at  sp.  gr.  0.864,  expressing  and 
filtering.  Stan.  Martin  assures  us  that  the  tinc- 
ture will  keep  better,  deposit  nothing,  and  have  a 
more  agreeable  odor,  if  the  ambergris,  instead  of 
being  merely  powdered  in  a  mortar,  be  subjected 
to  porphyrization,  especially  with  the  addition  of 
washed  sand.  Heat,  he  says,  should  never  be 
used  in  its  preparation.  (J.  P.  C,  4e  ser.,  i.  448.) 
It  is,  however,  feeble  as  a  remedy,  and  is  chiefly 
used  in  perfumery.  Dose,  five  grains  to  a  drachm 
(0.32-3.9  Gm.). 

Ambrosia.  Ambrosia  trifida,  L.  Ragweed. 
Ambrosie,  Fr.  Traubenlraut,  G.  (Fam.  Com- 
positse. ) — This  and  another  indigenous  annual,  A. 
artemisiwfolia,  L.,  are  deemed  by  the  eclectics 
astringent  and  stimulant,  and  are  given  in  low 
forms  of  fever.  L.  W.  Schwab  has  found  in  A. 
artemisiosfolia  a  bitter  glucoside  (A.  J.  P.,  1890), 
and  Schimmel  &  Co.  have  obtained  from  it  about 
0.15  per  cent,  of  a  green  volatile  oil  (sp.  gr. 
0.876).      (Schim.  Rep.,  1904,  p.  96.) 

Amidoacetal.  H2X.CH2CH  ( O.C2H6 )  2.— Accord- 
ing to  the  experiments  of  A.  Mallevre  (A.  Phys., 
xlix.),  this  substance  is  an  active  poison,  causing 
death  in  mammals  by  respiratory  paralysis. 

Amidophenols.  (Derivatives  of  p-amidoplic- 
nol,  C6H4  ( OH )  NH2. ) — In  an  elaborate  series  of 
experiments  (Cb.  I.  J/.,  1S97)  Treupel  and  Hins- 
berg  find  that  derivatives  from  amidophenol  are 
active  as  antipyretics  in  proportion  as  they  are 
decomposed  in  the  system,  and  that  the  decomposi- 
tion is  to  be  measured  by  the  amount  of  indo- 
phenol  in  the  urine.  The  most  important  of  these 
substances  is  dulcin,  called  also  para-phrnctolear- 

bamide  and  sucrol,  CO  s  >~h     6    4-      2       /vhich 

occurs  in  colorless  crvstals.  melting  at  from  173°- 
174°  C.  (343.4°-345.2°  F.),  soluble  in  800  parts 
of  cold  and  55  of  boiling  water,  and  25  of  alcohol, 
having  a  taste  which  is  said  to  be  two  hundred 
times  sweeter  than  sugar.  It  has  been  recom- 
mended as  a  substitute  for  sugar  in  diabetes,  and, 
on  account  of  its  slight  solubility,  to  improve  the 
flavor  of  castor,  cod  liver,  or  other  oils.  Accord- 
ing to  Treupel  and  Hinsberg,  fifteen  grains  ( 1 
Gm.)  of  it  will  reduce  the  temperature  in  fever 
about  one  degree  centigrade  in  the  course  of  about 
three  hours,  and  no  unaltered  dulcin  is  to  be 
found  in  the  urine,  but  indophenol. 

Besides  dulcin,  Treupel  and  Hinsberg  examined 
physiologically  the  following  amidophenol  deriva- 
tives: Lactylamidophenolethylcarbonate,  benzoyl- 
acetamido  phenol,  ethyldiacctamidophenol ,  oxy- 
phenacetinsalicylate. 

Aminol. — This  is  an  antiseptic  liquid,  colorless, 
slightly  turbid,  and  having  the  odor  of  trimethyla- 
niine.  It  is  alkaline  in  reaction.  Sp.  gr.  1.01.  It 
is  obtained  commercially  from  herring  pickle.  A 
tablespoonful  (15  Cc.)  diluted  with  a  fluidounce 
of  water  may  be  used  for  a  lotion,  gargle,  or 
spray. 

Ammi.    Am  mi  Visnaga,  Lam The  fruit  of  this 

umbelliferous  plant,  indigenous  in  the  countries 
around  the  Mediterranean,  contains  a  crystalline 
principle,  kellin  (C.  R.  A.  8.,  August,  1879), 
which  is  said    (Union  Med.,  April,   1886)    to  act 


1380 


Ammonium  Arsenate. — Ammonium  Nitrate. 


PART  II. 


upon  the  heart  and  spinal  cord.  Mild  antipyretic 
and  antilithic  properties  have  been  attributed  to 
the  fruit. 

Ammonium  Arsenate.  Ammonii  Arsenal. 
(NH4)2HAs04. — This  salt  is  obtained  in  crystals 
by  saturating  a  concentrated  solution  of  arsenic 
acid  with  ammonia  or  ammonium  carbonate,  and 
allowing  it  to  evaporate  spontaneously.  The 
crystals,  which  belong  to  the  trimetric  system, 
effloresce  on  exposure  to  the  air,  and  lose  half 
their  ammonia.  Its  solution  is  alkaline.  It  has 
been  used  with  advantage  by  Biett  in  several  in- 
veterate' diseases  of  the  skin.  It  is  administered 
in  solution,  one  grain  of  the  salt  in  a  fluidounee  of 
distilled  water.  Dote,  twenty  to  twenty-five  minima 
(J. 0-1.25  Cc.)  gives  in  divided  portions  in  the 
course   of    the    day.    and    gradually    increased. 

Ammonium  Bicarbonate.     Acid  Carbonate  of 
Ammonium.    II |  NII4  )  (  '03. — This  salt  was  brought 
into   notice   by   Win.    Procter,    with    rafsrcsi 
its  antacid  properties,     li   is  formed  by  exposure 

of  the  ordinary  carbonate  to  the  air.  and  is  found 
in  considerable  quantities  on  the  tides  <>t  casks  in 
which  that  salt  is  imported,  and  less  largely  even 
in  the  bottles  in  which  it  is  kept  in  commi 
Crystals  of  this  sail  are  sometimes  found  in  Pata- 
gonian  guano  and  in  the  purifiers  of  ".as  works. 
When  pure,  the  ammonium  bicarbonate  is  white, 
having  the  same  crystalline  form  as  potassium  bi- 
carbonate, of  a  saline,  slightly  ammoniacal 
and  a  feeble  odor  of  ammonia,  ascribabte  to  a  rary 
slow  volatilisation.  On  exposure  to  beat,  it  gives 
oil'  carbon  dioxide,    it  is  soluble  in  eight  parts  ol 

water    at     15.6'     C.     (60°     P.),    i-    nearly     insoluble 

in  official  alcohol,  but  soluble  in  diluted  alcohol, 

and    its    solution    has    an    alkaline    reaction    with 
syrup  of  violets.      It  may  be  prepared  by  treating 
commercial  ammonium  carbonate  (ammoniun 
quiearbonate)    with   official   alcohol,   whereby  the 
neutral  carbonate  i-  dissolved  and  the  bicarbonate 

left.    To  lender  this  still  purer  It    should   be  w  . 

with  alcohol  and  dried.     It   is  obtained 

talline  precipitate  by  adding  alcohol  to  a  saturated 

solution  of  the  ordinarj  carbonate,  or  by  passing 

carbon  dioxide  through  the  same  solution.  It  may 
be    used    as    an    antacid    in    the    same    man  HOT    and 

the  same  doses  as  sodium  bice i bonat e.  being  pref 
erable  to  that   salt   when  a  stimulant    impn 
on  the  stomach  is  desired,     i  l.  /.  /'..  July,  lv«"'. 
294.) 

Ammonium   Borate.     Ammonium   Uetaborate. 
2NH«BOaHBOs+  JHgO.— Only     acid 
known.     By  dissolving  one  part   ol   boric  acid  in 

s,  in  three  parts  of  heated  water  of  ammonia. 
BO.    gr.    0.000,    and    allowing    the    solution    to    cool 

slowly,  this  salt    is  obtained   in  crystals.     ] 
are  rhombic  octahedrons,  with  truncated  summit-. 

and  often  truncated  edges,  and  are  semi-transpar- 
ent. The  taste  of  the  salt  is  alkaline,  and  it  has 
an  alkaline  reaction.  On  exposure,  it  afflon 
losing  ammonia,  and  becoming  in  time  the  tetra- 
borate. It  is  soluble  in  about  twelve  parts  of 
water.  (Gmelin,  ii.  435.)  Becker  ha6  used  it 
with  asserted  great  advantage  in  stone  in  the  blad- 
der and  renal  colic.  Under  its  influence  the  urine 
becomes  loaded  with  uric  acid  and  the  earthy 
phosphates.  It  is  said  also  to  be  an  excellent 
remedy  in  chronic  catarrh  of  the  bladder.  It  is 
believed  by  Beeker  to  be  the  ludus  of  Paracel- 
sus, which  had  a  great  reputation  in  the  treatment 
of  urinary  calculi.  Dose,  ten  to  twenty  grains 
(0.65-1.3  Gm. )  every  hour,  in  water  sweetened 
with  licorice.  (Journ.  de  Therap.  Med.-Chir.. 
Sept.    1,   1866.) 


Ammonium  Caseinate.  Ammonii  Cascinas. 
Eucasinum.  Casein-ammonium. — A  compound  made 
by  passing  ammonia  over  casein  until  it  is  soluble 
in  water,  forming  a  nearly  clear  solution.  In  the 
form  of  a  white  or  slightly  yellow  powder,  almost 
without  odor  or  taste.  It  is  recommended  as  a 
dietetic,  given  in  soups,  chocolate,   etc. 

Ammonium  Embelate.  Ammonium  Einbeli- 
cum. — A  compound  of  ammonia  with  embelic  acid, 
an  organic  acid  (C18H28O4)  derived  from  the  fruit 
of  Embelia  Ribcs,  Burm.  According  to  the  experi- 
ments of  G.  (oronedi  (SpcrimcntaJt .  1892,  fasc.  2), 
this  substance  is  a  practical  anthelmintic  for  lapc 
icorm.  Dose,  three  grains  (0.2  Gm.)  in  pill,  three 
times  a  day  for  a  child,  seven  times  for  an  adult. 

Ammonium  Nitrate.  Ammonii  Xilras.  I  .  8, 
1890.  Nitrate  of  Ammonia.  XH4NO3. — Ammo- 
nium nitrate  may  be  prepared  by  treating  com- 
mercial ammonium  carbonate  by  nitric  acid  so 
long  as  effervescence  takes  place,  or  to  saturation. 

filtering,  and  evaporating  the  solution.  By  (ire- 
ful evaporation  and  slow  refrigeration  the  salt 
may  be  obtained  in  well-defined  crystals.  If  crys- 
tallised after  rapid  concent  ration  by  boiling  and 
sudden  cooling,  it  forms  long,  llexible  and  elastic 
threads.  If  the  solution  be  healed  till  all  the 
wafer  has  been  driven  off  and  the  fused  mass  kept 

at  a  temperature  not  exceeding  l(io°  c.  (.'(20°  P.;, 
the  commercial  salt  is  produced. 

"Colorless    crystals,    generally    in    the    form    of 
thin,    rhombic    prisms,    or    in    fused    111:: 

without  odor,  having  ;i  sharp,  bitter  taste,  and 
somewhat   deliquescent.     Soluble,  at    15°  0.   (.">!)° 

P.),  in  (i.:.  part  of  water,  and  in  20  parts  of 
alcohol;     Very    soluble    in   boiling    wafer,    and    in    3 

of  boiling  alcohol.    When  gradually  heated, 

it    melts  at     IC..  (.S2!r-:i:iO.S'     I  ■.:  j     al    a 

temperature  between  230°  and  250°  C.    <  l1i;0-482° 

decomposed  into  nitrogen  monoxide  gas 

and  wafer,  leaving  no  residue.  The  aqueous  solu- 
tion of  the  -alt  is  neutral  to  litmus  paper,  and 
when  gently  heated  with  potassium  or  sodium  hy- 

olution.  it  evolves  the  odor  of  ammonia. 
<  m    healing  the   salt,  with   sulphuric  acid,  if,  emits 

nitrous  vapors."     U.  8.   1890. 

At  all  temperatures  between —15°  ('.  (5*  F.) 
and  2.">°  ('.   (77°  P.),  if  exposed  to  a  current  off 

diy    anmioniaeal    gas,    its    crystals    absorb    1  b< 
and    melt,    yielding    a    colorless    liquid,    which,    if 
the   absorption    has   taken    place   at  — 10"    0.    (14° 

contains  two  molecules  of  the  gas  for 
molecule  of  the  salt,  and  would  be  represented  by 

the  formula  .\H4\O3 -f  2NH3.  It  is  not  fro/en  by 
a    mixture   of   salt    and   snow.      Its   sp.  gr.   is    l.Oo. 

Heated  moderately  it  boils,  with  loss  of  ammonia, 
and  is  changed  into  a  crystalline  mass,  containing 
22  II  parts  of  the  gas  in  100  of  the  salt  by  weight, 
corresponding  with  the  formula  NII4NO3  +  NM3, 
thus  retaining  one-half  the  gas  absorbed.  By  ex- 
posure to  increased  heat,  this  loses  ammonia,  and 
at  80°  C.  (  170°  P.)  has  been  reconverted  to  pure 
ammonium  nitrate.  This  preparation  may  be  used 
for  obtaining  small  quantities  of  pure  ammonia, 
when  wanted,  by  exposing  it  to  a  gentle  heat  in 
a  small  retort.  To  be  fit  for  this  purpose,  it  must 
be  kept  at  a  low  temperature.  IP.  ■/.,  June, 
1872.)  "A  10-per-cent.  aqueous  solution  of  the 
salt,  when  acidulated  with  nitric  acid,  should  not 
be  affected  by  silver  nitrate  test-solution  (absence 
of  chloride),  nor  by  barium  chloride  test-solution 
(absence  of  stdphate)."  U.  8.  1890. 

For  the  mode  of  preparing  nitrogen  monoxide 
(hyponitrous  oxide),  or  nitrous  oxide  gas,  from 
ammonium  nitrate,  see  Nitrogen  Monoxide. 
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Ammonium  Persulphate,  (NH4)2S208,  is 
prepared  by  electrolyzing  an  acid  solution  of 
ammonium  sulphate,  and  is  a  most  efficient 
oxidizing  agent  in  acid,  neutral,  or  alkaline 
solutions.  It  occurs  in  small,  colorless  crystals, 
soluble  in  water.  Its  solution  evolves  oxygen  when 
heated,  and  is  used  as  an  antiseptic  for  preserving 
meat  and  other  food,  and  as  a  cheap  and  effective 
mouth  wash.  Ammonium  persulphate  is  much 
used  in  photography  as  a  reducing  agent.  In 
medicine  it  is  chiefly  valuable  as  forming  the 
basis  of  Klett's  test  (Chem.  Ztg.,  1900,  p.  690) 
for  indican  in  urine.  To  10  Cc.  (160  minims)  of 
urine  add  5  Cc.  ( 80  minims )  of  25  per  cent,  hydro- 
chloric acid  together  with  a  crystal  of  ammonium 
persulphate,  to  which  add  chloroform,  when  a  blue 
color  develops  in  the  latter. 

Ammonium  Sulphate.  Ammonii  Sulphas. 
U.  S.  1880.  Sulphate  of  Ammonium.  (NH4)2S04: 
131.21.  Ammonium  Sulphuricum.  Sal  Ammo- 
nium Secret um  Glauberi.  Sulfate  d'Ammoniaque, 
Sel  secret  de  Glauber.  Fr.  Schuefelsaures  Amnion. 
Ammonium,  Ammonialc,  G Gas  liquor  is  dis- 
tilled with  lime  and  the  gas  received  in  sul- 
phuric acid,  which  yields  a  purified  product. 
Most  of  the  anunoniacal  liquor  is  worked  up 
into  ammonium  sulphate  at  present.  The  English 
production  from  gas  works,  shale  distilling,  and 
coke  ovens  amounted  in  1902  to  221,500  tons, 
that  of  Germany  to  100,000,  and  France  35,000 
tons.  In  the  United  States  the  production 
from  gas  works  amounted  in  1890  to  11,000 
tons,  and  has  probably  not  increased  because  of 
the  general  introduction  of  water  gas  processes, 
in  which  no  ammoniacal  liquor  is  formed;  on  the 
other  hand,  the  production  in  connection  with  the 
coking  of  coal  has  increased  very  rapidly.  The 
total  production  of  ammonia  from  gas  works  and 
coke  ovens,  as  reported  for  1904,  was,  when  re- 
duced to  terms  of  ammonium  sulphate,  52,463  ton9 
(Mineral  Resources  of  the  U.  S.,  1904).  "Color- 
less, transparent,  rhombic  prisms,  permanent  in 
the  air,  odorless,  having  a  sharp,  saline  taste  and 
a  neutral  reaction.  Soluble  in  1.3  parts  of  water 
at  15°  C.  (59°  F.)  and  in  1  part  of  boiling  water; 
insoluble  in  absolute  alcohol,  but  slightly  soluble 
in  alcohol  of  sp.  gr.  0.817;  when  heated  to  about 
140°  C.  (284°  P.),  the  salt  fuses,  is  gradually  de- 
composed, and  on  ignition  is  wholly  dissipated. 
The  aqueous  solution  of  the  salt,  when  heated 
with  potassa,  evolves  vapor  of  ammonia.  With 
test-solution  of  chloride  of  barium  it  yields  a 
white  precipitate  insoluble  in  hydrochloric  acid. 
A  1  per  cent,  solution  of  the  salt  should  not  be 
blackened  by  test-solution  of  sulphide  of  ammo- 
nium (lead  and  iron),  nor.  when  acidulated  with 
nitric  acid,  should  it  be  rendered  more  than  opal- 
escent bv  test-solution  of  nitrate  of  silver  (limit 
of  chloride)."  V.  S.  18S0.  It  is  not  used  as  a 
medicine,  but  enters  into  the  composition  of  am- 
monium alum  and  the  iron  and  ammonium  sul- 
phate. 

Ammonium  Urate.  Ammonii  Uras.  C5HS 
(NH4)N403 — This  is  an  acid  salt,  and  may  be 
formed  by  digesting  uric  acid  in  solution  of  am- 
monia, or  by  adding  sal  ammoniac  to  the  solution 
of  other  urates.  Uric  acid  is  frequently  obtained 
from  the  dried  and  powdered  excrements  of  the  boa 
serpent,  and  of  other  large  snakes,  by  dissolving  it 
in  a  weak  solution  of  potassium  hydroxide  with  the 
aid  of  heat,  and  precipitating  the  uric  acid  from 
the  filtered  solution  by  hydrochloric  acid,  added 
in  excess.  Ammonium  urate  is  a  white,  amor- 
phous, very  sparingly  soluble  salt.     It  is  a  con- 


stituent of  some  varieties  of  guano.  It  has  been 
used  with  asserted  good  effects  externally  in 
chronic  eczema,  in  the  form  of  an  ointment 
(twenty  grains  to  the  ounce).  (See  16th  edition 
U.  S.  D.)  Xeubauer  found  that  when  given 
internally  to  rabbits  it  causes  increase  in  the  urea, 
uric  acid,  and  oxalates  of  the  urine.  (Ranking's 
Abstract,   1857.) 

Ammonol. — This  proprietary  remedy  is  stated 
by  its  manufacturers  to  be  ammoniated-phenyl- 
acetamide.  It  has  been  used  internally  as  an  anal- 
gesic in  doses  of  from  five  to  ten  grains  (0.3- 
0.65  Gm.).  According  to  the  analysis  of  George 
M.  Beringer  (A.  J.  P.,  lxix.  p.  150),  it  is  com- 
posed of  acetanilide,  10  Gm. ;  sodium  bicarbonate, 
5  Gm.;  ammonium  bicarbonate,  5  Gm. ;  metanil- 
yellow,  0.005  Gm. 

Amygdophenin.  Phenyl-glycol yl-phenetidine. 
This  is  a  derivative  of  p-amidophenol,  analogous 
to  phenacetin.  In  constitution  it  is  a  light,  crys- 
talline, grayish-white  powder,  soluble  with  diffi- 
culty in  water.  It  is  obtained  by  the  action  of 
mandelic  acid  upon  p-phcnclidin  in  the  presence  of 
dehydrating  agents.  R.  Stiive  asserts  that  it  is 
practically  free  from  antipyretic  properties;  that 
it  is  an  analgesic  which  is  often  useful  in  neural- 
gias and  the  pains  of  sj>inal  scleroses;  and  that  it 
is  very  useful  in  rheumatism,  it  having  had  more 
effect  in  some  comparative  trials  than  the  salicyl- 
ates. It  is  best  administered  in  capsules,  fifteen 
grains   (1  Gm.),  from  three  to  >ix  times  a  day. 

Amyl  Alcohol.  Alcohol  Ami/licuni.  Amylic 
Alcohol,  C5HuOH.  Fusel  Oil.  Hud  rated  Oxide  of 
Amyl.  Fousel  Oil.  Hydrate  of  Amul.  Grain 
Oil.  Potato  Spirit  Oil.  A I  cool  Amulique,  Huile 
de  Grain,  Fr.  Amylalcohol,  Fusclul,  (_;. — This 
oil  is  always  present  in  the  products  of  alcoholic 
fermentation,  and.  according  to  the  experiments  of 
L.  Perdrix  (J.  Chem.  8.,  1892,  90),  the  bacillus 
B.  amylo.-ymicus  produces  a  fermentation  in 
starch  resulting  in  the  large  production  of  amyl 
alcohol.  It  is  an  ingredient  in  the  ardent  spirit 
obtained  from  various  grains,  but  is  most  abun- 
dant in  that  procured  from  fermented  potatoes. 
l'n  grain  spirit  it  is  present  in  the  proportion  of 
about  one  part  in  five  hundred  by  measure.  When 
grain  or  potato  whisky  is  distilled  for  the  pur- 
pose of  obtaining  alcohol,  the  pure  spirit  will 
continue  to  come  over  for  a  certain  time,  after 
which,  if  the  distillation  be  continued,  a  milky 
liquid  will  be  obtained,  which,  upon  standing,  will 
be  covered  with  a  stratum  of  this  peculiar  oil. 
Subjected  to  distillation,  the  milky  liquid  will  at 
first  boil  at  a  comparatively  low  temperature,  and 
yield  water  and  a  little  of  the  oil:  but  after  a 
time  the  boiling  point  will  rise  to  132°  C.  (269. (iJ 
F.),  when  the  oil  will  come  over  pure,  and  by 
changing  the  receiver  may  be  so  collected. 

Properties. — Amyl  alcohol  is  an  oily,  colorless 
liquid,  of  a  strong,  offensive  odor,  and  an  acrid, 
burning  taste.  As  usually  prepared  it  has  a  pale 
yellow  color.  Its  sp.  gr.  is  0.81S;  that  of  its 
vapor  3.15.  It  boils  at  132°  C.  (269.6°  F.).  and 
congeals  at  —25°  C.  (—13°  F.)  in  the  form  of 
crystalline  leaves.  It  is  very  sparingly  soluble 
in  water,  but  unites  in  all  proportions  witli  alco- 
hol, ether,  and  essential  oils.  It  dissolves  iodine, 
sulphur,  and  phosphorus,  and  is  a  good  solvent 
for  fats,  resins,  camphor,  and  alkaloids.  When 
dropped  upon  paper  it  does  not  leave  a  permanent 
greasy  stain.  It  does  not  take  fire  like  alcohol  by 
the  contact  of  flame,  but  requires  to  be  heated  to 
a  temperature  of  about  54.5°  C.  (130°  F.)  before 
it  begins  to  burn.     Pasteur  first  observed  that  the 
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ordinary  amyl  alcohol  of  fermentation  was  a 
mixture  of  two  distinct  alcohols,  one  present 
in  smaller  amount,  optically  active,  laevogyrate, 
and  the  other,  the  main  portion,  optically  inactive. 
Their  boiling  points  are  very  close,  but  they  may 
be  separated  by  the  difference  in  solubility  of  the 
barium  amyl-sulphates,  and  yield  different  sets  of 
derivatives.  (C.  R.  A.  H.,  41,  296.)  Amyl  alco- 
hol consists  of  five  atoms  of  carbon  59.55,  twelve  of 
hydrogen  12,  and  one  of  oxygen  15.8  =  87.43.  It 
is  recognized  as  the  hydroxide  of  the  radical  amyl 
(C5H11),  and  its  formula  is,  therefore,  (  5H11.OH. 
Heated  with  phosphoric  oxide,  it  loses  a  molecule 
of  water,  and  forms  a  hydrocarbon,  CsHio,  homolo- 
gous with  ethylene,  called  amylene  or  ralrrene, 
which  has  been  proposed  H  an  BOBBSt hetic.  Ac- 
cording to  Long  and  Linebarger.  American  fusel 
oil  consists  chiefly  of  active  and  inactive  amyl 
alcohol,  with  some  isobutyl  alcohol,  isopropyl  and 
ethyl  alcohols,  and  traces  of  normal  propyl  and 
normal  butyl  alcohols.  (Chess.  Vtwe,  lxi.  186- 
187.)       Ann  I    alcohol    should    not    affect    the    color 

of  litmus  paper,  previously  moistened  with  water, 
should  leave  do  fixed  residue  upon  evaporation, 
should  require  to  dissolve  it   about    40   parts  of 

distilled  inter  at    i.r   0.   cv.<°  1  bould 

become   not    more   than   slightly    turbid    upon    nil 

tore  with  petroleum  benain  (absence  of  more  than 

a  little  alcohol,  or  water).      (£  low.) 

When    subjected    to    oxidising    agents,    it    loses 
two  atoms  of  hydrogen  and  gains  one  of  oxygen, 
and    become-    C6H10()2.    or    r"l'ru'   "<"'.    thl 
found    in    valerian.       lb  rice    the    tosf    giVOB    in    the 

Hr.  Pharmacopoais  of    1886:    "exposed  to  the  air 

in  contact  with  plat  inum  black,  it  is  -lowly  oxi- 
dized, yielding  valerianic  acid."  This  aeid   bears 

the    same     iclation     bo    amyl     aloohol     that     acetfc 
acid     docs     t0    ethyl     alcohol,     and     follnic     :i  <  itl     to 
methyl    alcohol.      The    tree    amyl.     (CeHu)Si 
been    isolated    li\     I..    Ii.mkland.       It    1-   a    col 

pellucid    liquid,   <>f   the   tp.   gr.   0.7704.      [Chem. 
Chut.,  March  16,  1860.)     Its  hydride,  c5Hnn 
discovered  to  be  an  energetic  ansssthetic  by  Simp- 
ion  of  Edinburgh. 

Crude   fusel   oil   may  be  obtained    from   the  alco- 
hol   distillers.      Seal    <<(    Wen    York,    found    in 

it.  as  impurities,  water,  alcohol,  acetic  and  valeric 
acid-,  oxide  of  iron,  and  an  annl  compound  analo- 
gous to  aiitinthu   ether.     Fusel  oil  has  been 
largely   by   the   manufacturers  of  alkaloidi 
solvent    and   in   the  preparation  of   amyl  acetate 

(pear  oil),  which  is  used  in  the  manufacture  of 
pyroxylin  varnishes  and  smokeless  powder.  This 
manufacture  of  amyl  acetate  for  solvent  pur- 
posea  now  consumes  the  pieat  bulk  of  the  fusel 
oil  obtained  from  the  rectifiers. 

Fusel  oil  wa-  formerly  recognised  by  l>oth  the 
United  state-  and  the  British  Pharmacopoeias  as 

an  artificial  source  of  valeric  acid. 

Amyl    alcohol    is    a    very    active    narcotic,    and 
under    the    name    of    Faint*    i-    used    in    England 

and  Northern  Europe  for  the  purpose  of  in- 
creasing the  activity  and  prolonging  the  effect-  of 
ordinary  liquors.  In  small  doses  it  i-  said  to  Ik* 
especially  efficacious  in  controlling  the  nervous 
weakness  and  irritability  of  confirmed  drunkards, 

while  larger  doses  produce  headache,  giddiness, 
double  vision,  staggering,  unconsciousness,  fall 
of  temperature,  abolition  of  reflexes,  muscular 
rigidity,  followed  by  complete  relaxation,  pro- 
nounced cyanosis,  and  a  peculiar  odor  from  the 
breath  sxiirsrcsting  that  of  a  Jargonelle  pear. 

T.    B.    Futcher    (Am.    Med.,    August.    1901.    p. 
210)   has  shown  that  both  in  animals  and  also  in 


man,  when  taken  in  toxic  doses,  fusel  oil  affects 
profoundly  the  blood,  causing  metluemoglobinuria, 
also  glycosuria,  attended  with  the  presence  of 
combined  glucuronic  acid,  and  in  some  cases  vio- 
lent nephritis.  The  size  of  the  fatal  dose  proba- 
bly varies  very  much.  It  is  affirmed  that  death 
occurred  from  the  taking  of  a  single  fluidounce 
(30  Cc. ),  but  in  another  case  recovery  resulted 
after  six  lluidounccs  (180  Cc.)  had  been  swal- 
lowed. 

Amyi    Salicylate.      Salicylic   Amylester. 

C  H  /0H 
■6I14\CO«CbHu 
A  colorless  and  refracting  fluid,  emitting  an 
odor  resembling  that  of  salol,  having  the  ip,  BT. 
1.066  at  15°  C.  and  made  by  the  action  of  chlo- 
rine on  a  solution  of  salicylic  acid  in  amyl 
alcohol.  It  boils  at  270°  C.  (618°  F.).  The 
preparation  dissolves  in  ether,  alcohol,  and 
chloroform,  but  it  is  almost  insoluble  in  water. 
This  Mib-tance  has  been  proposed  by  B.  Lyon- 
nct  [R.  T..  I.xviii.  No.  2)  as  a  substitute  in 
rheumatism    for    methyl    salicylate,   over    which    it 

has  the  advantage  u  less  pronounced  odor  and 

teste.      It    is   given    internally    usually    in   gelatin 

lies,   three  to  live  minims    (0.2-0.3  Cc.)    each. 

eight,   or  ten  times  a  day.     It   has  also  been   found 

rery  useful  as  ■  local  application,  one  half  to  one 
drachm  (2.0-6.9  Cm.),  being  applied  to  rheumatic 

joints    and     covered     with     wax     paper,    or    oilier 

impervious  dressing. 

Amyl  Valerate.— This  liquid  is  said  by  \V. 
F.  Wade  of  Birmingham,  tO  act  similarly  to 
valerian,    and    to   afford   a    most    valuable    remedy. 

lb-  dis-ohe-  one  part  of  it  in  nineteen  parts  of 

aloohol  and  1  per  OSttt.  of  a  spiril    of  amyl  acetate 
1. .lie   part    to   twenty  1.      The  do-e  of   I  his   mixture 
i-   from    six    to   eight    minims    (0.4-0.5   Cc  ) . 
Amylamine  Hydrochloride,   Amylamine  Ohio- 

<  .,11  K1\.  HC1.  crystallizes  cither  in  elllore-cent 

-cales  01  in  quadratic  octahedrons,  According  to 
Dujardin-Beaumete  [0.  B.  .1.  8.,  lxxvii.  1247), 
m    -mall    .lose-     (from    fc-Jg    grain     (0.001-0.006 

Cm.)  to  a  rabbit)  this  salt  lowers  the  tempera- 
lure  and  also  the  force  and  frequency  of  the  pulse. 

In  larger  amounts  it  produces  profound  nervous 
disturbance,    with    tonic    and    clonic    convul 
ending    often    in    death.      In    man.    doses    of    from 
seven  to  fifteen  grains  (0.4.-)-l.<)  Cm.)  diminish  t  he 

pulse  and  temperature. 

Prom  amylamine  hydrochloride  by  boiling  with 
an  excess  of  calcium  chloride  is  formed  amyldi- 
chloramine,  a  yellowish  green  oily  liquid,  the 
smelling  of  which  produces  violent  irritation  of 
the  nose,   followed   by  severe  headache  and   vertigo. 

According   to  the  researches  of   Boinef     (Co 

FrCMQWU  <l<    Mt'tl..  1.  1804  1.  it  is  not  only  a  violent 

local  irritant,  but  also  a  powerful  centric  poison, 

producing  death  by  asphyxia.  Boinel  has  also 
examined  physiologically  propyldichloramine  and 
itobutyldtchloranUne,  finding  that  they  are  similar 
in  their  toxic  influence  to  ainyldicliloramine. 

Amylene.  Valcrtnc.  Pentene.  C^Hio- — This 
compound  was  alluded  to  under  amyl  alcohol.  The 
name  is  given  to  the  isomeric  hydrocarbons  of  the 
olefin  series,  having  the  formula  CVIio,  of  which 
five  are  possible.  Amylene  is  prepared  by  distil- 
ling amyl  alcohol  with  a  concentrated  solution 
of  zinc  chloride,  which  acts  by  dehydrating, 
withdrawing  a  molecule  of  water.  The  product  is 
redistilled,  and  that  which  comes  over  first,  con- 
stituting the  more  volatile  part,  is  separately  col- 
lected, and  agitated  with  concentrated  sulphuric 
acid,   when   the  amylene,   freed   from   water,   will 
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rise  to  the  surface.  Amylene  is  a  colorless,  very 
mobile  liquid,  having  the  density  0.655  at  10°  C. 
(50°  F.).  Its  boiling  point  is  34°  C.  (93.2°  F.). 
Its  odor  is  peculiar  and  disagreeable.  It  is 
soluble  in  alcohol  and  ether  in  all  proportions, 
but  very  sparingly  so  in  water.  When  pure  it 
does  not  act  on  potassium,  and  is  not  colored  by 
a  prolonged  contact  with  potassium  hydroxide. 

In  1857,  Snow  of  London,  proposed  amylene 
as  an  anaesthetic.  It  was  soon  shown,  however, 
to  be  dangerous,  the  French  Academy  of  Medi- 
cine formally  condemning  it. 

Amylene  Hydroxide.  Tertiary  Amyl  Alcohol. 
Dimethylethylcarbinol  (C5Hi20  or  (CHsJaC^Hs 
COH)  is  a  clear,  colorless  liquid,  of  a  strong, 
penetrating  odor,  soluble  in  eight  parts  of  water, 
and  miscible  with  alcohol,  ether,  chloroform, 
petroleum  benzin,  glycerin,  and  fixed  oils  in 
almost  all  proportions;  sp.  gr.  0.812  at  12°  C. 
(53.6°  F.). 

In  1887,  von  Mering  proposed  the  use  of  amy- 
lene hydroxide  as  a  soporific,  stating  that  it  stood 
midway  between  hydrated  chloral  and  paralde- 
hyde, one  drachm  (3.9  Gm.)  of  hydrated  chloral, 
two  drachms  (7.7  Gm.)  of  amylene  hydroxide,  and 
three  drachms  (11.6  Gm.)  of  paraldehyde  being 
about  equivalent  in  power.  In  cases  of  poisoning, 
reported  by  C.  Dietz,  by  the  amylene  hydroxide,  the 
symptoms  were  deep  narcosis,  dilated  pupils,  loss 
of  corneal  reflexes,  slow,  deep,  irregular  breathing, 
small,  slow  pulse,  and  fall  of  temperature.  Amy- 
lene hydroxide  is  a  safe,  rapidly  acting,  and  occa- 
sionally useful  but  not  analgesic  hypnotic,  in 
doses  of  from  thirty  to  forty  minims  (1.8-2.5 
Cc).  According  to  Brackmann,  confirmed  by 
W.  Niessen,  it  is  very  valuable  in  diabetes  in- 
sipidus, lessening  thirst  and  polyuria.  Dose, 
fifteen  minims  (0.9  Cc.)  morning  and  evening. 

Pental.  Trimethylethylene.  fi-isoamylene, 
(CH3)2C  =  CH.CH3,  or  C5Hi0,  is  obtained  from 
crude  amylene,  which  consists  of  pentane  (C5H12), 
pental  (C5H10),  and  a-  and  7-amylene.  If  the  mix- 
ture be  shaken  with  diluted  sulphuric  acid  at  a 
low  temperature,  —20°  C.  (—4°  F.),  the  trimeth- 
ylethylene and  7-amylene  will  be  decomposed 
and  amylsulphuric  acid  produced,  which  after  di- 
lution with  water  yields  tertiary  amyl  alcohol 
and  trimethylethylene;  by  fractional  distillation 
the  pental  is  obtained  in  a  pure  state. 

Pental  is  a  colorless,  highly  inflammable  liquid; 
sp.  gr.  0.678;  boiling  point  38°  C.  (100°  F.). 
It  was  highly  commended  by  W.  Lombardino 
as  an  anaesthetic  of  great  practical  value.  H.  C. 
Wood  and  David  Cerna  have,  however,  shown  that 
pental  acts  upon  the  lower  animals  as  a  powerful 
cardiac  depressant,  and  is  probably  a  dangerous 
anaesthetic.  The  more  recent  clinical  trials  of  the 
drug  have  proved  that  this  danger  is  real,  there 
having  been,  according  to  the  statistics  of  Gurlt, 
in  six  hundred  pental  narcoses,  six  deaths.  More- 
over, N.  Kleindienst  found  that  very  frequently 
in  man  severe  albuminuria,  and  not  infrequently 
haematuria  and  hemoglobinuria,  occurred  three  or 
four  days  after  pental  narcosis. 

Pentane. — Amyl  hydride,  CH3CH2CH2CH2CH3, 
was  discovered  by  E.  Frankland  of  Manches- 
ter. It  is  a  saturated  hydrocarbon,  and  has 
been  proved  to  be  one  of  the  light  products  in 
American  petroleum,  being  the  portion  boiling  at 
from  37°-39°  C.  (99°-102°  F.)  (Schorlemmer) . 
Amyl 'hydride  is  a  colorless,  volatile,  mobile  liquid, 
possessing  a  grateful  fruity  odor,  having  no  taste. 
It  is  one  of  the  lightest  liquids  known,  having  the 
sp.  gr.  0.626  at  17°  C.   (63°  F.).    It  boils  at  38° 


C.  (100°  F.),  and  the  sp.  gr.  of  its  vapor  is  2.5. 
It  is  very  inflammable,  and  burns  with  a  brilliant 
white  flame.  It  is  readily  soluble  in  alcohol  and 
ether,  but  insoluble  in  water.  Belonging  to  the 
paraffin  or  saturated  series  of  hydrocarbon*,  it  is 
a  very  stable  compound,  resisting  the  action  of 
fuming  sulphuric  acid  and  the  most  powerful 
oxidizing  agents.  This  substance  was  proposed  by 
Simpson  as  an  anaesthetic,  but  has  not  sustained 
the  claims  made  for  it. 

Amylene  Chloral.    Dormiol. 

CCIs'CH\OC8Hu. 
This  is  an  alcoholate  formed  by  the  union  of 
chloral  and  amylene  hydroxide.  It  is  a  colorless, 
oily  fluid  of  sp.  gr.  1.24,  having  a  peculiar 
camphor-like  odor  and  a  cooling,  pungent  taste. 
It  is  insoluble  in  water  but  is  miscible  in  all  pro- 
portions with  alcohol,  ether,  acetone,  and  fixed 
oils.  There  is  a  large  amount  of  clinical  evidence 
as  to  the  value  of  dormiol  in  all  forms  of  insomnia 
which  are  not  dependent  upon  the  existence  of 
pain.  It  is  employed  largely  in  insane  asylums 
and  the  testimony  is  uniform  that  it  acts  favor- 
ably in  about  70  per  cent,  of  the  cases,  that  it 
produces  no  disagreeable  after-effects,  and  that 
when  continuously  exhibited  it  produces  no  chronic 
poisoning.  It  is  further  claimed  that  it  may  be 
used  in  cardiac  cases  when  hydrated  chloral  would 
be  dangerous.  It  acts  promptly  and  produces  a 
quiet  sleep,  which  is  often  of  very  short  duration; 
further,  patients  become  rapidly  accustomed  to  its 
use.  Dose,  ten  minims  to  a  fluidrachm  (0.6- 
3.75  Cc).  It  may  be  given  in  capsules  or 
emulsion,  but  it  is  well  taken  when  dropped  in 
cold  water  and  rapidly  swallowed. 

Amyloform  is  a  patented  chemical  compound 
of  formaldehyde  and  starch,  introduced  by  Claassen 
as  a  substitute  for  iodoform.  It  is  stated  to  be 
odorless,  innocuous,  and  non-irritant.  Dextro- 
form  is  a  similar  compound,  in  which  dextrin  is 
used  in  place  of  starch.  Dextroform  is  soluble  in 
water  and  glycerin.  Amyloform  can  be  heated 
to  180°  C.  without  decomposition,  and  therefore 
is  readily  sterilized.  It  is  said  to  be  non-poison- 
ous, and  has  been  used  by  Langgard,  Krabbel,  and 
others  as  a  dusting  powder  in  the  treatment  of 
infected  ulcers  and  wounds  of  all  kinds.  It  is 
said  to  act  more  energetically  in  lessening  secre- 
tion and  as  a   disinfectant  than   iodoform. 

Amytin. — Under  the  name  of  amytin,  Unna  has 
introduced  into  medicine  a  33  per  cent,  aqueous 
solution  of  ichthyol-sulphonic  acid,  which  has  the 
property  of  dissolving  ichthyol,  various  ethereal 
oils,  phenol,  and  camphor,  forming  solutions  which 
are  known  by  Unna  as  Amytoles.  Many  of  these 
amytoles,  especially  those  made  with  a  phenol, 
are  powerfully  antiseptic.  The  10  per  cent,  cresol 
solution  is  said  to  entirely  disinfect  catgut  liga- 
tures in  from  thirty-six  to  forty-eight  hours,  after 
which  time  the  ligatures  must  be  removed  and 
preserved  in  alcohol.  Amytin  is  more  or  less  irri- 
tant to  the  skin,  and  is  affirmed  to  be  useful  in 
those  skin  diseases  which  need  stimulation.  It  is 
stated  that  a  3  per  cent,  solution  of  the  cresol 
amytole  affords  an  excellent  means  of  disinfecting 
the  hands,  and  is  very  actively  poisonous  against 
the  diphtheritic  bacillus. 

Anacahuite  Wood. — In  the  year  1860  consider- 
able quantities  of  this  wood  were  imported  from 
Mexico,  into  Germany,  as  a  supposed  remedy  in 
phthisis,  but  it  failed  to  sustain  its  first  reputa- 
tion. It  is  the  product  of  Cordia  Boissieri,  De 
Cand.     (See  P.  J.,  Dec.  1862,  272,  with  figure.) 
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Anacardium.  Anacardi/um  occidentale,  L.  Cas- 
suvium  pomiferum,  Lam.  Cashew-nut.  Acajou  a 
Pommes,  Ft.  Caschunuss,  G. — A  small  and  ele- 
gant tree  of  the  Fam.  Anacardiacese,  growing  in  the 
West  Indies  and  other  parts  of  tropical  America. 
A  gum  exudes  from  the  bark,  which  bears  some 
resemblance  to  gum  arabic,  but  is  only  in  part 
soluble  in  water,  and  consists  of  true  gum  and 
bassorin.  It  is  the  gomme  d'acajou  of  the  French 
writers.  Peckoldt  describes  cashew  gum  as  occur- 
ring in  hard,  fragile  pieces  which  are  more  or  less 
transparent,  yellowish-brown,  uviolar  and  stalac- 
tite-shaped; it  is  as  soluble  in  water  as  acacia. 
(Zeit.  (Jest.  Apoth.  Par.,  L8M,  501.)  The  fruit 
is  a  fleshy,  pear-shaped  receptacle,  supporting 
at  its  summit  a  hard,  shining,  ash-colored,  kid- 
ney-shaped nut,  an  inch  or  more  in  length  and 
three-quarters  of  an  inch  broad,  consisting  of 
two  shells,  with  a  black  juice  between  them, 
and  of  a  sweet  oily  kernel.  The  recepta< 
red  or  yellow,  and  of  an  Savor 

witli    MOM   ast  ringency.      It    is  edible,   and   affords 

a  juice  which  h.is  been   rwvnun«nittd   En  v 
complaint*  and  dropsy.     This  juice   is  converted 

by  fermentation  into  a  vinous  lienor,  which  yields 
by  distillation  a  spirit  need  LB  inAii^  punch,  and 
said  to  be  powerfully  diuretic  The  nuts  are  well 
known  under  the  name  ot  i.'.s.     The  black 

juice  contained  between  their  outer  and   inner  shell 

is  extremely  acrid  and  corrosive,  pi  when 

applied  to  the  skin.  severe  Inflammation,  followed 
by  blisters  or  desquamation.  r  found   in 

it  two  peculiar  pnn< 

yellow,   oleaginous    liquid 

.'{(•    set..    ,\iii.    469.)         II"-  Sd    HI    I  lie    West 

Indies    for    1  he    cure    of    I 

and  obstinate  ulcer*,  and  even  of  elephati 

is  said  to  be   sometimes   applied    to   thi 

women,  in  order  i"  i ■move  i it    cut ich 

duci-  ;\  fresher  and  more  youthful  mi  a 

case  of  external  poisoning   «'  i   our 

.  in  a  lady  wb 

the  roasting  nuts,  the  face  was  so  much  swollen 
thai  for  some  time  not  a  feature  was  discernible, 

(A.  ./.  \Ud.  Hep.,  is..;,.  187.)  In  the  Ban  of  a  boy 
the  tongue,  tail .  in  i  k.  i  .i uni, 

etc..    were    led    and    enormously    swollen 

painful,    The  tincture  of  Lodii  iseful 

as   :i    local    apidica1i.ni.      The    kernel    has   a    - 

able  taste,  and  is  eaten  like  ehestnu 

raw    or    roasted,    in    puddings,   and    as   it    elici 

when  nound  with  cocoa.  J<y  age  it  becomes  ran- 
cid.    The  black  juice  oi  1  he  nut   and  a  milk] 

which  Sows  from  the  tree  alter  incision  are  used 
for  almost   indelibly  marking   limn. 

Anaesthesin.      The   etA  nido-ben- 

zoic  acid,  C'6H4  fvv?r  11  '  ^''s  nain('  '"  gi^'H  by 
E,  Biteerf  to  the  ethyl-ester  of  p-amido-benzoic 
acid.    It  is  a  white,  inodorous,  crystalline  powder, 

melting  at    S9.."»°   C.    (193*    F.  jly   soluble 

in  cold  water,  readily  soluble  in  acetone,  ether, 
petroleum  benzin,  chloroform,  and  in  ethereal  and 
fatty  oils.  The  solutions  do  not  alter  even  when 
exposed  to  light. 

Anaesthesin  hydrochloride  is  soluble  in  100  parts 
of  water.  This  solution  when  injected,  however, 
causes  some  unpleasant  burning  sensation  and 
may  be  diluted  to  one-fourth.  It  is  claimed  for 
ana-sthesin  that  while  not  poisonous  it  is  an 
active  local  anaesthetic  and  may  be  freely  injected 
in  solution  for  surgical  purposes.  In  the  experi- 
ments of  Binz  colossal  doses  given  to  rabbits  were 
found   to   produce  only  a   transient  methaemoglo- 


binsemia.  No  renal  irritation  or  methsemoglobi- 
nuria  were  ever  observed.  Dunbar  commends  the 
following  formula:  Anaesthesin  hydrochloride, 
0.25;  sodium  chloride,  0.15;  morphine  hydro- 
chloride, 0.005  to  0.015;  water,  100;  the  solution 
can  be  sterilized.  Anaesthesin  is  strongly  com- 
mended internally,  for  the  relief  of  gastric  pain 
and  vomiting.  Lozenges  containing  from  three- 
tenths  to  six-tenths  of  a  grain  (0.019-0.038  Gin.) 
are  stated  to  be  effective  in  relieving  irritation  of 
the  throat  and  palate.  Anaesthesin  has  been 
found  very  useful,  in  the  form  of  suppositories 
containing  from  three  to  eight  grains  (0.2-0.5 
Qm.),  for  the  relief  of  painful  hemorrfwids;  it 
is  also  used  in  soluble  bougies  (live  grains  or 
0.3  Qea.)  in  the  vesical  tenesmus  of  women;  in 
the  form  of  an  ointment  (10  per  cent.)  in  pru- 
riivs  vulva:  of  diabetes  and  other  conditions,  also 
in    variou  -    about    the    genitalia.    Dose, 

five    to    seven    grains    (0.3-0.45    Cm.). 

Anagallis.    Anagallis  u  L    Scarlet   I 

i.     Red  Chick  weed.     Weather-glass.    Mouron 

renew,    BY.     Qauohheil,    Bathe    Miere,   <;.    (Fam. 

Primulaceak ) — An   annual    plant,   growing   in    Ku- 

inpe  and   the  I'nited   Slate*.       It    has   little  odor. hut 

a   bitterish,  somewhat  acrid  taste.     The  ancients 
med    it    a    counter-poison,   and   Orfila    found 
-mis  of  its  extract  to  cause  fatal  gastro 

enteritis  in  a  dog.  It  has  been  recommended  as 
a     local     application     to    old     and     i  II  condit  ioned 

:    has   Keen   /riven   internally    | 

alisti,  .  m /ii uni.    dropsy,    etc.      J.    A. 

Heint/.eiman  obtained  from  if  a  volatile  oil  <>t  a 

or,  a   pungent    and   somewhat 

i   the  sp.  gr.  0.087.     four  drops 

[03    Oc.)     of    it     produced     intense     headache    and 
■    fur   twenty  four    hours,    with    pains 

lamt  tin'  body.    According  to  Dacoomo  and 
TotnmaaoH,  anagallis  contains  an  active  ferment. 

which    rapidly   digests    raw    meat.      (RassegnQ   <ii 
i/'-/..     ls'.'J.    No.    4.)       A.    OWrulea,    Lam.,    is 

;_\   a  variety  of  .1.  eroenetc,  ami  than 

medicinal    | 

Anagyris.     Anaggrie  fcetida,  L.   (lam.  Legutni- 

.nly    and    Qalloil    lia\e      epaiated     limn 

la      an      alkaloid.     </  This 

I  i  l.oew  i    [A.   /..   /'.,  vol.  \  il.   p. 

i-   physiologically  related  to  lobeline,  acting 

lily   upon  tin'  DeiTe  endings  as  a    paralyzant 

and    lat<r    upon    nerve    centres,    hut     caving    no 

■    influence  upon  the  muscles,     ii   le  sens  the 

.■  frequency  and  decreases  the  force  oi  the 

systole  in   the   tin;.',   hut    is  said   in   the   mammal  to 
Very    little  influence  upon   the   blood    pie      nie, 

(hath  occurring  through  respiratory  paralysis. 

Analgen.      Ortho-ethoe  obenzoylamido' 

qumol  'gene,     (Juinalgene.     Labordin. 

( 'i8UicNV>2- — '' '"'  ,ia,|l<'  iaalgen  wai  Uxst  given  to 
derivative,  but  it  was  found  that  the 
benzoyl  radical  gave  ■  more  desirable  product,  and 
this  is  now  made  exclusively  and  the  name  anal- 
gen  applied  to  it.  Jt  is  in  colorless  crystals,  in- 
soluble in  water,  soluble  in  hot  alcohol,  melting 
point  208°  ('.    (400°  F.). 

First  produced  and  brought  forward  by  Vis  as 
an  antipyretic,  analgesic,  and  antirheumatic  rem- 
edy, it  was  subsequently  investigated  by  Maass 
{'/..  K.  J/.,  xxviii.  1895),  who  found  that  in  suffi- 
cient dose  it  depresses  the  heart  and  the  reflexes, 
finally  causing  convulsions  with  loss  of  power,  and 
death  by  centric  paralysis  of  respiration.  Both 
it  and  its  derivative,  oxyethylamidoquinoline,  act 
upon  the  peripheral  nerves  as  local  anaesthetics. 
The  fatal  dose  for  the  lower  animals  was  found 
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by  Maass  to  be  three  grammes  per  kilo.  The  con- 
tinuous use  of  small  doses  produces  emaciation, 
feebleness,  and  lessening  of  the  reflexes.  In  cases 
of  fever  it  causes  active  depression  of  temperature, 
often  with  free  sweating,  and  usually  decrease  in 
the  urinary  secretion,  and  especially  of  the  nitrog- 
enous elimination.  After  chronic  poisoning  in 
the  lower  animals  fatty  degeneration  was  found  in 
the  liver  and  kidneys.  The  urine  of  patients  tak- 
ing it  is  said  to  become  red,  owing  to  the  presence 
of  oxyethylamidoquinoline  urate.  In  headaches 
and  the  other  nervous  disturbances  of  chlorotic 
neurasthenic  individuals  it  is  said  to  act  well 
without  affecting  digestion.  It  is  said  also  to 
relieve  the  pain  of  organic  diseases,  and  to  be  dis- 
tinctly anti-malarial.  (See  B.  A.  .1/.,  xxxvi.) 
Dose,  eight  to  fifteen  grains  (0.5-1.0  Gm.), 
increased  to  seventy-five  grains  (5  Gm.)  a  day 
if  required;  best  administered  in  capsule  or  in 
acidulated  water. 

Anchietea.  Anchietea  salutaris,  St.  Hil.  Cipo 
Suma.  Cipo  Carneiro.  Pirageia. — The  bark  of  the 
root  of  this  Brazilian  plant  contains  anchietine,  an 
alkaloid  isolated  by  Peckoldt.  (Ber.  d.  Chem. 
Ges.,  1897,  No.  3,  p.  98.)  It  is  used  in  Brazil  in 
treating  scrofula,  erysipelas,  and  eczema.  Given 
in  doses  of  two  drachms  (7.7  Gm.),  it  acts  as  an 
aperient,  while  three  drachm  (11.6  Gm.)  doses 
produce  vomiting. 

Anchusa.  Anchnsa  officinalis,  L.  Bugloss.  Ox- 
tongue. ( Fam.  Boraginaceae. )  — The  root,  leaves, 
and  flowers  of  this  European  biennial  plant  were 
at  one  time  recognized  by  the  U.  S.  Pharmacopoeia, 
but  probably  are  practically  devoid  of  medicinal 
properties.  In  France  the  Anchusa  italica,  which 
is  there  known  as  buglosse,  is  substituted  for  A. 
officinalis. 

Andrographis.  Br.  Add.  Andrographis  panic- 
ulata,  Nees.  (Nat.  Ord.  Acanthacese. ) — Under  the 
name  of  Kiryat  this  plant  is  stated  to  be  used 
to  some  extent  in  India  as  a  bitter  tonic,  having 
similar  properties  to  chiretta.  It  appears 
scarcely  to  enter  commerce  at  all,  although  ex- 
posed in  the  shops  of  the  herbalists.  The  Br. 
Add.  recognizes  the  infusion  (Infusion  Andro- 
graphidis,  Br.  Add.,  one  ounce  to  a  pint ) ,  dose, 
one-half  to  one  fluidounce  (15-30  Cc. );  the 
concentrated  liquor  (Liquor  Andrographidis 
Concentratus,  Br.  Add.),  dose,  one-half  to  one 
fluidrachm  (1.8-3.75  Cc. )  ;  and  the  tincture 
(Tincture  Andrographidis,  Br.  Add.),  dose,  one- 
half  to  one  fluidrachm   (l.S-3.75  Cc. ). 

Andromeda.  Oxydendrum  arboreum  (L. ), 
DC.  (Andromeda  arborea,  L. ),  Sour  Wood,  or 
Sorrel-tree,  grows  in  the  valleys  of  the  Allegha- 
nies,  from  Pennsylvania  to  Florida.  Barton 
in  his  Collections  states  that  a  decoction  of  Pieris 
Mariana  (L. ),  B.  and  H.  (Andromeda  Mariana, 
L.),  or  stagger-bush,  is  employed  in  the  Southern 
States  as  a  wash  in  ulcerations  of  the  feet.  The 
powder  of  the  leaves  and  buds  of  Leucothoe  race- 
mosa  (L.),  A.  Gray  (Andromeda  racemosa,  L.), 
is  said  to  be  a  powerful  errhine.  J.  F.  Eyk- 
man  of  Japan,  found  a  poisonous  glucoside, 
asebotoxin,  in  Andromeda  (Pieris)  japonica.  (W. 
R.,  1882,  290.)  In  1883,  Plugge  separated 
from  Andromeda  japonica  a  colorless  crystalliza- 
ble  poisonous  principle,  andrometoxin.  Subse- 
quently he  found  that  various  ericaceous  plants 
contain*  it.  (A.  Pharm.,  xxvi.;  also  A.  J.  P., 
1889.)  It  exists  in  Azalea  indica  and  Rhododen- 
dron maximum,  L.,  and  has  been  found  by  De 
Zaayer  (Chem.  Ztg.,  July,  1887)  in  Rhododen- 
dron  ponticum,   and   in   Kalmia   angustifolia,   L., 


and  K.  latifolia,  L. ;  also  in  Monotropa  uniflora, 
L.,  by  A.  J.  M.  Lasche  (Ph.  Rund.,  Sept.  1889). 
It  occurs  in  acicular  crystals,  melting  at  from 
228°  to  229°  C.  (442°-444°  F.),  soluble  in  alcohol, 
amyl  alcohol,  chloroform,  ether,  benzene,  much 
more  soluble  in  cold  than  in  boiling  water,  yield- 
ing solutions  of  an  alkaline  reaction,  but  not  pre- 
cipitated by  ordinary  alkaloidal  reagents  nor  by 
solutions  of  metallic  salts.  For  further  tests, 
see  reference;  also  P.  J.,  vol.  xviii.  171.  The 
poisonous  honey  of  Xenophon,  derived  from  the 
flowers  of  R.  ponticum,  probably  owed  its  toxic 
properties  to  andrometoxin.  (See  also  Ph.  Z. 
R.,  1883,  xxii.)  The  oil  of  A.  Leschenaultii,  of 
India,  was  found  by  J.  Broughton  to  be  methyl 
salicylate.      (P.  J.,  Oct.  1871.) 

Aneson.  Anesin.  Andsin. — This  is  a  patented 
1  per  cent,  aqueous  solution  of  tri-chlor-pseudo- 
butyl-alcohol  or  acetone-chloroform,  H0.C(CH3)2 
CC13  +  HH.20.  This  compound  is  obtained  when 
acetone  combines  with  chloroform  in  the  presence 
of  caustic  alkalies. 

It  was  first  studied  pharmacologically  by  J. 
Kossa,  and  subsequently  by  Zoltan  von  Vamossy. 
(D.  M.  IV".,  xxiii.)  It  is  alleged  that  it  is  a  pow- 
erful local  anaesthetic,  equivalent  to  a  2}  per  cent, 
solution  of  cocaine,  and  having  the  advantage  of 
being  non-irritant  and  non-toxic,  and  of  not  being 
mydriatic.  Its  anaesthetic  effects  are  said  to  be 
of  slow  development,  as  it  seemingly  does  not  pass 
rapidly  through  the  mucous  membrane.  Inter- 
nally acetone-chloroform  is  affirmed  to  resemble 
hydrated  chloral  in  its  hypnotic  action  in  doses  of 
from  eight  to  fifteen  grains    (0.5-1.0  Gm.). 

Angelica.  Racine  d'Angelique,  Fr.  Engelwur- 
zel,  G. — Angelica  atropurpurca,  L.  (Fam.  Um- 
bellifera>),  sometimes  called  masterwort,  grows 
throughout  the  Eastern  United  States.  The  whole 
plant  was  formerly  official.  It  has  a  strong  odor 
and  a  warm  aromatic  taste.  The  juice  of  the  re- 
cent root  is  acrid,  and  is  said  to  be  poisonous; 
but  the  acrimony  is  dissipated  by  drying.  The 
medicinal  virtues  of  the  plant  are  similar  to  those 
of  the  garden  angelica  of  Europe,  for  which  it  has 
been  proposed  as  a  substitute.  It  is  however 
inferior  to  the  European  angelica. 

Angelica  Archangclica,  L.  { Archangelica  offic- 
inalis, Hoffm.) — Garden,  angelica  has  a  long, 
thick,  fleshy,  biennial  root,  furnished  with  many 
fibres,  and  sending  up  annually  a  hollow,  jointed, 
round,  channelled,  smooth,  purplish  stem,  which 
rises  five  feet  or  more  in  height,  and  divides  into 
numerous  branches.  The  leaves,  which  stand  upon 
round  fistulous  footstalks,  are  very  large,  doubly 
pinnate,  with  ovate-lanceolate,  pointed,  acutely 
serrate  leaflets,  the  terminal  being  three-lobed. 
The  flowers  are  small,  greenish  white,  and  dis- 
posed in  very  large,  many  rayed  terminal  umbels, 
composed  of  numerous  dense,  hemispherical  urn- 
beliefs.  This  plant  is  a  native  of  the  north  of 
Europe,  and  is  found  in  the  high  mountainous  re- 
gions in  the  southern  section  of  that  continent, 
as  in  Switzerland  and  among  the  Pyrenees.  It  is 
often  cultivated.  The  whole  plant  is  aromatic, 
but  the  root  and  the  fruit  only  were  official.  The 
root  should  be  dug  up  in  the  autumn  of  the  first 
year,  as  it  is  then  least  liable  to  become  mouldy 
and  worm  eaten.  It  is  spindle-shaped,  an  inch 
or  more  thick  at  top,  and  beset  with  long  de- 
scending radicles.  The  fresh  root  has  a  yellowish- 
gray  epidermis,  a  fleshy  yellow  parenchyma,  and 
when  wounded  yields  a  honey-colored  juice,  hav- 
ing all  the  aromatic  properties  of  the  plant.  The 
dried  root  is  grayish  brown  and  much  wrinkled  ex- 
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ternally,  whitish  and  spongy  within,  and  breaks 
with  a  starchy  fracture,  exhibiting  shining  resin- 
ous points.  It  is  very  apt  to  be  attacked  by 
worms,  and  is  said  to  keep  best,  in  the  state  of 
powder,  in  full  and  well-closed  vessels.  The  odor 
is  strong  and  fragrant,  and  the  taste  at  first  sweet- 
ish, afterwards  warm,  aromatic,  bitterish,  and 
somewhat  musky.  These  properties  are  extracted 
by  alcohol,  and  less  perfectly  by  water.  The  con- 
stituents of  the  root,  according  to  the  younger 
Buchner,  are  volatile  oil,  a  volatile  acid  which  he 
called  angelicic  acid,  a  wax-like  substance,  a  crys- 
tallizable  sub-resin,  a  brittle  amorphous  resin,  a 
bitter  principle,  tannic  acid,  malic  acid,  sugar, 
starch,  albumen,  pectic  acid,  fibrin,  and  various 
salts.  Five  hundred  parts  yield  nearly  four  parts 
of  the  volatile  oil.  Schimmel  &  Co.  (Bar.  d.  Chcm. 
Oes.,  April,  1889)  report  the  results  of  an  exam- 
ination of  Japanese  angelica,  believed  to  be  roots 
of  A.  refracta  or  A.  anomala.  It  contained  a  small 
quantity  of  volatile  oil,  which  had  an  extremely 
persistent  odor.  The  angelicic  acid  of  Buohnor  is 
now  known  as  angelic  acid,  CoHsC^,  a  monatomic 
acid  of  the  acrylic  acid  series.  Valeric  acid, 
(-6H10O2,  has  also  been  recognized  as  occurring  in 
the  root.  The  volatile  oil  has  been  examined  by 
Beilstein  and  Wiegand,  who  found  three  ier- 
penes:  one  boiling  at  158°  C.  (316°  f.),  form- 
ing no  crystal  lizable  hydrochloride;  the  second 
boiling  at  175°  C.  (.'147''  F.)  and  forming  a  ens- 
talline  hydrochloride  baring  the  propertfa 
artificial  camphor,  and  constituting  the  main 
body  of  the  oil;  and  a  third,  boiling  . 
(482°  F.).      (Btr.d.Cki  182,1741.)     The 

main  terpene  product  is  now  recognized  as  phrl- 
landrcnr.  Besides  valeric  ivtcthyl-cthylacrtio 
acid,  oxymyristic,  CM!l2g03.  and  orypvntadrcylxr 
acids  (C'i6H30O3).  ha\e  been  identified.  tSrhtm. 
Hep.,  April,  1H<)7.)  The  .tfrils,  as  the  fruit  is 
commonly  called,  are  two  or  three  lines  long, 
oval,  obtuse,  or  somewhat  notched  al 
flat,  with  a  longitudinal  furrow  on  one  side, 
convex  with  three  angular  ridge*  on  the  other. 
They  are  ash-colored,  and  have  the  odor  nnd 
taste  of  the  root.     They  are  Hid  to  beep  well. 

Garden  angelica  is  an  aromatic  tonic  The 
Laplanders,  in  whose  country  it  flourishes, 
esteem  it  highly  as  a  condiment  and  medicine.  In 
Europe  the  stems  are  frequently  made  into  a  pre- 
serve. The  do.se  of  the  loot  or  seeds  is  from  thirty 
grains  to  a  drachm    (2-3.9  Cm.). 

Angraecum.  Angrwonm  fragrant,  Thouars. 
This  js  an  orchidaceous  plant,  indigenous  to  the 
Isle  of  Reunion  and  Mauritius,  where  the  I 
have  been  long  used,  under  the  name  of  faham,  for 
the  same  purposes  as  Chinese  tea.  For  description, 
see  P.  J.,  1881,913.  They  have  a  somewhat  pungent 
aromatic  taste,  and  a  strong  and  highly  agreeahle 
odor,  scenting  the  whole  apartment  with  a  de- 
licious perfume.  Given  in  infusion,  they  appear 
to  have  an  effect  on  the  system,  somewhat  similar 
to  that  of  Chinese  tea,  and  they  have  been  intro- 
duced into  Paris  as  a  rival  of  that  popular  bev- 
erage. The  drink  is  made  by  putting  the  leaves 
and  stalks,  in  the  proportion  of  fifteen  grains  (1 
G111.)  to  a  teacupful.  into  cold  water,  boiling  for 
about  ten  minutes,  and  then  pouring  into  a  closed 
vessel,  and  sweetening  it  when  used.  (A.  J.  P., 
180(5.  441.) 

Anhalonium. — Under  the  name  of  Pellote  are 
used  in  Mexico  for  narcotic  purposes  certain  cacti 
whose  tops  have  entered  commerce  under  the  name 
of  Mescal  Buttons.  In  a  mass  of  such  cactus  tops 
sent   to  the   Pharmaceutical   Institute   of  Leipzig 


from  Mexico  as  pellote,  experts  have  recognized 
the  products  of  Anhalonium  fissuratum,  A.  pris- 
maticum,  Lophophora  Williamsii  (Lem. ),  Coult., 
and  L.  Lewinii  (Henn.),  Thompson.  Moreover 
from  A.  jourdanianum,  L.,  Lewin  obtained  traces 
of  an  alkaloid  (A.  E.  P.  P.,  xxxiv.),  so  that 
there  is  little  doubt  but  that  various  species 
of  anhalonium  are  active  and  are  represented  in 
the  commercial  drug.  The  most  important  of 
these  plants  are  L.  Lewinii  and  L.  Williamsii, 
which  inhabit  the  valley  of  the  Rio  Grande  in 
Mexico  and  are  furnished  with  stems  reaching 
about  half  an  inch  above  the  surface  of  the  ground, 
surmounted  by  a  top  composed  mainly  of  the  blunt 
leaves  of  the  plant,  bent  around  a  tuft,  of  from 
half  an  inch  to  an  inch  in  diameter,  composed  of 
short  yellow-white  filaments  or  hairs.  It  is  this 
top  which  constitutes  the  mescal  button,  which  is 
from  an  inch  to  an  inch  and  a  half  in  diameter, 
one-fourth  of  an  inch  in  thickness,  with  a  convex 
under  surface,  a  texture  which  is  brittle  and  hard 
when  dry,  but  becomes  soft  when  moistened,  a 
very  bitter  disagreeable  taste,  and  an  odor  when 
moist  which  is  peculiar  and  disagreeable,  and  is 
especially  marked  in  the  powdered  drug.  Accord- 
ing to  (  .  11.  Thompson  the  buttons  of  L.  Lcuinii 
and  L.  Williamsii  are  readily  distinguished  In  the 
fact  that  the  surface  of  L.  Lcxrinn  is  traversed  by 
thirteen  shallow  narrow  furrows  giving  the  ftp- 
peers IIC CI  of  there  being  as  many  irregular  or 
much  broken  ril>s  or  obtuse  ridges,  while  in  L. 
WUliamtii  the  furrows  and  ridges  arc  eight  in 
nuinlKT  and  regular.  These  specie*,  formerly  re- 
ferred to  Anhalonium,  belong  to  Coulter's  genus, 

1  nphupliora,    which    is   characterized    by    a    flexible 

epidermis,  its  freedom  from  spines  and  tubercles 

and    its    segments    not     assuming    the     form    of    a 

projecting  or  Leaf-like  organ.  (Report*  of  Mis- 
touri  Botanical  Oardant,  1898 

In  1888,  1..  Lew  in  separated  from  /..  Lewis 

alkaloid,   anhalomnc.   which    has    1  lie    lm  inula    Cj| 

H16N(t3.  and  crystallines  in  small  white  prisms, 
soluble  in  ether,  alcohol,  and  chloroform.  Subse- 
quently, by  treating  the  powdered  buttons  with  70 
SBt.  alcohol,  filtering,  alkalizing  with  am- 
monia,  and    consecutively   employing   chloroform 

and  ether,   Beffter    lll'i.  <l.  <  hvm.   (lis.,    1898)    sep- 

!  from  /..  Lowinii,  besides  anhalonine,  three 

alkaloids:    vi,  s,<iline,    ('17H17NO3,    in    white    needle* 

melting  at  151°  C. :  onhalonidine,  CisHuNQg, 
fusing  at  160°  C,  and  lopkophorine,  (  13II17NO8. 
also  .1.  /:.  P.  1'.,  xl.  1H98.) 
Sander  (A.  Pkarm.,  1899,  vol.  237)  has  found 
that  in  commercial  mescal  buttons,  besides  the 
alkaloids  already  mentioned  are  two  other  bases, 
tine  ami  anhnlamine,  so  that  Merck  has  of- 
as  commercial  products  the  following  salts: 
Anhulonnue  Hydrochloridum  cryst.,  Anhalonidince 
H  ydrochloridum  cryst.,  LopJiophorinw  Hydro- 
chlondum  cryst.,  Mescalines  Hulphas  cryst.,  Pello- 
tince  Hydrochloridum  cryst.  According  to  the 
researches  of  Heffter,  pellotine,  C13II19NO3,  is  con- 
tained exclusively  in  L.  Williamsii,  hut  as  this 
cactus  is  present  in  most  if  not  all  of  the  commer- 
cial buttons  it  was  naturally  found  by  Kander  in 
analyzing  the  commercial  drug.  Moreover,  the 
correctness  of  the  conclusion  of  Heffter  is  chal- 
lenged by  Merck's  chemists,  who,  in  the  analysis 
of  L.  'Williamsii,  found  the  same  quantity  of  the 
same  alkaloids  as  is  present  in  the  true  mescal 
button.  For  a  description  of  these  alkaloids  see 
M.  R.,  1898  and  1900.  E.  White  (J.  P.,  xxv.) 
obtained  mescaline,  1.16  per  cent.;  anhalonidinc, 
1.16  per  cent.;   anhalonine,  0.46  per  cent.;   loph- 
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ophorine,  0.14  per  cent.  Anhaline,  C10H17NO,  is 
an  alkaloid  crystallizing  in  colorless  stellate 
prisms,  which  has  been  extracted  from  L.  fis- 
suratum. 

From  time  immemorial  the  Kiowa  Indians  of 
the  Rio  Grande  have  used  the  mescal  buttons  for 
the  purpose  of  producing  intoxication  during 
their  religious  ceremonies.  Attention  was  first 
called  to  the  peculiar  cerebral  action  of  the  drug 
by  D.  W.  Prentiss  and  Francis  P.  Morgan  (7'.  (Jr., 
1895),  who  found  that  from  two  hundred  and 
fifteen  to  two  hundred  and  thirty  grains  ( 14-15 
Gm.)  (four  to  five  buttons)  will  produce  a 
peculiar  cerebral  excitement  attended  with  an 
extraordinary  visual  disturbance,  characterized 
by  an  incessant  flow  of  visions  of  infinite  beauty, 
grandeur,  and  variety,  of  both  color  and  form, 
often  followed  after  a  time  by  the  seeing  of  mon- 
sters, grotesque  faces,  and  gruesome  shapes.  Dur- 
ing the  intoxication  there  are  dilatation  of  the 
pupil,  muscular  relaxation,  and  some  slowing  of 
the  pulse.  Loss  of  sense  of  time,  partial  amcs- 
thesia,  weakened  heart's  action,  great  muscular 
relaxation,  wakefulness,  and  in  some  cases  nausea 
and  vomiting  also  have  been  noted,  but  no  dis- 
tinct alteration  of  the  respiration.  These  results 
have  been  confirmed  by  several  observers. 

A.  Mogilewa  (A.  E.  P.  P.,  49,  137)  found  that 
mescaline,  anhalonidine,  anhalonine,  lophophorine, 
and  pcllotine  acted  similarly  in  lessening  the 
frequency  and  force  of  the  isolated  fever  heart, 
varying  simply  in  quantitative  power.  The  most 
thorough  research  upon  the  anhalonium  alkaloids  is 
that  of  W.  E.  Dixon  (J.  J'.,  xxv.),  whose  report  is 
somewhat  marred  by  the  fact  that  he  does  not 
state  in  his  experiments  which  one  of  the 
alkaloids  was  employed;  he  simply  affirmed  that 
anhalonine  and  anhalonidine  are  identical  in 
physiological  activity,  that  lophophorine  differs 
only  in  being  more  toxic,  and  that  mescaline  has  a 
physiological  action  almost  indistinguishable  from 
that  of  its  associated  alkaloids.  He  finds  that 
"the  alkaloid"  is  not  locally  anesthetic;  that  in- 
creased salivation  is  one  of  the  most  characteristic 
symptoms  of  its  action;  that  it  rarely  causes 
vomiting;  that  in  therapeutic  doses,  in  man  at 
least,  it  produces  constipation,  but  that  in  toxic 
dose  it  causes  diarrhoea  and  bloody  stools;  that 
no  effect  is  produced  by  it  on  the  blood;  that  its 
main  circulatory  effect  is  upon  the  cardiac  muscle 
and  contained  ganglia,  whereby  it  produces  slow- 
ing of  the  heart,  and  causes  in  mammals  a  rise  of 
arterial  pressure;  that  it  has  no  effect  upon  vol- 
untary muscles;  that  it  kills  by  action  on  the 
respiratory  centres  so  that  in  man  the  most 
serious  result  of  an  overdose  is  rapid,  shallow 
breathing,  with  a  sense  of  suffocation ;  that  upon 
the  nervous  system  it  acts  most  powerfully,  in- 
fluencing in  the  lower  animals  and  especially  in 
man  the  cerebral  cortex,  producing  in  the  frog  and 
to  a  lesser  degree  in  the  mammal,  increasing  loss 
of  muscular  power  with  heightened  reflexes,  be- 
lieved to  be  due  to  spinal  stimulation.  The  motor 
nerves  appear  to  be  again  depressed  rather  than 
stimulated,  since  they  are  paralyzed  when  the  drug 
is  applied  locally  to  them. 

Experiments  were  performed  by  Dixon  upon 
two  human  subjects,  with  the  alkaloid,  which  was 
found  to  produce  wide  dilation  of  the  pupils,  with 
uncertainty  of  gait  like  that  of  alcoholic  intoxica- 
tion, tremors,  and  heightened  reflexes  although 
sensation  was  distinctly  blunted.  The  psychical 
symptoms  caused  by  the  largest  doses  resemble 
somewhat    those    from    cannabis    indica;      these 


being,  however,  not  only  overestimation  of  time, 
sense  of  dual  existence,  and  delirium,  but  also  pro- 
nounced visual  hallucinations  with  undulatory 
motion  of  light,  similar  to  those  seen  in  ophthal- 
mic migraine,  and  a  regular  kaleidoscopic  play  of 
colors.  There  was  also  a  very  extraordinary  effect 
upon  hearing,  each  note  produced  by  the  piano  be- 
coming the  centre  of  a  "  medley  of  other  notes 
which  appeared  to  me  surrounded  by  a  halo  of 
color  pulsating  to  the  music."  The  alkaloid  was 
excreted  by  the  kidneys  and  acted  somewhat  as  a 
diuretic.  The  dose  of  the  alkaloid  used  by  Dixon 
was  three  and  eight- tenths  grains    (0.25   Gm.). 

In  Heffter's  experiments  pellotine  was  found  to 
be  physiologically  feeble,  A  grain  (0.005  Gm.) 
causing  only  temporary  stiffness  in  the  legs  of  the 
frog,  T2T  grain  (0.01  Gm.)  producing  stiffness, 
heightened  reflexes,  strychnine-like  tetanus,  lasting 
from  three  to  four  days,  ending  in  recovery.  In 
man,  from  seven-tenths  to  nine-tentlis  of  a  grain 
(0.045-0.058  Gm.)  produced  only  temporary 
sleeplessness  with  sense  of  weariness.  Pilcz  (\Y. 
K.  \\\,  ix.  1890)  has  used  pellotine  as  a  calma- 
tive in  fifty-eight  cases  of  insanity  in  doses  of 
from  one-third  to  one  grain  (0.021-0.065  Gm.). 
About  half  the  cases  were  markedly  affected,  sleep 
coming  on  in  from  half  an  hour  to  an  hour  and  a 
half  after  the  hypodermic  injection  and  continu- 
ing through  the  night.  No  disagreeable  results 
and  no  collapse  occurred,  although  Langstein  is 
said  to  have  seen  collapse  following  the  dose  of 
seven-tenths  of  a  grain   (0.045  Gm.). 

The  value  of  mescal  buttons  as  a  remedial  agent 
is  doubtful ;  it  has  been  employed  to  a  slight  ex- 
tent in  various  forms  of  neurasthenia  and  hys- 
teria, and  is  asserted  by  S.  F.  Landry  (T.  G., 
1888)  to  be  especially  valuable  in  cases  of  asthma. 
It  has  also  been  alleged  to  be  useful  in  neuralgic 
and  rheumatic  affections.  It  may  prove  of  value 
as  a  nerve  stimulant  in  cases  of  hypochondriasis 
and  similar  states  where  there  is  a  tendency  to 
failure  of  the  heart.  Prentiss  and  Morgan  give 
the  dose  of  the  crude  drug  as  from  seven  to  fifteen 
grains  (0.45-1.0  Gm.)  ;  of  the  fluidextract,  from 
ten  to  fifteen  minims  (0.6-0.9  Cc. )  ;  of  the  10 
per  cent,  tincture,  from  one  to  two  teaspoonfuls 
(3.75-7.7   Cc). 

Anilina.  Aniline.  Amidobenzenc.  Phenyl- 
amine.  (C6H5NH2.) — This  is  an  organic  base  ob- 
tained from  coal  tar  or  more  immediately  from 
nitrobenzene.  It  was  first  discovered  by  Unver- 
dorben,  in  1826,  among  the  products  of  the  dry 
distillation  of  indigo,  and  was  named  by  him 
crystalline.  Fritzsche,  who  obtained  it  afterwards 
from  indigo  by  another  process,  seems  to  have 
been  the  first  to  give  it  the  name  of  aniline,  from 
the  Portuguese  word  anil  (indigo).  In  1837, 
Runge  obtained  three  volatile  principles  from  coal 
tar,  which  he  named  kyanol,  leucol,  and  pyrrhol. 
Of  these,  kyanol  was  afterwards  found  by  Hof- 
mann  to  be  identical  with  aniline,  and  leucol  has 
been  ascertained  to  be  the  same  as  quinoline  (chin- 
oline) .  Nitrobenzene  is  now  the  source  whence 
most  of  the  aniline  of  commerce  is  derived.  Nitro- 
benzene, hydrochloric  acid,  and  iron  turnings,  in 
equal  weights,  are  introduced  into  a  cast  iron  ves- 
sel, care  being  taken  that  the  heat  does  not  rise 
too  high,  when  the  following  reactions  take  place: 
C6H5N02  +  H6  =  C6H5NH2  +  2H20 
C6H5NH2  +  IIC1  =  C6H5NH2HC1 
The  semi-solid  mass  which  soon  forms  consists 
principally  of  ferrous  chloride  and  aniline  hydro- 
chloride. This  is  distilled,  after  the  addition  of 
milk  of  lime,  in  a  large  cast  iron  cylinder,  and  the 
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distillate  redistilled,  the  portion  coming  over  be- 
tween 175°  C.  (347°  F.)  and  190°  C.  (374°  F.) 
being  collected,  and  considered  sufficient ly  pure 
for  manufacturing  purposes. 

Properties — Pure  aniline  is  a  thin  colorless 
fluid,  of  an  oily  appearance;  but  as  found  in  com- 
merce it  is  generally  more  or  less  colored,  and 
sometimes  of  a  deep  reddish  brown.  It  lias  a 
peculiar,  not  disagreeable  odor,  and  a  pungent, 
aromatic,  burning  taste;  its  sp.  gr.  is  1.020 
(Hofmann),  1.028  (Fritzschcl.  It  is  not  solidified 
at— 20°  C.  (-—4°  F.).  boils  at  1S2°  C.  (300°  F.), 
and  its  vapors  arc  condensed  unchanged.  It  is 
slightly  soluble  in  water,  but  dissolves  in  all  pro- 
portions in  ether,  alcohol,  methyl  alcohol,  acetone, 

carbon  disulphide,  and  the  oils,  fixed  and  volatile. 

Though  possessed  of  strong  basic  powers,  it  does 
not  restore  the  color  of  reddened  litmus,  nor  does 
it  ehangS  turmeric.  It  changes,  however,  the 
violet  color  of  dahlia-  io  green.     With  the  acids  it 

forms  soluble  and  readily  nrjsts  litis  bin  salts.    It 

is  inflammable,  and  absorbs  OXygen  from  the  air. 
becoming  at  first  yellowish,  afterwards  reddish, 
and  ultimately  brown.  A  characteristic  property 
is  thai  it  produces  instantly  a  deep  bine  or  purple 

color   when   brought    inlo   contact    with    chlorinated 

lime    or    other    hypochlorite.       Lethebj 

■  \eiy  delicate  test   for  this  base,     if  ■  drop  of 

ry    weak    solution    of    aniline    sulphate    be 

placed     on     a     pieec     of     clean     platinum     toil     and 

touched  with  the  negative  pole  of  s  galvanic  bat- 
tery the  solution  acquires  a  bluish,  then  s  violet, 
and  ultimately  ■  pink  color.  ( /'.  ./..  Sept.  1862, 
128.)  It  is  a  derived  ammonia,  having  the 
group  CeHf  in  place  of  ■  hydrogen  atom  of  the 
\U3  molecule.     It    it  hence  often  called  /■■'■■ 

The    chief     VsiUC    of     allllllie    at     pH  W 

for  the  coloring  matter.-  derived  from  It,  or  rather 

from  its  derivative,  rotaniUne,  contained  in 

mercisJ  aniline  oil.     Beautiful  reds,  purples,  yel- 

lows,  blues,  and  various  other  linis  are  obtained 

from  it.     lot  the  mode  of  making  ink-  • 

ooloi  i  ■"    and  8choi  I 

\ol.  iii..  part  .'{.  pp.  :;is,  etc.    The  following  tabu 

shows    the    solubilities   of    aniline    color-    in 
and  alcohol: 


\ infill.-  color.  iclablfl  In 

w.it.  boL 

Aurin  no 







1.00 

l  ih\]  oi  ingi nearly  liu* 



Gentl  

Lateolln 

Qta-red  

Mnlaehite-Rrcen  4.00  5.00 

Manchester-velloM 2.00  0.16 

Methylene-blue 3.00 

yl-green 7.00 

Methyl-violet 2.00  1.50 

Batraaln 0.60  0.40 

TropeeolinOO 0.05  0.10 

Vesuvln 2.00  0.20 

— Ph.  Ocntralh.,  1887,  385. 


Anilinc-hlaek  or  nigrosin  was  discovered  by 
Wolff  in  1863.  As  it  occurs  in  commerce  it  is  a 
salt  having  the  composition  C36H29X3HCI ;  if  pre- 
pared from  pure  aniline  it  is  of  a  deep  blue  color; 
if  toluidine  is  present,  it  approaches  a  black  in 
direct  proportion  to  the  amount  of  toluidine  in  it; 
it  is  very  soluble  in  water,  and  ten  grains  dis- 
solved in  one  fiuidounce  of  water  makes  a  good 


nigrosin  ink,  which,  however,  should  not  be  ex- 
posed to  too  strong  a  light,  as  all  aniline  inks 
fade  in  time.  Bottger's  test  for  detecting  cotton 
in  linens  consists  in  dipping  a  portion  of  the  tex- 
ture in  an  alcoholic  solution  of  aniline-red,  then 
washing  it  with  water  till  the  washings  are  color- 
less, and  putting  it  into  an  aqueous  solution  of 
ammonia.  If  cotton  be  present,  its  threads  will 
be  deprived  of  color,  while  the  linen  will  continue 
of  a  bright  rose-color.  (See  .1.  ,/.  /'..  Jan.  1866, 
86.)  Under  the  name  of  aniline  oil  a  liquid  is  to 
be  found  in  commerce  which  consists  of  a  mixture 
of  aniline,  toluidine.  xylidine,  cumidine,  and  vary- 
ing quantities  of  by-products  found  in  the  "tail- 
ings;" the  boiling  point  ranges  between  180°  C. 
(3f>lj°  F.)  and  210°  C.  (410°  P.),  and  the  sp.  gr.  is 
also  variable;  it  is  used  as  a  solvent  for  rubber, 
copal,  etc. 

'inr-bltir,  or  triphcnyl-rosaniliiic,  according 
to  Iwanoff,  pesseeaes  antimalarial  properties  sim- 
ilar to  those  of  methylene  blue.  Five  grains  (0.32 
(.in.)    may  be  given   in  capsules  three  times  a  day. 

\1<  Hi  i/l-iial<  t  or  pyofetantft)  according  to  Lieb- 

reich,  is  a  mixture  of  aniline  compounds.  The 
pfoktoninum  on  nilcum  is  methyl  violet,  s  mix- 
lure  of  the  hydrochlorides  of  prula-  and  hr.ra- 
vi<  thiil-piivd-rosiiniline,  CaiJ^sN'at '1   and   ('25H30X3 

('I.  while  pjfoktaninwn  aurcum  is  auramine,  ('17 
1124X3*  >(  1. 01  iiiiniliih  tramethyUdi-amido-diphenyl- 
methane,    known    commercially    as    aurammo    0. 

tin,  introduced  as  an  antiseptic  similar  to 
pyoktanin,  is  a  yellow  crystalline  powder  slightly 
soluble  in  cold   water,  soluble  in  alcohol.      Methyl- 

•" .  CifHisNaSCl,  official  as  MethylthionintB 
ffydroehloridum  I  p.  778],  or  tctra-methyU 
tliiniiiiK  -<  lihn  ulr,     is     a     derivative     of     di  phenyl- 

amine,  occurring  in  dark  blue  or  reddish-brown 
bronse-tinged    crystals,   slightly   soluble    in    water 

and    alcohol. 

•/  Properties, — The  symptom-  which  aro 
produced  ly  the  inhalation  or  ingestion  of  aniline 
.11c  great  prostration,  heaviness  in  1  he  iie.nl,  giddi- 
\  iolent  neuralgic  pain-,  ami,  if  the 
ii.i-  been  Isrge  enough,  cyanosis,  corns   with 
dilatation   of   the    pupil  pei  piration, 

and  oi  voluntary  movement,  hur- 
ried  weak   puNc.  rapid  or  irregular   respiration, 
oglobinuria,   a    peculiar  discoloration   of  the 
skin.  and.  if  tin   patient  survives  sufficiently  long, 
jaundice   with  great  increase  in  the  biliary  pig* 

ment      of    the     urilie.        At    flic    autopsy     reported     ),y 

MQller  1.4.  J.  ]'..  1HS7).  jn  a  woman  killed  l.y  the 
swallowing  of  about  a  fiuidounce  (30  Cc.)  of 
aniline,   the   Mood    was   chocolate   brown,  ami 

the  spectrum  of  methannoglobin;   the   mine   was 

free  from  sugar,  albumin,  or  blood,  but  contained 
paramidophenol,  and  its  distillates  gave  aniline 
,on-.  The  haanoglobinuria  is  evidently  con- 
nected with  an  extraordinary  destruction  of  the 
red  blood  corpuscles,  for  in  the  case  reported  by 
Debio  (.4.  ./.  /'.,  1888),  in  a  woman  who  had 
taken  one  hundred  and  fifty  grains  (!).8  Gm.) 
of  aniline,  the  red  blood  corpuscles  fell  from  nor- 
mal 6,000,000  per  Cc.  to  2,700,000  on  the  sev- 
enth, and  1,400,000  on  the  eleventh  day.  The 
globules  were  replaced  slowly;  on  the  eighteenth 
day  their  number  was  about  one-third  of  the  nor- 
mal quantity. 

The  violent  local  effects  which  have  been  noticed 
as  produced  by  some  aniline  dyes  have  probably 
been  due  to  the  presence  of  arsenic,  which  is  used 
in  the  production  of  aniline  and  may  remain  as 
a  contamination.  See  and  Morau  (M6d.  Mod., 
1890)   believe  that  safranin  and  methyl-violet  are 
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practically  free  from  poisonous  properties ;  and 
Penzoldt,  in  a  series  of  experiments,  found  that 
methyl- violet  (0.05  Gin.  per  kilo)  caused  only 
local  alterations, — viz.,  extensive  gangrene  of  the 
skin;  malachite-green  (0.1  Gm.  per  kilo)  caused 
motor  paralysis  and  cramps,  fatal  on  the  ninth 
day;  trimethyl-rosaniline  (0.02  Gm.  per  kilo) 
caused  similar  symptoms;  Bengal-rose  (0.25  Gm. 
per  kilo),  phenyl-blue  (0.1  Gm.  per  kilo),  and 
methylene-blue  (0.075  Gm.  per  kilo)  caused  no 
special  symptoms. 

In  an  elaborate  research  (B.  G.  T.,  Avril,  1891) 
Combemale  determined  that  in  the  guinea-pig  the 
fatal  dose  of  methyl-blue,  hypodermically  given, 
is  three  decigrammes  per  kilo  in  weight  and  that 
the  symptoms  produced  are  great  prostration,  loss 
of  responding  to  external  irritants,  anuria,  and 
chocolate  discoloration  of  the  blood.  For  a  physi- 
ological study  of  fuchsine  and  of  pararosaniline, 
see  Lyons  Thesis,  1892,  L.  Dupays. 

According  to  J.  (Stilling,  the  aniline  dyes  are 
possessed  of  active  germicidal  properties,  the  most 
active  of  them  being  the  methyl-blue  or  violet,  to 
which  he  has  given  the  name  of  pyoktanin,  cer- 
tain auramines  being  next  in  rank.  In  Stilling'3 
experiments,  two  parts  of  methyl-violet  per  thou- 
sand indefinitely  prevented  flour  paste,  milk,  but- 
ter, lard,  etc.,  from  turning  sour  or  rancid;  while 
the  solution  of  the  strength  of  one  to  four  thou- 
sand was  sufficient  to  prevent  the  development  of 
bacteria  of  putrefaction;  the  staphylococcus  py- 
ogenes aureus  was  found  to  be  very  susceptible  to 
the  germicidal  power  of  the  methyl-violet.  Pen- 
zoldt also  found  that  contact  for  one  month  with 
a  concentrated  solution  of  methyl-violet,  mala- 
chite-green, trimethyl-rosaniline,  and  phenyl-blue 
was  sufficient  to  kill  the  anthrax  bacilli.  See  and 
Morau  found  that  one  part  to  twenty-five  hundred 
of  safranin  and  cyanin  would  destroy  the  or- 
ganisms of  diphtheria  and  of  pus.  Janieke,  ex- 
perimenting with  the  pathognomonic  organisms  of 
pus,  of  anthrax,  of  cholera,  of  typhus,  and  of 
pneumonia,  found  the  activity  of  pyoktanin  even 
greater  than  asserted  by  Stilling,  and  noticed  a 
very  remarkable  difference  in  the  susceptibility  of 
different  species  of  bacteria,  making  the  further 
important  observation  that  those;  bacteria  that 
were  most  readily  stained  by  the  methyl-violet 
were  most  readily  influenced  by  it.  On  the  other 
hand,  Valude  states  (Intern.  Med.  Congress, 
1890)  that  immersion  for  at  least  one  hour  in  a  1 
per  cent,  solution  of  pyoktanin  was  required  to 
effect  the  same  result  on  pathognomonic  bacteria 
as  was  caused  in  ten  minutes  by  1  to  4000  cor- 
rosive sublimate.  The  practical  value  in  surgery 
of  pyoktanin  has  been  asserted  by  Stilling,  by 
See  and  Morau,  by  Patterson,  and  by  numerous 
other  surgeons,  but  the  remedy  has  not  come  into 
general  use.  It  has  even  been  used  with  alleged 
success  superficially  and  parenchymatously  in 
epithelioma  and  cancer,  but  the  majority  of  the 
reports  are  in  these  affections  unfavorable.  In 
gonorrhoea,  the  strength  used  has  varied  from 
0.2  to  2  per  cent. ;  in  ulcers,  carbuncles,  and  can- 
cers it  may  be  employed  pure  after  free  incision, 
or  be  parenchymatously  injected.  Stilling  uses 
the  following  preparations,  insisting  at  the  same 
time  on  the  great  necessity  of  having  the  methyl- 
blue  absolutely  pure:  1.  Pure  methyl-violet. — To 
be  used  as  powder  for  large  wounds  and  ulcers.  2. 
Large  pencils. — For  small  wounds,  burns,  etc.  For 
purulent  cases  the  blue  pencil  is  better  than  the 
yellow,  on  account  of  its  greater  antiseptic  prop- 
erty.    3.    Small  pencils. — For  application  to  the 


eye,  in  cases  of  corneal  ulcer,  etc.  4.  Powders. — 
Of  1  in  1000  strength  for  mild  cases  of  conjuncti- 
vitis, and  for  more  severe  cases  ( blennorrhcea )  of 
2  per  cent,  strength.  These  can  aiso  be  used  as  a 
snuff  in  affections  of  the  nasal  mucous  membrane. 
5.  Ointments. — In  strength  varying  from  2  to 
10  per  cent.  6.  Solutions. — Used  in  strengths  of 
0.1  to  1  per  cent.  The  1  in  1000  solution  i3 
to  be  employed  for  ordinary  cases  of  conjuncti- 
vitis, keratitis,  etc.  The  solutions  should  be  fil- 
tered and  kept  in  dark  glass  bottles,  and  changed 
every  eight  days.  E.  Vonder  Goltz  has  proposed 
to  substitute  for  methyl-violet  a  10  per  cent,  alco- 
holic solution  of  aniline-red  to  be  diluted  accord- 
ing to  needs  of  surgeon.      (M.  M.,  July,   1890.) 

Aniline  sulphate  was  employed  as  a  nervine  by 
Fraser  and  Davis  many  years  ago  (M.  T.  G., 
Aug.  1865)  with  success,  especially  in  the  treat- 
ment of  chorea,  the  dose  being  five  grains  (0.32 
Gm.)  three  times  a  day,  and  the  immediate  re- 
sults some  headache  and  giddiness  and  staining 
of  the  mouth  and  nails.  The  practice  was  fol- 
lowed to  some  extent,  but  never  gained  the  confi- 
dence of  the  profession. 

Aniline  Camphorate. — This  is  a  compound 
which  has  been  used  by  Tomaselli  in  doses  ot  from 
eight  to  twelve  grains  (0.5-0.78  Gm.)  a  day  as 
an  antispasmodic.      (P.  J.,  June,  1887.) 

Anilipyrine. — Gilbert  and  Yvon  have  given  this 
name  to  a  substance  obtained  by  the  melting  to- 
gether of  one  part  of  acetanilide  and  two  parts  of 
antipyrine.  Anilipyrine  is  stated  by  Gilbert  and 
Yvon  to  be  extremely  soluble  in  water  and  to  be 
toxically  very  feeble.  The  fatal  dose  for  the 
guinea-pig  is  1.8  Gm.  per  kilo.  Anilipyrine  has 
been  used  by  its  introducers  as  an  antipyretic 
and  analgesic  in  migraine,  neuralgia,  rheumatism, 
etc.  The  dose  is  eight  grains  (0.5  Gin.)  from  two 
to  four  times  a  day. 

Anime.  Gum  Anime. — The  substance  known  at 
present  by  the  name  of  anime  is  a  resin  supposed 
to  be  derived  from  the  Uyuienwa  Courbaril.  J...  a 
leguminous  tree  of  South  America,  though  this 
origin  was  denied  by  Hayne.  According  to  W. 
Hamilton,  the  resin  exudes  from  wounds  in  the 
bark,  and  is  found  also  underneath  the  sur- 
face of  the  ground,  between  the  principal  roots. 
(P.  J.,  vi.  522.)  It  is  in  small  irregular 
pieces,  of  a  pale  lemon-yellow  color,  sometimes 
inclining  to  reddish,  more  or  less  transparent, 
covered  with  a  whitish  powder,  brittle  and  pul- 
verizable,  with  a  shining  fracture,  a  weak  but 
agreeable  odor,  and  a  mild,  resinous  taste.  It 
softens  in  the  mouth,  adheres  to  the  fingers 
when  in  powder,  and  readily  melts  with  heat, 
diffusing  its  agreeable  odor  in  an  increased  degree. 
It  consists  of  two  resins,  one  soluble,  the  other  in- 
soluble in  cold  alcohol,  and  of  a  small  proportion 
of  volatile  oil.  There  is  a  variety  of  a  darker 
color,  less  transparent,  and  with  small  cavities  in 
the  interior,  in  other  respects  resembling  the 
preceding.  Another  variety  is  the  East  Indian, 
supposed  to  be  derived  from  Vateria  indica, 
L.  (Fam.  Dipterocarpaceic) ,  but  this  never 
reaches  American  commerce.  According  to  W.  C. 
Ondaatje,  the  bark  of  this  plant  is  in  daily 
use  by  the  natives  of  Ceylon  to  arrest  the  alco- 
holic fermentation  of  the  juice  of  the  Jaggery 
palm,  Caryota  urens,  L.,  a  favorite  beverage. 
(P.  J.,  1883,  818.)  Anime  formerly  entered 
into  the  composition  of  various  ointments  and 
plasters;  but  it  is  now  used  only  as  incense,  or 
in  the  preparation  of  varnishes.  The  Brazilians 
employ  it  internally  in  diseases  of  the  lungs. 


1390 


A  niodol .  — A  nt  iu  r  in. 


PART  II. 


Aniodol. — This  commercial  product  is  a  clear 
fluid  with  a  garlic-like  odor,  lost  on  dilution.  It  is 
said  to  be  an  aqueous  1  per  cent,  solution  of  trioxy- 
methylene  (paraformaldehyde)  to  which  is  added 
a  little  glycerin  and  an  allyl  derivative,  which 
is  not  specified.  Aniodol  is  stated  to  be  an  anti- 
septic which  is  especially  valuable  because  the  1 
per  cent,  solution  may  bo  employed  to  sterilize 
tuberculous  sputa  without  interfering  with  the 
morphology  or  staining  properties  of  the  bacilli. 
For  disinfecting  instruments,  1  to  5000  solution; 
for  the  mucous  membrane  of  the  nose  and  mouth. 
0.5  per  cent,  solution;  for  wounds  0.25  per  cent.. 
gradually  intensified — are  recommended  by  Sedan. 

Anisodus.  Anitodvt  luridus,  Link  and  Otto. 
{Scopola  lurida,  Dun.) — This  is  a  Himalayan 
solanaceous  plant  in  which  Siefaert  has  found 
atropine    and    hj/OH  (A.    J'liarm.,    Feb. 

1890:  /'.  •/.,  March,  1890.) 

Annatto.  Orieana.  Annotta.  Amotta.  Tcrrr  dc 
la  Xouccllc-Orlcans,  Fr.  Orellana,  Orhan.  (J. — The 
coloring  substance  called  annatto.  anititt/i.  Of  rou- 
cou,  is  the  reddisli   pulp  surrounding  the  seeds  in 

the  fruit  of  liixa  OreUana,   L    (Fam.   Bin 

a    middle-sized    tree    native    to    Northern    South 

America,  but  widely  cultivated   in  tropica] 

and  Aftica,     The  pulp  is  separated   by  bruising 

the    fruit,    mixing    it    with    water,    then    straining 

through  i  sieve,  and  allowing  the  liquid  to  settle. 

The  mass  which  remains  is  dried  and  formed  into 

flat   cakes   or   cylindrical    rolls.      Another    mode    is 

to  bruise  the  seeds,  mix  them  with  water,  and 
allow  the  mixture  to  ferment.    The  eoloring  mm  - 

ter     is     deposited     during     the     ferment  a1  ion,     after 

which  it  is  removed  and  dried.    In  commerce  there 

are  two   kinds  of  annatto,   the   Spanish   or    Bra 
zilian,  and   the  French,  the  former  coming  in   Las 

kets  from  Brawl,  the  latter  in  am  French 

Guiana.  The  French,  which  is  ai-o  called  flag 
annatto.  baa  a  disagreeable  odor,  probably  from 
having  been  prepared  by  the  fermenting  pro 
Imt  is  superior,  as  a  dye  stun*,  to  the  Spanish, 
which  is  without  any  disagreeable  odor.  Annatto 
is  of  a  brownish  red  color,  usually  rather  soft,  but 
hard  and  brittle  when   dry.  of   a   dull    fracture,  of 

a  sweetish  peculiar  odor,  and  a  rough,  saline,  hit 
terish  taste,    it  is  inflammable,  hut  does  not  melt 

with     heat.        It     softens     in     water,     to     which     it 

imparts    a    yellow   color,   hut    does    not    dii 

Alcohol,    ether,    the    oil-,    and    alkaline    soli, 

dissolve  the  greater  pari  of  it.    The  South  Ameri 
can  Indians  an-  said  to  produce  directly  from  the 

annatto  s,.,.,]s,  without  fermentation,  a  color  sim- 
ilar to  and  almost  as  brilliant  a-  carmine.  |  /'.  ./.. 
April,  1008.)  For  a  proximate  analysis  of 
the  leaves,  see  Ap.  /-'<>..  1808,  p.  86.  'it  con- 
tains a  peculiar  coloring  principle,  to  which 
Preisser,  its  discoverer,  gave  the  name  of  burin. 
This  has  the  formula  CasHssQsi  and  when  pure 
is  a  dark  red  somewhat  crystalline  sub- 
stance. It  is  accompanied  by  a  yellow  color- 
ing matter,  oreliin,  which  has  been  but  little 
studied.  (Wynter  Blyth,  foods:  Composition 
and  Analysts,  507,  London.  lss2.)  The  chief 
uses  to  which  annatto  is  applied  are  for  dye- 
ing silk  and  cotton  orange-yellow,  and  for  col- 
oring cheese  and  butter.  The  color,  however. 
which  it  imparts  to  cloth  is  fugitive.  It  lias  been 
given  internally  as  a  medicine:  but  is  not  now- 
used,  and  probably  exercises  little  influence  upon 
the  system.  In  pharmacy  it  is  employed  to  color 
plasters,  and  has  occasionally  bee»  substituted  for 
saffron.  It  is  frequently  adulterated  with  red 
ochre,  powdered  bricks,  colcothar,  farinaceous  sub- 


stances, chalk,  calcium  sulphate,  turmeric,  etc. 
The  mineral  substances,  if  present,  will  be  left 
behind  when  the  annatto  is  burned.  (See,  in  ref- 
erence to  its  adulteration,  P.  J.,  xv.  199,  299, 
and  323;  also  xvi.  646.)  Tincture  of  annatto 
is  made  by  extracting  100  parts  of  annatto  with 
100  parts  of  water  containing  li  per  cent,  of 
potassium  carbonate,  and  evaporating  to  60  parts, 
mixing  with  12  parts  of  alcohol  and  filtering. 

Anona. — The  seeds  of  A.  squamosa,  L.,  Sugar 
Apple  or  Suect  Sop  of  the  West  and  East  Indies, 
are  said  to  be  poisonous  and  to  he  used  to  kill 
lice,  while  the  bark  is  a  drastic  cathartic.  The 
s.-eds  of  A.  murivata,  L..  A.  jmlustris,  L..  and 
A.  taiwesoens,  Mart.,  are  employed  to  poison  fish 
and  to  exterminate  destructive  insects.  (Pli.  L'cr., 
Oct.    1SHG.) 

Anthrakokali. — For  an  account  of  this  prepara- 
tion, which  was  introduced  by  Polva,  see  16th 
ed.  V.  8.  />..  p.  1711. 

Anthrarobin.     Anthro-arobin.     C8lU-<   i  I 

(CH  | 
<'6H2(<»H)S. — This  substance,  which  is  produced 
from  commercial  alizarin  by  reduction,  was  first 
ribed  by  Liebermann  {Her.  </.  Chetn.  Get., 
.  and  proposed  a>  a  substitute  for  chrj 
bin.  It  is  a  yellowish-white  granular  powder, 
almost  Insoluble  in  water  and  acidulated  solutions, 
sparingly  Soluble  in  chloroform  and  ether,  and 
readily  soluble  in  alcohol  and  weak  alkaline  solu- 
tions. It  mixes  readily  with  fats  to  form  oint- 
ment-. It  is  a  powerful  deoxidizing  agent,  which 
seems  to  1m-  leas  toxic  than  chrysarobin,  and  prob- 

ablj    equally  effective   in  the  treatment    of  dimasis 

<//  the  afetM,  it  having  been  used  by  <■.  Behrend,  EL 

H.     Bronson,    Kttbner.    and    other    clinicians,    with 

asserted    advantage   In    those  diseases    tor    which 
arobin    Is    employed.      Behrend    recommends 

the    following.      Solution    of    a n III ,  a rolit n  :    anthra- 

robin,   m  parte;  borax,  B  parte;  (rater,  80  parts. 

■  ,:<  ant  linn niiin  :  anthrarobin,  lo  parts; 
glycerin,  mi  parte.  [Tk.  .1/..  1888.)  As  a  topical 
application,  the  ointment  or  the  alcoholic  solution 

b     10    per    cent  .  |     may    he    u-ed. 

Anthriscus.    Anti  efolium  ( L. ) , Uoffm. 

Ch&rophyllum     $aiivutn,     Lam.     Scandiw     I 
folium,   L..   <'lt> .  <  .1       \n   annual    European    plant 
of  the  Fam.  Umbelliferss,  cultivated  in  gardens  as 

a  pot  herb,  and  naturalized  in  Eastern  and  South- 
ern Pennsylvania.     It  has  a  strong  agreeable  odor, 

and  a  pungent,  slightly  bitterish  taste.  If  con- 
tains a  volatile  oil  of  very  feeble  medicinal  power, 
but  it  lias  been  used  as  an  emmenagogue  and 
diuretic. 

Antiarin. — A  glucoaide  obtained  from  the  upas 
tiee.  Antiarit  toancaria  (see  Anon-  Poisons,  p. 
1387).  H  forms  small  needle-shaped  crystals  and 
is  soluble  in  alcohol.  Antiarin  causes  the  frog's 
heart  to  be  arrested  in  systole.  Its  toxicity 
towards  the  frog's  heart  is  greater  than  any 
known  member  of  the  digitalis  group,  surpassing 
both    strophanthin    and    digitoxin.      It    shows    a 

marked  antagonism  upon  the  heart  to  hydro- 
cyanic acid,  the  latter  Ix-ing  able  to  re-establish 
rhythmic  contractions  in  the  heart  arrested  by 
antiarin.  Antiarin  also  causes  strong  pulsations 
in  the  heart  paralyzed  by  hydrocyanic  acid.  It 
is  a  muscle  poison,  causing  first  strong  fibrillary 
contractions  in  the  voluntary  muscles,  followed 
by  a  rapid  and  marked  decrease  in  the  irritabil- 
ity, with  final  loss.  This  paralysis  is  directly 
upon  the  muscle  substance  rather  than  upon  the 
motor  nerve  endings.     There  is  no  similarity  be- 
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tween  the  antiarin  muscle  curve  and  that  of  vera- 
trine.  Experiments  with  the  crude  drug  had  ex- 
actly the  same  results  as  the  glucoside. 

Antiarigenin,  a  destructive  product  of  antiarin, 
shows  a  similar  but  distinctly  greater  action  than 
the  glucoside  itself. 

Antihydropin.  Pulvis  Taracance. — The  pow- 
dered Russian  cockroaches  (Blatta  lapponica, 
Blatta  orientalis)  are  asserted,  in  the  dose  of  from 
ten  to  fifteen  grains  (0.65-1.0  Gm.),  to  be 
actively  diuretic -and  useful  in  dropsy.  Bogomo- 
low  (Ph.  Cb.,  July,  1879)  found  in  them  a  crys- 
talline principle,  antihydropin,  or  taracanin.  L. 
Reuter  (A.  Pharm.,  1889,  868-873)  affirms  that 
the  discredit  into  which  cockroaches  have  fallen  is 
due  to  the  indifferent  quality  of  the  powdered  in- 
sects in  the  market,  and  gives  tests  for  their 
purity. 

Antimony  Arsenate. — This  is  a  heavy  snow- 
white  powder,  containing  56  per  cent,  antimonous 
oxide  (or  antimony  trioxide)  and  44  per  cent, 
arsenic  oxide  (or  pentoxide).  It  is  stated  that 
it  is  used  in  Russia  as  an  alterative  in  doses 
of  one-fiftieth  of  a  grain  (0.0013  Gm.)  four  times 
a  day.     (A.  J.  P.,  xliv.  301.) 

Antimony  Crocus.  Crocus  of  Antimony.  Saf^ 
fron  of  Antimony. — This  compound  is  formed  dur- 
ing the  deflagration  of  a  mixture  of  equal  weights 
of  antimony  trisulphide  and  potassium  nitrate,  to 
which  one-twelfth  of  hydrochloric  acid  has  been 
added.  Fused  crocus  of  antimony  is  in  masses  of 
a  liver-brown  color ;  the  unf used  is  a  saffron-brown 
insoluble  powder,  containing  about  four-fifths  of 
trioxide,  and  one-fifth  of  trisulphide.  It  was 
formerly  used  in  making  tartar  emetic. 

Antimony,  Diaphoretic.  Antimonium  Diapho- 
reticum.  Potassii  Biantimonias.  Antimoine  dia- 
phor6tique  lav6,  Fr. — This  compound  is  directed, 
in  the  French  Codex,  to  be  formed  by  deflagrat- 
ing in  a  red  hot  crucible,  and  keeping  red  hot  for 
half  an  hour,  a  mixture  of  pure  antimony  with 
twice  its  weight  of  potassium  nitrate,  both  being 
in  fine  powder.  The  product,  washed  with  water 
and  dried,  is  washed  diaphoretic  antimony.  For 
improved  process,  see  14th  edition  of  U.  S.  D.,  p. 
1640.  Dose,  from  two  to  three  drachms  (7.7-11.6 
Gm.).  This  form  of  antimony  is  weak,  variable, 
and  rarely  used. 

Antimony  Glass.  V  it  rum  Antimonii. — This 
is  prepared  from  antimony  trisulphide  by  a  par- 
tial roasting  and  subsequent  fusion.  Glass  of 
antimony  is  in  thin  irregular  pieces,  which  have  a 
vitreous  fracture,  and  a  metallic  steel-gray  lustre. 
When  well  prepared,  it  is  transparent,  and,  upon 
being  held  between  the  eye  and  the  light,  appears 
of  a  rich  orange-red  or  garnet  color;  but  if  of 
inferior  quality  it  is  black  and  opaque.  It  is 
hard  and  brittle,  and  rings  when  struck  with  a 
hard  substance.  It  is  insoluble  in  water,  but  it  is 
readily  rendered  soluble  by  acids  and  strong 
solution  of  potassium  bitartrate,  with  the  exception 
of  a  few  red  flocculi.  Its  essential  constituents 
are  the  trioxide  and  trisulphide,  united  in 
variable  proportions.  Sometimes  glass  of  lead  is 
sold  for  glass  of  antimony,  a  fraud  readily  de- 
tected by  the  difference  between  the  two  substances 
in  specific  gravity,  glass  of  lead  having  a  density 
of  nearly  seven,  while  that  of  glass  of  antimony 
is  not  quite  five.  Glass  of  antimony  is  an  active 
antimonial;  but,  owing  to  its  variable  composi- 
tion and  unequal  operation,  it  is  very  seldom  used. 

When  the  levigated  powder  is  mixed  with  one- 
eighth  of  its  weight  of  melted  yellow  wax,  and  the 
mixture  roasted  over  a  slow  fire,  with  constant 


stirring,  until  it  ceases  to  exhale  vapors,  a  coal- 
like pulverizable  mass  is  formed,  the  cerated  glass 
of  antimony  of  the  old  Edinburgh  Pharma- 
copoeia. 

Antimony  Iodide.  Sbl3.  Antimonii  Iodidum. 
Antimony  Triiodide  or  Teriodide. — According  to 
W.  Copney  of  London,  this  iodide  may  be  conven- 
iently prepared  by  gently  heating,  in  a  Florence 
flask,  metallic  antimony  and  iodine,  in  the  pro- 
portion of  one  atom  to  three.  The  elements  com- 
bine with  sudden  heat  and  liquefaction,  and,  upon 
the  withdrawal  of  the  heat,  the  iodide  formed 
solidifies,  and  is  removed  by  breaking  the  flask. 
Antimony  iodide,  as  thus  prepared,  forms  a  some- 
what crystalline,  foliated  mass,  which,  when  pul- 
verized, yields  a  deep  orange- red  powder.  By  the 
action  of  water  it  is  decomposed.  It  has  been 
tried  as  an  alterative  in  doses  varying  from 
one-fourth  of  a  grain  to  a  grain  (0.016-0.065 
Gm.),  given  in  pill. 

Antimony  Sulphide.  Antimonium  Nigrum,  Br. 
1864;  Black  Antimony.  (Prepared  Sulphuret  of 
Antimony,  Br.)  Stibium  Sulfuratum  Crudum  et 
Lwvigatum,  Antimonium  Crudum,  Sulfuretum 
Stibicum;  Artificial  Sulphuret  of  Antimony;  Sul- 
fure  d' Antimoine  du  commerce,  Fr.  Cod.;  Anti- 
moine sulfur^,  Antimoine  cru,  Fr. ;  Stibium  sulfu- 
ratum  nigrum,  P.  G. ;  Schioefelantimon,  Schwefel- 
spiessglanz,  G.;  Antimonio  crudo,  Sp. ;  Antimonii 
Sulphidum,  U.  S.  1890.  Antimony  Trisulphide. 
SbgSa;  334.09. — "Native  antimony  sulphide,  puri- 
fied by  fusion  and  as  nearly  free  from  arsenic  as 
possible."     U.  S.  1890. 

Preparation. — The  antimony  sulphide  which  is 
found  in  commerce  is  obtained  from  the  native 
sulphide,  called  antimony  ore,  by  different  pro- 
cesses of  purification,  the  following  being  an  out- 
line of  that  generally  pursued.  The  ore  is  placed 
in  melting  pots  in  a  circular  reverberatory  fur- 
nace, and  these  are  made  to  connect,  by  means 
of  curved  earthen  tubes,  with  the  receiving  pots, 
situated  outside  the  furnace.  This  arrangement 
affords  facilities  for  removing  the  residue  of  the 
operation,  and  allows  of  the  collection  of  the 
melted  sulphide  without  disturbing  the  fire,  and, 
consequently,  without  loss  of  time  or  fuel.  In 
the  U.  S.  Pharmacopoeia  1890,  it  was  directed  to 
be  melted  in  order  to  purify  it  from  infusible 
substances;  in  the  British,  to  be  reduced  to  fine 
powder,  to  fit  it  for  pharmaceutical  use.  In  order 
to  bring  it  to  this  state,  it  should  be  submitted  to 
the  process  of  levigation.  ( See  Antimonium  Nigrum 
Purifioatum,  p.  153.)  Much  of  the  "Black  Anti- 
mony "  of  commerce  lias  been  shown  by  Warder 
to  contain  no  antimony  whatever,  but  to  be  simply 
powdered  coal  and  marble,  and  such  can  be  easily 
distinguished  by  a  rough  test,  as  follows:  Fill  a 
dry,  tared  one-ounce  bottle  with  the  powder;  after 
shaking  it  down  it  will  be  found  that  it  will  hold 
two  and  a  quarter  ounces  of  powdered  black 
antimony,  but  only  one  and  a  quarter  ounces  of 
powdered  coal.  (Proc.  A.  Ph.  A.,  18S5,  479;  see 
also  S.  W.  McKeown's  paper,  Proc.  Ohio  State 
Pharm.  Assoc,  1885.) 

Properties.— Antimony  sulphide  is  mostly  pre- 
pared in  France  and  Germany.  It  is  called,  in 
commerce,  antimony,  or  crude  antimony,  and 
occurs  in  fused  conical  masses,  denominated 
loaves.  "  Steel-gray  masses  of  a  metallic  lustre 
and  a  striated  crystalline  fracture,  forming  a 
black  or  grayish-black,  lustreless  powder,  without 
odor  or  taste,  and  permanent  in  the  air.  Insolu- 
ble in  water  or  alcohol,  but  soluble  in  hydrochloric 
acid  with  the  evolution  of  hydrogen  sulphide.    At 
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a  temperature  below  a  red  heat,  the  Sulphide 
fuses  to  a  dark  brown  liquid.  If  1  Gm.  of  the 
powdered  Sulphide  be  digested  and  finally  boiled 
with  10  Cc.  of  hydrochloric  acid,  it  should  dis- 
solve without  leaving  more  than  1  per  cent,  of 
residue.  This  acid  solution,  completely  deprived 
of  hydrogen  sulphide  by  boiling,  yields,  when 
added  to  water,  a  white  precipitate,  which  is  solu- 
ble in  a  solution  of  tartaric  acid.  After  the  sepa- 
ration of  the  precipitate  by  filtration,  the  filtrate 
yields  an  orange-red  precipitate  with  hydrogen 
sulphide  test-solution."  U.  8.  1890.  The  q; 
of  the  sulphide  cannot  well  be  judged  of,  except 
in  mass;  hence  it  ought  never  to  be  bought  in 
powder.  Arsenic,  which  is  often  present  in  con- 
siderable quantities,  may  be  detected  by  the  usual 
tests  for  that  metal.  ( See  Arseni  Trioxidum,  page 
197.) 

The  official  antimony  sulphide  is  a  trisulphide 
consisting   of   two   atoms  ol    antta  three 

of  sulphur.  When  prepared  by  pulverization  and 
levigation,  it  is  in  the  form  of  an  insoluble  pow- 
der, without  taste  or  odor,  usually  of  a  dull 
blackish  color,  but  reddish  brown  when  perfectly 
pure.  By  exposure  to  the  air,  it  absor 
ing  to  Buchner,  a  portion  of  oxygen,  and  b< 
partially    converted    into    trioxidc. 

(/ees. — This  preparation  la  rery  uncertain  in  its 

operation,   and    ougbt    not   bo    bs    used    in    DTK 
medicine.     It   has,   however,   been   employed 
diaphoretic  and   alterative  in   tcrofula,   glan 
obstructions,  WrtdHMW  <i 

mat  ism.     It    is   used    in    the    Unite*  -olely 

in    veterinary    |  m    tea    to 

thirty    grains     (0.65-2.0    (irn  gi\en    in 

powder    or    bolus. 

Antimony  Trichloride.  Butter  of  Anti< 
Sb('l3. —  Prepared  by  subliming  antimony  sulphide 
with  mercuric  chloride,  by  the  act  inn  of  dry 
chlorine  on  the  sulphide  or  metal,  of  bj  lie- 
solving  the  sulphide  in  hydrochloric  aera  and 
titrating  the  solution  <d  the  chloride,  which 
is  usually  colored  by  contamination  with  nun, 
but  bv  distilling  the  product  the  pure  chloride 
will   finally   pa  the  distillate   solidifying 

in   a    mass  of  fine   white   crystals     it    fori 
deliquescent,    soft     mass,    known    as    butter    of 

antimony  which  melts  at   ~,'lc   ( '.  and  boil-  at 
C.     It   ta  pie   and    corrosive.     The 

addition  of  water  produces  the  oxychlorids  knows, 
when  dry.  as  powder  of  Algoroth.    a  solution 
reoonieed   in  the   Br.   Ph.    1888,  and    is  used   in 

mednine   as   a    caustic.       It    il  J     used    to 

give  a  bronss  surface  bo  Iron  and  steel  ware. 

Antinonnin. — According  to  Ban  and  von  Mil- 
ler,   this   yellowish    pasty   compound    is   potat 

vrthodi-niha-crcsalatc.      It    is   s:ljd    to   be   actively 

germicidal,  odorless,  and  poisonous.  <m  account 
of  its  being  very  effective,  oon-volatile,  and  inex- 
pensive, it  has  been  highly  recommended  for 
spraying  plants,  etc.,  when   attacked   with   mildew 

or  other  vegetable  parasites:     1  to  8000  in 

solution  may  be  used.     It  stains  bright  yellow. 

Antipyrine  Benzoate. — Bcnzopyrine,  CuHu 
XzO.HCeHeOa,   made   by  adding  antipyrine   to  a 

boiling  solution  of  benzoic  acid.  It  is  in  the  form 
of  a  yellow  liquid,  practically  insoluble  in  hot 
and  cold  water  but  soluble  in  alcohol  and  ether. 

Antipyrine  Tannate. — This  is  described  as  a 
yellow  powder,  insoluble  in  water,  soluble  in  alco- 
hol, and  containing  37  per  cent,  of  antipyrine.  It 
is  stated  that  it  may  be  made  by  adding  concen- 
trated aqueous  solutions  of  its  constituents  in  the 
proportion  of  fifty  parts  of  antipyrine  to  twenty- 


eight  and  a  half  parts  of  tannic  acid.  It  has  been 
specially  recommended  on  account  of  its  tasteless- 
ness,  but  is  probably  not  an  eligible  preparation. 

Antisepsin.  Asepsin.  Monobromacetanilide. 
Parabromacctanilide.  CeEUBr.NH  ( C3H3O ) . — This 
substance  has  been  used  by  Cattani  as  an  antipy- 
retic and  analgesic  (O.  M.  P.,  1890),  but  as  such 
seems  to  be  dangerous.  Cattani  affirms  it  to 
be  a  valuable  antiseptic.  Dose,  from  six  to  seven 
grains  (0.40-0.45  Gm. ).  Another  compound,  called 
antisepsin  (or  antiseptin) ,  has  beeu  exploited  as 
iodo-boro-thymolate  of  zinc,  which,  according  to 
Squibb,  is  a  mixture  of  zinc  sulphate,  boric  acid, 
zinc  iodide,  and  thymol.     (Ph.  Post,  1S93,  106.) 

Antiseptol. — Under  this  name  Yvon  has  recom- 
mended cinchonine  iodosulphate  as  a  substitute  for 
iodoform.  It  contains  50  per  cent,  of  iodine.  Yvon 
prepares  it  as  follows.  Twenty-live  grammes  of 
the  cinchonine  sulphate  are  dissolved  in  two  thou- 
sand grammes  of  water;  to  this  solution  is  added 
sufficient  of  a  solution  of  iodine  to  cause  a  pre- 
cipitate, avoiding  an  excess;  this  solution  is 
made  by  dissolving  ten  grammes  each  of  iodine 
and  potassium  iodide  in  one  thousand  grammes 
of  water.  The  precipitate  is  placed  on  a  filter  and 
well  washed  with  water  until  the  washings  are 
From  iodine,  and  it  is  then  air-dried.  (Nouv. 
.  July,  1890.) 

Antispasmin.  ('aallaeXOsXu  +  8CeHe(OH)000 
impound    1    molecule   of   nan 
1  tu  have  united  w  it  li  3  mole- 
in  salicylate.     This  white,  slightly 

IC    powder   c   mains   about    50    per   1  I 

d  to  have  the  advantage  over 

in-  preparations  of  readily  forming 

with  tut  permanent  solution.    Ac 

cordii  ,;   1-  a  raluable  hypnotic  and 

especially     advantageous     in     painful 

pt,       H    ha-  also  been   i  in  mi  meiiih  d    lor   u  hOOp- 
ing    00 will.       Dose,    from    one  half    to    one 

Antithermin.      Pkonylkydraain  In  i  \ilinAc    aotd. 
STaH  =  C(CH*).GsHsOs.— This       substance, 
whii  h  is  obtained  by  the  action  of  phen 
upon  ars  in  colorless  erj  i 

tals,    insoluble    in    cold    water,    soluble    in    ether    mid 

eohol,  melting  point  108°  C.  (22fl    I'.).   It  was 

Nieot  as  an  ant  ipj  i  at  to, 

and  it   ha  perimented  upon  by 

Drobner  Ml'.  If.  P.,  1802,  540),  who  finds  it.  very 

■    in  doses  of  from  eight  to  ten  v< ■• 

'.in.).    It  produces,  however,  pallor,  cephalic 

ing,  and  other  evidences  ol 

irasoo  'i.  s  hich  require  great  caul  ion 

in    its   n, c,   and    not   more   than    three   grains    (0.2 

be  riven. 
Antitussin. — Dt-fluor*dirphenyl,    (CeHtFJj 
ours  ss  colorles.  melting  at  H7°  C.  (189° 

tive  Ingredient  of  antitui  -in, 
which   has   been    strongly   recommended    by    .Max 
Heiin    ili.   K.   W-.  D'c   1888)    in  the  treatment  of 
whooping  OOugh.     It  is  used  as  an  ointment  COB* 
five    parte    of    di-fluor-di-phenyl,    ten 
of  vaeelin  and  eighty-five  parts  of  lanolin. 
1  or    a    child    a    year    old,   about   one-half   drachm 
■  i.  i    is  slowly  rubbed  into  the  skin  daily  on 
the    back,    chest,    and    abdomen,    about    a    drachm 
(3.9  Gm.  I   being  used  for  a  child  five  years  old. 

Anusol. — A  proprietary  suppository,  alleged  to 
contain  a  bismuth  compound  of  iodo-resorcin-sul- 
phonic  acid,  has  been  recommended  for  the  treat- 
ment of  hemorrhoids.  Zinc  oxide,  resorcinol,  bis- 
muth oxyiodide,  balsam  of  Peru,  and  cacao  butter 
are  the  ingredients.      (West.  Drug.,  1898,  75.) 
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Anytoles. — These  are  proprietary  preparations 
in  which  substances  like  pnenol,  cresol,  volatile 
oils,  camphors,  etc.,  are  dissolved  in  water  by 
means  of  anytin,  a  substance  formed  by  the  action 
of  sulphuric  acid  on  various  mineral  oils,  resin 
oils,  and  hydrocarbons.  The  ammonia  salt  of  the 
hydrocarbons,  containing  10  per  cent,  of  chemi- 
cally combined  sulphur,  has  been  found  the  most 
useful  solvent.  The  following  are  some  of  the 
anytoles  which  have  been  prepared:  Phenol- 
anytole,  cresol-anytole,  meta-cresol-anytole,  creo- 
sote-anytole,  guaiacol-anytole,  benzene-anytole, 
eucalyptol-anytole,  pepper  mint-anytole,  winter- 
green  anytole,  turpentine-any  tole,  camphor-any- 
tole,  and  iocline-anytole — all  containing  a  good 
proportion  of  the  active  ingredient.  It  has  been 
claimed  for  these  anytoles  that  they  are  superior 
in  bactericidal  power  to  the  disinfecting  substances 
they  contain.  Wilhelm  Koelzer  has  strongly  com- 
mended meta-cresol-anytole  in  the  treatment  of 
erysipelas. 

Apium.  Apium  graveolens,  L.  (Fam.  Umbel- 
lifers.)  March,  Celeri,  Fr.  Sellerie,  Eppich,  G. 
The  ordinary  celery  of  the  gardens  is  believed  by 
some  persons  to  possess  antispasmodic  properties, 
and  has  been  used  as  a  nerve  stimulant.  It  con- 
tains apiol,  although  in  much  less  quantity  than 
does  parsley. 

Apium  nodiflorum  (L.),  B.  &  H.  (Slum  nodi- 
florum,  L. )  Water  parsnip. — This  is  a  perennial 
umbelliferous  aquatic  European  plant,  growing 
also  in  the  southern  section  of  the  United 
States.  It  is  commonly  considered  poisonous ; 
but  the  fresh  juice  has  been  used  by  Withering 
and  others,  in  the  dose  of  three  or  four  ounces 
every  morning,  for  scrofulous  lymphadenitis  and 
obstinate  skin  diseases. 

Apium  petroselinum,  L.  Petrosclinum,  V.  8. 
1870.  Ache,  Persil,  Fr.  Petersilie,  G.  Prezzemolo, 
It.  Petroselinum  sativum,  Hoffman,  TJmb.,  i.  t.  1, 
f.  2. — Parsley  is  an  umbelliferous  plant  having 
a  biennial  root,  with  an  annual,  round,  furroAved, 
jointed,  erect,  branching  stem,  about  two  feet  in 
height.  Parsley  root  is  spindle-shaped,  about  as 
thick  as  the  finger,  externally  white,  and  marked 
with  close  annular  wrinkles,  internally  fleshy  and 
white,  with  a  yellowish  central  portion.  It  has  a 
pleasant  odor  and  a  sweetish,  slightly  aromatic 
taste,  but  loses  these  properties  by  long  boiling 
and  by  time. 

The  plant  is  a  native  of  Sardinia  and  other 
parts  of  Southern  Europe,  is  naturalized  in  salt 
marshes  on  the  coast  of  California,  and  is  culti- 
vated everywhere  in  gardens.  All  parts  of  it 
contain  a  volatile  oil,  to  which  it  owes  its  odor 
and  mainly  its  taste,  as  well  as  its  use  in  season- 
ing. This  oil  consists  of  a  hydrocarbon,  Ci0Hi6, 
and  apiol,  Ci2H1404,  crystallizing  in  white 
silky  needles,  which  fuse  at  30°  C.  (86°  F.),  and 
boil  at  about  300°  C.  (572°  F.),  subliming  with 
partial  decomposition.  Braconnot  obtained  from 
the  herb  a  peculiar  substance,  resembling  pectic 
acid  in  appearance,  which  he  named  apiin.  It  is 
procured  by  boiling  the  herb  in  water,  straining 
the  liquor,  and  allowing  it  to  cool.  The  apiin  then 
forms  a  gelatinous  mass,  which  requires  only  to 
be  washed  with  cold  water.  Von  Gerichten  (Ber. 
d.  Chem.  Ges.,  1876,  1121)  found  that  by  repeated 
dissolving  of  this  gelatinous  mass  in  alcohol  and 
precipitation  by  water  it  could  be  purified  and  then 
obtained  from  concentrated  alcoholic  solution  in 
silky  needles  of  the  formula  C27H32O16.  Joret 
and  Homolle  found  the  seeds  to  contain  a  vola- 
tile oil,  a  crystallizable  fatty  matter,  pectin,  what 
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they  believe  to  be  the  apiin  of  Braconnot,  chloro- 
phyll, tannin,  a  coloring  matter,  extractive,  lignin, 
various  salts,  and,  in  addition  to  these,  a  pe- 
culiar substance  to  which  they  gave  the  name  of 
apiol.  This  is  a  yellowish  oily  liquid,  not  vola- 
tile, heavier  than  water,  of  a  peculiar  and  tena- 
cious odor  distinct  from  that  of  the  plant,  and  an 
acrid  pungent  taste.  It  is  inflammable,  insoluble 
in  water  hot  or  cold,  very  soluble  in  alcohol,  and 
dissolved  in  all  proportions  by  ether  anu  chloro- 
form. It  is  analogous  to  the  fixed  oils,  but  is  not 
chemically  modified  by  the  alkalies.  It  contains 
no  nitrogen. 

According  to  L.  Wolff  (A.  J.  P.,  1877,  2), 
commercial  apiol  is  merely  the  oleoresin;  he  pro- 
poses a  very  simple  process  for  true  apiol.  Pow- 
dered parsley  seed  is  exhausted  with  petroleum 
benzin,  and  the  liquid  is  spontaneously  evaporated ; 
the  residue  is  a  mixture  of  fixed  oil,  wax,  and 
apiol ;  the  apiol  alone  being  soluble  in  alcohol  can 
easily  be  separated  by  repeated  washings  with 
strong  alcohol;  the  washings  evaporated  over  a 
water  bath  at  a  gentle  heat  leave  as  a  residue 
"true  apiol."  L.  Ough  (C.  D.,  1894,  17)  obtains 
apiol  by  percolating  freshly  powdered  parsley 
seeds  with  alcohol,  recovering  the  alcohol  from  the 
percolate  by  distillation,  and  separating  the  oily 
residue  from  the  deposited  waxy  solid. 

Ciamician  and  Silber  (Ph.  Post,  1S88,  391) 
have  investigated  apiol,  and  state  that  the  pure 
substance  occurs  in  white  crvstals  having  the  com- 
position Ci2H1404,  melting  at  30°  C.  (86°  F.),  and 
boiling  at  294°  C.  (561°  F.).  Isapiol,  apiolic 
acid,  apiolaldehyde,  and  apion  are  decomposition 
products.  They  state  that  isapiol  has  physiologi- 
cal properties  resembling  those  of  pure  apiol. 

H.  C.  Whitney  ( .Y.  R..  January.  1880)  pro- 
posed to  change  the  name  of  commercial  apiol,  and 
call  it  oil  of  parsley  seed.  He  believed  that  the 
volatile  oil  of  parsley  seed  is  the  active  and  em- 
menagogue  principle,  and  obtained  it  by  distilling 
the  freshly  powdered  seed  with  salt  water.  The 
yield  is  4.27  per  cent,  of  an  oil  which  corre- 
sponded closely  with  Joret  and  Homolle's  apiol. 
Von  Gerichten  (Ber.  d.  Chem.  Ges.,  16,  17)  obtained 
besides  the  peculiar  terpene,  parsley  camphor, 
which  he  thinks  is  alone  entitled  to  the  name  of 
apiol.  He  gives  its  melting  point  as  30°  C.  (86° 
F.),  boiling  point  300°  C.  (572°  F.),  and  sp.  gr. 
1.015. 

Parsley  root  in  the  recent  state  is  said  to 
be  aperient  and  diuretic,  and  is  occasionally 
used  in  nephritic  and  dropsical  affections.  The 
juice  of  the  fresh  herb  and  the  seeds  have 
been  employed  in  intcrmittents.  According  to 
Joret  and  Homolle,  apiol  produces,  in  the  dosr 
of  about  fifteen  grains  (1  Gm.),  a  slight  cere- 
bral excitation  without  unpleasant  effects  of  any 
kind,  and,  in  double  or  quadruple  the  quantity. 
a  species  of  intoxication,  with  giddiness,  mor- 
bid sights  and  sounds,  and  frontal  headache. 
They  found  it  to  cure  intermittent^,  but  subse- 
quent observations  have  shown  that  it  has  very 
little  antiperiodic  power.  Joret  and  Baillot  com- 
mend it  in  amenorrhcea  and  dysmenorrhcra,  in 
the  dose  of  about  four  grains  (0.26  Gm.)  morning 
and  evening;  in  the  former  affection  in  anticipa- 
tion of  the  menstrual  period,  in  the  latter  during 
its  continuance.  Experience  has  confirmed  its 
value  as  an  emmenagogue,  but  it  is  best  used  in  a 
single  dose  of  fifteen  grains  (1  Gm. ),  given  in  cap- 
sules, at  the  time  of  the  molimen.  Isapiol  is  said 
to  produce  headache  and  temporary  intoxication, 
and  to  have  no  practical  advantages  over  apiol. 
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Aplopappus.  Aplopappus  Baylahuen  (Haplo- 
pappus  Baylahuen,  Remy).  Hysterionica  Bayla- 
huen.— This  composite  herb  is  a  native  of  Chili, 
where  it  is  said  to  be  relied  upon  as  a  stimulant  in 
flatulent  dyspepsia  and  chronic  inflammation  with 
heiuorrliage  of  the  lower  bowels.  It  has  been  an- 
alyzed by  H.  H.  Rusby  (A.  J.  P.,  1890.  488),  and 
later  by  H.  Kahn  (A.  J.  P.,  1891,  377).  The 
former  found  a  volatile  oil,  a  fatty  oil  which  had 
the  specific  odor  of  the  plant,  a  brown  acid  resin 
of  sharp  taste,  and  tannin.  The  latter  determined 
the  percentage  of  volatile  oil  as  6.05,  and  of  Natal 
as  21.15.  He  also  considers  that  this  resin  is  a 
mixture  of  four  different  resins.  G.  Bailie  a- 
(B.  G.  T.,  Feb.  1889)  that  the  remedy  is  valuable 
not  only  in  dysentery,  but  in  genitourinary 
catarrhs,  and  also  as  a  stimulating  expectorant. 
One-half  to  one  tablespoonful  (7.5-15  Cc.  |  of  a 
strong  decoction,  one  part  to  five,  may  l>e  given 
every  two  hours;  or  the  lluidextract,  done,  from 
five  to  twenty  minims    (0.3-1.3  Cc). 

Apocodeine  Hydrochloride. — Apocodeine  has 
been  investigated  physiologically  by  VY.  K.  Dixon 
(B.  M.  J.,  1002)  who  found  that  it  lowered  blood 
pressure  by  dilating  the  blood  vessels  and  in- 
ed  the  intestinal  periatalsia  Foyaad  Combe* 
male  have  both  employed  it  bypodermieallj  as  a 
laxative  with  pleasing  reoulta.  Thirty  minims 
(1.8  Cc. )  of  a  1  per  sent,  solution  may  be  injected 
deeply  into  the  mneclae. 

Apolysin.      Uonophem  'rate.    (.'3H«<>H 

(C0()Il)2C0.NI].C6ll«O( 'aH6.--A  compound  of  cit- 
ric acid  and  paraphenetidin.     It   is  ■  crystalline, 

yellow  ish-wliitc  powder  of  paculiai   odor  and  taste, 

■aid  than  citric  acid,     it k  melting  point  is 
72°  C.   (161.6*  F.i.     it   is  soluble  la  oold  water 

(1  in  25),  alcohol,  and  glycerin,  and  in  concen- 
trated sulphuric  acid  without  change  of  color. 
The  solution  in  nitric  acid  turaa  ■  pale  oraaga 
color.  Tlie  aqueous  solution  is  not  clouded  by 
silver  nitrate,  nor  the  acid  solution  by  hydrogen 
sulphide.  EL  Seifert  [D.  If.  it.,  ud.  lOOfl 
setts  that  in  doaea  of  t i  eight  to  twenty  tour 

grains    (0.6-1.6  Om.),  three  Ol    four  time  a  day,  it 

i-  a  valuable  remedy  aa  aa  antipyretic  in  various 
febrile  dieeaeaa,  and  poaaeased  ol  crea4   power  as 
an  aaalgeaie,   similar   in   raage  of   uaefulai 
acetphenetidin,  but  free  from  pojaoaoua  properties 
or  ilisagifwahlfl  alter  effeota. 

Aquilegia.     AquUcgia  vulgaris.  L.     OoUtmhiac 
A   perennial   herbaceous  plant  of  the   Fain.  Kanun- 

cutaoees,  indigenous  to  Europe,  but  cultivated  in 
our  gardens.    All  parte  of  it  nave  been  medicinally 

employed.  The  root,  leaves,  and  llowers  li; 
disagreeable  odor,  and  ■  bitterish  acrid  taste. 
From  the  small  black  shining  seeds  A.  T.  IV 
Roehebrune  (Toxicol.  Afriraim  .  i.  1807)  has  sep- 
arated an  alkaloid,  aquilegine,  in  the  form  of 
long,  prismatic,  slightly  iridescent  crystala  The 
same  lavestigator  found  that  the  extract  of  the 
plant  produces  in  the  lower  animals  symptoms 
very  similar  to  those  caused  by  aconite.  At  one- 
time considered  diuretic  and  diaphoretic,  colum- 
bine is  not  at  present  used  in  practical  medicine. 
Aralia.  Aralia  nudicaulis.  L.  False  Sarsa- 
parilln.  Wild  Kaisapai-illa.  Shotbush.  Small 
/Spikenard,  Wild  Lioorioe.  Racine  d'aralie  mue, 
l'etitnard.  Fr.  Naclcte  Arolienwursel,  G. — This 
plant  is  an  indigenous  perennial,  belonging  to  the 
Fam.  Araliaeea'.  It  grows  from  Canada  to  the 
Carolinas,  inhabiting  shady  and  rocky  woods,  and 
delighting  in  a  rich  soil.  The  root  is  horizontal, 
creeping,  sometimes  several  feet  in  length,  about  as 
thick  as  the  little  finger,  more  or  less  twisted,  of  a 


yellowish-brown  color  externally,  of  a  fragrant 
odor,  and  a  warm,  aromatic,  sweetish  taste.  Alpers 
and  Murray  (Proc.  A.  Ph.  A.,  1897,  182)  found  in 
it  3.05  per  cent,  of  resin,  0.33  per  cent,  of  oil, 
tannin,  an  acid,  albumen,  mucilage,  and  cellulose. 

VY.  C.  Alpers  (A.  J.  P.,  Aug.  1899)  states  that 
the  sesquiterpene  of  Aralia  nudicaulis  is  distinct 
from  isomeric  compounds  and  proposes  the  name 
of  araleine  for  it.  He  states  that  the  volatile  oil 
consists  principally  of  this  sesquiterpene,  CieHa*,, 
and  an  alcohol,  CisHae.OH  with  a  small  quan- 
tity of  azulene.  The  sesquiterpene  has  a  specific 
gravity  of  0.9086  at  20°  C  (68°  F.),  boiling  point, 
270°  C.  (518°  F.)  ;  [a]D  equals  —7  to  —8;  N[D] 
equals  1.49930.  It  forms  oily  compounds  with 
HC1  and  Br,  and  derivatives  with  nitrous  acid. 
Treated  with  hydrochloric-acetic  acid  it  forms 
a  compound  of  a  permanent  blue  color.  Chlo- 
roform and  sulphuric  acid  produce  a  purple- 
red  color;  acetic  acid  and  sulphuric  acid  a 
wine-red  color.  Aralia  racemosa,  L.  (Ameri- 
eaa  s/nkenard),  is  distinguished  by  its  herha- 
widely  branched  stem,  which  is  furnished 
with  leaves  whose  leallets  are  heart-o\  ate, 
pointed,  doubly  senate,  slightly  downy,  and  also 
bj  its  lilackish  or  dark  purple  fruit  being  in  very 
numerous  umbels,  and  so  clustered  as  to  make  a 
large  compound  panicle.  Its  rhizome  is  short, 
two  or  more  inches  thick,  furnished  with  closely 
placed,   large,   aodoaa   stem  scars,   and    numerous 

loots   from   one  to  1  wo  feet  long,  which   are  much 

braaefaed  below,     in  odor  and  taste  it   resemble! 

.,'licaulis.  but   la  more  spicy.     Aralia   luspida, 

\<nt.    [lirisiiii  Bareaparilta,  Dwarf  Elder),  olosely 

ludioaulit,  but  is  distinguished  by 
its  largei  Stem,  which  is  also  bristly  and  leafy. 
Its    loot    has    been    Used    as    a    diuretic    ill    dropoff, 

I  i.  ./.  .U.  .v.,  \i\.  117.)     For  microscopic  descrip- 
tion with  lllustratioaa  of  the  root  ol  A.  nudtoatt* 
by  I-;.  B,  Baatia,  m  Watt.  Drug.,  isk5,  314; 
Nelaon  la   If.   /'..    1800,   p.    in. 
The  roots  of  Aralia  raceaioaa  and  A.  nudicaulis 
have    been    need    especially   in   domestic   practice 

for  Hi*  i i    gently  stimulant,  diaphoretic  and   altera* 

tive  action,  chiefly  in  rkeutnatie,  typhilitio,  and 

tulatuous  affections,  in  UM  same  ma  unci'  and 
dose  as  genuine  sarsapa  rilla.  VY.  1!.  Monroe  [A, 
./.  /'..  Oct.  1808)  found  in  the  rhizome  of  the 
Aralia  oalifarmiea,  S.  Wats.,  a  small  amount  of  ■ 
pale  yellow,  very  aromatic,  volatile  oil,  but  failed 
to    detect    saponin. 

Aralia  epitope,  L.  Angelica-tree.  Hercules 
i  lul>.       1  (idthachi   tree.       Prickly    Elder.       I'ruklu 

Ash, — The  name  "  prickly  ash  "  should  be  dropped, 
aa  it  belongs  properly  to  a  species  of  .\an- 
thoxylum.       Angelica     tree     is     an     arboreaosat 

shrub  which  glows  in  Southeastern  North  Amer- 
ica.    The  hark,  root,  and  berries  are  medicinal. 

The  bark  [Eooree  d'aralie  tpineuse,  Fr. ;  Dor- 
nige  Aretfienrinde,  Gk),  as  in  the  shops,  is  usually 
in  small  quills  or  half  quills,  from  two  or  three 
lines  to  half  an  inch  in  diameter,  thin,  fibrous, 
grayish  externally,  and  armed  with  prickles  or 
the  remains  of  them,  yellowish  within,  of  an  odor 
somewhat  aromatic,  and  a  bitterish  taste,  which 
becomes  slightly  acrid  on  chewing,  and  leaves  a 
lasting  sense  of  pungency  upon  the  tongue.  It 
yields  its  virtues  to  boiling  water.  C.  W.  Elkins 
found  in  the  bark  starch,  glucose,  gum,  pectin, 
two  acrid  resins,  volatile  oil  in  small  quantity, 
and  what  he  believed  to  be  an  uncrvstallizable 
alkaloid.  (A.  J.  P.,  Aug.  1880.)  L.  H.  Holden 
[A.  ■/.  P..  1880,  390)  found  along  with  tannin 
and  other  ingredients  a  glucoside,  aralvin.     J.  K. 
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Lilly  (A.  J.  P.,  1882,  433)  obtained  the  glucoside 
by  adding  ether  to  the  alcoholic  extract.  The 
glucoside  is  thrown  out,  then  dissolved  in  water, 
precipitated  first  with  neutral  lead  acetate  and 
then  the  filtrate  with  basic  acetate.  This  precipi- 
tate decomposed  with  hydrogen  sulphide  yields 
the  glucoside,  which  is  recrystallized  out  of  alco- 
hol. Decomposed  by  boiling  with  diluted  hydro- 
chloric acid,  it  yields  sugar  and  araliretin.  The 
virtues  of  Aralia  spinosa  are  those  of  a  stimu- 
lant diaphoretic.  According  to  Elliot,  an  infusion 
of  the  recent  bark  of  the  root  is  emetic  and 
cathartic.  The  remedy  is  used  in  chronic  rheuma- 
tism and  cutaneous  eruptions,  and  in  some  parts 
of  the  South  has  been  employed  in  syphilis.  Pursh 
states  that  a  vinous  or  spirituous  infusion  of  the 
berries  is  remarkable  for  relieving  rheumatic 
pains,  and  a  similar  tincture  is  said  to  be  em- 
ployed in  Virginia  with  advantage  in  violent 
colic  The  pungency  of  this  tincture  has  also 
been  found  useful  in  relieving  toothache.  The 
bark  is  best  administered  in  decoction. 

Archidendron.  Archidendron  Vaillantii. — The 
bark  and  black  beans  of  this  leguminous  plant  of 
New  South  Wales  are  said  to  be  an  active  paraly- 
zant to  the  motor  side  of  the  spinal  cord.  (Ban- 
croft, Proc.  Roy.  Soc.  N.  S.  W.,  1886.) 

Areca  Nut.  Semen  Arecce.  Betel  Nut.  Xoix 
d'Arec,  Fr.  Arekaniisse,  Beteiniisse,  G. — The 
Areca  Catechu,  L.,  is  an  East  India  palm.  The 
fruit,  which  is  about  the  size  and  shape  of  a  small 
egg,  and  of  an  orange-yellow  color,  contains  the 
nut  embedded  in  a  fibrous,  fleshy  envelope,  and 
invested  with  a  brittle  shell  which  adheres  to  the 
exterior  flesh.  The  kernel,  the  betel  nut  of 
commerce,  is  of  a  roundish-conical  shape,  rather 
larger  than  a  chestnut,  externally  of  a  deep  brown, 
diversified  with  a  fawn  color,  so  as  to  present  a 
reticular  appearance,  internally  brownish  red  with 
whitish  veins,  very  hard,  of  a  feeble  odor  when 
broken,  and  of  an  astringent,  somewhat  acrid  taste. 
It  abounds  in  tannin,  and  contains  also  gallic  acid, 
a  fixed  oil,  gum,  a  little  volatile  oil,  lignin,  and 
various  saline  substances.  Fliickiger  found  that 
the  tannic  acid  gives  a  green  color  turning  to 
brown  with  ferric  salts.  (Pharmacographia, 
671.)  It  yields  its  astringency  to  water,  and  in 
some  parts  of  Hindostan  an  extract  is  prepared 
from  it  having  the  appearance  and  properties  of 
catechu.  A  red  coloring  matter  known  as  Areca 
red  is  extracted,  probably  resulting  from  the  de- 
composition of  a  tannin.  It  is  insoluble  in  cold 
water  and  ether,  soluble  in  boiling  water  and  alka- 
line liquids,  out  of  which  it  is  precipitated  by  acids. 
E.  Jahns  (Ber.  d.  Chem.  Ocs.,  1888,  3404)  has 
found  three  alkaloids  in  areca  nut:  1.  Arecoline, 
C8Hi3N02,  identical  with  the  arckane  of  Bombalon. 
2.  Arecaine,  C7HiiN02  +  H20,  which  occurs  in 
permanent,  colorless  crystals,  soluble  in  water,  in- 
soluble in  absolute  alcohol,  ether,  chloroform,  and 
benzene.  3.  An  alkaloid  which  exists  in  such  small 
quantities  that  sufficient  was  not  obtainable  for 
close  examination.  On  heating  arecoline  with 
strong  hydrochloric  acid  to  150°  C.  (302°  F.) 
it  is  decomposed  into  methyl  chloride,  CH3C1, 
and  arecaidine,  C7HiiN02.  This  latter  base 
forms  colorless  plates,  stable  in  the  air,  fusing 
at  from  223°  to  224°  C.  (433.4°-435.2°  F.), 
easily  soluble  in  water,  difficultly  soluble  in  strong 
alcohol,  and  insoluble  in  ether  and  chloroform. 
Arecaidine  has  been  shown  to  be  methyltetrahy- 
dronicotinic  acid,  and  has  been  made  syntheti- 
cally from  nfcotinic  acid.  The  third  alkaloid  of 
-Jahns   is  probably  guvacine,  C6H9NO2,   of  which 


the  methyl  derivative  is  the  base  arecaidine  before 
mentioned.  Immense  quantities  of  areca  nut  are 
consumed  in  the  East,  mixed  with  the  leaves  of 
the  Betel  pepper  (Piper  Betle,  L.,  Chavica  Betlc 
(L.),  Miq.)  and  with  lime,  forming  the  masti- 
catory so  well  known  by  the  name  of  Betel.  The 
red  color  which  this  mixture  imparts  to  the  saliva 
and  the  excrements  is  owing  to  the  areca  nut, 
which  is  also  powerfully  astringent,  and,  by  its 
internal  use,  tends  to  counteract  the  relaxation 
of  bowels  to  which  the  heat  of  the  climate  so 
strongly  predisposes.  (See  A\  R.,  1876,  71.) 
Marine  affirms  that  arecoline  resembles  muscarine 
in  its  action  upon  the  heart,  and  is  a  respiratory 
depressant.  According  to  Jahns  (B.  G.  T.,  1889), 
arecaine  is  the  active  principle  of  the  areca  nut, 
and  a  powerful  twnicide,  resembling  in  its  action 
pelletierine.  It  is  an  active  poison,  half  a  grain 
(0.032  Gm.)  sufficing  to  kill  a  rabbit  in  a  few 
moments.  Its  general  action  seems  to  be  like 
that  of  muscarine,  but  it  influences  the  respiration 
as  well  as  the  heart,  causes  tetanic  convulsions, 
and  has  an  extraordinary  influence  in  increas- 
ing intestinal  peristalsis.  Locally  applied,  or 
when  given  internally,  it  contracts  the  pupils. 
(Ph.  Ztg.,  Feb.  1889.)  Arecaine  is  said  to  resem- 
ble in  its  physiological  action  methyl-nicotinic 
acid. 

Arecoline  hydrobromide,  a  commercial  salt,  ac- 
cording to  the  experiments  of  Frohner,  is  more 
powerful  as  a  stimulant  to  the  salivary  glands 
than  pilocarpine,  and  more  active  as  a  laxative 
than  eserine.  It  is  especially  commended  by  vet- 
erinarians in  the  colic  of  horses,  given  subcu- 
taneously  in  the  dose  of  from  five  to  ten  grains 
(0.32-0.65  Gm. ).  In  human  medicine  it  has  been 
used  in  the  dose  of  from  one-fifteenth  to  one-tenth 
grain  (0.004-0.006  Gm.)  against  the  tape  worm 
and  as  a  myotic.  As  pointed  out  by  Lavagna  in 
1895,  arecoline  is  a  very  active  myotic,  and 
the  hydrobromide  has  been  considerably  used. 
A  one-half  to  one  per  cent,  solution  produces  a 
violent  myosis,  which  reaches  its  maximum  in 
about  ten  minutes  and  begins  to  subside  in  half 
an  hour.  It  is  affirmed  that  the  action  of  areco- 
line in  intensity  is  superior  to  that  of  pilocarpine 
and  inferior  to  that  of  eserine.  It  is  especial  ly 
claimed  by  various  ophthalmologists  that  though 
in  glaucoma  its  action  is  very  transient,  it  pro- 
duces a  more  considerable  reduction  of  the  intra- 
ocular pressure  than  can  be  obtained  either  with 
pilocarpine  or  eserine.  It  may  cause  considerable 
irritation  but  does  not  injure  the  continuity  of 
the  epithelium. 

In  India  the  areca  nut  has  long  been  used  as  a 
vermifuge,  the  dose  being  a  teaspoonful  of  the 
freshly  grated  nut,  and  its  value  against  the  tape 
worm  has  been  confirmed  by  various  European  and 
American  practitioners.  The  usual  dose  is  from 
one  to  two  drachms  (3.9-7.7  Gm.).  In  this  coun- 
try the  nut  has  also  been  used  for  the  making  of 
a  hard  charcoal,  employed  as  a  basis  of  tooth- 
powder. 

Argemone.  Argemone  mexicana,  L.  Prickly 
Poppy.  Argemone,  Fr.  Stachelmohn,  G. — An  an- 
nual plant,  belonging  to  the  Papaveraceae,  growing 
in  our  Southern  and  Western  States,  Mexico,  the 
West  Indies,  Brazil  and  in  many  parts  of  Africa 
and  Southern  Asia.  The  whole  plant  abounds  in  a 
milky,  acrid  juice,  which  becomes  yellow  on  ex- 
posure, and  has  been  used  as  a  local  application 
in  obstinate  cutaneous  diseases,  especially  that 
affection  known  in  Upper  India  as  dhad,  and  also 
in  cases  of  warts  and  even  chancres.     The  small, 
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round,  black,  and  roughish  seeds  are  emetic  in  two 
drachms  (7.7  Gm.l,  or  in  smaller  dose  purgative. 
They  contain  a  light  yellow,  transparent,  fixed, 
drying  oil  which,  according  to  Charbonnier,  re- 
tains its  fluidity  at  5°  C.  (41°  F.),  and  is  entirely 
soluble  in  five  to  six  measures  of  alcohol  at  32.2° 
C.  (90°  F. ).  Fliickiger  assigns  to  the  oil  a  sp. 
gr.  of  0.919,  and  finds  that  it  is  not  soluble  in  six 
parts  of  alcohol.  According  to  Charbonnier  it  is 
gently  cathartic  in  doses  of  from  fifteen  to  twenty- 
five  drops  (0.75-1.25  Cc. )  ;  in  larger  doses 
emetic.  (</.  P.  C,  May,  1868.)  The  alleged 
presence  of  morphine  in  Argemone  mexicana  has 
been  disproven  by  J.  O.  Schlotterbeck  (Proc.  A. 
Ph.  A.,  1901,  p/247),  who  finds  that  the  plant 
contains  berbcrine,  besides  an  alkaloid,  protopine 
(argemonine  of  Peckoldt).  The  seeds  of  the  plant 
have  been  used  in  colic,  8  grains  (0.5  Gm.), 
given  in  emulsion,  and  repeated  if  nec< 
every  half  hour  until  three  doses  have.-  bean  taken. 
(/'.*./.,  xiii.  642.) 

Argentamin. — Argentamin  is  a  solution  of  sil- 
ver phosphate  in  ethylene  diamine.  It  is  a  clear, 
strongly  alkaline  liquid,  sp.  gr.  0.97,  which  docs 
not  precipitate  albumin.  It  is  said  to  contain  10 
yier  cent,  of  the  silver  salt.  Its  use  in  medicine 
was  propooed  In  IBM  by  •lean  Sehaeffer  (/.'• 
f.   Hug.   u.   Jnfi/.tv,  wi.    lid.    Li.).      Hoor 

uaed  it  in  a  huge  number  of  ej 

that  it  causes  less  |iain  and  irritation  than  the  ail- 

rei  nitrate,  and  panetratae  deeper.     Be  used  a  5 

■  •lit.  solution  in  the  eye  from  ana  to  four 
times  a  day  in  t  lie  same  cases  as  tliose  in  which 
silver  nitrate  is  useful.  According  to  Aschner 
(Ore.  /n  til.,  1 80S),  it  is  well  borne  by  tlie  pea> 
tcrior  urethra  in  a  strong  solution,  as  1  t<> 
but  the  anterior  urethra  will  not  I  than 

1  to  B000. 

Argonin.  ■    white 

powder,  oi  neutral  reaction,  prepared  by  mixing  a 
solution   of  a  sodium   compound   of   omaein   with 

silver   nitrate  and    precipitating   with   alcohol.      It 

is  readily  soluble  in  warm  or  aibuminoue  water, 
with  difficulty  in  aold  water.    A  10  per  sent,  eoln 
tion  in  warm  eratar  is  said  to  be  parrnaneni  in  the 
dark,     i  \.   I    ibreeht,  Hi.    1/..  vn.   1896. 1    Fifteen 

grains  (1  (Jin.  I  of  this  substance  contain  as  much 
silver  as  docs  one  gram  (0.066  Gm.)  of  1  he  silver 
nitrate.       It    makes    a    neutral    solution    in    water, 

and  has  been  very   highly  recommended  by  both 

German  and  American  clinicians  in  the  treat- 
ment of  acute  and  chronic  cases  of  gonorrfm  u . 
Its    10   per   cent,   solution    causes    DO   pain    m   acute 

gonorrhoea.     According,  however,  to  the  elaborate 

study  of  H.  M.  Christian,  it   i^  not  of  much  service 

in    the    treatment    of    posterior   uretkrUie.     One 

hundred  and  sixty  minims  (10  ( '<•.  I  of  a  24  to  :i 
per  cent,   solution   may  in   the  acin  1    the 

disease  1)0  injected  into  the  urethra  and  allowed 
to  remain  there  for  five  minutes.  A  solution — 
0.3  ammonia  water,  0j6  argonin,  100  of  water — 
is  said  by  R.  Mayer  to  be  much  more  powerful 
than  argonin   itself. 

Argyrol. — A  proteid  salt  of  silver,  silver  vit<  l- 
Un,  in  the  form  of  black,  hygroscopic  scales  rep- 
resenting about  .SO  per  cent,  of  metallic  silver. 
The  aqueous  solution,  it  being  soluble  in  all  pro- 
portions in  water,  is  not  readily  decomposed  and 
will  not  precipitate  chlorides  or  coagulate  albu- 
min. Alkalies  do  not  precipitate  it  from  solution, 
but  it  is  precipitated  by  zinc  sulphate,  lead  ace- 
tate, fluid  hydrastis  and  acids.  It  is  used  locally, 
in  solutions  as  strong  as  50  per  cent.,  without 
irritation. 


Arheol. — Arheol  is  an  alcohol  of  the  formula 
C16H26O,  obtained  from  oil  of  sandal  wood  and 
constituting  from  60  to  90  per  cent,  of  the  latter. 
It  is  an  oily  liquid,  and  is  marketed  in  three 
grain  (0.2  Gm.)  capsules,  six  to  twelve  of  which 
are  given  per  day.  It  is  affirmed  to  have  the  same 
remedial  action  as  oil  of  sandal  wood,  but  to  be 
free  from  the  tendency  to  cause  gastric  disturb- 
ance.    Dose,  5  to   10  minims    (0.3-0.6   Cc). 

Aristochin.      Aristoquin.     Aristoquinine.      Di- 

quinine     carbonic     ether.       (C^Hss^-aO^COa A 

white  or  pinkish-white  amorphous  powder,  soluble 
in  alcohol,  ether,  chloroform,  glycerin,  and  dilute 
acids,  but  insoluble  in  water.  It  is  said  to  con- 
tain 96  per  cent,  of  quinine,  and  probably  is  an 
effective  antiperiodic,  but  has  been  chiefly  used  in 
whooping  cough,  given  in  doses  of  1  to  5  grains 
(0.065-0.32  Gm.),  three  times  a  day. 

Aristolochia.     Br.     Add There     an-     several 

species  of  the  genus  Aristolochia  which  arc  found 
in  the  herbalists'  stores  of  India  but  do  not  enter 
commerce.  Of  these  A.  bract cata.  Rate,  is  em- 
ployed as  an  omincnagogue.  Aristolochia  of  the 
Br.  Add.  is  the  dried  stem  and  root  of  Anstolo- 
<luii  imdioa,  L.  As  sold  in  commerce  this  drug 
consists  chiefly  of  stems  with  attached  roots  and 
i-  employed  lor  the  cure  of  snake  bite  and  to 
produce  abortion.  The  possession  by  it  of  any  dis- 
tinct medicinal  properties  is  very  doubtful.  The 
Br.  Add.  recognizes  the  concentrated  liquor  (1  in  2 
of  20  per  out.  alcohol)  (Liquor  A  1  isloliK-liiir 
111.    Add.),    doee,    one  half    lo    two 

fluidraohme    (1.8-7.0  0e.)j   the   Hnoture   (I 

of    70    per    cent,    alcohol)     (Tineturu    Aristoli 

Br.    Add.  I.   doee,  one  half  to  one    llnidrachni    ( 1.8- 

3.75  ( 

Armeria.       1  tUgurtt,    Wilhl.     (Slut  in- 

\  1  mi  r, a.    1..  1       bTaiden    Pink.      (Fam.    Plumbag- 
Lnaei  i  plant,    found    in    Europe,     tain, 

and    Western    North   America,   is   said   to   in-   an 

active  diuretic.       t/'h.  Lost,   May.    1890.) 

Aromatic    Wine.      Vitttun    Aromatioum,      1  •'" 

g  tiqut,     I  1 .       .1  route  G. — "  Laven- 

der, <mr  },uii  [or  seventy-two  grains]  j  Origanum, 
am  pari  [or  seventy-two  grains];  Peppermint, 
am   ]""  1   [or  seventy-two  grains];   Ro  emary,  one 

pint    lor   seventy  two  grain-  |;    Sage,   One   part    [Ot 

ty-two   grains];     Wormwood,   ont    pint    [or 

seventy-two  Stronger  White  Wine,  a  nuffi- 

quantity,  u,   ■  hundred   purls    [or 

one  pint].  -Mix  the  solid  ingredients,  and  reduce 
them    to    a    eoalse     (No.    20)     powder.       Moisten    tlie 

powder  with  four  parts   [<>r  six  fluidraohms]   ot 

Stronger    White    Wine,    pack    it    moderately    in    a 

conical     glass     percolator,    and    gradually     pour 

enough   St  longer  White  Wine  upon   it   to  make  the 

filtered    liquid     weigh    one    hundred    parts     [or 

measure  one   pint  |."        V.  B.    1880. 

This  preparation  of  the  U.  8.  Phannaoopoeia  of 

1880  is  practically  identical  with  tlie  Vin  inoni'i- 
tujui  of  the  French  Code\-,  which  is  made  by 
macerating  one  hundred  parts  of  aromatic  spe- 
[a  mixture  of  equal  parts  of  the  herbs  u  ed 
in  our  official  aromatic  wine,  and  in  addition  wild 
thyme  and  hyssop)  with  one  hundred  parts  of 
Teinture  vulntraire  (a  tincture  containing  the 
same  herbs,  and  ten  more  of  similar  properties) 
and  one  thousand  parts  of  red  wine.  This  wine 
is  principally  used  as  an  astringent  and  stimu- 
lating lotion  to  chancres,  open  buboes,  and  other 
indolent  ulcers.  In  many  cases  it  should  be  di- 
luted, but  on  occasion  it  may  be  employed  of  full 
strength-  It  is  never  given  internally,  and  is 
rarely  used  in  this  country. 
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Arrow  Poisons. — Up  to  the  seventh  century 
poisoned  arrows  were  used  in  Europe  in  warfare, 
and  they  seem  not  to  have  disappeared  from  Spain 
until  the  sixteenth  century,  while  poisoned  dag- 
gers and  poisoned  swords  were  used  even  later  for 
assassinations.  The  nature  of  the  poisons  em- 
ployed is  obscure,  though  it  is  stated  that  Vera- 
trum  album,  L.,  and  snake  venom  were  used.  The 
peregrinations  of  English  and  American  travellers 
in  Africa,  and  the  various  political  changes  and 
fomentations  which  have  been  the  fruit  of  their 
discoveries, — the  war  with  Spain  and  the  conse- 
quent bringing  of  attention  to  the  Philippine  Is- 
lands,— have  developed  so  much  general  interest 
in  the  wild  natives  of  these  various  remote  regions 
that  we  have  thought  it  proper  to  prepare  for  our 
readers  a  general  summary  of  what  is  known  in 
regard  to  the  poisons  used  by  these  various  na- 
tives for  the  killing  of  game  and  the  destruction 
of  their  enemies.  In  doing  this  we  have  thought 
that  a  geographical  arrangement  might  well  suffice. 
We  shall  omit  strophanthus  and  the  wooraris, 
which   have  become  commercial   products. 

So  far  as  our  knowledge  goes  no  poisonous  ar- 
rows have  ever  been  used  in  North  America  or  in 
Northern  Asia,  unless,  indeed,  the  statements 
made  by  Kracheninikow  be  correct.  In  the  second 
volume  of  his  Voyage  en  Sibtrie,  French  edition, 
1708,  this  traveller  states  that  the  roots  of  the 
plant  known  as  Zgate  are  employed  by  several 
tribes  living  in  the  far  north  of  Asia  as  an  arrow 
poison,  and  it  has  been  suggested,  probably  with 
insufficient  reason,  that  the  plant  is  an  anemone. 
We  have  met  with  no  recent  author  who  has  seen 
this  poison. 

Of  the  Asiatic  arrow  poisons  the  most  im- 
portant are  those  which  have  long  been  used  by 
the  natives  of  Java  and  other  East  India  islands 
under  the  names  of  Upas  antiar  and  Upas  tieute. 
The  Upas  antiar  is  a  gum-resinous  exudation  ob- 
tained from  the  Antiaris  toxicaria,  Lesch.,  a  large 
tree  belonging  to  the  Artocarpacere,  growing  in 
Java,  Celebes,  and  the  neighboring  islands.  Like 
certain  species  of  Rhus,  this  plant  exhales  an 
aeriform  matter  which  very  unpleasantly  affects 
some  of  those  who  approach  it,  causing  erup- 
tions upon  the  skin  attended  with  much  swell- 
ing ;  hence  the  fable  of  the  deadly  '  upas  tree. 
The  juice  is  mixed  with  various  substances  to 
give  it  due  consistency.  Whether  taken  inter- 
nally or  introduced  into  the  system  through  a 
wound,  upas  acts  with  extreme  violence,  pro- 
ducing vomiting,  great  prostration,  a  feeble,  ir- 
regular pulse,  involuntary  evacuations,  and  con- 
vulsive movements,  which  are  soon  followed  by 
death.  Pelletier  and  Caventou  obtained  from 
it  a  glucoside,  antiarin,  crystallizable,  soluble 
in  water  and  alcohol,  but  scarcely  so  in  ether, 
and  of  the  formula  C14H20O5.  Upas  antiar  depends 
for  its  activity  upon  antiarin,  the  crude  drug  and 
its  active  principles  causing  similar  symptoms. 
Antiarin  is  a  muscle  poison,  producing  first  strong 
fibrillary  contractions  of  the  voluntary  muscles, 
followed  by  rapid  decrease  in  irritability  and 
finally  paralysis,  the  sarcolemma  of  the  muscles 
and  not  the  motor  nerve  endings  being  the  part 
attacked.  It  also  belongs  to  the  digitalis  group  of 
cardiac  stimulants,  raising  the  blood  pressure  at 
first,  but  finally  arresting  the  heart  in  systole  and 
being  capable  of  re-establishing  rhythmic  contrac- 
tions in  the  heart  paralyzed  by  hydrocyanic  acid. 
It  appears  to  be  the  most  active  of  known  cardiac 
poisons.  According  to  Stockman,  antiarin  dimin- 
ishes the  irritability  of  the  peripheral  vagi  and 


stimulates  the  vasomotor  centres.  The  relative 
powers  of  strophanthm,  urechitin,  and  antiarin 
are  such  that  ^Vjf  St-  strophanthin,  T5\nr  gr. 
urechitin,  ^Vff  gr.  antiarin  are  equivalents.  (See 
Maurice  Doyen,  A.  de  P.,  1892;  Kiliani,  P.  J., 
Mi.  j  Headborn,  A.  E.  P.  P.,  xlv.;  W.  Straub, 
A.  E.  P.  P.,  xlv.  1901.)  H.  W.  Bettink  claims 
(Xed.  Tijdschr.  v.  Pharm.)  that  besides  an- 
tiarin there  are  present  in  Upas  antiar  two  other 
active  principles,  oepa'in  and  toxicarine.  Head- 
born  states  that  antiariyenin,  a  derivative  of  an- 
tiarin, is  more  powerful  than  antiarin  itself. 

The  Upas  tieute  is  said  to  be  obtained  from  a 
climbing  woody  plant  growing  exclusively  in  Java, 
the  Utrychnos  Tieute  of  Leschenault.  This  author 
states  that  a  decoction  of  the  bark  of  the  root  is 
concentrated  to  the  consistence  of  a  thin  syrup, 
then  mixed  with  onions,  garlic,  pepper,  etc.,  and 
allowed  to  stand  until  it  becomes  clear.  This 
poison  produces  death  in  violent  convulsions,  and 
strvchnine  is  said  to  have  been  found  in  it.  (Am. 
J.  M.  S.,  1860;   G.  D.,  1863.) 

It  is  very  probable  that  different  extracts  are 
employed  by  different  tribes  in  the  islands  of 
the  Malay  Archipelago.  Braidwood  (Ed.  M.  J., 
1864)  found  the  arrow  poison  known  as  Dajaksh 
to  be  a  cardiac  paralyzant.  It  is  not  clear  whether 
this  is  the  same  as  a  Borneo  arrow  poison  exam- 
ined by  Leubuscher.  (Cb.  I.  M.,  Bd.  xvii.  1896.) 
This  is  a  blackish-brown,  structureless  extract, 
with  yellowish  streaks  through  it;  it  is  believed 
by  Leubuscher  to  contain  an  alkaloid  which  he 
failed  to  isolate.  This  poison  produced  in  the 
lower  animals  great  muscular  relaxation,  with 
convulsive  movements  and  direct  cardiac  arrest  in 
systole,  but  had  no  direct  effect  on  the  respiration, 
the  peripheral  nerves,  or  the  muscles.  In  the 
higher  animals  the  blood  pressure  was  reduced 
even  by  minute  doses. 

The  arrow  poisons  used  by  the  natives  of  the 
Philippine  Islands  are,  according  to  the  re- 
searches of  P.  C.  Plugge  (A.  J.  P.,  ii.  1S96),  ob- 
tained from  the  Rabelaisia  philippincnsis.  Plugge 
has  found  in  it  a  non-nitrogenous  glucoside,  rabc- 
laisin.  This  given  in  very  large  doses  produced 
in  animals  some  convulsive  movements,  followed 
by  profound  muscular  relaxation,  loss  of  reflexes, 
and  general  paralysis,  ending  in  death  from  as- 
phyxia. On  the  heart  it  acted  as  an  energetic 
stimulant,  belonging  to  the  digitalin  group.  In 
the  frog  one-ninth  grain  (0.007  Gm.)  produced 
great  cardiac  excitement.  (See  also  I.  Rosenthal, 
Sitzungsb.  f.  Physk.  u.  Med.  Soc.,  Erlangen,  1894.) 

An  arrow  poison  is  used  by  the  Malays,  under 
the  name  of  Ipoh;  it  is  said  to  be  obtained  from 
Den-is  (Pterocarpus)  clliptica  (Fam.  Legumino- 
sae),  or  the  tuba  root,  which  is  much  used  in 
Java  as  a  fish  poison.  It  contains  an  active 
acid  resin,  to  which  the  name  of  dcrrid  has  been 
given.  Derrid  appears  to  be  one  of  the  most 
powerful  fish  poisons  known,  as  one-five-millionth 
part  stupefied  gold  fish  in  a  few  moments,  and 
killed  them  within  half  an  hour.  (P.  J.,  vol. 
xxi.  1890.)  Later  researches  seem  to  throw  doubt 
upon  the  distinctness  of  ipoh  poison  from  Upas 
antiar.      (See  P.  J.,  1892.) 

The  natives  of  Perak,  in  the  Straits  Settlements, 
use  an  arrow  poison  stated  to  be  a  combination  of 
aqueous  extracts  from  the  root  bark  of  three  trees, 
the  individual  extracts  being  known  as  ipoh  aker, 
aker  lampong,  and  prual.  Ipoh  aker  and  aker 
lampong  are  believed  to  be  obtained  from  unde- 
scribed  species  of  Strychnos;  extracts  were  pre- 
pared from  the  root  bark  of  these  trees  by  Ralph 
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Stockman  (Lab.  Rep.  Roy.  Soc.  Edinburgh,  vol.  vi. 
1897),  and  found  to  be  of  similar  physiological 
power,  each  of  them  having  a  digitalis-like  action 
and  also  a  well  marked  curare-like  action,  causing 
arrest  of  the  heart  in  systole  and  loss  of  power  in 
the  motor  nerve  endings.  Prual  is  said  to  be  made 
from  the  root  bark  of  Coptosapella  flavescens 
(Fam.  Aparinacea?)  ;  in  the  experiments  of  Stock- 
man it  was  found  to  be  a  violent  poison,  very 
rapidly  killing  the  muscle  at  the  point  of  inocu- 
lation, and  soon  involving  in  ;i  fatal  inliuence  the 
whole  muscular  system,  so  that  the  animal  after 
a  large  dose  collapsed  almost  at  once  with  dia- 
stolic cardiac  arrest. 

The  African  arrow  poisons  are  quite  numer- 
ous. Exuja  or  Echugin  is  a  blackish-brown,  crum- 
bly, odorless,  and  intensely  bitter  arrow  poison, 
used  by  tin'  Ovambos  of  Southwest  Africa.  It  is 
said  to  be  yielded  by  an  auocynaoeous  shrub, 
Jdaneum  [Adenimm)  boekmianmm.  From  it  11. 
Bohm  (Ch.  .)/.  II..  1888)  isolated  the  crystalline 
glucoside  (('6H802),  echugin,  and  a  resinous  body, 
echugon.  The  glucoside  crystallizes  in  small,  col- 
.  satiny,  rhombic  plates,  easily  soluble  in 
water  and  alcohol,  and  insoluble  in  ether.  It  is 
present  to  about  Hi  pet  cent,  in  Um  crude  sub 
stance,   and    is   said   to   very   clos.lv    resemble   stro 

phanthin  in  its  physiological  properties. 

The  arrow  poison  used  by  the  pygmit 
tral    Africa    lias   been   obtained    by   Surgeon    I'arke, 
and   is   described    in    the    /'.   ./..'Apiil.    1891.      It 
has    been    found    to    contain    two   active   alkaloids, 
< rythrojihlirnir  and   strychnine. 

The  Bakayee,  the  Bomanga,  and  the  W'a  Kamba 
tribal  in   Eastern   Africa   produoa  arrow  poisons 

whose   relations  with   one  another  are  still   OOSetirC. 

Hippo,  according  to  Laborde,  onuses  in  the  lower 
animals  vomiting,  followed  by  tetanic  convulsion* 

and  an  almost   simultaneous  arret    of  the   respira- 
tion   and     cardial     action.       ( /'.    ,/.,    July.     |{ 
Vakamba  of  Laborde    {Ibid.)    is  probably  tin 

as  the  ukatnbin  which  has  been  studied  by  EL 
Paschkis,  who  found  its  acti\e  principle  to  be  a 
crystalline   body  belonging  to   tin-  digitalis  group. 

and   causing   in    the    lower   animal-  Mood 

pressure,    fibrillary    contractions    of    the    jnu 
and   svstolic   arre-t    of   the    heart.       [Ob.    M.    U'., 
1862.) 

An  exceedingly  bitter  arrow-  poison,  used  by  the 
tribes  who  inhabit  the  country  of  Scgon  in  the 
French  Soudan,  has  been  examined  by  Fern'-  and 
Busquet  [A.  di  /'..  \ii.  1895),  who  find  that  its 
active  principle  is  a  crystalline  glucoside  which  is 
a  very  powerful  muscle  poison,  affecting  directly 
the  heart,  and  producing  very  rapidly  general  pa- 
ralysis, with  salivation,  exophthalmia,  disturbance 
of  respiration  and  of  circulation.  The  fir.st  in- 
fluence is  to  increase  greatly  the  arterial  pressure. 
The  whole  action  of  the  poison  is  very  similar  to 
that  of  6trophanthin. 

The  botanical  sources  of  the  rare  African  arrow 
poisons  just  mentioned  are  unknown,  and  it  is  un- 
certain whether  these  poisons  are  or  are  not  dis- 
tinct from  better  known  African  poisons.  It  is 
certain  that  several  species  of  the  apocynaceous 
genua  Aoooanthera  afford  several  arrow  poisons 
to  the  natives  of  Africa.  Of  the  four  principal 
species,  A.  Schimpcri,  B.  and  H.,  is  found  abun- 
dantly in  the  highlands  of  Abyssinia  and  through 
a  great  portion  of  Eastern  Africa:  .1.  drflersii, 
Schwf..  which  resembles  the  last-named  species 
closely  but,  according  to  Schweinfurth.  differs  in 
that  its  flowers  are  larger,  sweet-smelling  and  pure 
white,    has    been    found    in    the    neighborhood    of 


Yemen;  A.  Ouabaio,  Arnaud,  is  a  native  of  So- 
maliland,  and  A.  venenata,  Don,  of  South  Africa. 
For  details,  sec  Engler,  Botanischc  Jahrbiichcr, 
Bd.  xvii. 

The  YVa  Nyika,  the  YYa  Gyriama,  and  the  \\  a 
Kamba  tribes  of  Eastern  Africa,  and  the  natives 
of  Obok  on  the  Gulf  of  Aden,  prepare  vegetable 
arrow  poisons  probably  from  different  species  of 
plants,  although  the  names  ouabain,  irabayo.  and 
ouabaio  seem  to  have  been  used  as  synonyms  by 
missionaries  and  others  sending  the  extract  to  Eu- 
rope. Varigny  and  Langlois  found  that  of  oua- 
baio, coming  from  Obok,  one-twelfth  of  a  grain 
(O.OOG  Gm.)  was  suflieient  to  kill  rabbits  quickly, 
the  heart  and  respiration  being  fatally  poisoned. 
(B.  M.  J.,  1888.)  One  of  these  ouabaio  extracts 
Mainly  made  from  the  root  of  Acnranthrra 
Srhimprri,  Bcnth.  and  Hook.  (See  J'.  J.,  July, 
1888.) 

In   1SS2   Arnaud  obtained  from   an   unidentified 
species  of  the  genus  Acocanthcra  (which  he  named 
provisionally     A.    Ouabain),    a     crystalline    gluco- 
side, and  in   1883  Lewin  separated  from  the 
canthrra   drflersii  an  amorphous  glucoside. 

The  French  investigator,  Arnaud,  assigned  to 
ouabain  the  formula  C30H46O12.  and  says  that  when 
injected  into  the  stomach  it  is  not  poisonous,  but 
when  taken  directly  into  the  blood  is  most  deadly, 
the  one  lixtj    fourth  of  a  grain    (0.001   Gm.)    being 

sufficient  to  kill  a  man,  and  acting  both  upon  the 
heart   and   the   respiratory  oentres.     Oley   states 

that  this  o milium   is  a  local  Kinesthetic,   bavin 
times    the    poWi  Miie,    and    in    this    he    has 

bean  largely  corroborated  by  Sailer,   Lewin,  and 

others.     [O.  /.'.  8.  H  .  ii.  1 

■    the   allow   poison   of  the   \\  a    Kamba,    \oii 

Brieger  has  separated  a   crystalline  principle  of 

ordinal*}    activity,   assigning  the   formula   ('20 
"♦fl()i»-      I1    >N  :1  question  whether  this  is  or   1-  not 

ouabain.     The  substance  extracted  by   E.   BaronJ 

(Annali  di  Midicina  naralr,  1900)  from  the  So- 
mali   poison    appean    to    have    been    ouabain. 

lor  the  glucoside  produced  by  the  A  <<><<iiil  Ik  ra 
Srhinijun.  Preset  proposes  the  name  of  <n ■t/cnnlln  ■ 
rin.     In  his  experiments  it   crystallized  from  water 

in  the  form  of  oolorless,  transparent,  quadrangular 

plates:  from  alcohol  in  needle  sha  ped  crystals, 
often  grouped  in  tufts  and  rosettes;  had  a  melting 
point  of  about  ISO"  ('.  CW;.8°  P.);  was  slowly 
soluble  in  water,  more  so  in  alcohol;  and  yielded 
to  Dobbin  the  formula  C30H48O13.  (See  /'. 
./.,  lx.  ]89.">.)  Physiologically  Eraser  found  this 
glucoside  to  act  \erv  much  like  si  rophanthin  j 
it  is  a  muscle  poison,  which  affects  directly 
the    heart    muscle   and    thereby   causes    rise    of   the 

arterial   pressure.     Its  influence   upon  the   blood 

\esvr]s  appears  to  be  very  much  less  than  is 
that  of  digitalin.  The  fatal  dose  of  acocantherin 
for  frogs  is  0.00000049  per  gramme;  for  the 
rabbit,  0.00028   per  kilogramme. 

From  Acocanthera  abyssinica  is  prepared  >Sha- 
shi-poison  of  German  Eastern  Africa;  from  it 
E.  S.  Faust  (A.  E.  I'.  P.,  48,  272,  and  49,  448) 
separated  a  glucoside  which  lie  believes  to  be  dis- 
tinct from  acocantherin  in  being  amorphous  and 
opticallv   inactive. 

The  researches  of  Lewin  in  1893  (V.  A.  P.  A., 
Bd.  exxxiv. )  strongly  indicate  that  the  glucosides 
of  the  North  African  species — that  is,  of  A.  de- 
fl'Tsii,,  A.  Ouabaio,  and  A.  Hchirnperi — are  identi- 
cal, but  that  the  glucoside  of  A.  venenata  is 
diverse,  it  differing  from  the  others  chemically 
in  not  being  precipitated  by  tannic  acid,  and 
in    not    producing    with    concentrated    sulphuric 


PART  II. 


Artabotrys. — Asarabacca. 


1399 


acid  a  typical  green  fluorescence.  It  was  found 
by  Lewin  when  injected  hypodermically  to  act 
with  great  rapidity  in  the  production  of  violent 
dyspnoea  and  great  weakness.  It  is  from  that 
species,  A.  venenata,  Don,  that  the  Bushmen 
of  South  Africa  make  an  arrow  poison  by  pound- 
ing the  bark  between  stones,  boiling  it  with 
water,  then  straining  and  boiling  the  water  again 
until  a  jelly  is  formed,  into  which  the  point  of 
the  arrow  is  dipped.  It  is  said  that  no  snake 
poison  is  added;  but  it  is  further  affirmed  that 
under  the  name  of  Incuadi  the  Bushmen  also 
use  the  bulbous  amaryllidaceous  plant,  Buphane 
disticha,  in  poisoning  their  arrows. 

Animal  Poisons. — The  use  of  animal  arrow 
poisons  is  very  uncommon,  though  the  Choco  In- 
dians, in  Colombia,  South  America,  are  said  to 
prepare  a  very  deadly  extract  by  holding  a  tree- 
frog,  the  Phylobates  chocoznsis,  on  a  stick  near  a 
fire,  and  scraping  off  the  subsequent  exudate  from 
the  skin.  As  it  is  asserted  that  an  exudate  can  be 
obtained  from  the  skin  of  the  ordinary  European 
toad  which  is  a  violent  heart  poison,  the  extract 
employed  by  the  Choco  Indians  is  probably  a  car- 
diac paralyzant.  Again,  according  to  Livingstone, 
confirmed  by  Baines,  some  of  the  Bushmen  prepare 
a  poison  from  a  cream-colored  grub  or  caterpillar, 
which  they  term  'Nga,  said  to  be  the  first  stage  of 
the  beetle  Diamphidia  locusta.  The  grub  is  grad- 
ually squeezed  between  the  forefinger  and  thumb, 
and  the  colorless  exudate  smeared  over  the  arrow- 
head. Boehm  and  his  pupil  Starcke  have  found 
this  poison  to  be  similar  in  its  action  to  the  snake 
poisons,  to  be  dependent  for  its  activity  upon  a 
toxic  albumose,  and  to  be  non-toxic  when  given  by 
the  mouth.  As  previously  stated,  it  is  also  prob- 
able that  snake  venom  is  sometimes  mixed  with 
the  various  vegetable  poisons  used  by  barbarians. 

Artabotrys.  Artabotrys  odoratissimus,  R.  Br. 
A.  hamatus,  Bl.  Uvaria  sinensis  (Fain.  Anonaciae) 
and  XJnona  uncinata,  Blanco.  Ilag-ilag  de  China, 
Sp.-Fil.  Alag-ilag  Sonson,  Tag. — A  decoction  of 
the  leaves  of  this  plant  is  used  in  the  Philippine 
Islands  in  the  treatment  of  cholera;  the  overdose 
is  said  to  be  capable  of  producing  abortion. 

Artar  Root. — This  is  a  drug  coming  from  the 
west  coast  of  Africa,  possibly  the  product  of  Xan- 
thoxylum  senegalense,  DC.  (Fain.  Rutacea?),  the 
leaves  of  which  have  been  found  in  commercial 
specimens.  Two  alkaloids  have  been  discovered  in 
it  by  Giacosa  and  Nionari,  one  of  which  is  said  to 
resemble  somewhat  in  its  action  veratrine,  and  to 
be  a  stimulant  to  the  heart.  {Ph.  Centralh.,  No. 
xxv.  1887.) 

Artemisia  Frigida,  Willd.  Sierra  Salvia. 
Colorado  Mountain  Sage.  (Fam.  Compositae. ) 
This  Rocky  Mountain  plant,  which  is  found  grow- 
ing in  immense  quantities  in  Western  America, 
is  said  to  be  much  used  in  that  region  as  a  dia- 
phoretic, antiperiodic,  and  mild  cathartic.  F.  A. 
Weiss  (A.  J.  P.,  1890)  found  indications  of  a 
glucoside.  The  dose  of  cold  infusion  (2  oz.  in  pint) 
is  a  wineglassful  three  times  a  day.  One  or  two 
drachms  (3.9  or  7.7  Gm.)  of  the  powdered  leaves, 
or  one  or  two  fluidrachms  (3.75  or  7.5  Cc.)  of  the 
fluidextract,  may  be  administered  in  hot  infusion 
every  half  hour  until  perspiration  has  set  in. 

Arum. — The  root  or  conn  of  Arum  macula- 
turn,  L.,  is  occasionally  used  as  a  medicine  in 
Europe.  Its  properties  closely  resemble  those  of 
Ariscema  triphylhtm.  Tts  constituents,  according 
to  Enz,  are  a  neutral  acrid  volatile  principle 
soluble  in  ether,  starch,  gum,  mucilage,  sugar, 
lignin,    albumen,    saponin,    fixed    oil,    resin,    and 


phosphate  of  calcium,  the  fresh  corm  contain- 
ing 58.4  per  cent,  of  water,  5.2  of  lignin,  and  27.2 
of  starch.      (A.  J.  P.,  xxxi.) 

Ariscema  triphyllum  (L.),  Torr.  Arum  triphyl- 
lum  (L.).  Gouet  a  trois  feuilles,  Fr.  Dreiblat- 
triger  Aron,  G.  (Fam.  Araceae.)  Dragon-root, 
Indian  Turnip,  Jack-in-the-pulpit,  or  Wake-robin. 
This  plant  is  a  native  of  North  and  South 
America,  and  is  common  in  all  parts  of  the 
United  States,  growing  in  moist  shady  places.  The 
corm  was  formerly  official.  It  is  roundish,  flat- 
tened, an  inch  or  two  in  diameter,  covered  with 
a  brown,  loose,  wrinkled  epidermis,  and  internally 
white,  fleshy,  and  solid.  In  the  recent  state  it  has 
a  peculiar  odor,  and  is  violently  acrid.  It  was 
found  by  D.  S.  Jones,  besides  the  acrid  principle 
and  from  10  to  17  per  cent,  of  starch,  to  contain 
albumen,  gum,  sugar,  extractive,  lignin,  and  salts 
of  potassium  and  calcium.  {A.  J.  P.,  xv.  83.)  The 
acridity  has  been  ascribed  to  the  raphides  of 
calcium  oxalate  by  R.  A.  Weber  (./.  Am.  C.  S., 
1891,  p.  215).  This  has  been  denied,  Schnee- 
gans  proving  that  A.  maculatum  contains  saponin 
and  Spica  and  Biscaro  ascribe  the  acridity  to 
saponin  (Ph.  Centralh.,  1895,  p.  731).  The  In- 
dian turnip  may  be  preserved  fresh  for  a  year,  if 
buried  in  sand. 

From  both  Arum  maculatum  and  Arum  itali- 
cum,  Herbert  and  Heim  (P.  J.,  July  31,  1897) 
separated  a  saponin,  also  a  brownish,  oily,  liquid 
alkaloid  closely  resembling  coniine  in  its  prop- 
erties, but  less  active.  They  also  found  a  saponin 
in  the  arum  tubers. 

Both  the  European  and  American  arum  are,  in 
their  fresh  state,  violent  irritants  to  the  mucous 
membranes,  producing  when  chewed  insupporta- 
ble burning  in  the  mouth  and  throat.  Taken  in- 
ternally, this  plant  causes  violent  gastroenteritis, 
which  may  end  in  death.  (See  Ann.  Thcr.,  1862.) 
The  fresh,  partially  dried  root  has  been  used 
internally  as  a  stimulant  to  the  secretions, 
especially  in  asthma,  whooping  cough,  chronic 
catarrh,  and  rheumatism.  Dose,  ten  grains  (0.65 
Gm.),  two  or  three  times  a  day,  increased  to 
half  a  drachm  (2  Gm.).  The  perfectly  fresh 
root  should  not  be  used,  and  the  fully  dried  root 
is  inactive. 

The  corm  of  the  European  arum  contains  much 
starch,  and  a  farina  is  prepared  from  it,  in  small 
quantities,  in  the  Isle  of  Portland,  on  the  south 
coast  of  England,  and  called  Portland  arrow  root, 
or  Portland  sago.  The  root  of  A.  csculentum, 
L.  (more  correctly  Colocasia  esculenta  (L.), 
Schott. ) ,  which  abounds  in  starch,  is  much  used 
by  the  natives  of  the  Hawaiian  and  other  islands 
of  the  Pacific  as  an  article  of  food,  having  been 
previously  deprived  of  its  acrimony  by  heat. 

Asarabacca. — Asarum  curopa'um,  L.,  is  an 
acrid,  herbaceous  perennial  plant,  of  the  Fam. 
Aristoloehiaceae,  growing  in  Europe,  between  37° 
and  60°  north  latitude,  in  woods  and  shady  places. 
The  root  is  about  as  thick  as  a  goose-quill,  of  a 
grayish  color,  quadrangular,  knotted  and  twisted, 
and  sometimes  furnished  with  radicles  at  each 
joint.  It  has  an  odor  analogous  to  that  of  pepper, 
an  acrid  taste,  and  affords  a  grayish  powder.  The 
leaves,  which  have  long  footstalks,  are  kidney- 
shaped,  entire,  somewhat  hairy,  of  a  shining  deep 
green  color  when  fresh,  nearly  inodorous,  with  a 
taste  slightly  aromatic,  bitter,  acrid,  and  nau- 
seous. According  to  Feneulle  and  Lassaigne, 
the  root  contains  a  concrete  volatile  oil,  a  very 
acrid  fixed  oil,  a  yellow  substance  analogous  to 
c>/siin,  starch,  albumen,  mucilage,  citric  acid,  and 


1400 


A  sarum. — A  sclepias. 


PART  II. 


saline  matters.  Grager  found  in  the  root  a  liquid 
volatile  oil,  two  concrete  volatile  substances  called 
respectively  asarum-camphor  or  asaron,  and 
asarite,  a  peculiar  bitter  principle  called  asarin, 
tannin,  extractive,  resin,  starch,  gluten,  albumen, 
lignin,  citric  acid,  and  various  salts;  in  the  leaves 
asarin,  tannin,  extractive,  chlorophyll,  albumen, 
citric  acid,  and  lignin.  Rizza  and  Butlerow  give 
to  asaron  the  formula  C12H16O3,  and  state  that  it 
melts  at  59°  C.  (138.2°  ¥.),  boils  at  296°  C. 
(504.8°  F.),  has  the  sp.  gr.  1.165  at  18°  C.  (64.4° 
F. ),  is  inodorous,  has  a  faintly  pungent  taste,  is 
somewhat  soluble  in  boiling  water,  and  crystal- 
lizes on  cooling  in  delicate  needles  and  ■ 
Graders  asari/c  is  merely  asaron  crystallized  in  fine 
needles.  [Ber.  d.  Chan.  Get.,  1884,  1159.)  Poleck 
(Ibid.,  1415)  gives  the  fusing  point  of  asaron  as 
61°  C.  (141.8°  P.),  and  its  formula  as  C8Hi0O2. 
The  active  principles  appear  to  be  the  volatile  oil. 
which  is  lighter  than  water,  glutinous,  yellow,  of 
an  acrid  and  burning  taste,  and  an  odor  like  that 
of  valerian,  and  the  asarin,  which  is  soluble  in 
alcohol  and  very  bitter,  and  is  probably  the 
as  the  oysiin  of  Feneulle  and  Lassaigne.  (See 
Vytisus.)  The  volatile  oil  of  the  plant  bat 
examined  by  Petersen;  it  consists  of  an  oil  which 
has  the  oomposii  ion  ( 'iiUi402.and  is  identical  with 
the  methyl  cthrr  of  fu<im<il.  and  a  terpene,  <ioHifi» 
boiling  between    l(iJ 

(329°  F.).  (A.  Phor,,,..  lsss-s'.t.  1  ■_>:*.)  The 
root    and    lean  are    powerfully 

emetic   and    cathartic,    in    dosee   of   from   thirty 
grains  to  a  drachm   (2.0-3.9  Gen.),  bul 
almost  exclusive!]  m  an  errbina  in  komdaokt, 
rhmunatu  1    of    the    face,    mouth, 

throat.  One  or  two  grains  (0.085-0.13  Ghn.), 
snuffed  up  the  nostrils,  produaa  mucfa  irritation, 
ami  a  copious,  peraistenl  Bow  of  mueae, 

Asarum.     H  '■  or  Oawade  Saabe-root. 

Asarrt  <hi  Canada,   Fr.     Canaditcht   11  ■ 
G. — Under    this    name    the    l'.    S. 
formerly  recognized  the  rhiaome  of  the  indigenoui 
A.   oaaadease,   1..     (Fam.  Ariatolochiao 

plant     has     in    all     its     ]>arts    an     aromatic 
and   an   aromatic  slightly   hi'  which    it 

Imparts  to  alcohol  and  hot  water.  The  rhi 
occurs  in  long,  more  or  lev-  contorted  pieces,  from 
the  thlekneas  of  a  straw  to  that  of  a  goose-quill, 
brownish  and  wrinkled  externally,  whitish  within, 
hard  and  brittle,  and  frequently  furnished  with 
short  fibre-.  Ihe  chief  constituent  is  the  volatile 
oil,  now  largely  used  in  perfumery.  According  to 
Petersen,    the    oils    of 

mm   oanad*  in  of 

one  compound,  which  is  identical  with  the  1 
ether  of  eucjenol,  CaHa(OCHa)a-GeHsi  a  compound 
which  had  been  made  synthetically  but  not  pre- 
viously found  in  nature.  According  to  the  latest 
researches  of  Power  and  Lees  (Trans.  Chem. 
1902)  the  oil  of  Asarum  can-adense  contains  tin- 
following  substances :  a  phenol.  C9H12O2;  pinene, 
apparently  a  mixture  of  the  d-  and  1-  forms:  d- 
linalool,  1-borneol,  1-terpineol,  peraniol.  ougenol- 
methyl-ether,  a  blue  oil,  of  undetermined  compo- 
sition, consisting  of  oxygenated  substani 
alcoholic  nature;  a  lactone,  Ci4H2o02,  palmitic 
acid,  acetic  acid,  and  a  mixture  of  fatty  acids 
intermediate  between  acetic  and  palmitic  acids. 
For  formulas  for  fluidextract.  svrup.  and  oleo- 
resin.  see  A.  J.  P.,  1876.  155.  F.*P.  Streeper  iA. 
J.  P.,  1888.  6)  proved  that  strong  alcohol  was  the 
proper  menstruum  for  the  fluidextract.  The  me- 
dicinal properties  of  this  drug  are  those  of  a  fee- 
ble aromatic.     From  a  half  to  one  drachm   (2-3.9 


Gm.)  may  be  used.  It  is  employed  as  an  aro- 
matic adjuvant  to  tonic  mixtures  and  infusions. 
From  Asarum  arifolium,  Michx.,  E.  R.  Miller  ob- 
tained from  7  to  10  per  cent,  of  volatile  oil  having 
a  sassafras  odor,  sp.  gr.  1.0585  (P.  J.,  lxix.)  ; 
see  also  Schim.  Rep.,   1902,  p.   12. 

Asbestos. — This  term  is  applied  to  several 
mineral  substances  which  occur  in  long  capillary 
crystals  placed  side  by  side,  the  whole  producing 
a  fibrous  mass  which  possesses  qualities  that 
render  asbestos  very  valuahle  in  the  arts.  Asbes- 
-  incombustible,  insoluble,  and  a  poor  con- 
ductor of  heat.  It  is  usually  hydra  ted  magnesium 
silieate,  or  a  compound  of  silicon,  lime,  and  mag- 
nesium (for  analysis  see  /'.  J.,  1901,  p.  575), 
and  is  found  in  Italy,  in  the  Tyrol.  Corsica,  Sa- 
voy, in  the  Pyrenees,  in  Cornwall,  Scotland,  and 
elsewhere  in  Europe.  It  is  largely  mined  in 
Canada  and  the  United  States,  the  production 
of  the  latter,  in  1904,  having  been  1,480  tons, 
valued  at  325.740.  For  its  general  properties 
and  us.-,  see  l'h.  Ree.,  1885,  232.  In  the  labora- 
tory it  is  used  for  filters,  for  which  it  is  admirably 
adapted.  (See  Talcum,  page  1238;  and  .1.  J.  P., 
37;    Ph.    Rund.,    1885,   252.) 

Asbolin. —  Under  this  name  Braconnot  has  in- 
iced  a  brownish-yellow  syrupy  liquid,  pin- 
pared  from  an  aqueoua  infusion  of  lamp  black, 
and  Desvignea  state  that  it  consists  mainly 
of  pyrocatechin  and  homopyrocatechin.  If  baa 
in   1  lie  treatment  of   tuberculosis. 

Asclcpias.    <  .    8.    1880. — Besides    the    American 

v  (ttberoao,  .1.  tyriaoa,  and  .1.  m- 
Ua,  which   were  formerly  recognized  by  the 

I  .  s.    l'ii:  ...  various  other  species  of  the 

have     1-e'ii     used     medicinally.      Gram     has 
found   in  \  M  Vunisxavica,  A.  incarnnta, 

A.    1  /.  end   A.  officinal',   a  gluooside, 

,'iihn.  which   he   believes   to  he  a    pine   form  of 

iadin  of  llamaek  and  the  asclepi*  Ol    fi  - 

neiille.  and  cloeel]   to  resemble  emetine  in  its  phys- 

ca]  action,  bul  to  be  so  unstable  as  to  be  of 

BO     practical     value.        From     .4.      \  uicilnxicu  in ,     L. 

lanehum    Vinoetomoum   (L.),  Pers.),  Tanret 

c.    277)     has    isolated    two    gluOO- 

.  soluble  and  Insoluble   i  with  the 

lis   CxaHuOa     The  soluble   rincetoxin   is  a 

yellow   amorphous   powder,  easily   soluble   in 
bol,  and  chloroform,  insoluble  in  ether, 
it  begins  to  decompose  at  130  V.).    The 

insoluble  rinoe toxin  dissolves  readily  in  alcohol* 
iform,   and   ether,  but  in   water   only   in    the 
oluMs  rincetoxin.     It  fuses  at 
1-'.  i .    Decomposed  by  dilute  . 
eaefa  field  an  uncrystalltzable,  inactive,  un- 
An     indigenous    species,    A. 
iUata,    Lb,  I    in    the    Southern    States 

ly  in  snake  bites  and  the  bites  of  venom- 
ous insect's.  Twelve  fluidounces  (360  Cc.)  of  a 
saturated  decoction  are  said  to  cause  an  anodyne 
and  sudorific  efiect,  followed  by  a  gentle  sleep. 
i  1  n.    Ued.  Journ.,  Dec.   1858.) 

.1.  nyriaoa,  Willd.  A.  Oornuti,  Decaisne.- — Com- 
mon silk  weed,  or  common  milk  weed,  is  very 
abundant  in  the  Middle  United  States,  flower- 
ing in  July  and  August.  Its  milky  juice  has 
a  "faint  odor,  a  sub-acrid  taste,  and  an  acid 
reaction.  According  to  Schultz,  80  parts  of  it 
contain  69  of  water,  3.5  of  a  wax-like  fatty  mat- 
ter, 5  of  caoutchouc,  0.5  of  gum,  1  of  sugar, 
with  salts  of  acetic  acid,  and  1  of  other  salts. 
(Ph.  Cb.,  1844,  p.  302.)  C.  List  found  the  chief 
solid  ingredient  of  the  juice  to  be  a  pecul- 
iar    resinous    crystalline    substance     (asclepion, 
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C20H34O3)  allied  to  lactucon.  To  obtain  it,  the 
juice  is  coagulated  by  heat,  filtered,  and  the  fil- 
trate digested  with  ether,  which  dissolves  the 
asclepion,  and  yields  it  by  evaporation.  To  purify 
it,  the  residue  must  be  treated  repeatedly  with 
anhydrous  ether,  which  leaves  another  substance 
undissolved.  It  is  white,  crystalline,  tasteless,  in- 
odorous, fusible,  insoluble  in  water  and  alcohol, 
soluble  in  ether,  oil  of  turpentine,  and  concen- 
trated acetic  acid.  A  hot  solution  of  potassium 
hydroxide  does  not  affect  it.  (Ann.  Ch.  Ph.,  Jan. 
1849.  See  also  A.  J.  P.,  liii.)  Anodyne,  cathar- 
tic, and  alterative  properties  have  been  claimed 
for  the  root  of  this  plant,  and  it  has  been  espe- 
cially commended  in  asthma  and  in  scrofula,  but 
probably  is  of  very  little  medicinal  value.  A  flui- 
drachm  (3.75  Cc.)  of  it  in  decoction  may  be  given 
two  or  three  times  a  day. 

Asclepias  tuberosa,  L. — Butterfly  \oced,  or  pleu- 
risy root,  grows  throughout  the  Eastern  United 
States,  most  abundantly  southward.  The  roots, 
which  alone  are  used  in  medicine,  were  officially 
described  as  "  large  and  fusiform,  dried  in  longitu- 
dinal or  transverse  sections,  from  2  to  15  Cm.  long, 
and  about  2  Cm.  or  more  in  thickness;  the  head 
knotty,  and  slightly  but  distinctly  annulate,  the 
remainder  longitudinally  wrinkled,  externally 
orange-brown,  internally  whitish;  tough,  and 
having  an  uneven  fracture;  bark  thin,  and  in  two 
distinct  layers,  the  inner  one  whitish;  wood  yel- 
lowish, with  large,  white,  medullary  rays.  It  is 
inodorous,  and  has  a  bitterish,  somewhat  acrid 
taste.  When  long  kept  it  acquires  a  gray  color." 
U.  8.   1890. 

When  dried,  it  is  easily  pulverized,  and  its 
taste  is  bitter,  but  not  otherwise  unpleasant.  E. 
Rhoads  discovered  in  it  a  peculiar  principle,  which 
he  obtained  by  treating  the  cold  infusion  with  tan- 
nic acid,  mixing  the  precipitate,  previously 
washed  and  expressed,  with  litharge,  drying  the 
mixture  and  exhausting  it  with  hot  alcohol,  and 
finally  decolorizing  and  evaporating  the  alcoholic 
liquor.  The  product  was  a  yellowish-white  pow- 
der, having  the  taste  of  the  root,  soluble  in  ether, 
and  much  less  readily  so  in  water,  from  which  it 
was  precipitated  by  tannic  acid.  Rhoads  also 
found  evidence  of  the  existence  in  the  root  of  tan- 
nic and  gallic  acids,  albumen,  pectin,  gum,  starch, 
a  resin  soluble  and  another  insoluble  in  ether, 
fixed  oil,  a  volatile  odorous  fatty  matter,  and 
various  salts,  besides  from  30  to  35  per  cent,  of 
lignin.  (A.  J.  P.,  xxxiii.)  Quackenbush  {A.  J.  P., 
1889)  found  in  it  and  also  in  A.  Cornuti  a  crys- 
talline glucoside. 

To  the  root  of  the  A.  tuberosa  have  been  as- 
cribed diaphoretic,  expectorant,  and  cathartic 
properties.  In  the  Southern  United  States  the 
drug  has  been  given  in  pulmonic  catarrhs  in 
doses  of  from  twenty  grains  to  a  drachm  (1.3- 
3.9  Gm.)  in  a  powder  or  in  the  form  of  a  de- 
coction ;  as  a  diaphoretic,  a  teacupf ul  of  the 
decoction  (1  in  30)  every  hour  until  some  effect 
is  produced. 

The  formula  for  fluidextract  of  asclepias  official 
in  the  U.  S.  P.  1890  is  as  follows:  Extract  um 
Asclepiadis  Fluidum.  U.  S.  1890.  Fluid  Extract 
of  Asclepias. — "Asclepias,  in  No.  60  powder,  one 
thousand  grammes  [or  35  ounces  av.,  120  grains]  ; 
Diluted  Alcohol,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces,  6^£ 
fluidrachms].  Moisten  the  powder  with  four  hun- 
dred cubic  centimeters  [or  13  fluidounces,  252 
minims]  of  Diluted  Alcohol,  and  pack  it  firmly  in 
a  cylindrical  percolator;  then  add  enough  Diluted 


Alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and 
having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  Diluted  Alcohol, 
until  the  Asclepias  is  exhausted.  Reserve  the 
first  nine  hundred  cubic  centimeters  [or  30  fluid- 
ounces,  207  minims]  of  the  percolate,  and  evap- 
orate the  remainder  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  Diluted 
Alcohol  to  make  the  Fluid  Extract  measure  one 
thousand  cubic  centimeters  [or  33  fluidounces, 
6%  fluidrachms]."     U.  S.  1890. 

This  fluidextract  has  a  deep  brownish-red  color. 
The  dose  is  from  twenty  minims  to  a  fluidrachm 
(1.3-3.75  Cc). 

Asclepias  Curassavica,  L.  Bastard  Ipecacuanha. 
Redhead.  Blood  Weed.  (Fam.  Asclepiadaceae.) 
This  is  a  native  of  the  West  Indies,  abounding 
especially  in  Nevis  and  St.  Kitts.  Both  the 
root  and  expressed  juice  are  emetic,  the  former  in 
the  dose  of  twenty  to  forty  grains  (1.3-2.6  Gm. ), 
the  latter  in  that  of  a  fluidounce  ( 30  Cc. )  or  more. 
They  are  also  cathartic  and  vermifuge  in  some- 
what smaller  doses.  (A.  J.  P.,  xix.  19.)  For 
analysis,  see  A.  J.  P.,  1887,  347.  According  to 
the  Kew  Bulletin,  1897,  this  plant  has  insecticidal 
properties,  being  especially  obnoxious  to  fleas. 
The  rooms  are  thoroughly  swept  with  rough 
brooms  made  from  the  weed  and  the  pests  are 
said  to  disappear.  D.  St.  Cyr  commends  it  in 
phthisis   (P.  J.,  1903,  714). 

Asimina.  Asimina  triloba  (L.),Dunal.  (Fam. 
Anonaceae.) — J.  U.  and  C.  G.  Lloyd  have  found 
in  the  common  paicpaio  an  alkaloid,  asiminine, 
besides  a  volatile  oil.  (A.  J.  P.,  1886.)  T. 
M.  Fletcher  failed  to  find  an  alkaloid,  but  gives 
the  principal  constituents  as  fixed  oil,  3.53  per 
cent.;  resin,  3.43  per  cent.;  resin  insoluble  in 
ether,  9.5  per  cent.;  glucose  and  extractive,  8  per 
cent.      (A.  J.  P.,  189 1,  476.) 

Asparagus.  Asparagus  officinalis,  L.  Asperge, 
Fr.  hpargel,  G.  Esparagucra,  Sp.  (Fam.  Conval- 
lariacese.) — This  well-known  garden  vegetable  is  a 
native  of  Europe.  It  is  perennial  and  herbaceous. 
The  roof,  which  is  inodorous,  and  of  a  weak, 
sweetish  taste,  is  used  in  France  as  a  diuretic, 
aperient,  and  purifier,  in  the  form  of  decoction, 
made  in  the  proportion  of  one  or  two  ounces  of 
the  root  to  a  quart  of  water.  Hayne  asserts  that, 
in  the  dried  state,  it  is  wholly  inert.  In  the  ber- 
ries H.  Reinsch  has  found  a  large  proportion  of 
glucose  and  a  yellowish-red  coloring  matter,  spar- 
gin.  (A.  J.  P.,  xlii.  371.)  From  the  juice  of  the 
young  shoots  Robiquet  and  Vauquelin  obtained  a 
peculiar  crystallizable  principle,  called  asparagin, 
C4H8N2O3,  which  has  since  been  found  in  a  number 
of  plants.  (See  Althaea.)  Asparagin  is  said  to  be 
obtained  with  facility  by  the  process  of  dialysis. 
If  the  thick  viscid  mucilage  of  the  marshmal- 
low  (Altha>a  officinalis)  be  put  into  a  dialyzer, 
with  distilled  water  outside,  the  asparagin 
passes  into  the  water,  and  may  be  obtained  in 
crystals  by  evaporating  the  solution.  (See  P.  J., 
May,  1862,  572.)  It  might  probably  be  ob- 
tained in  the  same  way  from  an  infusion  of  as- 
paragus. The  seeds  are  said  to  be  used  as  a 
substitute  for  coffee.  They  are  black  in  color, 
measuring  about  4  millimeters  in  length  and  3 
in  width,  rounded  on  one  side,  squared  on  the 
other,  with  wrinkled  seed  capsule.  W.  W.  Peters 
found  in  them  a  fixed,  quickly  drying  oil  of  red- 
dish-vellow  color.     Its  sp.  gr.'at  15°  C.   (59°  F.) 
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is  0.928,  and  the  Zeiss  refractometer  at  25°  C. 
(77°  P.)  shows  75°  (1.75).  The  saponification 
figure  is  194.1,  the  iodine  figure  after  eighteen 
hours  is  137.1.  The  acetyl-acid  figure  is  179.2, 
the  acetyl-saponification  figure  204.4,  and  the 
acetyl  figure  therefore  25.2.  The  oil  in  question 
was  found  to  consist  of  the  glyeerides  of  palmitic, 
stearic,  oleic,  linoleic,  linolenic.  and  isolinolenic 
acids.  The  average  amount  of  water  in  the  seeds 
was  11.52  per  cent.,  the  cellulose  8.25  per  cent., 
the  proteids  18.99  per  cent.  Xo  starch  was  found. 
but  37.53  per  cent,  of  mannose. 

There  is  at  present  no  sufficient  reason  for  be- 
lieving that  upuim  is  of  value  in  practical 
medicine.  The  peculiar  heavy  odor  which  it  im- 
parts to  the  urine  has  been  the  chief  foundation 
for  the  belief  in  its  diuretic  properties;  but 
Nencki  (Provincial  Med.  Journ..  March,  1891) 
appears  to  have  demonstrated  that  this  odor  is 
due  to  the  presence  in  the  urine  of  methyl-mcr- 
caplan,  a  gas  which  is  frequently  produced  in 
minute  quantities  in  the  intestines  by  the  decom- 
position of  proteids.  A.  Dedrick  affirm  that 
eight  grains  of  asparagin  caused  marked  reduc- 
tion and  irregularity  of  the  pulse,  frontal  head- 
ache, and  muscular  weakness,  lasting  less  than 
two  hours.  (J.  .1.  /'.  .-!..  I'.d.  xciv.  and  xcviii.) 
According  to  Justin  D.  I.yle  (  V.  )  .  .1/.  ./..  .July. 
1H92),   eating   asparagus    Pauses   the    urine    to   an 

■war  Trammer's,  Pehling's,  and  B6ttgsr*e  gly- 
cosuria tests,  although  sugar  is  ao4  present.  The 
effect  of  asparagin  upon  tissue  change  has  been 
studied  by  several  physiologists,  with  somewhat 
diverse  results.  W'ciske  and  his  students  am  iu 
accord  with  ZuntS  in  the  conclusion  that  in  her- 
bivorous animals  it  reduces  the  destruction  of  al- 
buminous    material,     while     Munk.     POlitis,     and 

Mautlmer.    experimenting    upon    dog-    and    rats, 

have    reached    the    Conclusion    that    asparagin    has 

no  influence,  at   hast    in  oarnivora,  upon   tissue 

change.       (/,.    ]i.,    x.     1892.  I       AsparSgUS    may    be 
administered    internally   in   the   form  of  the   BVTUp 
produced   from   the   fresh  juice  or   fiom   the   tun 
ture. 

Asphodelus.  Aephodelut  bulbosus.  (Fam. 
Liliacess.) — Under  the  name  of  Triniee e,  the  eorm 

of  this  plant  is  used  in  the  East  fOf  mucilage  and 
the   adulteration    of    salep    powder. 

Aspidosperma.    U,  B,  l^'.'t).   dtptdotperoM  (ju<- 

brocAo.  (Jui  hrnvho  Bark.  Quebracho  Mama. 
"The  bark  of  Aspidosperma  (Ju<  bracho  bianco 
Schlechtendal  (nat.  ord.  Ajiocynacra  i."  U.  <v.  1800. 
Quebracho    is    an    evergreen    tree    which    tome 

t  inn's   reaches  the  height  <>f  one  hundred   feet,  and 

is  remarkable  for  its  erect  stem  and  its  wide- 
spreading  crown  reaching  out  over  the  cacti  and 
lower  bushes  among  which  it  grows.  The  wood  of 
the  quebracho  tn»e  is  not  met  with  in  commerce, 

but  is  said  to  be  very  hard,  distinctly  marked 
with  rings  of  growth,  and  of  a  bright  chocolate- 
brown  color,  except  the  very  young  wood,  which 
is  yellowish  or  reddish.  According  to  Hesse  and 
Penzoldt.  the  wood  contains  no  alkaloids;  it  is 
used  for  tanning  purposes  in  some  parts  of  South 
America. 

Quebracho  bark  is  remarkable  for  the  extreme 
thickness  of  the  corky  layer  which  often  consti- 
tutes more  than  half  of  its  entire  substance,  and 
is  separated  from  the  lower  layer  by  a  more  or 
less  sharply  defined  outline.  The  corky  layer  is 
usually  externally  dirty  gray,  or  where  it  has  been 
rubbed  appears  yellowish  red.  As  seen  with  the 
magnifying  glass  it  is  traversed  by  nearly  parallel 
yellowish   lines   having   numerous   whitish   points 


between  them.  The  inner  portion  of  the  bark  is 
uniform,  except  for  whitish  points.  These  char- 
acteristics of  the  bark  are  more  plainly  observed 
after  moistening  the  surface.  In  different  speci- 
mens the  color  of  the  inner  bark  varies  up  to  light 
yellow.  When  examined  with  high  powers  the 
outer  layer  is  seen  to  be  composed  of  superim- 
posed parenchymatous  cells,  traversed  by  bands  of 
small,  thick-walled  cork  cells,  constituting  the 
parallel  lines  before  mentioned.  The  whitish 
points  spoken  of  are  groups  of  sclcrenchymatous 
colls  whose  membrane  has  been  so  thickened  by 
secondary  deposits  that  the  cavity  is  nearly 
obliterated.  The  inner  portion  of  "the  bark  is 
composed  of  parenchymatous  cells,  usually  of  a  cin- 
namon brown  color,  rich  in  starch,  and  containing 
a  light  brown  granular  substance,  with  groups  of 
Bclerenchymatoua  cells  similar  to  those  already 
mentioned,  but  containing  a  dark  yellow  substance, 
which  seems  to  be  in  drops.  These  sclerenchyma- 
tous  cells  are  more  abundant  in  the  inner  part  of 
the  bark,  and  are  arranged  in  spindle-shaped 
fibres,  which  can  Ik1  readily  separated  by  scraping 
the  inner  surface  of  the  bast.  The  fibres  are  sur- 
rounded by  angular  bodies,  composed  of  numer- 
ous Muall  cells,  each  containing  a  crystal  of 
calcium  oxalate.  The  U.  S.  P.  1890  description  of 
aspidosperma    is    as    follows:    "In    nearly    flat 

pieces,  about  1  l"  '•>  Cm.  thick;  the  outer  sur- 
face yellowish-gray  or  brownish,  deeply  llssured; 
inner  surface  yellowish  brown  or  reddish-brown, 
distinctly  striate;  fracture  displaying  two 
sharply  defined  strata,  of  about  equal  thiol 
and  DOM  marked  With  numerous  whitish  dots  and 
Stria   arranged    in    tangential    lines;     the    fracture 

of  the  outer,  lighter  colored  layer  rather  coarsely 

granulai.    and    thai    ol    the    darker    colored,    inner 
intery;     inodorous;     taste   \erv   hit 

ter  and  slightly  aromatic."  U.  8.  1800. 
In   1878,   Frauds   {Ber.  d.  Ghent.  Oct.,   1878,  p. 

2 1  K ! • ;  1S79,  ]).  1560)  discovered  in  the  quebracho 
bianco  an  alkaloid,  aspulospcrininv,  CflgHgoNflOg; 
but    a    sciies   of   experiments    have    led    F.    Pen- 

yoldt  to  the  conclusion  that  it  does  nut  represent 
the  whole  medicinal  activity  of  the  bark,  and  O. 
Hesse  has  found  live  other  alkaloids,  aapidotper- 
matin*,  ('221128^2^2.  ;|"(l  isomeric  with  it  aepido- 
naminr,  (  22H28N2(>2.  qurbrachine,  CaiHgeNgOg,  and 
isomeric  with  this  hypoquebrachhie,  CaiHgsNgOsj 
and  qui  brachamitie.  {Her.  d.  Chem.  (lex.,  xiii. 
AtpidotpernUm  fuses  at  205°-206"  C. 
(401*-40S*  K.l,  is  soluble  in  about  8000  parts  of 
water  at  15"  C.  fr»i»°  P.),  the  solution  having  a 
decidedly  bitter  taste,  soluble  in  about  48  parts 
of  absolute  alcohol,  in  108  parts  of  ether,  insolu- 
ble in  glycerin;  it  dissolves  readily  in  fats  and 
fixed  oils,  cod  liver  oil  dissolving  a  larger  propor- 
tion than  it  does  of  quinine.  Its  sulphate  and 
hydrochloride  are  very  soluble.  The  citrate  id 
crystallisable,  and  very  soluble.  The  yield  of 
aspidospermine  is  small,  0.33  per  cent,  of  the 
bark.  Asjtidospermatine  is  crystalline,  and  fuses 
at  162"  ('.  (323.6°  F.)  ;  aspidosamine  is  amor- 
phous, and  fuses  at  100°  C.  (212°  F.)  ;  que- 
brachine  in  colorless  crystals  fuses  at  214°- 
210°  C.  (417.2°-420.8°  F.j;  hypoquebrachine  is  a 
yellowish  mass  resembling  albumin,  and  fuses  at 
80°  C.  (176°  F.)  ;  quebrachamine  forms  color- 
less silky  needles,  only  slightly  soluble  in  alcohol, 
ether,  chloroform,  and  benzin,  and  fuses  at  142° 
C.  (287.6°  F.).  Two  new  BUgars  have  also  been 
extracted  by  Tanret,  quebrachite  and  Icevogyrate 
inosiie.  Tannin  and  starch  have  also  been  found 
in  the  bark. 
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The  formula  for  the  fluidextract  of  aspido- 
sperma, official  in  the  U.  S.  P.  1890,  is  as  follows: 
Extractum  Aspidospermatis  Fluidum.  U.  S.  1890. 
Fluid  Extract  of  Aspidosperma. — "Aspidosperma, 
in  No.  60  powder,  one  thousand  grammes  [or  35 
ounces  av.,  120  grains]  ;  Glycerin,  one  hundred 
cubic  centimeters  [or  3  fluidounces,  183  minims] ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  to 
make  one  thousand  cubic  centimeters  [or  33  fluid- 
ounces,  6*4  fluidrachms].  Mix  the  Glycerin  with 
six  hundred  cubic  centimeters  [or  20  fluidounces, 
138  minims]  of  Alcohol  and  three  hundred  cubic 
centimeters  [or  10  fluidounces,  70  minims]  of 
Water,  and,  having  moistened  the  powder  with 
four  hundred  cubic  centimeters  [or  13  fluidounces, 
252  minims]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  men- 
struum to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  mac- 
erate for  48  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding,  first,  the  remainder 
of  the  menstruum,  and  then  a  mixture  of  Alcohol 
and  Water,  made  in  the  proportion  of  two  hundred 
cubic  centimeters  [or  6  fluidounces,  366  minims] 
of  Alcohol  to  one  hundred  cubic  centimeters  [or  3 
fluidounces,  183  minims]  of  Water,  until  the 
Aspidosperma  is  exhausted.  Reserve  the  first 
eight  hundred  cubic  centimeters  [or  27  fluidounces, 
24  minims]  of  the  percolate,  and  evaporate  the 
remainder,  at  a  temperature  not  exceeding  50°  C. 
(122°  F.),  to  a  soft  extract;  dissolve  this  in  the 
reserved  portion,  and  add  enough  menstruum  to 
make  the  Fluid  Extract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  QV-> 
fluidrachms]."     U.  8.  1890. 

This  preparation,  which  has  been  largely  used 
under  the  name  of  fluidextract  of  quebracho,  well 
represents  the  drug.  The  dose  is  fifteen  minims 
to  a  fluidrachm    (0.9-3.75  Cc). 

Medicinal  Properties  and  Uses. — Quebracho  bark, 
originally  suggested  as  an  antiperiodic,  has  been 
frequently  used  as  a  remedy  in  cardiac  and  asth- 
matic dyspnoea.  Our  knowledge  of  the  physiologi- 
cal action  of  its  various  alkaloids  is  not  sufficient 
for  definite  conclusions;  it  would  even  appear 
that  some  of  its  alkaloids  are  reported  to  be  an- 
tagonistic to  each  other.  As  was  first  stated  by 
Penzoldt,  and  subsequently  proven  by  II.  C.  Wood, 
Jr..  and  Hoyt,  the  commercial  aspidospermine  pro- 
duces a  great  increase  both  in  the  rate  and  deptli 
of  the  respirations,  this  increase  being  followed 
by  depression  if  the  dose  has  been  large  enough 
to  kill.  The  blood  in  the  veins  becomes  of  a 
bright  red  hue,  a  color  which  was  attributed  by 
Penzoldt  to  a  loss  of  power  in  the  corpuscles  to 
yield  up  their  oxygen.  It  has  been  shown,  how- 
ever, by  Wood,  Jr.,  and  Hoyt,  that  its  color  is 
simply  due  to  an  excessive  aeration  of  the  blood 
produced  by  the  violent  breathing,  the  blood  rap- 
idly assuming  a  venous  hue  all  over  the  body  if 
the  supply  of  air  be  mechanically  interfered  with. 
According  to  Wood  and  Hoyt.  commercial  aspi- 
dospermine produces  a  marked  fall  of  the  blood 
pressure,  which  appears  to  be  due  to  a  depressing 
action  of  the  alkaloids  upon  the  cardiac  muscles. 

Quebracho  has  been  used  to  some  extent  in  em- 
physema, bronchitis,  chronic  pneumonia,  urwniic 
dyspnoea,  etc.  The  aspidospermine  of  commerce  is 
a  more  or  less  impure  mixture  of  all  the  alkaloids, 
and  may  be  considered  to  represent  the  activity 
of  the  drug.  Dose,  from  one-fourth  to  one-half 
a    grain     (0.01G-0.032    Gm.).      The    fluidextract 


may  be  given  in  doses  of  from  fifteen  minims  to 
one  fluidrachm  (0.9-3.75  Cc.)  ;  the  solid  extract  is 
said  to  be  ten  times  the  strength  of  the  crude  bark, 
and  may  be  given  in  doses  of  from  one  to  three 
grains    (0.065-0.2  Gm.). 

Aspirin.  Acetyl-salicylic  Acid.  C5H4  j  coaH°- 
It  forms  white  crystalline  needles,  melting  at  135° 
C.,  only  slightly  soluble  in  water;  soluble  in  alka- 
line fluids  with  decomposition.  Aspirin  is  proba- 
bly decomposed  by  the  alkaline  juices  of  the 
intestines  with  the  liberation  of  salicylic  acid, 
which  is  then  absorbed.  The  presence  of  salicylic 
acid  in  the  urine  can  be  recognized  in  twenty  min- 
utes to  half  an  hour  after  the  ingestion  of  the  drug, 
but,  according  to  Filippi  and  Bufalini,  excretion 
takes  place  much  more  slowly  than  after  sodium 
salicylate;  so  that  it  is  probable  that  the  intes- 
tinal decomposition  of  aspirin  takes  place  slowly 
and  that  the  drug  exerts  a  more  continuing  influ- 
ence upon  the  system  than  do  the  alkaline  salicyl- 
ates. 

Aspirin  is  entirely  capable  of  producing  cin- 
chonism  and  all  the  other  disagreeable  symptoms 
sometimes  caused  by  the  salicylates,  but  is  cer- 
tainly less  prone  to  interfere  with  digestion  than 
are  the  older  preparations  of  the  acid,  and  is  a 
valuable,  effective  remedy  in  the  subacute  forms  of 
rheumatism.  The  powder  should  not  be  given  in 
capsules  if  there  be  any  irritability  of  the  stomach, 
but  diffused  in  milk  or  in  water.  Dose,  ten  to  fif- 
teen grains  (0.65-1.0  Gm. )  three  or  four  times  a 
day. 

Asplenium.  Asplenium  Filix-faemina  (L.), 
Bern.  Female  Fern.  Polypodium  Filix-fccmina, 
L.  Athyrium  Filix-fcemina,  Roth. — The  rhizome 
of  the  female  fern  has  been  supposed  to  possess 
similar  vermifuge  properties  to  that  of  the  male 
fern.  At  present,  however,  it  is  not  used.  The 
vulgar  name  of  female  fern  is  also  given  to  the 
Pteris  aquilina,  or  common  brake,  which  is  further 
said  by  some  authors  to  have  the  property  of 
destroying  the  tape  worm.  The  leaves  of  two 
species  of  Asplenium,  A.  Trichomanes,  L.,  or  com- 
mon spleenwort,  and  J..  Adiantum-nigrum.  L.,  or 
black  spleenwort,  are  mucilaginous,  and  have  been 
used  as  substitutes  for  the  maidenhairs  (Adian- 
tum  Capillus-vencris,  L.,  and  .1.  pidatum,  L.)  as 
pectorals,  though  destitute  of  their  aromatic 
flavor. 

Aster.  Aster  puniceus,  L.  (Fam.  Compositae.) 
The  aromatic  astringent  rootlets  of  this  indige- 
nous plant  have  been  employed  as  a  stimulating 
diaphoretic  in  rheumatic  and  catarrhal  affections. 

Asteracantha.  Asteracantha  longifolia,  Xees. 
(Also  known  as  Hygrophila  spino.sa,  T.  Anders.  1 
Ik  Kirit.  (Fam.  Acanthacese. ) — This  Indian  plant 
is  said  by  A.  Jayesin^jba  to  be  an  energetic 
hydragogue  diuretic.      (/'/(.  Z.  R.,  iSept.   1SS7.) 

Asterol.  Mercury  paraphenolsulplionate  with 
ammonium  tartrate.  Ci2H10O8S2Hg.4C4H4O6 
(XH4)2  +  8H20. — A  micro-crystalline  reddish- 
white  powder  freely  soluble  in  warm  water.  This 
substance  was  brought  forward  bv  Steinmann  (H. 
K.  \Y.,  1899,  Xo.  11.  p.  229)  as  be'ing  almost  as  ac- 
tive as  corrosive  sublimate  in  its  antiseptic  powers 
without  having  local  corrosive  properties,  and  also 
not  losing  its  bactericidal  action  in  albuminous 
media.  Vertun  (B.  K.  W.,  1899.  Xo.  20),  how- 
ever, finds  that  these  assertions  are  not  warranted. 

A  therosperma.  Atherosperma  moschatum,  La- 
bill.  Australian  Sassafras.  (Fam.  Monimiaoee. ) 
The  bark  of  this  tree,  a  native  of  Southern  Aus- 
tralia, is  said  to  have  been  long  used  bv  the  aboric- 
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ines,  and  later  by  the  settlers,  in  rheumatism  and 
in  secondary  syphilis,  and  has  been  highly  com- 
mended by  Greeves  (L.  L.,  18G2)  in  acute  bron- 
chitis. It  has  been  stated  that  both  the  bark  and 
the  volatile  oil  are  powerful  poisons,-  and  Zeyer 
(Viatcljahrschr,  f.  Pract.  Pharm.,  x.  504)  ob- 
tained from  the  drug  an  alkaloid,  atherospermine 
(C3oH2oN05)  ;  see  also  Wittstein's  Organic  Con- 
stituents of  Plants,  20.  The  abundant  volatile  oil 
is  light  yellow,  and  has  a  pleasant  aromatic  odor 
and  taste,  resembling  those  of  oil  of  sassafras. 
Ralph  Stockman  (Lab.  Rep.  Royal  Coll.  Phys.,  vi. 
1897)  found  it  to  resemble  in  its  physiological 
action  oil  of  sassafras  and  other  allied  volatile 
oils.  He  took  repeatedly  ten  minims  (0.(i  Cc. ) 
without  any  pronounced  effect,  and  one  flui- 
drachni  (3.75  Cc.)  given  to  a  rabbit  caused  only 
temporary  stupor,  with  slowing  of  the  respiration, 
but  not  of  the  pulse.  Three  fluidrachms  (11.25 
Cc.)  caused  in  the  rabbit  marked  depression  of 
the  heart  and  of  the  respiration,  coma,  and  deatli 
in  twelve  hours  by  asphyxia. 

Atoxyl.      I/'  s-acid  anilid. — This  is  a 

white,  odorless   powdet   baring  a   slightly   saline 

which  is  soluble  up  to  80  per  cent,  in  hot 
water,  2  per  cent,  ei ;v  itallising  on;  on  cooling.  It 
left  standing  the  aqueous  solution  beeotnea  of  a 
yellowish  color.    Atoxyl  contains  37.(1  per  cent,  of 

metallic    arsenic.       According    to    1  .     llluinent  hal. 
it   is    forty    linn-    less    poisonous    than 
acid,  although  it  contains  about  one  hall  as  much 
metallic  arsenii  the  acid,     In 

doM's  Blumenthal  found  that  it  i-  capable  of  pro 
ducing    fatal    g  i    hemoi  i 

nephritis,  and  it-  physiological,  toxic,  and  reme- 
dial properties  are  probably  in  direct  proportion 
to  its  power  of  setting  arsenic  free  mi  tin-  lyatem; 
so  that  there  is  n<>  reason  for  supposing  il  superior 
in  the  older  arsenical  preparations,  unh 
claimed  by  Bchild,  it  is  especially  adapted  for  hy- 
podermic use.  Schild  Rives  from  three  to  fifteen 
minima  (0.2-0.!)  Oc)  of  the  twenty  per  east,  so- 
lution, hypodermioally,  tor  five  days,  subsequently 

on  alternate  days.      He  believes  that    it  is  a  cardiac 

depressant,  which   is  contra-indicated   by  wcukne-s 

of  the  heart. 

Azadirachta.    Veem.    Uargoaa  Bark,  Br.  Add, 

iraoh,  I  .  8,  Is-".     PritU  of  India.     J 'ride  of 

i'AaMarc  ■   <l<    Harg* 

FT.  Zxlrachriiidr.  (;. — While  the  l\  S.  P,  formerly 

recognized    the   bark   of   the   root,   the    Br.    Add. 
directs   the   bark   of   the   stem   (d    Uelia 
raokta,  1..   (nat>  ord,  Meliaceo),  a  beautiful  tree. 

thirty  or  forty  feet  high,  with  a  trunk  fifteen  OT 
twenty   inches  in  diameter.     This  species  of  alalia 

is  a  native  of  Syria.  Persia,  and  the  noith  of 
India,  and  is  widely  cultivated.  It  is  abundant 
in  our  Southern  States.  North  of  Virginia  it 
does  not  flourish.  "The  bark  [root!  is  in  curved 
pieces  or  quills  of  variable  size  and  thickness; 
outer  surface  red-brown,  with  irregular,  blackish 
longitudinal  ridgea;  inner  surface  whitish  or 
brownish,  longitudinally  striate;  fracture  more 
or  less  fibrous;  upon  transverse  section  tangen- 
tially  striate,  with  yellowish  bast-fibres;  inodor- 
ous, sweetish,  afterwards  bitter  and  nauseous.  If 
collected  from  old  roots,  the  bark  should  be  freed 
from  the  thick,  rust-brown,  nearlv  tasteless,  corkv 
layer."  U.  S.  1880.  The  bark  of  the  tree  i's 
"  externally  of  a  rusty-gray  color,  internally  yel- 
lowish, and  much  foliated;  coarsely  fibrous;  in- 
odorous, bitter  and  slightly  astringent;  structure 
and  thickness  varying  according  to  age."  Br. 
Add.      (For  a  description  of  the  leaves  and  root 


bark,  see  Ph.  Rev.,  1896,  p.  231.)  Jacobs  (A.  J. 
P.,  1879,  444)  believes  that  the  active  principle 
is  a  yellowish-white  resin,  and  that  the  activity 
of  the  bark  resides  in  the  liber.  Hanausek 
(1S78)  states  that  two  kinds  of  oil  of  azedarach 
are  used  in  Eastern  Asia, — one  from  the  fruit 
and  the  other  from  the  seeds;  the  former  is 
used  medicinally,  the  latter  only  for  burning. 
For  characters  of  oil.  see  P.  J.,  Oct.  1888. 

Azadirachta  indica,  A.  Juss.  (Melia  Aza- 
dirachta, L.),  or  Melia  bark,  according  to  Brough- 
ton  (P.  J.,  1S73,  002)  contains  a  bitter  amorphous 
resin,  C36H5oOu,  which  fuses  at  92°  C.  (197.6° 
F. ) ,  and  a  crvstallizahle  principle,  melting  at 
175°  C.  (347*  F.).  (See  also  Ph.  Rev.,  1896, 
231.)  Cornish  (Ind.  Ann.  Med.  Sci.,  4.  104)  had 
previously  announced  the  presence  of  a  bitter  alka- 
loid, to  which  he  gave  the  name  margosine,  from 
the    Portuguese   name   for  the   tree,   nungosa. 

The    decoction    of   azedarach    is   affirmed    to   be 
cathartic  and  emetic,  and  in  larfre  doses  naro 
but    in   a    number   of  experiments    made   by 
Wood  with  extracts  from  the  dried  bark  and  fruit, 
it  was  found  impossible  to  poison  frogs  or  rabbits, 
Bobil  tisli  fruit,  ot   which  they 

aie  very  fond,  are  often  rendered  so  far  insensible 
as  to  be  picked  up  under  the  tree;  though  they 
Usually  recover  in  a   few  hours.      It    has  been  mil! 

gassed  that  sufficient  alcohol  is  produced  by  the 
spontaneous  fermentation  of  the  berries  to  ■ 

intoMc.it ion,  but  tin-  is  highly  improbable.  Chil- 
dren ale  said  to  .al  the  fruit  witholll  incon- 
venience, and  possibly  the  robins  simply  choke 
themselves  with  the  huge  berries.  The  bark 
osidered  in  the  Southern  states  an  efficient 

anthelmintic.      The    form    of    decoction    i-    usually 

preferred,  a  quart  ot  water  is  boiled  with  four 
ounce  of  the  fresh  bark  to  a  pint,  of  which 
the  dost  for  a  child  is  a  t  abhspoont "ul  every 
two   or    three    bonis,    until    it    affects    the    stomach 

or  bowela.  Another  plan  is  to  giva  a  doaa  morn- 
ing and  evening  for  several  successive  day-. 
and  then  to  administer  an  active  cathartic     The 

frmk    baik    and    the   fruit    are    said    to    be   superior 
I  he    Mr.    Add.    recoe.ni/es    an    in- 

u    (/ajfussMH    i  adirachta  Indices,   Br.  Add.), 

eighty-eight    jjianis    in   a    pint  of  cold    water,   does, 

one  hall     to    one     lluidouiicr     (16-30     Cc.)  J      S 

timetnra     [TimeUtra     Aaadiraohta     Indicat,     Br. 

Add.  i.  two  ounces  in  a  pint  of  45  per  cent,  alco- 
hol,   dux,    one  half    to    one    lluidrachin     (1.8-3.78 

Azoles.—  '1  he  chemical  substances  which  were 
gathered   together  by   Bsntsscb   under   the  name 

Of     a/oles     have     been     till'     subject     of     con  -  iderable 

physiological   study.     As,  however,  so   far,   these 

subjects,     with    the    exception    of    ant  i  pv  li  nc,     have 

yielded  no  practical  result,  it  is  sufficient  here  to 

point  out  the  article  of  Teppeiner   (.1.  /•;.  /'.  /'., 

xxxvii.  1800),  which  contains  references  to  the 
previous  articles  upon  the  subject. 

Baccharis.  Baccharis  cordifolia,  DC.  Mia 
Alio. — This  composite  plant  of  Southeastern  South 
America  is  notorious  from  its  deadly  elicit  upon 
sheep  and  cattle.  Pedro  N.  Arata  has  isolated 
from  it  an  alkaloid  baccharine.    (P.  J.,  x.  6.) 

Bacillol. — This  is  an  oily  fluid  of  faint  alkaline 
reaction,  dark  brown  color,  and  specific  gravity  of 
1.100,  which  forms  clear  solutions  with  water,  and 
even  when  concentrated  is  only  slightly  irritat- 
ing. It  is  asserted  to  be  a  preparation  of  cresol. 
Solutions  of  the  strength  of  0.5  per  cent,  markedly 
affect  the  action  of  pancreatin,  while  0.2  per  cent, 
prevent  the  growth   of  micro-organisms   in   agar 
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tubes.  It  is  alleged  that  it  does  not  attack  in- 
struments, is  inexpensive  compared  with  phenol, 
and  relatively  free  from  toxicity.  According 
to  Franz  Werner,  a  1£  per  cent,  solution  kills 
the  anthrax  bacilli  in  from  one  to  five  minutes. 
(See  W.  K.  It.,  vol.  xv.  p.  73,  and  Th.  M.,  vol. 
xv.  IDOL) 

Bael  Fruit.  Helta  F ruct  us.  Br.  Add.— ■"  The 
fresh  half-ripe  fruit  of  Mgle  Marmelos,  Correa." 
Br.  Add.  The  so-called  Bengal  quince  is  a  rather 
large  aurantiaceous  tree,  growing  in  India,  with 
an  erect  stem,  few  and  irregular  branches,  an  ash- 
colored  bark,  strong,  very  sharp,  axillary  thorns, 
single  or  in  pairs,  leaves  and  large  white  flowers, 
ternate.  The  fruit  is  a  berry  of  delicious  flavor, 
of  about  the  size  of  a  large  orange,  with  a  hard 
smooth  shell,  and  from  ten  to  fifteen  cells  con- 
taining besides  the  compressed,  woolly  seeds  a 
large  quantity  of  exceedingly  tenacious  mucilage, 
which  when  dried  is  hard  and  transparent.  "  Rind 
about  one-eighth  of  an  inch  (3  Mm.)  thick,  firm, 
and  covered  with  a  nearly  smooth  pale  brown  or 
grayish  firmly  adherent  epicarp.  The  pulp  is 
juicy,  becoming  hard  and  brittle  on  drying  and 
acquiring  an  orange-brown  or  cherry-red  color  ex- 
ternally; it  has  a  faint  aromatic  odor,  and  its 
taste  is  mucilaginous,  slightly  acid,  and  faintly 
astringent."  Br.  Add.  The  mucilage  about  the 
seeds  is  applied  to  various  purposes  in  the  arts, 
on  account  of  its  viscid  properties.  The  rind  is 
used  in  dyeing.  The  flowers  are  deemed  refriger- 
ant by  the  native  physicians.  The  fresh  leaves 
yield  by  expression  a  bitterish  and  somewhat  pun- 
gent juice,  which,  diluted  with  water,  is  occa- 
sionally used  in  the  early  stage  of  catarrhal  and 
other  fevers.  The  bark  of  the  stem  and  root  is 
thought  to  possess  febrifuge  properties. 

The  dried  fruit  is  imported  into  England  in  ver- 
tical slices,  or  in  broken  pieces  consisting  of  a  part 
of  the  rind  with  the  adherent  pulp  and  seeds.  The 
rind  is  about  one-eighth  of  an  inch  thick,  covered 
with  a  smooth  pale  brown  or  grayish  epidermis, 
and  internally,  as  well  as  the  dried  pulp,  pale 
brownish-orange,  or  cherry-red.  When  moistened 
the  pulp  becomes  mucilaginous.  The  fruit  is  as- 
tringent to  the  taste,  and  yields  its  virtues  to 
water  by  maceration  or  decoction.  Pollock  found 
in  it  tannic  acid,  a  concrete  essential  oil,  and 
a  vegetable  acid  (M.-  T.  G.,  Feb.  1864),  but 
FlUckiger  states  that  the  drug  does  not  contain 
any  appreciable  quantity  of  tannin. 

The  difficulty  of  obtaining  bael  in  England  is 
said  to  have  led  to  the  substitution  for  it  of  man- 
r/osteen,  the  fruit  of  (jarcinia  Mangostarta,  L. 
This  is  in  irregular  fragments  of  the  rind,  without 
adhering  pulp.  The  pieces  are  convex,  three  or 
four  lines  or  more  in  thickness,  externally  covered 
with  a  smooth,  deep  reddish-brown,  easily  separ- 
able coating,  and  internally  pale  reddish-brown 
or  reddish-yellow,  smooth,  with  projecting  vertical 
lines.     (P.  •/.,  May,  1867.) 

Bael  is  employed  in  diarrhoea,  dysentery  with 
debility  of  the  mucous  membrane,  and  other  dis- 
eases of  the  bowels  with  relaxation.  The  decoc- 
tion, two  ounces  of  dried  fruit  in  a  pint  of  water 
boiled  down  to  four  fluidounces,  is  used  in  doses 
of  one  to  two  fluidounces  (30-60  Cc.)  every  two 
to  six  hours;  or  the  Liquid  Extract  of  Bael* 
Br.  Add.,  may  be  given  in  doses  of  1  to  2  flui- 
drachms    (3.75-7.5  Cc). 

1  Bael  Fruit,  bruised,  20  ounces  for  1000  grammes)  ; 
Distilled  Water,  15  pints  (or  15  litres)  ;  Alcohol  (90 
per  cent.),  a  sufficient  quantity.  Macerate  the  bruised 
bael  fruit  for  twelve  hours  in  rive  pints  (or  five  litres) 


Balanites.  Balanites  Roxberghii.  Agialida. 
(Fam.  Zygophyllaceae. ) — The  fruit  of  this  plant  is 
used  medicinally  in  India.  It  contains  a  principle 
closely  resembling  saponin.  The  ripe  seed  yield 
about  50  per  cent,  of  a  fixed  oil  (zachun  oil), 
which  is  used  for  burning.  The  unripe  fruit  is 
anthelmintic   and   purgative. 

Balata.  Gum  Chicle.  Chicle.  Tuno  Gum. 
Leche  de  Popa,  Fr.  Zapota  Gum. — This  is  the 
dried  milky  juice  of  the  Bully  Tree,  Mimusops 
Kanki,  L.  (Mimusops  Balata,  Crueg. ;  Achras  Bal- 
ata, Aub. ;  Sapota  Muellcri,  Blume),  of  the  Fam. 
Sapotaceae,  a  native  of  Northern  South  America 
from  Mexico  to  Guiana.  It  is  an  oxidized  hydro- 
carbon, both  physically  and  chemically  closely 
related  to  caoutchouc  and  gutta-percha,  of  a 
grayish-white  color,  with  dark  spots  and  veins; 
specific  gravity  1.05;  tasteless,  but  emitting  an 
agreeable  odor  when  warmed.  It  has  the  general 
properties  of  gutta-percha,  differing,  however,  in 
being  but  slightly  elastic,  a  property  which  spe- 
cially fits  it  for  the  manufacture  of  transmission 
belts.  Solid  and  somewhat  crumbling  at  ordi- 
nary temperature,  it  softens  at  49°  C.  ( 120.2° 
F. ),  and  can  be  moulded  like  gutta-percha.  It 
is  used  as  a  substitute  for  gutta-percha,  but  more 
especially  in  the  manufacture  of  chewing  gum, 
for  which  purpose  it  is  imported  iu  large 
amounts  from  Mexico.    It  is  not  used  in  medicine. 

Balm  of  Gilead.  Balsam  of  Gilead.  Mecca 
Balsam.  Balsamum  Meccw  v.  J uditicum.  Balsamum 
Gileadense.  Baume  dc  la  Mrcque,  Fr The  gen- 
uine balm  of  Gilead  is  the  resinous  juice  of 
Commiphora  Opobalsamum  (Forst. ),  Engl.  (Amy- 
ris  gileadcnsis,  Linn.,  Balsamodendron  ffileadmM, 
Kunth)  (Fam.  Burseraceae),  a  small  evergreen 
tree,  growing  on  the  Asiatic  and  African  shores  of 
the  Red  Sea.  It  was  in  high  repute  with  the 
ancients,  and  is  still  esteemed  by  the  Eastern 
nations  as  a  medicine  and  cosmetic.  In  Western 
Europe  and  in  this  country  it  is  seldom  found  in 
a  state  of  purity,  and  its  use  has  been  entirely 
abandoned.  It  is  described  as  a  turbid,  whitish, 
thick,  gray,  odorous  liquid,  becoming  solid  by 
exposure.  It  possesses  no  medicinal  properties 
not  existing  in  other  balsamic  or  terebinthinate 
juices.  It  was  formerly  known  as  opobalsamum, 
while  the  dried  twigs  of  the  tree  were  called  xylo- 
balsamum,  and  the  dried  fruit,  carpobalsamum. 

Balsam  of  Cativo.  Cativo  Balsam. — This  sub- 
stance appeared  in  the  London  market  in  1902  as  a 
substitute  for  copaiba.  It  is  a  balsamic  resin, 
opaque,  of  a  dirty  light  brown  color  and  slightly 
bitter  taste,  and  having  an  extremely  adhesive 
quality.  According  to  Umney  it  is  not  soluble  in 
90  per  cent,  alcohol,  but  is  soluble  in  ether  and 
consists  chiefly  of  acid  resins  with  the  addition 
of  an  oily  substance.  According  to  Weigel's  analy- 
sis it  consists  of  80  per  cent,  of  resin  acids  and 
2  per  cent,  of  volatile  oil.  It  is  said  to  be  used 
by  the  natives  as  a  drug,  but  more  probably  will 
be  employed  to  manufacture  fly  paper  and  similar 
substances  on  account  of  its  viscosity.  It  is  sup- 
posed to  be  a  product  of  Prioria  copaifera  (Fam. 
Leguminosae ) .  (See  P.  J.,  vol.  lxix. ;  and  Ph. 
Centralh.,  March,  1903.) 

of  the  distilled  water ;  pour  off  and  reserve  the  clear 
liquor;  repeat  the  maceration  a  second  and  third  time 
for  one  hour,  using  for  each  maceration  five  pints 
(or  five  litres)  of  the  distilled  water;  press  the  marc, 
and  filter  the  mixed  liquids  through  flannel.  Evap- 
orate to  fifteen  fluidounces  (or  750  Cc),  and,  when 
cold,  add  enough  of  the  alcohol  to  produce  one  pint 
(or  1000  Cc.)  of  the  liquid  extract.  Filter  or  other- 
wise clarify  if  necessary.     Br.  Add. 


1406 


Balsam  oj  Cebur  or  Tagida  way. -^Barbados  Nats. 


PART  II. 


Balsam  of  Cebur  or  Tagulaway. — Cebur  or 
Tagulaway  Balsam  is  prepared  in  the  Philippine 
Islands  by  boiling  the  root  and  twigs  of  Parameria 
vulneraria,  Eadl.  (Fam.  Apocynacea: ) ,  in  cocoa- 
nut  oil,  so  as  to  form  a  yellowish-white,  oily 
liquid,  which  is  used  with  asserted  excellent  re- 
sults for  skin  diseases  and  icounds.  (A.  Pharm., 
Nov.  1885.) 

Balsam  of  Lagam.  La  (jam  Balsam. — A  thick, 
yellowish,  fluorescent  liquid,  of  a  peculiar  aro- 
matic odor,  and  bitterish,  acrid  taste,  resembling 
copaiba.      (A.  J.  P.,  1883.) 

Balsam  of  Riga.  Iti'ja  Balsam.  Balsa  mum 
Carpaticum.  Balsamum  Libam. — This  is  usually 
stated  to  be  a  product  of  Pinus  Ccmbra^  L.  (Fam. 
C'oniferae),  a  large  tree  growing  in  the  mountain- 
ous regions  and  northern  latitudes  of  Furope  and 
Asia.  The  juice  exudes  from  the  extremities  of  the 
young  twigs,  and  is  collected  in  Osaka  suspended 
from  them.  It  is  a  thin,  white  fluid,  having  an 
odor  analogous  to  that  of  the  juniper,  and  p< 
ing  the  ordinary  terebinth  in* te  properties.  In  this 
country  it  is  very  rare;  hut  it  is  occasionally 
brought  from  Riga  or  Cronatadt  in  bottles.  Keller 
of  Darmstadt,  allirms  that  Riga  J'.alsam  is  noth- 
ing but  the  product  of  the  ordinary  PtntM  jxilus- 
trist  Mill.  A  similar  product,  called  // unitarian 
balsa  in.  is  obtained  in  the  same  manner  from 
Pinna  Pumilio,  llaenke,  growing  on  the  mountains 
of  Switzerland,  Austria,  and  .Hungary.  The  oil 
derived  from  the  young  branches  of  the  Pinna 
PumiUo  [Oleum  jnni  jiiim ilioni.t.  Ohinu  trmjili- 
num,  K rummhuhiil,  Pumilnu  I    i-  the  most    potent 

agent  in  the  so-called  ptno-cnni  in  the  GeruULB 
spas.     Bchimmel  •  Oo.  [Bckim.  Rep.,  April,  I 

find  it  to  contain  topo-piwane,  /"  i  <>)>h(  llandrcnr, 
and  other  terpenes,  and  from  4  t<i  7  per  cent,  "f 
bnrni/l  aerial,,  boiling  above  Is.".'  ( '.  ( :Ui.">c  F. ) . 
When  pure,  it  is  said  to  be  a  very  fragrant  vola- 
tile oil,  especially  adapted  for  the  purposes  of  in- 
halation. Internally  it  may  be  given  in  <i<^ 
from  live  to  ten  minims  (0.3-04  (c. ».  in  oapanlsa, 
as  a  stimulant  expectorant. 

Balsam  of  St.  Thome.  Pan  Ohio,  Jidam  Pu. 
A   balsam   obtained    from   Xantiriop.sis   balsa  mi  (era 

(Fam.  Buraeraoen).  It  ta  ■  reainoua  juice  ob- 
tained by  incisions  in  the  trunk  of  the  tree.  It 
is  used  as  a  vulnerary  and  in  diseases  of  the 
bladder  and  respiratory  organs.  (Ap.  Ztg., 
1808.) 

Balsam  of  Sulphur.  Oleum  lini  svlfuratum. 
Oleum  Sulphuratum. — The  old  Edinburgh  Phar- 
macopoeia directed  to  boil  tight  porta  Of  olive  oil 
and  one  part  of  sublimed  sulphur  together,  over  a 
gentle  fire,  in  a  huge  iron  pot,  stirring  them  eon 
stantly  until  they  united.  As  the  vapors  which 
rose  were  apt  to  take  fire,  a  lid  was  to  be  at 
hand  to  cover  the  pot,  and  thus  extinguish  the 
flame  if  necessary.  In  this  -way  the  oil  was  partly 
decomposed,  and  the  resulting  preparation  was  an 
extremely  fetid,  acrid,  viscid,  reddish-brown 
fluid,  which  was  formerly  thought  useful  in 
chronic  catarrh,  consumption,  and  other  pectoral 
complaints;  but  inconvenience  arose  from  its 
acrid  properties,  and  its  internal  use  was  aban- 
doned. It  is  sometimes  applied  as  a  stimulant  to 
foul  ulcers.  The  dose  is  from  five  to  thirty 
minims    (0.3-1.8   Cc). 

Balsam  Wood.  Palo  Balsa  mo. — This  is  a  South 
American  wood,  derived  from  an  unknown  tree, 
which  is  believed  to  contain  guaiacin,  and  which 
yields  to  distillation  nearly  six  parts  of  a  thick 
viscous  aromatic  oil.  This  contains  as  its  chief 
constituent  a  crystalline  solid  of  alcoholic  char- 


acter melting  at  91°  C.  (195.8°  F.)  and  corre- 
sponding closely  to  the  formula  C14II24O.  It  has 
found  employment  in  perfumery.  (ISchim.  Rep., 
April  and  Oct.   1892.) 

Balsamorhiza.  Balsamorhiza  tcrebinthinacea 
(Hook.),  Nutt.  (Fam.  Composite. ) — The  root  of 
this  plant,  obtained  from  Idaho  and  Oregon,  has  a 
strong  terebinthinate  odor,  and  is  used  medicinally 
in  the  Western  States.  It  contains  volatile  oil, 
fixed  oil,  resin,  organic  acid,  and  sugar  (Herman 
T.  Kelly,  D.  C,  1897,  32). 

Baptisia.  Baptisia  tinctoria  (L.),  11.  Br. 
Sophoru  tinctoria,  L.  Podalyria  tinctoria,  Michx. 
Wild  Indigo.  Indigo  sauvagc,  Fr.  Bapti&ie,  (i. 
(Fam  TYgliminonei  ) — This  is  an  indigenous  peren- 
nial plant,  abundant  throughout  the  Eastern  United 
States,  in  woods  and  dry  barren  uplands.  The 
root,  which  is  used  medicinally,  is  of  a  dark 
brown  color,  of  a  slight  peculiar  odor  in  the 
dried  state,  and  of  a  nauseous,  bitter,  some- 
what acrid  taste.  Its  virtues  appear  to  reside 
chiefly  in  the  cortical  portion.  B.  L.  Smedley 
thought  that  he  had  found  in  it  a  peculiar  alka- 
loid. (.4.  J.  P..  duly,  1862,  311.)  .Ino.  A.  Weaver 
has  shown  this  to  M  a  salt  of  lime.  [A.  </.  /'., 
xliii.  2.M.I  I".  V.  Greene,  U.  8.  N.,  obtained  in  a 
1  Mine  condition  the  hydrochloride  of  an  alka- 
loid. (.1.  ./.  /'..  1879,  577.)  Von  Schroeder  [Ph. 
Post,  Oct.  1NS.">)    allirms  that  there  are  in  baptisia 

root   three   active    principles:     a   glucoaide,    bap- 

tism.    insoluble    in    water;      a    glucoside,    baptin, 
soluble    in    water,    and    an    alkaloid,    baptiti 
Of     these     baptism     i-    an     indiU'creiit .     bitter     sub- 
stance,   baptin    a    feeble    laxative,    and    ha  ptiloxine 

an    active    poison,   causing   at    first    acceleration 

of  rev], nation  ;,iid  increase  of  reflex  activity,  ami 
afterwards  death  from  central  paralytic  asphyxia. 
Plugge  i.t.  Pharm..  233,  4tc  Heft,  1805)   finds  the 

alkaloid  of  Baptisia  I uirtoriu  to  be  cytisinM,  K. 
r  (1.  Pharm.,  No.  5,  i>.  235,  1897,  p.  321) 
investigated  baptisia  and  by  hydrolization  pro- 
duced baptifjtnin.  By  boiling  this  with  solution  of 
sodium  hydroxide  he  obtained  baptigenetin.  lie 
believea  baptitoxina  to  be  identical  with  oytiains. 
lb-  examined  lierck'a  baptiain  and  obtained 

talline  needles  of  jisvudobaptisin,  ('27H30O4.  Both 
the  seeds  and  root  contain  the  alkaloid.  For  a 
-  fox  preparing  baptisin,  sec  Ouch's  method 
«7.  !)■■  1897,  p.  ry>4).  In  large  doses  wild 
indigo  is  said  to  operate  violently  as  an  emetic 
and     cathartic;      in    smaller,    to    produce    only    .1 

mild    laxative    affect.     Stevens    has   employed    -i 

'ion  of  the  root  advantageously  in  epidemic 
dysentery.  (\.  ).  M.  ./.,  Iv.  358.)  A  pale  blue 
coloring  substance  has  been  prepared  from  the 
plant  as  a  substitute  for  indigo,  but  is  greatly 
inferior.  Another  species,  If.  alba  (L.),  R.  Br., 
or  prairie  indigo,  which  is  abundant  on  our  north- 
rn  prairies,  is  said  to  have  similar  proper- 
ties, and  to  be  sometimes  used  as  a  substitute  for 
B.  tinctoria. 

Barbados  Nuts.  Purging  Nuts.  Physic  Nuts. 
Semen  Ricini  Majoris.  Pignon  d'Inde  (des  Bar- 
bados), Semences  du  M6dicinier,  Fr.  Purgimuss, 
Hchvcarze  Brechnuss,  G. — These  are  the  seeds  of 
the  Curcas  purgans,  Adanson  (Jatropha  Cur- 
cos,  L. )  (Fam.  Euphorbiacece) ,  growing  in  Brazil, 
the  West  Indies,  and  on  the  western  coast  of 
Africa.  The  fruit  is  a  three-celled  capsule,  con- 
taining one  seed  in  each  cell,  and  is  about  the  size 
of  a  walnut.  The  seeds  are  blackish,  oval,  about 
eight  lines  long,  flat  on  one  side,  convex  on  the 
other,  and  the  two  sides  present  a  slight  longitu- 
dinal prominence.    They  yielded  to  Soubeiran  fixed 
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oil,  an  acrid  resin,  sugar,  gum,  a  fatty  acid,  glu- 
tin,  a  free  acid,  and  salts.     A.  Siegel    (Bot.  Cen- 
tralb.,  xlvii.  120)   found  in  the  seeds  a  poisonous 
principle,  curcin,  which  he  states  is  analogous  to 
ricin,  and  places  in  the  class  of  toxalbumins.    The 
oil   may  be   separated  by  hot  expression.     When 
fresh    it   is   without   odor   or   color,   but   becomes 
yellowish   and   slightly   odorous   by   time.     When 
cold  it  deposits  a  white  substance,  which  is  prob- 
ably palmitin.     Alcohol  does  not  readily  dissolve 
it.      It   is    sometimes   called   jatropha   oil.      It   is 
colorless,  odorless,  of  sp.  gr.  0.91  at  19°  C.   (66.2° 
F.),   solidifies   to   buttery  consistence   at  — 8°   C. 
(17.6°  F.).     Bouis  believed  it  to  be  the  glyceride 
of  a   peculiar   acid,   isocctic   acid,   but   it   is   now 
considered  to  be  a  mixture  of  palmitin  and  myris- 
tin.     Its  purging  quality  is,  however,  undoubtedly 
due    to    the    presence    of    ricinoleic    acid.      From 
three   to   five   of   the   seeds,   slightly   roasted   and 
deprived   of   their   envelopes,    operate   actively   as 
a  cathartic,  and  not  infrequently  produce  nausea 
and   vomiting,    with    a   sense    of    burning   in   the 
stomach.     The  oil   purges   in  the   dose  of  twelve 
or    fifteen    drops     (0.6-0.75    Cc),    and    is    analo- 
gous in  its  action  to  croton  oil,  though  less  pow- 
erful.    The  cake  left  after  the  expression  of  the 
oil  is  an  acrid  emeto-cathartic,  operating  in  the 
dose  of  a  few  grains.     Either  of  these  substances 
may   produce    serious    consequences    in   overdoses. 
The  leaves  of  the  plants  are  rubefacient,  and  the 
juice  is  said  to  have  been  usefully  employed  as  a 
local  remedy  in  piles.     (A.  J.  P.,  1893,  335.)     The 
seeds  of  Curcas  multifidus   (L. ),  Endl.   (Jatropha 
multifida,    Linn.),    have    similar    properties,    and 
yield  a   similar   oil.     This   species   also  grows   in 
Brazil   and   the   West   Indies.      (See   Peckoldt,  A. 
Pharm.,   1887,  415.) 

Jatropha  gossypifolia,  Linn.,  of  South  America, 
is  used  as  a  local  application  in  leprosy  and  to 
indolent  ulcers,  and  probably  has  similar  physio- 
logical influence  to  curcas.  Jatropha  urem,  L., 
must  be  excessively  poisonous,  as  accidental  con- 
tact of  the  wrist  of  a  gardener  in  Kew  with  a 
young  plant  produced  such  symptoms  that  for  five 
minutes  the  man  was  thought  to  be  dead.  (P.  J., 
April,  1872,  863.) 

The  roots  of  the  Jatropha  cardiophylla,  Muell. 
Arg.,  are  largely  employed  in  Southern  Arizona 
and  Mexico  for  tanning  purposes.  According  to 
the  analysis  of  Josiah  C.  Peacock  they  contain, 
when  thoroughly  dried,  over  5  per  cent,  of  tannic 
acid.      (A.  J.  P.,  1900,  432.) 

Barium  Chloride.  Barii  Chloridum.  V.  S. 
1870.  Chlorure  de  Bar  yum,  Fr.  Chlorbarium, 
Chlorbaryum,  G.  BaCl2.2H20.— "  Take  of  Carbo- 
nate of  Barium,  in  small  pieces,  Muriatic  Acid, 
each,  four  troyounces  ;  Water  a  pint.  Mix  the 
Acid  with  the  Water,  and  gradually  add  the 
Carbonate  of  Barium.  Towards  the  close  of  the 
effervescence  apply  a  gentle  heat,  and  when  chemi- 
cal action  has  ceased,  filter  the  liquor,  and  evapo- 
rate so  that  crystals  may  form  when  it  cools."  U. 
8.  1870.  Another  plan  is  that  which  procures  it 
from  the  sulphate,  as  directed  in  the  old 
Edinburgh  Pharmacopoeia.  In  this  the  sulphate, 
previously  ignited  and  powdered,  is  mixed  with 
charcoal  and  exposed  to  a  low  white  heat,  by  which 
its  constituents  are  deoxidized,  and  barium  sul- 
phide produced,  the  oxygen  escaping  in  combina- 
tion with  the  carbon  as  carbon  dioxide.  The 
barium  sulphide,  after  having  been  dissolved  in 
water,  is  decomposed  by  the  addition  of  hydro- 
chloric acid,  hydrogen  sulphide  being  evolved, 
and    barium    chloride    formed    in    solution,    from 


which,  in  the  usual  manner,  the  solid  salt  is  ob- 
tained.   The  reactions  for  these  two  processes  are: 
BaCOa  +  2HC1  =  BaCl2  +  H20  +  C02 
BaSO*  +  C4  =  BaS  +  4CO 
BaS  +  2HC1  =  BaCl2  +  H2S 
Of    these    processes,    that    in    which    the    native 
carbonate   is  used  is  the  simplest  and  most  con- 
venient;   but    the    carbonate    is    comparatively    a 
rare  mineral,  and,  as  the  sulphate  in  fine  powder 
is  a   cheap   article  of   commerce   under   the   name 
of    blane    fixe-,    or    permanent     ichite,    and    the 
most   abundant   ore   is   also   the    native   sulphate 
(barytes),  this  compound  is  almost  always  used 
for    obtaining    barium    chloride    and    the    other 
barium  salts. 

Barium  chloride  is  a  permanent  white  salt,  pos- 
sessing a  bitter  and  disagreeable  taste.  It  crystal- 
lizes in  rhombic  tables  with  bevelled  edges.  It 
dissolves  in  about  two  and  a  half  times  its  weight 
of  cold  water,  and  in  a  little  more  than  its  own 
weight  at  106°  C.  (222.8°  F.),  the  boiling  point  of 
a  saturated  solution.  It  is  scarcely  soluble  in 
absolute  alcohol,  but  dissolves  in  rectified  spirit. 
Alcohol  impregnated  with  it  burns  with  a  greeni-h 
flame.  When  exposed  to  heat,  it  decrepitates  and 
loses  its  water  of  crystallization,  and  at  a  red 
heat  fuses.  It  is  decomposed  by  the  sulphates, 
oxalates  and  tartrates,  and  the  alkaline  phos- 
phates, borates,  and  carbonates;  also  by  silver 
nitrate,  mercurous  salts,  and  lead  acetate.  When 
pure  it  doe6  not  deliquesce.  Its  solution  is  not 
affected  by  ammonia,  which  proves  the  absence  of 
aluminum  and  ferric  oxide,  or  by  hydrogen  sul- 
phide, which  shows  that  neither  copper  nor  lead  is 
present. 

After  the  whole  of  the  barium  has  been  precipi- 
tated by  an  excess  of  sulphuric  acid,  the  super- 
natant liquid  is  shown  to  be  free  from  lime  by  the 
non-action  of  sodium  carbonate.  If  strontium  be 
present,  an  alcoholic  solution  of  the  salt  will  burn 
with  a  red  flame. 

Medicinal  Properties. — Rabuteau  found  that 
the  intravenous  injection  of  barium  chloride  pro- 
duced in  the  dog  a  sudden  cry,  convulsions,  and 
death,  with  remarkable  fibrillary  muscular  con- 
tractions, continuing  after  death.  Laborde  (B. 
A.  M.,  July,  1891)  has  shown  that  when  the 
chloride  is  very  slowly  injected,  the  heart  beats 
become  slower,  the  pupils  dilate,  the  animal 
shrieks,  and  death  occurs  from  centric  arrest  of 
the  respiration,  the  blood  and  the  muscles,  after 
death,  remaining  of  a  bright  red  color.  Given 
by  the  mouth,  it  produced  in  the  dog  vomiting, 
choleraic  diarrhoea,  paresis,  collapse,  and  death. 
After  small  doses,  barium  has  been  found  by 
Krahmcr  and  by  J.  Neumann  in.  the  liver,  kidney, 
spleen,  lungs,  and  nerve  centres,  and  especially 
abundant  in  the  bones.  (A.  G.  P.,  Bd.  xxxvi.) 
In  a  case  reported  by  Ogier  and  Socquet  (An- 
nates d'Hygiene  Publ.,  May,  1891)  death  fol- 
lowed in  five  hours  the  ingestion  of  three  hundred 
grains  (19.4  Gm.).  Bardet  (S.  M.,  Dec.  1891) 
reports  recovery  after  sixty  grains  (3.9  Gm. ). 
Barium  chloride  has  been  employed  in  sclerosis 
of  the  nerve  centres,  but  is  of  no  value.  It  may 
prove  to  be  a  useful  heart  stimulant,  since  it  is 
asserted  by  Lauder  Brunton,  confirmed  by  H. 
A.  Hare,  that  in  small  doses  it  is  a  rapidly  acting 
stimulant  to  the  heart,  steadying  its  rhythm  and 
increasing  the  volume  and  force  of  the  blood 
thrown  out  by  the  systole.  '  (Pract.,  June,  1S89.) 
Liquor  Barii  Chloridi,  U.  S.  1870  (a  troyounce 
of  barium  chloride  in  three  fluidounces  of  water) 
is  given  in  five  minim    (0.3  Cc.)    doses. 
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Barium  Dioxide.  Barii  Dioxidum.  U.  S.  1890. 
Barium  Peroxide.  BaC>2  =  168.16. — "  Commercial, 
anhydrous  Barium  Dioxide.  It  should  be  kept  in 
well-closed  vessels."     U.  S.  1890. 

It  is  used  solely  for  making  hydrogen  dioxide. 
Barium  forms  two  oxides,  BaO  and  BaO^;  the 
former  is  produced  by  the  action  of  oxygen  or 
dry  air  on  barium.  Barium  dioxide,  BaOa,  is 
made  by  heating  barium  oxide  to  about  450°  C, 
when  it  takes  up  another  atom  of  oxygen.  It 
is  "  a  heavy,  grayish-white,  or  pale  yellowish- 
white,  amorphous,  coarse  powder,  odorless  and 
tasteless.  When  exposed  to  the  air,  it  slowly 
attracts  moisture  and  carbon  dioxide,  and  is 
gradually  decomposed.  Almost  insoluble  in  cold 
Mater,  with  which,  however,  it  forms  a  definite 
hydrate,  and  to  which  it  imparts  ■  decidedly  alka- 
line reaction.  Hydrochloric,  phosphoric,  and  most 
other  mineral  adds  decompose  it,  producing  the 
corresponding  barium  salts,  and  hydrogen  dioxide, 
which  remains  in  solution  for  ■  considerable  time, 
if  the  reaction  has  taken  place  in  the  cold,  and 
an  excess  of  the  acid  is  present.  When  heated  to 
a  bright  reel  heat,  Barium  Dioxide  fuses,  loses 
n,  and  i  reduced  to  barium  oxide.  Barium 
Dioxide  should  be  dissolved  by  diluted  hydro- 
chloric or  phosphoric  acid  without  leaving  more 
than  a  ti.  due.     it  2.11  Om.  of  Barium 

Dioxide  be  dissolved,  aa   completely   as   po 
in   ice-cold   water  to  the  volu  with 

the  aid  of  7..".  Cc.  of  phosphoric  acid,  and  .'>  (>. 
of  this  solution    (corresponding  to  0.42 
the  Dioxide)  be  measured  ofl  Kould 

require  nol   less  than  40  Cc.  ol  decinormal   p 
simn  permanganate  volumetric  solution  to  impart 
to  the  liquid  a   permanent    pink   tint,  correspond 
I  ban  90  pei   cent .  of  pure  Bai  ium 
Dioxide  (each  Cc.  of  the  volumetric  solution  indi- 
cating 2  per  cent,  of  the  lattei  !.'"     U.  67.  iv 

Barium  dioxide  is  not  used  medicinally. 

Barium     Iodide.     Barii     lodidu 
llaryum.    l'r.       Jodbariu  [§. — Tin*. 

pound   may   be  formed   by   double  ition, 

[ding  native  barium  carbonate  in  powder  to  s 
boiling  solution  of  ferrous  iodide.  M.  Henry.  Jr., 
obtained  it  by  decomposing  ■  solution  of  barium 
sulphide  by  ■  ooncentrati  lolntion  of 

iodine.     Sulphur  is   precipitated,   which   is 
rated   by  lill  rat  ion.  and   barium   iodide   formed   in 
solution,    from    which    it    is   obtained    in    1 1n- 
state  by  rapid  evaporation  to  dryness.     Barium 
iodide    crystallises    in    small,    coli 
which  deliquesce  slightly,  and  are  very  soluble  in 
water.     The  solut  ion   pi  omptly  un 
position  on  exposure  to  the  air.  barium  carl" 
being    precipitated,    and    iodine    set    free,    which 
colors   the   solution.      It    has   been    used    with 
vantage  by  Jahn  and   Lugol,  as   an  alterative,   in 
scrofulous    affections    and    morbid    growths.      The 
dose  is  an  eighth  of  a  grain    (0.008  Gm.)    three 
times  a  dav,  graduallv  increased  to  three   grains 
(0.2  Gm.)/ 

Barium  Sulphate.  Barii  Sulphas.  BaS04. 
(See  Barium  Chloride.) — Barium  sulphate  is  a 
heavy,  lamellar,  brittle  mineral,  varying  in  sp.  gr. 
from  4.4  to  4.6.  It  is  generally  translucent,  but 
sometimes  transparent  or  opaque,  and  its  usual 
color  is  white  or  flesh-red.  When  crystallized,  it 
is  usually  in  very  fiat  rhombic  prisms.  Before  the 
blowpipe  it  strongly  decrepitates,  and  melts  into 
a  white  enamel,  which,  in  the  course  of  ten  or 
twelve  hours,  falls  to  powder.  It  is  thus  partially 
converted  into  barium  sulphide,  and.  if  applied  to 
the  tongue,  will  give  a  taste  like  that  of  putrid 


eggs,  from  the  formation  of  hydrogen  sulphide. 
This  salt,  on  account  of  its  great  insolubility,  is 
not  poisonous.  It  is,  however,  soluble  in  a  great 
excess  of  diluted  hydrochloric  acid.  ( Chem.  News, 
1871,  69.)  Ground  to  fine  powder  it  is  often 
mixed  with  white  lead,  but  impairs  the  quality  of 
that  pigment.  The  artificial  barium  sulphate, 
under  the  name  of  permanent  white  or  blanc 
fixi,  is  much  used  in  the  arts  as  a  water-color.  It 
is  made  from  both  the  native  sulphate  and  car- 
bonate. It  forms  a  dazzling  white  color,  unalter- 
able by  light,  heat,  air,  or  hydrogen  sulphide. 

Barringtonia.  Barringtonia  spcciosa. — The 
large  lndo-Malayan  tree,  Barringtonia  sjicciosa. 
Forst..  contains,  according  to  Maresuw.  :?.:{  per 
cent,  of  barringtonin,  a  colorless,  amorphous  glu- 
cosidc.  having  the  formula  Ci8H2£iOio.  and  1" 
ing  to  the  saponin  group.  It  is  said  to  be  an 
active  cardiac  poison,  (flf.  W.  P.,  xli.  1903,  pp. 
42:i.  486.) 

Bassora    (ialls    are    cultivated    in    Persia    and 
Asia    Minor,  and   are  exported  by  way  of  Smyrna 

for  tanning  purposes.    They  come  into  commerce 
ground  and  pressed  into  the  form  of  bricks.    They 
contain,  on  an  avenge,  27  per  cent,  of  tannin. 
Bassora   (ium.     Oarcmania   Hum.     Hog   Own. 

I  ruga  en  nth.      hulcra   (Sum. — This   BUbstanCt 

same  into  commerce  originally  from  the  neighbor- 
hood of  Bassora,  on  the  Gulf  of  Persia;    but    is 

often  found  mixed  with  gum  brought  from  other 
Countries,    and    is    said    to    he    the    product,    of    the 

almond  and  plum  trees,  it  js  jn  irregular  pieces, 
of  vai  never  very  large,  brown  <n  yellow, 

intermediate  in  the  degree  of  its  transparency 
between   gum   arable,  and    tragaennth,    inodi 

<.f  i  he  property  of  yield- 
ind  when  broken  under  the  teeth. 

But    a    small    portion    of    if    is    soluble    in    water. 

whether     hot     or    Cold.       The     remainder     swells     lip 

considerably,    though    less    than    tragacanth,    ami 

not.  like  that   substance,  form  a  gelatinous 

of  independent  granules  which 

little  cohesion.    The  soluble  portion  is  pure 

or     (iKiinn.    and.    according     to    Guerin, 

constitutes   11-  per  cent.    The  insoluble  portion 

■.,,:■     ...  lated    wit  h   a    small    pro- 
port  ion  of  saline  substances,  which  yield,  when  the 

jLMim   is  burnt,   ">.'i   per  cent,  of  ash.     Tim  gum 
is  employed  only  to  adulterate  tragacanth,  an 
this   purp'  .times  whitened    hy  means  of 

w  bite  lead. 

Batiator  Root. — The  root  of  the  1  <■ i  nonta 
nigritiana,  Oliver  and  Hiern.  (Fam.  Com  post- 
:<  widely  distributed  plant  of  West  Africa,  is 
said  to  be  largely  used  in  8en< 
emetic,  and  anti-dysenteric,  resembling  i 
somewhat  in  its  therapeutic  application, 
plant  is  a  composite  which  climbs  to  the  height 
of  a  foot  and  a  half,  and  yields  a  root  com- 
posed  of  numerous  fihres  from  twenty  to  thirty 
centimeters  long,  slender  and  grayish  yellow  ex- 
ternally, a  number  of  which  are  united  to  form 
an  irregular  knotty  rhizome,  unequally  spherical 
at  the  neck  or  crown,  and  covered  at  this  point 
with  silky  hairs.  The  active  constituent  is  a  glu- 
coside,  vernonin,  C10H24O7.  (Heckel  and  Schlag- 
deuhauffen,  A.  de  P.,  Aug.  1888.  See  also  Zeit. 
An.  Chem.,  1893,  p.  364.)  This  is  a  hygro- 
scopic whitish  powder,  forming  a  pale  yellow 
solution  with  water,  and  only  slightly  soluble  in 
ether  and  in  chloroform.  By  the  absorption  of  2 
molecules  of  water  it  is  split  into  a  resinous  body 
and  glucose.  Physiological  experiments  made 
upon  frogs  show  vernonin  to  be  a  cardiac  poison 
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comparable  to  digitalin,  but  about  twenty-four 
times  less  active;  it  is  also  said  to  act  as  a  para- 
lyzant to  the  motor  nerve  trunks.  (P.  J.,  June 
30,  1888.) 

Baume  Tranquille.  Balsamum  Tranquillans. 
This  is  a  preparation  of  some  note,  directed  by 
the  French  Codex,  and  consisting  essentially  of 
olive  oil  holding  in  solution  the  active  matters  of 
certain  narcotic  and  aromatic  plants.  According 
to  the  Codex  the  fresh  plants  (belladonna,  hen- 
bane, etc.)  are  boiled  with  the  oil  in  a  copper 
kettle  until  all  their  water  is  driven  off,  and  a 
gentle  heat  maintained  until  the  oil  acquires  a 
fine  green  color;  the  oil  is  then  expressed  and 
the  essential  oils  of  thyme,  rosemary,  peppermint, 
and  other  plants  are  added.  The  preparation  is 
used  externally  by  friction  as  an  anodyne  in 
local  pains,  but  especially  to  relieve  earache, 
a  few  drops  being  placed  in  the  ear  on  a  pledget 
of  cotton.  For  old  formula  see  J.  P.  C.,  Au- 
gust, 1862,  121.  An  improved  process  was  pro- 
posed by  W.  C.  Bakes.  (A.  J.  P.,  1862,  22.)  We 
have  still  further  modified  this,  and  the  formula 
is  as  follows.  Take  of  Alcoholic  Extracts  of  Bella- 
donna, Conium,  Hyoscyamus,  and  Stramonium, 
each  30  grains;  Aqueous  Extract  of  Opium,  12 
grains.  Soften  the  extracts  with  one  fluidounce 
of  Boiling  Water,  and  add  four  fluidounces  of 
Olive  Oil.  Digest  this  mixture  with  a  gentle  heat 
until  the  water  has  been  evaporated,  and  then 
strain  or  filter.  To  this  add  one  minim  of  each 
of  the  following  volatile  oils:  Sage,  Wormwood, 
Lavender,  Thyme,  Peppermint,  Rue.  It  should  be 
used  with  care. 

Baycuru  Root. — This  is  the  root  of  a  Brazilian 
plant,  probably  the  Statice  brasiliensis,  Boiss. 
(Fam.  Plumbaginea? ) ,  which  is  used  by  the  natives 
as  a  discutient  in  glandular  swellings  and  as 
an  astringent  gargle.  F.  A.  Dalpe  (.1.  J.  P., 
xiv.  361)  believes  that  he  has  found  in  it  an  alka- 
loid, baycurine,  besides  volatile  oil,  gum,  glucose, 
etc.  C.  Symes  found  in  it  12.5  per  cent,  of 
tannic  acid.     (Newer  Mat.  Med.,  51.) 

Bdellium. — Under  this  name  have  been  included 
various  gum  resins  having  little  or  nothing  in 
common.  The  commercial  Bdelliums  are  naturally 
divided  into  the  Indian  and  the  African,  but  E. 
M.  Holmes,  in  an  elaborate  study  (P.  </.,  lxi.), 
recognizes  five  commercial  varieties  of  African 
Bdellium, — namely,  1.  Perfumed  Bdellium,  which 
is  believed  to  be  collected  in  Northeastern 
Africa;  2.  African  Bdellium;  3.  Opaque  Bdel- 
lium; 4.  Hotai  Bdellium  from  the  Somaliland, 
and  5.  Non-aromatic  acrid  gum  resin.  Per- 
fumed Bdellium,  or  Habaghadi,  closely  resembles 
in  appearance  Somali  myrrh,  but  has  a  less  bitter, 
more  acrid  and  peculiar  taste  which  distinguishes 
it  at  once  from  myrrh.  African  Bdellium,  proper, 
occurs  in  hard,  roundish  pieces,  of  a  pale  to  dark 
grayish-brown  color  with  a  resinous  unstreaked 
fracture,  dotted  with  glistening  points.  The  odor 
is  said  to  recall  that  of  cedar  pencils;  the  taste 
is  slightly  acrid  but  not  bitter.  Opaque  Bdellium 
is  of  a  pale  brown  color  and  has  a  bitter,  slightly 
acrid  taste  and  cedar-like  odor;  it  occurs  in 
tough,  roundish  pieces  about  an  inch  to  an  inch 
and  a  half  in  diameter.  Hotai  Resin  resembles 
opaque  bdellium,  but  is  distinguished  by  its  lack 
of  odor,  its  slightly  soapy  taste,  and  its  brittle- 
ness.  These  four  bdelliums  of  Holmes  are  for  the 
most  part  collected  in  Somaliland.  They  are  the 
product  of  different  species  of  Commiphora,  small 
trees  or  large  shrubs  which  suggest  in  appearance 
the  English  hawthorn.    The  species  are  by  Holmes 
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divided  into  four  groups.  (See  P.  J.,  lxxii.) 
According  to  A.  Engler,  the  resin  of  Commiphora 
roxburghiana  (Stocks),  Engl.,  is  the  commercial 
Gugul,  or  India  Bdellium,  which  is  employed  in 
the  East  Indies  as  a  remedy  for  leprosy,  rheuma- 
tism, and  syphilis.  Bdellium  sometimes  comes 
mixed  with  gum  arabic  and  gum  Senegal.  It  is 
either  in  small  roundish  pieces,  of  a  reddish  color, 
semi-transparent,  and  brittle,  with  a  wax-like 
fracture,  or  in  large  irregular  lumps,  of  a  dark 
brownish-red  color,  less  transparent,  somewhat 
tenacious,  and  adhering  to  the  teeth  when  chewed. 
It  has  an  odor  and  taste  like  that  of  myrrh,  but 
weaker.  It  is  infusible  and  inflammable,  diffusing 
while  it  burns  a  balsamic  odor.  According  to 
Pelletier,  it  consists  of  59  per  cent,  of  resin,  9.2 
of  gum,  30.6  of  bassorin,  and  1.2  of  volatile  oil, 
including  loss.  In  medicinal  properties  it  is  analo- 
gous to  myrrh,  and  was  formerly  used  for  the 
same  purposes.  In  Europe  it  is  still  occasionally 
employed  in  plasters.  The  dose  is  from  ten  to 
forty  grains  (0.65-2.6  Gm.). 

Bebeeru  Bark. — yectandrm  Cortex,  Br.  1885, 
is  the  dried  bark  of  Nectandra  Rodiosi,  Hook. 
(N.  Rodiei,  Schomb.)  (Fam.  Lauracere).  The 
bebeeru,  bibiru  or  sipiri,  as  it  has  been  in- 
differently named,  is  a  tree  sixty  feet  or  more  in 
height,  growing  in  Guiana  and  the  neighboring 
regions  of  South  America,  and  yielding  the  wood 
known  as  greenheart. 

The  bark  occurs  in  large,  flat,  heavy  pieces, 
from  one  to  two  feet  long,  from  two  to  six  inches 
broad,  and  three  or  four  lines  thick,  with  a 
rough  and  somewhat  fibrous  fracture,  of  a  grayish- 
brown  color  on  its  outer  surface  and  a  dark  cin- 
namon color  on  the  inner.  It  has  an  intensely 
bitter,  somewhat  astringent  taste.  On  micro- 
scopical examination  it  is  seen  to  be  composed 
chiefly  of  very  thick-walled  parenchymatous  cells. 
The  inner  liber  contains  peculiar  short,  sharp- 
pointed,  saw-shaped  liber  cells.  Within  the  cells 
dark  brown  masses  (colored  greenish  black  by 
ferrous  sulphate)  may  be  seen.  Analyzed  by 
Maclagan  of  Edinburgh,  it  was  found  to  contain 
tannic  acid  of  the  kind  that  precipitates  the  salts 
of  iron  green,  resin,  gum,  sugar,  albumen,  fibrin, 
various  salts,  and  two  peculiar  alkaloids,  named 
respectively  bebeerine,  C18H21NO3,  and  sipirine, 
the  former  soluble  and  the  latter  insoluble  in  ether. 
In  the  seeds,  besides  the  foregoing  principles, 
Maclagan  found  53  per  cent,  of  starch,  and  a 
peculiar  white,  crystalline,  volatile  acid,  which 
he  named  bebeeric  acid.  The  alkaloids  are  ex- 
tracted together  from  the  bark,  in  the  form  of 
impure  sulphates,  by  a  process  similar  to  that 
for  preparing  quinine  sulphate.  This  preparation 
is  known  as  the  commercial  bebeerine  sulphate. 
The  official  process  of  the  Br.  Pharmacopoeia  of 
1885  also  yielded  an  impure  alkaloid.  The  alka- 
loid was  obtained  pure  by  Maclagan  and  Tilley 
by  the  following  process:  The  impure  sul- 
phate is  dissolved  in  water  and  precipitated  by 
ammonia.  The  precipitate,  mixed  with  an  equaJ 
weight  of  recently  precipitated  lead  oxide,  and 
dried,  is  treated  with  absolute  alcohol,  which, 
being  evaporated,  leaves  the  two  alkaloids  in  the 
form  of  a  translucent  resinoid  mass.  The  bebeerine 
is  separated  by  means  of  ether,  which  yields  it  by 
evaporation.  Another  process  is  to  dissolve  the 
precipitate  obtained  by  ammonia,  previously 
washed,  in  diluted  acetic  acid,  add  lead  a-cetate, 
precipitate  by  potassium  hydroxide,  exhaust  the 
precipitate  by  strong  ether,  evaporate  the  solution 
until     syrupy,     dissolve     the     residue     in    aoso- 
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lute  alcohol,  and  pour  the  solution  gradually  into 
water.  A  flocculent  deposit  is  formed,  which  when 
washed  and  dried,  is  the  alkaloid  in  question. 
Fllickiger  found  the  commercial  article  to  yield 
a  very  trifling  amount,  less  than  25  per  cent, 
of  the  pure  alkaloid.  It  is  in  dark  brown  trans- 
lucent scales,  yellow  when  reduced  to  powder, 
of  a  strongly  bitter  taste,  and  soluble  in  water 
and  alcohol.  According  to  Fluckiger  (P.  J., 
xi.  193,  1869),  pure  bebeerine  is  a  white,  amor- 
phous powder,  whose  concentrated  aqueous  solu- 
tion is  not  precipitated  by  tartar  emetic,  but 
affords  abundant  white  precipitates  with  sodium 
phosphate,  potassium  nitrate,  iodide,  or  iodohy- 
drargyrate,  mercuric  chloride,  potassium  plat- 
ino-cyanide,  and  nitric  or  iodic  acid.  Its  acetate 
yields  yellow  amorphous  precipitates  with  potas- 
sium ferrocyanide,  or  potassium  ferricyanide, 
potassium  chromatc,  potassium  dichromate,  and 
platinum  dichloride.  1).  B.  Dott  has  confirmed  the 
results  of  Blflckigrll  examination,  although  he 
found  a  larger  percentage  of  alkaloids  than  the 
latter  did.  Owing  to  the  difficulty  of  obtaining 
the  alkaloids  in  crystals,  it  was  almost  impos- 
sible to  ascertain  the  quantitv  present.  (  )'.  li. 
P.,  1881,  442;  18s">.  4200  Hel>cerinc  was 
asserted  by  Walz  in  1860  to  be  identical  with 
bu&ine,  obtained    from    Jiu.rw  Tliis 

statement  was  confirmed  l>y  Flficldger,  who  proved 

that  ;  is  identical   with  Inith  of  the  above 

principles.  ( /'.  ./..  .\i.  1870,  192.1  The  alka- 
loid dried  at  100°  ('.  (212°  ¥.)  has  the  formula 
CuHttNQfti  (l'alcn  gives  C19H21NO3  as  llic 
formula. ) 

By  treating  the  mixed  alkaloids  obtained  from 
the  wood  with  chloroform,  Douglas  Maclagan 
and  Arthur  Gamgee  have  separated  an  alkaloid. 
ncctandrine.  It  i*  a  white  powder,  amorphous, 
and  intensely  hitter.  It  differs  from  bebccrira 
in  being  niueh  less  soluhle  in  ethet.  and. 
when  treated  with  strong  sulphuric  acid  and  man- 
ganese dioxide,  in  giving  rise  to  a  magnificent 
f;reen,  slowly  onilng  into  a  beautiful  violet,  ami. 
astly.  in  having  a  higher  molecular  weight,  its 
formula  being  CaoHroN*^-  After  separating  ncc- 
tandrine  from  the  mixed  bases,  the  authors  suc- 
ceeded in  extracting  another  alkaloid,  different 
from  bebeerine,  much  more  soluhle  in  water  than 
ncctandrinc.  hut  insoluble  in  chloroform.  (,4.  J. 
P..   1869,  453.) 

Neotandra  is  tonic,  somewhat  astringent,  and 
febrifuge,  n  ambling  cinchona  in  its  virtues, 
though  much  inferior,  at  bast  in  antiperiodic 
power.  It  has  generally  heen  employed  in  the 
form  of  the  impure  bebeerine  sulphate,  and 
times  with  great  asserted  BUOOeM,  in  the  treat- 
ment of  intermittent  and  remittent  fevers.  Rodie 
recommended  it  as  early  as  1834;  but  later  expe- 
rience shows  that,  though  frequently  successful, 
it  often  fails,  and  cannot  be  relied  oh  as  a  sub- 
stitute for  quinine.  From  twenty  grains  to  a 
drachm    (1.3-3.9  Gm.)    may  be  given  between   the 

garoxysms,  in  doses  of  two  grains  (0.13  Gra.). 
tebeerine  sulphate  has  been  given  in  dysmenor' 
rhoBa,  menorrhagia,  and  leucorrhaea,  and  in  blen- 
norrhceal  discharges.  The  dose  is  from  two  to 
fivfi  grains    (0.13^0.32  Gm.). 

Bedeguar.  Fungus  Rosarum. — An  excrescence 
upon  the  stceetbrier  or  eglantine,  and  other  species 
of  Rosa,  produced  by  the  puncture  of  insects,  espe- 
cially by  one  or  more  species  of  Cynips.  It  is  of 
irregular  shape,  usually  roundish,  about  an  inch 
in  diameter,  with  numerous  cells  containing  larvae. 
It  is  nearly  odorless,  of  slightly  astringent  taste, 


and  was  formerly  considered  a  diuretic  and  anthel- 
mintic. Dose,  from  ten  to  forty  grains  (0.65- 
2.6  Gm.). 

Benzacetin.     Acet-amido-ethyl   Salicylic  Acid. 
(    OCjHe 
CgHa-j    NH.COCH3. — This  occurs  in  colorless  crys- 

(  COOH 
tals,  melting  at  205°  C.  (401°  F.),  sparingly 
soluble  in  water.  It  has  been  recommended  by 
Frank  as  an  analgesic  in  migraine  and  other  forms 
of  neuralgia,  and  as  a  sedative  in  nervous  excite- 
ment. It  has  been  used  with  alleged  excellent 
results  in  conjunction  with  caffeine,  ten  parts  to 
one.  Dose,  from  eight  to  fifteen  grains  (0.5-1.0 
Gm.)  two  or  three  times  a  day,  or  repeated  in  an 
hour  for  relief. 

Benzanilide.  —  Phenylbcnzamidc,  CelleNH  (C7 
HbO),  is  closely  related  to  acetanilide,  containing 
the  benzoyl  radical  C7H5O  instead  of  the  acetyl 
radical  C*H«0.  White,  crystalline,  odorless  pow- 
der melting  at  163°  (J.  ('325.4°  F.I,  practically 
insoluhlc  in  water  but  soluble  in  alcohol.  This 
suhstanec  has  been  recommended  by  (aim  as  an 
antipyretic  in  diseases  of  children  in  doses  of  from 
one  and  a  half  to  three  grains  (0.096  to  0.2  Gm.) 
for  children  one  to  three  years  of  age,  and  three  to 
six  grains  mi. 2  to  (1.4  Gm.)  when  from  four  to  eight 
old.  Forty-five  grains  (3  (Jm.)  can  be  given 
to   the   adult  Without   injury.      It    has   heen    little 

■ni. 

Benzo-lodo-Hydrine. —  Prepared     by     mixing 
//    todidt    and    tpichtorkydrin.      It    forms    a 

brawn,  tatty  mace,  soluble  in  ether,  alcohol,  and 

petroleum  oils,  insoluhlc  in  glycerin.  It  is  decoin- 
.  at  100°  C.  (212°  F.),  with  separation  of 
iodine.  For  dispensing,  it  is  usually  mixed  with 
powdered  sugar,  so  that  the  mixture  contains  81 
DM  cent,  of  In-nzo  iodo-hydrine,  and  a  teaspoonful 
is  about  the  equivalent  of  sixteen  grains  of  potas- 
sium iodide,  It  is  used  as  a  substitute  for  potas- 
sium iodide.  because  of  its  freedom  from  irritating 
propnrtid  ami  from  tendency  to  produce  iodic 
poisoning. 

Benzo-Naphthol.  Benzoyl  -Naphthol.  ft-Suph- 
thyl  Beiunat*.  CioHr<0(GrHgO). — A  compound  of 
/9-naphthol  and  benzoic  acid,  made  by  the  action  of 
benzoyl  chloride  upon  /3-naphthol.  It  is  a  whitish 
crystalline  powder,  without  taste  or  odor,  melting 
at  110*  ('.  (230°  F. ).  It  occurs  in  microscopical 
la,  almost  odorless  and  tasteless,  nearly  in- 
soluble in  water  at  ordinary  temperatures,  more 
soluble  in  alcohol,  with  solubility  rising  rapidly 
with  the  temperature,  but  most  soluble  in  chloro- 
form. "A  hot  alcoholic  solution  should  not.  ghra 
any  cherry  red  coloration  when  an  equal  volume 
of  nitric  acid  and  a  few  drops  of  mercuric  nitrate 
solution  are  added,  which  would  indicate  the 
presence  of  free  /3-naphthol."  This  substance, 
which  was  proposed  by  Yvon  and  Berlioz  (J'racl., 
Dec.  1891)  as  especially  efficacious  as  an  intestinal 
antiseptic,  has  been  reported  upon  by  Gilbert  (H. 
M.,  May,  1892),  who  affirms  that  it  is  of  little 
value  in  gastrio  fermentation,  but  very  valuable 
in  intestinal  fermentation.  It  is  probably  slowly 
broken  up  in  the  intestines  into  benzoic  acid  and 
naphthol,  and  the  experiments  made  by  Ewald  (B. 
K.  W.,  1892)  indicate  that  it  has  a  positive  in- 
fluence upon  intestinal  fermentation,  a  conclu- 
sion confirmed  by  various  French  clinicians.  It 
appears  to  be  free  from  irritant  properties,  and 
to  be  a  very  useful  remedy  in  chronic  diarrhoea; 
also  in  senile  pruritus  dependent  upon  intestinal 
indigestion.  It  is  best  administered  in  small  doses 
of  from  four  to  eight  grains    (0.26-0.5  Gm.),  re- 
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peated  frequently,  in  capsule;  as  much  as  seventy- 
five  grains  (5  Gm.)  daily  may  be  given  to  an 
adult. 

Benzo=Phenoneid.  Tetra-methyl-diapsido-ben- 
zo-phenoid. — This  substance,  which  is  soluble  in 
100  parts  of  water,  has  been  proposed  by  Gale- 
zowski  as  a  non-irritant  and  efficient  germicide, 
and  as  a  local  application  in  ulcerative  diseases 
of  mucous  membranes  or  skin.     (L.  L.,  Jan.  1891.) 

Benzoin.  Benzoin  Benzoin  (L.),  Coulter.  Lin- 
dera  Benzoin,  Blume.  Laurus  Benzoin,  L.  (Fam. 
Lauracea:.)  Spicewood.  Spice-bush.  Fever-bush. 
Wild  Allspice.  Laurier  Benzoin,  Fr.  Benzoelor- 
beer,  G. — An  indigenous  shrub,  all  parts  of  which 
have  a  spicy,  agreeable  flavor,  strongest  in  the 
bark  and  berries.  By  warming  and  expression 
A.  W.  Miller  obtained  from  the  berries  50  per 
cent,  of  oily  material,  which,  on  distillation, 
yielded  about  2  per  cent,  of  volatile  oil.  The 
latter  had  a  sp.  gr.  of  0.850,  was  thin,  bright 
green,  of  a  warm  aromatic  taste,  and  a  fragrant 
odor.  J.  M.  Jones  found  it  to  be  of  the  cin- 
namyl  series.  (Proc.  A.  Ph.  A.,  xxvi.  772;  also 
A.  J.  P.,  xlv.  300;  xlvii.  246.)  The  small  branches 
are  said  to  be  employed  in  the  form  of  infusion 
or  decoction,  by  the  country  people,  as  a  vermi- 
fuge, and  an  agreeable  drink  in  low  fevers,  and 
the  bark  has  been  used  in  intermittents.  The 
berries,  dried  and  powdered,  were  sometimes  sub- 
stituted, during  the  Revolutionary  War,  for  all- 
spice. The  oil  is  feebly  aromatic.  (A.  J.  P.,  xlv. 
300;    Ibid.,  xlvii.  246.) 

Benzosol.  Benzoyl  Guaiacol.  Guaiacol  Ben- 
zoate. — A  colorless  crystalline  powder,  almost  free 
from  odor  and  taste.  It  melts  at  59°  C.  (138.2° 
F.).     It  is  prepared  from  guaiacol,  C6H4  I  OCH3, 

and  benzoyl  chloride,  or  benzoic  acid,  and  has  the 
formula  Ve^tl  qqqq  ti  (o\  ^he  compound  is 
insoluble  in  water,  soluble  with  difficulty  in  hot 
glacial  acetic  acid,  readily  so  in  chloroform,  ether, 
and  hot  alcohol.  In  the  digestive  tract,  it  soon 
splits  up  into  guaiacol  and  benzoic  acid;  this  de- 
composition occurs  partially  in  the  stomach,  but 
chiefly  in  the  small  intestine.  It  is  said  to  appear 
in  the  urine  as  guaiacol  and  benzoic  acid,  and 
their  derivatives. 

Benzosol  was  first  made  by  Bougartz,  and 
highly  commended  by  Walzer  and  Hughes  (D. 
M.  W.,  1891)  as  a  substitute  for  creosote  in 
phthisis,  and  has  been  used  fco  a  considerable 
extent  by  clinicians  as  an  intestinal  antiseptic 
in  intestinal  indigestion,  diarrhoea,  typhoid  fever, 
and  other  conditions.  It  has  also  been  used  suc- 
cessfully in  cystitis,  and  is  affirmed  by  Piato- 
kowski,  J.  Blake  White,  and  others  to  be  valuable 
in  the  treatment  of  diabetes.  Summerbrodt  has 
given  it  continuously  in  phthisis  with  excellent 
results  in  doses  of  twenty-four  grains  ( 1.6  Gm.)  a 
day,  and  it  is  probable  "that  larger  amounts  may 
be  safely  administered. 

Benzoyl=acetyl-peroxide.  Benzozone.  Aceto- 
zone. CeHsCO.O.O.CHaCO.— The  pure  peroxide 
forms  a  white  crystalline  mass  melting  at  36.6°  C. 
(98°  F.).  When  gradually  heated  it  slowly  de- 
composes and  evaporates;  if  suddenly  heated  it 
almost  instantly  decomposes  and  in  a  tightly- 
stoppered  bottle  an  explosion  will  follow.  Grind- 
ing, compressing,  or  pounding  the  undiluted  sub- 
stance will  often  bring  about  the  same  result.  In 
crystalline  form,  the  substance  is  soluble  in  oils  to 
the  extent  of  about  5  per  cent.,  slightly  soluble  in 
alcohol,  moderately  soluble  in  ether,  chloroform, 


and  carbon  tetrachloride,  although  gradually  de- 
composed by  all  the  solvents  with  the  exception  of 
neutral  petroleum  oils.  It  is  decomposed  by  con- 
tact with  alkaloids  and  organic  matter  of  all 
kinds.  It  is  slowly  hydrolyzed  and  decomposed  by 
water.  Acetozone  of  the  markets  is  benzoyl-acetyl- 
peroxide  diluted  with  a  neutral  drying  powder  so 
that  50  per  cent,  of  the  pure  article  is  represented. 
Benzoyl-acetyl-peroxide  is  moderately  soluble  in 
water  so  that  fifteen  grains  of  it  may  be  dissolved 
in  one-half  gallon  of  boiled  or  distilled  water, 
and  the  solution  should  be  used  within  thirty-six 
hours  after  it  is  made.  If  the  commercial  drug 
be  employed  thirty  grains  may  be  used  in  the 
half  gallon;  the  solution  should  be  allowed  to 
settle  and  be  decanted  without  filtration. 

Benzoyl-acetyl-peroxide  is  a  very  active  germi- 
cide. Experiments  in  the  laboratories  of  the 
United  States  government  in  the  Philippines  show 
that  1  part  of  the  hydrolized  substance  to  177  of 
water,  and  containing  only  0.05  per  cent,  of  active 
oxygen,  destroys  all  germs,  including  spores,  al- 
most instantly,  and  even  at  a  dilution  of  1  in  3000. 
vegetating  germs,  as  a  rule,  are  killed  within  one 
minute,  but  the  spores  require  an  appreciable 
time.  On  comparing  these  results  with  similar 
ones  with  hydrogen  dioxide,  1  in  1000,  and  phenol 
5  per  cent.,  it  was  shown  that  hydrogen  dioxide, 
although  it  contained  ten  times  as  much  active 
oxygen  as  the  solution  of  benzoyl-acetyl-dioxide, 
was  by  no  means  as  effective,  and  the  same  may 
be  said  of  phenol. 

It  was  further  shown  that  1  part  in  1000  abso- 
lutely destroys  and  that  1  in  30,000  distinctly 
inhibits  the  growth  of  the  comma  bacillus.  In  the 
experiments  of  Ferer  and  Xovy  (Am.  Chem.  J., 
vol.  xxvii.,  No.  3,  March,  1902).  one  drachm  (3.9 
Gm. )  of  it  a  day,  for  weeks,  given  a  dog  weigh- 
ing eight  kilos,  produced  no  sensible  effect. 
Charles  L.  Bliss  has  shown  that  the  peroxide  is 
eliminated  in  the  form  of  hippuric  acid.  In  in- 
ternal medicine  benzoyl-acetyl-peroxide  has  been 
used  in  the  United  States  hospitals  with  most  ex- 
cellent results  in  the  treatment  of  cholera,  given 
in  double  capsules  in  doses  of  from  three  to  five 
grains  ( 0.2-0.32  Gm. )  every  two  to  four  hours.  It 
was  found  that  when  the  stomach  was  full  at  the 
time  of  administration  vomiting  frequently  oc- 
curred, probably  being  due  to  the  decomposition  of 
the  peroxide  by  the  organic  matter  present,  since 
no  irritation  was  produced  when  the  stomach  was 
empty.  Benzoyl-acetyl-peroxide  has  been  em- 
ployed primarily  by  Wasdin,  and  subsequently  by 
Harris  and  others  '(T.  G.,  1902-1903),  in  typhoid 
fever  with  alleged  most  extraordinary  results  in 
the  reduction  of  the  local  and  general  symptoms, 
— one  hundred  and  thirty  to  two  hundred  and  ten 
grains  (8.3-13.6  Gm.)  being  administered  in  the 
twenty-four  hours.  Acetozone  has  also  been  em- 
ployed locally  as  a  germicide  with  excellent  results 
in  gonorrhoea,  malignant  cedema,  tinea  tonsurans, 
infected  ulcers,  and  similar  affections.  In  surgical 
cases  acetozone  may  be  applied  directly  to  the 
wound.  When  used  as  an  intestinal  antiseptic  in 
typhoid  fever  or  in  conditions  similar  to  those 
resulting  from  this  disease,  a  1  in  1000  solution 
should  be  freshly  prepared  each  day,  and  admin- 
istered almost  ad  libitum. 

Benzoyl  Ecgonine. — This  substance  is  made 
by  heating  cocaine  in  aqueous  solution  to  decom- 
position. For  details,  see  Paul,  P.  J.,  Oct.  17, 
1885,  March  27,  1886;  also,  Skraup,  Sitzungsb. 
Wiener  Akad.,  1S85.  The  reaction  consists  in  the 
substitution  in  cocaine  [CiefCHaJHisNO*]  of  an 
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atom  of  hydrogen  (H)  for  the  methyl  group 
(CH3).  There  results  Ci6  ( H )  .Hi8N04  or  C9H14 
(C7H60)N03  =  benzoyl  ecgonine;  while  CHjjOH 
(methyl  alcohol)  is  formed  at  the  same  time.  M. 
R.  Stockman  («/.  A.  P.,  vol.  xxi.)  finds  that  it 
acts  like  caffeine,  but  less  powerfully.  It  does  not 
paralyze  the  sensory  nerves. 

Benzoyl-Eugenol. — Benzeugenol,  CioHn  (C7H5 
0)02,  occurs  in  colorless  prisms  or  crystals,  melt- 
ing at  70.5°  C.  (158.9°  F.),  soluble  in  alcohol, 
ether,  and  chloroform,  insoluble  in  water.  It  is 
similar  in  its  properties  and  medicinal  MM  to 
cinnamyl-eugcnol,  C19H18O3.  Both  are  used  as  an- 
tiseptics and  in  the  treatment  of  tuberculosis. 

Benzoyl  Tropeine,  QuHioNOb  +•  2H2(>.  la 
formed  by  heating  tropine  with  benzoic  and  dilute 
hydrochloric  acids  to  100°  C.  (212°  F.).  when  the 
benzoyl  radical.  CrHgO,  derived  from  benzoic  acid. 
('elleCO.OH,  replaces  a  hydrogen  atom  of  the  tro- 
pine, (.'8lli5NO.  and  C8'h14  ( (  7HsO)  NO  is  pro- 
duced. It  forms  silky  needles,  fusing  at  58°  C. 
(136.4*  P.).  When  deprived  of  water,  t ho  anhy- 
drous base  fuses  at  from  4  1°  to  42°  C.  (106.8s  fo 
107.0°  F. ).  and  can  be  lublimed  without  decom- 
position. It  has  a  strong  basic  reaction,  and  its 
salts  are  not  very  soluble. 

Filchne  (li.  h.  H\.  \ii.  L887)  baa  fond  that 
benzoyl  tropeine  is  a  powerful  local  anesthetic, 
also  affecting  the  pupil  and  aeeommodation  like 
other  tropeinee.  lb-  also  found  other  benzoyl 
compounds  to  lie  local  anaesthetics,  benzoyl  methyl- 

trinei tonnll.innine    being    the    mo-t    powerful. 
zoyl  quinine  next,  bflnopyl  tnorjihinr  the  leaet. 

Berberis. — This  genus  belonging  1<>  the  natural 
order     Berberidacee)     oompriaea     various     shrubs 

having  ■  yellow  inner  bark  and  wood,  probably 
most  of  which  are  more  or  less  medicinal.  The 
bark  of  the  root  of  li.  tuhinris,  l...  w.is  formerly 
included  in  the  secondary  li-t  of  the  U.  B.  I'har- 
macoprria,   under   the  naine  of   Berbert*.      B< 

aquifolium  is  official  in  Y.  s.  I'.  Btb  Bevietou 
(sec  page  816).    Berberia,  Br.  Add.,  i-  the  stem  of 

Berberis  ari.statn.  DC,  ■   plant   of  Norlhern    India. 
Lyiium,  or   aMW»  of  the  ancients,   highly  valued 

as  ■  looal  application  in  affection*  of  the  ejs 

eyelids,  and  used  for  various  other  purpo- 
supposed  to  Ix'  the  medicine  still  used  in  India  for 
the  same  affections,  under  the  name  of  rusot  Of 
rusuut.  According  to  Royle.  extracts  from  vari- 
ous species  of  berberis  enter  into  this  sub-lance, 
which,  combined  with  opium  and  alum,  is  much 
used  in  ophthalmia;  also  in  the  treatment  of 
intermittent,  remittent,  and  typhoid  /■ 
diarrhcra.  and  dyapepato.  (P.  •/.,  Dec  It 
Concent r<it(<l  solution  of  berbiris  [Liqmor  H<  r- 
beridis  Concent  rat  us.  Iir.  Add.)  may  be  given  in 
doses  of  one-half  to  one  iluidrachm  ( 1.8-3.75  Cc. )  ; 
the  tincture  (Tinetura  Berberidis,  Br.  Add.,  120 
gr.  in  a  pint  of  60  per  cent,  alcohol),  in  dos<  s  of 
half  to  one  fluidrachm  (1.8-3.75  Cc.).  Fluid- 
cxtractum  Berberidis  is  official   (see  page  529). 

Barberry.  Berberis  vulgaris.  Epinevinette, 
Vinettier,  Ecorce  de  Racine  de  Berbirides,  Fr. 
Fauerach,  Gemeiner  Sauerdorn,  Berberitze,  Berber- 
itzen-  (Saurach-)  Wurzelrinde,  G.  Berbero,  It., 
Sp.— This  is  a  native  of  Europe,  but  grows  wild 
in  waste  grounds  in  the  eastern  parts  of  New 
England,  and  is  sometimes  cultivated  in  gardens 
on  account  of  its  berries.  It  is  a  spreading  shrub, 
from  four  to  six  feet  or  more  in  height,  with 
thorny  branches,  a  light  gray  bark,  and  a  fine 
yellow  wood.  Under  the  name  of  Berberis  cana- 
densis, Pursh  described  an  American  plant,  which 
grows    in    hilly    districts,    from    the    borders    of 


Canada  to  the  Carolinas,  and  which  is  character- 
ized, according  to  Gray,  by  its  repandly-toothed 
leaves,  with  the  teeth  less  bristly-pointed,  by  its 
few- flowered  racemes,  its  petals  notched  at  the 
apex,  and  its  oval  berries.  By  Hooker,  however,  it 
is  considered  a  variety  of  B.  vulgaris,  from  which 
it  differs  only  in  the  points  mentioned.  By  Kegel 
it  is  referred  to  B.  sinensis,  Desf.,  of  China.  It  is 
from  one  to  three  feet  high. 

The  berries  of  B.  vulgaris,  which  grow  in  loose 
bunche.s,  are  oblong  and  of  a  red  color,  have  a 
grateful,  sour,  astringent  taste,  and  contain  malic 
and  citric  acids.  They  are  refrigerant,  astringent, 
and  antiscorbutic,  and  are  used  in  Europe,  in  the 
form  of  drink,  in  febrile  diseases  and  diarrhOMt, 
An  agreeable  syrup  is  prepared  from  the  juice, 
and  The  berries  are  sometimes  preserved  for  the 
table.  Granger  found  in  the  ripe  fruit,  freed  from 
stalks,  16.58  per  cent,  of  integuments  and  seeds, 
17.20  of  soluble  solid  constituents,  and  67.22  of 
water.  The  constituents  of  the  juice  in  100  parte  of 
fresh  berries  were  5.f>2  parts  of  malic  acid,  4.(i7  of 
sugar,  C.01  of  gum,  (i".lti  of  water,  and  0.00  of  salts 
of  potassium  and  calcium.  (A.  ./.  P.,  dan.  1,  1ST.'*, 
It.  1  The  rOOi  and  inner  bark  have  been  used  for 
dyeing  yellow.  The  bark  of  the  root  is  grayish  00 
the  outside,  yellow  within,  very  bitter,  and  stains 
the  saliva  when  chewed.  lirandes  found  in  100 
j.arts  of  the  root    0.03  of  hitter,  yellow  extractive 

( impure berberine),  1.56  of  brown  coloring  matter. 

I  gum.  0.20  of  starch,  0.10  of  eerin,  0.07  of 
stearin.    0.03    of   chlorophyll,   0.55    of   a   sub  re   In, 

of  lignin.  and   35.00  of  water. 
Ib-ssp   found    jn    berberia   root,   four   alkaloids   be- 
sides berhrrim  :    ihe  mother  liquor  from   berberine 
hydrochloride      when      precipitated      with      sodium 

hydroxide  yielded  to  ether  three  alkaloids,  a  fourth, 
which  js  amorphoua,  remaining  undissolved.    One 

of  the  alkaloids  in  the  ethereal  solution  crys- 
tallized from  alcohol  in  small  tabular  crystals, 
and  is  named  by  the  author  berbatnine.  It  has 
the  eomposit  ion  CuHtaNOg  -<-  2ll2<>.  (  Ber.  <i.  ('hem. 
Bcond  alkaloid  the  name  of 

i,.i  wit  <mt  linn  lias  been  applied.  It  can  be  ob 
tained    from    the    mother    liquor    from    which    the 

berberine  hydrochloride  has  been  separated.    The 

liquid  is  treated  with  sodium  hydroxide,  \vh<  11  I 
dark  colored  precipitate  is  thrown  down,  from 
which  ether  dissolves  oxyaea  nt  hine,  berbamine, 
and  an  unnamed  alkaloid,  while  another  brown 
-I  amorphous  base  remains  undissolved.  The 
ethereal  solution  is  treated  with  acetic  acid,  and 
the    resultant    acetate   decomposed    by    sodium    sul- 

.  when  oxyaeanthine  sulphate  is  precipitated, 
mine  remaining  in  solution.  On  decom- 
posing the  solution  of  oxyaeanthine  sulphate  with 
ammonia  the  free  alkaloid  is  precipitated  in 
flocks,  which,  after  diving  at  100°  C.  (212°  F.), 
melt  at  from  138°  to  150°  C.  (280.4°  to  302°  P.), 
but  when  crystallized  from  alcohol  or  ether  it  forms 
anhydrous  needles,  melting  at  from  208°  to  210°  C. 
(406.4°  to  410°  F.).  Its  formula  is  given  as  Ca9 
H2iN03.  It  is  readily  soluble  in  chloroform  and 
benzene,  but  only  sparingly  in  petroleum  spirit. 
(Allen,  Com.  Org.  Anal,  2d  ed.,  vol.  iii.,  part  2, 
466.)  Schmidt  and  Schilbach  have  made  some 
interesting  -studies  upon  the  salts  and  decomposi- 
tion products  of  berberine.  (See  A.  Pharm.,  1887, 
141  ;  J.  Chem.  8.,  1892,  641.) 

Barberry  is  in  small  doses  tonic,  in  larger  ones 
cathartic,  and  was  formerly  given  in  jaundice.  It 
is  a  gentle  tonic  and  laxative.  It  may  be  used  in 
the  form  of  decoction.  For  uses  of  B.  aguifolium, 
see  Berberis,  page  236. 
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The  alkaloid  berberine  is  probably  a  simple 
bitter  tonic,  although  antiperiodic  properties  have 
been  attributed  to  it,  and  T.  Lascarato  (La  Orece 
tnidicale,  1899,  No.  2)  affirms  that  it  has  a  spe- 
cific action  upon  the  spleen  which  renders  it  very 
valuable  in  the  treatment  of  malarial  splenic  en- 
largement, and  that  it  is  so  powerful  in  producing 
contraction  that  when  the  spleen  is  softened  large 
doses  may  produce  splenic  rupture,  with  fatal 
hemorrhage.  Dose,  three  to  five  grains  (0.2-0.3 
Gm.). 

Beta-Naphtholsulphonic  Acid.  Acidum  Beta- 
naphtholinsulphonicum.  CioHe  ( OH )  .SO3H. — Beta- 
naphtholinsulphonic  acid  occurs  in  white  pearly 
scales,  tinged  with  red.  It  is  readily  soluble  in 
water  and  alcohol,  and  appears  to  be  interesting 
to  the  physician  only  as  a  test  for  albumin  in  the 
urine.  According  to  E.  Riegler,  the  reaction  is  so 
delicate  that  it  will  make  plainly  visible  the  pres- 
ence of  one  part  of  albumin  in  forty  thousand  of 
water.  Albumoses  and  peptones  are  also  thrown 
down,  but  such  precipitates  disappear  on  the  appli- 
cation of  heat,  which  does  not  occur  with  albumin. 
Riegler's  test  is  best  performed  by  adding  to  five 
or  six  cubic  centimeters  of  the  urine  from  twenty 
to  thirty  drops  of  a  5  per  cent,  aqueous  solution 
of  the  reagent. 

Betaine. — This  is  an  alkaloid  of  weak  basic 
properties  which  Scheibler  discovered  in  the  juice 
of  the  sugar  beet.  (A.  J.  P.,  xli.  559.)  Huse- 
mann  showed  it  to  be  identical  with  It/cine,  and 
to  have  the  composition  CsHnNOg.  (.1.  >) .  J'., 
1875,  209.)  Liebreich  also  obtained  it  by  the  oxi- 
dation of  choline,  and  called  it  oxyiwuriue.  (Ber. 
d.  Chetn.  Ges.,  iv.  735.)  It  has  been  made  syn- 
thetically, and  its  relation  to  choline  and  similar 
compounds  established.     It  is  now  known  to  be  tri- 

CH2.N(CH3)3 
methyl  glycocoll,   I      / 
COO 

Waller  and  Plimmer  (P.  J.,  lxxi.  517)  find 
that  betaine  is  feebly  but  distinctly  toxic.  In 
dose  of  0.1  Gm.  per  kilo  it  produced  in  rabbits  fall 
of  blood  pressure  with  final  paralysis  of  the  heart. 
They  assert  that  pure  betaine  is  less  poisonous 
than  the  commercial.  They  obtained  4.4  Gm. 
from    1000   Gm.   of   beet   sugar. 

Betel.  Br.  Add. — "The  leaves  of  Piper  Belle, 
L."  Betle.  (Chavica  Betle  (L.),  Miq.)— The 
betel  pepper  is  largely  cultivated  in  the  hotter 
parts  of  India,  Ceylon,  and  the  Malay  Islands, 
with  irrigation  and  training  of  the  vine  upon 
trees  in  a  manner  similar  to  the  Italian  cultiva- 
tion of  the  grape.  The  leaves,  which  are  about 
five  inches  long,  are  sometimes  gathered  green  and 
ripened  artificially,  those  which  die  upon  the  vines 
being  of  less  value.  They  are  described  as  broadly 
ovate,  acuminate,  obliquely  cordate  at  the  base, 
five-  or  seven-nerved;  coriaceous  and  glossy  on 
the  upper  surface;  they  have  a  warm  aromatic 
bitter  taste.  As  found  in  commerce  they  are 
frequently  tied  up  or  stitched  together  into 
packets.  The  warm  aromatic  taste  of  the  betel 
leaves  is  due  to  an  essential  oil  known  as  betel 
oil.  This  is  of  a  color  varying  from  clear  yellow 
to  dark  brown  and  of  aromatic,  somewhat  creo- 
sote-like, odor  and  burning  sharp  taste.  The  spe- 
cific gravity  ranges  from  0.958  to  1.044,  the 
lighter  oil  'being  that  obtained  from  the  fresh 
leaves.  The  alcoholic  solution  of  the  oil  gives  a 
greenish  to  bluish-green  color  with  ferric  chlo- 
ride. 

The  betel  oil  from  Siam  contains  cadinene  and 
a   characteristic   phenol    named    betelphenol,   iso- 


meric with  eugenol ;  the  oil  from  Java  contains  in 
addition  to  the  betelphenol,  chavicol  and  a  ses- 
quiterpene; while  the  Manila  oil  contains 
betelphenol  as  the  sole  phenolic  constituent 
(Gildemeister  and  Hoffmann,  Die  JEtherische 
Oele,  Eerlin,  1899). 

The  essential  oil  of  betel  is  an  active  local 
stimulant  and  has  been  used  in  doses  of  one  to 
two  minims  (0.06  to  0.12  Cc.)  in  the  treatment  of 
various  respiratory  catarrhs,  and  as  a  local  appli- 
cation, either  by  gargle  or  inhalation,  in  diph- 
theria. It  is  said  that  the  juice  of  four  leaves  is 
equivalent  in  power  to  one  drop  of  the  oil.  In 
India  betel  leaves  are  used  locally  to  a  consider- 
able extent  for  the  purpose  of  counter-irritation 
and  applied  to  the  mammary  glands  for  the  sup- 
pression of  the  milk. 

Betol.  Naphthol.  Xaphthosalol.  Salinaph- 
thol.  Salicylic-naphthyl  ester.  Salicylate  of  j3- 
naphthol.  C6H4OH.COO.C10H7. — Betol  occurs  in 
white,  shining  crystals,  is  odorless  and  tasteless, 
melts  at  95°  C.  (203°  F.),  and  is  insoluble  in 
cold  or  hot  water,  soluble  in  cold  alcohol  with 
difficulty,  but  readily  dissolves  in  hot  alcohol 
(1  in  3 ) ,  in  ether,  and  in  benzene.  It  is  not 
decomposed  by  acids  or  alkalies  in  the  cold,  but 
the  alkaline  pancreatic  fluid  has  the  power  to 
decompose  it  into  /3-naphthol  and  salicylic  acid. 

Betol  was  proposed  by  Sahli  as  a  substitute  for 
salol,  on  the  ground  of  its  being  less  disagreeable 
and  yielding  in  the  intestines  naphthol  instead  of 
the  more  poisonous  phenol.  It  contains,  however, 
10  per  cent,  less  salicylic  acid  than  does  salol,  and. 
having  a  much  higher  melting  point,  splits  up 
much  less  readily  in  the  intestines;  a  fact  which 
gains  importance  from  the  observation  that  fre- 
quently salicylic  acid  cannot  be  found  in  the  urine 
after  its  ingestion.  Sahli  has  given  as  much  as 
one  hundred  and  eighty  grains  (11.6  Gm.)  in 
twenty-four  hours.  Betol  may  be  used  in  rheuma- 
tism, and  is  especially  commended  by  Robert  in 
ammoniacal  cystitis.  Butter  of  cacao  will  dissolve 
one-fourth  of  its  weight  of  betol.  so  that  supposi- 
tories or  bougies  are  readily  made.  Dose,  ten  to 
twenty  grains    (0.65-1.3  Gm.). 

The  salicylic  ester  of  a-naphthol,  an  isomer  of 
betol,  is  known  as  alphol.  It  is  said  to  resemble 
salol  in  therapeutic  effect.  The  dose  is  from  eight 
to  thirty  grains   (0.5-2  Gm.). 

Betonica.  Betonica  officinalis,  L.  Wood 
Betony. — A  perennial  European  labiate  herb, 
feebly  aromatic  and  astringent.  Its  root  has  been 
considered  emetic  and  purgative. 

Betula.  Betula  alba,  L.  Common  European 
Birch.  Boulcau,  Ft.  Birke,  G.  (Fam.  Cupuliferaa 
or  Betul»cea\ ) — Various  parts  of  this  tree  have 
been  applied  to  medicinal  uses.  The  young  shoots 
and  leaves  secrete  a  resinous  substance,  having  acid 
properties,  which,  combined  with  alkalies,  is  said 
to  produce  the  effects  of  a  tonic  laxative.  (J.  J'. 
C,  xxvi.  208.)  The  inner  bark,  which  is  bitter- 
ish and  astringent,  has  been  employed  in  inter- 
mittent fever.  The  epidermis  is  separable  into 
thin  layers,  which  may  be  employed  as  a  sub- 
stitute for  oiled  paper,  and  applied  to  various 
economical  uses.  The  bark  contains  betuJin,  or 
betula  camphor,  which  Hausemann  [Ann.  Ch.  Ph., 
182,  3G8)  has  shown  to  be  a  diatomic  alcohol,  as  it 
forms  a  diacetate.  Its  formula  is  C36H60O3,  fusing 
point  258°  C.  (49G.40  F.).  When  oxidized  it 
yields  betulinic  acid,  C36H54O6,  and  betulinamaric 
acid,  C3eH520ie.  Submitted  to  dry  distillation  it 
yields  an  oily  body  of  characteristic  Russia  leather 
odor.     When   the   bark   is   distilled,   it  yields  an 
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empyreumatic  oil,  called  Daggett,  oleum  Rusci, 
betulinum,  or  muscoviticum,  it  is  a  thick,  brown- 
ish-black liquid,  sp.  gr.  0.955,  having  the  odor 
of  Russia  leather,  in  the  preparation  of  which 
it  is  employed.  This  oil  has  been  found  very 
useful  as  a  local  application  in  chronic  eczema 
and  other  skin  diseases.  Its  medicinal  proper- 
ties closely  resemble,  if  they  be  not  identical 
with,  those  of  oil  of  cade.  Dutch  and  German 
oil  of  birch  are  quite  different  from  the  Rus- 
sian oil.  (See  /'.  J.,  xv.  7G9. )  The  leaves  of 
birch,  which  have  a  peculiar  aromatic,  agree- 
able odor,  and  a  bitter  taste,  have  been  em- 
ployed, in  the  form  of  infusion,  in  gout,  rheuma- 
tism, and  dropsy.  Active  diuretic  properties  arc 
claimed  for  birch  leaves  and  attributed  to  the 
betulorentinie  acid  in  them.  An  alcoholic  extract 
has  been  used  in  daily  dusts  of  from  twenty-five 
to  fifty  grains  (1.6-3.2  Gin.).  When  the  stem  of 
the  tree  is  mounded  a  saccharine  juice  Hows  out 
which  is  considered  u-eful  in  complaints  of  the 
kidneys     and     bladder,     and     is     su-ceptiblc.    with 

yeast,  of  the  vinous  fermentation.    A  beer.  vine. 

spirit,  and    vinegar  are   prepared    from    it    in   Minn' 

parte  of  Europe.  Tincture.  Rueoi  is  made,  accord- 
ing to  Eager,  as  follows:  01.  Kusci  ]0.  Alcohol, 
-Kthir,  of  each  1.").  OL  Lavandula.  Ol.  Kosmaiini. 
0L    Hula-,    of    each    0.4    part-;      filter.       (.1.    ./.    /'., 

1881.) 

Bezoar. — This  name  has  Keen  <riv<n  to  concre- 
tions formed  in  the  stomach  or  intestlni 
animals,  which  were  formerl]  though!  to  possess 
extraordinary  medicinal  virtues.  Many  vai 
have  been  noticed;  but  1  hey  were  all  arranged  in 
two  classes,  'In'  oriental  bezoar  (lapis  bezoar 
orient alis\  .  and  the  westST*  In  :<mr  (lapM  l><  :<><ir 
ticcidriitalis  |  :    the    former    \\a-    most    esteemed. 

Bichetia.     Biotu  tin  officinalis.     Uun 
extracted  in  Brazil  from  ihc  incised  bark  of  tins 
plant:    it   is  a  thick  reddish  liquid,  sp.  gr.   1. 100, 

and   is  said   to  contain   an  alkaloid   ami   to  In-   u-c 
fill    in   rheumatism    and   Sffphiiis.      The  doSf  of  the 
juice    is   one    Buidrachm    (.'1.7.">   (c. )    in    water;     in 

large  dose-,  it  i>  drsat lc 

Bicuculla.       liieiicuUa     oanstdensis     (Goldie), 
Mills]).      Corydalis    formoem,     Pursh.     [Dioentra 

canadensis.     Walt. I        Turkey    Corn.       Turkey    l'<  a 
Squirrel  Corn.      i  I'am.   l'apa\  eraeea>. )  ■     Thetiiher- 

of  this   indigenous   plant    have  a   slight    peculiar 

odor,  and   a    bitterish   somewhat    pungent    and    jm-i  - 

sistcnt  taste.    It  is  said  to  yield  it-  active  proper* 

ties  to  water  and  alcohol. 

According  to  Merck    [Beriohte  Cher  das  .lahr. 

1  S !  Hi  )  .  there  ale  in  Ciijiinnih  s  tultei  nsu  m  (DC.), 
Lyons  {('uri/dalis  earn.  Schweig.),  four  alkaloid-, 
tWO  Of  which  ( cori/dalinc  and  cnri/earini  i  are 
weak  bases,  and  two  ( bul booapnine  and  oorydiste) 
strong  bases.  OorydaUne,  c^N^^o*.  is  a  ter- 
tiary base  and  was  obtained  crystallised  in  large 
prisms,  fusing  at  185°  C.  (876-  P.),  and  easily 
soluble  in  alcohol  and  ether.  Coryoamne,  ('23H23 
N06,  is  difficultly  soluble  in  all  solvents,  crystal- 
lizes in  small  matted  needles,  and  fuses  at  SIC 

(424.4°  P.),  with  partial  decomposition.  Bulbo- 
capnine,  C19H19NO4.  is  a  crv-tallizable  base,  melt- 
ing at  199°  C.  (390.2°  P.),  and  soluble  in  to 
of  potassium  hydroxide.  This  alkaloid  is  the  one 
present  in  largest  amount,  and  was  first  called 
corydaline:  but  Merck  accept-  the  name  bulbocap- 
nine,  proposed  for  it  by  Freund  and  Josephy.  (Ber. 
d.  Chem.  Ges..  26,  2411. )  Corydine  is  obtained  from 
the  mother  liquors  of  the  bulbocapnine,  and  is 
also  a  strong  base.  It  is  insoluble  in  water,  very 
readily  soluble  in  alcohol  and  ether,  but  cannot  be 


obtained  in  crystallized  form.  J.  Gadamer  made 
careful  extractions  from  bicuculla  bulbs  and  found 
about  five  per  cent,  of  alkaloids.  He  found  the 
following     composition:       I.     Crystalline     bases: 

1,  corydaline,  2,  bulbocapnine,  3,  corycavine,  and 

4,  corybulbine.  II.  Amorphous  mixture  of  bases  con- 
sisting of  the  following,  after  fractional  salt  for- 
mation: a,  crystallizable  substances:  1,  corydaline, 

2,  corybulbine,  3,  isocorybulbine,  4,  eoryeavamine, 

5,  corycavine,  6,  corydine,  7,  bulbocapnine,  8,  a 
base  melting  at  135°  C.  (275°  F.),  not  identi- 
cal with  corydaline;  b,  two  amorphous  bases,  and 
corytubcrine,  an  alkaloid  not  extracted  by  ether, 
but  obtained  from  the  syrupy  extract  by  the  addi- 
tion of  a  little  chloroform.  Vapnoides  tuberosum, 
with  its  eleven  distinct  alkaloids,  therefore  may  be 
compared  to  I'ajtarer  somnifcruni  (L. ).  It  is 
to  be  noted,  however,  that  protopine,  which  is  one 
of  the  principal  alkaloids  in  the  Papaveracea-,  has 

I  not  been  found  in  Corydalis  cava.  It  is 
possible,  however,  that  eoryeavamine,  which  has  a 
wry  similar  constitution,  takes  the  place  of  pro- 
topine  in  corydalis.  The  alkaloids  of  Corydalis 
nobilis,  I'd-.,  have  been  studied  by  Mirsmann.  [A. 
./.  /'..  1888,  188.)  Benzene  extracts  an  amoi 
phoan  white  ba-e  of  the  composition  ('aiUaiNOe, 
r«Sf mill ll|g  the  amorphous  base  (corydine?)  of 
c.  tuberosum.  On  making  the  mother  liquor  alkl 
line,  a  brown  re-inous  mass  is  thrown  down,  from 
which  benzene  separate-  a  base  crystallizing  from 
boiling  water,  with  the  formula  ('aaHasNOs.  to 
Which   he  gives  the  name  corydahtobiluie.     Several 

othei  alkaloids  wore  obtained,  and  indication!  of 

hydrobcrberinc   and    berberine. 

The  tubers  of  Biouculia  canadensis  (turkey  corn) 
are  asserted  to  be  tonic,  diuretic,  and  alterative. 

and   are   given    in   tupkUUio,   SCTOfuloUS,   and    eula 

neons  affections,  in  the  nose  ol  from  ten  t<»  thirty 
grain  0  Gin.).    They  are  also  used  in  the 

form    of    1  met  ure    and    decoction.       Corydalin    or 
eorydnha,   of    the    eclectics,    is    an    impure    lesinous 
mixture.       Fischer   and    Nvell    have    found    that    the 
.ilia  euculana    (  L  ) .  Mill-p.       (Iheenlra  emu 

1  plant  closely  resembling  //.  osjm 
.   but    producing   no  tubers,  contains   three 

alkaloids,  one  of  which  is  protopine.      {I'll.  Aiihu  , 

No.  7.   1808.1 

Bidens.    BideVM  bipitmata,  L.    Spanish   Vet 
An  indigenous  composite  plant,  of  which  the  root 

and    seeds   aie   popularly    used   as  emmenago 

and     by     1  hw    eclectics     in     laryngeal    and     bronchial, 

■  ■  torants. 
Bi^nonia. — From  the  various  species  of  South 
American  bignouiai  are  produced  coloring  matters 

which  are  much  used  for  various  purposes  by  the 

South   American    Indian-.     The  most  important  of 

these  are  carujura.  afc-too,  and  ula.  (See  /'.  ,/., 
xlvi.) 

Biodal.  M onoi(jdo-d ibismu  t hi-m<  t h  ulc„c-dicre- 
soliuale. — A  pink,  odorless,  insoluble  powder,  sug- 
geated  a-  a  substitute   for   iodoform. 

Bird-Lime.  Bird-glue.  1  ogelleim,  ('.. — A  viscid 
substance,  existing  in  various  plants,  part icularly 
in  the  bark  of  I  iscum  album.  L.,  and  Ilea  aqui- 
folium,  L.,  or  European  holly,  from  the  latter  of 
which  it  is  usually  procured.  The  process  for 
preparing  it  consists  in  boiling  the  middle  bark 
for  some  hours  in  water,  then  separating  it 
from  the  liquid,  and  placing  it  in  proper  ves- 
sels in  a  cool  situation,  where  it  is  allowed  to 
remain  till  it  thickens,  when  it  is  washed  to 
separate  impurities.  Bird-lime  thus  prepared  is 
greenish,  tenacious,  glutinous,  bitterish,  and  of 
an  odor  analogous  to  that  of  flaxseed  oil.     Ex- 
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Bismol. — Bismuth  lodo-Oxyquinoline-Sulphonate. 
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fosed  to  the  air  in  thin  layers  it  becomes  dry, 
rown,  and  pulverizable,  but  re-acquires  its  vis- 
cidity upon  the  addition  of  water.  It  is  a 
complex  body,  but  is  thought  to  owe  its  char- 
acteristic properties  to  a  proximate  principle, 
which  is  called  glu  by  the  French  chemists.  This 
principle  is  without  odor  or  taste,  extremely  ad- 
hesive, fusible  by  heat,  inflammable,  insoluble  in 
water,  nearly  insoluble  in  alcohol,  but  dissolved 
freely  by  ether  and  oil  of  turpentine.  According 
to  Macaire,  it  is  insoluble  in  the  fixed  oils, 
either  hot  or  cold,  a  property  which  distin- 
guishes it  from  the  resins.  Macaire  proposed  for 
it  the  name  of  viscin.  (J.  P.  C,  xx.  18.)  Its 
analysis  corresponds  to  the  formula  C20H48O8  (or 
possibly  C20H32  +  8H20 ) .  After  the  extraction  of 
the  viscin  by  ether,  Reinsch  found  a  substance 
soluble  in  oil  of  turpentine  which  he  called  vis- 
caoutchin,  because  of  its  elastic  caoutchouc-like 
character.  He  gives  it  the  formula  CsHi80.  Bird- 
lime is  so  tenacious  that  it  may  be  employed  to 
catch  small  birds,  which,  when  they  alight  on  a 
stick  thickly  covered  with  it,  are  unable  to  escape. 

Under  the  name  of  viscum  aucuparium  verum, 
or  viscin,  bird-lime  has  become  a  commercial  sub- 
stance which,  when  dissolved  in  benzene,  gives  a 
syrupy,  intensely  green  solution  capable  of  any 
degree  of  concentration,  and  possesses  extraordi- 
nary adhesive  powers,  adapting  it  for  use  as  the 
basis  of  plasters  and  also  as  a  vehicle  for  various 
dermatological  remedies.  The  ordinary  base  of 
viscin  plasters,  as  proposed  by  Riehl,  consists  of 
a  mixture  of  forty-eight  troyounces  (1500  Gm.) 
solution  of  viscin,  three  troyounces,  one  and  one- 
half  drachms  (100  Gm. )  powdered  orris,  thirteen 
troyounces  (400  Gm.)  starch,  to  which  are  added 
Venice  turpentine,  nine  troyounces,  three  drachms 
(280  Gm.),  and  Damar  gum,  one  troyounce  (31 
Gm. ) ,  the  whole  reduced  to  a  paste  by  evapora- 
tion. In  the  preparation  of  salicylic  viscin  plas- 
ters the  same  formula  is  followed,  excepting  that 
the  last  two  substances  are  replaced  by  5  to  10 
per  cent,  of  salicylic  acid.  Various  viscin  plasters 
are  made  with  mercury,  iodoform,  and  other  active 
substances.  Zincum  viscosum  is  a  viscin  solution 
of  the  consistency  of  linseed  oil,  containing  10  per 
cent,  of  zinc  oxide. 

Bismal. — The  bismuth  salt  of  methylene-digal- 
lic  acid.  A  grayish-brown  powder,  insoluble  in 
water  or  the  gastric  juice,  but  soluble  in  alkaline 
solutions.  It  is  used  as  an  astringent  in  diar- 
rhoea. Dose,  from  one  and  one-half  to  five  grains 
(0.096-0.32   Gm.). 

Bismone.  Colloidal  Bismuth  Oxide. — A  sub- 
stance said  to  be  produced  by  the  reaction  between 
bismuth  salts  and  alkaline  solutions  of  sodium 
lysalbinate  or  protalbinate.  It  occurs  as  a  trans- 
lucent amorphous  mass,  containing  22.3  per  cent. 
of  bismuth  oxide;  freely  soluble  in  warm  or  cold 
water,  the  solution  up  to  25  per  cent,  being  a 
reddish-yellow  and  slightly  opalescent  tasteless 
fluid;  when  stronger,  syrupy  or  gelatinous.  It 
has  been  highly  recommended  in  the  treatment  of 
gastro-intestinal  catarrh,  especially  in  infants.  It 
cannot  be  used  hypodermically  on  account  of  its 
tendency  to  produce  local  disturbances  and  ne- 
phritis/ Eighty  minims  (5  Cc.)  of  a  10  per  cent, 
aqueous  solution  may  be.  given  three  or  four  times 
a  day  to  young  children,  and  doses  of  fifteen 
grains  (1  Gm.)  are  said  to  be  borne  without  diffi- 
culty by  older  children;  always  given  in  solution 
and  not  in  powder. 

Bismutan.  Isutan. — A  yellow,  odorless  pow- 
der, consisting  of  bismuth,  resorcinol,  and  tannin. 


It  is  recommended  for  intestinal  catarrh  in  doses 
for  adults  of  from  eight  to  fifteen  grains  (0.5-1.0 
Gm.). 

Bismuth  Albuminate.  Bismuthi  Albuminas. 
Bismuthum  Albuminatum.  Wismutalbuminat,  G. 
A  compound  of  indefinite  composition  made  by  add- 
ing a  solution  of  75  parts  of  dried  egg-albumin  to 
25  parts  of  bismuth  and  ammonium  citrate  dis- 
solved in  a  small  quantity  of  water  and  drying  the 
product  at  a  low  temperature. 

A  pale  gray  or  white  powder,  not  wholly  soluble 
in  water,  containing  from  10  to  12  per  cent,  of 
bismuth.  It  is  used  in  gastric  and  intestinal 
cramps  in  doses  of  from  eight  to  fifteen  grains 
(0.5  to  1.0  Gm.). 

Bismuth  Benzoate.  Bismuthi  Benzoas.  BiO. 
(C7H6O2). — Basic  Bismuth  Benzoate  is  official  in 
the  French  Codex.  It  is  a  white  powder,  insoluble 
in  water,  and  was  originally  proposed  by  P.  Vigier 
as  a  substitute  for  the  bismuth  salicylate;  it  may 
be  made  by  double  decomposition  between  bismuth 
nitrate  and  sodium  benzoate ;  like  the  salicylate, 
it  is  decomposed  in  the  alimentary  canal,  benzoic 
acid  being  set  free.  It  contains  about  65  per  cent, 
of  bismuth,  and  may  be  given  as  an  intestinal  anti- 
septic in  diarrhoeas,  in  doses  of  from  eight  to  fif- 
teen grains  (0.5-1.0  Gm.)  four  to  six  times  a  day. 
The  benzoate  has  been  commended  by  Finger  as  a 
substitute  for  iodoform. 

It  may  be  made  by  adding  a  solution  (prepared 
with  heat)  of  76  parts  of  sodium  benzoate  in  200 
parts  of  distilled  water  to  a  solution  of  100  parts 
of  bismuth  nitrate  in  20  parts  of  glycerin  and  60 
parts  of  distilled  water.  It  contains  27  per  cent, 
of  benzoic  acid. 

Bismuth  Borate. — Bismuthi  Boras,  BiB03,  is 
a  grayish-white  powder  which  has  been  used  as 
an  intestinal  antiseptic  in  doses  of  from  seven  to 
fifteen  grains  (0.45-1.0  Gm.). 

Bismuth  Borophenate. — Bismuthi  Borophenas, 
Markasol,  has  been  recommended  as  a  slightly 
astringent  absorbent  powder,  to  be  used  in  the 
same  way  and  for  the  same  purposes  as  iodoform. 
It  is  free  from  odor,  and  is  alleged  to  be  locally 
antiseptic. 

Bismuth-Cerium  Salicylate  is  a  reddish-white 
powder,  insoluble  in  water  and  alcohol.  This  salt 
has  been  highly  commended  in  diarrhoea,  enteritis, 
and  dysentery  by  Salaya.  Dose,  ten  grains  (0.G5 
Gm.). 

Bismuth  Chrysophanate.  Bismuthi  Chrys- 
ophanas.  Dermol.  Bismuthum  Chrysophanicum. 
BifCujHgO^a.BiaOa — This  is  a  yellow,  amor- 
phous, insoluble  powder,  which  has  been  used  in 
the  treatment  of  various  diseases  of  the  skin. 

Bismuth  Dithiosalicylate.  Bismuthi  Dithio- 
salicylas.  Thioform.  (S.C6H3(0H)C00.Bi0)a 
Bi203  +  2H2O. — This  is  a  yellowish-gray,  odor- 
less and  tasteless  powder,  insoluble  in  water,  alcohol, 
or  ether.  It  has  been  used  externally  as  a  dusting 
powder  in  skin  diseases  and  in  surgery,  and  prob- 
ably acts  precisely  as  does  dermatol.  It  has  been 
employed  upon  the  eye  to  a  considerable  extent 
and  is  not  irritant.  Internally  it  has  been  given 
in  diarrhoea  as  an  intestinal  antiseptic  in  doses  of 
five  grains  (0.32  Gm.)  three  or  four  times  a  day 
in  capsules. 

Bismuth  Iodo-oxyquinoline-sulphonate.  Bis- 
muthi Loretinas.  Loretin  Bis-muth. — This  com- 
pound has  been  used  in  the  dose  of  four-fifths  of 
a  grain  (0.05  Gm.)  every  four  hours  in  the  treat- 
ment of  tubercular  and  other  obstinate  diarrhoeas, 
and  as  a  local  application  in  powder  form  to  epi- 
thelioma, syphilitic  and  other  forms  of  infected 
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Bismuth  Lactate. — Bismuth  Phenolate. 


ulcers.  The  10  per  cent,  ointment  made  with 
lanolin  has  been  recommended  in  eczema  and 
psoriasis. 

Bismuth  Lactate.  Bismuthi  Lactas. — This  salt 
may  be  made  as  follows.  Take  of  bismuth  sub- 
nitrate,  sixty-one  parts;  ammonia  water,  fifty 
parts;  lactic  acid,  fifty-five  parts;  distilled 
water,  a  sufficient  quantity.  Mix  the  bismuth 
subnitrate,  in  a  flask,  with  the  ammonia  water 
previously  diluted  with  seventy-five  parts  of  dis- 
tilled water.  Let  the  mixture  stand  for  one 
hour,  pour  off  the  supernatant  liquid,  and  wash 
the  residue  thoroughly  with  distilled  water.  To 
the  moist  residue  add  the  lactic  acid,  and  evap- 
orate the  mixture  to  dryness  on  the  water  bath. 
The  product  is  a  white  powder,  slowly  soluble  in 
water  and  insoluble  in  alcohol.  It  may  be  used  in 
diarrhoea  in  doses  of  one  to  two  grains  (0.065- 
0.13  Gm.). 

Bismuth  Metacresolate.  Bismuthi  metacreso- 
las. — A  pale  gray  or  white  powder,  odorless  and 
tasteless,  insoluble  in  water  and  alcohol.  It  is 
used  as  an  internal  antiseptic  and  also  as  an 
antiseptic  dusting-powder,  to  take  the  place  of 
iodoform. 

Bismuth     Naphtholate.       Saphthol     Bismuth. 
Betanaphthol  Bismuth.     Orjihot.      ((Ji0U7O)aM  + 
3HB0.    (Merck.) — This  is  a  neutral,  light  brown, 
almost  odorless  and  tasteless  non-irritant  powder, 
insoluble  in  water,  which,  according  to  its  manufac- 
turer, contains  E  lL  of  bismuth  in  combina- 
tion with  20  jm.t  cent,  of  betanapht  hul.     According 
to    F.   A.    JftMaald    it    is    broken    up    both    in    the 
stomach  and  in  the  intestinal  into  Its  ooostil 
which    are    to   B    alight    extent    absorbed,    but    tO   a 
much  greater  extern    act   locally  as  a  gai-tio  liitc^ 
tinal   antiseptic;    useful    in  acute  and    i 
teritis,     in     fermi  nlatwe     dinrrhaas,     in     \: 
forms    of    dyxjicpsvi,    and    whenever    an    int< 
antiseptic                       (1.     The    drug    ha*    aNo    bass] 
used    locally    in    gunorrlma.    external    via  rationu, 
impetigo,    etc.      It     is    aflinned,     however,     to     U- 
harmless,   and    Chaumicr   states   that    he    lias   fre- 
quently  given    K  I  grams   a   day    U)   young 
children  with   impunitv.     It  is  probable  that  only 
a    small    portion    of    these    large   doses 
posed    in    the   gastro-intestinal    trad.    I 
part  passing  out   unchanged.     The   ordinary   dote 
is  from  eight   to  fifteen  grains    (0.5-1.0  Gm. )    in 
capsule   or    suspended    in    water. 

Bismuth    Oleate.      Biumuthi    Oleee.      Bi(Cu 

HasCOa)a A   compound  resulting  froo 

tion  between  sodium  oleate  and  bismuth  trinitrate. 
It  forms  an  insoluble  powder  and  is  used  as  an 
emollient  and  astringent. 

Bismuth  Oxybromidc.  Biumuthi  Oxybromi- 
dum.  Wismutoxybromxd.  (J.  BiOBr. — This  is  an 
impalpable  yellow  powder,  used  internally  in 
gastric  affections. 

Bismuth  Oxychloride.  Bismuthi  Oxyehlori- 
dum  scu  Subchloridum.  Bismuth  Subchloride.  Bis- 
muthyl  Chloride.  Oxychlorurc  dc  bismuth.  Fr. 
'Wisniutoxychlorid,  G.  BiOCl. — Made  by  slowly 
pouring  a  solution  of  bismuth  trinitrate,  in  diluted 
nitric  acid,  into  a  solution  of  sodium  chloride,  col- 
lecting the  white  precipitate,  washing  and  drying. 
It  is  sometimes  known  as  pearl  irhite.  and  in 
France  as  blanc  de  fard.  Bismuth  oxychloride  is 
insoluble  in  water,  soluble  in  acids,  and  is  used 
for  the  same  purposes  as  bismuth  subnitrate. 

Bismuth  Oxyiodide.  Bismuthi  Oxyiodidum. 
BiOI This  compound,  sometimes  termed  Bis- 
muthi Subiodidum.  may  be  made  by  _  F.  X. 
Moerk's  process,   as   follows:    Take   of  iodine,  4.6 


Gm. ;  bismuth  subnitrate,  10  Gm. ;  nitric  acid, 
sp.  gr.  1.42,  10  Cc. ;  solution  of  sodium  hydrox- 
ide, U.  S.  P.,  150  Cc. ;  water,  a  sufficient  quan- 
tity. The  iodine  is  covered  with  50  Cc.  of  water, 
and  converted  into  hydriodic  acid  by  passing  hy- 
drogen sulphide  through  the  mixture,  boiling  to 
remove  excess  of  hydrogen  sulphide,  and  filtering. 
The  subnitrate  is  dissolved  in  the  nitric  acid, 
diluted  with  10  Cc.  of  water,  and  then  enough 
water  added  to  produce  a  slight  permanent  opal- 
escence; this  mixture  is  then  slowly  poured  into 
dilution  of  sodium  hydroxide  with  constant 
stirring.  The  precipitate  is  then  washed  by  decan- 
tation  until  the  washings  cease  to  turn  red  litmus 
paper  blue;  50  Cc.  of  water  are  added  to  it,  and 
the  hydriodic  acid  gradually  poured  in,  until  after 
stirring  and  allowing  to  settle  the  supernatant 
liquid  has  a  yellow  color.  The  oxyiodide  is  washsd 
by  decantation,  removed  to  a  titer,  allowed  to 
drain,    and,   finally,   dried   at    a    temperature    not 

line  1,K,°  0-  (212°  '•)■  Tne  oxyiodide  lias 
a  light  yellowish-red  color,  and  contains  no  water 
of  crystallization.  (.1.  ./.  /'..  1887,  273.)  In  1*77 
the  bismuth  oxyiodide  was  recommended  as  a  local 
antiseptic  and  substitute  for  iodoform,  by  A.  Sid- 
Lds.     It  has  been  used  to  a  considerable 

I  with  success  in  the  Philadelphia  Hospital, 
but  its  high  price  interferes  with  its  general  adop- 
tion. It  has  al-o  bm  given  internally  in  gastric 
and  other  gastric  affections  for  which  bis- 
muth  is  usually  employed.     The  dv.se  is  from    live 

rains   (&3ft-QAf  Qm.). 

Bismuth     Oxyiodo-methyl-gallol.      Bismuthi 

•  tkylgaUolum.        h»i<>  gallicm.        t'ells 

113   olli  2<  Mi, nil. I— Made    by    acting    upon 

gallicin  (methyl  gallate)  with  bismuth  oxyiodide. 

It  is  in  tibs  foiin  of  a  light,  amorphous,  dark 

BOWdef,  insoluble  in  ordinary  solvents  and  contain 
ing  I  ■  nt.  of  iodine  and    3s. 1    per   cent,  of 

nth. 
It   in   uaed   as  an  antiseptic   powder   to   replace 
iodoform. 

Bismuth  Oxviodo-pyrogallate.    Bismuthi  Oxy- 
I  «H«(OH)§.O.Bi(OH)L— Mads 

by  digesting  bismuth  oxyiodide  with  pyrogallic 
arid  or  bj  precipitating  a  solution  of  potassium 
iodide  and  pyiogallie  acid  with  bismuth  nitrate 
in  acetic  acid.  A  fine,  amorphous,  yellowish' 
red   powder,  permanonl    la  light    and  air.     It  is 

mended    as    a    powerful     surgical    anti  leptid 

powder. 

Bismuth  Oxyiodo-tannate.   Bismuthi  Oxyiodo- 
tannas. 


/OH 
H  /     0H 


(  OOH 
\0-CO-CeH2^0>BiI 


/OH 


Bismtttfc  oxyiodo-tannate  is  a  greenish-gray,  odor- 
powder,  becoming  brownish  on  ex- 
-luble  in  water,  and  has  been  suggested 
as  a  surgical  substitute  for  iodol. 

Bismuth  Peptonate.  Bismuthi  Peptonas — Pre- 
pared by  adding  a  solution  of  80  parts  of  dried 
peptone  to  20  parts  of  bismuth  and  ammonium 
citrate,  dissolved  in  a  small  quantity  of  water, 
and  drying  at  a  low  temperature.  A  grayish- 
brown  powder  containing  from  7  to  8  per  cent,  of 
bismuth. 

It  is  used  in  dyspepsia  and  gastralgia  in  doses 
of  from  fifteen  to  sixty  grains   (1.0-3.!)  Gm.). 

Bismuth  Phenolate.  Bismuthi  Phenolas.  Bis- 
muth   Carbolate.      Phenol-Wismut,    G.     C6^h<>VA 
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Bismuth  Phosphate,  Soluble. — Bistort. 
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(OH) a- — Made  by  a  reaction  between  solutions  of 
bismuth  trinitrate  and  sodium  phenolate.  A  gray, 
insoluble,  inodorous  powder,  used  as  an  internal 
antiseptic,  in  doses  of  from  eight  to  fifteen  grains 
(0.5-1.0  Gm.),  also  as  an  antiseptic  dusting- 
powder. 

Bismuth  Phosphate,  Soluble. — Bismuthi  Phos- 
phas  Solubilis,  which  is  prepared  by  the  melting 
together  of  bismuth,  sodium  hydroxide,  and 
phosphoric  acid,  is  a  powder  easily  soluble  in 
water,  precipitated  by  alkalies,  acids,  or  heat,  and 
undergoing  spontaneous  decomposition  when  in 
concentrated  solution.  It  contains  20  per  cent, 
of  bismuth,  and  has  been  used  as  an  intestinal 
antiseptic  in  choleraic  and  other  acute  diarrhoeas 
in  the  dose  of  from  three  to  eight  grains  (0.2-0.5 
Gm.)  three  times  a  day. 

Bismuth  Pyrogallate.  Bismuthi  Pyrogallas. 
Eelcosol.  C6H3(OH)2OBiO.— It  is  a  yellowish- 
green  amorphous  powder,  insoluble  in  water  and 
alcohol,  soluble  in  acid  and  alkaline  solutions  and 
in  the  gastro-intestinal  juices.  According  to  von 
Heyden,  it  contains  about  60  per  cent,  of  bismuth. 
In  very  large  doses  it  is  said  to  be  non-poisonous, 
and  to  be  a  valuable  intestinal  antiseptic ;  if, 
however,  pyrogallic  acid  should  be  liberated  in  the 
alimentary  canal,  it  might  produce  disagreeable 
effects,  and  the  remedy  seems  to  us  dangerous. 

Bismuth  Resorcinate.  Bismuthi  Resorcinas. 
Resorcin-Wismut,  G.  [  (CerUOaJsBiaJs  +  Bi^s- 
Prepared  by  adding  a  solution  of  bismuth  trini- 
trate to  a  solution  of  resorcinol  in  an  excess  of 
alkali.  A  yellowish-brown  powder  containing 
about  40  per  cent,  of  Bia03.  It  is  used  in  chronic 
and  acute  catarrh  of  the  stomach. 

Bismuth  Sulphite. — Bismuthi  Sulphis,  Bia 
(S03)8,  is  made  by  reacting  on  normal  bismuth 
nitrate  with  sodium  sulphite.  It  is  an  antiseptic 
and  antiferment  with  anthelmintic  properties. 

Bismuth  Tannate.  Bismuthi  Tannas. — Bis- 
muth tannate  has  been  used  as  an  astringent  in 
diarrhoeas  in  doses  of  from  ten  to  thirty  grains 
(0.65-2.0  Gm.). 

Bismuth  Valerate.  Bismuthi  Valeras.  Valiri- 
anate  de  Bismuth,  Fr.  Wismutvalerianat,  G. 
Bi(C6H9Oa)3. — This  salt  is  formed  by  double  de- 
composition between  solutions  of  bismuth  trini- 
trate and  sodium  valerate.  Bismuth  valerate 
precipitates  as  a  white  powder,  which  is  washed 
with  water,  and  dried  with  a  gentle  heat.  It  lias 
been  recommended  by  Righini  in  neuralgia,  and  in 
gastrodynia.  The  dose  is  from  half  a  grain  to 
two  grains  (0.032-0.13  Gm.),  repeated  several 
times  a  day,  and  given   in  the  form  of  pill. 

Bismuthol.  Bismutal. — This  substance,  which 
is  probably  a  mere  mixture  of  the  bismuth  phos- 
phate and  the  sodium  salicylate,  is  a  white,  crys- 
talline, odorless  powder,  soluble  in  water,  which 
has  been  commended  by  Radlauer  as  an  antiseptic 
in  the  treatment  of  wounds  and  inflammations  of 
the  mucous  membrane.  It  may  be  used  with  talc 
(from  1  to  2  to  1  to  5)  as  a  powder,  or  in  a  10 
to  20  per  cent,  ointment  with  vaseline,  or  as  a  1 
to  4  per  cent,  aqueous  solution,  in  the  treatment 
of  infected  wounds,  syphilitic  and  other  ulcers, 
and  as  an  injection  in  gonorrhoea,  chronic  sinuses, 
etc.  It  has  been  especially  recommended  for  ex- 
cessive sweating  of  the  feet. 

Bismutose. — This  substance  is  said  to  be  an 
albuminous  compound  containing  22  per  cent,  of 
bismuth,  66  per  cent,  of  albumin  and  impurities. 
It  is  a  tasteless  white  powder  which  gradually 
acquires  under  the  influence  of  light  a  slaty-gray 
color.    It  is  insoluble  in  water  and  other  solvents, 


and  dilute  acids  partly  dissolve  it  when  warmed. 
With  dilute  alkaline  solution  it  forms  rapidly, 
especially  when  heated,  an  opalescent  fluid.  It 
is  affirmed  to  be  non-poisonous.  It  has  been 
highly  praised  by  Laquer  (Ther.  Geg.,  July,  1901) 
as  a  remedy  specially  for  children  in  all  those 
forms  of  gastric  and  intestinal  irritation  or  ul- 
ceration for  which  bismuth  has  been  employed. 
The  dose  for  infants  is  15  to  30  grains  (1-2  Gm.), 
for  children  a  drachm  (3.9  Gm.),  and  for  adults 
larger  quantities.  It  is  also  employed  as  a  dust- 
ing-powder in  the  treatment  of  burns  and  inter- 
trigo as  an  absorbent. 

Bistort.  Snakeweed.  Bistorte,  Couleuvrine, 
Fr.  Weissenknbterich,  Xatterwurz,  G. — This  i3 
the  root  of  Polygonum  Bistorta,  L.  (Fam.  Poly- 
gonaceae),  a  perennial  herbaceous  plant,  grow- 
ing in  Europe  and  the  north  of  Asia.  The 
root  is  cylindrical,  somewhat  flattened,  about  as 
thick  as  the  little  finger,  marked  with  annular 
or  transverse  wrinkles,  furnished  with  numerous 
fibres,  and  folded  or  bent  upon  itself,  so  as  to 
give  it  the  tortuous  appearance  from  which  its 
name  was  derived.  When  dried,  it  is  solid,  brit- 
tle, ©f  a  deep  brown  color  externally,  reddish 
within,  inodorless,  and  of  a  rough,  astringent 
taste.  It  contains  much  tannin,  some  gallic  acid 
and  gum,  and  a  large  proportion  of  starch.  H. 
K.  Bowman  found  21  per  cent,  of  tannin  in  bis- 
tort root.  {A.  J.  P.,  1869,  193.)  Its  medicinal 
properties  are  like  those  of  kino,  but  it  is  less 
efficient.  It  may  be  employed  in  powder,  decoc- 
tion, or  extract.  The  dose  of  the  powder  is  twenty 
or  thirty  grains   (1.3-2.0  Gm. ). 

Besides  the  bistort,  some  other  plants  belonging 
to  the  genus  Polygonum  have  been  used  as  medi- 
cines. Among  these  are  P.  aviculare,  L.,  or  knot 
grass,  a  mild  astringent,  formerly  employed  as  a 
vulnerary  and  styptic;  P.  Persicaria,  L.  (Persi- 
caria mitis,  Gilib.),  of  a  feebly  astringent  saline 
taste,  and  at  one  time  considered  antiseptic;  and 
P.  hydropiper,  L.,  or  water-pepper  (Persicaria 
hydropiper,  Opiz. ) ,  the  leaves  of  which  have  a 
burning  and  biting  taste,  inflame  the  skin  when 
rubbed  upon  it,  and  are  esteemed  diuretic,  and 
have  been  used  with  asserted  success  in  amenor- 
rhcea  and  other  uterine  disorders.  Its  irritant 
and  also  medicinal  properties  are  due  to  an  acid, 
polygonic  acid,  discovered  by  C.  J.  Rademaker. 
(A.  J.  P.,  xliii.  490.)  The  water-pepper  or  smart- 
weed  of  this  country — P.  punctatum,  Ell. — which 
grows  abundantly  in  moist  places,  possesses  prop- 
erties similar  to  those  of  the  European  water- 
pepper,  and  is  occasionally  used  as  a  detergent  in 
chronic  ulcers,  and  internally  in  gravel.  B.  Wood- 
ward found  that  the  dried  plant  contains  18  per 
cent,  of  tannin,  and  used  a  saturated  tincture 
with  great  advantage  in  diarrhoea  and  dysentery, 
in  doses  of  from  twenty  to  sixty  minims  ( 1.3-3.75 
Cc. ).  Aughey  finds  that  P.  amphibium,  L.,  is 
readily  cultivated,  with  a  yield  of  from  three  to 
six  tons  to  the  acre,  that  the  roots  contain  21.75 
per  cent.,  the  stems  17.1  per  cent,  of  tannic  acid, 
and  urges  the  growth  of  it  for  tanning  pur- 
poses. (X.  R.,  1876,  75.)  P.  Fagopyrum,  L.,  is 
common  buckxeheat.  The  leaves  of  this  plant  have 
been  found  by  Ed.  Schunck  to  contain  a  crystal- 
lizable  coloring  principle,  identical  with  the  rutin 
or  rutic  acid  previously  discovered  by  Weiss  in 
the  leaves  of  the  common  rue,  and  probably,  with 
the  ilixanthin  of  Moldenhaus,  existing  in  the 
leaves  of  Ilex  aquifolium,  L.,  or  the  common  holly. 

Buckwheat  leaves  yielded  to  Schunck  somewhat 
more    than    one    part    of    rutin    in    a    thousand. 
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Blennostasine. — Bonduc  Seeds. 
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(Chem.  Gaz.,  Xo.  399,  201.)  From  P.  cuspidatum, 
L.,  has  been  separated  a  glucoside,  polygonin,  and 
also  emodin.      (P.  J.,  Feb.   1896.) 

Various  species  of  the  genus  Polygonum  are 
used  for  the  production  of  dye-stuffs;  thus,  in- 
digo is  obtained  largely  in  China,  Japan,  and  in 
some  parts  of  Russia,  from  the  leaves  of  P.  tinc- 
torium,  Ait.,  and  is  said  also  to  be  yielded  by  those 
of  P.  aviculare  and  P.  barbatum,  L. ;  while  in 
India,  China,  and  Japan  the  roots  of  the  P.  cus- 
pidatum are  employed  for  making  a  yellow  dve. 
(J.  Chem.  S.,  Dec.   1895.) 

Blennostasine.— W.  P.  Chappell  [V.  Y.  M.  J., 
lxiv.  1896)  asserted  that  this  derivative  of  a  cin- 
chona bark  alkaloid  is  a  powerful  sedative  to  the 
brain  and  spinal  cord,  and  that  in  doses  of  from 
one  to  four  grains  (0.065-0.26  Gm.)  every  hour 
it  is  a  valuable  remedy  in  nasal  and  laryngeal 
hyperesthesia. 

Blepharis.  Blepharis  capensis. — This  plant  is 
said  to  be  physiologically  very  active  and  useful  in 
the  treatment  of  anthrax.      (P.  ./.,  60,  p.   140.) 

Blood  of  Bullocks. — As  long  ago  as  1852  Sam- 
uel Jackson  of  Philadelphia,  employed  as  a  tonic 
the  blood  of  bullocks  carefully  dried  in  vacuo, 
giving  from  five  to  ten  grains  (0.32-0.65  Gm.)  of  it 
as  a  dose.  Recently  it  has  been  used  considerably 
in  Europe,  and  even  drinking  fresh  bullock's  blood 
was  at  one  time  in  fashion.  1'nder  the  name 
of  Sanguis  Bonnus  tmtiooatut,  F.  K.  Stewart 
introduced  defibrinated  dried  bullock's  blood, 
claiming  for  it  that,  by  the  limplfl  addition  of 
water,  bullock's  blood  can  l>e  reproduced  minus 
a  small  quantity  of  fibrin.  There  is  no  reason  for 
believing  that  dried  blood  is  more  valuable  than 
the  more  usual  ferruginous  tonics,  if  indeed  it  be 
of  equal  value. 

Blumea.  Iilumra  lacera,  DC  ( Fam.  OCM 
posita-. )  —  From  this  plant,  which  is  and  in  India 
as  an  insect  powder,  DjttOCh  lias  obtained  a  light 
yellow  volatile  oil.  It  has  a  n,  gr.  of  0.9144  at 
26.7°  C.  (80°  F.)i  and  an  extraordinary  rotating 
power,  1  Mm.  turning  the  ray  60°  to  the  left. 

Bocconia. — It  is  probable  that  various  species 
of  this  papa \  H  a< . . >us  jjonus  have  active  medicinal 
properties.  B.  arbvrea,  YYntson.  of  Mexico,  has 
been  found  by  Flliott  to  contain  two  alkaloids, 
one  of  which  is  probably  sangumarine ;  and  the 
leaves  of  other  special  are  used  in  South  America 
as  abortifacients,  purgatives,  etc.  B*  I'.usbv. 
Bull.  Pharm..   IBM.) 

Boldo.  Boldus. — This  plant  is  an  evergreen 
throb,  frequenting  the  meadows  of  the  Andes  in 
Chili,  where  its  yellowish  green  fruit  is  eaten,  its 
bark  used  in  tanning,  and  its  wood  in  charcoal 
making.  It  is  the  Peumus  Boldus  of  Molina 
(1782);  Peumus  fragrans,  Pers. ;  Boldea  fra- 
grant, C.  Gay,  also  Juss. ;  Ruizia  fragrans,  Pav. 
(Fam.  Monimiaceae.)  The  leaves,  which  are  the 
parts  used  in  medicine,  contain  in  special  cells 
an  aromatic  volatile  oil,  of  which  they  yield,  on 
distillation,  about  2  per  cent.  They  are  entire, 
reddish  brown  when  dry,  coriaceous,  with  a  promi- 
nent midrib  and  very  numerous  Bmall  glands  upon 
their  surface.  The  oil  boils  between  175°  and 
250°  C.  (347°  and  482°  F.)  and  gives  a  green 
coloration  with  ferric  chloride,  it  contains  terpene 
and  oxygenated  bodies  which  have  not  as  yet  been 
investigated.  A  peculiar  alkaloid,  boldine,  has 
been  found  in  them  by  Bourgoin  and  Verne 
(J.  P.  C,  4e  s£r.,  xvi.  191),  and  a  glucoside, 
boldoglucin,  C30H52O8,  by  P.  Chapoteaut.  (C.  R. 
A.  8.,  xcviii.  1052.)  According  to  Sigismond 
Pascaletti  (Terapm  Moderns,  1891),  boldine  when 


injected  hypodermically  paralyzes  both  the  mo- 
tor and  sensory  nerves,  and  also  attacks  the 
muscle  fibres.  As  a  local  anaesthetic  he  believed 
it  to  be  superior  to  caffeine  but  inferior  to 
cocaine.  When  given  internally  in  toxic  dose  it 
produces  great  excitement,  with  exaggeration  of 
the  reflexes  and  of  the  respiratory  movements,  in- 
creased diuresis,  cramps,  disorder  of  coordination, 
convulsions,  and  finally  death  from  centric  re- 
spiratory paralysis,  the  heart  continuing  to  beat 
long  after  the  arrest  of  respiration,  finally  stop- 
ping in  diastole.  Boldoglucin  is  said  to  act  on 
the  lower  animals  as  a  narcotic,  and  has  been 
given  by  Rene  Juranviller,  with  asserted  success, 
hypnotic  and  calmative  remedy  in  insanity. 
Fifteen  minims  (0.9  Cc. )  of  the  oil  of  boldo  cause 
in  man  some  warmth  in  the  epigastrium;  thirty 
minims  (1.8  Cc),  much  gastric  irritation,  with 
pain  and  vomiting,  and  passage  of  urine  smell- 
ing strongly  of  the  oil.  Dujardin-Hcaumctz  finds 
the  oil  useful  in  yenito-urinary  inflammations  in 
doses  of  five  drops  (0.25  Cc.)  (B.  G.  T.,  Mars, 
.  in  diseases  of  which  character  the  drug 
has  long  been  employed  in  South  America.  (Ibid., 
lxxxvi.  165.)  In  Franco  boldo  has  been  em- 
ployed as  a  tonic  in  chronic,  hepatic  torpor  and  in 
hepatitis.  [Elude  sur  le  Boldo,  ('.  Verne,  Paris, 
Eight  minims  (0.5  Cc.)  of  a  tincture 
(1:5)  or  four  minims  (0.25  Cc.)  of  a  fluidcx- 
tiart  may  be  considered  as  the  commencing  dOM, 
-id  pro  re  nata.  Large  dos.  -  are  apt  to 
\omit    and    purge. 

According  to  A.  T.  De  Rochebrune  (Toxicol. 
Africmm-,  i.  1897),  the  tree  Monimia  rotundi- 
fnUn  of  Australia,  contains  an  abundant  volatile 
oil,  an  alkaloid,  and  a  glucoside,  which  are  very 
similar  to,  if  they  be  not  identical  with,  those  oh* 
tained  from  the  Boldo,  and  may  be  substituted  for 
the  latter  in   t  hernpeutics. 

Bole  Armenian.  Bolus  Armenia.  Bolw  Ru- 
bra. Argilla  Ferruginca. — The  term  bolvs  or  bole 
was  formerly  applied  to  various  forms  of  argilla- 
i  arth,  differing  in  color  or  in  place  of  origin. 
Such  were  the  Armenian,  Lemnian,  and  J-'rem-h 
boles,  and  the  red  and  n  Inte  boles.  Some  of  these 
Bubstanecs  were  so  highly  valued  as  to  be  formed 
into  fcinall  masses  and  Impressed  with  a  seal,  and 
toed  the  name  of  terra:  sifjillata:.  They 
were  all  similar  in  effect,  though  the  small  pro- 
portion of  oxide  of  iron  contained  in  the  colored 
boles  may  have  given  them  greater  activity.  The 
only  one  at  present  kept  in  the  shops  is  that  called 
bole  Armenian,  from  its  resemblance  to  the  sub- 
stance originally  brought  from  Armenia.  It  is 
prepared,  by  trituration  and  elutriation,  from 
certain  native  earths  existing  in  different  parts  of 
Europe.  It  is  in  pieces  of  various  sizes,  reddish, 
soft,  and  unctuous,  adhesive  to  the  tongue,  and 
capable  of  forming  a  paste  with  water.  It  con- 
chielly  of  a  hydrated  aluminum  silicate  with 
ferric  hydrate.  The  boles  were  formerly  employed 
as  absorbents  and  astringents  in  acidity  of  the 
stomach  and  in  relaxed  bowels.  Bole  Armenian 
is  used  chiefly  as  a  coloring  ingredient  in  tooth- 
powders. 

Bonduc  Seeds. — These  are  seeds  derived  from 
several  species  of  the  genus  Coesalpinia,  called 
also  Guilandina  (Fam.  Leguminosse ) ,  which  are 
used  in  India  as  febrifuges,  tonics,  and  anti- 
periodics.  Heckel  and  Schlagdenhauffen  have  dis- 
covered in  them  a  bitter  principle  (G.  R.  A.  8., 
103,  89),  probably  identical  with  that  previously 
isolated  by  Fllickiger.  (Pharmacographia,  2d  ed., 
212.) 
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Bone.  Os,  Lat.,  Fr.  Knochen-Asche,  G.  Ossa, 
It.  Buesos,  Sp. — Under  the  name  of  Os  Vstum, 
or  Bone  ash,  the  Br.  Pharmacopoeia  formerly 
recognized  "  the  residue  of  Bones,  which  have  been 
burned  to  a  white  ash  in  contact  with  air.  Bone 
ash  consists  principally  of  phosphate  of  calcium, 
mixed  with  about  10  per  cent,  of  carbonate  of 
calcium  and  a  little  calcium  fluoride,  silica,  and 
magnesium  phosphate."  When  bones  are  subjected 
to  destructive  distillation,  in  close  vessels,  they 
are  decomposed  without  alteration  of  shape,  lose 
about  three-sevenths  of  their  weight,  become 
brittle,  and  are  converted  into  a  black  substance, 
containing  the  earthy  salts  of  the  bone,  and  con- 
stituting the  species  of  animal  charcoal  called 
bone  black.  (See  Carbo  Animalis.)  The  portions 
which  distil  over  consist  of  the  usual  ammoniacal 
products  derived  from  animal  matter,  but  are 
especially  rich  in  nitrogenous  bases  of  the  pyri- 
dine and  quinoline  series.  (See  Ammonii  Chlori- 
dum.)  Before  the  distillation  is  performed,  the 
bones  are  boiled  with  water,  to  separate  the  fat, 
which  amounts  to  5  or  6  per  cent.;  but  gelatin  is 
at  the  same  time  extracted,  with  the  effect  of 
rendering  the  bones  less  fitted  to  furnish  a  good 
bone  black.  In  view  of  this  fact,  M.  Deiss  of 
Paris,  has  proposed  to  extract  the  fat  by  carbon 
disulphide,  which  gives  a  product  of  10  or  12 
per  cent.,  without  injuring  the  bones  for  subse- 
quent conversion  into  bone  black.  (A.  J.  P.,  1856, 
356.) 

When  calcined  in  open  vessels,  bones  are 
converted  into  a  white  friable  substance,  consist- 
ing of  the  incombustible  part,  and  commonly  called 
bone  earth,  or  bone  ash;  and  a  similar  residue  is 
obtained  by  calcining  horns,  and  is  termed 
Cornu  Ustum.  When  bones  are  treated  with 
boiling  water,  a  small  portion  of  the  gelatinous 
matter  is  dissolved;  but  when  acted  on  by  water 
in  a  Papin's  digester,  the  whole  of  it  is  taken  up 
and  the  earthy  salts,  deprived  of  their  cement, 
crumble  into  powder,  and  become  diffused  through 
the  solution.  When  acted  on  by  diluted  hydro- 
chloric acid,  the  earthy  salts  are  dissolved,  and 
the  bone  softens  without  losing  its  shape  and  be- 
comes semi-transparent  and  flexible.  The  por- 
tion remaining  unattacked  by  the  acid  is  the 
gelatinous  tissue,  which  may  be  converted  into 
gelatin  by  long  boiling.  The  hoof  bones  of  the 
ox,  boiled  with  water,  furnish  a  peculiar  oil, 
called  neat's-foot  oil. 

The  bones  of  different  animals,  and  of  the  same 
animal  at  different  ages,  vary  somewhat  in  com- 
position. Dry  ox  bones  consist  of  bone  gelatin 
(cartilage  of  bone)  33.3,  calcium  bone  phosphate 
with  a  little  calcium  fluoride  57.35,  calcium  car- 
bonate 3.85,  magnesium  phosphate  2.05,  and  so- 
dium hydroxide  with  a  very  little  sodium  chloride 
3.45  =  100.  Human  bones  differ  somewhat  in  the 
proportions  of  their  constituents,  and  in  contain- 
ing traces  of  iron  and  manganese.  According  to  W. 
Heintz,  however,  bones  exhausted  by  water,  so  as 
to  remove  the  coloring  matter  of  blood  do  not  con- 
tain a  trace  of  iron.  Marchand  found  1  per  cent, 
of  calcium  fluoride  in  human  bone.  Calcium  bone 
phosphate  consists  of  the  tribasic  phosphate, 
Ca3(P04)2. 

Borago.  Borago  officinalis,  L.  Borage.  Bour- 
rache,  Fr.  Borasch,  Boretsch,  G.  (Fam.  Boragi- 
naceae.) — This  European  annual  abounds  in  mucil- 
age, and  the  stems  and  leaves  contain  potassium 
nitrate  with  other  salts.  To  these  constituents  the 
plant  owes  its  feeble  medicinal  properties.  An 
infusion  of  the  leaves  and  flowers  is  employed  as 


a  demulcent,  refrigerant,  and  gently  diaphoretic 
drink.  The  expressed  juice  of  the  stems  and  leaves 
is  also  given  in  the  dose  of  from  two  to  four 
fluidounces   (60-120  Cc). 

Boral. — Aluminum  boro-tartrate  is  soluble  in 
water,  and  is  used  in  the  form  of  a  fine  powder. 
Aluminum  boro-tannate  (cutol)  contains  47  per 
cent,  of  tannin.  Both  salts  are  used  as  astrin- 
gents by  dermatologists. 

Boricin. — A  mixture  of  sodium  borate  and  boric 
acid. 

Bornyval. — This  isovaleric  ester  of  borneol, 
C10H17O.C5H9O,  is  a  limpid  fluid  with  an  aromatic 
odor,  suggesting  valerian;  soluble  in  alcohol  and 
ether,  insoluble  in  water;  boiling  under  ordinary 
pressure,  at  255°  to  260°  C.  (401°  to  500°  F.) ; 
sp.  gr.  at  20°  C.  (68°  P.)  0.951.  Polariscopic 
rotation:  [a]D  20°  =  27°  40'.  It  has  been  urged 
as  a  substitute  for  valerian,  given  in  doses  of 
4  to  8  grains  (0.26-0.5  Gm.)   several  times  a  day. 

Boro=Citric  Acid. — A  combination  of  the  two 
acids,  forming  a  white,  very  soluble  powder,  it  is 
used  in  doses  of  from  five  to  twenty  grains  (0.32 
to  1.3  Gm.)  as  a  solvent  for  the  urates  and  phos- 
phates in  urinary  calculi  and  gout. 

Boro=FormoI.  Boro-formalin. — Made  by  dis- 
solving aluminum  hydroxide  in  a  solution  of  1 
part  of  boric  acid,  and  2  parts  of  formic  acid, 
evaporating  and  crystallizing.  Used  as  a  deo- 
dorant and  antiseptic. 

Boro=Phenol  is  a  combination  of  borax  and 
phenol.  It  has  an  agreeable  odor,  is  completely 
soluble  in  water,  and  can  be  used  for  all  the  pur- 
poses for  which  carbolic  acid  disinfectants  are 
used. 

Boro=SalicyIic  Acid  has  been  introduced  by 
Cesaris  and  Carcano  as  an  antiseptic;  the  solu- 
tion contains  4  per  cent,  each  of  boric  and  salicylic 
acids. 

Borogen. — This  is  the  ethyl  ester  of  boric  acid, 
B(O.C2H6)3.  It  is  a  liquid,  boiling  at  120°  G. 
(248°  F. ),  which  is  decomposed  by  water  into 
boric  acid  and  alcohol.  It  is  inflammable,  burning 
with  a  green  flame.  This  substance  has  been  sug- 
gested as  a  local  remedy  in  diseases  of  the  nasal 
and  respiratory  mucous  membrane,  under  the 
belief  that  it  is  decomposed  into  its  constituents 
in  the  throat  and  lungs.  Borogen  is  used  by 
inhalation. 

Boroglyceride.  Boroglyccrinum.  Glyceryl- 
borate. — This  substance  has  been  largely  employed 
as  a  convenient  form  of  obtaining  boric  acid  in  a 
soluble  condition.  It  is  made  by  heating  boric 
acid  and  glycerin  together  so  as  to  effect  a  com- 
bination without  discoloring  the  product  by  over- 
heating. (See  Glyceritum  Boroglycerini,  page 
592.)  James  Kennedy  {Xat.  Drug.,  18S7,  46) 
maintained  that  it  is  a  chemical  compound,  and 
not  a  mere  mechanical  mixture,  as  has  been  sup- 
posed; he  gave  it  the  formula  CsH5B03,  and 
expressed  the  reaction  in  its  formation  thus: 
C3H5  (OH)  3  +  H3BO3  =  C3H5B03  +  3H20 
The  metallic  boroglycerides,  such  as  sodium  and 
calcium  boroglyceride,  are  not  explained,  however, 
in  this  case.  Aqueous  solutions  of  boroglyceride 
are  used  for  preserving  milk,  meat,  fruit  juices, 
etc.  Under  the  name  of  glacialin  a  substance  has 
been  largely  sold  in  England  which  is  simply  boro- 
glyceride. 

Borol. — This    is    a    compound    possessing    the 

structural    formula    S02<|°     or    S02<Q^a,  or 

as  it  may  be  written,  BKS04  or  BNaS04.  It 
occurs    in   irregular,    colorless,   odorless,   vitreous 
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fragments,  soluble  in  five  times  its  weight  of 
water.  According  to  H.  Jiiger,  it  is  three  times 
as  powerful  as  phenol  as  an  antiseptic,  the  2 
per  cent,  solution  rapidly  destroying  most  path- 
ogenetic germs.  It  has  been  used  internally  in 
various  germ  diseases  and  externally  in  diph- 
theria, gonorrhoea,  ozeena,  psoriasis,  and  other 
surgical  affections.  Dose,  from  thirty  to  fifty 
minims  (1.8  to  3.1  C"c.)  of  a  20  per  cent,  solution 
well  diluted.  Locally  a  1  to  2  per  cent,  solution 
haa  been  used.     [Ther.  W'och.,  iv.) 

Borsalicyl  is  made  by  Bernegasj  by  triturating 
thirty-two  parts  of  sodium  salicylate  with  twenty- 
five  parti  of  finely  powdered  boric  acid  with  a 
little  water;  the  hardened  mass  is  dried  and 
powdered.    It  is  need  a^  an  antiseptic.     (.l/».  //'/., 

1HD4,  B76.) 

Bowdichia.  liowdichiu  virgtiioidea,  11.  B.  K. 
Hi.  major.  Mart.)  (  Kam.  Leguminosa-. ) — Under 
the  name  of  Svcupira.  the  haul,  yellow,  very  bitter 
bark  yielded  by  tin*  tree  is  employed  in  Brazil  in 
and  rheumatism.  Petit  has  found  in  it  a 
mydriatic  alkaloid.     [P.  J.,  June,  l&Bi.) 

Bragantia.  Brmgantia  Wailiehii.  (Fam.  Aria* 
tolochiaoeae.) — The   root*  oi    this  shrub  of   India 

OOlltaiB    an    alkaloid    allied    to   a ristolixl* 

resin,  a  resinona  acid,  and  a  rabatanee  related  to 
dulcite.     (/'.  ./..  1884,  ssi.i 

Brassica. — In  China  the  oil  of  Bratsioa  stat 

Or    /xlsin,    is    used    for    lighting)    and    i*    said    also 

to    be    purgative,    and    useful    in    .<>/. in    dim 
while  the  Japanese  employ  the  yellow  oil  of   B. 

cam p<  si ris.     I,.,    under    th<'    iiame    of    alniiana.    for 

culinary  and  lighting  piirpoeos      [A.  J.  P.,  June, 
Brazil  Nuts.     Oream   \uts.      Para   IrMte.    ('In)- 

taiiinc    tin     Hnsil.     I  i.      /'am 

edible  nuts  imported  from  Brazil,  and  sometimes 
employed    in    making    cream    syrups    for    giving 

flavor    to   carbonic   acid    water.      In    Brazil    an   e\ 

pressed  oil  is  obtained  from  them,  which  i- 

to  be   used   for  burning,  making  ointments,  and 

adulterating  copaiba,    The  ante  arc  the  product  of 

Jirrtholh  tui    ircdsn     (Humboldt    and    Bonpland    , 

a  large  and  beautiful  tree  of  the  fam.  Myn 
growing  over  extensive  regions  in  South  America. 
Oorenwinder  has  found  in  the  kernel  of  the  eul 

C.r).ti(l    per    cent,    of    oil.    and     ].'>.:;!     per    cent,    of 

nitrogenous  matter.   <  /'.  ./..  Au^.  18 

Brazil  Wood. —  A  red  dye  wood,  the  product  ol 
different   species   of   Cawalpinia,   growing   In   the 

West  fndiee  and  South  America.  Two  varieties 
are  known  in  commerce. —  1.  the  proper  Brazil 
wood,  said  to  be  derived  from  Catsalpinia  tohinata, 
Lam.,  and  sometimes  called  PerwaiwbMoo  or  Per* 

nambtico  wood,  from  the  province  of  Brazil,  where 
it  i*  collected;  2.  the  brasiletto,  produced  by  ft 
brasilirnsis.  L.,  and  ft  Crista,  L.,  which  grow  in 
Jamaica  and  other  parts  of  the  Went  Indies.  The 
former  is  the  most  highly  valued.  The  Xicara- 
gua  or  peach  wood  is  also  analogous  to  the  bra- 
siletto, and  is  said  by  Bancroft  to  be  derived  from 
a  species  of  Caealpinia.  It  is  produced  in  the 
East  Indies.  Brazil  wood  is  nearly  inodorous,  has 
B  Brightly  sweetish  taste,  stains  the  saliva  red,  and 
imparts  its  coloring  matter  to  water.  It  was  for- 
merly used  in  medicine,  but  has  been  abandoned 
as  inert.  In  pharmacy  it  serves  to  color  tinctures. 
etc.,  but  its  chief  use  is  in  dyeing.  A  red  lake 
is  prepared  from  it,  and  it  is  an  ingredient  in  a 
red  ink.  Its  dyeing  properties  are  owing  to  a 
crystal lizable  coloring  principle,  named  brazilin 
or  brasilin,  Ci6Hi405.  This,  as  usually  obtained, 
is  of  a  sulphur-yellow  color,  which  it  preserves  in 


the  dark,  but  soon  loses  in  the  sunlight,  to  which 
it  is  remarkably  sensitive,  changing  to  a  reddish 
hue  after  a  few  minutes'  exposure,  and  under- 
going a  similar  alteration  in  diffused  daylight, 
though  more  slowly.  The  principle  should,  there- 
fore, be  kept  in  perfectly  opaque  vessels.  It  is 
now  stated  that  when  absolutely  pure  it  is  color- 
less, and  becomes  red  on  exposure  to  the  air.  The 
change  is  due  to  the  formation  of  brasilcin.  Ci6 
H12O5,  which  can  be  prepared  from  the  brasilin  by 
a  variety  of  methods,  such  as  oxidation  by  nitrous 
acid,  by  alcoholic  iodine  solution,  etc.  Brasilin  is 
sparingly  soluble  in  water,  yielding  a  sweet  and 
almost  colorless  solution  which  is  not  changed  by 
acids,  but  is  deeply  reddened  by  alkalies.  In  alco- 
hol and  ether  it  is  somewhat' more  soluble  than 
in  water,  giving  a  light  yellow  solution.  Brasilin 
and  hematoxylin  (from  logwood)  arc  both  now- 
recognized  as  related,  and  as  derived  from  the 
pyrone  nucleus  C5H4O2,  from  which  the  two  groups, 
the  \anthone  group  and  the  flavone  group,  are 
also  taken.    The  coloring  principles  of  most  dye* 

woods  are  now  referred  to  this  source.  (  Knpe, 
D  <  ('hemic  der  nal urlichcn  Farbstofft,  Braun- 
schweig.   1900.) 

Brea  Gum. — This  substance,  which  has  been 
proposed  as  a  substitute  for  gum  arabic,  is  be- 
lieved to  be  derived  from  Cwaalpinia  prasoom, 
a  Brazilian  tree,  It  occurs  in  stalactitic  pieces 
or  oval  reddish  yellow  fears,  isolated  or  agglomer- 
ated. It  forms  with  water  a  viscous  pale  reddish- 
yellow  mucilage,  of  acid  reaction,  which  maj  be 
partiallj  decolorised  by  beating  with  s  few  drops 
of   hydrochloric  add.     It    Is  said   to  contain   77 

pet    c'lit  .    of   arabin. 

Bremen    Blue   or   Bremen   Green.— This   sub- 

-lam-e.  chemically,  is  (iipnc  fli/il rorith,  although 
honietimcs  cupric  <<irhuuatc  is  sold  under  the 
same  name.  It  1-  made  by  precipitating  a  copper 
salt    with    an    alkali,    and    drying    the    precipitate 

below  -4H'-  C.   (104°  V.).     When  used  as  1  water 

it    is   blue,  but  when   mixed   with  oil,  a   soap 

is  formed  which  is  of  a  green  color. 
Bromal.     CaHBraO. —  Ibis   substance    resembles 

chloral  in  its  chemical  properties,  like  it  existing 

as  an   oily   colorless   liquid,  or,    when    united    with 

water  or  alcohol,  as  a  crystalline  hydrate  or  alco- 

bolate.       It    boiN    at    about    172'    C.     (341.6s     I'.  1 . 

and  distils  without  decomposition,  it  is  prepared 
by  adding,  little  by  little,  from  :i  to  4  par 
bromine  to  refrigerated  alcohol.  After  fifteen 
hours  of  contact  the  mixture  is  distilled.  The 
-  of  bromine  and  the  other  volatile  products 
come  over  first,  and  afterwards,  :<t  a  temperature 
of  from  180'  C.  (.'{20°  P.)  to  180°  C.  (356°  P.), 
the  bromal,  with  an  oily  substance  insoluble  in 
water.  Water  being  added,  bromal  hydrate, 
('2HUraO.H20,  is  formed  in  rhombic  scales  fusing 
at  5SJ6'  C.  (128°  F.).  By  the  action  of  an  alkali, 
bromoform  is  produced  from  the  bromal  hydrate. 
According  to  S.  Steinauer  (V.  A.  P.  A.,  May  19, 
1870),  in  frogs  and  mammals  bromal  produces  at 
first  great  restlessness,  followed  by  sleep  of  moder- 
ate intensity,  accompanied  by  an  almost  complete 
analgesia.  Dyspnoea  was  usually  very  marked, 
and  death  sometimes  occurred  in  convulsions. 
The  cardiac  ventricles  after  death  were  relaxed 
or  tetanized,  according  as  the  dose  had  been 
large  or  small.  Steinauer  believes  that  the  suc- 
cession of  symptoms  is  due  to  the  first  action 
being  that  of  the  bromal,  and  the  subsequent, that 
of  bromoform  and  nascent  bromides  generated  in 
the  blood  from  the  bromal  hydrate.  Steinauer 
administered    the    drug    to    several    patients,    in 
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doses  of  three  grains  (0.2  Gm.)  at  bedtime,  with 
the  effect  of  relieving  pain  or  producing  sleep. 
In  epilepsy  it  seemed  to  avert  the  paroxysms. 

Bromalin.  Bromethylformin. — Eexamethylene- 
tetramine-bromethylate,  (CH2)6N4.C2HsBr.,  is 
formed  by  the  action  of  ethyl  bromide  upon  hex- 
amethylenetetramine.  It  occurs  in  colorless  scales 
or  white  powder,  melting  at  200°  C.  (392°  F.)  with 
decomposition;  nearly  tasteless,  readily  soluble 
in  water.  It  has  been  used,  especially  by  Bardet, 
as  a  sedative  and  substitute  for  the  bromides. 
The  dose  is  from  thirty  to  sixty  grains  (2.0-3.9 
Gm.). 

Bromamide.  Tribromaniline  Hydrobromide. 
C6H2Br3NH2HBr. — This  substance,  which  is  said 
to  contain  75  per  cent,  of  bromine,  and  to  be  very 
stable,  occurs  in  odorless,  tasteless,  colorless, 
needle-shaped  crystals,  insoluble  in  water,  but 
soluble  in  sixteen  parts  of  boiling  alcohol,  in 
chloroform,  ether,  and  the  fixed  oils.  It  melts  at 
117.2°  C.  (243°  F.),  and  volatilizes  at  154.4°  C. 
(310°  F.)  without  change.  It  has  been  proposed 
by  A  Caille"  (A7.  Y.  M.  J.,  1892)  as  an  antipyretic, 
antirheumatic,  and  analgesic.  Dose,  from  ten  to 
fifteen  grains   (0.G5-1.0  Gm.). 

Bromine  Chloride.  Bromi  Chloridum.  BrCl. 
This  chloride  is  prepared  by  passing  chlorine  gas 
through  bromine,  and  condensing  the  vapors  which 
form,  by  a  freezing  mixture.  It  is  a  reddish- 
yellow,  very  mobile  and  volatile  liquid,  emitting 
dark  yellow  fumes,  which  have  a  very  powerful 
odor  and  cause  a  How  of  tears.  Its  taste  is  hot 
and  unpleasant.  Bromine  chloride  is  used  by 
Landolfi  of  Naples,  internally,  in  the  treatment 
of  cancer  and  as  an  ingredient  in  his  caustic. 

Bromipin. — Brominized  Sesame  Oil  is  probably 
a  simple  addition  compound  of  bromine  with  the 
unsaturated  oleins  of  sesame  oil.  The  exact  com- 
position of  this  substance  is  not  known,  but  it  is 
asserted  to  be  a  stable  combination  of  bromine 
and  sesame  oil.  It  is  claimed  for  it  that  it  has 
the  sedative  powers  of  potassium  bromide  and 
other  alkaline  bromides,  but  does  not  produce  dis- 
turbances of  the  intestinal  tract,  skin,  and  general 
system  which  occur  in  bromism.  It  has  been 
highly  recommended  by  a  number  of  clinicians  for 
the  relief  of  epilepsy,  insomnia,  cardiac  symptoms, 
and  other  disturbances  occurring  in  neurasthenia. 
It  may  be  given  hypodermically  or  dissolved  in 
oil  and  rubbed  into  the  skin;  after  either  method 
of  administration  bromine  soon  appears  in  the 
urine.  Bromipin  is  a  clear,  oily  liquid,  which  was 
supplied  by  the  manufacturer  in  two  strengths, — 
one  containing  10  per  cent,  and  the  other  33J  per 
cent,  of  bromine.  It  must  be  given  in  capsules  or 
dissolved  in  cod  liver  oil.  According  to  Merck's 
Report,  30  grains  of  the  stronger  bromipin  are 
equivalent  to  15  grains  of  potassium  bromide. 
The  10  per  cent,  solution  is  now  (1905)  the  only 
one  quoted  in  Merck's  Manual;  the  adult  dose  of 
this  is  one  fluidrachm  (3.75  Cc.)  ;  in  epilepsy 
two  fluidrachms  to  one  fluidounce  (7.5  to  30  Cc.) 
have  been  given.  Dose,  for  children,  about  one- 
half  the  adult  dose. 

Bromochinal.  Quinine  Bromsalicylate. — Bro- 
mochinal  occurs  in  yellow  crystals,  sparingly  sol- 
uble in  water,  alcohol,  or  ether.  According  to  von 
Noorden,  in  doses  of  nine  to  twelve  grains  (0.6- 
0.78  Gm.)  given  twice  a  day,  it  acts  as  a  feeble 
antipyretic  and  is  also  soporific.     (Ther.  Oeg.,  v.) 

Bromocoll.  Dihromtannin-gelatin. — This  is  a 
yellow,  tasteless,  odorless  powder,  composed  of  20 
per  cent,  of  bromine,  10  per  cent,  of  water,  30  per 
cent,  of  gelatin,  and  40  per  cent,  of  tannic  acid. 
According  to  the  experiments  of  Brat    (Th.   M., 


xv.  4,  1901),  bromocoll  is  very  resistant  to  gas- 
tric juice,  but  is  readily  dissolved  with  decomposi- 
tion in  the  intestinal  juices.  It  is  claimed  that 
it  acts  precisely  like  the  older  bromides,  and  pro- 
duces the  disagreeable  symptoms  of  bromism,  only 
in  a  very  mild  degree.  Friedliinder  (Th.  M., 
1901)  determined  by  experiments  that  it  depresses 
the  irritability  of  the  psychomotor  centres.  The 
dose  is  thirty  to  seventy-five  grains  (2-5  Gm.) 
a  day. 

Bromol.  Tribromophenol.  Tribromphenol. 
CeH2Br30H. — Bromol  is  obtained  as  a  white  floc- 
culent  and  gradually  crystallizing  sediment  when 
bromine  water  is  added  to  an  aqueous  solution  of 
phenol.  Pure  tribromophenol  occurs  as  a  white 
crystalline  substance  which  melts  at  a  tempera- 
ture of  92°  C.  (197.0°  F.),  and  is  nearly  insoluble 
in  water,  but  readily  so  in  alcohol,  ether,  chloro- 
form, glycerin,  and  in  fatty  and  ethereal  oils;  the 
odor  is  disagreeable,  like  that  of  bromine,  but  more 
penetrating;  the  taste  is  sweet  and  astringent. 
According  to  Grimm  and  Rademacher,  tribromo- 
phenol is  a  powerful  antiseptic  and  disinfectant, 
which,  when  in  concentrated  form,  acts  as  a  caus- 
tic, and  is  especially  valuable  in  the  treatment  of 
tuberculous  ulcers  and  gangrene.  Grimm  consid- 
ered the  remedy  too  caustic  to  be  vised  upon  the 
mucous  membrane  of  the  upper  air-passages,  but 
Rademacher  has  used  it  in  the  solution  of  olive 
oil  (one  to  thirty)  with  asserted  excellent  results 
in  diphtheria.  It  is  said  to  be  very  slowly  acted 
upon  by  the  intestinal  juices,  and  has  been  used 
as  an  intestinal  disinfectant  in  doses  of  from 
three  to  eight  grains  (0.2-0.5  Gm.)  a  day.  That 
it  is  absorbed  in  some  form  is  shown  by  the 
fact  of  its  excretion  in  the  urine  in  the  form  of 
tribromophenol-sulphonic  acid. 

Bromolein  is  an  addition  product  of  bromine 
in  which  the  unsaturated  fatty  oleins  of  the  al- 
mond oil  have  taken  up  the  bromine  necessary  for 
their  saturation.  This  substance,  introduced  by 
Coronedi  and  Marchetti  (Settimana  med.,  liii. 
1899)  is  a  yellow,  clear,  oily  liquid,  containing 
20  per  cent,  of  bromine  combined  with  olein  of 
the  oil  of  sweet  almonds.  It  is  asserted  that  it 
may  be  used  hypodermically  or  upon  the  skin, 
and  affords  an  excellent  means  of  using  the  bro- 
mides in  nervous  diseases,  acting  like  the  older 
bromides  without  causing  bromism.  It  is  said  also 
not  to  be  decomposed  by  the  enzyme  of  the  pan- 
creas. Theoretically  the  dose  of  bromolein  is  about 
three  times  that  of  potassium  bromide. 

Bromopyrin.  Monobromantipyrin.  CnHn 
BrN20. — This  occurs  in  white  crystalline  needles, 
almost  insoluble  in  cold  water,  scarcely  soluble  in 
hot  water,  easily  soluble  in  alcobol  and  chloro- 
form. Its  melting  point  is  114°  C.  (237.2°  F.). 
Its  influence  upon  the  system  seems  not  to  have 
been  investigated.  A  mixture  of  antipyrine,  caf- 
feine, and  sodium  bromide  has  been  sold  as  bromo- 
pyrin. 

Brunswick  Green. — A  color  pigment,  chemi- 
cally either   copper  oxycarbonatc  or   owychloride. 

Bryonia.  U.  8.  1890.  Bryonia.— "  The  root  of 
Bryonia  alba,  and  of  Bryonia  dioica  Linne"  (nat. 
ord.  Cucurbitaceo!) ."     U.  S.  1890. 

Bryonia  alba,  or  white  bryony,  is  a  perennial, 
climbing,  herbaceous  plant  with  monoecious  flow- 
ers,  growing  in  thickets  and  hedges  in  different 
parts  of  Europe.  Another  species,  B.  dioica,  with 
dioecious  flowers  and  red  berries,  bears  so  close 
a  resemblance  in  character  and  properties  to  the 
preceding  that  it  is  considered  by  some  botanists 
merely  a  variety.  The  roots  of  both  plants  are 
gathered  for  use.     When  fresh  they  are  spindle- 
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shaped,  sometimes  branched,  a  foot  or  two  in 
length,  as  thick  as  the  arm,  or  even  thicker,  ex- 
ternally yellowish  gray  and  circularly  wrinkled, 
within  white,  succulent,  and  lleshy,  of  a  nauseous 
odor,  which  is  lost  in  great  measure  by  drying, 
and  of  a  bitter,  acrid,  very  disagreeable  taste.  The 
peasants  are  said  sometimes  to  hollow  out  the 
top  of  the  root,  and  to  employ  the  juice  which 
collects  in  the  cavity,  as  a  drastic  purge.  (M6rat 
and  De  Lens.)  The  berries  are  also  purgative, 
and  are  used  in  dyeing.  B.  americana,  Lam.,  and 
li.  africana,  Thunb.,  are  respectively  used  in  the 
West  Indies  and  Africa  as  hydragogue  cathartics 
in  dropsy.  The  berries  of  the  European  black 
byrony  (Tamus  communis,  L. ),  are  said  to  be  an 
irritant  poison,  and  Coutagne  lias  found  that 
their  tincture  causes  in  animals  paralysis  and  con- 
vulsions. (Sec  Rep.  dc  1'hrinn.,  Nov.  1884;  also 
/'.  ./.,  Jan.  1003.) 

As  kept  in  the  shops  liryonia  occurs  in  trans- 
sections  "about  5  Cm.  in  diameter,  the  bark 
gray-brown,  rough,  thin,  the  centra]  portion  whit- 
ish or  grayish,  with  numerous  small,  projecting 
wood-bundles  arranged  in  circles  and  radiating 
lines;  fracture  short-.  [nodoTous]  taste  disa- 
greeably hitter."     I  .  N.  1890.     Besides  ■  peculiar 

giUOOSide  called  bryonin.  the  root  contains  a  lesjn. 
to    which    the    name   of    /-  oas    been    given. 

It  yields  it--  active  properties  to  \\ :> t <r.  Bryonin, 
c34H5o()9.  may  be  obtained  by  exhausting  the 
coarsely  pulverised   root    in  the  cold  with   water 

containing  3   per  Cent  of  hydrochloric  acid.     This 

acid  aqueous  liquid   Is  then  treated  with  tannin 

until  no  further  precipitate  occurs,  the  precipi- 
tate  treated   first    with    water  containing    IK  I   and 

then  with  distilled  water,  dried,  pulverised,  and 
dissolved  iii  90  per  cent  alcohol;  the  solution  Is 
filtered,  decomposed  with  tine  oxide,  and  the  re 

suiting  mass  exhausted    with   cold    distilled    water. 

This  on  evaporation  yields  impure  bryonin,  which 
is  purified  by  dissolving  it  in  water  containing 
hydrochloric  acid  and  dlalyzing  it.     It   is  white, 

amorphous,   very  bitter,  soluble   in  water  and  ftloO 
hoi.  insoluble  in  ether  and  chloroform.      It    is  d<\ 
trogviate  and  precipitates  tannin  and  annnoniacal 
lead  acetate.     The  root   thus  exhausted   with   water 
and  dried,  when  treated   with  90  per  Mil.  alcohol, 

yields  the  bryoresin.    This  is  son  at   15"  ('.  (59" 

P.),     red.     amorphous,     soluble     in     alcohol,     ether, 
chloroform,  glacial    acetic   acid,  and   alkalies.    Hry 
ontn,    boiled    with    dilute    sulphuric    acid,    yields   a 
glucose    and    a    yellowish,    amorphou-     resin, 

ogenin.  This  latter  is  soluble  in  alcohol,  insoluble 
in  ether.  (Masson.  ./.  P.  ('..  1893,  800;  see  also 
C.  K.  Heller.  A.  ./.  /'..  1887,  68.) 

Bryonia  is  an  active  irritant  hydragogue  ca- 
thartic. In  a  number  of  cases  it  has  produced 
serious  or  even  fatal  poisoning.  Vomiting  and 
purging  have  been  commonly  present,  but  in  some 
cases  there  has  been  no  diarrhua.  Giddiness,  de- 
lirium, and  dilated  pupils,  coupled  with  fall  of 
the  bodily  temperature,  imperceptible  pulse,  cold 
perspiration,  and  other  manifestations  of  collapse, 
are  the  usual  symptoms.  Eighty  minims  (5  Cc. ) 
of  the  homoeopathic  tincture  caused  very  serious 
but  not  fatal  poisoning.  (For  eases  see  /'.  J., 
1858,  p.  542;  L.  L.,  May  9,  1868;  B.  J/.  /.,  1883, 
ii.  10G7;  T.  G.,  ii.  35:  also  ^Yoodman  and  Tidy.) 
The  recent  root  is  highly  irritant,  and  is  said, 
when  bruised  and  applied  to  the  skin,  to  be 
capable  of  producing  vesication.  The  medicine 
was  well  known  to  the  ancients,  and  has  been  em- 
ployed as  a  hydragogue  cathartic  in  dropsy.  Dose, 
twenty  grains  to  a  drachm   (1.3-3.9  Gm,). 


Tinvtura  Bryonia?.  U.  S.  1890.  Tincture  of 
Bryonia. — "  Bryonia,  recently  dried,  and  in  No. 
40  powder,  one  hundred  grammes  [or  3  ounces 
av.,  231  grains];  Alcohol,  a  sufficient  quantity, 
to  make  one  thousand  cubic  centimeters  [or  33 
fluidounces,  6£  fiuidrachms].  Moisten  the  powder 
with  one  hundred  cubic  centimeters  [or  3  fluid- 
ounces,  183  minims]  of  Alcohol,  and  macerate 
for  twenty-four  hours;  then  pack  it  firmly  in  a 
cylindrical  percolator,  and  gradually  pour  Alcohol 
upon  it,  until  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6 J  fiuidrachms]  of  Tincture  are  ob- 
tained." U.  »S'.  1890.  Dose,  from  one  to  two  fiui- 
drachms   (3. 7.3-7. 5   Cc. ). 

Burra  Gookeroo. — Under  this  name,  in  India, 
the  fruit  and  sometimes  the  whole  plant  of  the 
Tribulus  lanuginosus  (Fam.  Zygophyllacea)  is 
used  as  a  diuretic  and  aphrodisiac.  The  carpels 
have  been  commended  in  London  as  a  remedy  in 
nocturnal  (missions ;  dose  of  lluidextract,  from 
twenty  minimi  to  one  fluidrachm   (1.3-3.75  Cc). 

Butea  Gum.  Bates  (lummi.  Br.  Add.  /?<■><- 
rjal  BTtno.— The  inspissated  juice  obtained  from  in- 
cisions in  the  stem  of  Butea  frondosa,  Roxb.  The 
Sacred  Tiei  (HuUa  frondo.sa)  enters  largely  into 
the  religious  rites  of  the  Hindoos.  Its  red  Bowers 
Bered  at  the  bloody  sacrifice  of  the  goddess 
Kali.  Its  leaf  with  three  spreading  ballets  is 
supposed  to  represent  the  Hindoo  deity,  and 
furnishes  platten  used  when  the  Hindoo  boy  be- 
comes of  ;igc.  Butea  gum  occurs  in  small,  ir- 
regular, shining,  odorless  fragments,  which  by 
exposure  become  dull  and  blackish.    It  is  partially 

soluble    in    water   and   yields    to    hot    90    per    cent. 

alcohol    about     40    per    cent.,    the    solution    being 

•  ly    colored.      It    is   said    (Hanbury)    to  yield 

l.s  pei   cent,  of  ash  and   13.5  per  cent,  of  \ 
and  to  1m-  composed  of  about  equal  parts  of  n  kino 
tannic  acid  and  s  soluble  mucilaginous  substance. 

On   dry   distillation    it    yields   pyrocatechin,   which, 

according  to  Eissfel.  does  not  preexist  In  it.    The 

Br.  add.  permits  of  it*  substitution  for  true  kino 

in    India    and   the   eastern   Colonies,   ami    its    thera- 
peutic   properties   are    undoubtedly    those    of    kino. 
The     |',r.     Add.     reOOgniBM    under    the     name    of 

Urn  i    s-imi\a  the  seeds  of  Butea  frondota  and 

ileseril.es  them  as  "  tl.it  and  rcnifonn,  from  one  to 
one  and  one  halt  inches  (£5  to  88  Mm.)  long,  from 
of  an  inch  to  one  inch  (  10  to  'J5 
Mm.)  wide,  and  from  one  sixteenth  to  one  twelfth 
of  an  inch  Ml  to  I  Mm.)  thick.  The  testa  is  thin, 
glossy,  veined,  wrinkled,  and  of  a  dark  reddish- 
brown    color.      There    is   a    large    prominent,    hilnm 

situated  in  the  middle  of  the  concave  edge.    The 

cotyledons  are  large,  leafy,  and  of  a  yellow  color." 
The  butea  seeds  have  been  specially  Used  by  Tamil 
practitioners  against  the  ia/ic  norm  and  ancarnlrs 
and  in  dOM  of  six  fiuidrachms  twice  daily  (22.5 
(Ainslie.)  According,  however,  to  the 
authors  of  the  I'harmarof/raphia  Indira  the  infu- 
sion of  three  seeds  i*  distinctly  aperient. 

The  Br.  Add.  directs  that  butea  seeds  shall  be 
d  in  water,  the  integument  carefully  re- 
moved, arid  the  dried  kernels  ground  to  powder 
{I'uhis  Butrw  Seminum,  Br.  Add.);  dose,  ten 
to  twenty  grains  (0.05-1.3  Cm.). 

Butylchloral-Antipyrine.     CnHiaNaO.C^HgCls 

0  +  H2O. This  compound  results  when  antipyrine 

and  butvlchloral  hydrate,  in  the  proportion  of  188 
parts  of  the  former  to  193.5  parts  of  the  latter, 
are  triturated  together;  the  resulting  oily  liquid 
dissolved  in  hot  water,  and  the  solution  set  aside 
to  crystallize.  It  is  in  the  form  of  colorless, 
needle-like  crystals,  melting  at  70°  C.    (158°  F.), 
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and  soluble  in  about  30  parts  of  water.  Dose,  of 
butylchloral-antipyrine,  from  five  to  twenty  grains 
(0.32  to  1.3  Gm.)  as  an  analgesic  and  hypnotic. 

Butyric  Acid.  Acidum  Butyricum. —  (See  Fruit 
Essences. ) 

Buxus.  Buxus  sempervirens,  L.  Box.  (Fam. 
Buxacese.) — This  evergreen  shrub  is  too  well  known 
to  require  description.  Though  much  cultivated 
in  this  country  as  an  ornamental  plant,  it  is  a 
native  of  Europe  and  Western  Asia.  The  wood 
is  considered  diaphoretic  in  its  native  countries, 
and  is  used  in  decoction  in  rheumatism,  sec- 
ondary syphilis,  etc.  The  leaves,  which  have  a 
peculiar  odor  and  a  bitter  and  disagreeable  taste, 
are  said  to  be  purgative  in  the  dose  of  a  drachm. 
A  volatile  oil  distilled  from  the  wood  has  been 
given  in  epilepsy.  A  tincture  formerly  enjoyed 
some  reputation  as  an  antiperiodic.  (Merat  and 
De  Lens.)  In  18G0  it  was  determined  by  Walz 
that  buxine,  an  alkaloid  which  had  been  discov- 
ered in  the  leaves  of  this  tree,  is  identical  with 
the  bebeerine  of  the  bebeeru  or  nectandra  bark. 
(See  Nectandra;  also  P.  J.,  Oct.  1869,  194.) 
Pavia  obtained  a  second  alkaloid  from  Buxus 
sempervirens,  which  was  investigated  by  Pavesi 
and  Rotondi.  (Jahresberichte,  1874,  903.)  They 
named  it  parabuxine,  and  ascribed  to  it  the  for- 
mula C24H48N2O.  Barbaglia  (A.  J.  P.,  1885,  145) 
described  still  another  alkaloid,  parabuxinidine. 
It  crystallizes  in  thin,  colorless  prisms,  is  insol- 
uble in  water,  soluble  in  ether,  freely  soluble  in 
alcohol,  and  colors  turmeric  paper  deep  red. 

Cabbage-Tree  Bark.  Ecorce  de  Qeoffree,  Fr. 
Kohlbaumrinde,  Wurmrinde,  G. — The  bark  of 
Vouacapoua  inermis  (Swz. ),  Lyons.  (Andira  iner- 
mis,  H.  B.  K.  Geoff  rcea  inermis,  Sw.)  This  is  a 
leguminous  tree,  with  a  stem  rising  to  a  con- 
siderable height,  branched  towards  the  top,  and 
covered  with  a  smooth  gray  bark.  The  tree  is 
a  native  of  Jamaica,  and  other  West  India  islands. 
The  bark,  which  is  the  part  used,  is  in  long 
pieces,  thick,  fibrous,  externally  of  a  brownish- 
ash  color,  scaly,  and  covered  with  lichens, 
internally  yellowish,  of  a  resinous  fracture,  a 
disagreeable  odor,  and  a  sweetish,  mucilaginous 
bitterish  taste.  Its  power  resembles  that  of  jalap. 
Huttenschmidt  obtained  from  it  a  crystallizable, 
very  bitter  substance,  having  the  composition  and 
neutralizing  properties  of  the  vegetable  alkaloids, 
and  named  it  jamaicine.  Two  grains  (0.13  Gm.) 
of  it  produced  violent  purging  in  pigeons. 

Theodore  Peckoldt  says  of  the  wood  of  an  allied 
species,  Andira  anthelmintica,  Benth.,  that  the 
workmen  engaged  in  sawing  it  are  prone  to  be 
affected  with  inflammation  of  the  eyes,  constric- 
tion of  the  throat,  excessive  thirst,  a  bitter, 
burning  taste,  a  troublesome  itching  over  the 
body,  and  sometimes  eruptions  on  the  skin.  By 
treating  a  concentrated  decoction  of  the  wood  with 
calcium  hydroxide,  then  filtering  after  forty-eight 
hours,  evaporating  to  the  consistence  of  syrup, 
and  exhausting  the  residue  with  alcohol,  Peckoldt 
obtained  a  yellowish-brown  coloring  matter  which 
he  called  andirin.  (This  name  has  also  been  given 
to  a  glucoside  said  to  have  been  found  in  Vouaca- 
poua inermis.  See  A.  J.  P.,  1885,  558.)  Peckoldt 
also  obtained  a  peculiar  resin  by  treating  the  wood 
with  alcohol,  filtering,  distilling  off  most  of  the 
alcohol,  and  then  precipitating  by  water.  The 
resin  is  inodorous,  of  a  bitter,  acrid  taste, 
soluble  in  alcohol,  and  but  partially  soluble  in 
ether.  This  resin,  and  especially  the  portion  solu- 
ble in  ether,  gives  its  irritating  properties  to  the 
sawdust.      (Chem.  Cb.,  Nov.   17,   1858.) 


Cabbage-tree  bark  is  cathartic,  and,  in  large 
doses,  prone  to  occasion  vomiting,  fever,  and  delir- 
ium. It  is  said  that  these  effects  are  more  liable 
to  result  if  cold  water  be  drunk  during  its  opera- 
tion, and  may  be  relieved  by  the  use  of  warm 
water,  castor  oil,  or  a  vegetable  acid.  In  the  West 
Indies  it  is  esteemed  a  powerful  vermifuge,  and 
is  much  employed  for  expelling  lumbrici;  but  it 
is  dangerous  if  incautiously  administered,  and 
instances  of  death  from  its  use  have  occurred.  It 
is  almost  unknown  in  this  country.  The  usual 
form  of  administration  is  that  of  decoction, 
though  the  medicine  is  also  given  in  powder, 
syrup,  and  extract.  The  dose  of  the  powder  is 
from  twenty  to  thirty  grains  (1.3-2.0  Gm.);  of 
the  extract  three  grains    (0.2  Gm.). 

On  the  continent  of  Europe  the  bark  of  Voua- 
capoua retusa  (Poir),  Lyons  (Andira  retusa,  H. 
B.  K.,  Geoffrcea  surinamensis,  Bondt. ) ,  which 
grows  in  Surinam,  has  also  been  used.  It  is  con- 
sidered more  powerfully  vermifuge  and  less  liable 
to  produce  injurious  effects.  It  has  a  gray- 
ish epidermis,  beneath  which  it  is  reddish  brown, 
laminated,  compact,  and  very  tenacious,  and  when 
cut  transversely,  exhibits  a  shining  and  varie- 
gated surface.  In  the  dried  state  it  is  inodorous, 
but  has  an  austere  bitter  taste.  The  powder  is  of 
a  pale  cinnamon  color. 

Cacodylic  Acid.  Acidum  Cacodylicum.  Ab(C 
H3)200H. — Cacodylic  acid  is  a  deliquescent,  crys- 
talline, and  odorless  solid,  which  is,  however, 
chemically  quite  stable.  It  is  very  soluble  in 
water  with  an  acid  reaction.  Cacodylic  acid 
is  dimethyl-arsenic  acid;  that  is,  arsenic  acid 
in  which  two  hydroxyl  radicles  have  been  re- 
placed by  two  methyl  radicles.  In  the  metal- 
lic cacodylates  the  hydrogen  in  the  remaining 
hydroxyl  is  replaced  by  the  base;  sodium  caco- 
dylate  is,  therefore,  As(CH3)2OOXa;  potassium 
cacodylate,  As(CH3)200K,  etc.  In  recent  times 
cacodylic  acid  has  been  very  largely  used  as 
a  substitute  for  the  older  preparations*  of  arsenic 
in  the  treatment  of  psoriasis,  neurasthenia,  and 
other  diseases  of  the  skin  or  the  nervous  sys- 
tem, being  employed  in  those  cases  in  which 
Fowler's  solution  has  been  commonly  used.  It 
has  been  variously  alleged  that  it  is  very  active 
and  that  it  is  almost  free  from  toxic  properties, 
a  divergence  of  statement  which  seems  to  be  rec- 
onciled by  the  researches  of  John  Marshall  and 
Howard  Green  (Am.  Chem.  J.,  May.  1886),  who 
found  that  commercial  cacodylic  acid  was  quite 
active  in  rabbits,  and  then  determined  that  this 
activity  was  due  to  the  presence  of  free  arsenic  tri- 
oxide. 

Chemically  pure  cacodylic  acid  had  to  be 
given  in  enormous  doses  to  have  any  effect,  but 
when  administered  to  the  rabbit  in  repeated  doses 
of  seven  grains  (0.45  Gm.)  it  produced  vomiting, 
diarrhoea,  profuse  salivation,  staggering  gait,  fol- 
lowed in  one  case  by  death.  It  would  seem,  there- 
fore, to  be  a  very  feeble  arsenical  preparation. 
There  is  little  reason  for  supposing  that  it  is  essen- 
tially different  in  its  therapeutic  action  from  the 
more  ordinary  preparations  of  arsenic,  its  remedial 
properties  being  in  all  probability  directly  pro- 
portionate to  its  toxic — that  is,  its  physiological 
activity.  This  conclusion  is  sustained  by  two 
facts  which  the  published  clinical  records  make 
very  clear, — namely,  that  in  order  to  be  at  all 
effective  in  disease  cacodylates  must  be  given  in 
extraordinary  doses,  and  that  occasionally  the 
exhibition  of  comparatively  small  doses  is  fol- 
lowed   by    very    violent    symptoms    of    arsenical 
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poisoning.  (See  Murrell,  B.  M.  J.,  No.  2086.)  It 
is  most  probable  that  in  the  latter  cases  the  caco- 
dylate  has  contained  free  arsenous  acid.  Pure 
cacodylic  acid  may  be  used  itself  internally  in 
doses  of  one-half  to  two  grains  (0.032-0.13  Gm.), 
bat  is  commonly  administered  in  the  form  of  a 
salt.  The  following  preparations  have  been  sug- 
gested: 

Calcium  Cacodylate.     Calcii  Cacodylas. 
(CH3)9AsOO     c     , 
(CH3)2A8  00>Oa  +  aq- 
A  white  powder,  soluble  in  water. 

Iron  Cacodylate.  Ferri  Cacodylas. — A  grayish- 
yellow  amorphous  powder  freely  soluble  in  water, 
especially  when  heated,  less  soluble  in  alcohol. 
This  salt  has  been  specially  recommended  by  Gil- 
bert and  Lereboullet  (R.  T.,  1900,  No.  16)  for 
hypodermic  use  in  the  treatment  of  leuoocythce- 
mia,  lymphadenoma,  and  other  serious  anaemias. 
It  is  too  irritant  to  be  used  in  concentrated 
solution,  but  as  much  as  one  grain  (0.065  Gm.) 
dissolved  in  half  a  fiuidrachm  (1.8  Cc. )  of  water 
may  be  injected  daily. 

Ouaiacol  Cacodylate. — A  reddish-white  crystal- 
line mass,  which  dissolves  in  alcohol  and  parts 
with  cacodylic  acid  in  the  presence  of  water.  Dis 
solved  in  oil  it  has  been  employed  hypodermically 
in  tuberculosis. 

Mercury  Cacodylate.  Hydrargyri  Cacodylas. 
White  crystals  freely  diMoMog  in  water,  but 
sparingly  soluble  in  alcohol.  We  have  no  definite 
knowledge  of  the  physiological  action  of  this  salt. 
but  it  is  said  to  have  been  u*ed  by  Davas  hypo- 
dermically in  doses  of  half  a  grain  (0.0S2  Gm.). 
One  and  a  half  grains  (0.096  Gm. )  is  affirmed  to 
be  the  fatal  dose  for  the  rabbit. 

Lithium  Cacodylate.     Lithxi  Cacodylas. 

J'J|»>A«OOLi  +  aq. 

A  light  white  powder,  soluble  in  water.  Done,  one- 
half  to  two  grains    (0J2~O.ll   Osa.). 

Magnesium     Cacodi/Uitt .        i  ''aoodylas. 

(ChM*  +•* 

A  white  powder,  soluble  in  water.  Dose,  one-half 
to  two  grains    (0.032-0.13  Cm.). 

Potassium     Cacodylate.        Potassu     C<ico<lylas. 

\  |J3>AsOOK  -faq. 

Small  white  crystals,  soluble   in  water,  but   spar- 
ingly soluble  in  alcohol  and  insoluble  in  ether. 
Quinine    Cacodylate.      Quinin<c    Cucodylas.      C20 

Ht4Nt0i(CHa)tAjOOHrf— A    white    powder,    mora 

freely  soluble  in  cold  than  in  hot  water,  but 
freely  soluble  in  alcohol.  Dote,  one-half  to  two 
grains    (0.032-0.13  Cm.). 

Sodium    Cacodylatt.      Sodii    Cacodylas. 

£**»>AflOONa  +  aq. 

Of  all  the  preparations  of  cacodylic  acid  the  so- 
dium cacodylate  is  usually  preferred.  It  espe- 
cially lends  itself  to  hypodermic  use,  a«d  may  be 
given  in  ten  per  cent,  solution.  One-fourth  of  a 
grain  (0.016  Gm. )  may  be  administered  at  first, 
and  the  dose  rapidly  increased  until  some  evi- 
dences of  physiological  action  are  produced;  or  as 
much  as  two  (0.13  Gm.)  or  even  three  grains  (0.2 
Gm.)  of  the  salt  are  given  in  the  day.  Sodium 
cacodylate  has  also  been  administered  to  a  con- 
siderable extent  by  the  rectum.  Various  clini- 
cians report  daily  doses  of  four  grains  (0.26 
Gm.)   without  injury. 

Cactus. — Cardiac  stimulant  properties  have 
been    attributed    to    two    Cacti, — namely,    Cereus 


Bonplandii,  H.  B.  K.,  Cereus  grandiflorus  (L), 
Miller  (Cactus  grandiflorus,  L.  Night-blooming 
Cereus.  Cierge  d  grandes  fleurs,  Fr.  Kbnigin 
der  Nacht,  G. )  Of  these  the  latter  only  is  now 
used  in  practical  medicine.  It  is  a  native  of 
tropical  America,  often  cultivated  in  hot  houses 
for  the  sake  of  its  very  fragrant  night-opening 
white  ilowers.  F.  W.  Sultan  (A.  J.  P.,  1891, 
424)  believed  that  he  had  found  in  it  an  alkaloid, 
cactine,  but  the  existence  of  this  alkaloid  is 
extremely  doubtful. 

Cereus  grandiflorus  has  long  been  used  in  tropi- 
cal America  in  the  treatment  of  dropsy.  It  was 
first  brought  into  notice  as  a  cardiac  remedy  by 
Rubini  of  Naples.  According  to  0.  M.  Myers 
(Jr.  F.  M.  J.,  June,  1891)  it  elevates  the  arterial 
tension  by  increasing  the  muscular  energy  of  the 
heart,  and  by  contracting  the  arterioles  through 
the  vasomotor  centres.  These  conclusions  have 
been  partially  confirmed  by  Boy-Teissier  and 
Boinet  {Marseilles  Med.,  1891).  Considerable 
clinical  testimony  has  been  given  to  the  value 
of  cactus  as  a  cardiac  stimulant  and  as  a  partial 
substitute  for  digitalis  in  the  functional  dis- 
orders of  the  heart  connected  with  dyxp<  ]>sui, 
neurasthenia,  anaemia,  Cravcs's  disease,  tobacco 
tox&mia,  sexual  exhaustion,  and  allied  affections. 
It  is  alleged  that  cactus  does  not  prolong  the 
.  and  is  valuable  in  aortic  regurgi- 
tation. 

Notwithstanding  the  scientific  and  clinical  evi- 
dence already  spoken  of,  cactus  is  probably  of 
little  or  no  value  in  practical  medicine.  In  care- 
ful therapeutic  trials  with  it  we  have  failed  to 
get  any  results  whatsoever.  Sharp  could  only 
Obtain  from  the  drug  resins  which  were  inactive 
and  concludes  that  it  is  inert.  (Pract.,  Sept. 
1894.)  Moreover,  cactus,  except  in  the  fresh 
state  as  it  is  ordered  by  manufacturers  from 
tropical  countries,  has  disappeared  entirely  from 
Lmerioaa  drug  market, — a  tub-committee  of 
B,  Pharmacopoeia!  Committee  of  Revision, 
after  1  year's  search,  was  not  able  to  gel  a  tingle 
•pedmen  of  it.  According  to  P.  W.  Williams, 
ilie  maximum  dose  of  the  tincture  (four  ounces 
of  the  fresh  stems  to  a  pint  of  strong  alcohol)  is 
thirty  minims  (1.8  Cc.)  every  four  hours,  and 
Of  the   llnidcxtract  twelve  minims    (0.7   ('<■.). 

From  Cereus  pectenc,  Hey]  separated  an  alka- 
loid, peetenine,  which,  according  to  Hellter  (A. 
I'har.  462,   1!»')1),  produced  both  in 

cold  and  warm  blooded  animals  tetanic  convul- 
-  ion-  with  heightened  reflexes.  According  to  the 
experinu  ata  of  Mogilewa,  the  alkaloid  acts  upon 
[ated  frog's  heart  as  a  depressant. 

From  C'hus  piloccreus,  Heyl  separated  the 
alkaloid  pilocreine,  which  Heffter  found  to  pro- 
duce in  frogs  central  paralysis  with  great  cardiac 
depression,  and  in  warm  blooded  animals  to  kill 
by  cardiac  arrest.  Mogilewa  found  this  alkaloid 
to  act  upon  the  frog's  heart  as  a  direct  depressant 
to  the  muscle  structure. 

Anthelmintic  properties  have  been  ascribed  to 
Cereus  flagelliformis,  Miller,  and  to  C.  divarica- 
tus,  Lam.,  DC. 

Cacur. — This  is  a  small  gourd  which  while 
still  unripe  is  used  by  the  Caflirs  as  an  emetic, 
and  which,  according  to  Oliver,  is  yielded  by  the 
Cucumis  myriocarpus,  Nand.  (Fam.  Cucurbi- 
tacese.)  G.  A.  Atkinson  (A.  J.  P.,  1887)  obtained 
from  it  a  neutral  resinous  body,  myriocarpin,  and 
found  that  twenty  grains  (1.3  Gm.)  of  the  fresh 
pulp  produced  in  man  nausea  and  slight  purga- 
tion.     (Ed.   M.  J.,  July,    1886.) 


PART  II. 


Cadmium. 


1425 


Cadmium.  Kadmium,  G. — This  metal  is  asso- 
ciated with  zinc  in  its  ores,  occurring  principally 
as  greenockite  (CdS),  a  yellowish  incrustation 
upon  zinc  blende  (ZnS),  and,  being  more  volatile 
than  that  metal,  comes  over  with  the  first  por- 
tions of  the  zinc  in  the  process  for  obtaining  it. 
(See  Zincum.)  The  cadmium  is  separated  by  dis- 
solving the  alloy  metals  in  diluted  sulphuric  acid, 
precipitating  the  sulphate  by  hydrogen  sulphide, 
treating  the  precipitate  with  hydrochloric  acid, 
and  again  precipitating  with  ammonium  carbon- 
ate. The  cadmium  carbonate  thus  obtained,  after 
being  washed  and  dried,  is  mixed  with  charcoal, 
and  exposed  to  a  dull  red  heat  in  an  earthen  re- 
tort, when  the  reduced  metal  distils  over. 

Properties. — Cadmium  is  a  white  metal,  resem- 
bling tin,  but  somewhat  heavier  and  more  tena- 
cious. Like  that  metal,  it  crackles  when  bent. 
Its  sp.  gr.  is  8.7,  melting  point  from  316°  to  320° 
C.  (600.8°-608°  F.).  It  begins  to  volatilize  at  a 
temperature  slightly  above  this,  but  under  the 
boiling  point  of  mercury,  while  it  boils  only  at 
770°  C.  (1418°  F.).  It  is  little  affected  by  the 
air,  but,  when  heated,  combines  with  an  atom  of 
oxygen,  forming  a  reddish-brown  or  orange-colored 
oxide,  CdO,  which  combines  with  the  acids  to 
form  salts.  From  its  saline  solutions  the  oxide 
is  precipitated  by  the  alkalies  in  the  form  of  a 
white  hydroxide.  Cadmium  also  combines  with 
chlorine,  iodine,  bromine,  and  sulphur.  It  is  dis- 
tinguished by  forming  a  colorless  solution  with 
nitric  acid,  from  which  hydrogen  sulphide  or 
ammonium  sulphide  precipitates  a  lemon-yellow 
sulphide  insoluble  in  an  excess  of  the  reagent  or  in 
solution  of  potassium  hydroxide  or  ammonia 
water,  and  not  volatilized  at  a  red  heat.  Potas- 
sium hydroxide  produces  a  white  precipitate 
insoluble  in  an  excess,  and  ammonia  a  similar  pre- 
cipitate soluble  in  an  excess  of  the  precipitant. 
Zinc  precipitates  cadmium  in  the  metallic  state. 
"A  neutral  solution  of  the  metal  in  nitric  acid, 
after  having  been  fully  precipitated  by  carbonate 
of  sodium  in  slight  excess,  yields  a  filtrate  which 
is  not  affected  by  ammonium  sulphide."  U.  S. 
1870.  This  test  was  intended  to  prove  the  absence 
of  arsenic. 

Cadmium  Iodide.  Cadmii  Iodidum.  (Cdla- 
Mol.  wt.  363.4.)  Cadmium  Iodatum,  Iodidum 
Cadmioum.  Iodure  de  Cadmium,  Fr.  Jodcad- 
mium,  Kadmiumjodiir,  G. — Cadmium  iodide  may 
be  prepared  by  mixing  iodine  and  filings  of  cad- 
mium in  a  moist  state,  or  by  dissolving  the  metal 
in  hydriodic  acid,  or  by  double  decomposition  be- 
tween potassium  iodide  and  cadmium  sulphate. 
It  is  soluble  in  water  and  alcohol,  and  may  be 
crystallized  from  either  solution,  in  large,  white, 
transparent  crystals,  in  the  form  of  six-sided 
tables,  of  a  pearly  lustre.  These  are  permanent  in 
the  air,  melt  at  *404°  C.  (759.2°  F.),  forming  an 
amber-colored  liquid,  and  give  off  violet  vapors  at 
a  dull  red  heat.  The  salt  is  freely  soluble  in 
water  and  in  alcohol,  and  the  solution  has  an  acid 
reaction.  The  Br.  Pharmacopoeia  of  1867  gives  the 
following  tests.  The  aqueous  solution  gives  a 
yellow  precipitate  with  hydrogen  sulphide  or  am- 
monium sulphide,  insoluble  in  excess  of  the  sul- 
phide, and  a  white  gelatinous  precipitate  with 
excess  of  solution  of  potassium  hydroxide,  the 
filtrate  from  which  is  unaffected  by  ammonium 
sulphide.  Ten  grains  dissolved  in  water  give  with 
an  excess  of  silver  nitrate  a  precipitate  which, 
washed  with  water  and.  afterwards  with  half  an 
ounce  of  water  of  ammonia  and  dried,  weighs  12.5 
grains. 

(90) 


Cadmium  Salicylate.  Cadmii  Salicylas.  Cd(Cg 
H40HCOO)2,  is  prepared  by  acting  on  cadmium 
oxide  with  salicylic  acid.  It  is  colorless  and  crys- 
talline, soluble  in  24  parts  of  boiling  water,  and 
in  alcohol,  ether,  and  glycerin.  It  is  used  as  an 
antiseptic. 

Cadmium  Sulphate.  Cadmii  Sulphas.  Cadmium 
Sulfuricum.  Sulfas  Cadmicus.  Sulfate  de  Cad- 
mium, Fr.  Schwefelsaures  Cadmiumoxyd,  Kad- 
miumsulfat,  G.  CdS04.4H2CU— "  Take  of  Cad- 
mium, in  small  pieces,  a  troyounce;  Nitric  Acid 
two  troyounces ;  Carbonate  of  Sodium  three  troy- 
ounces;  Sulphuric  Acid  four  hundred  and  ticenty 
grains;  Distilled  Water  a  sufficient  quantity.  To 
the  Cadmium  and  two  fluidounces  of  Distilled 
Water,  contained  in  a  glass  vessel,  add  by  degrees 
the  Nitric  Acid,  and,  when  the  action  slackens, 
apply  a  gentle  heat  until  the  metal  is  dissolved. 
Filter  the  solution,  and,  having  dissolved  the  Car- 
bonate of  Sodium  in  six  fluidounces  of  Distilled 
Water,  mix  the  solutions  thoroughly.  Wash  the 
precipitate  obtained  until  the  water  passes  taste- 
less, and  dissolve  it  in  the  Sulphuric  Acid,  diluted 
with  four  fluidounces  of  Distilled  Water.  Then 
evaporate  the  solution  to  one-third,  and  set  it 
aside  to  crystallize.  Lastly,  dry  the  crystals  on 
bibulous  paper."     U.  S.  1870. 

Cadmium  sulphate  crystallizes  in  oblique  prisms 
with  rhomboidal  bases,  which  are  transparent 
and  colorless,  and  resemble  those  of  zinc  sul- 
phate. They  have  an  astringent,  slightly  acidu- 
lous, and  austere  taste,  effloresce  on  exposure  to 
the  air,  and  are  very  soluble  in  water.  The  solu- 
tion, even  though  acidulated,  gives  with  hydrogen 
sulphide  a  yellow  precipitate,  becoming  orange- 
yellow,  of  cadmium  sulphide,  which  is  dissolved 
by  strong  hydrochloric  acid,  but  is  insoluble  in 
solutions  of  potassium  hydroxide  or  ammonia,  and 
is  thus  readily  distinguished  from  arsenic  sulphide. 
With  ammonium  sulphide  it  gives  a  yellow  pre- 
cipitate insoluble  in  an  excess  of  the  sulphide. 
Ammonia  produces  a  white  precipitate,  soluble  in 
an  excess  of  the  precipitant;  ammonium  carbon- 
ate a  white  one  insoluble  in  an  excess;  potassium 
ferrocyanide  a  white  precipitate  not  dissolved  by 
hydrochloric  acid;  and  the  ferricyanide  a  brown- 
ish-yellow one  soluble  in  a  large  excess  of  that 
acid.  (Brande  and  Taylor.)  By  these  tests  cad- 
mium sulphate  is  distinguished  as  a  salt  of  that 
metal.  As  a  sulphate  it  is  known  by  yielding  a 
precipitate  with  barium  chloride  not  soluble  in 
nitric  acid.  Zinc  precipitates  cadmium  in  the 
metallic  state  from  the  solution.  Cadmium  sus- 
pended in  a  solution  of  copper  sulphate  precipi- 
tates that  metal,  leaving  cadmium  sulphate  in 
solution,  and  this  has  been  proposed  as  a  method 
of  obtaining  the  salt. 

Medicinal  Uses  of  Cadmium. — It  is  probable  that 
the  insoluble  preparations  of  cadmium  are  not 
actively  poisonous,  but  it  is  certain  that  the  sol- 
uble preparations  are  corrosive  poisons,  causing 
in  overdoses  giddiness,  vomiting,  purging,  slow- 
ing of  the  pulse  and  respiration,  loss  of  con- 
sciousness, and  spasm.  In  three  cases  in  which 
the  carbonate  is  said  to  have  been  inhaled,  the 
chief  symptoms  were  constriction  of  the  throat, 
embarrassed  respiration,  vomiting  and  purging, 
giddiness,  and  painful  spasms.  {Ann.  Th&r., 
1859.)  For  a  case  of  poisoning  by  the  bromide, 
see  B.  M.  S.  J.,  1876. 


1  The  ordinary  crystals  of  cadmium  sulphate  have 
the  formula  OdS04.SH20,  and,  at  very  low  tempera- 
ture,   CdSO«.7HsO. 
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It  has  been  shown  by  Athanasius  and  Langlois 
(C.  R.  6.  B.,  ii.  1895)  that  the  soluble  salts  of 
cadmium  act  very  powerfully  in  arresting  the 
lactic  fermentation.  When  gi%ren  hypodermically 
to  the  frog  they  produce  symptoms  similar  to 
those  caused  by  zinc  salts,  than  which,  however, 
they  are  less  powerful;  the  symptoms  are  rapid 
loss  of  voluntary  motion  with  persistence  of  the 
reflexes  and  pronounced  cardiac  depression.  In 
the  higher  animals  there  is  destruction  of  the  red 
blood  corpuscles. 

Cadmium  sulphate  has  been  used  to  a  consider- 
able extent  as  a  local  astringent  and  stimulant  in 
diseases  of  the  eye  and  in  gonorrhoea,  and  is  be- 
lieved by  many  oculists  to  have  special  power  in 
relieving  specks  and  opacities  of  the  cornea.  It  is 
employed  either  in  solution,  from  half  a  grain  to 
four  grains  to  the  fluidounce  of  distilled  water,  or 
in  ointment,  twelve  grains  to  the  ounce  of  simple 
ointment. 

Cadmium  iodide  was  introduced  by  A.  B.  Garrod 
as  an  external  remedy  in  the  treatment  of  scrofu- 
lous glands,  nodes,  chronic,  inflammation  of  joints, 
and  various  cutancoux  disrases.  The  ointment, 
which  was  formerly  official  in  t  lie  British  Pharma- 
copeia under  the  name  of  luguentum  ('admit 
Jodidi  (sixty-two  grains  to  one  ounce  of  simple 
ointment),  is  toft,  while,  ami  said  to  readily  yield 
its  iodine  to  absorption  when  applied  by  persistent 
gentle  friction. 

Caesium. — The  physiological  effect  of  onfall 
chloride  has  been  investigated  bv  8.  Botkin  (In. 
Dis.,  St.  Petersburg.  1KKK.)  He"  finds  that  it  in- 
creases the  blood  pressure  and  retards  the  heart 
movement  to  a  slight  extent.  Laufenauer  i  7'A. 
Jf.,  1889,  and  Petter  Med.  OMrmr§.  I'rrsse,  1889) 
a^rts  thai  ci'sium  bromide  theoretically  OUght 
to,  and  practically  does,  control  ept'fepsy  better 
than  do  the  ordinary  bromide*-.  The  physiologi- 
cal and  medicinal  properties  of  rubidium  have 
also  been  studied  by  these  investigators  and 
found  to  resemble  (hose  of  cesarum.  This  Investi- 
gation has  led  to  the  patting  upon  the  market .  by 
Merck,  of   the   following   preparations: 

Rubidium  and  Ammonium  Bromide  (RbBr  + 
.TXH«Br). — A  white  or  slightly  yellowish,  crystal- 
line powder,  readily  soluble  in  water.  Its  t,- 
somewhat  OOoling  at  fir-t.  and  pungent ly  saline 
afterwards.  This  salt,  one  hundred  parts  of  which 
contain  thirty-six  parti  of  rubidium  bromide  and 
sixty  four  of  ammonium  bromide  (NH4Hr).  was 
especially  u-ed  by  Laufenauer  in  doses  of  from 
one  to  two  drachms   (,'{.!)-7.7  (Jin.). 

Caesium  and  Ammonium  Bromide  (CsBr-f- 
SNHftBr). — A  white,  crystalline  powder,  readily 
soluble  in  water. 

Ccesium  Carbonate  (CP2CO3). — Sand-like. white; 
melting  at  red  heat;  very  hydroscopic;  very  solu- 
ble in  water;    soluble  also  in  alcohol. 

Caesium  Hydroxide  (CsOH. ) — A  grayish-white 
mass  melting  below  red  heat;  rather  deliquescent, 
l>ehaving  towards  water  or  alcohol  as  potassium 
hydroxide  does. 

Carsium  Sulphate  (CS3SO4). — Anhydrous,  color- 
less prisms,  permanent  in  the  atmosphere;  ex- 
tremely soluble  in  water;    insoluble  in  alcohol. 

The  triple  salt  Ccesium.  Rubidium,  and  Ammo- 
nium Bromide  is  also  used. 

Caffeine  Hydrobromide.  Caffeinee  Rydrobro- 
midum.  Caffeinum  hydrobromicum.  Koffeinhydro- 
bromat,  Bromicasserstoffsaures  Koffein,  G.  Ca 
HioN403.HBr  +  2H20.— In  the  form  of  trans- 
parent crystals,  readily  decomposed  but  more 
stable  than  the  hydrochloride.     When  heated   to 


110°  C.  (230°  F.)  the  hydrobromic  acid  is  driven 
off.  Used  for  nervous  headaches  and  as  a  diuretic, 
injected  subcutaneously. 

Caffeine  Hydrochloride.  Caffeinee  Hydrochlo- 
ridum,  Caffeinum  Hydrochloricum.  Koffein-hydro- 
chlorat,  Salzsaures  Koffein.  G.  C8H10NT4OaHCl  -f 
2H30.  Large,  colorless,  prismatic  crystals,  readilv 
decomposed  by  washing  with  alcohol  or  water  or 
by  long  exposure  to  the  air,  when  water  and 
chlorine  are  lost.  If  heated  to  110°  C.  (230°  F.) 
the  chlorine  is  driven  off.  The  normal  salt  con- 
tains about  73  per  cent,  of  caffeine. 

Caffeine  Nitrate.  Caffeinee  Xitras.  Caffeinum 
Xitricum.  Koffeinnitrat,  Salpetersaures  Koffein, 
G.  CaHio^OaHNOa  +  HaO.— In  the  form  of  yel- 
lowish crystals,  quickly  decomposed  by  water  and 
alcohol.  The  salt  contains  about  70  per  cent, 
of  caffeine  and  all  the  nitric  acid  is  driven  off 
at  a  temperature  of   100°  C.    (212°   P.). 

Caffeine  Phenylate.  Caffeinas  Phvnylas.  Caf- 
feinum I'henylicum.  Caffeine  Phenol.  Koffein- 
phenol.  Coff  co-phenol,  G.  CellioNV^.CsHeO  + 
HgO. — Made  by  dissolving  22.6  parts  of  caffeine  in 
10  parts  of  fused  phenol.  It  is  in  the  form  of  a 
white  or  pinkish  crystalline  mass,  soluble  in  water. 

Caffeine  Sulphate.  Caffeinee.  Sulphas.  Caffei- 
num Sulfuricnm.  Knffrinsulphat ,  Sclnccfelsaurcs 
Koffein,  G.  CeHioN^Oal^SO*.— The  sulphate  may 
be  made  by  dissolving  caffeine  in  alcohol,  contain- 
ing more  sulphuric  acid  than  is  needed  to  make 
the  salt,  and  setting  the  solution  aside  to  crystal- 
lize. It  is  decomposed  by  alcohol  or  water  alone. 
The  salt  contains  about  tirt  per  cent,  of  caffeine. 

Cahinca.  David's  li'out.  Radix  ('dinar.  Ctnnca, 
Fr.  Ka\)ikairurzel,  G. — This  medicine  attracted 
at  one  time  considerable  attention.  The  name 
of  cahinca  or  cainca  was  adopted  from  the 
language  of  the  Brazilian  Indians.  The  Portu- 
e  of  Brazil  call  the  medicine  raiz  jnetta,  or 
blarh-  root.  When  first  noticed  in  Kurope,  it  was 
SUppOSad  to  l»e  derived  from  the  China, ecu  ,na- 
mosa  of  Linna-us.  which  was  known  to  botanists 
as  an  inhabitant  of  the  West  Indies.  Hut  Martins, 
in    his    >,  \tatmrim    MediocB   Braeilientie, 

[be*  two  other  species  of  Chiococca,  ('.  an- 
guifuga.  Mart.,  and  ('.  iontifol&a,  Mart.,  both  of 
which  are  now  known  as  ('.  brachiata,  Ruiz  and 
Pav.,  which  afford  roots  having  the  properties  of 
the  root  ascribed  to  C  rurcmnsa.  A.  Richard, 
however,  received  from  Brazil  specimens  of  ('. 
racemosa  as  the  cahinca   plant. 

A  specimen  brought  to  Philadelphia  consisted 
of  cylindrical  pieces,  varying  in  size  from  the 
thickness  of  a  straw  to  that  of  the  little  finger, 
somewhat  bent  or  contorted,  slightly  wrinkled 
longitudinally,  with  occasional  small  asperities, 
internally  ligneous,  externally  covered  with  a  thin, 
brittle,  reddish-brown  bark,  baring  a  light  brown 
or  brownish  ash-colored  epidermis.  The  cortical 
portion,  which  was  of  a  resinous  character,  had  a 
bitter  disagreeable  taste,  somewhat  acrid  and 
astringent;  the  ligneous  part  was  quite  tasteless. 
The  virtues  of  the  root  reside  almost  exclusively 
in  its  bark.  They  are  extracted  by  water  and  alco- 
hol. Cahinca  has  been  analyzed  by  several  chem- 
ists. Four  distinct  principles  were  discovered  in 
it  by  Pelletier  and  Caventou, — 1,  a  crystallizable 
bitter  substance,  believed  to  be  the  active  principle, 
and  called  cahincic  acid,  C40H64O18;  2,  a  green 
fatty  matter  of  a  nauseous  odor;  3,  a  yellow 
coloring  matter;  and  4,  a  colored  viscid  sub- 
stance. Rochleder  and  Hlasiwetz  found  also  caffe- 
tannic  acid.  By  these  chemists  a  tincture,  ob- 
tained by  boiling  the  bark   in  alcohol,  was  pre- 
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cipitated  first  with  a  spirituous  solution  of  lead 
acetate,  and  afterwards,  having  been  previously 
filtered,  with  the  tribasic  lead  acetate.  The  first 
precipitate  consisted  chiefly  of  lead  caffe-tannate 
and  a  portion  of  lead  cahincate,  the  second  of  lead 
cahincate  exclusively.  Cahincie  acid  is  white, 
without  odor,  of  a  taste  at  first  scarcely  per- 
ceptible, but  afterwards  extremely  bitter  and 
slightly  astringent,  slightly  soluble  in  water, 
but  readily  soluble  in  alcohol,  permanent  in  the 
air,  and  unaltered  at  100°  C.  (212°  F.).  It 
reddens  vegetable  blues,  and  unites  with  the  alka- 
lies, but  does  not  form  crystallizable  salts.  It  is 
thought  to  exist  in  the  root  as  calcium  subcahin- 
cate.  When  treated  with  diluted  hydrochloric 
acid  it  is  decomposed  into  glucose  and  other  pro- 
ducts, of  which  is  obtained  at  first  chiococcaic 
acid,  C28H42O7  (thought  by  some  to  be  identical 
with  quinovic  acid),  and  later,  by  boiling  with 
alcoholic  hydrochloric  acid,  ca'incetin,  C22H34O3. 

Cahinca  is  tonic,  diuretic,  purgative,  emetic,  and 
is  capable  of  producing  serious  gastro-intestinal 
irritation.  In  Brazil  it  has  long  been  used  by  the 
natives  as  a  remedy  for  the  bites  of  serpents. 
Patrick  Brown  speaks  of  the  root  of  C.  racemosa 
as  very  useful  in  obstinate  rheumatism.  It  is  said 
to  be  largely  used  for  dropsy  in  Brazil,  and  Achille 
Richard,  Frangois,  and  other  practitioners  have 
attested  its  value.  Dose,  of  the  powdered  bark, 
from  twenty  grains  to  a  drachm  (1.3-3.9  Gm.)  ; 
of  the  aqueous  or  spirituous  extract,  from  ten  to 
twenty  grains   (0.G5-1.3  Cc). 

Calamine.  Calamina.  Lapis  Calaminaris. 
Calamine  is  the  old  name  of  the  native  zinc  car- 
bonate, although  in  mineralogy  the  name  cala- 
mine is  now  applied  to  zinc  silicate,  while  the 
name  Smithsonite  is  given  to  the  carbonate.  It 
is  found  in  the  United  States,  as  well  as  in  Bel- 
gium, Germany,  and  England.  It  occurs  in  com- 
pact or  earthy  masses,  or  concretions,  of  a  dull 
appearance,  readily  scratched  by  the  knife,  and 
breaking  with  an  earthy  fracture,  or  it  occurs 
crystallized  in  rhombic  forms.  Its  color  is  very 
variable,  being,  in  different  specimens,  grayish, 
grayish-yellow,  reddish-yellow,  and,  when  very 
impure,  brown-  or  brownish-yellow.  Its  sp.  gr. 
varies  from  3.4  to  4.4.  Before  the  blow  pipe  it 
does  not  melt,  but  becomes  yellow  and  sublimes. 
When  of  good  quality,  it  is  almost  entirely  soluble 
in  the  dilute  mineral  acids,  and,  unless  it  has 
been  previously  calcined,  emits  a  few  bubbles  of 
carbon  dioxide.  If  soluble  in  sulphuric  acid,  it 
can  contain  but  little  calcium  carbonate  and  no 
barium  sulphate. 

Prepared  Calamine.  Calamina  Pro?parata. — Cal- 
amine must  be  impalpable  before  being  used  in 
medicine.  The  following  is  the  U.  S.  formula  of 
1850.  "Take  of  Calamine  a  convenient  quantity. 
Heat  it  to  redness,  and  afterwards  reduce  it  to 
a  very  fine  powder."  U.  S.  1850.  Prepared  cala- 
mine occurs  as  a  pinkish  or  flesh-colored  powder, 
of  an  earthy  appearance.  Sometimes  it  is  made 
up  into  small  masses.  It  is  used  only  externally 
as  a  mild  astringent  and  desiccant  in  excoriations 
and  superficial  ulcerations,  either  as  a  dry  powder 
dusted  on  the  part,  or  as  a  cerate. 

Calcium  Acetate.  Caleii  Acetas.  Acetate  de 
Chaux,  Fr.  Essigsaurer  Kalk.  G.  Ca(C2H302)2 
+  H20. — Made  by  neutralizing  acetic  acid  with 
precipitated  calcium  carbonate,  evaporating  and 
crystallizing.  Colorless  needle-like  ci-ystals,  solu- 
ble in  water,  less  so  in  alcohol. 

Calcium  Benzoate.  Caleii  Benzoas.  Ca(C7 
HbOs)2  +  3H20 This  salt  may  be  made  by  adding 


calcium  carbonate  to  a  hot  aqueous  solution  of 
benzoic  acid,  filtering,  and  evaporating  the  solu- 
tion, and  collecting  and  drying  the  crystals,  which 
usually  form  in  beautiful  radiating  tufts.  It  is 
soluble  in  18  parts  of  cold  water  and  6  parts  of 
boiling  water.  Calcium  hippurate,  Ca(C9H8X03)2 
+  3H2O,  is  made  in  a  similar  manner,  and  is  iden- 
tical in  appearance  and  uses.  Poulet  recommends 
the  latter  highly  in  the  uric  acid  diathesis,  for 
scrofula,  incipient  cirrhosis  of  the  liver,  and  in 
struma.     Dose,  ten  grains   (0.65  Gm.). 

Calcium  Borate.  Caleii  Boras.  Ca3(B03)2. 
Calcium  borate  is  prepared  by  mixing  solutions 
of  sodium  borate  and  calcium  chloride.  It  is  a 
white,  inodorous,  tasteless  powder.  It  is  given 
internally  in  diarrhoea,  and  used  externally  as  a 
deodorant  and  antiseptic. 

Calcium  Dithiocarbonate.  Dithio-Calcium 
Carbonate.  CaC0S2. — An  orange-red,  crystalline, 
hygroscopic  powder,  slightly  soluble  in  water,  less 
so  in  alcohol.  It  has  been  especially  employed  by 
Tommasoli  and  Vicini  ( Mona tssch.  f.  Prakt.  Der- 
matol., 1892)  as  a  local  application  in  eczema, 
psoriasis,  lupus,  purulent  venereal  and  other  skin 
diseases,  in  the  form  of  a  5  per  cent,  ointment  or 
a  somewhat  stronger  aqueous  solution.  A  20  per 
cent,  solution  produced  distinct  burning  irritation 
and  even  pustulation.  Sabbatini  states  that  the 
1  per  cent,  solution  inhibits,  but  does  not  kill  pyo- 
genic micro-organisms.  On  exposure,  its  aqueous 
solution  undergoes  decomposition  with  the  sepa- 
ration of  sulphur  and  hydrogen  sulphide. 

Calcium    Glycero-arsenate.       Caleii    Olycero- 


0=As/   \ca 


,OH 


)C3  H6/         -f  2H20. 
M)H 

A  crumbling  white  powder  which  is  insoluble  in 
water  and  alcohol  but  freely  dissolves  in  mineral 
and  organic  acids,  especially  in  a  dilute  solution 
of  citric  acid.  According  to  Schlagdenhauffen  and 
Pagel,  the  lethal  subcutaneous  dose  of  this  com- 
pound is  for  frogs,  19  grains  (1.23  Gm.)  per  kilo 
(2£  lbs.),  and  that  of  guinea  pigs,  47  grains  (3.10 
Gm.)  per  kilo  (2£  lbs.).  The  preparation  is  there- 
fore only  slightly  poisonous  and  has  been  em- 
ployed in  daily  dose  of  one-sixth  grain  (0.01  Gin.) 
internally  in  phthisis  by  Spilhnann  and  in  dia- 
betes by  Heinrich  Stern,  with  alleged  good  results, 
in  doses  of  4  to  10  grains  (0.26-0.65  Gm.)  to  be 
taken  three  or  four  times  daily. 

Calcium  lodate.  Caleii  lodas.  Ca(I03)2  + 
6HaO. — This  is  a  white  crystalline  powder  dissolv- 
ing in  about  400  parts  of  water.  It  contains  51  per 
cent,  of  iodine  and  16  per  cent,  of  available  oxygen, 
which  substances  are  liberated  slowly  in  the  pres- 
ence of  putrescent  organic  matters.  It  is  stated 
further  that  in  alkaline  solution,  while  the  organic 
matter  is  being  oxidized  by  the  oxygen  set  free  from 
the  decomposing  iodate.  the  iodine  slowly  reforms 
iodates  by  the  decomposition  of  water.  The  iodate 
so  reformed,  in  contact  with  another  portion  of 
putrescible  matter,  yields  further  proportions  of 
free  oxygen  and  iodine  to  act  as  before,  and  so  on. 
This  salt  was  brought  forward  by  E.  Sonstadt  as 
a  valuable  antiseptic,  to  be  used  in  the  preserva- 
tion of  food.  {Chem.  Neics,  xxviii.  297;  con- 
firmed in  Proi^incial  Med.  Journ.,  March,  1890.) 
It  is  strongly  recommended  by  W.  Mackie  (L.  L., 
1900,  No.  4035)  as  a  substitute  in  surgery  for 
iodoform  and  in   internal  medicine  as  a  gastro- 


1428 


Calcium  Iodide. — Calcium  Thiosulphate. 


PART  II. 


intestinal  antiseptic.  The  internal  dose  is  from 
three  to  five  grains  (0.2-0.32  Gm.)  given  in  cap- 
sules after  meals. 

Calcium  Iodide.  Calcii  Iodidum.  Calcium  Io- 
datum.  Iodure  de  Calcium,  Fr.  Jodcalcium,  Cal- 
cium Jodid,  G.  Cala. — According  to  Malem 
(B.  G.  T.,  Avril  30,  1868)  this  salt  is  preferable 
to  any  other  iodic  compound  in  phthisis.  Malem 
prepares  it  by  treating  a  solution  of  ferrous 
iodide  with  milk  of  lime.  This  liquor  thus  ob- 
tained, being  filtered  and  evaporated,  yields  crys- 
tals of  calcium  iodide.  It  may  also  be  made  by 
dissolving  lime  or  its  carbonate  in  hydriodic  acid. 
Pure  calcium  iodide  is  white,  and  crystallizes  in 
large  plates  of  a  pearly  lustre.  Procured  as  rec- 
ommended, it  is  yellowish,  probably  in  conse- 
quence of  the  presence  of  iodine  in  excess.  It  is 
deliquescent,  and  very  soluble  in  water,  and  its 
solution  is  capable  of  dissolving  iodine  added  to 
it.  Calcium  iodide  is  much  more  unstable  than 
potassium  iodide.  When  taken  into  the  stomach, 
it  is  rapidly  decomposed  into  hydriodic  acid  and 
salts  of  lime,  which  are  almost  immediately  ab- 
sorbed. Most  patients  bear  it  very  well.  From 
one  to  three  or  four  grains  (0.065-0.2-0.26  Gm.) 
may  be  given  after  meals.  [Am*.  Th6r.,  1869, 
194.)  To  make  the  syrup  of  calcium  iodide  the 
following  formula  has  been  proposed  by  ().  Ebcr- 
bach  (P.  ./.,  3d  ser.,  i.  304).  Take  of  iodine 
4  oz. ;  iron  (in  form  of  wire)  7 J  dr.;  distilled 
water  q.  s.;  milk  of  lime  (fresh)  q.  s. ;  sugar  28 
oz. ;  simple  syrup  q.  s. ;  mix  3  oz.  of  the  iodine 
with  the  iron  and  4  oz.  of  water,  in  a  thin  flask 
with  long  DMk;  shake  occasionally  until  ti  ■ 
action  1ms  ceased  and  the  solution  assumes  a  pale 
green  color:  filter  the  solution,  and  add  the  re- 
mainder of  the  iodine;  heat  to  the  boiling  point, 
and  add  milk  of  lime  until  all  of  the  iron  is  pre- 
cipitated. Filter,  and  waafa  the  precipitate  with 
hot  water  until  all  the  iodide  is  waahad  out,  and 
then  bring  the  whole  to  the  measure  of  20  fl.  oz. ; 
add  the  BUgar,  and  dissolve  by  a  gentle  heat;  to 
the  solution  add  enough  simple  syrup  to  make  it 
measure  40  fl.  oz. ;  mix  thoroughly,  and  fill  into 
2  oz.  bottles,  well  corked. 

Calcium  Permanganate.  Calcii  Perssawpa 
HM.  Ca.MnaOg. — This  salt  probably  has  the  same 
physiological  and  medicinal  properties  as  the  cor- 
responding salt  of  potassium.  It  has  bam  used 
in  gastro-oiteritis  and  diarrhcra  in  doses  of  from 
one-half  to  one  and  a  half  grains  (0.032-0. 090 
Gm.),  but  has  been  especially  urged  for  the  puri- 
fication of  water.  For  spring  water  twenty  milli- 
grammes, for  river  water  forty  milligramme 
liter  are  recommended.  If  the  color  of  the  water 
becomes  red  the  permanganate  is  indicated  to  be 
in    excess. 

Calcium    Peroxide.     Calcii    Pcruxidum.     CaOa 

+  4H20. A     yellow     crystalline     powder     which 

dissolves  but  sparingly  in  water.  The  solution 
lias  an  alkaline  reaction  and  possesses  a  some- 
what caustic  and  astringent  taste.  In  the  pres- 
ence of  water  calcium  peroxide  splits  up  into 
calcium  hydroxide  and  oxygen.  It  has  been 
Drought  forward  as  a  powerful  oxidizing  anti- 
zymotic  and  as  an  antidote  to  hydrocyanic  acid. 
In  Hornstein's  experiments  it  failed  as  an  antidote 
unless  the  cyanide  was  given  in  very  small  quan- 
tities and  the  antidote  was  administered  imme- 
diately after  the  poison.  Its  germicidal  powers 
appear  to  be  feeble,  and  its  proneness  to  deeom- 

Eosition  is  a  practical  difficulty  in  its  use.  It  has, 
owever,  been  highly  recommended  by  Reszkowski 
(Gazette  Lekarska,'  1899)    in   the  summer   diar- 


rhoeas of  children,  in  doses  of  three  to  ten  grains 
(0.2-0.65  Gm.),  administered  in  milk.  It  is  ad- 
vised to  keep  it  in  parchment  capsules  in  well 
stoppered  bottles.  Under  the  name  of  calcium 
superoxide  or  goritc  a  probably  identical  oxide  has 
been  put  on  the  market.  The  germicidal  influence 
of  gorite  was  determined  by  Hornstein  (A.  J.  P., 
1901,  viii.)  to  be  distinctly  weaker  than  that  of 
hydrogen  dioxide;  it  was  also  found  that  if 
a  rabbit,  to  which  twice  the  fatal  dose  of  potas- 
sium cyanide  had  been  administered  by  the  mouth, 
six  to  eight  minutes  later  be  given  fifteen  grains 
(1  Gm.)  of  gorite,  injected  into  the  stomach,  no 
toxic  symptoms  follow.  The  chief  value  of  the 
substance,  according  to  Hornstein,  is  as  a  tooth- 
powder. 

Calcium  Salicylate.  Calcii  Salieylas.  CaCVU 
Os  +  H3O. — This  compound  is  the  basic  calcium 
salt.  It  is  a  sandy,  white  powder,  almost  insolu- 
ble in  water.  The  neutral  salt  is  also  known  and 
is  quite  soluble  in  water.  Calcium  salicylate  has 
been  used  in  Austria  in  doses  of  from  seven  to 
twenty  grains  (0.45  to  1.3  Gm.)  for  diarrhcra  and 
gastro-enteritis.  For  method  of  preparation,  see 
/'.  J.,  vol.  xxii.  lHitl. 

Calcium  Santonate. — This  is  a  white,  tasteless, 
insoluble  powder,  obtained  by  saturating  hot  milk 
of  lime  with  santonin,  and  lias  been  brought  for- 
ward by  Bombehn  as  superior  to  santonin 
vermifuge  on  account  of  its  tastelessne&s,  and  es- 
pecially because  of  its  insolubility,  which  causes  it 
absorbed  with  great  slowness.  (Aj>.  Ztq., 
March.   1899.)      Dose,  (MM  grain  (0.065  Gm.). 

Calcium  Sulphophenate.    Calcii  Sulphophena*. 

Calcium    BulpkootU bulatc.      Karbolsitlfosiuirt  s   (al- 

ciuw,   (;.    [CeH4(OH)80»3fCa  +  H«0.— Made    by 

neutralizing  purapheiiolsulphonic  acid  with  precipi- 
tated calcium  carbonatei  In  the  form  of  a  color* 
simost  odorless  powder,  astringent  and  bitter, 
v  soluble  in  water  and  alcohol.  A  1  per 
sent,  solution  is  recommended  for  internal  admin- 
istration a>  an  antiseptic,  disinfectant  and  astrin- 
gent in  (/<,.-.- s  oi  s  fluid  rachm   (3.75  Cc.)  every  '■'> 

hours. 

Calcium  Thiosulphate.  Calcii  Thio$ulpha*. 
Calcium  Sulpho-tulpnatc.    Calcium  Hyposulphite, 

Die  following  mode  of  preparing 
this  salt  is  recommended  by  J.  Laneau  of  Paris. 

Take     1()00    parti    of    Sulphur,    4U0    of     lime,    and 

4000  of  rain   water;     slake   the    lime   with    sulM- 

cicnt  of  the  water,  add  the  sulphur  and  the  resi- 
due (jf  the  water,  and  boil  for  an  hour  and  a  half, 
adding  water  to  keep  up  the  measure;     when  cool 

filter  the  liquid  through  linen  covered  with  filter- 
ing paper,  and  wash  the  residue  with  1000  parts 
of  water.  A  solution  is  thus  obtained  of  calcium 
polysulphide  of  the  sp.  gr.  1.141.  Into  this  pass 
a  current  of  washed  sulphurous  acid  gas  until  the 
solution  becomes  colorless;  separate  the  precipi- 
tated sulphur  (which  may  be  used  for  the  official 
precipitated  sulphur)  ;  and  evaporate  the  clear 
solution  at  a  heat  not  exceeding  60°  C.  ( 140°  P.), 
until  it  begins  to  crystallize,  when  it  is  to  be  set 
aside.  The  product  is  700  parts  of  calcium 
thiosulphate.  This  is  in  six-sided  crystals,  which 
effloresce  in  a  dry  air.  Laneau  prepares  a 
syrup  of  calcium  thiosulphate  by  dissolving  10 
parts  of  the  crystallized  salt  in  20  parts  of  dis- 
tilled water,  and  mixing  with  the  solution  170 
parts  of  syrup  of  orange  flowers.  (See  A.  J.  P., 
1863,  223.)  The  dose  of  the  salt  is  from  ten  to 
twenty  grains  (0.65-1.3  Gm.)  three  times  a  day, 
of  the  syrup  from  two  to  four  fluidrachms  (7.5- 
15   Cc.)' 
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Of  the  thiosulphates  (hyposulphites)  generally, 
it  may  be  said  that  they  closely  resemble  the  sul- 
phites in  medicinal  properties,  and  may  be  em- 
ployed as  substitutes  for  those  salts,  over  which 
they  have  the  advantage  of  greater  stability,  pass- 
ing less  readily  into  sulphates  on  contact  with  the 
air.  They  may  be  prepared  by  boiling  a  sulphite 
or  bisulphite  for  some  time  with  sulphur.  They 
are  very  soluble  in  water,  and  are  recognized  by 
the  precipitation  of  sulphur  when  decomposed  by 
an  acid. 

Cali  Nuts. — These  nuts,  which  come  from  the 
west  coast  of  Africa,  are  the  seeds  of  a  papilio- 
naceous plant,  and  have  a  more  circular  shape 
than  Calabar  beans,  but  otherwise  agree  with 
the  latter  in  essential  external  characters.  They 
contain  an  alkaloid  which  is  said  to  be  chemically 
and  physiologically  closely  allied  to  physostig- 
mine.      (Merck,  Chem.  Cb.,  1887.) 

Calotropis.  Br.  Add.  Mudar — The  dried  root- 
bark  of  Calotropis  procera,  R.  Brown,  and  of  Calo- 
tropis gigantea,  R.  Brown,  freed  from  the  outer 
corky  layer.  These  asclepiadaceous  plants  are 
natives  of  Hindostau,  but  have  become  widely  nat- 
uralized in  various  parts  of  the  East  and  West 
Indies.  Their  milky  juice  is  a  violent  local  irritant, 
which,  when  taken  internally,  acts  as  an  emeto- 
cathartic  and  may  produce  a  fatal  gastro-enteritis. 
In  India  it  has  long  been  used  not  only  for  sui- 
cidal purposes  but  to  kill  newly-born  female  in- 
fants, and  is  also  applied  to  the  womb  to  cause 
abortion. 

The  root-bark  occurs  in  short  more  or  less 
quilled  pieces  having  a  thickness  of  from  one- 
tenth  to  one-fifth  of  an  inch  (two  to  five  milli- 
meters) and  a  width  of  not  more  than  one  and  a 
half  inches  (thirty-seven  millimeters).  It  is  cov- 
ered with  a  soft,  grayish-buff,  strongly  furrowed 
and  reticulated,  easily  separated  periderm.  The 
fracture  is  short  and  mealy;  the  taste  bitter 
and  acrid.  According  to  C.  J.  H.  Warden  and 
L.  A.  Waddel,  calotropis  contains  an  acid  resin,  a 
crystalline  colorless  substance,  madaralban,  an 
amber-colored  viscid  body,  madarfluavil,  and 
caoutchouc.     (P.  J.,   1885,  165.) 

Calotropis  has  been  very  largely  used  as  a  local 
remedy  in  Hindostan  in  elephantiasis  and  lep- 
rosy, and  is  asserted  by  John  Morton  (Indian 
Medical  Record,  viii.  1895)  to  act  with  extraor- 
dinary efficiency  upon  chronic  eczema.  It  has  also 
been  employed  internally  as  a  remedy  in  diar- 
rhoea and  dysentery ;  also  with  less  probability  of 
usefulness  in  syphilis  and  rheumatism.  Dose,  of 
powder,  from  three  to  twelve  grains  (0.2-0.78 
6m.),  three  times  a  day,  gradually  increased  until 
it  affects  the  system. 

Tincture  of  Calotropis.  Tinctura  Calotropis, 
Br.  Add.,  two  ounces  to  a  pint  (alcohol  6  per 
cent.),  is  given  in  doses  of  one-half  to  one  flui- 
drachm    (1.8-3.75  Cc). 

Calycanthus.  Calycanthus  glaucus,  Willd. 
(Butneria  fertilis  (Walt.),  Kearney,  in  Britton 
and  Brown's  Flora.) — This  is  a  shrub  of  the  fam. 
Calycanthaceae,  from  six  to  eight  feet  high,  which 
inhabits  the  low,  shady  woods  along  the  mountains 
of  Georgia  and  North  Carolina,  and  also  Tennes- 
see, where  it  is  known  as  sweet  shrub  or  bubby. 
According  to  R.  G.  Eccles,  the  seeds  contain  a 
fixed  oil,  and  an  alkaloid,  calycanthine,  of  un- 
known physiological  properties.  H.  W.  Wiley 
(A.  J.  P.,  1890,  96)  found  in  the  seeds  over  47 
per  cent,  of  oil  and  notable  quantities  of  sugars 
(dextrose,  sucrose,  and  dextrin),  also  4.25  per 
cent,   of  alkaloid.     This   latter   crystallizes   from 


ether  in  feathery  crystals.  The  whole  plant  is 
aromatic,  having,  when  crushed,  the  odor  of  straw- 
berries. 

Cam  Wood. — A  red  dye-wood,  procured  from 
the  Baphia  nitida,  Lodd,  a  leguminous  tree,  grow- 
ing on  the  western  coast  of  Africa.  The  wood  is 
usually  kept  in  the  shops  in  the  ground  state.  It 
yields  its  coloring  matter  scarcely  at  all  to  cold 
water,  slightly  to  boiling  water,  and  readily  to 
alcohol  and  alkaline  solutions.  The  coloring  mat- 
ter is  thought  to  be  identical  with  santalin,  C15 
HM0* 

Camphacollasis  is  the  name  given  to  the  cam- 
phoric acid  ester  of  methylene  diguaiacol.  It 
occurs  in  crystals,  and  is  recommended  as  an 
antispasmodic,  sedative  and  antiseptic  in  doses  of 
5  to  20  grains    (0.32-1.3  Gm.). 

Camphoroxol. — A  compound  of  camphor  with 
hydrogen  dioxide.  It  forms  a  clear,  colorless 
liquid  with  a  fragrant  odor  of   camphor. 

Camphossil. — This  is  a  crystalline,  unctuous, 
deliquescent,  tasteless  mass,  with  a  camphoraceous 
odor,  insoluble  in  water.  It  is  said  to  be  a  con- 
densation product  of  camphor  and  salicylic  acid, 
and  as  an  antipyretic  and  antiseptic  to  be  useful 
in  diarrhoeas  in  doses  of  eight  grains  (0.65  Gin.). 

Canada  Pitch.  Pix  Canadensis.  U.  8.  1880. 
Hemlock  Pitch. — The  Tsuga  canadensis  (L. ),  Carr 
(Pinus  canadensis,  L.,  Abies  canadensis,  Miclix. ), 
Hemlock  or  Hemlock  Spruce  of  the  United  States 
and  Canada,  when  of  full  growth,  is  often  seventy 
or  eighty  feet  high,  with  a  trunk  two  or  three  feet 
in  diameter,  and  of  nearly  uniform  dimensions 
for  two-thirds  of  its  length.  The  branches  are 
slender,  and  dependent  at  their  extremities.  The 
leaves  are  very  numerous,  six  or  eight  lines  long, 
flat,  denticulate,  and  irregularly  arranged  in  two 
rows.  The  strobiles  are  ovate,  little  longer  than 
the  leaves,  terminal  and  pendulous. 

The  tree  is  abundant  in  Canada,  Nova  Scotia, 
and  the  more  northern  parts  of  New  England,  and 
is  found  in  the  elevated  and  mountainous  regions 
of  the  Middle  States.  Its  bark  is  much  used  for 
tanning,  an  extract  being  made  for  the  purpose. 
The  tree  contains  much  less  juice  than  some  other 
of  the  Pinacese,  and  very  little  flows  from  incisions 
made  into  its  trunk.  But  in  the  trees  which  have 
attained  their  full  growth,  and  are  about  to  or 
have  begun  to  decay,  the  juice  exudes  spontane- 
ously, and  hardens  upon  the  bark,  in  consequence 
of  the  partial  evaporation  or  oxidation  of  its  vola- 
tile oil.  The  bark  thus  incrusted  is  stripped  from 
the  tree,  broken  into  pieces,  and  boiled  in  water. 
The  pitch  melts,  rises  to  the  surface,  is  skimmed 
off,  and  is  still  further  purified  by  a  second  boiling 
in  water.  Hemlock  pitch  is  hard,  brittle,  quite 
opaque,  of  a  dark  reddish-brown  color,  becoming 
still  darker  by  exposure  to  the  air,  of  a  weak 
peculiar  odor,  and  scarcely  any  taste.  It  softens 
and  becomes  adhesive  with  a  moderate  heat,  and 
even  at  ordinary  temperatures  takes  the  form  of 
the  vessel  containing  it,  and  melts  at  92.2°  C. 
(198°  F.). 

The  constituents  of  this  pitch  are  resin  and  a 
minute  proportion  of  volatile  oil.  It  is  sometimes 
known  by  the  incorrect  name  of  hemlock  gum. 
Canada  pitch  is  a  gentle  rubefacient,  closely  analo- 
gous to  Burgundy  pitch  in  its  properties,  and 
employed  for  precisely  the  same  purposes.  It  is, 
however,  more  readily  softened  by  heat,  and  is  some- 
times almost  too  soft  for  convenient  application  at 
the  temperature  of  the  body.  A  volatile  oil  obtained 
from  Tsuga  canadensis,  and  called  oil  of  spruce  or 
oil   of    hemlock,   has    been   employed    to    produce 
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abortion,  with  the  effect  of  endangering  the  life 
of  the  woman.  (J.  S.  Paige,  N.  Y.  M.  J.,  viii.  184.) 

W.  Zinn  (if.  M.  W.,  Oct.  1902)  reports  a  case 
of  stupor  and  involuntary  evacuation  of  urine, 
and  collapse  with  subsequent  psychic  disturbance, 
as  produced  by  the  inhalation  for  many  hours  of 
the  emanations  from  branches  of  Pseudotsuga  tas- 
cifolia   (Lamb.),  Britton   (P.  Douglasii,  Car.). 

The  U.  S.  Pharmacopoeia  of  1880  gave  the  fol- 
lowing directions  for  preparing  the  Hemlock  or 
Canada  Pitch  Plaster  (Emplastrum  Picis  Cana- 
densis, U.  8.  1880)  :  "  Canada  Pitch,  ninety  parts 
[or  nine  ounces  av.];  Yellow  Wax,  ten  parts  [or 
one  ounce  av.J,  to  make  one  hundred  parts  [or 
ten  ounces  av.].  Melt  them  together,  strain  the 
mixture,  and  stir  constantly  until  it  thickens  on 
cooling."  U.  8.  1880. 

Canary  Seed.  I'ructvs  (Semen)  Canaricnsc. 
Hemence  de  Canarie,  Fr.  Kanaricnsamen,  G. — The 
seeds  of  PJialaris  canariensis,  L.,  an  annual  gra*-^ 
originally  from  the  Canary  Islands,  but  now  grow- 
ing wild  in  Europe  and  the  I'nited  States.  The 
are  ovate,  somewhat  compressed,  about  two 
lines  long,  shining,  and  of  a  light  yellowish-gray 
color  externally  and  brownish  within.  Their  elm  f 
eonst ituent  is  starch,  and  they  are  now  used 
chiefly  as  a  bird  seed. 

Canchalagua. — This  plant,  Erythra'a  rmusta, 
A.  Gray  (Fam.  dentiamm  a  ) ,  found  on  our  Pa- 
eifie  coast,  is  a  valuable  hitter  tonic  and  stom- 
achic. [Ph.  Jtrc,  1887,  888.)  Erythra'a  australis, 
R.  Br.,  is  said  to  be  similarly  used  in  Australia. 
(P.  J.,   xix.) 

Canella. — The  bark  of  Canclla  alba,  Murray, 
was   formerly   recognised   by   the    I  .   BL  and   Br. 

Pharmacopoeias.  The  tree  is  a  native  of  Florida 
and  the  Bahama  and  West  India  Islands.  The 
bark  of  the  branches,  which  is  the  part  employed 
in  medicine,  is  loosened  and  deprived  of  its  epi- 
dermis by  beating.  Alter  removal  from  (lie  tree 
it  is  dried  in  the  shade.  It  enters  commerce  solely 
from  the  Bahamas,  where  it  is  known  as  cinnamon 
bark,  or  as  while  uood  bark.  It  OOOUri  in  r 
partially  or  completely  quilled,  occasionally  some- 
what twisted,  of  various  sizes,  from  a  few  inches 
to  two  feet  in  length,  from  half  a  line  to  two  or 
even  three  lines  in  thickness,  and.  in  the  quill, 
from  half  an  inch  to  an  inch  and  a  half  in 
diameter. 

Canella  is  of  a  pale  orange-yellow  color  exter- 
nally, yellowish-white  on  the  inner  surface,  with 
an  aromatic  odor  somewhat  resembling  that  of 
cloves,  and  a  warm,  bitterish,  very  pungent 
It  is  brittle,  breaking  with  a  short  fracture,  and 
yielding,  when  pulverized,  a  yellowish-white  pow- 
der. Boiling  water  extracts  nearly  one-fourth  of 
its  weight;  but  the  infusion,  though  bitter,  has 
comparatively  little  of  the  warmth  and  pungency 
of  the  bark."  It  yields  all  its  virtues  to  alcohol, 
forming  a  bright  yellow  tincture,  which  is  ren- 
dered milky  by  the  addition  of  water.  By  distil- 
lation with  water  it  affords  a  large  proportion  of 
a  yellow  or  reddish,  fragrant  and  very  acrid  vola- 
tile oil.  It  contains,  moreover,  according  to  the 
analysis  of  Petroz  and  Robinet,  mannite,  a 
peculiar  very  bitter  extractive,  resin,  gum,  starch, 
albumen,  and  various  saline  substances.  Meyers 
and  Reiche  obtained  twelve  drachms  of  the  vola- 
tile oil  from  ten  pounds  of  the  bark.  They  found 
it  to  consist  of  four  different  oils,  the  first  being 
identical  with  the  eugenol  or  eugenic  acid  of  oil 
of  cloves;  the  second  is  closely  allied  to  the  chief 
constituent  of  cajuput  oil;  the  other  oils  require 
further  examination.     The  bark  vielded  to  Fllick- 


iger  0.74  per  cent,  of  oil.  Meyers  and  Reiche  also 
obtained  8  per  cent,  of  mannite  and  b"  per  cent,  of 
ash,  chiefly  calcium  carbonate.  Canella  has  been 
sometimes  confounded  with  Winter's  bark,  from 
which,  however,  it  differs  widely.  (See  Wintera.) 
According  to  John  P.  Prey,  it  contains  vola- 
tile oil,  1.28  per  cent.;  resin,  8.2  per  cent.;  man- 
nite, 8  per  cent.;  ash,  8.9  per  cent.:  also  starch, 
bitter  principle,  albumen,  and  cellulose.  (A.  J.  P., 
1884,  1.)  It  is  a  mild,  aromatic  tonic,  very  ac- 
ceptable to  the  stomach,  and  especially  as  an  addi- 
tion to  tonic  or  purgative  medicines.  It  is  scarcely 
ever  prescribed  except  in  combination.  In  the 
West  Indies  it  is  employed  by  the  negroes  as  a 
condiment  and  as  an  antiscorbutic.  Dose,  ten  to 
forty  grains   (0.05  to  2.(i  Gm.). 

Cangoura. — An  evergreen  creeper,  from  the 
seeds  of  which  the  natives  of  Salvador  are  said  to 
produce  a  paste  which  is  a  violent  nerve  poison, 
producing  in  some  cases  delirium  lasting  as  long 
as  eight  days.      (YOttV.  Rem.,  Avril.   18B2.) 

Caoutchouc,  Artificial. — Within  recent  yean 
many  attempts  have  been  made  to  make  artificial 
rublM-r  by  the  vulcanization  of  fatty  oils  with 
either  sulphur  or  sulphur  chloride.  Linseed  oil, 
cotton  seed  oil,  and  the  lish  oils  have  all  been  used 
for  this  purpose-  with  varying  success.  Latterly 
it  is  asserted  that  very  successful  results  have 
been  attained  by  the  vulcanization  of  maize  oil. 
These  products,  known  in  Germany  as  I 'net  is,  may 
Bite  or  dark  colored,  the  latter  color  l>cing 
obtained  by  the  prolonged  action  of  the  sulphur. 
Oxidized  off  blown  oils  and  sulphated  oils  are  also 
used  for  the  vulcanization.  In  1894  Nobel  pat- 
ented solutions  of  nitrocellulose  in  heavy  oil  sol* 
\cnts  as  rubber  substitutes  for  rubber  varnishes 
and    coatings.      .Much    reclaimed    rubber    from    old 

rubber  articles  is  reruleanised  and   incorporated 

with  pure  rubber  in  the  manufacture  of  new  rub- 
ber ail  iefa 

Capparis.  Capparis  spinosa,  L.  C<i]><  r-bnsh. 
( lam.  Capper idaces). ) — A  low,  trailing  shrub, 
growing  in  the  south  of  Europe  and  north  of  A 
The  buds  or  uncxpanded  flowers,  treated  with  salt 
and  vinegar,  form  a  highly  esteemed  pickle,  which 
has  an  acrid,  burning  taste,  and  is  considered  use- 
ful in  scuny.  The  dried  bark  of  the  root 
formerly  official.  It  is  in  pieces  partially  or 
wholly  quilled,  al>out  one-third  of  an  inch  ia 
mean  diameter,  transversely  wrinkled,  grayish  ex- 
ternally, whitish  within,  inodorous,  and  of  a  bit* 
terish,  somewhat  acrid,  and  aromatic  taste.  It 
contains  rutic  acid  and  a  volatile  substance  of 
garlic  like  odor.  It  is  considered  diuretic,  and 
was  formerly  used  in  amenorrhea  and  chronic 
rheumatism. 

Capsella.  Capsella  Bursa-pastoris,  Medic,  Xlirj,- 
herd's  purse.  Thlaspi  Bursa-pastoris,  L.  Bursa- 
pastoris,  Weber.  Bursa  Bursa-pastoris  (L. ),  Britt. 
Bourse  a  Pasteur,  Molette,  Fr.  Hirtentdschlein, 
G.  (Fam.  Crucifera. ) — This  very  common  weed 
is  bitter  and  pungent,  yields  on  distillation  a 
volatile  oil  identical  with  oil  of  mustard,  and, 
according  to  E.  Bombelon,  contains  an  alkaloid, 
bursine.  (See  A.  J.  P.,  1888;  also  Provincial 
Med.  Journ.,  1858.)  It  has  been  used  as  an 
antiscorbutic,  also  in  hematuria  and  in  other 
hemorrhages,  amenorrhcea  and  dropsy.  From 
two  to  four  fluidounces  (60-120  Cc.)  of  the  fresh 
expressed  juice  may  be  given  at  a  dose;  or  from 
one-fourth  to  one-half  fluidrachm  (0.9-1.8  Cc. )  of 
the  fluidextract  of  the  dried  plant. 

Captol. — This  proprietary  preparation  is  said 
to  be  an  impure  condensation  product  of  tannin 
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and  hydrated  chloral.  It  is  a  brown  hygroscopic 
powder,  slightly  soluble  in  cold  water,  very  solu- 
ble in  hot  water  and  alcohol,  not  altered  by  acids 
but  decomposed  by  alkalies,  striking  an  olive- 
green  color  with  ferric  salts.  According  to  Eich- 
hoff  in  seborrhea  capitis  washing  the  head 
morning  and  evening  with  a  1  to  2  per  cent,  alco- 
holic solution  of  captol  is  very  successful. 

Capulincullo. — This  drug,  derived  from  the 
Rhamnus  humboldtianus  of  Mexico,  is  said  to  be 
a  violent  poison,  acting  like  curare.  A  non-toxic, 
non-drying  fixed  oil,  tasteless  and  odorless,  is 
obtained  in  considerable  quantities  from  the  fruit 
of  the  tree. 

Carana.  Gum  Carana. — A  resinous  substance, 
in  pieces  of  a  blackish-gray  color,  externally  dark 
brown,  internally  somewhat  shining  and  trans- 
lucent, brittle  and  pulverizable  when  dry,  but, 
in  the  recent  state,  soft  and  adhesive,  like  pitch, 
easily  fusible,  of  an  agreeable  balsamic  odor  when 
heated,  and  a  bitterish  resinous  taste.  (Geiger. ) 
It  is  said  to  be  derived  from  Protium  Carana  (H. 
B.  K.),  March  (Amyris  Carana,  Humb.),  a  tree 
growing  in  Mexico  and  South  America.  Geiger 
refers  it  also  to  Bursera  Simaruba  (!>.),  Sarg. 
(Bursera  gummifera,  L.),  of  the  West  India 
Islands;  but  the  resin  of  this  tree  is  resine  de 
Oomari  or  resine  de  chibou  or  cachibou  of  French 
writers,  and  is  said  to  bear  a  close  resemblance 
to  the  resin  tacamahac.  It  is  probable  that  in 
South  America  the  name  Carana  is  applied  to 
different  products.     (A.  J.  P.,  xli.  233.) 

Cardamine.  Cardamine  pratensis,  L.  Cuckoo- 
flower— This  is  a  perennial  herbaceous  plant,  of 
the  fam.  Crucifene,  with  a  simple,  smooth,  erect 
stem,  about  a  foot  in  height.  The  plant  grows  in 
Northern  Europe  and  America.  Its  bitterish  and 
slightly  pungent  leaves  are  supposed  to  be  anti- 
scorbutic. The  seeds  are  said  to  contain  myronic 
add,  and  to  yield  on  decomposition  by  hydrolysis 
an  oil  analogous  to  oil  of  mustard.  In  Europe 
they  are  sometimes  added  to  salads.  The  flowers 
have  the  same  taste  as  the  leaves,  and,  when 
fresh,  a  somewhat  pungent  odor.  When  dried 
they  become  inodorous  and  nearly  insipid.  They 
formerly  possessed  the  reputation  of  being  diuretic, 
and  of  being  useful  in  chorea  and  asthma. 

Carissin. — This  is  a  glucoside  which  has  been 
isolated  from  the  bark  of  Carissa  (Carandas) 
ovata,  R.  Br.  (Fam.  Apocynacese ) ,  by  J.  H. 
Maiden  and  H.  G.  Smith.  It  is  stated  to  be  ex- 
ceedingly bitter  and  very  poisonous,  and  in  its 
chemical  relations  to  resemble  strophanthin,  from 
which  it  differs,  however,  in  being  precipitated  by 
basic  acetate  of  lead  and  by  tannic  acid.  Its 
most  characteristic  reaction  is  the  production  of 
a  beautiful  emerald-green  color  on  the  addition  of 
a  minute  fragment  of  potassium  dichromate  to  its 
solution  in  concentrated  sulphuric  acid.  (P.  J., 
1896.) 

Carnallite. — This  mineral,  found  in  Stassfurt, 
Prussia,  is  very  extensively  used  in  the  prepara- 
tion of  potassium  salts.  It  is  a  double  magne- 
sium and  potassium  chloride,  associated  with  rock 
salt.  (See  P.  J.,  March,  1872,  787.)  The  amount 
of  carnallite  mined  is  nearly  two  million  tons 
annually.  In  1904  the  quantity  of  potash  salts 
other  than  kainite  was  given  as  2,179,471  tons, 
valued  at  about  five  million  dollars. 

Carnauba  Root. — This  root,  the  product  of 
Copernicia  cerifera  (Ar.),  Mart.  (Corypha  cerif- 
era),  the  Brazilian  wax  palm,  is  several  feet 
in  length,  about  three-eighths  of  an  inch  thick, 
with   a   thick    friable   cortex   of   a    mixed   gray- 


ish and  reddish-brown  color.  (A.  J.  P.,  1875, 
349.)  E.  L.  Cleaver  found  in  it  tannic  acid, 
an  acrid  resinous  body,  a  red  coloring  matter,  and 
a  minute  portion  of  volatile  oil  and  of  an  alkaloid. 
(P.  J.,  1875,  965.)  It  is  said  to  act  like  sar- 
saparilla.  Carnauba  Wax,  with  which  the  young 
leaves  of  the  palm  are  coated,  is  used  in  church 
candles  to  prevent  guttering,  for  the  manufac- 
ture of  phonograph  records,  in  the  composition 
of  sealing  wax  and  for  other  purposes  in  the  arts. 

Carota.  U.  8.  1870.  Carotte,  Fr.  Mohre, 
Gelbe  Rube,  G.  Daucus  Carota,  L. — The  wild 
carrot  (Fam.  Umbelliferae)  is  widely  distributed, 
growing  along  fences,  and  in  neglected  fields.  It 
grows  wild  also  in  Europe.  The  well-known  garden 
carrot  is  the  same  plant  altered  by  cultivation. 
The  seeds  or  fruits  are  very  light,  of  a  brownish 
color,  an  oval  shape,  flat  on  one  side  and  convex 
on  the  other,  and  on  their  convex  surface  present 
four  longitudinal  ridges,  to  which  stiff,  whitish 
hairs  or  bristles  are  attached.  They  have  an 
aromatic  odor,  and  a  warm,  pungent,  and  bitter- 
ish taste.  By  distillation  they  yield  a  pale  yellow 
volatile  oil,  upon  which  their  virtues  chiefly  de- 
pend. The  root  of  the  wild  plant  may  be  sub- 
stituted for  the  seeds.  The  root  of  the  wild 
carrot  is  whitish,  hard,  coriaceous,  branched,  of 
a  strong  odor  and  an  acrid,  disagreeable  taste; 
that  of  the  cultivated  is  reddish-orange,  fleshy, 
thick,  conical,  rarely  branched,  of  a  pleasant 
odor,  and  a  peculiar,  sweet,  mucilaginous  taste. 
The  constituents  of  the  root  are  crystallizable 
and  uncrystallizable  sugar,  a  little  starch,  ex- 
tractive, albumen,  volatile  oil,  vegetable  jelly  or 
pectin,  malic  acid,  saline  matters,  lignin,  and  a 
peculiar  crystallizable,  ruby  red,  neutral  prin- 
ciple, without  odor  or  taste,  called  carotin.  Ac- 
cording to  Husemann,  its  formula  is  Ci8H240.  It 
forms  reddish-brown,  golden-green,  lustrous  quad- 
ratic crystals,  fusing  at  167.8°  C.  (334°  F.)> 
easily  soluble  in  carbon  disulphide,  difficultly  sol- 
uble in  alcohol  and  ether,  dissolving  in  concen- 
trated sulphuric  acid  with  violet  or  blue  color, 
colored  blue  by  sulphur  dioxide.  Husemann  has 
also  described  a  colorless  compound,  hydrocaroti», 
CisHgoO,  which  exists  with  carotin  in  the  juice  of 
the  carrot,  and  is  probably  changed  into  the  latter 
by  oxidation  as  the  plant  develops  in  growth. 
According  to  Frorde  and  Soeauer,  carotin,  as 
well  as  the  modification  which  has  been  named 
hydrocarotin,  is  in  fact  cholesterin  colored  by  a 
red  pigment  (A.  J.  P.,  1866,  505),  but  Husemann 
seems  to  have  disproved  this  assertion.  Arnaud 
(C.  R.  A.  8.,  cii.  1319),  however,  isolated  choles- 
terin from  carrots;  this  after  repeated  purify- 
ing with  alcohol,  was  obtained  crystallized  in 
leaflets  with  1  molecule  of  water.  It  melts  at 
136.5°  C.  ( 278°  F.),  losing  the  1  molecule  of  water. 
It  seems  to  be  identical  with  the  cholesterin  ob- 
tained by  Hesse  from  Calabar  beans  and  from 
peas,  and  differs  only  very  slightly  from  animal 
cholesterin.  The  substance  called  i-egetable  jelly 
was  by  some  considered  a  modification  of  gum  or 
mucilage,  combined  with  a  vegetable  acid.  Bra- 
connot  found  it  to  be  a  peculiar  principle,  and 
named  it  pectin,  from  the  Greek  (  tt^ktSc  ) ,  ex- 
pressive of  its  characteristic  property  of  gelati- 
nizing. It  exists  more  or  less  in  all  vegetables, 
and  is  abundant  in  certain  fruits  and  roots  from 
which  jellies  are  prepared.  It  may  be  separated 
from  the  juice  of  fruits  by  alcohol,  which  pre- 
cipitates it  in  the  form  of  a  jelly.  This,  being 
washed  with  weak  alcohol  and  dried,  yields  a 
semi-transparent     substance     bearing     some     re- 
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semblance  to  ichthyocolla.  Immersed  in  100 
parts  of  cold  water,  it  swells  like  bassorin,  and 
ultimately  forms  a  homogeneous  jell}'.  With  a 
larger  proportion  of  water  it  exhibits  a  mu- 
cilaginous consistence.  It  is  less  acted  on  by  boil- 
ing than  by  cold  water.  When  perfectly  pure  it 
is  tasteless,  and  has  no  effect  on  vegetable  blues. 
A  striking  peculiarity  is  that,  by  the  agency  of  a 
fixed  alkali  or  alkaline  earthy  base,  it  is  instantly 
converted  into  pectic  acid,  which  unites  with  the 
base  to  form  a  pectate.  This  may  be  decomposed 
by  the  addition  of  an  acid,  which  unites  with  the 
base,  and  separates  the  pectic  acid.  Pectic  acid 
thus  obtained  is  in  the  form  of  a  colorless  jelly, 
slightly  acidulous,  with  the  property  of  reddening 
litmus  paper,  scarcely  soluble  in  cold  water,  more 
soluble  in  boiling  water,  and  forming  with  the  lat- 
ter a  solution,  which,  though  it  does  not  become 
solid  on  cooling,  is  coagulated  by  alcohol,  lime 
wuter,  acids,  or  salts,  and  even  by  sugar  if  al- 
lowed to  stand  for  some  time.  With  the  alkalies 
it  forms  salts,  capable  of  gelatinizing;  with  the 
earths  and  metallic  oxides,  insoluble  salts.  Bra- 
connot  thinks  that  pectic  acid  exists  in  many 
plants  already  formed.  Fremy  found  that  pectin 
results,  in  fruits,  from  the  reaction  of  acids 
upon  a  peculiar  insoluble  substance  they  con- 
tain when  immature,  called  by  him  pectose, 
and  that  pectin  is  changed  into  pectifl  acid  not 
only  by  alkalies,  but  also  by  vegetable  albumen. 
Carrol  seeds  are  slightly  aromatic,  moderately  ex- 
citant and  diuretic  and  have  been  employed  as  a 
diuretic  in  chronic  renal  end    in  dropsy. 

An  ounce  of  them  may  be  given  in  infusion,  in  a 
day.     The  Boweri  ue  iometiinee  substituted  for 

the  seeds,  and  the  scraped  root  has  been  used  as  a 
local   stimulant   to  sloughing  or  indotmt   ulcers. 

Carthamus.  Gartkamut  tinctnrius,  L.  Saf- 
flower. — The  African,  false,  American,  or  dyers' 
xaffron  is  an  annual  composite,  with  a  smooth, 
erect  stem,  somewhat  branched  at  top,  and  a  foot 
or  two  in  height.  The  plant  is  a  native  of  India, 
the  Levant,  and  Egypt,  and  is  cultivated  in  thoet 
countries,  as  well  as  in  various  parti  "(  BoTOM 
and  America.  The  llorets  are  brought  to  us  chiefly 
from  the  ports  of  the  Mediterranean.  Ssvffotper 
(Flares  Carlhumi ;  Flrurs  de  carthamc,  tiufran 
bdtard,  Pr.j  Baftor,  (.'•.-.  Cartamu,  It.,  Sp.)  in 
mass  is  of  a  red  color,  diversified  by  the  yellow 
of  the  styles  contained  within  the  floret,  it  has 
a  peculiar  slightly  aromatic  odor,  and  a  scarcely 
perceptible  bitterness.  It  contains  a  lived  oil; 
also  two  coloring  substances. — one  red,  insoluble 
in  alkaline  liquids,  and  called  carthamin  or 
carthainic  acid  by  Dubcrcincr,  who  found  it  to 
possess  weak  acid  properties;  the  other  yellow, 
and  soluble  in  water.  Carthamin,  CnHieO?, 
1  to  the  amount  of  from  0.3  to  0.6  per  cent, 
only  in  the  safflower,  while  the  safflower-yellow, 
to  which  Malin  gives  the  formula  C24H30O18,  is 
present  to  the  amount  of  from  24  to  30  per  cent. 
It  is  the  former  which  renders  safflower  useful 
as  a  dye  stuff.  These  flowers  are  sometimes  fraud- 
ulently mixed  with  saffron,  which  they  resemble 
in  color,  but  from  which  they  may  be  distin- 
guished by  their  tubular  fonn,  and  the  yellowish 
style  and  filaments  which  they  enclose.  In  large 
doses  carthamus  is  said  to  be  laxative,  and, 
administered  in  warm  infusion,  diaphoretic.  It 
is  used  in  domestic  practice,  as  a  substitute  for 
saffron,  in  measles,  scarlatina,  and  other  exanthe- 
matous  diseases,  to  promote  the  eruption.  An 
infusion,  two  drachms  to  a  pint  of  boiling  water, 
is  usually  employed  pro  re  nata. 


Cambadi  Guiden. — Under  this  name  are 
largely  used,  for  the  relief  of  asthma,  certain  gall- 
like bodies,  formed  on  various  species  of  Pistacia, 
especially  P.  Terebinthus,  L.  (P.  Terebinthina, 
St.  Lag.),  as  the  result  of  the  stings  of  a  hemip- 
terous  insect.  According  to  Ignaz  Hoffman,  they 
are  used  by  smoking  and  fumigation.  For  this 
purpose  they  are  coarsely  pulverized  and  burned 
in  the  bowl  of  a  pipe,  or  in  a  dish,  using  a  small 
funnel  attached  to  a  rubber  tube  for  inhaling  the 
fumes.  Preparations  should  be  made  beforehand, 
so  that  the  smoke  may  be  inhaled  at  the  com- 
mencement of  the  attack.  They  appear  to  act 
by  exciting  free  secretion,  probably  through  the 
turpentine  with  which  they  are  saturated.  They 
are  said  to  be  useful  in  chronic  bronchitis.  (S. 
Jb..  Bd.  clii.) 

Carvacrol.  Isopropyl-o-cresol.  C10H13OH. — A 
phenol-like  body  existing  in  the  essential  oils  of 
species  of  Origanum  and  some  other  labiate  plants 
and  made  artificially  from  either  carvone  or 
camphor.  It  forms  a  thick  oil  which  does  not 
solidify  at  25°  ('.  (77°  F.),  boils  at  from  233°  to 
235°  C.  (4r>1.4°-4f>5°  F.),  and  possesses  powerful 
antiseptic  properties. 

Carvacrol  Iodide. — Iodocrol,  CioHisOI,  is  a 
bulky,  grayish-yellow  or  buff-colored  amorphous 
powder  baring  a  faint  aromatic  odor.  It  is  in- 
soluble in  water,  slightly  soluble  in  alcohol,  sol- 
uble in  ether,  chloroform,  petroleum  benzin. 
Ikhi   disulpliide,   volatile  and    fixed   oils.      From    its 

solution  in  ether  and  chloroform  it  is  precipitated 
on   the   addition   of   alcohol,    becoming    paler    in 

color.  Tins  purified  product  does  not  show  signs 
nnk..-..  until  shore  170°  ('.  (33S°  P.),  and 
at  200°  ('.  (3!»2°  P.)  becomes  tarry  and  black. 
It  is  slleged  that  it  combines  the  antiseptic 
properties  of  carvacrol  with  those  of  iodine,  and 
possesses    the    adva:  |     iodoform    in    being 

odorless  or   nearly   so,  and   in  being  five   tin" 
bulky.      It   has  been    used    in   surgical   dressings   in 
eotfttna,   pruritus,  </  nd   < hancroids. 

Carya.  Iheoruj.  Hickory. — Several  species  of 
the  genus  Hieorim,  Raf.  (Carya,  Nuttall),  grow 
in  the  United  States,  of  which  //.  PeOON  (Marsh.), 
Brit.  1 //.  "In  a formis,  Raf.  0,  oliva'formis, 
Nutt.),  bears  the  pecan-nut  of  the  Southwest, 
//.  esvta  (Milt),  Brit  [0.  <>iha,  Nutt),  ths 
shell -bark  nut,  II.  laciniosa  (Miehaux  f.),  Sarg. 
ulcata.  Nutt.),  another  variety  <»f  shell-bark 
and  //.  alba  (L. )  Brit.,  Juglans  alba,  L.  (C. 
tomentosa,  Nutt.),  the  common  thick-shelled 
hickory  nut.  Other  indigenous  species  are  //. 
minima  (Marsh.),  Brit.  (C.  amara,  Nutt.),  //. 
<jlabra  (Mill.),  Brit.  (C.  porcina,  Nutt.),  and 
II.  microcarpa  (Nutt.),  Raf.  (C.  microcarpa, 
Nutt.).  The  leaves  of  most  if  not  all  of  these 
trees  are  somewhat  aromatic  and  astringent,  and 
the  bark  astringent  and  bitter.  In  the  bark  of 
//.  alba  F.  R.  Smith  found  a  crystalline  principle, 
caryin,  which  he  believed  to  be  quercitrin. 

Cascara.  Cascara  Amarga.  Honduras  bark. 
The  bark  of  an  unidentified  species  of  Tariri 
(Picramnia)  (Fam.  Simarubace* ) .  It  is  a  bitter 
tonic  credited  with  specific  alterative  properties. 
For  an  elaborate  discussion  of  the  microscopic  and 
chemical  characters  of  the  bark  and  its  alkaloid  pic- 
ramnine,  by  Thompson,  see  A.  J.  P.,  June,  1884. 

Casearia.  Casearia  esculenta. — This  Indian 
plant  (Fam.  Lamydacese)  is  said  to  be  a  valuable 
remedy  in  hepatic  torpor,  and  to  contain  an 
organic  acid  allied  to  cathartic  acid.      (P.  J.,  xx.) 

Casein. — This  substance  is  one  of  the  impor- 
tant constituents  of  milk  and  eheese.     It  is  now 
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made  on  a  large  scale  in  the  United  States  from 
the  "skim-milk"  obtained  from  creameries;  this 
is  conducted  into  tanks  and  heated  by  steam  to 
120°  F.,  then  coagulated  by  hydrochloric  acid  and 
thoroughly  agitated;  the  casein  separates  into  a 
mass,  and  the  remaining  liquid  is  used  in  the 
manufacture  of  sugar  of  milk.  See  Saccharum 
Lactis  and  a  paper  by  C.  H.  LaWall  in  the 
Alumni  Report  of  the  Philadelphia  College  of 
Pharmacy,  April,  1902.  Also  an  excellent  paper 
by  J.  W.  England  on  the  manufacture  and  uses 
of  casein  in  the  Proo.  A.  Ph.  A.,  1902,  p.  357.  It 
has  been  proposed  by  Seger  as  an  emulsifying  agent 
in  pharmacy.  One  gallon  of  milk  is  treated  with 
two  and  a  half  fluidounces  of  water  of  ammonia 
for  twenty-four  hours,  and,  after  removing  the 
saponaceous  matter  from  the  surface  of  the  mix- 
ture, the  serum  is  precipitated  with  acetic  acid. 
The  magma  of  casein,  strongly  pressed,  is  treated 
with  sodium  bicarbonate,  and  with  a  sufficient 
quantity  of  sugar  to  make  the  dried  product  con- 
tain one-tenth  of  its  weight  of  casein.  The  pow- 
dered substance  dissolves  easily  in  water,  and, 
mixed  with  its  weight  of  gum,  may  be  used  for 
almost  all  of  the  emulsions.  Resinous  matters 
and  balsams  previously  dissolved  in  alcohol,  es- 
sences, and  oils,  may  be  mixed  with  it  in  the 
bottle  itself  without  using  the  mortar.  The  only 
defect  in  this  casein  saccharate  is  its  slight  odor. 
(L'Union  Pharm.,  May,  1887.) 

Casimiroa.  Casimiroa  edulis.  Llav.  and  Lex. 
Zapote  bianco.  Cochilsapote.  White  Sapota. — This 
is  a  large  tree  belonging  to  the  family  of  Auranti- 
acese,  a  native  of  Mexico,  the  leaves  are  employed 
in  diarrhoea  and  as  an  anthelmintic.  The  seeds  are 
said  to  be  narcotic.  In  them  Jos6  Sanchez  (Breve 
estudio  Zabote  bianco,  Thesis,  Mexico,  1893)  has 
found  a  resin  and  a  crystalline  alkaloidal  body. 
Bikorn  (A.  Pharm.,  241,  p.  166)  asserts  that  the 
base,  for  which  he  suggests  the  name  casimirose, 
is  glucosidal  in  nature  and  assigns  the  formula 
C30H32N2O3. 

Cassia.  Cassia  marylandica,  L.  SSn6  Am&tH- 
cain,  Ft.  Amerikanische  Senna,  Q.  (Fam.  Legu- 
minosse. ) — American  senna  is  an  indigenous  peren- 
nial plant  of  vigorous  growth,  sending  up  annually 
numerous  round,  erect,  nearly  smooth  stems,  which 
are  usually  simple,  and  rise  from  three  to  six 
feet  in  height.  The  leaves  are  alternate,  and 
composed  of  from  eight  to  teu  pairs  of  oblong- 
lanceolate,  smooth,  mucronate  leaflets,  green  on 
their  upper  surface,  pale  beneath,  and  connected 
by  short  petioles  with  the  common  footstalk, 
which  is  compressed,  channelled  above,  and  fur- 
nished near  its  base  with  an  ovate,  stipitate  gland. 
The  flowers,  which  are  of  a  beautiful  golden- 
yellow  color,  grow  in  short  axillary  racemes  at 
the  upper  part  of  the  stem.  The  calyx  is  com- 
posed of  five  oval,  obtuse,  unequal  yellow  sepals; 
the  corolla  of  the  same  number  of  spatulate,  con- 
cave petals,  of  which  three  are  ascending,  and  two 
descending  and  larger  than  the  others.  The 
stamens  are  ten,  with  yellow  filaments  and  brown 
anthers,  which  open  by  a  terminal  pore.  The 
three  upper  stamens  bear  short  abortive  anthers; 
the  three  lowermost  are  long,  curved,  and  taper- 
ing into  a  beak.  The  ovary  bears  an  erect  style 
terminating  in  a  haiiy  stigma.  The  fruit  is  a 
pendulous  legume,  from  two  to  four  inches  long, 
linear,  curved,  swelling  at  the  seeds,  somewhat 
hairy,  and  of  a  blackish  color.  The  American 
senna,  or  wild  senna,  is  very  common  in  all  parts 
of  the  Eastern  United  States  south  of  New 
York.     The  leaves,  which  should  be  collected  in 


August  or  the  beginning  of  September,  are  some- 
times brought  into  the  market,  compressed  into 
oblong  cakes,  like  those  prepared  by  the  Shakers 
from  most  herbaceous  medicinal  plants.  The  leaf- 
lets are  from  an  inch  and  a  half  to  two  inches 
long,  from  one-fourth  to  half  an  inch  in  breadth, 
thin,  pliable,  and  of  a  pale  green  color.  They 
have  a  feeble  odor,  and  a  nauseous  taste,  some- 
what analogous  to  that  of  senna.  Water  and  alcohol 
extract  their  virtues.  Hermann  J.  M.  Schroeter 
(A.  J.  P.,  1888,  231)  found  in  them  a  yellow 
coloring  matter  identical  with  chrysophanic  acid; 
also  an  active  principle  corresponding  in  all  re- 
spects with  cathartic  acid.  For  earlier  analysis 
by  Martin,  see  A.  J.  P.,  i.  22.  American  senna  is 
an  efficient  and  safe  cathartic,  acting  like  senna 
but  more  feebly. 

Cassia  nictitans,  L.,  was  investigated  by  Galla- 
her  (A.  J.  P.,  1888,  280),  who  failed  to  find  any 
glucoside  or  alkaloid.  The  amount  of  volatile  oil 
found  was  very  small,  and  cathartic  acid  could 
not  be  prepared  from  it,  although  the  powder  pro- 
duced griping.  The  leaves  of  Cassia  alata,  L., 
are  recommended  by  Conillebault  in  ringworm; 
they  are  moistened  and  the  parts  affected  rubbed 
with  them.     (A.  J.  P.,  1887,  266.) 

Under  the  names  of  Cheshmat,  Chashmizok, 
Schischen,  the  seeds  of  C.  absus,  L.,  are  said  to 
be  used  in  India  and  Africa  in  the  treatment  of 
inflammations  of  the  eye,  either  in  the  form  of  a 
fine  powder  or  an  infusion  made  from  the  coarsely 
ground  seeds  to  which  several  medicinal  substances 
are  added. 

The  root  of  the  Cassia  beareana  is  said  to  be 
very  useful  in  the  so-called  black-water  fever  of 
Africa.      (See  P.  J.,  vols,  xlvii.,  xlviii.) 

Castanea.  U.  S.  1890.  Chestnut. — Under  this 
name  the  U.  S.  Pharmacopoeia  formerly  recognized 
the  leaves  of  Castanea  dentata  (Marshall), 
Borkh.,  collected  in  September  or  October  while 
still  green.     Of  the  few  species  included  in  the 

genus  Castanea,  two  are  natives  of  North  America. 
>f  these  C.  dentata  has  been  considered  by  many 
botanists  as  identical  with  C.  sativa.  Mill.  (C. 
vesca,  Gaertn. ),  of  Europe  and  was  described  by 
Michaux  as  a  variety  ol  that  species  under  the 
name  of  americana.  Botanists  at  present,  how- 
ever, generally  consider  the  two  species  as  distinct. 
The  fruit  of  the  European  chestnut,  or,  as  it  is 
commonly  called  in  the  United  States,  Spanish 
chestnut,  differs  greatly  from  the  America* 
chestnut  both  in  size  and  shape.  Further,  the 
European  tree  when  planted  in  America  does 
not  lose  its  distinctive  characteristics.  The 
leaves  of  the  European  chestnut  are  more  erect 
and  less  deeply  serrate  than  those  of  the  Ameri- 
can, and  usually  have  a  rounded  or  heart-shaped 
base,  whereas  the  base  of  the  American  leaf 
is  commonly  somewhat  pointed.  Again,  the  Euro- 
pean leaf  is  commonly  stellately  tomentose  on 
the  under  surface,  at  least  when  young.  Castanea 
leaves  are  from  four  to  ten  inches  long  by  about 
two  inches  in  breadth,  oblong-elliptical,  sharp  at 
the  ends,  strongly  and  somewhat  unequally  ser- 
rated with  prominent  parallel  nerves  beneath,  of  a 
bright  color,  and  so  flexible  and  tenacious  as  to 
be  powdered  with  difficulty.  It  is  almost  impos- 
sible to  exhaust  them  by  percolation.  Their  odor 
is  feeble  and  their  taste  slightly  astringent.  They 
yield  their  virtues  freely  to  water,  and  probably 
less  so  to  alcohol.  John  B.  Turner  found  in  chest- 
nut leaves  chlorophvll,  tannin,  gallic  acid,  gum, 
and  albumen.  (A.  J.  P.,  1879,  p.  542.)  In  addi- 
tion  to  these  constituents,  L.   J.   Steltzer  found 
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potassium,  calcium,  magnesium,  and  iron  car- 
bonates, chlorides,  and  phosphates,  and  a  trace  of 
resin  and  fat.      (A.  J.  P.,  1880,  p.  294.) 

Castanea  leaves,  as  proposed  by  J.  C.  Close  in 
1862,  have  been  used  to  some  extent  in  whooping 
cough,  but  the  possession  by  them  of  any  physio- 
logical or  medicinal  power  is  extremely  doubtful 
and  they  have  passed  out  of  use.  They  are  best 
administered  in  the  form  of  a  fluidexiract. 

Extract  um  Cast  anew  Fluidum.  V.  S.  1890. 
Fluid  Extract  of  Castanea. — "  Castanea,  in  No.  30 
powder,  one  thousand  grammes  [or  35  ounces  av., 
120  grains];  Glycerin,  one  hundred  cubio  centi- 
meters [or  3  fluidounces,  183  minims]  ;  Alcohol, 
Water,  each,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces,  6} 
fluidrachms].  Pour  five  thousand  cubic  centi- 
meters [or  1G9  fluidounces,  33  minims]  of  boiling 
Water  upon  the  powder,  allow  it  to  macerate  for 
two  hours,  then  express  the  liquid,  transfer  the 
residue  to  a  percolator,  and  pour  Water  upon  it 
until  the  powder  is  exhausted.  Evaporate  the 
united  liquids,  on  a  water-bath,  to  two  thousand 
cubio  centimeters  [or  67  fluidounces,  5  flui- 
drachms],  allow  this  to  cool,  and  add  six  hundred 
cubic  centimeters  [or  20  fluidounces,  138  minims] 
of  Alcohol.  When  the  insoluble  matter  has  sub- 
sided, separate  the  clear  liquid,  filter  the  re- 
mainder, evaporate  the  united  liquids  to  srren 
hundred  cubic  centimeters  [or  23  fluidounces,  321 
minims],  allow  this  to  cool,  add  the  Glycerin,  and 
enough  Alcohol  to  make  the  Fluid  Extract 
measure  one  thousand  cubic  ventinn  tcrs  [or  33 
fluidounces,  G*  fluidrachms]."  U.  B.  1890.  The 
preparation  is  an  aqueous  fluidextraot  with  only 
sufficient  alcohol  to  preserve  it.  It  is  a  thick  red- 
dish-brows  liquid,  ha\  lag  an  astringent  1. 
from  one  to  two  fluidraehina  (3.75  to  7..r>  Oo.). 

Ciistnnra  jtumila  ( L. ) ,  Mill.,  Chinquapin  of 
the  Southern  United  States,  in  a  bush  or  small 
tree  usually  eight  or  ten  feet  in  height,  hut  in 
the  Gulf  Mutes  readies  sometimes  thirty  feet. 
The  oblong,  acute,  mucronatcly  serrated  leaves  are 
readily  distinguished  from  those  of  the  ordinary 
chestnut  by  being  whitish  and  downy  underneath. 
The  hark  has  been  used  as  an  astringent  tonic. 
(For  analysis,  see  A.  J.  P.,  1899.) 

Castela.  Castela  Xicholsonii,  Hook.  (Fam. 
Simarubaeeae. ) — This  plant  is  reputed  to  have 
antiseptic  properties,  probably  due  to  I  resinous 
principle  discovered  by  .1.  L.  l'utegnat  and  named 
by  him  amargosin.     (See  A'.  R..  April.   1881.) 

Castor.  ('astoreu)n.  CastorS-uni.  Fr.  Biber- 
geil.  (}.  Castoro,  It.  Castoico,  Sp. — In  the  bea\er. 
Castor  fiber,  I...  between  the  anus  and  external 
genitals  of  both  sexes,  are  two  pairs  of  mem- 
branous follicles,  of  which  the  lower  and  larger 
are  pear  shaped,  and  contain  an  oily,  viscid,  highly 
odorous  substance,  secreted  by  glands  which  lie 
externally  to  the  sac.  After  death,  the  follicles 
containing  castor  are  removed,  and  dried  either 
by  smoke  or  in  the  sun. 

This  drug  is  derived  either  from  the  northern 
and  northwestern  parts  of  America,  or  from 
Russia,  and  is  called  in  commerce,  according  to 
it9  source,  Canadian  or  American  and  Rus- 
sian castor.  It  is  supposed  by  some  that  the 
American  and  Russian  beavers  are  distinct  species, 
the  former  being  a  building,  the  latter  a  burrow- 
ing animal,  and  additional  ground  for  the  sup- 
position is  afforded  by  the  fact  that  the  products 
of  the  two  differ  considerably.  Of  the  Russian 
castor  only  a  very  small  portion  is  imported  into 
this   countrv. 


Castor  comes  to  us  in  the  form  of  solid  unctuous 
masses,  contained  in  sacs  about  two  inches  in 
length,  larger  at  one  end  than  at  the  other,  much 
flattened  and  wrinkled,  of  a  brown  or  blackish 
color  externally,  and  united  in  pairs  by  the  excre- 
tory ducts  which  connect  them  in  the  living  ani- 
mal. In  each  pair  one  sac  is  generally  larger  than 
the  other.  They  are  divided  internally  into  nu- 
merous cells,  containing  the  castor,  which,  when 
the  sacs  are  cut  or  torn  open,  is  exhibited  of  a 
brown  or  reddish-brown  color,  intermingled  more 
or  less  with  the  whitish  membrane  forming  the 
cells.  Those  brought  from  Russia  are  larger, 
fuller,  heavier,  and  less  tenacious  than  the  Ameri- 
can; and  their  contents,  which  are  of  a  rusty  or 
liver  color,  have  a  stronger  taste  and  odor,  and 
are  considered  more  valuable  as  a  medicine.  A 
variety  of  Russian  castor,  described  by  Pereira 
under  the  name  of  clialky  Russian  castor,  is  in 
smaller  and  rounder  saca  than  the  American,  has 
a  peculiar  empyreumatic  odor  very  different  from 
that  of  the  other  varieties,  breaks  like  starch 
under  the  teeth,  and  is  characterized  by  effer- 
vescing with  diluted  hydrochloric  acid.  MUller 
found  40.646  per  cent,  of  calcium  carbonate.  Ac- 
cording to  Kohli,  Canadian  castor,  treated  with 
distilled  water  and  ammonia,  affords  an  orange 
precipitate,  while  the  precipitate  thrown  down 
from  the  Russian  under  similar  treatment  is 
white. 

id  castor  has  a  strong,  fetid,  peculiar  odor; 
a  bitter,  acrid,  and  nauseous  taste,  and  a  color 
more  or  less  tinged  with  red.  It  is  of  a  softer  or 
harder  consistence  according  as  it  is  more  or  less 
thoroughly  dried.  When  perfectly  desiccated, 
though  still  slightly  unctuous,  it  is  hard,  brittle, 
and  has  a  resinous  fracture.  Its  chemical  constit- 
uents, according  to  Brandcs,  are  volatile  oil;  a 
resinous  matter;  albumin;  a  substance  resem- 
bling osmazomc;  mucus;  calcium  urate,  carbon- 
ate, benzoate.  phosphate,  and  sulphate;  sodium 
acetate  and  chloride;  potassium  chloride,  sul- 
phate, and  banaoatel  ammonium  carbonate; 
lnemhninous  matter,  and  a  peculiar  proximate 
principle  discovered  by  Bizio,  an  Italian  chemist, 
and  called  by  him  castorin.  This  principle  crys- 
tallizes in  long,  diaphanous,  fasciculated  prisms, 
has  the  odor  of  castor,  and  a  copperish  taste.  It 
is  insoluble  in  cold  water  and  cold  alcohol,  but 
is  dissolved  in  100  parts  of  the  latter  liquid  at  the 
boiling  temperature,  and  by  ihe  essential  oils.  It 
possesses  neither  alkaline  nor  acid  properties,  and 
is  considered  as  belonging  to  the  cholesterin  group 
of  bodies.  It  may  be  obtained  by  treating  castor, 
minutely  divided,  with  six  times  its  weight  of 
boiling  alcohol,  filtering  the  liquor  while  hot,  and 
allowing  it  to  cool.  The  castorin  is  slowly  de- 
posited, and  may  be  purified  by  means  of  cold 
alcohol. 

Valenciennes,  who  could  not  obtain  the 
crystals  white  and  pure  by  simple  treatment 
with  alcohol,  succeeded  by  first  boiling  together  a 
mixture  of  equal  parts  of  castor  ana  lime  water, 
and  acting  upon  the  residue,  separated  and  dried, 
with  boiling  alcohol  of  the  sp.  gr.  0.823.  Cana- 
dian castor  is  said  to  yield  1.98  per  cent.,  and 
Russian  castor  4.60  per  cent.,  of  castorin.  This, 
together  with  the  volatile  oil  and  the  peculiar 
resin,  are  said  to  constitute  the  medicinal  prin- 
ciples. (Pennetier,  Matures  Premieres  Organ- 
iques,  783.)  The  volatile  oil  may  be  obtained  by 
repeated  distillation  with  the  same  portion  of 
water.  It  is  pale  yellow,  and  has  the  odor  and 
taste  of  castor. 
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F.  Wohler  ascertained  the  existence  of  salicin 
and  of  phenol  in  a  specimen  of  castor;  Pereira 
detected  salicylic  aldehyde  (oil  of  Spircea  ulmaria) 
in  castor,  and  concluded  that  the  oil  of  castor 
had  been  converted  into  that  principle.  (P.  J., 
xi.  200.)  The  salicin  of  the  castor,  however, 
probably  proceeds  from  the  willow  and  poplar  on 
which  the  beaver  feeds. 

Alcohol  and  ether  extract  the  virtues  of  castor. 
An  infusion  made  with  boiling  water  has  its  sensi- 
ble properties  in  a  slight  degree,  but  the  odorous 
principle  of  the  drug  is  dissipated  by  decoction. 
The  virtues  of  castor  are  impaired  by  age. 
Warmth,  and  especially  moisture,  promote  its  de- 
composition. In  a  dry  cool  place  it  may  be  kept 
for  a  long  time  without  material  deterioration. 
When  quite  black,  with  little  taste  or  odor,  it  is 
unfit  for  use.  The  castor  follicles  are  sometimes 
partly  deprived  of  the  castor,  and  its  place  sup- 
plied with  sawdust.  A  factitious  preparation  has 
been  sold,  consisting  of  a  mixture  of  various 
drugs,  scented  with  genuine  castor,  intermingled 
with  membrane,  and  stuffed  into  the  scrotum  of  a 
goat.  The  fraud  may  be  detected  by  the  com- 
paratively feeble  odor,  the  absence  of  other  char- 
acteristic, sensible  properties,  and  the  want  of 
the  smaller  follicles  containing  fatty  matter,  often 
attached  to  the  bags  of  castor. 

Castor  was  at  one  time  much  used  as  a  stimu- 
lant antispasmodic,  also  as  an  emmenagogue,  but 
has  passed  almost  entirely  out  of  vogue.  It  may 
be  given  in  hysterical  affections  in  doses  of  ten 
to  thirty  grains  (0.65-2.0  Gm.).  in  capsules  or 
emulsion. 

A  substance  allied  to  castor  is  the  secretion  of 
the  anal  glands,  used  for  the  purpose  of  defence 
by  the  Mephitis  mephitica,  or  common  skunk  of 
North  America.  According  to  T.  B.  Aldrich,  this 
is  a  neutral,  golden-colored  liquid,  having  an  ex- 
tremely penetrating  and  not  altogether  agreeable 
odor,  containing  mercaptan,  allyl-sulphide,  and 
traces  of  butyl-mercaptan.      (0.  D.,  1897.) 

Catalpa.  Catalpa  bignonioides,  Walt.  Big- 
nonia  Catalpa,  L.  Catalpa  Catalpa, (L. ),Karst. 
Catalpa-tree,  or  Catawba-tree. — This  is  a  beautiful 
indigenous,  flowering  tree,  of  the  fam.  Big- 
noniacea?,  the  seeds  of  which  have  been  employed 
in  asthma.  Eugene  O.  Rau  obtained  from  them 
tannin  and  a  bitter  crystalline  principle.  (A.  J. 
P.,  xlii.  204.)  F.  K.  Brown  obtained  from  the 
seeds  resin,  fixed  oil,  tannin,  sugar,  and  two  crys- 
talline bodies,  their  exact  nature  not  being  de- 
termined. {A.  J.  P.,  1887,  230.)  I.  Schneck  states 
that  large  doses  cause  nausea,  vomiting,  and  slow, 
weak,  intermittent  pulse.  He  gave  two  flui- 
drachms  (7.5  Cc.)  of  tincture  (1  oz.  troy  to  1 
pint)   every  one  to  three  hours. 

Cataplasms.  Cataplasmata.  Poultices.  Cata- 
plasmes,  Fr.  Umschlage,  Breiumschlage,  G. — Cata- 
plasms, or  poultices,  are  moist  substances  intended 
for  external  application,  of  such  a  consistence  as 
to  accommodate  themselves  accurately  to  the  sur- 
face to  which  they  are  applied,  without  being  so 
liquid  as  to  spread  over  the  neighboring  parts, 
or  so  tenacious  as  to  adhere  firmly  to  the  skin. 
As  they  are  in  this  country  seldom  made  by  the 
apothecary,  with  the  exception  of  cataplasm  of 
kaolin,  they  were  not  deemed  by  the  compilers  of 
the  U.  S.  Pharmacopoeia  proper  objects  for  official 
direction. 

Cataria.  Nepeta  Cat  aria,  L.  Catnep  or  cat- 
mint. Cataire,  Fr.  Katzenmiinze,  G.  Cattara, 
It.  Gatera,  Sp. — Catnep  is  a  perennial  labiate 
plant  which  is  abundant  in  the  United  States,  but 


is  supposed  to  have  been  introduced  from  Europe. 
The  whole  herb  is  used;  it  has  a  strong,  peculiar, 
rather  disagreeable  odor,  and  a  pungent,  aromatic, 
bitterish,  camphorous  taste.  The  active  constit- 
uents are  volatile  oil,  and  tannin  of  the  kind 
which  produces  a  greenish  color  with  the  salts  of 
iron.     Therapeutically  it  is  a  very  feeble  mint. 

Catechu.  U.  8.  1890.  Catechu  Nigrum,  Br. 
Add.  Cutch,  Cachou,  Fr.  Pegu  Katechu,  G. 
Caticu,  Catto,  It.  Catecu,  Sp.  Cutt,  Hindo- 
stanee. 

The  U.  S.  P.  (8th  Rev.)  dismissed  catechu  and 
introduced  gambir  because  of  the  greater  uniform- 
ity in  quality  of  the  latter.     See  Gambir,  p.  574. 

The  U.  S.  P.  1890  defined  catechu  as  "  an  extract 
prepared  from  the  wood  of  Acacia  Catechu  (Linne 
fil.)    Willdenow  (nat.  ord.  Leguminosce) ." 

Acacia  Catechu.  Willd.,  Sp.  Plant.,  iv.  1079. 
According  to  Kerr,  whose  description  has  been 
followed  by  most  subsequent  writers,  Acacia 
Catechu  is  a  small  tree,  seldom  more  than  twelve 
feet  in  height,  with  a  trunk  one  foot  in  diameter, 
dividing  towards  the  top  into  many  close  branches, 
and  covered  with  a  thick,  rough,  brown  bark.  This 
species  of  Acacia  is  a  native  of  the  East  Indies, 
growing  abundantly  in  various  provinces  of  Hin- 
dostan,  and  in  the  Burmese  Empire.  Pereira  says 
that  it  is  common  in  Jamaica. 

This  drug  had  been  long  known  before  its  source 
was  discovered.  It  was  at  first  called  Terra  japon- 
ica,  under  the  erroneous  impression  that  it  was 
an  earthy  substance  derived  from  Japan.  When 
ascertained  by  analysis  to  be  of  vegetable  origin, 
it  was  generally  considered  by  writers  on  the  Ma- 
teria Medica  to  be  an  extract  of  the  betel  nut. 
Its  true  origin  was  made  known  by  Kerr,  assistant 
surgeon  of  the  civil  hospital  in  Bengal.  Accord- 
ing to  Kerr,  the  manufacturer,  having  cut  off  the 
exterior  white  part  of  the  wood,  reduces  the  in- 
terior brown  or  reddish-colored  portion  into  chips, 
which  he  then  boils  in  water  in  unglazed  earthen 
vessels  until  all  the  soluble  matter  is  dissolved. 
The  decoction  thus  obtained  is  evaporated  first  by 
artificial  heat,  and  afterward  in  the  sun,  until  it 
has  assumed  a  thick  consistence,  when  it  is  spread 
out  to  dry  upon  a  mat  or  cloth,  being,  while  yet 
soft,  divided  by  means  of  a  string  into  square  or 
quadrangular  pieces.  The  account  subsequently 
given  by  Royle,  of  the  preparation  of  the  extract 
in  Northern  India,  is  essentially  the  same.  The 
process,  as  he  observed  it,  was  completed  by  the 
pouring  of  the  extract  into  quadrangular  earthen 
moulds.  It  is  said  that  the  unripe  fruit  and 
leaves  are  also  sometimes  submitted  to  decoction. 
Three  colors  of  catechu  are  prepared;  the  light 
red  or  red,  which  is  considered  best  and  is  es- 
pecially employed  in  Bunnah  and  Tndia  to  chew 
with  the  betel  nut;  the  dark  red  and  black,  which 
are  made  especially  for  European  and  American 
markets,  and  which  are  apt  to  suffer  adulteration 
en  route  in  China. 

The  name  catechu  in  the  native  language  signi- 
fies the  juice  of  a  tree,  and  appears  to  have  been 
applied  to  astringent  extracts  obtained  from  va- 
rious plants.  Commerce  is  chiefly  supplied  with 
catechu  from  Bahar.  Northern  India,  and  Nepaul 
through  Calcutta,  from  Canara  through  Bombay, 
and  from  the  Burmese  dominions.  It  is  frequently 
called  cutch  by  the  English  traders,  a  name  de- 
rived from  the  Hindostanee  word  cutt.  The  fol- 
lowing varieties  are  or  have  been  found  in  the 
Philadelphia    markets. 

Plano-convex  Catechu.  Cake  Catechu. — This  is 
in  the  form  of  circular  cakes,  flat  on  one  side,  con- 
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vex  on  the  other,  and  usually  somewhat  rounded 
at  the  edge,  as  if  the  soft  extract  had  been  placed 
in  saucers,  or  vessels  of  a  similar  shape,  to  harden. 
As  found  in  the  retail  shops,  it  is  generally  in 
fragments,  most  of  which,  however,  exhibit  some 
evidences  of  the  original  form.  The  cakes  are  of 
various  sizes,  from  two  or  three  to  six  inches  or 
more  in  diameter  and  weighing  from  a  few  ounces 
to  nearly  two  pounds.  Their  exterior  is  usually 
smooth  and  dark  brown,  but  we  have  seen  a  speci- 
men in  which  the  flat  surface  exhibited  impres- 
sions as  if  produced  by  coarse  matting.  The  color 
internally  is  always  brown,  sometimes  of  a  light 
yellowish-brown  or  chocolate  color,  but  more  fre- 
quently dark  reddish-brown,  and  sometimes  almost 
black.  The  cakes  are  almost  always  more  or  less 
cellular  in  their  interior;  but  in  this  respect  great 
diversity  exists.  Sometimes  they  are  very  porous, 
so  as  almost  to  present  a  spongy  appearance,  some- 
times compact  and  nearly  uniform,  and  this  differ- 
ence may  be  observed  even  in  the  same  piece.  The 
fracture  is  sometimes  rough  and  dull,  but  in  the 
mon  compact  parts  is  usually  smooth  and  some- 
what shining,  and  occasionally  a  piece  split  in 
one  direction  will  exhibit  a  spongy  fracture,  while 
in  another  it  will  be  shining  and  resinous,  indicat- 
ing the  consolidation  of  the  extract  in  layers.  This 
variety  of  catechu  is  often  of  good  quality. 

Pegu  Catechu. — This  is  the  product  derived  from 
the  Burmese  dominions,  und  named  from  that 
section  of  the  country  whence  it  is  exported.  It 
enters  commerce,  probably  in  general  through 
Calcutta,  in  large  m  <  times  of  one  cwt., 

consisting  of  layers  of  flat  cakes,  each  wrapped  in 
leaves,  said  to  be  those  of  the  Mitragyua  pttnri folia, 
Kortli.  (Klrjihi  [tyua  divcrsifolia,  Benth.  and  Hook. 
A  mich  a  brimonit,  Wall.  Cat.)  In  this  form,  how- 
ever, we  do  not  see  it  in  the  simps,  but  almost 
always  in  angular,  irregular  fragments,  in  which 

fmrtions  of  two  layers  sometime*  cohere  with 
eaves  between  tliein,  indicating  their  origin.  It  is 
characterized  by  its  compactness,  shining  fracture, 
and  blackish-brown  or  dark  port-wine  color,  so 
that  when  finally  broken  it  bears  considerable  re- 
semblance to  kino.  This  is  an  excellent  variety 
of   catechu. 

CiiKchu  in  Quadrangular  Cakes. — This  is  scarce- 
ly ever  found  in  commerce  in  its  complete  form, 
and  the  fragments  are  often  such  that  it  would 
be  impossible  to  infer  from  them  the  original  shape 
of  the  cake.  This  is  usually  between  two  and 
three  [nchee  in  length  and  breadth,  and  somewhat 
less  in  thickness,  of  a  rusty-brown  color  externally, 
and  dark  brown  or  brownish  gray  within  with  a 
somewhat  ranch  and  dull  fracture,  but,  when 
broken  across  the  layers  in  which  it  is  sometimes 
disposed,  exhibiting  a  smootlier  and  more  shining 
surface.  Guibourt  speaks  of  the  layers  as  being 
blackish  externally  and  grayish  within,  and  bear- 
ing some  resemblance  to  the  bark  of  a  tree,  a  re- 
semblance,  however,  which  has  not  struck  us  in 
the  specimens  which  have  fallen  under  our  notice. 
There  is  little  doubt  that  this  variety  comes  from 
the  provinces  of  Bahar  and  Northern  India,  where 
the  preparation  of  the  drug  was  witnessed  by  Kerr 
and  Royle,  each  of  whom  speak  of  it  as  being 
brought,  when  drying,  into  the  quadrangular  form. 
It  has  been  called  Bengal  catechu. 

Pale  catechu,  so  far  as  the  term  is  not  applied 
to  gambir,  may  be  considered  as  belonging  to  this 
variety.  A  specimen  with  this  name,  which  was 
Bent  from  India  to  the  London  exhibition  of  1862, 
and  which  G.  B.  Wood  had  an  opportunity  of 
examining,  was  in  oblong  rectangular  pieces,  or 


fragments  of  such  pieces,  about  three  and  a  half 
inches  long  by  an  inch  and  a  half  in  breadth,  of 
a  dirty  yellowish  color  within,  and  an  earthy  frac- 
ture, quite  free  from  gloss,  and  bearing  a  very 
much  stronger  resemblance  to  gambir  than  to 
catechu. 

Catechu  in  Balls. — We  have  seen  this  in  two 
forms — one  consisting  of  globular  balls  about  as 
large  as  an  orange,  very  hard  and  heavy,  of  a 
ferruginous  aspect  externally,  very  rough  when 
broken,  and  so  full  of  sand  as  to  be  gritty  under 
the  teeth;  the  other  in  cakes,  originally,  in  all 
probability,  globular,  and  of  about  the  same 
dimensions,  but  flattened  and  otherwise  pressed 
out  of  shape  before  being  perfectly  dried,  some- 
times two  adhering  together,  and  closely  re- 
sembling in  external  and  internal  color,  and  in 
the  character  of  their  fracture,  the  quadrangular 
variety  last  described.  The  former  kind  is  rare, 
and  the  specimens  we  have  seen  had  been  twenty 
years  in  the  shop,  and  had  very  much  the  appear- 
ance of  a  factitious  product.  The  latter  is  in  all 
probability  the  kind  known  formerly  as  the  Bom- 
bay catechu,  as  Hamilton,  and,  more  recently 
Mackintosh,  in  describing  the  mode  of  prepar- 
ing catechu  on  the  Malabar  coast,  of  which 
Bombay  is  the  entrepot,  say  that,  while  the  ex- 
tract is  soft,  it  is  sliai>ed  into  balls  about  the 
size  of  an   orange. 

Guibourt  and  lVreira  describe  other  varieties, 
which  we  have  not  met  with,  and  which  are  prob- 
ubly  rare.  One  of  these  is  the  Xiam  catechu,  in 
conical  masses  shaped  like  a  betel  nut  and  weigh- 
ing about  a  pound  und  a  half.  Its  fracture  Uj 
shining  and  liver-colored,  like  that  of  hepatic 
aloes;  in  other  respects  it  resembles  Pegu  catechu. 
Another  is  the  black  mucilaginous  oateohu  of  Qui* 
lxiurt,  in  purallelopipeds  an  inch  and  a  half  in 
length  by  an  inch  in  breadth.  Internally  it  is 
black  and  shining,  ami  its  taste  is  mucilaginous 
and  feebly  astringent.  A  third  is  the  dull  reddish 
catuhu  of  (Juibourt.  in  somewhat  flattened  balls, 
Weighing  three  or  four  ounces,  of  a  dull  reddish, 
wavy,  and  oltcn  marbled  fracture.  Many  years 
since,  an  extract  like  this  was  brought  to  Philadel- 
phia upon  speculation  by  I  merchant  from  Cal- 
cutta, but  it  is  not  now  in  the  market.  Lastly, 
there  is  a  pale  or  uhitish  catechu,  in  small  round- 
ish or  oval  lumps,  with  an  irregular  surface,  dark 
or  blackish  brown  externally,  very  pale  and  dull 
internally,  and  of  a  bitter,  astringent  ami  sweetish 
taste,  with  a  smoky  flavor.  It  is  unknown  in 
commerce. 

Areca  Catechu. — This  is  obtained  from  the  Areca 
Nut  Palm.  (See  Areca  Nut,  page  13!).").)  It  is 
prepared  by  boiling  the  nuts  in  water  and  evap- 
orating the  decoction.  There  are  two  varieties; 
one  of  a  black  color,  very  astringent,  mixed 
with  paddy  husks  and  other  impurities,  and  ob- 
tained by  evaporating  the  first  decoction,  the 
other,  yellowish-brown,  of  an  earthy  fracture,  and 
pure,  resulting  from  the  evaporation  of  a  decoc- 
tion of  the  nuts  which  had  been  .submitted  to 
the  previous  boiling.  The  first  is  called  kassu, 
the  other  ooury.  (Heyne,  Tracts,  etc.,  on  India.) 
They  are  prepared  in  Mysore,  and  Ainslie  states 
that  both  varieties  are  sold  in  the  bazaars  of 
Lower  India,  and  used  for  the  same  purpose  as 
the  official  catechu.  They  are  also  much  used  for 
chewing  by  the  natives.  But  they  are  seldom  ex- 
ported, and  it  is  uncertain  whether  they  find 
their  way  into  European  or  American  commerce. 
Pereira  thought  he  had  identified  the  kassu  with 
a  variety  of  catechu  derived  from  Ceylon,  where 
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he  had  been  informed  that  an  extract  of  the  areea 
nut  is  prepared.  It  was  in  circular  flat  cakes, 
from  two  to  three  inches  in  diameter,  scarcely 
an  inch  thick,  covered  on  one  side  with  paddy 
husks,  and  internally  blackish-brown  and  shining. 

Catechu  is  inodorous,  with  an  astringent  and 
bitter  taste,  followed  by  a  sense  of  sweetness.  It 
is  brittle,  and  breaks  with  a  fracture  which  is 
rough  in  some  specimens,  in  others  uniform,  resin- 
ous, and  shining.  That  which  is  preferred  in  our 
market  is  of  a  dark  color,  easily  broken  into  small 
angular  fragments,  with  a  smooth  glossy  surface, 
bearing  some  resemblance  to  kino.  Catechu  is 
often  mixed  with  sand,  sticks,  and  other  impuri- 
ties. The  U.  S.  P.  1890  gave  the  following  tests  of 
purity.  "  In  irregular  masses,  containing  frag- 
ments of  leaves,  dark  brown,  brittle,  somewhat 
porous  and  glossy  when  freshly  broken.  It  is 
nearly  inodorous,  and  has  a  strongly  astringent 
and  sweetish  taste.  If  a  portion  of  Catechu  be 
digested  with  10  times  its  weight  of  alcohol,  and 
the  liquid  filtered,  the  undissolved  matter,  after 
being  dried  at  100°  C.  (212°  F.),  should  not  exceed 
15  per  cent,  of  the  original  weight.  The  tincture, 
diluted  with  100  parts  of  water,  acquires  a  green 
color  on  the  addition  of  ferric  chloride  test-solu- 
tion. If  two  parts  of  Catechu  be  boiled  with  20 
parts  of  water,  a  brownish-red,  turbid  liquid  will 
be  obtained  which  turns  blue  litmus  paper  red. 
Upon  incineration,  Catechu  should  not  leave  more 
than  6  per  cent,  of  ash."  U.  S.  1890. 

The  proportion  of  tannic  acid,  which  may  be 
considered  the  efficient  principle,  varies  from 
about  45  to  55  per  cent,  in  catechu  or  cutch,  and 
from  36  to  40  per  cent,  in  gambir.  The  portion 
designated  by  Davy  as  extractive  is  said  to  con- 
tain, if  it  does  not  chiefly  consist,  of  a  principle 
discovered  by  Buchner,  and  now  called  catechin, 
catechuin,  or  catcchuic  acid,  to  which  Etti  gives 
the  formula  Ci8Hi808.  To  prepare  pure  catechin, 
Etti  recommends  the  following  process :  Catechu  is 
dissolved  in  eight  times  its  weight  of  boiling  water, 
and  the  liquid,  after  being  strained  through  a 
cloth,  is  left  for  some  days  until  the  insoluble 
catechin  has  subsided.  The  crude  catechin  is  col- 
lected in  a  linen  cloth  and  submitted  to  the  action 
of  a  screw  press,  then  dissolved  in  a  sufficient 
amount  of  diluted  alcohol,  and  the  filtered  solution 
is  shaken  up  with  ether  as  long  as  any  catechin  is 
thereby  dissolved,  and  after  the  ether  has  been 
removed  by  distillation  the  residue  is  taken  up 
with  distilled  water,  and  the  solution  is  left  for 
a  few  days,  when  the  catechin  crystallizes  out  in 
an  almost  colorless  state.  After  pressure  in  a 
cloth  it  is  again  dissolved  in  boiling  water,  when 
a  yellowish-white  body  remains  behind,  which  ap- 
pears to  be  quercetin.  The  deep  red  liquid  re- 
maining behind  after  the  catechin  has  been 
dissolved  out  with  ether  contains  catechu  red, 
C36H34O15,  which  is  evidently  the  first  anhydride 
of  catechin.  The  tannic  acid  is  of  the  variety 
which  precipitates  iron  of  a  greenish-black  color, 
and  differs  from  most  of  the  other  varieties  in  not 
yielding  grape  sugar  when  digested  with  diluted 
sulphuric  acid.  It  is  not,  therefore,  a  glucoside. 
It  precipitates  gelatin,  but  not  tartar  emetic 
(Kane),  and  is  not,  like  the  tannic  acid  exposure 
of  galls,  converted  into  gallic  acid  by  the  access  of 
the  air.  It  may  be  distinguished  by  the  name  of 
catechu-tannic  acid.  Catechu  is  almost  wholly 
soluble  in  a  large  quantity  of  water,  to  which  it 
imparts  a  brown  color.  The  extractive  or  cate- 
chuic acid  is  much  less  soluble  than  the  astringent 
principle,  which  may  be  almost  entirely  separated 


from  it  by  the  frequent  application  of  small  quan- 
tities of  cold  water.  Boiling  water  dissolves  it 
much  more  readily  than  cold,  and  deposits  it  of  a 
reddish-brown  color  upon  cooling.  Both  princi- 
ples are  readily  dissolved  by  alcohol  or  proof 
spirit,  and  also  by  ether. 

The  importations  of  cutch  or  catechu  and  Terra 
japonica  or  gambir  for  purposes  of  tanning  and 
calico  printing  are  quite  large,  being  in  1905,  for 
cutch  3,986,880  lbs.,  valued  at  $163,359,  and  for 
gambir  32,192,891  lbs.,  valued  at  $1,112,660.  De 
Meyer  affirms  that  the  best  method  of  detect- 
ing adulteration  of  catechu  is  to  treat  the  sus- 
pected drug  with  ether.  Catechu  of  good  quality, 
after  repeated  treatment  with  ether,  loses  53  per 
cent,  of  its  weight,  and  the  dried  residue  weighs 
only  47  per  cent,  of  the  catechu  employed.  If 
this  be  exceeded,  the  drug  must  be  proportionately 
impure.  (J.  P.  C,  Juin,  1870,  479.)  A.  Jossart 
(J.  P.  A.,  1881,  41)  examined  a  catechu  which 
was  adulterated  with  from  60  to  65  per  cent,  of 
ferrous  carbonate.  For  methods  of  assaying  cat- 
echu and  gambir,  see  Trimble's  The  Tannins,  43; 
also  Ph.  Rev.,'  1897,  27.    (See  also  Gambir,  p.  574.) 

Catha.  Catha  edulis. — Under  various  Arabic 
names,  such  as  Kai,  Khdt,  Chaat,  Kus  es  Salahin, 
TcJiaad,  Tsohut,  Tohat,  Tohai,  G&t,  the  leaves  of 
Catha  edulis,  Forsk.  ( Fam.  Celastraceae )  ( Abyssin- 
ian or  African  tea),  are  very  largely  used  as  a 
stimulant  in  Northern  Africa,  the  plant  being  ex- 
tensively cultivated.  According  to  Collin,  from 
1400  to  1500  camel  loads  are  yearly  sold  in  Aden. 
The  plant  is  a  shrub,  reaching  the  height  of  9 
to  12  feet,  with  thin  coriaceous  leaves  whose 
margin  is  bluntly  serrate.  The  rounded,  grayish- 
green  twigs  are,  for  commercial  purposes,  dried 
with  the  leaves  and  tied  together  in  bundles  con- 
taining about  forty  twigs;  the  bundles  are  com- 
monly from  twelve  to  fourteen  inches  in  length  and 
three  to  four  inches  in  diameter,  but  sometimes 
much  smaller.  The  leaves  are  chewed  both 
green  and  fresh,  and  are  in  some  places  made  into 
a  tea.  Their  taste  is  said  to  resemble  that  of 
coca,  and  the  inebriation  which  they  produce  in 
the  Arabs  is  described  as  similar  to  that  caused 
by  coca  in  the  South  American  natives. 

So  far  as  known  Catha  is  not  used  as  a  medicine 
in  Africa,  but  it  has  been  employed  to  some  ex- 
tent as  a  stimulant  in  Europe  in  neurasthenia,  mi- 
graine, and  allied  conditions.  Bernon  concluded 
that  there  is  no  alkaloid  in  it.  Fliickiger  and  Ge- 
rock  isolated  a  volatile  liquid,  which  they  believe 
to  be  an  alkaloid,  and  to  which  they  gave  the 
name  of  katine.  In  1897  T.  Shennan  (Royal  Coll. 
Phys.  Lab.  Rep.,  vi.  1897)  obtained  evidences  of 
the  existence  of  a  non-volatile  alkaloid  in  the 
leaves,  different  from  caffeine.  He  found  that 
catha,  both  in  cold  blooded  and  warm  blooded 
animals,  produces  drowsiness,  followed  by  ex- 
cessive reflex  activity,  and,  if  the  dose  has  been 
large  enough,  violent  tetanus.  Catha  evidently 
belongs  among  the  domestic  stimulants,  such  as 
tea  and  coffee,  and  probably  contains  an  active 
alkaloid  belonging  to  the  caffeine  group. 

Caulophyllum.  U.  8.  1890.  Pappoose  Root. 
Squaw  Root.  Blue  Cohosh.  Caulophyllum  thai- 
ictroides  (L.),  Michaux  (Leontice  thalictroides, 
L.) ,  nat.  ord.  Berberidaceae. — This  is  an  indigenous, 
perennial,  herbaceous  plant,  with  matted,  knotty 
rhizomes,  from  which  rises  a  single  smooth  stem, 
about  two  feet  high.  It  was  officially  described  (U. 
S.  P.  1890)  as  follows:  "Rhizome  of  horizontal 
growth,  about  10  Cm.  long,  and  about  6  to  10  Mm. 
thick,  bent;  on  the  upper  side  with  broad,  concave 
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stem-scars  and  short,  knotty  branches;  externally 
grayish-brown,  internally  whitish,  tough  and  woody. 
Roots  numerous,  matted,  about  10  Cm.  long,  and 
1  Mm.  thick,  rather  tough;  nearly  inodorous; 
taste  sweetish,  slightly  bitter  and  somewhat 
acrid."  U.  8.  1890. 

Mayer  found  caulophyllum  to  contain  sapo- 
nin and  a  colorless  alkaloid  (A.  J.  P.,  1863,  99), 
while  A.  E.  Ebert  subsequently  obtained  from  it 
albumen,  gum,  starch,  phosphoric  acid,  extractive, 
two  resins,  coloring  matter,  and  a  body  analogous 
to  saponin.  The  caulophyllin  of  the  eclectics  is 
made  by  pouring  a  concentrated  alcoholic  tincture 
into  water  and  collecting  the  precipitate,  washing 
with  ether,  and  drying.  J.  U.  Lloyd  purified 
the  substance  which  Ebert  described  as  analo- 
gous to  saponin,  and  for  distinction  terms  it 
leontin.  (See  Drurjx  and  Medicines  of  Xorth 
A  mi  riai,  vol.  ii.  US.)  He  also  obtained  eaulo- 
phyllitic,  the  alkaloid  first  announced  by  Mayer 
in  1883.  Lloyd  describes  it  as  colorless,  odorless, 
-sed  of  little  taste,  and  dissolving  freely  in 
water,  alcohol,  ether,  and  chloroform.  Jt  crystal- 
lizes with  difficulty.  The  hydrochloride  has  been 
obtained,  however,  in  crystals.  It  has  not  been 
tested  physiologically.  (Proc.  A.  Ph.  A.,  1893,  115.) 

Caulophyllum  has  l<een  uaad  by  so  called  cclec- 
tic  and  homoeopathic  prac  t  M  ionei  a.  It  hi  said 
to  be  sedative,  antispasmodic  and  oxytocic,  and 
to  have  the  power  when  ut<  runt  inertia  occurs  dur- 
ing labor  to  cause  the  contractions  to  haw  fi  ry 

.  without  altering  their  general  •ham 
does  ergot.  It  is  also  alleged  to  be  capable  of 
arreating  threatened  abortion,  to  be  very  effica- 
cious in  hyxtiiui,  ewtcworrfcopa,  dytmemorrkaa, 
Menorrhagia,  uterine  subinvolution,  etc. ;  also  to  be 
Capable  of  originating  uterine  contractions  and  of 
producing  abortion.  For  a  detailed  description  of 
thfl    various    contradictory    DOV  ibed    to    it. 

the  reader  is  referred  to  Lloyd's  Drug*  end  afed* 
dnat  of  S'orth  America,  vol.  ii.  p.  1">">.  It  is  given 
in  decoction,  infusion,  or  tincture,  the  first  two 
being  made  in  the  proportion  of  an  ounce  to  a 
pint  of  water,  the  last  of  four  ounces  to  a  pint  of 
spirit.  Dose,  of  decoction  or  infusion,  one  or  two 
fluidounces  (30  or  60  C  c.  i  ;  of  tincture,  one  or 
two  fluidrachms  (3.75  or  7.5  Cc. ).  Lenntin  bas 
been  used  in  doses  of  one  fluidrachm  (3.75  Cc. ) 
of   the  one  per  cent,  solution. 

Cayaponia.  Cayaponia  glabosa*  Silva  Manso. 
This  is  a  cucurbitaceous  plant  of  Brazil,  from 
Which  GuMer  has  extracted  the  alkaloid  eaya- 
poniiu  ,  said  to  purge  without  griping.  Dose,  one 
grain  (0.066  (.m.i.  (/r</<.  dr  Pharm.,  187'.*,  193.) 
Ceanothus.  Veanothus  americanus,  L.  Sew 
Jersey    Tea.      Pedroot.      Ceanothe.    Fr.      Serkcl- 

bhnnen-irurzel,  G A  small   indigenous  shrub,  of 

the  fam.  Khamnaecar,  growing  throughout  the 
Eastern  United  States.  The  root  is  astringent, 
and  imparts  a  red  color  to  water.  H.  K.  Bow- 
man found  in  it  9.21  per  cent,  of  tannin. 
(A.  J.  P.,  1869,  195.)  F.  C.  Gerlach  has 
again  examined  the  root.  {A.  J.  P.,  1891, 
332.)  He  finds  6.48  per  cent,  of  tannin  and  0.52 
per  cent,  of  an  alkaloid  to  which  he  gives  the 
name  ccanothinc.  J,  EL  M.  Clinch  has  found  in 
the  leaves  a  resin  and  a  volatile  oil.  (A.  J.  P., 
xiv.  1884.)  J.  A.  Buckner  (A.  J.  P.,  1891,  428) 
found  9.45  per  cent,  of  tannin  in  the  leaves. 
Ceanothus  is  said  to  be  useful  in  syphilis. 
Schoepf  states  that  it  is  purgative.  The  leaves 
were  used  during  the  Revolutionary  War  as  a 
substitute  for  tea.  The  Mexican  C.  cccruleus,  La- 
gasca   (C.  azureus,  Desf.),  is  used  as  a  febrifuge. 


Cearin. — An  ointment  vehicle  capable  of  taking 
up  a  large  proportion  of  water,  lssleib  makes  it 
from  a  mixture  of  one  part  of  carnauba  wax 
and  three  parts  of  paraffin  or  ceresin  (bleached 
by  exposure  to  sunlight  only)  ;  this  is  fused  and 
mixed  with  four  times  its  weight  of  liquid  petro- 
latum and  stirred  until  cold. 

Cedron. — The  seeds  of  the  Simaba  Cedron  (R. 
Br.),  Planch.,  a  tree  growing  in  Colombia  and 
Central  America,  belonging  to  the  Simanibaceev 
The  fruit  is  a  large  solitary  drupe,  containing  a 
single  seed.  A  specimen  of  the  dried  fruit,  sent 
to  George  B.  Wood  from  Cartago,  in  Costa  Rica, 
by  Guier,  formerly  of  Philadelphia,  was  light, 
of  a  yellowish-ash  color,  flatfish-ovate,  with  one 
edge  convex  and  the  other  nearly  straight,  the 
convex  outline  terminating  at  each  end  in  an  ob- 
tuse point,  of  which  that  at  the  apex  was  most 
prominent.  It  was  about  two  inches  long  and 
sixteen  lines  in  its  greatest  breadth.  Within,  the 
seed  \\;is  loose  ;ind  movable.  Cedron  seed  is  about 
an  inch  and  a  half  long,  ten  lines  broad,  and  half 
an  inch  thick,  convex  on  one  side,  flat  or  slightly 
concave  on  the  other,  and  presenting  an  oval  scar 
near  one  extremity  of  the  flat  surface.  It  is  often 
yellowish,  hard  and  compact,  but  readily  cut  with 
a  knife,  is  inodorous,  but  of  a  pure  and  intensely 
bitter  taste,  not.  unlike  that  of  quassia.     It  yields 

its  virtues  to  water  and  alcohol.  Lowry  ob» 
teined  from  it  ■  crystalline  substance,  intensely 
bitter,  freely  soluble  in  boiling  water,  and  neutral 
i  paper,  which  be  supposes  to  be  the  active 
principle,  and  named  sedrwi.     He  first   exhausted 

the  cedron  witb  fiber,  t  b<n  treated  it  with  alcobol, 
and  Crystallised  from  the  tincture.  (,/.  /'.  «".,  xix. 
335.)  Oadrin  is  now  an  article  of  commerce  111  the 
form  of  yellowiah  transparent  i  ilj    olu 

ble  in  water,  less  ho  in  alcobol. 

This  medicine   has   long  bad  great    reputation   in 

Central  America  as  a  remedy  for  the  bite  of 

jnnt.s.      S.   S.    Purple   recommends    it    as  a    valuable 

antiperiodic,  with  a  tendency   to  purge  in   large 

doses.  Dose,  ten  to  thirty  grains  (0.65  to  2.0  Gm.) 

j    four   bonis.      i  \.    ).   ,1/.   ,/.,   \.   S..   .xiii.) 

Celastrus. — Various  species  of  the  Celastl 

have  medicinal  properties.    In  the  Bast  Indies  the 

oil  obtained  from  the  seeds  of  Ciln-tnis  /><nii<- 
ulata,  Willd.,  is  used  as  a  powerful  stimulant 
and  diaphoretic  in  rheumatism,  gout,  and  various 

-.  The  oil  is  said  to  be  deep  reddish-yellow, 
and  to  become  thick  and  honey-like  on  keeping. 
It  is  sometimes  known  as  oleum  nigrum.  In  Abys- 
sinia, according  to  DragendorfT,  the  leaves  of 
C.  scrratus.  ECochst.  (C.  obscurus,  A.  Rich.), 
are  used  as  an  antiperiodic  under  the  name 
of  Addadd.  DragendorfT  found  in  them  tannic 
acid,     a     volatile    oil,     and     a    bitter     principle, 

Irine.  [A..  ■/■  P-,  xxvi.)  In  North  America 
the  bark  of  Celastrus  scandens,  L.  (climbing 
staff  tree,  false  bittersweet,  fever  twig),  has  been 
used  in  chronic  affections  of  the  liver  and  in  sec- 
ondary syphilis,  and  is  said  to  be  emetic,  di- 
aphoretic, and  alterative.  C.  EL  Bernhard  found 
in  the  bark  acid  and  neutral  resin,  starch,  glucose, 
gum,  a  caoutchouc-like  body,  coloring  matter,  and 
volatile  oil.  It  yields  its  virtues  best  to  alcohol 
of  80  per  cent.  (A.  J.  P.,  1882,  1.)  Wayne 
stated  that  he  had  isolated  from  C.  scandens  white 
minute  crystals,  to  which  he  gave  the  name  of 
celastrine*  According  to  Ugolino  Mosso  {Ri- 
vista  Clinica,  1891)  celastrine  arrests  the  frog's 
heart  in  systole;  does  not  affect  markedly  the 
blood  pressure  in  mammals,  and  influences  the 
respiration  only  through  its  action  on  the  vagus. 
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The  stimulant  action  is  especially  manifest  on  the 
brain  and  is  not  followed  by  a  secondary  depres- 
sion. There  is  marked,  persistent  elevation  of  the 
temperature. 

Celluloid.  Zylonite. — This  material,  which  has 
been  manufactured  into  so  many  useful  forms, 
furnishes  an  excellent  substitute  for  ivory,  tor- 
toise shell,  amber,  and  vulcanite.  It  is  a  nitro- 
cellulose, which  is  made  capable  of  moulding  into 
any  desired  form  by  the  admixture  of  a  small 
amount  of  camphor.  At  the  temperature  at  which 
the  camphor  melts,  it  acts  as  a  solvent  for  the 
nitro-cellulose  and  forms  a  uniform  plastic  mass 
with  it.  This  mass  may  be  used  directly  in  the 
manufacture  of  various  articles,  or  it  may  be 
admixed  with  mineral  coloring  matters  so  as  to 
imitate  the  various  natural  stones.  The  strati- 
fied appearance  of  ivory  and  the  mottled  appear- 
ance of  tortoise  shell  and  amber  are  obtained  by 
passing  between  heated  rolls  plain  and  colored  or 
clouded  celluloid  in  alternating  layers.  The  ma- 
terial is  combustible  when  ignited,  and  in  thin 
pieces  burns  rapidly  with  a  bright  light. 

Within  recent  years  celluloid  varnishes  have 
come  into  extensive  use  for  lacquering  on  metal; 
these  are  nothing  but  pyroxylin  solutions  in  which 
methyl  alcohol,  petroleum  naphtha,  and  amyl  ace- 
tate are  used  as  a  mixed  solvent. 

Celtis.  Celtis  cinnamomea,  Lindl.  C.  reticu- 
losa,  Miq. — W.  R.  Dunstan  has  isolated  skatol,  the 
substance  to  which  the  odor  of  the  human  faeces 
is  due,  from  the  wood  of  this  East  Indian  tree. 
(P.  «/.,  June,  1889.) 

Centaurea.  Centaurea  benedicta,  L.  Blessed 
Thistle.  Carduus  benedictus,  L.  Cnicus  benedic- 
tus,  L.  Chardon  b6nit,  Ft.  Herba  Cardui  Benedicti, 
P.  G.  Benedicten  Distel,  G. — This  is  an  annual 
herbaceous  composite  common  in  Europe  and  occa- 
sionally seen  in  the  United  States.  The  leaves 
were  formerly  official.  They  should  be  gathered 
when  the  plant  is  in  flower,  quickly  dried,  and 
kept  in  a  dry  place.  The  herb  has  a  feeble, 
unpleasant  odor  and  an  intensely  bitter  taste, 
more  disagreeable  in  the  fresh  than  in  the  dried 
plant. 

Water  and  alcohol  extract  its  virtues.  The 
infusion  with  cold  water  is  a  grateful  bitter; 
the  decoction  is  nauseous,  and  offensive  to  the 
stomach.  The  active  constituents  are  volatile  oil 
and  cnicin.  This  is  crystallizable,  inodorous,  very 
bitter,  neutral,  scarcely  soluble  in  cold  water, 
more  soluble  in  boiling  water,  and  soluble  in  all 
proportions  in  alcohol.  Its  formula  is  C43H56O16, 
and  it  is  analogous  to  salicin  in  composition.  In 
the  dose  of  five  grains  (0.32  Gm.)  it  is  said  to 
cause  vomiting,  while  eight  grains  (0.5  Gm.) 
given  in  divided  doses,  is  useful  in  intermit- 
tent fevers.  (Ann.  Thir.,  1843,  206.)  In  cold 
infusion  this  drug  is  tonic;  when  taken  in  hot 
infusion  in  large  quantities  it  is  diaphoretic,  or 
in  larger  quantities,  emetic.  Tonic  dose,  of  the 
infusion  (ounce  to  a  pint),  two  fluidounces  (60 
Cc. )  ;  of  the  powder,  from  half  a  drachm  to  one 
drachm  (2.0-3.9  Gm.). 

Silybum  Marianum,  Gaertn.  (Mariana  Ma- 
riana (L.),  Hill,  Carduus  Marianus,  L.),  was  of 
old  used  for  the  same  purpose  as  C.  benediotus. 
Rademacher  attributed  great  value  to  the  seeds  in 
hemorrhages,  particularly  when  connected  with 
diseased  liver  or  spleen.  Lobach  found  the  de- 
coction (two  ounces  to  the  pint  of  water),  in 
doses  of  four  fluidrachms  (15  Cc.)  every  hour, 
useful  in  amenorrhoca  and  Menorrhagia.  (Am.  J. 
M.  8.,  April,   1859.) 


Centaury.  Common  European  Centaury.  Cen- 
taurium. Herba  Centaurii,  P.  G.  Erythroja 
Centaurium  (L. ),  Pers.  (Gentiana  Centaurium, 
L.,  Chironia  Centaurium,  Schmidt)  (Willd.  ftp. 
PI.  i.  1068). — This  is  a  small,  annual  herbaceous 
plant  which  grows  wild  in  most  parts  of  Europe. 
The  fresh,  bitter,  odorless  herb  yields  an  odor- 
ous, pungent  distillate  (Geiger,  ii.  482),  in 
which  Mehu  has  found  valeric  acid,  also  a 
peculiar  colorless,  crystallizable,  non-nitrogenous 
substance,  erythrocentaurin,  CziHztOe*  which 
he  obtained  by  exhausting  the  tops  with  water, 
evaporating  a  portion  of  the  water,  allowing  the 
residue  to  stand,  separating  the  precipitated 
matter  or  apotheme,  adding  alcohol  to  the 
remaining  liquid,  which  now  deposited  a  bitter 
substance,  and,  after  the  separation  of  this  by 
decantation,  evaporating  the  liquid  to  the  consist- 
ence of  syrup,  and  treating  the  residue  with  ether. 
The  ethereal  solution,  upon  evaporation,  yielded 
the  erythrocentaurin  in  crystals.  These  are  nee- 
dle-shaped, fusing  at  136°  C.  (276.8°  F.),  and 
crystallizing  easily  on  cooling  again.  They  are 
strongly  reddened  by  exposure  to  solar  light,  and 
reacquire  their  colorless  character  upon  being 
again  dissolved  and  crystallized,  or  by  mere  heat- 
ing to  130°  C.  (266°  F.).  They  are  almost  in- 
soluble in  cold  water,  more  readily  soluble  in 
boiling  water,  alcohol,  ether,  and  chloroform. 
Carbon  disulphide,  benzene,  volatile  and  fatty  oils 
dissolve  them  easily.  J.  F.  Huneker  believes 
that  erythrocentaurin  exists  also  in  American 
centaury.  (See  Sabbatia.)  Besides  these  prin- 
ciples, Mehu  found  also  in  centaury  a  wax-Hie 
substance  and  saline  matter.  (J.  P.  C,  xliii. 
38.)  Leuderich  assigns  to  erythrocentaurin  the 
formula  C9H14O5  and  states  that  in  its  de- 
composition a  dextro-rotatorv  carbohydrate  is 
produced.  (A.  J.  P.,  1892,  3*11.)  The  common 
centuary  of  Europe  has  tonic  properties  very 
closely  resembling  those  of  gentian. 

A  species  of  Erythr&a,  E.  chilensis,  Pers.,  is  em- 
ployed to  a  considerable  extent  in  Chili  as  a  mild 
tonic.  (For  details,  see  J.  P.  C,  3e  s€r.,  xxv.  434.) 
E.  acaulis,  which  grows  in  great  abundance  in  the 
territory  of  French  Algiers  bordering  on  the  Sa- 
hara, yields  a  root  which,  under  the  name  of 
rejagnou,  is  much  employed  by  the  natives  for 
dyeing  yellow.     (Ibid.,  4e  ser.,  v.  87.) 

Cephalanthus.  Cephalanthus  occidentals,  L. 
Button  Bush.  Button  Wood.  Crane  Willoic.  Swamp 
Dogwood.  (Fam.  Rubiaceac.) — A  common  indig- 
enous shrub  which  grows  in  moist  places,  as  along 
streams  or  on  the  borders  of  swamps.  Its  bark  is 
bitter,  is  said  to  be  laxative  as  well  as  tonic, 
and  has  been  given  in  periodical  fevers,  in  decoc- 
tion or  infusion.  E.  M.  Hattan  found  in  it  a 
crystallizable  fluorescent  acid,  a  bitter  uncrystal- 
lizable  principle,  a  principle  resembling  saponin, 
tannin,  two  resins,  fatty  matter,  gum,  glucose, 
and  starch.  (A.  J.  P.,  xlvi.  314.)  According  to 
Claassen  (Ph.  Rund.,  Bd.  vii.  1889),  the  fluores- 
cent acid  of  Hattan  is  composed  of  two  sub- 
stances, cephalin  and  cephalettn.  Carl  Mohrberg 
has  separated  from  the  bark  a  substance  which  he 
knows  as  cephalanthin,  and  also  a  toxic  saponin- 
like  principle  which,  like  its  allied  poisons,  has 
the  power  of  dissolving  the  blood  corpuscles. 
Cephalanthin  he  finds  to  be  a  distinct  poison  to 
both  cold  and  warm  blooded  animals,  causing 
destruction  of  blood  corpuscles  with  con- 
version of  oxyhaemoglobin  into  methaemoglobin ) , 
violent  vomiting,  convulsions,  and  paralysis.  (Sec 
Robert's    Arbeiten,    viii.    1892.) 
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Ceratopetalum. — The  New  South  Wales  species 
of  this  genus  yields  considerable  quantities  of  a 
kino-like  gum.      (See  P.  J.,  xxi.  742.) 

Cercis.  Cercis  canadensis,  L.  Judas  Tree. 
Red-bud — The  bark  of  this  beautiful  leguminous 
tree,  indigenous  and  well  known  throughout  the 
Eastern  and  Central  United  States  on  account  of 
its  brilliant  red-purple  flowers,  which  appear  be- 
fore the  leaves,  has  been  highly  recommended  by 
Wm.  R.  Smith  as  a  mild  but  very  active  astringent 
in  the  treatment  of  chronic  diarrhosa  and  dysen^ 
tery.  Dose,  of  the  fluidextract,  from  half  to  one 
fluidrachm    (1.8  to  3.75  Cc). 

Ceresin. — Under  this  name  there  has  been  in- 
troduced into  commerce,  as  a  substitute  for  wax, 
a  substance  which  closely  resembles  white  wax, 
but  which  is  a  natural  mineral  product.  It  is 
found  most  abundantly  in  Galicia,  on  the  slopes 
of  the  Carpathian  Mountains,  and  also  on  the 
Wallachian  side  of  the  range,  under  the  name  of 
ozokerite  (earth-wax),  but  occurs  in  smaller  de- 
posits along  the  Caspian  under  the  name  neft-pil. 
A  valuable  deposit  has  also  been  discovered  in 
Southern  Utah.  It  consists  of  a  mixture  of  solid 
paraffin  with  some  oxygenated  bodies.  The  crude 
ozokerite  is  melted  to  allow  earthy  impuri- 
ties bl  settle  out.  is  treated  with  sulphuric  aeid 
and  alkali,  as  in  the  treatment  of  paraffin,  and  is 
elarified  by  bone  black,  or.  totter,  the  Mack  from 
the  manufacture  of  yellow  prussialc  of  potash. 
The  refined  ozokerite  or  ceresin  melt*  f>ctwecn  ol° 
and  78°  C.  (142°  and  172°  ¥.),  is  quite  odorle-s 
and  colorless,  and  ha.s  the  appearance  of  ),i •. 
It  may  be  distinguished  from  the  ImttST  l>v  it h 
lower  specific  gravity    (0.7M  at   91  l1  F. ) 

against  0.822 )  and  its  absolute  resistance  to  alco- 
holic potassium  hydroxide,  no  trace  of  sapnnifinble 
matter  being  present.  The  production  of  Galician 
ozokerite  in  lssc  amounted  to  13,921  tons.  f,iit  had 
fallen  in  189(1  to  79tS  tons.  The  product  i 
Utah     ozokerite     in      lSfKI     amounted      to     360,000 

pounds.    The  Qalician  product   is  worked  chiefly 
in  Vienna  and  in  London,  where  osokerite  candles 
are  manufactured.      (See   .4.   ./.   /'.,   xlv.    11.)      In 
this  country  ceresin  bottles  have  largely  r<j 
the  gutta-percha  bottles  formerly  n  ntain 

hydrofluoric  acid. 

Cerium  Bromide.  Ce9Br6. — This  salt  was  pre- 
pared by  Charles  Bullock  by  calcining  cerium 
oxalate  in  a  porcelain  capsule  until  it  bt 
converted  into  the  yellowish-brown  ■esquii 
dissolving  this  in  hydrochloric  acid,  precipitating 
with  sodium  carbonate,  and  dissolving  in  hydro* 
bromic  acid,  then  evaporating  at  a  low  tempera- 
ture to  dryness.  The  salt  is  of  a  light  chocolate 
color,  and  of  a  very  styptic  sweetish  taste,  soluble 
in  05  per  cent,  alcohol,  partially  soluble  in  water. 
(A.  J.  P.,  xliii.  345.) 

Cetraria.  U.  8.  1890.  Iceland  Moss.  Ireland 
Lichen. — Under  this  name  the  U.  S.  P.  formerly 
recognized  the  dried  plant  of  Cetraria  islandica, 
Acharius,  Lichen  islandicus,  L.  This  plant,  al- 
though known  as  a  moss,  is  not  a  moss,  but  a 
lichen  which  grows  in  most  northern  latitudes 
and  on  elevated  mountains  further  south,  includ- 
ing the  Northern  United  States. 

The  dried  moss  is  of  diversified  color,  grayish 
white,  brown,  and  red,  in  different  parts,  with  less 
of  the  green  tint  than  in  the  recent  state.  It  was 
officially  characterized  as  follows.  "  From  5  to  10 
Cm.  long,  foliaceous,  irregularly  branched  into 
fringed  and  channelled  lobes,  brownish  above, 
whitish  beneath,  and  marked  with  small,  de- 
pressed spots;    brittle  and  inodorous;    when  soft- 


ened in  water,  cartilaginous,  and  having  a  slight 
odor;  its  taste  is  mucilaginous  and  bitter." 
U.  8.  1890.  Macerated  in  water,  it  absorbs  rather 
more  than  its  own  weight  of  the  fluid,  and,  if 
the  water  be  warm,  renders  it  bitter.  Boiling 
water  extracts  all  its  soluble  principles.  The  de- 
coction thickens  upon  cooling,  and  acquires  a  ge- 
latinous consistence  without  viscidity.  After  some 
time  the  dissolved  matter  separates,  and  when 
dried  forms  serai-transparent  masses,  insoluble  in 
cold  water,  alcohol,  or  ether,  but  soluble  in  boil- 
ing water,  and  in  solution  forming  a  blue  com- 
pound with  iodine.  Lichenin,  or  lichen  starch, 
C12H20O10,  resembles  starch  in  its  general  charac- 
ters, but  differs  from  it  in  some  respects.  Lichenin 
has  been  found  to  consist  of  two  distinct  prox- 
imate principles,  for  one  of  which  the  name 
lichenin  may  be  retained,  while  for  the  other  no 
particular  designation  has  been  chosen,  but  which 
we  may  call  lichenoid.  According  to  Th.  Berg 
(These  de  Dorpat,  1872),  cetraria  yields  35.15 
per   cent,   of   the   mixed   principles,   of   which   20 

r»er  cent,  is  of  lichenin,  and  15.15  of  the  so-called 
ichenoid.     To  separate  them,  a  decoction  of  the 

concentrated  to  a  small  bulk,  and  still  hot, 
i>-  treated  by  alcohol.  The  lichenoid  is  deposited 
in  floeculi.  which  gradually  unite  in  a  viscid  mass. 
This,  lK'ing  washed  by  alcohol  until  it  ceases  to 
be  bitter,  and  then  dried,  yields  a  light  friable 
matter  partly  soluble  in  cold  water,  with  which 
it  forms  a  yellow,  limpid  solution.  To  deprive 
it  of  mineral  and  coloring  substances,  it.  is  dis- 
1  in  a  little  water,  and  precipitated  afresh 
bf   alcohol.      Lichenin    is   insoluble   in   cold    water, 

\el)s  up  and  easily  dissolves   in   hot  water. 
It   is  Insoluble  in  alcohol  and  in  ether.     It  is  only 
tinged   by    iodine.     Lichenoid   is,  on   the  contrary, 
colored   blue  by  that  reagent.     It  is,  in  part,  dis- 
solved  in  cold  water,  and  the  undissolved  part  is 
Squally  colored  blue  by  iodine.     It  is,  like  lichenin, 
insoluble   in  alcohol   and   ether.      Both    aubstanOBS 
Jogiei  wilh  starch,  yet  are  distinct. 
a  further  account,  see  ,/.  P.  C,  1873. 
The    name   retrarin   has   been   conferred   on    the 
bitter  principle.     Qerberger'i  pro©  tract- 

may  be  found  in  the  18th  ed.,  U.  S.  D.  By 
it  one  pound  of  moss  yielded  to  Ilerhergcr  133 
grain*  of  cefrarin.  This  principle  i-  white,  not 
talline,  light,  unalterable  in  the  air,  in- 
odorous and  exceedingly  bitter,  especially  in 
alcoholic  solution.  Its  best  solvent  is  absolute 
alcohol,  of  which  100  parts  dissolve  1.7  of  cetrarin 

boiling  temperature.  Ether  also  dissolves  it, 
and  it  is  slightly  soluble  in  water.  Its  solutions 
arc  quite  neutral  to  test  paper.  It  is  precipitated 
by  the  acids,  and  rendered  much  more;  soluble 
by  the  alkalies.  Concentrated  hydrochloric  acid 
changes  its  color  to  a  bright  blue.  It  precipitates 
the  salts  of  iron,  copper,  lead,  and  silver.  In  the 
dose  of  two  grains  (0.13  Gm.)  every  two  hours, 
it  has  been  used  successfully  in  intermittent 
fever.  (J.  P.  C,  xxiii.  505.)  Schnedermann 
and  Knop  have  ascertained  that  the  cetrarin 
above  referred  to  consists  of  three  distinct 
substances:  1,  cetraric  add,  Ci8Hia0e,  which 
is  the  true  bitter  principle,  crystallizable,  and 
intensely  bitter;  2,  a  substance  resembling  the 
fatty  acids,  called  Uohen-stearic  acid,  C14H84O3, 
the  crystals  of  which  melt  at  120°  C.  (248°  F.)  ; 
and,  3,  a  green  coloring  substance,  which  they 
name  thallochlor.  These  principles  are  obtained 
>erfectly  pure  with  great  difficulty.  (Ann.  Ch.  Ph., 
v.  144.)  Hilger  and  Buchner  (Ber.  d.  Chem.  Ges., 
1890,  p.  461)    have  extracted  both  lichen-stearic 
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and  cetraric  acids  and  studied  them  more  fully. 
They  give  to  the  former  the  formula  C43H76O13, 
and  to  the  latter  the  composition  C30H30O12,  and 
both  are  shown  to  be  dibasic  acids. 

The  gum  and  starch  contained  in  the  moss  ren- 
der it  sufficiently  nutritive  to  serve  as  food  for 
the  Lapps  and  Icelanders,  who  employ  it  powdered 
and  made  into  bread,  or  boiled  with  milk,  after 
having  partially  freed  it  from  the  bitter  principle 
by  repeated  maceration  in  water.  As  suggested 
by  Berzelius,  the  bitterness  may  be  entirely  ex- 
tracted by  macerating  the  powdered  moss,  for  24 
hours,  in  twenty-four  times  its  weight  of  a  solu- 
tion formed  with  1  part  of  an  alkaline  carbonate 
and  375  parts  of  water,  then  decanting  the  liquid, 
and  repeating  the  process  with  an  equal  quantity 
of  the  solution.  The  powder,  being  now  dried,  is 
perfectly  sweet,  and  has  been  used  to  some  ex- 
tent in  pharmacy  as  a  substitute  for  acacia, 
although  lacking  in  adhesiveness.  (See  also  Gela- 
tina  Lichenis  Islandici  Saccharata  Sicca  (Germ. 
Unoff.  Formulary),  Proc.  A.  Ph.  A.,  1892,  455.) 

Iceland  Moss  has  been  much  used  in  chronic 
catarrhs,  especially  of  the  pulmonary  mucous 
membrane  and  even  in  phthisis.  It  acts  chiefly  as 
a  mucilaginous  drink,  but  as  Kobert  has  found 
that  cetrarin  is  a  stimulant  to  the  gastrointes- 
tinal mucous  membrane  and  to  peristalsis,  cetraria 
probably  is  feebly  tonic.  A  20  per  cent,  tincture 
has  been  recommended  by  Deying  and  Brice-Moret 
as  an  anti-emetic    (P.  J.,  Oct.   30,   1897). 

Decoctum  Cetrarice.  U.  S.  1890.  Decoction  of 
Cetraria.     Decoction   of   Iceland    Moss. 

"Cetraria,  fifty  grammes  [or  1  ounce  av.,  334 
grains] ;  Water,  a  sufficient  quantity,  to  make 
one  thousand  cubic  centimeters  [or  33  fluidounces, 
6^  fluidrachms].  Cover  the  Cetraria,  in  a  suit- 
able vessel,  with  four  hundred  cubic  centimeters  [or 
13  fluidounces,  252  minims]  of  cold  Water,  express 
after  half  an  hour,  and  throw  the  liquid  away. 
Then  boil  the  Cetraria  with  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6i  fluidrachms]  of 
Water  for  half  an  hour,  strain,  and  add  enough 
cold  Water,  through  the  strainer,  to  make  the 
product,  when  cold,  measure  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6 J  fluidrachms]." 
U.  S.  1890. 

As  the  bitter  principle  is  dissolved  along  with 
the  starch-like  matter  of  the  moss,  this  decoction 
has  an  unpleasant  flavor;  but  the  plan  which  has 
been  proposed  of  first  extracting  the  bitterness  by 
maceration  in  water  or  a  very  weak  solution  of 
an  alkaline  carbonate,  and  afterwards  preparing 
the  decoction,  is  inadmissible,  as  the  peculiar  vir- 
tues which  distinguish  the  medicine  from  the  or- 
dinary demulcents  are  thus  entirely  lost.  A  pint 
(473  Cc.)  of  the  decoction  may  be  taken  during 
the  day.  Other  species  of  Cetraria  appear  to  be 
more  active  than  G.  islandica. 

The  Cetraria  juniperina  (probably  Cetraria 
vulpina)  of  Europe  is  said  to  be  sometimes  used 
as  a  poison  for  wolves  and  foxes,  while  the 
icolf's  moss  {Vlfmossa)  of  the  north  of  Europe 
contains  vulpinic  acid,  C19H14O5,  which  has  been 
found  by  Kobert  to  be  an  active  protoplasmic 
poison;  in  frogs  it  produces  tetanus,  convul- 
sions, and  paralysis  of  central  origin;  in  mam- 
mals it  causes  dyspnoea,  vomiting,  trembling,  and 
a  slowing  of  the  pulse,  with  rise  of  the  blood 
pressure  due  to  stimulation  of  the  respective 
nerve  centres.  After  death  the  blood  is  not  coag- 
ulable,  and  the  secreting  kidney  cells  are  found 
covered  with  a  crystalline  or  amorphous  mass  of 
a  vulpinate.     The  acid  is  found  also  in  species  of 
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Calycium,  Culveraria,  Parmelia,  and  Cyphelium. 
(Schmidt,  Ph.  Chemie,  St.  1319.)  No  difference 
of  action  exists  between  vulpinic  acid  derived 
from  wolf's  moss  and  that  synthetically  pro- 
duced. From  Cetraria  pinastrin  Zopf  has  sepa- 
rated pinastrinic  acid,  which  seems  to  be  very 
closely  allied  to  vulpinic  acid.  {Sitzungsb.  der 
Dorpat.      Jslaturforsch.-Gesellschaft,    1892.) 

Cetyl  Alcohol.  Alcohol  Cetylicum.  CieHaa 
OH. — Cetylic  alcohol,  ethal,  primary  hexadecyl 
alcohol,  is  a  tasteless,  odorless,  waxy  powder, 
which  fuses  at  49.5°  C.  (121°  F.)  and  boils  at 
344°  C.  (651°  F.).  It  is  soluble  in  alcohol  and 
ether.  According  to  Grimm  (Derm.  Zeit.,  1899, 
vol.  vi.),  cetyl  alcohol  is  absorbed  and  ob- 
stinately retained  by  the  epidermis,  producing  a 
peculiar  velvety  condition  of  the  skin.  It  has 
been  found  useful  in  the  treatment  of  chapped 
hands,  weeping  eczema,  and  prurigo.  Mixtures  of 
it  with  boric  acid  or  the  borates  have  been  put 
upon  the  market  as  cosmetics  under  the  name  of 
Borsyl.  Grimm  especially  recommends  equal 
parts  of  cetyl  alcohol  with  boric  acid  or  one 
part  with  five  of  powdered  talc. 

Chamaelirium.  Chamcelirium  luteum  (L. ), 
A.  Gray.  C.  carolinianum,  Willd.  Veratrum 
luteum,  L.  Helonias  lutea,  Ker-Gawl  in  Bot.  Mag. 
Helonias  dioica,  Pursh.  Starwort.  False  Uni- 
corn    Root.     Devil's     Bit.     Blazing     Star This 

plant  is  indigenous  to  the  United  States.  The 
rhizome  is  the  part  employed  in  medicine.  It  is 
commonly  known  by  the  erroneous  name  Helonias. 
F.  V.  Greene  obtained  from  it  in  1878  a  bitter 
principle,  chamcelirin.  He  states  that  it  is  a 
cardiac  poison.  Helonin  is  a  term  used  by  the 
eclectics  to  define  the  alcoholic  extract  found  in 
commerce.  Chamaelirium,  or  starwort,  is  said  to  be 
diuretic,  tonic,  and  anthelmintic.  It  is  usually 
given  in  aqueous  infusion,  1  in  16,  in  the  dose  of 
a  wineglassful. 

Champaca-Camphor.  Champacol.  CitH-jqO. 
This  camphor  was  first  separated  by  Merck  from 
champaca-wood.  (See  Merck's  Annual,  1893,  also 
Schim.  Rep.,  1897,  11.) 

Cheiranthus.  Cheiranthus  Cheiri,  L. — From 
the  leaves  of  this  cruciferous  European  plant 
Moritz  Reeb  (A.  E.  P.  P.,  1899,  vol.  xliii.)  has 
obtained  a  glucoside,  belonging  to  the  digitalis 
group,  of  such  power  that  0.0005  Gm.  will  produce 
systolic  cardiac  arrest  in  the  frog;  also  a  crystal- 
line  alkaloid,  cheirini>i,  Ci8H35X30i7,  which  acts 
upon  nerve  centres  and  also  upon  muscles. 

Chelidonium.  U.  S.  1890.  Chelidonium  majus, 
L.  (nat.  ord.  Papaveraceae. )  Celandine. — Celan- 
dine is  a  perennial  herbaceous  plant  growing  wild 
in  both  Europe  and  America,  recognized  readily 
by  its  pinnate  leaves,  small  peduncled  yellow  flow- 
ers and  yellow  opaque  juice.  The  plant  was 
formerly  official  and  was  described  as  follows: 
"Root  several-headed,  branching,  reddish-brown; 
stem  about  50  Cm.  long,  light  green,  hairy ;  leaves 
about  15  Cm.  long,  thin,  petiolate,  the  upper  ones 
smaller  and  sessile,  light  green,  on  the  lower  side 
glaucous,  lyrate-pinnatifid,  the  pinnae  ovate-oblong, 
obtuse,  coarsely  crenate  or  incised  and  the  termi- 
nal one  often  three-lobed;  flowers  in  small,  long- 
peduncled  umbels  with  two  sepals  and  four  yellow 
petals;  capsule  linear,  two-valved  and  many- 
seeded.  The  fresh  plant  contains  a  saffron-colored 
milk-juice,  and  has  an  unpleasant  odor  and  acrid 
taste."    U.  -S'.  1890. 

Probst  of  Heidelberg,  found  in  it  a  peculiar 
acid  denominated  chelidonic  acid;  two  alkaline 
principles,  one  of  which  forms  neutral  salts  with 
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the  acids,  and  is  called  chelerythrine  in  conse- 
quence of  the  intense  redness  of  its  salts;  the 
other  unites  with  but  does  not  neutralize  the 
acids,  and  is  named  chelidonine ;  and  lastly  a  neu- 
tral crystallizable,  bitter  principle,  which  from 
its  yellow  color  he  calls  chelidoxanthin.  Orlow 
believes,  however,  that  the  latter  is  an  alkaloid, 
and  gives  a  process  for  its  preparation  in  Ph.  Z. 
R.,  1893,  No.  21.  Chelerythrine  appears  to  be  an 
acrid  narcotic  poison.  (Ann.  Ch.  Ph.,  xxix. 
113.)  For  color  tests  for  chelidonine,  see  Proc. 
A.  Ph.  A.,  1805,  992.  Chelidonine  phosphate,  chel- 
idonine sulphate,  and  chelidonine  tannate  have 
been  used  medicinally.  (See  Proc.  A.  Ph.  A., 
1897,  721.) 

In  1889  Schmidt  announced  the  presence  of 
twelve  different  bases  in  chelidonium,  four  of 
which  he  has  studied:  chelidonine,  C20H19NO5 -+- 
H2O;  mcthylchelidonine ;  alpha-mcthylchelidonine 
and  bdaiiKlliylchclidonine,  represented  by  the  for- 
mula CnHgiNOf.  Those  bases  were  ascertained  to 
-  physiologically  an  action  resembling  that 
of  m  irphine.  (1'h.  Zip..  1889,  p.  582.)  Behmidt 
(A.  /.  /'..  1H90,  p.  13)  also  found  protopiw .  Mid 
showed  the  identity  of  stylophorine,  from  Stylo- 
phorum  dipkyllutn  (Michx. ) .  Nutt.  |  Chi  lulonium 
diphyllum,  nutt.),  with  chelidonine.  This  last 
result  was  confirmed  by  Belle.      (.4.  ./.  P.,  iwo. 

p.   170.)      Belle  later    [A.   I'hnrm..    L890,   44  1 

sums  up  the  composition  of  CheUdonimm  sw/va 
as  follows:  it  contains,  besides  chelidonine  and 
chelerythrine,  three  other  alkaloids,  called  aljiha- 

homOOkelidonine,  ('2iH2iN()6.  In  ta-hoiHOi hfhdoninc, 

CftiHtiNO*,    and    prulopim.    raoll17(')6.     Tli« 

Milts    practically    agree    With    those   before  obtained 

by  Behmidt.  The  identity  of  chelerythrine  and 
Banguinarine  la  not  conceded  bj  G.  COnig.  (( 
<"//..  1891,  p.  .'121.)  He  gives  the  composition  ('21 
H17NO1  to  the  former  and  ('ao'Iift^*' '4  to  Us 
ter,  making  one1  the  methyl  derivative  of  the  oilier 
and  with  this  conclusion  Schmidt  also  agrees.  In 
1902  J.  0.  Bchlotterbeck  showed  that  the  ohelido- 
xanthine  of  Probst  ti  really  berberine.  Bchlotter- 
beck has  also  established  the  identity  <>f  the  most 

abundant     of    the    alkaloids    of    BSnguinaris    With 

chelerythrine. 

Celandine    is    an    irritant    purgative    to    which 

toxic  properties  have  been  ascribed  with  doubtful 

tnesa;  in  the  fatal  case  of  poisoning  reported 

in  the  Ztiisck.  f.   Medurinalbeamte,   1898,  it   was 

not  the  eause  Of  death.  The  irritant  juice  has 
long  been  used  locally  upon  corns,  unr" 
and  other  diseases  of  the  skin,  and  even  in  oan- 
The  do*  of  the  dried  loot  or  herb  is  from 
thirty  grains  to  a  drachm  (2.0-3.9  Qffl.),  that  of 
the  fresh  root  one  or  two  drachms  (3.9-7.7  I 
and  the  same  quantity  may  be  given  in  infusion. 
The  dose  of  the  aqueous  attract  is  from  five  to 
ten  grains  (0.32-0.65  Gra.),  of  the  expressed 
juice  from  ten  to  twenty  minima  (O.G-1.3  Cc),  to 
be  gradually  increased.  The  allegation  of  Peronin 
that  chelidonine  sulphate,  in  doses  of  from  one' 
twentieth  to  one-third  grain  (0.003-0.021  Cm.), 
is  an  active  analgesic  and  somnifacient  has  not 
been  confirmed  by  subsequent  observers. 

Chelone.       Chelone    glabra,    L.       Snake-head. 
Turtle-head.    Balmony.    Shellfloucr.    Chelone,  Fr., 

G The  leaves   of  this  very  common   indigenous, 

perennial,  herbaceous  plant,  of  the  fam.  Scrophu- 
lariaceae,  have  a  bitter  taste,  and  are  said  to  be 
tonic  and  aperient,  with  a  supposed  peculiar  ac- 
tion on  the  lirer.  The  decoction  (two  ounces  of 
the  fresh  herb  to  the  pint)  may  be  given  in  the 
dose  of  one  or  two  fluidounces  ( 30-60  Cc. ) . 


Cheltenham  Salt,  Artificial. — Several  artificial 
mixtures  have  been  prepared  as  imitations  of  the 
salts  of  the  chalybeate  Cheltenham  water.  One 
frequently  used  is  equal  parts  of  magnesium  sul- 
phate, sodium  sulphate,  and  common  salt;  other 
formulas  contain  some  iron.  These  combinations 
are  used  as  laxatives  in  glandular  obstructions, 
especially  of  the  liver,  and  in  scrofulous  affections, 
attended  with  feeble  digestion,  sluggish  bowels. 
and  pallidness  of  skin;  also  in  habitual  costire- 
ness  and  hemorrhoids. 

Chenopodium.  Chenopodium.  American 
~\Yormsced. — The  fruit  of  C.  Xeuopodium  (anthcl- 
nunticum),  Linne   (nat.  ord.  Chenopodiaceae). 

This  species  of  Chenopodium,  known  commonly 
by  the  names  of  wormsced  and  Jerusalem  oak\ 
grows  in  almost  all  parts  of  the  Eastern  United 
The  whole  herb  has  a  strong,  peculiar, 
offensive,  yet  somewhat  aromatic  odor,  which  it 
retains  when  dry.  All  parts  of  the  plant  are  oc- 
casionally employed,  but  the  fruit  alone  was 
official  in  the  U.  S.  P.  1890.  This  should  be 
collected  in  October. 

Wormsesd,  SS  found  in  commerce,  is  in  small 
grains,  not  larger  than  the  head  of  a  pin,  irreg- 
ularly spherical,  very  light,  of  a  dull  greenish- 
yellow  or  brownish  color,  a  bitterish,  somewhat 
aromatic,  pungent  taste,  and  possessed  in  a  high 
degree  of  the  peculiar  odor  of  the  plant.  These 
grains,  when  deprived,  by  rubbing  them  in  the 
hand,  of  a  capsular  covering  which  Invests  the 
proper  seed,  exhibit  the  shining,  blackish  surface 

Of  the  obtnsely-edged  seed.     They  abound   ill  a  \ol 
Stile  oil.  upon  which  their  sensible  properties  and 
medicinal  virtues  depend  and  which  is  obtained  by 
distillation.        (See     ()l<um     Ohettopodii,     p.     841.) 

The  bubs  oil  impregnatea  to  a  greater  or  less 
extent  the  whole  plant. 

Of  the  activity  of  the  wormsced  as  an  anthel- 
mintic there  can  be  no  question.  Given  in  doses 
Of  from  20  to  40  grains  (1.3-2.0  Cm.)  with  calo- 
mel and  followed  by  a  purgative  if  la  very  effeo 
the.      In    practical    medicine    it    has    been    entirely 

replaced  by  the  ftffMal  volatile  oil. 
China  Morada. — Under  this  name  there  appear 

to  be  used  in  Bolivia  several  barks.  One  ot  I  lice 
baa     been     ascertained     by     A  rati     and     Canzoneri 

{ISOrort,  Kei>.  1889)  to  be  the  product  of  a 
rubiaceoua   tree,  Pogonopiu    [Chrytowylum)    /<h 

rifugus,    and    to    contain    an    alkaloid,    moradeine, 

beside*  a  fluorescent  aubstance,  moradin,  allied  to 

aeolopetin.     (See  P.  ■/.,  six. ) 

~m.  .         .       .  nr\  S  NH.C6H40('ali8      n    ■   ■ 

Chinaphenine.    (  °  }  or20N23\2o       ■     <?u,Mn« 

( Hi  bopht  iu  tididc. — Chinaphenine  occurs  as  a 
white,  tasteless  powder,  slightly  soluble  in  water, 
easily  in  alcohol,  ether,  and  chloroform  and  ben- 
Base,  forming  salts  which  are  soluble  in  water. 
Chinaphenine  has  been  recommended  by  von  Noor- 
den  as  a  mild  antipyretic,  producing  a  fall  of 
temperature  which  is  at  its  lowest  point  four  or 
five  hours  after  the  ingestion  of  the  remedy;  also 
as  an  analgesic  in  diabetic  and  other  forms  of 
neuralgias ;  also  in  whooping  cough.  The  analge- 
sic dose  is  twenty  to  thirty  grains  (1.3-2.0  Gm.) 
given  in  two  portions.  To  children  under  a  year 
old.  von  Noorden  gave  two  to  three  grains  (0.13^ 
0.20  Gm.)  and  older  children  three  to  five  grains 
(0.21-0.32  Gm.)  three  times  a  day.  (Ther.  Geg., 
Jan.  1903.) 

Chinaphthol.  Quinaphthol.  Quinine-f3-naph- 
thol-a-mono-sulphonate.    C2oH24^202 ( CioH6OHS03 

H)a. This     substance     is     a     yellow     crystalline 

powder  fusing  at  185°  C.    (365°  F.),  of  "a  bitter 
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taste,  insoluble  in  cold  water,  moderately  solu- 
ble in  hot  water  and  alcohol;  it  has  been  pro- 
posed by  E.  Fuegler  (W.  M.  Bl.,  xix.  1896)  as 
an  antipyretic  and  intestinal  antiseptic.  He 
states  that  it  is  decomposed  by  the  alkalies  of  the 
intestinal  juices  into  its  constituents, — namely, 
quinine  and  /S-naphthol  sulphuric  acid,  and  that 
he  has  used  it  up  to  75  grains  (5  Gm.)  a  day  with 
satisfaction  in  acute  rheumatism  as  well  as  in 
typhoid  fever.  It  contains  about  42  per  cent,  of 
quinine. 

Chinoidinum.  U.  8.  1880.  Chinoidine.  Quin- 
oidine.  Chinoidin.  Quinoidin.  Precipitated  Ex- 
tract of  bark.  Amorphous  Quinine.  Quinine 
brute  ou  amorphe,  Fr. — The  term  chinoidine  was 
first  applied  to  all  of  the  amorphous  alkaloids 
existing  naturally  in  cinchona  bark,  but  it  is  now 
used  to  define  a  complex  body  consisting  not  only 
of  the  natural  amorphous  alkaloids,  but  those 
which  are  artificial  and  accidental  in  the  deriva- 
tive products  resulting  from  the  application  of 
heat.  Upon  the  evaporation  of  the  mother  liquor 
left  after  the  crystallization  of  the  quinine  sul- 
phate in  the  preparation  of  that  salt,  a  dark 
colored  substance  is  obtained,  having  the  ap- 
pearance of  an  extract.  Serturner  supposed  that 
he  had  discovered  a  new  alkaline  principle  in 
this  product,  but  his  conclusions  were  invalidated 
by  the  experiments  of  Henry  and  Delondre, 
which  went  to  prove  that  the  alkaline  matter  con- 
tained in  it  consisted  of  quinine  and  cinchonine, 
obscured  by  admixture  with  a  yellowish  substance 
that  interfered  with  their  -crystallization.  Never- 
theless, under  the  name  of  quinoidine  or  chin- 
oidine, given  to  the  supposed  new  alkaloid  by 
Serturner,  there  has  been  long  employed  in  Europe 
a  substance  precipitated  from  the  mother  liquor  of 
quinine  sulphate  by  means  of  an  alkaline  carbon- 
ate, having  a  yellowish-white  or  brownish  color, 
and  when  moderately  heated,  agglutinating  into  a 
mass  of  resinous  appearance.  By  the  conjoint 
labors  of  the  chemists,  Winckler,  Liebig,  and  Pas- 
teur, it  was  proved  that  ordinary  quinoidine, 
or  amorphous  quinine,  consisted  of  two  alkaloids, 
derivatives  from  quinine  and  cinchonine,  with 
which  they  are  respectively  isomeric,  though  dif- 
fering in  being  uncrystallizable,  and  named,  in 
view  of  their  origin,  quinicine  and  cinchonicine. 
The  pure  amorphous  quinine  of  Liebig  is  the  for- 
mer of  these  alkaloids.  The  amorphous  quinine, 
as  Liebig  calls  it,  is  entirely  soluble  in  diluted 
sulphuric  acid  and  in  alcohol,  and,  if  its  solution 
in  a  diluted  acid  yields  upon  the  addition  of  ammo- 
nia exactly  as  much  precipitate  as  there  was  of 
the  original  substance  dissolved,  it  may  be  con- 
sidered pure.  (A.  J.  P.,  xviii.  181.)  The  U.  S.  P. 
of  1880  described  chinoidine  as  "  a  brownish-black 
or  almost  black  solid,  breaking,  when  cold,  with  a 
resinous,  shining  fracture,  becoming  plastic  when 
warmed;  odorless,  having  a  bitter  taste  and  an 
alkaline  reaction.  Almost  insoluble  in  water, 
freely  soluble  in  alcohol,  chloroform,  and  diluted 
acids;  partially  soluble  in  ether  and  in  benzol. 
The  solutions  have  a  very  bitter  taste.  If  Chinoi- 
din be  triturated  with  boiling  water,  the  liquid, 
after  filtration,  should  be  clear  and  colorless,  and 
should  remain  so  on  the  addition  of  an  alkali  (abs. 
of  alkaloidal  salts).  On  ignition,  Chinoidin 
should  not  leave  more  than  0.7  per  cent,  of  ash." 
V.  8.  1880. 

A  simple  method  of  purification  consists  in  dis- 
solving the  chinoidine  in  diluted  hydrochloric  acid, 
adding  water,  filtering  and  precipitating  with  an 
alkali  and  washing  and  drying  the  precipitate. 


Tinctura  Chinoidini  was  formerly  made,  by  the 
German  Pharmacopoeia,  by  simply  dissolving  3 
parts  of  chinoidine  in  one  of  hydrochloric  acid 
and  17  of  alcohol,  sp.  gr.  0.894. 

Chinoidine  hydrochloride  is  made  by  heating  1 
part  of  the  purified  chinoidine  with  4  parts  of  dis- 
tilled water,  adding  sufficient  diluted  hydrochloric 
acid  to  complete  the  solution,  filtering,  evapo- 
rating, and  powdering  the  residue.  Zimmer  fur- 
nishes the  German  market  with  the  purified  hydro- 
chloride, under  the  name  of  Chininum  amorphum 
muriaticum  purum.  It  has  been  largely  used 
medicinally.  For  formulas  for  various  salts  of 
chinoidine,  see  N.  R.,  1882,  11,  or  Proc.  A.  Ph.  A., 
1882,  417. 

As  an  antiperiodic,  chinoidine  is  inferior  to  the 
cinchona  alkaloids  and  more  nauseating.  From 
thirty  grains  to  a  drachm  (2.0-3.9  Gm.)  may  be 
given  in  the  interparoxysmal  periods  of  an  inter- 
mittent, and  its  action  closely  watched. 

Chinol.  Quinoline  mono-hypochlorite.  CgHe 
N.CIO. — A  white  crystalline  powder,  odorless, 
having  a  pungent  but  not  disagreeable  taste.  It 
is  almost  insoluble  in  cold  and  hot  water,  but 
quite  soluble  in  alcohol.  This  substance  is  said  to 
be  actively  antipyretic  and  analgesic,  useful  for 
the  purposes  for  which  antipyrin  is  employed. 
Dose,  from  three  to  five  grains  (0.2-0.32  Gm.). 

Chinoline.  Quinoline.  Leucoline.  Chinoline, 
Fr.  Chinolin,  G.  (C9H7N.) — This  is  an  artificial 
alkaloid  prepared  by  the  destructive  distillation 
of  quinine  or  cinchonine  with  potassium  hydroxide, 
and  also  synthetically  by  Kbnig's  and  Skraup's 
processes  by  the  action  of  sulphuric  acid  and  glyc- 
erin upon  nitrobenzene  and  aniline,  or  a  mixture 
of  these  two  latter  substances.  Chinoline  is  a 
colorless,  strongly  refractive,  oily  liquid,  having 
a  specific  gravity  of  1.081  at  10°  C.  (50°  F.) 
(Hoffmann),  boiling  at  235.6°  C.  (456.8°  F.) 
without  decomposition,  the  oily  stain  left  on 
bibulous  paper  disappearing  readily  on  exposure. 
Its  odor  is  aromatic,  resembling  that  of  oil  of 
bitter  almond.  It  is  sparingly  soluble  in  cold 
water,  more  so  in  hot  water,  soluble  in  alcohol, 
and  mixes  in  all  proportions  with  ether,  carbon 
disulphide,  methyl  alcohol,  etc.  It  easily  dis- 
solves camphor  and  resin.  It  gradually  turns  red- 
dish-brown in  color  on  exposure  to  the  air.  It 
forms  readily  crystallizable  salts  with  acids,  the 
tartrate  now  being  a  commercial  article;  these 
salts  are  decomposed  by  contact  with  fixed  alkalies 
and  the  peculiar  odor  of  chinoline  developed.  Ekin 
(P.  J.,  Feb.  11,  1882)  found  a  sample  of  com- 
mercial German  chinoline  to  consist  largely  of  a 
mixture  of  aniline  and  nitrobenzene,  although 
labelled  pure.  Quinoline  tartrate  is  in  the  form  of 
a  whitish,  micaceous,  crystalline  powder,  melting 
at  125°  C.  It  dissolves  in  80  parts  of  cold  water, 
in  about  150  parts  of  alcohol,  and  in  300  parts  of 
ether,  having  a  peculiar  pungent  odor  and  a  rather 
sharp  though  not  unpleasant  taste.  Quinoline 
hydrochloride  melts  at  94°  C.  (201.2°  F.)  and  sub- 
limes unchanged.  It  dissolves  in  water,  alcohol, 
and  chloroform.  Quinoline  salicylate  is  a  white 
crystalline  powder,  soluble  in  water  and  in  glyc- 
erin, very  soluble  in  alcohol,  ether,  vaseline,  and 
fatty  oils. 

Quinoline  was  first  brought  forward  as  a  substi- 
tute for  quinine  by  Julius  Donath  of  Hungary. 
(Ber.  d.  Chem.  Ges.,  xiv.  1769.)  It  appears  to  be  a 
powerful  antipyretic  and  a  stronger  antiseptic 
even  than  phenol  and  to  act  as  a  powerful  de- 
pressant upon  the  central  nervous  system.  A  one 
per  cent,  solution  completely  destroys  the  eoagula- 
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bility  of  the  blood.  Quinoline  was  at  first  used  by 
various  Continental  physicians  with  alleged  excel- 
lent results  in  malarial  fevers,  but  subsequent  ex- 
perience showed  that  the  drug  is  only  feebly,  if 
at  all,  antiperiodic,  and  very  apt  to  disagree  with 
the  stomach.  The  tartrate  was  given  in  doses 
of  fifteen  grains  ( 1  Gm. ) .  It  has  been  highly 
commended  as  a  preservative  for  anatomical 
specimens.  The  formula  adopted  in  the  Erlangen 
Physiological  Institute  is :  quinoline,  5  grammes ; 
sodium  chloride,  6  grammes;  glycerin,  100 
grammes;  water,  900  grammes.  The  ordinary  tar 
quinoline  can  be  used.  The  liquid  is  said  to  have 
the  advantage  of  preserving  all  the  tissues  in  their 
natural  condition,  except  that  it  removes  from 
them  all  coloring  matter. 

For  physiological  activities  of  chinoline  deriva- 
tives, see  Trans.  College  of  Physicians,  Edinburgh 
( Laboratory ) ,  1893. 

Chinosol.  Quinosol.  C9H6ON.S03K  +  Aq.  Po- 
tassium Oxyquinolinc  Sulphonate. — This  is  a  neu- 
tral compound  of  oxyquinoline  from  which  the 
latter  is  readily  liberated  in  a  nascent  condition. 

It  is  a  crystalline  yellow  powder,  mi y  soluble 
in  water,  insoluble  in  alcohol  and  ether,  having  a 
feeble  aromatic  odor.  Its  aqueous  solution  when 
very  dilute  strikes  with  ferric  chloride  a  lively 
green  color. 

Chinosol  does  not  precipitate  albumin,  is  af- 
firmed to  be  very  sliphtly  toxic,  unirritat  ing.  and 
-■■(I  of  an  extraordinary  power  of  pene- 
trating tissues.  It  has  been  commended  by  a  large 
number  of  German  and  English  clinicians  as  a 
very  advantageous  antiseptic,  wliirh  even  exceeds 
in  power  corrosive  sublimate;  but  GKOVBJU 
serts  that  in  regard  to  the  chancre  poison  it  is 
inferior  to  phenol.  Moor  found  the  bacillus  of 
the  plague  to  be  killed  by  it  in  ten  minutes  in  a 
dilution  of  1  in  500.  It  lias  been  very  highly 
recommended  by  (lilies  and  others  in  the  treat- 
ment of  vaginitis  and  other  ailed  ions  of  the  fe- 
male genital  organs,  in  the  form  of  douches  of   1 

in  1000  to  l   in  8000:  i  local  applica- 

tion in  leprosy,  in  lung  and  bone  tuberculosis,  and. 
mixed  with  from  5  to  10  pet  cent,  of  boric  acid,  as 
a  powder  to  be  used  as  a  substitute  for  iodoform. 
SchifTerdecker  states  that  the  irrigation  of  cada- 
ver- through  their  arteries  with  a  .">  per  cent,  solu- 
tion is  an  effective  means  of  preservation. 

As  a  disinfectant  to  the  hands,  skin,  and  suture 
threads,  according  to  F.  Hobday,  chinosol  may  lx- 
used  in  as  strong  solution  as  1  in  00.  without  the 
production  of  irritation  of  skin  or  wound.  On 
the  other  hand,  it  rapidly  attacks  surgical  instru- 
ments, taking  off  their  edge  and  causing  greenish- 
black  spots  upon  them.  Internally  it  has  been? 
especially  used  by  A.  (J.  Cipriani  in  the  treatment 
of  tuberculosis,  both  by  mouth  and  injected 
locally.  (Allgcmeine  Medirin  Ccnlral-Zcilung,  Bd. 
lxvi.)  It  is  probably  more  toxic  than  has  been 
generally  supposed,  Since  in  Hobday's  experiments 
a  dose  of  one-sixteenth  of  a  grain  for  each  pound 
of  body  weight  was  found  to  be  the  extreme  limit 
that  could  be  given  to  cats  without  serious  danger. 
As  a  local  application  the  strength  most  generally" 
useful  is  probably  one-half  grain  in  a  fluidounce; 
although  to  a  very  badly  infected  wound  a  solu- 
tion of  1  in  500  may  be  often  applied  once,  twice, 
or  three  times  a  day  with  great  advantage. 

Chinotoxine.  Dichinolindimcthylsulphnte. — This 
synthetic  compound  is  said  to  possess  properties 
similar  to  those  of  curare. 

Chionanthus.  Chionanthus  virginica,  L.  Fringe 
Tree.    (Fam.  Oleacese.) — In  the  bark  of  this  indig- 


enous plant  saponin  was  found  by  R.  S.  Justice 
(A.  J.  P.,  xlvii.  195),  but  not  by  W.  von  Schulz, 
who,  however,  (Ph.  Z.  R.,  1893,  579),  detected  a 
glucoside.  The  fluidextract  has  been  recommended 
in  doses  of  from  one-half  to  one  fluidrachm  ( 1.8- 
3.75  Cc.)  two  or  three  times  a  day,  as  an  aperient 
and  a  diuretic. 

Chione.  Chione  glabra.  Violet te. — The  bark 
of  this  West  Indian  rubiaceous  plant  is  said  to  be 
largely  used  as  an  aphrodisiac  and  tonic.  Accord- 
ing to  B.  H.  Paul  and  A.  J.  Cownley,  it  yields  1.5 
per  cent,  of  a  pale  yellow  volatile  oil  composed 
largelv  of  phenol.     (P.  J.,  vol.  lx. ) 

Chloral  Ammonium.  CCl3.CH(NHa)OH.  Tri- 
ehloramido-cthylic  Alcohol. — This  substance  is  said 
by  W.  B.  Nesbit  to  act  like  hydrated  chloral,  but 
to  be  a  stimulant  to  the  circulation  in  doses  of 
from  five  to  twenty  grains  (0.32-1.3  Gm.).  For 
method  of  preparation,  see  T.  O.,  1888. 

Chloral  Amylene  Hydrate.  Amylcne-chloral. 
Dormiol.  CCI3CHOHOC5HU. — Made  by  mixing  10 
parts  of  anhydrous  chloral  with  6  parts  of  amy- 
lene hydrate.  It  is  a  colorless,  oily  liquid  Inning 
a  pungent,  mint-and  camphor-like  odor  and  a  cool- 
ing pungent  taste.  It  is  not  miseible  with  cold 
water  and  is  decomposed  by  boiling  water,  but  is 
freely  soluble  in  alcohol,  ether,  acetone,  and  the 
fixed  oils.  I'sed  as  a  hypnotic  in  doses  of  one- 
half  to  one  fluidrachm  (1.8-8.70  Cc.)  of  a  10 
per  cent,  solution. 

Chloral  Caffeine.— Made  by  mixing  10  parts  of 
U  and  7.8  parts  of  hydrated  chloral,  in  a 
small  amount  of  water  or  alcohol,  and  evaporating 
at  a  low  temperature. 

The   resulting  product  is  soluble  in  water  and 

alcohol. 

Chloral  Camphor.  Camphorated  Chloral — This 
is  a  thick,  oily  liquid,  made  by  rubbing  up  equal 
parte  of  camphor  and  hydrated  chloral.  It  distils 
slowly  without  change,  and  dissolves  in  00  BST 
cent,  alcohol,  from  which  it  is  precipitated  by  the 
addition  of  water.  (.1.  ■/.  P.,  1880,  282.)  Chloral 
Camphor  is  used  in  neuralgia  as  a  counter-irritant 
and    local    ansrsthetie.      Conflicting    opinions    have 

been  expressed  about  the  character  of  this  liquid, 

the    fact     that     both    substances    could    be    obtained 

unchanged  by  precipitating  its  alcoholic  solution 

with  water  being  regarded  as  proof  of  its  being 
Simply  a  mechanical  mixture.  Cazeneuve  ami 
Joubert  believe,  however,  that  chemical  combina- 
tion has  been  efFec  ted,  and  point  to  its  optical 
behavior  as  proof. 

Chloral  Carbamide.— When  105.5  parts  of  tri- 
chloraldehyde  hydrate  are  mixed  in  a  porce- 
lain mortar  with  00  parts  of  carbamide  (urea), 
the  mixture  liquefies.  On  dissolving  this  sub- 
stance in  three  times  its  quantity  of  water  warmed 
60*  C.  (140°  F.)  and  then  allowing  the 
mixture  to  cool,  a  crystalline  mass,  chloral  car- 
bamide, is  obtained.  This  substance  dissolves 
readily  in  warm  water  and  in  alcohol,  and  less 
readily  in  warm  alcohol.  According  to  Kobert,  it 
acts  like  hydrated  chloral,  but  is  too  slow  and 
uncertain  to  be  of  practical  value. 

Chloral  Carbol.  Carbolated  Chloral Accord- 
ing to  Boureiz,  when  hydrated  chloral  and  phenol 
are  rubbed  up  in  the  proportion  of  10  parts  of 
the  former  to  14  parts  of  the  latter,  a  liquid  is 
obtained  which  has  the  sp.  gr.  of  about  1.5,  and 
is  soluble  in  all  proportions  in  water,  alcohol,  and 
ether.  Applied  locally  it  is  a  counter-irritant  and 
local  anaesthetic.    See  Chloral  Phenol,  page  1445. 

Chloral  Cyanhydrate. — This  is  a  compound 
first  prepared  by  Pinner  and  Bischoff,  and  recom- 
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mended  by  Hermes  (Ph.  Centralh.,  Aug.  1887) 
as  a  substitute  for  hydrocyanic  acid,  whose 
physiological  action  it  is  stated  to  share.  Chloral 
cyanhydrate     is     represented     by     the     formula 

CCI3 — CH —  i  pjjj,  and  is  described  as  a  crystal- 
line powder,  consisting  partly  of  colorless  prisms 
and  partly  of  rhombic  tables,  fusing  at  61°  C. 
(141.8°  F.),  easily  soluble  in  water,  alcohol,  and 
ether.  With  the  vapor  of  water  it  volatilizes  in 
small  quantity,  and  breaks  up  into  its  components, 
chloral  and  hydrocyanic  acid.  It  is  also  decom- 
posed by  alkalies,  with  the  formation  of  alkaline 
cyanides.  Its  aqueous  solutions  remain  unaltered 
for  a  long  time.  Six  and  a  half  parts  by  weight 
of  chloral  cyanhydrate  correspond  with  one  part 
of  anhydrous  hydrocyanic  acid. 

Chloral  Menthol.    Mentholated   Chloral This 

is  obtained  by  triturating  equal  weights  of  hy- 
drated  chloral  and  menthol,  and  heating  gently  in 
a  water  bath  until  liquefied.  It  is  an  oily,  colorless 
liquid,  with  a  distinct  mint-like  odor  and  warm 
taste,  having  a  specific  gravity  of  1.1984.  It  is 
freely  soluble  in  alcohol,  chloroform,  and  petro- 
leum benzin.  (A.  J.  P.,  1886,  283.)  Chloral 
menthol  has  been  used  as  a  counter-irritant  and 
local  anaesthetic  in  facial  and  other  neuralgias. 

Chloral  Phenol.  Phenolated  Chloral.  Chloral 
Carbol. — Made  by  mixing  equal  weights  of  hy- 
dra ted  chloral  and  phenol,  by  trituration.  In  the 
form  of  a  colorless  viscid  liquid,  having  the  odor 
of  hydrated  chloral,  a  sweet  caustic  taste  and 
producing  a  blister  when  placed  on  the  skin.  It 
mixes  with  alcohol,  acetic  acid,  chloroform,  carbon 
disulphide  and  ether.  It  has  been  used  to  relieve 
toothache  by  saturating  a  piece  of  cotton  and 
inserting  it  in  the  cavity  in  the  tooth. 

Chloral  Urethane.  Uraline. — Vralium,  CCI3.CH 
f  OTT 

1  NHOO  C  H  '*s  a  comPoun(l  °f  chloral  and  ure- 
thane. It  is  insoluble  in  cold  water,  and  is  decom- 
posed by  boiling  water;  it  is  soluble  in  alcohol 
and  ether,  and  melts  at  103°  C.  (217.4°  F.).  Ac- 
cording to  G.  Poppi  {Rif.  M.,  1889),  this  sub- 
stance as  a  hypnotic  is  equal  to  hydrated  chloral, 
and  has  the  superiority  of  not  acting  on  the  heart 
and  of  being  tolerated  better.  J.  Schmitt,  how- 
ever (R.  M.  Est,  May,  1890),  finds  that  it  does 
act  upon  the  heart,  arresting  it  in  diastole,  and 
resembling  very  closely  chloral  in  its  physiological 
action,  and  having  the  inconvenience  of  great 
insolubility.  J.  Schmitt  and  P.  Parisot  (R.  M. 
Est,  Dec.  1890)  found  that  unless  given  in  doses 
of  fifteen  and  a  half  grains  (1.032  Gm.)  it  was 
very  uncertain  in  its  action  as  a  medicine,  and 
was  likely  to  disagree  with  the  stomach,  being  on 
the    whole    inferior   to    hydrated    chloral. 

Chloralose.  C8HiiCl306.  Anhydro-gluco-chloral. 
When  equal  parts  of  anhydrous  chloral  and  glu- 
cose are  heated  together  for  an  hour  at  the  tem- 
perature at  which  chloral  boils,  two  isomeric 
substances — chloralose,  which  is  soluble,  and  para- 
chloralose,  which  is  insoluble — are  formed.  Chlo- 
ralose occurs  in  small  crystals  having  a  very  bitter 
and  disagreeable  but  not  acrid  taste.  It  is  freely 
soluble  in  alcohol  and  in  hot  water,  slightly  so  in 
cold  water,  a  little  less  than  five  grammes  to  the 
litre.  Its  melting  point  is  185°  C.  (365°  F.). 
Chloralose  was  first  brought  forward  as  a  reme- 
dial agent  by  Hanriot  and  Richet  (C.  R.  8.  B., 
1893),  who  state  that  five  grammes  of  it  will  pro- 
duce in  a  dog  of  ten  kilogrammes'  weight  symp- 
toms of  intoxication,  followed  by  a  most  profound 
sleep,  in  which  all  sensibility  is  lost,  although  the 


reflex  activities  are  greater  than  normal.  Upon 
the  circulation  the  drug  has  but  little  power,  the 
arterial  pressure,  even  when  there  is  profound  an- 
aesthesia, being  scarcely  affected.  During  the  an- 
aesthesia not  only  was  the  spinal  motor  side  of 
the  cord  more  active  than  normal,  but  the  motor 
cerebral  cortex  was  found  to  be  excessively  ex- 
citable, the  animals  experimented  upon  offering  a 
strong  contrast  with  chloralized  dogs,  in  which 
the  psychomotor  cortex  was  almost  devoid  of  re- 
sponding power. 

As  a  practical  hypnotic,  the  action  of  chloralose 
is  very  variable  and  is  often  attended  by  dis- 
agreeable results,  ten  grains  frequently  failing  to 
cause  sleep,  although  the  same  amount  has  pro- 
duced complete  unconsciousness  with  alarming 
symptoms.  Partial  general  paralysis,  tremors, 
great  slowing  of  the  pulse,  and  marked  evidences 
of  enfeebled  heart  action  have  not  rarely  followed 
the  use  of  the  drug,  while  involuntary  discharges 
of  urine,  delirious  intoxication,  excessive  vomit- 
ing, and  other  disagreeable  symptoms  have  been 
noted.  The  dose  is  from  five  to  ten  grains  (0.32- 
0.65  Gm.),  given  in  capsules. 

M.  H.  Rendu  (Bull,  et  Mem.  de  la  80c.  Med. 
de  VHop.  de  Paris,  xx.  1895),  has  reported  violent 
collapse,  excessively  rapid  feeble  pulse,  pronounced 
disturbance  of  respiration,  epileptiform  convul- 
sions, and  collapse  as  produced  by  four  grains 
(0.26  Gm.)   of  chloralose. 

Chloraloximes. — A  series  of  compounds,  whose 
strong  physiological  activities  are  asserted  to  be 
due  to  their  splitting  up  in  the  system  into  hy- 
drated chloral  and  their  respective  oximes.  They 
are  chloralacetoxime  (melting  point,  72°  C,  161.6° 
F. )  ;  chloralcamphoroxime  (melting  point,  98°  C, 
208.4°  F.)  ;  chloralnitroso  fi-naphthol  (melting- 
point,  100°  C,  212°  F.)  ;  chloralacetaldoxime 
(melting  point,  74°  C,  165.2°  F.)  ;  chloralbenzal- 
doxime  (melting  point,  62°  C,  143.6°  F.).  The 
compounds  are  easily  soluble  in  alcohol  and  ether, 
and  are  readily  recrystallized  from  petroleum 
benzin.  Water  dissolves  them  with  difficulty,  and 
when  applied  hot  is  likely  to  cause  decomposition 
and  the  re-formation  of  hydrated  chloral.  (Deut. 
Chem.  Zeit.,  1892.) 

Chloretone.  Trichlorbutyl  Alcohol.  Acetane- 
chloroform.  CC13.  ( CH3 )  2.C.0H  +  £H20.— It  forms 
colorless  crystals  fusing  at  80°  to  81°  C.  (176°- 
177.8°  F.),  difficultly  soluble  in  water,  more 
readily  soluble  in  alcohol  and  glycerin.  Chlore- 
tone, in  1894,  was  introduced  to  the  medical  pro- 
fession as  an  anaesthetic  and  hypnotic  by  J.  A. 
Abel.  When  given  in  proper  doses  it  produces  in 
the  lower  animals  a  profound  sleep  with  complete 
anaesthesia  without  the  respiration  or  blood  press- 
ure being  seriously  affected,  although  the  period 
of  sleep  may  last  some  hours  or  even  days.  If 
the  dose  be  sufficient,  however,  death  occurs  from 
asphyxia.  Chloretone  has  no  influence  upon  the 
blood,  very  little  upon  blood  pressure,  although 
when  brought  locally  in  contact  with  the  heart  it 
acts  as  a  depressant.  The  bodily  temperature  is 
distinctly  lowered  during  anaesthesia.  The  results 
of  Abel  in  regard  to  the  toxicity  of  chloretone 
have  been  challenged  by  E.  Impens,  who  finds 
that  chloretone  restricts  the  combustion  of  oxygen 
more  than  50  per  cent,  and  that  it  is  more 
dangerous  than  hydrated  chloral.  Certainly,  as  a 
hypnotic  and  general  anaesthetic,  chloretone  has 
failed  to  fulfil  earlier  expectations.  This  failure 
may  in  part  be  the  result  of  timidity  in  the  use 
of  the  drug,  the  dose  having  been  given  as  from 
two  to  ten  grains   (0.13-0.65  Gm.),  but  we  have 
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given  thirty  grains  (2  Gm.)  in  twelve  hours  with- 
out producing  any  perceptible  symptoms,  and  a 
case  is  reported  of  one  hundred  and  twenty  grains 
(7.7  Gm.)  taken  during  twenty-four  hours,  caus- 
ing sleep  for  six  days,  without  evil  results.  As  a 
local  anaesthetic  chloretone  seems  to  be  of  distinct 
value.  It  has  been  much  used  in  1  to  2  per  cent, 
solution  as  an  antiseptic  and  analgesic  applica- 
tion to  painful  ulcerations;  also  for  vomiting 
and  gastralgia.  Ten  grains  (0.65  Gm.)  given 
before  anesthetization,  according  to  Lewis  Hir-ch- 
mann,  reduces  the  amount  of  ether  required  to 
half,  and  also  lessens  the  after  nausea.  The  dose 
of  chloretone  is  five  to  fifteen  grains  (0.32  to  1 
Gm.).  In  the  physiological  laboratory  chloretone 
is  a  useful  antithetic,  0.2  Gm.  per  kilo  body- 
weight  being  given  intravenously  when  it  is  de- 
sired to  keep  Um  animal  al*ive. 

Chlorinated  Anaesthetic  Compounds.  Ethy- 
lene Diciilokidk.  Bickk>ri4e  of  Ethylene.  Duteh 
Liquid.  /Ethylcni  Bichloridum.  AlthyU-num  OMo- 
ratum.  Elaylum  Vhloratum.  Liquor  Hollandi- 
CU8.  .1'Jhyh ■■nehlorid,  Elnylehlorid.  (i.  C2H4CI2. 
By  the  mutual  action  of  chlorine  and  olefiant  gas 
an  oily  liquid  is  obtained,  discovered  by  four  as- 
sociated Dutch  chemist-,  and  called  Duteh  liquid. 
This  Dutch  liquid  was  tried  as  an  sn—thftlr  by 
Simpson   and    by   Nuaneley.    Two   form  of   the 

Dutch  liquid  have  Iwen  experimented  with  by 
Aran  of  Paris,  and  one  Off  them  furnished  very 
satisfactory  clinical  results.  The  liquid  which 
BUYS  the  favorable  results  has  been  a-certainecl  by 
Mialhc  and  I-'lourens  to  1m-  the  monochlorinatc d 
Dutch    liquid     (monoehlorf  thylene    chloride,    OHg 

Cl,CHClg),  but  its  east  proved  to  be  too  high  to 

allow  of  its  general  UBS  at  that  time  as  :i  thera- 
peutic  agent.       In    consequence   of    this   objection    to 

the  monochlorinstod  liquid,  Mialhc  and   Flouraos 

were  induced  to  search  for  a  substitute  in  the 
corresponding    compound    of    a    parallel    sell 

ethers,  formed  by  the  action  of  ■uceessive  portions 

of  chlorine  on    hydrochloric  ether.  CtHgClS    under 

these  oircumstauees  the  hydrogen  is  replaced  by 

the  chlorine,  atom   for  atom,  and   there  are  fi 

the  five  following  compounds:  ('sUVa-.  CjHgCIs! 
CiH^CU;    CaHCU;    (*<'l6.      Of    this    series,    the 

first  member  is  isomeric  with  the  Dutch  liquid; 
the  second,  third,  and  fourth  with  the  mono  .  M-, 
and  trichlorinated  Dutch  liquid,  and  the  fifth  is 
a  chloride  of  carbon,  frequently  called  (nrbon 
sesquirhloride.  The  first  member,  though  iden- 
tical with  the  Dutch  liquid  in  elementary  com- 
position ami  having  a  vapor  of  the  same  density, 
has.  nevertheless,  a  lower  boiling  point,  i.e.  00°  to 
64*  C.  (140°-147.2°  K.I.  while  the  Dutch  liquid 
boils  at  84.9°  C.  (1«5°  P.)  ;  it  is  also  different  in 
chemical  properties.    Thus,  it  is  not  decomposed 

h\  an  alcoholic  solution  of  potassium  hydroxide,  as 
the  Dutch  liquid  is.  and  is  not  acted  on  by  potas- 
sium, while  the  Dutch  liquid  is  immediately  at- 
tacked by  it.  The  explanation  of  these  fad 
that  the  two  compounds,  while  isomeric,  or  having 
the  same  empiric  formula,  are  differently  consti- 
tuted molecularly.  Thus.  Dutch  liquid  is  known 
chemically  as  ethene  diehloride.  CHgCl,CHgCl, 
while  the*  chlorinated  ethyl  chloride  is  known  as 
ethylulcne  chloride,  CHsCHCl*.  This  difference 
of  molecular  structure,  of  course,  runs  all  through 
their  derivatives  until  the  final  product  €2^6  W 
reached  in  both  cases,  and  here  there  is  identity 
of  product. 

The  conclusion  arrived  at  by  Mialhe  and  Flou- 
rens  appears  to  be  that  the  four  chlorinated  hydro- 
chloric ethers   all   possess   anaesthetic  properties; 


and,  as  it  would  be  difficult  to  separate  them,  they 
propose  the  use  of  the  mixed  ethers,  consisting 
principally  of  the  tri-  and  quadrichlorinated  com- 
pounds, as  an  anaesthetic,  under  the  indefinite 
name  of  chlorinated  muriatic  ether.  Since  the 
time  of  Mialhe  and  Flourens's  experiments,  the 
matter  has  been  taken  up  again,  and  Taube  (A.  J. 
P.,  1880,  603,  and  1881,  119)  proved  the  avail- 
ability as  anaesthetics  of  monochlorethylidene 
chloride,  CH^COs,  and  of  monochlorethylene  chlo- 
ride, CH2C1,CHC12. 

The  precise  action  of  the  various  ethers  upon  the 
organism  is  at  present  unknown.  The  committee 
of  the  British  Association  found  (B.  M.  J.,  i. 
1879)  the  ethene  diehloride  ("formerly  named 
ethylene  diehloride,  or  Dutch  liquid,  C2H4CI2")  to 
cause  convulsions  in  the  lower  animals,  while  E. 
T.  Keichert  [P.  M.  T.,  xi.  518)  found  that 
the  "ethylene  diehloride"  produces  anaesthesia 
with  the  usual  stages,  and  that,  like  chloro- 
form, it  depresses  the  heart  and  steadily  lowers 
the  arterial  pressure.  His  experiments  seem 
to  show,  however,  that  its  action  upon  the 
heart  is  much  less  powerful  than  that  of  chloro- 
form, and  in  all  of  his  trials  the  animal  died  of 
centric  respiratory  paralysis  while  the  heart  was 
still  maintaining  some  degree  of  circulation.  He 
believes,  therefore,  that  it  is  a  much  safer  agent 
than  chloroform,  ranking  it  between  the  latter  and 
ether.  It  is  evident  that  l!eicheit  was  not  using 
the  same  agent  as  the  English  committee  were, 
but   exactly  what   he  did  have  is  uncertain. 

The  above  bodies  are  produced  sometimes  on  a 
considerable   scale    in   the   manufacture   of  chloral. 

A  very  variable  mixture  of  the  middle  members 

of  the  series  has  been  sent  into  commerce  under 
the  name  of  liquor  anwstheticus.  Another  sim- 
ilar mixture  containing  the  less  chlorinated 
hodWn  is  the  ather  anasthetirus  aninii,  boiling 
betwei  (is:i.2°  P.)   and   108"  C.   (217.4* 

P.J,  The  crthei-  n mi sthi  I irus,  U'iggcrs,  contains 
the  more  highly  chlorinated  products. 

Clll.oiUDK.  chlorinated  muri<i(ir 
<lh<r,  tthydenr  rhlorulr  (CHa,CHClf),  is  a  color- 
mobile,  neutral  liquid,  having  an  aro- 
matic ethereal  odor,  and  a  hot,  saccharine  taste. 
It  1-  sparingly  soluble  in  water,  but  readily  solu- 
ble in  alcohol,  ether,  and  most  of  the  fixed  and 
volatile  oils.  It  is  not  Inflammable,  in  which  re- 
sped  it  agnSS  with  chloroform.  When  purified  it 
is  a  liquid  somewhat  resembling  chloroform,  of  sp. 
71  at  17°  0.  (82.6°  P.),  boiling  at  00°  C. 
I  I  to  l.i.  and  not  miscible  with  water.  It  can 
be  distinguished  from  chloroform  in  that  it  com- 
bines with  chlorine  even  in  the  dark,  liberating 
hydrochloric  acid.  According  to  Flourens,  its 
action  is  similar  to  that  of  chloroform.  The 
British  Association  Committee  (B.  M.  J.,  1870,  i.) 
believed  it  to  be  a  valuable  anaesthetic,  exerting 
little  or  no  depressing  effect  upon  the  heart,  but 
the  work  of  the  committee  was  not  sufficiently 
thorough  to  be  conclusive.  Many  years  ago  Hnow 
used  it  on  man,  and  gave  judgment  in  its  favor, 
and  Binz  has  produced  human  anaesthesia,  and 
thinks  it  increases  the  force  of  the  circulation 
(3/.  T.  G.,  1879,  i.)  ;  but  Reeve  finds  {N.  If.,  1880, 
334)  that  in  animals  it  lowers  the  arterial  press- 
ure, but  does  not  suddenly  paralyze  the  heart,  as 
does  chloroform.  It  is  extremely  probable  that 
the  liquid  used  by  Reichert  was  this  substance, 
and  not  the  ethylene  diehloride,  as  he  thought. 
(See  Ethylene  Diehloride.) 

Methylene  Dichloride.  Dichloro-methane. 
Bichloride  of  Methylene.     CH2C12. — This  was  in- 
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troduced  by  B.  W.  Richardson  of  London.  It 
may  be  prepared  by  exposing  to  sunshine,  in  a 
glass  globe,  pure  chlorine  and  gaseous  methyl 
chloride.  The  globe  has  two  lateral  apertures  for 
the  admission  of  the  gases,  and  below  an  open 
neck,  which  communicates  with  one  of  the  tubu- 
lures  of  a  Woulfe's  bottle,  of  which  the  other 
tubulure  communicates  by  a  bent  tube  with  a  sec- 
ond Woulfe's  bottle,  and  this  by  another  bent  tube 
with  a  flask.  The  second  bottle  is  surrounded 
with  ice,  and  the  flask  immersed  in  a  freezing 
mixture,  to  condense  the  volatile  products.  The 
dichloride  condenses  in  the  flask  in  a  pure  state, 
while  the  contents  of  the  two  Woulfe's  bottles  con- 
sist chiefly  of  chloroform.     (Gmelin,  vii.  288.) 

The  methyl  chloride  may  be  made  for  this  pur- 
pose by  heating  together  1  part  of  wood  spirit,  2 
parts  of  sodium  chloride,  and  3  of  sulphuric  acid, 
and  collecting  the  evolved  gas  over  water,  which 
retains  the  impurities.  Methyl  chloride  is  a  color- 
less gas,  having  an  ethereal  odor  and  a  sweetish 
taste.  (Gmelin.)  Richardson  found  it  to  possess 
anaesthetic  properties,  but  to  be  less  manageable 
than  the  methylene  dichloride.  It  has  been  since 
made  more  practically  by  reducing  chloroform 
(trichlormethane)  in  alcoholic  solution  by  zinc 
and  hydrochloric  acid,  the  product  being  mixed  with 
water;  the  specifically  heavier  liquid  separates 
and  is  purified  by  successive  treatment  with  sodium 
hydroxide  solution,  sulphuric  acid,  water,  calcium 
chloride,  and  finally  by  fractional  distillation. 

Methylene  dichloride  is  a  colorless  liquid,  of  an 
odor  analogous  to  that  of  chloroform,  of  the  sp. 
gr.  1.344,  and  the  boiling  point  40°  C.  (104°  F.). 
The  density  of  its  vapor  is  3.012  (Gmelin),  2.937 
(Richardson).  In  its  preparation  the  chlorine 
replaces  one  atom  of  hydrogen  in  the  methyl  chlo- 
ride, thus  converting  the  CH3C1  (methyl  chlo- 
ride) into  CH2CI2  (methylene  dichloride).  The 
vapor  of  the  dichloride  does  not,  like  that  of 
chloroform,  extinguish  the  flame  of  a  taper,  but 
itself  takes  fire,  burning  with  a  brilliant  flame, 
and  yielding,  as  the  result  of  combustion,  carbon 
dioxide  and  hydrochloric  acid.  Methylene  dichlo- 
ride mixes  readily  with  absolute  ether,  and,  as  the 
boiling  points  of  the  two  approach  nearly,  they 
volatilize  evenly  and  equably.  It  is  neutral  to 
test  paper  and  an  acid  reaction  in  any  specimen 
would  be  an  evidence  of  the  presence  of  hydro- 
chloric acid,  and  should  preclude  its  use  as  a 
respiratory  anaesthetic.  To  prevent  the  generation 
of  the  acid,  the  liquid  should  be  kept  carefully 
secluded  from  the  sunlight,  and  the  addition  of  a 
small  quantity  of  absolut'e  alcohol  is  recommended. 

In  his  experiments  upon  the  lower  animals, 
Richardson  found  that  methylene  dichloride  was  a 
powerful  and  advantageous  anaesthetic,  narco- 
tism being  produced  more  rapidly  and  continuing 
longer  than  when  caused  by  other  anaesthetics, 
passing  off,  however,  with  great  suddenness.  (.1/. 
T.  G.,  1867.)  As  the  result  of  the  paper  of 
Richardson,  the  dichloride  was  used  as  an  anaes- 
thetic by  various  English  surgeons,  also  in  Ger- 
many and  America. 

Judging  from  its  chemical  constitution,  methy- 
lene dichloride,  containing  less  chlorine  than  chlo- 
roform, should  be  the  safer  of  the  two  agents.  It 
may  very  well  be  that  the  deaths  which  have 
occurred  from  it  {B.  M.  J.,  Oct.  1869;  Dublin 
Quarterly  Journ.,  Aug.  1870;  P.  J.,  1871, 
875)  have  been  due  to  the  commercial  drug 
being  something  else  than  it  purported  to  be. 
Some  years  ago  H.  C.  Wood  had  examined  in 
the    chemical    laboratories    of    the    University    of 


Pennsylvania  methylene  dichloride,  supplied  by 
one  of  the  most  reputable  of  the  English  manufac- 
turing chemical  firms,  and  sold  as  first  quality. 
It  contained,  however,  little  or  none  of  the  methy- 
lene dichloride,  and  was  largely  chloroform.  Gut- 
zart  states,  as  the  result  of  examination  of  German 
specimens  of  the  drug,  that  they  are  mixtures  of 
alcohol,  methylene  dichloride,  and  chloroform  in 
varying  proportions.  It  seems  even  probable 
that  Richardson  did  not  have  the  pure  article. 
The  experiments  of  Geuther  and  Eichholz,  and  of 
Heymanns  and  Debuck  (Arch,  de  Pharmacod.,  i.) 
show  that  the  dichloride  acts  upon  guinea  pigs 
and  rabbits  similarly  to  chloroform,  but  that  chlo- 
roform is  twice  as  poisonous  to  the  heart.  It  is 
possible  that  methylene  dichloride  has  advantages 
over  chloroform,  but  the  high  price  of  the  pure 
drug  must  interfere  with  its  use.  Any  commer- 
cial article  offered  below  price  may  be  relied  upon 
as  impure.  The  quantity  used  by  Richardson 
averaged  a  fluidrachm  (3.75  Cc.)  every  five  min- 
utes. As  yet  methylene  dichloride  cannot  be  re- 
garded as  a  safe  anaesthetic.  Even  the  mixture  of 
methylene  dichloride  and  absolute  ether,  which 
Richardson  introduced  under  the  name  of  methy- 
lene ether  (M.  T.  G.,  ii.  1872;  i.  1873),  has  caused 
death.     (P.  M.  T.,  iii.  718;  M.  T.  G.,  July,  1873.) 

The  methylene  dichloride  may  be  given  inter- 
nally in  the  dose  of  from  ten  to  thirty  minims 
(0.6-1.8  Cc),  which  may  be  dissolved  in  dilute 
spirit. 

Cabbon  Tetrachloride.  Tetrachlor-methane. 
Carbonei  Tetrachloridum.  Carboneum  Chloratum. 
Chlorocarbon.  Titrachlorure  de  Carbone,  Formene 
Perchlore,  Fr.  Chlorkohtenstoff,  G.  CC14. — This 
substance,  though  discovered  by  Regnault  so  early 
as  1839,  did  not  come  into  general  notice  until  De- 
cember, 1865,  when  it  was  suggested  as  an  anaes- 
thetic by  Simpson  of  Edinburgh.  (M.  T.  G.,  Dec. 
1865.)  It  had,  however,  been  previously  used  as 
an  anaesthetic  by  A.  E.  Sansom  and  John  Harley, 
who  experimented  with  it  in  1864,  and  recorded 
their  experience  in  Sansom's  work  on  Chloroform, 
published  in  May,  1865.  (B.  and  F.  Med.-Chir. 
Rev.,  1867,  551.)  To  procure  it,  dry  chlorine  is 
passed  first  through  a  bottle  containing  carbon 
disulphide,  and  then  through  a  porcelain  tube 
filled  with  pieces  of  porcelain  and  kept  at  a  bright 
red  heat.  The  vapors  are  condensed  in  a  well 
cooled  receiver,  forming  a  yellowish-red  liquid, 
which  is  a  mixture  of  carbon  tetrachloride  and 
sulphur  chloride.  The  sulphur  chloride  is  re- 
moved by  slowly  adding  the  liquid  to  an  excess 
of  potash  lye  or  milk  of  lime,  the  moisture  being 
set  aside,  and  agitated  from  time  to  time  until  the 
sulphur  compound  is  decomposed,  and  then 
distilled.  Chloroform  is  made  to  yield  it  by  the 
substitution  of  an  atom  of  chlorine  for  one  of 
hydrogen;  thus  CHCI3  (chloroform)  becomes  CCU 
( carbon  tetrachloride ) . 

Carbon  tetrachloride  is  a  transparent  colorless 
liquid,  of  the  sp.  gr.  1.599  (Regnault),  boiling  at 
77°  C.  (170.6°  F.),  with  a  vapor  density  of  5.33, 
and  an  agreeable  aromatic  flavor.  At  30°  C.  (86° 
F.)  it  solidifies  to  a  crystalline  mass.  It  has  al- 
ready found  an  extensive  use  in  organic  labora- 
tories as  a  solvent  for  fats,  replacing  petroleum 
benzin  to  advantage  because  of  its  non-inflamma- 
bility. As  a  solvent  for  alkaloids  in  assay  work 
and  in  manufacturing  processes  it  takes  the 
place  of  chloroform.  Mixtures  of  40  per  cent, 
light  petroleum  benzin  with  60  per  cent,  carbon 
tetrachloride,  or  50  per  cent,  benzene  with  50  per 
cent,  carbon  tetrachloride,  are  also  uninflammable. 


1448 


Chloroiodolipol. — Chrome  Yellow. 


part  n. 


P.  Smith  describes  its  effects  as  follows.  About 
half  a  fluidrachm  (1.8  Cc)  on  a  handkerchief 
was  inhaled.  The  vapors  had  a  quince-like  odor, 
and  produced  a  sense  of  coolness  in  the  fauces, 
followed  by  a  feeling  of  calmness  and  comfort. 
A  very  rapid  and  fugacious  anaesthesia  was  pro- 
duced by  a  larger  dose.  Small  doses  of  the  car- 
bon tetrachloride  caused  in  animals  entire  loss 
of  power  and  consciousness,  from  which  they  soon 
recovered  entirely;  but  larger  doses  occasioned 
death.  These  results  were  confirmed  by  John  Har- 
ley.  Trials  on  human  beings  led  to  the  con- 
clusion that  the  carbon  tetrachloride  may  be 
usefully  employed,  by  inhalation,  for  the  relief  of 
pain,  especially  headache,  tic  douloureux,  tooth- 
ache, dysmenorrhea,  etc. 

J.  Y.  Simpson  concluded,  however,  that  it  de- 
presses the  heart  much  more  than  does  chloro- 
form, and  it  has  failed  to  come  into  use.  Sec 
also  L.  L.,  June,  1867.  Its  vapor,  applied  to 
the  eye  by  sprinkling  a  few  drops  on  the  hand,  is 
asserted  to  be  an  effectual  means  of  relieving  Minn- 
forms  of  conjunctivitis,  ulceration  of  the  cornea, 
photophobia,  etc.  Injected  subcutaneously,  in  tin- 
dose  of  from  ten  to  twenty  minims  (0.5-1.0  Cc.) 
it  relieved  pains  in  the  walls  of  t lie*  chest  and 
abdomen  without  subsequent  nausea.  Internally. 
Simpson  tried  it  only  in  small  doses  in  gt 
dunia.  in  which  it  had  the  same  effects  as  chloro- 
form.    (M.  T.  G.,  I8SS,  SSL) 

Chloroiodolipol. — This  is  stated  to  be  a  chlo- 
rine substitution  product  of  phenol,  rrctwoin.  and 
puaiacol.  It  is  used  in  chronic  affections  of  the 
respiratory    tract    by    inhabit  ion. 

Chlorol.— A  liquid  disinfectant   containing  mer- 
curic chloride,   sodium   chloride,   hydrochloric 
and  Copper  sulphate,  dissolved  m  water.     It  should 
be  used    with   caution. 

Chlorolin. — This  Is  ■  liquid  disinfectant  said  bo 
contain  about  twenty  DOT  cent,  of  monochlorphenol 
and    trichlorphenol.       It    i-    applied    to    wound*    in 

solutions   varying   in    itrengte    from   one  half   bo 

three  per  cent.  Pills  containing  one  thirtieth  of 
a  grain  of  chlorolin  have  Im-cd  used  in  the  treat- 
ment  of    tuberculosis. 

Chlorphenols. — Hy  the  action  of  chlorine 
upon  phenol  is  produced  a  mixture  of  oil  ho-  and 
parachlorphenol  (CaIUCl.<  )H.  )  and  by  continued 
action  trichlorphenol  (  CsIIsCls.OH.  I .  Orthochlor- 
phenol  is  a  liquid  boiling  at  175°  C.  (.'{47 
and  solidifying  at  7°  0.  (44.6°  F.)  ;  the  para- 
chlorphenol  forms  crystals  melting  at  .'{7°  U. 
(98.S-  P.)  and  boiling  at  217°  (\  (422.0°  P.). 
Both  have  an  unpleasant,  penetrating  odor.  Tri- 
chlorphenol. which  was  discovered  by  Laurent. 
crystallises  in  needles,  which  melt  at  fit 
(1*54.4°  P.)  and  boil  at  244°  C.  (471.2°  P.).  It  is 
easily  soluble  in  alcohol  and  ether. 

("ech  (I'rakt.  Ch.,  Bd.  xxii.)  was  the  fir- 1  to 
show  that  a  mixture  of  three  isomers  of  mono- 
chlor-  and  trichloi  phenols  was  an  extremely  ac- 
tive antiseptic,  more  powerful  than  phenol  itself; 
but  it  is  chiefly  to  Karpow,  working  in  the 
laboratory  of  Neneki,  that  we  are  indebted  for 
our  knowledge  of  these  subjects.  This  investi- 
gator found  that  metachlorphenol  is  poisonous  to 
the  rabbit,  the  minimum  fatal  dose  being  1.08 
Gm.  per  kilogramme,  and  the  chief  symptom 
violent  clonic  convulsions.  He  experimentally 
demonstrated  that  both  orthochlor-  and  parachlor- 
phenol escape  with  the  urine,  in  combination 
with  sulphuric  acid,  and  probably  also  with 
glycouronic  acid,  the  urine  becoming  rapidly 
blackish   on   exposure   to   air,   and   confirmed   the 


observations  of  Kiilz  (A.  G.  P.,  Bd.  xxx.)  that 
the  urine  of  dogs  poisoned  writh  the  chlorphenols 
polarizes  to  the  left.  It  would  appear  almost 
certain  that  the  chlorphenols  undergo  at  least  par- 
tial decomposition  in  the  organism,  giving  origin 
to  hydroquinone,  pyrocatechin,  and  other  educts 
found  after  poisoning  with  phenol.  The  action 
of  these  chlorphenols  upon  the  general  system 
is  probably  practically  that  of  phenol.  As 
germicides  these  compounds  were  found  by  Neneki 
to  be  very  active,  the  2  per  cent,  solution  being 
stronger  than  the  5  per  cent,  phenol  solution,  and 
only  a  little  weaker  than  the  one-thousandth  sub- 
limate solution. 

In  practical  medicine  chlorphenols  have  been 
used  by  Simanoffski,  by  Girard,  and  by  others. 
According  to  Girard,  the  2  per  cent,  solution  is 
irritant  to  the  surface  of  wounds,  but  Simanoffski 
asserts  that  even  the  20  per  cent,  solution  in 
glycerin  is  not  irritant  to  mucous  membranes. 
A.  Spenglcr  (Arch,  des  Sci.  Biolog.,  vol.  iv.  1895- 
96)  states  that  the  parachlorphenol  acts  verv  ener 
■  illy  upon  the  tubercle  bacillus,  ana1  that 
its  10  per  cent,  glycerin  solution,  applied  locally 
to  the  larynx,  causes  no  irritation  but  an  anaes- 
thesia which  lasts  some  days  and  is  very  advan- 
iis  in  the  treatment  of  tubercular  laryngitis. 
These  statements  have  been  confirmed  by  SimanotV 
ski.  The  chlorphenols  have  been  used  in  ozwna, 
gonorrhaa.  ulr< ration,  and  various  other  surgical 
affections,  and  Girard  affirms  that  a  1  pet  cenf. 
solution  effects  wounds  favorably,  and  that  a  2 
pet  cent,  solution  affords  an  excellent  method  of 
sterilising  the  instruments  and  hands  of  .surgeons. 

The  sMsrasiolf,  the  salicylic  esters  of  chlorphe- 
nols,  wen    also   studied    by    Neneki    and    found    to 

undergo  decomposition  In  the  intestines  or  system, 
the  salicylic  acid  or  its  derivatives  appearing  in 
the   urine.     The   antiseptic   properties   of    these 

chlorsalols    were    found    to    be    much    greater    than 

that  of  saloL    Girard  has  need  them  in  doses  of 

from  sixty  to  ninety  grains  (3.9-5.8  Gm.)  a  day  in 
Cystitis  and  duirrhoa  with  excellent  results.  I'as- 
serini  has  employed  them  in  phthisis  and  in  bron- 
by  means  of  an  inhaling  apparatus,  in 
which  fifteen  minims  (0.9  Cc )  are  placed  on  a 
of  cotton,  the  patient  inhaling  with  slow 
and  deep  inhalations  from  five  to  ten  minutes 
daily.  Usually  at  first  some  pulmonic  irrita- 
tion, and  even  for  a  day  or  two  temporary  e 
bat  ion.  occur,  but  the  final  results  are  said  to  be 
remarkable. 

\1<  nthorol,  so  called,  is  a  moderately  thick 
liquid,  with  an  agreeable  taste  and  the  odor  of 

parachlorphenol,  which  is  said  to  be  a  mixture  of 
menthol  and  parachlorphenol.  It  may  be  used  as 
a  local  remedy  in  a  p  to  15  per  cent,  solution  in 
the  treatment  of  ulcerations  of  the  throat  and  lungs. 

Chroatol. — Terpin-iodo-hydratc,  ('i0Hig-2III,  oc- 
curs in  jrreenish-yellow  crystals,  having  an  aro- 
matic odor;  it  is  insoluble  in  water,  soluble  in 
alcohol  and  glycerin,  slightly  soluble  in  ether  and 
chloroform.  It  has  been  used  externally  in  the 
treatment  of  psoriasis  and  other  skin  diseases  as 
a  dusting  powder  or  10  per  cent,  ointment. 

Chrome  Yellow.  Chromate  of  Lead.  Lemon 
Yellow.  Leipsic  Yellow.  Paris  Yellow.  PbCrOs> 
This  is  the  neutral  lead  chromate  prepared  by  pre- 
cipitating a  solution  of  lead  nitrate  with  potas- 
sium chromate.  It  is  of  a  beautiful  lemon-yellow 
color.  The  basic  lead  chromate  (PbO,PbCr04) 
possesses  a  red  color,  and  is  sometimes  used  as  a 
pigment.  Chrome  green  is  either  chromium 
scsijuioxide  or   a   mixture   of   chrome   yellow   and 
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Prussian  blue.  The  chromates  are  often  adul- 
terated with  lead  sulphate.  Duviller  (J.  P.  C, 
Aout,  1873,  114)  detects  this  by  heating  one  part 
of  the  suspected  pigment  with  a  mixture  of  from 
two  to  three  parts  of  nitric  acid,  sp.  gr.  1.420,  one 
to  two  parts  of  water,  and  one-fourth  part  of 
alcohol.  The  chromate  is  all  dissolved,  but  any 
sulphate  present  remains  unaffected.  Lead  chro- 
mate has  been  used  by  bakers  for  giving  a  rich 
yellow  coloring  to  buns,  and  there  can  be  no 
doubt  of  its  having  produced  fatal  poisoning  in  a 
number  of  cases.  John  JMarshall  has  shown  that 
its  exhibition  in  animals  is  followed  by  an  absorp- 
tion, which  takes  place  very  slowly. 

Chromium. — Chromium  was  discovered  by 
Vauquelin  in  1797.  Its  most  common  ore  is 
chrome  iron,  consisting  of  ferrous  oxide  and  chro- 
mium sesquioxide.  This  is  not  an  abundant  min- 
eral, the  principal  source  of  supply  being  at 
present  Asia  Minor.  Chromium  is  obtained  by 
igniting  its  oxide  in  contact  with  charcoal  with 
the  aid  of  the  electric  arc;  or  by  the  more  recent 
methods  of  reduction  of  its  oxide  by  finely  divided 
metallic  aluminum  (Goldschmidt),  or  by  metal- 
lic silicon  (Green  and  Wahl).  It  is  a  brittle 
metal,  of  a  grayish-white  color  like  platinum, 
with  some  lustre,  and  very  hard,  so  that  it 
scratches  glass.  Its  sp.  gr.  is  0.8,  atomic  weight 
51.7,  and  symbol  Cr.  It  does  not  change  by 
exposure  to  the  air,  and  is  with  difficulty  attacked 
by  the  acids.  It  forms  with  oxygen  five  com- 
pounds: 1,  the  monoxide  (CrO),  2,  the  sesqui- 
oxide (Cr2C«3),  3,  the  trioxide  or  chromic  acid 
(CrOa).  Of  the  two  others,  one  may  be  considered 
as  a  compound  of  the  monoxide  and  sesquioxide 
(CrO.Cr203),  and  the  other,  called  perchromic 
oxide,  consists  of  two  atoms  of  chromium  and 
seven  of  oxygen  (CraCM.  Chromium  combines 
with  chlorine  in  two  proportions,  forming  the 
dichloride  and  sesquichloride.  The  chief  value  of 
chromium  in  the  arts  is  as  the  source  of  potassium 
dichromate  and  of  pigments,  although  recently  it 
has  come  into  extensive  use  as  an  alloy,  called 
ferro-chromium,  for  the  manufacture  of  chrome 
steel  and  nickel-chrome  steel. 

Chrysarobin  Oxide. — Chrysarobini  Oxidum. 
A  brownish-black  powder,  obtained  by  boiling  chrys- 
arobin in  water  with  sodium  peroxide ;  its  5  to  10 
per  cent,  ointment  has  been  highly  recommended 
by  Unna  in  the  treatment  of  facial,  genital,  and 
other  forms  of  eczema  for  which  chrysarobin  is  too 
irritating.     It  has  no  influence  in  dry  eruptions. 

Cichorium.  Cichorium  Intybus,  L.  Chicory. 
Succory. — A  perennial  herbaceous  composite  plant, 
indigenous  in  Europe,  but  naturalized  in  this 
country,  where  it  grows  in  fields,  and  in  roads 
along  the  fences.  The  whole  plant  has  a  bitter 
taste,  without  acrimony  or  any  very  peculiar 
flavor.  The  taste  is  strongest  in  the  root  and 
weakest  in  the  flowers.  The  leaves,  when  young 
and  tender,  are  eaten  as  salad.  Chicory  is  a 
feeble,  non-irritating  tonic. 

The  root  is  much  used  as  a  substitute  for  or 
adulterant  of  coffee.  In  preparing  it,  Dausse 
recommends  that  the  dried  root  should  be  cut  into 
rather  large  and  equal  pieces,  which  are  to  be 
roasted  until  they  lose  140  out  of  500  parts.  The 
pieces  are  then  easily  ground  in  a  mill,  and  afford 
a  yellowish-brown  powder.  (Ph.  Cb.,  1850,  688.) 
In  France  alone  the  annual  consumption  of  chic- 
ory root  amounted  in  1860  to  sixteen  million 
pounds.  For  methods  of  detection  in  ground 
coffee,  see  P.  J.,  1867.  141;  also  Allen  (Com. 
Org.    Anal.,   2d   ed.,   vol.   iii.,   part    2,    540),   and 


J.  R.  Leebody  (Chem.  News,  1874,  243).  A  gluco- 
side  has  been  obtained  from  the  blossoms  of 
Cichorium  Intybus  by  Nietzki  (A.  Pharm.,  (3)  8, 
327),  to  which  the  formula  C32H34O19  is  assigned. 
On  boiling  with  dilute  acids  it  yields  glucose  and 
a  compound,  C20H14O9.  This  decomposition  pro- 
duct seems  to  exist  in  the  blossoms  ready  formed 
along  with  the  glucoside.  The  garden  endive  is 
also  a  species  of  Cichorium,  C.  Endivia,    L. 

Cicuta.  Cicuta  virosa,  L.  Water  Hemlock. 
Coiobane.  Cigue  vireuse,  Fr.  Wasserschierling, 
G. — A  perennial,  umbelliferous  European  plant, 
growing  on  the  borders  of  pools  and  streams.  It 
is  very  poisonous  to  most  animals  which  feed  upon 
it,  though  said  to  be  eaten  with  impunity  by  goats 
and  sheep.  According  to  Wikszemski,  it  acts  upon 
frogs  similarly  to  picrotoxin,  at  first  stimulating 
the  convulsive  centres  in  the  medulla  and  pro- 
ducing violent  general  spasms,  and  later  causing 
general  centric  paralysis.  ( Dragendorff ,  Jahresb., 
1875,  494.)  Upon  man  it  operates  as  an  acrid 
narcotic,  producing  vertigo,  intoxication,  and 
convulsions,  followed  by  general  paralysis  and 
death.  (Ibid.)  Infusion  of  galls  is  recommended 
as  an  antidote,  but  should  not  be  relied  on  to 
the  exclusion  of  emetics.  When  the  plant 
causes  vomiting,  as  it  frequently  does,  fatal  effects 
are  less  prone  to  ensue.  It  is  said  to  be  less  poison- 
ous dried  than  fresh;  Van  Ankum  (J.  P.  C, 
1868,  105,  151)  has  shown  that  the  active  princi- 
ple is  a  resinous,  chemically  indifferent  substance, 
to  which  the  name  cicutoxin  has  been  given. 
Bohm  (A.  E.  P.  P.,  v.  281)  has  since  obtained  this 
principle  pure,  as  a  thick,  tenacious,  amorphous 
substance,  of  acid  reaction,  of  slight  odor  but  dis- 
agreeable taste.  The  dry  root  yielded  about  3.5 
per  cent.,  the  fresh  0.2  per  cent,  of  cicutoxin. 
The  presence  of  a  volatile  alkaloid  resembling 
coniine,  and  termed  cicutine,  has  been  observed  by 
Wittstein  and  Buignet.  The  volatile  oil,  obtained 
by  distillation,  was  found  by  Simon  not  to  be 
poisonous.  According  to  Julius  Trapp,  it  is 
identical  with  the  aromatic  oil  of  cumin  seeds. 
(Chem.  Cb.,  1858,  414.)  On  the  other  hand,  the 
alcoholic  extract  of  the  dried  root  operated  as  a 
violent  poison  upon  animals.  (Ann.  Ch.  Ph.,  xxxi. 
258.)  At  present  the  plant  is  never  used  inter- 
nally, and  rarely  externally  as  an  anodyne  poul- 
tice in  local  pains. 

Cicuta  maculata,  L.,  American  tcatcr  hemlock, 
Musquash  root,  Beaver  poison,  Spotted  cowbane. 
This  grows  in  meadows  and  on  the  borders  of 
streams  throughout  the  United  States,  and  is 
closely  analogous,  in  botanical  character  and  in 
effects,  to  the  European  species.  In  several  in- 
stances children  have  been  fatally  poisoned  by  eat- 
ing its  root.  This  consists  of  several  oblong, 
fleshy  tubers,  sometimes  as  long  as  the  finger, 
spreading  out  from  the  base  of  the  stem,  and  hav- 
ing an  odor  and  taste  not  unlike  those  of  parsnip. 
For  microscopic  examination  of  plant,  see  A.  J.  P., 
July,  1891.  Cicuta  has  been  highly  lauded  as  a 
specific  in  nervous  and  sick  headache  (Proc.  A. 
Ph.  A.,  1858,  253),  but  is  rarely  if  ever  used.  J. 
E.  Young  found  in  the  seeds  an  alkaloid  supposed 
to  be  identical  with  coniine.  (A.  J.  P.,  xxvii. 
294,  confirmed  by  R.  Glenk,  A.  J.  P.,  1891,  328.) 

In  poisoning  by  either  of  these  species  of  Cicuta, 
free  vomiting  should  be  induced  as  speedily  as 
possible,  and  symptoms  met  as  they  arise. 

Cinchonidine    Salicylate.      Cinchonidina;  Sali- 

cyla-s.     C19H22N2O.C7H6O3 This    salt    occurs    in 

needles  soluble  at  18°  C.  (64.4°  F.)  in  766  parts  of 
water.     It  is  capable  of  producing  physiologically 
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the  action  of  the  quinine  salts,  and  no  doubt  is  a 
powerful  antiperiodic,  inferior,  however,  to  the  or- 
dinary preparations  of  that  alkaloid.  It  has  been 
recommended  and  considerably  used  as  a  specific 
in  chronic  and  subacute  rheumatism,  in  doses  of 
from  fifteen  to  twenty  grains  (1-1.3  Gm.)  a  day, 
best  given  in  pill  or  capsule. 

Cinnamic  Acid.  Acidum  Cinnamicum.  C^Rs 
CH  =  CH.COOH—  This  acid  occurs  naturally  in 
Peru  and  Tolu  balsams,  and  is  made  synthetically 
by  the  reaction  of  acetyl  chloride  upon  benzal- 
dehyde,  or  by  the  action  of  a  mixture  of  acetic 
anhydride  and  fused  sodium  acetate  upon  benzal- 
dehyde.  It  forms  colorless,  lustrous  plates,  melt- 
ing'at  133°  C.  (271°  F.),  and  is  insoluble  in  cold 
water,  but  quite  soluble  in  boiling  water  and  in 
alcohol.  Cinnamic  acid  is  used  in  medicine  solely 
in  the  treatment  of  tuberculosis,  especially  in 
the  form  of  sodium  cinnamate  (hetol).  As 
originally  suggested  by  A.  Landerer  (M.  M.  11'., 
xxxv.  Nos.  40,  41),  this  salt  is  to  be  given  intra- 
venously, and,  according  to  Tobias,  the  same  vein 
may  be  injected  from  fifty  to  sixty  times  in  suc- 
•  II.  .Most  extraordinary  results  have  boon 
claimed  for  the  method.  Landerer  affirming  that 
in  the  early  stages  of  uncomplicated  tuberculosis 
85  per  cent,  of  the  easel  ran  M  cured.  The  healed 
controversy  to  which  Eanderer's  paper  pave  rise 
has  been  well  reviewed  by  \V.  .J.  Robinson  (  U  1  . 
1902).  It  does  not  appear  probable  that  the  Lan- 
derer treatment  will  accomplish  what  is  claimed 
for  it,  and  the  conclusion  of  Robinson  that  sodium 
cinnamate  is  not  a  direct  rural  ive  agenl  in  tuber- 
culosis and  is  of  no  more  value  ■yinptoinatically 
than  is  creosote,  is  probably  correct.  The  sodium 
cinnamate  may  be  given  by  the  month  la  sol 
from  two  to  'three  grains  (0.1S-0J  Qm.).  The 
initial  intravenous  (i<,s<  of  the  Intravenous  treat- 
ment should  not  exceed  one  fiftieth  of  a  gram 
(0.0013  Qm.) t    the  injection  may  be  made  i 

third  day  and  the  amount  increased  until  one- 
third  of  a  grain  (0.021  Qm.)  has  beea  readied. 
A  10  per  cent,  solution  in  glycerin  affords  an 
excellent  method  of  administration. 

Citarin.        Sodium      Ankydromethjfleneoitrate. 

(Na0.C0CH2)2-  CO  /(r]Ja    O.— A  readily  soluble 

compound  which   is  said   to  liberate  formaldehyde 

in  the  blood.  It  is  asserted  to  be  ■  useful  remedy 
in  cases  of  uric  acid  gravd.  and  in  (/out  and 
chronic  rheumatism,  in  doses  of  30  to  4  5  grains 
(2-3  Gm.)    four  times  a  day. 

Citrophen.  CsH^OH)  i('0NH.CeH,O('2Ht)3. 
This  compound  of  citric  acid  and  p-phenetidin 
originated  with  Roos.  It  is  a  white  crystalline 
powder,  soluble  in  forty  parts  of  water;  its 
melting  point  is  181°  C.  "(358°  P.)  and  its  ready 
solubility  in  water  adapts  it  for  hypodermie  use. 
It  is  used  as  an  antipyretic,  also  in  migraine  and 
neuralgia.  Dose,  ten  to  fifteen  grains  (0.65-1.0 
Gm.). 

Civet.  Zibethum.  Civctte,  Fr.  Zibeth,  G. 
This  is  an  odorous  substance,  obtained  from  two 
animals  of  the  genus  Viverra;  the  V.  Civetta  or 
civet  cat  of  Africa,  and  the  V.  Zibetha,  which  in- 
habits the  East  Indies.  It  is  secreted  in  a  cavity 
opening  between  the  anus  and  external  genitals, 
and  is  collected  from  animals  confined  for  the 
purpose.  It  is  semi-liquid,  unctuous,  yellowish, 
becoming  brown  and  thicker  by  exposure  to  the 
air,  of  a  very  strong,  peculiar  odor,  similar  to 
that  of  musk,  though  less  agreeable  and  less  dif- 
fusible, and  of  a  bitterish,  subacrid,  disagreeable, 
fatty  taste.    When  heated  it  becomes  quite  fluid, 


and  at  a  higher  temperature  takes  fire  and  burns 
with  a  clear  flame,  leaving  little  residue.  It  is 
insoluble  in  water,  and  only  slightly  soluble  in 
ether  and  cold  alcohol,  but  heated  alcohol  dis- 
solves it  almost  entirely,  depositing  it  again  upon 
cooling.  It  contains,  among  .other  ingredients,  a 
volatile  oil,  fat,  and  free  ammonia.  In  medicine 
it  was  formerly  employed  in  lieu  of  castor  and 
musk;  it  is  now  used  exclusively  as  a  perfume. 
For  analyses  of  commercial  samples,  see  /'.  •/., 
1897,   101. 

Clematis.  Clematis  recta,  L.  (C.  erecta,  L.) 
Upright  Virgin's  Botcer.  CUmatite,Yv.  Waldrebe, 
G — A  perennial  European  plant.  The  leaves  and 
flowers  have  an  acrid,  burning  taste.  When 
bruised  in  a  mortar  they  irritate  the  eyes  and 
throat,  giving  rise  to  a  flow  of  tears  and  to  cough- 
ing, and  applied  to  the  skin  they  produce  inflam- 
mation and  vesication;  hence  their  old  name  of 
flammula  Jovis.  The  acrimony  is  greatly  dimin- 
ished by  drying.  Storck  found  this  clematis  to  bo 
diuretic  and  diaphoretic,  in  doses  of  from  one  to 
two  grains  (0.005-0.13  Gm.)  of  the  extract  a 
day.  or  from  thirty  to  forty  grains  (2-2.G  Gm.) 
of  the  leaves  given  in  infusion  three  times  a 
day.  and  to  be  useful,  locally  and  internally,  in 
syphilitic,  riiiutious.  and  other  foul  ulcers. 

Other  species  of  Clematis  have  the  same  acrid 

properties;     among     these     C.    flammula,    L.,    or 

Mealed    virgin's    keeper,    which,    though    a 

native  of  Europe,  i-  cultivated  in  our  gardens,  C. 
ritaUxi,  ],..  or  traveller's  jog,  also  a  native  of 
Europe,  and  several  indigenous  species,  of  which 
0.  rirgituana.  L.,  or  common  virgin's  bower,  C. 
viornn.  L»,  or  leather  flower,  and  C.  OritpO,  L_ 
lia\c  bSM  used  ns  substitutes  for  0.  recta.  L.    All 

these  are  climbing  plants.     Roohebrune   (Toxicol. 

Afrieaine,  i.)  afliims  that  he  has  found  in  ('.  flnm- 
inuln.  ]...  an  alkaloid,  clcnuitinc,  two  milligrammes 
of  which  will  produce  in  the  guinea  pig  copious 
and  frequenl  urination,  general  tremors,  great  dis- 
turbance of  respiration,  feebleneei  and  intermit- 
tency  of  the  heart  beat,  followed  in  seven  minutes 
by  convulsion*  ending  in  coma  and  death. 

I  loin  the  bruised  roots  and  stems  of  0.  vilalba, 
1...  boiled  for  a  few  moments  in  water  to  diminish 
their  acrimony,  and  then  digested  in  sweet,  oil  for 
a   little  while,   is  made  a   preparation   used  locally 

in  Europe  for  the  itch.    Twelve  or  fifteen  applies 

UOBS    are    said    to    be.    usually    sufficient.     QaUOS 

has  found  in  this  species  an  alkaloid,  also  named 
clematine,  which  forms  with  sulphuric  acid  a  salt 
erystalli/.able  in  six-sided  needles;  also  an  acrid 
volatile  oil  analogous  to  mezereon  in  its  proper- 
lie-,  tannic  acid,  mucilage,  and  earthy  salts.  (</. 
P.  C,  AoOt,  1869.) 

Clove  Bark.  Cortex  Caryophyllatus.  Cassia 
CoryophyUnia. — Under  these  names  two  barks  oc- 
cur in  the  market.  Of  these  the  most  abundant 
comes  from  the  West  Indies,  and  is  derived  from 
a  tree,  DicypcUium  caryophyllatum,  Nees  (Licaria 
guaianensis,  Aublet,  Persea  caryophyllacea,  Mart. ) , 
Fam.  MyTtaceae.  It  is  usually  in  cylinders, 
from  one  to  two  feet  long  by  an  inch  in  diameter, 
composed  of  numerous  separate  pieces  rolled 
around  one  another  and  having  a  dark  brown 
color,  a  pungent  taste,  and  an  odor  similar  to 
that  of  cloves.  The  second  variety  of  clove  bark 
occurs  in  fragments,  resembling  the  other  form 
in  odor  and  color  but  softer  and  lighter,  and  sup- 
posed to  be  derived  from  Myrtus  caryophyllata 
(L.)  (Eugenia-  caryophyllaea,  Wight),  which 
grows  in  Ceylon.  This  clove  bark  has  aromatic 
properties    not    unlike    those    of   the    spice    from 
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which  it  derived  its  name,  but  it  is  much  inferior 
and  is  not  used  in  this  country.  Some  authors 
have  confounded  with  it  a  different  bark,  produced 
in  the  Moluccas,  and  known  by  the  Indian  name 
of  culilawan.  (See  Culilawan.)  For  description 
of  a  false  clove  bark,  see  A.  J.  P.,  vol.  xv. 

Cnicus.  Cnicus  arvensis,  Hoffm.  (Carduus 
arvensis  (L.),  Robs.  Cirsium  arvense,  Scop.) 
Canada  Thistle. — This  European  composite  plant, 
to  which  have  been  attributed  diaphoretic,  emetic, 
and  tonic  properties,  according  to  Herman  J. 
Pierce  (A.  J.  P.,  lxviii.  1896)  contains  a  volatile 
alkaloid. 

Coal  Tar. — When  bituminous  coal  is  subjected 
to  dry  distillation,  besides  the  incondensible  gases 
which  serve  for  lighting,  and  the  charcoal  left 
behind  as  coke,  which  is  a  valuable  fuel,  there  are 
formed  numerous  other  pyrogenic  products,  neces- 
sarily more  or  less  varying  in  character  and 
amount,  not  only  according  to  the  kind  of  coal 
used,  but  also  with  the  varying  circumstances  of 
the  decomposing  process.  Most  of  these  newly 
formed  bodies,  all  of  which  are  volatile,  are 
condensed  into  a  dark  thick  liquid  or  semi-liquid 
substance  called  coal  tar.  Formerly  this  was 
considered  as  refuse  matter,  but  from  it  are  now 
prepared  substances  of  great  value  in  the  arts  and 
in  medicine.  Our  purpose  is  to  give  a  condensed 
view  of  these  substances.  For  greater  details,  see 
Lunge,  Coal-Tar  and  Ammonia,  2ded.,  London,  1887, 
and  Sadtler's  Industrial  Organic  Chemistry,  3d  ed., 
Philadelphia,  1901,  chap.  xi.  The  composition  of 
coal  tar  varies  considerably  with  the  temperature 
at  which  the  distillation  of  the  coal  is  effected,  the 
yield  of  solid  bodies  and  of  gases  being  larger 
when  the  temperature  is  higher,  while  at  a  lower 
temperature  the  liquid  portion  of  the  tar  is  in 
increased  amount.  When  coal  tar  is  submitted 
to  distillation  and  rectification,  it  yields  the  fol- 
lowing products,  solids,  liquids,  and  gases,  in 
variable  proportion: 

1.  Solids. — Naphthalene,  CioH8,  methyl-naph- 
thalene, CnHio,  naphtha-ethylene  and  diphenyl, 
Ci2H10,  fluorene,  C13H10,  anthracene  and  phenan- 
threne,  C14H10,  fluoranthene,  C15H10,  methyl-an- 
thracene, C15H12,  retene,  Ci^Hia,  chrysene,  Ci8H12, 
pyrene,  CieHio,  picene,  C22Hi4,  and  carbazol,  Cie 
HnN. 

2.  Liquids. — These  may  be  neutral  hydrocarbons, 
acids,  and  ethers  of  the  same,  or  bases.  The  neu- 
tral hydrocarbons  are  benzene,  C8H6,  toluene,  C7 
He,  methyl-toluene,  and  iso-xylene,  C8H10,  pseu- 
documene,  and  mesitylene,  C9H12,  cymene,  C10H14. 
The  acid  constituents  are  phenol,  C6-H60,  ortho- 
cresol,  paracresol,  and  metacresol,  C7H80,  phlorol, 
C8Hi00,  rosolic  acid,  C2oHi603,  pyrocatechin,  C3 
H602,  and  creosote,  consisting  of  the  methyl  ethers 
of  pyrocatechin  and  its  homologues,  C7H8O2,  C8 
H10O2,  and  C9H12O2.  There  are  also  present, 
probably  in  combination  with  the  ammonia  of  the 
ammoniacal  liquor,  acetic,  butyric,  carbonic,  hy- 
drocyanic, sulphocyanic,  and  hydrosulphuric  acids. 
The  bases  are  ammonia,  NH3,  methylamine,  CH3, 
NH2,  ethylamine,  C2H5NH2,  phenylamine,  C6H6, 
NH2,  pyridine,  C8H5N,  picoline,  C6H8N,  lutidine, 
C7H9N,  collidine,  C8HnN,  leucoline,  C9H7N,  irido- 
line,  C10H9N,  cryptidine,  CuHuN,  acridine,  C12 
H9N,  coridine,  Ci0Hi5N,  rubidine,  C11H17N,  and 
viridine,  C12H19N. 

3.  Oases.  (1)  Illuminating  gases. — Acetylene, 
C2H2,  ethylene,  C2H4,  propylene,  C3H6,  butylene, 
C4H8,  allylene,  C3H4,  crotonylene,  C4H6,  terene, 
C6H8,  and  vapors  of  benzene,  C6H6,  styrolene, 
CsH8,     naphthalene,     CiqH8,    methyl-naphthalene, 


CnHio,    fluorene,    C13H10,    fluoranthene,    CisHio, 
hexane,  C6H14,  heptane,  C7H16,  and  octane,  C8Hi8. 

(2)  Heating  and  diluting  gases. — Hydrogen,  H2, 
marsh-gas  (methane),  CH4,  carbon  monoxide,  CO. 

(3)  Impurities. — Carbon  dioxide,  CO2,  ammonia, 
NH3,  cyanogen,  (CN)2,  methyl  cyanide,  CH3,CN, 
sulphocyanic  acid,  CN,SH,  hydrogen  sulphide, 
HaS,  carbon  disulphide,  CS2,  carbon  oxysulphide, 
COS,  and  nitrogen,  N2. 

Cobalt.  (Co  =  58.56.) — This  not  very  abun- 
dant metal  is  usually  found  associated  with  ar- 
senic, and  is  rarely  used  in  its  pure  condition  in 
medicine  or  pharmacy.  It  occurs  as  smaltine  or 
tin-white  cobalt,  cobalt  glance,  or  sulpharsenide ; 
cobalt  bloom,  erythrine,  or  arsenate;  earthy  cobalt 
or  wad,  a  mixture  of  cobaltous  oxide  and  black 
manganese  oxide,  and  spiess  cobalt,  (Co,Ni,Fe) 
As2. 

Spiess  cobalt  is  frequently  employed  as  the 
source  of  cobalt  salts,  and  the  substance  called  in 
commerce  zaffre  is  an  impure  cobalt  arsenate, 
made  by  simply  roasting  the  crude  cobalt  ores  or 
calcining  them,  with  access  of  air,  and  is  used  to 
give  a  blue  color  to  glass,  enamels,  and  pottery 
glaze.  The  native  ore  is  frequently  found  in  com- 
merce under  the  name  of  flystone,  and  is  used  for 
poisoning  flies,  by  roughly  grinding  it  and  putting 
a  small  quantity  in  a  saucer  with  sweetened  water. 
Smalt  is  the  common  name  used  for  glass  colored 
by  fusing  with  oxide  of  cobalt,  producing  a  blue 
pigment,  for  coloring  glass,  etc.  The  soluble  salts 
of  cobalt,  particularly  the  chloride  and  sulphocya- 
nate,  have  been  used  to  impregnate  paper,  etc., 
giving  it  ordinarily  a  pink  tint,  indicative  of  the 
presence  of  moisture,  while  on  elevation  of  tem- 
perature and  drying  the  color  changes  to  blue. 
Advantage  has  been  taken  of  this  fact  to  produce 
the  so-called  barometer  paper. 

A  cobalt  oxide,  prepared  by  precipitating  the 
chloride  with  potassium  hydroxide,  has  been  em- 
ployed in  rheumatism.  It  is  emetic  in  the  dose  of 
10  or  20  grains  (0.65-1.3  Gm.).  The  salts  of  the 
metal  are  irritant  poisons.  The  statement  that  the 
cobalt  salts  and  hydrocyanic  acid  will  form  in  the 
animal  system  a  potassium  or  sodium-coba lt-cy- 
anide  and  are  antagonistic  poisons  and  may  be 
used  as  antidotes  one  for  the  other,  is  probably 
not  correct.     (See  Hiibner,  A.  I.  P.,  vol.  ix.)         .' 

Cobalt  Blue. — This  beautiful  pigment  is  a 
compound  of  cobalt  oxide  and  aluminum  oxide,  ob- 
tained by  precipitating  the  mixed  solutions  of  a 
salt  of  aluminum  and  one  of  cobalt  by  means  of 
an  alkali,  and  washing,  drying,  and  strongly  cal- 
cining the  precipitate.  (Berzelius.)  The  cobalt 
blue  of  Thgnard  is  made  by  heating  together  the 
hydrated  cobalt  subphosphate  and  aluminum  hy- 
droxide.    It  is  used  in  painting. 

Cobweb.  Spiders'  Web.  Tela  Araneoe. 
Spiders'  webs  were  formerly  much  used  in  head- 
ache, hectic  fever,  asthma,  hysteria,  and  nervous 
irritation,  but  probably  acted  solely  through  the 
imagination.  Dose,  from  ten  to  twenty  grains 
(0.65-1.3  Gm.)  pro  re  nata.  (See  L.  L.,  1807.) 
Spiders'  web  is  useful  as  a  styptic,  especially  after 
extraction  of  teeth,  the  cavity  being  stuffed  full 
of  the  web. 

Cocculus.  Cocculus  Indicus.  Coque  du  Levant, 
Fr.  KokkelsJcbrner,  Fischkorner,  Tollkorncr,  G. 
Indian  Berries.    Oriental   Berries.    Fish  Berries. 

Menispermum  Cocculus,  L.  Anamirta  Coc- 
culus, Wight  and  Arn.  Cocculus  subcrosus, 
DC.  (Fam.  Menispermaceae.) — This  is  a  climb- 
ing shrub,  with  a  suberose  or  corky  bark,  which 
grows  along  the  Malabar  Coast,  and  in  Eastern 
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Insular  and  Continental  India.  By  Roxburgh  it 
was  proved  to  be  one  source  of  Cocculus,  which  is, 
however,  probably  derived  also  from  other  plants, 
notably  from  the  Cocculus  Plukenetii,  DC.  (now 
Pachygone  ovata,  Miers.),  of  Malabar,  and  C. 
lacunosus,  DC.  (now  Anamirta  paniculata, 
Colebr.),  of  Celebes  and  the  Moluccas.  It  was 
known  to  the  Arabian  physicians,  and  was  im- 
ported into  Europe  from  the  Levant,  from  which 
circumstance  it  was  called  Cocculus  kvanticus.  It 
is  now  brought  exclusively  from  the  East  Indies. 

Cocculus  Indicus,  as  found  in  commerce,  is 
roundish,  somewhat  kidney-shaped,  about  as  large 
as  a  pea;  having  a  thin,  dry.  blackish,  wrinkled 
exterior  coat,  within  which  is  a  ligneous  bivalvu- 
lar  shell,  enclosing  a  whitish,  oily,  very  bitter 
kernel.  It  is  without  odor,  but  has  an  intensely 
and  permanently  bitter  taste.  It  bears  some  re- 
semblance to  the  barberry,  but  is  not  quit 
large,  and  may  be  distinguished  by  the  fact  that 
in  the  Cocculus  Indicus  the  kernel  never  wholly 
fills  the  shell.  When  the  fruit  is  kept  Ion*;,  the 
shell  is  sometimes  almost  empty.  The  Edinburgh 
College  directed  that  "the  kernel-  should  fill  at 
least  two-thirds  of  the  fruit."  Boullay  discovered 
in  the  kernel  jiicrotoxin. 

A  tincture  of  Cocculus  Indicus  is  sometimes 
used  made  by  macerating  the  ground  fruit  in 
diluted  alcohol  two  weeks,  in  the  proportion  of 
four  ounces  in  a  pint.  Tor  Procter's  formula  for 
preparing  a  Buidextraet,  sec  r.  8.  /> ,  17th  ed.. 
or  A.  ./.  /'.,  1863. 

Cuius  Indicus  is  used  in  India  and  elsewhere 
to  stupefy  fishes.  Its  powder,  mixed  with  oil.  is 
locally  employed  in  the  Baal  Indies  in  obstinate 
cutaneous  affections.  An  ointment  of  it  has  been 
used  in  tinea  capitis,  and  to  destroy  Mriiiin  in  the 
hair.  Death  in  a  child  ill  years  old.  preceded  by 
tetanic  spasms  and  extremely  contracted  pupil,  re- 
sulted from  the  application  Of  a  strong  tincture 
of  the  fruit  to  the  scalp.  (  ]f<<l.  I'.ram..  N.  S..  viii. 
227.)  It  should  be  used  with  great  caution  when 
the    surface    is    abraded.       For    cases    of   poisoning, 

see   Boainslry,   PMIa.    Ued.    Kewa,   Nov.   :'*. 

Mitchell.  Therapeutic*,  Philadelphia,  1  S.r>0 ;  T. 
F.    Haynes,    /'.    M.    T.,    Tol.    xiv.    7  IS.       Moderate 

doses  produce  vertigo,  weakness  and  headache; 
after  large  doses  there  are  violent  headache,  vom- 
iting, and  epileptiform  convulsions. 

Cochlearia.  Ooohleuria  officinalis,  L.  Common 
Scurvy-grata.  fferoeou  Soorbmt,  Vr.  Berba  Ooch 
leariw.  V.  (.'.  Liijfdhraut.  Q,  Bpoomeort. — This 
annual  or  biennial  cruciferous  plant,  is  a  native  of 
the  northern  countries  of  Europe  as  well  as  1  he 
United  States.  The  whole  herb  is  active.  It  has. 
when  fresh,  a  pungent,  unpleasant  odor  if  bruised, 
and  a  warm,  acrid,  bitter  taste.     These  properties 

are  lost  by  drying.  They  are  Imparted  to  water 
and  alcohol  by  maceration,  arc  retained  by  the 
expressed  juice,  and  probably  depend  on  a  peculiar 
volatile  oil.  which  is  separable  in  very  small  cpian- 
tity  by  distillation  with  water,  and  is  probably 
produced  by  reaction  between  a  fixed  principle  in 
the  plant  and  water,  under  the  influence  of  my- 
rosin  acting  as  a  ferment.  (Cficm.  Cb.,  1856,  124.) 
The  oil  was  at  first  supposed  to  be  identical  with 
the  oil  of  mustard,  and,  later,  Qeiseler  gave  its 
formula  (C3H5)2CS.  (See  A.  J.  P.,  1859,  41C.) 
The  boiling  point,  according  to  A.  W.  Hofmann,  is 
about  160°  C.  (320°  F.),  while  that  of  mustard 
oil  is  147°  C.  (296.6°  F.).  (Chem.  News.  1869,  286.) 
According  to  Hofmann.  the  oil  is  a  mustard  oil  of 
the  butylic  series,  having  the  formula  C5H9NS  = 
C4H9CSN.     Hofmann  has  made  it  synthetically. 


Common  scurvy-grass  has  been  much  used  in 
scurvy,  and  even  in  chronic  rheumatism.  The 
fresh  plant  may  be  eaten  as  a  salad,  or  used  in 
infusion;    the  expressed  juice  has  also  been  used. 

Cocillana  Bark. — The  bark  of  a  number  of 
species  of  Guarea  (Fam.  Meliacese)  has  in  for- 
mer times  attracted  attention  on  account  of  its 
asserted  purgative  and  emetic  properties.  O. 
Busbyi  ( Brit. ) ,  Rusby  (Sycocarpus  Rusbyi,  Brit.), 
a  species  related  to  Guarea  trichiloides,  L.,  is  sup- 
posed to  yield  cocillana.  (A.  J.  P.,  1890,  178; 
Bull.  Pha'rm.,  1893.  350.)  The  bark  of  this  large 
Bolivian  tree,  which  was  discovered  by  H. 
Rusby,  is  believed  by  him  ( T.  (!..  1888)  to  con- 
tain an  alkaloid;  but  by  John  W.  Eckfeldt 
{.Med.  Hull..  1891)  its  active  principle  is  thought 
to  be  a  glucoside.  In  doses  of  from  twenty  to 
fifty  grains  (1.3-3.2  Gm.)  the  bark  causes  vomit- 
ing, with  prostration  and  some  purging;  also,  it 
is  said,  much  sneezing,  dull  frontal  headache,  and 
discharge  from  the  nasal  mucous  membrane.  The 
therapeutic  action  of  the  drug  resembles  that  of 
ipecac,  although  as  an  expectorant  it  is  some- 
what more  stimulant.  (See  A7.  V.  M.  -/..  Dec. 
1889,  and  April.  1890.)  It  has  been  used  in 
acute  and  subacute  bronchitis,  bronchial  pneumo- 
■nia,  phthisis,  etc.,  with  asserted  success.  Dose  of 
the  Buidextraet,  from  eight  to  twenty  minims 
(0..V1.3   Cc.)    every  three  or   four  houis. 

Coelocline.  Co  Iodine  poh/earpa,  A.  DU.  Xylo- 
picrum  polyearpum,  O.  K/.c.  I' nana  polucarpa, 
IX  .  Sylopia  polucarpa,  Oliver,  lierberin  Tree. 
Yillouih/c  Tin  of  Soudan. — This  small  tree,  of 
the  fam.  Anonaceip,  growing  in  Soudan,  Sierra 
Leone,  and  certain  parte  of  Western  Africa,  was 
described    by   William    F.    Daniell.     (/'.  ./.,    Feb. 

]s:.7.l  When  WOUnded,  the  tree  exudes  a  juice 
which  produces  a  yellow  stain  upon  linen  that 
cannot  be  washed  out.  The  epidermis  of  the 
bark  is  greenish-gray,  interrupted  by  occasional 
blackish  patches;  the  inner  layers  are  of  a  golden 
yellow,  and  very  fibrous,  ho  that  they  can  be  sep- 
arate! in  ribbon  like  bands.  The  bark  is  moder- 
ately but  disagreeably  bitter,  and  stains  the  saliva 
yellow.  Water  extracts  its  color  and  bitterness. 
StenhoUM  has  ascertained  that  it  contains  ber- 
Tlic  bark  is  much  used  in  Africa  for 
dyeing  yellow.  In  Sierra  Leone  it  is  employed 
topically,    in    ]>owder   or   decoction,   for   obstinate 

vl<  1  IS. 

Coffee.  Caffea.  Semen  Caffece.  Caff,,  Fr. 
Ifofee,  <:.  Caffe,  It.  Cafe,  Sp.  Bun,  Ar.  Copi 
Cotta,  Cingalese.  Kaera,  Malay. — Coffea  arabica, 
Linn.,  is  a  small  evergreen  tree  from  fifteen  to 
thirty  feet  in  height.  The  genus  Coffea  contains 
a  number  of  species  which  probably  produce  the 
alkaloid  caffeine,  but  only  two  of  which  yield 
commercial  coffee, — namely,  Coffea  arabica  and 
liberioa.  The  two  species  closely  resemble 
one  another,  but  are  at  once  distinguished  by  the 
fact  that  the  corolla  is  4  to  5  cleft  in  C.  arabica 
and  9  cleft  in  C.  liberica.  The  seeds  of  the  Li- 
berian  plant  are  also  much  larger  than  an;  those 
of  the  Arabian,  are  not  greenish,  and  have  the 
groove  deeply  wrinkled  along  its  edges.  The  fruit 
of  the  coffee  plant  is  a  roundish  berry,  um- 
bilicate  at  top,  at  first  green,  then  red,  and  ulti- 
mately  dark  purple.  It  is  about  as  large  as  a 
cherrv.  and  contains  two  seeds  surrounded  by  a 
paper-like  membrane,  and  enclosed  in  a  yellowish- 
purple  matter.  These  seeds,  divested  of  their 
coverings,  constitute  coffee. 

This  tree  is  a  native  of  Southern  Arabia  and 
Abvssinia,  and  probably  pervades  Africa  about  the 
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same  parallel  of  latitude  as  it  is  found  growing 
wild  in  Liberia,  on  the  western  coast  of  the  conti- 
nent. About  the  year  1690  it  was  introduced  by 
the  Dutch  into  Java,  and  in  1718  into  their  colony 
of  Surinam.  Soon  after  this  latter  period  the 
French  succeeded  in  introducing  it  into  their  West 
India  Islands,  Cayenne,  and  the  Isles  of  France 
and  Bourbon. 

The  tree  is  raised  from  the  seeds,  which  are 
sown  in  a  soil  properly  prepared,  and,  germinating 
in  less  than  a  month,  produce  plants  which,  at 
the  end  of  the  year,  are  large  enough  to  be  trans- 
planted. These  are  then  set  out  in  rows  at  suit- 
able distances,  and  in  three  or  four  years  begin 
to  bear  fruit.  It  is  said  that  they  continue  pro- 
ductive for  from  thirty  to  forty  years.  Though 
almost  always  covered  with  flowers  and  fruit,  they 
yield  most  largely  at  two  seasons,  and  thus  afford 
two  harvests  during  the  year.  Various  methods 
are  employed  for  freeing  the  seeds  from  their 
coverings;  but  that  considered  the  best  is,  by 
means  of  machinery,  to  remove  the  fleshy  portion 
of  the  fruit,  leaving  the  seeds  surrounded  only  by 
their  papyraceous  envelope,  from  which  they  are 
separated  by  peeling  and  winnowing  mills. 

The  annual  production  of  coffee  for  the  world 
is  about  one  million  tons,  of  which  the  American 
countries  produce  in  the  neighborhood  of  nine- 
tenths,  Brazil  giving  to  commerce  three-fourths  of 
the  world's  supply.  After  South  America,  the 
chief  producer  of  coffee  is  Java,  that  island  send- 
ing into  commerce  nearly  twice  as  much  as  the 
remaining  Asiatic  countries.  The  amount  of  coffee 
entering  commerce  from  Africa  is  small.  The 
character  of  coffee  varies  greatly,  not  only  with 
the  climate  in  which  it  is  grown  but  with  the 
circumstances  of  its  cultivation  and  the  character 
of  the  stock  which  produces  it.  The  most  esteemed 
varieties  are  those  which  are  known  as  Mocha  and 
Java,  but  probably  the  bulk  of  the  berry  retailed 
as  Mocha  or  Java  is  of  South  American  origin.1 
Coffee  improves  by  age,  losing  a  portion  of  its 
strength  and  acquiring  a  more  agreeable  flavor. 
It  is  said  to  be  much  better  when  allowed  to  ripen 
perfectly  on  the  tree  than  as  usually  collected. 
The  grains  should  be  hard,  and  should  readily 
sink  in  water.  When  soft,  light,  black  or  dark 
colored,  or  musty,  they  are  inferior. 

Mussaenda  coffee,  so  called,  is  not  a  true  coffee, 
but,  according  to  Lapeyr&re,  is  the  seeds  of  the 
Mussaenda  borbonica,  or  "  wild  orange "  of  the 
Island  of  Reunion,  and  contains  from  0.3  to  0.5 
per  cent,  of  caffeine.  Dunstan,  however,  found 
no  alkaloid  in  the  seeds  of  M.  borbonica,  while 
according  to  the  botanists  of  Kew  Gardens,  the 
seeds  which  Lapeyrere  examined  were  really  de- 
rived from  Oaertnera  vaginata.  (P.  J.,  Nov. 
1889.)  Senoussi  coffee,  which  is  said  to  have  a 
fine  flavor,  is  obtained  in  the  Soudan  from  the 
Caffea  excelsa,  which  reaches  the  size  of  a  tree. 

1  Julian  E.  Walter  gives  the  following  results  of 
the  analyses  of  several  kinds  of  unroasted  coffee ; 
Java,  0.89  per  cent,  caffeine ;  Liberian  Java.  1.08 
per  cent,  caffeine  ;  Costa  Rica,  1.24  per  cent,  caffeine ; 
Mocha,  0.54  per  cent,  caffeine ;  Pea-berry  or  Penroll, 
0.77  per  cent,  caffeine :  Rio.  1.12  per  cent,  caffeine. 
(Ph.  Rec,  May  5,  1890,  176.)  Bertrand  (Bull, 
des  Sci.  Pharm.,  iv.)  gives  the  following  results  of 
studies  of  the  percentage  of  caffeine  in  various  coffee 
berries :  In  Coffea  arabica  the  percentage  varied  from 
0.69  to  1.60.  Of  species  other  than  the  G.  arabica, 
G.  canephora  was  found  to  be  the  richest  In  alka- 
loid, the  berries  yielding  1.97  per  cent.,  while  those 
of  the  C.  humboldtiana,  Balll.,  were  remarkable  by 
reason  of  their  containing  a  bitter  principle,  cafam- 
arin,  but  no  caffeine  at  all,  the  berries  of  G.  mauriti- 
ana  contained  only  0.07  per  cent. 


Coffee  has  a  faint,  peculiar  odor,  and  a  slightly 
sweetish,  somewhat  austere  taste.  An  analysis  by 
Payen  gives  for  its  constituents,  in  100  parts, 
34  of  cellulose,  12  of  hygroscopic  water,  from  10 
to  13  of  fatty  matter,  15.5  of  glucose,  with  dextrin 
and  a  vegetable  acid,  10  of  legumin,  3.5  of  potas- 
sium and  caffeine  chlorogenate,  3  of  a  nitrogenous 
body,  0.8  of  free  caffeine  (see  Caffeina,  p.  252), 
0.001  of  concrete  volatile  oil,  0.002  of  fluid  vola- 
tile oil,  and  6.697  of  mineral  substances.  (J.  P. 
C,  3e  s6r.,  x.  266.)  Pfaff  recognized,  in  the  pre- 
cipitate produced  by  lead  acetate  with  the  decoction 
of  coffee,  two  peculiar  principles,  one  resembling 
tannin,  called  caffe-tannic  acid,  and  the  other 
an  acid,  called  by  him  caffeic  acid.  The  latter  is 
thought  to  be  identical  with  the  chlorogenic  acid 
of  Payen.  When  strongly  heated,  it  emits  the 
odor  of  roasted  coffee,  and  it  is  supposed  to  be  the 
principle  to  which  the  flavor  of  coffee  as  a  drink 
is  owing.  A  remarkable  property  of  caffeic  acid  is 
that,  when  acted  on  by  sulphuric  acid  and  man- 
ganese dioxide,  it  is  converted  into  quinone,  being 
in  this  respect  analogous  to  quinic  acid.  The 
sugar  of  coffee  is  a  reducing  sugar,  but  is  almost 
completely  caramelized  in  the  roasting  process, 
being  reduced  thereby  from  8.5  per  cent,  to  0.5 
per  cent.  Caffe-tannic  acid  has  been  ascertained 
by  Hlasiwetz  to  be  a  glucoside  with  the  formula 
C14H8O7  and  resolvable  into  glucose  and  a  pecul- 
iar crystallizable  acid,  CsHsO*,  named  by  him  caf- 
feic acid  (J.  P.  C,  1867,  307),  and  which  may  be 
obtained  from  coffee  by  boiling  a  solution  of  the 
extract  with  potassium  hydroxide,  treating  the  re- 
sulting liquid  with  sulphuric  acid  in  excess,  and 
extracting  the  caffeic  acid  with  ether,  which  yields 
it  somewhat  impure  by  evaporation.  (Ibid.,  Janu- 
ary, 1868,  75.)  Caffeic  acid  has  the  constitution 
of  a  dihydroxy-cinnamic  acid,  and  on  fusion  with 
potassium  hydroxide  yields  protocatechuic  and 
acetic  acids.  The  coffee  fat,  which  ranges  in  differ- 
ent varieties  from  14  to  21  per  cent.,  is,  when  puri- 
fied, white,  without  odor,  of  a  buttery  consistence, 
melting  at  37.5°  C.  (100°  F.),  and  becomes  rancid 
on  exposure.  According  to  Rochleder  (Wien. 
Akad.  Ber.,  xxiv.  40),  it  contains  glyce rides  of 
palmitic  acid  and  of  an  acid  of  the  composition 

Cl2ll2402' 

During  the  roasting  process  coffee  swells  to 
almost  double  its  original  volume,  losing  from  15 
to  23  per  cent,  of  its  weight  (Ph.  Cb.,  1850,  687), 
and  acquires  a  new,  peculiar  odor  and  a  bitter 
taste.  An  active  empyreumatic  oil  (caffeol,  CsHio 
O2)  is  developed  during  the  process,  probably  at 
the  expense  of  a  portion  of  the  caffeine.  Much  of 
the  alkaloid,  however,  escapes  change,  and  a  por- 
tion of  it  is  volatilized.  The  excellence  of  the 
flavor  of  roasted  coffee  depends  much  upon  the 
manner  in  which  the  process  is  conducted,  and  the 
extent  to  which  it  is  carried.  It  should  be  per- 
formed in  a  covered  vessel,  over  a  moderate  fire, 
and  the  grains  should  be  kept  in  constant  motion. 
When  they  have  acquired  a  chestnut-brown  color, 
the  process  should  cease.  If  too  long  continued, 
it  renders  the  coffee  bitter  and  acrid,  or,  by  re- 
ducing it  to  charcoal,  deprives  it  entirely  of  flavor. 
During  a  severe  roasting  the  coffee  loses  a  portion 
of  caffeine,  which  sublimes,  while  in  a  slight 
roasting  it  loses  none;  yet  ordinary  coffee  for 
drinking,  prepared  by  percolation,  contains  rather 
more  caffeine  when  prepared  from  strongly  roasted 
than  from  slightly  roasted  coffee,  because  the  caf- 
feine is  more  easily  extracted  from  the  former. 
(Herman  Aubert.  See  A.  J.  P.,  1873,  121.)  The 
coffee  should  not  be  roasted  long  before  it  is  used, 
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and  should  not  be  kept  in  the  ground  state.  Paul 
and  Cownley  found  in  preparing  "  low  and  medium 
roasted "  coffee  no  perceptible  loss  of  alkaloid, 
while  in  "  over-roasted  "  coffee  the  loss  amounted 
to  one-third.  The  average  of  caffeine  in  roasted 
coffee  they  fix  at  1.3  per  cent.    (P.  J.,  1887,  822.) 

The  leaves  of  the  coffee  plant  possess  properties 
analogous  to  those  of  the  fruit,  and  are  exten- 
sively used  by  the  Malays.  Stenhouse  found 
them  to  contain  caffeine  in  larger  proportion  than 
the  coffee  bean,  and  also  caffeic  acid.  The  leaves 
are  prepared  for  use  by  drying  over  a  clear  fire 
and  then  powdering  by  rubbing  in  the  hands.  The 
powder  is  made  into  an  infusion  like  common  tea. 
The  taste  is  like  that  of  tea  and  coffee  combined. 
(/*.  ./.,  xii.  44:i.  xiii.  207  and  382,  and  xvi.  1007.) 

According  to  Paul  and  Cownlcy,  a  cup  of  coffee 
(3  fl.  oz. ),  prepared   by  percolation  through  half 
an  ounce  of  coffee,  contains  a  little  less  than  two 
and  a  half  grains  of  c;iflcine.      ( /'.  ./..  April,  I  - 
The   beverage,   codec,   has  a   tendency    to  derange 
digestion  and  to  act  upon  the  bowel-,  so  that  in 
chronic  or  acute  diarrheal  its  nee  frequently  i 
be  forbidden.     Its  habitual  exeaaeive  BBC  ma;. 
rise  to  troublesome  dyepepafca,  to  cardiac  Irrita- 
bility,  or   to    headache.    :md    even    to   vertigo.      It 
differs  so  in   it-   affecti    from    lea,   and    it    i-   said 
from    the    drink    made    from    gran    coffee,    as   to 
indicate   that    its   art  ion   depends   at    least    in    part 
on   some   Mil>«tance    formed    during    tlie    pRM 
meeting.      In    1h~>.'{    J,    Lelunann    found    thai    the 
cinpyrcumatic  oil  of  coffee.  mfftOUM.  i-  active,  but 

more  recent  investigation!  hare  yielded  oontradle- 

tory  reeulta.  Han- and  Marshall  i  \f.  Efcaae,  1'hiia  . 
lii.)  believed  thai  they  proved  the  empyraaaaathi 
oil  to  be  active,  k.  T.  Reieheii  [Ibid.,  1800,  hi.). 
however,  found  it  in  dogi  inactive,  excepting  in  so 
far  that  when  given  ini ravenoii-iv  it  Mechanically 
interfered  with  the  circulation.  I'.inz  (Cb.  I  \1  . 
L900,  xxi.)  wai  only  able  1o  produce  with  it  in 
man  a  feeble  nervous  excitement,  with  restlessness, 
and  inereaee  in  Che  rate  and  depth  of  roeplrationo. 
Caffeone  is  apparently  the  aame  a-  the  enapyreu- 

niatic    volatile    oil.    oaffeol,    which    in     1**0    liern- 

beimer    (.1/.    Chem.,    l)    obtained    from    r* 
ooffee   and    believed    to   be   ;1    methyl    derivative 
of     saligenin;      besides     it     and     caffeine.      Bern- 
heimer  obtained    from   the  roaeted   ooffee  hydro- 
quinone,  methylamlne,  pyrrol,  and  acetone.    < 
roaetera  often  a. id  miter  and  a  little  lard  to  the 

hot  roaeted  OOffee  to  increase  the  weight   and  gloofl 

the  grain-.  Jaeelde  [Boitoeh,  /.  Untere.  <i.  viakr- 
un</s.  w.  Oenneo.,  1808)  failed  to  gel  oaffeol,  but  in 

a  later  investigation   Krdnian    «.l.  K.  I'.  I'.,   LOOS, 

Bd.  48)  secured  it  a-  a  brown  oily  ■ubetaBCe 
with  a  strong  odor  of  coffee  and  an  acid   reaction 

having  a  specific  gravity  of  l.os44.  from  this  oil 
Kidman  separates  valeric  acid,  furancalofjhol,  a 
peculiar   nitrogenous    substance    having   strongly 

the  aroma  of  coffee,  and  various  phenol-;  the 
chief  constituent  was  furane-alcohol.  there  being 
at  least  50  per  cent,  of  it.  Erdmann  found  that  in 
of  between  0.5  and  0.0  gramme  per  kilo 
of  weight,  furane-alcohol  kills  a  rabbit  by  re- 
spiratory paralysis,  and  that  the  symptoms  of 
poisoning  are  a  short  primary  excitement,  sali- 
vation, diarrhoea,  respiratory  depression,  contin- 
uous fall  of  the  bodily  temperature,  and  death 
from  collapse  with  respiratory'  failure.  In  man, 
doses  of  from  0.0  to  1  gramme  of  furane-alcohol 
increased  respiratory  activity  without  producing 
other  symptoms.  Coffee  has  been  used  in  times 
past  in  various  diseases,  but  as  a  medicine  it  has 
been   replaced  by  caffeine.      Roasted   coffee,   espe- 


cially in  the  form  of  powder,  has  long  been  known 
to  have  some  disinfecting  and  deodorizing  power. 
Leuderitz  has  found  that  this  is  based  upon  a 
feeble  influence  exerted  upon  bacteria. 

Syrup  of  coffee  is  prepared  by  Dorvault  in  the 
following  manner:  Treat  a  pound  of  ground 
roasted  coffee  by  percolation  with  boiling  water 
until  two  pints  have  passed.  Evaporate  eight 
pounds  of  simple  syrup  to  six,  add  the  infusion, 
and  strain.  Two  tablespoonfuls  of  this  syrup  may 
be  added  to  a  cup  of  hot  water  or  milk.  It  is  also 
used  with  carbonic  acid  water. 

Collinsonia.  Collinsonia  canadensis,  L.  Horse- 
weed.  Horse-balm.  Richwecd.  Heal-all.  Stone- 
root.    Knot-root.    Knob-weed.    Gue'rit-tout,  Baume 

de  (Thecal,  Fr.     Coffin  some,  G A  labiate  plant, 

which  grows  in  woods  from  Canada  to  the  Caro- 
linas.  The  whole  plant  has  a  strong  disagreeable 
odor,  and  a  warm  pungent  taste.  C.  N.  Lochman 
(A.  ./.  /'.,  1885,  228)  found  in  the  root  a  resin, 
tannin,  starch,  mucilage,  and  wax;  in  the  1 
re-in,  tannin,  wax.  and  volatile  oil.  The  alkaloid 
discovered  by  EL  J.  Lohmann  in  the  root  of  the 
Collinsonia  canadensis  appears  to  have  been 
a  magnesium  salt.  (See  I).  C,  1902.)  It  is 
tonic,  ■etringent,  diaphoretic  and  diuretic  Col- 
linsonia is  said  to  be  locally  irritant.  A  dOQOO- 
tion  of  the  fresh  root    has  b.en  used   in  catarrh  of 

tin  Meehfer,  leacevvAeM,  svneei,  and  dropsy. 

Cologne.       Sjiiritus      Odoratus.       I  .      8.      1880. 

.-pint.     Van  dc  Cologne,  Fr.     a 
•T,   <;. — "Oil  of   Hergamot.   ■infOOH   ports   [or 
two  tluul'  >il  "t    Lemon,  eight  jiarts  for 

one  fluidonnce  |  :  Oil  of  ROOOIIISI  V  en/fit  parts  [of 
one  fluidonnce  I  :  Oil  of  Lavender  Flowers,  four 
part*  [of  half  a  fluidonnce  1  ;  Oil  of  Orange  1  low- 
er-, four  parts  (or  half  a  fluidonnce  1 ;  Acetic 
Ether,  (too  parts  [or  two  fluidraehma]  j  Water. 
hmndred   and   fifty-eight    parts    [or    eighteen 

fluidonnce- I  j  Alcohol,  eight  hundrrd  jiarts  |  or  six 
and  a  half  pints),  to  make  one  thousand  porta 
|or  about  eight  pints].    Dissolve  the  Oila  and  the 

Acetic    Etther    bj    tin    Alcohol,   and    add    the    Water. 
..•   mixture  a-ide.  in  a   well-cloeed  l>")tlo,  for 
eight    days,   then    filter  through   paper,   in  a   well- 
red   funnel."  I  .  S.   1KH0. 
•  ologne  \vater  was  introduced  info  the  Pharma- 
copeia of  1880,  but  was  dropped  at  the  1800  1 
ion.      In  our  opinion  a  more  fragrant  spirit,  and 
one  more  closely  resembling  the  original,  would  )>e 
made  if  the  quantity  of  oil  of  orange  flowers  or 

niroli   Wtm  doubled. 

Colubrina. — Ma  bee  bark,  yielded  by  the  Colu- 
hrinn  vluiata.  lirongn.  I  Matron  lla  mlinata, 
O.Kxe.  Fain.  KhamnaeeaO  (Geonothus  rcclina- 
tu»,  I.'Herit.).  of  South  America,  has  been  analyzed 
by  Blborne  and  Wilson,  who  find  in  it  a  gluo 
It  i-  used  in  the  West  Indies  as  a  stomachic.  (See 
/'.  ./..  April    11.   1885.) 

Colutea.  Colutea  arborescent,! j.  Bladder  Henna. 
Bafiu< ■■naudicr.  Send  Indigene,  Fr.  Falsche  Senna, 
G. — A  leguminous  shrub  growing  spontaneously 
in  the  southern  and  eastern  parts  of  Europe,  and 
cultivated  in  gardens.  The  leaflets  are  purgative, 
and  in  some  parts  of  Europe  are  used  as  a  substi- 
tute for  senna,  which  is  said  to  be  sometimes 
adulterated  with  them.  Barbey  ( /'.  ./.,  1895, 
201  I  isolated  coluteic  acid,  which  occurs  in  white 
crv-tals,  insoluble  in  water,  soluble  in  alcohol, 
chloroform,  and  carbon  disulphide.  Bladder  senna 
i-  comparatively  very  feeble.  It  is  administered 
in  infusion  or  decoction,  of  which  the  dose  is 
about  half  a  pint,  containing  the  virtues  of  from 
one  to  three  ounces  of  the  leaves. 


• 
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Commelina. — Under  the  name  of  Yerba  del 
Polio,  Commelina  tuberosa,  L.,  is  said  to  be  very 
largely  used  in  Mexico  in  the  treatment  of 
internal  hemorrhage,  especially  from  the  womb. 
From  thirty  to  sixty  grains  (2.0-3.9  Gm.)  of  the 
extract  may  be  taken  in  the  course  of  one  day. 
(See  A.  J.  P.,  1897,  290.)  The  North  American 
species,  Commelina  communis,  L.,  has  also  had 
haemostatic  properties  attributed  to  it.  For  chemi- 
cal and  microscopical  study,  see  A.  J.  P.,  July, 
1898. 

Commiphora.  Commiphora  Berryi,  Engl.  Bal- 
samodendron  Berryi,  Arn.  (Fam.  Burseraceae. ) 
Hulu  Eilivary. — This  Indian  thorn  yields  an 
abundant  gum  resin.      (P.  </.,  Aug.  1899.) 

Comptonia.  Comptonia  peregrina  (L. ),  Coulter 
(C  a8plenifolia,  Gaertn.).  Sweet  Fern.  Fern- 
gale.  Meadow-fern.  (Fam.  Myricaceae. ) — A 
shrubby  indigenous  plant,  named  from  the  resem- 
blance of  its  leaves  to  the  spleenwort  fern.  It 
grows  in  thin  sandy  or  stony  woods,  from  Nova 
Scotia  to  North  Carolina  and  Michigan.  All  parts 
of  it  possess  a  resinous,  spicy  odor.  R.  T.  Chiles 
has  found  in  it  tannic  and  gallic  acids,  volatile 
oil,  extractive,  gum,  resin,  and  a  substance  re- 
sembling saponin.  (A.  J.  P.,  xlv.  306.)  H.  K. 
Bowman  found  it  to  contain  8.20  per  cent,  of  tan- 
nin. {A.  J.  P.,  1869,  193.)  It  is  said  to  be  tonic 
and  astringent;  its  decoction  is  used  in  diar- 
rhoea. 

Condurango.  Cundurango.  Cortex  Condu- 
rango,  P.G. — This  drug  some  years  ago  attracted 
a  great  deal  of  attention  as  a  reputed  remedy  in 
cancerous  disease,  but  further  experience  has  dem- 
onstrated its  uselessness.  It  appears,  however, 
to  be  used  largely  in  South  America  a3  an  altera- 
tive in  chronic  syphilis,  has  been  recognized  by 
the  German  Pharmacopoeia,  and  so  merits  a  brief 
notice  here.  According  to  an  official  investigation 
(A  Report  on  the  Origin  and  Therapeutic  Proper- 
ties of  Cundurango,  by  Ruschenberger,  Wash- 
ington, 1873)  made  by  Passed  Assistant  Surgeon 
Joseph  G.  Ayers,  U.  S.  N.,  there  are  at  least  ten 
different  plants  known  in  the  republic  of  Colombia 
as  condurango.  The  variety  which  has  been  used 
in  cancer,  and  which  may  be  considered  as  genuine 
condurango,  is  the  condurango  bianco,  the  product 
of  an  asclepiadaceous  vine  from  ten  to  thirty  feet 
in  length  and  from  one  to  two  inches  in  diameter. 
The  plant,  which  has  been  named  Pseusmagenue- 
tus  equatoriensis,  Rusch.,  is  the  Gonolobus  Cun- 
durango of  Triana  and  the  Marsdenia  Condu- 
rango of  G.  H.  Reichenbach.  The  bark  is  prepared 
by  pounding  the  stem  with  a  mallet,  to  separate 
it,  and  then  drying  it  in  the  sun.  It  is  from  one- 
sixteenth  to  one-sixth  of  an  inch  thick,  with  a 
smooth  external  surface  of  an  ash-gray  color,  di- 
versified with  greenish  and  blackish  lichens.  When 
dried  on  the  stem  the  bark  has  a  darker  color. 
Thomas  Antisell  {A.  J.  P.,  xliii.  289)  found  in  it 
tannin,  extractive  matter,  and  a  yellow  resin,  to 
which  he  attributes  whatever  of  virtue  the  plant 
may  possess.  Vulpius  (P.  J.,  1885,  1066)  found 
in  it  condurangin,  a  substance  very  closely  allied 
to  vincetoxin  of  Tanret,  and,  like  it,  converted  by 
warming  when  in  concentrated  solution  into  a 
tolerably  stiff  jellv.  For  Barthe's  method  of 
isolating  it,  see  A.  J.  P.,  1892,  640.  Carrara 
{A.  J.  P.,  1892)  obtained  from  the  so-called  con- 
durangin of  commerce  two  principles:  one  in- 
soluble in  water,  soluble  in  benzene,  a  light,  almost 
white,  powder,  melting  at  from  60°-61°  C.  (140°- 
141.8°  F.),  and  of  the  composition  C2oH3206.  Both 
compounds  are  decomposed  by  acids,  yielding  a 


brown  pitchy  substance,  insoluble  in  water.  Ac- 
cording to  Firbas,  condurangin  in  solution  can  be 
recognized  by  freeing  from  alcohol  with  gentle 
warmth,  precipitating  with  a  saturated  solution  of 
sodium  chloride,  dissolving  the  precipitate  in  chlo- 
roform, and  adding  a  liquid  composed  of  equal 
parts  of  sulphuric  and  hydrochloric  acids  and 
alcohol.  On  warming,  the  mixture  assumes  a  green 
color,  which  turns  a  beautiful  greenish-blue  on  the 
addition  of  a  trace  of  ferric  chloride.  This  Lafon 
reaction  is  given  also  by  adonidin,  oleandrin, 
sapotoxin  and  digi  toxin.  Condurango  bianco 
seems  to  have  little  or  no  positive  physiological 
action.  Gianuzzi  and  Bufalini,  indeed,  affirm  that 
it  is  a  convulsant,  like  strychnine,  but  Lauder 
Brunton  has  shown  {J.  P.,  vol.  v.)  that  it  has 
no  action  upon  frogs  or  rabbits  unless  the  un- 
filtered  solution  be  injected  into  the  jugular  vein, 
and  it  would  seem  probable  that  the  convulsions 
seen  by  the  Italian  observers  were  the  result  of 
cerebral  embolisms.  Nevertheless,  Kobert  found 
condurangin  to  be  a  violent  poison,  causing 
convulsions  followed  by  paralysis;  he  believes  it 
to  be  a  mixture  of  several  principles.  {8.  Jb., 
1889,  No.  9.)  H.  Chiriboga  states  that  three 
drachms  of  the  drug  taken  by  himself  in  the 
form  of  decoction  produced  considerable  activity 
of  the  circulation,  copious  diaphoresis,  increased 
secretion  of  urine,  and  even  some  vertigo  and 
disturbance  of  vision.  Under  the  name  of  Guaya- 
quil condurango  a  drug  has  appeared  in  the  Euro- 
pean markets  composed  of  pieces  of  bark  and 
fragments  of  woody  branches,  believed  to  be 
derived  from  an  asclepiadaceous  plant  closely 
related  to  the  genus  Gonolobus.  Mexican  condu- 
rango is  composed  of  split  stems  or  thin  adherent 
bark,  and  is  thought  to  be  yielded  by  an  Aristolo- 
chia.  For  full  description,  see  Ph.  Rund.,  May, 
1888. 

Condy's  Fluid. — A  solution  made  by  dissolving 
53  parts  of  potassium  permanganate  and  333  parts 
of  crystallized  aluminum  sulphate  in  777  parts 
of  hot  water. 

The  potassium  alum,  which  crystallizes  out  when 
the  liquid  cools,  is  separated.  The  liquid  is  there- 
fore a  solution  of  the  permanganate  of  aluminum 
with  some  aluminum  sulphate.  It  is  used  as  a 
disinfectant. 

Condy  asserted  that  in  this  disinfecting  solu- 
tion all  of  the  available  oxygen  in  the  perman- 
ganate is  utilized,  whereas  only  60  per  cent,  of  the 
oxygen  is  utilized  in  the  simple  alkaline  perman- 
ganate. 

Connarus.  Connarus  guianensis,  Lamb.  C. 
africanus,  G.  F.  W.  Mey.  Seribele. — The  seeds 
and  root  bark  of  this  plant  (Fam.  Connaraceae ) , 
from  French  Guinea,  are  used  as  taenifuges;  two 
ounces  of  the  seeds  in  decoction,  without  straining. 
(Ma claud,  P.  J.,   1896.  243.) 

Contrayerva.  Contrayerba.  Contrayerve,  Fr. 
Bezoarwurzel,  Giftwurzel,  G. — The  root  of  Dor- 
stenia  Contrayerva,  L.,  of  the  fam.  Artocarpaceae, 
a  native  of  Mexico,  the  West  Indies,  and  Peru. 
According  to  Pereira  and  Martius,  the  con- 
trayerva of  the  shops  is  the  product  of  D.  bra- 
siliensis,  Lam.,  and  is  brought  from  Brazil.  The 
term  contrayerba,  in  the  language  of  the  Spanish 
Americans,  signifies  counterpoison  or  antidote, 
and  was  applied  to  this  root  under  the  impres- 
sion that  it  had  the  property  of  counteracting  all 
kinds  of  poison.  The  probability  is  that  the  root 
sold  as  contrayerva  is  derived  from  several  species 
of  Dorstenia,  among  which,  besides  D.  Contra- 
yerva,   two    others    are    mentioned    by    Houston, 
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D.  Houstoni,  L.  (not  now  regarded  as  distinct 
from  D.  Contrayerva,  L. ),  and  D.  drakena,  L.,  the 
former  growing  near  Cam  peachy,  the  latter  near 
Vera  Cruz. 

The  root,  as  found  in  commerce,  is  oblong,  an 
inch  or  two  in  length,  of  varying  thickness,  very 
hard,  rough,  and  solid,  of  a  reddish-brown  color 
externally,  and  pale  within;  and  has  numerous, 
long,  slender,  yellowish  fibres  attached  to  its  in- 
ferior part.  The  odor  is  aromatic;  the  taste 
warm,  slightly  bitterish,  and  pungent.  The  fibres 
have  less  taste  and  odor  than  the  tuberous  por- 
tion. The  sensible  properties  are  extracted  by 
alcohol  and  boiling  water.  The  decoction  is  highly 
mucilaginous.  The  tincture  reddens  infusion  of 
litmus,  and  lets  fall  a  precipitate  on  the  addition 
of  water.  Mussi  (L'Orosi,  1894,  259)  investi- 
gated this  plant  and  found  two  substances,  which 
he  called  provisionally  cajapine  and  contrayerbine. 
Contrayerva  is  a  stimulant  tonic  and  diaphoretic, 
and  has  been  given  in  low  fevers,  typhoid  dysen- 
tery, and  diarrhaa,  and  other  diseases  requiring 
gentle  stimulation. 

Do.sc,  of  powdered  root,  half  a  drachm  (2  Cm.). 
In  the  root  of  the  (In  boon  ivf  (Dorstcnia 
klaineuns )  Meckel  and  Sehlagdeuhauffen  have 
found  a  couinarin-Iikc  body.  pM  udocoumarin.  [Ph. 
Cb.,  xliii.) 

Convallaria  Polygonatum,  L.  {Polygonatum 
uniflorum,  Qilib.;  now  /'.  officinale  I  L  I .  All.). 
Sealtvort.     ksolomon'a    Heal.     Hccau    de    MlOMORj, 

,//,/,     I  i.        \\  <  )•  ,/  urzel,    Salomon's    fi 
G.     (Fain.     Liliaceac.) — A     jK-rcnnial,    herba 
European    plant,    whose    root    is    inodorous.      It   is 
said  to  be  emetic,     in  former  times  it  was  used 
externally  In  t  pedsily  those  about  the 

in  tumors,  wounds,  and  cutaiuous  trujitions, 

and  was  highly  Mteetned  as  ■  eoametie.  At  pre* 
ent  it  is  not  employed.    11m  berriei  and  flowers 

aid  to  be  acrid  and  poisonous.    Polygoaatam 
multiflorum,  L  (All.i      [O.  wtmUiA         I        which 

-    both    in    this   country   and    in    Burop 
analogous   to   the   preceding   In   properl 
John  11.  Rauch,  In.  Ihs..   LM9.) 

Convolvulus.  ('(wrolrulus  J'anduratus.  I.. 
(Now   IpoiiKia  pandumta    (L.),    M<  .  ■!/'<>■ 

lato.  Man-root.  Von  of  the  Worth.  Wild  Jalap. 
The  wild  potato  plant  has  a  perennial  root,  and  a 
round,  purplish,  procumbent  or  climbing  stem, 
which  twines  around  neighboring  objects,  and 
grows  sometimes  twelve  feci  in  height.  The  leaves, 

which  stand  alternately  on  long  petioles,  aie  broad. 

heart-shaped   at   the  base,  entire  or  occasionally 

lobedon  the  sides  like  a  guitar OT  violin,  somewhat 
acuminate,   deep   men   Oil   the   Upper   surface,   and 

f>aler  beneath.  The  Sowers  are  in  fascicles,  upon 
ong  axillary  peduncles.  The  calyx  is  smooth  and 
awnlcss;  the  corolla  tabular,  campanulatc.  very 
large,  white  at  the  border,  but  purplish  red  at 
the  base.  The  plant  is  indigenous,  growing  in 
the  Eastern  United  States  in  sandy  fields  and 
along  fences,  and  flowering  from  May  to  Septem- 
ber. A  variety  with  double  flowers  is  cultivated  in 
the  gardens  for  the  sake  of  ornament.  The  root, 
which  was  the  official  part,  is  very  large,  two  or 
three  feet  in  length,  about  three  inches  thick, 
branched  at  the  bottom,  externally  of  a  brownish- 
yellow  color,  and  full  of  longitudinal  fissures,  in- 
ternally whitish  and  milky,  and  of  a  somewhat 
acrid  taste.  The  wild  potato  is  feebly  cathartic 
and  diuretic  CY.  F.  Journ.  of  Med.,  x.  375).  use- 
ful in  strangury  and  calculous  diseases.  Forty 
grains  (2.6  Gm. )  of  the  dried  root  are  said  to 
purge  gently. 


Copal. — A  resinous  substance  brought  from  the 
East  Indies,  South  America,  and  the  eastern  and 
western  coasts  of  Africa,  but  most  abundantly 
from  the  first  mentioned  source.  It  is  the  con- 
crete juice  of  different  trees,  and  is  furnished  by 
exudation.  The  East  India  copal  has  been 
ascribed  to  the  Valeria  indica,  L.  (Fani.  Dip- 
terocarpacea ) ,  (Ekeocarpus  copalliferus,  Retz., 
Valeria  acuminata,  Hayne),  and  the  Brazilian, 
by  Martius  and  Hayne,  probably  with  reason,  to 
different  species  of  Hymenaea  (Fam.  Legumino- 
sae).  There  are  some  grounds  for  believing  that 
the  East  India  copal  is  also  the  product  of  a 
Hymenasa ;  at  least  a  specimen  of  this  resin  was 
collected  by  Perottet  from  the  Hymcncea  ver- 
rucosa, Hornem.  (Trachylobium  horncmannia- 
num,  Hayne),  which  he  found  growing  in  the 
Isle  of  Bourbon.  This  tree  is  a  native  of  Mad- 
ir.  and  probably  of  the  neighboring  parts 
of  Africa,  and  Perottet  was  informed  that 
the  copal  of  India  is  taken  thither  by  the  Arabs 
of  Muscat,  who  obtain  it  from  the  east  coast  of 
Africa.  (./.  /'.  C,  3c  ser.,  i.  400.)  It  is  stated 
by  James  Vanghan.  who  was  stationed  as  army 
surgeon  at  Aden  in  Arabia,  that  copal  is  taken 
to  that  port  from  the  African  coast,  opposite  the 
Island  Of  Zanzibar,  where  it  is  said  to  be  dug  up 
from    the    earth.       (/'.    ./.,    xii.    385.)  IMayfair. 

British  consul  at  Zanzibar,  has  sent  to  the 
Kew  Museum  specimens  of  the  bark  of  a  tree, 
with  the  resin  M  situ,  and  specimens  of  the  col- 
lected resin,  and  of  the  fruit  of  the  tree,  which 
little  doubt  that  the  Zanzibar  copal  is  ob- 
tained from  llymenaza  mozambicensis  ('Inu-hiilo- 
bium  wossasioioewse,  Klotssch;  now  T.  home- 
matmianum,   Esyne).     In  s  communication  from 

.lolm    Kirk,  dated   Zanzibar,  March  20,    1H05,   it  is 

:  thai  the  smooth  copal  exported  from  that 

D    is   obtained    from    Trae.hyhihinm    mossambi- 

a  sun]]  tree  or  bush,  distinguished 

by  its  rounded  head  of  glossy  leaves,  with  groups 
of  white  flowers  at  the  ends  of  the  branches.  The 
trunk  and  limbs  are  covered  with  a  clear  resinous 
exudation,    portions   of   which,   after   solidifying, 

drop  to  the  ground  and  are  collected,  while  other 
portions  are  broken  from  the  tree.  This  kind  of 
resin  is  always  smooth,  and  is  exported  to  India. 
Another  variety,  with  an  indented  goose-flesh  sur- 
known  In  the  English  market  as  <mim6,  is 

dug  from  the  earth,  and  though  the  product  of 
-  DOW  BXtinct,  originated  probably  from  the 
same  tree.  ( /'.  •/.,  1  *()!),  864.)  W.  F.  Daniel! 
f/'.  ./.,  xvi.  MS  and  423)  has  given  an  ac- 
count of  several  varieties  of  copal  produced  on  the 
coast  and  interior  parts  of  Western  Africa,  from 
Sierra  Leone  to  Angola  and  Benguela.  Those 
from  Sierra  Leone,  which  are  most  highly  valued 
for  their  superior  hardness  and  transparency, 
■  id  by  Daniell  to  be  derived  from  the 
(Juibourtia  copallifera  of  Bennett  (Copaifera 
guibourtiana,  Benth.),  a  large  leguminous  tree, 
growing  preferably  in  mountainous  regions,  and 
very  nearly  related,  botanically,  to  the  UymencEOS 
which  produce  copal  in  other  regions.  The  drug 
is  mostly  collected,  not  from  the  tree  itself,  but 
from  the  beds  and  borders  of  streams,  into  which 
it  is  washed  down,  during  the  rains,  from  the  hill- 
sides, in  the  soil  of  which  it  had  been  deposited. 

The  commercial  product  known  as  Manila  copal, 
according  to  Tschirch  and  Koch,  is  derived  from 
Agathis  Dammara,  Rich.  (Dammara  orientalis, 
Lamb.),  a  conifer.  It  consists  chiefly  of  free 
amorphous  resin  acids,  namely,  alpha-  and  beta- 
mancophalolic  acid,   CioHi8Oa    (about  eighty   per 
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cent.),  and  contains  besides  about  12  per  cent, 
of  a  resin,  C20H32O2,  and  about  five  per  cent, 
of  essential  oil.  The  latter,  when  fresh,  forms  a 
liquid  as  clear  as  water,  very  mobile,  having  a 
pleasant  odor,  and  the  sp.  gr.  0.840;  it  boils  at 
from  165°  to  170°  C.  (329°-338°  F.),  and  mixes 
in  all  proportions  with  alcohol,  ether,  chloroform 
and  fatty  oils. 

Copal   varies   in  appearance  and   properties   as 
procured  from  different  sources.    It  is  in  roundish, 
irregular,  or  flattish  pieces,  often  rough  over  the 
surface,  probably  from  the  impression  of  sand  in 
its    soft   state,   colorless,   yellowish,    or  brownish 
yellow,  more  or  less  transparent,  very  hard,  with 
a    shining,    conchoidal    fracture,    inodorous    and 
tasteless,  of  a  sp.  gr.  varying  from  1.045  to  1.139, 
insoluble    in   alcohol,   partially   soluble    in   ether, 
and  slightly  so  in  oil  of  turpentine.     Some  vari- 
eties unite  with  alcohol,  if  suspended  in  its  vapor 
while  boiling.     By  heat  it  melts  and  emits  gases, 
loses  from   15  to  20  per  cent,  of  weight,  and  is 
altered   so   as   to   become   more   soluble   in   ether, 
alcohol,  and  oil   of  turpentine,  and   in   this  way 
copal   varnishes   are   usually   made.     It   is   not   a 
proximate  principle,  but  consists  of  various  resins 
united    in    different    proportions.      According    to 
Unverdorben  and  Filhol,  some  five  different  resins 
can  be  obtained  by  the  successive  action  of  sol- 
vents.     On   the    distillation    of    copal,    an   oil    is 
obtained  of  the  composition  CioHie,  boiling  at  from 
160°  to  1G5°  C,  and  sp.  gr.  0.965,  together  with  an 
oxygenated   oil,   showing  it   to   have   arisen   from 
the  oxidation  of  various  terpenes,  CioHie.    (For  an 
account   of   the   present   views   on   the   nature   of 
copal  resins  see  Tschirch,  Die  Earze  und  die  Earz- 
behalter,  Leipzig,  1900.)     The  East  India  or  Afri- 
can   copal    is    described    by    Schindler    as    of    a 
globular  form,  softer  and  more  transparent  than 
the  other  varieties,  with  a  surface  always  clear, 
and  having  an  agreeable  odor  when  heated.    It  is 
readily  and  freely  dissolved  by  the  oils  of  turpen- 
tine and  rosemary  when  pure,  but  not  by  these 
fluids  when  rendered  resinous  by  age.     It  is  more 
readily  fusible  than  the  others,  and  makes  the  best 
varnish.     The  West  India  copal  is  in  flat  pieces, 
seldom  weighing  more  than  three  ounces,  rarely 
containing  insects,  very  hard,  of  a  rough  appear- 
ance, of  a  yellowish  color,  and  without  odor  or 
taste.     It  is  much  less  readily  dissolved  by  oil  of 
turpentine  than  the  East  India  variety,  swells  but 
does  not  dissolve  in  oil  of  rosemary,  and  is  slightly 
soluble  in  absolute  alcohol.     A  third  kind,  prob- 
ably also  American,  is  in  convex  or  concave  pieces, 
about   a   pound   in   weight,    often    containing   in- 
sects  and  other  impurities.     In   solubility  it   re- 
sembles the  last  mentioned  variety,   in  fusibility 
is  intermediate  between  it  and  the  East  Indian, 
and     is     altogether     inferior.       (P.     J.,      1850.) 
The   African  or   Sierra   Leone   copal   is   described 
by  Daniell   as  occurring  "  in   small   round   tears, 
or  irregular  conical  and  smooth  nodulated  masses, 
seldom   exceeding  in   size  an  ordinary   duck  egg. 
They  are  covered,  to  a  greater  or  less  extent,  by 
a  peculiar  white  efflorescence,  which  increases  by 
age.     Their  color  graduates  from  a  pale  green  to 
a  lemon  or  dull  yellow."     (Ibid.,  xvi.  369.)     Wel- 
witsch  states  that  this  drug  is  mostly  found  in 
sandy  soil,  in  the  hilly  districts,  along  the  whole 
coast   of   Angola,   where    its   prevalence   coincides 
with  that  of  Adansonia  digitata,  L.      (Fam.  Mal- 
vaceae.)     It  is  dug  from   the  earth,   or  found  in 
spots  where   it  has   been   collected   by  the   wash- 
ing of  the  rains,  or  laid  bare  by  earth-falls,  and 
the  quantity  annually  collected  in  this  region,  and 

(92) 


exported  from  Benguela,  was  at  one  time  very 
large.  The  surface,  like  that  described  by 
Daniell,  is  covered  with  a  whitish  earthy  crust, 
sometimes  exhibiting  veins  or  network,  probably 
produced  by  attrition  in  their  conveyance  by 
floods.      (A.  J.  P.,  1866.) 

Inhabane  copal  has  been  shown  to  be  the  pro- 
duct of  Copaifera  gorskiana,  Benth.  (Fam.  Le- 
guminosae),  and  seeds  sent  to  Kew  Gardens  in 
1886  germinated,  and  the  plant  has  been  widely 
introduced  into  both  the  East  and  West  Indies, 
and  into  Australia.      (P.  J.,  xix.  508.) 

Crude  and  scraped  copal  are  known  in  the 
market;  the  former  of  a  dull  opaque  appearance 
externally,  the  latter  much  clearer  and  more 
transparent,  in  consequence  of  being  deprived  of 
its  outer  coat.  The  process  of  scraping  is  said  to 
consist  in  the  removal  of  the  exterior  portion  by 
means  of  an  alkaline  solution,  which  readily  dis- 
solves copal.  This  resin  is  used  chiefly  in  making 
varnishes.  H.  Violette  states  (A.  J.  P.,  1863,  140) 
that  certain  varieties  of  copal  used  for  varnish, 
which  are  not  naturally  soluble  in  ether,  oil  of 
turpentine,  benzin,  petroleum,  etc.,  become  soluble 
in  these  menstrua,  whether  cold  or  hot,  by  being 
heated  in  close  vessels  to  the  temperature  of  from 
176.7°  to  204.4°  C.  (350°  to  400°  F.),  and  thus 
yield  excellent  varnishes  without  loss  of  matter; 
and  the  same  resin,  heated  as  above  with  one- 
third  of  linseed  oil  and  three-fourths  of  oil  of 
turpentine,  gives  directly  a  clear,  limpid,  slightly 
yellowish  varnish,  fit  for  the  most  delicate  uses. 
(J.  P.  C,  4e  ser.,  iv.  284.)  Edison  found  aniline 
oil  a  good  solvent  for  copal. 

Copper  Acetate.  Cupri  Acetas.  U.  8.  1880. 
Cu ( C2H30a) 2-H20  =  198.14.  Crystallized  verdi- 
gris. Crystals  of  Venus.  Verdet,  Cristaux  de  Ve- 
nus, Fr.  Essigsaures  Kupfer,  Aerugo  crystallisata, 
C rystallisirter  Griinspan,  G. — This  salt  may  be 
prepared  by  dissolving  verdigTis  in  acetic  acid,  or 
by  precipitating  a  concentrated  solution  of  lead 
acetate  with  copper  sulphate.  It  is  the  normal 
cupric  acetate,  as  distinguished  from  the  basic 
salt.  "  Deep-green,  prismatic  crystals,  yielding 
a  bright  green  powder,  efflorescent  on  exposure  to 
air,  odorless,  having  a  nauseating,  metallic  taste 
and  an  acid  reaction.  Soluble  in  15  parts  of 
water  and  in  135  parts  of  alcohol  at  15°  C.  (59° 
F.),  in  5  parts  of  boiling  water  and  in  14  parts 
of  boiling  alcohol.  When  heated  above  100°  C. 
(212°  F.),  the  salt  loses  its  water  of  crystalliza- 
tion, and  at  a  temperature  above  200°  C.  (392° 
F.),  it  is  gradually  decomposed.  The  aqueous 
solution  of  the  salt  has  a  bluish-green  color,  which 
is  rendered  deep  blue  by  an  excess  of  ammonia. 
On  heating  the  salt  with  sulphuric  acid,  acetous 
vapors  are  evolved.  If  the  aqueous  solution  of 
the  salt  be  treated  with  hydrogen  sulphide  until 
all  the  copper  is  precipitated,  the  filtrate  should 
leave  no  residue  on  evaporation  (alkalies,  alkaline 
earths,  and  iron).  If  the  aqueous  solution  be 
heated  to  boiling  with  solution  of  soda  in  excess, 
it  will  yield  a  filtrate  which  should  not  be  clouded 
by  hvdrogen  sulphide  (absence  of  lead,  zinc)." 
U.  S.  1880. 

Verdigris.  Impure  Subacetate  of  Copper.  U.  S. 
1870.  Copper  Subacetate.  Viride  JEris,  Mrugo, 
Lat.;  Acetate  de  Cuivre  brut,  Sous-acetate  de 
Cuivre,  Vert-de-gris,  Acetate  basique  de  Cuivre, 
Verdet  gris,  Fr.  Griinspan,  Spangriin,  Basisches 
Essigsaures  Kupfer,  Kupferoxyd,  G. :  Verde  Rame, 
It.;  Cardenillo,  Sp. — This  basic  salt  is  prepared 
in  the  south  of  France,  more  particularly  in  the 
neighborhood  of  Montpellier.     It  is  also  manufac- 
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tured  in  Great  Britain  and  Sweden.  In  France 
the  process  is  conducted  in  the  following  manner. 
Sheets  of  copper  are  stratified  with  the  residue  of 
the  grape  after  the  expression  of  the  juice  in 
making  wine,  and  are  allowed  to  remain  in  this 
state  for  a  month  or  six  weeks.  At  the  end  of  this 
time  the  plates  are  found  coated  with  a  considerable 
quantity  of  verdigris.  This  is  scraped  off,  and  the 
plates  are  then  replaced  as  at  first,  to  be  further 
acted  on.  The  scrapings  thus  obtained  form  a 
paste,  which  is  afterwards  well  beaten  with 
wooden  mallets,  and  packed  in  oblong  leathern 
sacks,  about  ten  inches  in  length  by  eight  in 
breadth,  in  which  it  is  dried  in  the  sun,  until 
the  loaf  of  verdigris,  as  it  is  called,  attains  the 
proper  degree  of  hardness.  The  rationale  of  the 
process  is  easilj*  understood.  The  juice  of  the 
grape  refuse  undergoes  the  acetous  fermentation, 
and  the  acetic  acid  attacking  the  copper  forms 
the  subacetate.  In  England  a  purer  verdigris  is 
prepared  by  alternating  copper  plates  with  pieces 
of  woollen  cloth  steeped  in  pyroligneoui  acid. 
Verdigris  comes  to  tin's  country  exclusively  from 
France,  being  Imported  principally  from  Bor- 
deaux and  Marseilles.  The  importation  for  11)04 
amounted  to  .r)!t,s4.{  lbs.,  valued  at  $7,7.r)0.  It 
occurs  in  manwin  Of  a  pale  green  color,  and  com- 
posed of  a  multitude  of  minute  silky  crystals. 
Sometimes,  however,  it  occurs  of  a  blight  blue 
color,     Its   taste   li  ooppery.     It   is  insoluble  in 

alcohol,    and,    by    the    action    of    water,    a    portion 

of  it  is  resolved  into  the  neutral  acetate  which 

dissolves,  and  the  trihasic  acetate  which  remains 
behind  in  the  form  of  a  dark  green  powder. 
gradually  becoming  black.  It  is  hence  evident 
that,  when  verdigris  is  prepared  by  levigatioa 
with  water,  it  is  altered  in  its  nature.  When 
verdigris  (■  acted  <>n  by  sulphuric  acid,  it  i*  de- 
composed, vapors  of  acetic  acid  being  evolved, 
easily  recognisable  l>y  their  vinegar  odor.  It  i^ 
almost  entirely  soluble  in  ammonia,  and  dis- 
solves in  hydrochloric  and  diluted  sulphuric  acid-. 
with  the  exception  of  Impurities,  which  should 
not  exceed  5  per  cent.  When  of  good  quality,  it 
has  a  lively  green  color,  is  free  from  black  or 
white  spots,  and  is  dry  ami  difficult  to  break. 
The  green  rust,  called  in  popular  language  verdi- 
gris, with  which  copper  vessels  are  very  frequently 
coated,  when  not  kept  dean,  is  a  copper  carbonate, 
and  should  not  be  confounded  with  true  verdigris. 

Verdigris,  apart  from  its  Impurities,  b  I  variable 
mixture  of  the  basic  copper  acetal 

The  blue  variety  has  approximately  the  com- 
position (CbHeO«)aCu,Cu(OH)a-f  f>H2o.  When 
treated  with  water  it  is  gradually  decomposed  into 
two  parts,  according  to  the  reaction: 

3(Cu(C2Ha02)2.Cu(OH)2)  =  Cu(C2II302)2. 
2Cu(OH)2  +  2Cu(C2H302)2.('uf()H)2 
The  latter  of  these  products  constitutes  the 
green  variety  of  verdigris.  (Fliickiger,  Pharm. 
Chem.,  758.)  The  local  and  general  action  of 
verdigris  upon  the  animal  economy  and  the 
treatment  of  its  poisoning  are  the  same  as  those 
of  copper  sulphate.     It  is  not  used  internally,  i 

1  Linimentum  JEruginis,  Mel  JEgyptiacum,  Unguen- 
tum  Jlguptiaeum. — This  Is  an  old  "preparation,  for- 
merly official  in  Great  Britain.  The  following  is 
the  process  for  it  given  in  the  old  London  Pharma- 
copoeia :  "Take  of  verdigris  (Subacetate  of  Copper), 
in  powder,  an  ounce;  Vinegar  seven  fluidounces ; 
Honey  fourteen  ounces.  Dissolve  the  Verdigris  in 
the  Vinegar,  and  strain  through  linen;  then  gradu- 
ally add  the  Honey  and  boil  down  to  a  proper  con- 
sistence." The  ounces  used  here  are  troyounces.  It 
sometimes  happens,  during  the  boiling  of  the  acetic 
solution  of  the  verdigris,  that  a  red  deposit  rapidly 


Copper  Ammonio-sulphate.  Cuprum  Ammo- 
niatum.  Ammoniated  Copper.  Cuprum  Sulfuri- 
cum  Ammoniatum.  Sulfate  de  Cuivre  ammoniacal, 
Cuivre  ammoniacal,  Ft.  Schwefelsaures  Kupfer- 
oxyd-Ammoniak,  Ammoniakalisches  Kupfersul- 
fat,  G. — "  Take  of  Copper  Sulphate  half  a  troy- 
ounce;  Ammonium  Carbonate  three  hundred  and 
sixty  grains.  Rub  them  together  in  a  glass  mortar 
until  effervescence  ceases.  Then  wrap  the  Am- 
moniated Copper  in  bibulous  paper,  dry  it  with  a 
gentle  beat,  and  keep  it  in  a  well-stopped  glass 
bottle."     U.  S.  1870. 

When  the  two  salts  above  mentioned  are  rubbed 
together,  a  reaction  takes  place  between  them,  at- 
tended with  the  elimination  of  the  water  of  crystal- 
lization of  the  copper  sulphate,  which  renders  the 
mass  moist,  and  with  the  simultaneous  escape  of 
carbon  dioxide  gas  from  the  ammonium  carbonate 
i  sesquicarbonate),  which  occasions  an  efferves- 
cence. The  color  is  at  the  same  time  altered, 
passing  from  the  light  blue  of  the  powdered 
copper  sulphate  to  a  beautiful  deep  azure.  The 
nature  of  the  chemical  changes  which  take  place 
in  the  formation  of  what  is  commonly  called 
"ammoniated  copper"  depends  somewhat  upon 
the  conditions  of  action.  When  anhydrous  cupric 
sulphate  is  exposed  to  the  action  of  dry  ammonia 

the  mass  becomes  healed,  and  a  deep  blue 
powder,  CuS04  +  5NH*  result-,  which  on  exposure 
to  the  air  is  capahle  ot  sxehanging  the  .">  molecules 
of  ammonia  for  a  corresponding  amount  of  water. 
If.  however,  one  part  of  powdered  cupric  sul- 
phate he  added  to  three  parte  of  ammonia  solu- 
tion (sp.  gr,  0.960),  and  after  the  subsidence  of 
any  ferric  hydroxide  present  as  impurity,  six  parts 
of  alcohol  be  added  to  the  clear  liquid,  or 
will  be  formed  of  the  composition  (  u(Ml3)4s<)4 
-f-  H2o.    if  this  preparation  be  allowed  to  remain 

ed  lo  tin'  air.  it  will  lose  ammonia  and  water, 
and  lie  changed  into  a  mixture  of  basic  sulphates. 
.Ammoniated  copper  sulphate  loses  two  moleoulei 
of  NH3  and  the  on"  molecule  of  water  at,  150  I  . 
5°  F.),  and  at  260°  C.  (500"  V.).  only  anhy- 
drous sulphate  remains,  which  frequently,  how- 
over,  contains  cuprous  oxide. 

This  salt  has  a  beautiful  deep  azure-blue  color, 
a  strong  ammoniacal  odor,  and  a  styptic,  metallic 
taste.  It  is  soluble  in  water,  and  the  solution  has 
an  alkaline  reaction  on  vegetable  colors;  but,  un- 
Of  ammonium  sesquicarbonate, 
the  solution  deposits  copper  subsulphate  if  much 
diluted.  When  exposed  to  the  air  it  parts  with 
ammonia,  and  is  said  to  be  ultimately  converted 
into  ammonium  sulphate  and  copper  carbonate. 
This  change  is  apt  to  occur,  to  a  greater  or  less 
extent,  while  it  is  drying.  It  should  not,  there- 
fore, be  prepared  in  large  quantities  at  a  time,  and 
should  be  kept  in  well-closed  bottles.  By  heat  the 
whole  of  it  is  dissipated,  except  the  copper  oxide. 
Arsenic  trioxide  precipitates  a  green  copper  arse- 
forms,  consisting  of  the  red  or  suboxide  of  copper 
(cuprous  oxide)  ;  and  that  at  the  end  of  the  process 
little  or  none  of  the  metallic  salt  remains.  This 
happens  especially  when  granular  or  old  honey 
is  employed.  (Harley,  P.  J.,  xl.  '.'>7,~.)  The  chai 
owing  to  the  decomposition  of  the  cupric  oxide  by 
the  grape  sugar  of  the  honey,  converting  It  into 
cuprous  oxide.  The  Inference  is  that,  In  making  the 
preparation,  so  as  to  fulfil  the  objects  of  the  original 
prescription,  simple  syrup  should  be  used.  It  was 
formerly  employed,  either  undiluted  or  mixed  with 
some  mild  ointment,  to  destroy  fungous  granulations 
or  to  repress  their  growth.  In  the  latter  state  It 
acts  as  a  stimulant  to  flabby,  indolent,  and  ill-con- 
dAtioned  ulcer*;  and,  largely  diluted  with  water.  It 
has  been  used  as  a  gargle  In  venereal  ulcerations  of 
the  mouth  and  throat.  It  Is  sometimes  also  applied 
undiluted,  by  means  of  a  camel's-hair  brush. 
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nite  from  its  solution.  Solutions  of  potassium  and 
sodium  hydroxides,  lime  water,  and  the  acids  are 
incompatible  with  it.  Ammoniated  copper  was 
formerly  much  employed  in  epilepsy,  chorea,  hys- 
teria, etc.  It  is  at  present  very  seldom  exhibited.  In 
overdoses  it  produces  vomiting,  and  the  poisonous 
effects  which  result  from  the  other  preparations 
of  copper.  Dose,  in  pill  or  solution,  a  quarter 
or  half  a  grain  (0.010-0.032  Gm.),  twice  a  day, 
and  gradually  increased  to  four  or  five  grains 
(0.26  or  0.32  Gm.). 

Copper  Arsenite.  Cupri  Arsenis.  Scheele's 
Green. — This  salt  was  brought  forward  for  the 
purpose  of  treating  diarrhoea  on  the  homoeopathic 
principle,  in  the  Symptomen-Codex  of  Jahn,  in 
1865,  and  has  been  greatly  lauded  by  John  Aulde 
and  other  regular  practitioners  in  the  treatment 
of  diarrhoza,  enterocolitis,  cholera  morbus,  and 
dysentery.  It  is  to  be  given  in  doses  of  from  one- 
three-thousandth  to  one-two-thousandth  of  a  grain 
(0.000022-0.000033  Gm.),  at  intervals  of  from  ten 
to  twenty  minutes,  until  some  effect  is  produced. 
It  does  not  seem  to  be  sustaining  its  first  reputa- 
tion. According  to  H.  A.  Hare  copper  arsenite 
is  a  valuable  remedy  in  anosmia;  dose,  one-twen- 
tieth grain   (0.003  Gm.). 

Copper  Iodide.  Cupri  Iodidum.  Cuprous  Io- 
dide. Kupferjodiir,  G. — A  white  powder,  insoluble 
in  diluted  acids  and  in  water ;  soluble  in  ammonia 
water  and  solution  of  potassium  iodide.  Made  by 
adding  a  solution  of  potassium  iodide  to  a  solution 
of  copper  and  iron  sulphates. 

Copper  Nitrate.  Cupri  Nitras.  Br.  1885. 
Cupric  Nitrate.  Cu  ( N03 )  3,3H20.— "  May  be  ob- 
tained by  dissolving  copper  in  diluted  nitric  acid 
and  evaporating  the  solution  until  crystallization 
takes  place  on  cooling  to  a  temperature  not  lower 
than  70°  F.  (21.1°  C.)."  Br.  1885.  This  salt  was 
introduced  in  the  1885  revision  of  the  British 
Pharmacopoeia,  to  be  dropped  in  1898.  As  obtained 
by  the  above  process,  the  crystals  are  prismatic 
and  of  a  deep  blue  color,  and  very  deliquescent 
and  corrosive.  At  a  temperature  below  70°  F. 
(21.1°  C),  with  one-third  of  its  weight  of  water 
it  forms  tabular  crystals  which  have  the  composi- 
tion Cu(N03)2,6H2b.  The  addition  of  a  very  little 
more  water  causes  the  crystals  to  form  a  styptic 
and  caustic  fluid.  The  diluted  aqueous  solution 
should  show  only  a  faintly  acid  reaction  to  litmus- 
paper.  This  salt  has  the  physiological  and  me- 
dicinal properties  of  copper  sulphate,  and  may  be 
used  in  the  same  dose. 

Copper  Nucleinate.  Cuprol — This  salt  is  a 
greenish  powder  and  is  said  to  contain  6  per 
cent,  of  the  metal  and  to  be  readily  soluble  in 
hot  water  and  not  to  be  thrown  out  of  its  solu- 
tion by  alkalies  and  not  to  precipitate  with 
albuminous  liquids.  It  is  used  in  10  per  cent, 
solution  with  one-half  per  cent,  of  chloretone  as 
a  preservative.  It  has  been  highly  recommended 
in  the  treatment  of  trachoma  and  other  condi- 
tions of  the  conjunctiva.  The  assertion  is  made 
that  it  has  greater  penetrating  powers  and  pro- 
duces less  irritation  than  ordinary  salts  of  copper. 
(Von  Sicherer,  Die  Ophthal.  Kl.,  1901.) 

Copper  Oxide,  Black.  Cupri  Oxidum  Nigrum. 
Cuprum  Oxydatum.  Oxyde  noir  de  Cuivre,  Safran 
de  Venus,  Fr.  Kupferoxyd,  G. — Cupric  oxide, 
CuO,  is  obtained  most  conveniently  by  heating 
to  redness  the  nitrate.  This  oxide,  in  the  form 
of  ointment,  made  by  mixing  four  parts  with 
thirty  of  lard,  has  been  locally  used  twice  a 
day  to  remove  chronic  indurations  of  the  glands. 
(Hoppe,  Ann.  Ther.,  1855.)      It  is  also  asserted 


to  be  an  active  tcenicide  of  very  feeble  toxic 
power.  It  is  given  by  Dorr  in  doses  of  one  and  a 
half  grains  (0.096  Gm.)  four  times  a  day  for 
several  days,  the  last  dose  followed  by  castor  oil. 
(See  Ther.  Geg.,  1901.) 

Copper  Phenolsulphonate.  Cupri  Phenolsul- 
phonas.  Copper  8ulphocarbolate.  Paraphenol- 
sulfosaures  Kupfer,  G.  (C6H4(0H)S03)2Cu  + 
5H2O. — Green  prismatic  crystals  soluble  in  water 
and  alcohol.  Made  by  reaction  between  copper 
sulphate  and  barium  phenolsulphonate.  Used  ex- 
ternally as  an  antiseptic  (1  to  100  or  200)  solu- 
tion in  gonorrhoea  and  blennorrhcea. 

Coptis.  Goldthread.  Coptide,  Fr.  Gelbe 
(Kleinste)  Niesswurz,  G. — The  slender,  bright  yel- 
low root  of  the  ranunculaceous  plant  Coptis  tri- 
folia  (L.),  Salisb.,  was  formerly  official  in  the  U. 
S.  Pharmacopoeia.  It  inhabits  the  northern  region 
of  this  continent  and  of  Asia,  and  is  found  in 
Greenland  and  Iceland.  It  delights  in  the  dark 
shady  swamps  and  cold  morasses  of  northern  lati- 
tudes and  alpine  regions,  and  abounds  in  Canada 
and  in  the  hilly  districts  of  the  Northern  United 
States. 

Dried  goldthread,  as  brought  into  the  market,  is 
in  loosely  matted  masses,  consisting  of  the  long, 
thread-like,  orange-yellow  roots,  frequently  inter- 
laced, and  mingled  with  the  leaves  and  stems  of 
the  plant.  It  is  without  odor,  and  has  a  purely 
bitter  taste,  unattended  with  aroma  or  astrin- 
gency.  It  imparts  a  bitterness  and  yellow  color 
to  water  and  alcohol,  but  most  perfectly  to  the 
latter,  with  which  it  forms  a  bright  yellow  tinc- 
ture. The  infusion  is  precipitated  by  silver  nitrate 
and  lead  acetate.  (Bigelow.)  It  affords  no  evi- 
dence of  containing  either  resin,  gum,  or  tannin. 
The  plant  undoubtedly  contains  berberine,  which, 
according  to  F.  F.  Mayer  (A.  J.  P.,  1863)  and 
E.  Z.  Gross  (Ibid.,  1873),  is  associated  with 
another  alkaloid.  Gross  states  that  cop  tine 
differs  from  berberine  in  its  colorless  crystals, 
and  by  forming  with  mercuric  potassium  iodide 
(Mayer's  reagent)  a  crystalline  instead  of  floccu- 
lent  precipitate.  See  also  John  J.  Schulz  (A.  J. 
P.,  1884,  261).  C.  W.  Burr  detected  starch  in 
Coptis  trifolia.  (A.  J.  P.,  1884,  31.)  Goldthread 
is  a  simple  tonic  bitter,  bearing  a  close  resem- 
blance to  quassia  in  its  mode  of  action,  and  appli- 
cable to  all  cases  in  which  that  medicine  is  pre- 
scribed, though,  from  its  higher  price,  not  likely 
to  come  into  general  use  as  a  substitute.  In 
New  England  it  is  employed  as  a  local  appli- 
cation in  aphthous  ulcerations  of  the  mouth,  but 
it  probably  has  no  other  virtues  in  this  complaint 
than  such  as  are  common  to  the  simple  bitters. 
It  may  be  given  in  substance,  infusion,  or  tincture. 
The  dose  of  the  powder  is  from  ten  to  thirty 
grains  (0.65-2.0  Gm. ),  or  of  a  tincture  made  with 
an  ounce  of  the  root  to  a  pint  of  diluted  alcohol, 
one  fluidrachm  (3.75  Cc). 

The  Coptis  Teeta  of  Wallich,  which  grows  in 
the  mountainous  regions  bordering  on  Assam,  is 
much  used  as  a  tonic  by  the  natives  and  by  the 
Chinese.  It  is  analogous  in  properties  to  C.  tri- 
folia, and  is  said  to  contain  8i  per  cent,  of  ber- 
berine. It  has  been  brought  into  use  in  British 
India.  It  is  highly  commended  by  Twining  as 
a  stomachic  tonic.  (P.  J.,  1870,  161.)  Coptis 
anemonifolia,  Lieb.  and  Zucc,  is  said  to  contain 
berberine,  and  has  been  used  in  Japan  in  intes- 
tinal catarrh.      (Sei-i-Ktcai,  1892.) 

Coral.  Corail,  Fr.  Koralle,  G. — The  solid  meso- 
dermal calcareous  skeletons  of  the  coral  polyps, 
anthozoa,   were   formerly   used   in   medicine,   but 
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have  passed  out  of  vogue.  Their  chief  constituent 
is  calcium  carbonate,  colored  by  ferric  oxide,  and 
united  with  more  or  less  animal  matter. 

Corallin.  Pasonin. — A  coloring  or  dyeing  mate- 
rial, derived  from  rosolic  acid  or  aurin  (Ci9H14 
O3),  which  is  itself  derived  from  phenol  or  car- 
bolic acid  by  the  joint  action  of  sulphuric  and 
oxalic  acids  upon  it.  It  is  formed  by  exposing 
together  rosolic  acid  and  alcoholic  ammonia  to  a 
heat  of  149°  C.  (300.2°  F.),  and  is  considered  to 
be  an  intermediate  product  between  pararosani- 
line  and  pararosolic  acid.  A  solid  substance  is 
thus  obtained,  in  scales  of  a  peony  redness,  with 
reflected  green  or  dull  yellow  rays,  almost  insolu- 
ble in  water,  soluble  in  alcohol  and  the  fixed 
oils.  Ambrose  Tardieu,  having  met  with  some  ex- 
traordinary cases  of  a  severe  vesicular  eruption 
upon  the  feet,  attended  with  violent  inflammation 
and  swelling,  and  with  general  febrile  symptoms, 
attributed  to  the  wearing  of  red  socks,  found  that 
these  socks  yielded  nothing  to  water,  cold  or  hot, 
feebly  acidulated  or  alkaline,  but  did  give  up  their 
red  eoloring  matter  to  boiling  alcohol  of  85°.  Ivy 
evaporating  the  alcoholic  solution  thus  made,  an 
extract  was  obtained,  whuoe  alcoholic  solution 
given  fajpodermieally  aaweed  death  la  various 
lower  animals.  An  alcoholic  solution  of  pure  coral- 
lin was  then  injected.  A  dog  was  killed  by  twenty 
centigramme*  (about  three  grain-),  a  rabbit  by 
half  the  quantity,  and  a  frog  by  five  centigrammes, 
or  less  than  a  grain.  In  the  dog  and  rabbit  there 
wis  violent  purgation,  with  intense  fewer  and  pro- 
gressive prostral  ion.  and  the  leg  of  the  side  in  which 
the  injection  had  been  made  was  very  painful.  After 
death  the  neighborhood  of  the  wound  was  found 
suppurating, the  stomach  sound. and  the  intestines 

distended, with  signs  of  violent  inflammation  of  the 
mucous  membrane;  the  liver  presented  evideno 
fatty    degeneration    and    the    lungs    appeared    as    if 

dyed    by    the    s.arlrt    coloring    matter.      Etouaain 

Succeeded  in  extracting  a  portion  of  the  eoloring 
matter  from  the  lungB  and  liver,  and  dyeing  with 
it  a  skein  of  silk.  These  experiments  are  very 
interesting  from  a  medico-legal  point  of  view,  as 
corallin  might  be  readily  detected  in  this  way,  if 
at  any   time,  accidentally   or  otherwise,   the   BMHS 

of  fatal  results.    Hitherto  the  effects  on  the  human 

subject  have  been  confined  to  the  painful  cuta- 
neous affection,  which  has  been  so  satisfactorily 
traced  to  contact  of  the  skin  with  the  silk  fabrics 
dyed  with  it:  but  even  in  these  cases  there  wire 
serious  constitutional  symptoms,  as  fever,  head 
ache,  giddiness,  and  nausea.     (./.  P.  C..  I860,  262.) 

Local  poisoning  may  be  caused  by  aniline  red  as 
well  as  by  corallin.  The  two  colors  may  be  distin- 
guished in  tissues.  Aniline  red  disappears  very 
rapidly  by  contact  with  ammonia:  but  the  color 
reappears  by  the  addition  of  an  acid,  or  by  the 
evaporation  of  the  alkali.  Corallin  red  is  not  dis- 
solved by  cold  water,  yields  a  slight  color  to  boil- 
ing water,  but  rapidly  disappears  from  the  tissue 
under  the  action  of  boiling  alcohol.  Alkalies 
brighten  the  color  without  changing  it:  acids 
precipitate  the  coloring  matter  in  yellow  flakes. 
(Ibid.,  1869,  871.)  Some  observers  later  than 
Tardieu  believe  that  pure  corallin  is  not  poison- 
ous, and  that  the  symptoms  have  been  produced 
bv  arsenic  or  other  contaminating  substances. 
(See  M.  T.  G.,  1869,  421:  P.  J.,  2d  Per.,  xi. 
360;    also  N.  Y.  M.  ./..  1870,  599;    V.  R.,  i.  288.) 

Corallorhiza.  Corallorhiza  odon torhiza  ( Willd.) , 
Nutt.  Coral-root.  (Fam.  Orchidaceae. ) — This  is  a 
parasitic  leafless  herb,  sending  up  from  a  coral-like 
rhizome  a  simple  scape  or  flower  stem,  from  six 


to  sixteen  inches  high,  furnished  with  sheaths 
instead  of  leaves,  of  a  light  brown  or  purplish 
color,  and  bearing  small,  greenish-brown  flowers 
in  a  long  spike.  The  plant  grows  throughout  the 
United  States  east  of  the  Mississippi.  The  rhi- 
zome is  the  part  used.  It  is  much  branched  and 
toothed,  and  of  a  brown  color,  and  from  its  resem- 
blance to  coral  gave  name  to  the  plant.  It  has  a 
strong  peculiar  odor,  and  an  astringent  bitterish 
taste.  It  is  much  valued  by  the  eclectics  as  an 
energetic  diaphoretic,  destitute  of  general  stimu- 
lant properties.  It  is  given  in  fevers;  dose  of 
powder,  thirtv  grains   (2  Gm.)   every  two  hours. 

Cordol.  fribromsalol.  C6H4.OHCOO.C6HaBr3. 
A  white,  tasteless,  and  odorless  powder,  insoluble 
in  water,  ether,  and  alcohol,  freely  soluble  in 
chloroform  and  glacial  acetic  acid.  Cordyl  or 
acetyl  Iribromsalol  is  insoluble  in  water,  and  oc- 
curs in  the  lorm  of  fine  white  needles.  Cord  cine 
or  methyl  tribromsalol  occurs  in  small  white  crys- 
tals, which  are  insoluble  in  water,  but  soluble  in 
alcohol  and  chloroform.  Cordol.  cordyl,  and  cor- 
deine  are  said  to  be  hypnotics  which  have  the 
advantage  of  being  almost  tasteless.  The  dose  of 
(it  her  is  from  eight  to  fifteen  grains  (0.5-1.0  (Jin. ) . 

Coriaria.  Qorimrii  myrtifolia,  L.  Currier's 
Sumach,     h'lrfoul,  Sumach  des  Corroyeur.s,  Fr.    Ucr- 

il'am.  OociaxiaoeeB). — This  is  a 
shrub  growing  wild  in  Southern  Europe,  which  is 
snmntimre  cultivated  in  gardens  on  account  of  its 
handsome  foliage.  The  leaves,  which  are  used  for 
dyeing  black,  were  at  one  time  employed  to  a  con- 
siderable extent  in  Prance  in  the  adulteration  of 
sanaa.    The  fruit,  resembling  berries  in  form,  an 

black,  and  about  the  SUV  M  ■  p''a.  Both  these 
and   the   b  poisonous    in    large  doses,  and 

,1  instances  of  death  are  on  record  from  eat- 
ing the  fruit.  (Merat  and  De  Lens.)  Kiban 
baa  Discovered  In  the  fruit  ooriamyrtin.    This  is 

in    the    form    Of    White   crystals,    inodorous,   1 

Ively  bitter,  and  extremely  poisonous.  It  fuses 
at  EM"  C.  (42H°  F.),  and  crystallizes  again  on 
COOling.      It   is  but   slightly  soluble  in  water,  hot  or 

cold,  but  freely  so  in  alcohol,  ether,  chloroform, 

and   ben/,«il.       Its   OOmpOSitlon    is   represented    by   the 
formula  ('3oH36()1o.     It   ranks  with   the  glue.' 
a-    when    boiled   wit  h  diluted   hydrochloric   acid  at 
three  decomposition   products  are  formed,  ol 

which  one  separates  in  yellow  tlocks,  while  the 
solution  reduces  alkaline  copper  solutions.    About 

three  Brains  caused  in  a  dog  vomiting,  severe  con- 
vulsions,   and    death    in    an    hour    and    a    quarter. 

Kiban   obtained   it    by   treating   the   juice   of   the 

fresh  or  an  infusion  of  the  dried  fruit  and  leaves 
at  tir»t  with  had  acetate,  then  with  hydrogen 
sulphide  to  throw  down  the  lead,  concentrating 
the  filtered  liquid  to  a  syrupy  consistence,  and 
agitating  this  with  ether,  which  extracted  the 
poison,  and  vielded  it  on  evaporation.  (J.  P.  C, 
]s<;4.  487.) 

Tlolocopetale,  a  Mexican  drug,  is  said  to  be  the 
product  of  a  Coriaria,  probably  C.  myrtifolia,  con- 
taining coriarin  and  coriamyrt in ,  and  to  be  ac- 
tively poisonous. 

Toot-poison.  Tu-tu. — In  New  Zealand  a  poison- 
ous plant,  known  as  the  toot-plant,  has  proved 
very  destructive  to  the  domestic  animals.  W. 
Lauder  Lindsay  found  it  to  be  the  Coriaria  ru-sci- 
folia  of  Linnaeus  (C.  sarmentosa,  Forst.),  and  in 
its  action  on  the  system  to  be  an  irritant  narcotic. 
For  an  elaborate  account  of  the  toot-plant,  and  its 
poisonous  effects,  see  Brit,  and  For.  Med.-Chir. 
Rev.,  1865,  153,  and  1868,  465.  From  these  it 
appears  that  more  than  one  species  of  Coriaria 
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inhabit  New  Zealand,  C.  thymifolia,  Humb.  et 
Bonpl.,  and  C.  angustissima,  Hook,  f.,  besides  the 
ruscifolia;  though  Lindsay  appears  to  think  that 
the  two  former  may  be  merely  varieties  of  the 
third.  It  is  not  only  cattle  that  are  poisoned  by 
the  plant,  but  not  infrequently  also  children,  and 
occasionally  even  an  adult.  The  cattle  are  prob- 
ably, in  general,  poisoned  by  eating  the  young 
shoots.  W.  S.  Key  attributes  poisonous  qualities 
to  an  oil  (Chem.  News,  1890,  xxii.),  but  it  has 
been  shown  by  T.  Hill  Easterfield  and  B.  C.  Aston 
that  the  three  New  Zealand  species  of  coriaria 
contain  a  glucoside,  tutin,  C17H20O7,  which  is  not 
identical  with  coriamyrtin,  and  which,  according 
to  Marshall,  is  toxic  especially  to  the  medulla 
oblongata  and  the  basal  ganglia  of  the  brain. 
(Proc.  Chetn.  Soc,  xvi.  213.)  It  is  affirmed  by 
T.  H.  Hustwick  (P.  J.,  vol.  xv.  22)  that  goats 
are  not  poisoned  by  the  tu-tu,  and  have  even 
been  used  to  eradicate  the  plant  by  browsing,  also 
that  the  berries  when  ripe  are  not  only  not  poi- 
sonous to  man,  but,  if  care  is  taken  to  reject  the 
seeds,  are  a  grateful  and  refreshing  fruit.  The 
prominent  symptoms  of  the  poisoning  in  man  are 
giddiness,  stupor,  and  coma,  with  or  without  delir- 
ium or  convulsions.  Occasionally  the  delirium 
resembles  that  of  alcoholic  intoxication,  in  other 
instances  approaches  that  of  acute  mania,  and  is 
attended  with  violent  muscular  action.  Loss  of 
memory  is  characteristic  of  the  convalescence. 

Cork.  Suber.  Liige,  Fr.  Kork,  G. — The  great 
use  made  of  this  substance  in  pharmacy  and  the  arts 
justifies  a  brief  notice  of  it.  It  is  chiefly  produced 
by  Quercus  Suber,  L.  (Fam.  Cupuliferse) ,  but  is 
obtained  also  from  the  Q.  occidentalis,  F.  Gay, 
and  from  Q.  pseudosuber,  Santi.  t  It  consists  of  the 
exterior  layers  of  the  bark  beneath  the  epidermis, 
which  acquire  in  these  species  an  extraordinary 
development,  becoming  thick,  and  of  that  peculiar 
spongy  consistence  which  characterizes  cork.  The 
tree  begins  to  yield  cork  when  fifteen  or  sixteen 
years  old,  and  every  six  or  eight  years  furnishes 
a  fresh  supply,  even  for  a  century  and  a  half, 
before  it  perishes,  that  interval  of  time  being 
required  for  the  renewal  of  the  suberose  layers  by 
the  living  portions  of  the  bark  beneath.  There 
are  four  constituent  layers  of  the  bark:  the  epi- 
dermis, within  this  the  cork,  next  the  cellular 
envelope,  and  lastly  the  liber  which  lies  upon  the 
wood.  Each  of  these  increases  year  by  year;  but 
the  cork  thus  naturally  produced  is  not  valued. 
The  commercial  product  is  obtained  by  an  arti- 
ficial process.  The  exterior  layers  are  removed, 
and  the  liber  exposed.  In  the  interior  of  this,  at 
a  variable  distance  from  the  surface,  a  layer  of 
the  proper  cork  is  now  formed,  apparently  by  a 
change  in  the  substance  of  the  liber,  the  outer 
portions  of  which  perish,  while  annually  a  new 
layer  is  added  to  the  cork  already  existing,  until 
it  acquires  a  thickness  which  will  justify  its  re- 
moval. Incisions  are  made  in  such  a  way  that  the 
cork  is  removed  in  large  concave  plates,  which  are 
then  flattened  under  pressure,  and  dried.  At  pres- 
ent cork  comes  into  commerce  from  Portugal, 
Spain,  France,  Italy,  Tunis,  Algeria,  and  Morocco. 
About  one  million  of  quartels  of  it  are  said  to  be 
produced  annually. 

A  cork  has  recently  come  into  the  United  States 
commerce  from  Nicaragua.  It  has  been  found  by 
E.  F.  D.  Baker  to  be  obtained  from  the  roots  of 
the  Anona,  a  tree  closely  resembling  in  appearance 
the  ordinary  cottonwood  of  the  United  States. 

In  selecting  cork  for  use,  those  parts  should  be 
preferred  which  are  soft  and  of  uniform  consist- 


ence, and  in  the  choice  of  the  larger  plates  those 
should  be  selected  which  are  thick,  flexible,  elastic, 
finely  porous,  and  of  a  reddish  color.  Boiling  hot 
alcohol  extracts  from  rasped  cork  tissue  some  10 
per  cent,  of  soluble  principles.  From  the  hot 
alcohol  solution  a  substance  crystallizes  which  was 
first  noticed  by  Chevreul  under  the  name  of  cerin. 
According  to  Kugler  (Dissertation  on  Suberin, 
Halle,  1884),  besides  cellulose  and  lignocellulose, 
cork  contains  two  constituents,  cerin,  to  which  he 
gives  the  formula  C20H32O,  and  suberin,  which  is 
a  fat,  and  contains  stearic  acid  and  phellonic  acid, 
C22H42O3.  This  constituent,  suberin,  prevents  the 
penetration  of  liquid  into  the  cork,  and  is  only 
extracted  by  alcoholic  alkali  solutions.  When 
treated  with  nitric  acid,  cork  yields  a  peculiar 
acid,  which  has  been  denominated  suberic  acid. 
This  is  a  dibasic  acid  homologous  with  oxalic  acid, 
and  has  the  formula  C8H14O4.  It  is  formed  by  the 
oxidation  of  many  other  substances,  such  as  the 
oils  from  linseed,  castor  bean,  cocoa  nut,  almond, 
spermaceti,    etc. 

Stanislaus  Martin  has  called  attention  in  France 
to  the  use  of  refuse  corks  in  Paris,  where 
they  are  collected  by  the  scavengers,  and  sold  to 
persons  whose  business  it  is  to  revive  them,  recut- 
ting  such  as  are  of  unsuitable  shape,  filling  up  the 
interstices  with  mastic,  and  covering  them  over 
with  some  powder  which  may  give  them  a  fresh  and 
proper  appearance.  In  consequence  of  the  high 
price  of  cork,  those  which  are  thus  prepared  over 
again  are  said  to  be  used  in  the  bottling  of  bever- 
ages. Corks  are  sometimes  bleached  with  sulphur- 
ous acid,  and  the  odor  of  hydrogen  sulphide  has 
been  noticed  in  prescriptions  which  have  been  com- 
pounded, when  such  corks  have  been  used  in  the 
dispensing  bottle.  (P.  J.,  1881,  1080.)  Mohr 
has  found  that  old  corks  may  be  regenerated  by 
allowing  them  to  soak  for  twenty-four  hours  in 
hot  water,  washing  well  several  times,  allowing  to 
stand  for  a  few  hours  in  a  mixture  of  one  part  of 
hydrochloric  acid  and  fifteen  parts  of  hot  water, 
and  finally  washing  well  in  pure  water.  (See 
also  A.  J.  P.,  1875,  467.)  It  is  easy  to  conceive 
that  a  cork  at  one  time  used  to  enclose  arsenical 
or  other  deadly  solution  may  become  saturated 
with  the  poison,  and  afterwards  impart  enough 
of  it  to  another  liquid,  if  not  to  produce  dangerous 
effects  on  the  health,  at  least  to  give  to  tests  evi- 
dence of  its  presence,  and  thus  lead  to  serious 
suspicions.  No  cork,  therefore,  which  has  been 
used  in  a  bottle  containing  a  poisonous  substance 
should   be   employed   a   second   time. 

Cornus.  Dogwood.  Ecorce  de  Cornouiller  a 
grandes  fleurs,  Fr.  Grossbliithige  Cornelrinde, 
G. — Under  the  name  of  Cornus,  the  U.  S.  Pharma- 
copoeia formerly  recognized  the  bark  of  the  root  of 
Cornus  florida,  L.  (Fam.  Cornaceae),  the  only 
American  species  of  the  genus  which  attains  the 
size  of  a  tree. 

The  barks  of  two  other  indigenous  dogwoods  are 
sometimes  substituted  for  that  of  C.  florida,  L. 
Each  of  these  is  a  shrub  with  opposite  leaves,  the 
flowers  in  flat  spreading  cymes,  and  the  fruit 
globular  and  blue.  C.  circinata,  L'Her.,  is  further 
distinguished  by  its  branches  being  greenish  and 
warty;  its  leaves  round-oval,  abruptly  pointed, 
and  woolly  underneath.  C.  Amomum.  Mill.  (C. 
scricea,  L.),  is  to  be  recognized  by  its  purplish 
branches,  and  by  the  fact  that  the  branchlets, 
stalks,  and  lower  surface  of  the  elliptical  pointed 
leaves  are  silky  and  downy. 

These  dogwoods  are  found  in  all  portions  of  the 
United  States  east  of  the  Mississippi. 
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Cornutine  Citrate. — Cosaprin. 
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Dogwood  bark  was  used  many  years  ago  as  an 
antiperiodic  in  intermittent  fever,  but  it  is  only  a 
feeble,  astringent  tonic.  Formerly  from  one  to 
two  ounces  of  the  powder  were  given  in  the  inter- 
val between  the  paroxysms  of  intermittent  fever, 
end  the  U.  S.  Pharmacopoeia  recognized  the  fluid- 
extract,  and  gave  in  the  edition  of  1880  the  follow- 
ing formula  for  its  production :  "  Cornus,  in  No. 
60  powder,  one  hundred  grammes  [or  fifty  ounces 
av.] ;  Glycerin,  twenty  grammes  [or  seven  and  a 
half  fluidounces]  ;  Diluted  Alcohol,  a  sufficient 
quantity,  to  make  one  hundred  cubic  centimeters 
for  three  pints].  Mix  the  Glycerin  with  eighty 
grammes  [or  forty-one  fluidounces]  of  Diluted 
Alcohol.  Moisten  the  powder  with  thirty  grammes 
[or  fifteen  fluidounces]  of  the  mixture,  and  pack 
it  firmly  in  a  cylindrical  percolator;  then  add 
enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding,  first,  the 
remainder  of  the  menstruum,  and  afterward, 
Diluted  Alcohol,  until  the  OornUS  is  exhausted. 
e  the   first  ( u/hty-five  cubic  centimeters  [or 

forty  fluidounces]  of  the  percolate,  and  erai 

the  remainder  to  a  soft  extract;  iisaolTTj  this  in 
the  reserved  portion,  and  add  enough  Diluted 
Alcohol  to  make  the  Fluid   Extract   BMMUII 

hundred  cubic  cmtim<t<ts  [or  three  pints]."  O.  8. 
The    do.si     of    this    lluidcxtract     was    from 
half  a  fluidrachm  to  a  lluidrachm   (  L8-&76  Cc). 
Cornutine  Citrate.    Oorwututa  Citn 

./rule  <if  commerce  is  a  hlackish-brow  n  pow- 
der. According  to  Kol.ert.  I.owit/ky.  Krohl,  and 
others,  the  alkaloid  cornuline  is  the  active  prin- 
ciple of  ergot.  Pot  practical  purposes  the  citrate 
j-  preferabu  on  acoouirl  ol  tin  difficulty  of  solu- 
tion of  cornutine.    Lewitslcy  afflrme  that,  in  d 

of  from  one  twelfth  to  one-sixth  grain    ( <U>O.*>-0.Ul 

Cm.)  cornutine  administered  by  the  mouth  i- 
active   and    certain    in    its    intluence  upon   uti 
oontraetion   and    bo   congestive   and    hemorrhagic 
metritis     This   is   continued    by    Thompson    and 
Krohl.     Meisel    alleges]    thai    it    is    ■    pov. 

remedy    in    li<  inonhagc    and    paralytic    f-jx  i  motor- 

rhun.    The  citrate  may  l.e  given  hypodermically. 

Coronilla.       Voronilln     soorpiotdes,     Koch. — In 
18S(i     {\ancij    7/i'M.v)    Cardot    announced    that    the 

Coronilla  ecofptoides  (Medic.),  Koch,  a  papiliona- 
ceous plant  of  Southern  Frano 

diac  poison.  In  1888  Ekddagdenhauffen  and  Beet) 
(A*.  (;.  OUn.  TMmp.,  July,  1889)  isolated  a  gluco- 
side.  ooronillin,  to  which  tiny  assigned  the  formula 
v"nHi206.  It  was  ■  yellowish  powder,  soluble  in 
water,  acetone,  and  amyl  alcohol;  slightly  soluble 
in  chloroform  and  ether.  Heated  with  diluted  hy- 
drochloric acid  an  amorphous  resin  was  separated, 
coronillein.  This  also  occur-  as  a  yellow  powder, 
but  is  not  bitter  to  taste.  It  i-  insoluble  in  water. 
but  dissolves  in  alcohol,  acetone,  and  chloroform. 
The  physiological  studies  by  Cloy,  by  BcMagdett- 
bauflen  and  Been,  and  by  Prevent,  some  years 
since,  led  to  the  conclusion  that  coronillein  acts 
upon  the  heart  in  a  manner  similar  to  digitalis, 
and  to  the  practical  trials  of  the  drug  as  a  -uc- 
codaneum  for  digitalis.  The  most  recent  researches 
are  those  of  Luigi  Maramaldi  ( R.  T.,  exxxvi.), 
who  finds  as  the  result  of  elaborate  experiments 
that  coronillin  in  small  dose  lowers  the  rate  and 
increases  the  energy  of  the  cardiac  beats;  while 
in  larger  doses  it  increases  the  systolic  contrac- 
tion  up   to   the   point   of   permanent   ventricular 


spasm,  these  results  being  due  to  a  direct  influ- 
ence upon  the  cardiac  muscular  fibre,  which  in- 
creases gradually  its  tonicity  so  that  it  becomes 
less  extensible  during  diastole,  contracts  with 
more  than  the  normal  force,  and  finally  fixes  itself 
in  systolic  arrest.  This  action  upon  the  heart  is 
accompanied  by  increase  in  the  arterial  pressure, 
followed  after  a  time  by  lowering  of  the  pressure, 
which  apparently  is  the  result  of  failure  of  dias- 
tole, causing  the  amount  of  blood  forced  out  of 
the  heart  at  each  systole  to  be  insufficient  to  fill 
the  arteries.  The  inhibitory  intracardiac  ganglia 
are  said  to  be  at  first  stimulated,  afterwards  par- 
alyzed. The  drug  also  depresses  the  spinal  cord, 
and  lowers  the  respiratory  movements  by  an  ac- 
tion which  is  believed  by  Maramaldi  to  be  partly 
centric  and  partly  peripheral.  Death  is  produced 
by  cardiac  arrest.  The  toxic  lethal  dose  for  the 
frog  weighing  about  30  Gin.  was  found  by  Mara- 
maldi to  Ik>  from  0.0004  to  0.0005  Gm.;  for  the 
dog  to  be  o.ooo:,  Cm.  per  kilo  (1  to  2,000,000)  of 
the  animal's  weight. 

Locally,  coronillin  appears  to  be  actively  irri- 
tant. In  Maramahlis  experiments  it  failed  1<> 
as-<rt  it*  physiological  action  when  administered 
to  the  dog  by  the  mouth,  a  result  believed  by  the 
investigator  to  Ik'  due  to  its  decomposition  by  the 
acid  in  the  stomach.  It  is  claimed  for  it  that  if 
is  an  excellent  cardiac  tonic,  superior  to  digitalis 
in  that  it  is  very  rapidly  eliminated.  As  it  has 
bat  n  found  by  Various  clinicians  to  bo  active  in 
man  when  given  by  the  mouth,  it  is  probable  that 
the  comparative  feebleness  of  human  gastric  Juiot 
permit-  of  its  absorption  unchanged.  The  doM 
given  by  various  clinicians  has  varied  greatly, 
from  three  to  five  grains  (0.2-0.32  Cm.)  — 
Spilb niann — downward.  These  difference!  prob- 
ably depend  upon  differenoee  in  purity  of  the 
various  samples  nsed|  of  the  commercial  coro- 
nillin  tin  iiimoiilv    stated    at    pi'    cut    to 

I    .nid  oik   half  grains   (0.096  Gm.)    from  four 
.i    day,    hut    it    must    !><•    noted    that 

gdenhauffea    allirms   that    three-fourths   of    a 

grain    (0jM8   Gem.)    is  a   toxic  dose.     Ooronilla 

ol    Europe  also  probably  contains  coronillin. 

(V.  Po  iiet,  if.  >;.  r,  i hw i . ) 

Cor\  I  is  a  mixture  Of  methyl  Chloride  and  ethyl 
Chloride.     It    has  Keen  used  in  dentistry  and  minor 

rorgerj  as  an  ana  -t bet  1c. 

Cor\  lus.  (ori/lus  rostrata,  Ait.  Bashed  Hazel. 
Thit  is  a   -mall  indigenous  shruh  of  the  fain.   Betu- 

ving    especially    in    mountainous    dis- 

i  he  nut  is  invested  with  a  scaly  involucre, 
projecting  beyond  it  like  a  beak,  and  thickly  cov- 
ered with  -hort  spicules  like  1  hose  of  Mucuna 
prmrient,  DC  (Fam.  Leguminose.)  'These  spic- 
ules have  been  employed  by  Euebener  as  an 
anthelmintic.  They  operate  in  the  same  way  as 
eowhage,  and  may  Ik-  administered  in  the  same 
manner  and  dose.     (See  .1.  •/.  P.,  xiv.  280.) 

Cosaprin,  CeH^Jf^  ro.CH3f4)  >  is  the 
acetyl  derivative  of  sodium  parasulphanilate,  and 
is  obtained  by  the  reaction  of  acetic  anhydride 
upon  the  sodium  salt  of  parasulphanilic  acid. 
Cosaprin  forms  a  greenish-white  finely  crystalline 
tasteless  powder  of  a  mild  saline  taste,  freely 
soluble  in  water,  difficultly  soluble  in  alcohol,  and 
almost  insoluble  in  ether,  forming  a  colorless 
solution  with  a  weak  acid  reaction.  It  has  been 
studied  by  V.  Vamossy  and  Fenyvessy  (Th.  M., 
1897),  who  find  that  it  resembles  phenacetin  very 
closely  in  its  action,  but  is  characterized  by  the 
promptness  and  shortness  of  its  influence. 


PAJRT  II. 


Coscinium. — Coto  Bark. 
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Coscinium.  Br.  Add The  dried  stem  of  Cos- 
cinium fenestratum  (Gaertn.),  Colebr.  (Menisper- 
mum  fenestratum,  Gaertn.),  The  stem  of  this 
menispermaceous  plant  has  long  been  used  in  Cey- 
lon and  Southern  India  as  a  yellow  dye  and  bitter 
tonic,  and  has  found  its  way  into  Europe  under 
the  names  of  false  columba  and  tree  turmeric. 
It  almost  certainly  contains  berberine  and  is  an 
efficient  stomachic.  The  Br.  Add.  recognizes  an 
infusion  (Infusum  Coscinii,  Br.  Add.),  dose,  one- 
half  to  one  fluidounce  (15-30  Cc.)  ;  a  concentrated 
solution  (Liquor  Coscinii  Concentratus,  Br.  Add.), 
dose,  one-half  to  one  fluidrachm  (1.8-3.75  Cc.)  ; 
and  a  tincture  ( Tinctura  Coscinii,  Br.  Add. ) ,  dose, 
one-half  to  one  fluidrachm   (1.8-3.75  Cc). 

Cotarnine  Hydrochloride.  Stypticin.  C12H15 
NO4.HCI. — This  salt  occurs  in  commerce  in  yellow 
crystals,  readily  soluble  in  water  and  alcohol.  It 
is  made  by  oxidizing  narcotine.  The  fact  that  the 
only  chemical  difference  between  hydrastinine  and 
cotarnine  is  that  in  the  latter  OCH3  is  substituted 
for  one  atom  of  hydrogen  led  Freund  to  sug- 
gest the  substitution  of  cotarnine  in  dysmenor- 
rhea and  menorrhagia  for  hydrastinine,  and  on 
trial  Gottschalk  found  that  it  was  powerfully 
haemostatic  and  also  analgesic.  Falk  (Th.  J/.,  vol. 
x.  1896)  found  that  cotarnine  produces  in  frogs 
paralysis  by  depression  of  the  spinal  cord,  and  in 
warm  blooded  animals  a  slightly  narcotic  condi- 
tion followed  by  paralysis,  results  of  an  influence 
respectively  upon  the  cerebral  cortex  and  the 
spinal  cord.  On  the  circulation  it  has  no  direct 
influence.  On  the  respiratory  centres  it  so  acts 
as  to  produce  a  primary  stimulation,  soon  fol- 
lowed after  the  large  dose  by  lessened  respiratory 
movements,  and  finally  central  asphyxia  and 
death. 

There  is  a  great  mass  of  clinical  evidence  that 
cotarnine  is  a  valuable  remedy  in  the  arrest  of 
excessive  menstruation  and  also  that  it  is  very 
effective  in  pulmonic  and  other  internal  hemor- 
rhages and  as  a  local  haemostatic.  Cotarnine 
gauze  and  purified  cotton  saturated  with  cotar- 
nine have  been  greatly  praised  by  dentists  and 
surgeons.  In  excessive  menstruation  one-half 
grain  (0.032  Gm.)  may  be  given  three  or  four 
times  a  day  for  four  days  before  the  expected 
discharge,  the  dose  being  increased  to  one  grain 
(0.065  Gm.)  when  the  menstruation  appears.  In 
haemoptysis  three  grains  (0.2  Gm.)  may  be  given 
at  once  subcutaneously,  and  repeated  in  half  an 
hour,  if  required. 

Coto  Bark. — In  the  years  1873  and  1874  a  bark 
bearing  this  name  appeared  in  the  London  drug 
market,  coming  from  Bolivia.  Its  botanical  origin 
still  remains  unknown.  Under  the  name  of  coto- 
coto,  the  bark  of  a  rubiaceous  plant  (Palicourea 
densiflora)  is  employed  in  Brazil  in  rheumatism. 
Whether  this  be  the  Bolivian  plant  or  not  is  very 
uncertain. 

Coto  bark  occurs  in  pieces  a  foot  or  more  long, 
from  three  to  four  inches  wide,  and  from  one-half 
to  three-quarters  of  an  inch  thick.  The  outer  sur- 
face is  irregular,  often  looking  as  though  it  had 
been  shaved  or  split  off,  and  in  other  parts  covered 
with  a  fine  adherent  epidermis  free  from  lichens; 
the  inner  surface  also  is  irregular,  with  numerous 
rather  closely  placed,  longitudinal  projecting  bark 
bundles. 

The  general  color  approaches  cinnamon-brown; 
upon  fresh  cross  section  the  bark  is  seen  to  be 
filled  with  yellowish  spots,  except  in  the  outer 
portions.  The  odor  is  aromatic,  and  much  more 
apparent  if  bruised;    the  taste  hot,  and  somewhat 


aromatic;  the  powder  is  very  pungent  to  the  nos- 
trils. The  microscope  shows  the  outer  bark  to  be 
composed  of  thin-walled,  colorless,  parenchyma- 
tous cells,  containing  starch  granules,  with  numer- 
ous yellowish  sclerenchymatous  cells  joined  into 
groups.  The  inner  bark  contains  numerous  yellow 
bark  cells,  mostly  joined  into  bundles  of  from 
twenty  to  fifty.  For  microscopic  structure,  see 
P.  J.,  vi.  301,  also  Ph.  Era,  May,  1888.  The 
coto  bark  which  we  have  seen  in  the  American 
market  conforms  with  the  original  description,  but 
other  barks  are  said  to  pass  under  the  name.  The 
most  important  of  these  is  the  so-called  Paracoto 
bark,  which  is  stated  to  differ  from  the  true  coto 
bark  chiefly  in  its  having  a  less  pungent  but  more 
agreeably  spicy  taste,  and  being  marked  with  deep 
whitish  furrows  upon  its  surface.  Wittstein  found 
in  coto  bark  a  volatile  alkaloid,  a  pungent  aro- 
matic volatile  oil,  yellowish-brown  soft  resin, 
brown  hard  resin,  starch,  gum,  sugar,  calcium  oxa- 
late, tannin,  and  formic,  butyric,  and  acetic  acids. 
(A.  Pharm.,  iii.  4,  219.)  Jobst  and  Hesse  obtained 
a  crystallizable  body,  cotoin,  from  true  coto  bark, 
by  making  an  ethereal  extract  from  the  powdered 
bark,  treating  this  with  warm  petroleum  benzin, 
and  allowing  the  mixture  to  stand  until  clear. 
The  clear  liquid  yields  cotoin  in  crystals  on  spon- 
taneous evaporation.  The  oily  resinous  residue 
contains  considerable  cotoin,  which  may  be  ob- 
tained by  boiling  with  milk  of  lime  and  adding  to 
the  solution  hydrochloric  acid.  After  twenty- 
four  hours  the  clear  liquid  will  be  found  studded 
with  large,  glistening,  laminated  crystals  of  cotoin, 
of  a  pale  yellow  color.  Cotoin,  C14H12O4,  is 
sparingly  soluble  in  cold  water,  more  soluble  in 
hot  water,  insoluble  in  petroleum  benzin,  very 
soluble  in  alcohol,  chloroform,  benzol,  acetone,  and 
carbon  disulphide.  Nitric  acid  becomes  blood-red 
in  contact  with  cotoin,  sulphuric  acid  is  colored 
brownish-yellow,  and  ferric  chloride  blackens  a 
dilute  solution  of  cotoin. 

Paracotoin,  CigH^Oe,  is  extracted  from  paracoto 
bark,  in  which  it  exists  associated  with  oxylcuco- 
tin,  C34H32O12,  leucotin,  C34H32O10,  hydrocotin, 
C15H14O4,  and  dibenzoylhydrocotin,  C32H32O8. 
Paracotoin  may  be  distinguished  from  cotoin  by 
giving  no  reaction  with  ferric  chloride.  Piperony- 
lie  acid  (methyleneprotocatechuic  acid),  CsH604, 
is  present  in  both  barks.  Coto  bark  is  decidedly 
irritating;  its  powder,  rubbed  upon  the  skin,  is 
said  to  produce  heat  and  redness,  and,  according 
to  Burkart,  fifteen  grains  (1.0  Gm.)  taken  into  the 
stomach  produce  persistent  burning  pain,  followed 
by  repeated  vomiting.  The  remedy  was  first  intro- 
duced as  serviceable  in  diarrhoea,  and  seems  to 
have  established  its  reputation.  Although  ob- 
servers are  not  explicit  upon  this  point,  it  is 
evident  that  when  there  is  a  tendency  to  acute  in- 
flammation it  must  be  used  with  great  caution. 
The  paracoto  bark  is  said  to  resemble  it  in  its 
action,  but  to  be  much  less  powerful.  The  fluid- 
extract  and  tincture  are  very  eligible  preparations, 
the  former  made  with  alcohol  in  the  usual  way, 
and  the  tincture  1  part  in  10  of  alcohol,  which 
may  be  given  in  from  five-  to  fifteen-minim  (0.3- 
0.9  Cc. )   doses  every  two  or  three  hours. 

The  active  principle,  cotoin,  is  given  by  Dr. 
Burkart  in  doses  of  three-quarters  of  a  grain  (0.048 
Gm. )  every  two  or  three  hours.  He  states  that  he 
could  detect  it  in  the  urine  from  four  to  six  hours 
after  the  ingestion  of  the  dose.  Balz  (Tokio, 
Japan)  is  said  to  have  treated  cholera  successfully 
by  hypodermic  injections  of  three  grains  (0.2  Gm.) 
of  paracotoin.     Oxyleucotin,  leucotin,  and  hydro- 
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cotin  are  very  feeble.  The  value  of  cotoin  in  the 
treatment  of  diarrhoea  has  been  confirmed  by 
various  clinicians.  It  has  been  used  in  catarrhal 
diarrhoeas  and  the  diarrhoeas  of  tubercular  ulcera- 
tion, of  typhoid  fever,  and  of  other  conditions. 
(See  B.  O.  T.,  vol.  xi.  167.)  It  does  appear  to 
have  some  special  effect  upon  the  alimentary 
canal,  as,  according  to  Pribram  (Prager  Med. 
Wochens.,  1880)  and  Albertoni  (A.  E.  P.  P.,  xvii. 
293),  it  markedly  lessens  the  excretion  of  indican. 
Albertoni  also  believes  that  it  actively  dilates  the 
abdominal  vessels  and  thereby  hastens  absorption, 
and  Bibrana,  that  it  is  an  antiseptic.  It  is  not 
probable  that  cotoin  has  any  general  action  upon 
the  system,  and  Jobst  found  that  even  fifteen 
grains  (1.0  Gm.)  injected  hypodermically  into 
the  rabbit  produeed  no  other  than  local  symp- 
toms. Dose,  of  cotoin,  from  one  to  three  grains 
(0.065-0.2  dm. )  ;  of  fluidextract  of  coto,  from 
live  to  twenty  minims  (0.3-1.3  Cc. ),  four  to 
six  times  a  day. 

Cotula.  U.  8.  1870.  Mayweed.  Wild  Chamo- 
mile. Dog  Chamomile.  Ca7nomille  puantr,  Ma- 
route,  Hcrbe  de  camomille  puante,  llcrbc  de 
maroute,  Fr.  Jlunds-havulli g,  llunds-Kamxlhn- 
kraut,  Htinkende  Kamilte,  G.  Camomilla  fetid*, 
Cotula,  It.  Manzanilla  loea,  Sp.  llerba  Chamo- 
milloe  I'wtidar.  Anthcmis  Cotula,  L.  Maruta 
Cotula,  De  Cand. — The  mayweed  is  an  annual 
composite  plant,  winch  growi  abundantly  both  in 
the  United  States  and  in  Europe.  In  tins  country 
it  is  found  in  the  vicinity  of  Inhabited  ) 
growing  among  rubbish,  along  the  sides  of  roads, 
and  in  waste  grounds.  VY.  H.  Warner  found 
in  the  Dowers  volatile  oil,  oxalic,  \aleric,  and 
tannic  acids,  coloring  matter,  acud  tally  Blatter, 
bitter  extractive.  ;uid  salts  of  pol  asMiim.  calcium, 
magnesium,  and  iron.  (.4.  ,/.  J'.,  1858,  3<»0. )  Pat- 
tone  (IS.")!))  claimed  to  ha\e  found  an  alkaloid, 
a  u  thymidine,  and  a  crystal  lizable  bitter  acid, 
anthf  iiikIic    moid,    but    hi-    NBultB    have    not    been 

confirmed,     The  whole  plant  has  a  strong,  die* 

agreeable  odor,  and  a  warm,  bitter  taste,  and 
imparts   these  properties  to   water. 

The    medicinal    properties    of    this    species    of 

Anthcmis  are  essentially  the  same  as  those  of 
chamomile,    for   which    it   may    be    substituted,   but 

its  disagreeable  odor  is  an  obstacle  to  its  general 

use.  Ob  the  continent  of  Europe  it  has  bees  given 
in  hysteria  as  an  antispasmodic.     It  has  also  been 

thought  to  be  emmenagogue.  It  is  said  to  have 
the  property  of  vesicating,  if  applied  to  the  surface 

fresh  and  bruised.  The  whole  plant  Is  active,  but 
the  flowers,  being  less  disagreeable  than  the 
leaves,  are  preferred  for  internal  use.  The  rem- 
edy is  lK'-t  administered  in  the  state  of  infusion. 

Cotyledon  Umbilicus,  L.  Xareluort.  Penny- 
UMtrt.  Cotuht.  Xotnhril  (\r  \enus.  l'r.  \ali<l- 
kraut.  G. — This  is  a  perennial,  herbaceous,  succu- 
lent plant,  of  the  fain.  CrossulscaSB.  The  plant  is 
a  native  of  England,  where  it  grows  upon  old 
walls  and   rocks,  and  dry  sandy  banks. 

According  to  Fletet.  it  contains  trimethyla- 
mine,  combined  with  an  unknown  acid.  When  the 
powder  of  the  plant  is  exposed  to  the  air,  it  at- 
tracts moisture,  and  exhales  a  disagreeable  odor 
strikingly  analogous  to  that  of  fish,  and  an  ex- 
tract treated  with  a  fixed  alkali  disengages,  even 
in  the  cold,  an  odor  which,  at  first  ammoniacal, 
soon  acquires  the  fishy  character  referred  to.  The 
plant  contains  cellulose,  starch,  glucose,  mucilage, 
chlorophyll,  yellow  coloring  matter,  a  volatile  oil 
smelling  like  sandarac,  tannin,  iron,  and  salts  of 
potassium,  sodium,  calcium,  and  iron,  with  0.9  per 


cent,  of  nitre,  and  95  per  cent,  of  water.  (Ann. 
Ther.,  1865,  125.)  It  has  been  highly  lauded  in 
epilepsy  (for  references,  see  16th  edition  U.  S.  D.), 
but  it  has  very  feeble  and  uncertain  therapeutic 
properties.  Dose,  of  fresh  juice,  from  one-half  to 
one  nuidounce  ( 15-30  Cc. ) ,  two  or  three  times  a 
day;  of  fluidextract,  one  nuidrachm  (3.75  Cc. )  ; 
of  dry  extract,  five  grains  (0.32  Gm.)  ;  to  be 
increased  and  given  steadily  for  months. 

Cow  Tree.  Palo  de  Vaca.  Palo  de  Lcche. — The 
milky  juice  of  the  Brosimum  galactodendron,  D. 
Don  (Fam.  Urticaceae),  is  much  used  in  South 
America  instead  of  cream  in  tea  and  coffee,  etc. 
It  is  obtained  by  making  incisions  in  the  tree,  is 
white  and  viscous,  turns  sour  on  exposure  to  the 
air,  and  deposits  a  caseous  substance.  According 
to  the  analysis  of  Boussingault,  its  composition 
varies  very  much,  but  it  always  contains  a  large 
percentage  of  fatty  matters  (32.2  per  cent.),  and 
much  less  casein,  albumen,  sugar,  and  phosphates. 
(/*.  •/.,  ix.  (i7!».) 

Crsb  Orchard  Salt. — A  mild,  saline  purgative, 
obtained  by  evaporating  the  waters  of  springs  at 
Ciah  Orchard,  Lincoln  County,  Kentucky.  Its 
principal  active  ingredients  are  the  magnesium, 
sodium,  and  potassium  sulphates;  it  contains  also 
a  little  iron  and  lithium.  In  its  crude  form  it 
is  not  wholly  soluble,  and  sometimes  it  is  purified 
by  dissolving  and  straining  through  flannel,  and 
evaporating.  As  thus  prepared,  it  is  white,  and 
as  a  purgative  is  about  20  per  cent,  stronger  than 
the  (Hide  salt.  It,  however,  lacks  the  tonic 
properties  of  the  latter.  According  to  K.  Peter, 
the  composition  of  the  dry  salt  is:  magnesium 
sulphate.  63.19  per  cent.;  sodium  chloride,  4.77; 
sodium  sulphate,  4.20;  potassium  sulphate,  1.80; 
calcium  sulphate,  2..V4-,  calcium,  magnesium,  and 
iron  carbonates,  and  silica,  0.89;  water  of  crystal- 
lization and  loss.  22. til;  total,  100.00.  Dose  from 
one  to  two  teaspoonfule.    (See  A,  J,  P.,  1 874,  5.) 

Crabs'  Claws.  Chelce  Cancrorum. — These,  finely 
powdered,  were  formerly  official.  In  the  100  parts 
are  |0  puts  of  calcium  carbonate  and  14  of  cal- 
cium phosphate,  with  '26  of  animal   matter. 

Crabstones.  Lapilli  Cunerorum.  Crabs'  Eyes. 
Oruli  {Calculi)  Cancrorum.  Yrux  (Pierres) 
din.  i  i.        K "  ■lisnuyrn,     A  n  bssteinc,     G. 

Concretions  found  in  the  stomach,  one  on  each 
side,  of  the  European  crawfish,  at  the  time  the 
animal  i-  about  to  change  its  shell;  chiefly  pro- 
cured in  the  province  of  Astrakhan,  in  European 
Russia.  The  Crawfish  are  bruised  with  wooden 
mallets  and  laid  up  in  heaps  to  putrefy.  The 
animal  remains  arc  then  washed  away,  and  the 
stones  picked  out.  They  nre  inodorous,  insipid 
bodies,  somewhat  hemispherical  in  shape,  of  a 
whitish  or  reddish  color,  hard  and  stony  consist- 
ence, and  laminated  texture.  They  are  very  varia- 
ble in  size,  weighing  from  one  to  twelve  grains 
each.  They  effervesce  with  acids,  and,  without 
dissolving,  become  converted,  owing  to  the  animal 
matter  which  they  contain,  into  a  soft  transparent 
retaining  the  original  shape  of  the  stone. 
By  this  character  they  are  distinguished  from 
counterfeit  stones,  which  are  sometimes  fabricated 
of  chalk  mixed  with  mucilaginous  substances. 
They  consist  of  calcium  carbonate  and  phosphate, 
cemented  together  by  animal  matter.  Crabstones 
have  been  used  as  an  absorbent  and  antacid,  given 
in   the   same   dose  as   prepared   chalk. 

Cranberries.  Fruit  of  Oxycoccus  macrocarpua 
(Ait.),  Pers.  (Vaccinium  macrocarpon,  Aiton.) 
(Fam.  Vacciniaceae. ) — These  familiar  berries,  so 
well  known  as  an  article  of  diet,  have  come  into 
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notice  as  a  source  of  citric  acid.  For  method,  see 
J.  P.  C,  4e  s6r.,  xviii.  439.  The  leaves  of  the 
Vaccinium  Vitis-id&a  (L.)  hare  been  studied  by 
Edo  Claassen  (A.  J.  P.,  1886)  and  A.  M.  Karger 
(P.  J.,  vol.  lxx.).  They  contain  arbutin,  hydro- 
quinone,  and  tannin.  Benzoic  acid  has  also  been 
recognized  as  normally  present  in  small  amounts. 
In  the  cranberry  Edo  Claassen  found  an  uncrystal- 
lizable  glucoside,  oxycoccin. 

Creosote  Albuminate.  Creosotum  Acumina- 
tum. Nutrincreosote — A  yellow-gray  powder, 
which  is  said  to  contain  40  per  cent,  of  pure 
creosote  and  to  be  free  from  irritant  action. 

Creosote  Carbonate.  Creosotum  Carbonicum. 
Cresotal. — This  is  a  mixture  of  the  phenol-carbon- 
ates of  the  several  constituents  of  creosote,  and 
is  obtained  by  the  action  of  carbon  oxychloride 
upon  the  phenol-sodium  compounds  of  creosote. 
It  is  a  thick,  oleaginous,  pale  yellow,  almost  taste- 
less liquid,  soluble  in  ethyl  and  methyl  alcohol, 
chloroform,  in  benzene,  and  in  fatty  oils ;  insoluble 
in  water;  having  an  oleaginous  taste,  which  after 
a  time  suggests  that  of  creosote.  Its  specific 
gravity  is  from  1.165  to  1.168.  It  contains  92  per 
cent,  of  pure  creosote  and  is  analogous  to  guaiacol 
carbonate. 

It  is  stated  that  this  substance  is  free  from  the 
poisonous  activity  of  creosote  and  is  well  tolerated 
by  the  digestive  apparatus,  and  that  it  has  the  ac- 
tivity of  creosote  in  phthisis  and  other  forms  of 
tuberculosis,  in  chronic  bronchitis  and  enteritis, 
ulcerations,  intestinal  indigestion,  and  in  various 
other  derangements  of  the  alimentary  canal.  It 
is  decomposed  in  the  system,  as  the  odor  of  creo- 
sote is  imparted  to  the  breath  and  the  urine 
becomes  blackish  from  the  appearance  in  it  of  the 
educts  from  creosote.  In  phthisis  and  in  chronic 
bronchitis  creosote  carbonate  is  much  used  in  doses 
of  fifteen  to  thirty  minims  (0.9-1.8  Cc.)  up  to 
two  to  four  fluidrachms  (7.5-15.0  Cc. )  a  day,  ad- 
ministered in  capsule,  emulsion,  or  preferably  in 
milk,  sometimes  added  to  cod  liver  oil.  Fifteen 
fluidrachms  (56  Cc.)  a  day  are  asserted  to  have 
been  given  without  any  unpleasant  symptoms.  It 
has  been  used  to  a  considerable  extent  hypoder- 
mically.  Before  the  administration  it  should  be 
warmed,  so  as  to  obtain  complete  fluidity. 

Creosote  Iodide.  Creosotide — A  product  ob- 
tained by  causing  iodine  to  enter  into  combination 
with  the  cresol  constituents  of  beechwood  creosote. 
It  contains  approximately  25  per  cent,  of  its 
weight  of  iodine.  It  is  an  amorphous  brownish 
powder,  practically  insoluble  in  water  and  having 
a  faint  characteristic  odor  and  taste.  It  is  pre- 
scribed in  incipient  tuberculosis  with  alleged  good 
results;  also  in  asthma  and  as  a  gastric  and  in- 
testinal antiseptic.  Dose,  one-fourth  to  one-half 
grain  (0.016-0.032  Gm. )  three  or  four  times  a  day. 

Creosote  Oleate.  Creosoti  Oleas.  Oelsaures 
Kreosot,  Oleokreosot,  G. — An  oily  liquid,  light 
yellowish  in  color,  almost  odorless,  but  with  slight 
creosote  taste,  insoluble  in  water  and  almost  so  in 
90  per  cent,  alcohol,  freely  soluble  in  absolute 
alcohol,  ether,  chloroform,  benzene  and  fixed  and 
volatile  oils. 

It  is  used  for  the  same  purposes  as  creosote  in 
doses  of  from  one  to  three  fluidrachms  (3.75  to 
11.25  Cc). 

Creosote  Phosphate.   Creosoti  Phosphas.  Pho- 

sote A  combination   of  creosote  and   phosphoric 

acid,  in  the  form  of  a  syrupy,  colorless  liquid,  with 
almost  no  odor  or  taste  of  creosote.  It  contains 
about  80  per  cent,  of  creosote  and  20  per  cent, 
of  phosphoric  anhydride. 


The  dose  is  two  fluidrachms  (7.5  Cc.)  given  in 
24  hours,  and  it  is  said  to  be  one  of  the  best 
forms  in  which  to  administer  creosote.  Creosote 
Phosphate  and  Creosote  Tannophosphate  (Tapho- 
sote)   have  also  been  introduced  as  antiseptics. 

Creosote  Tannate.  Creosotum  Tannicum.  Creo- 
sal.  Tannosal. — The  tannic  acid  ester  of  creosote. 
It  is  obtained  by  heating  equal  quantities  of 
beechwood  creosote  and  pure  tannin  to  80°  C. 
(176°  F. )  and  adding  gradually  phosphorus  oxy- 
chloride and  purifying  the  product.  It  is  soluble 
in  water,  alcohol,  glycerin,  and  acetone  and  occurs 
as  a  dark  brown  hygroscopic  powder.  It  is  astrin- 
gent and  antiseptic,  and  may  be  given  in  daily 
doses  of  forty-five  grains  (3  Gm.),  representing 
26  grains  (1.8  Gm.)  of  creosote. 

Creosote  Valerate.  Creosotum  Yaleras.  (Eo- 
sote.) — A  mixture  of  the  valeric  esters  of  the 
phenols  contained  in  creosote.  It  forms  a  rather 
mobile  oily  liquid,  boiling  at  about  240°  C.  (464° 
F.),  and  soluble  in  alcohol  and  ether.  This  sub- 
stance as  an  internal  medicine  is  practically  iden- 
tical with  the  creosote  carbonate.  Dose,  three 
grains   (0.2  Gm. ). 

Crescentia.     Crescentia   Cujete,   L The   fruit 

of  this  South  American  plant  (Fam.  Bignoniacea?) 
has  been  found  by  Gustav  Peckoldt  to  contain 
crescentinic  acid  and  a  blue  coloring  matter  allied 
to  indigo.      (Ph.  Rund.,  Aug.  1884.) 

Cresin.  Cresaprol. — Made  by  dissolving  25  per 
cent,  of  cresol  in  75  per  cent,  of  a  solution  of 
sodium  cresoxyl-acetate.  A  brown,  clear  liquid 
soluble  in  alcohol  and  water.  It  is  said  to  be  less 
toxic  than  phenol.  Cresin  is  used  in  i  to  1  per 
cent,  solution  as  a  disinfectant  for  wounds. 

Cresol  Iodide.  Iodocresol.  Traumatol.  CeHs 
I.  (CH3)0H. — This  is  formed  by  the  action  of  po- 
tassium iodide  solution  upon  an  emulsion  of  cresol 
and  water.  It  contains  but  one  atom  of  iodine, 
while  losophan  or  cresol  triiodide  contains  three 
atoms,  and,  consequently,  a  higher  percentage  of 
iodine.  It  is  a  violet-red,  odorless,  amorphous 
powder;  insoluble  in  water,  acids,  and  alcohol; 
dissolving  with  difficulty  in  ether,  readily  in 
alkaline  solutions,  and  freely  in  chloroform.  It 
contains  55  per  cent,  of  iodine,  and  has  been 
commended  as  powerfully  antiseptic,  non-irritant, 
and  having  local  anaesthetic  properties.  It  is  used 
locally  in  syphilitic  and  other  ulcers,  eczema,  espe- 
cially when  attended  with  much  discharge,  inter- 
trigo,  and  various  other  skin  diseases.  Also  as  a 
substitute  for  iodoform  in  surgery.  In  herpes  a 
10  per  cent,  traumatol  collodium  has  been  found 
very  useful,  and  a  5  to  10  per  cent,  traumatol 
zinc  ointment  has  been  highly  commended.  Pure 
traumatol  may  also  be  used  as  a  dusting  powder. 

Cresol  Naphthol. — A  brown,  viscous,  tar-like 
liquid,  insoluble  in  but  emulsifying  with  water. 
Guinard  states  that  it  is  a  very  active  germicide, 
and  that  it  is  impossible  to  produce  poisoning  in 
the  lower  animals  by  giving  by  the  mouth,  largely 
on  account  of  its  inducing  vomiting  at  once.  Its 
aqueous  solution,  like  that  of  other  creolin  pro- 
ducts, has  the  disadvantage  of  depositing  in  wounds. 

Cresol  Preparations. — On  account  of  the  in- 
solubility of  cresol,  various  compounds  were  some 
time  since  put  upon  the  market.  The  most  im- 
portant of  these  are  bacillol,  creolin.  lysol.  soheol, 
paracresol,  and  tricresol.  These  compounds  are 
not  essentially  different  from  the  Liquor  Cresolis 
Compositus,  U.  S. 

Creolin  is  said  to  be  an  emulsion  of  cresol,  ob- 
tained by  means  of  rosin  soap.  There  are  in  the 
market  at  least  two  sets  of  preparations,  the  one 
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of  German  the  other  of  English  origin.  An 
analysis  of  Creolin-Pearson,  published  by  Pfrenger 
(A.  Pharm.,  1890,  701),  gives:  phenols,  2.67; 
hydrocarbons,  44.94;  organic  bases,  2.76;  sodium, 
1.45;  resin,  32.45;  sulphur,  0.248 ;  chlorine,  0.14; 
water  (by  difference),  5.34.  The  phenols  con- 
sisted of  ortho-  and  meta-cresol,  with  traces  of 
phenol  and  the  oxyleucols;  the  hydrocarbons, 
of  the  higher  homologues  of  benzene,  with 
naphthalene  and  anthracene;  the  bases  belonged 
to  the  quinoline  group.  Creolin  forms  a  milky 
emulsion  or  mixture  with  water;  with  chloro- 
form, ether,  and  absolute  alcohol  it  mixes  in  all 
proportions.  It  is  sometimes  called  cresoline  or 
sanatol. 

Medicinal  Properties. — According  to  Jessner,  the 
first  report  upon  creolin  was  that  of  F.  von 
Esmarch  (Cb.  B.,  Bd.  ii.,  Nos.  10  and  11), 
who  stated,  as  the  result  of  experiments  made 
with  creolin  and  phenol  upon  putrefactive  bac- 
teria and  upon  the  bacteria  of  cholera,  typhoid 
fever,  and  anthrax,  that  it  was  much  more 
powerful  than  phenol  as  a  germicide,  except  in 
the  case  of  the  anthrax  bacillus.  It  is  claimed 
for  creolin  that  it  is  not  poisonous.  Jessner 
(L.  M.  It.,  Aug.  1889)  gave  eight  ounces  (241 
Qm.)  to  a  cow  without  any  effect;  ami  daily 
doses  of  one  hundred  and  twenty  grains  (7.7 
Qm.)  were  given  to  a  man  without  any  li;id 
general  symptoms,  or  any  noticeable  Hl'i  I  I 
Oept  deereaM  of  intestinal  gases  and  limitation 
of  the  putrefactive  processes  in  the  inte-tine. 
The  urine  also  required  longer  than  usual  for 
ammoniacal  fermentation.  In  a  ease  reported 
by  Kortiim,  nine  hundred  -.'tains  (gQ  (;m.i 
are  said  to  have  been  taken  without  had 
effects,  while  in  a  ease  reported  by  9.  Korach 
(D.  M.  W.,  xxi.  1806),  seventy-five  gramma 
creolin  were  taken  for  suicidal  purposes. 
Although  both  coma  and  collapse,  with  complete 
loss    of    corneal    reflexes,    and    tracheal    rales,    also 

vomiting    and    diarrhoea,    occurred,    the    patient 

finally  recovered  without  permanent  injury.  It  is 
true  that  Neudorfer  (Internal,  A linisrh.  h'undsih.. 
April,  1888)  has  shown  that  injection  of  creolin 
into  the  venous  circulation  of  dogs  produces  a 
marked  affect,  hut  this  may  he  mechanical,  con- 
nected with  the  Insolubility  of  the  remedy.  Fatal 
human  poisoning  by  creolin  has.  however,  occurred. 
Bitter  (B.  M.  ,1..  ls!t(i|  has  seen  rent  h  - 
anxiety.  nausea,  amblyopia,  and  a  tendency  to 
syncope,  with  a  peculiar  strong  taste  of  tea  or 
smoke,  produced  by  the  drug.  The  urine  in  some 
of  these  cases  was  dark  and  strongly  albuminous, 
evidently  acute  nephritis  having  set  in.  Flies- 
burg  [Northwestern  Lemaet,  Dec.  1891)  details  a 
case  of  a  three-weeks-old  babe  who  was  killed  by 
thirty  drops  of  undiluted  creolin,  the  chief  symp- 
toms being  those  of  violent  irritation  of  the  mouth 
and  upper  respiratory  and  digestive  tracts. 

Compared  with  other  antiseptics,  creolin  seems 
to  be  innocuous.  Externally,  according  to  Neu- 
dorfer. the  solution  of  1  to  5  per  1000  is  non-poi- 
sonous and  very  antiseptic.  He  claims  that  it 
does  not  affect  the  hands  or  instruments  of  the 
surgeon,  and  is  the  best  of  the  antiseptics  for 
practical  purposes.  Creolin  gauze,  as  usually 
sold,  contains  from  5  to  10  per  cent,  of  the  creolin; 
Neudorfer  believes  that  the  1  per  cent,  is  suffi- 
ciently strong.  He  recommends,  especially  for 
local  use,  the  creolin  in  a  powder  combined  with 
aBbestos,  in  the  proportion  of  5  to  100,  and  for 
the  disinfection  of  catheters  and  other  instru- 
ments, a  33  per  cent,  solution  with  olive  oil. 


Internally,  creolin  is  probably  a  very  important 
remedy  when  it  is  desired  to  check  fermentation  in 
the  alimentary  canal.  Locally  applied,  it  has  been 
largely  used  with  great  success  in  the  treatment 
of  scabies,  in  the  form  of  a  5  per  cent,  ointment 
with  vaseline.  In  ammoniacal  cystitis,  washing 
out  the  bladder  with  a  half  per  cent,  solution  of 
creolin  has  yielded  excellent  results.  It  also 
seems  to  be  a  very  effective  local  application  in 
the  treatment  of  acute  and  chronic  dysentery,  and 
also  in  the  cholera  morbus  of  children.  In  the 
case  of  adults,  large  enemas  of  a  one-half  of  one 
per  cent,  solution  may  be  used;  in  the  case  of 
infants  the  strength  should  be  about  one-half  of 
this.  As  a  local  application  in  gonorrhoea,  creolin 
has  been  used  with  alleged  most  excellent  results, 
both  in  the  form  of  bougies  containing  half  a 
grain  of  creolin,  and  the  injection  of  creolin  dis- 
solved in  olive  oil  ( 1  in  3 ) .  For  washing  out  the 
uterus  after  labor,  the  strength  of  the  creolin 
solution  should  be  1  per  cent. 

Creolin  is  recommended  by  Jaksch  as  a  deodo- 
rant to  iodoform;  a  mixture  of  from  1  to  2  per 
cent,  of  creolin  with  iodoform  produces  a  com- 
pound criolin-iodoform  of  a  faint  aromatic  odor, 
soluble  in  alcohol  and  ether,  and  believed  to  pos- 
sess the  therapeutic  properties  of  iodoform. 
Water  removes  from  it  the  creolin  and  leaves 
the   iodoform. 

Etliyli  >u diatninetricresol  or  kresamin  is  a  mix- 
ture   of    tricresol    with    et  hylenediamine.       If    is    a 

colorlesa    aqueous    Liquid,    having    a    phenol-like 

odor,  ami  after  standing  in  the  air  becomes  of 
a  Light  yellow  color  without  losing  disinfecting 
power,  according  to  11.  Eckstein,  it  is  an  exceed- 
ingly  powerful   antiseptic,   especially  adapted   to 

the  preserving  of  specimens  for  microscopic  use. 
As  a  local  application  the  same  author  has  found 
rj  valuable  in  those  cases  of  eczema  in  which 
there  was  a  pronounced  secondary  infection  of  the 
skin,  ami  also  in  sycosis  and  similar  parasitic  dis- 
BandagM  of  it  wet  with  a  solution  of  from 
1  :  4000  BO  1:400  were  kept  applied  to  the 
part.  In  lupus  and  some  similar  conditions  local 
protracted  baths  of  from  three  to  twelve  hours' 
duration,  with  a  concentration  of  1:4000,  WON 
found  efficacious.  From  10  to  15  per  cent,  oint- 
ments of  it  were  also  employed. 

Lysol  is  made  bv  dissolving  the  fraction  of  tar 
oil  which  boils  between  100°  and  200°  C.  (374°- 
3!»2°  V. )  in  fat,  and  subsequently  saponifying 
by  the  addition  of  alkali,  in  the  presence  of 
alcohol :  it  is  a  brown,  oily  looking,  clear  liquid, 
with  a  feebly  aromatic,  creosote-like  odor. 
It  is  described  as  containing  50  per  cent,  of 
<re~o]s.  miscible  with  water  (forming  a  clear, 
saponaceous,  frothing  liquid),  also  with  alcohol, 
petroleum  spirit  or  petroleum  benzin,  chloroform, 
carbon  disulphide,  and  glycerin.  To  the  aqueous 
solution  of  the  saponified  cresols  and  fat  may  be 
added  any  desired  quantity  of  the  higher  phenols. 

Lysol  was  introduced  as  a  disinfectant  by  V. 
Gerlach  (Zeit.  fur  Hygiene,  June,  1891),  who, 
as  the  result  of  an  elaborate  research,  found  that 
both  in  pure  cultures  and  in  mixed  masses  of 
pathogenetic  bacteria  it  is  more  powerful  as  a 
germicide  than  is  phenol  or  creolin;  that  its 
1  per  cent,  solution  has  a  soapy  feeling,  and 
can  be  used  for  the  purpose  of  disinfecting  the 
hands  without  the  use  of  soap;    that  for  the  pur- 

foses  of  disinfecting  sputa  and  stools  it  is  by  far 
he  most  powerful  of  the  germicides;  that  it  is 
free  from  irritating  properties,  unless  in  strong 
solution,  so  that  wounds  may  be  sprayed  with  a  3 
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per  cent,  solution  and  absolutely  disinfected;  and 
that  comparatively  it  is  much  less  poisonous  than 
phenol,  corrosive  sublimate,  or  even  creolin;  1 
or  2  per  cent,  solutions  were  said  to  produce 
some  slight  transient  burning  when  brought  in 
contact  with  the  mucous  membrane.  According 
to  Lemke  and  Straube,  a  0.3  per  cent,  solution 
will,  in  fifteen  minutes,  completely  arrest  the  de- 
velopment of  pus  organisms,  and  a  0.5  per  cent, 
solution  even  remove  the  odor  of  putrefying  flesh. 
The  value  of  lysol  as  an  antiseptic  has  been 
confirmed  by  Vulpius,  by  Michelsen,  and  other 
surgeons,  and  there  can  be  little  doubt  as  to  its 
applicability  to  the  needs  of  antisepsis,  although 
various  surgeons  seem  to  find  it  a  little  more  irri- 
tating than  at  first  stated,  and  some  condemn  it 
as  not  superior  to  the  older  antiseptics.  Szuman 
(Noiciny  Lekarskie,  June,  1891)  affirms  that  a 
solution  stronger  than  1  per  cent,  produces  irri- 
tation, and  that  even  two  parts  to  a  thousand 
are  irritating  to  the  bladder.  It  does  not  injure 
metallic  instruments  to  an  appreciable  extent  or 
those  made  of  rubber,  but  celluloid  articles  are 
said  to  become  friable  and  useless  under  its  action. 
A  large  number  of  cases  are  on  record  in  which 
lysol  has  caused  severe  and  sometimes  fatal  poi- 
soning. The  symptoms  have  been  similar  to  those 
of  phenol  poisoning,  with  marked  fall  of  tempera- 
ture, and  in  many  cases  hemorrhagic  nephritis. 
Indeed,  lysol  is  probably,  in  proportion  to  its 
remedial  activity,  as  toxic  as  is  phenol.  H. 
Cramer  has  reported  death  from  its  vaginal  use. 
(Centralb.  f.  Gyncekol,  Oct.  1898.) 
Paracresol  is  a  patented  disinfectant,  to  which 

the  formula  C6H4  j  oHm  *3  ascriDed-  *t  is  sam" 
to  give  with  water  in  every  proportion  a  pure, 
neutral,  non-caustic,  almost  odorless  solution,  simi- 
lar to  that  of  phenol,  but  more  active  and 
safer.  It  is  evidently  not  paracresol,  before  de- 
scribed, as  that  has  odor  and  is  soluble  in  water 
with  difficulty. 

Solveol  and  solutol  are  said  to  be  respectively 
solutions  of  sodium  cresolate  in  excess  of  cresol, 
and  of  cresol  in  excess  of  sodium  cresolate.  They 
are  affirmed  to  be  about  as  poisonous  as  phenol. 
Solveol  has  been  especially  praised,  it  being 
affirmed  to  be  distinctly  more  powerful  than 
phenol  as  a  germicide,  and  in  a  one-half  to  five 
per  cent,  solution  a  very  valuable  antiseptic,  espe- 
cially in  major  gynaecological  operations.  (See 
D.  M.  W.,  Sept.  1892;  Journ.  Med.  de  Paris, 
1892.) 

Tricresol  is  a  clear,  colorless  liquid,  of  a  creo- 
sote-like odor,  a  specific  gravity  of  from  1.042  to 
1.049,  and  boiling  between  185°  and  205°  C. 
(365°-401°  F.).  It  is  soluble  in  cold  water  to 
the  extent  of  from  2.2  to  2.5  per  cent.,  and  forms 
a  clear  solution,  thus  showing  it  to  be  free  from 
neutral  oil,  naphthalene,  etc.  It  is  said  to  be 
composed  of  orthocresol,  35  per  cent.;  metacresol, 
40  per  cent. ;    paracresol,  25  per  cent. 

The  concurrent  testimony  of  Griiber  (Archir 
fiir  Hygiene,  1893),  of  Walter  Reed,  U.  S.  A.  (St. 
L.  M.  S.  J.,  1894),  of  Charteris  (L.  L.,  1894),  and 
other  investigators  and  surgeons,  show  that  tri- 
cresol is  a  very  active  germicide,  which  is  probably 
three  times  as  powerful  as  pure  phenol.  Its  1  per 
cent,  solution  even  in  the  presence  of  albuminous 
fluids  readily  destroys  pathogenetic  bacteria.  It 
may  be  used  for  all  purposes  for  which  phenol  is 
employed.  It  is  said  to  affect  the  skin  of  the 
operator  much  less  than  does  phenol,  and  to  be 
much  less  irritating  to  wounds  than  either  phenol 


or  bichloride  of  mercury  solutions.  It  does  not 
act  on  surgical  instruments.  For  the  ordinary 
purposes  of  surgery  the  1  per  cent,  solution  may 
be  employed.  It  is  probably  less  toxic  than 
phenol.  Charteris,  indeed,  affirms  that  it  is  only 
one-third  as  active  a  poison  as  is  phenol. 

Cresol  Salicylates.     Cresalols.     Cresol  Salols. 

C6H4  <  (.qq  HaCH  "  Salicylates  may  be  prepared 
from  ortho-,  meta-,  or  para-cresol  by  a  process 
similar  to  that  used  in  the  making  of  salol.  They 
are  insoluble  in  water,  slightly  soluble  in  cold 
alcohol,  and  are  easily  crystallized.  The  meta- 
cresol salicylate  is  the  cresalol  generally  referred 
to  by  that  name.  It  fuses  at  74°  C.  (165.2°  F.), 
and  is  easily  soluble  in  alcohol  and  ether.  Nencki 
states  that  the  cresalols  decompose  in  the  ali- 
mentary canal,  and  are  efficient  substitutes  for 
phenyl  salicylate,  and  less  poisonous.  (C.  i?.  A. 
S.,  Feb.  1889.) 

Cresol  Triiodide.  Meta-cresol  Tri-iodide.  (Lo- 
sophan.)  CsHI3  ( CH3 )  OH. — A  fine,  yellowish  pow- 
der, with  a  rather  strong,  not  altogether  disagree- 
able odor;  insoluble  in  water,  soluble  in  alcohol, 
ether,  and  chloroform,  exceedingly  so  in  oil. 
Merck  (Jahresbericht,  1892,  77)  describes  it  as 
obtained  in  colorless  needles,  fusing  at  121.5°  C. 
(251°  F.).  It  contains  78.39  per  cent,  of  iodine. 
A  specimen  prepared  by  Friedrich  Baever  &  Co. 
was  found  by  Petersen  (M.  M.  11'.,  July,  1891)  to 
yield  its  iodine  with  difficulty,  passing  through  the 
alimentary  canal  almost  without  absorption;  ap- 
plied to  the  mucous  membrane  of  the  nose  in 
acute  inflammation,  it  was  found  to  act  very  well 
in  checking  secretion  and  lessening  inflammatory 
action. 

Cresotinic   Acid. — Cresotic  acid,   homosalicylic 
f  CH3 
acid,  oxytoluic  acid,  CeHa  -J  OH      ,  mav  exist  as 

{  COOH 
ortho,  meta,  or  para  modification,  and  is  the 
homologue  of  salicylic  acid,  bearing  the  same 
relation  to  cresol  that  salicylic  acid  does  to  phenol. 
The  cresotic  acids  may  be  made  artificially  from 
the  cresols  by  a  reaction  analogous  to  that  used  in 
making  salicylic  acid. 

Only  the  para  compound  is  used  in  medicine.  It 
crystallizes  in  white  needles,  melting  at  151°  C. 
(303.8°  F.).  As  long  ago  as  1870  sodium  cresotatc 
was  proposed  as  an  antipyretic,  but  the  commer- 
cial drug  furnished  was  proved  to  be  a  mixture  of 
varying  composition,  and  has  been  replaced  by  the 
pure  sodium  paracresotate,  a  white,  finely  crystal- 
lized powder,  having  a  somewhat  bitter  taste, 
forming  a  permanent  solution  in  twenty-four  parts 
of  hot  water.  It  is  made  as  stated  by  the  Kolbe 
process  of  heating  the  sodium  paracresol  with  car- 
bon dioxide  under  pressure.  Charteris  (B.  M. 
J.,  March,  1891)  found  that  ortho-  and  para-cre- 
sotic  acids  act  upon  rabbits  as  poisons,  the  lethal 
dose  being  less  than  half  a  grain  (0.032  Gm.)  of 
the  ortho,  and  one  grain  (0.065  Gm.)  of  the  para, 
acid  per  pound.  According  to  the  experiments  of 
Demme  (  H\  M.  Bl.,  Feb.  1870),  sixty  grains  (3.9 
Gm.)  of  the  sodium  paracresotate  may  be  taken 
by  man  without  producing  very  distinct  symp- 
toms, except  an  antipyretic  action  in  cases  of 
fever.  The  same  authority  used  the  drug  with 
asserted  good  results  in  acute  articular  rheuma- 
tism. In  some  of  the  cases  marked  collapse 
occurred,  in  others  there  was  erythematous  erup- 
tion. 

Crurin.  Quinoline-bismuth  sulphoci/anidc.  (C9 
H7HSCN)2Bi(SCN)3.— Quinolinc-bistnuth     rhoda- 
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nate,  a  reddish-yellow  powder  with  weak  odor  of 
quinoline,  insoluble  in  water,  alcohol,  and  ether. 
Crurin  of  the  markets  is  a  preparation  containing 
25  per  cent,  of  active  ingredients  with  starch. 
According  to  the  researches  of  Miiller  it  is  bacte- 
riological ly  active,  and  it  has  been  especially 
recommended  in  the  treatment  of  ulcers  of  the  leg, 
by  dusting  them  at  intervals  in  full  strength  or 
diluted,  pro  re  nata.  It  has  also  been  highly 
recommended  by  E.  Jacobi  in  gonorrhoea,  according 
to  the  following  formula:  Rub  fifteen  grains  (1.0 
Gm.)  of  crurin  with  seventy-five  minims  (4.6  Cc.) 
each  of  distilled  water  and  glycerin  and  gradually 
add  sufficient  distilled  water  to  make  six  and  one- 
half  troyounces    (201.5  Gm. ). 

Cryptocarya.  Cryptocarya  australis,  Bentham. 
(Fam.  Lauraceae.) — From  the  bark  of  this  Queens- 
land tree,  T.  L.  Bancroft  (Austral.  Journ.  Pharm., 
March,  1887)  has  separated  an  alkaloid  which  is 
said  to  be  a  powerful  respiratory  poison. 

Cucurbita.  Cucurbita  Cilrullus,  L.  (Citrullus 
vulgaris,  Schrad.  Cilrullus  Citrullus  (L.) ,  Karst.) 
Watermelon. — The  seeds  of  the  watermelon  are 
employed,  to  a  considerable  extent,  as  a  domestic 
remedy  in  strangury  and  other  affections  of  the 
urinary  pa-  bey  have  properties  similar  to 

those  of  the  seeds  of  the  other  ( ucurbita< I 
which  four  different  kinds  Mere  formerly  official 
under  the  name  of  (he  greater  cold  seeds, — viz., 
those  of  Cucurbita  I'<  j>o,  I,.,  or  pumpkin,  of  / 
arte  vulgaris.  Ser.  (  /,.  L<i</<  iiavia  (I..).  (  ockerell  : 
Cucurbita  Laginniio.  L.  i .  or  gourd,  of  Cucumia 
M'Ui.  1...  <<r  in  ushiiK  Ion.  and  Cucumis  satirus.  I...  or 
cucumlx r.  These,  when  bruised  and  robbed  up 
with  water,  form  an  emulsion,  which  was  formerly 
thought  to  possess  considerable  virtue,  and  mil 
much  used  In  tatarrhal  affections  and  disorders  of 
the  bowels  and  urinary  passages.  Watei  I 
seeds  are  a  No  esteemed  by  MOM  as  a  diuretic. 
The  infusion  of  two  ounces  of  the  bruised  Medi  to 
a  pint  may  be  taken  ad  libitum.  In  the  form  of 
Arboozinii    miod.    or    uat<  riticlon     honey,    or    as    a 

freshly  expressed  juice,  the  Russian  peasant 
said  id  employ  watermelon  in  the  treatment  of 

dropsy,    unno-genital   affectiont,   chronic   hepatic 

coh<)<  stimi.  and  (Iivoh'k  intestinal  catarrh.  M.i- 
nassein  (  \  rach.  Nov.  1881),  found  that  the  melon 
honey    acts    upon    the    lower    animals    M    a    \<  rv 

powerful  diuretic,  and  pauses  when  in  sufficient 

dose  fall   of  the  arterial   pn  --inc.  rapid   pul-. 

death  from  cardiac  paralysis. 

The  pulp  of  the  root  of  l.aytnaria  vulgaris,  or 
gourd,  is  -aid  by  Chapin  to  be  a  powerful  and 
even  drastic  purgative,  and  1<>  he  Used  by  the 
natives    of    the    Sandwich    Islands    BUCCOSSfufly    in 

the  treatment  of  dropsv.  (See  S  1-  J"urn.  of 
Mid.,   is:,:,.  203.) 

Culilawan.  Cortex  Culilaban. — An  aromatic 
bark,     produced     by     Cimtamomum     Culileuoan, 

Blume  (LCMWWS  Cul'ilaban,  L.),  (Fam.  Lauraceae), 
a  tree  of  considerable  sine,  <jrowin<:  in  the  Molucca 
Islands.  Cochin-China,  and  other  parts  of  the 
East.  It  is  usually  in  flat  or  slightly  rolled 
pieces,  several  inches  long,  an  inch  or  more  in 
breadth,  and  one  or  two  lines  thick.  Sometimes 
the  hark  is  thinner  and  more  quilled,  bearing  con- 
siderable resemblance  to  cinnamon.  The  epider- 
mis is  for  the  most  part  removed,  hut  when 
present  is  of  a  light  brownish-gray  color,  soft  to 
the  touch,  and  somewhat  spongy.  The  color  of 
the  bark  itself  is  a  dull,  dark,  cinnamon  brown, 
the  odor  highly  fraprant.  the  taste  agreeably  aro- 
matic, and  not  unlike  that  of  cloves.  The  active 
constituent  is  a  volatile  oil,  smelling  like  a  mix- 


ture of  the  oils  of  cajuput  and  cloves.  Culilawan 
has  the  medicinal  properties  of  the  aromatics,  but 
is  rarely  used.     (See  Cortex  Caryophyllata.) 

Cumin.  Cyminum,  Lond.  Cuminum,  Ed.  Cu- 
min, Fr.  Krcuzkiimmel,  Mutterkiimmel,  Rb- 
mischer  (langer,  scharfer)  Kiimmel,  G. — The  so- 
called  cumin  seeds  are  the  fruit  of  the  Cuminum 
Cyminum,h.,  an  annual  umbelliferous  plant, which 
is  a  native  of  Egypt,  but  is  cultivated  for  its  fruit 
in  SiciljT,  Malta,  and  other  parts  of  Europe. 

The  cumin  fruits  (seeds)  are  elliptical,  flat  on 
one  side,  convex,  furrowed,  and  rough  on  the 
other,  about  one-sixth  of  an  inch  in  length,  and  of 
a  light  brown  color.  Each  has  seven  longitudinal 
ridges.  Two  fruits  are  sometimes  seen  united. 
Their  odor  is  peculiar,  strong,  and  heavy; 
their  taste  warm,  bitterish,  aromatic,  and  dis- 
agreeable. They  contain  much  essential  oil,  which 
is  lighter  than  water,  yellowish,  and  has  the  sen- 
sible properties  of  the  seeds.  It  consists  of  three 
distinct  oils,  one  a  hydrocarbon,  cyincnc.  Ciolli4» 
recognized  now  as  isopropyl-p-incthyl-benzcnc, 
another  euminol,  CioHia^.  which  may  be  regarded 
as  cumin  aldehyde.  C10HuOH.  and  the  third  a  ter- 
pene,  CioHie-  Dumas,  a  lon<*  time  since,  obtained 
a  cyincnc  identical  witli  that  of  oil  of  cumin  seeds, 
by  dehydrating  camphor,  and  Paternfl  pre- 
pared it' m  a  similar  way  from  oil  of  turpentine. 
(./.    /'.    C    4e    s.'r..    DC    AW.)        In    his    discovery 

Pnterno  seems,  however,  to  have  been  preceded 
by  several  chemists,  0.  EL  A.  Wright  apparently 

having    the    priority.       1.1.    •/.    /'.,    xlvi.     117 

ially    A.    •/.    /'..    \liv.    482.)     Cumin    aldehyde 

has  also,  together  with  cymene,  been  obtained  from 

the   seed-   df    (  iruta    niosa,    I,.       (Trapp.   Ann.   ('It. 

/'/(.,  cviii.  388.)     in  medicinal   properties  cumin 

Bible    the    other    aromatic    uinliell  i  *f « - 1  OUfl 
fruits.     Dote,  fifteen  tO  thirty  grains   (  1-2  Cm.). 

Cumol.  I'scudocumol.  C6H3(C1I3)3(  1  :  .'1  :  4). 
An  oily  fluid  derived  from  coal  tar,  boiling  at 
Hi8°  to  178°  C.  (.rU.40-352.40  F.).  Cumol  has 
been  especially  recommended  by  KrOnig  (OsntrufWi 

/.  <!yn..  1884)   f"r  the  purpose  of  sterilizing  cat  Mil, 

which  is  placed  in  the  samel  and  slowly  boated  tip 

to  180*  C.  (.'{20°  F.).  After  two  hours  it  is  re- 
moved   and     freed     from    the    adhering    cumol     by 

petroleum  benzin. 

Cunila.  Cunila  origanoidea  (L.),  Britt.  C. 
Mariana.  I..  American  Dittany.  Kneel  Horse- 
mint.  Stom  mint. — A  -mall  indigenous  perennial 
herb,  growing  on  dry,  shady  hills,  from  New  ESng* 
land   to  Georgia,  and   flowering   in  June  and  July. 

The  whole  herb  has  n  warm  pungent  taste  and  a 
fragrant  odor,  dependenl  on  an  essential  oil. 
This,  according  to  Philip  hfilleman  of  Ohi« 
capo,  is  of   reddish-amber   color,   becoming   light 

yellow  by  exposure  to  light,  of  a  delicate,  fra- 
grant odor,  very  similar  to  that  of  oil  of  monarda, 
of  a  warm,  pungent  taste,  and  of  the  sp.  gr.  0.020. 
It  is  readily  soluble  in  alcohol,  ether,  and  chloro- 
form. On  spontaneous  evaporation,  it  leaves  a 
small  crystalline  residue.  Iodine  decomposes  it, 
producing  white  vapors;  by  sulphuric  acid  it  is 
reddened  and  decomposed,  by  nitric  acid  resini- 
fied,  and  by  hydrochloric  acid  decolorized,  though 
its  color  returns  on  exposure.  It  i^  slightly  rube- 
facient: in  the  dose  of  five  or  fen  minims  (O.IJ-O.G 
Cc.)  it  is  carminative,  and  of  from  fifteen  to  twenty 
minims  (0.9-1.3  Cc.)  diaphoretic.  The  same 
author  found  in  the  dried  herb  tannic  acid,  a  trace 
of  glucose,  gum,  bitter  extractive,  resin,  and  salts 
of  potassium,  calcium,  magnesium,  and  iron.  CI. 
J.  P.,  Nov.  1866,  495.)  American  dittany  is 
a  gently  stimulant  aromatic,  analogous  to  mints. 
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Cuprargol. — Cuprargol  is  a  dull,  grayish-white 
powder,  which  is  slowly  soluble  in  water,  and  has 
been  used  as  an  astringent  in  ophthalmology  in 
20  per  cent,  solutions. 

Curcuma.  U.  S.  1870.  Turmeric.  Curcuma 
longa,  L.,  Amomum  Curcuma,  Jacq.,  includes  C. 
rotunda,  L.  (Fam.  Marantaceae. ) — The  rhizome 
of  this  plant  is  perennial,  tuberous  palmate,  and 
internally  of  a  deep  yellow  or  orange  color. 
The  plant  is  a  native  of  the  East  Indies  and 
Cochin-China,  and  is  cultivated  in  various  parts  of 
Southern  Asia,  particularly  in  China,  Bengal,  and 
Java,  whence  the  root  is  exported.  The  best  is 
said  to  come  from  China. 

The  dried  root  (Safran  des  Indes,  Souchet  des 
Indes,  Ft.;  Kurkuma,  Gelbwurzel,  G.;  Curcuma, 
It.,  Sp.;  Zirsood,  Arab.;  Huldie,  Hindoo)  is  in 
cylindrical  or  oblong  pieces  (Curcuma  longa), 
about  as  thick  but  not  as  long  as  the  finger, 
tuberculated,  somewhat  contorted,  externally  yel- 
lowish brown  or  greenish  yellow,  internally  deep 
orange  yellow,  hard,  compact,  breaking  with  a 
fracture  like  that  of  wax,  and  yielding  a  yellow 
or  orange-yellow  powder.  Another  variety  (Cur- 
cuma rotunda),  comparatively  rare,  is  round  or 
oval,  about  the  size  of  a  pigeon's  egg,  and  marked 
externally  with  numerous  annular  wrinkles. 
Sometimes  it  comes  cut  into  two  transverse  seg- 
ments. The  two  varieties  have  a  close  resemblance 
in  sensible  properties,  and  are  thought  to  be  de- 
rived from  the  same  plant,  though  formerly 
ascribed  to  different  species.  The  odor  of  tur- 
meric is  peculiar;  the  taste  warm,  bitterish,  and 
feebly  aromatic.  It  tinges  the  saliva  yellow. 
Analyzed  by  Pelletier  and  Vogel,  it  was  found  to 
contain  lignin,  starch,  a  peculiar  yellow  coloring 
matter  called  curcumin,  a  brown  coloring  matter, 
gum,  an  odorous  and  very  acrid  volatile  oil,  and 
a  small  quantity  of  calcium  chloride.  Curcumin 
was  obtained,  mixed  with  a  little  volatile  oil 
(about  1  per  cent.),  by  digesting  the  alcoholic 
extract  of  turmeric  in  ether,  and  evaporating  the 
ethereal  tincture.  It  has  been  obtained,  by  F.  A. 
Daube,  in  deep  yellow  crystals,  of  a  diamond 
lustre,  by  a  process  which  mav  be  found  in  the 
A.  J.  P.  (1871,  308).  C.  L.  Jackson  and  Menke 
have  submitted  turmeric  root  to  a  thorough  ex- 
amination, and  give  the  following  results:  The 
turmeric  oil  was  first  removed  from  the  ground 
root  by  treatment  with  ligroine,  then  the  cur- 
cumin mixed  with  a  large  quantity  of  resin  is 
extracted  with  ether,  and  finally  purified  by  crys- 
tallization from  alcohol.  The  oil  extracted  by 
ligroine  was  dark  yellow,  and  amounted  to  11  per 
cent,  of  the  root.  The  purified  curcumin  amounted 
to  0.3  per  cent.,  and  melted  at  178°  C.  (352.4° 
F.).  Analyses  of  the  pure  curcumin,  of  several 
of  its  salts,  and  of  derivatives,  show  its  formula 
to  be  C14H14O4.  (Am.  Chem.  J.,  iv.  77.)  It  is 
brown  in  mass,  but  yellow  in  the  state  of  powder, 
without  odor  or  taste,  insoluble  in  benzin,  scarcely 
soluble  in  water,  but  very  soluble  in  alcohol,  ether, 
and  the  oils.  It  is  a  diatomic  monobasic  acid. 
When  treated  with  weak  oxidizing  agents  it  yields 
vanillin.  The  alkalies  rapidly  change  its  color  to 
a  reddish  brown,  and  paper  tinged  with  tincture 
of  turmeric  is  employed  as  a  test  of  their  presence. 
The  paper  is  rendered  brown  also  by  boric  acid, 
which  it  thus  serves  to  detect.  When  treated 
with  a  mixture  of  sulphuric  and  boric  acids  it 
yields  a  product  called  rosocyanin,  because  it  dis- 
solves in  alcohol  with  a  fine  red  color,  and  is 
turned  blue  by  alkalies.  Its  alcoholic  solution 
produces   colored   precipitates   with   lead  acetate, 


silver  nitrate,  and  other  salts.  Turmeric  is  used 
for  dyeing  yellow,  but  the  color  is  not  permanent. 
James  Cook  has  found  in  turmeric  an  alkaloid, 
which  forms  crystallizable  salts  with  sulphuric 
and  nitric  acids,  and,  separated  from  these  acids 
by  ammonia,  yields  a  semi-crystalline  precipitate. 
He  observed  also  indications  of  a  second  base. 
(P.  J.,  Nov.  1870.)  Ivanow  Gajewsky  also  states 
that  there  is  an  alkaloid  in  the  root.  (Pharma- 
cographia,  641.) 

This  root  is  a  stimulant  aromatic,  bearing  some 
resemblance  to  ginger  in  its  operation,  and  is 
much  used  in  India  as  a  condiment.  It  is  a  con- 
stant ingredient  in  the  curries  so  generally  em- 
ployed in  the  East.  In  former  times  it  had  some 
reputation  in  Europe  as  a  remedy  in  jaundice, 
but  its  medicinal  action  was  purely  imaginary, 
based  on  the  old  doctrine  of  signatures,  and  at 
present  it  is  employed  only  to  impart  color  to 
ointments  and  other  preparations. 

Turmeric,  when  used  as  an  adulterant,  may  be 
detected  by  means  of  a  mixture  of  boric  and 
sulphuric  acids,  but  according  to  A.  E.  Bell,  a 
much  better  test  is  afforded  by  the  use  of  the 
reagent  made  by  dissolving  1  gramme  of  diphenyl- 
amine  in  20  Cc.  of  90  per  cent,  alcohol,  care- 
fully adding  25  Cc.  of  pure  sulphuric  acid.  To 
a  little  of  the  suspected  powder,  placed  on  a 
slide,  a  drop  of  the  reagent  is  added  with  a  glass 
rod.  Spots  of  a  fine  purple  color  immediately 
develop,  which  may  be  readily  recognized  with  the 
microscope. 

Turmeric  paper,  used  as  a  test,  is  prepared  by 
tingeing  white  unsized  paper  with  a  tincture  or 
decoction  of  turmeric.  The  tincture  may  be  made 
with  one  part  of  turmeric  to  six  parts  of  proof 
spirit;  the  decoction,  with  one  part  of  the  root  to 
ten  or  twelve  of  water.  The  access  of  acid  or  al- 
kaline vapors  should  be  carefully  avoided. 

Curry  Leaves.  Currie. — The  leaves  of  the 
Murraya  (Bergera)  Kcenigii,  Spreng.  (Fam.  Au- 
rantiaceae),  a  tree  of  India,  are  very  largely  used 
in  that  country  as  an  aromatic,  stomachic  stimu- 
lant; when  powdered  and  mixed  with  spices  and 
other  substances  it  forms  curry  powder,  which  is 
much  used  for  seasoning  food,  rice,  cooked  dishes, 
etc.;  it  is  also  employed  in  dyspepsia,  diarrhoea, 
and  even  dysentery.  According  to  J.  G.  Prebble 
(Pharmacographia  Indica,  vol.  i.),  curry  leaves 
yield  to  distillation  a  small  quantity  of  volatile 
oil,  and  also  contain  a  greenish-black  resin,  and  a 
glucoside,  kcenigin.  The  clear  oil  extracted  from 
the  seeds  is  known  as  simabolee  oil. 

Cuttlefish  Bone.  Os  Sepia?,  Os  de  Seche 
(Seiche),  Fr.  Sepie,  Wcisses  Fischbein,  G. — This 
is  a  calcareous  body,  situated  underneath  the 
skin,  in  the  back  of  the  Sepia  officinalis,  L.,  or 
cuttlefish,  of  European  seas.  It  is  oblong-oval, 
from  five  to  ten  inches  long,  and  from  one  and  a 
half  to  three  inches  broad,  somewhat  convex  on 
both  sides,  with  thin  edges,  of  a  rather  firm  con- 
sistence upon  the  upper  surface,  very  friable  be- 
neath, and  composed  of  numerous  layers,  loosely 
connected,  so  as  to  give  to  the  mass  a  porous  con- 
sistence. It  is  lighter  than  water,  of  a  white 
color,  a  feeble  sea  odor,  and  a  saline  taste.  It 
contains,  according  to  John,  from  80  to  85  per 
cent,  of  calcium  carbonate,  besides  animal  mat- 
ter, a  little  common  salt,  and  traces  of  magnesia. 
Its  fine  powder  may  be  given  as  an  antacid,  and 
it  is  sometimes  used  as  an  ingredient  of  tooth- 
powders.  Small  pieces  of  it  are  often  put  into 
bird  cages  that  the  birds  may  rub  their  bills 
against   them,   and   the   powder   is   employed   for 
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polishing.  Another  product  of  the  cuttlefish  is 
a  blackish-brown  liquor,  secreted  by  a  small  gland 
in  an  oval  pouch,  communicating  externally  near 
the  rectum  by  a  long  excretory  duct,  through 
which  the  animal  is  said  to  have  the  power  of 
ejecting  it  at  will.  This,  when  taken  from  the 
fish,  is  dried,  and  used  in  making  the  water- 
colors  sepia  and  India  ink. 

Cyclamen.  Cyclamen  europ&um,  L.  Pain  de 
Porceau,  Arthanite,  Fr.  Erdscheibe,  Erdbrod, 
Schweinbrod,  G.  Sowbread. — This  is  an  herba- 
ceous, perennial,  stemless  plant,  of  the  south  of 
Europe.  The  root  is  globular,  with  many  branched 
fibres,  almost  black  without,  and  white  within, 
inodorous,  and,  when  fresh,  of  a  bitter,  acrid,  burn- 
ing taste.  By  drying  it  loses  much  of  its  acrimony, 
and  is  said  to  be  rendered  edible  by  roasting.  Hogs 
are  said  to  root  it  up  from  the  ground  and  to  tat 
it  with  impunity,  and  hence  its  common  French 
name.  The  root  is  a  drastic  cathartic,  and  is 
used  to  cause  abortion,  but  has  in  such  cases  pro- 
duced fatal  gastro-enteritis.  It-  active  principle 
appears  to  be  arthanitin  of  Saladin,  the  cyclamin 
of  S.  De  Luca.  This  is  a  poisonous  glucositle, 
which,  when  boiled  with  diluted  acids,  splits  into 
cyclamiretin,  C16H22O2,  and  glucose.  It  is  white, 
amorphous,  inodorous,  and.  when  held  a  short  time 
in  the  mouth,  intensely  acrid,  extending  its  action 
even  to  the  throat.  With  cold  water  it  swell 
Incomes  gelatinous,  but  is  readily  dissolved,  and 
forms  a  solution  which  froths  like  Map  and  water, 
and  is  coagulated  by  a  heat  of  about  b").">°  C. 
(150°  F.).  Alcohol"  dissohes  it  with  difficulty 
when  cold,  but  freely  when  hot  ;  it  is  soluble  in 
glycerin  with  the  aid  of  heat ;  anil  is  insoluble 
in  ether,  chloroform,  earlion  disulphide,  and  the 
essential  oils.  It-  formula,  according  to  an  analy- 
sis by  Klinger,  is  C20H34O10,  although  Robert 
icIkih.  ('Ik,  1808,  i.  32)  makes  it  one  of  the  1 
of  saponins,  and  gives  it  the  formula  ('ao'la^'io. 
Which  is  the  same  as  thai  "f  sar-apai  iNaponin 
and  smilacin.  T.  W.  C.  Martius  recommends 
the  following  method  of  preparing  it.  The  tubers, 
collected  in  the  autumn,  dried  and  powdered,  are 
mixed   with   animal    charcoal,   and   exhausted  at  a 

boiling  heat  by  alcohol  of  0.826;    the  tincture  is 
filtered,  concentrated,   and   set   aside   for  six  or 

eigM  weeks,  when  the  cyclamin  i-  deposited.  This 
should  Ik-  washed  OU  S  filler  with  alcohol  till  it 
passes  colorless,  and  if  the  filtrate  be  concen- 
trated, and  -ct  aside,  it  will  deposit  B  further 
quantity  in  a  few  weeks.  The  whole  is  then  mixed 
with  animal  charcoal  and  treated  with  boiling 
alcohol,  which  will  slowly  deposit  the  pure  1 
min  on  cooling.  Doee,  of  powdered  rooi  La  said  to 
be  from  twenty  to  forty  grains   (1.8-2.6  Qffl.). 

Cydonium. '  I  .  8.  1880.  Quince  Seed.  .v 
Cydonia.  Sentence*  [Pepine)  de  Going,  Yt.  Quit- 
tenheme,  Quittensamen,  G.  Semi  di  Cotogno,  It. 
SUniente  dc  Mcmbrillo,  Sp. — The  Pyrus  Cydonia,  L. 
(Cydonia  vulgaris,  Pers. ) .  or  common  quince  tree, 
is  characterized  as  a  species  by  its  downy,  deciduous 
leaves.  It  is  supposed  to  be  a  native  of  Crete,  but 
grows  wild  in  Austria,  on  the  banks  of  the  Danube. 
The  fruit  is  yellow,  downy,  of  an  agreeable  odor, 
and  a  rough,  astringent,  acidulous  taste,  and  in 
each  of  its  five  cells  contains  from  eight  to  four- 
teen seeds.  Though  not  eaten  raw,  it  forms  a 
very  pleasant  confection,  and  a  syrup  prepared 
from  it  may  be  used  as  a  grateful  addition  to 
drinks  in  sickness,  especially  in  looseness  of  the 
bowels,  which  it  is  supposed  to  restrain  by  its 
astringency.  The  seeds,  which  were  formerly 
official,    are   ovate,    angled,    reddish-brown    exter- 


nally, white  within,  inodorous,  and  nearly  insipid, 
being  slightly  bitter  when  long  chewed.  Their 
coriaceous  envelope  abounds  in  mucilage,  which  is 
extracted  by  boiling  water.  "About  a  quarter  of 
an  inch  ( 6  Mm. )  long,  oval  or  oblong,  triangularly 
compressed,  brown,  covered  with  a  whitish,  muci- 
laginous epithelium,  causing  the  seeds  of  each 
cell  to  adhere.  With  water  the  seeds  swell  up, 
and  form  a  mucilaginous  mass.  The  unbroken 
seeds  have  an  insipid  taste."  U.  8.  1880.  Two 
drachms  of  the  seeds  will  render  a  pint  of  water 
thick  and  ropy.  (A.  J.  P.,  1876,  35.)  It  has  been 
proposed  to  evaporate  the  decoction  to  dryness, 
and  powder  the  residue.  Three  grains  of  this 
powder  form  a  sufficiently  consistent  mucilage 
with  an  ounce  of  water.  According  to  Garot, 
one  part  communicates  to  a  thousand  parts  of 
water  a  semi-syrupy  consistence.  (•/.  7'.  C,  3e 
n't.,  iii.  298.)  Fereira  considers  the  mucilage 
as  peculiar,  and  proposes  to  call  it  cydonin.  It 
differs  from  arabin  in  not  yielding  a  precipitate 
with  potassium  silicate,  and  from  bassorin  and 
cerasin  in  being  soluble  in  water  both  hot  and 
cold.  Tollens  and  Kirchner  [Ann.  (7ft.  Pays., 
clxxv.  206-226)  assign  to  it  the  formula  CislUs 
(>i4.  regarding  it  as  a  compound  of  gum,  C12II20O10, 
and  oeuuloae,  ("ellioOe,  less  one  molecule  of  water. 
Quince  mucilage  is  very  bland,  and  may  be  used 
for  the  same  purposes  as  other  mucilaginous 
Liquids.  The  I",  s.  P.  1880  gave  the  following 
formula  for  its  preparation.  "Cydonium,  (100 
parte  [or  thirty-six  grains];  Distilled  Water,  one 
hundred  parts  [or  four  fluidounces].  Macerate 
.•Ionium  for  half  an  hour,  in  a  covered  vessel, 

with  Distilled  Water,  frequently  agitating.  Then 
drain  the  liquid  through  muslin,  without  pret 
This  preparation  should  be  freshly  made,  when 
required  for  use."  U.  8.  1880. 
Cynara.  Cynara  CarduncuUie,  L.  (C.  Rcoly- 
I..)  Artichoke. — This  is  a  composite  plant, 
indigenous  in  the  south  of  Europe,  and  culti- 
vated   as   a    culinary   vegetable.     The   receptacle 

and     the    lower     portion    Of    the     fleshy     ballets    of 

the   flower  beads   are   eaten.     When   young,   the 

heads   are   cut    Up   raw  and   eaten   as  salad;     when 

thej  are  boiled,  and  dressed  variously.  The 
flowers  are  said  to  curdle  milk,  and  the  plant  to 
yield  a  good  yellow  Ay.  The  leaves  and  their 
expressed  juice  are  very  bitter,  and  have  been 
thought  <<>  b«  actively  diuretic.  Artichoke  [i 
have  been  used  in  dropsies  and  rhcumatio 
affections. 

Cynoglossum.       Oynogloeeum     officinale,     L. 

Hound* e-tongue.     Langue  de  Ohien,  Fr.     liunds- 

A  biennial  plant  of  the  fain.  Boragina* 

common  both  in  Europe  and  in  this  country. 

The  leaves  and  root  have  been  employed,  but  the 

latter  has  been  generally  preferred.   The  fresh  plant 

disagreeable  narcotic  odor,  resembling  that  of 
mice,  which   i-  dissipated  by  drying.      The  taste  is 

nauseous,  bitterish,  and  mucilaginous.  Although 
hound's-tongue  lias  been  believed  by  some  to  be 
nearly  inert,  there  can  be  little  doubt  that  it  is  a 
dangerous   poison.     The  experiments  of  Diedtilin 

M.  8.  Rep.,  1868)  many  years  ago  demon- 
strated that  the  extract  paralyzes  motor  nerves 
in  vertebrate  animals,  and  K.  Greimer  has 
found  in  it  a  poisonous  alkaloid,  eynogloeeine, 
which  acts  upon  the  animal  organism  similarly  to 
curare;  also  a  toxic  glucoside,  consolidin,  and 
a  notable  amount  of  choline  (P.  J.,  vol.  Ixv.). 
Consolicin,  a  derivative  of  consolidin,  like  con- 
solidin, paralyzes  the  central  nervous  system. 
Cynoglossum  has  been  used  as  a  demulcent  and 
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sedative  in  coughs,  catarrh,  spitting  of  blood, 
dysentery,  and  diarrhoea.  The  pilules  de  cyno- 
glosso  owe  their  properties  chiefly  to  opium. 

Cytisus.  Cytisus  Laburnum,  L.  Laburnum  vul- 
gare,  Grisebach.  L.  anagyroides,  Medic.  (Fain. 
Leguminosae.) — Laburnum  is  a  small  tree,  indig- 
enous in  the  higher  mountains  of  Europe  and  cul- 
tivated throughout  the  civilized  world,  for  its 
flowers,  which  appear  early  in  the  spring  in  rich 
pendant  yellow  clusters.  All  parts  of  the  plants 
are  probably  poisonous.  In  fifty-eight  boys  poi- 
soned simultaneously  by  the  roots,  the  symptoms 
were  intense  sleepiness,  vomiting,  convulsive  move- 
ments, coma,  slight  frothing  at  the  mouth,  and 
unequally  dilated  pupils.  (M.  T.  G.,  vol.  ii.  875.) 
In  some  cases  the  diarrhoea  has  been  severe.  The 
convulsions  have  at  times  been  markedly  tetanic; 
wide-spread  anaesthesia  has  been  noted,  and  also 
excessive  mydriasis,  with  loss  of  the  pupillary 
reflex,  elevation  of  temperature,  delirium,  and 
cyanosis.  After  death  there  have  been  found 
erosion  of  the  colonic  mucous  membrane,  extreme 
hyperemia  of  the  brain,  and  nephritis.  (D.  M. 
W.,  xxi.  1895.)  For  cases,  see  also  previous 
editions  of  the  U.  S.  D.;  Arbeiten  Pharm. 
Instit.  Dorpat,  ii.  1888;  Le  Mouvement  He'd., 
1875,  No.  28;  Dublin  Q.  J.,  1863,  248;  M.  T.  G., 
Sept.  1862;  L.  L.,  Aug.  1870.  Chevallier  and 
Lassaigne  discovered  in  the  seeds  of  laburnum 
a  white,  amorphous,  deliquescent,  non-nitrog- 
enous substance,  of  a  bitter  nauseous  taste, 
soluble  in  water  and  weak  alcohol,  and  insoluble 
in  ether.  In  small  doses  it  produced,  in  animals, 
vomiting,  convulsions,  and  death.  (MSrat  and  De 
Lens.)  Husemann  and  Mamie1  isolated  in  1864 
an  alkaloid,  cytisine,  a  white,  crystalline  solid,  of 
a  bitter,  somewhat  caustic  taste,  soluble  in  water 
and  alcohol,  but  scarcely  at  all  soluble  in  ether, 
chloroform,  benzene,  or  carbon  disulphide.  A  sec- 
ond alkaloid,  laburnine,  was  also  announced  by 
them.  (Chem.  News,  July  16,  1869,  36.)  Partheil 
(A.  Pharm.,  1892,  448)  has  since  studied  cytisine, 
and  gives  it  the  formula  C11H14N2O,  which  has 
been  adopted  by  other  authorities.  He  considers 
it  to  be  identical  with  the  ulexine  of  the  Vlex 
europ&us,  L.  ( Fam.  Leguminosae ) .  Ferric  chloride 
colors  cytisine  and  its  salts  blood-red,  which 
color,  however,  disappears  on  diluting  with  water 
or  on  addition  of  hydrogen  dioxide.  If  after 
the  addition  of  this  latter  reagent  the  mixture 
is  heated  gently  in  the  water  bath  an  intense 
blue  color  is  developed.  When  cytisine  is  distilled 
with  soda  lime,  pyrrol  is  obtained,  besides  a  base, 
CgHiaN,  which  is  possibly  a  hydroquinoline.  A. 
Rannerda  purified  crude  cytisine,  obtained  from 
the  seeds  of  Cytisus  Laburnum,  L.,  by  the  well 
known  shaking  out  process  with  chloroform, 
by  distilling  it  in  a  partial  vacuum.  Under  a 
pressure  of  2  Mm.  and  a  temperature  of  228° 
C,  the  alkaloid  distils  over  as  a  colorless  liquid 
and  congeals  in  the  receiver  in  the  form  of  fine 
crystalline  needles.  It  separates  from  absolute 
alcohol  in  the  form  of  small  transparent  rhombic 
crystals,  which  have  the  sp.  gr.  1.0046.  {Ap.  Ztg., 
July,  1900,  486.)  Cytisine  is  stated  to  be  found 
also  in  arnica  flowers. 

According  to  the  researches  of  P.  C.  Plugge 
(A.  Pharm.,  1895),  cytisine  is  a  very  widely  dis- 
tributed alkaloid.  He  has  found  it  in  eight 
species  of  the  genus  Cytisus,  two  of  the  genus 
Genista,  two  of  the  genus  Sophora,  two  of  the 
genus  Baptisia,  and  in  other  plants.  He  asserts 
that  ulexine  of  Gerrard,  from  Vlex  europceus,  L. ; 
sophorine  of  H.  C.  Wood,  from  Sophora  secundi' 


flora  (Cav.),  DC.  (8.  speciosa,  Benth.),  and  bap- 
titoxine  of  von  Schroeder,  from  Baptisia  tinctoria, 
R.  Br.,  are  identical  with  cytisine.  Plugge  also 
believes  that  the  alkaloid  of  Euchestra  Hors- 
fieldii,  Benn.  (Fam.  Leguminosae),  a  Javanese 
pea,  whose  seeds  are  used  as  a  contra-poison  by 
the  natives,  is  identical  with  cytisine.  Kobert  and 
Badziwillowicz  (loc.  cit.)  find  that  in  the  lower 
animals  the  symptoms  of  poisoning  by  cytisine 
resemble  somewhat  those  of  strychnine  poisoning, 
but  are  attended  by  much  vomiting  of  centric 
origin;  that  the  alkaloid  depresses  even  in  the 
living  organism  the  ozonizing  properties  of  the 
red  corpuscles ;  that  it  first  excites  and  afterwards 
paralyzes  the  .centre  of  respiration,  and  probably 
in  this  way  causes  death;  that  it  also  powerfully 
stimulates  the  vasomotor  centres,  producing  a 
marked  elevation  of  blood  pressure  which  is  inde- 
pendent of  the  heart  and  is  followed,  if  the  dose 
has  been  large  enough,  by  a  gradual  fall  of  press- 
ure, due  to  paralysis  of  the  vasomotor  centres. 
The  motor  side  of  the  spinal  cord  is  also  strongly 
excited  by  small,  and  finally  paralyzed  by  large, 
doses.  The  peripheral  ends  of  the  motor  nerves 
are  paralyzed  in  a  curare-like  method.  The  alka- 
loid also  seems  to  have  a  distinct  action  upon  the 
uterus,  and  has  frequently  produced  abortion. 
Therapeutic  trials  were  made  with  the  alkaloid 
in  hypodermic  doses  of  one-twelfth  grain  (0.005 
Gm.),  or  by  the  mouth  in  from  one-  to  three- 
minim  (0.06-0.2  Cc. )  doses  of  the  1  per  cent,  solu- 
tion, in  conditions  of  depression,  without  much 
effect.  Gray  (J.  P.  C,  1862)  found  laburnum 
to  produce  in  man  narcotic  effects,  and  commends 
it  in  vomiting,  bronchitis,  whooping  cough,  and 
asthma. 

Damiana. — Under  this  name  have  been  sold  in 
the  American  market  as  aphrodisiacs  several  dis- 
tinct Mexican  drugs.  According  to  Wellcome, 
there  were  on  the  market  in  1875  (A.  J.  P., 
xlvii.)  at  least  three  of  these,  each  claiming  to 
be  genuine. 

Of  these  various  drugs,  one  had  a  smooth,  dark 
green,  broadly  lanceolate,  dentate  leaf,  usually 
having  six  teeth  on  each  side,  heavy  midrib,  and 
ribs  extending  to  the  point  of  the  teeth,  from  two 
to  five  lines  in  width  and  from  six  to  twelve  in 
length;  the  stem  was  red  and  woody,  and  the 
leaves  gave  a  minty  flavor  when  chewed.  The 
second  variety  had  a  light  green,  obovate.  deeply 
toothed  leaf,  having  three  and  occasionally  four 
teeth  on  each  side,  with  a  heavy  midrib,  and 
branching  ribs  extending  to  the  edge.  The  sur- 
face was  rough,  and  both  sides  were  covered  with 
short  hairs.  It  was  from  two  to  five  lines  in  width 
and  five  to  eight  in  length.  The  stem  was  very 
woody,  and  near  the  apex  it  was  quite  hairy;  on 
chewing  it  yielded  a  sage-like  flavor.  In  the  third 
variety  the  leaf  was  light  green,  lanceolate,  having 
three  teeth  on  each  side,  which  terminated  in  hard, 
sharp  points;  it  had  a  distinct  midrib,  and  was 
rather  indistinctly  veined;  was  from  one  and  a 
half  to  three  lines  in  width  and  four  to  ten  in 
length.  It  was  quite  thick  and  had  a  rough  sur- 
face, with  occasional  black  dots.  To  the  naked 
eye  the  leaf  appeared  to  be  covered  with  shining 
scales,  which,  under  the  glass,  appeared  as  minute 
resin-like  globules.  This  was  the  only  specimen 
accompanied  by  flowers.  They  were  compound, 
with  yellow  florets  and  white  pappus;  the  stem 
was  woody,  with  green  epidermis,  and  covered  with 
resinous  secretion.  In  1882  there  were  two  dami- 
anas  in  the  Philadelphia  market.  One  was  chiefly 
composed   of  pieces   of  stems   and  branches,   but 
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contained  enough  of  floral  heads  and  leaves  to 
show  that  it  was  the  third  variety  of  Wellcome, 
and  was  the  product  of  one  of  the  Composite, 
Bigelowia  veneta,  Gray  {Aplopappus  discoideus, 
DC).  (M.  8.  Rep.,  xxxiv.  180.)  The  second 
variety  was  that  considered  by  the  introducers  as 
genuine  damiana.  It  was  the  leaves  and  terminal 
twigs  of  a  Turnera  (Fam.  Turneraceae ) ,  supposed 
by  some  to  be  a  new  species,  T.  aphrodisiaca,  L.  F. 
Ward,  now  recognized  as  identical  with  T.  diffusa, 
Willd.,  and  probably  only  a  variety  of  T.  micro- 
phylla,  DC.  It  is  this  drug  which  constitutes  the 
•lamiana  of  commerce.  The  leaves  are  from  three 
to  eight  lines  long,  one  to  three  lines  broad, 
obovate  to  lanceolate,  eight  to  ten  sharp-toothed, 
.smooth  or  with  a  few  hairs  on  ribs  below,  midrib 
marked  with,  in  some  cases,  strong,  straight  veins 
running  to  the  edge  Intween  the  teeth;  in  other 
veins  branched  and  sending  a  final  vein  into 
the    booth;      stems    fine,    woody,    reddish,    ends    of 

branches  hairy.     F.  W.  Baataer   [A.  J.  I'.. 

60)   ohtained  from  the  leaves  of  thi  about 

one-half  per  cent,  of  an  amber  colored  volatile  oil, 
with  a  hcavv  aromatic  odor,  and  a  warm.  <\itn- 
phoraceou-.  and  bilter  taste:  sJeO  tannin,  two 
tasteless  resins,  and  extractive. 

The  published  reports  as  to  the  value  of  t  he 
drug  vary  greatly,  some  having  had  great  BV 
with  it  in  st.rual  alonu.  most  others  finding  it  Ma- 
il is  probably  nothing  Boors  than  s  feeble 
tonic.  Ih, -i.  an  ounce  (31  Qm.)  of  the  leaves, 
either  in  the  fom  of  Inflation  or  lluidextract,  may 

Im-   givtJl    daily. 

Danais.     Dammit   fragrant,    Qaertn.    f.    (1 
RubiaeesB.)  —  In  this   Ma..  plant,  the  root 

of    which     is    said    to    lie    tome    and    ant  ipei  io<l  ic. 

Heckel  and  Schlagdenhauffen  found  ■  giucoside, 
domain,  {A,  •/.  J'..  18 

Daphnandra. — The   bark    of   several 
Australian    tress   belonging   to   the   genua    Daph- 
nandra    (Fam.    sfonimiaoea  >     i-    :<— <rted    to    !«■ 
rich    in    poisonous    alkaloid.       i /'.    •/..    Oct.     IS 

Bancroft  states  that  the  active  alkaloid  i-  soluble 

in  water,  and  to  sonic  extent  i-  antagonistic  to 
strychnine. 

Delphinium.— It   is  probable  that   mo-t   if  not 

all    of    the    species    of    this    genUS    of    l!a  nuneul.ie.M 

•  tiveiv  poisonous.  Thomas  <  BLopkins  of 
Baltimore!  found  in  the  Beads  oi  D.  oonaolida,  l... 
or   Larkspur    [Lark's  olaw,   Knifikfi   tour),  dot- 

phininc  ( ('a«H3ftX<>a  I .  volatile  oil,  fixed  oil.  gum, 
resin,  chlorophyll,  gallic  acid,  and  salt-  of 
POtaesinm,    calcium,    and     iron.        (1.    J      I' 

Rochebruae   [TomiooL  Aft  rated 

alkaloids  believed  by  him  to  1m-  identical  with 
dclphinim  from  I>.  pin  r/n iium .  1...  and  l>.  mauri- 
lanicum.    CoBBL       From    the   expressed    juice   of    the 

larkspur  aroint  ic  acid  was  obtained  by  W.  Wicke. 

(./.  /'.  ('..  ]S.")4.i  Moreover,  the  seed-  of  the  in- 
digenous />.  in  cculatuiii.  Jaoq.  i  l>-  <  .raltatum. 
Ait.),  are  stated  to  have  a  physiological  action 
similar  to  that  of  the  larkspur.  The  common 
larkspur  (/).  oonaolida)  is  a  showy  annual,  which 
has  been  introduced  from  Furope  into  the  1'nited 
State-,  where  it  has  become  naturalized,  growing 
in  the  woods  and  fields,  and  flowering  in  June  and 
.July.  The  flowers  are  bitter  and  acrid.  In  large 
doses  the  seeds  produce  violent  vomiting  and 
purging,  and  are  said  to  be  diuretic.  They  were 
formerly  in  the  Secondary  List  of  the  I 
Pharmacopoeia,  and  a  tincture  (1  fl.  oz.  to  1  pint 
diluted  alcohol )  has  been  used  in  spasmodic 
asthma  and  dropsy.  Dose,  ten  minims  (0.6  Cc), 
gradually    increased.     Brett    has    found    that    D. 


peregrinum,  L.,.when  growing,  is  very  effective  in 
the  destruction  of  grasshoppers.  (P.  J.,  vol.  xxi. 
1891.     See  Staphisagria  in  Part  I.) 

Dextroform  is  a  combination  of  formaldehyde 
and  dextrin,  soluble  in  water  and  glycerin,  but 
insoluble  in  alcohol,  ether  or  chloroform;  it  occurs 
as  a  white  almost  odorless  and  tasteless  powder ;  it 
should  be  used  with  caution.  It  affords,  according 
to  Bongartz,  in  from  10  to  20  per  cent,  solution,  a 
useful  injection  in  gonorrhoea  and  other  toxic 
diseases,  or  is  used  for  irrigation  in  half  strength. 

Dialiopsus.  Dialiopsus  africana. — In  the  seed9 
of  this  plant  Beitter  has  found  a  poisonous  gluco- 
side  belonging  to  the  saponins.      (P.  P.  G.,  1902.) 

Diamine   (Bydrazin),  H2tT  >  ,  is  a  strong  base 

crystallizing  in  white  crystals  at  1.4°  C.  (34.5°  F.) 
and  boiling  at  113°  C.  (235.4°  F.)  ;  it  forms  Baits 
with  the  common  acids.  The  free  base  mixes  with 
water  in  all  proportions  and  has  a  strong  alkaline 
character  and  powerful  reducing  action.  This 
substance  has  been  proved  by  Julius  Fold  to  be 
actively  poisonous.      (A.  E.   P.  /'..  xli.   1898.) 

Dianthus.  Dianthus  Caryophi/llus.  Clorc  Pink. 
(lam.  <  .it  vophyllacca'.) — Of  the  ordinary  garden 
pink  those  specimens  should  be  selected  for  medici- 
nal use  which  have  the  deepest  led  color  and  the 
most  aromatic  <»<lor.  The  petals  should  not  be  col- 
lected until  the  flower  is  fully  blown,  and  should 
DO  employed  in  the  recent  state.  The]  have  a 
illt  ("lor,  thought  to  resemble  that  of  the 
clove.  Their  taste  is  sweetish,  slightly  billcr,  ami 
somewhat    astringent.       Both     water    and    alcohol 

tetrad  their  sensible  properties,  and  they  yield  a 
tial  <ui  by  dial Ulal ion.     in  Burop 
they  are  employed  to  Imparl  color  ami  flavor  to  a 
syrup,  need  as  a  vehicle.    The  Edinburgh  Pharma 
coposia  directed  this  to  be  made  by  macerating  one 

part  of  the  flowers,  without  their  claws,  in  four 
partf*  of  boiling  water  for  twelve  hours,  then  filter 
[ng,  and  adding  seven  part-  ol  BUJ 

Diaphthol.     Quinaaeptol.      Ortho  oayqato 
tulpkonio  Acid,  CeBfN.0H.S0eH. — Oecui 

yellow  i-h  white  ciystals  fusing  at  895"  C.  (0(13° 
i  lowly  soluble  in  COld   Water.      It  is  an  antifei 

meiit  said  to  be  without  toxicity  and  Introduced  by 
Guignard  a-  a  iu  Inarj  disinfectant  to  replace-  salol. 

Diastin. — A  form  of  dia-ta-e  Introduced  f"1 
in  certain  forms  of  amylaceous  dyspepsia,     it   hi 
given  in  the  dote  of  five  grains  (0.82  (Jin.). 

Diathesin.  Ortho  oceybenzylaloohol.  Salieyl  al- 
ookoL     ('8114(011  iCHtOH.— This     phenol  alcohol 

may  be  prepared  from  salicin  by  1  he  action  of 
dilute  acids  or  einulsin.       It    forms  colorless   i 

tal-  melting  at  B6°  <'.   (186.8'  P.)  and  soluble  in 

d  pan-  of  water  at  22°  C.   (71.6°  F.).     It 

gives  a  blue  color  with  ferric  chloride.    This  sub- 

stance  has  b<en  propo-ed  by  L.  Lederei  [M.  M. 
\\ '..  No.  7,  1890)  a-  an  antirheumatic  and  anti- 
septic.     It    exists    in    salicin    in    combination    with 

glucose,  and   it   i-  believed   by    Lederer  that  the 

activity  of  salicin  depends  not  upon  the  conver- 
sion of  the  ortho-oxybenzylalcohol    into  salicylic 

acid,  but  upon  the  direct  influence  of  the  diath- 
esin. In  rheumatism  it  may  be  given  in  seven* 
grain    (0.45  Cm.)   doses  every  two  hours. 

Dichloral      Antipyrine.       <  iiHiaNsO.fCCbjCH 

(0H)2]2- Made  by  triturating  94   parts  of  anti- 

pyrine  with  165.6  parts  of  hydrated  chloral  and 
crystallizing  from  hot  water.  It  differs  from 
hypnal  in  containing  one  molecule  more  of  the 
hydrated  chloral.  Its  uses  and  dose  are  the  same 
as  hypnal,  viz.,  from  five  to  twenty  grains  (0.32 
to  1.3  Gm.),  as  an  analgesic  and  hypnotic. 
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Didymium  is  now  recognized  generally  as  a 
mixture  of  neodymium  and  praseodymium,  the 
salts  of  the  former  being  in  general  rose-colored 
while  those  of  the  latter  are  of  a  greenish-yellow. 
The  by-products  obtained  in  the  manufacture  of 
gas  mantles  and  certain  other  chemical  manu- 
factures have  been  utilized  in  making  the  salts. 

Didymium  Chloride,  Didymii  Chloridum. — This 
salt  has  been  used  in  the  form  of  a  rose-red,  odor- 
less and  non-irritant  solution  containing  25  per 
cent,  to  30  per  Gent,  of  the  salts.  It  has  been 
affirmed  that  the  chloride  is  superior  to  phenol  as 
a  germicide,  but  the  experiments  of  I.  Schmidt  and 
of  Pflucker  (M.  R.,  1898,  1900)  show  that  it  is 
much  inferior,  a  5  per  cent,  solution  being  re- 
quired to  destroy  ordinary  germs. 

Didymium  nitrate,  Didymii  Sitras,  Di2(N03)6. 
I2H2O,  occurs  in  rose-colored  crystals  soluble  in 
water  and  alcohol.  Antiseptic  in  solution  of  tht 
strength  of  1  in  2000.      (Cb.  B.,  xxi.) 

Didymium  Salicylate.  Dymol. — A  very  fine  white 
powder  free  from  odor.  It  has  been  specially 
recommended  by  Kopp,  Roth,  and  others  as  an 
innocuous,  non-irritant,  desiccant,  and  antiseptic 
dusting  powder  in  various  skin  diseases,  espe- 
cially in  weeping  eczema,  and  also  hidrosis,  and 
burns  of  the  first  and  second  degree.  In  erysip- 
elas and  drier  forms  of  skin  disease  it  failed  to  be 
of  service. 

Didymium  Sulphate,  Didymii  Sulphas. — This 
salt  has  been  marketed  in  the  form  of  a  pale 
rose-red  powder  to  be  used  for  disinfecting 
closets,  etc. 

Diervilla.  Diervilla  trifida,  Moench.  D.  cana- 
densis, Muni.  D.  Diervilla  (L.),  MacM.  Bush 
Honeysuckle. — A  low,  erect  indigenous  shrub, 
growing  especially  in  rocky  places  throughout  the 
Northern  States.  The  whole  plant  is  supposed  to 
be  possessed  of  diuretic  and  astringent  properties, 
and  is  given  in  infusion  by  the  eclectics  in  dis- 
eases of  the  urinary  passages. 

Diethylketone.— Propione,  C2H5.CO.C2H5,  is 
obtained  by  the  dry  distillation  of  calcium  pro- 
pionate (C3H502)2Ca.  A  transparent  liquid,  solu- 
ble in  twenty-four  parts  of  water,  mixing  with 
water,  alcohol,  and  ether,  boiling  at  101°  C; 
(213.8°  F.)  ;  recommended  by  Albanese  and 
Barabini  in  1892,  as  inducing  sleep  in  animals. 
It  has  been  used  by  Giovanni  in  the  treatment  of 
maniacal  and  hysterical  excitement  in  doses  of 
from  eight  to  twenty  grains  (0.5-1.3  Gm.) .  It 
should  be  administered   in  dilute  solution. 

Diiodacetylene,  C2I2,  is  made  simultaneously 
with  tctraiodoethylenc,  C2U.  by  the  action  of  a 
solution  of  iodine  in  potassium  iodide  upon  cal- 
cium carbide.  The  two  are  separated  by  reason 
of  their  different  solubilities.  It  occurs  in  small 
crystalline  needles,  insoluble  in  water  but  dis- 
solving in  oil  of  sweet  almond.  It  has  been  found 
by  E.  Mebert  [A.  E.  P.  P.,  xli.  1898)  to  be  very 
actively  poisonous.  This  fact,  together  with  its 
penetrating  odor,  makes  it  improbable  that  it  will 
be  of  practical  value  in  medicine. 

Diiodoform.    Tetraiodoethylene.    Ethylene  Per- 

iodide.     C2I4 Obtained  by  the  action  of  iodine  on 

a  solution  of  acetylene  iodide  in  carbon  disulphide. 
In  the  form  of  bright  yellow,  odorless,  needle-like 
crystals,  insoluble  in  water,  only  slightly  soluble 
in  alcohol  but  readily  soluble  in  chloroform.  It 
contains  95.5  per  cent,  of  iodine  and  is  recom- 
mended in  the  place  of  iodoform.  It  is  decom- 
posed by  exposure  to  light. 

Diiodosalol.  Phenyl  Diiodosalicylate.  C6H2l2 
(0H)C02C6H5 Made  by  the  condensation  of  di- 
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iodosalicylic  acid  with  phenol.  An  odorless  and 
tasteless  crystalline  powder  melting  at  135°  C. 
(275°  F.).  Used  as  an  antiseptic  in  the  treatment 
of  skin  d.iseases. 

Dimethyl  Sulphate,  fCH3)aS04,  is  a  liquid 
boiling  at  188°  C.  (370.4°  F.),  soluble  in  alcohol 
and  ether.  This  substance  has  recently  come  into 
importance  with  toxicologists  on  account  of  the 
number  of  fatal  cases  of  poisoning  occurring  from 
it,  due  to  its  extended  use  in  chemical  factories. 
It  acts  locally  as  a  strong  caustic  and  also  influ- 
ences the  central  nervous  system,  producing 
nystagmus,  convulsions,  and  respiratory  death 
during  coma.  (See  S.  Weber,  A.  E.  P.  P.,  Bd. 
xlvii.) 

Dinitrocresol.  C6Ha(N02)3  j  q^3.— Commer- 
cial Saffron  Substitute  is  a  mixture  of  the  potas- 
sium salts  of  dinitro-ortho-  and  para-cresols.  It 
is  said  to  have  been  sold  for  saffron  in  Berlin, 
with  fatal  results.    (Ph.  Rund.,  Prague,  1887.) 

Dionine.  Ethyl-morphine  Hydrochloride. — This 
substance  is  a  white,  somewhat  bitter,  micro- 
crystalline  powder  fusing  at  123°  to  125°  C. 
(253.4°  to  257°  F.),  soluble  in  seven  parts  of 
water,  one  and  a  half  parts  of  alcohol,  and  twenty 
parts  of  syrup;  insoluble  in  ether  and  chloro- 
form; precipitated  from  its  solutions  by  most 
of  the  alkaloidal  reagents.  First  brought  forward 
by  Ludwig  Hesse  (Ph.  Cb.,  xl.).  It  has  been  re- 
ported upon  by  numerous  practitioners.  It 
shares  the  analgesic  and  hypnotic  powers  of  mor- 
phine, but  does  not  produce  the  nausea,  constipa- 
tion, and  other  disagreeable  after  effects  of  that 
alkaloid.  Upon  the  respiratory  centres  it  acts 
even  more  powerfully  than  does  morphine.  It  is 
at  the  same  time  an  active  antihidrotic,  so  that 
it  is  a  most  valuable  remedy  in  the  treatment  of 
advanced  tuberculosis  of  the  respiratory  tract.  It 
has  been  especially  praised  as  a  sedative  in  cases 
of  nymphomania,  masturbation,  and  other  forms 
of  sexual  excitement  and  irritability.  It  may  be 
employed  in  asthma  and  all  eases  in  which  there 
is  excessive  cough,  in  all  forms  of  pain,  including 
dysmenorrha'a,  and  indeed  in  any  case  in  which 
opium  has  formerly  been  used,  except  when  it  is 
desired  to  check  secretion  in  the  intestines.  It 
also  has  the  advantage  in  not  lessening  the  secre- 
tion from  the  lungs.  It  is,  however,  less  decisive 
in  its  action  than  is  morphine,  so  that  in  cases  of 
severe  pain  morphine  will  bring  relief  after  the 
failure  of  dionine.  Dose,  one-fourth  to  one-half 
of  a  grain  (0.016  to  0.032  Gm.),  in  powder,  pills, 
or  solution. 

As  a  local  remedy  a  five  per  cent,  solution  of 
dionine  has  been  considerably  employed  by  oph- 
thalmologists. It  produces  immediate  irritation 
and  great  swelling  of  the  conjunctiva,  followed  in 
a  short  time  by  rapid  subsidence  of  the  swelling 
and  a  condition  of  analgesia  and  anaesthesia.  The 
swelling  is  produced  by  the  lymphatic  inundation, 
and  during  the  period  of  subsidence  interstitial 
deposits  are  likely  to  be  softened  and  removed 
(See  H.  C.  Wood's  Treatise  on  Therapeutics.) 

Dioscorea.  Dioscorea  villosa,  L.  Wild  Yam- 
root.  Colic-root.  Rheumatism-root.  (Fam.  Dios- 
coreaeea?.) — An  indigenous  perennial  creeper,  with 
long,  branching,  contorted,  ligneous  roots.  It  grows 
from  Ontario  to  Wisconsin,  and  south  to  Florida 
and  Texas.  The  roots  are  used  by  the  eclectics, 
who  consider  them  efficacious  in  bilious  colic,  and 
by  the  Southern  negroes  in  rheumatism.  W.  C. 
Kalteyer  found  abundant  saponin  in  the  roots. 
(A.  J.  P.,  1888.)     A  substance,  improperly  called 
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dioscorein,  obtained  by  precipitating  the  tincture 
with  water,  is  used  in  the  dose  of  from  one  to  four 
grains  (0.065-0.26  Gm.).  Dose,  of  decoction  (1 
oz.  in  1  pint ) ,  four  to  eight  fiuidounces  ( 120  to  240 
Cc.)  ;  ten  minims  to  one  fluidrachm  (0.6-3.75 
Cc.)   of  fluidextract. 

JJioscorea  hirsuta,  Bl.,  grows  in  the  island  of 
Java,  where  it  is  known  as  Gadoeng.  In  1894  W. 
G.  Boorsma  (Mededeelingen  uit's  Lands  Planten- 
tuin,  xiii.)  separated  from  it  an  alkaloid  to  which 
he  gave  the  name  of  dioscorine.  This  alkaloid  has 
been  elaborately  studied  chemically  and  physio- 
logically by  Plugge  and  Schutte  (A.  J.  P.,  iv. 
1897),  who  obtained  it  in  crystals  having  the  for- 
mula C13II19NO2,  and  found  it  to  be  a  convulsant 
poison,  resembling  closely  in  its  action  picrotoxin, 
but  much  more  feeble.  Dioscorea  bulbifera,  L., 
grows  in  the  Gaboon  country  of  tropical  Africa. 
Heckel  and  Schlagdenhauffen  found  in  the  tuber 
a  glucoside,  together  with  wax,  chlorophyll,  sac- 
charose, and  resin. 

The  root  of  Diosoorea  rhipogonoides,  Oliver, 
under  the  names  of  Cunao,  Shu-long,  four  gam- 
bier,  is  exported  in  enormous  quantities  from  Indo- 
Cliina  to  Southern  China  for  use  as  a  dye-stuff. 

Diospyros.  Persimmon.  Dale-plum.  Fruils 
de  Plaquemini*  r  de  Virginia,  Fr.  Pernimmon- 
friichte,  Dattelpflavmen,  G. —  The  Diospyros  vir- 
giniana,  L.,  or  persimmon  (Fam.  Ebenaccse),  is 
a  small  indigenous  tree.  The  fruit  is  1  globular 
berry,  dark  yellow  when  ripe,  and  eont  .-lining 
numerous  seeds  in  ■  soft  yellow  pulp.  The 
dried,  rousted,  and  groun  parts 

of  Georgia  as  ■  substitute  for  coffee.  (Jf.  8.  Hep., 
1878,  487.) 

This  tree,  common  in  the  .Middle  and  Southern 
States,  does  noi  Sourish  beyond  the  forty  second 
degree  north.  The  flower--  appear  in  May  nr 
June,  bu(  the  fruit  i^  not  ripe  until  the  middle  of 
autumn.      While  green,   the   fruit   is  excessively 

aatrin  this    form    was    formerly     in- 

eluded  in  the   1  .  8    Secondary   List-,    hut.  when 

perfectly    mature,   and    after   being  touched    by   the 

1  and  palatable,  hie  unripe  fruit, 
•  to  B.  K.  Smith  of  Philadelphia,  con- 
nl,  pectin,  sugar,  malic  acid,  color- 
ing 1  •!  ugnin.  {A.  /.  P.,  xviii.  167.) 
'I  in  tannic  acid  waa  considered  by  John  E.  Bryan 
noi  to  be  of  the  kind  existing  in  galls  and  oak 
bark.  [Ibid.,  xxxU.  215.)  Charropin  [Pkarmaeo- 
graphia,  403).  however,  believes  the  lannic  acid 
to  be  identical  with  that  of  nutgalla,  and  finds 
besides  an  abundance  of  pectin,  glucose,  and  a 
yellow  coloring  matter  insoluble  in  water,  bui 
solving  freely  in  ether.  Win.  Schleif,  dr.  [A.  •/. 
P.,  1S90.  390),  extracted  from  persimmon  bark 
a  resinoid  principle,  in  the  form  of  crystalline 
ft  and  waxy  when  freshly  crystallized 
from  alcohol  or  ether,  drying  to  a  brownish  mass 
of  peculiar  odor  and  slightly  astringent  taste,  sol- 
uble in  alcohol,  ether,  chloroform,  very  slightlv  in 
water.  Heated  to  258°  C.  (496.4°  F.'l  it  darkens 
considerably,  and  is  decomposed  at  262°  C. 
1 503.6°  F.'l .  The  persimmon  has  been  used  by 
Mettauer  in  diarrhoea,  chronic  dysentery,  and 
uterine  hemorrhage.  The  dose  of  the  vinous  tinc- 
ture (an  ounce  of  the  fresh  green  fruit  to  two 
fiuidounces  of  dilute  alcohol)  is  a  fluidrachm 
(3.75  Cc. )  or  more  for  infants,  and  half  a 
fluidounce  (15  Cc.)  or  more  for  adults.  The 
baric  is  astringent  and  very  bitter. 

Dioxynaphthalene,  Ci0He02.  may  exist  in  sev- 
eral modifications,  the  best  known  being  the  a- 
and  Q-hydronaphthoquinones.     They  are  diatomic 


phenols  in  character.  Lepine  (<S.  M.,  Np.  31,  1887) 
finds  that  dioxynaphthalene  produces  in  dogs  and 
guinea  pigs  violent  convulsions,  alteration  in  the 
color  of  the  blood,  due  to  the  formation  of  methse- 
moglobin,  and  blackening  of  the  urine.  He  asserts 
that  in  asthenic  persons  doses  of  three  grains 
(0.2  Gm.)    a  day  increase  power. 

Dippel's  Animal  Oil.  Oleum  Cornu  Ccrvi. 
This  oil  was  formerly  produced  in  the  process  of 
obtaining  ammoniacal  products  from  bone  or 
horn,  and  is  distinguished  by  the  presence  of 
pyridine  and  quinoline,  to  which  bases  its  odor  is 
largely  due.     (See  early  editions  of  U.  B.  D.) 

Dirca.      Diroa    palustris,    L.      Leather    Wood. 

Fam.  Thymelacese A  shrub  growing  widely  in  the 

Northeastern  United  States.  The  berries,  which 
are  small,  oval,  and  of  an  orange  color,  are 
said  to  be  narcotic  and  poisonous.  The  tough 
bark,  in  the  fresh  state,  has  a  peculiar  rather 
nauseous  odor,  and  an  unpleasant  acrid  taste,  and 
when  chewed  excites  a  flow  of  saliva.  It  yields 
its  acrimony  completely  to  alcohol,  but  imper- 
fectly to  water  even  by  decoction.  Six  or  eight 
grains  of  the  fresh  bark  produce  violent  vomiting, 
preceded  by  a  tense  of  heat  in  the  stomach,  and 
often  followed  by  purging.  Applied  to  the  skin  it 
slowly  excites  redne<-s  and  ultimately  vesk 
It  is  analogous  to  mezereon  in  its  medicinal  as 
well  M  botanical   characters. 

rv,..     -   .-      ..       A    ..       <  6H3(0H)C00H.S\ 

Dithio-Salicylic    Acid.     <  an3(oH  )COOU.S/' 

According    to    O.    Z.    (1889,    298)    dithio-salieylic 

acid,    a    proposed    substitute    for    salicylic    acid, 

ade  by   heating  equal   moid  whs   <>i   tulphur 

chloride  and  salicylic  acid  to  from  120°  to  150° 
C.  CJ4SC-302C  F.'i,  dissolving  the  light  yellow 
residue  in  sodium  hydroxide,  and  precipitating 
1  he  acid,  by  addition  of  HC1,  as  h  resinous  straw 
colored  mass,  forming,  after  pulverization,  a  light 
yellow  powder,  easih  soluble  in  alcohol,  ben/'  OS, 
ami  glacial  acetic  acid.  The  sodium  salt  of  the 
acid,  sodium   dithut -salicylate,  called  also  dithion, 

dd    by   Lindenborn    [Rip.   <ic   Pharm.,   Sept. 
1889)    to  ble    in   thi>  treatment  of  rh<u 

matism  to  salicylic  acid,  because  more  <  n«rgctic 
and    leaa    apt    to    disturb    the   digestion.      It   is   as- 

,  that,  as  an  antiseptic,  it   i*-  fully  equal  to 

sodium   salicylate.      Dorr,   three  grains    (0.2  Gm.), 

img  to  circumstances.     Ten  grains 
Gm.)    are  said   to   produce    nausea,    tinnitus 
am  [um,  and   sweating. 

Doundake.  Dundaki,  Quinquina  Africaine. 
Kina  du  Bio  Suncz. — Saroocepnaltii  esculentus, 
Af//el  (Fam.  Rubiaccae),  of  Africa  yields  a  bark 
which  is  said  to  be  an  astringent  and  tonic  fehri- 
fuge.  For  a  description  of  the  hark  and  its  chem 
ical  characteristics,  see  P.  -/..  vol.  xvi.  49. 
Hecke]  and  Schlagdenhauffen  do  not  believe  that 
doundakg  contains  an  alkaloid,  but  attribute  Ms 
power  to  three  distinct  principles  of  a  reainoui 
nature,  the  first  of  which  is  of  an  orange-yellow 
color  and  very  bitter,  soluble  in  water,  alcohol, 
and  potassium  hydroxide;  the  second  light  yel- 
low in  color,  soluble  in  potassium  hydroxide  but 
not  in  water;  the  third  soluble  in  potassium  hy- 
droxide, insoluble  in  water  and  in  alcohol.  (./. 
Soc.  Chem.  Jnd.,  1886,  435.) 

Dracontium.  Spathyema  foetida  (L.),  Raf. 
Skunk  Cabbage.  Skunk  Weed.  Polecat  Weed. 
Racine  de  Pothos  fftide,  Fr.  Stinkende  Drachcn- 
xcurzel,  G.  Dracontium  foztidum,  L.  Ictodes  fosti- 
dus,  Bigelow. — This  plant  is  abundant  in  wet 
places  throughout  the  Northern  and  Middle  United 
States.     All   parts   of   it   have   a    fetid   odor,   de- 
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pendent  upon  an  extremely  volatile  principle, 
which  is  rapidly  dissipated  by  heat.  The  rhizome 
should  be  collected  in  the  autumn,  or  in  the  early 
spring. 

The  rhizome  occurs  either  whole  or  in  transverse 
slices.  When  entire,  it  is  cylindrical  or  in  the 
6hape  of  a  truncated  cone,  two  or  three  inches 
long  by  about  an  inch  in  thickness,  externally  dark 
brown  and  very  rough  from  the  insertion  of  the 
radicles,  internally  white  and  amylaceous.  The 
rootlets  are  of  various  lengths,  about  as  thick  as 
a  hen's  quill,  very  much  flattened  and  wrinkled, 
white  within,  and  covered  by  a  yellowish  or  red- 
dish-brown epidermis,  considerably  lighter  colored 
than  the  body  of  the  rhizome.  The  odor  is  fetid, 
the  taste  acrid;  both  are  lessened  by  drying  and 
progressively  diminish  with  time,  so  that  the  dried 
rhizome  should  not  be  kept  longer  than  a  single 
season.  This  acrimony  is  entirely  absent  in  the 
decoction.  The  seeds  are  vory  acrid,  and,  though 
inodorous  when  whole,  give  out,  when  bruised,  the 
peculiar  odor  of  the  plant. 

The  rhizome  is  affirmed  to  be  antispasmodic  and 
narcotic;  occasioning  nausea  and  vomiting,  with 
headache,  vertigo,  and  dimness  of  vision.  It  has 
been  used  with  alleged  success  in  asthma,  chronic 
catarrh,  chronic  rheumatism,  chorea,  hysteria,  and 
dropsy.  Dose,  of  powder,  from  ten  to  twenty 
grains   (0.65-1.3  Gm.),  increased  pro  re  nata. 

Dragon's  Blood.  Sanguis  Draconis.  Sang- 
dragon,  Fr.  Drachenblut,  G.  Sangre  de  drago, 
Sp. — This  is  a  resinous  substance  obtained  from 
the  fruit  of  several  species  of  D&monorops,  espe- 
cially D.  Draco  (L. ),  Blumc  (Calamus  Draco,  L.) 
(Fam.  Palmaceae),  small  palms,  growing  in 
Siam,  the  Molucca  Islands,  and  other  parts  of 
the  East  Indies.  On  the  surface  of  the  fruit, 
when  ripe,  is  an  exudation,  which  is  separated  by 
rubbing,  or  shaking  in  a  bag,  or  by  exposure  to 
the  vapor  of  boiling  water,  or  finally  by  decoction. 
The  finest  resin  is  procured  by  the  two  former 
methods.  It  comes  in  two  forms:  sometimes  in 
small  oval  masses  (tear  dragon's  blood)  of  a  size 
varying  from  that  of  a  hazelnut  to  that  of  a 
walnut,  covered  with  the  leaves  of  the  plant,  and 
connected  in  a  row  like  beads  in  a  necklace;  some- 
times in  cylindrical  sticks,  eighteen  inches  long 
and  from  a  quarter  to  half  an  inch  in  diameter, 
thickly  covered  with  palm  leaves,  and  bound 
round  with  slender  strips  of  cane.  In  both  these 
forms  it  is  of  a  dark  reddish-brown  color,  opaque, 
and  readily  pulverizable,  affording  a  fine  scarlet 
powder.  It  sometimes  comes  also  in  the  form  of  a 
reddish  powder.  An  inferior  kind,  said  to  be  ob- 
tained by  boiling  the  fruit  in  water,  is  in  flat 
circular  cakes  (cake  dragon's  blood),  two  or  three 
inches  in  diameter  and  half  an  inch  thick.  This 
also  yields  a  fine  rod  powder.  A  fourth  variety, 
much  inferior  even  to  the  last  mentioned,  is  in 
large  disks,  from  six  to  twelve  inches  in  diameter 
by  an  inch  in  thickness,  mixed  with  various  im- 
purities, as  pieces  of  the  shell,  stem,  etc.,  and 
supposed  to  be  derived  from  the  fruit. 

According  to  the  British  Resident  at  Pontianak 
(1891),  dragon's  blood  is  sent  into  commerce  from 
Pontianak,  first,  in  flat  cakes  of  various  dimen- 
sions; second,  in  small  cakes  from  three  to  seven 
inches  long  and  an  inch  wide;  third,  in  long 
pipes,  while  the  regular  cakes  of  dragon's  blood, 
three  inches  wide,  three  inches  long,  and  a  quarter- 
inch  thick,  are  manufactured  at  Singapore.  One 
substance  known  by  the  name  of  dragon's  blood  is 
derived  by  exudation  from  the  trunk  of  Dracwna 
Draco,  L.      (Fam.  Liliacese),  a  large  tree  inhab- 


iting the  Canary  Islands  and  the  East  Indies,  and 
another  from  Pterocarpus  Draco,  L.  (Fam.  Le- 
guminosae),  a  tree  of  the  West  Indies  and  South 
America,  by  incision  into  the  bark;  these,  how- 
ever, are  little  known  in  commerce.  Drop 
dragon's  blood  is  the  product  of  the  Dracaena 
schizantha,  Baker  (Fam.  Liliaceae),  of  Socotra. 
it  is  occasionally  seen  in  the  London  market.  It 
is  in  small  tears  and  fragments,  seldom  exceeding 
an  inch  in  length,  has  a  clean  glassy  fracture,  and 
in  thin  pieces  is  transparent  and  of  a  splendid 
ruby  color.  It  may  be  distinguished  from  true 
dragon's  blood  by  the  absence  of  shell-like  scales, 
and  by  not  evolving  the  irritating  fumes  of  ben- 
zoic acid  when  heated. 

Dragon's  blood  is  inodorous  and  tasteless,  insol- 
uble in  water,  but  soluble  in  alcohol,  ether,  and 
the  volatile  and  fixed  oils,  with  which  it  forms  red 
solutions.  According  to  Herberger,  it  consists  of 
90.7  parts  of  a  red  resin,  which  he  calls  draconin, 
2.0  of  fixed  oil,  3.0  of  benzoic  acid,  1.6  of  calcium 
oxalate,  and  3.7  of  calcium  phosphate.  Tschirch 
(Harze  und  Earzbehalter,  1900,  p.  189)  has 
made  an  elaborate  study  of  dragon's  blood,  and 
finds  2.5  per  cent,  of  draco-alban,  C20H4O4,  a  white 
substance  melting  with  decomposition  at  about 
200°  C;  13.58  per  cent,  of  draco  resen,  a  yellow 
resinous  substance  of  the  formula  C26U44O2,  and 
56.86  per  cent,  of  draco  resin,  a  resin  ester  or 
mixture  of  esters,  benzoic  dracoresinotannol  ester 
and  benzoylaceticdracoresinotannol  ester,  and  18.4 
per  cent,  of  insoluble  substances.  It  was  formerly 
employed  in  medicine  as  an  astringent,  but  is 
nearly  or  quite  inert,  and  is  now  never  given 
internally.  It  is  sometimes  used  to  impart  color 
to  plasters. 

Drosera.  Sundew.  Herba  Rorellw.  Rossolis. 
Ros6e  du  Soleil,  Fr.  Sonnenthau,  G. — Drosera  ro- 
tundifolia,  L.,  and  D.  Ion gi folia,  L.  (Fam.  Dros- 
eraceae),  are  said  to  be  useful  in  phthisis,  but 
they  are  probably  of  no  value.  (See  Proc.  A.  Ph. 
A.,  xxvii.  225.) 

Duboisia. — D.  myoporoides,  R.  Br.  (Fam. 
Solanaceae),  is  a  tall,  glabrous  shrub  or  small  tree, 
which  is  a  native  of  Australia,  Now  South  Wales, 
New  Caledonia,  and  Queensland.  The  medicinal 
properties  of  this  plant  were  made  known  by 
Baron  von  Mueller,  who  received  the  leaves  from 
J.  Bancroft.  The  alkaloid  duboisine  was  discov- 
ered in  the  leaves  by  A.  W.  Gerrard  (P.  ■/., 
viii.  787).  For  his  method,  see  16th  ed.  V.  8.  D.; 
also,  for  an  account  of  the  chemical  and  medicinal 
properties  of  this  alkaloid,  and  its  relations  to 
atropine,  see  Belladonna,  page  227. 

According  to  the  researches  of  Jos.  Lanterer 
(L.  L.,  1896),  the  old  leaves  and  twigs  of  Duboi- 
sia myoporoides,  R.  Br.,  contain  hyoacyamine,  the 
fresh  young  leaves  scopolamine,  t he  dried  leaves 
being  stronger  than  are  belladonna  leaves,  and 
yielding  0.97  per  cent,  of  alkaloid.  Duboisia 
Leichhardtii,  F.  Muell.,  is  said  to  be  still  richer  in 
alkaloid,  which  is  chiefly  amorphous  scopolamine; 
while  the  leaves  of  Datura  arborea,  L.  (Brug- 
mansia  arborea,  Steud.),  and  of  D.  cornigrra. 
Hooker  (Brugmansia  Knightii,  Hort.),  natives  of 
South  America  acclimatized  in  Queensland,  con- 
tain a  mixture  of  hyoscyamine  and  atropine. 

D.  Hopicoodii,  F.  Muell..  is  the  source  of  pituri, 
a  narcotic  stimulant  largely  used  by  the  natives  of 
Central  Australia.  The  drug  itself  is  a  fine  pow- 
der, composed  of  the  leaves  and  twigs  which  are 
gathered  during  the  month  of  August,  while  the 
flower  is  in  bloom,  and  are  put  up  in  various  forms 
of   circular   mats   about   six   inches    in   diameter. 
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The  natives  smoke  and  chew  pituri,  and  it  is 
alleged  to  have  a  powerfully  stimulating  effect, 
assuaging  hunger,  and  enabling  those  who  are  its 
devotees  to  perform  much  labor  and  go  long  jour- 
neys with  but  little  food.  Pituri  yielded  to 
A.  W.  Gerrard  minute  quantities  of  an  alkaloid 
which  he  believed  to  be  identical  with  nicotine, 
but  Liversidge  has  shown  that  the  liquid,  acrid 
alkaloid,  piturinc,  C12H16N2,  is  distinct  from  nic- 
otine. (Proc.  Roy.  80c.  N.  8.  W.,  1880.)  Pituri 
contains  from  1  to  2J  per  cent,  of  the  alkaloid. 

Echinacea.  Brauneria  pallida  (Nutt.),  Brit- 
ton  {Echinacea  angustifolia,  DC,  Rudbeckia  pal- 
lida. Nutt.).  Xigger-head,  8ampson-roof,  J'alc 
Purple  Cone-flouer. — This  composite  plant,  a  na- 
tive of  the  prairie  region  of  America  west  of 
Ohio,  has  been  introduced  by  the  so-called  eclectic 
physicians  as  a  remedy  in  divers  dissimilar  dis- 
eases. The  root  occurs  in  irregular  cylindric 
pieces  with  shrunken  epiderm  wrinkled  longitudi- 
nally or  spirally,  of  a  thickness  ranpinp  from 
one-quarter  to  one-half  of  an  inch;  1he  taste  is 
at  first  sweetish  and  subsequently  acrid  and  ting- 
ling. C.  G.  Lloyd  believes  th.it  he  has  found 
in  it  minute  quantities  of  an  inactive  alkaloid 
but  that  the  active  substance  is  a  retinOtM  body. 
(Eclec.  Med.  Journ.,  1807.)  Echinacea  is  said  by 
eclectic  physicians  to  be  an  effective  alterative  in 
all  septic  diseases,  also  useful  in  fermentative  dys- 
pepsia, and  in  intestinal  indigestion.  It  is  also 
used  by  these  practitioners  locally  in  mastitis, 
cancers,  boils,  o  <nd  all  forms  of  infective 

wounds.  Lloyd  states  ihat  the beil  preparation  is 
the   Buideztract,  or   tincture   made  with   ■   men- 

Milium    of   alcohol    and    water,    four    parti    to   one. 

The  fluidextrad  is  recommended  In  worn 

two  to  thirty  minims  (0.12  to  I J  Cc.  I.  J.  C.  Vin- 
son (T.  C,  1900)  recommended  the  local  applica- 
tion of  the  undiluted  fluidextract  to  the  plan* 
and  its  corona  ns  an  aphrodisiac,  and  F.  Hale 
(Lancet  Clinic.  March.  1901)  injects  from  two  to 
six  drachms  (7.7  to  'J.'!.:>  Cm.)  of  the  extract  into 
the  rectum  for  the  cure  of  hemorrhoid*. 

Brauneria  purpurea  (  L. ) ,  Britton  (Rudbeckia 
purpurea.  L.,  Echinacea  purpurea.  Moench), 
Black  Sampson.  Purple  Cone  fh,u  <r  (Virginia  to 
Illinois  and  southward  to  Louisiana  \,  has  similar 
properties  to  B.  pallida,  and   is  similarly  used. 

Eggs. — Thf1  egg  of  the  ordinary  hen  consists  of 
an  exterior  eoverinp.  the  shell;  a  white,  semi- 
opaque  membrane;    the  white;     and  the  yolk. 

The  shell — testa  011  or  putamen  on'- -consists, 
according  to  Vauquelin,  chiefly  of  calcium  car- 
bonate, with  animal  matter,  and  a  minute  pro- 
portion of  calcium  phosphate,  mapnesium  car- 
bonate, ferric  oxide,  and  sulphur.  When  exposed 
to  a  high  depree  of  heat  in  the  open  air,  the 
carbon  dioxide  is  driven  off,  the  animal  matter 
consumed,  and  the  lime  left  nearly  pure.  The 
membrane  lining  the  shell  appears  to  be  of  an  albu- 
minous nature.  The  white — albumin  or  albumen, 
Br.  1898 — is  a  glairy  viscid  liquid,  contained  in 
very  delicate  membranes,  without  odor  or  taste, 
readilv  soluble  in  water,  coagulahle  by  the  stronger 
acids.'by  alcohol,  and  by  a  heat  of  56°  C  (132.8° 
F.).  Exposed  in  thin  layers  to  a  current  of  air, 
it  becomes  solid,  retaininp  its  transparency  and 
solubility  in  water.  By  coagulation  it  is  rendered 
white,  opaque,  and  insoluble.  At  a  temperature 
of  100°  C.  (212°  F.),  one  part  of  it  renders 
opaque  one  thousand  parts  of  water  in  which  it 
has  been  dissolved.  It  contains,  according  to  Bos- 
tock.  in  100  parts,  85  of  water,  12  of  pure  albu- 
min, 2.7  of  mucus  or  uncoagulable  matter,  and  0.3 


of  salts,  including  sodium  hydroxide  and  traces 
of  sulphur.  The  white  of  eggs  is  precipitated  by 
stannous  chloride,  gold  chloride,  lead  subacetate, 
copper  sulphate,  corrosive  sublimate,  and  tannin. 
When  kept  in  the  fluid  state  it  soon  putrefies;  but 
if  carefully  dried  without  coagulation  it  may  be 
preserved  unaltered  a  long  time,  and  may  be  read- 
ily redissolved  in  water. 

The  yolk — vitellus,  U.  S.  1890 — is  inodorous, 
of  a  bland  oily  taste,  and  forms  an  opaque  emul- 
sion when  agitated  with  water.  By  heat  it  is 
coagulated  into  a  granular  solid,  which  yields  a 
fixed  oil  by  expression.  The  researches  by  Gobley 
and  others  have  established  the  constitution  of  the 
yolk  about  as  follows:  water,  51.8  per  cent.; 
vitellin,  15.8  per  cent.;  nuclein,  1.5  per  cent.; 
palmitin,  stearin,  and  olein,  20.3  per  cent.;  choles- 
terin,  0.4  per  cent.;  phosphoglyceric  acid,  1.2  per 
cent.;  lecithin,  7.2  per  cent.;  cerebrin.  0.3  per 
cent.:  coloring  matter.  0.5  per  cent.;  salts,  1.0 
per  cent.  (Konig,  Xahrungs-  und  Gcnussmittel, 
ISO.)  Vitellin  belongs  to  the  class  of  globulins, 
and,  while  not  precipitated  from  its  solution  by 
sodium  chloride,  is  precipitated  completely  on  sat- 
uration of  its  solution  with  ammonium  sulphate. 
C'hevreul  states  that  there  are  two  coloring  prin- 
ciples, one  reddish  containinp  iron,  the  other  \<-\- 
low  and  similar  to  the  coloring  matter  of  bile. 
The  former  is  more  difficultly  soluble  in  ether  than 
the  latter.  (.V.  R.  Pharm'.,  1867,  xvi.  607.)  It 
is  said  that  the  yolk  may  be  kept  for  n  consider- 
able time  without  observable  change  by  adding  to 
it  .'>  per  cent,  of  sodium  sulphate,  in  powder  or 
concentrated  solution.  Granule!  have  been  found, 
with  the  aid  of  the  microscope,  in  the  yellow  of 
Die  epp,  which  are  rendered  blue  by  iodine,  and 
have  all  the  other  properties  of  the  sImicIi  gran- 
ules. (./.  P.  (J.,  Oct.  1R68,  261.)  See  Ch/ceritum 
7i,   pape   860. 

The  white  of  epp  is  used  chiefly  for  the  clarifica- 
tion of  liquids,  which  it  effects  by  involving, 
durinp  its  coapulation,  the  undissolved  particles, 
and  risinp  with  them  to  the  surface,  or  subsiding. 
It  is  hiphly  recommended  as  an  antidote  f<>> 
rnsive  sublimate  and  copper  sulphate,  with  which 
it  forms  insoluble  and  comparatively  inert  com- 
pounds. It  is  sometimes  also  used  for  the  sus- 
pension of  insoluble  substances  in  water,  but  is 
inferior  for  this  purpose  to  the  yolk,  and  even  to 
mueilape  of  gum  arabie.  Apitated  briskly  with  a 
lump  of  alum,  it  eoapulat.es,  at  the  same  time 
dissolvinp  a  portion  of  the  alum,  and  thus  form- 
inp  the  so  called  alum  curd,  which  is  used  between 
folds  of  gauze  over  the  eye,  in  some  states  of 
ophthalmia.  It  is  also  used  in  the  official  pepsin 
valuation. 

The  yolk  in  its  raw  state  is  thoupht  to  be  laxa- 
tive. In  pharmacy,  the  yolk  is  highly  useful  as 
an  intermedium  between  water  and  insoluble  sub- 
stances, and  is  to  be  preferred  to  the  white  in 
preparing  emulsions. 

Egols. — This  name  has  been  applied  by  EL 
Oautrelet  (C.  R.  A.  8.,  1899,  11)  to  a  large  series 
of  substances  introduced  by  him.  They  are  o- 
vii ro-parasuXphonates  of  phenol,  cresol,  and  thy- 
mol, in  chemical  combination  with  mercury  and 
potassium.  The  egols  are  permanent  compounds 
which  crystallize  with  difficulty  in  rhombohedra, 
but  which  occur  in  commerce  as  reddish-brown 
powders,  soluble  in  any  proportion  of  water,  form- 
ing odorless  and  tasteless  solutions,  neutral  in  re- 
action, and  free  from  caustic  or  irritant  character. 
In  solutions  of  0.4  per  cent,  they  are  said  to  be 
actively  inhibitory  to  the   growth   of  germs,   and 
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in  stronger  solutions  powerfully  bactericidal.  It 
is  claimed  for  them  also  that  they  are  not  poi- 
sonous to  man,  although  when  given  in  overdoses 
they  sometimes  act  as  an  emetic. 

Eigones. — This  name  has  been  given  to  certain 
albuminous  compounds  of  iodine  and  bromine 
which,  when  taken  into  the  alimentary  canal  or 
brought  in  contact  with  wounds  or  ulcerated  sur- 
faces, undergo  decomposition  with  liberation  of 
their  active  substances. 

Bromeigone  is  a  white,  almost  odorless,  and 
tasteless  powder,  insoluble  in  water,  and  contains 
on  an  average  11  per  cent,  of  bromine  in  organic 
combination. 

Iodine  eigones:  Alpha-eigone  is  a  compound  of 
iodine  and  albumin  and  appears  as  a  light  brown 
powder  without  odor  or  taste;  contains  about  20 
per  cent,  of  iodine.  Alpha  eigone-sodium  is  a  light 
colored,  almost  white,  powder,  containing  about  15 
per  cent,  of  iodine.  It  is  moderately  soluble  in 
cold  and  more  readily  in  hot  water.  Beta-eigone 
is  a  peptonized  iodized  iodoeigone,  readily  solu- 
ble in  water;  eigone  soap  contains  5  per  cent,  of 
iodoeigone.  Internally  the  iodine  eigones  have 
been  used  in  doses  of  from  six  to  nine  grains  (0.4- 
0.6  Gm.),  best  given  in  the  form  of  pill,  in 
syphilis,  rheumatism,  bronchitis,  asthma,  and 
other  conditions  in  which  potassium  iodide  is  em- 
ployed. They  produce  the  ordinary  symptoms  of 
iodism  when  given  in  sufficient  amount,  but  are 
said  to  have  the  great  advantage  over  the  older 
iodides  of  not  irritating  the  stomach.  As  a  local 
application  they  are  employed  in  all  forms  of 
external  infective  wounds,  in  nasal  catarrh,  tuber- 
culosis, ulcers,  abscesses,  and  in  the  class  of  cases 
in  which  iodoform  has  been  hitherto  employed.  It 
is  claimed  for  them  that  they  are  innocuous,  but 
it  is  certain  that  if  they  do  undergo  decomposition 
in  the  wound  with  the  liberation  of  iodine  they 
must  be  capable  of  producing  symptoms  similar 
to  those  which  have  so  often  followed  the  surgical 
use  of  iodoform. 

Peptoneigone  is  a  peptonized  bromine  albumin 
compound  which  is  comparatively  readily  soluble 
in  water.  It  also  contains  about  11  per  cent,  of 
combined  bromine.  It  is  odorless  and  tasteless. 
Traces  of  hydrogen  bromide  are  sometimes  present 
as  an  impurity.  The  oromeigones  are  supplied 
commercially  in  the  form  of  bromeigone,  brompep- 
tone  or  peptonebromeigone,  and  are  odorless, 
tasteless  powders.  Bromeigone  is  insoluble,  pep- 
tonebromeigone is  soluble  in  water.  The  bromei- 
gones  have  been  given  internally  as  substitutes  for 
the  bromides  in  various  diseases.  The  dose  of  each 
of  them  varies  from  two  grains  (0.13  Gm.)  up  to 
a  daily  dose  of  a  drachm   (3.9  Gm.)   in  epilepsy. 

Ektogan  is  the  name  given  to  zinc  peroxide, 
ZnC>2,  which  has  been  recommended  for  external 
application ;  it  liberates  hydrogen  dioxide.  It  is  a 
yellow,  odorless,  and  tasteless  powder. 

Embelia.  Br.  Add.— "The  fruit  of  Embelia 
Ribes,  Burmann,  and  of  Embelia  robusta,  Roxb." 
This  berry-like  fruit  grows  in  large  bunches;  it 
is  of  a  dull  red  color,  is  about  one-sixth  of  an 
inch  in  diameter  and  contains  a  reddish,  horny 
seed  dotted  with  whitish  spots.  C.  H.  Warden 
separated  from  it  (P.  J.,  Jan.  1888)  the  bril- 
liant golden  spangles  of  embelic  acid,  and  L. 
Scott  has  determined  the  presence  in  the  fruit  of 
a  volatile  oil  and  an  alkaloid  christembine.  Under 
the  names  of  viranga.  vayvirang,  birang-i-kabuli 
it  has  long  been  employed  in  India  as  an  anthel- 
mintic and  has  found  its  way  into  European  com- 
merce.    It  is  sometimes  used  to  adulterate  cubeb 


and  black  pepper.  It  has  but  slight  laxative 
properties,  so  that  it  is  better  to  follow  it  by  a 
purgative.  It  is  especially  taenicidal,  the  tape 
worm  being  expelled  dead.  One  to  four  drachms 
(3.9-15.5  Gm.)  of  the  powder  may  be  given  in 
milk  early  in  the  morning.  Warden  has  found 
that  ammonium  embelate  is  an  effective  tcenicide 
in  doses  of  three  grains  (0.2  Gm.)  for  children 
and  six  grains  (0.4  Gm.)  or  more  for  adults.  As 
it  is  nearly  tasteless  and  soluble  it  may  be  read- 
ily administered  in  syrup. 

Emery.  Lapis  Umiridis,  s.  Smiris.  Emeri, 
Corindon  granuleux  ferrifere,  Fr.  Smirgel, 
Schinirgel,  G. — A  very  hard  mineral,  the  powder 
of  which  is  capable  of  wearing  down  all  other 
substances  except  the  diamond.  It  was  formerly 
derived  almost  solely  from  the  island  of  Naxos, 
in  the  Grecian  Archipelago.  According  to  Lan- 
derer,  it  has  been  found  in  Asia  Minor  and  the 
Morea,  and  it  occurs  in  Chester,  Hampden  County, 
Mass.  (See  J.  Lawrence  Smith,  Am.  J.  Sci.,  1866, 
xlii.)  Emery  is  pulverized  by  grinding  it  in  a 
steel  mill,  and  the  powder  is  kept  in  commerce  of 
different  degrees  of  fineness.  It  is  used  for  polish- 
ing metals  and  hard  stones.  Compact  corundum 
is  now  ground  extensively  for  the  manufacture  of 
emery  wheels,  etc.  Corundum  is  found  abun- 
dantly in  Northern  Georgia,  in  North  Carolina, 
and  in  Chester  County,  Pennsylvania,  U.  S. 
Emery  is  being  steadily  replaced  in  use  by  the 
new  product  of  the  electric  furnace,  carborundum. 

Emodin. — This  compound,  now  recognized  as 
trioxymethylanthraquinone,  Ci4H4(Cri3)  (OH)302, 
(see  Rheum,  1059),  as  prepared  from  aloes,  forma 
orange-red  needles,  melting  at  216°  C.  (420.8°  F.). 
It  may  be  prepared  from  barbaloin  by  extraction 
with  ether,  in  which  the  emodin  is  soluble,  while 
the  aloin  is  left  undissolved.  This  ethereal  ex- 
tract turns  red  on  the  addition  of  ammonia 
( Borntraeger's  reaction  for  oxymethylanthra- 
quinones). 

According  to  Tschirch,  aloe-emodin  is  a  cer- 
tain, moderate  purge  in  man,  in  doses  of  one  and 
three-tenths  grains  (0.085  Gm. ),  frangula  emodin 
having  about  the  same  purgative  strength.  In 
view  of  the  fact  that  in  Barbados  aloes  there  is 
only  2  per  cent,  of  aloe-emodin,  that  in  rhubarb 
there  is  only  2  per  cent,  of  rhubarb-emodin  with 
4  or  5  per  cent,  of  chrysophanic  acid,  and  that 
in  senna  the  percentage  of  emodin  is  much  less 
than  these  figures,  the  belief  of  Tschirch  that 
emodin  is  the  active  principle  of  these  drugs 
seems  highly  improbable.  It  constitutes  only  a 
fraction  of  aloin,  but  has  to  be  given  in  four  or 
five  times  the  dose  of  aloin  to  have  purgative  ef- 
fect. In  Tschirch's  estimation,  the  superior  ac- 
tivity of  crude  drugs  is  due  to  the  presence  in 
them  of  eduets  produced  by  oxidation  or  hydrol- 
ysis from  the  oxymethylanthraquinone.  The  ex- 
periments of  Asher,  upon  which  Tschirch  bases 
his  belief  that  in  the  emodin  group  the  purgation 
is  caused  by  local  stimulation  of  the  nerve  endings 
in  the  intestinal  mucous  membranes  and  reflexly 
excited  peristalsis,  were  certainly  not  sufficient  in 
number  or  thoroughness  to  establish  the  correct- 
ness of  the  theory. 

Endermol  is  a  compound  ointment  vehicle  con- 
taining hydrocarbons  of  the  paraffin  series  and 
stearic  acid  amide.  (Coblentz,  M.  News,  Sept.  3, 
1904.) 

Eosin.  C2oH8Br406. — A  dye  obtained  by  the 
action  of  phthalic  anhydride  upon  phenols  and 
introduction  of  bromine  into  the  product.  When 
phthalic    anhydride    acts    upon    resorcinol,    CeH* 
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(OH) 2,  in  the  presence  of  a  dehydrating  agent 
like  sulphuric  acid  or  stannic  chloride,  at  a  tem- 
perature of  120°  C.  (248°  F.),  there  is  formed  a 
compound  resorcinphthalein,  C20H12O5,  better 
known  as  fluorescein.  By  the  action  of  bromine 
upon  this  is  formed  tetrabrom-fluorescein  or 
eosin,  C2oH8Br405.  Soluble  eosin  is  the  potas- 
sium salt  of  this  compound,  C2oH6Br405K2-  It 
forms  a  bronze-colored  crystalline  powder  having 
a  strong  green  reflection.  Its  solution  in  water 
is  a  red  liquid  having  a  fine  green  fluorescence. 
On  the  addition  of  hydrochloric  acid  the  fluores- 
cence is  destroyed,  the  liquid  becoming  yellow. 
Kosin  is  largely  used  at  present  as  a  dyo;  to  make 
a  brilliant  red  ink,  dissolve  6  grains  of  eosin  and 
10  grains  of  gum  Arabic  in  a  Uuidounce  of  water. 

Ephedra.  Ephedra  vulgaris,  L.  (Fam.  Gne- 
taeec) —  Nagai  has  extracted  from  this  Japanese 
plant  an  alkaloid,  ephedrine,  which,  according  to 
Kinnussuke,  produces  in  the  lower  animals  accel- 
eration of  the  pulse,  with  lowering  of  the  blood 
pressure,  elevation  of  the  rectal  temperature,  dila 
tation  of  the  pupils,  convulsions,  and  deaih  l>y 
arrest  of  the  heart  and  respiration,  {B.  K.  IV'., 
No.  38,  1887.)  Bcriba  found  that  a  10  per  cent, 
solution  dilates  the  pupil  with  certainty,  in  from 
forty  to  sixty  minutes,  without  irritation,  the 
dilatation  not  being  complete,  and  the  accommo- 
dation not  at  all  or  only  slightly  affected,  and 
the  pupils  returning  to  normal  in  from  1i\ •■  to 
twenty  hours.  An  alkaloid  has  also  been  discov- 
ered in  Ephedra  distachya.  L..  a  shrub  whose 
branches  and  root  are  used  in  Silteria  a>  a  power 
ful  remedy  in  gout  and  syphilis.  According  to 
Kobert,  this  alkaloid  is  essentially  different  from 
ephedrine,  in  not  being  mydriatic  or  poisonous. 
P.  Bpehr  (I.  /.  P.,  1892.  234)  considers  thai  /.'. 
vulgaris  contains  two  alkaloids,  ephedrim  and 
pet  nihil  )i)n  di  in* .  isomeric  and  oi  the  formula 
CioHifNO,  while  E.  monoetachya  contains  ■  erj 

talline  base  melting  at  112"  0.  ( 233.6*  F.)  and 
having  the  formula  C13Hie\<).  This  latter,  as 
stated  by  Kobert.  is  not  mydriatic  or  poisonous. 
According  to  Gunsberg,  pseudoephedrine  is  a  pan 
erful  mydriatic,  its  lo  per  cent,  solution  causing 
in  fifteen  minutes  dilatation  ot  the  eye  through 
excitement  of  the  sympathetic  nerve. 

F.pJtedra  neradensis.  S.  Wats.,  and  E.  antisyph- 
iHtioa,  C.   A.   Meyer,  which  grow  abundantly   in 

the  extreme  Western  Initecl  State-,  are  ininh 
used  tinder  the  names  of  ctu/notc.  can  nt  1  hi.  whore- 
house  i<<i  as  a  remedy  in  gonorrhoea,  Loew  thinks 
that  their  virtues  reside  in  a  peculiar  tannin. 
Jtu.sc.  of  lluidextract,  from  one  to  two  lluidiac  Inns 
(S.76-7 J6  Co.).  In  Texas  II.  ti  if  urea.  Tori.,  is 
similarly  employed. 

Epicarin. — A  condensation  product  of  oreoto- 
tinic  acid  and  naphthol  which,  according  toKichen- 
griin.     is    p-oxynaphthyl-o-oxu-mttatul  unite    acid 

yCOOH 
thus:       CeHa^-OH  •      Epicarin    forms 

\CH2— doIIcOTI 
slightly  vellowish  crystals  or  powder,  with  a  faint 
odor,  melting  at  199°  C.  (390.2°  F. ) ,  difficultly 
soluble  in  water  but  freely  soluble  in  alcohol  and 
ether  as  well  as  in  soaps.  It  is  said  to  be  slightly 
poisonous,  and  was  primarily  introduced  into  vet- 
erinary medicine  especially  for  the  treatment  of 
mange,  but  has  been  used  by  Kaposi,  Monti,  and 
other  dermatologists  in  scabies,  ring-worm,  pru- 
rigo, and  allied  skin  diseases  as  a  substitute  for 
naphthol.  Its  application  is  sometimes  followed 
by  irritation,  which,  though  usually  slight,  may 
lead  to  papular  and  eczematous  eruptions.     It  is 


claimed  that  the  remedy  is  less  poisonous  than 
naphthol.  In  Kaposi's  clinic  no  toxic  symptoms 
followed  covering  the  entire  body  of  children  with 
10  per  cent,  ointment.  Five  to  twenty  per  cent, 
ointment  is  used  pro  re  nata. 

Epidermin. — A  surgical  dressing  made  by 
fusing  15  Gm.  of  white  wax,  and  triturating  in  a 
warm  mortar  with  15  Gm.  of  powdered  acacia 
until  uniform,  and  adding  a  boiling  mixture  of  15 
Gm.  each  of  water  and  glycerin,  and  stirring  until 
cold.  Valentine  and  Schwarz  have  given  the 
name  epidermin  to  an  ointment  vehicle  said  to  be 
composed  of  fluorxylol  and  difluordiphenyl. 

Epigaea.  Epigcsa  repens,  L.  Trailing  Arbutus. 
Ground  Laurel.  Mayflower.  Gravel  plant. — This 
is  a  small  trailing  ericaceous  plant,  with  woody 
stems  from  six  to  eighteen  inches  long,  entire,  cor- 
date-ovate leaves,  and  small,  very  fragrant  flowers, 
which  appear  early  in  the  spring.  It  is  found  in 
the  woods,  and  grows  on  the  sides  of  hills  with  a 
northern  exposure.  Darlington  states  that  the  plant 
In-  been  supposed  to  be  injurious  to  cattle,  when 
eaten  l.y  them.  (Flora  Vestrica,  259.)  Jefferson 
l  Kiev  has  found  in  this  plant  arbutin,  C12H16O7, 
ureon,  CbjHssOi,  ciicolin,  C34ll6602i  (the  same 
constituents  as  are  in  lira  ursi),  tannic  and 
formic  acids,  and  a  principle  allied  to  gallic  acid. 
1  I  ./.  /'.,  \liv.  263.)  Thai  gives  the  simpler 
formula  <-26H3o( *a  to  ericolin.  Eli  Ives  of  New 
Haven,  Connecticut,  in  1S49,  highly  commended 
epigaea  as  a  substitute  for  uva  ursi,  and  we  now 

know  that  the  two  drugs  contain  the  same  active 
principles.  The  decoction  of  the  leaves  and  stem 
may  be  used   freely. 

Epitobium.        Epilobium       angustifolium,       L, 
Chaiticenci  itiii   angustifolium     (L.),    Scop.      Willtut 
htfb,       Hcihc    tit    St.    Anltitnc.     \'l.        It  t  1. h  ni'iscltt  it. 

Amtonekruut,  <'<.  (Fam.  Onagracee). ) — There  are 
il  indigenous  species  of  Epilobium,  which  have 
the  common  name  of  willow  herb  from  the  resem- 
blance of  their  leaves  to  the  willow,  and  probably 
have  nearly  identical  properties.  The  A',  aitgusti 
folium,  I-.,  is  the  largest  of  them.  Its  leaves  and 
joots  are  said  to  be  demulcent,  tonic,  and  astrin- 
gent, and  yield  their  virtues  to  water  and  alcohol, 
flu  y  are  used  by  the  eclectics,  generally  and  lo- 
cally, in  decoction,  infusion,  or  cataplasm,  as  as- 
tringents. Oliver  reports  ( B.  .1/ . ./.,  ii.  1897)  violent 
poisoning  with  epileptiform  convulsions  caused  by 
/'.  hirsutum.  L.  Under  the  name  of  Kaporie  tea 
the  leaves  of  K.  angustifolium  and  of  E.  hirsutum 
aie  largely  used  in  Russia  as  a  beverage. 

Epiosin,  C16H12X2.  crystallizes  in  glassy 
prisms  melting  at  195°  C.  (383°  P.),  readily  sol- 
uble in  alcohol  and  chloroform.  It  is  a  synthetic 
compound,  produced  by  E.  Vahlen,  who  claims  for 
it  the  anodyne  action  of  morphine  without  its  ob- 
jectionable after  results.  Chemically  it  is  a  methyl- 
diphenyU -namido-azol.     (A.  E.  P.  P.,  47  to  3G8.) 

Epithol. — Epithol  gold  and  epithol  silver  are 
finely  powdered  copper  and  tin,  which  have  been 
used  in  veterinary  medicine  by  L.  Hoffmann  as  a 
local  application  to  wounds.     (B.  Thier.  W.,  1902.) 

Equisetum.  Equisetum  hyemale,  L.  Horsetail. 
Scouring  Rush.  Pr6le,  Fr.  Schachtelhalm,  G. 
(Fam.  Equisetaceai. ) — An  indigenous  plant,  with 
slender  annual  stems  from  a  foot  and  a  half  to 
three  feet  high,  growing  abundantly  in  the  North- 
ern States,  and  preferring  wet  places,  as  the  banks 
of  streams,  etc.  The  plant  derives  its  name  of 
scouring  rush  from  its  use  in  scouring,  for  which  it 
is  fitted  bv  the  silicious  character  of  the  stems. 
Examined  "by  F.  J.  Young  (A.  J.  P.,  1886,  419), 
it  yielded  to  petroleum  benzin  a9  a  solvent  1.4  per 
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cent,  of  a  brownish-green,  semi-liquid,  fixed  oil, 
which  was  readily  saponified.  It  also  contained  a 
green  semi-solid  resin,  sugar,  and  mucilage.  The 
infusion  of  the  whole  plant  has  the  reputation  of 
being  diuretic,  and  is  used  sometimes  in  dropsical 
and  renal  diseases. 

Erechthites.  Erechthites  hieracifolia  (L.), 
Raf.  Fire-weed — An  annual  indigenous  composite 
plant,  growing  in  moist  woods  and  recent  clearings, 
and  having  a  rank  somewhat  aromatic  odor.  Its 
taste  is  bitterish,  slightly  acrid,  and  disagreeable. 
It  yields  its  virtues  to  water.  It  has  been  espe- 
cially recommended  in  dysentery.  It  is  prone  to 
infest  the  peppermint  fields  of  Michigan,  and  its 
oil  is  said  sometimes  to  deteriorate  the  oil  of 
peppermint  from  that  region.  It  has  been  shown, 
however,  that  Leptilon  canadense  (L.),  Brit.,  ia 
far  more  injurious. 

Ergotinol. — Liquor  Ammonii  Ergotinatis,  a 
preparation  of  ergot  made  by  Vosswinkel,  sixteen 
minims  (1  Cc.)  corresponding  to  eight  grains 
(0.5  Gm.)  of  extract  of  ergot.  The  dose  for  sub- 
cutaneous injection  is  sixteen  minims  (1  Cc).  It 
is  recommended  in  excessive  menorrhagia. 

Erigeron.  Fleabane.  Scabious.  Sweet  Sca- 
bious. Daisy  Fleabane.  Herbe  d'6rigeron,  Herbe 
de  Vergerette,  Fr.  Beruf kraut,  G. — Under  this 
name  the  U.  S.  Pharmacopoeia  of  1870  recognized 
the  herbal  portions  of  Erigeron  annuus  (L.),  Pera. 
(E.  heterophyllus,  Muhl.)  and  E.  philadelphicus, 
L.    (Fam.  Compositse. ) 

E.  annuus  is  a  biennial  herbaceous  plant,  be- 
longing both  to  North  America  and  to  Europe. 
The  lower  leaves  are  ovate,  acute,  deeply  toothed, 
with  long  winged  footstalks;  the  upper  are  lance- 
olate, acute,  deeply  serrate  in  the  middle,  and 
sessile;  the  floral  leaves  are  lanceolate  and  en- 
tire; all,  except  the  radical,  are  ciliate  at  the 
base. 

Erigeron  ramosus  (Walt.),  B.  S.  P.  {E.  strigo- 
sus,  Muhl.)  grows  with  E.  annuus,  and  is  fre- 
quently collected  with  it.  It  is  distinguished  by 
its  leaves  being  nearly  entire,  and  by  both  stems 
and  leaves  being  almost  smooth  or  furnished  only 
with  minute  appressed  hairs. 

Erigeron  philadelphicus,  L.  Philadelphia  flea- 
bane  is  perennial  and  herbaceous,  with  a  branching 
yellowish  root,  and  from  one  to  five  erect  stems. 
The  whole  plant  is  pubescent.  The  lower  leaves 
are  ovate-lanceolate,  nearly  obtuse,  ciliate  on  the 
margin,  entire  or  marked  with  a  few  serratures, 
and  supported  on  very  long  footstalks;  the  upper 
are  narrow,  oblong,  somewhat  wedge-shaped,  ob- 
tuse, entire,  sessile,  and  slightly  embrace  the 
stem;  the  floral  leaves  are  small  and  lanceolate. 
The  three  species  are  abundant  in  the  middle 
portions  of  the  United  States,  grow  in  open  fields, 
and  are  probably  of  identical  medicinal  value. 
They  are  popularly  known  a3  scabious.  The  whole 
herb  is  used,  and  should  be  collected  while  the 
plants  are  in  flower.  It  has  a  feebly  aromatic 
odor  and  bitterish  taste,  and  imparts  its  proper- 
ties to  boiling  water.  F.  L.  John  of  Philadelphia, 
obtained  from  E.  philadelphicus  a  volatile  oil  by 
distillation,  but  in  exceedingly  small  proportion, 
forty-five  pounds  of  the  herb  having  yielded  only 
half  a  drachm  of  the  oil.  As  described  by  Proc- 
ter, this  is  of  a  greenish -yellow  color,  a  powerful, 
penetrating,  aromatic  odor,  and  a  bitterish,  pun- 
gent, disagreeable  taste.  It  is  more  viscid  than 
the  oil  of  Leptilon  canadense,  has  a  higher  sp. 
gr.  (0.946),  and  contains  more  oxygen.  (A.  J.  P., 
xxvii.  105.)  Fleabane  is  diuretic  and  stomachic, 
and  has  been  used  in  gravel  and  in  dropsy. 


The  U.  S.  Pharmacopoeia  also  formerly  recog- 
nized, as  Erigeron  canadense,  the  plant  known  to 
botanists  as  Leptilon  canadense  (L.),Britt.  (Erig- 
eron canadense,  L. )  Horseweed.  Mare's  tail. 
Fire-weed.  Butter-weed.  Colt's-tail.  Canada  flea- 
bane  is  an  indigenous  annual  plant;  an  allied  spe- 
cies, L.  divaricatum  (Michx.),  Raf.  (Erigeron 
divaricatum,  Michx.),  is  not  more  than  from 
three  to  twelve  inches  high,  and  has  an  erect 
smooth  stem,  less  branched  than  the  preceding, 
with  all  its  leaves  entire,  and  scabrous  on  the 
margin.  The  panicle  is  simple,  and  the  peduncles 
filiform,  nearly  naked,  divaricate,  each  bearing 
two  or  three  flowers. 

Canada  fleabane  is  very  common  throughout  the 
northern  and  middle  sections  of  the  United  States, 
and  has  become  naturalized  in  many  parts  of 
Europe.  It  abounds  in  neglected  fields,  and  is 
reported  to  be  a  very  troublesome  weed  on  the 
peppermint  plantations  of  the  West.  It  blooms  in 
July  and  August.  The  plant,  all  parts  of  which 
are  medicinal,  should  be  collected  while  in  flower. 
The  leaves  and  flowers  are  said  to  be  the  most 
active  parts.  It  has  a  characteristic  odor,  and  a 
bitterish,  acrid,  somewhat  astringent  taste. 
Among  its  constituents,  according  to  De  Puy,  are 
bitter  extractive,  tannin,  gallic  acid,  and  volatile 
oil.  Both  alcohol  and  water  extract  its  virtues. 
Its  acrimony  is  diminished  by  decoction,  in  con- 
sequence, probably,  of  the  escape  of  the  oil,  upon 
which  its  virtues  in  part  depend.  (See  Oleum 
Erigerontis  Canadensis.)  According  to  De  Puy, 
Canada  fleabane  is  diuretic,  tonic,  and  astringent; 
and  useful  in  dropsical  complaints  and  diai~rhcea. 
It  has  been  given  in  substance  (dose,  a  drachm, 
or  3.9  Gm.),  infusion,  tincture,  or  extract  (dose, 
ten  grains,  or  0.65  Gm.),  but  the  oil  is  the  only 
proper  preparation.  The  oil  is  of  value  in  uterine, 
pulmonary,  and  other  internal  hemorrhages,  in 
doses  of  from  five  to  fifteen  minims  (0.3-0.9  Cc), 
every  two  hours. 

Eriobotrya.  Eriobotrya  japonica,  Lindl.  Lo- 
quat.  (Fam.  Rosaceee.) — The  seeds  and  leaves  of 
this  tree  are  said  to  contain  amygdalin  and  emul- 
sin,  and  to  yield  hydrocyanic  acid  in  poisonous 
quantities.      (P.  J.,  Aug.  1885.) 

Erodium.  Erodium  Cicutarium  (L. ),  L'Herit. 
Storks-bill. — An  annual  hairy  plant  belonging  to 
the  Geraniaceae.  It  is  highly  recommended  by  W. 
Abbotts  Smith  in  dropsy.  (See  Am.  J.  M.  S., 
1865.) 

Eryngium.  Eryngium  aquaticum,  L.  Button 
Snakeroot.  Corn  Snakeroot.  Rattlesnake's  Mas- 
ter.— The  button  snakeroot  or  water  eryngo  is  an 
indigenous  umbelliferous  plant  which  grows  in  low 
wet  places,  as  far  south  as  Florida  and  Texas. 
The  root,  which  is  the  medicinal  portion,  has  a 
bitter,  pungent  aromatic  taste,  provoking,  when 
chewed,  a  flow  of  saliva.  It  is  said  to  be  diapho- 
retic, expectorant,  in  large  doses  emetic,  and  the 
plant  has  been  used  as  a  substitute  for  senega. 
( Bigelow. ) 

Erythrina. — The  bark  of  the  Australian  species 
of  this  genus,  Erythrina  Broteroi,  is  said  to  con- 
tain an  alkaloid,  erythrinine,  while  the  Mexican 
species,  Erythrina  coralloides,  DC,  bears  poi- 
sonous seeds  in  which  Altamirano  has  found  ery- 
throidine,  a  powerful  paralyzant  of  the  motor  sys- 
tem, erythroresin,  an  emetic,  coralin  and  erythric 
acid.  The  extract  has  been  suggested  as  a  substi- 
tute for  curare.     (B.  S.  Ph.  Br.,  1900.) 

Erythrina  Lithosperma,  Blume.  (Hypaphorus 
subumbrans,  Hasskl.) — From  the  seeds  of  this 
beautiful     leguminous    tree,    largely    grown    for 
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shade  in  the  coffee  gardens  of  Java,  P.  C.  Plugge 
has  obtained  hypaphorine,  a  tetanizing  alkaloid. 
(A.  E.  P.  P.,  xxxii.) 

Erythrol  Tetranitrate.  CaH^NOs)*— Erythrol 
tetranitrate  is  solid  and  crystalline,  and  melts  at 
61°  C.  (142°  P.).  When  pure  it  is  colorless,  and 
if  kept  in  a  dark  and  moderately  cool  place  is 
fairly  stable.  If  exposed  to  warmth,  and  espe- 
cially sunlight,  it  rapidly  undergoes  decomposi- 
tion, turning  yellow  and  giving  off  nitrous  fumes. 
It  is  also  capable  of  rapid  decomposition,  and 
death  has  been  caused  by  the  explosion  following 
its  trituration  in  a  mortar  with  glucose.  (B.  M. 
J.,  i.  1896.)  Its  solubility  in  water  is  slight,  but 
it  dissolves  readily  in  alcohol  and  in  ether.  It 
is  a  vaso-dilator,  and  belongs  to  the  group  of 
which  glyceryl  trinitrate  (glonoin)  or  nitroglyc- 
erin is  the  representative.  Blood  pressure  ex- 
periments show  that  the  nitrates  of  erythrol  and 
mannitol  have  a  less  marked  but  more  prolonged 
action  than  those  of  glycerol  and  glycol.  In  man 
the  effects  of  the  remedy  are  said  not  to  be  ap- 
parent in  less  than  half  an  hour  and  to  last  for 
over  an  hour.  It  may  be  used  in  all  cases  for 
which  glyceryl  trinitrate  is  employed,  and  has 
been  especially  commended  in  angina.  Its  alco- 
holic solution  is  explosive,  so  that  it  should  always 
be  used  in  tablets,  in  preparing  which  great  care 
is  necessary.  Dose,  from  a  half  to  one  grain 
(0.032-0.0G5  Gm.). 

Erythronium.  Erythronium  amerioanum,  Ker. 
(E.  lanceolatum,  Pursh.) — This  is  an  indigenous, 
perennial,  liliaceous  plant,  sometimes  called,  after 
the  European  species,  dog's-tooth  violet.  It  grows 
in  woods  and  other  shady  place*  from  > 
to  Florida  and  west  to  Minnesota  and  Arkansas. 
It  flowers  in  the  latter  part  of  April  or  early  in 
May.  All  parts  of  it  are  active.  In  the  dose  of 
twenty  or  thirty  grains  (1.3  or  2.0  Gm.)  the  re- 
cent bulb  is  emetic.  The  leaves  are  said  to  be 
more  powerful.  The  activity  of  the  plant  is  dimin- 
ished by  drying. 

Eschscholzia.  Eschscholzia  californica,  Cha- 
misso. — Attention  has  been  brought  to  this  Cali- 
fornian  member  of  the  Papaveraceae,  as  a  powerful 
soporific  and  analgesic,  which  is  free  from  the  dis- 
advantages of  opium.  Bardet  and  Adrain  [O.  II. 
M.  C,  Nov.  1888)  assert  that  they  have  obtained  a 
glucoside.  an  alkaloid,  and  morphine  in  the  pro- 
portion of  from  five  to  six  grains  in  two  pounds  of 
the  dried  product.  According  to  Fischer  and 
Tweedcn,  there  are  seven  alkaloids  in  Btohtol 
californica;  protopine,  /3-  and  y-homochclidoninc, 
"  alkaloid  a,"  "  alkaloid  b,"  sanguinarine  and 
chelerythrine.  As  far  as  could  be  determined  from 
the  small  quantities  obtained,  the  alkaloids  desig- 
nated as  a  and  b  differ  from  any  other  alkaloids 
thus  far  known.  [Ph.  Archiv.,  1902,  No.  7.)  The 
narcotic  power  of  the  drug  seems  to  be  very  weak, 
since,  according  to  Bardet,  three  drachms  were 
necessary  to  kill  a  rabbit.  Ter-Zakariant  [O.  If. 
P.,  Feb.  1889)  states  that  the  alcoholic  extract 
acts  as  a  respiratory  depressant  and  narcotic, 
affecting  in  toxic  dose  also  the  spinal  cord. 
Dujardin-Beaumetz  has  used  the  extract  in  com- 
mencing doses  of  twelve  grains  (0.78  Gm.),  in- 
creasing to  one  hundred  and  eighty-five  grains 
(12  Gm.)  a  day,  and  affirms  that  it  is  a  harmless 
soporific  and  analgesic. 

Ethoxycaffeine,  C10H14N4O3,  is  prepared  by 
boiling  3  parts  of  bromcaffeine  with  2  parts  of 
potassium  hydroxide  and  10  parts  of  alcohol.  It 
forms  crystals  fusing  at  140°  C.  (284°  F.);  is 
difficultly  soluble  in  water  and  ether,  easily  solu- 


ble in  hot  alcohol,  insoluble  in  alkalies,  soluble 
without  decomposition  in  cold  diluted  hydrochloric 
acid;  on  warming  it  is  decomposed.  Filehne  (A. 
Phys.,  188G)  finds  that  ethoxycaffeine  has  upon 
frogs  and  rabbits  a  narcotic  effect.  From  seven 
to  ten  grains  of  it  produced  in  man  vertigo,  in- 
tellectual torpor,  and  sometimes  pain  in  the  head. 
Dujardin-Beaumetz  (B.  O.  T.,  March,  1886J  finds 
that  it  acts  in  the  guinea  pig  as  a  narcotic  and 
diuretic,  and  has  given  it  for  headache  in  doses  of 
from  three  to  fifteen  grains  (0.2-1.0  Gm.)  a  day, 
in  capsules  or  dissolved  in  water  by  means  of 
sodium  salicylate.  Cases  of  painful  zona,  mi- 
graine, and  nenous  headaches  were  relieved.  The 
larger  doses  produced  gastric  irritation. 

Ethyl  Bromide.  Bromide  of  Ethyl.  Hydro- 
bromic  Ether.  .Ether  Bromatus.  Bromure 
d'e'thyle,  Fr.  Bromathyl,  G.  Can5Br. — This  ether 
was  discovered  by  S6rullas  in  1827,  who  prepared 
it  by  acting  on  alcohol  with  bromine  in  the  pres- 
ence of  phosphorus.  (Ann.  Ch.  Phys.,  xxxiv.  99.) 
Personne  suggested  the  use  of  amorphous  phos- 
phorus, as  less  dangerous  than  ordinary  phos- 
phorus and  more  convenient  to  manipulate.  (C. 
7?.  A.  S.,  iii.  468.)  A  process  was  also  recom- 
mended by  Remington,  based  upon  Personnel 
suggestion*.  (Proc.  A.  I'h.  A.,  1877.)  De  Vrij 
proposed  to  decompose  potassium  bromide  with  sul- 
phuric acid  in  the  presence  of  alcohol,  and  a  mod- 
ification of  his  method  is  now  generally  employed. 
We  have  obtained  good  results  from  the  follow- 
ing- 

Take  of  potassium  bromide  (not  powdered)  58 
parts;  sulphuric  acid,  sp.  gr.  1.838,  44  parts; 
alcohol  (clean),  95  per  cent.,  44  parts;  Water, 
28  parts.  Pour  the  water  into  a  Ilask  having 
double  the  capacity  of  the  liquid  Ingredients  above, 
and  gradually  add  the  acid;  when  the  liquid  lias 
heeome  eool,  add  the  potassium  bromide,  ami 
hnvinp  placed   the   flask    in    a    sand    bath,   adj 

thermometer,  and  with  a  bent  glass  tube  connect 

the  ilask  with  a  well  cooled  condenser;  insert  a 
narrow  glass  tube  in  the  cork  of  the  Ilask,  and 
by  mean*  of  a  short  rubber  tube  connect  it  with 
a  narrow  glass  tube  which  is  terminated  by  a 
siphon :  the  shorter  limb  of  this  siphon  is  in- 
!  in  the  bottle  containing  the  alcohol,  which 
is  elevated  three  feet  or  more  above  the  flask. 
the  contents  of  the  flask  to  116°  C.  (240.8° 
Y.).  and  having  attached  a  screw  pinch-rock  to 
ihoii  rnlilier  tube  of  the  siphon,  allow  the 
alcohol  to  drop  or  flow  in  a  small  stream  into  the 
flask,  carefully  regulating  the  rate  of  flow  so 
that  the  temperature  -hall  not  fall  below  100°  C. 
(212°  P.),  nor  rise  above  116°  C.  (240.8°  P.). 
When  all  the  alcohol  has  passed  into  the  flask, 
continue  the  distillation  until  the  temperature 
rises  to  116°  C.  (240.8°  F.),  and  then  disconnect 
the  receiving  flnsk.  Agitate  the  distillate  with 
an  equal  bulk  of  distilled  water,  to  which  has 
been  added  five  parts  of  solution  of  sodium  hydrox- 
ide (or  sufficient  to  render  the  liquid  slightly  alka- 
line), and  when  the  mixture  has  clearly  separated 
into  two  layers,  pour  off  the  uppermost  layer,  and, 
having  introduced  the  heavier  liquid  into  a  clean 
flask  containing  a  few  fragments  of  calcium  chlo- 
ride, redistil  it.  For  other  methods  of  manufac- 
ture, see  N.  R.,  1877,  200;  1879,  8;  A.  J.  P.,  1879, 
292;  1880,  248,  280,  298;  also  Ph.  Centralh., 
xxviii.  1887,  122.  For  L.  Wolff's  process  for 
making  it  economically,  see  A.  J.  P.,  1880. 

Ethyl  bromide  is  a  colorless,  very  volatile  liquid, 
not  inflammable,  having  an  agreeable  odor,  and  a 
hot.   saccharine   taste.      Its   sp.   gr.    is    1.450.     It 
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boils  at  from  38°-39°  C.  ( 100.4°-102.2°  F.).  It  is 
very  sparingly  soluble  in  water,  freely  soluble  in 
strong  alcohol  and  ether.  When  a  small  portion 
is  evaporated  from  a  porcelain  plate  by  causing 
it  to  flow  to  and  fro  over  the  surface,  little  or  no 
foreign  odor  is  yielded  as  the  last  portions  pass 
off,  and  the  plate  is  covered  with  a  slight  deposit 
of  moisture. 

The  ethyl  bromide  prepared  from  alcohol  and 
bromine  in  the  presence  of  amorphous  phosphorus 
should  not  be  used  in  medicine  because  of  the  pos- 
sible presence  of  organic  compounds  of  sulphur 
and  arsenic.  Shaken  with  distilled  water,  ethyl 
bromide  should  not  show  any  acid  reaction  from 
hydrobromic  acid,  nor  should  it  cause  any  appre- 
ciable turbidity  with  silver  nitrate.  Shaken  with 
an  equal  volume  of  pure  concentrated  sulphuric 
acid,  no  color  should  develop  even  after  an  hour's 
time;  otherwise  ethylene  bromide  may  be  present. 
Dropped  slowly  into  potassium  iodide  solution,  the 
drops  of  the  ethyl  bromide  should  settle  to  the 
bottom  of  the  vessel  without  developing  any  ap- 
pearance of  violet  color,  which  would  indicate 
free  bromine.  Ethyl  bromide  should  be  kept  in 
amber-colored  glass  bottles,  completely  filled  and 
well  stoppered.  (Fischer,  Die  Neueren  Arznei- 
mittel,  6te  Aufi.,  74.) 

Some  years  ago  ethyl  bromide  was  proposed  and 
largely  used  as  an  anaesthetic.  In  a  series  of  ex- 
periments made  with  it  at  that  time,  H.  C.  Wood 
found  that  its  action  upon  the  heart  is  the  same 
as  that  of  chloroform,  and  that  injected  into  the 
jugular  vein  it  causes  cardiac  arrest.  The  oc- 
currence of  two  deaths  from  it,  one  of  them  dis- 
tinctly syncopal,  partly  arrested  its  successful 
career,  although  it  certainly  acts  very  promptly 
and  agreeably,  and  its  influence  passes  off  with 
extraordinary  rapidity.  Recently,  professional 
attention  has  been  strongly  redirected  to  the 
bromide,  and  it  is  asserted  that  the  evil  effects 
produced  in  its  early  use  were  due  to  the  presence 
of  impurities,  especially  of  ethylene  bromide. 
Hamecker  (Internat.  Klin.,  Dec.  20,  1891)  affirms 
that  in  experiments  upon  the  lower  animals,  made 
with  pure  ethyl  bromide,  death  always  occurred 
through  arrest  of  the  respiration,  the  heart  con- 
tinuing to  beat  from  fifteen  to  nineteen  minutes 
after  cessation  of  the  breathing. 

In  accordance  with  this,  Gilles  asserted  in  1892 
that  in  twenty  thousand  successive  administra- 
tions with  the  ethyl  bromide  in  Germany  there 
had  been  no  fatal  results  when  a  chemically  pure 
bromide  has  been  used.  Since  this  assertion  a 
number  of  deaths  ( five  or  six )  have  been  reported, 
in  which  it  has  been  distinctly  proved  that  a  pure 
ethyl  bromide  was  given.  Gurlt  (Arch.  f.  Klin. 
Chir.,  lv.)  puts  the  mortality  rate  at  1  in  5396 
inhalations,  and  the  studies  of  Wood  and  Cerna 
indicate  that  it  is  about  as  dangerous  as  chloro- 
form. Moreover,  it  has  been  shown  by  Hennicke 
that  the  ethyl  bromide  undergoes  decomposition 
with  the  liberation  of  bromine  compounds  in 
the  system.  We  have  at  present  no  definite  knowl- 
edge as  to  the  action  of  these  bromine  compounds, 
but  it  is  probable  that  they  are  capable  of  pro- 
ducing secondary  changes  in  the  organic  structure, 
especially  since  cases  have  been  reported  by  Reich 
and  by  Hatten  of  death  from  acute  fatty  degen- 
eration after  its  inhalation.  It  has  been  largely 
used  as  a  practical  anaesthetic.  (8.  Jb.,  Bd.  cclvii. 
234;  Bd.  cclx.  18.)  The  narcosis  is  said  to  be 
produced  almost  abruptly,  with  practically  no 
stage  of  preliminary  excitation  and  to  be  accom- 
panied by  little  tendency  to  muscular  relaxation. 


Its  effects  pass  off  so  suddenly  as  to  endanger 
their  continuance  during  the  operation.  On 
account  of  its  loss  by  evaporation  it  is  a  very 
expensive  anaesthetic.  Ethyl  bromide  has  been 
especially  recommended  for  use  in  parturition,  it 
being  stated  that  it  suspends  the  pain  of  the 
uterine  contractions  without  influencing  their 
force,  and  it  has  been  employed  to  a  considerable 
extent  in  cases  when  a  brief  anaesthetic  is  required. 
In  using  it,  from  two  to  four  fluidrachms  (7.5- 
15  Cc. )  may  be  put  upon  an  Allis  inhaler  or  upon 
a  napkin. 

Ethyl  Cyanide.  Hydrocyanic  Ether.  Propioni- 
trile.  C8HsN,  or  CaH5CN.— This  ether  was  dis- 
covered by  Pelouze.  It  is  formed  by  distilling  a 
mixture  of  barium  sulphovinate  and  potassium 
cyanide,  or  better,  by  the  action  of  ethyl  iodide 
on  potassium  cyanide  in  closed  tubes  at  a  temper- 
ature of  180°  C.  (356°  F.).  It  is  a  colorless 
liquid,  of  an  agreeable  ethereal  odor,  soluble  in 
alcohol,  ether,  and  water,  boiling  at  98°  C. 
(208.4°  F.),  and  having  the  sp.  gr.  0.78.  Ethyl 
cyanide  is  very  poisonous,  but  less  so  than  hydro- 
cyanic acid,  with  which  it  agrees  in  therapeutic 
action  and  dose. 

Ethyl  Fluoride. — Fluoride  of  Ethyl,  C2H5F,  ia 
said  to  cause  in  animals  violent  excitement,  fol- 
lowed quickly  by  death.  For  properties  and 
method  of  preparation,  see  Chem.  News,  Jan.  1889, 
also  B.  A.  M.,  Mars,  1890. 

Ethyl  Formate.  Formic  Ether.  Ethyl-formic 
ester. — A  liquid  with  a  peach-kernel  odor,  sp.  gr. 
0.937,  soluble  in  ten  parts  of  water.  This  com- 
pound is  reputed  to  be  useful  in  the  treatment  of 
infectious  diseases  of  the  respiratory  organs. 

Ethyl  Iodide.  Hydriodic  Ether.  Ethyl-hydri- 
odio  ester.  Iodure  d'6thyle,  Ether  hydriodique, 
Fr.  Jodathyl,  Jodwasserstoffather,  G.  C2H«I. 
This  liquid  may  be  obtained  by  gradually  and 
cautiously  mixing  five  parts  of  alcohol,  ten  of 
iodine,  and  one  of  phosphorus,  and  distilling.  The 
residue  of  the  distillation,  as  ascertained  by  D. 
K.  Tuttle,  is  ethylphosphoric  acid.  Personne  (C. 
R.  A.  8.,  51,  468)  proposed  to  use  amorphous 
phosphorus  instead  of  the  ordinary  kind,  thus 
avoiding  danger.  Five  parts  of  amorphous  phos- 
phorus are  added  to  60  parts  of  95  per  cent,  alco- 
hol and  40  parts  of  iodine  are  added  in  small 
portions  to  the  mixture  poured  into  a  retort.  The 
whole  is  allowed  to  stand  for  twenty-four  hours; 
attachment  is  made  to  a  Liebig  condenser,  and 
the  liquid  distilled  at  a  temperature  not  exceed- 
ing 80°  C.  (176°  F.).  The  yellowish  distillate  is 
shaken  with  solution  of  acid  sodium  sulphite,  and 
the  layer  of  ethyl  iodide  washed  repeatedly  with 
water.  It  is  then  rectified  after  removing  traces 
of  water  by  shaking  the  ethyl  iodide  with  dry  cal- 
cium chloride.  De  Vrij  recommends  the  following 
method  for  procuring  ethyl  iodide  on  a  large  scale. 
Absolute  alcohol  is  to  be  saturated  with  dry  hy- 
drochloric acid  gas,  the  liquid  being  kept  well 
cooled,  and  the  amount  of  the  acid  is  to  be  deter- 
mined in  a  sample.  The  liquid  thus  saturated  is 
to  be  put  into  a  retort,  with  as  much  potassium 
iodide  as  may  be  necessary  to  form  potassium 
chloride;  the  mixture  is  to  stand  for  a  day,  and 
is  then  to  be  submitted  to  distillation.  Finally, 
the  ether  which  comes  over  is  to  be  washed  and 
rectified.  (See  A.  J.  P.,  1859,  170.)  Ethyl  iodide 
is  a  colorless  non-inflammable  liquid,  insoluble  in 
water,  with  a  penetrating  ethereal  odor  and  pun- 
gent taste.  Its  density  is  1.92,  and  boiling  point 
from  71°-72°  C.  (159.8°-161.6°  F.).  Exposed  to 
the   air    it   becomes    red   from   the    liberation  of 
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iodine;  the  change  in  color  is  prevented  by  add- 
ing to  the  bottle  containing  it  a  globule  of  mer- 
cury. Huette  has  proposed  this  ether,  placed 
under  a  layer  of  water,  as  a  medicine,  to  be  used 
by  inhalation.  Fifteen  or  twenty  inspirations 
suffice  to  impregnate  the  system  with  iodine.  It 
acts  as  a  powerful  anaesthetic,  when  inhaled  for  a 
sufficient  time.  It  is  said  to  increase  the  appetite, 
render  the  pulse  fuller,  and  give  vivacity  to  the 
feelings  and  activity  to  the  intellect.  (See  A. 
J.  P.,  xxiii.  156.)  James  Turnbull  of  Liverpool, 
and  Henry  Fisher  of  New  York,  have  used  this 
ether  by  inhalation  with  satisfactory  results  in 
chronic  bronchitis  and  phthisis.  The  dose  is  fif- 
teen drops  (0.75  Cc. ),  three  or  four  times  a  day, 
inhaled  from  a  handkerchief.  Ethyl  iodide  often 
has  an  unpleasant  odor  from  the  presence  of  for- 
eign substances  which  renders  it  offensive  to 
patients.  Phosphorus  is  a  common  and  injurious 
impurity. 

According  to  Linosier  and  Lannois  {8.  M., 
1897),  ethyl  iodide  affords  an  excellent  method 
of  affecting  the  general  system  by  external  appli- 
cation. Absorption  of  the  iodine  is  rapid;  the 
liquid  should  be  applied  with  a  brush  and  then 
covered  with  paraffined  paper;  after  applying  two 
fluidrachms  they  recovered  thirteen  grains  of 
iodine  from  the  urine 

Ethylene  Bromide.  Br am -ethylene.  Aithyl- 
enum  Bromatum.  C^I^B^. — This  is  a  colorless 
oilv  liquid  smelling  like  chloroform,  with  a  I 
burning  taste.  It  boils  at  131.6°  C.  (269°  F), 
and  Molidifi.es  at  0°  C.  (32°  F.)  to  a  crystalline 
mass;  sp.  gr.  at  20°  I  )  2.178.    It  fa  in-ol- 

uble  in  water,  mfacible  with  alcohol  in  all  pro- 
portions. In  experiments  made  by  SchcrbatsehefT 
(A.  E.  P.  P.,  1902,  vol.  xlvii.)  ethylene  bromide 
was  found  not  to  act  as  a  true  antithetic  in 
the  lower  animals,  but  to  produce  serious 
symptoms,  usually  ending  in  death.  The  chief 
medicinal  importance  of  this  agent  grows  out  of 
ite  liability  to  be  confounded  with  the  ethyl  bro- 
mide, death  in  this  way  having  been  produced. 
Ten  fluidrachms  of  it  were  inhaled  without 
the  production  of  Anesetheeia,  followed  by  uncon- 
trollable vomiting  and  complete  suppression  of 
urine.  On  account  of  its  containing  over  If  per 
cent,  of  bromine,  Donath  has  need  it  in  epilepsy. 
lie  gives  it  in  an  emulsion  with  oil,  or  mixed 
with  almond  oil  in  capsules.  Children  from  eight 
to  ten  yean  begin  with  from  ten  to  twenty  drops 
(0.5-1.6  Cc. )  of  a  5  per  cent,  solution;  the  adult 
dose  is  six  drope  (0J  Cc.)  of  ethylene  bromide, 
three  times  a  day.      (See  also  P.  J.,  xxi.   1068.) 

Eticaine.  Eucaine  Hydrochloride.  Alpha-Eu- 
caine. Heta-Fucaine. — Under  the  name  of  Eucaine 
Bydrochiorate,  manufacturer!  have  introduced 
into  practical  medicine  two  distinctly  different 
substances,  distinguishing  them  as  Eucaine  H}-dro- 
chlorate  A,  or  Alpha-Eurmne.  and  Eucaine  Hydro- 
chlorate  B,  or  Bcta-Eucainc,  producing  much 
confusion  in  clinical  reports. 

Alpha-Eucaine,  or  the  present  Eucaine,  is  free 
from  irritant  properties,  while  Beta-Eucaine, 
which  was  formerly  sold  as  eucaine,  is  so  irritant 
that  its  use  has  been  abandoned. 

Eucaine  Hydrochloride  A,  or  Alpha-Eucaine, 
wr>s  first  described.  It  is  n-methyl-benzoyltetra- 
methijl-y-oxypiperidincarboxylicmethylester.  Eu- 
caine Hydrochloride  B.  or  Beta-Eucaine,  is  ben- 
zoulrinyldiacetonalkamine.  The  first  of  these  has 
the  formula  C19H27NO4HCI  +  H20,  and  is  a  triace- 
tonamine  derivative.  Triacetonamine  by  treat- 
ment with  hydrocyanic  acid,  followed  by  boiling 


with  water,  is  converted  into  oxymethyl  piperi- 
dincarbonic  acid,  and  this  by  the  introduc- 
tion of  the  benzoyl  and  methyl  groups  into  the 
base  eucaine,  which  is  then  crystallized  out  as  the 
hydrochloride.  Eucaine  B,  ou  the  other  hand,  is 
the  benzoyl  derivative  of  vinyl-diaceton  alka- 
mine.    Its  formula  is  C16H21NO2.HCI. 

Eucaine  Hydrochloride  A.  C19H27NO4.HCI  + 
H2O. — It  is  a  white,  neutral,  crystalline  powder, 
soluble  in  ten  parts  of  cold  water, — i.e.,  about  9 
per  cent. 

Eucaine  Hydrochloride  B  ( CioHsiNOa-HCl )  is 
a  white,  neutral,  crystalline  powder,  soluble  in 
from  27  to  28  parts  of  cold  water, — i.e.,  to  the 
amount  of  from  3  to  4  per  cent,  at  the  ordinary 
temperature  of  the  room.  To  make  more  con- 
centrated solutions  it  must  be  slightly  warmed. 
Such  concentrated  solutions  remain  perfectly  clear 
quite  long  enough  for  the  completion  of  an  opera- 
tion. If  precipitation  occurs  after  prolonged 
standing  the  solution  may  be  clarified  by  heat. 

Eucaine  is  affirmed  to  be  in  toxic  dose  a 
spinal  cord  depressant  and  a  direct  muscle  poison, 
killing  by  its  action  upon  the  cardiac  muscle.  It 
is  used  solely  as  a  local  anaesthetic,  less  powerful 
than  cocaine,  but  also  much  less  toxic  and  not 
causing  a  primary  constriction  or  a  secondary  dila- 
tation of  the  local  blood  vessels,  as  does  cocaine. 

The  3  to  5  per  cent,  solution  will  rapidly  and 
completely  anaesthetize  the  cornea  wit  hunt 
dilating  the  pupil  or  paralyzing  the  pupillary 
reflexes.  The  concentrations  and  dosage  of  the 
solutions  generally  recommended  are  as  follows. 

In  ophthalmology,  2  per  cent.,  applied  by  in- 
stillation. 

In   the  urethra  and  bladder,  2  per  cent,  up  to 
.    (2  ounces)    in  amount. 

In  the  nose,  throat,  and  pharynx,  5  to  10  per 
cent.,  by  spray  or  brush. 

On  mucosa?  and  wounds,  g  to  10  per  cent.,  as 
much  as  required. 

In  dentistry,  2  to  5  per  cent.,  amount  1  Cc. 
( 15  minims). 

For  infiltration-anirst  hi M 

(o)  After  Schleich,  1:1000  to  1  per  cent.,  as 
much   as  required. 

(b)  After  Reclus,  2  per  cent.,  as  much  as  re- 
quired. 

(0)  After  Braun,  1:1000  up  to  0.3  gramme  (4J 
grains). 

lor  regional  analgesia  after  Braun,  1  per  cent, 
up  to  0.15  gramme    (2J  grains). 

The  influence  of  eucaine  upon  the  general  sys- 
tem is  so  slight  that  fifteen  grains  (1  Gm. )  of  it 
have  been  injected  hypodermieally  (G.  W.  Spen- 
cer 1  without  the  production  of  any  marked  symp- 
toms. It  may  prove  of  value  in  gastrodynia  or 
vomiting.  The  maximum  dose  is  said  to  be  three 
grains   (0.2  Gm.). 

Eucalyptus  Manna.  Australian  Manna. — This 
substance  exudes  during  the  summer  months  from 
punctures  made  in  the  bark  and  leaves  of  the 
Australian  tree  Eucalyptus  mannifcra,  (E.  vimin- 
alis.  Labill.).  It  occurs  in  small  round  opaque 
masses,  and  is  said  medicinally  to  resemble  ordi- 
nary manna. 

Eucasin.  Ammonium  Caseinate,  Casein-am- 
monium.— This  compound  is  obtained  by  passing 
ammonia  gas  over  casein.  It  is  a  grayish-white 
powder,  having  an  odor  somewhat  like  buttermilk, 
readily  soluble  in  hot  water.  It  has  been  brought 
forward  by  Salkowski  as  a  very  easily  digested 
food.  It  may  be  given  in  broths  or  with  cocoa, 
and,  according  to  Feustell  (D.  M.  W.,  xxii.  1896), 
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is  a  valuable  food  in  cases  of  great  failure  of 
digestion.  From  thirty  to  forty  grains  of  eucasin 
correspond  to  twenty-four  to  thirty-two  grains 
of  albumin. 

Eudrenine. — A  local  anaesthetic  in  the  form  of 
capsules  each  containing  one-twelfth  of  a  grain 
of  eucaine  and  one  four-thousandth  of  a  grain 
of  adrenalin  hydrochloride.  Used  especially  in 
dentistry. 

Eugallol.  Pyrogallol-mono-acetate.  C6H3(OH)3 
CrLjCOa. — A  thick  transparent  mass,  brownish 
yellow  in  color,  soluble  in  water  and  in  its  own 
weight  of  acetone.  A  33  per  cent,  acetone  solution 
is  used  externally  as  a  substitute  for  pyrogallol 
in   the    treatment   of   psoriasis. 

Eugenia  Chequen,  Molina.  (Myrtus  Cheken, 
Spreng. )  Cheken.  Chekan.  Cheque*.  Arroyo*. 
(Fam.  Myrtacese. ) — The  leaves  of  this  Chilian 
plant  have  entered  commerce  under  the  name  of 
Chekan  leaves.  Weiss  (P.  ,/.,  188,  246)  has  found 
in  them, — 1,  chekenon,  C40H44O8.  a  crystalline 
body;  2,  chekenin,  CuHuOa,  in  yellowish  rhombic 
tables;  3,  ehekenetin,  CiiH706  +  H20,  in  olive- 
colored  crystals;  4,  cheken -hitter,  an  amorphous, 
very  soluble  bitter  substance.  (See  also  P.  J., 
1889,  782.)  Chekan  leaves  are  reported  by  W. 
Murrell  to  be  useful  in  chronic  bronchitis.  For 
an  additional  account  of  them  and  their  properties, 
see  P.  J.,  ix.  653;  and  Newer  Materia  Medica. 
The  leaves  are  used  in  their  native  country  as  a 
remedy  in  chronic  respiratory  catarrh,  and  have 
been  strongly  recommended  by  Murrell  and  others 
in  chronic  bronchitis.  Their  virtues  appear  to  re- 
side in  the  tannin,  and  especially  in  the  volatile 
oil  that  they  contain.  Fritz  Wein  (A.  Phann., 
1888,  665)  examined  cheken  leaves  proximately; 
he  found  a  volatile  oil  and  three  crystalline  bodies, 
chekenon,  chekenin,  and  chekenetin,  and  an 
amorphous  bitter  principle.  The  dose  of  the  fluid- 
extract  is  from  one  to  three  fiuidrachms  (3.9- 
11.6  Cc). 

Eugenia  Jambolana,  Lam.  Jambul.  Jamboo. 
Rose  Apple.  Java  Plum. — This  is  a  large  tree  be- 
longing to  the  Myrtaceae,  growing  in  East  India 
and  also  in  Queensland ;  well  known  on  account  of 
its  popular  edible  fruit.  Jambul  bark  is  a  dense, 
hard  bark,  of  a  pinkish-brown  or  reddish-brown 
color,  with  a  whitish-gray  mottled  epidermis  ad- 
herent to  portions  of  its  outer  surface;  the  inner 
surface  is  of  a  somewhat  silky  lustre,  frequently 
coarsely  marked  by  waving  lines  or  ridges;  the 
fresh  fracture  varies  from  pinkish  or  purplish 
to  fawn  color,  sometimes  distinctly  but  shortly 
fibrous,  more  commonly  absolutely  abrupt;  the 
thickness  of  the  bark  varies  from  a  quarter  of  an 
inch  to  nearly  one  inch.  The  taste  is  somewhat 
bitter,  astringent,  after  a  time  distinctly  pungent. 
The  seeds  are  grayish  black  or  blackish  gray,  being 
abruptly  truncated  at  the  base,  above  rounded  or 
dome-shaped.  They  are  about  a  third  of  an  inch  in 
diameter  and  three-eighths  of  an  inch  long:  so 
hard  and  dense  that  they  cannot  be  chewed,  and 
are  almost  tasteless.  The  analysis  of  the  seeds  by 
Thomas  Christy  yields  the  following  results.  Es- 
sential oil,  a  trace;  chlorophyll  and  fat,  0.37; 
resin  soluble  in  alcohol  and  ether,  0.30:  gallic 
acid,  1.65;  albumen,  1.25;  colored  extractive  solu- 
ble in  water,  2.70;  moisture,  10.00;  insoluble  resin, 
83.73. 

In  the  experiments  made  by  Thomas  Christy 
of  London  (P.  J.,  1888),  it  was  found  that 
when  sufficient  of  diastasic  matter  was  mixed  with 
fifty  grains  of  starch  to  convert  45  per  cent. 
of    the    latter    in    fifty    minutes    into    sugar,    the 


addition  of  twenty-five  grains  of  powdered  janV' 
bul  seeds  reduced  the  conversion  of  the  starch  to 
12  per  cent.  We  have  no  knowledge  of  the  effect 
of  jambul  or  its  active  properties  upon  the  general 
organization,  but  Binz  (  Verhandl.  der  Kongr.. 
fur  Innere  Med.,  Wiesbaden,  1886)  found  that 
when  dogs  were  made  diabetic  by  the  adminis- 
tration of  phlorizin,  according  to  the  method 
of  von  Mering,  the  exhibition  of  jambul  reduced 
the  excretion  of  sugar  from  50  to  90  per  cent, 
without  the  production  of  any  evidences  of  poison- 
ing by  the  jambul.  In  India,  jambul  has  long 
been  used  as  a  stomachic  astringent  and  carmina- 
tive in  diarrhoea,  and  also  in  the  treatment  of 
diabetes.  The  first  therapeutic  trials  in  Europe 
appear  to  have  been  made  by  Clacius,  who  found 
that  the  drug  notably  reduced  the  excretion  of 
sugar  in  diabetic  patients.  The  practice  has  been 
largely  followed,  and  there  would  seem  to  be  no 
doubt  that  in  occasional  cases  of  glycosuria  jam- 
bul does  good.  H.  C.  Wood  has  seen  the  sugar 
of  the  urine  entirely  disappear  under  its  use.  No 
cases  of  poisoning  or  of  disagreeable  results  from 
it  have  been  reported. 

Nevertheless  jambul  has  failed  to  establish  itself 
as  a  practical  medicament.  It  may  be  that  this 
has  been  due  to  the  use  of  too  small  doses.  The 
fluidextract  is  the  best  preparation  and  the  be- 
ginning dose  of  it,  recommended  in  previous  edi- 
tions of  the  U.  8.  D.,  was  ten  minims  (0.6  Cc. )  ; 
but  according  to  von  Noorden  (Deutsche  Praxis, 
1901)  half  a  ftuidounce  (15  Cc.)  of  the  fluidex- 
tract should  be  taken  in  eight  fluidounces  (240 
Cc.)  of  hot  water,  one  hour  before  breakfast  and 
late  in  the  evening. 

Eugenoform,  Eugenol  carbinol  sodium,  forms, 
colorless  crystals  fusing  at  160°  C.  (320°  F.)t 
readily  soluble  in  water,  difficultly  soluble  in 
alcohol.  Is  used  as  a  bactericide  for  disinfection 
of  the  intestines  in  cases  of  typhoid  fever,  cholera, 
etc. 

Eugenol  Acetamide.  Ci0HuOa.  ( C0.CH2NH2 ) . 
This  substance  occurs  in  shining  scales  or  needles, 
soluble  in  alcohol  and  water,  melting  at  110°  C. 
(230°  F.).  According  to  Merck,  it  is  a  local 
anaesthetic  and  at  the  same  time  antiseptic. 

Eugenol  Iodide,  lodo-cuyenol.  CeHalKaHs) 
(OCHaJOH. — A  yellowish,  inodorous,  insoluble 
powder  obtained  by  acting  on  eugenol-sodium  with 
iodine.  It  is  used  as  an  antiseptic,  and  said  to 
resemble  aristol. 

Euguform. — Acetylized  methylene  diguaiacol 
is  obtained  by  the  action  of  formaldehyde  upon 
guaiacol  and  subsequent  acetylization.  It  is  a 
white,  almost  odorless,  dust-like  and  amorphous 
powder,  insoluble  in  water.  It  has  been  recom- 
mended by  Ciesielski  as  a  cheap  substitute  for 
orthoform,  as  a  dusting  powder  or  in  the  form  of 
a  2  to  10  per  cent,  ointment.  (Derm.  Cb.,  1901, 
No.  6.) 

Eumenol  is  a  liquid  preparation  of  the  Chinese 
root  Tang-kui,  one  of  the  Araliaceae.  It  has  been 
recommended  for  the  relief  of  dysmenorrhea  by 
Langes   (Th.  M ..  1901,  363)   and  others. 

Euphorbia.  IVfW  Ipecac.  Wild  Hippo.  Fu- 
phorbe,  Fr.  Wolfsmilch,  G. — The  genus  Euphorbia 
(Fam.  Euphorbiacese)  contains  numerous  species, 
having  the  common  property  of  yielding  a 
milky  juice.  They  are  herbaceous  or  shrubby, 
with  or  without  leaves,  and  the  leafless  species, 
which  are  chiefly  confined  to  the  African  deserts, 
have  fleshy,  naked,  or  spiny  stems,  like  those  of 
the  cactus.  They  nearly  all  afford  products  which 
act  powerfully  as  emetics  and  cathartics,  and  in 
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overdoses  occasion  dangerous  if  not  fatal  pros- 
tration, with  symptoms  of  inflammation  of  the 
gastro-intestinal  mucous  membrane.  Their  milky 
juice,  which  concretes  on  exposure,  usually 
possesses  these  properties  in  a  high  degree, 
and,  in  addition,  that  of  powerfully  irritating 
the  skin  when  applied  to  it.  The  U.  S.  Phar- 
macopoeia formerly  recognized  the  indigenous 
species  E.  corollata,  L.,  and  E.  Ipecacuanha,  L. 
In  a  full  dose  the  root  of  E.  corollata,  L.,  operates 
actively  and  with  sufficient  certainty  as  an  emetic, 
producing  ordinarily  several  discharges  from  the 
stomach,  and  sometimes  acting  with  considerable 
energy  upon  the  bowels.  In  quantities  insufficient 
to  cause  vomiting,  it  excites  nausea,  almost  always 
followed  by  brisk  purging.  In  still  smaller  doses 
it  is  diaphoretic  and  expectorant.  It  is,  however, 
too  harsh  and  uncertain  in  its  action  for  practical 
use,  and  has  passed  entirely  out  of  vogue.  The  dose 
of  the  dried  root  as  an  emetic  is  from  ten  to  twenty 
grains  (0.65-1.3  Gni.),  as  a  cathartic  from  three 
to  ten  grains  (0.2-0.65  Gm. ).  The  recent  root, 
bruised  and  applied  to  the  skin,  produces  vesica- 
tion. C.  Petzolt  found  in  the  root  of  E.  Ipecacu- 
anha fixed  oil,  resin,  starch,  glucose,  and  various 
salts.  The  resinous  matter  was  a  dark  mass, 
of  a  taste  slight  at  first  but  after  a  time 
MXinoitn  and  pungent,  readily  dissolved  by  alco- 
hol, but  insoluble  in  ether  and  petroleum  benzin, 
and.  when  swallowed,  producing  in  half  grain 
(0.032  Gin.)  doses  watery  stools,  and  in  one  and 
a  half  or  two  Brain  (0.006  or  0.13  Gm.)  done* 
nausea  and  vomiting.  It  gave  no  evidence  of  the 
presence  of  an  alkaloid.  (.4.  ./.  /'..  1873,  265.) 
The  medicinal  properties  of  /.'.  I  p<.<-neuanha  re- 
semble those  of  /.'.  corollata,  though  the  former  is 
said  to  be  somewhat  milder.  The  indigenous  }'. 
PreMi,  (Juss.  [E.  kpperioifolia,  A.  Qray),  and  E. 
maeulata,  L.,  are  said  by  ZoUickoffef  to  be  a  valu- 
able remedy  in  difsrtih  I  it.  diart  h<ia,  mcnorrhaaia, 
and  hucorrhdd.  (See  18th  ed.  '  ,  8.  I).,  llflO  1.  /. 
M.   S.,   xi.)     B.   d.    I).    Irwin,    I  .    B.    A.,    state. 

that,  under  the   BUM  of   (/olhndt  in>  in.   the    native 

Mexican   uses   the   Euphorbia   prottroJto,   Ait.,   in 

New  Mexico  and  Arizona  as  a  remedy  for  snake 
bites.      [Am.  ./.   -1/.   S.,   1861.)      In   Chili   the   juice 

of   Euphorbia    portuiaooidtt,     L,       (/,'.   ohiU 

('.  Gar),  is  said  to  be  Used  ai  I  drastic 
purgative.       (.4.   ■/.    P.,    1066,    102.)      The    jwiea   of 

Euphorbia  DntmwUHtdii,  l*ois>.,  is  said  in  \u» 
tralia    to   kill    annually   a    great    many    she. n    ;,nd 

eattle.  and  in  1SS6  John  Raid  I  luatralatian 
Med.  (in:..  No.  (ill  announced  the  discovery  in  It 
of  a  new  ■  ne  at  hot  in  alkaloid,  drumming,  which  he 

obtained  in  colorless  crystal!  almost  insoluble  in 
ether,  but  freely  soluble  in  chloroform  and  in 
water.  'l*he  report  of  Alexander  Ogsden  I  ft. 
il.  J.,  Feb.  1887)  throws,  however,  very  grave 
doubts  upon  the  ana-sthetie  power  of  this  new- 
alkaloid.  The  E.  occllatn.  Durand  and  Silgard, 
of  the  Pacific  coast  is  used  m  ;m  antidote  for 
snake  bites,  and  is  said  to  contain  2.82  per  cent. 
of  resin,  I>esides  gallo-tannic  acid,  while  /•;»/- 
phorbia  cremooarpus,  Auet..  of  the  same  region  is 
employed  for  the  purpose  of  catching  fish  in  still 
pools  and  streams,  and  is  said  1o  contain  a  vola- 
tile oil,  besides  acid  and  resins.  (See  Pfoo.  Cali- 
fornia Coll.  Pharm..  188o.)  The  oil  of  E.  Lathyris, 
L.,  is  stated  to  physiologically  resemble  croton  oil. 
(Proc.  A.  Ph.  A.',  xxvi.   305.') 

The  E.  heterodojra.  Muell.-Arg.,  alveloz  or  ave- 
loz,  a  Brazilian  species,  has  been  used  with  as- 
serted extraordinary  advantage  against  cancerous 
and  syphilitic  ulcers.     It  is  a  powerful  irritant, 


and  even  mild  caustic.  The  niilky  juice,  preserved 
with  salicylic  acid,  or  a  resin  obtained  by  pre- 
cipitating with  water  is  employed.  The  ointment 
of  the  resin  may  be  made  3  parts  in  100  with 
vaseline. 

Euphorbia  pilulifera,  L. — A  prostrate  or  ascend- 
ing branched  annual,  found  in  almost  all  tropical 
countries;  it  is  furnished  with  leaves  which  are 
opposite,  shortly  stalked,  ovate  to  ovate-lanceolate 
or  oblong,  from  three-quarter  inch  to  one  and 
a  half  inches  long,  denticulate,  very  oblique  and 
narrow  below,  or  with  a  semi-cordate  base.  Stip- 
ules minute,  linear,  inserted  on  a  transverse  raised 
line.  The  flower-heads  are  minute,  numerous, 
crowded  in  head-like  cymes,  globular,  and  are 
borne  on  a  6hort  stalk  in  one  axil  only  of  each 
pair  of  opposite  leaves.  The  involucre  is  about 
one-third  of  a  line  long,  small,  entire,  and  with- 
out petal-like  appendages.  According  to  De  Can- 
dolle,  the  seeds  are  reddish,  acutely  oblong,  four- 
sided,  and  transversely  wrinkled,  the  ridges 
uniting  irregularly.  It  is  to  be  distinguished  from 
E.  parviflora  (L. ?),  which  is  sometimes  substi- 
tuted for  it,  by  the  flower-head  of  the  latter 
having  but  few  flowers,  by  the  glands  of  the  in- 
volucre being  furnished  with  a  white,  obovate* 
orbicular  appendage,  and  seeds  which  are  minutely 
papillose.  Levison  found  in  it  (A.  J.  P.,  1885, 
147 )  several  glucoside  resins,  wax,  and  volatile 
matter. 

A  physiological  study  of  Euphorbia  pilulifera 
led  A.  Marsset  ( T.  (.'..*  1885)  to  the  conclusion 
that  the  active  principle  acts  directly  upon  the 
heart  and  respiration;  that  it  is  not  an  irritant 
to  the  skin,  but  in  large  dose  it  is  to  the  gastric 
mucous  membrane.  It  has  been  used  by  Dujardin- 
Heaumetz  and  a  number  of  other  clinicians  with 
Maartad    excellent    results    in    the    treatment  of 

asthma  and  asthmatic  bronchitis,  also  in  chronic 
bronchitis,  and  in  advanced  or  suhaeulc  bronchitis. 
The  best  preparation  is  the  fluidextract,  the  dose 
of  which  is  from  a  half  to  one  tluidiachm  (1.8-3.75 
(  e. )    three  or  four  times  a   day. 

Euphorbium.  Euphorbium^  I'.  C.  Euphorbc, 
Qomt  VEuphorbe,   \r.     EuphorbiumJitrw, 

(H. — The    concrete    resinous    juice   of    one   or    more 
f     Euphorbia      ( lam.     Euphorbia* 

but  its  precise  source  in  uncertain.  It  bai  beSfl 
ascribed  to  E.  rcsinifcra,  Berg.  ( /;.  officinalis, 
•  lack.  I.  growing  in  the  north  of  Africa  and  at 
the  Cape  of  Qood  Hope,  E.  eavariensis,  L,  a  na- 
tive of  the  Canary  Islands  and  Western  Africa, 
and  E.  anti'juorum  (L.7),  inhabiting  Egypt,  Aj  i 
bia.  and  the  East  Indies,  and  supposed  to  be  the 
planl  from  which  the  ancients  derived  thii  resin- 
ous product.  These  species  of  Kuphorbia  bear 
some  resemblance  in  form  to  a  cactus,  having 
leafless,  jointed,  angular  stems,  divided  into 
branches  of  a  similar  structure,  and  furnished 
with  double  prickles  at  the  angles.  When  wounded 
they  yield  an  acrid  milky  juice,  which  concretes 
on  the  surface,  and  constitutes  the  euphorbium  of 
commerce. 

Euphorbium  occurs  in  the  shape  of  tears,  or  in 
oblong  or  roundish  masses,  about  the  size  of  a  pea 
or  larger,  often  forked,  and  perforated  with  one  or 
two  small  conical  holes,  produced  by  the  prickles 
of  the  plant,  around  which  the  juice  has  concreted, 
and  which  sometimes  remain  in  the  holes.  The 
masses  are  occasionally  large  and  mixed  with  im- 
purities. The  surface  is  dull  and  smooth,  bearing 
some  resemblance  to  that  of  tragacanth;  the  con- 
sistence somewhat  friable,  the  color  light  yellowish 
or  reddish;     the   odor   scarcely   perceptible;     the 
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taste  at  first  slight,  but  afterwards  excessively 
acrid  and  burning.  The  color  of  the  powder  is 
yellowish.  The  sp.  gr.  of  euphorbium  is  1.124. 
Triturated  with  water  it  renders  the  liquid  milky 
and  is  partially  dissolved.  Alcohol  dissolves  a 
larger  portion,  forming  a  yellowish  tincture,  which 
becomes  milky  on  the  addition  of  water.  Its  con- 
stituents, according  to  Pelletier,  are  resin,  wax, 
calcium  malate,  potassium  malate,  lignin,  bas- 
sorin,  volatile  oil,  and  water.  It  contains  no 
soluble  gum.  The  most  abundant  constituent  is 
resin,  and  the  remainder  consists  chiefly  of  wax 
and  calcium  malate.  The  resin  is  excessively 
acrid,  is  soluble  in  alcohol,  and,  when  exposed  to 
heat,  melts,  takes  fire,  and  burns  with  a  brilliant 
flame,  diffusing  an  agreeable  odor.  According 
to  Fliickiger,  it  has  the  formula  Ci0Hi602.  Flficki- 
ger  also  found  a  substance  analogous  to  lactucon, 
which  he  names  euphorbon.  It  is  neutral,  fusible 
above  100°  C.  (222.8°  F.),  readily  dissolved  by 
boiling  alcohol,  and  soluble  in  ether,  petroleum 
benzin,  amyl  alcohol,  chloroform,  acetone,  and 
glacial  acetic  acid.  From  its  solution  in  ether  and 
petroleum  benzin  it  separates  on  spontaneous  evap- 
oration, in  feathery  needles.  Jts  solution  in  sul- 
phuric acid,  spread  on  a  plate,  is  colored  violet  by 
nitric  acid.  Its  composition  is  C13H22O.  While 
the  acrid  resin  constitutes  38  per  cent,  of  euphor- 
bium, 22  per  cent,  of  euphorbon  is  found  in  it 
(.4.  J.  P.,  1868,  393;  from  8.  W.  P.).  Hesse 
(Ann.  Ch.  Ph.,  cxcii.  182)  has  prepared  pure 
euphorbon,  and  gives  it  the  formula  C15H24O,  fus- 
ing point  from  113°-114°  C.  (235.4°  to  237.2°  F.), 
making  it  isomeric  with  lactucon.  It  is  laevoro- 
tatory. 

Euphorbium  taken  internally  is  a  very  irritant 
emetic  and  cathartic,  and  in  large  doses  acts  as  a 
violent  gastrointestinal  irritant  poison.  In  conse- 
quence of  the  severity  of  its  action,  its  internal  use 
has  been  entirely  abandoned.  Applied  to  the  mu- 
cous membrane  of  the  nostrils,  it  excites  violent 
irritation,  attended  by  incessant  sneezing  and 
sometimes  bloody  discharges.  Persons  who  pow- 
der it  are  under  the  necessity  of  guarding  their 
eyes,  nostrils,  and  mouth  against  the  fine  dust 
which  rises.  Largely  diluted  with  wheat  flour  or 
starch,  it  has  been  used  as  an  errhine  in  amauro- 
sis and  deafness.  Externally  applied,  it  inflames 
the  skin,  often  producing  vesication.  It  enters  into 
some  epispastic  preparations,  and  is  especially 
employed  in  veterinary  practice  as  a  vesicant. 

Euphrasia.  E.  officinalis,  L.  Eyebright.  Eu- 
phraise,  Fr.  Augentrost,  G.  (Fam.  Scrophulari- 
acere. ) — A  small  annual  plant,  native  of  Europe, 
without  odor,  and  of  a  bitterish,  astringent  taste. 
Enz  (Viertelj.  f.  Prakt.  Phann.,  viii.  175)  ob- 
tained a  little  volatile  oil,  an  acrid  and  bitter 
principle,  mannite  and  glucose,  and  a  tannic 
acid,  the  lead  salt  of  which  showed  on  analysis 
the  formula  C32H2oOi7-3PbO  and  had  a  bright 
green  color.  It  was  formerly  used  in  toothache. 
G.  M.  Garland  (A.  J.  P.,  1890)  states  that  ten 
minims  (0.6  Cc.)  of  a  concentrated  tincture  every 
two  hours  is  a  specific  in  acute  nasal  catarrh. 

Euphthalmine  Hydrochloride.— This  is  the 
mandelic  acid  derivative  of  Eucaine  B,  just  as 
homatropine  is  the  mandelic  acid  derivative  of  the 
base  tropine.  A  permanent  snow-white  crystal- 
line powder,  very  soluble  in  water  and  soluble  in 
about  two  parts' of  boiling  absolute  alcohol,  sepa- 
rating again  on  addition  of  ether  in  crystalline 
aggregates.  The  salt  is  anhvdrous :  it  melts  at 
from  183°-184°  C.  (361.4°-363.2°  F.)  and  begins 
to  run  together  at  181°  C.   (357.8°  F.).    The  sal- 


icylate, Ci7H2803N,C6H4(0H)C00H,  prepared  by 
mixing  ether  solutions  of  the  base  and  of  sali- 
cylic acid,  and  recrystallizing  from  absolute  alco- 
hol and  ether,  melts  at  from  115°-116°  C.  (239°- 
240.8°  F.),  and  is  very  readily  soluble  in  water. 
The  hydrochloride  of  the  unstable  n-methyl-tinyl- 
diacetone-alkamine  is  a  colorless  crystalline  pow- 
der, freely  soluble  in  water,  to  which  Treutler 
and  Vossius  have  called  attention  as  a  powerful 
local  mydriatic.  From  two  to  three  drops  of  a 
2  per  cent,  solution  will  produce  in  from  twenty 
to  thirty  minutes  pronounced  mydriasis,  which 
disappears  after  two  or  three  hours  (seven  hours, 
Winselmann)  and  is  not  accompanied  by  pain  or 
other  unpleasant  secondary  effects.  There  is  no 
irritation  of  the  cornea,  or  local  anaesthesia,  and 
accommodation  is  said  to  be  less  affected  than 
with  the  mydriatics  in  common  use.  (Ther. 
Woch.,    1897;    Ber.   d.   Chem.    Ges.,  xxxi.    6U5.) 

Eupvrine.      Para-phenetidine-vanillin-ethyl-car- 
/OCaH6 
bonate.     CaH4<  /O.COOC2H5. 

\N=CH.C6H3< 

\0CH3 
This  substance  occurs  in  pale  greenish-yellow, 
tasteless  needles,  with  a  vanillin  odor,  melting  at 
87°  to  88°  C.  (188.6°-190.4°  F.),  sparingly  solu- 
ble in  water,  freely  so  in  alcohol,  ether,  and  chloro- 
form. It  forms  salts  by  combination  with  a  few 
acids.  It  has  been  brought  forward  by  Overlach 
(Cb.  I.  M.,  xxi.  1900)  as  an  antipyretic,  who  found 
that  half  an  ounce  of  it  causes  no  serious  symp- 
toms in  dogs.  He  claims  that  it  produces  a 
gradual  but  marked  fall  of  the  temperature,  ac- 
companied by  a  sense  of  euphoria  rather  than  of 
depression.  In  neuralgia  he  found  that  it  was 
without  influence.  Porges  has  confirmed  the  state- 
ments of  Overlach.  The  remedy  is  stated  to  be  of 
special  value  in  the  young  and  the  aged.  Dose, 
twenty   to    thirty   grains    (1.3-2.0   Gm.). 

Euquinine.      Quinine    Ethyl    Carbonic    Ether. 

C0<q'q2tj    >t  q  •      Euquinine    is   made   by    the 

action  of  chloro-carbonic  etlryl-ether  on  quinine. 
It  occurs  in  the  form  of  fine  needle-like  white  crys- 
tals, melts  at  95°  C.  (203°  F.).  is  scarcely  soluble 
in  water,  but  easily  so  in  alcohol,  ether,  and  chlo 
roform.  It  forms  crystalline  salts.  A  solution  in 
sulphuric  or  nitric  acid  fluoresces  with  a  blue 
color  like  quinine.  The  thalleioquin  reaction  of 
euquinine  is  the  same  as  that  of  quinine,  but  there 
is  no  herapathite  reaction.  The  euquinine  hydro- 
chloride dissolves  readily  in  water,  the  sulphate 
much  less  easily,  while  the  tannate  is  almost 
insoluble. 

It  has  been  alleged  that  it  is  possible  by  the  use 
of  euquinine  to  obtain  the  beneficial  effects  of 
quinine  without  unpleasant  accompaniments  of 
cerebral  congestion  and  irritation,  although  tin- 
nitus aurium  is  prodticed.  It  is  absorbed  rapidly, 
and  according  to  Panegrosso  and  Gammarelli  its 
elimination  by  the  kidneys  can  be  demonstrated 
within  half  an  hour  after  its  ingestion,  and  is  com- 
pleted in  about  forty-eight  hours.  It  has  been 
suggested,  but  not  demonstrated,  that  within  the 
body  it  is  decomposed,  quinine  being  re-formed 
from  it.  Euquinine  has  been  employed  with 
asserted  satisfactory  results  by  C.  von  Xoorden 
(Cb.  I.  M.,  1896)  in  pneumonia,  pleurisy,  and 
various  other  acute  diseases,  as  a  substitute  for 
quinine,  and  the  results  have  been  confirmed  by 
Goliner  (Allge.  Med.  Cmtral-Zeitunq,  1897)  and 
by  Overlach'  (D.  If.  Ztg.,  1897),  while,  follow- 
ing Panegrosso    (Gaz.  degli  ospedali,  Oct.    1897), 
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Euresol.—Fabiana. 


FAhi'  II. 


numerous  physicians  have  tried  it  in  malaria; 
A.  Celli  and  A.  Mori,  experimenting  in  the  Pon- 
tine marshes  and  other  malarial  districts  of 
Middle  Italy,  have  found  that  in  doses  of  ten 
grains  (0.G5  Gm.)  a  day  it  is  very  effective  in 
preventing  the  contraction  of  disease.  (Cb.  B., 
vol.  xxix.)  In  doses  of  twenty  to  thirty  grains 
(1.3-2.0  Gm.)  it  has  been  found  effective  in 
intermittent  fevers.  As  a  tonic  Overlach  found 
it  useful  in  small  doses  in  chlorosis  and  anosmia, 
and  this  has  been  confirmed  by  other  observers. 
Von  Noorden,  Castle,  Xiedermayer,  and  others 
commend  it  in  whooping  cough.  It  is  so  far 
tasteless  that  it  may  be  administered  in  milk 
or  syrup  and  is  usually  very  well  borne  by  the 
stomach,  so  that  it  is  especially  useful  in  the 
treatment  of  children.  The  necessary  doses  are 
larger  than  those  of  quinine;  in  ordinary  acute 
diseases  thirty  grains  (2  Gm.)  may  be  given 
daily:  in  malaria  forty  grains   (2.G  (Jin.). 

Euresol  is  monoacctyl  rexorcinol,  ("eH^OHl 
OCO€Hs>  A  viscid  honev-like  liquid,  boiling 
at  288*  C.  (.r»41.4°  P.).  It  It  made  by  heating 
resorcinol   with  glacial  acetic  acid. 

Eurobin. — Trtacetyl   chrysarobin   is  used   as  a 
substitute  for  chrysarobin;    it  is  soluble  in  chloro 
fmni.  acetone,  anil  ether,  Insoluble  in  water. 
a, hin.   the   let  meet  yl   derivative,   is   similarly   used. 

Europhen.     Di-itobutyl-ortho-oretol-iodtmt 

(pH1'  }('«1Ia())  HI.— Thll  is  a  y.-llow  amorphous 

er,  of  a  ■pacific  aromatic  odor,  which  bai 
,<l  ;i»  a  ■ubstitute  for  iodoform,     it   is  as- 
ii..i  thai  it  is  fire  time*  tighter  than  Iodoform, 

:iml  Can   !><•   used    in   much   UVTgei    bulk;     that    it    kl 

equally  efficacioua  with  iodoform;    also  that  it  i* 

(decomposed    more    slowly    than    iodoform,    and    is, 

therefore,  leoa  poiaououa.  (Sec  Ph.  Ztn,  July, 
1891;    alao   Th.   M.,  duly.    1801.)      Burophea    i- 

made   by    the  action    of    iodine    upon    isobuty  lot  t  ho 

ereso]  in  alkaline  solution.  It  occurs  as  a  fine, 
soft,  amorphoua  powder,  light  yellow,  tasteless, 
and  having  but  ■  faint  odor.  It  is  soluble  in 
ether,  eenloroform,  collodion,  alcohol,  and 
«.ils;  insoluble  in  water  and  glycerin;  melting  at 
lin    t.  1 2  [ta  solution  undergoes  deeom* 

position  when  exposed  to  light  or  heat. 

Europhen  contains  about  2s. l  per  cent,  of  iodine, 
which  element  is  --lowly  liberated  from  its  aloo 
holic  and  ethereal   solutions.     It   is  incompatible 

with     metallic    oxides    .iinl     mercurial     salts,    and 

undergoes  slight  change  in  the  presence  of  organic 
matter.     Taken  internally  it  is  said  to  pas-  out 

in  great   part    from  the  alimentary  canal   with   the 

feces  unchanged,  though  some  absorption  takes 
place,  it  i>  asserted  that  it  i-  non-toxic,  two  or 
three  drachms  (7.7-11.6  Gm.)  haying  been  given 
to  do^-  and  fifteen  grains  (1  Gm.)  to  human  bc- 
ings  without  effect.  As  a  microbicide  it  is  af- 
firmed to  be  about  equivalent  to  iodoform.  (Revue 
MM.  dt    VEst,  Feb.   1892.) 

It  has  been  used  by  a  number  of  clinicians  with 
asserted  good  results  as  a  local  application  in 
chancres,  syphilitic  ulcers,  burns,  psoriasis,  ec- 
eema,  lupus,  and  various  skin  diseases.  It  is 
usually  applied  in  an  ointment  varying  in 
strength,  according  to  the  individual  cases,  from 
1  to  10  per  cent.  It  has  also  been  employed  in 
rhinitis,  laryngeal  tuberculosis,  and  other  inflam- 
matory disorders  of  the  preliminary  air-passages. 
Internally  it  has  been  used,  especially  hypoder- 
mically,  dissolved  in  oil.  in  constitutional  syphilis, 
with  not  verv  encouraging  results.  Dose,  one-half 
to  one  and  one-half  grains   (0.032-0.096  Gm.). 


Under  the  name  of  europhen-aristol  a  mixture 
of  europhen  and  aristol  has  been  marketed. 

Eurybin. — A  glucoside  obtained  from  a  New 
Zealand  plant,  Eurybia  moschala.  (Merck's  Be- 
nefit,  185)3,   12.) 

Evodia. — Several  species  of  this  rutaceous  genus 
are  stated  to  have  medicinal  properties.  E.  feb- 
rifuga  of  Brazil  is  astringent  and  tonic,  E.  glauca 
of  Japan  contains  berberine,  while  E.  longifolut 
of  the  Feejee  Islands  is  used  to  prevent  abortion. 

Exalgine.  Alethylacetanilide.  C6H6N(Cli3) 
(  OCHj  or  C9H11NO. — This  substance,  which  was 
discovered  by  Brigonnet,  is  one  of  the  three  iso- 
meric  methyl  derivatives  of  acetanilide  (C.  K.  A. 
8  .  eviii.  571).  and  is  made  by  warming  together 
monomethylaniline  and  acetylchloride.  It  occurs 
in  needles,  or  in  long  tablet-like  crystals,  accord- 
ing as  it  is  obtained  by  crystallisation  or  from  the 
after  fusion.  It  is  sparingly  soluble  in  cold 
water,  quite  soluble  in  hot  water,  and  readily  solu- 
ble in  very  dilute  alcohol,  or  in  water  to  which 
a  small  amount  of  alcohol  has  been  added;  it 
fuses  at  101°  C,  and  boils  between  240°  and  250° 
('.  without  decomposition.  The  hot  aqueous  solu- 
tion is  tsdd  by  I'pton  to  retain  most  of  its  exalgine 
on  cooling. 

• 'i  ding   to    Brigonnet,    hypodermic    injections 

llgine   produce   In   the   lower  animals   violent 

epileptiform   convulsions,   profuse  salivation,  cya- 

liosi-.    disturbance   of    breathing,    fall    of   tempera 

and    alteration   of   the   blood,    which    becomM 

daik    prune  colored   and   contains  an   abundance   of 

methjemoglobin.  The  muscles  at  the  seat  of  the 
injection  an  said  to  be  locally  paralysed,  and 
although  small  doses  increase  slightly  the  blood 
preaeura,  after  the   toxic  dose   the   pressure  iud 

denh  falls.  The  urine  dens  not  become  albu- 
minous  or  bloody.  \\  hen  given  to  man  in  full, 
BOB  poiaOBOUl  doses,  it  produces  some  slight  am 
blyopia.  vertigo  accompanied  in  some  patients  by 
vomiting,  tinnitus  auriuin,  headache,  drowsiness, 
ami     vasomotor    disturbances,    such    as    sweating. 

After  large  doses,  cyanosis  is  pronounced,  but  no 

eruption  upon  the  surface  of  the  skin  seems  as 
yet      to     have     been      noticed.  After      tovic     doses 

dyspneaa,    cyanosis,    dilated    pupils,    paresis,    heart 

failure  and  convulsions  have  been  noted,  but  no 

fatal   result   has  been   recorded;    in   a  boy   fourteen 
yearn   old    two    dooes   of    3    grains    each    produced 
alarming   symptoms. 

Therapeutically,  exalgine  seem-  to  be  an  antipy- 

letic,  but  it  has  been  used  almost  exclusively  as  an 

analgesic  and  antispasmodic.     According  to  Mon- 

eorvo,  it  is  very  well  borne  in  children;  he  has 
used  it  extensively  in  chorea,  polyuria,  and  for 
the  relief  of  pain.  He  believer  that  its  analgesic 
effect  is  at  least  five  times  as  strong  as  that  of 
antipyritte;  his  dose,  to  a  child  five  years  old, 
is  one  and  a  half  grains  (0.006  Gm.).  Dote,  for 
an  adult,  three  to  five  grains  (0.2  to  0.32  6m.), 
not  more  than  twelve  grains  to  be  given  in  twenty- 
four   hours. 

Fabiana.  Fubiana  imbricata,  Buiz  and  Fa  von. 
Pichi,  (Fain.  Solanaeeas.) — This  is  a  shrub  grow* 
ing  in  Chili  and  the  Argentine  Bepublic,  attaining 
the  height  of  about  six  feet.  The  appearance  of 
the  plant  is  almost  that  of  a  conifer,  but  it  has 
white  flowers.  The  wood  is  uniformly  yellowish, 
hard,  heavy,  and  very  fine  grained.  The  thin  bark 
is  light  gray,  minutely  roughened  by  small,  sharp, 
longitudinal  ridges,  and  minute  gland-like  protu- 
berances, which  exhibit  under  the  lens  a  peculiar 
resinous  lustre.  For  microscopic  structure,  see 
Proc.  A.  Ph.  A.,  1889. 


PART  II. 


Fanghi  di  Sclofani. — Ferric  Benzoate. 
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A.  B.  Lyons  first  obtained  a  fluorescent  body 
resembling  sesculin,  a  neutral  crystalline  principle, 
some  volatile  oil,  resin,  and  apparently  traces  of 
an  alkaloid.  (A.  J.  P.,  1886,  Go.)  Henry  Trimble 
and  J.  M.  Schroeter  (A.  J.  P.,  1889,  407)  consid- 
ered the  crystalline  principle  to  be  a  resin,  and 
gave  it  the  formula  (Ci8H3i02)x.  II.  Kunz- 
Krause  (A.  J.  P.,  1900,  p.  80)  more  recently 
made  a  full  study  of  pichi  and  found  a  tannin 
which  he  named  fabiana-tannoid,  a  fluorescent 
Bubstance  proven  to  be  chrysatropic  acid  (ft-methyl 
asouletin),  C9H6(CH3)04,  while  no  alkaloids  are 

? resent,  the  sole  basic  principle  being  choline. 
he  volatile  oil  he  names  fabianol  and  gives  it 
the  formula  C64H90O3.  The  resin  he  calls  fabiana- 
resin  and  gives  to  it  the  formula  (Ci8H3oOa)3. 
The  resin  appears  in  microscopical  crystals,  melt- 
ing at  280°  C.  The  tannin  proved  to  be  like 
caffetannic  acid,  which  Kunz-Krause  had  pre- 
viously shown  to  be  glycosyl-dioxycinnamic  acid. 

Pichi  appears  to  be  a  terebinthimite  diuretic,  to 
which  also  are  attributed  tonic  and  cholagogue 
properties.  It  has  been  used  to  a  considerable 
extent  in  the  treatment  of  acute  and  chronic  vesi- 
cal catarrh,  giving  especially  favorable  results  in 
cases  in  which  the  urinary  irritation  is  kept  up 
by  gravel.  It  is  said  even  to  calm  the  irritability 
and  aid  in  the  expulsion  of  renal,  urethral,  or 
cystic  calculi.  It  has  been  further  recommended 
in  the  treatment  of  jaundice  and  dyspepsia,  with 
lack  of  biliary  secretion.  It  is  somewhat  irri- 
tating, and  is  usually  said  to  be  contra-indicated 
by  the  existence  of  organic  disease  of  the  kidneys; 
but  cases  have  been  reported  in  which  renal  hem- 
orrhage connected  with  Bright's  disease  has  been 
greatly  benefited  by  the  remedy.  It  has  also  been 
employed  in  gonorrhoea  and  in  gonorrhceal  pros- 
tatitis. The  solid  extract  may  be  used  in  the  dose 
of  from  two  to  ten  grains  (0.13-0.65  Gm.)  ;  the 
fluidextract,  in  the  dose  of  from  ten  to  forty 
minims  (0.6-2.5  Cc).  It  is  probable  that  the 
resinoid  precipitate,  made  from  a  strong  tincture 
by  means  of  water,  would  be  the  best  preparation 
of  the  drug.  The  fluidextract  does  not  mix  with 
water  unless  the  solution  be  made  alkaline.  It 
may  be  administered  in  capsules. 

Fanghi  di  Sclofani. — This  is  a  light  yellowish 
fine  powder  of  volcanic  origin,  consisting  chiefly 
oi  sulphur  and  small  quantities  of  iron,  man- 
ganese, calcium,  etc.,  the  sulphur  being  in  an 
exceedingly  fine  powder.  It  is  highly  praised  by 
Otto  v.  Fleischl  as  a  remedy  in  acne  rosacea.  Two 
or  three  grains  (0.13  or  0.2  Gm.)  of  the  powder 
are  mixed  with  a  teaspoonful  (4  Cc. )  of  water 
and  the  opaque  mixture  applied  with  the  finger 
on  going  to  bed  and  allowed  to  dry  on  the  part. 

Ferissol. — This  is  a  substance  said  to  be  de- 
rived from  cinnamic  acid  and  guaiacol  which 
occurs  as  a  very  soluble  powder  and  has  been  used 
in  tuberculous  diseases  intermuseularly  in  10  per 
cent,  solutions,  fifteen  minims  (0.9  Cc. )  per  dose, 
increased  to  forty-five  minims  (2.8  Cc. ).  The  in- 
ternal dose  is  fifteen  grains    (1  Gm.). 

Ferralbumose. — This  is  made  by  treating  finely 
cut  meat,  freed  from  fat,  with  an  artificial  gastric 
juice,  freeing  the  solution  from  albumin,  neu- 
tralizing it  with  sodium  carbonate,  filtering  and 
evaporating  to  dryness,  in  vacuo.  A  10  per  cent, 
solution  of  this  albumose  is  precipitated  by  the 
addition  of  a  10  per  cent,  solution  of  ferric  chloride 
and  the  precipitate  dried,  powdered  and  sifted. 

Ferratin. — This  is  a  light  brown  powder  con- 
taining from  6  to  8  per  cent,  of  iron  in  a  form 
soluble  in  alkaline  liquids.     It  is  an  albuminous 


compound,  originally  prepared  by  Schmiedeberg 
from  the  liver  of  the  hog,  and  believed  to  be  the 
natural  compound  of  iron  as  it  exists  in  the  sys- 
tem, and  therefore  of  especial  value  in  thera- 
peutics. It  is  now  made  by  the  reaction  of  the 
albumin  with  a  double  tartrate  of  iron  and  an 
alkali.  It  is  almost  insoluble  in  water,  soluble  in 
alkalies,  and  contains  7  per  cent,  of  iron  in  organic 
compounds.  A  solution  of  ferratin  has  also  been 
put  upon  the  market  under  the  name  of  ferraiose. 

Ferratin  may  be  given  in  doses  of  from  three  to 
five  grains  (0.2-0.32  Gm. )  three  times  a  day.  It 
appears  to  be  capable  of  acting  as  a  chalybeate, 
but  there  is  no  sufficient  reason  for  believing  it  to 
be  superior  to  the  older  preparations  of  iron. 

Ferratogen.  Ferric  Nucleine. — This  substance 
is  obtained  by  the  cultivation  of  yeast  on  a  ferru- 
ginous nutritive  medium  and  subsequently  ex- 
tracted. It  occurs  as  a  grayish-wJiite  or  yellow 
powder,  insoluble  in  water  and  gastric  juice,  but 
believed  to  be  dissolved  by  pancreatic  fluid.  It 
has  been  recommended  by  Cloetta  in  chlorosis 
when  the  stomach  is  delicate.  Dose,  five  to  ten 
grains   (0.32-0.65  Gm.). 

Ferric  Albuminate.  Ferri  Albuminas. — This 
preparation  has  come  into  some  prominence,  more 
particularly  in  Europe,  on  account  of  its  asserted 
advantages  over  various  other  compounds  of  iron, 
Dtimarquay,  Chrisnard,  and  others  recommending 
its  employment  in  chlorosis  and  anosmia,  as  being 
very  readily  absorbed.  Friese,  Kobligk,  Bern- 
beck,  Biel,  Holdermann,  Nierck,  Donitz,  and  Hager 
have  each  proposed  methods  for  preparing  either 
the  solution  or  dry  salt.  C.  L.  Diehl,  however, 
after  a  careful  review  of  the  processes  of  these 
investigators,  offers  the  following:  4  troyounces 
of  white  of  eggs  are  diluted  with  8  fluidounces 
of  water;  65  minims  of  official  solution  of  fer- 
ric chloride  diluted  with  4  fluidounces  of  water 
are  added,  and  the  solution  filtered.  The  filtrate 
is  now  mixed  with  10  fluidounces  of  a  saturated 
solution  of  sodium  chloride,  the  precipitate  col- 
lected on  a  wet  muslin  strainer,  washed  with  a 
mixture  of  1  volume  of  the  saturated  solution  of 
sodium  chloride  and  3  volumes  of  water,  until  the 
washings  give  but  a  faint  reaction  for  iron.  The 
washed  ferric  albuminate  is,  after  draining,  pow- 
erfully pressed  to  get  it  as  dry  as  possible,  and 
then  exposed  to  a  dry  atmosphere,  and  finally 
powdered.  This  salt  contains  the  equivalent  of  5 
per  cent,  of  ferric  oxide,  or  10  per  cent,  of  ferric 
chloride.  For  other  processes,  see  A.  J.  P.,  1880, 
177.  As  thus  obtained,  ferric  albuminate  is  a 
cinnamon-brown  powder,  having  a  slight  taste  of 
common  salt  (due  to  the  presence  of  a  small  quan- 
tity), soluble  in  water,  particularly  if  slightly 
acidulated  with  hydrochloric  acid.  It  is  best 
administered  in  doses  of  from  twenty  to  thirty 
grains  (1.3-2.0  Gm.)  in  simple  aqueous  solution, 
which  should  be  freshly  prepared.  It  may  also  be 
given  in  the  form  of  a  pill,  either  alone  or  com- 
bined with  strychnine,  quinine,  etc.  For  method 
of  preparing  iron  and  potassium  albuminate,  and 
iron  and  sodium  albuminate,  see  16th  ed.  U.  S.  D. 

Ferric  Arsenio-Citrate  (Ammoniated). — This 
compound  under  the  name  of  Ferr-Arsenio-Citras 
Ammoniatus  has  been  highly  commended  by  Val- 
rassori  and  Peroni  (see  M.  R.,  1900)  for  the  hypo- 
dermic treatment  of  malaria,  especially  in  chil- 
dren. It  is  given  in  doses  of  three-fifths  of  a 
grain  (0.036  Gm.)  in  sterilized  water,  injected  at 
intervals  of  two  or  three  days. 

Ferric  Benzoate.  Ferri  Benzoas.  Ferrum 
Benzoicum.    Eisenbenzoat,    Ferribenzoat,    G.      Fes 
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(C7H602)s(0H)3  +  6H2O.— This  is  made  by  pre- 
cipitating a  solution  of  ammonium  benzoate  with  a 
diluted  solution  of  ferric  chloride.  The  precipitate, 
after  being  washed,  is  dried  at  a  temperature  not 
above  30°  C.  (86°  F.),  protected  from  light.  A 
brownish-red,  odorless,  tasteless,  powder  insoluble 
in  water.  When  freshly  prepared  it  is  soluble  in 
cod  liver  oil. 

Ferric  Glycerophosphate.  Fern  Glycerophos- 
phas.  Ferrum  Glycerinophosphoricum.  Iron  Glyc- 
erophosphate. Glycerinphosphorsaures  Eisen,  G. 
Fes[C»Hs(0H)aP04]3.— This  is  made  bydissolving 
freshly  precipitated  ferric  hydroxide  in  glycero- 
phosphoric  acid,  evaporating  the  solution  in  vacuo 
and  scaling  it  upon  glass  plates.  It  is  in  the 
form  of  yellow  scales,  soluble  in  water  and  dilated 
alcohol.  The  salt  is  used  as  a  tonic  and  nervine  in 
doses  of  from  five  to  ten  grains  (0.32  to  0.65  Gm.). 
Ferric  Iodate.  Ferri  Iodas.  Basic  Ferric 
Iodate.  2Fe2  ( IOs )  6Fea03.24HsO.  —  This      has 

been  proposed  as  a  substitute  for  the  iodide  by 
Cameron.  (Dublin  Q.  J.,  1869,  354.)  It  is  pre- 
pared by  precipitating  five  fluidrachms  of  the 
Btrong  solution  of  iron  perchloride  (B.  Ph.)  in 
four  fluidounces  of  water  with  a  solution  of  one 
ounce  of  potassium  iodate  in  ten  ounces  of  water. 
It  is  said  to  be  nearly  tasteless,  and  not  to  injure 
the  teeth.  Dose,  from  two  to  five  grains  (0.13- 
0.32  Gm.). 

Ferric  Oxide,  Magnetic.  Ferri  Oxidum  Mag- 
neticum.  Magnetio  Iron  Oxide.  Martial  Ethiops. 
Ferrum  Oxydatum  Magncticum.  Oxydum  Fer- 
roto-Ferricum.  Mack  Iron  Oxide.  Oxyde  de  Fer 
noir  [magnitique) ,  Omjfdt  ferroto-fmriqut,  Fr. 
Magnetcisen,  Fisenoxyd-Oxydul ,  G. 

"Take  of  Solution  of  Persulphate  of  Iron  fire 
and  a  half  fluid  ounces  [Imperial  measure]  ;  Sul- 
phate of  Iron  tiro  ounces  |  avoirdupois  ]  ;  Solution 
of  Soda  four  pints  [Imp,  mess.];  Distilled  Water 
a  sufficiency.  Dissolve  Mm  Sulphate  of  Iron  in 
two  pints  [Imp.  meas.]  of  the  Water,  and  add  to 
it  the  Solution  of  Persulphate  of  Iron,  then  mix 
this  with  the  Solution  of  Soda,  stirring  them 
well  together.  Boil  the  mixture,  let  it  stand  for 
two  hours,  stirring  it  occasionally,  then  put  it  on 
a  calico  filter,  and,  when  the  liquid  has  drained 
away,  wash  the  precipitate  with  Distilled  Water, 
until  what  passes  throuph  the  filter  ceases  to  give 
a  precipitate  with  chloride  of  barium.  Lastly,  dry 
the  precipita  at  a  temperature  not  exceeding 
120°>     Br.  1867. 

Though  the  object  of  this  formula  is  the  same 
as  that  of  the  Br.  Pharmacopoeia  of  1864,  the  pro- 
ceeding is  different.  The  point  aimed  at  is  to 
get  an  iron  oxide  containing  one  molecule  of 
ferrous  oxide  and  one  of  ferric  oxide. 

Properties. — The  artificial  magnetic  iron  oxide 
is  a  brownish-black  powder,  without  taste,  and 
strongly  magnetic.  According  to  the  former  Br. 
Pharmacopoeia,  it  consists  of  a  3-4  iron  oxide, 
Fe304,  with  about  20  per  cent,  of  water  of  hydra- 
tion, and  a  portion  of  iron  peroxide  (sesquioxide). 
It  dissolves  without  effervescence  in  hydrochloric 
acid  diluted  with  half  its  bulk  of  water,  and  the 
solution  gives  a  blue  precipitate  both  with  the 
potassium  ferrocyanide  and  the  potassium  ferri- 
cyanide,  showing  the  presence  of  ferrous  and  ferric 
oxide.  Dose,  from  five  to  twenty  grains  (0.32- 
1.3  Gm.). 

Scales  of  iron  {ferri  squamae)  were  formerly 
official  with  the  Dublin  College  under  the  name  of 
black  oxide.  They  were  prepared  from  the  scales 
found  at  the  blacksmith's  anvil,  by  washing  them 
with  water,  separating  them  from  impurities  by 


means  of  a  magnet,  and  reducing  them  to  a  fine 
powder.  They  are  of  variable  composition,  being 
mixtures  of  the  two  oxides  of  iron  with  metallio 
iron. 

Ferric  Saccharate.  Saccharate  de  Fer,  Sac- 
charure  d'Oxyde  de  Fer  soluble,  Fr.  Eisenzucker, 
Losliches  Eisenoxyd,  G. — The  Ferrum  Oxydatum 
Saccharatum  of  the  German  Pharmacopoeia  is  of 
importance  as  an  antidote  to  arsenic.  The  process 
is  as  follows:  Dilute  30  parts  of  solution  of  ferric 
chloride  with  150  parts  of  water;  add  to  this, 
little  by  little,  a  solution  of  26  parts  of  crystal- 
lized sodium  carbonate  in  150  parts  of  water; 
wash  the  precipitate  thoroughly  with  distilled 
water  on  a  muslin  strainer  and  press  out  the 
excess  of  water;  add  5  parts  of  sugar  and  15 
parts  of  solution  of  sodium  hydroxide,  U.  S.  P. 
(8th  Rev.)  ;  heat  on  a  water  bath  until  a  clear 
solution  is  obtained.  This  is  evaporated  to  dry- 
ness and  enough  sugar  added  to  make  100  parts. 
(See  Arseni  Trioxidum,  p.  197  ;   A.  J.  P.,  xlvi.  559.) 

Ferric  Salicylate.  Ferri  Salicylas.  Ferrum 
Salicylicum.  Ferrisalicylat,  G. — Made  by  adding 
sodium  salicylate  to  a  concentrated  solution  of 
ferric  chloride.  The  violet  colored  precipitate, 
when  washed  and  dried  forms  a  brown  mass  or 
powder  insoluble  in  water.  It  is  sometimes  used 
as  a  tonic  and  antirheumatic  in  doses  of  from 
three  to  ten  grains   (0.2  to  0.65  Gm.). 

Ferric  Succinate.  Ferri  Succinas.  Succinate 
of  Iran. — The  precipitate  obtained  by  adding  ferric 
chloride  to  a  solution  of  a  succinate  is  a  basic 
tialt  (('4ll404)2Fe3(OH)2.  This  is  yellowish  in 
color,  becoming  darker  on  standing.  Ferric  suc- 
cinate has  been  introduced  as  a  remedy  for  jaun- 
dice resulting  from  obstruction  of  the  biliary 
duct  :  also  as  a  chalybeate.  Dose,  five  grains 
(0.31  Dm.). 

Ferric  Tannate.  Ferri  Tannas. — This  salt  is 
prepured  by  dissolving  44  parts  of  precipitated 
ferric  subcarhonate,  moderately  dried,  in  a  boiling 
solution  of  9  parts  of  pure  tannic  acid,  1 
rating  the  solution  at  the  temperature  of  no°  0. 
(170°  P.),  in  a  porcelain  veuel,  until  it  becomes 
thick,  pouring  it  out  on  a  glass  or  porcelain  plate, 
and  drying  it  with  a  gentle  heat.  As  thus  obtained, 
ferric  tannate  is  in  fiat  pieces,  of  a  crimson  color, 
without  ta6te,  and  insoluble  in  water.  It  is  not 
a  definite  chemical  compound.  It  acts  as  an  as- 
tringent and  tonic,  and  may  be  given  in  chloro- 
sis. Ink  is  an  aqueous  solution  of  the  ferric  gallo- 
tannate,  and  probably  possesses  similar  medicinal 
properties.  It  is  a  popular  application  for  ring- 
uorm.  Dose  of  ferric  tannate,  from  eight  to  thirty 
grains   (0.5-2.0  Gm.),  in  the  course  of  the  day. 

Ferric  Valerate.  Ferri  Valerianae.  V.  S. 
1890.  Ferric  Valerianate.  Fe  ( C6H902 )  3.—"  Ferric 
Valerianate  should  be  kept  in  small,  well-stop- 
pered bottles,  in  a  cool  and  dark  place."  U.  S. 
1890. 

This  preparation,  which  was  official  in  the  old 
Dublin  Pharmacopoeia,  was  introduced  into  the 
United  States  Pharmacopoeia,  but  was  dismissed 
from  the  8th  Revision.  It  is  rarely  used,  because 
of  its  insolubility.  It  may  be  made  by  precipi- 
tating a  diluted  solution  of  ferric  sulphate  with  a 
solution  of  sodium  valerate,  and  collecting  and 
washing  the  precipitate. 

It  was  officially  described  as  "  a  dark  brick-red, 
amorphous  powder  of  somewhat  varying  chemical 
composition,  having  the  odor  of  valerianic  acid,  and 
a  mildly  styptic  taste;  permanent  in  dry  air.  In- 
soluble in  cold  water,  but  readily  soluble  in  alcohol. 
Boiling  water  decomposes  it,  setting  free  the  vale- 
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rianic  acid,  and  leaving  ferric  hydrate.  When 
slowly  heated,  the  salt  parts  with  its  acid,  with- 
out fusing,  but,  when  rapidly  heated,  it  fuses 
and  gives  off  inflammable  vapors  having  the  odor 
of  butyric  acid,  and,  on  complete  ignition,  leaves 
a  residue  of  ferric  oxide.  The  stronger  acids 
decompose  the  salt  with  the  liberation  of  valeri- 
anic acid.  If  0.56  (0.5588)  Gm.  of  the  salt  be 
dissolved  in  a  glass-stoppered  bottle  (having  a 
capacity  of  about  100  Cc.)  in  2  Cc.  of  hydro- 
chloric acid  and  15  Cc.  of  water,  and  after  the 
addition  of  1  Gm.  of  potassium  iodide  the  mix- 
ture be  kept  for  half  an  hour  at  a  temperature 
of  40°  C.  (104°  F.),  then  cooled  and  mixed  with 
a  few  drops  of  starch  test-solution,  it  should 
require  not  less  than  15  nor  more  than  20  Cc. 
of  decinormal  sodium  hyposulphite  volumetric 
solution  to  discharge  the  blue  or  greenish  color 
of  the  liquid  (each  Cc.  of  the  volumetric  solution 
indicating  1  per  cent,  of  metallic  iron)."  V.  8. 
1890. 

Uses. — Ferric  valerate  is  a  chalybeate  tonic, 
which  has  been  especially  used  by  some  practition- 
ers in  ancemia  associated  with  nervous  exhaustion 
and  hysteroidal  states.  It  has  also  been  alleged 
to  have  almost  specific  properties  in  diabetes  in- 
sipidus. Dose,  from  two  to  five  grains  (0.13  to 
0.32  Gm.). 

Ferripyrine.  Ferropyrine. — This  compound  is 
prepared  by  adding  5  parts  of  crystallized  ferric 
chloride,  dissolved  in  10  parts  of  96  per  cent, 
alcohol,  to  a  solution  of  5  parts  of  antipyrine  in 
10  parts  of  alcohol  and  50  parts  of  ether.  It  is 
in  the  form  of  a  fine,  orange-red  powder,  contain- 
ing about  64  parts  of  antipyrine  and  36  parts  of 
anhydrous  ferric  chloride.  Soluble  in  5  parts  of 
water  at  15°  C,  less  soluble  (9  parts)  in  boiling 
water,  very  soluble  in  alcohol  but  insoluble  in 
ether.  Alkalies  or  alkaline  carbonates  added  to  an 
aqueous  solution  precipitate  ferric  hydroxide.  It 
combines  the  properties  of  both  antipyrine  and 
ferric  chloride  and  is  given  in  ancemic  conditions 
accompanied  by  headache.  It  has  been  used  in 
chlorosis  as  a  chalybeate;  is  strongly  astringent, 
and  affirmed  to  be  often  useful  in  chronic  diar- 
rhoeas. In  strong  solution  (1  to  5)  it  is  said  to 
be  a  powerful  non-irritant  styptic.  Dose,  from 
three  to  six  grains   (0.2  to  0.4  Gm.). 

Ferrosol. — A  double  saccharate  of  ferrous  oxide 
and  sodium  chloride.  It  contains  0.77  per  cent, 
of  iron,  and  is  employed  in  ancemia  and  chlorosis. 

Ferrostyptin. — A.  Eichengrtin  has  introduced 
this  antiseptic  haemostatic.  It  is  a  double  salt 
of  hexamethylene-tetramine  hydrochloride  and 
ferric  chloride  and  forms  dark  yellow  crystals, 
soluble  in  water.  Its  solution  is  coagulated  by 
heat.    Dose,  five  to  eight  grains  (0.3-0.5  Gm.). 

Ferrous  Bromide.  Ferri  Bromidum.  Ferrum 
Bromatum.  Bromure  ferreux,  Bromure  de  fer,  Fr. 
Eisenbromid,  Ferrobromid,  G.  FeBra. — This  bro- 
mide is  obtained  by  heating  gently,  in  thirty  parts 
of  water,  two  parts  of  bromine  and  one  of  iron 
filings.  When  the  liquid  has  become  greenish,  it  is 
filtered  and  evaporated  to  dryness  in  an  iron  ves- 
sel, and  the  dry  mass,  again  dissolved  and  evapo- 
rated to  dryness,  furnishes  the  bromide.  Ferrous 
bromide  is  a  yellowish,  deliquescent  salt,  very  sol- 
uble, and  extremely  styptic.  For  medicinal  em- 
ployment it  should  be  in  aqueous  solution,  pro- 
tected by  sugar.  Dillwyn  Parrish  has  proposed  the 
following  formula.  Take  of  bromine  two  hundred 
grains;  iron  filings  eighty-five  grains;  distilled 
water  four  and  a  half  fluidounces;  sugar  three 
ounces.     Make  a  solution  in  the  manner  directed 
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for  preparing  solution  of  ferrous  iodide.  (See 
Ferrous  Iodide.)  For  other  formulas,  see  P.  J., 
3d  ser.,  v.  67,  162.  This  solution  has  been  used 
with  alleged  success  as  an  alterative  tonic  in 
chorea,  and  in  various  scrofulous  and  erysipela- 
tous affections.  (See  16th  ed.  U.  8.  D.)  The  dose 
of  ferrous  bromide  is  from  one  to  three  grains 
(0.065-0.2  Gin.),  three  times  a  day,  gradually 
increased  until  its  effects  are  manifested. 

Ferrous  Iodide.  Ferri  Iodidum.  Iodide  of 
Iron.  Iodure  de  Fer,  Fr.  Ferrum  Jodatum. 
Eisenjodiir,  Jodeisen,  G. 

"  Take  of  Fine  Iron  Wire  one  ounce  and  a  half 
[avoirdupois] ;  Iodine  three  ounces  [avoir.] ;  Dis- 
tilled Water  fifteen  fluid  ounces.  Put  the  Iodine, 
Iron,  and  twelve  [fluid]  ounces  of  the  Water  into 
a  flask,  and,  having  heated  the  mixture  gently  for 
about  ten  minutes,  raise  the  heat  and  boil  until 
the  froth  becomes  white.  Pass  the  solution  as 
quickly  as  possible  through  a  wetted  calico  filter 
into  a  dish  of  polished  iron,  washing  the  filter 
with  the  remainder  of  the  Water,  and  boil  down 
until  a  drop  of  the  solution  taken  out  on  the  end 
of  an  iron  wire  solidifies  on  cooling.  The  liquid 
should  now  be  poured  out  on  a  porcelain  dish,  and, 
as  soon  as  it  has  solidified,  should  be  broken  into 
fragments,  and  enclosed  in  a  well-stoppered  bottle." 
Br.  1867.1 

The  solid  ferrous  iodide  in  its  unprotected  state 
is  omitted  in  the  present  editions  of  the  U.  S.  and 
Br.  Pharmacopoeias.  The  former  directs  it  in 
pills  and  syrup  prepared  immediately  from  the 
materials.  The  iodide  is  extremely  liable  to  spon- 
taneous  change. 

In  the  Br.  process  of  1867,  which  is  a  modifica- 
tion of  that  of  the  old  Dublin  Pharmacopoeia,  iron 
is  made  to  unite  with  iodine  by  the  intervention 
of  water,  and  the  combination  takes  place  readily 
and  quickly.  The  liquid  at  first  is  red  or  orange 
colored,  from  the  circumstance  that  all  the  iodine 
has  not  united  with  the  iron;  but,  after  the  appli- 
cation of  heat,  it  becomes  fully  saturated  and 
limpid,  and  assumes  a  greenish  color.  It  is  now  a 
solution  of  ferrous  iodide,  and  yields  the  solid 
salt  by  evaporation.  The  proportion  of  the  iron 
taken  is  half  the  weight  of  the  iodine.  Fine  iron 
wire,  recently  cleaned,  is  directed  on  account  of 
its  purity;  but  iron  filings  dissolve  more  readily, 
and,  if  carefully  selected,  will  be  sufficiently  pure. 
It  is  exceedingly  difficult  to  obtain  the  salt  in  the 
solid  state  perfectly  pure,  so  great  is  the  prone- 
ness  of  its  solution  to  absorb  oxygen,  whereby 
the  iodide  becomes,  in  part,  converted  into  ses- 
quioxide.  This  change  is  prevented  to  a  certain 
extent  by  evaporating  in  an  iron  vessel. 

T.  and  H.  Smith  of  Edinburgh,  recommend 
the  following  improved  process,  which  more  effect- 
ually excludes  atmospheric  air.  Boil,  in  a  Flor- 
ence flask,  six  drachms  of  pure  iron  filings  with 
two  ounces  and  a  quarter  of  iodine,  in  four  and 
a  half  ounces  of  distilled  water,  until  the  liquid 
loses  its  dark  color.  Then  filter  the  liquid  rapidly 
into  another  flask,  and  evaporate  it,  at  a  boil- 
ing heat,  until  its  green  shade  passes  into  black. 


1  Tasteless  Iron  Iodide  is  prepared  in  the  following 
manner :  12G.3  grains  of  iodine  are  combined  with 
iron  in  the  usual  way  to  obtain  the  solution  of  ferrous 
iodide ;  this  is  filtered  and  63  grains  of  iodine  are 
dissolved  in  it ;  a  solution  of  201  grains  of  citric 
acid  is  exactly  saturated  with  potassium  hydroxide  and 
then  added  to  the  first  solution.  When  the  apple-green 
color  has  been  developed,  the  solution  is  evaporated, 
with  gentle  stirring,  to  dryness,  when  cauliflower-like 
masses  of  acicular  crystals  will  be  obtained.  These 
are  stable  except   In   direct   sunlight. 
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After  this  period,  the  heat  is  kept  up  as  long 
as  the  evaporation  of  moisture  continues,  which 
may  be  ascertained  by  its  condensation  on  a 
cold  piece  of  glass,  placed,  from  time  to  time, 
over  the  mouth  of  the  flask.  When  this  ceases, 
the  flask  contains  pure,  anhydrous,  spongy  fer- 
rous iodide,  which,  when  cold,  is  to  be  removed 
by  breaking  the  flask,  bruised  coarsely  in  a  warm 
dry  mortar,  and  enclosed  immediately  in  small 
well-corked  bottles.  If  it  be  wished  to  obtain 
the  iodine  as  a  crystallized  hydrate,  the  heat  is  to 
be  withdrawn  as  soon  as  the  liquid  is  sufficiently 
concentrated  to  congeal,  in  a  dry  and  hard  crust, 
on  the  end  of  an  iron  wire  dipped  into  it.  For  a 
modification  of  this  process,  see  A.  J.  P.,  1859,  52. 

Ferrous  iodide  is  a  crystalline  substance,  ex- 
ceedingly deliquescent,  of  a  greenish-black  color, 
and  styptic,  chalybeate  taste.  Its  solution,  by 
evaporation  with  as  little  contact  of  air  as  pos- 
sible, affords  transparent,  green,  tabular  crystals. 
When  heated  moderately  it  fuses,  and,  on  cooling, 
becomes  an  opaque  crystalline  mass,  having  an 
iron-gray  color  and  metallic  lustre.  At  a  higher 
temperature  it  emits  violet  colored  vapors,  and  the 
iron  is  left  in  the  state  of  sesquioxide.  It  is  very 
soluble  both  in  water  and  in  alcohol.  When  re- 
cently prepared  it  is  wholly  soluble  in  water, 
forming  a  pale  green  solution;  but,  if  made  for 
some  time,  it  almost  unavoidably  contains  some 
ferric  oxide,  from  a  partial  decomposition,  and 
will  not  entirely  dissolve.  Lecocq  of  Saint- 
Quentin,  has  proposed  to  preserve  it  in  a  wide- 
mouthed,  ground-stoppered  bottle,  covered  with  a 
layer  of  reduced  iron,  which  cannot  decompose  it, 
and  protects  it  from  the  action  of  the  air.  When 
the  iodide  is  wanted,  the  iron  is  removed  with  a 
bone  spatula  or  a  little  brush.  The  aqueous  solu- 
tion is  very  liable  to  spontaneous  decomposition, 
becoming  at  last  orange-red  from  the  generation 
of  free  iodine  and  depositing  ferric  oxide.  Ac- 
cording to  Richard  Phillips,  Jr.,  the  ftisi 
in  this  change  is  the  formation  of  ferrous  oxide 
and  hydriodic  acid,  from  the  decomposition  of 
water.  As  the  ferrous  oxide  immediately  begins 
to  be  converted  into  ferric  oxide  by  absorbing 
oxygen  from  the  air,  and  in  this  state  is  precipi- 
tated, the  hydriodic  acid  is  set  free,  and  hence 
is  explained  the  acidity  of  the  solution  from  the 
first  moment  the  ferric  oxide  is  deposited.  After- 
wards, the  hydriodic  acid  is  decomposed  by  th« 
air,  and  iodine  liberated.  When  the  solution  is 
prevented  from  generating  free  iodine,  by  placing 
in  it  a  coil  of  iron  wire,  according  to  the  plan 
of  Squire,  the  iron  acts  by  combining  with  the 
iodine  of  nascent  hydriodic  acid,  and  not  with 
nascent  iodine.  (P.  </.,  iv.  19.)  The  plan  of 
Squire  does  not  prevent  the  deposition  of  fer- 
ric oxide,  and  has,  therefore,  been  superseded 
by  the  use  of  saccharine  matter,  which  affords  a 
better  protection  to  the  solution.  (See  Syrupus 
Ferri  lodidi. )  Ferrous  iodide  is  incompatible  with 
alkalies  and  their  carbonates,  with  lime  water, 
and  with  all  other  substances  by  which  ferrous 
sulphate  is  decomposed.  When  crystallized,  it  has 
the  composition    FeIa-5HaO. 

Ferrous  iodide  was  first  employed  in  medicine 
by  Pierquin  in  1824.  It  was  first  used  in  the 
United  States  in  1S32  by  Samuel  Jackson. 
Its  properties  are  those  of  a  tonic,  alterative, 
and  diuretic.  It  acts  more  like  the  preparations 
of  iron  than  like  those  of  iodine.  It  sometimes 
sharpens  the  appetite  and  promotes  digestion, 
and  occasionally  proves  laxative.  When  it  does 
not  operate  on  the  bowels,  it  generally  augments 


the  urine.  Its  use  blackens  the  stools  and  lessens 
their  fetor.  It  is  chiefly  employed  in  scrofulous 
complaints,  swellings  of  the  cervical  glands,  chlo- 
rosis, atonic  amenorrhcca,  and  leucorrhcea.  In 
secondary  syphilis,  occurring  in  debilitated  and 
scrofulous  subjects,  Ricord  has  found  it  a  valu- 
able remedy.  The  dose  is  a  grain  (0.065  Gin.), 
gradually  increased  to  eight  grains    (0.5  Gin.). 

This  salt,  on  account  of  its  deliquescent  prop- 
erty and  proneness  to  decomposition,  should  not 
be  given  in  pill,  unless  protected  from  change  by 
saccharine  matter  or  other  means.  (See  Pilulae 
Ferri  lodidi  and  Ferri  Iodidum  Saccharatum,  p. 
1225.)  The  most  convenient  form  of  exhibition  is 
that  of  syrup,  or  glycerite.i  Iron  Iodates  have 
been  used  to  some  extent  as  therapeutic  agents  in 
Dublin.     For  formulas,  see  P.  J.,  i.  624. 

Ferrous  Lactate.  Ferri  Lactas.  U.  S.  1890. 
Fe(C3H60s)2.3Ha0  =  285.88.  Lactate  of  Iron. 
Ferrum  Lacticum,  P.  G.  Lactas  Ferrosus.  Lac- 
tate de  Fer,  Fr.  Milchsaures  Eisenoxydul,  Eisen- 
lactat,  G. 

A  formula  for  this  salt  was  omitted  in  the  1880 
U.  S.  P.  revision.  In  the  process  of  the  U.  S.  P. 
1870  the  lactic  acid  unites  with  the  iron,  forming 
ferrous  lactate,  a  part  of  which  crystallizes  when 
the  solution  cools,  and  the  remainder  is  obtained 
by  evaporation  and  crystallization.  It  may  be 
more  cheaply  prepared,  on  the  large  scale,  by 
digesting  the  impure  acid  first  obtained  in  Lou- 
radour's  process,  with  iron  filings,  or  by  reaction 
between  ferrous  sulphate  and  the  calcium  lactate 
prepared  as  a  step  in  obtaining  lactic  acid.  The 
following  is  Gobley's  process  for  making  calcium 
lactate  preparatory  to  its  conversion  into  fer- 
rous lactate.  Add  to  2  pints  of  skim  milk, 
diluted  with  twice  its  bulk  of  water  and  con- 
tained in  an  earthen  dish,  64  drachma  of  pow- 
dered lactose  and  51  drachms  of  powdered  chalk. 
Allow  the  whole  to  ferment  for  eleven  or  twelve 
days,  at  a  temperature  of  from  2(f.6°  to  32.2°  C. 
(80°-90°  F. ),  supplying  fresh  water  as  it  evapo- 
Transfer  the  liquor  to  a  capsule,  heat  it 
gradually  to  boiling  and  stir  it  constantly.  Boil 
for  a  quarter  of  an  hour  to  coagulate  Ci 
allow  the  insoluble  matters  to  subside,  and  strain 
the  liquid  through  tlannel.  The  clear  Liquid  is  a 
solution  of  calcium  lactate.  In  this  process  the 
casein  of  the  milk,  acting  as  a  ferment,  converts 
not  only  the  lactose  of  the  milk,  but  the  lactOM 
added,  into  lactic  acid,  a  result  which  would  not 
take  place  were  it  not  for  the  presence  of  the 
chalk,  which  saturates  the  lactic  acid  as  it  It 
formed,  and  prevents  it  from  uniting  with  the 
casein,  whereby  the  power  of  the  latter  as  a  fer- 
ment would  be  destroyed.  (./.  P.  C,  3e  s£r., 
vi.  54.)  See  also  other  methods  under  Acidum 
Lacticum.)  Calcium  lactate  may  be  expeditiously 
converted  into  iron  lactate  by  the  following 
process  of  Lepage.  Dissolve  100  parts  of  cal- 
cium lactate,  obtained  by  Gobley's  process,  in 
500  parts  of  boiling  water;  dissolve  also  68 
parts  of  pure  crystallized  ferrous  sulphate  in 
500  parts  of  cold  distilled  water.     Mix  the   fil- 


1  Qlycerite    of    Ferrous    Iodide. — Glycerin    has    the 

firoperty  at  once  of  dissolving  and  preserving  ferrous 
odlde,  and  therefore  makes  an  excellent  solvent. 
Veza  proposes  the  following  formula :  *'  Take  of 
Iodine  70  parts.  Iron,  In  powder.  35  parts,  and  glyc- 
erin 400  parts.  Mix  them."  The  color  of  the  solu- 
tion la  an  emerald-green ;  Its  taste  is  bitter  and 
astringent ;  and  tests  do  not  detect  in  It  the  presence 
of  free  iodine.  It  may  be  used  for  preparing  the 
syrup  or  pills.  Five  grains  of  it  contain  one  of 
ferrous   iodide. 
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tered  solutions  in  a  flask,  acidulate  slightly  with 
lactic  acid,  and  heat  in  a  water  bath,  stirring 
frequently  until  the  double  decomposition  is  com- 
pleted. Then  filter  to  separate  the  calcium  sul- 
phate, and  evaporate  rapidly  to  one-half,  either 
in  an  iron  vessel,  or  in  a  porcelain  capsule  con- 
taining a  few  turnings  of  iron.  Filter  again,  and 
set  aside  to  crystallize,  and,  having  washed  the 
crystals  in  a  funnel  with  a  little  alcohol,  dry 
them  on  bibulous  paper.  (J.  P.  C,  3e  s6r.,  ix. 
272.)  In  relation  to  the  precautions  to  be  ob- 
served in  preparing  this  lactate  so  as  to  prevent 
the  partial  oxidation  of  the  iron,  see  A.  J.  P., 
1853,  p.  556. 

Ferrous  lactate  is  in  "  pale  greenish-white 
crusts,  consisting  of  small,  needle-shaped  crystals, 
having  a  slight,  peculiar  odor,  and  a  mild,  sweet- 
ish, ferruginous  taste.  Slowly  but  completely  sol- 
uble in  40  parts  of  water  at  15°  C.  (59°  F.),  and 
in  12  parts  of  boiling  water;  freely  soluble  in  a 
solution  of  an  alkali  citrate,  yielding  a  green  solu- 
tion; almost  insoluble  in  alcohol.  \Vhen  strongly 
heated,  the  salt  froths  up,  gives  out  dense,  white, 
acrid  fumes,  chars,  and  Anally  leaves  a  brownish- 
red  residue.  The  aqueous  solution  of  the  salt  has 
a  greenish-yellow  color,  a  slightly  acid  reaction, 
and  gives  with  potassium  ierrieyanide  test-solution 
a  deep  blue,  and  with  potassium  ferrocyanide  test- 
solution  a  light  blue,  precipitate.  A  2-per-cent. 
aqueous  solution  of  the  salt  should  not  afford  with 
lead  acetate  test-solution,  nor,  after  acidulation 
with  hydrochloric  acid,  with  hydrogen  sulphide 
test-solution,  more  than  a  whitish  opalescence 
(limit  or  absence  of  sulphate,  chloride,  citrate, 
tartrate,  malate,  etc.,  and  of  foreign  metals). 
The  aqueous  solution,  acidulated  with  nitric 
acid,  should  not  afford  more  than  a  slight  opal- 
escence with  barium  chloride  test-solution,  or  with 
silver  nitrate  test-solution  (limit  of  sulphate  or 
chloride).  If  25  Co.  of  the  aqueous  solution  (1 
in  50),  mixed  with  5  Cc.  of  diluted  sulphuric 
acid,  be  boiled  for  a  few  minutes,  then  precipi- 
tated by  an  excess  of  potassium  or  sodium  hydrate 
test-solution,  the  filtrate,  mixed  with  a  few  drops 
of  alkaline  cupric  tartrate  volumetric  solution, 
and  heated  to  boiling,  should  not  afford  a  red 
precipitate  (absence  of  sugar).  If  a  portion  of 
the  salt  be  triturated  with  strong  sulphuric  acid, 
no  offensive  odor  should  be  developed  (absence  of 
butyric  acid),  nor  should  any  gas  be  evolved  (ab- 
sence of  carbonate) ,  and  the  mixture,  after  stand- 
ing for  some  time,  should  not  assume  a  brown 
color  (absence  of  sugar,  gum,  or  other  readily 
carbonizable  impurities).  If  1  Gm.  of  the  salt, 
contained  in  a  porcelain  crucible,  be  moistened 
with  nitric  acid,  and  carefully  ignited,  it  should 
leave  a  residue  of  ferric  oxide  weighing  not  less 
than  0.270  nor  more  than  0.278  Gm.  This  resi- 
due should  not  have  an  alkaline  reaction  upon 
litmus  paper,  nor  yield  anything  soluble  to  water 
(absence  of  foreign  salts)."  U.  8.  1890.  Fer- 
rous lactate  has  an  acid  reaction.  The  aqueous 
solution  quickly  becomes  yellow,  in  consequence 
of  the  iron  passing  to  a  higher  state  of  oxidation. 
Louradour  has  seen  several  samples  of  this 
lactate  variously  adulterated,  as  with  effloresced 
ferrous  sulphate,  starch,  and  lactin,  the  sophistica- 
tion being  concealed  by  the  sale  of  the  salt  in 
powder.  These  impurities  may  be  detected  by 
appropriate  reagents,  but  Louradour  recommends 
the  rejection  of  the  salt  when  it  is  not  in  crystal- 
line form. 

Medicinal  Properties. — Ferrous  lactate  has  the 
general    medicinal    properties   of   the    ferruginous 


preparations,  and  has  been  especially  used  in 
chlorosis  by  Andral,  Fouquier,  Bouillaud,  and 
other  Parisian  doctors.  As  much  as  twelve  or 
even  twenty  grains  (0.78-1.3  Gm.)  may  be  given 
in  the  course  of  a  day.  It  may  be  administered 
in  lozenge,  pill,  or  syrup.  The  lozenge  may  be 
made  of  one  grain  (0.065  Gm.)  of  the  lactate  to 
twelve  grains  (0.78  Gm.)  of  sugar;  the  pill,  of 
one  grain  (0.065  Gm.)  of  the  salt,  with  an  equal 
weight  of  some  inert  powder  free  from  astringent 
matter,  and  sufficient  honey.  The  following  is  the 
formula  for  a  syrup  proposed  by  Cap:  Take 
of  ferrous  lactate  a  drachm;  white  sugar  twelve 
ounces  and  a  half;  boiling  distilled  water  six 
fluidounces  and  a  half.  Rub  the  salt  to  powder 
with  half  an  ounce  of  the  sugar,  and  dissolve  the 
mixture  quickly  in  the  boiling  water.  Pour  the 
solution  into  a  flask  placed  on  a  sand  bath, 
and  add  to  it  the  rest  of  the  sugar  in  small 
pieces.  When  the  sugar  is  dissolved,  filter  the 
syrup,  and,  as  soon  as  it  is  cold,  transfer  it  to 
bottles,  which  must  be  well  stoppered.  This  syrup 
has  a  very  light  amber  color,  and  contains  about 
four  grains  of  the  salt  to  the  fluidounce.  The 
dose  is  from  two  to  four  fluidrachms  (7.5-15  Co.). 
Bread,  called  chalybeate  bread,  containing  ferrous 
lactate  in  the  proportion  of  about  a  grain  (0.065 
Gm.)  to  the  ounce  (31  Gm.),  has  been  used 
with  advantage  in  cases  of  chlorotic  patients 
in  Paris. 

Ferrous  Malate.  Ferri  Malas  Crudus. — This 
substance  in  an  impure  form  has  been  long  used 
and  has  been  official  in  several  European  pharma- 
copoeias under  the  name  of  Extractum  Ferri  Poma- 
tum. It  is  made  by  digesting  the  juice  of  sour 
apples  with  iron  filings  until  the  reaction  ceases, 
filtering  and  evaporating.  Of  a  dark  green  color, 
containing  varying  amounts  of  iron. 

Ferrous  Oxalate.  Ferri  Oxalas.  U.  8.  1880. 
Oxalate  of  Iron.  FeCa04.H20.  Ferrum  Oxali- 
cum.  Oxalas  Ferrosus.  Oxalate  de  Fer,  Fr. 
Oxalsaures  Eisenoxydul,  G. 

"  Take  of  Sulphate  of  Iron  two  troyounces;  Ox- 
alic Acid  four  hundred  and  thirty-six  grains;  Dis- 
tilled Water  a  sufficient  quantity.  Dissolve  the 
Sulphate  of  Iron  in  thirty  fluidounces,  and  the 
Oxalic  Acid  in  fifteen  fluidounces  of  Distilled 
Water,  filter  the  solutions,  and,  having  mixed 
them  with  agitation,  set  aside  the  mixture  until 
the  precipitate  is  deposited.  Decant  the  clear 
liquid,  wash  the  precipitate  until  the  washings 
cease  to  redden  litmus,  and  dry  it  with  a  gentle 
heat."     U.  8.  1870. 

This  salt  was  official  in  1870  and  1880  and  was 
properly  dropped  in  1890,  as  it  is  a  very  feeble, 
inefficient  chalybeate.  "A  pale  yellow  or  lemon- 
yellow,  crystalline  powder,  permanent  in  the  air, 
odorless  and  nearly  tasteless,  very  slightly  soluble 
in  cold  or  hot  water,  but  soluble  in  cold,  concen- 
trated hydrochloric  acid,  and  in  hot  diluted  sul- 
phuric acid.  When  heated  in  contact  with  air, 
it  decomposes  with  a  faint  combustion,  and,  on 
ignition,  leaves  a  residue,  amounting  to  not  less 
than  49.3  per  cent,  of  the  original  weight.  On 
heating  the  salt  with  excess  of  test-solution  of 
carbonate  of  sodium,  it  is  decomposed,  yielding 
a  precipitate  which,  when  dissolved  in  diluted 
hydrochloric  acid,  affords  a  blue  precipitate  with 
test-solution  of  ferricyanide  of  potassium,  and  a 
filtrate  which,  when  supersaturated  with  acetic 
acid,  yields,  with  test-solution  of  chloride  of  cal- 
cium, a  white  precipitate  soluble  in  hydrochloric 
acid."  U.  S.  1880.  Dose,  from  two  to  three 
grains    (0.13-0.20  Gm.). 


1492 


Fersan. — Flour. 


PART  II. 


Fersan  is  stated  to  be  a  preparation  of  the 
iron  compound  contained  in  the  erythrocytes  of 
the  fresh  blood  of  cattle,  which  is  chemically  a 
ferruginous  paranucleo-proteid.  It  is  soluble  in 
water ;  the  solution  does  not  coagulate  when  boiled, 
and  is  not  completely  absorbed  until  it  reaches 
the  intestine.  According  to  experiments  made 
upon  the  lower  animals,  it  remarkably  increases 
the  haemoglobin  of  the  blood  and  it  has  been 
used  by  various  clinicians  in  the  treatment  of 
anaemias.     Dose,  a  small  teaspoonful  after  meals. 

Filmogen.  Liquor  Adhesivus. — A  vehicle  for 
the  application  of  medicinal  substances  to  the 
skin.  It  is  said  to  be  a  solution  of  pyroxylin  in 
acetone  containing  a  trace  of  fixed  oil.  It  forms 
an  elastic  coating  impervious  to  water. 

Flindersia.  Flindersia  maculosa  (Lindl.),  F. 
Muell.  Leopard  Tree. — This  is  a  tree  of  New 
South  Wales,  belonging  to  the  Meliaceae.  During 
the  summer  it  yields  large  masses  of  a  clear 
amber-colored  gum,  which  has  a  pleasant  taste 
and  is  eaten  by  the  aborigines:  it  is  used  as  a 
remedy  for  diarrhoea.  Lco/xud  tree  gum  occurs 
in  pieces  as  large  as  pigeons'  ejj^s ;  dissolves  rap- 
idly in  cold  water,  and  has  been  found  by  .1.  H. 
Maiden  to  contain  eighty  per  cent,  of  arabiu 
but   no   nietarabin.       ( P.   ./..    \ol.    \xi.    181)0. ) 

Flour. — Under  name  of  Farina  Tritici  the 
Br.  Pharmacopeia  formerly  recognized  ordinary 
wheat  flour.  liran  is  the  husk  separated  from  the 
wheat  during  the  process  of  grinding,  and  consti- 
tutes from  2~>  to  U  per  cut.  of  the  whole  yield. 

Floor  is  white,  inodoious,  and  nearly  insipid. 
Its  chief  constituents  are  starch,  gluten,  albumen, 
saccharine  matter,  and  gam,  the  proportions  of 
which  are  not  constant.  Clifford  Richardson  (Bul- 
letin Xo.  9,  D.  S.  Depmrtmtmi  of  Agriculture. 
1886)  (rivea  as  the  average  of  27  analyses  of  wheat 
the  following  composition:  moist  inc.  U:2~>:  ash, 
1.84;  oil,  2.80;  lOgar,  :j..")0;  dextrin  and  soluble 
starch,  2.30;  starch,  (17.88 ;  albuminoids  soluble 
in  80  per  cent,  alcohol,  3.")8;  albuminoids  in- 
soluble in  80  per  cent,  alcohol,  7.1') ;  fibre,  1.90; 
total,  100.  The  gummy  lubetanoe  found  in  wheat 
flour  is  not  precisely  identical  with  ordinary  gam, 
as  it  contains  nitrogen,  and  does  not  yield  mucic 
acid  by  the  action  of  nitric  acid.  The  starch, 
which  is  by  far  the  most  abundant  ingredient,  is 
much  employed  in  a  separate  state.  (See  A  my- 
lum.)  The  gluten,  however,  is  not  less  important, 
as  it  is  to  the  large  proportion  of  this  principle  in 
wheat  flour  that  it  owes  its  superiority  over  that 
from  other  grains  for  the  preparation  of  bread. 
The  gluten  here  referred  to  is  the  substance  first 
noticed  as  a  distinct  principle  by  Beccaria.  It  is 
the  soft,  viscid,  fibrous  mass  which  remains  when 
wheat  flour  enclosed  in  a  linen  bag  is  exposed  to 
the  action  of  a  stream  of  water  and  at  the  same 
time  pressed  with  the  fingers  till  the  liquor  comes 
away  colorless.  But  this  has  been  ascertained  to 
consist,  in  fact,  of  two  different  substances.  When 
boiled  in  alcohol,  one  portion  of  it  is  dissolved, 
while  another  remains  unaffected.  Einhof  ascer- 
tained that  the  part  of  the  glutinous  mass  left 
behind  by  alcohol  is  identical  with  vegetable  albu- 
men, while  the  dissolved  portion  only  is  strictly 
entitled  to  the  name  of  gluten,  which  had  been 
previously  applied  to  the  whole  mass.  These 
two  principles  are  contained  in  numerous  vege- 
table products.  They  both  contain  nitrogen,  and 
both,  when  left  to  themselves  in  a  moist  state, 
undergo  putrefaction.  From  these  circumstances, 
and  from  their  close  resemblance  to  certain  proxi- 
mate animal  principles  in  chemical  habitudes  and 


relations,  they  were  sometimes  called,  in  old 
works  on  chemistry,  vegeto-animal  substances. 
They  are  separated  from  each  other  by  boiling 
the  gluten  of  Beccaria,  above  referred  to,  with 
successive  portions  of  alcohol,  until  the  liquid,  fil- 
tered while  yet  hot,  ceases  to  become  turbid  on 
cooling.  The  proper  gluten  dissolves,  and  may  be 
obtained  by  adding  water  to  the  solution  and  dis- 
tilling off  the  alcohol.  Large  cohering  flakes  float 
in  the  liquor,  which,  when  removed,  form  a  viscid, 
elastic  mass,  consisting  of  the  substance  in  ques- 
tion with  slight  impurity.  The  part  left  behind 
by  the  alcohol  is  coagulated  albumen. 

Pure  gluten,  sometimes  called  vegetable  fibrin, 
is  a  pale  yellow,  adhesive,  elastic  substance,  which 
by  drying  becomes  more  deeply  yellow  and  trans- 
lucent. It  is  almost  insoluble  in  water,  and  quite 
insoluble  in  ether  and  in  the  oils,  both  fixed  and 
volatile.  Hot  alcohol  dissolves  it  much  more  read- 
ily than  cold,  and  from  its  solution  in  boiling 
alcohol  it  separates  unchanged  when  the  liquor 
cools.  It  is  soluble  in  dilute  acids,  and  in  caustic 
alkaline  solutions,  in  consequence  of  forming  solu- 
ble compounds  with  the  acids  and  alkalies.  With 
the  earths  and  metallic  oxides  it  forms  nearly 
insoluble  compounds,  which  are  precipitated  when 
earthy  or  metallic  salts  are  added  to  the  solution 
of  gluten  in  solution  of  potassium  hydroxide.  Cor- 
rosive sublimate  precipitates  it  from  its  acid  as 
well  as  alkaline  solutions,  and,  added  in  solution 
to  moist  gluten,  forms  a  compound  with  it.  which, 
when  dry.  is  hard,  opaque,  and  incorruptible. 
Clnten  is  precipitated  by  infusion  of  galls.  Its 
name  originated  in  its  adhesive  property.  It  ex- 
ists in  most  farinaceous  grains  and  in  the  seeds 
of  some  leguminous  plants. 

Vegetable  albumen  is  destitute  of  adhesiveness, 
and,  when  dried,  is  opaque  and  of  a  white,  ^ray, 
or  brown  color.  Before  coagulation,  it  is  soluble 
in  water,  but  insoluble  in  alcohol.  By  heat  it 
coagulates  and  becomes  insoluble  in  water.  It 
is  dissolved  by  solutions  of  the  caustic  alkalies. 
Most  of  the  acids,  if  added  to  its  solution  in  ex 
cess,  precipitate  the  albumen,  which,  though  solu- 
ble in  pure  water,  is  insoluble  in  that  liquid  when 
acidulated.    It  is  not,  however,  precipitated  by  an 

-  of  phosphoric  or  acetic  acid,  Corrosiv 
limate  precipitates  it  from  its  solutions,  except 
from  those  in  phosphoric  and  acetic  acids,  and, 
■  hen  added  in  a  state  of  solution  to  moist  albu- 
men, forms  with  it  a  hard,  opaque  compound.  It 
is  also  precipitated  by  infusion  of  galls.  This 
principle  derived  its  name  from  its  very  close 
resemblance  to  animal  albumin.  It  is  associated 
with  gluten  in  most  of  the  farinaceous  grains,  is 
a  constituent  of  all  the  seeds  which  form  a  milky 
emulsion  with  water,  and  exists  in  all  the  vege- 
table juices  which  coagulate  by  heat. 

Vegetable  albumen  and  vegetable  fibrin  (or 
gluten)  both  belong  to  the  great  class  of  proteid 
bodies,  which  class  includes  albumens,  globulins, 
compound  proteids,  modified  proteids,  albumi- 
noids, enzymes,  and  toxalbumins.  Proteids  consist 
of  nitrogen,  carbon,  hydrogen,  oxygen,  and  sul- 
phur, and  their  average  composition  may  be  ex- 
pressed by  the  empirical  formula  C72Hn2Xi8022S. 

It  is  scarcel}'  necessary  to  state  that  bread  is 
formed  by  making  flour  into  a  paste  with  water, 
with  the  addition  of  yeast,  setting  it  aside  to  fer- 
ment, and  then  exposing  it  to  the  heat  of  an  oven. 
The  fermentation  excited  by  the  yeast  is  accom- 
panied by  the  extrication  of  carbon  dioxide,  which, 
being  retained  by  the  tenacity  of  the  gluten,  forms 
innumerable    little    cells    throughout    the    mass, 
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and  thus  renders  the  bread  light.1  Alcohol  is 
also  generated  during  the  fermentation,  most  of 
which  is  driven  off  from  the  bread  in  baking;  but 
a  small  portion  remains,  averaging,  according  to 
Thos.  Polas,  0.314  per  cent.  (Chem.  News,  May 
30,  1873.) 

Wheat  flour  in  its  unaltered  state  is  seldom 
used  in  medicine.  It  is  sometimes  sprinkled  on 
the  skin  in  erysipelatous  inflammation,  and  in 
various  itching  or  burning  eruptions,  particularly 
the  nettle-rash;  though  rye  flour  is  generally 
preferred  for  this  purpose. 

Bread  is  more  employed ;  an  infusion  of  toasted 
bread  in  water  is  a  nutritive  drink  well  adapted 
to  febrile  complaints.  Boiled  with  milk,  bread 
forms  a  good  emollient  poultice,  which  may  be 
improved  by  the  addition  of  a  little  perfectly 
fresh  lard.  Slices  of  it  steeped  in  lead  water,  and 
the  crumb  mixed  with  the  fluid  and  confined 
within  gauze,  afford  a  convenient  mode  of  apply- 
ing this  preparation  to  local  inflammations.  The 
crumb  (mica  pants)  is,  moreover,  frequently  used 
to  give  bulk  to  minute  doses  of  very  active  medi- 
cines administered  in  the  form  of  pill.  It  should 
be  recollected  that  it  always  contains  common  salt, 
which  is  incompatible  with  various  substances. 

Bran  is  sometimes  used  in  decoction,  as  demul- 
cent in  catarrhal  affections  and  complaints  of  the 
bowels.  When  taken  in  substance,  it  is  laxative, 
and  may  be  used  with  advantage  to  prevent  cos- 
tiveness.  Bran  bread,  made  from  the  unsifted 
flour,  is  an  excellent  laxative  article  of  diet  in 
some  dyspeptic  cases.  The  action  of  the  bran  is 
probably  mechanical,  consisting  in  the  irritation 
produced  upon  the  mucous  membrane  of  the 
bowels  by  its  coarse  particles.  Bran  also  forms 
an  excellent  demulcent  bath. 

Fluorescence — It  has  been  proposed  to  use 
this  property  of  various  drugs  to  detect  adultera- 
tions. (See  P.  J.,  1875;  A.  J.  P.,  1875;  P.  M. 
T.,  1875.) 

Fluorescin.  Fluorescein.  C20H12O5. — This  may 
be  prepared  by  heating  phthalic  anhydride  (5 
parts)  with  resorcinol  (7  parts)  to  200°  C.  (392° 
F.).  It  is  a  yellowish-red  or  dark  red  powder, 
soluble  in  alcohol  with  yellow-red  color  and  green 
fluorescence.  The  sodium  salt  uranin  (sodio- 
fluorescein) ,  C2oHioOsNa2,  and  the  potassium  salt 

1  Adulteration  of  oread. — Among  the  adulterations 
1  of  bread  practised  by  the  bakers,  alum,  employed  to 
cause  whiteness  and  thus  cover  defects  in  the  flour, 
is  perhaps  the  one  which  has  most  attracted  notice, 
and  which,  being  sometimes  noxious,  it  is  most 
important  to  be  able  to  test.  One  of  the  means  of 
detection  recommended  is  that  of  incineration,  by 
which  the  bread  is  consumed,  while  the  alum,  if 
there  be  any,  is  left  behind.  But  this  method  is 
somewhat  tedious,  and  logwood  has  been  recom- 
mended as  being  at  once  most  convenient  and,  accord- 
ing to  John  Horsley,  "  perfectly  reliable,"  if  applied 
as  he  directs.  The  following  is  Ilorsley's  method, 
by  which  in  the  county  of  Gloucester,  England,  alone, 
in  the  course  of  two  surveys,  he  succeeded  in  ob- 
taining two  hundred  convictions  out  of  some  thou- 
sands of  cases  examined  by  him.  lie  first  makes  a 
tincture  of  logwood  by  digesting,  for  eight  hours,  two 
drachms  of  freshly  cut  chips  in  five  ounces  of 
methylated  spirit  and  filtering:  next  makes  a  satu- 
rated solution  of  ammonium  carbonate  in  distilled 
water ;  then  mixes  a  teaspoonful  of  each  solution 
with  a  wineglass  of  water  in  a  white-ware  dish,  thus 
forming  a  pink-colored  liquid,  and  lastly  immerses  a 
portion  of  the  suspected  bread.  "  for  five  minutes 
or  so,"  in  the  mixed  fluids.  If  alum  be  present,  the 
bread,  placed  on  a  plate  to  drain,  will  in  the  course 
of  an  hour  or  two  assume  a  blue  color  ;  if  not  present, 
the  pink  color  will  fade  away.  The  appearance  of 
a  greenish  color  on  drying  will  indicate  the  presence 
of  copper.  {Chem.  Neivs.  May  17.  1872.)  For  some 
modifications  of  this  method  by  Herz,  see  A.  Pharm., 
1886,  676. 


(potassio- fluorescein)  are  marketed.  They  differ 
in  that  the  first  is  a  brownish-yellow  and  the  sec- 
ond a  yellowish-red  powder;  both  of  them  yield 
aqueous  solutions  which  exhibit  an  intense  yellow- 
green  fluorescence.  These  drugs  were  recommended 
by  Straub  in  1888  for  the  purpose  of  staining  the 
eye  and  its  secretions,  under  various  circumstances, 
to  facilitate  diagnosis.  The  test  solutions  should 
contain  fluorescin,  2  parts;  sodium  bicarbonate,  3 
parts;  distilled  water,  100  parts.  It  is  necessary 
to  cocainize  the  eye  before  the  application  of  the 
fluorescin. 

Fluorides. — Hydrofluoric  acid  is  a  pungent, 
fuming,  acid  gas,  very  corrosive,  attacking  glass 
and  porcelain  and  etching  its  surface.  It  is  very 
soluble  in  water,  the  specific  gravity  of  the  solu- 
tion rising  to  1.25.  The  concentrated  aqueous 
acid  becomes  weaker  on  boiling  until,  when  boiling 
at  120°  C.  (248°  F.),  it  attains  a  constant  compo- 
sition of  from  36  to  38  per  cent,  of  the  anhydrous 
acid.  Concentrated  hydrofluoric  acid  is  a  powerful 
corrosive,  having  the  peculiar  property  of  harden- 
ing the  skin  or  tissue  with  which  it  comes  in  con- 
tact and  continuing  its  action  underneath  the  har- 
dened tissue,  with  an  extraordinary  amount  and 
persistency  of  pain.  For  case,  see  B.  M.  S.  J.,  Jan. 
1882;  also  B.  M.  J.,  vol.  i.  1880.  According  to  L. 
A.  WTaddell  (Indian  Med.  Gaz.,  1883),  the  dilute  8 
per  cent,  acid  applied  to  the  skin  causes  stinging 
sensation  and  pallor,  followed  by  redness  and 
desquamation.  From  15  to  20  per  cent,  acid  de- 
stroys the  epithelium  and  produces  severe  burning 
and  aching  pain.  The  vapor  of  the  acid  is  ex- 
ceedingly irritant  to  the  lungs,  causing,  even  when 
very  dilute,  spasm  of  the  glottis  and  other  symp- 
toms of  irritation.  According  to  Husemann,  death 
has  been  produced  by  it.  Nevertheless,  L.  Olivieri 
and  F.  Mergoni  affirmed  that  in  solution  of  33 
per  cent,  the  daily  inhalation  of  hydrofluoric  acid 
from  half  an  hour  to  an  hour  is  a  valuable  adju- 
vant to  quinine  in  chronic  malaria. 

Alkaline  Fluorides Waddell  states  that  the  al- 
kaline fluorides  are  not  pronounced  irritants,  and 
when  taken  internally  in  doses  of  from  a  grain  to 
a  grain  and  a  half  ( 0.065-0.096  Gm.)  continuously, 
they  reduce  the  force  and  the  frequency  of  the 
pulse,  at  the  same  time  depressing  the  temperature 
and  increasing  somewhat  the  flow  of  urine,  but  not 
distinctly  affecting  either  the  respiratory  or  the  cu- 
taneous functions.  This  accords  with  the  physio- 
logical studies  of  Tappeiner,  who  found  in  animals 
the  soda  salt  to  powerfully  depress  blood  pressure 
by  acting  on  the  vasomotor  centres.  Death,  after 
profound  collapse,  was  produced  by  centric  fail- 
ure of  respiration.  (A.  E.  P.  P.,  xxvii.)  Waddell 
also  affirms  that  there  is  an  enormous  decrease  in 
the  number  of  the  red  blood  corpuscles,  wThich  he 
believes,  but  does  not  prove,  to  be  the  result  of  a 
direct  action  upon  the  spleen.  According  to  the 
experiments  of  Brandl  and  Tappeiner,  when  solid 
fluorides  are  given  in  minute  quantities  with  the 
food,  they  become  separated  in  the  body,  especially 
in  the  bones,  where  they  form  a  crystalline  com- 
bination. (Z.  B.,  x.  1892.)  Maurnene"  has 
asserted  that  when  the  alkaline  fluorides  are  given 
to  dogs  for  five  months  goitrous  enlargement 
of  the  thyroid  gland  is  developed.  On  the 
other  hand,  Rabuteau  failed  in  a  series  of  ex- 
periments to  obtain  any  such  results,  and 
Woakes  has  employed  the  remedy  in  goitrous 
enlargement  of  the  thyroid  with  asserted  good 
results.  The  remedy  has  also  been  used  by 
Da  Costa  in  rheumatism,  but  in  the  clinical  stud- 
ies of  Waddell  the  fluorides  failed  to  do  any  good 
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either  in  rheumatism  or  in  epilepsy,  although  they 
did  seem  to  accomplish  something  in  goitre.  Dose 
of  the  alkaline  fluorides,  one  grain  { 0.065  Gm.). 
These  fluorides  are  stated  to  be  active  antiseptics, 
and  as  such  to  be  used  in  distilleries.  Under  the 
name  of  fluorol,  Duclos  has  proposed  the  use  of 
the  sodium  fluoride  as  being  equally  powerful  and 
less  toxic  than  the  ordinary  antiseptics.  He  re- 
ports that  a  2  per  cent,  solution  may  be  used  upon 
the  skin,  mucous  membranes,  and  wounds  without 
irritation,  and  has  used  a  half  per  cent,  solution 
in  diseases  of  the  eye.  According  to  Bokorny,  it 
is  much  less  powerful  as  a  germicide  than  is  the 
potassium  fluoride.  It  is  sometimes  used  as  an 
insecticide,  but  is  distinctly  toxic,  150  grains  hav- 
ing caused  death.      {J.  Am.  C.  #.,  xxi.) 

Silver  Fluoride,  AgF.  Tachiol. — This  salt,  which 
occurs  in  deliquescent  crystals  acquiring  a  yellow- 
color  in  the  air  and  finally  being  converted  into  a 
black  crystalline  mass,  making  stable  solutions 
in  water,  has  been  brought  forward  by  Durante 
and  Perez  as  a  valuable  antiseptic  for  surgical 
use.  It  is  a  feeble  coagulant  of  albumin,  and 
great  penetrating  power  is  claimed  for  its  solu- 
tion. It  is  employed  in  the  proportion  <>f  one  to 
a  thousand;  the  one  per  cent,  solution  is  said 
not  to  be  distinctly  irritant  to  the  skin.  It  black 
ens  linen  and  other  organic  substances.  Zappuli 
has  destroyed  malignant  pustules  by  injecting 
into  them   silver  fluoride  solution. 

Organic  Fluorides. — A  number  of  organic  fluoric 
compounds  have  been  proposed  and  put  upon  the 
market.  According  to  Tuner  and  Beddiei  lArrzt. 
Rund.,  1898),  they  are  antispasmodic,  bactericidal. 
and  are  primarily  stimulant,  secondarily  deprcs 
Bant  to  the  motor  nerve.     Antitussin  is  a  five  jkt 

cent,  ointment  of  difluordiphrnul,    I  .which 

CA  t 

has    been    lauded    as    a    local    application    to    the 
throat   and   chest   in    the   treatment    of    whooping 
rough,   one    to   one    and    a    half   drachm 
Gm.)    being  applied   at    a    tunc.      /// -fluordiph'  ngl 
itself,  a  white  aromatic  powder,  insoluble  in  water, 
freely    soluble    in    alcohol,    ether,    and    chloroform. 
was    originally    recommended    by    J.    Thimm 
local  remedy  in  the  treatment   of  tjfpkUiti*     ■ 
or   WOUndt,  applied  either  as  a  ten   per  cent,  dust 
ing  powder  or  a  ten   per  cent,  ointment.      [Derm. 
Zeit..  iv.  No.  16.) 

Fluorpheneiol  has  been  introduced,  in  the  form 
of  a  five  per  cent,  ointment,  under  the  name  of 
fluor-rhnnnin,  as  a  local  application  in  aciafld 
and  other  acute  affections. 

Fluor-pscudocumal. — I'nder  the  name  of  HOodCT 
fflin,  the  five  per  cent,  ointment  of  this  substance 
has  been  put  upon  the  market.  It  is  alleged  to 
have  local  properties  similar  to  those  of  difluordi 
phenyl  and  especially  to  give  relief  to  painful 
ulcers. 

Fhiorofmm.  CTIFS. — This  gas  was  originally 
suggested  by  stepp  (.1/.  .1/.  It'..  1899,  No.  29)  in 
tubercvUm*.  Afterwards  studied  by  Binz  ( Ver- 
ba ndl.  drs  Kongrrsscs  Inn.  Med.,  Berlin,  1891.  vol. 
ii.  Sec.  iv.).  who  found  it  to  have  properties  some- 
what similar  to  those  of  chloroform.  I'nder  the 
name  of  fluoroformol.  a  two  and  eight-tenths 
per  cent,  aqueous  solution  has  been  introduced.  It 
is  almost  odorless  and  tasteless,  and  is  said  to  be 
non-toxic  and  non-irritant,  so  that  four  ounces  a 
day  may  be  given  without  the  production  of  symp- 
toms. Usually  one  fluidrachm  (3.75  Cc. )  has  been 
administered  in  water  four  or  five  times  a  day. 
According  to  Stepp.  it  produces,  when  given  inter- 


nally, remarkable  effects  in  tuberculosis.  Gorl 
(M.  M.  W.,  1899,  No.  50)  found  it,  however,  to  be 
of  very  little  value. 

Forman.  —  Chlormethylmenthyl-ether,  C10H19 
— O.CH2CI,  a  product  formed  by  the  action  of  for- 
maldehyde upon  menthol  in  the  presence  of  hydro- 
chloric acid.  It  is  a  colorless  oil,  emitting  dense 
fumes  and  boiling  at  160°  to  162°  C.  (320°-323.6° 
F.)  under  a  pressure  of  16  Mm.  In  the  presence  of 
water  or  merely  moist  air  the  ether  splits  up  into 
its  original  constituents,  formaldehyde,  menthol, 
and  hydrochloric  acid,  according  to  the  equation: 
C10H19— O.CHaCl  +  HaO  = 

CHaO  +  C10H19OH  +  HC1 
therefore  it  is  possible  that  when  it  is  locally 
applied  forman  may  act  as  nascent  menthol  and 
formaldehyde.  It  has  been  used  in  the  treatment  of 
various  conditions  of  the  nasal  and  even  bronchia) 
mucous  membrane.  It  is  applied  either  by  insert- 
ing tufts  of  cotton  impregnated  with  the  compound 
loosely  into  the  nostrils  so  that  air  may  be  aspi- 
rated through  the  nose,  or  by  having  the  patient 
breathe  the  vapor  arising  from  four  to  six  drops 
of  forman  in  warm  water  through  B  closed  in- 
haler  with   nasal   tips. 

Formanilide.  FormaniUdum.  PKenylformamidm, 
('(IljNH.i  <  ill.-  This  substance,  which  is  made  by 
heating  aniline  with  formic  acid,  or  by  distilling 
equal  molecules  of  aniline  and  oxalic  acid,  occuri 
in  long,  colorless,  prismatic  needles,  melting  at  46* 
('.  (114.S°  V.  I  .  soluble  in  water,  alcohol,  glycerin, 
and  oil.  It  has  been  used  as  an  antipyretic  and 
analgesic,  but   is  said  frequently  to  produce  eyano 

sis  and  cardiac  depression.   Externally,  mixed  with 

equal  parts  of  chalk,  it  has  been  used  in  di 

especially  of  the  nasal  passages  bj  Preisach,  and  in 

2    per    cent,    solution    by    Meisel    in    ii<  into  tinning 
inflammations.     It   is  raid  to  produce  burning  pain, 

lading  about  ■  quarter  of  an  hour,  and  followed 

by    a     mild    analgesia     eont  inning     from    eight    to 

twelve  hours.     Dote,  two  to  Bvs  grains  (0.18  0.32 

(ini.  1. 

Formic  Acid.     Aoidum  Fornvioum,  P.  G.    1 

rnsainr,  C.      This  acid,  although  deiiving  its  name 

from  having  first  been  obtained  from  the  ant  1  For 

intra     rufa),     is     remarkable     for     the     nuinl" 
sources  of   its   production.      It    can    be   made   from 
some    species    of    caterpillars,    from    the    blood, 

urine,    fluid    of    the    spleen,    and     perspiration    of 
human    beings;     it     is    found    in    the    product      of 

decomposition    of    ■    numbei    of    vegetable    ^ui> 

■tancea,  in  common  oil  of  turpentine,  a^  a  de- 
composition  product  of  tartaric  acid  contained 
in  various  fruits  and  in  the  juice  of  the  stinging 
nettle.  It  may  be  produced  artificially  in  many 
by  the  oxidation  of  methyl  alcohol,  the 
saponification  of  chloroform,  and  the  hydrolysis  of 
hydrocyanic  acid:  the  following  process  yields 
good  results:  50  Gm.  of  glycerin  and  50  Gm.  of 
crystallized  oxalic  acid  are  placed  in  a  suitable 
retort  attached  to  a  condenser  and  the  mixture 
carefully  heated  until  the  temperature  rises  to 
106"  C.  (221°  V.).  it  is  then  allowed  to  cool  to 
about  50°  C.  (122°  F. )  and  50  Gm.  more  of  oxalic 
acid  are  added  and  the  mixture  heated  very  slowly 
to  115°  C.  '239°  V.).  The  condensed  liquid  may 
be  drawn  off  and  another  addition  of  oxalic  acid 
made  and  the  distillation  continued  almost  indefi- 
nitely. When  oxalic  acid  and  glycerin  are  dis- 
tilled together,  chemical  reaction  occurs,  glyceryl 
formate  being  produced;  this  is  saponified  by  the 
water  which  is  separated,  formic  acid  distils  over 
and  glycerin  is  reproduced.  Formic  acid,  in  its 
most    concentrated    state,    is    a    colorless    liquid, 


PART  II. 


Formic  Ether. — Frasera. 


1495 


sp.  gr.  1.235  (medicinal  acid,  sp.  gr.  1.063), 
fuming  slightly  upon  exposure  to  the  air,  having 
a  pungent  sour  taste,  and,  when  applied  to  the 
soft  skin,  producing  violent  pain,  and  often  ulcer- 
ation. Diluted  solutions  are  alone  suitable  for 
medicinal  applications;  equal  parts  of  the  strong 
acid  and  water  have  been  used.  Spiritus  Formi- 
carum,  P.  G.,  Spirit  of  Ants,  Ameisengeist ,  G.,  is 
made  as  follows:  "Alcohol  (90-91  per  cent,  vol.), 
seventy  parts;  Water,  twenty-six  parts;  Formic 
Acid  (24-25  per  cent. ),  four  parts.  Mix  them.  A 
clear,  colorless  liquid  of  an  acid  reaction.  Specific 
gravity  from  0.894  to  0.898."     P.  O. 

When  formic  acid  is  mixed  with  solution  of 
lead  subacetate,  it  throws  down  a  white,  crystal- 
line precipitate.  "  When  the  Acid  is  mixed  with 
five  parts  of  water  and  saturated  by  yellow  mer- 
curic oxide,  a  clear  solution  results,  which,  on 
heating,  evolves  a  gas  and  deposits  a  white  pre- 
cipitate, which  rapidly  turns  gray  and  afterwards 
changes  into  shining,  metallic,  coalescing  globules. 
When  neutralized  with  solution  of  potassium  hy- 
droxide, it  should  have  no  pungent  or  empyreu- 
matic  odor.  10  Gm.  of  the  Acid  should  neutralize 
50  to  58  Cc.  of  volumetric  solution  of  soda,  corre- 
sponding to  24  to  25  per  cent,  of  soluble  Formic 
Acid.  When  diluted  with  five  parts  of  water,  the 
Acid  should  not  be  affected  by  silver  nitrate,  nor, 
after  neutralization  with  ammonia,  by  chloride  of 
calcium  nor  by  hydrosulphuric  acid.  On  diluting 
1.5  Gm.  of  the  Acid  with  5  Gm.  of  water  and 
heating  on  the  water  bath  as  long  as  gas  is  given 
off  with  1  Gm.  of  yellow  oxide  of  mercury,  it 
should  yield  a  neutral  filtrate."     P.  G. 

Formic  acid,  diluted  with  an  equal  measure  of 
water,  is  sometimes  used  to  excite  the  circulation 
in  paralyzed  limbs.  It  is  rarely  used  internally; 
dose,  five  minims  (0.3  Cc. ). 

Among  the  salts  of  formic  acid,  ammonium 
formate  (NH4CH02)  has  been  used  medicinally. 
Ramskill,  at  the  Hospital  for  the  Epileptic  and 
Paralytic,  in  London,  considers  it  useful  in  chronio 
paralytic  disease  associated  with  general  tremor. 
It  is  contraindicated  by  any  remaining  active 
irritation  or  inflammation  of  the  nervous  centres 
or  about  them,  which  may  have  been  the  original 
seat  of  the  lesion.  GrGhaut  and  Quinquaud  have 
found  that  the  formates  are  eliminated  by  the 
kidneys  unchanged.  Dose,  five  grains  (0.32  Gm.)  ; 
a  larger  quantity  than  this  is  apt  to  cause  vomit- 
ing. 

Formic  Ether. — A  paper  on  the  physiological 
action  of  this  substance  may  be  found  in  the 
J.  P.  C,  Juin,  1872,  453. 

Formopyrine. — Methylenediantipyrine  ( CnHn 
N202  =  CH2)  is  formed  by  heating  five  parts  of 
antipyrine  with  four  parts  of  formaldehyde  solu- 
tion for  several  hours  to  120°  C.  (248°  F.)  ; 
crystals  melting  at  156°  C.  (312.8°  F.),  or  when 
anhydrous  at  176°  to  177°  C.  (348.8°-350.6°  F.)  ; 
almost  insoluble  in  water,  readily  soluble  in  alco- 
hol.    It  unites  the  action  of  the  two  components. 

Fortoin  is  obtained  by  the  action  of  formalde- 
hyde upon  cotoin,  the  active  principle  of  the  true 

/C    IT    O 
coto-bark.    Its  composition  is  CH2<' ^"jj1^4  and 

it  is  therefore  to  be  viewed  in  the  light  of  a  meth- 
ylenedicotoin.  Fortoin  forms  yellow  needles  or  a 
yellow  powder  emitting  a  feeble  cinnamon-like 
odor;  it  is  freely  soluble  in  chloroform,  acetone, 
glacial  acetic  acid,  and  dilute  alkalies,  but  dis- 
solves sparingly  in  alcohol  and  ether,  while  in 
water  it  is  absolutely  insoluble;  melting  point, 
211°  to  213°  C.   (411.8°-415.4°  F.).    It  is  claimed 


for  fortoin  that  it  has  the  peculiar  action  of  cotoin 
upon  the  intestinal  mucous  membrane,  united 
with  the  antiseptic  and  disinfecting  properties  of 
formaldehyde.  It  is  used  in  those  cases  of  chronic 
intestinal  catarrh  in  which  there  is  no  active 
inflammatory  process.  It  has  been  also  recom- 
mended by  Overlach  as  a  local  application  in 
badly  ulcerated  sore  throats  and  in  gonorrhoea. 
In  making  local  applications  10  per  cent,  of  alco- 
hol should  be  employed  with  water,  and  the 
strength  may  vary  from  one  to  six  grains  to  the 
fluidounce.  Dose,  four  to  seven  grains  (0.26-0.45 
Gm. )   three  to  five  times  a  day. 

Frankenia.  Frankenia  grandifolia,  Cham,  and 
Schlecht.  Yerba  Reuma.  (Fam.  Frankeniaceae. ) 
This  California  herb,  which  contains  about 
6  per  cent,  of  tannin,  is  employed  as  a  topical 
remedy  in  catarrhal  affections,  especially  of  the 
nose  and  genito-urinary  tract;  also  internally  in 
doses  of  from  ten  to  twenty  minims  (0.6  to  1.3 
Cc. )  of  the  fluidextract.  For  local  application  the 
fluidextract  may  be  diluted  with  from  two  to  five 
times  its  volume  of  water. 

Frasera.  Radix  Fraserm.  Radix  Colombo 
Americanos.  Racine  de  Colombo  de  Mariette 
(d'Amerique) ,  Fr.  Frazeravcurzel,  Amerikanische 
Colombowurzel,  G. 

American  Columbo  (Frasera  carolinensis,  Walt. ; 
F.  Walteri,  Michx. )  flourishes  in  the  southern  and 
middle  western  region  of  the  United  States.  It 
prefers  rich  woodlands  and  moist  meadows.  The 
period  of  flowering  is  from  May  to  July ;  but  the 
stems  and  flowers  are  produced  only  in  the  third 
year,  the  radical  leaves  being  the  only  part  of  the 
plant  which  previously  appears  above  ground. 
From  this  manner  of  growth,  it  is  inferred  that 
the  roots,  which  were  formerly  included  in  the  Sec- 
ondary List  U.  S.  P.,  should  be  collected  in  the 
autumn  of  the  second  or  the  spring  of  the  third 
year.  Before  being  dried,  they  should  be  cut  into 
transverse  slices. 

As  formerly  in  the  market,  frasera  was  in  pieces 
irregularly  circular,  an  eighth  of  an  inch  or  more 
in  thickness,  about  an  inch  in  diameter,  somewhat 
shrunk  in  the  middle,  consisting  of  a  central  med- 
ullary matter  and  an  exterior  cortical  portion,  of 
a  yellowish  color  on  the  cut  surfaces,  with  a  light 
reddish-brown  epidermis.  In  appearance  these 
pieces  somewhat  resembled  calumba,  but  were 
easily  distinguishable  by  the  greater  uniformity 
of  their  internal  structure,  the  absence  of  concen- 
tric and  radiating  lines,  and  their  purer  yellow 
color,  without  a  greenish  tinge.  The  root  sliced 
longitudinally,  so  as  to  imitate  gentian,  has  been 
offered  in  the  market  as  American  gentian.  The 
taste  of  frasera  is  bitterish  and  sweetish.  Water 
and  diluted  alcohol  extract  its  virtues,  and  the 
tincture  lets  fall  a  precipitate  upon  the  addition 
of  water,  but  is  not  disturbed  by  tincture  of  galls. 
The  hot  infusion  is  not  precipitated  by  solution 
of  gelatin,  and  gives  with  iodine  no  signs  of  starch. 
These  reactions  afford  adrUtional  means  of  distin- 
guishing the  root  from  calumba.  Higinbothom 
of  Bermuda,  found  in  it  gum,  pectin,  glucose,  wax. 
resin,  fatty  matter,  yellow  coloring  matter,  bitter 
extractive,  and  an  acid  which  was  probably  pecul- 
iar. (A.  J.  P.,  Jan.  1862,  23.)  Frank  W.  Thomas 
has  determined  the  entire  absence  of  berberine. 
(Ibid., July,  1868,  310.)  G.  W.  Kennedy  obtained 
gentisic  acid,  C14H10O5,  and  gentiopicrin,  CaoH30 
0i2.  (Proc.  A.  Ph.  A.,  1873,  635.)  Patch  points 
out  (Ibid.,  1881,  467)  that  the  yellow  coloring 
matter  differs  from  gentisic  acid  in  being  less 
soluble  in  cold  alcohol,  more  soluble  in  hot  alco- 
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hol  and  in  ether,  in  having  a  lower  melting  point, 
86.1°  C.  (187°  F.),  and  in  behaving  differently 
with  nitric  and  sulphuric  acids. 

Frasera,  or  American  Columbo,  is  a  feeble,  sim- 
ple bitter,  Dose,  of  powder,  one  drachm  (3.9 
Gm. )  ;  of  infusion  ( 1  fl.  oz.  to  1  pint  boiling 
water),  two  fluidounces  (60  Cc.)  a  day.  The 
fresh  root  is  said  to  be  emetic  and  cathartic. 

Fraxinus.  Fraxinus  americana,  L.  White  Ash. 
(Fam.  Oleaceae.) — The  bark  has  been  used  in  dys- 
menorrhea by  Charles  P.  Turner  and  others.  The 
wine  may  be  made  (Thomas  S.  Wiegand,  A.  J.  P., 
1882)  by  macerating  eight  troyounces  of  powdered 
bark  for  three  days  in  one  pint  of  sherry  wine, 
then  transferring  to  a  percolator,  and  pouring 
on  sufficient  menstruum  to  obtain  two  pints  of 
percolate.     Dose,  one  fluidrachm  (3.75  Cc). 

Fraxinus  excelsior,  L.  Frcne,  Fr.  Esche,  G. 
Fresco,  Sp.  (Fam.  Oleacese.) — The  bark  of  the 
Common  European  Ash  is  bitter  and  astringent, 
and  at  one  time  was  employed  in  the  treatment  of 
intermittent  fever.  Keller  believed  that  he  had 
found  in  the  bark  a  peculiar  crystallizable  prin- 
ciple which  Buchner  denominated  fraximn  ;  but 
Rochleder  and  Schwartz  proved  that  the  crystals, 
formed  along  with  the  bitter  substance  obtained  by 
the  process  of  Keller,  were  nothing  but  ma  unite. 
(Ph.  Cb.,  1853,  312.)  Fraxin  or  parim,  the  civs 
tallizable  bitter  principle  discovered  by  Salm- 
Horstmar,  is  obtained  by  precipitating  the  decoc- 
tion with  load  acetate,  washing  the  precipitate, 
decomposing  it  by  hydrogen  sulphide,  and  concen- 
trating the  solution,  which  depoeite  the  fraxin  in 
needle-shaped  crystals.  These  .ire  four-sided 
prisms,  shining,  white  with  a  tinge  of  yellow, 
feebly  bitter  and  astringent,  inodCTOtlB,  soluble 
with  difficulty  in  cold  but  readily  in  hot  water. 
They  have  the  formula  CieHi8Oio-  Fraxin  is  a 
glucoside.  dilute  acids  decomposing  it  into  fraxr- 
tin,  CiollsOft,  and  glucose,  CeHi20«.  The  concen- 
trated warm  solution  has  an  acid  reaction.  When 
much  diluted,  it  exhibits  a  clear  blue  fluorescence 
bj  daylight,  especially  if  a  trace  of  ammonia  be 
nt.  .Alkalies,  alkaline  earths,  and  the  car- 
bonates  color  it  yellow;  terrie  chloride  first  colors 
it  green,  and  then  throws  down  a  vellow  precipi- 
tate. (Chew.  Cb.,  1867,  468.)  The  leaves  have 
long  been  used  in  rheumatic  affections  and  gout. 
Garot  has  shown  that  they  contain  hi  per  cent, 
of  calcium  malatc.  (See  J.  P.  C,  3e  s£r.,  xxiv. 
311;  also  4e  s0r.,  xii.  00.)  Dose,  an  ounce  (31 
Gm.),  infused  in  half  a  pint  (236  Cc. )  of  boiling 
water,  three  times  a  da  v.  (See  Am.  J.  M.  S., 
N.  S.,  xxv.  402.) 

French  Chalk. — A  compact,  unctuous,  indu- 
rated talc,  of  a  greenish  color,  glossy,  Bomewhat 
translucent,  soft  and  easily  scratched,  and  leaving 
a  silvery  line  on  paper;  used  chiefly  for  marking 
cloth  and  for  extracting  grease  spots.  (See  Tal- 
cu  m . ) 

Fruit  Essences,  Artificial. — Several  of  the  com- 
pound esters  have  been  found  to  possess  the  odor 
and  flavor  of  certain  fruits,  a  property  which  has 
led  to  their  employment  as  flavoring  materials  for 
confectionery  and  desserts,  under  the  name  of  fruit 
essences.  The  simple  ethers  present  in  these  com- 
pounds, so  far  as  they  have  become  of  commercial 
importance,  are  common  ether  or  ethyl  oxide, 
and  amyl  oxide  or  amylic  ether.  Each  of  these 
ethers  possesses  basic  properties,  and  has  its  alco- 
hol, common  or  ethylic  ether  corresponding  to 
common  or  ethyl  alcohol,  and  amyl  ether  to 
amyl  alcohol  or  fusel  oil.  These  alcohols  are 
hydroxides  of  ethyl  and  amyl  respectively.      (See 


Amyl  Alcohol,  and  Alcohol,  page  103.)  Colored 
artificial  essences  are  to  be  distinguished  from  the 
real  by  the  following  tests,  founded  upon  the 
presence  of  aniline  dyes.  Fuchsine  dyes  a  woollen 
or  silken  thread  a  permanent  rose  color,  the  tint 
imparted  by  natural  fruit  juice  washes  out  (C. 
Puscher,  J.  P.  C,  4e  ser.,  xlv.  395 )  ;  dilute  mineral 
acids  redden  natural  fruit  essences,  turning  yellow 
those  containing  an  aniline  dye;  half  a  volume  of 
nitric  acid  instantly  turns  an  artificial  syrup 
yellow;  potassium  carbonate  reddens  artificial 
syrups,  but  has  no  effect  on  natural  syrups; 
lead  subacetate  precipitates  red  with  fuchsine, 
green  with  natural  fruit.  (M.  Vandeyvere,  J.  P. 
C,  4e  b€t.,  x.  457;   Hagar,  A.  J.  P.,  xlv.  395.) 

Ethyl  Butyrate.  Butyric  Ether.  Ethyl-butyric 
Ester.  C4H7  ( C2H$ )  02. — This  ester  is  readily  pre- 
pared by  dissolving  eight  parts  of  normal  butyric 
acid  in  five  parts  of  ethyl  alcohol  and  mixing  this 
solution  with  ten  parts  of  concentrated  sulphuric 
acid.  After  warming  the  mixture  for  some  time  to 
about  80°  C.  (176°  F.),  and  then  allowing  it  to 
stand  for  some  hours,  it  is  poured  into  cold  water, 
when  the  ether  separates.  It  forms  a  layer  on 
the  surface,  and  may  be  purified  by  washing  it 
with  water  and  subjecting  it  to  the  action  of 
calcium  chloride.  Butyric  ether  is  sparingly  solu- 
ble in  water,  but  verv  soluble  in  alcohol,  and  boils 
at  121°  C.  (249.8°  FJ.  It  is  said  to  be  much  used 
to  communicate  a  pineapple  flavor  to  rum.  Dis- 
solved in  8  to  10  parts  of  alcohol,  it  forms  the 
pineapple  essence.  From  twenty  to  twenty-five 
drops  of  this  essence,  added  to  a  pound  of  sugar 
containing  a  little  citric  acid.  Impart!  to  the 
mixture  a  strong  taste  resembling  that  of  pine- 
apple. Butyric  arid.  C'4n8(>3.  is  formed  during 
what  is  called  the  hutyric  fermentation,  which 
usually  consumes  two  or  three  months  before  it 
is  completed,  and  which  is  preceded  by  the  lactic 
fermentation.  To  prepare  it,  a  solution  of  grape 
sugar  is  mixed  with  half  its  weight  of  chalk,  and 
with  about  one  tenth  of  its  weight  of  cheese  to  act 
as  a  ferment,  and  the  whole  is  kept,  at  the  teni 
Denture  of  32.2°  C.    (90°   F.).     The  sugar  is  first 

transformed  into  a  viscous  substance,  and  after- 
wards into  lactic  acid,  which  is  gradually  con- 
verted into  butyric  acid,  with  the  disengagement 
of  hydrogen  and  carbon  dioxide.  At  the  end  of  the 
fermentation  the  liquid  contains  principally  a 
mixture  of  calcium  butyrate  and  lactate,  from 
which  the  butyric  acid  may  be  obtained  by  pre- 
cipitating the  lime  as  a  carbonate  by  sodium  car- 
bonate, and  decomposing  the  resulting  sodium 
butyrate  with  sulphuric  acid.  Butyric  acid  is  a 
colorless  liquid,  of  disagreeable  odor  and  rancid 
taste.  It  dissolves  in  all  proportions  in  water  and 
alcohol,  boils  at  163°  C.  (325.4°  F.)  ;  density, 
0.973. 

Ethyl    Pelargonate.     Pelargonic   Ether.      Ethyl- 
pelargonic    Ester.        CEnanthic    Ether.       CaH6,C» 

EitOi A  preliminary  step  in  forming  this  ether 

is  to  prepare  the  pelargonic  acid.  This  is  obtained, 
according  to  R.  Wagner,  by  the  action  of  nitric 
acid  on  oil  of  rue.  Treat  the  oil  with  double  its 
weight  of  very  dilute  nitric  acid,  and  heat  the 
mixture  until  it  begins  to  boil.  Two  layers  are 
formed  in  the  liquid,  the  upper  one  being  brownish, 
and  the  lower  consisting  of  the  products  of  the  oxi- 
dation of  the  oil,  with  the  excess  of  nitric  acid. 
The  lower  layer,  having  been  separated,  is  freed 
from  the  greater  part  of  the  nitric  acid  by  evap- 
oration in  a  zinc  chloride  bath,  and  then  filtered. 
This  filtrate  is  a  solution  of  pelargonic  acid,  and 
may  be  converted  into  pelargonic  ether  by  a  pro- 
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longed  digestion,  at  a  gentle  heat,  with  alcohol. 
The  ether  as  thus  prepared  has  the  agreeable  odor 
of  quince,  and  when  dissolved  in  alcohol  in  due 
proportion,  forms  the  quince  essence.  It  is  also 
obtained  from  wine  lees,  by  adding  sulphuric  acid 
and  water,  and  distilling  in  a  current  of  steam. 
Pure  pelargonic  ether  (oenanthic  ether)  is  a  color- 
less liquid,  having  a  peculiar,  vinous,  stupefying 
odor,  and  a  taste  at  first  slight  but  afterwards 
acrid.  Its  sp.  gr.  is  0.8635  at  17.5°  C.  (63.5° 
F.)  and  its  boiling  point  from  227°  to  228° 
C.  (440.6°-442.4°  F.).  It  is  insoluble  in  water, 
but  dissolves  readily  in  alcohol  and  ether.  Pelar- 
gonic acid,  first  obtained  from  Pelargonium 
capitatum  (L. ),  Ait.,  or  rose  geranium,  belongs 
to  the  fatty  acid  series  and  has  the  formula 
C9H18O2.  Delffs's  analysis  of  cenanthic  acid  gives 
it  the  same  composition,  and  he  considers  the 
two  acids  identical. 

Amyl  Acetate.  Amyl-acetic  Ester.  Pentyl  Ace- 
tate. C6H11.C2H3O2. — A  cooled  mixture  of  100 
parts  of  pure  amyl  alcohol  and  130  parts  of  con- 
centrated sulphuric  acid  is  poured  over  100  parts 
of  anhydrous  sodium  acetate  placed  in  a  retort 
connected  with  condensing  apparatus ;  after  12 
hours'  standing  the  ether  is  distilled  off  by  the 
aid  of  a  sand  bath.  The  distilled  liquid  is  purified 
from  free  acid  by  washing  with  a  weak  alkaline 
solution,  and  from  water  by  distillation  from  cal- 
cium chloride.  It  is  a  colorless,  limpid  liquid, 
lighter  than  water,  boiling  at  137°  C.  (278.0° 
F. ),  insoluble  in  water,  but  soluble  in  alcohol. 
It  possesses  the  odor,  in  a  remarkable  degree,  of 
the  Jargonelle  pear,  and  is  manufactured  on  a 
large  scale  for  flavoring  syrups  and  confectionery. 
An  alcoholic  solution  of  this  ether  forms  the  Jar- 
gonelle pear  essence.  Fifteen  parts  of  amyl  ace- 
tate, with  half  a  part  of  acetic  ether,  dissolved  in 
100  parts  of  alcohol,  form  what  may  be  called  the 
bergamot  pear  essence,  which,  when  employed  to 
flavor  sugar  acidulated  with  a  little  citric  acid, 
imparts  the  odor  of  the  bergamot  pear,  and  a 
fruity  taste.  Amyl  acetate  mixed  with  ethyl 
butyrate  forms  another  fruity  compound,  which 
recalls  the  odor  of  the  banana,  and  forms,  in 
alcoholic  solution,   the   banana  essence. 

Amyl  Valerate.  O5H11.C5H9O2.  Amyl  Vale- 
rianate. Amyl-valeric  Ester.  Apple  Oil. — This  is 
made  by  carefully  mixing  four  parts  of  pure  amyl 


alcohol  (fusel  oil)  with  four  of  sulphuric  acid, 
and  adding  the  mixture,  when  cold,  to  five  parts 
of  valeric  acid.  The  whole  is  warmed  for  a  few 
minutes  in  a  water  bath,  and  then  mixed  with  a 
little  water,  which  causes  the  ether  to  separate. 
Lastly,  it  is  purified  by  washing  it  with  water 
and  a  weak  solution  of  sodium  carbonate.  It 
boils  at  188°  C.  (370.4°  F.),  and  has  a  sp.  gr.  of 
0.879  at  0°  C.  (32°  F.).  An  alcoholic  solution  of 
this  ether,  in  the  proportion  of  one  part  to  six 
or  eight  of  alcohol,  forms  a  flavoring  liquid 
under  the  name  of  apple  essence.  (See  Valeric 
Acid.) 

Besides  the  essences  here  described,  there  are 
found  in  commerce  the  strawberry,  raspberry, 
apricot,  greengage,  mulberry,  and  black  currant 
essences,  all  of  which  may  be  viewed  as  various 
mixtures  of  the  esters  of  the  ethyl  and  amyl 
series,  modified  by  the  addition  of  pure  nitrous 
ether,  tincture  of  orris,  vanilla,  volatile  oils,  etc., 
to  bring  about  a  resemblance  to  the  fruit  the  odor 
and  taste  of  which  it  is  the  object  to  imitate.  In 
making  these  essences  it  is  important  that  the 
materials  should  be  pure,  especially  the  fusel  oil 
and  alcohol.  The  alcohol  used  as  a  solvent  should 
be  rectified  and  deodorized. 

The  fruit  essences  are  extensively  employed  for 
flavoring  ices,  jellies,  lozenges,  and  drops,  and  for 
making  fruit  syrups  and  effervescent  beverages. 
They  are,  however,  vastly  inferior  to  the  concen- 
trated juices  and  extracts  from  the  real  fruits, 
and  if  used  at  all  should  be  free  from  injurious 
coloring  agents. 

Kletzinsky  prepared  a  table  giving  the  in- 
gredients, and  their  proportions,  of  a  large  num- 
ber of  fruit  essences.  This  table  *  has  been  carefully 
revised,  as  several  important  errors  occurred  in  it. 
They  are  alcoholic  solutions  of  different  ethers, 
to  which  are  sometimes  added  certain  acid  and 
natural  essences.  Glycerin  is  present  in  nearly 
all,  being  useful  in  blending  and  harmonizing  the 
different  flavors.  The  alcohol  and  other  ingredi- 
ents must  be  chemically  pure.  See  a  paper  by 
George  R.  Pancoast  and  Willard  Graham  (Proc. 
Penn.  Phar.  Assoc,  June,   1906). 

Fuchsine. — This  product,  one  of  the  older  coal 
tar  colors,  is  either  rosaniline  hydrochloride  or 
acetate,  a  complex  body,  the  formula  being  C20 
H19N3.HCI  or  C20H19X3.C2H4O2.     Both  compounds 
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form  large  crystals  of  a  greenish  lustre,  which 
dissolve  in  water  (the  acetate  more  easily  in  cold 
water)  with  carmine-red  color.  They  stain  ani- 
mal tissue  directly  violet-red,  while  vegetable  fibre 
must  first  be  mordanted.  Reiss  (O.  H.  M.  C., 
1888)  recommends  fuchsine  as  a  specific  in  acute 
and  chronic  Bright's  disease.  Fuchsine  and  safra- 
niae,  C21H20N4,  are  said  to  be  largely  employed 
in  France  for  coloring  wines  red.  In  the  experi- 
ments of  Cazeneuve  and  Lepine  (G.  H.  M.  C, 
Nov.  1885)  fuchsine  was  found  to  be  free  from 
toxic  properties,  but  safranine  proved  itself  a 
violent  poison,  causing  marked  dyspnoea,  acceler- 
ation of  the  heart's  beat,  violent  diarrhoea  and 
albuminuria,  and  death  from  respiratory  paraly- 
sis. Dose  of  rosaniline,  one-tenth  to  one-sixth 
grain   (0.000-0.010  Gm.). 

Fucus  vesiculosus.  L.  Sea-wrack.  Bladder- 
wrack.  Kelp-ware.  Black-tang.  Cutweed.  Quercus 
Marina.  Fuotu  (  \  arech)  visiculeux,  Fr.  Blasen- 
tang,  Scetang.  Meereiche,  G.  ( Fam.  Fucaceae. ) 
This  sea  weed  is  perennial,  with  the  frond  or 
Bat,  smooth  and  glossy,  from  one  to  four 
feet  long,  from  half  an  inch  to  an  inch  and  a  half 
broad,  furnished  with  a  midrib  throughout  its 
length,  dichotomous,  entire  upon  the  margin,  and 
of  a  dark  olive  green  color,      niell   spherical 

dee,  tilled  with  a  mixture  ol  nitrogen  and  oxygen 
but  no  CO*,  are  immersed  in  the  frond  near  tin- 
midrib.  Tin-  air  in  these  ve-ieles  has  not  the  exact 
composition  of  the  atmosphere,  OOUSisting,  accord- 
ing to  the  analysis  of  Krnest  Baudrimont,  in 
one  instance  of  iiS.4  per  cent,  of  oxygen  and  71.0 
of  nitrogen,  in  another  of  20. t  of  the  former  and 
7.'{.. ->  of  the  latter.  (./.  /'.  C,  4e  her.,  ii.  440.) 
The  fruit  consists  of  roundish,  compressed  concep 
tacles,  at  the  ends  of  the  branches,  filled  with  a 
clear  tasteless  mucus  and  containing  oog^nia  and 
antheridia    on    distinct    plants.       1  he    plant    I 

upon  the  shore*  of  Europe  and  of  this  continent. 

attaching  itsclt  to  the  rock-  by  it-  expanded  woody 
root.      On    the   00m*ta   Of   Scotland    and    France   it    fa 

much  used  in  the  preparation  of  help.     It  is  also 

employed  as  ■  manure,  and  is  mixed  with  the 
fodder  of  cattle.      It    has  a   peculiar  odor,  and  a 

nauseous     saline     taste       Several     chemists     have 

undertaken  its  analysis,  but  the  results  are  not 
satisfactory.  It  contains  much  sodium  in  saline 
combination,  and  iodine,  according  to  Qaultier  da 
Claubiy,  in  the  state  of  potassium  iodide. 

\oy  has  found  in  it  0.21  per  cent,  of  iodine. 
( /*.  ./.,  x.  434.)  These  ingredients  remain  in 
its  ashes,  and  in  the  oharooal  resulting  from  it- 
exposure  to  heat  in  close  vessels.  On  the  coast  of 
Prance  about  ■  dozen  species  of  sea  weed  have 
been  used  in  making  kelp.  According  to  Eugene 
Marchand,  Fucus  vesiculosus  is  one  of  those  poor- 
e-t  in  iodine,  the  different  species  of  Laminaria 
containing  far  larger  amounts  of  iodine  than  the 
Fucaeea?.  (See  P.  ./.,  1884.  1011.)  Laminaria 
digitata  (L.),  Lamx..  and  L.  stenophylla  contain 
ten  times  as  much  iodine  as  the  Fuci,  and  are 
practicallv  now  the  onlv  kelps  used  in  making 
iodine.      ('See  P.  J.,  1884,  1020.) 

The  charcoal,  which  is  sometimes  called  Mthiops 
vegetabilis  or  vegetable  ethiops,  has  long  had  the 
reputation  of  a  deobstruent,  and  been  given  in 
goitre  and  scrofulous  swellings.  The  mucus  con- 
tained in  the  vesicles  was  applied  externally,  with 
advantage,  by  Russell,  as  a  resolvent  in  scrofu- 
lous tumors.  Duchesne  Duparc  has  obtained 
from  it  very  good  results  in  the  treatment  of 
morbid  obesity.  (J.  P.  C,  1862,  05.)  A.  T. 
Carson  affirms,  however,  that  the  Fucus  vesiculo- 


sus is  largely  used  in  Ireland  for  fattening  pigs, 
and  it  is  doubtful  whether  its  preparations  are 
capable  of  reducing  human  obesity  unless  given  in 
such  doses  as  to  interfere  with  digestion  and  in- 
jure the  health.  Dannecy  prepares  the  extract 
from  the  plant,  collected  at  the  period  of  fructi- 
fication and  rapidly  dried  in  the  sun.  The  coarse 
powder  he  treats  for  three  days,  with  four  times 
its  weight  of  alcohol  of  86°,  expresses  at  the  end 
of  this  time,  and  subjects  the  residue  twice  suc- 
cessively to  a  similar  treatment  with  alcohol  of 
54°.  The  tinctures  are  then  mixed,  the  alcohol 
distilled  off,  and  the  remainder  evaporated  to  the 
consistence  of  an  extract.  Of  this  extract,  which 
is  one-fifteenth  of  the  plant,  three  pills,  each  con- 
taining 0.25  Gm.  (3.75  grains),  may  be  taken 
daily  in  the  beginning,  and  increased  gradually 
to  twenty-four  pills.  (J.  P.  C,  1862,  434.)  From 
the  tincture  a  syrup  may  be  prepared. 

Other  species  of  Fucus  are  in  all  probability  pos- 
sessed of  similar  properties.  Many  of  them  con- 
tain a  gelatinous  matter  and  a  sweet  principle 
analogous  to  mannite,  and  some  are  used  as 
food  in  times  of  scarcity.  Large  quantities  of  a 
sea  weed,  agar-agar,  are  gathered  on  the  rocky 
-  of  the  East  India  islands,  and  sent  to  China, 
where  it  is  valued  for  making  jellies  and  as  a  size 
for  stiffening  silks.  The  varieties  are  classilied  by 
Fri.-tedt    as    follows. 

1. — Ceylon  Agar-agar,  consisting  chiefly  of  8phtB- 
rococcus  lichenoides,  Ag.,  the  alga  uaed  by  the 
Uirundo  esculenta  in   the   formation  of  its  edible 

2. — Macassar  A gar-agar, coming  from  the  straits 
between  Borneo  and  Celebes,  oonaistina  oi  Impure 

Eucheurna  sjiinosurn.  Ag..  imiusted  with      ill. 

3. — Japanese  Agar-agar,  known  as  Japanese 
isinglass,  derived  from  several  alga,  especially 
Bphwrococoue  oossprseeue,  Ag.,  Qloiopeltis  tetuut, 
•  I.  Ag..  (hlidium  corneum.  Lam.,  and  (I.  mil  Ha- 
QailL  It  occurs  in  European  oommeros 
either  in  transparent  pieces,  two  fed  long  and 
as  thick  as  a  straw,  prepared  in  Singapore  by 
putting  the  alga?  named  in  hot  water,  or,  more 
frequently,  in  yellowish-whit.  fool  long 

and  upward  of  a  inch  in  width.  It  is  the  latter 
kind  of  agar-agar  that  is  suitable  lor  the  culture 
of  bacteria,  according  to  Koch's  method.  ( /'.  ./., 
1885,    188.) 

Morin  has  investigated  the  gelosr  ol  Paysn,  con- 
tained in  the  agar-agar.  When  a  solution  of  geloss 
is  cooled,  even  that  of  1  in  500  parts  of  water,  a 
colorless,  transparent,  and  stiff  felly  is  obtained, 
which,  when  heated  with  moderately  -Iron;.'  nitric 
acid,  yields  mueic  and  oxalic  acids.  It  dissolves 
on  heating  with  acidulated  water  without  yielding 
a  jelly  on  cooling. 

Qeloee  leaves  3.88  per  cent,  of  ash,  and  when 
air-dried  contains  22.85  per  cent,  of  moisture. 
When  dissolved  there  also  separates  out  a  floccu- 
lent  mass  amounting  to  1.9  per  cent.  Alcohol 
precipitates  gelose,  but  it  cannot  be  obtained  pure 
in  this  manner,  as  the  precipitate  contains  some 
ash.      [O.  R.  A.  8.,  No.  90,  924-92G.) 

Under  the  name  of  gelosine  a  mucilaginous  sub- 
stance, extracted  from  a  Japanese  alga,  has  en- 
tered commerce  in  the  form  of  dry.  whitish  leaves. 
Gelosine  is  soluble  in  alcohol  and  water,  and  is 
said  when  wet  to  gradually  contract  and  expel 
water  and  the  medicinal  substances  which  it  may 
contain.  It  has  been  proposed  as  a  pharmaceutical 
basis  for  various  preparations  for  local  use.  (See 
B.  M.  J.,  vol.  ii.  1886.)  Glycerin  suppositories 
have  been  made  with  agar-agar  as  a  vehicle,  but 
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they  can  contain  but  70  per  cent,  of  glycerin. 
The  official  suppositories,  made  with  9odium 
stearate,  contain  90  per  cent,  of  glycerin. 

The  Ceylon  moss  is  a  delicate  fucus  (Fucus 
amylaceus)  growing  on  the  coast  of  Ceylon.  It 
abounds  in  starch  and  vegetable  jelly,  and  is  used 
like  carrageen  or  Irish  moss.  (P.  J.,  xiii.  355.) 
(Fucus  Helminthochorton,  L.,  Gigartina  Helmin- 
thochorton, Grev.)  tiphcerococcus  Helmintho- 
ehorton (L.),  Ag.,  has  some  reputation  in  Europe 
as  an  anthelmintic  and  febrifuge.  It  is  an  ingre- 
dient in  the  mixture  of  marine  plants  sold  in 
Europe  under  the  name  of  Corsican  moss  or  hel- 
ium thochorton.  This  is  used  in  decoction,  from 
four  to  six  drachms  to  the  pint;  dose,  a  wine- 
glassful  three  times  a  day. 

Attention  has  been  called  by  Sloan  of  Ayr, 
Scotland,  to  the  Laminaria  digitata  (L. ),  Lamx., 
L.  Cloustoni,  Edmonst.,  commonly  called  sea-girdles 
or  tangles,  of  Scotland,  as  supplying  an  admirable 
material  for  bovigies.  The  stem  is  from  two  to 
twelve  feet  long  and  an  inch  or  more  in  breadth, 
is  of  great  strength  and  tenacity,  with  the  prop- 
erty of  drying  readily,  and,  in  doing  so,  of  shrink- 
ing much,  and  acquiring  an  elastic  firmness,  with 
a  consistence,  if  the  desiccation  be  arrested  at  the 
proper  point,  somewhat  softer  than  horn.  In  this 
state  the  plant  may  be  kept  for  years,  and  is 
capable  of  absorbing  moisture  at  any  time  and 
swelling  to  the  original  size,  so  that  it  has  been 
used  for  the  making  of  dilating  bougies  and  tents. 

Fuligokali. — This  preparation,  proposed  by 
Deschamps,  is  formed  by  boiling  for  an  hour  20 
parts  of  potassium  hydroxide  and  100  of  shining 
soot,  in  powder,  in  a  sufficient  quantity  of  water. 
The  solution,  when  cold,  is  diluted,  filtered,  and 
evaporated  to  dryness.  Fuligokali  is  in  the  form  of 
a  black  powder,  or  of  scales,  very  soluble  in  water, 
and  having  an  empyreumatic  odor  and  mild  alka- 
line taste.  It  is  used  in  the  same  affections  as 
anthrakokali.  The  dose  is  two  or  three  grains 
(0.13-0.2  Gm. ),  repeated  several  times  a  day.  An 
ointment,  containing  from  sixteen  to  thirty-two 
grains  (1.04-2.13  Gm.)  to  the  ounce  (31  Gm.)  of 
lard,  was  found  by  Gibert  of  Paris,  to  be  deter- 
gent, resolvent,  and  gently  stimulant.  (A.  J.  P., 
xiv.  284.) 

Fumaria.  Fumaria  officinalis,  L.  Fumitory. 
Beggary.  Fumeterre,  Fr.  Erdrauch,  Feldraute,  G. 
(Fam.  Papaveracea*. ) — A  small  annual  European 
plant,  naturalized  in  this  country,  growing  in  cul- 
tivated grounds,  and  flowering  from  May  to  Au- 
gust. It  was  formerly  considerably  employed  as  a 
medicine,  and  is  still  used  in  Europe.  The  leaves 
are  the  official  part.  They  are  inodorous,  have  a 
bitter,  saline  taste,  and  are  very  succulent, yielding 
by  expression  a  juice  which  has  the  sensible  and 
medicinal  properties  of  the  plant.  An  extract,  pre- 
pared by  evaporating  the  expressed  juice  or  a  de- 
coction of  the  leaves,  throws  out  upon  its  surface  a 
copious  saline  efflorescence.  Fumaric  acid,  C4H4O4, 
was  early  identified  as  present,  and  its  isomerism 
with  maleic  acid,  the  acid  obtained  from  malic 
acid  by  heat,  was  established  later.  The  alkaloid 
fumarine,  which  was  observed  by  Peschier,  has 
been  believed  by  some  chemists  to  be  identical 
with  corydaline,  but  according  to  Reichwald  (P. 
J.,  xix.  990)  its  formula,  C2iHi9N.04,  is  differ- 
ent from  that  of  corydaline,  from  which  it  further 
differs  in  striking  immediately  an  intense  violet 
with  concentrated  sulphuric  acid  and  an  intense 
golden  color  with  strong  nitric  acid.  It  occurs  in 
colorless,  tasteless  crystals,  freely  soluble  in  chlo- 
roform, less  so  in  benzene,  still  less  so  in  alcohol 
and  ether,  sparingly  soluble  in  water.    He  obtained 


it  by  treating  the  pulp  of  the  leaves  with  concen- 
trated acetic  acid,  with  the  aid  of  heat,  filtering, 
evaporating  the  liquid,  treating  the  extract  with 
boiling  alcohol,  filtering  the  alcoholic  solution, 
and,  finally,  decolorizing,  and  evaporating  so  that 
crystals  might  form.  The  acetate  thus  procured 
was  decomposed  by  the  alkalies,  and  yielded  the 
fumarine.  (See  Adermann,  A.  J.  P.,  1890,  396.) 
Fumitory  has  been  considered  gently  tonic,  altera- 
tive, and,  in  large  doses,  laxative  and  diuretic. 
Hannon  has  found  fumarine,  in  the  dose  of 
about  one-third  or  one-fourth  of  a  grain  (0.021- 
0.016  Gm.)  to  be  moderately  excitant;  in  that  of 
three  grains  (0.2  Gm.)  to  be  at  first  irritant  and 
afterwards  sedative.  (Ann.  Ther.,  1854,  78.) 
Both  in  ancient  and  modern  times  fumitory  has 
been  esteemed  a  valuable  remedy  in  visceral 
obstructions,  particularly  those  of  the  liver,  in 
scorbutic  affections,  and  in  various  troublesome 
eruptive  diseases.  Cullen  gave  two  fluidounces 
(60  Cc.)  of  the  expressed  juice  twice  a  day. 
Others  have  prescribed  it  in  much  larger  quan- 
tities. The  leaves,  either  fresh  or  dried,  may  be 
used  in  decoction  or  extract,  in  almost  indefinite 
dose.  The  inspissated  juice  has  also  been  em- 
ployed. 

Furfurol.  Furol. — Pyromucicaldehyde,  C4H3 
(CHO)O,  a  decomposition  product  of  certain  pro- 
teids,  occurs  in  beer  and  brandy  and  is  produced 
in  the  distillation  of  bran,  pentoses,  etc.,  with 
diluted  sulphuric  acid.  It  is  a  limpid,  colorless 
liquid,  soluble  in  11  parts  of  water  and  freely  in 
alcohol  and  ether. 

According  to  Brunton  and  Tunnicliffe  (L.  L., 
4032),  this  toxic  aldehyde  is  present  in  all  raw 
spirits  and  is  the  cause  of  their  toxic  properties. 
The  dose  of  one  and  a  half  grains  (0.096  Gm.)  of 
furfurol  produces  in  man  a  persistent  headache. 
Ammonia  is  said  to  be  antidotal  to  furfurol,  hence 
its  value  in  "  pick-me-ups." 

Fustic. — A  yellow  dye-wood,  obtained  from 
Chlorophora  tinctoria  (L. ),  Gaud,  (llorus  tincto- 
ria,  L.,  Madura  tinctoria,  D.  Don,  Broussonctia 
tinctoria,  H.  B.  K.),  a  tree  of  the  fam.  Mora- 
cea,  growing  in  the  West  Indies  and  South 
America.  It  is  not  used  in  medicine  or  pharmacy. 
According  to  Bancroft,  two  different  woods  bear  in 
England  the  name  of  fustic,  one  the  product  of  the 
tree  just  mentioned,  distinguished  as  old  fustic, 
probably  from  the  greater  magnitude  of  the  billets 
in  which  it  is  imported;  the  other  derived  from 
the  Rhus  cotinus,  L.,  or  Venice  sumach,  and  called 
young  fustic,  or  sometimes  Hungarian  fustic.  The 
wood  of  C.  tinctoria  owes  its  coloring  proper- 
ties to  two  principles,  which  have  been  isolated 
by  R.  Wagner;  one  denominated  morin.  or  morin- 
don,  C15H10O5,  and  the  other  moritannic  acid, 
Ci3H806,  from  its  resemblance  to  tannin.  The 
former,  when  distilled  with  zinc  dust,  yields 
methyl-anthracene,  whence  the  conclusion  has 
been  drawn  that  it  is  a  trioxipnethulanthraqui- 
none,  Ci6H702(0H)3.  (See  Chem.  Gaz.,  ix.  1,  21, 
and  241.)  From  the  fustic  of  Rhus  cotinus,  L. 
(Fam.  Anacardiacese) ,  or  Hungarian  fustic, 
Chevreul  extracted  a  yellow  coloring  matter,  in 
small  crystalline  needles  when  pure,  which  he 
called  fisetin.  J.  Schmidt  (Ber.  d.  Chem.  Ges.,  19, 
1734-1749)  has  made  a  thorough  study  of  fisetin, 
and  prepared  a  number  of  derivatives  of  it.  He 
states  that  it  occurs  in  the  wood  as  a  tannic  acid 
compound  of  the  glucoside  of  fisetin,  which  he  calls 
fustin.  This  latter  body  crystallizes  from  hot 
water  in  fine  silvery  needles,  easily  soluble  in  alco- 
hol and  dilute  alkalies,  sparingly  in  ether.  It 
melts  at   from  218°-219°    C.    (424.4°-426.2°    F.) 
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with  decomposition.  By  warming  with  dilute 
H2SO4  it  is  split  up  into  fisetin  and  a  glucose 
(probably  isodulcite ) .  The  fisetin  has  the  for- 
mula CicHioOg,  and  as  it  contains  four  hydroxyl 
groups,  it  is  probably  a  tetroxymethylanthraqui- 
none,  Ci6He02(OH  )4.  It  is  obtained  by  recrys- 
tallization  from  dilute  alcohol  or  acetic  acid:  it 
forms  fine  yellow  needles  or  yellow  prisms.  It 
is  very  slightly  soluble  in  hot  water,  easily 
soluble  in  alcohol  and  acetic  ether,  sparingly  in 
ether  and  benzene. 

Gabianol  is  a  substance  prepared  from  a  natural 
■hale.  It  is  described  as  a  dark  brown,  oily  liquid, 
with  a  greenish  reflection,  and  as  being  a  valu- 
able remedy  in  various  diseases  of  the  lungs  and 
throat,  administered  in  capsules,  each  containing 
4  grains    (0.26  Gm.). 

Gaiacyl. — C.  Andre"  describes  galacyl  as  being 
the  calcium  derivative  of  guaiacol-sulphonic  acid. 
(C7H7O2SO3)  aCa.  It  occurs  as  a  bluish 
powder  very  soluble  in  water  and  alcohol,  but  not 
in  oil.  It  has  been  employed  as  a  local  anaesthetic 
in  5  to  10  per  cent,  solutions,  but  is  probably  of 
little  value.      (./.  }'.  ('..  g  ,,1.  vii.) 

Galangal.     (lalanya.     China  Hoot.      India  Root. 

QaUmga,  Fr.  Rhieoma  Oalamgte,  1'.  a.  Galgant. 
G. — Two  varieties  are  described  by  authors,  the 
Qalanga  major  and  Galanga  minor,  or  large  and 
small  galangal.  They  are  probably  the  roots  of 
different    plants.     The   large  galanpral   is  derived 

from  Alpinia   Galanga.   Willd.    (Maranta   Galanga, 
ilanga   officinalis,   Salisb. ).      According   to   Jl. 
F.    BUM  of  (anion,  the  smaller  galangal    i-   the 
product  of  a  distinct   but    closely  allied   plant.   .1/ 
pin. a    officinaruiii .    Hanee.       (.4.   ./.    P..   xliii. 
Both  forms  are  brought  from  the  Fa>-t  Indus.    The 
larger  variety  is  cylindrical,  three  or  four   inches 
long,    as    thick    as    the    thumb    or    thicker, 
forked,  reddish-brown  externally,  ■lightly  *t  1 
longitudinally,  marked  with  wrhltisfc  circular  rinps, 
illy.  r:itlier  hard  tad  fibrous, 
difficultly   pulverizable,   of  an   agreeable  aromatic 
odor,  and  a  pungent,  hot.  spicy,  permanent    I 
The  small   <jul<in<i'ii   resembles    the   preoeding   in 
shape,  but   is  smaller,  not  exceeding  the  little  fin- 
ger   in    thickness,    of    a    dark  and    of   a 
stronger    taste    and    odor.      According    to    Morin, 
galangal  contains  a  volatile  oil.  an  acrid  resn 
tractive,  gum,  bassorin.  and  lignin.    A.  Vogel,  Jr., 
found  also  starch  and   Band  oil.      [Ph.  <'h..    1844, 
158.)         H.    Urandes    discovered    a    peculiar 
tallizable    substance     called     karmpferid.       ( 
1'harm..    xxxii.    311;     see   also    A.    Pharm., 
ltil.)       The    RCtta    principlee    are    the   volatile    oil 
and  acrid  resin.     Thresli   baa  described    (.4.  ./.  /'.. 
1884,  553)   an  active  pungent  principle,  which  he 
has    named    galangol.      Galangal    is   a    stimulant 
aromatic.      It   was   known   to   the   ancient   Greeks 
and  Arabians,  and   formerly  entered   into  numer- 
ous  compounds.      (A.  J.    P..   xliii.)      Dose,   from 
fifteen  to  thirty  grains  (  1.0-2.0  Gm.)  in  substance, 
and  twice  as  much  in  infusion. 

Galega.  Oalega  officinalis,  L.  Ooat's  Rue. 
Herba  Rutce  Caprariar.  Galega,  Rue  de  Chevre.  Fr. 
Geisraute,  Pestilenzkraut,  G. — A  perennial  legu- 
minous herb,  growing  in  the  south  of  Europe, 
and  sometimes  cultivated  in  gardens.  It  is  with- 
out odor  unless  bruised,  when  it  emits  a  dis- 
agreeable odor.  Its  taste  is  unpleasantly  bitter 
and  somewhat  rough,  and  when  chewed  it  stains 
the  saliva  yellowish -brown.  In  former  times  it 
was  much  employed  in  malignant  fevers,  the 
plague,  the  tires  of  serpents,  worms,  etc.  In  1873 
Gillet-Damitte,  in  a  communication  to  the  French 


Academy,  stated  that  this  plant  when  fed  to 
cows  would  increase  the  secretion  of  milk  from 
35  to  50  per  cent.;  since  which  time  Cerisoli, 
Goubeaux,  Masson  d'Aury,  Millbank,  and  Carron 
de  la  Carriere  have  affirmed  that  goat's  rue  is  a 
powerful  galactagogue.  The  best  preparation  ap- 
pears to  be  an  aqueous  extract  prepared  from  the 
fresh  plant.  This  almost  black  extract  has  a  pro- 
nounced odor,  and  may  be  given  in  doses  of  from 
eight  to  fifteen  grains  (0.5  to  1.0  Gm.),  from  three 
to  five  times  a  day. 

The  root  of  the  indigenous  Cracca  virginiana, 
L.  (Galega  virginiana,  L.,  Tephrosia  virginiana, 
Pers. ),  is  said  to  be  diaphoretic  and  powerfully 
anthelmintic.     It  is  given  in  decoction. 

Galium.     Galium  Aparine,  L.     Cleavers.     Goose- 

grass.    Grateron,  Riible,  Fr.     Kleblcraut.  (J This 

is  an  annual,  succulent,  rubiaceous  plant,  common 
to  Europe  and  the  United  States,  growing  in  culti- 
vated grounds,  and  along  fences  and  hedges.  It  is 
inodorous,  and  has  a  bitterish,  herbaceous,  some- 
what acrid  taste.  Analyzed  by  Schwartz,  it  was 
found,  besides  chlorophyll,  starch,  and  other  prin- 
-  common  to  all  plant*,  to  contain  three  dis- 
tinct acids, — viz.,  a  variety  of  tannic  acid,  which 
he  names  galitannic  and.  citric  add,  and  a  pecul- 
iar acid,  previously  discovered  by  Schwarti 
Rochleder,  and  named  ribiohloric  acid.  CuIIsOg. 
(P.  ./.,  xii.  190.)  The  expressed  jui 
to  be  aperient,  diuretic,  and  antiscorbutic,  and  has 
used  in  droj>sy,  congestion  of  the  S]>h<n, 
scrofula,  scorbutic  eruptions,  and  lepra*  Orwiu 
(7'.  G..  vnl.  i.  7C>7  l  commends  it  highly  in  pso. 
Three  ounces    (90  Cc)    may   be  given   twice  a  day. 

Galium     mum.     L.        Y<llmr     Latins'     liidstraw. 
Cheese    R<nn<t.       Caillelait    jaune.    Fr.      .)/ 
kraut.    I.ii  bfiaucnstroh,    G. — This    European    Ga- 
lium   (  l-'iim.   Kubiaess))    is    inodorous,   but   haa  an 
astringent,  acidulous,  bitterish  taste.     The  bi 

seed  to  oolor  cheese  yellow, 
being  introduced  into  milk  before  coagulation. 
It   1*  also  mad  for  dyeing  yellow.     Thi 

this  and  of  most  other  species  dyi'  red.  and  the 
plant,  eaten  hy  annuals  colors  the  bones  like 
madder.  Schwartz  found  the  same  principl 
it  as  in  G.  Ajiarinc.  It  was  formerly  highly  es- 
I  as  a  remedy  In  epilepsy  and  hytteria,  and 
was  applied  externally  in  cutuncovs  eruption*,  in 
the  form  either  of  the  recently  expressed  juice  or 
of  a  decoction  from  the  fresh  plant.  Of  the 
American  ■posies,  0,  tinotoriwn,  L  ely  al- 

lied in  properties  to  Q.  verum.  It  is  said  bo  be 
in  cutaneous  diseases,  and  1he  root  is 
employed  by  the  Indian1-  foi  staining  their  feathers 
and  other  ornaments  red.  G.  triflorum,  Michx., 
contains  coumarin.  as  pointed  out  by  L.  von  Cotz- 
hausen.      (A.  J.  P.,   1870,  405.) 

Gallacetophenone.      Alizarine     Yellow.      C. — 

(eH2  {  (ii  ('f,-    This  is  a  derivative  of  pyrogallol, 

containing  an  acetyl  group  replacing  an  II  atom  of 
the  benzene  nucleus.  Forms  a  pale  yellow  powder, 
crystallizing  from  hot  water,  in  which,  as  well  as 
in  alcohol  and  ether,  it  is  readily  soluble.  It  is 
also  soluble  in  glycerin  in  all  proportions.  This 
substance  has  been  proposed  as  a  substitute  for 
pyrogallic  acid  in  the  local  treatment  of  psoriasis, 
it  being  claimed  that  it  does  not  stain,  and  is 
not  so  poisonous  as  the  acid. 

Gallinol.         Gallanol.         Gallanilide.         CeHs 

I  F™H-F8S  rv— This  anilide  of  gallic  acid  is 
\  (OH )  3  ~r  ^ri20 

formed  by  boiling  tannin  with  aniline,   and   was 

brought   forward   by   Cazeneuve  and   Rollet   as   a 
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local  remedy  to  replace  chrysarobin  in  the  treat- 
ment of  skin  diseases.  (C.  R.  A.  S.,  1893.)  It 
occurs  in  colorless  crystals  melting  at  205°  C. 
(401°  F. ),  of  a  bitter  taste,  soluble  in  hot  water, 
ether,  and  alcohol,  insoluble  in  benzene  and  chlo- 
roform. It  has  been  especially  commended  by 
Gonon,  Bayet,  Max  Joseph,  and  others,  not  only 
in  psoriasis,  but  also  in  chronic  eczema,  to  be  used 
in  a  10  per  cent,  solution  or  ointment,  or  some- 
times in  very  advanced  cases  as  high  as  20  per 
cent. ;  it  is  affirmed  never  to  produce  irritation. 
The  removal  of  the  hair  is  not  necessary,  provided 
the  skin  be  thoroughly  cleansed  with  alkaline  soap 
solutions. 

Gallobromol.  Dibromgallic  Acid.  CeBr2 
(OH)aCOOH A  colorless  or  pale  grayish-red  pow- 
der composed  of  fine  needles  melting  at  205°  C. 
(401°  F. )  ;  soluble  with  difficulty  in  cold  water, 
easily  soluble  in  hot  water,  alcohol,  and  ether, 
and  having  a  strong  acid  reaction  and  a  slightly 
bitter  taste.  It  has  been  used  by  L6pine  in  neuras- 
thenia and  epilepsy  to  replace  potassium  bromide, 
but  it  would  seem  to  be  a  somewhat  dangerous 
remedy,  as  in  Lupine's  experiments  a  dog  weighing 

11  kilogrammes  was  killed  in  two  hours  by  11  Gm., 
death  having  been  preceded  by  slowing  of  the 
heart's  action,  depression  of  respiration,  rise  of 
temperature,  convulsions,  and  methsemoglobinuria. 
According  to  Stein,  it  is  to  dogs  more  poisonous 
than  the  sodium  bromide,  less  than  the  potassium 
bromide.  In  the  dog  small  doses  produce  a  pri- 
mary moderate  rise  of  the  blood  pressure,  followed 
by  fall  of  pressure,  with  cardiac  arythmia.    Dose 

( Lupine ) ,  as  a  sleeping  potion,  forty-five  grains 
(3  Gm.)  ;  in  epilepsy,  from  thirty  to  forty-five 
grains  (2-3  Gm.)  a  day.  (See  Cb.  G.  T.,  xiii. 
1895.) 

Gallols. — E.  Kromayer  {Monatshefte  fur  Prakt. 
Dermatologie,  vii.)  has  tested  as  remedies  for  dis- 
eases of  the  skin  a  number  of  chemical  combina- 
tions of  pyrogallol,  chrysarobin,  and  resorcinol, 
with  various  acids.  Of  these  a  few  give  promise 
of  therapeutic  usefulness. 

Lenigallol,  pyrogallol  triacetate,  is  described  as 
a  white  insoluble  powder,  slowly  soluble  on  warm- 
ing with  aqueous  solutions  of  alkalies,  with  de- 
composition. 

Eugallol,  pyrogallol  monoacetate,  is  a  very  thick, 
syrupy,  transparent,  dark  yellow  mass,  readily  sol- 
uble in  water. 

These  substances  are  stated  not  to  be  affected  by 
contact  with  healthy  skin,  but  to  be  slowly  decom- 
posed by  the  diseased  skin  with  the  liberation  of 
pyrogallol.  Strong  ointments  of  lenigallol  are  to 
be  employed  in  psoriasis,  1  to  2  parts  of  lenigallol 
to  200  parts  of  zinc  paste  in  eczemas.  Even  the 
most  acute  eczemas,  as  well  as  those  with  impe- 
tiginous crusty  exudations,  are  reached  by  the 
ointment. 

Eugallol  produces  great  local  excitement,  and 
is  only  to  be  employed  in  the  most  obstinate  cases 
of  psoriasis.  Under  such  circumstances,  however, 
the  direct  local  application  as  a  paint,  daily  or 
every  other  day,  produces  a  marked  inflammation, 
under  which  the  most  stubborn  patches  are  said 
to  disappear.  Dusting  the  painted  parts  with  zinc 
oxide  before  drying  makes  the  action  more  vigor- 
ous. The  value  of  eugallol  has  been  strongly  con- 
firmed by  Paul  Gruneberg  {Derm.  Zeit.,  vi.  iS9D) , 
who  uses  in   lupus  a    zinc  paste  with  from   11   to 

12  per  cent,  of  eugallol  continuously  applied  after 
free  curetting,  and  in  psoriasis  he  uses  a  33  J  per 
cent,  acetone  solution  followed  by  zinc  oxide 
dressing. 


Saligallol,  pyrogallol  di salicylate,  is  a  resinous 
solid,  useful  in  the  preparation  of  skin  varnishes, 
soluble  in  six  parts  of  acetone  or  fifteen  parts  of 
chloroform.  The  deposit  is  very  adhesive,  but  has 
no  curative  effect.  It  is  useful  as  a  means  of  ap- 
plying eugallol. 

Eurobin  is  chrysarobin  triacetate. — It  is  insolu- 
ble in  water,  but  is  readily  soluble  in  chloroform, 
acetic  acid,  acetone,  or  ether.  It  acts  like  chrys- 
arobin on  the  skin,  but  is  more  powerful.  Kro- 
mayer commends  it  applied  as  a  paint,  according 
to  the  following  formula.  Saligallol,  5  to  10 
parts;  eurobin,  1  to  20  parts;  acetone,  to  make 
100  parts. 

Lenirobin,  chrysarobin  tetra-acetate,  is  less  irri- 
tant than  chrysarobin,  and  has  the  special  advan- 
tage of  not  staining  the  linen. 

Euresol,  resorcinol  monoacetate,  is  a  viscid, 
rather  fragrant,  transparent,  yellow  mass,  which 
is  commended  by  Kromayer  in  acne  rosacea,  sebor- 
rhoza,  and  other  conditions  for  which  resorcinol  is 
commonly  used. 

Gardenia.  Gardenia  grandifiora,  Lour.  (Fam. 
Rubiaceae. ) — A  Chinese  tree,  the  fruit  of  which  is 
employed  in  dyeing  the  yellow  robes  of  the  man- 
darins, and,  according  to  Lorenz  Mayer,  contains 
crocin,  which  in  powder  is  of  a  bright  red  color, 
and  soluble  in  water  and  alcohol.  According  to 
the  researches  of  Kayser  (Ber.  d.  Chem.  Ges., 
1884,  2228),  its  formula  is  C44H70O28.  When 
heated  with  diluted  hydrochloric  or  sulphuric  acid, 
it  is  decomposed  into  crocetin,  C34H46O9,  and  a 
dextrorotatory  sugar  called  crocose.  Alkalies 
bring  about  the  same  decomposition  almost  in- 
stantly. Concentrated  sulphuric  acid  dissolves 
both  the  crocin  and  crocetin  with  deep  blue  color. 
The  fruit  of  another  species,  G.  campanulata, 
Roxb.,  growing  in  the  forests  of  Chittagong,  in 
India,  is  said  to  be  used  by  the  natives  as  a  cathar- 
tic and  anthelmintic.    (Lindley,  Flor.  Med.,  434.) 

Garrya  Fremontii,  Torr.*  California  Fever 
Bush.  Skunk  Bush. — The  leaves  of  this  California 
bush  (Fam.  Cornaceae)  have  an  intensely  bitter 
taste,  and  are  said  to  be  largely  used  by  Califor- 
nians  as  a  tonic  and  antiperiodic.  D.  W.  Ross 
(A.  J.  P.,  1877)  states  that  he  has  found  in  them 
a  new  alkaloid,  garryine.  The  dose  of  the  fluid- 
extract  of  the  leaves  is  from  ten  to  thirty  minims 
(0.6-1.8  Cc). 

Gasu-Basu. — This  is  an  amorphous,  yellow, 
hygroscopic  powder,  easily  soluble  in  water,  less 
soluble  in  ether  and  alcohol,  giving  alkaloidal  re- 
actions, and  is  said  to  be  the  active  principle  of 
the  Indian  gasu-basu.  It  has  been  brought  for- 
ward as  a  local  anaesthetic  in  the  form  of  hydro- 
chloride under  the  name  of  nervocidinc. 

Gaultheria.  Wintergreen.  Boxberry.  Checker- 
berry.  Feuilles  de  Gaulthdrie  couchde  (dc  Paloni- 
nier) ,  The  du  Canada,  The  de  Terreneuve,  Fr. 
Canadischer  Thee,  Bergthce,  G. — Gaultheria  pro- 
cumbens,  L.  (Fam.  Ericaceae),  is  a  small  indige- 
nous, shrubby,  evergreen  plant.  The  leaves,  which 
were  formerly  official  in  the  U.  S.  Pharmacopoeia, 
are  short-petiolate,  obovate  or  roundish-oval,  about 
an  inch  and  a  half  (4  centimeters)  long,  and  three- 
quarters  of  an  inch  (2  centimeters)  or  more  broad, 
acute,  revolute  at  the  edges  with  a  few  mucronate 
srnatures,  coriaceous,  shining,  bright  green  above, 
paler  beneath,  of  unequal  size,  and  supported  ir- 
regularly on  short  red  petioles. 

The  plant  extends  from  Canada  to  Georgia, 
growing  in  large  beds  in  mountainous  tracts,  or 
in  dry  barrens  and  sandy  plains,  beneath  the 
shade  of  shrubs  and  trees,   particularly  of  other 
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evergreens,  as  the  Kalmiae  and  Rhododendra.  In 
different  parts  of  the  country  it  is  variously  called 
partridge-berry,  deer-berry,  tea-berry,  icintergreen, 
and  mountain-tea.  The  flowers  appear  from  May 
to  September,  and  the  fruit  ripens  at  corre- 
sponding periods.  To  the  very  peculiar  aromatic 
odor  and  taste  which  belong  to  the  whole  plant 
the  leaves  add  a  marked  a6tringency.  The  aro- 
matic and  medicinal  properties  of  wintergreen 
reside  exclusively  in  an  official  volatile  oil.  (See 
Oleum    Gaultherice,   page   846.) 

Gelanth.  Gelanthum. — Gelanth  is  a  combina- 
tion of  equal  weights  of  tragacanth  and  gelatin, 
prepared  by  Unna  as  a  basis  for  various  pastes  for 
the  skin.  It  is  stated  to  be  superior  to  the  older 
pastes  in  drying  more  quickly  and  leaving  a 
smoother  coating  upon  the  skin,  as  well  as  in  hold- 
ing more  uniformly  and  in  tighter  suspense  the 
drug  used  with  it,  and  finally  in  not  spoiling  read- 
ily. It  is  made  by  allowing  tragacanth  to  soften 
with  twenty  tum  its  mass  of  water  for  four 
weeks,  then  warming  the  mass  to  fluidity  with 
steam  and  pressing  it  through  a  mill.  In  the 
meanwhile  gelatin  has  been  softened  in  the  water 
and  then  for  some  time  exposed  to  a  high  pressure 
of  steam  in  Unna's  boiler,  which  exposure  lessens 
its  capability  of  gclatinization.  The  mixture  of 
the  two  masses  is  allowed  for  two  days  to  soften 
in  the  steam,  then  passed  through  a  mill  and 
mixed  with  .">  per  rent,  of  glycerin,  a  little  rose- 
water,  and  2  per  cent,  of  thymol.  The  finished 
gelanth  contains  about  2i  per  cent,  eaeh  of  dry 
gelatin   and   t  ragaeant  h.      In  using  il    a-  a    vehicle, 

fatty  matter*  must  first  be  emulsified  and  (neoln- 
ble  substances   rubbed   tip   with   water  to  a   soft 

paste    before    tbej    nr<     mixed    with    the  gelanth. 

Genista.  Qenieta  tiaeforis,  L.  Dyer*  Broom. 
Dyers'  Weed.  Qreen  Weed.  Wood  (Pane*.  <;<nct 
detTeinturier»,¥r.   F&rberginstertQ,    (Fan  l.egu 

minosavt  —  A  low  shrub,  growing  wild  in  Europe, 
and    sometimes     cultivated      in     this     count  iv     in 

gardens.  The  flowering  topa  of  the  plant  are 
employed  to  dye  yellow,  whence  its  mum  was  de- 
rived.   Both  these  and  the  seeds  ha\c  been  used  jn 

Btedicine.     Thev  are  said   to  lie  purgative  and 

emetic,  especially  the  seeds,  which  were  formerly 
given  as  a  cathartic  in  the  doot  of  a  drachm  and  a 
half    (").S  Gm. ).     By  some  authors  they  are  said  to 

be  diuretic  and  to  be  useful  in  drop 

Genoform. — Tail  is  stated  to  he  a  condensation 
product  of  acetyl-salicylie  acid  and  formalde- 
hyde. It  occurs  as  a  white  powder  having  a 
slightly  acid  taste,  which  is  sparingly  soluble  in 
cold  water,  but  freely  soluble  in  alcohol,  ether 
and  hot  water.  It  is  said  to  be  split  up  in  the 
intestines  into  salicylic  acid,  acetic  acid,  and  for- 
maldehyde. The  dote  js  stated  to  be  five  to  eight 
grains   <  0.32-0.6  Gm.). 

Geranium.  Geranium  robertianum.  L.  Herb 
Robert.  Berbe  a  Robert,  Ft.  Rmpreok ttkraut,  a. 
(Fam.  Geraniacc;p.  i — This  species  of  geranium 
grows  wild  both  in  Europe  and  the  United  States, 
and  Pursh  states  that  the  American  plant  is  desti- 
tute of  the  heavy  odor  by  which  the  European  is 
so  well  known,  though  the  two  agree  in  all  other 
respects.  The  herb  has  a  disagreeable,  bitterish, 
astringent  taste,  and  imparts  its  virtues  to  boiling 
water.  It  has  been  used  internally  in  intermittent 
fever,  consumption,  hemorrhage,  nephritic  com- 
plaints, jaundice,  etc.,  employed  as  a  gargle  in 
throat  affections,  and  been  applied  externally  as  a 
resolvent  to  swollen  breasts  and  other   tumors. 

Geum.  Wnter  Avens.  Radix  Caryophyllatat 
Aqvatica*.     Radix    Benedictw    Sylvestris.     Racine 


de  Benoite  aquatique  (de  Benoite  des  Ruisseaux), 
Ft.  Sumpfnelkemcurzel,  Wasser-Benedikten-Wur- 
zel,  G — Several  species  belonging  to  this  genus 
have  been  medicinally  employed,  but  three  or  four 
are  deserving  of  particular  notice, — Geum  rii-ale, 
L.,  which  once  had  a  place  in  the  U.  S.  Secondary 
List,  G.  urbanum,  L.,  formerly  recognized  by  the 
Dublin  College,  G.  Virginia man,  L.,  an  indigenous 
species,  the  root  of  which  has  been  recommended  in 
dysentery  by  W.  A.  Gibson  (.lied.  Rec,  1868), 
and  G.  canadense,  Jacq.  [O-.  album.  Gmel.).  recom- 
mended by  \Y.  A.  Spurgeon  in  gastric  irritation 
and  headache.      (A    J.  P.,  1883. ) 

Geum  urbanum.  or  ovens,  is  a  native  of  Europe, 
where  it  grows  wild  in  shady  places.  The  root, 
which  is  the  part  used,  consists  of  a  short,  oblong 
body,  from  a  quarter  to  half  an  inch  in  thickness, 
externally  brown,  internally  white  towards  the 
circumference  and  reddish  at  the  centre,  and  fur- 
nished with  numerous  long  descending  fibres. 
When  quite  dry  it  is  nearly  inodorous,  but  in 
the  recent  state  has  an  odor  like  that  of  cloves, 
whence  it  is  sometimes  called  radix  caryophyllatrr. 
The  taste  is  bitterish  and  astringent.  It  imparts 
its  virtues  to  water  and  alcohol,  which  it  tinges 
red.  Buchner  obtained  a  yellow,  amorphous,  neu- 
tral, bitter-tasting  mass,  which  he  calls  geum- 
hitfcr.  Distilled  with  water  it  yields  o.n  t  per 
cent,  of  a  thick,  greenish-yellow  volatile  oil.  and 
I  pleasant  clove-like  flavor  to  the  liquid.  It, 
contains,  besides,  according  to  TrommsdorfT.  tan 
nic  acid,  which  is  abundant,  a  tasteless  reain,  gum, 
rin.  and  lignin.  It  has  been  much  used  in 
Europe  as  a  tonic  and  astringent,  in  chronic  and 
passive  hemorrhages,  chrome  dysentery  and  <imr 
ih<ra.  leucorrhrrti,  intermittent  frrer,  etc.  The  dott 
la  from  thirty  grains  1o  a  drachm  (2. ()-.'!.!>  Gm.)  of 
the  powder  three  or  four  times  a  day,  or  an 
equivalent    quantity    in    decoction. 

"i  male,  I,.-- Water  arms  has  a  perennial, 
horizontal,  jointed,  scaly,  tapering  root,  about  six 
inches  long,  of  a  reddish  brown  color  externally, 
white  internally,  and  furnished  with  numerous 
descending  yellowish  fibres  One  or  more  stems 
rise  from  the  same  root,  which  also  sends  up  nu- 
merous leaves.    The  stems  are  aboul  ■  foot  and  a 

half  high,  simple,  erect,  pubescent,  and  of  a  pur- 
plish color.  The  radical  leaves  M,e  interruptedly 
pinnate,  with  large  terminal  leaflets, and  long,  hairy 
footstalks:  those  of  the  stem  are  petiolat< 
divided  into  three  serrate,  pointed  segments.  Ths 
flowers  are  few,  solitary,  nodding,  yellowish  pur- 
snd  supported  on  axillary  and  terminal  pe- 
duncles. The  color  of  the  stem,  and  do 
rise  to  the  name  of  jmrplc  at  ens.  sometime  ap- 
plied to  the  plant.  The  calyx  is  inferior,  with  ten 
lanceolate,  pointed  segmenls.  of  which  the  five 
alternate  are  smaller  than  the  others.  The  ; 
are  five,  and  as  long  as  the  calyx.  The  achenes 
are  oval,  with  plumose  awns,  minutely  uncinate, 
and  nearly  naked  at  the  summit.  This  species  of 
Geum  is  common  to  Europe  and  the  United  States, 
though  the  plant  of  this  country  has  smaller 
flowers,  with  petals  more  rounded  on  the  top,  and 
leaves  more  deeply  incised  than  the  European.  It 
delights  in  wet,  boggy  meadows,  and  extends  from 
Canada  into  New  England,  New  York,  and  Penn- 
sylvania. Its  flowers  appear  in  June  and  July. 
The  dried  root  is  hard,  brittle,  easily  pulverized, 
reddish  or  purplish,  without  odor,  and  of  an 
astringent,  bitterish  taste.  Boiling  water  extracts 
its  virtues. 

Water  avens  is  tonic  and  powerfully  astringent. 
It  may  be  used  with  advantage  in  chronic  or  ;  '/>- 
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site  hemorrhages,  leucorrhcea,  and  diarrhoea,  and 
is  said  to  be  beneficially  employed  in  the  Eastern 
States  as  a  popular  remedy  in  the  debility  of 
phthisis  and  in  simple  dyspepsia.  In  Europe  it 
is  sometimes  substituted  for  the  root  of  common 
avens,  or  Geum  urbanum,  but  is  le68  esteemed. 
The  dose  of  the  powdered  root  is  from  twenty 
grains  to  a  drachm  (1.3-3.9  Gm. ),  to  be  repeated 
three  times  a  day.  Dose  of  the  decoction  (ounce 
to  the  pint),  one  or  two  fluidounces  (30-60  Cc. ). 
A  weak  decoction  is  sometimes  used  by  invalids  in 
New  England  as  a  substitute  for  tea  and  coffee. 

Gillenia.  Bowman's  Root.  Indian  Physic. 
American  Ipecac.  Racine  de  GilUnie,  Fr.  Gillen- 
ienwurzel,  G Under  this  name  the  U.  S.  P.  for- 
merly included  in  its  Secondary  List  the  roots  of 
two  species  of  Porteranthus,  at  that  time  referred 
to  the  genus  Gillenia.      (Fam.  Rosacese. ) 

P.  trifoliatus  (L. ),  Britt.  (Gillenia  trifoliata, 
Moench.),  is  an  herbaceous  plant  with  a  peren- 
nial root,  consisting  of  many  long,  slender, 
brown  branches,  proceeding  from  a  thick,  tuber- 
like head.  It  grows  throughout  the  United  States, 
east  of  the  Alleghany  ridge,  and,  in  Pennsylvania, 
may  also  be  found  abundantly  west  of  these  moun- 
tains. The  root  should  be  gathered  in  September. 
(See  A.  J.  P.,  1898,  501.) 

P.  stipulatus  (Muhl. ),  Britt.  (G.  stipulacea, 
Nutt. ),  is  herbaceous  and  perennial,  though 
much  taller  and  more  bushy  than  the  preced- 
ing. In  the  valley  of  the  Mississippi  this  plant 
occupies  the  place  of  P.  trifoliatus,  which  is 
not  found  beyond  the  Muskingum.  It  grows 
as  far  north  as  the  State  of  New  York,  ex- 
tends through  Ohio,  Indiana,  Illinois,  and  Mis- 
souri, and  probably  into  the  States  south  of  the 
Ohio,  as  it  has  been  found  in  West  Virginia.  Its 
root  is  precisely  similar  to  that  of  the  Eastern 
species,  and  is  reputed  to  possess  the  same  prop- 
erties. 

The  dried  root  of  Gillenia  is  not  thicker  than  a 
quill,  wrinkled  longitudinally  with  occasional 
transverse  fissures,  and,  in  the  thicker  pieces, 
presenting  in  some  places  an  irregular,  undulated, 
somewhat  knotty  appearance,  arising  from  inden- 
tations on  one  side  corresponding  with  promi- 
nences on  the  other.  It  is  externally  of  a  light 
brown  color,  and  consists  of  a  thick,  somewhat 
reddish,  brittle  cortical  portion,  with  an  in- 
terior slender,  tougher,  whitish,  ligneous  cord. 
For  microscopic  characters,  see  G.  L.  Curry. 
(Am.  Pract.  and  News,  May,  1892.)  The  bark, 
which  is  easily  separable,  has  a  bitter,  not  disa- 
greeable taste;  the  wood  is  nearly  insipid  and 
comparatively  inert,  and  should  be  rejected. 
The  powder  is  of  a  light  brownish  color,  and 
possesses  a  feeble  odor,  which  is  scarcely  percepti- 
ble in  the  root.  The  bitterness  is  extracted  by 
boiling  water,  which  acquires  the  red  color  of 
wine.  The  root  yields  its  bitterness  also  to  alco- 
hol. By  various  experimenters  it  has  been  shown 
to  contain  gum,  starch,  gallotannic  acid,  fatty 
matter,  wax,  resin,  coloring  matter,  albumen,  and 
lignin,  besides  salts.  (A.  J.  P.,  xxvi.  490.)  Gil- 
lenin  of  W.  B.  Stanhope  was  a  whitish  substance, 
very  bitter,  slightly  odorous,  permanent  in  the 
air,  soluble  in  water,  alcohol,  ether,  and  the 
dilute  acids,  and  neutral  to  test  paper.  Nitric 
acid  rendered  it  blood-red,  chromic  acid  green. 
Tannic  acid  produced  no  effect.  It  gave  white 
precipitates  with  potassium  hydroxide,  lead  sub- 
acetate,  and  tartar  emetic.  Half  a  grain  (0.032 
Gm.)  of  it  produced  nausea  and  retching.  (A. 
J.    P.,    xxviii.    202.)        G.    L.    Curry    (.4.    J.    P., 


1892,  513),  has  found  two  glucosides:  the  first, 
gillein,  obtained  from  the  ethereal  extract,  formed 
white  feathery  crystals,  was  colored  red  by 
sulphuric  acid,  yellow  by  nitric  acid,  and 
deepened  the  color  of  chromic  acid;  the  second, 
gilleenvn,  obtained  from  the  aqueous  infusion,  was 
amorphous,  of  yellowish  color,  of  faint  taste  at 
first  but  becoming  very  bitter,  and  giving  no  color 
reactions  with  the  acids. 

Gillenia  is  a  mild  and  efficient  emetic,  and, 
like  most  substances  belonging  to  the  same  class, 
occasionally  acts  upon  the  bowels.  In  very  small 
doses  it  has  been  thought  to  be  tonic,  and  has  been 
used  as  a  substitute  for  ipecacuanha,  which  it  is 
said  to  resemble  in  its  mode  of  operation.  It  was 
employed  by  the  Indians,  and  became  known  as  an 
emetic  to  the  colonists  at  an  early  period.  Lin- 
naeus was  aware  of  its  reputed  virtues.  Dose,  of 
the  powdered  root,  from  twenty  to  thirty  grains 
(1.3-2.0  Gm.). 

Qlaucium.  Glaucium  flavum,  Crantz.  Yellow 
Horned  Poppy.  Bruiseuort.  Pavot  cornu,  Fr. 
Hornmohn,  G.  (Glaucium  Glaucium  (L. ),  Kars., 
Chelidonium  Glaucium.,  L.,  G.  luteum,  Scop.  (Fam. 
Papaveracese. ) — Fisher  separated  from  this  plant 
two  alkaloids,  protopine  and  glaucine  (A.  J.  P., 
1901,  489).  Maepmann  and  Helt  recommended 
the  plant  in  the  treatment  of  diabetes  (Med. 
Neuigkeiten  d.  Pharm-Post.,   1899,  346). 

Glechoma.  Glechoma  hederacea,  L.  Herba  He- 
derce  Terrestris.  Lierre  terrestre,  Fr.  Gundermann, 
Gundelrebe,  G.  Nepeta  Glechoma,  Benth.  Ground- 
ivy. — A  small  perennial,  labiate  herb,  indigenous 
in  Europe  and  widely  naturalized  in  the  United 
States,  and  growing  in  shady,  grassy  places,  as 
in  orchards  and  along  fences  and  hedges.  The  herb 
was  formerly  official,  and  still  enjoys  some  credit 
as  a  domestic  remedy.  It  has  a  peculiar,  disa- 
greeable odor,  and  a  bitterish,  somewhat  aromatic 
taste,  and  imparts  its  properties  to  boiling  water. 
It  is  very  prone  to  have  galls  developed  on  it, 
and  to  be  infested  with  certain  fungi.  (J.  P.  C, 
1875,  127.)  It  is  said  to  be  gently  stimulant 
and  tonic,  diuretic,  and  aperient;  useful  in  chronic 
pulmonary  and  urinary  catarrhs.  From  a  half- 
drachm  to  a  drachm  (2-3.9  Gm.)  was  usually 
given  in  infusion  as  a  dose.  A  fluidextract  made 
with  diluted  alcohol  would  be  useful. 

Gleditschine. — In  1878  Gleditschia  triaranthos, 
L.,  and  G.  ferox,  Desf.  (Fam.  Leguminosa?).  were 
chemically  studied  by  B.  F.  Lautenbach  (P.  U.  T.. 
1878),  who  abstracted  from  them  an  alkaloid, 
which  he. found  to  produce  in  the  frog  stupor  and 
loss  of  reflex  activity,  due  to  an  action  upon  the 
spinal  cord.  To  this  alkaloid  Lautenbach  gave 
the  name  of  gleditschine.  In  1887  (Med.  Bee, 
July  31,  1887)  Goodman,  Seward,  and  Claiborne 
brought  before  the  profession,  as  a  local  anaes- 
thetic, an  alkaloid  under  the  name  of  strnocar- 
pine.  Subsequently  Claiborne  (Med,  Rrc,  Oct. 
1,  1887)  announced  that  the  tree  from  which 
this  alkaloid  is  obtained  is  the  Gleditschia  tria- 
canthos,  and  suggested  the  name  of  gleditschine 
for  it.  The  alleged  alkaloid  was  placed  upon  the 
market  in  solution,  and  was  largely  used  as  a 
local  anaesthetic  and  mydriatic  by  oculists.  In 
October  or  November,  1888,  however,  F.  W.  Thomp- 
son of  Detroit  (Med.  Age),  and  T.  G.  Novy  (Ph. 
Rund.)  and  John  Marshall  of  the  University  of 
Pennsylvania  (Phila.  Med.  News),  published 
analyses  of  this  solution,  showing  that  it  contained 
6  per  cent,  of  cocaine,  besides  some  atropine  or 
other  mydriatic  alkaloid;  this  gleditschine  was  a 
fraud.     (See  also  A.  J.  P.,  1887,  589.) 
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Globularia.  Globularia  Alypum,  Delile.  (G. 
arabica,  Jaub.  and  Spach. )  Wild  Senna  of  Eu- 
rope. (Fam.  Globulariaceae. ) — This  is  a  small 
shrub,  growing  on  the  European  shores  of  the 
Mediterranean,  the  leaves  of  which  have  been 
occasionally  used  as  a  cathartic  since  the  Middle 
Ages.  Heckel  and  Schlagdenhauffen  obtained 
from  the  leaves  globularin,  CisHmOs,  an  amor- 
phous glucoside  which  splits  by  treatment  with 
mineral  acids  into  glucose  and  globularetin.  Glob- 
ularia vulgaris,  L.,  was  found  to  contain  the 
same  substances.  (J.  P.  C.,  1883,  361.)  Dose, 
according  to  Planchon,  one  ounce  (31  Gm.)  in 
decoction. 

Gloriosa.  Gloriosa  superba,  L. — The  roots, 
stalk,  and  leaves  of  this  climbing  liliaceous  plant 
are  said  to  be  an  acrid  narcotic  poison,  and  not 
infrequently  used  for  suicidal  purposes  in  India. 
C.  J.  H.  Warden  found  in  them  two  resins,  and  a 
very  poisonous  bitter  principle,  superbine.  {P. 
J.,  xi.  496.) 

Glue. — An  impure  form  of  gelatin,  obtained 
from  various  animal  substances  by  boiling  them 
in  water,  straining  the  solution,  and  evaporating 
it  until  upon  cooling  it  assumes  the  consistence  of 
jelly.  The  soft  mass  which  results  is  then  divided 
into  thin  slices,  which  are  dried  in  the  open  air. 
Glue,  when  of  good  quality,  is  hard  and  brittle, 
of  a  color  varying  from  light  yellow  to  brown,  and 
equally  transparent  throughout.  It  softens  and 
swells  very  much  in  cold  water,  without  dissolv- 
ing, but  is  readily  dissolved  by  hot  water.  It  is 
soluble  in  a  large  proportion  of  glycerin,  and  with 
heat  forms  with  it  in  smaller  proportion  a  jelly. 
(Maisch,  A.  J.  /'..  xlii.  ~>]H.)  It  ll  employed 
chiefly   for  cementing  wood. 

An  clastic  and  imputrescible  preparation  of  glue 
may  be  made  by  dissolving  glue  in  water  by  means 
of  a  water  bath,  concentrating  the  solution,  then 
adding  a  weight  of  glycerin  nearly  equal  to  that 
of  the  glue  employed,  thoroughly  mixing,  evapo- 
rating the  residue  of  the  water,  and  finally  pour- 
ing into  moulds,  or  on  a  marble  slab.  It  i>- 
cially  applicable  to  the  preparation  of  artificial 
anatomical  specimens.     (•/.  P.  0.,  1867,  23.)     The 

various  hcvioyraph  compositions  introduced  within 
recent  years  for  copying  purposes  an  similar  mix- 
tures. One  of  the  best  copying  mMWI  If  made  by 
dissolving  one  part  of  glue  r,r  gelatin  in  a  mixture 
of  two  parts  of  water  and  four  parts  of  glycerin, 
with  a  few  drops  of  phenol,  heating,  straining, 
and  adding  three  parts  of  lifted  whiting  or  terra 
alba.  (See  .V.  fe.,  1879,  338.  964.)  a  good 
liquid  glue  may  be  made  by  rubbing  up  in  two 
pints  of  rain  water,  with  the  heat  of  a  water 
bath,  sixteen  ounces  of  the  best  white  glue  and 
four  ounces  of  dry  white  lead,  until  thoroughly 
mixed,  then  adding  four  fluidounees  of  alcohol,  and 
continuing  the  heat  and  the  agitation  for  a  few 
minutes.  The  mixture  is  to  be  poured  into  bottles 
while  still  hot.  A  liquid  glue  may  also  be  pre- 
pared by  mixing  in  a  stoppered  bottle  38  parts  of 
glue,  properly  divided,  and  100  parts  of  acetic 
acid  of  commerce,  the  latter  of  which  dissolves  the 
glue.  On  exposure  the  acid  evaporates,  leaving 
the  glue  unchanged.  (J.  P.  C,  3e  sex.,  xlvi.  35.) 
Knaff  prepares  strong  liquid  glue  by  covering 
three  parts  of  good  glue,  in  small  pieces,  with 
eight  parts  of  water,  and,  after  it  has  stood  for 
some  hours,  adding  half  a  part  of  hydrochloric 
acid  and  three-fourths  of  a  part  of  zinc  sulphate, 
and  exposing  the  whole  for  ten  or  twelve  hours  to 
a  heat  from  81.1°  to  87.2°  C.  (178°-189°  F.). 
This  does  not  gelatinize,  and  keeps  well.      (A.  J. 


P.,  1868,  330.)  For  a  water  proof  glue  add  potas- 
sium dichromate  to  the  solution  of  glue  just  before 
using,  one  part  to  fifty.  (A.  J.  P.,  xliii.  420.) 
Chrom-atized  gelatin,  obtained  by  the  addition  of 
one  part  of  potassium  dichromate  to  five  parts  of 
a  solution  (5  or  10  per  cent.)  of  gelatin,  forms 
an  excellent  cement  for  glass.  The  surfaces  to 
be  united,  after  being  smeared  with  the  cement, 
are  placed  upon  each  other  and  exposed  to  the 
sun.  After  a  few  hours  the  adhesion  is  perfect 
and  almost  invisible,  and  boiling  water  itself  has 
no  action  on  the  cement.  (L.  L.,  Nov.  11,  1876.) 
For  other  formulas  for  liquid  glue,  see  A.  J.  P., 
xliii.  421. 

Glutoid  Capsules. — Gelatin  capsules  which  have 
been  hardenea  by  exposure  to  formaldehyde  are 
recommended  by  Sahli  in  three  grades,  the  weak 
capsule  capable  of  withstanding  the  action  of  the 
gastric  juices  for  from  one  and  a  half  to  seven 
hours,  the  strong  for  twelve  hours.  They  appear 
to  have  great  therapeutic  value  for  the  purpose 
of  conveying  intestinal  antiseptics,  medicinal  sub- 
stances which  are  destroyed  by  the  peptic  secre- 
tions, and  irritating  drugs  through  the  stomach 
into  the  intestines.  They  have  been  used  by  Sahli 
{D.  A.  K.  M.,  lxi.)  for  diagnostic  purposes.  By 
their  means  he  asserts  that  he  is  able  to  deter- 
mine the  condition  of  the  pancreatic  secretion  and 
the  closure  of  the  pancreatic  duct,  the  varieties  of 
jaundice,  etc. 

Glutol  (Glutoform)  is  made  by  the  action  of 
the  solution  of  formaldehyde  upon  gelatin.  It  is  a 
hard,  clear,  transparent  mass,  which  may  be  pul- 
verized. 

Glybolid.       Glybrid — A     preparation,    of    the 

of  a  paste,  made  by  combining  1  part 

of  boric  acid,  1  part  of  acetanilide  and  2  parts  of 

glycerin.     Used    as    an     antiseptic    in    pustules, 

Glycerinophosphoric  Acid.  Acidum  Glyccrino- 
Photphorirum.  C3M&  =-''.,*  a.  This  is  an  oily 
liquid     who»e     Kilts     have     been     commended     as 

powerful  nerve  tomes  in  neurasthenia  and  allied 
conditions.  The  '17>  per  cent,  sterilized  solution 
of  the  sodium  salt  given  hypodci  mically,  in  dose 
of  fifteen  minims  (0.8  Ce. ) ,  increased  to  one  flui- 
draehm  (.'t.7.">  C&),  has  been  especially  used  in 
rotation.  The  iron  salt  has  been  used  in  chlorosis. 
(K.  T.  W.,  198.) 

GlycogenaJ. — This  substance,  which  is  said  to 
be  closely  allied  to  glycogen,  is  obtained  from  the 
animal  system  and  occurs  as  a  whitish,  tasteless, 
odorless  powder,  freely  soluble  in  alcohol  and 
ether,  and  has  been  brought  forward  by  Roerig 
as  a  specific  remedy  in  tuberculosis,  puerperal 
fever,  typhoid  fever,  other  infectious  diseases,  and 
also  in  lupus,  and  even  in  cancer.  Applied  hypo- 
dermically  it  is  affirmed  also  to  cure  Basedow's 
disease,  migraine,  catarrhs,  etc.  It  is  said  that 
although  one  and  one-half  ounces  (46.5  Gm. ) 
may  be  taken  daily  with  safety,  one-third  of  a 
grain  ( 0.021  Gm. )  given  hypodermically  acts 
powerfully  and  is  a  sufficient  dose  if  administered 
everv  three  hours  in  typhoid  fever.  The  substance 
has  probably  little  value.     (AT.  II.,  1900  and  1901.) 

Glycosal.  Monosalicylic  Glycerinester.  C3H6 
(0H)a.C7H602. — This  substance,  originally  pre- 
pared by  E.  Tauber,  is  a  white  crystalline  powder, 
soluble  (one  per  cent  )  in  cold  water  and  freely 
in  hot  water,  very  soluble  in  alcohol,  decomposed 
by  alkalies  and  alkali  carbonates,  and  also,  it  is 
said,  by  the  intestinal  juices  with  the  separation 
of    salicylic    acid. 
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Glycosal  has  been  especially  recommended  as 
affording  means  of  treating  rheumatism  by  exter- 
nal application.  Zeigan  {B.  K.  W.,  1903)  found 
that  from  50  to  100  grammes  of  its  twenty  per 
cent,  alcoholic  solution,  to  which 'a  little  glycerin 
had  been  added,  placed  upon  the  rheumatic  part 
and  covered  with  waterproof  wadding,  was  suffi- 
cient to  produce  in  four  or  five  hours  strong  sweat- 
ing lasting  from  a  half  to  two  hours,  and  in  from 
six  to  eight  hours  a  notable  elimination  of  sali- 
cylic acid  with  the  urine  with  the  relief  of  the  lo- 
cal symptoms.  Ratz,  however,  has  been  unable  to 
secure  absorption  either  by  means  of  the  alcoholic 
solution  or  yet  by  inunctions  made  with  an  in- 
different fatty  basis;  although  when  ether,  oil  of 
turpentine,  or  chloroform  was  added  in  the  pro- 
portion of  fifteen  per  cent,  to  the  ointment,  a 
notable  proportion  of  salicylic  acid  appears  in 
the  urine  after  the  local  application.  R.  Block 
(Th.  M.,  Sept.  1903)  found  that  the  best  method 
of  using  glycosal  is  a  twenty  per  cent,  collodion, 
which  he  applied  every  two  to  four  hours  to 
swollen  rheumatic  joints  with  asserted  most  ex- 
traordinary results.  He  claimed  that  if  no  relief 
is  afforded  the  inflammation  may  be  positively 
considered  not  to  be  of  rheumatic  origin. 

Glycosal  is  also  used  internally  as  an  anti- 
rheumatic in  doses  of  one  hundred  and  fifty  to 
one  hundred  and  eighty  grains  (9.8-11.6  Gm. )  a 
day,  usually  without  the  production  of  salicylism  ; 
eight  to  ten  grains  (0.5  to  0.(55  Gm.)  may  be  given 
every  half  to  three  hours  until  sweating  is  in- 
duced. The  remedy  is  probably  very  uncertain 
and  feeble  in  its  influence. 

Glycozone. — A  thick  syrupy  liquid,  said  to  be 
a  stable  chemical  compound,  produced  by  treating 
chemically  pure  glycerin  with  ozone  until  it  is 
saturated.  It  is  claimed  to  be  of  benefit  in  re- 
lieving catarrhal  and  inflammatory  conditions  of 
the  stomach  when  given  in  teaspoonful  (3.75  Cc.) 
doses.  It  is  also  of  value  in  stimulating  healthy 
granulation  in  ulcers,  when  applied  locally. 

Gnaphalium.  Gnaphalium  margaritaceum,  L. 
(More  correctly  Anaphalis  margaritacea  ( L. ), 
Benth.  and  Hook.)  Cudweed.  Life-everlasting. 
Pied  de  Chat,  Immortelle,  Fr.  Katzenpfbtehen, 
Immerschon,  G.  (Fam.  Compositae.) — An  indige- 
nous herbaceous  perennial,  which  with  G.  obtusi- 
folium,  L.  (G.  polycephalum,  Michx.),  or  sweet- 
scented  life-everlasting,  is  sometimes  used  in  the 
form  of  tea  in  intestinal  and  pulmonary  catarrhs, 
and,  externally,  in  the  way  of  fomentation,  in 
bruises,  but  it  probably  possesses  little  medicinal 
virtue.  In  Europe  different  species  of  Gnapha- 
lium are  occasionally  employed  for  similar  pur- 
poses. 

Gold. — The  chief  preparations  of  gold  which 
have  been  employed  in  medicine  are  metallic  gold 
in  a  finely  divided  state,  the  oxide  (trioxide,  in- 
correctly called  auric  acid),  the  chloride  (tri- 
chloride), the  iodide,  the  double  gold  and  sodium 
chloride,  now  official,  the  ammonium  chloraurate 
(a  compound  of  gold  trichloride  and  ammonium 
chloride),  and  the  gold  cyanide  (tricyanide) . 
Aqueous  solutions  of  gold  in  the  colloidal  state 
have  been  prepared  by  Bredig  by  forming  an  elec- 
tric arc  under  water  with  gold  wires.  The  spark- 
ing between  gold  electrodes  liberates  finely  divided 
gold  which  dissolves  with  bluish-red  color.  The 
addition  of  acids  and  certain  salts  coagulates  this 
colloidal  gold  solution;  the  addition  of  gelatine 
prevents  this  coagulation.  Gold  in  powder  may 
be  obtained  by  rubbing  up  gold  leaf  with  ten  or 
twelve    times    its    weight    of    potassium    sulphate 
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until  brilliant  particles  are  no  longer  visible,  and 
then  dissolving  away  the  sulphate  with  boiling 
water.  The  chloride  is  obtained  by  dissolving 
pure  gold  in  three  times  its  weight  of  nitrohydro- 
chloric  acid,  with  the  aid  of  moderate  heat.  The 
solution  is  evaporated  by  a  gentle  heat  nearly  to 
dryness,  being  at  the  same  time  stirred  with  a 
glass  rod.  It  is  in  the  form  of  a  crystalline  mass 
of  a  deep  red  color.  Its  solution  has  a  fine  yellow 
tint.  Being  deliquescent,  it  requires  to  be  kept  in 
ground-stoppered  bottles.  (See  Auri  et  tfodii 
Chloridum.)  The  iodide  may  be  made  by  pre- 
cipitating a  solution  of  gold  trichloride  by  one 
of  potassium  iodide,  and  washing  the  precipitate 
with  alcohol  to  remove  the  excess  of  iodine.  It 
is  of  a  greenish-yellow  color,  and,  when  heated  in 
a  porcelain  crucible,  is  resolved  into  iodine  vapors 
and  a  residue  of  pure  gold.  The  ammonium 
chloraurate  is  formed  by  dissolving  one  part  of 
the  gold  trichloride  and  two  parts  of  ammonium 
chloride  in  distilled  water,  assisted  by  a  few  drops 
of  nitrohydrochloric  acid,  and  evaporating  the 
solution  to  dryness  by  a  gentle  heat.  The  cyanide 
is  best  obtained,  according  to  Oscar  Figuier.  as 
follows:  Prepare  the  gold  chloride  as  neutral 
as  possible  by  repeated  solutions  and  crystalliza- 
tions; and  to  the  solution  of  this  salt  add,  very 
cautiously,  avoiding  any  excess,  a  solution  of  pure 
potassium  cyanide,  so  long  as  any  precipitate  falls. 
(See  Potassii  Cyanidum.)  The  precipitate,  con- 
sisting of  gold  cyanide,  is  to  be  washed  with  pure 
water,  and  dried  in  the  dark.  Gold  in  powder, 
and  the  oxide,  chloride,  iodide,  sodio-chloride,  and 
cyanide,  are  official  in  the  French  Codex. 

The  preparations  of  gold  are  decidedly  poison- 
ous, though  in  different  degrees.  The  chloride  is 
most  virulent,  and,  according  to  Chrestien,  is  even 
more  active  than  corrosive  sublimate.  In  an 
overdose,  it  produces  pain,  inflammation,  and  even 
ulceration  of  the  stomach  and  bowels,  and  other- 
wise acts  as  a  corrosive  poison.  It  is  said  that 
these  preparations,  in  moderate  doses,  produce 
increased  fulness  and  frequency  of  the  pulse,  and 
augment  the  urine  and  insensible  perspiration, 
without  interfering  with  the  appetite  or  the  regu- 
lar action  of  the  bowels,  but,  if  the  dose  be 
pushed  too  far,  general  irritation  is  apt  to  be 
produced,  inflammation  seizes  upon  some  organ, 
according  to  the  predisposition  of  the  individual, 
and  fever  is  developed. 

Gold  in  powder,  the  oxide,  chloride,  and  iodide 
are  not  as  much  used  as  the  soluble  gold  and 
sodium  chloride.  The  oxide  may  be  given  in  the 
form  of  pill,  containing  the  tenth  of  a  grain 
(0.006  Gm.),  in  scrofula  and  lymphatic  swellings, 
beginning  with  one  pill  daily,  and  afterwards 
gradually  increasing  to  seven  or  eight  in  twenty- 
four  hours.  The  chloride  has  been  used  with  ad- 
vantage as  a  caustic  in  lupus,  and  in  syphilitic 
tubercles  and  ulcers,  by  Chavannes.  The  iodide 
may  be  given  in  the  same  cases  with  the  other 
preparations.  The  dose  is  from  the  fifteenth  to 
the  tenth  of  a  grain   (0.004-0.006  Gm.). 

In  1889  Goubert  asserted  before  the  French 
Academy  that  gold  bromide,  administered  in  a 
weak  solution,  is  more  efficacious  and  durable  in 
its  action  in  epilepsy  than  are  any  of  the  other 
bromides,  and  is  also  better  tolerated.  This  state- 
ment led  Shtcherbak  to  sttidy  the  effect  of  the 
gold  bromide  upon  the  motor  area  of  the  cerebral 
cortex,  according  to  the  method  of  Albertoni.  He 
found  that  in  the  dose  of  from  one-half  to  three 
grains  per  kilogramme  of  weight  it  so  depressed 
the  cortical  motor  centres  that  even  the  strongest 
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electric  stimulation  failed  to  bring  about  any 
epileptic  seizures.  It  is  further  asserted  that  the 
gold  bromide  never  causes  in  man  general  de- 
pression, languor,  emaciation,  or  other  pronounced 
symptoms  of  bromism.  The  amount  of  bromine  in 
the  bromide,  55  per  cent,  by  weight,  would  seem 
too  small  to  make  it  probable  that  the  bromine  is 
the  active  ingredient  of  the  salt.  The  dose  of 
the  bromide  for  the  adult  is  from  one-eighth  to 
one-fifth  grain  (0.008-0.012  Gm.);  for  children, 
one-twentieth  to  one-tenth  grain  (0.003-0.006 
(Jm. ).  As  a  substitute  for  this  preparation,  E. 
Merck  has  proposed  gold  and  potassium  bromide 
(Aurum-Kalium  bromatum,  AuBr3.KBr  +  2H30), 
which  lias  been  tested  by  1.  .Tankura  and 
Laufenauer  (Pest.  Med.  Chirurg.  Presse,  1892), 
and  found  to  be  a  valuable  ant i -epileptic.  It  may 
be  need  hypodermically,  by  dissolving  2  parte  of 
the  salt  in  100  parts  of  distilled  water,  and  in- 
jecting of  this  eight  minims  (0.5  (  c.  i  and  in- 
creasing the  dose  to  thirty-two  minims  (2  Cc). 
Solutions  of  gold  pentabromide  or  pentachloride, 
recognized  by  their  deep  red  color,  are  offered  by 
several  manufacturers  under  proprietary  names, 
and  advertised  to  produce  remarkable  effects  in 
(nurmi'i,  diabmtet,  and  in  various  iyacraaiaa. 

■  ionium    ohlotvuratt    has    been    recommended 

by  Boueharda4  in  ameaorraosa  and  dfftmemorrhma 
in  debilitated  subject-,  in  tin  I  about   the 

tcntli  of  a  grain  (0.006  Qui.).  A  grate  may  be 
dissolved  in  five  teaaooonfula  of  alcohol  and  five 
of  water,  and  a  teaapoonful  given  morning  ami 
evening,  mixed  with  sweetened  water. 

(fold  mployed,  like  the  gold  am 

dium  chloride,  mixed  with  inert  powders  by  fric- 
tion,  and  in  the  form  of  pill.    'I  m  ol  a 

grain   (0.004  Gm.)   may  be  rubbed  into  the  gums 
daily  for  fifteen  days,  next,  the  fourteenth 
grain  for  fourteen  days,  and  toon,  increasing  until 

the  dose  amounts  to  lie  mum  or  eighth  of  a  L'rain 
|0.(KI7.">    or    0.008    Cm.  i.     The    itm     for    internal 

exhibit  ion  is  the  eighteenth  <>f  a  grain,  gradually 
increased  to  the  eighth  (0.0038  0.000  Gm  I. 
cyanide  has  been   found   useful   in   the  treatment 

■  tula    by    I'ourehc,    and     i- 

to  lie  less  irritating  than  the  double  chloride. 

The  different  medicinal  compounds  <>f  gold 
ghoul  'ied  in  pill,  powder,  or  other- 

wise until  they  are  wanted  for  use,  as  th«  ■ 
liable  to  undergo  decomposition  when  kept.    They 

should    be  carefully   secluded    from    1  he   light. 

(.t,\,\  >ahs  of  various  alkaloids  ha\e  been  pre- 
pared   bj     EL    A.    I),   .lowett    [Tra 
|sm7  i  .  but  up  to  the  present  have  not  b 
physiologically. 

Gomabrea. — This  i-  an  exudation  from  a  Chil- 
ian tree,  which  has  been  (iffcied  in  Large  quanti- 
ties in  Franca  as  a  substitute  for  gum  arable, 
and  is  said  to  be  of  practical  value. 

Gratiola.  Gratiola  officinalis.  L  HedLgt 
soil  (iratiolr.  Fr.  Oftadonbraut,  <i'.i 
kraut.  Q.  (Fam.  Seidphulariaeea  .  i — This  i^  a 
perennial  herb,  indigenous  in  the  south  of  Europe, 
in  meadows  and  other  moist  grounds.  The  whole 
herb  is  used.  It  is  nearly  inodorous,  but  has  a  bit- 
ter nauseous  taste.  The  indigenous  (i.  rirginiana. 
L.  ((?.  carolinensis.  PersA  .  doner/  resembles  the 
European  plant  and  indeed  was  regarded  by  Michaux 
as  identical  with  it.  Both  water  and  alcohol  extract 
its  active  properties.  F.  G.  YValz  found  in  it  the 
following  constituents:  1.  gratiolin;  2,  gratioso- 
lin  :  3,  gratioloic  acid:  4.  gratiola  fat;  and  5,  a 
brown  resin.  (For  chemistry  see  P.  J.,  vol.  lxix. 
29o,    and    vol.    Ixx.    385.)      The    gratiolin    is    de- 


composed on  prolonged  boiling  with  diluted  H3SO4 
into  gratioletin,-gratiolaretin,  and  sugar;  the  gra- 
tiosolin  is  similarly  decomposed  by  dilute  acids  or 
alkalies  into  gratiosoletin  and  sugar;  the  gratio- 
loic acid  is  obtained  in  the  form  of  pearly  white 
scales  of  a  fatty  odor.  Hedge  hyssop  is  a  drastic 
cathartic  and  emetic,  possessing  also  diuretic  prop- 
erties, and  has  been  used  in  Europe  for  the  relief 
of  dropsy,  jaundice,  worms,  chronic  hepatic  affec- 
tions, and  scrofula.  The  dose  of  the  powdered  herb 
is  from  fifteen  to  thirty  grains  (1.0-2.0  Gm. )  ;  of 
the  infusion  (half  an  ounce  to  the  pint  of  boiling 
water),  half  a  fluidounce   (15  Cc. ). 

Ground  Nuts.  Peanuts.  Goober-nuts — The 
fruit  of  Arachis  hypogcea,  L.,  a  leguminous,  an- 
nual plant,  indigenous  probably  in  Africa  and 
South  America,  and  abundantly  cultivated  in  our 
Southern  States.  China,  etc.  Thirty  thousand 
tons  are  said  to  be  produced  annually  in  Senegal, 
while  the  export  from  Madras  in  a  single  year 
amounts  to  one  hundred  thousand  tons  of  the 
nuts  (known  there  as  pistaches) ,  besides  large 
(piantities  of  the  oil;  the  present  annual  product 
of  Virginia  and  North  Carolina  is  over  two  mil- 
lion bushels.  A  remarkable  property  of  the  plant 
is  that  its  fruit  ripens  under  the  surface  of  the 
ground,  into  which  the  pods  penetrate  in  the 
progress  of  their  growth.  The  beans  or  seeds  con- 
tain about   4.")  par  cent,  of  a,  fixed  oil. 

Out  m    Akacuis.   Br.   Add..   Peanut   Oil.  consists 

of   the   glyceridas   of   four  different    fatty   acids. 

The  chief  of  these  i*-  oleic  acid.  ('irH.i4()2.  with 
which  are  associated  hypog<ric  arid,  ('l^IIao^.  ara- 
chidie  arid.  ('2oH40()2-  and  lignorrrtr  arid.  (.jmIUs^- 

It    should   be  obtained   by  expression   without    beat. 

It  i-  usually  fif  a  pale  yellowish  or  greet)  color 
with    a    faint    odor,    and    a    more    distinct     taste    of 

the  nuts,  although  on  rectification  a  nearly  color- 

'less    oil     may    be    obtained.       I   pon 

lire    1o    the    air   the    oil    slowly    thickens    and 

bcCOIMS    rancid.      It    is    soluble   in    all    proportions 

in    ether,    chloroform,    and    petroleum    ben/in.    but. 

insoluble  in  aloohoL     lis  ip.  gr.  1-  0.918  at    L6.8" 

0       V.  I.        At    .'1  I  ns.    so- 

lidities at    about  — «•   ('.    (+23°    I'M.  and   at    3B8.fi' 

1  . 1   i-  decomposed,  giving  out  spontane- 
ously   inflammable    vapors.      Winter    made    axpcri 

mints  to  aaeartein  how  far  it  might  1*-  employed 

with    advantage    in    pharmacy,    and    found    that,    it 

answered  well  in  the  preparation  of  cerates  and 

ointments,    but    would    not     serve    as    a    substitute 

for  olive  oil  in  the  preparation  of  lead   pi 

I'roc.  A.  Ph.  A.,  18!»7,   179,  for  later  views  on 
;ii|eii.  1       It    i-    a    non-drying   oil,    and    then- 
fore  will   not    anawer  for   painting;    but    it    is  enor- 
mously    used     for    adulteration      (particularly    of 

French   olive  oils)    and   for  various   purposes   in 

the  arts,  as  for  lubricating  machinery,  and  in  1  lie 
manufacture  of  woollen  cloth'-:  in  lamps  it  burns 
with  a  bright  light.  It  saponifies  slowly,  but 
yields  an  excellent  firm,  white,  and  odorless  soap. 

Guacamphol.  Camphoric  Ouaiacolester.  CgHia 
(COO.t  6H4OCH3I2—  This  is  a  white,  tasteless 
powder,  insoluble  in  water  or  gastric  juice,  easily 
soluble  in  hot  alcohol  and  chloroform,  and  believed 
to  be  decomposed  by  the  intestinal  alkalies  into 
camphoric  acid  and  guaiacol.  It  was  originally 
brought  forward  by  Lasker  as  an  antihidrotic,  and 
has  been  used  in  phthisis  by  other  clinicians  for 
arresting  the  night  sweat  with  asserted  excellent 
results.  Dose,  three  to  fifteen  grains  (0.2-1  Gm.), 
taken  immediately  after  supper  in  capsule. 

Guaco. — This  name  is  piven  in  Central  and 
South   America  and  the  West  Indies  to  various 
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plants  belonging  to  the  genera  Willughbaea  ( better 
known  under  the  newer  name,  Mikania)  and 
Aristolochia;  but  it  is  in  its  application  to  the 
different  species  of  the  former  genus  that  the 
name  is  known  in  medicine.  The  species  most 
used  is  M.  amara  (Willd.),  O.  Kze.,  Mikania 
amara  (Willd.),  M.  Guaco  (Humb.  and  Bonpl.). 
The  plants  are  closely  allied  to  the  Eupatoria.  M. 
Houstonis  (Willd.;,  0.  Kze.,  M.  gonoclada  (DC), 
O.  Kze.  (of  the  Fam.  Composite)  ;  Aristolo- 
chia fragrantissima,  Ruiz,  A.  grandiflora,  Sw.,  A. 
pentandra,  Jacq.  (of  the  Fam.  Aristolochiaceae)  ; 
Gomocladia  integrifolia,  Jacq.  (Fam.  Anacardia- 
ceae),  are  all  known  locally  as  guaco.  &[.  amara  is 
described  as  having  twining  stems,  with  round, 
sulcate,  and  hairy  branches;  ovate  subacuminate, 
remotely  dentate  leaves,  somewhat  narrowed  at 
the  base,  rough  above  and  hairy  beneath,  and 
flowers  in  opposite  axillary  corymbs.  The  plant 
is  a  native  of  intertropical  America,  and  has  been 
introduced  into  the  West  India  Islands  from  the 
continent.  The  leaves  are  the  part  used.  The  re- 
sult of  a  long  and  close  investigation  into  the 
natural  history  of  guaco  by  the  distinguished  Gui- 
bourt  is,  that  the  guaco  from  this  source, 
instead  of  possessing,  as  has  been  asserted,  a 
strong,  penetrating,  and  nauseous  odor,  is  in  fact 
inodorous,  and  destitute  of  all  active  properties, 
and  that  the  strongly  aromatic  plants  which  have 
been  employed  under  the  name  of  guaco  all  belong 
to  the  genus  Aristolochia,  especially  A.  cymbifera, 
Mart,  and  Zucc,  growing  in  Brazil,  after  this  A. 
maxima  (De  Cand.),  and  in  less  degree  A.  max- 
ima, Jacq.  (A.  geminiflora,  H.  B.  K.).  (J.  P.  C, 
1867,  99.) 

Although  the  guacos  of  South  America  seem  to 
be  entirely  distinct  drugs,  they  appear  to  be  indis- 
criminately used  by  the  natives  for  the  cure  of  the 
bites  of  poisonous  serpents,  as  was  first  made 
known  by  Mutis,  and  afterwards  confirmed  by 
Humboldt  and  Bonpland.  The  medicine  is  also 
used  in  South  America  as  a  febrifuge  and  anthel- 
mintic, and  has  been  considered  antisyphilitic. 
A  few  years  ago  it  attracted  on  the  continent  of 
Europe  considerable  attention  on  account  of  its 
alleged  power  in  epidemic  cholera  and  chronic 
diarrhoea.  The  Aristolochia  cymbifera,  Mart,  and 
Zucc,  has  been  the  subject  of  a  careful  study  by 
L.  Butte.  The  root  of  this  plant  as  it  occurs 
in  commerce  is  cylindrical,  from  three  to  four 
centimeters  in  diameter,  much  broken  up  into  long 
rootlets,  yellowish,  with  a  strong  odor,  especially 
in  the  bark.  The  plant  itself  is  a  vine,  growing 
in  great  abundance  in  the  province  of  Tabasco  in 
Mexico.  Butte  was  not  able  to  find  in  it  either 
an  alkaloid  or  a  glucoside,  but  he  found  a  black- 
ish resin  which  may  be  the  active  principle  of 
the  plant,  though  this  does  not  seem  probable, 
since  Butte  found  the  alcoholic  extract  much 
less  active  than  the  aqueous  extract,  which  would 
hardly  be  the  case  if  the  resin  were  really  the 
active  principle.  In  the  physiological  experiments 
made  with  the  aqueous  extract  it  was  found  that 
in  the  guinea  pig  and  rabbit  massive  doses  pro- 
duced cries  and  excitement,  followed  after  a  time 
by  sleep,  with  muscular  relaxation  and  diarrhoea. 
In  the  dog  vomiting  and  diarrhoea  were  very 
marked.  The  muscular  relaxation  was  probably 
centric,  as  the  motor  nerves  and  muscles  were  in 
a  condition  of  activity.  An  apparent  loss  of  func- 
tion in  the  sensory  nerve  trunks  Butte  believed 
to  be  due  not  to  paralysis  of  the  nerve  fibres,  but 
of  the  centres  of  sensation.  Although  the  muscle 
was  not  completely  paralyzed,  careful  experimen- 


tation showed  that  its  contractility  was  less  than 
the  norm  after  death  from  the  poisoning.  Death 
was  produced  by  an  arrest  of  the  respiration. 
The  heart  continued  to  beat  both  in  the  reptile 
and  the  mammal  after  the  cessation  of  respira- 
tion; nevertheless  there  was  depression  of  the 
arterial  pressure,  apparently  due  to  the  action 
of  the  drug  upon  the  heart.  After  death  marked 
signs  of  gastrointestinal  irritation  were  found, 
the  medicine  having  been  given  by  the  mouth. 
During  life  the  urine  was  albuminous,  and  at  the 
autopsy  the  kidneys  were  found  congested.  The 
temperature  gradually  rose  during  the  poisoning, 
and  less  glucose  than  normal  was  found  in  the 
blood.  Butte  believes  that  guaco  has  valuable 
therapeutic  properties  in  the  treatment  of  skin 
affections,  especially  eczema  and  pruriginous  mal- 
adies, in  which  he  used  it  both  locally  and  in- 
ternally. He  gives  the  dose  of  the  aqueous  extract 
of  guaco  as  three  grains  (0.2  Gm.)  three  times  a 
day.  In  the  external  application  the  following 
formula  was  used.  Guaco  (bruised),  30  parts; 
sodium  bicarbonate,  5  parts;  water,  1000  parts; 
boil  for  a  quarter  of  an  hour,  allow  to  macerate 
one  hour,  decant,  and  use  the  liquid  as  a  lotion. 
(Annales  de  la  Policlin.  de  Paris,  Sept.  1890.) 
Guaco  is  said  to  be  largely  used  in  South  America 
as  an  antirheumatic,  and  E.  W.  Pritchard  (P.  J., 
1861)  affirms  that  in  the  gouty  p<tro.rysms  it  is 
especially  effective  given  in  the  dose  of  a  flui- 
drachm  (3.75  Cc. )  of  the  tincture  every  four 
hours,  and  applied  locally. 

Guaiacol  Compounds  and  Derivatives. — A 
very  large  number  of  these  compounds  have  been 
produced  by  pharmaceutical  chemists  and  put  upon 
the  market  as  substitutes  for  and  improvements 
on  ordinary  guaiacol.  Few  of  them  have  any 
more  therapeutic  value  than  guaiacol  and  most 
of  them  are  less  effective.  In  regard  to  their 
manufacture  we  refer  the  reader  to  elaborate 
papers  by  F.  G.  Ehlert  (Ph.  Rev.,  1001  and  1002). 

Guacamphol This  camphoric  ester  of  guaiacol 

is  a  white,  tasteless,  insoluble  powder,  which  is 
asserted  to  be  broken  up  in  the  intestines  into 
camphoric  acid  and  guaiacol.  It  has  been  espe- 
cially recommended  as  a  remedy  of  great  value  in 
the  treatment  of  the  night  sweats  of  phthisis. 
In  some  cases  it  is  necessary  to  be  administered 
for  one  or  even  two  weeks  for  the  desired  effect. 
Dose,  three  to  fifteen  grains  (0.2-1  Gm.)  ex- 
hibited two  hours  before  bed  time. 

Guaethol,  a  methyl  derivative  of  guaiacol. 
soluble  in  ether  and  alcohol  but  very  slightly  so 
in  water.  It  is  said  to  be  medicinally  equivalent 
to  guaiacol  except  that  it  acts  more  promptly. 
Dose,  two  to  four  grains   (0.13-0.26  Gm.). 

Guaiacol  Benzyl  Ether  or  Pyrocain  occurs  in 
colorless  crystals,  soluble  in  ether  and  melting  at 
62°  C.  It  possesses  the  general  therapeutic  prop- 
erties of  guaiacol. 

Guaiacol  Bin  iodide,  a  reddish-brown  powder, 
with  something  of  the  iodine  odor,  soluble  in 
alcohol  and  fatty  oils,  has  been  proposed  by 
Vicario  as  a  local  application  in  tuberculosis. 

Guaiacol  Bisulphonaic  of  Quinine  or  Guaiaquin. 
(C6H402CH3HS03)2C2oH24N202 — Guaiaquin  is  an 
acid  salt,  occurring  as  a  yellowish  crystalline  pow- 
der, very  soluble  in  water,  alcohol,  and  dilute  acids, 
and  of  a  bitter  taste.  It  contains  44.26  per  cent, 
of  alkaloid  quinine,  combined  with  55.74  per  cent. 
of  guaiacol  sulphonic  acid,  the  latter  being  equiva- 
lent to  33.38  per  cent,  of  pure  guaiacol.  It  has 
been  brought  forward  as  an  anti-malarial  remedy 
and  a  gastro-intestinal   stimulant  and   antiseptic. 
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Dose,  as  a  tonic,  from  three  to  six  grains  (0.2- 
0.4  6m.) ;  as  an  antiperiodic,  ten  grains  (0.65 
Gin.)    three   times  a   day. 

Guaiacol  Cmnamate  or  tityracol  occurs  in  white, 
odorless,  tasteless,  stable  needles,  almost  insoluble 
in  water,  readily  soluble  in  alcohol,  chloroform, 
acetone  and  benzene.  It  is  said  when  taken  in- 
ternally to  be  broken  up  in  the  intestines  into 
cinnamic  acid  and  guaiacol  and  to  be  useful  not 
only  in  phthisis  but  in  various  chronic  gastro- 
intestinal and  gcnito-urinary  catarrhs.  Dose, 
fifteen  grains  (1  Gm.),  three  or  four  times  a  day. 

Guaiacol  Ethyl  is  an  oily  liquid  of  an  agreeable 
aromatic  odor,  soluble  in  water,  which  was 
brought  forward  as  a  remedy  in  tuberculosis,  with 
the  statement  that  it  acts  upon  the  human  ■▼Stem 
like  guaiacol,  but  more  quickly  and  energetically. 
The  rosea  relies  of  De  Bode  [BtHg.  Mid.,  1*!>7)  in- 
dicate, however,  that  it  is  not  more  effective  than 

is  guaiacol  in  tubercular  diseases.  It  is  aflinncd. 
however,  to  he  a  pronounced  analgesic,  which  when 
applied  to  the  skin  by  means  of  a  brush  is  rapidly 
absorbed,  and  in  cases  of  neuralgia  or  neuritis 
produecs  great  relief.  It  may  also  be  used  sub 
cutaneous)}-  in  10  per  cent,  emulsions  with  steril- 
ized glycerin,  and  baa  been  so  applied;  this 
glycerin  solution   has  also  been  used   in  cyst  His. 

Guaiaeol  Iodoform  is  ■  reddish  brown  syrupy 
liquid,   which    is    really   a    solution    of   iodoform    in 

guaiacol.     it    has   been    used    hypodermically   for 

iub<  reulosis  (one  pari  diluted  with  si\1een  parti 
of  olive  oil)   in  doses  of  fifty  minims   ci.l  (V.). 

Chuaiacol  Phosphate. — Photphorio  Guaiacol-etfu  r 
has  been  shown  by  A.  Gilbert    [8.    l/..   1897)    t" 

be  split  up  in  the  intestines,  with  the  liberation  of 
OStituents,  and  to  afford,  therefore,  a  method 

of  administering  guaiacol,  over  which  it  baa  the 
advantage  of  being  innocuous  to  the  mUCOUS  mem- 
brane of  the  stomach.     It  would  appear,  bowi 

much  less  active  and  much  mote  uncertain  in  its 
influence  than  is  guaiacoL 

Guaiacol    Phosphite.       I  Uacol.       I' 

HiOCHsJa.  Phoipho-guaiaooL — Phosphite  of  Quatr 
aojfl-ether  is  a  white  crystalline  powder,  possensing 

a  sharp  taste  and  indiflVient  odor.  It  is  soluble 
in  water.  dhMOlvea  very  fn.lv  in  alcohol,  elder. 
chloroform,  acetone,  l>enzcnc.  toluol,  and  the  fatty 
oils,  but  it  is  sparingly  soluble  in  oil  of  turpentine 
and  in  glycerin.  Melting  point.  77. V  ('.  It  con- 
tains 92.26  per  cent,  of  guaiacol,  and  was  intro- 
duced in  1  s'»7  by  Ballard.  [Bap.  d<  Pharm., 
)  It  is  but  slightly  poisonous,  and  probably 
pable  of  acting  as  do  other  preparationi  of 
guaiacol. 

Guai-acol   Baiot  occurs   in    small    odorless,    I 

iyst:ils.  readily  soluble  in  alcohol. 
ether,  chloroform  or  benzene,  melting  at  05°  C. 
It  is  said  to  be  split   up  into  it-  constituents  in 

the  intestines  and  has  been  used  in  phthisis  and 
as  an  intestinal  anlist  tpHc,  ltos< .  ten  to  fifteen 
grains   (0.66  to  1   Gm.)    a  day. 

Guaiaeol  Sueeinate. — This  drug  occurs  in  fine, 
silky,  white  crystals  insoluble  in  water,  slightly 
so  in  alcohol  and  ether,  very  soluble  in  chloroform 
or  acetone,  and  melting  at  130°  C.  It  is  said  to 
act  medicinally  like  guaiaeol. 

Guaiacol  Valerate.  Geosote. — This  occurs  as 
a  pale  yellow,  oily,  mobile  liquid,  insoluble  in 
water,  freely  soluble  in  alcohol,  ether,  and  benzene. 
Sp.  gr.  1.038,  boiling  point  variously  given  from 
240°  to  260°  C.  Geosote  is  used  in  phthisis  and 
as  a  gastro-intestinal  antiseptic  in  fermentative 
dyspepsia  and  diarrhoea.  Dose,  five  to  ten  grains 
(0.32-0.65   Gm.). 


Guaiaform.  Geoform.  Methylenediguaiacol. — The 
drug  is  a  tasteless  yellow  powder,  odorless  at 
first  but  acquiring  a  vanilla-like  odor,  soluble 
in  alcohol  or  ether  but  insoluble  in  water.  It  is 
affirmed  to  contain  95.38  per  cent,  of  guaiacol  and 
to  be  non-irritating  and  non-toxic. 

I'yrocain.  Brenzcain. — The  benzyl  ester  of 
guaiacol  is  a  colorless,  tasteless,  odorless,  stable 
body,  which  is  affirmed  to  act  like  guaiacol  and 
to  be  free  from  irritating,  nauseating  and  toxic 
properties.     Used  in  the  same  doses  as  guaiacol. 

Guaiacyl.  Gajacyl.  Calcium  Orthoquaiacol 
Sulphonatc.  (C6ll3(0H).(0CH3)  S03)2Ca.— This 
is  a  powder  of  a  bluish-gray  color,  soluble  in  water 
and  in  alcohol.  The  aqueous  five  per  cent,  solu- 
tion has  a  violet  red  color  and  may  be  used  hypo- 
dcrmieallv  in  quantities  of  eight  to  twenty  minims 
(0.5-1.3  Cc). 

Guaialin.  Methylene  Diyuaiacol  Benzoic  Ester. 
This  substance  occurs  in  an  amorphous  powder,  of 
a  pea-green  color,  said  to  contain  00  per  cent,  of 
guaiaeol,  90  per  cent,  of  benzoic  acid,  and  7  per 
cent,  of  formaldehyde.  It.  is  reccommended  as  an 
antipyretic    and    alterative    tonic    in    tuberculosis. 

Guaiaperol.  Piperidin  (luaiaeolate. — This  salt 
occurs  in  colorless  crystals,  melting  at  70°-80°  C. 
( 1  74 .1*°— 1 7(>°  P.),  having  a  feeble  creosote  odor, 
soluble  in  water  1  to  30,  freely  soluble  in  alcohol, 
and  has  been   used  to  a  moderate  extent.      (If.    1/. 

./.,  vol.  ii.   1806.)     in  doses  of  from  Ave  t"  ten 

grains  (0.82—0.66  Cm.)  in  capsules,  three  times 
a   day.  after  meals,  in  phthisis  it    is  said   \r>  1. 

cough  and  cause  general  Improvement. 

(iuaiaquin.       (Juimm      Guaiaeol     liisulphonntr. 

'<  BH40^H«HSO|)sCaoHsaNsO»--Thii    substance 

occur-  a-  ;i  yellowish  crystalline  bitter  powder, 
oluble  in  water,  alcohol  and  diluted  acids.    It 

ha-  been  u-ed  to  some  extent  in  internal  medicine 
tonic,    but     BSpeciaHj     as    an    a  nt  ipei  |od  li      mi 

is  malarial  diseases  with  asserted  good   re 

suit-.       11    is   staled   that    the   sterili/.ed    10   per  cent. 

solution   ma\    be  given   hypodermically   with   the 

K reduction  of  little  pain.     Tin-  solution  has 
need    locally   with   alleged   good    results   in 

gonorrhoea  and  other  infected  conditions.  Dose, 
three  to  ten  grains  (0.2-0. 05  Gm.)  ;  sixty  grains 
(.'!.!•   Gm.)    may   be   given    in    a    day. 

(iuaiaquinol.  Ouaiakinol.  Quinine  Dibromo- 
guaiaoolate. — This  is  ■  compound  which  combines 
1  he  properties  of  quinine,  guaiacol,  and  bromine. 

It    i-    freely    soluble    in    water    and    is    usee)    as   an 

antipyretic  and  sedative  in  tuberculosis.  Dose, 
eighl   to  fifteen  grains    (0.5-1.0  Gin.). 

Guaiasanol.  DU  ihylylycocollguaiacol  Hydro- 
chloride. CA<^0Ko0,CHgN .(CHsJa-Hd"  ThiM 
-ubstanee  occurs;  in  very  soluble  white  prisms  fus- 
ing at  184°  ('.  (363.2°  F.),  emitting  an  odor  faint- 
ly suggestive  of  guaiacol  and  possessing  an  acrid 

taste.  It  was  first  produced  by  Kinhorn  and 
llutz  (/.  /'.  ('..  174,  1003)  through  the  union 
of  aceticonionochlorguaiacol  and  diethylaminc.  In 
the  presence  of  alkalies  it  breaks  up,  liberating 
guaiaeol.  which  has  been  found  in  the  urine  of 
animals  to  which  guaiasanol  had  been  given.  It 
has  been  given  by  A.  Kinhorn  in  doses  of  forty- 
five  to  one  hundred  and  eighty-five  grains  (3-12 
Gm.)   daily  as  a  substitute  for  guaiacol. 

Guaisotol. — This  is  one  of  the  numerous  class 
of  preparations  having  a  name  which  suggests 
that  of  a  chemical  compound;  it  is  stated  to  be 
a  syrup  of  guaiacol  containing  16  grains  of 
guaiaeol  to  the  fluidounce.  Dose,  one  to  four 
fluidrachms    (3.75-15.00    Cc.) . 
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Guajamar.     Guaiacol-glycerinester. — This    is   a 

white  crystalline  powder,  CeH^Qp^  q  ,  which 

possesses  a  bitter  aromatic  taste,  melts  at  75° 
C.  (167°  F.)  and  dissolves  in  alcohol,  ether,  glyc- 
erin and  20  parts  of  water  at  the  ordinary  tem- 
perature. According  to  G.  Buttler  it  splits  up  in 
the  intestines  into  guaiacol  and  glycerin  and 
affords  an  excellent  method  of  intestinal  antisep- 
sis in  typhoid  fever,  diarrhoea,  etc.  Great  relief 
has  been  obtained  in  acute  and  articular  rheuma- 
tism by  the  local  application  of  the  remedy  in  the 
form  of  an  ointment  consisting  of  two  parts  of 
guajamar  and  one  of  lanolin.  Dose,  three  to  fif- 
teen grains   (0.2-1  Gm. ). 

Guano.  Bird-manure. — This  is  a  valuable  ma- 
nure, consisting  of  the  decomposed  excrement  of 
countless  aquatic  birds,  which  has  accumulated  for 
ages  on  certain  barren  and  uninhabited  islets  of 
the  western  coast  of  South  America  and  in  other 
localities  throughout  the  world.  Guano  is  a  coarse 
dry  powder  of  a  brown  color.  Exposed  to  the  air 
it  absorbs  moisture,  and  becomes  somewhat  sticky. 
Its  odor  is  offensive  and  slightly  ammoniacal. 
With  the  powder  are  intermingled  friable  lumps, 
which  exhibit  in  their  inside  whitish  specks,  and 
which,  when  exposed  to  the  air,  fall  to  powder,  ex- 
haling an  ammoniacal  odor.  It  is  soluble  in  great 
part  in  water,  and  the  solution  formed  contains 
chiefly  ammonium  oxalate.  When  exposed  to  heat 
it  blackens,  burns  with  a  slight  flame,  exhales  the 
odor  of  ammonia,  and  leaves  a  whitish  ash,  vary- 
ing in  amount  from  27  to  35  per  cent.  The  value 
of  guano  as  a  fertilizer  depends  chiefly  upon  the 
proportion  of  the  organic  ingredients,  the  phos- 
phates being  of  secondary  importance.  M.  E. 
Baudrimont  infers,  from  the  analyses  of  seventeen 
samples  of  Peruvian  guano,  that  the  proportion  of 
nitrogen  may  be  obtained  approximately  by  divid- 
ing the  amount  of  the  organic  matters  by  five. 
The  samples  varied  greatly  in  value.  (J.  P.  C, 
Oct.  1857.)  Crystals  of  ammonium  carbonate 
have  frequently  been  observed  in  guano.  C. 
Morfit  of  Baltimore  found  Colombian  guano  to 
be  rich  in  phosphoric  acid  and  lime.  (Chem. 
Gaz.,  Dec.  1,  1855.)  Unger  obtained  from  Peru- 
vian guano,  in  1845,  a  peculiar  substance,  called 
guanine,  C5H6N50.  (See  J.  P.  C,  4e  ser.,  xvii. 
328.)  By  the  oxidation  of  guanine,  as  well  as  by 
other  processes,  chemists  have  prepared  guanidin, 
CH5N3,  and  from  this  in  turn  a  series  of  deriva- 
tives. For  an  elaborate  investigation  of  the  chem- 
istry and  physiological  action  of  these  substances, 
see  Arbeiten  des  Pharmak.  Inst,  zu  Dorpat,  Bd. 
vii.-xii.  By  the  action  of  nitrous  acid  upon  gua- 
nine there  is  produced  the  base  xanthine,  C5H4 
N4O2,  and  Emil  Fischer  has  shown  that  theobro- 
mine and  caffeine  are  capable  of  being  produced 
from  xanthine,  and  are,  in  fact,  dimethyl-  and 
trimethyl-xanthine  respectively.  (A.  J.  P.,  1882, 
218.)  Guano  is  a  powerful  local  irritant,  which, 
when  mixed  with  equal  parts  of  potters'  clay 
or  other  diluent,  is  capable  of  causing  vesica- 
tion. It  has  been  used  as  a  counter-irritant  and 
also  as  a  stimulant  in  certain  cutaneous  diseases, 
especially  in  eczema,  ecthyma,  and  tinea  capitis. 
For  various  preparations  of  guano,  see  16th  ed. 
U.  tf.  D. 

Guarea.  Guarea  purgans.  Gito.  (Fam.  Meli- 
aceo:.) — The  root  of  G.  Rusbyi  (Brit.),  Busby 
(Syncarpus  Rtisbyi,  Brit.),  of  Bolivia,  has  proper- 
ties resembling  those  of  ipecac.  The  root  and 
bark  of  this  Brazilian  plant  are  said  to  be  drastic 
purgatives. 


Gum  Cebil. — This  gum  is  a  product  of  the  Bra- 
zilian leguminous  tree  Piptadenia  Cebil,  Griseb. 
(Cebil  Colorado).  It  occurs  in  reddish-yellow 
tears,  or  in  dark-colored  angular  masses,  and 
forms  a  reddish-yellow,  odorless,  viscous  mucil- 
age of  acid  reaction.  It  is  said  to  contain  80.78 
per  cent,  of  arabin. 

Gum,  Cedar. — This,  the  product  from  Cedrata 
australis,  F.  Muell.,  or  Red  Cedar  of  Queensland 
(Fam.  Meliaceae),  is  a  very  pale  yellow  gum, 
occurring  in  tears  about  an  inch  long,  feeling 
leathery  between  the  teeth,  swelling  and,  finally, 
almost  dissolving  in  water.  It  contains  about  68 
per  cent,  of  arabin,  and  6  per  cent,  of  metarabin, 
but  no  resin.     (P.  J.,  vol.  xx.  1890.) 

Gum  Elemi.  Elemi.  Elemi,  Fr. — The  botani- 
cal source  of  this  concrete  resinous  exudation  is 
not  positively  determined,  and  it  is,  indeed,  probable 
that  the  drug  usually  known  by  the  name  of  elemi 
is  derived  from  several  different  trees.  That  known 
to  the  ancients  is  said  to  have  been  obtained  from 
Ethiopia,  and  all  the  elemi  of  commerce  was 
originally  brought  from  the  Levant.  The  tree 
which  afforded  it  was  not  accurately  known,  but 
was  supposed  to  be  a  species  of  Amyris.  At 
present  the  drug  is  said  to  be  derived  from  three 
sources, — namely,  Brazil,  Mexico,  and  Manila. 
According  to  Peckolt,  Brazilian  elemi  (Tacama- 
haca,  Tacamaque  terreuse,  Fr. )  appears  to  be  the 
product  of  Protium  heptaphyllum  (Aubl.), 
March  (Idea  heptaphylla,  Aubl.),  P.  Icicariba 
(DC),  March  (Idea  Icicariba,  DC.)  (Fam.  Bur- 
seraceae ) ,  and  other  species  of  the  genus.  It  seems 
not  to  occur  to  any  extent  in  general  commerce, 
and  to  be  used  locally  as  a  substitute  for  incense. 
It  occurs  in  brown  almost  odorless  pieces,  inter- 
nally white,  about  the  size  of  a  bean.  Manila 
elemi  occurs  in  two  forms,  one  soft  and  one  hard, 
and  is  believed  to  be  the  product  of  Canarium 
commune,  L.,  of  the  same  family.  It  is  erro- 
neously stated  in  some  works  to  be  a  native  of 
Carolina.  The  elemi  is  obtained  by  incisions  into 
the  trees,  through  which  the  juice  flows  and  con- 
cretes upon  the  bark.  The  Mexico  elemi  is  said 
by  Koyle  to  be  obtained  from  a  species  of  Elaph- 
rium  which  that  author  has  described  from 
dried  specimens  and  proposes  to  name  E.  elemif- 
erum.     (Mat.  Med.,  Am.   ed.,   339.) 

Carana-elemi. — The  product  of  Protium  Carana, 
(H.  B.  K.),  March,  produced  on  the  confines  of 
Venezuela  and  Colombia,  occurs  in  masses  of  a 
greenish-yellow  color,  externally  hard,  internally 
soft,  with  a  peculiar  fennel-like  aromatic  odor. 
It  is  insoluble  in  water,  soluble  in  sulphuric  ether, 
chloroform,  and  benzene.  According  to  Tschirch 
and  Saal,  carana-elemi  contains  20  per  cent,  of 
exceedingly  acrid  resin.  (A.  Pharm.,  Bd.  241, 
1903.) 

Elemi  is  in  masses  of  various  consistence,  some- 
times solid  and  heavy  like  wax,  sometimes  light 
and  porous ;  unctuous  to  the  touch ;  diaphanous ; 
of  diversified  colors,  generally  greenish  with  in- 
termingled points  of  white  or  yellow,  sometimes 
greenish  white  with  brown  stains,  sometimes  yel- 
low like  sulphur;  fragile  and  friable  when  cold; 
softening  by  the  heat  of  the  hand;  of  a  terebin- 
thinate  somewhat  aromatic  odor,  diminishing  with 
age,  and  resembling  to  some  extent  that  of  lemon 
and  fennel;  of  a  warm,  slightly  bitter,  disagree- 
able taste;  entirely  soluble,  with  the  exception  of 
impurities,  in  boiling  alcohol;  and  affording  a 
volatile  oil  by  distillation.  "  Moistened  with  rec- 
tified spirit,  it  breaks  up  into  small  particles, 
which,  when  examined  by  the  microscope,  are  seen 
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partly  to  consist  of  acicular  crystals."  Br.  1885. 
Elemi  is  sometimes  adulterated  with  rosin  and 
turpentine. 

The  two  varieties  of  elemi  that  have  been  in- 
vestigated chemically  are  the  Manila,  or  soft 
elemi,  and  the  Brazilian,  or  hard  elemi.  The 
Manila  elemi  contains  10  per  cent,  of  an  ethereal 
oil  (made  up  of  phellandrene  and  dipentene),  amy- 
rin,  C'soHsqO,  of  which,  according  to  Vesterberg, 
the  isomeric  varieties  a  and  b-amyrin  are  present, 
an  amorphous  resin,  small  amounts  of  elemic 
acid,  C35H46O4,  bryoidin.  C20H38O3,  and  a  bitter 
principle.  The  Brazilian  elemi  (protium  elemi) 
contained  protomyrin,  30  per  cent.;  protolaminic 
moid,  25  per  cent.:  and  protolaresine.  37.5  per 
cent.  Th?  protomyrin  lias  the  same  melting  point 
and  formula  as  the  amyrin  from  Manila  elemi. 

Elemi  has  properties  analogous  to  those  of  the 
turpentines,  but  is  exclusively  applied  to  external 
use.  In  the  United  States  it  is  rarely  employed 
even  in  this  way.  In  the  pharmacy  of  Europe 
it  enters  into  the  composition  of  numerous  plas- 
ters and  ointment*.  We  are  told  that  it  i--  1 
sionally  brought  to  this  country  in  small  frag- 
ments mixed  with  the  coarser  kinds  of  gum  arnhic 
from    the    Levant   and    India.      I  ?i</uentum    Elemi, 

Br.  I'll.  1866,  \\as  of  the  strength  of  about  20 
per    cent. 

(ium,  Grass-Tree. — ^n  Australian  product, 
said  to  be  obtained  by  exudation  from  different 
es  of  Xantliori  hua.  especially  \.  hastilis.  K. 
Mr.  ( Fam.  Liliaces?. )  It  is  of  a  resinous  char- 
acter, usually  as  found  in  the  markets  in  the 
state  of  small  fragments  M  coarse  powder,  result- 
ing from  the  breaking  np  of  the  larger  brittle 
msssrs  in  which  it  first  occur*,     it   is  of  ■  deep 

reddish-yellow    color    111    mass,   but    greenish    yellow 

in    powder.     It   does   not    dissolve   in   the    mouth 

when   chewed,   nor  adhere   to   the   teeth,   but    has  a 

slightly  astringenl  and  aromatic  flavor.     It  melts 

with  bent,  and  at  a  higher  tempera  t  ure  takes 
fire  in  the  air,  burning  with  a  smoky  flame,  and 
emitting  a  fragrant  odor  not  unlike  that  of  bal- 
sam of  Tolu.  It  yields  picric  acid  largely  under 
the  action  of  nitric  acid.    The  natives  and  early 

sett  lei  s  employed  It  as  a  medicine  in  diari  turn. 
It  is  said  to  be  U^ed  extensively,  instead  of  shellac. 
in  cabinet  work,  but  to  be  distinctly  inferior.     For 

much   interesting  information  concerning    it    and 

other  resinous  products  of  the  genus  Xant  bm  1  hu-a. 
see  paper  by  J.  H.  Maiden.  /'.  ./.,  vol.  x\i. 
1891.  It  is  obtainable  in  inexhausl  ible  quantities, 
as  the  plants  producing  it  are  abundant  through' 
out  almost  the  whole  of  Australia.  (.1.  •/.  /'., 
1666,  466.)     Three  hundred  tons  of  the  resin  of 

I.  hastilis  have  been  exported  in  one  year,  and 
at  one  time  the  price  rose  to  £(i.">  per  ton  for  the 
best  quality,  but  for  ordinarv  qualitv  it  is  from 
EIO.  '  1.  ./.  P.,  1885,  4*05.)  (See  article  on 
Xanthorrhcra  Itesim.) 

(ium  Hogg.  Hoy-Gum.  Kuleerayum — Under 
the  name  of  Oum-Hogg  a  peculiar  gum  is  much 
used  in  marbling  paper.  A  full  discussion  of  it 
may  be  found  in  the  14th  edition  of  the  U.  S.  D., 
but,  as  it  appears  to  be  only  a  variety  of  Bassora 
gum,  and  rarely  found  in  commerce,  we  omit 
any  further  account  of  it. 

Gum,  Indian.  Qummi  Tndicum.  Ohati  Gum. 
A  gummy  exudation  from  the  wood  of  Anogeissus 
latifolia'  (Fam.  Combretaceie. )  The  forests  of 
India  produce  large  quantities  of  gums,  a  num- 
ber of  which  have  found  their  way  into  commerce 
and  are  used  to  a  considerable  extent  as  sub- 
stitutes for  gum  arabic. 


Of  these  gums,i  that  yielded  by  Prosopis  spicigera 
occurs  in  small  angular  yellowish  fragments,  or 
sometimes  in  large  ovoid  tears  two  inches  long, 
of  an  amber  color,  frosted  externally  with  cracks. 
It  forms  with  water  a  dark-colored  tasteless  mu- 
cilage and  resembles  in  its  behavior  to  reagents 
the  Mezquite  gum.  The  gum  of  Feronia  ele- 
phantum  is  in  small  irregular  tears  varying  from 
reddish-brown  to  pale  yellow  and  forms  a  thick, 
tasteless,  colorless  mucilage  which  resembles  gum 
arabic,  but  is  precipitated  by  neutralized  lead  ace- 
tate and  gelatinized  by  ferric  chloride,  although 
unalfected  by  borax.  The  most  important  of  the 
Indian  gums  is  that  which  has  been  recognized  in 
the  Br.  Add.,  and  which  in  its  solubility  and  rela- 
tion to  reagents  closely  resembles  gum  arabic.  It 
has  double  the  power  of  viscosity  of  gum  arabic 
and  forms  with  water  a  colorless  mucilage  having 
a  faint  characteristic  odor.  It  is  well  suited  for 
pharmaceutical  use.  and  is  said  to  be  specially 
valuable  in  the  making  of  emulsions.  It  is  insolu- 
ble in  M  per  cent,  alcohol.  It  occurs  "  in  vermi- 
form or  rounded  tears  of  varying  size,  pale  amber 
or  yellowish-white  in  color,  translucent,  with  a 
somewhat  dull  surface  and  breaking  with  a  bright 
giaasi  ft  act  inc.  The  aqueous  solution  is  gelat- 
inized by  the  addition  of  alcohol  (90  per  cent.), 
solution  of  borax,  or  solution  of  lead  subacetate; 
but  it  is  unalfected  by  the  addition  of  test-solution 
of  ferric  chloride  (distinction  from  Amrad  and 
certain  other  gUBBS)  or  of  solution  of  lead  acetate. 
It  is  not  colored  blue  or  brown  by  a  small  quan- 
tity of  solution  of  iodine  (absence  of  starch  or 
commercial  'dextrin'i.  On  incineration  Indian 
Qua  should  not  yield  more  than  4  per  cent,  of 
ash."      lir.  Add. 

The  Br,  Add.  allows  of  the  substitution  of  In- 
dian gum  in  odicial  preparations  In  place  of  gum 

acacia,  with  the  statement  that  one  part  of  it 
should  be  substituted  for  two  of  the  acacia.  The 
mucilayc  <>j  Indian  gum  {  M  ucilaya  (lummi 
Indici,  Br,  Add.)  is  made  with  two  avoirdu- 
pois ounces  of  gum  to  six  fluidounoes  of  distilled 
water. 

(ium  Kauri. — This  is  an  amlier-like  substance. 
Varying  from  a  soft  cream  white  to  an  amber 
color,  dug  in  large  quantities  from  the  soil  of 
New  Zealand.  It  is  a  resinous  exudation  from 
Aynthis  australis  (Lamb),  Steud.  (I)ammaria 
eatetrel**,  Lamb.),  of  the  fam.  Coniferue,  but,  as  it 
first  exudes  and  is  found  on  the  surface  of  the 
ground,  it  is  not  esteemed.  According  to  Tschiroh 
and  Niederstadt.  it  contains  kaurinic  acid,  CioHie 
()2.  1.5  ]»^  cent.:  a-  and  fi-kaurolic  acids,  C12H20 
()2.  4S  to  50  per  cent.:  kaurinolic  acid,  C17H34O2, 
and  kauronolic  acid,  C13H24O2,  together,  20  to  22 
per  cent.  All  these  resin  acids  are  soluble  in  solu- 
tion of  sodium  hydroxide.  liaurne  Cal6donicn  con- 
sists of  a  solution  of  kauri  gum  in  an  equal  weight 
of  90  per  cent,  alcohol.  It  has  been  used  with 
alleged  great  success  in  the  treatment  of  wounds 
and  ulcers,  of  eczema  and  other  skin  affections, 
and  as  a  substitute  for  collodion  and  the  soluble 
sodium  silicate.  When  applied  to  a  well  cleansed 
and  dried  wound  it  leaves  a  slight  deposit  of  resin 
as  a  varnish,  which  is  not  affected  by  friction  or 
contact   with   water. 

'  There  appears  to  be  considerable  confusion  as  to 
the  proper  use  of  the  names  of  Indian  gums.  Amrad 
gum  of  the  Br.  Add.  Is  probably  the  gum  of  Feronia 
elephantum  (Fam.  Rutacese),  but,  according  to  the 
editors  of  the  Indian  Pharmacographia,  the  term  Amrad 
Is  unknown  In  India  and  Is  of  African  origin  applied 
to  dark  brown  acacia  gums.  The  ghati  gum  or  the 
Indian  bazaars  Is  usually  a  mixed  product. 
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Gum  Mango. — This  gum,  which  is  obtained 
from  the  mango  tree,  Mangifera  indica,  L.,  occurs 
in  the  Indian  bazaars  in  amber-colored  or  red- 
dish-yellow lumps,  almost  transparent,  with  a 
brilliant  conchoidal  fracture,  39.4  per  cent,  of 
which  is  soluble  in  water.  (See  J.  P.  C,  19, 
584.) 

Gum  Mesquite.  Mesquite  Gum.  Gum  Mez~ 
quite — This  is  the  product  of  Prosopis  juliflora 
(Swz.),  DC,  P.  glandulosa,  Torr.,  and  perhaps 
other  species  of  the  same  genus.  Mesquite  is  a 
small  thorny  acacia-like  tree  or  shrub  belonging 
to  the  fam.  Leguminosse,  and  growing  in  New 
Mexico,  Texas,  and  other  neighboring  regions, 
where  it  covers  vast  extents  of  country.  The  fruit 
is  a  long,  compressed  pod,  filled  with  a  sweet  pulp, 
which  is  said  to  contain  30  per  cent,  of  grape 
sugar,  and  to  be  used  by  the  Indians  as  food.  A 
gum  exudes  from  the  stem  and  branches.  It  occurs 
in  irregular,  roundish  pieces,  of  various  sizes  and 
usually  of  a  dark  amber-brown  color,  though  some- 
times, especially  when  gathered  from  young  trees, 
it  is  nearly  colorless.  Procter  found  it  to  resem- 
ble gum  arabic  in  its  solubilities,  but  to  differ 
essentially  in  not  being  precipitated  by  lead  sub- 
acetate,  and  in  its  strong  solution  not  being  coagu- 
lated by  borax.  (A.  J.  P.,  xxvii.  224.)  Campbell 
Morfit  found  in  it  a  very  little  bassorin  (0.206 
per  cent. ) ,  which  did  not  exist  in  the  specimens 
examined  by  Procter.  {Am.  J.  Sei.,  March,  1855, 
264.)  See  also  A.  J.  P.,  1855,  542,  for  a  brief 
description  of  the  gum  and  its  character. 

The  saccharine  pods  of  Prosopis  odorata,  Torr. 
and  Frem.  (P.  pubescens,  Benth.),  are  largely 
employed  as  food  by  the  Indians,  and  those  of 
all  the  species  form  valuable  fodder  for  cattle. 

Gum  Sassa.     Sassa  Gum This  name  has  been 

applied  by  Guibourt  to  a  gum,  occasionally 
brought  into  commerce  from  the  East,  and 
answering  to  Bruce's  description  of  the  product 
of  a  tree  which  he  calls  sassa.  According  to 
Guibourt's  description,  it  is  in  mammillary 
masses,  or  in  convoluted  pieces  resembling  an 
ammonite,  of  a  reddish  color  and  somewhat  shin- 
ing surface,  and  more  transparent  than  traga- 
canth.  Its  taste  is  like  that  of  tragacanth,  but 
slightly  acrid.  When  introduced  into  water  it 
becomes  white,  softens,  and  swells  to  four  or  five 
times  its  original  bulk ;  but  it  preserves  its  shape, 
neither,  like  tragacanth,  forming  a  mucilage,  nor, 
like  Bassora  gum,  separating  into  distinct  flocculi. 
It  is  rendered  blue  by  iodine. 

Gum  Sonora.  Sonora  Gum — According  to 
Krewson  the  exudation  from  Covillea  tridentata 
(DC),  Vaill.  (Larrea  mexicana,  Moric. ),  con- 
tains 17.27  per  cent,  of  resin,  and  11.71  per  cent, 
of  mucilage  and  allied  substances.  (For  details 
see  P.  J.,  xvi.  128;  also  A.  J.  P.,  May,  1898.) 

Gum  Sterculia.  Sterculia  Gum. — A  number  of 
trees  belonging  to  the  genus  Sterculia  in  India, 
Africa,  and  Australia  yield  gums  in  considerable 
quantity,  most  of  which  resemble  in  their  appear- 
ance tragacanth,  and  some  of  which  have  remark- 
able adhesive  properties.  These  gums  have  not, 
however,  become  important  articles  of  commerce. 
(See  P.  J.,  Nov.  1889;  A.  J.  P.,  Jan.  1900.) 

Gutta=Percha.  Guetah  or  gueutta-pertcha, 
Malay  (meaning  gueutta,  gum;  pertcha,  rags  or 
scraps).  Gummi  plasticum. — This  is  a  hydro- 
carbon like  India  rubber  obtained  from  the  juice 
of  certain  tropical  plants.  It  is  less  elastic  than 
India  rubber,  so  that  when  changed  in  form  by 
mechanical  force  it  preserves  its  new  shape.  At 
a  temperature  of  boiling  water  it  becomes  highly 


plastic  and  capable  on  cooling  of  preserving  the 
shapes  in  which  it  has  been  moulded,  while  India 
rubber,  treated  by  heat,  preserves  its  elasticity 
until  the  temperature  becomes  excessive,  when  it 
changes  in  its  physical  and  chemical  properties. 
Perhaps  the  most  important  difference  between  the 
two  substances  is  in  their  reaction  with  sulphur, 
rubber  readily  vulcanizing,  gutta-percha  being 
practically  incapable  of  so  doing. 

The  plants  which  are  capable  of  yielding  gutta- 
percha are  quite  numerous,  but  those  yielding 
the  commercial  substance  inhabit  the  limited  re- 
gion of  South  America  between  the  third  degree 
of  south  and  the  fifth  degree  of  north  latitude,  and 
the  limited  portion  of  Asia  between  longitude  102° 
and  112°.  It  is  probable  that  other  equatorial  or 
sub-equatorial  regions  do,  however,  produce  gutta- 
percha. 

Of  the  true  gutta-percha  trees,  three  are  or  have 
been  especially  important,  namely,  1.  Palaquium 
Gutta  (Hook,  f.),  Burck,  Dichopsis  Gutta  (Th. 
Lobb.),  B.  and  H.,  Isonandra  Gutta  (Serrulaz), 
Dichopsis  oblongifolium,  Beauvisage  (Palaquium 
oblongifolium,  Burck),  Isonandra  oblongifolia, 
Teysmann.  2.  Palaquium  borncense,  Teysmann. 
3.  Palaquium  Treubii  and  its  variety,  parvifolium, 
Burck. 

Of  these  trees  the  Palaquium  Gutta  has  been 
practically  exterminated.  The  P.  oblongifolium 
is  said  to  yield  the  best  of  all  the  gutta-perchas, 
and  to  be  cultivated  in  Sumatra.  Other  sapo- 
taceous  species  of  trees  yield  gutta-percha  of 
inferior  quality  or  in  small  quantities,  and  it  is 
stated  that  P.  pustulatum  is  cultivated  in  Ceylon 
and  Payena  Leerii  is  cultivated  in  its  native 
Sumatra. 

Gutta-percha  is  obtained  in  considerable  quan- 
tity in  the  Philippine  Islands,  whence  it  is  sent 
to  Singapore.  In  obtaining  gutta-percha,  after  the 
tree  has  been  cut  down,  incisions  are  made  through 
the  bark  into  the  latex,  and  the  milk,  after  having 
been  collected  in  gourds,  is  coagulated  by  heat,  the 
resulting  masses  washed  by  kneading  with  water, 
increased  in  weight  by  additions  of  wood,  dirt, 
pebbles,  etc.,  and  finally  sent  into  trade  worked 
into  masses  with   a  fair  exterior. 

It  has  been  proven  by  the  researches  of  Jung- 
fleisch  that  the  leaves  of  the  gutta-percha  trees 
contain,  even  after  drying,  nine  per  cent,  of  gutta- 
percha, as  extracted  by  toluene.  Hitherto  the 
leaves  have  been  simply  lost  in  the  forest.  It  is 
further  stated  that  the  year's  product  of  leaves  of 
the  thirty  year  old  tree  will  yield  as  much  gutta- 
percha as  does  the  tree  when  cut  down,  and 
efforts  are  being  made  to  induce  the  Malays  to 
collect  the  leaves  instead  of  destroying  the  trees. 
Patents  have  been  taken  out  for  at  least  four  dif- 
ferent processes,  in  which  carbon  disulphide, 
toluene,  rosin  oil,  and  light  petroleum  are  used 
as  solvents. 

In  Singapore  the  gutta-perchas  of  various 
sources  are  mixed,  and  three  commercial  articles 
are  sold, — viz.  (1)  first  quality,  (2)  medium  qual- 
ity,  (3)   white  gutta-percha. 

Small  quantities  of  commercial  gutta-percha 
may  be  freed  from  impurities  and  obtained  per- 
fectly white  by  dissolving  one  part  of  gutta-percha 
in  twenty  of  boiling  benzene,  shaking  the  solution 
frequently  with  calcium  sulphate,  which  upon 
standing  two  or  three  days  carries  down  with  it 
the  coloring  matter,  then  decanting  the  clear 
liquid,  and  adding  it,  in  small  portions  at  a  time, 
to  alcohol,  agitating  continually.  The  deposited 
gutta-percha  is  then  dried  by  exposure  to  the  air. 
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Gutta-percha  is  of  a  dull  white  or  whitish  color, 
often  with  reddish-brown  streaks,  of  a  feeble  odor, 
tasteless,  at  ordinary  temperatures  hard  and  al- 
most horny,  somewhat  flexible  in  thin  pieces,  hav- 
ing an  unctuous  feel  under  the  fingers,  and  very 
tenacious.  Its  sp.  gr.  is  0.9791.  (Soubeiran.)  At 
about  49°  C.  (120.2°  F.)  it  becomes  softer  and 
more  flexible,  but  is  still  elastic,  resisting,  and 
tenacious.  At  from  06°  to  71°  C.  (150.8°  to  159.8° 
P.)  it  is  soft,  very  plastic,  and  capable  of  being 
welded  and  moulded  into  any  form;  "plastic 
above  120°  F.  (48.8°  C.)."  Br.  It  can  be  softened 
either  by  means  of  hot  water  or  by  dry  heat.  On 
cooling,  it  reassumes  its  former  state,  and  retains 
any  form  which  may  have  been  given  to  it.  In 
the  softened  state  it  is  readily  cut  with  a  knife, 
though  with  some  difficulty  when  cold.  Exposed 
to  a  heat  of  166°  C.  (330.8°  F.),  it  loses  a  portion 
of  water,  and  on  hardening  becomes  translucent 
and  gray;  but  it  recovers  its  original  characters 
if  immersed  in  water.  Subjected  to  igneous  dis- 
tillation, it  yields  volatile  products  resembling 
closely  the  volatile  oil  obtained  from  caoutchouc 
by  the  same  process.  Heated  in  an  open  vessel,  it 
melts,  foams  up,  and  takes  fire,  burning  with  a 
brilliant  flame  and  much  smoke.  A  portion  thus 
melted  retains  the  slate  of  a  viscid  fluid  on  cool- 
ing, (iutta -percha  is  a  non-conductor  of  electric- 
ity. It  is  insoluble  in  water,  alcohol,  alkaline 
solutions,  and  the  weak  acids.  Ether  and  the 
volatile  oils  soften  it  in  the  cold,  and  Imperfectly 
dissolve  it  with  the  aid  of  heat.  Oil  of  tarpeatiM 
dissolves  it  perfectly,  forming  a  clear,  colorless 
solution,  which  yield*  it  unchanged  by  evapora- 
tion. It  is  also  dissolved  by  carbon  disulphide, 
chloroform,  benzene,  and  petroleum  Ix-nzin.  It  haa 
an    ultimate    composition    closely    analogous    to    if 

not  Identical  with  that  of  caoutchouc.    According 

to  Baumhauer,  pure  gutta-percha,  as  it  issues  from 
the  tree,  La  ■  hydrocarbon,  with  the  formula  (('i0 
Hie)a.  Which  he  calls  <jult(i,  and  by  the  oxidation 
of  which,  in  various  degrees,  the  different  bodies 
constituting  guttapercha  are  produced.  Ail  hy- 
drocarbon can  be  separated  by  treating  gutta- 
percha  with  diluted  hydrochloric  acid,  and  boiling 
the  residue  with  ether,  which  deposit!  the  gutta 
OB  cooling,  but  the  ethereal  treatment  must  In- 
frequent h  repeated  to  obtain  it  quite  pun.  [J.  l'i. 
Cluiii.,  Kwiii.  279.)  Arpe  considers  gutta- 
percha  as  a  mixture  of  six  different  resins,  which 
may  have  been  formed  from  a  hydrocarbon,  <io 
H16.  (See  Chtiii.  (In:.,  ix.  471.)  Oudemans 
(dahrcsb.,  1859,  517  1  finds  two  resinous  pro- 
ducts in  gutta-percha :  fluaril,  fusing  at  42°  C. 
(107.0°  F.).  With  the  formula  CaoH3S0,  and  solu- 
ble in  cold  alcohol,  and  albane,  fusing  at  140°  C. 
(284°  F.)i  with  the  formula  C10Hi6O,  and 
soluble  in  chloroform,  carbon  disulphide.  and 
ether,  from  which  last  it  crystallizes  out  on 
cooling.  Payen  has  shown  that  three  proximate 
principles  exist  in  the  natural  gutta-percha. — viz.. 
gutta  (insoluble  in  cold  alcohol  and  in  boiling 
alcohol),  78  to  82  per  cent.;  fluavile  (insoluble  in 
cold  alcohol),  4  to  0  per  cent.:  albane  (soluble  in 
boiling  alcohol),  14  to  16  per  cent.  Gutta-percha 
resists  putrefaction  strongly;  but  in  certain- situa- 
tions, as  when  employed  to  protect  underground 
telegraph  wires  passing  near  the  roots  of  the  oak, 
it  has  been  observed  to  undergo  speedy  decom- 
position, in  consequence,  it  is  supposed,  of  the 
action  of  fungi.      (P.  •/..  xvii.  193.) 

Gutta-percha  is  employed  very  largely  in  the 
arts  for  various  purposes,  especially  as  a  protec- 
tion to  electrical   wires.     In  medicine  it  is   used 


simply  for  mechanical  purposes,  as  in  the  forma- 
tion of  splints  and  the  manufacture  of  surgical 
instruments.  For  details  of  its  use  the  reader  is 
referred  to  works  on   surgery. 

Gymnema.  Gymnema  silvestris,  R.  Br. — This  is 
a  woody  climber,  belonging  to  the  Asclepiadaceae, 
which  grows  in  India  and  also  in  Africa.  The  root 
has  for  a  long  time  been  employed  by  the  natives 
as  a  remedy  in  snake  bite,  and  it  is  affirmed  by  T. 
Dyer  (Nature,  1887)  that  directly  after  the  eat- 
ing of  one  or  two  leaves  it  is  impossible  to  taste 
sugar,  though  other  tastes  are  not  obscured.  Thus, 
pungency  alone  is  detected  in  gingerbread,  and  a 
sweet  orange  tastes  like  a  lime.  The  active  prin- 
ciple, gymnemic  acid,  was  discovered  by  Hooper, 
and  has  been  used  with  considerable  success  as 
a  remedy  for  parageusia  and  hallucinations  of 
taste.  The  1  per  cent,  aqueous  solution  is  to 
be  applied  with  a  brush  to  the  inside  of  the  mouth, 
or  a  hot  infusion  ( 15  per  cent.)  of  the  crude  drug 
may  be  used.     (See  Th.  M.,  Bd.  ix. ) 

Gymnocladus.  Gymnocladus  canadensis,  Lam. 
( (/'.  dioicn  (I..),  Koch).  Coffee-tree.  Kentucky 
Mahogany.  (Fam.  Laguminejaak) — According  to 
Bartholow,  the  aqueous  extract  of  the  seeds  is 
toxic.  {Am.  Druii..  April,  1880.)  Samuel  S. 
Mcll  (A.  ./.  /'.,  1887,  280)  obtained  from  them 
by  petroleum  benzin  about  10  per  cent,  of  fixed 
oil  which  is  yellowish,  sapooinahle,  and  of  sp. 
gr.  0.919.  Ether  extracted  ■  little  wax.  fat, 
and  resin.  A  little  tannin  and  a  small  quantity  of 
giueoaide  were  also  obtained.  This  latter  had  a 
peculiar  odor  and  an  acid  burning  taste.  James 
II.  Martin  i.i.  ,/.  /'.,  1898,  858)  obtained  a  yellow 
Diflable  oil  from  the  bean  and  the  bark  and  a 
glucoside  from  the  pulp. 

Hemoglobin.  Hemoglobin. — A  constituent  of 
venous  blood,  passing  in  the  arterial  blood  into 
OWjfJuemoglobi*.  Its  molecular  formula  is  extra- 
ordinarily complex,  the  haemoglobin  from  the  blood 
Of  iwiaa  having,  according  to  some  writers,  the 
formula  ('ijosHioob^  166^3 1'c()i7g,  while  that  from 
dogs'  blood  is  given  as  (.'eseHioafi^1' i64SsKe()iBg. 
\  .11  loUl  picpaial  ions  of  d<  siren  ted  blood  containing 
luemogiooin  have  been  put  upon  the  market.  ( 'rys- 
tals  of  baunogiobin  may  be  oblained  from  the  blood 
of  Oartain  animals  (guinea  pigs,  rata,  etc.)  with 
y  simply  adding  water  to  the  blood.  The  haemo- 
globin dissolves  in  the  Water,  the  corpuscles  ggp. 
arating,  and  tin-  crystals  form  in  a  few  minutes. 
Another  method  consists  in  adding  to  ch-librinated 
blood  fl  p'-r  cent,  of  its  volume  of  ether,  or  a  mix- 
ture of  alcohol  and  ether;  on  shaking  the  mixture, 
the  corpuscles  dissolve,  and  a  thick  magma  of 
crystals  forms  sooner  or  later;  these  may  be  puri- 
fied by  washing  with  25  per  cent,  alcohol  and  by 
re-crystallization.  Freezing  has  been  resorted  to 
for  the  purpose  of  separating  the  crystals. 

I  1  rrohcmol  is  a  brown,  almost  tasteless,  powder 
containing  3  per  cent,  of  iron,  which  is  made  by 
the  precipitation  of  blood  by  a  dilute  solution  of 
iron  and  neutralization  with  soda.  Fer  cremol  is 
a  similar  substance. 

Ihmol,  Hemogallol,  are  made,  as  suggested  by 
Robert,  by  the  action  of  reducing  agents  upon 
the  blood  coloring  matter.  ( See  E.  Merck's  Jahres- 
ber.,  1891.)  With  the  hemol,  zinc  dust  is  used 
as  the  reducing  agent;  with  the  hemogallol,  pyro- 
gallol  is  used.  The  former  is  a  dark  brown,  the 
latter  a  reddish-brown,  tasteless  powder. 

Either  of  these  blood  derivatives  may  be  em- 
ployed instead  of  the  older  preparations  of  iron. 
There  is  sufficient  clinical  evidence  to  show  that 
they  are  effective  ferruginous  tonics  which  may 
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be,  as  is  claimed  for  them,  less  constipating  and 
less  disagreeable  to  the  stomach  than  are  the 
older  preparations  of  iron;  but  there  is  no  suffi- 
cient reason  for  believing  that  they  have  any  real 
superiority.  Dose,  five  to  ten  grains  (0.32-0.65 
Gm.). 

A  number  of  hemol  preparations  have  also  been 
recommended  by  Kobert  and  prepared  by  Merck 
&  Co.,  such  as  arsenhemol,  bromhemol,  iodohemol, 
iodomercuryhemol,  and  copperhemol. 

Hartshorn.  Cornu.  Lond.,  Ed.  Ph. — The  horn  of 
the  Cervus  Elaphus,  or  stag.   ( See  16th  ed.  U.  8.  D. ) 

Hedera.  Hedera  Helix,  L.  Ivy.  (Fam.  Ara- 
liacese. ) — This  well-known  evergreen  creeper  is  a 
native  of  Europe.  The  fresh  leaves  have  a  bal- 
samic odor,  especially  when  rubbed,  and  a  bitter- 
ish, harsh,  unpleasant  taste.  They  are  used  for 
dressing  issues,  and,  in  the  form  of  decoction,  have 
been  recommended  in  sanious  ulcers  and  cutaneous 
eruptions,  particularly  tetter  and  the  itch.  The 
berries,  which  have  an  acidulous,  resinous,  some- 
what pungent  taste,  are  said  to  be  purgative  and 
even  emetic.  Vandamme  and  Chevallier  discovered 
in  ivy  seeds  a  peculiar  very  bitter  alkaline  princi- 
ple, hederine.  It  is  obtained  by  treating  the  seeds 
with  calcium  hydroxide,  dissolving  the  precipitated 
alkaloid  in  boiling  alcohol,  and  evaporating  the 
alcoholic  solution.  (A.  J.  P.,  xiii.  172.)  Posselt 
has  discovered  two  acids  in  the  seeds,  one  of  which 
has  their  taste  in  a  high  degree,  and  was  named  by 
him  hederic  acid,  the  other  he  did  not  obtain  quite 
pure.  ( See  Chem.  Oaz.,  1849,  93. )  The  seeds  were 
also  found  to  contain  a  variety  of  tannic  acid,  turn- 
ing ferric  salts  dark  green,  to  which  Posselt  gave 
the  name  of  hedera-tannic  acid.  (Ann.  Ch.  Ph.,  69, 
p.  62.)  F.  A.  Hartsen  has  found  in  the  leaves  a 
crystalline  glucoside  allied  to  saponin.  (A,  J.  P., 
1875,  xlvii.  268.)  Davies  and  Hutchinson  con- 
firmed the  existence  of  Posselt's  hederic  acid,  and 
gave  it  the  formula  CieHaeC^.  Kingzett  believes 
that  it  is  not  an  acid,  but  a  glucoside.  J.  Vernet 
(Ber.  d.  Chem.  Ges.,  xiv.  685)  obtained  a  glu- 
coside, which  separated  from  solution  in  boiling 
acetone,  in  silky  needles, melting  at  233°  C.  (451.4° 
F. ),  insoluble  in  water,  chloroform,  and  ligroine, 
slightly  soluble  in  cold  acetone,  benzene,  and  ether, 
more  soluble  in  hot  alcohol  and  hot  alkalies.  Its 
formula  he  gives  as  C32H54O11,  and  states  that  it 
decomposes  on  heating  with  diluted  sulphuric  acid 
into  a  body,  C26H44O6,  which  fuses  at  from  278°- 
280°  C.  (532.4°-536°  P.),  and  a  non-fermentable 
sugar  which  reduces  Fehling's  solution.  (Y.  B. 
P.,  1877,  508.)  From  the  trunks  of  old  ivy 
plants,  growing  in  the  south  of  Europe  and 
the  north  of  Africa,  a  resinous  substance  exudes 
through  incisions  in  the  bark,  which  has  been  em- 
ployed in  medicine  under  the  name  of  ivy  gum.  It 
is  in  pieces  of  various  sizes,  of  a  dark  yellowish- 
brown  color  internally,  of  a  vitreous  fracture,  pul- 
verizable,  yielding  a  lively  orange-yellow  powder, 
of  a  peculiar  not  disagreeable  odor  when  heated 
or  inflamed,  and  of  a  bitterish  resinous  taste.  Its 
chief  constituent  is  resin,  though  some  pieces  con- 
tain a  considerable  proportion  of  bassorin,  and 
other  large  quantities  of  ligneous  matter.  It  was 
formerly  used  as  a  stimulant  and  emmenagogue, 
but  is  now  scarcely  employed.  Placed  in  the  cavi- 
ties of  carious  teeth,  it  is  said  to  relieve  tooth- 
ache. The  light  and  porous  wood  of  the  ivy  is 
sometimes  used  for  making  issue-peas. 

Hedonal.        Methyl-  propyl  -  carbinol  -  urethane, 

^\0(CH  CH  C  H  )*  This  is  a  white  crystalline 
powder  of  weak  aromatic  odor,  fusing  at  76°  C. 


(168.8°  F.),  sparingly  soluble  in  cold  water,  some- 
what more  so  in  boiling  water,  soluble  in  alcohol, 
ether,  and  other  organic  solvents.  Decomposed 
by  boiling  with  alkalies.  It  forms  colorless 
crystals  melting  at  76°  C.  (168.8°  P.).  The 
solutions  have  a  powerful  menthol-like  taste. 
Hedonal  is  believed  to  split  up  in  the  system 
into  carbon  dioxide,  ammonia,  and  urea.  Prob- 
ably owing  to  the  presence  of  the  urea,  it  some- 
times acts  as  a  diuretic,  but  more  usually  it 
has  no  other  effect  than  that  of  an  hypnotic.  It  is 
claimed  by  de  Moor  that  its  diuretic  action  is 
much  increased  by  its  administration  in  solution. 
According  to  Dreser,  in  the  dog  it  acts  very  feebly 
upon  respiration  and  blood  pressure.  As  an  hyp- 
notic it  is  mild  in  its  action  and  but  rarely  pro- 
duces disagreeable  after  effects.  In  severe  cases 
of  insomnia,  or  when  the  patient  is  kept  awake 
by  pain,  it  is  of  little  service.  No  cases  of  poison- 
ing by  it  have  been  reported,  and  so  far  its  pro- 
longed use  has  not  been  followed  by  disagreeable 
symptoms.  It  resembles  trional  in  its  action,  and 
when  the  continuous  use  of  an  hypnotic  is  re- 
quired, may  well  be  alternated  with  that  drug. 
The  dose  is  fifteen  to  forty-five  grains  (1.0-3.0 
Gm.),  given  preferably  in  capsules  half  an  hour 
before  the  desired  effect. 

Hedychium.  Hedychium  spicatum,  Ham. 
(Fam.  Zingiberacea?.) — The  root  of  this  plant, 
which  is  used  in  India  as  incense,  has  been  found 
by  J.  C.  Thresh  to  contain  ethylmethyl  paracou- 
marate.      (P.  J.,  Nov.  8,  1884.) 

Helenium.  Helenium  autumnale,  L.  False 
Sunflower.  Sneezewort.  Sneezeweed. — An  indige- 
nous perennial,  bitter,  somewhat  acrid  composite 
herb.  The  leaves  and  flowers  snuffed  up  in  the 
state  of  powder  produce  violent  sneezing,  and  have 
been  used  as  an  errhine.  F.  J.  Koch  (A.  J.  P., 
1874,  221)  found  in  the  plant  a  bitter  principle 
believed  to  be  a  glucoside,  malic  acid,  traces  of 
tannic  acid,  albumen,  volatile  oil,  etc.  Helenium 
nudiftorum,  Nutt.,  has  similar  properties;  H.  tcn- 
uifolium,  Nutt.,  a  common  roadside  weed  of  Mis- 
sissippi and  Louisiana,  is  stated  by  Galloway  to 
produce  in  animals  muscular  twitchings,  passing 
into  violent  convulsions,  terminating  in  death.  In 
four  negroes  helenium  caused  spasms  with  de- 
lirium and  loss  of  consciousness.  (A.  J.  P.,  1872, 
309.) 

Helianthemum.  Herbe  dc  Heliantheme  de 
Canada,  Fr.  Canadisches  Sonnenrbschen,  G.  He- 
lianthemum canadense  (L. ),  Michx. — Frostwort, 
frost-weed,  or  rock-rose,  grows  in  all  parts  of  the 
Eastern  United  States,  preferring  dry  sandy  soils. 
William  Crutcher  (A.  J.  P.,  1888,  390)  found 
in  it  volatile  oil,  wax,  fatty  oil,  tannin,  and 
apparently  a  glucoside  crystallizing  in  white  nee- 
dles. Fred.  J.  Kruell  found  in  H.  corymbosum, 
Michx.,  tannin  in  large  proportion,  resin,  glucose, 
gum,  extractive,  chlorophyll,  and  inorganic  salts. 
(A.  J.  P.,  1874,  358.)  Frostwort  has  an  astrin- 
gent, slightly  aromatic,  and  bitterish  taste,  and 
appears  to  possess  tonic  and  astringent  properties ; 
it  was  formerly  emploved  in  scrofulous  diseases. 
(See  U.  8.  D.,  14th  ed.)*  According  to  D.  A.  Tyler 
(Pamphlet,  New  Haven,  1846),  H.  corymbosum 
possesses  similar  properties,  and  may  be  indis- 
criminately employed  with  H.  canadense  in  scrof- 
ula, diarrhoea,  and  secondary  syphilis,  and  locally 
as  a  gargle  in  scarlatina,  and  a  wash  in  prurigo. 
Tyler,  however,  has  known  the  strong  decoction 
and  the  extract  to  produce  vomiting.  He  con- 
siders two  grains  (0.13  Gm.)  of  the  latter  a  full 
dose  for  an  adult. 
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Helianthus.  Hclutnthns  annuus,  L.  Common 
Sunflower.     He'lianthe,  Grand  iSoleil,  Fr.     iSonnen- 

blume,  G This  very  large  composite  is  cultivated 

in  this  country,  in  Europe,  and  especially  in  China, 
chiefly  for  the  sake  of  the  fixed  oil  yielded  by  the 
seed.  *  The  oil  has  a  sp.  gr.  of  from  0.924  to  6.926, 
solidifies  at — 15°  C.  (5°  F. ),  is  colorless  or  yellow- 
ish, limpid,  nearly  tasteless  and  odorless,  and  dries 
slowly.  It  is  said  to  make  an  excellent  salad  dress- 
ing, and  to  be  one  of  the  best  burning  oils  known. 
The  increase  in  cultivation  is  stated  to  be  nearly  a 
thousandfold,  275  pounds  of  oil  being  a  fair  yield 
per  acre.  For  particulars  as  to  cultivation,  see 
A.  J.  P.,  1875,  460;  also  N.  R.,  1876,  165.  Lud- 
wig  and  Kromayer  (A.  Pharm.  (2),  99,  1  and  285) 
obtained  a  tannin  which  they  called  helianthitan- 
nic  acid,  and  gave  it  the  formula  Ci4H908.  On 
boiling  with  moderately  diluted  hydrochloric  acid 
they  obtained  a  fermentable  sugar  and  a  violet 
coloring  matter.  E.  Diek  [In.  Die.,  Gitttingen, 
1878)  found  only  small  quantities  of  inulin.  large 
amounts  of  levulin,  and  a  dextro-rotatory  sugar. 
Chardou  has  obtained  a  peculiar  oleoresin  from 
sunflowers  grown  in  Algeria.  ( /'.  ./.,  1873,  323.) 
The  stalk,  when  treated  as  is  Max.  yields  a 
long,  fine  fibre,  which  is  ^:ud  to  lie  used  in  China 
for  the  adulteration  of  silk.  The  sunflower  also 
enjoys  the  reputation  of  protecting  against  marsh 
miasmata,  (See  \.  Y.  If.  h'..  1868,  363.)  Kaaatoh- 
Icoff  states  [B.  a.  '/'..  Oct  1880)  thai  in  the  Cau- 
inhabitanta  employ  the  sunflower  in 
malarial  fevers.  The  leave*  are  spread  upon  h 
bed  covered  with  ■  eloih.  moistened  with  warm 
milk,  and  then  the  patient  i-  wrapped  op  in  the 
spread.  Perspiration  i-  produced,  and  the  patient 
is  kept  in  this  condition  for  an  hour  or  two.  The 
same  jnon  until  the  access 

of  the  lever  baa  cnssrii     The  Pan  1  be  indiai 
said  to  use  \civ  freely  as  food  tin  I  two 

indigenous  sunflowers,  //.  pefioJorw,  Nutt..  and  //. 

PrOC,    A.    /'It.    A..    w\ii. 

Helleborus.  HelUborut  wafer,  L.  Hla<k  Il<llr- 
bore.     IhiirixiK   nmr.  l-i.     Sefetoa 

Wcihnachtsu  id  z<  I,    Winti  BUtbOTO  mm. 

It.  l'.U'lxna  at  ain,  Sp. _-//r/''  li"n  is  a  native  of 
the  mountainous  regions  of  Southern  ami  temper 
ate  Europe,  and  is  sometimes  cultivated  on  account 
of    the   early    Opening   and    beauty    of    its    (lowers. 

whose  expansion   in  midwinter  has  given  to  the 

plant  the  name  of  Christ  Black  hellebore 

is  sometimes  called  melampodium.  in  honor  of 
Melampus,  an  ancient  shepherd  or  physician,  who 
is  said  to  have  cured  the  daughters  of  King 
PrsstUS  by  giving  them  the  milk  of  goats  fed  on 
hellebore. 

The  formerly  official  rhizome  is  knotted,  blackish 
on  the  outside,  white  within,  ami  sends  off 
numerous  long,  simple,  depending  fibres  which 
are  brownish-yellow  whan  fresh,  but  become  dark 
brown  upon  dryinp.  (For  a  history  of  the  use  of 
hellebore  by  the  ancients,  see  1  ."it b  edition.  ' 
D. )  The  roots  of  various  other  plants,  not  belong- 
ing to  the  same  genua,  are  said  to  be  frequently 

substituted  for  the  black  hellebore.  They  may 
usually  be  readily  distinguished  by  comparing 
them  with  the  genuine  root.1 

1  The  rhizomes  of  various  plants  which  are  some- 
times substituted  for  true  hellebore  have  been  ex- 
amined by  Tschireh  and  Neuber,  who  state  their 
results  as* follows:  The  rhizome  of  If.  niger  exhibits 
a  small  pith  and  comparatively  large  acutely  wedge- 
shaped,  radially-elongated  wood-bundles.  The  root 
is  often  flattened  and  possesses  a  stellate  wood  with 
blunt  points.  The  rhizome  of  //.  riridi*.  I...  has  a 
large  pith  and  tangentially  extended,   bluntly   wedge- 


Though  the  whole  root  is  found  in  commerce,  the 
fibres  are  the  portion  usually  recommended.  They 
are  about  as  thick  as  a  straw,  when  not  broken, 
from  four  inches  to  a  foot  in  length,  smooth,  brit- 
tle, externally  black  or  deep  brown,  internally 
white  or  yellowish-white,  with  little  odor,  and  a 
bitterish,  nauseous,  acrid  taste.  In  their  recent 
state  they  are  extremely  acrimonious,  producing 
on  the  tongue  a  burning  and  benumbing  impres- 
sion, like  that  which  results  from  taking  hot  liq- 
uids into  the  mouth.  This  acrimony  is  diminished 
by  dryinp;,  and  still  further  impaired  by  age. 
Feneulle  and  Capron  obtained  from  black  helle- 
bore a  volatile  oil,  an  acrid  fixed  oil,  a  resinous 
substance,  wax,  a  volatile  acid,  bitter  extractive, 
gum,  albumen,  potassium  gallate,  acid  calcium 
gal  late,  a  salt  of  ammonia,  and  woody  fibre. 
William  Bastick  discovered  helleborin,  which  he 
obtained  in  white,  translucent  crystals,  of  a  bitter 
with  a  tingling  effect  on  the  tongue,  not  vola- 
tilizable,  slightly  soluble  in  water,  more  so  in 
ether  and  alcohol,  and  more  readily  in  these  liq- 
uids hot  than  cold.  (P.  J.,  xii.  274.)  Water 
and  alcohol  extract  the  virtues  of  the  root,  which 
are  impaired  by  long  boiling. 

Marine  and  llusemann  obtained  from  black  and 
preen  hellebore  a  plucoside,  hclleborein.  CaeH^Ois, 
by  precipitating  a  solution  of  an  extract  of  the 
root  with  solution  of  lead  subacetatc,  freeing  from 
lead  by  hydrogen  sulphide,  and  again  precipitating 
with  phospho  molybdic  acid;  by  boiling  with  acid 
crated  into  plucose  and  hcllcborctin,  CitHsn 
Ob,  ■  compound  of  a  fine  violet  color.  The  helle- 
D  exists  both  in  the  root  and  leaves.  It  has 
a  taste  at  once  sweet  and  bitter,  is  soluble  in 
water  and  weak  alcohol,  much  less  so  in  ether 
and  absolute  alcohol,  and  is  crystalli/ahlc  in  rhom- 
boidal    prisms.      It    is    preeipitable   by    tannic  acid 

and  mercurous  acetate  (/.  /'.  ''..  4e  ser.,  ii.  258). 

llusemann  and  Maime  [Ann,  Chrm..  186,  61)  also 
examined  more  thoroughly  the  hrli<ln)ri>i  of  Mas- 
tick.  They  ascribe  to  it  the  formula  C.-jrIWV  and 
find  thai  when  boiled  with  diluted  sulphuric  acid, 
or.  better,  zinc  chloride,  it  is  converted  into  supar 
and  h<U<h(,r<  s\n,  C.-joHris*  ><a-  They  obtain  Ibis  plu- 
coside by  1 1  eat  lllg  with  hot  water  the  preen  fatty 
matter  which  is  dissolved  out  of  1  he  root  by  boil- 
ing alcohol.    Though  both  the  principles  referral 

to  by  the  German  chemists  mentioned  are  poison- 
ous, the  products  of  their  decomposition  are  said 
to  be  harmless.    Neither  of  them  is  volatile. 

IlelleboreTn    is   strongly   irritant    to   the    mucous 

membranes,  causing,  when  applied  to  the  conjunc- 
tiva, redness,  swelling,  and  increased  secretion,  with 
indirect  enlargement  of  the  pupil,  and  when  applied 
to  the  nasal  membrane,  sneering,  thouph  less  than 
veratrine.  Small  doses  produce  little  effect  on 
the  stomach;  but,  repeated  and  accumulated,  they 
cause  anorexia,  nausea  even  to  vomiting,  pain,  in- 
creased secretion,  and  inflammation  both  of  the 
stomach  and  bowels.  It  is  claimed  for  helleboreTn 
that   it   acts  upon  the  heart  in  a  manner  similar 


shaped  or  almost  square  wood-bundles;  older  roots 
exhibit  s  wood  with  from  Ave  to  seven-pointed  rays. 
In  both  rhizome  and  root  of  H.  Ivtidus,  L.,  the 
wood  is  more  strongly  developed  and  radiate  In 
appearance:  it  contains  abundance  of  wood-fibres  and 
encloses  little  or  no  pith.  The  rhizome  of  Actwa 
spicnta.  I,.,  is  flattened  and  bears  cushion-like  pro- 
tuberances, due  to  the  remains  of  the  aerial  stems. 
The  wood-bundles  are  thickened  at  either  extremity 
and  rounded  by  wood-fibres,  so  that  In  transverse 
section  the  wood-ring  has  a  scalar! form  appearance. 
The  root  exhibits  a  regular  tbree  to  fire-rayed  wood, 
the  ravs  being  broader  toward  the  outside.  [8.  W.  P., 
xl.    410.) 
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to  digitalis,  in  small  repeated  doses  slowing  the 
pulse  and  increasing  the  force,  in  toxic  doses  in- 
creasing the  rapidity  of  the  pulse,  and  in  most 
cases  causing  a  sudden  cardiac  arrest  in  systole. 
The  blood  pressure  in  the  earlier  stages  of  the 
poisoning  is  always  increased.  Respiration  con- 
tinues after  the  arrest  of  the  heart.  It  is  affirmed 
also  to  increase  secretion,  especially  of  the  saliva 
and  the  urine,  and  probably  to  have  an  action  upon 
the  uterus.  In  very  large  doses  it  acts  upon  the 
nervous  system  so  as  to  produce  partial  paralysis 
with  tremors,  which  if  the  dose  has  been  suffi- 
ciently large  are  replaced  by  violent  convulsions. 
The  pupil  is  variously  affected;  usually  it  is 
dilated  before  death.  There  are  no  characteristic 
post  mortem  lesions.  As  yet  the  glucoside  has  not 
been  found  in  the  secretions,  and  it  may  be  de- 
stroyed in  the  system.  The  helleborin  of  Marme 
and  Husemann  is  a  more  active  poison,  though 
less  irritant  to  the  mucous  membrane.  It  acts 
on  the  tongue  like  aconite.  Its  influence  appears 
to  be  directed  especially  to  the  nervous  system. 
In  the  lower  animals  it  causes  quickened  breath- 
ing, restlessness,  tension  and  trembling  of  the 
muscles,  uncertainty  of  movement;  then  retarda- 
tion of  the  breathing  and  pulse,  irritability  of  the 
peripheral  nerves,  dilatation  of  the  pupil,  loss  of 
hearing,  and  finally  almost  complete  anaesthesia, 
with  cerebral  and  spinal  congestion,  even  to  apo- 
plexy. 

Black  hellebore  is  a  drastic  hydragogue  cathar- 
tic, formerly  supposed  to  be  possessed  of  emmena- 
gogue  powers.  In  overdoses  it  produces  inflam- 
mation of  the  gastric  and  intestinal  mucous 
membrane,  with  violent  vomiting,  hypercatharsis, 
vertigo,  cramp,  and  convulsions,  which  sometimes 
end  in  death.  The  fresh  root  applied  to  the  skin 
produces  inflammation  and  even  vesication.  The 
medicine  was  very  highly  esteemed  by  the  ancients 
in  mania,  melancholy,  amenorrhea,  dropsy,  and 
epilepsy.  Bacher's  pills,  celebrated  for  the  cure 
of  dropsy,  consisted  chiefly  of  black  hellebore. 
S.  B.  Botkin  and  N.  Ischistowitsch  (Cb.  M.  W., 
July  9,  1887),  as  the  result  of  experiments  made 
with  the  extract  of  the  root  of  a  green  hellebore, 
conclude  that  in  moderate  doses  it  lessens  the 
rapidity  and  increases  the  force  of  the  cardiac 
contractions,  producing  a  rise  in  the  arterial  pres- 
sure, the  slowing  of  the  beat  being  the  result,  at 
least  in  part,  of  stimulation  of  the  inhibitory 
nerves,  since  it  is  prevented  by  severing  of  the 
vagi  or  by  injections  of  atropine.  The  cause  of  the 
rise  of  the  arterial  pressure  is  believed  by  the  ex- 
perimenters to  be  in  part  due  to  increased  work  of 
the  heart,  and  in  part  to  contraction  of  the  capil- 
laries by  an  action  of  the  remedy  directly  upon 
their  coats.  Usually  the  pulse  has  been  increased 
in  force  and  diminished  in  frequency  and  the  secre- 
tion of  urine  notably  augmented.  The  results  ob- 
tained by  Botkin  have  been  largely  confirmed  by 
Christovich.  (D.  M.  Ztg.,  Jan.  1888.)  Ischisto- 
witsch has  seen  fifteen  drops  of  a  solution  of  1  to 
100  of  the  aqueous  extract  every  two  hours  produce 
in  six  cases  of  cardiac  diseases  a  diminution  in  the 
frequency  and  an  augmentation  of  the  force  of 
the  cardiac  pulsations,  an  increase  in  the  quantity 
of  urine,  and  a  prompt  disappearance  of  the  symp- 
toms of  non-compensation.  Venturini  and  Gas- 
pairini  (B.  O.  T.,  June,  1888)  state  that  helle- 
boreYn  is  a  local  anaesthetic,  which,  in  affections 
of  the  eye,  is  preferable  to  cocaine,  because  of  the 
great  permanency  of  the  anaesthesia,  and  because 
neither  the  pupil  nor  the  intraocular  pressure 
is  affected.    They  use  from  three  to  four  drops  of 


the  solution,  each  drop  of  it  representing  l-164th 
grain  (0.0004  Gm.).  Hypodermically  injected, 
helleborein  is  stated  also  to  act  as  a  local  anaes- 
thetic, but  its  powerful  influence  upon  the  heart 
forbids  this  method  of  use.  The  dose  of  the  pow- 
dered root  is  from  ten  to  twenty  grains  (0.65-1.3 
Gm.)  as  a  drastic  purge,  two  or  three  grains 
(0.13-0.2   Gm.)    as  an  alterative. 

Dose,  of  the  decoction  (two  drachms  to  a  pint), 
a  fluidounce  (30  Cc.)  every  four  hours  till  it 
operates. 

Helmitol.  Citramine. — This  substance  is  a 
white  acidulous,  odorless  powder,  soluble  in  water, 
but  almost  insoluble  in  alcohol,  and  is  said  to 
be  a  compound  of  anhydromethylene-citric  acid 
and  hexamethylene-tctr amine,  2  Gm.  representing 
0.85  Gm.  of  the  latter  constituent.  Theoretically, 
hexamethylene-tetramine  should  undergo  decom- 
position in  the  human  system  with  the  formation 
and  subsequent  elimination  of  formaldehyde,  and 
S.  Goldschmidt  (Th.  M.,  Jan.  1903)  states  that 
after  the  administration  of  helmitol  the  formal- 
dehyde is  present  in  the  urine  when  freshly 
voided.  Helmitol  has  been  highly  recommended 
by  P.  Rosenthal  ( Ther.  Oeg.,  Dec.  1902 )  in  chronic 
gonorrhoea  and  other  infective  diseases  of  the 
genito-urinary  tract.  Its  value  has  been  con- 
firmed by  S.  Goldschmidt.  It  may  be  given  in 
doses  of  fifteen  to  twenty-three  grains  (1.0-1.5 
Gm.)  up  to  forty-five  to  sixty  grains  (3-3.9  Gm.) 
a  day. 

Helonias.  Vhamwlirium  luteum  (L. ),  A.  Gray 
(C.  carolinianum,  YYilld.,  Helonias  dioica,  Pursh  ) . 
False  Unicorn  Root.  Starwort.  (See  18th  ed. 
U.  8.D.) 

Heracleum.  Heracleum  lanatum,  Michaux. 
Masterwort.  Cow-parsnip. — This  is  one  of  our 
largest  indigenous  umbelliferous  plants.  The  root, 
which  is  the  part  used,  bears  some  resemblance  to 
that  of  common  parsley.  It  has  a  strong  disagree- 
able odor  and  a  very  acrid  taste.  Both  the  leaves 
and  root  excite  redness  and  inflammation  when 
applied  to  the  skin.  Bigelow  considers  the  plant 
poisonous.  It  appears  to  be  somewhat  stimulant 
and  carminative,  and  has  been  used  in  epilepsy. 
(See  16th  ed.  U.  tf.  D.) 

Hermodactyls.  Hermodactyli. —  Under  this 
name  are  sold  in  European  commerce  the  roots 
or  bulbs  of  an  uncertain  plant,  growing  in  the 
countries  about  the  eastern  extremity  of  the 
Mediterranean.  By  some  botanists  the  plant  is 
thought  to  be  a  Colchicum,  and  C.  varicgatum, 
L.,  a  native  of  the  south  of  Europe  and  the 
Levant,  is  particularly  indicated  by  F6e,  Geiger, 
and  others,  while  by  authors  no  less  eminent  the 
roots  are  confidently  referred  to  Iris  tuberosa,  L. 
They  certainly  bear  a  considerable  resemblance  to 
the  conn  of  Colchicum  autumnale,  L.,  being 
heart-shaped,  channelled  on  one  side,  convex 
on  the  other,  and  from  half  an  inch  to  an 
inch  in  length  by  nearly  as  much  in  breadth.  As 
found  in  commerce,  they  are  destitute  of  the  outer 
coat,  are  of  a  dirty  yellowish  or  brownish  color 
externally,  white  and  amylaceous  within,  inodor- 
ous and"  nearly  tasteless,  though  sometimes 
slightly  acrid.  They  are  often  worm  eaten.  Their 
chief  constituent  is  starch,  and  they  contain  no 
veratrine  or  colchicine.  Erom  this  latter  cir- 
cumstance, and  from  their  insipidity,  it  has  been 
inferred  that  they  are  probably  not  derived  from 
a  species  of  Colchicum.  They  are  in  fact  almost 
without  action  \ipon  the  system.  It  is  doubted 
whether  they  are  the  hermodactyli  of  the  an- 
cients, which  acted  like  colchicum  and  were  useful 
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in  gout  and  rheumatism.  Pereira  describes  a  bit- 
ter variety  of  hermodactyls,  which  was  brought 
from  India  by  Royle.  The  bulbs  are  smaller  and 
darker  than  the  others,  and  have  externally  a 
striped  or  reticulated  appearance. 

Herrnophenyl.  Mercurio-sodic  phenol-disulpho- 
nite. — This  substance,  which  contains  40  per  cent, 
of  metallic  mercury,  occurs  as  a  white  amorphous 
powder,  freely  dissolving  in  cold  water  (up  to  22 
per  cent.).  According  to  Lumiere  and  Chevrotier 
(B.  M.,  1901,  090)  it  possesses  very  feeble  toxic 
properties,  while  it  is  actively  bactericidal.  Its 
hypodermic  injections  are  said  to  cause  but  little 
pain.  Reyncs  recommends  in  syphilis  the  intra- 
muscular injection  of  a  solution  of  0.05  Qm. 
(4-5th  gr.)  of  hermophenyl  per  10  (  c.  I  160 
minims)  of  water,  of  which  he  injects  4  Oft  (<>l 
minims)  at  intervals  of  two  or  three  days, — i.e., 
an  equivalent  of  0.02  Qua.  (h  gr.|  hermophenyl  or 
8  Mgm.  (i  gr.)  of  metallic  mercury.  Bernard 
claims  that  it  may  he  made  into  a  1  per  cent,  soap 
without  decomposition,  affording  an  excellent  prep* 
aration  for  rendering  the  hand-  aseptic.  The  2. 
per  cent,  aqueous  solution  may  be  used  for  surgical 
purpose*. 

Herniaria.  Ilcniiaria  t/hibra,  L,  (Fam.  Illc- 
cebracea\  ) — Qoblei  has  obtained   from  this  plant   I 

crystalline  principle,  tanMorins  (■/.  J'.  <' .  b 

x\.  270  i.  which  proved  to  be  methffl^nmbeUiferone, 

(  io H8^3-    Bchneegane  bat  also  discovered  an  alka 

loid.  parouychnu.  (1.  ./.  P.,  L800,  488.)  Thi- 
plant  is  recommended  by  Zeiss!  in  o&turrh  <>f  ih< 

bla<l(i>  r. 

Heroine  Hydrochloride.— The  hydrochloride 
of  the  diaeetic  ester  of  morphine   (CHgOOO)sOii 

H17.ON.IK  1,  a  white  odorless  bitter  powder,  melt- 
ing at  M0"  C.  <44<ic  !•'.).  It  i-  <|inte  soluble  in 
water  with  neutral  reaction.  The  free  base  fa 
is  a  white  crystalline  powder  m<  It  ing  at  1 7 1 c- 17 2° 
C.  and  possessing  an  alkaline  reaction.  H  li  prm 
tically  insoluble  in  water,  difficultly  soluble  in 
cold  alcohol,  more  readily  in   hot  alcohol,  easily 

soluble   in  chloroform   and   lxn/en.  . 

Heroine  hydrochloride  li  thrown  ou1  of  solution 
by  the  action  of  oaustio  alkalies,  ammonia,  and 

alkaline  carbonates.  Heating  with  mineral  adds 
OnUSCS    the    splitting  off   of    acetic   :o  id.    thi- 

tion  distinguishing  it  from  codeine.     Heroine  by. 

drochloride  does  not  possess  the  analgesic  proper- 

ties  of  morphine  In  anj  extent.  It  is.  however,  an 
extremely  useful  cough  sedative  in  bronchitia  and 
similar  conditions.  In  phtkiai*  especial  virtue  is 
claimed  for  it.  that  it  diminislies  the  sweating  IS 
well  as  the  oough.  Dose,  one-sixteenth  to  one- 
eighth  grain  (0.004  to  0.008  Qm.). 

Heteromeles.  aTefonoicfse  mrbuttfoUg  (Poir.), 
Roem.  [Photmim  orbutifolia,  Lindl.)  (Fam. 
Pomaeea\) — I).  1).  Lustig  lias  found  in  this  Cali- 
fornian  plant  (toyOM  of  the  Indians)  tannic, 
gallic,  and  hydrocyanic  acids.  (1.  ./.  /'.,  April, 
1882.) 

Hetocresol.  Mctacresol  Cinnamate  (06H6^H= 
rH.(,0()('6H4CH3).— Forms  crystals  mcltin<;  at 
65°  C.  M4!»°  P.),  insoluhle  in  water,  hut  soluble 
in  alcohol,  ether,  benzene,  chloroform,  and  placial 
acetic  acid.  It  is  claimed  that  this  rabstancs  is 
especially  valuable  as  a  local  remedy  in  external 
tuberculosis.  In  tuberculosis  of  the  bladder  Lan- 
derer  uses,  after  cocainization.  1.4  per  cent,  solu- 
tions containing  0.7  per  cent,  of  common  salt. 
Fistulous  tracts  he  injected  with  hetocresol.  1 
part ;  iodoform,  2  parts ;  water,  1  to  8  parts.  In 
scrophulodcrma,  after  scraping,  hetocresol  has 
been  found  to  be  very  useful. 


Hetralin.  Dioxybenzcnehcxamethylenctetramine. 
Soluble  in  four  parts  of  hot  water  and  in 
fourteen,  of  cold  water.  Contains  CO  per  cent,  of 
hexamethylene-ictramine.  It  is  used  in  the  dose  of 
twenty-three  to  thirty  grains  (1.5-2.0  Gin.)  a 
day,  in  divided  doses.  Highly  commended  in  spe- 
cific inflammation  of  the  genital  organs.  (Leder- 
nian. ) 

Hetol. — Sodium  cinnamate,  C6H6.CH=CH.CO 
ONa)   is  a  white  powder  soluble  in  water. 

Heuchera.  Heuchera  amcricana,  L.  (H.  cor- 
tusa,  Michaux.  H.  viscida,  Pursh.)  Racine 
d'Heucherc  d'Ameriquc,  Fr.  Amcrikanische  Sani- 
kcluurzcl,  G. — The  alum-root  or  American  sanicle 
is  a  perennial,  herbaceous  plant,  belonging  to  the 
Saxifragaceae,  which  grows  in  shady,  rocky  situa- 
tions from  New  England  to  Carolina.  The  root, 
which  was  formerly  official,  is  horizontal,  some- 
what compressed,  knotty,  irregular,  yellowish,  and 
of  a  strongly  styptic  taste.  Alum-root  is  power- 
fully astringent,  and  may  be  employed  in  similar 
with  other  medicines  belonging  to  the  same 
II.  K.  Bowman  (lH(ii))  obtained  from  it 
1H  to  20  per  cent,  of  tannin.  It  has  hitherto,  how- 
been  little  used.  .1.  Peacock  (A,  ./.  /'..  1881, 
174)  found  a  percentage  of  tannin  ranging  from 
8.81  to  1  !!.()('>  reckoned  on  the  dry  drug,  according 
1<>  the  sea-oil  of  the  year  when  collected;  also  a 
percentage    of    starch,    calculated    the    same    way. 

ranging  from  .">.17   to    1842.      Frederick   Stearns 

I  I'roc.   A.   I'h.    .1..    lS.-.S.   888)    -peaks  of   two  other 

indigenous  specie-.  //.  niUoso,  afichx  (//.  ponies 
Pursh),  and  //.  puh<  sc<  us,  Pursh,  as  having 
similar  properties;  and  V.  \Y.  Anderson  reports 
tHotan.  da-.  1887,  <i"' )  that  the  roots  of  //. 
fnsjiuin,  Pursh,  //.  cylindricn ,  Douglas,  and  //. 
pnrrifolia.   Nutlnll.   are   much    u-cd    by    hunt. 

Montana   and  others  ai  astringents,  particularly 

in  duirrh'i'i  cau-ed  hy  the  drinking  of  alkali 
w  .iter. 

Hibiscus.  Ihlnsais  Mirliiioschus.  L.  (Abel 
mosilius     ninsrhiil  us.     Medic.)        (Fam.     sfslvi 

An  evergreen  shrub,  growing  in  Egypt,  ami  in  the 
I  ;i-i  and  West  Indies,  and  yielding  the  seeds  known 

under   the   mime-   of   semen    AbtUnotcM    <<l   iilrnr 

tnirif.     and     fll'l'i'l     tKOtOhata.       These     are     of 

aiiout  the  same  size  as  flaxseed,  kidney-shaped, 
striated,  of  a  grayish  brown  color,  of  an  odor  like 

that     of    mUSk,    and    of    a    warm    somewhat     spicy 

They  were  formerly  considered  stimulant 
and  antispasmodic,  hut  are  now  used  only  in  per 
fiiinery.  The  Arah-  flavor  their  coffee  with  them. 
They   are  said   to  he  employed   in   the  adulteration 

of  musk.    Another  species,  Hibisou*  etoulenttu,  l... 

or  dftffmoecSMM  '  sryl,  ,iius,  Moench.,  is  cultivated 
under  the  name  of  <il.rn.  pondes,  or  gombo  in  vari- 
OUS  parts  of  the  woild,  for  the  sake  of  its  fruit, 
which  abounds  in  mucilage  ( nombinr) ,  and  is 
used  for  thickening  soup.  The  leaves  are  some- 
times employed  for  preparing  emollient  poultices. 

The  roots,  which  are  a  foot  or  1  wo  long,  are  -.1  id 
also  to  abound  in  mucilage  free  from  any  un- 
pleasant odor.  Their  powder  is  perfectly  white, 
and  superior  to  the  mar-hmallow.  The  plant 
is  largely  cultivated  near  Constantinople,  where 
it  is  much  used  as  a  demulcent.  (A.  ./.  P.,  1800, 
224.)  The  bark  is  also  used  in  making  paper 
and  cordape. 

Hieracium.  Hieracium  venosum,  L.  (Fam. 
Composite. )  Rattlesnake  Weed.  Eperviere,  Fr. 
Habichtskraut,  G. — The  plant  is  common,  growing 
in  dry  places  and  open  woods,  in  most  of  the  east- 
ern and  northern  parts  of  the  United  States  and  in 
Canada.      The    leaves    and    root    are    thought   to 
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possess  medicinal  virtues,  and,  being  deemed 
astringent,  have  been  used  in  hemorrhagic  diseases. 
The  juice  is  supposed  by  some  to  have  the  power 
of  removing  warts.  Dose  of  infusion  (two  ounces 
to  the  pint),  a  wineglassful    (60  Cc.). 

Hippuric  Acid.     (C9H9NO3).   Benzoylglycocoll, 

CH2  <^  rjoOH  5  '  This  occurs  in  considerable 
amount  in  the  urine  of  herbivorous  animals,  some- 
times in  that  of  man.  Benzoic  and  cinnamic  acids, 
toluol,  and  other  aromatic  substances,  when  taken 
internally,  are  eliminated  as  hippuric  acid.  It 
crystallizes  in  rhombic  prisms,  melting  at  187°  C. 
(368.6°  F.),  and  at  about  240°  C.  (464°  F.)  de- 
composes into  benzoic  acid,  benzonitrile,  and  prus- 
sic  acid.  Boiling  acids  or  alkalies  decompose 
it  into  benzoic  acid  and  glycocoll.  According 
to  the  experiments  of  Meissner  and  Shepard, 
hippuric  acid  injected  into  the  blood  of  animals 
acts  as  a  very  decided  poison,  but  the  hippurates 
have  been  suggested  by  Garrod  as  a  remedy  in 
the  uric  acid  diathesis.  He  affirms  that  if  outside 
of  the  body  the  sodium  hippurate  be  added  to 
blood  serum  that  shows  the  presence  of  a  urate, 
the  latter  is  soon  removed.  Sodium  hippurate 
may  be  combined  with  lithium  or  potassium  salts; 
the  dose  is  ten  grains  (0.65  Gm. )  three  times  a 
day. 

Histogenol. — Monneyrat  (Prog.  M.,  April, 
1902),  finding  that  sodium  methylarsenate  (OAs 
CH302Na2)  was  not  poisonous,  has  combined  it 
with  nucleinic  acid  to  form  this  preparation, 
which  he  claims  to  be  of  great  value  in  the  treat- 
ment of  tuberculosis. 

Hoang=Nan. — This  is  the  bark  of  Strychnos 
malaccensis,  Benth.  (Fam.  Loganiaeese ) ,  a  climb- 
ing plant,  which  grows  in  Malacca  and  surround- 
ing countries.  Brucine  and  strychnine  are  stated 
to  have  been  found  in  it  (Newer  Mat.  Med.), 
brucine  being  the  more  abundant  of  the  two.  It 
has  been  found  to  produce  in  animals  general 
tetanic  spasms  similar  to  those  caused  by  strych- 
nine. It  probably  has  the  same  range  of  medicinal 
application  as  has  nux  vomica,  although  special 
virtues  have  been  claimed  for  it  in  the  treatment 
of  chronic  skin  diseases.  Dose  of  powdered  bark, 
three  grains   (0.2  Gm.). 

Holigarna.  Holigarna  longifolia,  Roxb.  (Fam. 
Anacardiaceae. ) — According  to  David  Hooper  (P. 
J.,  xxv.  1895),  the  black  juice  of  this  tree,  which 
is  used  in  India  as  the  basis  of  a  varnish,  is  ac- 
tively vesicant,  and  contains  a  body  closely  allied 
to,  if  not  identical  with,  cardol. 

Holocaine,        p-Diethoxyethenyl     diphenylami- 

dine,    C6H4  |   NHJc'cHa^N.CeH^OCsHs), 
formed  by  the  condensation  of  molecular  amounts 
of  phenacetin  and  paraphenetidine.     The  free  base 
crystallizes  well,  is  insoluble  in  water,  and  melts 
at  121°  C.   (249.8°  F.). 

Holocaine  Hydrochloride  forms  colorless,  lus- 
trous, odorless  crystals,  melting  at  189°  C.  (372.2° 
F. ) .  It  is  soluble  in  45  parts  of  water  and  readily 
in  alcohol,  with  neutral  reaction.  The  salt  com- 
monly used  of  the  base  is  the  hydrochloride,  which 
readily  dissolves  in  boiling  water,  leaving  on  cool- 
ing a  saturated  solution  containing  about  21  per 
cent,  of  the  hydrochloride.  This  solution  is 
slightly  bitter,  neutral  in  reaction,  and  keeps  many 
months  without  change.  In  boiling,  a  porcelain 
vessel  should  always  be  used,  as  the  solution  at 
212°  C.  attacks  glass. 

It  has  been  brought  forward  as  a  local  anaes- 
thetic in  the  treatment  of  diseases  of  the  eye.     The 


anaesthesia,  which  is  said  to  develop  in  from  fifteen 
seconds  to  a  minute  after  the  instillation  of  the 
solution,  lasts  from  ten  to  fifteen  minutes.  The 
amount  of  burning  produced  is  about  the  same  a3 
with  coeaine.  The  advantages  which  are  claimed 
for  it  over  the  latter  alkaloid  are  that  it  does  not 
change  the  pupil,  the  accommodation,  or  the  intra- 
ocular pressure,  and  is  antiseptic.  It  does  not 
contract  the  blood  vessels.  The  objections  to  it 
are  that  the  instillation  has  to  be  renewed  in  from 
ten  to  fifteen  minutes,  and  that  it  is  about  five 
times  as  toxic  as  is  cocaine,  so  that  it  cannot  be 
used  hypodermically.  According  to  the  experi- 
ments of  Heinz  and  Schlosser  (Klin.  Monat.  f. 
Augen.,  xxxv.  1897),  the  \  of  1  per  cent,  solution 
affects  bacteria,  while  the  1  per  cent,  solution  is 
a  powerful  germicide,  rapidly  killing  the  lower 
organisms,  including  infusoria.  Even  in  small 
doses  it  causes  in  frogs  and  in  mammals  violent 
convulsions  which  appear  to  be  of  cerebral  origin, 
since  after  division  of  the  spinal  cord  in  the  mouse 
the  convulsions  were  confined  to  the  anterior  por- 
tion of  the  body.  Holocaine  is  an  active  muscle 
poison,  the  1  per  cent,  solution  rapidly  killing 
voluntary  and  cardiac  muscles  in  the  frog,  and 
it  exerts  also  a  curare-like  influence  upon  the 
motor  nerves.  According  to  Winselmann,  its  1 
per  cent,  solution  exceeds  in  anaesthetic  power  the 
3  per  cent,  solution  of  cocaine. 

Honthin. — This  is  a  grayish-brown  odorless  and 
tasteless  powder,  insoluble  in  water  but  yielding 
a  light-brown  solution  in  alcohol  and  in  aqueous 
alkali,  in  which  it  is  partly  soluble.  It  is  said  to 
be  chemically  a  keratinized  albumin  tannate.  It  is 
given  in  doses  of  from  ten  to  twenty  grains 
(0.65-1.3  Gm. )  three  to  five  times  daily,  as  an 
astringent,  in  all  forms  of  diarrhoea,  without 
great   irritation. 

Hoochinoo. — This  is  an  alcoholic  drink  which 
is  clandestinely  distilled  by  the  Alaskan  Indians, 
and  has  been  supposed,  on  account  of  the  frenzy 
which  it  produces  in  them,  to  contain  some  poi- 
sonous substance  other  than  alcohol.  John  Mar- 
shall found  it,  however,  to  be  simply  an  alcoholic 
liquor  of  about  the  strength  of  sherry. 

Hordeum. — Several  species  of  the  graminace- 
ous genus  Hordeum  are  cultivated  in  different 
parts  of  the  world.  The  most  common  are  H.  vul- 
gare,  L.,  and  H.  distichon,  L.,  both  of  which  have 
been  introduced  into  the  United  States.  The  origi- 
nal country  of  the  cultivated  barley  is  unknown. 
The  plant  has  been  found  growing  wild  in  Sicily 
and  in  various  parts  of  the  interior  of  Asia.  H. 
vulgare  is  said  by  Pursh  to  grow  in  some  parts  of 
the  United  States,  apparently  in  a  wild  state. 
The  fruits  or  grains  are  used  in  various  forms. 

1. — In  their  natural  state  they  are  oval,  oblong, 
pointed  at  one  end,  obtuse  at  the  other,  marked 
with  a  longitudinal  furrow,  of  a  yellowish  color 
externally,  white  within,  having  a  faint  odor  when 
in  mass,  and  a  mild  sweetish  taste.  Careful  analy- 
ses of  barley  have  been  made,  which  agree  in  the 
main,  though  differing  in  some  details,  especially 
as  to  whether  any  sugar  exists  in  the  barley 
before  malting. 

Pillitz  found  (Zeit.  An.  Chem.,  1872)  in  the 
dry  barley  14.3  per  cent,  of  insoluble  albuminoids, 
2.1  per  cent,  of  soluble  albuminoids,  62.6  per  cent, 
of  starch,  1.9  per  cent,  of  dextrin.  2.7  per  cent, 
of  sugar,  1.7  per  cent,  of  extractive  material,  3.1 
per  cent,  of  fat,  1.4  per  cent,  of  soluble  ash,  1.2 
per  cent,  of  insoluble  ash,  and  8.9  per  cent,  of 
lignin.  The  presence  of  sugar  seems  to  have  been 
shown  by  Kiihnemann    (Ber.  d.  Chem.  Ges.,   1875 
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and  1876),  who  found  a  crystallized  dextrogyrate 
sugar  which  did  not  reduce  alkaline  copper  solu- 
tion, and  an  amorphous  laevogyrate  mucilaginous 
substance  called  sitiistrin.  According  to  Ktihne- 
mann,  barley  does  not  contain  dextrin. 

Clifford  Richardson  (Bulletin  No.  9,  Department 
of  Agriculture,  1886)  gives  the  following  as  the 
average  composition  of  American  barley:  water, 
C.47  per  cent.;  ash,  2.87;  oil,  2.(i7 ;  sugar,  etc., 
7.02;  dextrin  and  soluble  starch,  3.55;  starch, 
62.00;  albuminoids  soluble  in  so  per  cent,  alcohol, 
3.66;  albuminoids  insoluble  in  80  per  cent,  alco- 
hol, 7. 86;  fibre,  3. SI;  total,  100.00.  He  finds, 
moreover,  that  on  an  average  the  grain  makes  up 
84.78  per  cent,  and  the  hull  15.22  per  cent,  of 
the  barley. 

2. — Malt  consists  of  the  seeds  made  to  germinate 
by  warmth  and  moisture,  and  then  baked  so  as 
to  deprive  them  of  vitality,  it  is  in  the  form  of 
malt  that  barley  is  so  largely  consumed  in  the 
manufacture     id     malt     liquoi  Voltes*.) 

JHastaac  was  first  discovered  by  Payen  and  !'• 
in  the  seeds  of  barley,  oats,  and  wheat,  and  in  the 
potato.    It  is  found,  however,  only  after  germina- 
tion, in  which  process  the  production  of  it  appears 

to    be   the    first    step.      Germinated    bailey    seldom 

contains  it  in  larger  proportion  than  two  parts 
in  a  thousand.  It  is  obtained  by  bruising  freshly 
germinated  barley,  adding  about  ball  its  weight  of 
water,  expressing  strongly,  treating  the  viscid 
liquid  thus  obtained  with  sufficient  alcohol  to 
destroy  it »  viscidity,  then  separating  the  coagu- 
lated albumen,  and  adding  a  fresh  portion  of  alco- 
hol, which  precipitates  tin-  diastase  in  an  Impure 

state.  TO  render  it  pure,  it  must  be  ledissohed 
as  often  as  three  times  in   water,  and   precipitated 

by  alcohol,    it  is  solid,  white,  rs  strifes,  soluble  in 

Water  and  weak  alcohol,  but  Insoluble  in  the  latter 
fluid    when    concent  rated.      ThOUgh    without    action 

upon  gum  and  sugar,  it  has  the  property,  when 

mixed,  in  the  proportion  Of  only  1  pail  to  2000, 
with  starch  suspended  in  water,  and  maintained  at 

a   temperature  of  about    71.1°  C.    ( 160     I 

converting  that  principle  into  dextrin  and  mal- 
tose. 

This    latter     is    a     variety    of    sugar    and 

fust  recognised  by  Dubrunfaut,  but  has  been  mors 
thoroughly  studied  by  O'Sullivan  ami  bj  Schulne, 

Its   formula    is  (  iaHa2(>n  +  Hz* '  '•    the   molecule  of 

water  of  crystallisation  it  loses  at  from  100"  to 
110°  (\  (212*-230a  K.i    (or.  as  Bichter  proposes, 

it  may  have  the  for  inula  Cisl^O^).  O'Sullivan 
(■/.    ('item.    ,s'..     10.    597)     explains    the    action    cd 

diastase  upon  starch  by  the  following  reactions: 

At    u:i°    ('.     (145. 4°     i.)  : 

Ci8lW>i5  +  BsP  =  CxaHasOu  +  ('cH10O6 
At  from  64M0°  C.    (  147.2°-158°  P.)  : 
2(Ci8H3oOib)  +  HsO  =  ('uHaaOii  +  4(C6Hi©0«) 
At  70°  C.  (158°   P.)  : 

4(Ci8H3oOi6)  +  H20  =  Ci2ll22<>n-f  10(C6Hi</>«) 

The  crystals  of   maltose.   (  i2IWhi  +  H2( ».   *re 

•soluble  in  water  and  alcohol,  they  reduce  Fehling's 

solution,  and.  according  to  O'Sullivan,  are  equal 

to  from  03.0-65.5  per  cent,  of  dextrose,  but,  ac- 
cording to  Schulze,  they  are  equal  to  from  I 
per  cent,  of  dextrose,  and  show  a  specific  rotatory 
power  of  MD=  150°  to  the  right.  The  whole  of 
the  starch  undergoes  this  change,  except  the  tegu- 
ments of  the  granules,  amounting  to  about  4  parts 
in  1000.  The  change  which  barley  undergoes  dur- 
ing germination,  and  in  malting,  is  of  a  similar 
character.  The  purity  of  diastase  may  be  tested 
by  mixing  0.05  part  of  it  with  200  parts  of  paste 
.containing  10  parts  of  starch;  after  standing,  the 


resulting  liquid  should  filter  rapidly,  and  decolor- 
ize five  times  its  volume  of  Fehling's  solution. 
The  diastases  are  now  recognized  as  a  class  of  en- 
zymes and  known  specially  as  amylolytic  or  sac- 
charifying ferments,  as  their  special  function  is 
the  transforming  of  starch  into  sugars.  We  in- 
clude in  this  class  plant  diastase  and  animal  dias- 
tases  such  as  the  amylopsin  of  the  pancreas  and 
the   ptyalin    of    the   saliva. 

Besides  the  diastase  a  second  soluble  ferment  is 
formed  during  the  malting  process,  the  so-called 
peeress,  which  in  the  mashing  process  changes 
the  proteids  of  the  malt  into  peptones  and  para- 
peptones,  which  give  nutritive  value  to  the  beer 
obtained  from  malt.  For  a  fuller  account  of  the 
composition  and  functions  of  malt,  see  Sadtler's 
Industrial  Organic  Chemistry,  179  et  seq. 

3. — Hulled  barley  is  merely  the  grain  deprived 
of  its  husk,  which,  according  to  Einhoff,  amounts 
to  18.75  paits  in   the  hundred. 

4. — liurl<  m  Steal  is  formed  by  grinding  the  seeds, 
previously  deprived  of  their  husk.  It  has  a  gruy- 
ish-white  color,  and  contains,  according  to  Four- 
croy  and  Vauquelin,  an  oleaginous  substance, 
sugar,  starch,  nitrogenous  matter,  acetic  acid,  cal- 
cium and  magnesium  phosphates,  silica,  and  iron. 
It  may  be  made  into  a  coarse,  heavy,  hard  bread, 
which  in  some  countries  is  much  used  for  food. 

5. —  I'xnl  barley  (Ilordeum  d<  <■<»  ticutum,  Br. 
18M5)  is  the  seed  deprived  of  all  its  investments 
and  afterwards  rounded  and  polished  in  a  mill. 
It  is  in  small  round  or  oval  grains,  having  the 
remains  of  the  longitudinal  furrow  of  the  seeds, 
and  of  a  pearly  whiteness.  It  is  wholly  destitute 
of     hordcin,    and    ahounds    in    starch,     with     some 

gluten,  sugar,  ami  gum.  This  is  the  proper  form 
oi  barley  for  medicinal  nee, 

Barley  is  one  of  the  mildest  and  least  irritating 
of  laiinaceous  substances,  and  foi  ms,  by  decoction 
with  water,  a  mucilaginous  drink  much  employed 

from  the  time  of  Hippocrates  to  the  present.  Pearl 
barlej  hi  'he  form  osuallj  preferred  for  the  prep- 
aration of  the  decoction,  made  by  pouring  four 
pints  of  boiling  water  on  two  troyounces  of  pearl 
barley  and  boiling  away  to  two  pints,  and  strain- 
ing. Malt  affords  a  licpior  moie  demulcent  and 
nutritious,  and  the  decoction  of  malt  may  be  pre- 
paid by  boiling  from  two  to  four  ounces  in  a 
quart  of   water,  and  straining.     When  hops  are 

added,  the  decoction  takes  the  name  of  wort,  and 
acquires  tonic  properties,  which  render  it  useful 
in  debility. 

Houttuynia.  Houttuynia  culi/omit-it,  B.  and 
H.  [Anemopti*  oaUforniot,  Hook,  et  Am.). 
Perec  I/owes. — The  root  of  this  piperaceous  Cali- 
forniaa  plant  is  employed  by  the  natives  in 
<  tannic  malaria,  and  also  in  diarrhua  and  dysen- 
tery, and  has  been  used  with  asserted  good  results 
in  ffOMOf  rh'i  a  and  rheumatism.  For  elaborate  his- 
tological study,  see  I).  C,  May,  18!)7.  Dose  of 
the  fluidextract,  from  fifteen  to  sixty  minima 
(0.0-3.75  (<.). 

Huamanripa. — This  is  a  Chilian  drug,  the  plant 
growing  on  the  slope  of  the  Cordilleras  at  consid- 
erate heights.  Lapater  found  it  to  be  stimu- 
lating, emetic,  sialagogue,  and  diaphoretic.  (  West. 
Drug.,   1886,  410.) 

Hura.  Hura  crepitans,  L.  (//.  brasiliensis, 
Willd. )    Assacou.    Hablier,  Fr.    Handbiichsenbaum, 

Q. This  is  a  Brazilian  tree  belonging  to  the  family 

of  EuphorbiaceK.  It  is  characterized  by  the  ten- 
dency of  its  fruit  when  ripe  to  break  with  vio- 
lence into  several  pieces,  and  thus  scatter  the 
seeds.      It  is   an  acrid  emeto-cathartic ;    in   large 


PART  II. 


Hydracetin. — Hydrogen  Sulphide. 


1519 


doses  acting  as  a  violent  poison.  The  fresh  juice, 
the  seeds,  and  a  decoction  of  the  bark  all  have 
these  properties;  an  oil  expressed  from  the  seeds 
is  actively  purgative.  The  juice  of  Hura  crep- 
itans, which,  according  to  J.  J.  Surie  (Nederl. 
Tijdscg.  voor  Pharm.,  1900,  107 ) ,  contains  a  vola- 
tile, colorless  liquid,  hurin,  closely  allied  to  car- 
dol  and  is  stated  by  Martius  to  be  used  to  intoxi- 
cate fish,  it  has  been  employed  to  a  considerable 
extent  with  alleged  favorable  results  in  the  treat- 
ment of  the  elephantiasis,  or  leprosy,  of  Brazil. 
The  juice  is  extremely  acrid,  producing  on  the 
skin,  when  applied  to  it,  an  erysipelatous  redness 
and  a  pustular  eruption;  the  natives  are  said  to 
employ  it  in  the  preparation  of  a  poison.  A  grain 
(0.065  Gm.)  of  the  juice  made  into  a  pill,  or  twen- 
ty grains  (1.3  Gm.)  of  the  bark  infused  in  a  pint 
of  water,  is  given  every  day,  and  gradually  in- 
creased as  the  stomach  and  bowels  will  bear  it. 
Every  week  an  emetic  preparation  is  administered, 
made  by  boiling  half  an  ounce  (15.5  Gm.)  of  the 
bark  in  a  pint  of  water  to  half  a  pint,  to  which 
twelve  drops  of  the  juice  are  added.  Every  second 
or  third  day  the  patient  takes  a  bath  in  a  sat- 
urated infusion  of  the  bark.     (J.  P.  C,  xiv.  424.) 

Hydracetin.  Pyrodine. — The  hydracetin  of  com- 
merce is  stated  to  be  a  varying  compound,  whose 
active  principle  is  acetylphenylhydrazin  (CeH5,NH 
-NH.C2H3O).  It  is  soluble  in  alcohol  and  in 
water  in  proportion  of  1  to  50.  According  to 
Guttmann  (Ph.  Centralh.,  May  16,  1889,  311),  hy- 
dracetin is  a  powerful  antipyretic  and  antirheu- 
matic remedy.  It  occurs  as  a  white,  odorless, 
almost  tasteless  crystalline  powder,  melting  at 
from  128°-129°  C.  (262.4°-264.2°  F.).  It  is 
stated  that  it  cannot  be  continuously  used  without 
danger.  Externally,  hydracetin  is  used  in  place 
of  chrysarobin  in  psoriasis  and  similar  disorders, 
in  an  ointment  of  from  5  to  15  per  cent.  Dose, 
three-quarters  of  a  grain  (0.048  Gm.)  two  or 
three  times  a  day. 

Hydrangea.  Hydrangea  arborescens,  L.  Com- 
mon Hydrangea.  Seven  Barks.  (Fam.  Saxifraga- 
cea.) — The  root  of  our  indigenous  Hydrangea, 
which  is  the  only  part  used,  consists  of  a  caudex, 
from  which  proceed  numerous  radicles,  from  the 
thickness  of  a  quill  to  that  of  a  finger  or  more. 
For  use  it  should  be  cut  into  transverse  pieces 
when  fresh,  and  then  dried.  The  taste  is  aro- 
matic, pungent,  and  not  unpleasant.  Bondurant 
(A.  J.  P.,  1887,  122)  has  isolated  a  characteristic 
glucoside,  hydrangin,  crystallizing  in  stellate  clus- 
ters, melting  at  235°  0.  (455°  F.),  and  subliming 
without  decomposition.  It  is  decomposed  by  dilute 
acids  into  a  resin-like  body  and  glucose.  Its  aque- 
ous solution  fluoresces  strongly  on  addition  of  an 
alkali,  resembling  resculin,  but  distinctly  different 
in  several  particulars.  Bondurant  also  obtained 
a  fixed  oil  and  a  volatile  oil,  the  latter  containing 
sulphur.  Two  resins  seemed  also  to  be  present,  to- 
gether with  saponin  and  sugar.  He  found  no  tan- 
nin, however.  Its  decoction  is  said  to  have  been 
used  with  great  advantage  among  the  Cherokee 
Indians,  and  subsequently  by  settlers,  in  calculous 
diseases.  (See  N.  J.  Med.  Rep.,  1850,  1854,  and 
1885.)  In  overdoses  it  occasions  vertigo,  oppres- 
sion of  the  chest,  etc. 

Hydrargyrol.  (CsH4.OH.S03)2Hg.  Mercury 
Paraphenolsulphonate. — This  salt  occurs  in  brown- 
ish-red scales,  having  a  gingerbread-like  odor,  neu- 
tral reaction,  and  sp.  gr.  1.85.  It  dissolves  in 
water  and  glycerin,  with  a  ruby-red  color.  It  is 
said  to  contain  over  53  per  cent,  of  quicksilver, 
and  not  to  precipitate  albumin.     It  has  been  pro- 


posed by  Gautrelet  as  a  substitute  for  corrosive 
sublimate  in  antiseptic  surgery.  A  solution  of 
4  to  1000  is  not  irritant  to  tne  mucous  membrane 
or  skin,  but  very  active  as  an  antiseptic,  steril- 
izing bouillons  at  once.  When  taken  in  large 
doses  it  is  toxic,  thirty  and  a  half  grammes  of  it 
having  caused  death;  but,  according  to  its  intro- 
ducer, as  a  poison  it  is  seventy-five  times  less 
active  than  is  corrosive  sublimate. 

Hydrocotyle.  Hydrocotyle  asiatica,  L.  Gen- 
tella  asiatica  (L.),  Urban,  H.  repanda,  Pers. 
Thick-leaved      Pennywort.        Indian     Pennywort. 

Bevilacqua,  Fr.     Wassernabel,  G This  is  a  small 

umbelliferous  plant  growing  in  Southern  Africa 
and  in  India,  where  it  has  long  been  used  as  an 
alterative;  it  is  apparently  indigenous  also  in  the 
Southern  United  States.  Jules  L6pine  discovered 
in  it  a  peculiar  oleaginous  substance,  vellarine, 
having  a  strong  odor  recalling  that  of  the  plant, 
and  a  bitter,  pungent,  and  persistent  taste.  (J. 
P.  C,  1885,  49.)  It  is  said  to  be  diuretic,  and 
has  been  given  in  fever  and  bowel  complaints; 
also  in  syphilitic  and  scrofulous  affections.  (P. 
J.,  1860.) 

C.  Daruty  de  Grandpre  (Nouv.  Rem.,  April  8, 
1888)  finds  that  in  small  doses  it  is  an  energetic 
stimulant,  and  that  in  large  doses  it  is  narcotic, 
producing  stupor,  headache,  and  in  some  persons 
vertigo  with  a  tendency  to  coma. 

Hydrofluoric  Acid.  Acidum  Hydrofluoricum. 
(See  Fluorides.) 

Hydrogen  Sulphide.  Hydrosulphuric  Acid. 
Sulphuretted  Hydrogen.  H2S. — A  colorless  gas  of 
unpleasant  odor,  soluble  in  water,  to  which  it 
imparts  an  acid  reaction.  3.23  volumes  of  gas 
are  absorbed  by  one  volume  of  water  at  15°  C. 
(59°  F.).  Also  soluble  in  alcohol.  Has  been 
liquefied  at  ordinary  temperatures  under  a  pres- 
sure of  17  atmospheres,  or  at  ordinary  pressures 
by  a  cold  of  —74°  C.  (—101.2°  F.),  and  at  —85° 
C.  ( — 121°  F.)  becomes  an  ice-like  solid. 

The  symptoms  of  poisoning  by  hydrogen  sul- 
phide vary  with  the  amount  taken.  Its  inhala- 
tion in  a  concentrated  form  is  followed  by  giddi- 
ness, nausea,  excessive  weakness,  and  rapid  or 
immediate  loss  of  consciousness.  The  very  diluted 
gas  produces  nausea,  pain  in  the  head,  and 
great  general  weakness;  followed,  if  sufficient  be 
taken,  by  coma,  or  stupor  with  delirium,  and  in 
some  cases  by  general  convulsions.  The  blood  be- 
comes of  a  brownish-black  color,  and  after  death 
remains  fluid.  The  general  appearances  at  the 
autopsy  are  not  to  be  distinguished  from  those 
produced  by  the  absorption  of  carbon  dioxide, 
but  the  diagnosis  is  readily  made  by  the  odor 
which  pervades  the  whole  corpse. 

BruSre  (J.  A.  P.,  Oct.  1891)  finds  that  bright 
red  diluted  blood  under  the  influence  of  the  sul- 
phide becomes  of  an  olive-green  color,  and  that 
out  of  the  oxyhemoglobin  a  new  compound  is 
formed,  sulphmclhcemoglobin  or  sulphasmoglobin, 
probably  by  a  union  of  hydrogen  sulphide  with 
haematin.  It  has  been  shown  by  Paul  Binet  {Rev. 
M4d.  de  la  Suisse  Rom.,  xvi.  1896)  that  this  sul- 
pho-methsemoglobin  is  produced  in  the  blood  dur- 
ing life,  especially  when  the  gas  is  in  very  large 
amount.  It  is  worthy  of  remark  that  Bruere 
found  hydrogen  selenide  and  hydrogen  tellurxde 
to  act  the  same  as  the  hydrogen  sulphide. 

In  1886  Bergeon  proposed  to  the  French  Acad- 
emy a  method  of  treating  tuberculosis  by  in- 
jecting hydrogen  sulphide,  diluted  with  pure  car- 
bon dioxide,  into  the  large  intestine,  the  method 
being  founded  upon  the  supposed  power  of  hydro- 
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gen  sulphide  to  destroy  the  tubercule  bacillus. 
The  method  of  Bergeon  had  an  extraordinary  run, 
and  then  fell  rapidly  into  desuetude,  but  there  can 
be  no  doubt  that  the  hydrogen  sulphide  has  a  dis- 
tinct influence  upon  mucous  membrane.  It  is  a 
useful  remedy  in  pulmonary  catarrh,  chronic  or 
acute,  as  well  as  in  chronic  rheumatism  and  in 
gout.  It  is  for  this  reason  that  sulphur  springs 
are  so  frequently  resorted  to.  Water  saturated 
with  hydrogen  sulphide  and  carbon  dioxide  is 
usually  not  objected  to  by  patients  after  the  first 
day  or  two  of  its  taking,  and  does  not  disagree 
with  the  stomach.  Dose,  from  two  to  four  fluid- 
ounces  (60  to  120  Oc)  three  or  four  times  a  day. 

Hydronal.  Viferral. — This  is  produced  by  the 
action  of  pyridine  upon  chloral.  It  is  a  white 
powder  having  a  disagreeable  taste,  soluble  in 
cold  water  but  decomposed  by  hot  water.  Used 
as  a  hypnotic.  Dose,  fifteen  to  thirty  grains  (1.0- 
2.0  dm.). 

Hydroquinone.  H  ydrochinone.  CeH4(0H)2- 
This  is  one  of  the  three  isomeric  diatomic  phenols. 
being  paradioxybenzene.  It  was  first  prepared 
by  the  dry  distillation  of  quinic  acid,  but  is  now 
made  from  quinone  by  reduction  with  sulphurous 
acid,  the  quinone  being  made  by  oxidizing  aniline 
with  dichromato  mixture  (KgCraOf  +■  HaSO*,). 
Jt  is  in  shining  white  leaflets  melting  at  1< 
(336.2°  P.),  soluble  in  water,  alcohol,  and  ether, 
and  is  used  largely  in  photography  as  a  developing 
■gent.  In  1877  Brittger  found  that  hydroquinone 
produces  in  man  giddiness,  tinnitus  aurium,  and  a 
lessening  of  the  force  and  frequency  of  the  pulse. 
The  experiments  of  P.  J.  Martin  have  shown  that 
in  the  frog  hydroquinone  causes  violent  con- 
vulsions, followed  by  paralysis  and  death  through 
failure  of  the  respiration,  due  to  an  action  upon 
the  spinal  cord.  In  the  mammal  small  doSSS  pro 
duce   a   rise    in    the   arterial    pressure,    followed    by 

a  depression;  both  these  phenomena  are  apparently 
the  result  of  an  action  of  the  drug  upon  the 
arterial  vasomotor  system,  although  it  is  prob- 
able, from  the  experiments  of  Beyer,  that  the  toxic 
dose  of  hydroquinone  paralyzes  both  the  heart 
muscles  and  the  nniHcle  fibres  in  the  coat  of  the 
arterioles.     The  bodily  temperat ore   is  lowered   by 

large  doses  of  hydroquinone,  and,  according  to  the 

experiments  of  Martin,  this  is  chiefly  due  to  an 
increase  of  heat  dissipation,  and  is,  therefore, 
probably  the  result  of  a  vasomotor  paralysis. 

Hydroquinone  is  also  a  distinct  antiseptic,  but, 
according    to    Antaeli.    when    it    is    mixed    with    a 

solution  of  urea  the  latter  principle  undergoes 
rapid  decomposition.  The  influence  of  hydro- 
quinone upon  the  human  being  has  been  especially 
studied  by  Silvestrini  and  Picehini.  and  by 
Gaetano  Traversa.  (France  Med.,  May,  1890.) 
According  to  these  authorities,  it  is  a  prompt  anti- 
pyretic, producing  depression  of  temperature  in 
fever,  the  reduction  beginning  in  half  an  hour, 
and  reaching  its  maximum  in  an  hour  and  a  half. 
Usually  the  antipyretic  action  is  not  accompanied 
by  disagreeable  symptoms,  although  after  the 
larger  dose  excessive  sweating,  chills,  and  some 
nervous  disturbances  have  been  noted.  It  was 
found  in  the  experiments  of  Martin  that  the  fall 
of  temperature  is  due  to  an  increase  of  heat  dis- 
sipation; this  is  confirmed  by  the  observation  of 
Traversa,  that  the  peripheral  temperature  may 
rise  as  much  as  two  degrees,  although  the  internal 
temperature  is  depressed.  The  excretion  of  urea 
is  said  to  be  diminished.  Hydroquinone  has  been 
used  with  asserted  good  results  in  infectious 
fevers,  and  in  acute  articular  rheumatism ;  also  as 


a  gastro-  intestinal  disinfectant.  According  to 
Forster,  a  1  per  cent,  solution  will  arrest  putre- 
faction and  alcoholic  fermentation.  Dose,  three 
to  eleven  grains   (0.2-0.71  Gm.). 

Hydroxylamine  Hydrochloride.  NHi.OH.HCl. 
The  free  base  is  known  only  in  solution,  and 
is  unstable.  The  crystalline  hydrochloride  forms 
colorless  hygroscopic  crystals  similar  to  ammo- 
nium chloride  in  appearance,  soluble  in  an 
equal  weight  of  water,  also  in  glycerin  and  in 
fifteen  parts  of  alcohol.  In  1888  Binz  found  that 
this  substance  caused  in  the  lower  animals  stupor, 
convulsions,  and  a  destruction  of  the  red  blood 
corpuscles,  of  such  character  that  their  haemo- 
globin was  reduced  to  methaemoglobin  or  even 
to  haematin.  In  1889  L.  Lewin  of  Berlin,  fur- 
ther investigated  the  subject,  confirming  in 
part  the  results  obtained  by  Binz,  and  show- 
ing that  the  poison  acts  both  upon  the  dead  and 
living  blood,  and  that  its  action  upon  the  cor- 
puscle is  probably  due  to  its  decomposition,  and 
the  liberation  of  nitric  or  nitrous  acid.  In  1889 
John  Fabry  {Arch,  de  Derm,  el  de  Kyph.,  tome 
ii.  1889)  found  that  a  10  per  cent,  solution 
DOeedingly  irritating  to  most  human  skins, 
producing  unease  redness,  violent  burning,  sweat- 
ing, and  not  rarely  vesication.  Some  skins  will 
not  bear  a  1  per  cent,  solution,  so  that  it  is  not 
in  any  new  case  to  use  a  solution  stronger 
than  this.  The  substance  was  employed  by  Fabry, 
and  sine*'  then  by  other  clinicians,  as  an  agent 
to  replace  pyrogallol  and  chrysarobin  in  the 
treatment  of  skin  diseases,  while  it  would  offer 
tlic  advantage  of  being  colorless,  and  not  staining 
the  skin,  linen,  etc.  It  has  been  used  in  chronic 
psoriasis,   in   scabus,    in    lujnix,    herpes    tonsurans, 

astmsi  t,  etc..  with  asserted  excellent  re- 

sults, though  Ghroddeek  condemns  it  as  being  too 

irritating  and  liable  to  produce  constitutional 
symptoms,  and  inferior  in  its  healing  powers  to 
chrysarobin  and  pyrOgalloL  The  solution  of  hy- 
droxylamine hydrochloride  may  be  prepared  with 
alcohol  or   water,   but  should   always   |„-   nibbed    up 

with  prepared  chalk  to  neutralise  any  exot 

acid. 

Hydrozone. — This  name  is  applied  commer- 
cially to  an  aqueous  solution  of  hydrogen  dioxide, 
said  to  Ih-  three  times  the  strength  oi  the  official 

solution.      It    is    used    for    the    same    purpose    as 

solution  of  hydrogen  dioxide. 

Hygrophila.  Br,  Add.  The  dried  herb  includ- 
ing the  root  of  Hpgrophili  spinosa,  T.  And.  (As- 
teraoantha    tongifolia,    Ness).    Br.    Add.     (Fam. 

Acanthaceae.)  This  species  of  Hygrophila  has  long 
been  used  in  India  as  a  diuretic  IB  the  treatment 
of  dropsies,  especially  where  there  is  hepatic  ob- 
struction, and  also  as  a  popular  aphrodisiac.  In 
Southern  India  the  root  is  an  article  of  commerce, 
but  in  Bombay  the  seeds  are  commonly  employed. 
By  means  of  petroleum  benzin  C.  11.  Warden  ob- 
tained from  the  roots  a  crystalline  principle  (I'hg. 
Ind.,  vol.  3).  The  decoction  of  hygrophila  ll>e- 
coctum  Hygrophila;,  Br.  Add.),  two  ounces  of  the 
root  with  three  pints  of  water  boiled  to  a  pint,  is 
given  in  doses  of  one-half  to  two  fluidouncea 
(15  to  60  Cc). 

Hypericum.  Hypericum  perforatum,  L.  fit. 
John's  Wort.  Millepertuis,  Casse-diable,  Fr.  Jo- 
hanniskraut,  Harthen,  G.  ( Fam.  Hypericacese. )  — A 
perennial  herb,  abundant  both  in  Europe  and  in 
this  country.  It  has  a  peculiar  balsamic  odor, 
which  is  rendered  more  sensible  by  rubbing  or 
bruising  the  plant.  Its  taste  is  bitter,  resinous, 
and   somewhat  astringent.     It   imparts   a   yellow 
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eolor  to  cold  water,  and  reddens  alcohol  and  the 
fixed  oils.  Its  chief  constituents  are  volatile  oil, 
a  resinous  substance,  tannin,  and  coloring  matter. 
This  latter,  known  as  hypericum  red,  is  a  reddish 
resin,  smelling  like  the  flowers,  soluble  in  alcohol, 
ether,  ethereal  and  hot  fatty  oils,  coloring  the 
solution  from  wine  red  to  blood  red.  It  is  soluble 
in  alkalies  with  green  color,  and  gives  yellow  pre- 
cipitates with  the  alkaline  earths  and  metallic 
salts.  As  a  medicine  it  was  in  high  repute  among 
the  ancients  and  the  earlier  modern  physicians. 
Among  the  complaints  for  which  it  was  used  were 
hysteria,  mania,  intermittent  fever,  dysentery, 
gravel,  hemorrhages,  pectoral  complaints,  worms, 
and  jaundice;  but  it  was,  perhaps,  most  highly 
esteemed  as  a  remedy  in  wounds  and  bruises,  for 
which  it  was  employed  both  internally  and  exter- 
nally. It  probably  has  somewhat  analogous  power 
to  the  turpentines.  It  formerly  enjoyed  great 
reputation  for  the  cure  of  demoniacs,  and  the  su- 
perstition still  lingers  among  the  vulgar  in  some 
countries.  At  present  the  plant  is  scarcely  used 
except  as  a  domestic  remedy.  The  summits  were 
given  in  the  dose  of  two  drachms  or  more.  A 
preparation,  oleum  hyperici  or  red  oil,  made  by 
macerating  four  ounces  of  the  tops  in  a  pint  of 
olive  oil,  is  still  used  in  many  families  for  bruises. 

Hypnal. — Chloralhydrate  antipyrine,  CnHia 
NaO.CCl3.CH.(OH)2,  results  by  rubbing  together 
188  parts  of  antipyrine  and  165.5  parts  of  hy- 
drated  chloral  and  crystallizing  out  the  product. 
It  forms  colorless  crystals  melting  at  67°  C. 
(152.6°   F.). 

Hypnone. — Phenyl-methyl-ketone,  CeHo.COCHa, 
is  obtained  by  the  dry  distillation  of  a  mixture 
of  calcium  acetate  and  calcium  benzoate;  color- 
less or  yellow  liquid  of  oily  consistency,  boiling 
at  198°  C.    (388.4°  F.). 

Hypnopyrin. — This  substance,  which  was 
brought  forward  by  Bolognesi  and  Charpentier 
(R.  T.,  July,  1902),  is  said  to  be  a  derivative  of 
quinine,  although  some  French  writers  state  that 
it  is  simply  a  mixture  of  undetermined  quinine 
salts.  It  occurs  in  white,  bitter  needles,  effervesc- 
ing and  turning  yellow  in  the  air,  soluble  in  eight 
times  its  weight  of  cold  water  and  very  soluble  in 
hot  water  and  alcohol.  In  dose  of  thirty  grains 
it  is  said  to  produce  cinchonism.  It  is  alleged 
that  it  is  a  rapid,  efficient  analgesic,  and  that  as 
an  antipyretic  it  produces  a  gradual  fall  of  tem- 
perature without  sweating;  further  antirheumatic 
properties  are  attributed  to  it.  It  is  said  to  be 
harmless.  Dose,  four  to  eight  grains  (0.26-0.5 
Gm.),  given  hypodermically. 

Hyraceum. — The  dried  excrement  of  Hyrax 
capensis,  of  South  Africa.  It  is  rather  hard, 
tenacious,  of  a  blackish-brown  color,  and  in  taste 
and  odor  not  unlike  castor.  Schrader  has  found 
in  it  stearin  and  gum-resin  soluble  in  absolute  al- 
cohol. (See  A.  J.  P.,  1879,  363.)  See  Leon  Sou- 
beiran  (J.  P.  C,  xxix.  378).  E.  D.  Cope  states 
that  a  similar  substance  is  found  in  fissures  of 
the  rocks  in  New  Mexico,  and  is  probably  a  fecal 
and  renal  deposit  of  the  wild  rat,  Neotoma. 

Hyrgol.  Hydrargyrum  Colloidale.  Colloidal 
Mercury.  Collo'idales  Quecksilber,  G. — In  dull 
black,  porous  pieces  forming  a  dark,  neutral  solu- 
tion with  water,  which  is  not  corrosive.  It  turns 
silver-gray  when  heated  or  upon  the  addition  of 
alkalies  and  certain  acids.  Globules  of  mercury 
form  when  it  is  rubbed  alone,  in  a  mortar,  and 
it  should  first  be  mixed  with  water  if  it  is  de- 
sired to  make  it  into  an  ointment.  It  is,  said  to 
contain  from  70  to  80  per  cent,  of  mercury. 

(96) 


Hyssopus.     Hyssopus    officinalis,    L.    Hyssop. 

Hysope,  Fr.  Isop,  Ysop,  G This  is  a  European 

labiate  plant,  whose  flowering  summits  and  leaves 
have  been  used  in  medicine.  They  have  an  agree- 
able aromatic  odor,  and  a  warm,  pungent,  bitter- 
ish taste,  due  to  the  presence  of  a  volatile  oil.  This 
oil  is  colorless  or  greenish  yellow,  of  peculiar 
odor,  sharp  camphor-like  taste,  and  neutral  re- 
action. It  has  a  sp.  gr.  from  0.88  to  0.98,  distils 
between  142°  and  162°  C.  (287.6°-323.6°  F.),  and 
is  soluble  in  its  own  bulk  of  alcohol  of  0.85  sp.  gr. 
Hyssop  is  a  warm,  gently  stimulant  aromatic, 
applicable  to  the  same  cases  as  the  other  labiate 
plants. 

Iberis.  Iberis  amara,  L.  Bitter  Candytuft. — A 
small  European  herbaceous  cruciferous  plant.  The 
leaves,  stem,  and  root  are  said  to  possess  medic- 
inal properties,  but  the  seeds  are  most  effica- 
cious. The  plant  appears  to  have  been  employed 
by  the  ancients  in  rheumatism,  gout,  and  other 
diseases.  In  large  doses  it  is  said  to  produce 
giddiness,  nausea,  and  diarrhoea,  and  to  be  useful 
in  cardiac  hypertrophy,  asthma,  and  bronchitis,  in 
doses  of  from  one  to  three  grains  (0.065-0.2  Gm.), 
of  the  seed.  (Prov.  M.  8.  J.) 

Ibogaine. — From  a  plant  known  as  iboga,  in- 
digenous to  the  region  of  the  Congo,  Dybowski 
and  iJandrin  have  isolated  an  actively  toxic  alka- 
loid which  is  said  to  cause  hallucination,  paresis, 
and  death  by  the  paralysis  of  the  respiratory 
muscles.     (8.  M.,  Dec.  1901.) 

Ichthoform. — This  is  said  to  be  obtained  by 
the  action  of  formaldehyde  upon  the  products  of 
sulphonization  of  ichthyol  hydrocarbons,  and  to  be 
superior  to  iodoform  as  an  antiseptic.  Exter- 
nally it  has  been  used  by  Unna,  and  in  skin  dis- 
eases is  superior  to  the  ordinary  formaldehyde 
preparations.  He  asserts  that  it  softens  rather 
than  hardens  the  skin.  It  has  also  been  employed 
as  an  intestinal  antiseptic  in  doses  of  fifteen  to 
thirty  grains  (1-2  Gm.)  three  to  four  times  a 
day. 

Ichthyocolla.  U.  8.  1890.  Isinglass.  Colla 
Piscium,  P.  G.  Fish-Glue.  Ichthyocolle,  Colle  dc 
Poisson,  Fr.  Hausenblase,  Fischleim,  G.  Colla 
di  Pesce,  It.  Cola  de  Pescado,  Sp. — Isinglass  is 
a  gelatinous  substance  prepared  from  the  sounds 
or  swimming  bladders  of  many  species  of  fish  in 
various  parts  of  the  world,  but  is  chiefly  procured 
from  the  Volga  and  other  streams  of  Southern 
Russia,  in  which  are  taken  annually  enormous 
numbers  of  the  Acipenser  Huso,  or  beluga,  the 
Acipenser  ruthenus,  or  sterlet,  the  Acipenser 
8turio,  or  common  sturgeon,  and  the  Acipenser 
stellatus  or  starred  sturgeon.  The  air  bags,  hav- 
ing been  split  open,  cleansed,  and  dried,  are 
known  in  commerce  by  the  name  of  staple 
isinglass,  which  is  divided  into  the  long  and 
the  short  staple.  Sometimes  the  membranes  are 
dried  in  a  flat  state,  or  simply  folded,  and  then 
receive  the  name  of  leaf  or  book  isinglass.  The 
scraps  or  fragments  of  these  varieties,  with  vari- 
ous other  parts  of  the  fish,  are  boiled  in  water, 
which  dissolves  the  gelatin,  and  \ipon  evaporation 
leaves  it  in  a  solid  state.  This  is  called  cake 
isinglass,  from  the  shape  which  it  is  made  to  as- 
sume. It  is  sometimes,  however,  in  globular 
masses.  Of  these  varieties,  the  long  staple  and 
the  finest  book  isinglass  are  the  best.  One  hun- 
dred grains  of  this  isinglass  dissolve  in  ten  ounces 
of  water,  forming  a  tremulous  jelly  when  cold, 
and  yield  but  two  grains  of  an  insoluble  residue. 
That  in  cakes  is  brownish,  of  an  unpleasant  odor, 
and  employed  only  in  the  arts.     Inferior  kinds, 
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with  the  same  commercial  titles,  are  said  to  be 
prepared  from  the  peritoneum  and  intestines  of 
the  fish.  An  inferior  Russian  product,  known  in 
English  commerce  by  the  name  of  Samovey  isin- 
glass, is  procured,  according  to  Pereira,  from  the 
BilttriitS  glanis.  It  comes,  like  the  better  kind, 
in  the  shape  of  leaf,  book,  and  the  short  staple. 
Isinglass,  little  inferior  to  the  Russian,  is  made 
in  Iceland  from  the  sounds  of  the  cod  and  ling. 
It  is  said  also  to  be  prepared  by  the  fishermen  of 
Newfoundland.  We  receive  from  Brazil  the  air- 
bladders  of  a  large  fish,  prepared  by  drying  them 
in  their  distended  state.  They  are  oblong,  taper- 
ing, and  pointed  at  one  end,  bifid  with  the  remains 
of  their  pneumatic  duct  at  the  other,  and  of  a 
firm  consistence.  The  Brswiliem  isingiass  is  in- 
ferior to  the  Russian.  Considerable  quantities 
of  isinglass  are  manufactured  in  New  York  and 
New  England  from  the  sounds  of  the  hake  (dadus 
nit  rluccius)    and    of   the    weak -fish    (Otolithus   re- 

geiis).  This  Ann  *  nun  ieingtase  is  in  t)i in  rib- 
bons several  feet  in  length,  and  from  an  inch 
and  a  half  to  two  inches  in  width.  One  hundred 
grains   dissolve    almost    entirely    in    water,    baring 

but  two  grains  of  Insoluble  membrane,  and  form 

a  jelly  when  cold  with  eight  ounces  of  water:  H  re- 
tains a  fishy  taste  and  odor,  which  render  it  unfit 
for  culinary  or  medicinal  purposes.  The  .sounds 
are  dried  whole,  or  merely  splil  open,  and 
vary  much  in  size  and  texture,  weighing  from  a 
drachm  to  an  ounce.  An  article  called  refined  or 
transparent  isinglass  is  made  by  dissolving  the 
New  England  isinglass  in  hot  mite?,  and  spread- 
ing the  solution  to  dry  on   oiled    muslin.      It    i»    in 

rerj   thin,  transparent  plates,  and  is  an  excellent 

glue,    but    retains    a    Strong    fishy    odor.       In    India 

and  china  the  swimming  bladders  ol  ration 

of  fish  furnish  the  so-called  Indian  and  Chi- 
nese isinglass.  At  the  present  writing,  1006,  all 
tonus  of  isinglass  are  corn  pa  rati  vers  little  used, 
their  place  being  supplied  by  various  brands  of 
gelatin  produced  from  fresh  bones,     (See  QelsAU 

mini,    p.   (78.) 

in  its  purest  form  it  is  "  in  separate  el 
sometimes  rolled,  of  s  horny  or  pearly  appear- 
ance; whitish  or  yellow  ish.  semit  ransparent,  irides- 
cent, Inodorous,  insipid;  almost  entirely  soluble 
in  boiling  water  and  in  boiling  diluted  aleohoL 
\    solution   of    Isinglass    in    24    parts   Ol    l»oi lint? 

water  forms,  on  cooling,  B  transparent  jelly." 
I  .  S.  1890.  The  inferior  kinds  are  yellowish  and 
more  opaque.  In  cold  water  it  softens,  swells 
Up,  and  becomes  opalescent.  Boiling  water  en- 
tirely dissolves  it,  with  the  exception  of  B  minute 
proportion  of  impurities,  amounting,  according 
to  Hatchet,  to  less  than  2  per  cent.  The  so- 
lution on  cooling  assumes  the  form  of  a  jelly, 
which  consists  of  pure  gelatin  and  water.  Iain- 
glass  is  in  fact  the  purest  form  of  gelatin  with 
which  we  are  acquainted,  and  may  be  used  when- 
ever this  principle  is  required  as  a  test.  It  is 
insoluble  in  alcohol,  but  is  dissolved  readily  by 
most  of  the  diluted  acids,  and  by  alkaline  solu- 
tions. It  has  a  strong  affinity  for  tannin,  with 
which  it  forms  an  insoluble  compound.  Boiled 
with  sulphuric  acid,  it  is  converted  into  a  pecul- 
iar substance,  called  glycocoll  or  sugar  of  gela- 
tin, which  is  in  reality  amido-acetic  acid,  C2H3 
(NH2)02.  Its  aqueous  solution  speedily  putre- 
fies. (See  Gelatinum.)  An  ingenious  adultera- 
tion has  been  practised  by  rolling  a  layer  of 
gelatin  between  two  layers  of  genuine  isinglass. 
This  may  be  detected  by  the  disagreeable  odor  and 
taste  of  the  adulterated  drug,  and  the  effects  of 


water  upon  it.  Genuine  isinglass,  cut  into  shreds 
and  treated  with  water,  becomes  opalescent  and 
more  opaque  than  before;  while  the  shreds, 
though  they  soften  and  swell,  remain  unbroken, 
and  when  examined  by  the  microscope  are  seen 
to  be  decidedly  fibrous.  Gelatin,  on  the  contrary, 
when  similarly  treated,  becomes  more  transpar- 
ent than  before;  the  shreds  are  disintegrated,  and 
the  structure  appears  amorphous  under  the  mi- 
croscope. In  the  adulterated  article  both  these 
characters  are  presented  in  layers  more  or  less 
distinct.  (P.  ./.,  ix.  505.)  Moreover.  Red- 
wood and  Letheby  observed  that  the  ash  of  true 
isinglass  does  not  exceed  0.9  per  cent.,  while  ghee 
contains  from  2  to  4  per  cent,  of  ash.  An  adul- 
•  I  isinglass  would  therefore  yield  more  ash 
than  the  normal.  A  false  isinglass  has  been  im- 
ported into  England  from  Para,  in  Brazil,  con- 
sisting of  the  dried  ovary  of  a  huge  lish.  It  has 
somewhat  the  form  of  a  bunch  of  grapes,  consist- 
ing of  ovoid  or  roundish  masses  attached  by  a 
footstalk  to  a  central  axis.  It  is  not  gelatinous, 
and  is  unfit  for  the  purposes  to  which  isinglass  is 
applied.  I.I.  ./.  /'..  \\v.  14  1.)  For  fable  show- 
ing value  of  different  kinds  of  European  isinglass, 

see    P.    ./..    1884,    p.    !t00. 

afsnWoiwal  Properties  ci?m/   /  ice.     isinglass  has 

no  peculiar  medicinal  properties.  It  may  be  given 
internally,  in  the  form  of  jelly,  as  a  slightly  nu- 
tritious article  of  diet,  but  it  has  no  advantage 
the  jelly  made  from  calves"  feet.  Three 
drachms    impart    sufficient     consistency    to    a    pint 

ol  water,     it   is  employed  for  clarifying  liquors, 
and    Imparting    lustre   to   various   woven    fa 
Added  in  small  quantities  to  vegetable  jellies,  it 

them    a    tremulOUS    appearance,    which    tiny 
lack    when    unmixed.        \-    a     test     <>l     tannin    it     is 

strongly   recommended   by   Win.    I.   rVenaell,  who 
[t  instead  of  hide  powder  in  the  estimation  of 

tannin,      it.  ./.  /*..   1884,  447.) 

tftoea  plaster  or  limit  plaster  [Bntplattmm 

IchtkyoooUes,  t  .  B.  1h!»0)  was  \ 1 1  \  properly 
diopped  m  the  Eighth  Decennial  revision..  The  pro 

I.--  nt   is;ui  i-  as  follows:    "  Isinglsas,  ten  gram* 

or  IM  prams  |  :  Alcohol,  forty  grammes  |or  1 

ounce  av..  iso  grains];  Glycerin,  one  gramme  [or 
l.">4  grains];  Water,  Tincture  el  Benaoin,  each,  a 
sufficient  quantity.  Dissolve  the  Isinglass  in  a 
sufficient  quantity  'if  hot  Water  to  make  the  solu- 
tion weigh  our  hundred  and  twenty  grammes  [or  4 

ounces  av.,  102  grains].  Spread  one  half  of  this, 
in    successive    layers,    upon    lafleta    (stretched   on   a 

frame),  by  means  of  a  brush,  waiting  after  each 
application  until  the  layer  is  dry.     Mix  tin 

ond  half  of  the  Isinglass  solution  with  the  Alcohol 
and  Glycerin,  and  apply  it  in  the  same  manner. 
Then  revci  se  the  taffeta,  coat  it  on  the  back  with 
Tincture  of  Benzoin,  and  allow  it  to  become  per 
fectly  dry.  Cut  the  plaster  in  pieces  of  suitable 
length,  and  preserve  them  in  well -closed  vessels. 
The  above-directed  quantities  are  sufficient  to 
cover  a  piece  of  taffeta  thirty-eight  centimeters 
[or  about  15  inches]  square."     U.  8.  1890. 

Ichthyol.  Ammonium  Jchthyol-Hulphoiiate.  C28 
HseSsOefNima- — The  ichthyol  preparations  are 
obtained  by  the  dry  distillation  of  the  bituminous 
shale  of  the  Tyrol.  The  ichthyol  salts  are  the 
salts  of  ichthyol-sulphonic  acid,  C28H36S3O6H3, 
which  is  obtained  by  the  treatment  of  the  raw 
ichthyol  distillate  with  sulphuric  acid,  and  subse- 
quently neutralizing  with  sodium  or  ammonium 
carbonate.  Under  the  name  ichthyol  is  ordinarily 
understood  the  ammonium  ichthyol-sulphonate, 
CWiseSsOefNH*)*       This     is    a    reddish-brown 
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syrupy  liquid,  of  a  bituminous  odor  and  taste, 
puffing  up  considerably  and  carbonizing  when 
heated,  and  upon  continued  incineration  volatiliz- 
ing without  residue.  Water,  or  a  mixture  of  equal 
volumes  of  alcohol  and  ether,  dissolves  it  to  form 
a  clear  red-brown  liquid  of  a  faintly  acid  reac- 
tion. Pure  alcohol  or  ether  dissolves  it  only 
partially;  petroleum  benzin  takes  up  only  a  small 
quantity.  Upon  the  addition  of  hydrochloric  acid 
to  the  aqueous  solution  a  dark  resinous  mass  is 
precipitated,  which  when  separated  is  soluble  in 
ether  and  in  water,  but  is  again  thrown  out  from 
the  latter  solution  by  hydrochloric  acid  or  sodium 
chloride.  Treated  with  potassium  hydroxide  solu- 
tion, ichthyol  develops  an  odor  of  ammonia,  and 
the  mixture  dried  and  burnt  yields  an  hepatic  coal, 
which  with  hydrochloric  acid  gives  off  hydrogen 
sulphide.  The  ammonium  ichthyolate  loses  upon 
drying  in  a  water  bath  at  least  half  its  weight. 
The  sodium  ichthyol  i9  a  dark  tar-like  substance 
of  an  alkaline  reaction,  perfectly  soluble  in  water. 
Both  preparations  combine  with  fat  and  vaseline 
in  all  proportions  and  are  very  rich  in  sulphur, 
containing,  it  is  said,  10  per  cent.  According 
to  Baumann,  they  have  a  great  affinity  for  oxygen, 
and  are  powerful  reducing  agents.  The  ichthyol 
sulphonates  of  lithium,  zinc,  and  mercury  have 
also  been  prepared. 

Odorless  ichthyol  has  been  made  by  treating 
ichthyol  with  hydrogen  dioxide.  It  is  question- 
able, however,  whether  the  removal  of  the  odorous 
constituents  does  not  impair  the  therapeutic  ac- 
tivity of  the  ichthyol. 

Medicinal  Properties. — So  far  as  is  known,  ich- 
thyol has  little  or  no  general  action,  although  it 
has  been  used  to  some  extent  internally  in  rheu- 
matism and  tuberculosis  and  by  Unna  in  lepra. 
As  an  external  application  it  is  much  used. 
Applied  in  the  pure  form  to  the  sound  skin, 
it  produces  irritation  and  burning.  Peculiar 
alterative  properties  are  attributed  to  it,  and 
also  the  power  of  penetrating  through  the 
skin,  so  that  it  has  been  used  with  alleged  ex- 
traordinary success  as  a  local  alterative  and 
anodyne  discutient  in  chronic  eczema,  chronic 
urticaria,  acne,  intertrigo,  lupus,  and  lepra  and 
various  ulcerations  of  the  shin,  in  lymphatic  en- 
largements, for  the  softening  and  dispersion  of 
lipomas,  in  burns,  frost  bites,  sprains  and  contu- 
sions, and  in  almost  every  form  of  subacute  or 
chronic  gout  or  rheumatism.  When  the  skin  is 
not  destroyed  or  greatly  inflamed  the  application 
should  be  made  of  the  full  strength  or  as  a  50 
per  cent,  ointment.  In  the  various  skin  diseases 
or  ulcerations  the  strength  of  the  lotion  or  oint- 
ment may  vary  from  1  to  50  per  cent.  For  in- 
ternal administration,  H.  Wyatt  {P.  J.,  xxi. 
1891,  929)  recommends  the  evaporation  of  the  ich- 
thyol on  a  water  bath  and  the  formation  of  the 
residue  into  pills.  Tie  also  made  a  good  combi- 
nation by  adding  15  grains  of  magnesia  (made 
into  a  milk  with  90  minims  of  water)  to  120 
grains  of  ichthyol  and  evaporating  over  a  water 
bath  to  a  pilular  consistence.  Latteux  has 
found  ichthyol  to  be  an  active  germicide.  (Journ. 
de  Mid.,  Paris,  April,  1892.)  Dose,  five  to  ten 
minims    (0.3-0.6  Cc). 

Ichthyol  Albuminate.  Ichthalbin. — This  is  a 
greenish-brown  powder,  insoluble  in  water  and 
acid  solutions,  soluble  in  alkaline  solutions, 
odorless,  almost  tasteless.  It  is  prepared  by 
precipitating  egg  albumin  with  ichthyol  and 
prolonged  washing  of  the  precipitate  until  the  ich- 
thyol odor  and  taste  are  removed.     It  is  stated  to 


contain  about  75  per  cent,  of  ichthyol.  It  is  not 
toxic,  and  when  given  internally,  even  in  large 
doses,  produces  little  or  no  irritation  of  the 
gastro-intestinal  tract.  It  is  affirmed  that  as  an 
internal  remedy  it  is  practically  ichthyol,  and  as 
such  is  useful  in  various  conditions  connected 
with  wide-spread  vascular  dilatation,  in  syphilis, 
in  struma,  and  in  other  states  of  lowered  nutri- 
tion. Dose,  from  fifteen  to  thirty  grains  (1.0-2.0 
Gm.)  three  times  a  day,  best  taken  in  capsules; 
or  in  the  case  of  young  children  it  should  be 
mixed  with  chocolate. 

Igazol. — This  substance,  which  is  said  to  be  a 
combination  of  formaldehyde  or  tri-oxy-methylene 
(paraformaldehyde)  and  iodine,  has  been  em- 
ployed to  a  considerable  extent  in  the  treatment 
of  tuberculosis.  According  to  the  method  of 
Preisach  the  fumes  of  four  grammes  are  daily  lib- 
erated in  a  small  room  containing  patients;  the 
results  are  some  diminution  of  cough  and  expec- 
toration.     (Ungar.  med.  Presse,  vol.  vi.  490.) 

Ignatia.  V.  8.  1880.  Bean  of  Saint  Ignatius. 
Semen  Ignatia?,  Faba  Ignatii,  Faba  Sancti  Ignatii, 
Lat.  F&ve  igasurique,  Feve  de  Saint  Ignace,  Fr. 
Ignatiusbohne,  Bittere  Fiebernuss,  Ignazboluu  n. 
G.  Fava  di  Santo  Ignazio,  It.  Haba  de  Santo 
Ignacio,  Sp. — Strychnos  Ignatia,  Berg.,  Ignatia 
amara,  L.  f.,  is  a  tree  of  the  fam.  Loganiaceas 
of  middling  size,  with  numerous  long,  cylindri- 
cal, glabrous,  vine-like  branches,  which  bear  oppo- 
site, nearly  sessile,  oval,  pointed,  entire,  and  very 
smooth  leaves.  The  flowers  are  long,  nodding, 
white,  tubular,  fragrant,  and  arranged  in  short, 
axillary  racemes.  The  fruit  is  of  the  size  and 
shape  of  a  pear,  with  a  smooth,  whitish,  ligneous 
rind,  enclosing  about  twenty  seeds,  embedded  in 
a  dry  medullary  matter,  and  lying  one  upon 
the  other.  The  seeds  are  the  part  used.  The 
tree  is  a  native  of  the  Philippine  Islands,  where 
the  seeds  were  highly  esteemed  as  a  medicine, 
and,  having  attracted  the  attention  of  the  Jesuits, 
were  honored  with  the  name  of  their  founder. 
Fltickiger  and  Arthur  Meyer  have  found  that  the 
seed  has  a  close  structural  analogy  to  nux  vomica. 
(P.  J.,  1881,  1.) 

The  seeds  are  about  an  inch  long,  rather  less  in 
breadth,  still  less  in  thickness,  convex  on  one 
side,  obscurely  angular,  with  two,  three,  or  four 
faces  on  the  other,  and  marked  at  one  end  with  a 
small  depression  indicating  their  point  of  attach- 
ment. They  are  externally  of  a  pale  brown  color, 
apparently  smooth,  but  covered  in  fact  with  a 
short  down  or  efflorescence,  which  may  be  removed 
by  scraping  them  with  a  knife.  They  are  some- 
what translucent  and  their  substance  is  very  hard 
and  horny.  They  have  no  odor,  but  an  exces- 
sively bitter  taste.  They  were  officially  described 
as  "about  an  inch  and  a  fifth  (3  Cm.)  long,  ob- 
long or  ovate,  irregularly  angular,  dull  brownish 
or  blackish,  very  hard,  horny;  fracture  granular, 
irregular;  the  albumen  somewhat  translucent,  en- 
closing an  irregular  eavitv  with  an  oblong  embryo; 
inodorous;  very  bitter."  'U.  8.  1880.  To  Pelletier 
and  Caventou  they  yielded  the  same  constituents 
as  nux  vomica,  and,  among  them,  1.2  per  cent,  of 
strychnine  and  0.5  per  cent,  of  brucine.  J.  M. 
Caldwell  found  strychnine  and  brucine,  combined 
with  igasuric  acid,  a  volatile  principle,  extractive, 
gum,  resin,  coloring  matter,  fixed  oil,  and  bas- 
sorin,  but  no  starch  or  albumen.  (A.  J.  P.,  1857, 
298.)  Fltickiger,  on  the  other  hand,  found  1.78 
per  cent,  of  nitrogen,  corresponding  to  about  10 
per  cent,  of  albuminoid  matter.  (Pharmaco- 
graphia,  443.)      In  consequence  of  the  relatively 
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larger  proportion  of  strychnine  which  they  yield, 
they  have  been  used  instead  oi  nux  vomica,  in  the 
preparation  of  that  alkaloid,  when  their  cost 
would  permit  of  the  substitution,  but  the  nux 
vomica  bean  has  been  imported  in  such  large 
quantities,  and  is  now  so  low  in  price,  that  the 
ignatia  bean  is  rarely  used.  The  medicinal  uses 
are  those  of  nux  vomica. 

Abstract um  Ignatia.  U.  8.  1880.  Abstract 
of  Ignatia. — "  Ignatia,  in  No.  GO  powder,  tiro  hun- 
dred parts  [or  four  ounces  av.] ;  Sugar  of  Milk, 
recently  dried  and  in  fine  powder,  Alcohol,  Water, 
each,  a  sufficient  quantity,  to  make  one  hundred 
parts  for  two  ounces  av.].  Mix  Alcohol  and 
Water  in  the  proportion  of  eight  parts  [or  six 
nuidouncesj  of  Alcohol  to  one  part  |  or  five  fiui- 
drachms]  of  Water,  and,  having  moistened  the 
Ignatia  with  one  hundred  parts  lor  two  fiuid- 
ouncee]  of  the  menstruum,  pack  firmly  in  a  cylin- 
diical  percolator;  then  add  enough  of  the  men- 
struum to  saturate  the  powder  und  lea 
stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  ami. 
having  closely  Covered  the  percolator.  DM 
for  fbrtjr-eight  hours.  Then  allow  the  percola- 
tion to  proceed,  gradually  adding  menstruum, 
until  the  [gnatia  is  exhausted.  Reserve  the  first 
one  hundnd  and  yirinlii  parts   |  or  three  and  one- 

'half  fluidounces]   of  the   percolate,  distil  otr  the 

alcohol  from  the  remainder,  and  mix  the  re-idiie 
with    the    reserved    porlion.      l'lace    the    mixtuie    in 

an  evaporating  dish.  and.  having  added  fifty  pints 

I  or  one  ounce  av.|  of  Sugar  of  Milk,  cover  it  with 
a    piece   of   thin    muslill   gaUSS,   and    set    a-ide    in    a 

warm  place  where  the  temperature  will   not 

aho\e  10*   ('.    (122*    I',  i.   until   the  mixture   i-  dr\. 

Lastly,  having  added  enough  Bnejnc  of   Milk  to 

make  the  mixture  weigh  OUt  huud  i  <  it  pn  i  Is  |  ot  two 
ounces  a\.|.   reduce    it    to  ■    fine,   uniform    powder. 

Preserve   the   powder    in   s    well  stopped    bottle." 

The  yield  Of  extract  is  usually  al.out  10  per  cent. 
The  MM  of  abstract  is  from  one  half  to  one  and  a 
half  grains    (0.032-0 AM  (Jm.). 

A    tinitiix    of  ii/nniKi  equivalent   to  the  / 
lsso  preparation  may  i>c  made  by  dissolving  sixty 

grains  of  dry  alcoholic  extract  of  ignatia  in  ■  mix- 
ture of  fourteen   Buidounees  of  aloohol   and   nne 

and  I  half  fluidouncea  of  water.  Post,  from  five 
to  fifteen   minims    (0.3-O.f   0c). 

Ilex.     Holly.     H<>u.r.   Fr.     sh  <  tijiiiiim  .  Ohrttt- 
dom,  (J. — Several  ipecies  of  Ilex   (Fam.  Hi. 

are  employed  in  different  parts  of  the  world.  The 
/.  aquifolium,  L.,  or  common  Kurojuan  Holly,  is 
usually    a    shrub,    but    in    some    places    attain-    the 

magnitude  of  a  middling-sised  tree.     The  viscid 

substance    called    hint    limr    is    prepared    from    the 

inner  bark.     The   leaves,   which  are  of  a   bitter, 

somewhat  Meters  taste,  were  formerly  much 
esteemed  as  a  diaphoret ic.  and  in  the  form  of 
infusion  were  employed  in  catarrh,  pleurisy,  small- 
pox, gout.  etc.  At  one  time  they  enjoyed  a 
brief  reputation  in  France  as  a  cure  for  intermit- 
ti/its.      They   were   used    in   powder,    in   the  dSSS  Of 

a  drachm  two  hours  liefore  the  paroxysm,  and 
this  dose  was  sometimes  repeated  frequently  dur- 
ing the  apyrexia.  Their  febrifuge  virtues  are  said 
to  depend  on  a  bitter  principle,  ilicin.  La- 
bourdais  obtained  this  principle  by  boiling  a  fil- 
tered decoction  of  holly  leaves  with  animal  char- 
coal, allowing  the  charcoal  to  subside,  washing  it, 
then  treating  it  with  alcohol,  filtering  off  the  alco- 
holic solution,  and  evaporating  it  to  a  syrupy 
consistence.  The  liquid  thus  obtained  was  very 
bitter,  and.  on  being  allowed  to  evaporate  spon- 


taneously, yielded  an  amorphous  substance,  hav- 
ing the  appearance  of  gelatin,  which  was  the 
principle  in  question.  (See  A.  J.  P.,  xxi.  89.)  A 
yellow  coloring  substance  called  ilexanthin,  and 
a  peculiar  acid  called  ilicic  acid,  have  been 
obtained  by  F.  Moldenhauer.  Ilexanthin  is 
obtained  in  the  following  manner.  The  leaves  are 
exhausted  with  alcohol,  the  alcohol  is  distilled  off, 
and  the  residue  set  aside  for  several  days.  A  sedi- 
ment forms,  which  is  separated  from  the  mother 
liquor,  treated  with  ether  to  remove  the  chloro- 
phyll, and  then  purified  by  repeated  solution  in 
alcohol  and  crystallization.  The  composition  of 
ilexanthin  is  CifBasOu.  It  crystallizes  in  yellow- 
needles,  which  change  color  at*185°  C.  (866*  F.), 
melt  at  198°  C.  (388°  F.),  and  at  214°  C.  (417° 
F. )  boil  with  decomposition,  and  are  not  sublim- 
able.  It  is  insoluble  in  ether,  but  soluble  in  alco- 
hol. In  cold  water  it  is  almost  insoluble;  but 
hot  water  dissolves  it  freely,  and  deposits  it  in 
..Is  on  cooling.  (Chun.  Cb.,  1857,  780,)  The 
In  i  rus  are  about  the  size  of  a  pea,  red  and  bitter, 
and  are  said  to  be  purgative,  emetic,  and  diuretic. 
Ten  or  twelve  of  them  will  usually  act  on  the 
bowels,  and  sometime-  excite  Vomiting.  Their  ex- 
I  juice  has  been  used  in  jaut>- 
ll(.r    o/Kira.    Soland..    or    dsasriSOS    holly,    is    a 

middling-sised  evergreen  tree,  growing  throughout 
the  Atlantic  section  of  the  United  States,  and 
especially    abundant    in    New     Jersey.        It    is    so 

similar    to    the    Kuropean    plant    that    it    has    been 

ana  writers  considered  as  the  mum  specie*. 

The  lieirics.  examined  by  1).  P,  I'ancoast.  were 
found  to  contain  tannin,  pectin,  two  civstalliz- 
ablc    organic    principles,    and    salt-    <l     potassium, 

calcium,    and    magnesium.    One   of    the    erystal- 

liaable  principles  was  inodorous  and  tasteless,  the 
other  inodorous  but  Intensely  bitter.  The  latter 
was  obtained  by  u  treatment  similar  to  that  of 
Labourdais,  above  deserilx'd  :  but.  alter  t  he 
evaporation  of  the  tincture  to  a  sviupy  consist- 
ence the  ]  IS  continued  by  adding  potas- 
sium carbonate  and   afterwards   ether,  anil   a 

ln^  briskly.    The  ethereal  solution,  rising  to  the 

surface   on    repose,    was   separated,   and    allowed    to 

evaporate  spontaneously.     Crystals  of  the  bitter 

principle    were   deposited.      This    is    probably    pure 

Met*.      (.4.  J.  ]'.,  xxviii.  :I14.)      Walter  A.' Smith 

/.   /'.,   1hh7.    Kids  i    obtained  ■   resin  soluble 

in  alcohol  by  the  ether  extraction,  and  in  the 
portion     of     this     soluble     in     water     he     obtained 

evidences  of  ■  glueoeide.     This  species  is  said  to 

M   the   -a me   medicinal    properties  as   /.  ai/ui- 
folium,   L 

His    J'araguensis,    A.    St.-Hil.,    the    /.    Mate'    of 

M.  llilaire,  yields  the  celebrated  Paraguay  i> 
extensively  oonauaaed  as  a  beverage  in  the  interior 

ol    South    America.      It   is   a   small    tree    or   shrub 

growing  wild  along  the  streams  in  Paraguay,  and 

also  cultivated  for  the  sake  of  its  leaves,  which 
are  the  part  used.  These  are  stripped  from  each 
plant  every  two  or  three  years.  The  period  of 
their  collection  extends  from  December  to  August, 
sometimes  beginning  earlier  but  never  continuing 
later.  Companies  are  formed  who  penetrate  far 
into  the  forest  at  a  distance  from  the  settlements, 
and  devote  a  long  time  to  the  collection  and  prep- 
aration of  the  leaves.  These  are  first  dried  by 
exposure  to  heat,  and  are  then  reduced  to  powder 
more  or  less  fine,  which  is  kept  for  several  months 
protected  from  moisture,  and  then  packed  in  sacks 
and  delivered  to  commerce.  (A.  Demersay,  Ann. 
Thtr.,  1868,  72;  see  also  1'harm.  Rec,  May,  1891.) 
They  have  a  balsamic  odor  and  bitter  taste,  and 
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are  usually  at  first  disagreeable  to  the  palate. 
They  have  a  pleasant  and  corroborant  effect  upon 
the  stomach,  but,  when  largely  taken,  cause 
purging  and  vomiting.  They  are  used  in  the 
form  of  infusion,  which  is  prepared  from  the  en- 
tire leaves  as  we  prepare  tea;  or,  under  the  name 
of  cha  mate,  a  fine  powder  is  put  in  a  cup  of  hot 
water  by  the  drinker,  and  after  a  moment's  stir- 
ring, the  fluid  is  sucked  up  by  means  of  a  tube 
expanded  below,  and  pierced  with  fine  holes,  so  as 
to  strain  out  the  powder.  They  contain,  besides 
other  substances,  a  peculiar  tannin  and  the  alka- 
loid caffeine  in  variable  amount.  In  the  analysis 
of  D.  A.  Strauch,  the  leaves  yielded  0.450  of 
theine,  20.880  of  caft'etannic  acid,  2.830  of  gum, 
5.902  of  resin,  chlorophyll,  and  wax,  1.200  of  starch, 
9.361  of  protein  compounds,  22.148  of  cellulose, 
8.640  of  apotheme,  3.896  of  salts,  8.100  of  water, 
with  a  trace  of  volatile  oil,  and  some  sand  and  ex- 
tractive. (A.  J.  P.,  1868,  314.)  Some  fresh  leaves 
of  Ilex  Paraguensis  grown  in  the  Cambridge  Bo- 
tanical Gardens  were  found  by  A.  H.  Allen,  after 
drying  at  100°  C.  (212°  F.),  to  contain:  insoluble 
matter,  57.94  per  cent.;  tannin,  by  lead  acetate 
method,  15.62;  tannin,  by  cupric  acetate  method, 
15.66;  caffeine,  1.13;  total  ash,  6.14;  soluble  ash, 
3.56.  (Com.  Org.  Anal,  2d  ed.,  iii.,  Pabt  II, 
527.)  Some  elaborate  proximate  analyses  of  mate' 
are  also  published  by  Theodore  Peckolt.  (P.  J. 
(3),  xiv.  121.)  The  consumption  of  mate,  or 
yerba,  in  South  America  is  enormous.  Although 
largely  produced  in  the  Argentine  Republic, 
fourteen  thousand  tons  of  the  leaves  were  in  1880 
imported  into  that  country  from  Brazil  and  Para- 
guay, and  six  thousand  tons  into  the  republic  of 
Uruguay.  For  an  interesting  account  of  the 
method  of  preparation,  and  an  elaborate  analysis, 
see  P.  J.,  vol.  xvi.  1017. 

The  Ilex  vomitoria,  Soland.  (/.  Cassine,  Walt., 
not  L. ),  is  a  handsome  evergreen  shrub,  grow- 
ing in  our  Southern  States,  and  especially 
abundant  along  the  southern  coast  of  Florida. 
Analysis  of  its  leaves  by  Venable  (A.  J.  P., 
1885,  390)  gave  7.39  per  cent,  of  tannic  acid  and 
0.27  per  cent,  of  caffeine.  It  is  the  cassena  of  the 
Indians,  who  formerly  employed  a  decoction  made 
from  the  toasted  leaves,  called  black  drink,  both 
as  a  medicine  and  as  a  drink  of  etiquette  at  their 
councils.  It  acts  as  an  emetic.  The  leaves  of  the 
Ilex  Cassine,  L.  (/.  Dahoon,  Walt.),  have  sim- 
ilar properties,  and  are  also  said  to  have  entered 
into  the  composition  of  the  black  drink.  The 
leaves  of  the  /.  vomitoria,  Soland.,  known  as 
Yaupon  by  the  Indians,  yielded  to  H.  M.  Smith 
0.011  per  cent,  of  volatile  oil  and  0.122  per  cent, 
of  caffeine.     (A.  J.  P.,  xliv.  217.) 

Ulicium.  U.  S.  Star-Anise. — "The  fruit  of 
Ulicium  verum  Hooker  filius  (nat.  ord.  Magnoli- 
acem)."  U.  8.  1890.  Of  the  genus  Ulicium,  twelve 
species  are  recognized,  of  which  two  are  found  on 
the  Atlantic  coast  of  Southern  North  America, 
two  in  Hindostan,  and  three  in  China  and  Japan. 
Many  of  the  species  are  possessed  of  aromatic 
properties.  /.  floridanum,  Ell.,  poison  bay,  sweet 
laurel,  a  small  evergreen  tree  or  shrub  with  oblong- 
lanceolate,  acuminate  leaves,  which  grows  west- 
ward from  Florida  along  the  coast  bounding  the 
Gulf  of  Mexico,  has  its  bark,  leaves,  and  probably 
also  seed  vessels  endowed  with  a  spicy  odor  and 
taste,  analogous  to  those  of  anise.  Another  species, 
/.  parvipZorum,  Vent.  (/.  anisatum,  Bartr.,  not 
L. ) ,  a  shrub  found  by  Michaux  in  the  hilly  regions 
of  Georgia  and  Carolina,  has  a  flavor  closely  re- 
sembling that  of  sassafras  root.  A  decoction  of 
the  seeds  is  said  to  produce  violent  gastrointes- 


tinal irritation,  followed  by  motor  and  sensory 
paralysis,  with  convulsions  and  death  if  the  dose 
has  been  sufficient.  E.  Barral  (Revue  Gen.  de 
Clin.,  Oct.  1889)  states  that  he  has  obtained  a 
poisonous  glucoside  from  the  kernel.  H.  C.  C. 
Maisch  (A.  J.  P.,  1885,  280)  obtained  from  the 
leaves  a  crystalline  alkaloid  to  which  the  bitter 
taste  is  due,  tannin,  and  a  resin.  In  the  root 
bark  and  capsules  he  found  volatile  oil  and  a 
crystalline  principle,  melting  at  100°  C,  insoluble 
in  alcohol  and  ether,  but  soluble  in  chloroform, 
and  neutral  to  test  paper.  Ulicium  religiosum, 
Siebold  ( /.  anisatum,  L. ) ,  the  sacred  anise  tree 
of  Japan,  is  a  small  tree,  twenty-five  or  thirty 
feet  high,  bearing  small  yellow  and  white  flowers. 
As  was  pointed  out  by  Piry  in  1878,  and  con- 
firmed by  Bretschneider,  star-anise  is  chiefly 
produced  in  the  extreme  southeast  portion  of 
China,  in  the  provinces  of  Kwang-si  and  Kwang- 
tung,  especially  in  the  mountainous  region  be- 
tween the  Tso-kiang  and  the  Yu-kiang,  and  also  in 
Annam,  and  finds  exit  principally  through  the 
port  of  Pakhoi.  Although  Bentley  and  Trimen 
give  /.  anisatum,  L.,  as  the  botanical  source  of 
star-anise,  yet  the  assertion  of  Bretschneider  that 
the  botanical  source  of  the  plant  is  unknown,  led 
to  seeds  being  sent  from  the  Hong-Kong  Botanical 
Gardens  to  Kew,  and  a  successful  cultivation  re- 
sulted in  the  description  by  Hooker  of  a  new 
species  of  Ulicium,  under  the  name  of  /.  verum. 
(Bot.  Mag.,  t.  7005,  July,  1888.)  The  leading 
features  in  the  plant  appear  to  be  the  sol- 
itary axillary  globular  flowers,  which  do  not  ex- 
pand fully,  the  segments  remaining  convex,  the 
inner  segments  being  red,  and  the  ten  stamens, 
in  which  the  filament  forms  with  the  connective 
an  ovoid  body.  The  peduncles  are  curved  and 
barely  half  an   inch  in  length. 

Star-anise  was  examined  by  C.  E.  Schlegel 
(A.  J.  P.,  1885,  p.  426),  who  found  saponin  in 
the  aqueous  extract;  in  the  alcoholic  extract,  a 
crystalline  principle  of  a  strong  musk-like  odor, 
which  did  not  show  alkaloid  or  glucosidal  reac- 
tions, and  oil  of  star-anise. 

I.  religiosum,  Sieb.,  or  shikimi,  of  India,  is  very 
poisonous,  causing  vomiting  and  epileptiform 
convulsions,  with  dilated  pupil  and  exceedingly 
cyanosed  countenance;  in  it  has  been  found  by 
J.  F.  Eykman  (P.  J.,  xi.  1046)  a  crystalline 
principle,  for  which  the  name  of  shikimine  or 
sikimin  has  been  proposed.  (See  footnote,  page 
1526.) 

Properties. — "  The  fruit  is  pedunculate  and  con- 
sists of  eight  stellately  arranged  carpels,  which 
are  boat-shaped,  about  10  Mm.  long,  rather  woody, 
wrinkled,  straight-beaked,  brown,  dehiscent  on  the 
upper  suture,  internally  reddish-brown,  glossy, 
and  containing  a  single,  flatfish,  oval,  glossy, 
brownish-yellow  seed;  odor  anise-like;  taste  of 
the  carpels  sweet  and  aromatic,  and  of  the  seeds 
oily.  Star-anise  should  not  be  confounded  with 
the  very  similar  but  poisonous  fruit  of  Ulicium 
anisatum  Linn6  (Ulicium  religiosum  Siebold), 
the  carpels  of  which  are  more  woody,  shrivelled, 
and  have  a  thin,  mostly  curved  beak,  a  faint,  clove- 
like odor,  and  an  unpleasant  taste."  f".  8.  1890. 
Star-anise  is  used  principally  as  a  source  of  oil  of 
anise,  which  is  prepared  by  distillation  not  only 
in  Southwestern  China,  but  also  in  enormous 
quantities  in  Annam,  where  it  is  enclosed  in  tinned 
vessels  and  sent  into  commerce  through  China. 

Eykman  (P.  J.,  1885,  p.  985)  has  shown 
that  in  the  essential  oil  of  the  fruit  of  Ulicium 
religiosum.  safrol,  C10Hio02.  is  found,  accom- 
panied by  eugenol,  C10H12O2.     On  the  other  hand, 
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the  chief  constituent  of  the  oil  of  /.  vcrum  is 
anethol,  C10H12O.  The  constituents  of  low 
boiling-point  in  star-anise  oil,  consisting  of  ter- 
penes  essentially,  have  been  reported  upon  by  the 
chemists  of  Schimmel  &  Co.  (Schim.  Rep., 
April,  1893 J.1  They  find  dextro-pincne,  boiling  at 
157°  to  163°  C.  (314.(j°-325.4°  F.),  and  Iwvo- 
phellandrenc,  boiling  at  from  170°  to  175°  C. 
(338°-347°  F. ).  The  medicinal  properties  of 
the  oil  of  star-anise  are  similar  to  those  of  oil 
of  anise.     Sikimin   is  not  used   in  medicine. 2 

Impatiens.  Impatient  bi flora,  Walt.  (/.  fulva. 
Nutt. ),  and  /.  aurea,  Muhl.  (/.  pallida,  Xutt.). 
Touch-me-not.  deuel-ueed.  Balsam-icecd. — These 
two  species  of  Impatiens  (Fam.  Balsaminaceae), 
the  former  of  which  is  better  known  commonly  as 
Spotted  Touch-me-not  and  the  latter  as  Pale 
Touok  me  not,  are  indigenous,  annual,  succulent 
plants,  from  two  (o  four  feet  high,  growing  in 
low,  moist  ground*,  and  flowering  in  July  and 
August.  '1  'hey  may  Ik>  known  by  their  tender, 
juicy,  almost  transparent  stems;  by  their  yellow 
flowers,  which  in  the  latter  species  are  pale  and 
sparingly  punctate,  in  the  former  are  deeper 
colored  and  crowded  with  dark  spots,  and  by  their 

capsules,  which  burst  elastically,  and  curl  up  with 

the  ■lightest  pressure.  They  probably  possess  prop- 
erties similar  to  those  of  /.   Solitanacrc,  1).   Don 

1/.    VoU-me-tangere,  Craats),  of   Europe,  which 

lias  an  acrid  burning  taste,  and,  when  taken  inter 
Dally,  acts  ;is  ,111  emetic,  cathartic,  and  diuretic, 
though  considered  dangerous,  and  therefore  little 
used.  Kuan     of     Philadelphia,     employed     wUk 

great   advantage,   in   piles,  an  ointment    marie  by 
boiling  the  American  plants,  in  their  recent 
in    lard.       The    flowers    may    1m-    used    for    dyeing 
yellow.      The    /.    ltalsamina,    L.,    or    balsam 
touch-me-not.    etc..    of    tin     pendens     resembles    the 
other    species    in    it-   efTects. 

Imperatoria.  fmperaloria  Oetrutkimm,  L  \fa«- 
terwort.  Khizoma  Imperatoriat,  P.  <;.  Imperatoire, 


Fr.  Mcifstcruurz,  Kaisenvur:.  G. — An  umbellifer- 
ous plant,  indigenous  in  Southern  Europe.  The 
root  has  a  strong  odor,  similar  to  that  of  angel- 
ica, and  a  pungent,  biting,  aromatic  taste,  at- 
tended by  a  flow  of  saliva,  and  followed  by  a  glow- 
ing warmth  which  remains  long  in  the  mouth. 
E.  M.  Holmes  (P.  J.,  March  17,  1877)  noticed 
this  root  mixed  with  aconite  in  the  London  mar- 
ket, but  this  probably  arose  from  carelessness,  as 
masterwort  is  worth  twice  as  much  as  aconite.  A 
crystallizable,  tasteless  principle,  called  impcra- 
torin,  was  extracted  from  the  root  by  Waeken- 
roder,  and  Gorup-Besanez  found  in  the  root 
another  principle,  to  which  he  gave  the  name 
of  ostrulhin.  Besides  these  two  crystalline 
compounds,  masterwort  contains  a  volatile  oil, 
composed  of  a  hydrocarbon  and  an  oxygenated 
compound,  probably  the  aldehyde  of  angelic  acid. 
(Wagner,  ./.  /'.  ('.,' lxii.  283.)  Jassoy  [Ap,  Eta., 
v.  l.r>0)  has  since  investigated  the  substance 
ostruthin  and  gives  it  the  formula  Ci8H20<V  "c 
states  that  it  docs  not  contain  a  niethoxyl  group 
but  a  phenol-like  hydroxyl.  By  fusion  with  (iotas 
sium    hydroxide,    it    yields    along    with    a    carbona 

eeous  residue  small  amounts  of  resorcinol  and 
acetic  and  butyric  acids.  By  the  action  of  bromine 
in  chloroform  solution  it  is  changed  in  the  pres- 
ence of  acid  sodiuni  carbonate  into  tnbromo- 
ntrulhin,  (  isli  i9Br3()3.  ( Schmidt,  P/iarm.  ('hem., 
lid.  ii..  .'fte  Auf.,  1610.)  The  root  of  masterwort 
w;is  formerly  considered  alcxipharmic.  stomachic, 
corroborant.  ammeuagOgUe,  diuretic,  and  diapho 
retie,  and  was  used  in  a  wide  circle  of  complaints 
With  so  much  supposed  success  as  to  have  gained 
for  it  the  title  01  dwinum  n  medium.  It  is.  how 
ever,  merely  I  stimulant  aromatic,  which  in  this 
country  is  unknown  as  a  remedy.  Its  leaVM  an 
used  as  a    potherb  and   to  flavor  eh) 

Incassa  Poison.-  Tins  is  an  African  ordeal 
hark,  which  has  been  studied  I>y  Liebreich,  who 
found  in  it  a  very  violent   cardiac  poison. 


'The  following  t«Mc  gives  the  distinctive  character*  which,  tocordlng  to  J   1    Bvkman,  iHstingnlth  the  oil  <>f  lUtctum 
nligtomm  from  allied  oil-  1  /•../.  xi   1 


Ol.  AniM  Vulgw 

Oleum   I'.rliicllll 

til.  Ill j.i i  Lnlstti. 

OL  mien  aellgtod. 

Constituents 

Chi.  !!\  solid  and  liquid 

.small   quantity  of    ter 

Chiefly  solid  aiel    liquid 

Bather  much  of  ■  ter- 

anethol.                           pens   boiling  hi  iw       snothoL 

pelie     boiling     »' 

and    liauld    and 

to  !7<;r'  C.  ;  liquid  an- 

solid  anethol. 

« i i»'.i  boiling  st  284» 
to  2S 

Melting  Point 

1 1°  C. 

—2°  b 

Ibout  0 

Not  soii<i  when  cooled 

to  at 

Bpectflc  Gravity      ... 
Molecular  Rotation 

A  Unit  0.903. 

■LM  to  0.99*. 

1.006. 

0°  to  +  0.5°. 

to  +19.6°. 

V   to  -   0.4°. 

Alcoholic  Hvdrochloric 

Colorless,       afterwards  j  Colorless. 

•  olorleas. 

Colorless,  afterwards 

Acid. 

reddish,     then     pale 
red. 
Colorless,        afterwards    Colorless,    then    beautf 

blue. 

Chloral  Reagent  .... 

Colorless,    tin  n     bcauli 

Colorless,  afterwards 

yellow  and  brownish.         fill  n-d.                                   fill  rrd. 

dirty  brown  yellow. 

Ammoniacal     Silver 

In'  M    hours   no   rcdue      Like  ol.  miisi  vulgaris.        Like  ol.  anisl  vulgaris. 

Reduction     in     a    few 

Solution. 

tion. 

hours. 

Hager's  Reaction     .  .  . 

In  alcohol,  a  portion  of     Mixture     of     oil,     sul- 

Like  ol.  anisi  vulgaris. 

Mixture  is  nearly  clear; 

the    sulphuric     acid1     phurlc  acid,  and  alco- 

separation    of   a    little 

and    oil    mixtion 

hol  is  perfectly  clear. 

reddish- white  deposit . 

mains  undissolved  a^ 

a  thick  maas adhering 

to    the    sides    of    the 

tube. 

10  drops  of  oil.  with  60 

Colorless;  after  4  hours 

Colorless;  after  1  hours 

Colorless;      qu'ickly 

drops    of    ether    and 

the    mixture    nearly 
colorless ;  deposit  yel- 

liquid    and     deposit 
yellow. 

bluish  ;    after  4  hour's 

about  0.15  gramme  of 

liquid      pale     yellow, 

sodium. 

lowish  white. 

deposit  yellow. 

1  Sikimin  is  violently  poisonous,  belonging  to  the  group  of  convulsants  of  which  picrotoxin  is  the  type.  Plugge  and 
Schutte  associate  in  this  group—  Dioncorine.  the  alkaloid  of  Dio»cur-a  hirxuta ;  ciciUoxin,  from  Cicuta  viro»a,L.;  coriamt/rtin, 
a  glucoside  of  Coriaria  myrtlfolia,  L.;  digitalirMn  and  toxirMn,  prepared  by  Schmiedeberg  from  digilalin  and  digi toxin  ; 
phytolaccatoxinc,  the  alkaloid  of  Phytolacca  acino*a;  sikimin;  atnanthoioxinc.  the  alkaloid  obtained  from  the  (EnanUie 
(Tocata,  L.,  by  Pohl ;  isonitroso-anilacttone,  an  artificial  substance  prepared  by  Holleman.  (See  Archiv.  Internal,  d.  Pharmaeodyn., 
iv.  1897.) 
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Indelible  Ink. — This  is  prepared  by  dissolving 
two  drachms  of  silver  nitrate  and  a  drachm  of 
gum  arabic  in  a  fluidounce  of  distilled  water,  col- 
ored with  a  little  Indian  ink.  It  is  used  for 
writing  with  a  pen  on  linen  and  muslin.  The 
place  to  be  marked  is  prepared  by  being  moistened 
with  a  solution  of  two  ounces  of  crystallized  so- 
dium carbonate  and  two  drachms  of  gum  arabic 
in  four  fluidounces  of  water,  and  then  dried.  This 
alkaline  solution,  called  mordant,  decomposes  the 
nitrate,  and  protects  the  cloth  from  the  action  of 
the  free  nitric  acid.  At  the  end  of  twenty-four 
hours  the  spot  is  to  be  washed. 

Redwood  of  London,  proposes  the  following 
indelible  ink,  not  requiring  the  use  of  a  mor- 
dant. Dissolve  an  ounce  of  silver  nitrate  and  an 
ounce  and  a  half  of  crystallized  sodium  carbonate, 
separately,  in  distilled  water,  and  mix  the  solu- 
tions. Wash  the  precipitated  silver  carbonate, 
and,  having  introduced  it,  still  moist,  into  a 
Wedgwood  mortar,  rub  it  with  160  grains  of 
tartaric  acid,  until  effervescence  ceases.  Then 
add  strong  solution  of  ammonia,  just  sufficient  to 
dissolve  the  silver  tartrate  formed  (about  two 
fluidounces).  Lastly,  having  mixed  in  half  a 
fluidounce  of  archil,  half  an  ounce  of  white  sugar, 
and  an  ounce  and  a  half  of  powdered  gum  arabic, 
add  sufficient  distilled  water  to  make  the  whole 
measure  six  fluidounces.  Soubeiran  has  given 
the  following  formula  for  indelible  ink,  which  he 
considers  simpler  than  Redwood's.  Dissolve  8 
parts  of  crystallized  silver  nitrate,  3  of  copper  ni- 
trate, and  4  of  sodium  carbonate,  in  100  of  am- 
monia water,  and  add  to  the  solution  a  little  gum. 
The  marks  produced  by  silver  nitrate  on  linen  or 
muslin  may  be  completely  removed  by  moistening 
them  with  a  solution  of  corrosive  sublimate  or  of 
potassium  cyanide  in  distilled  water,  and  after- 
wards washing  them.  A  better  way  is  to  moisten 
with  tincture  of  iodine,  rinse  and  treat  with  a 
solution  of  sodium  thiosulphate.  Repeat  if  nec- 
essary.    The  chemicals  used  are  not  poisonous. 

Jules  Guiller  has  devised  the  three  following 
formulas  for  marking  inks  for  linen.  1.  Silver  ni- 
trate 11  parts;  distilled  water  85;  powdered  gum 
arabic  20;  sodium  carbonate  22;  solution  of  am- 
monia 20.  Dissolve  the  sodium  carbonate  in  the 
water,  rubbing  the  solution  with  the  gum,  and 
the  silver  nitrate  in  the  ammonia.  Mix  the  solu- 
tions, and  gradually  heat  the  mixture  in  a  flask 
until  it  boils.  This  ink  flows  readily  from  a  pen. 

2.  Silver  nitrate  5  parts;  distilled  water  12; 
powdered  gum  arabic  5;  sodium  carbonate  7;  so- 
lution of  ammonia  10.  The  ingredients  are  treated 
as  in  the  preceding  formula,  with  the  exception 
that  the  mixed  solution  is  heated  until  it  be- 
comes of  a  very  dark  color,  and  is  reduced  about 
one-twentieth  in  volume  by  evaporation.  This 
ink  is  suitable  for  marking  on  linen  with  stamps. 

3.  Silver  nitrate  17  parts;  distilled  water  85; 
powdered  gum  arabic  20;  sodium  carbonate  22; 
solution  of  ammonia  42;  copper  sulphate  33.  Dis- 
solve the  silver  nitrate  in  the.  ammonia,  the  so- 
dium carbonate  in  25  parts  of  the  water,  and  the 
gum  in  the  remaining  (50.  Then  mix  with  the 
soda  solution,  first  the  gum  solution,  and  after- 
wards the  silver  solution.  Lastly,  add  the  copper 
sulphate.  This  ink  has  a  blue  instead  of  the  dark 
brown  color  of  the  others.  (See  A.  J.  P.,  1853, 
33.) 

Boettger  gives  the  following  formula:  3.65  Gm. 
of  aniline  black  are  rubbed  down  in  a  porce- 
lain mortar  with  60  drops  of  concentrated  hydro- 
chloric acid,  and  22  Gm.  of  alcohol.    This  solution 


is  mixed  with  a  hot  solution  of  1.82  Gm.  of  gum 
arabic  in  85  Gm.  of  hot  water.  This  ink  does  not 
attack  steel  pens,  and  is  not  acted  upon  either 
by  strong  mineral  acids  or  by  alkalies.  If  the 
aniline  black  solution  be  diluted  with  shellac  solu- 
tion (21  Gm.  in  85  of  alcohol),  an  aniline  black 
lake  will  be  obtained,  which  is  suited  for  coloring 
wood  and  leather. 

Herberger  recommends  the  following  indelible 
ink  for  other  purposes  than  marking  linen.  Dis- 
solve wheat  gluten?  carefully  freed  from  starch,  in 
a  little  weak  acetic  acid,  and  dilute  the  solution 
with  rain  water,  so  as  to  have  about  the  strength 
of  wine  vinegar.  For  every  four  ounces  of  the 
solution  add  ten  grains  of  the  best  lamp  black, 
two  grains  of  indigo,  and  a  little  oil  of  cloves. 
This  ink  has  a  beautiful  black  color,  and  cannot 
be  removed  by  chlorine  or  dilute  acids. 

Eisner  states  that  an  indelible  red  ink  can  be 
prepared  as  follows.  Equal  parts  by  weight  of 
copperas  and  cinnabar,  both  in  fine  powder  and 
sifted,  are  rubbed  up  with  linseed  oil  with  a  mul- 
ler,  and  finally  squeezed  through  a  cloth.  The 
thick  paste  can  be  employed  for  writing  or  stamp- 
ing woollen  or  cotton  goods. 

Indian  Podophyllum  Rhizome.  Podophylli 
Indici  Rhizoma,  Br.  Add. — The  dried  rhizome  and 
roots  of  Podophyllum  Emodi,  Wallach.  The  con- 
torted rhizome  of  Podophyllum  Emodi  is  from 
a  quarter  to  a  third  of  an  inch  (six  to  eight 
millimeters)  in  thickness,  crowded  above  with 
tuberosities,  marked  by  depressed  oval  or  circular 
scars,  and  giving  off  numerous  simple  rootlets 
from  the  whole  of  the  under  surface.  The  ter- 
minal bud  is  enclosed  in  whitish  papery  sheaths. 
The  color  is  earthy-brown.  The  fracture  is  white, 
short,  and  mealy,  or  yellow  and  horny,  exhibiting 
a  circular  arrangement  of  yellow  vascular  bundles, 
and  bounded  on  the  outside  by  a  thin  brown  cor- 
tical layer.  The  rhizome  of  the  Indian  podophyl- 
lum has  become  a  commercial  article  and  appears 
to  have  been  largely  used  in  the  making  of 
podophyllin.  The  question  as  to  the  relative  yield 
of  the  Indian  and  American  plants  is  a  matter 
of  great  importance  to  the  manufacturer.  Some 
years  since  Dymock  and  Hooper  obtained  12  per 
cent,  of  resin  from  P.  Emodi:  Umney,  working 
with  very  large  quantities  (P.  ./.,  Sept.  1902), 
got  out  11.4  per  cent.;  recently  John  Barclay  (/'. 
J.,  Ixx.)  was  not  able  to  obtain  a  greater  yield 
than  6.60  per  cent.  Umney,  commenting  on 
this,  believes  that  of  lafe  years  the  Indian  plant 
gives  a  much  smaller  product  than  formerly,  prob- 
ably on  account  of  the  time  of  year  in  which  it 
is  now  dug.  In  regard  to  the  therapeutic  inter- 
changeability  of  the  two  resins  it  has  been 
demonstrated  by  the  researches  of  Dunstan  and 
Henry  and  J.  C.  Umney  that  the  active  sub- 
stances in  true  podophyllin  are  all  present  in 
the  Indian  resin,  but  it  is  not  assured  that  the 
proportion  of  these  active  principles  is  the  same 
in  (he  two  resins.  At  one  time  it  was  claimed 
that  the  resin  from  the  Indian  species  was  more 
active  than  that  obtained  from  the  American 
plant,  bu<  fhis  appears  not  to  be  correct.  In  the 
present  state  of  our  knowledge,  the  manufacturer 
is  certainly  not  justified  in  putting  upon  the 
market  a  resin  made  from  the  Indian  plant  un- 
less it  is  plainly  marked  as  the  Indian  podo- 
phyllin. Distinguishing  between  the  two  resins 
has  become  a  question  of  importance.  The  pres- 
ence of  a  yellowish-green  color  does  not,  as  has 
been  affirmed,  prove  that  a  podophyllin  is  im- 
pure or  of  Indian  origin.     The  test  of  solubility 
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is  also  uncertain.  The  Indian  podophyllin,  prop- 
erly prepared,  is  freely  soluble  in  alcohol.  It 
is  commonly  stated  that  the  true  podophyllin  will 
dissolve  in  ammonia  ( 1  to  100 ) .  The  Indian 
species  is  seemingly  much  less  soluble  in  am- 
monia than  this,  but  a  properly  prepared  official 
resin  does  not  always  come  up  to  this  standard. 
E.  J.  Millard  (P.  J.,  lx.)  states  that  the  Indian 
resin  strikes  with  strong  sulphuric  acid  an 
orange  to  red  color,  the  official  resin  yellow  colora- 
tion, tending  to  brown,  but  especially  commends 
the  following  test: 

To  six  grains  (0.4  Gm.)  of  the  rosin  in  a  test 
tube  add  one  fluidrachm  (3.7.5  Cc. )  of  diluted  alco- 
hol sp.  gr.  0.920,  and  eight  or  ten  drops  (0.4-0.6 
Cc. )  of  solution  potash,  B.  P.;  shake  gently  by  ro- 
tating the  test  tube.  In  case  of  the  Indian  resin. 
the  mixture  becomes  in  a  few  soeonds  a  semi-solid 
gelatinous  mass,  so  that  the  test  tube  can  be 
safely  inverted,  if  this  does  not  occur  quickly. 
the  mixture  should  be  heated  until  it  just  begins 
to  boil,  and  when  cold  it  will  be  found  to  have 
gelatinized.  The  official  resin  similarly  treated 
gives  ■  dark  fluid  that  shows  no  signs  of  gelati- 
nizing even  after  standing  for  days.     The  Br.  Add. 

recognizee  the  Indian  podophyllum  recta  (Podo- 
phylli  Indioi  Bering,  Br.  And.)  and  directs  it 
to   be    made   by    a    process    parallel    to    thai    given 

in   the   British   Pharmacographia   for  the  Ameri 
can   resin.     Dose,  one-fourth    to  one  grain    (0.016 
to   0.065    Oc) ;    also    a    tincture    (Tinctura   J'ndo- 
phi/lli  Indici.   Br.  Add.)  :  dots,  ti\,.  to  fifteen  min- 
ims   (0.3  to  (I. it  (C.  ). 

Indian  Red. — A  purplish  red  pigment,  brought 
from  the  island  of  Ormus  in  the  Persian  Qulf.  It 
is    rnl   oclirr,  and    owes    its   color   to  ftrric  aside. 

Indian  Valerian  Rhizome.      I  alerittnm  Indiom 

Rhizoiiin.     Hi.  Add. — The  dried   rhizome  of    I  alcri- 

aua     Walliokii,    DC.    i-    officially    rinse  ribnd    an 

"crooked,  about  two  inches  (five  centimetres)  long 
and  from  a  quarter  to  half  an  inch  (six  to  twelve 
millimetres)    in    diameter,    of   a    full    brown    color. 

marked  with  transverse  ridges, and  thickly  studded 
with  circular  prominent  tubercles, to  a  few  of  which 

thick  rootlets  still   remain  attached.    The  crown   is 

marked  by  a  number  of  bracts;    the  lower  end  is 

blunt.  The  rhi/ome  is  very  hard  and  tOUgh;  the 
fractured  surface  is  greenish  brown  in  coloi 
cording  to  the  analysis  made  by  .1.  I.indenherg 
(Ph.  Z.  B.,  1886),  Indian  valerian  root  is  prac- 
tically identical  in  its  composition  with  the  Euro- 
pean drug,  containing,  however,  a  little  more 
volatile  oil.  In  India  this  valerian  seems  to  he 
chiefly  used  as  a  perfume,  but  there  is  no  doubt, 
but  that  it  is  identical  in  its  medicinal  properties 
with  the  older  valerian.  The  Br.  Add.  recognizes 
an  ammoniated  tincture  (Tinctura  I  nlcriantr  In- 
dices A  in  iiioniutd.  Br.  Add.  I.  dOM  from  one-half 
to  one  fluidrachm   (1.8  to  3.75  Cc). 

Indian  Yellow. — This  is  a  pigment  manufac- 
tured from  a  yellow  substance  from  India,  called 
purree.  Purree  occurs  in  commerce  in  balls,  from 
three  to  four  ounces  in  weight,  which  are  dark 
brown  externally  and  deep  orange  within.  It  has 
a  peculiar  odor,  closely  resembling  that  of  castor. 
This  circumstance  gave  rise  to  the  belief  that  it 
was  of  animal  origin,  but  Stenhouse  found  it  to 
consist  of  magnesia,  united  with  a  peculiar  acid, 
which  he  names  purreic  (euxanthic  acid  of  Erd- 
mann),  and  which  forms  nearly  one-half  of  the 
crude  substance.  Purreic  acid  is  in  small  crystals 
of  a  light  yellow  color,  dissolving  sparingly  in 
cold  water,  quite  readily  in  boiling  water,"  and 
abundantly  in  hot  alcohol  and  ether.     It  has  at 


first  a  sweetish  "and  then  a  slightly  bitter  taste, 
and  possesses,  in  appearance,  considerable  resem- 
blance to  berberine.  When  acted  upon  by  boiling 
nitric  acid,  it  is  finally  converted  into  trinitro 
resorcinol,  CeH  ( NOs )  3  ( OH )  3.  Heated  with  diluted 
sulphuric  acid  (3  per  cent.)  to  140°  C.  (284°  F.), 
it  decomposes  into  euxanthon  and  glycuronic  anhy- 
dride.    The  euxanthon   is   recognized   as   dioxydi- 

phenylene-ketone  oxide,  CO<p6Ss  J  OH I  >0,    and 

has  been  made  synthetically.  Purreic  or  euxan- 
thic acid  is  monobasic,  and  has  the  formula  Ci» 
HieOio  +  3HaO.  Stenhouse  concludes  that  purree 
is  probably  the  juice  of  some  plant,  saturated 
with  magnesia,  and  boiled  down  to  a  solid  con- 
sistence. 

Indigo.  Indicum.  Pigmentum  Jndicum.  In- 
digo, ir.,  G This  well-known  and  highly  impor- 
tant dye-stuff  is  obtained  from  various  species  of 
Indigofera  (Fam.  Leguminosse),  especially  /.  tinc- 
toria,  L.,  and  /.  Anil,  L.,  and  is  afforded  also  by 
other  plants,  such  as  Wrightia,  tinctoria,  R.  Br. 
(Fam.  Apocynacea>),  Polygonum  tinctorium,  Ait. 
(Fam.  Polygonacese),  Tephrosia  tinctoria,  Pers., 
(ialega  tinctoria,  L.,  and  Tephrosia  Apollinea, 
Link.  (Fam.  Leguminosse),  etc.  For  an  in- 
teresting SOOOSmt  of  the  manufacture  in  Man- 
churia of  indigo  from  Polygonum  chinense  see  Am. 
Drug.,  Aug.  1888.  It  does  not  exist  ready  formed, 
but  is  generated,  during  fermentation,  from  another 
principle  existing  in  the  plant.  This  principle 
appears  to  have  been  isolated  from  Isatis  tinc- 
toria. L.  (Fam.  (ruciferae),  by  Ed.  Schunck, 
who  has  named  it  indican.  Through  the  agency 
of  the  mineral  acids,  it  is  resolved  into  indigo  and 
■Ugar,  and  perhaps  the  same  result  may  take 
place  in  fermentation.  Indican  is  yellow,  amor- 
phous, of  a  nauseous  bitter  taste,  with  an  acid 
reaction,  and  readily  soluble  in  water,  alcohol, 
and  ether.  In  the  process  of  preparing  indigo, 
the    plant    is    macerated    in    water;     fermentation 

takes  plans;  the  liquor  becomes  of  a  greenish 
(<dor.  and  in  due  time  is  decanted;  the  coloring 
principle  dissolved  hy  the  water  absorbs  oxygen 
from  the  air,  and  assumes  a  blue  color,  becoming 
at  the  same  time  insoluhle;  a  gradual  precipita- 
tion takes  place,  favored  by  the  addition  of  lime 
water  or  an  alkaline  solution,  and  finally  the 
precipitated  matter,  having  been  washed  upon 
linen  filters,  is  dried,  shaped  usually  into  cubical 
masses,  and  sent  into  market.  It  is  of  an  in- 
tensely  blue  color,  but  assumes  a  coppery  or 
bronze  hue  when  rubbed  by  a  smooth  hard  body, 
as  the  nail.  Heated  to  287.7°  0.  (550°  F.),  it 
emits  a  reddish-violet  vapor,  which  condenses  in 
minute  crystals.  It  is  insoluble  in  water  or  alco- 
hol, but  is  readily  dissolved  by  concentrated  or 
fuming  sulphuric  acid,  because  of  the  formation  of 
nmnoHulphindigotic  and  disulphindigotic  acids,  of 
which  the  first  is  difficultly  soluble  in  water  and 
the  second  easily  soluble.  The  sodium  salt  of  this 
latter  constitutes  the  indigo-carmine  of  commerce. 
Indigo  is  soluble  in  chloroform,  aniline,  oil  of 
turpentine,  paraffin,  phenol,  and  benzene.  By  de- 
oxidizing agents  it  is  deprived  of  its  blue  color, 
which  it  recovers  by  exposure  to  the  air,  in  conse- 
quence of  the  absorption  of  oxygen.  Such  is  the 
case  with  the  acid  sulphites,  and  in  a  less  degree 
with  sulphurous  acid.  Certain  volatile  oils  are 
said  to  have  the  same  effect  when  boiled  with 
tincture  of  indigo,  as  the  oils  of  turpentine,  pep- 
permint, lavender,  juniper,  savine,  or  sage.  (J. 
P.  C,  1859,  399.)  Its  reduction  and  decolorization 
by  glucose  is  the  basis  of  one  of  the  most  delicate 
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tests  we  have  for  diabetic  sugar  in  urine.  Chlorine 
also  destroys  the  blue  color.  For  modes  of  testing 
the  value  of  any  specimen  of  indigo,  see  Sadtler's 
Industrial  Organic  Chemistry,  443.  The  most  im- 
portant of  the  methods  for  the  determination  of  the 
indigo  blue  may  be  summarized  under  three  heads, 
— viz.,  oxidation  methods,  reduction  methods,  and 
sublimation  of  the  pure  indigo  blue  from  the  com- 
mercial product.  A  table  of  analyses  of  com- 
mercial samples  with  results  according  to  the 
several  methods  above  referred  to  will  be  found 
in  Allen,  Com.  Org.  Anal.,  2d  ed.,  iii.  311. 

The  artificial  production  of  indigo  has  been  the 
subject  of  much  investigation  and  effort  in  recent 
years.  The  problem  was  successfully  solved  by  A. 
von  Baeyer  of  Munich,  who  proposed  several 
methods  capable  of  commercial  utilization. 

One  method  is  to  start  with  cinnamic  acid, 
CoHsOa,  made  artificially  from  benzaldehyde, 
which  is  changed  into  ortho-nitro-cinnamic  acid, 
C9H7NO4,  and  this  by  the  intervention  of  the 
di-bromine  derivative  into  ortho-nitro-phenylpro- 
piolic  acid,  C9H5NO4,  and  this  by  the  action  of 
alkalies  in  the  presence  of  reducing  agents,  like 
grape  sugar  or  xanthogenates,  is  converted  di- 
rectly into  indigo  blue  (C8H5NO)2. 

A  second  method  was  by  the  action  of  dilute 
alkalies  upon  a  solution  of  o-nitro-benzaldehyde 
in  acetone  according  to  the  reaction 

2C6H4  ( N02 )  CHO  +  2C3H60  = 

Ci6H10N2O2  +  2C2H402  +  2H20 
A  method  of  Heumann,  also  successfully  carried 
out  on  a  large  scale,  is  to  treat  phenylglycin, 
C6H6.NH.CH2.COOH,  with  alkalies,  and  then 
oxidize  the  resulting  alkaline  solution,  when  indi- 
gotine  is  formed.  These  methods  were  all  too  ex- 
pensive, but  it  has  finally  been  made  commercially, 
and  on  a  scale  which  is  fast  displacing  natural 
indigo,  by  the  following  method: 

Anthranilic  acid,  CeH4  ( NH2 )  COOH,  which  can 
be  prepared  cheaply  from  naphthalene,  combines 
with   monochloracetic  acid  to   form  phenyl-glyco- 

collcarboxylic  acid,  CeHf^pf. Ay,  2  ,  and  this 

on  fusion  with  caustic  soda  yields  indoxyl,  CeH4 

NH 
<p,Qxr\>CH,  which,  in  alkaline  solution,  is  con- 
verted by  atmospheric  oxidation  into  indigo. 

Synthetically  prepared  indigotine  is  now  pro- 
duced at  a  price  much  cheaper  than  refined  indigo. 
It  has  several  advantages,  as  purity,  fineness  of 
division,  and  ease  with  which  it  is  tested. 

In  former  years  the  importation  of  indigo  from 
India  into  the  United  States  averaged  about 
2,000,000  pounds,  representing  over  50  per  cent, 
of  the  imported  dye  colors,  the  ports  of  entry  being 
New  York  and  Boston.  During  the  year  1902  the 
importation  of  the  natural  indigo  from  India 
amounted  to  239,580  pounds  during  the  first  six 
months,  and  ceased  entirely  after  the  month  of 
June.  It  is  stated  that  the  artificial  indigotine 
can  be  sold  at  about  one-fourth  the  price  of  the 
vegetable  dye. 

Schunck  first  showed  that  all  urines,  whether 
pathological  or  not,  contain  an  indigo-producing 
body  in  minute  quantities.  This  body  is  com- 
monly spoken  of  as  indican  in  medical  books.  Its 
true  chemical  nature  was  first  ascertained  by 
Baumann,  who  showed  that  it  was  not  a  gluco- 
side,  like  the  indican  of  plants,  but  the  potassium 
salt  of  a  peculiar  acid,  indoxylsulphonio  acid. 

Indigo  was  at  one  time  considerably  used  in 
medicine,  but  at  present  is  very  rarely  if  ever  em- 
ployed.   It  is  said  to  produce,  when  taken  in  suffi- 


cient quantity,  nausea,  vomiting,  purging  with 
bluish,  dark  stools,  a  dark  violet  or  dark  green 
color  of  the  urine,  and  sometimes  to  cause  a  men- 
strual flux.  It  has  been  especially  used  in  epi- 
lepsy, infantile  convulsions,  chorea,  hysteria,  and 
amenorrhea.  Dose,  from  twenty  grains  to  an 
ounce  (1.3-31  Gm.)  three  times  a  day.  For 
further  details,  see  16th  ed.  U.  8.  D. 

Inks,  Colored. — The  following  recipes  are 
stated  by  the  Boston  J.  Chem.  to  be  preferable  to 
the  solutions  of  aniline  dyes  which  are  now  so 
extensively  used  as  colored  inks. 

Oreen. — Two  parts  copper  acetate,  one  part  po- 
tassium carbonate,  and  eight  parts  water.  Boil 
until  half  is  evaporated,  and  filter. 

Blue. — Three  parts  Prussian  blue,  one  part  ox- 
alic acid,  and  thirty  parts  water.  When  dis- 
solved, add  one  part  gum  arabic. 

Yellow. — One  part  fine  orpiment,  well  rubbed 
up,  with  four  parts  thick  gum  water. 

Red. — With  the  aid  of  a  gentle  heat  dissolve 
four  grains  of  carmine  in  one  ounce  of  ammonia 
water,  and  add  six  grains  of  gum  arabic. 

Gold. — Rub  gold  leaf,  such  as  is  used  by  book 
binders,  with  honey  till  it  forms  a  uniform  mix- 
ture. When  the  honey  has  been  washed  out  with 
water,  the  gold  powder  will  settle  at  the  bottom, 
and  must  be  mixed  with  gum  water  in  sufficient 
quantity. 

Silver. — Silver  leaf  treated  in  precisely  the 
same  manner  gives  a  silver  ink.  Both  these  inks 
may,  when  dry,  be  polished  with  ivory. 

Black. — Three  ounces  crushed  nut-gall,  two 
ounces  crystallized  ferrous  sulphate,  two  ounce* 
gum  arabic,  and  twenty- four  ounces  water. 

White. — Fine  French  zinc  white,  rubbed  up 
with  gum  water  to  a  proper  consistency. 

Insect  Powder.  Camomille  de  Perse,  Fr.  Per- 
sische  Bertramblumen,  G. — There  are  three  dis- 
tinct commercial  varieties  of  insect  powder,  the 
Caucasian,  or  Persian,  the  Dalmatian,  and  the 
Montenegrin.  Persian  or  Caucasian  Insect  Pow- 
der, or  Guirila,  consists  of  the  flowers  of  Chrysan- 
themum coccineum,  Willd.,  including  C.  carneum, 
Weber  (Pyrethrum  carneum,  Bieb),  and  C.  roseum, 
Weber  (P.  roseum,  Bieb),  also  V.  Marschalli, 
Aschers,  growing  upon  the  Caucasian  mountains, 
Armenia  and  Northern  Persia,  at  an  elevation 
of  about  a  mile.  Dalmatian  Insect  Powde,- 
is  the  product  of  Chrysanthemum  cineraricefo- 
lium  (Trev.),  Bocc.  (Pyrethrum  cineraricefolium, 
Trev.),  and  it  is  more  powerful  than  the  Cau- 
casian powder.  Montenegrin  Insect  Powder  is  the 
product  of  the  same  species,  growing  wild  in 
Montenegro.  It  is  a  very  superior  variety.  Both 
it  and  the  Dalmatian  powder  come  into 
commerce  chiefly  through  Trieste.  There  are 
recognized  three  grades  of  the  Dalmatian  insect 
powder,  in  accordance  with  the  condition  of  the 
flowers.  The  finest  is  that  with  closed  leaves,  the 
second  with  half  closed,  and  the  poorest  variety 
with  open  leaves.  In  the  Montenegrin  powder 
the  flowers  are  always  closed  or  half  closed.  For 
details  as  to  the  special  anatomical  character  of 
these  powders,  see  P.  J.,  lxvii.  474:  also  J.  P.  0., 
1902,  xv.  409. 

C.  cineraricpfolium  is  now  being  cultivated  on 
a  large  scale  in  California,  and  as  more  care  is 
given  to  the  preservation  during  drying  of  the 
color  and  of  the  volatile  oil  than  in  Dalmatia,  the 
California  product  is  said  to  be  superior  to  the 
foreign  drug.  (C  D.,  August,  1889;  see  also  for 
method  of  cultivation  Reports  of  the  Fourth  U. 
S.  Entomological  Commission.  1885.) 
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The  insect  powder  of  commerce  varies  in  color 
from  yellow,  yellowish-brown,  or  brownish-yellow 
to  yellowish-green,  the  finer  qualities  verging 
towards  brown  and  the  poorer  towards  green. 
Brilliant  yellow  powder  should  be  viewed  with  sus- 
picion. On  microscopical  examination  of  an  insect 
powder,  it  will  be  found  to  consist  of  fragments  of 
involucral  scales  composed  of  sclerenchyma,  per- 
haps bits  of  stems  composed  of  collenchymatous 
cells,  pollen  grains,  fragments  of  the  corolla  and 
of  its  epidermis  and  papilla.  The  absence  or  scarc- 
ity of  pollen  in  the  powder  shows  the  absence  or 
scarcity  of  the  flowers  in  the  drug,  while  the 
proportion  of  collenchymatous  tissue  indicates  the 
proportion  of  stems.  As  the  activity  of  the  in- 
sect powder  resides  in  the  flower,  specimens  con- 
taining little  of  the  flowers  or  much  of  the  stems 
should  be  rejected.  The  powder  yielded  by  the 
Dalmatian  plant  can  usually  be  distinguished 
from  Persian  insect  powder  by  the  following  char- 
acters. The  outer  surface  and  edgCS  of  the  scales 
of  the  Dalmatian  Qowen  contain  numerous  hairs, 
consisting    of    a     long    cell    with    attenuated    ends 

planed  horizontally  upon  a  one-  to  three-celled 
stalk.     The   Persian    newers  are  almost   entirely 

glabrous,  a  white  hoariness  being  found  only  at 

and  near  the  base  of  1  he  scales,  and  very  few  hairs 
near  the  apex;  the  hairs  are  of  the  same  struc- 
ture as  the  preceding,  only  tin-  terminal  cell  being 
much  longer.  Bclerenchymatous  cells  are  much 
more  numerous  in  the  Persian  than  in  the  Dal- 
matian. The  so-called  Hungarian  or  Bnsafaa 
daisy,  probably  a  species  of  the  subgenus  /.'  S> 
<-(i  nt  h< inn  in,  has  been  quits  Largely  used  as  an 
adulterant.      The    importance    of    the    adulteration 

it  increased  by  the  fact  that  t lie  Hungarian  daisy 
appears  bo  be  entirely  free  from  insecticide!  prop- 
erties. The  Hungarian  daisy  is  distinguished 
from  the  i me  Pyrethrum  by  the  orange-yellow 
disk  fiords,  by  the  depression  of  tat  Involucre, 
by  its  prominent  dark  receptacle,  and  by  the  ab- 
sence <>!  pubescence  and  pappus.  The  odor  is  less 
pungent  than  that  of  the  line  insect  (lower,  being 
more  like  that  of  mat  i  icaria.  The  difference  in 
odor    is    more    pronounced    on    infusing    in    Warm 

water.     The    Hungarian   daisy   yields   a    powdec 

somewhat  darker  in  color  than  true  insect  pow- 
der. Microscopically,  the  Hungarian  or  Busman 
daisy  differs  only  in  the  absence  from  the  invo- 
lucre and  stems  of  the  peculiar  hails  seen  on  the 
scales  of  the   true   insect    powder,  and   the   presence 

in  their  place  of  certain  hairs,  consisting  of  from 
four  to  ten  cells,  and  terminating  with  a  much 
elongated,  thin-walled,  or  inflated  cell.  There 
seems   to   be   no   recognizable   difference   between 

the  pollen  of  the  two  plants  which  yield  insect 
powder  and  of  the  Hungarian  daisy.  'flic 
presence  of  quassia,  fustic,  turmeric,  and  other 
adulterants  may  be  made  out  by  the  aid  of  the 
microscope,  and  chrome  yellow  (salt  of  lead  i  chem- 
ically, but  the  powder  of  Hungarian  daisy  cannot 
be  detected  microscopically.  According  to  George 
R.  Durrant,  however,  the  Hungarian  powder 
yields  10  per  cent,  of  ash,  whereas  true  insect 
powder  yields  but  C.5  per  cent.  F.  Dietze.  after 
careful  study,  found  that  the  best  method  of  valu- 
ation of  insect  powder  is  based  on  the  amount, 
appearance  and  odor  of  the  extract  obtainable  by 
the  use  of  petroleum  spirits  boiling  under  5 5°  C. 
With  such  menstruum  true  insect  powder  affords 
a  bright  yellow  percolate  possessing  the  odor  pe- 
culiar to  the  drug.      (P.  J.,  lxiv.  81.) 

Insect  powder  does   not   appear  to   be   actively 
poisonous  to  man,  though  it  is  said  to  cause  some 


confusion  of  head  in  those  who  sleep  in  close 
apartments  where  much  of  it  is  used.  Upon  the. 
insects,  however,  which  are  apt  to  infest  the  per- 
son of  man  and  animals,  as  well  as  bedding  and 
sleeping  apartments,  it  acts  very  destructively, 
first  stupefying  and  then  killing  them.  It  is 
scattered  over  the  person,  upon  the  beds,  about 
apartments,  etc.,  and  is  even  employed  as  a  dress- 
ing for  ulcers  and  wounds  to  prevent  the  forma- 
tion of  maggots.  It  also  answers  for  preserwng 
dried  insects  and  plants  in  cabinet  collections. 
The  powder,  exhausted  by  alcohol,  is  harmless  to 
insects;  its  activity  is  therefore  dependent  upon 
some  principle  whose  nature  has  not  been  posi- 
tively determined.  Trapp,  and  also  Ivanel  de 
Bellestne,  assert  that  it  is  an  alkaloid,  while 
Bother  denies  that  it  is  ot  such  nature.  {A.  J. 
P.,  x.w.  L867;  Dragendorff.  -lahrrsb.,  1870,  121.) 
Texton  has  found  it  to  be  a  soft  resin  (.1. 
./.  P.,  1881,  481.)  In  a  series  of  experiments, 
Riley  has  found  that  the  fumes  of  the  burning 
powder    are    very    poisonous    to    insects,    and    for 

i  ei  la  in  purposes  afford  a  ready  mode  of  appli- 
cation, but  ih.it  generally  an  aqueous  infusion  is 

tht  best  and  cheapest  preparation.  It  is  also 
used  now  in  the  form  of  cones  made  by  making 
a  mass  with  mucilage  of  gum,  with  the  addi- 
tion  of  a    small   quantity   of   potassium    nitrate. 

After    drying,    these    are    ignited    like    a     pastille. 

Twenty-five  grains  stirred   up  in   two  quarts   of 

water  wire  sufficient  to  kill  young  cotton  worms. 
Tht    Infusion    soon    Spoils.      The    tincture    and    the 

alcoholic  extract  art  both  efficient  preparationa, 

The  tincture  (one  part  to  four  |  baa  been  espe- 
cially recommended,  diluted  with  tea  times  its 
bulk  of  water,  by   V.  Jagar,  to  keep  off  vermin 

from  the  human  body.  According  to  Maiseli 
i    1.    ./.    /'..     L888,    188),    it    is    capable    ot    causing 

Icular  eruption   like  that   produced   by   the 

poison  ivy. 

Insindiyandiya. — This  substance,  a  remedy  of 
the  Kaffir  doctors  of  South  Africa,  is  s  violent  poi- 
son,  and    has    bsefl    shown    by    K.    M.    Holmes   to   be 

derived    from    s    Beraama,    apparently    Identical 

with    li.    abyssinica.    I'resen.      ( /'.    ./.,    Ixxiii.    893.) 

Inula.  U.S.  1880.  Inula.  Elecampane. — "The 
root  of  Inula  Helenium  Linn6  (nat.  ord.  Compos* 
itm)."  V.  8.  1880.  Aunee,  Vt.  Alantwurzel, 
<;.  Inula  Oampana,  It.,  8p.  About  ninety  spo- 
ol this  genus  are  recognised  and  distributed 
in  Europe,  Asia,  and  Africa,  one  species  being 
naturalized  in  North  America. 

The  fresh  root  of  elecampane  is  very  thick  and 
branched,  having  whitish  cylindrical  ramifica- 
tions, furnished  with  thread-like  fibres.  It  is  ex- 
ternally  brown,  internally  whitish  and  fleshy; 
and  the  transverse  sections  present  radiating 
lines.  The  dried  root  is  "  in  transverse,  concave 
slices  or  longitudinal  sections,  with  overlapping 
bark,  externally  wrinkled  and  brown;  flexible  in 
damp  weather;  when  dry,  breaking  with  a  short 
fracture;  internally  grayish,  fleshy,  slightly  radi- 
ate, and  dotted  with  numerous  shining,  yellowish- 
brown  resin-cells;  free  from  starch;  odor  pecul- 
iar, aromatic,  taste  bitter  and  pungent."  U.  <S'. 
18!>0.  A  peculiar  principle,  resembling  starch, 
was  discovered  in  elecampane  by  Valentine  Rose 
of  Berlin,  in  1804,  who  named  it  alantin;  but 
the  title  inulin,  proposed  by  Thomson,  has  been 
generally  adopted.  It  differs  from  starch  in 
being  deposited  unchanged  from  its  solution  in 
boiling  water  when  the  liquor  cools,  and  in  giving 
a  yellowish  instead  of  a  blue  color  with  iodine. 
It  has  been   found  in  the  roots  of  several   other 
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plants.  It  may  be  obtained  white  and  pure  by 
precipitating  a  concentrated  decoction  with  twice 
its  volume  of  alcohol,  dissolving  the  precipitate 
in  a  little  distilled  water,  treating  the  solution 
with  purified  animal  charcoal,  and  again  pre- 
cipitating with  alcohol.  (A.  J.  P.,  xxxi.  69.)  It 
readily  dissolves  in  about  three  parts  of  boiling 
water;  the  lsevogyre  solution  is  perfectly  clear 
and  fluid,  not  paste-like,  but  on  cooling  deposits 
nearly  all  the  inulin.  Its  formula,  according  to 
Kiliani  (Tollens,  Handbuch  der  Kohlenhydrate, 
1888,  p.  202),  is  3Ci2H2oOio  +  H20.  On  prolonged 
heating  with  water,  more  rapidly  under  the  in- 
fluence of  dilute  acids,  it  is  changed  into  levulose 
and  reduces  Fehling's  solution.  As  in  the  case 
of  starch,  intermediate  products  can  be  obtained 
before  it  is  completely  changed  into  reducing 
sugar.  Dragendorff  obtained  by  heating  with 
water  for  ten  hours  met  inulin,  and  by  heating 
for  forty  to  fifty  hours  levulin,  an  optically  in- 
active amorphous  substance  easily  changing  into 
levulose.  Tanret,  who  has  since  investigated  inu- 
lin (J.  P.  C,  27,  449),  confirms  Kiliani's  formula 
as  given  above.  He  finds  associated  with  inulin 
two  closely  related  principles:  pseudo-inulin  and 
inulenin.  The  first  of  these,  to  which  the  formula 
( CeHioOs )  16.H2O  is  given,  forms  irregular  gran- 
ules, very  soluble  in  water  and  weak  alcohol  while 
hot,  but  only  slightly  soluble  in  cold  water,  and 
insoluble  in  cold  alcohol ;  the  second  is  given  the 
formula  (C6HioOs)io.2H20,  and  forms  microscopi- 
cal needles  slightly  soluble  in  cold  water  and 
weak  alcohol.  The  amount  of  inulin  varies  ac- 
cording to  the  season,  but  is  most  abundant  in 
autumn.  Dragendorff  obtained  from  the  root  in 
October  not  less  than  44  per  cent.,  but  in  spring 
only  19  per  cent.  A  crystallizable  substance  was 
long  since  noticed  to  collect  in  the  head  of  the 
receiver  when  the  elecampane  root  is  submitted  to 
distillation  with  water.  Similar  crystals  may 
also  be  observed  after  carefully  heating  a  thin 
slice  of  the  root,  and  are  even  found  as  a  natural 
efflorescence  on  the  surface  of  a  root  that  has  been 
long  kept.  They  can  be  extracted  from  the  root 
by  means  of  alcohol,  and  precipitated  with  water. 
Kallen  (Ber.  d.  Chem.  Ges.,  1873,  1876)  has  found 
that  these  crystals  consist  chiefly  of  the  anhydride, 
C15H20O2,  of  alantic  acid,  melting  at  66°  C.  (150.8° 
F. ) ,  and  that  what  was  formerly  known  as  helenin 
was  a  mixture  of  these  with  a  liquid,  alantol, 
CioHieO,  boiling  at  200°  C.  (392°  P.),  the  true 
helenin  and  alant  camphor.  The  crystals  of 
helenin,  CeH80,  have  a  bitterish  taste,  but  no 
odor,  and  melt  at  110°  C.  (230°  F.).  The  cam- 
phor melts  at  64°  C.  (147.2°  F.),  and  in  taste 
and  odor  is  suggestive  of  peppermint. 

Korab  (L.  L.,  vol.  i.,  1885,  p.  672)  states  that 
helenin  is  a  powerful  antiseptic  and  bactericide, 
one  part  in  ten  thousand  of  urine  being  sufficient 
to  arrest  putrefaction;  and  a  few  drops  of  a  solu- 
tion of  this  strength  immediately  killing  the  or- 
dinary bacterial  organisms,  including  the  tubercle 
bacillus.  He  lauds  it  as  antiseptic  in  surgery 
and  has  given  it  with  alleged  success  internally 
in  doses  of  one- third  to  one  grain  (0.021-0.065 
Gm.)  in  tubercular  and  catarrhal  diarrhoeas.  It  is 
also  stated  by  J.  B.  Obiol  (L.  L.,  April,  1886)  to 
be  an  efficient  local  remedy  in  the  treatment  of 
diphtheria.  Every  four  hours  the  false  mem- 
brane is  to  be  dusted  over  with  powdered  cam- 
phor, and  then  painted  with  a  two  per  cent,  solu- 
tion of  helenin  in  oil  of  sweet  almond.  It  is 
affirmed  that  when  the  treatment  was  commenced 
on  the  first  day  of  the  patches  the  cure  followed 


in  twenty-four  hours.  The  helenin  was  also  given 
internally.  Dose,  one  and  a  half  grains  (0.096 
Gm. )    to  children  six  years  of  age. 

Medicinal  Properties  and  Uses. — Elecampane  is 
tonic  and  gently  stimulant,  and  was  em- 
ployed by  the  ancients  in  amenorrhoea  and  other 
diseases  of  women,  also  in  phthisis,  in  drop- 
sies, and  in  skin  affections,  in  all  of  which  dis- 
eases it  was  probably  of  no  service.  It  has  been 
given  in  powder,  in  the  dose  of  twenty  grains 
to  one  drachm  (1.3-3.9  Gm.),  or  as  a  decoction 
(half  ounce  to  the  pint)  in  doses  of  one  to  two 
fluidounces   (30-00  Cc). 

Iodal. — This  substance,  prepared  by  the  action 
of  iodine  upon  a  mixture  of  alcohol  and  nitric 
acid,  is  decomposed  by  an  alkali  into  iodoform 
and  formic  acid.  Rabuteau  found  it  to  resemble 
hydrated  chloral  in  its  actions  on  animals. 
(Ann.  TUr.,  1870,  98.) 

Iodantif  ebrin.  Iodacetanilide.  CeHtl.NH  ( C2 
H3O.) — This  occurs  in  rhombic  flakes  melting 
at  181.5°  C.  (358.7°  F.),  very  slightly  soluble  in 
cold  water,  easily  soluble  in  alcohol  and  in  glacial 
acetic  acid.  In  the  experiments  of  E.  Munz  (Pr. 
M.  W.,  1891)  the  physiological  results  following 
the  administration  of  this  remedy  by  the  mouth 
were  entirely  negative,  and  neither  iodine  nor 
acetanilide  could  be  recognized  in  the  urine,  the 
probable  explanation  of  this  being  that  the  exces- 
sive insolubility  of  the  drug  prevents  its  absorp- 
tion. 

Iodic  Acid.  HIO3. — This  is  obtained  by  de- 
composing calcium  iodate  with  sulphuric  acid 
(A.  J.  P.,  xlvi.  558),  or  by  heating  iodine  with 
nitric  acid  (sp.  gr.  1.5),  and  allowing  the  crystals 
of  iodic  acid  to  separate  on  cooling.  It  has  been 
proposed  by  Lutton  as  a  remedy  in  chronic 
glandular  enlargements  and  goitre,  thirty  minims 
(1.8  Cc. )  of  a  2  per  cent,  solution  being  injected 
into  the  affected  part.  (Ann.  Ther.,  1874,  192.) 

Its  5  per  cent,  solution  has  been  highly  com- 
mended as  a  haemostatic,  also  as  an  astringent 
and  alterative  in  gonorrhoea  and  other  mucous 
membrane  infections.  Pencils  made  of  it  are  also 
said  to  be  a  very  useful  caustic  in  chancroids  and 
various  other  ulcers.  In  using  it  hypodermically 
it  is  essential  to  have  an  absolutely  clean  syringe. 
In  gastric  hemorrhage  it  may  be  given  in  the 
dose  of  from  one  to  two  grains  (0.065-0.13  Gm.) 
three  times  a  day  in  milk;  in  gonorrhoea,  in- 
jections of  0.05  per  cent,  may  be  employed. 

Sodium  iodate,  a  white,  odorless,  crystalline  sub- 
stance, very  soluble  in  water,  has  been  recom- 
mended for  internal  use,  but  is  much  inferior  to 
the  iodides.  As  a  local  remedy  it  may  be  useful 
in  tubercular  and  other  inflammations  of  the 
nose  and  larynx,  either  pure  or  diluted.  Subcu- 
taneous injections  of  from  one  to  three  grains 
(0.065  to  0.2  Gm.)  may  be  safely  given  to  reduce 
adenopathies,  relieve  rheumatic  swellings  and 
pains,  and  in  neuritis  and  nervous  syphilis.  Dose, 
from  ten  to  fifteen  grains  (0.65-1.0  Gm.)  in 
milk. 

Iodine  Trichloride.  IC13. — This  compound 
occurs  in  reddish-yellow  crystals;  very  soluble  in 
water  and  alcohol;  rapidly  decomposed  with  lib- 
eration of  iodine  and  chlorine  when  brought  in 
contact  with  organic  matter.  It  has  been  espe- 
cially recommended  by  Belfield  (B.  M.  J.,  Aug. 
1892)  as  a  powerful  local  antiseptic.  A  solu- 
tion is  prepared  for  medicinal  use  by  suspending 
5.5  Gm.  of  iodine  in  22  Gm.  of  water,  and  passing 
in  chlorine  as  long  as  it  is  absorbed  by  the  well- 
cooled  mixture.     The  solution  contains  10  Gm.  of 
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iodine  trichloride.  The  strength  of  the  solution 
used  is  1  to  5  per  cent.  Gauze  sterilized  by  boil- 
ing and  immersing  in  1  to  10  per  cent,  solution 
and  dried  is  said  to  retain  iodine  trichloride  in- 
definitely. 

Iodipin. — A  yellow,  oily  fluid,  of  a  purely  oleag- 
inous taste,  said  by  Winternitz  (D.  M.  H  ., 
xxiii.)  to  be  an  iodine  addition  product  of  sesame 
oil,  and  to  contain  10  per  cent,  of  iodine  in  chem- 
ical combination.  Similar  preparations  have  been 
made  from  lard,  cacao  butter,  and  other  fats.  It 
has  been  given  successfully  in  syphilis  and  scrof- 
ula, in  drachm  doses  (3.9  Gm. ) ,  three  times  a 
day,  either  pure  or  in  emulsion. 

Iodline. — This  is  affirmed  to  contain  iodol  and 
albumin,  of  which  36  per  cent,  is  iodol.  It  is 
a  yellowish,  exceedingly  fine,  odorless,  tasteless, 
and  insoluble  powder,  and  may  be  used  externally 
for  the  same  purposes  as  iodol. 

Iodoformogen. — According  to  K.  Gaab  {Ph. 
('<  at  rath.,  1898,  xi.  189),  iodoformogen  is  a  chem- 
ical combination  of  iodoform  and  albumin.  It 
occurs  as  a  fine,  loose,  dry,  non-conglutinating 
powder,  having  a  faint  aeidulo-ethereal  odor,  and 
being  two  and  one-half  times  as  voluminous  as 
powdered  iodoform.  According  to  Kromayer  ( li. 
K.  \V.,  xxxv.  1898)  and  to  Aspegren  (Festschrift 
d<s  J'rof.  Kaposi,  Vienna,  1901),  iodoforinngen  is 
more  slow  and  continuous  and  certain  in  its  local 
action  than  is  iodoform.  It  bean  sterilization  at 
100°  C.   (212°  P.)   without  change. 

Iodophenacetin.  lodophemme.  CaoHssIsNVU- 
To  a  solution  of  phenacctin  in  glacial  acetic  Mid 
arc  added  hydrocliloi  ic  acid,  water,  and  then 
lution  of  iodine  in  potassium  iodide.  The  product 
forms  crystals  resembling  those  of  potassium  |mt- 
mangana'le,  melting  at  from  130°-131°  < '.  (200°- 
2<i7.8°  P*),  with  decomposition,  and  soluble  in 
glacial  acetic  acid  or  alcohol.  Decomposed1  by 
water.  Schohcin  (O.  '/...  1891)  has  found  that, 
this  substance  is  a  powerful  germicide,  and  that 
it  is  locally  very  irritant,  and  when  taken  into 
the  intestinal  canal  is  decomposed  with  the  libera- 
tion of  iodine,  and  liable  to  produce  iodine  poi- 
soning. The  drug  probably  has  no  pi  actual 
value. 

lodopyrine.  CuHtLNgO.— This  substance  con- 
tains 60   per  cent,  antipvrinc  and    4(1   per  cent,   of 

iodine.  It  forms  colorless  crystals  melting  at 
Ki0°  0.  (320°  P.),  and  has  been  recommended  as 
an  antiseptic,  antipyretic,  and  antirheumatii 

penally  useful  in  muscular  rheumatism  and  in 
asthma.  It  is  capable  of  producing  iodism.  The 
dose  given  by  Junkers  was  fifteen  grains  (1  CJm.) 
for  adults  every  three  or  four  hours.  For  children 
from  1  to  10  years  old  he  gave  one  and  a  half  to 
eight  jrrains  (0.096  to  0.5  Gin.).  To  those  over  10 
he  gave  eight  to  twelve  grains  (0.5-0.78 
Gm.).      (Th.  M.,  vol.  xiii.  p.  004.) 

lodosyl.  CsHaI.OI.OOOH.— A  bulky,  amor- 
phous powder  of  a  deep  red  color,  nearly  odorless 
and  having  only  a  faint  taste  suggestive  of  that 
of  iodine.  Insoluble  in  water  and  in  oils  and  only 
sparingly  soluble  in  chloroform  and  ether.  Al- 
though resisting  decomposition  by  acids,  alkalies, 
and  most  chemical  reagents,  it  seems  to  give  up 
iodine  when  brought  in  contact  with  animal  tis- 
sues and  so  has  a  pronounced  alterative  and  anti- 
septic action.  Its  medicinal  uses  are  those  of 
iodoform,  but  it  has  the  advantage  that  it  is  odor- 
less and  in  an  impalpable  powder.  It  is  used  as  a 
dressing  for  wounds  and  ulcers  of  every  descrip- 
tion, as  a  local  application  in  nasal  catarrh  and 
ozcena,  in  ringworm  of  the  scalp,  in  various  cuta- 


neous affections,  being  especially  recommended  in 
the  treatment  of  corneal  ulcers.  It  is  employed 
either  as  a  dusting  powder,  in  the  form  of  an 
ointment,  2  to  10  per  cent.,  or  in  that  of  a  medi- 
cated gauze. 

Iodoterpin.  CioHi6I. — This  compound  of  iodine 
and  terpin  is  a  dark  brown  liquid,  having  the 
odor  of  turpentine,  soluble  in  ether,  benzene,  and 
chloroform,  with  a  specific  gravity  of  1.19,  and  a 
boiling  point  of  from  165°  to  175°  0.  (329°- 
347°  ¥.).  In  a  communication  to  the  Twelfth  In- 
ternational Medical  Congress  it  was  proposed  by 
A.  Lieven  as  a  substitute  for  the  tincture  of  iodine, 
and  mixed  with  sterilized  kaolin,  1  to  20  per  cent., 
as  an  antiseptic  dusting  powder. 

Iodozone. — This  is  stated  to  be  a  solution  of 
iodine  in  ozone.  It  has  been  brought  forward  as  a 
remedial  agent  by  Robin,  an  apothecary  of 
Bourges.      (Journ.  d'Hygiene,  Aug.  1892.) 

Iodylin.  Bismuth-iodo-salicylate. — According 
to  Israel  (Med.  Wuekmt.,  1902,  p.  139)  this  sub- 
stance is  efficient  as  a  substitute  for  iodoform. 

lodyloform. — This  is  a  yellowish-brown  insol- 
uble powder,  said  to  1m«  a  combination  of  iodine 
and  gelatin,  containing  S  per  cent,  of  iodine,  and 
has  been  used  by  .Miilier  as  a  substitute  for  iodo- 
form in  specific  ulcerations. 

lonidium.  lonidium  Marucci — This  name  has 
been  conferred  by  Bancroft  upon  a  South  Ameri- 
can plant  of  the  fain.  Yiolacea\  supposed  to  be  t  he- 
source  of  a  medicine  used  with  great  asserted  ad- 
vantage, in  Maracaibo  and  elsewhere,  in  elejitnin- 
and  other  cutaneous  affections.  A  specimen, 
however,  received  from  Bancroft,  was  reported  by 
\V.  Hooker  to  l>e  identical  with  the  lonidium 
parviflorum  of  Yentinat,  which  is  now  referred  to 
/.  glutitiosum.  Vent.  The  medicine  is  called  by  the 
Indians  <  i/x  hunchulli,  and  grows  at  the  foot  of 
ChimborasO.  It  is  said  to  be  diaphoretic,  diu- 
retic occasionally  sialagogue.  and  in  large  doses 
emetic  and  cathartic.  The  root  is  the  part  used. 
For  further  information,  see  .!.  •/.  /'.,  iii.  125. 

Iris.  V.  8.  1090.  Blue  Flag.— "  The  rhizome 
and  rootlets  of  Ins  iir^unl(,r  Linne  (nat.  ord. 
Ii-uIki).-  I.  g.  1890.  In  all  the  species  be- 
longing  to  this  genus,  so  far  as  examined,  the 
loots    :ir,.    more    or    less    acrid,    and    possessed    of 

cathartic  and  emetic  properties.  In  Europe,  Iria 
l'i  tidissuiio,  L.,  /.  florentina,  L.,  /.  gerrnanica, 
I..,  /.  /iscudoacorus,  L.,  and  /.  tuherosa,  L.,  have 
at  various  times  been  admitted  into  use,  and  the 
annealed  roots  of  /.  g<  rmanica  are  still  sold  in  the 
Indian  bazaars  under  the  name  of  Jrisia.  Iris 
olor,  L.,  or  blue  flag,  is  found  in  all  parts  of 
the  United  States,  flourishing  in  low  wet  places  in 
meadows.  The  flowers  afford  a  fine  blue  infusion, 
which  serves  as  a  test  for  acids  and  alkalies.  The 
recent  root  is  without  odor,  and  has  a  nauseous, 
acrid  taste,  which  is  imparted  to  water  by  decoc- 
tion, and  still  more  perfectly  to  alcohol,  the 
acrimony  as  well  as  medicinal  activity  is  impaired 
by  age.  If  cut  when  fresh  into  slices,  dried  at  the 
temperature  of  about  100°  F.,  then  powdered  and 
kept  in  bottles  excluded  from  the  air,  the  root  re- 
tains its  virtues  unimpaired  for  a  considerable 
time.  (Andrews.)  It  was  officially  described  as 
follows :  "  Rhizome  of  horizontal  growth,  con- 
sisting of  joints,  5  to  10  Cm.  long,  cylindrical  in 
the  lower  half,  flatfish  near  the  upper  extremity, 
and  terminated  by  a  circular  scar,  annulated  from 
the  leaf-sheaths,  grayish-brown;  roots  long,  sim- 
ple, crowded  near  the  broad  end;  odor  slight;  taste 
acrid  and  nauseous."  77.  »S'.  1890.  D.  W.  Cressler 
found  in  this  plant  starch,  gum,  tannin,  sugar,  an 
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acid  resin,  fixed  oil,  and  indications  of  an  alkaloid. 
(A.  J.  P.,  1881,  p.  602.) 

Blue  flag  is  a  cathartic  and  emetic,  said  to  have 
been  used  by  the  Southern  Indians,  and  may  be 
given  in  doses  of  from  ten  to  twenty  grains  (0.65- 
1.3  Gm. ).  Iridin,  or  irisin,  of  the  eclectics,  is  an 
oleo resin  obtained  by  precipitating  a  tincture  of 
the  root  with  water,  and  mixing  the  precipitate 
with  an  equal  weight  of  some  absorbent  powder. 
Wm.  E.  Jenks  (A.  J.  P.,  1881,  p.  601)  prepares 
the  oleoresin  of  iris  by  exhausting  the  root  with 
alcohol  sp.  gr.  0.835,  and  distilling  off  the  alcohol. 
(See  also  paper  on  the  constituents  of  the  oleo- 
resin by  W.  L.  Cliffe,  A.  J.  P.,  1884,  p.  616.)  The 
so-called  irisin  is  undoubtedly  purgative,  and  is 
generally  believed  to  have  a  very  decided  action 
upon  the  liver,  a  belief  which  has  been  confirmed 
by  the  researches  of  Rutherford,  who  proved  that 
in  dogs  it  is  a  powerful  stimulant  to  the  liver  and 
has  also  a  decided  influence  upon  the  intestinal 
glands;  he  ranks  it  as  less  irritant  to  the  intes- 
tines than  podophyllin,  and  more  purgative  than 
euonymin.  It  may  be  given  in  pill  in  the  dose  of 
from  three  to  four  grains    (0.20-0.26  Gm.). 

The  Pharmacopoeia  formerly  recognized  a  solid 
extract  (Extractum  Iridis),  made  by  the  following 
process :  "  Iris,  in  No.  60  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains] :  Alcohol, 
a  sufficient  quantity.  Moisten  the  powder  with 
four  hundred  cubic  centimeters  [or  13  fluidounces, 
252  minims]  of  Alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percola- 
tor, close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  Alcohol,  until  three  thousand 
cubic  centimeters  [or  101  fluidounces,  9j  flui- 
drachms]  of  tincture  are  obtained,  or  the  Iris  is 
exhausted.  Distil  off  the  Alcohol  from  the  tinc- 
ture by  means  of  a  water-bath,  and  evaporate  the 
residue,  on  a  water-bath,  to  a  pilular  consist- 
ence." U.  S.  1890.  The  dose  of  the  extract  of 
iris  is  one  to  two  grains  (0.065  to  0.13  Gm.). 

The  Extractum  Iridis  Fluidum,  U.  S.  1890 
(fluid  extract  of  iris),  was  made  as  follows: 
"  Iris,  in  No.  60  powder,  one  thousand  grammes 
[or  35  ounces  av.,  120  grains] ;  Alcohol,  a  sufficient 
quantity,  to  make  one  thousand  cubic  centimeters 
[or  33  fluidounces,  6  \  fluidrachms].  Moisten 
the  powder  with  four  hundred  cubic  centime- 
ters [or  13  fluidounces,  252  minims]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  Alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Iris  is  exhausted.  Reserve  the 
first  nine  hundred  cubic  centimeters  [or  30  fluid- 
ounces,  207  minims]  of  the  percolate.  Distil  off 
the  Alcohol  from  the  remainder  by  means  of  a 
water-bath,  and  evaporate  the  residue,  on  a  water- 
bath,  to  a  soft  extract;  dissolve  this  in  the  re- 
served portion,  and  add  enough  Alcohol  to  make 
the  Fluid  Extract  measure  one  thousand  cubic 
centimeters  [or  33  fluidounces,  6 i  fluidrachms]." 
U.  8.  1890.  Dose,  five  to  ten  minims  (0.3-0.6 
Cc). 

Iron,  Ammoniated.  Ammoniated  Iron.  Ferrum 
Ammoniatum.  Ammonio-chloridc  of  Iron.  Am- 
monii   et   Ferri   Chloridum.      Ammonium    Chlora- 


tum  Ferratum.  8el  Ammoniac  Martial,  Fr.  Eis- 
ensalmiak,  G. — This  drug  was  formerly  recognized 
both  by  the  U.  S.  and  London  Pharmacopoeias, 
which  contained  formulas  for  its  preparation. 
(See  U.  8.  D.,  15th  edition,  1568.)  There  is  no 
reason  to  believe  that  the  ferric  chloride  and  am- 
monium chloride  are  chemically  combined  in  the 
preparation.  According  to  Phillips,  they  are 
in  the  proportion  of  15  parts  of  the  iron  to  85  of 
the  ammonium  salt. 

Ammoniated  iron  is  in  crystalline  grains,  of  a 
fine  reddish-orange  color,  and  a  sharp,  styptic, 
saline  taste.  It  is  entirely  soluble  in  water  and 
diluted  alcohol,  is  deliquescent,  and  should  be 
kept  in  well-stoppered  bottles.  As  procured  by 
sublimation  (Flores  martiales,  Ens  martis),  it  is 
of  a  yellow  color  and  feeble  odor.  It  unites 
aperient  with  chalybeate  properties,  and  is  said 
to  have  been  used  with  advantage  in  amenorrhcea, 
epilepsy,  scrofula,  rickets,  etc.;  but  it  is  at  best 
uncertain,  and  is  now  very  seldom  prescribed. 
Dose,  from  four  to  twelve  grains  (0.26-0.78  Gm.). 

Iron  and  Bismuth  Citrate.  Ferri  et  Bismuthi 
Citras. — A  solution  of  this  so-called  salt  has  been 
used  in  dyspepsia.  It  is  made  by  dissolving  bis- 
muth citrate  in  an  aqueous  solution  of  ammonia, 
and  adding  the  ferric  ammonio-citrate.  It  is  not 
a  chemical  salt.     (A.  J.  P.,  xliv.) 

Iron  and  Magnesium  Citrate.  Ferri  et  Mag- 
nesii  Citras. — This  double  salt,  introduced  by 
Van  der  Corput,  is  made  by  dissolving  two  ounces 
of  freshly  precipitated  ferric  hydroxide  in  a  moder- 
ately heated  solution  of  three  ounces  of  citric  acid, 
and  saturating  the  liquor  with  magnesium  car- 
bonate. The  solution,  after  filtration,  is  evapo- 
rated by  means  of  a  water  bath  to  a  syrupy  con- 
sistence, and  spread  on  glass  to  dry  in  scales. 
Three  and  a  quarter  ounces  of  ferrous  sulphate 
will  furnish  by  decomposition  the  necessary  hy- 
droxide for  three  ounces  of  the  acid.  (See  for- 
mula for  Ferri  Hydroxidum,  p.  505.)  This  salt 
is  in  transparent,  greenish-yellow  scales,  having 
a  slightly  ferruginous,  somewhat  acid  taste.  It 
is  very  soluble  in  water,  but  insoluble  in  alcohol 
and  ether.  Dose,  from  five  to  ten  grains  (0.32- 
0.65  Gm.).     (See  A.  J.  P.,  1850,  315.) 

Iron  Caseinate.  Ferri  Caseinas.  Ferrum 
Case'inatum.  Ferrum  nucleo-albuminatum. — One 
part  of  freshly  precipitated  casein,  thoroughly 
washed,  and  freed  from  fat  by  treatment  with 
ether,  is  mixed  with  1  part  of  calcium  carbonate 
and  100  parts  of  water.  The  resulting  solution, 
after  being  filtered,  is  precipitated  by  a  slight  ex- 
cess of  a  1  per  cent.,  freshly  prepared  solution  of 
ferrous  lactate.  The  precipitated  iron  caseinate 
is  washed  and  dried  and  is  in  the  form  of  a  flesh- 
colored,  odorless,  tasteless  powder,  insoluble  in 
water  but  soluble  in  weak  sodium  carbonate  and 
ammonia  solutions.  It  is  recommended  as  a  form 
of  iron  which  can  be  readily  absorbed. 

Iron  Peptonate.  Ferri  Peptanas.  Ferrum  Pep- 
tonatum.  Peptonate  dc  Fcr,  Fr.  Eisen  Peptonat, 
G. — To  a  solution  of  2  parts  of  dried  peptone  in 
200  parts  of  water  add  a  mixture  of  24  parts  of 
solution  of  dialyzed  iron  (Liquor  Ferri  Oxychlo- 
rati,  P.  G.)  and  200  parts  of  water,  in  a  thin 
stream  and  while  stirring  constantly.  A  solution 
of  caustic  soda  ( 1.5  per  cent.)  is  added  until  there 
is  produced  a  very  weak  alkaline  reaction.  The 
precipitated  iron  peptonate  is  washed  rapidly 
with  water  until  no  reaction  with  silver  nitrate  is 
shown.  The  precipitate  is  drained  on  a  wet 
strainer  and  dissolved  in  three  parts  of  25  per 
cent,    hydrochloric   aoid.      The   solution   is   evapo- 
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rated  on  a  water  bath  and  spread  on  plates  to  dry 
at  a  temperature  not  exceeding  50°  to  60°  C. 
(122°-140°  F.).  Iron  peptonate,  thus  prepared, 
is  in  the  form  of  shining  brown  scales,  and  con- 
tains from  24  to  25  per  cent,  of  iron.  It  is  slowly- 
soluble  in  cold  water,  more  quickly  in  hot  water, 
and  the  solution  is  not  clouded  by  boiling  nor  by 
the  addition  of  alcohol.  Iron  peptonate,  its  solu- 
tion, and  a  syrup  prepared  from  it  are  used  in 
preference  to  inorganic  salts  of  iron  because  of 
the  absence  of  injurious  effects  upon  the  teeth 
and  mucous  membrane  and  its  deficiency  in  astrin- 
gency.  The  dose  is  from  three  to  ten  grains  (0.2- 
0.65  Gra.). 

Liquor  Fcrri  Peptonati. — Solution  of  iron  pep- 
tonate is  made  according  to  the  supplement  of  the 
German  Pharmacopoeia  (1890  edition)  as  follows: 
Dried  peptone,  8  Gm.,  is  dissolved  in  100  Gm.  of 
hot  water,  and  to  the  solution,  when  cold,  are 
added  174  Gm.  of  solution  of  oxychloride  of  iron 
(Liquor  Fcrri  Oxychlorati,  P.  G.,  sp.  gr.  1.050), 
gradually  and  under  constant  stirring.  The  liquid 
is  exactly  neutralized  with  diluted  solution  of 
sodium  hydroxide,  and  the  precipitate  washed  with 
distilled  water  until  the  washings  are  unaffected 
by  solution  of  silver  nitrate.  The  precipitate  is 
drained  on  a  muslin  strainer,  mixed  with  200  Gm. 
of  syrup,  then  warmed  and  dissolved  l»y  tlie  cau- 
tious addition  of  solution  of  sodium  hydroxide 
(1.5  per  cent.).  To  this  solution  are  added  alco- 
hol, 100  Gm.;  tincture  of  orange  peel,  3  Gm.; 
aromatic  tincture  and  tincture  of  vanilla.  <>f  each 
1.5  Gm. ;  acetic  ether,  5  drops,  and  ■ufficieat  dis 
tilled  water  to  make  the  preparation  weigh  1000 
Gm.  It  is  a  transparent,  reddish-brown  liquid, 
containing  about  0.6  per  cent,  of  metallic  iron, 
and  should  be  protected  against  the  light,  to 
prevent  precipitation. 

Liquor  Fcrri  Albuminate.  Solution  of  Iron 
Albuminate.  Lis<  -nnlbuminatlasutui,  G. — Thirty- 
five  parti  of  dry  egg  albumin  are  dissolved  in 
1000  parts  of  water,  the  solution  is  strained  anil 
then  poured  slowly  in  a  thin  stream,  under  con- 
stant stirring,  into  a  mixture  of  100  parts  of 
solution  of  oxychloride  of  iron  (dialyzed  iron) 
and  1000  parts  of  water:  the  precipitate  is  well 
washed  with  water  and  then  dissolved  in  a  mix- 
ture of  3  parts  of  15  per  cent,  solution  of  sodium 
hydroxide  and  50  parts  of  water:  150  parts  of 
alcohol,  100  parts  of  cinnamon  water,  and  2  parts 
of  aromatic  tincture  are  added  to  the  solution 
with  sufficient  water  to  make  the  finished  prepa- 
ration weigh  1000  parts.  It  contains  al>out  0.4 
per  cent,  of  metallic  iron,  and  when  added  to 
alcohol  should  form  a  transparent  liquid. 

On  slowly  heating  10  Cc.  of  a  solution  ( 1  in  20) 
of  iron  peptonate  with  2  Cc.  of  hydrochloric  acid 
to  boiling,  the  liquid  at  first  becomes  turbid,  then 
separates   in  flakes,  which  finally  dissolve. 

Iron-Wood.  Ostrya  virgitnana  (Mill.).  Willd. 
(0.  virginica,  Willd.  Carpinus  virginiana.  Mill.) 
(Fam.  Betulaceae.) — The  wood  of  the  hop-hornbean 
is  said  to  be  tonic,  antiperiodic,  and  alterative, 
and  the  fluidextract  has  been  used  in  doses  of 
from  a  half  to  one  fluidrachm  (1.8-3.75  Cc.)  in 
ague. 

Isarol.  Ichthyodin. — This  is  a  substance  pre- 
pared by  the  action  of  sulphuric  acid  on  impure 
ichthyol.  It  occurs  as  a  brownish-red  thick  liquid, 
having  an  odor  like  that  of  ichthyol;  containing 
about  9  per  cent.,  or,  when  dried,  17  to  19  per 
cent.,  of  sulphur.  It  makes  a  clear  solution  in 
water,  and  is  also  soluble  in  ten  parts  of  95  per 
cent,    alcohol.      It    is    said    to   be    therapeutically 


equivalent  to  ichthyol,  and  has  been  recommended 
on  account  of  superior  cheapness  to  the  refined 
ichthyol. 

Isatis.  Isatis  tinctoria,  L.  Wood.  Pastel. 
(Fam.  Cruciferae.) — A  biennial  plant,  indigenous 
and  cultivated  in  Europe.  The  leaves  have  a  fugi- 
tive, pungent  odor,  and  an  acrid,  very  durable 
taste ;  they  have  been  used  in  scorbutic  affections, 
jaundice,  and  other  complaints,  but  are  only  valu- 
able because  of  the  indican  present,  which  yields 
indigo  blue.  (See  Indigo.)  The  leaves  are  pre- 
pared by  grinding  them  to  a  paste,  which  is  made 
into  balls,  placed  in  heaps,  and  allowed  to  ferment. 
When  the  fermentation  is  at  an  end,  the  mass  falls 
into  a  coarse  powder,  which  is  woad. 

Isopral.  Trichlorisopropylalkohol,  CCI3.CHOH. 
CH3. — This  substance,  which  has  been  proposed  as 
a  hypnotic,  occurs  in  microscopic  prisms,  melting 
at  49°  C.  (120.2°  F.),  readily  soluble  in  water, 
alcohol,  or  ether,  readily  subliming  and  having  a 
camphor-like  odor  and  aromatic  taste.  Heated 
with  alkalies  for  a  longtime  it  loses  chlorine  with- 
out the  formation  of  chloroform.  According  to 
Impens,  it  is  readily  absorbed  through  the  skin, 
subcutaneous  tissue,  and  the  digestive  tract,  the 
impression,  when  taken  internally,  being  mani- 
fested in  from  three  to  five  minutes.  It  is  said, 
also,  that  a  stream  of  air  directed  over  wanned 
isopral  will  produce  marked  narcosis  in  the  lower 
animals  in  ten  or  twelve  minutes.  It  is  eliminated 
through  the  kidneys  chiefly  as  a  compound  gly- 
curonic   acid    ( trioklorittpropylglyowonio   ootd), 

although  it  is  believed  also  to  escape  to  some  ex- 
tent through  the  respiratory  tract.  According  to 
Impens,  in  proportion  to  its  narcotic  Influence  if 

is  only  half  as  poisonous  to  the  lower  animals  as 
is  chloral.  The  dose  is  from  ten  to  thirty  grains 
2  Gm.).  In  the  dog  the  smallest  OOM  en- 
tain  to  produce  sleep  is  said  to  be  0.003  gramme 
per  kilogramme,  O.ti  gramme  being  the  lethal  dose. 

Isopyrum.    l*om/rum  thaUotroidea,  l>.     (Fam. 

Kanunculacea-. )  —  F.  A.  Ilarsten  believec  he  hai 
found  two  alkaloids,  isopyniu  and  p*eudoi$opy- 
nur,  in  the  root  of  this  plant.  (.1.  ./.  /'.,  xliv. 
453.) 

Ispaghula.  Br.  Add. — The  dried  seeds  of 
J'lantago  oiala.  Forsk.  [I'lantago  /spaghula, 
Roxb.)  There  are  in  the  Indian  bazaars  two 
Upaghnlae,  one  pinkish-white,  the  other  brown, 
the  pinkish-white  being  the  official,  the  brown, 
the  seeds  of  I'.  nmple.rieaulis ;  although  both 
plants  are  found  in  the  Punjab,  the  com- 
mercial supply  of  the  eeede  appear!  to  come 
chiefly    from    Persia.      The    boat  shaped    seeds    are 

acute  at  otic  end.  from  one-tenth  to  one-eighth  of 

an  inch  long,  and  have  dark  elongated  spots  on 
the  convex  side.  They  are  odorless  and  tasteless 
and  produce  with  water  a  viscid  mucilage.  They 
are  used  in  India  as  a  demulcent  in  dysentery  and 
various  intestinal  irritations,  and  are  also  slightly 
laxative.  On  roasting  they  are  said  to  become 
astringent,  and  as  such  are  used  for  diarrhoeas, 
especially  of  children.  By  European  practitioners 
they  have  l>een  chiefly  employed  in  chronic  diar- 
rhea. The  Br.  Add.  recognizes  a  decoction  (De- 
coctum  Ispaghulce,  Br.  Add.,  two  drachms  to  the 
pint),  given  in  doses  of  one-half  to  two  fluidounces 
(15-60  Cc).  The  dose  of  the  powder  is  50  to 
150  grains  (3.2  to  9.8  Gm.). 

Issue  Peas. — These  are  globular  beads,  of  the 
size  of  a  pea,  made  of  woody  substances  of  spongy 
structure,  intended  to  be  introduced  into  issues, 
abscesses,'  etc.,  for  the  purpose  of  promoting  sup- 
puration. 
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Jacaranda. — Several  species  of  this  genus 
(Fam.  Bignoniacese )  are  employed  in  syphilis  in 
Brazil  and  other  portions  of  South  America  under 
the  names  of  caroba,  carobinha,  etc.  Peckolt  (A. 
J.  P.,  1882,  134)  has  found  in  them  a  crystalline 
substance,  carobin,  besides  resins  and  acids,  such 
as  carobic  and  steocarobic  acids,  and  carobon, 
caroborelinic  acid,  and  caroba  balsam.  Hesse 
(Ann.  Chern.,  252,  150)  found  only  an  aromatic 
resin,  but  no  alkaloid.  The  value  of  the  remedy 
has  been  asserted  in  the  B.  M.  J.,  vol.  i.  1885. 
For  further  information,  consult  P.  J.,  3d  series, 
vols,  v.,  xii.,  and  xiv.,  and  also  A.  J.  P.,  1882. 

Jambosa  Root. — This  is  the  root  of  Eugenia 
Jambos  (Myrtus  Jambos,  H.  B.  K.,  Jambos  vul- 
garis, DC.,  Eugenia  jambosa,  Crantz),  of  the 
fam.  Myrtacese,  which  is  widely  cultivated  in 
the  tropics  under  the  name  of  the  rose-apple. 
It  has  been  found  by  A.  W.  Gerrard  to  contain 
an  oleoresin,  besides  a  crystalline  principle,  jam- 
bosin,  C10H15NO3.  Lyons  has  also  found  in  it  mi- 
nute quantities  of  an  alkaloid.  The  decoction  of 
the  bark  of  the  root  is  used  as  an  astringent  in 
dysentery,  gonorrhoea,  and  leucorrhoea.  (P.  J., 
March,   1884.) 

Jambu  Assu.  Piper  Jaborandi. — The  root  of 
Piper  Jaborandi,  Veil.  (Benronia  Jaborandi,  Guill., 
Ottonia  Jaborandi,  Kunth)  (Fam.  Piperaceee), 
is  one  of  the  jaborandis  of  Brazil,  which  is  used 
by  the  natives  as  a  sudorific,  a  diuretic,  and  a 
febrifuge.  It  is  said  to  contain  an  alkaloid  and 
a  pungent  oleoresin.     (See  Pilocarpus.) 

Jatropha.  Jatropha  macrorhiza,  Benth.  Jicama. 
This  is  a  euphorbiaceous  plant  which  in- 
habits Northern  Mexico  and  the  adjoining 
United  States.  It  is  a  mild  purgative,  acting 
excessively  in  overdose,  and  is  believed  by  the 
Mexicans  to  be  cholagogue.  The  dose  of  the  fluid- 
extract  is  stated  to  be  from  one-half  to  two 
fluidrachms    (1.8-7.5    Cc). 

Jeffersonia.  Jeffersonia  diphylla  (L.),  Pers. 
Twinleaf.  (Fam.  Berberidaceae. ) — This  herba- 
ceous perennial  is  found  in  various  parts  of  the 
Middle  and  Middle-Western  United  States.  The 
rhizome,  which,  with  the  rootlets  attached,  is 
the  part  used,  has  a  brownish-yellow  color,  and  a 
bitter,  acrid  taste,  which  resides  in  its  cortical 
part,  the  inner  portion  being  nearly  tasteless. 
E.  S.  Wayne  of  Cincinnati,  found  it  to  contain 
albumen,  gum,  tannic  acid,  starch,  pectin,  a  fatty 
resin,  hard  resin,  sugar,  lignin,  and  a  peculiar 
acrid  principle,  having  acid  properties  and  re- 
sembling polygalic  acid,  in  which  it  is  supposed 
that  the  virtues  of  the  root  reside.  The  root  is 
said  to  be  emetic  in  large  doses,  tonic  and  ex- 
pectorant in  smaller  doses  and  not  unlike  senega, 
as  a  substitute  for  which  it  is  sometimes  used. 
(A.  J.  P.,  xxvii.  1.)  According  to  Mayer  of 
New  York,  the  rhizome  of  this  plant  contains 
a  small  quantity  of  berberine  and  a  second  white 
alkaloid.  The  pectin  of  Wayne  he  considers  to 
be  saponin.  (Ibid.,  1863,  99.)  A.  W.  Flexor 
proved  the  absence  of  berberine  from  the  root. 
(Am.  Drug.,  1884.)  Gordin  has  since  confirmed 
this  view   (1902). 

Jellies. — The  form  of  jelly  is  sometimes  a  con- 
venient method  of  administering  medicines,  es- 
pecially the  fixed  oils,  as  cod  liver  oil,  castor  oil, 
resinous  juices,  etc.  The  following  is  a  formula 
recommended  by  Parrish  and  William  C.  Bakes. 
"  Take  of  the  fixed  oil  or  liquid  resin  a  troy- 
ounce;  honey,  syrup,  each,  half  a  troy  ounce; 
gum  arabic,  in  powder,  two  drachms;  Russian 
isinglass,  forty  grains;    orange-flower  water,  six 


fluidrachms.  Dissolve  the  isinglass,  with  the  aid 
of  heat,  in  half  a  fluidounce  of  the  orange-flower 
water,  replacing  the  water  as  it  evaporates.  Tritu- 
rate the  other  ingredients,  with  the  remainder  of 
the  orange-flower  water,  into  a  homogeneous  mass 
in  a  warmed  mortar,  then  add  the  hot  solution  of 
isinglass,  stir  the  mixture  as  it  cools,  and  set  it 
aside  to  gelatinize."  (A.  J.  P.,  1861,  4.)  Any 
other  aromatic  water  may  be  substituted  for  that 
of  the  orange  flower,  and  cinnamon  water  diluted 
with  an  equal  measure  of  pure  water  would  prob- 
ably better  cover  the  offensive  taste.  In  reference 
to  cod  liver  oil,  the  bitter-almond,  or  cherry-laurel 
water  would  be  still  more  effectual,  care,  however, 
being  taken,  in  this  case,  that  the  water  be  duly 
diluted,  lest  too  large  a  dose  of  it  be  administered. 

Juglans.  U.  S.  1890.— "  The  bark  of  the  root 
of  Juglans  cinerea  Linn6  (nat.  ord.  Juglanda- 
cew),  collected  in  autumn."  U.  IS.  1890.  Ecorce 
de  Noyer  gris,  Fr.  Graue  Wallnussrinde,  G.  Sev- 
eral products  of  Juglans  regia,  L.,  or  common 
European  walnut,  are  used  medicinally  in  Europe. 
The  hull  of  the  fruit  has  been  employed  as  a 
vermifuge  from  the  times  of  Hippocrates,  and  has 
been  recommended  in  syphilis  and  for  old  ulcers. 
The  expressed  oil  of  the  fruit  has  been  deemed 
efficacious  against  the  tapeworm,  and  is  also  used 
as  a  laxative  injection.  The  leaves,  long  occa- 
sionally employed  for  various  purposes  in  both 
regular  and  domestic  practice,  have  been  found 
by  Negrier  of  Angers,  in  the  highest  degree 
efficacious  in  scrofula.  He  gave  to  children  a 
teacupful  of  a  pretty  strong  infusion,  or  six  grains 
(0.4  Gm.)  of  the  aqueous  extract,  or  an  equiva- 
lent dose  of  a  syrup  prepared  from  the  extract, 
two,  three,  or  four  times  a  day,  and  at  the  same 
time  applied  a  strong  decoction  to  the  ulcers,  and 
as  a  collyrium  when  the  eyes  were  diseased.  No 
injury  ever  resulted  from  a  long-continued  use 
of  the  remedy.  It  appears  to  act  as  a  moderately 
aromatic  bitter  and  astringent.  (A.  G.  J/.,  3e 
ser.,  x.  399  and  xi.  41.)  They  are  said  also  to 
have  proved  useful  as  a  topical  application  in 
malignant  pustule.  (Ibid.,  5e  ser.,  x.  609.)  l  The 
leaves  of  J.  nigra,  L.  (black  walnut),-  and  those 
of  J.  cinerea,  probably  possess  the  same  properties. 

Juglans  cinerea,  Willd.  Juglans  cathartioa, 
Michaux.  Butternut.  Oil  Xut.  White  Walnut. 
U.  8.  1890. — An  abundant  tree  of  the  Northern, 
Eastern  and  Western  portions  of  the  old  United 
States,  reaching  into  Canada.  The  fruit,  when 
half  grown,  is  sometimes  made  into  pickles,  and, 
when  ripe,  affords  in  its  kernel  a  grateful  article 
of  food.  The  bark  is  used  for  dyeing  wool  a  dark- 
brown  color,  though  inferior  for  this  purpose  to 
that  of  the  black  walnut.  It  is  said  to  be  rube- 
facient when  applied  to  the  skin.     The  inner  bark 

1  Nucitannic  Acid.— In  the  walnut,  between  the 
kernel  and  the  shell,  is  a  thin  membrane,  which 
closely  embraces  the  cotyledon,  called  the  episperm, 
which  consists  of  two  layers,  the  inner  very  thin, 
colorless,  translucent,  and  perfectly  tasteless,  the 
outer  coarser,  somewhat  colored,  and  of  a  bitter, 
disagreeable  taste.  The  latter,  examined  chemically 
by  T.  L.  Phipson,  was  found  to  contain,  among  other 
principles,  as  gallic  and  ellagic  acid,  etc.,  a  new 
variety  of  tannic  acid,  which  he  proposes  to  name 
nucitannic  acid  or  nucitanniti.  to  which  the  outer 
membrane  chiefly  owes  its  unpleasant  taste.  It  is  a 
glucoside,  as  when  boiled  for  some  hours  with  diluted 
hydrochloric  acid  it  splits  into  glucose  and  a  peculiar 
red  acid  substance,  which  he  calls  rothic  acid,  C14 
H1207,  and  the  properties  of  which  he  has  pretty  thor- 
oughly investigated.  (Chem.  News,  Sept.  3,  1869, 
p.    116.) 

2  For  an  exhaustive  chemical  examination  of  black 
walnut  leaves  by  Miss  L.  J.  Martin,  see  A.  J.  P., 
1886,    p.    468. 
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is  the  medicinal  portion;  that  of  the  root,  being 
considered  most  efficient,  was  directed  by  the 
U.  S.  P.     It  should  be  collected  in  May  or  June. 

On  the  living  tree,  the  inner  bark,  when  first  un- 
covered, is  of  a  pure  white,  which  immediately  on 
exposure  becomes  a  fine  lemon  color,  and  ulti- 
mately changes  to  deep  brown.  It  has  a  fibrous 
texture,  and  was  officially  described  as  follows: 
"In  flat  or  curved  pieces,  about  5  Mm.  thick; 
the  outer  surface  dark  gray  and  nearly  smooth, 
or  deprived  of  the  soft  cork  and  deep  brown;  the 
inner  surface  smooth  and  striate;  transverse 
fracture  short,  delicately  checkered,  whitish  and 
brown;  odor  feeble;  taste  bitter  and  somewhat 
acrid."  I .  B.  1890.  Its  medicinal  virtues  are  ex- 
tracted by  boiling  water.  Bigelow  could  de- 
tect no  resin  in  the  bark,  and  the  presence  of 
tannin  was  not  evinced  by  the  test  of  gelatin, 
though  a  brownish-black  color  was  produced  In- 
ferrous  sulphate.  Charles  (').  Thiebaud  found  the 
bark  to  be  destitute  of  tannic  acid  and  of  any 
vegetable  alkaloid,  but  to  contain  bitter  extractive, 
oily  matter  in  large  proportion,  a  volat  ilizablc 
acid  crystallizing  in  bright,  orange-yellow  crys- 
tall,  and  appearing  to  bear  some  analogy  with 
chrysophanie  acid,   named    jualandie  acid,  another 

acid  crystallizing  in  tabular  colorless  crystals,  and 

a  volatile  acid,  with  ashes,  potassium  largely, 
with  traOM  of  sodium,  calcium,  and  aluminum. 
(A.  J.  /'..  1S72,  ji.  253.)  Dawson  found  resin  in 
\crv  small  proportion,  a  volatile  acid.  and.  besides 

the    bases   discovered    by    Thiebaud.    magnesium, 

combined,  as  were  the  other  bases,  wilh  carbonic, 
hydrochloric,  phosphoric,  and  silicic  acids!  slaisch 

has  no  doubt  that,  the  juglandic  acid  of  Thie- 
baud is  the  nuein  "f  A.  Yogd.  Jr..  found  in 
green   walnut    peel,       (   1 .  ./.    /'..   April.    1 M 7 4 .    167.) 

K.  I).  Truman   [Ibid.,  1898,  426)   made  proximate 

analyses  of   the   root    bark   and    the  trunk   bark    for 

comparison.  In  the  trunk  bark.  Instead  of  the 
crystalliaable  juglandic  acid,  he  found  an  nncrys- 

talli/ablc  acid  and  a  crystalline  roin.  Tanret 
and    Yilliers    isolated    from    the    leaves   a    oarbohy- 

drate,   nttoite,   CsHigOg -f-  2HgO,    which    rosea    at 

218°  ('..  is  not  fermentable,  and  does  not  reduce 
l-'ehling's  solution.  It  has  linos  bean  shown  to  be 
identical  with  inotite.  Tanret  also  [Jmkntb.  {■ 
I'hann..  1S7C.  IMS  i  thinks  that  he  has  obtained 
an  alkaloid  from  walnut  leaves,  which  he  pro- 
poses to  call  juglandine.  The  European  walnut 
bark  yielded  glyoprrhizin  abundantly  to  Sestini. 
Juglon,  CioHqO«,  the  characteristic  constituent  of 
Juglans  regia,  has  been  prepared  synthetically  by 

Bernthsen   and    Semper,   and    is   now    recognized    as 

a-oaynaphthoquinone,  ('ioHs'OH  i02.  as  it  can  be 
made  from  dioxynapbt  halene  by  the  action  of 
chromic  acid  mixture.  It  is  in  brownish-red  crys- 
talline needles  Inning  a  faint  odor  of  walnut 
hulls,  and  is  stcrnutatorv.  (Bcr.  d.  Chan.  Chss., 
1887,  834.) 

Extract  11  m  Jualandis.  U.  8.  1890.  Extract 
of  Juglans.  Extrait  d'Ecorec  dc  tfoyer  (jris.  Fr. ; 
iiutternussrinden-Extrakt.  (!.  Extract  of  Butter- 
nut.— "Juglans,  in  No.  30  powder,  otic  thousand 
grammes  [or  35  ounces  av..  120  grains] ;  Diluted 
Alcohol,  a  sufficient  quantity.  Moisten  the  pow- 
der with  four  hundred  cubic  centimeters  Tor  13 
fluidounces,  2,52  minims]  of  Diluted  Alcohol,  and 
pack  it  firmly  in  a  cylindrical  percolator;  then 
add  enough  Diluted  Alcohol  to  saturate  the  pow- 
der and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and.  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.     Then 


allow  the  percolation  to  proceed,  gradually  adding 
Diluted  Alcohol,  until  three  thousand  cubic  centi- 
meters [er  101  fluidounces,  212  minims]  of  tinc- 
ture are  obtained,  or  the  Juglans  is  exhausted. 
Distil  off  the  Alcohol  from  the  tincture  by  means 
of  a  water-bath,  and  evaporate  the  residue,  on  a 
water-bath,  to  a  pilular  consistence."  U.  S.  1890. 

Butternut  is  a  mild  cathartic  resembling  rhu- 
barb in  its  action,  but  less  certain.  It  was  much 
used  during  our  Revolutionary  war  as  an  habit- 
ual laxative,  and  was  especially  esteemed  by  Rush 
in  the  treatment  of  dysentery  and  hepatic  conges- 
tions. It  should  always  be  given  in  the  form  of 
extract.  Dose  of  the  extract,  from  twenty  to 
thirty  grains  (1.3-2.0  Gm.),  or  as  a  laxative,  five 
to  ten  grains    (0.32-0.65  Gm.). 

Juniperus.  I  ■  &'.  1880.  Juniper.  Eructus 
Junijieri,  P.  (i.  Baeeec  Juniperi.  Juniper  Berries. 
(,'<  nicrrc.  Baies  de  (lenierre,  Fr.  Gemeiner  Wach- 
holder.  ^Yaehholderbeeren,  G.  Ginepro,  It.  F.ne- 
bro.  Bayas  de  Enebro,  Sp. 

Juniperus  communis,  L.  (Ham,  Coniferae),  is  an 
erect  evergreen  shrub,  usually  small,  but  some- 
times twelve  to  fifteen  feet  high,  with  numerous 
very  close  branches. 

The  common  juniper  is  a  native  of  Europe  and 
the  northern  regions  of  Asia  and  North  America. 
Northward  it  becomes  a  trailing  shrub,  seldom 
more  than  two  or  three  feet,  high,  spreading  in  all 
directions,  throwing  out  roots  from  its  branches, 
and  forming  beds  which  are  often  many  rods  in 
circumference.  The  name  of  ./.  dcjircssa  has  been 
proposed  for  this  variety.  The  common  juniper 
(lowers  in  May.  but  does  not  ripen  its  fruit  until 
late  in  the  following  year.  All  parts  of  the  plant 
contain  a  \olatile  oil,  which  imparts  to  them  a 
peculiar  Savor.  The  wood  has  a  slight  aromatic 
odor,  and  was  formerly  used  for  fumigation.  A 
terebinthinate  juice  exudes  trom  the  tree  and 
hardens  on  the  bark.  This  has  been  erroneously 
considered  as  identical  with  the  gum  known  com- 
mercially as  sundarach. 

The  berries,  as  the  fruit  is  commonly  called, 
are  occasionally  brought  to  the  Philadelphia  mar 

ke1  from  New  Jersey.  Hut,  though  equal  to  the 
European  in  appearance,  they  are  inferior  in 
strength,  and  are  not  much  used.  The  best,  conic 
from  the  south  of  Europe,  particularly  from 
Trieste  and  the  Italian  ports.  They  are  globular, 
more  or  less  shrivelled;  about  as  large  as  a  pea; 
marked  wilh  three  furrows  at  the  summit,  and  at 
the  base  with  tubercles  from  the  persistent  calyx, 
and  covered  with  a  glaucous  bloom,  beneath  which 
they  are  of  a  shining  blackish-purple  color.  They 
contain  a  brownish-yellow  pulp,  and  three  ovate, 
long.  bony,  angular  seeds.  They  have  an  agree- 
able somewhat  aromatic  odor,  and  a  sweetish, 
warm,  bitterish,  slightly  terebinthinate  taste. 
These  properties,  as  well  as  their  medicinal  virtues, 
they  owe  chiefly  to  a  volatile  oil.  (See  Oleum, 
Juniperi,  p.  849.)  The  other  constituents,  accord- 
ing to  Trommsdorff,  are  resin,  sugar,  gum,  wax, 
lignin,  water,  and  various  saline  substances.  The 
proportion  of  these  constituents  varies  according 
to  the  greater  or  less  maturity  of  the  berries.  The 
volatile  oil  is  most  abundant  in  those  which  have 
attained  their  full  growth  and  are  still  green,  or 
in  those  which  are  on  the  point  of  ripening.  In 
the  latter  Trommsdorff  found  1  per  cent,  of  the 
oil.  In  those  perfectly  ripe  it  has  been  partly 
changed  into  resin,  and  in  those  quite  black, 
completely  so.  The  berries  impart  their  virtues 
to  water  and  alcohol.  They  are  very  largely  con- 
sumed in  the  preparation  of  gin. 
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The  tops  of  juniper  were  formerly  directed  by 
the  Edinburgh  and  Dublin  Colleges.  Their  odor 
is  balsamic,  their  taste  resinous  and  bitterish,  and 
they  possess  similar  virtues  with  the  berries. 

Juniper  berries  are  gently  stimulant  and  di- 
uretic, imparting  to  the  urine  the  odor  of  violets, 
and  producing  occasionally,  when  largely  taken, 
disagreeable  irritation  in  the  urinary  passages. 
They  are  chiefly  used  as  an  adjuvant  to  more 
powerful  diuretics  in  dropsical  complaints.  The 
infusion  is  a  good  preparation.  It  is  made  by 
macerating  an  ounce  of  the  bruised  berries  in  a 
pint  of  boiling  water,  the  whole  of  which  may  be 
taken  in  the  course  of  twenty-four  hours.  The 
fluidextract  is  an  eligible  preparation,  but  for 
most  purposes  the  oil  is  preferable.  (See  Oleum 
Juniperi,  p.  849.) 

Juniperus  Virginiana.  L.  Red  Cedar.  Cedre 
de  Virginie,  Fr.  Virginische  Ceder,  Rothe  Ceder, 
G. — The  tops  of  this  plant  were  formerly  included 
in  the  Secondary  List  of  the  U.  S.  Pharmacopoeia. 
The  tree  is  an  evergreen  of  slow  growth,  seldom 
very  large,  though  sometimes  attaining  a  height 
of  forty  or  fifty  feet,  with  a  stem  more  than  a 
foot   in   diameter. 

It  grows  in  all  latitudes  of  the  United  States, 
east  of  the  Rocky  Mountains,  from  Vermont  to 
the  Gulf  of  Mexico,  but  it  is  most  abundant  and 
vigorous  in  the  southern  section.  The  interior 
wood  is  of  a  reddish  color,  and  highly  valuable 
on  account  of  its  great  durability.  Small  excres- 
cences, which  are  sometimes  found  on  the  branches 
of  the  tree,  are  popularly  used  as  an  anthelmintic, 
under  the  name  of  cedar  apples,  in  the  dose  of 
from  ten  to  twenty  grains  (0.65-1.3  Gm.)  three 
times  a  day.  The  tops  have  a  pleasant  odor,  and  a 
strong,  bitterish,  somewhat  pungent  taste.  These 
properties  reside  chiefly  in  a  volatile  oil,  and  are 
readily  imparted  to  alcohol.  The  leaves,  analyzed 
by  Wra.  J.  Jenks,  were  found  to  contain  volatile 
oil,  gum,  tannic  acid,  albumen,  bitter  extractive, 
resin,  chlorophyll,  fixed  oil,  lime,  and  lignin.  (A. 
J.  P.,  xiv.  235.)  They  bear  a  close  resemblance 
to  the  leaves  of  Juniperus  Snbina,  L.,  from  which 
they  can  be  certainly  distinguished  only  by  the 
difference  of  odor.  The  oil  of  red  cedar  is  now  an 
article  of  commerce;  it  is  used  generally  in  per- 
fumery, and  is  one  of  the  principal  constituents 
of  the  popular  extract  of  white  rose.  (A.  J.  P., 
1877,  180.)  It  possesses,  in  a  marked  degree,  the 
well  known  agreeable  odor  of  the  red  cedar  wood. 
Cedrene  camphor,  C15II26O  =  C16H24  +  HgO,  may 
be  obtained  by  cooling  the  oil  until  coagulated,  and 
separating  the  crystalline  portion  by  expression; 
the  expressed  liquid  is  cedrene,  C15H24,  which,  after 
rectification  and  distillation,  has  the  sp.  gr.  0.984 
at  15°  C.  (59°  F.),  boiling  at  237°  0.  (458.6°  P.). 
Cedrene  may  also  be  prepared  from  the  cedrene 
camphor  by  the  dehydrating  action  of  phosphoric 
anhydride,  P2O6.  The  resemblance  of  red  cedar 
to  savin  is  said  also  to  extend  to  its  medicinal 
properties.  It  is,  however,  much  less  energetic, 
and  has  not  acquired  the  confidence  of  the  pro- 
fession. Externally  applied  it  acts  as  an  irritant, 
and  an  ointment,  prepared  by  boiling  the  fresh 
leaves  for  a  short  time  in  twice  their  weight  of 
lard  with  the  addition  of  a  little  wax,  is 
employed  as  a  substitute  for  savin  cerate  in 
maintaining  a  purulent  discharge  from  blistered 
surfaces.  Sometimes  the  dried  leaves  in  powder 
are  mixed  with  six  times  their  weight  or  rosin 
cerate,  and  used  for  a  similar  purpose.  But 
neither  of  these  preparations  is  as  effectual  as  the 
analogous  preparation  of  savin. 
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The  volatile  oil,  which  resembles  oil  of  savin 
in  its  medicinal  properties,  has  been  used  for  the 
purpose  of  producing  abortion,  and  in  some  cases 
has  caused  death.  The  symptoms  have  been  burn- 
ing in  the  stomach,  vomiting,  convulsions,  coma, 
and  a  slow  pulse,  with  evidences  of  gastrointesti- 
nal inflammation   after  death.    (See  S.  C.   Watt, 

B.  M.  S.  J.,  vol.  xl.) 

Under  the  name  of  cedar  are  known  in  com- 
merce various  trees,  some  of  which  do  not  belong 
to  the  genus  Juniperus.  The  wood  of  Juniperus 
bermudiana,  L.,  is  said  to  be  largely  used  in  mak- 
ing pencils.  The  cedar  of  Lebanon,  Cedrus  Libani, 
Barrel,  and  its  two  varieties,  the  African  cedar, 

C.  atlantica,  Manetti,  and  the  Indian  cedar  or 
deodar,  C.  Deodara,  Loud.,  are  sometimes  dis- 
tilled for  oil,  and,  under  the  name  of  libanol, 
an  oil  obtained  from  Cedrus  atlantica,  Manetti, 
or  satin-wood,  has  appeared  in  commerce  and  is 
said  to  be  useful  in  the  treatment  of  blennor- 
rhagia,  phthisis,  bronchitis,  and  eruptions  upon 
the  skin,  having  properties  very  similar  to  those 
of  the  oil  of  santal.  It  may  be  given  in  capsules  up 
to  forty-five  grains  (3  Gm.)  per  day.  In  skin 
eruptions  the  25  per  cent,  ointment  made  with 
vaseline  has  been  used.  Other  trees  known  as 
cedars  are  the  white  cedar,  Cupressus  thyoides,  L. ; 
the  American  white  cedar,  Thuja  occidentals, 
Linn.;  the  Californian  white  cedar,  Libocedrus 
decurrens,  Torr.  j  the  New  Zealand  cedar,  Liboced- 
rus Biduillii,  Hook.  The  Australian  red  cedar, 
Cedrela  Toona,  Roxb.,  and  the  West  India  cedar, 
Cedrela  odorata,  L.,  belong  to  an  entirely  dif- 
ferent family,  the  Meliaceae  ( Cedrelaceae ) .  The 
wood  of  the  latter  species  is  used  in  making  cigar 
boxes,  and,  according  to  Schimmel,  yields  3  per 
cent,  of  a  volatile  oil,  which  has  a  specific  gravity 
of  0.915,  boils  between  265°  and  270°  C.  (509° 
to  518°  F. ),  and  has  an  optical  rotation  of 
5.053°  in  a  100  Mm.  tube.  It  is  said  to  be  a 
powerful  insecticide.    (P.  J.,  Aug.  29.  1896,  179.) 

Kairine.  Kairin,  G. — The  hydrochloride  of 
methyloxytetrahydroquinoline,  C10H13OX.HCI  -+- 
H20,  is  the  commercial  kairine  (kairine  M). 
Quinoline  is  treated  with  sulphuric  acid,  form- 
ing quinoline-sulphonic  acid,  which,  fused  with 
caustic  soda,  yields  oxyquinoline,  which  is  then 
reduced  with  tin  and  hydrochloric  acid,  forming 
tetrahydroxyquinoline,  and  this,  on  treatment  with 
methyl  bromide,  yields  methyltetrahydroxyquino- 
line  or  kairine.  Kairine  A  is  the  corresponding 
ethyl  compound,  and  has  similar  properties.  Kai- 
rine, as  brought  into  commerce,  is  readily  soluble 
in  water  and  alcohol,  and  forms  a  grayish-white 
crystalline  powder,  with  bitter,  salty  taste.  Ferric 
chloride  produces  a  dark  brown  color,  which  upon 
the  addition   of   sulphuric   acid  turns   purple. 

Kairine  belongs  to  the  antipyretic  remedies,  and 
is  without  doubt  capable  of  producing  pro- 
nounced fall  of  temperature  in  fever,  accompa- 
nied by  copious  sweating.  It  is,  however,  a  car- 
diac depressant,  which  is  said  to  act  directly 
upon  the  cardiac  muscles,  and  is  very  prone  to 
produce  cyanosis  and  collapse.  The  reports  have 
been  so  unfavorable  that,  in  the  absence  of  ad- 
vantage over  antipyrine  and  antifebrine,  kairine  is 
no  longer  used  in  practical  medicine.  Dose,  five 
to  ten  grains   (0.32-0.65  Gm.). 

Kairoline,  M.  or  A.  Tetrahydromethyl- 
quinoline.  or  Tetrahydroethylquinoline. — These 
bases  differ  from  kairine  in  not  containing  oxy- 
gen. Their  characters  are  similar.  The  sulphates 
are  the  commercial  salts.  For  physiological  ac- 
tion, see  Ber.  d.  Chem.  Ges.,  xvi.  739. 
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Kaladana.  Br.  Add.  Pharbitis  Nil.—"  The 
dried  seeds  of  Ipomoea  hederacea,  Jacq."  Closely 
allied  to  Ipomoea  hederacea  is  /.  muricata,  the 
seeds  of  which  are  largely  imported  into  Bombay, 
from  Persia,  under  the  name  of  tukm-i-nil.  The 
juice  of  this  plant  is  employed  to  destroy  bedbugs, 
and  the  seeds  are  said  to  be  identical  in  their  me- 
dicinal properties  with  those  of  the  official  plant. 
Kaladana  seeds  are  in  the  form  of  the  segment  of 
a  sphere,  black,  somewhat  hairy,  weighing  from 
one-half  drachm  to  nearly  one  drachm.  From  them 
is  prepared  pharbitisin,  kaladana  resin  (Kaladance 
Resina,  Br.  Add.),  by  digesting  the  seed  with 
twice  its  weight  of  alcohol  until  exhaustion,  and 
precipitating  with  distilled  water.  (For  detail 
see  Br.  Add. )  Kaladana  resin  occurs  "  in  brown- 
ish opaque  fragments,  translucent  at  the  edges, 
brittle,  breaking  with  a  resinous  fracture,  readily 
reduced  to  a  gray  powder;  sweetish,  and  acrid  to 
the  throat;  somewhat  disagreeable  in  odor  espe- 
cially when  warmed;  easily  soluble  in  alcohol  (90 
per  cent.),  practically  insoluble  in  benzol,  ether, 
chloroform,  or  carbon  bisulphide.  It  melts  at 
about  320°  F.   (160°  C.)."    Br.  Add. 

Kaladana  seeds  are  actively  purgative.  In 
small  doses  they  produce  little  or  no  irritation, 
but  in  large  doses  are  capable  of  acting  as  a  vio- 
lent drastic  cathartic.  The  Br.  Add.  recognizes 
a  compound  powder  of  kaladana  (Pulvis  Kala- 
dance Compositus,  Br.  Add. ) ,  composed  of  five 
parts  of  kaladana,  nine  parts  of  potassium  tar- 
trate and  one  part  of  ginger,  which  is  an  imi- 
tation of  the  compound  powder  of  jalap,  and  is 
used  for  similar  purposes,  in  the  dose  of  twenty 
to  sixty  grains  (1.2-3.9  Gm. ).  Tincture  of  kala- 
dana (Tinctura  Kaladana;,  Br.  Add.,  four  ounces 
in  one  pint)  is  given  in  the  dose  of  one-half  to  one 
fluidrachm  (1.8-3.75  Cc. ).  Much  the  best  prep- 
aration is  the  resin,  dose,  two  to  eight  grains  (0.13 
-0.5  Gm.)  administered  in  pill  or  capsule,  com- 
bined with  extract  of  belladonna  or  an  aromatic. 

Kalagua. — A  study  of  this  South  American 
plant,  which  has  been  put  upon  the  market  as  a 
specific  for  tuberculosis,  made  upon  the  lower 
animals  by  D.  H.  Bergey,  shows  that  it  has  no 
specific  influence  upon  the  tubercle  bacillus. 

Kalmia.  Kalmia  latifolia,  L.  Laurel.  Moun- 
tain Laurel.  Broad-leafed  Laurel.  CalieO'butk. 
Spoonwood.  Kalmie,  Fr.,  G. — This  well-known 
ericaceous  evergreen  is  found  from  New  Bruns- 
wick to  Florida  and  from  Ohio  to  Louisiana,  being 
especially  abundant  on  the  6ides  of  hills  and 
mountains.  It  is  from  three  to  ten  feet  in  height. 
The  leaves,  which  are  supposed  to  be  possessed  of 
poisonous,  narcotic  properties,  have  been  found 
by  Charles  Bullock  to  contain  gum,  tannic  acid, 
resin,  chlorophyll,  fatty  matter,  a  substance  re- 
sembling mannite,  an  acrid  principle,  wax.  ex- 
tractive, albumen,  yellow  coloring  matter,  lignin, 
and  salts  of  potassium,  calcium,  and  iron.  (A.  J. 
P.,  xx.  264.)  George  W.  Kennedy  detected  the 
glucoside  arbutin  in  them.  (Ibid.,  xlvii.  5.) 
Although  chemists  have  failed  to  find  the  toxic 
principle  in  this  plant,  the  leaves  are  popularly 
believed  to  be  poisonous  to  sheep  and  other  small 
animals,  but  are  said  to  be  eaten  with  impunity 
by  deer,  goats,  and  grouse.  It  is  also  affirmed 
that  severe  and  fatal  poisoning  has  been  pro- 
duced by  eating  grouse  that  have  fed  upon  these 
leaves.  *  (See  16th  ed.  U.  S.  D.)  Scientific  proof 
of  the  poisonous  properties  of  the  laurel  still 
seems  to  be  lacking.  The  leaves  have  been  used 
internally  in  diarrhoea  and  in  syphilis,  and  ex- 
ternally in  skin  diseases.      (See  16th  ed.  U.  S.  D.) 


It  is  probable  that  other  species  of  Kalmia,  as 
K.  angustifolia,  L.,  or  sheep-laurel,  and  K.  glauca, 
Ait.,  or  swamp-laurel,  have  properties  identical 
with  those  of  K.  latifolia.  A  decoction  of  the 
leaves  of  A",  angustifolia  is  used  by  the  negroes 
as  a  wash  for  ulcerations  between  the  toes. 

Kamala.  U.  S.  1890.  Kamala.  Glandulas 
Rottlerce. — The  U.  S.  Pharmacopoeia,  under  the 
name  of  Rottlera,  U.  S.  1870,  Kameela,  formerly 
recognized  the  glands  and  hairs  from  the  capsules 
of  Mallotus  philippinensis  (Lamarck),  Muell. 
Arg.  (Rottlera  tinctoria,  Roxburgh).  This  tree 
grows  in  Abyssinia,  Southern  Arabia,  Hindos- 
tan,  the  East  India  islands,  China,  and  Australia, 
reaching  a  height  of  from  fifteen  to  twenty  feet, 
and  yielding  a  roundish,  three-valved,  three-celled 
capsule  about  the  size  of  a  small  cherry,  thickly 
covered  with  a  red  powder,  which  is  collected  in 
Hindostan  by  rolling  the  berries  about  in  large 
baskets  until  the  freed  powder  sifts  through  the 
open  wicker-work. 

Kamala,  as  brought  to  our  market,  is  a  light, 
finely  granular,  very  mobile  powder,  of  a  brown- 
ish-red or  madder  color,  with  little  odor  or  taste, 
but  producing  a  slight  sense  of  acrimony  in  the 
mouth,  and  feeling  gritty  under  the  teeth.  (When 
the  grittiness  is  excessive,  the  drug  has  probably 
been  adulterated  with  earthy  matters.)  It  is  in- 
flammable, and  flashes  almost  like,  gunpowder 
when  dropped  into  the  flame  of  a  candle.  It  is 
insoluble  in  cold  and  but  very  slightly  soluble  in 
boiling  water;  but  alkaline  solutions,  alcohol, 
and  ether  dissolve  a  large  proportion  of  it,  form- 
ing a  deep  red  solution,  from  which  water  pre- 
cipitates resinous  matter,  "  imparting  a  deep  red 
color  to  alkaline  liquids,  alcohol,  ether,  or  chloro- 
form, and  a  pale  yellow  tinge  to  boiling  water." 
1890.  Under  the  microscope  it  consists  of 
garnet-red,  semi-transparent,  roundish,  glandular 
granules,  from  -gfo  to  y^  of  an  inch  in  diameter, 
and  containing  numerous  red,  club-shaped  vesicles, 
more  or  less  mixed  with  minute  stellate  hairs,  and 
the  remains  of  stalks  and  leaves,  the  latter  of 
which  are  easily  removed  by  careful  sifting.  It 
has  been  examined  chemically  by  Thomas  Ander- 
son of  Glasgow,  and  by  G.  Leube,  in  Germany. 
As  given  by  the  former,  the  constituents  are,  in 
100  parts,  78.19  of  resinous  coloring  matter,  7.34 
of  albumin,  7.14  of  cellulose,  etc.,  a  trace  of  vola- 
tile oil  and  volatile  coloring  matters,  3.84  of 
ashes,  and  3.49  of  water.  The  amount  of  earthy 
impurities,  chiefly  sand,  in  commercial  kamala, 
varies  greatly,  sometimes  amounting  to  fifty  or 
even  sixty  per  cent.  It  can  readily  be  estimated 
by  heating  the  drug  to  redness  and  weighing  the 
residue.  The  U.  S.  P.  permitted  the  presence  of 
"  not  more  than  8  per  cent,  of  ash."  Any  speci- 
men of  kamala  containing  more  than  the  official 
percentage  of  impurity  should  be  rejected.  Of  the 
resinous  coloring  substances,  Anderson  obtained 
one  in  a  pure  state  by  allowing  a  concentrated 
ethereal  solution  to  stand  for  two  days,  drain- 
ing and  pressing  in  bibulous  paper  the  resulting 
mass  of  granular  crystals,  and  purifying  them 
from  adhering  resin  by  repeated  solution  in  ether 
and  recrystalTization.  To  this  substance  he  gave 
the  name  of  rottlerin.  It  is  in  the  form  of 
minute  crystalline  plates,  of  a  yellow  color  and  a 
satin-like  *  lustre,  insoluble  in  water,  sparingly 
soluble  in  cold  but  more  so  in  boiling  alcohol,  and 
readily  dissolved  by  ether,  and  by  alkaline  solu- 
tions/which  assume  a  dark  red  color.  Rottlerin 
melts  when  heated  moderately,  and  at  a  higher 
heat  is  decomposed,  giving  off  pungent  vapors.    Its 
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formula,  according  to  Anderson,  is  C11H10O3.  A 
and  W.  Perkin  (Ber.  d.  Chem.  Ges.,  19,  3109)  and 
Jawein  (Ibid.,  20,  182)  both  stated  that  rottlerin 
can  be  extracted  from  kamala  by  the  action  of  car- 
bon disulphide.  Jawein  gave  its  fusing  point  as 
200°  C.  (392°  F.),  and  said  that  it  was  easily 
soluble  in  hot  alcohol  and  acetic  acid.  In  a  later 
communication,  A.  G.  Perkin  (P.  J.,  1893,  159, 
236),  stated  that  when  he  extracted  it  with 
ether,  kamala  yielded  a  dark  brownish  resinous 
product  from  which  six  distinct  substances  can 
be  isolated.  Rottlerin,  iso-rottlerin,  a  wax,  and 
two  resins,  one  of  high  and  one  of  low  melting 
point,  form  the  principal  constituents.  There  is 
also  present  a  trace  of  a  yellow  crystalline  color- 
ing matter  melting  at  from  192°-193°  C.  (377.6°- 
379.4°  F.).  The  formula  C11H10O3  for  rottlerin 
is  confirmed.  Perkin  also  found  in  kamala  a  small 
quantity  of  a  sugar  soluble  in  water.  Potassium 
permanganate  oxidizes  it  to  oxalic  and  benzoic 
acids;  nitric  acid  of  1.5  sp.  gr..  on  the  other  hand, 
oxidizes  it  to  oxalic  acid,  ortho-  and  para-nitroein- 
namic  acids,  and  para-nitrobenzoic  acid.  The 
ashes  were  in  the  extraordinary  proportion  of 
25.85  per  cent.,  and  of  the  ashes  83.8  per  cent, 
consisted  of  insoluble  silica.  Silica  probably 
enters  essentially  into  the  constitution  of  the 
minute  granules,  and  its  presence  accounts  for 
their  grittiness  under  the  teeth.  The  active  con- 
stituent is  supposed  to  be  the  resin. 

Kamala  is  actively  or  even  violently  purgative 
in  full  doses,  occasionally  causing  nausea,  but  sel- 
dom vomiting.  Although  long  used  in  India 
against  the  tape  worm,  the  value  of  kamala  as  a 
taenifuge  was  first  made  generally  known  by  C. 
Mackinnon  (Ind.  Ann.  Med.  Sri.,  1854).  It  is 
given,  without  previous  preparation  of  the  pa- 
tient, in  the  dose  of  from  one  to  three  drachms 
(3.9-11.6  Gm.),  suspended  in  water,  mucilage, 
or  syrup.  In  the  latter  dose  it  sometimes  acts 
violently.  The  worm  is  usually  expelled  dead  at 
the  third  or  fourth  stool.  If  the  first  dose  fails 
to  operate  on  the  bowels,  it  may  be  repeated  in 
four  hours,  or  followed  by  a  dose  of  castor  oil. 
The  tincture  (four  ounces  to  eight  fluidounces  of 
diluted  alcohol)  is  also  said  to  be  efficient  in  doses 
of  from  one  to  four  fluidrachms  (3.75-15  Cc). 
As  an  external  remedy,  kamala  is  used  by  the 
people  of  India  in  various  affections  of  the  skin, 
particularly  scabies.  William  Moore  of  Dublin, 
has  employed  it  successfully  in  herpetic  ringworm. 
(Dublin  Hosp.   Gaz..  Nov.   15,   1857.) 

Kandol.  Canadol. — This  is  a  light  fraction  of 
petroleum  of  great  volatility,  which  is  said  to 
afford  a  very  cheap  and  efficient  means  of  rapidly 
freezing  the  skin  and  subdermal  tissues. 

Kava  Rhizome.  Farce  Rhizoma. — "The  decor- 
ticated, dried,  and  divided  rhizome,  without  the 
roots,  of  Piper  Methysticum,  Forster."  Br.  Add. 
Ava,  or  kava,  is  the  native  name  of  a  beverage 
formerly  prepared  in  the  Sandwich  Islands,  by 
the  aborigines,  from  the  root  of  the  Piper  Methys- 
ticum, Forst.  (Macropiper  Methysticum,  Miq.. 
Methysticum  esculentum.  Raf. ).  The  intoxication 
produced  by  this  drug  is  wholly  unlike  that  caused 
by  alcohol,"  being  of  a  silent  and  drowsy  charac- 
ter, accompanied  by  incoherent  dreams,  with  great 
loss  of  muscular  power,  which  is  probably  due 
to  the  action  of  kava  resin  upon  the  spinal  cord. 

The  rhizome  of  the  kava  is  large,  fibrous,  and 
spongy.  In  commerce  "  it  occurs  in  whitish  or 
light  brownish-gray  irregularly  cuboid  or  roughly 
wedge-shaped  fragments,  from  which  the  gray  per- 
iderm has  been  sliced  off;    from  half  an  inch  to 


two  inches  (one  and  a  quarter  to  five  centimetres) 
thick.  Most  of  the  fragments  exhibit,  when  cut, 
a  central  portion  of  a  close,  even  texture,  sur- 
rounded by  a  distinct  ring  of  narrow  radiating 
vascular  bundles,  separated  by  relatively  broad 
paler  medullary  rays.  The  rhizome  has  a  starchy 
fracture,  a  slight  6omewhat  pleasant  odor,  and, 
when  masticated,  a  piperaceous,  faintly  bitter,  and 
slightly  saponaceous  taste.  Pieces  of  a  coarsely 
porous  or  very  woody  character  should  be  ex- 
cluded."   Br.  Add. 

Gobley  isolated  from  kava  root  a  crystalline 
principle  (analogous  to  piperin),  methysticin,  or 
kavahin,  which  is  without  odor  and  taste,  and  is 
probably  inert.  (J.  P.  C,  Jan.  1860.)  It  pos- 
sesses the  formula  C16H18O5,  and  when  purified 
forms  silky,  lustrous  needles  melting  at  138°  to 
139°  C.  (280.4°  to  282.2°  F.).  Kavahin  differs  from 
piperin  and  cubebin  in  being  colored  red  by  hydro- 
chloric acid,  the  red  color  fading  on  exposure  to  air 
into  a  bright  yellow,  and  in  being  colored  by  strong 
sulphuric  acid  a  purplish  violet,  which  passes  into 
green.  In  1844  Morson  discovered  an  active  prin- 
ciple, kawine.  This  is  a  greenish-yellow,  strongly 
aromatic  and  acrid  resin.  It  was  again  studied  by 
Cuzaut  in  1860,  and  by  Lewin  in  1886.  This  latter 
investigator  separates  it  into  two  resins,  of  which 
the  /3-resin  is  greasy  and  of  a  reddish-brown  color, 
appearing  in  mass  almost  black.  This  is  less 
active  than  the  a-resin,  which  is  yellowish  brown, 
has  the  characteristic  odor  of  the  drug,  is  freely 
soluble  in  alcohol,  and  placed  upon  the  tongue 
produces  a  burning  sensation  followed  by  local 
anaesthesia.  (A.  J.  P.,  1886,  450.)  A  volatile 
oil  has  also  been  found  in  the  root.  (J.  P.  C, 
March,  1862.)  Lavialle  (L'Union  Pharm.,  Jan. 
1S89)  claims  to  have  obtained  an  alkaloid,  ka- 
vaine.      (See  also  Proc.  A.  Ph.  A.,  1897,  564.) 

The  physiological  action  of  kava  root  and  its 
resin  has  been  especially  investigated  by  L.  Lewin 
(Piper  Methysticum,  Berlin,  1886),  and  David 
Cerna  (T.  G..  1891).  The  phenomena  which  fol- 
low the  hypodermic  injection  of  the  fluidextract 
of  kava  or  of  a  solution  of  its  resin  are,  anaesthe- 
sia at  the  point  of  injection,  followed  after  absorp- 
tion by  general  paralysis,  due  to  a  direct  paralysis 
of  the  motor  side  of  the  spinal  cord,  the  motor 
nerves  and  the  muscles  remaining  intact.  The 
local  anaesthesia  is  due  to  a  paralysis  of  the  sen- 
sory nerve  filaments,  and  when  the  resin  is  brought 
in  contact  with  the  mucous  membranes  there  is 
a  burning  pain,  followed  in  time  by  a  complete 
loss  of  sensibility,  which  is  remarkably  perma- 
nent, since  Lewin  found  that  from  six  to  seven 
minims  of  a  solution  of  kava  injected  beneath  the 
skin  produced  a  complete  loss  of  sensibility  in 
the  surrounding  area,  which  did  not  pass  away  for 
eight  days.  (D.  M.  Ztg.,  Feb.  18S6.)  The  action 
of  the  drug  upon  the  circulation  is  subordinate 
to  its  nervous  influence,  but  according  to  the  ex- 
periments of  Cerna  it  does  stimulate  the  heart, 
although  it  decreases  the  number  of  pulsations 
by  stimulating  the  inhibitory  nerve  centres.  The 
same  investigator  found  that  at  first  it  stimulates, 
afterwards  depresses,  and  finally  paralyzes  the 
respiration,  by  an  action  upon  the  centres.  The 
insolubility  and  irritant,  action  of  kava  resin  pre- 
vent its  use  as  a  practical  local  anesthetic. 

As  long  ago  as  1857  kava  root  was  employed  in 
the  treatment  of  gonorrhcra,  and  there  is  much 
testimony  to  its  value  both  in  the  acute  and  the 
chronic  form  of  the  disease,  as  well  as  in  vagi- 
nitis, leucorrhcea,  nocturnal  incontinence,  and  sim- 
ilar  conditions   of  the  genito-urinarv   tract. 
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Of  the  liquid  extract  of  kava  (Extractum 
Kavce  Liquidum,  Br.  Add.),  one  imperial  pint 
represents  twenty  avoirdupois  ounces  of  the  rhi- 
zome; it  is  given  in  doses  of  from  thirty  to  sixty 
minims  (1.8-3.75  Cc),  and  is  probably  the  best 
form  for  the  administration  of  the  drug. 

Kephir.  Kefir This  is  milk  which  has  under- 
gone a  peculiar  fermentation  caused  by  certain 
fungus  masses,  which  have  been  long  known  by 
the  Tartars  as  Kephir  seed,  or  as  the  Millet  of  the 
Prophet.  They  are  white,  irregularly  roundish 
bodies,  of  about  the  size  of  a  walnut,  with  a 
very  rough  furrowed  surface,  a  tough  gelatinous, 
or,  when  dried,  cartilaginous  consistency.  They 
have  been  found  by  morphologists  (C.  D.  Spivak, 
V.  Y.  M.  J.,  1896)  to  be  composed  of  three  dif- 
ferent organisms.  1.  Saccharomyces  ccrevisice 
(Meyen),  or  the  yeast  fungus;  2.  Bacillus  acidi 
larfici  (Pasteur);  and  3.  Dispora  caucasica, 
Kern,  or  Bacillus  kephir  (Sorokin),  a  rod-shaped 
bacterium.  For  an  analysis  of  kephir,  see 
Konig's  Nahrungs-  und  (lenussmittel,  3te  Aufl., 
Bd.  i.  420. 

For  the  methods  used  by  the  Tartars  in  prepar- 
ing kephir.  Bee  the  previous  editions  of  the  U.  S. 
D.,  also  the  paper  by  Spivak.  The  method  of 
Dmitrieff,  which  may  be  practised  by  any  one  hav- 
ing the  kephir  grains,  is  described  in  the  V.  V. 
1/.  •/..  .Fan.  1896.  According  to  Spivak.  the 
changes  in  milk  during  kcphirizat  ion  arc  as  fol- 
lows: 1.  Fat,  salts,  and  water  remain  unchanged. 
2.  The  quantity  of  Lactose  is  gradually  lessened 
from  90-60  per  millc  to  16-90  per  millc  in  the 
second-day  kephir,  and  to  12-20  per  millc  in  the 
third-day  kephir.  9.  Lactic  acid  is  increased 
from  3.5-8.0  per  millc  in  second  day  kephir  to 
6.9-0.0  in  third-day  kephir.  4.  Alcohol  is  pro- 
duced from  5.9-8.0  per  millc  in  second-day  kephir 
to  0.0-10.0  in  third-day  kephir.  5.  Carbon  diox- 
ide is  generated  in  quantities  approximating  10 
per  cent.  6,  A  part  of  the  casein — namely,  about 
10  per  cent. — is  transformed  into  acid  albumin 
and  peptone,  10  per  cent,  into  hcmialbumosc,  and 
the  rest  loses  its  lime,  and  therefore  becomes 
digestible. 

Kephir  may  be  employed  for  the  same  purposes 
as  are  koumys  and  matzoon.  It  yields  its  constit- 
uents readily  to  assimilation,  and  is  somewhat 
laxative  and  distinctly  diuretic.  It  may  be  em- 
ployed in  various  forms  of  dyspepsia,  whether  or- 
ganic or  functional,  in  anaemia  and  chlorosis,  in 
rachitis,  chronic  rhnnnatisiv.  phthisis,  and  other 
conditions  of  impaired  nutrition. 

Keratin. — The  outer  skin  surface,  the  material 
of  horns,  hoofs,  tortoise  shell,  the  finger  nails,  all 
show  a  similar  chemical  composition,  the  empiri- 
cal formula  of  which  is  said  to  be  C41H71N11 
S014.  The  percentage  of  sulphur  varies,  however, 
considerably.  Keratin  is  prepared  by  Unna  by 
steeping  parings  of  horn  in  a  digestive  liquid 
composed  of  pepsin,  1,  hydrochloric  acid,  1,  and 
water,  11,  as  long  as  the  shavings  yield  anything 
to  the  solvent.  The  residue  is  then  dissolved  in 
ammonia  by  maceration  lasting  several  weeks, 
after  which  the  solution  is  evaporated. 

Cissmann  boils  the  quills  of  birds'  feathers  in 
glacial  acetic  acid  for  from  twenty-four  to  thirty- 
six  hours  in  a  retort  furnished  with  a  return 
condenser.  A  thick  yellow-brown  liquid  is  thus 
obtained,  which  is  filtered  through  glass  wool,  evap- 
orated on  a  water  bath  to  the  consistence  of  an 
extract,  and  afterwards  dried.  Dieterich  employs 
ni^mann's  process,  but  before  the  treatment  with 
acetic  acid  he  subjects  the  feathers  to  ten  hours' 


digestion  in  water  and  then  to  eight  days'  mac- 
eration in  a  mixture  of  equal  weights  of  ether  and 
alcohol,  to  eliminate  fatty  matters  and  choles- 
terin. 

Keratin  obtained  by  one  of  the  foregoing  pro- 
cesses is  dissolved  with  the  aid  of  a  gentle  heat 
either  in  acetic  acid  or  ammonia,  and  the  solution 
is  allowed  to  clear  by  standing.  Fischer  recom- 
mends the  employment  of  seven  parts  of  keratin 
with  either  one  hundred  parts  of  acetic  acid,  or 
a  mixture  of  equal  parts  of  ammonia  and 
diluted  alcohol.  Keratin  is  insoluble  in  water,  al- 
cohol, ether,  and  diluted  acetic  acid,  or  acidulated 
pepsin  solution.  Diluted  sulphuric  acid  on  boil- 
ing changes  it  into  leucin,  tyrosin,  and  other 
products.  It  is  soluble  in  concentrated  acetic  acid, 
alkalies,  and  ammonia. 

Keratin  has  been  employed  for  the  purpose  of 
coating  pills,  so  as  to  enable  them  to  pass  through 
the  acid  juices  of  the  stomach  and  be  dissolved  in 
the  alkaline  intestinal  fluids.  It  is  proposed  to 
use  these  coatings  for  four  classes  of  medicine: 
1.  Medicines  that  can  by  prolonged  contact  cause 
irritation  to  the  mucous  membrane  of  the  stom- 
ach: arsenic,  salicylic  acid,  creosote,  chrysarobin, 
quinine  compounds,  copaiba,  cubeb,  ferruginous 
preparations  and  especially  ferric  chlorides, 
opium,  mercurial  preparations  and  especially  mer- 
curic iodide  and  chloride,  phosphorus,  and  all  the 
tasnifuge  preparations.  2.  Medicines  that  can  in- 
jure the  digestion  by  piving  insoluble  precipitates 
with  pepsin  and  peptones:  tannin,  alum,  lead 
acetate,  preparations  of  bismuth,  silver  nitrate, 
corrosive  sublimate,  etc.  9.  Medicines  thai  are  ren- 
dered inactive  or  decomposed  by  the  gastric  juice: 
alkali,  bile,  soap,  calcium  sulphide,  iron  sulphide, 
pancreatin,  etc.  4.  Medicines  which  should  ar- 
rive in  the  intestines  as  concentrated  as  possible: 
kousso,  santonin,  extract  of  male  fern,  alkali. 
For  the  preparation  of  a  solution  of  keratin  suit- 
able for  the  coating  of  pills  several  formulas  have 
been  proposed,  in  all  of  which  either  acetic  acid 
or  ammonia  is  used  as  a  solvent.  The  acetic  solu- 
tion might  be  used  for  coating  pills  containing 
salts  of  mercury,  gold,  or  iron,  arsenic,  creosote, 
salicylic  acid,  tannin,  alum.  etc.  On  the  other 
hand,  recourse  might  be  had  to  an  ammoniacal 
solution  for  pills  containing  pancreatin,  trypsin, 
bile,  alkalies,  iron  sulphide,  etc.  If  the  pill  mass 
should  contain  water,  the  pills  would  shrink  and 
fissures  would  be  produced  in  the  keratin  coating. 
It  is,  therefore,  recommended  to  use  in  the  mak- 
ing of  these  pills  a  mixture  of  yellow  wax,  one 
part,  and  suet  or  cacao  butter  ten  parts.  It  is 
also  necessary  to  avoid  the  use  of  vegetable  pow- 
ders and  to  employ  in  their  place  kaolin  or  char- 
coal powder. 

When  the  pills  are  finished  they  should  be 
dipped  in  cacao  butter,  rolled  in  charcoal  powder, 
and  then  keratinized.  For  this  purpose  the,  pills, 
placed  in  a  porcelain  capsule,  are  sprinkled  with 
a  suitable  quantity  of  keratin  solution  and  then 
shaken  together  until  the  evaporation  of  the  sol- 
vent takes  place.  This  moistening  and  drying  re- 
quire to  be  repeated  several  times  (as  many  as 
ten)  before  the  layer  of  keratin  is  sufficiently 
thick.  The  process  employed  for  coating  pills 
with  gelatin,  which  consists  in  dipping  into  the 
solution  the  pill  fixed  on  the  point  of  a  needle,  is 
not  suitable  here,  for  it  leaves  a  hole  through  the 
keratin  coating  that  can  never  be  completely 
closed. 

In  order  to  insure  that  the  keratin  used  is  in- 
soluble in  the  stomach,  Unna  recommends  that  a 
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preliminary  experiment  should  be  made  with  cal- 
cium sulphide  pills  coated  with  it.  If  in  the 
course  of  some  hours  after  such  pills  are  taken 
eructations  of  hydrogen  sulphide  are  observed,  it 
would  indicate  that  the  pills  have  been  dissolved 
in  the  stomach.  When  the  keratin  is  of  good 
quality  nothing  of  the  kind  should  occur.  Finally, 
the  pills  when  placed  in  water  should  not  liquefy 
or  crack.      (Bourquelot. ) 

Kinkeliba. — This  is  the  leaf  of  a  plant  growing 
in  Western  Africa  which  is  affirmed  to  be  of  great 
value  in  the  treatment  of  bilious  hcematuric  ma- 
larial fevers.  The  plant  has  been  attributed  to 
various  species  of  the  genus  Combretum,  but 
probably  is  the  product  of  the  C.  micranthum. 
Heckel  and  Schlagdenhauffen  found  in  the  leaves 
nothing  more  active  than  tannin.  (See  Perrot 
and  Lefevre,  Travaux  du  Laboratoire  de  Mai. 
Med.,  page  67.) 

Kola  Nuts.  Cola  acuminata  (Beauv.),  Schott. 
{Sterculia  acuminata,  Beauv.,  Bichea  solitaria, 
Stokes. )  Semen  ( ~Nuces )  Cola.  Noia>  de  Cola,  Xoix 
de  Oourou,  Cafe  du  Soudan,  Fr.  Kolanuss,  G. 
These  are  yielded  by  the  large  African  tree  ex- 
tensively cultivated  in  various  portions  of  the 
tropical  world  for  its  seeds,  which,  under  their 
Guinea  name,  or  the  Soudan  name  of  guru  nuts, 
are  extensively  employed  as  a  caffeinic  stimulant 
in  Africa  and  other  portions  of  the  world.  Six 
hundred  tons  of  them  are  said  to  be  sent  yearly 
to  Brazil  for  the  use  of  the  negroes,  who,  it  is 
affirmed,  also  employ  the  seeds  of  8.  Chica,  A. 
St.-Hil.,  and  S.  striata,  A.  St.-Hil.  (S.  lasiantha, 
Mart.),  Three  varieties  of  kola  nuts  are  said 
to  be  the  product  of  C.  acuminata.  The  most 
valuable,  the  kola  of  Sakhala,  is  the  largest,  and 
is  of  a  white  color.  The  kola  of  Kassi,  of  Siarra, 
and  of  Toute,  is  of  medium  size,  red  or  white.  The 
kola  of  Maninian  is  small  and  red.  According  to 
Binger,  in  the  Congo  the  white  kola  Of  Anno  is 
yielded  by  a  distinct  species,  S.  macrocarpa. 
Of  this  white  kola  there  are  two  varieties, 
one  whitish,  resembling  the  kola  of  Sakhala 
but  smaller;  the  other  more  or  less  rose-col- 
ored and  larger.  The  kola  nut  itself  is  irregular 
in  form,  reddish  gray  in  color,  from  three-quarters 
of  an  incli  to  an  inch  and  a  quarter  in  length, 
flattened  and  rounded  upon  one  surface,  irregu- 
larly scooped  out  or  infolded  upon  the  other  sur- 
face, the  nut  being  apparently  a  cotyledon,  marked 
above  with  another  cotyledon  which  it  has 
embraced.  Daniell  (P.  ,/.,  1865)  was  the 
first  to  show  that  kola  nuts  contained  caffeine. 
Subsequently  an  elaborate  analysis  yielded  to 
Attfield  2J  *  per  cent,  of  caffeine  from  the  nut. 
Schuchardt  summarizes  the  results  of  his  chemi- 
cal analyses  as  follows:  1,  Martinique  nuts  con- 
tained 1.06  per  cent,  caffeine;  2,  Ceylon,  1.39  per 
cent.;  3,  Gaboon,  1.47  per  cent.;  4,  Tropical 
West  Africa  coast,  Sierra  Leone,  1.69  per  cent.; 
5,  Tropical  West  Africa,  interior,  1.61  per  cent. 
The  chemical  studies  of  Parke,  Davis  &  Co.  show 
that  as  found  in  American  commerce  these  nuts 
contain  from  0.72  to  2.02  per  cent,  of  caffeine. 
Heckel  and  Schlagdenhauffen  (A.  J.  P.,  1884) 
give  theobromine  0.023  per  cent.,  caffeine  2.35  per 
cent.,  tannin  1.62  per  cent.,  as  the  result  of  their 
analyses.  The  researches  of  Knebel  (A.  J.  P., 
1892,  190),  confirmed  by  Hilger  (Ibid.,  568), 
show  that  fresh  kola  nuts  probably  contain  no 
caffeine,  but  a  glucoside,  kolanin,  which  yields 
by  its  decomposition  caffeine,  glucose,  and  kola- 
red  (C14Hi3(OH)8).  The  glucoside  is  decomposed 
by  a  ferment  present  in  the  nuts,  and  therefore 


readily  yields  the  caffeine  as  a  decomposition  pro- 
duct. Schweitzer  (1895)  confirmed  the  results  of 
Knebel  and  Hilger,  and  proposed  for  kolanin  the 
formula  C40H56N4O21.  Knox  and  Prescott  (Proc. 
A.  Ph.  A.,  1896,  136),  after  an  investigation,  as- 
sert that  the  kola  ferment  does  not  assist  in  the 
liberation  of  caffeine,  but  attribute  the  presence 
of  caffeine  to  the  action  of  heat  and  moisture; 
they  also  give  the  name  of  kolatannin  or  kola- 
tannic  acid  to  the  tannin  of  kola  nuts,  and  pro- 
pose a  method  of  assay.  (Proc.  A.  Ph.  A.,  1897, 
131.)  For  Carle's  method  of  assay,  see  P.  J., 
1896,  289. 

It  has  been  asserted  for  kola  nuts  that  they  in- 
crease the  power  of  enduring  fatigue  without 
food,  and  a  dry  powder  or  cake  of  kola  nuts,  de- 
prived of  their  oil,  is  said  to  be  used  by  the  Euro- 
pean Alpine  clubs.  Physiological  studies  have 
been  made  by  Loginoff  (In.  Dis.,  St.  Petersburg, 
1891),  Davydoff  (In.  Dis.,  St.  Petersburg,  1891), 
and  Kotlar  (Vrach,  1891),  which  on  the  whole 
agree  in  showing  the  similarity  of  the  action 
of  the  drug  with  that  of  others  of  its  class. 
The  question  whether  the  action  of  kola  is  simply 
that  of  caffeine  has  been  much  debated,  especially 
owing  to  the  strenuous  efforts  of  a  drug  firm  to 
introduce  kola  as  a  popular  stimulant  of  peculiar 
power.  Several  French  observers,  especially 
Marie,  have  found  that  kola-red  is  a  powerful 
muscle  stimulant,  even  exceeding  caffeine.  The 
very  elaborate  studies,  however,  of  A.  Mosso  of 
Turin  (A.  I.  B.,  xix. ),  seem  to  us  decisively  to 
establish  the  correctness  of  his  conclusion, — 
namely,  that  kola-red  is,  at  least  so  far  as  the 
muscles  are  concerned,  an  entirely  inert  substance, 
and  that  the  action  which  kola  undoubtedly  has 
upon  the  muscular  contraction  is  due  to  the 
caffeine  which  it  contains.  Kola  is  evidently 
about  equivalent  to  guarana,  tea,  coffee,  etc.,  and 
may  be  substituted  for  them.  In  dose  of  one  hun- 
dred and  fifty  grains  (9.8  Gm.)  a  day,  A.  Hudson 
(T.  0.,  ii.)  has  found  the  nuts  to  act  decisively 
in  cardiac  weakness. 

The  so-called  male  kola  is  essentially  distinct 
from  kola,  being  the  product  of  a  small  tree, 
Oarcinia  Kola,  and  containing  no  caffeine.  The 
Beed  is  oblong,  about  one  and  a  half  to  three  inches 
long  and  from  three-quarters  to  one  inch  broad; 
it  is  trigonal  in  section,  with  a  readily  removable 
thin  testa  of  a  reddish-yellow  to  dark  brown  color, 
covered  by  markings  which  resemble  those  on  the 
seed  coat  of  the  nutmeg.  In  the  section  the  micro- 
scope reveals  a  number  of  resinous  masses  sur- 
rounded by  cells  rich  in  starch. 

The  seeds  of  Lucuma  mammosa  (L. ),  Juss., 
(Fam.  Sapotacese),  sometimes  mixed  with  kola 
nuts,  are  recognized  at  once  by  their  strong  odor 
of  prussic  acid.  Heckel  and  Schlagdenhauffen 
have  observed  the  seeds  of  Eeritiera  littoralis 
mixed  with  kola  nuts.  These  false  kola  nuts  con- 
tain no  caffeine,  and  are  nearly  orbicular  and 
flattened  in  shape,  one  of  the  fleshy,  white  coty- 
ledons being  only  half  the  size  of  the  other.  (A. 
J.  P.,  1887,  446.) 

Kosam  Seeds. — The  seeds  of  the  Brucea  suma- 
trana,  indigenous  in  China  and  Southern  Asia. 
Schlagdenhauffen  found  in  them  saponin,  and 
Physalis  and  Bertrand  a  glucoside,  kosamin. 
They  are  asserted  to  be  useful  in  menorrhagia, 
also  in  dysentery  and  diarrhoea.  (P.  J.,  lxiv. 
p.  463.) 

Kossala. — An  Abyssinian  remedy  against  tape 
worm,  (Proc.  A.  Ph.  A.,  xxvi.)  It  is  said,  how- 
ever, to  produce  gastric  irritation. 
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Koumys.  Kumys. — This  is  a  liquor  originally 
prepared  by  the  Tartars  from  the  milk  of  mares, 
but  recently  imitated  with  cow's  milk  to  a  great 
extent.  It  is  said  to  be  prepared  in  Tartary  by 
putting  the  mare's  milk  in  tall  vessels  while 
warm,  adding  koumys,  one  part  for  every  ten  of 
milk,  stirring  thoroughly  every  few  minutes,  and 
in  three  or  four  hours  taking  out  and  bottling  in 
champagne  bottles.  {J.  P.  C,  1875,  59.)  For  an 
account  of  the  method  employed  in  Russia,  see 
A.  J.  P.,  1875,  261.  The  milk  'of  the  mares  of  the 
Steppes  is  stated  to  resemble  that  of  women,  being 
much  richer  than  cow's  milk  in  sugar  and  poorer 
in  casein.  For  analyses,  see  J.  P.  C,  1875,  62. 
The  true  koumys  does  not  keep  long,  and  therefore 
must  be  drunk  at  the  place  of  production.  For 
particulars  as  to  the  varieties  of  it,  etc..  see  ,7.  P. 
C\,  Janv.  1875;  also  Truckenmiller,  A.  J.  P.,  1880, 
292.  L.  Wolff  {A.  •/.  P.,  1880.  291  I  has  fur- 
nished, probably,  t lie  best  formula  for  koumys: 
"Grape  .sugar,  half  an  ounce.  Dissolve  it  in  four 
ounces  of  waler.  Dissolve  twenty  grains  of 
Fleiscliinaiin's  compressed  yeast,  or  well-washed 
and  pressed  out  brewer's  yeast,  in  two  ounces  of 
milk.  Mix  the  two  solutions  in  a  quart  champagne 
bottle,  which  is  to  be  tilled  with  good  GOW'l  milk 
to  within  two  inches  of  the  top.  Cork  well,  se- 
cure the  cork  with  wire,  and  place  in  a  cellar  or 
ice  chest,  where  a  temperature  of  10°  ('.  (  50°  F. ) 
or  less  can  be  maintained,  and  agitate  three  times 
a  day.  In  three  or  four  days  the  koumys  is  ready 
for  use.  and  should  not  be  kept  longer  than  four 
or  rive  days;  it  should  be  drawn  only  with  a 
champagne  tap."'  A  beer  bottle  with  patent  ■top- 
per may  be  substituted  for  the  ahampagne  bottle. 

The   composition    of    true    koumys.   according   to 

Stalberg,    is    given    below;    other    analyeea    may 

be  found  in  the  •/.  P.  ''..  lv7">.  (12.  houmus  of 
June.  In  LOO  parts,  alcohol  1.65,  fat  2.06,  sugar 
of    milk    2.2(1.    lactic    acid    1.15,    casein    1.12,    salts 

0.28,  carbonic  acid  <i.7.">.  Koumits  of  Septem- 
ber.     Carbonic    acid     1.86,    alcohol    3.2S,    fat    1.05, 

lactic    acid    2.92,    casein    and    salts    1.21.       Stalberg 

gives  the  following  as  the  result  of  an  analy- 
sis of  Swiss  koumys.  made  from  cow's  skimmed 
milk  to  which  sugar  had  been  added.  Alcohol 
3.622,  lactic  acid  0.256,  sugar  2.376.  albumin 
2.099,  butter  2. Otis,  mineral  salts  ()..")74,  carbonic 
acid  1.997.  YVarnikiewicz  found  in  koumys  from 
cow's  milk  0.32  per  cent,  of  solid  material,  i 
3.08,  butter  0.22.  milk  sugar  1.77,  salts  0.33.  lac- 
tic acid  0.62.  alcohol  1.23  parte  per  hundred.  (See 
also  Konig's  Nahrunge-  %md  Qentteemittel,  416- 
419.) 

These  fermented  milks  vary  in  composition  with 
the  milk  they  are  prepared  from.  In  the  following 
analyses,  the  first  three  columns  are  taken  from 
A.  J.  P.,  1887;  the  matzoon  analysis  is  by  Uffel- 
mann. 

Cow's  milk.  Koumvs.   Kephlr.     Mateoon. 

Albumin 4s  11.2  38  8L2 

Butter 88  20  10.0 

Sugarofmilk 41  22.0  20  16.2 

Lactic  acid 11.5  9  8.3 

Alcohol 18.5  8  2.1 

Water  and  salts b'i  918.3  905  926.2 

Gordon  Sharp  (P.  J.,  1892,  512)  stated  that  the 
composition  of  koumvs  is  complex,  and  that  the 
decomposition  which  its  proteids  undergo  is 
closely   allied  to   putrefaction. 

The  taste  of  koumys  is  sweet  but  acidulous  and 
peculiar.  In  small  quantities  it  is  said  to  in- 
crease the  appetite,  in  large  quantities  to  take  the 
place  of  solid  food,  each  quart  of  it  containing, 
according    to    Victor    Jagielsky,    four    ounces    of 


solid  food.  (A\  R.,  i.  1.)  In  warm  weather  it 
is  said  to  act  as  a  diaphoretic,  in  cold  weather  as 
a  diuretic.  It  is  used  especially  in  chronic  con- 
stitutional diseases  attended  by  emaciation,  such 
as  pulmonary  phthisis,  in  chronic  abdominal  ca- 
tarrhs, and  in  albuminuria.  Hourowicz  states 
that  in  Russia  "  the  cure  "  requires  from  twelve  to 
fifteen  pounds  of  milk  daily  (two  mares),  and 
that  the  koumys  is  taken  in  doses  of  from  a  tea- 
cupful  to  a  tumblerful  every  half-hour  or  hour 
early  in  the  morning.  Giaourdi  is  a  fermented 
milk  prepared  in  Greece  from  sheep  and  goats' 
milk  with  enzyme  obtained  from  fermented  figs. 
Kryofine.       Mcthoxacet-p-phenetidin.      Methyl- 

glycollic  Phenetidin.  C6H4  { g^CHaOCH3. 
This  phenetidin  derivative  or  condensation  pro- 
duct is  made  by  heating  paraphenetidin  and  meth- 
ylacetic  acid  together;  the  acid  replaces  the 
acetic  acid  in  the  phenetidin  derivative  and  is 
thus  closely  allied  to  acetphenetidin  or  phenacetin. 
Kryoline  crystallizes  from  aqueous  solutions  in 
needles,  with  a  melting  point  of  from  98°-99°  C. 
|20S.4°-210.20  F.).  These  crystals  are  white, 
and  in  moderate  doses  tasteless.  In  doses  ex- 
ceeding fifteen  grains  (1.0  Gin.),  they  cause,  after 
a  few  moments,  the  sensation  of  chewing  willow 
bark.  It  is  soluble  in  boiling  water  1  in  52,  in 
cold  water  1  in  600.  It  is  soluble  also  in  alcohol, 
ether,  chloroform,  and  the  oils  in  excess.  The 
physiological  action  of  kryofine  has  not  been 
worked  out,  but  it  has  been  shown  that  the  fatal 
dose  for  mice  is  three  grains,  and  for  a  medium- 
sized  dog  two  hundred  and  one  grains,  death  occur- 
ring by  general  paralysis  and  extreme  slowing  of 
respiration  and  pulse.  Seventy-five  grains  (5  Gin.) 
given  to  man  have  produced  no  more  serious  effect 
than  cyanosis  with  some  lessened  frequency  of 
respiration.  Kryofine  can  be  detected  in  the  urine 
from  fifteen  to  twenty  minutes  after  taking,  dis- 
appearing in  from  six  to  eight  hours.  (Ebstein.) 
In  doses  of  from  two  and  one-half  to  twenty-five 
grains  it  has  been  strongly  commended  by  Eb- 
stein, Eichhorst,  Haas,  Morrison,  and  other  clin- 
icians as  an  analgesic  for  pains  of  purely  nervous 
origin  and  antipyretic  in  various  fevers,  and  less 
dangerous,  though  acting  more  slowly,  than  other 
allied   drugs. 

The  range  of  action  of  kryofine  appears  to  be 
that  of  antipyrine.  The  assertion  that  it  is  less 
dangerous  than  that  drug  seems  hardly  to  be  sus- 
tained by  the  facts;  depression  and  cyanosis  have 
been  produced  by  it  in  various  cases.  The  usual 
dose  is  eight  grains  (0.5  Gm.),  which  may  be 
repeated  three  or  four  times  daily.  In  robust 
subjects  the  dose  may  be  increased  to  twenty 
grains  (1.3  Gm.),  and  sixty  grains  (3.9  Gm.)  are 
said  to  have  been  given  in  the  twenty-four  hours 
with  no  injurious  manifestations.  In  the  feeble, 
great  caution  is  necessary  in  its  employment. 

Kryogenin.  Meta-benzamino-carbazide.  CeH* 
(CO.NHz)  (NH.XH.CO.NHs).— This  is  a  colorless, 
odorless,  slightly  bitter  powder,  soluble  in  forty 
parts  of  water.  It  is  asserted  by  Lumiere  (Ph. 
Post,  1903,  7 )  to  be  an  antipyretic  of  value,  espe- 
cially used  in  tuberculosis,  producing,  it  is  said, 
a  rapid  fall  of  temperature  without  unpleasant 
symptoms.  Dose,  fifteen  to  twenty-three  grains 
(1.0-1.5  Gm. )  in  capsules. 

Ksopo.  Kis80umpo.  Kisoumpa.  Psokay.  Tangin 
de  Menabe. — The  ordeal  poison  of  the  Sakalaves  of 
Madagascar  (the  fruit  of  the  Menabea  venenata 
(Fam.  Asclepiadacese ) ,  H.  Baillon).  When  given 
to  the  lower  animals  it  produces  quickly  a  very 
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persistent  vomiting,  with  rapid,  irregular  heart 
action,  ending  in  cardiac  death,  consciousness 
being  preserved  to  the  end.  (See  E.  Perrot, 
C.  R.  A.  S.,   1902,   134.) 

Labdanum.  Ladanum. — A  resinous  substance, 
obtained  from  various  species  of  Cistus  (Fam. 
Cistaceae),  especially  C.  creticus,  L.,  0.  ladanif- 
erus,  L.,  C.  cyprinus,  Lam.,  and  C.  laurifolius,  L.. 
small  evergreen  shrubs,  inhabiting  the  islands  of 
the  Grecian  Archipelago,  and  the  different  coun- 
tries bordering  on  the  Mediterranean.  Upon  the 
leaves  and  branches  of  these  shrubs  a  juice  exudes, 
which  is  collected  by  means  of  an  instrument  re- 
sembling a  rake,  with  leather  thongs  instead  of 
teeth,  which  is  drawn  over  the  plant.  The  juice 
adheres  to  the  pieces  of  leather,  and  is  afterwards 
separated.  It  is  said  that  labdanum  was  formerly 
collected  by  combing  the  beards  of  goats  which 
had  been  browsing  upon  the  leaves  of  the  cistus, 
and  Landerer  states  that  it  is  still  gathered  in 
Cyprus  from  sheep  and  goats  whose  fleeces  be- 
come loaded  with  it  while  they  are  pasturing. 
(See  P.  J.,  xi.  6;  xv.  301;  xvi.  386,  779.)  It 
comes  chiefly  from  the  Grecian  Islands.  Two 
varieties  exist  in  commerce.  The  purest  lab- 
danum is  in  masses  of  various  sizes,  sometimes 
weighing  several  pounds,  enclosed  in  bladders, 
dark  red,  almost  black  externally,  grayish  in- 
ternally when  first  broken,  of  the  consistence  of  a 
plaster,  softening  in  the  hand  and  becoming  adhe- 
sive, of  an  agreeable  balsamic  odor  like  that  of 
amber,  and  of  a  bitter,  balsamic,  somewhat  acrid 
taste.  It  is  very  inflammable,  burning  with  a 
clear  flame.  On  exposure  it  becomes  dry,  porous, 
and  brittle.  Little  of  this  variety  is  found  in  the 
markets.  Common  labdanum  is  in  contorted  or 
spiral  pieces,  light,  porous,  blackish  gray,  hard 
and  brittle,  not  softening  between  the  fingers, 
similar  in  odor  and  taste  to  the^  preceding  va- 
riety, but  less  inflammable,  and  mixed  with  sand 
and  other  earthy  matters,  which  are  obvious  to 
the  sight.  A  specimen  exhibited  at  the  Interna- 
tional Exhibition  of  1862,  at  London,  was  in  flat- 
fish pieces,  an  inch  or  more  thick,  with  remains 
of  leaves  on  one  side,  of  a  very  dark  greenish- 
brown  color,  and  a  granular  somewhat  shining 
fracture.  Guibourt  found  in  100  parts  of  the  lab- 
danum in  masses,  86  parts  of  resin  with  a  little 
volatile  oil,  7  of  wax,  1  of  aqueous  extract,  and  6 
of  earthy  substances  and  hair.  In  the  contorted 
variety,  Pelletier  found  20  per  cent,  of  resin,  3.6 
of  gum  with  calcium  malate,  0.6  of  malic  acid, 
1.9  of  wax,  1.9  of  volatile  oil  including  loss,  and 
72  of  a  ferruginous  sand.  Schimmel  &  Co. 
(Schim.  Rep.,  April,  1893)  state  that  they  ob- 
tained from  labdanum  resin  0.91  per  cent,  of  a 
golden-colored  essential  oil  having  the  penetrating 
odor  of  ambergris.  Its  sp.  gr.  is  1.011  at  15°C. 
(59°  F.).  Labdanum  is  a  stimulant  expectorant, 
formerly  given  in  catarrh  and  dysentery.  At 
present  it  is  employed  only  in  plasters. 

Lac.  Lacca.  Resina  (Gummi)  Lacca.  Laque, 
Oomme  lacque,  Fr.  Lack,  Gummilack,  G. — A  resin- 
ous substance  obtained  from  several  trees  growing 
in  the  East  Indies,  particularly  from  Croton  laccif- 
era,  L.  ( Fam.  Euphorbiacese ) ,  a  form  referable 
to  C.  aromaticus,  L.,  two  species  of  Ficus,  F.  re- 
ligiosa,  L.,  and  F.  indica,  L.  (Fam.  Artocar- 
paceae),and,  according  to  Valentine  Ball,  Schleich- 
era  trijuga,  Willd.  (Fam.  Sapindaeese ) ,  Butea 
frondosa,  Roxb.,  of  the  fam.  Leguminosae,  and 
Zizyphus  jujuba,  Lam.  (Fam.  Rhamnaceae). 
Stillman  states  that  Acacia  Greggii,  A.  Gray 
(Fam.     Leguminosae),     and     Covillea     tridentata 


(DC),  Vail.  (Larrea  mexicana,  Moric.)  (Zygo- 
phyllaceae),  plants  growing  in  Arizona,  Colorado, 
and  the  Western  territories,  furnish  both  shellac 
and  lac  dye.  (A.  J.  P.,  1880,  409.)  Lac  is  found 
in  the  form  of  a  crust,  surrounding  the  twigs  or 
extreme  branches,  and  is  generally  supposed  to  be 
an  exudation  from  the  bark,  owing  to  the  puncture 
of  an  insect  belonging  to  the  genus  Coccus,  and 
denominated  C.  lacca.  By  some  it  is  thought  to  be 
an  exudation  from  the  bodies  of  the  insects  them- 
selves, which  collect  in  great  numbers  upon  the 
twigs,  and  are  embedded  in  the  concreted  juice, 
through  which  the  young  insects  eat  a  passage  and 
escape.  Several  varieties  are  known  in  commerce. 
The  most  common  are  stick-lac,  seed-lac,  and 
shellac. 

Stick-lac  is  the  resin  as  taken  from  the  tree, 
still  encrusting  the  small  twigs  around  which  it 
originally  concreted.  It  is  of  a  deep  reddish- 
brown  color,  of  a  shining  fracture,  translucent  at 
the  edges,  inodorous,  and  of  an  astringent,  slightly 
bitterish  taste.  Its  external  surface  is  perfor- 
ated with  numerous  minute  pores,  as  if  made  by 
a  needle,  and  when  broken  it  exhibits  many 
oblong  cells,  often  containing  the  dead  insect. 
When  chewed  it  colors  the  saliva  beautifully  red, 
and  when  burnt,  diffuses  a  strong,  agreeable  odor. 
It  is  in  great  measure  soluble  in  alcohol. 

Seed-lac  consists  of  minute  irregular  fragments, 
broken  from  the  twigs  and  partially  exhausted  by 
water.  It  is  of  a  light  or  dark  brown  color,  in- 
clining to  red  or  yellow,  feebly  shining,  almost 
tasteless,  and  capable  of  imparting  to  water  less 
color  than  the  stick-lac,  sometimes  scarcely  color- 
ing it  at  all.  It  is  occasionally  mixed  with 
small  fragments  of  the  twigs. 

Shellac  is  prepared  by  melting  the  stick-lac  or 
seed-lac,  previously  deprived  of  its  soluble  coloring 
matter,  straining  it,  and  pouring  it  upon  a  flat 
smooth  surface  to  harden.  Valentine  Ball  (Jun- 
gle Life  in  India,  N.  R.,  June,  1880)  states  that 
the  stick-lac  is  first  placed  between  two  powerful 
rollers,  which,  by  a  simple  arrangement,  admit  of 
any  degree  of  approximation.  The  lac  is  then 
crushed  off  and  is  separated  from  the  woody  por- 
tions by  screening;  it  is  next  placed  in  large  tubs 
half  full  of  water  and  is  washed  by  the  coolies, 
male  or  female,  who,  standing  in  the  tubs,  and 
holding  to  a  bar  above  with  their  hands,  stamp  and 
pivot  about  on  their  heels  and  toes  until,  after  a 
succession  of  changes,  the  resulting  liquor  comes 
off  clear.  The  disposal  of  the  liquor  drawn  off  at 
the  successive  washings  will  be  spoken  of  farther 
on.  The  lac,  having  been  dried,  is  placed  in  long 
cylindrical  bags  of  cotton  cloth,  of  medium  texture, 
and  about  ten  feet  long  and  two  inches  in  diam- 
eter. These  bags  when  filled  have  somewhat  the 
appearance  of  enormous  bologna  sausages.  They 
are  taken  to  an  apartment  where  there  are  a 
number  of  open  charcoal  furnaces.  Before  each 
of  these  there  are  one  principal  operator  and 
two  assistants.  The  former  grasps  one  end  of  the 
long  sausage  in  his  left  hand  and  slowly  revolves 
it  in  front  of  the  fire,  and  at  the  same  time  one  of 
the  assistants,  seated  as  far  off  as  the  sausage  is 
long,  twists  it  in  the  opposite  direction.  The 
roasting  before  the  glowing  charcoal  soon  melts 
the  lac  in  the  portion  of  the  bag  nearest  the 
operator's  hands  and  the  twisting  of  the  cloth 
causes  it  to  drop  into  a  trough  formed  of  the 
leaves  of  the  American  aloe  (Agave  americana) . 
When  a  sufficient  quantity  in  a  molten  condition 
is  ready  in  the  trough,  the  operator  takes  it  up 
in  a   wooden   spoon   and  places  it   in   a  wooden 
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cylinder  some  eight  or  ten  inches  in  diameter,  the 
upper  half  of  which  is  covered  with  sheet  brass. 
The  stand  which  supports  this  cylinder  gives  it  a 
sloping  direction  away  from  the  operator.  The 
other  assistant,  generally  a  woman,  now  steps 
forward,  holding  a  strip  of  the  aloe  between 
her  hands,  and  with  a  rapid  and  dexterous  draw 
of  this  the  lac  is  spread  out  at  once  into  a  sheet 
of  uniform  thickness,  which  covers  the  upper  por- 
tion of  the  cylinder.  The  operator  now  cuts  off 
the  upper  edge  with  a  pair  of  scissors,  and  the 
sheet  is  then  lifted  up  by  the  assistant,  who 
waves  it  about  for  a  moment  or  two  in  the  air  till 
it  becomes  quite  crisp.  It  is  then  held  up  to  the 
light,  and  any  impurities  (technically  called 
"grit")  are  simply  punched  out  of  the  brittle 
sheet  by  the  finger.  The  sheets,  laid  upon  one 
another,  are  placed  in  packing  cases,  and  when 
subjected  to  pressure  break  into  numbers  of 
fragments.  The  dark  red  liquor  resulting  from  the 
washing  above  described  is  strained  in  order  to 
remove  all  foreign  materials.  It  is  then  passed 
into  large  vats,  where  it  is  allowed  to  settle.  The 
sediment  is  subjected  to  various  washings,  and  at 
last  allowed  to  settle  finally,  the  supernatant  liquid 
being  drawn  off.  The  sediment  when  of  proper 
consistency  is  placed  in  presses,  from  which  it  in 
taken  out  in  the  form  of  hard,  dark  purple  i 
with  the  manufacturer's  trade-mark  Empn 
upon  them.  This  constitutes  what  is  known  in 
commerce  as  "  lac  dye."  By  the  addition  of 
mordants  this  dark  purple  substance  yields  tin- 
most  brilliant  scarlet  dyes,  which  are  not  inferior 
to  those  produced  by  cochineal.  Shellac  is  in 
thin  fragments  of  various  sizes,  from  half  a  line 
to  a  line  thick,  often  somewhat  eur\ed.  of  a 
lighter  or  darker  brown  color.  Inclining  m<  ■ 
less  to  red  or  yellow,  shining,  more  or  less  trans- 
parent, hard  and  brittle.  Inodorous  and  insipid, 
insoluble  in  water,  but  easily  and  almost  entirely 
soluble  in  alcohol,  especially  with  the  aid  of  heat. 

According  to  OberdOrffer,  cold  ether  takes  from 
shellac  only  about  S  per  Dent.,  consisting  of  wax, 
and  adulteration  with  resins  soluble  In  sth 
thus  readily  detected.  (See  A.  ./.  /'..  1861,  SIS.) 
An  alcoholic  solution  of  shellac  usually  needa 
clarification  (due  to  impended  wax  i  -.  by  agitating 
the  solution  with  six  parts  of  powdered  chalk,  de- 
canting and  filtering,  it  becomes  transparent. 

A  variety  of  lac  is  mentioned  by  writers,  in  the 
form  of  cakes,  called  cake-lac  or  lump-luc  ( lacca  in 
placentis)  ;  but  this  is  at  present  rare  in  com- 
merce. 

According  to  John,  lac  consists  of  resin,  i 
ing  matter,  a  peculiar  principle  insoluble  in  alco- 
hol, ether,  or  water,  called  laccin,  a  little  wax, 
and  various  saline  matters  in  small  proportion. 
The  resin,  according  to  Unverdorben.  consists  of 
several  distinct  resinous  principles  differing  in 
their  solubility  in  alcohol  and  ether.  The  laccin  is 
nearly  or  quite  wanting  in  shellac,  which  also 
contains  scarcely  any  of  the  coloring  principle. 
Hatchett  found  in  stick-lac  68  per  cent,  of  resin, 
and  10  of  coloring  matter;  in  seed-lac  88.5  per 
cent,  of  resin,  and  2.5  of  color  ing  matter :  in  shellac 
90.9  per  cent,  of  resin,  and  0.5  of  coloring  matter. 
The  other  constituents,  according  to  this  chemist, 
are  wax  and  gluten,  besides  foreign  matters.  R.  E. 
Schmidt  (Ber.  d.  Chem.  Ges.,  1887,1285-1303)  has 
prepared  the  lac  dye  in  a  pure  crystallized  state. 
He  gives  it  the  formula  Ci6H1268,  and  calls  it 
laccaic  acid.  It  was  obtained  crystallized  from 
ethereal  solution.  Caustic  alkalies  dissolve  it, 
giving  a  magenta  color.     Baryta  water  forma  a 


violet  lake.  Laccaic  acid  shows  some  analogy  to 
carminic  acid,  but  the  colors  they  give  on  wool 
and  silk  are  different.  Laccaic  acid  is  decom- 
posed on  heating  with  concentrated  hydrochloric 
acid  to  180°  C.  (356°  F.),  as  well  as  on  fusing 
with  caustic  potash. 

The  importations  of  lac,  crude  and  stick,  into 
the  United  States  in  1904  were  1,107,131  pounds, 
valued  at  $324,874;  of  shellac  in  the  same  year, 
10,934,627   pounds,  valued  at  $3,505,229. 

Lac  in  its  crude  state  is  slightly  astringent,  and 
was  formerly  used  in  medicine,  but  at  present  it 
is  not  employed.  Shellac  is  wholly  inert.  Stick- 
lac  and  seed-lac  are  used  on  account  of  the  coloring 
principle  which  they  contain.  Shellac,  as  well  as 
the  other  varieties,  deprived  of  their  coloring  mat- 
ter, is  applied  to  numerous  purposes  in  the  arts. 
It  is  the  chief  constituent  of  sealing  wax.  The  best 
red  sealing  wax  is  made  by  melting  together,  with 
a  very  gentle  heat,  48  parts  of  shellac,  19  of 
Venice  turpentine,  and  1  of  balsam  of  Peru,  and 
mixing  with  the  melted  mass  32  parts  of  finely 
powdered  cinnabar.  But  common  resin  is  often 
substituted  in  part  for  the  lac,  and  a  mixture  of 
red  lead  and  chalk  for  the  cinnabar.  The  best 
black  sealing  wax  consists  of  60  parts  of  lac,  10 
of  turpentine,  and  30  of  levigated  bone  black;  the 
best  yellow  scaling  wax,  of  60  parts  of  lac,  12  of 
turpentine,  and  24  of  lead  chromate.  (Bcrzelius.) 
r.:i<  is  also  used  as  a  varnish,  and  forms  an  excel- 
lent cement  for  broken  porcelain  and  earthenware. 

It  may  be  dissolved  in  alcohol,  oil  of  turpentine, 
ixnzin,  or  naphtha.  For  a  method  of  preparing  a 
colorless  varnish  from  lac  the  reader  is  referred  to 
]'.   ./.,    18(14.   838.     Lao   has   been    highly    recom 

mended  as  an  adhesive  material  for  the  dressing 
of  u<iundst  ulcers,  etc.  It  is  prepared  for  use  by 
dissolving,  With  the  aid  of  a  gentle  heat,  in  alcohol 
contained    in    a    bottle,    sufficient    lac    to   give    it   a 

gelatinous  consistence,  and  then  Hosing  the  bottle. 
It  is  used  by  spreading  it  on  the  bandages. 
Lactanin.     Bismuth  Dilaetomonotannate. — This 

i-  s  yellow,  odorless,  tasteless  powder,  Insoluble  in 

water,  which  has  been  used  in  doses  of  three  to 
■rains    (0.8-0.38    Qm.)    in    tubercular    and 
sno  diarrhoeas  of  young  children. 
Lactol     [Lmatonaphthol)     is     the     lactic    acid 
of    (9-naphthol,    ciln.(  HOll.cooc10l]7.       It 
colorless    crystals    insoluble    in    water,    but 
soluble    in   alcohol;     used    as   an    intestinal    anti- 
septic. 
Lactophenin.     LaetyUphenetidin, 

('cH<  !xil2(  O.CH.(OII).CH3--A  white  CI7stalline 
powder,  without  odor,  having  a  feeble, bitter  taste, 
soluble  in  one  part  in  five  hundred  of  cold  water, 
one  in  eight  and  a  half  parts  of  alcohol,  and  hav- 
ing a  melting  point  of  from  117.5°' to  118°  C. 
(24:i.r>°-244A°  V.).  It  is  produced  by  the  action 
of  lactic  acid  on  phenetidin  in  the  presence  of 
dehydrating  substances. 

\Ve  have  very  little  definite  knowledge  in  regard 
to  the  physiological  action  of  lactophenin,  but  it 
appears  to  be  an  active  antipyretic  and  analgesic. 
It  is  said  to  be  more  calmative  and  hypnotic  in  its 
influence  than  is  antipyrine  or  phenacetin.  Jaquet 
puts  it  as  between  sulphonal  and  urethane  as  an 
hypnotic.  When,  in  pneumonia,  typhoid  fever,  or 
other  infectious  diseases,  the  nervous  symptoms 
are  very  pronounced  and  the  fever  high,  lacto- 
phenin would  seem  to  be  especially  indicated.  It 
is  affirmed  to  be  valuable  in  rheumatism,  having 
specific  curative  properties  inferior  to  but  resem- 
bling those  of  the  salicylates. 
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The  statements  which  have  been  made  that  its 
use  is  free  from  danger  are,  however,  not  correct. 
It  sometimes  produces  an  exanthematous  erup- 
tion, which  may  be  macular  or  diffuse.  Wenzel 
(Cb.  I.  ilf.,  xvii.  1896)  reports  a  case  in  which, 
after  the  patient  had  been  taking,  for  two  weeks, 
fourteen  grains  of  lactophenin  a  day,  there 
was  suddenly  developed  violent  jaundice,  with 
dark  brown  urine,  without  fever  or  slowing  of  the 
pulse,  with  colorless  stools.  Similar  cases  had 
been  previously  recorded  by  Strauss,  and  Franz 
Rield  (Zeitsch.  f.  Heilk.,  xvi.  1895)  details  two. 
Kronig  (B.  K.  H\,  1895)  has  reported  a  case  of 
poisoning,  with  methirmoglobin  in  the  blood  and 
cyanosis,  followed  by  rapid  death.  It  is  elim- 
inated, at  least  in  part,  by  the  urine  as  a 
paramidophenol. 

Lactophenin  may  be  given  in  closes  of  from  five 
to  twenty  grains  (0.32-1.3  Gm.),  repeated  in 
special  cases  up  to  a  drachm  and  a  half  (5.8  Gm.) 
in  a  day. 

Lakes. — These  paints  are  compounds  of  vege- 
table or  animal  coloring  principles  with  alumina 
or  other  metallic  oxide,  and  are  usually  obtained 
by  adding  alum  or  stannic  chloride  to  the  solution 
of  the  coloring  matter  in  water,  and  precipitating 
by  means  of  an  alkali.  The  alumina  or  stannic 
oxide  unites  with  the  coloring  matter  at  the  mo- 
ment of  separation,  and  forms  an  insoluble  com- 
pound. Lakes  are  obtained  in  this  way  from 
cochineal,  madder,  Brazil  wood,  seed-lac,  French 
berries,  etc. 

Lamium.  Lamium  album,  L. — Hemostyptic 
properties  were  long  since  attributed  by  Lusi- 
tanus  and  by  Florain  to  the  flowers  of  this 
labiate  plant,  and  according  to  the  more  recent 
researches  of  Kalabin  (Cb.  G.  T.,  xx.  No.  12) 
their  decoction  produces  a  rise  of  the  arterial 
pressure  due  to  contraction  of  the  peripheral 
vessels.  The  extract  was  found  to  cause  firm, 
lasting  contraction  of  the  uterus,  and  the  sat- 
urated tincture,  in  doses  of  twenty-five  to  forty 
minims  (1.6-2.5  Cc.)  every  two  or  three  hours,  to 
be  useful  in  hemorrhagic  metritis  and  metror- 
rhagia. Its  effects  in  puerperal  hemorrhage  were 
not   pronounced. 

Lantana.     Lantana    brasiliensis.    Link.     Yerba 

Sagrada.       (Fam.    Verbenaceae) This    Brazilian 

plant  contains,  according  to  Negrete,  an  alka- 
loid, lantanine,  which  is  actively  antiperiodic  in 
doses  of  from  fifteen  to  thirty  grains  (1.0-2.0 
Gm.)  in  the  twenty-four  hours,  given  directly 
after  the  paroxysm.     (T.  (?.,  1885.) 

Lanthanium  Nitrate. — Lanthanii  Nitras,  Laa 
(N03)6.12H20.  occurs  in  large  rose-colored  prisms 
which  are  soluble  in  water  and  alcohol.  This  salt 
is  employed  as  an  antiseptic,  preventing  the 
growth  of  bacteria  when  used  in  solutions  of  the 
strength  of  1  in  2000.     (See  Cb.  B.,  1897,  xxi.) 

Larch  Bark.  Larici.s  Cortex.  Br.  1885.  Ecorce 
de  Mtlezc,  Fr.  L&rchenrinde,  G. — The  bark  of  La- 
rix  europata,  DC.  (L.  Larix  (L.),  Karat.,  Pinna 
Lnrix,  L. ),  of  the  fam.  Coniferae,  was  found 
by  Aldridge  to  contain  gum,  starch,  resin,  and  tan- 
nic acid  of  the  kind  which  precipitates  the  salts  of 
iron  olive-green.  John  Stenhouse  has  obtained 
from  it  a  peculiar  volatile  acid,  larixinicacid  (lar- 
ixine).  (For  method  of  separation  see  16th  edi- 
tion, U.  S.  D.)  Larixinic  acid  occurs  in  beautiful 
white,  lustrous  crystals,  often  more  than  an  inch 
long,  of  a  peculiar  somewhat  empyreumatic  odor, 
and  a  slightlv  bitter  and  astringent  taste,  inflam- 
mable, volatilizing  at  93°  C.  (199.4°  F.)  and  melt- 
ing at  153°  C.  (307.4°  F.),  soluble  in  87.88  parts 


of  water  at  13.3°  C.  (56°  F.),  very  soluble  in  boil- 
ing water,  soluble  in  cold  but  much  more  so  in  hot 
alcohol,  and  sparingly  soluble  in  ether.  It  readily 
crystallizes  from  its  solutions.  A  very  singular 
and  characteristic  property  is  that  of  forming, 
when  added,  in  strong  solution,  in  excess,  to  baryta 
water,  a  bulky,  transparent,  gelatinous  precipitate, 
occupying  the  whole  measure  of  the  liquids  if  con- 
centrated. The  probable  formula  of  the  acid  is 
C10H10O5.  The  inner  larch  bark  possesses  astrin- 
gent and  gently  stimulant  properties,  and  is  sup- 
posed to  have  a  special  tendency  to  the  mucous 
membranes.  It  has  been  found  particularly  effica- 
cious in  purpura  and  other  hemorrhagic  affections, 
especially  haemoptysis,  and  has  been  given  in 
bronchitis  with  copious  expectoration,  and  in  dis- 
eases of  the  urinary  passages.  It  has  been  used 
also,  mixed  with  soap  and  glycerin,  as  a  local 
remedy  in  psoriasis,  chronic  eczema,  and  other 
cutaneous  affections.  Of  the  extract  from  three 
to  five  grains  (0.20-0.32  Gm.),  of  the  tincture 
from  thirty  minims  to  a  fluidrachm  (1.8-3.75 
Cc.)  or  more  may  be  given  every  three  or  four 
hours. 

Lathyrus.  Lathyrus  sativus,  L.  (Fam.  Legumi- 
noeae. ) — The  White  or  Chickling  Vetch,  Jarosse, 
Gesse,  which  is  used  in  Europe  as  a  food  both 
by  man  and  animals,  produces,  when  taken  too 
freely,  a  condition  known  as  lathyrismus.  Horses 
which  have  been  fed  on  the  plant  for  a  considerable 
period  drop  while  performing  the  lightest  work, 
in  consequence  of  paralysis  of  the  hinder  extremi- 
ties, and  in  many  cases  death  has  followed  from 
bilateral  paralysis  of  the  recurrent  laryngeal 
nerves  and  consequent  asphyxia.  This  laryngeal 
affection  does  not  occur  in  the  human  subject,  and 
death  very  rarely  takes  place.  In  man  the 
muscles  of  the  lower  extremities  below  the 
knee  are  apt  to  be  especially  affected,  the  ab- 
ductors more  than  the  adductors.  The  muscles 
of  the  face,  neck,  and  upper  extremities  are  very 
rarely,  if  ever,  attacked.  The  reflexes  and  the 
general  sensibility  are  usually  not  influenced;  but 
Giorgieri  has  seen  the  tendon  reflexes  increased. 
According  to  Cantani.  the  galvanic  contractility 
of  the  paralyzed  muscle  is  altered,  and  the  trans- 
verse markings  of  the  muscles  are  nearly  obliter- 
ated by  fat  globules.  In  fatal  cases  the  spinal 
cord  has  been  found  normal.  Astier  obtained  from 
the  seeds  a  poisonous  alkaline  volatile  liquid.  Ac- 
cording to  him,  this,  being  volatile,  is  not  present 
in  preparations  such  as  pressed  cakes  made  at  a 
high  temperature,  which  are  consequently  not 
poisonous.  If,  however,  such  cakes  have  boon  pre- 
pared at  low  temperature,  they  exhibit  toxic  prop- 
erties, owing  to  the  retention  of  the  toxic  principle. 
This  is  in  conformity  with  the  experience  of  the 
peasants  in  some  parts  of  Europe,  who  mix  the 
ground  white  vetch  seeds  with  wheat  flour,  and 
boil  the  mixture  for  food. 

Laurotetanine. — This  alkaloid,  C19H23NO5,  or 
Ci8H1302(0.CH3)3NH,  according  to  Schmidt,  has 
been  found  by  Greshoff  in  a  species  of  Mala- 
peenna  (Tetranthera)  and  in  other  plants  belong- 
ing to  the  Lauraceae.  It  is  said  to  be  a  powerful 
poison,  acting  like  strychnine  on  the  spinal  cord. 
It  gives  with  Froehde's  reagent  a  magnificent 
indigo-blue  color,  which  on  the  addition  of  water 
changes  to  yellow;  with  Erdmann's  reagent,  a 
transitory  bright  blue  color,  becoming  brown,  and 
with  more  nitric  acid  it  gives  immediately  a 
bright  red-brown,  and  with  pure  nitric  acid  a 
dirty  brown.  It  is  soluble  in  excess  of  alkali. 
(P.  «/.,  vol.  xxi.  1891.) 
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Laurus.  Laurus  nobilis,  L.  Siceet  Bay.  Laurier 
commun,  Fr.  Lorbeer,  G. — The  Bay  tree,  Laurus 
nobilis,  is  an  evergreen  tree  of  the  fam.  Lauraceae, 
inhabiting  the  countries  bordering  on  the  Mediter- 
ranean. The  leaves  are  alternate,  on  short  petioles, 
oval-lanceolate,  entire,  sometimes  wavy,  veined, 
of  a  firm  texture,  smooth,  shining,  deep  green 
upon  their  upper  surface,  paler  beneath.  They 
have  a  fragrant  odor,  especially  when  bruised,  and 
a  bitter,  aromatic,  somewhat  astringent  taste. 
They  yield  by  distillation  a  greenish-yellow  vol- 
atile oil.  The  volatile  oil,  of  which  the  fruit  yields 
0.23  per  cent.,  has  a  sp.  gr.  0.88,  and  is  solid  at  0° 
C.  (32°  F. ).  It  is  largely  composed  of  oxygenated 
compounds.  The  constituents  thus  far  recognized 
are  myrcene,  phellandrene,  methyl-chavicol,  citral, 
methyl-eugenol,  chavicol,  and  eugenol.  (Schim. 
Rep.,  April,  1897.)  Water  distilled  from 
the  leaves  has  their  peculiar  odor.  The  berries 
when  dried  are  black  and  wrinkled,  and  contain 
two  oval  fatty  seeds  within  a  thin,  friable  envel- 
ope; or  they  may  be  considered  as  drupes,  with  a 
kernel  divisible  into  two  lobes.  They  have  the 
same  aromatic  odor  and  taste  as  the  leaves,  but 
are  more  pungent.  Besides  an  essential  oil,  they 
contain  a  fixed  oil,  which,  as  obtained  by  expres- 
sion from  the  fresh  fruit,  is  of  a  greenish  color, 
and  aromatic  odor  from  retained  volatile  oil.  One 
of  its  chief  constituents  is  the  ether  of  lauric  acid, 
the  so-called  laurostearine,  CaHufCisIIaaOaJa, 
which  fuses  at  45°  C.  (113°  P.).  The  free  acid  may 
be  obtained  from  this  by  saponification.  It  cannot 
be  distilled  without  decomposition.  Another  con- 
stituent of  the  crude  fat  is  laurin.  C22H30O3.  which 
can  be  extracted  by  alcohol.  It  forms  neutral, 
easily  fusible  prisma  without  odor  or  taste.  Lard, 
impregnated  with  the  odorous  principle  of  the 
berries,  and  colored  green  by  chlorophyll  or  some- 
times by  indigo  and  turmeric,  is  said  to  be  often 
substituted  for  the  genuine  expressed  oil.  This 
may  be  detected  by  boiling  alcohol,  which  dissolves 
the  true  oil.  The  leaves,  berries,  and  oil  are  exci- 
tant and  narcotic,  but  are  never  used  internally 
as  medicines,  and  in  this  country  arc  scarcely  em- 
ployed in  any  manner.  Their  chief  use  is  to  com- 
municate a  pleasant  odor  to  external  remedies. 

Lavender  Flowers.  Lavandula.  U.  X.  1880. 
Lavandula  angustifolia  (L. ),  Mill.  [L.  <>flici- 
nalis,  Chaix,  L.  vera,  DC.)  Lavender.  Floret  La- 
vandula;, P.  G.  Lavande,  Flews  de  Lavand>\  1  1. 
Lavandelblumen,  Lavandelbluthcn,  G.  Lavcndola, 
It.  Espliego,  Alhucema,  Sp. 

Lavender  is  a  small  labiate  shrub.  The  plant 
is  a  native  of  Southern  Europe,  and  covers  vast 
tracts  of  dry  and  barren  land  in  Spain,  Italy,  and 
the  south  of  France.  In  Enpland  and  America  it 
is  verv  largely  cultivated.  1'or  method  of  culture 
and  detailed  descriptions  of  the  various  varieties 
that  have  been  educed,  see  B.  M.  8.  J.,  Aug.  1873, 
165.  The  cultivation  of  lavender  has  become  an  im- 
portant industry,  and  inasmuch  aB  that  produced 
in  England  has  the  best  reputation,  the  following 
extracts  from  a  paper  bv  J.  C.  Sawer  (P.  J., 
Aug.  8,  1885,  p.  125,  and"  Feb.  15,  1890,  p.  659) 
will  be  found  useful  in  view  of  the  fact  that 
attempts  are  being  made  to  cultivate  the  finer 
qualities  of  lavender  in  the  United  States. 

"  The  first  plants  experimented  on  developed 
in  the  form  of  dense  level  topped  rounded  tufts 
of  foliage  with  comparatively  few  flower  heads. 
Each  flower  head  formed  a  continuous  spike,  ex- 
cept the  lowest  whorl  or  verticillaster,  which  is 
separated  from  the  upper  portion  of  the  spike 
by  a  short  distance.     This  variety  neither  grows 


rapidly  nor  flowers  freely,  and  the  perfume  is 
not  so  fragrant  as  in  the  others*  Another  variety 
was  then  tried,  in  which  nearly  all  the  floral 
whorls  are  distinct,  so  as  to  form  an  uninter- 
rupted spike.  This  variety  grew  rapidly,  flowered 
freely  and  was  found  to  be  delightfully  fragrant, 
and  was,  therefore,  adopted.  It  has  the  disad- 
vantage, however,  that  the  plant  soon  forms  woody 
stems  which,  if  the  plants  are  much  exposed  to 
wind,  easily  break,  and  loss  of  flowers  results.  It 
should  be  observed  that  all  the  varieties  presented 
the  characteristic  rhomboidal  bracts  of  the  true 
lavender.  It  is  obvious,  therefore,  that  the  culti- 
vation of  lavender  requires  constant  attention 
and  habits  of  close  observation  on  the  part  of  the 
cultivator,  and  that  the  quality  of  the  oil  pro- 
duced is  likely  to  depend  not  only  on  the  care 
with  which  the  oil  is  distilled,  but  on  cultivating 
only  the  best  varieties,  as  well  as  on  the  character 
of  the  soil.  The  chalky  soil  on  the  hills  near 
Brighton,  where  Sawer  experimented,  seemed  pe- 
culiarly suited  to  the  culture  of  lavender. 

It  is  necessary  to  grow  the  lavender  suffi- 
ciently far  apart  to  allow  of  ready  passage  be- 
tween the  rows,  as  the  plants  soon  spread  their 
branches,  and  it  is  otherwise  difficult,  without 
injuring  the  plants,  to  carry  the  crop  of  flowers, 
if  required  for  distillation.  The  collection  has 
frequently  to  be  done  rapidly  when  the  flower 
is  arrived  at  a  certain  stage  of  maturity,  and 
dry  weather  must  be  selected  for  the  work.  When 
the  plant  once  begins  to  flower  the  blossoms  are 
shed  rapidly,  and  in  damp  weather  the  6pikes 
carry  much  water  and  lose  fragrance. 

The  flowers  deprived  of  as  much  stalk  as  pos- 
sible should  be  distilled,  without  previous  macera- 
tion, the  same  day  as  cut,  and  not  left  in  heaps 
U  the  flowers  rapidly  ferment  and  the  character 
of  the  oil  is  quite  changed.  The  water  passing 
over  with  the  oil  should  not  be  returned  to  the 
still;  the  very  small  quantity  of  oil  saved  by 
doing  so  would  not  compensate  for  the  herbaceous 
flavor  communicated  to  the  next  running." 

I^avender  flowers  have  a  strong  fragrant  odor,  and 
an  aromatic,  warm,  bitterish  taste.  They  retain 
their  fraprance  long  after  drying.  Alcohol  ex- 
tracts their  virtues,  and  a  volatile  oil  upon  which 
their  odor  depends  rises  with  that  liquid  in  dis- 
tillation. Hager  obtained  from  a  pound  of  the 
fresh  flowers  from  half  a  drachm  to  two  drachms 
of  the  oil.  Lavender  is  an  aromatic  stimulant 
and  tonic,  but  is  seldom  given  in  its  crude  state. 
The  products  obtained  by  its  distillation  are  much 
Used  in  perfumery,  and  the  volatile  oil  is  official. 
<>h  urn    Lavandula;  Florum,  p.   850.) 

Lawsonia.  Lawsonia  inermis,  L.  (L.  alba, 
Lam.)  Henna  Plant. — This  is  a  shrub  of  the  fam. 
Lythraceae,  growing  in  the  Levant,  Egypt,  Persia, 
and  India,  and  well  known  as  the  source  of  a  dye- 
stuff  denominated  henna,  much  used  throughout 
the  Mohammedan  countries  of  the  East.  It  is 
largely  cultivated  in  Egypt.  The  flowers  have  a 
strong,  pungent  odor,  and  a  distilled  water  pre- 
pared from  them  is  used  as  a  cosmetic.  The  fruit 
is  thought  to  have  emmenagogue  properties.  The 
powdered  leaves,  under  the  name  of  henna,  are 
used  to  stain  golden  yellow  the  feet  and  hair  of 
women  of  the  harem.  Abd-el-Aziz  of  Cairo,  Egypt, 
found  in  it  a  brown  substance,  of  a  resinoid  frac- 
ture, having  the  chemical  properties  which  char- 
acterize the  tannins,  and  therefore  named  by  him 
hennotannic  acid.  (J.  P.  C,  1863,  35.)  Henna  is 
employed  both  internally  and  locally,  in  jaundice, 
leprosy,  and  affections  of  the  skin. 
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Lead  Oxide,  Red.  Plumbi  Oxidum  Rubrum. 
Red  Oxide  of  Lead.  Red  Lead.  Minium,  P.  G. 
Deutoxide  de  Plomb,  Oxide  Rouge  de  Plomb,  Min- 
ium, Ft.  Mennige,  G.  Minio,  It.,  Sp.— Red  lead 
is  prepared  on  the  large  scale  in  a  furnace,  with 
the  floor  slightly  concave  and  the  roof  arched, 
presenting  a  general  resemblance  to  a  baker's 
oven.  The  lead  is  placed  on  the  floor,  and  grad- 
ually raised  to  a  red  heat,  whereby  it  melts  and 
becomes  covered  with  a  pellicle  of  monoxide, 
which  is  removed  by  means  of  a  long  iron  scraper, 
and  the  pellicles,  as  they  successively  form,  are 
scraped  off  until  the  whole  of  the  metal  has 
been  converted  into  them.  The  product  is  sub- 
jected to  further  calcination,  with  occasional 
stirring,  for  some  time,  in  order  to  oxidize  any 
remaining  particles  of  metallic  lead;  it  is  thus 
rendered  yellow,  and  constitutes  lead  monoxide, 
or  massicot. 

This  is  taken  out  of  the  furnace,  thrown  upon  a 
level  pavement,  and  cooled  by  being  sprinkled  with 
water.  It  is  next  reduced  to  fine  powder  by  tritu- 
ration and  levigation,  and  dried,  and  in  this  state 
is  introduced  into  large,  shallow,  square  tin  boxes, 
which  are  placed  in  another  furnace,  closed  from 
the  air,  and  heated  nearly  to  redness,  the  heat 
being  allowed  gradually  to  fall  during  a  period  of 
from  twenty-four  to  thirty  hours.  At  the  end  of 
that  time  the  lead  monoxide  will  have  combined 
with  an  additional  quantity  of  oxygen,  and  be- 
come the  red  oxide.  This  is  taken  out,  and, 
after  it  has  passed  through  a  fine  wire  sieve, 
it  is  packed  in  barrels  for  the  purposes  of 
commerce. 

The  above  is  an  outline  of  the  French  process 
for  making  red  lead.  In  England  and  the  United 
States  the  calcination  of  the  monoxide  is  not  per- 
formed in  tin  boxes,  but  by  returning  it  to  the 
furnace  in  which  it  was  first  calcined.  H.  N. 
Warren  recommends  the  following  process  for 
preparing  pure  red  lead.  Either  litharge  or  lead 
sulphate  from  vitriol  tanks,  etc.,  is  introduced 
into  canvas  bags,  through  which  is  inserted  a  lead 
sheet.  These  bags  are  now  immersed  in  diluted 
sulphuric  acid,  and  connected  respectively  to  sheets 
of  iron;  the  sulphate  or  other  plumbic  compound 
contained  therein  is  thus  speedily  and  completely 
reduced  to  the  spongy  metal,  the  bags  afterwards 
connected  alternately  by  their  lead  plates  and  ex- 
posed to  an  electric  current,  the  positives  being 
thus  completely  converted  into  peroxide,  while 
the  temporary  accumulator  thus  produced  is  again 
emptied  of  its  current  into  further  quantities  of 
spongy  metal,  thus  producing  more  peroxide. 
This  process,  when  rightly  conducted,  yields  an 
absolutely  pure  oxide  on  a  cheap  scale.  (Chem. 
Netos,  Sept.  18,  1896,  144.) 

Properties. — Red  lead  is  in  the  form  of  a  heavy, 
scaly  powder,  of  a  bright  red  color,  with  a  slight 
shade  of  orange.  Its  sp.  gr.  is  about  9.  When 
exposed  to  heat  it  gives  off  oxygen,  and  is  reduced 
to  the  state  of  monoxide.  It  is  sometimes  adulter- 
ated with  red  ferric  oxide  and  red  bole,  sub- 
stances which  may  be  detected  by  treating  the 
red  lead  with  nitric  acid  and  testing  the  nitric 
solution  with  tincture  of  galls.  This  reagent  will 
produce  a  black  precipitate,  in  consequence  of  the 
iron  being  dissolved  by  the  nitric  acid.  If  brick 
dust  be  present,  it  will  be  left  undissolved  upon 
boiling  the  suspected  specimen  in  water,  with 
sugar  and  a  small  quantity  of  nitric  acid.  When 
free  from  impurities  it  is  wholly  reduced  on  char- 
coal by  means  of  the  blow-pipe,  giving  a  globule 
of  metallic  lead.    It  is  completely  soluble  in  highly 


fuming  nitrous  acid.  When  treated  with  nitrie 
acid  it  is  resolved  into  monoxide,  which  dissolves, 
and  dioxide,  which  remains  in  the  form  of  a  dark 
brown  powder. 

The  red  lead  of  commerce  may  be  considered  as 
a  mixture  of  what  may  be  called  the  true  red 
oxide  and  variable  proportions  of  monoxide.  That 
this  is  its  nature  is  rendered  probable  by  the 
action  of  cold  diluted  acetic  acid,  not  used  in 
excess,  which  takes  up  a  variable  quantity  of 
monoxide,  leaving  a  portion  unchanged  in  color, 
which  may  be  deemed  the  pure  red  oxide.  This 
latter,  when  analyzed  by  nitric  acid,  has  been 
proved,  by  the  coincident  results  of  Dalton, 
Dumas,  and  Phillips,  to  consist  of  three  atoms  of 
lead  and  four  of  oxygen,  equal  to  2PbO.PbC>2 
( Dumas ) ,  or  PbO.Pb203  ( Winckelblech ) .  Mulder 
gives  Pb406  =  3PbO.Pb02,  or  2PbO.Pba03,  as  the 
usual  composition  of  red  lead. 

Red  lead  enters  into  no  official  preparation.  In 
the  arts  it  is  used  chiefly  as  a  paint,  for  protect- 
ing metal  surfaces,  in  the  manufacture  of  flint 
glass,  and  in  cements  for  metal  joints. 

Lead  Saccharate.  Plumbi  Saccharas.  Sac- 
charate  of  Lead. — Lead  saccharate  is  made  by  sat- 
urating a  solution  of  saccharic  acid  in  water  with 
freshly  precipitated  lead  carbonate  gradually 
added.  As  the  acid  becomes  saturated,  the  lead 
saccharate  falls  in  the  form  of  a  white  powder, 
being  insoluble  in  cold  water,  and  but  very  spar- 
ingly soluble  in  that  liquid  boiling  hot.  From  this 
E.  Hoskins  prepared  his  lead  nitro-saceharate,  by 
dissolving  the  saccharate  in  diluted  nitric  acid, 
containing  only  one  part  of  the  acid  in  twenty 
parts  of  the  mixture,  filtering  the  solution,  and 
gradually  evaporating.  The  nitro-saccharate  is 
deposited  in  yellow  crystals  of  the  form  of  regular 
six-sided  plates  or  prisms.  By  dissolving  one 
grain  of  this  salt,  with  five  drops  of  pure  sac- 
charic acid,  in  a  fluidounce  of  distilled  water,  a 
solution  was  obtained  which,  though  slightly  acid 
to  test  paper,  was  perfectly  bland.  This  solution 
has  been  used  to  dissolve  urinary  calculi.  (See 
Pereira's  Mat.  Med.,  3d  edition,  755.) 

Lead  Tannate.  Plumbi  Tannas. — This  is  ob- 
tained by  precipitating  a  solution  of  tannin  with 
one  of  lead  acetate,  added  drop  by  drop.  It  has 
been  used  locally  in  chronic  inflammations  of  the 
joints,  ulcerations,  bed  sores,  and  sore  nipples,  in 
20  to  40  per  cent,  ointments.  (Med.  Rec,  1875, 
575.)  The  preparation  here  described  is  a  bitan- 
nate.     Other  lead  tannates  exist. 

Lecithin.  C42H84NO3P. — The  class  of  lecithins 
is  now  known  to  be  widely  distributed  in  both 
animal  and  vegetable  tissues,  although  most  fa- 
miliar in  its  occurrence  in  the  nerve  tissues  and 
embryonic  cells. 

The  animal  lecithin  is  choline  di-slearylglycero- 
phosphate,  while  the  vegetable  lecithin  seems  to 
be  betaine  di-olcylglycerophosphatc ;  that  is,  the 
widely  distributed  vegetable  base  betaine  (oxyneu- 
rine)  replaces  the  choline  of  egg  lecithin  and  the 
oleic  acid  radical  appears  instead  of  that  of 
stearic  acid. 

Vegi-lecithin  has  been  studied  chemically  by 
C.  Gordon  Richardson.  Besides  the  replacement 
of  the  choline  by  betaine  and  the  difference  in  the 
fatty  acids,  it  differs  from  ovi-lecithin  in  not 
being  precipitated  by  acetone  and  being  quite  in- 
soluble in  alcohol,  but  soluble  in  all  proportions 
in  cold  ether.  Otherwise  it  is  readily  soluble  in 
all  the  solvents  of  ovi-lecithin.  It  seems  to  re- 
semble somewhat  the  cephaline  of  Thudichum, 
which  was  obtained  from  the  brain  tissue. 
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Lecithin,  as  has  been  shown  by  H.  C.  Wood, 
Jr.  (U.  P.  M.  B.,  May,  1902),  is  not  poisonous. 
Danilewski  has  found  that  in  young  animals  it 
causes  an  increase  in  the  number  of  red  corpus- 
cles and  a  gain  in  weight  more  rapid  than  normal. 
Serono,  in  a  series  of  careful  studies  on  human 
beings,  obtained  a  gain  of  bodily  weight  despite 
an  increased  output  of  nitrogen,  and  an  augmen- 
tation of  the  number  of  red  corpuscles  without, 
however,  any  increase  in  the  percentage  of  haemo- 
globin; the  phosphatic  elimination  did  not  keep 
pace  with  the  increased  ingestion  of  phosphorus. 

Lecithin  has  been  employed  in  practical  medi- 
cine by  Serono,  Gilbert,  Fournier,  and  other  ob- 
servers, in  tuberculosis  and  neurasthenia,  with 
favorable  results;  the  most  marked  amelioration 
being  an  increase  in  the  weight  and  an  improve- 
ment in  the  subjective  condition.  Lanoereaux  and 
Paulesco  commend  it  in  diabetes,  and  it  has  been 
employed  successfully  in  chlorosis.  Most  of  the 
above  observers  obtained  their  lecithin  from  egg 
yolks;  Moriggia,  indeed,  simply  injects  a  solu- 
tion of  egg  yolk  in  normal  salt  solution  directly. 
Numerous  agents  decompose"  lecithin  into  its  con- 
stituent parts — glycerin-phosphoric  acid,  choline, 
and  fatty  acids. 

Choline  is  a  substance  of  considerable  toxic 
power,  and  is  chemically  and  physiologically  very 
closely  allied  to  the  animal  alkaloid  neurine,  a 
toxic  compound  discovered  by  Strecker  [Attn. 
Ch.  Ph.,  exxiii.)  and  shown  by  Hrieger  ( I  <L<  r 
Ptomaine,  Berlin,  1895)  to  occur  in  decom- 
posing meat.  In  the  frog,  choline  produces 
paralysis,  partly  by  its  depressing  action  upon 
the  spinal  cord,  bul  largely  by  its  paralytic  effect 
upon  the  motor  nerve  endings.  In  the  mammal 
fatal  doses  kill  by  the  arrest  ()f  respiration.     It 

produces     slowing     of     the     pulse     and     a     slight, 

temporary   rise  of  blood  pressure,  followed  by  a 
secondary    fall.      It    js    a    marked    stimulant    to 

involuntary    muscle    lihres.    and    to    many    gland', 
especially  the  salivai  \ . 

Ledum.  Ledum  pmhutre,  L.  Marah  'lea.  Ros- 
marinus Sylvestri*.  Marsh  Cietua.  Wild  Rose- 
mary.  L4don,  Romarinsauvage,  Ft.  Poreoh,  Bumpf- 
porsch,  Wilder  rotmarin,  ('•. — A  small  evergreen 
(Micaceous  shrub,  growing  in  swamps  and  other 
\\«t  places  in  the  northern  parts  of  Europe,  Asia, 
and  America,  and  in  the  mountainous  regions  of 
southern  latitude-.  The  lea\e>  have  a  hal 
samic  odor,  and  an  aromatic,  camphorous,  hitter 
taste,  and  contain,  among  other  ingredients,  vol- 
atile oil  and  tannin.  For  the  properties  of  the 
volatile  oil.  see  ,/.  /'.  ('.,  -!<■  s.'r..  xx.  244;  also 
PfOC.  A.  I'h.  .1.,  xxv.  154.  It  contains  ledum  cam- 
phor, a  stearopten,  together  with  valeric  and 
other  volatile  acids,  and  erioinol,  Ci0Hifi(*-  The 
tannin  has  been  named  leditannic  arid.  (^bHzqOs. 
On  boiling  with  dilute  mineral  acids  it  is  decom- 
posed, and  ledi.ranthin,  C30II34O13,  separates  as  a 
yellowish  or  reddish  powder.  (Thai,  Ph.  Z. 
'/?.,  1883,  268.)  Thai  also  extracted  eriooUn, 
CstHsgOsi.  This  is  a  glucoside,  which  on  heating 
with  diluted  sulphuric  acid  decomposes  into  sugar 
and  erictnoI,CioHisO,  a  colorless,  peculiar-smelling 
oil,  which  turns  brown  in  the  air,  owing  to  oxida- 
tion. The  leaves  are  thought  to  be  narcotic  and 
diaphoretic,  and  have  been  employed  in  dysentery 
and  in  various  cutaneous  affections,  particu- 
larly leprosy  and  scabies.  In  complaints  of  the 
skin  they  are  used  both  internally  and  exter- 
nally, in  the  form  of  decoction.  In  Germany 
they  are  sometimes  substituted  for  hops  in  the 
preparation  of  beer.     Ledum  grcenlandicum,  Oeder 


(L.  latifolium,  Ait.),  or  Labrador  tea,  which 
is  a  larger  plant  than  the  preceding,  is  a 
native  of  North  America,  growing  in  damp  places 
in  Canada  and  the  northern  part  of  the  United 
States.  The  leaves  have  an  agreeable  odor  and 
taste,  and  are  esteemed  pectoral  and  tonic.  They 
are  said  to  have  been  used  as  a  substitute  for  tea 
during  the  war  for  independence. 

Leek.  Porrum.  Porreau,  Fr.  Lauch,  G. 
The  bulb  of  Allium  Porrum,  L.  (Fain.  Lili- 
aceae.)  The  leek  is  a  biennial  bulbous  plant, 
growing  wild  in  Switzerland,  and  cultivated  in 
the  gardens  of  Europe  and  this  country  for  culi- 
nary purposes.  All  parts  of  it  have  an  offensive, 
pungent  odor  and  an  acrid  taste,  dependent  on  an 
essential  oil,  of  which  allyl  sulphide,  (C3H6)aS, 
is  the  main  ingredient.  The  bulb,  which  is  the 
medicinal  portion,  consists  of  concentric  layers, 
like  the  onion,  which  it  resembles  in  medicinal 
properties,  though  somewhat  milder.  It  is  gen- 
erally stimulant,  with  a  direction  to  the  kidneys. 
Dose  of  expressed  juice,  a  fluidrachm  (3.75  Cc. ). 

Lenigallol.  Pyrogallol  Triacetate.  C'eHafO^'a 
1130)3. — This  is  a  white  powder,  insoluble  in 
water,  and  is  used  in  paste  form.  This  de- 
rivative of  pyrogallic  acid  has  been  highly 
commended  as  a  local  remedy  in  acute  and  moist 
eacenM,  and  in  pityriasis  rosea.  It  is  said  not  to 
act  well  in  the  dry  desquamating  eczemas.  In 
1  he  strength  of  30  to  50  per  cent,  it  is  also  use- 
ful as  a  keratolytic. 

Eugallol  (pyrogallolmonacelatc) ,  a  second  de- 
rivative of  pyrogallic  acid,  is  affirmed  to  l>e  of 
great  value  in  psoriasis,  acting  like  chrysarobin 
but  less  irritating.  It  is  non-toxic.  The  addition 
of  acetone  produces  a  liquid  thin  enough  to  bo 
painted  over  a  diseased  part  and  to  leave  on 
evaporation   a   tense   elastic   pellicle 

Leonotis.  Leonotis  Leonurus,  It.  Br. — This  hand- 
some tropical  labiate  is  said  to  possess  purga- 
tive and  emmenagogue  properties.  (See  P.  •/., 
May,  1885.) 

Leonurus.  Leonurus  Cardiaca,  L.  Common 
Motherwort.  Agripaume,  Cardiairr,  Fr.  Hertee- 
spann.  W'olfstrapp,  (I. — An  aromatic  perennial  la- 
biate herb,  growing  wild  in  this  country  in  waste 
places,  around  dwellings,  etc.,  whose  infusion  or 
decoction  is  sometimes  used  in  amenorrhasa  and 
sudden  suppression   of  the   lochia. 

Lepargyrsa.  Lepargyrwa  argentea  (Nutt.), 
Greene  [mhepherdia  argentea,  Nutt.).  Buffalo 
Berry.  Bull  Berry,  (trains  dc  Buuf,  Fr. — The 
acidulous  fruit  of  this  plant,  of  the  fam.JEleeag- 

nacec,  produced  in  great  profusion  in  the  region 
<if  the  upper  Missouri,  is  largely  used  as  an  article 
of  food.  According  to  Henry  Trimble,  it,  contains 
a  little  more  acid  than  currants.  (A.  ./.  P.,  Dec. 
1888.) 

Lewisia.  Lewisia  rediviva,  Pursh.  tipathum. 
Chita.  Bitter  Root. — The  roots  of  this  plant,  of  the 
fam.  Portulacaceae,  abundant  in  the  Northwestern 
United  States,  are  very  widely  used  by  the  In- 
dians as  an  article  of  food.  For  analysis  and 
description,  see  A.  J.  P.,  1889. 

Liantral. — This  substance  is  an  extract  of  coal 
tar,  obtained  by  treating  with  benzene,  filtering 
from  insoluble  residue,  and  subsequently  evapo- 
rating the  benzene  at  a  temperature  not  exceeding 
80°  C.  (176°  F.).  It  is  a  brownish-black  viscous 
fluid  which  is  insoluble  in  water,  freely  soluble  in 
benzene,  but  dissolving  only  sparingly  in  fats, 
ethereal  oils,  alcohol,  ether,  acetone,  petrohum 
benzin,  and  mixtures  of  these  substances.  Lian- 
tral has  been  commended  by  various  clinicians  as 
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a  substitute  for  coal  and  wood  tars  in  the  treat- 
ment of  eczema  and  allied  skin  diseases.  It  is  said 
to  resemble  wood  tar  in  its  action,  but  to  be  more 
energetic.  It  has  been  used  in  ten  per  cent,  solu- 
tion with  olive  oil,  applied  with  a  brush,  or  in  the 
form  of  a  dusting  powder  made  by  triturating  to 
dryness  with  the  aid  of  a  little  ether,  starch,  or 
talc. 

Liatris.  L.  spicata,  Willd.  Lacinaria  spicata 
(L.),  Kae.  Gay-feather.  Devil's  Bite.  Colic 
Root.  Button  Snakeroot. — An  indigenous  per- 
ennial composite  plant  growing  in  natural  mead- 
ows and  moist  grounds  throughout  the  Mid- 
dle and  Southern  States.  It  has  a  tuberous  root, 
and  an  erect  annual  stem,  which  terminates  in  a 
spike  of  beautiful,  purple,  compound  flowers,  ap- 
pearing in  August.  The  root  is  said  by  Schoepf 
to  have  a  terebinthinate  odor,  and  a  warm,  bit- 
terish, terebinthinate  taste;  to  be  possessed  of 
diuretic  properties;  and  to  be  useful  as  a  local  ap- 
plication in  gonorrhoea  and  sore  throat.  The  leaves 
of  the  allied  Trilisa  odoratissimus  (Walt.),  Cass. 
(Liatris  odoratissimus,  Willd.),  or  Yanilla  leaf, 
are  very  largely  employed  in  the  Southern 
United  States  to  flavor  tobacco,  and  to  preserve 
clothing,  etc.,  from  moths.  As  a  preservative  it 
is  worthless.  The  agreeable  odor  is  due  to  cou- 
marin,  C9H602,  which  may  be  frequently  noticed 
in  crystals  upon  the  surface  of  the  smooth  spatu- 
late  leaves.  (A.  J.  P.,  March,  1875;  Sept.,  1881; 
xlvii.  116;  N.  R.,  1882,  66.)  The  roots  of  L. 
scariosa,  Willd.  {Lacinaria  scariosa,  Hill)  and 
L.  squarrosa,  Wilid.  (Lacinaria  squarrosa,  Hill) 
(rattlesnake's  master),  have  been  employed  to  cure 
the  bite  of  the  rattlesnake.  According  to  Wm.  P. 
C.  Barton,  all  the  tuberous-rooted  species  of  Lia- 
tris are  active  diuretics. 

Lignol. — This  is  an  oily  or  tarry  substance 
which  is  said  to  be  obtained  by  the  dry  distilla- 
tion of  a  bituminous  fossilized  wood.  Lignol  is 
asserted  to  be  in  bactericidal  power  equal  to  the  5 
per  cent,  solution  of  phenol,  and  is  recommended 
in  eczema,  acne,  pruritus,  and  other  chronic  skin 
diseases,  and  in  doses  of  fifteen  minims  (0.9  Cc.) 
in  pulmonary  tuberculosis.  Also,  in  chronic  irri- 
tation of  the  genito-urinary  tract. 

Ligroine.  Ligro'in. — This  name  has  been  ap- 
plied to  a  petroleum  product  which  is  chiefly 
used  as  a  solvent.  Tt  boils  between  80°  C.  and 
120°  C.  (176°-248°  F.)  and  has  a  specific  gravity 
varying  between  0.710  and  0.730   (67°-62°  B.). 

Ligusticum.  Radix  Levistici,  P.  G.  Liveche, 
Ache  de  Montague,  Fr.  Liebstbckel,  G. — Several 
species  of  this  umbelliferous  genus  are  employed 
as  domestic  remedies.  The  allied  Levisticum 
officinale.  Koch  ( Ligusticum  Levisticum.  L. ) ,  or 
lovage,  of  the  south  of  Europe,  is  aromatic  in  all 
its  parts,  but  only  the  roots  and  seeds  are  used. 
The  seeds  are  small,  ovate-oblong,  somewhat  flat- 
tened, curved,  strongly  ribbed  and  of  a  yellowish- 
brown  color.  The  medicinal  properties  of  lovage 
are  closely  analogous  to  those  of  angelica.  It  is 
a  stimulant  aromatic,  and  has  been  employed  as 
a  carminative,  diaphoretic,  and  emmenagogue. 
The  best  form  for  administration  is  that  of  infu- 
sion. The  coloring  principle  has  been  isolated  by 
M.  J.  Nickl£s,  who  gives  it  the  name  of  ligulin, 
and  suggests  an  important  application  of  it  that 
may  be  made  in  testing  drinking  water.  If  a 
drop  of  its  alcoholic  or  aqueous  solution  is  al- 
lowed to  fall  into  distilled  water,  it  imparts  to 
the  liquid  its  own  fine  crimson-red  color,  which 
undergoes  no  change;  but  if  limestone  water  be 
substituted,    the    red    color    disappears    in    a    few 


seconds,  and  is  followed  by  a  beautiful  blue. 
(J.  P.  C,  1859,  329.)  The  root  of  Ligusticum 
sinense,  under  the  name  of  kao-pen,  is  largely 
used  by  the  Chinese.  In  the  Northwestern 
United  States  the  large  aromatic  roots  of  Ligus- 
ticum filicinum,  S.  Wats.,  Osha,  Colorado  cough- 
root,  are  used  to  a  considerable  extent  as  stimulat- 
ing expectorants.     (See  A.  J.  P.,  1890  and  1891.) 

Ligustrum.  L.  vulgare,  L.  Troene,  Fr.  Rain- 
weide,  Hartriegel,  G.  Privet. — A  shrub  of  the 
fam.  Oleaeese,  from  four  to  ten  feet  in  height, 
growing  wild  both  in  Europe  and  the  United 
States,  usually  in  hedges  and  by  the  roadside. 
The  leaves,  which  have  an  astringent,  bitter  taste, 
and  the  flowers,  which  are  small,  snow-white,  and 
of  an  agreeable  odor,  have  been  used  in  the  form 
of  decoction  in  sore  throat  and  aphthous  and 
scorbutic  ulceration  of  the  mouth.  The  berries 
are  black,  have  a  sweetish  bitter  taste,  and  are 
said  to  possess  puigative  properties,  and  to  color 
the  urine  brown.  They  are  sometimes  used  for 
dyeing.  Death  in  a  child  between  two  and  three 
years  old  is  recorded  by  James  Cheese  (P.  J., 
2d  ser.,  viii.  607 ) ,  as  due  to  the  eating 
of  privet  berries.  The  bark  was  analyzed  by 
M.  G.  Polex,  who  found  a  peculiar  substance, 
which  he  denominated  ligustrin,  insoluble  in 
ether  and  absolute  alcohol,  but  soluble  in  water 
and  diluted  alcohol.  Strong  sulphuric  acid 
gives  with  ligustrin  a  deep  indigo-blue  color. 
Kromayer  (A.  Pharm.,  (2)  cxiii.  19)  proved  that 
Polex's  ligustrin  was  only  impure  syringin,  C19 
H-mOio  +  H20.  The  large  white  crystals  become 
anhydrous  at  115°  C.  (239°  F.),  and  fuse  at  212° 
C.  (413.6°  F.).  He  found  in  addition  (see  Kro- 
mayer, A.  Pharm.,  (2)  ci.  281)  mannite,  sugar, 
muco-saccharine  matter,  starch,  chlorophyll,  bitter 
extractive,  bitter  resin,  tannin,  albumen,  and  salts. 
(A.  J.  P.,  xii.  347.)  Kromayer  found  besides  the 
syrinqin  a  crvstallized  bitter  principle,  fusing  at 
a  little  over  100°  C.  (212°  F.),  which  he  named 
ligustron. 

Lilium.  Lilium  candidum,  L.  (Fam.  Liliaeeae. ) 
Common  White  Lily. — This  well  known  plant  is  a. 
native  of  Syria  and  Asia  Minor,  but  has  been 
long  cultivated  in  gardens.  The  bulb,  which  con- 
sists of  imbricated  fleshy  scales,  is  without  odor„ 
but  has  a  peculiar,  disagreeable,  somewhat  bitter, 
and  mucilaginous  taste.  It  contains  much  mu- 
cilage, and  a  small  proportion  of  an  acrid  prin- 
ciple. In  the  recent  state  it  is  said  to  have  been 
employed  with  advantage  in  dropsy.  Vomiting, 
purging,  drowsiness,  etc.,  are  said  to  have  been 
produced  in  a  little  girl  by  the  pollen  of  the  tiger 
lily,  L.  tigrinum,  Andr.  (Jeffries  Wyman,  Am.  J. 
M.  8.,   1863.) 

Linaria.  Linaria  Linaria  (L. ),  Karsten.  Lin- 
aria vulgaris,  Mill.  Antirrhinum  Linaria, 
L.  Common  Toadflax.  Butter  and  Eggs. 
Ramsted.  Snapdragon.  Linaire  commune,  Fr. 
Leinkraut,  Flachskraut,  Lbwenmaul,  G. — This  is  a 
perennial  herbaceous  plant  very  common  in  Amer- 
ica, Europe,  and  Asia.  It  should  be  collected  when 
in  flower,  dried  quickly,  and  kept  excluded  from, 
the  air.  When  fresh  it  has  a  peculiar,  heavy, 
disagreeable  odor,  which  is  in  a  great  measure 
dissipated  by  drying.  The  taste  is  herbaceous, 
weakly  saline,  bitter,  and  slightly  acrid.  This 
plant  is  said  to  be  diuretic  and  cathartic,  and  has 
been  used  in  dropsy,  jaundice,  and  cutaneous  erup- 
tions. It  is  most  conveniently  employed  in  in- 
fusion. The  fresh  plant  is  sometimes  applied,  in 
the  shape  of  poultice  or  fomentation,  to  hemor- 
rhoids, and  an  ointment  of  the  flowers  has  been 
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employed  for  the  same  purpose,  and  also  locally 
in  diseases  of  the  skin.  The  dowers  are  used  in 
German}'  as  a  yellow  dye. 

Linden. — Boussingault  calls  attention  (J.  P.  C, 
4e  s6r.,  xv. )  to  a  saccharine  exudation  which 
occurs  upon  the  leaves  of  the  European  Lin- 
den (Tilia  europcea,  L. ),  which  he  has  found 
to  have  the  same  composition  as  manna  of  Mount 
Sinai. 

Lint.  Linteum  Carptum.  Charpie,  Fr.,  G. 
The  term  lint  is  applicable  to  a  substance  pre- 
pared ironi  linen.  It  is  in  fact  linen  made  soft 
and  somewhat  fleecy  by  various  mechanical  pro- 
cesses, so  as  to  render  it  suitable  for  the  dress- 
ing of  wounds.  The  qualities  required  in  good 
lint  are, — 1,  perfect  softness,  to  prevent  mechan- 
ical irritation  t©  the  wound:  2,  looseness  of  text- 
ure, to  render  it  capable  of  absorbing  the  secre- 
tions from  the  surfaces  to  which  it  is  applied; 
3,  a  certain  tenacity,  so  that  it  may  receive  unc- 
tuous dressings,  yet  with  a  facility  of  being  torn 
in  one  direction;  and.  4.  sufficient  firmness  of 
fibre  to  prevent  small  portions  from  being  easily 
separated  and  remaining  as  foreign  bodies  in  the 
wound.  As  formerly  and  still  frequently  made 
for  domestic  purposes,  it  consists  of  old  linen 
scraped  by  means  of  a  knife  with  the  hand 
and  thus  brought  into  a  soft  Hocculeut  state, 
almost  destitute  of  visible  iibres.  It  is  obvious 
that,  though  this  answers  some  of  the  above 
requisitions,  it  entirely  fails  to  answer  others, 
and  is  unfit  for  general  surgical  use.  It  will  not 
readily  admit  01  the  application  of  cerates,  and 
must  very  often  leave  portions  of  its  substance 
in  the  wound,  to  serve  as  future  sources  of  irri- 
tation. Much  better  is  the  old-fashioned  lint. 
made  by  machines  worked  bj  the  hand.  Tins 
was  formerly  made  in  large  quantities.   Old  linen 

Was    Used    for    the    purpose,    such    as    shirts    sheets, 

table  cloths,  etc.,  and  generally  in  irregular 
pieces.  This  Was  lii-1  cleaned  thoroughly  I  >  V 
washing   with   Map  and   water,  or  by   boiling  with 

a  w<-ak  lye  of  soda  or  pearlssh.  Sometimes,  when 
colored,  it  was  bleached  before  being  washed. 
Thus  prepared,  it  was  operated  on  by  a  simple 
machine,  in  which  the  rag.  vrrapped  round  a 
cylinder,  was  submitted  to  the  interrupted  action 
of  a  knife  made  to  descend  upon  it  at  intervals 
of  one-eighth  of  an  inch,  so  as  to  cut  the  thread 
in  one  direction.  On  being  removed  from  the  ma- 
chine, the  cut  ends  of  the  thread  became  mi 
twisted  and  loose,  giving  a  Bossy  character  to  the 
fabric.  To  tender  it  smooth,  it  was  | 
through  rollers,  and  its  ragged  edges  were 
trimmed.  Of  course  it  had  different  degrees  of 
fineness  according  to  the  character  of  the  rags 
used,  and  this  diversity  rendered  it  fit  for  dif- 
ferent purposes,  the  finer  pieces  being  used 
merely  as  a  dressing  with  unctuous  matter  to  ex- 
clude' the  air,  while  the  thicker  were  better 
adapted  to  the  absorption  of  the  liquid  secre- 
tions. 

In  the  progress  of  improvement,  machines  were 
invented  and  patented  for  manufacturing  lint  on 
the  large  scale.  Thus  made,  it  is  distinguished 
in  commerce  as  patent  lint.  This  is  generally 
prepared  out  of  cloth  manufactured  for  the  pur- 
pose, and  therefore  has  whatever  advantage  may 
be  derived  from  uniformity  of  shape  and  consist- 
ence. In  other  respects  it  is  doubtful  whether 
it  has  any  superiority  over  the  old-fashioned 
article;  especially  as,  in  consequence  of  compe- 
tition, cotton,  being  the  cheaper  article,  has 
frequently  been  in  part  or  altogether  substituted 


for  linen.  It  is  said  that  lint  may  be  rapidly 
prepared  by  attaching  a  piece  of  linen  to  the 
toothed  cylinder  of  the  common  carding  machine, 
used   in   mills. 

Cotton  is  in  several  respects  inferior  to  linen 
for  the  preparation  of  lint,  and,  unless  its  pres- 
ence in  any  manufactured  article  sold  by  this 
name  be  made  known,  it  should  be  looked  on  as  a 
fraudulent  substitution.  Its  fibre  is  less  soft  and 
therefore  more  likely  to  irritate;  it  has  much 
less  absorbing  power,  and  it  conveys  heat  less 
rapidly.  The  following  are  methods  by  which  it 
may  be  distinguished  (Eisner)  :  1.  A  linen  thread 
when  held  erect,  and  set  on  fire,  appears,  after 
the  flame  is  extinguished,  in  a  smooth  continuous 
form,  while  cotton  thread  similarly  treated  has 
a  tufted  aspect.  2.  Under  a  microscope  which 
magnifies  300  diameters,  the  linen  fibre  appears 
to  be  a  straight  nearly  solid  cylinder,  with  a 
slender  central  canal;  the  cotton,  flattened  as  a 
piece  of  tape,  with  a  wide  canal,  and  often 
twisted  like  a  corkscrew.  3.  The  potassium  test, 
proposed  by  Bbttger,  consists  in  exposing  the 
doubtful  substance  to  the  action  of  a  boiling  con- 
centrated solution  of  potassium  hydroxide.  If 
made  of  linen,  it  will  in  two  minutes  assume  a 
deep  yellow  color;  if  of  cotton,  it  will  either  re- 
main colorless,  or  will  become  very  faintly  yellow, 
and  if  the  texture  be  composed  of  both,  it  will  ex- 
hibit a  streaked  or, mottled  aspect.  The  examina- 
tion must  be  quiekiy  made,  as  the  yellow  color  of 
the  potassium  becomes  faint  with  time.  4.  Sul- 
phuric acid  dissolves  the  linen  fibre,  while  it  leaves 
that  of  cotton  little  changed.  5.  Linen  thoroughly 
oiled  has  the  transparent  appearance  of  oiled 
paper:  cotton  remains  white  and  opaque.  (J. 
Tinctures  of  all  organic  red  dye  stuffs,  as  cochi 
neal.  madder,  etc..  will  give  a  much  deeper  color 
to  linen  than  to  cotton,  and  cause  a  mottled  ap- 
pearance when  the  two  are  mixed. 

Tow,  and  hemp  in  the  state  of  oakum,  have 
been  employed  for  dressing  wounds;  but  they  are 
only  applicable  as  exterior  dressings  to  absorb 
the* pus,  when  the  discharge  of  this  is  very  copious. 
I..  A.  Sayie  prefer!  picked  oakum  to  lint  as 
more  absorbent.  (B.  M.  B.  ./.,  lxvii.  84.)  Opor- 
to much  used  by  French  surgeons,  generally 

Consist!  of  bundles  of  straight  threads,  each  four 
or  live  inches  long,  made  by  unravelling  old 
rather  ooane  linen. 

Linum  catharticum,  L  /'urging  Flax.— Purg- 
ing l!a\  i>-  a  European  annual  of  the  fain.  Linea;, 
six  to  eight  Inches  high.  The  whole  plant  is 
very  bitter  and  somewhat  acrid,  and  imparts 
ii-  virtues  to  water,  which  acquires  a  yellow 
color.  It  appears  to  owe  its  activity  to  a  pecul- 
iar drastic  principle,  which  has  received  the 
name  of  linin,  and  which  is  afforded  most  largely 
by  the  plant  after  the  flower  has  fallen.  Kchroe- 
der  [N.  R.  Pharm.,  xi.  11)  obtained  it  in  lus- 
trous, white,  silky  crystals,  which  are  neutral 
in  reaction  and  have  a  strong  persistent  bitter 
taste  in  alcoholic  solution.  Purging  flax  has  en- 
joyed some  reputation  in  Europe  as  a  gentle 
cathartic,  useful  in  muscular  rheumatism,  ca- 
tarrhal affections,  and  dropsy  with  disease  of  the 
liver.  Dose  of  the  extract,  from  four  to  eight 
grains  (0.26-0.5  Gm.)  ;  of  the  powder,  one 
drachm    (3.9  Gm.). 

Lipanin. — A  mixture  of  ninety-four  parts  of 
olive  oil  and  six  parts  of  oleic  acid,  which  has 
been  used  as  a  substitute  for  cod  liver  oil.  Dose, 
from  one  teaspoonful  to  half  a  fluidounce  (3.75- 
15.0  Cc). 
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Lippia.  Lippia  Mexicana.  (Probably  Cedro- 
nella  mexicana,  Benth.,  of  the  fam.  Labiatae. ) — A 
Mexican  evergreen  shrub,  the  leaves  and  stalks  of 
which  have  been  used  in  medicine  as  a  demulcent 
and  expectorant.  Podwissotzki  analyzed  the  herb, 
and  found  it  to  contain  tannin,  a  quercetin-like 
principle,  liquid  volatile  oil,  and  a  camphor-like 
body  which  he  named  lippiol.  (Proc.  A.  Ph.  A., 
1886,  400.)  Dose  of  concentrated  tincture  (1  to 
4),  from  a  half  to  one  fluidrachm  (1.8-3.75 
Cc). 

Liquidambar.  Liquidambar  styraciflua,  L. 
Sweet  Gum. — An  indigenous  tree  (Fam.  Hamame- 
lidacese),  growing  in  different  parts  of  the  United 
States  from  Connecticut  to  Florida,  and  flourish- 
ing also  in  Mexico,  where,  a3  well  as  in  our 
Southern  States,  it  sometimes  attains  a  great  mag- 
nitude. In  warm  latitudes  a  balsamic  juice  flows 
from  its  trunk  when  wounded.  This  has  attracted 
some  attention  in  Europe,  where  it  is  known  by 
the  name  of  liquidambar  or  copalm  balsam,  and  is 
sometimes,  though  erroneously,  called  liquid  sto- 
rax.  It  is  not  afforded  by  the  trees  which  grow 
in  the  Middle  Atlantic  States,  but  is  obtained  in 
the  Western  States  bordering  on  the  Ohio,  and 
southward  as  far  as  Central  America.  It 
is  a  liquid  of  the  consistence  of  thin  honey, 
more  or  less  transparent,  of  a  yellowish  color,  of 
a  peculiar,  agreeable,  balsamic  odor,  and  a  bitter, 
warm,  and  acrid  taste.  By  cold  it  becomes 
thicker  and  less  transparent.  It  concretes  also 
by  time,  assuming  a  darker  color.  It  is  some- 
times collected  in  the  form  of  tears,  produced  by 
the  spontaneous  concretion  of  the  exuded  juice. 
According  to  Bonastre,  it  contains  a  colorless 
volatile  oil,  a  semi-concrete  substance  which  rises 
in  distillation  and  is  separated  from  the  water 
by  ether,  a  minute  proportion  of  benzoic  acid,  a 
yellow  coloring  substance,  an  oleoresin,  and  a 
peculiar  principle,  insoluble  in  water  and  cold 
alcohol,  for  which  Bonastre  proposed  the  name 
of  styracin.  The  styracin  of  Bonastre  has  since 
been  found  to  be  cinnamyl  cinnamate,  C9H9.C9H7 
O2,  which  is  found  together  with  the  ethyl,  ben- 
zyl, and  other  esters  of  cinnamic  acid.  Exam- 
ined by  W.  P.  Creecy  of  Mississippi,  it  was 
found  to  contain  cinnamic  acid  as  the  prominent 
acid  ingredient,  besides  a  volatile  odorous  prin- 
ciple melting  at  65°  C.  (149°  F.)  and  smelling 
of  vanillin,  and  30  per  cent,  of  a  hard  resin 
(according  to  W.  von  Miller,  storesin,  C36H5s(0 
H)3).  If  the  storesin  be  repeatedly  extracted  with 
diluted  potassium  hydroxide  solution,  it  is  sepa- 
rated into  a-storesin,  which  is  amorphous  and 
melts  at  from  160°  to  168°  C.  (320°-334.4°  F.), 
and  ft-storesin,  which  forms  white  flocks  melting  at 
from  140°  to  145°  C.  (384°-393°  F.).  Of  these, 
the  /3-resin  is  first  extracted,  while  the  residue  is 
nearly  pure  a-resin.  The  volatile  oil  mentioned 
above  contains  a  hydrocarbon,  styrol  or  cinna- 
mene,  CsHs,  which  changes  on  heating  into  the 
polymeric  metastyrol,  a  colorless  transparent 
solid,  identical  in  composition.  The  results  of 
W.  L.  Harrison,  confirmed  by  Maisch  {A.  J.  P., 
xlvi.  160,  165),  seem  to  prove  that  the  American 
drug  is  identical  with  storax,  except  in  contain- 
ing no  water  mechanically  mixed   with   it. 

Another  product  is  said  to  be  obtained  from 
the  same  tree  by  boiling  the  young  branches  in 
water,  and  skimming  off  the  fluid  which  rises  to 
the  surface.  It  is  of  thicker  consistence  and 
darker  color  than  the  preceding,  is  nearly  opaque, 
and  abounds  in  impurities.  This  also  has  been 
confounded  with  liquid  storax,  which  it  resembles 


in  properties,  though  derived  from  a  different 
species  of  Liquidambar.  It  is  said  to  be  used  in 
Texas  in  coughs.  (Gammage,  N.  0.  M.  8.  J., 
xii.  636.)  For  an  account  of  the  collection  of 
American  storax,  see  Ph.  Rund.,  1895,  57. 

Liquidambar  may  be  employed  for  the  same 
purpose  as  storax,  and  is  so  used  in  the  Southern 
United  States,  but  it  is  almost  unknown  in  the 
Northern  States.  The  concrete  juice  is  said  to  be 
chewed  in  the  Western  States  in  order  to  sweeten 
the  breath.  The  bark  of  the  tree  is  used  with 
asserted  great  advantage  in  the  Southern  and 
Western  States  in  diarrhoea  and  dysentery,  espe- 
cially in  children.  It  is  taken  in  the  form  of 
syrup,  which  may  be  prepared  from  the  bark  in 
the  same  manner  as  the  syrup  of  wild  cherry  bark, 
according  to  the  U.  S.  Pharmacopoeia.  The  dose  is 
a  fluidounce  (30  Cc.)  for  an  adult,  repeated  after 
each  stool.      (Am.  J.  M.  S.,  N.  S.,  xxxii.  126.) 

Liquidambar  Altingia  (Altingia  excelsa),  a 
tree  which  inhabits  a  very  wide  region  in  South- 
ern Asia,  yields  a  storax-like  substance  vary- 
ing in  color  from  white  to  red.  (See  P.  J.,  viii. 
243.)  According  to  Tschirch  and  van  Itallie,  it 
differs  from  storax  in  the  presence  of  benzoic  and 
cinnamic  aldehydes,  the  absence  of  ether  and  the 
small  quantities  of  cinnamic  acid  in  it.  The  resin 
of  Liquidambar  storesin  is  said  also  to  be  known 
in -Eastern  markets. 

Liriodendron.  Liriodendron  tulipifera,  L. 
Tulip  Tree  Bark.  American  Tulip.  Poplar  Tree. 
(Fam.  Magnoliacea*. )  White  Tulip  Bark.  Ecorce 
de  Tulipier,  Fr.  Tulpenbaumrinde,  G. — The 
tulip  poplar  is  a  large  tree  which  is  abun- 
dant in  the  forests  of  the  Middle  United  States. 
Its  formerly  official  bark  was  taken  for  use  in- 
discriminately from  the  root,  trunk,  and 
branches,  though  that  of  the  root  is  thought  to 
be  the  most  active.  Deprived  of  the  epidermis, 
it  is  yellowish-white,  the  bark  of  the  root  being 
somewhat  darker  than  that  of  the  stem  or 
branches.  It  is  very  light  and  brittle,  of  a  fee- 
ble, rather  disagreeable  odor,  strongest  in  the 
fresh  bark,  and  of  a  bitter,  pungent,  and  aro- 
matic taste.  These  properties  are  weakened  by 
age,  and  we  have  found  specimens  of  the  bark, 
long  kept  in  the  shops,  almost  insipid.  To  the 
active  principle  its  discoverer,  Emmet,  gave  the 
name  of  liriodendrin.  It  is  white,  crystal- 
lizable,  brittle,  insoluble  in  water,  soluble  in  alco- 
hol and  ether,  fusible  at  82.2°  C.  (180°  F.),  vola- 
tilizable  and  partly  decomposed  at  132.2°  C. 
(270°  F.),  of  a  slightly  aromatic  odor,  and  a 
bitter,  warm,  pungent  taste.  It  does  not  unite 
either  with  acids  or  alkalies,  and  the  latter  pre- 
cipitate it  from  the  infusion  of  the  bark  by  com- 
bining with  the  matter  which  renders  it  soluble 
in  water.  Water  precipitates  it  from  its  alcoholic 
solution.  It  is  obtained  by  macerating  the  root 
in  alcohol,  boiling  the  tincture  with  magnesia 
until  it  assumes  an  olive-green  color,  then  filtering, 
concentrating  by  distillation  until  the  liquid  be- 
comes turbid,  and  finally  precipitating  the  lirio- 
dendrin by  the  addition  of  cold  water.  (A.  J. 
P.,  iii.  5.)  J.  U.  Lloyd  believes  that  the  active 
principle  is  the  alkaloid  tulipiferine,  discovered 
by  him  in  1886,  and  this,  according  to  Bartholow, 
appears  to  possess  toxic  properties.  (Ph.  Rund., 
1886,  169.)  The  virtues  of  the  bark  are  extracted 
by  water  and  alcohol,  but  are  injured  by  long 
boiling. 

Liriodendron  is  a  stimulant  tonic,  with  diapho- 
retic properties,  and  has  been  used  in  chronic 
rheumatism  and  dyspepsia.     Dose  of  bark  in  pow- 
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der,  from  half  a  drachm  to  two  drachms  (2.0- 
7.7  Gm.)  ;  of  saturated  tincture,  a  fluidrachm 
(3.75  Cc). 

Lithio-mercuric  Iodide.  3LiI  +  Hgla. — Under 
the  name  of  mercuricwLe,  a  compound  iodide  of  the 
above  formula  has  been  brougnt  out  as  a  germi- 
cide. It  is  soluble  without  decomposition  in 
water,  alcohol  and  ether,  and  crystallizes  in 
lemon-yellow  crystals  which  are  deliquescent.  It 
is  alleged  that  it  is  as  actively  germicidal  as 
corrosive  sublimate,  but  is  not  corrosive,  less  poi- 
sonous and  not  precipitable  by  blood  serum,  al- 
bumins or  alkalies. 

Mercury  and  Lithium  Iodide,  or  Hydrargyrum- 
Lithium  Iodatum  of  Merck,  is  a  red  and  gran- 
ular crystalline  powder  of  the  formula  Hgl2-2LiI. 
It  is  soluble  in  alcohol  or  ether,  but  wholly  in- 
compatible with  water,  forming  a  cloudy  mixture 
which  soon  precipitates  mercuric  iodide.  It  has 
been  used  in  Germany  as  an  antisyphilitic,  anti- 
lithic  alterative,  and  especially  in  gravel  com- 
plicated with  syphilis. 

Lithium  Salolo-phosphite.    Lit hii  Salolo-phos- 

phis.     C6H4{^I(;;i),0Li).     Saliosal-Lithia, 

the  lithium  salt  of  salolorthophosphorous  acid,  is 
a  white  crystalline  compound,  soluble  in  cold 
water  but  decomposed  by  boiling  water  with 
a  phenol-like  odor.  This  substance  and  the  allied 
one  known  as  salvosal-potash  have  been  used  in 
doses  of  four  to  five  grains  (0.26-0.32  Gm.)  in 
influenza  and  gouty  conditions ;  the  half  of  one 
per  cent,  solution  has  been  commended  as  a 
mouth   wash. 

Lithospermum.  Lit  hos  per  muni  officinale,  L. 
Qromatlf.  Milium  Soils. — A  European  perennial 
of  the  fain.  Boraginacea,  the  seeds  of  which  are 
ovate,  of  a  grayish-white  or  pearl  color,  shining. 
rather  larger  than  millet  seeds,  and  of  a  stony 
hardness,  from  which  the  generic  name  of  the 
plant  originated.  They  were  formerly  used  as 
stimulant   diuretics,  but  are  nearly  inert. 

Lithraea.  Litltrcra  vencnosa,  Miers  (L.  caus- 
tica,  Hook,  and  Am.). — The  leaves  of  this  Chilian 
plant  are  said  to  act  upon  the  skin  in  a  manner 
similar  to  Rhus  toxicoth  ndron.  and  to  contain  a 
resin  and  an  ethereal  oil.  The  tincture  of  the 
fresh  leaves  has  been  used  as  a  counter-irritant. 

Litmus.  Lacmus.  Turnsole.  Tournesol. 
Lacca  Ccerulea.  Lacca  Musica.  Laquebleu.  Pr. 
Lackmus,  G. — Three  purple  or  blue  coloring  sub- 
stances are  known  in  o  obtained  from 
lichenous  plants.  They  are  called  severally  lit- 
mus, orchil,  and  cudbear.  Litmus  is  yielded  by 
numerous  species  of  lichens  which,  under  the 
French  name  of  orscille,  are  brought  into  com- 
merce from  the  coasts  of  Sweden  and  Norway; 
from  the  Alps,  the  Pyrenees,  and  other  European 
mountains;  from  the  European  and  African  coasts 
of  the  Mediterranean;  from  the  Canaries,  Ma- 
deira, and  various  other  rocky  islands,  espe- 
cially from  Mozambique,  Madagascar,  and  An- 
gola, and  from  California.  The  species  of  lichens 
concerned  represent  various  genera ;  at  present 
the  two  most  important  of  the  lichens  are  said 
to  be  the  Roccella  Montagnei  of  Mozambique  and 
the  Dendrographa  leucopheca  of  California.  In 
the  north  of  Europe  Lecanora  tartarea,  Ach.,  or 
Tartarean  moss,  and  on  the  Mediterranean  coasts 
the  Roccella  tinctoria,  Ach.,  or  orchilla  weed,  at 
one  time  furnished  the  great  bulk  of  the  orseille  of 
commarce.  The  chromogenous  ethers  which  consti- 
tute the  coloring  matter  of  the  lichens  may  be 
readily    detected    in    situ    by    reagents.     (P.    J., 


Nov.  19,  1904.)  In  some  of  the  lichens  these 
coloring  principles  are  chiefly  situated  in  the  cor- 
tex; in  others  they  are  especially  abundant  in 
the  gonidial  layer. 

The  principles  in  these  plants  upon  which  their 
valuable  properties  depend  are  themselves  color- 
less, and  yield  coloring  substances  by  the  reaction 
of  water,  air,  and  ammonia.  They  are  generally 
acids  or  acid  anhydrides,  and  are  named  lecanoric, 
orsellic,  erythric,  etc.,  according  to  their  origin. 
Lecanoric  [diorsellinic)  acid,  CieHi407,  the  orig- 
inal constituent  of  most  of  these  plants,  when 
boiled  with  water  or  alkaline  solutions,  is  changed 
into  orsellinic  acid,  as  follows : 

C16H,407  +  HaO=  (C8H804)a 
f    CH3 
Orsellinic    acid,    C6H2    ]    (0H)2,    fuses    at    17d° 

(  COOH 
C.  (348.8°  F. ),  and  decomposes  into  orcin,  CeHs 
(CH3)  (OH) a,  and  CO2.  The  same  decomposi- 
tion is  readily  effected  by  distillation  with  milk 
of  lime.  Orcin  combines  with  ammonia  gas  to  form 
C8H80a.NH3,  the  solution  of  which  exposed  to  the 
air  becomes  colored  reddish  by  the  formation  of 
orcein,  C7H7NO3.  This  latter  compound  forma 
the  basis  of  the  commercial  orseiUc  extract  (or- 
chil or  archil ) . 

Kane  (Waif I  Diet.,  vol.  iii.  T.'il)  described 
a  deep  red  crystalline  substance,  erythrolitmin, 
and  a  brownish-red  coloring  principle,  aeolitmin, 
C7H7XO4.  This  latter  is  considered  as  the  dis- 
tinctive coloring  matter  of  the  commercial  lit- 
mus. It  is  nearly  insoluble  in  cold  water  or  ben- 
zene, but  dissolves  in  alcohol  with  red,  and  in 
ether  with  yellow  color.  It  appears  to  have  the 
characters  of  a  weak  acid,  the  salts  of  which  are 
blue  and  the  potassium  and  calcium  compounds 
of  which  exists  in  litmus. 

To  test  the  value  of  the  plants  as  dye-stuffs,  they 
may  he  macerated  in  a  weak  solution  of  ammonia, 
or  a  solution  of  calcium  hypochlorite  may  be  added 
to  their  alcoholic  tincture.  In  the  former  case  a 
rich  violet-red  color  is  produced;  in  the  Latter, 
a  deep  blood-red  color  appears,  but    soon   fades. 

I. acinus  01  litmus  is  prepared  chiefly  if  not  ex- 
clusively in  Holland.  The  process  consists  in  mac- 
erating the  coarsely  powdered  lichens,  in  wooden 
Is  under  shelter,  for  several  weeks,  with  oc- 
nal  agitation,  in  a  mixture  of  urine,  lime  and 
potat-h  or  soda.  A  fermentation  ensues,  and  the 
.  becoming  first  red  and  ultimately  blue,  is 
after  the  last  change,  removed,  mixed  with  cal- 
careous or  silicious  matter  to  give  it  consistence, 
and  with  indigo  to  deepen  the  color,  and  then  in- 
troduced into  small  moulds,  where  it  hardens.  It 
is  said  that  ammonia  may  be  substituted  for  urine 
in  the  manufacture  of  litmus,  but  that  the  reac- 
tions necessary  for  the  production  of  the  coloring 
matter  of  thelitmus  are  due  to  the  action  of  the 
diastase  which  is  found  in  the  lichens.  Litmus 
occurs  in  rectangular  cakes,  from  a  quarter  of  an 
inch  to  an  inch  in  length,  light,  friable,  finely 
granular,  of  an  indigo-blue  or  deep  violet  color, 
and  scattered  over  with  white  saline  points.  It 
has  the  combined  odor  of  indigo  and  violets, 
tinges  the  saliva  a  deep  blue,  and  is  somewhat 
pungent  and  saline  to  the  taste.  From  most  veg- 
etable blues  it  differs  in  not  being  rendered  green 
by  alkalies.  It  is  reddened  by  acids,  and  restored 
to  its  original  blue  color  by  alkalies. 

Its  chief  use  in  medicine  is  as  a  test  of  acids 
and  alkalies.  For  this  purpose  it  is  employed 
either  in  infusion  or  in  the  form  of  litmus  paper. 
The    infusion,   usually   called   tincture   of   litmus, 


PART  II. 


Loco  Plants. — Lolium. 


1553 


may  be  made  in  the  proportion  of  one  part  of 
litmus  to  twenty  of  distilled  water,  and  two  parts 
of  alcohol  may  be  added  to  preserve  it.  Litmus 
paper  is  prepared  by  first  forming  a  strong  clear 
infusion  with  one  part  of  litmus  to  four  of  water, 
and  dipping  slips  of  white  unsized  paper  into  it, 
or  applying  it  by  a  brush  to  one  surface  only  of 
the  paper.  The  paper  should  then  be  carefully 
dried,  and  kept  in  well  stoppered  vessels,  from 
which  the  light  is  excluded.  It  should  have  a 
uniform  blue  or  slightly  purple  color,  neither  very 
light  nor  very  dark.  As  a  test  for  alkalies  the 
paper  may  be  stained  with  an  infusion  of  litmus 
previously  reddened  by  an  acid,  care  being  taken 
to  avoid  all  excess.  By  gas  light  it  is  said  that 
the  change  of  color  cannot  be  determined  by  the 
eye  exactly,  as  the  blue  of  litmus  becomes  mauve; 
but  this  may  be  obviated  by  watching  the  process 
through  a  green  glass,  by  which  the  faintest  trace 
of  blue  becomes  discernible.  (P.  </.,  2d  ser.,  vi. 
479.)  For  the  official  method  of  preparing  lit- 
mus paper,  see  Tests,  Test  solutions,  etc.,  Part 
III. 

Orchil,  or  archil,  as  prepared  in  England,  is 
in  the  form  of  a  thickish  liquid,  of  a  deep 
reddish-purple  color,  but  varying  in  the  tint, 
being  in  one  variety  redder  than  in  another. 
The  odor  is  ammoniacal.  It  is  made  by  macerat- 
ing lichens  in  a  covered  wooden  vessel,  with  an 
ammoniacal  liquor,  either  consisting  of  stale  urine 
and  lime,  or  prepared  by  distilling  an  impure  salt 
of  ammonia  with  lime  and  water.  (Pereira.) 
For  details  as  to  the  method  of  preparation,  see 
Chem.  News,  1874,  143.  It  is  occasionally  adul- 
terated with  the  extracts  of  colored  woods,  as 
logwood,  sappan-wood,  etc.  A  mode  of  detecting, 
these  adulterations  is  given  by  F.  Leeshing  in  the 
Chem.  Gaz.  of  June  1,   1855,  219. 

Cudbear  (Orseille  de  terre,  Fr. ;  Persio,  G.)  is 
in  the  form  of  a  purplish-red  powder.  It  is  pro- 
cured in  the  same  manner  as  orchil;  but  the  mix- 
ture, after  the  development  of  the  color,  is  dried 
and  pulverized. 

The  point  in  which  the  preparation  of  these 
coloring  substances  differs  from  that  of  litmus  ap- 
pears to  be,  that  potassium  or  sodium  hydroxide 
is  added,  in  the  latter,  to  the  ammoniacal  liquid 
used.  Orchil  and  cudbear  are  employed  as  dye- 
stuffs,  and  sometimes,  in  like  manner  with  litmus, 
as  a  test  of  acids  and  alkalies.  For  some  prac- 
tical applications,  see  A.  J.  P.,  1874.  For  chem- 
ical constituents  of  lichens,  see  A.  J.  P.,  1898,  455. 

Loco  Plants.  Crazy  Weeds. — These  are  plants 
growing  in.  the  far  Western  States,  the  eating  of 
which  by  horses  and  cattle  is  believed  to  produce 
loss  of  flesh,  disordered  vision,  delirium,  convul- 
sive movements,  or  stupor  and  death.  It  has  been 
claimed  that  Astragalus  mollissimus,  Torr.,  is  the 
loco  of  Kansas,  while  A.  Drummondii,  Dough,  is 
the  loco  plant  of  Colorado. 

In  conformity  with  this  Isaac  Ott  found  a 
plant,  which  he  believed  to  be  A.  mollissimus,  to 
act  as  a  violent  spinal  poison  and  mydriatic 
(N.  R.,  Aug.  1882),  and,  according  to  Carl 
Ruedi,  the  decoction  produces  in  the  rabbit  great 
hilarity,  excitement,  and  even  ferocity,  and  con- 
tains an  alkaloid,  locoine,  and  an  acid.  (TV.  Col. 
State  Med.  Soc,  1895.)  On  the  other  hand, 
O'Brien,  of  the  State  Agricultural  College  of  Col- 
orado, was  not  able  to  obtain  any  active  chemical 
substance  from  six  U.  S.  species  of  the  genus, 
including  the  two  previously  mentioned,  while 
in  a  very  careful  study  of  a  plant  which  was 
neither  in  flower  nor  in  seed,  but  whose  identifi- 
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cation  as  A.  mollissimus  was  clear,  H.  C.  Wood 
found  that  it  was  not  poisonous  to  rabbits  or 
dogs,  a  result  which  has  been  confirmed  by  James 
Kennedy,  Ph.  Rec,  July,  1888;  by  Ingersoll, 
Proc.  A.  Ph.  A.,  1890;  and  by  L.  E.  Sayre,  Proc. 
A.  Ph.  A.,  1888.  This  also  is  in  accord  with  the 
researches  of  O'Brien  (Bulletin  25,  Agricultural 
Experiment  Station  of  Colorado),  and  it  would 
appear  that  A.  mollissimus  is  not  a  poisonous 
plant.  Other  species  of  the  genus,  especially 
A.  Hornii,  A.  Gray,  A.  Bigelovii,  A.  Gray,  and  A. 
crassicarpus,  Nutt.  (A.  caryocarpus,  Ker.)  have 
had  poisonous  properties  attributed  to  them, 
and  in  the  fruit  of  the  last-mentioned  species 
G.  B.  Frankforter  believes  he  has  demonstrated 
the  presence  of  an  alkaloid.  There  can  be  no 
doubt  that  domestic  animals  are  destroyed 
in  the  West  in  very  large  numbers  from  an 
affection  which  is  known  as  "  loco,"  and  hun- 
dreds of  thousands  of  dollars  have  been  spent  in 
bounties  by  the  State  of  Colorado  for  the  extirpa- 
tion of  the  supposed  poisonous  astragalus.  It  is 
probable  that  many  of  the  deaths  attributed  to 
loco  have  been  from  other  causes.  Thus,  Inger- 
soll of  the  Colorado  State  Agricultural  College, 
found  in  a  large  number  of  locoed  sheep  masses  of 
Tcenia  expansa,  which  he  believed  to  be  the  cause 
of  death.  It  is  a  probable  explanation  that  the 
phenomena  of  loco  disease  are  due  to  the  fermenta- 
tion of  an  astragalus  or  other  plant  in  the  in- 
testines of  the  animals,  and  the  production  of 
one  or  more  poisons  which  are  absorbed  and  pro- 
duce narcotic  symptoms.  If  this  be  correct  the 
loco  disease  is  parallel  in  its  etiology  and  nature 
to  the  lathyrisnius  of  Europe.  See  Lathyrus 
sativus;  also  A'.  F.  .1/.  J.,  1889,  xlix.  Similar 
effects  are  produced  in  horses  by  the  pods  of  the 
mesquite  (Prosopis  juli flora,  Swz.,  DC),  wlien 
eaten  too  freely.  According  to  Haeckel  {Die 
naturlichen  Pfianzen  Familial) ,  the  Russian  grass 
Stipa  capillaia  frequently  kills  sheep,  not,  how- 
ever, by  a  direct  poisonous  action,  but  by  its 
glumes  working  through  the  skin  into  the  vital 
organs;  and  Stipa  virtdula,  Trim,  which  is  said 
in  some  parts  of  New  Mexico  and  Texas  to  be 
known  by  the  name  of  "  sleepy  grass,"  is  believed 
by  some  ranchers  to  be  the  cause  of  loco  disease. 
In  the  experiments  of  A.  Lockhart  Gillespie  (B. 
M.  J.,  ii.  1898)  the  extract  of  this  grass  was 
found  to  act  upon  rabbits  and  frogs  as  an  active 
poison,  especially  affecting  the  nerve  centres  but 
also  influencing  the  heart. 

Lolium.  Lolium  temulentum,  L.  Darnel. 
Bearded  Darnel.  Irraie,¥r.  Lolch,  Taumclkoi /i.G. 
This  grass,  which  has  spread  over  the  world  wher- 
ever wheat  is  cultivated,  owes  its  importance  to  its 
growing  especially  with  wheat,  so  that  its  ground 
seeds  are  eaten  in  the  flour.  From  ancient  times 
its  seeds  have  been  believed  to  produce  an  intoxi- 
cation similar  to  that  of  alcohol ;  hence  its  spe- 
cific Latin  name  and  the  French  name,  Ivraie. 
In  the  sweetish  seeds,  P.  Antze  (A.  J.  P.,  1891, 
568)  believed  that  he  found  a  solid  alkaloid,  temu- 
lentine,  and  a  volatile  one,  loliine;  but  Hof- 
meister  (A.  J.  P.,  1892,  611)  determined  that  the 
volatile  alkaloid  was  an  impure  ammonia,  while 
the  temulentine  was  a  mixture  which  contained 
a  nitrogenous  acid  and  an  uncrystallizable  alka- 
loid, temuline,  of  which  the  hydrochloride  has  the 
formula  C7Hi2N20.2HCl. 

It  is  alleged  that  lolium  seeds  produce  vertigo, 
dizziness,  headache,  somnolence,  and  general  in- 
toxication in  man,  as  well  as  in  dogs,  sheep  and 
horses,  while   they  are   innocuous   to   hogs,   cows, 
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and  poultry.  Rivifire  and  Maizi&re  (J.  P.  C, 
1863,  280)  have  recorded  death  as  occurring  from 
the  use  of  bread  containing  large  amounts  of  dar- 
nel. P.  Antze  found  that  both  loliine  and  temu- 
lentine  are  poisonous,  causing  violent  gastrointes- 
tinal irritation,  dyspnoea,  and  general  depression. 
(Cb.  G.  T.,  1891.)  M.  P.  Guerin  believes  the 
poisonous  properties  of  darnel  are  due  to  the 
oresence  of  a  fungus.  (Morots  Journ.  de  Bot., 
1898.) 

Lonchocarpus.  Lonchocarpus  violaceus.  Stink- 
wood. — The  wood  of  this  papilionaceous  tree  is 
said  to  be  used  by  the  natives  of  Surinam  as  a 
fish  poison.      (Ph.  Cb.,  xxxix.   282.) 

Lonicera.  Lonicera  Caprifolium,  L.  Honey- 
suckle. (Fam.  Caprifoliaceae. ) — The  flowers  of 
the  common  honeysuckle  are  sometimes  used  in 
perfumery,  and  a  syrup  of  the  fruit  has  been  com- 
mended in  asthma.  The  fruit  of  all  the  species 
of  Lonicera  is  said  to  be  emetic  and  cathartic 
(M£rat  and  De  Lens),  and  that  of  L.  xulosteum 
(L. )  to  have  caused  serious  poisoning.  [J.  P.  C. 
4--  B§r.,  xviii.  65.) 

Loretin.  Meta-iodo-ortho-oxyquinoline-ana-sul- 
phonic  Acid.  C9H4IX.OH.SO3H. — This  organic 
iodine  compound,  discovered  by  Claus  of  Frei- 
burg, contains  36.2  per  cent,  of  iodine  and  is  a 
bright  yellow,  odorless,  crystalline  powder,  insol- 
uble in  ether  and  oils,  soluble  in  500  to  1000  parts 
of  cold  water,  and  in  107  to  200  parts  of  boiling 
water;  it  forms  neutral  soluble  salts  with  sodium, 
potassium,  ammonium,  and  magnesium,  yielding 
deep  orange-yellow  solutions.  It  is  very  stable 
for  an  iodine  compound,  not  being  affected  by  ex- 
posure to  direct  sunlight.  It  was  found  by  Ammel- 
burg  to  lie  much  more  powerful  as  a  germicide 
than  iodoform,  with  seven  different  pathogenetic 
genus  essayed.  Given  bypodermicaUy  to  guinea 
(5  Cc.  of  .1  •")  per  cent,  solution  for  long 
periods),  it   produced  DO  poisoning,  and  no  iodine 

could   lie  detected   ill   the   urine,       tlhutschc  Zcitsch. 

fin-  Thier.  Mad.  und  VergMeh.  rath..  1 894.) 
It  has  been  especially  commended  as  a  lubsti- 

tuie  for  iodoform  by  Bchinsinger  and  by  Snow. 
(B.  M.  ./.,  ii.  1805.)  It  may  be  used  as  a  dusting 
powder  alone  or  mixed  with  calcined  magnesia  or 
starch-,  as  collodion,  from  2  to  10  per  cent.; 
as  ointment,  ~>  to  10  per  cent.;  and  in  solution, 
1  to  2  per  cent,  of  the  soluble  sodium  salt.  The 
soluble  calcium  salt,  calcium  lurttin,  has  been  espe- 
cially recommended  for  the  manufacture  of  anti- 
Beptic  gause.  Snow  states  that  the  pure  powder 
may  be  used  without  danger  of  poisoning  or  of 
local  irritation. 

Lotus.  Lotus  arabicus. — According  to  W.  R. 
Dunstan  and  T.  A.  Henry,  the  leaves  of  this 
leguminous  plant  contain  a  yellow  crystalline 
glucoside.  lotusin,  C22H19XO10,  and  an  enzyme, 
lotase,  by  which  lotusin  is  converted  into  prussic 
acid  and  a  yellow  substance,  lo  to  flavin.  (Proc. 
Roy.  Soc,  67,' 224. 1 

Lucuma. — This  Brazilian  genus  of  the  fam. 
Sapotacea?  yields  a  number  of  species,  which  are 
used  in  Brazil  as  medicines  or  articles  of  diet. 
For  an  account  of  them,  see  Ph.  Rund.,  1888.  See 
also  Monesia. 

Luffa.  Luffa  cegyptiaca.  Vegetable  Sponge. 
Wash-rag  Sponge.  Gourd  Towel. — A  cucurbita- 
ceous  genus,  indigenous  to  Arabia  and  Egypt,  fur- 
nishing a  gourd-like  fruit,  which  presents  upon 
the  removal  of  the  epidermis  a  durable  skeleton 
of  interwoven  woody  fibres,  which  are  used  in 
place  of  sponge.  Reinhard  J.  Weber  has  fur- 
nished the  following  description  of  Luffa  cegyptiaca 


as  grown  in  this  country:  It  is  a  large  climbing 
vine,  with  a  thin  but  very  tough  light  green, 
succulent  stem,  attaining  a  length  of  from  10  to 
30  feet.  The  leaves  are  alternate  and  palmately-- 
lobed,  of  a  light  green  color,  and  almost  destitute 
of  taste.  The  flowers  are  monoecious,  petals  five, 
united  below  into  a  bell-shaped  corolla;  anthers 
cohering  in  a  mass;  ovary  two-celled,  style  slen- 
der, stigmas  three.  The  fruit  is  elliptical-ovate, 
fleshy  and  dehiscent,  with  a  green  epidermis, 
longitudinally  marked  with  black  lines,  varying 
from  ten  to  fifteen  in  number ;  under  each  of 
these  lines  is  found  a  tough,  woody  fibre.  The 
seeds  are  numerous  and  almost  flat,  broadly-ovate, 
three-eighths  of  an  inch  long.  (A.  J.  P.,  1884,  6.) 
The  fruit  of  L.  echinata,  Roxb.,  of  India,  is  a 
violent  irritant  poison,  from  which  C.  J.  H.  War- 
den has  separated  a  principle  allied  to,  if  not 
identical  with,  colocynthitin.     (P.  J.,  June,  1890.) 

Lupinus.  Lupinus  albus,  L.  Lupin.  Lupin,  Fr. 
Feigbohne,  Wolfsbohne,  G. — A  plant  belonging  to 
the  Leguminosae,  and  a  nativeof  Europe  and  West- 
ern Asia,  which  is  sometimes  cultivated  in  our  gar- 
dens. Other  species  are  also  met  with, — L.  hirsu- 
tus,  L.,  L.  luteus,  L.,  L.  polyphyllus,  Lindl.,  L. 
densiflorus,  Benth.  The  last  two  are  indigenous 
to  the  Pacific  slope  and  the  West.  The  bitter 
principle  lupinin,  CagHaaOie,  is  a  glucoside,  and 
its  solution  in  alkalies  is  of  a  dark  brownish-yel- 
low color.  On  boiling  with  dilute  acids  it  is  de- 
composed into  lupigenin,  C17H12O6,  and  a  ferment- 
able, dextro-rotatory  glucose.  The  bruised  seeds 
of  white  lupin,  after  soaking  in  water,  are  some- 
times used  as  an  external  application  to  ulcers, 
etc.,  and  internally  are  said  to  be  anthelmintic, 
diuretic,  and  emmenagogue.  An  instance  has  been 
recorded  where  a  decoction  used  as  an  injection  in 
the  rectum  caused  symptoms  which  suggested  a 
poisonous  character  for  the  drug.  Schulze  and 
Bteiger  have  isolated  an  alkaloid,  arginine,  Ce 
H 14N4O2.  from  the  germinated  seeds  of  Lupinus 
luteus.  (A.  J.  P.,  1887,  428.)  Bteiger  (./.  Soc. 
('hem.  Ind.,  1886,  385)  has  also  studied  a  carbo- 
hydrate analogous  to  dextrin,  which  Baeycr  and 
I.ichborn  discovered  in  Lupinus  luteus.  He  finds 
that  it  is  not  changed  by  yeast,  that  nitric  acid 
converts  it  into  mucic  acid,  and  that  diluted  sul- 
phuric or  hydrochloric  acid  converts  it  into  galac- 
tose. 

Lycetol.  Dimethylpiperazine  Tartrate.  NH 
(CH2CHCHs)2XH  +  H2C4H406.— This  is  the  tar- 
trate of  a  substitution  product  from  pipcrazine,  in 
which  an  atom  of  hydrogen  in  each  of  two  CHf 
groups  is  replaced  by  the  methyl  group  CH3.  Lyce- 
tol is  a  white  powder  melting  at  250°  C.  (482° 
F. ),  readily  soluble  in  water,  having  a  taste  which 
is  described  as  pleasant  and  acidulous.  It  is  as- 
serted that  it  is  an  active  diuretic,  exerting  a 
powerful  solvent  influence  upon  uric  acid,  and 
causing  no  disturbance  of  digestion  even  when 
given  continually  in  large  doses.  According  to 
Haraonic,  it  acts  very  favorably  in  purulent  cys- 
titis, lessening  suppuration  and  the  tendency  to 
decomposition  of  the  urine.  It  has  been  used  with 
asserted  excellent  results  in  chronic  and  acute 
gout,  and  in  various  other  forms  of  uric  acid 
diathesis,  as  well  as  for  solution  of  calculi.  Dose, 
of  lycetol,  from  fifteen  to  thirty  grains  (1.0-2.0 
Gm.)  daily,  administered  in  from  one  to  two  pints 
of  water. 

Lycium.  Lycium  vulgare  (Ait.  f. ),  Dunal  (L. 
barbarum,  var.  vulgare,  Ait.  f. ).  Matrimony  Vine. 
The  genus  Lycium  belongs  to  the  Solanaceae.  Dif- 
ferent species  have  been  used  in  various  parts  of 
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the  world  for  supposed  medicinal  virtues.  Lycium 
vulgare,  which  is  indigenous  in  the  south  of 
Europe  and  in  Asia,  is  a  thorny  shrub,  with  long 
flexible  branches,  and  is  cultivated  for  hedges  and 
arbors.  Husemann  and  Marm6  found  in  the  leaves 
and  stem  an  alkaloid,  lycine,  CbHixNOs.  (A.  J.  P., 
1864,  226.)  It  is  characterized  by  its  strong 
affinity  for  water,  which  causes  it  to  deliquesce  in 
a  few  minutes  after  exposure,  and  renders  it  very 
soluble  in  that  liquid.  It  is  also  readily  sohible 
in  alcohol,  but  nearly  insoluble  in  ether.  It  is 
crystallizable,  of  a  sharp  but  not  bitter  taste,  and 
forms  crystallizable  salts  with  the  acids.  Aug. 
Husemann  believes  that  lycine  does  not  exist  in 
the  plant,  but  is  formed  during  the  process  of  ex- 
traction, and  also  that  it  is  identical  with  betaine, 
C5H11NO2,  the  alkaloid  obtained  from  beet  juice 
by  Scheibler,  and  with  the  oxvneurine  of  Lieb- 
reich.  (A.  J.  P.,  xlvii.  209.)  E.' Schmidt  found  in 
Lycium  vulgare  traces  of  mydriatic  alkaloids,  re- 
sembling those  of  belladonna.  (A-p.  Ztg.,  1890, 
511.)  The  young  shoots  of  one  of  the  species  of 
Lycium  are  eaten  in  Spain  as  asparagus,  and  its 
leaves  as  salad,  and  the  aborigines  of  Colombia 
used  another  species  against  erysipelas.  The 
leaves  of  L.  vulgare,  as  well  as  the  fruit,  are 
said  to  be  used  by  the  physicians  of  Japan. 
(Merat  and  De  Lens.) 

Lycoctona. — For  its  physiological  action,  see 
P.  M.  T.,  Oct.   1875. 

Lycopodium  Saururus,  Lam.  Piligan. — In  this 
Brazilian  lycopod  Adrian  has  found  an  actively 
poisonous  alkaloid,  piliganine  {C.  R.  A.  8.,  June, 
1886).     (See  also  B.  G.  T.,  cxi.  174.) 

Lycopus.  U.  8.  1870.  Lycopus  virginicus,  L. 
Lycope  de  Virginie,  Fr.  Virginischer  Wolfsfuss, 
G. — The  bugle-weed  is  a  labiate  which  grows 
throughout  the  greater  part  of  the  Eastern  United 
States.  Its  flowering  period  is  August.  The 
whole  herb  is  used.  Jos.  L.  Weil  found  0.41  per 
cent,  of  a  fat  melting  at  50°  C.  (122°  F.),  0.68 
per  cent,  of  a  granular  wax  melting  at  70°  C. 
(158°  F.),  0.43  per  cent,  of  a  crystallizable  resin 
soluble  in  ether,  a  crystallizable  glucoside,  and  a 
small  quantity  of  gallic  acid  and  tannin.  (A.  J. 
P.,  1890,  72.)  It  has  a  peculiar  odor  and  a 
nauseous  slightly  bitter  taste,  and  imparts  these 
properties,  as  well  as  its  medicinal  virtues,  to  boil- 
ing water. 

Lycopus  europceus,  L.,  is  said  to  be  frequently 
collected  and  sold  for  L.  virginicus.  The  former 
may  be  distinguished  by  its  acutely  quadrangular 
stem,  its  narrow  lanceolate  leaves,  of  which  the 
lower  are  somewhat  pinnatifid,  its  more  crowded 
flowers,  and  the  acute  segments  of  its  calyx,  armed 
with  short  spines.  It  has  been  employed  in  Eu- 
rope as  a  substitute  for  quinine. 

According  to  A.  W.  Ives,  the  bugle-weed  is  a 
mild  narcotic  and  an  astringent,  useful  in  pul- 
monic and  other  hemorrhages.  Dose  of  decoction, 
(one  ounce  to  one  pint  of  boiling  water),  from  half 
a  pint  to  one  pint   (240-480  Cc.)   daily. 

Lycoris.      Lycoris   Radiati.      (Fam.   Amarylli- 

dacea) According  to  Morishima    {A.  E.  P.  P., 

40)  this  plant  contains  two  alkaloids,  lycorine, 
C32H32N2O-8,  which  occurs  in  large  colorless  poly- 
hedric  crystals,  and  is  physiologically  vwy  ac- 
tive; and  sekisanine,  C34H34N2O9  which  occurs  in 
colorless,  anhydrous  columns  and  is  quite  inactive 
physiologically. 

Lygosin.  Di-ortho-cumar-ketone. — The  sodium 
salt  is  a  ruby-red  compound  readily  soluble  in 
water;  the  quinine  salt  is  an  amorphous  orange- 
yellow  powder.    According  to  Aujegki,  sodium  lyg- 


osinate  is  very  feebly  bactericidal,  and  is  capable 
of  lowering  the  temperature  in  fevered  rabbits. 
Filep  asserts  that  the  quinine  lygosinate  is  ac- 
tively bactericidal  and  suggests  its  use  in  the 
treatment  of  wounds. 

Lysidine. — Lysidine  is  a  reddish-white,  crys- 
talline substance,  melting  at  105°  C.  (221°  F.), 
readily  soluble  in  water  and  alcohol  and  having  a 
peculiar  nauseous  taste  suggesting  the  odor  of 
mice.  On  account  of  its  great  hygroscopicity  it  is 
now  supplied  to  the  trade  in  a  uniform  50  per 
cent,  solution.  It  was  brought  forward  by  Laden- 
burg  as  a  solvent  for  uric  acid,  with  the  statement 
that  it  had  five  times  the  power  of  piperazine.  See 
also  Grawitz  (D.  M.  W.,  1894)  and  Woodcock 
Goodbody  (B.  M.  J.,  ii.  1896).  Goodbody  believes 
that  lysidine  is  more  active  as  a  diuretic  than  is 
piperazine.  We  have  used  it  in  our  cases  with 
apparent  good  results.  Dose,  ten  to  twenty  grains 
(0.65-1.3  Gm.)  may  be  given  three  times  a  day 
in  a  half  pint  of  aerated  water. 

Lysoform  is  an  alcoholic  potash  soap  contain- 
ing formaldehyde.  This  preparation  of  formic 
aldehyde  resembles  in  its  general  appearance  glyc- 
erin, is  miscible  in  water  in  all  proportions,  but 
should  not  be  heated  above  37.7°  C.  (100°  F.) 
lest  the  formic  aldehyde  be  volatilized.  Diluted 
with  its  own  bulk  of  water  it  forms  a  lather,  and 
is  useful  for  skin  disinfection.  Its  5  per  cent, 
solution  is  said  to  be  effectively  germicidal,  and 
it  is  stated  not  to  be  irritating  either  to  the  skin 
or  to  the  mucous  membrane.  According  to  the 
researches  of  Franz  Nagelschmidt  (Th.  M.,  1902) 
it  is  about  three  times  less  poisonous  to  rabbits 
than  is  lysol. 

Lysoform  may  be  used  as  an  antiseptic  mouth 
or  nose  wash,  one  to  three  teaspoonfuls  to  a  pint ; 
as  a  vaginal  or  uterine  douche,  from  four  to  six 
teaspoonfuls  to  a  pint;  for  abscess  cavities,  sup- 
pui'ating  sinuses,  etc.,  six  teaspoonfuls  to  the 
pint  or  stronger;  for  disinfecting  the  hands  or  in- 
struments, six  to  twelve  fluidrachms  to  the  pint. 

Carbollysoform,  so-called,  is  said  to  be  a  3  per 
cent,  solution  of  phenol   in  lysoform. 

Lysulfol. — A  black  unguentous  mass  said  to 
contain  lysol  with  10  per  cent,  of  sulphur.  It  is 
entirely  soluble  in  water  and  is  highly  commended 
by  E.  Rumpf  in  pityriasis  versicolor,  scabies,  acne, 
psoriasis  and  prurigo,  well  rubbed  in  on  the  part, 
in  the  evening  and  thoroughly  washed  off  in  the 
morning. 

Lythrum.  L.  Salicaria,  L.  Loosestrife.  Pur- 
ple Willow-herb.  Salicaire,  Fr.  Rother  Weiderich, 
G. — This  is  an  elegant  perennial  plant  of  the 
fam.  Lythracea?,  a  native  of  Europe,  but  natural- 
ized from  Ontario  to  Kentucky  and  Arkansas. 
The  dried  herb  is  inodorous,  and  has  an  herba- 
ceous, somewhat  astringent  taste.  It  has  been 
used  as  a  demulcent  astringent  in  diarrhoea  and 
chronic  dysentery,  especially  in  Ireland  and  in 
Sweden.  The  dose  of  the  powdered  herb  is  about 
a  drachm  two  or  three  times  a  day.  A  decoction 
of  the  root,  prepared  by  boiling  an  ounce  in  a  pint 
of  water,  may  be  given  in  the  dose  of  two  fluid- 
ounces    (60  Cc). 

Macallo  or  Yaba  Bark. — For  an  article  on  this 
Yucatan  bark,  see  A.  J.  P.,  1879,  392. 

Mackay  Bean. — This  is  the  seed  of  Entada 
scandens,  Benth.  (Fam.  Leguminosa ) ,  of  Queens- 
land, which  has  the  reputation  in  the  colony  of 
being  strongly  poisonous,  and  in  which  John  Moss 
found  saponin.     (P.  J.,  vol.  xviii.  242.) 

Magnesium  Acetate.  Magnesii  Acetas.  Mg 
(C2HS02^2-4H20. — This   salt  has  been   used   as  a 
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substitute  for  the  citrate,  but  is  mucb  inferior. 
For  further  information,  see  previous  editions,  U. 
8.  D. 

Magnesium  Benzoate.  Magnesii  Benzoas. 
Benzoate  de  Magnesie,  Fr.  Magnesiumbenzoat,  G. 
Mg  ( CVHgOa )  a  +  3HaO. — Made  by  neutralizing  a 
hot  solution  of  benzoic  acid  with  magnesium  car- 
bonate and  crystallizing.  A  white,  crystalline 
powder,  permanent  in  the  air,  soluble  in  20  parts 
of  water  or  alcohol.  Used  for  gout,  urinary  cal- 
culi, and  tuberculosis,  in  doses  of  from  three  to 
fifteen    grains    (0.2-1.0   Gm.). 

Magnesium  Bromide.  Magnesii  Bromidum. 
Bromure  de  Magnesie,  Fr.  Magnesiumbromid,  G. 
MgBra  -f-  GH20. — Made  by  neutralizing  hydro- 
bromic  acid  with  magnesium  oxide,  evaporating 
and  crystallizing.  In  the  form  of  colorless,  very 
deliquescent  crystals,  used  as  a  nervine,  in  doses 
of  from  five  to' thirty  grains    (0.32-2.0  Gm.). 

Magnesium  Chlorate.  Magnesii  Vhloras. 
Mg(C103)a. — This  salt  in  20  per  cent,  ointment 
has  been  highly  commended  (S.  M.,  1899)  by 
Herschcr  and  Gaucher  in  the  treatment  of 
epithelioma. 

Magnesium  Chloride.  Magnesii  Chloridum. 
MgCl2. — This  is  produced  at  Stassfurt  in  the 
potash  and  bromine  industries.  When  a  concen- 
trated solution  of  this  salt  is  evaporated  to  dry- 
ness, it  is  partially  decomposed  into  magnesium 
oxide  and  hydrochloric  acid,  the  latter  being 
evolved.  By  a  careful  evaporation,  ■topping  it  to 
soon  as  the  vapor  begins  to  redden  litmus  paper, 
the  chloride  may  be  obtained  En  the  state  of  a 
fused  hydrate,  having  the  composition  Mg(:l2.»iH2»  >. 
Or,  by  adding  ammonium  chloride  to  the  solution, 
the  mixed  chlorides  can  be  evaporated  to  dn 

and  the  sal  ammoniac  volatilized  without  deoom 
posing  the  magnesium  chloride,  l.ebert  found 
thii  bitter  and  very  deliquescent  salt  to  aet 
mildly  and   favorably  as  a  purgative,  producing 

a    flow    of    bile    and    an    uteres t    appetite. 

On  account  of  its  extreme  deliquescence,  he  rec- 
ommended it  in  the  liquid  form,  prepared  by  dis- 
solving  the  salt  iii  iis  weight  of  water. 
for  an  adult,  an  ounce  (31.  Gm.)  sufficiently 
diluted,  and  half  an  ounce  (15.fi  Gm.)  to  a  child 
ten  years  old.     (.1.  (•'.  .1/..  4e  sir.,  iii.  448.) 

Magnesium  Dioxide.  Magnesii  Dioxidum. 
Biogen. — This  dioxide  is  an  odorless  while  pow- 
der,   insoluble    in    water,    alcohol,    or    ether,    which 

like  hydrogen  dioxide,  readily  yields  up  one  atom 
of    oxygen.       Magnesium    dioxide    probably    has 

some  influence  as  an  intestinal  antiseptic,  but 
beyond  this  it  is  not  probable  that  it  has  any 
therapeutic  value;  ten  to  forty  grains  (0.05- 
2.0  Gm.)  may  be  given  at  the  d 

Magnesium  Lactate.  Magnesii  Lactas.  Lac- 
tate de  Magnisie,  Ft.  Magncsiuvilactat.  Milch- 
goitre  Mag,,,  s,<i,  Q.  lag  ( ( VlUOaJa  -f  3H20.— The 
salt  is  made  by  double  decomposition  between  0 
parts  of  calcium  lactate  and  5  parts  of  magnesium 
sulphate,  or  by  neutralizing  diluted  lactic  acid  with 
magnesium  carbonate  and  evaporating  to  drj 
In  white  granular  crystals,  soluble  in  about  30 
parts  of  cold  water  and  0  parts  of  boiling  water, 
insoluble  in  alcohol.  Used  as  a  mild  laxative  in 
doses  of  from  fifteen  to  fortv-five  grains  (1-3 
Gm.). 

Magnesium  Salicylate.  Magnesii  Salicylas. 
MgMcIl4(0H)C02)2.4H20.— This  salt  has  been 
enthusiastically  recommended  by  Huchard  in 
typhoid  fever,  given  in  daily  doses  of  from  fifty 
to  one  hundred  grains  (3.2-0.5  Gm.)  continu- 
ously:   diarrhoea  is  not  a  contraindication  to  its 


use.  According  to  B.  Fischer  (Ph.  Ztg.,  1888, 
140),  the  salt  is  prepared  by  dissolving  salicylic 
acid  in  boiling  water,  saturating  the  solution 
with  magnesium  carbonate,  filtering,  and  crystal- 
lizing. It  forms  long,  colorless  hygroscopic 
needles,  which  are  readily  soluble  in  water  and 
alcohol,  and  have  a  somewhat  bitter  taste.  (A. 
J.  P.,  1888.) 

Magnesium  Silicate.  Hydratcd  Magnesium 
Silicate.  Meerschaum.  H2Mg2fc>i309  +  H20. — Meer- 
schaum is  one  of  several  hydratcd  silicates  of 
magnesium,  talc  and  serpentine  being  others  of 
analogous  formula.  It  is  used  for  the  manufac- 
ture of  tobacco  pipes.  It  was  brought  into  notice 
as  a  medicine  by  Garraud,  who  used  it  success- 
fully as  a  substitute  for  bismuth  subnitrate  in 
obstinate  diarrhoea.  Trousseau  employed  it  also 
with  great  success  in  numerous  cases  of  diarrhoea. 
It  no  doubt  acts  mechanically,  either  as  an  ab- 
sorbent or  a  protective  of  the  intestinal  coats. 
(J.  P.  C,  4e  s§r.,  iii.  385.)  It  should  be  reduced 
to  a  very  fine  powder,  and  given  in  closes  of 
from  one  to  four  drachms  (3.9-15.5  Gm. )  a  day. 

Magnesium  Sulphite.  Maqnesii  8ulphis. 
U.  8.  1880.  MgS03.GH2().— This  salt  may  be 
prepared  by  double  decomposition  between  magne- 
sium sulphate  and  neutral  sodium  sulphite. 
Owing  to  the  almost  universal  presence  of  sul- 
phate in  the  sodium  sulphite,  Jos.  P.  Remington 
proposes  to  prepare  it  by  su-pending  eight  parts 
of  pure  magnesia  in  sixteen  parts  of  water,  and 
then  adding  gradually,  with  stirring,  official  aque- 
ilphurous  acid  in  excess.  The  crystals  which 
form  are  washed  with  very  cold  water,  drained, 
and  dried.  (  I.  ./.  /'..  \1.  !I7.(  "A  white,  crys- 
talline powder,  gradually  becoming  oxidized  on 
exposure  to  air.  odorless,  having  a  slightly  bitter, 
somewhat  sulphurous  taste,  and  a  neutral  or 
slightly  alkaline  reaction.  Soluble  in  twenty  parti 
ot  water  at  1">°  0.  (69°  P.),  and  in  nineteen  parts 
of    boiling    water;      Insoluble    in    alcohol.        When 

heated     to    200°     C.      (392°     P.),     the     salt      loses     its 

water  of  crystallization  (50.9  per  cent.),  and  is 
converted  into  magnesium  oxide  and  anhydrous 
magnesium  sulphate.     The  aqueous  solution  of  the 

salt,  mixed  with  ammonium  chloride,  yields,  with 
exeeas  of  test-solution  of  sodium  phosphate  and 
water  of  ammonia,  a  white,  crystalline  precipi- 
tate soluble  in  acids.     When   treated   with   four 

times  its  weight  of  diluted  hydrochloric  acid,  the 
salt  dissolves  completely  and  emits  tin  odor  of 
burning  sulphur,  without  becoming  cloudy  (dif- 
ference from  hyposulphite).  A  1  per  cent,  aque- 
ous solution,  strongly  acidulated  with  hydro- 
chloric acid,  should  not  afford  more  than  a  slight 
cloudiness  with  test -solution  of  chloride  of  barium 
(limit  of  sulphate)."  Magnesium  sulphite  shares 
the  jreneral  medicinal  properties  of  the  sulphites, 
but  is  better  fitted  for  internal  administration  on 
account  of  its  less  solubility  and  less  disagree- 
able taste,  etc.  (See  8odii  Sulphis.)  The  dose 
is  from  fifteen  grains  to  half  a  drachm  ( 1-2 
Gm.). 

Magnolia.  U.  8.  1880.  Magnolia  Bark. 
Ecorce  de  Magnolier,  Fr.  Magnolienrinde,  G. 
(Fam.  Magnoliacese.) — Three  species  of  mag- 
nolia were  formerly  official,  as  follows:  1.  Mag- 
nolia virginiana.  L.  (M.  glauca.  L. ) ,  which  in 
the  Northern  States  is  often  nothing  more  than 
a  shrub,  sometimes  attains  in  the  South  the 
height  of  forty  feet. 

M.  virginiana  is  found  along  the  seaboard  of  the 
United  States,  from  Cape  Ann,  in  Massachusetts, 
to  the  shores  of  the  Gulf  of  Mexico.     It  is  usually 


PART  II. 


Malakin. — Malouetia. 


1557 


known  as  magnolia  in  the  North,  and  as  white 
bay  or  sweet  bay  in  the  South,  but  is  occasionally 
called  swamp  sassafras,  beaver-tree,  etc. 

2. — M.  acuminata,  L.  Cucumber-tree.  Grows  to 
the  height  of  seventy  or  eighty  feet. 

3. — M.  tripetala,  L.,  is  a  small  tree,  sometimes, 
though  rarely,  attaining  a  height  of  thirty  feet. 
It  extends  from  Northern  New  York  to  the 
southern  limits  of  the  United  States.  Wallace 
Procter  found  in  the  fruit  a  neutral  crystalline 
principle,  magnolin.  When  pure,  this  is  without 
odor  and  has  at  first  little  taste,  in  consequence 
of  its  insolubility  in  the  liquids  of  the  mouth, 
but  after  a  time  produces  an  irritant  effect  on 
the  fauces.  It  is  nearly  insoluble  in  cold,  but 
slightly  soluble  in  hot  water,  very  soluble  in  al- 
cohol, ether,  chloroform,  carbon  disulphide,  and 
benzin.  Procter  considered  it  analogous  to  the 
liriodendrin  obtained  by  Emmet,  but  quite  dis- 
tinct. Magnolin  has  also  been  obtained  by  Stephen 
Procter  (A.  J.  P.,  xiv.  95)  from  the  bark  of 
M.  fcetida  (L. ),  Sarg.  (M.  grandiflora,  L. ),  and 
by  W.  D.  Harrison  from  that  of  M.  glauca.  (A. 
J.  P.,  xxxiv.  29.)  For  a  more  detailed  account 
of  it,  see  A.  J.  P.,  1872,  145;  also  Llovd's  paper 
in  Ph.  Rund.,  1866,  224.  W.  F.  Rawlins  (A.  J. 
P.,  1889,  7)  obtained  from  the  leaves  of  M.  glauca 
a  small  quantity  of  a  volatile  oil  of  bright  green 
color,  with  an  odor  resembling  fennel  or  anise, 
but  more  pleasant.  From  the  ethereal  solution 
of  this  oil  small  crystals  deposited.  Indications 
were  also  obtained  of  a  bitter  glucosidal  prin- 
ciple. 

The  bark  and  fruit  of  all  the  species  of  Mag- 
nolia are  possessed  of  similar  medicinal  proper- 
ties; but  the  bark  only  was  official,  and  that  of 
the  root  has  been  thought  to  be  most  efficient. 
"  The  bark  from  young  wood  is  quilled  or  curved, 
thin,  externally  orange-brown  and  glossy,  or  light 
gray,  with  scattered  warts  and  somewhat  fis- 
sured, internally  whitish  or  pale  brownish  and 
smooth ;  fracture  short,  in  the  inner  layer  some- 
what fibrous;  inodorous;  taste  somewhat  astrin- 
gent, pungent,  and  bitter.  The  bark  of  old  wood, 
deprived  of  the  cork,  is  whitish  or  brownish, 
fibrous,  and  less  pungent."  U.  8.  1880.  The  aro- 
matic property,  which  resides  in  a  volatile  prin- 
ciple, is  diminished  by  desiccation,  and  entirely 
lost  when  the  bark  is  long  kept.  The  bitterness, 
however,  remains.  The  bark  is  destitute  of  as- 
tringency. 

Magnolia  is  a  gently  stimulant  aromatic  tonic 
and  diaphoretic.  It  has  been  used  in  malaria  and 
in  rheumatism.  The  dose  of  the  recently  dried 
bark  in  powder  is  from  half  a  drachm  to  a 
drachm  (2.0-3.9  Gm.),  frequently  repeated. 
Diluted  alcohol  extracts  all  the  virtues  of  the 
medicine,  and  a  tincture,  made  by  macerating 
the  fresh  bark  or  fruit  in  brandy,  is  a  popular 
remedy  in  chronic  rheumatism. 

Malakin.         Salicyliden-paraphenetidin.     CelU 

{  N?CH.C6H4(OH)-— This  occnrs  in  sma11'  brigbt 
yellow,  fine  needles,  melting  at  92°  C.  (197.6°  F.), 
insoluble  in  water,  sparingly  soluble  in  cold,  but 
quite  so  in  hot  alcohol,  insoluble  in  carbonates 
of  the  alkalies,  but  soluble  with  a  yellow  color 
in  soda  lye;  weak  mineral  acids  decompose  it, 
forming   salicylaldehyde   and   paraphenetidin. 

Malakin  contains  about  50  per  cent,  of  salicyl- 
aldehyde, and  in  1893  Jacquet  called  attention  to 
it  as  an  anti-rheumatic  remedy,  stating  that  it  is 
decomposed  in  the  stomach,  yielding  salicylalde- 
hyde   to    the    blood,    and    offering,    therefore,    a 


method  of  giving  salicylic  acid.  Cases  have  been 
reported  not  only  by  Jacquet,  but  by  Merkel,  by 
Korotkoff,  by  Oussoff,  by  Abernethy,  and  others, 
in  which,  in  doses  of  from  forty-five  to  ninety 
grains  (3.0-5.8  Gm.)  a  day,  malakin  acted  very 
favorably  in  acute  rheumatism.  On  the  other 
hand,  Ottolenghi  (Ther.  Woch.,  ii.  1895)  has 
found  that  after  the  administration  of  malakin, 
crystals  of  it  can  be  found  throughout  the  whole 
intestines,  even  as  low  as  the  rectum,  so  that  the 
decomposition  and  after-absorption  of  it  must  be 
exceedingly  slow  and  uncertain,  and  the  conten- 
tion of  Bauer,  that  it  is  distinctly  inferior  to  the 
older  salicylates,  is  in  all  probability  correct. 
Ottolenghi  suggests  that  malakin  must  act  on 
taenia  and  other  intestinal  parasites,  and  may 
therefore  prove  useful  as  an  anthelmintic. 

Malambo  or  Matias  Bark. — A  bark  received 
from  South  America  by  Alex.  Ure,  under  the  name 
of  matias  bark,  was  found  to  have  the  characters 
of  the  malambo  bark,  which  is  held  in  high  es- 
teem in  Colombia,  where  it  is  produced.  Accord- 
ing to  H.  Karsten,  it  is  derived  from  a  hitherto 
undescribed  species  of  Croton,  which  he  names 
Croton  Malambo.  (See  Floras  Colombia?  Terra- 
rum  que  adjacentium  Specimina  Selecta.)  This  is 
a  small  tree  or  shrub,  growing  on  the  coast  of 
Venezuela  and  Colombia.  (P.  J.,  1859,  321.) 
The  bark  is  described  by  Ure  as  being  three  or 
four  lines  thick,  brittle,  though  somewhat  fibrous, 
of  a  brown  color,  and  covered  with  an  ash-colored 
tuberculous  epidermis.  It  has  an  aromatic  odor 
and  a  bitter  pungent  taste,  and  yields  these  prop- 
erties to  water  and  alcohol.  Its  active  ingre- 
dients appear  to  be  a  volatile  oil  and  a  bitter  ex- 
tractive matter.  According  to  Mackay,  it  has 
been  used  successfully  in  intermittents,  conva- 
lescence from  continued  fevers,  hemicrania,  dys- 
pepsia, and  other  cases  in  which  tonic  remedies 
are  useful,  and  also  as  an  adjuvant  to  diuretics. 
It  is  probably  nothing  more  than  an  aromatic 
tonic.  Ure  has  administered  it  with  good  effect 
as  a  substitute  for  Peruvian  bark.  (P.  J., 
iii.  169.) 

Under  the  name  of  Winter's  bark,  a  considerable 
quantity  of  bark  was  some  time  since  imported 
into  the  United  States  from  South  America, 
which  E.  S.  Wayne  of  Cincinnati,  has  identified 
with  the  malambo  bark  above  described,  having 
found  it  to  correspond  with  that  product  both  in 
sensible  characters  and  composition.  (A.  J.  P., 
xxix.  1.)  George  B.  Wood  confirmed  this  de- 
cision of  Wayne;  a  specimen  in  his  possession 
answered  precisely  to  the  description  given  by 
Ure.  The  malambo  bark,  analyzed  by  Cadet  de 
Gassicourt,  yielded  volatile  oil,  bitter  resin,  and 
extractive,  but  no  tannic  or  gallic  acid,  and  no 
alkaloid,  and  the  same  was  the  case  with  the 
so-called  Winter's  bark  examined  by  Wayne. 
{Ibid.)  The  same  bark  has  been  analyzed  by  F. 
B.  Dancy,  who  found  in  it  volatile  oil,  gum, 
starch,  albumen,  resin,  extractive,  fixed  oil,  wax, 
and  several  inorganic  substances.      (Ibid.,  219.) 

Malarin. — This  is  a  yellowish-white  powder, 
insoluble  in  cold  water,  which  is  said  to  be  a  con- 
densation product  obtained  by  heating  molecular 
equivalents  of  acetophenone  and  paramidophene- 
tol.  It  has  been  suggested  for  use  as  an  anti- 
pyretic. 

Malouetia.  Malouetia  nitida.  Spruce.  Oaucha- 
maca.  (Fam.  Apocynaceae. ) — This  plant,  of  Vene- 
zuela, contains  an  alkaloid,  guachamacine,  which 
Robert  believes  to  be  identical  with  curarine. 
(A.  J.  P.,  1885,  560.) 
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Malva.  Malva  sylvestris,  L.  Common  Mallow. 
Flores  Malvce,  Folia  Malvce,  P.  G.  High  Mallow. 
Mauve  Sauvage,  Grande  Mauve,  Fr.  Kasepappel, 
Waldmalve,  G. — This  is  a  perennial,  herbaceous 
European  plant  of  the  fam.  Malvaceae.  Almost 
all  the  species  of  the  genus  are  possessed  of  the 
same  properties.  M.  rotundifolia,  L.,  one  of  the 
most  common,  may  be  substituted  for  M.  sylves- 
tris. The  herb  and  flowers  have  a  weak,  herba- 
ceous, slimy  taste,  without  odor.  They  abound 
in  mucilage,  which  they  readily  impart  to  water, 
and  the  solution  is  precipitated  by  lead  acetate. 
The  infusion  and  tincture  of  the  flowers  are  blue, 
and  serve  as  a  test  of  acids  and  alkalies,  being 
reddened  by  the  former  and  rendered  green  by 
the  latter.  The  roots  and  seeds  also  are  muci- 
laginous. Common  mallow  is  emollient  and  de- 
mulcent. The  infusion  and  decoction  are  some- 
times employed  in  catarrh,  dysentery,  and 
nephritic  complaints,  and  are  applicable  to  all 
other  cases  which  call  for  the  use  of  mucilaginous 
liquids. 

Manaca. — This  is  a  portion  of  the  root  and 
stem  of  Brunfelsia  hoprana,  Benth.  ( Francis- 
cea  uni flora,  Pohl.),  a  Brazilian  plant  belong- 
ing to  the  fam.  Solanaceac.  It  occurs  in  pieces 
from  a  few  inches  to  one  foot  in  length,  and  about 
one-half  inch  in  diameter,  very  lough  and  woody, 
with  a  yellowish  centre  and  a  dark,  very  thin 
outer  bark.  The  stem  portion  has  a  very  small 
yellowish  pith.  II.  B.  nnou  [Am.Chem.J.,vol. 
i.  Xo.  6)  oame  to  the  conclusion  that  it  contains 
no  alkaloid,  but  R.  Lenaxdson  ( In.  his.,  Dorpat, 
1884)  assorts  that  he  has  found  in  it  an  alkaloid, 
manacinc,  besides  a  peculiar  fluorescent  substance 
supposed  to  be  identical  with  gclscminic  arid. 
Manacinc  is  described  as  a  light  yellow,  very  hy- 
groscopic powder,  of  ■  faint  bitter  taste,  possessing 
very  feeble  basic  properties,  melting  at  115°  F.. 
freely  soluble  in  water  and  ethyl  and  methyl 
alcohol,  but  insoluble  in  ether,  benzene,  amyl 
alcohol,  and  chloroform.  E.  P.  Bruer  (  T.  0., 
1882),  as  the  result  of  experiments  made  upon  the 
lower  animals,  arrived  at  the  conclusion  that 
manaca  acts  upon  the  spinal  cord,  first  stimu- 
lating, and  then  abolishing  the  activity  of  the 
motor  centres,  the  action  being  shared  in  by  the 
respiratory  centres.  All  the  plands,  especially  the 
kidneys,  were  stimulated  by  it.  In  large  doses  he 
found  it  to  produce  in  man  lassitude,  perspiration. 
and  loose,  greenish  alvine  discharpes.  Manaca  has 
been  very  strongly  recommended  in  the  treatment 
of  chronic  or  subacute  rheumatism  and  syphilis. 
The  dosr  of  the  fluidexlraot  is  from  ten  to  thirty 
minims  (O.fi-1.8  Cc.)  three  times  a  day.  (See  T. 
G.,    1880;    also  New    Series,   vols.    ii.    and   iii.) 

Mandragora.  Mandragora  offlcinarum,  L. 
Atropa  Mandragora.  L.  Mandrake.  Mandragora. 
Mandragore,  Yr.  Alranniriirzcl,  G. — A  perennial 
European  plant,  with  spindle-shaped  root,  which  is 
often  forked  beneath,  and  is  therefore  compared, 
in  shape,  to  the  human  figure.  In  former  times 
this  root  was  supposed  to  possess  magical  virtues, 
and  was  used  as  an  amulet  to  promote  fecundity, 
etc.,  and  the  superstition  is  still  cherished  by  the 
vulgar  in  some  parts  of  Europe.  The  plant  is  a 
poisonous  narcotic,  somewhat  similar  in  its  prop- 
erties to  belladonna,  to  which  it  is  botanically 
allied.  Crouzel  isolated  an  alkaloid,  mandrago- 
rine,  which  he  found  similar  in  properties  to  atro- 
pine. (P.  J.,  1885,  1067.)  It  has  since  been 
more  thoroughlv  studied  bv  F.  B.  Ahrens.  (Ber. 
d.  Chem.  Gcs.,'  1889,  2159-2161.)  Mandragorine 
is  colorless,  inodorous,  deliquescent,  melts  at  from 


77°  to  79°  C.  (170.6°-174.2°  F.),  and  has  the 
formula  C17H23NQ3.  It  seems  to  be  isomeric  with 
atropine,  but  is  not  converted  into  it  by  alkalies. 
The  sulphate  and  the  hydrochloride  are  crystal- 
line and  deliquescent.  A  second  alkaloid  in  much 
smaller  amount  was  also  extracted,  of  which  the 
gold  and  platinum  double  chlorides  were  formed. 
Both  alkaloids  had  a  mydriatic  action.  It  was 
much  used  by  the  ancients  as  a  narcotic,  and  as 
an  anaesthetic  agent  before  surgical  operations. 
(J.  P.  C,  xv.  290.)  Morion  or  death-wine,  said 
to  have  been  administered  previous  to  the  tor- 
ture, was  made  from  it.  Its  physiological  action 
has  been  partially  investigated  by  B.  W.  Richard- 
son.    (B.  F.  M.  R.,  1874,  242.) 

Manganese.  Manganum. — This  metal  and  its 
compounds  with  oxygen  have  been  described.  (See 
Mangani  Dioxidum  Prcecipitalum,  p.  759.)  Sev- 
eral of  its  salts  have  been  proposed  as  medi- 
cines, to  be  used  as  tonic  and  anti-amemic 
remedies.  Manganese  as  well  as  iron  is  always 
present,  in  minute  proportion,  in  healthy  blood, 
and  has  been  detected  in  various  solids  and  fluids 
of  the  body.  According  to  an  analysis  by  Burin- 
Dubuisson"  the  amount  of  manganese  in  the  blood 
corpuscles  is  about  one-twentieth  that  of  the  iron. 
It  is  stated,  as  an  advantage  of  the  preparations 
of  manganese,  that  they  may  be  prescribed  in  con- 
junction with  tannic  acid  and  the  various  astrin- 
gent medicines,  which  are  all  incompatible  with 
the  preparations  of  iron.  Of  the  manpanous 
oxides,  the  monoxide  only  is  strongly  salifiable, 
and  this  is  the  oxide  present  in  the  ordinary  salts 
of  the  metal.  It  may  be  obtained  by  precipitation, 
as  a  white  hydrate,  from  any  of  the  soluble  man- 
panous salls'by  the  addition  of  a  caustic  alkali. 
This,  according  to  Hannon,  is  a  pood  medicinal 
preparation;  but  a  strong  objection  to  it  is  that, 
it  rapidly  absorbs  oxypon,  and  passes  to  the  state 
of  the  brown   hydrated  BOSQUioxide. 

Manganese  Carbonate.  Mangani  Carhonas.  Man- 
„an<<us  Carbonate.  M  n<  '<  >3.— This  salt,  may  be  ob- 
tained by  the  following  formula,  which  is  that  of 
Hannon:  Dissolve  seventeen  ounces  of  crystallized 
manganoua  sulphate,  and  nineteen  ounces  of  so- 
dium carbonate,  separately,  in  two  pints  of  water, 

a  fluidounee  of  syrup  having  been  previously  added 

to  each  pint.  and.  havinp  mixed  the  solution  in  a 
well  stoppered  bottle,  allow  the  precipitate  to  tub- 
side.  Decant  the  supernatant  liquid,  wash  the  pre- 
cipitate with  sweetened  water,  allow  it  to  drain 
from  a  cloth  saturated  with  syrup,  express,  mix 
with  ten  ounces  of  honey,  and  evaporate  rapidly 
to  form  a  pilular  mass,  which  is  to  be  divided  into 
four-grain  pills.  By  a  double  decomposition  be- 
tween the  manganOUS  sulphate  and  sodium  car- 
bonate, manpanous  carbonate  is  precipitated,  and 
sodium  sulphate  remains  in  solution.  The  sul- 
phate is  washed  away,  and  the  carbonate  is 
brought  to  a  pilular  consistence  with  honey, 
which,  topether  with  the  syrup,  prevents  the  man- 
panous oxide  in  the  pill  from  rising  to  a  hipher 
stape  of  oxidation.  The  dose  is  from  two  to  ten 
pills  daily.  Manpanous  carbonate  was  tried  by 
Hannon  as  a  medicine  on  himself.  After  its  use 
for  fifteen  days  he  found  his  appetite  improved 
and  his  pulse  increased  in  force,  and  he  ex- 
perienced a  feeling  of  sanguineous  plethora.  Be 
afterwards  exhibited  the  remedy  in  several  anaemic 
cases,  with  the  effect  of  exciting  the  functions  to 
a  more  healthy  action,  increasing  the  strength, 
and  improving  the  blood. 

Manganous  phosphate,  tartrate,  and  malate 
have   also   been    proposed    by    Hannon    as    useful 
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remedies.  The  phosphate  is  prepared  by  double 
decomposition  between  manganous  sulphate  and 
sodium  phosphate.  A  syrup  of  manganous  phos- 
phate has  been  made  by  T.  S.  Wiegand  of  Phila- 
delphia. (See  his  formula  in  A.  P.  J.  for  July, 
1854.)  Simpson  of  Edinburgh,  informed  Geo.  B. 
Wood  that  a  syrup  made  with  two  grains  of  fer- 
rous phosphate  and  one  grain  of  manganous  phos- 
phate, in  a  fluidrachm  of  syrup,  was  much  and 
advantageously  used  by  himself  and  others  in 
Edinburgh.  This  may  be  easily  prepared  by  add- 
ing to  the  two  ingredients  mentioned  five  grains 
of  glacial  phosphoric  acid  for  each  grain  of 
the  ferrous  phosphate.  .  (P.  J.,  1859,  288.)  Man- 
ganous lactate  has  been  given,  associated  with 
ferrous  lactate,  in  chlorosis,  in  the  dose  of  a  grain 
(0.065  Gm.),  which  may  be  increased  to  five 
grains    (0.32   Gm.). 

Manganese  Chloride.  Mangani  Chloridum.  Man- 
ganchloriir,  G.  M11CI2  +  4H2O. — Usually  obtained 
by  evaporating  the  solution  left  after  the  prep- 
aration of  chlorine,  freeing  it  from  excess  of  acid, 
redissolving  the  residue  in  water,  treating  with 
manganous  carbonate  to  precipitate  any  iron 
which  may  be  present,  filtering,  evaporating  and 
crystallizing.  In  the  form  of  tabular  crystals  or 
a  granular  powder  of  a  pale-rose  color,  soluble  in 
alcohol  and  water.  Manganese  chloride  is  used 
locally  as  a  stimulant  to  syphilitic  and  other 
indolent  ulcers. 

Manganese  Citrate.  Mangani  Citras. — F.  B. 
Power  (Report  of  Wellcome  Chemical  Research 
Laboratories  No.  22)  proposed  the  following  pro- 
cesses: Manganese  sulphate,  cryst.,  100  Gm. ;  so- 
dium carbonate,  cryst.,  140  Gm. ;  citric  acid,  62.8 
Gm.  The  manganese  sulphate  and  sodium  car- 
bonate are  dissolved  separately  in  a  convenient 
quantity  of  water,  with  the  aid  of  heat,  and-  fil- 
tered. To  the  solution  of  manganese  sulphate 
the  sodium  carbonate  is  added  gradually,  with 
constant  stirring,  and  the  precipitate,  after  being 
allowed  to  subside,  is  washed  repeatedly  by 
affusion  and  decantation  with  water  until  the 
washings  afford  not  more  than  a  slight  reaction 
for  sulphate.  The  moist  manganese  carbon- 
ate is  then  mixed  with  a  little  water  in  a  porce- 
lain dish,  the  citric  acid  added,  and  the  mix- 
ture heated  on  a  water  bath  for  about  half  an 
hour,  with  occasional  stirring.  If  the  dry  salt 
is  desired,  the  product,  which  should  form  a 
somewhat  thick  mixture,  is  poured  on  a  filter, 
washed  with  a  little  water,  and  dried  at  a  gentle 
heat.  It  is  thus  obtained  as  a  white  crystalline 
powder. 

Soluble  Manganese  Citrate  was  prepared  as  fol- 
lows: To  the  simple  manganese  citrate,  obtained 
as  above  from  100  Gm.  of  manganese  sulphate, 
while  still  moist  and  contained  in  a  porcelain 
dish,  105  Gm.  of  crystallized  sodium  citrate  are 
added,  and  the  mixture  heated  on  a  water  bath 
until  complete  solution  is  effected.  The  liquid  is 
then  diluted  sufficiently  to  filter  readily,  and  at 
once  spread  on  glass  plates,  so  that  on  drying 
it  may  be  obtained  in  the  form  of  scales.  The 
salt  in  the  state  of  solution,  oxidizes  readily  and 
becomes  brown,  but  in  the  dry  state  it  is  quite 
permanent  when  protected  from  the  light.  The 
salt  forms  handsome  pearly  scales,  which  are  very 
freely  soluble  in  water. 

Manganese  Citrate  and  Iron  ( Soluble ) . — Power's 
process  is  as  follows :  Manganese  sulphate, 
cryst.,  100  Gm.;  sodium  phosphate,  cryst.,  240 
Gm.;  solution  of  ferric  citrate  (containing  8  per 
cent.  Fe),  616.5  Gm.,  or  a  corresponding  amount 


of  solution  of  other  percentage  strength.  The 
salts  are  dissolved  separately  in  a  sufficient 
amount  of  water  with  the  aid  of  heat  and  fil- 
tered. To  the  solution  of  manganese  sulphate, 
while  warm,  is  added  the  warm  solution  of  so- 
dium phosphate.  The  precipitate  of  manganese 
phosphate  is  allowed  to  subside,  and  washed  by 
affusion  and  decantation  with  water  until  the 
washings  afford  not  more  than  a  very  slight  re- 
action for  sulphate.  The  precipitate,  while  still 
moist,  is  then  put  into  a  porcelain  dish,  the  solu- 
tion of  ferric  citrate  added,  and  the  mixture 
heated  on  a  water  bath  until  complete  solution 
is  effected.  It  is  then  filtered  and  the  liquid 
spread  on  glass  to  scale  in  the  usual  manner. 
The  salt  should  be  kept  protected  from  the  light. 
It  forms  handsome,  greenish-yellow  scales,  which 
are  slowly  soluble  in  cold,  but  readily  in  warm 
water.  It  ordinarily  contains  about  14  per  cent, 
of  iron  and  7  per  cent,  of  manganese. 

Manganese  Iodide.  Mangani  Iodidum.  Man- 
ganous Iodide.  Mnl2- — This  very  deliquescent  salt 
may  be  prepared  by  adding  manganous  carbonate 
to  aqueous  hydriodic  acid,  filtering  the  solution, 
and  granulating,  carefully  regulating  the  heat. 
This  iodide  may  be  administered  in  syrup  or  pill. 
Procter  proposed  the  following  formula  for  the 
syrup:  Dissolve  sixteen  drachms  of  manganous  sul- 
phate, and  nineteen  drachms  of  potassium  iodide, 
separately,  in  three  fluidounces  of  water,  each  por- 
tion of  water  being  previously  sweetened  with  two 
drachms  of  syrup.  Mix  the  solutions  in  a  glass- 
stoppered  bottle,  and  when  the  crystals  of  potas- 
sium sulphate  have  ceased  to  precipitate,  throw 
the  liquor  on  a  strainer  of  fine  muslin,  and  allow  it 
to  filter  into  a  pint  bottle,  containing  twelve  ounces 
of  powdered  sugar.  When  the  solution  has  ceased 
to  pass,  wash  the  filter  with  a  little  sweetened 
water,  and  add  sufficient  of  that  liquid  to  make  the 
whole  measure  a  pint.  Lastly,  agitate  the  liquid 
until  the  sugar  is  dissolved.  Procter  stated  that 
this  syrup  contained  about  a  drachm  of  manganous 
iodide  in  each  fluidounce.  The  small  proportion 
of  potassium  sulphate  which  remains  dissolved  in 
the  syrup  does  not  interfere  with  its  medicinal 
efficacy.  The  dose  is  from  ten  to  thirty  drops 
(0.5-1.5  Cc),  repeated  several  times  a  day.  (A. 
J.  P.,  Oct.  1850.)  Hannon  makes  a  pill  of 
manganous  iodide  by  double  decomposition  be- 
tween equal  weight  of  potassium  iodide  and  crys- 
tallized manganous  sulphate.  The  salts  are  per- 
fectly dried,  accurately  mixed  in  powder,  and  then 
rubbed  up  with  honey,  so  as  to  reduce  the  whole 
to  a  pilular  mass,  which  may  be  divided  into 
four-grain  pills.  Assuming  that  the  honey  added 
compensates  for  the  loss  of  water  in  drying,  each 
pill  will  consist  of  about  two  grains  of  manganous 
iodide,  one  of  potassium  sulphate,  and  one  of 
honey,  and  manganous  sulphate  in  excess.  The 
dose  is  one  pill  daily,  gradually  increased  to  six. 
According  to  Hannon,  manganous  iodide  is  par- 
ticularly useful  in  the  anaemia  attendant  on  scrof- 
ula, phthisis,  and  cancer,  and  in  syphiliticia. 
It  is  also  affirmed  that  when  given  with  cinchona 
it  removes  the  enlargement  of  the  spleen  of  ma- 
larial fevers. 

Manganese  Tannatc.  Mangani  Tannas.  Mangan- 
tannat,  G. — Made  by  adding  freshly  precipitated 
manganese  carbonate  to  a  hot  solution  of  tannic 
acid  until  it  is  neutralized,  filtering  and  evap- 
orating to  dryness.  Iron  must  be  absent,  and 
the  solution  must  be  protected  from  contact  with 
iron  or  the  solution  and  salt  will  acquire  an  inky 
color.     It  is  soluble  in  water. 
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Ferro-  Manganic  Preparations. — Hannon  con- 
ceives that  manganese  is  peculiarly  suited  to  the 
treatment  of  anaemic  cases  in  which  iron  has 
failed,  or  acts  very  slowly;  but,  instead  of  pass- 
ing at  once  from  the  use  of  iron  to  that  of  man- 
ganese, he  prefers  to  give  intermediately  a  mixture 
of  the  two.  For  this  purpose  he  recommends 
the  following  formula.  Take  of  crystallized 
ferrous  sulphate  six  drachms  and  a  half;  crys- 
tallized manganous  sulphate  two  drachms;  so- 
dium carbonate  nine  drachms;  honey  five 
drachms.  Rub  together,  and  with  syrup  make  a 
mass,  to  be  divided  into  four-grain  pills.  In  this 
pill  both  the  metals  are  present  as  carbonates, 
and,  as  the  sodium  sulphate  is  not  washed  away, 
it  contains  that  salt  also.  The  dose  is  from  two 
to  ten  pills  daily.  (See  the  paper  of  Hannon,  J. 
/'.  C.  Se  s.'t.,  xvi.  41  and  189.)  The  syrup  of 
ferrous  and  manganous  iodidrs  may  1)0  prepared 
by  the  following  formula.  Take  of  potassium 
iodide  1000  grains;  ferrous  sulphate  630;  man- 
ganous sulphate  -10;  iron  filings  100;  sugar,  in 
coarse  powder,  4800.  Powder  the  iodide  and  sul- 
phates separately,  and,  having  mixed  them  with 
the  filings,  add  half  a  fluidounce  of  distilled 
water,  and  triturate  to  a  uniform  paste.  Then 
add  another  half  fluidounce  of  distilled  water  to 
the  paste,  and  triturate  again,  and,  after  an  in- 
terval of  fifteen  minutes,  add  a  third  half  fluid- 
ounce,  and  mix.  N"e\t  transfer  the  magma  of 
salts  to  the  moistened  filler,  supported  on  a  funnel, 

and  allow  it  to  drain  into  a  bottle  holding  a  little 
more   than   twelve   fluidounres.   and   containing  the 

sugar.     After  it   has  drained,  add  cold  boiled  water 

by  -mall   portions  at   a   time,  until  ihe  solution 

of  the  iodides   has  been   displaced   and   washed   from 

the  crystalline  magma  of  potassium  sulphate. 
Finally,  add  sufficient  cold  boiled  water  to  make 
ihe  whole  measure  twelve  fluidounces.  The  object 
of  adding  iron  is  to  prevent  the  liberation  of 
iodine.  This  syrup  has  a  eerj  pale  strati  color.  It 
contain!  a  little  potassium  sulphate,  which 

not    injure  it   M  a   therapeutic  agent.      If  the  salts 

bave  not   been  all  decomposed  during  their 
tion,  it  will  he  greenish.    Bach  fluidounce  contains 
fifty  grains  of  the  mixed  iodides,  in  the  proportion 

of  three  parts  of  ferrous  iodide  to  one  of  mangi 

nOUS  iodide.  The  <!<>.-■<•  is  from  ten  to  ihirtv  minims 
(0.6-1.8  Co.).  I  Procter,  1.  7.  /\.  185:*.  l!is. ) 
.1.  1*.  Lloyd  proposed  a  p  /.  /'..  18' 

whereby  a  less  amount  of  potassium  sulphate  re- 
mained in  the  finished  preparation.  Manganous 
sulphate  240  gr. ;  potassium  iodide  JKS  gr.; 
iodine  744  gr. ;  iron  wire  (small)  240  gr. ; 
sugar  17  oz.  av.;  distilled  water  q,  s.  Place  the 
iodine,  three  ounces  of  distilled  water,  and  the 
iron  wire  in  a  glass  flask,  and  agitate  until  the 
solution  has  acquired  a  clear  greenish  color,  with- 
out a  tinge  of  yellow.  Filter  the  solution  into  the 
sugar  contained  in  a  porcelain  dish;  wash  the 
filter  by  pouring  into  it  two  ounces  of  distilled 
water,  allowing  the  liquid  to  filter  into  the  sugar. 
Dissolve  the  manganous  sulphate  and  potassium 
iodide  separately  in  half  an  ounce  of  cold  distilled 
water  by  trituration  in  a  mortar;  mix  the  two 
solutions  together,  and  allow  the  potassium  sul- 
phate to  separate;  transfer  the  mixture  to  a 
wetted  filter,  and  allow  the  solution  of  manganous 
iodide  to  filter  into  the  sugar;  when  well  drained, 
wash  the  precipitate  in  the  funnel  with  half  an 
ounce  of  ice-cold  distilled  water,  and  finish  by  agi- 
tating the  mixture  until  the  sugar  is  dissolved; 
add   enough    distilled   water   to    make    the    whole 


measure  twenty  fluidounces;  filter.  Syrup  of 
iron  and  manganous  iodide  is  considered  by  Petre- 
quin  to  be  particularly  suited  to  the  treatment  of 
anaemia  resulting  from  obstinate  intermittent 
fevers,  prolonged  suppuration,  and  scrofulous, 
syphilitic,  and  cancerous  affections. 

T.  S.  Speer  of  Cheltenham,  prefers  a  saccha- 
rine carbonate  of  the  two  metals,  made  by  the 
following  formula.  Dissolve  three  ounces  and 
one  drachm  of  ferrous  sulphate,  one  ounce  and 
twenty  grains  of  manganous  sulphate,  and  five 
ounces  of  sodium  carbonate,  each,  in  thirty  Im- 
perial fluidounces  of  water,  and  thoroughly  mix 
the  solutions.  Collect  the  precipitated  carbon- 
ates on  a  cloth  filter,  and  wash  them  immediately 
with  cold  water,  to  separate  the  sodium  sulphate. 
Then  press  out  as  much  water  as  possible,  and, 
without  delay,  triturate  the  pulp  with  two  and 
a  half  ounces  of  finely  powdered  sugar.  Lastly, 
dry  the  mixture  at  a  temperature  not  exceeding 
48*8°  C.  (120°  F.).  The  saccharine  iron  and 
7nanganous  carbonate,  as  thus  prepared,  has  a  red- 
dish-brown color,  devoid  of  all  taste,  except  that 
imparted  by  the  sugar.  The  dose  is  five  grains 
(0.32  Gra.),  gradually  increased  to  twenty  grains 
(1.3  Gm.),  three  times  a  day,  given  with  ihe 
meals,  or  immediately  after  them.  (See  A.  J.  P., 
1854,   127.) 

Mangosteen. — The  pericarp  of  the  fruit  of  the 
Qarouua   Yangoatana,  L.  (Fam.  Clusiacess),  is  an 

active  astringent,  and  has  been  used  as  such 
locally  in  various  catarrhs,  and  also  in  diarrlxra 
and  in  Inifonhnrn.  Do86  of  fluidcxt  raet,  from 
half  to  one  fluidraehin    (1.8  to  ,'!.7-")  Cc). 

Manzanillo.  Manchineel.  Hippomane  5fan- 
cinella,  L.  [MancineUa  venenata.  Tuaaac.) — Ac- 
cording to  \.  Betancourt,  the  milky  juice  of  this 
euphorbiaceOUB  tree,  growing  in  the  West  Indies, 
i-  a  violent  irritant,  acting  as  a  vesicant  when 
applied  to  the  skin,  and  when  taken  internally  in 
<his<  s  of  twenty  drops  causing  a  fatal  gastro-cn- 
teritie.  In  iQ9M  of  two  drops  it  acts  as  a  power- 
ful and  very  certain  cathartic;  it  is  also  diuretic. 
In  Cuba  it  has  much  repute  in  tetanus.  (L.  M.  R., 
lei,.    [889.) 

Maranta.  Arrowroot.  Arrowroot  de  la  Ja- 
maique,  Salcp  de$  fvdrs  occiden talcs,  Fr.  Maran- 
taat&rke,  Amrrikanisches  Starkmehl,  Arrowmehl, 
<;.  (Fam.  Marantacese.) — Under  this  name  the 
1 '.  8.  Pharmacopoeia  1870  recognized  the  fecula 
obtained   from   the  root  of  M.  arundinacca,  L. 

The  arrowroot  plant  is  a  native  of  the  West 
Indies,  where  it  is  largely  cultivated  for  the  sake 
of  its  fleshy,  irregularly  cylindrical  rhizomes 
whose  cells  are  gorged  with  starch  granules.  It 
is  cultivated  also  in  the  East  Indies,  Ceylon, 
Sierra  Leone,  the  south  of  Africa,  and  for- 
merly in  our  Southern  States,  especially  Georgia 
and  Florida.  The  plant  is  easily  propagated  by 
cuttings  of  the  root.  An  analysis  by  Macdonald 
[J.  Hoc.  Chem.  Ind.,  1887,  336)  gives  the  follow- 
ing as  the  composition  of  the  St.  Vincent  root: 
Starch,  27.07  per  cent.;  fibre,  2.82;  fat,  0.26; 
albumen,  1.56;  sugar,  gum,  etc.,  4.10;  ash,  1.23; 
water,  62.96;  total  100.00.  An  analysis  of  the 
arrowroot  starch  from  the  same  locality  by  Mac- 
donald gave:  Starch,  83.70  per  cent.;  fibre,  0.04; 
fat,  0.07;  sugar,  gum,  etc.,  0.18;  ash  and  sand, 
0.14;  water,  15.87;  total,  100.00.  The  fecula  is 
prepared  in  the  following  manner.  The  rhizomes 
are  dug  up  when  a  year  old,  washed,  and  then 
beaten  into  a  pulp,  which  is  thrown  into  water, 
and   agitated   so   as   to   separate   the   amylaceous 
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from  the  fibrous  portion.  The  fibres  are  removed 
bj'  the  hand,  and  the  starch  remains  suspended 
in  the  water,  to  which  it  gives  a  milky  color. 
The  milky  fluid  is  strained  through  coarse  linen, 
and  allowed  to  stand  that  the  fecula  may  subside, 
which  is  then  washed  with  a  fresh  portion  of 
water,  and  after  winds  dried  in  the  sun. 

The  Bermuda  arrowroot  is  in  general  the  most 
highly  esteemed.  About  1897-98  the  production 
of  it  in  the  island  had  almost  ceased,  but  in  1905 
twelve  to  fourteen  tons  were  produced,  all  except 
a  few  hundredweight  being  exported  to  Great 
Britain.  The  Bermuda  arrowroot  of  the  Amer- 
ican, and  probably  largely  also  of  the  English, 
markets,  is  of  various  sources,  the  name  seem- 
ingly being  applied  to  any  superior  product. 

Other  plants  contribute  to  furnish  the  arrow- 
root of  commerce.  Lindley  states  that  it  is  pro- 
cured in  the  West  Indies 'from  Calathea  allouia, 
Lindl.  (Maranta  allouia,  Aubl. ) ,  and  possibly 
other  species,  besides  M.  arundinacea,  L.  Under 
the  name  of  M.  indica,  Tussac  describes  a  distinct 
species,  which  he  says  was  originally  brought  from 
the  East  Indies,  and  is  now  cultivated  in  Jamaica. 
This,  however,  is  generally  considered  as  a  mere 
variety  of  H.  arundinacea,  from  which  it  differs 
chiefly  in  having  leaves  more  elongated  at  the 
point  and  smooth  on  both  sides.  Very  fine  arrow- 
root is  obtained  in  the  East  Indies  from  the  root 
of  Curcuma  angustifolia,  Roxburgh,  which  is  culti- 
vated in  Travancore.  But  the  product  is  lighter 
than  the  Maranta  arrowroot,  and  does  not 
so  quickly  make  a  jelly.  Cassava  arrowroot  is 
prepared  in  Brazil  from  Manihot  utilissima, 
Pohl.  {Jatropha  Manihot,  L.,  Janipha  Manihot, 
Kunth. ) ,  and  sometimes  sold  as  arrowroot  or  used 
to  adulterate  the  true  arrowroot.  A  variety  of 
arrowroot  has  been  imported  from  the  Hawaiian 
Islands.  Nuttall,  during  a  visit  to  these  islands, 
found  that  it  was  obtained  from  a  species  of 
tacca,  which  he  described  by  the  name  of  Tacca 
oceanica.  (A.  J.  P.,  ix.  305.)  The  plant  is  in 
fact  Tacca  pinnatiftda,  Foist.,  from  which  a  similar 
fecula  is  prepared  in  the  East  India  province  of 
Arracan.  (P.  J.,  vi.  383.)  The  tuberous  roots 
of  different  species  of  Alstrcemeria,  growing  in 
South  America,  yield  a  fecula  used  for  the  same 
purposes  as  the  maranta,  and  a  specimen,  under 
the  name  of  Talcahuana  arroxoroot,  was  sent  from 
Chili  by  Ruschenberger  to  Carson  of  this  city, 
who  ascertained  it  to  be  the  product  of  the 
Alstrcemeria  Ligtu,  L.  (Fam.  Amaryllidacea?) . 
{Ibid,  xxxii.  289.)  In  the  West  Indies,  substi- 
tutes for  arrowroot  are  furnished  by  the  roots  of 
Dioscorea  sativa,  L.  (D.  spinosa,  Roxb.).  of  the 
fam.  Dioscoreaceae  or  yam,  and  of  Colocasia  anti- 
quorum,  Schott.  (Arum  esculentum,  L. ),  of  the 
fam.  Dioscoreaceae,  or  yam,  and  of  Colocasia  anti- 
incisa,  L.   ( Fam.  Urtieaceae) .  the  bread-fruit  tree. 

Under  the  name  of  koonti  there  is  prepared  in 
Southern  Florida  an  excellent  arrowroot  from  the 
rhizomes  of  Zamia  integrifolia,  Jacq.  (Fam. 
Cycadaceae).  It  is  characterized  by  muller-shaped 
starch  granules, — i.  e.,  like  rounded  irregular 
lumps  of  glass  cut  off  at  one  end  for  pulverizing. 
Koonti  is  locally  used,  but  is  chiefly  shipped  to 
the  Bahamas,  where  it  is  largely  eaten  by  the 
negroes.  The  refuse  of  the  rhizomes  is  esteemed 
in  Florida  as  a  mulch  for  the  orange  trees. 

Attempts  have  been  made  to  substitute  finely 
prepared  potato  starch  for  arrowroot,  and  there 
is  no  doubt  that  in  nutritive  properties  it  is 
quite  equal,  but  patients  complain  of  an  unpleas- 
ant taste  of  the  potato  which  it  is  likely  to  retain. 


Arrowroot  is  in  the  form  of  a  light,  white 
powder,  or  of  small  pulverulent  masses,  without 
odor  or  taste.  It  is  firm  to  the  touch  when  pressed 
between  the  fingers,  and  produces  a  faint  creak- 
ing sound  when  rubbed.  It  is  a  pure  starch,  cor- 
responding in  chemical  properties  with  that  of 
wheat  and  the  potato.  It  is  liable  to  become 
musty,  and  should  then  be  rejected.  The  odor  and 
taste  are  the  best  criteria  of  its  purity.  It  should 
be  perfectly  free  from  odor  and  unpleasant  flavor. 
Procter  rendered  musty  arrowroot  sweet  and 
fit  for  use  by  washing  it  thoroughly  with  two 
successive  portions  of  cold  water,  and  then  drying 
it  upon  frames  of  muslin  in  a  warm  place. 
(A.  J.  P.,  xiii.  188.)  Arrowroot  is  sometimes 
adulterated  with  wheat  or  potato  starch.  These 
may  be  detected  by  a  microscope.  Hydrochloric 
acid  has  been  proposed  as  a  test.  A  mixture 
of  equal  parts  of  that  acid  and  of  water,  rubbed 
with  about  half  its  weight  of  potato  or  wheat 
starch,  very  quickly  forms  so  thick  a  mucilage 
that  the  mortar  in  which  the  trituration  is 
effected  may  be  raised  by  the  pestle,  while  the 
same  result  does  not  take  place  with  rice  flour 
or  arrowroot  under  twenty-five  or  thirty  minutes. 
So  small  a  proportion  as  from  4  to  6  per  cent, 
of  the  impurity  may,  it  is  asserted,  be  detected 
in   this   way.      (/.   P.   C,   3e   s6r.,   ii.   246.) 

The  microscope  offers  the  best  means  of  dis- 
tinguishing the  different  varieties  of  fecula  sold 
as  arrowroot,  or  used  for  its  adulteration. 
The  granules  of  Maranta  arrowroot  are  rarely 
oblong,  somewhat  ovate-oblong,  or  irregularly 
convex,  with  very  fine  rings,  a  circular  hilum 
which  cracks  in  a  linear  or  stellate  manner, 
and  small  mammillary  processes  occasionally 
projecting  from  them.  (Pereira.)  The  largest 
are  the  750th  of  an  inch,  but  many  are  not 
more  than  the  2000th  of  an  inch  long,  and  their 
breadth  is  generally  two-thirds  of  their  length. 
(Christison.)  The  granules  of  the  East  India 
arrowroot  are,  according  to  Pereira,  of  unequal 
size,  ovate  or  oblong-ovate,  flattened,  and  often  fur- 
nished with  a  very  short  neck  or  nipple-like  pro- 
jection. The  rings  are  numerous,  close,  and  very 
fine,  and  the  hilum,  which  is  situated  at  the 
narrow  extremity,  is  circular,  small,  and  indistinct. 
The  microscopic  appearance  of  the  tapioca  fecula 
will  be  described  under  the  head  of  Tapioca.  The 
Tacca  fecula  from  the  South  Sea  Islands,  examined 
by  Pereira,  consisted  of  circular,  muller-shaped,  or 
polyhedral  granules,  with  few  and  not  very  distinct 
rings,  and  a  small  circular  hilum,  which  cracked 
in  a  linear  or  stellate  manner.  The  potato  starch 
granules  are  of  various  shape  and  size,  but  gen- 
erally ovate  or  elliptical,  and  from  the  7000th  to 
the  300th  of  an  inch  in  length,  the  largest  being 
inferior  in  size  only  to  the  largest  of  the  canna 
starch  or  tous-les-mois.  (See  Canna.)  They  are 
strongly  marked  with  concentric  rings,  and  have 
a  circular  hilum,  .from  which  usually  proceed  the 
cracks  observable  in  some  of  the  larger  grains. 

Medicinal  Properties  and  Uses. — Arrowroot  af- 
fords a  light,  very  mild,  and  easily  digested  article 
of  diet,  well  adapted  for  the  sick  and  convalescent, 
and  peculiarly  suited,  from  its  demulcent  proper- 
ties, to  bowel  complaints.  It  is  prepared  by  dis- 
solving it  in  hot  water  or  hot  milk,  with  either 
of  whioh  it  forms  a  pearly  gelatinous  solution, 
and,  if  in  sufficient  quantity,  a  jelly-like  mass  on 
cooling.  A  tablespoonful  will  communicate  suffi- 
cient consistence  to  a  pint  of  water.  It  should 
first  be  formed  into  a  perfectly  smooth  paste  with 
a  little  cold  water  or  milk,  and  the  boiling  water 
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then  gradually  added  with  brisk  agitation.  The 
preparation  may  be  rendered  more  palatable  by 
lemon  juice  and  sugar,  or  by  wine  and  spices. 

Maretin. — This  substance  is  a  methylacetan- 
ilide,  in  which  the  acetyl  group  is  substituted  by 
the  group  NH.C0N"H2.  In  this  last  group  the 
urea  nucleus  is  so  strongly  combined  that  aniline 
is  not  liberated  as  a  decomposition  product. 
Maretin  has  the  structural  formula : 
CH3 


0: 


NH-NH-CONHa. 
It  occurs  in  white,  glittering,  tasteless  crystals, 
soluble  only  to  the  extent  of  1  to  1050  of  water, 
almost  insoluble  in  ether,  readily  dissolved  by 
chloroform  and  acetone.  It  melts  at  183°-184°  C. 
(361.4°-363.2°  F.). 

It  is  affirmed  to  be  a  valuable  antithermic,  use- 
ful in  hectic  and  other  fevers,  also  to  have  no 
action  on  the  kidneys,  and  no  tendency  to  produce 
collapse.  Dose,  three  grains  (U.2  Gin.)  given  in 
powder  form. 

Massoi  Bark. — in  Eastern  commerce  certain 
aromatic  barks  occur  under  the  name  of  massoi 
barks.  Of  these,  three  are  believed  by  F.  Hek- 
meyer  to  be  the  products  respectively  of  Cinnamo- 
muin  xuitlhontui  am,  Blume,  Cinnamomum  Bur- 
mount,    Blume    (C.    Km  .    and    Massoja 

uromatica,  Becc.  [Ba*»afriU  gusianum,  Teijsm. 
and  Binn.).  all  of  the  fain.  Lauraceae.  For 
a  description  of  these  barks.  l>y  K.  M.  Holmes, 
see  P.  ,).,  1888,  4ti.">.  The  massoi  bark  which 
comes  from  New  Guinea,  and  from  which  Messrs. 
Schimmd  have  distilled  an  oil  resembling  that 
of  nutmeg  and  cloven,  probably  has  a  different 
origin  from  the  true  massoi  bark. 

Mata. — This  name  is  given,  in  New  Mexico, 
to  an  herb  much  naed  in  that  region  as  an  addition 
to  tobacco  in  smoking.  It  is  said,  when  burning, 
to  have  an  odor  like  that  of  the  took*  bean.  and. 
when  tmoked  with  tobacco,  to  correct  t lie  ex- 
tremely disagreeable  odor  imparted  by  this  to  the 
clothing  and  apartment*.  Prom  imperfect  speci- 
mens of  the  plant  raised  by  K.  S.  Wayne  and  sent 
to  Maisch.  it  is  supposed  to  be  a  Kupatorium, 
probablv  E.  incarnalnm.  Walter,  which  is  in 
digenou's  in  Texas.      1.4.  •/.  /'..   1st, 8,   122.) 

Meat,  Raw. — Bote  mool  has  been  recommended 
as  an  article  of  diet  for  consumptive  patients, 
and  especially  for  scrofulous  children  and  in  other 
cachectic  cases,  and  is  asserted  to  have  proven 
highly  useful.  It  may  also  be  employed  with 
great  advantage  in  dyspepsia  and  chronic  diar- 
rhoea, especially  in  children.  It  was  brought  into 
notice  by  Foster  of  Montpellier.  France.  The  fol- 
lowing formula  is  recommended  by  Reveil.  Take 
of  fillet  of  beef  100  grammes,  deprive  it  carefully 
of  all  fatty  and  membranous  matter,  cut  it  up 
finely,  beat  it  in  a  mortar,  and  add  of  powdered 
sugar  20  grammes,  sodium  chloride  1.5  grammes, 
potassium  chloride  half  a  gramme,  and  powdered 
black  pepper  one-fifth  of  a  gramme.  The  mixture 
is  to  be  taken  in  teaspoonful  (3.9  Gm. )  doses 
through  the  day.  (Ann.  Tter.,  1866,  145.)  An 
excellent  method  of  exhibiting  raw  meat  is  to 
scrape  a  thin  steak  and  mix  the  pulp  thus  ob- 
tained with  brandy.  Ivon  asserts  that  a  very 
pleasant  emulsion  is  afforded  by  the  following 
formula  (A.  J.  P.,  1874.  346).  Take  of  raw  meat 
250  parts,  of  sweet  almonds  75  parts,  of  bitter 
almonds  5  parts,  of  white  sugar  80  parts.  Blanch 
the  almonds  and  beat  the  whole  into  a  paste.  In 
dissolving,  milk  may  be  used  instead  of  water. 


Pemmican,  which  before  the  extermination  of 
buffaloes  was  much  used  in  the  northwestern 
part  of  the  United  States  as  an  excellent  condensed 
food,  was  made  by  mixing  equal  parts  of  buffalo 
meat  and  buffalo  tallow,  and  pouring  the  melted 
mixture  into  sacks  of  untanned  buffalo  hide.  For 
processes  for  meat  biscuit  and  flour  of  meat,  see 
U.  8.  D.,  17th  ed.,  p.  1685;  see  also  Extractum 
Carnis,  18th  ed.,  p.  1654. 

Medeola.  Medeola  virginiana,  L.  Qyromia  vir- 
ginica,  Nuttall.  Indian  Cucumber. — An  indigenous 
perennial  herb  of  the  fam.  Convallariaceae,  grow- 
ing in  all  parts  of  the  United  States.  The  root, 
which  in  shape  and  flavor  bears  a  strong  resem- 
blance to  a  small  cucumber,  is  said  by  Pursh  to 
be  eaten  by  the  Indians,  and  by  Barton  to  be 
useful  as  a  diuretic  in  dropsies. 

Melaleuca  (Cajuputi). — Under  the  name  of 
gomenol  there  has  been  put  upon  the  market  a 
volatile  oil  obtained  from  the  leaves  of  Cajuputi 
viridiflora  (Gaertn. ),  Lyons  (Melaleuca  viridi- 
fiora,  Gaertn.),  a  myrtaceous  plant  of  New  Cale- 
donia. Its  sp.  gr.  is  0.922,  and  its  rotatory  power 
plus  0.42°.  Its  odor  and  taste  are  said  to  resemble 
those  of  camphor  and  peppermint.  The  chief 
constituent  of  the  oil  (06  per  cent.)  is  cineol, 
and  in  addition  to  this  is  a  crystallized  terpineol, 
CioHibO,  and  the  valeric  ester  of  the  same.  These 
together  make  up  30  per  cent,  additional.  (Gild* 
meister  and  Hoffman,  .Etherische  Oele,  p.  686.) 
It  has  been  recommended  in  the  chronic  catarrhs 
of  the  pulmonary  mucous  membrane,  and  es- 
pecially in  whooping  cough.  It  may  be  given 
by  the  mouth  or  exhibited  in  the  form  of  intra- 
muscular injections  of  a  sterilized  Axed  oil 
four  parts,  to  volatile  oil  one  part.  The  hypo 
dermic  dose  of  a  10  per  cent,  solutiou  is  two  and 
one-half  fiuidrachms  to  one-half  fluidounee  (9.3- 
16  <<■.).  The  injections  should  be  practised  every 
other  day. 

Melastoma.  Melastoma  Ackcrmanni. — This  Co- 
lombian plant  of  the  fam.  Melastomacese  is  used 
in  South  America  as  an  anti-neuralgic.  Its  abun- 
dant essential  oil  resembles  methyl  salicylate,  if 
indeed  it  be  not  identical  with  it.  (See  A.  A'., 
Aug.  and   Sept.,   1883.) 

Melilotus.  Melilotus  officinalis  (L.),  Lam.  Me- 
lilot.  Herba  Meliloti,  P.  (J.  Yellow  Sweet  Clover. 
King's  Clover.  Summitates  meliloti.  Me"lilol  offi- 
oinal,  Yr.  Steinklee,  Melilotenklee,  G — An  annual 
or  biennial  plant  of  the  fam.  Leguminosae,  indige- 
nous in  Europe,  and  growing  also  in  this  country. 
The  plant,  when  in  flower,  has  a  peculiar  sweet 
odor,  which,  by  drying,  becomes  stronger  and  more 
agreeable,  somewhat  like  that  of  the  tonka  bean. 
This  similarity  is  accounted  for  by  the  fact  that 
coumarin,  C9H6O2,  the  chief  constituent  of  tonka 
beans,  is  present  in  melilot,  combined  with  meli- 
lotic  acid.  C9H10O3,  and  coumaric  acid,  CgHsOa, 
of  which  latter  acid  coumarin  is  the  anhydride. 
M.  alba,  Desv.,  is  a  more  robust  species,  distin- 
guished by  its  white  flowers.  Its  properties  are 
the  same  as  those  of  the  yellow  melilot.  Melilot 
is   practically  inert. 

Melissa.  *  17.  8.  1890.  Melissa.  Balm.— Un- 
der this  name  were  formerly  recognized  by  the 
U.  S.  P.  the  leaves  and  tops  of  Melissa  officinalis, 
L.  (Fam.  Labiatse),  or  the  ordinary  balm  of 
Southern  Europe,  which  has  become  naturalized 
in  this  country.  Balm  contains  some  tannic  acid, 
and  a  yellowish,  highly  flavored  essential  oil  which, 
however,  is  present  in  such  small  quantities  that 
the  plant  has  practically  no  remedial  value.  The 
allied  Clinopodium  Calamintha    (L. ),  Kze.      (Me- 
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Ussa  Calamintha,  L. ),  is  said  to  contain  sufficient 
aromatic  volatile  oil  to  be  of  possible  commercial 
interest. 

Menispermum.     U.  8.   1890.     Yellow  Parilla. 

Canadian  Moonseed "  The  rhizome  and  roots  of 

Menispermum  canadense  Linn6  (nat.  ord.  Menis- 
pel■lnacea;).',     U.    IS.    1890. 

M.  canadense.  L. — This  is  a  woody,  climbing 
plant,  which  grows  throughout  Eastern  North 
America.  It  is  specifically  characterized  by  its 
peltate  three  to  seven-lobed  leaves,  its  small  clus- 
ters of  greenish-yellow  flowers,  and  its  somewhat 
kidney-shaped  glaucous  fruit,  which  is  ripened 
in  the  month  of  September.  Its  root  was  first 
brought  into  market  as  Texas  sarsaparilla,  and 
identified  by  Robt.  P.  Thomas.  (A.  J.  P.,  xxvii.  7.) 
Menispermum  was  officially  described  as  follows: 
"  Rhizome  several  feet  long,  5  Mm.  thick,  brown  or 
yellowish-brown,  somewhat  knotty,  finely  wrinkled 
longitudinally  and  beset  with  numerous  thin, 
rather  brittle  roots;  fracture  tough,  woody;  in- 
ternally yellowish,  the  bark  rather  thick,  the 
wood-rays  broad,  porous,  and  longest  on  the  lower 
side;  pith  distinct.  Nearly  inodorous;  taste  bit- 
ter." J.  M.  Maisch  proved  the  presence  of  a  white 
alkaloid,  and  of  a  small  quantity  of  berberine. 
The  former  reacts  with  the  usual  alkaloidal  pre- 
cipitants,  is  not  very  soluble  in  water,  but  solu- 
ble in  alcohol  and  ether.  H.  L.  Barbei'  (A.  J.  P., 
1884,  p.  401)  obtained  the  white  amorphous  alka- 
loid above  referred  to,  for  which  Maisch  pro- 
posed the  name  menispine.  Starch  was  also 
found  in  the  root.  (A.  J.  P.,  1863,  p.  301.) 
Menispermum  has  been  used  as  a  substitute  for 
sarsaparilla  but  is  probably  inert.  A  fluidextract 
was  recognized  by  the  U.  S.  P.  1890;  dose  one- 
half  to  one  fluidraehm  (1.8-3.75  Cc).  The  fol- 
lowing was  the  official  process: 

"  Menispermum,  in  No.  60  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Alcohol, 
Water,  each,  a  sufficient  quantity,  to  make  one 
thousand  cubic  centimeters  [or  33  fluidounces,  6J 
fluidraehms].  Mix  six  hundred  cubic  centimeters 
[or  20  fluidounces,  138  minims]  of  Alcohol  with 
three  hundred  cubic  centimeters  [or  10  fluidounces, 
69  minims]  of  Water,  and,  having  moistened  the 
powder  with  four  hundred  cubic  centimeters  [or 
13  fluidounces,  252  minims]  of  the  mixture,  pack 
it  firmly  in  a  cylindrical  percolator;  then  add 
enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  per- 
colation to  proceed,  gradually  adding  menstruum, 
using  the  same  proportions  of  Alcohol  and  Water 
as  before,  until  the  Menispermum  is  exhausted. 
Reserve  the  first  nine  hundred  cubic  centimeters 
[or  30  fluidounces,  208  minims]  of  the  percolate, 
and  evaporate  the  remainder  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  Fluid  Extract 
measure  one  thousand  cubic  centimeters  [or  33 
fluidounces,  U  fluidraehms]."     U.  S.  1890. 

Mentha  Pulegium,  L.  European  Pennyroyal. 
Pouliot  commun,  Fr.  Polei,  G.  Pulegium  vul- 
gare.  Mill. — This  European  labiate  yields  an  oil 
which  is  known  in  England  as  the  oil  of  penny- 
royal, and  must  not  be  confounded  with  the  Ameri- 
can plant  of  the  9ame  name.  The  oil,  which  is  also 
known  as  the  oil  of  poley,  has  been  examined  by 
Beckmann  and  Pleissner  (Ann.  Oh.  Ph.,  262,  1), 
who  discovered  as  the  most  important  constituent 
pulegone,  Ci0Hi6O,  an  unsaturated  ketone,  which 


makes  up  80  per  cent,  of  the  oil.  It  boils  under 
a  pressure  of  60  Mm.  at  from  130°-131°  F.,  turns 
the  plane  of  polarization  to  the  right,  and  has  a 
sp.  gr.  0.9323  at  0°  C.  It  forms  crystalline  com- 
pounds with  hydroxylamine  and  with  hydrogen 
bromide.  When  reduced  by  sodium  in  ethereal 
solution  pulegone  is  changed  into  menthol.  Pule- 
gone is  most  abundant  in  the  Spanish  oil,  and 
less  abundant  in  American  and  Algerian  oils. 
(See  also  Wallach,  Ann.  Ch.  Ph.,  272,  122,  and 
Semmler,  Ber.  d.  Chem.  Ges.,  25,  3515.)  It  is 
stated  (jB.  if.  </.,  March,  1890)  that  the  oil  is 
largely  used  for  the  purpose  of  producing  abor- 
tion, and  is  popularly  believed  to  be  safer  and 
more  certain  than  the  other  volatile  oils.  Taylor 
denies,  however,  that  the  oil  is  an  abortifacient 
and  it  appears  to  be  demonstrated  that  it  is 
capable  of  causing  fatty  degeneration.  (See  &. 
Jb.,  267,  p.  230.) 

Menthiodol. — This  substance  has  been  recom- 
mended as  a  local  application  in  neuralgia.  It 
is  prepared  by  carefully  heating  four  parts  of  men- 
thol in  a  capsule,  adding  one  part  of  finely  pow- 
dered iodol,  and  triturating  into  a  homogeneous 
mass,  which  is  made  into  cones  or  pencils  of  a 
suitable  size.  If  the  mass  is  too  hard,  it  may  be 
softened  by  remelting  with  a  minute  quantity  of 
camphor. 

Menyanthes.  Menyanthes  trifoliata,  L.  Buck- 
bean.  Marsh  Trefoil.  Bogbean.  Water  Shamrock. 
Folia  Trifolii  Fibrini,  P.  G.  Menyanthe,  Tri- 
fle d'  eau,  Fr.  Cod.;  Fieberklee,  Bitterklee, 
Dreiblatt,  G This  gentianaceous  plant  is  a  na- 
tive both  of  Europe  and  North  America,  from 
Greenland  to  Alaska  and  south  to  Pennsylvania, 
Minnesota,  and  California.  All  parts  of  meny- 
anthes are  efficacious,  but  the  leaves  were  formerly 
official. 

The  taste  of  buckbean  is  intensely  bitter  and 
somewhat  nauseous,  the  odor  of  the  leaves  faint 
and  disagreeable.  The  plant  has  been  examined 
by  Trommsdorff,  Brandes,  Landerer,  and  Kro- 
mayer.  Its  virtues  depend  on  a  bitter  principle 
denominated  menyanthin,  which  may  be  obtained 
sufficiently  pure  for  use  by  treating  the  spirituous 
extract  of  the  plant  with  hydrated  lead  oxide,  re- 
moving the  lead  by  hydrosulphuric  acid,  filtering 
and  evaporating  the  liquor,  exhausting  the  residue 
with  alcohol,  and  again  evaporating  with  a  gentle 
heat.  It  has  a  pure  bitter  taste,  is  soluble  in  alco- 
hol and  water,  but  not  in  pure  ether,  and  is  chemi- 
cally neutral.  Kromayer  (1865)  assigns  to  it  the 
formula  C30H46O14,  and  states  that  it  breaks  up 
on  heating  with  diluted  sulphuric  acid  into  a  fer- 
mentable sugar  and  menyanthol,  CsHsO,  a  color- 
less, difficultly  volatilizable  oil,  with  an  odor  like 
that  of  bitter  almond.  K.  Leuderich  (A.  Pharm., 
1892,  38  and  48)  has  since  studied  menyanthin, 
and  gives  it  the  formula  C33H50O14,  and  states 
that  its  decomposition  products  are  a  phenol-like 
body,  menyanthol,  C7H11O2,  a  resinous  product, 
and  a  left-rotatory  sugar.  With  the  ordinary  prop- 
erties of  the  bitter  tonics,  menyanthes  unites  a 
cathartic  power:  in  large  dose3  it  may  cause 
vomiting.  The  dose  of  the  powdered  leaves  or  root 
as  a  tonic  is  from  twenty  to  thirty  grains  (1.3- 
2.0  Gm. )  ;  of  an  infusion,  prepared  with  half  an 
ounce  to  a  pint  of  boiling  water,  from  one  to  two 
fluidounces  (30-60  Cc. );  and  of  the  extract,  ten 
or  fifteen  grains  (0.65-1.0  Gm.),  to  be  repeated 
three  or  four  times  a  day.  A  drachm  of  the 
powder",  or  four  fluidounces  of  the  strong  decoc- 
tion, generally  purges,  and  often  occasions  vomit- 
ing. 


1564 


Mercurethyl  Chloride. — Mercuric  Cyanide. 
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Mercurethyl  Chloride.  Hg  ( C2H6 )  CI.— This  has 
been  proposed,  as  a  substitute  for  corrosive  sub- 
limate, but  is  not  likely  to  come  into  use.  (See 
A.  J.  P.,  xlv.  337.) 

Mercurialis.  Mercurialis  annua,  L.  Mercury 
Herb.  French  Mercury. — An  herbaceous  European 
plant,  of  the  family  of  Euphorbiacese,  which  has 
been  employed  from  the  most  ancient  times  as  a 
purgative,  diuretic,  and  emmenagogue.  When 
boiled,  it  loses  its  acridity,  and  in  this  condition 
has  been  used  as  an  emollient.  Another  species,  M. 
perennis,  L.,  or  dog's  mercury,  also  a  native  of  Eu- 
rope, is  poisonous.  (Merat  and  De  Lens.)  Reich- 
ardt  has  discovered  in  M.  annua  a  volatile  alka- 
loid, which  he  named  mercurialine.  According  to 
E.  Schmidt  (P.  «/.,  vol.  x.  29),  mercurialine  is 
identical  with  methylamine,  Cil3NH2,  and  is  asso- 
ciated in  the  mercurialis  with  trimcthylamine.  It 
is  a  liquidof  an  oily  appearance,  narcotic  odor, and 
alkaline  reaction;  boils  at  140°  C.  (284°  F.)  ; 
forms  salts  with  the  acids;  absorbs  carbon  dioxide; 
has  ■  strong  affinity  for  water;  on  exposure  to 
the  air  it  is  changed  into  a  resin  of  a  buttery 
consistence,  and  is  said  to  bi  poisonous  to  man; 
but  Hugo  Seliuiz  [A.  K.  P.  P.,  April,  1886,  88  1 
found  that  neither  the  fluidextl  act  nor  the  herb 
given  as  food  was  capable  ol  killing  either  the  pig 
or  the  rabbit,  and  that  four  and  a  half  grains 
(O.'2'.i  Qm.)  of  the  mercurialine  hynodermically 
injected  had  no  effect.  The  urine  is  increased  in 
quantity  and  colored  reddish. 

Mercuric  Acetate.  (CHcOOO)fHg — Colorless, 
laminar  orystals,  soluble  in  4  parts  ot  water,  also 
in  alcohol  and  ether.  Used  as  a  wash  for  frai 
in  1  to  800  solution  and  Internally  as  an  nnti- 
■yphilitic  in  dom  i  <>f  one  lizth  to  one  grain  (0.010- 
-.186  Qm.). 

Meivmic  Albuminate.  Hydrargyri  Alhu- 
mina*.  Queoktilberalbuminiat,  Q.-  Tin-  compound 
is  not  constant  ana  ■>  made  by  adding  a  1  par  oast, 
solution  of  mercuric  ohionon  •  ■  *  tn  8  eolutioa 
oi  desiccated  egg  albumin  and  heating.  The  di- 
gestion is  continued  for  48  boUTS,  during  whicli 
time  the  albumin  is  kept  in  BKOaos.  The  moist 
precipitate  is  then  carefully  dried  and  mixed  with 
enough    lUgST    of    milk    to    make    the    amount    of 

mercuric  chloride  presanl  represent  0.4  per  cent. 
It  is  used  as  an  antiseptic  surgical  powder. 

Mercuric      Amidosuccinamate.        Hydrargyri 

A  in  idusiiccinamas.      As/inriiimi    Menum.      As/tara- 
yin-ljiu  rl.stlbi  r.     (J.       Bg  (  C«HfN|Oa  )  a — Made     by 

dissolving  mercuric  oxide  In  a  warm  solution  of 
amido-SUCCinamic   acid,  or  asparagin,  and    setting 
aside  to  crystallize.        Colorless,   needle-like 
tals,   soluble   in    water.     Used    in    syphilis,   subcu- 
taneously,  in  a   1   per  cent,  solution. 

Mercuric  and  Zinc  Cyanide. — Hydrargyri  et 
Zinci  Cyanidum  is  stated  py  Dunstan  to  be  a  true 
chemical  compound,  with  the  formula  Zn4Hg 
(CX)io-  It  is  a  white  powder,  entirely  insoluble 
in  water.  This  BUbstanoe  has  been  very  highly 
recommended  by  Lister  as  an  antiseptic  dressing, 
and  is  believed  by  him  to  be  practically  free  from 
irritating  or  poisonous  properties. 

Mercuric  Benzoate. — Hydrargyri  Benzoas, 
Hg(C6H5C00)a  +  H2O,  is  obtained  by  double 
decomposition  between  an  alkaline  benzoate  and  a 
mercuric  salt:  it  is  a  white  crystalline,  odorless, 
and  tasteless  powder,  which  is  sparingly  soluble 
in  water,  but  easily  in  alcohol  as  well  as  in 
aqueous  solutions  of  sodium  chloride,  the  latter 
effect  being  due  to  its  property  of  forming  easily 
soluble  double  salts  with  the  haloids.  It  has 
been  strongly  recommended  by  Stukowenkow  for 


hypodermic  use  and  in  gonorrhoea.  For  urethral 
injections  the  solution  may  be  1  to  1000  or  2000, 
with  an  equal  quantity  of  sodium  chloride.  For 
subcutaneous  injections  it  is  employed  in  con- 
junction with  cocaine,  the  following  being  the 
proportions :  mercuric  benzoate,  0.2  to  0.3 ;  sodium 
chloride,  0.1;  cocaine  hydrochloride,  0.15;  distilled 
water,  40.     (A.  Pharm.,  April,  1889.) 

Mercuric  ChIoride=urea  Solution.  Hydrar- 
gyri Chloridi  Carbamidum.  H ydrargyrum  bichlo- 
ratum  carbamidatum  solutum. — As  the  solution 
quickly  changes  it  should  be  prepared  extempo- 
raneously as  follows:  1  Gm.  of  mercuric  chlo- 
ride is  dissolved  in  100  Cc.  of  water  with  the  aid 
of  heat,  and,  when  cold,  0.5  Gm.  of  urea  is  added 
and  the  liquid  filtered.  The  solution  is  given  in 
doses  amounting  to  15  minims  (0.9  Cc. )  in  24 
hours,  equal  to  one  sixth  grain  (0.010  Gm.)  of 
mercuric  chloride.  It  is  employed  subcutaneously 
in  syphilis. 

Mercuric  Cyanide.  Hydrargyri  Cyanidum. 
U.    8.     1890.        Bg(CN)  a  =  250.18.       Hydrargyri 

uri'iuin,   U.   S.    18f)U.     Cyanide  of    lf< 
Hydrargyrum  Cyanutum    ( liorussicum  I. 

The   process   for   the   preparation   of   this  sub- 
stance, given   in  the  I'.  S.   l".   1870  was:   "Take 
of    Ferrocyanide    of    Potassium    fu-e    troyov 
Sulphuric  Acid  four  troyouncet   and  one   hundred 

(mil  twenty  grain*;  Red  Oxide  of  Mercury,  In  fine 
powder,  water,  each,  (/  sufficient  quantity.  Dis- 
solve  the  Perroeyanide  of    Potassium   in   twenty 

fluidouneea  Of   Water,  and  add   the  solution   to  the 

Sulphuric  Acid,  previously  diluted  with  ten  fluid- 
ounces  of  Water,  and  contained   in  a  glass  retort. 
Uistil   the  mixture  nearly   to  dryness   into  a  re- 
eeiver,  containing  ten   fluidouneea  of  Water  and 
troyounoea  of  Red  Oxide  of  Mercury,     Set 
aside  two  fluidouncee  of  the  distilled  liquid,  and 
to  the  remainder  add   with  agitation,  sufficient  tied 
a  to  destroy  the  odor  of  hydrocyanic  acid. 
Then  filter  the  solution,  and.  having  added  the  re- 
served liquid,  evaporate  the  whole  in  a  dark  place, 
in  order  that  crystals  may  form.     Lastly,  dry  the 
crystals  and  keep  them   in  a  well-stopped  bottle, 
protected  from  the  light."  U.  B.  1870. 
The  formula  of  the  U.  8.  P.  1870  is  based  upon 

that  of  Winekler.  Ilydroc\  a  nic  acid  is  generated 
by  the  action  of  sulphuric  acid  on  potassium  ferro- 
cyanids,  and,  being  received  in  a  vessel  containing 
water  and  a  portion  of  mercuric  oxide,  reacts  with 

the  oxide,  according  to  the  reaction 

(HCX)a-f  EgO==Hg(CN)i  +  HaO 
generating,  by  double  decomposition,  water,  and 
men  uric  cyanide  which  is  held  in  solution.  Suf- 
ficient mercuric  oxide  is  not  used  at  first  to  satu- 
rate the  whole  of  the  hydrocyanic  acid  generated, 
because  should  there  happen  to  be  any  excess  of 
the  oxide  there  would  be  produced  on  evaporation, 
instead  of  the  Bubstance  wanted,  a  peculiar  salt 
composed  of  cyanide  and  mercuric  oxide,  which 
would  crystallize  in  small  acicular  crystals. 
Hence  a  portion  of  the  water  still  containing 
uncombined  hydrocyanic  acid  is  set  aside,  to  be 
added  to  the  liquid  in  which  the  acid  had  been 
been  completely  saturated  by  the  addition  of 
mercuric  oxide,  and  thus  at  least  neutralize  any 
mercuric  oxide  that  might  be  present  in  it  i;i 
excess.  A  surplus  of  hydrocyanic  acid  would 
be  of  no  disservice,  except  for  the  loss  of  material 
incurred,  as  it  is  evaporated  in  the  subsequent 
concentration.  Mercuric  cyanide  should  be  kept 
in  well-stoppered,  dark  amber-colored  bottles. 

Properties. — "  Colorless  or  white,  prismatic 
crystals,   odorless,   and   having  a  bitter,  metallic 
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Mercuric  Formamide  Solution. — Mercuric  Subsulphate,  Yellow. 
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taste  (the  salt  is  exceedingly  poisonous).  Becom- 
ing dark-colored  on  exposure  to  light.  Soluble,  at 
15°  C.  (59°  F.)  in  12.8  parts  of  water,  and  in  15 
parts  of  alcohol;  in  3  parts  of  boiling  water,  and 
in  6  parts  of  boiling  alcohol;  very  sparingly  solu- 
ble in  ether.  When  slowly  heated  in  a  glass  tube, 
the  salt  decrepitates,  and  decomposes  into  metallic 
mercurj-  and  inflammable  cyanogen  gas,  which 
burns  with  a  purple  flame.  On  further  heating, 
the  blackish  residue,  consisting  of  paracyanogen 
with  globules  of  metallic  mercury,  is  wholly  dis- 
sipated. If  1  part  of  the  salt  be  gently  heated 
with  1  part  of  iodine  in  a  dry  test-tube,  it  will  af- 
ford at  first  a  yellow  sublimate  which  afterwards 
becomes  red,  and  above  this  a  sublimate  of  color- 
less, needle-shaped  crystals  will  be  formed.  On 
adding  hydrochloric  acid  to  the  aqueous  solution 
of  the  salt,  the  odor  of  hydrocyanic  acid  is  evolved. 
A  5  per  cent,  aqueous  solution  of  the  salt  should 
be  neutral  to  litmus  paper,  and  should  not  yield, 
on  the  gradual  addition  of  a  few  drops  of  potas- 
sium iodide  test-solution,  either  a  red  or  a  red- 
dish precipitate,  soluble  in  an  excess  of  the 
precipitant,  nor  should  it  yield  a  white  precipi- 
tate with  silver  nitrate  test-solution  (absence  of 
mercuric  chloride) ."  U.  S.  1890.  In  composition, 
it  is  a  normal  mercuric  cyanide,  consisting  of  one 
atom  of  the  metal  and  two  atoms  of  cyanogen,  its 
formula  being  HgCy2,  or  Hg(CN)2. 

Mercuric  cyanide  has  been  used  as  a  substitute 
for  corrosive  sublimate,  with  the  statement  that 
it  is  less  irritating,  equally  germicidal,  and  free 
from  action  upon  surgical  instruments.  Procho- 
row  gives  from  twenty-five  to  thirty-five  drops 
of  a  1  per  cent,  solution  hypodermically  without 
causing  local  irritation,  and  with  great  asserted 
benefit,  in  chronic  syphilis.  Chaleix  (Journ.  de 
Med.  de  Paris,  March,  1900)  reports  death  from 
the  use  of  a  vaginal  injection  containing  fourteen 
grains  of  mercuric  cyanide.  Dose,  internally,  from 
one-sixteenth  to  one-eighth  of  a  grain  (0.004- 
0.008  Gm.). 

Mercuric  Formamide  Solution.  Hydrargyri 
Formamidum.  Hydrargyrum  formamidatum  so- 
lutum.  Quecksilberformamidlosung,  G. — A  solu- 
tion made  by  dissolving  freshly  precipitated  mer- 
curic oxide,  obtained  from  10  Gm.  of  mercuric 
chloride,  in  a  sufficient  amount  of  formamide,  and 
adding  sufficient  water  to  make  1000  Cc.  It  is 
intended  for  hypodermic  injection  in  syphilis,  six- 
teen minims  ( 1  Cc. )  of  the  solution  being  given  in 
24  hours,  corresponding  to  one-sixth  grain  (0.010 
Gm.)  of  mercuric  chloride. 

Mercuric  Gallate.  Hydrargyri  Gallas.  Mer- 
curigallat,  G.  [C6H2  ( OH )  3C02]  2Hg.— Made  by  rub- 
bing together  molecular  proportions  of  gallic  acid 
and  moist  precipitated  mercuric  oxide  and  dry- 
ing the  product.  It  forms  a  blackish  or  greenish 
powder,  insoluble  in  most  solvents.  The  com- 
pound is  used  in  place  of  the  tannate,  which  is 
less  stable,  as  an  antisyphilitic,  in  doses  of  from 
one-half  to  one  grain    { 0.032-0.065  Gm.)    daily. 

Mercuric  Iodotannate.  Hydrargyri  Iodotan- 
nas. — Iodotannate  of  Mercury,  according  to  J. 
Nourry  (B.  G.  T.,  April,  1888),  is  a  soluble,  non- 
irritating  compound.  For  hypodermic  use  a  solu- 
tion is  prepared  from  mercury  0.008  Gm.,  iodine 
0.03  Gm.,  kramerotannic  acid  0.04  Gm.,  and  glyc- 
erin 1  Cc. 

Mercuric  Lactate.  Hydrargyri  Lacticum.  (C3 
H503)2Hg. — It  forms  a  white  crystalline  powder, 
soluble  in  water.  This  preparation  has  been 
used  hypodermically  in  dose  of  one-sixth  grain 
(0.010  Gm.)    a  day. 


Mercuric  Oxycyanide.  Hydrargyri  Oxycyani- 
dum.  Hg20(CN)2. — This  oxycyanide  has  been 
suggested  as  a  substitute  for  corrosive  sublimate 
(dose  the  same),  for  hypodermic  use  in  syphilis, 
and  as  a  local  agent  in  conjunctivitis  and  gonor- 
rhoea;   1  to  5000,  increased  as  borne. 

Mercuric  Peptonate.  Hydrargyri  Peptonas. 
Under  this  name  there  has  been  introduced  a  yel- 
lowish liquid,  having  a  saline  feebly  metallic  taste 
and  slightly  acid  reaction.  It  is  a  solution  of 
mercuric  peptonate  and  it  is  alleged  that  it  may 
be  used  hypodermically  without  production  of 
pain.  Fifteen  minims  (0.9  Cc.)  is  said  to  be 
equivalent  to  one-sixth  of  a  grain  (0.010  Gm.)  of 
mercuric  chloride.  As  a  substitute  for  this  has 
been  proposed  gluten-peptone  sublimate.  This  has 
been  introduced  as  a  white  lustrous  hygroscopic 
powder,  or  more  commonly  in  1  per  cent,  solution. 
It  is  said  to  contain  25  per  cent,  of  corrosive  sub- 
limate, and  to  be  an  efficient,  non-irritating  prep- 
aration for  hypodermic  use. 

Mercuric  Phenylate. — Hydrargyri  Carbolas, 
Mercuric  Carbolate,  (C6HsO)2Hg,  occurs  as  color- 
less needles,  insoluble  in  water  and  cold  alcohol, 
but  taken  up  by  hot  alcohol,  by  ether,  or  a  mixture 
of  alcohol  and  ether,  and  by  glacial  acetic  acid. 
This  substance  has  been  used  as  an  antisyphilitic 
in  doses  of  from  a  third  to  a  half  grain  (0.021- 
0.032  Gm.). 

Mercuric  Pyroborate. — Hydrargyri  Pyroboras, 
HgBiOi,  is  an  amorphous,  brown,  insoluble  pow- 
der, which  has  been  commended  by  V.  Tokayer 
{Ph.  Post,  1892)  as  a  local  application  in  the 
treatment  of  specific  and  other  ulcerations. 

Mercuric   Salicylate.      Hydrargyri    Salicylas. 

Neutral    Mercuric    Salicylate This    is    a    white, 

amorphous,  tasteless  and  odorless  powder,  scarcely 
soluble  in  alcohol  and  water,  and  having  the 
formula  ( C6H4OHC02 )  2Hg.  It  was  first  intro- 
duced as  a  remedy  by  Silva  Araujo  of  Rio  Janeiro, 
who  affirmed  that  it  had  less  influence  upon  the 
alimentary  tract,  that  it  was  better  borne  than 
any  other  preparation  of  mercury,  and  that  it  was 
also  more  effective  in  syphilis. 

The  statements  of  Araujo  have,  in  a  measure, 
been  confirmed  by  various  physicians,  and  espe- 
cially has  it  been  asserted  that  the  salicylate  may 
be  given  by  intra-muscular  injection  without  pro- 
ducing local  effects,  and  with  a  rapid  mercurial- 
ization  of  the  system.  The  dose  internally  is  from 
one-fourth  to  one  grain  (0.016-0.065  Gm.),  two 
or  three  times  a  day.  Hypodermically,  one-sixth  of 
a  grain  (0.010  Gm. )  may  be  given  with  an  equal 
amount  of  potassium  carbonate,  in  distilled  water. 

Mercuric  Sozoiodolate.  Hydrargyrum  Sozo- 
jodolicum.  ( C6H2I2  ( OH )  S03 )  2Hg.— This  com- 
pound is  a  lemon-yellow  powder,  scarcely  solu- 
ble in  water,  but  more  so  in  solution  of  sodium 
chloride.  This  preparation,  which  is  said  to  con- 
tain 31  per  cent,  of  mercury  and  38  per  cent,  of 
iodine,  has  been  especially  recommended  by  Wit- 
thauer  (.¥.  M.  W.,  Aug.  1892)  in  the  treatment 
of  syphilitic  ulcerations,  enlarged  glands,  and 
skin  diseases,  in  the  form  of  a  1  per  cent,  oint- 
ment. The  i  per  cent,  solution  is  also  used  by 
Genzmer,  as  an  injection  into  diseased  joints,  etc. 

Mercuric  Subsulphate,  Yellow.  Hydrargyri 
Subsulphas  Flavus.  U.  S.  1890.  Yellow  Mer- 
curic Subsulphate.  Basic  Mercuric  Sulphate. 
Turpeth  Mineral.  Hg(HgO)2S04  =  722.61.  Hy- 
drargyri Sulphas  Flava,  V.  S.  1870.  Hydrargyri 
Subsulphas. 

"  Mercury,  one  hundred  grammes  [or  3  ounces 
av.,    230   grains] ;     Sulphuric   Acid,    thirty   cubic 
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centimeters  [or  1  fluidounce,  7  minims] ;  Nitric 
Acid,  twenty-five  cubic  centimeters  [or  405  min- 
ims] ;  Distilled  Water,  a  sufficient  quantity. 
Upon  the  Mercury,  contained  in  a  capacious  flask, 
pour  the  Sulphuric  Acid,  previously  mixed  with 
fifteen  cubic  centimeters  [or  243  minims]  of  Dis- 
tilled Water,  then  add,  very  gradually,  the  Nitric 
Acid,  previously  mixed  with  twenty-five  cubic 
centimeters  [or  405  minims]  of  Distilled  Water, 
and  digest  at  a  gentle  heat  until  reddish  fumes 
are  no  longer  given  off.  Transfer  the  mixture  to 
a  porcelain  capsule,  and  heat  it  on  a  sand-bath, 
under  a  hood  or  in  the  open  air,  with  frequent 
6tirring,  until  a  dry,  white  mass  remains.  Reduce 
this  to  a  fine  powder,  and  add  it  in  small  portions 
at  a  time,  with  constant  stirring,  to  two  thousand 
cubic  centimeters  [or  67  fluidounces,  5  fluidraehms] 
of  boiling  Distilled  Water.  When  all  has  been 
added,  continue  the  boiling  for  ten  minutes;  then 
allow  the  mixture  to  settle,  decant  the  supernatant 
liquid,  transfer  the  precipitate  to  a  strainer,  wash 
it  with  warm  Distilled  Water,  until  the  washings 
no  longer  have  an  acid  reaction,  and  dry  it  in  a 
moderately  warm  place.  Keep  the  product  in  well- 
stoppered  bottles,  protected  from  light."'  U.  8. 
1890. 

When  normal  mercuric  sulphate  is  thrown  into 
boiling  or  even  warm  water  it  is  instantly  decom- 
posed, and  an  insoluble  salt  is  precipitated,  which 
is  turpeth  mineral.  Its  composition  is  HgsSOe, 
or.  more  clearly  expressed,  HgS()4  -f-  2HgO;  that 
is,  ;i  compound  of  one  molecule  of  mercuric  Mil 
phatc  and  two  molecules  of  mercuric  oxide. 

Yellow  mercuric  sulphate  it  "  a  hea\y.  lemon- 
yellow  powder,  odorless  and  almost  tasteless;  per- 
manent In  the  air.  Soluble  in  about  2000  parts 
of  water  at  15°  C.  (50°  P.),  and  in  000  parts  of 
boiling  water;  insoluble  in  alcohol;  readily  Mill 
hie  in  nitric  or  hydrochloric  acid.  When  he.itcd, 
the  salt  toniS  red.  becoming  yellow  again  on 
cooling.  At  a  red  heat  it  is  volatilized,  evolving 
vapors  of  mercury  and  of  sulphur  dioxide,  and 
leaving  no  residue.  A  solution  of  the  salt  in  ni- 
tric or  hydrochloric  acid,  diluted  with  water,  gives 
with  potassium  iodide  test  -solul  ion  ■  red  precipi- 
tate, and  with  barium  chloride  test  solution  ■ 
white  one.  The  salt  should  l»e  completely  soluMc 
in  10  parts  of  hydrochloric  acid  (absence  of  mrr- 
citrous  salt  or  of  Imd)."  I  .  flf,  1890.  It  was  orig- 
inally called  turpeth  mineral,  from  its  resemblance 
in  color  to  the   root  of  Ipomera  Turprthum. 

Turpeth  mineral  is  capable  of  acting  as  a 
mercurial  and  producing  ptyalism.  It  is,  however, 
in  full  dose  violently  emetic,  and  in  modern 
medicine  has  been  chiefly  used  in  true  croup, 
especially  on  account  of  its  very  high  recommenda- 
tion by  Fordyec  Barker.  It  is  a  dangerous  rem- 
edy, especially  with  young  children,  several  cases 
having  been  reported  in  which,  failing  to  cause 
vomiting,  it  has  produced  death  preceded  by  symp- 
toms similar  to  those  of  corrosive  sublimate 
poisoning.  (See  If.  Xews,  xliii.  1883;  also,  Lon- 
don Med.  Ga-.,  1847.)  Emetic  dose  for  a  child 
two  years  old.  two  to  three  grains  (0.13-0.2 
Cm.)';  for  adult,  three  to  five  grains  (0.2-0.32 
Gm.),  repeated  in  fifteen  minutes  if  it  does  not 
operate.  Alterative  dose,  one-fourth  to  half  a 
grain   (0.016-0.032  Gm.). 

Mercuric  Succinimide.    Eydrargyri  Succinimi- 

dum.    (C4H402N)aHg This  drug  may  be  formed 

by  heating  together  succinic  acid,  carbonic  anhy- 
dride, and  ammonia,  which  combine  with  mercuric 
oxide  to  form  a  compound  which  occurs  as  a 
white  silky  powder  soluble  in  water.     This  solu- 


tion remains  quite  unchanged  when  kept.  Accord- 
ing to  Vollert,  the  solution  of  one  and  three- 
tenths  grammes  of  this  salt  in  one  hundred  of 
water  is  free  from  irritant  properties,  and  when 
used  hypodermically  produces  no  disagreeable 
local  or  even  secondary  symptoms.  (Th.  M., 
1888.) 

Mercuric  Sulphate.  Eydrargyri  Sulphas.  Hy- 
drargyrum Sulpnuricum.  Normal  Mercuric  Sul- 
phate. Sulfate  mercurique,  Fr.  Hercurisulfat,  G. 
HgSO*. — Made  by  heating  together  18  parts  of 
mercury,  10  parts  of  concentrated  sulphuric  acid, 
3  parts  of  water  and  4  parts  of  25  per  cent,  nitric 
acid,  in  a  flask,  on  a  sand  bath,  until  reddish 
vapors  cease  to  be  given  off,  then  drying  with 
the  aid  of  heat,  in  an  open  dish,  constantly  stir- 
ring. It  is  a  heavy  white  crystalline  powder, 
used  in  making  turpeth  mineral,  and  mercuric 
and  mercurous  chlorides.  It  has  no  use  in 
medicine. 

Mercuric  Sulphide.  U.  S.  1880.  Hydrargyri 
Sulphidum  Rubrum.  Red  Sulphide  of  Mercury. 
Cinnabar.  HgS  =  230.33.  Hydrargyri  Sulphure- 
lum  Rubrum,  U.  S.  1870.  C'innabaris.  Hydrargy- 
rum Sulfuratum  Rubrum,  P.  G.  Sulfuretum 
Hydrargyricum.  Sulfurc  rouge  dc  Mcrcurc,  Fr. 
Rothes  Schwefelquccksilbcr,  Zinnobcr,  G. — This 
preparation,  which  was  formerly  official  both  in 
the  United  States  and  British  Pharmacopoeia*, 
has  been  finally  dropped  from  each.  It  can  be 
made  by  mixing  together  forty  parts  of  mercury 
and  eight  parts  of  sulphur,  and  subliming  the 
mass  after  it  has  become  cold.  In  order  to  render 
the  combination  more  prompt,  the  sulphur  is  first 
melted,  and  the  addition  of  the  mercury  should 
be  made  gradually,  while  the  mixture  is  con- 
stantly stirred.  Barker  recommends  the  addition 
of  the  metal  by  straining  it  upon  the  melted 
sulphur  through  a  linen  cloth,  whereby  it  falls 
in  a  minutely  divided  state.  When  the  tempera- 
ture has  arrived  at  a  certain  point,  the  combi- 
nation takes  place  suddenly  with  a  slight  ex- 
plosion, attended  by  the  binning  of  the  sulphur, 
which  must  be  extinguished  by  covering  the  \ 
A  black  mass  will  thus  be  formed,  containing 
generally  an  excess  of  sulphur,  which,  before  th* 
sublimation  is  performed,  should  be  separated 
•  ntly  heating  the  powdered  mass  on  a  sand 
bath.  The  sublimation  is  best  performed,  on  a 
small  scale,  in  a  closely  stoppered  glass  flask,  which 
should  be  placed  in  a  crucible  containing  sand, 
and  thus  arranged,  exposed  to  a  red  beat.  The 
equivalent  quantities  for  forming  this  sulphide 
are  31.83  of  sulphur  and  1!»8..'>  of  mercury. 

Cinnabar  is  seldom  prepared  on  ;i  small  scale, 
being  made  in  large  quantities  for  the  purposes  of 
the  ;iii-.  Until  within  a  few  years  it  was  nearly 
all  manufactured  in  Europe,  but  it  is  now  made  to 
an  enormous  extent  in  this  country.  In  Holland, 
where  it  is  largely  manufactured,  the  sulphur  is 
melted  in  a  cast  iron  vessel,  and  the  mercury  is 
added  in  a  divided  state,  by  causing  it  to  pass 
through  chamois  leather.  As  soon  as  t  he  com- 
bination has  taken  place,  the  iron  vessel  is  sur- 
mounted by  another,  into  which  the  cinnabar  is 
sublimed.  The  larger  the  quantity  of  the  mate- 
rials employed  in  one  operation  the  finer  will  be 
the  tint  of  the  product.  It  is  also  important  in 
the  manufacture  to  use  pure  materials,  and  to 
drive  off  any  uncombined  sulphur  which  may  exist 
in  the  mass  before  submitting  it  to  sublimation. 
In  the  United  States,  Martin's  method,  consisting 
of  the  agitation  together  of  quicksilver,  sulphur, 
and  an  alkaline  sulphide,  appears  to  have  the  pref- 
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erence.  Another  process  for  its  manufacture  in 
the  wet  way  very  largely  employed  is  Brunner's. 
(Wagner's  Chem.  Tech.,  13th  ed.,  1889,  552.) 

Properties. — "  Brilliant,  dark  red,  crystal- 
line masses,  or  a  fine,  bright  scarlet  powder,  per- 
manent in  the  air,  odorless  and  tasteless,  insoluble 
in  water,  alcohol,  nitric  or  hydrochloric  acid,  or  in 
dilute  solutions  of  alkalies.  It  is  dissolved  by 
nitrohydrochloric  acid  with  separation  of  sulphur. 
When  heated,  the  salt  becomes  brown  and  then 
black,  but,  on  cooling,  it  reassumes  its  red  color. 
At  a  higher  temperature  it  takes  fire,  burns  with  a 
bluish  flame,  emitting  the  odor  of  burning  sulphur, 
and  is  finally  volatilized  without  residue.  On  dis- 
solving the  salt  in  nitrohydrochloric  acid  and 
adding  an  excess  of  stannous  chloride,  metallic 
mercury  is  precipitated.  If  the  salt  be  treated 
with  warm  solution  of  potassa,  the  filtrate,  after 
being  acidulated  with  hydrochloric  acid,  should 
not  yield  a  yellow  or  orange-colored  precipitate 
(arsenic,  antimony)  nor  should  it  produce  a  col- 
ored precipitate  with  acetate  of  lead  (chromates, 
iodides,  or  other  sulphides).  If  the  salt  be  di- 
gested with  diluted  nitric  acid  for  five  minutes, 
the  filtrate,  after  being  much  diluted,  should  not 
be  darkened  by  hydrosulphuric  acid  (abs.  of  red 
oxide  of  mercury  or  of  lead)."  U.  S.  1880.  In 
close  vessels  at  a  red  heat  it  sublimes  without 
decomposition,  and  condenses  in  a  mass,  composed 
of  a  multitude  of  small  needles.  When  duly 
levigated,  it  furnishes  a  brilliant  red  powder, 
which  is  the  paint  called  vermilion.  The  same 
compound  occurs  native,  being  the  sole  ore — cin- 
nabar— from  which  mercury  is  extracted.  The 
preparation,  if  purchased  in  powder,  should  be 
carefully  examined,  as,  in  that  state,  it  is  some- 
times adulterated  with  red  lead,  dragon's  blood,  or 
chalk.  If  red  lead  be  present,  acetic  acid  digested 
with  it  will  yield  a  yellow  precipitate  (lead 
iodide)  with  potassium  iodide.  Dragon's  blood 
may  be  detected  by  alcohol,  which  will  take  up  the 
coloring  matter  of  that  substance,  if  present,  and, 
if  chalk  be  mixed  with  it,  effervescence  will  be 
caused  on  the  addition  of  an  acid. 

Cinnabar  is  at  present  only  employed  in  medi- 
cine by  fumigation,  as  a  rapid  sialagogue,  in  syph- 
ilitic affections,  when  it  is  desired  to  obtain  an 
immediate  mercurial  impression.  Half  a  drachm 
may  be  thrown  on  a  red-hot  iron,  in  a  close  apart- 
ment, and  fumes  inhaled  as  they  arise.  These 
consist  of  sulphurous  acid  gas  and  mercurial  vapor, 
the  former  of  which  must  prove  highly  irritating 
to  the  patient's  lungs.  A  better  substance  for 
mercurial  fumigation  is  black  mercurous  oxide. 

Mercuric  Thymolacetate.  Eydrargyri  Thy- 
molacetas.  Thymolquecksilberacetat,G.  (C10H13O) 
Hg — HgC2H302. — Made  by  adding  a  warm  alka- 
line thymol  solution  to  a  warm  solution  of  mer- 
curic acetate  as  long  as  the  precipitate  which 
forms  redissolves  on  shaking.  The  crystals  are 
afterwards  purified  by  recrystallizing  from  dilute 
sodium  hydroxide  solution.  In  colorless  crystals, 
not  readily  soluble  in  water  or  alcohol,  very  sol- 
uble in  alkaline  solution,  from  which  it  is  pre- 
cipitated by  acids.  It  contains  about  55  per  cent, 
of  mercury.  Used  by  injection,  in  syphilis,  sus- 
pended in  liquid  petrolatum,  one-fifth  grain 
(0.012  Gm.)   being  given  once  a  week. 

Mercuric  Thymolate.  Eydrargyri  Thymolas. 
Ci0Hi20Hg0H. — Made  by  precipitating  a  solution 
of  mercuric  nitrate  with  sodium  thymolate.  An 
unstable,  violet-green  powder. 

Mercuric  Thymolnitrate.  Eydrargyri  Thy- 
molnitras.— -This   salt,    (Ci0Hi30)Hg.HgN03,   and 


mercuric  thymosulphate  [  (CioHi30)Hg.Hg]2S04, 
have  been  used  with  asserted  benefit  in  syphilis, 
in  hypodermic  doses  of  from  one-twelfth  to  one- 
sixth  of  a  grain  (0.005-0.010  Gm.).  (See  Merck's 
Jahresbericht,  1891,  1892;  also  W.  K.  W.,  March, 
1892.)  Besides  these  preparations  mercuric  naph- 
tholate,  a  lemon-yellow  powder,  containing  30.8  per 
cent,  of  mercury,  and  the  mercuric  formamidate, 
a  solution  obtained  by  the  action  of  formamide 
upon  mercuric  oxide,  and  the  mercury  tribrom- 
phenol  acetate,  containing  about  30  per  cent,  of 
quicksilver,  have  been  put  upon  the  market;  also 
under  the  name  of  Eydrargyrol,  mercury  para- 
phenylthionate  ( CeH4.OH.SO3 )  aHg,  has  been  sug- 
gested as  an  antiseptic,  but  in  proportion  to  its 
cost  is  probably  of  no  practical  value. 

Mercurous  Acetate.  Eydrargyri  Acetas.  Mer- 
curoacetat,  G.  CH3C00Hg. — White,  scaly  crystals, 
soluble  in  about  330  parts  of  water,  insoluble  in 
alcohol  and  ether.  It  should  be  kept  dry  and 
away  from  light  as  it  is  decomposed,  by  boiling 
water  and  exposure,  into  mercury  and  mercuric 
acetate.  Used  internally  in  doses  of  from  one- 
fifth  to  one  grain  (0.012  to  0.065  Gm.)  for 
syphilis. 

Mercurous  Bromide. — Eydrargyri  Bromidum, 
HgBr,  is  formed  by  adding  potassium  bromide 
to  mercurous  nitrate.  It  falls  as  a  white  curdy 
precipitate.  Mercuric  bromide  (HgBr2)  may  be 
obtained  by  digesting  mercurous  bromide  in  water 
containing  bromine.  A.  E.  Ebert  prepared  it  by 
reaction  between  potassium  bromide  and  official 
solution  of  mercuric  nitrate.  For  the  particulars 
of  the  process,  see  a  paper  by  Ebert  in  the  A. 
J.  P.,  March,  1867,  107.  It  is  in  the  form  of 
colorless  crystals,  soluble  in  water  and  alcohol. 
Exposed  to  heat  it  melts  and  sublimes.  These 
bromides  are  analogous  in  composition  and  medic- 
inal properties  to  the  corresponding  mercury 
iodides.  Mercurous  bromide  is  given  in  the  dose 
of  a  grain  (0.065  Gm.)  daily,  gradually  increased. 
Mercuric  bromide  resembles  corrosive  sublimate, 
is  an  irritant  poison,  and  may  be  administered 
in  doses  of  the  fifteenth  of  a  grain  (0.004  Gm. ), 
gradually  increased  to  one-fourth  (0.016  Gm.), 
either  in  the  form  of  pill  or  in  ethereal  solution 
made  by  dissolving  a  grain  in  a  fluidrachm  of 
ether. 

Mercurous  Sulphide.  Eydrargyri  Sulphidum 
Nigrum.  Black  Sulphide  of  Mercury.  Ethiops 
Mineral. — This  now  disused  remedy  was  prepared 
as  follows:  "Take  of  Mercury,  Sulphur,  each,  a 
pound.  Rub  them  together  till  all  the  globules 
disappear."  TJ.  S.  1850.  For  properties,  see 
U.  8.  D.,  14th  ed.,  1259. 

Mercurous   Sulphocyanate.     Eydrargyri  Sul- 

phocyanas.     Hg(CNS) This  substance,  formerly 

called  sulphocyanide  of  mercury,  is  produced  by 
mixing  diluted  solutions  of  mercurous  nitrate  and 
potassium  sulphocyanate.  The  white  precipitate 
which  falls,  after  drying,  swells  up  suddenly  when 
heated,  giving  off  nitrogen,  carbon  disulphide,  and 
poisonous  vapor  of  mercury,  leaving  a  gray 
residue,  mellone.  The  salt  is  used  in  the  prep- 
aration of  the  toy,  Pharaoh's  serpents. 

Mercurous  Tannate.  Eydrargyri  Tannas. 
Mercurous  tannate,  which  was  first  brought 
forward  by  Lustgarten  {N.  Y.  M.  J.,  March, 
1892),  has  received  some  favor  at  the  hands 
of  syphilographers,  and  is  official  in  the  Aus- 
trian Pharmacopoeia  under  the  name  of  Ey- 
drargyrum  tannicum  oxydulatum.  It  is  de- 
clared that  it  has  the  especial  advantage  of  being 
unabsorbed    in   the    stomach,    but   decomposed   by 
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the  alkaline  juices  of  the  duodenum,  in  such  a 
way  as  to  yield  very  minute  globules  of  metallic 
mercury  for  ready  absorption.  It  may  be  pre- 
pared either  by  precipitating  concentrated  solution 
of  tannic  acid  and  mercurous  nitrate  or  by  rub- 
bing together  tannic  acid  and  mercurous  nitrate. 
According  to  Lustgarten,  the  first  process  yields 
the  better  preparation.  It  is  asserted  that  it 
does  not  irritate  the  alimentary  canal.  In 
syphilis,  three  grains  (0.2  Gm.)  may  be  given  to 
the  adult  daily,  increasing  to  five  grains  (0.32 
Gm.)  or  more  until  one  hundred  or  one  hundred 
and  fifty  grains  (6.5-9.8  Gm.)  have  been  taken. 

Mesembryanthemum.  Mesembryanthemum 
crystallinum,  L.  Iceplant.  Diamond  Fig.  Gla- 
ciate, Cristalline,  Fr.  Eiskraut,  G. — A  biennial 
plant  of  the  fam.  Ficoidaceae,  a  native  of  the 
south  of  Europe.  The  stem  and  under  surface  of 
the  leaves  are  covered  with  crystalline  drops, 
which  give  the  plant  the  appearance  of  being 
coated  with  ice.  H.  Mangon  obtained  as  much 
as  43  per  cent,  of  6alts  of  potassium  and  sodium 
from  the  dried  leaves.  (A.  J.  P.,  1883,  370.) 
The  herb  is  without  odor,  and  has  a  saline  some- 
what nauseous  taste.  It  is  considered  demulcent, 
diuretic,  and  has  been  useful  in  inflammations 
of  the  pulmonic  and  genito-urinary  mucous 
membrane. 

Mesenna.  Musenna.  Biscnna.  Mu$4nw,  Mou- 
ce"na,  Fr.  Muscnnxirinde.  Q. — Under  these  different 
names  has  been  brought  into  aotiee,  as  ;i  powerful 
tanifuge,  the  bark  of  an  AbyMilliU  tree,  Albizzia 
anthelmintioa  (Baill.),  Oourd.  (Acacia  anihrtmin- 
tioa,  Baill.,  Besenna  ani)i< -Imintira,  Rich.)  (Fam. 
Leguminosn).  The  bark  is  in  llal  pieces  from 
ti\e  to  ten  inches  long,  smooth,  slightly  fis- 
sured, of  a  rusty  pray  ooIot  exteriorly,  and 
pale  yellow  and  fibrous  within.  It  con^i'-t'-  <f 
four  layers,  one  of  which  contains  very  large,  eells. 
With   thick  OOStS,  and    i      ■opposed  to  be  the  active 

put.  H  Caventou  and  Legendre  found  in  the 
bark  no  alkaloid,  but  a  peculiar,  acid,  acrid.  r< '-Di- 
ons substance.  The  musmuin  of  Theil  is  probably 
lame,  although  not  as  yd  in  a  pore  state. 
The  Abyssinians  employ  the  powdered  bark,  in  the 
dose  of  about  two  ounce-,  suspended  in  water  or 
other  liquid,  or  mixed  with  flour  in  the  form  of 
bread,  or  made  into  ■  confection  with  honey, 
butter,  etc.  It  is  taken  in  the  morning,  three  or 
four  hours  before  breakfast,  and  no  other  preeau- 
1  imis  are  used.  It  produces  no  pain  nor  any  disturb- 
ance of  the  functions,  not  even  purging  actively. 
Fragments  of  the  worm  are  voided  the  same  even- 
ing, and  the  greater  portion  of  it  the  next  day. 
Mesotan.     Saliculic-acid   Methi/lorj/imthyU  iter. 

c«H«{cobcH#.o<  bv  This  PrcTaralion  is  a  yel* 

low  clear  fluid  with  a  peculiar  odor,  miscible  in 
all  proportions  with  ordinary  oils.  It  has  been 
brought  forward  as  a  local  application  in  all 
forms  of  rheumatism.  In  from  half  an  hour  to  an 
hour  after  its  local  application  the  presence  of 
salicylic  acid  can  be  demonstrated  in  the  urine. 
When  applied  pure  to  the  skin  and  confined  by 
waxed  paper  or  other  appropriate  dressing  it  pro- 
duces redness  and  sometimes  pronounced  burning 
pains,  so  that  it  should  be  diluted  with  olive  or 
castor  oil.  Even  when  diluted  mesotan  may  pro- 
duce eczematous,  urticarial,  or  other  eruption  upon 
the  skin,  requiring  its  removal  or  further  dilu- 
tion. From  one  and  a  half  to  two  and  a  half 
nuidrachms  (5.5-9.3  Cc.)  of  an  oily  solution,  con- 
taining 20  to  50  per  cent,  of  mesotan,  may  be 
applied  daily  to  the  affected  part. 


Methacetin.  Para-acetanisidine.  Para-oxy- 
methylacetanilide.  C6H4  ( OCH3 )  .NHC2HaO.— This 
differs  from  acetanilide  in  having  an  atom  of  the 
nucleus  replaced  by  the  oxymethyl  group  (OCH3) 
or  from  acetphenetidin  by  having  oxymethyl  in- 
stead of  oxyethyl  as  a  replacing  group.  It  forms 
lustrous  crystals  free  from  color,  odorless,  melting 
at  127°  C.  (260.6°  F.),  and  distilling  at  higher 
temperatures  unchanged.  It  is  scarcely  soluble 
in  cold  water,  readily  soluble  in  hot  water,  solu- 
ble in  alcohol,  acetone,  chloroform,  glycerin,  and 
fatty  oils.  According  to  F.  Mahnert,  when 
given  in  toxic  dose  to  rabbits,  it  causes  convul- 
sions and  death  through  its  action  on  the  central 
nervous  system,  and  is  germicidal  in  1  per  cent, 
solution.  Methacetin  appears  to  be  a  powerful 
antipyretic,  producing  in  fever  a  very  marked  fall 
of  temperature,  with  a  slow  after-rise;  this  effect 
being  accompanied  by  a  violent  sweating,  which, 
especially  in  phthisis  and  allied  diseases,  greatly 
interferes  with  the  practical  use  of  the  drug.  It 
has  also  been  much  used  in  acute  rheumatism, 
but  is  not  as  effective  as  the  salicylates.  As  an 
analgesic,  in  ataxic  and  neuralgic  pains,  it  appears 
to  be  distinctly  inferior  to  phenacetin  and  anti- 
pyrine.  No  eruption  from  it  has  been  noticed. 
During  its  administration  the  urine  responds  to 
Trommel's  test,  but  does  not  contain  sugar,  nor 
is  there  hemoglobinuria.  Dose  for  adults,  eight 
grains    1  O.o  Gin.). 

Methethyl. — I'nder  this  name  there  has  been 
oil.  red  for  use  as  a  local  anaesthetic  a  colorless 
neutral  liquid,  having  a  boiling  point  of  10.6° 
C.  (51°  F.)  and  a  specific  gravity  of  0.9173  at 
3.9°  C.  (39°  P.).  It  is  said  to  bs  ethyl  chloride 
with  a  little  methyl  chloride  and  chloroform. 
[Ph.  Zta.,  xliii.) 

Methonal.  (CHs)iC(.SOaCHt)».  DimethyUvl- 
phonedimethylmethane. —  In  the  form  of  cob 

.Is,  made  bv  a  process  similar  to  that  for 
preparing  eulphonal,  excepting  that  methylmer* 
captan  is  used  in  place  of  sthylmeroaptan.  i<  is 
used  as  a  hypnotic  in  dome  of  from  twenty  to 
forty  grains    1  1.3-2.6  Gm.). 

Methyl  Alcohol.  MethpUo  Alcohol.  Bpiri- 
tus  Pyrowylicua  Roctifioatue,  Br.   1864.     Pyrolia- 

mow     Spirit.       Pyro.ri/1  ic     Sjiiril.       Wood     Spirit. 

\\'no<l   Alcohol.      Wood    Naphtha.     Aloool   m4thy* 

Injur.     Alcool    formiqur.     Aloool    dc     Hois,     Esprit 

d<  Bote,  Biprit  pproligneum,  Fr.     Eoltgeiat,  Methyl- 

alcohol,  <;.  »  II3.OH. — Methyl  alcohol  was  discov- 
ered in  1812  by  Taylor.  When  wood  is  subjected 
to  destructive  distillation,  there  is  formed,  besides 
acetic  acid.  tar.  and  other  products  (sec  CreotO- 
linn.  p.  402).  about  1  per  cent,  of  an  Inflammable 
volatile  liquid,  which,  when  separated  and  puri- 
fied, constitutes  methyl  alcohol.  The  crude  liquor, 
derived  from  the  wood,  separates  on  standing  into 
two  liquids;  the  heavier  containing  the  tarry 
matters,  and  the  lighter  consisting  of  water,  ace- 
tic acid,  methyl  alcohol,  etc.  The  lighter  liquid 
is  saturated  with  lime,  and  subjected  to  distilla- 
tion, whereby  the  impure  methyl  alcohol  first 
comes  over,  mixed  however,  with  various  com- 
pounds, among  which  are  aldehyde  and  pyro- 
acetic  spirit  (acetone).  This,  after  having  been 
redistilled  and  deprived  of  water  by  repeated 
rectifications  from  lime,  forms  the  methyl  alcohol 
of  commerce.  The  commercial  spirit  may  be 
purified  by  adding  to  it  as  much  calcium  chloride 
as  it  can  dissolve,  and  allowing  the  mixture  to 
stand  for  a  few  days.  The  methyl  alcohol  unites 
with  the  calcium  chloride,  and  the  compound 
formed  is  subjected  to  distillation  to  separate  cer- 
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tain  contaminating  substances,  which  distil  over. 
Finally,  the  methyl  alcohol  is  separated  from 
the  calcium  chloride  by  the  addition  of  water 
and  a  new  distillation,  and  from  water  by  recti- 
fication from  dry  lime.  Methyl  alcohol,  like  the 
other  monatomic  alcohols,  can  also  be  formed 
synthetically  in  a  variety  of  ways, — from  marsh 
gas,  from  formic  acid,  and  from  formaldehyde. 
Pure  anhydrous  methyl  alcohol  is  a  mobile,  color- 
less liquid,  possessing  a  hot,  pungent  taste,  and 
a  peculiar  odor,  recalling  that  of  acetic  ether. 
It  mixes  in  all  proportions  with  water,  alcohol, 
and  ether,  without  having  its  transparency  dis- 
turbed. It  burns  like  alcohol,  but  with  a  less 
luminous  flame.  Its  sp.  gr.  as  a  liquid  is  0.8021 
at  15.5°  C.  (59.9°  F.).  Its  vapor  is  irritating 
to  the  eyes.  It  boils  at  66°  C.  (150.8°  F.) 
(according  to  other  authorities  at  55°  C,  when 
absolutely  anhydrous),  and  during  ebullition  its 
vapor  causes  concussions,  which  render  its  dis- 
tillation difficult,  but  may  be  prevented  by  placing 
in  the  bottom  of  the  vessel  a  layer  of  mercury. 
As  a  solvent  it  resembles  alcohol,  all  bodies  solu- 
ble in  that  menstruum  being  likewise  soluble  in 
it.  Methyl  alcohol  is  the  first  of  a  series  of 
organic  hydroxides  known  as  alcohols.  It  may  be 
considered  as  a  molecule  of  water  in  which  one 
hydrogen  atom  is  replaced  by  the  monad  group 
CH3  (methyl),  derived  from  marsh  gas  (methane) 
by  the  withdrawal  of  one  hydrogen  atom.  These 
organic  hydroxides  are  basic,  and  form  with  both 
organic  and  inorganic  acids  salts  called  esters. 

The  official  pyroxylic  spirit  was  directed  in  the 
Br.  Pharmacopoeia  to  have  a  sp.  gr.  from  0.841  to 
0.846.  From  the  density  thus  recognized,  it  might 
be  implied  that  not  the  pure  but  the  commercial 
pyroxylic  spirit  was  contemplated,  which  has  a 
straw-yellow  color  and  a  powerful  odor  of  wood 
smoke.  But  the  Pharmacopoeia  also  directed  that 
the  spirit  should  be  without  action  on  litmus 
paper,  free  from  smoky  taste,  and  not  rendered 
turbid  by  water.  It  therefore  intended  a  purified 
spirit,  and  the  greater  density  must  be  ascribed 
to  the  presence  of  the  10  per  cent,  of  water  al- 
lowed. According  to  Morson  of  London,  the 
impure  commercial  spirit,  which  is  unfit  for  medic- 
inal use,  may  be  purified  "  by  largely  diluting  it 
with  water,  when  an  oily  substance  separates, 
after  the  removal  of  which  the  spirit  may  be  re- 
covered by  distillation."  By  passing  the  mixed 
liquids  through  animal  charcoal  the  purification 
is  rendered  more  complete.  Pyroxylic  spirit  has 
been  confounded  with  pyroacetic  spirit.  They 
may  be  distinguished,  according  to  Scanlan,  by 
calcium  chloride,  which  is  without  action  on  the 
latter,  but  dissolves  in  the  former.  In  applying 
the  test,  a  drop  or  two  of  a  saturated  solution 
of  calcium  chloride  is  added  to  the  doubtful  liquid 
in  a  test  tube.  This  solution  is  immiscible  with 
pyroacetic  spirit,  separating  after  agitation,  but 
dissolves  instantly  in  pyroxylic  spirit.  The  liquid 
examined  must  be  so  pure  as  not  to  separate  into 
two  layers,  nor  to  become  milky  with  water. 

It  is  sometimes  desirable  to  be  able  to  distin- 
guish the  presence  of  methyl  alcohol  in  ordinary 
alcohol,  and  in  ether  or  nitrous  ether  which  may 
have  been  prepared  from  the  methylated  instead 
of  the  pure  spirit.  For  this  purpose  the  official 
test  is  the  best  which  has  been  proposed  (see 
Test  for  methyl  alcohol  under  Alcohol,  page  105). 

Columbian  spirit  is  simply  a  brand  of  wood 
alcohol  of  a  higher  quality,  free  from  empyreu- 
matic  odor  and  with  only  a  slight  trace  of  acetone 
as  impurity. 
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Methylated  spirit,  much  used  in  England,  con- 
tains nine  parts  of  ethyl  alcohol  to  one  part  of 
methyl  alcohol. 

Crude  methyl  alcohol  is  very  largely  used  in 
the  arts  as  a  solvent,  especially  in  the  formation 
of  varnish  and  other  resinous  solutions.  It  is  also 
considerably  employed  as  a  source  of  heat,  but  the 
ordinary  varieties  of  the  spirit  during  burning 
give  off  a  very  offensive  odor. 

Methyl  alcohol  is  capable  of  producing  an  in- 
toxication similar  to  that  caused  by  ethyl  alcohol, 
but  distinct  in  the  slowness  of  the  onset  and  the 
extraordinary  duration  of  the  symptoms,  which 
may  last  from  three  to  four  days  after  the  com- 
paratively moderate  dose  of  the  drug.  After  dis- 
tinctly toxic  doses  the  fall  of  the  bodily  tempera- 
ture is  very  marked,  and  convulsive  movements 
of  rhythmic  or  choreic  character,  followed  for  a 
day  or  two  by  loss  of  sensation  and  of  reflex 
movements  are  common  phenomena.  Hemorrhage, 
also,  frequently  occurs  from  the  abdominal  tract. 
The  eyes  are  specially  affected,  nystagmus  of  a 
pronounced  type  often  being  present;  also,  dilata- 
tion of  the  pupil.  Chronic  methyl  alcohol  poi- 
soning is  far  more  dangerous  than  is  ordinary 
alcoholism,  and  amblyopia  due  to  degenerative 
changes  in  the  ganglion  cells  of  the  retina  is  a 
very  common  phenomenon.  Both  in  human  poison- 
ing and  in  that  produced  upon  the  lower  animals 
experimentally,  excessive  fatty  degeneration  of  the 
liver  and  other  organs  is  usually  found  after 
death. 

Methyl  alcohol  amblyopia  may  appear  after  a 
single  debauch.  It  is  accompanied  with  contrac- 
tion of  the  field  of  vision,  absolute,  usually  cen- 
tral, scotoma,  and  rapid  failure  of  vision,  and 
though  temporary  improvement  may  occur,  in 
90  per  cent,  of  the  cases  it  ends  in  permanent  loss 
of  useful  vision.  It  is  worthy  of  note  that  in 
many  cases  methyl  alcohol  amblyopia  has  re- 
sulted from  the  excessive  use  of  essence  of  ginger, 
or  peppermint,  or  other  aromatics,  in  the  prep- 
aration of  which  the  alcohol  has  been  used  as  a 
menstruum.  The  permanency  and  severity  of  the 
symptoms  caused  by  methyl  alcohol  depend  in 
part  upon  the  fact  demonstrated  by  Reid  Hunt 
that  it  is  oxidized  in  the  system  with  the  forma- 
tion of  formic  acid,  a  highly  poisonous  substance. 

Methyl  alcohol  has  been  used  to  some  extent 
in  practical  medicine,  but  appears  to  have  no 
other  remedial  properties  than  those  of  ethyl  alco- 
hol, and  to  be  a  much  more  dangerous  remedy. 
It  has  very  properly  fallen  into  complete  desue- 
tude in  medicine,  and  under  no  circumstance 
should  it  be  employed  by  pharmacists  as  a  men- 
struum. The  treatment  of  methyl  alcohol  poi- 
soning is  very  unsatisfactory.  The  best  that  can 
be  done  is  to  aid  in  the  elimination  of  the  alcohol, 
and  of  the  products  of  its  destruction  within 
the  body,  by  free  sweating  and  by  the  administra- 
tion of  large  quantities  of  alkalized  (sodium 
bicarbonate )    water. 

Methyl  Chloride. — Monochlormethane,  CH3C1, 
is  obtained  by  the  action  of  hydrochloric  acid  gas 
upon  methyl  alcohol,  best  in  the  presence  of  a 
little  zinc  chloride. 

It  is  a  colorless  gas,  condensing  to  a  liquid  at 
—23°  C.  (—11.4°  F.),  and  is  very  soluble  in  alco- 
hol, which  dissolves  thirty-five  volumes  of  it,  while 
water  dissolves  four  volumes.  On  account  of  its 
extreme  volatility,  methyl  chloride,  when  applied 
in  the  form  of  a  spray,  produces  extreme  cold 
and  freezing  of  the  part.  It  has  been  used  in  this 
way  as  a  local  anaesthetic.     According  to  Richet 
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and  Mareille  [8.  M.,  1902),  methyl  chloride  acts 
upon  the  animal  as  an  efficient  anaesthetic,  which 
has  practically  no  influence  upon  the  circulation. 
Its  usefulness  seems  to  be  limited  by  its  failure 
to  produce  complete  muscular  relaxation.  We 
know  of  no  clinical  reports  upon  its  activity. 

Methyl  Fluoride.  CH3F. — Henri  Moissan 
(B.  A.  if.,  1890)  affirms  that  this  fluoride  pos- 
sesses anaesthetic  properties. 

Methyl  Iodide.  CH3I.  Iodure  de  Methyl,  Fr. 
Jodmethyl,  G. — This  is  a  heavy  sweet-smelling 
liquid,  boiling  at  43°  C.  (109.4°  F.),  and  has  a 
sp.  gr.  of  2.23  at  15°  C.  (59°  F.).  In  the  cold  it 
unites  with  water  to  form  a  crystalline  hydrate, 
CH3I  +  H2O.  It  turns  brown  gradually  on  ex- 
posure to  light.  It  is  made  by  the  action  of 
dry  hydrochloric  acid  gas  upon  a  mixture  of 
potassium   iodide  and  anhydrous  methyl  alcohol. 

R.  Kirk  (L.  L.,  Oct.  1885)  commends  methyl 
iodide  as  a  vesicant,  applied  on  lint  under  a 
watch  glass,  a  drop  or  two  of  6oda  solution  being 
added  to  neutralize  the  free  iodine  that  may  be 
present.  It  produces  at  once  a  tingling,  burning, 
biting  sensation,  like  pricking  with  a  number  of 
needle  points.  The  maximum  pain  is  reached  in  a 
few  minutes,  when  the  substance  is  to  be  removed. 
The  blister  produced  is  said  to  be  as  full  of  serum 
as  that  caused  by  cantharidc. 

Methyl  Ether.  (CI13)20.  Mcthylic  Ether. 
Methyl  Oxide.  Hydrate  of  Methylene.  Ether 
m6thylique,  Oxyde  de  Melhyl,  l'r.  MetkyUUher, 
Holzdther,  Form&tker,  ('•. — This  substance  wudii- 
covered  by  Dumas  and  Peligot,  but  was  first  em- 
ployed as  an  ■mMlthftif  by  B.  W.  Richardson  in 
1867.  He  prepares  it  by  mixing  one  part  pure 
methyl  alcohol  with  two  of  strong  sulphuric  acid, 
heating,  collecting  and  trashing  repeatedly  with 
potassium  hydroxide  solution  the  methyl  ether 
which  pssafll  over.  It  i*-  a  gas  <ven  at  low  tem- 
perature. Richardson  saturates  absolute  ethyl 
ether,  at  0°  C.  (.'52°  ¥.),  with  it.  and  at  ones 
Closely  bottles  the  compound  under  the  name  of 
Diethyls  thylic   ether.      For    a    detailed    description 

of   the   preparation   of  methyl   ether  and   of   its 

properties,  see  ./.  /'.  ('..  4e  ser.,  xi.X.  A'.iX.  .Accord- 
ing to  Richardson,  methyl  ether  is  a  very  rapid 

and  safe  anesthetic,  producing  great  muscular 
relaxation     with     extreme     quickness.      1   1.     ./.     /'., 

Sept.  1870;  Dublin  Q.  ./.,  Aug.  1870;  L.  I...  march, 
1870.) 

Methylal.  Methylene  Dimethyl  Ether.  CII2 
(OCH3)a. — This  is  made  by  distilling  methyl  alco- 
hol with  sulphuric  acid  in  the  presence  of  man- 
ganese dioxide,  or  by  abstracting  one  molecule  of 

water  from  a  mixture  of  one  molecule  of  formalde- 
hyde and  two  of  methyl  alcohol.  It  is  a  limpid 
colorless  liquid,  of  sp. 'gr.  0.855  at  17°  C.  (62.6° 
F.),  and  boils  at  42°  C.  (107.6°  F.).  It  is  soluble 
in  water,  alcohol,  ether,  and  fatty  and  ethereal 
oils.  It  was  originally  proposed  as  an  anaesthetic 
and  hypnotic  by  B.  W.  Richardson  in  1868. 
Richardson.  Motrokhin.  and  Personali  are  in 
general  accord  as  to  its  physiological  action.  It 
produces  in  man  a  sleep  closely  resembling  the  nor- 
mal sleep ;  or,  if  the  dose  has  been  large  enough, 
a  profound  coma  in  which  reflex  actions  are  sus- 
pended. Recovery  is  rapid  on  account  of  its  rapid 
elimination.  The  arterial  pressure  is  reduced,  as 
is  also,  according  to  Motrokhin,  the  irritability 
of  the  cerebral  cortex.  Both  Personali  and  Mot- 
rokhin found  that  it  arrests  the  tetanic  spasms 
produced  by  small  doses  of  strychnine,  although  in 
Motrokhin's  experiments,  when  large  doses  of 
strychnine  were  given,  methylal  seemed  to  acceler- 


ate rather  than  put  off  death.  It  is  employed 
as  an  hypnotic,  and  is  said  to  be  free  from  danger 
and  unpleasant  effects;  but  in  most  cases  patients 
become  so  rapidly  accustomed  to  it  that  its  in- 
fluence soon  disappears,  unless  enormous  doses 
are  used.  The  dose  of  methylal  is  from  one  to  two 
fluidrachms  (3.75-7.5  Cc),  given  in  emulsion. 
fCHs 

Methylethylcarbinol.    \  CH.OH. 
(CaHe 

There  are  two  compounds  known  respectively 
as  methylethylcarbinol  and  trimethylcarbinol. 
The  former  is  a  strong-smelling  liquid,  boiling  at 
from  98°  to  100°  C.  (208.4°-212°  F.)  ;  the  latter 
crystallizes  in  plates  melting  at  28°  C.  (82.4° 
F.)  and  boils  at  from  83°  to  84°  C.  (181.4°- 
183.2°  F.).  These  alcohols  are  said  to  be  vaso- 
motor depressants  and  antipyretics,  the  dimethyl- 
ethyl  compound  being  the  more  powerful  of  the 
two.     (Ph.  Post,  Jan.  1888.) 

Methylphosphin. — Ftirbringer  (Deutsch.  Arch. 
f.  klin.  Med.,  lix.  1897)  has  found  that  this  sub- 
stance is  a  powerful  convulsant  poison,  killing 
when  in  sufficient  dose  by  respiratory  paralysis, 
and  having  very  little  direct  influence  upon  the 
circulation.  The  di-mcthylphosphin  was  found  to 
be  very  slightly  more  poisonous  llian  the  methyl- 
phosphin, the  fatal  dose  being  about  0.5  gramme 
per  kilo  for  the  rabbit.  Di-mcthylphosphin  has 
been  used  in  malaria  by  Julius  Mannaberg,  in  the 
dose  of  nineteen  grains  (1.2  Cm.)  per  day,  but  is 
inferior  to  quinine.  The  urine  becomes  dark  red- 
dish-yellow and  distinctly  fluorescent,  while  nu- 
merous small  yellow  spots  appear  upon  the  skin. 

Methylthebaine.  C2oll23^03. — This  product 
from  thebaine  has  been  physiologically  investi- 
gated by  Crum  Brown  and  Eraser,  and  by  Stock- 
man and  Dott,  and  found  to  have  an  action  simi- 
lar to  that  of  thebaine,  but  less  powerful.  (B. 
M.  J.,  Jan.  1891.) 

Michelia.  MickeUa  nilagirioa,  Zenker.  (Fam. 
Magnoliaceae.) — This  tree,  which  is  said  to  be 
abundant  in  the  Neilgherry  hills,  India,  yields  an 
aromatic,  volatile  oil,  which  has  entered  com- 
merce.     (/'.  ./.,  Jan.  1888.) 

Micrampelis.  Miorampelis  fabacea  (Naud.), 
Greene.  (Meyarrhiza  calif ornica,  Torr.,  Echinocys- 
ti§  fabacea,  Naud. )  Man  Root.  Big  Root.  Gcrba 
mam.  (Fam.  Cucurbitaccae. ) — J.  P.  Eeaney  has 
obtained  a  substance  from  this  root  of  resinous 
character  which  he  calls  megarrhizitin,  and 
another  which  he  believes  to  be  a  glucoside  and 
calls  megarrhizin.  It  is  said  to  be  actively  ca- 
thartic. (A.  J.  P.,  1876,  451.)  A  second  gluco- 
side was  obtained  by  W.  M.  Young  (A.  J.  P.,  1883, 
195),  to  which  the  name  of  megarrhin  was  given. 
It  resembles  saponin,  and  possesses  the  property 
of  dilating  the  pupil.  Young  also  found  two 
resins,  one  soluble  in  alcohol  and  the  other  sol- 
uble in  ether. 

Microcidin. — Under  this  name  the  varying  com- 
pounds of  sodium  naphthalate  with  other  naph- 
thalates  and  phenates  have  been  put  upon  the 
market,  and  used  as  a  surgical  antiseptic,  in  solu- 
tion varying  from  three  to  eight  parts  per  thou- 
sand. 

Micromeria.  Micromeria  Douglasii,  Benth. 
Terba  Buena. — This  labiate  of  California  is  said 
to  be  a  grateful  aromatic,  and  also  an  anthel- 
mintic and  an  emmenagogue.  For  description,  with 
figures,  see  A.  J.  P.,  Sept.  1882.  Dose  of  fluidex- 
tract,  from  a  half  to  two  fluidrachms  ( 1.8-7.5  Cc.) . 

Migrainine. — A  white  powder,  said  by  J.  Hoff- 
man to  be  composed  of  85  per  cent,  of  antipyrine, 
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9  per  cent,  of  caffeine,  and  6  per  cent,  of  citric 
acid.  It  is  used  in  migraine  and  neuralgia  in 
doses  of  fifteen  grains    ( 1   Gm. ) . 

Mitchella.  Mitchella  repens,  L.  Squaw  Vine. 
Partridge  Berry.  Checkerberry.  Winter  Clover. 
(Fam.  Rubiaceae.) — This  small  indigenous  ever- 
green has  been  supposed  to  possess  remedial  prop- 
erties, and  is  said  to  be  employed,  in  decoction, 
by  the  Indian  squaws,  to  facilitate  parturition. 
It  appears  to  be  diuretic,  tonic,  and  astringent, 
resembling  in  these  respects  the  pipsissewa, 
for  which  it  is  often  substituted.  E.  Breneiser 
(A.  J.  P.,  1887,  228)  found  it  to  contain  some 
resin,  wax,  mucilage,  dextrin,  and  what  appeared 
to  be  saponin. 

Mixture  of  Magnesia  and  Asafetida.  Mis- 
tura  MagnesicB  et  Asafcetidae,  U.  S.  1880.  Mix- 
ture de  Magnesie  et  d'Asafetide,  Fr.  Magnesia 
und  Stinkasant-Mixtur,  G. — This  preparation, 
which  has  had  some  popular  vogue  under  the  name 
of  Dewees's  Carminative,  was  directed  by  the  U.  S. 
Pharmacopoeia  of  1880  to  be  made  as  follows: 
"  Carbonate  of  Magnesium,  five  parts  [or  three 
hundred  and  sixty  grains] ;  Tincture  of  Asafetida, 
seven  parts  [or  ten  fluidrachms]  ;  Tincture  of 
Opium,  one  part  [or  seventy-five  minims] ;  Sugar, 
ten  parts  [or  one  and  a  half  ounces  av.] ;  Dis- 
tilled Water,  a  sufficient  quantity,  to  make  one 
hundred  parts  [or  fifteen  nuidounces].  Rub  the 
Carbonate  of  Magnesium  and  Sugar,  in  a  mortar, 
with  the  Tincture  of  Asafetida  and  Tincture  of 
Opium.  Then  gradually  add  enough  Distilled 
Water  to  make  the  mixture  weigh  one  hundred 
parts  [or  measure  fifteen  fluidounces]."  There  is 
but  1  per  cent,  of  tincture  of  opium  in  the  formula 
just  given,  while  the  usual  quantity  is  3  per 
cent.    The  dose  is  twenty  minims    (1.3  Cc). 

Mollin  is  a  base  for  ointments  that  has  at- 
tracted some  dermatological  notice  in  Germany. 
It  is  a  soft  soap,  containing  17  per  cent,  of  uncom- 
bined  fat,  and  is  stated  to  be  prepared  by  sapon- 
ifying without  heat  100  parts  of  cocoa-nut  oil  or 
of  fresh  fat  with  40  parts  of  solution  of  caustic 
potash,  sp.  gr.  1.145,  mixing  intimately  with  30 
parts  of  glycerin,  and  heating  carefully.  It  is 
yellowish  white,  of  a  smooth  and  soft  consistence, 
not  readily  altered  by  exposure,  free  from  ran- 
cidity, and  easily  removed  from  the  skin  by  warm 
or  cold  water. 

Momordica.  Momordica  Balsamina,  L.  Balsam 
Apple.  Balsamina.  (Fam.  Cucuibitaceas. ) — An 
annual  climbing  East  Indian  plant,  cultivated  in 
our  gardens  for  the  sake  of  the  ornamental  fruit. 
This  is  ovate,  attenuated  towards  each  extremity, 
angular,  warty,  not  unlike  a  cucumber  in  appear- 
ance, of  a  lively  red  or  orange-yellow  color,  easily 
falling  when  touched,  and  spontaneously  separating 
into  several  pieces.  A  liniment  formed  by  infusing 
the  fruit,  deprived  of  its  seeds,  in  olive  or  almond 
oil,  is  applied  to  chapped  hands,  burns,  piles, 
prolapsus  ani,  etc;  and  the  mashed  fruit  is 
sometimes  used  as  a  poultice.  According  to  Des- 
courtilz,  two  or  three  drachms  taken  internally 
will  kill  a  dog.  An  extract  prepared  from  it  is 
said  to  be  useful  in  dropsy.  Dose,  six  to  fifteen 
grains    (0.4-1.0  Gm.). 

Monarda.  Monarda  punctata,  L.  Horsemint. 
Menthe  de  Cheval,  Fr.  Pferdeminze,  G — This  is 
an  indigenous  perennial  or  biennial  labiate,  grow- 
ing in  light  gravelly  or  sandy  soils  from  New  York 
to  Louisiana  and  west  to  Wisconsin.  The  whole 
herb  is  employed.  It  has  an  aromatic  odor,  and 
a  warm,  pungent,  bitterish  taste,  and  abounds 
in  a  volatile  oil,  which  may  be  separated  by  dis- 


tillation with  water.  Herman  J.  M.  Schroeter 
(A.  J.  P.,  1888,  120)  found  the  oil  to  consist  of 
a  hydrocarbon,  C10H16  (56  per  cent.),  thymol, 
O10H14O  (25  per  cent.),  and  higher  oxygenated 
compounds,  CioHisO.  Kremers  (Ph.  Rev.,  1896, 
223)  examined  the  oil  'from  authentic  specimens 
and  found  it  to  yield  from  56  to  61  per  cent. 
of  a  phenol  (thymol).  Horsemint  is  stimulant 
and  carminative,  but  is  seldom  used  in  regular 
practice.  In  the  state  of  infusion  it  is  occasionally 
employed  in  families  as  a  remedy  for  flatulent 
colic  and  sick  stomach,  and  for  other  purposes  to 
which  the  aromatic  herbs  are  applied.  Monarda 
fistulosa,  L.,  wild  bergamot,  Oswego  tea,  an 
active  diuretic  (see  Proc.  A.  Ph.  A.,  1895,  256; 
1896,  238),  contains,  according  to  J.  W.  Brandel 
and  E.  Kremers,  hydrothymoquinone,  thymoqui- 
none,  besides  cymene,  carvacrol  and  limonene 
(Ph.  Rev.,  19).  The  oil  of  Monarda  citriodora, 
Cerv.,  or  prairie  bergamot,  according  to  Brandel 
(P.  J.,  53,  547),  contains  65  per  cent,  of  a  phenol 
and  1.2  per  cent,  citral.  For  the  composition  of 
monarda  oils  see  Ph.  Archiv.,  1899,  73. 

Monesia. — A  South  American  vegetable  ex- 
tract, which  is  believed  to  be  derived  from  the 
bark  of  Lucuma  glycyphlaza,  Mart,  and  Eichl. 
(Chrysophyllum  glycyphlceum,  Casar)  (Fam. 
Guttiferie),  a. tree  of  moderate  size,  growing  in  the 
forests  near  Rio  Janeiro  and  elsewhere  in  Brazil. 
(J.  P.  C,  3e  ser.,  vi.  63.)  The  bark,  which  has 
also  entered  commerce,  is  in  pieces,  some  of  which 
are  three  or  four  lines  thick,  is  very  compact  and 
heavy,  of  a  deep  brown  or  chocolate  color,  contra  st- 
ing strongly  with  the  grayish  color  of  the  epider- 
mis when  this  remains,  and  of  smooth  fracture. 
The  extract  was  received  from  South  America  in 
cakes  weighing  rather  more  than  a  pound,  from 
three-quarters  of  an  inch  to  an  inch  in  thickness, 
of  a  dark  brown  almost  black  color,  very  brittle, of 
a  fracture  neither  very  dull  nor  very  shining,  and 
of  a  taste  at  first  sweet,  then  astringent,  and 
ultimately  acrid,  the  acrimony  being  very  per- 
sistent, and  especially  felt  in  the  fauces.  It  is 
entirely  soluble  in  water.  The  bark  was  found 
by  Derosne,  Henry,  and  Payen  to  contain,  in 
one  hundred  parts,  1.2  of  stearin,  chlorophyll, 
and  wax,  1.4  of  glycyrrhizin,  4.7  of  an  acrid  prin- 
ciple analogous  to  saponin,  called  monesin,  7.5  of 
tannic  acid,  9.2  of  a  red  coloring  substance,  1.3 
of  malic  acid  and  calcium  malate,  3.0  of  various 
salts,  including  silica,  ferric  oxide,  and  manganese, 
and  71.7  of  pectic  acid  or  pectin  and  of  lignin, 
including  loss,  besides  traces  of  an  aromatic  prin- 
ciple and  of  gum.  A  more  recent  analysis  by 
Peckolt  (.1.  J.  P.,  1884,  626)  gives  monesia- 
tannic  acid,  which  gives  a  black  coloration  with 
iron  salts,  gallic  acid,  monesin,  an  acrid,  amor- 
phous body,  lucumin,  a  body  crystallizing  in  silky 
needles,  a  bitter  substance,  glycyrrhizin,  tartaric 
and  citric  acids,  wax,  etc.  Monesin,  which  is  now 
considered  as  identical  with  saponin,  C32H54O18, 
was  obtained  by  treating  the  bark  or  extract  with 
alcohol,  adding  to  the  tincture  an  excess  of  cal- 
cium hydroxide  in  fine  powder,  filtering,  evaporat- 
ing the  clear  liquor  to  dryness,  treating  the  residue 
with  water  and  animal  charcoal,  filtering,  and 
again  evaporating  to  dryness.  Thus  procured  it 
was  in  transparent  yellowish  scales,  which  were 
easily  pulverized,  forming  a  white  powder.  It  was 
uncrystallizable,  readily  soluble  in  alcohol  and 
water,  to  the  latter  of  which  it  gave  the  property 
of  frothing,  and  insoluble  in  ether.  It  had  no 
power  to  saturate  acids,  was  without  odor,  but 
had  a  slightly  bitterish  taste,  followed  by  a  de- 
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cided  and  permanent  acrimony  in  the  posterior 
mouth  and  fauces.  Monesia  owes  its  activity 
probably  to  this  principle  and  to  tannic  acid. 

Monesia  is  stomachic  and  feebly  astringent, 
and  has  been  used  with  asserted  advantage  in 
diarrhoea,  hcemoptysis,  Menorrhagia,  scrofula, 
scurvy,  also  as  a  local  remedy  in  leucorrhoca, 
ulcerations  of  the  mouth  and  fauces,  and  ulcers. 
It  is  applied  to  ulcers  either  by  being  sprinkled  in 
powder  upon  the  surface  or  in  the  form  of  oint- 
ment made  with  one  part  of  the  extract  and 
seven  parts  of  simple  ointment.  The  dose  of  the 
extract  is  from  two  to  ten  grains  (0.13-0.65 
Gin.),  repeated  every  one  to  three  hours.  Monesin 
has  been  given  internally  in  the  dose  of  about 
half  a  grain  (0.032  Gm. ) ,  and  has  also  been  applied 
to  ulcers.  It  is  said  to  be  a  powerful  oxytocic, 
but  it  is  seldom  used. 

Mongumo  Bark. — For  analysis  of  this  Mad- 
agascar bark,  which  is  said  by  E.  M.  Holmes  to 
hie  the  bark  of  Ochrosia  borbonica,  see  P.  J., 
ix.  810.  It  was  examined  by  Dragcndorff,  who 
found  mongumic  acid,  resin,  waxy  substance,  a 
glucoside  soluble  in  water  and  alcohol,  metarabic 
aeid.  fall  v  matter,  calcium  oxalate  and  a  substance 
insoluble  in  alcohol  and  soluble  in  water. 

Monsonia. — According  to  John  Maberly  ( L.  L.. 
Feb.  18!l7;  July,  1S!»K),  certain  South  African 
plants  belonging  to  the  family  of  Gcraniacca-, 
having  large  fleshy  roots,  are  valuable  remedies 
in  the  treatment  both  of  acute  and  chronic  dysen- 

Mich  are  especially  Moneomia  ovata,  < 
and  .1/.  burbeema,  Planch.,  ex.  Ilaiv.  and  Ix>nd.; 
also  certain  Pelargoniums,  Under  the  name  of 
t'Namie,  the  natives  of  Namaqualand  are  said  to 
use  the  root  of  Pelargonium  a/ntidyeenterioum, 
Kostel.     Maberly  believes  thai   the  Pelargoniums 

are  especially  valuable  in  ulceration  of  the  stomach 
and    upiK-r    portions   of    the    intestinal    trad 
the  ilonsonfas  when  the  disease  i>  low  down  in 
the    intestines.      The    dbss   of    monsonis    is 
as  half  an  ounce   (1.1..")  0m.).     It  is  believed  that 
the  plants  are  not  poisonous.     Dose  of  the  satu- 
rated tincture  from  one  to  two  lluidraehnis   | 
7.5    Cc.)    every   three   or    four    bom-. 

Morindin. — This  principle,  discovered  by  An- 
derson in  Morinda  ttnotorut,  Etoxb.  f  If.  oitrifolia, 
Hunt.,  not  L.),  or  Indian  muUxrry  (lam.  Hubi- 
.  and  supposed  to  be  identical  with  rube- 
rythrio  acid,  is  said  to  be  distinct.  (P.  J.. 
1886.) 

Moringa.      Moringn     pterygotperma,    Qaertn. 

Horseradish  Tree.  (fun.  Moringaces). ) — A  decoc- 
tion of  the  root  of  this  Jamai  said  to  be 
used  by  the  peasantry    a-  an  active  and  persistent 

diuretic.  {The  Satellite,  Feb.  1890.) 

Morphigenin. — This  uitrogenated  derivative  of 
morphine,  made  by  E.  Vahlcn,  has  been  obtained 
by  him  only  in  solution  in  the  form  of  morphig- 

CsH«=C.OB 
enin  hydrochloride,  .     It   is  said 

r6H4=( '.NH2H('l 
to  possess  distinct   narcotic  properties    (.4.    /•.'.   /'. 
P.,  xlvii.  p.  368). 

Mountain  Green  or  Mineral  Green. — A  pig- 
ment obtained  by  powdering  green  malachite  or 
copper  oxycarbonate,   artificially   prepared. 

Moxa.  Moxa,  Fr.  Brenncylinder,  G. — These 
are  small  combustible  masses  used  to  produce  an 
eschar  by  being  burned  in  contact  with  the  skin. 
In  Japan  and  China  they  are  made  from  the 
leaves  or  the  downy  hairs  on  the  leaves  and  stems 
of  one  or  more  species  of  Artemisia.  A.  chinensis, 
L.,  and  A.  indica,  Willd.    (A.  vulgaris,  L.),  were 


indicated  by  the  Dublin  College;  but  Lindley 
states  that  it  is  the  A.  moxa  of  De  Candolle 
which  is  employed.  A  similar  moxa  has  been 
made  in  France,  by  a  similar  process,  from  the 
leaves  of  A.  vulgaris.  According  to  Percy,  the 
dried  stem  of  the  ordinary  sunflower  may  be  used 
for  moxa.  Artificial  moxas  may  be  made  by  the 
following  process:  One  pound  of  cotton  is  intro- 
duced into  a  vessel  containing  two  ounces  of 
nitre  dissolved  in  half  a  gallon  of  water,  and  a 
moderate  heat  applied  till  all  the  liquid  is  evapo- 
rated. The  cotton,  when  perfectly  dry,  is  formed 
into  thin,  narrow  sheets,  which  are  rolled  round 
a  central  cord  of  linen,  so  as  to  form  a  cylinder 
from  half  an  inch  to  an  inch  in  diameter,  and 
several  inches  long.  This  is  enclosed  in  a  cover- 
ing of  silk  or  linen  sewed  firmly  around  it;  and, 
when  used,  may  be  cut  by  a  razor  into  transverse 
slices  a  few  lines  in  thickness.  By  leaving  a  hole 
in  the  centre  of  the  cylinder,  the  combustion  will 
be  rendered  more  vigorous,  and  a  deeper  eschar 
produced.  Lime,  in  the  act  of  slaking,  has  been 
used  as  a  substitute  for  the  moxa.  (Dublin  Q.  J., 
Jan.    1842.) 

Cauterisation  by  fire  has  been  used  from  time 
immemorial  among  savages,  half-civilized,  and 
intelligent  communities,  and  is  said  to  have  been 
reintroduced  into  Europe  by  the  early  Portuguese 
navigators  from  the  Far  Bast.  Though  at  one 
lime  much  employed  for  the  purposes  of  revul- 
sion, this  form  of  cauterization  has  fallen  into 
complete  desuetude.  The  curious  reader  may  and 
the  details  of  its  application  described  in  the  18th 

ed.  /  .  S.  />.  The  first,  sensation  experienced  is 
not  disagreeable;  but  the  operation  becomes 
gradually  more  painful,  and  towards  the  close 
i-   for   a   sbort  time    \eiy   severe.      The    pain    could 

probably  be  prevented  by  the  use  oJ  cocaine. 

Muawin  Bark. — This  is  the  bark  of  a  Mo 
sambiquc  tree,  which  in  Eastern  Africa  is  u  sd 
a-  an  ordeal  poison.  In  appearance  and  struc- 
ture it  closely  resembles  the  Kiy  t  h  roph  Ileum  bark. 
An  alkaloid,  niuaiiitir,  was  discovered  in  it  by  E. 
Merck,  1W1.  So  far  it  has  been  obtained  only 
in  the  form  of  a  thick,  syrupy  liquid,  easily 
soluble  in  alcohol,  ether  and  chloroform.  The 
characteristic  test  is  said  to  be  that  with  vanadin- 

sulphuric  acid,  which  gives  with  muawine  lirst  a 
pale  preen,  passing  into  a  pale  blue.  (  H.  Jacob- 
sohn,  In.  his.,  Dorpat,  1892;  see  also  Merck's 
Jakreeberiekt,    1891.)      According   to   Jacobsohn, 

the  hydrobromidc,  when  injected  subcut.aneously 
does  not  cause  any  irritation,  but  produces  in 
fro^s  symptoms  similar  to  those  caused  by  digi- 
talin,  and  in  warm  blooded  animals  slowing  of 
the  pulse,  increase  of  the  heart  action,  elevation 
of  blood  pressure,  and  contraction  of  the  arterioles. 
The  action  of  muawine  is,  therefore,  like,  that  of 
digitalin,  but  is  distinguished  by  being  very  tem- 
porary. 

Mucuna.  Mucuna  pruriens  (L. ),  De  Cand. 
Dolichos  pruriens,  L.  Stizolobium  pruriens,  Medic. 
Cowhage.  Cowage.  Setce  Siliquw  Hirsutce.  Pois 
velus,  Pois  a  gratter,  Fr.  Kratzbohnen,  Kuh- 
kratzc,  G. — This  is  a  leguminous  climbing  plant 
which  grows  in  the  West  Indies  and  tropical 
America.  The  East  Indian  plant,  which  was 
formerly  considered  identical  with  it,  is  a  distinct 
species,  M.  prurita,  Hook.  The  fruit  is  a  coria- 
ceous pod,  shaped  like  the  Italic  letter  f,  about 
four  inches  long,  and  covered  with  brown  bristly 
hairs,  which  easily  separate,  and  when  handled 
stick  in  the  fingers,  producing  an  intense  itching 
sensation. 
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The  spicula  are  said  to  be  very  destructive  to 
the  round  worm,  acting  mechanically  by  pene- 
trating their  bodies.  Neither  the  tincture  nor 
the  decoction  is  effective.  Cowhage  is  efficient,  but 
so  disagreeable  that  it  has  passed  out  of  vogue. 
The  usual  mode  of  preparing  it  is  to  dip  the  pods 
into  syrup  or  molasses,  and  scrape  off  the  hairs 
with  the  liquid,  which  is  in  a  proper  state  for  ad- 
ministration when  it  has  attained  the  consistence 
of  thick  honey.  The  dose  of  this  preparation  is  a 
tablespoonful  (15  Cc. )  for  an  adult,  a  teaspoon- 
ful  (3.75  Cc.)  for  a  child  three  or  four  years 
old,  to  be  given  every  morning  for  three  clays,  and 
then    followed    by    a    brisk    cathartic. 

Muira-Puama. — The  wood  of  a  Brazilian  tree, 
believed  to  be  from  Dulacia  ovata  (Miers),  Kze. 
(Liriosma  ovata,  Miers)  (Fam.  Olacaceae), 
which,  according  to  Th.  Peckolt,  contains  an  alka- 
loid, muira-puamine,  and  is  used  by  the  Brazilian 
aborigines  as  an  aphrodisiac,  also  in  the  treatment 
of  dysentery.  In  impotence,  ten  to  twenty  minims 
(0.6-1.3  Cc.)  of  the  fluidextract  may  be  taken 
three  or  four  times  a  day.      (See  M.  /?.,  1902.) 

Mulberry. — There  are  in  the  United  States 
three  species, — the  indigenous  Morus  rubra,  L., 
with  red  fruit;  M.  alba,  L.,  originally  from  China, 
and  at  one  time  extensively  cultivated  as  a  source 
of  food  for  the  silk  worm,  having  a  white  fruit; 
and  M.  nigra,  L.,  a  tree  of  middle  size,  supposed  to 
have  been  brought  originally  from  Persia  into 
Italy  and  thence  spread  over  Europe  and  America. 
The  fruit  of  the  last  species  has  a  sweet,  mu- 
cilaginous, acidulous  taste,  and  abounds  in  a  deep 
red  juice  having  the  sp.  gr.  1.060.  (Mori  Succus, 
Br.  1885.)  In  an  analysis  made  by  H.  Van 
Hees,  100  parts  of  mulberries  yielded  the  follow- 
ing percentage  results:  glucose  and  uncrystal- 
lizable  sugar,  9.19;  free  acid  (supposed  to  be 
malic  with  admixture  of  tartaric),  1.86;  al- 
buminous matter,  0.39;  pectic  matter,  fats,  salts, 
and  gum,  2.03;  ash,  0.57 ;  insoluble  matters  (the 
seeds,  pectose,  cellulose,  etc.),  1.25;  water,  84.71. 
In  amount  of  grape  sugar  the  mulberry  is  sur- 
passed only  by  the  cherry,  10.79,  and  the  grape, 
from  10.6  to  19.0.  Mulberries  are  refreshing  and 
laxative,  and  serve  to  prepare  a  grateful  drink 
well  adapted  to  febrile  cases. 

Murexide.  C8H4  ( NH4 )  N506  +  H20.— A  fine 
purple  dye-stuff,  made  by  the  reaction  of  nitric 
acid  on  uric  acid.  As  resulting  from  the  action 
of  nitric  acid  on  urine,  it  was  supposed  by  Prout 
to  consist  of  purpuric  acid  and  ammonia  (which 
belief  has  been  confirmed  by  further  investiga- 
tion), and  hence  was  named  ammonium  pur- 
pura te.  It  is  now  made  from  guano.  This  is 
first  treated  with  hydrochloric  acid  to  remove  for- 
eign substances,  and  then  with  soda  to  dissolve  the 
uric  acid,  which  is  separated  by  neutralizing  the 
soda  with  hydrochloric  acid.  The  uric  acid  is 
dissolved  in  nitric  acid,  the  solution  is  heated, 
and  after  it  cools  ammonia  or  its  carbonate  is 
added,  which  develops  the  purple  color.  Murexide 
is  obtained  in  crystals,  which  have  a  square  form, 
and  are  a  rich  green  color  by  reflected,  but  of  a 
purple-red  by  transmitted  light.  They  are  slightly 
soluble  in  cold  water,  more  so  in  boiling  water, 
and  insoluble  in  alcohol  and  ether.  With  potas- 
sium hydroxide  they  form  a  rich  purple  solution. 
It  has  been  replaced  as  a  dye  by  aniline  colors. 

Muscari.  Muscari  comosum,  Mill.  (Hyacinthus 
comosus,  L. )  ( Fam.  Liliacea. )  — In  the  bulbs  of  this 
plant  Curci  (Rep.  de  Pharm.,  March,  1889)  has 
found  comosic  acid,  which  he  believes  to  act 
physiologically  like  saponin. 


Musculus.  Musculus  venenosus. — That  certain 
mussels,  or  that  mussels  in  certain  condition,  are 
actively  poisonous  is  well  ascertained.  F.  Crumpe 
(Dublin  Q.  J.,  Oct.  1873)  has  reported  collapse 
with  complete  paralysis  of  the  voluntary  muscles 
as  produced  by  the  mussel,  and  has  also  treated 
traumatic  tetanus  successfully  with  raw  mussels. 
M.  Brieger  (D.  M.  IF.)  has  isolated  certain  bases 
out  of  mussels.  He  thinks  the  most  important 
is  mytilotoxine  (C6H15NO2),  which  he  has  demon- 
strated to  possess  physiological  properties  closely 
resembling  those  of  curare.  These  poisonous  prin- 
ciples are  all  probably  ptomaines,  and  disappear 
when  the  mussel  is  boiled  with  sodium  carbonate; 
so  that  boiling  the  mussel  in  an  alkaline  solution 
(three  and  a  half  grammes  per  liter  of  water) 
renders  it  harmless. 

Mushrooms  and  Toadstools.  (Edible  and 
Poisonous  Fungi. )  — Notwithstanding  the  fact  that 
it  has  been  shown  that  edible  fungi,  when  com- 
pared with  other  articles  of  food,  do  not  possess 
a  high  food  value,  the  interest  in  the  study  of 
the  fungi,  as  well  as  the  consumption  of  edible 
forms,  is  constantly  increasing.  The  study  of 
the  fungi  is  one  of  the  most  highly  specialized,  as 
there  have  been  up  to  the  present  time  no  less  than 
39,000  species  described.  From  a  food  standpoint 
the  differentiation  of  the  edible  from  the  poison- 
ous is  one  of  the  most  difficult  that  the  novice 
can  undertake,  as  it  is  almost  impossible  to  lay 
down  any  invariable  rules. 

The  fungi  are  divided  into  a  number  of  classes, 
each  of  which  is_  again  subdivided  into  sub-classes, 
series,  and  families.  The  family  Hymenomycetes 
(consisting  of  more  than  8000  species)  includes  all 
of  the  mushrooms  and  toadstools.  It  is  com- 
monly believed  that  mushrooms  are  edible  and  that 
toadstools  are  poisonous;  in  reality,  however,  no 
such  distinction  should  be  made.  The  plants  of  the 
Hymenomycetes  are  characterized  in  general  in  that 
they  arise  from  a  mass  of  colorless  threads,  known 
as  "mycelium"  or  "  spawn,"  produced  in  the 
ground,  bark  of  trees,  etc.  Their  first  appearance 
above  ground  is  marked  by  the  production  of  small 
solid  balls  (called  buttons),  which  gradually  en- 
large, and  at  length  shoot  up  into  a  stem  or  stipe 
bearing  at  its  summit  the  umbrella  top  or  "  pil- 
eus,"  which  is  at  first  closed  around  the  stalk  like 
a  closed  umbrella  and  then  expands  more  or  less 
widely,  according  to  the  species.  The  under  side 
of  the  pileus  is  the  part  which  bears  the  spores, 
which  correspond  to  the  seeds  of  higher  plants.  In 
some  cases  the  under  surface  consists  of  a  series 
of  gills  resembling  knife  blades,  which  radiate 
from  the  top  of  the  stalk  to  the  circumference,  like 
the  spokes  of  awheel,  as  in  Agaricaceae;  in  others  it 
consists  of  a  mass  of  small  pores  or  tubes  packed 
closely  together,  side  by  side,  as  in  Polyporaces; 
in  others  of  teeth,  as  in  Hydnaces;  in  others  only 
slightly  wrinkled  or  undulated,  as  Thelephoracese, 
etc.  The  Hymenomycetes  are  divided  into  six 
orders,  viz.: 

1. — Agaricaceae  (the  mushrooms  and  toadstools 
proper)  comprises  about  4600  species,  some  of 
which  are  poisono\is,  as  the  Amanitas  (Fly  Mush- 
rooms), Lactarius  (with  a  milky  juice),  whereas 
others  are  edible,  as  Agaricus  (Psalliata)  cam- 
pestris,  L.,  the  common  mushroom,  Cantharellus 
cibarius,  Ft.,  etc. 

2. — Polyporacew  (Pore-Fungi)  includes  about 
2000  species,  many  of  which  are  parasites  on  trees 
and  destructive  to  timber;  some  are  edible,  as 
Boletus  edulis,  Bull.,  whereas  others  are  poison' 
ous,  as  B.  satana,  Lenz. 
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3. — Eydnacece  (Teeth-bearing  Fungi)  ;  most  of 
the  species  are  too  small  and  woody  to  be  eaten. 
Hydnum  repandum,  L.,  forms  "  fairy  rings "  in 
woods. 

4. — Thelephoracece ;  most  of  the  species  are 
small,  and  the  larger  species  are  tough  and 
leathery. 

5. — Vlavariaceoe  (Coral-shaped  Fungi)  includes 
some  large  fungi;  none  are  poisonous  and  some, 
as  Clavaria  flava,  Schaeff.,  are  palatable. 

6. — Tomentellaccw  are  the  simplest  of  the  Hy- 
menomycetes.  They  generally  form  leathery  cov- 
erings on  bark  and  wood  and  some  are  parasites. 

The  Common  Mushroom  [Agaricus  campestris, 
L. )  is  practically  the  only  species  cultivated  in 
this  country,  and  is  the  only  fresh  species  sold  in 
the  Northern  markets  during  the  winter  months. 
It  is  found  wild  in  open  grassy  fields  or  pastures 
in  great  abundance  in  August  and  September.  It 
is  not  common  in  the  mountains,  never  found  in 
woods,  and  never  grows  on  trees  or  fallen  trunks. 
The  color  of  the  stalk  and  pi  leu-  varies  from 
whitish  to  a  shads  of  drab,  but  the  color  of  the 
(/ills,  a  point  which  must  never  be  overlooked,  is 
at  first  pinkish  and  then  a  brownish  purple.  This 
color  is  due  lo  the  spores,  winch  are  borne  on 
the  jjills.  The  stalk  is  cylindrical  and  solid,  and 
bas,  rather  more  than  half  way  up.  <;  membranous 

Collar  called  the  riiia;  but  there  is  no  nieui- 
brane    or    scales    found    at    the    base    of    the    stalk, 

which  appears  to  come  directly  oul  of  the  ground. 

"  In  specimens  which  are  not    fully  expanded  there 

is  a  thin  membrane  or  veil  which  extends  from 
the  stalk  to  the  margin  of  the  pileus.  When  Un- 
veil is  raptured,  exposing  the  gills  behind,  a  part 
remaini  attached  to  the  stalk,  forming  the  ring 
already  referred  bo.  In  older  specimens  the  ring 
shrinks,  l>ut   generally  ■   mark   remains  showing 

where    it    has    been    attached."      Two    of    the    most 

common  poisonous  forms  resembling  the  common 
mushroom,  and  which  have  been  eaten  by  mistake 

for    it,   are    the   deadly    agaric    and    the    fly    agaric. 

The  Hi/  Agaric  (  Imoatta  muscaria  (b.), 
I'ii-.  i.  so  called  because  decoctions  have  been 
used  for  killing  flies,  is  in  some  localities  much 
more  abundant  than  the  common  mushroom,  it 
is  seldom  found  in  the  grassy  pastures  preferred 
by  the  common  mushroom,  bin  more  generally  in 
poor  soil,  especially  in  groves  of  coniferous  I 
"  It  grows  singlj  and  not  iii  groups,  and  differs 
from  the  common  mushroom  in  having  fills  which 
art  always  white,  never  pink  or  purple,  and  in 
having  o  hollow  stem,  which  is  bulbous  at  the 
bast  <"/(/  dot h<d  vith  irregular  fringy  scales  on 
all  tin  lower  part.  The  pileus  varies  in  color 
from  a  brilliant  yellow  to  orange  and  a 
deep  red,  the  yellow  and  orange  being  more 
frequenl  than  the  red.  The  eurfaot  is  polished 
and  has  scattered  over  it  a  larger  or  smaller 
number  of  prominent,  angular,  warty  scales, 
which  can   l>e  easily  scraped  off.     The  gills  and 

stalks  are  white,  and  there  is  a  large  mem- 
branous collar  which  hangs  down  from  the  upper 
part  of  the  stem." 

The  Deadly  Agaric  (Amanita  phalloides  (Pers.), 
Fr. ),  so  named  because  it  probably  has  been  more 
frequently  the  cause  of  death  than  any  other 
fungus,  prefers  a  damper  and  less  sandy  soil  than 
the  fly  agaric  and  is  not  pre-eminently  an  inhabi- 
tant of  grassy  pastures.  "  The  pileus  is  often 
a  shining  white,  but  may  be  of  any  shade  from  a 
dull  yellow  to  olive,  and  when  wet  is  more  slimy 
than  the  corrynon  mushroom  or  the  fly  agaric. 
It  has  no  distinct  scales  and  only  occasionally  a 


few  membranous  patches  on  the  pileus.  The  gills 
and  stalks  are  white,  and  the  latter  has  a  large 
ring  like  the  fly  agaric  and  is  hollow,  or,  when 
young,  is  loosely  filled  with  cottony  threads,  which 
soon  disappear.  The  base  of  the  stalk  differs  from 
that  of  the  fly  agaric  in  being  more  bulbous  and 
in  having  the  upper  part  of  the  bulb  bordered  by 
a  sac-like  membrane  called  the  volva.  The  volva 
is  often  of  considerable  size,  but  more  frequently 
it  is  reduced  to  a  membranous  rim." 

The  lists  of  edible  and  poisonous  fungi  are  rela- 
tively long,  and  while  most  belong  to  the  Hymeno- 
mycetes,  some  are  also  yielded  by  the  Gastero- 
mycetes,  as  the  puff  balls.  The  giant  puff  ball, 
Lycoperdon  Borista,  L.  (L.  giganteum,  Batsch)  is 
found  in  the  region  of  San  Francisco  Bay,  not 
rarely   forty   inches   in   diameter. 

It  is  not  possible  in  this  limited  space  to  even 
mention  the  various  poisonous  and  edible  fungi 
that  experience  has  demonstrated  are  such.  The 
number  of  species  which  have  been  eaten  or  ex- 
perimented with,  however,  is  small  compared  to 
the  number  of  species  recognized  by  botanists. 
Many  students  of  fungi  have  formulated  rules  for 
distinguishing  the  edible  from  the  poisonous  fungi. 
"  The  different  popular  tests  for  distinguishing 
edible  from  poisonous  fungi,  such  as,  for  instance, 
the  blackening  of  a  silver  coin  or  spoon  when 
placed  in  a  mass  of  poissnous  fungi  while  they 
are  being  cooked,  are  all  absolutely  worthless." 
The  following  rules,  given  by  W.  G.  Fallow, 
should  not  be  neglected  by  the  beginner: 

1. — Avoid  fungi  when  in  the  button  or  unex- 
panded  stage;  UN  those  in  which  the  flesh  ha9 
begun   to  decay,  even    if  only  slightly. 

'J.  avoid  all  fungi  which  have  stalks  with  a 
swollen  base  surrounded  by  a  sac-like  or  scaly  en- 
velope,  (specially  if  the  gills  are  white. 

:i. — Avoid  fungi  having  a  milky  juice,  unless 
the  milk   is  reddish. 

4. — Avoid  fungi  in  which  the  cap,  or  pileus, 
is  thin  in  proportion  to  the  gills  and  in  which  the 
gillfl  arc  nearly  all  of  ccpial  length,  especially  if 
the   pileus   is  bright    colored. 

r>. — Avoid    all    tub-  bearing   fungi    in    which   the 

flesh  changes  color   when   cut  or  broken,  or  when 

the   mouths  of  the  tubes  are   reddish,  and  in  the 

of  other  tube-bearing  fungi  experiment  with 

caution. 

6. —  Fungi  which  have  a  sort  of  spider-web  or 
Aocculenl  ring  round  the  upper  part  of  the  stalk 
should    in    general    be   avoided. 

Rules  1,  2,  and  f>  may,  for  the  beginner,  be  re- 
garded as  absolute,  with  the  exception  to  Rule 
2,  Amanita  ccesarea  (Seop. )  Kaiserling,  the  gills 
of  which  are  \ellow.  Rules  .'1.  4,  and  6  have  more 
numerous  exceptions;  but  these  rules  should  be 
followed  in  all  eases,  unless  the  collector  is  con- 
tent to  experiment  first  with  very  small  quanti- 
ties and  learn  the  practical  result. 

The  poisonous  mushrooms  are  divided  by  R. 
Robert  (Ueber  I'ilzrergiftung,  Dorpat,  Nov.  1891) 
into  four  groups.  The  first  group  comprises  those 
fungi  which  contain  muscarine  or  some  alkaloid 
allied  to  it.  (See  Muscarine,  p.  1377.)  In  this 
group  are  included  species  of  the  old  genus 
Agaricus;  especially  of  the  section  Amanitas. 
In  the  second  group  are  fungi  containing  a  milky 
juice  and  having  the  generic  name  of  Lactarius  or 
Galorrhorus.  Some  of  these  species,  such  as  L. 
deliciosus,  are  stated  to  be  edible,  bwt  most  of 
them  have  in  their  juice  a  violently  irritant  resin, 
which  may  produce  severe,  or  even  fatal,  gastro- 
enteritis. 
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The  third  group  contains  species  belonging  to 
the  genus  Helvetia,  whose  juice  contains  helvel- 
laic  acid,  isolated  by  Boehm.  It  is  asserted  that 
these  fungi,  when  thoroughly  dried,  are  not  poi- 
sonous, and  that  hot  water  also  extracts  from 
them  the  poisonous  acid,  so  that  boiling  makes 
them  edible.  The  chief  physiological  action  of 
the  acid  seems  to  be  to  destroy  the  red  blood 
corpuscles,  and,  probably  by  such  action,  to  pro- 
duce vomiting,  haemoglobinuria,  jaundice,  irrita- 
tion of  the  kidneys,  etc. 

The  fourth  and  most  important  group  of  poi- 
sonous fungi  is  that  which  contains  a  large  num- 
ber of  fungi  which  resemble  edible  species.  Ac- 
cording to  the  researches  of  Kobert,  the  toxic 
property  of  these  fungi  is  a  toxalbumin,  which 
he  has  isolated  from  Amanita  phalloides  and 
given  the  name  of  phallin.  Ordinarily,  poisoning 
from  mushrooms  is  due  to  plants  of  the  present 
group.  In  many  cases  the  fungi  as  eaten  have 
tasted  well,  and  no  evil  result  has  been  apparent 
for  many  hours  after  their  ingestion;  in  some 
cases  for  twenty  hours.  The  symptoms  have 
been  great  prostration  and  collapse,  cold  sweat, 
headache,  stupor,  amaurosis,  delirium  often  with 
wild  cries,  coma,  mydriasis,  convulsions,  marked 
cyanosis,  and  not  rarely  icterus;  sometimes  there 
is  pronounced  urticaria.  There  are  usually  dis- 
tinct fever  and  rapid  feeble  pulse,  while  haemo- 
globinuria, methsemoglobinuria,  haematuria,  al- 
buminuria, and  even  suppression  of  urine  have 
been  noted.  After  death,  post-mortem  rigidity 
is  often  wanting,  the  gastro-intestinal  tract  is 
violently  inflamed,  the  blood  fluid  and  often  es- 
caping from  the  vessels  and  staining  the  tissues; 
while  the  liver,  the  heart,  the  diaphragm,  and 
the  muscles  have  been  found  in  a  state  of  fatty 
degeneration.  The  treatment  of  the  poisoning 
consists  in  the  immediate  emptying  of  the  alimen- 
tary canal  by  emetics,  castor  oil,  and  cathartics, 
and  the  meeting  of  symptoms  as  they  arise. 

B.  W.  Richardson,  having  noticed  that  the 
smoke  of  the  Lycoperdon  Proteus  or  puff  ball  was 
used  for  stupefying  bees,  found  that  the  inhala- 
tion of  the  fumes  caused  various  animals  to  be- 
come insensible.  He  has  himself  inhaled  the 
fumes  clarified  by  passing  them  through  water, 
and  experienced  symptoms  of  intoxication  and 
drowsiness.  {M.  T.  G.,  1853,  610.)  Thorn- 
ton Herapath,  however,  maintains,  as  the  result 
of  his  experiments,  that  these  anaesthetic  effects 
are  in  reality  not  owing  to  any  narcotic  principle 
present  in  the  fungus,  but  to  the  carbon  dioxide 
gas  generated  during  their  combustion.  (Philos. 
Mag.,  July,   1855.) 

Musk,  Artificial.  Moschus  Factitius. — The 
artificial  musk  introduced  within  recent  years  as 
a  patented  preparation,  called  "  Musk  Baur," 
from  the  name  of  the  discoverer,  A.  Baur,  is 
trinitrobutyltoluene,  C  ( CH3 )  3.C6H  ( N02 )  3CH3.  It 
is  prepared  by  adding  tertiary  butyltoluene  slowly 
in  the  cold  to  five  times  its  weight  of  a  mixture 
of  concentrated  nitric  and  sulphuric  acids,  and 
afterwards  heating  the  mixture  for  from  eight  to 
nine  hours  on  a  water  bath.  It  crystallizes  from 
alcohol  in  yellowish-white  needles,  melts  at  from 
»6°  to  97°  C.  (204.8°-206.6°  F.),  and  is  insoluble 
in  water.  It  is,  however,  soluble  in  alcohol,  ether 
benzene,  chloroform,  and  petroleum  benzin. 

Artificial  musk  is  an  antispasmodic  and  nervine, 
which  has  been  highly  commended  in  spasm  of  the 
glottis  of  children.  Dose,  ten  grains  (0.65  Gm.)  ; 
for  a  child  two  years  old,  from  half  a  grain  to  a 
grain  (0.032-0.065  Gm.),  every  two  or  three  hours. 


Mutisia.  Mutisia  vici&folia,  Cav. — This  com- 
posite, a  native  of  Chile,  is  stated  to  be  a  valu- 
able anti-spasmodic,  useful  in  hysteria  and  croup; 
it  is  also  a  cardiac  tonic. 

Mydrine.  Mydrin. — A  colorless  powder,  com- 
posed of  100  parts  of  ephedrine,  the  active  prin- 
ciple of  a  Japanese  gnetaceous  plant,  or  "  species 
of  Ephedra,"  and  1  part  of  homatropine.  It  is 
easily  soluble  in  water,  is  employed  in  10  per  cent, 
solution,  and  is  said  to  be  a  useful  evanescent 
mydriatic. 

Mydrol.  Iodo-methyl-phenyl-pyrazolon.  —  A 
colorless,  inodorous  powder  of  bitter  taste,  easily 
soluble  in  water  and  alcohol.  It  is  used  as  a 
mydriatic  in  5  and  10  per  cent,  solutions. 

Myrcia.  Myrcia  acris,  Swartz;  De  Cand.,  Pro- 
drom.,  v.  243;  Curtis's  Bot.  Mag.,  2d.  ser.,  vol.  vi. 
pi.  3153. — Myrtus  acris,  Willd.,  Sp.  Plant.,  p.  973. 
The  bayberry,  as  it  is  sometimes  called,  is  a  tree 
of  considerable  size,  with  a  straight  stem  and  a 
thick  pyramidal  summit.  The  young  branches 
are  green  and  sharply  four-angled.  The  leaves 
are  opposite,  from  3  to  5  inches  long,  very  coria- 
ceous, lanceolate,  obtuse,  wavy,  somewhat  revolute 
at  the  edges,  with  numerous  parallel  nerves, 
reticulated  on  the  upper  surface,  and  sprinkled 
with  pellucid  dots.  They  have  a  very  fragrant 
odor,  and  are  somewhat  astringent.  The  fiowers, 
which  are  arranged  in  pedunculate,  axillary  pani- 
cles, longer  than  the  leaves,  are  small,  and  white 
with  a  reddish  tinge.  The  aromatic  berries  are 
round,  about  as  large  as  a  pea,  with  seven  or 
eight  seeds. 

The  tree  is  a  native  of  Jamaica  and  other 
West  India  islands.  The  spirit  is  probably  pre- 
pared by  distilling  rum  from  the  leaves;  but  we 
are  without  precise  information  on  the  subject, 
and  it  is  not  impossible  that  the  leaves  of  other 
species  may  also  be  used.  Indeed,  an  odor  of 
pimenta  which  it  appears  to  us  may  be  sometimes 
detected  suggests  the  idea  that  the  leaves  of 
this  tree  may  be  at  least  occasionally  added  to 
those  of  the  bayberry.  A  volatile  oil  is  also  ob- 
tained from  the  leaves  by  distillation,  and  was 
official  in  1890.      (See  Oil  of  Myrcia.) 

Myrica.  Myrica  cerifera,  L.  Wax  Myrtle.  Bay- 
berry. Candle  Berry.  Arbre  a  suif,  Fr.  Wachs- 
baum,  Wachsgagel,  G. — This  is  an  indigenous 
myrtaceous  shrub  growing  in  great  abundance  in 
the  sandy  soil  along  the  sea  shore,  and  even  on 
the  shores  of  our  northern  lakes.  The  leaves  of 
the  wax-myrtle  have  resinous  dots  on  both  sides, 
and  are  very  fragrant  when  rubbed.  The  fruit  is 
covered  with  a  coating  of  white  wax,  and  some- 
times continues  on  the  plant  for  two  years  or 
more.  The  coating  of  wax  upon  the  surface  is 
collected,  and  known  in  commerce  as  myrtle  wax. 
(See  Vegetable  Wax.)  A  volatile  oil  might  prob- 
ably be  obtained  by  distillation  from  the  leaves. 
The  bark  of  the  stem  and  root  is  supposed  to 
possess  valuable  remedial  properties,  and  has  been 
employed  to  a  considerable  extent.  In  the  dried 
state  it  is  in  quilled  pieces  of  variable  length, 
covered  with  a  thin  epidermis  of  a  grayish  color 
somewhat  mottled,  and  marked  with  slight  cir- 
cular fissures.  Within  the  epidermis  the  color 
is  reddish  brown.  The  bark  is  brittle,  and  of  a 
peculiar,  astringent,  bitterish,  and  pungent  taste, 
followed  by  a  slight  sense  of  acrimony.  Its  pow- 
der has  a  peculiar  aromatic  odor,  and  irritates  the 
nostrils  and  throat  when  inhaled.  It  yields  its 
virtues  to  water  and  alcohol.  George  M.  Ham- 
bright  found  in  it  volatile  oil,  starch,  lignin,  gum, 
albumen,    extractive,    a    red    coloring    substance, 
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tannic  and  gallic  acids,  an  acrid  resin  soluble  in 
alcohol  and  ether,  an  astringent  resin  soluble  in 
alcohol  and  not  in  ether,  and  a  peculiar  acrid 
principle  having  acid  properties.  (A.  J.  P.,  1863, 
193.)  Myrtle  wax  consists  of  the  glycerides  of 
stearic,  palmitic,  and  myristic  acids  and  a  small 
quantity  of  oleic  acid  ( Lewkowitsch,  Oils,  Fats, 
and  Waxes,  p.  542 ) .  The  bark  appears  to  be  mod- 
erately tonic  and  astringent,  and  in  large  doses 
emetic.  It  has  been  considerably  used  by  the 
eclectics  in  diarrhoea,  jaundice,  scrofula,  etc.  Ex- 
ternally the  powdered  bark  is  used  as  a  stimulant 
to  indolent  ulcers,  and  the  decoction  as  a  gargle 
and  injection  in  chronic  inflammation  of  the 
throat,  leucorrhcea,  etc.  Dose  of  the  powder, 
twenty  or  thirty  grains  (1.3-2.0  Gm.),  of  a  de- 
coction (one  ounce  to  one  pint),  one  or  two  tiuid- 
ouncea  (30-60  Cc).  An  alcoholic  extract,  very 
inappropriately  named  myricin,  is  given  in  the 
medium  dose  of  about  five  grains   (0.32  Gm. ). 

From  the  bark  of  Myrica  Xagi,  Thunb..  the 
yellow  coloring  matter  of  which  is  known  as 
myricetin,  A.  G.  Perkin  has  separated  a  new 
glucoside,  myricetrin,  closely  resembling  querci- 
trin.  (See  Proc.  Chem.  <S'oc,  xviii.  11.)  (For 
analysis  of  the  rhizome  of  the  allied  Comptonia 
peregrina  (L. ),  Coulter  (Myrica  a-splenifolia,  L. ), 
see   A.   ./.    /'.,    1892,    303.) 

Myrobalans.  Myrobalanum,  Br.  Add.  Myro- 
balani. Myrobalans,  Fr.  Myrobalanen,  G. — Five 
varieties  of  these  East  India  fruits  are  distinguished 
by  authors.  1.  Myrobalani  bellericce.  These  are 
obtained  from  Buceras  Bellirica  (Gaertn.).  Lyons, 
( Myrobalanus  Bellirica,  Gaertn.,  Terminalia  Bel- 
lerica,  Iioxb. ).  They  are  roundish  or  ovate,  from 
the  size  of  a  hazel-nut  to  that  of  a  walnut,  of  a 
grayish-brown  color,  smooth,  marked  witli  five 
longitudinal  ribs,  and  sometimes  furnished  with  a 
short,  thick  footstalk.  They  con-ist  of  an  exterior, 
firm,  resinous,  brown,  fleshy  portion,  and  an  in- 
terior kernel  which  is  li<:ht  brown,  inodorous,  and 
of  a  bitterish  very  astringent  taste.  2.  Myrobalani 
chebulce.  This  variety,  which  is  rMOgnlced  by 
the  Hr.  Add.,  is  produced  by  Buccras  Chchula 
(Retz.),  Lyons  (Terminalia'  Chibula.  Willd.) 
(considered  by  some  to  be  identical  with  It.  Bd- 
lerica).  The  fruit  is  oblong,  pointed  at  each 
extremity,  from  fifteen  to  eighteen  lines  in  length, 
of  a  dark  brown  color,  smooth  and  shining,  with 
live  longitudinal  wrinkles,  but  without  footstalks. 
In  their  internal  arrangement  and  their  taste 
they  resemble  the  preceding.  3.  Myrobalani  cit- 
rines vel  flava;.  These  are  from  a  variety  of  the 
same  tree  which  affords  the  last-mentioned  myro- 
balans, from  which  they  differ  only  in  being  some- 
what smaller,  of  a  light  brown  or  yellowish  color, 
and  of  a  taste  rather  more  bitter.  They  were 
formerly  sometimes  sold  in  the  shops  of  Philadel- 
phia, under  the  name  of  white  galls,  to  which, 
however,  they  bear  no  other  resemblance  than  in 
taste.  4.  Myrobalani  indica?  vel  nigra?.  These 
are  thought  to  be  the  unripe  fruit  of  Buceras 
Chebula,  or  B.  Bellerica.  They  are  ovate-oblong, 
from  four  to  eight  lines  long  and  from  two  to 
three  lines  thick,  of  a  blackish  color,  wrinkled 
longitudinally,  and  presenting,  when  broken,  a 
thick  brown  mas9,  without  kernel,  but  with  a 
small  cavity  in  the  centre.  They  are  sourish 
and  very  astringent.  5.  Myrobalani  emblicce. 
This  variety  is  wholly  different  from  the  preced- 
ing, and  derived  from  a  plant  having  no  affinity 
to  the  Terminalia1,  of  the  fam.  Combretacese, 
— namely,  the  Phyllanthus  Emblica,  L.  (Fam.  Eu- 
phorbiacese. )     It  is  often  in  segments,  as  found  in 


commerce.  When  the  fruit  is  entire,  it  is  black- 
ish, spherical  depressed,  of  the  size  of  a  cherry, 
presenting  six  obtuse  ribs  with  as  many  deep  fur- 
rows, and  separating  into  six  valves,  and  has  a 
strongly  astringent  and  acidulous  taste.  These 
fruits  were  in  high  repute  with  the  Arabians, 
and  were  long  employed  by  European  practi- 
tioners, as  primarily  laxative  and  secondarily 
astringent,  in  various  complaints,  particularly 
diarrhoea  and  dysentery.  Their  dose  was  from  two 
drachms  to  an  ounce.  Pierre  Apery  states  that 
when  roasted  they  are  still  \ised  in  Turkey  with 
excellent  results  'in  intestinal  catarrhs.  (R.  T., 
Dec.  1887.)  Although  the  myrobalans  are  of 
various  origin,  they  all  probably  depend  for  their 
physiological  activity  upon  the  presence  of  gallo- 
tannic  acid.  Procter  states  that  they  contain 
from  30  to  86  per  cent,  of  gallotannic  and  ellagi- 
tannic  acids. 

Mirrobalan  ointment  (Vnguentum  Myrobal- 
ani, Br.  Add.,  one  to  four)  and  myrobalan  and 
opium  ointment  (Inymntum  Myrobalani  cum 
Opio,  Br.  Add.),  are  used  as  local  astringents. 
The  internal  dose  of  myrobalans  is  one-half  to 
one  drachm  (2.0-3.9  Gm'.),  given  in  the  form  of 
a  powder. 

Myrtus.  Myrtus  communis,  L.  Common  Euro- 
pean Myrtte.  (Fam.  Myrtaceap. ) — The  leaves  of  this 
plant  yield,  by  distillation,  myrtol,  which  is  a 
mixture  of  a  dextro-rotatory  terpene,  recognized 
as  pinene,  cineol,  CioHi8(),  which  is  identical  with 
cajuputol  and  eucalyptol,  and  dipentene.  The 
mixture  usually  known  as  myrtol  is  collected  be- 
tween 100°  and  180°  C.  (320°-356°  P.).  Myr- 
tol has  been  recommended  as  an  antiseptic  and  a 
powerful  stimulant  to  the  pulmonic  and  genito- 
urinary mucous  membranes,  and  useful  in  chronic 
bronchitis,  cystitis,  or  pyelitis,  .lahns  believes 
that  the  medicinal  activity  of  the  oil  depends  upon 
the  presence  in  it  of  oineol.  Dose,  from  one  to 
two  minims  (0.0(1-0.13  Cc. ),  given  in  capsules, 
from  four  to  eight  times  a  (lav.  A.  do  Vevey 
(H.  T.,  Ixiii.  1896)  has  used  the  10  per  cent,  solu- 
tion in  sterilized  olive  oil  hypodci  inically  in  ioSM 
of  eighty  to  one  hundred  and  sixty  minims 
(.r>-10  Cc.)  once  or  twice  in  twenty-four  hours, 
with  MOarted  very  good  results  in  all  forms  of 
chronic  or   bronchial   catarrh. 

Nabalus.  NabaUu  albut  (L.),  Hook.  (Prenasv- 
tins  alba.  L. )    Rattlesnake  Hoot.    White  Lettuce. 

Cancer  Weed,  Call  of  the  Faith.  Lion's  Foot. — In 
certain  portion*  of  Virginia  and  North  Carolina, 
where    this    perennial    herb   grows,    great   value    Is 

attached  to  it  in  rattlesnake  bite.  The  milky 
juice  is  taken  freely  internally,  and  its  leaves 
steeped  in  water  which  is  locally  applied  and  fre- 
quently changed.  The  plant  is  also  used  in  dysen- 
tery, and  N.  B.  Williams  has  found  tannin  in  the 
rhizome.      (A.  -/.  P.,  1887.) 

Nag-Kassar. — This  is  the  anthers  of  an  orna- 
mental tree  much  cultivated  in  Southern  Asia. 
(See  Ph.   Post,  .May,   1888.) 

Nance  Bark. — This  bark  is  believed  to  be 
obtained  from  the  Malpighia  glabra,  L.  (Fam. 
Malpighiaceae)  ;  it  is  much  used  in  Mexico  for 
tanning,  and,  according  to  F.  Holberg,  contains 
26.2  per  cent,  of  tannin.     (A.  J.  P.,  xvi.  239.) 

Naphthalan.  Naftalan. — This  is  a  greenish- 
black  soft  mass,  prepared  by  the  fractional  distil- 
lation of  naphtha  obtained  from  the  Armenian 
highlands,  having  a  slightly  empyreumatic  odor,  a 
neutral  reaction,  and  a  specific  gravity  of  0.89.  It 
melts  at  70°  C.  (158°  F. ),  is  insoluble'in  water  and 
glycerin,  but  mixes  readily  with  fats  and  oils,  and 
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is  soluble  in  ether  and  petroleum  benzin.  It  has 
been  recommended  by  Rosenbaum  and  others  as 
very  efficacious  in  the  treatment  of  pruritus  and 
burns,  as  well  as  in  chronic  eczema,  sycosis,  and 
other  parasitic  skin  affections,  and  as  having  a 
orange  of  usefulness  closely  parallel  to  that  of  the 
oil  of  cade.  It  is  necessary  to  apply  it  in  the 
form  of  a  thick  coat  to  the  affected  skin  and 
envelop  it  so  as  to  exclude  the  air.  Stains  pro- 
duced by  it  on  the  clothing  can  be  removed  by 
petroleum  or  benzene.  Applied  as  a  paste,  50  per 
cent,  naftalan,  25  per  cent,  each  of  zinc  oxide 
and  of  starch,  with  or  without  2  to  5  per  cent, 
of  menthol.  (See  Praktitchesky  Vratch,  vol.  i. 
No.   31.) 

Naphthylaminsulfonic  Acid.  Acidum  Naph- 
thylaminsulfonicum.  Naphthionic  Acid. — Sulpho- 
naphthylaminic  acid  (CioHef  NH2)  HSO3)  is  a 
white  powder,  soluble  in  about  four  thousand 
parts  of  cold  water,  which  has  been  proposed  by  E. 
jRiegler  on  chemical  grounds  as  an  antidote  for 
poisoning  by  the  nitrites  and  in  severe  iodism.  It 
as  eliminated  through  the  kidneys,  causing  acidity 
•of  the  urine,  and  has  been  recommended  in  the 
treatment  of  chronic  cystitis.  The  dose  is  eight 
.grains  (0.5  Gm. ),  taken  with  starch  in  a  capsule 
«every  three  or   four  hours. 

Naples  Yellow. — A  yellow  pigment  prepared  by 
'calcining  a  mixture  of  lead,  antimony  sulphide, 
'dried  alum,  and  ammonium  chloride,  or  a  mixture 
of  lead  carbonate,  diaphoretic  antimony,  dried 
■alum,  and  ammonium  chloride.      (Gray.) 

Narcissus.  Narcissus  Pseudonarcissus,  L.  Daf- 
fodil. Narcisse  des  pres,  Porillon,  Fr.  Gelbe  Nar- 
cisse,  G.  (Fam.  Amaryllidaceae. ) — Both  the  bulb 
and  the  bright  yellow  flowers  of  this  common 
garden  plant  have  been  used  in  medicine.  The 
flowers  have  a  feeble  peculiar  odor,  and  both  have 
a  bitter  mucilaginous  taste.  They  are  an  uncer- 
tain emetic.  It  is  probable  that  the  flowers  of 
the  wild  European  plant  are  more  powerful  than 
those  of  the  cultivated.  A.  W.  Gerrard  examined 
the  bulbs  of  daffodil,  and  obtained  a  crystalline 
neutral  principle  and  an  amorphous  alkaloid, 
which  he  calls  pscudonarcissine.  According  to 
Ruiger,  the  alkaloid  obtained  by  Gerrard  from 
the  bulb  of  the  flowering  plant  dries  the  mouth, 
checks  perspiration,  dilates  the  pupil,  especially 
when  applied  locally,  quickens  the  pulse,  and 
acts  on  the  heart  of  the  frog  antagonistically 
to  muscarine  and  pilocarpine,  while  the  alkaloid 
taken  from  the  bulb  after  flowering  causes  saliva- 
tion and  perspiration,  internally  taken  contracts 
the  pupil,  and  topically  applied  dilates  it  slightly. 
(J.  P.,  i.  436.)  In  France,  narcissus  flowers  have 
been  used  as  an  antispasmodic.  The  dose  of  the 
powder,  to  produce  an  emetic  effect,  varies,  accord- 
ing to  the  statements  of  different  physicians,  from 
twenty  grains  to  two  drachms  (1.3-7.7  Gm.)  ; 
while  the  extract  is  said  to  cause  vomiting  in 
the  dose  of  two  or  three  grains  (0.13-0.20  Gm.). 
The  bulb  is  most  powerful  in  the  recent  state. 

Narcotile. — This  is  a  colorless,  highly  volatile, 
very  inflammable  liquid,  said  to  be  a  mixture  of 
methyl  and  ethyl  chlorides,  and  to  be  produced  by 
the  action  of  hydrochloric  acid  on  a  mixture  of 
ethyl  and  methyl  alcohols.  It  has  been  highly 
recommended  as  an  anaesthetic.    (L.  L.,  1903,  1.) 

Nard.  Spikenard. — Several  aromatic  roots  were 
known  to  the  ancients  under  the  name  of  nardus, 
distinguished,  according  to  their  origin  or  place  of 
growth,  by  the  names  of  Nardus  Indica,  Nardus 
Celtica,  Nardus  montana,  etc.  They  are  supposed 
to  have  been  derived  from  different  valerianaceous 


plants.  Thus,  the  Nardus  Indioa  is  referred  to 
Nardostachys  Jatamansi  (Roxb.),  DC.  (Valeriana 
Jatamansi,  Roxb.),  of  Bengal,  the  Nardus  Celtica 
to  V.  celtica,  L.,  inhabiting  the  Alps,  Apennines, 
etc.,  and  the  Nardus  montana  to  V.  tuberosa,  which 
grows  in  the  mountains  of  the  south  of  Europe. 
The  Indian  nard,  or  spikenard,  sometimes  also 
called  Syrian  nard,  is  still  occasionally  to  be  found 
in  commerce.  It  is  a  small  delicate  root,  from 
one  to  three  inches  long,  beset  with  a  tuft  of 
soft,  light  brown,  slender  fibres,  of  an  agreeable 
odor,  and  a  bitter  aromatic  taste.  It  was  for- 
merly very  highly  esteemed  as  a  medicine,  but 
is  now  almost  out  of  use.  Its  properties  are 
analogous  to  those  of  valerian. 

Naregamia,  or  Goanese  Ipecacuanha. — The 
root  of  Naregamia  alata,  Wight  and  Am.  (Fam. 
Meliaceas),  of  Western  India,  has  been  much 
employed  as  an  emetic,  as  an  hepatic  stimulant 
in  dysentery,  and  in  small  doses  as  an  expectorant 
in  bronchitis.  Drasche  of  Vienna,  confirms  the 
value  of  the  drug.  (06.  G.  T.,  1890.)  In  it 
Hooker  has  found  an  alkaloid,  naregamine,  an 
oxidizable  fixed  oil,  and  a  wax.  (See  P.  J.,  vol. 
xv.  1887.)  The  dose  of  a  concentrated  tinc- 
ture (1  to  4)  is  from  five  to  ten  minims  (0.3-0.6 
Cc.)  ;  as  an  emetic,  from  fifteen  to  thirty  minims 
(0.9-1.8  Cc). 

Nargol. — Nuclein  Silver  contains  about  10  per 
cent,  of  silver  and  is  a  light  brownish  white  pow- 
der, easily  soluble  in  water.  The  solutions  are 
not  precipitated  by  albumin,  salt,  or  alkalies.  It 
is  used  like  protargol. 

Nasrol.  C8H9N402.S03Na.  Sodium  Sulpho- 
caffeate.  Sodium  Caffeine  Sulphonate. — Sym- 
phoral-sodium  is  an  intensely  bitter  powder  recom- 
mended as  a  diuretic  in  dropsy.  Dose,  1  grain 
(0.065  Gm.)   given  in  capsules. 

Nasturtium.  Waterci-ess.  Cresson  de  fontaine, 
Fr.  Brunnenkresse,  G.  Roripa  Nasturtium  (L.), 
Rusby  (Sisymbrium  Nasturtium,  L.,  Nasturtium 
officinale,  R.  Br.).  (Fam.  Cruciferae.) — In  sensible 
and  medicinal  properties  watercress  bears  some  re- 
semblance to  scurvy  grass,  though  milder,  and 
on  this  account  is  preferred  for  the  table.  It  is 
thought  to  be  useful  in  scorbutic  affections  and 
visceral  obstructions.  It  contains  a  volatile  oil, 
which,  according  to  A.  W.  Hofman,  contains  as 
its  chief  constituent  a  body  boiling  at  253°  C. 
(487.4°  F.),  which  he  considers  to  be  the  nitrile 
of  phenyl-propionic  acid,  C9H10O2,  and  therefore 
has  the  formula  C9H10N.  The  expressed  juice  is 
sometimes  given  in  the  dose  of  one  or  two  fluid- 
ounces  ( 30-60  Cc. )  ;  but  the  herb  is  more  fre- 
quently used  in  the  form  of  a  salad. 

Other  species  of  Roripa  (Nasturtium),  as  R. 
palustris  (L.),  Bass.  (AT.  palustre,  DC),  or 
marsh  watercress,  and  R.  amphibium  (L.),  Lyons, 
or  water  radish,  grow  in  similar  situations  with 
the  R.  Nasturtium,  and  act  similarly. 

Nerium.  Nerium  Oleander,  L.  Laurier  Rose, 
Laurose,  Fr.  Oleander,  Rosenlorbeer,  G.  (Fam. 
Apocynacea\) — The  common  ornamental  shrub 
known  as  oleander  is  affirmed  to  have  been  used 
from  time  immemorial  in  portions  of  Southern 
Europe  for  destroying  rats,  and  a  number  of 
cases  of  poisoning  by  it  have  been  reported.  For 
collection,  see  T.  G.,  July,  1888.  The  symp- 
toms have  been  vomiting,  abdominal  pain  with 
frequent  cries,  dilatation  of  the  pupil,  ver- 
tigo, convulsive  movements,  insensibility,  small, 
very  slow  pulse,  and  in  fatal  cases  epileptiform 
convulsions  with  coma  ending  in  death.  The  ac- 
tion on  the  heart  has  in  some  cases  in  which  death 
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has  not  ensued,  been  very  pronounced,  the  pulse 
for  five  days  remaining  as  low  as  forty  per  minute. 
The  infusion  made  from  four  ounces  of  the  root 
is  affirmed  to  have  taken  life.  M.  E.  Pelikan  (C. 
R.  A.  8.,  1866,  239)  found  that  in  the  frog  the 
extract  of  oleander  causes  immediate  increase  in 
the  number  of  the  heart  beats,  followed  after  a 
little  by  slowing  of  the  cardiac  movements,  and 
later  by  irregularity  of  contraction,  ending  in  sys- 
tolic arrest  of  the  ventricles  at  a  time  when  the 
auricles  continue  to  beat  and  the  frog  is  still 
able  to  jump  about  freely.  Pelikan's  experiments 
upon  dogs  have  not,  we  believe,  been  published 
in  detail,  but  they  led  him  to  the  conclusion  that 
the  oleander  acts  in  the  mammal  upon  the  heart 
in  the  same  way  as  does  digitalis.  He  also  con- 
vinced himself  that  the  active  principle  was  a 
yellow,  resinous  principle,  insoluble  in  water, 
easily  soluble  in  amyl  alcohol  and  chloroform, 
previously  discovered  by  Latour.  (J.  P.  C,  t. 
xxxii.  32.) 

Two  supposed  alkaloids  have  been  discovered  in 
oleander  by  Leukowsky  (J.  P.  C.  (3),  46.  397), 
one  named  pseudocurarine,  the  other  named  olean- 
drine.  Both  neutralize  acids;  the  former  dissolves 
in  water  and  alcohol,  but  not  in  ether,  and  is 
neither  volatile  nor  poisonous;  the  latter  is  yellow, 
amorphous,  very  bitter,  very  slightly  soluble  in 
water  but  more  freely  in  alcohol  and  ether,  and 
poisonous  in  its  action  on  the  system.  II.  (J. 
Qreenisfa  isolated  two  substances,  neriodorin  and 
ncriodorein.  which  are  probablv  not  pure  proxi- 
mate principles.  (A.  ./.  /'.,  188).  350.)  B.  C.  L. 
Bose  (/'.  ,/.,  1901,  MS)  obtained  a  resinous 
substance,  karabin,  ('21II49G8.  which  he  states  is 
one  of  the  active  constituents  of  this  plant . 
Haemal  (Ph.  Ztg.,  1901,  58)  obtained  a  semi-con- 
crete oil  to  the  amount  of  0.025  per  cent,  from  the 
leaves  of  .V.  Oleander.  Dubigadoux  and  Durieu 
affirm  that  they  have  obtained  strophanthin  from 
the   oleander   of   Algeria. 

Schmiedeberg  (.4.  B.  P.  P.,  1883,  Bd.  xvi.  145) 
finds  two  active  substances  in  the  oleander  leaf, — 
neriin  and  oleandrin.  Schmiedeberg  shows  that 
the  latter,  which  had  been  previously  described 
by  Leukowsky  as  an  alkaloid,  is  a  glucoside, 
and  on  boiling  with  very  dilute  acids  breaks 
up  into  sugar  and  a  yellow  resinous  substance 
like  digitalircsin.  With  concentrated  acids  it 
also  decomposes,  yielding  an  inactive  resin. 
Schmiedeberg  also  obtained  from  African  leaves  a 
glucoside,  nerianthin,  which  he  surmises  to  be 
an  educt  from  oleandrin.  He  found  oleandrin  to 
be  a  powerful  cardiac  poison,  but  nerianthin  not 
to  have  the  power  of  arresting  the  frog's  heart, 
although  it  exerts  some  influence  upon  it,  possibly, 
as  Schmiedeberg  surmises,  through  contaminating 
oleandrin.  Pieszczek  obtained  from  oleander  bark 
a  principle  which  he  named  rosaginin,  which  was 
very  poisonous,  resembling  strychnine  in  its  ac- 
tion   (A.  Pharm.,  cexxviii.  352). 

Pouloux  (B.  G.  T.,  May  15,  1888)  finds  that 
five  centigrammes  of  the  extract  of  oleander 
produced  in  the  frog  paralysis  and  death  in 
about  forty  minutes;  that  the  ventricle  is 
thrown  into  a  state  of  tetanus  which  is  com- 
plete in  about  five  minutes,  the  auricles  continu- 
ing to  contract  for  a  considerable  length  of  time. 
The  mortal  dose  for  the  rabbit  he  determined  to 
be  about  fifty  centigrammes  of  the  hydro-alco- 
holic extract.  In  a  few  cases  of  valvular  heart 
disease  Pouloux  found  oleander  to  do  very  well, 
and  in  seventy-five  cases  under  the  care  of  Frei- 
herr    (Aerzt.  Rund.,   1892)    it  acted  promptly  as 


a  heart  stimulant  and  tonic  in  cardiac  weakness. 
Its  diuretic  action  is  said  to  be  very  marked,  and 
not  rarely  it  acts  as  a  cathartic.  Any  irritation 
of  the  alimentary  canal  contra-indicates  its  use. 
Under  its  influence  the  pulse  rapidly  becomes 
regular  and  slow,  and  dyspnoea  and  oedema  dis- 
appear. Freiherr  asserts  that  it  is  safer  than 
digitalis  in  atheromatous  diseases.  S.  Wateff  has 
reported  a  case  of  poisoning  by  oleander  in  which 
the  symptoms  were  vomiting,  violent  headache, 
cardiac  oppression,  cold,  blue  hands,  at  first  rapid 
and  afterwards  very  slow,  weak  pulse,  with 
marked  failure  of  temperature.  Freiherr  uses 
it  in  infusion  or  tincture,  representing  as  the 
daily  dose  from  three-quarters  to  one  and  a  half 
grains  (0.048-0.096  Gm.)  of  the  dried  oleander 
bark, one  and  a  half  to  three  grains ( 0.096-0.2  Gm.) 
of  the  fresh  bark,  one  and  a  quarter  to  three  and 
and  a  half  grains  (0.08-0.23  Gm.)  of  the  dried 
fruit.  Pouloux's  dose  of  the  extract  was  three- 
quarters  of  a  grain  (0.048  Gm.).  Orfele  has  used 
the  dried  flowers — dose,  three  grains  (0.2  Gm.)  in 
substance,  or  from  ten  to  twenty  minims  (0.5- 
1.0  Cc. )  of  a  10  per  cent,  tincture — with  success. 
The  fiuidextract  would  probably  be  the  best  prepa- 
ration. 

Nervocidine. — This  is  a  yellow,  amorphous, 
hygroscopic  powder,  readily  soluble  in  wain, 
which  is  affirmed  to  be  an  alkaloid,  obtained  from 
the  East  Indian  plant,  Gasu  liasu,  and  to  be  a 
powerful  local  anaesthetic,  its  1  per  cent,  solution 
producing  marked  anaesthesia  of  the  cornea.  It 
is  stated  to  be  so  irritant  that  its  2  per  cent. 
solution  will  cause  in  dogs  and  rabbits  an  ulcera- 
tive keratitis  along  with  an  anesthesia  which 
lasts  for  days.  It  is  affirmed,  further,  to  be  a 
paralyzing  poison,  causing  such  symptoms  as  to 
almost  invalidate  its  usefulness  and  render  it 
unsafe.     {L.  L.,  1002,  1.) 

Neurodin.  Ac  ini  pom  phenyl  un  thane.  C«H4 
(OCOCllalMI.COOCaHg.— Forms  colorless,  odor- 
crystals,  fusing  at  87°  ('.,  soluble  in  1400 
parts  of  cold  water.  It  is  used  as  an  anodyne  in 
neuralqia  in  doses  of  from  fifteen  to  twenty  grains 
(1-1.3  Gm.). 

Neurolsna.  WewroUma  lobata,  R.  Br. — From 
the  leaves  of  this  plant,  used  in  the  Windward 
Islands  as  a  substitute  for  quinine,  and  in  dys- 
mtery,  B.  K.  Paul  and  A.  J.  Cownley  obtained  an 

uncrystalli/.able    alkaloid.     ( /'.    ./.,    ix.) 

Nickel.  Xueolum. — T.  P.  A.  Stewart  (A.  E. 
P.  P.,  Bd.  xviii.  154)  finds  that  in  frogs  solu- 
ble preparations  of  nickel  produce  palsy  with 
convulsive  movements  which  are  due  to  an 
action  upon  the  nerve  centres,  the  muscles  re- 
maining intact,  the  heart  also  being  affected, 
as  it  is  believed,  by  an  action  upon  its  motor 
ganglia,  in  mammals  the  chief  symptoms  pro- 
duced by  nickel  are  paralysis,  with  motor  dis- 
turbance bearing  some  resemblance  to  chorea,  with 
convulsions  and  great  irritation  of  the  gastro- 
intestinal tract,  and  a  marked  fall  of  the  blood 
pressure,  due  to  paralysis  of  the.  vasomotor  centre. 
Large  doses  of  nickel  seem,  however,  to  be  neces- 
sary for  a  toxic  influence,  and  the  use  of  nickel 
in  culinarv  instruments  appears  to  be  entirely 
safe.  Riche  (B.  A.  M.,  1888),  as  the  result  of 
experiments  made  upon  dogs  and  guinea  pigs, 
reaches  the  conclusion  that  nickel  is  not  more 
poisonous  than  iron.  Thus,  a  dog  absorbed  over 
five  drachms  of  it  in  sixty  days,  and  increased 
in  weight.  The  results  obtained  by  Riche"  have 
been  confirmed  in  Germany  bv  Von  Hamel  Roos 
and  by  Schulz.   (P.  J.,  Dec.  1887.) 
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Nickel  Bromide  is  a  greenish-yellow  powder,  of 
a  sharp,  almost  burning  taste,  freely  soluble  in 
water,  and  making  a  grass-green  solution.  It  is 
made  by  the  action  of  bromine  vapor  upon  the 
finely  divided  metal,  either  by  heating  the  nickel 
in  the  vapor,  or  by  the  action  of  the  two  in  the 
presence  of  water.  It  forms  deliquescent  needles 
of  NiBr2  -f-  3H20.  It  was  first  brought  forward 
by  J.  M.  Da  Costa  as  a  remedy  for  epilepsy  and 
kindred  disorders,  and  its  value  has  been  con- 
firmed by  R.  Leaman.  (Med.  Gaz.,  April  18, 
1885.)  He  affirms  that  ten  grains  of  the  nickel 
salt  are  equal  to  thirty  grains  of  potassium 
bromide;  that  it  is  best  used  in  effervescing 
form,  made  by  mixing  the  salt  with  sodium  bicar- 
bonate and  tartaric  acid  and  moistening  with  alco- 
hol and  passing  the  moist  powder  through  a 
sieve  and  drying  in  a  warm  closet.  It  has  been 
physiologically  investigated  by  H.  A.  Hare,  who 
finds  (T.  07.,  vol.  ii.  297)  that  it  is  a  powerful 
paralyzant  to  the  spinal  cord,  the  motor  and 
sensory  nerve  trunks,  and  also  to  the  voluntary 
muscle.  In  sufficient  dose  it  causes  immediate 
diastolic  cardiac  arrest.  In  smaller  doses  it  les- 
sens the  arterial  pressure  by  depressing  the  heart 
and  the  vasomotor  centres. 

Nickel  Carbonate.  Niccoli  Carbonas.  Carbonate 
Niccolique,  Fr.  Niclcelkarbonat,  G. — Made  by  pre- 
cipitating the  solution  of  a  nickel  salt  with  potas- 
sium carbonate.  It  is  from  pale  green  to  dark 
green,  of  variable  composition  and  is  little  used, 
though  at  one  time  it  was  often  employed  in 
ancemia  in   doses  of   two   grains    (0.13   Gm.). 

Nickel  Carbonyl.  Carbonic  Oxide-Nickel. 
Nickel-Kohlenoxyd,  G.  Ni(C0)4. — This  substance 
was  first  investigated  by  Mond,  Lang,  and  Quincke, 
who  reported  to  the  Societe  de  Biologie,  1890, 
that  it  is  difficult  to  handle  because  its  vapors 
produce  excruciating  headache,  and  that  it  is 
a  violent  poison,  evidently  destroying  the  haemo- 
globin of  the  blood.  A.  Mittasch  (A.  E.  P.  P., 
xlix.  367;  L.  L.,  1903,  i.)  found  that  the  vapors 
produced  febrile  reaction  with  violent  disturbances 
of  respiration,  followed  by  great  and  very  per- 
sistent malaise  and  weakness.  Langlois  (C.  R. 
S.  B.,  1891),  also  McKendrick  and  Snodgrass 
(B.  M.  J.,  June,  1891),  have  shown  that  it  acts 
by  being  broken  up  in  the  body  and  yielding 
carbon  dioxide  to  the  haemoglobin.  It  produces 
prolonged  fall  of  temperature,  but  it  is  not 
probable  that  it  will  prove  of  any  practical  value 
in  medicine.  For  physical  properties  and  methods 
of  preparation,  see  authors  already  quoted. 

Nickel  Chloride.  Niccoli  Chloridum.  Clorure 
de  Nickel,  Fr.  Nickelchloriir,  G. — A  green,  very 
deliquescent  salt,  containing  6H20,  45.4  per  cent, 
of  its  weight.  The  anhydrous  chloride  is  yellow 
and  sublimes  in  vellow  scales,  without  melting. 

Nickel  Sulphate.— Niccoli  Sulphas,  NiS04.7H20, 
is  formed  by  dissolving  nickel  carbonate  in  diluted 
sulphuric  acid,  concentrating  the  solution,  and 
setting  it  aside  to  crystallize.  The  carbonate  is 
procured  by  dissolving  the  impure  nickel  arsenide, 
sold  under  the  name  of  speiss,  coarsely  powdered 
and  mixed  with  half  its  weight  of  iron  filings,  in 
nitrohydrochloric  acid.  The  solution  is  evapo- 
rated to  dryness,  and  the  residue  treated  with 
water,  which  takes  up  the  impure  nickel  chloride, 
and  leaves  the  arsenic  in  the  form  of  the  insoluble 
ferric  arsenate.  The  liquid  is  then  acidulated  with 
hydrochloric  acid,  treated  with  hydrogen  sulphide 
in  excess,  which  precipitates  the  copper,  and,  after 
filtration,  boiled  with  a  little  nitric  acid  to  oxi- 
dize any  remaining  iron.    The  cold  liquid,  largely 


diluted  with  water,  is  next  treated  with  a  solu- 
tion of  sodium  bicarbonate,  gradually  added, 
which  throws  down  the  iron  in  the  state  of  ferric 
oxide.  Lastly,  the  filtered  solution,  containing 
the  nickel  chloride  nearly  pure,  is  boiled  with 
sodium  carbonate,  which,  by  double  decomposi- 
tion, throws  down  a  pale  green  precipitate  of 
nickel  carbonate.  Nickel  sulphate  is  in  the  form 
of  emerald-green  crystals,  efflorescent  in  the  air, 
soluble  in  three  parts  of  cold  water,  but  insoluble 
in  alcohol  and  ether.  It  has  a  sweet,  astringent 
taste.  Simpson  of  Edinburgh,  found  this  salt  to 
act  as  a  gentle  tonic;  useful  in  migraine  in  doses 
of  from  half  a  grain  to  a  grain  (0.032-0.065  Gm.) 
three  times  a  day.  In  large  doses  it  is  liable  to 
produce  nausea  and  vomiting,  especially  when  the 
stomach  is  empty.  (See  Braithwaite's  Retrospect, 
xxvii.  446.) 

Nicotine  Salicylate.  Nicotinw  Salicylas.  C^R* 
(0H)C00H.Ci0Hi4N2.  This  substance  occurs  in 
colorless  crystals,  soluble  in  water  and  alcohol, 
fusing  at  118°  C.  (244.4°  F.).  Under  the  name 
of  eudermol  a  substance  composed  chiefly  of  lano- 
lin, containing  0.1  per  cent,  nicotine  salicylate, 
has  been  put  upon  the  market  and  highly  com- 
mended for  the  treatment  of  scabies  and  other 
parasitic  diseases  of  the  skin,  also  of  itching 
eczema.  Ointments  containing  a  larger  per  cent, 
are  said  to  be  dangerous.  (Th.  M.,  1898.)  The 
application  of  the  ointment  should  be  followed 
after  some  hours  by  a  soap  bath.  L.  C.  Fettich 
has  used  the  1  per  cent,  lanolin  ointment  of 
nicotine  salicylate  in  cases  of  mange  of  dogs. 
When  the  mange  is  of  the  acaridic  variety  the 
treatment  should  be  assisted  by  baths  containing 
2  to  4  per  cent,  of  potassium  sulphide. 

Nigella.  Nigella  sativa,  L.  Nutmeg-flower. 
Small  Fennel-flower.  Faux  Cumin,  Fr.  Schwarz- 
kiimmel,  G.  (Fam.  Ranunculaceae). — A  small  an- 
nual plant,  growing  wild  in  Syria  and  the  south 
of  Europe,  and  cultivated  in  various  parts  of  the 
world.  The  seeds,  semen  nigellw,  are  ovate,  some- 
what compressed,  about  a  line  long  and  half  as 
broad,  usually  three-cornered,  with  two  sides  flat 
and  one  convex,  black  or  brown  externally,  white 
and  oleaginous  within,  of  a  strong,  agreeable, 
aromatic  odor,  like  that  of  nutmegs,  and  a 
spicy,  pungent  taste.  (P.  </.,  1882,  681.)  Their 
chief  constituents  are  a  volatile  and  a  fixed  oil 
(1.5  per  cent,  of  the  former  and  35  per  cent,  of 
the  latter),  and  an  amorphous  glucoside,  mclan- 
thin,  which  is  decomposed  by  diluted  hydro- 
chloric acid  into  melanthigcnin  and  sugar.  The 
nigellin  of  Reinsch  does  not  seem  to  have  been  a 
pure  substance.  Rochebrune  has  found  a  power- 
ful paralyzing  alkaloid,  to  which  he  gives  the 
name  of  nigelline.  (Toxicol.  Africaine,  vol.  i.) 
Melanthin,  according  to  W.  von  Schulz,  exhibits 
the  typical  physiological  action  of  the  most  poison- 
ous saponins.  In  India  the  seeds  are  considered 
as  stimulant,  diaphoretic,  and  emmenagogue,  and 
are  believed  to  increase  the  secretion  of  milk. 
They  are  also  used  as  a  condiment,  and  as  a  corri- 
gent  or  adjuvant  of  purgative  and  tonic  medicines. 

Nirvanin.  Hydrochloride  of  diethylglycocoll- 
p-amid-o-oxybcnzoic-methylester,  of  the  formula: 
J  CH2.N=(C2H5)2.HC1 
\  CO.NH.C6H4  ( OH )  C00CH3 
Nirvanin  occurs  in  white  prisms  with  a  melt- 
ing point  of  1S5°  C.  (365°  F.),  affording  a  violent 
reaction  with  ferric  chloride,  and  soluble  in  water. 

Nirvanin  has  been  brought  forward  as  a  local 
anaesthetic,  with  a  claim  that  it  is  only  about 
one-tenth    as    actively    toxic    as    cocaine,    and    is 
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as  effective  as  a  local  anaesthetic.  It  is  also 
alleged  to  be  actively  antiseptic,  the  1  per  cent, 
solution  effectively  preventing  the  growth  of  bac- 
teria. The  5  per  cent,  solution  placed  in  the  eye 
produces  a  temporary  irritation  followed  by  last- 
ing anaesthesia.  It  has  been  used  to  a  considerable 
extent  as  a  substitute  for  cocaine  in  infiltration 
anasthesia,  the  strength  of  the  solution  used 
varying  from  one-tenth  to  one-third  of  1  per 
cent.  Nirvanin  lias  also  been  used  to  a  consider- 
able extent  in  dentistry;  eight  grains  (0.5  Gm.) 
are  stated  to  have  been  given  to  an  adult,  hypo- 
dermicallv.  without  the  production  of  toxic  symp- 
toms.   (Elsberg.  Ther.  Prog.,  April.  1900.) 

Nitrated  Alcohols. — The  following  substances 
of  the  possible  series  of  nitrated  alcohols  have 
been  studied  by.l.  B.  Bradbury  (H.  M.J.,ii.  1895)  ; 

Methyl  Nitrate,  CH».ONOi(CH»NOa). 

Glycol    (Ethylene)    Dinitratc  CH*ONOi 

CaHft(NO»)B  CH2.0N02 

(H2.ONO2 

Glycerol  Trin  i  I  ml  r    (  Xitroglyccrin)    r^rrovn 

C»H.(NO.)«  ,    '    -M2 

CH»ONO| 

CHfrONOi 

(<'n.ON02)2 


Erythrol  Telranitrale 

C*He(N08)« 


Arabinol  Pentanitratt 
C3aHf(NOi), 


Mannitol  ll<  amnitrate 

I  ..lle(N<)3)6 


('•ir2.()\oa 

CH2.0\Oa 
(<'ll  '>N02)3 
ONOi 

CH^ONOi 
(CH.ONOg)4 

CHgONOi 

Of    the    group    Ihe    flrsl    three    are    Liquid.      The 

others  are  crystalline  oolorleaa  solids,  stable  in  the 

dark  at  a  moderately  low  temperature,  turning 
yellow  and  exploding  when  heated  rapidly  or 
percussed,  of  slight  solubility  in  water,  soluble 
in  alcohol  and  ether,  responding  when  heated  to 
the  meta-phenj lene  diamine  tes( , 

Bradbury  has  shown  thai  ;ill  these  substances 
have  similar  physiological  action,  differing  among 
themselves  and  from  amy]  nitrite  simply  in 
the  rapidity  and  rugaciousness  of  influence. 
Qlycol  dinitrate  in  T]^  of  a  grain  (0.0008  Qm.) 
doses  markedly    influences   arterial    tension    in   the 

human  being,  but  its  effect  is  not  maintained 
longer  than  sixteen  minutes,  Erythrol  and  man- 
nitol nitrates  were  found  to  be  slow  in  action  but 
of   remarkable    permanence   and    influence,   their 

effect  on  the  lower  animals  Luting  more  than 
four  or  five  hours.     Methyl  nitrate  was  feeble  and 

fugacious  in   it-  influence. 

Both  erythrol  and  mannitol  nitrates  have  been 
used  by  Bradbury  in  angina,  aneuriam,  liny 
vaud's  disease,  asthma,  headache,  and  various 
other  affections  for  which  nitroglycerin  has  been 
employed.  Erythrol  nitrate,  as  more  soluble,  ap- 
pears to  be  preferable  to  mannitol  nitrate:  it  has 
been  used  and  highly  commended  by  Arthur  Bur- 
ton and  others.  Tt  may  be  given  in  powder  or  in 
solution.  It  is  less  easily  exploded  than  nitro- 
glycerin, but  great  care  must  be  practised  in  any 
attempt  at  powdering,  as  a  very  serious  explosion 
has  occurred  from  rubbing  it  in  a  mortar  with 
sugar  of  milk.  One  part  of  it  may  be  dissolved 
in  sixty  parts  of  alcohol  and  a  fluidrachm  of  this 


taken  in  an  ounce  of  water  every  four  to  six  hours. 
The  dose  of  the  1  per  cent,  alcoholic  solution  of 
mannitol  nitrate  is  one  and  a  half  fluidrachms 
(5.5  Cc).    These  solutions  are  said  to  be  stable. 

Nitrobenzene.  ~Sritrobenzole.  Oil  of  Mirbane. 
CsHgNOs. — Nitrobenzene  is  formed  by  the  action 
of  strong  fuming  nitric  acid  upon  benzene, 
C6H6  +  HNO3  =  C6H6NOa  +  H20 
The  product,  after  having  been  washed  with 
water,  is  an  oily,  yellowish,  intensely  sweet 
liquid,  with  an  odor  like  that  of  oil  of 
bitter  almond.  Its  density  is  1.186,  and 
boiling  point  213°  C.  (415°  F.).  It  has  become  of 
commercial  importance,  being  produced  as  an 
intermediate  product  in  the  manufacture  of  aniline 
oil,  and,  under  the  name  of  artificial  oil  of  bilter 
almonds,  or  oil  of  mirbane,  being  employed  for 
scenting  soaps  and  pomades.  Its  use  in  articles 
of  food  and  for  flavoring,  as  a  substitute  for  bitter 
almond  oil,  is  properly  forbidden  under  pure 
food  regulation.  For  method  of  detecting  nitro- 
benzene in  oil  of  bitter  almond,  see  Oleum  Amyg- 
dala; Aniarer,  p.  829. 

In  manufactories  where  nitrobenzene  is  made, 
headaches,  with  sleepiness,  are  not  infrequently 
produced  by  inhalation  of  the  fumes;  much  more 
serious  poisoning  is  liable  to  occur,  and  there  have 
been  a  number  of  deaths  produced  by  nitrobenzene. 
The  symptoms  may  come  on  almost  immediately, 
or  they  may  he  delayed  for  some  hours.  Accord- 
ing to  Filehne  (.1.  /■'.  P.  P.,  Bd.  ix.),  the  slow- 
ness of  action  is  chiefly  dependent  on  the  fact 
that  nitrobenzene,  when  mixed  with  the  contents  of 
Ihe  stomach  and  intestines,  is  absorbed  with  very 
great  slowness;  for  if  the  drug  be  injected  di- 
rectly  into  the  blood  of  the  rabbit,  it  produces 
d<a1h  in  convulsions  in  leas  than  a  minute.  The 
fir-t  symptoms  of  poisoning  are  headache,  with 
muscular  weakness,  and  a  peculiar  bluish  color  of 
1  he  face,  and  disturbance  of  consciousness.  In  the 
fully  developed  poisoning  the  whole  surface  of  the 
body  is  a  deep  bluish  color,  and  the  mUOOUS  mem- 
branes a  bluish  gray;  the  pupils  are  dilated; 
the    muscular    relaxation    is   complete,   except   that 

sometimes]  the  jaw  is  rigidly  set;    the  conscious* 

is    losf;     the   respiration    is    rapid,   but   shal- 
low  and    irregular;     the   pulse    rapid    and    thready, 

fir  entirely  absent.     The  mine  contains  urobilin, 

Indican,  and  acetone.  Recovery  may  occur,  as  in 
a  ease  reported  by  Stevenson  (f/i/i/'.s  //.  R.,  vol. 
x\i.  1$76),  after  many  hours  of  unconsciousness, 
the  bluishness  of  the  skin  and  the  headache  re- 
maining  for  several  hours  longer.  After  death, 
flic  blood  is  of  a  deep  chocolate  brown,  and, 
according  to  Filehne.  has  lost  the  power  of  ab- 
sorbing oxygen.  Lewin  has  seen  the  blood  so 
changed  that,  after  five  weeks'  standing,  the  oxy- 
hemoglobin line*  could  still  be  made  out,  and 
ectrum  is  altered.  (See  A.  Phyn.,  1879.) 

In  poisoning  of  the  lower  animals  convulsions 
are  frequent  phenomena,  and,  according  to 
Letheby  (P.  ./..  Sept.  1863),  after  small  doses, 
the  animal  sometimes  for  days  will  have  more  or 
leas  unconsciousness,  with  epileptic  attacks,  and 
at  length  die  of  exhaustion,  or  gradually  recover. 
In  the  guinea  pip,  but  not  in  the  dojr,  Ewald  has 
found  nitrobenzene  to  produce  glycosuria.  (P.  M. 
T..  vol.  iv.  312.) 

The  cause  of  death  appears  to  be  paralysis 
of  the  motor  nervous  centres.  Letheby  states 
that  nitrobenzene  is  partly  converted  in  the  body 
into  aniline,  but  this  is  denied  by  Filehne,  who 
asserts  that  the  aniline  was  produced  by  the  pro- 
cesses  used   by   Letheby.      According   to    Caspar, 
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death  from  prussic  acid  and  nitrobenzene  may  be 
distinguished  by  the  fact  that  when  the  body  is 
left  open  for  some  hours,  the  odor  of  prussic  acid 
leaves,  while  that  of  nitrobenzene  persists.  The 
minimum  fatal  dose  is  not  known;  according  to 
Taylor,  fifteen  drops  (0.75  Cc.)  taken  by  the 
mouth,  have  proved  fatal,  and  in  Stevenson's 
case,  twenty-three  minims  (1.42  Cc. ),  taken  in 
seven  doses,  in  forty-eight  hours  produced  uncon- 
sciousness and  respiratory  arrest,  so  that  death 
would  probably  have  occurred  if  treatment  had 
not   been   instant. 

The  proper  treatment  would  appear  to  be 
emetics,  the  early  use  of  artificial  respiration, 
maintenance  of  the  bodily  temperature,  and  the 
stimulation  of  the  respiration  and  circulation  by 
hypodermic  injections  of  atropine,  strychnine,  and 
digitalis.  In  a  case  reported  by  Werner  (B.  K. 
W.,  1884,  xxi.),  life  was  apparently  saved  by 
bleeding  sixteen  fluidounces  (480  Cc.)  and  trans- 
fusing twelve  fluidounces  (.'WO  Cc.)  of  defibri- 
nated  blood. 

Dinitrobenzene.  Dinitrobenzol.  CeH^NOa^- 
On  boiling  benzene  with  fuming  nitric  acid,  there 
is  formed  chiefly  metadinitrobenzene,  fusing  at 
90°  C.  (194°  P.),  with  small  amounts  of  the  ortho 
and  para  compounds.  By  crystallizing  out  of 
alcohol,  the  meta  compound  can  be  obtained  pure. 
Dinitrobenzene  has  attracted  considerable  atten- 
tion on  account  of  the  number  of  cases  of  poisoning 
by  it  occurring  among  the  workmen  in  aniline 
works.  The  symptoms  are  said  to  be  jaundice, 
enlargement  with  tenderness  of  the  liver,  diar- 
rhoea with  colorless  stools,  and  dark  brown  urine 
in  which  dinitrobenzene  can  be  located  by  the 
phenylene-diamine  test.  The  toxicology  has  been 
especially  studied  by  Strassmann  and  Strecker 
(Friedreich's  Blatt.  f.  Gerich.  Med.  u.  Sanitats- 
polizei,  Heft  iv.  1896),  who  add  to  the  symptoms 
already  given,  headache,  a  peculiar  bluish 
discoloration  of  the  face  and  general  surface,  a 
tendency  to  fainting,  with  excessive  sweating, 
vomiting,  fall  of  temperature,  great  muscular  weak- 
ness, and  finally  collapse.  It  is  noted  also  that  in 
animals  experimentally  poisoned  there  has  been 
destruction  of  the  red  blood  corpuscles  with 
consequent  haemoglobinuria  and  wide-spread  fatty 
degeneration.  According  to  White  and  Hay  (L. 
L.,  ii.  1901)  pure  dinitrobenzene  is  much  less 
poisonous  to  the  workers  than  is  the  commercial 
dark  colored  substance  which  contains  mono- 
nitrobenzene.  Mononitrobenzene  is,  however,  ac- 
cording to  the  same  authority,  scarcely  poisonous, 
the  reason  that  the  commercial  mixture  is  more 
poisonous  than  the  pure  dinitrobenzene  being 
that  the  mononitrobenzene  is  a  powerful  solvent 
of  dinitrobenzene,  making  an  oily  mass  which  ad- 
heres to  the  skin  and  yields  to  absorption  the 
dinitrobenzene.  The  fact  that  the  dinitrobenzene 
is  absorbed  through  the  skin  of  the  workmen  is 
so  generally  recognized  that  in  most  commercial 
laboratories  the  workmen  are  required  to  wear 
specially  close  fitting  clothing  over  the  body  and 
head,  and  to  practise  absolute  cleanliness. 

Nitrogen  Monoxide,  so-called  Nitrous  Oxide. 
Laughing  Gas.  Oxyde  nitrcux,  Protoxide  d'Azote, 
Fr.  Stickstoffoxydul,  Lachgas,  G.  N20. — These 
names  have  been  given  to  a  gaseous  substance, 
discovered  by  Priestley  in  1776,  but  first  brought 
into  general  notice  in  1800  by  Humphry  Davy, 
who  discovered  and  made  known  the  remarkable 
exhilarating  properties  which  earned  for  it  the 
name  of  laughing  gas. 


Preparation. — In  its  preparation,  pure  fused 
ammonium  nitrate  is  submitted  in  a  glass  retort 
to  a  heat  sufficient  to  decompose  it,  not  exceeding 
204.4°  C.  (400°  F.),  and  the  resulting  gas  and 
vapor  are  collected  in  a  glass  receiver  over  warm 
water  or  a  saturated  aqueous  solution  of  com- 
mon salt.  Warm  water  is  preferred  because  cold 
water  absorbs  much  of  the  gas,  and  would  con- 
sequently occasion  loss,  and  even  warm  water, 
though  it  takes  up  much  less,  is  not  entirely  un- 
objectionable on  this  score;  the  saline  solu- 
tion is  therefore  probably,  on  the  whole,  best 
adapted  to  the  purpose.  When  ammonium  ni- 
trate is  heated  to  the  point  of  decomposition,  it 
is  wholly  resolved  into  aqueous  vapor  and  nitrogen 
monoxide,  according  to  the  reaction: 
NH4.NO3  =  2H20  +  N20 
But  it  is  necessary  not  to  let  the  heat  employed 
in  the  process  be  too  high,  as  otherwise,  be- 
sides nitrous  oxide,  there  will  come  over  portions 
of  nitric  oxide,  uncombined  ammonia,  and  prob- 
ably even  nitric  acid,  which  contaminate  the  prod- 
uct, and  render  it  unfit  for  use.  This  may  be 
avoided  by  arresting  the  process  as  soon  as  any 
white  fumes  appear  in  the  retort.  Peculiar  care 
also  must  be  taken  that  the  ammonium  nitrate 
should  be  pure,  and  especially  free  from  ammo- 
nium chloride,  which  might  cause  an  admixture 
of  chlorine  in  the  product.  To  insure  against 
impurities  of  this  kind,  it  is  best  in  any  case  in 
the  least  doubtful,  and  perhaps  it  might  be  best 
in  all  cases,  to  cause  the  nitrous  oxide,  before  it 
is  used  by  inhalation,  to  pass  successively  through 
two  solutions:  one,  of  ferrous  sulphate,  to  re- 
move any  nitric  oxide  that  might  be  present; 
the  second,  of  potassium  or  sodium  hydroxide,  to 
neutralize  acid  impurities  and  chlorine.  At  times 
nitrogen  gas  is  also  found  in  the  nitrogen  mon- 
oxide, probably  resulting  from  a  trace  of  nitrite 
present  or  some  reducing  action  upon  the  nitrate 
in  the  moment  of  its  decomposition.  When  the 
monoxide  is  liquefied  under  pressure  this  free 
nitrogen  remains  as  unliquefied  gas. 

Nitrogen  monoxide  gas  is  colorless,  nearly  or 
quite  inodorous,  slightly  sweetish  to  the  taste,  and 
of  the  sp.  gr.  1.527.  Cold  water  will  absorb  about 
three-fourths  of  its  bulk  of  the  gas,  and,  under 
pressure,  much  more,  and,  thus  impregnated,  has 
a  slight,  not  unpleasant  odor,  and  a  sweetish 
taste.  By  the  joint  influence  of  cold  and  pressure 
the  gas  may  be  condensed  into  a  liquid,  which  is 
colorless,  very  mobile,  and  capable,  under  the 
ordinary  atmospheric  pressure,  of  remaining  liquid 
at  —12.7°  C.  (9°  F.).  The  liquefaction  was 
effected  by  Bianchi  at  0°  C.  (32°  F.),  under 
a  pressure  of  thirty  atmospheres.  (A.  J.  P., 
1865,  275.)  Inflammable  bodies  will  generally 
burn  with  increased  vigor  in  nitrous  oxide,  which 
is  entirely  incapable  of  giving  oxygen  to  the  blood. 

The  anaesthetic  property  of  nitrogen  monoxide 
was  discovered  by  Hinnphry  Davy;  but  the  first 
practical  application  of  it  to  this  purpose  was 
made  by  Horace  Wells  of  Connecticut. 

For  short  minor  surgical  operations  the  gas  is 
an  excellent  anaesthetic,  but  in  severe  operations 
it  is  not  to  be  relied  on.  any  interruption  of  the 
inhalation  being  followed  by  immediate  return 
to  consciousness.  The  apparatus  required  for  its 
production,  storage,  exhibition,  and  administra- 
tion is  also  so  cumbrous  that  practically  nitrous 
oxide  is  only  employed  by  the  dentist.  It  is  cer- 
tainly a  very  safe  agent  when  used  with  due 
care,  although  it  has  caused  death.     The  common 
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mode  of  exhibition  is  by  means  of  an  air-tight 
bladder  or  bag,  with  a  tube  and  mouth  piece  at- 
tached. 

NitrouM  Oxide  Water. — Water  impregnated  un- 
der pressure  with  nitrogen  monoxide  forms  the 
nitrous  oxide  water,  or  so-called  oxygenous  aerated 
water,  which  has  been  used  to  some  extent  as  an 
internal  reined}',  but  is  probably  physiologically 
inactive  and  lias  passed  into  desuetude. 

Nitro=Propiol.  Ortho  -  nitro  -  phenyl  -  piopiolic 
acid,  when  heated  with  grape  sugar  in  the  pres- 
ence of.  soda,  forms  indigo,  according  to  the  fol- 
lowing equation: 

2C6H4  ( N02 )  .CSC— <  'OOH  -4-  4H  = 

CmHwNgO,  +  2COs  +  2HsO 
The  formation  of  indigo  is  rendered  evident  by  a 
blue  coloration  of  the  fluid.  The  compound  there- 
fore serves  as  a  qualitative  test  for  the  glucose  in 
urine.  Von  Gernardt  recommends  the  following 
method  for  carrying  out  the  test:  Place  10  to 
Lfi  drops  of  the  urine  under  examination  in  a 
test  tube,  add  one  hundred  and  sixty  minima 
(10  Ce. )  distilled  water  and  a  nitro  propiol  tablet, 
and  carefully  heat  the  mixture  for  two  to  four 
minutes,  in  the  presence  of  sugar  the  fluid  first 
becomes  green  and  subsequently  intensely  blue. 
This  reaction  is  sufficiently  sensitive  to  indicate 
with  certainty  0.:{  per  cent,  of  sugar  and  poa- 
the    advantage    that     it    only    takes    place    if 

grape  Bugar   i-  actually  present    in   the  urine. 

Njimo  Wood.  Nfimo  «;i-  introduced  into  Gter- 
many    from    the   Cameroona   with   the   statement 

that  it  had  digestive  properties  similar  to  those 
of  pep  in.  It  is  a  stem  wood,  often  with  pieces 
of    root,    of    a    yellow    Color,    musk  like    odor,    ami 

bitter  taste.     SchuU    il'h.  Zt</..  Jnne   12,   1886) 

finds  that    it   is  not  a  digestive,  and   that    it   yields 

a   resinous  extract    not    poisonous  to  frogs.     The 

alcoholic  extract  of  the  drag  is  yellow  by  trans- 
mitted li<_>ht,  but  exhibits  a  green  fluorescence 
resembling  uranium  gla 

Noctilucine. — For  an  account  of  this  substance, 
to  which  is  ascribed  the  phosphorescence  of  ani- 
mals, see  ./.   /'.   ('..  4e  ser..  xvii. 

Normalin   is  said   to  contain  hemoglobin  and 

arsenic    scrum  albuminate,    and    lo    be    an    alteta- 

tive  tonic  used  in  skin  diseases  and  various 
other  disorders   in   which   such   an   alterative   Is 

indicated. 

Nosophen.      Titra  -  iodo  -  jilimol  -  phthaU  its. 

CgHglgOH 

^CO-0 

Nosophen  is  obtained  by  the  action  of  iodine  on 
solutions  of  pheiiolphthalein.  It  is  an  impalpa- 
ble, yellow  ish  gray,  odorless,  tasteless  powder, 
containing  61.7  per  cent,  of  iodine  in  combination. 
It  may  be  heated  up  to  220°  C.  (428°  F.)  with- 
out decomposition.  It  is  insoluble  in  water  and 
acids,  soluble  with  difficulty  in  alcohol,  glacial 
acetic  acid,  ether,  and  chloroform,  but  readily 
soluble  in  alkalies,  with  the  last  of  which  it  forms 
salts  from  which  it  is  easily  freed  at  low  tem- 
perature by  carbon  dioxide.  In  the  presence  of 
heat  it  liberates  carbon  dioxide  from  its  alkaline 
salts.  By  virtue  of  its  two  hydroxyl  groups, 
nosophen  is  an  acid,  readily  soluble  in  alkalies 
with  replacement  of  the  hydrogen  atoms  of  both 
hydroxyl  groups  by  a  metal.  Two  of  the  salt3 
of  nosophen  have  been  put  upon  the  market, — the 
sodium  salt  (antinosine)  and  the  bismuth  salt 
(eudoxine). 


Antinosine    has    the    following    structural    for- 
mula: 

_CeHaIaONa 

CeH4--^  ^-CeHaIaONa. 

^CO— o 
It   is   a   dark   blue,   amorphous   powder   which   is 
readily  soluble  in  water  and  alcohol. 
Eudoxine  has  the  formula: 

-CeHalaO 
-C<  " 
Celi4--^^^  ^-  CgHalaO 


iBis 


^CO-O 

It  is  a  reddish-yellow,  tasteless,  odorless  powder, 
insoluble  in  water,  which  is  decomposed  by 
alkalies  into  bismuth  oxide  and  a  soluble  salt 
of  tetra-iodo-phenol-phthalein.  It  contains  52.9 
per  cent,  of  iodine  and  14.5  per  cent,  of  bismuth. 
Mtdicinal  Properties  and  Uses. — It  is  stated 
that  in  nosophen  and  its  two  salts  the  iodine  is 
so  firmly  combined  that  it  is  not  liberated  in  the 
human  system,  either  when  applied  locally  or  ad- 
ministered internally,  and  that  the  preparations 
are  therefore  incapable  of  producing  toxic  effects. 
It  is  further  affirmed  that  nosophen  is  in  itself 
germicidal  and  locally  an  alterative,  and  that, 
being  free  from  toxic  properties,  it  is  superior  to 
iodoform.  It  is  not  irritant,  and  may  be  used 
freely  as  a  local  application  in  powdered  form  in 

all  those  oases  to  which  iodoform  is  applicable, 
and  has  been  especially  recommended  in  nasal 
and  Laryngeal  diseases.  It  has  been  administered 
internally  as  an  intestinal  antiseptic  in  doses  of 
from  live  to  ei^ht  grains  (0.32-0.5  (3m.). 

It  is  affirmed  that  antinosine  has  the  same  gen- 
eral  properties  as  a  germicide  as  nosophen,  and 
that  being  soluble  in  water  it  affords  a  valuable 
application  in  many  cases  to  which  the  nosophen 
as  a  dusting  powder  is  scarcely  applicable,  The 
strength  <>i  the  local  application  varies:    from  2 

to  3  per  Bent,  in  diseases  of  the  nose,  mouth,  and 
throat,  from  1  to  2  per  cent,  in  gonorrhoea,  from 
I  to  1  per  cent,  for  irrigation  of  the  bladder  and 
in  cystitis,  from  1  to  500  to  1  to  1000  for  washing 
out  of  the  stomach   in  gastric  catarrh,  ciuicci,  fir. 

Its  2  per  cent,  solution  is  said  by  W.  P.  Cole 
man  to  act  most  favorably  in  all  forms  of  extei 
nal  Inflammation  about  the  eye,  in  purulent  otitis 
media,  etc.  Owing  to  its  solubility  in  water  and 
its  freedom  from  odor  and  taste,  it  is  coining  into 
vogue  as  a  mouth  wash;  for  this  purpose  its 
glycerin  solution  is  preferable,  aromatics  being 
added  to  taste.  A  teaspoonful  (3.75  Cc.)  of  the  1 
pei  cent,  solution  in  a  tumblerful  of  water  is  the 
Strength  commonly  employed,  but  when  there  is 
a  severe  stomatitis  a  2  per  cent,  or  even  stronger 
solution  may  be  used  without  dilution. 

Its  intravenous  use  has  been  suggested,  but, 
according  to  Binz  and  Zantz  (Fort.  Med.,  xiii. 
1895),  it  is  decomposed  in  the  blood  when  so 
given  and  nosophen  precipitated. 

Eudoxine  is  believed  to  be  slowly  decomposed 
by  the  alkaline  juices  of  the  intestines,  with 
liberation  of  antinosine  and  bismuth.  It  has  been 
given  in  doses  of  from  a  half  to  eight  grains 
(0.032-0.5  Gm.)  three  times  a  day,  with  alleged 
most  excellent  results,  in  diarrhoeas,  gastric  and 
intestinal  indigestions,  and  even  gastric  cancer. 

Nuclein  is  a  compound  proteid  closely  resem- 
bling mucin,  but  distinguished  by  its  phosphorus 
content  (1.89-2.88  per  cent.),  while  it  contains 
no  sulphur.     It  is  probable  that  numerous  varie- 


PART  II. 


Nutrin. — Oatmeal. 


1583 


ties  of  nuclein  exist,  all  being  compounds  of  sim- 
ple proteids  with  nucleic  acid.  Nuclein  may  be 
isolated  by  treating  the  cells  with  artificial  gas- 
tric juice,  by  which  the  investing  protoplasm  is 
dissolved,  leaving  the  nuclein  unaffected.  Nucleic 
acid  is  an  amorphous  white  powder  of  strong  acid 
reaction,  readily  soluble  in  water  containing  a 
small  amount  of  alkali,  insoluble  in  alcohol  and 
ether. 

The  nuclein  solution  is  a  5  per  cent,  solution  of 
nucleic  acid  from  yeast  in  water.  It  is  at  present 
probable  that  nucleic  acid,  when  given  internally, 
enters  the  circulation  and  circulates  unchanged. 
It  has  been  asserted  that  it  has  an  extraordinary 
power  in  improving  the  general  nutrition  and 
increasing  the  resistive  power  of  the  system  to 
pathogenetic  germs,  and  is  therefore  a  very  valu- 
able remedy  in  tuberculosis,  in  ancemia,  in  general 
debility,  in  neurasthenia,  and  even  in  acute  germ 
diseases,  such  as  diphtheria.  It  appears  to  be  non- 
toxic, since  Vaughan  and  McClintock  have  in- 
jected it  into  the  blood  of  animals  in  such  amount 
that  the  entire  blood  contained  1.8  per  cent  of 
pure  nucleic  acid,  and  it  is  probable  that  the 
good  results  which  have  occasionally  followed  its 
use  in  practical  medicine  have  been  accidental,  or 
due  to  a  psychical  influence  rather  than  any  reme- 
dial power  of  the  remedy.  The  assertion  fre- 
quently made  that  nucleic  acid  is  the  substance 
to  which  the  human  body  owes  its  resistive  power 
to  morbific  organisms  is  unproved  and  highly  im- 
probable. Its  hypodermic  injection  produces  so 
much  pain  that  patients  will  rarely  tolerate  it. 
According  to  its  manufacturers,  the  5  per  cent, 
solution  may  be  given  in  doses  of  one  fluidrachm 
(3.75  Cc.)    three   times  a  day. 

Various  metallic  compounds  of  nucleinic  acid 
have  been  put  upon  the  market,  as  follows: 

Cuprol.  Copper  Nucleinate. — Cuprol  occurs  as 
a  greenish  powder,  soluble  in  water,  containing 
about  6  per  cent,  of  metal.  It  is  used  as  an 
astringent  alterative  application  in  all  those 
cases  in  which  the  older  copper  salts  have  been 
employed.  In  conjunctivitis  a  5  to  10  per  cent, 
solution  has  been  recommended,  and  it  is  claimed 
for  it  that  it  produces  little  gastric  inflammation. 

Ferrinol.  Ferric  Nucleinate. — Ferrinol  is  a 
brown  powder,  freely  soluble  in  water,  containing 
about  6  per  cent,  of  iron  and  4.5  per  cent,  of 
phosphorus  combined  in  the  nuclein.  It  is 
stated  that  it  produces  little  gastro-intestinal 
irritation. 

Mercurol.  Mercuric  Nucleinate. — This  is  a 
colorless  or  brownish-white  powder  containing  10 
per  cent,  of  mercury,  soluble  in  water  with  a  weak 
alkaline  reaction,  and  has  been  used  both  inter- 
nally and  locally  as  a  substitute  for  corrosive  sub- 
limate, over  which  it  has  the  advantage  of  not 
coagulating  albumin.  In  syphilis  from  half  to 
one  grain  (0.032-0.065  Gm.)  of  it  may  be  given 
hypodermically.  Two  grains  (0.13  Gm.)  are  said 
to    have    produced    salivation. 

Nargol.  Argentic  Nucleinate. — This  substance 
forms  a  light  brownish-white  powder,  readily  solu- 
ble in  water,  contains  10  per  cent,  of  silver,  and 
has  been  recommended  as  a  local  application  in 
all  forms  of  diseases  for  which  silver  nitrate 
has  been  used.  It  is  stated  that  it  is  much  less 
irritating  even  than  protargol,  and  that  on  ac- 
count of  its  not  coagulating  albumin  it  has  great 
penetrating  power.  It  may  be  used  in  solution 
up  to  25  per  cent,  on  most  mucous  membranes. 
The  solution  should  be  recently  made,  aa  it  un- 
dergoes change  after  a  few  weeks. 


Nutrin. — This  is  a  fatty  saccharated  albumi- 
nated  compound  derived  from  olive  oil,  of  which  it 
is  said  to  contain  51  per  cent.  The  preparation 
formerly  called  nutrin,  a  meat-albumin  product, 
has  been  withdrawn  from  commerce.  Nutrin  is 
reported  to  be  a  palatable,  digestible  cholagogue 
and  a  substitute  for  cod  liver  oil. 

Nympha^a. — The  seed  of  Nymph&a  lutea,  L. 
(Nuphar  luteum,  Sibth.  and  Sm.),  Yellow  Pond 
Lily  (Fam.  Nymphaeacea? ) ,  according  to  W. 
Griining,  contains  nuphar-tannic  acid,  C56Hs6037, 
in  considerable  quantity.  (A.  J.  P.,  1883,  96.) 
The  name  Nymphaea  has  been  incorrectly  applied 
also  to  the  white  pond  lilies,  which  belong  to 
the  genus  Castalia,  Castalia  odorata  (Dryand.), 
Woodv.  and  Wood.  (Nymphcea  odorata,  Dryand.), 
Sweet-scented  Water  Lily.  The  root  of  this  well- 
known  American  plant  is  very  astringent  and 
bitter,  and,  according  to  Bigelow,  contains  much 
tannin  and  gallic  acid.  The  root  of  Castalia  alba 
(L.),  Lyons  (Nymphwa  alba,  L.),  or  European 
ichite  water  lily,  was  esteemed  anaphrodisiac  by 
the  ancients.  The  tannic  acid  contained  in  this 
root  has  been  named  nymphce-tannic  acid,  and 
the  formula  C66H58038  given  it.  (A.  J.  P., 
1883,  96.) 

Nyssa.  Nyssa  aquatica,  L.  (N.  uniflora, 
Wang.)  Tupelo  Oum.  Sour  Gum.  Swamp  Tupelo. 
(Fam.  Cornaeese.) — Tupelo  root  has  been  recom- 
mended for  surgical  tents.      (A.  J.  P.,  1883.) 

Oatmeal.  Avence  Farina.  Farine  d'Avoine,  Fr. 
Hafermehl,  G.  Farina  dell'  Avena,  It.  Harina 
de  Avena,  Sp. — Avena  sativa,  L.,  or  the  common 
oat,  is  so  well  known  that  a  minute  description 
would  be  superfluous.  It  is  specifically  distin- 
guished by  its  "  loose  panicle,  its  two-seeded 
plumes,  and  its  smooth  seeds,  one  of  which  is 
awned."  It  was  known  to  the  ancients,  and  is 
now  cultivated  in  all  civilized  countries;  but  its 
original  locality  has  not  been  satisfactorily  ascer- 
tained. It  grows  wild  in  Sicily,  and  is  said  to 
have  been  seen  by  Anson  in  the  island  of  Juan 
Fernandez,  off  the  coast  of  Chili.  The  seeds  de- 
prived of  their  husks  are  sometimes  known  as 
groats.  As  a  human  food  coarsely  ground  oatmeal 
is  usually  preferred  to  the  fine  meal,  and  the  grain 
grown  in  a  northern  climate  is  superior  to  that 
produced  farther  south.  Hence  Canada  and  Irish 
and  Scotch  oatmeals  are  better  than  the  meals 
produced  in  the  middle  of  the  United  States,  the 
product  of  which  country  is  chiefly  consumed  by 
horses.  Diuretic  properties  have  been  attributed 
to  the  oatmeal,  but  probably  incorrectly.  Tine- 
tura  Avenw  Sativa^  may  be  made  by  percolating 
4  troyounces  of  the  ground  oatmeal  with  1  pint 
of  diluted  alcohol,  reserving  the  first  5£  fluid- 
ounces,  and  evaporating  the  remainder  down  to 
half  a  fluidounce  and  adding  to  the  reserved  por- 
tion.     (H.  E.  Heinitsh,  A.  J.  P.,  1886,  86.) 

Oatmeal  contains,  according  to  Vogel,  in  100 
parts,  59  of  starch,  4.30  of  a  grayish  substance, 
resembling  coagulated  albumin  rather  than  gluten, 
8.25  of  sugar  and  a  bitter  principle,  2.50  of  gum, 
2  of  fixed  oil,  and  23.95  of  fibrous  matter,  in- 
cluding loss.  A  very  elaborate  report  on  the  com- 
position of  American  cereals  by  Clifford  Richard- 
son (Department  of  Agriculture,  Bulletin  No.  9, 
1886)  gives  as  the  average  ratio  in  oats  from  all 
parts  of  the  country  70  per  cent,  of  kernel  to 
30  per  cent,  of  husk.  According  to  the  same 
authority,  the  composition  of  the  kernel  (average 
of  179  analyses)  is  as  follows:  water,  6.93  per 
cent.;  ash,  2.15;  oil,  8.14;  carbohydrates,  67.09; 
fibre,  1.38;    albuminoids,  14.31;    corresponding  to 
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nitrogen  per  cent.  2.28.  The  nitrogenous  principle 
has  been  called  avenm,  and  resembles  legumin 
somewhat.  Ritthausen  (Die  Evweisskorper,  Bonn, 
1872,  135)  considers  Nortin's  avenin  to  have 
been  a  mixture  of  legumin  or  vegetable  casein 
and  a  vegetable  gluten  containing  sulphur,  to 
which  he  gives  the  name  gliadin,  the  legumin, 
however,  predominating. 

Gruel  made  with  fine  oatmeal  affords  a  nutri- 
tious, bland  aliment,  which,  from  its  somewhat 
laxative  tendency,  is  often  preferable  to  other 
amylaceous  preparations.  Oatmeal  gruel  may  be 
prepared  by  boiling  an  ounce  of  the  meal  with 
three  pints  of  water,  to  a  quart,  straining  the  de- 
coction, allowing  it  to  stand  until  it  cools,  and 
then  pouring  off  the  clear  liquor  from  the  sedi- 
ment. Sugar,  lemon  juice,  or  wine  may  be  added 
to  improve  its  flavor. 

Ochres. — These  are  native  mixtures  of  argil- 
laceous or  calcareous  earth  and  iron  and  man- 
ganese oxides,  employed  in  painting.  They  are 
prepared  for  use  by  agitating  them  with  water, 
decanting  the  turbid  liquor  after  the  coarser  par- 
ticles have  subsided,  then  allowing  it  to  rest  in 
order  that  the  finer  parts  may  be  deposited,  and, 
lastly,  drying  the  sediment  wiiich  forms.  The 
color  of  the  ochres  varies  with  the  state  of  oxida- 
tion of  the  iron,  and  with  the  proportion  which 
the  iron  bears  to  the  other  ingredients,  and  is 
sometimes  artificially  modified  by  the  agency  of 
heat.  Several  varieties  are  known  in  commerce 
under  different  names,  according  to  their  color 
or  place  of  origin.  Such  are  the  broun  ochre, 
the  yellow  ochre,  the  red  ochre,  the  Hainan  I 
of  a  brownish-yellow  changing  by  heat  to  a  pur- 
ple-red, the  Oxford  ochre,  of  a  brownish  yellow 
color  less  deep  than  the  Roman,  and  the  Fr+noh 
ochre,  which  is  yellow.  The  Indian  red,  from  the 
Persian  Gulf,  and  the  Spanish  broun  and  \  <nr 
tian  red  may  also  be  ranked  in  this  class  of  pig 
ments.  Sometimes  ochres  come  in  powder,  ami 
sometimes  in  hard  masses  known  as  stone  OChrtS. 
Ocimum.  Ocimum  Basilioum,  L.  Basil.  Su<<t 
Basil,  (jrand  Hasilic,  Fr.  BasiUenlcPSmt,  Q.  il'am. 
Labiatae.) — An  annual  aromatic  plant,  ■  native 
of  India  and  Persia,  and  cultivated  in  Europe 
and  in  this  country  in  gardens.  It  yieldfl  by 
distillation  a  yellowish-green  volatile  oil.  lighter 
than  water,  which  on  being  kept  solidifies  into  a 
crystalline  camphor,  isomeric  with  turpentine 
camphor.  (Clmelin's  Handbook,  xiv.  S0O.)  Basil 
has  the  ordinary  properties  of  the  aromatic  plants, 
and  is  used  as  a  condiment.  The  seeds  are  .said 
by  Ainslie  to  be  used  in  India  in  gunorrhan. 

Odontodol. — This  is  said  to  be  a  mixture 
of  one  part  each  of  cocaine  hydrochloride  and  oil 
of  cherry  laurel,  10  parts  of  tincture  of  arnica, 
and  20  parts  of  solution  of  ammonium  acetate. 

(Enanthe.  (E.  crocata,  L.  Water  Hemlock. 
Water  Dropwort.  Dead  Tongue. — A  perennial  um- 
belliferous, aquatic  European  plant,  exceedingly 
poisonous  both  to  man  and  inferior  animals.  The 
root,  which  has  a  sweetish  not  unpleasant  taste, 
is  sometimes  eaten  by  mistake  for  other  roots, 
often  with  fatal  results.  The  symptoms  produced 
are  those  of  irritation  of  the  stomach,  besides 
failure  of  circulation,  and  great  cerebral  disturb- 
ance, indicated  by  giddiness,  convulsions,  and 
coma.  (See  P.  J.,  1874,  202.)  Externally 
applied,  the  root  produces  redness  and  irritation 
of  the  skin,  with  an  eruption.  It  is  said  to  be 
sometimes  used  empirically  as  a  local  remedy  in 
piles.  Other  species  of  CEnanthe  are  poisonous, 
and  the  whole  genus   should  be   suspected.     We 


have  two  or  three  indigenous  species.  In  cases 
of  poisoning,  the  stomach  should  be  at  once  evacu- 
ated, and  symptoms  met  as  they  arise.  A  pecul- 
iar resinoid  principle,  denominated  ocnanthin, 
has  been  found  by  Gerding  in  (Enanthe  ftstulosa, 
L.,  the  common  water  hemlock  of  Europe,  of 
which  half  a  grain  (0.032  Gm.),  given  to  an 
adult,  produced  long- continued  irritation  of  the 
fauces,  and  a  grain  (0.065  Gm.),  occasional  vomit- 
ing. (See  A.  J.  P.,  xxi.  68.)  A  resinous  princi- 
ple, cenanthotoxin,  C17H22O5,  has  been  extracted 
from  03.  crocata,  which  is  reputed  to  be  very 
poisonous.  In  the  P.  J.,  vol.  xvi.  357,  is  a 
paper  by  Henry  William  .lones  upon  the  recogni- 
tion of  CB.  crocata  in  cases  of  suspected  cattle 
poisoning;  he  found  that  the  starch  granules 
possessed  characters  which  enabled  him  to  dis- 
tinguish the  tubers  from  all  others. 

CEnanthe  Phellandrium,  Lam.  Phellandrium 
aquaticum,  L.  Fine-leaved  Water  Hemlock. 
Fructus  Phell'andrii.  Wasserfenchel,  G.  Phel- 
landrie  aquatique,  Fenouil  d'Eau,  Fr. — A  bi- 
ennial or  perennial,  umbelliferous,  European 
water  plant,  the  fresh  leaves  of  which  are  said 
to  be  injurious  to  cattle,  producing  a  kind  of 
paralysis  when  eaten.  By  drying,  they  lose  their 
deleterious  properties.  The  seeds  are  from  a  line 
to  a  line  and  a  half  in  length,  ovate-oblong, 
narrow  above,  somewhat  compressed,  marked  with 
ten  delicate  ribs,  and  crowned  with  the  remains 
of  the  calyx,  and  with  the  erect  or  reverted 
styles.       Their    color     is    yellowish     blown;     their 

odor    peculiar,    strong,    and    disagreeable;     their 

taste  acrid  and  aromatic.  Among  their  con- 
-titucnts  is  a  volatile  oil.  upon  which  their  aro- 
matic flavor  depends.  By  ('.  Fronefleld  it  has 
been  rendered  probable  that  they  contain  a  vola- 
tile alkaloid,  analogous  to  coniinc,  if  it  be  not 
coniine     itself,     for     if     the     powdered     seeds     are 

rubbed    with    solution    of    potasaa,    the    peculiar 

mouselike  odor  of  that  alkaloid  is  exhaled.  The 
powder  was  submitted  to  distillation  with  caustic 
potaaea,  the  alkaline  liquid  obtained  was  neu- 
tralized with  sulphuric  acid  and  evaporated  to  a 

syrupy  consistence,  alcohol  was  added  to  pre- 
cipitate the  ammonium  sulphate,  the  liquid  was 
then  filtered,  treated  with  caustic  potassa,  and 
again  distilled.  On  the  surface  of  the  distillate 
a  yellow  Oily  fluid  floated,  which  was  only  slightly 
soluble  in  water  but  readily  so  in  ether  and 
alcohol,  evinced  an  alkaline  reaction  with  tur- 
meric paper,  and  neutralized  the  acids.  {A.  .1 .  P., 
May.  iSliO,  211.)  In  overdoses  the  seeds  pro- 
duce vertigo,  intoxication,  and  other  narcotic 
•  fleets.  They  have  been  used  in  chronic  pec- 
toral affections,  such  as  bronchitis,  pulmonary 
consumption,  and  asthma;  also  in  dyspepsia,  in- 
termittent fever,  obstinate  ulcers,  etc.  The  dose 
of  the  seeds,  to  commence  with,  is  five  or  six 
grains  (0.32-0.4  Gm.),  so  repeated  as  to  amount 
to  a  drachm  (3.9  Gm.)  in  twenty-four  hours.  They 
should  be  given  in  powder.  Dose  of  the  alcoholic 
extract,  three  grains  (0.2  Gm.).  (P.  ./.,  xii.  591.) 
Oenothera.  Oenothera  biennis,  L.  Tree  Prim- 
rose. Evening  Primrose.  Onagre,  Fr.  Nachtkerze, 
G.  (Fain.  Onagraceae. ) — The  fleshy  root  of  this 
plant,  before  the  introduction  of  the  potato,  was 
used  as  a  table  vegetable.  Many  years  ago 
R.  E.  Griffith  commended  very  highly  a  strong 
decoction  of  the  plant  frequently  applied  in  erup- 
tive skin  diseases.  More  recently  the  drug  has 
been  commended  in  whooping  cough  and  spas- 
modic asthma,  and  the  ointment  has  been  used 
in  prurigo  and  other  cutaneous  affections  of  in- 
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fants,  and  as  an  application  to  ulcers.  Dose  of 
fluidextract,  from  a  half  to  one  tiuidrachm 
(1.8-3.75  Cc).  The  ointment  may  be  made  by 
incorporating  four  ounces  of  the  fluidextract  in 
a  pound  of  vaseline  or  lard. 

(Esypus. — A  cheap,  crude  wool  fat  obtained  as 
a  by-product  in  cleansing  sheep  wool.  (See  Adeps 
Lance   Hydrosus,    p.    96.) 

Oil  of  Ajowan.  Oleum  Ajowan,  Br.  Add. 
Ptychotis  Oil. — The  oil  distilled  from  the  fruit 
oi  Ptychotis  Coptica  (L.),  Lyons  (AmmiCopticum, 
L.,  Carum  Copticum,  Benth.,  C.  Ajowan,  Bent- 
ley).  Under  the  name  of  ajowan,  ajwain,  ajwan, 
and  other  vernacular  appellations,  the  seeds  of 
Ptychotis  Coptica  are  largely  used  in  India 
as  an  aromatic.  They  resemble  in  size  the 
fruits  of  the  ordinary  parsley  and  are  of  a 
grayish-brown  color  and  have  a  tubercular  surface 
with  five  prominent  ridges  to  each  mericarp.  The 
odor  and  taste  resemble  that  of  thyme.  These 
fruits  yield  from  4  to  6  per  cent,  of  an  agreeably 
aromatic  volatile  oil.  Ajowan  oil  is  officially 
described  as  "  colorless,  with  an  odor  and  taste 
resembling  thyme.  Specific  gravity  0.917  to 
0.930.  It  rotates  the  plane  of  a  ray  of  polarized 
light  from  1.0°  to  1.5°  to  the  right  in  a  tube  100 
Mm.  long.  If  a  portion  of  the  oil  be  cooled  to 
0°  C.  (32°  F.),  it  should  yield  from  30  to  36  per 
cent,  of  crystalline  thymol."  Br.  Add.  Oil  of  ajo- 
wan is  used  for  the  same  purposes  as  allied  aro- 
matic oils  in  doses  of  from  one-half  to  three 
minims  (0.032-0.2  Cc). 

Oil  of  Akee. — This  is  a  yellow,  non-drying, 
butter-like  fat  obtained  from  the  Blighia  sapida 
of  Koenig  (Fam.  Sapindaceae ) ,  native  of  Guinea, 
but  cultivated  in  Jamaica.  (P.  J.,  65,  p.  691.) 

Oil  of  Aleurites  triloba.— The  Aleurites  tri- 
loba, Forst.,  is  a  small  tree  belonging  to  the  Eu- 
phorbiacea?.  It  is  widely  diffused  throughout  the 
tropics.  The  fruit  is  a  nut  nearly  as  large  as  a 
walnut,  consisting  of  a  thick  shell  enclosing  a 
kernel  containing  much  azotized  matter  and  rich 
in  oil,  of  which  it  is  said  to  yield  nearly  one-half 
its  weight  by  expression.  The  nuts  strung  to- 
gether on  the  fibres  of  the  palm  leaf  were  formerly 
used  in  many  Pacific  islands  as  a  substitute  for 
candles.  The  oil  has  been  long  known  in  the  vari- 
ous countries  inhabited  by  the  plant,  being  called 
in  Jamaica  Spanish  walnut  oil,  in  India  Belgaum 
walnut  oil,  in  Ceylon  kekune  oil,  and  in  the  Ha- 
waiian Islands  kukui  oil.  It  is  very  fluid,  of  an 
amber  color,  without  odor,  of  a  nutty,  pleasant 
taste,  congealing  at  0°  C.  (32°  F.),  insoluble  in 
alcohol,  readily  saponifiable,  "  and  very  strongly 
drying."  It  is  said  to  be  a  mild  cathartic,  acting 
like  castor  oil,  but  more  promptly  and  without 
griping  effects.  (J.  P.  C,  3e  s6r.,  xxiv.  228.) 
The  dose  is  from  one-half  to  one  fluidounce  (15- 
30  Cc),  the  smaller  quantity  generally  answering. 
The  cake  left  after  the  expression  of  the  oil, 
given  to  a  dog  in  the  dose  of  about  half  an  ounce 
(15  Gm.),  produced  no  vomiting,  but  acted 
strongly  as  a  purgative. 

The  oil  of  the  Tung  Tree,  Aleurites  cordata,  R. 
Br.  (the  synonyms  being  Elceococca  cordata,  El- 
ceococca  vernicia,  Dryandra  cordata,  and  Dryan- 
dra  vernicia),  is  used  to  a  large  extent  in  the  arts 
in  China,  under  the  name  of  icood  oil.  It  is  pre- 
pared in  China  by  a  crude  process  of  expression. 
It  occurs  in  two  forms,  white  oil,  a  moderately 
thick,  yellowish,  transparent  liquid,  and  the  black 
oil,  which  is  thick,  blackish,  and  opaque.  Wood 
oil  is  used  in  China  and  Japan  either  as  a  direct 
application  to  wood  or  mixed  with  various  sub- 
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stances,  as  lacquer  varnish,  or  paint.  Its  most 
remarkable  property  is  its  extraordinary  sicca- 
tive quality,  which  is  said  to  exceed  that  of 
any  known  oil.  When  applied  to  wood  it  forms 
a  resinous  layer  which  is  affirmed  to  be  imperme- 
able by  water  and  ordinary  solvents.  Wood  oil 
is  also  exported  to  Europe,  where  it  is  used  in 
the  making  of  varnishes.  According  to  R.  H. 
Davies,  its  sp.  gr.  at  15.5°  C.  (60°  F.)  is  0.94015; 
it  remains  liquid  at  —13.3°  C.  (8°  F.).  100  Gm. 
of  the  oil  require  0.39  Gm.  potassium  hydroxide 
for  neutralization,  and  21.1  Gm.  for  complete 
saponification.  (P.  J.,  1885,  636.)  E.  M. 
Holmes  believes  that  the  dark  colored  oil  is  made 
by  boiling  the  kernels  previous  to  expression,  the 
cold  drawn  oil  being  colorless,  inodorous,  and 
nearly  tasteless.  The  latter,  according  to  Cloez, 
(C.  R.  A.  8.,  1875,  vol.  lxxxi.  469),  has  the  sp. 
gr.  0.9362,  congeals  at  —18°  C.  (—0.4°  F.)  to  a 
transparent  mass,  solidifies  rapidly  when  exposed 
to  light  in  a  closed  vessel,  and  is  the  most  drying 
oil  known.  (O.  D.,  May,  1902.)  It  has  been  used 
in  ulcerations  and  skin  diseases. 

Oil  of  Anda. — A  fixed  oil  procured  by  expres- 
sion from  the  seeds  of  Joannesia  princeps,  Veil. 
(Anda  brasiliensis,  Raddi,  A.  Gomesii,  A.  Juss., 
Andicus  pentaphyllus,  Veil.  (Fam.  Euphor- 
biaceae).  The  bark  of  J.  princeps,  of  Brazil, 
yields  on  being  wounded  a  milky  juice,  which 
is  said  to  be  poisonous,  and  to  be  used  for 
stupefying  fish.  The  fruit,  which  is  about  as 
large  as  an  apple,  ash-colored,  with  two  larger 
and  two  smaller  angles,  encloses  a  two-celled 
nut,  containing  two  seeds,  about  the  size  of  a 
chestnut.  Like  the  seeds  of  other  euphorbiaceous 
plants,  these  are  actively  purgative,  one  seed, 
according  to  Martius,  being  the  dose  for  a  man. 
By  expression  these  seeds  yield  a  pale  yellow, 
transparent  oil,  with  little  odor  or  taste,  which 
is  said  to  be  used  in  Brazil  for  burning  and 
painting.  It  has  a  sp.  gr.  0.927,  and  in  properties 
belongs  to  the  class  of  semi-drying  oils.  Mello 
Olliveira  has  found  in  it  an  alkaloid,  joannesine, 
which  Couty  affirms  to  be  inert.  (N.  R.,  1881, 
260.)  Norris,  who  tried  the  oil  at  the  Pennsyl- 
vania Hospital,  found  it  to  operate  on  the  bowels 
moderately  in  the  dose  of  fifty  drops  (2.5  Cc), 
amd  copiously  when  more  largely  given.  Manoel 
de  Castro  and  other  Brazilian  physicians  assert 
that  in  doses  of  from  one  to  two  teaspoonfuls 
(3.75-7.5  Cc.)  it  acts  in  a  manner  very  similar 
to  castor  oil,  over  which  it  has  the  great  advan- 
tage of  not  being  nauseous  to  the  taste. 

Oil  of  Anise  Bark. — There  has  appeared  in  the 
European  markets  a  bark,  closely  resembling 
Massoi  bark,  derived  from  an  unknown  source  in 
Madagascar,  which  yields  fully  three  and  a  half 
per  cent,  of  a  light  yellow  oil,  the  odor  of  which 
slightly  resembles  safrol.  It  has  a  spicy  taste, 
but  is  only  slightly  sweet.  Its  specific  gravity  is 
0.969  at  15°  C.  (59°  F.).  Optical  rotation  —0° 
46'  in  a  100-Mm.  tube.  Refraction  equivalent  for 
the  sodium  line  at  16°  1.52510.  It  contains  a 
small  quantity  of  ordinary  anethol,  but  consists 
principally  of  the  isomeric  fluid  anethol,  the 
methyl-chavicol  of  Eykman,  CH3O.C6H4.CH2.CH: 
CH2. 

Oil  of  Ben. — This  is  a  fixed  oil  extracted  from 
the  seeds  of  Moringa  pterygosperma,  Gaertn. 
(Hyperanthera  Moringa,  Vahl.),  and  M.  aptera 
of  Gaertner,  and  not  to  be  confounded  with  oil 
of  benne  from  Sesamum  indicum,  L.  (Fam. 
Pedaliaceas).  These  are  trees  of  the  fam.  Mo- 
ringaceae,    inhabiting    different    parts    of    India, 
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Arabia,  Syria,  etc.,  and  introduced  into  the  West 
Indies.  James  Macfadyen,  in  his  Flora  of  Jamaica 
(i.  325),  states  that  it  is  not  the  M.  pterygo- 
sperma  which  yields  the  commercial  oil  of  ben, 
but  the  M.  aptera,  which  has  not  been  introduced 
into  Jamaica.  He  says,  however,  that  an  excel- 
lent and  palatable  oil  may  be  obtained  by  ex- 
pression from  the  seeds  of  M.  pterygosperma, 
growing  in  that  island.  The  leaves  and  other 
parts  have  an  acrid  property,  which  has  probably 
given  the  name  of  horseradish  tree  to  Al.  ptery- 
gosperma. According  to  Henry  Shachan  (Xomj;. 
Rem.,  1890),  the  tincture  of  the  root  is  very 
actively  diuretic  and  useful  in  cardiac  dropsy. 
The  oil  of  the  seeds  has  long  been  known,  though 
used  in  the  arts  rather  than  in  medicine.  It  is 
prepared  in  Europe  from  the  seeds  brought  from 
Egypt;  and  it  would  appear,  from  the  statements 
of  Macfadyen,  that  the  idea  generally  prevailing 
that  it  is  also  extracted  in  t lie  West  Indi 
incorrect.  The  oil  lias  a  sp.  gr.  of  from  0.912 
to  0.917;  it  solidities  at  about  0°  0.  (32"  P.)  ;  in- 
deed at  7°  C.  (44.0°  P.J  it  begins  to  deposit  the 
solid  fats.  It  is  inodorous,  clear,  and  nearly  eoloi - 
less,  and  keeps  long  without  becoming  rancid.  It 
resembles  olive  oil,  and  is  used  for  similar  pur- 
poses. Merat  and  De  Lens  say  that  it  is  purga- 
tive; but  most  of  the  fixed  oils  are  so  in  sufficient 
doses.  According  to  Yolckcr,  the  oil  contains 
pal  mil  in,  olein,  and  a  peculiar  fatty  matter 
yielding  an  acid  l>y  saponification,  which  he 
names  benic  (or  behemc)  ooid.  [J.  P.  ('.,  xvi.  77.) 
lleintz  considered   benic  acid   as   simply  a   mixture 

of  palmitic  and  myristic  adds.  [Po§§,  Ann* 
xeii.  601.)      It  is,  however,  bow  recognised  as  one 

of  the  normal  fatty  acid  sen.-,  possessing  the 
formula    C22H44<>2- 

Oil  of  Bergamot.  Oleum  Bcruamottw.  U.  H. 
1690.  Oleum  Bergomti,  I  .  8.  1880.-  '  \  rolatile 
oil  obtained  by  expression  from  the  rind  of  the 

fresh  fruit  Of  Citrus  lirri/ii  in  in  EUSSO  et  l'oiteau 
(nat.  ord.  Raincoat).  It  should  be  kept  in  well- 
stoppered  bottles,  in  a  cool  place,  protected  from 
light."     V.  8.   I860. 

Citrus  H<r<j(iiina. — The  bergamot  tree  has 
oblong-ovate,  dentate,  acute,  or  obtuse  (saves, 
somewhat  paler  on  the  under  than  on  the  up- 
per   BUrface,    and    With    foot-talks     more    or     le-s 

winged  or  margined.  The  flowers  are  white, 
and  usually  small:  the  fruit  is  pyrifbrm  or 
roundish,  about  three  inches  in  diameter,  termi- 
nated by  an  obtuse  point,  with  concave  receptacles 

of  oil  in  the  rind.  The  pulp  of  the  fruit  is 
sourish,  somewhat  aromatic,  and  not  disagreeable. 
The  rind  is  shining,  and  of  a  pale  yellow  color, 
and  abounds  in  a   very  grateful  volatile  oil.     This 

may  be  obtained  by  expression  or  distillation.     In 

the  forme]-  ease  it  preserves  the  agreeable  flavor 
of  the  rind,  but  is  somewhat  turbid;  in  the 
latter  it  is  limpid  but  less  sweet.  The  mode  of 
procuring  it  by  expression  is  exactly  the  same  as 
that  used  for  oil  of  lemon.  (See  Oleum  Limonis.) 
It  is  brought  from  Italy,  the  south  of  France,  and 
Portugal. 

The  oil  of  bergamot,  often  called  essence  of 
bergamot,  has  a  sweet,  very  agreeable  odor,  a 
bitter,  aromatic,  pungent  taste,  a  pale  greenish- 
yellow  color,  and  a  slightly  acid  reaction.  Its 
sp.  gr.  varies  from  0.870  to  0.888.  (Lewis,  Zeller.) 
"Specific  gravity:  0.880  to  0.885  at  15°  C.  (59° 
F. ).  Its  optical  rotation  should  not  be  more 
than  20°  to  the  right  in  a  100  Mm.  tube,  and  at 
a  temperature  of  about  15°  to  20°  C.  (59°  to 
68°    F. ).     Two   volumes   of  the  Oil.  when   mixed 


with  1  volume  of  alcohol,  should  give  a  clear 
solution  of  a  slightly  acid  reaction,  and  this 
solution  should  not  become  turbid  on  the  further 
addition  of  alcohol  (distinction  from  oil  of  orange 
or  oil  of  lemon).  The  oil  should  also  be  soluble 
at  20°  C.  (68°  F.),  without  the  separation  of 
oily  drops,  in  1.5  to  2  volumes  of  alcohol  of  80 
per  cent,  by  volume.  It  is  soluble,  in  all  propor- 
tions, in  glacial  acetic  acid.  If  about  2  Gm.  of 
the  Oil  be  evaporated  in  a  small,  tared  capsule, 
on  a  water-bath,  until  the  odor  has  completely 
disappeared,  a  soft,  green,  homogeneous  residue 
should  be  left,  amounting  to  not  more  than  about 
6  per  cent,  of  the  Oil  (absence  of  fatty  oils)." 
U.  H.  1880.  It  contains  lirnonene,  dipentene,  lina- 
lool,  a  solid  greasy  compound  called  bergaptene,  or 
bergamot  camphor,  and  linalool  acetate,  C10H17.C2 
H3O2,  which  latter  makes  up  about  40  per  cent, 
of  the  expressed  oil,  but  is  decomposed  in  large 
part  by  the  process  of  steam  distillation.  Bergap- 
tene has  been  very  fully  studied  by  Pomeranz. 
(M.  Chem.,  1891,  379.)*  It  melts  at  188°  C. 
(370.4°  F. ),  and  has  the  composition  CiallsO*, 
being  the  lactone  or  inner  anhydride  of  bergap- 
tcnic  acid,  C'lallioOs-  By  fusion  with  potas- 
sium   hydroxide,    bergaptene    yields    phloroglucin. 

gents*.  Rep.,  April,  1893,  and  1895,  24;  also 
I'roc.  A.  Ph.  A.,  1897,  630.)  The  oil  is  distin- 
guished from  lemon  and  orange  oils  by  readily 
dissolving  in  solution  of  potassium  hydroxide 
and  forming  with  it  a  clear  solution.  (Zeller.) 
Though  possessed  of  the  excitant  properties  of  the 
volatile  oils  in  general,  it  is  employed  chiefly,  if 
not  exclusively,  as  a  perfume. 

Oil  of  Chione. — The  bark  of  this  West  Indian 

Chione  glabra,  yields  on  distillation  1.5  per 
cent,  of  a  light  yellow  volatile  oil,  consisting 
chiefly  of  thoayooetophenone,  ('fill4.t)ll.(  '<n'll3.    A 

compound  obtained  synthetically  from  o -nitrocin- 
iiamir  acid  proved  to  be  identical  with  that 
isolated  from  the  oil.  (See  J.  Chem.  8.,  vol.  lxxv. 
1899. 1 

Oil  of  Citronella.  Oleum  Andropogon  Xardi. 
This  oil  is  distilled  from  the  Andropogon  Nardus, 
L.  ( Fain.  Oraminees),  a  plant  growing  some- 
times to  the  height  of  five  or  six  feet,  which 
is  cultivated  in  Ceylon  and  in  the  Straits  Settle- 
ments, and  also  on  the  .Malabar  coast.  According 
to   the   statements   of   Consul    Freudenberg,   this 

oil  is  produced  largely  in  the  southern  provinces 
of  Ceylon  by  natives,  either  by  distillation  with 
Steam  or  with  a  naked  Are.  The  production  and 
exportation  of  Ceylon  citronella  oil  reached  a 
maximum  in  1899  when  the  exportation  was 
1,478,766  pounds,  whereas  in  1903  it  amounted 
to  1,002,594  pounds,  of  which  554,689  pounds 
came  to  the  United  States.  Some  came  from 
ot  her  sources,  however,  as  the  total  importations 
of  citronella  oil  into  the  United  States  for  1903 
were  725,842  pounds,  and  in  1904,  828,446  pounds. 
For  a  method  of  production,  see  West.  Drug.,  1888, 
243.  Oil  of  citronella  is  of  a  yellowish-green 
color,  having  a  characteristic  odor  and  pungent 
taste.  Its  sp.  gr.  is,  according  to  Gildemeister 
and  Hoffman,  0.886-0.900.  It  mixes  with  alcohol 
in  all  proportions,  and  the  test  for  purity  given 
by  Schimuiel  &  Co.  is  based  upon  its  behavior 
towards  alcohol  of  80  per  cent. :  "  One  volume  of 
the  oil  must  form  an  absolutely  clear  solution 
with  two  or  at  most  two  and  a  half,  volumes  of 
80  per  cent,  alcohol  at  a  temperature  not  below 
20°  C.  (68°  F.).  A  cloudy  mixture  indicates  the 
presence  of  turpentine,  certain  fixed  oils,  and 
other   essential    oils    which    are    sometimes    used 
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to  adulterate  it."  The  oil  contains,  according 
to  Gildemeister  and  Hoffman  (Aetherische  Oele, 
p.  377),  camphene,  dipentene,  methyl  heptenone, 
citronellal,  borneol,  and  geraniol,  and  esters  of 
acetic  and  valeric  acids.  Oil  of  citronella  is  an 
aromatic  not  used  in  medicine,  but  largely  em- 
ployed in  perfuming  so-called  honey  soap.  Ex- 
ternally applied  it  protects  against  the  attacks 
of  mosquitos  and  other  insects. 

Oil  of  Coconut.  Coooanut  Oil.  Cocoanut 
Butter.  Oleum  Cocos,  P.  G.  Oleum  Cocois.  Beurre 
de  Coco,  Fr.  Kokosnussbl,  G. — This  must  not  be 
confounded  with  the  fixed  oil  of  the  chocolate  nut, 
which  is  often  called  cocoa  butter.  (See  Oleum 
Theobromatis,  p.  881.)  The  substance  here  con- 
sidered is  the  fixed  oil  of  the  coconut,  which  is 
the  fruit  of  a  species  of  palm,  Cocos  nucifera,  L., 
universally  known  as  the  coconut  tree,  or  cocoa- 
nut  tree.  The  oil  is  obtained  either  by  expres- 
sion or  decoction,  often  by  insolation, — i.e.,  expos- 
ing the  rasped  nuts  to  the  heat  of  the  tropical 
sun.  It  is  of  a  fine  white  color,  of  the  consistence 
of  lard  at  ordinary  temperatures,  becoming  solid, 
like  suet,  between  4.4°  C.  (40°  F.)  and  10°  C. 
(50°  F.),  and  liquid  at  about  26.7°  C.  (80°  F.), 
of  a  bland  taste,  and  a  peculiar,  not  disagreeable 
odor.  It  is  readily  dissolved  by  alcohol.  It  con- 
tains large  quantities  of  the  glycerides  of  myristic 
and  lauric  acids,  with  smaller  quantities  of  the 
glycerides  of  palmitic  and  oleic  acids.  It  has  also 
been  found  to  contain  several  volatile  acids,  as 
caproic,  caprylic,  and  capric  acids.  ( Lewkowitsch, 
Chemical  Analyses  of  Oils,  Fats,  and  Waxes,  2d 
ed.,  1898,  538.) 

The  oil  has  been  used  for  various  purposes  in 
medicine  and  pharmacy.  It  has  been  employed  as 
a  substitute  for  cod  liver  oil,  especially  in  the  form 
of  a  proprietary  preparation,  coco-olein.  In  Ger- 
many it  has  been  used  in  pharmacy,  to  a  consid- 
erable extent,  as  a  substitute  for  lard,  to  which, 
according  to  Pettenkofer,  it  is  preferable  on  ac- 
count of  its  lesser  tendency  to  rancidity,  its  more 
ready  absorption  when  rubbed  on  the  surface  of 
the  body,  and  its  lesser  liability  to  produce  chemi- 
cal changes  in  the  substances  with  which  it  is  asso- 
ciated. Thus,  the  ointment  of  potassium  iodide, 
when  it  is  made  with  lard,  becomes  yellow  in  a 
few  days,  while,  if  made  with  coconut  oil,  it  re- 
mains unchanged  for  two  months  or  more.  Vege- 
table substances  also  keep  better  in  ointments  pre- 
pared with  this  oil  than  with  lard.  Besides,  it 
takes  up  one-third  more  water,  which  is  a  useful 
quality  when  it  is  desirable  to  apply  saline  solu- 
tions externally.  To  prepare  it  for  use,  nothing 
more  is  ordinarily  necessary  than  to  melt  it  at  a 
moderate  heat,  and  strain  it  through  linen.  If 
colored,  it  may  be  digested  with  powdered  animal 
charcoal,  and  subsequently  filtered  through  paper. 
(A.  J.  P.,  xxix.  331.)  When  chilled  and  pressed, 
a  solid  residue,  which  is  coco-steaHn,  is  obtained. 
This  is  extensively  used  as  a  substitute  and  adul- 
terant of  the  genuine  cocoa  butter  in  the  con- 
fectionery trade.  Coconut  oil  is  employed  in 
the  manufacture  of  soap,  particularly  of  the  trans- 
parent varieties,  and  the  so-called  "  marine  soaps  " 
and  filled  soaps;  it  is  also  largely  used  for 
giving  firmness  to  the  ordinary  soap;  this  prop- 
erty also  permits  of  the  addition  of  a  large  quan- 
tity of  water  to  the  soap.  Unfortunately,  coco- 
nut oil  soap  is  very  apt  to  contain  free  caprylic 
acid;  and  the  persistent  rancid  odor,  resembling 
that  of  infants'  vomit,  left  upon  the  skin  after 
washing  with  its  soap  is  an  effectual  bar  to  its 
very  extended  use.     The  exportations  of  coconut 


oil  from  Ceylon  amount  to  15,000  tons  annually, 
from  British  India  to  4000  to  6000  tons,  and  from 
the  Dutch  Indies  to  1300  tons  per  annum.  Besides 
the  oil  itself,  the  dried  pulp  of  the  coconut  is 
sent  to  European  markets  in  large  amounts  under 
the  name  of  copra.  The  export  of  copra  from 
Ceylon  amounts  to  5000  tons  annually,  from 
Tahiti  to  4000  tons,  from  Samoa  to  3000  tons,  and 
from  Singapore  to  4000  tons. 

The  importations  of  coconut  oil  into  the  United 
States  for  1905  amounted  to  43,773,208  pounds, 
valued  at  $2,568,048. 

According  to  Parisi,  the  endocarp  or  meat 
of  the  coconut  is  a  powerful  tamicide.  The  pa- 
tient should  drink  the  milk  and  then  eat  the  flesh 
of  the  nut.  The  coconut  is  said  to  be  largely 
used  in  India  as  a  vermifuge,  and  the  matter  ap- 
pears to  have  practical  importance. 

Powdered  coconut  shells  have  been  largely  used 
in  America  as  an  adulterant  for  spices.  Their 
debris  is  readilv  recognized  by  the  microscope. 
(See  A.  J.  P.,  1901.) 

Oil  of  Colza. — An  oil  expressed  from  the  seed  of 
Brassica  campestris,  L.,  or  field  cabbage,  a  crucif- 
erous plant  which  grows  wild  through  the  greater 
part  of  Europe,  and  is  largely  cultivated  in  France 
and  Germany  for  the  sake  of  this  oil.  Colza  oil 
is  used  in  Europe  as  a  burning  oil,  as  a  lubricat- 
ing oil,  and,  after  purification  by  heating  with 
starch,  as  a  table  oil.  The  raw  oil  has  a  sp.  gr. 
of  0.915,  and  the  refined  oil  0.9136.  Chilled  to 
— 4°  C.  (24.8°  F.),  stearin  separates  out,  and  at 
— 6°  C.  (21.2°  F.),  it  becomes  a  yellowish  buttery 
mass.  The  oil  contains  the  glycerides  of  stearic, 
erucic  (or  brassic)  acid,  C22H42O2,  and  an  acid, 
isomeric  with  but  differing  in  some  respects  from 
ordinary  oleic  acid.  The  total  consumption  of 
rape  and  colza  oil  in  Europe  is  estimated  at 
from  280,000  to  300,000  tons  per  annum.  For 
analysis  of  commercial  samples,  see  C.  D.,  1894, 
140. 

Oil  of  Cypress. — An  oil  derived  from  Cupressus 
sempervirens,  L.  (Fam.  Conifers),  has  been 
strongly  recommended  by  Bravo  in  whooping 
cough;  it  is  used  by  sprinkling  the  oil  upon  the 
clothes,  bed,  etc.,  of  the  patient. 

Oil  of  Dcegling.  Oleum  Chwnoceti.  Dcegling 
Oil.  Dcegling  Thran.  Huile  de  Rorqual  Rostre,  Fr. 
The  oil  derived  from  the  Norwegian  whale,  Balcena 
rostrata,  is  said  by  Gustave  Guldberg  to  possess  a 
lower  specific  gravity  than  any  other  animal  oil 
(0.876  at  15°  C. ),  and  also  remarkable  penetrative 
properties.  It  is  affirmed  that  if  mixed  in  equal 
quantities  with  chloroform  it  carries  the  latter 
agent  through  the  skin,  and  enables  it  to  act 
as  a  local  anaesthetic  in  pruritus,  neuralgia,  etc. 
Mixed  with  wax,  it  is  highly  recommended  as  a 
basis  for  ointments  by  the  same  authority. 

Oil  of  Eulachon. — The  fish  known  by  the  North 
Pacific  Indians  under  the  name  of  Eulachon 
or  Oulachon,  and  by  the  English  as  Hoolakins  or 
Candle  fish,  the  Thaleichthys  pacificus  of  scien- 
tists, yields  a  great  abundance  of  an  oil  which 
has  been  proposed  as  a  substitute  for  cod  liver  oil. 
According  to  the  editor  of  AT.  R.  (1881,  356),  this 
oil  first  begins  to  congeal  and  become  opaque  at 
— 7°  C.  (19.4°  F.),  although  authorities  state 
that  at  ordinarv  temperatures  it  grows  solid  and 
lard-like.  Specific  gravity  at  15.5°  C.  (60°  F.), 
0.907;  mixed  with  one-half  its  volume  of  nitrie 
acid,  specific  gravity  1.37,  it  develops  a  beautiful 
pink  color  which  fades  slowly  to  amber,  and  after 
standing  fifteen  hours  it  is  considerably  thickened 
and   its  color   is  changed  to   a   deep  amber  of  a 
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reddish  cast.  It  contains  about  20  per  cent,  of 
palmitic  and  stearic  acids,  and  60  per  cent,  of  oleic 
acid  and  13  per  cent,  of  an  unsaponifiable  sub- 
stance, whick  resembles  the  similar  constituent  of 
sperm  oil.    (T.  G.,  Sept.  15,  1884.) 

Oil  of  Euphorbia. — A  fixed  oil,  obtained  from 
the  seeds  of  Euphorbia  Lathyris,  L.  (Fam. 
Euphorbiaceae) ,  a  biennial  plant  growing  wild  in 
this  country,  though  believed  to  have  been  intro- 
duced from  Europe.  It  is  often  found  near  gar- 
dens and  in  cultivated  fields,  and  is  generally 
called  mole  plant,  under  the  impression  that 
moles  avoid  the  ground  where  it  grows.  (Pursh.) 
It  is  the  caper  plant  of  England.  Like  the  other 
species  of  Euphorbiaceae,  it  contains  a  milky  juice, 
which  is  extremely  acrid,  and  the  whole  plant 
possesses  the  properties  of  a  drastic  purge;  but 
the  oil  of  the  seeds  is  the  only  put  need  in  medi- 
cine. This  may  be  extracted  by  expression,  or 
by  the  agency  of  alcohol  or  ether.  In  the  first 
the  lninst-d  seeds  are  pressed  in  a  canvas  or 
linen  bag.  and  the  oil  which  eMapH  il  purified  by 
decanting  it  from  the  whitish  tlocculent  matter 
which  it  deposits  upon  standing,  and  by  subse- 
quent liltration.  By  the  other  process,  the  bruised 
seeds  are  digested  in  alcohol,  or  macerated  in 
ether,    and    the    oil    is    obtained    by    filtering    and 

evaporating  the  solution.    According  to  Soubeiran, 

however,    the    oil-    obtained    by    these    different 

processes   not    Identical.     That    procured   by 

expression  is  probably  the  purest. 

Oil  of  euphorbia  is  colorless,  inodorous,  and, 
when  recent,  nearly  insipid;  hut  it  ipeedily  he- 
roines rancid,  and  acquires  a  dangerous  jicrimotiv. 

Soubeiran  has  ascertained  thai  it   has  :1  complex 

composition,  containing,  besides  the  pure  oil.  four 

distinct    proximate    principles.  (./.    /'.    ('..    \\i. 

269.)     From  40  to  M  |  obtained 

I'M    -ion    from    100  of   the   seed.      It    is  a    powerful 

purge,  but  in  doses  <>f  from  tve  bo  bsa  In 
stated   by   Continental    physicians   to  act    kindly 
upon  tin-  bowels,     in   tins  country,   bowewtf,   R 

has  been    found   very    uncertain    in    its   effeOtS,   and 
very  liable  to  cause  vomiting.     [A.  •/■  I'.,  iv.  124.) 
Oil    of    (jynocardia.      Oleum    QfnooarditB,    Br. 
Add.  OkatUmoogra   OiL — The  fatty  oil  exprt 

from     the     seeds     of     0  umn  n  i  d  in     oduinln.     K.      Br. 

icit<jliii<it>(/ra  o&orata,  Roxb.),  or  c.  Pminii.  Dean, 

(Fam.    Bixaceal.     The  origin   of  the  chaulmOOgTS 

seed  and  the  oil  obtained  from  it   is  still  :t  matter 

of  doubt.  According  to  D.  Praln  the  trees  grow- 
ing in  the  Calcutta  Botanical  Gardens  do  not 
belong  to  the  genua  Oynoeardia,  but  are  prob- 
ably Hyiinocat  jius  hi -teruphyllus,  Kurz.  The  seeds 
of  the  Oynoeardia  are  said  to  be  essentially  dif- 
ferent from  the  ChaulmOOgTS  seeds,  having  the 
radicle  laterally  placed,  a  thinner  testa,  and  when 
moistened  giving  off  hydrocyanic  acid.  ( /'.  ■>.. 
lxvi.)  The  chaulmoogrs  seeds  are  from  one 
to  one  and  a  quarter  inches  long,  more  oi 
less  angular  or  flattened,  and  yield  upon  ex- 
pression, from  25  to  30  per  cent.,  to  ether,  about 
50  per  cent,  of  oil.  The  commercial  oil  is  obtained 
by  expression,  or  sometimes  by  boiling  the  crushed 
seeds  with  water;  is  brownish-yellow,  with  a  char- 
acteristic odor,  acrid  taste  and  acid  reaction.  "  It 
may  fully  liquefy  only  at  42°  C.  (107.6°  F.), 
resolidifvimr  in  different  periods  and  at  different 
temperatures  down  to  15.5°  C.  (G0°  F. ) .  Specific 
gravity  not  constant,  but  usually  from  0.930  to 
0.954  "at  30°  to  40°  C.  (86°  to  'l04°  F.).  Cold 
alcohol  (90  per  cent.)  dissolves  the  greater  part 
of  the  oil,  repeated  treatment  with  warm  alcohol 
(90   per  cent.)    dissolving  the  remainder.      It  is 


soluble  also  in  purified  ether,  chloroform,  and  car- 
bon bisulphide.  It  may  contain  a  little  non-fatty 
matter  not  taken  up  by  these  solvents  and  caus- 
ing turbidity  of  the  solutions.  Twenty  drops 
with  one  drop  of  sulphuric  acid  in  a  watch-glass 
acquires  a  reddish-brown  coloration  changing  to 
olive-green."  Br.  Add.  Power  &  Gornall  (Proc. 
Chem.  ISoc,  June,  1904)  state  that  the  expressed 
oil  has  a  specific  gravity  0.951  at  25°  C.  and 
0.940  at  45°  C. ;  melting  point  22°-23°;  saponi- 
fication value   213,   and   iodine   value   103.2. 

John  Moss  (P.  J.,  x.  251)  found  in  chaul- 
moogra  oil,  gynocardic  acid  11.7,  palmitic  acid 
6.3,  hypogo?ic  acid  4,  cocinic  acid  2.3  per  cent,  in 
combination  with  glyceryl  as  fats,  while  gyno- 
cardic and  palmitic  acids  were  also  found  in  the 
free  state;  the  activity  of  the  oil  he  believes  to 
be  due  to  gynocardic  acid,  and  states  that  the 
green  coloration  produced  by  treating  the  oil  with 
sulphuric  acid  (Dymocks  test)  can  also  be  ob- 
tained by  treating  palm  oil  in  the  same  manner, 
yet  purified  gynocardic  acid  gives  the  same  green 
color.  Gynocardic  acid  has  a  yellowish  color, 
forms  crystalline  plates,  melting  at  29.5°  C.  (S.">° 
P.),  has  an  acrid  burning  taste,  and  is  probably 
of  the  formula  Ci4ll24()2-  Bower  A  (,'ornall 
{loc.  cit.)  have  extracted  ckmulmoogrio  acid,  c18 
H32O2.  crystallising  in  leaflets  melting  at  88 

Like  the  oil  from  which  it  is  derived,  the  acid  is 
optically  active.  They  consider  that  this  acid  be- 
longs to  a  series  ('n'lan— 4O&,  Intermediate  between 
the  linolic  and  the  linohnn    SCI  ieS.     The  chaulmoo 

^e  in  themselves  an  article  <>f  commerce 

and  are  sometimes  ^iven  mt  ci  na  llv    in  place  of  the 

oil  in  doses  of  ill  grains  (0.4  Ghn.).    Cnaulmoogra 

oil  is  said  at  present  to  be  rery  largely  used  in  Eng- 
land, being  sold  by  the  ton,  as  .1  local  application 

to  Open  sorts,  11  (minis,  spraifM,  etc.,  in  domestic 
animals,  and  to  be  officially  employed  in  (he  Eng- 
lish   cavalry   and   artillery.       It    is   alio    said    to   be 

employed    againsi    I  praint,    rheumatism, 

and  stiff  hiss  by  sportsmen  ami  athletes.  In  li  />- 
lusij  it  is  given  internally,  and  also  applied  regu- 
larly and  freely  externally,  and  seems  to  be  one 
of   the   most   useful    of   known    drugs.      It    has   also 

been  given  with  asserted  benefit  in  various  forms 

ot      1. 1I1  mill     syjihilis.     ichl  ln/nsis,     and      in     other 

chronic  skin  fllsnasra  Qynooardio  acid  is  some- 
times  used   as   a   substitute   for   chaulmoogrs   oil 

internally  in  doses  of  from  one  half  to  two 
1 0.032-0. 13  (Jin.)    or  externally  dissolved   in   oil 
(1    to    10  or   30).      According   to   .J.    Mueller,   the 
commercial    seed   is   not   the   product    of    (li/naim- 
dia  alone.     For  a  description  of  seed  and  plants, 

see     /'.     ./.,    XV.    321. 

I  "una  has  proposed  the  use  of  a  soap  made  from 
the  oil  as  affecting  the  stomach  and  intestines  less 
unpleasantly  than  the  oil  itself.  (See  P.  ./., 
Ixiv,  015.)  The  dose  of  the  oil  is  from  five  to  (en 
minims  (0.3-O.G  Cc. ),  gradually  increased,  Ix-st 
administered    in   capsule  or   in   olive  oil    solution. 

Oil  of  Indian  Grass. — The  Indian  grass  oils  are 
at  least  five  in  number, — namely,  oils  of  citronella, 
lemon  grass,  Indian  or  Turkish  geranium,  ginger 
grass,  and  vwrtivert  or  cus-cus.  They  are  derived 
from  various  tropical  grasses  of  the  <_>emis  Andro- 
pogon.  but  there  is  some  confusion  as  1o  the  par- 
ticular species  from  which  the  individual  oils  are 
obtained.  These  oils  are  used  solely  for  perfum- 
ery. (See  Oils  of  Citronella  and  Lemon  grass, 
pages  1586  and  1589.) 

Oil  of  Jasmine. — This  oil  is  obtained  from 
the  flowers  of  Jasminum  officinale,  L.,  or  common 
white  jasmine,  of  J.  Sambac,  Solander,  and  of  J. 
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grandiflorum,  L.  Alternate  layers  of  the  fresh 
flowers,  and  of  cotton  saturated  with  the  oil  of 
ben  or  other  fixed  oil,  are  exposed  in  a  covered 
vessel  to  the  warmth  of  the  sun,  the  flowers 
being  renewed  until  the  oil  becomes  impregnated, 
when  it  is  separated  from  the  cotton  by  pressure. 
This  method  is  necessary,  as  the  flowers  do  not 
yield  their  aroma  by  distillation.  According  to 
Gildemeister  and  Hoffmann,  jasmine  oil  contains 
65  per  cent,  of  benzyl  acetate,  and  in  addition 
linalyl  acetate,  benzyl  alcohol,  and  linalool.  The 
oil  is  used  only  as  a  perfume.  W.  H.  Hall  records 
{M.  ,S'.  Rep.,  Jan.  1861)  the  case  of  a  child 
poisoned  by  the  fruit  of  a  jasmine,  probably  the 
common  white  species.  The  symptoms  were  coma, 
widely  dilated  pupil,  and  snoring  respiration, 
with  a  cold  pale  surface,  and  slow  and  feeble 
pulse,  followed  by  violent  convulsions,  with 
rigidity  of  the  muscles  about  the  head  and  throat. 

Oil  of  Kuromoji. — Under  this  name  there  have 
entered  commerce  two  fragrant  Japanese  oils — 
one,  Kouro  motsi,  said  to  be  obtained  from  the 
Lindera  sericea,  and  one,  Kuro  matsi,  yielded  by 
Lindera  umbellata.  (See  Schimmel's Bericht,  1904.) 

Oil  of  Lemon  Grass.  Oleum  (Jraminis  Ci- 
tra.il,  Br.  Add.  Oleum  Andropogon  Citrati.  In- 
dian Oil  of  Verbena. — This  oil  is  distilled  from 
A.  citratus,  DC,  A.  ftchamanthus,  Wall.,  and  prob- 
ably other  grasses  of  the  genus  Andropogon,  as  A. 
ivarancusa,  Roxb.,  A.  Calamus,  Royle,  A.  Martini, 
Roxb.  Andropogon  citratus  is  a  large,  coarse- 
looking  grass,  cultivated  largely  in  India,  the 
Malay  Peninsula,  Ceylon,  and  the  neighborhood  of 
Singapore.  It  grows  in  light  soil,  requiring  very 
little  care  in  cultivating,  but  considerable  mois- 
ture. The  oil  is  exported  in  large  quantities  from 
Ceylon.  India,  and  adjacent  countries.  It  is  a 
yellowish-brown  liquid  having  a  characteristic  odor 
and  a  pungent  taste.  "  Specific  gravity  0.895  to 
0.905.  It  should  not  rotate  the  plane  of  a  ray  of 
polarized  light  more  than  33  in  either  direction 
in  a  tube  100  Mm.  long.  Soluble  in  alcohol  '  70 
per  cent. ) .  If  10  Cc.  be  well  shaken  with  50  Cc. 
of  a  boiling  30  per  cent,  solution  of  sodium 
hydrogen  sulphite,  an  oily  layer  separate^,  which, 
when  cooled  to  15.5°  C.  i  6©"  F.  i,  should  not  meas- 
ure more  than  3.5  Cc.  (absence  of  more  than  35 
per  cent,  of  constituents  other  than  aldehydes)." 
Br.  Add.  The  chief  constituent  of  lemon  grass 
oil  is  citral.  C10H16O,  of  which  it  contains  from 
70  to  85  per  cent.  Oil  of  lemon  grass  is  sometimes 
used  in  Eastern  countries  as  a  carminative  and 
stimulant  in  doses  of  one-half  to  three  minims 
(0.03-0.2   Cc. ).     Its  sole  use  is  in  perfumery. 

Oil  of  Maize. — Our  American  maize  or  Indian 
corn  yields  a  bright  golden-yellow  oil,  of  peculiar 
pleasant  odor  and  taste.  It  is  moderatelv  thick, 
and  has  a  sp.  gr.  at  15°  C.  (59°  F.)  of  6.916  to 
0.924.  It  consists  of  olein  and  palmitin,  and 
solidifies  at  —10°  C.  1  14°  F.).  The  oil  is  con- 
tained in  the  germs  of  the  seed  alone.  Reckoned 
on  the  whole  weight  of  the  seeds  the  oil  consti- 
tutes 11  per  cent.,  of  which  from  6  to  8  per  cent, 
is  extracted ;  reckoned  on  the  weight  of  the  germ 
itself,  after  separation  from  the  starchy  body  of 
the  seed,  the  oil  amounts  to  22  per  cent.  It  is 
now  being  extensively  produced  in  the  Western 
United  States  in  connection  with  the  working  of 
starch  and  glucose  factories.  It  is  used  as  a 
lubricant  and  for  soap  making,  but  especially  as 
a  substitute  for  cotton  seed  oil  and  other  adul- 
terations of  lard.  In  1901  the  amount  of  corn  oil 
exported  from  the  United  States  was  4,808,545 
gallons,   and   in   1905,  3,108,917  gallons. 


Oil  of  Mexican  Lignaloes. — This  volatile  oil, 
which  is  used  chiefly  on  account  of  its  fragrant 
odor  (which  has  been  described  as  resembling 
that  of  a  mixture  of  lemon  and  jasmine),  is  said 
to  be  obtained  by  the  distillation  of  the  wood  of 
undetermined  species.  For  characters  of  aloe 
wood,  see  Ph.  Post,  1898;  of  the  oil,  see  P.  •/., 
Aug.   1887. 

Oil  of  Myrcia.  Oleum  Myrcia?.  Oil  of  Bay. 
"A  volatile  oil  distilled  from  the  leaves  of  Myrcia 
acris  De  Candelle  1  nat.  ord  Myrtacece  ."  U.  8. 
1890.  The  commercial  oil  of  bay  is  a  mixture 
of  both  heavy  and  light  oils,  as  G.  M.  Beringer 
found  the  specific  gravity  of  two  samples  of  un- 
doubted purity  to  be  0.975  and  0.994.  (A.  •/.  P., 
1887,  28b.j  Mittmann  (A.  Pharm.,  1889,  529) 
reported  the  following  constituents:  1,  pinene :  2, 
possibly  dipentene;  3,  a  polyterpene,  probably 
diterpene  (insoluble  in  alcohol .1;  these  three  in 
small  quantity  only:  4,  eugenol,  the  chief  con- 
stituent; and,  5,  methyl-eugenol,  in  smaller  quan- 
tity. It  has  since  been  examined  (March.  1895) 
by  Power  and  Kleber,  who  state  that  it  con- 
tains from  60  to  65  per  cent,  of  phenols,  of  which 
two  were  identified:  eugenol,  CioHi202>  and  chavi- 
col,  C9H10O :  two  phenol  esters,  methyl-eugenol, 
C11H14O2,  and  methyl-chavicol,  C10H13O;  phel- 
landrene  and  a  newly  discovered  terpene  which 
they  name  myrcene :  and  citral,  CioHj.60.  (Ph. 
Rund.,  1895,  60.)  The  oil  was  officially  described 
■  yellow  or  brownish-yellow  liquid,  having 
an  aromatic,  somewhat  clove-like  odor,  and  a 
pungent,  spicy  taste.  Specific  gravity:  0.975  to 
0.990  at  153  C.  (59"  F.  1 .  With  an  equal  volume 
of  alcohol,  glacial  acetic  acid,  or  carbon  disulphide, 
it  yields  slightly  turbid  solutions.  The  alcoholic 
solution  is  slightly  acid  to  litmus  paper.  When 
mixed  with  an  equal  volume  of  a  concentrated 
solution  of  sodium  hydroxide,  it  forms  a  semi-solid 
mass.  If  2  drops  of  the  Oil  be  dissolved  in  4  Cc. 
of  alcohol,  and  a  drop  of  ferric  chloride  test- 
solution  be  added,  a  light  green  color  will  be 
produced;  and  if  the  same  test  be  made  with  a 
drop  of  diluted  ferric  chloride  test-solution,  pre- 
pared by  diluting  the  test-solution  with  four 
times  its  volume  of  water,  a  light  bluish  colora- 
tion will  be  produced,  which  soon  disappears.  If 
to  3  drops  of  the  Oil,  contained  in  a  small 
tube,  3  drops  of  concentrated  sulphuric  acid  be 
added,  and,  after  the  tube  has  been  corked,  the 
mixture  be  allowed  to  stand  for  half  an  hour, 
a  resinous  mass  will  be  obtained.  On  adding 
to  this  mass  4  Cc.  of  diluted  alcohol,  vigorously 
shaking  the  mixture,  and  gradually  heating  to 
the  boiling  point,  the  liquid  should  remain  nearly 
colorless,  and  should  not  acquire  a  red  or  purplish- 
red  color  ( distinction  from  oil  of  pimenta  and 
oil  of  cloves).  If  1  Cc.  of  the  Oil  be  shaken  with 
20  Cc.  of  hot  water,  the  water  should  not  give 
more  than  a  scarcely  perceptible  acid  reaction 
with  litmus  paper.  If,  after  cooling,  the  liquid 
be  passed  through  a  wet  filter,  the  clear  filtrate 
should  produce,  with  a  drop  of  ferric  chloride 
test-solution,  only  a  transient  grayish-green,  but 
not  a  blue  or  violet,  color  ( absence  of  carbqlic 
acid)."  U.  8.  1890.  Oil  of  bay  is  not  used  in- 
ternally, but  solely  for  making  spirit  of  myrcia 
or  bavrum:    the  U.  S.  P.  1890  process  is  given: 

Spi'ritus  Myrcia*.  U.  8.  1S90.  Spirit  of 
Myrcia.  Bay  Rum. — "  Oil  of  Myrcia,  sixteen 
cubic  centimeters  [or  260  minims] ;  Oil  of 
Orange  Peel,  one  cubic  centimeter  [or  16 
minims]  :  Oil  of  Pimenta.  one  cubic  centi- 
meter  [or   16  minims] :   Alcohol,   t icelte  hundred 
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and  twenty  cubic  centimeters  [or  41  fluidounces, 
122  minims] ;  Water,  a  sufficient  quantity,  to 
make  two  thousand  cubic  centimeters  [or  67  fluid- 
ounces,  302  minims].  Mix  the  Oils  with  the 
Alcohol,  and  gradually  add  Water  until  the  solu- 
tion measures  two  thousand  cubic  centimeters 
[or  67  fluidounces,  302  minims].  Set  the  mixture 
aside,  in  a  well-stoppered  bottle,  for  eight  days, 
then  filter  it  through  paper  in  a  well-covered  fun- 
nel." 17.  flf.  1890.  The  distilled  spirit  has  been  aban- 
doned and  a  formula  for  its  preparation  substi- 
tuted. It  will  in  many  cases  be  found  that,  even 
when  complying  strictly  with  the  directions  of  the 
formula,  simple  filtration  will  not  produce  a  trans- 
parent spirit.  The  addition  to  the  filter  of  a  small 
quantity  of  magnesium  carbonate  rubbed  up  with 
a  little  of  the  spirit  to  a  smooth  paste  will 
accomplish  the  object  of  clarification.  For  an 
English  formula  for  bay  rum,  see  P.  «/.,  1896,  468. 
This  was  a  new  official  of  the  U.  S.  Pharma- 
copoeia of  1860,  and  was  defined  as  obtained  by 
distilling  rum  with  the  leaves  of  Myrcia  acris. 
It  had  been  long  in  use  as  a  most  agreeable 
and  refreshing  perfume,  and  many  persons,  on 
account  of  the  name,  believed  it  to  be  prepared 
by  distilling  spirit  from  the  leaves  of  the  bay 
tree  (Laurus  nobilis).  It  appears,  however,  that 
this  was  an  error.  (A.  ./.  /'.,  July,  1861.)  A 
leaf  was  presented  to  B&aisch,  brought  from  the 
West  Indies,  with  the  information  that  it  was 
from  the  tree  the  leaves  of  which  were  used  in 
preparing  this  spirit.  He  observed  that  it  had 
precisely  the  characteristic  odor  and  taste  of 
bay  rum,  and  on  comparing  it  with  the  loaves  of 
a  twig  in  the  collection  of  the  Academy  of 
Natural  Sciences  of  this  city,  brought  by  Griffiths 
from  St.  Croix,  and  labelled  as  the  plant  from 
which  bay  rum  was  prepared,  found   that   tlie  two 

closely  corresponded.  From  the  character!  of  tho 
leaf.  Bridges  suggested  that  it  might  belong  to  ■ 
plant  of  the  family  Afyrtacess,  most  probably  the 

Myrcia  acris  of  De  Candolle  (see  Myrcia  acris), 
and  there  is  little  room  to  doubt  that  Myrcia  actus 
is  the  source  of  tliis  very  agreeable  perfume. 
Bay  rum  is  used  chiefly  as  a  refreshing  perfume 

in     eases     of     lurrous     headache,     faint  in  ss,     and 

other  nervous  disorders,  either  held  to  the  nostrils, 

or  applied  on  soft  linen  to  the  head  and  forehead. 
It  is  also  grateful  to  the  feeble  and  convalescent 
patient,  by  being  sprinkled  on  the  bed  covering 
or  otherwise  made  to  impregnate  the  air  of  the 
chamber.  The  oil  of  bay  is  often  adulterated, 
and   is  frequently   sold   by  smugglers. 

Oil  of  Neat  s«Foot.  Oleum  liubulum.  Oleum 
Pedum  Tauri.  Axungia  Pedum  Tauri.  Huile 
(draissc)  des  Pieds  du  gros  Bctail.  Fr.  Klau- 
enol,  Ochsen  Klaucnfeit,  G. — This  formerly  official 
oil  is  obtained  by  boiling  for  a  long  time  the 
feet  of  the  ox,  previously  deprived  of  hoofs.  The 
fat  and  oil  which  rise  to  the  surface  are  removed 
and  introduced  into  a  fresh  portion  of  water, 
heated  nearly  to  the  boiling  point.  The  impurities 
having  subsided,  the  oil  is  drawn  off,  and.  if  re- 
quired to  be  very  pure,  is  again  introduced  into 
water,  which  is  kept  for  twenty-four  hours  suffi- 
ciently warm  to  enable  the  fat  which  is  mixed 
with  the  oil  to  separate  from  it.  The  liquid  being 
then  allowed  to  cool,  the  fat  concretes,  and  the 
oil  is  removed  and  strained,  or  filtered  through 
layers  of  small  fragments  of  charcoal  free  from 
powder.  The  oil  is  clear  and  vellowish  in  color, 
of  sp.  gr.  0.916  at  15°  C.  (59°  F.\  and,  when  prop- 
erly prepared,  inodorous  and  of  a  bland  taste.  It 
thickens  or  congeals  with  great  difficulty,  and  is, 


therefore,  very  useful  for  greasing  machinery.  It 
is  also  used  for  softening  leather  and  in  grind- 
ing metals.  It  has  been  given  as  a  substitute  for 
cod  liver  oil  in  scrofulous  diseases.  It  is  apt  to 
be  laxative,  and  in  certain  cases  proves  useful 
in  this  way.  It  is  given  in  the  same  dose  as 
cod  liver  oil.  (See  Am.  J.  M.  &.,  N.  S.,  xxiv.  498.) 
It  is  at  present  difficult  to  obtain  pure  neat's- 
foot  oil  in  commerce. 

Oil  of  Neroli.  Oleum  Aurantii  Florum.  U.  S. 
1890.  Oil  of  Orange  Flowers.  Oleum  Xaphce,  G. 
"A  volatile  oil  distilled  from  the  fresh  flowers 
of  the  Bitter  Orange,  Citrus  vulgaris  Risso  (nat. 
ord.  Rutacece).  It  should  be  kept  in  well-stop- 
pered bottles,  in  a  cool  place,  protected  from 
light."  U.  8.  1890. 

This  oil,  official  in  the  U.  S.  P.  1890,  is  em- 
ployed for  its  odor  and  taste,  and  is  largely  used 
as  an  ingredient  in  cologne  water,  perfumes,  etc. 
The  best  quality  of  oil  of  neroli,  as  it  is  uni- 
versally called  in  commerce,  comes  from  Nice, 
and  is  derived  from  the  flowers  of  the  Citrus 
Aurantium,  L.,  or  sweet  orange,  by  distillation 
with  water;  tliis  is  called  neroli  pe"tale.  The 
next  quality  is  obtained  in  tlie  same  way,  but  by 
using  the  blossoms  of  the  Citrus  Bigaradia,  Loisel. 
(('.  amara  ( L. ),  Lyons),  or  hitter  orange:  this  is 
called  neroli  bigaradc ;  while  an  inferior  sort, 
essence  de  petit  grain,  is  made  by  distilling  the 
Leaves  and  unripe  fruit.  This  should  not  be 
classed  with  neroli,  as  it  is  unworthy  of  the  name. 
Oil  of  petit  grain  citronnier  is  a  fragrant  oil,  dis- 
tilled from  the  leaves  and  twigs  of  the  lemon  tree; 
it  closely  resembles  the  essence  de  petit  grain 
which  is  made  from  the  orange  leaves  and  fruit. 
(C.  D.,  1897,  53.) 

Properties. — It  was  officially  described  as  "a 
yellowish  or  brownish,  thin  liquid,  tuning  a  very 
fragrant  odor  of  orange  flowers,  and  an  aromatic, 
somewhat  bitter  taste.  Specific  gravity:  0.876  to 
0.800  at  15°  0.  (50°  F.).  Soluble  iii  an  equal 
volume   of   alcohol,    the    solution    being   neutral    to 

litmus  paper.    If  a  little  alcohol  be  poured  on  the 

surface  of  the  oil.  and  the  mixture  gently  un- 
dulated, a  bright,  violet  fluorescence  will  usually 
be  observed.  In  contact  with  a  saturated  solution 
of  sodium  bisulphite  it  assumes  a  handsome  and 
permanent  purplish-red  color."  U.  8.  1890.  The 
greater  part  of  the  oil  is  a  hydrocarbon,  distilling 
at  from  18.3°  to  19.")°  C.  (365°-383°  F.),  with 
which  is  a  small  amount  of  the  crystalline  solid 
called  neroli  camphor.  According  to  Fliickiger, 
this  is  a  neutral,  inodorous,  tasteless  substance, 
fusing  at  55°  C.  (131°  F.).  According  to  Semmler 
(Ber.  d.  Chem.  Oes.,  26,  2711),  the  oil  con- 
tains about  20  per  cent,  of  limonene,  ."50  per  cent, 
of  linalool,  ChjHisO;  40  per  cent,  of  linaloyl  ace- 
tate, and  3  per  cent,  of  geraniol.  ftchim.  Rep., 
April.  1897,  mentions  a  small  amount  of  a 
paraffin  as  also  present.  Noel  distinguishes  the 
different  volatile  oils  of  the  orange  tribe  by  shak- 
ing five  drops  of  the  oil  with  one  Cc.  of  pure 
concentrated  hydrochloric  acid.  After  one  minute 
seven  or  eight  Cc.  of  90  per  cent,  alcohol  are  added, 
whereby  the  color  is  changed,  and  increased  or 
decreased  according  to  the  extent  of  the  adultera- 
tion. It  is  obvious  that  to  use  effectually  such 
a  test  requires  special  education.  (See  Proc.  A. 
Ph.  A.,  1887.) 

Under  the  name  of  nerolin  an  artificial  pro- 
duct has  been  placed  upon  the  market  in  the 
form  of  a  white  crystalline  powder,  soluble  in 
alcohol  and  fixed  oils  and  almost  insoluble  in 
water.    It  is  used  by  soap  makers  as  a  substitute 
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for  oil  of  neroli,  and  is  said  to  be  ten  times  as 
strong.  This  compound  is  said  to  be  the  ethyl 
ether  of  fi-naphthol.  (Ber.  d.  Chem.  Ges.,  1893, 
2706.)  It  is  also  used  in  the  manufacture  of 
eau-de-Cologne  with  advantage  instead  of  neroli 
oil.  (Schim..  Rep.,  April,  1893.)  Oil  of  neroli  of 
excellent  quality  is  now  produced  artificially; 
Schimmel  &  Co.  state  that  it  contains  pinene, 
camphene,  dipentene,  terpineol,  phenyl,  acetic 
acid,  benzoic  acid,  decylic  aldehyde,  and  linalool. 

Oil  of  Palm.  Huile  (Bcurre)  de  Palme,  Fr. 
Palmol,  Palmbutter,  G. — This  highly  valuable 
fixed  oil  is  the  product  of  Elceis  guinecnsis,  J  acq., 
a  palm  growing  on  the  western  coast  of  Africa, 
and  cultivated  in  the  West  Indies  and  South  Amer- 
ica. It  is  among  the  handsomest  trees  of  its 
graceful  family  which  flourish  in  the  tropical 
regions  of  Africa.  The  oil  is  obtained  by  ex- 
pression from  the  fruit.  It  is  brought  to  this 
country  chiefly  from  Liberia  and  other  places  on 
the  African  coast,  though  prepared  also  in  the 
West  Indies,  Cayenne,  and  Brazil.  It  is  not  im- 
probable that  various  species  of  Palmaceae  con- 
tribute to  the  supply  of  this  article  of  commerce. 
At  present  the  chief  ports  for  its  shipment  are 
Cape  Palmas  and  Lagos,  prima  and  secunda 
Lagos  being  the  choicest  varieties.  The  annual 
export  from  the  African  coast  now  reaches  50,000 
tons,  of  which  the  bulk  goes  to  England.  The 
importation  into  the  United  States  amounted 
in  1903  to  nearly  19,000  tons,  but  fell  off  in 
1904  to  about  10,000  tons. 

Palm  oil  has  the  consistence  of  butter,  a  rich, 
orange-yellow  color,  a  sweetish  taste,  and  an 
agreeable  odor,  compared  by  some  to  that  of  vio- 
lets, by  others  to  that  of  the  Florentine  orris. 
By  age  and  exposure  it  becomes  rancid  and  of  a 
whitish  color.  It  melts  with  the  heat  of  the 
hand,  and  when  perfectly  fluid  passes  readily 
through  blotting  paper.  Highly  rectified  alcohol 
dissolves  it  at  common  temperatures,  and  in  ether 
it  is  soluble  in  all  proportions.  Its  constituents 
are  tripalmitin  and  triolein,  C3HB(Ci6H3i02)3  and 
C3H5(Ci8H3302)3.  The  tripalmitin  is  converted 
into  palmitic  acid  by  superheated  steam,  with  lib- 
eration of  glycerin.  It  appears  also  that  a  consid- 
erable proportion  of  this  acid,  together  with  some 
glycerin,  exists  uncombined  in  the  oil,  as  ascer- 
tained by  Pelouze  and  Boudet;  so  that  the 
changes  which  are  effected  in  oils,  through  the 
agency  of  alkalies,  in  the  process  of  saponifica- 
tion, take  place,  to  a  certain  extent,  spontane- 
ously in  palm  oil.  (•/.  P.  C,  xxiv.  389.)  Hence 
it  is  more  easily  saponified  than  any  other  fixed 
oil.  Preparatory  to  saponification,  it  may  be 
bleached  rapidly,  according  to  J.  J.  Pohl,  by  heat- 
ing it  quickly  to  240°  C.  (464°  F.)  and  keeping 
it  for  ten  minutes  at  that  temperature.  It  loses 
for  a  time  its  peculiar  odor  by  the  process,  ac- 
quiring an  empyreumatic  one;  but  this  after 
a  while  ceases  to  be  perceived,  and  the  charac- 
teristic odor  returns.  (See  A.  J.  P.,  xxvii.  346.) 
Englehart  bleaches  it  in  the  following  manner. 
1000  lbs.  of  the  oil  are  heated  in  a  boiler  to 
62.2°  C.  (144°  F.)  and  kept  at  that  temperature 
until  the  next  day,  when  it  is  decanted  into  a 
clean  vessel,  and  cooled  to  a  point  between  36.6° 
C.  (98°  F.)  and  40°  C.  (104°  F.).  In  another 
vessel  15  lbs.  of  potassium  dichromate  are  dis- 
solved in  45  lbs.  of  boiling  water,  and,  when  the 
solution  is  partially  cooled,  60  lbs.  of  hydro- 
chloric acid  are  added.  This  solution  is  then 
mixed  with  the  oil,  and  briskly  agitated.  In  five 
minutes  the  color  changes  to  green,  through  the 


reduction  of  the  chromic  acid,  and,  with  a  con- 
tinuation of  the  agitation,  the  chromium  oxide 
separates,  and  then  nothing  more  is  necessary  than 
washing  with  water  to  get  the  oil  colorless. 
(A.  J.  P.,  1868,  333.)  Palm  oil  is  said  to  be 
frequently  imitated  by  a  mixture  of  lard  and 
suet,  colored  with  turmeric,  and  scented  with  Flor- 
entine orris.  It  is  much  employed  in  the  manu- 
facture of  toilet  soap,  which  retains  its  pleasant 
odor.  Palm  oil  is  emollient,  and  has  sometimes 
been  employed  in  friction  or  embrocation,  though 
not  superior  for  this  purpose  to  many  other  ole- 
aginous substances. 

Oil  of  Patchouli. — This  oil  is  distilled  from 
the  leaves  of  the  plant,  Pogostemon  heyneanus, 
Benth.  (P.  Patchouly,  Pelletier),  or  Patchouli 
Balm  (Fam.  LabiataR).  The  plant  is  cultivated 
at  Singapore  and  other  Eastern  localities  and 
has  an  interesting  history.  The  drug  was  first 
offered  at  public  sale  in  London  in  1844;  it  is  now 
imported  for  European  consumption  in  immense 
quantities.  It  is  believed  by  the  Arabs,  Chinese, 
and  Japanese  to  possess  prophylactic  powers. 
The  oil  as  found  in  commerce  is  of  two  kinds. 
The  best  is  that  distilled  in  the  East  in  the 
neighborhood  of  the  patchouli  plantations,  from 
selected  fresh  leaves;  the  other  kind  is  distilled 
in  Europe  from  imported  leaves;  the  latter  often 
arrive  in  a  more  or  less  damaged  condition,  and 
are  frequently  adulterated.  Oil  of  patchouli  is 
a  thick,  brownish-yellow  oil  with  a  green  tint, 
and  was  shown  by  Gladstone  to  contain  coerulein, 
an  intensely  blue  compound  found  in  oils  of  absin- 
thium, calamus  aromaticus,  matricaria,  achillea, 
etc.  The  oil  has  the  sp.  gr.  0.970  and  is  lsevo-ro- 
tatory.  It  deposits  a  solid,  patchouli  alcohol, 
C15H26O,  which  crystallizes  in  hexagonal  prisms, 
melts  at  56°  C.  (132.8°  F.),  and  boils  at  206°  C. 
(402.8°  F.),  while  cadinene,  Cj5H24,  remains;  oil 
of  cedar  and  oil  of  cubeb  are  frequently  used  to 
adulterate  the  oil.  They  may  be  detected  by 
fractional  distillation.  Oil  of  patchouli  is  used 
in  perfumery  mainly  for  its  valuable  property 
of  conferring  upon  other  odors  lasting  qualities; 
its  characteristic  and  persistent  odor  when  un- 
combined is  usually  not  popular  among  Cauca- 
sians. 

Oil  of  Sesame.  Oleum  Sesami,  U.  8.  1890. 
Under  the  name  of  Oleum  Sesami  the  Br.  Add. 
recognizes  sesame  oil  with  the  following  official 
characteristics  and  tests.  "  Specific  gravity  0.921 
to  0.924.  It  congeals  at  a  temperature  of  23° 
F.  (5°  C).  If  10  cubic  centimetres  be  treated 
with  10  cubic  centimetres  of  hydrochloric  acid 
containing  0.6  gramme  of  pyrogallol,  and  the 
mixture  be  shaken  vigorously  and  then  set  aside 
for  one  minute,  two  layers  will  be  formed.  The 
upper  oily  layer  is  to  be  carefully  removed  by 
means  of  a  pipette ;  the  lower  acid  layer  is  to  be 
boiled  for  five  minutes,  when  it  will  gradually  as- 
sume a  color  which  is  purple  by  transmitted  light 
and  blue  bv  reflected  light."  The  oil  was  official 
in  the  U.  S.  P.  1890  and  defined  as  follows: 
"A  fixed  oil  expressed  from  the  seed  of  Sesaynum 
indicum  Linne'  (nat.  ord.  Pedaliaceai) ."  U.  »S'. 
1890. 

Benne  Oil,  or  Teel  Oil,  is  inodorous,  of  a  bland, 
sweetish  taste  and  a  neutral  reaction,  and  will 
keep  long  without  becoming  rancid.  Fluckiger 
finds  that  76  per  cent,  of  the  oil  consists  of  olein, 
and  that  the  solid  portions  yield  on  saponification 
palmitic,  stearic,  and  myristic  acids.  The  oil  also 
contains  a  small  quantity  of  what  is  probably  a 
resinoid  substance,  which  may  be  removed  by  gla- 
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cial  acetic  acid  or  alcohol.  It  bears  some  resem- 
blance to  olive  oil  in  its  properties,  and  may  be 
used  for  similar  purposes.  It  is  not  a  drying  oil. 
Villa  vecchia  and  Fabris  (Zeit.  fur  Ang.  Chem., 
1893,  505)  have,  investigated  sesame  oil,  and  find, 
in  addition  to  the  main  constituents  before  men- 
tioned, a  higher  alcohol  of  the  formula  C36H44O, 
fusing  at  137°  C.  (278.6°  F.),  a  finely  crystal- 
lizing substance  of  the  formula  C11H12O3,  fusing 
at  123°  C.  (253.4°  F.),  which  substance  they 
name  sesamin,  and  a  thick  uncrystallizable  oil, 
non-nitrogenous,  which  is  the  cause  of  the  cherry- 
red  coloration  which  sesame  oil  shows  with  hydro- 
chloric acid  and  sugar.  Tocher  (P.  J.,  1893, 
700),  after  analyzing  .sesamin  and  determining  its 
molecular  weight  by  Raoult's  nut  hod  in  benzene 
and  glacial  acetic  acid,  maintains  that  its  formula 
should  be  CisIIisOs.  Tocher,  as  quoted  by  Lew- 
kowitsch  (Chcm.  Anal,  of  Oils,  Fats,  and  Waxes, 
2d  ed.,  389),  also  believes  that  the  higher  alcohol 
mentioned  is  cholesterol.  "  Specific  gravity.  0.019 
to  0.923  at  15°  C.  (59°  P.).  When  cooled  to 
— 3°  C.  (2C».()°  ¥.)  it  becomes  thick,  and  at  — 5° 
C.  (23°  F.)  it  congeals  to  a  yellowish-white  mass. 
Concentrated  sulphuric  acid  converts  it  into  a 
brownish-red  jelly,  it  6  Cc  of  the  (HI  be  shaken 
with  an  equal  volume  of  oonoentrated  hydrochloric 
acid,  the  latter  will  usually  assume  a  bright 
emerald-green  color,  especially  if  the  Oil  has  been 
exposed    for    some    time    to    1  he    ad  ion    of   air    and 

light;  and.  on  the  subsequent  addition  of  about 
o.r>  Gin.  of  ragar,  and  agaia  shaking  the  nurture, 
a   blue  color,  changing  to  violet,  and   finally  to 

deep  crimson,  will  !><•  produced.'"  / ".  B,  1800.     Solt- 

zicn   recommend!   stannous   chloride   solution   for 

testing  hemic  oil.    [Pro*  A.  Ph.  A..  1007,   100.) 

Ac,  ordJng  to  Bchaedler,  if  one  (  v.  of  pare  benne  oil 

■ken  with  om  Cc,  of  pure  hydrochloric  acid, 

sp.    gr.    1.120,    and    one    gramme   of    cane    -ugar,   a 

ad    color    is    developed    In    fifteen    minutea, 

Changing  to  violet    in  twenty-five  minutes,  and   in- 
[ng    in    intensify    until,    after    five    hours,    the 

acid  has  ssaumed  a  rioted  c<d<>r  eorreenonding  in 

intensity  to  that   of  a   POlutioO  of  iodine  in  carbon 
dieulpbide  or   in    chloroform.      In   the   ca-c   of   all 
other  lived  oil-,   this  color   reaction   does   not 
until   after   (hire  quarters   of  an   hour.     01iV4 

almond  oils  containing  aa  little  as  one  fourth  pei 
cent,  of  benne  oil  exhibit    the   reaction   in   from 

twenty  to  twenty  fixe  minutes.  The  failure  of 
some  experimenters  to  tind  the  reactions  avail- 
able rests  upon  the  fact  that  they  searched  for 
fhe  color  in  the  oil.  and  not.  as  they  should  have 
done,   in  the  acid.      i,4.   Phamu,    1807,   p.    L00.) 

Benne  oil   was  known  to  the  ancient    PetnUUU 

Egyptians,  and  i-  esteemed  bj   the  modern  Arabs 

and  other  people  of  the  East  botfa  as  food  and  as 
an  external  application  to  promote  softness  of  the 
akin.     It  is  laxative  in  large  d< 

Oil  of  Turtle.  Turtle  Oil. — In  South  America 
an  oil  is  prepared  from  the  eggs  of  tin  tie-,  arnl  in 
the  Seychelle  Islands  and  in  Jamaica  from  the  f^t 

of  the'  turtle  itself.  These  Oili  are  said  to  be  of 
equal  value  with  cod  liver  oil  for  strumous  persons 
and  others  in  whom  the  nutritive  process  are 
defective.  (See  P.  ./..  vol.  xv.  57:1.)  It  is 
stated  that  50.000  gallons  are  sent  to  Para  yearly 
from  the  Orinoco,  the  Amazon,  and  the  Rio  Negro, 
and  that  60.000  gallons  are  consumed  by  the 
Irihes  who  prepare  the  oil.  The  Seychelle  Islands 
are  said  to  produce  (5000  gallons  of  oil  yearly. 

Oil  of  Wood.  IPbed!  Oil  Gurjun  Balsam.  Bal- 
samum  Dipterocarpi. — In  the. P.  J.  for  August.  1854 
(p.  65),  appeared  an  account  by  Charles  Lowe  of 


Manchester,  of  a  "  new  variety  of  balsam  of  co- 
paiba," derived  from  the  East  Indies.  In  a  sub- 
sequent communication  to  the  same  journal  ( 1856, 
321)  from  Daniel  Hanbury,  it  appears  that  this 
product,  though  offered  for  sale  in  the  London 
market  as  balsam  of  copaiba,  is  known  in  India 
under  the  names  of  wood  oil  and  gurjun  balsam. 
Considerable  quantities  had  been  imported  from 
Maulmain,  in  Burmah,  specimens  of  a  similar 
drug  had  been  received  from  Canara  and  Tenas- 
serim,  and  it  appears  to  be  widely  diffused  in 
the  Indian  markets. 

This  liquid  is  obtained  from  Dipterocarpus 
tutbinatus,  Gaertn.  f.  (D.  la?vis,  Buch.  Ham.) 
(Fam.  Dipterocarpaceae),  a  very  large  gregari- 
ous tree  which  forms  forests  in  Pegu  and  other 
parts  of  Farther  India.  A  large  notch  is  cut  in 
the  trunk  of  the  tree,  between  two  and  three  feet 
from  the  ground,  and  a  fire  made  so  as  to  char  the 
wound.  The  juice  then  begins  to  flow,  and  is  re- 
ceived in  suitable  vessels.  Every  three  or  four 
weeks  the  charred  surface  is  cut  off  and  burned 
anew.  A  single  tree  sometimes  yields  forty  gal- 
lons in  a  season.  Other  species  of  Dipterocarpus 
afford  a  similar  product,  and  hence  probably  the 
difference  which  lias  been  observed  in  the  speci- 
<  xamincd.  It  is  at  first  turbid,  but  may  be 
clarified  either  by  filtration  or  deposition.  After 
filtration,  wood  oil  is  a  clear,  dark  brown  liquid, 
of  the  sp.  gr.  0.9ti4  (Hanbury),  and,  in  consist- 
ence, odor,  and  taste,  hears  a  close  resemblance 
to  copaiba.  It  is  soluble  in  two  parts  of  alco- 
hol   of    the    sp.    gT.    0.7!Ki,    with    the    exception    of 

a  retry  small  proportion  of  darkish  nooculent  mat- 
ter, which  subsides  on  standing.  According  to 
Lowe,    it    contain-   <i.">   per   cent,   of   volatile  oil,   34 

of  renin,  and  1  of  acetic  acid  and  water.  A  char- 
acteristic property  noticed  by  Lowe,  by  which  it 

may  be  distinguished  from  copaiba,  is  that,  when 
Bd  vial  to  200"  F.  (2:t(»°  F.,  Lowe), 
it  becomes  slightly  turbid  and  coagulates,  so  that 
the  rial  may  be  inverted  without  changing  the 
position  of  its  contents,  and  this  consistence  Is 
retained  when  the  liquid!  cools.     By  a  gentle  heat 

with  agitation  the  fluidity  returns;    but,  the  liquid 

again  coagulates  if  heated  to  2<>ft°  F.    According 

I      Brandis,    this    property    of    coagulation     is 

characteristss  of   the   wood   oil    from   />.   oXe-tut, 

Boxb,    (/'.  ./.,  xxv.),  a  wood  oil    which   is  further 

distinguished  by  the  greenish  opalescence  of 

Its   mi: 

Qmibourt  states  that  wood  oil  docs  not  solidify, 
like  copaiba,  with  one-sixteenth  of  magnesia,  and 
the   1  ate  on  standing.      (./.   P.   C,  xxx. 

100.)  De  Vrij  of  Rotterdam,  proposes  the 
n  of  benzene  with  wood  oil  and  copaiba 
respectively  as  a  test  to  distinguish  them.  With 
an  equal  volume  of  the  wood  oil.  benzene  forms  a 
turbid  mixture,  from  which,  after  a  long  time,  a 
resinous  matter  is  deposited  in  flocculi|  with  co- 
paiba it  forms  a  transparent  solution.  (P.  J., 
Ih.")7.  :-( 7 4 .  ►  The  volatile  oil  from  gurjun  balsam  is 
a  yellow,  somewhat  thick  liquid,  of  sp.  gr.  0.915  to 
0.930,  and  has  at  times  a  high  optical  rotation, — 
viz.  — ;j5°  to  — 130°.  The  oil  boils  in  larger  part 
at  255°  to  256°  C.  (491°-4!»2.S°  Y.)  and  consists 
of  a  sesquiterpene,  Ci6H24-  With  hydrochloric 
acid  it  yields  a  deep  blue  color.  The  resin  left 
after  distilling  off  the  volatile  oil  is  essentially 
gurjunic  arid,  C22H34O4.  This  when  purified  dis- 
solves readilv  in  ether  and  strong  alcohol,  and 
slowlv  in  benzene.  It  melts  at  220°  C.  (428°  F.) 
and  congeals  again  at  180°  C.  ( 356°  F. ) .  FKickiger 
has  also  described  a  neutral  resin   from  gurjun 
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balsam,  which  is  insoluble  in  caustic  potash,  fuses 
at  126°  C.  (258.8°  F.),  and  is  of  the  composition 
C28H460a.  Fliickiger  (A.  Pharm.,  1870,  420) 
noticed  that  wood  oil  may  be  recognized  by  the 
violet  color  it  assumes  if  dissolved  in  twenty 
parts  of  carbon  disulphide  and  mixed  with  a  drop 
of  a  cold  mixture  of  equal  parts  of  concentrated 
sulphuric  and  nitric  acids.  A  liquid  is  much  em- 
ployed in  India  for  painting  ships,  houses,  etc., 
which  is  also  called  icood  oil;  this  is  obtained 
from  a  different  source,  being  a  fixed  oil  derived 
from  the  seeds  of  Aleurites  cordata,  R.  Br.  Accord- 
ing to  O'Shaughnessy,  the  oil  of  dipterocarpus  is 
little  inferior  to  copaiba  in  the  diseases  for 
which  that  medicine  is  employed.  T.  B.  Hender- 
son has  found  it  very  useful  in  gonorrhoea, 
given  in  the  dose  of  a  teaspoonful  two  or  three 
times  a  day,  uncombined.  (M.  T.  G.,  1865,  571.) 
It  probably  has  a  remedial  influence  on  diseased 
mucous  membranes  similar  to  the  different  tur- 
pentines, which  it  appears  to  resemble  in  com- 
position. The  juice  may  be  given  in  emulsion,  in 
doses  of  from  fifteen  to  forty  minims  (0.9-2.5 
Cc);  the  volatile  oil  from  ten  to  thirty  minims 
(0.6-1.8  Cc). 

East  India  wood  oil,  or  gurjun  balsam,  must  not 
be  confounded  with  Chinese  wood  oil  or  tung  oil, 
a  fixed  oil  obtained  from  the  euphorbiaeeousAZeu- 
rites  cordata,  R,  Br.  This  oil  has  a  specific 
gravity  at  15.6°  C.  (60°  P.)  of  0.94015,  and  does 
not  congeal  at  a  temperature  of  — 22.2°  C.  ( — 8° 
F.).  If  a  drop  of  it  be  added  to  nitric  acid  it 
changes  on  heating  into  an  orange-yellow  solid. 
When  a  drop  of  sulphuric  acid  is  brought  in 
contact  with  the  oil  the  latter  apparently  solidi- 
fies around  the  acid,  forming  a  black  envelope, 
which  grows  in  size  and  gradually  absorbs  and 
acts  upon  so  much  of  the  surrounding  oil  as  to 
assume  the  appearance  of  an  irregular,  large,  dried 
currant.  Chinese  wood  oil  saponifies  readily  with 
potassium  hydroxide,  two  hundred  and  eleven 
parts  of  the  potassium  hydroxide  being  required 
for  a  thousand  parts  of  oil.  For  details  see  P.  J., 
vol.  xv.  (See  also  Proc.  A.  Ph.  A.,  1897,  677.) 
It  is  much  used  in  China  and  Japan  as  a  natural 
varnish  for  wood  work,  having  notable  drying 
properties.  Over  60,000  kilogrammes  are  said  to 
be  sent  yearly  from  Hankow,  on  the  Yang-tse- 
Kiang,  in  the  interior  of  China,  to  Chinese  sea- 
ports. The  seeds  of  the  tung  oil  plant  are  said  to 
be  poisonous,  and  are  used  in  China  for  killing 
rats,  and  also  to  produce  vomiting,  especially  in 
would-be  opium  suicides. 

Oil  of  Ylang  Ylang.  Cananga  Oil.  Oleum 
Anonce.  Oleum  Unonu: —  This  is  a  volatile  oil  ob- 
tained from  the  flowers  of  Cananga  odorata,  Hook. 
f.  and  Thorns  (Fam.  Anonacese),  a  large  tree 
inhabiting  most  parts  of  Southern  Asia.  Accord- 
ing to  Schimmel  &  Co.  (Schim.  Sep.,  April, 
1897),  it  contains  pinene,  linalool,  geraniol,  esters 
of  acetic  and  benzoic  acids,  cadinene,  and  para- 
cresol-methyl  ester.  It  is  used  only  as  a  perfume. 
(See  N.  R.,  April,  1881.)  The  so-called  Macassar 
hair  oil  is  said  to  be  a  solution  of  it  in  coconut 
oil.  (See  A.  J.  P.,  1881,  123;  also  A.  J.  P.,  1893, 
529.) 

Ointment  of  Casein.  Unguentum  Caseim. 
Caseinsalbe,  G. — Made  by  dissolving  dried  and 
powdered  casein  in  50  parts  of  a  solution  contain- 
ing 0.345  part  of  potassium  hydroxide  and  0.895 
part  of  sodium  hvdroxide.  To  this  add  7  parts 
of  glycerin,  0.5  part  of  phenol  and  finally  21  parts 
of  petrolatum.  When  this  has  been  thoroughly 
incorporated  enough  water  is  added  to  make  100 


parts.  It  has  the  consistence  of  thick  cream, 
is  incompatible  with  acids  and  acid  salts,  but  mer- 
cury, tar,  balsam  of  Peru,  zinc  oxide,  resorcinol, 
pyrogallol,  and  ichthyol  may  be  incorporated 
with  it. 

Ointment  of  Cucumber.  Cucumber  Ointment. 
An  emollient  ointment,  prepared  from  the  common 
cucumber  (fruit  of  Cucumis  sativus,  L.,  Fam. 
Cucurbitaceae),  has  been  considerably  employed 
in  irritated  states  of  the  skin.  The  following  is  the 
mode  of  preparing  it,  recommended  by  Procter. 
Take  of  green  cucumbers  7  pounds  avoirdupois, 
pure  lard  24  ounces,  veal  suet  15  ounces.  Grate  the 
washed  cucumbers  to  a  pulp,  express,  and  strain 
the  juice.  Cut  the  suet  into  small  pieces,  heat  it  over 
a  water  bath  till  the  fat  is  melted  out  from  the 
membrane;  then  add  the  lard,  and,  when  melted, 
strain  through  muslin  into  an  earthen  vessel  capa- 
ble of  holding  a  gallon,  and  stir  until  thickening 
commences,  when  one-third  of  the  juice  is  to  be 
added,  and  the  whole  beaten  with  a  spatula  till 
the  odor  has  been  almost  wholly  extracted.  The 
portion  which  separates  is  to  be  decanted,  and  the 
remaining  two-thirds  of  the  juice  is  to  be  con- 
secutively incorporated  and  decanted  in  the  same 
manner.  The  jar  is  then  closely  covered  and 
placed  in  a  water  bath,  until  the  fatty  matter 
entirely  separates  from  the  juice.  The  green 
coagulum  floating  on  the  surface  is  now  removed, 
and  the  jar  put  in  a  cool  place  that  the  ointment 
may  solidify.  The  crude  ointment  is  then  sepa- 
rated from  the  aqueous  liquid  on  which  it  floats, 
melted  and  strained,  and  placed  in  glass  jars, 
which  must  be  kept  closely  sealed.  A  layer  of 
rose  water  upon  its  surface  will  favor  its  preser- 
vation. A  portion  may  be  triturated  with  a  little 
rose  water  until  white  and  creamy,  and  put  into 
a  separate  jar  for  present  use.  (A.  J.  P.,  xxv. 
409.) 

Emile  Mouchon  prepares  the  ointment  by  ob- 
taining the  juice  mixed  with  a  little  alcohol,  and 
incorporating  this  with  benzoinated  lard  and 
stearin.  He  directs  16  parts  of  the  cucumber  to 
be  reduced  to  a  pulp,  1  part  of  alcohol  of  36°  B. 
(87  per  cent,  vol.)  to  be  added,  and  the  mixture 
to  be  placed  on  the  diaphragm  of  a  percolator. 
Twenty-four  hours  afterwards  10  parts  of  the 
liquid  are  obtained  of  19°  B.  Of  this  liquid  6 
parts  are  to  be  incorporated  with  37.5  parts  of 
benzoinated  lard  and  12.5  of  stearin;  the  fatty 
matters  having  been  previously  melted  together 
by  means  of  a  water  bath,  and  beaten  vigorously 
on  cooling.  The  liquid  is  to  be  added  before  the 
completion  of  the  beating,  which  should  then  be 
continued  until  the  whole  becomes  as  light  and 
white  as  possible.  The  benzoin  and  alcohol  enable 
the  ointment  to  keep  a  long  time.  (J.  P.  C, 
Juillet,  1854,  41.)  We  prefer  to  make  this  oint- 
ment by  incorporating  one  part  of  distilled  spirit 
of  cucumbers  with  seven  parts  of  benzoinated  oint- 
ment. The  spirit  is  made  by  distilling  a  mixture 
of  one  part  of  grated  cucumbers  with  three  parts 
of  diluted  alcohol,  retaining  the  first  two  parts 
or  distillate  which  come  over.  This  spirit  is  per- 
manent, and  ointment  or  cream  made  from  it 
keeps  well. 

Olibanum.  Thus.  Oliban,  Encens,  Fr.  Weih- 
rauch,  G.— Olibanum,  the  frankincense  of  the 
ancients,  was  erroneously  ascribed  by  Linnaeus  to 
Juniperus  phcenicea,  L.  (J.  lycia,  L.).  There  are 
two  varieties  of  olibanum,  one  coming  to  Europe 
from  the  Mediterranean,  and  the  other  directly 
from  Calcutta.  These  varieties  were  formerly 
considered  distinct,  but  recent  researches  indicate 
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their  common  origin.  In  1843  Captain  Kemp- 
thorne,  of  the  East  India  Company's  navy,  saw 
the  olibanum  tree  growing  upon  the  mountains, 
on  the  African  coast,  between  Bunder  Maryah 
and  Cape  Guardafui.  According  to  his  statement, 
it  grows  on  the  bare  marble  rocks  composing  the 
hills  of  that  region,  without  any  soil  or  the 
slightest  fissure  to  support  it,  adhering  by  means 
of  a  substance  thrown  out  from  the  base  of  the 
stem.  This  rises  forty  feet,  and  sends  forth  near 
the  summit  short  branches,  covered  with  a  bright 
green,  singular  foliage.  The  juice,  which  exudes 
through  incisions  made  into  the  inner  bark,  has  at 
first  the  color  and  consistence  of  milk,  but  hardens 
on  exposure.  (P.  J.,  iv.  37.)  Sir  William  J. 
Hooker  lays  that  the  African  olibanum  is  derived 
from  Bosuellia  papyrifera,  llochst.  (Plosslea  flori- 
bunda,  Kndl.),  one  of  the  Burseracese;  but  thinks 
it  highly  probable  that  it  is  furnished  by  more 
than  one  species.  {Ibid.,  I860,  217.)  Bennett,  of 
the  British  .Museum,  lias  also  identified  Kemp- 
thorne's  specimen*  as  P.  floribunda.  But  in 
1847  Cartel  described  rery  closely  the  oliba- 
num district,  and  procured  living  specimens,  the 
descendants  of  which  appear  still  to  nourish 
in  the  "  old  garden*"  of  the  Bombay  Agri-Horti- 
cultural   Society.      Birdwood   asserts    (IV.   Limn. 

Nor.,     wvii.)     that     BO    olibanum     is    obtained     in 

India,  all  coming  from  i  coast  district  of  Arable 
(the  same  district  a--  that  described  by  Theo- 
phrastus),  and  being  the  product  of  a  m 
of  Boewellia,  li.  Carterii,  Birdwood.  It  is  very 
likely  that  several  species  of  Boewellia  furnish 
the  olibanum  of  commerce) — \i/..  H.  OnrterU, 
Birdw.  (furnishes  what  is  known  as  Lnbnm  Bedotei 
or  Lulxjn  Sheksri),  and  B.  freraama,  Birdw. 
(furnishes  Lubam  \ieyeti  m  Lubam  Ifoftf)  It 
appears  that  the  resin  of  H.  papyrifera,  Docket^ 
is  not  gathered  st  all.  The  product  of  B  serrate, 
Boxb.  (known  a~  Balaigugul),  Is  not  seal  into 
ii    commerce,    but    Is   employed    medicinally 

onl\    in    India. 

The  Arabian  or  African  fransdncenes  Is  la  the 
form  of  yellowish  teats,  and  irregular  reddish 
lumps   or    fragments.     The    team    am    generally 

small,   oblong   or    roiindi-h.    not    reiy    brittle     with 

a  dull  and  waxj  fracture,  softening  in  the  mouth, 
and  bearing  much  resemblance  to  mastic,  from 
which,  however,  they  diffei  is  theii  want  of 
transparency.      The  reddish  masses  soften  in  the 

hand,    have    a    strongei     taste    and    odor     than    the 

teai-.  and  are  often  mixed  with  fragments  ot  bark 

and  small  Crystals  of  Calcium  carbonate  which 
an-    \  isihle    under    the    niicio- 

The  Indian  frankincense,  or  olibanum,  consists 
chiefly  ot  yellowish,  somewhat  translucent,  round- 
ish   tear-,    larger    than    those    (jf    t  lie    Afiican.    and 

generally  covered  with  a  whitish  powder  pro- 
duced  by   friction.      It    has   H    balsamic   resinous 

odor,  and  an  acrid,  bitterish,  somewhat  aromatic 
taste.        When     chewed     it     BOftenS     in     the     mouth. 

adheres  to  the  teeth,  and   partially  dissolve 

the  saliva.  whi<  h  it  renders  milky.  It  bums  with 
a  brilliant  flame  and  a  fragrant  odor.  Triturafed 
with  water,  it  forms  a  milky  imperfect  solution. 
Alcohol  dissolves  nearly  three  fourths  of  it.  and 
the  tincture  is  transparent.  Tschirch  [Harze  u»d 
Harzbek&lter,  1900.  p.  253 )  has  made  a  thorough 
study  of  olibanum  and  determined  all  of  its  con- 
stituents with  care.  Alcohol  extracts  72  per  cent., 
consisting  of  resins  G5  per  cent,  and  volatile  oil 
6  per  cent.;  water  soluble  gum.  20  per  cent.;  bas- 
sorin,  0-8  per  cent.;  plant  residue  2-4  per  cent. 
The     resins     were     composed     of     boswellic    acid, 


C32H52O4,  a  resin  acid  of  which  well  crystallized 
salts  were  obtained,  and  olibanoresin,  C14H22O,  a 
neutral  resin. 

In  the  essential  oil  Wallach  identified  l-pinene 
and  dipentene,  while  the  chemists  of  Schimmel  & 
Co.  found  in  addition  phellandrene. 

W.  F.  Daniell  has  described  an  odorous  product, 
used  as  frankincense  in  Sierra  Leone,  and  obtained 
from  a  large  tree,  growing  in  the  mountainous 
districts  of  that  region.  The  tree  has  been  de- 
scribed by  J.  J.  Bennett  in  P.  J.,  1854,  251, 
as  Daniella  thurifera,  (Fam.  Leguminosae). 
According  to  Daniell,  the  juice  exudes  through 
openings  made  by  an  insect,  and,  concreting  in 
connection  with  the  woody  particles  resulting  from 
the  boring  of  the  insect,  falls  at  length  to  the 
ground,  where  it  is  collected  bv  the  negroes.  (See 
A.  J.  P.,  xxvii.  338.) 

Olibanum  is  stimulant  like  the  other  gum  resins, 
but  is  now  very  seldom  used  internally.  Accord- 
ing to  Delioux  of  Toulon,  however,  it  affords 
a  cheap,  efficient  substitute  for  the  balsams  of 
Tolu  and  Peru.  It  appears  to  act  more  favorably 
when  combined  with  a  little  soap.  Delioux  has 
also  obtained  advantage  from  the  inhalation  of 
its  funics,  when  heated,  in  chronic  bronchitis  and 

laryngitis.    [B.  a.  '/'.,  Fev.  28,  1861.)     it  is  chiefly 

employed    for    fumigation,    and    in    unofficial    plas- 
Dose,  fifteen  grains    (1.0  Gtm.),  which  may 
be   increased    to  a   drachm    1 :(.!'   Qm.)    or   more. 

Oliver  Bark.  OUveri  Oortem.  Hint);  Sassafras. 
The    dried    bark    of    ('innainuiiium    Dliiiri,     Bailey 

i/'roc.  Linn,  800.  of  \<<c   South   Wale*,  duly  28, 

part  -).     "  In  tlat    pieces  Usually  about  eight 

indies  (iwo  decimetres)  in  Length,  and  one  and 
a  half  inches  (thirty  seven  millimetres)  in  width. 
It  is  covered  with  a  coarsely  granular  periderm  of 
a  deep  orange-brown  color  marbled  with  patches 

yellowish-brown     hue;      the     (issues     beneath 

the   periderm   are  « •  t   a   deep   umbei  brown   color. 

the  inside  cd  the  balk  1^  ot  an  umber  blown  color, 
and    has    a    close    satin  like    surface    marked    with 

rerj   fine  strise.     it  has  ;i  close  fracture,  slightly 

fibrOUS  in  the  liber  portion.  Odor  aromatic  and 
spny.     recalling     BSSSafras     and     camphor;       taste 

ibly   spicy   and  cam phoraceous.       Br.   Add, 

"  Tinctura  Olweri  Corticia   {Tinotun   o\  OUvtr 

Bark).    Oliver  Haik.  111  \o.  to  powder,  ~  oz.  (or 

100   <;m.);    alcohol    (00    per   cent  I,   s    sufficient 

quantity.   Morten  the-  powder  with  one'  Quid  ounce 

(Or   SO  <'<■•)    of   the  alcohol,   and   complete-   the    pi  i 

eolation  process.  The  resulting  tincture  should 
measure  one  pint  (or  looo  Cc.).    Br.    Idd.    !>■ 

one  half   to  one  lliiidrachin    (1.8-3.75  Cc.). 

Omphalea. — According  to  Calmody,  the  govern- 
ment  chemist   in  Trinidad,  the  seeds  oi    tin-  Otn 
phtiha   megacorpa  yield  an  oil    which  acts  as  a 
brisk  cathartic  m  about  three  hours  after  taking, 

without    pain   <u    much   continuance.       ( /'.   ./.,    I  -eh. 

Onion.  Cepa. — The  bulb  of  Allium  C'cpa,  L. 
(Fam.  I. iliac •(•,!•. )  Pourcroy  and  Vauquelin  ob- 
tained from  the  ordinary  onion  a  white  acrid  vola- 
tile oil  containing  sulphur,  albumen,  much  uncrys- 
tullizable  sni_.Hr  and  mucilage,  phosphoric  acid 
both  free  and  combined  with  lime,  acetic  acid, 
calcium  citrate,  and  lignin.  The  expressed  juice  is 
susceptible  of  the  vinous  fermentation.  The  oil  is 
essentially  the  same  in  chemical  composition  as 
the  oil  of  Allium  sativum,  L.,  and  consists  largely 
of  allyl  sulphide  (C3H6)2S.  (See  A.  Pharm., 
1892,  434.)  Perkin  and  Hummed  found  quereetifl 
in  the  outer  skin  of  onion  bulbs,  and  the  skins 
have  been  used  in  dyeing. 
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By  virtue  of  its  volatile  oil  the  onion  taken  in 
moderate  quantities  is  a  stimulant  to  the  stomach 
and  promotes  digestion,  but  in  large  quantities  is 
apt  to  cause  gastric  uneasiness.  It  is  slightly 
rubefacient,  said  to  be  diuretic,  and  belongs  among 
those  expectorants  to  be  employed  in  the  advanced 
stages  of  subacute  bronchitis  or  in  chronic  bron- 
chitis.  Remarkable  physiological  powers  have 
been  attached  to  it  by  various  investigators.  As 
the  result  of  a  very  elaborate  experimental  study, 
Alfred  K.  Pilacki  reached  the  conclusion  that 
taken  freely  it  depresses  nitrogenous  metabolism; 
a  conclusion  directly  opposite  to  that  of  Popott', 
whose  studies  led  him  to  the  belief  that  it  in- 
creases nitrogenous  change  in  the  body.  It  can 
scarcely  be  doubted  that  any  apparent  influence 
which  it  may  exert  in  the  direction  spoken  of  is 
secondary  to  its  action  upon  digestion. 

Onion  poultices  are  somewhat  effective  as  a 
counter-irritant  and  nerve  stimulant  in  cases  of 
bronchitis  or  pneumonia  in  young  children,  with 
nervous  symptoms.  According  to  M.  V.  Pogo- 
relsky,  a  decoction  made  with  the  outer  reddish 
skin  of  the  bulb  is  widely  used  in  Russia  for  the 
production  of  abortion.  He  attributes  the  ecbolic 
effect  to  the  presence  of  allyl  sulphide.  One  or 
two  tumblerfuls  of  the  concentrated  dark  brown 
or  dark  red  infusion  are  taken  at  a  dose. 

Ononis.  Ononis  spinosa,  L. — Reinsch  obtained 
from  this  plant  ononin,  C30H34O13,  a  glucoside. 
Onocerin,  a  di-secondary  alcohol,  CaeH^OH^, 
was  isolated  by  Thorns,  who  proposed  to  change  its 
name  to  onocol.     (A.  Pharm.,  1897,  28.) 

Ophioxylon.  Rauuolfia  serpentina,  Benth.  ex 
Kurz.  {Ophioxylon  serpentinum,  L.)  (Fam. 
Apocynaceae ) . — In  the  root  of  this  plant,  which  is 
used  in  East  India  as  a  purge  and  anthelmintic, 
Wefers-Bettink  found  a  yellow  crystalline  prin- 
ciple, ophioxylin,  melting  at  72°  C.  (161.0°  P.), 
and  possessing  the  formula  OieH^Oe;  also  a  vola- 
tile oil.     (A.  J.  P.,  1890.) 

Opopanax. — A  concrete  juice  sometimes  as- 
cribed to  Opopanax  hispidum,  Griseb.  (Pastinaca 
Opopanax,  L.,  0.  Opopanax  (1-0,  Lyons).  This 
species  of  parsnip  has  a  thick,  yellow,  fleshy,  peren- 
nial root,  which  sends  up  annually  a  strong  branch- 
ing stem,  rough  near  the  base,  about  as  thick  as  a 
man's  thumb,  and  from  four  to  eight  feet  in  height. 
The  leaves  are  variously  pinnate,  with  long  sheath- 
ing petioles,  and  large"  oblong,  serrate  leaflets,  of 
which  the  terminal  one  is  cordate,  others  are  de- 
ficient at  their  base  upon  the  upper  side,  and  the 
whole  are  hairy  on  their  under  surface.  The  flow- 
ers are  small,  yellow,  and  form  large  flat  umbels 
at  the  termination  of  the  branches.  The  plant  is 
a  native  of  the  Levant,  and  grows  wild  in  the 
south  of  France,  Italy  and  Greece.  When  the  base 
of  the  stem  is  wounded,  a  juice  exudes,  which, 
when  dried  in  the  sun,  constitutes  the  opopanax  of 
commerce.  Some  authors  state  that  it  is  obtained 
from  the  root.  A  warm  climate  appears  necessary 
for  the  perfection  of  the  juice,  as  that  which  has 
been  collected  from  the  plant  in  France,  though 
similar  to  opopanax.  is  of  inferior  quality.  The 
drug  is  brought  from  Turkey.  It  is  said  to  come 
also  from  the  Fast  Indies;  but  Ainslie  states  that 
he  never  met  with  it  in  any  Indian  medicine  ba- 
zaar. The  method  of  its  production  is  not  known 
with  any  certaintv. 

It  is  sometimes  in  tears,  but  usually  in  irregular 
lumps  or  fragments,  of  a  reddish-yellow  color, 
speckled  with  white  on  the  outside,  paler  within, 
and,  when  broken,  exhibiting  white  pieces  inter- 
mingled with  the  mass.    Its  odor  is  strong,  pecul- 


iar, and  unpleasant,  its  taste  bitter  and  acrid.  Its 
sp.  gr.  is  1.622.  It  is  inflammable,  burning  with 
a  bright  flame.  In  chemical  constitution  it  is  a 
gum-resin,  with  an  admixture  of  other  ingredients 
in  small  proportion.  The  results  of  its  analysis 
by  Pelletier  were,  from  100  parts,  33.4  of  gum, 
42  of  resin,  4.2  of  starch,  1.6  of  extractive,  0.3  of 
wax,  2.8  of  malic  acid,  9.8  of  lignin,  5.9  of  vola- 
tile oil  and  loss,  with  traces  of  caoutchouc.  Subse- 
quently, Tschirch  found  opopanax  to  consist  of 
resin,  19  per  cent.,  ethereal  oil,  0.5  per  cent.;  gum 
and  plant  tissues,  70  per  cent. ;  water  and  loss,  4.5 
per  cent.  (A.  Pharm.,  1895,  209.)  Water  by 
trituration  dissolves  about  one-half  of  the  gum- 
resin,  forming  an  opaque  milky  emulsion,  which 
deposits  resinous  matter  on  standing,  and  becomes 
yellowish.  Both  alcohol  and  water  distilled  from 
it  retain  its  flavor;  but  only  a  very  minute  pro- 
portion of  oil  can  be  obtained  in  a  separate  state. 
Opopanax  was  formerly  employed,  as  an  antispas- 
modic and  deobstruent,  in  hypochondriasis,  hys- 
teria, asthma,  and  chronic  visceral  affections,  and 
as  an  emmenagogue ;  but  it  is  now  scarcely  ever 
used.    Dose,  ten  to  thirty  grains  (0.65-2.0  6m,). 

Opuntia.  Opuntia  Opuntia  (L.),  Coult.  ((>. 
vulgaris,  Mill.)  (Fam.  Cactace®. )  Prickly  Pear. 
Vigue  de  Barbarie,  Fr.  Indische  Feige,  O. — For 
analyses  of  fruit  of  this  cactus,  see  A.  J.  P.,  1884, 
3,  and  1890,   170. 

Orange  Red.  Orange  Mineral.  Handix. — Red 
lead  oxide,  prepared  by  calcining  lead  carbonate. 
It  is  of  a  lighter  color  than  minium,  and  is  used 
as  a  pigment. 

Orcin.  Dihydroxytoluene.  C6H3(CH3)  (0H)2- 
This  is  a  white  stable  powder,  of  a  peculiar  sweet- 
ish taste  and  aromatic  odor,  crystallizing  with  one 
molecule  of  water.  It  is  easily  soluble  in  water, 
alcohol,  and  ether,  and  has  a  sweet  taste.  It  melts 
at  56°  C.  (132.8°  F.)  when  it  contains  water, 
but,  deprived  of  this,  melts  at  107°  C.  (224.6°  F.). 
It  boils  at  290°  C.  ( 554°  F. ) .  It  is  said  to  resem- 
ble resorcinol  in  its  local  action  and  to  be  useful  in 
the  same  class  of  skin  diseases.  According  to  J. 
Andeer  (Med.  Chron.,  Dec.  1885),  it  is  distinctly 
antiseptic,  and  in  poisonous  doses  produces  death 
by  a  direct  action  upon  the  heart  muscle. 

Oreodaphne.  IJmbellularia  calif omica  (Ar- 
nott),  Nutt.  Oreodaphne  calif  omica,  Nees.  Te- 
tranthera  californica,  Hook,  and  Am.  Litsea 
calif  omica,  Benth.  (Fam.  Lauraceaj.) — The 
California  Bay  Laurel  is  an  evergreen  tree  of 
considerable  size,  rather  abundant  throughout  the 
State.  Its  wood  is  much  prized  on  account  of  the 
beauty  of  its  grain  and  its  immunity  from  the  at- 
tacks of  insects.  The  leaves  yield  about  4  per  cent, 
of  a  neutral,  straw-colored,  limpid  volatile  oil, 
which  has  a  warm  camphoraceous  taste  and  a  pun- 
gent aromatic  odor,  resembling  somewhat  that  of 
a  mixture  of  oils  of  nutmeg  and  cardamom.  It  is 
soluble  in  1000  parts  of  water,  and  in  alcohol 
and  ether  in  all  proportions.  It  is  said,  when  in- 
haled, to  cause  dizziness  and  headache.  Its  chemi- 
cal characters  have  been  studied  by  John  P. 
Heamy.  (A.  J.  P.,  1875,  105.)  He  finds  it  to  con- 
sist of  a  pure  hydrocarbon,  sp.  gr.  0.894,  boiling  at 
175°  C.  (347°  F.),  and  an  oxygenated  pungent 
portion,  which  boils  at  210°  C.  (410°  F.).  This 
he  calls  oreodaphnol.  Oreodaphnene  was  obtained 
by  distilling  oreodaphnol  with  glacial  phosphoric 
acid.     For   the  reactions,   see  Heamy's   paper. 

Orexin.      Phenyldihydrochinazoline    Hydrochlo- 

ride.     C9H4  J  SScHHCr     A  comPlex  derivative 
of    quinoline.      It    forms    colorless,    odorless,    lus- 
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trous  crystals  with  bitter,  pungent  taste,  freely 
soluble  in  hot  water.  Orexin  was  first  brought 
forward  by  F.  Penzolt  as  a  true  stomachic.  It 
appears  to  be  practically  free  from  toxic  proper- 
ties, two  grains  of  it  per  pound  not  being  suffi- 
cient to  kill  a  rabbit.  It  appears  to  be  a  very 
active  remedy  in  those  cases  of  failure  of  appetite 
in  which  simple  bitters  are  indicated,  and  to  be 
contra-indicated  by  hyperacidity  of  the  stomach, 
gastric  catarrh  and  gastric  ulcer. 

The  tannate  is  affirmed  to  be  more  efficient  than 
the  hydrochloride,  which  salt  it  has  practically 
replaced  in  the  market.  The  tannate  is  a  yellow- 
ish powder,  tasteless,  odorless,  insoluble  in  water, 
freely  soluble  in  acid  solutions.  It  is  very  highly 
praised  in  all  forms  of  atonic  dyspepsia,  loss  of 
appetite  in  convalescence,  and  similar  conditions. 
It  is  affirmed  also  to  be  very  useful  in  the  treat- 
ment of  vomiting  following  the  use  of  narcotics, 
such  as  opium,  chloroform,  etc.  It  is  chemically 
incompatible  with  iron  salts.  It  is  best  adminis- 
tered in  the  form  of  powder,  five  to  twelve  grains 
(0.32-0.78  Cm.  I  j_'i\en  in  capsules,  one  to  two 
hours  before  DM 

Origanum.  Wild  Marjoram.  Marjoluua  sou- 
rage,  Fr.      Wilder    Uaioram    i  Veirmt),   U. — Two 

species  of  Origanum  have  been  used  in  medi- 
cine, 0.  Majorana,  L.,  or  sweet  marjoram,  and  0. 
rulyure,  L.,  or  common  marjoram.  The  former 
grows  wild  in  Portugal  and  Andalusia,  and  is  cul- 
tivated as  a  garden  herb  in  other  parts  of  Humpe 
and  in  the  United  State*.  Some  authors,  however, 
consider  0.  majOHUtotdet,  Willd..  which  is  a  native 
of  Barbary,  and  closely  allied  to  O.  MajorQIUM,  M 
the  type  of  the  sweet  marjora in  of  our  gardens. 
This   is  by  others  OOBaldBMd   to   lie  limply   a    form 

of  o.  vulgar*,  I..    Buteti  wt&Horwm  has  a  pleasant 

odor,  and  a  warm,  aromatic,  bitterish  teste,  which 
it  imparts  to  water  and  alcohol.  By  distillation 
with  water  it  yields  a  \olatile  oil.     It  i-,  tonic  and 

gently  excitant,  but  is  used  mors  as  a  condiment 
than  ss  a  medicine.  In  domestic  practice  its  in- 
fusion is  employed  to  hasten  the  tardy  eruption 

in    niiash  s    and    other   exant  hematous    diseases. 
The   plant    is   a    native  of    Kuropc   and    Ain< 

In  this  country  it  grows  along  the  roadsides,  and 

in  dry  stony  fields  and  woods,  from  P<  iin-.v  I vania 
to  Virginia,  and  is  in  (lower  from  June  to  Octo- 
ber; but  it  is  not  very  abundant,  and  is  seldom 
collected  (or  use.  It  has  a  peculiar,  agreeable, 
aromatic  odor,  and  a  warm,  pungent  taste.  These 
properties  it  owes  to  a  volatile  oil.  which  was 
formerly  employed,  but  has  been  superseded  alto- 
gether by  the  oil  of  thyme,  which  is  called  jn 
commerce  oil   of  origanum.      (See  Ohum    'lhymi.) 

Two  kinds  of  origanum  oil  are  now  known 
commercially:  the  Trieste  oil.  of  dark  color  and 
high  specific  gravity,  and  the  Smyrna  oil.  of 
lighter  color,  lower  ipeelflc  gravity,  and  milder 
taste.  The  former  contains  from  80  to  85  per 
cent,  of  carvacrol,  ('10H14O,  a  trace  of  another 
phenol,  and  cymenr,  C10Hi4.  The  latter  contains 
from  25  to  GO  per  cent,  of  carvacrol  and,  in  addi- 
tion, Unalool  and  cymenc.  The  specific  gravity  of 
the  Trieste  oil  ranges  from  0.94  to  0.98,  while  that 
of  the  Smyrna  oil  is  from  0.915  to  0.945.  (Gilde- 
meister  and  Hoffmann,  Aetherische  Oele,  pp.  813, 
814.) 

The  French  oil  of  marjoram  is  said  to  be  dis- 
tilled from  Clinopodium  Nepeta  (L),  Kze.  (Cala- 
mintha  Nepeta,  Link,  and  Hoffm.)  It  is  colorless, 
but  gradually  turns  yellow  on  exposure.  It  is 
neutral  in  reaction,  sp.  gr.  0.904  at  16°  C, 
and   optical    rotation    |alD=+18°    39'    in    chlo- 


roform solution.  On  fractionating,  three  con- 
stituents were  isolated,  Icevo-pinene,  calaminthone, 
and  pulegone.  Calaminthone  is  a  new  ketone, 
C10H160.      (See  P.  J.,  March,  1903.) 

Origanum  floribundum,  of  Algeria,  yields 
largely  of  a  volatile  oil  containing  25  per  cent, 
of  thymol.    (P.  J.,  Feb.   1903.) 

Orobanche.  Leptamnium  virginianum  (L. ), 
Raf.  (Orobanche  virginiana,  L.,  Epifagus  ameri- 
cana,  Nutt.,  Epiphegus  virginiana,  Bart.)  Beech- 
drops.  Cancer  Root.  Orobanche  de  Yirginie,  Fr. 
Krebswurz,  G. — This  is  a  parasitic,  fleshy  plant, 
found  in  Northeastern  America,  growing  upon 
the  roots  of  the  beech  tree.  The  plant  has  a  bitter, 
nauseous,  astringent  taste,  which  is  said  to  be 
diminished  by  drying.  It  has  been  given  inter- 
nally in  bowel  affections;  but  its  credit  depends 
mainly  upon  the  idea  that  it  is  useful  in  ob- 
stinate ulcers  of  a  cancerous  character,  to  which 
it  was  directly  applied.  Other  species  of  Oro- 
banche, growing  in  America  and  Europe,  have 
be.-n  employed.  They  are  all  parasitic,  fleshy 
plants,  without  verdure,  and  of  a  bitter,  nauseous 
taste.  In  Europe  they  are  called  broom  rape.  The 
allied  plants,  Conopholis  amcricana  (L.  f.),  Wallr. 
(  Orobanche  amcricana,  L.  1. ) ,  and  Thaletia  uniflora 
(L. ),  Raf.  (Orobanche  uniflora,  L.,  Aphyllon  uni- 
florum,  T.  and  G.),  of  America,  are  used  for  the 
same  purposes  as  the  species  above  noticed,  and, 
like  it,  are  called  cancer  root. 

Oroxylum.  Oroxylum  indicum.  Vent.  (  lam. 
Bi^noniacea?.) — This  East  India  bark  is  said  to 
be  not  only  a  tonic  and  astringent,  useful  in 
ilmiihdii,  but  also  a  powerful  sudorific.     A  yellow 

crystalline  substance,  oro&yUm,  has  been  separated 

from  the  bark  by  Na^lor  and  Chapman  ( /'.  ,/., 
Sept.  1890),  and  from  the  seeds  by  Hooper  ( /'. 
./..      vol.      l.\i.).        The     seeds      have      been      Used      ill 

veterinary  medicine. 

Orpiment.     Kina*§    )<ll<>ir.      \s3S3. — A  native 

ic  trisulphide.      It  is  in  masses,  of  a   brilliant 

lemon  yellow    color,    composed    of    flexible    lamina', 

and    slightly    translucent.       It     exists    iu    various 

I/aits  (,f  the   world,   but    is  obtained    for   use    tioin 
1   and   China.      ( <  .'uibourl. )       It   is  sometimes 
mixed   with   realgar,   which   gives   it  a    reddish  or 
•■■    hue.       A    similar    sulphide    may    be    made 
artificially  by  passing  hydrogen  sulphide  through 
a  solution  of  arsenic  trioid.de  in  hydrochloric  acid. 
Artificial    or/jime/it    is    prcpaied    for    use    by    Ills 

lug  together  equal  parte  of  arsenic  trioxidi 

sulphur.     (Turner.)        In    Germany,    according    to 

Guibourt,  it  is  prepared  by  subliming  a  mixture 

of   these   two  substances.      J  ri   this  case,    however     it 

retains  a  large  portion  of  the  acid  undecom] 

and  is  therefore  highly  poisonous.  Guibouii  found 
a  specimen  which  he  examined  to  contain  M  par 
cent,  of  arsenic  trioxide  and  only  <J  per  cent,  of 
the  trisulphide. 

Orpiment  is  an  ingredient  of  certain  depila- 
tories. A  tl.insons  depilatory  is  said  to  consist 
of  one  part  of  orpiment  and  six  parti  of  quick- 
lime, with  some  flour  and  a  yellow  coloring  mat- 
ter. (Ann.  Oh,  Ph..  xxxiii.  348.)  But  this  arseni- 
cal sulphide  is  chiefly  used  in  fireworks  and  as  a 
pigment. 

Orris  Root.  Iris  Florentina,  L.  II.  S.  Second- 
ary List,  1870.  Rhizoma  Iridis,  P.  G.  Radix 
Jridis  Florentines,  Radix  Ireos.  Iris  de  Florence, 
Fr.  Florentinische  Yiolenicurzel,  V eilchenwurzel, 
G.  Ireos,  It.  Lirio  Florentine,  Sp. — The  root 
(rhizome)  of  the  Florentine  Jris  is  perennial, 
horizontal,  fleshy,  fibrous,  and  covered  with  a 
brown    epidermis.      This    plant    is    a    native    of 
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Italy  and  other  parts  of  the  south  of  Europe, 
where  it  is  also  cultivated.  The  root  is  dug  in 
spring,  and  prepared  for  the  market  by  the  re- 
moval of  its  cuticle  and  fibres.  It  is  cultivated 
for  commerce  chiefly  in  the  neighborhood  of  Flor- 
ence, and  is  exported  from  Leghorn  in  large 
casks. 

Florentine  orris  is  in  pieces  of  various  form 
and  size,  often  branched,  usually  about  as  thick 
as  the  thumb,  knotty,  flattened,  white,  heavy,  of 
a  rough  though  not  fibrous  fracture,  an  agreeable 
odor  resembling  that  of  the  violet,  and  a  bitterish 
acrid  taste.  The  acrimony  is  greater  in  the  re- 
cent than  in  the  dried  root,  but  the  peculiar  odor 
is  more  decidedly  developed  in  the  latter.  The 
pieces  are  brittle  and  easily  powdered,  and  the 
powder  is  of  a  dirty  white  color.  Vogel  obtained 
from  Florentine  orris,  gum,  a  brown  extractive, 
fecula,  a  bitter  and  acrid  fixed  oil  or  soft  resin, 
a  volatile  crystallizable  oil,  and  vegetable  fibre. 
According  to  Landerer,  the  acrid  principle  is  vola- 
tile, separating  in  the  form  of  a  stearopten  from 
water  distilled  from  the  root.  (A.  Pharm.,  lxv. 
302.)  The  solid  oil  which  is  prepared  in  Europe 
from  orris  root  by  distillation  has  been  examined 
by  Fliickiger.  By  repeated  crystallization  from 
alcohol  and  treatment  with  animal  charcoal, 
inodorous  crystals  were  obtained,  having  the  com- 
position C14H28O2  and  the  properties  of  myristic 
acid,  while  the  odorous  principle  remained  in 
the  mother  liquor,  so  that  oil  of  orris  must  be 
regarded  as  myristic  acid  impregnated  with  vola- 
tile oil.  The  acid  does  not  pre-exist  in  orris  root, 
and  is  probably  liberated  from  a  fat  by  the 
influence  of  steam.  (A.  J.  P.,  1876,  411,  also  1885, 
133.)  According  to  Hager,  the  commercial  oil  has 
the  following  properties.  At  the  ordinary  tem- 
perature it  is  a  pea-yellow  acid,  resembling  basili- 
con  ointment  (P.  0.)  in  color  and  consistence. 
It  is  lighter  than  water,  fuses  at  from  38°  to  40° 
C.  (100.4°-104°  F.)  to  a  transparent  liquid,  and 
commences  to  congeal  at  about  28°  C.  (82.4°  F.). 
Two  drops  of  the  fused  oil  dissolve  in  ten  or 
twelve  drops  of  warm  stronger  alcohol,  and  the 
solution  does  not  separate  at  a  medium  tempera- 
ture. Three  drops  of  the  oil  and  from  twenty  to 
twenty-five  drops  of  concentrated  sulphuric  acid 
carefully  heated  to  30°  C.  (86°  F.)  yield  a  clear 
red-brown  liquid,  which,  after  ten  minutes,  dis- 
solves in  7  Cc.  of  90  per  cent,  alcohol,  with  a 
light  violet  color,  gradually  becoming  darker. 
Two  drops  of  a  solution  of  the  oil  in  petroleum 
benzin  evaporated  spontaneously  leave  a  residue 
which,  with  a  magnifying  power  of  from  fifty  to 
one  hundred  diameters,  has  a  radiating  appearance 
after  a  few  hours,  and  shows  distinct  crystals 
after  a  day.  One  part  of  orris  oil  yields,  with 
from  three  thousand  to  four  thousand  parts  of 
weaker  alcohol,  a  solution  of  which  a  few  drops 
put  upon  a  handkerchief  develop  a  persistent  odor 
of  violets.  (A.  J.  P.,  1877,  302.)  In  order  to 
preserve  the  root  from  the  attacks  of  insects,  it  is 
recommended  to  put  a  little  chloroform  in  the 
bottle  in  which  it  may  be  kept.  (A.  J.  P.,  1858, 
310.)  The  odoriferous  principle  of  orris  root  was 
found  by  Tiemann  to  be  irone,  C13H20O.  In  en- 
deavoring to  effect  its  synthesis  Tiemann  was  led 
to  the  discovery  of  an  isomeric  body,  pseudoionone, 
by  the  condensation  of  acetone  and  citral.  While 
pseudoionone  does  not  possess  the  violet  odor 
it  can  be  changed  into  ionone,  which  has  the  true 
violet  odor  and  is  now  largely  manufactured  for 
the  perfumery  trade  in  making  toilet  waters  and 
handkerchief   extracts. 


Orris  root  is  cathartic,  and  in  large  doses 
emetic,  and  was  formerly  employed  to  a  con- 
siderable extent  on  the  continent  of  Europe.  It 
is  said  also  to  be  diuretic,  and  to  have  proved 
useful  in  dropsies.  At  present  it  is  valued  chiefly 
for  its  agreeable  odor.  It  is  occasionally  chewed 
to  conceal  an  offensive  breath,  and  enters  into 
the  composition  of  tooth  powders.  In  the  form 
of  small  round  balls,  about  the  size  of  a  pea,  it 
is  used  by  the  French  for  maintaining  the  dis- 
charge from  issues,  a  purpose  to  which  it  is 
adapted  by  its  odor,  by  the  slight  acrimony  which 
it  retains  in  its  dried  state,  and  by  the  property 
of  swelling  very  much  by  the  absorption  of 
moisture. 

fOH 
Orthin.  C6H3-|  COOH  .  Orthohydrazin-para- 
(  HN.NH2 
oxybenzoic  acid  is  very  unstable,  but  unites  with 
hydrochloric  acid,  forming  orthin  hydrochloride, 
which  is  stable.  This  substance  was  proposed  by 
Kobert  (D.  M.  W.,  1890)  as  an  antipyretic;  but 
in  the  experiments  conducted  by  Unverricht, 
which  have  been  confirmed  by  Kaufmann,  it  was 
found  to  have  comparatively  feeble  antipyretic 
action,  and  to  produce  in  a  great  many  cases 
sweating  and  collapse. 

Orthoamidosalicylic  Acid.  Acidum  Orthoami- 
dosalicylicum.  C6H3  ( NH2 )  ( OH )  COOH.— This  is  a 
grayish,  amorphous,  almost  odorless,  slightly 
sweetish  powder,  insoluble  in  water,  alcohol,  and 
ether,  which  has  been  used  by  R.  Neisser  (In. 
Dis.,  Bern,  1892)  in  subacute  rheumatism,  with 
alleged  good  results. 

Orthof orm.    Methyl  paramido-metaoxybenzoate. 
( COOCH3  ( 1 ) 
C6H3-J  NHa         (4).  This  compound  forms  a  white, 

(OH  (3) 

odorless  and  tasteless  powder,  difficultly  soluble  in 
water,  easily  soluble  in  alcohol,  melting  at  118° 
to  120°  C.  ( 244.4  °-248°  F.).  Orthof  orm  was 
introduced  into  practical  medicine  by  Einhorn  and 
Heinz  (M.  M.  W.,  1897).  Its  chloride  is  very 
soluble  in  water,  but  is  so  acid  in  its  reactions  as 
to  interfere  with  its  use. 

The  physiological  action  of  orthoform  is  only 
so  far  made  out  as  to  show  that,  probably  on 
account  of  its  insolubility,  it  has  very  little 
influence  upon  the  system  whether  given  by  the 
stomach  or  hypodermically,  Heinz  having  found 
that  ninety  grains  produce  no  distinct  symptoms 
in  the  lower  animals,  and  seven  hundred  grains 
have  been  applied  to  a  facial  ulcer  in  a  week 
without  injurious  effect  (L.  L.,  1897)  ;  also,  ac- 
cording to  Neumayer  (M.  M.  W.,  xliv.  1897), 
sixty  grains  taken  by  a  man  in  the  course  of  a 
day  produced  no  symptoms  whatever,  not  even 
evidences  of  gastro-intestinal  irritation. 

Locally  orthoform  has  been  believed  to  be  ac- 
tively antiseptic,  but  Lichtwitz  and  Sab  razes  (B. 
M.,  xi.  1897)  found  that  bouillon  saturated  with 
it  was  still  capable  of  serving  as  a  culture 
medium.  The  antiseptic  influence  of  orthoform 
is  probably  due  to  its  decomposition  by  ulcerated 
surfaces.  Brought  in  contact  with  sound  skin  or 
mucous  membrane  orthoform  has  no  perceptible 
anaesthetic  influence,  but  in  any  variety  of  ulcera- 
tion, abscess,  etc.,  where  it  would  be  brought  in 
contact  with  the  exposed  sensitive  nerve  endings, 
its  influence  is  decided  and  prolonged  on  account 
of  its  slow  solution  and  consequent  non-absorp- 
tion for  many  hours.  Externally,  orthoform  may 
be  used  either  as  a  dusting  powder,  ointment  or 
solution. 
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According  to  Yonge  (B.  M.  J.,  i.  1898),  for 
many  purposes  the  saturated  solution  of  ortho- 
form  in  collodion  is  most  effective.  In  diseases 
of  the  larynx  the  parts  may  be  sprayed  with  a 
solution  of  five  grains  of  orthoform  and  fifty 
minims  each  of  alcohol  and  water,  which  soon 
coats  the  diseased  surface.  In  keratitis  with 
ulceration,  Boisseau  commends  an  ointment  made 
with  one  drachm  each  of  lard  and  lanolin  and 
twenty-four  grains  of  orthoform.  In  many  cases 
orthoform  may  also  be  added  with  advantage, 
on  account  of  its  anaesthetic  properties,  to  oint- 
ments containing  medicinal  substances.  Accord- 
ing to  Neumayer,  its  local  analgesic  action  is  not 
accompanied  by  abolition  of  the  sense  of  touch. 

Internally,  orthoform  in  doses  of  eight  grains 
(0.5  Gm. )  has  been  used  with  asserted  good 
results  in  cancerous  and  other  ulcerations  of  the 
stomach  and  has  been  found  useful  in  the  treat- 
ment of  gastralgia.  Gustav  Spiess  found  that 
insufflations  into  the  posterior  part  of  the  pharynx 
may  greatly  alleviate  the  paroxysms  of  whoop- 
ing cough. 

Occasionally  orthoform  produces  marked  irri- 
tation and  even  violent  inflammation  at  the  seat 
of  its  application,  and  Mfeial  OHM  hav«'  been 
reported  in  which  it  has  produced  sloughing, 
which  has  been  compared  to  thai  caused  by  pure 
phenol.  According  to  the  majority  of  clinical 
reports,  orthofomi  is  of  wry  litilc  value  ex- 
cept as  a  Ideal  remedy,  though  relief  has  |»een 
claimed  from  it  in  the  treatment  of  syphilitic 
headaches.  In  the  treatment  <.f  soiqfsoa,  loco- 
motor  ataxia,    and    other    nervous    affection*,    it 

(<i  bf  of  \ery  little  M6.  DoSW  ot  ti\c  1<> 
ten  grains  (0.32-0.65  (nil.)  may  l>e  given  thwc  \n 
four  times  a   daj  . 

Orthoform,     New. — Methyl    wtetomimo  parens/* 

benzonti      is     isomeric    with     orthoform    lid 

the    same    propei  t  ies.        It     tonus    ooli 

.Is  melting  at    112'   ( '.    (  _'S7.<ic    F. ) .  or  a  while 

powder,  slightly  agglutinating.      It    has  bam   need 

By    F.    Klaussner    in    /issuns.    uounds.    I, urns,   etc.. 

with    alleged    great    advantage.       (  M.     U.    \\  ..    \\\ .  > 

Orthosiphon.      OrthoiifmOn    siamun  us.    Il<nth. 

.lino   T<a.    (Fain.    Fabiata.  i      This  drug  occurs   in 

commerce  in  the  form  of  small,  o\al.  linely  toothed, 

green  leaves,  rolled  up  like  lea.    Van  llallu   lias  dis 

covered  in  it   ■  Volatile  oil  and  a  crystalline  glueo- 

side.    ortliosiphonin.        (I'h.     '/.la..    Sept.     1886;    see 

also    BejMrtotVw   4e    Phmrm.,    1887,    191.)      It    is 

said     to    be    a     powerfu]     diurclic.    and     is    highly 

recommended  in  nephritic  oottc,  arard.  writ  worn 

it  tat  Ik  sis,  and  even  ascites.  The  W99t  is  from 
Mti  in  to  fifty  grains   (1.0-3.2  Gm.)    a  <la\. 

Osha  Root. — This  is  the  root  of  Ligusticum 
fUidnum,  Wats.    (Fam.   Umbelliferss ) ,  indigenous 

in  Utah  and  neighboring  States  and  known  ai 
Colorado  couqh  root.  11.  Haupt  found  in  it  an 
acid,  oshaic  acid,  closclv  resembling  angelic  acid 
(.4.  ./.  P.,  1887,  1888,  1878.) 

Osrtlic  Acid.  Osmium  tctroxidr.  OSO4. — A 
volatile,  very  odorous,  crystalline  compound,  pro- 
duced by  Ihe  action  of  nitrohydrochlorie  acid 
on  osmium  or  either  of  its  lower  oxides.  Ms 
vapor  is  very  pungent  and  poisonous,  attacking 
the  eyes  and  respiratory  organs.  Claus  recom- 
mends as  an  antidote  to  its  action  cautious  in- 
halation of  hvdrogen  sulphide.  Osmic  acid  melts 
to  a  colorless  liquid  at  90°  C.  (194°  P.),  soften- 
ing at  a  temperature  of  35°  C.  (95°  P.).  It  is 
slowly  soluble  in  water;  soluble  in  alcohol  and 
ether:  but  these  solutions  are  unstable,  deposit- 
ing black  osmic  hydroxide,  0s(0H)4.     Potassium 


osmate,  KaOsO*  -4-  2HaO,  is  made  by  adding  potas- 
sium hydroxide  to  an  alcoholic  solution  of  osmium 
tetroxide,  and  separating  the  crystals  by  care- 
ful evaporation.  In  the  form  of  deep,  garnet-red 
crystals,  readily  soluble  in  water,  but  decom- 
posing when  in  solution  or  moist  air;  permanent 
in  dry  air.  Usually  used  by  injection,  hypoder- 
mically,  in  the  form  of  a  1  per  cent,  solution. 
The  potassium  salt  is  preferred  by  many  to 
osmic  acid  for  administration.  Osmic  acid, 
on  account  of  its  action  upon  tissues,  is  largely 
used  in  the  making  of  microscopic  preparations. 
We  have  no  definite  knowledge  as  to  its  influence 
upon  the  animal  system  when  given  in  small 
doses.  It  has,  however,  been  used  with  alleged 
success  in  sciatica  and  also  in  rheumatic  affec- 
tions both  as  osmic  acid  and  in  the  form  of 
potassium  osmate.  By  Wildermuth  it  was  used 
in  epilepsy  in  doses  of  one-sixty-fourth  of  a  grain 
(0.001  Gm. ),  repeated  until  the  daily  dose 
amounted  to  one-quarter  of  a  grain  (0.010  Gm.). 
Stckoulis  affirms  great  success  from  the  injection 
of  fifteen  drops  (0.75  Cc. )  of  a  1  per  cent,  solution 
deep  into  the  gluteal  region  close  to  the  Bciatifl 
nerve  in  obstinate  sciatica.  At  first  the  injections 
are  repeated  daily,  afterwards  every  three  or  four 
da\  ^,  care  being  exercised  never  to  insert  the 
needle  into  the  same  point  twice,  and  to  practise 
injection  along  the  course  of  the  nerve.  Seven 
hut   very  temporary   pain    is   produced.      (/,.  l., 

Aug.  18,  1 887.  ^  Schapiro  confirms  the  value  of 
the  remedy.  He  injects  five  drops  (0.88  Cc.)  of  a 
solution  made  by  the  following  formula:  O  mio 
Acid  1  part.  Glycerin  40  parts,  Distilled  Water 
<-o  p. lit-.  Aiiciiiarii  lias  used  parenchymatous  in- 
jections with  alleged  success  lor  (lie  destruction 
<>f  morbid  growths.  {Journ.  <>f  Laryngology  and 
Rkinologjf,  June,   1891.) 

Oxalic     Acid.        Addum     O.ralii  urn.        ioidi 

aliqui   on  oarboneuw,    i'i.     OwaUaurot   Kleeeaun, 

<■        M2('a()4.-H3()z_;  1 2...  1.— "  In    small,    colorless, 

prismatic  crystals,  odorless  and  of  a   very  sour 
taste,  slightly  efflorescent    in  dry  air,  fusible  at. 
(§08  '  F.»,  and  entirely  Volatile  at  a   red 
heal 

This    acid    is    found    both    in    animals    and    vege- 

tables.      It    is   generated   occasionally    in   di 

ami  it  may  he  deposited  in  the  bladder  as  calcium 
oxalate,   forming  the   mulhirry  calculus.      In 

tables,  it  occurs  in  a  free  state  in  the  bristles  of 

the  chick    pes     (  f'ic'  r  inn  I  mum.    I...    lam.    l/gumi- 

an  acid   potassium  oxalate  in  Rumea 
A'ttosa.  L  (Fam.  Polygonacee ) ,*  or  common  sor« 

ni.  in  o. kiIis  Ac,  tost  1  ia.  L.  (  Fam.  Oxalidacess),  01 
•rood  sorrel,  in  Chonopodium  Quinoa,  Willd.  (Fam. 

ChenopodiaceSB),  Amaranlhus  caiidiilns,  L.  (lam. 
Amaranthacea'),  Mesembryanthcmum  crystal- 
linum,  L  1  lam.  Aizoidaccsr ) ,  and  in  many  other 
plants.  It  is  said  to  be  formed  in  the  leaves.  (./. 
(I11111.  <v..  1888.)  United  with  lime  as  raphides,  it 
is  abundant  in  almost  every  portion  of  the  vegetable 
kingdom. 

Preparation.— According  to  \V.  Zopf,  a  certain 

Saecharomyees  [B.  Hausenii)  has  the  property 
of  producing  a  fermentation  which  forms  oxalic 
acid  out  of  sugar;  but  in  the  practical  arts  the 
sugar  is  decomposed  by  nitric  acid.  Four  parts 
of  sugar  are  acted  upon  by  twenty-four  of  nitric 
acid  of  the  sp.  gr.  1.24,  and  the  mixture  is  heated 
so  long  as  any  nitrogen  tetroxide  is  disengaged. 
A  part  of  the  carbon  of  the  sugar   is   converted 

'See  test-Bolutlon  of  oxalic  acid   in   Part   III. 
3  For  fatal   poisoning  by  Rumex  Acctosa,  see  Hos- 
pital Gazette,  June,  1886. 
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into  carbon  dioxide  by  oxygen  derived  from  the 
nitric  acid,  which  thereby  is  reduced  to  nitrogen 
tetroxide.  The  undeeomposed  nitric  acid,  react- 
ing with  the  remaining  elements  of  the  sugar, 
generates  oxalic  and  saccharic  acids,  the  former 
of  which  crystallizes  as  the  materials  cool,  while 
the  latter  remains  in  solution.  The  crystals  be- 
ing removed,  a  fresh  crop  may  be  obtained  by 
further  evaporation.  The  thick  mother  water 
which  now  remains  is  a  mixture  of  saccharic, 
nitric,  and  oxalic  acids,  and,  by  treating  it  with 
six  times  its  weight  of  nitric  acid,  the  greater 
part  of  the  saccharic  will  be  converted  into  oxalic 
acid.  The  new  crop  of  crystals,  however,  will 
have  a  yellow  color,  and  contain  a  portion  of  nitric 
acid,  the  greater  part  of  which  may  be  driven  off 
by  allowing  them  to  effloresce  in  a  warm  place. 
It  is  probable  that,  in  the  reaction  occurring  be- 
tween nitric  acid  and  sugar,  half  the  carbon  of 
the  latter  is  converted  into  carbon  dioxide,  and  the 
other  half  into  oxalic  acid.  This  process  has, 
however,  been  replaced  in  practice  by  the  "saw- 
dust process." 

Many  substances,  besides  sugar,  yield  oxalic 
acid  by  the  action  of  nitric  acid,  as  molasses, 
rice,  potato  starch,  gum,  wool,  hair,  silk,  and 
many  vegetable  acids.  In  every  case  in  which  it 
is  thus  generated,  the  proportional  excess  of  oxy- 
gen which  it  contains,  compared  with  every  other 
organic  compound,  is  furnished  by  the  nitric  acid. 
When  the  acid  is  obtained  from  potato  starch, 
this  is  first  converted  into  starch  sugar  by  the 
action  of  sulphuric  acid.  For  details  of  this  pro- 
cess, see  15th  edition  U.  8.  D.,  p.  90.  The  yield 
of  oxalic  acid  from  a  given  quantity  of  material 
has  been  much  understated.  If  properly  treated 
with  nitric  acid,  100  lbs.  of  good  sugar  will  yield 
from  126  to  130  lbs.  of  oxalic  acid,  and  the  same 
weight  of  molasses  from   LOS  to  110  lbs. 

Certain  organic  substances  yield  oxalic  acid 
when  heated  with  potassium  hydroxide.  Wood 
shavings,  if  mixed  with  a  solution  of  potassium 
hydroxide  and  exposed  to  a  heat  considerably 
higher  than  100°  C.  ('212°  P.),  will  be  decomposed, 
and  partly  converted  into  oxalic  acid,  which  then 
combines  with  the  alkali.  At  present  most  of  the 
oxalic  acid  of  commerce  is  obtained  by  heating 
sawdust  with  a  mixture  of  sodium  hydroxide  and 
potassium  hydroxide.  Sodium  hydroxide  alone 
will  not  generate  the  acid,  and  potassium  hy- 
droxide, is  too  costly  to  be  used  by  itself  for  the 
purpose;  but  Dale' ascertained  that,  by  mixing 
the  two  in  the  proportion  of  two  molecules  of 
sodium  hydroxide  to  one  of  potassium  hydroxide. 
the  same' or  an  even  better  result  was  obtained 
than  from  the  latter  alone.  The  mixture  of  caustic- 
alkalies  and  sawdust  is  made  into  a  thick  paste 
and  then  heated  for  several  hours  to  a  temperature 
which  is  gradually  brought  to  240°  0.  (404°  P.). 
The  gray  mass  is  then  washed  with  sodium 
carbonate,  whereby  the  potassium  is  removed 
as  carbonate,  the  less  soluble  sodium  oxalate  re- 
maining. This  is  converted  into  calcium  oxalate 
by  milk  of  lime,  and  the  calcium  salt  then  de- 
composed with  sulphuric  acid.  The  impure  oxalic- 
acid  is  then  purified  by  recrystallisation.  Bohlig 
has  suggested  an  improvement  by  precipitating 
the  solution  of  potassium  oxalate  with  magnesium 
chloride  or  sulphate.  (Bayer.  V.  /r..  Aug.  1877.) 
As  the  oxalic  acid  of  commerce  often  contains 
foreign  matter,  it  requires  for  certain  purposes  to 
be  purified.  It  has  sometimes  been  fraudulently 
mixed  with  25  per  cent,  of  Epsom  salt.  E.  J. 
Maumeno"  gives  the  following  process  for  purifica- 


tion, which  he  says  answers  better  than  the 
method  generally  recommended.  Sufficient  hot 
water  is  added  to  the  crystals  to  leave,  on  the 
cooling  of  the  solution,  from  10  to  20  per  cent, 
undissolved,  according  to  the  degree  of  impurity. 
The  tirst  crystals  are  put  aside.  The  mother 
water  is  then  concentrated,  and,  if  the  resulting 
crystals  be  submitted  to  two  or  three  successive 
crystallizations,  the  acid  will  finally  be  obtained 
free  from  alkaline  oxalate.  (J.  P.  C,  1804.  134.) 
Stolba  prefers  the  method  of  purification  by 
crystallization  from  hydrochloric  acid  ( boiling 
hot).  (Journ.  App.  Client. .  Aug.  1874.)  Villiers 
(■/.  Chan.  IS.,  1SS0.  544)  prepares  anhydrous  ox- 
alic acid  by  dissolving  one  part  of  ordinary  acid 
in  about  twelve  parts  of  warm  concentrated  sul- 
phuric acid,  allowing  the  oxalic  acid  to  crystal- 
lize out. 

Properties. — Oxalic  acid  is  a  colorless  crystal 
lized  solid,  possessing  considerable  volatility,  and 
a  strong,  sour  taste.  Its  crystals  have  the  shape 
of  slender,  flattened,  four-  or  six-sided  prisms, 
with  two-sided  summits,  and,  when  exposed  to  a 
very  dry  atmosphere,  undergo  a  slight  efflo- 
rescence. It  is  soluble  in  4.5  parts  of  absolute 
alcohol,  in  7  parts  of  alcohol,  and  almost  in- 
soluble in  ether,  chloroform,  benzene,  and  petro- 
leum benzin.  The  crystals  should  dissolve  in  not 
less  than  from  eight  to  ten  parts  of  water  at  15° 
C.  (59°  F.)  (greater  solubility  indicating  con- 
tamination with  adherent  nitric  acid). 

It  fuses  in  its  water  of  hydration  at  08°  C. 
(208.4"  Y  J .  although  continued  exposure  to  a 
heat  of  from  60°  C.  (140°  F.)  to  70°  C.  (158°  F.) 
will  render  it  perfectlv  anhydrous.  Solutions  of 
oxalic  acid  at  100°  C.  (212°  F.)  lose  acid  by 
sublimation,  and  at  157°  C.  (314.0°  F.)  the  an- 
hydrous acid  itself  sublimes  rapidly.  If  the  heat. 
rise  to  100°  C.  (320°  F.).  much  loss  of  acid 
occurs.      (Allen,  Com.  Off.  Anal.  187!>.  233.) 

It  combines  with  salifiable  bases,  and  forms 
salts  called  oxalates.  The  most  interesting  of 
these  are  the  three  potassium  oxalates,  severally 
called  oxalate,  binoxalate.  and  quadroxalate  (acid 
potassium  oxalate  plus  free  oxalic  acid),  and  the 
calcium  oxalate.  The  potassium  binoxalate  and 
quadroxalate,  both  popularly  called  salt  of  sorrel 
or  essential  salt  of  lemons,  arc  employed  for  re- 
moving iron  mould  from  linen,  and  act  by  their  ex- 
cess of  acid,  which  forms  a  soluble  salt  with  the 
ferric  oxide  constituting  the  stain.  Salt  of  sorrel 
is  also  used  extensively  in  the  bleaching  of  straw 
goods  and  other  vegetable  fibres.  Oxalic  acid  is 
used  for  removing  ink  stains  and  iron  mould, 
for  cleaning  the  leather  of  boot  tops,  and  for  dis- 
charging colors  in  calico  printing.  Prussian  blue 
dissolves  in  aqueous  oxalic  acid  to  a  clear  blue 
liquid  which  is  often  employed  as  a   blue  ink. 

This  acid  has  a  very  strong  affinity  for  lime, 
and  makes  with  it  an'  insoluble  precipitate  con- 
sisting of  ealeium  oxalate,  whenever  the  acid  and 
the  earth  are  brought  into  contact  in  solution. 
An  aqueous  solution  forms  with  solution  of  lime  a 
white  precipitate,  insoluble  in  an  excess  of  oxalic 
or  acetic  acid,  but  dissolved  by  diluted  hydro- 
chloric acid.  It  is  even  capable  of  decomposing 
calcium  fluoride,  evolving  hydrofluoric  acid.  (J. 
W.  Slater.)  Oxalic  acid  and  its  soluble  combina- 
tions are  the  best  tests  for  lime,  and.  conversely, 
a  soluble  salt  of  lime  for  oxalic  acid.  In  weak 
solution  the  acid  is  said  to  absorb  oxygen  and 
io  be  converted  into  carbonic  acid:  but  a  strong 
solution  is  quite  permanent.  (A.  J.  P.,  1870, 
317.)       When    lime    is    searched    for,    ammonium 
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oxalate  is  the  most  convenient  test.  So  strong  is 
the  mutual  attraction  between  this  acid  and  lime, 
that  the  former  takes  the  latter  even  from  sul- 
phuric acid.  Hence  the  addition  of  a  soluble 
oxalate  disturbs  the  transparency  of  a  solution  of 
calcium  sulphate. 

Oxalic  acid  is  distinguished  from  all  other  com- 
mon acids  by  the  form  of  its  crystals,  and  by  its 
solution  yielding  a  precipitate  with  lime  water, 
insoluble  in  an  excess  of  the  acid  or  of  acetic  acid. 

Composition. — Anhydrous  oxalic  acid  consists 
of  two  atoms  of  carbon,  two  of  hydrogen,  and 
four  of  oxygen.  It  is  a  dibasic  acid.  When 
crystallized,  two  molecules  of  water  must  be 
added,  making  the  molecular  weight  of  the  crys- 
tals 125.1.  These  two  molecules  of  water  may  be 
driven  off  by  a  regulated  heat,  by  which  the  acid 
is  made  to  effloresce.  As  oxalic  acid  is  the  final 
oxidation  product  of  the  diatomic  alcohol  glycol, 

CH».OH 
to  which   the   formula     i  is  given,  we  may 

CHa-OH 

CO.OH 

conclude  that  its   structural   formula  is       i 

(  O.OH 
which  explains  t  ho  readiness  with  which  sul- 
phuric ;icid  splits  it  up  into  carbon  dioxide.  C()2, 
and  carbon  monoxide.  CO.  by  withdrawing  HaO 
from  its  formula,  and  with  which  oxidizing  agents 
like  manpine-e  and  had  dioxide  change  it  into 
carbonic    acid.       Anhydrous    oxalic    acid    may    he 

obtained  by  dissolving  the  ordinary  crystals  la 
ton  timet  their  weight  of  ralphuric  mm  of  eon 
osntreted  nitric  acid  and  cooling  the  solution. 

Uses    niiti    Tomoolofjf.— Oxalic   add    baa    ban 
strongly   recommended   bj    F.    Povlet  and   I 
W.  Ifarab   ('/'.  Qn  lS'.M)   in  amenorrhoe*,     Marsh 
has  also  found   it   extraordinarily  seislosabla   In 
oystiris.      It    Li    ■    vary    active    germicide,    and. 

according    to     Howard     A.     Kelly,     it-    solution     is 

almost  the  only  practical  substance  for  the  per- 
fect   disinfection    of    the    surgeon's    hands, 
half    B    prain     (OjOJS    Om.i     from     three    to     five 
times  a   day. 

Attention  WSS  first  called  to  it  as  a  poison  by 
Boystou  in  inu.  and  the  certainty  and  rapidity 
of  its  action  have  eaueed  it  to  be  hugely  aaed 
for  suicidal   purposes.     Death  ha-  been  produced 

by   it    in   ten    minute-.      1 1  \pril 

24,    1866.)       The   minimum   fatal   a  led    ii» 

one  drachm   (3.9  Gin.).     Prom  the  general  i 
blance  which  the  cryatalliaed  oxalic  acid  beat-  to 
Epsom   salt,  many   fatal   mistakes   ha\c  occurred 
in  consequence  of  its  being  sold  fee  thai   -aline 

purgative.  It  is,  ho\vc\er.  at  DUOS  distinguished 
b\     it-    SOU    1 1 

Oxalic  acid  acts  on  the  economy  in  two  prin- 
cipal ways,  according  as  it-  Solution  i-  concen- 
trated or  dilute.  When  concentrated  it  causes 
excpiisite  pain,  followed  by  violent  efforts  to 
vomit,  then  sudden  dulness,  languor,  and  great 
debility,  and  finally  death  wilhout  a  struggle. 
When  dissolved  in  twenty  times  its  weigh!  of 
water,  it  possesses  no  corrosive  and  hardly  any 
irritating  power,  but  causes  death  by  acting  on 
the  brain,  spinal  marrow,  and  heart.  It  should 
be  noted,  however,  that  the  acid,  even  in  weak 
solution,  always  exercises  a  corroding  or  soften- 
ing power  on  the  animal  tissues. 

The  morbid  appearances  caused  by  oxalic  acid 
are  various.  In  a  dissection  reported  by  Chris- 
tison,  the  mucous  coat  of  the  throat  and  gullet 
had  an  appearance  as  if  scalded,  and  that  of 
the  gullet  could  be  easily  scraped  off.  The  inner 
coat   of   the    stomach    was    pultaceous,    in    many 


points  black,  in  others  red,  and  that  of  the  in- 
testines similarly  but  less  violently  affected.  In 
another  case  the  whole  villous  coat  of  the  stom- 
ach was  either  softened  or  removed,  as  well  as 
the  inner  membrane  of  the  ossophagus,  so  that 
the  muscular  coat  was  exposed,  and  this  coat  ex- 
hibited a  dark,  gangrenous  appearance,  being 
much  thickened  and  highly  injected.  The  stom- 
ach usually  contains  a  dark  fluid,  resembling 
coffee  grounds,  consisting  chiefly  of  altered  blood. 
The  tongue  and  mouth  are  sometimes  white  or 
spotted  with  white.  In  a  few  cases  no  morbid 
appearances   have   been   discovered. 

In  1879  Kobert  and  Kiirsner  announced  that  in 
animals  oxalic  acid  may  produce  glycosuria  ;  this 
has  since  been  confirmed,  and  Sarganeck  has  noted 
the  symptom  in  human  poisoning,  so  that  it  is 
probably  a  constant  phenomenon. 

In  the  treatment  of  poisoning  by  oxalic  acid, 
the  remedial  measures  must  be  employed  with 
great  promptitude.  Vomiting  may  be  encouraged 
and  the  stomach  tube  used,  but  unless  the  anti- 
dote be  at  hand  death  will  rarely  be  averted.  The 
proper  antidote  is  chalk  or  magnesia,  mixed  with 
water,  and  as  soon  as  either  can  be  procured, 
it  must  be  administered  in  large  and  repeated 
doses.  In  many  cases  whitewash  or  some  other 
preparation  of  lime  can  be  obtained  sooner  than 
chalk,  and  should  be  at  once  administered;  tooth 
powder  can  usually  be  obtained  quickly,  and  gen- 
erally (not  always)  consists  chiefly  of  calcium 
carbonate.  These  substances  act  by  forming  with 
the  poison  an  insoluble,  inert  calcium  or  mag- 
n<-iinn  oxalate.  The  soluble  salts  of  oxalic  acid, 
a-  ammonium  oxalate  and  potassium  oxalate,  are 
squally  poisonous,  and  the  antidotes  for  them  are 
lime  water  or   solutions  of   magnesium   salts. 

Oxslis.    0.  IcetoeeWe,  L.    wood  Sorrel,    dceto* 

sella.       Alleluia,     Snrcllr,     Pain     dc    Voucou,     Fr. 

flfanirJrhnt,   aTaasnfclee,  0.    The  wood   sorrel   is  a 

small.    -Icmlcss     plant     of     the     fam.     Oxalidaeetr. 

it  is  a  native  both  of  Europe  and  North  Amerioa. 
other  Indigenous  species  of  oxalis  possess  similar 
properties  to  <>    LostoseUo.    The  whole  barbaoaouai 

portion    may   Im-    u-ed. 

Wood   sorrel   is  without  odor,  and    has  an  a 
able  sour  ta-te.      It   owes  its  acidity   to  SOtd  ]><)t<is- 
stem   oxalate  or  potassium  birmxalnle    (HKC3O4). 
The    same    salt    may    be    prepared    by   exactly    neu- 
tralizing one  part  of  oxalic  acid   in  solution,  with 

potassium  hydroxide,  or  potassium  carbonate, 
then  adding  OM  part  more  of  the  acid,  sod 
evaporating  the  solution  so  that  it  may  crystal- 
lize upon  cooling.  Acid  potassium  oxalate  is 
in  rhomboids!  crystals,  of  a  sour,  pungent, 
bitterish  taste,  soluble  in  forty  parts  of  cold  and 
six  parte  of  boiling  water  (Kane),  and  unalter- 
able in  the  air.  Potassium  tetroxalate  or  quad- 
rnxalatc  is  often  substituted  for  the  binoxalate. 
It  i-  prepared  in  the  same  manner  except  that, 
in-tiad  of  one  part,  three  parts  of  the  acid  are 
added  to  the  original  proportion  neutralized  by 
isium  hydroxide.  Both  are  poisonous,  though 
in  ■  le->  decree  than  uncombined  oxalic  acid. 
The  fresh  plant,  eaten  raw,  is  useful  in  scurvy. 

Oxalis  rrasximulis,  Zucc.,  a  Peruvian  species, 
vields  edible  tubers  and,  by  expression  from  its 
leaves,  a  very  sour  and  astringent  juice,  which 
is  employed,  in  the  form  of  syrup,  in  hemorrhages, 
chronic  catarrh,  and  gonorrhoea,  with  asserted 
advantage. 

Oxycamphor.     CeHi^^       .    This  oxidation 

product  of  camphor  is  a  white  crystalline  powder, 
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melting  at  from  203°  to  205°  C.  (397.4°-401°  F.) 
and  volatile  in  a  current  of  steam.  Soluble  to  a 
slight  degree  in  cold  water;  more  soluble  in  hot 
water.  It  is  stated  that  it  acts  as  a  stimulant  to 
the  cardiac  muscle  and  also  to  the  centric  and 
peripheral  vasomotor  nervous  system,  and  as  a 
calmative  to  the  respiratory  centres.  It  has  been 
used  with  asserted  good  results  for  the  relief  of 
both  cardiac  and  pulmonic  dyspnoea.  Dose,  from 
eight  to  fifteen  grains   (0.5-1.0  Gm.). 

Oxychinaseptol.       Diaphtherin.       C6H4(S02) 

t  O— NH.C9H6(OH)      rr,.        .    .  ,    . 

j  q NHC  H    OH"  substance  is  made  by 

uniting  two  molecules  of  oxychinoline,  CsHeN 
(OH),  with  one  molecule  of  phenol-sulphonic  acid, 
C6H6  ( HSO3 )  OH.  It  occurs  in  yellowish  hexagonal 
crystals,  melting  at  85°  C.  (185°  F.),  very  soluble 
in  water  and  diluted  alcohol.  Its  solution  is  de- 
composed by  alkalies.  According  to  the  researches 
of  Emmerich  (M.  M.  IV.,  1892),  it  is  much  more 
powerful  as  an  antiseptic  than  phenol;  two-tenths 
of  one  per  cent,  solution  is  sufficient  to  kill  the 
comma  and  diphtheria  bacilli  in  ten  minutes,  and 
three-tenths  of  one  per  cent,  solution  destroj's  the 
pus  organisms  in  thirty  minutes.  It  is  also 
asserted  that  it  is  practically  innocuous  to  higher 
animals,  the  subcutaneous  injection  of  five  cubic 
centimeters  of  a  5  per  cent,  solution  producing  no 
serious  effects  upon  guinea  pigs.  It  has  been 
used  in  practical  surgery,  especially  by  Kro- 
nacher,  who  has  employed  from  \  to  1  per  cent. 
solution  with  great  satisfaction  for  the  general 
purposes  of  the  antiseptic  treatment  of  wounds. 
Such  solution  produces  no  irritation  except  in 
some  cases  a  momentary  burning.  Rohrer  (Gor- 
resp.  f.  Schweiz.  Aerz.,  Nov.  1892)  commends  the 
remedy  as  a  local  application  in  disease  of  the 
nasal  mucous  membrane.  The  solution  does  not 
stain  the  hands,  but  forms  on  steel  instruments 
a  black  deposit  which  is  readily  washed  off. 

Oxydendrum.  Oxydendrum  arborcum  (L.), 
DC.  Sour  Wood.  Elk  Tree.  Sorrel  Tree.  ( Fani.  Eri- 
caceae.)— The  leaves  of  this  indigenous  tree  are 
said  by  eclectic  physicians  to  be  a  powerful  diu- 
retic, useful  in  dropsy.  A  semi-solid  extract  may 
be  made,  one  part  representing  five  of  the  drug. 
Dose,  from  five  to  fifteen  grains  (0.32-1.0  Gm.). 
Of  the  fluidextract  the  dose  is  from  a  half  to 
two  fluidrachms  ( 1.8-7..")  Cc). 

Oxynaphthoic  Acid.   Alpha-naphthol-carboxylic 

acid,  C10H6  {  §§pH.  This  is  the  counterpart 
among  the  naphthalene  derivatives  of  salicylic 
acid  among  the  benzene  derivatives,  and  is 
made  in  an  analogous  way  by  the  action  of  car- 
bon dioxide  and  sodium  upon  a-naphthol.  It 
forms  a  white,  inodorous,  microcrystalline  powder 
fusing  at  from  185°  to  186°  C.  (3U5°-366.8 
F  )  and  is  soluble  in  30,000  parts  of  cold  water, 
more  readily  soluble  in  alcohol,  chloroform,  ben- 
zene, and  oils,  both  tivd  and  volatile,  also  in 
aqueous  solutions  of  ammonium  bicarbonate, 
which  form  salts.  It  is  antizymotic,  disinfectant, 
and  recommended  against  phylloxera.  Its  anti- 
zymotic  action  is  said  to  exceed  that  of  salicylic 
acid  as  five  to  one,  and  a  5  per  cent,  ointment 
has  been  lauded   in  scabies. 

Oxvpropylenediisoamylamine.— Louise  affirms 
that  this  colorless  liquid,  which  is  soluble  in  alco- 
hol, ether,  and  oils  and  insoluble  in  water,  re- 
sembles atropine  in  its  action  upon  the  heart 
and    that    it    causes    great    rise    of    the    arterial 

pressure    and    of    the    temperature    of   the   body. 

(L.  L.,  1887.) 
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Ozokerite. — This  substance,  which  is  brought 
from  Galicia,  in  Austria,  and  from  near  the 
Caspian  Sea,  as  well  as  mined  in  Southern  Utah, 
in  its  crude  state  is  a  solid,  varying  in  color 
from  a  dirty  greenish  to  nearly  black.  When 
purified  by  treatment  with  sulphuric  acid  and 
alkali  and  subsequent  filtration  while  melted 
through  bone  black  or  other  filtering  medium,  it 
is  a  hard,  white,  spermaceti-like  substance,  and 
is  extensively  used  in  England  as  well  as  in  Aus- 
tria in  the  manufacture  of  candles.  (See  Ceresin.) 
It  is  a  mixture  of  natural  paraffins.  It  is  said 
to  resemble  tar  in  its  therapeutic  properties,  and, 
mixed  with  glycerin  or  linseed  oil,  has  been  em- 
ployed in  skin  diseases  by  Purdon  as  a  substitute 
for  that  remedy.  (B.  F.  M.  R.,  1872,  535.  See 
also  A.  G.  M.,  Avril,  1873,  and  Am.  Drug., 
1892,  40.) 

Ozone  (O3)  is  recognized  as  an  active  modifi- 
cation of  the  element  oxygen.  It  is  considered  to 
differ  from  the  common  form  in  being  more  con- 
densed and  at  the  same  time  more  active.  It  has 
a  peculiar  odor,  somewhat  resembling  that  of 
diluted  chlorine.  Ozone  changes  gradually  at  the 
ordinary  temperature  into  common  oxygen,  and  at 
237°  C.  (458.6°  F.)  the  change  is  instantaneous. 
It  is  one  of  the  most  powerful  oxidizing  agents 
known,  attacking  and  at  once  destroying  organic 
substances,  such  as  caoutchouc,  paper,  cork,  etc. 
It  also  decolorizes  most  organic  pigments.  Ozone 
is  somewhat  soluble  in  water,  imparting  to  water 
its  peculiar  odor,  as  well  as  its  oxidizing  power. 
According  to  Carius,  1000  volumes  of  water  dis- 
solve 4.5  volumes  of  ozone,  and  it  is  much  more 
soluble  in  certain  ethereal  oils.  The  power  of 
these  latter  as  carriers  of  oxygen  and  disinfect- 
ants is  thus  explained.  At  one  time  ozone  was 
thought  to  be  peroxide  of  hydrogen,  but  Marignac 
and  De  la  Rive  demonstrated  its  true  nature. 
Hautefeuille  and  Chappius  (G.  R.  A.  8.,  xciv. 
1249)  succeeded  in  producing  "liquid  ozone"  by 
applying  a  pressure  of  125  atmospheres  to  richly 
ozonized  oxygen  at  —100°  C.  (—148°  F.).  It  is 
stated  to  be  of  a  dark  indigo  color. 

Ozone  has  not  been  obtained  free  from  oxygen; 
indeed,  it  is  probable  that  1  per  cent,  of  ozone  is 
the  highest  concentration  reached  in  its  produc- 
tion. It  is  prepared  by  the  decomposition  of 
water  by  the  battery,  by  the  passage  of  the  silent 
electric  discharge  through  air  or  oxygen,  by  the 
slow  oxidation  of  phosphorus  in  moist  air  and  in 
other  cases  of  slow  combustion,  and,  lastly,  by 
the  action  of  sulphuric  acid  upon  barium  dioxide 
and  potassium  permanganate.  Poulsen  has  sug- 
gested the  following  method  of  making  ozone.  The 
apparatus  consists  of  a  wide-necked  glass  jar, 
with  a  double  cover  of  porcelain  plates,  finely 
perforated;  the  upper  plate  closes  in  the  mouth 
of  the  jar,  while  the  lower  one  is  inserted  in  the 
neck  of  the  jar,  about  two  inches  below  the 
other.  Through  the  centre  of  each  of  these  covers 
a  glass  rod  passes,  terminating  at  the  lower  end 
(which  is  curved  upward)  in  a  small  cup  for 
holding  a  piece  of  phosphorus;  in  the  jar  is 
placed  a  given  quantity  of  acidulated  water,  its 
level  just  above  the  cap  containing  the  phos- 
phorus, which,  when  the  apparatus  is  not  in  ac- 
tion, is  always  submerged.  A  little  potassium 
permanganate  is  added  to  the  acid  solution,  and 
to  produce  ozone  the  phosphorus  is  raised,  by 
means  of  the  glass  rod,  just  to  the  surface  of  the 
water.  Chemical  action  produces  phosphorous 
acid  in  the  form  of  fumes  by  the  contact  of  the 
phosphorus  with  the  air,  and  the  fumes  are  seen 
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to  rise  to  a  certain  height,  when  they  are  de- 
flected down  upon  the  solution,  into  which  they 
are  absorbed,  and  converted  into  phosphoric  acid 
by  being  oxidized  by  the  potassium  permanga- 
nate. Meanwhile,  ozonified  oxygen  is  produced, 
and,  passing  out  through  the  perforations  in  the 
covers,  is  distributed  in  the  atmosphere.  The 
presence  of  ozone  in  the  air  or  in  gases  is  indi- 
cated by  its  action  on  paper  moistened  with  potas- 
sium iodide  and  starch  solution.  This  is  turned 
blue,  and  if  reddened  litmus  paper  is  moistened 
with  potassium  iodide,  this  is  also  blued.  An- 
other test  is  found  in  the  use  of  paper  moistened 
with  an  alcoholic  solution  of  guaiacum,  which  is 
changed  to  light  blue.  Its  presence  in  the  air  is 
now  fully  established,  although  in  thickly  in- 
habited districts  it  is  almost  always  absent,  as  it 
is  reduced  to  ordinary  oxygen  by  the  organic 
emanations  constantly  pent  out  into  the  air.  In 
the  air  of  the  country,  and  especially  in  sea  air, 
the  presence  of  ozone  can  often  be  recognized 
by  its  peculiar  odor.  The  probable  cause  of  the 
formation  of  ozone  in  the  air  has  been  pointed 
out  by  Gorup-Bcsanez,  as  he  has  shown  that 
ozone  is  invariably  formed  when  water  evapo- 
rates and  it  is  to  this  source,  rather  than  to  the 
electrical  dischargee,  that  the  production  of  ozone 
must  be  traced. 

Paeonia.  Ptsonsfl  officinalis,  L.  Peony.  Pivoinc, 
Fr.  CUchtroae,  P/ingstmsc,  Q.  (Fun.  Bnnuncu- 
lacese.) — The  root  of  the  garden  peony  eon-ist-, 
of  a  caudex  about  as  thick  a-  the  thumb,  which 
descends  several  inches  into  the  ground,  and  sends 
off  in  all  directions  spindle  shaped  tubers,  which 
gradually  taper  into  thread-like  fibres,  by  which 
they  hang  together.  It  ha-  ■  strong,  peculiar, 
disagrcealdo  odor,  and  a  D&ueeoiM  taste,  which  is 
at  first  sweetish,  and  afterwards  bitter  and  some- 
what acrid.  The  odor  is  lost,  or  much  diminished, 
by  drying.  Peony  root  was  in  very  greai  repute 
among  the  ancients  as  a  charm  and  as  a  medi- 
cine in  epilepsy.  In  modern  times  it  has  been 
used  as  an  antispasmodic.  According  to  Roche- 
brune  (Toxieolng.  Africainr,  j. ) ,  it  contain-  an 
active   alkaloid,   pnr<mine.      Tin 

milky,    of    a    strong    odor    and    very    disagreeable 
taste.     The  seeds  are  roundish  oval,  about   as  hirge 

as  a  pea.  externally  smooth,  shining,  and  nearly 

black,  internally  whitish,  inodorous  when  dry,  and 
of  a  mild  oleaginou-  taste.  By  SOUM  authors  they 
are  said  to  be  emetic  and  purgative,  by  others 
antispasmodic.  The  dose  of  the  fresh  root  or 
seeds  is  from  two  drachm*  to  an  ounce  i  7.7-31.0 
Gm. ),  boiled  in  a  pint  of  water  down  to  half  s  pint, 
which  should  be  token  daily.  It  i*  --aid  t<>  ■■ 
active  when  dried.  Dose,  of  the  expressed  juice 
of  the  root,  one  fluidounce    (30  Cc). 

\V.  Will  obtained  from  an  aqueous  distillate  of 
the  root  of  the  Japanese  Peronia  Moutav,  BimSOn, 
an  aromatic  ketone  in  oolorlesfl  crystals.  i  Her.  <l. 
Chem.  (lis.,  xix.  1777.)  According  to  Nagac.  this 
substance  has  the  formula  C9H10O3.  (P 
It  has  been  prepared  by  Schimmel  &  Co.,  under 
the  name  of  peonol.  It  has  a  pleasant  aromatic 
odor,  and  crystallizes  in  large  needles.  No  es- 
sential oil  was  found  in  the  root.  (Schim.  Rep., 
Oct.  1890.)  Dragendorff  has  found  in  the  seed 
of  P.  peregrina.  Mill.,  a  fixed  oil,  an  alkaloid,  and 
pceonic  acid.    (Jahresb.,  1879.) 

Palicourea.  PaUcourta  rigida,  H.  B.  K.  (Fam. 
Rubiacea?.) — The  leaves  of  this  tree  are  used  in 
Brazil  as  a  diuretic  and  diaphoretic.  In  1866 
Peckholdt  found  in  them  an  alkaloid  and  three 
organic  acids.    One  of  these  acids,  consisting  of  a 


yellow,  oily  liquid  with  an  overpowering  odor,  was 
found  to  be  distinctly  poisonous,  one  drop  injected 
into  a  pigeon  being  enough  to  cause  death.  This 
was  called  myotonic  acid.  A  crystalline  palicouric 
acid,  an  amorphous  tannin,  and  another  amor- 
phous non-toxic  bitter  principle  were  also  isolated. 
Santesson  has  confirmed  the  presence  of  an 
alkaloid.      (A.   Pharm.,   235.) 

Palladous  Chloride.  Palladii  Chloridum. 
PdCl2. — This  is  a  blackish-brown  mass,  soluble 
in  water,  which  has  been  recommended  as  a  re- 
agent for  determining  the  malic  acid  in  wine. 
It  has  been  used  to  some  extent  in  medicine  as 
a  local  germicide,  and  has  been  recommended  in 
the  treatment  of  phthisis  in  doses  of  one-fourth 
to  one-third  of  a  grain  (0.016-0.021  Gm.)  three  or 
four  times  a  day. 

Panax.  Panax  quinquefolius,  L.  Panax,  U.  S. 
1870.  Ginseng,  Fr.,  G.,  Sp.  Ginsen,  It. — American 
or  false  ginseng  grows  in  the  hilly  regions  of  the 
Northern,  Middle,  and  Western  States,  preferring 
the  shelter  of  thick,  shady  woods.  The  root  is 
the  part  employed.  This  is  collected  in  consider- 
able quantities  in  Ohio  and  Wesl  Virginia,  Min- 
nesota, etc.  It  is  also  cultivated.  [A.  J.  P.,  18Q1| 
Ph.  Era,  1895,  359.)  It  Is  not  used  in  America, 
hut  is  exported  to  China.  While  supplied  with 
ginseng  exclusively  from  their  own  country,  which 
furnished  the  root  only  in  small  quantities,  the 
Chinese  entertained   the  most    extravagant  notions 

of  its  virtues,  considering  it  a  remedy  for  all 
diseases,  and  as  possessing  almost  miraculous 
powers  in  preserving  health,  invigorating  the  sys- 
tem, and  prolonging  life.  It  1-  said  to  have  been 
worth  its  weight  in  gold  at  I'ekin,  and  the  firsl 
shipment  from  North  America  to  Canton  yielded 
enormous  profits.  John  Henry  Wilson  (P.  ./., 
duly  bes   that    there   ;i  re    in   the   Chinese 

market    fi\e  ginsengs,  four  of  them  of  Asiatic  ori- 
gin, derived  from  Panax  Qinaeng,  Nees,  not  C.  A. 
er    (Aralia  Ginseng,  Decne.  and   Planch.),  the 
fifth  the  American  ginseng  from  Panax  qunu/ue- 
fnlius.     According  to    K.    M.    Holmes,    F&ng-mSn, 
which    is   used   by   the    poor   of   China    as   a  subst  i 
tute     for    the    costly    ginseng,    i-    a     loot     of    ;i     inw 
eampanulaceous  plant,  Codonopsis   Tangshi  a,  and 
ported    from    Hankow    and    ()o-chang    to    the 
i     of    five    hundred    tons    annually.       ( /'.    ./., 
I  or  an  account    of  the  Chinese  methods  of 
using  gin  /'.   ,/.,    vi.    86. 

On  account  of  the  growing  scarcity  of  the 
American  ginseng  plant,  experiment-  have  been 
made  by  the  State  of  I'ennsy  l\  a  nia  to  determine 
whether  it  can  be  grown  profitably,  resulting  in 
the  conclusion  that  in  five  years  an  aci 
ground  would  yield  a  profit  of  fifteen  hundred 
dollars,  without  allowance  for  rental,  but,  ac- 
cording to  Jackson  (P.  </.,  70,  p.  785),  many 
precautions  are  necessary  for  success.  The  cul- 
tivated roots  were  larger  than  those  of  the  wild 
plant.  (For  details  of  culture  and  prepara- 
tion, see  Bulletin  82,  Pennsylvania,  State  Agricul- 
tural Experiment  Station;  J.  U.  Lloyd's  paper, 
Proc.  A.  Ph.  A.,  1901,  p.  90;  Ph.  Era,  1900,  p.  581 ; 
100S,  p.  497;  P.  ./.,  1904,  p.  652.) 

The  root  is  fleshy,  somewhat  spindle-shaped, 
from  one  to  three  inches  long,  about  as  thick  as 
the  little  finger,  and  terminated  by  several  slender 
fibres.  Frequently  there  are  two  portions,  some- 
times three  or  more,  connected  at  their  upper  ex- 
tremity, and  bearing  a  supposed,  though  very 
remote,  resemblance  to  the  human  figure,  from 
which  circumstance  it  is  said  that  the  Chinese 
name  ginseng  originated.     For  an  account  of  the 
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ginseng  cultivation  in  Corea,  see  P.  J.,  1885, 
732;  and  of  its  collection  in  the  United  States, 
see  D.  C,  1884,  33.  When  dried,  the  root  is 
yellowish-white  and  wrinkled  externally,  and 
within  consists  usually  of  a  hard  central  portion, 
surrounded  by  a  soft  whitish  bark.  It  has  a 
feeble  odor,  and  a  sweet,  slightly  aromatic  taste, 
somewhat  analogous  to  that  of  licorice  root.  It 
has  not  been  accurately  analyzed,  but  is  said  to 
be  rich  in  gum  and  starch,  and  contains  albumen. 
S.  S.  Garrigues  obtained  from  it  a  peculiar  sub- 
stance, which  he  named  panaquilon,  and  gave  the 
formula  Ci2H2509.  To  prepare  it  he  heated  a  cold 
infusion  so  as  to  separate  the  albumen,  filtered, 
concentrated  to  a  syrupy  consistence,  precipitated 
by  a  concentrated  solution  of  sodium'  sulphate, 
washed  the  precipitate  thoroughly  with  the  saline 
solution,  and  then  treated  it  with  alcohol,  which 
dissolves  the  principle  in  question,  and  yields  it 
on  evaporation.  To  purify  it,  he  dissolved  it  in 
water,  treated  the  solution  with  animal  charcoal, 
again  evaporated,  and  dissolved  the  residue  in 
absolute  alcohol,  which  is  finally  distilled  off. 
Panaquilon  is  an  amorphous  yellow  powder,  solu- 
ble in  water  and  alcohol,  but  not  in  ether,  of  a 
sweet  bitterish  taste,  and  has  the  characteristic 
property  that,  when  treated  with  strong  acids, 
it  is  converted  into  a  white  substance,  insoluble 
in  water,  with  the  escape  of  carbon  dioxide  and 
water.  Garrigues  proposed  for  this  white  sub- 
stance the  name  of  panacon,  C11H19O4.  (A.  J.  P., 
xxvi.  511.)  Davydow  (A.  J.  P.,  1890,  338)  investi- 
gated these  principles  discovered  by  Garrigues,  but 
adds  nothing  new  to  our  information  concerning 
them.  The  root  is  sometimes  submitted,  before 
being  dried,  to  a  process  of  clarification,  which 
renders  it  translucent  and  horny,  and  enhances  its . 
value  as  an  article  of  export.  The  extraordinary 
medicinal  virtues  formerly  ascribed  to  ginseng  had 
no  other  existence  than  in  the  imagination  of  the 
Chinese.  It  is  little  more  than  a  demulcent,  and 
in  this  country  is  not  employed  as  a  medicine. 
Some  persons,  however,  are  in  the  habit  of  chew- 
ing it,  having  acquired  a  relish  for  its  taste,  and 
it  is  sold  chiefly  to  supply  the  wants  of  these. 

Panbotano  Bark. — The  root  of  the  Mexican 
leguminous  tree  Calliandra  Houstoni,  Benth.,  has 
been  highly  recommended  by  Valude  as  an  anti- 
periodic,  although  Villejean  was  not  able  to  find 
in  it  either  an  alkaloid  or  a  glucoside.  (Journ. 
de  Sci.  Med.  de  Lille,  1890.)  Pouchet  (Nouv. 
Rem.,  1896),  however,  states  that  he  has  found 
in  panbotano,  besides  saponin,  an  alkaloid  which 
produces  death  by  systolic  arrest  of  the  heart. 
Both  Dinau  (These  de  Paris,  1896)  and  Cres- 
pin  confirm  its  antiperiodic  value.  (B.  G.  T., 
Aug.  1895.)  A  tincture  representing  two  ounces 
of  the  root  is  taken  in  four  doses  during  twenty- 
four  hours. 

Pancreon  is  a  preparation  obtained  by  the 
action  of  tannic  acid  on  pancreatin,  containing 
ten  per  cent,  of  the  former  in  combination.  It  is 
a  grayish,  odorless  powder  which  is  affirmed  to 
have  strong  trypsilytie,  amylolytic,  and  emulsify- 
ing properties.  It  is  further  claimed  to  be  su- 
perior to  pancreatin  in  not  losing  its  activity  in 
the  stomach.  Dose,  eight  to  fifteen  grains  (0.5- 
1.0  Gm.). 

Pangium.  Pangvum  edidc,  Reinw.  (Fam. 
Samydacese.) — This  East  Indian  tree,  which  is  said 
to  possess  anthelmintic  and  narcotic  properties, 
and  to  be  capable  of  causing  death,  according  to 
Blume,  containes  an  alkaloid  resembling  menis- 
permine. 


Pao=Pereira  Bark. — Under  this  name  a  bark 
is  employed  in  Brazil  as  a  febrifuge.  It  is  sup- 
posed to  be  the  product  of  Geissospermum  Iceve, 
Miers.,  or  of  G.Vellosii,  Allem.  (Fam.  Apocynaceae.) 
O.  Hesse  has  found  an  alkaloid,  geisso spermine, 
Ci9H24N202  +  H20,  in  it,  (see  P.  J.,  viii.  648), 
but  he  seems  to  have  been  preceded  in  this  dis- 
covery by  Santos.  (A.  J.  P.,  1878,  184.)  Peretti 
has  discovered  in  the  root  a  second  alkaloid, 
perciriue,  Ci9H24N20,  which,  according  to  Gui- 
maraes  (B.  M.  J.,  vol.  i.  1887),  in  sufficient  doses 
causes  paralysis  with  elevation  of  temperature, 
ending  in  death.  It  has  been  given  to  man  as  an 
antiperiodic  in  doses  of  thirty  grains  (2.0  Gm.) 
a  day.  (See  also  A.  J.  P.,  1886,  278.)  Later  a 
third  alkaloid,  vellosine,  C23H2sN204,  was  found. 
This  forms  colorless  crystals,  melting  at  189°  C. 
(372.2°  F.),  insoluble  in  water,  easily  soluble  in 
alcohol  and  ether.  In  concentrated  nitric  acid  it 
dissolves  with  a  purplish-red  color,  which  is  very 
stable.  ^^-^-^ 

Papaya.  Melon  Tr~e^  Papaw. — The  Carica 
Papaya,  L.  (Fam.  Papayaceae),  is  an  herbaceous 
tree,  everywhere  cultivated  in  tropical  countries 
for  the  sake  of  its  fruit.  The  fruit  sometimes 
attains  a  size  larger  than  that  of  a  man's  head. 
According  to  Peckholdt  (P.  J.,  Nov.  1879),  the 
milky  juice  is  contained  in  all  parts  of  the  tree, 
but  in  such  small  quantity,  save  in  the  unripe 
fruit,  that  it  is  always  procured  from  the  latter. 
One  fruit  will  yield  about  33  Gm.,  which  is  ob- 
tained by  scratching  through  the  skin  in  various 
places;  the  process  does  not  interfere  with  the 
ripening  of  the  fruit,  but  it  is  said  that  the  seeds 
Avill  not  germinate.  The  milk  has  an  acid  reaction, 
an  astringent  bitterish  taste,  and  a  sp.  gr.  of  1.023. 
Upon  standing  for  a  few  minutes  it  separates  into 
two  parts,  an  aqueous  liquid  and  a  white,  some- 
what coagulated  pulpy  mass.  In  the  aqueous  por- 
tion is  an  albuminous  substance,  to  which  the 
names  of  papain  and  papayotin  have  been  given. 
According  to  the  researches  of  S.  H.  C.  Martin, 
papaw  juice  contains  papain,  which  is  associated 
with  an  albumose,  also  a  milk-curdling  ferment. 
The  proteids  present  in  papaw  juice  were  found 
to  be  as  follows:  1.  Globulin,  resembling  serum 
globulin  in  its  most  important  properties.  2.  Al- 
bumin. 3.  /S-phytalbumose,  precipitated  almost 
completely  by  heat,  by  saturation  with  neutral 
salts,  but  not  by  dialysis.  It  differs  from  the 
heteroalbumose  of  Kuhne  and  Chittenden  by  not 
being  precipitated  by  dialysis,  by  copper  sulphate, 
or  by  mercuric  chloride.  4.  a-phytalbumose,  sol- 
uble in  cold  or  boiling  water;  not  precipitated  by 
saturation  with  neutral  salts,  except  in  an  acid 
solution.  This  is  the  vegetable  peptone  referred 
to  by  Vines  (J.  P.,  iii.)  as  hemialbumose.  It 
differs  from  the  protalbumose  of  Kuhne  and 
Chittenden  by  its  non-precipitation  by  sodium 
chloride  or  by  copper  sulphate.  No  peptones  occur 
in  the  juice,  but  leucine  and  tyrosine  are  present. 
(J.  Chem.  8.,  1886,  642;  see  also  P.  J.,  1885, 
129.)  The  milky  juice  of  the  papaw  can  be  im- 
agined as  quite  akin  to  the  gastric  or  pancreatic 
juice  of  the  animal  organism.  In  a  representative 
preparation  the  ferment  action  seems  to  be  most 
marked  when  all  the  proteids  are  associated  to- 
gether in  the  natural  form ;  but  the  action  of 
this  ferment  presents  features  which  contrast 
peculiarly  with  those  of  the  ordinary  digestive 
ferments.  In  its  action  upon  albumin  the  enzyme 
of  the  papaw  produces  products  which  have  a 
close  relation  to  those  produced  by  tryptic  and 
pepsin  digestion.     The  action  of  the  papaw  fer- 
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merits  on  milk  is  quite  identical  with  the  action  of 
fermentation.  There  is  first  the  act  of  curdling, 
in  which  the  casein  is  separated  into  a  soft  fioc- 
culent  precipitate,  and  this  is  followed  by  a  diges- 
tion of  the  proteids,  during  which  process  they 
are  converted  into  soluble  and  diffusible  products. 
The  amount  of  starch-converting  ferment  is  not 
large,  but  sufficient  in  the  fresh  latex  to  promptly 
act  upon  starch  paste,  thinning  it,  and  convert- 
ing a  portion  at  least  into  soluble  starch  and 
dextrin.  The  import  of  the  rennet  ferment  and 
the  pectase  probably  present  require  further  in- 
vestigation. The  statement  appears  to  be  war- 
ranted that  the  digestive  action  of  the  ferments 
contained  in  the  pa  paw  latex  and  the  products 
formed  in  such  are  (juite  identical  with  that  of 
animal  and  vegetable  ferments  in  general.  Other 
constituents  of  the  papaw  tree — Vwica  Papaya — 
are  a  glucoside,  caridn,  and  an  alkaloid,  oarpaine. 
The  glucoside  resembles  sinicjrin,  and  is  obtain- 
able, so  far  as  the  author's  experience  is  con- 
cerned, only  from  the  seed,  in  which  it  is  fairly 
abundant.  These  seeds  also  contain  the  glucoside- 
Bplitting  ferment,  myrotin,  and  by  the  reaction 
of  tlie  two  a  volatile  pungent  body  is  produced, 
suggestive  of  oil  of  mustard  in  odor,  'hi''  alka- 
loid, carpaine,  lias  so  far  only  been  obtained  from 
the  leaves.  Physiologically,  this  alkaloid  baa  the 
effeci  of  a  heart  stimulant,  quite  similar  to  that, 
«f  digitalis.  (.1.  ./.  /'..  dulv  and  August,  1901, 
330-48  and  383-39.)  Van  BIju  extracted  from 
(lie  leaves  of  0.  Papaya  an  alkaloid,  oarpaine, 
(']4ll26N()2.  which  is  used  a-  a  febrifuge.  Oefele 
ds  this  alkaloid  m  a  substitute  which  may 
be  used  for  digitalin. 

according  to  Wurts,  the  fibrin  is  dissolved 
whether  the  solvent  solution  be  alkaline  or  acid. 
Brunton  and  Wyatt  and  also  Martin  affirm,  how* 
thai  one-half  per  cent,  ol  hydrochloric  acid 
will  prevent  digestion,  but  Albrecht  reasserts  that 
hydrochloric  acid  hastens  the  action  of  the  fer 
ment,  and  states  that  the  official  preparation  in 
u  e  in  the  Paris  hospitals  i1-  an  acid  one  In  oid<  r 
entirely  to  convert  fibrin  into  pure  peptone  so  that 
nitric  acid  will  produce  no  precipitate,  the  pro 
portion  of  the  ferment  should  l» 
per  cent.,  and  digestion  must  continue  for  forty- 

.  ight    horn,  at    ;.0°   ('.    (  l'J^°    P.). 

Papaya,  juice  baa  a  tendency  to  spoil  by  under- 
going a  butyric  fermentation,  but  Wurtz  found 
that  the  addition  to  it  of  glycerin  preserved  it 
without  interfering  with  tive  p<>"er.     Im- 

ported in  this  form,  it  was  a  thick,  milky  liquid. 
As  it  now  occura  in  commerce,  papain  is  a  grayish, 
fine  powder,  which  in  appearance,  odor,  and  taste 
strongly  suggesta  pepsin.  Recently  i'  ha--  been 
much  used  as  an  internal  medicine  in  dyspeptia 

and  gattfie  catarrh,  and  a>  a  local  application  for 
the  destruction  of  false  membranes,  worts,  (uf)rr- 
cle*,  wall:-  of  old  sinuses,  and  even  of  epithelioma, 

it  is  not  caustic  nor  astringent,  but  destroy 

part  by  virtue  of  its  power  of  dissolving  not  only 
muscular  but  connective  tissue.  Jacob!  affirms 
(T.  (!..  vol.  ii.)  that  diphtheritic  membranes  are 
lyed  in  a  few  hours  by  the  hourly  application 
of  a  mixture  of  one  part  of  papain  with  two 
parts  each  of  water  and  of  plyeerin.  It  is  slated 
that  from  time  immemorial  the  fresh  leaves  of  the 
papaya  plant  have  been  used  by  the  Indians  to 
wrap  meat  in  to  make  it  tender,  and  as  a  dressing 
to  foul  wounds.  Peckoldt  says  that,  taken  in t  er- 
nally,  the  juice  is  reputed  to  cause  intestinal  in- 
flammation. No  recent  observers  have  noted  -neb 
influence.     According  to  Brunton,  the  dose  is  from 


five  to  ten  grains  (0.32-0.65  Gm. ).  Injected  into 
the  venous  circulation  it  acts  as  a  powerful  poison, 
of  which  a  single  grain  is  sufficient  to  kill  a 
rabbit. 

Under  the  name  of  papayotin,  papain,  or  papoid, 
the  more  or  less  impure  ferment  of  the  Carica 
Papaya  is  put  upon  the  market,  and,  according  to 
various  authorities,  it  acts  powerfully  upon  starch, 
converting  it  into  maltose;  emulsifies  fat,  and 
converts  albuminoids  into  peptones.  It  is  asserted 
for  it  that,  when  the  stomach  is  acid,  it  is  much 
superior  to  pancreatin,  because  its  action  is  not 
markedly  affected  by  contact  with  the  acid.  In 
experiments  made  by  H.  C.  Wood  with  a  papoid 
from  one  of  the  most  renowned  manufacturers  no 
digestion  occurred,  and  it  is  probable  that  much 
of  the  article  of  commerce  is  inert. 

Paraform.  Paraformaldehyde.  Triformol.  Tri- 
oxymethylcne. — This  compound,  which  may  be 
considered  as  a  polymerised  formaldehyde,  is  a 
colorless,  crystalline  powder,  melting  at  171°  C. 
(339.8°  F.),  which  even  at  ordinary  tempera 
turc.  but  more  rapidly  on  heating,  evolves  vapors 
of  formaldehyde.  It  is  soluble  in  water,  but 
•  [y  soluble  in  alcohol  and  ether.  It  is  used 
as  an  internal  antiseptic  in  dosrs  of  from  eight 
to  fifteen  grains  (0.6-1.0  Gm.)  and  externally  in 
surgery  as  mi  antiseptic,  and  in  the  form  of  tab- 
let! to  liberate  formaldehyde  ?as  by  heating  in 

"  formaldehyde    lamps." 

Parameria.  Parameria  vulneraria,  Radlkofer. 
( lam.  Anocynaceaa. ) — This  tree  yields  the  Balaama 
dc  Togutotcay  of  the  Malays.  (Bee  -f.  I'lnnm., 
Nov.    iss;,.) 

Paramidoacetophenonc.  CeH4.NH1.CO.CHs. 
This  substance  occur,  in  crystals  soluble  in  boil- 
ing water,  alcohol,  and  ether,  and  melting  at  106° 
l'j.  It  has  ben  used  in  the  practical 
application  of  Ehrlich'a  dtoso  tett.    Two  solutions 

aie  used   for  this  purpose,  as   follows: 

Solution     1.--  Paramidoacetophenonc,    0.5    Gm.| 

hydrochloric  acid,  50  dm.;  water,  1000  Gm.  Solu- 
tion '-.-  Sodium  nitrite,  ()..">  Gm.;  distilled  water, 
100  Gm.  Both  solutions  must  be  kept  in  dark 
bottles,  and  when  required  for  use  'j  Cc.  of  Solu- 
tion  2   should    be  added    to    100  Cc.  of  Solution    1. 

In  testing,  lill  one-fourth  of  the  test   glass  with 

the    urine,    add    an    equal    quantity    of    the    dia/.o 
nt    and    mil    both    fluids;     then    add    at   one 

pouring  a   quantity  of  ammonia   equal  to  about 

.'nth   or   one-eighth    of   their   combined    bulk 

and   shaki    rigorously.     The  reaction  is  regarded 

as  positive  it   the  fluid  acquires  a  distinctn 
color,  while  the  foam  produced  by  shaking  should 
b<   wine-colored. 

Parictaria.  Parirtaria  officinalis,  L.  Wall  Pel- 
Utory.  PariStaire,  Perce-muraille,  Ft.  Glaekraut, 
(l.  (Fam.  UrticaceSB.) — A  perennial  European  herb, 
ing  on  old  walls  and  heap  ot  rubbish.  It 
is  diuretic  and  refrigerant,  and  was  formerly 
Used  in  urinary  complaints  and  dropsy,  in  the 
form  of  decoction  or  of  the  expressed  juice. 

Paris  Green.  Sohweinfurt  Qreen.  Aceto- 
Hr  of  Copper.  Cu(CaHsOa)a-3Cu(AsOa)s. 
This  substance,  which  was  originally  made  for  a 
pigment,  is  now  used  to  an  enormous  extent  for 
dusting  on  potato  vines  to  destroy  the  so-called 
potato  bug,  or  Colorado  beetle,  Doryphora  decern- 
lineata.  It  is  made  by  mixing  five  parts  of  verdi- 
gris with  sufficient  water  to  form  a  thin  paste,  and 
adding  to  tin's  a  boiling  solution  of  four  parts  of 
arsenic  trioxide  in  fifty  parts  of  water,  keeping 
the  mixture  at  the  boiling  temperature,  and  add- 
in?   a   little  acetic  acid   to  cause   it   to   retain   a 
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brilliant  color.  It  is  rarely  found  pure  in  com- 
merce. Numerous  cases  of  poisoning  have  occurred 
through  carelessness  in  its  use  as  an  insecticide. 
The  treatment  would  be  the  same  as  that  for 
poisoning  by  arsenic.  Lead  arsenate  (Chem.  News, 
1896,  17)  has  been  used  as  a  substitute  for  Paris 
green  as  an  insecticide. 

Parkia.  Parkia  biglandulosa,  W.  and  A.  (P. 
africana,  R.  Br.).  African  Locust.  Aitta  or  Xutta 
tree.  Doura.  Houlle.  Neretou. — This  is  an  Afri- 
can leguminous  tree,  from  the  dried  seeds  of  which 
a  farinaceous  food  is  prepared  by  the  natives. 
According  to  De  Kochebrune  (Toxicolog.  Africaine, 
1898),  it  contains  a  peculiar  crystalline  alkaloid, 
parkine,  which  resembles  in  its  physiological  ac- 
tivity physostigmine. 

Parthenium.  Chrysanthemum  Parthenium 
(L.),  Pers.  {Matricaria  Parthenium,  L.,  Pyre- 
thrum  Parthenium,  Sm. )  Feverfew.  Matri- 
caire,  Fr.  Mutter  kraut,  (J.  (Fam.  Composite.) 
A  perennial  herbaceous  plant,  about  two  feet 
high,  with  an  erect,  branching  stem,  pinnate 
leaves,  oblong,  obtuse,  gashed,  and  dentate  leaf- 
lets, and  compound  flowers  in  a  corymb  upon 
branching  peduncles.  It  is  a  native  of  Europe, 
but  cultivated  in  our  gardens.  The  whole  herba- 
ceous part  is  used.  The  plant  has  an  odor  and 
taste  analogous  to  those  of  chamomile,  which  it 
resembles  also  in  the  appearance  of  its  flowers 
and  in  its  medicinal  virtues.  According  to  Zeller, 
a  pound  of  it  yields  4.8  grains  of  volatile  oil. 
(Centralblatt,  1855,  205.)  The  volatile  oil  is 
greenish,  boils  between  105°  C.  (329°  F.)  and 
220°  C.  (428°  F.),  and  separates  on  standing 
pyrethrum  camphor,  CiolIigO,  containing  in  addi- 
tion a  hydrocarbon  and  an  oxidized  oil.  (Des- 
saignes  and  Chautard,  ./.  P.  C.  (3),  13,  241.) 
Though  little  employed,  it  is  undoubtedly  pos- 
sessed of  useful  tonic  properties.  The  flowers  of 
this  and  of  a  closely  resembling  species,  Matri- 
caria parthenoides,  Desf.,  are  said  to  be  used 
in  France,  to  a  considerable  extent,  indiscrimi- 
nately with  those  of  the  true  chamomile  plant, 
Anthemis  nobilis,  which  they  closely  resemble, 
especially  when  double.  They  may,  however,  be 
distinguished,  in  this  state,  by  their  peculiar  odor, 
their  smaller  receptacle,  which  is,  moreover, 
rounded  and  flattened  above,  instead  of  being  coni- 
cal and  somewhat  pointed  as  in  the  Anthemis,  and 
by  the  tubular  live  -toothed  central  florets,  which 
in  the  chamomile  are  small,  few,  and  scarcely 
visible,  but  in  the  two  former  species  are  large, 
very  numerous,  and  very  long. 

Parthenium  hysterophorus,  L. — Jose"  Torar 
has  found  parthenine  and  four  other  alkaloids 
besides  parthenic  arid,  in  this  Cuban  plant  which 
is  used  by  the  natives  as  a  febrifuge  and  antiperi- 
odic.  Of 'the  alkaloids,  parthenine  is  crystallizable 
and  is  apparently  the  active  principle.  It  has  been 
extracted  and  studied  again  by  H.  Vin  Arny  (A. 
J.  P.,  1890,  J21),  who  believes  it  to  be  a  bitter 
glucoside  and  not  an  alkaloid.  In  doses  of  three 
grains  (0.2  Gm.)  it  is  said  to  quicken  the  heart, 
and  in  doses  of  lifteen  grains  (1.0  Gm.)  to  slow 
cardiac  action,  while  fifty  grains  (3.2  Gm.)  not 
only  lessen  the  arterial  pressure  and  respiratory 
frequency  but  reduce  the  bodily  temperature.  In 
doses  of  from  seven  to  ten  grains  (0.45-0.65 
Gm.)  it  is  affirmed  to  be  useful  in  neuralgia. 
(See  D.  M.  11".,  Feb.  188G;  Journ.  de  Med.  de 
Paris,  March.  1887;  J.  P.  C,  xii.  1885;  A.  J.  P., 
1897.  169.) 

Parthenium  in  tegri  folium,  L.,  American  Fever- 
few,   Wild    Quinine     (Fam.    Composite),    is    an 


herbaceous  perennial,  growing  abundantly  in  the 
prairies  of  the  Southwestern  States,  which  has 
been  used  as  a  tonic  and  antiperiodic;  two  ounces 
(62  Gm. )  of  the  flowering  tops  may  be  given  in 
infusion. 

Passiflora.  Passiflora  incarnata,  L.  (Fam. 
Passittoracea;. ) — The  indigenous  American  Passion 
Flower  has  been  used  in  doses  of  from  ten  to 
thirty  minims  (0.6-1.8  Cc. )  of  a  saturated 
tincture,  in  neuralgias,  sleeplessness,  dysmenor- 
rhea, as  well  as  in  diarrhoea  and  dysentery.  1. 
Ott  (Medical  Bulletin,  Dec.  1898)  finds  that  it  is 
a  depressant  to  the  motor  side  of  the  spinal  cord, 
but  increases  the  rate  of  the  respiration,  and 
that  it  has  very  little  effect  upon  the  circulation, 
only  temporarily  reducing  the  arterial  pressure. 

Patent  Yellow.  Mineral  Yellow. — A  pigment, 
consisting  of  lead  chloride  combined  with  lead 
monoxide.  It  is  prepared  by  mixing  common  salt 
and  litharge  with  a  sufficient  quantity  of  water, 
allowing  the  mixture  to  stand  for  some  time,  then 
washing  out  the  liberated  soda,  and  exposing  the 
white  residue  to  heat. 

Paulowilhelmia.  Paulo  wilhelmia  speciosa, 
Hochst. — This  acanthaceous  plant  is  used  by  the 
Aquapine  tribe  on  the  Gold  Coast,  as  a  fish  poison, 
under  the  name  of  adubiri.  (P.  J.,  xx.  1890.) 

Peach  Leaves.  Leaves  of  Amygdalus  Persica, 
L.  Persica  vulgaris,  Miller.  Prunus  Persica, 
Stokes.  Pecher,  Fr.  Pfirsich,  G. — The  peach  tree 
is  supposed  to  have  been  originally  brought  from 
Persia,  but  flourishes  everywhere  in  the  warm 
temperate  zone.  Peaches  are  among  the  most 
grateful  and  wholesome  of  our  summer  fruits. 
They  abound  in  saccharine  matter,  which  renders 
their  juices  susceptible  of  the  vinous  fermenta- 
tion, and  a  distilled  liquor  prepared  from  them 
has  been  much  used,  in  some  pai'ts  of  the  country, 
under  the  name  of  peach  brandy.  The  kernels  of 
the  fruit  resemble,  physically  and  chemically, 
bitter  almonds,  for  which  they  are  frequently,  and 
without  inconvenience,  substituted  in  our  shops. 
The  flowers,  leaves,  and  bark  also  have  the  pecul- 
iar odor  and  taste  of  bitter  almonds,  and  yield 
hydrocyanic  acid.  The  leaves  afford  a  volatile  oil 
by  distillation.  The  distilled  water  prepared  from 
them  was  found  in  one  instance  to  contain  1.407 
parts  of  hydrocyanic  acid  in  1000,  and  in  another 
only  0.437  parts  in  the  same  quantity.  From 
some  experiments  it  is  inferred  that  the  propor- 
tion of  acid  is  greatest  where  there  is  least  fruit. 
(A.  J.  P.,  xxiv.  72.) 

Peach  kernel  oil  made  by  expression  has  found 
its  way  into  Western  Europe  from  the  Levant, 
and  is  used  in  Italy  and  Southern  France  largely 
as  an  adulterant  of  almond  oil.  It  is  described  as 
of  a  light  yellow  color,  having  the  taste  and  odor 
of  almond  oil.  It  thickens  at  —9°  C.  or  —10°  C. 
(15.8°  F.  or  14°  F.),  and  solidifies  at  —18°  C. 
(_0.4°  F.).  The  sp.  gr.  at  15°  C.  (59°  F.)  is 
0.915.  It  gives  with  strong  nitric  acid  a  dark 
brown  color,  with  sulphuric  acid  a  dark  brown 
becoming  lighter,  with  solution  of  zinc  chloride 
a  purplish  brown;  forming  with  the  elaidin  test 
in  two  hours  a  mass  of  butter-like  color  and  con- 
sistence. Peach  kernel  oil  has  a  saponification 
value  of  189-192  and  an  iodine  figure  of  93.5. 

The  leaves  of  the  peach  are  said  to  be  laxative, 
and,  owing  to  the  hydrocyanic  acid  which  they 
yield,  almost  all  parts  of  the  tree  have  a  sedative 
influence  over  the  nervous  system,  and  have  been 
used  with  asserted  advantage  in  whooping  cough, 
irritability  of  the  bladder,  etc.  The  dried  leaves 
may   be   employed    (an   ounce   to   a   pint   of   hot 
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water)  in  infusion,  but  the  tincture  of  the  inner 
bark  ( an  ounce  to  a  pint  of  diluted  alcohol ) ,  dose, 
from  ten  to  thirty  minims  (0.(5-1.8  Cc.)  is  pos- 
sibly preferable.  The  flowers  of  the  peach  are 
affirmed  to  be  laxative  and  vermicidal,  in  half-fluid- 
ounce  (15  Cc.)  doses  when. fresh,  given  in  the  form 
of  syrup.  Cases  of  fatal  poisoning  in  children 
from  their  use  are  on  record.  The  peach  kernels 
aie  distinctly  active,  and  when  rubbed  up  with 
cold  water  form  an  emulsion  which  may  be  used 
in  place  of  cherry-laurel  water  or  other  prepara- 
tions of  hydrocyanic  acid. 

Pearl  White.  Pearl  Powder. — Bismuth  oxy- 
chloride  prepared  for  cosmetic  use. 

Peganum.  Peganum  Harmala,  L.  (Fam.  Ru- 
taceae.) — In  the  seeds  of  this  plant  Goebel  (1837) 
found  the  alkaloid  harmaline,  and  Fritzschc  (1847) 
a  second  alkaloid,  harmine,  which  have  been  re- 
studied  by  Fischer  and  Tauber.    (A.  J.  P.,  1886,  89.) 

Pelargonium.  Pelargonium  odoratissimum, 
Soland.  Rose  (Icraiiium.  (Fam.  Geraniacea\ ) 
This  well-known  plant,  which  is  a  favorite  for  its 
odor  in  our  dwellings  and  conservatories,  is  a  na- 
tive of  Cape  Colony,  South  Africa,  but  is  said  to 
be  cultivated  extensively  in  the  smith  of  France 
and  in  Turkey  for  the  sake  of  its  volatile  oil,  which 
is  much  employed  for  the  adulteration  of  the  otto 
of  roses.  According  to  Guibourt.  three  species  (,f 
Pelarponium  yield  a  volatile  oil  by  distillation, 
closely  analogous  in  odor  to  that  of  the  rose:  the 
species  above  named,  /'.  oapiUUWH,  Soland..  and 
P.  roseum,  Willd.  (Hist.  Nat.  d<s  Drogues,  46 
ed.,  iii.  52.)  The  oil  is  obtained  from  the  l< 
Recluz  obtained  from  thirty-fire  ounces  of  P. 
odoratissimum,  W\,  two  drachms  of  a  volatile, 
ci  v-tallizable  oil.  (Merat  and  De  Lena,  Diet,  it 
Mat.  .1/ <'(!.,  iii.  308.)  According  to  Septimus 
Piesse,  one  cwt.  yields  about  two  onn< 
A.  J.  P.,  xwi.  868.)  The  oil  which  occurs  in  com- 
merce, purporting  to  be  the  oil  of  /'.  odomtiaH- 
mum,  is  perfectly  fluid  at  ordinary  temperature-. 
of  a  pale  brownish  yellow  color,  and  the  charac 
tcristic  odor  of  the  plant,  recalling  merely  that 
of  the  rote.  This  oil  i-  now  much  used  in  per- 
fumery. PieSM  states  lhat,  as  thil  Of]  i-  used 
to  adulterate   that    of   r<  it    in    its   turn 

adulterated  with  the  cheaper  oil  of  Amdropogon 
Xardus,  L.,  cultivated  in  the  Ifoluccaa.     (.1.  •> '.  /'., 

xwi.  368.)      It   appears,   however,  thai    0 

known  as  oU  <>f  patmaroea  is  tin'  prod 
dropogon  Rchcrnanthus,  L.,  distilled  in  India,  and 
this  oil  is  used  most  largely  to  adulterate  oil  ol 
rose  and  oil  of  rose  geranium,  According  to  Ham. 
the  oil  is  shipped  in  large  copper  flasks  from  Bom- 
bay to  the  Red  Sea,  and  thence  to  Constantinople 
an*d  Kizanlik.  Jallard  stales  that  the  true  oil  of 
rose  geranium  from  /'.  roseum  i1-  freely  soluble  in 
70  per  cent,  alcohol.  The  oils  likely  to  be  Died  to 
adulterate  it  are  insoluble  in  this  liquid.  If. 
therefore,  six  drops  of  the  suspected  oil  he  mixed 
with  5  Cc.  of  70  per  cent,  alcohol,  there  should 
be  no  separation.  (.4.  ./.  P..  1878,  260;  from 
,/.  P.  C.)  F.  W.  Bemmler  [Ber.  <l.  (')«,„. 
xxiii.  1098)  has  shown  that  the  chief  ingredient  in 
the  various  geranium  oils  is  an  alcohol,  geraniol, 
CioHisO.  which  boils  at  from  231°  to  232°  C. 
(447.8°-449.6°  P.),  and  has  a  sp.  gr.  0.884  at 
1.")°  C.  (59°  F.).  When  oxidized  by  chromium 
trioxide  mixtures,  it  is  changed  into  citral.  <'io 
Hi60,  an  aldehyde  found  in  many  of  the  essential 
oils,  and  this  when  oxidized  by  silver  oxide  yields 
geranie  acid,  CioH1602.  The  geraniol  is  both  free 
und  combined  as  tiglic  acid  ester.  The  oil  also 
contains  citronellol.    (Schim.  Rep.,  April,    1897.) 


Pengawar    Djambi.     Paku  Eidang. — This   is 

composed  of  silky,  long,  yellow  or  brownish  hairs, 
very  soft,  which  are  obtained  in  Sumatra  from 
the  rhizomes  of  various  ferns,  especially  of  species 
of  the  genus  Cibotium,  especially  C.  djambia- 
num,  Hassk.,  C.  Barometz,  J.  Sm.,  and  C.  glauces- 
cens,  Kze.  It  has  the  power  of  causing  rapid 
coagulation  of  blood,  and,  when  properly  used,  of 
mechanically  arresting  hemorrhages  from  capilla- 
ries. It  has  been  much  used  in  the  physiological 
laboratories  of  Europe  and  this  country,  and  was 
employed  in  human  medicine  during  the  Middle 
Ages  under  the  name  of  Agnus  Scythicus.  The 
mediaeval  drug  was  composed  of  pieces  of  the 
rhizome  with  the  attached  scales  and  petioles  so 
cut  as  to  resemble  animals.  Attention  has  been 
called  to  the  Pengawar  Djambi  on  account  of  the 
assertions  of  Junker  of  its  usefulness  during  the 
Franco-German  war.  (L.  M.  R.,  Dec.  1887.)  It 
is   undoubtedly  a   very   efficient   styptic. 

Pental.  Tri-metliyl-ethylcnc.         Isoamylene. 

(CHa)2C:  CH.CH3. — A  hydrocarbon  prepared  by 
distilling  amyl  alcohol  with  zinc  chloride  and 
treating  the  distillate  with  sulphuric  acid.  A 
colorless  liquid,  sp.  gr.  0.6783,  boiling  at  38°  C. 
(100.4°  F.),  insoluble  in  water,  and  misciblc  with 
alcohol,  ether,  and  chloroform.  It  was  proposed 
as  an  anaesthetic,  but  is  probably  of  yery  little 
value  in  medicine. 

Penthaclethra.       Penthaclethrm     naoropkyUa, 

The  nuts  of  this  plant,  which  grows  in  the  Congo 

States,  are  said   to   contain   an   alkaloid,   puuciii. 

.ilizing  in  vcllow  foliaoeous  crystals,  melting 

at  120°  ('.  (25S.8°  1''.  ).  Insoluble  in  ether  ami 
chloroform,  having  the  formula  (W^e^eOfi-  (P« 
./.,   liv.) 

Peptones. — The  general  name  of  a  class  of 
albuminoids  into  which  the  nitrogenous  (dements 

of  food  (such  as  alhumin,  fibrin,  casein,  etc.,)  are 
converted  by  the  action  of  the  gastric  or  pan- 
el eatic  juices.  This  conversion  is  caused  by  the 
ferment  pepsin,  normally  present  in  the  gastric 
juice,  hut  used  to  produce  peptones  on  a  large 
scale  for  food  and  medicinal  uses,  and  also  by 
trypsin  present  in  the  pancreatia   juice. 

Peptones  are  not  precipitated  by  potassium 
ferrocyanide  in  the  presence  of  acetic  acid  like 
Other  proteids,  and  arc  not  coagulated  by  heat. 
They  are  readily  assimilated  by  the  intestinal 
mucous  membrane  and  peptonized  meats  are  used 
M    ;i     •//)///  it  it  i     in' (litiiir  . 

Perezia  Root. — This  root  is  obtained  from  sev- 
eral  Mexican  plants,  Perezia    Wrightii,  A.  <«ray, 

/'.    IfoftO,  A.  Clay,  ami  /'.  Ihigcsii,  A.  (way.    (Fam. 

Composite.)  It  contains  pipitzakoio  add.  a  sub- 
stance which  crystallizes  in  beautiful  goldcn-yel- 
IOW    needh  B       LnSChtttZ    and    .J.     VV.     Leather 

obtained  from  the  diicd  roots  of  P.  adnata,  A. 
Pipitgahoao,  SchafTner),  an  average 
of  ll'.tj  per  cent,  of  this  acid,  which  melts  at  from 
108"  to  104°  C.  (217.4U-219.2U  F. ) ,  sublimes 
readily,  and  is  easily  soluble  in  alcohol,  ether, 
chloroform,  benzene,  and  glacial  acetic  acid.  The 
authors  confirm  the  formula  given  to  the  acid  in 
is:,.-,. _viz.,  C15II20O3.  It  is  a  quinone,  and  bears 
great  resemblance,  when  recrystallized  from  diluted 
alcohol,  to  oxythymoquinone,  which,  recrystallized 
from  the  same  liquid,  is  scarcely  distinguishable 
from  it.  (A.  J.  P.,  1884,  185,  and  Ph.  Rund.,  1883, 
245:   A.  Pharm.,  1887,  183.) 

Under  the  name  of  perezol  the  0.5  per  cent. 
alcoholic  solution  of  pipitzahoic  acid  has  been  rec- 
ommended by  Duyk  as  an  alkalimetrical  indicator. 
By  acids  it  is  at  once  decolorized;    with  alkalies 
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it  becomes  reddish.  Boric,  and  perhaps  other  acids, 
and  acetates,  borates,  bicarbonates,  and  carbonates 
act  with  respect  to  the  solution  like  alkalies. 

Periploca.  Periploca  graca,  L. — From  the  bark 
of  this  aselepidaoeoua  plant,  growing  in  the  neigh- 
borhood of  the  Black  Sea,  has  been  separated  by 
Lehmann  and  Burschinski  (A.  Pharm.,  1897)  a 
colorless  crystalline  glucoside,  periplocin,  soluble 
in  125  parts  of  water,  freely  soluble  in  alcohol. 
According  to  the  experiments  of  Lehmann  and 
Burschinski,  it  is  an  active  cardiac  poison  belong- 
ing to  the  digitalis  group. 

Peronine.  Peronin.  C17H18XO2.O.C6H5CH2 
HC1. — This  is  the  hydrochloride  of  morphine 
benzyl-ester,  produced  by  replacing  the  hydrogen 
of  the  hydroxyl  group  in  morphine,  which  is 
analogous  to  the  hydroxyl  group  of  phenols,  with 
the  alcohol  radical  (C6H5CH2).  Peronine  occurs 
as  a  bitter,  odorless  white  powder,  consisting  of 
prismatic  crystals.  At  65.5°  C.  (150°  F. )  it  dis- 
solves in  water  in  the  proportion  of  7.5  to  1000, 
but  dissolves  readily  in  10  parts  of  boiling  water, 
the  aqueous  solutions  having  a  bitter  taste  and 
being  neutral  to  litmus.  It  is  further  soluble  in 
218  parts  of  95  per  cent,  alcohol,  in  100  parts  of 
methyl  alcohol,  and  in  390  parts  of  chloroform. 
Although  precipitated  from  its  solutions  by  the 
general  alkaloidal  reagents,  peronine  differs  both 
in  its  solubilities,  and  also  in  its  behavior  towards 
special   reagents,   from   morphine  and  codeine. 

Peronine  was  first  therapeutically  investigated 
by  Schroder  (Th.  M.,  1897),  and  the  conclusion 
reached  that  in  its  medicinal  activities  it  is  inter- 
mediate between  morphine  and  codeine.  Reports 
have  been  made  upon  it  by  Nowak  (Ther.  Woch., 
1897),  by  Munk  (Aerztl.  Central-Anzeiger,  1897), 
and  by  Eberson  (Th.  M.,  1897).  The  physiologi- 
cal action  of  the  drug  has  been  partially  studied 
by  Mayor  (Revue  MM.  de  la  Suisse  Romande, 
1898),  who  finds  that  it  produces  in  guinea  pigs 
and  rabbits  exaggerated  reflexes,  ending,  if  the 
dose  have  been  large  enough,  in  convulsions  and 
death  by  asphyxia.  The  lethal  dose  for  rabbits, 
according  to  Mayor,  is  2.6  dm.  per  kilo,  or  little 
less  than  one-third  that  of  codeine.  On  the  other 
hand,  Pierart  affirms,  as  the  result  of  his  experi- 
ments, that  peronine  is  more  poisonous  than  mor- 
phine. Clinically,  peronine  has  been  used  to  some 
extent  as  a  substitute  for  morphine,  having  anal- 
gesic and  hypnotic  powers  inferior  to  those  of  that 
alkaloid,  but  being  of  distinct  value  in  the  treat- 
ment of  phthisis,  chronic  bronchitis,  and  other 
pulmonary  diseases.  The  dose  is  from  one-third 
of  a  grain  to  one  grain  (0.021-0.065  Gm.).  Given 
during  the  day  in  the  smallest  dose  mentioned, 
every  five  to  six  hours,  in  cases  with  severe  cough, 
it  is  said  to  act  most  favorably  in  producing  com- 
fort during  the  day  and  re9t  at  night. 

According  to  Bufalini,  confirmed  by  Gevaert, 
the  1  to  2  per  cent,  solution  of  peronine  placed 
in  the  conjunctival  sac  produces  a  complete  anaes- 
thesia which  lasts  for  many  hours.  The  drug, 
however,  probably  has  no  practical  value  on  ac- 
count of  its  causing  pain,  (edematous  swelling, 
and  even  serous  ehemosis  of  the  conjunctiva. 

Persulphates.—  Persulphates  are  obtained  by 
the  electrolysis  of  solutions  of  sulphates.  Sul- 
phuric acid  is  decomposed  into  H2  and  S04  and 
the  S04  ion  unites  with  a  molecule  of  the  normal 
sulphate,  as: 

Na2S04  +  SO4  =  Na2S208 
They  have  been  brought  forward  for  use  in  medi- 
cine and  dentistrv  on  account  of  their  yielding  oxy- 
gen when  heated  and  their  germicidal  properties. 


According  to  Friedlander  (Th.  M.,  Feb.  1899),  the 
half  per  cent,  aqueous  solution  checks  the  growth 
of  pathogenic  bacteria,  and  the  5  per  cent,  solu- 
tion kills  them.  They  are  said  to  be  actively 
poisonous,  0.5  gramme  per  kilo  rapidly  causing 
death  in  the  rabbit,  and  to  be  violently  irritant 
to  mucous  membranes;  one  and  one-half  to  five 
per  cent,  solutions  have  been  used  to  some  extent 
in  the  dressing  of  wounds. 

The  important  persulphates  are  ammonium  per- 
sulphate, (NH4)2S208,  which  occurs  in  colorless 
crystals,  making  a  turbid  solution  with  water: 
the  potassium  persulphate,  K2S20s,  which  occurs 
in  colorless  crystals,  very  slightly  soluble  in 
water;  and  the  sodium  persulphate,  Na2S208,  a 
colorless  crystalline  powder,  sparingly  soluble  in 
water. 

The  ammonium  persulphate  has  been  strongly 
recommended  by  Strzyzowski  (Schiceizer  Wochen. 
f.  Chemie  u.  Pharmacie,  1898,  No.  48)  as  a 
urinary  reagent;  if  its  ten  per  cent,  solution  is 
allowed  to  fall  into  a  test  tube  containing  urine 
the  presence  of  albumin  will  be  revealed  by  a 
whitish-gray  zone  at  the  juncture  of  the  two 
liquids.  The  development  of  a  green  tint  indicates 
the  presence  of  biliary  pigments. 

Lowenberg  prepares  sodium  persulphate  as  fol- 
lows: A  concentrated  solution  of  sodium  sulphate 
and  a  diluted  solution  of  sulphuric  acid,  separated 
from  each  other  by  a  porous  diaphragm — a  clay 
cylinder — are  so  arranged  that  the  positive  pole 
of  an  electric  battery  dips  into  the  saline  solution 
in  form  of  platinum  wire,  while  the  negative  pole 
is  joined  to  a  sheet  of  platinum  immersed  in  the 
acid  solution.  By  electrolysis  sodium  persulphate 
(Xa2S208)  is  formed  in  the  saline  solution,  a 
necessary  precaution  being  that  the  solution  be 
neutralized  from  time  to  time  so  as  to  overcome 
too  great  acidity — sodium  sulphate  being  then 
simultaneously  produced  for  the  next  operation. 
The  sodium  persulphate  so  obtained  is  not  abso- 
lutely pure,  usually  containing  several  per  cent, 
of  sodium  sulphate.  It  is  a  white,  crystalline, 
odorless  powder,  which  when  heated  in  the  pres- 
ence of  water  easily  decomposes,  thus: 

Na2S208  +  H26  =  Na2S04  +  H2S04  +  O 
Its  therapeutic  energy  depends  upon  the  produc- 
tion of  free  sulphuric  acid  and  oxygen.  The  salt 
is  readily  soluble  in  water,  and  its  solutions  keep 
unchanged  for  weeks  unless  they  be  heated  or 
in  contact  with  easily  oxidizable  bodies.  (Th.  M., 
1899,  99.) 

Sodium  persulphate  has  been  recommended  in- 
ternally as  an  aperitive  stimulant  to  digestion, 
in  hypochondria,  chlorosis,  neurasthenia,  and 
various  other  conditions.  The  dose  in  a  day  is 
three  and  one-half  grains    (0.23  Gm.). 

Persodine  is  the  one  and  three-tenths  aqueous 
solution  which  has  been  supplied  commercially  in 
France. 

Peruol. — This  is  a  twenty-five  per  cent,  solution 
in  castor  oil  of  peruscabine,  the  active  principle 
of  Peruvian  balsam,  which  has  been  produced  syn- 
thetically by  Erdmann.  Peruscabine  itself  is  pine 
benzoic  'benzyl-ester  and  is  a  colorless  oil,  boiling 
at  173°  C.  (343.4°  F.).  It  has  been  used  in  skin 
diseases  and  is  said  to  be  especially  valuable  in 
scabies  and  in  mange.  The  whole  or  a  part  of 
the  body  should  be  freely  anointed  with  some  fric- 
tion three  or  four  times  in  thirty-six  hours,  and 
after  a  day  or  more  a  soap  bath  given. 

Petroleum.  Rock  Oil.  Oleum  Petroz.  Coal 
Oil.  Pttrole,  Euile  mineral.  Ft.  Bergbl,  G. 
Petroleum   is   a   native   mixture   of   hydrocarbon* 
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with  very  small  amounts  of  oxidation  or  altera- 
tion products  admixed.  The  hydrocarbons  may 
be  gaseous,  liquid,  or  solid,  and  in  crude  oil,  fresh 
from  the  wells,  all  three  classes  are  present.  The 
hydrocarbons  belong  to  several  of  the  homologous 
series  known  to  organic  chemistry.  The  re- 
searches of  Pelouze  and  Cahours,  of  Warren,  and 
more  especially  of  Schorlemmer,  have  established 
the  presence  of  the  paraffin  series,  CnH2n  +  2,  be- 
ginning at  methane  and  continuing  through  the 
liquid  members,  which  constitute  the  bulk  of  the 
oil,  to  the  solid  hydrocarbons  known  commercially 
as  "paraffine;  "  of  the  olein  series.  CnHzn  »  °f 
the  benzene  series,  CnH2n — e-  After  the  oil  has 
been  heated,  as  in  distillation,  pyrogenic  products 
form,  so  that  in  the  residues  of  petroleum  distil- 
lation, naphthalene,  anthracene,  and  other  higher 
hydrocarbons  have  been  detected.  In  Caucasian 
petroleum,  Beilstein  and  Kurbatow  (.1.  J.  P., 
1880,  612)  have  also  found  another  homologous 
series  of  hydrocarbons,  hexahydrobenzenr,  C'eHi2> 
and  its  homologues  known  as  the  naphtt 

Pennsylvania  petroleum  consists,  however, 
.chiefly  of  paraffins,  and  the  individual  hydrocar- 
bon making  the  bulk  of  illuminating  oil  is  h<  plum , 
C7H16.  The  oxidation  products  accompanying 
petroleum  constitute  only  a  small  fraction  of 
1  per  cent,  usually,  and  have  not  been  n  ' y  fully 
studied.  It  is  known,  however,  that  tb 
tion  products  are  largely  acid  in  character.  Pro- 
longed atmospheric  exposure  maj,  however,  cause 
■  petroleum  to  thicken,  a(  least  superficially.  In 
tins  way  the  semi  ■olid  deposits  of  Californls 
explained,  as  well  as  Rangoon  lar  and  Trinidad 
pitch  or  bitumen.  When  the  bitumen  is  in  1  he 
solid  stale  it  is  called  aaphaltum.  This  1-  black, 
dry,  friable,  and  Insoluble  in  water  or  alcohol. 
Not  infrequently  asphaltum  exists  in  nature 
mixed  with  more  01  (ess  <>t  the  liquid  substance, 
and  this  semi-solid  mixture  Is  distinguished  i>y 
the  name  <>f  maltha  01  sitneraj  tar. 

Petroleum  has  been  known  from  ihe  earliest 
historical  period.  \\  Ithin  the  limits  oi  the  l  nited 
States  it  lias  long  been  known  to  exist  In  ■  few 
localities.    On  the  bordei  1  iska  In  the 

State  ol  Men  STork  small  quantities  of  U  wen- 
collected,  and  to  some  extent  need  In  medicine 
under  the  name  of  BonOOU  ",/.  In  Western  Penn- 
sylvania, on  Duck  Creek  In  Ohio,  near  Scottsville 
iii  Kentucky,  and  on  the  Kanawha  in  Virginia  11 
attracted  local  attention,  and  1  certain  locality 
in  Western  Canada  had  acquired  some  notoriety 
by  its  burning  spring.  But  little  attention  was 
paid  to  it  until  the  yeai  iv"'-».  when,  the  prepara- 
tion of  oil  for  burning,  distilled  fiom  bituminous 
shales,  having  proved  very  profitable,  and  ■  strong 
resemblance  having  been  shown  to  exist  !>■  I 
this  and  petroleum,  enterprise  was  directed 
toward--  some  of  the*  known  sources  of  the  latter 
liquid,    and.    lump    -really    stimulated    by    sir 

soon  led  to  further  and  astonishing  diacovi 
At  first  the  most  productive  locality  of  petroleum 
was    in     Western     Pennsylvania;     but     it     lias 
been  found  to  exist  in  great  quantities  elsewhere, 

and  in  fact  occupies  large  portions  of  a  region 
commencing  in  Western  Canada,  and  extending, 
through  New  York  and  Pennsylvania,  westward 
into  Ohio  and  Kentucky,  and  far  southward  into 
West  Virginia.  After  the  Pennsylvania  field,  in 
order  of  development,  is  that  of  Ohio;  but  most 
of  the  oil  produced  in  this  State  is  from  a  dif- 
ferent geological  horizon. — viz.,  the  Trenton 
limestone, — and  contains  a  persistent  sulphur 
impurity.     This  renders  the  Ohio  oil    (popularly 


known  also  as  Lima  oil,  from  the  town  of  Lima, 
Ohio)  more  difficult  and  expensive  to  refine.  It 
is  hence  very  largely  used  in  the  crude  state  as 
fuel  oil,  and  as  such  has  been  of  the  greatest  in- 
dustrial value,  being  shipped  by  pipe  line  or  tank 
cars  to  great  distances.  Within  recent  years  large 
quantities  of  petroleum  have  been  found  in  Cali- 
fornia, Texas,  Louisiana,  Kentucky,  and  Kansas, 
but  in  the  main  it  is  of  a  grade  much  inferior 
to  that  known  as  Pennsylvania  oil,  being  largely 
used  as  fuel  oil. 

In  the  early  days  of  the  petroleum  discovery 
the  oil  was  gathered  as  it  floated  on  the  surface 
of  the  water  in  springs  or  small  streams.  In 
1859  the  first  oil  well,  the  Drake  wrell,  was  sunk 
near  Titusville,  Pa.,  and  the  oil-bearing  strata 
were  reached  at  a  depth  of  seventy-one  feet,  with 
the  result  of  some  eight  barrels  per  day.  In  1861 
and  18G2  the  first  large  flowing  wells  were  struck 
in  drilling  for  oil.  The  explanation  of  these 
flowing  wells  is  simply  that  in  new  territory  the 
gaseous  hydrocarbons  have  accumulated  with  the 
liquid  oil  in  such  amount  that  they  exert  an 
enormous  pressure,  causing  a  flow  of  oil  at  the 
rate  of  two,  three,  and  in  one  case  as  high  as 
eight  thousand  barrels  per  day.  Often,  however, 
the  pent  up  gas  escapes  with  enormous  force  with- 
out any  accompanying  oil.  These  gas  walla,  as 
they  are  termed,  are  well  known  throughout  the 
oil  regions,  and  they  have  been  utilized  on  I    large 

scale  as  sources  of  gaseous  fuel  for  manufacturing 
and  domestic  purposes.      The  statistics  show   that 

the  value  of  the  coal   displaced   h\    natural   gs 

fuel  in  1001  was  135,816,360,  and  in  1904,  $:$8, 

496,760.  Of  thin  amount  nearly  one  halt  was  ob 
tained  in  Pennsylvania,  while  Indiana.  West  \  11- 
ginia,    and    Ohio     followed     in     the    order     named. 

{ Mineral  Beaouroaa  of  th<-  I.  B.,  Washington, 
nun.)  Sadtlcr  has  anal  wed  aumerous  samples 
of  this  natural  gas,  and  finds  it  to  consist  chiefly 

of  methane  and   its  homologues,  with   traces  of  the 

olefines  and  of  carbon  monoxide.  In  one  case  free 
hydrogen  was  present.     i /'/'«•.  Amer.  Philo*.  Sue, 

\\i.  .".s:..   1 S77. )      Alter  a    w.  11   has   Mowed  oil   Eoi    I 

time,  it  will  continue  to  yield  on  pumping.    Indeed, 

many  -mailer  wells  never   have   Bowed,  and   haw  to 

be  pumped  from  the  start.   In  some  "  tor 

pedoing"  with  nitroglycerin  has  been  largely  re- 
sorted to  after  a  well  has  begun  to  decline 
iii  (power,  in  order  to  increase  the  How.  The 
explosion  effects  this  by  shattering  the  andstone 
and  pebble  conglomerate  which  holds  the  oil,  so 

that    in  w    channels   arc   opened. 

Oil  wells  are  of  various  depths.  The  flrst  or 
Drake  nrel  ted,  was  only  seventy-one  feet 

deep,  while  in  Butler  Counts  the  fourth  -and  rock 
was  reached  only  at  a  depth  of  from  1500  to  1800 
feet,  and  in  Washington  County  and  other  local- 
ities in  the  southwestern  part  of  Pennsylvanis  the 
oil  was  obtained  from  a  depth  of  2000  feet. 

There  are  two  theories  as  to  the  origin  of  petro- 
leum. According  to  one,  it  is  simply  a  product 
of  distillation  from  the  bituminous  -hales  which 
underlie  almost  the  whole  of  this  oil  producing 
country.  The  gas  and  the  liquid  oil  are  equally 
products  of  this  distillation.  According  to  the 
other,  it  represents  the  decomposition  of  marine 
plants  and  animal  life  which  accumulated  in  these 
sand  rock  formations.  These  decomposition  pro- 
ducts may  have  also  been  in  part  subjected  to  dis- 
tillation. 

Studies  by  Engler  (Ber.  d.  Chern.  Oes.,  1888, 
1816)  on  the  distillation  under  pressure  (ten 
atmospheres)    of  fish  oils  and  of  olein  and  other 
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fats  show  that  large  amounts  of  light  oils,  com- 
posed of  pentane,  hexane,  heptane,  octane,  and 
nonane,  can  be  obtained,  thus  making  the  second 
theory  very  probable. 

S.  P.  Sadtler  (Proc.  Amer.  Phil.  Soc.)  has 
shown  that  linseed  oil,  distilled  under  pressure, 
may  be  made  to  yield  hydrocarbons  of  the  paraffin 
series,  and  has  obtained  products  of  all  gravities 
from  light  benzin  to  solid  scale  paraffin.  Thus, 
Engler's  theory  must  be  broadened  sufficiently  to 
allow  of  the  vegetable  seed  oils  being  taken  as 
original  sources  of  petroleum  production  as  well 
as  animal  oils. 

Crude  petroleum  is  occasionally  of  a  clear  color 
when  taken  from  the  earth,  but  is  generally  of  a 
greenish  color,  appearing  claret-red  by  trans- 
mitted light.  The  green  color  may,  however, 
become  so  dark  as  to  be  almost  black.  In  gravity 
it  varies  from  0.865  to  0.777,  or  from  32.5°  to  52° 
Baum§. 

The  enormous  production  of  crude  petroleum  in 
the  last  twenty-live  years  has  had  the  effect  of 
developing  a  variety  of  new  industries  connected 
with  the  working  or  shipping  of  it.  The  whole 
producing  area  of  Western  Pennsylvania  and  ad- 
jacent States  is  now  covered  with  a  net  work  of 
wrought  iron  pipes,  for  the  conveyance  of  the  oil; 
and  these  "  pipe  lines  "  now  extend  to  Cleveland, 
Buffalo,  Pittsburg,  New  York,  Philadelphia,  and 
Baltimore,  so  that  crude  oil  is  pumped  from  the 
vicinity  of  the  wells  to  the  seaboard  cities,  to  be 
refined  there  or  to  be  exported  in  bulk.  The  re- 
fining of  crude  oil,  and  the  working  up  of  the 
several  liquid  and  solid  products  that  are  known 
commercially,  are  also  immense  industries.  The 
production  of  crude  petroleum  for  the  year  1904 
amounted  to  120,000,000  barrels,  of  which  30,316, 
328  barrels  were  what  is  known  as  Pennsylvania 
grade  (produced  in  the  Appalachian  field),  21, 
241,058  barrels  of  what  is  known  as  Lima  oil 
(produced  in  Ohio  and  Indiana),  29,805,000  bar- 
rels in  California,  19,500,000  barrels  in  Texas,  6, 
600,000  barrels  in  Louisiana,  6,600,000  barrels  in 
Kentucky,  5,600,000  barrels  in  Kansas,  and  1,387, 
614  barrels  in  other  States.  The  exports  of  crude 
and  refined  petroleum  for  the  year  1904  were: 
crude  petroleum,  95,974,645  gals.;  naphtha  and 
light  distillates,  22,837,347  gals.;  illuminating 
oils,  745,742,071  gals.;  lubricating  oils  and  par- 
affin, 87,459,482  gals.;  residuum,  33,736,412  gals.; 
total  of  all  grades,  985,729,957  gals.,  valued  at 
$78,221,167. 

After  American  petroleum  the  next  in  impor- 
tance is  Russian  or  Caucasian.  The  wells  here, 
although  only  a  few  hundred  feet  in  depth,  are 
wonderfully  prolific  and  are  veritable  "oil  foun- 
tains." Two  of  them,  the  Droobja  well  and 
Nobel's  No.  9,  each  yielded  for  a  time  nearly  48, 
000  barrels  of  crude  oil  every  twenty-four  hours. 

The  method  of  purifying  petroleum  is  analo- 
gous to  that  already  described  for  purifying  coal 
tar.  The  crude  oil  is  put  into  large  retorts  of 
wrought  iron  and  exposed  to  a  heat  rising  grad- 
ually to  between  315.5°  C.  (600°  F.)  and  426.6° 
C.  (800°  P.),  by  which  all  the  volatile  ingredients 
are  distilled,  leaving  from  five  to  ten  per  cent  of 
solid  residue,  constituting  a  sort  of  coke.  I  he 
liquids  thus  obtained  are  comparatively  colorless, 
though  still  retaining  the  strong  odor  of  the  crude 
oil.  The  several  fractions  are  collected  separately 
and  show  very  varying  gravity  and  volatility,  and 
are  applied  to  different  uses.  An  average  result 
of  a  normal  distillation  may  be  stated  as  follows: 
gasoline  N  per  cent.,  refined  naphtha  10  per  cent., 


benzin  4  per  cent.,  refined  petroleum  or  kerosene 
55  per  cent.,  lubricating  oil  17£  per  cent.,  paraffin 
2  per  cent.,  loss,  gas,  and  coke  10  per  cent.  As 
the  greater  demand  for  illuminating  oil  makes  it 
desirable  to  get  the  maximum  quantity  of  this 
fraction,  the  distillation  is  generally  so  conducted 
that  by  the  process  of  "  cracking "  the  yield  of 
burning  oil  is  increased  at  the  expense  of  the 
lubricating  oil  and  heavy  naphtha.  Many  dis- 
tilleries obtain,  therefore,  from  75  to  80  per  cent, 
of  illuminating  oil  from  the  crude  material.  A 
crude  distillate,  however,  would  not  be  adapted 
for  the  purposes  of  an  illuminating  oil,  so  the 
distillate  must  be  treated  with  acid.  It  is  placed 
in  the  treating  tank  or  "  agitator  "  and  1  or  2 
per  cent,  of  strong  sulphuric  acid  is  added,  when 
by  the  aid  of  an  air  blast  introduced  below  the 
whole  is  violently  agitated.  The  acid  combines 
with  the  impurities  of  the  oil  and  forms  a  tarry 
substance,  called  "  sludge  acid,"  which  settles 
to  the  bottom,  and  after  the  whole  has  subsided 
is  removed.  The  oil  is  then  washed  with  water 
and  again  agitated,  the  process  being  repeated 
once  or  twice.  It  is  then  treated  with  caustic 
soda  solution  and  again  washed.  The  oil  is  now 
clear  and  almost  colorless.  It  is  then  placed  in 
large  settling  tanks  to  allow  the  water  to  sepa- 
rate. If  it  does  not  have  the  desired  fire  test,  it 
is  "  steam  stilled "  and  the  lighter  vapors  taken 
out  until  the  desired  test  is  obtained.  In  most 
States  of  the  Union  the  legal  fire  test  for  illu- 
minating oil  is  110°  F.  (43.3°  C.)  ;  that  is,  it 
must  not  evolve  inflammable  vapors  below  the 
temperature  of  110°  F.  (43.3°  C).  Many  special 
brands  of  illuminating  oil  have  a  much  higher 
fire  test,  as  high  even  as  300°  F.  (148.8°  C). 

Lubricating  oils,  on  the  other  hand,  are  valued 
according  to  their  "  cold  test;"  that  is,  they  must 
not  congeal  except  at  very  low  temperatures.  A 
lubricating  oil,  therefore,  consists  of  the  heavy 
liquid  hydrocarbons  of  the  paraffin  and  olefin 
series,  but  is  free  from  the  solid  paraffin. 

Medicinal  Properties  and  Uses. — Petroleum  is 
accounted  a  stimulating  antispasmodic,  expecto- 
rant, and  diaphoretic.  In  large  quantities  it  may 
prove  poisonous,  as  shown  by  a  case  recorded  in 
the  J.  P.  C.  (Mars,  1869,  227),  in  which,  after 
swallowing  by  mistake  a  quantity  of  rectified  pe- 
troleum, a  workman  was  seized  almost  imme- 
diately with  violent  inflammation  of  the  throat, 
with  colicky  pain,  and  a  desire  to  vomit,  followed 
in  an  instant  by  a  fearful  tetanic  seizure,  and  a 
general  rigidity,  attended  by  the  most  frightful 
cries.  After  a  relaxation  of  ten  minutes  the 
symptoms  returned  with  still  greater  violence; 
and  life  was  probably  saved  only  through  the 
prompt  action  of  the  powerful  emeto-cathartic 
medicines  administered.  It  is  occasionally  given 
in  disorders  of  the  chest,  when  not  attended  by 
inflammation.  In  Germany  it  has  been  extolled 
as  a  remedy  for  tape  worm.  Schwartz's  formula  in 
such  cases  was  a  mixture  of  one  part  of  petroleum 
with  one  and  a  half  parts  of  tincture  of  asafetida, 
of  which  forty  drops  were  given  three  times  a 
day.  Externally,  petroleum  is  employed  in  chil- 
blains, chronic  rheumatism,  affections  of  the 
joints,  paralysis,  and  diseases  of  the  skin,  and  is 
said  to  be  very  effectual  in  psora  and  prurigo. 
(See  Petrolatum,  p.  922.)  It  also  affords  a  good 
antiseptic  dressing  for  wounds.  (If.  T.  G.,  1870, 
101.)  It  is  an  ingredient  in  the  popular  remedy 
called  British  Oil.  The  dose  of  petroleum  is  from 
thirty  drops  to  a  teaspoonful,  given  in  any  con- 
venient vehicle.      Crude  petroleum  is   used  to  a 
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considerable  extent  as  an  external  application  in 
domestic  practice.  The  finer  kinds  of  petroleum 
have  been  used  with  alleged  advantage  in  cholera 
by  Andreosky  of  the  Russian  army,  by  Cloquet, 
physician  to  the  IShah  of  Persia,  and  by  Moretin 
of  France.  They  gave  from  ten  to  twenty  drops 
in  half  a  glass  of  white  wine  or  mint  water.  It 
is  affirmed  that  many  cases  of  asthma  are  much 
benefited    by    inhaling   petroleum   vapors. 

Petrosapol. — This  is  a  brown  ointment-like 
compound  of  soap  and  the  by-products  of  petro- 
leum; especially  used  as  a  vehicle  for  ointments. 
It  does  not  melt  below  90°  C.  (194°  F.)  and  does 
not  therefore  liquefy  on  the  skin. 

Petrosulfol. — This  is  said  to  be  an  ichthyol- 
like  compound  useful  as  a  local  remedy  in  eczema 
and  allied  diseases. 

Peucedanum.  Chucklusa. — Two  North  Amer- 
ican species  of  this  genu6,  of  the  fam.  Unibel- 
lifera?,  are  used  by  the  Western  Indians  as  food. 
For  an  account  of  them,  with  analysis,  see  A.  J. 
P.,  1890.     They  contain  peucedanine. 

Peucedanum  palustre  ( L. ) ,  Michx.  (Selinum 
palustre,  L.)  Marsh  Parsley.  Marsh  Smallage. 
Persil  de  Marais,  Fr.  Radix  Olsnitii.  Sumpfsilge, 
Elsenich,  G. — The  root  of  this  European  umbelliier 
is,  when  dried,  of  a  brown  color  externally,  having 
a  strong  aromatic  odor,  and  an  acrid,  pungent,  aro- 
matic  taste.  Peschicr  found  it  to  contain  a  vola- 
tile oil,  a  fixed  oil,  and  a  peculiar  acid  which  he 
calls  sclinic.  It  has  been  u=ed  for  epilepsy  in 
Russia.  Dose,  from  twenty  to  thirty  grains  ( 1.3- 
2.0  Gm.)  thrice  daily,  rapidly  increased  to  four 
times  the  amount.  (./.  P.  C,  1859.) 

Pharbitis. — A  genus  constituted  by  Choisy,  1833, 
its  species  referable  to  [pomoea  or  Convolvulus. 
Ipomcea  hedcracea  (L.),  Jacq.  (Convolvulus  hede- 
raceus,  L.,  Pharbitis  Ml,  Choisy,  P.  triloba,  Miq.). 
The  seeds  of  the  Japanese  convolvulaceous  plant 
P.  triloba  have  been  chemically  examined  by  K. 
Hirano  and  also  by  Y.  Inoko,  who  find  that 
they  contain  a  large  proportion  of  a  resinous  sub- 
stance, seemingly  identical  with  convolvulin,  and 
acting  as  a  cathartic  in  doses  of  from  seven  to  ten 
grains   (0.45-0.65  Gm.).      ( Sei-i-lnrai,  1891.) 

Phaseolus.  Phaseolus  vulgaris,  L.  Common 
Bean.  (Fam.  Leguminosac. ) — Soltsien  found  an  al- 
kaloid, phaseoline,  in  the  legumes  of  the  common 
bean.  He,  during  a  toxicological  analysis,  traced 
the  source  of  the  alkaloid  which  might,  under 
other  circumstances,  have  been  mistaken  for  a 
ptomaine,  to  the  beans  found  in  the  stomach  under 
examination.  The  new  substance  is  not  crystal- 
lizable  in  the  free  state,  but  it  crystallizes  as  a 
hydrochloride.     (.4.  Pharm..  1884.) 

Phenalgin.  Ammonio-phenylacetamide. — This 
is  a  white  salt,  having  a  peculiar  mild,  somewhat 
ammoniacal  taste,  forming  with  water  an  alka- 
line solution,  and  when  warmed  with  strong  nitric 
acid  emitting  dense  ruddy  nitric  fumes,  giving 
a  solution  resembling  that  of  picric  acid.  It  is 
now  recognized  to  be  a  mixture  of  acetanilide, 
sodium  bicarbonate,  and  ammonium  carbonate  of 
varying  composition.  It  is  asserted  to  be  an 
analgesic,  especially  useful  in  dysmenorrhea,  also 
anti-rheumatic,  and  by  virtue  of  its  ammonia  to 
act  as  a  vascular  stimulant.  It  is  evident,  how- 
ever, that  the  effect  of  the  ammonia  which  it  con- 
tains must  be  very  transient  and  unimportant. 
Dose,  from  three  to  twenty  grains  (0.2-1.3  Gm.). 
Phenatol. — An  antipyretic,  said  to  be  a  mix- 
ture of  acetanilide,  caffeine,  sodium  bicarbonate, 
carbonate,  chloride,  and  sulphate.  (Ph.  Ztg.,  1894, 
784.) 


Phenocoll  Hydrochloride.     Amido-aceto-para- 
phenetidin-hydrochloride.      Glycocoll-para-pheneti- 

din-hydrochloride.  C6H4  {  NH.COCH2NH2HCl. 
This  is  formed  by  the  action  of  glycocoll  (amido- 
acetic  acid)  upon  phenetidin.  It  is  a  white  finely 
crystalline  powder,  soluble  at  17°  C.  (62.6°  F.)  in 
sixteen  parts  of  water;  also  soluble  in  warm 
alcohol.  Ammonia,  alkalies,  and  alkaline  carbon- 
ates throw  down  the  pure  base  phenocoll  from 
the  solution  of  the  hydrochloride,  in  the  form  of 
white  needles  with  one  molecule  of  water  of  crys- 
tallization. 

According  to  Robert,  the  phenocoll  hydrochlo- 
ride is  scarcely  at  all  poisonous  to  the  lower 
animals,  and  does  not  alter  the  constitution  of  the 
blood.  Von  Mering  found  that  twenty-three 
grains  could  be  given  to  the  rabbit  without  the 
production  of  any  symptoms.  Further  experi- 
mental research  is,  however,  necessary  before  any 
conclusions  as  to  the  action  of  phenocoll  can  be 
reached,  since  I.  Ott  has  found  that  in  frogs  it  is 
paralyzant  to  the  cerebrospinal  axis,  while  in 
rabbits  it  produces  cyanosis,  reduces  the  force  and 
frequency  of  the  heart's  action,  and  kills  by  cen- 
tric respiratory  paralysis.  W.  S.  Carter  and  D. 
Cerna  found  that  while  ordinary  doses  do  not 
affect  the  circulation,  toxic  doses  lessen  blood 
pressure  by  a  direct  action  on  the  heart,  and  first 
stimulate  and  then  paralyze  the  cardiac  inhibitory 
system.  Oby  failed  to  get  any  action  upon  the 
blood  itself.  The  fall  of  temperature  produced 
by  it  is  said  to  be  due  to  lessened  heat  produc- 
tion. Hertel  (D.  M.  W.,  1891)  and  Herzog  (Ibid.) 
find  that  phertocoll  in  man  usually  produces  no 
gastro-intestinal  irritation  or  other  disagreeable 
symptoms;  that  its  antipyretic  action,  when  given 
in  closes  of  a  gramme,  is  a  quick,  certain  one; 
and  that  it  acts  well  even  in  the  hectic  fever  of 
phthisis.  It  is  apt  to  cause  considerable  sweating, 
which  can  be  prevented,  however,  by  the  adminis- 
tration of  minute  doses  of  atropine.  During  the 
taking  of  the  drug  the  urine  becomes  of  a  dark 
reddish-brown  color,  but  does  not  contain  albu- 
min; both  indican  and  biliary  substances  have 
been  noted.  The  observers  also  noticed  the  remedy 
to  act  very  well  both  in  acute  and  chronic  rheu- 
matism. The  first  reports  of  Hertel,  so  far  as 
concerns  the  antipyretic  influence  of  the  drug, 
have  been  generally  confirmed  by  clinicians,  but 
numerous  reports  state  that  as  an  antirheumatic 
or  antineuralgic  phenocoll  is  inferior.  Active 
antiperiodic  powers  are  attributed  to  it,  and  both 
in  Algiers  and  in  Italy  it  has  been  used  to  a 
considerable  extent  in  malarial  fevers.  As  much 
as  seventy-seven  grains  ( 5  Gm. )  a  day  have 
been  given  without  evil  results,  and  in  cases  of 
rheumatism  less  than  this  amount  usually  fails 
to  accomplish  good  results.  Cohnheim  found  that 
phenocoll  appears  in  the  urine  in  one  hour,  and 
can  still  be  recognized  nine  hours  after  its  inges- 
tion by  the  ferric  chloride  test.  The  dose  is  from 
eight  to  twelve  grains  (0.5-0.78  Gm.).  It  is 
best  given  in  capsules. 

Salocoll,  Phenocoll  Salicylate, 

C6H4  {  NHXX)CH2.XH2.C6H4  ( OH )  COOH '  has  been 
put  upon  the  market  as  an  antirheumatic.  It 
may  be  used  in  the  same  doses  as  phenocoll. 

Phenol=Bismuth.  Bi  ( OH )  2  ( C6H50 )  .—This 

is  a  white,  neutral,  non-irritant  and  non-toxic 
powder,  almost  odorless  and  tasteless,  which,  ac- 
cording to  its  manufacturer,  contains  80  per  cent, 
of  bismuth  in  chemical  combination  with  19  per 
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cent,  of  phenol.  It  is  stated  by  M.  F.  A.  Jasenski 
to  be  decomposed  in  the  gastro-intestinal  tract, 
with  absorption  of  the  phenol  and  escape  of  the 
bismuth,  in  great  part  with  the  faeces.  It  is  also 
asserted  by  Jasenski  that  even  the  largest  doses 
(seventy-five  grains)  of  it  produce  no  evidences  of 
phenol  poisoning,  and  the  probabilities  are  that 
but  a  small  portion  of  the  compound  suffers  de- 
composition in  the  intestinal  tract.  It  has  been 
used  in  doses  of  from  eight  to  thirty  grains  (0.5- 
2.0  Gm.)  in  all  forms  of  gastro-intestinal  catarrhs, 
fermentative  dyspepsias,  and  similar  complaints, 
as  an  antiseptic;  also  to  some  extent  locally  in 
various  mucous  inflammations. 

Phenolphthalein.  C6H4rC(C6^4QQH)2  M). 
A  coal  tar  product  used  as  an  indicator  in  volu- 
metric analysis.  It  occurs  in  colorless  powder 
almost  insoluble  in  water,  soluble  in  alcohol  and 
in  alkalies,  with  which  latter  it  yields  a  fine  red 
color,  disappearing  on  addition  of  excess  of  acid. 

According  to  the  experiments  of  Oscar  Schwarz 
(M.  M.  TV.,  June,  1903),  phenolphthalein  is  con- 
verted in  the  intestines  into  sodium  salt,  which 
has  little  diffusibility  and  is  therefore  only  in 
very  small  part  absorbed,  so  that  out  of  a  dose  of 
3  grammes  given  to  the  dog  2.55  grammes  were 
recovered  from  the  stools;  10-gramme  doses  of 
phenolphthalein  have  no  distinct  effect  on  the 
elimination  of  the  sulphates  in  the  dog,  so  there 
can  be  little  or  no  decomposition  with  elimination 
of  phenol  in  the  system.  Purgen,  said  to  be  essen- 
tially phenolphthalein,  is  affirmed  to  be  a  useful 
laxative.  Dose,  for  children,  two-fifths  to  five- 
sixths  grain  (0.025-0.05  Gm.)  ;  for  adults,  one 
to  five  grains   ( 0.065-0.32  Gm. ) . 

Phenosal.     Phenetidin  Salicylate. 

C6H4{n&co.ch2.oc6h4.cooh-   u  forms  color- 

less  crystals  of  acidulous  taste,  difficultly  soluble 
in  water.  Phenosal  is  said  to  contain  57  per  cent, 
of  phenacetin  and  43  per  cent,  of  salicylic  acid; 
to  be  decomposed  into  its  constituents  in  the  ali- 
mentary canal,  and  to  be  a  useful  remedy  in  the 
treatment  of  rheumatism,  and  also  of  tabetic  and 
other  nerve  pains.    Dose,  eight  grains  (0.5  Gm.). 

Phenosalyl. — An  antiseptic  mixture  composed 
of  phenol  9  Gm.,  salicylic  acid  1  Gm.,  lactic  acid 
2  Gm.,  menthol  0.10  Gm.,  and  at  times  benzoic 
acid  and  sodium  glyceroborate  and  other  ingre- 
dients. It  has  been  used  in  aqueous  solution  to 
sterilize  tuberculous  expectorations. 

Pheny  Ichinaldine.  Phenylquinaldine. — Methyl- 
quinol,  CioHsK'sHs)  N,  is  prepared  by  the  action 
of  hydrochloric  acid  on  a  mixture  of  aniline,  aceto- 
phenone,  and  aldehyde.  The  hydrochloride  occurs 
in  colorless  crystals,  which  are  readily  soluble.  It 
forms  with  sulphuric  acid  a  crystalline  salt, 
easily  soluble  in  water,  with  a  feebly  acid  reaction. 
Leo  Fiirbringer  (Dcutsch.  Arch.  f.  klin.  Med., 
lix.  1897)  finds  that  it  produces  in  the  lower 
animals  tremors,  violent  cramps,  fall  of  tempera- 
ture, and  death  (if  the  dose  has  been  large  enough) 
from  failure  of  respiration.  The  fatal  dose  to 
the  rabbit  is  about  fifteen  grains  (1  Gm. ).  It  has 
been  iised  by  Julius  Mannaberg  in  malarial  fever 
in  the  dose  of  eight  grains  (0.5  Gm.)  three  times 
a  day,  but  found  to  be  much  inferior  to  quinine. 

Pheny  Ichinoline.  Phenylquinoline.  C9H6(C6 
H5)N. — According  to  Tappeiner  (Deutsch.  Arch, 
fiir  klin.  Med.,  lvi.  1896),  the  action  of  this  sub- 
stance on  the  lower  organisms  is  almost  identical 
with  that  of  quinine  and  about  equal  to  it  in 
strength. 


Pheny  Ienediamine.  C6H4  ( NH2 )  a- — Para-phe- 
nylenediamine  and  meta- pheny  Ienediamine  have 
been  physiologically  studied  by  Dubois  and  Vignon 
(C.  R.  A.  S.,  cvii.  533),  who  find  that  in  doses 
of  0.01  Gm.  per  kilogramme  they  cause  in  the  dog 
vomiting,  diarrhoea,  and  fatal  coma,  with  peculiar 
symptoms. 

Phenylhydrazine.  C6H5  NH.XH2. — This  is  pre- 
pared from  diazobenzene  hydrochloride  (resulting 
from  the  action  of  sodium  nitrite  upon  aniline 
hydrochloride)  by  reduction  with  stannous  chlo- 
ride or  sodium  sulphite.  It  is  a  colorless,  peculiar- 
smelling  oil  solidifying  to  plate-like  crystals  melt- 
ing at  23°  C.  (73.4°  F.)  ;  difficultly  soluble  in 
water;  easily  soluble  in  alcohol  and  ether.  The 
various  compound  derivatives  of  this  substance 
have  been  tested  by  Heinz  (B.  K.  W.,  1890)  and 
others,  and  found  to  be  too  toxic  for  use  in  prac- 
tical medicine.  Phenylhydrazine  itself  has  been 
employed  in  the  following  manner  as  a  test  for 
sugar  in  the  urine.  (Fischer's  Test.)  "To  8  Cc. 
( 120  min.)  of  the  urine,  add  1  Cc.  of  normal  solu- 
tion of  barium  chloride  with  a  few  drops  of  solu- 
tion of  potassium  hydroxide;  filter,  add  0.2  Gm. 
(3  grains)  of  sodium  carbonate,  heat  to  boiling, 
and  filter.  To  the  filtrate  add  2  Cc.  (30  minims) 
of  acetic  acid  ( 36  per  cent. ) ,  and  about  0.1  Gm.  ( 1  \ 
grains)  of  phenylhydrazine  hydrochloride,  evap- 
orate the  solution  on  the  water-bath  to  one-half 
its  volume."  An  amorphous  precipitate  will  be 
formed  if  only  a  small  quantity  of  sugar  be  pres- 
ent, but  if  the  sugar  be  present  in  considerable 
quantity  a  precipitate  of  minute  yellow  needles 
will  be  deposited.  This  test  was  discovered  by 
Emil  Fischer,  and  is  founded  on  the  property 
of  glucose  in  the  urine  forming  with  phenylhydra- 
zine, crystals  of  phenylglucosazone. 

Phenylhydrazine  is  an  active  irritant  and  toxic 
agent,  producing  in  warm  blooded  animals  violent 
disturbances  of  breathing,  with  gastro-enteritis. 
It  is  remarkable  for  the  changes  which  it  produces 
in  the  blood,  causing  that  fluid  to  become  of  a 
distinct  green  color  when  seen  in  thin  sheets. 
The  coloring  matter  appears  not  to  be  due  to  a 
derivative  of  phenylhydrazine,  but  to  have  at  least 
spectroscopic  relations  to  acid  haematoporphyrin 
and  to  chlorophvll.  (See  Z.  B.,  N.  ¥.,  xxiv. 
1901.) 

Phenylhydroxylamine.  C6H5.NH.OH.— This 
substance  has  no  known  application  to  the  treat- 
ment of  disease,  but  requires  notice  on  account 
of  the  occasional  poisoning  by  it  of  those  who  are 
engaged  in  the  manufacture  of  certain  chemicals. 
For  cases,  see  Hirsch  and  Edel  (B.  K.  W.,  xxxii. 
1895),  L.  Lewin  (A.  E.  P.  P.,  Bd.  xxxv.).  The 
symptoms,  which  have  developed  with  great  sud- 
denness, have  consisted  of  coma,  cyanosis,  pulse- 
lessness, abolition  of  corneal  and  pupillary  re- 
flexes, chocolate-colored  blood,  methaemoglobinuria, 
grayish-blue  lips,  and  intense  blue-red  surface  of 
limbs.  The  treatment  of  these  cases  should  con- 
sist in  active  artificial  respiration,  together  with 
hypodermic  injections  of  strychnine  and  of  digi- 
talis. For  the  action  of  phenylhydroxylamine 
upon  the  blood,  see  L.  Lewin  (A.  E.  P.  P.,  Bd. 
xxxv. )  . 

Phenylo=boric  Acid.  Acidum  Phcnylo-boricum . 
C6H5.B(0H)2. — A  white  powder,  soluble  with 
difficulty  in  cold  water,  which  was  found  by 
G.  Mol'inari  (Chem.  Cb.,  1892,  ii.  224)  to  be 
a  powerful  germicide,  checking  putrefaction  in 
0.75  per  cent,  solution,  and  being  very  poisonous 
to  the  cholera  and  other  pathogenetic  bacilli.  It 
is  said  to  act  especially  well  locally  upon  venereal 
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ulcers,  and  to  be  less  poisonous  than  phenol. 
The  fatal  dose  for  the  rabbit  is  fixed  at  twenty- 
three  grains   (1.5  Gm. ). 

Phenylo=salicylic  Acid.  Acidum  Phenylo-sali- 
cylicum.  Oxydiphenylcarbonic  Acid.  Ortho- 
oxydi-phenyl-carboxylic  Acid.  CeH3(0H)  (CeHs) 
COOH. — A  whitish  powder,  soluble  in  water 
with  difficulty,  easily  soluble  in  alcohol,  ether, 
and  glycerin;  which,  according  to  F.  Bock 
{In.  Dis..  Berlin,  1892),  is  about  equivalent  in  ger- 
micidal properties  to  salicylic  acid.  Its  salts  are 
said  to  be  leas  poisonous  than  are  those  of  sali- 
cylic acid.  It  is  made  by  subjecting  a  mixture 
of  calcium  benzoate  and  salicylate  to  dry  dis- 
tillation and  fusing  the  product  with  potassium 
hydroxide.  It  is  used  as  an  antiseptic  dusting 
powder. 

Phenylurethane.  Euphorin.  Ethyl  Phcnylcar- 
bamate.     Carbaniilic  Ether. 

CeOzHuX^COl'^ll^jj^).      Thus    is    a    white 

crystalline  substance,  which  is  made  l>y  the  action 
of  ethyl  chlorofonnate  (or  ethylic  ether)  on  ani- 
line. It  is  almost  insoluble  in  cold  water,  very 
soluble  in  boiling  water,  alcohol,  and  ether,  and 
melts  at  51°  0.  (123.8°  F. ) .  It  has  been  physio- 
logically investigated  by  Giaooasa,  who  anas  that 
its  2  pci-  cent  solution  very  distinctly  hinders  or 
altogether  arrests  the  growth  of  bacteria  and 
bacilli-,  that  in  the  frog  it  produoM  a  general 
paralysis  due  t«>  an  action  upon  the  nerve  centres; 

that  in  the  rabbit  it  OaUBBS  Miiunolenee,  hebetude, 
albuminuria,  gastritis,  vie:    Imt   very   Large  .doses 

are  required  to  bare  any  effect,  over  three  hundred 
grains  having  been  given  f<>  a  dog  without  pro 
(hieing  inconvenience.  It  does  not  form  methauno 
globin  in  the  blood.     After  it-  ingestion  about  8 

per  cent.  <>f  it   was  found  in  the  urine  in  the  form 

of  octyphenyluretkane  in  combination  with  u] 
phuric  acid.     It   has  been  use. I  by  Sansoni,  Gia- 

COmini,  and  Adlcr,  as  an  antipyretic  and  anti- 
rheumatic, also  as  an  analgesic,  n  baa  also  \<><n 
employed  as  an  antiseptic  dressing  in  various 
ulcerations,  as  a  substitute  for  iodoform.  (B.  <!■ 
T.,  dan.  1892.)  Dose,  eight  to  fifteen  grains 
(0.6-1.0  Gm.)*. 
Phesin.     Ac(  t  J>  plicnctidiii'  sodium  sulphonatr. 

(I— C2ll6 
C6H3 '    JS03N'a  .       Phesin     is    a     sulphonic 

\NH— CO— CHa 
derivative    of    phenacetin,    and    occurs    as    a    red- 
dish-brown,  amorphous,  tasteless  powder,  having 

a  Blightly  irritant  salt  taste,  very  soluble  in  water, 
affording  a  Bismarck-brown  solution  of  acid  re- 
action. It  has  been  studied  by  Vbn  VamOSSy  and 
Fenyvessy  ('/'/'•  .1'-.  ls!>7),  who  find  that  it  resem- 
bles' phenacetin  very  closely  in  its  action,  but  is 
characterized  by  the  promptness  and  shortm 
its  influence. 

Phlorizin.  Phtoridein.  Phlorrhizin.  C2iH24 
010  -)-  2H20.— This  is  a  bitter  principle,  discovered 
by  Be  Koninck  of  Germany,  in  the  bark  of  the 
apple,  pear,  cherry,  and  plum  trees.  It  is  most 
abundant  in  the  bark  of  the  root,  and  derived  its 
name  from  this  circumstance  (from  two  Creek 
words,  <p?ioioc,  bark,  and  piCa,  a  root).  It  is  light, 
White,  crystallizable  in  silky  needles,  of  a  bitter 
taste,  soluble  in  about  1000  parts  of  cold  and  in 
all  proportions  in  boiling  water,  very  soluble  in 
alcohol  and  methyl  alcohol,  scarcely  soluble  in 
ether,  cold  or  hot,  dissolved  without  change  by 
solutions  of  the  alkalies,  deprived  of  its  water  of 
crystallization  at  100°  C.  (212°  F-),  and  fusible 
at*  a  somewhat  higher  temperature.     The  ammo- 


niacal  solution  becomes  red  on  exposure  to  the  air 
on  account  of  the  formation  of  phlorizein,  C21U30 
N20i3.  Phlorizin  is  without  acid  or  alkaline  re- 
action, and  belongs  to  the  class  of  glucosides. 
When  heated  with  diluted  hydrochloric  or  sul- 
phuric acid,  it  is  converted  into  sugar  and  a  pecul- 
iar substance  called  phloretin,  C15H14O5.  (See 
Chcm.  Gaz.,  viii.  392.)  To  obtain  phlorizin,  the 
fresh  bark  of  the  root  of  the  apple  tree  should  be 
selected,  as  the  dried  bark  is  said  to  contain  it 
in  much  smaller  proportion.  The  bark  is  to  be 
boiled  for  an  hour  or  two  successively  in  two 
separate  portions  of  water,  each  sufficient  to 
cover  it,  and  the  decoction  set  aside.  At  the  end 
of  thirty  hours  they  will  have  deposited  a  con- 
siderable quantity  of  colored  phlorizin,  which  may 
be  purified  by  boiling  for  a  few  minutes  with  dis- 
tilled water  and  animal  charcoal,  filtering,  repeat' 
ing  this  process  two  or  three  times,  and  then 
allowing  the  solution  to  cool  slowly.  The  phlori- 
zin is  deposited  in  the  crystalline  state.  An  ad- 
ditional quantity  may  be  obtained  by  evaporating 
the  decoction  to  one-fifth  of  its  bulk,  allowing  it 
lo  cool,  and  purifying  the  substance  deposited  in 
the  same  manner  as  before.  Rochleder  states  that 
the  leaves  contain  a  principle,  isophlorizin,  iso- 
meric with  phlorizin. 

Phlorizin  is  physiologically  quite  inactive,  but 
when  given  to  the  lower  animals  in  very  large 
doses  (from  seven  to  ten  grains  to  the  pound), 
it  produces  great  polyuria,  with  tin;  elimination 
of  huge  amounts  of  sugar,  emaciation,  poly- 
dipsia, and  other  symptoms  of  diabetes,  with 
chronic  nephritis.  (See  Coolen,  Archiv.  '!<•  Phnr- 
mOOod.,  \<>1.  ii.  lS!t(i;  also  Kossa,  Z.  f.  B.,  xl. 
1000.)  Although  at  one  time  recommended  as 
an  aiilipi  riodio  in  doses  of  from  ten  to  fifteen 
-rains  (0.66-1.0  Gm.),  it  m  of  no  use  in 
practical  medicine  except  as  a  test  for  renal 
insufficiency.  In  the  phlorizin  test,  five  to  ten 
■  milligrammes  of  phlorizin  arc  added  to  a  sterilized 
solution  containing  an  equal  quantity  of  sodium 
carbonate,  and  given  Bubcutaneously,  the  bladder 
having  been  emptied  just  before  administration.  If 
the  kidney  be  normal.  BUgar  should  appear  in  the 
urine  half  an  hour  later;  if  there  be  no  excretion, 
or  if  the  excretion  of  BUgar  be  delayed,  the  renal 
function  it  con  idered  to  be  insufficient.  {Boston 
City   Botpital    Report,    L002.) 

Phosphine.  Diamidophenylacridine  Binitrate. 
Tins  is  a  reddish  powder,  a  solution  of  which  in 
alkaline  fluid  is  phosphorescent.  Notwithstanding 
its  commercial  name,  it  contains  no  phosphorus 
and  should  not  be  confounded  with  the  definite 
chemical  substance,  phosphine,  IMI3.  It,  baa  been 
!  Led  to  be  a  valuable  analgesic,  but  Dujardin- 
Beaumetz  finds  phosphine  too  irritant  to  the 
stomach  for  practical  use.  ((,'.  II,  M.  C,  June, 
1888.) 

Phosphorescent  Powder  or  Paint.— Made  by 
mixing  calcined  oyster  shells,  100  parts;  caustio 
lime,  100  parts;  calcined  sodium  chloride  25  parts; 
then  incorporate  about  55  parts  of  sulphur  and 
from  8  to  18  parts  of  calcium,  barium,  strontium 
or  magnesium  sulphide.  It  may  be  used  as  a  paint 
by  mixing  it  with  varnish.  If  the  substance 
has  been  exposed  to  sunlight,  it  becomes  luminous 
in  the  dark.  Canton's  phosphorus  consists  of  2 
parts  of  oyster  shells  and  1  part  of  sulphur. 

Photoxylon. — This  is  a  nitro-cellulose,  which 
is  said  to  be  entirely  soluble  in  a  mixture  of  equal 
parts  of  concentrated  ether  and  alcohol.  Accord- 
ing to  Beringer,  a  3  per  cent,  solution  leaves  on 
evaporation  a  very  tough  collodion-like  film.    Pho- 
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toxylon  is  made  from  wood  pulp,  by  methods  of 
nitration  similar  to  those  given  under  pyroxylin, 
which  is  its  chemical  counterpart. 

Phyllanthus.  Phyllanthus  TSiiuri,  L. — Ottow 
isolated  from  this  widely  distributed  euphorbia- 
ceous  plant  phyllanthin,  C30H37O8,  which  crystal- 
lizes in  colorless  needles,  is  intensely  bitter,  insol- 
uble in  water,  but  soluble  in  alcohol,  petroleum 
benzin,  chloroform,  and  ether. 

Physalis.  thy  sails  Alkekengi,  L.  Alkekengi. 
Common  Winter  Cherry.  Alk6kenge,  Coqueret,  Fr. 
Judenkirsche,  Schlutte,  G. — A  perennial  herbaceous 
plant,  belonging  to  the  Solanaceae,  growing  wild  in 
the  south  of  Europe,  and  cultivated  in  our  gardens. 
The  fruit  is  a  round  red  berry,  about  as  large  as 
a  cherry,  enclosed  in  the  inflated  calyx,  and  con- 
taining numerous  flat  kidney-shaped  seeds.  All 
parts  of  the  plant  are  bitter,  especially  the  leaves 
and  the  capsules  enveloping  the  fruit.  The  berries 
are  very  juicy,  and  have  an  acidulous,  bitterish 
taste.  By  drying  they  shrink,  and  become  of  a 
brownish-red  color.  The  bitter  principle,  physalln, 
has  been  isolated  by  Dessaignes  and  Chautard.  It 
is  obtained  by  agitating  an  infusion  of  the  plant 
with  chloroform,  which  extracts  the  bitter  princi- 
ple, and  yields  it  on  evaporation.  To  purify  it, 
dissolve  it  in  hot  alcohol,  add  a  little  animal  char~ 
coal,  filter,  precipitate  by  Avater,  and  wash  the  pre- 
cipitate with  the  same  liquid.  It  is  a  light  powder, 
white  with  a  shade  of  yellow,  of  a  taste  slight 
at  first,  but  in  the  end  permanently  bitter,  very 
slightly  soluble  in  cold  water,  somewhat  more 
soluble  in  boiling  water,  and  freely  soluble  in  alco- 
hol and  chloroform,  especially  with  the  aid  of 
heat.  Its  composition  is  Cr4Hi605.  (J.  P.  C, 
3e  ser.,  xxi.  24.)  The  berries  are  said  to  be  aperi- 
ent and  diuretic,  and  have  been  recommended  in 
suppression  of  urine,  gravel,  and  other  diseases 
of  the  urinary  passages.  Gendron  recommends 
them  very  highly  as  a  febrifuge.  (A.  O.  M.,  xxiii. 
53(i.)  They  also  have  been  highly  commended  in 
gout.  (Braithwaite's  Retrospect,  Am.  ed.,  No.  46, 
214.)  From  six  to  twelve  berries,  or  half  an 
ounce  of  the  expressed  juice,  may  be  taken  for 
a  dose;  and  much  larger  quantities  are  not  in- 
jurious. They  are  consumed  to  a  considerable  ex- 
tent in  some  parts  of  Europe  as  food.  The  berries 
of  Physalis  viscosa,  L.,  of  this  country,  are  said  by 
Clayton  to  be  remarkably  diuretic. 

Phytelephas. — Phytelephas  macrocarpa,  Ruiz, 
and  Pav.,  or  ncgrito-palm,  of  Ecuador,  yields  the 
Tagud  nut,  from  which  is  derived  the  hard  white 
substance,  vegetable  ivory  or  corajo.  The  nuts 
contain  a  fixed  oil  which  is  said  to  enter  commerce. 
(J.  P.  C,  xvi.) 

Phytolacca  acinosa,  Roxb.  (Fam.  Phy- 
tolaccaceae. ) — This  plant  has  long  been  used  in 
Japan  as  a  diuretic,  and  is  said  to  be  violently 
poisonous.  C.  Nagai  has  separated  from  it  an 
amorphous  resin,  phytolaccotoxin,  which  appears 
to  be  a  spinal  convulsant,  and  at  the  same  time 
stimulant  to  the  circulation,  probably  through  the 
vasomotor  centres.  {Sei-i-hwai  Med.  Journ., 
April,   1891.) 

Pichurim  Beans.  Sassafras  Nuts.  Feves 
Pichurim,  Noix  de  Sassafras,  Fr.  Pichurim- 
bohnen,  Sassafrasniisse,  G. — The  seeds  of  Nectandra 
Puchury-major,  Nees  (Ocotea  Puchury-  major. 
Mart.),  and  N.  Puchury-minor,  Nees  (0.  Puch- 
ury-minor,  Mart.)  (Fam.  Lauraceae),  yielding  re- 
spectively "  Fabce  Pichurim  majores  "  and  "  Fabw 
Pichurim  minores."  The  two  species  are  closely 
allied  and  both  have  been  known  to  botanists  as 
Ocotea    Pichurim,    H.    B.    K.    (Laurus   Pichurim, 


Willd.).  The  trees  grow  in  Brazil,  Guiana,  Vene- 
zuela, and  other  parts  of  South  America,  and  are 
sometimes  spoken  of  as  Brazilian  or  South  Ameri- 
can Sassafras.  Carson  of  the  University  of  Penn- 
sylvania, had  specimens  of  the  fruit  and  other 
parts  of  the  trees  sent  him,  sufficient  to  verify  the 
ascription  of  the  pichurim  beans  to  this  source. 
(A.  J.  P.,  xxvii.  385.)  The  beans  are  the  kernels 
of  the  fruit  separated  into  halves.  They  are 
ovate-oblong  or  elliptical,  flat  on  one  side,  convex 
on  the  other,  of  a  grayish-brown  color  externally, 
chocolate-colored  within,  of  an  aromatic  odor  be- 
tween that  of  nutmegs  and  sassafras,  and  of  a 
spicy  pungent  taste.  There  are  two  kinds,  one 
about  an  inch  and  a  half  long  by  half  an  inch  in 
breadth,  the  other  little  more  than  half  as  large, 
rounder,  and  of  a  dark  brown  color.  The  former 
were  said  by  Carson  to  come  from  Brazil,  the 
latter  from  Venezuela,  being  derived  respec- 
tively from  the  two  species  mentioned  above. 
(Ibid.,  387.)  Bonastre  has  found  them  to  con- 
tain a  concrete  volatile  oil,  a  fatty  matter  of 
the  consistence  of  butter,  stearin,  resin,  brown 
coloring  matter,  fecula,  gum,  sugar,  and  lignin. 
Their  virtues  depend  on  the  volatile  oil.  The 
buttery  portion,  known  as  pichurim  fat,  amount- 
ing to  about  30  per  cent.,  contains  laurostearin, 
C3H5(Ci2H23G2)3,  and  pichurim  camphor,  which, 
according  to  Gerhardt,  is  identical  with  laurel 
camphor.  In  A.  J.  P.,  1851,  1,  Procter  described 
a  liquid  product  brought  from  South  America, 
known  as  the  native  oil  of  laurel  or  sassafras,  or 
aceite  de  sassafras,  said  to  be  obtained  by  making 
incisions  in  the  trunk  of  a  tree  growing  on  the 
Orinoco.  As  described  by  Procter,  it  is  an 
oleoresin,  of  the  sp.  gr.  0.898,  of  a  light  auburn 
color,  a  peculiar  penetrating  odor,  and  an  aro- 
matic, bitterish,  pungent,  and  somewhat  cam- 
phorous  taste.  On  distillation,  almost  the  whole 
passes  over  in  the  shape  of  a  colorless  volatile 
oil,  a  small  proportion  only  of  resinous  matter 
being  left  behind.  This  oleoresin  is  conjectured  to 
be  the  same  as  that  employed  for  adulterating 
the  copaiba  exported  from  Maracaibo.  It  may  be 
distinguished  from  copaiba  by  its  ready  solubility 
in  alcohol  of  0.838,  and  by  the  fact  that  its  vola- 
tile oil  is  acted  on  by  potassium.  It  is  believed 
to  be  the  same  product  as  the  "  native  oil  of 
laurel"  described  by  Pereira,  which  was  obtained 
from  Demerara,  and  by  incisions  in  a  large  tree. 
Carson,  on  comparing  it  with  a  specimen  of 
oil  presented  to  him  as  obtained  from  the  same 
tree  with  the  fruit  mentioned,  had  no  hesitation 
in  considering  them  as  identical,  and,  therefore, 
in  referring  the  so-called  native  oil  of  laurel  to 
Nectandra  Puchury.  Miiller,  by  distilling  the  oil 
in  contact  with  sulphuric  acid,  obtained  a  greenish- 
yellow  oil  possessing  the  peculiar  odor  of  the 
beans.     Bv   fractional   distillation  he  separated — 

1,  a  colorless  oil,  boiling  at   150°  C.    (302°   F.); 

2,  a  colorless  oil,  boiling  between  1G5°  C.  (329° 
F.)  and  170°  C.  (338°  F.)  ;  both  of  these  oils  con- 
sisting principally  of  hydrocarbons,  CioHie:  3,  a 
greenish-yellow  viscid  oil.  boiling  between  235°  C. 

(455°  F.)  and  240°  C.  (404°  F.),  and  having  the 
composition  C38H5802;  4,  a  deep  blue  oil,  having 
a  faint  odor,  boiling  between  200°  C.  (500°  F.) 
and  265°  C.  (509°  F.).  In  medicinal  properties 
the  pichurim  beans  resemble  the  common  aro- 
matics,  and  may  be  employed  for  the  same  pur- 
poses. In  South  America  they  are  said  to  be 
used  as  a  substitute  for  nutmeg,  and  have  even 
been  called  by  that  name.  They  are  rare  in  this 
country.     The  oil  obtained  from  the  tree  is  said 
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to  impart  its  odor  to  the  perspiration  and  urine, 
and  to  be  useful  in  rheumatism,  gout,  etc.  The 
bark  is  sometimes  employed  as  a  tonic  and  feb- 
rifuge. 

Picrasma.  Picrasma  quassioides  (Ham.),Benn. 
( Fam.  Simarubaceae. )  — The  wood  of  this  tree,  which 
grows  in  the  subtropical  Himalayas,  and  resembles 
closely  the  Ailanthus  in  its  appearance,  has  an  in- 
tensely bitter  taste,  and  has  been  proposed  as  a 
substitute  for  quassia.  \Y.  Dymock  and  C.  J.  H. 
Warden  have  found  in  it  a  crystalline  principle 
which  they  believe  to  be  quassin,  and  to  exist  in 
the  probable  proportion  of  from  0.02  to  0.03  per 
cent.  The  same  investigators  believe  that  the 
drug  has  in  it  a  peculiar  alkaloid.  (P.  ./.,  xx. 
1889.)  A  principle  analogous  to  quassin  was 
isolated  by  Shimovamo  from  the  bark  of  P.  eilan- 
toides.     (Ap.  Ztg'.,  1892,  439.) 

Picric  Acid.  Aridum  I'icricum.  CarbUi 
Acid.  Trinitrophenol.  ~Xitrophenic  Acid.  CeH^ 
(N02)  3.011. — This  acid  is  obtained  by  the  action 
of  nitric  acid  on  indigo,  silk,  leather,  wool,  aloes. 
benzoin,  Australian  gum.  and  other  substances. 
or.  as  the  name  indicates,  from  phenol  (carbolic 
acid).  It  may  be  cheaply  prepared  by  adding 
coal  tar  creosote  (impure  phenol)  gradually  1o 
strong  nitric  acid  and  heating,  when,  on  stand- 
ing, the  picric  acid  will  crystallize  out:  but 
in  practice  it  is  now  almost  always  made  by 
dissolving  crystallized  phenol  in  strong  sul- 
phuric acid,  and  adding  either  nitric  acid  or 
sodium  nitrate  to  the  resultant  phcnolsulphonic 
acid.  It  is  in  pale  yellow  shining  scales,  fusing  at 
122.5°  ('.  (262"  F.)  and  subliming  undecompossd. 
It  is  soluble  in  water,  to  which  it  gives  a  strong 
yellow  color  and  vry  hitler  taste.  Its  salts  crys- 
talline   readily,    and    explode    when    heated.      The 

potassium  salt  is  so  sparingly  soluble  thai  an  alco- 
holic solution  of  the  acid  may  be  used  as  a  test 
for  this  alkali.  It  is  largely  used  in  dyeing,  pro- 
ducing  magnificent  yellow  colors,  and.  in  connec- 
tion with  indigo  or  Prussian  blue,  different  shades 
of  green.    The  salts  which  picric  acid  forms  with 

potassium  and  sodium  are  yellow  and  bitter,  and 
are  much  used  in  the  arts.  They  are.  however, 
violent  explosives,  and  as  such  have  produced  very 

serious  consequences.  A  saturated  aqueous  solu- 
tion of  picric  acid  is  a  very  delicate  lest,  for  albu- 
min. Ammonium  p'uratc  is  universally  preferred 
for  use  in  medicine.  It  crystallizes  in  rhombic 
scales,  which  are  somewhat  more  soluble  than  the 
corresponding  potassium  salt.  It  is  explosive 
when  heated  or  struck. 

Picric  acid  and  its  salts,  when  in  sullicient  dose, 
are  poisonous  both  to  man  and  to  the  lower  ani- 
mals, though  a  teaspoonful  of  ammonium  picrate 
has  been  taken  without  the  production  of  other 
symptoms  than  those  of  gastro-intestinal  irrita- 
tion. Toxic  doses  in  the  lower  animals  stain  the 
tissues,  and  produce  falling  temperature,  weak- 
ness, diarrhepa,  collapse,  convulsions,  and  death; 
in  man  six  and  one-half  drachms  (25.2  Rm.)  have 
caused  leucocytosis,  intense  yellow  color  of  nails, 
skin,  and  cornea  with  violent  vomiting,  and 
purging  and  collapse,  followed  by  recovery.  {W. 
If.  P.,  1900.)  According  to  Erb,  picric  acid 
changes  the  color  of  the  blood,  increases  the  num- 
ber of  the  white  corpuscles,  and  so  alters  the  red 
blood  disks  as  to  produce  the  appearance  of  nuclea- 
tion.  Picric  acid  is  a  very  feeble  germicide.  The 
ammonium  salt  has  been  used  to  a  considerable  ex- 
tent in  malarial  diseases  and  in  trichiniasis.  Ex- 
perience, however,  has  shown  that  it  has  no  value 
in  the  latter  disorder,  and  is  of  very  little  impor- 


tance as  an  antiperiodic.  The  local  application  of 
the  solution  (from  8  per  cent,  to  saturation)  of 
picric  acid  has  been  strongly  recommended  by 
various  surgeons  in  the  treatment  of  burns.  In 
some  cases  it  causes  a  great  deal  of  pain,  and  in  a 
number  of  instances,  especially  children,  it  has 
produced  by  its  absorption,  vomiting,  purging, 
jaundice,  and  other  symptoms  of  poisoning.  The 
1  per  cent,  solution  is  sometimes  used  to  harden 
the  feet  of  soldiers  and  pedestrians,  also  in  ery- 
sipelas, eczema,  seborrhcea,  and  parasitic  diseases 
of  the  skin  and  hair.  The  dose  of  ammonium 
picrate,  in  pill,  is  half  a  grain  (0.032  Gm.), 
three  times  a  day;  though  Erb  affirms  that  from 
nine  to  fifteen  grains  (0.6-1.0  Gm.)  may  be 
given  in  a  day  without  danger. 

Ferric  Picrate  may  be  prepared  by  digesting 
pure  crystallized  picric  acid  with  an  excess  of 
recently  precipitated  ferric  oxide  and  water  at  a 
gentle  heat,  till  the  acid  has  disappeared,  filtering, 
and  evaporating  the  filtrate  at  a  temperature  not 
exceeding  100°  C.  (212°  F.).  Thus  prepared  it  is 
amorphous,  reddish  brown  in  mass,  lighter  colored 
in  powder,  of  an  astringent  and  intensely  bitter 
and  persistent  taste,  and  readily  soluble  in  water. 
On  account  of  its  bitterness  it  is  best  given  in 
pill.     (A.  J.  P.,  1862.) 

Picrol.  Diiodo-rt  sorcin-potassium  Monosul- 
phonate.  C6IH2 (OH ) 2S03K. — This  antiseptic  con- 
tains about  62  per  cent,  of  iodine.  It  occurs  in 
colorless  and  odorless  crystals  having  a  very  bitter 
taste,  soluble  i n  water,  glycerin,  and  ether.  It 
is  used  as  a  substitute  for  iodoform  and  corrosive 
sublimate. 

Picrorhiza.  Br.  Add. — Under  the  name  of 
kutki  or  katki  there  has  long  been  used  in  India 
a  rhizome  which  has  been  frequently  spoken  of 
by  European  and  Mahometan  writers  as  black 
hellebore,  but  is  essentially  different.  It  is  the 
dried  rhizome  of  an  Alpine-Himalayan  plant, 
j'tcrorhiza  Kurroa,  Royle  (Fam.  Scrophularia- 
cec.)  From  this  rhizome  11.  Warden  has  sepa- 
rated a  glucoside,  picrorhizin,  which  is  freely  solu- 
ble in  water  and  alcohol  and  appears  to  be  the 
bitter  principle  of  the  drug;  also  a  red-brown, 
resinous,  tasteless  body,  picrorhizetin,  and,  per- 
haps, cathartic  acid  (Pharmacog.  Indico,  vol.  3). 
The  natives  of  India  attribute  active  antiperiodic 
power  to  picrorhiza,  which  appears  to  be  a  power- 
ful bitter  tonic  with  slight  laxative  action.  It  is 
given  in  doses  of  from  one  to  twenty  grains 
(0.065-1.3  <;m.)  as  a  tonic  and  from  forty  to 
fifty  grains  (2.6-3.2  Gm.)  as  an  antiperiodic, 
Usually  in  combination  with  aromatic. 

The  Br.  Add.  recognizes  the  liquid  extract 
i  i: j  I  ractum  Picrorhiza?  Liquidum,  Br.  Add.), 
dd.se,  twenty  to  sixty  minims  (1.3-3.75  Cc.) ;  and 
a  tincture  (Tinctura  Picrorhiza,  Br.  Add.),  two 
and  one-half  ounces  to  a  pint  (77.7  Gm.  to  473  Cc.)  ; 
dose,  one  hall   to  one  iluidrachm   (1.8-3.75  Cc). 

Pimpinella.  Pimpinella  Saxifraga,  L.  Small 
Burnet  Saxifrage.  Saxifraga.  Radix  Pimpinella?, 
P.  G.  (hand  Roucagc,  Fr.  Pimpinell,  Bibernell,  G. 
A  perennial  umbelliferous  European  plant,  growing 
on  sunny  hills,  and  in  dry  meadows  and  pastures. 
The  root  has  a  strong,  aromatic,  yet  unpleasant 
odor,  and  a  sweetish,  pungent,  biting,  aromatic, 
bitterish  taste.  Its  active  constituents  are  vola- 
tile oil  and  an  acrid  resin.  The  volatile  oil  is 
described  as  a  golden-yellow,  limpid  liquid,  lighter 
than  water,  of  penetrating  odor  recalling  parsley, 
and  of  biting  taste.  Buchheim  obtained  from  the 
alcoholic  extract  an  active  principle,  which  he 
called  pimpinellin,  insoluble  in  water  and  petro- 
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leuin  ether,  but  soluble  in  alcohol.  It  is  consid- 
ered diaphoretic,  diuretic,  and  stomachic,  and  has 
been  used  in  chronic  catarrh,  asthma,  dropsy, 
amenorrhoza,  etc.  The  dose  in  substance  is  about 
half  a  drachm  (2.0  Gm.),  and  in  infusion  two 
drachms  (7.7  Gm.).  The  root  is  used  also  as  a 
local  stimulant  in  toothache,  etc. 

Pinckneya.  Pinckneya  pubens,  Michx.  Fever 
tree.  (Fam.  Rubiaceae.) — A  large  shrub  or  small 
tree,  growing  in  South  Carolina,  Georgia,  and 
Florida,  in  low  and  moist  places  along  the  sea- 
coast.  It  is  botanically  allied  to  the  Cinchonas. 
The  bark  is  bitter  and  has  been  used  with  alleged 
advantage  in  intermittent  fever.  E.  H.  Naudain 
(A.  J.  P.,  April,  1885)  found  in  it  a  glucoside, 
pinckneyin,  but  no  alkaloid. 

Pineapple.  Ananas  sativa,  Schult.  f.  (Ana- 
nassa  sativa,  Lindl.,  Bromelia  Ananas,  L. )  (Fam. 
Bromeliaceae. ) — Some  years  ago  V.  Marcano 
discovered  that  the  juice  of  the  ordinary  pine, 
apple  has  the  power  of  digesting  proteid  vege- 
table and  animal  substances.  R.  H.  Chittenden 
(Trans.  Connecticut  Academy,  vol.  viii.  1891) 
found  that  the  fresh  pineapple  juice  is  a  very 
constant  and  powerful  digestant  of  albuminous 
matters;  that  the  ferment  is  decidedly  active  in 
the  presence  of  either  acids  or  alkaline  carbonates, 
but  is  most  energetic  in  neutral,  solution ;  that  the 
ferment  is  most  active  between  50°  and  60°  C. 
(122°  and  140°  F.)  ;  still  digests  at  30°  C.  (86° 
F.),  but  is  destroyed  at  a  temperature  of  70°  C. 
(158°  F.)  ;  that  the  digestion  takes  place  with 
rapidity;  that  the  ferment,  to  which  the  name 
bromelin  has  been  given,  is  more  nearly  related  to 
trypsin  than  to  pepsin,  forming  during  its  action 
not  only  proteoses  and  peptone,  but  also  leucine 
and  tyrosine. 

Piper  Novae=HoIlandae,  Miq.  (Fam.  Piper- 
aces.) — The  berries  of  this  Australian  pepper 
contain  a  volatile  oil,  and  are  said  to  be  useful 
in  gonorrhoea  and  allied  diseases. 

Piper  ovatum,  Vahl. — From  the  leaves  of  this 
plant,  found  growing  in  Trinidad,  Dunstan  and 
Carr  (Chem.  News,  1895,  278)  extracted  a  crystal- 
line principle,  piperovatine,  C16H21NO2.  It  is  in- 
soluble in  water,  but  soluble  in  alcohol.  It  is  said 
to  act  as  a  depressant  of  both  motor  and  sensory 
nerves,  and  as  a  stimulant  to  the  spinal  cord. 

Piperazine.     Arthriticine.     Diethylenediamine. 
(  H 
N2     ,„„.   .     This  is  formed  by  the  action  of 

(  (^2x14)2 
ammonia  upon  ethylene  bromide  or  chloride.  A 
mixture  of  bases  from  this  reaction  is  fractionated, 
and  from  the  fraction  boiling  between  130°  and 
180°  C.  (266°-356°  F.),  the  diethylenediamine 
separates  on  cooling.  It  forms  glassy  lustrous 
tables,  melting  at  from  104°  to  107°  C.  (219.2°- 
224.6°  F.),  and  boils  at  145°  C.  (293°  F.).  Both 
the  free  base  and  the  hydrochloride  are  very 
soluble  in  water.  The  latter  crystallizes  in  silky, 
lustrous,  lanceolate  forms.  Piperazine  has  an 
alkaline  taste  and  reaction  and  a  weak  but 
characteristic  odor.  It  is  very  soluble  in  water  and 
slightly  less  so  in  alcohol.  In  experiments  made 
by  Bock  upon  rabbits,  no  evidences  of  stimulating 
properties  could  be  obtained.  The  blood  pressure 
was  never  increased,  but  if  the  dose  were  large 
enough  was  temporarily  depressed.  In  a  cold 
aqueous  solution  it  is  said  to  dissolve  twelve  times 
as  much  uric  acid  as  will  lithium  carbonate,  and 
one  part  of  uric  acid  and  piperazine  dissolves  in 
fifty  parts  of  water,  while  lithium  urate  requires 
three  hundred  and  sixty-eight  times  its  own  weight 
to  dissolve  it. 


Outside  of  the  body,  piperazine  acts  as  a  power- 
ful solvent  of  uric  acid;  not  only  when  the  acid 
is  pulverulent,  but  also  when  it  is  in  the  form  of 
hard  calculi.  It  was  also  found  by  J.  H.  Brik  of 
Vienna,  that  even  when  the  calculi  are  largely 
composed  of  other  materials  they  are  broken  up 
by  the  piperazine  affecting  the  uric  acid  in  them. 
As  piperazine  seems  in  ordinary  doses  without 
marked  general  influence  upon  the  system,  and  as 
it  does  not  irritate  the  mucous  membranes  of  the 
gastro-intestinal  or  genito-urinary  tract,  it  would 
appear  to  be  a  very  valuable  remedy  in  the  treat- 
ment of  uric  acid  gravel  and  calculi.  Van  der 
Klip,  as  the  result  of  a  carefully  conducted  series 
of  experiments,  denies,  however,  that  piperazine 
is  as  powerful  a  solvent  of  uric  acid  as  is  the 
lithium  carbonate.  In  regard  to  the  action  of 
piperazine  upon  the  system,  Van  der  Klip  has 
found  that  in  the  lower  animals,  in  sufficient  dose, 
it  produces  vomiting,  irregular  breathing,  gen- 
eral muscular  weakness,  and  relaxation;  that 
it  also  decreases  the  coagulability  of  the  blood, 
and  has  power  in  checking  the  action  of  pep- 
tonizing ferments.  He  further  states  that  it  de- 
creases the  evolution  of  oxygen  by  oxyhemoglobin. 
How  far  piperazine  will  prove  to  be  of  value  in 
uric  acid  diathesis  remains  at  present  uncertain, 
although  the  results  so  far  are,  on  the  whole,  en- 
couraging. Umpfenbach  found  it  to  be  a  powerful 
diuretic  and  even  recommends  it  in  dropsies. 
Vogt  (80c.  Therap.,  1891)  affirms,  as  the  result  of 
his  investigations,  that  in  doses  of  fifteen  grains 
(1.0  Gm.)  a  day  it  produced  a  diminution  both 
of  the  relative  and  absolute  quantity  of  uric  acid. 
On  the  other  hand,  Ebstein  and  Sprague  found 
that  the  drug  did  not  affect  either  the  absolute 
or  relative  excretion  of  urea  or  of  uric  acid.  There 
is  much  clinical  testimony  as  to  the  value  of  the 
remedy  in  gout  and  rheumatism,  and  certainly  in 
those  cases  in  which  deposition  of  urates  has  oc- 
curred the  remedy  should  have  a  thorough  trial. 
H.  C.  Wood  has  found  it  to  act  very  well  in  some 
cases  and  fail  entirely  in  others.  In  stone,  injec- 
tions of  piperazine  into  the  bladder  are  also 
worthy  of  trial.  The  injection  of  small  doses  of 
piperazine  immediately  into  gouty  joints  may  be 
essayed.  During  the  taking  of  piperazine  the  urine 
usually  is  reddish  brown,  and  the  drug  can  be 
readily  obtained  from  the  urine  by  methods  which 
are  detailed  in  N.  R.,  1892.  Piperazine  may  be 
given  in  the  hypodermic  injection  of  a  2  per  cent, 
solution,  which  is  said  to  produce  some  pain  but  no 
abscesses;  or,  better,  fifteen  grains  (1.0  Gm.)  of 
it  may  be  administered  during  the  day  in  a  quart 
of  plain  or  carbonated  water.  It  is  so  hygroscopic 
that  it  cannot  well  be  given  in  pill  or  powder. 

Pipi  Root. — The  root  of  the  Petiveria  hexa- 
glochin,  Fisch.  and  Mey.  (Fam.  Phy tolaccacea? ) . 
which  more  than  sixty  years  ago  attracted  notice 
in  Europe,  is  said  to  have  re-entered  commerce.  It 
is  described  as  consisting  of  irregularly  bent 
pieces,  3  to  G  Mm.  thick,  externally  grey  brown, 
upon  transverse  section  showing  a  brownish  bark 
with  white  dots,  and  a  lighter  colored  radiating 
ligneous  cord.  The  cork  layer  consists  of  3  or  4 
rows  of  cells,  the  thick  primary  bark  encloses  crys- 
tals of  calcium  oxalate;  the  woody  cord  contains 
tracheids  with  narrow  dotted  ducts,  two-rowed 
medullary  rays  and  in  the  centre  a  thin  pith. 
The  genus  Petiveria  is  confined  to  tropical  Amer- 
ica and  the  shrubby  plants  are  mostly  acrid  and 
have  an  alliaceous  odor.  It  is  reported  to  be  a 
stimulant,  expectorant  and  diaphoretic.  (A.  J.  P., 
Aug.   1887.) 
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Piscidia.  Piscidia  Erythrina,  L.  Jamaica  Dog- 
wood.— This  is  a  leguminous  tree  growing  through- 
out the  West  Indies,  and  yielding  to  commerce  a 
very  valuable  wood.  From  time  immemorial  the 
bark  has  been  used  for  catching  fish.  The  leaves, 
twigs,  and  root  bark  are  collected,  macerated  with 
the  residue  from  the  distillation  of  rum  or  with 
lime  water,  then  transferred  into  baskets,  and 
the  latter  dragged  up  and  down  the  water  until 
the  fish  are  stupefied. 

In  1844  William  Hamilton  called  the  attention 
of  the  profession  to  the  plant  (P.  J.,  Aug. 
1844)  as  a  powerful  narcotic  and  analgesic.  The 
bark  of  commerce  is  "  in  pieces  of  from  two  to 
four  inches  in  length,  and  from  one  to  two  inches 
wide,  and  about  one-eighth  of  an  inch  in  thick- 
ness. The  outer  surface  of  some  of  the  pieces  is  of 
a  dark  gray-brown,  while  others  are  of  a  yellow- 
brown,  with  no  shade  of  gray  present.  The  bark 
is  frequently  studded  with  flattened  protuberances 
of  a  lighter  color  than  the  surrounding  cork.  The 
central  part  of  the  bark  is  much  lighter  colored, 
and,  when  wet  or  freshly  broken,  is  of  a  peculiar 
blue-green  color.  The  inner  part  of  the  bark  is 
of  a  dark  brown  color  and  very  fibrous.  It  has 
a  strong  disagreeable  odor  of  opium  when  broken 
into  pieces.  It  is  acrimonious,  and  produces  a 
burning  sensation  in  t lie  mouth  and  pharynx." 

E.  Hart  obtained  a  neutral  principle.  C29II24O8, 
to  which  he  gave  the  name  piscidin.  When  puri- 
fied by  crystallization  from  alcohol  it  was  obtained 
in  colorless  crystals,  fusing  at  192°  C.  (Ml X>°  P.), 
insoluble  in  water,  slightly  soluble  in  ether,  easily 
soluble  in  benzene,  chloroform,  and  boiling  alcohol. 
(A.  J.  P.,  1883,  369.  See  also  Ibid.,  Sept.  1898.) 
Paul  C  Freer  and  A.  M.  Clover  have  examined 
Hart's  piscidin  and  found  it  to  consist  of  two  dis- 
tinct chemical  compounds.  The  first  of  these 
forms  colorless,  highly  refracting  rectangular 
prisms,  melting  at  201°  C.  (393.8°  F.)  :  composi- 
tion C23ll2o<>7-  It  is  soluble  in  chloroform, 
moderately  soluble  in  benzene  and  in  acetic  acid, 
sparingly  so  in  alcohol;  insoluble  in  ether,  ligroin, 
and  in  alkaline  solutions.  The  second  separates 
from  alcohol  in  fine  yellow  needle-,  melting  at 
:'6°  C.  (420.8°  F.)  ;  composition  CWIisOe-  It 
is  soluble  in  benzene  and  chloroform,  sparingly 
so  in  etLcr;  insoluble  in  ligroin.  The  authors 
found  also  in  the  aqueous  extract  of  the  bark 
'die  acid,  soluble  in  water;  insoluble  in 
chloroform  benzene  or  ligroin.  It  forms  acicular 
crystals,  which  melt  at  182°  to  185°  C.  (359.6°- 
365°  F.);  composition  H2.C11H10O7.  (A.  Pharm., 
Feb.  1901.)  ,  .      , 

The  action  of  the  drug  upon  the  lower  animals 
has  been  studied  by  J.  Ott  and  A.  C.  Nagle 
with  similar  results.  {Jamaica  Dogwood,  Parke, 
Davis  &  Co.,  1881.)  The  conclusions  reached  are, 
1  It  is  narcotic  to  frogs,  rabbits,  and  men. 
2.  It  does  not  affect  the  irritability  of  the  motor 
nerves.  3.  It  does  not  attack  the  peripheral  ends 
of  the  sensorv  nerves.  4.  It  reduces  reflex  action 
by  a  stimulant  action  on  the  centres  of  Setsche- 
n'ow.  5.  It  produces  a  tetanoid  state  by  a  stimu- 
lant action  on  the  spinal  cord,  and  not  by  a 
paralvsis  of  Setschenow's  centres.  6.  It  dilates 
the  pupil,  which  dilatation  passes  into  a  state 
of  contraction  upon  the  supervention  of  asphyxia. 
7.  It  is  a  salivator.  8.  It  increases  the  secretion 
of  the  skin.  9.  It  reduces  the  frequency  of  the 
pulse.  10.  It  increases  arterial  tension  by  stimu- 
lation of  the  vasomotor  centre.  11.  This  increase 
of  pressure  is  soon  succeeded  by  a  fall,  due  to  a 
weakening  of  the  heart  itself. 


The  exact  practical  value  of  the  drug  has  not 
been  determined,  nor  are  the  results  produced  in 
man,  by  doses  approaching  toxic,  known.  Hamil- 
ton took  a  drachm,  when  suffering  with  severe 
toothache,  on  going  to  bed.  He  first  felt  a  vio- 
lent sensation  of  heat  internally,  which  gradu- 
ally extended  to  the  surface,  and  was  followed  by 
profuse  perspiration,  with  profound  sleep  for 
twelve  hours.  On  awaking,  he  was  quite  free  from 
pain,  and  without  the  unpleasant  sensations  which 
follow  a  dose  of  opium.  Various  practitioners 
have  reported  good  results  from  its  use  as  an  ano- 
dyne in  neuralgia,  nervous  insomnia,  whooping 
cough,  etc.,  but  in  other  hands  it  has  failed  to  do 
good.  H.  C.  Wood  found  it  in  one  case  of  neu- 
ralgia to  produce  great  nausea  and  gastric  distress 
without  evincing  the  slightest  narcotic  effect. 
Joseph  L.  Lemberger  offers  a  formula  for  the  prep- 
aration of  a  fluidextract,  as  follows.  Forty-eight 
troyounces  of  the  bark,  in  No.  8  powder,  are 
moistened  with  sufficient  of  a  mixture  of  three 
pints  of  alcohol,  half  a  pint  of  glycerin,  and  half 
a  pint  of  water;  it  is  packed  in  a  percolator,  al- 
lowed to  stand  for  six  hours,  and  then  percolated 
with  the  menstruum  until  three  pints  of  percolate 
are  obtained.  (D.  C,  1881,  179.)  The  dose 
of  the  fluidextract  is  a  fluidrachm  (3.75  Cc), 
to  be  carefully  increased. 

Pithecolobium. — Pithecolobium  Saman,  Benth. 
(Fam.  Leguminosae. ) — A  shade-tree,  indigenous 
in  South  America  and  planted  for  shade  in  Japa- 
nese coffee  plantations,  which  yields  a  poisonous 
alkaloid,  pithecolobinc,  whoso  physiological  action 
is  analogous  to  that  of  sapotoxin. 

Pixol  is  a  form  of  wood  tar,  soluble  in  water, 
made  by  warming  three  parts  of  wood  tar  and  one 
part  of  green  soap  together  and  gradually  adding 
three  parts  of  a  10  per  cent,  solution  of  potassium 
hydroxide  with  stilling.  It  is  a  clear  dark  brown 
syrupy  liquid.  The  disinfecting  power  of  a  5  per 
cent,  solution  is  said  to  be  not  less  than  that  of  a 
f>  per  cent,  solution  of  phenol. 

PlantagO.  Planlago  major,  L.  Plantain.  Rib 
Grass.  Ribwort.  Ripple  Grass.  Plantain,  Fr.  We- 
gerich,  G.  (Fam.  Plantaginacea?. ) — The  leaves  are 
saline,  bitterish,  and  austere  to  the  taste;  the  root 
is  saline  and  Bweetish.  The  common  plantain  waed 
was  formerly  considered  retrigerant,  diuretic,  de- 
obstruent,  and  somewhat  astringent.  The  ancients 
esteemed  it  highly,  but  it  is  at  present  never  used, 
except  it  be  externally  in  domestic  practice  as  a 
stimulant  application  to  sores.  The  leaves  are  put 
on  whole  or  bruised  in  the  form  of  a  poultice. 
Plant  ago  media,  L.,  and  P.  lanceolata,  L.,  or  rib 
grass,  which  are  also  naturalized  in  America,  pos- 
properties  similar  to  those  of  P.  major,  and 
mav  be  used  for  the  same  purposes. 

Theo.  Roller,  in  18G8,  obtained  from  the  leaves 
of  Plantago  major,  P.  lanceolata,  and  P.  media, 
chlorophyll,  resin,  wax,  albumen,  pectin,  citric 
acid,  and  oxalic  acid.  David  Rosenbaum  found  in 
the  leaves  of  P.  major,  wax,  chlorophyll,  resin,  and 
a  notable  quantity  of  calcium  oxalate.  {A.  J.  P., 
1886,  418.)  J.  F.  Strawinski  found  in  the  rhizome 
a  substance  which  he  believes  to  be  either  phloba- 
phene  or  protocatechuic  acid.  (A.  J.  P.,  1898,  189.) 

Semen  psyllii  is  the  name  given  to  the  seeds 
of  several  species  of  European  Plantago.  The  best 
are  those  of  Plantago  Psyllium,  L.,  or  fleauort, 
which  grows  in  the  south  of  Europe  and  in  Bar- 
bary.  They  are  small,  about  a  line  long  by  half 
a  line  in  breadth,  convex  on  one  side,  concave  on 
the  other,  flea-colored,  shining,  inodorous,  and 
nearly  tasteless,   but  mucilaginous  when   chewed. 
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They  are  demulcent  and  emollient,  and  may  be 
used  internally  and  externally  in  the  same  manner 
as  flaxseed,  which  they  closely  resemble  in  medici- 
nal properties.  Spogel  seed,  used  in  India  as  a 
demulcent  in  intestinal  irritation,  is  derived  from 
P.  Isphagula,  Roxb.,  probably  a  variety  of  P. 
ovata,  Forsk.  (See  Joum.  Med.  de  Paris,  Sept. 
1887.) 

Platinum.  Platine,  Orblanc,  Fr.  Platin,  G. 
Colloidal  platinum,  formed  by  the  action  of  an 
electric  arc  between  platinum  wires  under  water, 
forms  in  water  a  deep  black  liquid  which  has  a 
strong  catalytic  effect,  resembling  in  many  respects 
the  action  of  organic  ferments.  The  most  use- 
ful salt  of  platinum  is  the  tetrachloride,  PtCl4. 
5H20,  which  may  be  obtained  by  mixing  an  aque- 
ous solution  of  chloroplatinic  acid,  H^PtChj,  with 
a  solution  of  silver  nitrate;  a  precipitate  contain- 
ing the  silver,  combined  with  some  platinum  and 
chlorine,  separates,  and  the  yellowish-red  solution 
yields  on  evaporation  fine  large  red  crystals  of 
platinum  chloride.  The  compound  usually  called 
platinum  chloride  is  said  by  Roscoe  and  Sehor- 
lemmer  to  be  chloroplatinic  acid,  H2PtCl6.6H20, 
and  is  made  by  dissolving  the  metal  in  nitro-hydro- 
chloric  acid,  and  evaporating  with  hydrochloric 
acid  until  all  the  nitric  acid  is  removed.  In  1826 
Gmelin  of  Tubingen,  made  experiments  to  deter- 
mine the  action  of  this  metal  on  the  economy.  In 
1841  Ferdinand  Hoefer  published  some  observa- 
tions on  the  same  subject.  The  latter  experi- 
mented chiefly  with  the  chloride,  formerly  called 
bichloride,  and  the  double  platinum  and  sodium 
chloride.  They  are  both  poisonous,  the  chloride 
when  given  in  the  quantity  of  fifteen  grains  ( 1 
Gm. ),  the  double  chloride  in  that  of  thirty  grains 
(2  Gm.).  When  a  concentrated  solution  of  the 
chloride  is  applied  to  the  skin,  it  produces  violent 
itching,  followed  by  an  eruption ;  administered 
internally,  it  irritates  the  mucous  membrane  of 
the  stomach  and  occasions  headache.  The  double 
chloride  has  no  action  when  externally  applied, 
and,  when  given  internally,  operates  on  the  system 
in  a  less  sensible  manner  than  the  chloride.  It  pos- 
sesses the  power  of  augmenting  the  urine.  Hoefer 
ranks  the  preparations  of  platinum  with  the  alter- 
atives, by  the  side  of  those  of  iodine,  arsenic,  and 
gold.  He  considers  them  particularly  suited  to  the 
treatment  of  syphilitic  diseases:  the  chloride  to 
cases  of  long  standing  and  inveterate,  the  double 
chloride  to  those  which  are  recent.  Eight 
grains  may  be  made  into  sixteen  pills,  with  a 
drachm  of  the  extract  of  guaiacum  wood  of  the 
French  Codex,  and  sufficient  powdered  licorice  root. 
Of  these,  one,  two,  or  three  may  be  taken  morning 
and  evening.  The  double  chloride  may  be  prepared 
by  dissolving  five  grains  of  the  chloride  and  eight 
of  pure  sodium  chloride  in  seven  fluidounces  of 
gum  water,  and  the  whole  may  be  taken  by  table- 
spoonfuls  in  the  course  of  twenty-four  hours.  For 
frictions  on  indolent  ulcers,  Hoefer  used  an  oint- 
ment composed  of  fifteen  grains  (1  Gm.)  of 
the  chloride,  thirty  grains  (2  Gm.)  of  extract 
of  belladonna,  and  an  ounce  (31  Gm. )  of  lard. 
(J.  P.  C,  xxvii.  213.)  The  dose  of  the  chloride 
is  from  half  a  grain  to  two  grains  (0.032-0.13 
Gm.)    twice  a  day,  given   in  pill. 

Plumbago  europaia.  L.  Leadwort.  Dentel- 
laria.  (Fam.  Plumbaginaceae. ) — A  perennial,  her- 
baceous plant,  growing  in  the  south  of  Europe. 
It  has  an  acrid  taste,  and,  when  chewed,  excites 
a  flow  of  saliva.  This  is  particularly  the  case 
with  the  root,  which  has  been  long  used  to  relieve 
toothache;  hence  its  French  name  dentelaire.     A 
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decoction  of  the  root  in  olive  oil  has  been  highly 
recommended  for  itch.  A  crystallizable,  acrid 
principle,  called  plumbagin,  has  been  extracted 
from  the  root  by  Dulong.  (J.  P.  C.  (2),  xiv. 
441.)  Plumbago  zeylanica  is  said  to  be  a  very 
powerful  diaphoretic. 

Pneumin. — This  is  a  yellowish,  odorless,  taste- 
less powder  obtained  by  the  action  of  formalde- 
hyde upon  creosote,  freely  soluble  in  alcohol  and 
ether;  insoluble  in  water.  It  is  supposed  to  be  a 
mixture  of  the  methylenic  compounds  of  phenols 
of  beech  tar  and  their  ethers,  and  has  been 
recommended  by  Jacobson  in  the  treatment  of 
tuberculosis  and  in  pulmonic  catarrh  in  doses  of 
eight  grains  (0.5  Gm.)  three  to  five  times  a  day, 
as  required.  (See  Med.  Wochen.,  1900,  No.  36; 
1901,  No.  4.) 

Polyformin. — Two  kinds  of  polyformin  are 
found  in  commerce,  soluble  and  insoluble.  The 
soluble  form,  di-resorcin-hexa-methylene-tetra- 
mine,  (C6H4(OH)2)2-(CH2)6N4,  occurs  in  hand- 
some colorless  crystals,  soluble  in  water  and  alco- 
hol, insoluble  in  ether  and  oils,  and  is  used  as  an 
antiferment  and  diuretic.  Insoluble  polyformin 
results  when  polyatomic  phenols  or  such  as  pos- 
sess condensed  benzene  nuclei  are  dissolved  in  for- 
maldehyde, an  excess  of  ammonia  being  added 
subsequently;  if  resorcinol  be  used,  the  polyformin 
is  odorless,  amorphous,  and  yellowish  brown  in 
color.  The  name  polyformin  is  applied  particu- 
larly to  that  kind  which  is  employed  as  a  bac- 
tericide. 

Polygala.  Polygala  polygama,  Walt.  (P.  ru- 
bella, Muhl.)  (Fam.  Polygalaceae. )  Bitter  Milk- 
wort. American  Bitter  Polygala.  Polygale,  Lai- 
tier,  Fr.  Kreutzblume,  Milchwurz,  G. — Bitter 
polygala  is  an  indigenous,  perennial  plant,  which 
was  formerly  official.  It  has  a  strong  and  perma- 
nent bitter  taste,  which  it  yields  to  water  and 
alcohol.  In  small  doses  bitter  polygala  is  tonic, 
in  larger,  laxative  and  diaphoretic.  It  appears  to  be 
closely  analogous  in  medicinal  virtues  to  Polygala 
amara,  L.,  of  Europe,  which  is  used  for  a  similar 
purpose.  From  the  seeds  of  the  P.  butyraccn. 
Heck,  and  Schlag.,  an  African  plant,  the  natives 
prepare  an  edible  fat.  (See  P.  J.,  xx.  Aug. 
1889.) 

Polymnia.  Polymnia  Uvedalia,  L.  Bear's  Foot. 
(Fam.  Composite.) — Great  virtues  as  a  remedy  in 
malarial  splenic  enlargements  have  been  attrib- 
uted to  this  North  American  plant.  (See  Newer 
Mat.  Med.,  53.) 

Polypodium. — Various  species  of  this  genus  of 
ferns  are  asserted  to  have  medicinal  properties. 
Polypodium  vulgare,  L.,  very  common  both  in 
Europe  and  America,  was  believed  by  the  an- 
cients to  be  an  active  cholagogue  purgative,  and 
has  been  used  in  modern  times  as  an  expectorant 
in  chronic  catarrh  and  asthma.  Dose,  from  one 
to  eight  drachms  (3.9-31  Gm.),  usually  given 
with  a  cathartic.  The  rhizome,  as  it  usually  oc- 
curs in  commerce,  is  about  as  thick  as  a  goose 
quill,  somewhat  contorted,  covered  with  brown, 
easily  separable  scales  (often  wanting),  furnished 
with  slender  radicles,  and  marked  by  numerous 
small  tubercles.  Its  color  is  reddish  brown  with 
a  tinge  of  yellow,  its  odor  disagreeably  oleaginous, 
its  taste  peculiar,  sweetish,  somewhat  bitter,  and 
nauseous.  P.  adiantiforme,  of  Porto  Rico,  is  be- 
lieved by  the  natives  to  be  a  powerful  antisyphi- 
litie.  It  must  be  used  freely  for  several  months  in 
the  advanced  stages  of  the  disease.  P.  friederichs- 
thalianum,  of  Central  America,  has  similar  prop- 
erties attributed  to  it. 
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Polytrichum.  Polytrichum  juniperinum,  Hedw. 
Hair  Cap  Moss.  Robin's  Rye. — This  indigenous  moss 
is  stated  by  William  Wood  to  be  a  powerful  diu- 
retic, and,  Avhen  given  indefinitely  in  infusion, 
very  useful  in  dropsy.  (Am.  J.  M.  S.,  N.  S.,  xxvii. 
267.)  Ariel  Hunter  confirms  these  statements. 
(N.  J.  Med.  Rep.,  ix.  417.) 

Pongamia.  Pongamia  glabra,  Vent.  (Fam. 
Leguminosae. ) — Pongamia  or  kurung  oil  is  ex- 
pressed from  the  seeds  of  an  East  Indian  tree. 
It  is  deep  yellow  to  reddish  brown,  fluid  at  15.0° 
C.  (00°  F.),  but  below  that  it  is  solid  with  sp. 
gr.  of  0.9352  (P.  J.,  72,  p.  492).  It  is  especially 
commended  in  pityriasis  versicolor  and  other 
parasitic  skin  diseases.    (P.  J.,  February,  1883.) 

Populus.  Poplar. — In  most  trees  belonging  to 
this  genus  the  leaf-buds  are  covered  with  a  res- 
inous exudation,  which  has  a  peculiar,  agreeable, 
balsamic  odor,  and  a  bitterish,  balsamic,  some- 
what pungent  taste.  It  is  abundant  in  the  buds 
of  Populus  nigra,  L.,  or  the  black  poplar  of 
Europe,  which  are  official  in  some  parts  of  that 
continent.  They  contain  resin  and  a  peculiar 
volatile  oil.  The  buds  of  P.  balsamifera,  L., 
growing  in  the  northern  parts  of  North  America 
and  Siberia,  are  also  highly  balsamic;  and  a 
resin  is  said  to  be  furnished  by  the  tree,  which 
is  sometimes,  though  erroneously,  called 
tacamahac.  Balm  of  (jilcad  buds  are  obtained 
from  P.  balsamifera  var.  candicuns.  The  vir- 
tues of  the  poplar  buds  are  probably  analo- 
gous to  those  of  the  turpentines  and  balsams. 
They  have  been  used  in  pectoral,  nephritic,  and 
rheumatic  complaints,  in  the  form  of  a  tinc- 
ture, and  a  liniment,  made  by  macerating  them 
in  oil,  has  been  applied  externally  in  local  rheu- 
matism. The  unguentum  populcmn  of  European 
pharmacy  is  made,  according  to  the  direct  inns 
of  the  French  Codex,  by  bruiaing  in  a  marble 
mortar,  and  boiling  in  2000  parts  of  lard,  with 
a  gentle  fire,  till  the  moisture  is  dissipated,  250 
parts,  each,  of  the  fresh  leaves  of  the  white  poppy. 
deadly  nightshade,  henbane,  and  black  nightshade; 
then  adding  of  the  dried  buds  of  the  black  poplar, 
bruised,  400  parts;  digesting  for  twenty-four 
hours;  straining  with  strong  expression,  and 
finally  allowing  the  ointment  to  cool  after  defeca- 
tion. This  is  an  anodyne  ointment,  occasionally 
employed  in  Europe  in  painful  local  affection^. 
It  has  been  ascertained  that  poplar  budfl  are 
capable  of  imparting  a  principle  to  ointments 
which  obviates  their  tendency  to  rancidity. 

The  bark  of  P.  tremuloides,  Michx..  or  Ameri- 
can aspen,  and  of  P.  tremula,  L..  or  European 
aspen,  is  possessed  of  tonic  properties,  and  has 
been  used  in  intermittent  fever.  In  the  bark  of 
the  latter  Braconnot  found  salicin,  C13H18O7,  and 
another  crystal lizable  principle  which  he  named 
populin,  C20H2208.  It  is  in  these,  probably,  that 
the  febrifuge  properties  of  the  bark  reside.  They 
may  be  obtained  by  precipitating  a  saturated  de- 
coction of  the  bark  with  solution  of  lead  subace- 
tate,  filtering,  precipitating  the  excess  of  lead  by 
sulphuric  acid,  again  filtering,  evaporating,  adding 
animal  charcoal  towards  the  end  of  the  evapora- 
tion, and  filtering  the  liquor  while  hot.  Salicin 
gradually  separates,  upon  the  cooling  of  the 
liquor,  in  the  form  of  crystals.  If,  when  this 
principle  has  ceased  to  crystallize,  the  excess  of 
sulphuric  acid  in  the  liquid  be  saturated  by  a 
concentrated  solution  of  potassium  carbonate,  the 
populin  will  be  precipitated.  If  this  be  pressed 
between  folds  of  blotting  paper,  and  redissolved 
in  boiling  water,   it  will  be   deposited,  upon   the 


cooling  of  the  liquid,  in  the  crystalline  state.  The 
leaves  of  P.  tremula  are  also  said  to  yield  more 
populin  than  does  the  bark.  It  is  probable  that 
both  principles  exist  in  the  bark  of  P.  tremu- 
loides and  other  species.  Schaak  (A.  J.  P.,  1892, 
226)  found  a  bitter  principle  in  the  bark  of 
P.  alba,  L.,  which  was  most  likely  populin.  Salicin 
is  described  under  Salix.  Populin  is  very  light, 
purely  white,  of  a  bitter,  sweetish  taste,  anal- 
ogous to  that  of  licorice.  It  is  soluble  in  1896 
parts  of  cold  and  about  70  parts  of  boiling  water, 
and  is  more  soluble  in  boiling  alcohol.  It  loses  its 
two  molecules  of  water  of  crystallization  at  100° 
C.  (212°  F.),  and  at  180°  C.  (356°  F.)  it  fuses 
to  a  colorless  liquid,  from  which  at  a  higher  tem- 
perature benzoic  acid  may  be  sublimed.  Acetic 
acid  and  the  diluted  mineral  acids  dissolve  it, 
and,  upon  the  addition  of  an  alkali,  let  it  fall 
unchanged.  Piria  first  showed  it  to  be  benzoyl 
salicin,  Ci3H17  ( C,H50 )  O,  +  2H20.  He  then  de- 
composed it  and  prepared  salicin  from  it.  Populin 
has  been  prepared  svnthetically  bv  Schiff  and  by 
Dobbin  and  White  (P.  J .,  73,  p.  233).  When 
populin  is  boiled  with  baryta  water  or  milk  of 
lime,  the  benzoic  acid  precipitated  by  ferric  chlo- 
ride, the  excess  of  iron  removed  by  lime,  and  the 
excess  of  lime  by  carbon  dioxide,  the  remaining 
liquid  yields  salicin  on  evaporation.  The  same 
conversion  may  be  effected  by  heating  populin 
with  an  alcoholic  solution  of  ammonia  to  100°  C. 
(212°  F.).  Piria  obtained  from  populin  28.9 
per  cent,  of  benzoic  acid.  (P.  ./.,  xv.  378.) 
T.  L.  Phipson,  basing  his  experiments  upon  the 
results  of  Piria,  lias  succeeded  in  preparing  popu- 
lin artificially  by  combining  salicin  and  benzoic 
acid.  Nothing  more  is  necessary  than  to  dissolve 
the  two  substances  in  alcohol,  and  to  concentrate 
the  solution.  Crystals  are  formed  having  all  the 
characters  of  populin,  and  consisting  of  salicin  and 
benzoic  acid  combined  in  the  proportion  of  their 
equivalents.  [Chem.  News,  Dee.  G,  1862,  278.) 
The  flower-buds  of  P.  tremuloides  yielded  a  bitter 
resin  to  R.  Clenk.  It  was  of  yellowish-brown 
color,  strong  hop-like  odor,  and  had  a  melting 
point  of  5 1  °  C.  (1 23.8°  F. ) .     (A.  J.  P.,  1889,  240. ) 

Portulaca.  Portulaca  oleracea,  L.  Garden 
Purslane.  (Fam.  Portulacaceae. ) — This  indigenous 
annual  has  been  considered  a  cooling  diuretic,  and 
recommended  in  scurvy  and  urinary  affections.  The 
seeds  have  been  thought  anthelmintic,  but  are  inert. 

Potassio-Mercuric  Iodide.  Mercuric  Potas- 
sium Iodide,  lodohydrargyrate  of  Potassium. — It 
has  been  found  by  chemists  that  mercuric  iodide, 
Ilgl2,  unites  with  the  more  positive  metallic 
iodides,  forming  a  series  of  double  salts,  some- 
times called  iodohydrar gyrates.  These  have  been 
particularly  studied  by  Boullay  (Ann.  Ch.  Phys. 
[2],  34,  345),  who  finds  that  a  concentrated  solu- 
tion of  potassium  iodide  will  dissolve  mercuric 
iodide  in  the  ratio  of  three  molecules  of  the  mer- 
curic salt  for  every  two  of  the  potassium  salt. 
When  the  solution  is  cooled,  one  molecule  of  red 
mercuric  iodide  crystallizes  out,  and  then  from  the 
mother  liquor  deposits  yellow  prisms,  having  the 
composition  2  (HgI2.KI)  +  3H20.  Clayton  sug- 
gests the  practical  method  of  simply  evaporating 
Nessler's  reagent  and  collecting  the  crystals. 
(Chem.  News,  1894,  102.)  This  is  an  active 
preparation,  which  may  be  given  in  the  same  dose 
and  for  the  same  purposes  as  corrosive  sublimate. 
It  is  formed  when  its  components  are  prescribed 
together  extemporaneously.  It  is  not  decomposed 
by  the  compound  syrup  of  sarsaparilla,  which  is 
frequently  used  as  a  vehicle  for  it. 
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Potassio-mercuric  iodide  was  suggested  by  P. 
L.  Winckler  as  a  qualitative  test  of  the  organic 
alkaloids.  F.  F.  Mayer  subsequently  employed,  for 
volumetric  analysis,  a  solution  made  with  13.546 
grammes  of  corrosive  sublimate,  49.8  grammes 
of  potassium  iodide,  and  a  liter  of  distilled  water. 
(See  Mercuric  Potassium  Iodide  Test  Solution, 
U.  S.  D.,  Part  III.)  For  further  observations, 
see  A.  J.  P.,  1886,  579,  and  1887,  1. 

Potassium  Bisulphate.  Potassii  Bisulphas. 
Acid  Sulphate  of  Potassium.  KHSC>4  =  135.21. 
"  Take  of  Potassium  Sulphate,  in  powder,  three 
ounces  [avoirdupois] ;  Pure  Sulphuric  Acid  one 
fluid  ounce  [Imperial  measure].  Place  the  Acid 
and  Salt  in  a  small  porcelain  capsule,  and  to  this 
apply  a  heat  capable  of  liquefying  its  contents, 
and  which  should  be  continued  until  acid  vapors 
cease  to  be  given  off.  The  Bisulphate,  which  con- 
cretes as  it  cools,  should  be  reduced  to  a  fine 
powder,  and  preserved  in  a  well -stopped  bottle." 
Br.  It  is  often  a  by-product  in  chemical  opera- 
tions, being  left  as  residue  when  potassium  salts 
are  decomposed  by  sulphuric  acid  in  excess.  It  is 
a  white  salt,  the  crystals  having  the  form  of 
right  rhombic  prisms  so  flattened  as  to  be  tabular. 
The  salt  has  a  bitter  and  extremely  acid  taste. 
It  is  soluble  in  twice  its  weight  of  cold  and  in 
less  than  its  weight  of  boiling  water.  Alcohol 
does  not  dissolve  it,  but  when  added  to  an  aqueous 
solution,  precipitates  the  neutral  sulphate.  Ex- 
posed to  the  air,  it  effloresces  slightly  on  the  sur- 
face, and  when  moderately  heated  readily  melts, 
and  runs  like  oil.  At  a  red  heat  it  loses  water  and 
the  excess  of  acid,  and  is  reduced  to  a  neutral  sul- 
phate. Owing  to  its  excess  of  acid,  it  acts  pre- 
cisely as  an  acid  on  the  carbonates,  causing  them 
to  effervesce.  It  is  incompatible  with  alkalies, 
alkaline  earths,  and  their  carbonates,  with  many 
of  the  metals,  and  with  most  oxides.  This  salt 
was  formerly  called  sal  enixum.  It  is  aperient. 
It  answers,  according  to  Barker,  for  preparing  a 
cheap  aperient  effervescing  draught.  Equal 
weights — a  drachm,  for  instance — of  the  bisul- 
phate and  of  sodium  carbonate  may  be  dissolved 
separately,  each  in  two  fluidounces  of  water,  then 
mixed,  and  taken  in  the  state  of  effervescence. 
Dose,  one  or  two  drachms    (3.9-7.7  Gm. ). 

Potassium  Bromate.  Potassii  Bromas.  Bro- 
mate  de  potasse,  Fr.  Kaliumbromat ,  Bromsaures 
Kali,  G.  KBr03— This  salt  is  formed  in  the 
process  employed  for  making  the  bromide  and 
may  be  separated  by  crystallization.  Colorless, 
cubical  or  tabular  crystals,  soluble  in  15  parts 
of  cold  and  2  parts  of  hot  water.  Like  potassium 
chlorate  it  oxidizes  matter  like  sugar  and  sulphur 
and  must  be  mixed  with  great  caution,  with 
readily  oxidizable  substances.  It  is  an  ingredient 
in  Koppeschaar's  solution  (which  see)  and  is 
employed  in  titrating  phenol. 

Potassium  Chloride.  Potassii  Chloridum. 
Kalium  chloridum  (chloratum) .  Sal  digestirum 
Sylvii.  Sel  digestif,  Fr.  KC1. — An  important 
source  of  this  salt  is  carnallite,  a  double  chloride 
of  potassium  and  magnesium  mined  at  Stassfurt. 
In  colorless,  cubical  prisms,  without  odor,  the  taste 
resembling  common  table  salt;  very  soluble  in 
water,  slightly  so  in  alcohol.  It  is  chiefly  of 
value  as  the  source  of  other  potassium  com- 
pounds. 

Potassium  Chloro-PIatinite. — Eight  grains 
(0.5  Gm. )  of  this  salt,  which  is  used  as  a  toning 
agent  in  photography,  caused  death  in  an  infant 
of  two  months,  preceded  bv  violent  gastro-enteritis 
and  collapse.     {B.  if.  J.,  i.  1896.) 


Potassium  Cobalti-Nitrite.  Co2(X02)i2K6  + 
2H2O  =  934.32. — When  potassium  nitrite  is  added 
to  a  cobalt  salt  solution  acidified  with  acetic  acid, 
nitrogen  is  set  free,  and  in  course  of  time  the 
double  cobaltic  and  potassium  nitrite  separates  as 
a  yellowish  crystalline  powder,  almost  totally 
insoluble  in  acid  solution.  Wolcott  Gibbs  having 
suggested  that  this  nitrite  might  be  less  fugacious 
than  other  nitrites,  on  account  of  its  stability  and 
relative  insolubility,  J.  VV.  Roosevelt  tried  it 
in  doses  of  from  one-quarter  to  one-half  grain 
(0.016-0.032  Gm.),  every  two  hours,  in  kidney 
cases  with  high  arterial  tension  and  dyspnoea,  in 
asthma,  and  also  in  cardiac  valvular  diseases.  He 
stated  that  the  effects  of  the  drug  are  similar  to 
those  of  the  nitrites,  beginning  in  fifteen  minutes 
and  lasting  from  two  to  four  hours. 

Potassium  Ferricyanide.  Ferridcyanide  of 
Potassium.  Red  Potassium  Prussiate.  KeFe2Cyi2. 
This  is  formed  by  passing  a  current  of  chlorine 
through  a  solution  of  potassium  ferrocyanide, 
until  the  liquid  ceases  to  form  a  precipitate  with 
a  solution  of  ferric  chloride,  a  proof  that  the 
whole  of  the  ferrocyanide  has  been  converted  into 
the  ferricyanide.  The  solution,  by  due  evapora- 
tion, yields  the  compound  in  question.  It  may 
also  be  prepared,  in  the  dry  way,  by  agitating 
finely  powdered  ferrocyanide  with  chlorine  as  long 
as  it  is  absorbed.  The  theory  of  the  formation  of 
this  compound  is  that  two  atoms  of  chlorine  with- 
draw from  two  molecules  of  the  ferrocyanide  two 
atoms  of  potassium,  forming  potassium  chloride, 
which  remains  in  the  mother  water,  while  the  two 
atoms  of  iron,  having  assumed  the  ferric  condi- 
tion, together  with  the  remaining  potassium, 
saturate  the  cyanogen.  The  reaction  is  explained 
by  the  following  equation : 

2KiFe  ( CX )  6  +  Cl2  =  K6Fe2  ( CX )  12  +  2KC1 
The  radical  ferricyanogen  is  supposed  to  be  formed 
by  the  coalescence  of  two  molecules  of  ferroeyan- 
ogen,  and  is  sometimes  represented  by  the  symbol 
Cfdy.  This  salt,  discovered  by  Gmelin,  is  in  beau- 
tiful deep  hyacinth-red  anhydrous  crystals,  which 
are  soluble  in  four  parts  of  water.  Its  solution 
forms  a  delicate  test  for  ferrous  salts,  with  which 
it  produces  a  blue  precipitate ;  but  with  ferric 
salts  it  only  strikes  a  green  or  brown  color.  It 
is  used  in  dyeing  and  calico  printing.  (See  Test 
Solutions,  Part  III.) 

Potassium  Glycerophosphate.  Potassii  Glyc- 
erophosphas.  C3H7O3.PO3K2. — The  salt  is  very 
hygroscopic  and  has  an  alkaline  reaction.  A  more 
permanent  commercial  form  is  a  50  per  cent, 
aqueous  solution.  It  is  used  as  a  tonic  and  ner- 
vine in  doses  of  from  three  to  six  grains  (0.2- 
0.4  Gm.). 

Potassium  lodate.  Potassii  Iodas.  lodate  de 
Potasse,  Fr.  Kaliumjodat,  Jodsaures  Kali,  G. 
Demarquay  and  Custin  propose  the  following 
mode  of  preparation,  wThich  is  followed  by  the  Br. 
Pharm.  (1885)  in  making  its  test  solution.  Take 
of  iodine  and  potassium  chlorate,  each,  one  part, 
and  mix  them  with  five  or  six  parts  of  water,  pre- 
viously acidulated  with  a  few  drops  of  nitric  acid, 
and  heated  to  ebullition.  As  soon  as  chlorine 
ceases  to  escape,  treat  the  liquid  with  a  concen- 
trated solution  of  barium  chloride.  Wash  with 
distilled  water,  and  decompose  with  diluted  sul- 
phuric acid  the  barium  iodate  precipitated :  filter 
to  separate  the  barium  sulphate,  and  slowly  evapo- 
rate the  solution.  Wash  with  distilled  water  the 
crystals  of  iodic  acid  that  are  formed,  dissolve 
them  in  boiling  distilled  water,  and  saturate  with 
potassium  bicarbonate.   On  cooling  the  iodate  is 
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deposited  in  small  crystals.  Stas  prepares  it  by 
moderately  heating  equal  molecular  weights  of  po- 
tassium iodide  and  chlorate,  dissolving  out  the 
chloride  formed  with  cold  water,  and  repeatedly 
crystallizing  the  iodate  from  hot  water.  (A.  J.  P., 
1870,  217.)  Egidio  Pollacci  has  found  that  phos- 
phorus affords  a  very  delicate  test  for  the  iodate, 
as  does  also  the  iodate  for  phosphorus,  free  iodine 
being  liberated.  (J.  P.  C,  4e  ser.,  xx.  104.) 
Demarquay  and  Custin  assert  that  potassium 
iodate  is  superior  to  potassium  chlorate  as  a 
local  remedy  in  ulcerative  and  gangrenous  sto- 
matitis, ptyalism,  diphtheria,  and  other  diseases 
of  the  pharyngeal  and  buccal  mucous  membrane. 
Dose,  from  four  to  eight  grains  (0.2G-0.5  Gm. ). 
(Dorvault's  Rer.  Pharm.,   1858.) 

Potassium  Nitrite.  Potassii  Xitris. — Xitrite  of 
Potassium  ( KNO|  =  84.55 )  is  most  readily  obtained 
by  fusing  saltpetre  with  lead,  which  withdraws  one 
atom  of  oxj'gen  from  the  former,  changing  it 
thereby  to  litharge.  It  is  a  white,  fusible,  and 
uncrystallizable  mass,  usually  cast  into  sticks 
like  the  hydroxide.  It  is  very  deliquescent,  and 
absorbs  carbon  dioxide  from  the  air.  It  shares 
the  activities  of  the  nitrites,  producing  in  animals 
their  physiological  effects,  and  being  capable  of 
replacing  them  in  the  treatment  of  disease.  Its 
influence  is  comparatively  slow  and  permanent. 
Five  grains  (().:{:!  Gm.)  have  produced  mild  poison  - 
ing.    Dose,  three  grains   (0.2  Gm.). 

Potassium  Percarbonate,  K2C206,  is  a  color- 
less powder  which  slowly  decomposes  under  the 
ait  ion   of   water,   as   follows: 

Kat'aG6  +  Hs0  =  2KH('O34-0 
In  the  presence  of  sulphuric  acid,   potassium  per- 
carbonate decomposer  and  forma  hvdrogen  peroxide. 

K2<,2<>c  +  2II2S04  =  2KHS()4  +  2C(>2  4-  112()2 
'Phis  BUbstance  has  not  as  yet  been  used  in  prac- 
tical medicine,  but  is  believed  to  be  the  material 
known  as  antihypo,  much  used  in  photography, 
and  which  has  been  recommended  by  MuTler  for 
the  purposes  of  decolorizing  and  counterstaiuing 
tubercular  bacilli.  He  washes  the  preparations 
for  this  purpose  in  50  to  70  per  cent,  alcohol 
and  places  them  for  fifteen  minutes  in  a  5  to  10 
per  cent,  solution  of  potassium  percarbonate.  and 
after  differentiating  rinses  in  water  and  counter- 
stains  with  methylene  blue. 

Potassium  Perchlorate.  Potaarii  Perchloras. 
Ilu/'i  rcltluratc     of     Potassium.        KCIO4  =  1.17.5(1. 

This  salt  is  prepared  by  fusing  potassium  chlorate 

until  it  begins  to  assume  a  pasty  condition.  The 
cooled  mass  consists  of  potassium  perchlorate  and 
chloride.  The  absence  of  undeeomposed  chlorate 
may  be  known  by  a  sample  failing  to  communicate 
a  yellow  color  to  hydrochloric  acid.  The  mass 
miist  be  dissolved  in  the  smallest  possible  quan- 
tity of  boiling  water,  when  perchlorate  crystallizes 
out.  It  is  sparingly  soluble  in  water,  and  insolu- 
ble in  alcohol.  Its  effects  are  wholly  differentfrom 
those  of  potassium  chlorate,  and  it  has  been  com- 
mended in  intermittent s.     {Ann.  The"r.,  1869,  141.) 

Potassium  Persulphate.  Potassii  Persulphas. 
Kaliumpersulfat,  G.  Anthion. — Obtained  by  elec- 
trolyzing  a  solution  of  potassium  bisulphate. 
Colorless  crystals,  soluble  in  about  50  parts  of 
water.  Used  in  photography,  owing  to  its  oxi- 
dizing of  sodium  thiosulphate  to  sulphate. 

Potassium  Phosphate.  Potassii  Phosphas. 
Phosphate  of  Potassium.  K2HP04  =  173.01.— The 
potassium  phosphate  which  has  come  into  use  as  a 
medicine  is  the  dipotassic  orthophosphate,  having 
a  composition  precisely  analogous  to  that  of  the 
medicinal  sodium  and  ammonium  phosphates.     It 


may  be  formed  precisely  as  sodium  phosphate  is 
prepared;  or  by  nearly  saturating,  by  means  of 
potassium  carbonate,  common  or  orthophosphoric 
acid,  H3PO4.  The  medicinal  potassium  phosphate 
is  a  white,  amorphous,  deliquescent  salt,  crystal- 
lizing with  difficulty.  It  has  been  given  as  an 
alterative  in  scrofula  and  phthisis  with  supposed 
advantage.  The  dose  is  from  ten  to  thirty  grains 
(0.65-2.0  Gm.),  three  times  a  day,  dissolved  in  a 
teaspoonful  of  water. 

Potassium  Picrate.  Potassii  Picras.  Kalium- 
pikrat,  Pikrinsaures  Kalium,  G.  C6H2(N02)aOK. 
This  salt  may  be  made  by  neutralizing  a  hot  solu- 
tion of  20  parts  of  picric  acid  with  7  parts  of 
potassium  carbonate  and  crystallizing  in  a  cool 
place.  Small  yellow  crystals,  or  a  yellow  powder 
of  a  bitter  taste,  soluble  in  230  parts  of  cold 
water  and  15  parts  of  hot  water;  nearly  insolu- 
ble in  alcohol,  ft  must  be  handled  with  care  as 
it  explodes  by  a  blow  or  when  heated. 

Potassium  Silicate.  Potassii  Silicas. — Silicate 
of  Potassium,  K2Si03,  also  known  as  soluble  glass, 
is  prepared  in  the  same  way  as  the  sodium  salt. 
These  salts  have  been  used  in  rheumatism,  gout, 
etc.  (A.  J.  P.,  1857,  314;  Ann.  Th6r.,  1865,  236), 
but  are  probably  of  no  service.  They  form  excel- 
lent substitutes  for  starch,  dextrin,  and  plaster  of 
Paris  in  the  preparation  of  immovable  surgical 
dressings.  The  solution  is  applied,  of  a  syrupy 
consistence,  by  means  of  a  brush,  to  the  bandages, 
upon  which  it  rapidly  hardens,  requiring  only  five 
or  six  hours  for  this  result.  The  facility  of  re- 
moving the  bandages  by  means  of  hot  water  is 
another  advantage  which  potassium  silicate  pos- 
over  most  other  dressings.  (J.  P.  C,  4e 
ser.,   iv. ) 

Potassium  Sulphite.  U.  S.  1880.  Potassii 
Sulphis.  K8S03.2HaO=  192.95.  Kali  Sulfuro- 
8Utn,  Sulfa  Potassicus,  8.  Kalicus.  Sulfite  de 
Potasse,  Kr.  Schwefligsaures  Kali,  G. — Potassium 
sulphite  is  prepared  by  causing  sulphurous  acid 
to  pass  through  a  strong  solution  of  potassium 
carbonate  until  decidedly  acid;  an  equal  weight 
of  potassium  carbonate  is  now  added.  The  sul- 
phite crystallizes  out  upon  standing.  "White, 
opaque,  obliquely-rhombic,  octahedral  crystals,  or 
a  crystalline  powder,  somewhat  deliquescent,  odor- 
less, having  a  bitter,  saline,  and  sulphurous  taste, 
and  a  neutral  or  feebly  alkaline  reaction.  Solu- 
ble in  4  parts  of  water  at  15°  C.  (5!)°  F.)  and 
in  5  parts  of  boiling  water;  only  sparingly  soluble 
in  alcohol.  When  gently  heated,  the  salt  loses  its 
water  of  crystallization  (18.5  per  cent.);  at  a 
red  heat  it  is  decomposed  and  leaves  a  residue  of 
an  alkaline  reaction.  The  aqueous  solution  of  the 
salt  viclds  a  white,  crystalline  precipitate  on  the 
addition  of  a  saturated  solution  of  bitartrate  of 
sodium.  Addition  of  diluted  hydrochloric  acid  to 
the  aqueous  solution  gives  rise  to  the  odor  of 
burning  sulphur,  and  the  solution  does  not  become 
cloudy  (difference  from  hyposulphite)."  U.  S. 
1880.*  It  decrepitates  when  heated.  In  the  air  it 
effloresces,  absorbing  oxvgen,  and  being  partially 
converted  into  the  sulphate.  The  occurrence  of  a 
yellow  precipitate,  when  it  is  added  to  a  solution 
"of  platinic  chloride,  shows  that  it  is  a  salt  of 
potassium.  "A  one  per  cent,  aqueous  solution  of 
the  salt,  strongly  acidulated  with  hydrochloric 
acid,  should  produce  no  precipitate,  or,  at  most, 
only  a  white  cloudiness,  on  the  addition  of  a  few 
drops  of  test-solution  of  chloride  of  barium  (limit 
of  sulphate) .  If  0.485  Gm.  of  the  salt  be  dissolved 
in  25  Cc.  of  water,  and  a  little  gelatinized  starch 
added    at  least  45  Cc.  of  the  volumetric  solution 
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of  iodine  should  be  required,  until  a  permanent 
blue  tint  appears  after  stirring  (corresponding  to 
at  least  90  per  cent,  of  pure  Potassium  Sul- 
phite)." U.  8.  1880. 

The  medicinal  uses  of  this  salt  are  essentially 
those  of  the  other  sulphites.  It  acts  only  as  a 
slight  laxative  and  diuretic.  From  four  to  six 
drachms  (15.5-23.5  Gm.)  in  twenty-four  hours 
have  been  given  without  unpleasant  results.  It 
escapes  from  the  system  with  the  urine,  and  may 
be  found  for  some  hours  unchanged  in  the  state 
of  the  sulphite;  at  the  end  of  twenty- four  hours 
potassium  sulphate  is  found  in  the  urine  in- 
stead of  the  sulphite,  proving  that  the  salt  under- 
goes oxidation  in  the  body.  It  was  at  one  time 
much  used  as  a  germicide  in  bacterial  diseases, 
but  has  no  power  over  microscopic  organisms  in 
the  blood,  and  has  passed  out  of  vogue. 

The  local  effects  of  the  salt  are  probably  less 
doubtful  than  the  constitutional,  but  even  as  a 
local  remedy  it  is  inferior  to  sodium  sulphite  and 
sulphurous  acid.  Dose,  from  fifteen  grains  to  a 
drachm  (1-3.9  Gm.),  repeated  so  as  to  amount  to 
from  a  fourth  of  an  ounce  to  an  ounce  in  twenty- 
four  hours. 

Potassium  Sulphocyanate.  Potassii  Sulpho- 
cyanas.  KSCN.  Hulfocyanure  de  Potassium,  Fr. 
Kalium  Sulfocyanat,  Rhodankalium,  G. — Potas- 
sium sulphocyanate,  formerly  called  potassium  sul- 
phocyanide,  is  prepared  by  fusing  in  an  iron  vessel, 
at  a  low  red  heat,  a  mixture  of  two  parts  of  dried 
potassium  ferrocyanide  and  one  part  of  sublimed 
sulphur.  The  mass,  when  cold,  is  dissolved  in  boil- 
ing water,  and  to  decompose  some  ferric  sulpho- 
cyanate, the  solution  is  treated  with  potassium 
carbonate,  which  throws  down  the  iron  as  a  car- 
bonate, and  gives  rise  to  the  formation  of  a  fresh 
portion  of  potassium  sulphocyanate.  The  whole  is 
then  boiled  for  a  quarter  of  an  hour,  filtered  to 
separate  the  precipitated  iron,  and  evaporated 
that  crystals  may  form.  These  are  purified  from 
potassium  carbonate  by  being  dissolved  in  alcohol, 
which  takes  up  the  sulphocyanate  and  leaves  the 
carbonate.  The  alcoholic  solution  is  then  allowed 
to  crystallize.  Potassium  sulphocyanate  is  in 
long,  striated,  anhydrous  prisms,  deliquescent  in 
a  moist  atmosphere,  very  soluble  in  alcohol,  and 
having  a  cooling,  somewhat  biting  taste.  It  has 
been  proposed  by  Sommering  as  a  substitute  for 
hydrocyanic  acid  and  potassium  cyanide,  on  the 
ground  that  it  possesses  the  same  therapeutic 
properties  without  their  inconveniences. 

Potentilla. — Potentilla  reptans,  L.,  the  creeping 
cinquefoil  of  Europe,  and  Potentilla  canadensis, 
L.,  the  common  cinquefoil  of  America  ( Fam.  Rosa- 
cea), have  each  been  used  as  astringents  in 
diarrhoea,  chronic  catarrhs,  night  sweats,  etc. 
According  to  J.  C.  Peacock  (A.  J.  P.,  433,  1900), 
dried  P.  norvegiea,  L.,  contains  four,  and  P.  cana- 
densis thirteen,  per  cent,  of  tannic  acid. 

Powder  of  Algaroth.  Pulvis  Algarothi.  Oxy- 
chloride  of  Antimony.  Nitro-muriatic  Oxide  of 
Antimony. — A  powder  rarely  used  now.  For  a 
description  of  its  uses,  properties,  etc.,  see  14th 
edition  U.  S.  D. 

Prasoid. — A  solution,  of  which  one  hundred 
drops  contain  0.135  Gm.  of  globularin  and  0.153 
Gm.  of  globularetin.  It  is  used  in  gout  and  rheu- 
matism in  doses  of  from  fifteen  to  twenty  drops 
(0.75-1.0  Cc),  three  times  daily. 

Primula. — The  leaves  of  the  various  species  of 
this  genus  produce  irritation  when  handled,  due 
to  a  secretion  in  the  glandular  hairs.  From  the 
roots  of  Primula  gratidiflora,  Bongault  and  Alland 


have  separated  a  crystalline  polyatomic  alcohol, 
primulite,  which  is  said  to  be  identical  with  the 
heptatomic  alcohol  volemite.  (C.  R.  A.  S.,  135, 
796.) 

Prinos.  Black  Alder.  Winterberry.  Fever- 
bush.  Prinos,  Fr.,  G. — The  U.  8.  P.  formerly  rec- 
ognized under  this  name  the  bark  of  Ilex  ver- 
ticillata  (L.),  A.  Gray  (Prinos  verticillatus,  L. ) 
(Fam.  llicacea?).  This  shrub  grows  in  the  United 
States  from  Canada  to  Florida,  and  west  to 
Missouri  and  Wisconsin,  frequenting  low,  wet 
places.  The  berries,  which  have  a  bitter,  sweet- 
ish, somewhat  acrid  taste,  are  sometimes  used  me- 
dicinally for  the  same  purposes  as  the  bark.  The 
dried  bark  was  officially  described  as  in  "  thin, 
slender  fragments,  about  one-twenty-fifth  of  an 
inch  (1  Mm.)  thick,  fragile,  outer  surface  brown- 
ish ash-colored,  with  whitish  patches  and  blackish 
dots  and  lines,  the  corky  layer  easily  separating 
from  the  green  tissue;  inner  surface  pale  green- 
ish or  yellowish;  fracture  short,  tangentially 
striate;  nearly  inodorous,  bitter,  slightly  astrin- 
gent." U.  S.  1880.  It  has  no  odor,  but  a  bitter 
and  slightly  astringent  taste.  Boiling  water  ex- 
tracts its  virtues.  William  J.  Lerch  failed  to  find 
berberine  in  it.     (A.  J.  P.,  1873,  251.) 

Black  alder  has  been  considered  tonic  and  as- 
tringent, and  has  been  used  in  diarrhoea  and  as  a 
substitute  for  Peruvian  bark,  but  has  no  anti- 
periodic  properties.  In  cases  of  flabby  or  ill-con- 
ditioned ulcers  it  is  popularly  used  both  locally 
and  internally  in  decoction  (two  ounces  in  three 
pints  of  water  boiled  to  a  quart).  Dose,  from  two 
to  three  fluidounces    (60-90  Cc). 

Prioria.  Prioria  Copaifera.  Griseb.  (Fam. 
Leguminosae. ) — The  oil  tree  is  a  native  of  the  West 
Indies,  where  it  attains  the  height  of  eighty  feet, 
and  yields  an  exudate  which  is  known  as  the 
gum  of  the  oil  tree.  This  is  a  thick  adhesive 
liquid,  resembling  copaiba,  usually  turbid  on  ac- 
count of  a  greenish  substance,  which,  however, 
finally  subsides,  leaving  a  clear,  brownish-yellow 
liquid.  For  chemical  study,  see  A.  J.  P.,  Jan. 
1898. 

Propione.  Di-ethyl-ketone.  C3H5.CO.C3H5. 
(Corresponding  to  acetone  or  di-methyl-ketone. ) 
A  mobile,  easily  soluble  liquid,  boiling  at  101°  C. 
(213.8°  F.).  Dose,  as  an  hypnotic,  from  eight  to 
forty-five  grains  ( 0.5-3.0  Gm. ) . 

Propyl  Alcohol  (normal  propyl  alcohol,  C2H5. 
CH3OH)  is  formed  in  the  fermentation  of  certain 
sugar  and  wine  residues,  as  from  the  marc  of 
grapes,  and  is  separated  from  the  fusel  oil  of  this 
fermentation.  It  is  a  colorless,  pleasant-smelling 
liquid,  boiling  at  96°  C.    (204.8°  F.). 

Protargol.  Protargolum. — A  combination  of 
silver  and  albumin,  containing  about  8  per  cent, 
of  metallic  silver.  A  yellow  powder,  soluble  in 
1  part  of  water,  the  solution  not  being  affected 
by  heat,  albumin,  hydrochloric  acid,  weak  sodium 
chloride  solution  or  sodium  hydroxide  solution. 
The  dry  salt  as  well  as  the  solution  should  be 
protected  from  light.  It  is  especially  valuable 
because  of  its  non-irritant  properties;  a  5  per 
cent,  solution  producing  no  pain,  only  a  slight 
burning  sensation,  when  applied  to  the  eye.  A 
Yi  to  2  per  cent,  solution  may  be  used  in  acute 
gonorrhoea;  a  5  to  10  per  cent,  solution  in  ure- 
thritis. 

Protea.  Protea  mellifera,  Thunb.  (Fam.  Pro- 
teacese. )  Sugar  Bush. — A  plant  growing  in  South 
Africa,  from  the  leaves  of  which  Merring  Beck  in 
1886  obtained  proteacin.  Merck  and  Hesse  sub- 
sequently named  the  principle   leucodrin.     Hesse 
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found  the  leaves  to  yield  from  2  to  5  per  cent,  of 
hydroquinone  associated  with  proteacic  acid.  (P. 
J.,  1896,  426.) 

Protogen. — An  albuminoid  compound,  obtained 
by  the  action  of  formaldehyde  on  serum  or 
egg  albumin.  Used  as  a  dietetic  food  for  children. 
Dose,  two  ounces  ( 62  Gin. ) ,  twice  daily  in  enema. 
Prunella.  Prunella  vulgaris,  L.  Self-heal. 
Heal-all.  Brunella  vulgaris.  Paquerette,  Fr. 
Braunelle,  Braunheil,  G. — A  small  perennial 
labiate  herb,  which  is  common  both  in  Europe 
and  the  United  States.  It  was  formerly  used 
in  hemorrhages  and  diarrhoea,  and  as  a  gargle 
in   sore   throat. 

Psidium.  Psidium  Guajava,  L.  [P.  pomiferuni, 
L.,  and  P.  pyriferum,  L. )  (Fam.  Myrtaeese. ) 
Guava. — Hartwich  has  examined  the  root,  bark, 
and  leaves  of  this  plant  from  India.  (See  Ph. 
Rev.,  1896,  257.) 

Psoralea. — Of  this  genus  (Fam.  Leguminosae) 
various  species  are  useful.  P.  castorea,  S.  Wats., 
P.  mcphitica,  S.  Wats.,  and  especially  P.  esculcnta, 
Pursh,  are  all  employed  by  the  Indians  of  the 
Northwestern  United  States,  and  by  the  settlers, 
as  articles  of  food,  P.  esculcnta  being  the  prairie 
turnip  or  prairie  potato,  the  tipsinah  and  taahgu 
of  the  Indians.  C.  Richardson  found  in  it  nearly 
70  per  cent,  of  starch,  and  5  per  cent,  of  a  new, 
rapidly  crystallizing  sugar,  which  has  not  been 
further  investigated.  /'.  glandulosa.  L.,  culm, 
yolochiahitl,  of  the  Mexican  Pharmacopoeia,  yields 
a  leaf  which  is  used  as  a  tonic  or  anthelmintic, 
and  an  emetic  root.  /'.  bituminosa,  of  Europe, 
and  P.  physodes,  Dough,  of  California,  are  popu- 
larly considered  tonic  and  emnicnagoguc.  while 
/'.  jiedunculata  (Mill.),  Vail.  ( /'.  meliUitoidcs. 
Michx.)  (Congo  root,  Bob's  mot,  Samson's  snake- 
root),  of  Virginia,  has  been  recommended  as  an 
aromatic  bitter  tonic,  especially  useful  in  chronic 
fliarrltua.  The  part  employed  is  the  root,  from 
which  MacNair  obtained  about  2  per  cent,  of 
a  volatile  oil,  having  the  specific  gravity  0.93,  a 
pungent  and  bitter  taste,  and  a  neutral  reac- 
tion; also  a  bitter  principle,  but  not  tannin. 
For  further  description,  see  A.  J.  P.,  July,  1889; 
also  14th  and  Kith  editions  of  U.  8.  If-  I'-  ooryli- 
folia,  L.,  of  India,  yields  :m  oleoresin  which  is 
used  in  the  treatment  of  t<u  coder  ma  and  other 
skin    diseases.     (/'.   «/.,    Sept.    1881.) 

Ptelea.  Ptclca  trifoliata,  L,  Water  Ash. 
Wing  Seed.  Shrubby  Trefoil.  Hop  Tree.  Ormc  a 
trois  feuilles,  Fr.  Hopfenbaum,  Kleebaum,  Q. 
(Fam.  Rutace:p.) — This  is  a  shrub,  six  or  eight 
feet  in  height,  growing  in  rocky  places  from  Long 
Island  to  Florida  and  west  to  Texas  and  Minnesota. 
The  root  bark,  dried,  occurs  in  cylindrical  rolls  or 
quills,  one  or  two  lines  in  diameter  and  from  one 
to  several  inches  long,  of  a  light  brownish  color, 
irregularly  wrinkled,  and  covered  with  a  thin 
epidermis.  Internally  it  is  a  yellowish  white,  but 
darkens  by  exposure.  It  has  a  peculiar  somewhat 
aromatic  odor,  and  a  bitter,  persistently  pungent, 
and  slightly  acrid,  yet  not  disagreeable  taste.  It 
yields  its  virtue  to  water,  but  more  readily  to 
alcohol.  Steer  found  it  to  contain  an  oleoresin 
of  an  acrid  and  bitter  taste.  He  also  extracted 
from  it  the  alkaloid  berberine,  which  is  probably 
the  tonic  principle,  while  the  oleoresin  may  impart 
to  the  bark  somewhat  stimulant  properties.  (A. 
J.  P.,  1867,  337.  See  also  Ibid.,  1862,  198.)  It 
is  said  to  have  been  much  employed  among  the 
physicians  of  the  Western  States  in  the  treat- 
ment of  dyspepsia,  and  generally  in  diseases  re- 
quiring a  mild,  non-irritating,  bitter  tonic. 


Ptomaines. — Within    recent   years   a   class   of 
very   interesting   compounds   have   been   described 
and  are  knowm  under  this  name.     They  are  alka- 
loid-like bases  obtained  from  animal  tissue  after 
decomposition    has    commenced,    hence    sometimes 
called  cadaveric  alkaloids.     Bence  Jones  and  Du- 
pre   {Ph.  Centralh.,  16,  No.  10)   first  published  a 
notice  of  the  finding  of  an  alkaloid-like  base  from 
a  decomposing  human  liver.    Its  sulphate  solution 
fluoresced,  and  in  other  ways  resembled  quinine, 
yielding  precipitates  also  with  the  usual  alkaloidal 
reagents,  potassio-mercuric  iodide,  phosphomolyb- 
dic  acid,  and  gold  and  platinic  chlorides.     It  ap- 
pears, however,  that  Marquardt  had  isolated  such 
bases  even  previous  to  this.     The  chief  investiga- 
tors of  this  class  of  alkaloids  have  been  Selmi, 
who   first  systematically   studied   them  and  gave 
them  the  name  ptomaines,  and  Brieger,  who  since 
1882  has  published  a  series  of  elaborate  studies 
and  has  classified  their  reactions.     From  cadavers 
which   had   been  buried  one,  three,   six,   and  ten 
months,   in  different  cases,   Selmi   obtained  bases 
of  strongly  alkaline  reaction,  all  of  which  formed 
characteristic  crystalline  compounds  with  a  solu- 
tion   of     hydrogen    iodide     containing    dissolved 
iodine.     Three  were  soluble  in  ether,  but  not  poi- 
sonous;    one,   insoluble   in   ether   but   soluble  in 
amy!  alcohol,  was  in  the  highest  degree  poisonous, 
producing  in  rabbits  tetanus,  strong  dilatation  of 
the  pupil,  paralysis  of  the  heart,  and  death.    All 
of  these  bodies  are  precipitated  by  the  usual  alka- 
loidal   reagents,   although    they   do    not   give   the 
color  reactions  of  the  alkaloids.     They,  however, 
change  rapidly  when  exposed  to  the  air.    Brieger's 
researches    established    the    additional    fact   that 
ptomaines  are  formed  during  the  earlier  stages  of 
decay,    and   that   they   are   in   general   of   a  non- 
benzenoid  character,  but  that  as  putrefaction  con- 
tinues  they   gradually   disappear   and  give   place 
to  well-known  benzenoid  compounds,  phenol,  cresol, 
indol,   etc.      Brieger   studied   the   ptomaines   from 
(a)   putrid  horse  flesh,  beef,  and  human  muscular 
tissue;     (6)    from  putrid  fish;     (c)    from  putrid 
cheese;     (d)    from    putrid   glue;     and    (e)    from 
putrid    yeast.      The    bases    obtained    are    of   two 
classes.     At  first  are  obtained  oxygenated  bases, 
like     choline,     C'sHieNOa,     muscarine,     C5II15NO3, 
neurine,  C5II13NO,  gadinine,  C7H18NO2,  and  teta- 
nine,  C13II20N2O4.    These  seem  later  to  disappear, 
and  amines  seem  to  be  almost  the  only  products. 
Among  those  mentioned,  the  simplest  are  dimethyl- 
amine,      (CHa)aNH,     trimethylamine,      (CH3)aN, 
and  tricthylamine,    (CaHgJsN.     A  number  of  the 
others  seem  to  be  diamines,  like  putrescine,  C4H12 
N2.   cadaverine,  C5H14N2,  saprine,  C5H16N2,  neu- 
ridine,   C6H14N2,   all    four   discovered   by   Brieger 
in  the  cadaver,  collidine,  CgHuN,  hydrocollidine, 
C11H13N,  parvoline,  C9H13N,  and  tyrotoxicon  {di- 
azobenzene),   C6H6N2,   discovered  by   Vaughan  in 
poisonous  cheese  and  in  ice  cream  which  had  been 
allowed  to  become  stale. 

The  formation  of  these  volatile  and  frequently 
actively  poisonous  bases  in  the  cadaver  would 
seem  to  make  the  task  of  the  toxicologist  very  diffi- 
cult when  the  search  for  poisonous  bases  has  been 
delayed  until  decomposition  has  set  in.  Any  re- 
agent or  reagents,  therefore,  which  will  enable 
the  chemist  to  decide  between  vegetable  bases  and 
these  ptomaines  becomes  very  important.  Brouar- 
del  and  Bontury  {C.  R.  A.  8.,  92,  1056)  state  that 
they  have  found  such  a  decisive  reagent  in  potas- 
sium ferricyanide.  This  compound  when  treated 
with  a  solution  of  a  pure  vegetable  alkaloid  is 
unacted  upon  by  it;    while,  under  the  same  con- 
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ditions,  it  is  instantly  reduced  to  the  state  of 
ferrocyanide  by  a  ptomaine,  and  thus  becomes 
capable  of  forming  Prussian  blue  with  a  ferric 
salt.  Up  to  the  present  but  two  exceptions  to  this 
rule  have  been  found, — morphine,  which  readily 
reduces  potassium  ferricyanide,  and  veratrine, 
which  gives  traces  of  such  reduction.  It  is  pos- 
sible, however,  that  in  this  last  case  the  reducing 
action  is  due  to  certain  impurities  which  the 
investigators  were  unable  to  remove  completely 
from  the  veratrine  employed  by  them. 

Ptomaines  are  probably  devoid  of  medicinal  prop- 
erties, but  are  of  great  interest  to  the  toxicologist, 
not  only  from  a  chemical  standpoint,  but  also 
from  the  fact  that  they  are  excessively  fatal  in 
their  effects  upon  the  animal  economy.  The  well- 
known  action  of  putrescent  flesh,  the  curious 
poisonings  sometimes  produced  by  lobsters  and 
other  animals  which  feed  upon  carrion,  are  in  all 
probability  caused  by  them.  In  regard  to  treat- 
ment of  poisoning  by  putrid  animal  matters, 
our  present  knowledge  only  justifies  the  imme- 
diate evacuation  of  the  stomach  and  bowels  and 
the  meeting  of  the  various  indications  as  they 
arise.  For  fuller  information  as  to  the  formation  of 
ptomaines,  their  detection,  separation,  and  clinical 
features,  see  Ptomaines  and  other  Animal  Alka- 
loids, by  A.  C.  Farquharson,  M.D.  Bristol,  Eag. : 
John  Wright  &  Co.,  1892. 

Pulmoform.     Hethylene-diguaiacol. 

rTT^^3'^11''  (OH)        T,  ■      •  substance 

L±l2<C6H3(OCH3)  (OH)*  inis  1S  a  suDstance 
obtained  by  the  action  of  formaldehyde  upon 
guaiacol.  It  is  a  yellow,  tasteless  powder,  having 
the  same  properties  as  pneumin,  for  which  it  may 
be  substituted  in  the  same  dose. 

Pulmonaria.  Pulmonaria  officinalis,  L.  Lung- 
wort. Pulmonaire,  Fr.  Lungenkraut,  G.  (Fam. 
Boraginaceae. ) — An  herbaceous  perennial,  Euro- 
pean plant,  sometimes  cultivated.  The  leaves 
have  been  employed  in  catarrh,  haemoptysis,  and 
consumption,  but  their  virtues  are  doubtful. 

Pulsatilla.  U.  S.  1890.  Pulsatilla.—"  The  herb 
of  Anemone  Pulsatilla  and  of  Anemone  pratensis 
Linne  (nat.  ord.  Ranunculacece) ,  collected  soon 
after  flowering.  It  should  be  carefully  preserved, 
and  not  be  kept  longer  than  one  year."  U.  S.  1890. 

The  genus  Anemone  is  composed  of  small  herbal 
plants  growing  in  almost  all  the  temperate  coun- 
tries of  the  world,  and  probably  possessed  very 
generally  of  the  acrid  rubefacient  properties  of 
the  Ranunculaceae.  The  A.  ludoviciana,  Nutt. 
(Pulsatilla  ludoviciana  (Nutt.),  Heller,  A.  nuttal- 
liana,  Gray),  an  American  species,  growing  in 
Minnesota  and  other  parts  beyond  the  Mississippi, 
has  been  employed  with  supposed  advantage  by 
W.  H.  Miller  of  St.  Paul,  in  chronic  diseases  of 
the  eyes,  in  cutaneous  eruptions,  and  in  syphilitic 
affections.  A.  W.  Miller  also  found  anemonin 
in  it.  (A.  J.  P.,  1862,  p.  300:  see  also  A.  J.  P., 
xlv.  299.)  A.  nemorosa,  L.,  which  is  common  in 
Europe,  is  said  to  act  as  a  poison  to  cattle,  pro- 
ducing bloody  urine  and  convulsions.  It  is  stated 
also  to  have  proved,  when  applied  to  the  head,  a 
speedy  cure  for  tinea  capitis.  It  is  probable  that 
the  American  A.  quinquefolia,  L.,  at  first  described 
as  a  variety  of  A.  nemorosa,  has  similar  prop- 
erties. 

A.  patens,  L.,  var.  nuttalliana,  Gray,  was  for- 
merly recognized  as  a  source  of  pulsatilla.  The 
plant  is  that  mentioned  in  the  foregoing  para- 
graph as  A.  ludoviciana.  As  Gray  has  pointed 
out,  it  is  more  like  A.  Pulsatilla,  L.,  than  like 
A.  patens,  L. 


A.  Pulsatilla,  L.  (Pulsatilla  vulgaris,  Mill.) 
This  plant  has  its  flower-stalk  from  five  to  eight 
inches  high,  with  large  solitary  flowers,  having 
six  dull  violet-purple  sepals,  which  are  very  downy 
on  the  exterior,  and  an  involucre  which  is  at  first 
near  the  flower  and  afterwards  becomes  more  re- 
mote. The  radical  leaves  are  on  long  footstalks, 
and  two  or  three  times  divided  into  long  linear 
segments.  It  is  a  very  common  plant  in  England 
and  Northern  Europe. 

Beckurts  obtained  anemone  camphor  by  treat- 
ing in  each  case  the  aqueous  distillate  of  A. 
nemorosa,  A.  pratensis,  and  A.  Pulsatilla  with 
chloroform.  It  is  unstable,  splitting  easily  into 
anemonin  and  anemonic  acid,  the  latter,  when 
treated  with  alkalies,  yielding  anemoninic  acid, 
C10Hi206.  (P.  J.,  1885,  365.)  The  formula 
of  anemonin  is  CioH804.  It  is  only  slightly 
soluble  in  cold  alcohol,  but  readily  soluble  in  hot 
alcohol,  and  very  slightly  soluble  in  boiling  ether 
or  water.  It  is  decomposed  at  temperatures  above 
152°  C.  (305.6°  F.),  and  dissolves  in  alkalies  with 
yellow  color,  changing  at  the  same  time  into  ane- 
monic acid,  C10H10O5.  Hanriot  (J.  C.  8.,  1887, 
843)  has  further  studied  anemonin.  He  finds  that 
it  melts  at  156°  C.  (312.8°  F.)  and  decomposes  at 
270°  C.  (518°  F.)  with  partial  sublimation.  With 
zinc  dust  or  hydriodic  acid  in  sealed  tubes,  a  small 
quantity  of  a  hydrocarbon  is  formed  which  ap- 
pears to  be  cymene  or  cumene.  If  anemonin  be 
dissolved  in  chloroform  and  treated  with  excess 
of  bromine,  it  will  yield  the  compound  CioH8Br4 
O4;  this  crystallizes  from  benzene  in  octohedra 
which  do  not  melt  without  decomposition.  When 
treated  with  nascent  hydrogen  in  an  acid  solu- 
tion, anemonin  yields  hydroanemonin,  C10H12O4, 
which  crystallizes  from  boiling  petroleum  in  large 
colorless  laminae  which  contain  1  molecule  of  H20, 
melt  at  78°  C.  (172.4  F.),  and  distil  without  de- 
composition at  from  210°  to  212°  C.  (410°-414° 
F.)  under  a  pressure  of  10  Mm.  Hydroanemonin 
is  much  more  stable  than  anemonin. 

Medicinal  Properties  and  Uses. — Pulsatilla  is  a 
violent  irritant,  producing  when  taken  in  suffi- 
cient amount  excessive  vomiting  and  purging, 
with  pain,  hematuria,  tremors,  dyspnoea,  and  col- 
lapse. The  statements  of  the  physiological  action 
of  anemonin  vary  so  much  that  there  can  be  little 
doubt  that  different  experimenters  have  used  dif- 
ferent substances  under  the  same  name.  Noel 
and  Lambert  (A.  J.  P.,  1897)  affirm  that  it  has 
no  action  upon  the  heart  but  affects  powerfully 
the  central  nervous  system,  producing  in  the  leaver 
animals  progressive  paralysis  of  spinal  origin. 
On  the  other  hand,  Bronevski  (Med.  Press,  Aug. 
1886)  affirms  that  anemonin  affects  very  power- 
fully not  only  the  nerve  centres  but  the  heart 
itself.  The  strength  of  commercial  anemonin  is 
variable.  Broudgeest  gives  the  fatal  dose  for 
the  rabbit  as  200  Mgm.  per  kilo,  while  in  Noel 
and  Lambert's  experiments  0.16  gramme  per  kilo 
was  required  to  kill  the  guinea  pig.  Authors 
place  the  dose  for  man  at  from  five-sixths  to  one 
and  one-half  grains  (0.05-0.096  Gm.)  a  day,  in 
divided   amounts. 

It  has  been  claimed  for  pulsatilla  that  it  acts 
powerfully  upon  the  genitalia  in  men  and  women, 
and  is  useful  in  dysmenorrhea  and  ovarian  irrita- 
tion; also  epididymitis  and  orchitis.  Our  own 
experience  with  it  is  in  accord  with  that  of  many 
practitioners, — that  unless  given  in  infinitesimal 
dose,  with  much  ceremony,  it  fails  to  achieve  any 
good  in  these  various  cases,  so  that  the  effect 
which    sometimes    follows    its    use    in    hysterical 
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women  is  of  psychical  origin.  Noel  and  Lambert 
especially  commend  a  liuidextract  made  from  the 
fresh  herb,  of  which  they  state  that  from  seventy- 
five  to  one  hundred  and  twenty- five  minims  (4.6- 
7.8  Cc. )  may  be  exhibited  in  the  course  of  twenty- 
four  hours.  The  dose  of  the  dried  powder  is 
commonly  given  as  from  two  to  three  grains 
(0.13-0.2  Gm.),  but  probably  much  larger 
amounts  can  be  safely  taken. 

Pumice  Stone.  Pumcx.  Obsidian. — A  very 
light  porous  stone,  found  in  the  vicinity  of  active 
and  extinct  volcanoes,  and  believed  to  have  been 
thrown  up  during  their  eruption.  The  spongy 
structure  of  pumice  is  believed  to  be  due  to  the 
effects  of  aqueous  vapor  upon  lava  while  in  a 
fluid  state.  The  pumice  stone  of  commerce  is  said 
to  be  obtained  chiefly  from  Lipari.  It  is  used 
whole,  in  the  manner  of  a  file,  for  removing  the 
outer  surfaces  of  bodies,  or  for  rubbing  down 
inequalities,  and,  in  the  state  of  powder,  for 
polishing  glass,  metals,  stones,  etc..  purposes  to 
which  it  is  adapted  l>v  the  hardness  of  its  par- 
ticles.   (See  P.  J.,  1882.) 

Pural. — Powdered  wood  charcoal  is  saturated 
with    a    mixture    of    menthol,    phenol,    and    benzoic 

acid,  and  compressed   into  cylinders.     The  latter 

when  dried  are  ignited  by  a  Jlanie  and  used  for 
disinfect  ing  rooms. 

Purgatol.  J'urnatin.  Antkrapurpuriiu  <ii<n<- 
hih.  Diaoetyl  Eater  <>l  Anthrapurpurine,  or 
Triomyanthraquinone.     CmHs(OH  i  (OUsH*0)fO»- 

This  substance  occurs  as  an  orange  colored  crystal- 
line powder,  melting  at  17.'»c  to  ITS'  ('.  (347°- 
352.4°  F. ),  insoluble  in  water  and  in  dilute  acids, 
but  slowly  soluble  in  weak  alkali  and  splitting 
up  with  development  of  a  deep  violet-red  colora- 
tion. 

Purgatol    is    said    to    be    ■    laxative    similar    to 

emodin,  to  which  it  i-  chemically  allied,  it  is 
absorbed  to  ome  extent,  causing  the  urine  to  be- 
come red.  It  has  been  specially  recommended  in 
chniiiir    oonstipation    in    doeet    of    eight    grains 

(0J5   liin.l,   increased    if   necessary,   and    i-   said    to 

aei  in  from  three  to  twelve  hours  without  pain. 

Pycnanthemum.  KoeUia  flesuoaa  (Walt.), 
MncM.  (Origanum  flemwum,  Walt..  Pyonan- 
ih,  inn  in  linii'iliiini.  Pursh.)  /'  y*t  "'' ry  Weed. 
This  American  mint  is  popularly  used  in  bowel 
complaints;  its  hot  infusion  is  diaphoretic. 
,1.  ./.  /'..  1894,  (i;..  169;  Ph.  Bund.,  1896,  32.) 

Pyramidon.  Dirmethyl-emido-pht  niil-<lini<  iln/l- 
pi/razulon. — This  is  a  derivative  of  antipyrine  in 
which  an  H  atom  of  the  pyrasolon  group  ia  re- 
placed by  a  dimethyl  amido  L'toup.  It  is  said  to 
l.e  formed  by  reducing  iso-nitroeo-antipyrine  and 
metbylating  the  product  so  obtained.  Pyramidon 
is  a  yellowish-white  crystalline  powder,  soluble  in 
water  to  the  extent  of  1  in  10  (maximum  of 
solubility  is  reached  at  80°  C,  176°  F.),  and 
practicallv  tasteless.  Pyramidon  may  be  easily 
distinguished  from  antipyrine  by  its  color  reactions 
with  various  reagents.  Ferric  chloride  gives  a 
deep  blue-violet  fugitive  color,  and  not  the  red 
of  antipyrine.  Nitrous  acid  gives  a  fugitive  violet 
instead  of  the  more  permanent  preen  of  iso-nitroso- 
antipvrine.  Nitric  acid  also  jrives  a  violet  to  ante- 
thyst  coloration.  In  the  urine  pyramidon  may 
be'vt  be  detected  by  ferric  chloride,  although  the 
color  produced  is  no  longer  a  pure  blue,  but 
Toknv  red  with  a  tinge  of  amethyst. 

Fil'ehne  (B.  K.  W.,  1896)  states  that  pyramidon 
resembles  in  its  action  antipyrine,  and  is  equally 
efficient  as  an  antipyretic  and  analgesic,  but  affirms 
that  it  is  much  more  active  and  that  its  effects  are 


more  lasting  than  those  of  antipyrine.  It  is 
readily  absorbed  and  is  said  to  be  eliminated 
through  the  kidneys  in  part  unchanged,  in  part 
converted  into  rubaronic  acid,  and  in  part  into 
a  material  which  is  colored  deeply  by  ferric 
chloride  and  is  probably  antipyryl  urea.  Accord- 
ing to  Ssadkowski  it  is  a  stimulant  to  the  heart 
and  blood  vessels,  so  that  in  phthisis  with  high 
arterial  pressure  it  may  produce  haemoptysis.  It 
has  been  used  as  an  antipyretic  and  as  an 
analgesic.  As  an  antipyretic  its  influence  is  slow 
and  continuing,  and  some  observers  assert  that 
it  is  more  prone  than  antipyrine  and  acetphenet- 
idin  to  produce  excessive  sweating  and  collapse. 
It  has  been  highly  commended  in  migraine, 
neuralgia,  and  similar  conditions;  also  in  asthma 
of  nervous  origin.  The  statements  of  Filclme  are 
confirmed  by  Horncffer  (B.  K.  IV.,  xxxiv.  1897), 
who  further  says  that  be  has  given  it  daily  for 
two  months  without  any  disagreeable  results. 
The  dose,  from  five  to  twenty  grains  (0.32-1.3 
Gm.),  may  be  repeated  every  three  or  four  hours, 
not  exceeding  forty  grains  (2.6  Gm.)  in  the 
twenty-four  hours,  administered  in  capsule  or  in 
aromatic  solution. 

Pyramidon  Camphorate.  Pyramidonis  Cam- 
phoras.  Pyramidon  Bicamphorate.  Pyramidonis 
Bioamphorue. — It  is  asserted  that  the  union  of 
camphoric  acid  with  pyramidon  markedly  lessens 
its  tendency  to  produce  sweating,  so  that  it  may 
be  used  as  an  antipyretic,  and  the  bicamphorate 
has  been  strongly  recommended  as  an  antihidrotic 
in    the    night    sin, its  of    phthisis. 

Pyramidon  Salicylate.  Pyramidonis  Salicylate 
This  substance  has  been  proposed  as  a  substitute 
for  tin  older  salicylates,  anil  may  be  used  in  their 
stead  in  subacute  and  chronic  cases.  The  dose 
i.l  ;iny  of  these  preparations  of  pyramidon  is 
eight  to  twelve  grains   (0.6-0.78  Gm.). 

Pyrantin.     P-ethoxyphenylsuocinimide.    Pheno- 

succin.  I  r~~  ^N— CaH4— OCaH6.  It  is  pre- 
pared by  melting  together  p-amidophenetol  hydro- 
chloride or  acetphenetidin  with  succinic  acid  and 
extracting  with  alcohol.  It  is  colorlea  crystal- 
li/.cs  ii edles  melting  at  155°  ('.  (311°  K.),  is  in- 
soluble in  ether,  but  soluble  in  83. (i  parts  of  boil- 
ing water  and  in  1317  parts  of  water  at  17°  C. 
(62.6°  F.).  Alkalies  convert  it  into  salts  of  p-eth- 
oxyphenylsuccinamic  acid,  which  arc  soluble  in 
water.  A.  Piutti  Btates  that  this  drug  possesses 
properties  analogous  to  acetphenetidin.  Renzi  and 
I),  Govanni  have  found  it  especially  useful  in 
acute  rli' ,i 7ii nt ism  in  doses  of  from  fifteen  to  forty- 
five  grains  (1-3  Gm.)  per  day.  It  is  said  to 
have  no  action  on  the  cardiac,  respiratory,  or 
digestive  organs.     (Chem.  Ztg.,  xx.) 

Pyranum.  Pyrenol.  Thymol-sodium  Benzoyl- 
oxybenzoate  —  This  is  a  white,  hygroscopic,  crystal- 
line powder  with  an  aromatic  odor  and  a  sweetish 
taste.  It  dissolves  readily  in  water,  one  part  to 
five,  and  in  alcohol,  one  part  to  ten.  This  sub- 
stance, which  apparently  undergoes  change  in  the 
system  (salicvlic  acid  and  thymol  having  been 
detected  in  the  urine  after  its  administration), 
was  brought  forward  by  Schlesinger  ( Th.  M.,  Feb. 
1903)  as  an  antipyretic  and  antineuralgic.  Fif- 
teen grammes  given  to  a  healthy  man  in  three 
days  produced  no  other  symptoms  than  sweating, 
and  in  the  animal  large  doses  caused  only  a  slight 
fall  in  the  arterial  pressure.  It  was  used  in 
various  eases  of  chronic  and  acute  fevers;  was 
found  to  be  superior  to   salicylic  acid   in  acute 
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rheumatism,  and  to  have  very  remarkable  anal- 
gesic properties.  Dose,  fifteen  grains  (1  Gm. )  re- 
peated up  to  forty-five  grains  (3  Gm.)  in  a  day, 
if  required. 

CH  =  CH\ 
Pyrazole.         CUEUN»(jL-  \NH).— This 

compound  has  been  prepared  by  acting  upon  epi- 
chlorhydrin  with  hydrazine  in  the  presence  of 
zinc  chloride.  It  is  a  basic  substance,  crystallizing 
in  needles,  melting  at  70°  C.  (158°  F.),  and  boil- 
ing at  188°  C.  (370.4°  F.).  It  is  readily  soluble  in 
water,  alcohol,  and  ether.  All  of  the  pyrazole 
derivatives  were  found  by  Tappeiner  (A.  E.  P.  P., 
1891)  to  act  as  paralyzants  of  the  central  nervous 
system.  Only  one  of  them,  phenylmethylpyrazol- 
carboxylic  acid,  seems  to  promise  value  in  prac- 
tical medicine,  on  account  of  its  extraordinarily 
active  diuretic  effects  upon  both  the  lower  ani- 
mals and  man.  Daily  dose,  from  fifteen  to  thirty 
grains   (1.0-2.0  Gm.). 

Pyridine.  C5H5N. — Pyridine  is  the  first  of  a 
series  of  homologous  bases  which  are  found  in 
coal  tar  naphtha,  in  shale  oil,  in  peat  tar,  in  to- 
bacco smoke,  and  more  especially  in  the  product 
known  as  Dippel's  oil,  obtained  by  the  distillation 
of  bones  and  other  animal  matter.  It  has  been 
used  as  an  antiseptic  and  germicide,  and  is  em- 
ployed in  Germany  for  "  denaturating "  alcohol 
for  manufacturing  uses.  Pure  pyridine  is  a  color- 
less liquid,  with  a  powerful  and  persistent  odor, 
of  sp.  gr.  0.9858  at  0°  C.  (32°  F.),  and  boils  at 
115°  C.  (239°  P.).  It  is  miscible  with  water  in 
all  proportions,  but  is  precipitated  from  its  solu- 
tion by  excess  of  sodium  hydroxide.  It  is  also 
miscible  with  alcohol,  ether,  chloroform,  benzene, 
and  fatty  oils.  In  toxic  dose  pyridine  is  a  violent 
poison,  producing  cyanosis,  methaemoglobinaemia, 
great  muscular  weakness  from  paralysis  both 
of  the  motor  centres  and  nerves,  and  finally 
death  from  failure  of  respiration.  De  Renzi 
asserts  that  in  small  doses  it  stimulates  the 
heart,  increases  the  blood  pressure,  and  is  a  useful 
remedy  in  angina  pectoris.  It  was  first  introduced 
into  practical  medicine,  as  a  remedy  for  asthma, 
by  Germain  See,  whose  statement  has  since  been 
confirmed  by  various  clinicians.  See  employed  it 
by  exposing  about  a  drachm  upon  a  plate  in  a 
small  room,  in  which  the  patient  remained  from 
twenty  to  thirty  minutes,  the  process  being  re- 
peated several  times  a  day;  or  from  five  to  fifteen 
minims  in  two  ounces  of  water  may  be  taken  by  an 
atomizer;  or  five  minims  may  be  inhaled  directly. 
De  Renzi  has  given  it  internally  in  the  daily  dose 
of  six  minims  gradually  increased  to  twenty-five. 

Pyridine  Tricarboxylic  Acid.  C5H2(C0'0H)3N. 
This  important  derivative  of  pyridine  may  be 
prepared  by  the  oxidation  of  methyl-pyridine  (pic- 
oline),  or  is  obtained  from  certain  natural  alka- 
loids, such  as  quinine,  quinidine,  and  cinchonidine, 
by  boiling  with  an  alkaline  solution  of  potassium 
permanganate.  It  forms  prisms  melting  at  244° 
C.  (471.2°  F.).  This  substance  is  said  to  be  an 
active  antiseptic  and  antipyretic,  and,  according 
to  Rademaker,  in  malarial  fever  even  surpasses 
quinine,  when  given  in  dose  of  ten  grains  (0.65 
Gm.)  after  the  paroxysm.  The  same  authority 
asserts  that,  when  given  in  doses  of  from  one  to 
two  grains  (0.0G5-0.13  Gm.).  it  will  arrest  the 
paroxysm  of  spasmodic  asthma.  It  has  also  been 
used  in  typhoid  fever  as  an  antipyretic,  and  as  a 
specific  in  gonorrhoea,  when  it  is  given  bv  injec- 
tion. (Medical  Herald,  June,  1887,  1888.)  No 
accidents  have  been  reported  from  its  use. 


Pyrosal. — Aniipyrine  salicyl-acetate  forms  color- 
less needles  or  plates  of  an  acid  but  not  bitter 
taste  which  are  difficultly  soluble  in  water.  Pyro- 
sal is  said  to  contain  about  50  per  cent,  of  anti- 
pyrine,  36  per  cent,  of  salicylic  add,  and  14  per 
cent,  of  acetic  acid.  It  is  asserted  to  be  broken  up 
in  the  intestinal  canal  into  its  constituents,  and  to 
exert  their  influence  in  the  human  system,  and 
has  been  used  in  polyarthritis,  severe  influenza, 
febrile  cystitis,  migraine,  and  sciatica,  in  doses  of 
from  eight  to  fifteen  grains  (0.5—1.0  Gm.),  from 
two  to  six  times  daily. 

Quebracho  Colorado  and  Quebracho  Gum  are 
respectively  the  wood  and  the  dried  juice  or 
aqueous  extract  of  the  Loxopterygium  Lorentzii 
(Fam.  Anacardiacea),  a  large  tree  grow- 
ing in  the  Argentine  Republic.  The  wood  is 
very  heavy,  hard,  and  of  a  reddish-brown  color. 
(See  A.  J.  P.,  1879,  p.  152;  also  Penzoldt,  loc. 
cit.;  P.  J.,  xii.)  Quebracho  Colorado  has  been 
used  as  a  substitute  for  the  true  quebracho, 
but  is  essentially  different  from  it,  and  prob- 
ably is  a  simple  astringent  and  gastrointestinal 
stimulant,  although  Penzoldt  claims  that  it  is 
similar  in  its  action,  but  much  weaker  than  que- 
bracho bianco.  Perkin  and  Gunnel  have  deter- 
mined the  yellow  coloring  matter  of  the  wood  of 
quebracho  Colorado  to  be  identical  with  fisetin. 
('i5Hio06,  the  coloring  matter  of  young  fustic, 
Cotinus  Cot  inns  (L. ),  Karst.  It  occurs  in  glisten- 
ing yellow  needles,  dyeing  similarly  to  quercetin, 
and  yields  compounds  with  mineral  acids.  Its 
benzoyl  and  acetyl  derivatives  have  also  been  pre- 
pared*. Fused  with  alkalies  it  yields  protocat- 
eehuic  acid  and  probably  resorcinol.  Ellagic  and 
gallic  acids  have  also  been  obtained  from  the 
wood,  these  being  probablv  formed  during  the 
isolation  of  the  fisetin.      (A.'. J.  P.,  Xov.  1896,  620.) 

Quina  Morada. — This  drug,  growing  in  Bo- 
livia and  the  Argentine  Republic,  and  there  cred- 
ited with  the  therapeutic  values  of  cinchona,  is 
produced  by  Chrysoxylum  (Pogonopus,  Kl.)  feb- 
rifugum,  O.  Kze.  (Fam.  Rubiaceae. )  It  has  been 
studied  by  Arata  and  Canzoneri,  who  find  in  it  a 
blue  fluorescent  substance,  inorudin.  and  an  alka- 
loid,  moradeine.    (P.   •/.,  April,    1890.) 

Quinacetine  Sulphate.  1  <'27H3i-\302)2H2 
SO4.H2O. — This  is  obtained  by  the  reaction  of 
certain  organic  compounds  with  methoxylated  di- 
tetrahydro-chinolyl.  It  is  a  colorless,  odorless,  and 
tasteless  powder,  and  dissolves  readily  in  acidu- 
lated water.     It  is  antipyretic  and  anodyne. 

Quinic  Acid-  Acidum  Quinicum.  Kinic  Acid. 
Hexahydro-tetraoxybenzoic  Acid.  C6H.H6. (OH) 4 
COOH. — Forms  colorless  rhombic  prisms,  easily 
soluble  in  water,  difficultlv  soluble  in  stron?  alco- 
hol, which  fuse  at  162°  C."(324°  F.)  Found  natu- 
rally in  cinchona  bark,  in  the  coffee  bean,  and 
other  sources.  Led  by  the  belief  that  the  decrease 
in  the  elimination  of  uric  acid,  which  is  said  to  be 
produced  by  strawberries,  is  due  to  quinic  acid, 
Weiss  of  Basel,  experimentally  determined  that 
quinic  acid  checks  the  formation  of  uric  acid  in 
the  body,  and  was  led  to  propose  it  and  its  salts 
as  remedies  in  the  treatment  of  gout.  This  theory 
of  the  action  of  quinic  acid  is  certainly  not  estab- 
lished and  of  doubtful  correctness,  but  has  given 
rise  to  practical  trials  of  quinates  by  various 
clinicians  in  gout  with  asserted  good  results. 
Quinic  acid  is  converted  in  the  system,  first  into 
benzoic,  and  second  into  hippuric  acid.  Various 
combinations  of  quinic  acid  have  appeared  in  com- 
merce, often  under  proprietary  names.  The  most 
important  are  the  following: 
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Chinotropin.  Hexamethylenetetramine  Quinate. 
It  is  claimed  for  this  combination  of  quinic  acid 
and  hexamethylenetetramine  that  it  is  superior 
to  quinic  acid  alone  in  many  case-,  because  of 
the  decomposition  of  the  hexamethylenamine  in 
the  system  with  the  formation  of  formaldehyde 
and  consequent  reactions  of  that  body  with  uric 
acid  resulting  in  soluble  compounds.  It  appears 
to  be  specially  useful  in  cases  of  gouty  diseases 
of  the  urinary  tract. 

Piperazine  Quinate.  Piperazine  Kinate  (Sido- 
nal). — The  quinates  of  piperazine  and  its  deriva- 
tives, such  as  dimethylpiperazine,  are  white  crys- 
talline powders  which  are  of  slight  taste  and 
are  soluble  in  water.  They  form  salts  with  the 
alkali  metals  when  their  aqueous  solutions  are 
mixed  with,  alkaline  carbonate  and  evaporated. 
It  is  claimed  that  they  exert  the  activity  of  quinic 
acid  and  of  piperazine  in  gout,  restraining  the 
production  of  uric  acid  and  causing  the  forma- 
tion of  hippuric  acid  in  the  organism.  It  is 
asserted  that,  while  this  substance  gives  brilliant 
results  in  the  treatment  of  gout,  especially  during 
the  attack,  it  is  of  little  value  in  articular  rheu- 
matism. Xeic  sidonal  is  the  salt  of  an  inner 
anhydride  of  quinic  acid  which  changes  in  the 
intestines  and  blood  readily  into  quinic  acid, 
i'iperazine  quinate  is  a  white  powder,  freely 
soluble  in  cold  water,  which  is  given  in 
doses  of  from  seventy-five  to  one  hundred  and 
twenty  grains  (5-7.7  Gra.)  per  day.  Richter  found 
that  the  deposits  of  uric  acid  which  are  produced 
in  pigeons  by  injecting  potassium  chromate  were 
prevented  by  the  simultaneous  administration  of 
sidonal,  and  a  number  of  observers  have  reported 
excellent  results,  both  in  acute  and  chronic  gout, 
from  the  use  of  the  remedy. 

Quinotrojiinr.  Urotropine  Quinate. — This  quinic 
compound  is  furnished  eommei daily  in  two  forms, 
Quinotropine  I.  containing  73  per  cent,  quinic 
acid  ami  27  per  cent,  urot ropirie ;  Quinotropine 
II.  containing  SO  per  cent,  quinic  acid  and  BO 
per  cent,  urotropine.  These  compounds  yield 
aqueous  solutions  of  a)i  acid,  agreeable  taste.  Ac- 
cording to  Nicolaicr  and   Hagenbeig    (sec  al-o    I SJ 

la  Camp,  .1/.  If.  It '..  LQ01,  No.  30),  quinotropine 

does   not   decrease  the  excretion   of  uric  acid,  but 
aids  in  its  solution   in  the   urine. 

Dose,  Quinotropine  I:  fifty-five  to  eighty  grains 
(3.0-5.2  Qm.)  per  day.  Quinotropine  II:  seventy- 
fire  to  one  hundred  and  ten  grains  (ft. 0-7.1  Dm.) 
per  day. 

Urol,  Urea  Quinate,  a  combination  of  two  mole- 
cules of  urea  and  one  of  quinic  acid,  has  the 
composition  C7Hi206.2CO(NH2)2;  forms  pris- 
matic crystals  melting  at  100°  to  107°  C.  (222.8°- 
224.0°  F. ).  It  is  recommended  by  Van  Noorden 
in  doses  of  thirty  to  seventy-five  grains  (2-5  Gm.) 
dissolved  in  a  tumblerful  of  hot  water,  on  rising 
and  going  to  bed,  as  a  solvent  for  uric  acid. 

Urosin. — Lithium  Quinate,  a  mixture  of  quinic 
acid  and  lithium  citrate,  has  been  put  upon  the 
market  in  the  form  of  tablets  which  contain 
0.5  Gm.  of  quinic  acid  and  0.15  Gm.  of  lithium 
citrate.  Six  to  ten  5  grain  tablets  may  be  given 
in  a  day. 

Quinine  Arsenate.  Quinince  Arsenas.  2(C2o 
H24N202).H3As04+  8H20.— Made  by  precipitat- 
ing a  solution  of  10  parts  of  quinine  hydrochloride 
in  200  parts  of  water  with  a  solution  of  3.9 
parts  of  sodium  arsenate  dissolved  in  100  parts 
of  water.  The  precipitate  is  washed  and  purified 
by  recrystallization.  In  white  prismatic  crystals. 
slightly  soluble  in  cold  water,  very  soluble  in  hot 


water.  The  salt  contains  69.39  per  cent,  of  quinine 
and  12.30  per  cent,  of  arsenic  acid.  Dose,  one  to 
three  grains    (0.065-0.20  Gm.). 

Quinine  Benzoate.  Quinince  Benzoas.  C20H24 
N2O2.C7H6O2. — It  may  be  made  by  neutralizing 
3  parts  of  benzoic  acid,  dissolved  in  hot  alcohol, 
with  8  parts  of  anhydrous  quinine  and  crystal- 
lizing. The  salt  contains  about  73  per  cent,  of 
quinine.  Difficultly  soluble  in  water,  requiring 
about  370  parts  for  solution. 

Quinine  Borate.  Quininas  Boras.  C20H24X2O2. 
H3B03. — Mix  10  parts  of  anhydrous  quinine  and 
1.91  parts  of  boric  acid  with  20  parts  of  water, 
evaporate  and  powder  the  dried  residue.  The 
salt  contains  about  84  per  cent,  of  quinine. 

Quinine  Bromate.  Quinince  Bromas.  C2oIIa4 
X2O2.HB1O3. — Made  by  salifying  quinine  with 
hydrobromic  acid.  It  forms  needle-like  masses 
of  crystals,  is  soluble  in  about  250  parts  of 
cold  water,  freely  in  warm  water  and  in  alcohol. 
Quinine  Carbonate.  Quinince  Carbonas.  C20 
H24?\2(-)2.Il2C03  +  H20. — The  carbonate  is  made 
by  passing  carbon  dioxide  through  a  mixture,  in 
which  freshly  precipitated  quinine  is  suspended, 
until  all  the  quinine  is  dissolved;  the  solution  is 
then   evaporated   and   crystallized. 

In  the  form  of  fine,  needle-like  crystals,  soluble 
in  water  and  alcohol. 

It  contains  73. 0G  per  cent,  of  quinine. 
Quinine  Chlorhydrophosphate.  Quinince 
Chlorhydrophosphas.  C20II24N2O2.UCI  ( H3P04)2 
+  3H20. — The  salt  is  made  by  dissolving  35 
parts  of  quinine  hydrochloride  in  a  mixture 
of  70  parts  of  25  per  cent,  phosphoric  acid  and 
U  parts  of  12.5  per  cent,  hydrochloric  acid  and 
allowing  the  crystals  to  form  during  spontaneous 
evaporation.  Soluble  in  about  2  parts  of  water, 
baying  an  acid  reaction,  and  containing  about 
63  per  cent,  of  quinine. 

Quinine  Chlorhydrosulphate.  Quinince  Chlor- 
hyarotulpluu.  (( '201124^2' h) 2' '2^* hi  HCI)a  + 

.'{il2<). — .Made  by  dissolving  10  parts  of  quinine  sul- 
phate in  3.3  parts  of  25  per  cent,  hydrochloric  acid 
and  allowing  the  solution  to  crystallize  during 
spontaneous  evaporation.  It  forms  colorless  crys- 
tals, soluble  in  1  part  of  water.  The  salt  contains 
about    71    per    cent,   of   quinine. 

Quinine  Chromate.  Quinince  Chromas.  C20 
Ht4N«Oi.HaCr04  +  2H20.— It  may  be  made  by 
precipitating  4  parts  of  quinine  hydrochloride, 
in  100  parts  of  warm  water,  with  1  part  of 
neutral  potassium  chromate,  dissolved  in  15  parts 
of  water.  The  crystals  are  washed  and  purified 
by  recrystallization  from  hot  diluted  alcohol.  In 
the  form  of  yellow  crystalline  needles,  almost 
insoluble  in  <  old  water,  soluble  in  160  parts  of 
boiling  water. 

Quinine  Eosolate.  Quinince  Eosolas.  C9II7S3 
Oi2(  0201124X202)2- — This  is  the  commercial  name 
of  the  neutral  quinine  salt  of  trisulpho-acetyl- 
creosote  Very  active  anti-periodic  properties 
have  been  claimed  for  it.  Dose,  three  grains 
(0.2  Gm.)   three  times  a  day. 

Quinine  Glycerophosphate.  Quinince  Qlyc 
erophosphas. — Kineurine,  C3H7O3PO3  ( Cgol  '24^1 
0212.  forms  a  white  powder,  soluble  in  hot  water 
and  alcohol,  which  contains  68  per  cent,  of  qui- 
nine in  combination  with  glycerophosphoric  acid. 
This  substance  has  been  recommended  as  an  anti- 
periodic  in  doses  of  five  to  ten  grains  (0.32-0.65 
Gm.).  The  tonic  dose  is  set  down  as  one  and  one- 
half  to  three  grains   (0.096-0.2  Gm.). 

Quinine  lodate.  Quinince  Iodas.  C2oH24N202- 
HIO3. — Made    by    dissolving   freshly    precipitated 
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quinine  in  hydriodic  acid,  using  molecular  pro- 
portions, and  afterwards  evaporating  and  drying 
the  salt.  In  small  needle-like  crystals,  freely 
soluble  in  alcohol  and  in  700  parts  of  cold  water. 
It  contains  about  63  per  cent,  of  quinine. 

Quinine  Phenolsulphonate.  Quinince  Phenol- 
8ulphonas.  Quinine  Sulphocarbolate.  C20H24N2O2 
[C6H4(0H)S03H].— Made  by  precipitating  10 
parts  of  quinine  sulphate,  in  500  parts  of  water, 
by  adding  it  to  a  boiling  solution  of  6  parts  of 
barium  phenolsulphonate,  dissolved  in  75  parts 
of  water.  The  precipitate  is  washed  and  dried. 
A  yellowish-white  mass,  melting  when  warmed, 
only  slightly  soluble  in  water,  soluble  in  alcohol. 

Quinoa. — The  Chenopodium  Quinoa,  Willd. 
(Fam.  Chenopodiacese ) ,  is  largely  cultivated  in 
Southern  Peru  and  Southern  Chili,  often  above 
the  height  at  which  barley  and  rye  will  ripen,  for 
the  sake  of  its  seeds.  These  are  about  the  size 
of  white  mustard  seeds,  but  flatter,  and  afford  a 
flour  resembling  somewhat  oatmeal.  The  starch 
grains  are  very  small,  and  constitute  about  40 
per  cent,  of  the  grain,  which  also  contains  5  per 
cent,  of  sugar,  1\  of  casein,  and  11  of  albumen 
and  other  protein  compounds.  One  variety,  the 
red  quinoa,  contains  a  bitter  principle  in  the 
seed  husks,  and  is  used  to  some  extent  as  an 
emetic  and  antiperiodic.     (A.  J.  P.,  1872,  559.) 

Quinoline  Bismuth=Sulphocyanate  or  Rhodo= 
nate.  Quinolince  Bismuth-hulphocyanas. — A  gran- 
ular, reddish-yellow  powder,  insoluble  in  water, 
alcohol  and  ether,  melting  at  70°  C.  (158°  F.). 
Quinoline  Sulphocyanate  or  Rhodonate. 
Quinolince  Sulphocyanas. — A  colorless  or  yellow- 
ish, crystalline  powder,  only  slightly  soluble  in 
cold  water  and  ether,  but  freely  soluble  in  hot 
water  and  alcohol.  The  salt  melts  at  about  137° 
C.    (278.6°   F.). 

Radium. — History  and  Discovery. — The  fact 
that  pitch  blende,  the  native  uranium  mineral, 
gives  out  rays,  which  act  upon  photographic 
plates  when  the  latter  are  wrapped  in  black 
paper,  cause  certain  phosphorescent  substances 
to  become  illuminated  and  make  air  through 
which  they  pass  a  conductor  of  electricity,  was 
discovered  by  the  physicist  Bequerel.  These 
properties  were  found  to  be  possessed  by  all 
the  uranium  and  thorium  minerals  as  well  as 
by  the  metals  themselves.  In  1897  Madame 
Curie  began  an  investigation  of  the  relative  ac- 
tivity of  the  various  salts  of  uranium  and  later 
of  the  minerals  containing  that  element.  While 
she  found  that  the  radio-activity  of  the  different 
uranium  and  thorium  salts  was  always  less  than 
that  of  these  two  metals  themselves,  yet  certain 
native  uranium  and  thorium  minerals  possessed 
these  properties  in  a  notably  higher  degree  than 
either  of  the  metals  first  mentioned.  She  was 
therefore  led  to  the  conclusion  that  these  minerals 
contained  one  or  more  new  elements  to  which 
this  property  belonged  in  a  much  higher  degree 
than  to  uranium   or   thorium. 

Physical  and  Chemical  Properties. — The  extrac- 
tion of  radium  salts  from  the  residues  of  the 
pitch  blende  remaining  from  the  working  of  it 
for  uranium  is  a  long  and  tedious  process,  one 
ton  of  the  residues  having  finally  yielded  a  few 
decigrammes  of  a  substance  resembling  barium. 
This  was,  however,  many  thousand  times  as  active 
as  uranium.  After  radio-active  barium  bromide  is 
obtained,  60  times  more  active  than  metallic 
uranium,  the  bromide  is  subjected  to  a  long  series 
of  crystallizations  dependent  upon  the  fact  that 
radium  bromide  is  less  soluble  in  water  than  the 


barium  bromide.  The  element  itself  has  not  yet 
been  obtained,  although  radium  amalgams  have 
been  prepared,  Its  chloride,  bromide,  carbonate,  ni- 
trate and  sulphate  resemble  similar  barium  salts. 

Radium  bromide,  however,  shows  a  characteristic 
spectrum  and  colors  the  Bunsen  flame  carmine-red. 
All  radium  salts  are  luminescent  and  excite  phos- 
phorescence in  a  variety  of  chemical  compounds 
and  minerals.  This  power  is  notably  shown  upon 
zinc  sulphide  and  barium  platinocyanide.  Photo- 
graphic plates  covered  with  black  paper  are  also 
at  once  affected.  Radium  compounds  also  bring 
about  many  chemical  decompositions  and  exert 
notable  physiological  effects  upon  vegetable  and 
animal   organisms. 

Most  remarkable,  however,  is  the  fact  that 
radium  compounds  show  what  is  apparently  evi- 
dence of  continuous  breaking  up  without  any  ex- 
traneous inciting  cause.  By  reason  of  this  decom- 
position radium  salts  spontaneously  develop  heat 
and  in  consequence  always  show  from  3°  to  5°  C. 
higher  temperature  than  surrounding  objects. 
It  is  estimated  that  one  gramme  of  radium  will 
thus  emit  in  a  day  2400  or  in  a  year  876,000 
gramme  calories. 

In  connection  with  this  decomposition,  radium 
is  capable  of  giving  off  rays  or  emanations  which 
have  been  respectively  designated  as  a,  /3,  and  7 
rays,  all  of  which  differ  in  their  physical  char- 
acters. Of  these  rays,  ■  the  a-rays  are  easily 
absorbed,  the  /3-rays  are  the  same  as  the  cathode 
rays,  and  the  7-rays  in  some  respects  resemble 
the  Roentgen  rays.  Ramsay  and  Soddy  submitted 
the  radium  emanations  to  a  spectroscopic  inves- 
tigation and  discovered  that  the  emanation  could 
be  in  part  condensed  by  the  aid  of  liquid  air,  and 
that. this  portion  in  a  few  days  changed  into  the 
element  helium.  Chemists  have  been  led  therefore 
very  generally  to  accept  at  least  provisionally 
the  theory  of  Rutherford  and  Soddy  that  radio- 
activity is  an  atomic  and  not  a  molecular  prop- 
erty and  that  the  atoms  of  certain  elements  of 
high  atomic  weight,  which  alone  show  radio- 
activity,   undergo    spontaneous    disintegration. 

Metallic  radium  has,  as  before  stated,  not  as 
yet  been  isolated.  By  the  analysis  of  the  purest 
of  its  salts,  however,  the  atomic  weight  225  has 
been  deduced  for  it.  Two  other  rare  elements 
have  been  also  indicated  as  present  in  the  resi- 
dues from  pitch  blende,  viz.:  polonium,  the  salts 
of   which    were    obtained    by    Madame    Curie    in 

1898,  and   actinium,    announced   by   Debierne    in 

1899.  Besides  these  three,  the  only  other  known 
radio-active  elements  are  uranium  and  thorium. 
All  of  these  elements  have  very  high  atomic 
weights  and  all  are  supposed  to  show  by  their 
emanations  evidence  of  atomic  disintegration. 

Physiological  Action,  Therapeutic  Applications, 
and  Uses. — The  therapeutic  properties  of  radium 
appear  to  be  very  similar  to  those  of  the  X-ray. 
A  moderate  exposure  to  the  radium  produces 
an  inflammatory  reaction,  which  after  more  pro- 
longed or  severe  exposure  leads  to  a  destruction 
of  tissue.  London  (B.  K.  W.,  xliii.)  found  that 
rabbits  kept  for  two  weeks  in  a  cage  on  top  of 
which  was  placed  25  mgm.  of  radium  lost  their 
hair,  the  ears  necrosed  and  the  sexual  organs 
degenerated;  he  believes  that  the  emanations 
have  no  effect  on  fibroid  tissue.  The  therapeutic 
value  of  the  substance  seems  to  be  due  to  the 
fact  that  diseased  tissue  is  more  susceptible  to 
the  radium  rays  than  healthy,  so  that  the  chief 
utility  is  for  the  purpose  of  destroying  morbid 
growths,  as  epithcliomata,  lupus,  rodent  ulcers  and 
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the  like.  It  was  at  one  time  hoped  that  radium 
would  oiler  a  means  of  treating  the  deeper  can- 
cels which  are  beyond  the  reach  of  the  X-ray; 
unfortunately,  however,  the  radium  emanations 
do  not  appear  to  have  any  greater  penetrative 
powers;  according  to  Metzenbaum  (X.  Y.  M.  R.) 
even  when  tubes  of  radium  are  placed  within 
large  carcinomata  there  is  produced  merely  a 
local  change.  On  the  other  hand  in  certain 
cavities,  as  the  mouth,  rectum,  or  vagina,  the 
ease  with  which  radium  can  be  brought  in 
contact  with  the  disease  focus  gives  the  element 
a   distinct   place   in   therapeutics. 

As  regards  the  dosage  no  definite  statement 
can  be  made ;  the  amount  employed  must  be 
governed  by  the  effects.  It  must  be  remembered 
that  radium  is  a  powerful  substance  capable  of 
much  harm  and  should  be  applied  only  by  those 
with  special  skill. 

Raisins.  Uva  Passu.  V.  8.  1870.— The  dried 
ripe  fruit  of  the  Vitis  vinifera,  L.  ( Fam.  Vitaceae), 
is  no  longer  recognized  by  the  Pharmacopoeia. 
I  be  grape  vine  itself  is  too  well  known  to  re- 
quire description.  Its  leave*  and  tendrils  are 
somewhat  astringent,  and  were  formerly  used  in 
diarrhoea,  hemorrhages,  and  other  morbid  dis- 
charges. The  juice  whicb  Bows  from  the  stem 
was  also  thought  to  be  possessed  of  medicinal 
virtues,  and  the  idea  still  linger*  among  the 
vulvar  in  some  countries.  The  unripe  fruit  lias  a 
barsb  booi  taste,  and  yields  by  expression  a  very 
acid  liquor,  called  per  juice,  whicb  was  much  es- 
teemed by  the  ancients  :is  a  refreshing  drink  when 
diluted  with  water.  It  contains  malic  and  tar 
t.nic  acids,  and  an  acid  called  rarcmic  acid,  a 
compound  isomeric  with  tartaric  acid,  but  differ- 
ing from  it  in  being  optically  inactive.  M.  A. 
I'etit  has  asceitained  that  grape  lca\es  contain 
2  or  .''.  per  cent,  of  glucose,  and  a  quantity  of  acid 
varying  from  1.3  to  1.6  per  cent.  <>t  the  acid, 
tartaric  acid  constituted  one-third,  and  most  of 
this  was  in  the  form  of  cream  of  tartar.  In  a 
subsequent  investigation,  Petit  found  that,  besides 
glucose,  or  sugar  of  grapes,  the  leaves  contained 
a  notable  portion  of  common  or  cane  sugar.  In 
one  instance  he  secured  0.!>7  per  cent,  of  cane 
BUgar  and  2.665  of  glucose;  in  another,  in  which 
he  operated  so  that  the  common  sugar  in  the 
leaves  had  less  opportunity  to  he  com  cited  into 
glucose,  he  obtained  1.66  per  cent,  of  the  former 
and  1.74!)  of  the  latter.  (./.  P.  ('..  danv.  1874, 
41.)  The  seeds  afford  from  15  to  18  per  cent,  of 
a  bland  fixed  oil,  which  is  occasionally  extracted. 
Fitz  [Ber.  d.  Chem.  Ges.,  1871,  442)  has  shown 
that  it  consists  of  the  glyceridea  of  erucie  acid, 
O22H42O2.  stearic  and  palmitic  acids,  the  first- 
named  acid  largely  prevailing.  The  seeds  further 
contained  from  5  to  6  per  cent,  of  tannic  acid, 
which  also  exists  in  the  skin  of  the  fruit.  The 
grape,  when  quite  ripe,  is  among  the  most  pleasant 
and  grateful  fruits,  and  is  admirably  adapted,  by 
its  refreshing  properties,  to  febrile  complaints. 
If  largely  taken,  it  proves  diuretic  and  gently  laxa- 
tive. The  ripe  fruit  differs  from  the  unripe  in 
containing  more  sugar  and  less  acid,  though  never 
entirely  destitute  of  the  latter.  The  plant  is  sup- 
posed to  have  been  derived  originally  from  Asia; 
but  it  has  been  cultivated  in  Europe  and  Northern 
Africa  from  the  remotest  antiquity,  and  is  now 
spread  over  all  the  temperate  civilized  regions 
of  the  globe.  The  fruit  is  exceedingly  influenced 
by  soil  and  climate,  and  the  varieties  of  the  plant 
which  have  resulted  from  culture  or  situation  are 
innumerable. 


Several  varieties  of  raisins  are  known  in  com- 
merce. The  best  of  the  European  fruit  are  the 
Malaga  raisins,  imported  from  Spain.  They  are 
large  and  fleshy,  of  a  purplish-brown  color  and 
sweet  agreeable  taste.  Those  produced  in  Ca- 
labria are  similar.  The  Smyrna  raisins  are  also 
large,  but  of  a  yellowish-brown  color,  slightly 
musky  odor,  and  less  agreeable  flavor.  They  are 
originally  brought  from  the  coast  of  Syria.  The 
Corinthian  raisins,  or  currants  as  they  are  com- 
monly called  in  this  country,  are  small,  bluish 
black,  of  a  fatty  appearance,  with  a  vinous  odor 
and  a  sweet,  slightly  tartish  taste.  Their  name 
is  derived  from  the  city  in  the  vicinity  of  which 
they  were  formerly  cultivated.  At  present  they 
are  procured  chiefly  from  Zante,  Cephalonia,  and 
the  other  Ionian  Islands.  In  the  older  Pharma- 
copoeias they  are  distinguished  by  the  title  of 
ucw  passce  minores.  Within  recent  years  the 
production  of  raisins  in  California  has  become 
an  industry  of  the  highest  importance.  Accord- 
ing to  official  reports,  the  California  raisin  crop 
for  1902  was  108,000,000  pounds.  These  raisins 
are  coming  into  large  use  in  the  United  stales 
and  are  rapidly  replacing  those  obtained  from 
Malaga;  the  importation  of  the  latter  lias  de- 
ed  in  the  years  between  1870  and  1900  at 
least  !I0  per  cent.  The  ripe  grapes  are  cut  from 
the  vines,  spread  out  on  a  clay  floor,  and  dried 
by  exposure  to  the  heat  of  the  sun.  The  drying 
process  usually  requires  about  ten  days'  time. 
Artificial  heat  is  used  to  dry  them  in  rainy 
weather;  sometimes  the  grapes  are  partially  dried 
on  the  vines;  this  is  done  by  cutting  the' stalks 
of  the  ripe  "rapes  half  way  through,  and  allowing 
the  bunches  to  remain  for  a  few  weeks,  a  portion 
of  the  hark  of  the  vine  being  removed  also  to 
facilitate  the  process.  If  it  is  desirable  to  re- 
move the  waxy  bloom  on  the  grapes,  the  bunches 
are  steeped  lor  a  short  lime  in  weak  alkaline 
solution,  washed  and  then  thoroughly  dried. 

Raisins  usually  contain  more  sugar  than  do  re- 
cent grapes.  This  principle,  indeed,  is  often  so 
abundant  that  it  effloresces  on  the  surface  or  con- 
cretes in  separate  masses  within  the  substance 
of  the  raisin.  The  average  composition  of  the 
raisin  is  given  as  32.02  per  cent,  water,  2.42 
nitrogenous  material.  0.59  fat,  54.56  sugar,  7.48 
other  nitrogenous  organic  matter,  1.72  wood  fibre, 
and  1.21  ash.  (Konig,  Nahrungs-  und  Geniiss- 
mittel,  3te  Aufl.,  ii.  815.)  The  sugar  of  grapes 
(glucose)  differs  from  that  of  the  cane,  being  less 
sweet,  less  soluble  in  cold  water  and  much  less 
so  in  alcohol.  In  these  respects  it  does  not  differ 
from  artificial  glucose,  which  is  now  made  in  enor- 
mous quantities  and  consumed  in  food  products 
and  candies;  the  artificial  product  is  made  by  act- 
ing on  starch  with  sulphuric  acid  (see  page  1071). 

The  chief  medicinal  use  of  raisins  is  to  flavor  de- 
mulcent beverages.  Taken  in  substance  they  are 
gently  laxative,  but  are  also  difficult  of  digestion, 
and,  when  largely  eaten,  sometimes  produce  un- 
pleasant effects,  especially  in  children. 

Randia.  Randia  dumetorum,  Lam.  (Fam. 
Rubiaceae.) — The  fruit  of  this  East  India  shrub 
is  used  by  the  natives  as  a  fish  poison,  and  is  said 
to  act  in  man  as  an  irritating  emetic.  Accord- 
ing to  the  Pharmacographia  Indica,  each  fruit 
contains  about  four  grains  (0.26  Gm.)  of  saponin, 
besides  valeric  acid.  The  tincture  has  been  used  by 
James  Sawyer  (L.  L.,  1891)  as  an  antispasmodic. 

Ranunculus.  Crowfoot.  Renoncule,  Fr. 
Hahnenfuss,  G. — Most  of  the  plants  belonging  to 
the   genus   Ranunculus   have   similar   acrid  prop- 
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erties,  and,  from  their  close  resemblance,  are  con- 
founded under  the  common  name  of  buttercup. 
R.  bulbosus,  L.,  was  formerly  on  the  Secondary 
List  of  the  U.  S.  Pharmacopoeia;  but  R.  scelera- 
tus,  L.,  had  attracted  more  attention  in  Europe, 
and  R.  acris,  L.,  and  R.  ftammula,  L.,  were  recog- 
nized by  the  Dublin  College.  In  all  these  species 
the  plant  itself  is  a  violent  irritant,  producing 
when  chewed  excessive  inflammation  in  the  mouth 
and  throat,  and,  when  swallowed,  toxic  gastritis 
which  may  be  fatal.  The  acrid  principle  appears 
to  be  volatile;  according  to  Bigelow,  it  is  yielded 
to  water  in  distillation.  Clarus  discovered,  in  R. 
sceleratus,  L.,  besides  the  acrid  volatile  oil,  a 
nearly  inert  resin,  and  a  narcotic  principle  called 
anemonin  or  anemone  camphor,  C15H12O6.  The 
volatile  oil  is  soluble  in  ether,  and  is  decomposed, 
on  standing,  into  a  white  amorphous  substance 
having  acid  properties  (anemonic  acid),  C15H14 
O7,  and  into  anemonin.  (Brit,  and  For.  Med.-Chir. 
Rev.,  1859,  181.)  Rochebrune  states  that  he  has 
separated  from  R.  aquatilis,  L.,  R.  flammula,  L., 
R.  sceleratus,  L.,  and  R.  bulbosus,  L.,  crystalline 
alkaloids  to  which  he  has  given  the  name  of 
ranunculine,  although  their  identity  is  doubtful. 
These  alkaloids  are  violent  irritants  and  active 
cardiac  poisons.  (Toxieolog.  Africaine,  i. )  Before 
the  introduction  of  cantharides  the  green  butter- 
cup plants  were  much  employed  as  vesicants. 

Realgar.  As2S2.  Red  Orpiment. — This  is  ar- 
senic disulphide.  It  is  found  native  in  Saxony, 
Bohemia,  Transylvania,  and  in  various  volcanic 
regions.  Realgar  is  artificially  made  by  melting 
arsenic  trioxide  with  about  half  its  weight,  of  sul- 
phur. Thus  prepared,  it  is  of  a  crystalline  text- 
ure, of  a  beautiful  ruby-red  color,  of  a  uniform 
conchoidal  fracture,  somewhat  transparent  in 
thin  layers,  and  capable  of  being  sublimed  with- 
out change.  Native  realgar  is  said  to  be  in- 
nocuous when  taken  internally,  while  that  arti- 
ficially prepared  is  poisonous,  in  consequence, 
according  to  Guibourt,  of  containing  a  little  free 
arsenic  trioxide.  Realgar  is  used  only  as  a 
pigment. 

Red  Chalk.  Reddle. — A  mineral  substance  of 
a  deep  red  color,  of  a  compact  texture,  dry  to  the 
touch,  adhering  to  the  tongue,  about  as  hard  as 
chalk,  soiling  the  fingers  when  handled,  and 
leaving  a  lively  red  trace  when  drawn  over  paper. 
It  consists  of  clay  and  ferric  oxide,  and  is  inter- 
mediate between  bole  and  red  ochre,  containing 
more  ferric  oxide  than  the  former  and  less  than 
the  latter.  It  is  used  for  drawing  lines  upon 
wood,  etc..  and  is  sometimes  made  into  crayons 
by  levigating  and  elutriating  it,  then  forming  it 
into  a  paste  with  mucilage  of  gum  arabic,  mould- 
ing this  into  cylinders,  and  drying  it  in  the  shade. 
It  has  been  used  internally  as  an  absorbent  and 
astringent. 

Regianin. — This  is  a  principle  obtained  by 
Phipson  from  the  nut  of  Juglans  regia.  It  occurs 
in  octahedral,  prismatic,  or  feathery  crystals,  and 
gives  with  ammonia  and  other  alkalies  a  reddish- 
purple  solution,  from  which  hydrochloric  acid 
precipitates  an  amorphous  powder,  regianic  acid. 
It  is  probably  identical  with  the  nucin  obtained 
from  green  walnut  shells. 

Rennet.  Gastric  Juice.  Liquor  Seriparus. 
Laabessenz,  G. — For  a  full  account  of  the  consti- 
tution of  gastric  juice  and  its  properties  the 
reader  is  referred  to  works  upon  physiology.  The 
crude  juice  was  applied  by  P.  S.  Physick  to 
foul  ulcers.  Rennet  is  an  aqueous  or  vinous  in- 
fusion of  the  dried  stomach  of  the  calf,   though 


that  of  the  sheep  or  other  animal  would  probably 
answer  the  same  purpose.  It  is  much  used,  as 
every  one  knows,  for  curdling  milk,  a  property 
which  it  owes  to  a  portion  of  the  gastric  secre- 
tion, retained  and  dried  in  the  mucous  tissue  of 
the  stomach.  To  the  same  material  it  probably 
owes  the  property  which  it  possesses  of  converting 
glucose  into  lactic  acid,  and  there  is  little  doubt 
that  it  is  capable,  in  greater  or  less  degree,  of 
exercising  the  solvent  property  of  gastric  juice 
over  albuminous  and  fibrinous  food.  It  is  highly 
probable  that  the  preparation  usually  employed 
to  curdle  milk  may  contribute  to  the  ready  diges- 
tibility of  the  curds  and  whey.  George  Ellis  pre- 
pared rennet  wine  as  follows:  Take  the  stomach 
of  a  calf  immediately  after  the  animal  has  been 
killed,  cut  off  and  reject  about  three  inches  of 
the  upper  or  cardiac  portion,  slit  the  stomach 
longitudinally,  wipe  it  gently  with  a  dry  napkin  so 
as  to  remove  as  little  of  the  clean  mucus  as  pos- 
sible, then  cut  it  into  small  pieces,  the  smaller 
the  better,  put  it  into  a  common  wine  bottle,  fill 
the  bottle  with  good  sherry,  and  let  it  stand 
corked  for  three  weeks.  It  is  known  to  be  good  if 
a  teaspoonful  will  coagulate  half  a  pint  of  milk 
in  two  minutes  at  37.7°  C.  (100°  F.).  The  dose 
is  a  teaspoonful  in  a  wineglassful  of  water, 
immediately  after  each  meal. 

Resaldol,  C2oHi406  ( CH3C0 )  2. — Resaldol  is  an 
acetyl  derivative  obtained  by  acetylating  the  pro- 
duct of  the  reaction  between  chlormethyl-salicylic 
aldehyde  and  resorcinol.  It  is  an  amorphous  yel- 
lowish-brown powder  of  an  astringent  taste,  in- 
soluble in  water  and  dilute  acids,  but  soluble  in 
alkalies.  Its- peculiar  solubilities  led  Eichengriin 
to  use  it  as  an  intestinal  antiseptic,  with  the  ex- 
pectation that  it  would  escape  gastric  action  and 
be  dissolved  in  the  intestines.  It  has  been  tried 
in  tubercular  and  other  forms  of  intestinal  ulcera- 
tions with  asserted  good  results.  Dose,  forty-five 
to  sixty  grains  (3-3.9  Gm.),  taken  in  the  course 
of  the  day,  either  in  powder  or  capsule. 

Resalgin.  Antipyrine  Resorcylate. — This  occurs 
in  crystalline  needles  soluble  in  150  parts  of  cold 
water  and  20  parts  of  boiling  water,  readily  solu- 
ble in  alcohol,  ether,  and  chloroform.  It  is  ob- 
tained by  acting  on  antipyrine  with  potassium 
resorcylate.  Forms  colorless,  odorless  crystals 
melting  at  110.5°  C.    (231°  F.). 

Reseda.  Reseda  Luteola,  L.  Weld.  Dyer's 
Weed.  Herbe  Jaune,  Gaude,  Fr.  Wau,  Gclb- 
Icraut,  Eamkraut,  G.  (Fam.  Resedaces.) — An 
annual  European  plant,  naturalized  in  the  United 
States.  It  is  inodorous,  and  has  a  bitter  taste,  which 
is  very  persistent.  Volhard  showed  that  allyl 
thiocyanate,  C3H6.SCN  (volatile  oil  of  mustard), 
was  present  in  the  root,  and  Chevreul  obtained 
from  it  by  sublimation  a  peculiar  yellow  coloring 
matter,  which  he  called  luteolin,  and  which  has 
the  formula  C20Hi408.  Hlasiwetz  and  Pfaundler 
(1895)  assign  to  it  the  formula  Ci5Hi006.  This 
forms  yellow  crystals  of  silky  lustre,  insoluble  in 
water,  soluble  in  alcohol.  It  dissolves  in  alkalies 
with  deep  yellow  color.  It  is  used  especially  in 
silk  dyeing.  Rochleder  and  Brener  (J.  Pr.  Chem., 
xcix.  433)  found  that  when  fused  with  potassium 
hydroxide  it  was  decomposed  into  phloroglucin 
and  protocatechuic  acid  with  evolution  of  carbon 
dioxide.  A.  G.  Perkin  (J.  Chem.  S.,  1896)  inves- 
tigated the  salts  of  luteolin,  and  called  attention 
to  the  similarity  of  its  properties  to  those  of 
fisetin.  In  medicine  it  has  been  employed  as  a 
diaphoretic  and  diuretic,  but  it  is  now  used  only 
for  dyeing  purposes. 
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Resol. — A  proprietary  disinfectant  said  to  be 
made  by  saponifying  wood  tar  with  potassium 
hydroxide  and  adding  wood  spirit. 

Resopyrine.  CnH12N20  +  C6H4  ( OH )  2.— Made 
by  mixing  solutions  of  30  parts  of  antipyrine  and 
11  parts  of  resorcinol.  A  crystalline  mass 
separates  which  should  be  recrystallized  from 
alcohol.     It  is  insoluble  in  water. 

Resorbin. — An  ointment  vehicle  made  by  emul- 
sifying almond  oil  and  water  by  means  of  a  little 
yellow  wax,  gelatin,  and  soap,  to  which  is  added 
some  lanolin.  It  is  asserted  that  it  greatly  facili- 
tates the  absorption  of  medicaments. 

Retamine.  C15H26N2O. — This  is  an  alkaloid, 
crystallizing  in  long  needles,  melting  at  162°  C. 
(323.6°  F. ),  with  decomposition,  which  has  been 
isolated  by  Battandier  and  Malosse  from  the 
young  shoots  and  branches  of  Retama  sphcero- 
carpa,  Raf.   (Cytisus  sphcerocarpus,  O.  Kze. ). 

Retinol.  Codol.  C32H16. — A  product  obtained 
by  the  distillation  of  Burgundy  pitch  or  resin.  It 
forms  a  yellowish  oil  boiling  at  temperatures  over 
280°  C.  (536°  P.).  It  IB  stated  that  retinol  does 
not  irritate  the  skin,  is  unaltered  by  light,  is 
mildly  antiseptic,  does  not  become  rancid,  and  is 
very  inexpensive:  qualities  which,  taken  along 
with  its  extraordinary  solvent  power,  bid  fair  to 
make  it  a  valuable  vehicle  for  ointments.  Among 
the  substances  dissolved  by  it  are:  salol,  1-10; 
iodol,  1-50:  naphthol,  1-60;  thymol  iodide,  1-50; 
camphor.  1-20;  chrysophanie  acid,  1-40;  cocaine. 
1-30;  codeine,  1-40;  and  strychnine.  1-40.  It  is 
miscible  in  all  proportions  with  oil  of  juniper, 
phenol,  turpentine,  alcohol,  and  ether.  Resorcinol, 
if  dissolved  in  glycerin,  may  be  mixed  witli  retinol. 
and  so  may  iodoform  if  it  be  dissolved  in  a 
little  ether.  Iodol  is  dissolved,  but  soon  pre- 
cipitates as  a  resinous  mm.  Phosphorus  is  also 
dissolved,  and  the  solution  remains  unchanged  in- 
definitely. Retinol  mixes  readily  with  fats,  oils. 
vaseline,  lard,  lanolin,  glycerin,  cacao  butter,  etc., 
and  may  be  used  in  ointments.  In  cases  where  a 
liquid  is  not  undesirable,  retinol.  owing  to  its 
antiseptic  properties,  can  with  great  advantage 
replace  these  bodies.  Upon  the  mucous  mem 
brane  retinol  seems  to  act  as  a  mild  stimulant 
antiseptic;  it  has  been  used  with  alleged  excellent 
results  locally  in  otitis,  vaginitis,  rhinitis,  and 
other  mucous  diseases.  Injections  of  it  in  gonor- 
rhoea are  said  to  be  remarkably  effective.  As  a 
means  of  administering  phosphorus  it  is  especially 
recommended. 

Rhigolene. — This  name  was  given  by  H.  J. 
Bigelow  of  Boston,  to  a  very  light,  inflammable 
liquid,  obtained  by  distilling  petroleum,  and  sepa- 
rating the  liquids  of  the  lowest  boiling  point  by 
redistillation,  until  one  is  obtained  which  boils  at 
about  18°  C.  (64.4°  F.).  A  degree  of  cold  —9° 
C.  (15.8°  F.)  is,  according  to  Bigelow,  obtained 
through  the  evaporation  of  this  liquid  by  means 
of  the  common  atomizer  or  "  spray-producer." 
This  is  the  chief  use  of  the  liquid,  which  may 
be  employed  in  producing  congelation  of  any  part 
of  the  body  preparatory  to  a  surgical  opera- 
tion, or  a  great  degree  of  cold  for  any  other  pur- 
pose. It  should,  when  not  in  use,  be  kept  in  a 
cool  place,  in  bottles  tightly  corked,  or  otherwise 
it  will  be  rapidly  evaporated.  In  a  warm  place  it 
might  break  the  bottles  through  its  extreme  vola- 
tility, unless  the  stopper  should  previously  be 
driven  out.  The  vapor  is  inflammable  and  care 
should  be  exercised  in  using  it  near  a  flame. 

Rhododendron.  Rhododendron  Chrysanthemum, 
Pall.      Yellow- flowered    Rhododendron.      Rosebay. 


Snowrose.  Rosage,  Ft.  Alpenrose,  Schneerose, 
Gichtrose,  G.  (Fam.  Ericaceae.) — The  leaves  of 
this  rhododendron  have  long  been  employed  in 
Siberia  as  a  remedy  in  rheumatism,  and  to  a 
less  extent  in  gout  and  syphilis.  They  yield  their 
virtue  to  water  and  alcohol,  and,  according  to 
von  Archangelski,  contain  three  proximate  prin- 
ciples; rhododendiol,  Ci0Hi202;  rhododendrin, 
Ci6H2207;  and  a  glucoside  resembling  digitalin 
and  very  toxic.  The  dose  of  the  dried  leaves  is 
said  to  be  two  drachms  (7.7  Gm.),  given  in  in- 
fusion. 

G.  F.  Kuehnel  found  in  leaves  of  the  "  great 
laurel,"  Rhododendron  maximum,  L.,  arbutin, 
ericolin,  and  ursonc.     (A.  J.  P.,  1885.) 

Rhus. — The  genus  Rhus  contains  various  species 
which  have  the  property — probably  even  without 
direct  contact — of  so  violently  irritating  suscep- 
tible skins  as  to  produce  severe  poisoning.  Of 
these  poisonous  species  there  are  six  which  are 
recognized  in  the  United  States  by  most  modern 
botanists. 

R.  Vernix,  L.  (R.  venenata,  DC). — Swamp 
Sumac,  Poison  Sumach,  Poison  Elder,  is  a  hand- 
some shrub  or  small  tree,  usually  ten  or  fifteen 
feet  high,  but  sometimes  thirty  feet.  The  bark 
of  the  trunk  is  dark  gray,  of  the  branches  lighter, 
of  the  extreme  twigs  and  petioles  pale  to  deep 
red.  The  leaves  are  pinnate,  with  four  or  five 
pairs  of  opposite  leaflets,,  and  an  odd  terminal  one. 
These  are  oblong  or  oval,  entire  or  slightly  sin- 
uated,  acuminate,  smooth,  and,  except  the  one  at 
the  end,  nearly  sessile.  The  flowers  are  dioecious. 
They  are  very  small,  greenish,  and  in  loose  axil- 
lary panicles.  The  berries  are  small,  roundish, 
and  greenish  white.  The  tree  grows  in  swamps 
and  low  grounds  from  Canada  to  Carolina,  and 
flowers  in  June  and  July.  It  was  confounded  by 
the  older  botanists  with  R.  vcrnicifera,  DC,  of 
Japan,  the  Japanese  lacquer  tree,  which  has  sim- 
ilar poisonous  properties.  Its  activity  is  said  to 
depend  upon  urushic  acid. 

Rhus  Uichauxii,  Sargent  (R.  Pumila,  Michx.), 
i<=  a  rare  Southern  species,  growing  in  upper  Caro- 
lina and  Georgia,  and  not  more  than  a  foot  in 
height.  It  is  characterized  by  its  pubescent 
branches  and  petioles,  by  its  pinnate  leaves,  with 
many  pairs  of  oval,  nearly  acuminate,  incised- 
dentate  leaflets,  downy  beneath,  and  by  its  silky 
fruit.  According  to  Pursh,  it  is  the  most  poison- 
ous of  the  genus. 

Rhus  diversiloba,  Torrey  and  Gray  (R.  lobata, 
Hooker,  Flor.  Bor.  Am.,  i.  127,  t.  40),  is 
found  on  our  Pacific  border.  It  is  there  generally 
known  as  Poison  Oak.  It  has  a  somewhat  climb- 
ing stem,  with  short,  leafy  branches.  The  leaves 
have  three  or  rarely  five  leaflets,  which  are  very 
obtuse,  in  the  female  plant  slightly,  in  the  male 
rather  deeply  pinnately  lobed,  the  lobes  being  very 
obtuse,  and  the  incisions  acute.  The  flowers  are  in 
axillarv,  racemose  panicles  often  shorter  than  the 
petiole's;  the  fruit  is  white,  somewhat  pubescent, 
and  subglobose.  The  leaves  in  the  male  and  the 
female  plant  are  so  different  that  they  might 
readily  be  mistaken  for  different  species.  (Torrey 
and  Gray.)  Though  generally  a  shrub,  the  plant 
sometimes  climbs  over  large  trees,  and  may  have 
a  stem  six  inches  in  diameter. 

Rhus  Metopium,  L.  (Metopium  Lmnaa, 
Engelm.),  Mountain  Manchineel,  Coral  Sumac,  is 
a  West  Indian  species,  growing  also  in  the  "  hum- 
mock "  lands  of  Southern  Florida.  It  is  a  small 
tree,  the  bark,  when  wounded,  exuding  a  gum- 
resin    (hog  gum)    to  which  medicinal   properties 
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are  ascribed.  The  leaves  are  pinnate  with  fine 
leaflets.  To  the  acid  red  fruit  is  due  the  name 
Coral    Sumac.      It    is    exceedingly    poisonous. 

Rhus  Toxicodendron,  L.,  Poison  Oak,  of  the 
Southern  States,  is  a  low,  erect  plant,  the  leaflets 
ovate,  mostly  obtuse,  crenate  or  crenately  lobed, 
often  to  the  middle,  so  as  to  resemble  the  leaves 
of  an  oak;  the  sinuses  sharp,  petals  about  2  milli- 
meters long,  fruit  depressed-globose,  6  to  8  milli- 
meters in  diameter. 

Rhus  radicans,  L.,  Poison  Oak,  Poison  Ivy,  whose 
fresh  leaves  were  formerly  official  in  the  U.  S. 
Pharmacopoeia  under  the  name  of  Rhus  Toxicoden- 
dron, U.  S.  1890,  is  a  woody  vine  climbing  by 
numerous  aerial  rootlets;  the  leaves  petioled, 
leaflets  ovate  or  rhombic,  2.5  to  15  Cm.  long, 
entire  or  sparingly  dentate  or  sinuate,  acute  or 
short-acuminate,  the  lateral  sessile  or  short- 
stalked,  inequilateral,  the  terminal  ones  stalked, 
flowers  green,  3  Mm.  broad,  in  loose  axillary  pani- 
cles, 2  to  8  Cm.  long;   the  fruit  globose-oblong,  gray. 

The  leaves  were  officially  described  as  "  long- 
petiolate,  trifoliate;  the  lateral  leaflets  sessile  or 
nearly  so,  about  10  Cm.  long,  obliquely  ovate, 
pointed;  the  terminal  leaflets  stalked,  ovate  or 
oval,  pointed,  with  a  wedge-shaped  or  rounded 
base;  the  leaflets  entire  and  glabrous,  or  variously 
notched,  coarsely  toothed  or  lobed,  more  or  less 
downy ;  when  dry,  papery  and  brittle ;  inodorous ; 
taste  somewhat  astringent  and  acrid."  U.  8.  1890. 

The  milky  juice  of  the  poisonous  rhus  becomes 
black  on  exposure  to  the  air,  and  leaves  upon 
linen  or  other  cloth  a  stain,  which  cannot  after- 
wards be  removed  by  washing  with  soap  and 
water,  or  by  alcohol  either  hot  or  cold,  but  deepens 
by  age.  It  has  been  proposed  as  an  indelible  ink. 
Ether  dissolves  it;  applied  to  the  skin  it  fre- 
quently   causes    inflammation   and   vesication. 

Analyzed  by  Joseph  Khittel,  rhus  yielded  tan- 
nic acid  of  the  variety  which  gives  greenish  pre- 
cipitates with  salts  of  iron,  with  chlorophyll,  wax, 
fixed  oil,  resin,  sugar,  albumen,  gum,  pectin, 
starch,  oxalic  acid,  a  peculiar  neutral  substance, 
and  a  volatile  alkaloid,  on  which  the  poisonous 
properties  of  the  plant  were  supposed  to  depend. 
(A.  J.  P.,  1858,  p.  544.)  This  supposed  alkaloid 
probably  does  not  exist.  Maisch  thought  that 
the  activity  of  the  plant  depended  upon  an  acid 
(toxicodendric  acid).  To  obtain  this  acid,  the 
leaves  were  bruised  with  6  per  cent,  of  slaked 
lime,  and  after  maceration  with  water  were  ex- 
pressed. The  expressed  liquid,  having  been  mixed 
with  an  excess  of  sulphuric  acid,  was  distilled, 
and  the  vapors  were  condensed,  partly  by  them- 
selves, so  as  to  obtain  the  pure  acid,  and  partly  in 
water  containing  barium  carbonate  in  suspension, 
so  as  to  get  barium  toxicodendrate.  The  solution 
thus  obtained  was  colorless  and  strongly  acid. 
(A.  J.  P.,  Jan.  1866.)  F.  Pfaff  has  obtained 
Maisch's  toxicodendric  acid  both  in  the  form  of 
barium  salt  and  as  free  acid  in  aqueous  solution, 
and  found  both  to  be  non-toxic.  The  real  active 
principle  he  found  to  be  a  non-volatile  oil.  This 
oil,  which  he  terms  toxicodendron  is  present  in 
all  parts  of  the  plant,  whether  in  a  fresh  green 
state  or  in  old  and  dried  specimens.  R.  vene- 
nata yields  a  larger  percentage  of  the  oil  than  R. 
radicans,  but  no  difference  was  found  in  the 
oils  from  the  two.  This  oil  applied  to  the  skin 
caused  the  well-known  eruption.  Pfaff  recom- 
mends a  washing  with  alcoholic  solution  of  lead 
acetate,  as  the  oil  is  soluble  in  alcohol  and  forms 
a  lead  compound  nearly  insoluble.  (Proc.  A.  Ph. 
A.,  1895,  843,  and  1898,  865.) 


The  poisonous  rhus  when  taken  internally  ap- 
pears to  be  possessed  of  narcotic  besides  irritant 
properties,  vomiting,  drowsiness,  stupor,  dilated 
pupils,  convulsive  movements,  delirium,  and  fever 
having  been  present  in  poisoning  by  them  (Am.  J. 
M.  8.,  April,  1866;  also  M.  Rep.,  Nov.  1867). 
The  tincture  of  rhus  has  been  used  especially  by 
homoeopathic  practitioners  in  the  treatment  of 
subacute  and  chronic  rheumatism,  and  the  prac- 
tice has  found  imitation. 

Some  years  ago  H.  C.  Wood  made  extended 
trials  of  the  remedy,  using  a  homoeopathic  tinc- 
ture obtained  from  a  homoeopathic  pharmacy,  in 
various  doses  (homoeopathic,  small,  and  large), 
upon  a  large  number  of  cases  of  subacute,  chronic, 
and  acute  rheumatism,  in  the  Philadelphia  Hos- 
pital, but  he  was  not  able  to  perceive  that  the 
patients  progressed  more  rapidly  when  taking  it 
than  when  they  were  simply  nursed.  The  best 
preparation  would  undoubtedly  be  a  concentrated 
alcoholic  tincture,  made  from  the  gTeen  drug; 
strength  of  one  to  four.  The  dose  of  a  25  per 
cent,  tincture  given  by  H.  C.  Wood  was  from 
one  to  five  minims  (0.06—0.3  Cc. ),  three  times  a 
day.  The  solid  extract  is  an  ineligible  prepara- 
tion, owing  to  the  extreme  volatility  of  the  active 
principle  of   the   crude   drug. 

For  the  violent  dermatitis  which  is  produced 
by  the  poison  ivy  very  numerous  specifics  have 
been  from  time  to  time  proposed.  There  seems, 
however,  to  be  no  method  of  treatment  better 
than  the  use  of  lead  water  and  laudanum.  If 
the  belief  of  Pfaff  be  correct,  that  the  acrid  sub- 
stance is  a  fixed  oil,  thorough  washing  and  irriga- 
tion of  the  part  with  a  diluted  solution  of  sodium 
carbonate  would  seem  to  be  indicated  for  the 
removal   of  the   irritant. 

Rhus  aromatica,  Ait.  (Fam.  Anacardiaceae.) 
This  indigenous  drug  has  been  highly  recommended 
in  the  treatment  of  nocturnal  incontinence  of 
urine  by  a  number  of  clinicians  of  repute.  (See 
G.  H.  M.  C,  1889;  also  Annals  of  Gynwc,  1890.) 
For  elaborate  description  of  the  bark,  see  Neicer 
Materia  Medica.  The  adult  dose  is  twenty  or 
thirty  minims  (1.3-1.8  Cc.)  of  the  fluidextract 
of  the  bark,  three  times  a  day,  given  in  aromatized 
solution. 

Ricin  is  the  name  given  by  Kobert  and  Still- 
mark  to  the  toxic  constituent  of  castor  beans. 
It  belongs  to  the  class  of  albuminoids  and  is  of 
the  character  of  an  enzyme.  According  to  Cushny 
(A.  E.  P.  P.,  1898,  41)  ricin  is  the  most  active 
poison  known,  0.04  milligramme  per  kilo  of  body 
weight  being  fatal  to  the  rabbit.  The  toxic  symp- 
toms, which  frequently  do  not  come  on  for  several 
hours  after  the  ingestion  of  the  poison,  are  due 
primarily  to  the  intensely  irritant  action  of  the 
substance,  and  consist  of  diarrhoea,  with  suppres- 
sion of  the  urine,  and  frequently  jaundice,  prob- 
ablv  from  irritation  of  the  mucous  membrane  of 
the" biliary  ducts.  Miiller  (A.  E.  P.  P.,  1899.  42) 
states  that  the  poison  also  has  a  direct  action 
upon  the  medulla,  leading  to  the  fall  of  blood 
pressure    and    lessened    respiratory    activity. 

The  effects  of  ricin  in  many  directions  bear  a 
striking  resemblance  to  the  effects  of  bacterial 
toxins.  Thus,  for  example,  it  produces  a  leuco- 
cytosis  and  an  agglutination  of  the  red  corpuscles. 
The  most  interesting,  however,  of  these  resem- 
blances is  the  production  of  immunity  and  the 
formation   of   antitoxic   substances. 

Ricinine.  C17H18N4O4. — Tuson  first  obtained 
from  the  seeds  of  Ricinus  communis,  L.,  a  crys- 
talline substance  which  he  believed  to  be  alka- 
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loidal  in  nature,  and  to  which  he  gave  the  name 
of  ricinine.  To  obtain  it,  the  crushed  seeds  are 
exhausted  by  successive  portions  of  boiling  water ; 
the  decoction  is  filtered  through  wet  muslin;  the 
filtered  liquor  is  evaporated  to  dryness  over  a 
water  bath ;  the  extract  thus  obtained  is  exhausted 
by  boiling  alcohol;  the  alcoholic  solution  is 
allowed  to  cool,  then  filtered  to  separate  a  little 
resinous  matter,  and  lastly  concentrated  and  per- 
mitted to  stand.  In  the  co"urse  of  some  hours,  a 
mass  of  nearly  white  crystals  is  deposited,  which 
when  recrystallized  from  alcohol  and  decolorized 
by  animal  charcoal  is  the  alkaloid  in  a  pure  state. 
Ricinine  crystallizes  in  rectangular  prisms  and 
tables,  melting  at  194°  C.  (381.2°  F.),  has  a  feebly 
bitter  taste,  somewhat  resembling  that  of  bitter 
almonds,  is  fusible,  and  crystallizes  on  cooling, 
volatilizing  unchanged,  inflammable,  soluble  most 
readily  in  water  and  alcohol,  and  very  slightly 
in  ether  or  benzene.  Heated  with  potassium 
hydroxide  it  evolves  ammonia,  and  therefore 
contains  nitrogen.  It  appears  to  comhine  with 
sulphuric,  nitric,  and  hydrochloric  acids.  But  a 
more  accurate  invest igat ion  is  needed  before  it 
can  be  admitted  to  he  undoubtedly  a  distinct 
and  pure  alkaloid.  A  minute  quantity  is  said  to 
be  obtained  from  castor  oil  by  shaking  it  with 
water,  evaporating  the  liquid,  treating  the  residue 
with  boiling  benzene,  and  allowing  the  solution 
to    evaporate    spontaneously.      Tuaon    does    not 

claim     for    the     new     alkaloid     the     possession    of 

purgative  properties.  Two  graina  (0.13  Gm.) 
given  to  a  rabbit  produced  no  observable  effect. 
E.  E.  Wayne  obtained  from  the  leaves  of  BicimtM 
communis.  \...  a  substance  which  is  apparently 
identical  with  Tuson'fl  ricinine,  hut  he  does  not 
consider  it  to  be  an  alkaloid.  (A.  J.  P.,  1874, 
p.  97.) 

Rimu  Resin. — The  resin  of  the  Daerydnim  cu- 
pressijium.  Solandcr.  the  New  Zealand  red  pine  OT 
rimu,   a    large   Coniferous   tree   of    New   Zealand,    is 

characterised  by  its  rose  color  and  its  crystalline 

appearance.     It   is  composed  chiefly  of  a  crystalline 

acid  resin,  rimuioaoid  [Ohem.  Veto*,  Lxxxviii.  20). 

Robinia.    Robinia  Paeudaoacia,  I  .    Loouti  Tree. 

False  Acacia.  Ro&MMT,  l'r.  i'alsrhr  Ueatie,  <  '• . 
(I'ain.  Leguminosss.)-— This  well  known  indigenous 
tree  has  a  place  in  the  materia  medica  of  the 
eclectics.  The  hark  of  the  root  is  the  most  active 
part,   and    is   said   to   be  tonic,   and    in    Large 

purgative  and  emetic.     (For  an  elaborate  il 
ligation  of  its  histology  see  p.  ,/..  ti7.  153.)     F. 

B.  Power  and  .1.  Cambier  (Ph.  Rund..  Feb.  1890) 
found  an  alkaloid  identical  with  choline;  also 
globulin  and  phytalbumose,  which  produces  purg- 
ing and  vomiting.  It  is  precipitated  by  alka- 
loidal  reagents.  The  bark  also  contains  a  poi- 
sonous albuminoid  or  enzyme,  robinalhin.  which. 
according  to  Robert  (M.  Bull.,  April,  1891),  is 
similar  to  but  not  identical  with  ricin.  Power 
(P.  J.,  Aug.  17.  1901)  summarizes  the  results  of 
a  more  recent  and  detailed  investigation  of  this 
bark.  He  names  the  poisonous  proteid  robin 
and  states  that  it  belongs  to  the  class  of  nucleo- 
proteids.  He  finds  evidences  of  one  or  more 
alkaloids;  by  hydrolysis  he  obtained  syringic 
acid,  C9H10O5.  and  a  red  amorphous  substance 
syringenin.  These  products  indicate  the  gluco- 
side  syringin,  C17H24O9.  He  also  considers  that 
gluco-syringic  acid,  C15H20O10,  may  pre-exist  in 
the  bark.  Robin  has  emetic  and  purgative  prop- 
erties. Three  cases  of  the  poisoning  of  children 
bv  the  root  have  been  recorded.  (Ann.  Thdr.,  1860, 
64.)      Z.  T.  Emery   (N.  T.  M.  J.,  Jan.  22,  1887) 


reports  the  poisoning  of  thirty-two  boys  from 
chewing  the  inner  bark  of  the  tree.  The  symp- 
toms in  the  mildest  cases  were  vomiting  and 
flushed  face,  dryness  of  the  throat  and  mouth,  and 
dilated  pupils.  In  the  severest  cases,  to  these 
were  added  epigastric  pain,  extremely  feeble, 
intermittent  heart  action,  and  stupor. 

Robinia  Xico7i. — According  to  the  researches  of 
Geoff roy  (Annal.  de  I'Inst.  botanico-geologique 
colon,  de  Marseille,  1895),  this  leguminous  plant, 
which  is  used  in  Guiana  for  the  purpose  of  stupe- 
fying fish,  contains  an  active  principle,  niconline 
(C3H4O),  which  crystallizes  in  oblique,  rhom- 
boids! tables.  It  has  been  found  by  E.  Boinet 
(C.  R.  S.  B.,  1896,  10  s.,  iii.)  to  produce  in  the 
lower  animals  a  short  primary  stage  of  excitation, 
followed  by  one  of  stupor,  great  muscular  relaxa- 
tion, enfeeblement  of  sensibility,  mydriasis,  fall 
of  temperature,  cyanosis,  and  death  through  cen- 
tric paralysis  of  the  respiration,  though  there  is 
also  fall  of  arterial  pressure.  In  the  dog  there 
were  salivation  and  vomiting. 

Roborin. — This  is  a  dark  grayish-green  pow- 
der, or  a  dark-brown  finely  granular  mass,  said  to 
be  obtained  from  blood,  and,  according  to  Lebhin, 
is  composed  of  Mater  7.6  per  cent.,  calcium  car- 
bonate 10.2:5  per  cent.,  common  salt  1.7  per  cent., 
ferric  oxide  0.49  per  cent.,  other  mineral  sub- 
stances 1.28  per  cent.,  albuminoids  78.615  per  cent. 
The  albuminoids  consist  principally  of  calcic  albu- 
minates, a  small  portion  of  which  is  soluble  in 
water. 

Rosa. — Of  the  genus  Rosa  at  least  four  species 
have  been,  and  probably  to  some  extent  are  still, 
used  in  medicine.— namely,  Rosa  canina,  L.,  Ru.sa 
centifolia,  L.,  Rosa  damascena,  .Mill.,  and  Rosa 
gallioa,  L. 

Rosa  canina. — The  Dog  Rose,  Wild  Brier,  or 
Hip  Tree,  of  Europe,  is  distinguished  by  its  glab- 
rous ovate  ovaries,  smooth  peduncles,  prickly 
stem  and  petioles,  and  ovate,  smooth,  rigid  leavs. 
It  grows  from  eight  to  ten  feet  high,  and  bears 
white  or  pale  red  (lowers,  having  usually  five 
obcordate  fragrant  petals.  The  fruit  is  fleshy, 
smooth,  oval,  red,  and  of  a  pleasant,  sweet,  acidu- 
lous taste.  It  was  formerly  official  in  the  British 
Pharmacopoeia  under  the  name  of  Rosa:  Canina; 
Fructus.  It  contains  about  .'10  per  cent,  of  sugar, 
combined  with  citric  and  malic  acids,  also 
of  these  acids,  and  was  used  for  the  preparation 
of  an  acidulous  confection. 

Rosa  centifolia  has  prickly  stems,  usually  from 
three  to  six  feet  high.  The  leaves  consist  of 
two  or  three  pairs  of  leaflets,  with  an  odd  one  at 
the  end,  closely  attached  to  the  common  footstalk, 
which  is  rough,  but  without  spines.  The  leaflets 
are  ovate,  broad,  serrate,  pointed,  and  hairy  on 
the  under  surface.  The  flowers  are  large,  with 
many  petals,  generally  of  a  pale  red  color,  and 
supported  upon  peduncles  beset  with  short  bristly 
hairs.  The  varieties  of  R.  centifolia  produced  by 
its  almost  universal  cultivation  are  very  numer- 
ous, but  the  plant  is  said  to  grow  wild  with  single 
flowers  in  the  eastern  part  of  the  Caucasus.  It  is 
very  closely  allied  to  R.  gallica,  some  botanists 
maintaining  that  the  species  are  really  one.  The 
petals,  which  were  recognized  by  the  U.  S.  P. 
1890  as  pale  rose,  are  roundish-obovate  and 
refuse,  or  obcordate,  pink,  fragrant,  sweetish, 
slightly  bitter  and  faintly  astringent.  They  are 
extremely  fragrant,  and  have  a  sweetish,  slightly 
acidulous,  somewhat  bitterish  taste.  They  con- 
tain volatile  oil,  malic  and  tartaric  acids,  tannin, 
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fat,  resin,  sugar,  and  a  coloring  matter  which 
seems  to  be  identical  with  that  of  the  red  rose. 
They  should  be  collected  when  the  flower  is  fully 
expanded  but  has  not  begun  to  fall.  Their  fra- 
grance is  impaired  but  not  lost  by  drying.  They 
may  be  preserved  for  a  considerable  time  by  com- 
pressing them  with  alternate  layers  of  common 
salt  in  a  well-closed  vessel,  or  beating  them  with 
twice  their  weight  of  that  substance.  A  rose 
water  is  often  prepared  from  them  by  distillation. 

Rosa  damascena  is  not  known  in  the  wild 
state,  and  is  thought  by  some  botanists  to  have 
been  produced  by  cultivation  from  R.  gallica.  It 
is  the  rose  which  is  cultivated  in  Turkey  and 
yields  the  commercial  otto  of  rose.  (See  Oleum 
Rosa;,  p.  870.)  It  is  a  tall  shrub  with  semi- 
double,  light  red  to  white  flowers  of  moderate 
size,  having  several  on  a  branch,  though  not  clus- 
tered.   Its  volatile  oil  is  the  basis  of  rose  water. 

Rosa  gallica  is  still  official   (see  p.  1067). 

Rosemary.  Rosmarinus.  Folia  Rosmarini,  s. 
Roris  Marini.  Folia  Anthos.  Feuilles  de  Ro~ 
marin,  Fr.  Cod.  Rosmarin,  Rosmarinbldtter,  G. 
Rosmarino,  It.     Romero,  Sp. 

"  The  leaves  of  Rosmarinus  officinalis,  Linne 
(nat.  ord.  Labiatce.)"  U.  8.  1880.  Rosmarinus 
officinalis,  Willd.,  Sp.  Plant,  i.  126;  B.  &  T. 
207.  Rosemary  is  an  evergreen  shrub,  three  or 
four  feet  high,  with  an  erect  stem,  divided 
into  many  long,  slender,  ash-colored  branches. 
The  leaves  are  numerous,  sessile,  opposite,  more 
than  an  inch  long,  about  one-sixth  of  an  inch  broad, 
rigid,  linear,  entire,  obtuse  at  the  summit,  folded 
backward  at  the  edges,  of  a  firm  consistence, 
smooth  and  green  on  the  upper  surface,  whitish, 
woolly,  and  glandular  beneath.  The  flowers  are 
pale  blue  or  white,  and  disposed  in  opposite 
groups  at  the  axils  of  the  leaves,  towards  the 
ends  of  the  branches.  The  naked  seeds  are  four 
in  number,  oblong.  The  plant  grows  sponta- 
neously in  the  countries  which  border  on  the 
Mediterranean,  and  is  cultivated  in  the  gardens 
of  Europe  and  this  country.  The  leaves,  which 
have  already  been  described,  have  a  strong  bal- 
samic odor,  which  is  possessed,  but  in  a  less 
degree,  by  all  parts  of  the  plant.  Their  taste  is 
bitter  and  camphorous.  These  properties  are  im- 
parted partially  to  water,  completely  to  alcohol, 
and  depend  on  the  volatile  oil.  (See  Oleum  Ros- 
marini, p.  872.)  The  tops  lose  a  portion  of  their 
sensible  properties  by  drying,  and  become  inodor- 
ous by  age.  Rosemary  is  gently  stimulant,  and  has 
been  considered  emmenagogue.  In  the  practice 
of  this  country  it  is  scarcely  used ;  but  in  Europe, 
especially  on  the  continent,  it  enters  into  the  com- 
position of  several  syrups,  tinctures,  etc.,  to 
which  it  imparts  its  agreeable  odor  and  excitant 
property.  It  is  sometimes  added  to  sternutatory 
powders,  and  is  used  externally  in  connection 
with  other  aromatics  in  the  form  of  fomentation. 
In  some  countries  it  is  employed  as  a  condiment; 
and  its  flowers,  which  are  much  sought  after  by 
the  bees,  impart  their  peculiar  flavor  to  the 
honey  of  the  districts  in  which  the  plant  abounds. 

Rotten  Stone.  Terra  Cariosa. — An  earthy 
mineral,  occurring  in  light,  dull,  friable  masses, 
dry  to  the  touch,  of  a  very  fine  grain,  and  of  an 
ash-brown  color.  It  is  obtained  from  Derbyshire, 
in  England,  and  is  used  for  polishing  metals.  For 
a  particular  account  of  it,  see  A.  J.  P.,  1860,  463. 

Rourea.  Rourea  oblongifolia,  Hook,  and  Arn. 
(Fam.  Connaraceae.) — This  Mexican  creeper  is 
affirmed  to  contain  an  alkaloid,  and  to  act  as  a 
violent  convulsant  poison.      (El  Estudio,  1890.) 
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Rubia.  Garance,  Fr.  Krappwurzel,  Farber- 
rothe,  G.  Robbia,  It.  Rubia  de  tintoreros, 
Grama,  Sp. — Under  this  name  the  U.  S.  P.  for- 
merly recognized  madder,  Rubia  tinctorum,  L. 
(Fam.  Rubiaceae.)  The  root  of  dyer's  madder  is 
perennial,  and  consists  of  numerous  long,  succu- 
lent fibres,  varying  in  thickness  from  the  size  of 
a  quill  to  that  of  the  little  finger,  and  uniting  at 
top  in  a  common  head,  from  which  also  proceed 
side-roots  that  run  near  the  surface  of  the  ground, 
and  send  up  many  annual  stems.  These  are  slen- 
der, quadrangular,  jointed,  procumbent,  and  fur- 
nished with  short  prickles,  by  which  they  adhere 
to  the  neighboring  plants  upon  which  they  climb. 
The  leaves  are  elliptical,  pointed,  rough,  firm, 
about  three  inches  long  and  nearly  one  inch  broad, 
having  rough  points  on  their  edges  and  midrib, 
and  standing  at  the  joints  of  the  stem  in  whorls 
of  four,  five,  or  six  together.  The  branches  rise  in 
pairs  from  the  same  joints,  and  bear  small  yellow 
flowers  at  the  summit  of  each  of  their  subdivisions. 
The  fruit  is  a  round,  shining,  black  berry.  The 
plant  is  a  native  of  the  south  of  Europe  and  the 
Levant,  and  is  cultivated  in  Asia  Minor,  France, 
Holland,  and  the  south  of  Italy.  The  root,  which 
is  the  part  used,  is  dug  up  in  the  third  summer, 
and,  having  been  deprived  of  its  cuticle,  is  dried 
by  artificial  heat,  and  then  reduced  to  a  coarse 
powder.  In  this  condition  it  is  packed  in  barrels 
and  sent  into  the  market.  Madder  from  the 
Levant  is  in  the  state  of  the  whole  root ;  from 
the  south  of  France,  either  whole  or  in  powder. 
The  plant  was  formerly  cultivated  in  this  country, 
in  the  States  of  Delaware  and  Ohio.  The  root  con- 
sists of  a  reddish-brown  bark,  and  a  ligneous 
portion  within.  The  latter  is  yellow  in  the  recent 
state,  but  becomes  red  when  dried.  The  powder 
as  found  in  commerce  is  reddish  brown.  Madder 
has  a  weak,  peculiar  odor,  and  a  bitterish,  astrin- 
gent taste,  and  imparts  these  properties,  as  well 
as  a  red  color,  to  water  and  alcohol.  It  contains 
as  its  most  important  constituent  alizarin,  Ci4H6 
(0H)202,  and  with  it  as  coloring  matter  of  sec- 
ondary importance  purpurin,  C14H5  ( OH )  3O2.  Be- 
sides these  two  technically  important  constituents 
there  have  been  recognized  pseudopurpurin,  an 
orange  dye  color,  and  a  yellow  one  (xanthopur- 
purin ) .  These  coloring  matters,  however,  are 
probably  decomposition  products  from  glucosides 
existing  in  the  fresh  plant.  Thus,  alizarin  is 
known  to  result  along  with  glucose  from  the  treat- 
ment with  dilute  acids  of  rubianic  or  ruberythric 
acid,  C26H28O14,  according  to  the  reaction: 

C26H280i4  +  2H20  =  Ci4H804  +  2C6H1206 
The  most  interesting  of  the  coloring  sub- 
stances is  the  alizarin.  It  may  be  obtained 
from  the  alcoholic  extract  by  sublimation, 
in  the  method  employed  by  Mohr  in  ob- 
taining benzoic  acid.  (See  J.  P.  C,  3e  s6r., 
xxxi.  267.)  It  is  orange-red,  inodorous,  insipid, 
crystallizable,  capable  of  being  sublimed  without 
change,  scarcely  soluble  in  cold  water,  soluble 
in  boiling  water,  and  very  readily  so  in 
alcohol,  ether,  the  fixed  oils,  and  alkaline  solu- 
tions. The  alcoholic  and  aqueous  solutions  are 
rose-colored;  the  ethereal,  golden  yellow;  the 
alkaline,  violet  and  blue  when  concentrated,  but 
violet-red  when  sufficiently  diluted.  A  beautiful 
rose-colored  lake  is  produced  by  precipitating  a 
mixture  of  the  solutions  of  alizarin  and  alum. 
Alizarin  was  recognized  by  Graebe  and  Lieber- 
mann  in  1868  as  a  derivative  of  anthracene, 
C14H10 — a  hydrocarbon  contained  in  coal  tar — 
and  in  the  same  year  they  elaborated  a  method 
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for  preparing  it  commercially  from  anthracene. 
Upon  this  arose  rapidly  a  great  chemical  industry, 
so  that  in  1881  the  amount  of  artificial  alizarin 
annually  produced  was  14,000  tons  of  10  per  cent, 
paste,  valued  at  $8,000,000.  The  production  of 
madder,  of  course,  decreased  correspondingly. 
The  exportations  of  madder  from  France,  which  in 
1872  had  a  value  of  $1,850,000,  decreased  to  $70, 
000  in  1878,  and  $53,000  in  1883.  The  importa- 
tions of  alizarin  into  the  United  States  for  the 
following  years  have  been:  for  1903,  4,448,886 
lbs.,  and  for  1904,  4,456,145  lbs.  Madder  also 
contains  sugar;  and  Dbbereiner  succeeded  in  ob- 
taining alcohol  from  it  by  fermentation  and  dis- 
tillation, without  affecting  its  coloring  properties. 
Madder  is  used  in  amenorrhea  and  dropsy,  and 
when  taken  into  the  stomach  imparts  a  red  color 
to  the  milk  and  urine,  and  to  the  bones  of  animals, 
without  sensibly  affecting  any  other  tissue.  The 
effect  is  observable  most  quickly  in  the  bones  of 

{oung  animals,  and  in  those  nearest  the  heart. 
Fnder  the  impression  that  it  might  effect  some 
change  in  the  osseous  system,  it  has  been  pre- 
ucribed  in  rhachitis,  but  without  favorable  result. 
Dose,  about  half  a  drachm  (2.0  Gm. ),  repeated 
three  or  four  times  a  day. 

Rubidium. — Kalis  of  rubidium  may  be  obtained 
much  more  cheaply  than  in  former  years,  on  ac- 
count of  Erdmann's  process  for  the  recovery  of 
these  salts  from  the  Stassfurt  potash  deposits. 
Two  salts  have  been  brought  forward  for  use  in 
practical  medicine. 

Rubidium  iodide,  Rbl,  which  occurs  in  whitish 
crystals,  freely  soluble  in  water,  has  been  rec- 
ommended by  Ilarnack,  Neisser,  and  others  as  a 
substitute  for  potassium  iodide,  than  which  it 
is  asserted  to  be  better  borne  by  the  stomach.  The 
dose  is  that  of  potassium  iodide.  (].  Jaeontini 
affirms  that  rubidium  iodide  is  a  specific  in  coryzu. 

Rubidium  ammonium  bromide.  RbBr.3NH«Hr. 
The  double  ammonium  and  rubidium  bromide  is 
affirmed  by  Laufenauer  to  be  the  most  active  of 
all  the  bromides  in  the  treatment  of  <  pilepxy.  It 
is  given  in  doses  of  sixty  to  eighty  grains  (3.9-5.2 
Gm.)  once  a  day. 

Rubidium  bromide,  RbBr,  may  be  used  as  a 
substitute  for.  and  in  the  dose  of,  potassium  bro- 
mide, than  which  it  is  said  to  be  better  borne, 
especially  by  feeble  patients. 

Rubus.  Rubus  Chamcemorut,  L.  Cloud  Berry. 
(Fam.  Rosacea;.) — This  plant,  which  inhabits  the 
northern  portions  of  both  continents,  is  largely 
employed  in  Northern  Russia,  in  the  form  of  an 
infusion  of  the  berries  or  leaves,  as  a  diuretic  in 
dropsy.  Popoff  found  in  it  a  crystallizable  acid 
which  is  an  essential  diuretic,  acting  directly 
upon  the  renal  secreting  structures  without 
affecting  either  cardiac  action  or  arterial  tension. 
(Vrach,  iv.  1886.) 

The  U.  S.  Pharmacopoeia  formerly  recognized 
under  the  name  of  Rubus  idceus,  or  raspberry,  the 
fruit  of  the  ordinary  cultivated  raspberry,  Rubus 
idceus,  L.,  to  which  plant  Rubus  strigosus,  Mi- 
chaux,  or  the  wild  red  raspberry  of  the  Northern 
United  States,  is  so  closely  allied  as  by  some  bot- 
anists to  be  considered  as  simply  a  variety. 
Rubus  strigosus  has  also  yielded  to  cultivation 
certain  superior  raspberries,  especially  those 
which  have  been  known  commercially  as  the 
Cuthbert  and  Hansall  raspberries.  Rubus  neglec- 
tus,  Peck,  the  purple  wild  raspberry,  with  a  fruit 
which  varies  from  dark  red  or  purple  to  yellow- 
ish in  cultivation,  has  also  yielded  a  commercial 
raspberry. 


The  fruit  of  these  raspberries  may  be  employed 
for  the  production  of  raspberry  syrup  (Syrupus 
Rubi  Idcei,  U.  S.  1890).  For  the  making  of  this 
syrup  the  former  directions  of  the  U.  S.  Pharma- 
copoeia were  sufficient.  They  are  as  follows: 
"  Fresh,  Ripe  Raspberries,  any  convenient  quan- 
tity ;  Sugar,  a  sufficient  quantity.  Reduce  the 
Raspberries  to  a  pulp,  and  let  this  stand,  at  a 
temperature  of  about  20°  C.  (68°  F.),  until  a 
small  portion  of  the  filtered  juice  mixes  clear 
with  half  its  volume  of  alcohol.  Then  separate 
the  juice  by  pressing,  set  it  aside,  in  a  cool  place, 
until  the  liquid  portion  has  become  clear,  and 
filter.  To  every  forty  parts  by  weight  of  the  fil- 
trate (which  should  not  be  allowed  to  remain,  un- 
protected by  sugar,  more  than  about  two  hours) 
add  sixty  parts  of  Sugar,  heat  the  mixture  to 
boiling,  avoiding  the  use  of  tinned  vessels,  and 
strain.  Keep  the  product  in  well-stoppered  bottles, 
in  a  cool  and  dark  place."  The  U.  S.  P.  of  1890, 
for  the  purpose  of  detecting  aniline,  which  is  not 
rarely  added  to  raspberry  syrup  to  give  it  color 
and  conceal  lack  of  strength,  required  that  on 
shaking  separate  portions  of  the  syrup  with  ether, 
chloroform,  or  amyl  alcohol,  no  color  should 
be  imparted  to  the  liquid  used.  The  primary  fer- 
mentation of  raspberry  juice  frees  it  from  albu- 
minous and  pectinous  substances,  which  interfere 
with  the  transparency  of  the  syrup,  and,  if  not 
separated,  would  seriously  increase  the  risk  of  its 
spoiling.  The  flavor  of  the  juice  is  not  injured, 
although  the  process  must  be  carefully  watched 
to  keep  the  fermentation  from  passing  from  the 
vinous  to  the  acetous. 

The  Rubus  occidentalis,  L.,  black  raspberry  or 
thimblcbcrry  of  the  Northern  United  States,  which 
is  also  cultivated,  is  sometimes  employed  for  the 
making  of  a  raspberry  syrup,  but  yields  a  very 
inferior  product. 

Rumex.  U.  8.  1890.  Rumex.  Yellow  Dock. 
Several  species  of  Rumex  have  sour  leaves,  and 
are  distinguished  by  the  common  name  of  sorrel 
from  the  others,  which  are  called  dock.  Of  the 
former,  Rumex  Acetosa,  L.,  or  common  English 
sorrel,  formerly  held  a  place  in  the  London  and 
Dublin  Pharmacopoeias.  R.  Acetosclla,  L.,  is  the 
common  sorrel  of  our  fields,  though  supposed  to 
have  been  originally  introduced  from  Europe.  The 
haves  of  both  these  plants  are  agreeably  sour  to 
the  taste,  and  owe  their  acidity  to  acid  potassium 
oxalate  with  a  little  tartaric  acid.  They  quite 
lose  this  taste  in  drying.  They  are  refrigerant 
and  diuretic,  and  may  be  used  advantageously 
as  an  article  of  diet  in  scurvy.  For  this  purpose 
they  are  prepared  in  the  form  of  salad.  The  juice 
of  the  leaves  forms  with  water  an  agreeable  acid- 
ulous drink,  sometimes  used  in  fevers.  Taken 
very  largely,  the  leaves  are  said  to  have  produced 
poisonous  effects.  (See  Wood's  Quarterly  Retro- 
spect, i.  109.)  R.  scutatus,  L.,  of  Europe,  North- 
ern Africa,  Asia  Minor,  and  the  Caucasus,  also 
ranks  among  the   sorrels    (French  sorrel). 

Of  the  proper  docks,  the  roots  of  R.  Patientia, 
L.,  and  R.  alpinus,  L.,  European  plants,  and  of 
R.  aquaticus,  R.  acutus,  and  R.  sanguineus,  L., 
belonging  both  to  Europe  and  to  the  United  States, 
may  be  employed  indiscriminately  with  those  of 
the  R.  orispus,  L.,  which  was  formerly  recognized 
by  the  U.  S.  Pharmacopoeia.  R.  britannicus,  L.,  and 
R.  obtusifolius,  L.,  were  formerly  official.  R. 
Hydrolapathum,  Hudson,  which  is  the  R.  aquat- 
icus of  the  old  Dublin  Pharmacopoeia,  is  thought 
to  be  the  Herba  Britannica  of  the  ancients,  cele- 
brated for  the  cure  of  scurvy  and  diseases  of  the 
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skin.  The  docks  are  herbaceous  plants  with 
perennial  roots.  The  flowers  are  in  terminal  or 
axillary  panicles.  Some  of  the  species  are  dioe- 
cious;  but  the  R.  crispus  has  perfect  flowers. 

Dock  root,  from  whatever  species  derived,  has 
an  astringent,  bitter  taste,  with  little  or  no  odor. 
It  readily  yields  its  virtues  to  water  by  decoction. 
The  root  of  R.  crispus  was  officially  described  as 
"from  20  to  30  Cm.  long,  about  10  to  15  Mm. 
thick,  somewhat  fusiform,  fleshy,  nearly  simple, 
annulate  above,  deeply  wrinkled  below;  exter- 
nally rusty  brown,  internally  whitish,  with  fine, 
straight,  interrupted,  reddish  medullary  rays,  and 
a  rather  thick  bark;  fracture  short;  odor  slight, 
peculiar;  taste  bitter  and  astringent."  U.  8.  1890. 
According  to  Riegel,  the  root  of  R.  obtusifolius 
contains  resin,  extractive  matter  resembling  tan- 
nin, starch,  mucilage,  albumen,  lignin,  sulphur, 
and  various  salts,  among  which  are  calcium  phos- 
phate <ind  different  acetates  and  malates.  (J.  P. 
C,  3e  ser.,  i.  410.)  The  leaves  of  most  of  the 
species  are  edible  when  young,  and  are  occasion- 
ally used  as  spinach.  They  are  somewhat  laxa- 
tive, and  form  an  excellent  diet  in  scorbutic  cases. 
The  roots  are  used  to  dye  a  yellow  color.  Accord- 
ing to  J.  H.  Salisbury  (N.  Y.  Journ.  Med.,  March, 
1855),  the  petioles  of  the  leaves  contain  nearly 
one  per  cent,  of  oxalic  acid;  the  cortical  part 
of  the  root,  which  is  the  most  active,  yielded, 
on  analysis,  starch,  a  little  sugar,  albuminous 
matter,  gummy  matter,  bitter  extractive,  tannic 
acid  of  the  kind  which  gives  green  precipitates 
with  the  salts  of  iron,  lignin,  and  various  salts. 
The  root  yields  its  virtues  to  water  and  to  alcohol, 
but  is  injured  by  long  boiling.  Dock  root  is 
astringent,  gently  tonic,  and  has  been  supposed  to 
have  alterative  properties,  making  it  useful  in  skin 
diseases  and  even  syphilis.  From  the  root  of  R. 
nepalensis,  Wall.,  which  is  largely  used  in  Madras 
as  an  astringent  for  medicinal  purposes  and  for 
dyeing,  O.  Hesse  has  separated  three  crystalline 
substances  to  which  he  gives  the  names  of  rumi- 
cin,  nepalin,  and  nepodin.  (P.  J.,  lvi.;  also 
Proc.  A.  Ph.  A.,  1896,  551.)  R.  aquaticus  and 
R.  britannicus  are  the  most  astringent.  The  roots 
of  some  species  unite  a  laxative  with  the  tonic 
and  astringent  property,  resembling  rhubarb  some- 
what in  their  operation.  Such  are  those  of  R. 
crispus  and  R.  obtusifolius;  and  R.  alpinus,  L.,has 
in  some  parts  of  Europe  the  name  of  mountain 
rhubarb.  This  resemblance  is  not  singular,  as  the 
two  genera  belong  to  the  same  natural  family. 
Dock  root  is  given  in  powder  or  in  decoction.  Two 
ounces  (62  Gm.)  of  the  fresh  root  bruised,  or 
one  ounce  (31  Gm.)  of  the  dried,  may  be  boiled 
in  a  pint  (480  Cc. )  of  water,  of  which  two  fluid- 
ounces  (60  Cc. )  may  be  given  at  a  dose,  and 
repeated  as  the  stomach  will  bear  it.  George 
G.  Flemyng  (L.  L.,  i.  1896)  reported  the  death  of 
two  sisters,  aged  respectively  five  and  six  and  a 
half  years,  preceded  by  symptoms  of  oxalic  acid 
poisoning  as  the  result  of  the  ingestion  of  sorrel 
leaves. 

Fluidextract  of  Rumex  ( Fluidextract  of  Yellow 
Dock). — "Rumex,  in  No.  40  powder,  one  thousand 
grammes  [or  35  ounces  av.,  120  grains]  ;  Diluted 
Alcohol,  a  sufficient  quantity,  to  make  one  thou- 
sand cubic  centimeters  [or  33  fluidounces,  6£  flui- 
draehms].  Moisten  the  powder  with  three  hun- 
dred and  fifty  cubic  centimeters  [or  1 1  fluidounces, 
400  minims]  of  Diluted  Alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.     When  the  liquid 


begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  Diluted 
Alcohol,  until  the  Rumex  is  exhausted.  Reserve 
the  first  eight  hundred  cubic  centimeters  [or  27 
fluidounces,  24  minims]  of  the  percolate,  and  evap- 
orate the  remainder  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  enough  Di- 
luted Alcohol  to  make  the  fluidextract  measure 
one  thousand  cubic  centimeters  [or  33  fluidounces, 
Qh.  fluidrachms]."  U.  8.  1890.  The  dose  is  a  flui- 
drachm   (3.75  Cc). 

Ruta. — Under  this  name  the  U.  S.  Pharma- 
copoeia formerly  recognized  Ruta  graveolens,  L. ; 
Common  rue;  Rue  odorante,  Fr. ;  Garten-Raute, 
G. ;  Ruta,  It. ;  Ruda}  Sp.  ( Fam.  Rutaceae. )  It  is 
a  perennial  plant  usually  two  or  three  feet  high, 
with  several  shrubby  branching  stems,  which,  near 
the  base,  are  woody  and  covered  with  a  rough 
bark,  but  in  their  ultimate  ramifications  are 
smooth,  green,  and  herbaceous.  The  leaves  are 
doubly  pinnate,  glaucous,  with  obovate,  sessile,  ob- 
scurely crenate,  somewhat  thick  and  fleshy  leaf- 
lets. The  flowers  are  yellow,  and  disposed  in  a 
terminal  branched  corymb  upon  subdividing  pe- 
duncles. The  calyx  is  persistent,  with  four  or  five 
acute  segments;  the  corolla  consists  of  four  or 
five  concave  petals,  somewhat  sinuate  at  the  mar- 
gin. There  are  usually  ten  stamens,  but  some- 
times only  eight.  The  plant  is  a  native  of  the 
south  of  Europe,  but  cultivated  in  our  gardens. 
It  flowers  from  June  to  September.  The  whole 
herb  is  active,  and  yields  its  properties  to  water 
and  alcohol.  The  leaves  have  a  strong  disagree- 
able odor,  especially  when  rubbed.  Their  taste  is 
bitter,  hot,  and  acrid.  When  recent,  and  in  full 
vigor,  they  have  so  much  acrimony  as  to  inflame 
and  even  blister  the  skin,  if  much  handled;  but 
the  acrimony  is  diminished  by  drying.  Their 
virtues  depend  chiefly  on  a  volatile  oil,  which  is 
contained  in  glandular  vesicles,  apparent  over  the 
whole  surface  of  the  plant.  They  contain,  also, 
according  to  Miihl,  chlorophyll,  albumen,  a  nitrog- 
enous substance,  extractive,  gum,  starch  or 
inulin,  malic  acid,  lignin,  and,  according  to 
Borntriiger,  a  peculiar  acid  which  he  calls  rutinic 
acid,  C25H28O15  (or  C27H320i6,  according  to  later 
writers).  Rutinic  acid  is  the  coloring  principle 
of  rue,  and  has  been  found  in  various  other  plants; 
though,  like  quercitrin,  yielding  quercetin  and 
sugar,  it  has  been  shown  to  be  distinct.  {J.  P.  C, 
1862,  165.) 

Rue  yields  a  very  small  proportion  of  a  yellow 
or  greenish  volatile  oil,  which  becomes  brown 
with  age.  According  to  Zeller,  the  product  from 
the  fresh  herb  is  0.28  per  cent.,  that  from  the 
seeds  about  1  per  cent.  The  oil  has  the  strong  un- 
pleasant odor  of  the  plant,  and  an  acrid  taste. 
Kane  gives  its  sp.  gr.  at  0.837,  its  boiling  point  at 
230°  C.  (446°  F.).  "  A  neutral  reaction.  Sp.gr. 
about  0.880.  It  is  soluble  in  an  equal  weight  of 
alcohol."  U.  8.  1880.  It  consists  mainly  of  an 
oxidized  constituent,  which  Strecker  proved  to  be 
methyl-nonyl-ketone,  CH3.CO.C9H19;  that  is.  a 
ketone  analogous  to  acetone,  CH3.CO.CH3.  This 
accounts  for  its  yielding  under  treatment  with 
oxidizing  agents,  pelargonic  acid,  CgHisOg.  The 
methyl-nonyl-ketone,  when  pure,  is  a  colorless 
liquid,  fluorescing  blue,  boiling  at  225°  C.  (437° 
F.),  and  crystallizing  at  about  15°  C.  (59°  F.). 
When  treated  with  nitric  acid  it  yields,  among 
other  products,  pelargonic  acid.  Schimmel  &  Co. 
(Schim.   Rep.,   1892,   31)    state  that  pure  oil  of 
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rue  consists  of  90  per  cent,  of  methyl-nonyl- 
ketone,  and  solidifies  even  at  a  moderate  tem- 
perature to  a  solid,  crystalline  mass,  and  has  the 
sp.  gr.  0.837. 

According  to  von  Soden  and  Henle,  Algerian  oil 
of  rue  differs  from  the  ordinary  oil  in  that  it  is 
chiefly  composed  of  methyl-heptyl-ketone,  with  but 
small  quantities  of  methyl-nonyl-ketone.  Its  spe- 
cific gravity  at  15°  C.  (59°  F.)  is  0.842;  and  it 
does  not  solidify  at  —15°  C.  (5°  F.).  (Ph.  Ztg., 
46.)  Frederick  B.  Power  and  Frederic  H.  Lees 
{Trans.  Chem.  Soc,  1902)  have  since  published 
an  elaborate  investigation  of  a  similar  Algerian 
oil.  They  find  80  per  cent,  of  the  two  ketones, 
methyl-heptyl-ketone  and  methyl-nonyl-ketone,  10 
per  cent,  of  the  corresponding  carbinols  (alco- 
hols), pinene,  1-limonene.  cineol,  methyl  salicylate, 
ethyl  valerate,  and  some  free  fatty  acids. 

Rue  is  said  to  have  been  used  by  the  ancients 
as  a  condiment.  In  modern  times  it  has  been  em- 
ployed in  hysteria,  worms,  colic,  and  atonic  amen- 
orrhea and  monorrhagia.  Its  medicinal  activity 
depends  upon  its  volatile  oil,  which  is  a  powerful 
local  irritant,  causing,  when  applied  to  the  skin 
persistently,  burning,  redness,  and  vesication,  and 
when  taken  internally  in  large  doses,  violent  gas- 
tric pains  and  vomiting,  great  prostration,  con- 
fusion of  mind,  convulsive  twitching,  and  in  preg- 
nant women,  abortion.  It  has  been  considerably 
used  in  Europe  for  the  production  of  criminal 
abortion,  in  a  number  of  cases  with  fatal  results. 
In  a  case  of  fatal  poisoning  in  a  man.  reported  by 
G.  F.  Cooper,  there  were  vomiting,  violent  tormina 
and  tenesmus,  with  bloody  stools,  great  abdominal 
distention,  with  tendernes-  and  severe  strangury. 
(Med.  Exam.,  N.  S.,  ix.  720.)  The  dose  of  the  oil 
is  from  two  to  five  minims  (0.12-0.3  Cc. )  every 
two  or  three  hours.  The  rue  itself  is  sometimes 
given  in  the  dose  of  from  ten  to  thirtv  grains 
(0.05-2.0  Cm.). 

Rye.  Kccale  cereale,  L.  (Fain.  Graminea\) 
Syria.  Armenia,  and  the  southern  provinces  of 
Russia  have  been  severally  indicated  as  the  native 
country  of  rye.  The  plant  is  now  cultivated 
in  all  temperate  latitudes.  The  grains  consist. 
according  to  Einhof,  of  24.2  per  cent,  of  envelope, 
<(.">.(>  of   Hour,  and   10.2  of  water.     The  average 

composition  of  rye  as  a  cereal  may  be  thus  stated: 
fat.    1.-13   per  cent.:    starch,  (il.87   per  cent.;   sugar 

(as  sucrose),  4.30  per  cent.;  albumen  (insoluble 
in   alcohol),   9.78   per   cent.:    nitrogenous   matter 

(soluble  in  alcohol),  5.00  per  cent.;  cellulose. 
3.23  per  cent.;  mineral  matter,  1.85  per  cent.: 
moisture,  12.45  per  cent.  (Sadtler.  Industrial 
Organic  Chemistry,  3d  ed..  p.  Hi!).)  Hye  flour  is 
much  used,  in  the  dry  state,  as  an  external  appli- 
cation to  erysipelatous  in/lamination  and  other 
eruptive  affections,  the  burning  and  unpleasant 
tingling  of  which  it  tends  to  allay,  while  it  absorbs 
the  irritating  secretions.  In  the  form  of  mush  it 
is  an  excellent  laxative  article  of  diet,  and,  mixed 
with  molasses,  it  may  be  given  with  great  advan- 
tage in  hemorrhoids  and  prolapsus  ani.  connected 
with  constipation.  Rye  carbonized  by  heat,  with 
exclusion  of  the  air,  has  been  highly  recom- 
mended as  a  tooth  powder. 

Sabadilla.  Cevadilla. — The  dried  ripe  seeds  of 
Asagrcea  officinalis   (Cham,  and  Schlecht.).  Lindl. 

(Schaevocaulon  officinale,  A.  Gray),  were  recog- 
nized by  the  Br.  Pharm.  of  1885.  At  one  time 
cevadilla  was  generally  believed  to  be  derived  from 
Yeratrum  Sabadilla.  Retz.  Schiede.  during  his 
travels  in  Mexico,  ascertained  that  it  was,  in  part 
at  least,  collected  from  a   different  plant,  of  the 


same  family  (Liliaceae),  growing  upon  the  eastern 
declivity  of  the  Mexican  Andes.  This  was  con- 
sidered by  Schleehtendal  as  another  species  of 
Veratrum,  by  Don  as  a  Helonias,  and  by  Lindley 
as  belonging  to  a  new  genus  which  he  named 
Asagraea.  Hence  it  has  been  variously  denomi- 
nated Veratrum  officinale,  Schlecht.  and  Cham., 
Helonias  officinalis,  D.  Don,  Asagrcea  officinalis, 
Lindl.,  and  Schccnocaulon  officinale,  A.  Gray.  It 
is  not  probable  that  Yeratrum  Sabadilla,  Retz, 
yields  much,  if  any,  of  the  seed  of  commerce;  but 
it  would  seem  that  very  much  of  the  drug  is  the 
product  of  a  plant  so  different  from  Asagrcea 
officinalis  that  Ernst  of  Caracas  believes  it  to 
be  a  new  species.  It  differs  chiefly  in  having  its 
leaves  broader  and  more  carinate. 

Cevadilla  seeds  usually  occur  in  commerce  mixed 
with  the  fruit.  This  consists  of  three  coalescing 
capsules  or  follicles,  which  open  above  and  appear 
like  a  single  capsule  with  three  cells.  It  is  three 
or  four  lines  long  and  a  line  and  a  half  in  thick- 
ness, obtuse  at  the  base,  light  brown  or  yellowish, 
smooth;  each  of  the  component  capsules  contains 
one  or  two  seeds.  A  resemblance,  existing  or  sup- 
posed, between  this  fruit  and  that  of  barley  is 
said  to  have  given  rise  to  the  Spanish  name  ceva- 
dilla, which  is  a  diminutive  of  barley.  The  seeds 
are  elongated,  pointed  at  each  end,  flat  on  one 
side  and  convex  on  the  other,  somewhat  curved, 
two  or  three  lines  long,  wrinkled,  slightly  winged, 
black  or  dark  brown  on  the  outside,  whitish 
within,  hard,  inodorous,  and  of  an  exceedingly 
acrid,  burning,  and  durable  taste. 

Pellet  ier  and  Caventou  first  noted  the  presence 
of  an  alkaloid  in  cevadilla,  which  base  they  called 
veratrine ;  Meissner  in  the  same  year  announced 
the  presence  of  an  alkaloid,  sabadilline,  and 
CouCrbe.  Merck,  and  Weigelin  all  described  what 
they  considered  as  distinct  bases;  but  its  exact 
composition  remained  unsettled  until  Wright  and 
Luff  (./.  Chem.  S.,  33,  338)  found  in  it  three 
bases:  1.  cevadine,  C^IUgNOg  (agreeing  with 
the  base  described  by  Merck  as  veratrine),  crys- 
tallizing in  needles  or  compact  crystals,  fusing 
at  205°  C.  (401°  F.)  (202°  C.  (395.6°  ¥.),  accord- 
ing to  Merck),  insoluble  in  water,  easily  soluble 
in  alcohol  and  ether,  and  decomposed  by  hot  alco- 
holic potash  into  cevine,  C37H43NO8  (C27H45NO9, 
FItickiger),  and  methyl-crotonic  acid  (cevadic 
acid  of  Pellet  ier  and  Caventou),  CsILjOz;  2.  vera- 
trine, C'37lI53NOii,  obtained  from  the  syrupy 
mother  liquor  from  which  the  cevadine  has  crys- 
tallized; it  is  uncrystallizable,  soluble  in  ether, 
and  decomposed  by  alcoholic  soda  into  verine, 
C28H45X08,  and  '  dimethyl-protoeatechuic  acid 
(veratric  acid  of  Merck),  C7H4(CH3)204;  3.  ceva- 
dilline,  C34H53XO8,  obtained  after  the  extraction 
of  the  veratrine  with  ether;  it  is  insoluble  in 
ether,  slightly  soluble  in  boiling  benzene,  and  read- 
ily soluble  in  fusel  oil,  uncrystallizable,  and  ap- 
pears to  yield  methyl-crotonic  acid  on  treatment 
with  alcoholic  soda. 

The  second  of  these  alkaloids,  veratrine,  Fliick- 
iger  (Pharm.  Chem.,  2d  ed.,  1888.  531)  considers 
as  isomeric  with  cevadine,  C32H49NO9,  and  writes 
the  reaction  for  its  decomposition, 

2C32rl49N09-r-4H20  = 

C9H10O4  +  C55H92N2Oi6  +  2H20 

Dimethylprotocatechuic  Veratroine. 

Wright  and  Luff  extract  the  alkaloids  as  fol- 
lows. °One  hundred  parts  of  sabadilla  seeds  are 
exhausted  with  one  part  of  tartaric  acid  and 
alcohol,  the  alcoholic  extract  concentrated,  freed 
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from  resinous  admixture  by  addition  of  water,  and 
then  treated  with  sodium  hydroxide  and  ether. 
The  ethereal  solution  is  then  shaken  up  with 
aqueous  tartaric  acid  solution,  and  the  acid 
liquid  again  treated  with  sodium  hydroxide  and 
ether.  The  ethereal  solution  is  now  mixed  with 
ligroin  (light  petroleum  benzin),  and  allowed 
to  evaporate  spontaneously.  A  syrupy  liquid 
separates  out  first,  and  then  crystals  of  ceva- 
dine,  which  are  drained  off  and  recrystallized  from 
alcohol.  The  residual  syrupy  liquid  consists 
essentially  of  veratrine  and  cevadilline.  Ten  kilo- 
grammes (24  pounds)  of  seeds  yield  from  sixty 
to  seventy  grains  of  alkaloids,  from  which  eight 
to  nine  grains  of  pure  cevadine,  five  to  six  grains 
of  veratrine,  and  two  to  three  grains  of  crude 
cevadilline  can  be  isolated. 

Merck  has  since  (if.  R.,  Jan.  1891,  3-9)  isolated 
two  new  alkaloids  from  cevadilla,  which  he 
names  sabadine  and  sabadinine  respectively.  The 
former  has  the  formula  C29H51NO8,  crystallizes 
from  ether  in  short  needles,  and  fuses  at  from 
238°  to  249°  C.  (460.4°-464°  F.).  It  dissolves 
in  concentrated  sulphuric  acid  with  a  yellow 
color  and  a  green  fluorescence,  which  gradually 
disappears,  while  the  liquid  assumes  a  blood-red 
and  then  violet  color.  The  alkaloid  is  sternuta- 
tory, although  in  a  much  less  degree  than  vera- 
trine. The  second  alkaloid  crystallizes  from  ether 
in  filiform  needles,  which  begin  to  sinter  at  160° 
C.  (320°  F. ),  but  show  no  fixed  fusing  point. 
Concentrated  sulphuric  acid  causes  a  permanent 
blood-red  color.  The  formula  is  given  as  C27H45 
NOb-  The  alkaloid  is  not  sternutatory.  Cevadilla 
yields  about  0.3  per  cent,  of  veratrine.  ( See  Vera- 
trina,  p.  1327.) 

Cevadilla  is  an  acrid,  drastic  emeto-cathartic, 
operating  occasionally  with  great  violence,  and  in 
overdoses  capable  of  producing  fatal  effects. 
Known  in  Europe  as  early  as  1752,  and  formerly 
used  to  some  extent  as  a  tamicide,  in  doses  of 
from  five  to  twenty  grains  (0.32-1.3  6m.),  it 
was  official  solely  as  the  source  of  veratrine.  It 
is  the  principal  ingredient  of  the  pulvis  Capucino- 
rum,  sometimes  used  in  Europe  for  the  destruction 
of  vermin  in  the  hair. 

According  to  E.  Falk,  0.001  Gm.  of  pure  ceva- 
dine will  paralyze  the  frog;  0.01  Gm.  will  cause 
death  from  cardiac  paralysis  in  rabbits;  0.02  Gm. 
per  kilogramme  produces  paralysis,  interrupted  by 
tetanic  spasms.  Cevine  was  found  to  be  much 
less  poisonous  than  cevadine,  though  producing 
similar  symptoms. 

Sabbatia.  Centauree  Americaine,  Fr.  Sab- 
batie,  G. — Of  this  gentianaceous  genus  three  Amer- 
ican species  are  more  or  less  used  in  popular  medi- 
cine as  tonics  and  as  antiperiodics.  They  are,  in 
fact,  simple  bitters  of  some  activity,  and  may 
very  well  be  substituted  for  the  foreign  remedies 
of  their  class.  Their  value  in  intermittent  fever  is 
probably  simply  that  of  quassia  and  gentian,  only 
somewhat  more  feeble.  The  S.  angularis  (L. ), 
Pursh,  or  American  centaury,  was  formerly  recog- 
nized by  the  U.  S.  Pharmacopoeia  in  its  Secondary 
List.  A  description  of  it  may  be  found  in  the 
16th  edition  of  the  U.  S.  D.  John  F.  Huneker 
found  in  it  a  small  proportion  of  erythrocentaurin, 
C27H24O8,  previously  discovered  by  Mehu,  a  French 
chemist,  in  Erythrcea  Centaurium,  Pers.,  of 
Europe.  Huneker  also  obtained,  from  American 
centaury,  resin,  chlorophyll,  fatty  matter,  gum, 
albumen,  pectin,  bitter  extractive,  traces  of  vola- 
tile oil,  an  organic  acid,  red  coloring  matter,  and 
salts.     (A.  J.  P.,  1871,  207.) 


In  the  Southeastern  United  States,  the  Sabbatia 
Elliottii,  Steud.,  or  Quinine  flower,  and  in  the 
Southwestern  United  States  the  Sabbatia  campes- 
tris,  Nutt.,  have  been  employed  like  the  S.  angu- 
laris in  the  North.  They  probably  contain  the 
same  active  principle.  Of  the  S.  angularis  and  the 
S.  campestris  the  whole  plant  is  used,  the  dose 
being  a  drachm  (3.9  Gm.),  given  in  the  form  of 
fluidextract  or  in  decoction.  Of  the  Quinine  flower, 
the  root  is  employed;  dose  of  the  fluidextract,  one 
fluidrachm  ( 3.75  Cc. )  ;  in  intermittent  fever  to 
be  repeated  at  short  intervals. 

Sagapenum. — This  gum-resin,  formerly  highly 
esteemed,  but  at  present  very  rarely  met  with 
even  in  Eastern  commerce,  is  the  concrete  juice 
of  an  unknown  Persian  plant,  supposed  by  some 
to  be  one  of  the  species  of  Ferula  (Fam.  Um- 
belliferae)  related  to  those  that  yield  galbanum. 
It  is  in  irregular  masses,  composed  of  aggluti- 
nated fragments,  slightly  translucent,  of  a  brown- 
ish-yellow, olive,  or  reddish-yellow  color  exter- 
nally, paler  internally,  brittle,  of  a  consistence 
somewhat  resembling  that  of  wax,  and  often  mixed 
with  impurities,  especially  with  seeds  more  or 
less  entire.  An  inferior  variety  is  soft,  tough,  and 
of  uniform  consistence.  It  has  an  alliaceous  odor 
less  disagreeable  than  that  of  asafetida,  and  a 
hot,  nauseous,  bitterish  taste.  It  softens  and  be- 
comes tenacious  by  the  heat  of  the  hand.  The 
effect  of  time  and  exposure  is  to  harden  and  ren- 
der it  darker.  It  is  inflammable,  burning  with  a 
white  flame  and  much  smoke,  and  leaving  a  light 
spongy  charcoal.  Pure  alcohol  and  water  dissolve 
it  partially,  diluted  alcohol  almost  entirely.  Dis- 
tilled with  water  it  affords  a  small  quantity  of 
volatile  oil,  and  the  water  is  strongly  impregnated 
with  its  flavor.  According  to  Tschirch  (Harze 
und  Harzbehalter,  229),  it  contains  23.3  per  cent, 
of  gum;  19.2  per  cent,  of  essential  oil,  containing 
sulphur;  and  57.5  per  cent,  of  a  resin  which  is 
free  from  sulphur  and  melts  at  74°  to  76°  C. 
(165.2°-168.8°  F.).  The  ether  soluble  resin  of 
sagapenum  can  be  separated  by  saponification  into 
umbelliferone  and  sagaresitannol,  C24H27O4.OH. 
This  latter  yields  on  oxidation  oxypicric  acid. 
The  oil  is  pale  yellow,  very  fluid,  lighter  than 
water,  and  of  a  disagreeable  alliaceous  odor.  Saga- 
penum was  considered  by  the  older  physicians  as 
midway  in  its  medicinal  properties  between  asa- 
fetida and  galbanum,  and  was  used  in  doses  of 
from  ten  to  thirty  grains  (0.65-2.0  Gm.)  in 
amenorrhcea,  hysteria,  etc. ;  also  externally  in 
plasters  as  a  discutient. 

Sago.  Sagou,  Fr.  Sago,  G.,  It.  Sagu,  Sp. 
Under  this  name  the  U.  S.  P.  formerly  recognized 
the  starch  obtained  from  the  sago  palms.  Numer- 
ous trees,  inhabiting  the  islands  and  coasts  of  the 
Indian  Ocean,  contain  a  farinaceous  pith,  which 
is  applied  to  the  purposes  of  nutriment  by  the 
natives.  Such  are  Metroxylon  Sagu,  Rottb.  (Sagus 
Iwvis,  Blume),  Metroxylon  Rumphii  (Willd.), 
Mart.  (Sagus  Rumphii,  Willd.),  Raphia  peduncu- 
lata,  Beauv.  (Sagus  ruffia,  Jacq. ),  Arenga  sac- 
charifera,  Labill.  (Sagucrus  Rumphii,  Roxb.),  and 
Phoenix  farinifera,  Roxb.,  belonging  to  the  family 
of  Palms,  and  Cycas  circinalis,  L.,  Cycas  revoluta, 
Thunb.,  and  Zamia  lanuginosa,  belonging  to  the 
Cycadacea?.  The  fruit  of  the  Cycas  circinalis, 
according  to  J.  van  Donjen,  contains  a  poisonous 
glucoside,  pakoeine  (P.  J.,  May,  1903);  and 
it  is  doubtful  if  any  other  trees  than  Metroxylon 
Sagu,  M.  Rumphii  and  Arenga  saccharifcra  con- 
tribute to  furnish  the  sago  of  commerce.  Craw- 
ford,  in  his   History   of  the   Indian   Archipelago, 
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states  that  it  is  derived  exclusively  from  Metroxy- 
lon Sagu,  Rottb.,  but  Roxburgh  ascribes  the  gran- 
ulated sago  to  8.  Icevis,  Jack  (which  subsequent 
research  shows  to  be  Metroxylon  Sagu,  Rottb.)  ; 
and  one  of  the  finest  kinds  is  said  by  Hamil- 
ton to  be  produced  by  Arenga  saccharifera,  Labill. 
The  farinaceous  product  of  the  different  species  of 
Cycas,  sometimes  called  Japan  Sago,  does  not 
enter  into  general  commerce. 

Metroxylon  Rumphii  (Willd.,  Sp.  PI.  iv.  404), 
Mart.;  Carson,  Illust.  of  Med.  Bot.,  ii.  44,  pi.  88. 
Metroxylon  Sagu,  Rottb.  (1783)  ;  Bentley  and  Tri- 
men,  278. — The  sago  palm  is  one  of  the  smallest 
trees  of  its  family.  Its  height  seldom  exceeds 
thirty  feet.  The  trunk  is  proportionately  very 
thick,  quite  erect,  cylindrical,  covered  with  the 
remains  of  the  old  leafstalks,  and  surrounded  by  a 
beautiful  crown  of  foliage,  consisting  of  numerous, 
very  large,  pinnate  leaves,  extending  in  all  direc- 
tions from  the  summit,  and  curving  gracefully 
downward.  The  fruit  is  a  roundish  nut,  covered 
with  an  imbricated  coat,  and  containing  a  single 
seed. 

The  tree  is  a  native  of  the  East  India  islands, 
growing  in  the  Peninsula  of  Malacca,  Sumatra, 
Borneo,  Celebes,  the  Moluccas,  and  a  part  of  New 
Guinea.  It  flourishes  best  in  low  and  moist  situa- 
tions. Before  attaining  maturity,  the  stem  con- 
si-ts  of  a  shell,  usually  about  two  inches  thick, 
filled  with  an  enormous  volume  of  spongy  medul- 
lary matter  like  that  of  elder.  This  is  gradually 
absorbed  after  the  appearance  of  fruit,  and  the 
stem  ultimately  becomes  hollow.  The  greatest 
age  of  the  tree  is  not  more  than  thirty  years. 
Large  quantities  of  a  kind  of  sugar  called  jaggary 
are  produced  from  its  juice.  According  to  H.  von 
Rosenberg  (Proc.  A.  Ph.  A.,  xxvii.  140),  the 
medullary  matter  consists  mostly  of  starch  when 
tlie  large  leaves  have  fallen  off  and  the  flowers  are 
just  taking  their  place.  At  this  time  the  tree  is 
felled,  and  the  trunk  cut  into  billets  six  or  seven 
feet  long,  which  are  split  in  order  to  facilitate 
the  extraction  of  the  pith.  This  is  obtained  in  the 
state  of  a  coarse  powder,  which  is  mixed  with 
water  in  a  trough  having  a  sieve  at  the  end.  The 
water,  loaded  with  farina,  passes  through  the 
sieve,  and  is  received  in  convenient  vessels,  where 
it  is  allowed  to  stand  till  the  insoluble  matter  has 
subsided.  It  is  then  strained  off.  and  the  farina 
which  is  left  may  be  dried  into  a  kind  of  meal  or 
moulded  into  whatever  shape  may  be  desired.  For 
the  consumption  of  the  natives  it  is  usually 
formed  into  cakes  of  various  sizes,  which  are 
dried,  and  extensively  sold  in  the  islands.  The 
commercial  sago  is  prepared  by  forming  the  meal 
into  a  paste  with  water,  and  rubbing  it  into 
grains.  It  is  produced  in  the  greatest  abundance 
in  the  Moluccas,  but  of  the  finest  quality  on  the 
eastern  coast  of  Sumatra.  The  Chinese  of  Ma- 
lacca refine  it  so  as  to  give  the  grains  a  fine 
pearly  lustre.  Malcolm  states  that  it  is  also  re- 
fined in  large  quantities  at  Singapore.  In  this 
state  it  is  called  pearl  sago,  and  is  in  great  re- 
pute. It  is  said  that  five  or  six  hundred  pounds 
of  sago  are  procured  from  a  single  tree. 

Pearl  sago  is  that  which  is  now  generally  used. 
It  is  in  small  grains,  about  the  size  of  a  pin  head, 
hard,  whitish,  of  a  light  brown  color,  in  some  in- 
stances translucent,  inodorous,  and  with  little 
taste.  It  may  be  rendered  perfectly  white  by  a 
solution  of  chlorinated  lime.  Common  sago  is  in 
larger  and  browner  grains,  of  more  unequal  size, 
of  a  duller  aspect,  and  frequently  mixed  with 
more  or  less  of  a  dirty  looking  powder. 


Sago  meal  is  imported  into  England  from  the 
East  Indies.  It  is  in  the  form  of  a  fine  amyla- 
ceous powder,  of  a  whitish  color,  with  a  yellowish 
or  reddish  tint,  and  of  somewhat  musty  odor. 

Common  sago  is  insoluble  in  cold  water,  but  by 
long  boiling  unites  with  that  liquid,  becoming  at 
first  soft  and  transparent,  and  ultimately  form- 
ing a  gelatinous  solution.  Pearl  sago  is  partially 
dissolved  by  cold  water,  probably  owing  to  the 
heat  used  in  its  preparation.  Chemically  consid- 
ered, it  is  a  very  pure  natural  starch,  as  the 
nitrogenous  matter  rarely  amounts  to  more  than 
one  per  cent.,  and  the  ash  to  one-half  per  cent., 
the  remainder  being  starch  and  moisture.  Under 
the  microscope  the  granules  of  sago  meal  appear 
oval  or  ovate,  and  often  truncated  so  as  to  be 
more  or  less  muller-shaped.  Many  of  them  are 
broken,  and  in  most  the  surface  is  irregular  or 
tuberculated.  They  exhibit  upon  their  surface 
concentric  rings,  which  are  much  less  distinct 
than  in  potato  starch.  The  hilum  is  circular 
when  perfect,  and  cracks  either  with  a  single  slit 
or  a  cross,  or  in  a  stellate  manner.  The  granules 
of  pearl  sago  are  of  the  same  form,  but  are  all 
ruptured,  and  exhibit  only  indistinct  traces  of 
the  annular  lines,  having  been  altered  in  the 
process  employed  in  preparing  them.  Those  of 
common  sago  are  very  similar  to  the  particles  of 
sago  meal,  except  that  they  are  perhaps  rather 
less  regular  and  more  broken. 

Potato  starch  is  sometimes  prepared  so  as  to 
resemble  bleached  pearl  sago,  for  which  it  is  sold. 
But,  when  examined  under  the  microscope,  it  ex- 
hibits larger  granules,  which  are  also  more  regu- 
larly oval  or  ovate,  smoother,  less  broken,  and 
more  distinctly  marked  with  the  annular  rugae 
than  are  those  of  sago,  and  the  hilum  often 
cracks  with  two  slightly  diverging  slits.  Sago  is 
now  made  in  the  United  States  from  various  kinds 
of  starch. 

Sago  is  used  exclusively  as  an  easily  digestible, 
non-irritating  food.  It  is  given  in  the  liquid  state, 
and  in  its  preparation  care  should  be  taken  to 
boil  it  long  in  water,  and  stir  it  diligently,  in 
order  that  the  grains  may  be  thoroughly  dis- 
solved. Should  any  portion  remain  undissolved, 
it  should  be  separated  by  straining.  A  tablospoon- 
ful  to  the  pint  of  water  is  usually  sufficient. 

Salacetol.  Salicyl-acetol.  Salantol.  CelU 
(0H)C0.0CH2C0.CH3.— A  synthetic  product,  the 
ester  of  salicylic  acid  and  acetylcarbinol,  intro- 
duced as  a  substitute  for  salol,  to  avoid  the  elimi- 
nation of  phenol  in  the  system.  Crystallizes  out 
of  alcohol  in  needles,  fusing  at  71°  C.  (159.8°  P.). 
slightly  soluble  in  cold  water  and  alcohol,  readily 
soluble  in  ether,  chloroform,  and  petroleum  benzin. 
It  may  l>e  used  when  salol  is  indicated,  in  doses  of 
from  thirty  to  forty-five  grains  (2.0-3.0  Gm.). 

Salactol. — A  mixture  of  the  sodium  salts  of 
salicylic  and  lactic  acids,  said  to  contain  71.1  per 
cent,  of  salicylic  acid.  A  one  per  cent,  solution  of 
salactol  in  solution  of  hydrogen  dioxide  has  been 
used  to  arrest  the  growth  of  diphtheritic  mem- 
brane. 

Salamander  Alkaloids. — Salamander  macu- 
losa, and  probably  other  newts,  produce  a 
poisonous  secretion  from  the  skin,  from  which 
Hoppe-Seyler  and  Zalesky  separated  an  active  body, 
salamandarine.  E.  S.  Faust  (A.  E.  P.  P.,  xliii.) 
has  secured  crystalline  salts  from  this  body  which 
produce  in  the  lower  animals  restlessness,  excited 
reflex  activity,  and  convulsions  ending  in  total 
paralysis.  A  second  alkaloid,  salamandaridine, 
was  also  separated   by   Faust. 
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Salep.  Tubera  Salep,  P.  G.  Salep,  Fr.,  G. 
This  name  is  given  to  the  dried  tubers  of  numer- 
ous species  of  the  genus  Orchis,  and  in  India  of 
the  genus  Eulophia.  At  present  the  salep  of  Eu- 
ropean commerce  is  prepared  chiefly  in  the  Levant, 
but  to  some  extent  in  Germany  and  other  parts 
of  Europe.  The  German  salep  is  said  to  be  more 
translucent  than  the  Levant. 

Salep  is  in  small,  oval,  irregular,  ovoid  or  ob- 
long tubers,  rarely  palmate,  hard,  horny,  semi- 
transparent,  of  a  yellowish  color,  a  feeble  odor, 
and  a  mild  mucilaginous  taste.  It  is  sometimes 
kept  in  the  state  of  powder.  In  composition  and 
relation  to  water  it  is  closely  analogous  to  traga- 
canth,  consisting  of  a  substance  insoluble  but 
swelling  up  in  cold  water  (bassorin) ,  of  another 
in  much  smaller  proportion,  soluble  in  cold  water, 
and  of  minute  quantities  of  saline  matters.  It 
also  occasionally  contains  a  little  starch.  It  is 
highly  nutritive,  and  may  be  employed  for  the 
same  purposes  as  tapioca,  sago,  etc.  Its  mediaeval 
and  Oriental  reputation  as  an  aphrodisiac  is  un- 
founded. On  account  of  its  hardness,  salep,  in 
its  ordinary  state,  is  of  difficult  pulverization; 
but  the  difficulty  is  removed  by  macerating  it  in 
cold  water  until  it  becomes  soft,  and  then  rapidly 
drying  it.  Royal  salep,  said  to  be  much  used  as  a 
food  in  Afghanistan,  has  been  identified  by  J.  E. 
T.  Aitchison  as  the  product  of  Allium  Macleanii, 
Baker.   (Fam.  Liliacea;.)      (P.  J.,  Sept.  1889.) 

Salhy  pnone.  C6H40  ( COCeHg )  C00CH3.— A 

benzoyl-methyl-salicylic  ester  which  occurs  in  col- 
orless needles  melting  at  113°  C.   (235.4°  F.),  in- 
soluble in  water  and  sparingly  soluble  in  alcohol 
and  ether.     It  is  a  mild  antiseptic. 
(  OH 

Salicylamide.  C6H4  j  CoNH2'  This  Com" 
pound  is  prepared  by  the  action  of  concentrated 
ammonia  upon  methyl  salicylate.  When  purified, 
it  occurs  in  perfectly  colorless,  thin,  transparent 
plates,  melting  at  138°  C.  (280.4°  F.),  soluble  in 
alcohol,  ether,  chloroform,  and  two  hundred  parts 
of  water.  W.  B.  Nesbitt  finds  that  this  sub- 
stance, when  given  in  toxic  dose,  paralyzes  the 
motor  nerves  and  centres,  also  the  muscles,  and 
has  but  little  effect  upon  blood  pressure.  He  be- 
lieves that  it  is  a  safer  remedy  than  salicylic 
acid,  and  has  the  advantage  of  greater  solubility 
and  more  prompt  action  in  smaller  dose.  Also, 
that  it  has  analgesic  and  antipyretic  properties 
which  correspond.  It  may  be  given  in  doses  of 
three  grains  (0.2  Gm.).  The  highest  amount 
used  was  fifteen  grains  (1.0  Gm.),  taken  in  nine 
hours.     (T.  O.,  Oct.  1891.) 

Salicylbromanilide.  Antinervine. — This  was 
first  described  as  a  mixture  of  bromacetanilide  and 
salicylanilide,  but  a  specimen  analyzed  by  Ritsert 
was  shown  to  be  a  mixture  of  ammonium  bromide, 
salicylic  acid,  and  acetanilide.  Salicylbromanilide 
has  been  asserted  to  be  a  safe  antipyretic  and 
antineuralgic  by  Radlauer  of  Germany,  but  C.  S. 
Bradfute  (New  England  Monthly,  April,  1891) 
has  found  it  to  be  a  violent  depressant  of  the 
heart.  In  angina  pectoris,  with  high  tension,  he 
obtained  relief  by  its  use,  but  it  seems  to  be  a 
dangerous  remedy.  Dose,  from  five  to  ten  grains 
(0.32-0.65  Gm.). 

Salifebrin.  Salicylanilide. — An  antipyretic, 
made  by  heating  together  salicylic  acid  and 
acetanilide  in  molecular  proportions.  It  is  a  color- 
less permanent  powder,  insoluble  in  water,  freely 
soluble   in  alcohol. 

Saliformin.  Formin  Salicylate.  Hexamethyl- 
ene-tetramin-salicylate.         TJrotropin      Salicylate. 


( CHa )  cN4.C6H4  ( OH )  COOH.— A  colorless,  crystal- 
line powder,  having  an  acidulous  taste,  soluble  in 
water  and  alcohol,  used  as  an  antiseptic  and  for 
its  supposed  solvent  powers  on  uric  acid  deposits. 
The  daily  dose  is  from  fifteen  to  thirty  grains 
(1.0-2.0   Gm.). 

Saligallol.  Pyrogallol  Di-salicylate.—K  resin- 
ous solid,  soluble  in  two  parts  of  acetone  and  fif- 
teen parts  of  chloroform.  Its  solution  in  acetone 
has  been  used  as  an  external  application  in  skin 
diseases. 

Saligenin,  Ortho-oxybenzyl  alcohol,  C6H4.0H. 
CH2OH,  is  the  decomposition  product  of  the  glu- 
coside  salicin.  Under  the  name  of  antiarthrin,  a 
substance  has  been  introduced  into  commerce 
which  is  said  to  be  a  combination  product  between 
saligenin  and  tannin.  It  readily  undergoes  de- 
composition. It  has  been  used  in  chronic  rheuma- 
tism and  gout  in  doses  of  ninety  to  one  hundred 
and  fifty  grains    (5.8-9.8  Gm.)    a  day. 

Saliphen.  Saliphenin.  Salicyl-p-phenetidin. 
C6H4  ( OCaHs )  NH.C6H4  ( OH )  CO.— This  substance 
is  the  product  of  a  reaction  between  salicylic  acid 
and  phenetidin  in  the  presence  of  phosphorus 
trichloride.  It  is  in  colorless  crystals,  which 
melt  at  139.5°  C.  (283°  F.)  ;  is  insoluble  in  water 
but  soluble  in  boiling  alcohol,  acetone,  ether, 
chloroform  and  glacial  acetic  acid.  It  possesses 
slight  antifebrile  properties. 

Salipyrin.  Antipyrine  Salicylate.  Salazolon. 
C11H12N2O.C7H6O3. — Prepared  by  the  action  of 
salicylic  acid  upon  antipyrine,  either  at  100°  C. 
(212°  F. )  or  in  solution.  It  occurs  as  a  white, 
coarsely  crystalline  powder,  odorless,  with  a 
somewhat  sweetish  taste.  It  is  readily  soluble  in 
alcohol  and  in  benzene,  and  crystallizes  from  the 
former  in  hexagonal  tables  with  a  melting  point  of 
91.5°  C.  (196.7°  F.).  According  to  Guttmann 
and  to  Kollmann  (Internat.  Klin.  Rundsch.,  Sept. 
1890;  also  M.  M.  W.,  Nov.  1890),  it  is  an  active 
antipyretic  and  antirheumatic,  which  rarely  pro- 
duces toxic  symptoms,  although  an  eruption  re- 
sembling that  caused  by  antipyrine  has  been 
noted;  the  color  of  the  urine  is  not  affected,  but 
tests  show  the  presence  of  salicylates.  Kollmann 
states  that  it  sometimes  causes  vomiting,  and  the 
daily  dose  should  not  exceed  forty-five  grains 
(3.0  Gm.),  and  always  be  less  than  this  in  the 
beginning,  as  some  individuals  are  intolerant 
of  it.  Salipyrin  has  been  used  to  a  considerable 
extent  in  all  forms  of  rheumatic  diseases,  in 
influenza,  in  various  fevers,  in  migraine,  and 
in  the  whole  class  of  diseases  in  which  its  com- 
ponent constituents  have  been  found  to  be  useful ; 
also  locally  in  coryza.  Salipyrin  has  been  very 
highly  praised  by  Beuttner  as  a  sedative  anti- 
hemorrhagic  remedy,  in  all  forms  of  metror- 
rhagia not  dependent  upon  severe  organic  disease, 
in  threatened  abortion,  and  in  dysmenorrhcea. 
The  usual  dose  is  from  seven  to  fifteen  grains 
(0.45-1.0  Gm.),  in  capsule  or  tablet,  repeated 
every  three  or  four  hours,  but  some  clinicians 
prefer  a  single  large  dose  of  forty-five  grains 
(3.0  Gm.). 

Salitannol.  Ci4Hio07. — A  condensation  pro- 
duct of  salicylic  and  gallic  acids;  it  is  a  colorless 
powder,  insoluble  in  water,  ether,  chloroform,  and 
benzene,  slightly  soluble  in  alcohol,  soluble  in  solu- 
tions of  caustic  alkalies.  It  is  used  as  a  surgical 
antiseptic. 

Salithymol.  Thymol  Ester  of  Salicylic  Acid. 
C6H3  ( CH3 )  ( C3H7 )  O.COCelLi  ( OH )  .—This  Balt  is 
prepared  by  acting  on  molecular  quantities  of 
sodium  salicylate  and  thymol  sodium  with  phos- 
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phorus  trichloride.  It  is  a  colorless  crystalline 
powder,  of  sweet  taste,  insoluble  in  water,  very 
soluble  in  alcohol.  It  is  used  as  an  antiseptic. 
Dose,  from  fifteen  to  thirty  grains    ( 1-2  Gm. ) . 

Salix.  U.  8.  1880.— Most  of  the  species  of  the 
large  genus  Salix  are  possessed  of  similar  medic- 
inal properties.  (For  elaborate  study  of  various 
willow  barks  see  Wellcome  Chemical  Research 
Laboratory  Report,  No.  39.)  S.  fragilis,  L.  (8. 
russelliana,  Sm.),  which  has  been  introduced  into 
this  country  from  Europe,  is  said  by  Sir  James 
Smith  to  be  the  most  valuable  species.  8.  pur- 
purea, L.,  a  European  species,  is  stated  by  Lindley 
to  be  the  most  bitter,  and  S.  pentandra,  L.,  is  pre- 
ferred by  Nees  von  Esenbeck.  Many  native  species 
are  in  all  probability  equally  active  with  the 
foreign. 

Salix  alba,  L.,  the  species  formerly  recognized 
by  the  U.  S.  Pharmacopoeia,  the  common  Euro- 
pean or  white  willow,  is  twenty-five  or  thirty  feet 
in  height,  with  numerous  round  spreading 
branches.  The  exstipulate  leaves  are  alternate, 
upon  short  petioles,  lanceolate,  pointed,  acutely 
serrate  with  the  lower  serratures  glandular, 
pubescent  on  boih  sides,  and  silky  beneath.  The 
amenls  arc  terminal,  cylindrical,  and  elongated, 
with  elliptical-lanceolate,  brown,  pubescent  scales. 
The  stamens  are  two  in  number,  yellow,  and 
somewhaf  longer  than  the  scales;  the  style  is 
short:  the  stigmas  two  parted  and  thick.  The 
capsule  is  nearly  sessile,  ovate,  and  smooth.  The 
white  willow  is  now  very  common  in  this  country. 
it  flowers  in  April  and  May,  and  the  hark  is 
easily  separable  throughout  the  summer.  That 
obtained  from  the  brandies  rolls  up  when  dried 
into  the  form  of  a  quill,  from  one  -twenty  -lift  h  to 
one-twelfth  of  an  inch  in  diameter,  has  a  brown, 
more  or  less  finely  warty  epidermis,  is  flexible, 
fibrous,  and  of  diliicult  pul  verizat  ion.  The  inner 
surface  is  brownish  white,  and  smooth,  t  lie  liber 
Separating  in  thin  layers.  Willow  hark  has  ■ 
feebly  aromatic-  odor  and  a  peculiar  hitter  astrin- 
gent taste.  It  yields  its  active  properties  to 
water,  with  which  it  forms  a  reddish-brown  decoc- 
tion. Pelletier  and  Caventou  found,  among  its 
ingredients,  tannin,  resin,  a  bitter  yellow  coloring 
matter,  a  green  fatty  matter,  gum,  wax,  lignin, 
and  an  organic  acid  combined  with  magnesia. 
The  proportion  of  tannin  is  so  considerable  that 
the  bark  has  been  used  for  tanning  leather.  The 
characteristic  constituent  of  all  speeies  of  willow, 
however,  is  salicin.  (See  Salicinum,  p.  1078.) 
Robert  W.  Heck  [A.  J.  P.,  1891,  581)  has  deter- 
mined the  relative  percentages  of  salicin  and 
tannin  as  follows: 

Salicin.  Tannin. 

Leaves  of /?.  hiriiln.  %fuhl.. 0.30  per  cent.   6.48  per  cent. 

Bark  of  B.  lucida.  Muhl 1.09    "        "       3.58    "       " 

Hark  of  B.  alba.  1 0.56    "        "      4.26    "       " 

Bark  of  S.  nigra,  Marsh...  0.73    "       "      3.29    "      " 

Jowett  and  Potter  made  an  examination  of  thirty- 
three  samples  of  willow  and  poplar,  and  found  in 
but  one  (Salix  discolor,  Muhl.)  the  related  gluco- 
side  salinigrin,  which  Jowett  had  previously  dis- 
covered in  an  unknown  sample  of  willow  bark. 
This  compound  has  the  formula  Ci3Hi607,  and  on 
hydrolysis  yields  glucose  and  meta-hydroxyben- 
zaldehyde  (Wellcome  Chem.  Research  Labora- 
tory Report,  No.  28).  The  bark  of  the  willow  is 
feebly  tonic,  but  it  is  at  present  never  employed 
in  regular  medicine. 

Salix  nigra,  Marsh.  Black  Willow.  Pussy 
Willow. — The  younger  Michaux  states  that  this 
is  a   strong  bitter,   and   according  to  various  ec- 


lectic practitioners,  its  green  aments  or  floral 
buds  are  a  very  active  sexual  depressant,  useful 
in  spermatorrhoea,  in  all  forms  of  sexual  excite- 
ment, and  in  the  nervous  disturbances  of  the 
menstrual  period.  From  twenty  to  thirty  minims 
( 1.3-1.8  Cc. )  of  the  fluidextract  are  to  be  given 
four  times  a  day. 

Salocreol  is  a  preparation  containing  an  ester 
of  the  various  phenols  of  beechwood  tar.  It  occurs 
as  a  fluid  of  neutral  reaction,  oily  consistence, 
brownish  color,  and  is  almost  completely  odorless. 
It  is  almost  insoluble  in  water,  easily  soluble  in 
the  various  alcohols,  ether,  or  chloroform.  It  is 
saponified  by  the  alkalies  and  alcohols,  and  on  pro- 
longed exposure  also  by  glycerin.  In  saponified 
solutions  the  addition  of  a  trace  of  ferric  chloride 
produces  the  violet  colors  characteristic  of  phenol 
and  salicylic  acid  in  neutral  solutions.  It  is  af- 
firmed that  it  is  readily  absorbed  by  the  skin  and 
does  not  irritate  it  or  stain  it  permanently.  Salo- 
creol has  been  used  with  success  in  the  treatment 
of  rheumatism,  govt,  erysipelas,  and  various  in- 
flammatory conditions  of  the  lymph  glands. 
(Deutsche  Acrztc  Ztg.,  1903,  No.  4.) 

Salol-Camphor. — When  three  hundred  parts  of 
salol  arc  rubbed  with  two  hundred  parts  of  cam- 
phor, and  then  gently  warmed,  a  liquid  is  obtained 
insoluble  in  water,  hut  miscihle  with  fixed  and 
volatile  oils,  ether,  and  alcohol,  to  which  D6- 
Besquelle  has  given  the  name  of  salol-camphor, 
and  which   he   recommends  as  a   local   anaesthetic. 

Salophen. — A  cetylpara  m  idophenol       Salicylate, 

C6H*{(X)Oc6ir4.\H(C2ii3o)'  is  formed  l)y  the 

combination  of  salicylic  acid  with  acetyl  paramido- 
phenol,  and  contains  51  per  cent,  of  salicylic  acid. 
It  forms  small  white  crystalline  scales  melting 
at  187°  C.  (368.0°  F.),  and  is  almost  insoluble  in 
cold  water;  moderately  soluble  only  in  alcohol 
and  ether.  In  warm  alkaline  solution  it  under- 
goes decomposition  into  salicylic  acid  and  aeetyl- 
paramidophenol.  According  to  Siebel  (Th.  M., 
•  Ian.  1892)  this  reaction  takes  place  in  the  intes- 
tines. The  same  authority  also  states  that,  acetyl- 
paramidophenol  is  scarcely  toxic.  8  Gm.  per  kilo 
being  necessary  to  kill  a  rabbit.  It  has  been  used 
by  various  clinicians  in  all  forms  of  rheumatic 
diseases  and  is  undoubtedly  effective,  though  less 
certain  in  its  action  than  are  the  simple  salicyl- 
ates. It  is  also  used  to  some  extent  as  an 
analgesic  in  the  pains  of  nervous  diseases,  in 
pruritus,    and    also    as    an    intestinal    antiseptic. 

Dose,  ten  to  fifteen  grains  (0.05-1.0  Gm.)  ; 
not  more  than  seventy-five  grains  should  be  given 
daily. 

Saloquinine.  Salochinin.         C6H4.0TI.CO.O. 

C20H23N2O. — Quinine  ester  of  salicylic  acid  occurs 
in  colorless  crystals,  insoluble  in  water,  freely 
soluble  in  alcohol  and  ether,  fusing  at  130°  C. 
(266°  F.).  It  is  tasteless  and  is  said  not  to 
disturb  the  digestion  or  to  cause  tinnitus  aurium, 
although  it  is  very  slowly  absorbed.  It  is  said  to 
contain  70  per  cent,  of  quinine,  and  has  been 
used  successfully  as  an  antiperiodic,  but  is  reputed 
to  be  of  special  value  in  the  treatment  of  malarial 
and  other  neuralgias,  also  in  fulgurant  pains,  and 
has  also  been  highly  commended  in  typhoid  and 
other  fevers  as  an  antipyretic.  If  in  a  fever  it  be 
administered  directly  after  the  cold  bath,  it  begins 
to  powerfully  impress  the  system  about  the  time 
the  effect  of  the  immersion  is  going  off.  It  may 
be  given  in  the  single  dose  of  from  fifteen  to  thirty 
grains  (1-2  Gm.),  repeated  within  twenty-four 
hours  in  bad  cases  of  rheumatic  affections. 
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Salubrol.  Tetra-bromo-methylene-di-antipyrine. 
An  inodorous  powder,  made  by  the  action  of  bro- 
mine on  methyl-antipyrine.  It  is  non-poisonous, 
and  is  used  as  a  local  haemostatic  and  antiseptic 
and  as  a  substitute  for  iodoform. 

Salumin.  Aluminum  Salicylate.  (CeH^OH) 
COO ) 6A12  +  3H20  —  This  salt,  which  is  insoluble 
in  water,  is  made  by  the  interaction  of  solu- 
tions of  sodium  salicylate  and  a  salt  of  alumi- 
num; it  is  a  reddish-white  powder  used  in 
catarrhal  affections  of  the  nose  and  pharynx.  A 
soluble  salumin  is  made  by  combining  ammonia 
with  the  insoluble  salumin,  to  form  ammoniated 
aluminum    salicylate,    the    formula    of    which    is 

<C6H4  !£q^4)6A12  +  2H20.     It  is  used  for  pre- 
paring astringent  and  antiseptic  washes. 

Salvia. — Of  this  labiate  genus  one  species,  8. 
officinalis,  is  recognized  by  the  U.  S.  P.  8th  Rev., 
the  article  will  be  found  on  p.  1080.  Many  of  the 
species  share  the  feeble  medicinal  properties  of  the 
official  drug.  8.  pratensis,  8.  Mthiopis,  8.  gluti- 
nosa,  and  S.  Sclarea,  or  clarry,  have  been  officially 
recognized  in  Europe,  but  are  less  agreeable  than  is 
S.  officinalis  and  are  not  much  used ;  the  leaves  of 
8.  Sclarea  are  said  to  be  introduced  into  wine  in 
order  to  impart  to  it  a  muscadel  taste.  The  infu- 
sion of  the  Rocky  Mountain  sage,  probably  8.  Ian- 
ceolata,  W.,  is  affirmed  by  A.  Comstock  (T.  G., 
1887,  660)  to  be  valuable  as  a  diaphoretic  in 
malarial  and  rheumatic  fevers,  taken  in  the  form 
of  hot  infusion,  and  when  cold  to  be  distinctly 
tonic  and  astringent.  The  dose  of  fluidextract  is 
half  a  fluidrachm   (1.8  Cc. ). 

The  seeds  of  various  sages  contain  enough  fari- 
naceous and  mucilaginous  material  to  make  them 
useful  as  food.  In  the  Western  United  States  the 
ordinary  sages  of  the  plains  are  highly  esteemed 
for  fattening  cattle,  which  eat  their  ripened  tops 
freely  (these  sages  must  be  distinguished  from 
the  so-called  "  sage  brushes  "  of  the  West,  which 
belong  to  the  genus  Artemisia ) .  Chia  is  the  seeds 
of  one  or  more  species  of  salvia  largely  used  in 
Mexico  and  Southern  Arizona  by  the  natives  as 
food.  It  is  affirmed  that  the  variety  known  as 
Chia  pinoli  is  yielded  by  $.  columbaria  (see  Re- 
port U.  8.  Geogr.  Surveys,  100th  Merid.,  vol.  vi. 
48).  8.  Chia  was  described  in  the  Farmacopea 
Mexicana  as  a  new  species,  yielding  chia,  but 
Mariano  Bascena  affirms  (La  Naturaleza,  1881) 
that  the  common  chia-yielding  sage  of  Mexico  is 
8.  polystachya,  while  Chia  azul  is  yielded  by  8. 
patens.  Guibourt  is  probably  in  error  in  ascribing 
chia  to  S.  hispanica.  The  chia  seeds  are  used  not 
only  when  crushed  as  food  and  for  the  making  of 
mucilaginous  poultices,  but  also  for  the  prepara- 
tion of  a  mucilaginous  drink,  prepared  by  adding 
a  teaspoonful  of  the  seed  to  a  tumblerful  of  cold 
water,  allowing  it  to  stand  for  half  an  hour,  sweet- 
ening and  flavoring  to  taste.  They  are  described 
as  follows:  "The  seed  is  a  small  one,  about  l-16th 
inch  in  length,  and  l-24th  inch  in  width;  oblong- 
ovate,  somewhat  flatfish,  nearly  cylindrical,  both 
ends  rounded  and  slightly  tapering;  the  thinner 
end  has  a  small,  dark  line,  forming  a  slight  pro- 
jection, which  is  the  eye  of  the  seed,  and  this,  when 
exposed  to  moisture,  opens  in  a  star-shaped  or 
scalloped  manner,  emitting  the  growing  embryo. 
Below  this  eye  are  oil  cells.  The  seed  is  smooth 
and  glossy,  and  is  surrounded  by  a  transparent 
epithelium,  swelling  very  largely  when  in  water. 
The  testa  is  darkish-gray,  striated  with  dark 
brown  lines,  running  diagonally,  and  dotted,  form- 
ing a  very  beautiful   variegated   surface;     when 


pressed  or  crushed  under  a  spatula  it  bursts  at 
the  hilum,  exposing  the  cotyledons  and  the  oil 
cells,  leaving  an  oily  stain  upon  paper.  Internally 
the  testa  is  dark,  grayish-brown,  perfectly  smooth, 
glossy,  and  devoid  of  the  external  variegations  or 
stria?.  It  contains  the  embryo,  with  the  radical 
pointing  towards  the  hilum,  and  a  white,  muci- 
laginous substance  much  resembling  unrendered 
fat."  (A.  J.  P.,  May,  1882,  227-229.)  The  Euro- 
pean species,  Salvia  verticillata,  Willd.,  8.  Ver- 
benaca,  L.,  8.  horminum,  L.,  and  S.  viridis,  L.,  all 
indigenous  to  Central  or  Southern  Europe,  are 
also  noted  for  the  mucilaginous  character  of  their 
seeds,  and  have  on  this  account  been  employed  to 
remove  foreign  substances  from  the  eye. 

Samadera  Bark. — This  is  the  inner  bark  of 
a  tree  belonging  to  the  family  of  Simarubaceae, 
growing  in  Ceylon.  It  is  intensely  bitter,  and 
probably  contains  quassin.  For  further  particu- 
lars, see  P.  J.,  1872,  541. 

Sandarach.  Sandaraca.  Gum  Juniper.  San- 
daraque,  Fr.  Sandarak,  G. — A  resinous  substance 
obtained  from  the  Callitris  quadrivalvis,  Vent. 
(Thuja  articulata,  Vahl.),  an  evergreen  tree 
(Fam.  Pinacese)  growing  in  Northern  Africa.  It 
is  in  small,  irregular,  roundish  oblong  grains  or 
tears,  of  a  pale  yellow  color,  sometimes  inclining 
to  brown,  more  or  less  transparent,  dry  and  brit- 
tle, breaking  into  powder  under  the  teeth,  of  a 
faint,  agreeable  odor  increased  by  warmth,  and  of 
a  resinous,  slightly  acrid  taste.  It  melts  with 
heat,  diffusing  a  strong  balsamic  odor,  and  easily 
inflames.  It  is  almost  entirely  soluble  in  ordinary^ 
alcohol,  and  entirely  so  in  that  liquid  when  an- 
hydrous, and  in  ether.  Heated  oil  of  turpentine 
also  dissolves  the  greater  part  of  it,  but  very 
slowly.  According  to  Unverdorben,  it  consists  of 
three  resins,  varying  in  their  relations  to  alcohol, 
ether,  and  oil  of  turpentine.  The  sandaracin  of 
Geise,  which  remains  after  sandarach  has  been  ex- 
posed to  the  action  of  ordinary  alcohol,  is  a  mix- 
ture of  two  of  these  resins.  Tschirch  (Harze 
und  Harzbehaiter,  p.  276)  has  isolated  and  de- 
scribed an  acid,  sandaracolic  acid,  C^HeaO^OH) 
COOH,  making  up  85  per  cent,  of  the  natural 
resin  and  callitrolic  acid,  C64H8205(OH)COOH,  of 
which  10  per  cent,  is  present.  In  Australia  and 
Tasmania  Callitris  trees  grow  in  vast  numbers, 
and  produce  a  sandarach  which  is  almost  color- 
less, having  highly  refractive  powTer,  and  a  pleas- 
ant aromatic  odor,  becoming  dark  by  age,  and 
sometimes  assuming  a  superficial  mealiness. 
This  Australian  sandarach  softens  easily,  but 
does  not  melt  in  boiling  water,  is  gritty  to  the 
touch,  and  can  scarcely  be  distinguished  from  the 
African  drug.  (P.  J.,  Jan.  1890.)  For  an  elabo- 
rate description  of  Australian  sandarach,  see 
also  A.  J.  P.,  1896,  215.  Sandarach  was  formerly 
given  internally,  and  entered  into  the  composition 
of  various  ointments  and  plasters.  At  present  it 
is  used  chiefly  as  a  varnish  and  as  incense;  its 
powder,  termed  pounce,  is  rubbed  upon  paper  to 
prevent  ink  from  spreading  after  letters  have  been 
scratched  out.  A  false  sandarach  has  been  de- 
scribed by  R.  Haneke.  It  resembled  the  real  arti- 
cle, being  lemon-yellow  in  color,  transparent,  and 
the  tears  elongated  and  rounded  at  the  tips. 
When  chewed  it  broke  into  fine  powder  and  stuck 
to  the  teeth,  while  it  softened  on  the  water  bath 
and  flowed  together  into  a  resinous  mass.  Ex- 
amination showed  it  to  consist  largely  of  colo- 
phony.    (O.  Z.,  liv.) 

Sanicula.  Sanicula  marylandica,  L.  Sanicle. 
Sanicle,   Fr.     Sanikel,   G. — The  root   of  this   in- 
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digenous  umbellifer  is  popularly  known  in  some 
parts  of  the  country  by  the  name  of  black  snake- 
root.      It    is    fibrous   and   of    an    aromatic   taste, 
and,   according   to   C.    I.    Houck    (A.   J.   P.,   vol. 
xiv.  463),  contains  a  volatile  oil  and  a  resin.     It 
has  been  used  in  intermittent  fever,  and  also  in 
chorea  by  Zabriskie;    dose  of  powder  to  children 
eight  years  old  half  a  drachm    (2.0  Gm.)    three 
times  a  day.    (Am.  J.  M.  8.,  N.  S.,  xii.  374.) 
Sanoform.     Di-iodo-methyl  Salicylate. 
/COOCH3 
C6H2^-OH  .     This  substance  is  obtained  by 

^I2 

the  action  of  iodine  on  methyl  salicylate  (oil  of 
wintergreen ) .  It  is  a  crystalline,  colorless,  odor- 
less, and  tasteless  powder,  permanent  in  the  light 
and  air,  and  melting  at  110°  C.  (230°  F.),  but 
may  be  heated  up  to  200°  C.  (392°  F.)  without 
decomposing.  It  is  soluble  in  200  parts  of  cold 
or  10  parts  of  hot  alcohol,  and  readily  in  ether, 
chloroform,  benzene,  and  carbon  disulphide,  but 
almost  insoluble  in  water  or  glycerin.  It  contains 
62.7  per  cent,  of  iodine.  It  forms  with  caustic 
alkalies,  salts  which  are  sparingly  soluble  in  water. 

Sanoform,  first  introduced  as  a  substitute  for 
iodoform  by  A.  Arnheim,  would  appear  to  afford 
an  efficient  antiseptic  dressing  for  wounds.  As  it 
remains  unchanged  at  high  temperatures,  it  is 
readily  sterilized,  while  its  odorlessness  gives  it  a 
great  advantage  over  iodoform.  Its  absorption  is 
extremely  slow,  as  it  does  not  appear  in  the  urine 
after  having  been  administered  hypodermically 
until  twenty-four  hours  have  elapsed,  and  does 
not  entirely  disappear  until  after  fourteen  days. 
It  i;-  seemingly,  therefore,  less  poisonous  than 
iodoform.  It  may  be  used  as  a  dusting  powder 
or  in  the  manufacture  of  a  10  per  cent,  gauze 
which  can  be  Bterilized  by  heating;  or  a  1  per 
cent,  solution  in  collodion,  or  a  10  per  cent,  oint- 
ment may  be  employed.  It  has  been  employed 
with  satisfaction  in  ophthalmic  surgery  by  Rad- 
ziejewski  and  by  Jacobsohn. 

Santolina. — A  composite  plant,  Santolina 
Chamoecyparissus,  L.,  is  stated  to  have  long  been 
used  popularly  against  the  round  worm  in  Boot- 
land.  It  has  been  analyzed  by  T.  Maben  (P.  ./., 
xvi.  301 ),  who  finds  in  it  a  volatile  oil  and  a  con- 
siderable percentage  of  resin,  with  a  bitter  princi- 
ple, which  he  believes  to  be  an  alkaloid  and  the 
active  principle  of  the  drug.  The  decoction  of  the 
plant  may  be  made  by  boiling  half  an  ounce  in  a 
pint  of  water  for  half  an  hour,  straining  and 
making  up  to  a  pint.  It  is  given  in  doses  of  five 
fluidounces  (150  Ce.)  to  adults  and  half  that 
quantity  to  children,  repeated  for  four  mornings, 
and  then  followed  by  a  brisk  cathartic. 

Santoninoxime.  Ci5Hi802.N.OH. — This  sub- 
stance was  first  prepared  in  1889  by  P.  Guici 
(Qazz.  Chim.,  xix.  367)  by  digesting  at  nearlv 
80°  C.  (176°  F.)  for  three  days  five  parts  of 
santonin,  four  parts  of  hydroxylamine  hydrochlo- 
ride, fifty  parts  of  strong  alcohol,  and  four  parts 
of  precipitated  calcium  carbonate.  It  crystallizes 
in  white  silky  needles,  melts  at  about  217°  C. 
(422.6°  F.),  is  very  slightly  soluble  in  hot  water, 
and  turns  the  plane  of  polarized  light  to  the  left. 
Coppola  states  that  this  substance  is  a  safe  and 
reliable  substitute  for  santonin,  to  be  given  in 
doses  about  three  times  as  large. 

Sapindus. — Various    tropical    plants    belonging 

to  this  genus  of  the  Sapindaceae  contain  saponin, 

and  are  largely  used  for  cleaning  purposes.    Thus, 

in   India  are  employed  the  pulp   of  the  fruit  of 

■:dus  Mukorossi,  Gaertn.  ( 8.  detergens,  Roxb. ), 


the  capsules  of  8.  trifoliatus,  L.  (8.  emarginatus, 
Vahl.,  8.  laurifolius,  Vahl.) ,  and  in  South  America 
the  oil  and  seed  vessels  of  8.  Saponaria,  L.  {P.  J., 
1871,  585.)  For  the  properties  of  saponin,  see 
Saponaria  officinalis,  below. 

Sapium.  Sapium  sebiferum  (L.),  Roxb.  (Cro- 
ton  sebiferus,  L.,  Stillingia  sebifera,  Michx.) 
Tallow  Tree.  Tankawang  Fat. — This  is  a  species 
of  the  family  Euphorbiaceas,  cultivated  in  the 
Chinese  provinces  of  Kiangse,  Kiang-sou,  and 
Chih-kiang  for  the  sake  of  the  fatty  matters  ex- 
tracted from  the  nuts  by  methods  detailed  in 
A.  J.  P.,  1872,  264.  (See  P.  J.,  June,  1872.)  The 
"  tallow "  occurs  in  hard,  brittle,  opaque,  white, 
tasteless,  and  odorless  masses  of  about  eighty 
pounds'  weight.  It  is  said  to  be  nearly  pure 
stearin.  The  oil  is  largely  used  for  lighting 
purposes.  The  remnants  of  the  nut  are  employed 
as  fuel  and  as  manure.  (See  also  P.  J.,  1883, 
401,  and  Ibid.,  1887,  901.) 

Sapolan. — This  is  a  brownish-black  ointment, 
consisting  of  two  and  one-half  parts  of  naphtha, 
one  and  one-half  parts  lanolin,  and  3  to  4  per 
cent,  anhydrous  soap;  used  as  a  stimulant  oint- 
ment in  various  skin  diseases. 

Saponaria.  Saponaria  officinalis,  L.  Soap- 
wort.  Saponaire,  Savonnivre,  Fr.  Seifenwurzel, 
G.  (Fam.  Caryophyllaceae. ) — A  perennial  herba- 
ceous plant,  growing  wild  in  this  country  in  the 
vicinity  of  cultivation,  but  introduced  from  Europe. 
It  is  commonly  known  by  the  vulgar  name  of 
bouncing  bet.  It  is  one  or  two  feet  high,  with 
smooth,  lanceolate  leaves,  and  clusters  of  conspicu- 
ous whitish  or  slightly  purplish  flowers,  which 
appear  in  July  and  August.  The  root  and  leaves 
are  employed.  They  are  inodorous,  and  of  a  taste 
at  first  bitterish  and  slightly  sweetish,  afterwards 
somewhat  pungent,  continuing  long,  and  leaving  a 
slight  Bense  of  numbness  on  the  tongue.  They 
impart  to  water  the  property  of  forming  a  lather 
when  agitated,  like  a  solution  of  soap,  whence  the 
name  of  the  plant  was  derived.  This  property,  as 
well  as  the  medicinal  virtues  of  the  plant,  resides 
in  saponin,  C32II64O18.  This  principle  constitutes, 
according  to  Bucholz,  its  discoverer,  34  per  cent, 
of  the  dried  root,  which  contains  also  a  consider- 
able quantity  of  gum  and  a  little  bassorin,  resin, 
and  altered  extractive,  besides  lignin  and  water. 
Saponin  is  obtained,  though  not  absolutely  pure, 
by  treating  the  aqueous  extract  with  alcohol  and 
evaporating.  When  thoroughly  purified  (see  A.J. 
]'.,  1884,  274),  it  is  a  very  white,  amorphous, 
inodorous  powder,  which  excites  sneezing  when 
inhaled  by  the  nostrils,  has  a  pungent,  disagree- 
able taste,  and  is  poisonous.  It  is  soluble  in 
water  and  official  alcohol,  but  is  insoluble  in  an- 
hydrous alcohol,  ether,  and  the  volatile  oils. 
Although  a  glucoside,  according  to  Lautenbach 
(Journ.  Nerv.  and  Ment.  Dis.,  1879,  433),  it 
unites  with  sulphuric  acid  to  form  long  acicular 
crystals.  Its  aqueous  solution  froths  when  agi- 
tated. It  is  decomposed  by  dilute  acids,  though 
with  some  difficulty,  into  sapogenin,  C14H22O2,  and 
sugar,  or,  according  to  Schiaparelli  (A.  J.  P., 
1884,  275),  into  saponetin,  C40H66O15,  and  sugar, 
according  to  the  reaction : 

2C32H54Oi8  +  3H20  =  C4oH66Oi5  +  4C6H1206 
Stiitz  (Ann.  Ch.  Ph.,  218,  250)  studied  the 
saponin  from  Quillaja  Saponaria,  Mol.,  and, 
after  purifying  his  preparation  and  making 
a  series  of  acetyl  derivatives  therefrom,  was 
led  to  give  the  formula  C19H30O10  to 
saponin.  It  has  been  found  in  many  other  plants, 
among   them    some    species    of    Silene,    Dianthus, 
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and  Lychnis,  in  Vaccaria  vulgaris,  Host.,  and  in 
Agrostemma  Githago,  L.,  all  these  belonging  to 
the  fam.  Caryophyllaceae.  (J.  P.  C,  3e  s£r.,  x. 
330;  also  P.  J.,  1871,  585;  Australian  Journ. 
Pharm.,  1887.)  Serious  poisonings  by  the  mix- 
ture of  the  seeds  of  Agrostemma  Githago  with 
wheat  have  been  reported.  (D.  M.  W.,  1903.) 
According  to  Augustine  Henry,  there  are  at 
least  eleven  species  of  trees  whose  products  are 
used  in  China  for  washing  purposes  and  probably 
contain  saponin,  which  is  also  found  to  the 
extent  of  10  per  cent,  in  the  seeds  of  the  Chinese 
tea  oil  tree,  and  is  left  in  such  large  proportion 
in  the  refuse  after  the  extraction  of  the  oil  that  the 
"tea  seed  cake"  is  used  as  a  fish  poison.  (Am. 
Drug.,  1896.)  In  California  the  Indian  Soap  Root, 
Chlorogallum  pomeridianum  (Ker. ),  Kunth.,  is 
much  used  for  washing  clothes;  it  probably  con- 
tains saponin.  The  fruits  of  various  species  of 
Sapindus  are  also  rich  in  saponin  and  are  used  as 
detergents  accordingly.  In  diluted  form  saponin 
is  irritant  to  all  tissues,  and  when  concentrated  it 
kills  by  its  local  action  both  muscular  and  nervous 
tissue.  As  was  first  discovered  by  H.  Kohler,  when 
injected  into  the  leg  of  the  frog  in  minute  quan- 
tity it  produces  not  only  motor  weakness  but  a 
rapid  loss  of  sensibility,  so  that  reflex  movements 
can  no  longer  be  caused  by  irritating  the  foot.  The 
paralysis  seems  to  affect  especially  the  peripheral 
nerve  endings,  since  irritation  of  the  nerve  trunk, 
although  incapable  of  causing  contraction  of  the 
muscles  supplied  by  it,  elicits  pain  cries  and  other 
evidences  of  sensibility.  Muscles  with  which  sapo- 
nin comes  in  contact  become  unexcitable  and  pass 
into  a  condition  resembling  post  mortem  rigidity. 
According  to  Kohler,  this  occurs  without  change 
in  the  microscopic  structure,  but  Przybyszewski 
found  that  in  the  neighborhood  of  the  injection 
where  the  saponin  was  abundant  the  muscles  un- 
derwent structural  changes  similar  to  those  of 
myositis.  In  the  frog  saponin  produces  not  only 
local  symptoms,  but  after  a  time  wide-spread 
paralysis,  with  final  arrest  of  the  cardiac  move- 
ments. Given  internally  to  mammals  it  causes 
violent  gastro-intestinal  irritation,  progressive  loss 
of  power,  disturbance  of  respiration  and  circula- 
tion, and  usually  clonic  and  tonic  convulsions, 
which  are  probably  secondary  to  the  perturbations 
of  the  cardiac  and  respiratory  functions.  Loh- 
mann  (P.  J.,  73,  477)  affirms  that  chemically 
pure  saponin  is  not  injurious  when  taken  by  the 
stomach.  Injected  into  the  circulation  in  rabbits 
and  dogs,  according  to  the  researches  of  Przybys- 
zewski, it  causes  fall  of  the  arterial  pressure,  with 
great  disturbance  of  the  respiration  and  finally 
cardiac  arrest.  According  to  Kohler,  the  action  of 
the  drug  upon  the  heart  is  antagonistic  to  that  of 
digitalin,  so  that  the  application  of  sufficient 
quantities  of  saponin  to  the  frog's  heart  which 
has  been  arrested  by  the  local  application  of  digi- 
talin will  bring  about  a  return  of  pulsations, 
while,  on  the  other  hand,  digitalin  is  capable  of 
putting  aside  cardiac  arrest  from  saponin.  As 
has  been  shown  by  Ransom  (D.  M.  W.,  xxvii. ), 
saponin  has  a  powerfully  destructive  action  upon 
the  red  blood  corpuscles,  due  to  an  extraordinary 
tendency  which  it  has  to  unite  with  their  choles- 
terin.  The  action  of  saponin  upon  the  respiratory- 
centres  is  very  great,  the  injection  of  large  doses 
being  followed  by  immediate  arrest  of  respiration, 
the  heart  continuing  to  beat  for  some  time.  As 
it  exists  in  agrostemma  seeds,  saponin  has  several 
times  caused  death  in  the  human  species.  The 
symptoms  have  been  headache,  vertigo,  vomiting, 


hot  skin,  rapid  feeble  pulse,  progressive  muscular 
weakness,  and  finally  coma.  Following  out  the 
experiments  of  Kobert,  Ulenburg  and  Keppler 
tried  saponin  as  a  local  anaesthetic,  but  found 
that  it  was  not  practically  convenient  for  use; 
nor  were  the  essays  of  Kobert  with  the  glucoside 
as  an  antipyretic  more  encouraging.  Senega  ap- 
pears to  depend  upon  saponin  for  whatever  expec- 
torant virtues  it  may  possess,  and  the  use  of 
quillaja  bark  has  been  strongly  urged  by  Kobert. 
(See  Quillaja,  p.  1035.)  In  Germany  soap  root 
has  been  used  as  a  substitute  for  sarsaparilla  in 
scrofulous,  venereal,  and  cutaneous  affections,  and 
also  by  Andri  in  the  form  of  inspissated  juice,  half 
an  ounce  a  day,  in  gonorrhoea.  The  dose  of  the  de- 
coction is  set  down  at  two  pints  daily.  For 
further  information  as  to  the  physiological 
action  of  saponin,  consult  Husemann's  Pflanzen- 
stoffe,  second  edition,  and  S.  Jb.,  xxi.   3,   13. 

According  to  Kobert  (Gaz.  Med.  de  Paris,  xiv. 
2,  1883),  saponin  of  commerce  is  composed  chiefly 
of  two  substances,  quillaic  acid  and  sapotoxin.  For 
method  of  preparation,  see  T.  G.,  vol.  ii.  540. 
The  quillaic  acid  is  said  to  be  extraordinarily 
poisonous,  three-one-thousandths  of  a  grain  for 
each  pound  of  body  weight  injected  into  the  veins 
of  a  cat  being  sufficient  to  cause  death,  although 
thirty  grains  administered  by  the  mouth  are 
safely  borne. 

Sappan. — The  heart  wood  of  Cwsalpinia  Sap- 
pan,  L.  Under  the  name  of  patang,  sappan 
wood  is  largely  used  as  a  dye  in  India,  and  has 
long  been  employed  in  the  British  India  Medical 
Service  as  a  substitute  for  logwood.  It  is  offi- 
cially characterized  as  occurring  in  hard,  heavy 
sections  of  variable  size,  or  in  the  form  of  chips, 
of  a  fine  orange-red  color.  A  transverse  section 
exhibits  well  marked  concentric  rings,  numerous 
narrow  medullary  rays,  and  large  vessels  which 
are  readily  seen  with  a  lens.  It  is  cut  with  diffi- 
culty transversely,  but  is  easily  split  longitudi- 
nally, showing  distinctly  the  grain  due  to  the 
medullary  rays.  The  wood  has  no  odor,  and  only 
a  slightly  astringent  taste.  It  communicates  a 
red  color  to  alcohol  (90  per  cent.)  and  to  water; 
this  color  becomes  a  carmine  red,  and  not  purple, 
upon  the  addition  of  solution  of  potassium  hydrox- 
ide (distinction  from  logwood).  According  to  the 
investigations  of  Bolley,  sappan  wood  contains 
brasilin,  C16Hi405,  identical  with  that  of  Brazil 
wood.  Internally  it  is  used  in  India  as  an  astrin- 
gent in  the  treatment  of  diarrhoea.  The  Br.  Add. 
recognizes  a  decoction  (Decoctum  Sappan,  Br. 
Add.),  one  ounce  with  seventy  grains  (4.5  Gm. ) 
of  cinnamon  bark  to  the  pint ;  dose,  from  one-half 
to  two  fluidounees  ( 15-60  Co. ) . 

Saprol.  Disinfection  Oil. — A  mixture  of  crude 
cresols,  containing  pyridine  bases  and  hydrocar- 
bons, used  for  disinfecting  purposes.  As  it  is  in- 
flammable, care  should  be  exercised  in  its  use. 

Sarcocolla.  Sarcocolle,  Fr.  Fleischleimgummi, 
Fischleimgummi,  G. — A  peculiar  vegetable  pro- 
duct, exuding  spontaneously  from  various  species 
of  the  genus  Penoea  (Fam.  Penaeaeeae),  small 
shrubs  growing  at  the  Cape  of  Good  Hope,  in 
Ethiopia,  Arabia,  etc.  It  is  in  the  form  of  small, 
roixndish,  irregular  grains,  sometimes  agglutinated 
in  masses,  friable,  opaque  or  semi-transparent,  of 
a  yellowish  or  brownish-red  color,  inodorous  unless 
heated,  when  they  have  an  agreeable  odor,  and 
of  a  peculiar,  bitter,  sweetish,  and  acrid  taste. 
Sarcocolla,  according  to  Pelletier.  consists  of  65.3 
per  cent,  of  a  peculiar  substance,  considered  by 
Thomson    as    holding   an    intermediate    place    be- 
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tween  gum  and  sugar,  and  called  sarcocollin,  C13 
H23O6,  4.6  of  gum,  3.3  of  a  gelatinous  matter 
having  some  analogy  with  bassorin,  and  26.8  of 
lignin,  etc.  It  is  said  to  be  purgative,  but  at  the 
same  time  to  produce  serious  inconvenience  by  its 
acrid  properties.  The  Arabian  physicians  used  it 
internally,  and  by  the  ancients  it  was  employed 
as  an  external  application  to  wounds  and  ulcers, 
under  the  idea  that  it  possessed  the  property  of 
agglutinating  the  flesh,  whence  its  name. 

Sarracenia.  Side-saddle  Plant.  Fly  Trap. 
Pitcher  Plant.  Huntsman's  Cup.  Water  Cup. 
Sarracenic,  Fr.,  G. — According  to  E.  P.  Porcher, 
the  roots  of  Sarracenia  flava,  L.,  and  S.  vario- 
laris,  Michx.,  bave  long  been  used  in  the  Southern 
United  States  in  dyspepsia,  and  are  tonic,  laxa- 
tive, and  diuretic.  Sheppard  found  them  to  con- 
tain lignin,  coloring  matter,  resin,  an  acid  salt  of 
lime,  and  probably  an  alkaloid.  Stan.  Martin 
asserts  that  he  has  found  in  the  root, — 1,  an  alka- 
loid which  he  proposes  to  name  sarracenine ;  2,  a 
resin;  3,  a  yellow  coloring  principle  (probably 
identical  with  Schmidt's  sarracmic  acid)  ;  4.  ex- 
tractive; 5,  substances  which  constitute  the  frame- 
work of  plants.  Sarracenine  is  white,  soluble  in 
alcohol  and  ether,  combines  with  acids  to  form 
salts,  and  with  sulphuric  acid  forms  handsome 
needles,  which  are  bitter,  and  communicate  this 
taste  to  its  menstrua.  (Ann.  ThSr.,  1806,  73.) 
E.  Schmidt,  however,  found  no  alkaloid,  but  dis- 
covered sarracenic  acid.  (A.  J.  P.,  1872,  213.) 
Dose,  of  tincture  (two  ounces  in  one  pint),  a 
fluidrachm  (3.75  Cc.)  ;  of  fluidextract,  from  ten 
to  twenty  minims    (0.6-1.3  Cc. ). 

Sassy  Bark.  Mancona  Bark.  Saury  Park. 
Ecorce  dc  Mangoine,  IV.  Manoonarinde,  G.— This 
bark  is  interesting  chiefly  from  its  employment  by 
the  nalivcs  of  Western  Africa  as  an  ordeal  in  their 
trials  for  witchcraft  or  sorcery.  (For  detail 
/'      •/.,    lxv.    2.)        This    bark     was     first     studied 

by  C.  A.  Santos   [A.  /.   P.,   1849,  nd.  87),  and 

subsequently  by  Procter  [Ibid.,  xxiii.  301;  xxiv. 
1!)")).  who  proposed  the  name  of  Eryi 'hruphlcum 
judirinlr  for  the  tree  yielding  it.  The  tree  had, 
however,  been  previously  described  under  two  spe- 
cific names,  having  been  noted  in  Hooker's  Siger 
Flora   (p.  32!»)   as  the  Erythrophh  urn   <ininrritsr  of 

Don,  and  being  also  the  FittcM  suaveolm*  of  Guil- 

leuiin  and  I'erottet's  Flora  of  Senegal.  It  1-  a 
large  tree  with  spreading  branches,  doubly  pin- 
nated leaves,  flowers  in  spike-like  racemes,  and 
leguminous  fruit.  The  bark  is  in  pieces  more  or 
less  curved,  with  or  without  epidermis,  in  the 
former  case  somewhat  fissured  externally,  of  a  dull 
red  color  diversified  by  whitish  spots,  brittle,  pre- 
senting when  cut  transversely  numerous  fawn- 
colored  spots  surrounded  by  reddish-brown  tissue, 
nearly  inodorous,  and  of  an  astringent  taste. 1 
Gallois  and  Hardy  obtained  the  poisonous  prin- 
ciple erythrophleine  by  making  an  alcoholic  ex- 
tract of  the  bark,  exhausting  this  with  water, 
evaporating,  rendering  this  extract  alkaline  with 
ammonia,  and  treating  with  acetic  ether.  The 
alkaloid  is  a  colorless,  crystalline  solid,  soluble 
in  water,  acetic  ether,  alcohol,  and  amyl  alcohol, 
insoluble  in  chloroform,  benzin,  and  ether.  In 
contact  with  sulphuric  acid  and  black  manganese 
oxide,  a  violet  color    (less  intense  than  that  pro- 


1  A  comprehensive  description  of  sassy  bark  is  given 
in  the  Commentar  zur  oesterreichtschen  Pharmaco- 
pcpi'a.  1880.  bv  Vogel ;  while  in  the  BSsume  de  la 
Matiere  Mtdicalc  et  Toxicologique  Coloniale,  by  Corre 
and  Lejuanne.  the  plant,  fruit,  seeds,  etc.,  are  care- 
fully  illustrated. 


duced  with  strychnine)  is  developed.  Harnack 
and  Zabrocki  (A.  E.  P.  P.,  xv.  404)  also  prepared 
erythrophleine,  and  by  the  action  of  hydrochloric 
acid  upon  it  obtained  an  acid  they  call  erythro- 
phleio  acid,  and  a  volatile  alkaloid  they  call 
mangonine.    The  bark  yields  its  virtues  to  water. 

According  to  the  observations  of  Savage,  made 
in  Africa  (Charleston  Med.  Journ.,  1859),  sassy 
bark  produces  in  the  natives  a  feeling  of  con- 
striction in  the  fauces,  attended  by  prickling,  and 
followed  by  numbness,  with,  after  a  toxic  dose, 
stricture  across  the  brow,  severe  pain  in  the  head, 
coma,  and  death.  The  physiological  action  of  ery- 
throphleine has  been  studied  by  various  observers, 
especially  by  E.  Harnack  and  R.  D.  Zabrocki, 
Gallois  and  Hardy,  and  Lauder  Brunton,  with 
results  which  are  fairly  concordant.  It  has  a 
pronounced  action  upon  the  circulation,  causing  a 
slow  strong  pulse,  with  a  rise  in  the  arterial  press- 
ure; phenomena  which  are  certainly  in  great  part 
due  to  the  direct  action  upon  the  ganglionic  struc- 
ture or  muscular  fibre  of  the  heart  itself,  but 
which  are  also  seemingly  in  part  produced  by  a 
stimulating  influence  upon  the  muscle  fibres  or 
nerves  in  the  walls  of  the  arterioles.  The  action, 
therefore,  of  erythrophleine  would  seem  to  be  very 
close  to  that  of  the  digitalis  principles.  Purging 
was  also  noted  as  the  result  of  an  increased  peri- 
stalsis, thought  to  be  due  to  the  local  action  of 
the  poison.  Vomiting  is  believed  by  Lauder  Brun- 
ton to  be  the  result  of  an  influence  upon  the  nerve 
centres,  because  it  occurs  when  the  alkaloid  is 
riven  hypodermically.  In  fatal  poisoning  in  the 
lower  animals,  convulsions  are  pronounced,  and 
the  respiration  is  also  markedly  affected.  In  1888 
L.  Lewin  asserted  erythrophleine  to  be  a  powerful 
local  anast hetic,  whose  action  is  more  pronounced 
than  that  of  cocaine.  His  paper  gave  rise  to  an 
extraordinary  controversy,  the  outcome  of  which 
apj>car8  to  be  that,  although  the  alkaloid  is  pos- 
I  of  not  very  active  anaesthetic  powers,  it  is 
for  various  reasons  practically  not  useful.  (See 
17th  edition,  U.  8.  D.,  p.  1739.)  A  solution  of 
the  strength  of  one-tenth  of  one  per  cent,  is  used 
as  an  application  to  the  cornea. 

Germain  See  asserts  (M6d.  Mod.,  Dec.  1891) 
that,  although  sassy  bark  does  not  act  well  upon 
the  heart,  it  gives  great  relief  in  dyspnoea,  the 
number  of  respirations  being  lessened  and  the 
inspirations  being  extraordinarily  increased  in 
depth.  He  gave  of  the  alkaloid  from  l-40th  to 
l-S0th  of  a  grain  (0.0016-0.002  Gm.)  ;  of  the 
extract,  from  J  to  J  of  a  grain  (0.016-0.021 
(Jm. 1. 

Satureia.  Satureia  hortensis,  L.  Summer 
Savory.  S.  Montana,  L.  Winter  Savory.  Sar- 
riette,  Fr.  Saturei,  Bohnenkraut,  G. — Annual 
labiate  plants  resembling  thyme  in  odor  and 
flavor,  growing  spontaneously  in  the  south  of 
Europe,  and  cultivated  in  our  gardens  as  culinary 
herbs.  . 

Saururus.  Saururus  cernuus,  L.  Lizards 
Tail.  (Fam.  Saururaceae. )  — D.  L.  Phares  of  New- 
tonia,  Miss.,  considers  this  indigenous  swamp 
plant  "  laxative,  antispasmodic,  sedative,  and 
slightly  astringent;"  useful  in  irritation  of  the 
kidneys,  bladder,  prostate,  and  urinary  passages 
generally.  The  dose  of  the  strong  infusion  was, 
with  the  plant  either  fresh  or  dried,  from  one  to 
four  fluidounces  (30-120  Cc.)  every  fifteen  or 
thirty  minutes,  or  three  or  four  times  a  day.  (A. 
J.  P.,   1867,  468.) 

Saxifraga. — Garreau  and  Machelast  have  iso- 
lated from  S.  crassifolia,  L.  and  other  species  of 
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this  genus  a  crystallizable  bitter  substance,  ber- 
genin.  It  is  obtained  by  boiling  the  stems  of  the 
plants  with  absolute  alcohol,  after  the  tannin  has 
been  removed  by  ether.  It  crystallizes  in  alcohol, 
has  a  bitter  taste,  melts  at  140°  C.  (284°  F.),  and 
burns  up  completely  at  300°  C.  (572°  F.).  It  is 
soluble  in  167  parts  of  90  per  cent,  alcohol  and  in 
830  parts  of  water,  but  is  more  soluble  in  these 
liquids  at  a  boiling  temperature;  it  is  faintly  acid 
to  litmus,  and  is  not  changed  by  treatment  with  di- 
lute sulphuric  or  hydrochloric  acid,  but  by  diluted 
nitric  acid  is  converted  into  oxalic  acid.  Concen- 
trated sulphuric  acid  decomposes  it.  Its  formula 
is  given  as  C6H3O3.H2O.  Bergenin  is  asserted  to 
be  intermediate  in  its  action  between  salicylic  acid 
and  quinine.  (A.  Pharm.,  1881,  293.)  The  rhizome 
of  Saxifraga  ligulata,  Wall.,  which  is  used  in  India 
in  dysentery,  has  been  found  by  David  Hooper  to 
contain  about  16  per  cent,  of  gallic  and  tannic 
acids,  but  no  other  active  principles.  (P.  J., 
Aug.  1888.) 

Schinus.  Schinus  molle,  L.  (Fam.  Anacar- 
diaceae.) — The  pepper  tree  of  South  America 
yields  a  berry  the  size  of  a  pea,  having  a  flavor 
similar  to  a  mixture  of  pepper  and  fennel.  It 
has  been  introduced  as  a  shade  tree  in  Southern 
California.  (A.  J.  P.,  1896,  215.)  Schimmel  & 
Co.  examined  the  volatile  oil  distilled  from  the 
berries;  it  had  the  sp.  gr.  0.850,  the  odor  of 
phellandrene,  and  was  soluble  in  alcohol.  (Ph. 
Rev.,  1897,  114.)  It  has  been  used  successfully 
in  gonorrhoea  as  a  substitute  for  cubeb.  The 
leaves,  bark,  and  gum  resin  have  been  employed 
medicinally.  (See  A.  J.  P.,  1866,  1885,  1890;  also 
P.  J.,  1887.) 

Sc  hleich's  Anaesthetic  Mixture. — In  1895 
Schleich  proposed  the  use  of  an  anaesthetic 
mixture  based  upon  the  theory  that  the  ideal 
anaesthetic  should  have  a  boiling  point  as  near  as 
possible  to  the  temperature  of  the  human  body,  so 
that  elimination  should  take  place  from  the  lungs 
as  rapidly  as  possible,  with  consequent  immediate 
awakening  from  unconsciousness.  Schleich's  mix- 
tures, three  in  number,  are, — 

Mixture  No.  1. — Boiling  point,  100.4°  F.  Chloro- 
form, 45  Cc;  petroleum  ether,  15  Cc. ;  ether, 
180  Cc. 

Mixture  No.  2. — Boiling  point,  104°  F.  Chloro- 
form, 45  Cc;  petroleum  ether,  15  Cc. ;  ether, 
150  Cc. 

Mixture  No.  3. — Boiling  point,  107.6°  F.  Chloro- 
form, 30  Cc. ;  petroleum  ether,  15  Cc. ;  ether, 
80  Cc. 

Of  these  mixtures  No.  1  is  the  most  evanescent 
and  produces  the  briefest  anaesthesia,  while  No. 
3  is  the  most  permanent  in  its  action. 

The  incorrectness  of  the  assertion  of  Schleich, 
that  petroleum  benzin  is  a  neutral  diluent,  has 
been  demonstrated  by  H.  C.  Wood,  Jr.,  in  a 
series  of  experiments  ( P.  M.  J.,  April,  1899),  in 
which  he  proved  that  petroleum  benzin  acts  both 
upon  the  heart  and  the  vasomotor  system  as  a 
paralyzant,  and  that  its  effect  upon  the  respiratory 
centre  is  even  more  powerful,  while  its  anaesthetic 
influence  is  exceedingly  feeble.  It  would  appear, 
therefore,  that  the  use  of  Schleich's  mixture  is  at- 
tended by  more  danger  than  is  that  of  either 
chloroform  or  ether,  a  conclusion  which  seems  to 
be  borne  out  by  the  analysis  of  about  one  thousand 
reported  cases  made  by  him. 

Scolopendrium.  Scolopendrium  Scolopoden- 
drium  (L. ),  Karst.  Asplenium  Scolopendrium, 
L.  Phyllitis  Scolopendrium  (L.),  Newman. 
Hart's  Tongue. — The   fronds   of   this   fern,  which 


is  indigenous  both  in  Europe  and  America,  have 
a  sweetish,  mucilaginous,  and  slightly  astringent 
taste,  and,  when  rubbed,  a  disagreeable  oily  odor. 
They  were  used  as  a  deobstruent  in  visceral  affec- 
tions, as  an  astringent  in  hemorrhages  and  fluxes, 
and  as  a  demulcent  in  pectoral  complaints. 

Scrophularia.  Scrophularia  nodosa,  L.  Fig- 
wort.  Scrofula  Plant.  Scrofulaire,  Fr.  Kropf- 
wurz,  Knotenwurz,  G.  (Fam.  Scrophulariaceae.) 
Its  leaves  have  when  fresh  a  rank  fetid  odor,  and 
a  bitter,  somewhat  acrid  taste;  but  these  proper- 
ties are  diminished  by  drying.  Water  extracts 
their  virtues,  forming  a  reddish  infusion,  which 
is  blackened  by  ferric  sulphate.  For  histological 
study  of  root,  see  P.  J.,  1896.  Walz  has  obtained 
from  it  two  proximate  principles,  which  he  names 
respectively  scrophularin  and  scrophularosmin. 
(Mayer,  A.  J.  P.,  1863,  295.)  Figwort  leaves  were 
formerly  considered  tonic,  diuretic,  diaphoretic, 
discutient,  anthelmintic,  etc.;  useful  in  scrofula 
and  as  a  local  application  in  hemorrhoids.  Van 
de  Moer  (P.  J.,  1896)  affirms  that  the  seeds  are 
toxic,  belonging  to  the  digitalis  group. 

Sedatin,  Para-valerylphenetidin,  is  made  by 
the  action  of  phenetidin  hydrochloride  upon  so- 
dium valerate;  it  occurs  in  fine  crystals.  It  is 
soluble  in  hot  alcohol,  sparingly  soluble  in  ether, 
chloroform,  and  petroleum  benzin.  It  is  said  to 
act  like  antipyrine. 

Sedum.  Sedum  acre,  L.  Biting  Stonecrop. 
Wall  Pepper.  Small  Houseleek.  Mossy  Stone- 
crop.  Joubarbe  acre,  Poivre  des  Murailles,  Fr. 
Mauerpfeffer,  Steinkraut,  G.  (Fam.  Crassulace3e. ) 
This  European  plant  has  escaped  to  some  extent 
from  the  gardens  and  grows  wild  in  New  England. 
It  causes  vomiting  and  purging,  and  applied 
to  the  skin  produces  inflammation  and  vesi- 
cation. The  fresh  herb  and  the  expressed  juice 
have  been  used  as  an  antiscorbutic,  emetic,  cathar- 
tic, and  diuretic,  and  have  been  applied  locally  to 
old  ulcers,  warts,  and  other  excrescences.  Other 
species  are  less  acrid,  and  are  even  eaten  as  salad 
in  some  parts  of  Europe.  Such  are  Sedum  rupes- 
tre,  L.,  and  S.  album,  L.  S.  Telephium,  ii.,  was 
formerly  employed  externally  to  cicatrize  wounds, 
and  internally  as  an  astringent  in  dysentery  and 
haemoptysis,  and  is  still  esteemed  by  the  common 
people  in  France  as  a  vulnerary.  Ernst  Mylius 
found  in  100  parts  of  Sedum  acre  2.2  parts  of  a 
soft,  not  acid  resin,  12.80  parts  of  uncrystal- 
lizable  sugar,  and  12.40  parts  of  a  soft  acid  resin, 
besides  an  alkaloid  and  inert  substance.  (J.  P. 
C,  4e  s6r.,  xvii.  81.) 

Selenium.  Se  =  78.6. — This  widely  distributed 
element,  discovered  by  Berzelius  in  1817,  belongs 
to  the  sulphur  group,  and  its  compounds  occur  in 
nature  associated  with  sulphur  compounds.  It  is 
most  conveniently  extracted  from  the  lead  cham- 
ber deposits  of  the  sulphuric  acid  works.  The 
physiological  actions  of  the  compounds  of  this 
metal  have  not  been  widely  studied,  but  Chabrie- 
and  Sepicque  (G.  R.  A.  S.,  ex.)  have  shown  that 
selenous  acid  is  an  irritant  poison.  According 
to  Merck,  a  solution  of  selenous  acid  (0.5  per 
100)  is  a  valuable  reagent  for  detecting  alkaloids 
(M.  R.,  1900). 

Semecarpus.  Semecarpus  venenosa,  the 
Tschongott  Tree. — The  highly  poisonous  bark  of 
this  tree,  which  is  a  native  of  the  Caroline  Islands, 
is,  according  to  Thorns  and  Mannich  (Ph.  Ztg., 
1902),  due  to  the  presence  of  cardol  (anacardic 
acid ) . 

Sempervivum.  Sempervivum  tectorum,  L. 
Common  Houseleek.    Grande  Joubarbe,  Fr.    Haus- 
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wurz,  Hauslauch,  Daehwurz,  G.  (Fam.  Cras- 
sulaceae.) — In  Europe  the  bruised  recent  leaves 
of  this  plant  are  employed  as  a  cooling  applica- 
tion to  burns  and  other  external  inflammations. 
The  juice  is  said  to  cure  warts. 

Senecio. — Various  species  of  this  composite 
genus  have  been  domestically  used  in  the  treat- 
ment of  amenorrhea  both  in  Europe  and  America, 
and  their  value  has  been  confirmed  by  various 
practitioners.  (See  P.  J.,  Dec.  1897.)  The  species 
specially  used  have  been  Senecio  vulgaris,  L., 
Common  Groundsel,  Senegon,  Fr.,  Krcutzkraut, 
Jacobskraut,  G. ;  an  annual  European  plant  intro- 
duced into  this  country  and  growing  in  cul- 
tivated grounds,  and  the  North  American  species, 
S.  aureus,  L.,  or  ragwort.  The  fluidextract  is 
especially  used  in  the  dose  of  one  fluidrachm 
(3.75  Cc. )   three  to  six  times  a  day. 

In  S.  vulgaris,  and  in  lesser  amount  also  in 
S.  jacob&a,  A.  Grandval  and  H.  Lajoux  {Union 
Medicate  du  Nord-cst,  xix.  1895)  have  found  two 
alkaloids,  senecionine,  Ci8H26N06,  which  is  slightly, 
and  senecine,  which  is  readily  soluble  in  ether. 
According  to  Wiet,  senecionine  is  a  paralyzant  of 
the  peripheral  motor  and  sensory  nerves,  while 
Hunch  has  found  that  the  alcoholic  extract  of 
Senecio  jacobcea  is  capable  of  producing  a  rise  of 
the  arterial  pressure  due  to  contraction  of  the 
arterioles,  followed,  if  the  dose  has  been  large 
enough,  by  arterial  dilatation  with  fall  of  press- 
ure (B.  M.  J.,  2,  1900,  212).  Bmeoin  of  the 
eclectic  practitioners  is  made  by  precipitating  the 
tincture  with  water  and  is  not  therefore  a  pure 
active  principle. 

The  rhizomes  of  the  Mexican  species,  Senecio 
grayanus,  Hemsl.,  and  B.  ccrviariatfolius,  Hemsl., 
constitute  maturin,  the  plants  being  known  as 
matarique,  maturin,  or  guercna.  They  produce 
rise  of  temperature,  dilatation  of  the  pupil,  and 
violent  tetanic  spasms.  Heortal  slates  that  they 
contain  a  glucoside  resembling  digitalin.  (A.  •/. 
P.,  Jan.  1891:  also  .Your.  Bern.,  1888,  and  P.  J., 
March,   1889.) 

Septoform  is  a  condensation  product  of  for- 
maldehyde with  members  of  the  tcrpene,  naphtha- 
lene, and  phenol  groups,  prominent  among  which 
is  dioxynaphthylmethanc  (CioHfO)»CHa.  This 
preparation  is  offered  in  the  form  of  a  soap  and 
also  of  an  aqueous  solution.  It  is  said  to  be  free 
from  irritant  properties  and  to  be  so  strongly  ger- 
micidal that  a  1  per  cent,  solution  will  kill  the 
cholera  vibrio  in  five  minutes,  and  the  3  per  cent, 
solution  the  pus  organism  in  three  minutes.  It 
has  been  chiefly  used  in  veterinary  practice,  and 
for  the  disinfection  of  the  hands  la  3  per  cent, 
solution),  or  of  instruments  (5  to  10  per  cent, 
solution).     (Th.  M.,  xvi.) 

Sesamum.  Sesamum  indicum,  L.  (Fain.  Peda- 
liaceae.) — The  benne  plant  of  our  Southern  States 
is  annual,  with  a  branching  stem  four  or  five  feet 
high,  and  bearing  opposite,  petiolate  leaves,  vary- 
ing considerably  in  their  shape.  Those  on  the 
upper  part  of  the  plant  are  ovate-lanceolate, 
irregularly  serrate,  and  pointed,  those  near  the 
base  three-lobed  and  sometimes  ternate,  and  lobed 
leaves  are  not  uncommon  at  all  distances  from 
me  ground.  The  flowers  are  reddish-white,  and 
stand  solitarily  upon  short  peduncles  in  the  axils 
of  the  leaves.*  The  fruit  is  an  oblong  capsule, 
with   small,   oval,   yellowish   seeds. 

There  are  some  ten  or  twelve  species  referred 
to  the  genus  Sesamum,  the  majority  of  which  are 
natives  of  Africa.  In  India  one  or  two  species 
occur   wild,   one   of   these,   Sesamum   indicum,   L. 


(S.  orientate,  L.),  has  been  cultivated  from  time 
immemorial  in  various  parts  of  Asia  and  Africa. 
From  the  latter  continent  it  is  supposed  that 
seeds  were  brought  by  the  negroes  to  the  United 
States,  where,  as  well  as  in  the  West  Indies,  it 
is  now  cultivated  to  a  considerable  extent.  The 
plant  above  described  will  grow  as  far  north  as 
Philadelphia.  The  seeds  are  employed  as  food  by 
the  negroes,  who  parch  them  over  the  fire,  boil 
them  in  broths,  make  them  into  puddings,  and 
prepare  them  in  various  other  modes.  By  ex- 
pression they  yield  a  fixed  oil,  which  was  intro- 
duced into  the  Pharmacopoeia  at  the  revision  of 
1880.  Berjot  obtained  from  the  seeds  53  per 
cent,  of  oil  by  means  of  carbon  disulphide. 

Benne  Leaves. — These  abound  in  a  gummy 
matter,  which  they  readily  impart  to  water,  form- 
ing a  rich,  bland  mucilage,  much*  used  in  the 
Southern  States  as  a  drink  in  various  complaints 
to  which  demulcents  are  applicable,  as  in  cholera 
infantum,  diarrhoea,  dysentery,  catarrh,  acute  cys- 
titis, strangury,  etc.  The  remedy  has  attracted 
attention  also  in  the  North,  and  has  been  em- 
ployed with  favorable  results  in  Philadelphia. 
One  or  two  fresh  leaves  of  full  size,  stirred  about 
in  half  a  pint  of  cool  water,  will  soon  render  it 
sufficiently  viscid.  With  dried  leaves  hot  water 
is  used.  The  leaves  also  serve  for  the  preparation 
of  emollient  cataplasms. 

Sethia.  Sethia  acuminata,  Arn. — The  juice 
of  this  Ceylon  plant  or  the  powdered  leaves — 
dose,  fifteen  grains  (1.0  Gm.) — are  affirmed  to  be 
an    efficient    vermifuge.       (P.   J.,   April    7,    1883.) 

Sida.  Sida  rhombifolia,  L. — Queensland  hemp 
(Fam.  Malvaceae),  jelly  leaf,  is  largely  used 
in  Australia  as  a  demulcent.  It  contains  a  large 
quantity  of  mucilage.  Sida  paniculata,  L.  (8. 
floribunda,  II.  B.  K.),  of  Peru,  which  also  con- 
tains |  large  quantity  of  mucilage,  is  said  by 
Martinet  to  be  a  very  active  vermifuge,  owing 
its  powers,  probably,  to  the  extremely  minute  but 
very  resisting  spines  which  cover  its  leaves,  the 
part  used. 

Siegesbeckia.  Siegesbeckia  orientalis,  L. 
(Fam.  Compositae. ) — This  plant  is  used  in  the 
Mauritius  Islands  in  syphilis,  leprosy,  and  various 
skin  diseases.  A  white,  crystalline  principle, 
darutyne,  has  been  discovered  in  it  by  M.  L. 
A  affray.  (P.  J.,  vol.  xvi.  1047;  also  B.  M.  J., 
dune  25,  1887.) 

Sienna.  Terra  di  Sienna. — An  argillaceous 
mineral,  compact,  of  a  fine  texture,  very  light, 
smooth,  and  glossy,  of  a  yellowish-brown  or  coffee 
color,  leaving  a  dull  orange  trace  when  moistened 
and  drawn  over  paper.  By  calcination  it  assumes 
a  reddish-brown  color,  and  is  then  called  burnt 
sienna.  In  both  the  raw  and  burnt  states  it  is 
used  in  painting.  The  best  sienna  is  brought  from 
Italy,  but  an  inferior  kind  is  found  in  England. 

Silene.  Silene  virginica,  L.  (Fam.  Caryophyl 
lacea?.)  Catchfly.  Wild  Pink.— The  wild  pink  of 
West  Virginia  and  the  Carolinas  was  considered 
by  the  Indians  poisonous  and  by  Barton  an 
anthelmintic. 

Silex,  Pulverized.  Silex  Contritus,  <  Lond 
Silicic  Acid. — For  mechanical  purposes,  in  the 
making  of  aromatic  waters,  etc.,  the  London  Phan 
macopceia  formerly  recognized  under  the  name  of 
Silex  Contritus  powdered  quartz;  but  at  present 
powdered  purified  talc,  paper  pulp  and  magne- 
sium carbonate  are  employed.  For  details,  see 
17th   edition.    U.   S.   D.,   p.    1741. 

Pulverized  silex  is  a  harsh,  white,  tasteless  pow 
der,  insoluble  in  water  and  most  other  solvents. 
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Its  sp.  gr.  is  2.G6.  In  composition  it  is  a  silicic 
oxide,  SiC>2.  Silicon  is  an  electro-negative  ele- 
ment, which  has  been  obtained  in  two  allotropic 
states,  called  amorphous  and  crystalline  silicon; 
the  first  corresponding  to  amorphous  carbon  and 
the  second  to  crystallized  carbon  or  the  diamond, 
except  that  it  is  steel-gray  in  color.  The  second 
variety  is  hard  enough  to  scratch  glass  but  not 
topaz  and  has  the  sp.  gr.  2.49.  It  is  now  made  on 
a  large  scale  as  a  product  of  the  electric  furnace, 
being  used  as  a  deoxidizing  agent  in  the  casting 
of  some  metals.  Pure  silica  is  easily  prepared  by 
acidulating  commercial  solution  of  sodium  sili- 
cate with  hydrochloric  acid,  heating  and  evapo- 
rating, and  washing  the  precipitated  silica. 

Silphium.  Silphium  laciniatum,  L.  Polar 
Plant.  (Fam.  Composite.) — The  rosii  weed,  or 
compass  plant,  of  Ohio,  yields  an  oleoresin,  which 
is  said  to  be  used  in  making  chewing  gum. 
(A.  J.  P.,  1881,  487.) 

Silver  Acetate.  Argenti  Acetas.  AgC2H302. 
This  salt  occurs  in  white  crystals  freely  soluble  in 
hot  water.  It  has  been  introduced  by  Zweifel 
(Centralbl.  f.  Gyncekologie,  1900,  No.  51)  as  a 
substitute  for  silver  nitrate  in  the  treatment  of 
ophthalmia  of  new-born  infants.  He  asserts  that 
the  one  per  cent,  solution  is  in  these  cases  much 
more  effective  than  the  older  salt. 

Silver  Ammonio-chloride.  Argenti  Am- 
monii-chloridum.  Argentum  Chlorato-ammonia- 
tum. — This  substance  is  formed  by  saturating 
solution  of  ammonia,  by  the  aid  of  heat,  with 
silver  chloride  and  allowing  the  liquid  to  cool 
in  a  stoppered  bottle.  It  crystallizes  in  cubes. 
Silver  ammonio-chloride  has  been  used  in  the 
treatment  of  chorea,  epilepsy,  and  syphilis,  and 
as  an  anthelmintic,  in  doses  of  from  one-twelfth 
to  one  and  a  half  grains  (0.005-0.1  dm.).  It 
is  probably  of  little  value. 

Silver  Chloride.  Argenti  Chloridum.  AgCl. 
This  is  readily  prepared  by  adding  a  solution  of 
sodium  chloride  to  one  of  silver  nitrate,  as  long  as 
it  produces  a  precipitate.  As  first  thrown  down, 
it  is  a  white,  curdy  substance,  but  it  soon  becomes 
discolored  when  exposed  to  the  light.  It  is  decom- 
posed by  solutions  of  the  caustic  alkalies,  which 
convert  it  into  oxide,  but  not  by  their  carbonates. 
After  the  formation  of  the  oxide  in  this  way,  the 
addition  of  sugar  reduces  it,  and  revives  the  silver. 
(Levol.)  Silver  chloride  has  been  used  in  syphilis, 
epilepsy,  chronic  dysentery  and  diarrhoea,  and 
other  diseases  in  which  silver  nitrate  has  been 
given.  The  dose  is  from  one  to  three  grains  or 
more   (0.065-0.2  Gm.),  four  or  five  times  a  day. 

Silver  Citrate.  Argenti  Citras.  Urol.  Ag3 
C6H507. — A  dry,  odorless  powder,  soluble  with 
difficulty  in  water.  This  salt  is  recommended  by 
Crede'  as  an  antiseptic  powder  which  may  be 
dusted  over  a  wound  without  producing  irritation, 
or  it  may  be  injected  subcutaneously  into  the  sur- 
rounding tissue.  It  has  been  very  highly  recom- 
mended by  O.  Werler  (Derm.  Zeit.,  Bd.  cxi.) 
as  intensely  poisonous  to  the  organism  of  gonor- 
rhoea, and  non-irritant  to  the  urethral  mucous 
membrane,  and  as  further  having  the  power 
of  penetrating  deeply  into  this  membrane.  The 
patient  is  to  inject  in  the  usual  manner,  four 
times  a  day,  a  solution  of  a  strength  varying  from 
1  in  4000  to  1  in  8000.  As  the  itrol  solution  is 
immediately  decomposed  in  contact  with  organic 
material,  it  is  essential  that  the  syringe  and  ves- 
sels used  be  kept  absolutely  clean.  Even  in  acute 
gonorrhoea  it  is  said  that  no  burning  or  disagree- 
able sensations  are  caused.    Werler  also  commends 


it  as  a  remedy  in  the  treatment  of  chronic  cystitis. 
Tilger  and  other  surgeons  have  commended  the 
remedy  in  the  treatment  of  all  forms  of  infected 
mucous  membrane  in  saturated  solution  (1  in 
3800). 

Silver  Fluoride.  Argenti  Fluoridum.  AgF. 
Lazzaro  claims  for  this  preparation  great  anti- 
septic power,  but  there  seems  to  be  but  little 
clinical  or  experimental  evidence  as  to  its  value. 

Silver  Iodide.  Argenti  Iodidum.  U.  S.  1890. 
Agl  =  233.02. — This  salt  may  be  readily  pre- 
pared by  adding  a  solution  of  potassium  iodide 
to  one  of  silver  nitrate,  and  washing  and  drying 
the  precipitate,  which  should  be  kept  in  dark  am- 
ber-colored vials,  protected  from  light.  This  iodide 
is  said  to  have  three  allotropic  forms  and  a  point 
of  maximum  density  at  about  116°  C.  (240.8°  F.) 
(see  paper  by  G.  F.  Rodwell,  in  Chem.  News,  xx. 
288;  xxi.  14).  The  U.  S.  Pharmacopoeia,  1890,  de- 
scribes it  as  "  a  heavy,  amorphous,  light  yellowish 
powder,  unaltered  by  light,  if  pure,  but  generally 
becoming  somewhat  greenish-yellow,  and  having 
neither  odor  nor  taste.  Insoluble  in  water,  alco- 
hol, diluted  acids,  or  in  solution  of  ammonium 
carbonate,  but  soluble  in  about  2500  parts  of 
stronger  ammonia  water.  It  is  also  dissolved  by 
an  aqueous  solution  of  potassium  cyanide,  and  by 
a  concentrated  solution  of  potassium  iodide,  and 
the  resulting  solutions  yield  a  black  precipitate 
with  hydrogen  sulphide  test-solution  or  am- 
monium sulphide  test-solution.  When  heated  to 
about  400°  C.  (752°  F.),  the  salt  melts  to  a  dark 
red  liquid,  which,  on  cooling,  congeals  to  a  soft, 
yellow,  slightly  transparent  mass.  When  mixed 
with  ammonia  water,  it  turns  white,  but  regains 
its  yellowish  color  upon  being  washed  with  water. 
If  a  small  quantity  of  chlorine  water  be  agitated 
with  an  excess  of  the  salt,  the  filtrate  acquires  a 
bark  blue  color  on  the  addition  of  starch  test- 
solution.  If  0.5  Gm.  of  the  salt  be  digested  for  five 
minutes  with  10  Cc.  of  a  cold  15-per-cent.  solution 
of  ammonium  carbonate,  the  filtrate,  when  super- 
saturated with  nitric  acid,  should  not  be  rendered 
more  than  faintly  opalescent  (absence  of  chlo- 
ride ) .  On  digesting  a  portion  of  the  salt — which 
has  been  found  to  be  free  from  chloride,  or  from 
which  the  latter  has  been  completely  removed  by 
repeated  digestion  with  ammonium  carbonate — for 
five  minutes  with  10  Cc.  of  ammonia  water,  and 
supersaturating  the  filtrate  with  nitric  acid,  only 
a  slight  opalescence,  but  no  yellowish-white  pre- 
cipitate, should  be  produced  (absence  of  bro- 
mide)." U.  S.  1890.  Silver  iodide  has  been  given 
in  doses  of  one  or  two  grains  (0.065-0.13  Gm.) 
three  times  a  day,  in  epilepsy  and  other  chronic 
nervous  diseases,  but  is  devoid  of  value. 

Silver  Lactate.  Argenti  Lactas.  Actol.  Ag 
C3H5O3. — Silver  lactate  was  introduced  by  Cred6 
as  a  surgical  germicide.  It  is  affirmed  that  its 
injection  renders  an  infected  wound  rapidly  asep- 
tic without  much  irritation.  It  is  soluble  in  15 
parts  of  water,  and  may  be  used  in  very  strong, 
even  saturated,  solution.  D.  A.  Tilger  finds  that 
the  application  of  the  pure  powder  to  the  curetted 
infected  sore  causes  only  moderate  burning  pain 
of  short  duration  and  acts  most  happily.  (M. 
M.  W.,  1897.)  Its  therapeutic  properties  seem  to 
be  purely  local,  since  E.  Marx  found  that  after 
injection  of  very  large  doses  of  it  into  animal*  it 
does  not  prevent  the  development  of  pathogenetic 
germs.  It  is  almost  certainly  decomposed  at  the 
point  of  injection,  but,  unlike  corrosive  sublimate, 
it  does  not  form  an  insoluble  compound  when 
brought  in  contact  with  tissues,  and  so  is  able  to 
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find  its  way  through  these  tissues.  Fifteen  grains 
( 1  Gm. )  of  it  have  been  given  hypodermically 
without  more  serious  symptoms  than  some  burn- 
ing pain  at  the  point  of  injection.  According  to 
Marx,  a  remarkable  rise  of  temperature  follows 
the  use  of  it  in  very  large  doses.  Actol  has  been 
used  to  a  considerable  extent  in  dentistry,  decayed 
.or  decaying  pulp  being  washed  with  a  solution 
of  the  strength  of  1  in  2000  and  then  dusted 
with    itrol. 

Silver  Orthophosphate.  Argenti  Phosphas. 
Ag3(P04). — This  substance  is  prepared  by  dis- 
solving silver  in  concentrated  orthophosphoric 
acid;  the  vitreous  mass  which  results  while  still 
melted  is  dissolved  in  water  acidulated  with  phos- 
phoric acid,  yielding  a  permanent  solution. 
Spretzka  (Rev.  Med.  Pharm.,  5,  292)  asserts  that 
it  is  a  valuable  remedy  in  gonorrhoea.  The  injec- 
tion should  contain  0.025  to  0.05  per  cent,  of  the 
salt,  increasing  gradually  to  0.25  or  even  0.5  per 
cent. 

Silver  Phenolsulphonate.  Argenti  Phenolsul- 
phonos.  Silver  Sulphocarbolate.  Silberol.  CoH* 
(0H)S03Ag. — A  crystalline  powder  containing 
28  per  cent,  of  metallic  silver,  soluble  in  water; 
proved  to  undergo  spontaneous  decomposition, 
but  said  to  be  more  permanent  than  itrol. 
Originally  introduced  by  Zanardi  as  having  the 
antiseptic  properties  without  the  corrosive  action 
of  silver  nitrate,  silberol  has  been  employed  by 
various  practitioners  in  the  treatment  of  gonor- 
rhoea and  ophthalmic  inflammations,  and  as  a  ger- 
micide in  ocular  surgery.  It  is  asserted  that  a 
2  per  cent,  solution  is  well  borne  as  an  antiseptic 
after  operations  upon  the  eye ;  also  that  when  it 
is  used  as  a  substitute  for  silver  nitrate  silberol 
must  be  employed  in  twice  as  concentrated  solu- 
tion. 

Silver  Protalbin.  Largin. — This  is  a  com- 
pound of  silver  and  protalbin.  which  OCCUn  as  a 
whitish  powder,  soluble  in  water  to  the  extent 
of  10.5  per  cent.,  freely  soluble  in  glycerin,  blood 
scrum,  and  peptone  solution.  Not  precipitated 
by  chlorides  nor  yet  by  albumin,  and  containing 
11.1  per  cent,  of  silver.  In  brown  bottle*  it  keeps 
unchanged  indefinitely.  Owing  to  the  fact  that 
it  does  not  ooagulate  albumin  its  penetrating 
powers  when  brought  in  contact  with  the  mucous 
membrane  are  very  great,  and  it  is  claimed  by 
many  German  clinicians  that  as  a  specific  germi- 
cide in  the  treatment  of  gonorrheal  affections 
it  is  fire  eminent.  In  male  gonorrhoea  the 
strength  of  the  injection  should  be  one-fourth 
of  one  per  cent.,  gradually  increased  up  to  two 
per  cent.  After  the  disappearance  of  the  gono- 
cocci  the  treatment  should  be  continued  with 
the  aid  of  astringents,  and  finally  injections 
should  be  made  with  one-fourth  to  one-half  per 
cent,  of  largin.  In  women  the  parts  may  be 
irrigated  with  from  a  one-half  to  one  per  cent, 
solution,  after  which  a  5  per  cent,  largin  bougie 
may  be  held  in  position  by  a  cotton  plug  for  fif- 
teen minutes  and  the  part  again  irrigated  with 
a  5  per  cent,  solution  of  largin.  This  should  be 
repeated  daily  for  one  week;  subsequently  every 
second  or  third  day  only.  Largin  is  also  largely 
used  in  the  treatment  of  infectious  conjunct  iritis 
and  catarrhal  corneal  ulcers  in  the  form  of  gelatin 
tablets  containing  one  per  cent. 

Silver  Quinaseptolate.  Argenti  Quinasep- 
tolas.  Argentol.  CgHsN.OHSOaAg.— This  sub- 
stance is  a  yellow  powder,  sparingly  soluble  in 
water,  which  was  introduced  into  medicine  by 
Credg  on  account  of  its  readily  splitting  up  into 


oxyquinoline  and  metallic  silver.  Both  septic 
matters  and  intestinal  juices  are  said  to  produce 
this  change.  It  has  been  employed  either  as  a 
dusting  powder  or  in  the  form  of  spray,  or 
injection,  1  in  300  to  1000,  in  chancres,  gonor- 
rhoeas, and  various  other  surgical  infections.  C. 
Cipriani  asserts  that  it  is  a  valuable  intestinal 
antiseptic  of  which  15  grains  (1  Gm.)  may  be 
given  safely  in  the  twenty-four  hours  if  necessary. 
It  is  said  also  to  be  an  active  non-irritant  anti- 
septic with  marked  hemostatic  properties. 

Silver,  Soluble.  Argentum  Solubile.  Argentum 
Colloidale.  Collargol.  Soluble  Silver.  Colloidal 
Silver. — Several  allotropic  modifications  of  silver 
were  discovered  by  Carey  Lea  in  1891.  One  of 
these  has  been  introduced  into  medicine.  "  Solu- 
ble Silver,"  so  called,  can  be  prepared  by  taking 
a  mixture  of  30  Gm.  ferrous  sulphate  dissolved 
in  100  Cc.  of  water  and  36  Gm.  of  crystallized 
sodium  citrate  dissolved  in  140  Cc.  of  water  and 
pouring  this  mixture  with  stirring  into  100  Cc.  of 
a  10  per  cent,  silver  nitrate  solution.  After 
allowing  the  precipitate  to  settle,  the  supernatant 
liquid  is  poured  off,  the  precipitate  dissolved  in 
water,  and  again  precipitated  with  absolute  alco- 
hol. When  dried,  the  colloidal  silver  is  a  bluish 
or  green-colored  mass,  which  dissolves  in  water 
with  a  deep  red  color,  but  is  precipitated  from  its 
solution  by  the  addition  of  salt  solutions.  It 
contains  !'7.2  per  cent,  silver.  Chassevant  and 
Pasternak  find  the  collargol  of  commerce  does  not 
contain  more  than  eighty-seven  per  cent,  of  silver, 
the  rest  being  albuminous  matter.  (C  R.  S.  B., 
1903,  lv. )  Used  in  the  preparation  of  Unguentunv 
Crede.  Soluble  silver  was  originally  employed  by 
CredC  as  a  non-poisonous  germicide,  to  be  used 
as  internal  medication  in  various  affections  such 
as  septicemia,  diphtheria,  tuberculosis.  At  first 
lie  administered  it  by  inunctions,  forty-five  grains 
(8  (Jin.)  at  one  time  for  the  adult,  but  later  gave 
eighty  grains  to  five  drachms  (5.2-20  Gm.)  of 
the  1  per  cent,  solution  hypodermically  or  intra- 
venously. The  harmlessness  of  these  intravenous 
injections  has  been  confirmed  by  Miiller,  who  also 
affirms  that  in  septic  diseases  collargol  may  be 
given  with  as  much  trust  as  antitoxin  in  diph- 
theria. The  value  of  the  remedy  is,  however,  very 
doubtful;  the  experiments  of  George  Brunner 
have  shown  that  collargol  is  precipitated  by 
gelatin  bouillon;  that  it  is  not  soluble  in  blood 
serum,  although  it  remains  dissolved  if  the  solu- 
tion of  it  be  mixed  with  the  serum;  that  the 
germicidal  properties  of  it  are  very  feeble,  twelve 
hours  contact  with  the  one  per  cent,  solution  of 
it  being  required  to  kill  most  pathogenetic  bac- 
teria; that  when  given  subcutaneously  or  intra- 
venously it  has  no  apparent  effect  upon  animals, 
and  that  granules  of  silver  can  be  found  later  at 
the  places  of  injection,— finally,  that  whether 
given  with  infectious  matter  or  injected  after  such 
material,  it  has  no  influence  over  the  processes 
of  the  resulting  infection  or  upon  the  bactericidal 
power  of  the  blood.  The  chills  and  other  constitu- 
tional disturbances  which  were  formerly  pro- 
duced (but  at  present  are  not)  by  the  intravenous 
injections  of  collargol  were  probably  due  to  the 
presence  of  impurities  in  the  solutions  used, 
and  the  whole  drift  of  evidence  is  to  show  that 
collargol  probably  never  circulates  in  the  blood, 
and  that  it  is  physiologically  inert. 

Silver  Thiohydrocarburo-=sulphonate.  Ar- 
genti Thiohydrocarburo-sulphonas.  Ichthwrgan. 
This  compound  of  ichthyol-sulphonic  acid  and 
silver  is  a  brown  amorphous  stable  powder,  freely 
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soluble  in  water,  glycerin  and  diluted  alcohol, 
insoluble  in  alcohol,  ether,  and  chloroform.  Its 
aqueous  solution  blackens  with  exposure  to  light, 
and  in  concentrated  solution  it  is  precipitated 
by  sodium  chloride  and  by  albumin,  the  albu- 
minous precipitate  being  redissolved  by  an  ex- 
cess of  albumin.  It  is  said  to  contain  about  30 
per  cent,  of  silver  and  15  per  cent,  of  sulphur,  and 
to  be  very  much  more  destructive  to  gonorrhoea!, 
pyogenic,  diphtheritic,  and  typhoid  germs  than  is 
either  colloidal  silver  or  protargol.  In  gonorrhoea 
and  all  syphilitic  ulcerations,  ozcena,  infected 
phlegmons,  infected  wounds,  diseases  of  the  throat 
and  nose,  eczema,  acute  and  chronic  conjunctivitis, 
and  other  local  diseases  it  is  largely  used. 

The  strength  of  the  iehthargan  solution  varies 
in  gonorrhoea  from  1  in  500  to  1  in  3000  for  in- 
jections; from  1  in  2000  to  1  in  5000  for  irriga- 
tion; 1  to  3  per  cent,  in  instillations.  In  the 
gonorrhoea  of  icomen  most  excellent  results  are 
said  to  follow  packing  the  vagina  with  tampons 
saturated  with  a  solution  of  1  to  5  parts  of  ieh- 
thargan, 5  of  water,  and  100  of  glycerin;  a  5  to 
10  per  cent,  ointment  may  also  be  employed.  In 
chancroids  the  powder  of  iehthargan,  full  strength 
or  diluted,  may  be  used.  In  trachoma,  gonor- 
rhocal,  and  other  infective  conjunctivitis,  the  1  to 
3  per  cent,  solution  may  be  applied  with  a  brush; 
1  in  1000  used  as  a  wash.  In  eczema,  ulcerations, 
phlegmons,  and  in  lymphangitis,  the  ointment 
varying  from  1  to  15  per  cent,  is  advised,  well 
rubbed  into  the  adjacent  healthy  skin,  previously 
thoroughly  cleansed,  and  also  applied  directly  to 
the  affected  surface,  if  it  be  exposed.  Iehthargan 
has  also  been  administered  internally  with  as- 
serted excellent  results  for  the  relief  of  gastritis 
and  especially  of  gastric  ulcer.  Dose,  one-twen- 
tieth to  one-eighth  of  a  grain  (0.003-0.008  Gm.) 
in  half  a  fluidounce  ( 15  Cc.)  of  water,  on  an  empty 
stomach.  Intravenously,  iehthargan  has  been  used 
experimentally  in  various  septic  diseases,  such 
as  septic  endocarditis,  septicaemia,  etc.  It  is 
stated  that  injections  of  0.01  to  0.02  Gm.  per  kilo 
(one-sixth  to  one-third  grain  per  two  and  a  half 
pounds)  may  be  given  without  risk.  At  present 
there  is  no  sufficient  evidence  of  the  value  of  this 
treatment. 

Silver  Vitellin.  Argentic  Vitellin.  Argyrol. 
This  substance  is  said  to  be  produced  by  extract- 
ing gliadin  from  wheat,  treating  it  in  an  auto- 
clave with  dilute  hydrochloric  acid  under  press- 
ure, and  obtaining  thereby  a  white  granular 
precipitate  which  is  said  to  be  of  the  nature 
of  a  vitellin,  and  then  combining  this  with 
silver,  the  resulting  product  being  a  dark  brown 
powder  containing  30  per  cent,  of  metal.  Silver 
vitellin  is  so  soluble  that  one  ounce  may  be 
dissolved  in  three  drachms  of  water.  The  solu- 
tion does  not  precipitate  albumin  or  sodium 
chloride,  and  has  therefore  very  marked  pene- 
trative properties.  It  has  been  used  in  gonor- 
rhoea, and  found  unirritating  and  effective  in  a  one 
per  cent,  solution.  The  50  per  cent,  solution  is 
stated  to  be  equal  in  germicidal  powers  to  the 
25  per  cent,  solution  of  silver  nitrate,  but  accord- 
ing to  Marshall  and  Neave  (J.  A.  M.  A.,  Sept. 
15,   1906)    )it  has  no  bactericidal   properties. 

In  injections  the  strength  of  the  solution  should 
usually  be  one  to  five  per  cent.,  although  on  occa- 
sion stronger  solutions  are  usually  well  borne.  For 
irrigation,  solutions  of  the  strength  of  1  in  2000 
to  1  in  500  are  employed.  Even  the  stronger 
solutions  are  said  not  to  produce  unpleasant 
symptoms. 

(104) 


Simaruba. — Under  this  name  the  U.  S.  P.  for- 
merly recognized  the  bark  of  the  root  of  S.  amara, 
Aublet  (S.  officinalis,  DC,  Quassia  Simaruba,  L.). 
Ecorce  de  simarouba,  Fr.  Simarubarinde,  Ruhr- 
rinde,  G.  Corteccia  di  Simaruba,  It.  Corteza  de 
Simaruba,  Sp.  (Fam.  Simarubaceae. )  This  is  a 
tree  of  considerable  height,  having  alternate 
branches,  with  a  bark  which  in  the  old  tree  is 
black  and  somewhat  furrowed,  in  the  young  is 
smooth,  gray,  and  marked  here  and  there  with 
broad  yellow  spots. 

It  is  a  native  of  French  Guiana  and  the  Islands 
of  Dominica,  Martinique,  St.  Lucia,  St.  Vincent 
and  Barbados,  in  the  West  Indies.  A  closely 
related  species,  having,  however,  dioecious  instead 
of  monoecious  flowers,  flourishes  in  Jamaica,  San 
Domingo,  Bahama  Islands,  Panama,  and  Guate- 
mala, extending  even  to  Florida.  It  is  called  in 
Jamaica  mountain  damson,  and  is  known  to  bota- 
nists as  S.  glauca,  DC.  (Quassia  glauca,  Spreng., 
/S.  officinalis,  Macf.,  not  DC).  The  two  species 
have  probably  identical  medicinal  properties.  The 
bark  of  the  root  is  the  part  employed,  the  wood 
being  nearly  tasteless  and  inert.  The  middle 
bark  contains  much  resin.  A  decoction  of  the 
bark  and  leaves  of  S.  versicolor,  St.-Hil.  (Cortex 
Paraibce),  is  employed  in  Brazil  as  an  antidote  for 
snakebites  and  in  the  treatment  of  syphilis  and 
tape  worm;    the  powder  is  used  against  vermin. 

Simaruba  bark  is  in  long  pieces,  some  inches  in 
breadth,  folded  lengthwise,  light,  flexible,  tena- 
cious, very  fibrous,  externally  of  a  li^ht  brownish- 
yellow  color,  rough,  warty,  and  marked  with 
transverse  ridges,  internally  of  a  pale  yellow.  It 
is  without  odor,  and  of  a  bitter  taste.  It  readily 
imparts  its  virtues,  at  ordinary  temperatures,  to 
water  and  alcohol.  The  infusion  is  at  least 
equally  bitter  with  the  decoction,  which  becomes 
turbid  as  it  cools.  Its  constituents,  according  to 
Morin,  are  a  bitter  principle  identical  with 
quassin,  C10H12O3,  a  resinous  matter,  a  volatile 
oil  having  the  odor  of  benzoin,  malic  acid,  gallic 
acid  in  very  minute  proportion,  an  ammoniacal 
salt,  calcium  malate  and  oxalate,  some  mineral 
salts,  ferric  oxide,  silica,  ulmin,  and  lignin. 
Simaruba  possesses  the  same  tonic  properties  as 
other  simple  bitters.  In  large  doses  it  is  said  to 
purge  and  vomit.  On  account  of  its  difficult 
pulverization,  it  is  seldom  given  in  substance. 
The  best  mode  of  administration  is  by  infusion. 
The  dose  is  from  twenty  grains  to  a  drachm  (1.3- 
3.9  Gm.). 

Simulo. — The  dried  fruit  of  one  of  the  Cap- 
pariscorriacea?  has  been  highly  recommended  by 
reputable  clinicians  as  a  palliative  in  epilepsy; 
also  in  chorea.  (See  T.  G.,  1888,  1889;  and  Th. 
M.,  Aug.  1888.) 

Sirolin. — A  preparation  of  beech  tar  containing 
a  large  proportion  of  guaiacol.  It  has  been  used 
in  the  same  class  of  pulmonic  diseases  as  creosote. 
The  adult  dose  is  one  fluidrachm    (3.75  Cc). 

Sisymbrium.  Sisymbrium  officinale  (L.), 
Scop.  (Erysimum  officinale,  L. )  Hedge  Mustard. 
Eerbe  aux  chantres,  Tortelle,  Fr.  Wildersenf, 
Hederich,  G.  (Fam.  Crueifers.) — This  annual, 
growing  in  Europe  and  the  United  States,  is  said 
to  be  diuretic  and  expectorant,  and  has  been 
recommended  in  chronic  coughs,  hoarseness,  and 
ulceration  of  the  mouth  and  fauces.  The  juice  of 
the  plant  may  be  used  mixed  with  honey  or  sugar, 
or  the  seeds  may  be  taken  in  substance.  Sisym- 
brium Sophia,  L.  (Sophia  Sophia  (L. ),  Brit.),  or 
the  flax  weed,  was  formerly  official.  It  is  of  a 
pungent    odor    when    rubbed,    and    of    an    acrid. 
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biting  taste.  W.  Zopf  attributes  its  poisonous 
qualities  to  a  volatile  alkaloid.  (Zeit.  f.  Nat. 
Pharm.  Central.,  1894,  494.)  The  herb  has  been 
used  externally  in  indolent  ulcers,  and  the  seeds 
internally  in  worms,  calculous  complaints,  etc. 
Diplotaxis  muralis,  DC.  (/Sisymbrium  murale, 
L. ) ,  has  been  used  in  France  in  scurvy,  scrof- 
ula, and  other  cachectic  affections,  especially  asso- 
ciated, in  the  form  of  a  syrup,  with  potassium 
iodide.  (Ann.  Ther.,  1863,  126.)  Grazing  sheep 
are  said  to  be  killed  in  Southern  France  by  feed- 
ing on  Diplotaxis  tenuifolia,  DC,  and  human  poi- 
soning has  occurred.  George  Heyl  has  separated 
a  toxic  and  apparently  uncrystallizable  alkaloid 
(Ap.  Ztg.,  May  30,   1900). 

Sium. — Sium  cicut  a;  folium,  Gmel.  (Sium  lati- 
folium  of  American  authors,  not  of  Linn<§),  which 
grows  in  British  America  and  the  United  States, 
particularly  along  the  water  courses  of  the  valleys 
of  the  Pacific  slope,  and  is  the  hemlock  water 
parsnip  of  this  country,  is  positively  asserted  to 
be  poisonous.  A.  R.  Porter  and  N.  Rogers  (A.  J. 
P.,  1876,  348,  483)  found  in  it  an  active  resinous 
body,  toxic  to  animals.  S.  Sisnrum,  L.,  or  skirret, 
a  plant  of  Chinese  origin,  cultivated  in  Europe, 
has  a  sweetish,  somewhat  aromatic  root^  it  is  era- 
ployed  as  a  salad,  and  is  supposed  to  be  a  useful 
diet  in  chest  complaints. 

Skimmia.  Skimmia  japonica,  Thunb.  Mira- 
mashikimi. — From  this  rutaceous  plant,  which  is 
cultivated  in  its  native  country  on  account  of  the 
beauty  of  its  flowers  and  l)erries,  Eykman 
separated  a  glucoside,  skimmin.  and  a  decom- 
position product,  skimmetin.  ( Abhandl.  d.  Tokyo 
Daigaku.,  No.  10.  Tokyo.  1883.)  .7.  Honda  (A. 
E.  P.  P.,  Oct  1904)."  however,  finds  that  the 
activity  of  the  plant  depends  upon  the  presence 
of  the  crystalline  alkaloid,  skimmianin.  It  is  a 
muscle  poison,  producing  no  primary  excitement 
in  the  muscle,  but  an  increasing  paralysis,  the 
influence  of  the  alkaloid  extending  to  involuntary 
muscles,  such  as  the  heart,  so  that  in  mammals 
arterial  pressure  is  progressively  decreased. 

Skin  Varnishes. — Unna  has  devised  a  series 
of  preparations  for  forming  thin  coverings  on  the 
skin.  We  reproduce  the  most  important  formulas. 
Bassorin  Varnish. — The  pure  bassorin  basis  is 
obtained,  according  to  Elliot,  by  passing  traga- 
cinth  mucilage  ( IS  to  100)  through  a  filter  heated 
by  steam,  evaporating,  and  mixing  with  glycerin. 
A  similar  basis  may  be  prepared  by  stirring  5 
parts  powdered  salep  with  95  parts  cold  water 
until  a  smooth  mucilage  is  obtained,  then  heating 
for  half  an  hour  on  the  steam  bath.  The  salep 
basis  contains  less  bassorin,  but  more  starch. 

Casein  Varnish. — The  casein  obtained  by  coagu- 
lating skimmed  milk  with  rennet  at  a  temperature 
of  from  35°  to  40°  C.  (95°-104°  F.)  is  washed 
and  dried  until  it  forms  a  yellowish-whito  sandy 
powder  soluble  in  alkaline  solution.  In  preparing 
this  varnish  the  casein  is  dissolved  by  means  of 
borax.  For  20  parts  casein  2.5  parts  borax  and 
77.5  parts  water  furnish  a  rapidly  drying  uniform 
covering  material.  The  alkaline  characters  of  the 
borax  are  masked  by  the  casein.  Admixtures  of 
heavy  pulverulent  substances  readily  settle  out  of 
this  basis,  and  it  is  requisite  to  distribute  them 
by  shaking.  A  varnish  of  casein  and  glycerin  is 
prepared  by  dissolving  the  casein  in  3  or  3.5  parts 
of  ammonia  water,  adding  a  quantity  of  glycerin 
equal  in  weight  to  the  casein,  and  heating  to  drive 
off  the  ammonia.  The  resulting  mass  mixed  with 
twice  its  weight  of  boiling  water  gives  an  excel- 
lent permanent  emulsion. 


Amber  Varnish. — Made  by  dissolving  a  mixture 
of  amber  and  turpentine  in  alcohol.  It  must  not 
be  used  as  a  vehicle  for  the  application  of  zinc 
oxide. 

Castor  Oil  and  Shellac  Varnish. — With  1  part 
shellac,  1£  parts  castor  oil,  and  3  parts  alcohol,  a 
varnish  is  obtained  which  forms  a  good  flexible 
covering  easily  removed  by  alcohol. 

Canada  Balsam  and  Collodion  Varnish. — Sixteen 
parts  collodion  with  1  part  Canada  balsam  fur- 
nish a  material  suitable  for  the  application  of 
pyrogallol.  and  it  can  be  easily  removed  by  alcohol. 

Castor  Oil  and  Collodion  Varnish. — Eight  parts 
collodion  and  1  part  castor  oil. 

Lead  Ricinoleate  Varnish. — One  part  lead  oxide 
heated  with  li  parts  castor  oil  to  saponification, 
and  mixed  with  2  parts  absolute  alcohol,  gives  a 
good  skin  varnish. 

Chrysarobin  Amber  Varnish. — One  part  chrysa- 
robin  and  20  parts  amber  dissolved  in  turpentine. 

Pyrogallol  Shellac  Varnish. — One  part  pyro- 
gallol, 1  part  castor  oil,  5  parts  shellac,  and  15 
parts  absolute  alcohol. 

Salicylic  Acid,  Canada  Balsam,  and  Collodion 
Varnish. — One  part  Canada  balsam,  10  parts  col- 
lodion, and  3  parts  salicylic  acid. 

Zinc  Oxide,  Castor  Oil,  and  Collodion  Varnish. 
Two  parts  zinc  oxide,  2  parts  castor  oil,  and  16 
parts  collodion. 

Zinc  and  Lead  Ricinoleate  Varnish. — Five  parts 
lead  ricinoleate,  8  parts  zinc  oxide,  8  parts  abso- 
lute alcohol,  and,  lastly,  1  part  each  of  collodion 
and  ether. 

Ichthyol  Borax  Casein  Varnish. — Five  parts  so- 
dium ichthyolate  and  15  parts  borax  casein  var- 
nish. 

Sulphur  Glycerin  Casein  Varnish. — Five  parta 
-ulphur  and  15  parts  glycerin  and  casein  varnish. 

Zinc  Oxide  Salepbassorin  Varnish. — Two  parts 
zinc  oxide  and   18   parts  salepbassorin  varnish. 

Zinc  Ichthyol  Tragacanth  Bassorin  Varnish. 
One  part  sodium  ichthyolate,  2  parts  zinc  oxide, 
and  17  parts  tragacanth  bassorin  varnish. 

Smalt.  Smalts.  Azure. — When  the  impure  co- 
baltic  oxide,  obtained  by  roasting  the  native  ar- 
senide of  that  metal,  is  heated  with  sand  and 
potassium  hydroxide,  the  mixture  melts,  and  a 
beautiful  blue  glass  results,  which,  when  reduced 
to  powder,  forms  smalt  or  azure.  It  is  used 
chiefly  in  painting,  and  for  coloring  glass  and 
porcelain. 

Sodium  and  Silver  Thiosulphate.  Sodii  et 
Argenti  Thiosulphas. — This  double  salt  may  be 
prepared  by  dissolving  freshly  precipitated  silver 
oxide  in  a  solution  of  sodium  thiosulphate  and 
evaporating  the  solution.  It  is  in  the  form  of 
minute  crystals  of  the  formula  2Na2S203  +  Ag2 
S2O3,  very  soluble  in  water,  but  insoluble  in 
alcohol,  and  possessing  a  sweet  taste.  Its  solu- 
tion, protected  from  the  light,  undergoes  no 
change,  and,  when  quite  pure,  does  not  discolor 
the  skin  or  linen.  Delioux  states  that  this  salt 
acts  locally  like  silver  nitrate,  but  more  mildly: 
for  gonorrhoea,  one  or  two  parts  in  two  hundred 
of  water. 

Sodium  Boro=Salicylate.  Sodii  Boro-salicylas. 
This  is  made  by  heating  125  parts  of  boric  acid, 
320  parts  of  sodium  salicylate,  and  700  parts  of 
water  in  a  flask  until  a  syrupy  liquid  is  pro- 
duced; this  solidifies  on  cooling,  yielding  a  white 
product.  It  dissolves  in  water.  It  is  used  as  an 
antiseptic   and   preservative. 

Sodium  Caseinate.  Sodii  Caseinas.  Nutrose 
Casein-natrium,  G.— A  combination  of  casein  and 
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6odium  hydroxide,  just  enough  of  the  alkali  being 
used  to  dissolve  the  freshly  precipitated  casein. 
The  solution  is  evaporated  in  vacuo,  the  dry 
residue  powdered,  thoroughly  washed  with  alcohol, 
and  then  with  ether  and  dried.  A  white  amor- 
phous powder,  with  little  odor  or  taste,  insoluble 
in  alcohol  and  ether,  slightly  so  in  cold  water  but 
readily  soluble  in  hot  water.  It  is  considered  to 
be  a  valuable  food  in  intestinal  and  digestive  dis- 
turbances, also  in  anoemia  and  scrofula. 

Sodium  Eosinate  (Tetrabromo-fluorescein-so- 
dium) .  C2oH605Br4Na2. — A  brownish-red  powder 
which  freely  dissolves  in  water  and  alcohol,  con- 
taining about  40  per  cent,  of  bromine.  It  has  been 
tried  in  epilepsy  by  Bourneville  and  Chapotin,  who 
found  that  it  caused  such  unpleasant  secondary 
symptoms  that  its  use  had  to  be  discontinued. 

Sodium  Ethylate.  Sodii  Ethylas.  Ethylate  of 
Sodium.  Caustic  Alcohol.  C2H60Na. — This  prepa- 
ration was  introduced  by  B.  W.  Richardson  of 
England,  as  a  caustic.  He  makes  it  by  adding 
sodium  in  small  pieces  gradually  to  absolute  alco- 
hol, kept  at  a  temperature  of  10°  C.  (50°  F.)  ; 
hydrogen  is  evolved,  and  when,  owing  to  the  forma- 
tion of  the  ethylate,  the  reaction  slackens,  the 
liquid  is  to  be  carefully  heated  to  37.7°  C.  (100° 
F.).  Sodium  is  then  cautiously  added  until  the 
reaction  ceases;  the  liquid  is  cooled  to  10°  C.  (50° 
F. ) ,  and  the  same  quantity  of  absolute  alcohol 
added  as  was  used  in  the  beginning.  (P.  •/., 
1878,  485.)  Sodium  ethylate  is  a  white  powder, 
frequently  having  a  brownish  tinge,  dissolving  in 
water  with  a  hissing  sound,  having  the  property 
of  splitting  into  alcohol  and  sodium  hydroxide 
upon  contact  with  even  a  small  quantity  of  water 
or  moist  living  tissue: 

C2H50Na  +  H20  =  C2H5OH  +  NaOH 
Sodium  ethylate  does  not  appear  to  be  of  any 
Talue  as  an  internal  remedy.  When,  however,  it 
comes  in  contact  with  moist  tissue,  owing  to  the 
liberation  of  its  sodium,  it  acts  as  a  very  speedy 
and  powerful  caustic.  It  should  always  be  used 
in  alcoholic  solution,  and  applied  by  means  of  a 
glass  rod.  It  is  said  to  cause  very  little  pain,  and 
has  been  specially  employed  for  the  destruction 
of  ncevi.  (L.  L.,  Nov.  1878.)  Richardson  states 
that  it  should  always  be  kept  in  glass-stoppered 
bottles,  in  a  cold  place,  as  he  has  known  it  to 
explode  when  placed  in  warm  situations.  Gam- 
berini  and  Monari  (R.  T.,  1892)  assert  that  the 
20  per  cent,  liniment  made  with  olive  oil,  well 
rubbed  in  daily,  will  usually  cure  psoriasis  in 
twenty  days,  and  that  the  10  per  cent,  aqueous  so- 
lution is  very  valuable  in  the  treatment  of  lupus 
erythematosus,  applied  after  curetting. 

Sodium  Formate.  Sodii  Formas.  Ameisen- 
saures  Natrium,  G.  HC02Na  +  H20  —  Prepared  by 
neutralizing  formic  acid  with  sodium  carbonate. 
It  occurs  in  colorless  rhombic  prisms,  which  are 
inodorous,  and  have  a  saline,  bitter  taste.  Sodium 
formate  is  very  deliquescent  and  dissolves  freely 
in   water. 

Sodium    Glycerophosphate.      Sodii 


phosphas. 


C3H703P03Xa2  +  H20.— Made       by 


neutralizing  glycerophosphoric  acid  with  sodium 
carbonate.  Commercially  it  occurs  as  a  75  per  cent, 
solution  having  a  light  yellow  color.  It  is  used 
as  a  nervine  and  tonic  in  doses  of  from  three  to 
five  grains  (0.2-0.32  Gm.),  and  in  the  treatment 
of  deficient  nerve  nutrition,  neurasthenia,  con- 
valescence from  influenza,  exophthalmic  goitre, 
lumbago,  and  Addison's  disease,  it  may  be  ad- 
ministered, in  hypodermic  injection,  in  doses  of 
three   to   four   grains    (0.2-0.26   Gm.)    daily. 


Sodium  Lygosinate  is  said  to  be  obtained 
from  diorthocoumar ketone,  which  was  introduced 
into  medicine  under  the  name  of  lygosin,  a  ruby- 
red  salt  readily  soluble  in  water.  According  to 
the  experiments  of  Fabinyi  (S.  Jb.,  Bd.  271,  179), 
this  substance  acts  antipyretically  upon  the  rabbit 
and  has  very  feeble  germicidal  powers. 

Sodium  Methylarsenate.  Sodii  Methylar- 
senas. — Arrhenal,  0AsCH302Na2  +  5H20,  is  ob- 
tained by  the  action  of  methyl  iodide  upon  sodium 
arsenite  in  the  presence  of  excess  of  alkali.  It 
occurs  in  colorless  crystals,  which  are  easily  solu- 
ble in  water.  This  substance  contains  about  27.3 
per  cent,  of  metallic  arsenic,  corresponding  to  3G 
per  cent,  of  arsenic  trioxide,  but  is  said  to  be  non- 
poisonous  in  doses  of  3  grains  (0.2  Gm.),  it 
should  nevertheless  be  given  with  caution.  It 
has  been  used  in  tuberculosis,  malaria,  anaemia, 
and  other  conditions  for  which  arsenic  is  em- 
ployed, but  is  probably  of  very  little  therapeutic 
value. 

Sodium  Naphthol.  Naphthol  Sodium. — fi-Naph- 
thol  sodium  (microcidine) ,  a  white  powder  easily 
soluble  in  water,  used  as  a  non-caustic,  non- 
poisonous  antiseptic,  said  to  be  much  stronger 
than  phenol. 

Sodium  Nitroferrocyanide.  Sodium  Xitro- 
prusside.  Sodii  Nitroferrocyanidum.  Na2Fe(C 
N)sNO. — This  is  one  of  the  interesting  series  of 
salts,  discovered  by  Playfair,  called  nitroprus- 
sides,  which  are  produced,  for  the  most  part,  by 
saturating  nitroferrocyanic  acid,  formed  by  the 
action  of  nitric  acid  on  potassium  ferrocyanide, 
with  different  bases.  The  sodium  salt  is  best 
obtained  by  the  process  of  A.  Overbeck,  as  follows: 
Dissolve  four  parts  of  powdered  potassium  ferro- 
cyanide, contained  in  a  flask,  in  five  and  a  half 
parts  of  commercial  nitric  acid,  diluted  with  an 
equal  weight  of  water.  After  the  action  is  com- 
pleted, which  generally  occupies  about  ten  min- 
utes and  is  accompanied  by  a  copious  evolution  of 
gases,  heat  the  resulting  coffee-brown  liquid  in  a 
water  bath,  until  a  drop  of  it  gives  a  dingy  green 
instead  of  a  blue  precipitate  with  a  solution  of 
ferrous  sulphate.  Then  allow  the  liquid  to  cool; 
whereupon  the  larger  part  of  the  potassium  nitrate 
generated  will  be  deposited  in  crystals.  Pour  off 
the  green  mother  liquor  from  these,  and  separate 
the  remaining  potassium  nitrate  by  repeated  con- 
centrations. Next,  neutralize  the  liquid,  while 
heated  in  a  water  bath,  with  sodium  carbonate, 
taking  care  to  add  the  carbonate  so  long  as  a  pure 
blue  precipitate  is  produced.  Lastly,  filter  the 
solution,  and  set  it  aside  for  the  formation  of 
crystals,  which  must  be  washed  with  water,  and 
dried  between  blotting  paper.  The  salt  is  in  the 
form  of  large,  ruby-colored,  prismatic  crystals, 
resembling  those  of  potassium  ferricyanide.  It  is 
soluble  in  two  and  a  half  parts  of  cold  water, 
and  in  less  quantity  of  hot  water.  Its  solution, 
exposed  to  sunshine,  is  decomposed,  with  evolu- 
tion of  nitric  oxide  gas,  and  deposition  of  Prus- 
sian blue,  at  the  same  time  acquiring  a  green 
color.  Sodium  nitroprusside,  as  well  as  the  other 
soluble  nitroprussides,  is  a  most  delicate  test  for 
alkaline  sulphides,  with  which  it  strikes  a 
violet  color. 

Sodium  Oleate.  Sodii  Oleas.  Eunatrol. — Sodium 
oleate  may  be  made  by  dissolving  10  parts  of 
sodium  hydroxide  in  alcohol  and  adding  the  solu- 
tion to  100  parts  of  oleic  acid  and  carefully  evapo- 
rating the  soap  which  is  formed  to  dryness.  It  is  a 
whitish  mass  or  a  white  powder,  dissolving  freely 
in  water  and  alcohol.    According  to  F.  Blum  (Der 
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artzl.  Praktiker,  1897),  it  has  a  very  powerful 
action  upon  the  liver,  making  it  very  useful  in 
cases  of  gall  stones  and  chronic  hepatic  torpor. 
Dose,  from  thirty  to  eighty  grains  (2-5.2  Gm. ) 
daily   in   capsules. 

Sodium  Paracresotate.  Sodii  Paracresotas. 
C6H3(0H)CH3C02Xa.— This  salt  is  recommended 
as  an  internal  antiseptic;  it  is  prepared  by 
heating  creosol-sodium  with  carbonic  acid,  and 
occurs  in  colorless  and  odorless  crystals  of  bitter 
taste,  insoluble  in  cold  water,  but  soluble  in 
warm  water.  In  the  diarrhoea  of  children  it  is 
given  in  doses  of  from  five  to  fortv-five  grains 
(0.32-3.0   Gm.). 

Sodium  Peroxide.  Sodii  Peroxidum. — Vernon 
Harcourt  has  shown  that  this  peroxide  is  readily 
decomposed  by  water,  with  production  of  sodium 
hydroxide,  oxygen,  and  hydrogen  dioxide.  The 
reaction  takes  place  in  the  cold,  and  the  yield 
of  oxygen  is  about  that  of  the  theoretical  re- 
quirement, viz.,  one  atom  of  oxygen  for  even- 
molecule  of  sodium  peroxide  decomposed.  Unna's 
sodium  peroxide  soap  consists  of  3  parts  of  Liquid 
petrolatum,  7  parts  of  completely  dried  soap,  and 
2.5,  5  or  10  per  cent,  of  powdered  sodium  per- 
oxide. It  is  adapted  to  impart  to  a  pale  and 
uively  corn  i  tied  facial  skin  pitted  with  come- 
dones a  healthy  rosy  color  and  a  softened  surface. 
It  has  also  been  used  in  rosacea  pustulosa  with 
asserted   benefit. 

Sodium  Phenolsulpho-ricinate.  Boffl  Phe- 
nolo-sul)>ho-ricinas  (25  per  cent.). — This  phenol 
compound  has  been  highly  recommended  as  ■  local 
application  in  laryngeal  tuoerouloait  and  papil- 
loma; also  in  ozcena.  In  the  latter  disease  the 
pituitary  membrane  and  the  nasal  ducts  are  first 

cleansed  and  subjected  to  vigorous  daily  frictions 
with  the  aid  of  a  sound  padded  with  wadding 
steeped  in  a  solution  of  sodium  phenol-sulpho- 
rieinate   (1   to  2  or  3  parti  of  water.) 

Sodium  Selenite.  Sodii  sdmis.  Na2Se03. — A 
while  powder  which  freely  dissolves  in  water.  The 
aqueous  2  per  cent,  solution  of  todtum  telemte 
stains  bacteria  red  by  the  precipitate  of  metallic 
selenium,  and  has  been  highly  recommended  for 
the  purposes  of  microscopic  staining. 

Sodium  Silicate.  Sodii  Silicas.  Soluble  Class. 
NajSiOe,  or  frequently  Xa2^i4<>g- — •Sodium  silicate 
is  made  by  fusing  one  part  of  silica,  fine  sand, 
or  powdered  flint,  and  two  parts  of  dried  sodium 
carbonate,  mixed  in  powder,  in  an  earthenware 
crucible,  and  pouring  out  the  fused  mass  on  a 
stone  slab  to  cool.  This  is  pulverized,  and  treated 
with  boiling  water,  to  dissolve  the  soluble  part. 
The  solution  is  filtered  and  concentrated,  so  as  to 
form  crystals  on  cooling.  These  are  then  purified 
by  dissolving  them  in  water  heated  to  37.7°  C. 
( 100°  F.),  filtering  the  solution,  and  concentrating 
it  so  that  it  may  recrystallize.  The  commercial 
solution  of  sodium  silicate  usually  contains  about 
20  per  cent,  of  silica  and  10  per  cent,  of  soda. 
It  is  employed  in  fixing  fresco  colors  by  the  pro- 
cess of  stereochromy,  as  a  cement  in  the  manufac- 
ture of  artificial  stone,  and  as  an  addition  to 
soaps,  constituting  the  so-called  silicate  soaps. 
As  long  ago  as  1872,  Dumas,  Rabuteau,  Papillon, 
Picot,  Champouillon,  and  other  French  writers 
asserted  that  sodium  silicate  was  an  antiseptic, 
valuable  in  the  treatment  of  chronic  urethritis, 
vaginitis,  etc.,  and  P.  Coreman  has  shown  that 
pathogenetic  germs  are  killed  in  one  hour  by  its 
solution.  (La  Presse  Med.,  1897.)  R.  Lowen- 
haupt,  however,  asserts  that  when  pure  it  is  not 
antiseptic,  any  powers  which  it  may  seem  to  have 


being  dependent  upon  the  presence  of  free  alkali 
in  it,  and  certainly  as  a  practical  remedy  it  has 
failed  to  come  into  use. 

Under  the  name  of  Liquor  Sodii  Silicatis  the 
U.  S.  Pharm.  1890  formerly  recognized  the  solu- 
tion of  sodium  silicate,  describing  it  as  "  a  semi- 
transparent,  almost  colorless,  or  yellowish,  or  pale 
greenish-yellow,  viscid  liquid,  odorless,  having  a 
sharp,  saline,  and  alkaline  taste,  and  an  alkaline 
reaction.  Specific  gravity,  1.300  to  1.400  at  15° 
C.  (59°  F.).  A  drop  of  the  Solution,  when  held 
in  a  non-luminous  flame,  imparts  to  it  an  in- 
tensely yellow  color.  If  a  portion  of  the  Solution, 
largely  diluted  with  water,  be  supersaturated 
with  nitric  acid,  a  gelatinous  or  pulverulent, 
white  precipitate  of  silicic  hydrate  will  be  pro- 
duced." The  solution  is  used  solely  in  the  prepa- 
ration of  mechanical  dressings  by  the  surgeon. 

Sodium  Silico-Fluoride.  Sodii  Silico-fluori- 
dum.  Na2SiF6. — When  gaseous  SiF4,  generated 
by  the  action  of  sulphuric  acid  upon  fluorspar 
in  the  presence  of  broken  glass,  is  passed  into 
water,  hydrogen  silico-fluoride,  H2SiF6,  is  formed. 
This  acid,  when  neutralized  by  sodium  hydroxide 
or  carbonate,  will  yield  the  sodium  salt.  It  is 
difficultly  soluble  in  water.  It  is  asserted  for  the 
silico/luoridr  of  sodium  that  its  solution,  salufer, 
is  practically  non-toxic  and  powerfully  antiseptic. 
The  powder  is  a  strong  irritant  or  a  mild  caustic. 
The  solution  affects  steel  instruments.  Bokenham, 
in  experiments  upon  bacteria,  found  that  in  order 
to  kill  them  it  was  necessary  for  the  solution  to 
be  at  least  as  strong  as  one  to  seven  hundred  and 
fifty  parts,  and  that  the  drug  has  toxic  properties, 
0.05  Gm.  of  it  causing  prolonged  nausea,  great 
slowing  of  pulse,  and  reduction  of  arterial  pressure. 

Sodium  Stearate.  Sodii  Sicaras.  NaCi6H35 
02. — The  pencils  of  this  substance,  which  have 
been  recommended  by  T.  G.  Unna  for  use  in 
sycosis  and  other  parasitic  skin  diseases,  are 
made  as  follows:  Sodium  stearate,  6  Gm.  (90 
gr. )  ;  glycerin,  2.5  Gm.  (30  min.)  ;  alcohol,  suffi- 
cient to  make  100  Gm.  (4  fl.  oz. ).  The  affected 
part  should  be  rubbed  with  the  pencil  five  or  six 
t  lmes  daily. 

Sodium  Succinate.  Sodii  Succinas.  Na2C4 
II4O4  +  6HgO. — White  crystals  freely  dissolving 
in  water.  Sodium  succinate  has  been  highly  com- 
mended by  Ch.  F.  Hope  for  catarrhal  jaundice. 
Dote,  fifteen  to  twenty  grains  (1-1.3  Gm.)  every 
three  or   four   hours. 

Sodium  Sulphobenzoate.  Sodii  Benzosul- 
phonas.  Sodium  benzosulphonate.  CeH^NaSOa) 
COONa.— Heekel  (C.  R.  A.  S.  cv.  896)  asserts  that 
sodium  sulphobenzoate  is  a  non-poisonous  anti- 
septic, superior  to  phenol,  and  equal  to  mercurial 
solution  in  the  antiseptic  treatment  of  wounds; 
strength  of  solution  about  fifty  grains  in  a  quart. 

Sodium  Sulphomethylate.  Sodii  Mcthylsul- 
phonas.  Sodium  Methylsulphonate.  CH2(OH)S 
03Na  +  H20. — According  to  Rabuteau,  this  salt  in 
240  grain  (15.5  Gm.)  doses  produces  catharsis 
without  cramp.      (A.  J.  P.,  1880,  220.) 

Sodium  Sulphoricinoleate.  Oleite.— This  sub- 
stance may  be  prepared  from  castor  oil  by  treating 
it  with  sulphuric  acid  at  a  low  temperature,  when 
a  compound  of  sulphuric  and  ricinoleic  acids  is 
formed.  The  free  sulphuric  acid  being  removed 
by  washing,  and  any  unchanged  oil  by  ether,  the 
resulting  sulphoricinoleic  acid  is  then  neutralized 
by  sodium  hydroxide,  the  finished  product  being  a 
transparent,  jelly-like  liquid,  with  little  odor, 
having  an  acrid  taste,  and  soluble  in  water,  alco- 
hol, chloroform,  and  essential  oils. 


PART  II. 


Sodium  Sulphosalicylate. — Sodium  Tetraborate. 


1653 


The  solvent  powers  of  oleite  upon  medicinal 
substances  are  said  to  be  extraordinary,  there 
being  only  a  few  which  will  not  yield  to  it  to  a 
greater  or  less  degree.  According  to  the  experi- 
ments of  Fred.  B.  Kilmer  (Proc.  A.  Ph.  A.,  1890; 
P.  J.,  xx.  1890),  its  action  upon  mucous  mem- 
branes, healthy  and  diseased  skin,  cuts,  burns, 
etc.,  is  highly  soothing,  and  it  may  be  taken 
internally  or  freely  absorbed  through  the  skin 
without  danger.  It  would  appear,  therefore,  to 
afford  an  excellent  basis  for  ointments;  but  as 
productions  made  with  it  are  very  sticky,  and 
often  liable  to  harden,  it  is  commonly  best  used 
by  rubbing  the  substance  with  oleite,  and  then 
adding  50  per  cent,  of  fatty  base. 

Phenol  sulphoricinate  is  made  by  adding  pure 
phenol  to  sulphoricinic  acid;  it  is  a  yellowish 
liquid  employed  for  tuberculous  affections. 
Phenol  and  sodium  ricinate — 20  per  cent,  of 
phenol  and  80  per  cent,  of  sodium  sulphoricinate 
— is  used  as  an  antiseptic,  and  in  20  per  cent, 
aqueous  solution  to  destroy  diphtheritic  mem- 
brane. 

Sodium    Sulphosalicylate.      Sodii    Salicylsul- 
COOTT 
phonos.     C6H3(OHXgQ  ■*-  .     Sodium  Salicylsul- 

phonate. — Salicylsulphonic  acid,  made  by  acting 
on  salicylic  acid  with  sulphuric  acid,  is  partly 
neutralized  with  sodium  carbonate.  It  occurs  as 
a  white  crystalline  powder,  soluble  in  twenty-five 
parts  of  water,  insoluble  in  alcohol  and  ether.  It 
is  used  as  a  substitute  for  sodium  salicylate. 

Sodium  Sulphovinate.  Sodium  Ethylsulphate. 
C2H4(0H)S03Na  + HaO.— This  salt  occurs  as  a 
white  granular  powder  or  in  hexagonal  tabular 
crystals,  according  to  the  method  of  its  prepara- 
tion. Its  taste  is  cooling  and  rather  aromatic, 
nearly  destitute  of  bitterness.  It  is  very  deli- 
quescent, and  is  soluble  in  0.7  part  of  water. 

When  sulphuric  acid  is  added  to  alcohol  the 
temperature  rises  at  once,  and  a  certain  propor- 
tion of  sulphovinic  acid  is  formed,  but,  as  water 
is  at  the  same  time  developed,  the  reaction  is  soon 
arrested  by  the  dilution  of  the  mass.  The  first 
practical  method  of  overcoming  the  difficulty  was 
afforded  by  the  process  of  Limousin.  Nineteen 
and  a  half  ounces  (avoirdupois)  each  of  pure 
sulphuric  acid,  sp.  gr.  1.715  and  of  concentrated 
alcohol,  about  96°,  are  slowly  introduced  by  means 
of  two  funnels  (one  for  the  alcohol  and  the  other 
for  the  acid)  into  a  third  funnel  arranged  in  a 
flask  plunged  into  a  freezing  mixture  or  kept  in 
a  current  of  cold  water,  the  flow  of  the  two 
liquids  into  the  flask  being  so  regulated  as  to  keep 
the  alcohol  in  excess.  The  mixture  is  kept  for 
four  to  five  days  at  a  temperature  of  from  20° 
C.  (68°  F.)  to  25°  C.  (77°  F.),  then  diluted  with 
from  nine  to  ten  pints  of  distilled  water,  and  care- 
fully saturated  with  somewhat  less  than  forty- 
eight  ounces  of  pure  barium  carbonate  in  solu- 
tion. When  the  point  of  saturation  has  been 
attained,  the  liquid  is  left  to  deposit  the  barium 
sulphate,  and  afterwards  filtered.  The  solution 
of  barium  sulphovinate  so  obtained  is  saturated 
with  between  twenty-seven  and  twenty-nine  ounces 
of  pure  sodium  carbonate  dissolved  in  four  litres 
of  distilled  water.  When  no  more  precipitate  is 
formed  by  the  addition  of  the  alkaline  solution, 
and  the  liquid  is  neutral  to  test  paper,  the  trans- 
formation of  the  barium  sulphovinate  into  sodium 
sulphovinate  is  complete.  The  liquor,  decanted 
and  filtered,  is  evaporated  in  a  water  bath  until  it 
has  the  sp.  gr.  1.33,  and  left  to  crystallize.  The 
drained  crystals  are  dried  in  an  oven. 


Various  other  processes  have  been  proposed. 
T.  L.  Phipson  (Chem.  News,  1874,  221;  also 
A.  J.  P.,  xlvii.  27)  mixes  small  quantities  of 
concentrated  sulphuric  acid  and  alcohol;  keeps 
for  from  eight  to  ten  hours  at  a  temperature  of 
37.7°  C.  (100°  F.)  ;  cools;  adds  the  mixture 
drop  by  drop  to  about  twenty  times  its  volume 
of  cold  distilled  water,  cooling  at  times;  adds 
chalk  to  this  solution  until  effervescence  ceases; 
filters,  heats  the  filtrate  with  a  little  calcium  car- 
bonate for  about  half  an  hour ;  filters  while  warm, 
and  evaporates  at  a  heat  not  exceeding  37.7°  C. 
(100°  F.)  till  a  permanent  saline  crust  forms  on 
the  surface,  and  sets  aside  to  crystallize.  The 
calcium  sulphovinate  thus  formed  is  in  large  bril- 
liant plates,  readily  converted  into  a-  correspond- 
ing salt  of  sodium.  Dubois  modifies  (J.  P.  C, 
1875,  44)  the  method  of  Limousin  by  saturating 
the  first  mixture,  containing  sulphovinic  acid,  with 
a  concentrated  solution  of  sodium  hydroxide  in 
strong  alcohol,  keeping  the  mixture  constantly 
cold,  and  adding  the  alkaline  mixture  by  small 
portions.  The  filtered  liquid  is  evaporated  as  in 
the  method  of  Phipson,  or,  preferably,  Dubois  pre- 
cipitates the  mixture,  diluted  with  strong  alcohol, 
with  sodium  carbonate.  Limousin's  process,  as 
thus  modified,  appears  to  be  preferable  to  that  of 
Charles  Rice,  detailed  in  A.  J.  P.,  1873,  60.  Sodium 
sulphovinate  is  said  to  be  a  mild  although  active 
cathartic.  According  to  Rabuteau,  five  drachms 
(19.4  Gm.)  of  it  dissolved  in  three  glasses  of 
water  will  generally  produce  in  the  adult  four  or 
five  liquid  stools  without  pain.  The  dose  for 
children  is  from  two  to  three  drachms  (7.7-11.6 
Gm. ) .  The  pleasantness  of  its  taste  and  action 
would  render  it  a  favorite  purgative  were  it  not 
for  its  high  price  and  the  difficulty  of  preserving 
it,  all  of  the  sulphovinates  having  a  great  tend- 
ency on  exposure  to  the  air  to  break  up  into 
alcohol  and  a  salt  of  sulphuric  acid. 

Sodium  Tartrate.  Sodii  Tartras.  Na2C4H4 
06.2H20. — This  salt,  in  crystals,  has  been  recom- 
mended by  Delioux  as  an  agreeable  purgative, 
almost  without  taste,  and  acting  with  a  power 
equal  to  that  of  the  magnesium  sulphate  in  the 
dose  of  ten  drachms.  The  soda  powders,  so  much 
used  in  the  United  States,  form  an  extempora- 
neous sodium  tartrate,  somewhat  aerated  with 
carbon  dioxide.  A  solution  of  sodium  tartrate  has 
been  used  as  a  substitute  for  solution  of  mag- 
nesium citrate.  It  may  be  made  by  dissolving  six 
drachms  of  tartaric  acid  in  two  fluidounces  of 
water,  and  seven  and  a  half  drachms  of  sodium 
bicarbonate  in  seven  fluidounces  of  water,  mixing 
the  solutions  gradually  and  filtering;  the  filtrate 
should  be  poured  into  a  strong  twelve  fluidounce 
bottle  and  two  fluidounces  of  lemon  syrup  added 
slowly,  so  that  it  will  sink  to  the  bottom  of  the 
bottle  without  mixing  very  much  with  the  solu- 
tion; eighty  grains  of  tartaric  acid  are  to  be 
added  without  agitating  the  bottle,  which  is  to 
be  corked  at  once  securely  and  set  aside  in  a  cool 
place.  The  bottle  is  to  be  shaken  just  before  the 
contents  are  administered. 

Sodium  Tellurite.  Na2Te03. — Sodium  tellurite 
is  a  white  powder  sparingly  soluble  in  water.  The 
aqueous  2  per  cent,  solution  of  sodium  tellurite 
stains  bacteria  black  by  the  precipitate  of  metallic 
tellurium,  and  has  been  highly  recommended  for 
the  purposes  of  microscopic  staining. 

Sodium  Tetraborate.  Sodii  Tetraboras.  Anti- 
pyonin. — Sodium  tetraborate  is  made  by  boiling 
borax  and  boric  acid  in  water.  It  occurs  as  a  fine, 
white  powder,  greasy  to  the  touch,  freely  soluble 
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in  water.  This  salt  is  non-poisonous,  devoid  of 
caustic  action,  and  markedly  antiseptic.  It  is 
probably  therapeutically  equivalent  to  borax,  but 
has  been  especially  recommended  in  a  2  to  50 
per  cent,  solution,  or  blown  in  as  a  powder,  by 
Jaenicke  and  by  Kafemann  in  acute  and  chronic 
otorrhcea.  Roland  attributes  extraordinary  effects 
to  its  insufflation  in  keratitis,  conjunctivitis,  and 
other  inflammatory  eye  conditions. 

Sodium  Valerate.  Sodii  Yalerianas.  Sodii 
Valeras. — This  salt  was  dismissed  from  the  U. 
S.  Pharmacopoeia  in  1870,  and  from  the  British 
Pharmacopoeia  in  1898.  The  British  process  for  its 
preparation  was  as  follows:  "  Take  of  Amylic  Alco- 
hol four  fluid  ounces  [Imperial  measure]  ;  Bichro- 
mate of  Potassium  nine  ounces  [avoirdupois] ; 
Sulphuric  Acid  six  fluid  ounces  and  a  half  [Imp. 
meae.];  Solution  of  Soda  a  sufficicnci/ ;  Water 
half  a  gallon  [Imp.  meaa.].  Dilute  the  Sulphuric 
Acid  with  ten  fluid  ounces  of  the  Water,  and  dis- 
solve the  Bichromate  of  Potassium  in  the  remain- 
der of  the  Water  with  the  aid  of  heat.  When  both 
liquids  are  cold,  mix  them  with  the  Amylic  Alco- 
hol in  a  retort  or  tlask.  with  occasional  brisk 
agitation,  until  the  temperature  of  the  mixture  has 
fallen  to  about  32.2°  C.  (90*  F.  I .  Connect  with  a 
condenser,  and  distil  until  about  half  a  gallon  of 
liquid  has  passed  over.  Saturate  the  distilled 
liquid  accurately  with  the  Solution  of  Soda,  re- 
move any  oily  fluid  which  floats  on  the  surface. 
evaporate  till  watery  vapor  ceases  to  escape,  and 

then  raise  the  heat  cautiously  s<,  &a  to  liquefy  the 
salt.  When  the  product  has  cooled  and  solidified, 
break   it    into  pieces,  and    immediately   put    it    into 

a  stoppered  bottle."    Br.  1886. 

The  above  process  COnsiata  of  two  steps:  fust, 
the  artificial  formation  of  valeric  acid.  and.  second. 

the  saturation  of  this  acid  with  sodium  hydrox- 
ide. Ely  distilling  fused  oil  with  a  mixture  of 
sulphuric  acid  and  potassium  dichromate.  valci  i< 
acid  is  formed,  and  passes  over  with  wat<r.  The 
Change  is  effected  h\  the  oxidizing  SgeSVCJ  of 
the  chromic  acid  of  the  dichromate,  foi  when  the 
amyl  alcohol  of  the  fused  oil  loses  two  atoms  of 
hydrogen  by  oxidation,  and  gains  one  of  oxygen, 
it    is  converted   into  valeric  acid:     thus. 

C*HiaO  +  Og  =  C*HujO»-f  ll2o 
(See    Potasaii    Diohroma*,   and    Amul    A.loohol, 

p.  1881.)  The  distillate,  l.y  exact  saturation 
with  the  solution  of  sodium  hydroxide,  is  con- 
verted  into   a    solution   of   sodium    valerate,   which. 

by   the   application    of   heat    until    the   water    is 

driven  off  and  the  residual  matter  is  partially 
liquefied,  furnishes,  on  cooling,  the  concrete  salt. 
The  small   portion  of  oil  that   floats  on  the  surface 

of  the  solution  is  amyl  valerate,  CtHgOOOCsHu- 

Sodium  valerate  is  a  deliquescent,  very  solu- 
ble salt,  in  snow-white  masses,  having  the  dis- 
agreeable odor  of  valeric  acid,  and  a  ta- 
ftrst  stvptic.  but  afterwards  sweetish.  When 
heated  to  140..-)°  ('.  1 2s.-,0  P.),  it  fuses  without 
loss  of  acid,  and  upon  cooling  concretes  into  a 
white  solid.  The  salt,  as  formerly  official,  is  in 
the  form  produced  by  fusion.  Its  formula  is  C4H9 
COONa.  It  is  little' used  medicinally,  having  been 
originally  introduced  into  the  Dublin  Pharmaco- 
poeia in  1850  for  the  sole  purpose  of  forming,  by 
double  decomposition,  iron,  quinine,  and  zinc  val- 
erates. Dose,  as  a  nervous  stimulant,  one  to  five 
grains    (0.065-0.32   Gm.). 

Soja.  Soja  hispida,  Moench.  ( Glycine  hispida, 
Maxim  J  Boy  Bean.  Soja  or  Sahuca  Bean.  Miso. 
(Fam.  Leguminosa. ) — Meissel  and  Biieker  (A.  J. 
P..  1885,  108)    give  the  composition  of  soja  bean 


as  follows:  water,  10  per  cent.;  soluble  casein,  30; 
albumen,  0.5;  insoluble  casein,  7;  fat,  18;  choles- 
sterin,  etc.,  2;  dextrin,  10;  starch,  5;  cellulose,  5; 
ash,  5;  traces  of  sugar  and  an  amido  compound. 
Stingl  and  Morawski  (ltonatsschrift  fur  Chemie, 
April,  1886)  have  determined  the  presence  in  this 
bean  of  a  ferment  said  to  be  one  of  the  most 
powerful  known  in  its  action  upon  starch,  two- 
thirds  of  which  it  converts  into  sugar  and  one- 
third  into  dextrin.  The  amount  of  starch  present 
in  soja  bean  is  so  little  that  bread  made  from  the 
meal  may  be  used  in  diabetes.  (A.  J.  P.,  1896, 
309. ) 

Solanine. — This  alkaloid,  which  is  found  in 
many  species  of  the  genus  Solanum,  is  most  con- 
veniently obtained  from  the  sprouts  of  the  common 
potato,  by  Wackenroder's  process,  which  may  be 
found  detailed  in  the  16th  edition  of  U.  8.  D.  Its 
formula  is  variously  given  by  different  authorities. 
According  to  Kletzinsky,  it  is  C42H56NO14;  ac- 
cording to  R.  Firbas,  it  is  C62II93NO18;  and  Hil- 
ger  states  that  it  is  (W^^Ois-  Adrian  asserts 
that  it  is  a  glucoside,  and  by  heating  with  sul- 
phuric or  hydrochloric  acid  it  breaks  up  into  glu- 
cose and  a  second  base,  solanidine.  This  was 
confirmed  by  Zwenger  and  Kind,  who  give  to  solan- 
idine  the  formula  t-26H4i^02.  <  a/.eneuve  and  Bre- 
tem  <•/.  /'.  0.,  1SSS.  4<;:>|  also  agree  that  it  is  a 
glucoside  and  give  it  the  formula  C28H47NO10 + 
2112<>.  Solanine  is  in  the  form  of  a  white  opaque 
powder,  or  of  delicate  acicular  crystals,  somewhat 
like  those  of  quinine  sulphate,  though  finer  and 
■hotter.  H  is  inodorous,  of  a  hitter  taste,  fusible 
at  from  112. 7°  to  115.5°  C.  (235°-240°  F. ) ,  de- 
composing  at  a  slightly  higher  temperature  with 
an  odor  of  caramel,  a  sublimate  of  solanidine 
forming,  it  is  scarcely  soluble  in  water,  soluble 
in  alcohol  and  ether,  and  capable  of  neutralizing 
Hie  acids.      It    is  distinguished  by  the  deep  brown 

or  brownish-yeUou  color  which  iodine  imparts  to 

it-  solution,  and  by  its  read  ion  with  sulphuric 
add,     which     becomes     first]     reddish-yellow,    then 

purplish-violet,    then    brown,    and,    lastly,    again 

colorless,  with  the  deposition  of  a  brown  powder. 
This  teal  i-  said  not  to  he  interfered  with  by  the 
presence  of  morphine.  (I.  ./.  /'.,  1873,  484.)  The 
-alts  which  solanine  forms  with  acids  are  mostly 
amorphous  in  character.  The  oxalate,  chromate, 
and  phosphate  form  crystalline  crusts.  The  acid 
sulphate  is  said  to  he  very  stable,  and  is  not 
decomposed  by  water  e\en  on  heating,  in  con- 
tradistinction to  the  neutral  salt.  It  is  amor- 
phous anil  very  bitter. 

The  physiological  action  of  solanine  has  been 
studied  by  several  investigators,  with  not  alto- 
gether concordant  results.  Geneuil  (  B.  Q.  T.,  tome 
iii.)  finds  that  it  has  a  depressing  influence  upon 
the  medulla,  spinal  cord,  and  both  motor  and 
sensory  nerve  trunks.  In  an  elaborate  investiga- 
tion, -Max  Perles  (.4.  E.  P.  P.,  Leipzig,  1889, 
xx\i.)  has  determined  that  solanine  acts  as  a 
powerful  poison  upon  all  forms  of  living  proto- 
plasm. When  mixed  with  the  blood  outside  of 
the  body  it  causes  rapid  coagulation  with  altera- 
tion of  the  blood  corpuscles.  In  the  frog  it  pro- 
duces a  centric  paralysis,  with  later  paralysis  of 
the  heart.  When  injected  intravenously  it  causes 
in  mammals  violent  dyspnoea,  with  cramp,  arrest 
of  respiration,  and  the  presence  of  thrombi  in 
the  blood  vessels.  Toxic  doses  given  by  the  mouth 
produce  excitement,  with  tremors,  fibrillary  con- 
tractions, cramp  followed  by  central  paralysis, 
collapse,  and  death  in  deep  coma,  preceded  by 
a  fall  of  temperature  which  is  so  great  as  to  he 
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almost  characteristic.  Vomiting  and  diarrhoea 
were  frequently  observed,  and  after  death  in- 
flammation of  the  gastrointestinal  mucous  mem- 
branes, and  also  a  parenchymatous  and  even 
hemorrhagic  nephritis.  During  life  the  urine  was 
albuminous,  containing  casts,  and  not  rarely  was 
dark  red  from  haemoglobin,  or  sometimes  methse- 
moglobin.  According  to  Capparoni,  minute  doses 
of  solanine,  while  diminishing  the  rapidity  of  the 
heart's  action,  increase  at  the  same  time  the 
arterial  pressure. 

In  the  researches  of  Max  Perles,  the  action  of 
solanidine  was  very  similar  to  that  of  solanine, 
the  chief  difference  between  the  two  being  that 
solanine  is  a  violent  local  irritant,  while  solani- 
dine seems  free  from  local  irritant  properties. 
The  two  poisons  are  stated  to  belong  physiologi- 
cally to  the  sapotoxin  group. 

Solanine  has  been  used  by  Geneuil,  Capparoni, 
Vulpian,  and  others  with  asserted  good  results 
in  asthma,  to  relieve  the  cough  of  bronchitis,  to 
quiet  the  irritation  of  cystitis  in  the  old,  and  for 
the  relief  of  gastralgia,  pruritus,  sciatica,  and 
other  neuralgic  or  rheumatic  pains.  Capparoni 
(B.  G.  T.,  May,  1888)  affirms  that  it  is  an  ex- 
cellent analgesic,  calming  ataxic  pains,  and  that 
it  is  even  capable  of  controlling  the  tremors  of 
lateral  sclerosis. 

Solanine  has,  however,  been  tried  by  various 
clinicians  without  results  favorable  to  its  use  in 
practical  medicine.  (Consult  B.  and  F.  Med.-Chir. 
Rev.,  July,  1854,  Am.  edition,  p.  189;  A.  G.  M., 
March,  1859,  p.  360;  B.  G.  T.,  July  15,  1887.) 
The  dose  of  solanine,  as  given  by  different  writers, 
varies.  Fronmiiller  has  seen  as  much  as  0.5 
gramme  (7.5  grains)  taken  without  producing 
anything  more  serious  than  marked  malaise,  gen- 
eral weakness,  giddiness,  and  sleep.  Clarus  gives 
the  medium  dose  for  adults  as  one-tenth  to  one- 
sixth  grain  (0.006-0.01  Gm.)  of  the  acetate,  and 
has  seen  six  grains  (0.4  Gm.)  of  the.  same  salt 
produce  general  cephalic  distress,  with  occipital 
pain,  dyspnoea,  increase  of  the  frequency  and  loss 
of  the  force  of  the  pulse,  followed  after  some 
hours  by  sudden  vomiting,  diarrhoea,  great  weak- 
ness, and  marked  dyspnoea.  Capparoni  admin- 
istered from  three  and  three-fourths  to  four  and 
one-half  grains  (0.25-0.30  Gm.)  during  the 
twenty-four  hours  in  divided  doses.  It  is  prob- 
able that  much  of  the  solanine  that  has  been 
used  by  investigators  has  been  impure,  and  it 
would  hardly  be  safe  to  begin  with  the  pure  alka- 
loid in  the  dose  of  more  than  one-fourth  of  a 
grain  (0.016  Gm.),  increasing  the  dose  pro  re 
nata.  Cases  of  poisoning  by  potatoes  in  poor  con- 
dition have  been  reported  in  Germany  (A.  E.  P. 
P.,  xxxvi.).  The  symptoms  have  been  vomiting 
and  diarrhoea  with  abdominal  pain,  headache, 
giddiness,  and  pronounced  fever  (102.2°  F. ); 
it  is  probable,  however,  that  these  manifestations 
were  due  to  decomposition  products  rather  than 
to  solanine. 

Solanum. — The  genus  Solanum  contains  a  num- 
ber of  species  which  are  possessed  of  active 
physiological  properties,  and  some  of  which  have 
been  used  to  a  considerable  extent  in  medicine. 

8.  aculeatissimum,  Jacq.,  known  as  Apple  of 
Sodom,  is  indigenous  to  Brazil;  the  fruit  yields 
traces  of  solanine. 

8.  bacciferum,  of  Jamaica,  yields  the  so-called 
Susumber  berries,  which  are  habitually  used  as 
fruit  by  the  natives,  but  Manners  has  recorded  in 
the  Ed.  M.  ./..  1867,  fatal  poisoning  by  these 
berries,  death  being  preceded  by  dilated  pupils  and 


collapse.  It  is  probable,  however,  that  the  berries 
were  not  true  susumber  berries  but  were  the  pro- 
duct of  some  other  species  of  solanum. 

8.  carolinense,  L.  Horse  Nettle.  Sand  Brier. 
Poisonous  Potato.  Apple  of  Sodom. — A  coarse  per- 
ennial weed  which  grows  in  waste  sandy  ground  in 
the  United  States  as  far  west  as  Iowa  and  as  far 
south  as  Florida,  and  yields  an  orange-yellow  berry 
which  is  said  to  be  the  most  active  part  of  the  plant. 
For  study  of  microscopic  structure,  see  A.  J.  P., 
vol.  lxix.  It  has  been  examined  by  G.  A.  Krauss 
(A.  J.  P.,  1890,  601,  and  1891,  65  and  216)  and 
Harry  Kahn  (A.  J.  P.,  1891,  126).  Krauss  found 
two  active  principles  corresponding  probably  to 
solanine,  C42H75NO15,  and  solanidine,  C41H71NO2, 
together  with  a  characteristic  organic  acid  to 
which  he  gives  the  name  solanic  acid.  J.  U. 
Lloyd  believes  that  the  alkaloid  in  this  plant  is 
not  identical  with  solanine,  and  proposes  to  call  it 
solnine.  (A.  J.  P.,  1894,  61,  and  1897,  76,  89,  108.) 
E.  Q.  Thornton  (T.  <?.,  xii.  1896)  finds  that  in 
frogs  this  solanum  produces  stupor  with  tetanic 
spasms,  not  prevented  by  section  of  the  cord.  It 
is  said  to  have  long  been  used  by  the  negroes  of  the 
South  in  the  treatment  of  the  so-called  falling 
sickness,  and  in  1889  it  was  recommended  by  J.  L. 
Napier  as  of  value  in  epilepsy. 

S.  carolinense  has  been  largely  used  in  public 
and  private  practice  for  the  relief  of  epilepsy  by 
H.  C.  Wood,  who  has  found  that,  although  when 
given  by  itself  its  usefulness  is  very  limited,  as 
an  adjuvant  to  the  bromides  it  lessens  the  size 
of  the  doses  necessary  to  keep  the  convulsions  in 
check.  Not  less  than  a  fluidrachm  (3.75  Cc.)  of 
the  fluidextract  should  be  given  three  times  a 
day.  No  unpleasant  effects  have  ever  been  pro- 
duced by  it. 

S.  Chenopodium. — In  this  plant,  which  is  a  na- 
tive of  Queensland,  C.  E.  Sage  has  found  the 
alkaloid  solanine.  According  to  E.  B.  Ormerod 
the  plant  is  very  useful  in  the  treatment  of  dysen- 
tery.    (P.  J.,  lxviii.  1902.) 

S.  Dulcamara,  L.  Stipites  Dulcamaras.  Tiges 
de  Douce-amere  (de  Morelle  grimpante),  Douce 
amere,  Fr.  Bittersiiss,  Bittersiiss-Stengel,  Alpran- 
ken,  G.  Dulcamara,  It.,  Sp. — The  young  branches 
of  this  species  were  recognized  in  the  U.  S.  Phar- 
macopoeia of  1890  under  the  names  of  Dulcamara 
or  Bittersweet.  8.  Dulcamara  is  a  climbing 
shrub  with  a  woody  branching  stem  and 
purplish,  cymose  flowers,  with  lemon-yellow  an- 
thers. The  bright  scarlet  berries  remain  after  the 
falling  of  the  leaves.  The  plant  is  common  to 
Europe  and  North  America,  and  in  the  United 
States  grows  from  New  England  to  Ohio.  All 
portions  of  the  plant  are  very  active.  Fatal  re- 
sults from  the  eating  of  the  berries  by  a  child 
have  been  recorded  (P.  J.,  1861).  For  medici- 
nal purposes  the  plant  should  be  gathered  in  the 
autumn  after  the  fall  of  the  leaf,  and  the  ex- 
treme twigs  should  be  selected.  That  grown  in 
high  and  dry  situations  is  said  to  be  the  best. 

The  dried  twigs  are  of  various  lengths,  cylin- 
drical, about  as  thick  as  a  goose  quill,  externally 
wrinkled,  and  of  a  grayish-ash  color,  consisting 
of  a  thin  bark,  an  interior  ligneous  portion,  and 
a  central  pith.  They  are  inodorous,  though  the 
stalk  in  the  recent  state  emits,  when  bruised,  a 
peculiar,  rather  nauseous  odor.  Their  .  taste, 
which  is  at  first  bitter  and  afterwards  sweetish, 
has  given  origin  to  the  name  of  the  plant. 
"About  5  Mm.,  or  less,  thick,  cylindrical,  some- 
what angular,  longitudinally  striate,  more  or  less 
warty,    usually    hollow    in    the    center,    cut    into 
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short  sections.     The  thin  bark  is  externally  pale 
greenish,    or    light    greenish-brown,    marked    with 
alternate    leaf-scars,    and    internally    green;     the 
greenish    or    yellowish    wood    forms    one    or    two 
concentric  rings.    Odor  slight;    taste  bitter,  after- 
wards sweet."     U.  8.  1890.    Boiling  water  extracts 
all  their  virtues.     These  are  supposed  to  depend, 
at  least  in  part,  upon  the  alkaloid  solanine,  which 
was  originally  discovered  in  1821  by  Desfosses  of 
Besancon,  in  the  berries  of  Solarium   nigrum,  L. 
Winckler    (1841)    first   observed    that    the   alka- 
loid   of    dulcamara    stems    can    be    obtained    only 
in   an   amorphous   state,   and   that   it   behaves   to 
piatinic  and   mercuric   chlorides   differently   from 
the     solanine     of     potatoes.       Moitessier     ( 185G ) 
confirmed    this    observation,    and    obtained    only 
amorphous    salts   of   the   solanine   of   bittersweet. 
Wittstein   (1852)    supposed  another  alkaloid,  dul- 
camarine,  to  be  present,  but  Geissler  (1875)  showed 
that  this   substance  was  a  glucoside,  and  not  an 
alkaloid,    yielding    on    decomposition    with    dilute 
acids  dulcamaretin  and  sugar.     He  assigned  the 
formula    C22H34O10    to    dulcamarine,    and   C16H26 
()6     to     dulcamaretin.        (Fliickiger,       Pharmaco- 
grapkia,  M  ed.  p.  451.)      (For  account  of  solanine 
Bee  previous  article.)      Besides  solanine.  the  stalks 
of    8.    Dulcamara    contain,    according    to    Pfaff,    a 
peculiar  principle  to  which   he  gave  the  name  of 
picroylycion,  indicative  of  the  taste,  at  onee  hitler 
and  sweet,  which  it  is  said  to  possess.     This  was 
obtained  by   Blitz,   in  the  following  manner:     The 
aqueous  extract  was  treated  with  alcohol,  the  tinc- 
ture   evaporated,    the    residue    dissolved    in    water, 

the   solution    precipitated    with    lead    ■ubacetate, 

the  excess  of  this  salt  decomposed  by  hydrogen 
sulphide,  the  liquor  then  evaporated  bo  dryness, 
and  the  residue  treated  with  actio  ether,  which 
yielded  the  principle  in  small  isolated  crystals  by 
spontaneous  evaporation.  Pfaff  found  also  in  dul- 
camara, gummy  extractive,  gluten,  green  wax, 
resin,  benzoic  acid,  starch,  lignin,  and  various  salts 
of  lime.  Frederick  Davis  (  >'.  //.  /'.,  1902)  found 
the  two  alkaloids,  solanine  and  solanidinc.  the 
glueoeide  toUtneim,  and  the  bitter  principle  <inl- 

camarin,   in    fresh    specimens   of    the    plant. 

Dulcamara  possesses  feeble  narcotic  properties, 
with  the  power  of  increasing  the  secretions,  par- 
ticularly those  of  the  kidneys  and  skin.  George 
B.  Wood  observed,  when  the  system  was  under 
its  influence,  a  dark  purplish  color  of  the  face 
and  hands,  and  at  the  same  time  considerable 
languor  of  the  circulation.  In  overdoses  it  pro- 
duces nausea,  vomiting,  faintness,  vertigo,  and 
convulsive  muscular  movements.  A  man  took 
from  three  to  four  quarts  of  a  decoction  made 
from  a  peck  of  the  stalks,  and  was  attacked  with 
pain  in  the  joints,  numbness  of  the  limbs,  dry- 
ness of  the  mouth,  and  palsy  of  the  tongue,  with 
consciousness  unimpaired,  the  pulse  quiet,  but 
small  and  rather  hard,  and  the  skin  cool;  fol- 
lowed by  recover}7.      {London  Med.  Gaz.,  1850.) 

Anaphrodisiac  properties  have  been  attributed 
to  dulcamara,  and  it  has  also  been  employed  with 
alleged  benefit  in  chronic  rheumatism.  But  its 
chief  use  has  been  in  the  treatment  of  scaly  cu- 
taneous eruptions,  such  as  lepra,  psoriasis,  and 
pityriasis.  It  has  been  usually  administered  in 
the  form  of  a  decoction,  but  the  fluidextract, 
which  was  official  in  the  U.  S.  Pharmacopoeia 
of  1890,  affords  the  best  form  of  administration 
(see  below.)  Dulcamara  may  be  given  in  doses  of 
from  30  grains  to  a  drachm   (2-3.9  Gm.). 

Extractum  Dulcamara?  Fluidum.  U.  8.  1890. 
Fluid  Extract  of  Dulcamara. — "  Dulcamara,  in  No. 


60  powder,  one  thousand  grammes  [or  35  ounces 
av.,  120  grains] ;  Diluted  Alcohol,  a  sufficient  quan- 
tity, to  make  one  thousand  cubic  centimeters  [or 
33  fluidounces,  6 J  fluidrachms].  Moisten  the 
powder  with  four  hundred  cubic  centimeters  [or 
13  fluidounces,  252  minims]  of  Diluted  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  Diluted  Alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  Diluted  Alcohol,  until  the  Dul- 
camara is  exhausted.  Reserve  the  first  eight 
hundred  cubic  centimeters  [or  27  fluidounces,  24 
minims]  of  the  percolate,  and  evaporate  the  re- 
mainder to  a  soft  extract;  dissolve  this  in  the 
reserved  portion,  and  add  enough  Diluted  Alcohol 
to  make  the  Fluid  Extract  measure  one  thousand 
cubic  centimeters  [or  33  fluidounces,  6i  flui- 
drachms]."    U.  S.  1890. 

The  foregoing  formula  differs  from  that  of  the 
U.  S.  P.  1870  in  the  absence  of  glycerin.  This 
fluidextract  of  dulcamara  is  a  rather  thick,  dark 
brown  liquid.  The  dose  is  from  thirty  minims 
to  a  fluidrachm  (1.8-3.75  Cc. ),  three  or  four 
times  a  day,  which  is  gradually  increased  if 
necessary. 

1).  Freire  has  obtained  from  the  fruit  of  8. 
grandiflorum,  or  wolf  fruit,  of  Brazil,  an  ener- 
getic toxic  alkaloid,  grandiflorine  (C  R.  A.  S., 
cv.). 

8.  Jacquinii,  Willd.,  is  used  in  India  as  a  dia- 
phoretic and  expectorant. 

8.  Lycopersicon,  L.  ( Lycopersicon  Lycopersicon 
(L. ),  Karst.,  L.  esculcntum,  Mill.),  formerly  the 
Love  Apple,  now  the  Tomato  Plant. — The  tomato 
ia  believed  by  many  practitioners  to  be  an  injuri- 
ous article  of  diet  to  gouty  persons  on  account 
of  the  great  acidity  of  the  juice,  an  acidity  which 
T.  D.  McKlhcnie  has  demonstrated  to  be  due  at 
least  in  part  to  citric,  malic,  and  oxalic  acids 
i.l.  •/.  /'.,  1872).  Solanine  is  said  not  to  be 
present  in  the  juice  but  has  been  found  by  George 
W.  Kennedy  ( /'.  ,/.,  1873)  in  the  herbaceous  part 
of  the  plant.  It  probably  also  exists  in  the  seeds 
(  1 .   /.  /'.,  xxxiv. ). 

8.  nigrum,  L.  Blavk  or  Garden  Nightshade. 
Du8clc.  Hound's  Berry.  Morelle. — This  is  an  annual 
plant,  widely  distributed  in  the  United  States  from 
Texas  to  Nova  Scotia.  The  leaves  have  been  used 
in  medicine  in  the  treatment  of  scrofulous  dys- 
crasias,  and  are  said  to  produce  diaphoresis  when 
in  overdose;  also  nausea,  purging,  and  nervous 
disturbance.  The  poisonous  properties  commonly 
attributed  to  this  plant  are,  however,  to  be 
doubted,  since  Dunal  of  Montpellier,  states,  as 
the  result  of  numerous  experiments,  that  the  ber- 
ries are  not  poisonous  to  man  or  the  inferior  ani- 
mals; and  the  leaves  are  said  to  be  consumed  in 
large  quantities  in  the  Isles  of  France  and  Bourbon 
as  it  is  in  the  Hawaiian  Islands  by  the  natives 
as  food,  having  been  previously  boiled  in  water. 
In  the  latter  case  the  active  principle  of  the 
plant  may  have  been  extracted  by  decoction.  In- 
troduced by  importers  under  the  name  of  juru- 
beba,  this  plant  was  examined  by  Kobert  and 
found  to  contain  an  active  principle,  and  to  be 
inert.  According  to  Peckoldt,  however  ( Ph.  Rund., 
1889),  true  jurubeba  is  Solanum  insidiosum, 
Mart.,  from  which  the  results  would  have  been 
more  favorable.  It  is  used  in  Brazil  in  gonorrhoea 
and  syphilis 
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8.  Pseudocapsicum,  L..  or  Jerusalem  Cherry, 
yields  a  fruit  whose  resemblance  to  the  common 
cherry  is  said  to  have  led  to  its  being  eaten  by 
children  with  fatal  results. 

8.  rostratum,  Dunal.  Sand  Bur.  Beaked  Night- 
shade. Bull  Nettle. — This  plant,  which  grows  on 
the  prairies  from  Nebraska  to  Mexico,  and  is 
noteworthy  as  having  been  the  original  food  of 
the  Colorado  beetle  or  potato  bug,  has  yielded  to 
VV.  S.  Amos  an  alkaloid  (Notes  on  N.  R.,  iv.). 
Narcotic  properties  have  been  attributed  to  the 
leaves,  stalks  and  unripe  berries  of  S.  tubero- 
sum, L.,  or  common  white  potato,  and  the  extract 
has  been  used  in  various  diseases.  Worsham 
of  Philadelphia,  found  the  extract,  in  the  quan- 
tity of  nearly  one  hundred  grains,  to  cause  no 
sensible  effect.  (Phila.  Journ.  of  the  Med.  and 
Phys.  Sciences,  vi.  22.)  It  is  probable  that  the 
properties  of  the  plant  vary  with  the  stage  of 
growth,  or  with  the  place  and  circumstances  of 
culture,  as  is  indicated  by  the  researches  of  C. 
Haaf,  who  found  solanine  in  old  potatoes  which 
had  begun  to  germinate,  in  the  proportion  of  0.16 
in  500  parts,  and  in  very  young  potatoes,  de- 
prived of  their  coating,  precisely  the  same  quan- 
tity. Fully  ripe  potatoes,  which  had  not  begun 
to  sprout,  gave  a  negative  result.  (N.  R. 
Pharm.,  1864,  p.  559.)  Solanine  has  also  been 
found  in  the  germs  of  potatoes  by  Julius  Otto, 
and  a  case  is  recorded  of  death  in  a  girl  of  four- 
teen, from  eating  the  unripe  fruit  of  the  potato 
(B.  M.  J.,  Sept.  3,  1859).  The  prominent  symp- 
toms were  partial  stupor,  speechlessness,  jactita- 
tion, hurried  breathing,  lividness  of  the  skin,  cold 
sweats,  very  frequent  and  feeble  pulse,  and  a  con- 
stant spitting  through  the  closed  teeth  of  viscid 
frothy  phlegm. 

Solidago.  Golden-rod.  Verge  d'Or,  Fr.  Gold- 
ruthe,  G. — There  are  very  numerous  species  of 
this  composite  genus  in  the  United  States.  Of 
these  S.  odora,  Ait.,  was  formerly  official.  8.  Vir- 
gaurea,  L.,  which  is  common  to  the  United  States 
and  Europe,  was  formerly  directed  by  the  Dublin 
College.  It  is  aromatic,  astringent,  in  hot  infu- 
sion diaphoretic,  and  is  asserted  to  be  diuretic. 
(Rev.  Gen.  de  Clin,  et  de  Therap.,  1889.)  For  a 
study  of  the  flowers  of  S.  bicolor,  L.,  by  Adam 
Conrath,  see  A.  J.  P.,  1873,  253.  For  an  analysis 
of  S.  rugosa,  Mill.,  see  A.  J.  P.,  1893,  122. 

Solphinol. — A  white,  odorless,  crystalline  pow- 
der, consisting  chiefly  of  boric  acid,  borax,  and 
alkaline  sulphites.  It  is  soluble  in  ten  parts  of 
water  and  twenty  parts  of  glycerin.  It  is  used  as 
a  surgical  antiseptic. 

Soluble  Mercury  of  Hahnemann.  NH2 
(Hg2)N03. — This  is  prepared  by  adding,  drop  by 
drop,  a  diluted  solution  of  ammonia  to  an  equally 
diluted  solution  of  mercurous  nitrate,  until  the 
precipitate  begins  to  be  paler  than  at  first.  It  is 
a  black  powder.  When  it  has  a  gray  color,  the 
fact  shows  that  too  much  ammonia  has  been  em- 
ployed in  its  precipitation.  In  this  case  NH2 
( Hg2 )  N03  yields  NH2  ( Hg )  N03  +  Hg.  This  prep- 
aration was  included  in  the  old  French  Codex. 
It  has  been  used  in  syphilitic  diseases. 

Solution  of  Chlorinated  Potassa.  Liquor 
Potassa?  Chlorinates.  Chlorure  de  Potasse,  Fr. 
Chlorkalilosung,  G.  Javelle's  Water.  Eau  de 
Javelle. — This  is  prepared  from  potassium  car- 
bonate precisely  as  the  solution  of  chlorinated 
soda  is  from  sodium  carbonate,  and  has  an  analo- 
gous composition.  (See  Liquor  Soda?  Chlorinate, 
p.  736.)  It  is  employed  for  taking  out  fruit 
6tains,  etc.,  from  linen. 


Solution  of  Dialyzed  Iron.  Liquor  Ferri 
Dialysatus.  Liquor  Ferri  Oxychlorati,  P.  G. — Dia- 
lyzed Solution  of  Iron  was  formerly  recognized 
by  the  Br.  Ph.,  but  was  dismissed  at  the  last 
revision.  It  is  made  by  treating  a  solution  of 
ferric  chloride  with  ammonia,  whereby  ferric 
hydroxide  is  precipitated,  which  by  agitation  is 
dissolved,  placing  the  thick  liquid  in  a  dialyzer, 
and  suspending  this  in  water,  which  is  to  be 
constantly  renewed  so  long  as  any  traces  of  hydro- 
chloric acid  are  found  in  it.  The  following 
process  has  been  used  in  the  United  States:  To 
one  hundred  parts  of  solution  of  ferric  chloride, 
sp.  gr.  1.26,  thirty-five  parts  of  ammonia  water, 
sp.  gr.  0.923,  may  be  gradually  added.  The  pre- 
cipitate which  almost  immediately  forms  is  re- 
dissolved,  and  the  solution  introduced  into  the 
dialyzer,  which  is  then  suspended  upon  the  water, 
contained  in  a  suitable  vessel.  When  this  ceases 
to  produce  a  precipitate  with  silver  nitrate,  or  to 
show  an  acid  reaction,  it  is  assayed  by  evaporat- 
ing 10  Cc.  to  dryness  on  a  water  bath,  to  ascer- 
tain the  amount  of  ferric  oxychloride  in  solution; 
then  the  final  solution  is  diluted  so  that  it  shall 
contain  10  per  cent,  of  dry  oxychloride. 

Dialyzed  iron  is  a  solution  of  ferric  oxychloride 
in  water.  Although  the  amount  of  chlorine  pres- 
ent is  very  small,  it  is  not  correct  to  speak  of  it 
as  a  solution  of  ferric  oxide.  Its  composition 
may  vary  from  Fe2Cl6.12Fe203  to  Fe2Cl6.95Fe203 
(Graham),  and  solutions  which  contain  a  large 
quantity  of  oxide  in  proportion  to  chloride  are 
less  stable  and  more  prone  to  gelatinize.  Solu- 
tions containing  a  large  proportion  of  chloride 
may  be  evaporated  to  dryness,  if  care  be  used, 
without  the  residue  becoming  insoluble.  The 
solution  is  of  a  transparent  reddish-brown  color, 
free  from  the  usual  astringent,  styptic  taste  of 
iron  preparations.  It  mixes  in  all  proportions 
with  distilled  water,  alcohol,  syrup,  and  glycerin, 
but  water  containing  any  saline  impurity  is  apt 
to  cause  precipitation.  When  gelatinization  oc- 
curs, agitation  with  a  small  quantity  of  solution 
of  ferric  chloride  will  usually  restore  it  to  flu- 
idity, care  being  observed  not  to  add  an  excess. 
Contact  with  the  alkalies  should  be  avoided,  even 
in  minute  quantity;  indeed,  it  is  best  adminis- 
tered without  addition  of  any  kind,  or  simply 
diluted  with  distilled  water. 

The  British  Pharmacopoeia  formerly  directed 
that  its  specific  gravity  should  be  1.047,  and  "100 
grains  should  afford  a  precipitate  with  a  solution 
of  ammonia  which,  washed,  dried  and  ignited, 
weighs  five  grains."  E.  B.  Shuttleworth  (Can. 
Pharm.  Journ.,  Dec.  1877)  recommends  a  solu- 
tion which  has  the  sp.  gr.  1.040  and  yielding  5 
per  cent,  of  residue  when  well  dried  on  a  water 
bath,  as  the  best  for  medicinal  use.  The  specific 
gravity  test  can  be  relied  upon,  if  the  solution 
does  not  give  a  precipitate  with  silver  nitrate  or 
become  of  a  blackish-blue  color  upon  treatment 
with  tannin,  showing  the  absence  of  ferric  chlo- 
ride. (See  also  N.  R.,  1879,  46,  for  a  new  pro- 
cess by  F.  Schneider,  from  8.  W.  P.,  1878,  409.) 
There  is  good  reason  for  believing  that  much  of 
the  so-called  dialyzed  iron  found  in  commerce  is 
made  by  adding  freshly  precipitated  ferric  hy- 
droxide to  solution  of  ferric  chloride  until  it  ceases 
to  be  dissolved,  and  then  filtering  the  solution. 
(Scheffer,  A.  J.  P.,  March,  1878.)  Ferrum  cata- 
lyticum,  or  catalytic  iron,  used  on  the  Continent, 
is  probably  made  in  this  way. 

Solution  of  dialyzed  iron  has  been  very  highly 
praised  as  a  ferruginous  tonic  free  from  astrin- 
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gency,  which  can  be  given  in  enormous  doses 
without  producing  headache  or  gastro-intestinal 
irritation.  It  is  evident,  however,  that  a  prep- 
aration which  will  not  pass  through  animal  mem- 
brane cannot  be  absorbed;  in  fact,  dialyzed  iron 
is  precipitated  in  the  stomach  and  intestines  as 
a  ferric  oxide,  which  is  very  slowly  absorbed. 
Dialyzed  iron  is,  therefore,  not  an  eligible  prep- 
aration. It  is  capable  of  acting  as  an  antidote 
to  arsenic  by  virtue  of  the  readiness  with  which 
it  yields  hydrated  ferric  oxide,  but  it  is  safer  to 
depend  upon  the  official  antidote,  ferric  hydroxide 
with  magnesium  oxide  (see  p.  506).  Dose,  from 
one-half  to  one  fluidraehm    (1.3-3.75  Cc. ). 

Solution  of  Magnesium  Bisulphite.  Liquor 
Magnesii  Bisulphitis. — George  Archibald,  having 
found  that  magnesium  bisulphite  is  capable  of 
arresting  the  butyric  acid  fermentation,  proposed 
a  solution  of  it  as  a  remedy  in  heartburn.  He 
prepared  it  by  treating  the  magnesium  carbonate 
with  sulphurous  acid,  adding  to  an  ounce  of  water 
sixteen  grains  of  the  sulphite  thus  formed,  and 
passing  sulphurous  acid  gas  through  the  mixture 
until  a  clear  solution  is  obtained.  ( /'.  J.,  3d 
series,   ii.  502.) 

Solutol. — An  alkaline  solution  of  sodium  cresol 
in  an  excess  of  cresol.  It  is  a  transparent  hrown- 
ish  liquid,  miscihle  with  water,  and  is  used  for 
disinfect  big  puipOW 

Solved. — A  solution  of  sodiunwresylate  in 
cresol.  It  is  le-s  caustic  than  solutol.  is  nearly 
odorless,  of  a  neutral  reaction,  and  miscihle  with 
water.  It  is  used  as  a  surgical  antiseptic,  for 
dressings,   and   in    spray  apparatus. 

Somatose. — This  is  an  artificially  digested 
meat  albumin  containing  51.0  per  cent,  of  deutero 
and  13.4  per  cent,  of  hctcro-albuminoses,  5  per 
cent,  of  peptone.  1  per  cent,  of  moisture,  and  .">  per 
cent,  of  nutrient  salts.  A  yellowish,  odorless,  and 
almost  tasteleai  powder. 

Iron  Somalose  is  a  similar  preparation  con- 
taining 2  per  cent,  of  iron  in  eoinhinat  ion. 

Milk   So,  a   soluble    nutrient   prepared 

by  the  same  digestive  process  from  ffllTftin.  con- 
taining 5  per  cent,  of  tannin.  It  is  a  light  \el- 
lowish    powder,    readily    soluble    in    water. 

Somnal.  C7II12CI3O3N. — This  is  said  to  be  a 
solution  of  hydrated  chloral  and  urethane  in 
alcohol.  Tcheremshansky,  in  a  physiological 
study,  has  found  that  it  acts  upon  the  nerve 
centres  and  upon  the  circulation  almost  exactly 
as  does  chloral,  it  being,  however,  a  little  less  de- 
ing  to  the  heart.  Myers  (Br".  F.  Med.  Rec, 
1892)    has  reached  similar  conclusions. 

Somnal,  therefore,  appeals  to  he  physiologically 
equivalent  to  a  mixture  of  hydrated  chloral  and 
urethane.  and  it  does  not  seem  to  be  clear  that 
it  possesses  any  advantage  over  the  older  remedies. 
It  may  be  given  in  doses  of  from  one-half  to  one 
fluidraehm  (1.8-3.75  Cc. ),  although  much  larger 
quantities  have  been  occasionally  prescribed  by 
some  clinicians. 

Somnoform. — A  proprietary  anaesthetic  said 
to  contain  ethyl  chloride  60  per  cent.,  methyl  chlo- 
ride 35  per  cent.,  ethyl  bromide  5  per  cent.  (For 
a  study  of  its  phvsiological  action,  see  B.  M.  ./., 
1903,  i.) 

Somnos.     (CC13.CH<qH)8,  C3H5— It  is  formed 

by  the  interaction  of  anhydrous  chloral  and 
glycerol,  which  react  like  chloral  and  alcohol  in 
the  formation  of  chloral  alcoholate.  The  com- 
mercial preparation  is  an  alcoholic  solution  of  the 
compound. 


Somnos  is  used  as  a  hypnotic,  the  claim  made 
for  it  that  it  is  free  from  the  depressant  effects 
of  chloral  does  not  appear  to  be  sustained. 

Dose,  of  the  commercial  solution,  one  fluidraehm 
(3.75  Cc). 

Sonchus.  Sonchus  oleraceus,  L.  Sow  Thistle. 
( Fam.  Composite. )  — The  brownish  gum  left  after 
the  evaporation  of  the  juice  of  this  plant  is  said 
to  be  a  powerful  hydragogue  cathartic,  in  doses 
of  from  two  to  four  grains  (0.13-0.26  Gra.). 
Combined  with  aromatics  or  belladonna,  it  may  be 
used  instead  of  elaterium  in  dropsy.  (Med.  Bull., 
July,  1888.) 

Soot.  Fuligo  Ligni. — This  well-known  sub- 
stance has  a  peculiar  odor,  and  a  bitter,  empy- 
reumatic,  and  disagreeable  taste.  Its  composition 
varies  according  to  the  source  and  conditions  of 
its  formation.  When  obtained  by  the  combustion 
of  resinous  materials  it  may  contain  oily  dis- 
tillation products  soluble  in  ether;  when  ob- 
tained by  the  combustion  of  wood  it  may  contain 
pyrol igneous  (acetic)  acid  and  products  peculiar 
to  wood  tar,  such  as  creosote,  guaiacol,  and  phe- 
nols. Of  course  mineral  substances  from  the  ash 
of  the  wood  may  also  be  present. 

Soot  was  formerly  official  with  the  Edinburgh 
College,  and  the  Scotch  physicians  prescribed  it 
as  a  tonic  and  antispasmodic.  It  has  also  been 
employed  as  an  external  remedy  in  skin  diseases. 
Heme  Med.,  June,  1834;  B.  O.  T.,  Mara, 
1834;  also  14th  ed.  U.  8.  D.)  A  few  shovelfuls 
of  it,  thrown  into  pr ivies  or  drains,  effectually 
destroy  their  foul  exhalations. 

Sophora.  S.  seen  ndi flora  (Cav.),  DC.  (S.speci- 
osa,  Henth.)  Coral  Bean. — From  the  poisonous 
seeds  of  this  leguminous  Texan  tree  H.  C.  Wood 
obtained  a  volatile  liquid  alkaloid  (sophorine) 
\\ho>e  chloride  is  crystalline  (see  A.  J.  P.,  1878), 
and  which,  according  to  P.  C.  Plugge,  is  identical 
with  cytisine.  This  same  alkaloid  probably  exists 
in  many  species  of  the  genus,  as  Parsons  found  a 
liquid  alkaloid  in  8.  sericea,  Nutt.,  crazy-weed, 
which  grows  in  Colorado  and  Mexico  (Rep.  Com- 
missioner of  Agricult.,  1879,  and  2V.  R.,  1881,  67; 
see  also  reports  of  an  investigation  by  Kalteyer 
and  Neil,  A.  J.  P.,  1866,  465),  and  Greshoff  (P. 
J.,  xxii.)  one  in  8.  tomentosa,  L.  Plugge,  how- 
ever (A.  l'harm.,  1895),  affirms  that  matrine,  the 
alkaloid  discovered  by  Nagai  in  8.  angustifolia, 
is  distinct  from  cytisine. 

Sorbus.  8orbus  Aueuparia,  L.  (Pyrus  Aucu- 
paria.  CJaertn.)  Mountain  Ash.  Sorbes,  Fr.  Eber- 
1  si/ie.  X ogelberre,  G.  (Fam.  Rosacea;.) — A  small 
European  tree,  whose  fruit  contains  a  peculiar 
kind  of  sugar  called  sorbinose,  CeHi20e,  isomeric 
with  levulose.  It  reduces  Fehling's  solution,  but 
is  not  fermentable  with  yeast.  Hofmann  has  also 
discovered  two  new  acids,  which  he  designates  as 
sorbic  and  parasorbic  acids,  CellgOa.  Sorbic  acid 
forms  colorless  needle-like  crystals  fusing  at  134.5° 
C.  (274°  F. ) ,  while  parasorbic  acid  is  a  lactone-like 
body,  which,  on  heating  with  concentrated  acids 
or  solid  alkali,  changes  into  sorbic  acid.  M.  J. 
Boussingault  has  found  in  it  a  crystalline  saccha-  ij> 

rine  principle,  sorbitol,  isomeric  with  mannitol, 
melting,  when  anhydrous,  at  from  110°  to  111°  C. 
(230°-231.8°  F.),  when  hvdrated,  at  102°  C. 
(215.6°  F.).  Its  formula  is  C6Hi406.  It  does  not 
undergo  the  vinous  fermentation.  (P.  J-,  1872, 
28.)  The  fruit  has  been  used  in  scurvy,  and, 
in  infusion,  as  a  remedy  in  hemorrhoids  and 
strangury.  All  parts  of  the  tree  are  astringent, 
and  may  be  employed  in  tanning  and  dyeing  black. 
S.   americana,   Marsh.      (Pyrus  americana,  DC), 
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or  American  Mountain  Ash,  probably  has  similar 
virtues  to  the  European  species.  Edwin  Johanson 
found  the  fruit  to  yield  from  4.92  to  6.6  per  cent, 
of  malic  acid.      (Ph.  Z.  R.,  i.  1882.) 

Sorghum. — Sorghum,  or  Chinese  Sugar  cane,  is 
yielded,  aocording  to  Hoekel,  by  a  number  of  varie- 
ties of  Andropogon  arundinaceus,  Scop.  (Sorghum 
vulgare,  Pers.,  A.  Sorghum,  Brot.).  Some  of 
the  varieties  indigenous  in  India,  China,  and 
other  parts  of  the  East  have  within  recent  years 
been  introduced  into  Europe  and  the  United 
States.  It  has  come  largely  into  cultivation  in 
the  United  States,  owing  in  great  part  to  the 
efforts  of  the  Department  of  Agriculture,  whose 
numerous  publications  upon  the  subject  may  be 
consulted  by  any  one  desirous  of  information. 

Sozal.  (C6H4(0H)S03)3A1.  Aluminum  Para- 
phenolsulphonate. — This  is  obtained  by  dissolving 
aluminum  hydrate  in  paraphenolsulphonic  acid, 
or  by  double  decomposition  of  aluminum  sulphate 
and  barium  paraphenolsulphonate.  It  occurs  in 
crystalline  grains  having  a  weak  phenol  odor,  but 
strongly  astringent  taste;  easily  soluble  in  water, 
glycerin,  and  alcohol,  forming  permanent  solu- 
tions. It  has  been  used  as  an  antiseptic  in  place 
of  iodoform.     (Ph.  Ztg.,  1892.) 

Soziodolic  Acid.  Soziodol.  Diiodparaphenol- 
sulphonic  Acid.  CeH2l2  ( SO3H )  OH. — This  is  a 
white  glistening  powder,  odorless,  of  slightly  acid 
taste,  slightly  soluble  in  cold  water,  more  easily 
in  hot  water.  It  is  decomposed  on  heating  to  200° 
C.  (392°  F.),  giving  off  violet  vapors.  It  contains 
about  53  per  cent,  of  iodine.  It  can  be  recognized 
by  heating,  or  by  adding  sulphuric  acid  to  it  in  hot 
solution,  when  iodine  separates.  Ferric  chloride 
imparts  a  dark  violet  color  to  the  aqueous  solu- 
tion; silver  nitrate  throws  down  a  white  precipi- 
tate of  silver  soziodol  completely  soluble  in  diluted 
nitric  or  sulphuric  acid.  For  an  outline  of  the 
process  of  manufacture,  see  Squibb's  Ephem., 
Feb.  1893.  Soziodol  is  used  as  a  local  remedy, 
resembling  somewhat  iodoform  in  its  range  of  use- 
fulness. According  to  Langaard,  2  per  cent,  is 
sufficient  to  kill  bacteria  of  pus;  for  wounds,  a 
10  per  cent,  mixture  with  powdered  talc  is  ad- 
vocated. Lassar  praises  it  in  eczema,  herpes  ton- 
surans, impetigo,  etc.;  it  has  also  been  much  used 
in  otitis  and  rhinitis.  Langaard  has  found  that 
fifteen  grain  doses  have  no  appreciable  effect  upon 
rabbits,  and  Bufalini  gave  twenty-two  grains  a 
day  in  phthisis  without  unpleasant  effect.  The 
following    salts    have   been    used. 

Sodium  soziodol,  readily  soluble;  used  in  all 
cases  where  aqueous  solutions  are  employed.  Po- 
tassium soziodol,  sparingly  soluble;  a  desiccant  in- 
dicated in  eczema.  It  is  usually  employed  with 
talc  in  the  proportion  of  1 :  5  or  1:6.  Zinc  sozio- 
dol, a  local  irritant  in  solutions  of  from  1  :  20  to 
1  :  50;  a  caustic  in  a  solution  of  1  :  5.  Mercury 
soziodol,  a  caustic,  even  in  a  solution  of  1 :  10.  Mil- 
ler affirms  that  its  solution  of  21  in  100  kills  the 
acarus  of  scabies  in  twenty-four  minutes. 

Sozolic  Acid.  AcidumSozolicum .  Orthophe- 
nolsulphonic  Acid.  C6H4  ( S03H )  OH.— Ortho  and 
paraphenolsulphonic  acids  are  both  formed  when 
phenol  is  dissolved  in  concentrated  sulphuric  acid; 
at  medium  temperatures  the  former  is  far  more 
abundant,  but  it  readily  passes  into  the  para  com- 
pound on  the  application  of  heat.  Sozolic  acid 
has  a  very  faint  odor  of  phenol.  It  is  readily 
soluble  in  water,  alcohol,  and  glycerin,  and 
is  used  so  diluted  as  to  contain  from  3  to  10  per 
cent,  of  the  active  principle.  The  orthophenol- 
sulphonic    acid    in    33£    per    cent,    solution    has 


received  the  trade  name  of  aseptol.  The  ortho 
acid  changes  on  heating  into  the  isomeric  para- 
phenolsulphonic acid,  and  this  change  takes  place 
even  in  the  aqueous  solution  of  the  former,  a  fact 
which  should  be  remembered  in  the  preparation  of 
aseptol  solutions. 

E.  Riegler  (W.  M.  Bl.,  xviii.  1895)  proposes 
aseptol  as  a  test  for  albumin  in  urine.  One  part 
in  20,000  causes  coagulation;  the  precipitate  with 
albumin  does  not  disappear  with  heat.  The  solu- 
tions of  albuminose  and  peptones  are  also  precipi- 
tated, but  the  precipitates  of  these  disappear  with 
heat.  The  solution  of  aseptol  undergoes  decompo- 
sition when  exposed  to  light. 

Schiff  and  Beilstein  asserted  that  phenolsul- 
phonic  acid  acts  like  tannic  and  gallic  acids,  pre- 
cipitating albumen  and  alkaloids,  and  being  capa- 
ble of  replacing  gallic  acid  in  the  making  of 
leather  and  in  pharmacy.  There  is,  however,  no 
sufficient  reason  for  believing  that  the  substance 
can  be  used  in  medicine  in  the  place  of  the  vegeta- 
ble acids  named.  It  has  also  been  asserted  that 
phenolsulphonic  acid  is  a  more  powerful  antisep- 
tic than  phenol,  having  the  great  advantage  of 
being  nearly  odorless,  non-irritating,  non-poison- 
ous, and  miscible  with  water  in  all  proportions, 
therefore  to  be  especially  valuable  in  abdominal 
and  ophthalmological  surgery.  That  it  is  free 
from  poisonous  properties  is  not  probable,  and  in 
a  careful  series  of  comparative  experiments,  F.  A. 
Tucker  (Notes  on  New  Remedies,  1892)  found  that 
it  had  not  more  than  one-third  the  antiseptic 
power  of  phenol. 

Spartium.  Spartium  junceum,  L.  Spanish 
Broom.  (Fam.  Leguminosae. ) — A  small  shrub, 
indigenous  in  the  south  of  Europe,  and  cultivated 
in  our  gardens  as  an  ornamental  plant.  The  flow- 
ers are  large,  yellow,  and  of  an  agreeable  odor. 
Spanish  broom  in  its  medicinal  properties  closely 
resembles  Scoparius,  but  appears  to  be  from  five  to 
six  times  more  active,  6  Gm.  of  the  dried  plant, 
given  in  infusion,  having  produced  very  violent 
poisoning;  serious  results  have  been  produced  by 
the  substitution  of  the  Spanish  for  the  true 
broom.  The  dried  flowers  are  readily  differen- 
tiated, those  of  the  true  broom  having  a  small, 
bell-shaped  calyx  with  two  unequal  lobes,  the 
upper  of  which  is  bidentate,  the  lower  minutely  tri- 
dentate,  and  the  style  always  rolled,  while  in  Spar- 
tium junceum  the  calyx  is  deeply  cleft  to  the  base 
on  one  side  only,  and  the  style  is  deeply  rolled. 

The  symptoms  produced  by  overdoses  are  vom- 
iting and  purging,  with  renal  irritation.  The  seeds 
have  been  used  to  a  considerable  extent  in  dropsy 
in  doses  of  from  ten  to  fifteen  grains  (0.65-1.0 
.Gm.)  three  times  a  day  in  the  form  of  tincture. 

Sphacelotoxin.  Spasmotin.  Spasmotoxin. 
C20H21O9. — A  crystalline  yellow  powder  isolated 
by  Jacoby  from  ergot.  (Amer.  Therap.,  1894, 
295.)  It  is  insoluble  in  water,  in  diluted  acids, 
and  in  petroleum  benzin;  soluble  in  ether,  alcohol, 
and  benzene.  It  forms  salts  with  alkalies,  the 
sodium  salt  being  recommended  for  hypodermic 
injections.  It  is  asserted  that  sphacelotoxin  is 
the  active  constituent  of  ergot.  The  dose  is  from 
one-thirtieth  to  one-twelfth  of  a  grain  (0.002-0.005 
Gm.),  but  doses  up  to  one  grain  (0.065  Gm.)  have 
been  given  without  danger. 

Sphseranthus.  Sphceranthus  indicus,  L.  (Fam. 
Compositae.) — An  Indian  plant,  which  is  used  as 
a  general  tonic,  deobstruent,  alterative,  and  aphro- 
disiac, under  the  names  of  Mundi,  Oorakhmundi, 
Murmuria,  and  Kottakkarandai.  Dymock  has 
found  it  in  a  deep  cherry-colored  essential  oil. 
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Spider  Poisons. — Sponge. 
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Spider  Poisons. — The  popular  belief  that  cer- 
tain spiders  have  the  power  of  poisoning  small 
animals,  and  even  man,  has  received  confirmation, 
and  an  active  principle,  arachnolysin,  has  been 
separated  by  Sachs  and  found  to  have  a  powerful 
hemolytic  action  upon  the  blood  of  rabbits  and 
eats,  but  not  to  affect  dogs  and  guinea  pigs  (see 
Kobert,  Giftspinnen,  1901;  8.  Jb.,  Bd.  274,  178). 

Spilanthes.  8jnlanthcs  Acmella,  Murr.  (8. 
oleracea,  L.)  Para  Cress.  Cresson  de  Para,  Fr. 
Parakresse,  G.  (Fam.  Composite.) — A  plant  of 
India,  used  as  a  masticatory  for  toothache ;  when 
chewed  it  produces  a  copious  salivation.  (A.  J. 
P.,  xliv.  323.) 

Spiraea. — Many  if  not  all  of  the  species  of  this 
genus  contain  a  colorless  volatile  oil,  very  similar 
to  the  oil  of  gaultheria,  but  composed  mainly  of 
salicylic  aldehyde,  with  only  smaller  amounts  of 
methyl  salicylate.  The  species  which  have  been 
submitted^  to  actual  analysis  are  the  8pira?a 
I  hiiaria.  L.  (Filipendula  Ulmaria,  Maxim..  I'l- 
maria  palustris,  Moench. ) , — Queen  of  the  Meadow, 
or  Meadow-sweet, — a  European  plant  which  has 
been  introduced  into  this  country;  also  the  Euro- 
pean species  8.  lobata,  Jacq.,  and  the  species  8. 
Filipendula,  L.  (Filipendula  vulgaris.  Moench.  i. 
which  grows  in  Southern  Europe  and  Northern 
Africa.  A  yellow,  crystalline  powder  of  a  bitter 
taste,  insoluble  in  water,  slightly  so  in  alcohol, 
readily  soluble  in  ether,  and  having  an  acid  reac- 
tion.   8piraaie  acid  (now  recognised  as  salicylic 

acid)    (■/.   I'r.  ('hem..  \\\.)    was  separated  from  the 
(lowers   of   8.    llmaria    by    LBwig   and    VYeidmann, 
and   has  been   found  by  Kochebrune  in  the  BoW4  rl 
of  8.  FiUpendula,  L. 
The  roots  of  probably  most  of  the  species  contain 

tannic   acid,   gallic   acid,   and   when    frees    SOB 

the  volatile  oils,     [A.  /.  /'..  1887.)     The  root  of 

gptrOM  tomentosa.   I..       I  II 'nrdhark,  flfteSpfehSM 

Whiteoap),  was  formerly  recognised  in  the  I  .  s. 

J'hannaoopo'ia.      It    is    an    indigenous    shrub,    two 

or  three  feet  high,  with  numerous  simple,  erect, 

round,  downy,  and  purplish   stem-,   furnished   with 

alternate  leaves,  closely  set  upon  rery  short  foot- 
stalks.    The  leaves  are  ovate-lanceolate.  une<|l)ally 

serrate,  somewhat  pointed  at  both  ends,  dark  green 

on  their  upper  surface,  whitish  and   1oment< 
neath.     The  (lowers  are  disposed  in  terminal,  son* 

pound,  crowded  spikes  or  raeeeaos. 

The  (lowers  of  the  Spiraa   posasH  <o  a  vcr; 

••tent    the   medicinal    virtues   of   salicylic   arid. 

and    have   been    used    sa    diuretic   and    tonic   in    the 

form  of  decoction.     The  roots  are  astringent,  and 

been    used    in    the   treatment   of   diarrho a    in 

doses  of  from  five  to  twenty  grains  (0.32-1  J  Qm.) 

of  the  aqueous  extract    repeated   DTO  re  n<i1<i. 

Splenic  Extract. — Led  by  the  spontaneous  re- 
covery of  a  severe  case  of  exophthalmic  goitre  dur- 
ing an  attack  of  abscess  of  the  spleen,  and  the  well- 
known  relations  between  di -eases  of  the  spleen  and 
myxedema.  II.  ('.  Wood  tried  the  splenic  extract  in 
various  cases  of  exophthalmic  goitre  with  sufficient 
results  to  make  further  clinical  investigation  in- 
cumbent upon  the  profession.  The  experiments  of 
Oliver  and  Seh-ifcr  show  that  the  intravenous  in- 
jection of  the  splenic  extract  produces  in  the  dog 
a  primary  fall  and  a  secondary  rise  of  the  arterial 
pressure;  beyond  this  we  have  no  definite  knowl- 
edge of  the  physiological  action  of  the  extract.  It 
has  been  used  by  A.  C.  Clark  with  apparent  bene- 
ficial results  in  a  number  of  cases  of  insanity  con- 
nected with  nervous  exhaustion.  He  states  that 
it  increases  the  activity  of  the  skin,  usually  in- 
creases the  appetite,  and  has  no  effect  upon  the 


bowels,  the  urine,  or  the  blood.  In  the  practice 
of  H.  C.  Wood  a  disadvantage  has  been  the  ten- 
dency of  the  extract  to  produce  nausea,  or,  if 
used  hypodermically  in  the  form  of  the  glycerin 
extract,  to  cause  abscesses.  In  teaspoonful  doses 
the  glycerin  extract  (40  per  cent.)  has  in  some 
cases  provoked  violent  gastric  distress.  Dose,  of 
the  glycerin  extract,  from  ten  to  twenty  minims 
(0.6-1.3  Cc.)  three  times  a  day;  dose,  of  the  solid 
extract,  from  three  to  five  grains  (0.2-0.32  Gm.), 
in  capsules. 

Sponge.  Spongia.  Spongia       officinalis. 

Eponge,  Fr.  Schwamm.  Badeschwamm,  G. — The 
sponge  is  "  a  flexible,  fixed,  torpid,  polymorphous 
animal,  composed  either  of  reticulate  fibres  or 
masses  of  small  spires  interwoven  together,  and 
clothed  with  a  gelatinous  flesh,  full  of  small 
mouths  on  its  surface,  by  which  it  absorbs  and 
ejects  water."  Various  genera  are  described,  but 
the  sponges  used  in  commerce  are  said  all  to  be- 
long to  the  genus  Spongia.  Sponges  inhabit  the 
bottom  of  the  sea,  where  they  are  fixed  to  rocks 
or  other  solid  bodies,  and  are  most  abundant 
within  the  tropics.  They  are  collected  chiefly  in 
the  Mediterranean  and  Red  Seas,  and  in  those  of 
the  East  and  West  Indies.  When  collected  they 
are  enveloped  in  a  gelatinous  coating,  which  forms 
part  of  the  animal.  For  details  of  fishery  and 
preparation,  see  /'.  ./.,  xx.  Large  quantities 
of  the  coarser  kinds  are  imported  from  the  Ba- 
hamas, but  the  finest  and  most  esteemed  are 
brought  from  the  Mediterranean,  especially  from 
the  coast  of  Syria.  Recently  the  cultivation  of 
sponges  has  been  undertaken  on  an  extensive  scale. 
Small  fragments  are  cut  under  water  from  the 
live  sponge,  and  fixed  upon  a  sandy  bottom  by 
means  of  skewers.  In  three  years  they  will  have 
<:rown    sufficiently    to    be    marketable. 

Sponge,  as  found  in  commerce,  is  in  yellowish- 
brown  masses  of  various  shapes  and  sizes,  light, 
porous,  clastic,  and  composed  of  fine,  flexible,  tena- 
cious fibres,  interwoven  in  the  form  of  cells  and 
meshes.  It  usually  contains  numerous  minute 
fragments  of  coral  or  stone,  or  small  shells,  from 
which  it  must  be  freed  before  it  can  be  used  for 
ordinary  purposes.  Sponge  is  prepared  by  macer- 
ating it  for  several  days  in  cold  water,  beating  it 
in  order  to  break  up  the  concretions  which  it  con- 
tains, and  dissolving  what  cannot  thus  be  sep- 
arated of  the  calcareous  matter  by  hydrochloric 
acid  diluted  with  thirty  parts  of  water.  By  this 
process  it  is  rendered  perfectly  soft,  and  fit  for 
surgical  use.  It  may  be  bleached  by  steeping  it 
in  water  impregnated  with  sulphurous  acid,  or  by 
exposure  in  s  moist  state  to  the  action  of  chlorine. 
It  is  stated  that  sponges  which  have  been  soaked 
in  pus  and  infectious  matters  will  recover  their 
primitive  condition  by  soaking  in  a  4  per  cent. 
solution  of  potassium  permanganate,  then  in 
a  25  per  cent,  solution  of  official  sulphurous 
acid,  and  finally  thorough  washing  in  an  abund- 
ance of  water!  (.4.  ./.  P.,  xliv.  355.)  When 
intended  for  surgical  purposes,  the  softest,  finest, 
and  most  elastic  sponges  should  be  selected; 
for  forming  burnt  sponge  the  coarser  will  answer 
equally  well.  According  to  Hatchett,  the  chemi- 
cal constituents  of  sponge  are  gelatin,  coagu- 
lated albumin,  common  salt,  and  calcium  car- 
bonate. Magnesia,  silica,  iron,  sulphur,  and 
phosphorus  have  been  detected  in  it,  as  also 
iodine  and  bromine,  combined  with  sodium  and 
potassium.  From  the  experiments  of  Croockewit, 
it  would  appear  that  sponge  is  closely  analogous 
to,  if  not   identical  with,  the  fibroin  and  sericm 
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Spongia  Usta. — Strontium  Lactate. 
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of  silk,  differing  from  it  only  in  containing 
iodine,  sulphur,  and  phosphorus.  (Ann.  Ch.  Ph., 
xlviii.  43.)  Schlossberger,  however,  has  shown 
that  it  is  distinct,  in  its  very  slight  solubility  in 
ammoniacal  solution  of  copper  hydroxide  ana  in 
its  yielding  leucine  and  glycocoll  when  treated 
with  diluted  sulphuric  acid,  while  sericin  yields 
under  similar  treatment  tyrosine  and  serin.  He 
names  the  principle  spongin. 

Sponges  are  used  for  mechanical  purposes  only. 
Sponge  tent  is  employed  for  dilating  sinuses.  This 
is  prepared  by  dipping  sponge  into  melted  wax, 
compressing  it  between  two  flat  surfaces  till  the 
wax  hardens,  and  then  cutting  it  into  pieces  of  a 
proper  form  and  size.  By  the  heat  of  the  body  the 
wax  becomes  soft,  and  the  sponge,  expanding  by 
the  imbibition  of  moisture,  gradually  dilates  the 
wound  or  sinus  in  which  it  may  be  placed.  When 
a  conical  sponge  tent  of  uniform  calibre  is  re- 
quired, as  for  dilating  the  uterine  cavity,  a  better 
plan  is  to  cut  the  sponge  into  a  conical  shape 
while  fresh  and  compress  when  moist,  by  winding 
it  carefully  with  a  fine  tightly  drawn  cord,  remov- 
ing the  cord  when  perfectly  dry,  and  dipping  the 
tent  into  melted  wax,  so  as  to  get  a  thick  coating. 
For  other  modes  of  preparing  sponge  tent,  as  well 
as  of  saturating  the  sponge  at  the  same  time  with 
substances  calculated  to  make  a  remedial  impres- 
sion— as  phenol,  alum,  lead  acetate,  etc.,  see 
A.  J.  P.,  1868,  410;   1869,  446. 

Spongia  Usta,  Burnt  Sponge,  was  formerly  offi- 
cial (Spongia  Usta,  U.  S.  1850),  but  is  no  longer 
used  in  medicine.  For  method  of  preparation, 
analysis,  and  therapeutic  properties,  see  16th  edi- 
tion, U.  S.  D. 

Statice.  Statice  caroliniana,  Walt.  (S.  Limo- 
nium  (L. ),  Gray.  Limoniutn  carolinianum 
(Walt.),  Britt.)  Marsh  Rosemary.  Ink  Root. 
Sea  Lavender.  Romarin  des  Marais,  Lavande  triste, 
Fr.  Strandnelke,  G.  (Fam.  Plumbaginaceae. ) — It 
is  an  indigenous  maritime  plant  with  a  perennial 
root,  sending  up  annually  tufts  of  leaves,  which 
are  obovate  or  cuneiform,  entire,  obtuse,  mucro- 
nate,  smooth,  and  on  long  footstalks. 

Marsh  rosemary  grows  in  the  salt  marshes  along 
the  sea  coast  from  New  England  to  Florida,  and 
flowers  in  August  and  September.  The  root,  which 
was  formerly  in  the  Secondary  List  of  the  U.  S. 
Pharmacopoeia,  is  large,  spindle-shaped,  or 
branched,  fleshy,  compact,  rough,  and  of  a  pur- 
plish brown  color.  It  is  bitter  and  extremely  as- 
tringent, but  odorless.  It  contains  tannic  acid 
(12.4  per  cent.),  volatile  oil,  resin,  and  other 
substances  (A.  J.  P.,  xiv.  116).  Statice  is  power- 
fully astringent,  and  in  some  parts  of  the  United 
States,  particularly  in  New  England,  is  much  em- 
ployed, especially  as  a  local  application,  in  de- 
coction, to  aphthous  and  ulcerative  affections  of 
the  mouth  and  fauces. 

In  Brazil  and  Buenos  Ayres  the  roots  of  S.  bra- 
siliensis,  Boiss.,  are  employed  under  the  name 
of  Buaycura  or  Guaycura.  (P.  J.,  1878,  ix. 
466.)  For  a  description  of  the  physical  and 
chemical  characteristics  of  the  root,  see  P.  J., 
vol.  xv.  86.  In  Russia  and  Spain  the  very  large 
roots  of  S.  latifolia,  Sm.,  are  used  for  tanning, 
and  in  Morocco  the  roots  of  8.  mucronata,  L.,  are 
stated  to  be  employed,  under  the  name  of  safrifa, 
as  a  nervine. 

Steresol. — An  antiseptic  varnish  made  by  dis- 
solving purified  gum  lac  270  parts,  benzoin  10 
parts,  balsam  of  Tolu  10  parts,  phenol  in  crystals 
100  parts,  oil  of  cinnamon  6  parts,  saccharin  6 
parts,  in  sufficient  alcohol  to  make  1000  parts.    It 


permits  of  asepsis  of  mucous  surfaces,  and  is 
adapted  for  use  where  it  is  impossible  to  apply 
bandages. 

Sterisol.  Steriosol. — According  to  Aufrecht, 
this  liquid  contains  formaldehyde,  sodium  chloride, 
potassium  phosphate,  sugar  of  milk,  and  water. 
It  is  used  as  an  antiseptic. 

Stipa. — According  to  Gillespie  (B.  M.  J.,  Oct. 
1898),  a  number  of  species  of  this  genus  of 
grasses  are  actively  poisonous,  and  have  caused 
death  in  horses  and  other  domestic  animals.  Of 
such  character  especially  are  Stipa  viridula,  Trin., 
Stipa  inebrians,  Hance,  and  Stipa  sibirica,  Lam., 
of  the  Russian  steppes.  A  few  experiments  made 
with  Stipa  viridula,  Trin.,  indicated  that  it  acts 
powerfully  upon  the  brain  and  spinal  cord. 

Stipa  Vasevi,  Scribner. — According  to  Vernon 
Bailey  this  grass,  which  grows  on  the  mountains 
of  California,  is  a  very  active  narcotic,  producing 
in  animals,  which  graze  upon  it,  sleep  lasting  for 
a  week  or  longer. 

Stovaine.  Amylene  AB.  Hydrochloride.  (Hy- 
drochloride of  benzoyl  ethylmethyl-aminopro 
panol.) — This  substance,  belonging  to  the  group  of 
amino-alcohols,  was  first  brought  before  the 
French  Academy  of  Medicine,  March  24,  1904,  by 
Billon,  whose  results  have  been  confirmed  by 
Lapersonne  (Recueil  d'Ophtalmologie,  May,  1904). 
It  crystallizes  in  small,  brilliant  scales,  melting 
at  175°  C.  (347°  F.),  and  is  very  soluble  in  water. 
It  shows  most  of  the  reactions  of  cocaine,  which  is 
also  a  benzoyl  derivative.  It  is  affirmed  to  have 
very  much  less  toxicity  than  cocaine.  The  solu- 
tion when  placed  in  the  eye  causes  a  rapid  anaes- 
thesia, with  abolition  of  the  palpebral  reflexes, 
mild  injection  of  the  conjunctiva,  and  slight  myo- 
sis.  These  symptoms  usually  pass  off  in  from 
three  to  ten  minutes,  but  when  the  applications 
are  repeated  two  or  three  times  at  an  interval  of 
one  minute  profound  anaesthesia,  lasting  from 
twenty  to  twenty-five  minutes,  is  produced. 

According  to  Lapersonne,  stovaine  as  a  local 
anaesthetic  is  inferior  to  cocaine  for  application 
to  the  conjunctiva,  but  contrarily  is  superior  to 
cocaine  for  subcutaneous  and  subconjunctival  use; 
and  frequently,  especially  in  ocular  instillation, 
advantage  is  obtained  by  the  use  of  a  mixture  of 
two  parts  of  stovaine  to  one  part  of  cocaine.  The 
solutions  used  by  Lapersonne  were  for  instilla- 
tion, 4  per  cent.;  for  subconjunctival  injection,  1 
per  cent. 

Strontium  Lactate.  Strontii  Lactas,  U.  S. 
1890.  Sr(C3H503)2.3H20  =  317.32.— This  salt  may 
be  prepared  by  the  process  of  Thumann,  who  takes 
a  certain  quantity  of  finely  powdered  strontium 
nitrate  which  is  thoroughly  washed  on  a  fun- 
nel, closed  with  absorbent  cotton,  with  strong 
alcohol;  after  drying,  44.84  Gm.  of  the  strontium 
nitrate  are  dissolved,  in  1  liter  of  water  and  10 
Gm.  of  diluted  sulphuric  acid  added,  when  all  the 
barium  present  will  be  precipitated,  together  with 
a  small  quantity  of  strontium.  The  filtrate  is 
treated  with  an  excess  of  pure  sodium  carbonate 
( about  60  Gm.  dissolved  in  1  liter  of  water )  ; 
the  precipitated  strontium  carbonate  is  washed 
on  a  filter  to  free  it  from  sodium  carbonate  and 
sodium  nitrate.  To  the  strontium  carbonate,  con- 
tained in  a  tared  beaker,  are  added  36  Gm.  of  abso- 
lute lactic  acid  diluted  with  200  Cc.  of  water,  and 
the  mixture  heated  until  solution  is  effected; 
then  sufficient  water  is  added  to  make  the  solution 
weigh  551  Gm.,  which  will  then  represent  10  per 
cent,  of  pure  anhydrous  strontium  lactate.  If  the 
salt  be  desired,  the  solution  may  be  evaporated,  and 
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the  residue  granulated.  This  was  officially  described 
as  "  a  white,  granular  powder,  or  crystalline 
nodules,  odorless,  and  having  a  slightly  bitter, 
saline  taste;  permanent  in  the  air.  Soluble  in 
about  4  parts  of  water  at  15°  C.  (59°  F.),  and 
in  less  than  0.5  part  of  boiling  water.  The  solu- 
tion saturated  at  a  boiling  heat  remains  liquid 
for  many  hours,  even  after  being  cooled  to  0°  C. 
(32°  F.).  Soluble  in  alcohol.  When  heated  to 
110°  C.  (230°  F.),  the  salt  loses  its  water  (16.9 
per  cent. ) .  At  a  higher  temperature  it  first  fuses, 
then  is  decomposed,  giving  off  inflammable  va- 
pors, and  leaves  a  residue  of  strontium  carbonate 
and  carbon,  which,  on  the  addition  of  hydro- 
chloric acid,  effervesces  and  communicates  an  in- 
tense, red  color  to  a  non-luminous  flame.  The 
aqueous  solution  (1  in  20 )  is  slightly  acid  to 
litmus  paper.  With  calcium  sulphate  test-solu- 
tion the  solution  slowly  forms  a  white  precipitate 
of  strontium  sulphate,  insoluble  in  diluted  acids. 
The  same  reaction  occurs  more  quickly  with  di- 
luted sulphuric  acid,  potassium  sulphate  test-so- 
lution, or  other  soluble  sulphates.  With  potas- 
sium chromate  test-solution  it  forms  a  yellow 
precipitate  of  strontium  chromate,  soluble  in 
acetic  acid.  With  ammonium  carbonate  test-solu- 
tion, or  sodium  carbonate  test-solution,  it  forms 
a  white  precipitate  of  strontium  carbonate,  solu- 
ble, with  effervescence,  in  acetic  acid.  If  to  5  Cc. 
of  the  solution  (1  in  20)  1  Cc.  of  sulphuric  acid 
be  added,  and  then  1  Cc.  of  potassium  perman- 
ganate decinormal  volumetric  solution,  the  red 
color  will  rapidly  disappear,  while  the  mixture 
will  effervesce  and  give  off  the  odor  of  aldehyde. 
If  1  Gin.  of  the  salt  be  dissolved  in  19  (V.  <>f 
water,  it  should  form  a  perfectly  clear,  OolorleH 
solution,  leaving  no  insoluble  residue  (absence  of 
carbonate,  oxalate,  etc.).  The  aqueous  solution 
should  not  be  affected  by  hydrogen  ralpbide  test- 
solution,  either  before  or  after  acidulation  with 
a  drop  of  hydrochloric  acid  (absence  of  arsenic, 
lead,  etc.)  ;  nor  by  ammonium  sulphide  test-solu- 
tion (absence  of  iron,  aluminum,  etc.).  No  tur- 
bidity should  be  produced  in  the  solution  by  po- 
tassium dichromate  test-solution  (absence  of 
barium).  If  0.5  Cc.  of  silver  nitrate  test-solution 
be  added  to  5  Cc.  of  the  aqueous  solution  ( 1  in 
20),  not  more  than  a  slight  opalescence  should 
be  perceptible  (limit  of  chloride,  etc).  If  0.5  Gm. 
of  the  salt  be  placed  upon  a  watch-glass,  and  1 
Cc.  of  sulphuric  acid  be  carefully  poured  upon  it, 
no  effervescence  should  occur  (absence  of  car- 
bonate, oxalate,  etc.);  nor  should  any  penetrat- 
ing odor  be  perceptible,  even  after  gentle  heating 
(absence  of  butyrate,  propionate,  etc.);  nor 
should  the  acid  assume,  within  ten  minutes,  a 
deeper  color  than  a  pale  straw-yellow  (limit  of 
readily  carbonizable,  organic  impurities).  If 
1.33  Cm.  of  the  salt,  rendered  anhydrous,  before 
being  weighed,  by  carefully  drying  at  110°  C. 
(230°  F.),  be  ignited,  until  most  of  the  carbon 
has  disappeared,  and  then  distributed  in  10  Cc. 
of  water,  it  should  require,  for  complete  neutrali- 
zation, not  less  than  9.9  Cc.  of  normal  sulphuric 
acid  (corresponding  to  at  least  98.6  per  cent,  of 
the  pure  salt),  methvl-orange  being  used  as  indi- 
cator."    U.  8.  1890. 

Uses. — Strontium  lactate  was  originally  brought 
forward  by  J.  V.  Laborde,  who  found  it  to  have  a 
distinct  diuretic  action.  His  researches  led  to 
clinical  studies  of  the  drug  by  Germain  See,  Paul, 
Dujardin-Beaumetz,  and  others.  It  is  asserted 
that  strontium  lactate  is  an  extremely  success- 
ful   remedy    in    the   treatment   of   nephritis    and 


chronic  albuminuria,  the  urine  being  increased, 
the  albumin  lessened  or  entirely  removed,  and  the 
general  nutrition  improved.  It  is  stated  that  the 
action  of  this  lactate  upon  the  excretion  of  albu- 
min is  especially  marked  in  epithelial  and  paren- 
chymatous nephritis,  but  is  much  less  pronounced 
in  interstitial  nephritis,  and  is  not  present  when 
albuminuria  is  due  to  pulmonary  congestion;  also 
that  it  is  not  necessarily  accompanied  by  an  in- 
creased flow  of  urine,  and  is  the  result  of  an 
influence  upon  the  tissues  of  the  kidneys.  Upon 
the  intestinal  canal  the  lactate  is  asserted  to  exert 
a  very  favorable  influence.  Strontium  lactate  has 
also  been  tried  with  alleged  good  results  in  the 
treatment  of  rheumatism  and  gout,  it  being 
affirmed  that  it  increases  the  nitrogenous  elimina- 
tion and  causes  disappearance  of  the  urates.  Dose, 
from  ten  to  thirty  grains  (0.65-2.0  Gm.)  three 
times  a  day  in  solution. 

Strontium  Sulphide.  Strontii  Sulphidum.  SrS. 
This  substance  has  been  used  to  some  extent 
as  a  depilatory,  in  accordance  with  the  fol- 
lowing method:  A  powder  of  2  parts  strontium 
sulphide,  3  parts  of  zinc  oxide,  and  3  parts  of 
powdered  starch,  kept  dry  until  used,  is  formed 
into  a  paste  with  warm  water  and  allowed  to  re- 
main upon  the  surface  from  which  the  hair  is  to 
be  removed  from  one  to  five  minutes,  being  taken 
off  so  soon  as  pronounced  pain  or  any  evidences 
of  caustic  action  are  perceptible.  The  surface 
should  then  be  gently  but  firmly  scraped  with  a 
blunt  edge  like  that  of  a  paper  knife,  washed 
well  with  warm  water,  and  treated  with  an  emol- 
lient. 

Strychnine  Arsenate.  Strychnines  Arsenas. 
J.  Russell  praises  this  salt  highly  as  a  prompt 
means  of  getting  the  conjoint  effects  of  its  con- 
stituents: he  employs  its  solution  (1  in  250) 
hypodermically,  and  states  the  first  dose  as  one- 
Bixty-fourth  of  a  grain,  increased  to  one-fifteenth 
(0.001-0.004  Gm.).      (If.  M.  HI.,  Sept.  1886.) 

Strychnos  Potatorum,  L.  Chilbinj.  Clear- 
iii<i  Xuts.  Indian  Gum  Nuts.  (Fam.  Logania- 
ceae. ) — The  nuts  of  this  species  of  Strychnos  are 
rsry  largely  used  in  some  parts  of  India  for  clear- 
ing muddy  water,  and  are  stated  to  have  found 
their  way  into  American  commerce.  (A.  J.  P., 
1871.)  The  fruit  is  also  employed  by  the  na- 
tive practitioners  of  Ilindostan,  under  the  name 
of  nirmali,  as  an  emetic  and  in  dysentery.  They 
do  not  contain  strychnine.  In  clearing  water,  one 
of  the  dried  nuts  is  rubbed  hard  for  a  short  time 
around  the  inside  of  the  earthen  water  pot;  on 
settling,  the  water  is  left  pure  and  tasteless.  The 
seeds  contain  a  large  quantity  of  an  albuminous 
principle,  upon  which  their  virtues  probably  de- 
pend. The  tree,  which  grows  to  a  very  large  size, 
produces  a  shining,  black,  one-seeded  berry  (that 
of  the  nux  vomica  being  many-seeded).  The 
seeds  are  described  (P.  J.,  1871,  44)  as  broadly 
lenticular,  about  half  an  inch  in  diameter 
and  a  quarter  of  an  inch  in  thickness,  of  a 
dirty  whitish-gray  color,  and  covered  with  a  thick 
coating  of  delicate  appressed  hairs.  These  are  so 
small  that  the  seed  to  the  naked  eye  looks  mealy. 
Under  the  microscope  the  hairs  are  seen  to  be  ag- 
glutinated in  bundles  of  from  three  to  six,  and 
to  consist  each  of  a  single  pointed  cylindrical  cell. 

Stylophorum.  Stylophorum  diphyllum  ( Michx. ) , 
Nuttall.  (Fam.  Papaveraceae. )  — According  to_E. 
Schmidt,  the  root  of  this  American  plant  contains 
chelidonine,  with  a  second  alkaloid  closely  re- 
lated to,  if  not  identical  with,  chelerythrine.  (A, 
J.  P.,  1888.) 
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Stylosanthes.  Stylosanthes  biflora  (L.),  B. 
S.  P.  (S.  elatior,  Swz. )  (Fam.  Leguminosae. ) 
It  is  asserted  that  this  American  plant  has  the 
power  of  relieving  abdominal  uterine  pains  during 
the  latter  months  of  gestation,  and  is  also  a  uter- 
ine tonic  during  parturition.  Dose,  of  the  fluid- 
extract,  from  ten  to  twenty  minims  (0.6-1.3  Cc. ) 
three  times  a  day. 

Subcutin. — This  compound  of  paraphenolsul- 
phuric  acid  with  paramido-benzoic  acid  has  been 
brought  forward  by  Ritsert  as  non-toxic,  distinctly 
germicidal,  and  locally  anaesthetic.  It  is  a  white 
crystalline  powder,  soluble  to  the  extent  of  1 
per  cent,  in  cold  water,  and  two  and  one-half  per 
cent,  in  tepid  water.  For  hypodermic  use  to  this 
solution  is  added  about  1  per  cent,  of  ordinary 
salt.  It  is  stated  that  it  is  especially  adapted  to 
the  production  of  infiltration  anaesthesia. 

Sublamine.  Eydrargyri  Sulphas  Mthylene- 
diaminata. — This  substance  is  a  white  powder, 
soluble  in  water,  composed  of  three  molecules  of 
mercuric  sulphate  and  eight  molecules  of  ethy- 
lenediamine,  and  contains  about  43  per  cent,  of 
mercury.  It  was  originally  brought  forward  as  a 
non-irritant  germicide  of  exceptional  penetrative 
power,  and  especially  useful  for  the  purpose  of 
disinfecting  the  hands  and  skin;  used  in  solution 
varying  from  1  to  1000  up  to  1  to  200.  It  has 
also  been  highly  commended  in  1  to  300  for 
sterilizing  suture  silk  by  boiling. 

Sublamine  has  also  been  employed  to  some  ex- 
tent for  the  hypodermic  administration  of  mer- 
cury; one  and  seven-tenths  parts  of  it  are  equiva- 
lent in  the  mercurial  to  one  part  of  the  bichloride, 
but  it  is  affirmed  by  Schuftan,  when  given  hypo- 
dermically,  to  be  more  active  than  corrosive  subli- 
mate, probably  because  it  does  not  coagulate 
albumin. 

SubIimo=Phenol.  Phenolated  Mercuric  Chlo- 
ride. Chloro-phenolate  of  Mercury. — Colorless 
crystals  produced  by  precipitation  when  solutions 
of  mercuric  chloride  and  potassium  phenolate 
are  mixed.  It  is  easily  soluble  in  fused  phenol  or 
boiling  aqueous  or  alcoholic  solutions  of  phenol. 
It  is  used  in  antiseptic  surgery. 

Succinic  Acid.  Acidum  Succinicum.  Sal  Sue- 
cini  Volatile.  Acide  succinique,  Fr.  Bernstein- 
saure,  G.  H2C4H4O4. — This  acid  is  obtained  by 
distilling  amber.  The  product  is  an  aqueous  solu- 
tion of  succinic  acid,  associated  with  empyreumatic 
oil.  (See  Amber  and  Oil  of  Amber,  page  1378.) 
By  filtering  the  liquor  the  solution  of  the 
impure  acid  passes  through,  while  the  oil  is  ab- 
sorbed by  the  paper.  The  acid  may  be  purified  by 
boiling  the  solution  with  nitric  acid,  diluted  with 
twice  its  bulk  of  water,  and  then  evaporating  to 
crystallize:  should  the  crystals  not  be  colorless, 
the  treatment  with  nitric  acid  must  be  repeated 
until  they  are  so.  Succinic  acid  is  made  artifi- 
cially by  the  action  of  nitric  acid  on  the  fatty 
acids,  and  may  be  produced  in  a  great  many  ways 
from  various  substances.  Thus,  it  is  invariably 
formed  in  small  amount  in  the  alcoholic  fermenta- 
tion of  sugar.  Desaignes  obtained  it  more  ad- 
vantageously from  calcium  malate  subjected  to 
fermentation  excited  by  casein.  The  malate  was 
converted  into  calcium' succinate,  which  was  then 
decomposed  by  sulphuric  acid,  so  as  to  yield  suc- 
cinic acid.  For  the  details  of  the  process  for 
obtaining  succinic  acid  from  calcium  malate,  see 
the  paper  of  E.  J.  Kohl,  in  A.  J.  P.,  vol.  xxvii. 
July.  Succinic  acid,  when  pure,  is  in  white,  trans- 
parent crystals,  having  no  odor  and  a  somewhat 
acrid  taste.     It  dissolves  in  five  times  its  weight 


of  cold  and  twice  its  weight  of  boiling  water.  It 
is  less  soluble  in  alcohol,  and  very  sparingly  so  in 
ether.  Nitric  acid  is  without  action  on  it.  It 
melts  at  182°  C.  (359.6°  F.),  and  boils  without 
alteration  at  235°  C.  (455°  P.).  It  sublimes, 
however,  at  a  much  lower  temperature.  Accord- 
ing to  Wackenroder,  it  is  sometimes  adulterated 
with  tartaric  acid  soaked  in  oil  of  amber.  Suc- 
cinic acid,  though  formerly  official,  is  at  present 
seldom  used  in  medicine.  It  has  been  ascertained 
to  be  a  product  of  vital  action,  having  been  de- 
tected by  Heintz  in  the  colorless  liquid  found 
in  hydatid  cysts  of  the  liver.  ( See  J.  P.  C,  Sept. 
1850.)  One  of  its  salts,  ammonium  succinate, 
( NH4 )  2C4H4O4,  made  by  supersaturating  succinic 
acid  with  ammonia,  evaporating  and  crystalliz- 
ing, has  been  used  with  great  alleged  success  in 
delirium  tremens.  This  salt  is  occasionally  used 
as  a  precipitant  of  ferric  oxide. 

For  a  description  of  sodium  succinate,  see  page 
1652. 

Sucramine. — This  substance,  which  has  been 
exploited  in  France  as  a  new  sweetening  agent, 
is  said  to  be  simply  the  ammonium  salt  of  sac- 
charin. 

Sulfosote.  Potassium  creosotic-sulphonate,  or 
a  mixture  of  guaiacol-  and  cresol-sulphonates  of 
potassium. — Under  its  proprietary  name,  sulfo- 
sote is  supplied  in  the  form  of  a  syrup,  of  which 
the  dose  is  said  to  be,  for  the  adult,  three  flui- 
drachms  (11.25  Cc. ).  It  has  been  used  in  various 
forms  of  pulmonic  disease  for  the  treatment  of 
which  creosote  is  advisable. 

Sulphaldehyde  is  made  by  the  action  of  hydro- 
gen sulphide  upon  acetaldehyde  in  aqueous  solu- 
tion. An  oil  is  obtained  which  solidifies  at  low 
temperatures.  According  to  Lusini  (\ouv.  Rem., 
1890),  this  substance  acts  on  the  lower  animals  as 
a  powerful  hypnotic. 

Sulphaminol.       C6H4<|2H>C6H3.0H.      Thio- 

oxydiphenylamine. — This  compound  is  made  by  the 
action  of  sulphur  upon  the  salt  of  metaoxy- 
diphenylamine.  It  is  a  pale  yellow  powder  free 
from  odor  and  taste,  readily  soluble  in  alkalies, 
more  difficultly  so  in  alkaline  carbonates,  quite  in- 
soluble in  water.  When  heated  it  turns  brown, 
and  melts  at  155°  C.  (311°  F.).  It  is  asserted  that 
this  substance  is  harmless  (see  a  paper  by  Ro- 
bert, Journ.  de  Med.,  Sept.  1890),  and  that  when 
taken  internally  it  is  split  up  in  the  organism  into 
oxydiphenylamine  and  sulphuric  acid  compounds. 
It  has  been  used  as  a  substitute  for  iodoform,  hav- 
ing the  advantage  of  being  odorless.  Various  com- 
pound solutions  of  it  have  been  employed  as  local 
applications  to  the  mucous  membranes  of  the  nose 
and  larynx,  such  as  sulphaminol  menthol,  s.  creo- 
sote, s.  guaiacol,  s.  eucalyptol.  Internally,  it 
has  been  given  in  doses  of  from  four  to  five  grains 
(0.26-0.32  Gm.)  ;  externally,  it  may  be  used  in 
powder  or  oily  solutions. 

Sulphites,  Bisulphites,  Thiosulphates. — These 
salts  were  introduced  into  medicine  because  of 
their  extraordinary  hostility,  through  their  acid 
ingredient,  to  the  lower  forms,  whether  of  veg- 
etable or  animal  life.  Microscopic  plants  and 
animals  cannot  exist  in  the  presence  of  sulphu- 
rous acid,  and,  as  its  salts  are  easily  decomposed, 
with  the  liberation  of  the  acid,  they  are  capable 
of  exercising  the  same  destructive  influence.  In 
parasitic  diseases,  such  as  scabies,  porrigo,  prurigo 
senilis,  different  forms  of  ringworm,  pityriasis 
versicolor,  the  sore  mouth  or  thrush  of  infants, 
etc.,  the  local  use  of  these  remedies  is  often  very 
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efficient.  In  cases  of  fermentative  dyspepsia  the 
sulphites  may  be  of  value  in  checking  the  changes 
of  the  food.  At  one  time  it  was  supposed  that 
they  would  be  of  value  as  germicides  in  zymotic 
disease,  but  theory  indicates  that  unless  given 
in  poisonous  doses  they  could  have  no  influence 
upon  disease  germs  in  the  system,  and  clinical  ex- 
perience has  abundantly  shown  that  they  are 
valueless  in  infectious  diseases. 

Of  the  sulphites,  those  which  have  been  em- 
ployed are  sodium,  potassium,  ammonium,  mag- 
nesium, and  calcium  sulphites.  Sodium  sulphite 
is  official.     (See  page  1157.) 

Ammonium  sulphite  may  be  prepared  by  pass- 
ing sulphurous  acid  to  saturation  into  a  solution 
of  ammonium  carbonate,  and  evaporating  the  solu- 
tion rapidly,  avoiding  as  far  as  possible  exposure 
to  the  air.  The  sulphites  of  magnesium  and  cal- 
cium whose  carbonates  are  insoluble  may  be  pre- 
pared more  advantageously  by  double  decomposi- 
tion, but  calcium  sulphite  may  be  prepared  by 
using  lime  water  for  the  saturation  of  the  sul- 
phurous acid.  Whenever  evaporation  is  employed, 
it  should  be  carefully  conducted  so  as  not  to  drive 
off  the  acid,  and  with  as  little  exposure  to  the  air 
as  possible.  M  the  sulphites  in solutionare strongly 
disposed  to  pass  into  sulphates.  Even  in  the  solid 
state  they  slowly  undergo  the  same  change,  and 
should  therefore  be  kept,  as  far  as  can  be  conven- 
iently done,  excluded  from  the  air.  The  sulphites 
in  general  have  a  mild  sulphurous  taste,  and  on 
exposure  to  heat,  or  with  the  addition  of  an  acid, 
emit  the  characteristic  odor  of  sulphurous  aeid. 
They  are  distinguishable  from  the  thiosul filiates 
or  hyp'isii  I  flint's  by  not  depositing  sulphur  on  the 
addition  of  diluted  sulphuric  aeid  to  their  solu- 
tions. As  the  efficiency  of  the  sulphites  is  ascriba- 
ble  to  their  acid,  they  may  he  used  indiscrim- 
inately, one  being  preferred  to  another  according 
to  Solubility,  Or  other  property  affecting  the  con- 
venience of  exhibition. 

Smliuvi,  magnesium,  and  potassium  sulphites 
have  been  fully  described,  and  the  remarks  in  ref- 
erence to  their  therapeutical  application  may  be 
considered  as  applicable  to  the  others.  Ammo- 
nium sulphite.  (NHtlsSOg,  has  an  acrid  sulphur- 
ous taste,  at  first  deliquesces  in  the  air,  and  after- 
wards dries,  gradually  being  converted  into  the 
sulphate  by  the  absorption  of  oxygen.  It  is  solu- 
ble in  its  weigh!  of  cold,  and  in  less  than  its 
Weight  of  boiling  water.  It  decrepitates  with  heat, 
losing  a  part  of  its  ammonia,  and  then  sublimes 
as  an  acid  sulphite.  Caleium  sulf>hitc,  CaSC>3,  is 
a  white  powder,  and  distinguished  by  its  difficult 
solubility,  requiring  800  parts  of  water  for  solu- 
tion. An  excess  of  acid  renders  it  more  soluble, 
and  from  its  hot  saturated  solution  it  is  depos- 
ited, on  cooling  the  liquid,  in  hexagonal  needles. 

The  influence  of  these  salts  on  the  system  in 
health  is  feeble.  Six  drachms  have  been  taken  in 
twenty-four  hours,  without  injury.  When  taken 
internally,  they  are  absorbed,  and  partly  elimi- 
nated unchanged  with  the  urine,  partly  changed 
by  the  absorption  of  oxygen  into  sulphates,  as 
happens  on  exposure  out  of  the  body,  the  urine  at 
first  containing  a  sulphite,  and  after  twenty-four 
hours  a  sulphate.  From  the  largest  doses  of  the 
sulphites  only  a  laxative  effect  and  an  increased 
secretion  of  the  urine  are  obtained.  Their  long- 
continued  use  is  said  to  prove  injurious,  by  in- 
ducing debility  and  ansemia.  From  fifteen  grains 
to  a  drachm  (1.0-3.9  Gm.)  may  be  given,  so  re- 
peated as  to  amount  to  from  two  drachms  to  an 
ounce  in  twenty-four  hours.     As  almost  all  acids 


decompose  the  sulphites,  they  should  not  be  ad- 
ministered with  any  acid  substance.  Should  the 
bowels  be  disturbed,  a  little  of  some  opiate  may 
be  given.  For  external  use,  one  part  of  the  salt 
employed  may  be  dissolved  in  from  five  to  ten 
parts  of  water. 

Acid  Sulphites  (Bisulphites). — These  are  quite 
as  efficient  as  the  sulphites,  probably  more  so,  in 
consequence  of  their  relatively  greater  proportion 
of  acid.  They  might  be  and  probably  are  used  in- 
discriminately with  the  sulphites,  as,  in  the  prep- 
aration of  the  latter  by  the  direct  union  of  their 
constituents,  the  sulphurous  acid  may  readily  be 
used  in  excess,  and  thus  give  rise  to  the  bisul- 
phite. Indeed,  Berzelius  states  that  the  salt 
formed  by  passing  sulphurous  acid  through  a  so- 
lution of  sodium  carbonate  until  the  liquid  shall 
sensibly  redden  litmus  paper,  is  really  sodium 
bisulphite,  and  that  the  sulphite  may  be  prepared 
by  adding  to  this  salt  a  quantity  of  soda  equal 
to  that  already  contained  in  it.  The  bisulphites 
generally  may  be  prepared  by  passing  sulphurous 
acid  in  excess  through  the  alkaline  solution,  or 
through  the  solution  of  a  sulphite  alreadv  formed. 
(See  also  P.  J.,  1872,  844.)  They  may  be  dis- 
tinguished from  the  sulphites  by  their  strong  odor 
of  sulphurous  acid  and  by  the  fact  that  they  are 
neutral  or  faintly  aeid  to  test  paper,  while  the 
latter  salts  have  a  feeble  alkaline  reaction.  They 
may  be  given  for  the  same  purposes  and  in  the 
same  dose  and  by  the  same  method  of  adminis- 
tration as  the  sulphites.  Some  years  since  {P.  J., 
1807),  W.  Lascelles  Scott  called  attention  to 
the  caleium  bisulphite  as  a  very  valuable  pre- 
servative; but  his  statements  have  not  led  to  the 
practical  use  of  the  drug. 

Thiosulphates  {Hyposulphites  or  Sulpho-sul- 
fihates). —  These  may  be  considered  as  absolutely 
identical  for  therapeutic  purposes  with  the  sul- 
phites, as,  when  they  undergo  decomposition,  sul- 
phurous acid  is  eliminated.  The  hyposulphites 
consist  of  bases  combined  with  an  acid,  which,  in 
the  free  state,  would  be  H2S203,  but  which,  when 
liberated,  separates  into  sulphurous  acid  and  sul- 
phur. They  are  prepared  by  boiling  a  sulphite  or 
bisulphite  in  solution  with  sulphur,  as  in  the  ex- 
ample of  sodium  thiosulphate, 

2Na2S03  +  S2  =  2Na2S203 
or  are  made  on  a  larger  scale  by  passing  sulphur 
dioxide  into  the  calcium  sulphide  liquor  of  the 
alkali  waste,  whereby  calcium  thiosulphate  is 
formed.  This  may  then  be  changed  into  the  so- 
dium salt  by  the  action  of  sodium  sulphate,  yield- 
ing sodium  thiosulphate  and  calcium  sulphate. 
The  chief  advantage  possessed  by  the  thiosulphates 
or  hyposulphites  is  that  they  are  less  disposed  than 
the  sulphites  to  change  into  sulphates  by  the  ab- 
sorption of  oxygen.  They  may  be  recognized  by 
the  deposition  of  sulphur  when  an  acid  is  added  to 
their  solutions.  They  are  freely  soluble  in  water, 
even  the  calcium  and  magnesium  thiosulphates. 
They  may  be  used  for  the  same  purposes  and  in 
the  same  doses  as  the  sulphites,  and  administered 
in  the  same  way. 

Sulphoricinic  Acid. — This  is  made  by  the  action 
of  from  30  to  40  per  cent,  sulphuric  acid  upon 
castor  oil  at  a  temperature  not  exceeding  50°  C. 
(122°  F.),  care  being  taken  to  avoid  the  evolution 
of  sulphur  dioxide.  On  the  addition  of  water,  sul- 
phoricinic acid  with  unchanged  oil  separates  in 
an  oily  layer  from  the  aqueous  solution  of  acid 
below/  This  substance  is  a  powerful  local  irritant. 
Berlioz  states  that  the  acid  and  its  soluble  salts 
are  actively  antiseptic  and  deodorizant ;    useful  as 
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a  local  application  in  ozcena  and  other  affections. 
(S.  M.,  March  11,  1891.)  Sodium  sulphoricinate, 
C18H33O2OSO3,  forms  a  brown  liquid,  miscible 
with  water  and  alcohol,  with  a  feebly  alkaline 
reaction.  It  has  the  power  of  dissolving  powerful 
antiseptic  substances  as  phosphorus,  iodine,  phenol, 
resorcinol,  naphthalene,  and  other  substances  mak- 
ing strongly  antiseptic  solutions.  Of  these  prep- 
arations the  only  one  of  importance  is  the  phenol 
sodium-sulphoricinicum,  often  incorrectly  known 
as  phenol  sulphoricinicum. 

Phenolum  Natrio- sulphoricinicum  (phenol  sul- 
phoricinate) is  a  yellowish  syrupy  liquid,  contain- 
ing 20  per  cent,  of  phenol  and  80  per  cent,  of 
sodium  sulphoricinate.  The  liquid  itself  mixes  in 
all  proportions  with  water,  and  has  been  espe- 
cially commended  as  a  local  application  in  various 
diseases  of  the  skin  and  in  tubercular  and  other 
ulcerations  of  the  mucous  membranes.  First 
recommended  by  T.  Heryng  (Th.  M.,  1896) 
as  a  local  caustic  application  to  papilloma  and 
ulcers  in  the  nasal  and  laryngeal  passages,  or 
diluted  in  various  forms  of  chronic  inflammation 
of  the  mucous  membrane  of  the  nose  and  larynx. 
These  statements  have  been  confirmed  by  various 
laryngologists.  Prezedborski  finds  it  of  very  great 
service  both  in  rhinitis  atrophica  and  hyper- 
trophica.  Berlioz  (B.  G.  T.,  1890)  especially  rec- 
ommends it  in  diphtheria.  The  20  per  cent,  aqueous 
solution  is  to  be  applied  locally  to  the  throat  four 
times  a  day  and  once  or  twice  in  the  night. 
(8.  M.,  1892.)  Napht hoi  sulphoricinate,  salol  sul- 
phoricinate, and  creosote  sulphoricinate  have 
also  been  made  and  used  as  local  agents. 

Sulphosalicylic  Acid.  Salicyl-sulphonic  Acid. 
C6HsS03H.0H.C00H.— Made  by  acting  upon  sali- 
cylic acid  with  strong  sulphuric  acid.  It  is  in 
the  form  of  white  acicular  crystals,  soluble  in 
water  and  alcohol.  Sulphosalicylic  acid  is  used, 
like  sodium  salicylate,  in  rheumatism,  but  its  chief 
value  lies  in  its  use  as  a  reagent  to  detect  the 
presence  of  proteids  of  all  kinds.  Egg-albumin 
( 1  in  12,500 )  can  be  detected  by  this  reagent, 
forming  a  dense  white  precipitate  which  is  not 
redissolved  on  boiling.  It  is  used  to  detect  albu- 
min, peptones,  globulins  and  fibrin.  Albumoses 
and  peptones  redissolve  when  boiled  but  again 
separate  on  cooling. 

Sweet  Pellitory. — The  root  of  Tanacetum  um- 
belliferum,  Boiss.  (Fam.  Compositae) ,  of  India, 
according  to  David  Hooper,  contains  pyrethrine  in 
minute  proportions  with  fat  and  wax,  an  organic 
acid  which  is  a  pigment,  glucose,  and  inulin.  (P. 
J.,  xxi.  1890.) 

Swietenia.  Swietenia  febrifuga,  Roxb.  (Soy- 
mida  febrifuga,  Juss.)  Rohun  Bark.  (Fam.  Meli- 
aceae.) — The  bark  of  this  East  Indian  tree  is 
said  to  be  much  used  as  an  antiperiodic  in  half 
drachm   (2  Gm.)  doses. 

Swietenia  Mahogoni,  Jacq.,  or  mahogany  tree, 
which  grows  in  the  West  Indies  and  other  parts 
of  tropical  America,  has  also  a  bitter,  astringent 
bark,  containing  catechin  (Bull.  80c.  Chim. 
Paris,  xxiv.  118).  The  bark  of  8.  senegalensis, 
Desv.  (Khaya  senegalensis,  A.  Juss.),  Juribali 
bark,  is  used  on  the  coast  of  Africa  in  the  cure  of 
intermittens,  and  Caventou  extracted  an  alkaloid 
from  it.      (Am.  J.  M.  S.,  N.  S.,  xx.  168.) 

Sycose. — This  name  has  been  applied  to  sac- 
charin and  also  to  preparations  of  saccharin. 
(See  Benzosulphinidum,  p.  234.) 

Symphorol.  Symphoral.  Sodium,  Lithium,  or 
Strontium  Caffeine-sulphonates. — The  name  sym- 
phorol is  applied  to  either  of  the  salts  above  men- 
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tioned.  They  are  colorless,  odorless,  bitter  pow- 
ders. The  sodium  salt  is  used  as  a  diuretic,  the 
lithium  salt  in  gout  and  rheumatism,  and  the 
strontium  salt  in  Bright's  disease. 

Symphytum.  Symphytum  officinale,  L.  Com- 
frey.  Radix  Symphiti.  Radix  Consolidce  Majoris. 
Consoude,  Fr.  Schwarzumrz,  Beinwurz,  G. — A 
perennial  European  plant  often  cultivated.  Its 
root  is  spindle-shaped,  branched,  often  more  than 
an  inch  thick  and  a  foot  long,  externally  smooth  and 
blackish,  internally  white,  fleshy,  and  juicy.  By 
drying  it  becomes  wrinkled,  of  a  firm,  horny  con- 
sistence, and  of  a  dark  color  within.  It  is  almost 
inodorous,  and  has  a  mucilaginous,  feebly  astrin- 
gent taste.  It  contains  mucilage  in  great  abund- 
ance (according  to  Lewis,  more  than  althaea  root) 
and  a  little  tannin.  It  was  formerly  highly  es- 
teemed as  a  vulnerary.  Its  virtues  are  those  of 
a  demulcent,  like  marshmallow,  and  it  is  used  do- 
mestically in  chronic  catarrhs,  consumption,  and 
other  lung  diseases. 

Symplocos.  Symplooos  racemosa,  Roxb. 
(Fam.  Styracese.) — The  bark  of  this  East  Indian 
tree  is  said  to  be  a  mild  astringent,  and  especially 
useful  in  menorrhagia.     (P.  J.,  Sept.  24,  1881.) 

Synanthrose.  Lcevulin.  C6H10O5. — This  is  a 
carbohydrate,  isomeric  with  inulin,  discovered  by 
O.  Popp  in  Helianthus  tuberosum,  L.  (Fam. 
Composite.)  For  details,  see  Tollens,  Kohlenhy- 
drate,  198. 

Syringa.  Syringa  vulgaris,  L.  Common  Lilac. 
(Fam.  Oleacese.) — The  leaves  and  fruit  of  this 
common  garden  plant  have  a  bitter  and  somewhat 
acrid  taste,  and  have  been  used  as  tonics  and  anti- 
periodics.  Petroz  and  Robinet  found  in  the  fruit 
a  sweet  and  a  bitter  principle.  The  latter  was 
afterwards  obtained  pure  by  Meillet,  who  gave 
it  the  name  of  lilacin,  and  by  Bernays,  who  called 
it  syringin.  It  has  been  investigated  by  Kromayer 
(A.  Pharm.  (2),  113,  19),  who  established  its 
glucosidal  character,  gave  it  the  formula  C17H24 
Og  +  H2O,  and  showed  its  identity  with  the  ligus- 
trin  of  Polex.  It  forms  long  white  stellate  nee- 
dles, which  are  tasteless,  easily  soluble  in  hot 
water  and  alcohol,  insoluble  in  ether.  The  crystals 
become  anhydrous  at  115°  C.  (239°  F.),  and  fuse 
at  212°  C.  (413.6°  F.).  On  heating  with  dilute 
acids  it  breaks  up  into  syringenin,  C11H14O4,  and 
a  fermentable  glucose.  The  syringenin  ( which  has 
been  recognized  as  oxymethyl  coniferin)  is  a  light 
rose-red  amorphous  mass,  soluble  in  alcohol,  in- 
soluble in  water  and  ether. 

Syrup  of  Ferrous  Bromide.  Syrupus  Ferri 
Bromidi,  U  8.  1880.  Syrup  of  Bromide  of  Iron. 
"A  syrupy  liquid  containing  10  per  cent,  of 
Ferrous  Bromide.  Iron,  in  the  form  of  fine 
wire,  and  cut  into  small  pieces,  thirty  parts  [or 
one  and  a  half  ounces  av.]  ;  Bromine,  seventy-five 
parts  [or  nine  fluidrachms] ;  Sugar,  in  coarse 
powder,  six  hundred  parts  [or  twenty-eight 
ounces  av.]  ;  Distilled  Water,  a  sufficient  quan- 
tity, to  make  one  thousand  parts  [or  about  two 
pints].  Introduce  the  Iron  into  a  flask  of  thin 
glass  of  suitable  capacity,  add  to  it  two  hundred 
parts  [or  nine  fluidounces]  of  Distilled  Water  and 
afterwards  the  Bromine.  Shake  the  mixture  oc- 
casionally, until  the  reaction  ceases  and  the  solu- 
tion has  acquired  a  green  color  and  has  lost  the 
odor  of  Bromine.  Place  the  Sugar  in  a  porcelain 
capsule  and  filter  the  solution  of  bromide  of  iron 
into  the  Sugar.  Stir  the  mixture  with  a  porce- 
lain or  wooden  spatula,  heat  it  to  the  boiling 
point  on  a  sand-bath,  and,  having  strained  the 
Syrup    through    linen    into    a    tared    bottle,    add 
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enough  Distilled  Water  to  make  the  product 
weigh  one  thousand  parts  [or  measure  two  pints]. 
Lastly,  shake  the  bottle  and  transfer  its  contents 
to  small  vials,  which  should  be  completely  filled, 
securely  corked,  and  kept  in  a  place  not  accessible 
to  daylight."  V.  8.  1880.  Although  this  syrup  is 
not  so  sensitive  to  the  oxidizing  action  of  the  air 
as  syrup  of  ferrous  iodide,  it  is  preferable  to  filter 
the  solution  into  hot  syrup  instead  of  into  sugar 
in  an  open  capsule.  It  is  "  a  transparent,  pale 
green  liquid,  odorless,  having  a  sweet,  strongly 
ferruginous  taste,  and  a  neutral  reaction.  With 
test-solution  of  ferricyanide  of  potassium  it  yields 
a  blue  precipitate.  If  a  little  carbon  disulphide 
be  added  to  the  Syrup,  then  a  few  drops  of  chlo- 
rine water,  and  the  whole  agitated,  the  disulphide 
will  separate  with  a  yellow  or  brown  color.  It 
should  not  deposit  a  sediment  on  keeping,  and 
should  not  tinge  gelatinized  starch  yellow  (ab- 
sence of  free  bromine).  5.39  Gm.  of  the  Syrup 
should  require  for  complete  precipitation  50  Cc. 
of  the  volumetric  solution  of  nitrate  of  silver  (cor- 
responding to  10  per  cent,  of  ferrous  bromide)." 
V.  8.  1880.  Ferrous  bromide  has  been  recom- 
mended as  a  sedative  chalybeate  tonic,  and  has 
been  especially  praised  by  Jacob  Da  Costa  in 
chorea.  In  an  extended  trial  of  it  by  II.  C.  Wood, 
it  failed  entirely  to  be  of  service.  It  is  not  an 
eligible  chalybeate.  Dose,  of  the  syrup,  from  one- 
half  to  one"  fluidrachm  (1.8-3.75  Cc.),  equal  to 
about  four  to  eight  grains  of  the  bromide. 

Tacamahac.  Tacamahaca. — The  resinous  sub- 
stance commonly  known  by  this  name  is  supposed 
to  be  derived  from  Bursera  tomentosa,  Triana 
(Fagara  octandra,  L.,  Elaphrium  lommloxum, 
Jacq.,  Amyri8  tomentosa,  Spreng. ) ,  a  tree  of  con- 
siderable size,  of  the  fam.  Borseracess,  growing  in 
the  island  of  Curacoa  and  in  Venezuela.  The  juice 
exudes  spontaneously,  and  hardens  on  exposure 
As  brought  into  the  market,  it  is  in  irregularly 
shaped  pieces  of  various  sizes,  some  not  larger  than 
a  mustard  seed,  others  as  much  as  an  inch  or  two 
in  diameter.  The  color  is  usually  Light  yellowish 
or  reddish-brown,  but  in  the  larger  masses  is  more 
or  less  diversified.  The  pieces  are  in  genera]  trans 
lucent,  though  frequently  covered  with  powder 
upon  their  surface,  so  as  to  render  them  apparently 
opaque.  They  are  heavier  than  water,  brittle,  and 
pulverizable.  yielding  a  pale  yellow  powder.  Their 
odor  is  resinous  and  Agreeable,  their  taste  bitter, 
balsamic,  and  somewhat  acrid.  Exposed  to  heat, 
they  melt  and  exhale  a  stronger  odor.  Tacamahac 
is  partially  soluble  in  alcohol,  and  completely  so 
in  ether  and  the  fixed  oils.  It  consists  of  resin 
with  a  little  volatile  oil. 

Another  variety  is  obtained  from  the  East  In- 
dies, and  called  tacamahaca  orientale,  or  tacama- 
haca in  testis.  It  is  supposed  to  be  derived  from 
Calophyllum  Inophyllum,  L.,  and  comes  into  the 
market  in  gourd  shells  covered  with  rush  leaves. 
It  is  of  a  pale  yellow  color  inclining  to  green, 
slightly  translucent,  soft,  and  adhesive,  of  an 
agreeable  odor,  and  an  aromatic  bitterish  taste. 
It  is  at  present  very  rare  in  commerce.  The  tree 
which  yields  this  resin  produces  a  drupe,  about 
as  large  as  a  plum,  from  the  seeds  of  which  50 
per  cent,  of  a  greenish-yellow  fixed  oil  is  obtained 
by  expression,  which  is  used  in  India  for  lamps, 
and  as  a  local  application  in  the  itch.  (J.  P.  C, 
1861,  23.)  Guibourt  describes  several  other  varie- 
ties of  tacamahac,  which,  however,  are  little 
known.  Among  them  is  a  soft,  adhesive,  dark 
green  oleoresin  (J.  P.  C,  3e  ser..  xxiv.  396).  said 
to  be  procured  from  the  Calophyllum  Tacamahaca, 


Willd.,  growing  in  the  islands  of  Reunion  and 
Madagascar.  (See  also  Pennetier,  Matieres 
Premieres,  642.) 

Tacamahac  was  formerly  highly  esteemed  as  an 
internal  remedy,  but  is  now  used  only  in  oint- 
ments and  plasters.  Its  properties  are  analogous 
to  those  of  the  turpentines.  It  is  sometimes  iised 
as  incense. 

Tachia.  Tachia  guyanensis. — The  root  of  this 
tree  (Fam.  Gentianaceae )  is  used  under  the  name 
of  Caferana,  in  Brazil,  as  an  antiperiodic  and 
tonic.  According  to  Peckoldt  it  contains  an 
organic  crystalline  substance,  caferanine.  (See 
Merck's  Bericht,  1889;  also  Ber.  d.  Chem.  Oes., 
1899,  No.  7.) 

Taka  Diastase. — This  ferment  is  formed  by  the 
action  of  a  fungus  (Moyashi;  Aspergillus  oryzce, 
Colin.,  Eurotium  oryzce,  Ahlburg;  for  description, 
see  A.  J.  P.,  1898,  137)  upon  steamed  rice,  and  is 
used  in  Japan,  where  it  is  known  by  the  name  of 
koji,  in  the  preparation  of  the  national  intoxicat- 
ing beverage  sake.  It  has  also  been  employed  to 
act  upon  maize  in  the  making  of  whisky.  It  is 
a  yellowish-white,  highly  hygroscopic  powder,  al- 
most tasteless,  freely  soluble  in  water.  It  is  capa- 
ble, under  proper  conditions,  of  converting  one 
hundred  times  its  weight  of  starch  in  ten  minutes 
into  glucose.  Its  action  resembles  very  closely 
that  of  saliva;  according  to  the  experiments  of 
Julius  Friedenwald  ( .Y.  Y.  M.  J.,  1897),  it  not 
only  aids  in  the  digestion  of  the  starches,  but 
■SITM  the  other  function  of  the  saliva  in  stimulat- 
ing the  gastric  seeretion,  and  thereby  promoting 
the  proteid  digestion.  It  would  seem,  therefore, 
to  be  especially  indicated  as  an  artificial  digestant 
in  cases  in  which  there  is  a  deficiency  of  saliva. 

There  is  much  clinical  evidence  on  record  as  to 
i1s  value  in  all  cases  in  which  there  is  loss  of 
power  of  digesting  starches,  and  the  correctness 
of  Armstrong*!  assertion  (Liverpool  Med.-Chir. 
.loum.,  ]S!t7).  that  it  is  especially  valuable  in 
gouty  persons  in  whom  the  starch  digestion  is 
often  feeble,  would  seem  to  be  well  founded.  In 
Friedenwald'a  experiments  with  test  breakfasts 
it  was  found  not  to  afTect  normal  gastric  diges- 
tion, and  to  be  of  very  little  value  in  pure  nervous 
dyspepsia.  In  cases  of  gastric  catarrh,  with  sub- 
acidity,  it  appeared  to  have  a  tendency  to  increase 
the  acidity  of  the  gastric  juices  and  to  promote 
the  digestion  of  starches.  Its  greatest  applica- 
bility, however,  was  found  to  bo  in  cases  of  hyper- 
acidity, in  which  it  is  stated  to  diminish  the  ex- 
cess of  acid  and  increase  gastric  peristalsis.  It 
should  be  given  in  the  middle  of  the  meal,  in 
doses  of  from  five  to  ten  grains  (0.32-0.65  Gm.), 
in  capsules;  or,  after  the  meal,  in  slightly  alka- 
line solution. 

Tanacetum.  U.  8.  1890.  Tansy.— Under  this 
name  the  U.  S.  Pharmacopoeia  formerly  recog- 
nized the  tops  and  leaves  of  the  Tanacetum  vul- 
gare.  L.,  a  perennial  herbaceous  plant  rising  two 
or  three  feet  in  height,  which  is  cultivated  in  our 
gardens,  although  growing  wild  in  the  roads  and 
in  old  fields.  It  was  originally  introduced  from 
Europe.     It  is  in  flower  from  July  to  September. 

Tansv  was  officially  described  as  follows: 
"Leaves  about  15  Cm.  [six  inches]  long;  bipin- 
natifid,  the  segments  oblong,  obtuse,  serrate  or 
incised,  smooth,  dark  green,  and  glandular; 
flower-heads  corymbose,  with  an  imbricated  invo- 
lucre, a  convex,  naked  receptacle,  and  numerous  yel- 
low, tubular  florets."  U.  8.  1890.  The  odor  is  strong, 
peculiar,  and  fragrant,  but  much  diminished  by 
drying;    the  taste  is  warm,  bitter,  somewhat  acrid, 
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iind  aromatic.  These  properties  are  imparted  to 
water  and  alcohol.  According  to  Leppig  (In.  Dis., 
Dorpat,  1882),  both  the  flowers  and  the  leaves 
contain  the  following  constituents:  tanacetin, 
tannic  acid  (tanacetum-tannic  acid),  traces  of  gal- 
lic acid,  volatile  oil,  a  wax-like  substance,  albu- 
minoids, tartaric,  citric,  and  malic  acids,  traces  of 
oxalic  acid,  a  laevogyrate  sugar,  resin,  metarabic 
acid,  pararabin,  and  woody  fibre.  Of  these  the 
most  important  are  the  bitter  principle  tanacetin, 
to  which  Leppig  gives  the  formula  CnHi604,  a 
compound  first  discovered  by  Homolle  (1845),  the 
tannic  acid,  to  which  he  gives  the  formula  C23 
H29O31,  and  the  volatile  oil,  of  which  the  flowers 
yielded  1.49  per  cent,  and  the  leaves  0.66  per  cent. 
The  tanaeetic  acid  of  Peschier  he  considers  to  be 
impure  malic  acid,  an  opinion  shared  by  Huse- 
mann.  {Pflanzenstoffe,  2d  ed.,  1884,  p.  1531.) 
The  bitter  principle  tanacetin  forms  a  very  hygro- 
scopic, brownish,  amorphous  mass,  easily  soluble 
in  alcohol  and  in  water,  insoluble  in  ether.  It 
possesses  a  taste  at  first  characteristically  bitter 
like  willow  bark,  and  then  cooling  and  caustic. 
The  essential  oil  wa3  investigated  by  Bruylants 
(Ber.  d.  Chem.  Ges.,  xi.  449),  according  to  whom 
it  consisted  of  a  terpene,  C10H16,  boiling  at  from 
155°  to  160°  C.  (311°-320°  F.),  of  which  1  per  cent, 
only  is  present,  an  aldehyde,  CioHi60,  boiling  at 
from  195°  to  196°  C.  (383°-384.8°  P.),  of  which  70 
per  cent,  was  obtained,  and  an  alcohol  (borneol), 
CioHi80,  boiling  at  from  203°  to  205°  C.  (397.4- 
401°  F.),  of  which  26  per  cent,  was  present. 
Semmler  (Ber.  d.  Chem.  Ges.,  xxv.  3343,  3352, 
3513)  has  specially  investigated  the  constituent 
boiling  at  195°  C.  (383°  F.),  and  having  the 
composition  C10H16O.  He  finds  it  to  be  not  an 
aldehyde,  but  a  ketone,  and  calls  it  tanacetone. 
It  is  identical  with  the  ketone  found  in  sage  oil, 
wormwood  oil,  and  thuja  oil.  As  it  was  first 
identified  in  this  last-named  oil  by  Wallach,  and 
named  by  him  thujone,  this  name  is  now  applied 
to  it  to  the  exclusion  of  the  other.  (See  also 
Schim.  Rep.,  April,  1893,  and  April,  1897;  and 
Gildemeister  and  Hoffmann,  Aetherische  Oele) . 

Tansy  adds  to  the  medicinal  properties  of  the 
aromatic  bitters  those  of  an  irritant  narcotic.  It 
has  been  recommended  in  intermittent s,  hysteria, 
and  amenorrhea,  but  in  this  country  is  little 
employed  in  regular  practice.  The  seeds  are  said 
to  be  most  effectual  as  a  vermifuge.  The  dose 
of  the  powder  is  from  thirty  grains  to  a  drachm 
(2.0-3.9  Gm.)  two  or  three  times  a  day;  but 
the  infusion  is  more  freqxiently  administered. 
Tansy  has  been  used  to  a  considerable  extent  as  a 
domestic  abortifacient,  but  is  not  only  very  un- 
certain but  also  very  dangerous  in  its  action,  and 
has  in  various  cases  produced  death.  The  symp- 
toms caused  by  it  have  been  abdominal  pain,  vom- 
iting, violent  epileptic  convulsions  often  followed 
by  profound  coma,  dilated  pupils,  great  disturb- 
ances of  respiration,  frequent  and  feeble  pulse,  and 
death,  which  has  been  said  to  be  from  heart  failure, 
but  is  probably  the  outcome  of  a  paralytic  as- 
phyxia. The  minimum  fatal  dose  can  scarcely  be 
considered  to  have  been  positively  ascertained,  but 
a  fluidrachm  (3.75  Cc.)  of  the  oil  is  said  to  have 
caused  death,  although  recovery  in  one  case 
occurred  after  taking  half  a  fluidounce.  Tansy 
tea  has  also  caused  death.  (For  cases,  see  Am. 
J.  M.  S.,  xvi.,  xxiii.,  xxiv.;  J.  P.  C,  April, 
1870;  also  H.  C.  Wood's  Therapeutics.)  Post- 
mortems have  been  reported  in  which  no  inflamma- 
tion of  the  gastrointestinal  mucous  membranes 
could  be  discovered. 


Tanghinia.  Ordeal  Bean  of  Madagascar. — Tan- 
ghinia venenifera,  Poir.  (Cerbera  Tanghin,  Hook.) 
(Fam.  Apocynaceae ) ,  has  been  investigated, 
and,  according  to  C.  E.  Quinquaud,  is  both 
a  respiratory  and  a  cardiac  poison.  (C.  R.  A.  8., 
cl.  534.  See  also  T.  G.,  vol.  ii.  610.)  The  active 
principle,  tanghinin,  occurs  in  colorless  lustrous 
scales,  efflorescing  in  the  air,  having  a  bitter  and 
sharp  taste,  soluble  in  alcohol,  ether,  and  acetic 
acid. 

Tang=kui  or  Man=mu. — Under  these  names 
from  time  immemorial  there  has  been  used  in 
China  as  an  emmenagogue  the  root  of  an  aralia- 
ceous  plant,  the  fluidextract  of  which  has  been 
placed  upon  the  market  by  Merck  under  the  name 
of  eumenol.  It  has  been  recommended  by  various 
clinicians  in  the  treatment  of  dysmenorrhcea  and 
amenorrhea,  given  in  doses  of  one  to  two  flui- 
drachms  (3.75-7.5  Cc. )  three  times  a  day  during 
the  menstrual  week.  Bufalini,  having  searched 
in  vain  for  an  active  alkaloid,  believes  that  the 
activity  of  the  substance  depends  upon  an  ethereal 
oil. 

Tannalbin.  Tannin  Albuminate. — This  com- 
pound, suggested  by  Gottlieb,  is  made  by  adding 
to  ten  parts  of  a  10  per  cent,  solution  of  albumin, 
six  and  a  half  parts  of  a  10  per  cent,  solution  of 
tannin;  the  precipitate  is  collected,  washed, 
pressed,  and  dried  by  exposure  to  heat  (about  110° 
C,  230°  F.)  for  six  hours.  It  contains  about 
one-half  its  weight  of  tannin.  It  is  a  light  brown 
powder,  insoluble  in  water  and  in  the  gastric 
juice,  tasteless,  odorless,  and  not  at  all  irritant 
to  the  mucous  membranes.  As  an  astringent  it  is 
very  feeble,  but,  as  the  tannic  acid  is  probably  lib- 
erated in  the  intestines,  it  is  a  valuable  remedy  in 
the  treatment  of  chronic  diarrhoea  dependent  upon 
intestinal  relaxation,  and  has  even  been  used  with 
asserted  satisfaction  when  there  were  intestinal 
catarrh  and  ulceration.  It  does  not  disturb  the 
digestion,  indeed,  has  been  highly  commended  in 
gastric  catarrh  with  excessive  secretion  of  mucus. 
It  has  also  been  found  useful  in  chronic  albumi- 
nuria, especially  in  lessening  the  amount  of  albu- 
min in  the  urine.  Dose,  from  fifteen  to  thirty 
grains  ( 1-2  Gm. ) ,  three  to  six  times  a  day,  in 
capsule  or  powder. 

Tannalum.  Tannal.  Basic  Aluminum  Tannate. 
A1(0H)2(C14H909)  +  5H20.— This  is  a  brownish- 
yellow  powder,  insoluble  in  water,  which  has  been 
especially  commended  by  Heymann  as  a  mild, 
astringent,  non-irritant  substance,  to  be  used  as  a 
dusting  powder  or  by  insufflation  in  diseases  of 
the  nasal  and  laryngeal  mucous  membranes.  By 
the  action  of  tartaric  acid  it  becomes  converted 
into  the  so-called  soluble  tannal,  A1(C4H406) 
(C14H9O9)  +  3H20,  also  used  locally. 

Tannigen.  Diacetyl  Tannic  Acid.  Ci4H8(CO 
CH3)209. — This  compound,  which  is  prepared  by 
the  action  of  acetic  anhydride  or  acetyl  chloride 
upon  tannin,  is  the  diacetic  ester  of  tannic  acid. 
It  is  a  yeilowish-gray,  tasteless  and  odorless, 
slightly  hygroscopic  powder,  which  can  be  heated  to 
180°  C.  (356°  F.),  without  alteration;  insoluble 
in  cold  water,  readily  soluble  in  alcohol,  dissolving 
in  diluted  solution  of  sodium  phosphate,  soda,  or 
borax,  with  the  production  of  a  yellowish-brown 
color.  It  has  been  used  as  a  mild  astringent  in 
chronic  diarrhoeas,  especially  in  such  as  often 
accompany  phthisis,  and  as  a  local  application  by 
insufflation  in  chronic  rhinitis  and  laryngitis. 
Dose,  from  ten  to  fifteen  grains  (0.65-1.0  Gm.) 
three  or  four  times  a  day,  in  capsules;  to  chil- 
dren it  may  be  given  spread  on  bread  and  butter. 
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Tannochrom  is  found  in  commerce  as  a  gray 
insoluble  powder  containing  fifty  per  cent,  of  a 
compound  of  chromium  bitannate  and  resorcinol; 
a  fifty  per  cent,  solution  is  also  used  which  is 
miscible  with  water,  alcohol  and  glycerin.  The 
powder  is  used  in  the  treatment  of  eczema  and 
other  skin  diseases,  and  the  liquid  in  one-fourth 
to   one-half   per   cent,   solution   in  gonorrhoea. 

Tannocol.  Gelatin-tannate. — This  is  a  taste- 
less, odorless  powder,  containing  about  50  per  cent, 
of  tannic  acid,  having  the  same  therapeutic  prop- 
erties and  applications  as  tannalbin.  It  is  claimed 
by  Rosenheim  that  it  is  superior  to  that  sub- 
stance in  being  cheaper,  of  greater  constancy  of 
constitution,  and  less  apt  to  be  affected  by  the 
gastric  juices.  In  the  intestines  it  is  decomposed 
by  the  alkaline  secretions  and  tannic  acid  is  liber- 
ated.    Dose,  fifteen  to  thirty  grains   (1-2  Gm. ). 

Tannoform.  Methylene  Uitannin.  CHa(Ci4 
HgO^a- — A  new  class  of  bodies  has  been  prepared 
by  Merck  which  are  termed  tannoforms,  and  which 
consist  of  combinations  between  the  various  char- 
acteristic tannins  and  formaldehyde.  These  bod- 
ies are  formed  by  adding  a  solution  of  formalde- 
hyde gas  to  a  purified  plant  extract  containing 
the  plant  tannin  in  the  presence  of  hydrochloric 
acid.  The  further  nomenclature  of  the  tannoforms 
depends  upon  the  name  of  the  plant  from  which 
the   particular  tannin  in  derived. 

The  condensation  product  of  gallotannic  acid 
and  formaldehyde,  which  is  termed  limply  tanno- 
form, is  made  by  dissolving  five  grammes  of  tan- 
nin in  about  fifteen  kilogrammes  of  hot  water, 
adding  three  kilogrammes  of  80  per  cent,  formal- 
dehyde, and  then  adding  concent  rated  hydrochloric 
acid  until  no  further  precipitate  is  thrown  down. 
This  requires  about  twelve  to  fifteen  kilogrammes 
of    acid.      The    precipitate    is    then    washed     with 

water  and  dried  at  a  low  temperature. 

Tannoform  occurs  as  a  light  pinkish-white  pow- 
der which  decomposes  at  about  230°  ('.  (44<i°  V. ) . 
It  i-  dissolved  by  alcohol  and  is  Insoluble  in  all 
the  usual  organic  solvents;  but  is  soluble  in  di- 
luted ammonia,  sodium  or  potassium  hydroxide 
solutions,  giving  a  brownish  red  solution,  from 
which  it  is  again  precipitated  upon  the  addition 
of  an  acid.  When  warmed  witli  concentrated  sul- 
phuric acid  it  dissolves  with  a  blown  color,  turn- 
ing on  further  heating  to  green,  and  then  to  blue. 
This  green  or  blue  solution  giVM  a  blue  color 
with  alcohol,  which  on  standing  some  time  turns 
to  a  wine-red,  and  on  dilution  with  soda  solution 
to  a  grass-green  color.  It  has  been  chiefly  need 
a-  a  local  remedy  in  the  treatment  of  eczema, 
bed  sores,  local  hyperidroses,  chancres,  etc.  Von 
Oefele  recommend-  it  especially  in  pruritus  vagina;. 
Tannoform  has  also  been  commended  as  an 
external  remedy  in  various  affections  of  the  skin 
with  discharges,  and  in  ezceasive  sweating.  In 
cases  of  night  sweats  the  trunk  should  be 
bathed  with  alcohol  and  then  a  powder  consist- 
ing of  one  part  of  tannoform  and  two  parts  of 
talc,  should  be  well  rubbed  into  the  skin.  In 
hyperidrosis  of  the  feet  it  is  stated  that  if  for 
eight  days,  at  bedtime,  after  a  foot  bath,  powder 
of  tannoform  and  talc  (1  to  2)  be  well  rubbed 
into  the  feet  and  between  the  toes,  a  most  pro- 
nounced effect  will  be  produced  and  will  last  for 
many  weeks.  It  may  be  used  as  a  dusting  pow- 
der, or  often  with  advantage  mixed  with  starch. 

It  is  stated  that  tannoform  is  decomposed  in 
the  intestines  by  the  pancreatic  juices,  and  acts 
as  an  astringent  through  its  tannic  acid,  and  as 
an   antiseptic  through  its   formaldehyde.     It  has 


been  used  with  alleged  good  result  in  acute  and 
chronic  enteritis  and  other  forms  of  diarrhoea, 
in  doses  of  from  five  to  fifteen  grains  (0.32-1.0 
Gm.),  in  capsule,  from  three  to  six  times  a  day. 

Tannoguaiaform  is  a  compound  of  tannic  acid, 
guaiacol  and  formaldehyde.  It  is  odorless  and 
tasteless  and  has  been  recommended  as  an  intes- 
tinal astringent  and  antiseptic  particularly  suited 
to  the  treatment  of  intestinal  tuberculosis,  as 
it  probably  liberates  formaldehyde  in  the  intes- 
tines. Care  should  be  used  in  prescribing  it. 
Dose,  eight  to  fifteen  grains   (0.5-1.0  Gm.). 

Tannon—  Tannopin,  ( CHa )  6N4  ( C14Hi009 )  3,  is 
a  condensation  product  of  tannin  and  hexamethy- 
lenetetramine.  It  is  a  light  brown,  tasteless  and 
odorless,  non-hygroscopic  powder,  insoluble  in 
water,  weak  acids,  spirit,  and  ether,  but  dissolv- 
ing slowly  in  dilute  alkaline  solution.  It  has 
been  used  by  Schreiber  (D.  M.  W.,  1897)  in  diar- 
rhoea in  doses  of  fifteen  grains  (1.0  Gm.)  from 
three  to  four  times  a  day. 

Tapioca. — Under  this  name  the  U.  S.  P.  for- 
merly recognized  the  fecula  obtained  from  Manihot 
Manihot  (L. ),  Lyons  {Jatropha  Manihot,  L., 
Janipha  Manihot,  H.  B.  K.,  Manihot  utilissima, 
Pohl,  B.  &  T.  235),  the  cassava  plant  or  manioc 
of  the  West  Indies,  the  mandioca  or  tapioca  of 
Brazil.  It  is  a  shrub  belonging  to  the  Euphor- 
biaceae,  about  six  or  eight  feet  high,  with  a  very 
large,  white,  fleshy,  tuberous  root,  which  often 
weighs  thirty  pounds.  The  stem  is  round,  jointed, 
and  furnished  at  its  upper  part  with  alternate 
petiolate  leaves,  deeply  divided  into  three,  five,  or 
seven  oval-lanceolate,  very  acute  lobes,  which  are 
somewhat  wavy  upon  their  borders,  deep  green  on 
their  upper  surface,  glaucous  and  whitish  beneath. 
The  How ers  are  in  axillary  racemes. 

The  manihot  plant  is  a  native  of  South  America, 
and  is  cultivated  extensively  in  the  West  Indies, 
Brazil,  and  other  parts  of  tropical  America,  and 
in  Liberia,  for  the  sake  of  its  root,  which  is  much 
employed  as  an  article  of  food.  It  can  also  be 
grown  successfully  in  Florida  and  other  Southern 
States.  ( See  Forty- four!  h  Bulletin  U.  8.  Dept. 
Agriculture.)  The  plant  is  propagated  by  cut- 
tings. It  is  of  quick  growth,  and  the  root  arrives 
at  perfection  in  about  eight  months.  There  are 
two  chief  varieties,  but  it  is  said  that  in  Brazil 
as  many  as  thirty  different  forms  of  the  plant 
are  recognized  by  cultivators.  The  root  of  the 
sweet  cassava  may  be  eaten  with  impunity;  that 
of  the  bitter,  which  is  the  most  extensively  culti- 
vated, abounds  in  an  acrid,  milky  juice,  which 
renders  it  highly  poisonous  if  eaten  in  the  recent 
state.  Henry  and  Boutron  Chalard  affirm 
that  the  bitter  cassava  contains  hydrocyanic  acid 
(./.  P.  C,  xxii.  119),  but  Peckoldt  claims  that  its 
poisonous  effects  are  due  to  manihotoxine  (Ph. 
Kund.,  iv.  1890).  Both  varieties  contain  a  large 
proportion  of  starch.  The  root  Is  prepared  for 
use  by  washing,  scraping,  and  grating  or  grind- 
ing it  into  a  pulp,  which,  in  the  bitter  variety,  ia 
submitted  to  pressure  so  as  to  separate  the  dele- 
terious juice.  It  is  dried,  and  in  the  state  of 
meal  or  powder  is  made  into  bread^ cakes,  or  pud- 
dings. As  the  poisonous  principle  is  volatile,  the 
portion  which  may  have  remained  in  the  meal  is 
entirely  dissipated  by  the  heat  employed  in  cook- 
ing. The  preparation  denominated  tapioca  among 
us  is  obtained  from  the  expressed  juice.  This, 
upon  standing,  deposits  a  powder,  which,  after 
repeated  washings  with  cold  water,  is  nearly  pure 
starch.  It  is  dried  by  exposure  to  heat,  which 
renders    it   partially   soluble   in   cold   water,    and 
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enables  it  to  assume  its  characteristic  consistence. 
When  dried  without  heat,  it  is  pulverulent,  and 
closely  resembles  the  fecula  of  arrow  root.  In 
Demerara,  as  we  are  told  by  Pagot,  the  manioc 
juice,  after  having  been  deprived  of  injurious  prop- 
erties by  boiling,  is  used  as  a  sauce.     (P.  </.,  1873.) 

The  preparation  of  tapioca  in  Malacca  is  thus 
described  by  James  Collins:  The  fresh  root- 
stocks  are  thoroughly  washed  in  tubs  in  a  con- 
stant stream  of  water  by  scantily  clad  Chinese, 
and  then  peeled  like  turnips;  they  are  then  sliced 
in  one  machine  and  pulped  in  another,  the 
pulp  being  removed  in  cane  baskets  to  large 
wooden  frames,  with  calico  bottoms;  a  powerful 
stream  of  water  is  allowed  to  fall  upon  the  pulp, 
a  sifting  motion  being  communicated  to  the 
strainer ;  as  the  starch  is  washed  out,  it  is  re- 
ceived into  inclined  troughs,  and,  while  in  a  state 
of  suspension,  run  into  settling  vats.  There  it 
is  stirred  and  washed,  and,  while  moist,  it  is 
removed  to  the  drying  room.  Two  kinds  of  tapioca 
are  prepared.  The  flour  is  made  by  heating 
slightly  by  fires  placed  underneath ;  it  is  con- 
stantly stirred,  and  turned  over  with  iron  shov- 
els, to  prevent  agglutination  and  insure  equal  dry- 
ing. Granular  tapioca  is  made  as  follows.  A 
long  range  of  quallies,  or  small,  shallow  iron  pans, 
are  slightly  tilted  forward  on  ledges  of  brickwork, 
and  heated  with  a  wood  fire.  Each  operator  has  a 
quallie  and  fire  to  himself.  Taking  a  quantity  of 
damp  starch,  he  stirs  it  round  and  round  with  an 
iron  shovel,  and  the  heat  is  sufficient  to  cause  the 
tapioca  to  become  agglutinated  together  in  small 
masses,  and  coated  with  dextrin.  The  drying  is 
done  with  great  skill,  and  with  an  open  fire.  (C. 
D.,  1884.)  Tapioca  is  also  made  at  present  on 
a  large  scale  in  Malacca  with  steam  apparatus. 

Tapioca  is  in  irregular,  hard,  white,  rough 
grains,  possessing  little  taste,  partially  soluble  in 
cold  water,  and  affording  a  fine  blue  color  when 
iodine  is  added  to  its  filtered  solution.  The  par- 
tial solubility  in  cold  water  is  owing  to  the  rup- 
ture of  the  starch  granules  by  heat.  Examined 
under  the  microscope,  the  granules  appear  partly 
broken,  partly  entire.  The  latter  are  muller- 
shaped,  about  the  two-thousandth  of  an  inch  in 
diameter,  more  uniform  in  size  than  the  granules 
of  most  other  varieties  of  fecula,  with  a  distinct 
hilum,  which  is  surrounded  by  rings,  and  cracks 
in  a  stellate  manner.  Tapioca  meal,  called  some- 
times Brazilian  arrow  root,  and  by  the  French 
moussache,  is  the  fecula  dried  without  heat.  Its 
granules  are  identical  with  those  already  de- 
scribed. Being  nutritious,  and  at  the  same  time 
easy  of  digestion  and  destitute  of  irritating  prop- 
erties, tapioca  forms  an  excellent  diet  for  the  sick 
and  convalescent.  It  is  prepared  for  use  by  boil- 
ing it  in  water.  Lemon  juice  and  sugar  are  usu- 
ally grateful  additions,  and  in  low  states  of  dis- 
ease or  cases  of  debility  it  may  be  impregnated 
with  wine  and  nutmeg  or  other  aromatic. 

A  factitious  tapioca  is  found  in  commerce,  con- 
sisting of  very  small,  smooth,  spherical  grains,  and 
supposed  to  be  prepared  from  potato  starch.  It 
is  sold  under  the  name  of  pearl  tapioca. 

Cassaripe  is  the  thickened  gum  obtained  from 
the  root  of  the  bitter  cassava,  which  is  said  to 
be  innocuous  and  so  actively  antiseptic  as  to  be 
habitually  used  in  Brazil  for  the  preservation  of 
meat.  According  to  S.  D.  Risley  (Phila.  Med. 
Journ.,  1899),  the  10  per  cent,  ointment  of  cassa- 
ripe  is  useful  in  suppurating  conjunctivitis  and 
ulcers  of  the  cornea,  applied  with  gentle  massage 
three  or  four  times  a  day. 


Taxus.  Taxus  baccata,  L.  Common  Euro- 
pean Yew  Tree.  If  commun,  Fr.  Eibe,  G.  (Fam. 
Conifers.) — The  fruit  of  this  handsome  evergreen 
appears  to  be  a  deadly  poison.  In  a  fatal  case  the 
child  was  found  semi-comatose,  with  convulsions,  a 
cold  and  clammy  skin,  difficult  respirations,  dilated 
pupils,  and  making  attempts  at  vomiting.  The 
poison  is  probably  in  the  seeds.  (See  16th  edition, 
V.  8.  D.j  also  James  Thompson,  L.  L.,  1868, 
530.  For  fatal  cases  in  adults,  see  M.  T.  G.,  1870, 
ii.;  also  L.  L.,  1870,  471;  also  P.  J.,  viii. 
361.)  W.  Marme  obtained  from  yew  seeds  and 
leaves  an  alkaloid,  C37H51NOio,  to  which  the  name 
of  taxine  has  been  given.  It  was  a  white,  poison- 
ous, crystalline  powder,  only  slightly  soluble  in 
water,  easily  soluble  in  ether,  alcohol,  chloroform, 
benzene,  and  carbon  disulphide,  but  not  in  petro- 
leum benzin.  It  fused  at  80°  C.  (176°  F.).  With 
concentrated  sulphuric  acid  it  gave  a  red  color, 
but  dissolved  without  color  in  nitric  and  phosphoric 
acids.  (A.  J.  P.,  1876,  353.)  For  Vreven's 
method  of  isolating  taxine,  see  P.  J.,  1896,  215. 
Amato  and  Capparelli  (Gazz.  Chim.,  x.  349) 
prepared  from  the  leaves  a  volatile  alkaloid,  which 
was  soluble  in  cold  sulphuric  acid  with  yellow 
color,  becoming  red  on  heating.  They  also  isolated  a 
nitrogenous  crystalline  and  colorless  principle,  fus- 
ing at  from  86°  to  87°  C.  (186.8°-188.6°  F.),  solu- 
ble in  alcohol,  insoluble  in  water,  named  milossin. 

Tayuya. — The  root  of  the  Dermophylla  pendu- 
lina,  Manso  ( Fam.  Cucurbitaceae ) ,  is  used  in 
Brazil,  under  the  name  of  tayuya,  in  syphilis,  etc. 
(N.  R.,  1877,  234)  ;  also,  under  the  same  name, 
the  root  of  the  Trianosperma  ficifolia,  Mart.  ( Caya- 
poina  martiana,  Cogn. ),  also  of  the  fam.  Cucurbi- 
taceae (P.  J.,  x.  667),  and  probably  various  other 
roots.  In  T.  ficifolia  two  alkaloids,  trianosper- 
mine  and  trianospermitine,  and  a  bitter  prin- 
ciple, tayuyin,  have  been  found  by  Peckoldt  (P.  J., 
x.  667 ) ,  and  in  T.  dermophylla  a  green  resin,  bitter 
extractive,  and  tannic  acid  were  found  by  the  same 
investigator.  (B.  G.  T.,  lxxxiv.,  xci.  See  also 
Proc.  A.  Ph.  A.,  xxiv.) 

Tea.  Th6,  Fr.  Thee,  G  — The  plant  which 
furnishes  tea — Thea  chinensis,  L.  (Camellia  the- 
if  era,  Griff.,  C.  Thea,  Link) — is  an  evergreen  shrub 
belonging  to  the  fam.  Ternstrcemiaceae.  It  is 
usually  from  four  to  eight  feet  high,  though  capa- 
ble, in  a  favorable  situation,  of  attaining  the 
height  of  thirty  feet.  It  has  numerous  alternate 
branches,  furnished  with  elliptical-oblong  or  lan- 
ceolate, pointed  leaves,  which  are  serrate  except 
at  the  base,  smooth  on  both  sides,  green,  shining, 
marked  with  one  rib- and  many  transverse  veins, 
and  supported  alternately  upon  short  footstalks. 
They  are  two  or  three  inches  long,  and  from  half 
an  inch  to  an  inch  in  breadth.  The  flowers  are 
either  solitary  or  supported,  two  or  three  together, 
at  the  axils  of  the  leaves.  They  are  of  considera- 
ble size,  not  unlike  those  of  the  myrtle  in  appear- 
ance, consisting  of  a  short  green  calyx  with  five  or 
six  lobes,  of  a  corolla  with  from  four  to  nine  large 
unequal  snow-white  petals,  of  numerous  stamens 
with  yellow  anthers  and  connected  at  their  base, 
and  of  a  pistil  with  a  three-parted  style.  The  fruit 
is  a  three-celled  and  three-seeded  capsule.  It  has 
not  been  certainly  determined  whether  more  than 
one  species  of  the  tea  plant  exists.  Linnaeus  admit- 
ted two  species — T.  Bohea  and  T.  viridis — differing 
in  the  number  of  their  petals ;  but  this  ground  of 
distinction  is  untenable,  as  the  petals  are  known 
to  vary  very  much  in  the  same  plant.  Hayne 
makes  three  species — T.  stricta,  T.  Bohea,  and  T. 
viridis — which  are  distinguished  severally  by  the 
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shape  of  their  leaves  and  fruit  and  the  direction 
of  the  footstalk.  De  Candolle  admits  but  one 
species,  with  two  varieties, — the  viridis  or  green 
tea,  with  "  lanceolate  flat  leaves,  three  times  as 
long  as  they  are  broad,"  and  the  Bohea,  with 
"  elliptical-oblong,  subrugose  leaves,  twice  as  long 
as  broad."  Lindley  recognizes  the  two  Linnaean 
species,  distinguishing  them  by  the  leaves,  which 
in  T.  viridis  are  acuminate,  and  emarginate  at 
the  apex,  and  in  T.  Bohea  are  smaller,  flatter, 
darker  green,  with  small  serratures,  and  terminate 
gradually  in  a  point,  but  are  not  at  all  acuminate 
or  emarginate.      (Flora  Medica,  120.) 

The  tea  plant  is  a  native  of  China  and  Japan, 
and  is  cultivated  in  both  countries,  but  most 
abundantly  in  the  former.  In  Japan  it  forms 
hedge  rows  around  the  rice  and  corn  fields:  in 
China,  whence  immense  quantities  of  tea  are  ex- 
ported, whole  fields  are  devoted  to  its  culture. 
It  is  propagated  from  the  seeds,  which  are  planted 
in  holes  at  certain  distances.  si\  or  eight 
being  placed  in  each  hole,  in  order  to  secure  the 
growth  of  one.  In  three  years  tlie  plant  yields 
leaves  for  collection,  and  in  six  attains  the  height 
of  a  man.  When  from  seven  to  ten  years  old.  it 
is  cut  down,  in  order  that  the  numerous  shoots 
which    issue   from   the   stump   may   afford   a    large! 

product,  of  the  Leave*.  These  aie  picked  sepa- 
rately  by   hand.      Three   harvests,   according   to 

Kaempfer,  are  usually  made  during  the  year: 
the  first  at  the  end  of  February,  the  second  at  the 
beginning  of  April,  and  the  third  in  June.     As  the 

youngest  leaves  are  the  best,  the  product  of  the 
first  collection  is  most  valuable,  while  that  of 
the  third,  consisting  of  the  oldest  leave-,  i-  com- 
paratively little  esteemed.  Sometimes  only  one 
or  two  harvests  are  made:  but  can-  is  always 
taken  to  assort  the  leaves  according  •<>  their  ape, 
and  thus  originate  numerous  commercial  varieties 
of  tea.  The  character  of  the  plant,  dependent 
upon  the  soil,  situation,  climate,  and  culture,  has 
also  a  great  influence  upon  the  value  of  the  leaves. 
It  is  said  that  the  best  1ca  is  procured  from  the 
shrubs  which  prow  upon  the  sides  <»f  steep  hills 
with  a  southern  exposure.  Though  the  plant 
prows  both  about  Pckin  in  the  north  and  Canton 
in  the  south  of  China,  it  is  said  to  attain  greater 
perfection  in  the  intermediate  count  ry.  in  the 
neighborhood  of  Nankin,  for  instance,  where  the 
climate  is  neither  so  cold  as  in  the  first -merit  ioned 
vicinity  nor  so  hot  as  in  the  s,.r0nd.  Some  of  the 
commercial  varieties  have  their  oripin  in  Ihis 
cause,  and  it  is  highly  probable,  thouph  the 
fact  has  not  been  certainly  proved,  that  difference 
in  species  may  be  another  source  of  diversity. 
After  having  been  pathered,  the  leaves  are  dried 
by  artificial  heat  in  shallow  iron  pans,  from  which 
they  are  removed  while  still  hot,  and  rolled  with 
the  finpers,  or  in  the  palm  of  the  hand,  so  as  to 
be  broupht  into  the  form  in  which  they  are  found 
in  commerce.  For  further  particulars  as  to  the 
cultivation  of  tea,  see  P.  J..  1871,  386.  The 
odor  of  the  tea  leaves  themselves  is  very  slipht, 
and  it  is  customary  to  mix  with  them  the  flowers 
of  certain  aromatic  plants,  as  those  of  the  oranpe, 
different  species  of  jasmine,  the  rose,  Osmanthus 
fragrans.  Lour.  (Olea  fragrans,  Thunb.),  of  the 
Oleaeeee,  and  Camellia  Rasanqua  (Thunb.?),  in 
order  to  render  them  pleasant  to  the  smell.  The 
(lowers  are  afterwards  separated  by  sifting  or 
otherwise.  (See  P.  J.,  xv.  112.)  Under  the 
name  of  flowers  of  tea  was  at  one  time  sold 
a  waste  product  consistinp  of  the  hair  of  young 
leaves,  but  recently  the  flowers  themselves   have 


been  used  to  make  a  beverage  (P.  J.,  71,  p. 
453).  The  cultivation  of  tea  has  been  success- 
fully introduced  into  Brazil  and  into  the  British 
possessions  in  India.  Samples  of  Himalaya  tea, 
chemically  examined  by  T.  Zoeller,  were  found  to 
be  equal  to  the  best  Chinese  product,  containing 
at  least  5  per  cent,  of  theine  and  5.38  per  cent,  of 
nitrogen.  (P.  J.,  1871,  102.)  Attempts  have  been 
made,  under  the  auspices  of  the  government,  to 
introduce  tea  culture  into  the   United  States. 

(An  elaborate  article  on  tea,  with  methods  of 
cultivation,  etc.,  by  Wm.  B.  Marshall,  U.  S.  Nat. 
Museum,  will  be  found  in  A.  J.  P.,  1903,  p.  79.) 

Bush  Tea  and  Honig  Thee,  used  at  Cape  Colony, 
South  Africa,  as  a  substitute  for  tea,  are  the 
dried  leaves  and  tops  of  several  species  of  Cyclopia, 
among  which  are  C.  subtcniaia,  Vog.,  C.  latifolia, 
DC,  C.  genistoides,  Vent.,  and  C.  sessiliflora, 
Eckl.  and  Zeyh.  (Fam.  Leguminosae) .  According 
to  the  analysis  of  Henry  G.  Greenish,  they  do 
not  contain  theine,  but  a  glucosidal  body,  cyclopia, 
C26H28O13.      [P.  J.,   xi.   549.) 

The  gross  imports  of  tea  into  the  United  States 
for  the  year  ending  Juno  30,  1904,  amounted  to 
]12,!»0.->,.->41  lbs.,  valued  at  $18,229,310.  In  188G, 
England  imported  145,000,000  lbs.  of  tea  from 
China,  and  81,000,000  lbs.  from  India.  Numerous 
varieties  exist  in  commerce,  differing  in  the  shape 
communicated  by  rolling,  in  color,  in  flavor,  or  in 
Strength;  hut  they  may  In-  all  arranged  in  the 
two  divisions  of  green  and  black  teas,  which,  at 
least  in  their  extremes,  differ  so  much  in  proper- 
ties that  it  is  difficult  to  conceive  that  they  are 
derived   from  the  same  species. 

Under  the  name  of  tea  oil  there  has  appeared 

in  the  London  markets  a  Chinese  lixed  oil  said 
to  be  derived  from  Camellia  drupifera,  Lour.  (C. 
(jlrthxi.  Wall.  I,  a  detailed  description  of  which, 
with  testa,  mav  be  found  in  the  /'.  ,/.,  vol.  xvi. 
<i.'!4.  A  similar  oil  is  prepared  in  Japan  from  the 
of  Camellia  japonioa,  I.,  (ibid.,  (>.'17,  704.) 
Properties. — Green    tea    is    characterized    by   a 

dark  grSSD  color.  Sometimes  inclining  mine  or  less 
to  blue  or  brown.  It  has  a  peculiar,  refreshing, 
somewhat  aromatic  odor,  and  an  astringent, 
slightly  pungent,  and  agreeably  bitterish  taste. 
Its  infusion  has  a  pale  pi  ecnish  -yel low  color,  with 
the  odor  and  taste  of  the  leaves.  According  to 
Warinpton.  who  examined  numerous  varieties  of 
tea  carefully,  both  by  the  microscope  and  chemi- 
cal tests,  many  of  the  preen  teas  imported  into 
Great  Britain  owe  their  color  to  a  powdery  coat- 
inp,  consistinp  of  calcium  sulphate  and  Prussian 
blue;  others  to  a  mixture  of  these  with  a  yel- 
lowish vegetable  substance:  and  others,  again,  to 
calcium  sulphate  alone.  (P.  J.,  iv.  37.)  Black 
tea  is  distinguished  by  a  dark  brown  color.  It 
is  usually  less  firmly  rolled  and  liphter  than  the 
preen,  and  contains  the  petioles  of  the  plant  min- 
gled with  the  leaves.  Its  odor  is  fainter,  and  of 
a  somewhat  different  character,  though  still  fra- 
grant. Its  taste,  like  that  of  green  tea.  is  astrin- 
gent and  bitterish,  but  is  less  pungent,  and  to 
many  persons  less  agreeable.  To  hot  water  it 
imparts  a  brown  color,  with  its  sensible  properties 
of  taste  and  odor.  These  vary  exceedingly  in 
decree  in  the  different  varieties,  and  some  black 
teas  are  almost  wholly  destitute  of  aromatic  or 
agreeable  flavor.  According  to  Blyth,  preen  tea 
is  prepared  from  young  leaves  which  are  roasted 
over  a  wood  fire  within  an  hour  or  two  after  being 
gathered;  while  the  black  tea  leaves,  on  the  other 
hand,  are  allowed  to  lie  in  heaps  for  ten  or  twelve 
hours  after  they  have  been  plucked,  during  which 
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time  they  undergo  a  sort  of  fermentation;  the 
leaves  then  pass  through  certain  processes,  and 
are  slowly  dried  over  charcoal  fires.  (VVynter 
Blyth,  Foods,  Composition  and  Analysis,  1903.) 
A  sophisticated  tea  is  largely  exported  from 
China,  consisting  of  powdered  tea  mixed  with 
sand  and  other  earth,  and  agglutinated  with  gum; 
that  which  is  to  pass  for  black  being  colored  with 
plumbago,  and  the  green  with  the  coating  above 
referred  to.  On  analysis,  these  teas  were  found 
to  afford  from  35  to  45  per  cent,  of  ashes,  while 
the  genuine  yields  only  5  per  cent.  A  very  full 
account  of  the  adulteration  of  tea  and  the  methods 
for  the  detection  of  the  same  may  be  found  in 
Allen,  Com.  Org.  Anal.,  2d  edition. 

The  analyses  below  i  by  Y.  Kozai  ( Bulletin 
No.  7,  Imperial  College  of  Agriculture,  Japan) 
have  a  special  value,  owing  to  the  author's  knowl- 
edge of  tea  manufacture.  Unusual  precautions 
were  taken  in  sampling  the  leaves,  to  insure 
strictly  parallel  specimens  being  taken.  The  fig- 
ures refer  to  the  moisture-free  leaves  in  each  case. 

Rochleder  found  also  a  peculiar  acid,  which 
he  calls  boheic  acid,  C7H10O6.  According  to  Sten- 
house,  the  tannin  of  tea,  though  always  accom- 
panied by  a  little  gallic  acid,  differs  essentially 
from  that  of  galls;  not  being,  like  it,  a  glucoside, 
but  yielding,  under  the  influence  of  sulphuric  acid, 
a  dark  brown  substance,  almost  insoluble  in  water. 
(See  A.  J.  P.,  1862,  254.)  For  article  on  the 
methods  of  analysis  of  tea  and  a  series  of  analyses 
of  different  varieties,  see  A.  J.  P.,  1887,  626.  The 
volatile  oil  is  citron-yellow,  lighter  than  water, 
has  a  strong  odor  of  the  tea  plant,  solidifies  easily 
by  cold,  and  resinifies  on  exposure  to  air.  It  is 
probably  one  of  the  principles  upon  which  depend 
the  effects  of  tea  upon  the  nervous  system.  Hence 
old  teas  are  less  energetic  than  the  recently  im- 
ported; and  it  is  said  that  the  fresh  leaves  have 
often  produced  dangerous  effects  in  China.  Never- 
theless, the  tannic  acid  is  not  without  influence 
upon  the  system;  and  it  is  not  improbable  that 
the  extractive  contributes  to  the  peculiar  influ- 
ence of  this  valuable  product.  Of  these  active 
ingredients,  the  volatile  oil,  tannic  acid,  and  ex- 
tractive are  found  most  largely,  according  to  the 
analysis  of  Mulder,  in  the  green  tea.  Theine, 
C8HioN402,  is  a  crystallizable  principle  discovered 
by  Oudry.  It  was  afterwards  proved  by  Jobst  to 
have  the  same  composition  as  caffeine  (trimethyl 
xanthine).  (See  Coffee,  Ilex,  Kola  Nuts,  and  Gua- 
rana,  page  605.)  According  to  Mulder^  it  exists 
in  tea  combined  with  tannic  acid.  Theine  has  a 
feebly  bitter  taste;  is,  in  the  state  of  crystals, 
soluble  in  46  parts  of  water,  53  of  alcohol,  and 
slightly  soluble  in  ether;  melts  at  about  236.8°  C. 
(458.3°  P.),  and  at  178°  C.  (352.4°  P.)  sublimes 
in  white  vapors,  which  condense  in  minute  needles. 
From  its  aqueous  solution  the  following  reagents 
precipitate  it;    phospho-molybdic  acid,  yellow  pre- 


cipitate; iodine  with  potassium  iodide,  dirty 
brown  precipitate;  platinum  chloride,  yellow  hair- 
like  crystals  insoluble  in  cold  hydrochloric  acid, 
slowly  separating;  auric  and  mercuric  chlorides 
and  silver  nitrate  also  give  precipitates.  Infusion 
of  galls  causes  a  deposit  of  theine  tannate,  which 
is  again,  however,  dissolved  by  heating  the  water. 
Kossel  discovered  in  1888  a  related  principle, 
theophylline  (dimethylxanthine) ,  but  only  in  very 
small  amounts.  It  is  now  made  synthetically  and 
has  been  introduced  into  medicine.  (See  Theocine). 

The  proportion  of  theine  found  in  tea  varies 
considerably,  the  general  range  being  from  three 
to  four  per  cent.  India  and  Ceylon  tea  usually 
contain  slightly  more  than  four  per  cent. 

Tea  is  astringent  and  gently  excitant,  and 
exerts  a  decided  influence  over  the  nervous  system, 
evinced  by  the  feelings  of  comfort  and  even  ex- 
hilaration which  it  produces,  and  the  unnatural 
wakefulness  to  which  it  gives  rise  when  taken  in 
unusual  quantities  or  by  those  unaccustomed  to 
its  use.  It  is  almost  exclusively  used  as  a  bever- 
age. Taken  moderately,  and  by  healthy  individ- 
uals, it  may  be  considered  as  perfectly  harmless; 
but  long  continued  in  excessive  quantity  it  is 
capable  of  inducing  unpleasant  nervous  and  dys- 
peptic symptoms.  Green  tea  is  decidedly  more  in- 
jurious in  these  respects  than  black,  and  should 
be  avoided  by  dyspeptic  individuals,  and  by  those 
whose  nervous  systems  are  peculiarly  excitable. 
As  a  medicine,  tea  may  sometimes  be  given  ad- 
vantageously in  diarrhoea,  and  a  strong  infusion 
will  often  be  found  to  relieve  nervous  headache. 
An  extract  is  made  from  it  in  China  which  is  said 
to  be  useful  in  fevers.  (See  Fluidextractum 
Camellia?,  National  Formulary.) 

Tegmin. — Under  this  name  a  surgical  dressing 
has  been  recommended;  it  is  an  emulsion  made 
from  yellow  wax,  one  part;  acacia,  two  parts; 
water,  three  parts;  it  also  contains  5  per  cent,  of 
zinc  oxide  and  a  little  wool  fat.  It  is  used  as  a 
protective  and  vehicle  for  skin  remedies. 

Telfairia  Pedata,  Hook.  (Joliffa  africana, 
Delile.) — The  seeds  of  this  East  African  plant 
yield  a  deep  yellow  fragrant  oil,  of  specific  gravity 
0.918,  containing  telfairic  acid.  (Chem.  Zeit. 
R.,  xxiv.  24.) 

Tellurium.  (Te.  Atomic  weight,  126.6.)— The 
first  physiological  investigations  as  to  the  action 
of  tellurium  were  made  by  Hansen  (Chem.  Gag., 
1854),  who  found  that  the  potassium  tellurate 
produces  in  dogs  vomiting,  with  stupor,  and  that 
in  the  dose  of  one  grain  three  times  a  day  it 
causes  in  man  cardiac  oppression,  nausea,  some 
salivation,  with  a  pronounced  garlic-like  odor  of 
the  breath.  These  investigations  have  been  ex- 
tended and  confirmed  by  William  J.  Gies  (M.  A., 
June,  1901),  who  found  that  in  doses  of  one-third 
of  a  grain  per  kilogramme  sodium  tellurate 
caused    in    the    dog    vomiting,    diarrhoea,    uncon- 


1  Analyses  of  Tea  ( percentage  composition). 


Caffeine  or  Theine 

Ether  Extract 

Hot-water  Extract 

Tannin  (as  Gallotannic  Acid) 
Other  Nitrogen  Free  Extract . 

Crude  Protein 

Crude  Fibre 

Ash 

Albuminoid  Nitrogen 

Caffeine  Nitrogen 

Amido-nitrogen 

Total  Nitrogen 


Unprepared  Leaves. 


3.30 

6.49 

50.97 

12.91 

27.86 

37.33 

10.44 

4.97 

4.11 

0.96 

0.91 

5.97 


Green  Tea. 

Black  Tea. 

3.20 

3.30 

5.52 

5.82 

53.74 

47.23 

10.64 

4.89 

31.43 

35.39 

37.43 

38.90 

10.06 

10.07 

4.92 

4.93 

3.94 

4.11 

0.93 

0.96 

1.18 

1.16 

5.99 

6.22 
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sciousness,  paralysis,  convulsions,  and  death,  with 
pronounced  inflammatory  changes  in  the  intes- 
tines and  kidneys  similar  to  those  seen  after 
arsenic.  Characteristic  was  the  pigmentation  of 
all  parts  of  the  body  by  metallic  tellurium. 
During  life  the  brown  or  greenish  discoloration 
of  urine  and  the  very  pronounced  garlicky  odor 
of  the  breath  were  almost  diagnostic.  The  con- 
tinuous administration  of  minute  doses  had  no 
effect  upon  metabolism,  but  if  the  amount  in- 
gested was  increased,  gastro-intestinal  irritation 
with  restlessness  soon  appeared.  Tellurium  was 
found  in  the  faeces,  urine,  breath,  and  skin  secre- 
tions. In  man  drowsiness,  nausea,  and  constipa- 
tion seemed  to  result  from  the  remedy,  given  in 
doses  up  to  half  a  grain.  There  was  also  a 
marked  anhidrotic  action,  even  in  healthy  men, 
appearing  fifteen  minutes  to  one  hour  after  the 
ingestion  of  the  dose.  Potassium  tellurate  is  an 
efficient  remedy  for  the  arrest  of  colliquative 
sweating,  but  the  pronounced  alliaceous  odor 
which  it  imparts  to  the  breath,  and  even  to  the 
perspiration,  greatly  interferes  with  its  use. 
Dose  of  potassium  or  sodium  tellurate,  one-sixth 
to   one-half   of  a   grain    (0.01-O.032   Gm.). 

Tephrosia.  Cracca  virginiana,  L.  (T.  virgin- 
iana, Pers.)  Turkey  Pea.  Wild  Pea.  Catgut. 
Goat's  Rue.  Hoary  Pea.  Devil's  Shoestring. 
Tephrosie,  Fr.,  G.  (Fam.  Leguminoss?.) — Several 
Bpeciefl  of  Cracca  are  employed  in  different  parts 
of  the  world,  though  unknown  in  general  com- 
iti<  roe.  They  are  leguminous  plants,  shrubby  or 
herbaceous,  with  leaves  unequally  pinnate,  and 
flowers  in  axillary  or  terminal  racemes.  They 
are  generally  possessed  of  cathartic  properlie-. 
their  leaves  or  roots  being  employed.  Plugge 
(Proc.  A.  Ph.  A.,  1897,  B60)  examined  the  root  of 
T.  maeropoda  and  found  a  poisonous  active  prin- 
ciple, not  identical  with  cytiafne.  Cracca  vir- 
giniana, L.,  grows  in  most  parts  of  the  Eastern 
United  States.  It  is  a  foot  or  two  high,  with 
pubescent  stems  and  leaves  and  handsome  ter- 
minal flowers.  (See  Griffith'!  Med.  lint..  EST.) 
The  roots,  which  are  slender,  Ian}:,  and  matted. 
are  tonic  and  aperient,  and  are  said  to  have  bean 
used  by  the  Indians  as  a  vermifuge,  given  in  the 
form  of  decoction. 

Terpinol. — This  is  not  a  simple  Iwdy,  but  a 
mixture  of  torpencs  with  variable  proportions  of 
an  alcohol,  terpincol,  C10H17OH.  It  forms  a  color- 
less oily  substance  with  a  hyacinthine  odor;  it  is 
produced  by  boilinjr  terpin  with  diluted  mineral 
acids.  It  is  insoluble  in  water,  but  readily  solu- 
ble in  alcohol  and  ether.  Terpinol  has  l>een  used 
in  chronic  bronchial  catarrh,  and  is  especially 
commended  by  Lazarus  when  there  is  much  irri- 
tation of  the  membrane  with  scanty  secretion. 
Janowsky  states  that  it  is  a  valuable  remedy  in 
haemoptysis.  The  do.se  is  three  to  five  minims 
(0.2-0.3  Cc.)  at  intervals  of  from  one  to  four 
hours,  administered   in  capsules. 

Terraline.  Terroline. — A  liquid  proprietary 
petroleum  product,  odorless  and  tasteless,  used 
internally  in  emulsions,  in  the  dose  of  from  one 
to  two  fluidrachms  (3.75-7.5  Cc).  See  Petro- 
latum  Liquidum,  page  924. 

Testa  Praeparata.  Prepared  Oyster-shell. 
Magistdre  de  Coquilles  (d'tcaMes")  d'Huitres,  Ft. 
Prdparirte  Austerschalen,  G. — "  Take  of  Oyster- 
shell  a  convenient  quantity.  Free  the  Oyster-shell 
from  extraneous  matter,  wash  it  with  boiling 
water,  and,  having  reduced  it  to  a  fine  powder, 
treat  this  in  the  manner  directed  for  Prepared 
Chalk."  V.  8.  1870.     Prepared  oyster-shell  differs 


from  prepared  chalk  in  containing  animal  matter, 
which,  being  very  intimately  blended  with  cal- 
cium carbonate,  is  supposed  by  some  physicians 
to  render  the  preparation  more  acceptable  to  a 
delicate  stomach.  It  is  given  as  an  antacid  in 
diarrhoea,  in  the  dose  of  from  ten  to  forty  grains 
(0.65-2.6  Gm.)  or  more,  frequently  repeated. 
A  preparation  was  introduced  into  use  in  this 
country,  under  the  name  of  Castillon's  powders, 
consisting  of  sago,  salep,  and  tragacanth,  each, 
in  powder,  a  drachm,  prepared  oyster-shell  a  scru- 
ple, and  sufficient  cochineal  to  give  color  to  the 
mixture.  A  drachm  of  this  is  boiled  in  a  pint  of 
milk,  and  the  decoction  used  ad  libitum  as  a  diet 
in  chronic  bowel  affections. 

Tetragastris.  Tetragastris  panamensis  (Engl.). 
Hedwigia  balsamifera  (Engl.).  Bois  Cochon,  or 
Sucrier  de  Montague,  Fr.  (Fam.  Burseracese. ) 
This  native  of  the  Antilles  has  been  examined  by 
Gaucher, Combemale,  ..nd  Marestang  (France  M6d., 
October,  1888),  who  find  in  it  an  alkaloid  and  a 
resin.  The  extract  of  the  root  and  stems  produces 
in  the  guinea  pig  rapid  and  considerable  lowering 
of  temperature,  progressive  paralysis,  general  con- 
vulsions, dilatation  of  the  pupils,  respiratory  irreg- 
ularity, and  cardiac  paresis.  The  alkaloid  was 
found  to  be  a  convulsive  agent,  acting  upon  the 
spinal  cord.  The  resin,  which  seemed  much  more 
active   than   the  alkaloid,  acted  as  a  paralyzant. 

Tetranthera. — From  the  bark  of  the  lauraceous 
plant,  T.  citrata  (T.  Brawa,  Bl.,  T.  intermedia, 
HI.),  J.  1).  Filippo  has  extracted  an  alkaloid, 
lauro-lituuuu.       (See   A.   Pharm.,    1898,  601.) 

Teucrium.  T<ucrmm  Chamtrdrys,  L.  German- 
der. Chamccdrys.  Petit  Clu'ite.  Fr.  Edlar,  Gaman- 
derlein,  Prauenbiss,  (J. — A  small  European  labiate, 
which  has  been  employed  as  a  mild  corroborant 
in  uterine,  rheumatic,  gouty,  and  scrofulous  affec- 
tions, and  intermittent  fevers.  Germander  was 
an  ingredient  in  the  Portland  powder,  noted  as 
a  remedy  in  gout.  This  powder,  according  to 
the  original  prescription,  consisted  of  equal  parts 
of  the  loots  of  Aristolochia  rotunda)  L.,  and 
Gcntiana  lutea,  L.,  of  the  tops  and  leaves  of 
Teucrium  Chamoedrys,  L.,  and  Krjthrcea  Cen- 
tnurium  (L. ),  Pers.,  and  of  the  leaves  of  Ajuga 
Chama-jiitys,  Schreb.,  or  ground  pine.  The  dose 
\sas  a  drachm  every  morning  before  breakfast  for 
three  months,  then  forty  grains  for  three  months, 
afterwards  half  a  drachm  for  six  months,  and 
finally  half  a  drachm  every  other  day  for  a  year. 
(Parr.)  Two  other  species  of  Teucrium  have 
been  used  in  medicine, — T.  Marum,  L.,  cat  thyme, 
or  Syrian  herb  mastich,  indigenous  in  the  south 
of  Europe,  and  T.  Scordium,  L.,  or  water  ger- 
mander, growing  in  the  higher  latitudes  of  the 
same  continent.  The  former  is  a  warm,  stimu- 
lating, aromatic  bitter,  and  has  been  recom- 
mended in  hysteria,  amenorrhea,  and  nervous 
debility;  the  latter  has  the  odor  of  garlic,  and  a 
bitter,  somewhat  pungent  taste,  and  was  formerly 
highly  esteemed  as  a  corroborant  in  low  forms  of 
disease;  but  neither  of  them  is  now  much  em- 
ployed. T.  Marum  is  an  errhine,  and  was  for- 
merly an  ingredient  of  the  Pulvis  Asari  Composi- 
tus.  The  dose  of  either  of  the  three  species  is 
about  half  a  drachm  (2.0  Gm.)._  A  plant  said  to 
have  been  used  advantageously  in  cholera  in  the 
Levant,  a  specimen  of  which  was  sent  to  Paris, 
proved  to  be  Teucrium  Polium,  L.  (J.  P.  C, 
xv.  352.)  Moorhof  (Ph.  Cent.,  1893,  89)  pre- 
pared a  purified  liquid  extract  from  T.  Scordium, 
and  named  it  teucrin,  which  he  recommends  in 
the  treatment   of  fungoid  diseases  and  abscesses. 
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Tfol  is  an  argillaceous  earth,  containing  free 
gelatinous  silica,  which  is  largely  used  in  North- 
ern Africa  as  a  substitute  for  soap.  It  has  been 
strongly  recommended  by  Lahache  for  the  pur- 
pose of  emulsifying  tar  oil  and  for  disinfecting 
purposes. 

Thalictrum. — It  appears  probable  that  many 
species  of  this  genus  (Fain.  Ranunculaceae)  have 
active  medicinal  or  toxic  properties.  In  1879  Hen- 
riot  and  Doassans  asserted  that  they  had  sepa- 
rated from  the  roots  of  the  Thalictrum  macro- 
carpum,  Gren.,  a  crystalline  yellow  substance, 
having  very  pronounced  toxic  principles,  analo- 
gous to  those  of  curare;  and  subsequently  stated 
(C.  R.  S.  B.,  1880)  that  this  substance  really 
consists  of  two  principles, — an  alkaloid,  thalic- 
trine,  obtained  in  the  form  of  prismatic  needles, 
insoluble  in  water,  soluble  in  alcohol,  forming 
crystalline  salts  with  acids,  and  macrocarpin, 
a  yellow  crystalline  body,  soluble  in  water,  repre- 
senting the  coloring  principle  of  thalictrum. 
Subsequently  berberine  was  found  by  Doassans 
and  Mousset  in  Thalictrum  flavum,  L.,  Fen  Rue 
or  Monk's  Rhubarb,  macrocarpin  being,  according 
to  this  authority,  very  closely  allied  to  berberine, 
but  differing  in  that  its  color  is  not  affected  by 
ammonia.  Rochebrune  (Toxicolog.  Africaine,  i.) 
has  found  both  thalictrine  and  macrocarpin  in  the 
roots  of  Thalictrum  glaucum,  Desf.,  of  Spain. 
Thalictrine  he  states  to  be  a  very  active  cardiac 
poison,  producing  loss  of  power,  convulsive  move- 
ments, irregularity  and  depression  of  the  heart's 
beat,  and  finally  death  in  some  cases  in  convul- 
sions. According  to  Rochebrune,  thalictrine  also 
exists  in  the  African  species  Thalictrum  rhyncho- 
carpum,  Q.  Dillon  and  A.  Rich. 

Thalline.  Tetrahydroparaquinanisol  or  Tetra- 
hydroparamethyloxyquinoline.  CgHgH^N  ( OCH3 ) . 
The  term  anisol  is  applied  to  the  methyl  ether  of 
phenol,  and  it  is  therefore  methyloxybenzene. 
Skraup's  synthesis  of  quinoline,  C9H7N,  was 
effected  by  heating  aniline  or  amidobenzene  with 
nitrobenzene,  glycerin,  and  sulphuric  acid.  By 
taking  instead  paramidoanisol,  paranitroanisol, 
glycerin,  and  sulphuric  acid,  Skraup  obtained 
paraquinanisol,  C9H6N(0CH3).  This  is  then 
treated  with  tin  and  hydrochloric  acid,  when  it 
takes  up  four  atoms  of  hydrogen  and  becomes 
C9H6H4N(0CH3).  The  name  thalline  was  given 
to  this  base  because  of  the  deep  green  color  pro- 
duced by  ferric  chloride  and  other  oxidizing 
agents.  The  base  thalline  is  obtained  in  well- 
formed  rhombic  crystals,  which  fuse  at  40°  C. 
(104°  F.),  and  recrystallize  on  cooling,  ft  shows 
a  neutral  reaction  and  has  a  characteristic  aro- 
matic odor  resembling  that  of  coumarin.  It  is 
soluble  in  water,  alcohol,  and  ether. 

Thalline  sulphate  is  a  white  crystalline  powder 
which  loses  its  two  molecules  of  water  of  crystal- 
lization at  100°  C.  (212°  F)  and  melts  at  110° 
C.  (230°  F.).  It  is  soluble  in  five  times  its 
weight  of  cold  water  and  freely  soluble  in  boiling 
water,  soluble  in  100  parts  of  alcohol.  Both  solu- 
tions turn  brownish  on  exposure  to  air  and  light. 
The  odor  of  the  sulphate  recalls  that  of  anisol. 
Thalline  tartrate  is  a  white  crystalline  powder, 
fusing  at  155°  C.  (311°  F.),  and  possessing  a 
coumarin-like  odor.  It  is  soluble  in  ten  parts  of 
water  and  hardly  soluble  in  alcohol.  Its  aqueous 
solution  has  an  acid  reaction. 

Thalline  tartrate  and  sulphate  are  medicinally 
equivalent.  They  are  powerful  antipyretics,  act- 
ing also,  when  in  sufficient  dose,  as  depressants 
both   upon   the   vasomotor   system    and   upon   the 


heart,  and,  according  to  A.  Robin,  checking  tissue 
waste  in  the  body,  and  having  a  very  marked 
tendency  to  attack  the  red  blood  corpuscles. 
These  salts  have  been  used  in  practical  medicine, 
in  doses  of  from  four  to  eight  grains  (0.26-0.5 
Gm. ),  but  are  so  prone  to  produce  disagreeable 
symptoms,  such  as  marked  cyanosis,  vomiting, 
diarrhoea,  albuminuria,  etc.,  that  their  employ- 
ment has  been  abandoned.  According  to  Kreis, 
in  from  4  to  4£  per  cent,  solution  they  are  active 
germicides,  and  the  frequent  use  of  urethral  in- 
jections of  the  1  to  2  per  cent,  solution  has  been 
found  very  useful  in  chronic  gonorrhoea.  Mon- 
corvo  states  that  thalline  is  an  active  haemostatic. 

Thallium.  (Tl.  Atomic  weight,  202.6.)— This 
metal,  discovered  by  spectrum  analysis,  has  been 
found  to  prevail  widely  in  nature.  The  credit  of 
its  discovery  by  Crookes  in  1861  has  been  dis- 
puted by  Lamy.  Although  the  absorption  of  the 
salts  of  thallium  appears  to  be  slow  they  are 
certainly  distributed  everywhere,  their  presence 
having  been  recognized  by  Lamy  by  the  green  spec- 
troscopic line  in  all  the  tissues  of  poisoned  animals. 
Small  doses  may  be  tolerated  for  a  short  time, 
but  according  to  William  Marine  have  a  cumu- 
lative effect,  so  that  after  the  continued  use  of  the 
poison  the  appetite  is  impaired,  intestinal  pain 
is  felt,  and  vomiting  occurs,  with  diarrhoea,  hem- 
orrhage, salivation,  and  emaciation.  General  de- 
bility, embarrassed  respiration,  weakness  of  the 
circulation,  disordered  muscular  action,  as  tremors 
and  want  of  co-ordination  are  added  to  the 
other  symptoms,  and,  when  the  poisoning  be- 
comes general,  conjunctivitis,  with  free  secretion 
of  mucus,  is  a  frequent  symptom.  After  death, 
small  effusions  of  blood  and  infiltration  of  the 
lungs  are  observed,  as  are  also  intense  congestion 
of  the  bowels,  copious  pericardial  effusion,  and 
ecchymoses  on  the  heart's  surface.  Cases  of  poi- 
soning in  man  have  been  extremely  few,  but  in  a 
physician  who  took  for  experimental  purposes 
from  two  to  four  grains  (0.13-0.26  Gm.)  in  a  week, 
and  a  month  later  the  same  amount  in  similar 
manner,  no  symptoms  followed  the  first  lot  taken 
except  numbness  of  the  toes  and  finger  tips.  The 
second  dose  produced  diarrhoea,  increased  numb- 
ness of  the  feet  and  hands,  extending  to  the  body, 
with  pains,  muscular  weakness,  and  tenderness 
over  the  nerve  trunks,  especially  in  the  lower  ex- 
tremities. As  both  lead  and  arsenic,  however, 
were  found  in  the  urine  of  this  patient,  some 
doubt  must  exist  how  far  the  symptoms  were 
really  due  to  thallium.  (Ballard,  Reports  Bos- 
ton City  Hospital,  1902.)  That  thallium,  how- 
ever, can  produce  widespread  general  neuritis  is 
strongly  indicated  by  the  violent  pains,  espe- 
cially of  the  legs,  which  have  been  noted  by 
Lamy,  by  Combemale,  and  other  observers,  and 
also  by  the  muscular  atrophy  which  appears  to 
be  pronounced  in  chronic  poisoning  by  the  drug 
in  the  lower  animals.  Curci  indeed  claims  that 
thallium  is  exclusively  a  muscle  poison,  and  as 
long  ago  as  1874  Rabuteau  recorded  that  after 
death  from  thallium  the  muscles  did  not  respond 
to  irritation.     (See  Ed.  M.  J.,  1874.) 

A  symptom  which  was  produced  in  the  lower 
animals  by  Buschke  and  by  Bettmann,  and  has 
been  reported  in  various  cases  as  occurring  in 
man,  is  loss  of  hair.  Thus,  Guinard,  in  1898, 
found  that  the  taking  of  nine  pills  of  0.05  Gm.  each 
of  the  thallium  acetate  was  followed  by  pronounced 
alopecia.  Pozzi  and  Courtade  assert  that  in  some 
eases  thallium  causes  swelling  of  the  gums  with 
a   blue  line  at  the   junction  with  the  teeth,   but 
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this  symptom  seems  not  to  have  been  noticed  by 
other  observers.  In  1898  Combemale  claimed 
that  in  doses  of  one  and  a  half  grains  ( 0.096  Gm. ) , 
given  at  bedtime,  thallium  acetate  is  a  valuable 
remedy  in  the  colliquative  sweats  of  phthisis; 
that  it  is  effective  has  been  proved  by  Huchard 
and  others;  but  in  many  cases  it  has  produced 
severe  peripheral  pains,  loss  of  hair,  abdominal 
disturbance,  and  other  very  disagreeable  symp- 
toms. 

Thanatol.      Guaethol.     Ajacol.     Pyro-catcchin- 

mono-ethyl-ether.       ^H^gg2*16,^)-  Tllis    is 

an  oily  liquid,  homologous  with  guaiacol,  and 
having  similar  medicinal  properties.  See  page 
L607. 

Thapsia.  T.  (larganica,  L.  Thapsic,  Faux 
Ffiiouil,  Fr.  Thapsie,  G. — An  umbelliferous  plant, 
growing  in  Southeastern  Europe,  and  well  known 
to  the  ancients,  named  from  the  isle  of  Thapsos. 
where  it  was  obtained.  Theophrastus  speaks  of 
its  root  as  emetic  and  purgative.  After  lonp  neg- 
lect this  plant  has  obtained  a  foothold  in  the 
French  Codex,  which  reoognia  ■/   Thapsia' 

prepared  by  exhausting  the  barb  of  the  root  with 
alcohol  and  evaporating  to  a  soft  extract.  From 
this  extract  the  Codex  further  directs  that  an 
Fmplostrum  Tltapsicr  shall  be  so  prepared  a-  to 
contain  7  per  cent,  of  the  resin  combined  with 
yellow  wax,  turpentine,  and  colophony.  The  bark 
of  the  root  and  the  resin  are  both  objects  of 
commerce.  The  bark  is  described  by  Stanislaus 
Martin  as  almost  always  doubly  quilled,  unless 
where  altogether  in  small  fragments,  exteriorly 
i  DgOM  with  the  epidermis  here  and  there  detached 

in  patehee  larger  or  smaller,  and  of  a  deep  brown 

<olor.  interiorly  smooth  and  whitish,  and  of  a 
fibrous  fracture.  The  size  of  the  pieces  varies, 
the  largest  not  exceeding  twenty  four  inches  in 
length  and  an  inch  in  circumference.  At  the  jxiint 
where  the  root  is  attached  to  the  stem  there  is 
often  adherent  a  ligneous  fibre  about  an  inch 
long,   and   over   the   whole   "-in  face   there   are   found 

but  few  radicles,  it  is  .-.aid  that  great  ears  li 
mwiomj,  in  removing  the  root  from  the  bales. 

not    to    be    injured    by    the    powder    which    c- 
and  which  pauses  itching  and  swellings  of  the  Eaee 
and    hands.       Hy    submitting    thapsia    to    the 
eessive    action    of    alcohol     ami    ether     PMSSOb1    ob- 
tained  two   resins.     Sulphuric  acid   colored   that 

soluble  in  alcohol  scat  let.  that  Soluble  in  clhcr 
blue.  (,/.  /'.  C,  4e  ser.,  xi.  328.)  Canzoneri  finds 
that     the     ethereal     extract     is     an     amber-colored 

Byrupy    resin     possrsiinfr    vesicating    properties. 

Prom  it  he  has  obtained  two  acids.  ucloic  or  rxipry- 
lie  acid,  and  lhapsic  acid,  besides  a  neutral  non- 
nitrogenous  vesicating  Bubstanee.  (See  A.  ./.  /'.. 
vol.  xiv.  .'{25.)  Oasenave  objects  to  the  piaster 
prepared  from  the  resin,  and  kept  in  mas* 
it  deteriorates  by  time.  He  proposes  the  follow- 
ing method  of  preparing  a  plaster  extempora- 
neously when  wanted.  Dissolve  the  resin  in  alco- 
hol, and  with  the  aid  of  a  brush  spread  it  on  a 
suitable  recipient,  which  may  be  ordinary  plaster, 
waxed  taffetas,  or  simply  gummed  paper.  A 
Bingie  layer  is  sufficient  for  the  purpose  of  an 
active  revulsion,  but  the  effect  may  be  increased 
at  pleasure  bv  increasing  the  number  of  layers. 
(./.  /'.  C.  1868,  29.)  The  French  thapsia  plaster 
is  an  exceedingly  active  counter-irritant,  pro- 
ducing much  inflammation  of  the  skin  with  an 
eczematous  eruption  and  intolerable  itching,  and, 
if  the  application  be  maintained,  finally  an  ulcer- 
ated  and   suppurated    surface,   which   on    healing 


leaves  behind  it  pronounced  scars.  The  thera- 
peutic action  of  the  plaster  is  that  of  a  severe 
counter-irritant. 

The  resin  from  the  root  of  Thapsia  Sylphium, 
St.-Laz.,  an  Algerian  plant,  which  most  botanists 
believe  to  be  a  simple  variety  of  T.  Garganica,  L., 
is,  according  to  Herlaut,  more  active  than  that  of 
the  official  plant.  (Proc.  A.  Ph.  A.,  xxvi.  250.) 
Heckel  and  Schlagdenhauffen  {N.  R.,  June  and 
July,  1887)  find  in  the  root  of  Thapsia  villosa, 
L.,  a  vesicant  resin,  which  acts  more  slowly  and 
gently  than  does  that  of  T.  Garganica. 

Theobromine  -  acetyl  *  methylene  -  salicylate. 
Diurazin. — This  is  said  to  be  a  condensation 
product  containing  30  per  cent,  of  theobromine, 
55  per  cent,  of  salicylic  acid,  and  6  per  cent,  of 
formaldehyde,  and  has  been  recommended  as  a 
diuretic  in  dropsy  in  doses  of  six  grains  (0.4 
Gm. ) . 

Thermin.  Telrahydro-fS-naphthylamine  Hydro- 
chloride. Ci0H7.H4.'\H2.HCl.— The  tetrahydro 
addition  compound  is  formed  when  metallic  so- 
dium is  caused  to  act  upon  naphthylamine  in 
boiling  amy]  alcohol  solution.  The  hydrochloride 
lias  been  brought  forward  by  Filehne  of  Breshui, 
as  a  local  mydriatic  of  extraordinary  power.  It 
is  asserted  that  in  from  1  to  .">  per  cent,  solution 
it  dilates  the  pupil  more  widely  than  does  atro- 
pine. 

Thermodin.  Acetyl  para-cthoxyphcnyl-ure- 
ihanc.  C6H4<0C2n6)N(C()Cll3)C(H)C2lI6.— A  de- 
rivative of  methane  in  the  form  of  a  colorless, 
crystalline  powder,  fusing  at  from  K(i°  to  88°  C. 
i  i.S(;.8°-l!*0.4°  I'.),  insoluble  in  water.  It  is 
umk!  as  an  antipyretic  in  doses  of  from  five  to  fif- 
teen grains  (0.32-1.0  Gnu). 

Thermol.  \c<  tyl  salicyl-phcnctidin.  C17II17 
\'<)4. — This  substance,  proposed  by  S.  Ivewis  Sum- 
mers, is  a  white,  crystalline,  odorless,  tasteless 
powder,  which  is  claimed  to  be  a  harmless  and 
active  antipyretic  and  analgesic,  and  as  such  has 
been  used  to  a  considerable  extent  in  typhoid 
neuralgia,  dysmmorrhaea,  migraine,  etc.; 
also,  as  an  antispasmodic  in  whooping  cough. 
three  to  fifteen  grains  (0.2-1.0  Cm.). 

Thevetia.  Yoootli. —  Inhabiting  the  damp,  hot 
valleys  ,,f  the  Mexican  Cordilleras  is  a  large  tree 
belonging  to  the  apocynaceaj,  whose  fruits  are 
known  by  the  natives  as  huesos  6  codoa  de  fraile, 
or  fruit's  <  Ihtnr  bones,  and  are  used  as  a  topical 
application  in  hemorrhoids.  The  tree  is  the  Theve- 
tia Yocotli,  DC.  (A.  DeC,  Prodromus,  viii.  343.) 
In  the  seeds  Herrera  found  a  pducosido,  ih<i<- 
\.  ■/.  I'..  1S77.  145.)  Closely  allied  to  T. 
YoootU  is  T.  nereifolia,  Juss.  (Prodromus,  viii. 
343),  a  tree  which  probably  grows  also  in 
Mexico,  but  has  been  found  by  botanists  chiefly, 
if  not  solely,  in  the  West  Indian  Islands,  Colom- 
bia. Peru,  and  others  parts  of  South  America. 
De  Vrij  very  many  years  a<ro  discovered  in  its 
seeds  a  glucoside  which  was  closely  studied  hy 
Bias.  I  Veues  Jahrb.  f.  l'harmacie,  Bd.  xxxiv. 
1854,  l.i  Be  gave  it  the  name  of  thevetin,  and 
the  formula  CS4H84024,  and  believed  it  to  be  iden- 
tical with  oerberm,  previously  found  by  Oudemann 
in  Cerbera  Odallam,  Ham.,  also  an  apocynaccu- 
plant.  Plugge  (A.  Pharm.,  1893,  10)  has  made  a 
very  thorough  study  of  the  cerberin  from  Cerbera 
Odallam,  Gaertner,  and  finds  that  it  is  not  identi- 
cal with  either  tanghinin  or  thevetin.  With  the 
former  it  is  isomeric,  showing  the  same  percentage 
composition,  but  has  different  crystalline  form  and 
melting  point.— cerberin  192°  C.  (377.6°  F.),  tan- 
ghinin   182°   C.    (359.6°    F.).      From   thevetin   it 
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differs  not  only  in  composition,  but  in  the  nature 
of  the  decomposition  products.  Cerberin,  C27H40 
08,  is  decomposed  into  cerberetin,  C19H26O4,  a 
citron-yellow  amorphous  powder  melting  at  85.5° 
C.  (186°  F.),  and  glucose,  while  thevetin,  C64 
H84O.54,  is  split  into  theveresin,  C48H7oOi7,  a  white 
powder,    and   glucose. 

Merck  (Jahresb.  fiir  1892,  57)  has  described 
a  glucoside  cerberin  to  which  lie  gives  the  formula 
C25H36O12.  He  states  that  it  was  obtained  from 
a  Mexican  plant,  probably  Thevetia  Yccotli. 
Whether  this  glucoside  is  identical  with  the 
thevetin  of  Bias  cannot  be  definitely  stated.  Bias 
found  that  the  thevetin  of  De  Vrij  boiled  in 
diluted  sulphuric  acid  splits  into  glucose  and 
theveresin,  which  has  the  formula  C48H70O17. 
Thevetin  occurs  in  minute  crystals,  odorless,  of 
bitter  taste,  slightly  soluble  in  cold  water  (twelve 
parts),  freely  so  in  boiling  water,  diluted  and 
strong  alcohol,  acetic  acid,  insoluble  in  ether. 
Its  most  characteristic  reaction  appears  to  be 
its  dissolving  in  concentrated  sulphuric  acid,  with 
the  production  of  a  reddish-brown  color,  changing 
to  a  cherry-red,  and  after  some  hours  to  a  violet 
color.  In  commerce  it  occurs  as  a  yellowish- 
Avhite,  amorphous  bitter  powder,  easily  soluble  in 
water  and  alcohol.  Theveresin  is  only  slightly 
soluble  in  boiling  water.  These  substances  are 
active  poisons.  A  number  of  cases  of  poisoning 
by  the  seeds  of  the  East  Indian  thevetia  have 
occurred;  the  symptoms  have  been  repeated 
vomiting,  a  slow,  very  feeble  pulse,  delirium, 
convulsive  movements,  and  coma.  The  physi- 
ological action  of  the  thevetin  from  T.  nereifolia 
has  been  investigated  chiefly  by  Konig.  (A.  E. 
P.  P.,  Bd.  v.  228.) 

David  Cerna  finds  that  the  glucoside  of  T. 
Yccotli  (P.  M.  T.,  ix.  396)  with  sulphuric  acid 
affords  a  clear  greenish-yellow  solution  gradually 
passing  to  brown  and  brownish  violet,  and  finally 
becoming  a  permanent  cherry-brown  color,  which 
changes  on  the  addition  of  potassium  bicarbonate 
to  an  emerald-green;  also  that  it  is  in  moderate 
doses  stimulant  both  to  the  circulation  and 
respiration,  but  finally  paralyzes  the  heart  muscle 
and  the  respiratory  apparatus;  that  it  causes 
cerebral  convulsions  and  spinal  paralysis,  abol- 
ishing sensation  and  reflex  activity  before  volun- 
tary movement  by  an  influence  upon  the  sensory 
nerves  or  spinal  tract.  Zotos  N.  Zotos  (In.  Dis., 
Dorpat,  1892)  states  that  cerberin  belongs 
physiologically   to   the   digital  in   group. 

Thialdine.  C6Hi3NS2. — This  substance,  ob- 
tained when  hydrogen  sulphide  acts  upon  alde- 
hyde-ammonia in  aqueous  solution,  forms  crys- 
tals melting  at  43°  C.  (109.4°  F.),  which  are  but 
slightly  soluble  in  water,  more  easily  in  alcohol. 
It  has  been  investigated  by  Lusini,  who  found  it 
a  general  paralyzing  agent,  acting  powerfully 
upon  the  heart,  which  it  arrests  in  diastole; 
while  carbothialdine,  C5H10N2S2,  formed  by  the 
action  of  carbon  disulphide  in  alcoholic  solution 
upon  aldehyde-ammonia,  acts  as  a  tetanizing 
agent  and  does  not  affect  the  heart.  (See 
Nouv.  Rem.,  Nov.   1890.) 

Thigenol. — This  proposed  substitute  for  ich- 
thyol is  said  to  be  the  sodium  salt  of  a  sulphonic 
acid  of  a  synthetic  sulphur  oil.  and  has  been  used 
in  20  per  cent,  ointment  for  the  treatment  of 
dermatitis,  prurigo,  and  other  diseases  of  the 
skin.      (K.  T.  TT.,  1902,  No.  6.) 

Thilanin. — This  substance  is  said  to  be  made 
by  the  action  of  sulphur  upon  lanolin.  It  is  of 
the    consistence   of   lanolin,    of    a   brownish    color 


and  peculiar  odor.  It  is  said  not  to  be  irritating, 
and  has  been  used  without  dilution  with  asserted 
excellent  results  in  chronic  eczema  and  other  skin 
eruptions  in  which  uncombined  sulphur  has  been 
employed. 

Thiocol.        Potassium     Ouaiacol     Sulphonate. 

rOH 

C6H3  -I  OCH3.      This  is  a  fine  white  powder,  having 

(.SO3K 
a  taste  at  first  bitter  and  afterwards  sweetish; 
readily  soluble  in  water;  containing  about  60 
per  cent,  of  guaiacol.  It  is  pleasant  to  the  taste 
and  not  irritant  to  the  gastric  or  other  mucous 
membranes.  Its  freedom  from  odor,  ready  absorp- 
tion and  non-irritant  action  on  the  mucous  mem- 
brane are  among  its  recommendations  that  have 
been  reported  by  its  introducers.  The  original 
commendation  of  it  by  C.  Schwartz  (K.  T.  W., 
1898),  in  tuberculosis,  chronic  bronchitis  and 
intestinal  catarrh,  has  been  confirmed  by  various 
clinicians.  Forty-five  grains  (3.0  Gm.)  of  it  may 
be  given  during  the  day,  increased  to  one  hundred 
grains    (6.5  Gm.)    a   day. 

Thiol. — This  is  a  thin,  dark  brown,  neutral 
liquid,  with  an  odor  somewhat  like  that  of  Rus- 
sia leather,  having  a  specific  gravity  of  from 
1.082  to  1.089;  its  aqueous  solution  is  trans- 
parent, froths  when  shaken,  and  is  not  precipi- 
tated by  strong  alcohol ;  it  is  also  feebly  solu- 
ble in  glycerin.  On  evaporation,  liquid  thiol 
yields  about  40  per  cent,  of  dried  thiol.  It  is 
prepared  from  paraffin  oils  of  from  0.89  to  0.90 
sp.  gr.,  which  are  treated  with  sulphur  at  high 
temperatures.  The  unsaturated  hydrocarbons 
(olefins,  etc.)  are  alone  attacked,  and  these  are 
then  extracted  by  suitable  solvents  from  the 
saturated  hydrocarbons.  They  are  then  acted 
upon  by  concentrated  sulphuric  acid  at  low  tem- 
peratures, and  the  thiol  separated  out  by  the 
addition  of  ice.  It  may  then  be  evaporated  in 
vacuo  to  either  thiolum  liquidum  or  thiolum  sic- 
cum.  It  is  asserted  that  thiol  possesses  the 
remedial  properties  of  ichthyol,  and  is  superior 
on  account  of  being  odorless.  It  has  been  used  in 
eczema,  syphilitic  and  other  superficial  ulcerations, 
acute  infiltration  of  joints,  sprains,  contusions,  ery- 
sipelas, etc.,  precisely  as  has  ichthyol.  The  liquid 
is  Tised  in  the  form  of  a  solution  or  ointment; 
the  dried  thiol  is  sometimes  employed  as  a  pow- 
der. In  rheumatism  thiol  has  been  given  in- 
ternally in  doses  of  from  five  to  ten  minims  (0.3- 
0.6  Cc. ) ,  or  the  dried  preparation  in  doses  of  from 
one  to  two  grains   (0.065-0.13  Gm.). 

Thiolinic  Acid. — This  is  a  darkish  green 
extract-like  mass,  having  the  odor  of  mustard, 
which  has  been  called  sulphurated  linseed  oil. 
It  is  insoluble  in  water;  soluble  in  alcohol.  Its 
alkaline  combinations,  especially  with  the  sodium 
salts,  have  been  recommended  as  substitutes  for 
thiol  and  ichthyol. 

Thiophene  (C4H4S)  was  recognized  by  Vic- 
tor Meyer  in  1883  as  being  an  invariable  accom- 
paniment of  benzene  as  produced  from  coal  tar, 
and  because  of  the  similarity  of  properties  ad- 
hering very  closely  to  it  through  all  reactions. 
It  can  be  separated  by  shaking  up  the  benzene 
with  one-tenth  of  its  bulk  of  concentrated  sul- 
phuric acid  until  the  addition  of  a  little  isatine 
no  longer  produces  a  blue  color  (indophenin  re- 
action). Thiophene  is  a  colorless,  mobile  oil, 
of  faint  odor,  and  boils  at  84°  C.  (183.2°  F.). 
Just  as  benzene  is  accompanied  in  coal  tar  by 
toluene,  xylene,  and  higher  homologues,  so  thio- 
phene is  accompanied  by  thiotolene   (methyl-thio- 
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phene),  C4H3S.CH3,  and  thioxene  (dimethyl-thio- 
phene),  C4H2S.  ( CH3 )  2.  Thiophene  and  its  homo- 
logues  yield  a  large  number  of  brilliant  dye  colors 
analogous  to  those  derived  from  benzene.  It  was 
first  physiologically  tested  by  A.  Heffter  {A.  G. 
P.,  39,  420),  who  found  that  it  appeared  in  the 
urine,  and  lessened  the  elimination  of  sulphuric 
acid  in  the  urine.  E.  Spiegler  (Th.  M.,  Feb. 
1892)  has  employed  in  skin  diseases — 1,  Sodium 
thiophene  sulphonate,  C4H3S — NaSOa;  2,  Thio- 
phenediiodide,  C4H2I2S.  The  first  of  these  com- 
pounds is  a  white  crystalline  powder,  containing 
33  per  cent,  of  sulphur,  having  a  feeble,  disagree- 
able odor.  It  was  found  in  the  form  of  an  oint- 
ment to  act  very  well  in  prurigo  with  eczema. 
Thiophenediiodide  occurs  in  tabular  crystals, 
melting  at  40.5°  C.  (105°  F. ),  having  a  charac- 
teristic, not  disagreeable  odor,  insoluble  in 
water,  but  very  feebly  soluble  in  ether,  chloro- 
form, and  warm  alcohol,  soluble  with  difficulty 
in  cold  alcohol ;  containing  75..")  per  cent,  of 
iodine  and  9.5  per  cent,  of  sulphur.  It  was 
found  to  be  antiseptic  and  is  one  of  the  com- 
pounds suggested  as  a  substitute  for  iodoform. 

Thioresorcin.  CeH4(()S)2. — A  yellowish-gray 
powder,  insoluble  in  water,  made  by  fusing  to- 
gether one  molecule  of  resoroinol  and  two  mole- 
cules of  sulphur.  It  has  been  recommended  as  a 
substitute  for  iodoform,  but  lias  given  ri^e  to 
unpleasant  symptoms. 

Thiosapol. — Soap  containing  from  B  to  10  per 
cent,  of  sulphur  in  combination,  used  in  treating 
skin  disc;; 

Thiosinamin.     A  Hyl-sulpao  uraa.     .1  Uylsulpho- 

carbamide.       CS  <  x ,„'„  „  \.       This     occurs     in 
I  Ml((  3H6) 

colorless  monoclinic  or  rhombic  crystals,  of  a  bit- 
ter taste  and  feeble  garlic-like  odor.  It  is 
moderately  soluble  in  water,  \ery  soluble  in  alco- 
hol and  ether.  It  po  icidal 
properties,  and  in  the  doses  in  which  it  has  been 
used  seems  to  exert  no  influence  whatever  upon 
the  general  system,  except  upon  the  Mood  making 
organs.      Several    hours    after    its    injection    the 

leucocytes   in   1  be  blood   are  greatly  diminished    in 

number,    falling,    according    to    Hebra.    in    some 

from  14.000  to  4000.  This  condition  huts, 
however,  but  a  short  time,  and  is  followed  by  a 
pronounced  hyperleuoocytosis.  During  the  latter 
period  a  very  pronounced  destruction  and  absorp- 
tion of  exudates  and  of  cicatricial  and  other 
poorly  nourished  tissues  occur. 

It  was  introduced  originally  into  medicine  by 
Von  Hebra  (Internat.  klin.  Rundschau,  Sept. 
1892)  in  the  treatment  of  lupus  and  old  cica- 
trices, and  has  been  used  by  many  clinicians  in 
the  treatment  of  lupus,  chronic  glandular  in- 
flammations, keloid,  urethral  strictures,  corneal 
opacities  and  sclerotic  conditions  of  the  ear  with 
consequent  deafness.  X'nna  has  also  employed  it 
locally  in  the  form  of  the  5  to  20  per  cent,  soap 
or  plaster  in  fibrous  tumors,  keloid,  leprous,  and 
syphilitic  lesions,  and  in  smallpox  scars.  Its 
local  application  may  be  continued  for  some 
hours  and  is  said  not  to  produce  irritation  or 
pain.  It  has  been  given  by  the  mouth  in  cap- 
sules in  doses  of  one-half  to  three  grains  (0.032- 
0.2  Gm.),  or  hypodermic-ally  in  one  to  four 
grains  (0.065-0.26  Gm.),  in  a  10  to  15  per 
cent,  alcoholic  solution  preferably  administered 
in  the  intrascapular  or  gluteal  region.  Considera- 
ble pain  is  produced  by  the  injection.  In  super- 
ficial diseases  injections  may  well  be  made  in 
the  neighborhood  of  the  lesion.     According  to  K. 


Lange,  thiosinamin  is  toxic  in  overdose.  Hebra 
used  the  15  per  cent,  alcoholic  solution  injected 
into  the  back  in  such  quantity  that  the  patient 
receives  from  four  and  one-half  to  seven  grains 
(0.32-0.45  Gm.)  of  the  thiosinamin,  repeating  the 
injection  every  third  or  fourth  day.  A  solution 
may  be  made  by  dissolving  10  parts  in  100  parts 
of  a  sterile  mixture  of  water  and  glycerin,  which 
keeps  well  and  is  non-irritant.  As  a  full  dose, 
twelve  or  fifteen  minims  (0.7-0.9  Cc. )  of  this  solu- 
tion may  be  injected  into  a  muscle  every  third  day. 

Thiuret.  C8H7N3S2. — A  sulphurated  com- 
pound made  by  the  oxidation  of  phenyl-dithio- 
biuret ;  it  is  a  bulky,  inodorous,  crystalline  pow- 
der, insoluble  in  water,  soluble  in  alcohol  and 
ether,  easily  decomposed  by  alkaline  solutions 
with  liberation  of  sulphur.  It  is  used  as  a  sub- 
stitute  for   iodoform. 

Thuja.  U.  8.  1880.  Arbor  Vita— Thuja,  occi- 
dentalis,  L.  (Fam.  Coniferae) ,  is  specifically  charac- 
terized by  the  peculiarities  of  the  leaves,  the  point- 
less cone-scales,  and  the  broad  wings  extending 
all  around  the  seeds.  It  attains  a  height  of  fifty 
feet  and  a  diameter  of  three  feet,  but  is  usually 
much  smaller,  and  grows  in  swampy  grounds  from 
Pennsylvania  northward  and  westward,  often 
forming  extensive  "cedar  swamps."  In  Canada 
and  the  extreme  northern  parts  of  the  United 
States  it  is  commonly  called  white  cedar,  a  name 
Sometimes  applied  to  Chamtrcyparis  thyoides  (L.) , 
B.  S.  P.  ( Cupressus  thyoides,  L.),  which  latter  is 
more  properly  called  Southern  white  cedar.  The 
wood  is  reddish,  soft,  fine-grained,  and  very  dura- 
ble. The  loaves,  or  small  twigs  invested  with 
the  leaves,  are  the  parts  used.  They  have  an 
ible  balsamic  odor,  especially  when  rubbed, 
and  a  strong,  balsamic,  camphoraceous, bitter  taste, 
and  are  flattish,  two-edged,  with  the  scale-like 
leaves  appressed  and  closely  imbricate  in  four 
rows,  rhombic-ovate,  obtusely  pointed,  with  a 
roundish  gland  upon  the  back.  A.  Kawalier  of 
Vienna,  found  in  them  volatile  oil,  a  bitter  princi- 
ple called  ;(i;ij'm'ora'n,('22H3e(>ii.  found  also  in  Pinus 
syteeiffia,  sugar,  gelatinous  matter,  a  variety  of 
wax.  resin,  and  tannic;  acid;  also  a  peculiar 
crystallusable  Coloring  principle,  thujin,  to  which 
he  gives  the  formula  ( '20 1' 22^12.  It  is  of  a 
citron  yellow  color  and  an  astringent  taste, 
soluble  in  alcohol,  inflammable,  and  when 
its  alcoholic  solution  is  heated  with  diluted  hy- 
drochloric or  sulphuric  acid  it  splits  up  into  glu- 
cose and   thujigenin, 

C20H22O12 "+  H20  =  CeIliaOe  +  Ci4Hi207 
and  by  continuing  the  reaction  another  molecule 
of  water  is  taken  up  by  the  latter  and  thu- 
jetin.  C14H1408,  is  formed.  Thujetin  is  possibly 
identical  with  quercetin.  When  thujin  is  heated 
with  barium  hydroxide,  instead  of  thujetin  is  ob- 
tained another  product,  thujetic  acid,  C2sH220i3- 
The  same  chemist  determined  that  the  tannic 
acid  of  this  plant  is  identical  with  pinilannic 
acid,  which  he  had  previously  obtained  from  the 
leaves  of  Pinus  sylvestris,  L.  (See,  for  details, 
Chem.  Oaz.,  Nos.  392,  393,  1859.)  According  to 
Hubschmann,  the  leaves  and  twigs  of  Thuja 
occidentalis  yield  also  1  per  cent,  of  an  essential 
oil  of  sharp,  camphor-like  taste,  sp.  gr.  0.925, 
boiling  point  from  190°  to  206°  C.  (374o-402.8° 
F.),  and  easily  soluble  in  alcohol.  According  to 
Schim.  Rep.,  April,  1897,  thuja  oil  contains  pinene, 
fenchone,  thujone,  and  probably  carvone. 

Oil  of  White  Cedar. — F.  K.  Bailey  reports  the 
case  of  a  girl,  aged  fifteen,  who  took  sixteen 
drops  of  the  oil  of  white  cedar,  and  directly  after- 
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wards  fell  unconscious,  with  clonic  spasms  fol- 
lowed by  epileptiform  convulsions  lasting  at  inter- 
vals for  several  hours.  Long-continued  irritation 
of  the  stomach  resulted,     (N.  R.,  1872.) 

In  the  form  of  decoction,  thuja  has  been  used 
in  intermittent  fever,  and,  according  to  Schoepf, 
in  coughs,  fevers,  scurvy,  and  rheumatism,  and 
as  an  emmenagogue.  Made  into  an  ointment  with 
lard  or  other  animal  fat,  the  leaves  are  said  to 
form  a  useful  local  application  in  rheumatic 
complaints.  A  yellowish-green  volatile  oil,  which 
may  be  obtained  from  the  leaves  by  distillation, 
has  been  used  with  success  in  worms.  Accord- 
ing to  Hildebrand  both  fenchone  and  thujone  act 
as  stimulants  to  the  heart  muscle  (A.  E.  P.  P., 
Bd.  48).  The  dose  of  the  fluidextract  is  a  flui- 
drachm   (3.75  Cc.)   from  three  to  six  times  a  day. 

Thymacetin.      C6H2  ( CH3 )  C3H7  |  £h  [caHaO ) 

This  is  a  white  crystalline  powder,  slightly  solu- 
ble in  water,  having  the  same  chemical  relation 
to  thymol  that  phenacetin  has  to  phenol.  It 
should  show,  therefore,  the  general  characters  of 
phenacetin  with  the  antiseptic  character  of  thy- 
mol. According  to  Jolly  (Cb.  G.  T.,  Feb.  1892), 
it  is  a  very  valuable  analgesic  and  hypnotic.  Dose, 
from  three  to  fifteen  grains  (0.2-1.0  Gin.),  best 
given  in  capsules. 

Thymoform.  2[C6H3(CH3)  (C2H7)0].CH2.— It 
is  made  by  heating  100  parts  of  thymol  with  100 
parts  of  a  40  per  cent,  solution  of  formaldehyde 
and  gradually  stirring  in  100  parts  of  concentrated 
hydrochloric  acid.  It  is  in  the  form  of  a  yellow- 
ish, tasteless  powder,  having  a  faint  odor  of 
thymol.  It  is  readily  soluble  in  alcohol,  ether, 
chloroform  and  olive  oil,  but  insoluble  in  water, 
petroleum  benzin  and  glycerin.  It  is  used  as  an 
antiseptic  dusting  powder. 

Thymol  Urethane.  Thymoli  Carbonas.  Thy- 
molcarbonic  Ether. — J.  F.  Pohl,  by  the  same  pro- 
cess by  which  guaiacol  is  converted  into  guaiacol 
carbonate,  has  produced  from  thymol  a  nearly 
tasteless,  colorless,  crystalline  compound  of  neutral 
reaction,  fusing  at  49°  C.  (120.2°  F.).  It  is 
slightly  soluble  in  water,  but  is  decomposed  by 
the  alkaline  juices  of  the  intestine,  thymol  being 
liberated.  It  is  claimed  that  this  substance  is  ag 
effective  as  thymol  against  the  anchylostoma,  and, 
owing  to  its  not  dissolving  in  the  stomach,  is 
much  less  apt  to  produce  disagreeable  symptoms. 
(A.  J.  P.,  March,  1901,  143.)  Dose,  for  adult, 
thirty  grains  (2  Gm.)  three  times  a  day  for  four 
days,  followed  by  brisk  purgation. 

Thymus  Gland. — The  close  connection  which 
exists  between  the  development  of  the  body  and 
the  thymus  gland  would  suggest  the  use  of  the 
extract  in  rickets  and  other  diseases  which  occur 
especially  during  the  developmental  stage  of  life, 
and  are  accompanied  by  marked  failure  of  nu- 
trition. We  know,  however,  of  no  studies  made 
upon  the  subject.  Without  any  apparent  guiding 
principle  the  extract  of  the  thymus  has  been  used 
to  a  considerable  extent  in  the  treatment  of  ex- 
ophthalmic goitre.  The  results  appear  to  war- 
rant the  conclusion  that  the  thymus  gland  pos- 
sesses no  specific  action  in  that  disease.  That 
the  thymus  body  has  some  activity  seems  to  be 
indicated  by  the  experiments  of  Svehla,  who 
found  that  its  intravenous  injection  produces  a 
marked  fall  of  blood  pressure  which  he  believes 
to  be  the  outcome  of  vasomotor  paralysis,  and 
that  large  doses  cause  dyspnoea  and  collapse,  end- 
ing in  death.  Dose,  of  extract,  from  three  to  five 
grains    (0.2-0.32  Gm.)   in  capsules. 


Tilia.  Linden  Tree. — The  dried  flowers  of  Tilia 
europwa,  L.,  and  of  other  species  of  Tilia  (Fam. 
Tiliacese)  are  official  in  the  German  Pharma- 
copoeia under  the  head  of  Flores  Tilia?.  The 
flowers  contain  a  colorless,  fragrant,  volatile  oil. 
The  bark  has  been  said  to  contain  a  neutral 
body,  tiliadin,  and  a  glucoside  tiliacin.  (See 
A.  J.  P.,  1890;  P.  J.,  66,  105.)  The  infusion  is 
used  as  a  household  remedy  to  relieve  hysteria 
and  indigestion. 

Timbo. — This  name  is  applied  in  Brazil  to 
various  sapindaceous  plants,  used  as  fish  poisons. 
Among  these  is  Serjania  curassavica,  Radlk. 
(Paullinia  pinnata,  L.),  in  which  Stanislaus  Mar- 
tin (B.  G.  T.,  xcii.)  has  found  an  alkaloid,  tim- 
bonine;  F.  Pfaff  has  obtained  from  a  timbo  of 
unknown  origin  two  alkaloids,  timboin  and  anhy- 
drotimboin,  also  an  oily  compound,  timbol.  (A. 
J.  P.,  Nov.  1891.) 

Tin.  (Sn.  At.  wt.,  118.1.)  Stannum.  Etain, 
Fr.  Zinn,  G. — This  was  recognized  in  the  old 
Edinburgh  and  Dublin  Pharmacopoeias,  and  in 
the  U.  S.  of  1850,  but  is  no  longer  official.  It 
has,  however,  too  long  ranked  among  recognized 
remedies  to  be  passed  without  notice.  Tin  is  one 
of  the  metals  which  have  been  known  from  the 
earliest  ages.  It  exists  generally  as  an  oxide 
(tin  stone  and  wood  tin),  rarely  as  a  sulphide 
(tin  pyrites),  and  is  by  no  means  generally 
diffused.  It  is  found  in  England,  Spain,  Ger- 
many, Bohemia,  and  Hungary,  in  Europe,  and 
sparingly  in  some  parts  of  the  United  States; 
in  the  island  of  Banca  and  the  Peninsula  of 
Malacca  in  Asia;  in  Bolivia,  and  at  Durango 
in  Mexico.  The  mines  of  Banca  furnish  the 
purest  tin.  The  metal  is  extracted  from  the 
native  oxide.  When  this  occurs  in  its  purest 
state,  in  detached  roundish  grains,  called  stream 
tin,  the  reduction  is  effected  by  heating  with 
charcoal.  When  the  common  oxide,  called  mine 
tin,  is  reduced,  it  requires  to  be  freed,  by  pound- 
ing and  washing,  from  the  adhering  gangue, 
after  which  it  is  roasted  to  drive  off  sulphur, 
arsenic,  and  antimony,  and  finally  reduced  in  fur- 
naces by  means  of  stone  coal.  The  metal,  as  thus 
obtained,  is  called  block  tin,  and  is  not  pure. 
The  purest  kind  of  tin  known  in  commerce  is 
called  grain  tin.  The  world's  production  of  tin 
in  1903  is  given  as  93,893  tons.  The  importa- 
tions of  block  tin  into  the  United  States  for  the 
year  1903  amounted  to  44,028^  short  tons, 
valued  at  $23,618,802,  while  the  importations 
of  tin  and  terne  plate,  which  in  1889  amounted 
to  331,311  long  tons,  valued  at  $21,726,707,  in 
1903  had  diminished  to  47,360  tons,  valued  at 
$2,999,252. 

Tin  is  a  malleable,  rather  soft  metal,  of  a  silver- 
white  color.  It  may  be  beaten  out  into  thin 
leaves,  called  tin  foil.  It  undergoes  a  superficial 
tarnish  in  the  air.  Its  taste  is  slight,  and  when 
rubbed  it  exhales  a  peculiar  odor.  Its  ductility 
and  tenacity  are  small;  when  bent  to  and  fro,  it 
emits  a  crackling  noise,  which  is  characteristic. 
Its  sp.  gr.  is  7.29,  melting  point  235°  C.  (455° 
F.),  and  it  volatilizes  at  a  white  heat.  It 
forms  two  oxides.  The  stannous  oxide,  SnO, 
is  of  a  grayish-black  color.  When  perfectly 
pure  it  has,  according  to  Roth,  a  red  color. 
Stannic  oxide,  Sn02,  or  dioxide,  forms  two  hy- 
drates, both  being  acids, — stannic  acid,  Sn02. 
H20,  and  metastannic  acid,  SnsOio.5H20,  or 
(H2Sn03)5. 

The  tin  of  commerce  is  often  impure,  being 
contaminated    with    other   metals,    introduced   by 
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fraud  or  present  in  consequence  of  the  mode  of 
extraction  from  the  ore.  A  high  specific  gravity 
is  an  indication  of  impurity.  When  its  color  has 
a  bluish  or  grayish  cast,  the  presence  of  copper, 
lead,  iron,  or  antimony  may  be  suspected.  Ar- 
senic renders  it  whiter,  but  at  the  same  time 
harder,  and  lead,  copper,  and  iron  cause  it  to 
become  brittle.  Pure  tin  is  converted  by  nitric 
acid  into  a  white  powder  (metastannic  acid), 
without  being  dissolved.  Boiled  with  hydro- 
chloric acid,  it  forms  a  solution  which  gives  a 
white  precipitate  with  potassium  ferrocyanide. 
A  blue  precipitate  with  this  test  indicates  iron, 
a  brown  one  copper,  and  a  violet-blue  one  both 
iron  and  copper.  If  lead  be  present,  a  precipitate 
will  be  produced  by  magnesium  sulphate.  The 
Malacca  and  Banca  tin  and  the  English  grain  tin 
are  the  purest  kinds  found  in  commerce.  Banca 
tin,  from  analyses  by  Mulder,  appears  to  be  par- 
ticularly pure,  containing  only  one-twenty-fifth  of 
one  per  cent,  of  foreign  metals.  Block  tin  and 
the  metal  obtained  from  Germany  are  usually  of 
inferior  quality. 

Tin  enters  into  the  composition  of  bronze,  bell 
metal,  pewter,  and  plumber"*  solder.  It  is  used 
also  in  making  tin  plate,  which  is  sheet  iron 
coated  with  tin.  in  making  tin  amalgam  for  silver- 
ing looking  glasses,  and  in  forming  the  .solution 
of  stannous  chloruie  {bichtornii  of  tin),  a  com- 
bination essential  for  the  dyer's  use.  It  is  em- 
ployed in  fabricating  various  vessels  and  instru- 
ments useful  in  dome-tic  economy  and  the  arts 
Being  unaffected  l>y  weak  acids,  it  fori 
material  for  vessels  intended  for  boiling  opera- 
tions in  pharmacy.  A  false  tin  foil  is  consider- 
ably used  ai   present,  mads  by  coating  lead  with 

tin.   and   then    rolling    it    out    into   thin    sheets.      As 

tin  foil  is  employed  for  enclosing  medicinal  pow- 
ders ami  perishable  articles  of  food  and  medicine, 
care   should    he    taken   not    to   USA   this   substituted 

preparation. 

Stanni  Pti.vis.  POlodCT  of  Tin. — For  direc- 
tions   for    making,    see    16th    edition    t'.    s.    />. 

POwder  of  tin  was  used  as  a  median  i<  -a  I  anthel- 
mintic, but  has  very  properly  pone  out  of  vogue. 

The   (Jose   is    half   an   oume.    mixed    with    mo 

given   for  several   successive  mornings,  and   then 

followed  by  a  brisk  cathartic  purge.  In  the 
./.  /'.  ("..  4e  se'r.,  xix.  T8,  is  reported  a  death 
believed  to  have  been  caused  by  tin.  PattCDgO 
|  1.  /.'.  /'.  /'..  xvii..  1886)  confirms  the  old  state- 
ment of  Orlila  that  the  metal  is  of  no  therapeutic 
value.  Three- fourths  of  a  grain  of  the  chloride 
intravenously  injected  into  a  dog  suffice  to 
cause  trembling,  Cheyne-Stokes  respiration,  opis- 
thotonos, and  death.  Stannous  chloride,  or  chlo- 
ride of  tin,  is  a  violent    irritant  and  mild  caustic. 

Chemically  pure  tin,  given  internally,  is  probably 
not  absorbed.     (See  Kith  edition  17.  B.  D.) 

Tinospora.  Br.  Add. — "The  dried  stern  of 
Tinospora  cordifolia.  Miers  (Fam.  Menisperma- 
cece),  collected  in  the  hot  season."  Br.  Ad-d.  Tino- 
spora has  long  been  used  in  India  as  a  medicine 
and  in  the  preparation  of  a  starch  known  as 
pilor-ka-sat  or  as  palo.  It  is  said  to  be  a  tonic, 
antiperiodie.  and  a  diuretic.  Fluckiger  obtained 
from  it  traces  of  an  alkaloid  and  a  bitter  glucoside 
The  Br.  Add.  recognizes  an  infusion  (Infusum  Tino- 
spora:, Br.  Add.,  two  ounces  to  the  pint),  dose, 
one-half  to  one  fluidounce  (15-30  Cc.)  ;  a 
tincture  (Tinctura  Tinospora?,  Br.  Add.,  four 
ounces  to  the  pint),  dose,  one-half  to  one  flui- 
drachm  (1.8-3.75  Cc.)  ;  and  a  concentrated  solution 
(Liquor  Tinospora?  Concentratus,  Br.  Add.),  dose, 


one-half  to  one  fluidrachm  (1.8-3.75  Cc).  Tino- 
spora crispa,  Miers,  which  is  abundant  in  the 
Philippines,  is  used  freely  by  the  natives  under 
the  name  of  makabuhay  (that  is,  "You  may 
live  ")  as  a  panacea  especially  valuable  in  general 
debility,  in  chronic  rheumatism,  and  in  malarial 
fevers.  It  may  be  prepared  in  the  same  way  and 
given  in  the  same  doses  as  Tinospora  cordifolia. 

Tissa.  Tissa  rubra  (L.),Brit. — Arenaria  rubra, 
L.,  is  a  native  of  Malta,  Sicily,  and  Algiers,  and 
has  long  been  used  as  a  popular  remedy  in  diseases 
of  the  bladder.  It  was  shown  by  F.  Vigier  (,/.  /'. 
C,  1879,  ii.  p.  371)  to  contain  a  resinous  aromatic 
substance  which  is  probably  its  active  principle. 
It  is  strongly  recommended  by  Bertherand  in 
calculous  diseases  and  acute  and  chronic  cystitis. 
The  aqueous  extract  may  be  given  in  doses  of 
thirty  grains  (2.0  Gra.)  ;  or  the  fluidextract,  close, 
a  fluidrachm    (3.75  Cc), three  or  four  times  a  day. 

Tobacco.  Tabacum.  U.  8.  1890.  Nicotiana 
Tabacum,  L. — An  annual  plant  with  a  large  fibrous 
root,  and  an  erect,  round,  hairy,  viscid  stem,  which 
branches  near  the  top,  and  rises  from  three  to  six 
feet  in  height.  The  leaves  are  numerous,  alter- 
nate, sessile,  and  somewhat  decurrcnt,  very  large, 
ovate-lanceolate,  pointed,  entire,  slightly  viscid,  of 
a  pale  green  color,  and  are  the  part  employed. 
The  seeds,  examined  by  P.  M.  Brandt,  yielded  no 
narcotic  principle,  though  a  protein-like  substance 
contained  in  them  was  thought  by  its  decomposi- 
tion to  produce  nicotine  [Neuea  .lahrb.  fiir 
I'hnrm.,  xxi.  42).  William  Procter  also  failed  to 
find  nicotine  in  the  seeds.  (I'roc.  A.  Ph.  A.,  1858, 
896. ) 

There  is  good  reason  to  believe  that  this  plant  is 
a  native  of  tropical  America,  where  it  was  found 
by  the  Spaniards  upon  their  arrival.  It  is  at  pres- 
ent cultivated  in  nio-t  parts  of  the  world,  and  no- 
where more  abundantly  than  within  the  limits  of 
1  he  United  States.  Virginia  is.  perhaps,  the  re- 
gion most  celebrated  for  its  culture.  The  young 
shoots,   produced   from  seeds  thickly  sown  in  beds, 

transplanted  into  the  fields  during  the  month 

of  May,  and  set  in  lows  with  an  interval  of  three 
or  four  feet  between  the  plants.  Through  1  he 
whole   period   of   its  growth   the  crop   requires  con- 

si:int  attention.    The  development  of  the  leaves  is 

promoted  by  removing  the  top  of  each  plant  and 
thus  preventing  it  from  running  into  (lower  and 
SSed.  The  harvest  is  ill  August.  The  ri|»'  plants, 
having  been  cut  off  above  their  roots,  arc  dried 
Under  cover,  and  then  stripped  of  their  leaves, 
which  are  tied  in  bundles  and  packed  in  hogs- 
heads. While  hung  up  in  the  drying  houses,  they 
undergo  a  curing  process,  consisting  in  exposure 
to  a  considerable  degree  of  heat,  through  which 
they  become  moist,  or,  in  other  words,  are  said  to 
sweat,   after  which  they  are  dried  for  packing. 

Two  varieties  of  this  species  are  mentioned  by 
authors,  one  with  narrow,  the  other  with  broad 
leaves;  btri  they  do  not  differ  materially  in  prop- 
erties. Creat  diversity  in  the  quality  of  tobacco 
is  produced  by  difference  of  soil  and  mode  of  cul- 
tivation, and  several  varieties  are  recognized  in 
commerce.  Other  species  also  of  Nicotiana  are 
said  to  be  cultivated,  especially  N.  ruslica,  L., 
which  is  said  to  have  been  the  first  introduced  into 
Europe,  and  is  thought  to  have  been  cultivated  by 
the  aborigines  of  this  country,  as  it  is  naturalized 
near  the  borders  of  some  of  our  small  Northern 
lakes.  The  N.  quadrivalms  of  Pursh  affords  to- 
bacco to  the  Indians  of  the  Missouri  and  Columbia 
Rivers:  and  TV.  fruticosa.  a  native  of  China,  was 
probably  cultivated  in  Asia  before   the  discovery 
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of  this  continent  by  Columbus.  The  latter  species 
is  said  by  John  Le  Conte  to  be  that  from  which 
the  best  Cuba  tobacco  is  obtained.1  (A.  J.  P., 
1859.)  Besides  these  there  are  N.  Persica,  L., 
cultivated  in  Persia;  N.  repanda,  Willd.,  culti- 
vated in  Central  and  Southern  North  America; 
N.  Bigelovii,  Wats.,  of  North  America;  and  cer- 
tain cultivated  forms  of  N.  Tabacum,  L.,  which 
have  been  given  by  some  authors  specific  rank. 

The  total  annual  production  of  tobacco  through- 
out the  world  at  present  is  estimated  at  1,000,000 
tons,  of  which  Asia  furnishes  350,000,  America 
300,000,  Europe  250,000,  and  the  rest  of  the  world 
100,000  tons.  {Zeit.  fur  Angew.  Chem.,  1905,  p. 
1623.) 

Tobacco,  as  it  occurs  in  commerce,  is  of  a  yel- 
lowish-brown color,  a  strong  narcotic  penetrating 
odor  which  is  wanting  in  the  fresh  leaves,  and  a 
bitter,  nauseous,  and  acrid  taste.  These  proper- 
ties are  imparted  to  water  and  alcohol.  They  are 
injured  by  long  boiling,  and  the  extract  is, 
therefore,  relatively  feeble.  An  elaborate  analy- 
sis of  tobacco  was  made  by  Vauquelin,  who  dis- 
covered in  it  among  other  ingredients,  an  acrid, 
volatile,  colorless  liquid,  slightly  soluble  in  water, 
very  soluble  in  alcohol,  and  supposed  to  be  the 
active  principle.  It  was  separated  by  a  com- 
plicated process,  of  which,  however,  the  most  im- 
portant step  was  the  distillation  of  tobacco  juice 
with  potassium  hydroxide.  In  the  results  of 
this  distillation  Vauquelin  recognized  alkaline 
properties,  which  he  ascribed  to  ammonia,  but 
which  were,  in  part  at  least,  dependent  upon  the 
acrid  principle  above  mentioned.     To  this  princi- 

f»le  the  name  of  nicotine  was  given;  but  its  alka- 
inity  was  not  ascertained  till  a  subsequent  period. 
Another  substance  was  obtained  by  Hermbstadt  by 
simply  distilling  water  from  tobacco  and  allowing 
the  liquid  to  stand  for  several  days.  A  white  crys- 
talline matter  rose  to  the  surface,  which  upon 
being  removed  was  found  to  have  the  odor  of  to- 
bacco, and  to  resemble  it  in  effects.  It  was  fusi- 
ble, volatilizable,  similar  to  the  nicotine  of  Vau- 
quelin in  solubility,  and  without  alkaline  or  acid 
properties.  It  was  called  nicotianin  by  Hermb- 
stadt, and  appears  to  partake  of  the  nature  of 
volatile  oils.  Fliickiger,  who  made  a  study  of 
this  nicotianin,  is  of  the  opinion  that  it  is  simply 
a  fatty  acid  contaminated  with  a  little  volatile 
oil.  (Pharmacographia,  2d  ed.,  p.  468.)  Accord- 
ing to  Landerer,  it  occurs  only  in  dried  tobacco 
leaves.  It  forms  white  crystalline  scales  of  a  deli- 
cate tobacco-like  odor,  a  bitter  taste,  and  a  neutral 
reaction.  It  is  only  slightly  soluble  in  water,  sol- 
uble in  ether  and  alcohol.  According  to  an  analy- 
sis of  Barral  (C.  R.  A.  8.,  21,  p.  1376),  it  has  the 
formula  C23H32N2O3.  Barral  states,  moreover, 
that  when  distilled  with  strong  solution  of  potas- 
sium hydroxide  it  yields  nicotine. 

Two  German  chemists,  Posselt  and  Reimann. 
subsequently  analyzed  tobacco,  and  ascertained  the 

1  There  is  reason  for  believing  that  the  official 
species  is  a  more  exclusive  source  of  the  commercial 
tobacco  than  is  indicated  by  the  text,  and  also  in  the 
Pharmacographia,  where  it  is  stated  that  N.  rustica 
furnishes  East  India  Tobacco  and  the  kinds  known  as 
Latakia  and  Turkish  Tobacco.  N.  Persica  the  tobacco 
of  Shiraz,  and  N.  repanda  a  much  valued  Havana 
tobacco.  Latakia  tobacco  seems,  however,  to  be  the 
product  of  the  official  plant,  and  Senator  Vidal  asserts 
that  N.  repanda  is  not  found  in  Cuba,  N.  Tabacum 
being  the  only  species  there  cultivated.  (P.  J.,  viii. 
710.)  Again,  the  Persian  and  Turkish  tobacco  sold 
under  the  name  of  tumbvki  of  commerce,  which  has 
bpen  vaiiouslv  attributed  to  N.  Persica  and  to  N. 
rvstica,  is  in  all  probability  the  product  of  N.  Taba- 
eum.      (Kew  Bulletin,   April,    1891.) 


alkaline  nature  of  its  active  principle,  which,  how- 
ever, neither  they  nor  Vauquelin  obtained  in  a 
state  of  purity.  The  nicotine  obtained  by  Vauque- 
lin and  by  Posselt  and  Reimann  was  a  colorless, 
volatile  liquid,  and,  as  subsequently  ascertained 
by  Henry  and  Boutron,  was  in  fact  an  aqueous 
solution  of  the  alkaline  principle  in  connection 
with  ammonia.  It  was  reserved  for  these  chem- 
ists to  obtain  nicotine  in  a  state  of  purity.  It 
exists  in  tobacco  combined  with  an  acid  in  excess, 
and  in  this  state  is  not  volatile.  It  is  easily  ex- 
tracted from  tobacco  by  means  of  alcohol  or  water 
as  a  malate,  from  which  the  alkaloid  can  be 
separated  by  shaking  it  with  caustic  lye  and  ether. 
The  ether  is  then  expelled  by  warming  the  liquid, 
which  finally  has  to  be  mixed  with  slaked  lime 
and  distilled  in  a  stream  of  hydrogen,  when  the 
nicotine  begins  to  come  over  at  about  200°  C. 
(392°  F.).  The  percentage  of  nicotine  in  tobacco 
varies  considerably, — from  1.62  per  cent,  in  Ha- 
vana tobacco  and  2  per  cent,  in  Maryland  tobacco 
to  6  per  cent,  in  Virginia  tobacco  and  8  per  cent, 
in  Kentucky  tobacco.  For  a  mode  of  estimating 
the  proportion  of  nicotine  in  tobacco,  see  P.  J., 
Dec.  1873,  442.2  For  an  analysis  of  the  ashes  of 
Virginia  tobacco,  by  McD.  Irby  of  New  Orleans, 
and  J.  A.  Cabell  of  Virginia,  see  Chem.  News 
(Sept.  4,  1874,  117). 

Nicotine.  (Nicotina  or  Nicotia.) — This  is  a  color- 
less or  nearly  colorless  fluid,  of  the  sp.  gr.  1.027, 
boiling  at  247°  C.  (476.6°  F.),  and  not  solidifying 
at  —10°  C.  (14°  F.)  ;  having  a  faint  odor  when 
cold;  of  an  exceedingly  acrid,  burning  taste,  even 
when  largely  diluted ;  entirely  volatilizable,  and,  in 
the.  state  of  vapor,  very  irritant  to  the  nostrils, 
with  an  odor  recalling  that  of  tobacco;  inflamma- 
ble; very  soluble  in  water,  alcohol,  ether,  the  fixed 
oils,  and  oil  of  turpentine;  strongly  alkaline  in  its 
reaction,  and  capable  of  forming  crystallizable 
salts  with  the  acids.  These  salts  are  deliquescent, 
having  a  burning  and  acrid  taste,  and,  like  the  salts 
of  ammonia,  lose  a  portion  of  their  base  by  heat. 
Its  formula  is  C10H14N2,  and  it  is  recognized  as  a 
hexahydrodipyridyl,  CioH8(H6)N2.  While  nico- 
tine has  not  been  prepared  synthetically  as  yet, 
two  isomeric  bases,  isonicotine  and  nicotidine, 
have  been  prepared.  On  treatment  with  oxidizing 
agents,  nicotine  yields  nicotinic  or  B-pyridinecar- 
boxylic  acid,  C5H4N.COOH.  In  its  action  on  the 
animal  system  it  is  one  of  the  most  virulent  poi- 
sons known.  A  drop  of  it,  in  the  state  of  concen- 
trated solution,  is  sufficient  to  destroy  a  dog,  and 
small  birds  perish  at  the  approach  of  a  tube  con- 
taining it.  Tannin  forms  with  it  a  compound 
of  but  slight  solubility,  and  might  be  em- 
ployed as  an  antidote.  Nicotine  exists  in  tobacco 
in  small  proportion;  it  has  been  found  in 
the  seeds,  and,  in  very  small  proportion,  in 
the  root.  There  can  be  little  doubt  that  tobacco 
owes  its  activity  to  this  alkaloid,  which  has  also 
been  criminally  employed  as  a  poison.  (iV.  Y. 
Jour,  of  Med.,  N.  S.,  ix.)  Nicotine  has  the  re- 
markable property  of  resisting  decomposition  amid 
the  decaying  tissues  of  the  body,  and  was  detected 
by  Orfila  in  the  bodies  of  animals  destroyed  by  it 
two  or  three  months  after  their  death.  Mayer 
concluded  from  his  experiments  that  nicotine  is 
the  active  principle  in  all  parts  of  the  plant  both 
before  and  after  curing.      (Proc.  A.  Ph.  A.,  1865.) 

2  For  Liecke's  and  Schloesing's  methods  of  esti- 
mating nicotine,  see  17th  edition  U.  8.  D.,  p.  1346. 
For  Kosutany's  method,  see  Zeit.  An.  Chem.,  1893. 
277. 
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Pictet  and  Rotch  (A.  J.  P.,  1902,  p.  292)  have 
isolated  three  new  alkaloids  from  tobacco.  The 
first  of  these  is  a  liquid  boiling  at  266°  to  267°  C. 
(510.8°-512.6°  F.  ),to  which  the  name  nicoteine, and 
the  formula  C10H12N2,  has  been  given;  the  second 
nicotelline,  CioHsN2,  has  a  boiling  point  of  over 
306°  C.  (583°  F.),  and  is  solid  at  ordinary  tem- 
peratures, crystallizing  from  alcohol  in  white  pris- 
matic needles,  and  the  third  is  very  volatile,  found 
admixed  with  nicotine,  and  has  not  as  yet  been 
satisfactorily  studied. 

Vohl  and  Eulenberg  (P.  J.,  Jan.  1872,  p.  567) 
made  an  interesting  analysis  of  tobacco  smoke. 
The  smoke  analyzed  was  from  strong  tobacco,  con- 
taining 4  per  cent,  of  nicotine.  Notwithstanding 
this  large  proportion  of  nicotine,  none  of  it  was 
found  in  the  smoke,  the  authors  differing  in  their 
results  from  most  previous  observers.  The  subject 
has  been  reinvestigated  by  R.  Kissling  (Ding. 
Polyt.  Journ.,  244,  04),  who  has  shown  that 
Vohl's  conclusion  as  to  the  non-existence  of  nico- 
tine in  tobacco  smoke  is  due  to  that  chemist  hav- 
ing overlooked  the  fact  that  the  alkaloid  is  de- 
composed by  warm  potassium  hydroxide,  a  reaction 
which  has  not  met  with  general  recognition. 

When  cigars  wore  smoked,  certain  gases  were 
given  off,  which,  when  collected  and  examined. 
proved  to  be  oxygen,  nitrogen,  carbon  dioxide,  and 
marsh  gas.  The  smoke  was  drawn  first  through 
a  potassium  hydroxide  solution  to  collect  acids, 
and  then  through  diluted  sulphuric  acid  to  collect 
bases.  With  the  alkaline  solution,  an  oily  sub- 
stance appeared  on  the  surface,  having  an  almost 
intolerable  odor  of  tobacco  smoke,  and  from  thifl 
was  obtained,  bjr  distillation  at  a  gradually  in- 
creasing temperature,  at  first  a  liquid  and  oily 
product,  and,  at  the  temperature  of  .'{00°  C. 
(572°  F.),  a  substance  which  on  cooling  l>eeame  a 
laminated  mass.  This,  on  being  repeatedly  crystal- 
lized from  ether,  assumed  the  appearance  of  pearly 
white  Males,  melting  between  !M°  and  !»5°  ('. 
(201.2°  and  203°  F. ) ,  and  of  a  higher  boiling 
point  than  mercury.  From  these  characters,  as 
well  as  its  percentage  composition,  this  substance 
appears  to  be  identical  with  the  hydrocarbon 
(Chilis)  discovered  by  Kraut.  The  oily  distil- 
late before  this,  having  been  purified  by  repeated 

treatment  With  potassium  hydroxide  and  sul- 
phuric  acid,   had    B    sp.   gr.    O.S   to   0.87,   and    from 

its    percentage    composition    (92    or    98    C    and 

8  or  7  H)  appears  to  be  a  mixture  of  different 
hydrocarbons  belonging  to  the  benzene  or  some 
analogous  series.  The  potassium  hydroxide  solu- 
tion, after  the  separation  of  the  oils  yielded,  under 
appropriate  treatment,  a  large  amount  of  gas,  con- 
sisting of  carbon  dioxide  and  hydrogen  cyanide 
and  sulphide;  consequently  the  statement  that 
tobacco  smoke  contains  no  cyanogen  is  a  mistake. 
Upon  a  distillation  of  the  potassium  hydroxide 
solution  after  the  addition  of  sulphuric  acid,  sev- 
eral acids  were  found  in  the  distillate, — viz., 
acetic,  propionic,  butyric,  and  valeric,  with  a  por- 
tion of  creosote,  more  doubtfully  caproic,  caprylic, 
and  succinic  acids.  Only  the  sulphuric  acid  solu- 
tion now  remained  for  examination.  From  this, 
which  had  become  dark-colored  and  thick  on 
standing,  a  dark  brown  resin  was  separated.  By 
treatment  with  potassium  hydroxide,  ammoniacal 
vapors  escaped,  and  a  brown  oil  with  the  odor 
of  tobacco  smoke  floated  on  the  surface.  From 
the  residuary  liquid,  after  distillation,  satura- 
tion with  potassium  hydroxide,  and  redistil- 
lation, vapors  escaped  which  proved  to  be  am- 
monium   chloride.      After   further   treatment,    for 


which  we  refer  to  the  original,  the  oily  residue 
was  divided  by  fractional  distillation,  and  the 
whole  series  of  picoline  bases,  analogous  to  the 
aniline  bases,  were  obtained.  The  identities  of  the 
following  were  determined  by  their  boiling  point, 
percentage  composition,  and  the  composition  of 
the  double  platinum  salt:  pyridine,  C5H5N,  boil- 
ing point  115°  to  116°  C.  (239°-240.8°  F.)  ; 
picoline,  C6H7N,  boiling  point  134°  to  135°  C. 
(273.2°-275°  F.)  ;  lutidine,  C7H9N.  boiling 
point  155°  C.  (311°  F.);  collidine,  C8HnN,  boil- 
ing point  171.5°  C.  (341°  F.)  (isomeric  with 
xylidine)  ;  parvoline,  C9H13N,  boiling  point  187° 
to  188°  C.  (368.6°-370.4°  F.)  (isomeric  with 
cumudine)  ;  coridine,  C10H15N,  boiling  point  211° 
C.  (411.8°  F.);  ru bidine,  CuHi7N;  and  proba- 
bly viridine,  C12Hi9N,  boiling  point  251°  C. 
(483.8°  F.).  No  trace  of  nicotine  was  to  be 
found.  The  authors  experimented  physiologically 
with  only  a  mixture  of  those  boiling  below  160° 
C.  (320°  F.),  and  of  those  boiling  between  160° 
and  250°  C.  (320°  and  482°  F.),  and  these  were 
found,  like  nicotine,  to  cause  contraction  of  the 
pupil,  dyspnoea,  general  convulsions,  and  death. 

Thorns  (A.  J.  P.,  1900.  p.  227)  has  reported 
upon  the  composition  of  tobacco  smoke,  confirming 
most  of  the  statements  made  above.  He,  however, 
obtained  distinct  quantities  of  phenols  and  a  small 
quantity  of  furfurol.  In  cigars  from  which  the 
nicotine  had  been  removed,  no  pyridine  was  found 
in  the  smoke. 

When  distilled  at  a  temperature  above  that  of 
boiling  water,  tobacco  affords  an  empyreumatic 
oil,  which  Brodie  proved  to  be  a  most  virulent 
poison.  It  was  official  in  the  U.  S.  P.  1870,  under 
the  name  of  Oleum  Tabaci:  Oil  of  Tobacco.  A  sin- 
gle drop,  injected  into  the  rectum  of  a  cat,  oc- 
casioned death  in  about  five  minutes,  and  double 
the  quantity,  administered  in  the  same  manner 
to  a  dog,  was  followed  by  the  same  result.  This 
oil  is  of  a  dark  brown  color  and  an  acrid  taste, 
and  has  a  very  disagreeable  odor  exactly  re- 
sembling that  of  tobacco  pipes  which  have  been 
much  used.  It  lias  been  stated  1o  contain  nicotine. 
.  Ch.  Phi/s.,  St  sfT.,  ix.  466.) 

It  is  quit*;  certain  that  tobacco  leaves  undergo 
considerable  chemical  changes  during  the  processes 
of  curing  and  preparation  for  use.  Thus,  the  char- 
acteristic odor  of  ordinary  tobacco  is  entirely  dif- 
ferent from  that  of  the  fresh  leaves,  and  must  be 
owing  to  the  generation  of  a  new  volatile  princi- 
ple. It  has  also  been  asserted  that  the  proportion 
of  nicotine  in  prepare*!  tobacco  is  greater  than  in 
the  fresh.  Jt  has  even  been  made  a  question 
whether  nicotine  exists  at  all  in  the  fresh  growing 
leaves;  but  this  question  has  been  experimentally 
decided  in  the  affirmative  by  Procter  (Proc.  A. 
Ph.  A.,  1858,  p.  300),  and  Mayer  of  New  York, 
has  experimentally  determined  that  the  nicotine 
exists  as  largely  in  the  plant  before  as  after 
curing;  indeed,  he  believes  that  it  is  somewhat 
diminished  in  the  process,  probably  in  part  if  not 
altogether  by  volatilization.      (Ibid.,  1865.) 

The  distinguishing  character  of  tobacco,  as 
given  in  the  Br.  Pharm.  1885,  is  that  when  dis- 
tilled with  solution  of  potassium  hydroxide  it 
yields  an  alkaline  fluid  having  the  peculiar  odor 
of  nicotine  and  giving  precipitates  with  platinic 
chloride  and  tincture  of  galls. 

Medicinal  Properties  and  Uses. — Tobacco  is  a 
powerful  sedative  poison,  which  is  locally  irri- 
tant. Snuffed  up  the  nostrils,  it  excites  violent 
sneezing  and  a  copious  secretion  of  mucus; 
chewed,  it  irritates  the  mucous  membrane  of  the 
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mouth  and  increases  the  flow  of  saliva;  when  in- 
jected into  the  rectum,  it  sometimes  operates  as  a 
cathartic;  1  and  the  alkaloid  nicotine  injected 
into  the  cellular  tissue  of  animals  evidently 
produces  much  pain.  Moderately  taken,  it  quiets 
restlessness,  calms  mental  and  corporeal  inquie- 
tude, and  produces  a  state  of  general  languor  or 
repose  which  has  great  charms  for  those  habitu- 
ated to  the  impression.  In  larger  quantities,  it 
gives  rise  to  confusion  of  the  head,  vertigo,  stu- 
por, faintness,  nausea,  vomiting,  and  general  de- 
pression of  the  nervous  and  circulatory  functions, 
which,  if  increased,  eventuates  in  alarming  and 
even  fatal  prostration.  The  symptoms  of  its  ex- 
cessive action  are  severe  retching,  with  the  most 
distressing  and  continued  nausea,  great  feebleness 
of  pulse,  coolness  of  the  skin,  fainting,  and  some- 
times convulsions.  We  are  singularly  deficient  in 
exact  knowledge  as  to  how  these  various  symp- 
toms are  produced.  In  accordance  with  the  exper- 
imental evidence  at  hand,  the  convulsions  are 
spinal ;  and  it  seems  well  determined  that  the 
paralysis  is  due  to  a  depressant  action  upon  the 
motor  nerve  trunks,  which  immediately  after 
death  are  found  to  be  inexcitable.  How  the  cir- 
culatory phenomena  are  brought  about  is  not 
clear,  but  it  would  appear  that  the  heart  muscle 
is  not  itself  directly  affected,  as  Benham  found 
that  the  direct  application  of  the  poison  to  the 
viscus  does  not  arrest  its  pulsations. 

The  use  of  tobacco  was  adopted  by  the  Span- 
iards from  the  American  Indians.  In  the  year 
1560  it  was  introduced  into  France  by  the  am- 
bassador of  that  country  at  the  court  of  Lisbon, 
whose  name — Nicot — has  been  perpetuated  in  the 
generic  title  of  the  plant.  Sir  Walter  Raleigh  is 
said  to  have  introduced  the  practice  of  smoking 
into  England.  In  the  various  modes  of  smoking, 
chewing,  and  snuffing,  the  drug  is  now  largely 
consumed  in  every  country  on  the  globe.  It  must 
have  properties  peculiarly  adapted  to  the  propen- 
sities of  our  nature  to  have  thus  surmounted  the 
first  repugnance  to  its  odor  and  taste  and  to  have 
become  the  passion  of  so  many  millions.  When 
employed  in  excess,  it  enfeebles  digestion,  pro- 
duces emaciation  and  general  debility,  and  lays 
the  foundation  of  serious  nervous  disorders. 
The  most  common  of  these  is  undoubtedly  the 
disturbance  of  the  innervation  of  the  heart,  with 
consequent  palpitations  and  cardiac  distress. 
Amaurosis  and  even  color  blindness  are  occasionally 
produced,  and  even  insanity  has  been  ascribed  to 
chronic  tobacco  poisoning.  In  many  cases  of 
"  nervous  break-down  "  attributed  to  overwork,  the 
excessive  use  of  tobacco  has  centainly  been  an 
important  etiological  factor.  In  the  form  of  snuff, 
tobacco  is  sometimes  so  much  contaminated  with 
lead,  in  consequence  of  being  kept  in  leaden  boxes, 
as  to  produce  the  poisonous  effects  of  that  metal. 
In  different  kinds  of  snuff  Vogel  found  from 
0.014  to  1.025  per  cent,  of  lead.  (See  A.  J. 
P.,  1864,  p.  422.) 

Formerly  much  used  as  a  relaxant,  tobacco  has 
been  superseded  by  safer  and  more  efficacious  rem- 
edies, so  that  it  is  at  present  never  employed  in 
medicine,  unless  it  be  internally  in  chronic  asthma 
and  locally  in  hemorrhoids  and  in  various  spas- 
modic or  painful  affections.     It  should  always  be 


1  Enema  Tabaci,  Br.  1867.  Enema  of  Tobacco. 
This  preparation,  though  no  longer  official,  is  still 
occasionally  used :  "  Take  of  Leaf  Tobacco  twenty 
grains:  Boiling  Water  eight  fluidounccs.  Infuse  in  a 
covered  vessel,  for  half  an  hour,  and  strain."  Br. 
The  whole  quantity  to  be  given  at  once. 
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borne  in  mind  that  its  active  principle  is  absorbed 
readily  by  the  skin,  and  that  serious  or  even  fatal 
poisoning  may  result  from  its  too  free  application 
to  the  surface  of  the  body.  A  case  of  death  is  on 
record,  occurring  in  a  child  eight  years  old,  in 
consequence  of  the  application  of  the  expressed 
juice  of  the  leaves  to  the  head,  for  the  cure  of 
tinea  capitis.  Death  has  also  been  produced  by 
the   inhalation   of   the   smoke. 

From  five  to  six  grains  (0.32-0.4  Gm.)  of  pow- 
dered tobacco  will  generally  act  as  an  emetic;  but 
the  remedy  ought  never  to  be  used  for  such  pur- 
pose. 

Toddalia.  Br.  Add. — "The  dried  root-bark  of 
Toddalia  aculeata,  Pers."  (Fam.  Rutaceae. )  This 
climbing  shrub,  known  also  as  Lopez  root,  glow- 
ing in  the  subtropical  Himalayas  and  Ceylon,  is 
a  tonic  stomachic,  containing  a  resin  and  a  volatile 
oil,  which  may  be  readily  obtained  from  the 
leaves  by  distillation.  This  oil  has  the  odor  of 
citron  peel,  and  a  bitter  aromatic  taste.  The 
British  Addendum  recognizes  an  infusion  (In- 
fusum  Toddalia^,  Br.  Add.,  two  ounces  to  a  pint ) , 
dose,  one  to  two  fluidounces  (30-60  Cc. )  ;  also 
a  concentrated  solution  (Liquor  Toddalia?  Concen- 
tratus,  Br.  Add.),  dose,  from  one-half  to  one 
fluidrachm  (1.8-3.75  Cc). 

Tolypyrine.        Tolyantipyrin,      Paratolyl  -  di  - 

methyl  -  pyrazolon.  Ce^CHaN^iA  „■%   '      3" 

This  compound  occurs  in  colorless  crystals  soluble 
in  water  and  alcohol,  insoluble  in  ether,  and  is 
used  like  antipyrine  as  an  antipyretic  in  doses  of 
from  eight  to  thirty  grains  (0.5-2.0  Gm.). 

Tonga. — Tonga  is  a  composition  of  unknown 
barks  compounded  by  the  natives  of  the  Feejee 
Islands  for  medicinal  purposes.  The  plants  from 
which  this  remedy  is  derived  are  believed  to  be 
Premna  taitensis,  Schan.  ( Fam.  Verbenaceae ) , 
and  Epipremnum  mirabile,  Schott.  (Rhaphi- 
dophora  vitiensis,  Schott.)  (Fam.  Araceae).  (A. 
J.  P.,  1881,  439.)  It  was  introduced  to  the 
notice  of  the  medical  profession  by  Sydney  Ringer 
and  Wm.  Murrell  of  London,  as  a  remedy  for 
neuralgia.  (L.  L.,  ii.  1880.)  The  natives  are 
said  to  steep  the  bundle  as  prepared  by  them  for 
twenty  minutes  in  half  a  tumblerful  of  cold  water, 
and  then,  squeezing  it  dry,  drink  the  infusion, 
preserving  the  bundle  in  a  dry  place  for  further 
use.  A  fluidextract  has  been  put  upon  the  mar- 
ket, and  evidence  of  its  value  brought  forward, 
but  we  have  known  a  fluidrachm  of  this  extract 
given  every  two  hours  for  two  days  without 
obvious  effect;  the  dose  usually  recommended  is 
half  a  fluidrachm    (1.8   Cc). 

Tonka  Bean.  Feve  Tonka,  Fr.  TonJca-bohnen, 
G. — The  seed  of  Dipteryx  odorata  of  Willd.,  the 
Coumarouna  odorata  of  Aublet,  a  large  tree  grow- 
ing in  Guiana.  The  fruit  is  an  oblong-ovate 
pod,  enclosing  a  single  seed,  from  an  inch  to  an 
inch  and  a  half  long,  from  two  to  four  lines 
broad,  usually  somewhat  compressed,  with  a  dark 
brown,  wrinkled,  shining,  thin,  and  brittle  skin, 
and  a  light  brown  oily  kernel.  The  seed  has  a 
strong,  agreeable,  aromatic  odor,  and  a  bitterish, 
aromatic  taste.  Its  active  constituent  is  a  crys- 
tallizable,  odorous  substance,  called  coumarin  or 
cumarin,  C9H602,  by  Guibourt.  It  is  the  anhy- 
dride of  coumaric  acid,  C9H803.  It  is  capable  of 
sublimation;  but,  to  obtain  it  in  crystals  in  this 
way,  a  low  temperature  is  necessary.  (Wad- 
dington,  P.  J.,  1868,  410.)  This  substance  is 
sometimes  found  in  a  crystalline  state,  between 
the  two  lobes  of  the  kernel      Coumarin  appears 
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to  be  a  widely  spread  substance  which  has  been 
found  in  many  species  of  plants,  notably  in  species 
of  Melilotus  (Fam.  Leguminosse)  and  Trilisa 
odoratissima  (Walt.),  Cass.  (Liatris  odora- 
tissima,  Willd.)  (Fam.  Composite),  a  plant 
sometimes  used  to  protect  woollens  from  moths. 
(A.  J.  P.,  1859,  556;  also  1899,  133;  see  also 
Chem.  Gaz.,  1852;  D.  C,  Nov.  1887.)  Gflssmann 
obtains  eoumarin  in  the  following  manner.  The 
beans,  cut  finely,  are  heated  for  a  long  time 
with  an  equal  bulk  of  alcohol  of  specific  grav- 
ity 0.8ti3,  nearly  to  boiling,  and,  the  tincture 
being  decanted,  the  residue  is  treated  in 
the  same  manner.  The  tinctures  are  mixed,  the 
alcohol  distilled  off  until  turbidness  appears, 
when  four  times  the  bulk  of  water  is  added,  which 
precipitates  eoumarin  and  fatty  matter.  The 
precipitate  is  then  heated  to  boiling,  and  the 
liquid  passed  through  a  moistened  filter.  The 
fatty  matter  remains  on  the  filter,  and  the  hot 
solution  which  parses  deposits  the  eoumarin  on 
cooling.  .More  may  be  obtained  by  concentrating 
the  liquid,  and  may  be  purified  by  animal  char- 
coal. One  pound  of  the  beans  yielded  108  grains 
of  eoumarin.  [Ibid.,  1866,  211.)  Coumarin  lias 
been   prepared   synthetically  by   heating  salicylic 

aldehyde  with  sodium  acetate  and  acetic  anhy- 
dride, whereby  acetocoumaric  acid  is  formed, 
which  decomposes  further  into  acetic  acid  and 
eoumarin.  It  has  also  been  obtained  by  the  action 
of  phenol  upon  malic  acid.  Tonka  bean  is  used 
to  adulterate  tincture  and  extract  of  vanilla 
and  to  flavor  snufr.  being  either  mixed  with  it 
in  the  state  of  powder  or  put  entire  into  the 
snuff  box.  Coumarin  adulterated  with  acetanilide 
lias    been     found     in     the     market.        (Schim.     Rep., 

87.)         Kdhler      [Ob.     M.     W.,      18 
B81)     finds    that    coumarin    is    a    decided    narcotic, 
and    is   at    first    stimulant,    afterwards    paralyzant 
to    the    heart.       (See    also    ( '.    I,c\aditi.    C'ulrlb.    f. 

allgem.    I'nth.,    xii.    1801.)      Ins    fluidextract    of 

the    bean    has    been    used    with    asserted    advantage 

in  whooping  oough  in  doses  equivalent  to  from 
live  to  eight   grains    (0.32-0.6  (Jul   for  children 

five  years  old.     i.i.  ,/.  /'..  I860,  27.) 

Tormentilla.       Rkiaoma     TormontillCB,     P.     ('•. 
Tormcntille.    Fr.      Tormcntilhiurzcl.    ().      Tot 
tilln.    It.      Torim ntila.   Sp. — Various  species  of  <he 

rosaceous  genus    Potentilia    have   been   employed 

in  medicine.  (See  A .  •/.  /'..  1H75.  109.)  It  is 
asserted     I  Ibid.)    that    our   common    /'.    canadensis. 

L..  is  a  valuable  sudorific  and  diuretic, 

f'otentilla  Tormentilla.  Neck.  (Tormentilla 
erecta,  L.,  T.  officinalis.  Curt.) — The  tormcntil. 
or  septfoil,  which  was  formerly  in  the  Secon- 
dary List  of  the  U.  S.  Pharmacopoeia,  is  a 
small  perennial  plant  of  Europe.  All  parts 
of  the  plant  are  astringent,  especially  the  root. 
which  is  the  part  employed.  The  root  of  tor- 
mentil  is  cylindrical  and  rounded,  rather  larger 
above  than  at  the  lower  extremity,  an  inch  or 
two  in  length,  about  as  thick  as  the  finger,  knotty, 
sometimes  contorted,  brown  or  blackish  exter- 
nally, and  reddish  within.  It  has  a  slight  aro- 
matic odor  and  a  very  astringent  taste.  Tannin 
is  an  abundant  constituent.  There  is  also  a  red 
coloring  principle,  soluble  in  alcohol,  but  insolu- 
ble in  water.  Besides  these  ingredients  Meiss- 
ner  found  resin,  cerin,  myricin,  gummy  extractive, 
gum,  extractive,  lignin,  water,  and  a  trace  of 
volatile  oil.  Tormentil  has  since  been  chemically 
examined  by  Rembold,  who  obtained  tormentilla 
red  by  boiling  the  tannin  of  the  root  ( torment  il- 
tannic  acid,  C26H22O11)    with   sulphuric  acid.     It 


has  the  same  composition  as  rhatany  red,  and 
yields  the  same  products  of  decomposition  when 
fused  with  potassium  hydroxide.  He  also  obtained 
kinovic  acid,  C24H38O4,  from  the  root  by  boiling 
it  with  milk  of  lime,  adding  hydrochloric  acid 
to  the  decoction,  boiling  the  precipitate  with  solu- 
tion of  barium  hydroxide,  decomposing  again  by  hy- 
drochloric acid,  dissolving  the  precipitate  in  alco- 
hol, decolorizing  with  animal  charcoal,  filtering, 
concentrating,  and  crystallizing.  Small  quantities 
of  ellagic  acid,  CmILjOs,  were  also  noted  by  him. 
(A.  J.  P.,  1868,  311;  from  Ann.  Chem.,  cxliv.  5.) 
The  root  is  said  to  be  used  for  tanning  leather 
in  the  Orkneys  and  Western  Islands  of  Scotland, 
and  for  staining  leather  red  by  the  Laplanders. 
Tormentil  is  a  simple  and  powerful  astringent, 
applicable  to  all  cases  of  disease  in  which  this 
class  of  medicines  is  indicated.  It  may  be  given 
in  substance,  decoction,  or  extract.  The  dose  of 
the  powder  is  from  thirty  grains  to  a  drachm 
(2.0-3.9  Cm.). 

Toxicodendron  capense,  Thunb.  (Hyarnan- 
che  globosa,  Lam.,  H.  capensc.  Peis.)  (Fam.  Eu- 
phorbiacea*. ) — The  fruits  of  this  South  American 
species  are  said  to  be  used  for  the  poisoning  of 
hyenas.  They  have  been  investigated  by  Arthur 
Haron  von  Bngelhardt  (Robert's  Arbeiten,  1892), 
who  finds  in  them  a  chemically  neutral,  bitter 
principle,  hyananchin.  which  is  a  powerful  poison, 
resembling  in  its  physiological  action  strychnine, 
from  which,  however,  it  differs  in  that  it  power- 
fully affects  tl erebrum.    The  convulsions  which 

it  produces  are  of  central  origin,  the  poison  hav- 
ing no  action  upon  the  nerve  trunks  or  the  mus- 

Toxylon.  Toajflon  jtomiferum,  Raf.  (Madura 
aurantuica.  Nutt.)  I  Fam.  Moracea.)  Osage 
Orange. — The  bark  of  the  root,  of  this  tree,  which 

is  indigenous  in  the  Southern  United  States,  is 
mid  to  lif  oonsiderablj  used  in  making  a  yellow 
<!><■-  All  x.  King  has  found  in  it  moric  and  mori- 
lannic   aiuis.       (1.   ./.    /'..    xlvi.    257.) 

Tragoponic  Acid.— This  was  found  by  Rade- 
maker  and  Fisher  in  the  seeds  of  T?a</opogon 
porrifolius.  L.  (Fam.  Composite).)  falsify,  more 
commonly  known  as  oyster  plant,  is  the  plant 
which  furnishes  the  edible  root.  (See  Nat.  Drug., 
duly  2a.   1886,  47.) 

Traumatol.  lodooretine.  lodocresol.  CeHal. 
(CM3)OH. — This  occurs  as  a  purplish-red  or  yel- 
low powder;  it  is  obtained  by  acting  on  cresol 
with  iodine,  and  is  used  as  a  substitute  for  iodo- 
form. 

Tribromallyl.  Tribromhydrinum. — This  is  a 
colorless  liquid,  having  a  specific  gravity  of  2.436, 
freely  soluble  in  ether.  It  has  been  recommended 
by  !)<■  Fleury  for  hysteria,  asthma,  and  similar 
nervous  affections,  in  the  dose  of  five  drops  in 
capsules  from  two  to  four  times  a  day. 

Tribromphenol.  C6H2I5r3. OH.— Tribromphenol 
i-  prepared  by  shaking  a  solution  of  phenol 
with  bromine  water.  It  occurs  in  the  form 
of  soft,  white,  colorless  needleB,  melting  at 
05°  0.  (203°  F. ),  and  subliming  undecomposed  at 
a  higher  temperature.  It  is  soluble  in  alcohol, 
ether,  and  chloroform,  and  soluble  with  difficulty 
in  glycerin,  liquefied  phenol,  water,  and  weak  alco- 
hol. In  caustic  alkaline  solutions  it  is  readily 
soluble,  and  from  them  it  is  separated  unaltered 
by  acids. 

Tribromphenol  has  been  strongly  recommended 
by  Grimm  for  use  in  antiseptic  surgery.  He 
finds  that  a  gauze  containing  a  2  per  cent,  solu- 
tion of  the  compound,  when  saturated  with  blood 
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serum  or  urine,  will  remain  perfectly  odorless  for 
fourteen  days,  and  that  a  half  per  cent,  solution 
of  it  will  kill  the  bacteria  of  putrefaction  in  an 
hour. 

Tribromphenol-Bismuth.  Xeroform.  (C6H2 
Br30 )  2BiOH  +  Bia03. — This  is  a  yellowish-green, 
insoluble,  almost  odorless  and  tasteless  powder, 
which,  according  to  its  manufacturer,  is  a  chemi- 
cal combination  of  equal  amounts  of  bismuth  and 
tribromphenol,  containing  about  50  per  cent,  of 
bismuth  oxide.  It  has  been  especially  recom- 
mended by  Hueppe  (B.  K.  W.,  1803)  as  a  specific 
in  cholera,  and  has  been  used  as.  an  intestinal 
antiseptic  in  acute  and  chronic  enteritis  and  in 
various  functional  and  organic  diseases  of  the 
alimentary  canal. 

Xeroform  has  also  been  recommended  by  E. 
Heuss  (Th.  M.,  April,  1896)  as  a  local  antiseptic 
remedy  for  surgical  use,  especially  valuable  in 
the  treatment  of  burns,  infected  wounds,  ulcers, 
and  other  conditions  for  which  iodoform  is  com- 
monly employed.  It  does  not  alter  under  the 
influence  of  light,  and  since  it  is  not  decomposed 
by  a  temperature  of  120°  C.  (255°  F.),  can  be 
readily  sterilized. 

Dose,  eight  to  fifteen  grains   (0.5-1.0  Gm.). 

Tribromphenol  Bromide.  C6H2Br30Br. — E. 
W.  Lewis  finds  (Proc.  Chem.  Soc.)  that  the  melt- 
ing point  usually  attributed  to  this  substance  47.8° 
C.  (118°  F.),  is  much  too  low,  and  that  it  may  be 
raised  to  148°  to  149°  F.  (64.4°-65°  C.)  by  re- 
crystallizing  the  compound  from  ethyl  acetate; 
moreover,  while,  as  usually  stated,  the  substance 
of  low  melting  point  gives  off  bromine  on  heating 
at  about  125°  F.  (51.7°  C),  the  purified  material 
begins  to  lose  bromine  before  melting  at  about 
145°  F.  (62.8°  C).  Tribromphenol  bromide  is 
made  by  adding  2  to  4  Gm.  of  phenol  dissolved  in 
water  to  bromine  water  containing  19  Gm.  of 
bromine.  After  each  addition  of  phenol  the  bottle 
is  vigorously  shaken,  and  when  all  of  the  phenol 
is  added  the  mixture  is  set  aside  in  a  dark  place 
for  three  days;  the  precipitate  is  then  collected, 
drained  on  a  porous  earthenware  tile  and  dried 
over  sulphuric  acid ;  the  precipitate  is  then  dis- 
solved in  warm  ethyl  acetate  and  the  solution  on 
cooling  deposits  the  crystals.  The  crystals  of 
tribromphenol  bromide  belong  to  the  orthorhom- 
bic  system.  It  forms  citron-yellow  scales  which 
are  insoluble  in  water,  ether,  cold  alcohol,  and 
alkalies.  On  boiling  with  alcohol  it  is  decomposed 
and  tribromphenol  results. 

Triferrin,  or  paranucleinate  of  iron,  contains 
about  22  per  cent,  of  iron  as  well  as  2i  per  cent, 
of  organically  combined  phosphorus  and  is  pre- 
pared from  casein  of  cow's  milk  by  digestion  and 
precipitation  by  means  of  ferric  salts.  Triferrin 
is  freely  and  completely  soluble  in  a  weak  solu- 
tion of  sodium  hydroxide,  but  it  is  insoluble  in  di- 
luted hydrochloric  acid  having  the  acid  strength  of 
normal  gastric  juice.    Dose,  five  grains  (0.32  Gm.). 

Trigonella.  T.  Foznum-grcecum,  L.  Fenugreek. 
Semen  Foznugrceci,  P.  G.  Bockshornsamen,  G. 
A  European  annual  leguminous  plant  cultivated 
in  France  and  Germany  for  its  seeds.  These  are 
oblong-cylindrical,  somewhat  compressed,  obliquely 
truncated  at  each  extremity,  one  or  two  lines  in 
length,  brownish  yellow  externally,  yellow  in- 
ternally, and  marked  with  an  oblique  furrow 
running  half  their  length.  They  have  a  3trong 
peculiar  odor,  and  an  oily,  bitterish,  farinaceous 
taste,  and  contain  fixed  and  volatile  oils,  mucilage, 
bitter  extractive,  and  a  yellow  coloring  substance. 
E.  Jahns    {Ber.  d.  Chem.   Ges.,  xviii.   2518-2523) 


has  obtained  choline,  C5H15NO2.  and  trigonelline, 
C7H7NO2.  The  yield  of  the  former  was  0.05  per 
cent.,  and  of  the  latter  0.13  per  cent.  Trigonelline 
is  isomeric  and  probably  identical  with  pyridine- 
betaine.  By  heating  trigonelline  with  concentrated 
solution  of  potassium  hydroxide,  a  distillate 
is  obtained  which  appears  to  contain  pyridine. 
An  ounce  of  the  seeds,  boiled  in  a  pint  of 
water,  renders  it  thick  and  slimy.  They  yield 
the  whole  of  their  odor  and  taste  to  alcohol.  On 
the  continent  of  Europe  they  are  employed  in  the 
preparation  of  emollient  cataplasms,  enemata, 
ointments,  and  plasters.  They  are  never  used  in- 
ternally for  human  beings,  but  the  gTound  seeds 
are  used  to  an  enormous  extent  in  the  manufacture 
of  cattle  powders  or  condition  powders. 

Trillium,  Beth  Root.  Birth  Root.  Wake  Robin. 
Trillium,  Fr.,  G. — The  indigenous  species,  T.  erec- 
tum,  L.,  is  said  to  have  been  employed  by  the 
aborigines,  and  also  used  by  the  early  settlers; 
it  still  has  some  vogue  under  the  name  of  beth 
root  as  an  astringent  and  tonic  expectorant ;  also 
in  hemorrhages  and  to  hasten  parturition,  and  as 
a  local  irritant  in  skin  diseases.  Dose,  of  pow- 
dered root,  a  drachm  (3.9  Gm. )  three  times  a 
day.  E.  S.  Wayne  found  in  it  a  substance  sup- 
posed to  be  saponin.  It  is  said  also  to  contain 
volatile  oil  and  tannic  acid.  D.  J.  Prendergast 
believes  that  the  Trillium  erectum,  L.,  contains 
a  glucoside  similar  to  convallamarin.  (Am. 
Drug.,  Nov.  1887.)  For  details,  see  16th  edition 
U.  8.  D.  Vivian  I.  Reid  (A.  J.  P.,  1892,  67) 
found  a  small  quantity  of  fixed  oil,  saponin  to  the 
extent  of  4.86  per  cent.,  and  an  acid  crystalline 
principle  which  is  colored  purplish-brown  by 
sulphuric  acid,  and  light  green  with  sulphuric 
acid  and  potassium  dichromate. 

Trimethylamine.  Propylamine.  Secaline. 
Trimethylamine,  Fr.  Trimethylamin,  G. — Wert- 
heim  in  1850  prepared  from  narcotine  a  substance 
having  the  formula  C3H9N,  and  gave  it  the  name 
metacelamine.  In  the  same  year  Anderson  pre- 
pared from  codeine,  and  Hofmann  from  methyl 
compounds,  substances  having  the  same  formula, 
giving  them  respectively  the  names  of  propylamine 
and  trimethylamine.  Other  chemists  have  obtained 
similarly  constituted  principles  from  cod  liver 
oil,  ergot,  herring  pickle,  putrid  calf's  blood,  etc., 
and  have  even  found  them  in  saline  combination 
in  the  flowers  of  Crataegus  Oxyacantha,  L., 
Sorbus  Aucuparia,  L.,  and  one  or  more  species 
of  Chenopodium.  Under  the  name  of  propyl- 
amine some  of  these  principles  were  introduced 
into  medicine  by  Awenarius  of  St.  Peters- 
burg, and  met  for  a  time  with  considerable 
favor;  so  that  several  processes  for  preparing 
propylamine  were  published  before  the  13th  edi- 
tion U.  8.  D.  Since  that  time  it  has  been  very 
clearly  shown  that  these  various  substances,  al- 
though containing  the  same  number  of  atoms, 
have  them  differently  arranged,  are  consequently 
possessed  of  diverse  properties,  and  are  hence  only 
isomeric.  The  material  obtained  from  herring 
pickle  and  other  sources  and  sold  as  propyl- 
amine is  indeed  not  propylamine  at  all,  but  a 
more  or  less  impure  solution  of  trimethylamine; 
it  is,  in  truth,  doubtful  whether  propylamine  has 
ever  been  procured  from  a  natural  source  or 
made  in  any  other  way  than  by  treating  propyl 
iodide  with  ammonia.  Both  principles  are  de- 
rived ammonias  or  amines,  but  propylamine 
is  a  primary  compound  ammonia  (monamine), 
and  trimethylamine  is  a  tertiary  compound  am- 
monia (triamine).     In  the  first  body  the  nitrogen 
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is    combined    -with   two    atoms    of    hydrogen    and 
one  propyl  group,  C3H7,  in  the  second  with  three 
methyl  groups,    (CH3)3. 
Propyl,  C3H7-j 

HlN  =  C3H9N,  Propylamine. 

hJ 

Methyl,   CH3  » 

CH3  J.  N  =  C3H9N,  Trimethylamine. 
CH3J 

The  physical  differences  are  very  marked. 
Thus  propylamine  boils  at  49°  C.  (120.2°  F.), 
trimethylamine  at  9.3°  C.  (48.7°  F.).  The  com- 
mercial propylamine  contains  other  ammonia 
compounds  besides  trimethylamine,  the  latter  sub- 
stance indeed  being  sometimes  present  in  very 
small  quantity.  Trimethylamine  is  made  on  a 
large  scale  at  present  by  the  destructive  distilla- 
tion of  the  "  vinasses,"  or  residues  of  beet  root 
molasses.  For  other  processes,  see  16th  edition 
U.  8.  D.,  p.   1944. 

Brieger  has  shown  that  choline,  neuridine,  and 
trimethylamine  are  among  the  early  products  of 
albuminoid  decomposition  in  the  human  cadaver. 
and  are  then  followed  by  other  and  more  poison- 
ous bodies  of  the  ptomaine  class. 

The  best  form  of  trimethylamine  for  use  is 
probably  the  hydrochloride,  which  may  be  pre- 
pared in  a  state  of  purity  as  a  very  deliquescent 
salt,  crystallizing  in  long  needles.  To  form  the 
chloride  naturally  the  distillatory  products  in 
Perret's  process  may  be  received  into  hydro- 
chloric acid  and  separated  from  any  ammonium 
chloride  by  means  of  absolute  alcohol.  Commer- 
cial propylamine — ».<..  impure  solution  of  tri- 
methylamine— is  a  colorless  t  ranspaient  liquid,  of 
a  characteristic  odor,  usually  attended  by  some 
pungency,  which  may  possibly  be  ascribed  to  the 
ammonia  frequently  mixed  with  it.  It  is  soluble 
in  water  and  alcohol,  has  a  strong  alkaline 
tion.  and  forms  cr\  stall i/.ahle  salts  with  the  acids. 
If  the  end  of  a  fjlass  rod.  previously  dipped  into 
hydrochloric  acid.  Ik-  held  over  the  open  mouth 
of  a  vial  containing  it.  a  white  cloud  of  the 
chloride  will  be  seen,  as  in  the  case  of  ammonia. 
I'ure  propylamine  is  said  to  be  a  peifectU  clear, 
Strongly  refractive  fluid,  with  the  odor  of  am- 
monia;* a  boiling  point  of  40°  C.  (120.2°  F.)  ; 
■  sp.  gr.  at  20°  C.  ((17°  P.)  of  0.7186;  inflam- 
mable; miscible  with  water.  With  hydrochloric 
acid  it  makes  a  deliquescent  salt,  soluble  in  alco- 
hol, forming  with  platinum  chloride  a  double  salt, 
which  crystallizes  in  huge,  dark,  golden-yellow 
clino-rhombic  plates,  somewhat  soluble  in  hot 
water  and  alcohol.  Pure  trimethylamine  is  a 
pis  at   ordinary  temperatures. 

Locally  applied,  trimethylamine  act<  M  a 
powerful  irritant  or.  if  in  sufficient  concentration, 
even  as  a  mild  caustic.  According  to  Laborde, 
in  its  physiological  action  it  resembles  the  am- 
monium chloride  or  carbonate,  though  differing  in 
not  causing  convulsions  in  animals  fatally  poi- 
soned with  it.  (M.  T.  (7..  1874,  241.)  The  chlo- 
ride was  found  to  act  in  the  same  way  as  the  tri- 
methylamine, but  to  be  scarcely  more  than  half 
as  powerful.  Combemale  and  Brunelle  have  found 
that  the  drug  is  a  powerful  stimulant  to  the 
salivary  gland.  Given  to  man,  trimethylamine 
acts  chiefly  as  a  violent  gastro-intestinal  irri- 
tant, the  dose  of  half  a  drachm  of  the  commer- 
cial article,  even  if  freely  diluted,  usually  pro- 
ducing distinct  effects  upon  the  stomach  and 
the  intestines.  It  has  been  found  to  act  as  a 
depressant  to  the  circulation,  but  Laborde  affirms 
that    unless    given    in    such     dose    as    to    pro- 


duce serious  results  from  its  local  action,  it  in- 
creases both  in  man  and  animals  the  arterial 
pressure.  In  1854  it  was  brought  forward  by 
Awenarius  of  St.  Petersburg,  Russia,  as  a  specific 
in  rheumatism,  and  by  other  Continental  physi- 
cians some  confirmation  of  the  original  state- 
ments was  afforded.  Extensive  trial  made  with 
the  remedy  in  Philadelphia  and  elsewhere  this 
side  of  the  Atlantic  soon  led  to  its  abandon- 
ment, and  at  present  the  remedy  has  passed  en- 
tirely out  of  vogue.  Awenarius  prescribed  a  mix- 
ture of  twenty-five  drops  of  propylamine  with  six 
fluidounces  of  distilled  water,  flavored  if  neces- 
sary with  sugar  and  oil  of  peppermint;  of  this  he 
gave  a  tablespoonful  every  three  hours,  taking  care 
that  the  drug  was  pure  and  freshly  prepared. 
(Ann.  Th6r.,  1859.)  In  France,  where  the  chlo- 
ride was  preferred,  the  following  was  a  favorite 
formula:  Trimethylamine  chloride  ten  grammes, 
tincture  of  orange  peel  twenty  -eight  grammes, 
syrup  nine  hundred  and  seventy  grammes.  A 
tablespoonful  contains  about  three  and  one-half 
grains.  The  dose  of  trimethylamine  chloride  is 
from  eight  to  fifteen  grains    (0.5-1.0  Gin.). 

Triosteum.  T.  perfoliatum,  L.  Horse  Gentian. 
Bastard  Ipecac.  Tinker's  Weed.  Fever  Root. 
wort.  Wild  Ipecac.  Racine  de  Trioste,  Fr. 
Drmtteinvmrzel,  G.  (  Pam.  Caprifoliacese.) — This 
plant  is  found  in  most  parts  of  the  Eastern  United 
States,  preferring  a  limestone  soil  and  shady 
situations.  The  rhizome  or  root,  the  part  used, 
is  horizontal,  long,  about  three-quarters  of  an 
inch  in  diameter,  thicker  and  tuberculated  near 
the  origin  of  the  stem,  of  a  yellowish  or  brownish 
color  externally,  whitish  within,  and  furnished 
with  fibres  which  ma\  be  considered  as  branches 
of  the  main  root.  When  dry  it  is  brittle  and 
easily  pulverised.  <>n  microscopic  examination, 
numerous  crystals  of  calcium  oxalate  are  to  be 
seen.  It  has  a  sickening  odor,  and  a  bitter, 
nauseous  taste.  It  is  said  to  contain  an  alkaloid 
which  Andiee  believed  to  be  identical  with  emetine, 
but  which  Hartwich  has  shown  to  be  different. 
It  yields  its  active  properties  to  both  water  and 
alcohol.  Triosteum  is  cathartic,  and  in  large  doses 
emetic,  and  perhaps  diuretic.  The  bark  of  the 
root  may  be  given  in  doses  of  twenty  to  thirty 
grains  (1.3-2.0  Gm.),  or  the  extract  in  half  the 
quantity.     For  uses,  see  a.  ,/.  P.,  1801,  326. 

Triphenin.  Propionyl-phenetidin.  CeH^CaHs 
O.ML(('H3.CII2.(()).— A  homologue  of  phenace- 
tin  made  by  boiling  a  mixture  of  parapheneti- 
din  with  propionic  acid;  it  forms  colorless,  odor- 
less crystals,  fusing  at  120°  C,  of  feebly  bitter 
taste,   soluble  in  2000   parts  of   water. 

Triphenin  has  been  used  to  a  very  limited  ex- 
tent as  an  antipyretic  in  typhoid  fever, pneumonia, 
and  other  acute  affections,  and  also  as  an  anal- 
gesic for  nervous  pains.  Its  range  of  action  is 
precisely  that  of  phenacetin.  It  is  stated  that 
it  acts  promptly,  mildly,  and  without  untoward 
secondary  effects.  Dose,  eight  to  fifteen  grains 
(0.5-1.0  Gm.). 

Tripoli.  Terra  Tripolitana. — An  earthy  min- 
eral, of  a  whitish,  yellowish,  or  pale  straw  color, 
sometimes  inclining  to  red  or  brown,  usually 
friable,  often  adhesive  to  the  tongue,  and  present- 
ing the  aspect  of  argillaceous  earth,  though  dif- 
fering from  clay  by  the  roughness  and  hardness 
of  its  particles,  and  by  not  forming  a  paste  with 
water.  The  Venice  tripoli  is  said  to  come  from 
Corfu.  Tripoli  is  sometimes  artificially  prepared 
by  calcining  certain  argillites.  It  is  used  for 
cleaning  and  polishing  metals. 
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Trompatila. — This  is  the  stem  and  branches 
of  Bouvardia  triphylla,  Salisb.  (Fam.  Rubiaceae), 
a  Mexican  plant  used  by  the  natives  for  hydro- 
phobia.    (A.  J.  P.,  1874,  51.) 

Tulipine. — An  alkaloid  extracted  from  the  gar- 
den tulip.  It  is  said  to  be  a  cardiac  poison,  with 
remarkable  sialagogue  properties.  (Nouv.  Rem., 
1886.)  Under  the  name  of  chielin  there  has  been 
put  upon  the  market  a  brownish  thick  extract- 
like substance  of  an  agreeable  odor,  easily  soluble 
in  water,  said  to  be  derived  from  the  bulb  of  the 
tulip  and  to  be  non-poisonous.  It  has  been  highly 
recommended  by  H.  Heyman  as  a  soothing  appli- 
cation in  various  forms  of  inflammatory  skin  dis- 
eases.     (D.  M.  W.,  August,  1902.) 

Tumenol. — A  dark  brown  or  brownish-black 
liquid,  of  a  syrupy  consistence,  which  is  made  from 
bituminous  shale  oils.  These  are  agitated  with 
sodium  hydroxide  solution  to  remove  phenols  and 
then  with  sulphuric  acid  to  remove  pyridine  and 
other  bases.  The  oil  is  then  treated  with  fum- 
ing sulphuric  acid.  The  dark  syrupy  liquid  which 
separates  is  washed  with  water  and  dissolved  in 
sodium  hydroxide.  From  this  solution  ether  ex- 
tracts tumenol  oil.  Hydrochloric  acid,  on  the 
other  hand,  if  added  to  the  sodium  hydroxide 
solution,  throws  down  tumenol-sulphonic  acid. 
A  mixture  of  these  two  substances  constitutes 
tumenol  venale,  a  soft,  resinous,  odorless  mass. 
A.  Neisser  (D.  M.  W.,  1891)  highly  commends 
tumenol  as  a  local  application  in  eczema,  and  as 
having  extraordinary  powers  over  the  itching  of 
prurigo,  parasitic  dermatitis,  and  other  skin  affec- 
tions. He  uses  a  lotion  made  with  equal  parts  of 
ether,  rectified  spirit,  and  water  or  glycerin,  and 
10  per  cent,  of  tumenol. 

Turpeth.  Turpethum,  Br.  Add. — "The  dried 
root  and  stem  of  Ipomcea  Turpethum,  R.  Br." 
(Operculina  Turpethum  (L.),  Peter.)  (Fam.  Con- 
volvulacea. )  This  plant,  which  grows  throughout 
India  and  Ceylon,  has  long  been  used  not  only 
in  India,  but  also  to  some  extent  by  the  Arabs 
and  in  Europe.  According  to  Merat  and  De  Lens, 
the  root  itself  formerly  came  into  commerce,  but 
at  present  turpeth  "  consists  of  the  root  and  stem 
of  the  plant  cut  into  short  lengths,  usually  from 
one-half  to  two  inches  (one  and  a  quarter  to  five 
centimetres)  in  diameter;  the  central  woody  por- 
tion is  often  removed  by  splitting  the  bark  on 
one  side.  The  exterior  surface  has  a  twisted  rope- 
like or  columnar  appearance  due  to  deep  longitu- 
dinal furrows,  and  is  of  a  dull  gray  color;  a 
transverse  section  shows  a  porous  central  column 
surrounded  by  a  broad  cortical  portion,  the  sec- 
tion is  of  a  pale  yellowish-white  color,  the  cortex 
sometimes  being  darker.  The  fracture  is  short  in 
the  cortex  and  fibrous  in  the  central  portion.  The 
drug  has  a  faint  odor  and  a  nauseous  taste,  which 
is  perceptible  only  after  it  has  been  some  time  in 
the  mouth."     Br.  Add. 

Boutron-Chalard  found  in  turpeth  root,  resin, 
a  fatty  substance,  volatile  oil,  albumen,  starch,  a 
yellow  coloring  matter,  lignin,  salts,  and  ferric 
oxide.  {J.  P.  C,  viii.  121.)  The  root  contains 
10  per  cent,  of  resin.  (Andouard,  Ann.  Ther.,  1866, 
118.)  According  to  Spirgatis  this  resin  is  a  glu- 
eoside,  turpethin,  C78Hi28036,  like  that  of  other 
Convolvulaceae,  insoluble  in  ether,  but  soluble  in 
alcohol,  to  which  it  imparts  a  brown  color  not 
removable  by  animal  charcoal.  To  obtain  it 
pure,  the  alcoholic  solution  is  concentrated;  the 
resin  precipitated  by,  and  afterwards  boiled  with, 
water,  then  dried,  reduced  to  powder,  digested 
with    ether,    and    finally    redissolved    by    absolute 


alcohol  and  thrown  down  by  ether.  After  being 
treated  several  times  in  this  way,  it  is  obtained 
in  the  state  of  a  brownish  resin,  yielding  on  pul- 
verization a  gray  powder,  which  strongly  irritates 
the  mucous  membrane  of  the  nostrils  and  mouth, 
and  is  fusible  at  182.2°  C.  (360°  F.).  It  is  in- 
flammable, burning  with  a  smoky  flame  and  emit- 
ting irritant  vapors.  With  strong  bases  it  acts 
like  jalapin,  takes  up  water,  and  is  transformed 
into  a  soluble  acid,  turpethic  acid,  CajHeoOis, 
while  with  dilute  acids  it  is  decomposed  into 
turpetholic  acid,  C16H32O4,  and  glucose.  (J.  P. 
V.,  4e  se>.,  i.  236.)  Turpeth  root  is  purgative, 
somewhat  less  powerful  than  jalap,  and  rather 
slow  in  its  action.     From  one  to  three  drachms 

(3.9-11.6  Gm.)  may  be  given  in  decoction  and 
from  fifteen  grains  to  a  drachm  (1-3.9  Gm.)  in 
powder.  (Merat  and  De  Lens.)  Andouard  (Ann. 
Ther.,  1866)  states  that  the  resin  of  turpeth  is  an 
active   purge   in   doses  of   seven   or   eight  grains 

(0.45-0.5  Gm.). 

Tussilago.  Tussilago  Farfara,  L.  Coltsfoot. 
Folia  Farfara;,  P.  G.  Tussilage,  Pas  d'ane,  Fr. 
Huflattig,  Rosshuf,  G.  (Fam.  Composite.) — Colts- 
foot is  a  perennial  herb,  with  a  creeping  root,  which 
early  in  the  spring  sends  up  several  leafless,  erect, 
simple,  unifloral  scapes  or  flower-stems,  five  or  six 
inches  high  and  bearing  appressed  scale-like  bracts 
of  a  brownish-pink  color.  The  flower,  which 
stands  singly  at  the  end  of  the  scape,  is  large,  yel- 
low, compound,  with  hermaphrodite  florets  in  the 
disk,  and  pistillate,  fertile  florets  in  the  ray.  The 
latter  are  numerous,  linear,  and  twice  the  length 
of  the  former.  The  leaves  do  not  make  their  ap- 
pearance until  after  the  flowers.  They  are  radi- 
cal, petiolate,  large,  cordate,  angular,  toothed  at 
the  margin,  bright  green  upon  their  upper  sur- 
face, white  and  downy  beneath.  The  plant  grows 
spontaneously  both  in  Europe  and  North  America. 
In  this  country  it  is  found  upon  the  banks  of 
streams  from  Nova  Scotia  and  New  Brunswick 
south  to  New  York  and  west  to  Minnesota.  It 
flowers  in  April  and  June.  The  whole  of  it  is 
employed,  but  the  leaves  most  so.  They  should 
be  gathered  after  their  full  expansion,  but  before 
they  have  attained  their  greatest  magnitude.  The 
flowers  have  an  agreeable  odor,  which  they  retain 
after  desiccation.  The  dried  root  and  leaves  are 
inodorous,  but  have  a  rough,  bitterish,  mucilagi- 
nous taste.  Boiling  water  extracts  their  virtues. 
C.  S.  Bondurant  {A.  J.  P.,  1887,  340)  examined 
coltsfoot  chemically.  He  found  evidences  of  a 
bitter  glucoside.  Coltsfoot  exercises  little  sensi- 
ble influence  upon  the  human  system.  It  is,  how- 
ever, demulcent,  and  is  sometimes  used  in  chronic 
coughs,  consumption,  and  other  affections  of  the 
lungs.  The  expectorant  properties  which  it  was 
formerly  thought  to  possess  are  not  obvious.  The 
leaves  were  smoked  by  the  ancients  in  pulmonary 
complaints,  and  in  Germany  they  are  said  to  be 
substituted  for  tobacco.  Cullen  used  the  fresh 
juice  in  scrofula,  several  ounces  daily.  The  de- 
coction made  by  boiling  one  troyounce  in  one 
pint  of  water  is  commonly  given  in  teacupful 
doses. 

Tussol.  Antipyrine  Mandelate  (Phenyl-gly co- 
late  ) .  CnHi2N20.C6H5CH  ( OH )  COOH.— It  forms 
a  white  powder,  fusing  at  52°  to  53°  C.  (125.6°- 
127.4°  F.),  is  soluble  in  water,  and  is  recom- 
mended in  the  treatment  of  whooping  cough  in  the 
following  doses:  for  children  under  one  year, 
from  three-fourths  to  one  and  a  half  grains  (0.048- 
0.096  Gm.)  :  from  two  to  four  years,  four  to  six 
grains   (0.26-0.4  Gm.). 
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Tutty.  Tutia.  Impure  Oxide  of  Zinc. — This 
oxide  is  formed  during  the  smelting  of  lead  ores 
containing  zinc.  It  is  deposited  in  the  chimneys 
of  the  furnaces,  in  the  form  of  incrustations,  mod- 
erately hard  and  heavy,  and  studded  over  with 
small  protuberances  of  a  brownish  color  on  the 
outside  and  yellowish  within.  As  it  occurs  in 
commerce,  the  pieces  occasionally  present  a  bluish 
cast,  from  the  presence  of  small  particles  of  metal- 
lic zinc.  Sometimes  a  spurious  substance  is  sold 
for  tutty,  consisting  of  a  mixture  of  blue  clay  and 
copper  filings,  made  into  a  paste  with  water  and 
dried  on  an  iron  rod.  It  is  distinguished  from 
the  genuine  tutty  by  its  diffusing  in  water  and 
exhaling  an  earthy  odor,  and  by  its  greater 
friability.  Tutty  is  used  solely  as  an  external 
desiccant.  To  fit  it  for  medicinal  use  it  must  be 
reduced  to  fine  powder,  which  is  dusted  over  the 
affected  part,  or  applied  in  tlie  form  of  an  oint- 
ment. 

Tylophora  Leaves.  Tjftopkorm  Folia.  Br. 
Add.  (Fun.  Aselepiadaceas.) — The  dried  leaves  of 
Tylophora  asthma) •< a  (L.),  Wight  and  Arnott. 
(Tylophora  fasciculata,  Ham.),  are  used  in  certain 
of  India  as  a  pois<m  for  vermin,  and  have 
been  used  with  fatal  results  as  a  poison.  Tylo- 
phora aethmatioa,  which  grows  in  Bf gnl.  Bur- 
inali.  and  Ceylon,  baa  been  known  in  Indian  medi- 
cine  since    1780,   utd    baa   been    largely   used    in 

both  the  civil  and  the  military  medical  service  of 
Madras.  It  is  officially  described  as  "  pcliolatc. 
entire,  from  two  t<>  five  inches  (five  to  twelve  and 
a  half  Centimetre*)  long  and  from  three  quarters 
Of  an  inch  to  two  and  one  half  inches  (eighteen 
to  sixty  five  millimetre-)  broad,  lanceolate-ovate 
or  ovate  or  suiirotund  in  outline,  somewhat  cor- 
date at  the  base,  abruptly  acuminate;  rather 
leather]    la  texture,  giahroai  on  the  upper  sur- 

UU    finely   downy  on   the  lower  j   of  a   brown- 
iehgieen    color,    which    is   paiet    on    the    lower   sur- 
face.     Odor    slight  Iv    aromatic:     almost    devoid    of 
"     Br.   Add. 

David    llooj.er   has   separated   from  this  ding  an 

alkaloid,  tylopkorine,  aoluble  in  ether  and  alcohol, 

Iv    so    in    water;      forming    crystalline 
sails,  and   striking  with   nitric  acid   a  purplish   red 

color,   with    Frohde'a   reagenti  a   deep   Bap-green, 

iuin  dichromate  and  sulphuric  acid 
a  dirty  violet.  Tv  lophora  rcsernhlcs  in  its  activity 
ipecac,  arid  i-  need  M  ■  substitute  for  that 
<iiiii_'  in    brxmehitia  and   in  dysentery.     In  d<, 

from  20  to  3<i  grains    (1.3  2.0  Gm.)    i<    i-   seed 
tic.    The  expectorant  doet  is  from  one* 
to  two  graini  (0.032-0.13  Om.). 
Ulex.      I  ofMPne,     L     (Fam.     Legoroi- 

the   common   furze,   gone,  or   whm   so 

conspicuous  in   the   waste   places   and   by   the 

sides  of  Great    Britain,  branches 

and  bright  yellow  flowers  situated  on  the  spines, 
either  solitary  or   in   pairs.     In   thi  I    this 

plant,  A.  W.  Qerrard  has  found  an  alkaloid. 
ulexine.  In  1890  Kobert  (D.  If.  W.,  1890 
the  result  of  an  elaborate  physiological  -tudv. 
came  to  the  eonclusion  that  ulexine  and  cytisine 
are  identical.  The  suggestion  has  given  rise  to  a 
considerable  chemieo-physiological  discussion,  a 
brief  abstract  of  which  may  be  found  in  /'. 
•/.,  Feb.  1891.  Kobert  found  indications  of 
>nd  alkaloid  in  ulex.  Partheil  (A.  Pharrn., 
1892,  448;  1894,  486)  and  Plugge  (A.  Pharm.. 
1894.  444^  are  in  accord  as  to  the  identity  of 
ulexine  and  cytisine.  Ulexine  has  been  used  in 
cardiac  dropsy.  Done,  from  one-fifteenth  to  one- 
twentieth   of  a    grain    ( 0.004-0.003   Gm.). 


Ulmaren  is  the  name  given  by  Bourcet  to  a 
mixture  of  the  salicylic  acid  esters  of  the  higher 
aliphatic  alcohols.  It  has  been  stated  to  contain 
75  per  cent,  of  salicylic  acid.  Ulmaren  is  de- 
scribed as  a  heavy,  pale  yellowish-red,  refractive, 
neutral,  or  weakly  acid  liquid,  of  pleasant,  faint 
odor  recalling  salol,  and  burning  taste.  Its  sp 
gr.  at  15°  C.  (59°  F.)  is  1.06;  and  its  boiling 
point  lies  between  237°  C.  and  242°  C.  (458.6°- 
467.6°  F. ).  It  crystallizes  from  an  equal  volume 
of  petroleum  benzin,  and  is  almost  insoluble  in 
water,  but  is  soluble  in  alcohol,  ether,  and  chloro- 
form. Animal  experimentation  (Th.  M.,  1903, 
xvii.)  showed  that  in  moderate  doses  it  is  well 
taken,  but  if  given  in  large  doses  by  the  mouth 
causes  in  the  dog  vomiting  and  purging,  and  in 
the  rabbit  a  dose  of  0.07  Gm.  per  kilogramme 
intraperitoneal^  injected,  caused  death  from 
asphyxia.  It  is  recommended  to  be  used  as  an 
external  application  in  rheumatic  and  neuralgio 
diseases,  as  well  as  in  gout,  either  to  be  painted 
on  the  part  and  covered  with  waxed  paper  or 
used  in  the  form  of  an  ointment  made  up  with 
lanolin,  in  which  case  it  should  be  present  in  the 
proportion  of  30  per  cent.  After  epidermatic 
application  the  salicylic  acid  reaction  may  be 
demonstrated  in  the  urine  in  three  hours  and  lasts 
for  three  days.  It  is  affirmed  to  have  marked 
analgesic,  antipyretic  and  antirheumatic  powers 
{li.  (1.  7'..  dune.'  L903).  Dose,  fifteen  to  forty-five 
grains  (1—3  Gm.)  ;  externally  thirty  to  si\t\ 
-rain-    (t   3.9   (Jm.). 

Ultramarine.  Outremer,  Vr.  I  Uramarin,  G. 
This  fine  blue  pigment  was  formerly  obtained  from 
lapis  lazuli,  or  Uutulite,  a  mineral  of  Siberia.  It 
is   now  prepared   artificially  on   a   very   large  scale. 

In  preparing  it.  a  mixture  of  soft  day  with  sodium 

sulphate,  charcoal,  caustic  soda,  and  sulphur  is 
hem  fed  in  crucibles.  In  ibis  way  a  colorless  com- 
pound ii  Brat  produced,  termed  while  ultramarine. 
This,  however,  soon  becomes  of  a  green  color. 
Ihe green  ultramarine thua  obtained,  which  is  also 
used  as  a  color,  is  then  mixed  with  sulphur  and 
heated.  J  lie  sulphur  lakes  fire  and  is  allowed  to 
burn  in  the  air.  when  the  product  becomes  of  a 
fine  blue  eolor.  [Roaooi  and  Hchorlemmer,  vol.  ii. 
459.;  It  is  thought  to  be  a  compound  of  alumi- 
num and  sodium  silicates  with  sodium  polysul- 
phide,  although  the  sulphur  present  is  retained  in 
two  conditions,  part  being  deposited  when  ultra- 
marine is  treated  wit  li  acids  and  part  escaping 
ulphide. 
Umbellularia.  I  mbellularia  californica  (Arm), 
Nutt.  California  Laurel.  Spice  Tree.  (Fan. 
Lauraeca.) — The  leaves  of  this  California 
1  ree  are  employed  in  neuralgic  headaches,  and  in 
and  atonic  diarrhea;  also  cxter- 
nally  as  a  mild  counter-irritant.  Stillman  and 
ill  CV.  //.,  1883)  obtained  from  the  seeds  a  new 

acid.  umbelluUc  arid.  The  leaves;  arc  said  also  to 
contain  about  4  per  cent,  of  a  volatile  oil,  having  a 
specific  gravity  of  0.93fi.  a  warm  camphoraceous 
and  a  strong  pungent  odor.  Burse  has  sepa- 
rated from  the  oil  by  fractional  distillation  umbil- 
Ivl,  an  oil  having  the  formula  CsIIiaO,  which  dis- 
solves in  concentrated  sulphuric  acid  with  red 
color,  and  is  narcotic  [Ap.  Ztg.,  xi.).  According  to 
Schimmel  &Co.  ( Xchim.  Rep.,  April,  1897),  it  also 
contained  cineol,  CioHisO.  It  is  probable  that  the 
volatile  oil  is  a  strong  local  anaesthetic,  as  it  has 
been  found  to  act  rapidly  wdien  brought  in  con- 
tact with  exposed  pulp  or  sensitive  dentine.  The 
fluidextract  has  been  used  in  doses  of  from  ten  to 
thirty  minims    (0.6-1.8   Cc). 
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Umber.  Terra  Umbra. — A  mineral  of  a  fine 
compact  texture,  light,  dry  to  the  touch,  shining 
when  rubbed  by  the  nail,  and  of  a  fine  pale  brown 
color,  which  changes  to  a  peculiar  beautiful  deep 
brown  by  heat.  According  to  Klaproth,  it  con- 
tains 13  parts  of  silica,  5  of  alumina,  48  of  ferric 
oxide,  20  of  manganese,  and  14  of  water  in  100. 
Burnt  umber,  as  well  as  the  mineral  in  its  un- 
altered state,  is  used  in  painting.  The  umber 
of  commerce  is  said  to  be  brought  chiefly  from 
the  island  of  Cyprus. 

Uranium. — Atomic  weight,  236.7.  The  salts  of 
the  metal  uranium  are  violent  poisons,  producing 
not  only  severe  gastro-enteritis  and  nephritis,  but 
also  acting  specifically  on  the  haemoglobin  of  the 
blood,  affecting  its  oxygenating  powers.  (See  P. 
J.,  Sept.  1890.)  They  have  been  carefully  in- 
vestigated by  Jacob  Woroschilsky  (Arbeiten  d. 
Pharm.  Inst.,  Dorpat,  v.  1890) ,  who  finds  that  they 
are  violent  poisons,  though  acting  slowly,  espe- 
cially when  given  subcutaneously,  small  toxic  doses 
producing  death  almost  as  rapidly  as  larger  ones. 
In  the  lower  animals,  1  milligramme  of  the  oxide 
per  kilogramme  will  produce  an  intense  paren- 
chymatous nephritis,  followed  by  violent  in- 
flammation of  the  intestines.  There  is  marked 
elevation  of  the  blood  pressure  and  widespread 
degeneration  of  the  tissues,  especially  of  the  blood 
vessels.  In  mild  cases  of  poisoning  a  transient 
glycosuria  is  a  primary  symptom.  The  uranium 
nitrate  has  been  affirmed  by  West  to  be  useful  in 
diabetes  mellitus  (Kronpetzy  prefers  the  acetate), 
in  doses  of  one  to  two  grains  (0.065-0.13  Gin.), 
three  times  a  day,  increased  to  twenty  grains 
(1.3  Gm.)  a  day.  They  have  been  used  on  the 
principle  of  similia  similibus  curantur  in  renal 
diseases.  Augermayer  affirms  that  the  salts  of 
uranium  are  highly  toxic,  half  a  milligramme  per 
kilogramme  of  body  weight  being  sufficient  to 
cause  death.      {Ph.  J.,  Oct.  30,   1897,  378.) 

Urasol.     Acetyl-methylene-disalicylic  Acid. 

CH2(C6Hs<£q^0)2.  This  substance,  intro- 
duced into  medicine  by  S.  Lewis  Summers,  is  said 
to  be  formed  from  about  75  per  cent,  of  salicylic 
acid,  16  per  cent,  of  acetic  acid,  and  8  per  cent,  of 
formaldehyde.  It  occurs  as  a  yellowish-white 
powder,  insoluble  in  water,  soluble  in  ether  and 
alcohol.  It  has  been  used  in  doses  of  five  to  eight 
grains  (0.32-0.5  Gm.),  given  in  capsules,  in 
muscular  rheumatism,  irregular  gout,  and  as  a 
germicide  in  cystitis  and  other  inflammations  of 
the  genito-urinary  tract. 

Urea.  C0(NH2)2.  Carbamide.  Uree,  Fr. 
Harnstoff,  G. — For  an  account  of  the  physical  and 
chemical  properties  of  urea,  the  reader  is  referred 
to  treatises  upon  physiology.  Urea  has  been  em- 
ployed in  practical  medicine  as  a  hydragogue  diu- 
retic in  the  treatment  of  dropsies  and  as  a  tonic 
alterative  in-  phthisis  (L.  L.,  December,  1901). 
Dose,  ten  grains  (0.65  Gm.)  every  six  hours;  in- 
crease pro  re  nata. 

Thio-urea  is  a  substance  in  which  one  atom  of 
oxygen  in  a  molecule  of  urea  is   replaced  by  an 

atom  of  sulphur,  CS<^ga.     According  to  Paul 

Binet  (Rev.  M4d.  de  la  Suisse  Rom.,  1893), 
it  is  a  very  active  poison,  paralyzing  the  nerve 
centres,  but  leaving  intact  the  peripheral  nerves 
and  the  muscles. 

Urechites.  Urechites  suherecta,  Jacq.  Savan- 
nah Flower.  Yellow-flowered  Nightshade. — This  is 
an  apocynaceous  plant,  which  grows  abundantly  in 
the  West  Indian  Islands,  and  is  said  to  be  used  in 


Jamaica  by  the  negroes  as  a  poison.  The  symptoms 
which  it  produces  are  violent  vomiting  and  purg- 
ing, with  convulsions.  J.  J.  Bowrey  (J.  Chem.  S., 
June,  1878)  has  isolated  from  it  two  glucosides, 
urechitin  and  urechitoxin,  having  respectively  the 
formula  C28H42O-8  and  C13H20O5.  Isaac  Ott  ( T.  G., 
1880)  finds  the  plant  to  be  a  powerful  cardiac  poi- 
son, first  increasing  and  then  depressing  the 
arterial  pressure,  and  finally,  if  the  dose  be  large 
enough,  killing  by  producing  cardiac  arrest.  The 
results  reached  by  Ott  are  in  accord  with  those  of 
Ralph  Stockman  (Laborat.  Rep.,  Royal  College  of 
Physicians,  Edinburgh^  vol.  iv.,  1892),  who  finds 
that  both  of  the  glucosides  are  very  active  poisons 
belonging  to  the  digitalis  group.  On  the  other 
hand,  Vowinkie  came  to  the  conclusion  that  even 
small  doses  of  the  plant  depress  the  heart,  and 
experiments  made  upon  man  by  Bowrey  show 
that  in  large  doses  the  drug  produces  nausea, 
vomiting,  general  depression,  great  perspiration, 
and  slight  slowing  of  the  pulse.  Stockman  (Rev. 
de  Clin,  et  de  Ther.,  June  29,  1892)  found  that 
the  leaves  contain  a  toxic  alkaloid,  which  he  calls 
urechitine,  C28H42O8  -f-  H2O,  and  a  glucoside, 
urechitonin,  which  is  less  toxic.  In  Jamaica  the 
drug  is  said  to  have  been  used  in  the  treatment 
of  intermittent  and  other  sthenic  fevers.  The 
dose  of  the  fluidextract  is  from  two  to  ten  min- 
ims  (0.12-0.6  Cc). 

Urginea.  Br.  Add.  Indian  Squill. — The 
younger  bulbs  of  Urginea  indica,  Kunth.,  also  the 
younger  bulbs  of  Scilla  indica,  Baker  (Ledebouria 
hyacinthina,  Roth ) ,  taken  soon  after  the  plant  has 
flowered.  "  The  bulbs  of  Urginea  indica  are  tuni- 
cated,  consisting  of  fleshy  coats  which  enclose  each 
other  completely;  in  size  varying  as  much  as  the 
common  onion;  color  whitish;  taste  bitter  and 
acrid.  The  bulbs  of  Scilla  indica  are  not  tuni- 
cated  like  an  onion,  but  made  up  of  thick  fleshy 
imbricated  scales ;  otherwise,  except  that  they  are 
somewhat  smaller,  they  resemble  those  of  Urginea 
indica."     Br.  Add. 

The  bulbs  of  Indian  squill  have  long  been  used 
in  India  for  purposes  similar  to  that  for  which 
the  official  squill  is  employed  in  Europe  and 
America,  but  no  sufficient  chemical  examinations 
have  been  made  to  prove  the  identity  of  the  In- 
dian and  European  drugs.  The  Br.  Add.  recog- 
nizes a  vinegar  (Acetum  Urginece,  Br.  Add.,  two 
and  a  half  ounces  to  the  pint),  dose,  ten  to  thirty 
minims  (0.6-1.8  Cc. )  ;  an  oxymel  (Oxymel  Ur- 
ginea?, Br.  Add.),  dose,  one-half  to  one  fluidrachm 
(1.8-3.75  Cc.)  ;  a  pill  of  ipecacuanha  with  urginea 
(Pilula  Ipecacuanha?  cum  Urginea,  Br.  Add.)  ;  a 
compound  pill  (Pilula  Urginece  Composita,  Br. 
Add.);  a  syrup  (Syrupus  Urginece,  Br.  Add.), 
dose,  one-half  to  one  fluidrachm  (1.8-3.75  Cc), 
and  a  tincture  (Tinctura  Urginea?,  Br.  Add.,  four 
ounces  to  the  pint),  dose,  five  to  fifteen  minims 
(0.3-0.9   Cc). 

Uricedin. — Prepared  by  clarifying  lemon  juice, 
and  adding  for  every  fifty  parts  of  citric  acid  in 
it,  twenty  parts  of  sulphuric  acid,  four  parts  of 
25  per  cent,  hydrochloric  acid,  and  sufficient  so- 
dium carbonate  to  nearly  neutralize  the  acids. 
One  part  of  lithium  carbonate,  neutralized  with 
lemon  juice,  is  then  added,  and  the  whole  evapo- 
rated and  granulated.  It  contains  sodium  sulphate, 
chloride,  and  citrate,  with  lithium  citrate.  Used 
in  gout  and  rheumatism. 

Urisolvin. — A  compound  of  pure  urea  and  acid 
lithium  citrate  used  as  a  diuretic  and  uric  acid 
solvent,  in  doses  of  three  grains  (0.2  Gm.),  in  the 
form  of  tablets. 
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Urobiline.  C42H40N4O7. — This  biliary  pigment, 
prepared  from  urine,  occurs  as  a  brown  resinous 
mass  soluble  in  alcohol,  ether,  chloroform,  and 
alkaline  solution.  It  has  been  proposed  by  Th. 
Roman  and  G.  Delluc  as  a  reagent  for  zinc.  A 
few  drops  of  a  solution  of  urobiline  in  chloroform, 
2  Cc.  of  which  are  mixed  with  5  Cc.  of  absolute 
alcohol,  will  make  with  an  alkalized  solution  con- 
taining zinc  a  green  fluorescence. 

Uropherin.  Lithium-diuretin.  Theobromine-lith- 
ium-salicylate.  CvBrN«0»Li  +  C6H4(0H)  COOLi. 
A  compound  analogous  to  diuretin,  lithium  being 
substituted  for  sodium.  Used  as  a  diuretic  in 
doses  of  fifteen  grains  (1.0  Gm.).  E.  Merck  has 
also  introduced  the  benzoate  under  a  correspond- 
ing name,  uropherin-benzoate. 

Ursal. — A  compound  of  urea  and  salicylic  acid, 
used  as  a  substitute  for  sodium  salicylate. 

Urtica.  Ortie  brulante,  Vr.  Brenncsscl,  G. 
Various  species  of  this  genus  are  furnished  with 
poisonous  stin^in^'  hairs.  Urtica  gigns  of  Aus- 
tralia is  said  frequently  to  kill  hone*,  and  to 
produce  in  man  a  stin^  whose  impression  lasts  for 
months.  (N.  R.,  1875.)  It  has  generally  been 
thought  that  the  virulence  of  the  hairs  is  due  to 
the  presenee  of  free  formic  acid  (A.  J.  P.,  xxii.), 
and  David  Hooper  ( /'.  ./.,  April,  I8s7  1  has 
demonstrated  the  presence  of  formic  acid,  or  a 
substance  very  closely  allied  to  it,  in  the  hairs 
of  the  Nilgri  nettle  (Girardinia  polmntn). 
Nevertheless,  it  does  not  seem  probable  that  for- 
mic acid  is  the  poi-on.  Gr.  Haberlandt  l>< 
it  to  be  a  non-volatile  albuminoid,  and  L.  Reu- 
ter  has  obtained  from  several  nettles  a  glueo- 
■ida.  (A.  ./.  /'..  -Ian.  1890.)  Odd]  and  Lomonaen 
(Rif.  Med.,  April,  1892)  isolated  from  the  com- 
mon nettle  a  crystalline  alkaloid,  and  found  that 
in  mammals  the  extract  actl  powerfully  upon  the 
vasomotor    system,    and     in     f:  ISA    eentric 

paralysis  with  diastolic  cardiac  ai  I 

U.  dioica,  L.,  or  common  nettle,  and  U-  ur< 
or  dwarf  nettle,  of  America  and  Kurope.  ban 
used  in  medicine  as  local  Irritants,  as  diuretics 
(.1.  ./.  /'.,  1806),  and  especially  for  the  purpOSS 
of  arresting  Uterine  hemorrhage.  The  fluidextract 
may  be  given  in  tfoSM  of  half  a  Auidrachni  (l.S 
Cc.)  or  a  decoction  of  the  strength  Oi  an  ounce 
to  a  pint  in  teacupful  doses. 

Ustilago.  U.  S.  1880.  Corn  tfmu?.— The  genus 
Ustilago  belongs  to  the  UstilsginaeeeB,  all  the 
members  of  which  generally  develop  their  spores 

in  the  ovary  or  anthers  of  the  host  plant,  forming 
a  slimy  mass,  which  in  maturing  becomes  a  black 
dust  made  up  of  spores.  They  produce  the  smut 
in  cereals.  Ustilago  maydis  (DC.),  Tul.,  is  pro- 
duced on  the  stems,  the  pistils  (corn  grains),  and 
the  male  inflorescence  (tassel)  of  the  Indian 
corn.  It  is  specifically  characterized  by  its  minute 
spherical  spores,  baring  their  surface  covered  with 
echinulate  warts.  It  is  abundant  in  the  United 
States.  Upon  the  corn  the  smut  appears  in 
masses,  varying  in  size  from  a  cherry  to  a  child's 
bead.  These  masses  are  smooth,  irrej^ilarly  glo- 
bose, or  sometimes  lobulated.  baring  at  fir-i  a 
livid,  bluish  tint,  and  then  becoming  blackish,  and 
finally  bursting  and  emitting  the  black  contents, 
consisting  of  innumerable  globose  very  minute 
spores,  each  of  which  is  covered  with  beautiful 
little  pointed  processes.  In  a  dried  state  the 
masses  are  blackish  and  covered  with  a  black 
powder. 

C.  H.  Cressler  found  in  ustilago  an  alleged  al- 
kaloid, secaline  (triinethylnviine.  see  Ergota,  p. 
447 ) ,    besides    a    thick,    viscid,    fixed    oil    and    a 


resin  soluble  in  ether  but  not  in  alcohol.  (A.  J. 
P.,  1861,  306.)  Rademaker  and  Fischer  (Nat. 
Drug.,  1887,  296)  believed  that  they  had  discovered 
a  white,  bitter  alkaloid,  ustilagine,  soluble  in 
ether,  while  H.  B.  Parsons  decided  that  the 
fixed  oil  contained  an  acid  which  he  provisionally 
named  sclerotiG  acid;  also  an  amine-like  volatile 
substance  extracted  by  ether.  (A.  R.,  March, 
1882;  also  West.  Drug.,  1894.)  A.  W.  Balch 
(Journ.  Boston  Soc.  Med.  Sci.,  March,  1901)  was 
not  able  to  find  any  active  substance  in  the  smut. 

The  belief  that  corn  smut  is  an  abortifacient  to 
the  lower  animals  (A.  J.  P.,  Sept.  1861)  appears 
to  be  without  foundation,  as  in  the  experiments 
made  by  the  United  States  Department  of  Agri- 
culture in  1898  (Farmers'  Bulletin,  No.  69)  no  ef- 
fect was  produced  by  corn  smut  given  to  pregnant 
cows.  The  experiments  of  James  Mitchell  (f.  G., 
ii.  223)  that  ustilago  abolishes  sensation,  reflex 
action,  and  later  general  motor  power  in  the 
frog,  is  contradicted  by  the  results  of  Balch,  who 
also  found  that  enormous  doses  of  the  substance 
have  no  effect  upon  the  color  of  the  cock's  comb. 
In  dosrs  of  one  to  two  drachms  (3.9-7.7  Gm. )  it 
has  been  claimed  by  W.  A.  N.  Dorland  that  the 
Huidextract  markedly  increases  the  severity  and 
frequency  of  the  uterine  pains  in  huma.  labor. 
The  whole  drift  of  our  present  evidence  is  to  show 
that  ustilago  is  probably  inert,  and  it  does  not 
seem   to  be  a   remedy  of  any  practical  value. 

Vaccinium.  Yaccinium  crassifolium,  Andr. 
(Fam.  Vacciniaceae.) — The  leaves  of  this  American 
shrub  are  said  to  be  astringent  and  diuretic,  and 
capable  of  replacing  uva  ursi.  Dose,  of  the  fluid- 
t.  from  a  half  to  one  fluidrachm  (1.8- 
3.75  ( 

Valeric  Acid.  Valerianic  Acid.  Acidum  Va- 
"i.        Andurn      )'<ilcrinnicum.        C4II9.COOH. 

Mol.  wt.,  101.31.  Acide  valerianique,  Acide  val6- 
rique,  Vr.  Yalcriansaure,  Baldriansaure,  G.  Acido 
vmleritmico.  It.,  Sp. 

In  the  I860  U.  8.  revision  tins  acid  was  trans- 
ferred from  the  Preparations  to  the  Materia 
Medio*  list;  in  that  of  1880  it  was  dropped  en- 
tirely. Valeric  Acid  is  "a  colorless  liquid,  of 
an  oily  consistence,  a  penetrating,  disagreeable 
odor,  and  caustic  taste:  and  of  the  sp.  gr.  0.935." 
1870. 

"  Take  of  Valerianate  of  Soda,  in  coarse  powder, 
troyouneee;  Sulphuric  Acid,  Water,  each,  a 
tuffloieni  quantity.  To  the  Valerianate  of  Soda 
add.  first,  three  fluidounces  of  Water,  and  then 
three  troyounces  and  a  half  of  Sulphuric  Acid. 
Mix  them  thoroughly,  and  from  the  mixture,  after 
standing,  separate  the  oily  acid  liquid  which  rises 
to  the  surface.  Agitate  this  repeatedly  with  small 
portions  of  Sulphuric  Acid  until  its  specific  grav- 
ity is  reduced  below  0.950.  Then  introduce  it  into 
a  retort,  and  distil  nearly  to  dryness,  rejecting  the 
distillate  so  long  as  it  has  a  specific  gravity  above 
0.940,  and  keeping  the  remainder  for  use.  The  re- 
jected portion  of  the  distillate,  after  agitation 
with  Sulphuric  Acid,  may  1m?  returned  to  the  re- 
tort during  the  progress  of  the  distillation."  U.  8. 
1870. 

The  object  of  this  process  is  merely  to  procure 
valeric  acid  in  a  state  adapted  for  the  prepara- 
tion of  ammonium  valerate.  The  sulphuric  acid, 
uniting  with  the  sodium  of  the  sodium  valerate, 
separates  the  valeric  acid,  which  rises  to  the 
surface  with  the  appearance  of  an  oil.  In  this 
state  it  is  still  mixed  with  water,  and,  as  the 
pure  acid  is  wanted,  the  direction  is  given  to 
agitate  it  with  sulphuric  acid,  which  deprives  it 
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of  the  excess  of  water.  It  is  now  distilled  in  order 
to  separate  any  sulphuric  acid  and  water  that 
may  be  mixed  with  it.  Musgiller  of  Brooklyn, 
N.  Y.,  stated  that  the  acid  cannot  be  obtained  by 
the  process  of  1860  of  a  sp.  gr.  as  low  as  0.933 
with  ordinary  sulphuric  acid,  and  suggested  that 
0.935  be  adopted  as  the  official  standard,  as  acid 
of  this  strength  is  equally  well  adapted  for  the 
preparation  of  the  valerates,  for  which  alone  it  is 
used.  This  suggestion,  as  to  the  sp.  gr.,  was 
adopted  at  the  revision  of  the  U.  S.  Pharmacopoeia 
of  1870.  Musgiller  proposed  some  modifications 
of  the  process  which  appear  to  be  judicious.  (See 
A.  J.  P.,  1869,  83;    also  Proc.  A.  Ph.  A.,  1868.) 

For  modes  of  preparing  valeric  acid  from  the 
oil  and  roots  of  valerian,  the  reader  is  referred  to 
the  article  on  Valerian  in  this  work.  It  is  pre- 
pared also  from  amyl  alcohol  by  reaction  with  a 
mixture  of  potassium  diehromate  and  sulphuric 
acid,  as  the  first  step  in  the  preparation  of  sodium 
valerate. 

Valeric  acid  (originally  valerianic  acid)  received 
its  name  from  having  been  found  in  the  oil  dis- 
tilled from  the  root  of   Valeriana  officinalis,   L. 

(Fam.  Valerianaceae ) .  It  was  first  obtained  in 
1817  by  Chevreul  from  the  oil  of  the  dolphin,  and 
received  the  name  of  delphinic  acid,  which,  how- 
ever, upon  the  discovery  of  its  identity  with  the 
acid  afterwards  obtained  by  Pentz  from  valerian, 
was  superseded  by  its  present  title.  It  has  been 
obtained  also  from  the  bark  and  fruit  of  Vibur- 
num Opulus,  L.,  and  other  species  of  Viburnum 

(Fam.  Caprifoliaceae),  the  sap  wood  of  the  Euro- 

f»ean  elder   (Sambucus  nigra,  L.)    (Fam.  Caprifo- 
iaceae),    the    root    of   Angelica  Archangelica,    L. 

(Archangelica  officinalis,  Hoffm.)  (Fam.  Umbel- 
liferae),  and  from  various  organic  products  of  the 
vegetable  and  animal  kingdom. 

Properties. — Valeric  acid  is  a  colorless  liquid, 
of  an  oily  consistence,  a  repulsive  odor,  resembling, 
however,  that  of  valerian,  and  a  pungent,  sour, 
acrid,  disagreeable  taste.  Its  sp.  gr.  is  variously 
given  from  0.946  at  0°  C.  to  0.931  at  20°  C.  (Beil- 
stein,  Org.  Chem.,  i.  406.)  As  stated  in  the  U.  S. 
P.  1870,  it  is  0.935.  It  remains  liquid  at  8°  below 
zero  (F.),  and  boils  at  174°  C.  (345.2°  F.).( Tromms- 
dorff . )  It  is  soluble  in  thirty  parts  of  cold  water, 
and  when  agitated  with  water  takes  up  about  20 
per  cent.,  without  losing  its  oily  consistence,  and 
rises  to  the  surface  of  the  liquid.  Alcohol  and 
ether  mix  with  it  in  all  proportions.  It  is  very 
soluble  in  strong  acetic  acid,  and  dissolves  camphor 
and  some  resins.  ( Trommsdorff . )  It  forms  salts 
with  the  alkalies,  and  reddens  litmus  paper 
strongly,  but  the  blue  color  gradually  returns  in  a 
warm  place.  Its  composition  is  represented  by 
C5H10O2,  and  it  is  a  mixture  of  two  isomeric  acids 

(isovaleric  acid  and  optically  active  valeric  acid). 
This  is  true  as  well  of  the  valeric  acid  that  is  ob- 
tained from  the  Valeriana  officinalis,  L.,  the  An- 
gelica Archangelica,  L.,  and  that  which  results 
from  the  oxidation  of  the  amyl  alcohol  of  fermen- 
tation with  the  aid  of  chromic  acid.  The  strong 
acid  readily  unites  with  a  molecule  of  water  to 
form  a  hydrated  acid,  C5H10O2  +  H20.  This  com- 
pound, formerly  known  as  the  trihydrate,  has  a 
sp.  gr.  0.945,  and  boils  at  a  lower  temperature 
than  the  strong  acid.  It  has  a  much  milder  taste 
than  the  pure  acid,  and  is  at  the  same  time  some- 
what saccharine.  The  U.  S.  P.  1870  gave  the  fol- 
lowing tests  of  the  official  acid :  "A  solution  of 
Valerianic  Acid,  in  fifty  parts  of  hot  water,  satu- 
rated with  hydrated  carbonate  of  zinc,  yields  a 
liquid,  which,  when  filtered  and  evaporated  to  ten 


parts  and  cooled,  affords  white  pearly  crystals  of 
valerianate  of  zinc.  The  mother-water,  drained 
from  these  crystals,  should  not  yield,  by  further 
evaporation  and  cooling,  a  salt  crystallizing  in  six- 
sided  tables,  and  very  soluble  in  water.  When  the 
Acid  is  added  to  a  concentrated  solution  of  acetate 
of  copper,  the  transparency  of  the  solution  is  not 
disturbed."  The  former  of  the  last  two  tests  indi- 
cates the  absence  of  acetic,  the  latter  of  butyric 
acid.  The  acid  distilled  from  the  oil  or  root  of 
valerian  has  been  employed  in  nervous  affections, 
and  possesses  properties  similar  to  those  of  vale- 
rian. According  to  Landerer,  the  acid  artificially 
produced  does  not  operate  therapeutically  so  satis- 
factorily as  the  native  product.  The  dose  would 
probably  be  about  the  same  as  that  of  the  oil  of 
valerian,  given  in  sweetened  water. 

Valeridin.     Valerydin.      Sedatin.      Iso-valeryl- 

p-phenetidin.  C6H4  ]  qc  H  *  9*  This  substance 
occurs  as  white,  glistening  needles,  which  are 
readily  soluble  in  alcohol  or  chloroform,  difficultly 
soluble  in  ether,  and  almost  insoluble  in  water.  It 
is  obtained  by  heating  isovaleric  acid  with  p-phe- 
netidin. C.  Erdmann  (Ph.  Ztg.,  xliii.)  commends 
this  substance  in  doses  of  from  eight  to  fifteen 
grains  (0.5-1.0  Gm. )  a  day,  as  a  succedaneum  for 
valeric  acid,  and  as  being  very  serviceable  in 
migraine,  neuralgia,  and  hysteria. 

Validol.  Menthol  Valerate,  C10H19.O.CO.C4H9. 
Validol  is  a  clear,  colorless  liquid,  of  a  mild,  pleas- 
ant odor,  and  slightly  bitter  taste,  said  to  contain 
30  per  cent,  of  menthol  combined  chemically  with 
70  per  cent,  of  valeric  acid.  It  was  originally 
proposed  by  Schwersenski  (Th.  M.,  1897)  as  being 
locally  non-irritant  and  affording  a  means  of  ex- 
hibiting menthol;  for  its  local  action  in  pruritus, 
gastralgia,  coryza,  various  mucous  inflammations, 
and  as  an  antispasmodic  in  migraine,  neurasthenia, 
hysteria,  and  other  neuroses.  Other  clinicians 
have  commented  favorably  upon  the  drug  as  an 
antiemetic  and  stomachic.  It  is  stated  to  be  spe- 
cially eliminated  through  the  urine,  to  which  it 
imparts  a  peculiar  odor.  Dose,  five  to  twenty 
minims  (0.3-1.3  Cc.)  ;  locally  10  to  15  per  cent, 
ointment  is  recommended. 

Validolum  Camphoratum  is  a  10  per  cent,  solu- 
tion of  camphor  in  validol. 

Valonia.  Acorn  Cups.  Vallone,  Velanede, 
Gallon,  Fr.  Knoppern,  Walonen,  G. — The  great 
cups  of  the  acorns  of  the  Quercus  asgilops,  L.  ( Fam. 
Cupuliferre),  a  native  of  Bosnia,  contain  a  very 
large  percentage  of  tannin.  They  are  extensively 
exported  for  dyeing  and  tanning,  and  have  been 
employed  as  an  astringent  in  diarrhoea. 

Valyl.  Valeric  Acid  Diethylamide. — Valyl, 
C4H9.C0.jST(C2H5)2,  occurs  as  a  colorless  liquid 
having  a  characteristic  odor  and  burning  taste, 
and  boiling  at  210°  C.  (410°  F.).  According  to 
Kionka  (D.  M.  W.,  xxvii.  1901),  valyl  produces 
cerebral  excitement,  attended  with  convulsions 
probably  of  cerebral  origin,  as  there  is  no  increased 
reflex  activity.  It  is  said  primarily  to  increase 
the  blood  pressure  and  to  have  little  action  upon 
the  heart  or  respiration.  It  is  somewhat  irritant, 
but  may  be  given  in  four  per  cent,  aqueous  solu- 
tion, and  has  been  used  as  a  substitute  for  valerian 
in  hysterical  and  allied  neuroses.  Dose,  four  to 
fifteen  grains  (0.26-1.0  Gm.)  three  times  a  day, 
preferably  administered  with  an  equal  amount  of 
tallow  in  gelatin  capsules. 

Vanadic  Acid.  Acidum  Vanadicum.  (Meta- 
vanadic  Acid,  HVO3.) — Forms  golden-yellow  scales, 
which   are   only   slightly   soluble.     According   to 
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Le  Blond  and  C.  David,  vanadic  acid  is  actively 
antiseptic,  and  very  useful  in  solutions  for  the 
skin,  0.05  in  1000;  for  gynaecological  use,  0.17  in 
1000.  Oxydasin  is  said  to  be  a  solution,  0.5  in 
1000.     (B.  G.  T.,  145.) 

Sodii  Metavanadas.  Sodium  Vanadate.  NaVO-3. 
This  is  a  yellowish-white  powder,  freely  soluble 
in  hot  water. 

Ferri  Yanadas.  Iron  vanadate. — A  dark,  gray- 
ish-brown powder,  almost  insoluble  in  water. 

Lithii  Yanadas.  Lithium  Vanadate.  LiVOa 
+  H20. — A  yellowish-white  crystalline  powder, 
freely  soluble  in  water. 

In  the  arts  vanadic  acid  is  used  in  various 
oxidizing  processes  as  a  carrier  of  oxygen,  effect- 
ing by  its  presence  the  more  efficient  action  of 
other  oxidants,  as  in  the  aniline  black  formation, 
where  a  small  amount  of  ammonium  vanadate  is 
capable  of  taking  the  place  of  large  amounts  of 
chlorates  and  similar  oxidizing  agents.  It  is  also 
used  in  vanadium  inks. 

Vanadic  acid  and  its  soluble  salts  have  been 
shown  t  Lyons  Mid.,  1899)  to  be  actively  poison- 
ous 0.017  gramma  pet  kilo  given  to  the  rabbit 
intravenously  producing  rapid  death.  When 
given  to  man  in  overdoM  they  produce  gastro- 
intestinal irritation,  hut  it  is  alleged  thai  in 
minute  dose  they  increase  the  elimination  of  urea, 
stimulate  nutrition,  and  act  favorably  in  OHM 
chlorosis,  chronic  rkewnmtitm,  and  tuberculosis. 
The  does  of  the  acid  is  given  as  from  fir  1 

prain    (0.0005-0.00]  Cm.);    but  the  sodium' salt  is 

much    lees    irritant,    and    therefore    preferable; 

dose,  one-sixty-fourth  to  one  twenty-fifth  of  a 
grain   (0.001-0.oo2ti  (Jm.),  administered  in  dilute 

solution  three  times  a  day.  The  lithium  vanadate 
has  been  specially  commended  by  some  practi- 
tioners in  gout,  and  the  iron  salt  in  ana  mm. 
The  dose  of  the  latter  is  the  same  as  that  of 
the  sodium  salt, 

Vanadium. —  (Atomic  weight.  50.8.)  Vanadium 
has  lieen  studied  physiologically  in  the  form  of 
the  salts  of  vanadic  acid,  especially  in  the  m<  ta- 
vanadate  of  sodium.  The  vanadates  are  frail 
known     to    act     as    carriers    of    oxygen     in     many 

chemical    reactions,      it    has   been    affirmed    that 

vanadic  acid  readily  yields  its  oxygen  and  as 
readily  receives  (i\_\^cn  from  other  llloetanOl 
that  in  the  blood  it  is  first  converted  into  hypo- 
vanadic  acid  and  then  by  the  oxyhemoglobin  is 
changed  into  hyperranadic  acid.  The  salts  of 
vanadic  acid  are  said  to  produce  in  the  lower  ani- 
mals vomiting,  profuse  diarrhoea,  disturbances  of 
respiration,  tonic  and  clonic  convulsions,  loss  of 
sensibility,   and    cardiac    depression. 

Therapeutically,  the  vanadium  compounds  have 
been  used  by  Laran,  and  by  Lyonnet.  Martz,  and 
Martin.  It  is  claimed  that  in  proper  dosea  they 
increase  the  appetite  and  have  a  tendency  to 
increase  weight,  are  antihidrotic  and  useful  in 
tuberculosis,  chlorosis,  and  other  diseases.  Dose, 
of  the  acid,  from  one-half  to  one  milligramme 
(  1128th  to  l-64th  grain),  piven  in  solution  in  the 
course  of  twentv-four  hours.  (For  literature, 
see   Schmidt's  Jahrbucher,   Bd.   265,   229.) 

Vandellia.  Yandcllia  diffusa,  L.  (Fam.  Scroph- 
ulariacese. )  — This  is  an  herb  of  Paraguay,  said  to 
be  used  by  the  natives  as  an  emetic.  (P.  J.,  1872, 
849.) 

Vasogen.  Vaselinum  Oxygenatum. — This  is  a 
feebly  alkaline,  yellow-brown  fluid,  of  a  peculiar 
but  not  disagreeable  odor  and  taste,  which  readily 
emulsifies  with  water.  It  is  said  to  be  "  oxygenated 
vaseline  or  petrolatum,"  and  again  that  "  it  con- 


tains about  25  per  cent,  of  olein,  saponified  with 
anhydrous  ammonia,  and  mixed  with  vaseline  and 
vaseline  oil."  Vasogen  serves  as  a  vehicle  for  oint- 
ments whose  active  ingredients,  it  is  said,  are  ab- 
sorbed with  great  rapidity  from  the  skin.  There 
have  been  offered  camphor  vasogen,  33%  per  cent.; 
iodine  vasogen,  from  3  to  10  per  cent.;  menthol 
vasogen,  2  per  cent.,  and  the  list  might  be  ex- 
tended almost  indefinitely.  There  does  not  seem 
to  be  any  reason  for  supposing  that  the  vasogen 
ointments  are  really  superior  to  ointments  made 
with  vaseline. 

Venetian  Red.  Bolus  Yeneta. — A  dull  red 
oehrey  substance  used  in  painting. 

Verbascum.  Ycrbascum  Thapsus,  L.  Mullein. 
Flores  Verbasci,  P.  G.  Bouillon  blanc,  Molene,  Fr. 
^YoUkraut,  Kbnigskerze,  G.  (Fam.  Scrophularia- 
cea?. ) — The  ordinary  mullein  weed  is  too  well 
known  to  need  description.  As  remedial  agents 
both  leaves  and  flowers  have  been  employed.  They 
have  a  very  slight  odor,  and  a  mucilaginous,  her- 
baceous, bitterish,  feeble  taste.  Mullein  leaves 
are  demulcent  and  emollient,  and  are  thought  to 
possess  anodyne  properties,  which  render  them 
useful  in  pectoral  complaints.  On  the  continent 
of  Europe,  an  infusion  of  the  flowers,  strained  in 
order  to  separate  the  rough  hairs,  is  considerably 
used  in  mild  catarrhs.  An  oil,  produced  by  satu- 
rating olive  oil  with  mullein  (lowers,  during  pro- 
longed exposure  to  the  sun,  is  used  as  a  local  ap- 
plication in  (iermany  for  piles  and  other  mucous 
membrane  inflammations.  The  mullein  oils  sold 
in  pharmacies  are  of  this  nature,  or  some  of  them 
alcoholic  tinctures.  The  dried  leaves  are  some- 
times smoked  to  relieve  irritation  of  the  respira- 
torj  mucous  membranes;  fomentations  with  mul- 
lein leaves  also  have  some  repute  as  anodynes. 
Internally,  the  decoction  (an  ounce  to  the  pint, 
flowering  tips)  may  be  taken  in  the  quantity  of 
from   four  to  six   fluidounoss. 

According  to  I..  Rosenthal  ( /'.  ./.,  July,  1902), 
the  seeds  of  \  erboscum  8inuatum,  which  are 
used  in  Greece  as  a  fish  poison,  contain  6.13 
per  cent,  of  saponin.  Traces  of  the  same  sub- 
stance were  found  in  the  fruits  of  V.  phlomoides, 
I.  .  and   \  .  thapsiformc,  Schrad. 

Verditer. — Two  preparations  of  copper,  em- 
ployed as  pigments,  are  known  by  this  name  in 
commerce,  and  are  distinguished  by  the  epithets  of 
blue  ami  green.  Blue  verditer  is  prepared  in  Ixm- 
don  from  the  solution  of  copper  nitrate  obtained 
in  precipitating  silver  by  copper.  According  to 
<iray.  this  solution  is  poured  while  hot  upon 
whiting  (calcium  carbonate),  and  the  mixture 
stirred  every  day  till  the  liquor  loses  its  color, 
when  it  is  decanted,  and  fresh  portions  added  till 
the  proper  color  is  obtained.  By  a  process  for 
procuring  this  pigment,  invented  by  Pelletier,  the 
solution  of  copper  nitrate  is  decomposed  by  quick- 
lime, and  the  precipitate,  after  being  washed,  is 
incorporated  intimately  with  another  portion  of 
quicklime.  By  the  former  process,  a  copper  car- 
bonate is  obtained;  by  the  latter,  a  mixture  of 
copper  and  calcium  hydroxides.  Green  verditer 
is  prepared  by  precipitating  a  solution  of  copper 
nitrate  by  chalk  or  a  white  marl,  and  consists 
of  copper  carbonate  mixed  with  an  excess  of  the 
calcareous  carbonate. 

Vernonia.  Vernonia  anthelmintica,  Willd. 
( Fam.  Compositae. )  —This  is  an  East  Indian  plant, 
whose  black,  bitter,  and  nauseous  seeds  have  a 
high  reputation  in  Ceylon  as  an  anthelmintic  in 
doses  of  sixty  grains  (3.9  Gm.).  (P.  J.,  April, 
1883;   also  Ph.  Rev.,  1896,  274.) 
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Veronal.   Diethylmalonyl  Urea.   Diethyl  Barbi- 
turic  Acid.    S>S!>C<^">CO. 


Colorless  crystals  with  a  melting  point  of  191° 
C.  (375.8°  F.),  slightly  bitter  in  taste,  soluble  in 
145  parts  of  water  at  ordinary  temperature  and 
in  12  parts  of  boiling  water.  Originally  intro- 
duced as  an  hypnotic  by  Fischer  and  von  Mering, 
veronal  has  been  favorably  reported  upon  by  a 
number  of  clinicians  as  producing  a  sleep  which 
usually  develops  in  fifteen  to  twenty  minutes  and 
continues  for  many  hours,  its  action  being  more 
sure  and  more  continuing  than  that  of  trional. 
It  is  affirmed  to  act  even  when  there  is  pain,  and 
to  be  well  borne  in  cases  of  pulmonic  and  cardiac 
disease.  In  the  insomnia  of  the  psychoses  it  is 
favorably  reported  upon.  Concerning  its  general 
physiological  action  we  have  little  knowledge,  but 
C.  Trautmann  (Ther.  Geg.,  1903)  affirms  as  the 
result  of  experimental  studies  that  it  lessens  ni- 
trogenous elimination.  Various  authorities  claim 
that  it  leaves  no  after  effects,  but  Jolly,  Rosenfeld, 
and  Wiirth,  have  noticed  after  its  administration, 
malaise,  headache,  and  giddiness,  and  even  dis- 
turbances of  speech, — chiefly  when  given  in  very 
large  doses.  Analgesic  powers  have  been  attrib- 
uted to  it  by  some  clinicians  and  denied  by 
others.  Ordinary  dose,  fifteen  to  twenty  grains 
(1.0-1.3  Gm.)  ;  in  mild  cases,  four  to  five  grains 
(0.26-0.32  Gm.),  and  when  there  is  much  excite- 
ment much  larger  doses  are  well  borne.  Walter 
Berant  has  given  as  high  as  one  hundred  and 
twenty  grains   (7.7  Gm.)   in  twenty-four  hours. 

Veronica.  Veronica  officinalis,  L.  Speedwell. 
Veronique  male,  Fr.  Ehrenpreis,  G.  (Fam.  Scroph- 
ulariaceae.) — Several  species  of  Veronica,  common 
to  Europe  and  this  country,  have  been  medic- 
inally employed.  Of  these,  V.  officinalis,  L.,  and  V. 
Beccabunga,  L.,  or  brooklime,  are  the  most 
conspicuous.  V.  officinalis  has  a  bitterish,  warm, 
and  somewhat  astringent  taste.  Enz  found  in  it  a 
bitter  principle  soluble  in  water  and  alcohol,  but 
scarcely  so  in  ether,  and  precipitated  by  the  salts 
of  lead,  but  not  by  tannic  acid ;  an  acrid  prin- 
ciple; red  coloring  matter;  a  variety  of  tannic 
acid  producing  a  green  color  with  ferric  salts, 
a  crystallizable  fatty  acid,  with  malic,  tartaric, 
citric,  acetic,  and  lactic  acids;  mannite;  a  soft, 
dark  green-,  bitter  resin.  Mayer  of  New  York, 
found  evidences  of  an  alkaloid  and  of  a  sapona- 
ceous principle.  {A.  J.  P.,  1863,  209.)  The  plant 
has  been  considered  diaphoretic,  diuretic,  expecto- 
rant, tonic,  etc.,  and  was  formerly  employed  in 
pectoral  and  nephritic  complaints,  hemorrhages, 
diseases  of  the  skin,  and  in  the  treatment  of 
wounds.  V.  Beccabunga  was  used  in  the  fresh 
state  as  a  blood  purifier  and  in  scurvy. 

Vieirine. — This  substance  is  obtained  from  the 
bark  of  the  Remijia  Vellozii,  DC.  (Fam.  Rubi- 
aceae),  of  Brazil.  It  is  used  in  Brazil  in  doses  of 
from  one  to  four  grains  (0.065-0.26  Gm.)  re- 
peated pro  re  nata,  as  a  tonic  and  as  an  anti- 
periodic  in  place  of  quinine. 

Vienna  Paste.  Potassa  Cum  Calce.  U.  8.  1890. 
Potassa  with  Lime. 

"  Potassa,  five  hundred  grammes  [or  17  ounces 
av.,  279  grains]  ;  Lime,  five  hundred  grammes  [or 
17  ounces  av.,  279  grains],  to  make  one  thousand 
grammes  [or  35  ounces  av.,  120  grains].  Rub 
them  together,  in  a  warm  iron  mortar,  so  as 
*to  form  a  powder,  and  keep  it  in  a  well-stoppered 
bottle."     77.  S.  1890. 

"A  grayish-white  powder,  deliquescent,  having 
a    strongly   alkaline   reaction,   and   responding  to 


the  tests  for  calcium  and  potassium.  It  should 
be  soluble  in  diluted  hydrochloric  acid  without 
leaving  more  than  a  small  residue."  U.  8.  1890. 
It  should  not  effervesce  on  the  addition  of  an  acid. 
It  is  prepared  for  use  by  being  made  up  into  a 
paste  with  a  little  alcohol.  The  paste  is  applied 
for  ten  or  fifteen  minutes  to  the  part  to  be  cauter- 
ized, exactly  as  with  potassium  hydroxide,  than 
which  escharotic  it  is  more  manageable,  being 
slower  in  its  operation,  and  less  deliquescent. 
Filhos  has  improved  this  caustic  by  forming  it 
into  sticks.  To  prepare  it  thus,  the  potassium 
hydroxide  is  perfectly  fused  in  an  iron  spoon, 
and  one-third  of  its  weight  of  quicklime  is  added 
in  divided  portions,  the  whole  being  stirred  with 
an  iron  rod.  The  fused  mass  is  then  run  into 
lead  tubes,  closed  at  one  end,  about  three  inches 
long,  and  from  a  quarter  to  half  an  inch  in 
diameter  in  the  clear.  The  sticks  are  kept,  still 
enclosed  in  the  lead  tubes  with  the  open  end  down- 
ward, in  thick  glass  tubes,  containing  some  pow- 
dered quicklime,  and  closed  with  a  cork,  between 
which  and  the  stick  some  cotton  is  put  to  steady 
the  caustic.  When  employed,  as  much  of  the  caus- 
tic is  uncovered  at  the  end  by  scraping  off  the 
lead,  a3  it  is  proposed  to  use. 

Vinca. — Under  this  name  are  included  V.  major, 
L.,  Greater  Periwinkle,  and  V.  minor,  L.,  Lesser 
Periwinkle  (Fam.  Apocynacese ) .  It  is  said  to 
be  very  useful  in  arresting  menorrhagic  and  other 
hemorrhages.  (P.  J.,  1871,  961;  Ibid.,  1873,  963; 
also  A.  J.  P.,  1872.) 

Vincetoxicum.  V.  officinale,  Moench.  Cynan- 
chum  Vincetoxicum,  Pers.  Asclepias  Vincetoxicum, 
L.  White  Swallow-wort.  Vincetoxicum.  Asclepiade, 
Dompte-venin,  Eirundinaire,  Fr.  Schwalbenwurz, 
Giftwende,  G. — A  perennial,  herbaceous  Euro- 
pean plant,  the  root  of  which  was  formerly 
esteemed  a  counterpoison,  and  hence  the  botan- 
ical name.  It  has  a  bitterish,  acrid  taste,  and, 
when  fresh,  a  disagreeable  odor,  which  is  dimin- 
ished by  drying.  Taken  internally,  especially 
in  the  recent  state,  it  excites  vomiting,  and  is 
capable,  in  larger  quantities,  of  producing  dan- 
gerous if  not  fatal  inflammation  of  the  stomach. 
Feneulle  found  in  the  root  a  principle  analogous 
to  emetin.  It  has  been  used  in  skin  diseases  and 
scrofula. 

Vinegar.  Acetum. — Vinegar  is  produced  by  the 
acetous  fermentation  in  infusions  of  mixed  malted 
and  unmalted  grain,  or  in  various  fruit  juices.  Any 
substance  which  is  capable  of  undergoing  the  alco- 
hol fermentation  is  further  liable,  under  the  influ- 
ence of  a  microscopic  plant,  Mycoderma  aceti,  and 
exposure  to  the  air  at  a  temperature  between  24° 
C.  (75°  F.)  and  35°  C.  (95°  F.),  to  undergo 
further  change  with  oxidation,  which  converts  the 
alcohol  into  acetic  acid.  Practically  for  success 
there  should  not  be  more  than  12  per  cent,  of  alco- 
hol in  the  original  fluid.  The  mycoderm  may  exist 
as  a  pellicle  composed  of  extremely  small  cells 
(micrococci)  in  contiguous  rows,  or  finally  envel- 
oped in  a  glue-like  mass,  or  it  may  be  in  the  form 
of  rod-like  cells  (bacilli)  more  or  less  dispersed 
through  the  fluid. 

In  the  quick  German  process  for  making  vinegar 
a  mixture  of  one  part  of  80  per  cent,  alcohol, 
four  or  six  parts  of  water,  and  one-thousandth  of 
honey  or  extract  of  malt,  at  a  temperature  of 
24°  C.  (7§°  F.)  to  35°  C.  (95°  F.),  is  allowed  to 
percolate  through  beech  shavings,  previously 
steeped  in  vinegar,  and  contained  in  a  deep  oaken 
tub,  in  Avhich  is  a  wooden  diaphragm  perforated 
with    numerous    small   holes,    loosely    filled    with 
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packthread  about  six  inches  long.  It  is  essential 
to  the  success  of  the  process  that  a  current  of  air 
shall  pass  through  the  tub.  In  order  to  establish 
this  current,  eight  equidistant  holes  are  pierced 
near  the  bottom  of  the  tub,  forming  a  horizontal 
row,  and  four  glass  tubes  are  inserted  vertically 
in  the  diaphragm,  of  sufficient  length  to  project 
above  and  below  it.  The  air  enters  by  the  holes 
below,  and  passes  out  by  the  tubes.  Although  the 
air  is  necessary  for  the  furnishing  of  oxygen,  aceti- 
fication  consisting  chiefly  in  the  oxidation  of  the 
alcohol,  the  beech  shavings  and  similar  articles 
chiefly  aid  in  the  process  by  affording  surface 
upon  which  the  mycoderms  can  grow.  During  the 
process  the  temperature  rises  to  37°  C.  (100°  F.) 
or  40°  C.  (104°  F. ),  and  remains  nearly  station- 
ary while  the  process  is  going  on  favorably.  The 
liquid  is  drawn  off  by  a  discharge  pipe  near  the 
bottom,  and  must  be  passed  three  or  four  times 
through  the  tub  before  the  acetification  is  com- 
pleted, which  generally  occupies  from  twenty-four 
to  thirty-six  hours.  According  to  YYimmer.  pieces 
of  purified  eliareoal.  about  the  size  of  a  Wiilmil, 
ma\    he   advantageously   subst  it  uted    for   the   beech 

■having!  in  t he  proi 

In  1862,  Pasteur  substituted  for  the  German 
process  the  lowing  of  the  myooderni  upon  the  but- 

of  a  mixture  of  wine  and  vinegar,  or  of  inter, 
alcohol     (2    per    eent.),    and    acetic    add     (1     par 

sent.),  adding  alcohol   daily  in  small   quantities 

alter  about  half  that  contained  in  the  original 
liquid   had   been   Converted    into  acetic  acid,   until   a 

vinegar  of  sufficient  strength  was  produced.     The 

/,  process  was  unproved  in  1860  by  Laugier, 

and    it    was   subsequently    further  elaborated    by 

Emanuel    Wumi.       (For  details,   sec   /'.  ./..  xi.    188.) 

In  England,  vinegar  is  made  from  the  Infusion 

of  malt.  The  fermented  wort  is  caused  to  fall  in 
a  shower  upon  a  mass  of  fagots  of  birch  twigs 
Occupying  the  Upper  part  of  n.  UUge  Vat,  and.  after 
trickling  down  to  tofl  bottom,  is  pumped  up  re- 
peatedly to  the  top.  to  lie  again  allowed  to  fall. 
until  the  acetification  is  completed.  This  mode  of 
Oxidising   the   alcohol    in    the    fermented    wort    has 

the  advantage  of  rendering  Insoluble  certain  glu- 
tinous and  albuminous  principles,  which,  if  not 
removed,  would  cause  a  muddinees  in  the  vinegar 

and  make  it    liable  to  spoil. 

In  the  United  slates,  vinegar  is  largely  made  by 
the  German  method  of  oxidising  very  diluted  alco 

hoi.  and  is  called  spirit  rinvtiar ;  it  is  often  pre- 
pared   from    cider — cithr    rine<i<ir.      The    cider    is 

[placed  in  barreli  (with  their  bung  holes  open) 
which  are  exposed  during  the  summer  to  the  heat 
of  the  sun.    The  aaetification  is  completed  in  the 

course    of    about    two   years.      The    progress    of    the 

fermentation,  however,  must  be  watched,  and  as 
soon  as  perfect   vinegar  Is  formed,  it   should  be 

racked  On  into  clean  barrels.  Without  this  pre- 
caution, the  acetous  fermentation  would  run  into 
the  putrefactive,  and  the  vinegar  be  spoiled.  Cider 
vinegar  contains  no  aldehyde.  It  contains  malic 
acid,  and  therefore  yields  a  precipitate  with  lead 
acetate.  The  want  of  such  a  precipitate  indicates 
that  the  alleged  cider  vinegar  is  a  manufactured 
substitute,  although  a  fictitious  article  might  yield 
a  similar  precipitate. 

Vinegar  may  be  clarified,  without  impairing  its 
aroma,  by  throwing  about  a  tumblerful  of  boiling 
milk  into  from  fifty  to  sixty  gallons  of  the  liquid, 
and  stirring  the  mixture.  This  operation  also 
makes  red  vinegar  pale. 

The  series  of  changes  which  occur  during  the 
acetous  fermentation  is  called  acetification.     Dur- 


ing its  progress  there  is  a  disengagement  of  heat; 
the  liquor  absorbs  oxygen  and  becomes  turbid; 
filaments  form,  and  upon  the  completion  of  the 
fermentation,  form  a  pultaceous  mass,  leaving  a 
clear  liquor  containing  the  acetic  acid.  The  ex- 
planation of  Liebig  is  that  the  alcohol  loses  two 
atoms  of  hydrogen  as  the  first  effect  of  oxidation, 
and  becomes  aldehyde,  and  this,  by  the  absorption 
of  one  atom  of  oxygen,  becomes  acetic  acid 
( C2H3O.OH ) .  Thus  the  conversion  of  alcohol  into 
acetic  acid  consists  in,  first,  the  removal  of  two 
atoms  of  hydrogen,  and  afterwards  the  addition 
of  one  atom  of  oxygen.  The  following  equations 
represent  this  change: 

CaH60  +  O  =  Carl40  +  H3O 
OaHtO  +  O  =  CaH402 

Aldehyde  is  a  colorless,  inflammable,  ethereal 
liquid,  having  a  pungent  taste  and  odor.  Its  den- 
sity is  0.79.  It  absorbs  oxygen  gradually,  and 
is  thus  converted  into  acetic  acid,  as  just  stated. 
Its  property  of  absorbing  oxygen  gives  it  a  re- 
ducing power  like  that  possessed  by  glucose. 
Hence  it  responds  to  Fchling's  test  for  that  sub- 
stance (I'akt  111).  It  is  characterized  by  its 
forming  a  crystalline  compound  with  ammonia, 
and  also  with  alkaline  bisulphites;  it  is  poly- 
merized by  the  action  of  acids  and  some  other 
reagents,  and  thus  yields  paraldehyde  ((VUOJa, 
a  liquid  boiling  at  1*24°  C.  (255°  F.).  The  name 
aldehyde  alludes  to  its  relation  to  alcohol,  alcohol 
deAydrogenated.  Its  aqueous  solution  is  decom- 
posed b\  potassium  hydroxide  with  formation  of 
aldehyde  resin.  This  is  a  soft,  light  brown  mass, 
which,  heated  to  1(»'»°  ('.  1212°  F.),  gives  oil  a 
nauseous   soapy   odor. 

Properties. —  Vinegar,  when  good,  is  of  an  ag 
able,  penetrating  odor,  and  a  pleasant   acid  taste. 
According  to  Magnes  Lahens,  wine  vinegar  always 

Contains    ■     little    aldehyde.       The    better    sorts    of 

.  r   have  a  grateful   aroma,   probably   due  to 

the     presence    Of     an     ethereal     substance,    perhaps 

acetic   ether.     The   color  of   vinegar    varies   from 
pale  yellow   to  deep   red.      When    long  kept,  1 
dally  if  exposed  to  the  air,  it   becomes  ropy,  ac- 
quires   an   unpleasant   odor,  putrefies,  and    loses   itw 

aciditj . 

The  essentia]  ingredients  of  vinegar  are  acetic 

acid    and    water;      but,    besides    these,    it    cont 

various  other  substances,  derived  from  the  particu- 
lar vinous  liquor  from  which  it  may  have  been 
prepared.  Among  these  may  be  mentioned  color- 
ing matter,  gum.  starch,  gluten,  sugar,  a  little 
alcohol,  and  frequently  malic  and  tartaric  acids, 
with  a  minute  proportion  of  alkaline  and  earthy 
salts.  Vinegar  should  be  devoid  of  lead  and  cop- 
per and  of  free  sulphuric  acid,  as  shown  by  its 
not  being  discolored  by  hydrogen  sulphide,  and 
yielding  DO  precipitate  when  boiled  with  a  solu- 
tion of  calcium  chloride,  and  of  such  a  strength 
1  hat  a  fluidounce  would  require,  for  neutralization, 
not  less  than  thirty-five  grains  of  potassium  bicar- 
bonate. After  neutralization  it  should  be  free 
from  acrid  taste,  indicating  the  absence  of  acrid 
substances,  the  taste  of  which  may  have  been  com- 
cealed  by  that  of  the   acetic  acid. 

Malt  Vinegar  {Acctum  Britannicum)  has  a 
brown  color,  and  a  sp.  gr.  from  1.006  to  1.019. 
The  strongest  kind,  called  proof  vinegar,  contains 
from  4.6  to  5  per  cent,  of  acetic  acid.  That  of 
British  manufacture  usually  contains  sulphuric 
acid,  which  the  manufacturer  is  allowed  by  law 
to  add  in  a  proportion  not  exceeding  one  part  in 
a  thousand;  but  if  the  vinegar  be  properly  made 
it  does  not  require  to  be  thus  protected. 
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Vinegar  is  "  a  liquid  of  a  brown  color  and  pecul- 
iar odor.  Specific  gravity  1.017  to  1.019.  445.4 
grains  by  weight  ( 1  tiuidounce )  of  it  require  about 
402  grain-measures  of  the  volumetric  solution  of 
soda  for  their  neutralization,  corresponding  to 
5.41  per  cent,  of  real  acetic  acid,  HC2H3O2.  If  ten 
minims  of  solution  of  chloride  of  barium  be  added 
to  a  fluidounce  of  the  vinegar,  and  the  precipitate, 
if  any,  be  separated  by  filtration,  a  further  addi- 
tion of  the  test  should  give  no  precipitate.  Sul- 
phuretted hydrogen  causes  no  change  of  color." 
Br.    1885. 

Wine  Vinegar  (Acetum  Gallicum)  is  nearly 
one-sixth  stronger  than  pure  malt  vinegar.  It  is 
of  two  sorts,  the  white  and  the  red,  according  as 
it  has  been  prepared  from  white  or  from  red  wine. 
White  wine  vinegar  is  usually  preferred.  Red 
wine  vinegar  may  be  deprived  of  its  color,  and 
rendered  limpid,  by  being  passed  through  animal 
charcoal. 

Distilled  Vinegar  (Acetum  Destillatum ;  Vin- 
aigre  distille,  Oxeolat  simple,  Fr. ;  Destillirter 
Essig,  G.)  was  official  in  the  U.  S.  Pharmacopoeia 
1870,  and  was  prepared  by  obtaining  seven  pints 
of  distillate  from  eight  pints  of  vinegar  placed 
in  a  glass  retort,  the  one  pint  left  in  the  retort  re- 
taining the  fixed  impurities,  salts,  etc.  One  hun- 
dred grains  should  saturate  not  less  than  seven 
and  six-tenths  grains  of  potassium  bicarbonate.  It 
should  be  wholly  volatilizable  by  heat,  yield  no 
precipitate  with  lead  acetate  or  silver  nitrate,  nor 
change  color  upon  the  addition  of  hydrogen  sul- 
phide or  ammonia.  If  silver  be  digested  with  it 
and  hydrochloric  acid  afterwards  added,  no  pre- 
cipitate should  be  produced. 

Adulterations. — The  principal  foreign  substances 
which  vinegar  is  liable  to  contain  are  sulphuric 
and  sulphurous  acids,  certain  acrid  substances, 
and  copper  and  lead,  derived  from  improper  ves- 
sels used  in  its  manufacture.  Tin  has  been  found 
in  it  after  standing  a  short  time  in  tin  vessels. 
Hydrochloric  and  nitric  acids  are  but  rarely  pres- 
ent. 

Barium  chloride  is  not  a  suitable  test  for  the 
presence  of  free  sulphuric  acid,  as  it  will  cause  a 
precipitate  with  sulphates,  which  are  often  found 
in  vinegar  when  no  free  sulphuric  acid  is  present. 
The  evaporation  of  a  sample  of  vinegar  in  contact 
with  a  piece  of  white  sugar  or  on  white  paper 
will  often  show  the  presence  of  free  sulphuric 
acid  by  the  charring  which  ensues.  A  very  simple 
method,  discovered  by  A.  Ashby,  of  detecting  free 
mineral  acids  in  vinegar  is  mentioned  by  Allen 
(Com.  Org.  Anal.,  2d  ed.,  i.  392).  A  solution 
of  logwood  is  prepared  from  boiling  water  and 
fresh  logwood  chips.  Separate  drops  of  this  solu- 
tion are  spotted  on  the  surface  of  a  flat  porcelain 
dish  and  evaporated  to  dryness  over  a  water  bath. 
To  each  spot  a  drop  of  the  suspected  sample  ( con- 
centrated first  if  desirable)  is  added,  and  the 
heating  continued  until  it  has  evaporated.  If  the 
vinegar  be  pure  the  residue  will  be  found  to  have 
a  bright  yellow  color,  but  in  the  presence  of  a 
very  small  proportion  of  mineral  acid  the  residue 
assumes  a  red  color.  The  acrid  substances  usually 
introduced  into  vinegar  are  red  pepper,  long  pep- 
per, pellitory,  grains  of  paradise,  and  mustard 
seed.  These  may  be  detected  by  evaporating  the 
vinegar  to  an  extract,  which  will  have  an  acrid, 
biting  taste,  if  any  one  of  these  substances  be 
present.  By  far  the  most  dangerous  impurities 
in  vinegar  are  copper  and  lead.  The  former  may 
be  detected  by  a  brownish  precipitate  on  the  addi- 
tion of  potassium  ferrocyanide  to  the  concentrated 


vinegar;  the  latter,  by  a  blackish  precipitate  with 
hydrogen  sulphide,  and  a  yellow  one  with  potas- 
sium iodide.  Pure  vinegar  is  not  discolored  by 
hydrogen  sulphide.  According  to  Chevallier,  wine 
vinegar  which  has  been  strengthened  with  acetic 
acid  from  wood  sometimes  contains  a  minute  pro- 
portion of  arsenic,  which  is  probably  derived  from 
arseniferous  sulphuric  acid,  employed  in  preparing 
the  acetic  acid.  (For  an  examination  of  samples 
of  commercial  vinegar  by  F.  G.  Ryan,  see  A.  J.  P., 
1899,  p.  71.) 

Vinegar  has  feeble  antiscorbutic  properties,  but 
is  at  present  used  as  a  medicine  only  for  its  local 
astringent  properties,  and  in  the  form  of  an  enema 
diluted  with  three  times  its  bulk  of  water  to  kill 
seat  worms.  In  the  dermatitis  produced  by  ex- 
posure to  the  sun,  made  into  a  paste  with  glycerin, 
bismuth,  and  starch,  it  is  very  effective.  In 
hamatemesis  one  ounce  to  a  tumbler  of  water 
often  acts  very  advantageously,  and  may  be  taken 
freely.  At  one  time  vinegar  was  largely  used  in 
pharmacy  as  a  menstruum,  but  on  account  of  its 
tendency  to  undergo  decomposition  it  has  been 
replaced  by  diluted  acetic  acid  in  both  the  Ameri- 
can and  British  Pharmacopoeias. 

Vioform.  C9H4ICI  ( OH )  N". — Iodochloroxyquin- 
oline  was  introduced  as  a  substitute  for  iodoform 
in  surgery.  According  to  the  researches  of  E. 
Tavel,  it  is  less  toxic  than  iodoform,  especially 
when  brought  in  local  contact  with  wounds,  and 
is  also  more  actively  germicidal  than  is  iodoform. 
Locally  it  is  not  at  all  irritant.  (See  S.  Jb.,  Bd. 
267,  p.  133;    Bd.  272,  p.  163.) 

Viola.  Violet. — The  genus  Viola  (Fam.  Vio- 
laceae)  includes  numerous  species,  many,  perhaps 
all  of  which  are  possessed  of  analogous  medic- 
inal properties.  Viola  tricolor,  L.,  the  Eeart's- 
ease,  Pansy,  or  Johnny-jump-up  of  the  gardens, 
was  formerly  recognized  by  the  U.  S.  Pharmaco- 
poeia; while  V.  odorata,  L.,  and  V.  pedata,  L., 
have  held  places  in  both  the  British  and  the 
United  States  Pharmacopoeias. 

V.  odorata,  L.  ( Violette,  Violette  odorante,  Fr. ; 
Wohlriechendes  Veilchen,  Veilchen,  G. ;  Violetta, 
It. ;  Violeta,  Sp. ) ,  the  common  violet  of  Europe, 
resembles  very  closely  the  American  blue  violet, 
V.  cucullata,  Ait.,  from  which,  however,  it  is  at 
once  distinguished  by  its  delicious  fragrance.  It  is 
the  sweet  blue  violet  of  our  gardens.  V.  pedata, 
L.,  is  an  indigenous  stemless  violet,  characterized 
by  its  large  blue  or  variegated  beardless  flowers, 
and  its  deeply  three  to  five-divided,  pointed 
pedate  leaves. 

The  flowers  of  V.  odorata  yield  their  odor  and 
their  slightly  bitter  taste  to  boiling  water. 
Their  infusion  affords  a  very  delicate  test  for 
acids  and  alkalies,  being  reddened  by  the  for- 
mer and  rendered  green  by  the  latter.  Their  odor 
is  destroyed  by  desiccation,  and  the  degree  to 
which  they  retain  their  fine  color  depends  upon 
the  care  used  in  collecting  and  drying  them.  They 
should  be  gathered  before  being  fully  blown,  de- 
prived of  their  calyx,  and  rapidly  dried,  either  in 
a  heated  room  or  by  exposing  them  to  a  current 
of  very  dry  air.  The  flowers  of  other  species  are 
often  mingled  with  them,  and,  if  of  the  same  color, 
are  equally  useful  as  a  chemical  test. 

In  the  root,  leaves,  flowers,  and  seeds  of  Viola 
odorata,  Boullay  discovered  an  alkaloid,  vio- 
line,  allied  to  emetine,  but  possessing  distinct 
properties.  It  is  white,  soluble  in  alcohol,  scarcely 
soluble  in  water,  and  forms  salts  with  the  acids. 
It  exists  in  the  plant  combined  with  malic  acid. 
Orfila  asserts  that  it  is  exceedingly  active  and  even 
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poisonous.  It  is  probably  found  in  other  species 
of  Viola.  Mandelin  (Jahresb.,  1883)  obtained 
a  glucoside  analogous  to  quercitrin,  which 
he  names  viola- quercitrin.  It  crystallizes  out  of 
hot  water  in  fine  yellow  needles.  When  boiled 
with  diluted  acids,  it  is  decomposed  into  quercclin, 
isodulcite  and  a  fermentable  glucose, 

CzrHaoOie  +  3H20  = 

C6H1406  +  C6H1206  +  Ci6H1007 
he  also  obtained  salicylic  acid  from  several  species 
of  Viola.      (A.  J.  7'./l882,  10.) 

The  herbaceous  parts  of  various  species  of  violets 
are  mucilaginous,  emollient,  and  slightly  laxative, 
and  have  been  used  in  pectoral,  nephritic,  and 
cutaneous  diseases.  In  Europe  a  syrup  prepared 
from  the  fresh  flowers  of  1'iola  odor  at  a  is  UK- 
ployed  as  an  addition  to  demulcent  drinks,  and  as 
a  laxative  for  infants.  The  root,  which  has  a  bit- 
ter, nauseous,  slightly  acrid  taste,  acts  in  the  dose 
of  from  thirty  grains  to  a  drachm  ( '2. 0-i5.it  (Jin.  I 
as  an  emetic  and  cathartic.  It  is  probable  that 
the  same  property  is  possessed  by  the  roots  of  all 
the  violets,  as  it  is  known  to  be  by  Several  species 
of  Ionidiuui,  which  belongs  to  the  same  family. 
The  existence  in  small  proportion  of  the  emetic 
principle  in  the  leaves  and  flowers  accounts  for 
their   expectorant    properties. 

Virginia  Creeper.  Perth  emocite m  quinquc- 
folia     1 1.. ) .     Planch,      Ampeloptia    fuinquefoUa, 

Miclix.       (\itis   quinqucfohn.   Lam.,  also    I.    hnhr- 

ooea,  Willd.)     American  Ivy.     V%gn*  viarge,   Vr. 

Wilder  \\<ui.  Amerikanischer  Bpheu,  C—  The  hark 

iwigs   of   this   indigenous   woody   creeper   of   the 

fam.  Vitaceic  ha\e  been  used  by  the  eclectics  as  an 
alterative,  tonic,  and  expectorant.  They  contain 
tartaric  acid  and  potassium  and  calcium  tartrates. 

albumen,  sugar,  pyrocatechin,  and  some  other 
principles.  McCall  employed  the  hark  collected 
late  in  the  fall  in  dropsy,  with  asserted  \<iv 
good  results.     [Penine.  <m<i  Independ.  \l<d.  Journ., 

June,  ls.")S.)     In  two  oases  of  poisoning  repotted 

by  Bcrnays,  the  symptoms  wen-  violent  vomiting 
and  purging.  Collapse,  and  deep  sleep,  with  dilated 
pupils.       1 /*.  ./..  vii.) 

Viscum.  \  iscum  album.  I.,  fiietletoe.  Qui  <1> 
t'lu'm .  Qillon,  Vr.  if  ittei,  Oi  (Fam.  Loranthaoea). ) 
A  European  evergreen  paraaitic  shrub,  growing 
on  various  trees,  particularly  the  apple  and  other 
fruit  trees,  and  forming  ■  pendent  hush  from  two 

to  five  feet  in  diameter.  The  plant  is  famous  in 
the  history  of  Druidical  superstition.  In  the  re- 
ligious  rites  of  the    Druids,  the   mistletoe  of  the 

oak  was  employed,  and   hence   was   afterwards   prc- 

!  when  the  plant  came  to  be  used  as  a  rem- 
edy; hut  it  is  in  fact  identical  in  all  res] 
with  those  which  grow  upon  other  trees.  ( /'.  ./.. 
1S97.  289.)  The  fresh  hark  and  leaves  have 
a  peculiar,  disagreeable  odor,  and  a  nauseous, 
sweetish,  slightly  acrid  and  bitterish  taste.  I  if 
DM,  which  forms  the  glutinous  constituent  in  the 
berries,  lca\<'s.  and  stalks  of  the  mistletoe,  js  1  he 
principal  constituent  of  birdlime.  Crude  visein 
may  be  obtained  by  kneading  the  finely  bruised 
mistletoe  hark  with  water,  as  long  as  anything 
is  dissolved,  and  removing  the  ligneous  impurities 
mechanically.  A  purer  product  may  he  obtained 
by  boiling  the  crude  product  in  strong  alcohol, 
macerating  the  residue  with  ether,  evaporating 
the  ethereal  extracts,  purifying  these  extracts  by 
kneading  first  with  alcohol  and  then  with  water. 
The  formula  CaoH^Os  ( O20H32  +  «H20 )  has  been 
given  to  it  by  Reinsch.  Pawlevsky  (Bull.  Roc. 
Chim.  (2).  34,  348)  obtained  from  mistletoe  a 
crystallizable  acid,   slightly  soluble   in  water,  in- 


soluble in  alcohol  and  ether,  fusing  at  from  101° 
to  103°  C.  (213.8°-217.4°  F.) ,  to  which  he  gave  the 
formula  CH3O3.OH.  The  berries,  which  are  white, 
and  about  the  size  of  a  pea,  abound  in  the  peculiar 
viscid  principle,  and  are  sometimes  used  in  the 
preparation  of  birdlime,  of  which  this  principle  is 
the  basis.  Mistletoe  is  said  to  be  productive  of 
vomiting  and  purging  when  largely  taken.  The 
berries  caused  in  a  child  three  years  old  vomiting 
and  prostration,  coma,  a  fixed  and  somewhat  con- 
tracted pupil,  and  convulsive  movements.  (Ann. 
Thcr.,  1859,  36.)  A  fatal  case  is  recorded.  (.If. 
T.  (!..  18(57,  26.)  The  plant  was  formerly  looked 
upon  as  a  powerful  nervine,  but  it  is  now  out  of 
use.  The  leaves  and  wood  were  given  in  the  dose 
of  a  drachm  (3.9  Gm.)  in  substance.  According 
to  P.  Riehl  (I).  M.  W.,  xxvi.  1900),  visein  affords 
an  excellent  basis  for  the  making  of  applications 
to  the  skin,  a  benzene  visein  solution  mixed  with 
starch  affording  an  excellent  plaster  mass. 

The  .4wcrtcrm  Mistletoe  is  the  Phoradendron  fla- 
vesoens,  Xuttall  ( Viscum  flavescens,  Pursh).  It  is 
probably  the  plant  reported  as  growing  upon  the 
(dm,  by  which  several  children  were  poisoned. 
(Henry  Dye.  Memphis  Med.  Recorder,  iv.  344.) 
The  prominent  symptoms  were  vomiting  and  great 
thirst  followed  by  frequent  discharges  of  bloody 
mucus  from  the  bowels,  with  tenesmus.  One  of 
the  children  was  found  in  a  collapsed  state,  in 
which  death  took  place.  Dye  states  also  that,  in 
other  instances,  as  he  had  been  informed,  children 
had  eaten  the  berries  without  any  ill  effect.  W.  H. 
Long,  confirmed  by  Lee  Payne  (North  (Carolina 
Med.  Journ.,  vol.  vii.  253)  asseits  (New  I'rcp., 
ii.  31  1  that  the  American  mistletoe  is  a  very  cer- 
tain oxytocic,  and  very  efficacious  in  arresting 
post  partum  and  other  varieties  of  uterine  hemor- 
rhaqr.  He  gives  a  lluidrachm  (3.75  Cc.)  of  the 
fluidextraci  every  twenty  minutes  in  labor  until 
the  effect  is  produced;  every  four  to  six  hours  in 
MM  nun  Ikk/ki. 

Vitellus.     U.    8.     1890.      Yolk    of    Egg.— "  The 
yolk  of  the  egg  of  0 alius  Bankiva,  var.  donn 
Temminck  (class  .1  ves  ;  order  Qallince) ."  I ' .  8.  1 B90. 

The  yolk  of  egg  was  made  official  in  1890  be- 
cause of  its  use  in  the  glycerite  of  yolk  of  egg. 

Olyoeritum  Vitelli.  I  .  8.  1890.  Olyoerxte  of 
Yolk  of  Bag.    Qlyoonin. 

"  Fresh  x  oik  of  Kgg.  forty- fire  yrammes  [or  1 
notice  av.,  2.">7  grains];  Glycerin,  fifty-fire 
gramme*  [or  1  ounce  av.,  411  grains],  to  make 
■  <l  grammes  [or  3  ounces  av.,  23 1  grains]. 
Rub  the  Yolk  of  Kgg.  in  a  mortar,  with  the  Glyc- 
erin, gradually  added,  until  they  are  thoroughly 
mixed.  Then  transfer  the  mixture  to  a  bottle." 
U.  8.  isl.fi. 

Under  the  name  of  Qlyconin  there  has  been  em- 
ployed in  France  for  many  years,  both  for  medic- 
inal purposes  and  for  those  of  the  toilet,  an 
emulsion  made  of  glycerin  and  the  yolk  of  egg. 
When  these  two  substances  are  rubbed  together, 
they  unite  to  form  a  very  intimate  mixture,  which 
does  not  separate.  It  has  the  consistence  of 
honey,  and  forms  an  opaque  emulsion  with  water. 
It  may  be  preserved  almost  indefinitely.  The 
usual  proportions  of  the  ingredients  are  four 
parts  of  the  yolk  of  c<i^  and  five  parts  of  pure 
glycerin.  It  has  been  repeatedly  recommended 
as  a  basis  for  cod  liver  oil  and  other  emulsions. 
(See  also  papers  by  Close  in  Proc.  A.  Ph.  A., 
1884  and  1886.)      It  is  itself  not  medicinal. 

Vulcanite. — For  eases  of  poisoning  by  artificial 
gum  made  of  vulcanite  colored  with  vermilien,  see 
Med.  Press  and  Circular,  Dec.   1874. 
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Warburg's  Tincture. — This  famous  remedy,  at 
first  a  proprietary  medicine,  afterwards  by  the  vol- 
untary act  of  its  inventor  had  its  formula  revealed. 
There  is  so  much  testimony  as  to  its  extraordinary 
virtues  in  the  severe  remittent  and  pernicious  ma- 
larial fevers  of  India  that  its  powers  can  scarcely 
be  questioned.  After  the  bowels  of  the  patient  in 
the  acutest  stage  of  the  disorder  have  been  freely 
opened,  a  half  ounce  of  the  tincture  is  given  un- 
diluted, all  drink  being  withheld,  and  at  the  end 
of  three  hours  a  second  half  ounce  is  given  in  a 
similar  manner.  Soon  after  the  second  dose  a  vio- 
lent, aromatic  perspiration  comes  on,  and  the  fever 
is  usually  broken.  The  remedy  is  also  commended 
in  collapse  without  organic  disease.  The  formula 
given  by  Warburg  is  as  follows:  Socotrine 
aloes  1  lb.;  rhubarb,  angelica  fruit,  confection  of 
Damocratis,  each  4  oz.  troy;  elecampane,  saffron, 
fennel,  prepared  chalk,  each  2  oz.  troy;  gentian, 
zedoary,  cubebs,  myrrh,  camphor,  agaric,  each, 
1  oz.  troy.  Digest  the  whole  with  500  oz.  proof 
spirit  in  a  water  bath  for  12  hours,  express,  add 
10  oz.  sulphate  of  quinia,  dissolve  by  the  aid  of  a 
water  bath,  cool,  and  filter. 

It  is  evident  that  Warburg's  Tincture  contains 
various  substances  which  are  inert,  but  the  prac- 
tical difficulty  is  to  determine  as  to  what  its  ex- 
traordinary valuable  anti-malarial  powers  are 
really  due.  The  formula  of  Hager — quinine  sul- 
phate 1  part,  spirit  of  camphor,  2  parts,  elixir 
proprietatis  (P.  G. )  22  parts,  alcohol  16  parts — 
does  not  seem  to  us  to  at  all  represent  the  tinc- 
ture. The  formula  used  in  the  U.  S.  army,  with 
asserted  excellent  results  in  Cuba,  has  the  advan- 
tage of  yielding  a  product  in  tablets,  which  is  as 
follows:  Aqueous  extract  aloes,  224  grains;  rhu- 
barb, 448  grains;  angelica  seed,  448  grains;  ele- 
campane, 224  grains;  saffron  (Spanish),  224 
grains;  fennel,  224  grains;  gentian,  112  grains; 
zedoary  root,  112  grains;  cubeb,  112  grains; 
myrrh,  112  grains;  white  agaric,  112  grains; 
camphor,  112  grains;  quinine  sulphate,  1280 
grains.  Exhaust  with  eight  pints  of  diluted  alco- 
hol, or  divide  into   1024   tablets. 

The  confection  of  Damocratis  x  is  in  the  original 

1  Gonfeclio  Damocratis  (Mithridatium)  is  a  com- 
bination of  thirty  aromatic  substances  mostly  obsolete, 
formerly  official  in  the  London  Pharmacopoeia.  We 
are  indebted  to  Robert  Fletcher,  of  the  Surgeon-Gen- 
eral's office,  for  the  following  formula,  taken  from  the 
London  Pharmacopoeia  of  1677,  p.  100.  It  is,  of 
course,  useless  as  a  pharmaceutical  preparation. 

Mithridatium. 

Myrrhse  Arabicse, 

Croci, 

Agarici, 

Zingiberis, 

Cinnamomi, 

Spicae  Nardi  (Indian  Nard  or  Spikenard), 

Thuris    (G.    Olibanum), 

Sem.    Thlaspios    (water    cress    seeds),    ana    drachmas 

decern. 
Seseleos      (Laserpitium     Silcr — heart  wort,     sermoun- 

taln), 
Opobalsami    seu    Olei    Nucis    Moschatse    per    expres- 

sionem,  . 

Junci    odorati     (Camel's    hay,    sweet    rush,    a    dried 

plant   from  Turkey), 
Stcechados  Arabicse   (French  lavender), 
Costi  veri    (root  of  Costus  verus  or  dulcis), 
Galbani, 

Terebinthinae   Cyprise    (Chian), 
Piperis   longi, 

Succi  Hypocistidos  (from  Cytinus,  a  parasitic  plant  in 

France ) , 
Styracis   Calamitae    (Gum    S.), 

Opopanacis,  .        .  .     .       m,     . 

Fol.    Malabathri   recentium,    seu,    ejus   defectu,    Macis, 

ana   unciam    unam. 


formula  in  such  small  amount  that  it  is  hardly 
possible  that  it  could  have  any  effect.  If  it  be 
omitted  the  formula  can  be  very  readily  followed, 
and  it  seems  to  us  that  the  apothecary  should  use 
the  original  formula  with  this  single  alteration 
when  Warburg's  Tincture  is  called  for.  (See  also 
Tinctura  Antiperiodica,  National  Formulary.) 
Dose,  one  to  four  fluidrachms   (3.75-15.0  Cc. ). 

Whiting. — This  is  essentially  the  same  as  pre- 
pared chalk,  being  made  by  the  pulverization  and 
elutriation  of  crude  chalk.  It  is  used  as  a  coarse 
paint,  and  for  various  purposes  in  the  arts,  for 
which  calcium  carbonate  is  requisite.  Paris  white 
is  a  variety  of  the  same  material. 

Winter's  Bark.  Winteba.  The  bark  of 
Drimys  Winteri,  Forst.  Cortex  Winteranus. 
Ecorce  de  Winter,  Cannelle  de  Magellan,  Fr.  Win- 
ter's Zimmt,  G.  (Fam.  Magnoliaceae. ) — For  de- 
scription of  tree,  see  U.  8.  D.,  16th  edition.  The 
tree  is  a  native  of  the  southern  parts  of  South 
America,  growing  along  the  Strait  of  Magellan, 
and  extending  as  far  north  as  Chile.  According 
to  Martius,  it  is  found  also  in  Brazil.     The  bark 

Casiae   ligneae  veras, 

Polii    montani     (Teucrium    creticum — Poleymountain 

of  Candy), 
Piperis    albi, 

Scordii    (Teucrium  Scordium — water  germander), 
Sem.     Dauci     Cretici      (Athamantis     creticus — Candy 

carrot), 
Carpobalsami  vel  Cubebarum  (Bals.  Mecca,  or  cubeb), 
Trochisch.    Cypheos, 
Bdellii,  ana  drach.  septem. 
Nardi  Celtieae   purgatae    (Valeriana  celtica), 
Gummi  Arabici, 
Sem.    Petroselini   Macedonici, 
Opii, 

Cardamomi  minoris, 
Sem.  Foeniculi, 
Gentlanae, 

Flo.  rosar.  rubrarum, 

Dictamni  Cretensis,   ana  drachmas  quinque. 
Sem.    Anisi, 

Asari  (A.  europaeum,  Asarabacca), 
Acori,   seu  Calami  Aromatici, 
Ireos, 
Phu    majoris     (Valeriana    Phu,    major — or    ordinary 

Valerian), 
Sagapeni,  ana  drachmas  tres. 
Mei  Athamantici   (iEthusa  Meum), 
Acaciae, 

Ventrium   Scincorum    (Lizards), 
Summitatum    Hyperici     (Hypericum    perforatum- — St. 

John's  Wort),  ana  drachmas  duas  semis. 
Vini  Canarini   optimi  quantum   sufficit  ad  solutionem 

gummi,  et  succorum,  nempe  circiter  uncias  viginti- 

sex. 
Mellis    deinde    despumati    triplum    ad    omnia,    praeter 

vinum. 
Fiat   Electuarium   secundum   artem. 

TROCHISCI    Ci'PHEOS    PRO    MlTHRIDATIO. 

Pulpa;  Uvarum  passarum  pinguium,  a  cortice  et  acinis 

probfi  mundatse, 
Terebinthinas  Cypriae, — ana  uncias  tres. 
Myrrhae, 
Sccenanthus    (Juncus  odoratus),  ana  unciam  unam  et 

semis. 
Cinnamomi,    unciam    dimidiam. 
Calami  Aromatici,  drachmas  tres. 
Rad.  Cyperi  rotundi. 

Spica?  Nardi   Indicae, 

Casise    ligneae, 

Baccarum  Juniperi, 

Bdellii  unguinosi, 

Aspalathi,  sive  Ligni  Aloes,  ana  drachmas  duas  semis. 

Croci,  drachmam  unam. 

Mellis   optimi   despumati,   q.   s. 

Vini  Canarini  momentum. 

Myrrha  et  Bdellium  terantur  in  mortario  cum  Vino,  ad 

crassitudinem    liquidi    mellis.      Addatur    mox    Tere- 

binthina,    dein    pulpa    Passularum.    turn    Pulveres ; 

Omnia  demum  excipiantur  melle  despumato  optirae 

cocto,      cogantArque     in     Massam,     ex     qua     fiant 

Trochisci. 

Pharmacopoeia  Coll.  Reg.  Londini,  1677,  125. 

The  first  form  of  Warburg's  Tincture  contained  a 
small  quantity  of  Mithridate ;  formula  therefore 
added. 
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of  the  tree  was  brought  to  England,  in  the  latter 
part  of  the  sixteenth  century,  by  Captain  Winter, 
who  attended  Drake  on  his  voyage  round  the  world, 
and  while  in  the  Strait  had  learned  its  aromatic 
and  medicinal  properties.  Since  this  period,  from 
time  to  time  various  barks  have  appeared  in  Euro- 
pean commerce  as  Winter's  bark,  although  not 
any  that  was  the  genuine  bark.  Among  those  in 
the  London  market  was  at  one  time  the  bark  of 
Cinnamodendron  corticosum,  Miers.  (Fam.  Canel- 
laceae),  of  Jamaica,  which  is  pungent  like  true 
Winter's  bark,  but  is  of  a  much  paler  brown 
color,  and  resembles  canella  bark  except  in  the 
absence  of  the  chalky-white  inner  surface.  Re- 
cently this  bark  has  been  replaced  by  the  bark  of 
Croton  Malambo,  Karst.  (Fam.  Euphorbiaceae ) , 
which  resembles  in  color  and  thickness  the  bark 
of  the  Cinnamodendron,  but  has  a  bitter  taste 
and  a  calamus-like  flavor.  The  following  is  the 
description  of  a  specimen  which  came  into  the  pos- 
session of  George  B.  Wood  many  years  since. 
It  corresponds  closely  with  (iuibourt's  description 
of  commercial  Winter's  bark.  It  is  in  quilled 
pieces,  usually  a  foot  in  length  and  an  incli  or 
more  in  diameter,  appearing  as  if  scraped  or 
rubbed  on  the  outside,  where  the  color  is  pale 
yellowish  or  reddish  gray,  with  red  elliptical  spots. 
On  the  inside  the  color  is  that  of  cinnamon, 
though  often  blackish.  The  pieces  are  sometimes 
flat  and  very  large.  The  bark  is  two  or  three  lines 
in  thickness,  hard  and  compact,  and  when  broken 
exhibits  on  the  exterior  part  of  the  fracture  a 
grayish  color,  which  insensibly  passes  into  reddish 
or  yellowish  towards  the  inferior.  The  powder 
resemble,  in  color  that  of  Peruvian  hark.  The 
odor  is  aromatic,  the  taste  spicy,  pungent,  and 
even  burning.  P.  N.  Arata  and  F.  Canwineri  de- 
scribe a  bark  which  they  UMd  to  be  genuine 
Winter's  bark  from  the  Strait  of  Magellan.  It 
was  in  the  form  of  deeply  furrowed,  curled-up 
fragments  with  an  earthy  fracture,  exhibiting, 
when  in  small  pieces,  U  internal  reddish  -brown 
coloration.  When  fresh  it  had  a  bitter  and  pun- 
gent taste  ami  an  agreeable  odor,  recalling  both 
turpentine  and  cloves.  The  sun-dried  hark  yielded  > 
water  (at  110°),  18.71  J  pet  cent.;  ash,  3*33S  pet 
cent.:  soluble  in  ether,  3.K-41  per  cent.;  in  alco- 
hol, 6.465  per  cent.,  in  water,  l :;.!»s i  per  tent.; 
ligneous  matter,  49.200  per  cent.  The  ethereal 
solution   contained  a  peculiar  tatty  com- 

pounds, resins,  and  waxy  matter;  the  alcoholic 
extract  contained  reddish  uncrystallizablc  re-ins. 
The  volatile  oil  was  isolated  by  distilling  the 
bark  with  water,  exhausting  the  distillate  with 
petroleum,  and  distilling  off  the  solvent.  The 
crude  oil,  amounting  to  0.64  per  cent,  of  the  weight 
of  the  hark  employed,  was  a  mixture  of  sevnal 
substances.  \\  intcrenc.  ('15H24.  hi  the  essential 
oil  separated  from  this  bv  fractional  distillation. 
It  passes  over  between  260°  and  265°  C.  (500°- 
509°  P.)  ;  specific  gravity  at  13°  C.  (55.4°  P.)= 
0.93437.  Index  of  refraction  =  1.4931 ;  specific 
rotatory  power  at  16°  C.  (60.8°  F.)  [x]  =+11.2. 
It  is  readily  oxidized  on  exposure  to  the  air, 
becoming  yellow.  The  formula  C25H40  was  cal- 
culated from  the  ultimate  analysis  and  vapor 
density,  but  the  authors  consider  that  the  ready 
oxidizability  of  winterene  and  its  analogy  to 
similar  essences  point  rather  to  the  formula 
C15H24.  which  would  place  it  in  the  group  of 
sesquiterpenes,  such  as  cedrene,  cubebene,  etc., 
the  boil  ins:  points  of  which  are  between  250° 
and  268°  C.  (482°-514.4°  F.).  (P.  •/.,  June 
14,    1890.)       The    presence    of    tannic    acid    and 


ferric  oxide,  according  to  Henry,  serves  to 
distinguish  Winter's  bark  from  Canella  alba, 
with  which  it  has  often  been  confounded.  The 
bark  above  described  as  commercial  Winter's  bark 
is  destitute  of  both  tannic  acid  and  ferric  oxide, 
and  cannot  therefore  be  the  bark  examined  by 
Henry.1 

The  bark  of  the  Drimys  granatensis,  L.  f.  (now 
regarded  as  identical  with  D.  Winteri,  Forst.), 
has  been  imported  into  London  under  the  name  of 
Merida  coto,  and  it  has  been  stated  that  it  con- 
tains cotoin.  It  occurs  in  short  pieces  of  a  yel- 
lowish-gray color,  traversed  longitudinally  by  hard 
cellular  layers,  which  distinguish  it  at  once  from 
coto  and  paracoto  bark.  Its  odor  resembles  that 
of  true  coto,  but  is  more  feeble.  A  careful  chemi- 
cal study  of  it  by  0.  Hesse  (P.  J.,  vol.  lv.) 
shows  that  it  contains  no  cotoin,  but  a  crystalline 
substance,  C13H14O4.  to  which  the  name  of  driniin 
was  given.  From  the  leaves  Hesse  obtained  a 
wax  alcohol,  drimol,  CasHesOa.  As  Drimys  grana- 
tensis, L.  f.,  is  recognized  as  D.  Winteri,  Forst., 
it  is  plain  that  Merida  coto  must  be  looked  upon 
as  a  form  of  Winter's  bark  coining  from  Vene- 
zuela. 

Medicinal  Properties  and  Uses. — Winter's  bark 
is  a  stimulant  aromatic  tonic,  and  was  employed 
by  Winter  as  a  remedy  for  scurvy.  It  may  be 
used  in  half-drachm  (2.0  Gm.)  doses  for  similar 
purposes  with  cinnamon  or  canella  alba,  but  is 
scarcely  known  in  the  medical  practice  of  this 
country.  Drimys  chilensis  of  De  Candolle,  grow- 
ing in  Chile,  yields  a  bark  having  similar  prop- 
erties (Carson,  A.  ./.  /'.,  xix.  81);  also  D.  aro- 
matioa,   P.    Muell.,   of   Australia    ( /'.  ./.,  xxi.). 

Wistaria.  Wistaria  chinensis,  DC.  {Kraunhia 
chinensis.)  (Fam.  Leguininosa?. ) — Ottow  (/'.  •/., 
Oct.  18H(i)  has  obtained  from  this  ornamental 
leguminous  creeper  a  crystalline  poisonous  gluco- 
side.   uustarin. 

Withania.  Withania  coagulans,  Dun.  (Pu- 
ll ooagulane,  Stock. )  Vegetable  Rennet.  (Fam. 
Solanacese.) — This  shrub,  common  in  Afghanistan 
and  Northern  India,  has  the  property  of  coagu- 
lating milk,  and  has  been  used  for  preparing  a 
vegetable  rennet  ferment  for  making  cheese. 
Sheridan  Lea  found  upon  examination  that  the 
substance  which  possesses  the  coagulating  power  is 
a  ferment  closely  resembling  animal  rennet.  The 
active  principle  is  soluble  in  glycerin,  and  can  be 
extracted  from  the  seeds  by  this  solvent;  the  ex- 
tract strong  coagulating  powers  even  in 
small  amounts.  Alcohol  precipitates  the  ferment 
body  from  its  solutions,  and  the  precipitate,  after 
washing  with  alcohol,  may  be  dissolved  again 
without  having  lost  its  coagulating  powers.  The 
active  principle  of  the  seeds  will  cause  the  coagu- 
lation of  milk  when  present  in  very  small  quan- 
tities, the  addition  of  more  of  the  ferment  simply 
increasing  the  rapidity  of  the  change.  The  coagu- 
lation is  not  due  to  the  formation  of  acid  by  the 
ferment.  If  some  of  the  active  extract  be  made 
neutral  or  alkaline,  and  added  to  neutral  milk, 
a  normal  clot  is  formed,  and  the  reaction  of  the 
clot  remains  neutral  or  faintly  alkaline.  The 
clot  formed  by  the  action  of  the  ferment  is  a  true 
clot,  resembling  in  appearance  and  properties  that 

1  For  Guibourt's  description  of  true  Winter's  bark, 
written  in  1850,  see  17th  edition  U.  8.  D.  Guibourt 
also  describes  the  barks  of  two  other  species  of 
Drimys,  those  of  D.  mearicana  and  D.  aranatenais , 
growing  respectively  in  Mexico  and  Colombia,  both  of 
which  have  considerable  resemblance  to  the  preceding. 
(Tome    iii.  681,  682.) 
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formed  by  animal  rennet,  and  is  not  a  mere  pre- 
cipitate. Lea  prepared  an  active  extract,  ap- 
plicable for  cheese  making  purposes,  by  grinding 
the  dry  seeds  very  finely  in  a  mill,  and  extracting 
them  for  twenty-four  hours  with  such  a  volume 
of  5  per  cent,  sodium  chloride  solution  that  the 
mass  is  still  fluid  after  the  absorption  of  water 
by  the  fragments  of  the  seeds  as  they  swell  up. 
From  this  mass  the  fluid  part  may  be  readily 
separated  by  using  a  centrifugal  machine  (such 
as  is  used  in  sugar  refining),  and  it  can  then 
be  easily  filtered  through  filter  paper;  without 
the  centrifugal  machine  the  separation  of  the  fluid 
from  the  residue  of  the  seeds  is  tedious  and  im- 
perfect; forty  grammes  of  the  seeds  treated  as 
above,  with  150  Cc.  of  5  per  cent,  sodium  chloride 
solution,  gave  an  extract  of  which  0.25  Cc.  clotted 
20  Cc.  of  milk  in  twenty-fire  minutes,  and  0.1  Ce. 
clotted  a  similar  portion  of  milk  in  one  hour. 
When  added  in  these  proportions  the  curd  formed 
is  quite  white.  The  presence  of  the  coloring  mat- 
ter is,  however,  perhaps  on  the  whole  unimportant, 
since  even  if  a  larger  quantity  of  the  ferment  ex- 
tract is  added  in  order  to  obtain  a  very  rapid  co- 
agulation, the  coloring  matter  is  obtained  chiefly 
in  the  whey,  the  curd  being  white;  by  adding 
sufficient  common  salt  to  make  the  percentage  up 
to  15  per  cent.,  and  alcohol  up  to  4  per  cent., 
the  preparation  would  retain  its  activity  very 
well.      (P.  J.,  1884,  606.) 

Woorari.  Woorara.  Woorali.  Vrari.  Curare. 
This  powerful  South  American  arrow  poison  was 
first  brought  to  Europe  by  the  celebrated  traveller 
Waterton;  it  was  in  the  form  of  a  thick  syrup, 
but  as  it  now  occurs  in  commerce  it  is  a  blackish 
extract,  brittle,  somewhat  resinoid  in  appearance, 
encrusting  the  sides  of  gourds  or  little  rude  earth- 
enware jars,  into  which  it  has  almost  certainly 
been  poured  in  a  liquid  state.  The  drug  varies 
much  in  strength.  It  has  been  variously  de- 
scribed. According  to  the  researches  of  Plan- 
chon  (P.  J.,  xi.  491),  there  are  really  four 
distinct  varieties  of  curare.  1.  That  from  the 
Upper  Amazon,  obtained  from  the  Strychnos  cas- 
telnceana,  Wedd.,  and  possibly  from  8.  Yapurensis, 
G.  Planch.  2.  That  from  the  Upper  Orinoco,  ex- 
tending towards  the  Rio  Negro,  yielded  by  8. 
Gubleri,  G.  Planch.;  this  is  the  variety  spoken  of 
by  Humboldt.  3.  That  of  British  Guiana,  ob- 
tained from  S.  toxifera,1  Schomb.,  associated 
with  8.  pedunculata,  Benth.  {8.  schomburghkiana, 
Klotzsch),  and  8.  cogens,  Benth.  4.  That  of 
French  Guiana,  made  out  of  8.  crevauxiana, 
Baill.  {8.  Crevauxii,  G.  Planch.).  If  this  clas- 
sification be  correct,  it  is  very  important  to  dis- 
tinguish the  varieties  of  the  woorari;  this  at 
present  cannot  be  done.  H.  C.  Wood  has  re- 
ceived, however,  two  distinct  wooraris,  one  said  to 
come  from  the  Upper  Amazon,  therefore  No.  1  of 
Planchon,  and  the  other  believed  to  come  from  the 
Orinoco.  They  are  distinguished  by  the  former 
being  free  from  and  the  latter  full  of  ants,  evi- 
dently put  in  while  the  poison  was  liquid.  The 
preparation  of  woorari  has  been  witnessed  by  vari- 
ous travellers  and  variously  described.  ( See  P.  J., 
xvi.  502;  B.  F.  M.  R.,  Oct.  1865;  P.  J.,  x. 
1881.)  It  usually  consists  in  making  a  decoc- 
tion and  finally  extract  of  various  plants,  including 


*The  bark  of  the  Strychnos  toxifera  has  been 
chemically  examined  by  Villiers,  who  finds  that  its 
purified  extract  resembles  in  its  chemical  and  physio- 
logical relations  ordinary  curarine.  He  was  not  able, 
however,  to  obtain  the  pure  alkaloid.  (J.  P.  v.,  firtd 
series,  vol.  xi.) 
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the  active  Strychnos.  Jobert  asserts  that  the  Te- 
cuma  Indians  use,  besides  8.  castelnceana,  Wed- 
dell,  Cocculus  toxiferus  and  an  arum  (Taya) , 
which  he  found  to  be  very  poisonous.  According 
to  Robert  (Ph.  Ztg.,  June,  1885),  Malouetia 
nitida,  Spruce  (Fam.  Apocynaceae ) ,  or  Gua- 
chamaca,  a  plant  which  is  abundant  in  the 
Orinoco  and  Rio  Negro  districts,  enters  largely 
into  the  composition  of  curare.  The  alkaloid, 
guachamacine,  isolated  by  T.  Schiffer  in  1883,  is 
very  closely  allied  to,  if  it  be  not  identical  with, 
curarine,  in  both  its  chemical  and  its  physiological 
activity.  It  is  entirely  possible  that  the  varieties 
of  woorari  vary  in  their  alkaloid  and  their  physio- 
logical properties.  Allied,  it  may  be,  to  the  third 
variety  of  woorari  are  the  arrow  poisons  brought 
by  W.  S.  W.  Ruschenberger  from  Colombia,  and 
studied  by  W.  A.  Hammond  and  S.  Weir  Mit- 
chell. (Am.  J.  M.  8.,  July,  1859.)  Corroval  was 
in  dark  brown  lumps,  having  the  appearance  of  a 
vegetable  extract,  and  of  an  intensely  bitter  and 
persistent  taste.  Under  the  microscope  it  pre- 
sented the  appearance  of  vegetable  remains,  but 
nothing  animal.  It  yielded  its  active  properties 
to  water  and  alcohol,  and  was  found  to  depend  for 
its  activity  upon  a  peculiar  alkaloid,  corrovaline. 
In  a  few  minutes  after  the  introduction  of  the 
poison  through  a  wound,  paralytic  phenomena  be- 
came obvious,  and  the  animal  soon  died,  without 
preliminary  spasm  or  convulsions.  But  the  heart, 
instead  of  continuing  to  act  after  apparent  death, 
had  entirely  ceased  to  beat,  and  had  quite  lost  its 
irritability,  so  that  it  could  not  be  excited  by  gal- 
vanism. They  inferred  that  the  action  of  the 
poison  is  directly  and  primarily  on  the  heart,  pos- 
sibly through  the  ganglia  contained  in  its  tissue. 
There  was  no  evidence  whatever,  either  chemical 
or  physiological,  of  the  presence  of  strychnine  in 
the  poison.  Vao  or  oao  was  a  vegetable  extract 
containing  corrovaline,  and  apparently  only  a 
diluted  or  adulterated  corroval.  In  1893  Joseph 
Tillie  obtained  arrows  from  New  Granada  the  poi- 
son on  which  affected  chiefly  the  muscles,  and  it 
would  seem,  therefore,  that  under  the  name  of 
woorari  are  used  in  South  America  arrow  poisons 
much  more  allied  to  strophanthus  in  their  physio- 
logical activity  than  to  the  true  wooraris,  which 
do  not  attack  the  voluntary  or  involuntary  mus- 
cles. To  such  poisons  the  name  of  corroval  should 
at  present  be  applied.  The  term  curare  has  in 
itself  no  specific  meaning,  since,  according  to 
Whiteford,  it  is  simply  the  Indian  word  for  poison. 
It  is  plain  that  the  poisons  coming  from  South 
America  under  the  name  of  woorari  are  various, 
although  in  appearance  the  same,  and  that  at  pres- 
ent, therefore,  woorari  can  hardly  be  used  in  prac- 
tical medicine. 

In  1898  Boehm  classified  the  curares  of  the 
markets  as  Tubocurare,  originating  from  the  Ama- 
zon, preserved  in  hollow  bamboo  canes,  and  said 
to  contain  about  9  to  11  per  cent,  of  tubocurarin^ 
as  its  poisonous  constituent;  Gourd  curare,  de- 
rived from  Strychnos  toxifera,  very  rarely  met 
with,  and  having  curarine  and  a  second  alkaloid 
soluble  in  ether  for  its  active  principle;  J  or  cu- 
rare, obtained  from  Strychnos  castelnceana,  also 
exceedingly  rare  in  the  European  markets,  con- 
taining three  alkaloids, — protocurvne,  having  a 
feeble  curare  action;  the  non-poisonous  proto- 
curidine;  and  protocurarine,  which  is  more  ac- 
tively poisonous  than  is  curarine  (Ph.  Ztg., 
xlii.  41). 

The  attempts  first  made  to  isolate  the  poisonous 
principle  of  woorari  were  without  satisfactory  re- 
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suits.  Heintz  succeeded  in  obtaining  the  poi- 
son in  an  exceedingly  concentrated  form,  but  not 
entirely  separated  from  other  principles.  (Am. 
Med.  Gaz.,  vii.  6.)  In  1828  Boussingault  and  Rou- 
lin  separated  a  substance  which  they  regarded  as 
an  alkaloid,  but  which  neither  they  nor  other 
chemists  obtained  in  a  crystalline  state.  Pure 
concentrated  sulphuric  acid  gives  with  the  curare 
alkaloids  a  very  durable,  magnificent  blue  color, 
which  is  not  the  case  with  strychnine.  With  po- 
tassium dichromate  the  same  acid  develops  the 
same  violet  color  as  with  strychnine,  but  much 
more  persistent.  Concentrated  nitric  acid  renders 
it  purple.  By  these  tests  curare  may  be  readily 
detected  in  the  fluids  of  animals  poisoned  with  it. 
(J.  P.  C,  4e  s£r.,  ii.  296.)  Within  the  last  few 
years  R.  Boehm  has  finally  isolated  the  two  bases, 
curarine  (also  called  tubo-curarine  from  its  source 
in  the  curare  packed  in  bamboo  tubes ) ,  Ci»H2iN04, 
and  curine,  C18H19NO3.  The  free  tubo-curarine 
forms  an  amorphous  brown-red  mass.  Boehm 
(Ber.  d.  Chem.  Oes.,  xx.  143)  states  that  curine 
exists  in  many  specimens  of  curare:  it  may  also 
be  obtained  from  the  aqueous  extract  of  curare. 
It  is  much  less  poisonous  than  the  accompanying 
curarine.  Curine  is  a  crystalline  powder  fusing 
at  161°  C.  (321.8°  P.),  slightly  soluble  in  cold 
water,  freely  soluble  in  alcohol,  chloroform,  and 
dilute  acids.  It  forms  a  voluminous  white  precipi- 
tate with  metaphosphoric  acid. 

Woorari  is  one  of  those  poisons  whose  active 
principle  passes  through  animal  membranes  with 
difficulty,  and  hence  when  given  by  Die  stomach 
or  rectum  it  acts  very  slowly,  and  in  MOM 
elimination  may  proceed  so  rapidly  that  no  marked 
influence  is  exerted,  because  not  enough  of  the 
alkaloid  is  in  the  blood  at  any  one  time.  Th<re 
is  also  some  reason  for  believing  that  the  alkaloid 
is  destroyed  in  the  liver.  When  injected  into  a 
vein,  or  introduced  by  the  hypodermic  needle  or 
the  poisoned  arrow  into  the  cellular  tissue,  it  scti 
with  great  promptness.  The  symptom-  caused  ■*■ 
progressive  loss  of  muscular  power,  the  animal 
growing  weaker  and  weaker,  the  respirations  be- 
coming more  and  more  feeble,  until  death  h\  SS> 
phvxia  results.  Not  rarely  there  are  marked 
muscular  twitehings.  m  even  convulsive  move- 
ments.  which  Yulpian  asserts 
Toxiq.,  1881,  202)  are  not  due  to  the  asphyxia, 
becaUM  they  are  not  prevented  by  artificial  respi- 
ration. They  are  probably  of  centric  origin.  BinM 
Tillie  (.4.  E.  V.  J'.,  \\\n.)  has  shown  that  the 
drug  first  excites  the  spinal  cord,  although  such 
action  is  masked  by  the  paralysis  of  the  motor 
nerves.  The  heart  usually  continues  beating 
after  cessation  of  breathing,  and  only  very  large 
doses  of  the  poison  affect  early  the  arterial  pressure. 
It  has  indeed  very  little  action  upon  the  cardiac  or 
vasomotor  apparatus  unless  the  dose  be  very 
large,  when  the  blood  pressure  sinks  from  depres- 
sion of  the  peripheral  vasomotor  nerves  (Tillie), 
the  cardiac  fibres  of  the  vagi  also  suffer  (Dogiel 
and  Nikolski).  The  failure  of  muscular  power 
and  loss  of  reflex  activity  are  not  due  to  any 
influence  upon  the  nerve  centres  or  the  muscles, 
but  to  paralysis  of  the  motor  nerves;  it  is  proba- 
ble, as  Vulpian  believes,  that  it  is  the  extreme 
peripheral  endings  of  these  which  first  suffer.  At 
a  certain  stage  of  the  poisoning,  response  occurs 
in  the  tributary  muscle  when  a  nerve  is  galvan- 
ized, although  reflex  and  voluntary  impulses  are 
unable  to  force  a  passage  to  the  muscles.  The 
sensory,  vasomotor,  and  inhibitory  nerves  are  not 
affected  unless  by  enormous  doses.     Couty  and  De 


Lacuda  have  brought  forward  some  evidence 
to  show  that  the  muscles  do  not  escape  as 
absolutely  as  has  been  believed.  (Schwalbe's 
Jahresb.,  1881,  203.)  Death  has  generally  been 
attributed  to  paralysis  of  the  respiratory  nerves, 
but  Dogiel  and  Nikolski  are  of  the  opinion  that 
death  is  due  to  the  respiratory  centres  being 
paralyzed. 

Glycosuria  has  been  frequently  noticed  as  the 
result  of  woorari  poisoning  in  animals.  According 
to  the  experiments  of  K.  Morishima,  in  frogs  poi- 
soned either  with  curarine  or  protocurarine  it  is 
only  an  occasional  phenomenon.  It  is  apparently 
not  connected  with  the  amount  of  glycogen  in  the 
liver  or  in  the  muscles  (A.  E.  P.  P.,  xlii.  1899). 
In  regard  to  action  upon  the  bodily  temperature 
the  evidence  is  somewhat  contradictory.  Bernard 
noticed  an  extraordinary  rise,  but,  according  to 
more  recent  observations,  the  temperature  of  the 
central  portions  of  the  body  falls,  while  that  of 
the  extremities,  and  sometimes  even  of  the  lower 
rectum,  rises.  Voisin  and  Liouville  divide  the  ef- 
fect -  on  the  human  subject  into  two  classes,  ac- 
cording to  their  severity.  The  milder  symptoms 
are  chiefly  exhibited  in  the  circulatory  system. 
The  pulse  is  increased  in  force  and  frequency,  the 
r<  ~ju ration  is  rendered  somewhat  more  frequent, 
the  temperature  is  slightly  elevated,  perspirations 
sometimes  occur,  and  the  urine  is  augmented  in 
quantity,  is  remarkably  light-colored,  and  con- 
tains glucose.  Prom  larger  quantities  of  the  poi- 
son violent  febrile  phenomena  occur,  commencing 
with  the  characteristic  symptoms  of  a  severe  chill. 
Th<  re  are  shivering,  chattering  of  the  teeth,  sen- 
sations of  old,  cutis  anserina.  startings, 
and  general  trembling,  with  small  and  rapid  pulse, 
anxiety,  sighing,  etc.  The  power  of  the  lower 
utics  rapidly  diminishes  or  quite  ceases,  co- 
ordination of  motion  is  disturbed,  and  sometimes 
the  patient  is  unable  to  move  the  legs.  Thirst, 
headache,  insomnia,  and  sometimes  diuresis,  are 
added  to  the  other  symptoms.  The  first  coldness 
is  followed  by  a  hot  skin,  frequent  and  full  pulse, 
redness  (,f  the  surface,  injected  conjunctiva,  and  a 
profuse  sweat.  The  paralysis  of  the  lower  ex- 
tremities continues  generally  for  a  few  minutes, 
at  most  for  an  hour:  but  care  was  taken  to  arrest 
the  action  of  1  he  poison  by  compressing  the  vessels 
above  the  point  of  insertion.  The  fever  continues 
longer;  sometimes,  when  the  dose  is  largo,  for  five 
Or  six  days,  gradually  diminishing.  The  elimina- 
tion of  the  poison  by  the  kidneys  appears  to  cease 
in  about  twenty-four  hours.  In  cases  of  poisoning 
from  the  injection  of  woorari,  a  ligature  around 
the  limb  between  the  place  of  injection  and  the 
heart,  the  free  exhibition  of  diluents  and  evacu- 
ants,  and  artificial  respiration  when  required,  are 
the  measures  recommended.  (Ed.  M.  «/.,  1867, 
667.) 

As  a  remedy  curare  has  very  little  value,  even 
in  tetanus,  hydrophobia,  and  other  severe  con- 
vulsive affections;  it  will  undoubtedly  quiet  the 
spasm,  but  does  not  have  any  direct  curative  influ- 
ence upon  the  disease,  which  is  due  to  an  irrita- 
tion of  the  centres  and  not  of  the  nerve  trunks. 
According  to  the  elaborate  experiments  of  Du 
Cazal  (A.  G.  M.,  Sept.  1869),  from  one-fourteenth 
to  one-seventh  of  a  grain  (0.005-0.01  Gm.)  daily 
were  borne  by  a  dog  without  inconvenience ;  at  the 
dose  of  ten  milligrammes  the  characteristic  phe- 
nomena began  to  show  themselves,  but  disappeared 
in  a  few  hours;  with  fourteen  milligrammes  the 
animal  perished.  For  man  the  doses  administered 
by  subcutaneous  injection  were  from  one-sixth  to 
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three-fourths  of  a  grain  (0.01-0.05  Gm.).  From 
these  quantities,  the  appearance  of  glucose  in  the 
urine  proved  the  presence  of  the  poison  in  the 
system,  and  some  slight  characteristic  symptoms, 
as  dizziness,  headache,  vertigo,  general  lassitude, 
have  appeared, but  without  any  serious  disturbance 
of  the  locomotor  apparatus.  Jousset  and  Bellesme 
prepare  an  infusion  in  the  proportion  of  one  part 
of  the  medicine  to  ten  parts  of  boiling  water,  and 
after  nitration,  inject  subcutaneously,  at  short 
intervals,  a  quantity  of  the  infusion  equivalent 
to  half  a  centigramme  (about  one-thirteenth  of 
a  grain),  to  be  increased  or  diminished  according 
to  its  effects.      (Ann.  Ther.,   1866,  37.) 

According  to  Bernard,  curariue  is  at  least 
twenty  times  as  strong  as  curare,  and  should  be 
given  in  proportionate  dose.  According  to  the 
experiments  of  Joseph  Tillie,  citrine  has  no  in- 
fluence upon  the  motor  nerves,  but  acts  both  in 
the  frog  and  in  the  mammal  upon  the  heart,  be- 
longing physiologically  to  the  digitalis  group. 
Boehm  states  that  the  presence  of  curine  in  curare 
can  be  recognized  by  the  white  precipitate  made 
by  metaphosphoric  acid. 

Wrightia.  Wrightia  zeylanica,  R.  Br.  Wrightia 
antidysenterica,  R.  Br.  Nerium  antidysenteri- 
cum,  L.  ( Fam.  Apocynaceae. )  — Under  the  names  of 
Conessi  bark,  Tellicherri  bark,  and  Codaga  pala,  a 
spongy,  rusty-colored,  bitter  bark  of  this  apocy- 
naceous  tree  was  formerly  used  in  Europe 
as  a  remedy  in  dysentery  and  diarrhoea,  and 
is  said  still  to  be  largely  employed  by  the 
native  practitioners  of  India.  Stenhouse  ob- 
tained from  the  seeds,  besides  a  fixed  oil  which 
they  contain  in  large  quantity,  a  peculiar  bitter 
principle,  called  by  him  wrightine,  which,  though 
uncrystallizable  and  forming  uncrystallizable  com- 
pounds with  the  acids,  has  claims  to  be  ranked 
with  the  alkaloids.  (See  P.  J.,  1864,  493.) 
Hains  had  previously  obtained  the  same  alkaloid, 
and  described  it  under  the  name  of  conessine. 
(P.  J.  (2),  vi.  432.)  The  alkaloid  conessine 
is  now  a  commercial  product  prepared  by  Merck, 
and  the  formula  C12H20N  is  given  it.  It  occurs  in 
delicate  white  interlaced  masses  of  crystals,  melt- 
ing at  121°  C.  (249.8°  F.),  sparingly  soluble  in 
water,  readily  so  in  alcohol.  A  small  quantity 
rubbed  with  a  few  drops  of  concentrated  sulphuric 
acid  affords  on  the  addition  of  nitric  acid  a  golden 
and  finally  orange-yellow  color.  We  are  not  aware 
that  the  medicinal  properties  of  this  have  been 
investigated. 

A  species  of  the  allied  genus  Holarrhena  (H. 
africana,  DC),  is  stated  by  German  missionaries 
to  be  used  in  parts  of  tropical  Africa  in  dysen- 
tery. Polstorff  and  Schirmer  [Ber.  d.  Chem.  Ges., 
1886,  78)  prepared  the  alkaloid  both  from  Holar- 
rhena africana  and  from  Wrightia  zeylanica, 
finding  it  to  be  identical  in  the  two  cases.  They 
gave  it  the  formula  C12H20N,  and  state  that  it  is  a 
light  white  powder,  melting  at  121.5°  C.  (251°  F.), 
sparingly  soluble  in  water,  freely  soluble  in  alco- 
hol, ether,  chloroform,  and  benzene.  When  oxi- 
dized by  iodic  acid  in  sulphuric  acid  solution, 
conessine  is  changed  to  oxyconessine,  C12H20NO. 

Wurrus. — Under  the  name  of  Yars.  Wars,  or 
Wurrus,  a  powder  somewhat  similar  to  kamala  has 
been  used  as  an  anthelmintic  in  Southern  Arabia, 
and  exported  into  commerce  from  Aden.  It  is  be- 
lieved to  be  the  product  of  Eemingia  grahamiana 
(P.  J.,  Sept.  1887).  It  is  composed  of  cylin- 
drical or  subconical  grains,  170  to  200  Mm.  long 
by  70  to  100  broad,  with  oblong  resin  pells  ar- 
ranged perpendicularly  in  three  or  four  tiers. 


Xanthin  Compounds. — The  organic  radical 
xanthin,  or  dioxypurin,  yields  the  following  com- 
pounds which  are  interesting  therapeutically : 

(1)  Trimethylxanthin  (caffeine),  C5O2N4H 
(GHa)a. 

(2)  Three  isomeric  dimethylxanthins:  Cs02 
N4H2(CH3)2. 

1:  7  Dimethylxanthin,  paraxanthin. 

1 :  3  Dimethylxanthin,  theophylline    ( theocine ) . 

3:  7  Dimethylxanthin,  theobromine. 
All  three  of  the  dimethylxanthins  are  said  to  sur- 
pass the  trimethyl  compound  as  diuretics.  Of  the 
xanthin  compounds  caffeine  and  theobromine  have 
elsewhere  been  considered.  Paraxanthin  is  not  a 
commercial  drug,  but  according  to  Dreser-Elber- 
feld  it  is  an  active  diuretic. 

Theophylline.  Theocine. — Theophylline  was  first 
isolated  from  tea  leaves  by  Kossel,  but  in  such 
minute  quantities  that  it  was  not  a  commercial 
product  until  the  discovery  by  Traube  that  it 
could  be  produced  by  synthesis,  resulting  in  its 
being  put  upon  the  market  under  the  name  of 
theocine.  It  is  a  crystalline  substance  soluble  in 
179  parts  of  water  at  18°  C.  (64.4°  F.),  in  85 
parts  at  37°  C.    (98.6°  F.). 

Theocine  was  first  brought  forward  by  Minkow- 
ski as  a  very  active  diuretic,  and  has  been  re- 
ported upon  by  a  number  of  German  clinicians. 
It  is  said  to  be  about  as  poisonous  as  caffeine,  but 
distinctly  more  active  than  is  either  caffeine  or 
theobromine  as  a  diuretic.  It  has  been  used  in 
both  cardiac  and  renal  diseases  with  success.  It? 
sometimes  causes  gastric  irritation  and  in  some 
cases  severe  vomiting,  also  headache  and  general 
malaise  have  been  reported.  The  system  usually, 
in  a  short  time,  becomes  accustomed  to  its  use, 
so  that  it  fails  after  a  time  to  produce  any  thera- 
peutic effect.  Its  maximum  action  is  commonly 
apparent  the  second  or  third  day  of  its  ingestion. 
Dose,  7.5  to  18  grains  (0.5-1.2  Gm.)  may  be  given 
in  divided  doses  every  twenty-four  hours. 

Xanthium. — Guichard  believes  that  he  has 
found  an  alkaloid  in  the  X.  speciosum.  (P.  J., 
vii.  249.)  In  the  Xanthium  Strumarium,  L., 
Cocklebur  or  Clotbur,  which  is  common  both  in 
Europe  and  in  America,  A.  Zander  believes  that 
he  has  found  a  glucoside,  xanthostrumarin.  M. 
V.  Cheatham  thinks  that  there  is  a  second  active 
principle.  (See  A.  J.  P.,  vol.  xi.  271,  vol.  xiv. 
134.)  Clotbur  is  stated  to  be  an  active  styptic, 
both  local  and  general.  Dose,  of  the  fluidextract, 
from  one  to  two  fluidrachms   (3.75-7.5  Cc). 

Xanthorrhiza.  Yelloic-root.  Shrub  Yelloic-root. 
Xanthorrhiza  apiifolia,  L'Herit.  (X.  tinctoria, 
Woodhouse). — This  is  a  ranunculaceous  shrub, 
twro  or  three  feet  in  height,  with  a  horizontal  root, 
which  sends  off  numerous  suckers.  The  stem  is  sim- 
ple, rather  thicker  than  a  goose  quill,  with  a  smooth 
bark  and  bright  yellow  wood.  The  leaves,  which 
stand  thickly  at  the  upper  part  of  the  stem,  are 
compound,  consisting  of  several  ovate-lanceolate, 
acute,  doubly  serrate  leaflets,  sessile  upon  a  long 
petiole,  which  embraces  the  stem  at  its  base.  The 
flowers  are  small,  purple,  and  disposed  in  long, 
drooping,  divided  racemes,  placed  immediately  be- 
low the  first  leaves.  The  yellow-root  grows  in  the 
interior  of  the  Southern  and  in  the  Western  States. 
Nuttall  found  it  abundant  on  the  banks  of 
the  Ohio.  It  flowers  in  April.  The  root  was  for- 
merly in  the  Secondary  List  of  the  U.  S.  Pharma- 
copoeia, but  the  bark  of  the  stem  possesses  the 
same  virtues.  The  root  is  from  three  inches  to  a 
foot  or  more  in  length,  and  about  half  an  inch  in 
thickness  near  the  stem.     It  shrinks  somewhat  in 
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drying,  and,  as  found  in  commerce,  is  in  slender 
pieces  of  various  lengths,  diminishing  from  three 
or  four  lines  in  thickness  to  the  dimensions  of  a 
knitting  needle,  wrinkled  longitudinally,  with  a 
light  yellowish-brown,  easily  separable  epidermis, 
a  thick,  hard,  bright  yellow  woody  portion,  and  a 
very  slender  central  pith.  It  is  inodorous,  and  of 
a  simple  but  extremely  bitter  taste.  It  imparts 
its  color  and  taste  to  water.  The  infusion  is  not 
affected  by  ferric  salts.  J.  Dyson  Perrins  found 
berberine  in  it.  (P.  J.,  May.  1862.)  Samuel 
S.  Jones  believed  that  he  had  proved  the  existence 
in  the  drug  of  a  second  alkaloid.  (A.  /.  P..  vol. 
xvi.  1801.)  Xanthorrhiza  possesses  properties 
closely  analogous  to  those  of  calumba,  quassia, 
and  other  simple  tonic  bitters,  and  may  be  used 
for  the  same  purposes  and  in  the  same  manner. 
Woodhouse  employed  it  in  the  dose  of  forty  grains 
(2.6   dm.). 

Xanthorrhcea  Resins.  Oum  Acaroidrs.  <!u>n 
Acroides. — Yellow  and  reddish  resinous  substances, 
the  products  <if  different  species  of  Xanthorrhcea 
(Fern.  Liliaoea),  have  been  introduced  into 
England  from  Australia.  They  are  obtained  by 
Spontaneous  exudation  from  the  stem-  of  the 
plants,  which  are  Usually  shrubs.  The  yellow 
varittff  (from  X.  nudia.  EL  Br.,  -yn.  I.  ha.stilis. 
X.  rcsinosa,  Sin.)  is  in  tears,  in  flattish 
pieces     baring     OH     one     side     the     mark     of     the 

stem,  or  in  masses  of  various  sice  and  Irregular 

shape.  It  has  a  reddish  yellow  color,  resembling 
gamboge  when  broken,  and  when  heated  emits  a 
fragrant  odor  like  that  of  Tolu  balsam.  It  0OH- 
tains  resin,  cinnamie  and  benzoic  acid-,  and  a 
ti.io'  of  volatile  oil.  and  may  therefore  be  Tanked 
awning    the    balsams.       When    heated     with    nitric 

acid,  it  yields  a  Large  product  of  picric  acid.     In 

medicinal  properties  it  is  said  to  bear  a  close  re 
.semblance    to   stoimx    and   the   bals;ini   of  Tolu.      A 

tincture,  made  in  the  proportion  of  two  ounce-  to 

a  pint  of  alcohol,  may  be  given  in  the  dose  of  one 
or    tWO    lluidrachms.       The    /  <  d     i<n,(hi     (from     .V. 

dii.sixiiis,    EL    Br.)    resemble-    dragon's    blood    in 

color,    and    appeal-    to    be    analogous    to    the    other 

variety  in  properties.  (See  1.  •/.  /'..  1881;  also 
.1.  •/.*/'..  vol.   xv..  and   />.   ('..   1896,  83.)     These 

resins    have    been    introduced    as   a   shellac   Btlbsti- 
tute   in    varnish    making. 
Xylene.       Xylol.       lyldne,     Pr.        Xylol.     Q. 

C6H4((Tl3)2. — There  are  three  isomeric  hydrocar- 
bons of  this  name,  the  ortho-,  meta-.  and  para- 
xylene  respectively,  all  contained  in  coal  tar.  A 
mixture  of  them  was  first  extracted  from  naphtha 
by  Hu£o  Miillcr.  and  was  brought  forward  by 
Zuelzer  as  a  specific  in  small  pox,  but  is  tt* 
( /'.  .'..  1872,  c.23.)  It  is  Largely  used  as  ■  solvent 
by  microseopisi-. 

Yeast.  Ccrcvisicr  Fermcntum.  HerrYcasl. — The 
ferment  obtained  in  brewing  beer,  and  produced  by 
Saccharomyces  (Torula.  Turpin)  cerevisice,  Meyen. 
was  dismissed  from  the  U.  S.  Pharmacopoeia  in 
1880,  from  the  British  in  1898.  Two  well-marked 
varieties  of  the  Saccharomyces  cerevisice  have  been 
recognized.  The  one  is  the  most  active  at  the 
ordinary  temperature  (1G0-20°  C,  G0.8°-68°  F.), 
and  carries  through  its  fermentative  work  in 
from  three  to  four  davs;  the  other  works  at 
a  lower  temperature  (6°-8°  C,  42.8°-46.4°  F.), 
and  the  fermentation  is  much  slower.  The  first 
placed  in  a  saccharine  liquid  is  carried  by  the 
carbon  dioxide  which  it  liberates  to  the  sur- 
face of  the  liquid,  where  it  continues  its  activ- 
ity; it  is,  therefore,  known  as  a  surface  or  top 
yeast.     The  second,  on  the  contrary,  is  not  car- 


ried up,  and  rests  during  its  entire  activity  on 
the  bottom  of  the  fermenting  vessel,  and  is  hence 
called  a  bottom  yeast.  Two  quite  distinct  meth- 
ods of  beer  brewing  are  practised,  depending  upon 
the  use  of  the  one  or  the  other  of  these  varieties  of 
yeast.  (For  fuller  information  as  to  the  nature 
of  yeast  and  its  conditions  of  culture  and  activity, 
see  Sadtler's  Industrial  Organic  Chemistry,  Phila- 
delphia, 3d  ed.,  1900,  185  et  seq.) 

Yeast  is  a  flocculent,  frothy,  somewhat  viscid 
semi-fluid,  of  a  dirty  yellowish  color,  a  sour  vinous 
odor,  and  a  bitter  taste.  Exposed  to  a  moderate 
heat  it  loses  its  liquid  portion,  becomes  dry,  hard, 
and  brittle,  and  may  in  this  state  be  preserved  for 
a  long  time,  though  with  the  loss  of  much  of  its 
peculiar  power.  Yeast  cakes  are  made  by  putting 
yeast  into  sacks,  washing  it  with  water,  then  sub 
mitting  it  to  pressure,  and  ultimately  drying  it 
( Ibid.,  225 )  ;  compressed  yeast,  the  undried  pro- 
duct, is  now  Largely  used. 

Yeast  is  insoluble  in  alcohol  or  water.  Its  ulti- 
mate composition,  according  to  Schlossberger 
[Ann.  Ch.  Ph.,  51,  199),  is  carbon  49.9  per  cent., 
hydrogen  6.6  per  cent.,  nitrogen  12.1  per  cent.,  and 
oxygen  31.4  per  cent.  Its  proximate  constituents 
are  albuminoids,  cellulose,  fats,  and  resinous  sub- 
stam 

The  chief  function  of  yeast  is  the  inducing  of 
the  vinous  fermentation,  in  which  are  produced 
alcohol  and  carbon  dioxide,  and  various  other  sub- 
stances  in  smaller  or  larger  proportions.  Pasteur 
has  Shown  that  while  from  94  to  95  per  cent,  of 
the  BUgaf  decomposes  into  ethyl  alcohol  and  car- 
bon dioxide,  the  other  5  or  0  per  cent,  decomposes 
by  secondary  reactions,  yielding  glycerin  from  2.5 
to  .'5.0  per  cent,  and  succinic  acid  from  0.4  to  0.7 
per  cent.  The  higher  homologues  of  ethyl  alcohol 
art  al-o  produced  in  small  amount,  forming  lu-el 
oil  or  raw   spirit. 

The  activity  of  yeast    is  due  to  the   presence  of  a 

microscopic  fungus,  first  discovered  in  it  by  Leu- 
wenhoek    in    L680.      A-   originally   announced   by 

Thenard  in  1  *»>.(,  this  vast  plant  is  ordinarily  the 
cause  of  the  alcoholic  fermentation.  It  consists  of 
numerous  cells,  irregular,  roundish,  or  cylindrical 
in  shape,  separate,  jointed  into  rows,  or  budding 
one  from  the  other.  It  i-  most  probable  that  the 
yeaet  plant  is  the  mycelium,  or  early  vegetative 
stage,  of  more  than  one  species  of  mucor  or  mould; 
and  some  authorities  recognize  various  species  of 
the  yeast  fungus.  The  name  Torula  oereviria  was 
first  given  to  the  yeast  plant,  which  was  subse- 
quently called  \iycoderma  vini;  Reess,  in  his 
elaborate  work  [Alkoholagahrungapilze,  Leipsic, 
1870),  made  a  distinct  genua  of  it,  Saccharomyces, 
including  many   species. 

According  to  Albert  Buchner  and  Rapp,  a  dried 
yeast  which  retains  its  activity  on  keeping  is  ob- 
tained as  follows:  The  yeast  is  freed  from  water 
as  much  as  possible  by  expression,  immersed  in 
acetone  and  rubbed  through  a  sieve.  The  acetone 
is  decanted,  renewed,  again  decanted,  and  the  res- 
idue collected  by  the  aid  of  a  suction  filter,  then 
treated  with  ether  for  three  minutes,  and  this  re- 
moved in  the  same  way,  after  which  the  yeast  is 
spread  out  to  dry,  the  drving  being  com. 
at  a  temperature*  of  45°  C.  (113°  F.).  Dried 
yeast,  so  obtained,  is  an  almost  white  powder. 
'(Ph.  Centralh.,  1903,  36.) 

According  to  Casagrandi,  Saccharomyces  ruber, 
previously  discovered  by  Demme,  produces  a  red 
yeast  which  ferments  glueose  vei7  readily,  de- 
veloping a  red  pigment.  This  saccharomyces  was 
found   pathogenic  to  various   animals,   and   when 
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put  into  milk  so  modified  that  liquid  as  to  con- 
vert it  into  a  pronounced  intestinal  irritant.  (P. 
J.,  Jan.  1898.)  A  number  of  yeasts  are  used 
in  China  and  Java  whose  fundamental  plants  are 
different  from  those  of  the  European  yeast.  See 
P.  </.,  vol.  xlvii. 

As  a  stimulant  in  typhoid,  hectic,  and  other  low 
fevers,  yeast  was  formerly  employed  to  a  consid- 
erable extent,  as  much  as  a  pint  of  it  being  taken 
within  the  twenty-four  hours.  This  use  of  it  did 
not  rest  upon  any  scientific  basis  and  has  alto- 
gether ceased.  On  the  other  hand,  the  employ- 
ment of  yeast  in  the  treatment  of  various  infec- 
tions has  recently  received  great  support  from 
the  experiments  of  Landau  (D.  H.  W.,  1899,  11), 
of  Gelli  (Corriere  Sanitario,  1899,  46)  of  Hallion 
and  Carrion,  of  Nobecourt  {8.  M.,  1901),  of  Du- 
rand  (Lyons  Med.,  1902),  and  of  others,  which 
experiments  demonstrate  that  yeast  has  active 
germicidal  properties.  It  is  now  employed  as  a 
local  remedy  in  various  infectious  inflammations, 
and  has  been  especially  commended  in  the  treat- 
ment of  gonorrhoea  of  the  female,  the  yeast  being 
injected  so  as  to  fill  the  vagina  and  retained  in 
place  for  some  hours  by  means  of  a  plug.  The 
application  should  at  first  be  made  every  other 
day;  subsequently  at  longer  intervals.  There  is 
further  much  testimony  to  show  that  yeast  exerts, 
even  when  given  internally,  a  germicidal  action; 
it  has  long  been  used  in  furunculosis,  and  re- 
cently has  been  highly  commended  in  purpura, 
cholera,  dysentery,  and  other  conditions  of  the 
alimentary  canal  dependent  upon  the  presence 
of  organisms.  From  two  to  four  ounces  of  it 
may  be  taken  three  or  four  times  a  day.  Locally 
it  may  be  applied  ad  libitum.  Dried  yeast  has 
been  much  used  in  France  internally  under  the 
name  of  levurine,  and  it  is  probable  that  the 
ordinary  yeast  eake  of  American  bakers  may  well 
be  substituted  for  yeast. 

Yohimbine. — This  is  an  alkaloid  which  is  ob- 
tained from  the  bark  of  Corynanthe  Yohimbi 
(Schumann,  Notizblatt  der  Bot.  Oart.  in  Museum 
zu  Berlin,  No.  25,  Bd.  3 ) ,  a  rubiaceous  tree  grow- 
ing in  the  Southern  Cameroons  district  in  Africa. 
The  bark  is  stated  to  be  8  to  10  Mm.  thick,  with  an 
external  corky  layer  of  a  gray-brown  color  cov- 
ered with  isolated  lichens.  It  shows  numerous 
longitudinal  and  transverse  fissures  like  some  old 
specimens  of  cinchona  bark.  The  transverse  frac- 
ture is  of  a  uniform  yellowish-brown  color,  and 
presents  short,  soft  fibres  like  rough  velvet. 

The  alkaloid  has  been  obtained  in  white  needles 
melting  at  234°  C.  (453.2°  F.),  and  having  1>he 
composition  C22H30N2O4. 

It  was  originally  investigated  by  Oberwarth 
and  Loewy  {V.  A.  P.  A.,  vol.  153,  and  B.  K.  W., 
No.  42,  1900),  who  found  it  to  be  in  animals 
and  also  in  man  a  very  active  excitant  to  the 
sexual  organs  and  functions.  On  the  other 
hand,  Kravkoff,  as  the  result  of  experiments 
upon  the  lower  animals  and  upon  man,  con- 
cluded that  it  has  no  aphrodisiac  effects  and 
frequently  produces  nausea,  salivation,  irrita- 
bility, and  other  disagreeable  results.  It  has 
been  used,  however,  by  numerous  clinicians  in 
neurasthenic  impotence,  with  reports  which  are 
generally  favorable  to  its  influence.  (For  litera- 
ture, see  M.  R.,  1901,  1902.)  It  is  said  to  be 
of  no  value  when  the  impotence  depends  upon 
organic  nerve  trouble,  and  to  be  harmful  when 
it  is  caused  by  chronic  inflammatory  disease  of 
the  sexual  organs  or  of  the  prostate  gland.  Dose, 
of  the   hvdrochloride,   0.005   Gm.    (l-12th   grain), 


either  in  tablet  or  solution,  three  or  four  times  a 
day.  Yohimbine  has  also  been  employed  in  a  1 
per  cent,  solution  hypodermically. 

Zedoary.  Radix  Zedoaria;.  Rhizoma  Zedo- 
arice,  P.  G.  Zedoaire,  Fr.  Zitterwurzel,  G. — There 
are  two  kinds  of  zedoary,  the  long  and  the  round, 
distinguished  by  the  old  official  titles  of  radix 
zedoariw  longw  and  radix  zedoariee  rotundce;  the 
former  produced  by  Curcuma  aromatica, 
Salisb.  (C.  Zedoaria,  Roxb.),  the  latter,  as  some 
suppose,  by  Kasmpferia  rotunda,  L.,  but,  accord- 
ing to  others,  by  the  Curcuma  Zedoaria,  Rose.  (C 
Zerumbet,  Roxb.),  all  of  the  fam.  Scitaminacese. 
Both  kinds  come  from  the  East  Indies.  The 
long  zedoary  is  in  slices,  from  a  .  inch  and 
a  half  to  three  inches  in  length,  and  from 
half  an  inch  to  an  inch  thick,  obtuse  at  the 
extremities  and  exhibiting  the  remains  of  the  radi- 
cal fibres.  The  round  is  also  usually  in  slices, 
which  are  the  sections  of  a  roundish  root,  ending 
in  a  point  beneath,  and  divided  longitudinally 
into  two  parts,  each  of  which  is  flat  on  one  side, 
convex  on  the  other,  and  heart-shaped  in  its  out- 
line. Sometimes  the  root  of  the  latter  variety  is 
entire,  and  sometimes  in  quarters  instead  of 
halves.  It  is  marked  with  circular  rings  on  the 
convex  surface,  and,  like  the  former,  with  small 
projecting  points  which  are  the  remains  of  radi- 
cal fibres.  Both  are  grayish  white  on  the  outside, 
yellowish  brown  within,  hard,  compact,  of  an 
agreeable  aromatic  odor,  and  a  bitterish,  pungent, 
camphorous  taste.  The  round,  however,  is  less 
spicy  than  the  long.  They  yield  a  volatile  oil, 
when  distilled  with  water,  and  contain  a  pungent 
soft  resin  and  bitter  extractive.  Zedoary  is  a 
warm,  stimulating  aromatic,  useful  in  flatulent 
colic  and  debility  of  the  digestive  organs.  It  is 
not  now  employed,  as  it  produces  no  effects  which 
cannot  be  as  well  or  better  obtained  from  ginger. 
The  dose  is  from  ten  grains  to  half  a  drachm 
(0.65-2.0   Gm.). 

Zerechtit.  Tschuking.  Landtia  Schimperi, 
Benth.  and  Hook.  ( Ubiaea  Schimperi,  J.  Gay, 
Arctotis  Schimperi,  O.  Kze.) — The  leaves,  flowers 
and  fruit  of  an  Abyssinian  composite.  (See 
Proc.  A.  Ph.  A.,  xxvi.  228.) 

Zerumbet.  Cassumuniar. — Under  these  names 
an  East  India  root  was  formerly  used,  having  some 
analogy  in  sensible  and  medicinal  properties  to 
ginger,  and  ascribed  to  the  Zingiber  Zerumbet  of 
Roscoe.  Some  consider  the  cassumuniar  as  a  dis- 
tinct root,  and  refer  it  to  the  Zingiber  Cassumuniar 
of  Roxburgh.  The  difference  of  opinion  is  of  little 
importance,  as  neither  of  the  roots  is  to  be  found 
in  the  markets.  By  some  authors  the  zerumbet  has 
been  erroneously  confounded  with  the  round  zedo- 
ary. Geiger  describes  it  as  in  pieces  of  the  size 
of  a  fig  or  larger,  externally  grayish  brown  and 
wrinkled,  internally  yellowish,  hard  and  tough, 
of  a  biting,  aromatic  taste,  and  a  spicy  odor. 

Zinc  and  Potassium  Cyanide.  Zinci  et  Po- 
tassii  Cyanidum.  K2Zn(CN)4. — Made  by  adding 
zinc  cyanide  to  solution  of  potassium  cyanide, 
evaporating  and  crystallizing.  The  salt  possesses 
a  sweet  and  metallic  taste  and  is  used  for  the 
same  purposes  as  zinc  cyanide  in  from  %  to  % 
grain    (0.008-0.032  Gm.)    doses. 

Zinc  Borate.  Zinci  Boras.  ZnB407  +  7H20. 
Prepared  by  mixing  an  aqueous  solution  of  zinc 
sulphate  (1  in  10)  with  one  of  borax  '(1  in  25), 
and  collecting  the  precipitate.  Used  as  an  anti- 
septic dusting  powder. 

Zinc  Cyanide.  Zinci  Cyanidum.  ZnCy2. — This 
cyanide     is     precipitated     as     a     white     insoluble 
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powder,  by  adding  cautiously,  until  it  ceases  to 
produce  a  precipitate,  a  recently  filtered  solu- 
tion of  potassium  cyanide  to  a  solution  of 
zinc  sulphate.  It  is  used  in  Germany  as  a  sub- 
stitute for  hydrocyanic  acid,  and  is  said  to  be 
anthelmintic.  It  has  been  recommended  by 
Lashkevich  in  cardiac  neuroses  in  doses  of  from 
one-tenth  to  one-eighth  grain  (0.006-0.008  Gm.) 
three  times  a  day.  It  has  been  employed  in  epi- 
lepsy, chorea,  and  neuralgia,  in  several  painful 
affections  of  the  stomach,  and  in  the  colics  attend- 
ant on  difficult  menstruation.  The  dose  is  a  quar- 
ter of  a  grain  (0.016  Gm. ),  gradually  increased 
to  a  grain  and  a  half  (0.096  Gm. ),  given  in  mix- 
ture.    It  is  official  in  the  French  Codex. 

Zinc  Ferrocyanide.  Zinci  Ferrocyanidum. 
Zn2FeCye  -+-  3H2O. — Formed  by  double  decomposi- 
tion between  hot  solutions  of  potassium  ferro- 
cyanide and  zinc  sulphate.  It  is  precipitated 
as  a  white  powder.  It  has  similar  medicinal 
properties  to  those  of  the  cyanide,  and  is  used  in 
the  same  diseases.  The  dose  is  from  one  to  four 
grains  (0.065-0.26  Gm.),  given  in  pill.  (See 
Zinc  Cyanide,   p.    1701.) 

Zinc  Lactate.  Zinci  Lactas.  Zn  (C3H«03)24- 
3H20. — This  salt  is  used  by  Herpin  in  doses  of 
two  grains  (0.13  Gm.),  three  times  a  day,  grad- 
ually increased  to  ten  grains  (0.05  Gm.)  a  day, 
as  a  substitute  for  zinc  oxide  in  epilepsy.  For 
its  physical  properties  and  methods  of  prepara- 
tion  see   16th  edition   U.   8.   />. 

Zinc  Permanganate.  Zinci  I'crmanganas. 
Ziiikprrmanganat.  I  <  bcrmangansaur<  s  Ztnk.  (! .  Zn 
(Mn(")4)2  +  6ByO. —  Made  by  precipitating  barium 
permanganate  with  zinc  sulphate.  Ming  exact 
molecular    proportions.      It    forms   almost    black 

deliquescent  crystals,  giving  oil   (UJgSfl  even  more 

readily  than  potassium  permangana.te«     It.  is  oeed 

as  an  astringent  and  antiseptic    application 
Zinc   Phosphate.     Zimei   Pfcospane.     Trit 

Orthophosjihalc.  Z113P2O8  +  2H2O. — Barnes  of  Lon- 
don, has  brought  forward  this  salt  of  zinc  a^ 
having  ■pedal  advantages  over  other  salts  of  the 
same  metal  in  the  treatment  of  nervous  <lr 
peculiarly  useful  in  the  insanity  occurring  in  the 
convalescence  from  fevers,  in  which  lie  associates 
it  with  quinine,  and  in  <]>ilcpsy  attended  by  iff- 
order  of  the  uterine  functions.  Zinc  phosphate 
may  be  prepared  by  the  mutual  reaction  of  zinc 
sulphate  and  an  alkaline  phosphate.  Zinc  phos- 
phate is  a  white  powder,  insoluble  in  water  but 
soluble  in  aeid». 

Zinc  Phosphide.  Zinci  Phosphidum.  U.  8. 
1890.     ZnaPa  =  250.24. 

According  to  Eager,  zinc  phosphide  was  first 
prepared  by  Marggraf  in  1740.  It  was  formerly 
made  by  fusing,  in  a  bath  of  iron  filings.  74  parts 
of  pure  zinc,  and  adding  gradually,  in  small  pieces, 
26  parts  of  dry  phosphorus.  This  process  gives 
good  results  only  in  small  quantities  (10  to  20 
Gm.).  A  more  recent  process  is  to  pass  vapors  of 
phosphorus  in  a  current  of  dry  hydrogen  over 
fused  zinc.  The  product  is  a  spongy,  gray  mass,  of 
metallic  appearance,  containing  rhomboidal  crys- 
tals, and  when  powdered  resembling  somewhat  re- 
duced iron.  The  particles  of  metallic  zinc  should 
be  separated.  Its  sp.  gr.  is  4.72.  "  Zinc  phos- 
phide should  be  kept  in  small,  glass-stoppered 
vials."  V.  8.  1890. 

It  is  thus  described  in  the  U.  S.  Pharmacopoeia 
of  1890:  "A  gritty  powder  of  a  dark  gray  color, 
or  crystalline  fragments  of  a  dark,  metallic  lustre, 
and  having  a  faint  odor  and  taste  of  phosphorus. 
In  contact  with  the  air  it  slowly  emits  phospho- 


rous vapor.  Insoluble  in  water  or  alcohol.  Solu- 
ble in  diluted  hydrochloric  or  sulphuric  acid  with 
evolution  of  hydrogen  phosphide.  When  strongly 
heated,  with  exclusion  of  air,  it  melts  and  finally 
sublimes.  When  heated  in  air,  it  becomes  oxidized 
to  zinc  phosphate.  If  0.5  Gm.  of  Zinc  Phosphide 
be  dissolved  in  15  Cc.  of  diluted  hydrochloric  acid, 
heat  being  applied  to  expel  all  of  the  hydrogen 
phosphide  gas,  a  clear  solution  should  result,  leav- 
ing no  residue  (absence  of  insoluble  impurities). 
A  portion  of  this  solution  should  yield  a  pure 
white  precipitate  with  potassium  ferrocyanide 
test-solution  (absence  of  iron  or  copper)  ;  or  with 
ammonium  sulphide  test-solution  (absence  of  lead 
or  copper).  If  another  portion  of  this  solution  be 
mixed  with  an  equal  volume  of  hydrogen  sulphide 
test-solution,  no  color  or  turbidity  should  appear 
(absence  of  arsenic,  cadmium,  lead,  copper,  etc.)." 
For  a  method  of  assay  of  zinc  phosphide,  see 
N.  R-,  June,   1879. 

It  has  been  proved  by  direct  experiment  upon 
animals,  as  well  as  by  clinical  experience,  that 
zinc  phosphide  affects  the  system  physiologically 
and  therapeutically  in  exactly  the  same  manner 
as  does  phosphorus,  and  it  is  employed  in  medi- 
cine as  a  substitute  for  that  element.  Theoreti- 
cally, each  grain  of  the  phosphide  contains 
nearly  a  quarter  of  a  grain  of  phosphorus.  It  is 
asserted  in  the  journals  to  have  been  administered 
in  doses  of  one  or  even  two  grains;  hut  of  the 
pure  salt  such  amounts  would  be  extremely  dan- 
gerous; the  commencing  dose  is  one-twentieth  of 
a  grain   (0.003  (Jm.). 

Zinc  Salicylate.  Zinci  SaJicylas.  Zinksalicylat, 
<:.  Zn(GsH«.OH.COO)i  +  H20— Made  by  boiling 
together  molecular  proportions  of  sodium  salicyl- 
ate and  zinc  sulphate,  cooling,  washing  the  crys- 
tals and  recrystallizing  from  hot  water.  In  the 
form  of  long  satiny  needle-like  crystals,  having 
a  iweel  hut  astringent  and  bitter  taste.  It  is 
soluble  in  about  20  parts  of  cold  water.  Zinc 
salicylate  is  an  astringent  and  antiseptic,  a  solu- 
tion "(  1  to  •">  grains  in  one  fluidounce)  is  used 
in   ophthalmia  and   gonorrhn M . 

Zinc  Subgallate.  Zinci  8ubgallas. — An  odor- 
]<-s  powder  containing  4\  per  cent,  of  zinc  oxide 
and  50  per  cent,  of  gallic  acid.  Internally  it  is 
need  in  intestinal  disorders  as  an  anti ferment  in 
doses  of  from  one-half  to  four  grains  (0.032-0.26 
Gm.).     Externally  it  baa  been  used   in  skin  dis- 

Zinc  Sulphite.  Zinci  tfulphis.  ZnS()3  +  2H20. 
Made  by  precipitating  a  solution  of  zinc  sulphate 
with  sodium  sulphite,  collecting,  washing  and 
drying  the  precipitate.  A  white  crystalline  pow- 
der,  soluble    in   SOOUt    800    parts  of  water. 

Zizyphus.  Zizyphus  sativa,  Gaertn.  (Z.  vul- 
garis, Lamarck.)  Jujube,  Fr.  lirustbeeren,  Juden- 
dornbeeren,  G. — A  shrub,,  or  small  tree,  of  the  fam. 
Rhamnaceae,  growing  on  the  shores  of  the  Medi- 
terranean, and  cultivated  in  Italy,  Spain,  and  the 
south  of  France.  The  fruit  is  the  part  used.  This 
consists  of  oval  drupes,  of  the  size  of  a  large  olive, 
with  a  thin,  coriaceous,  red  or  reddish-brown  skin, 
a  yellowish,  sweet,  acidulous  pulp,  and  an  oblong, 
pointed  stone  in  the  centre.  These  have  the 
name  of  jujubce.  By  drying,  their  pulp  be- 
comes softer  and  sweeter,  and  acquires  a  vinous 
taste,  evincing  the  commencement  of  fermentation. 
They  are  nutritive  and  demulcent,  and  are  used 
in  the  form  of  decoction  in  pectoral  complaints. 
Jujube  paste  consists  properly  of  gum  arabic  and 
sugar,  dissolved  in  a  decoction  of  this  fruit,  and 
evaporated  to  the  proper  consistence.     As  a  de- 
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mulcent  it  is  in  no  respect  superior  to  a  paste 
made  with  gum  arabic  and  sugar  alone,  and  the 
preparation  formerly  sold  in  this  country  under 
the  name  contains  in  fact  none  of  the  fruit.  The 
fruits  of  two  other  species,  Z.  Lotus,  Lam.,  grow- 
ing in  the  north  of  Africa,  and  Z.  Jujuba,  Lam., 
a  native  of  the  East  Indies,  possess  properties 
similar  to  those  X>i  the  Z.  sativa,  and  are  used  as 
food  by  the  inhabitants  of  the  countries  where 
they  grow.  The  Zizyphus  Jujuba  is  stated  by 
Bosisto  (A.  J.  P.,  1886)  to  be  one  of  the  main 
sources  of  stick-lac,  from  which  shellac  is  manu- 
factured. 


Zygadenus. — This  is  a  liliaceous  genus,  found 
in  the  United  States,  some  members  of  which  are 
believed  to  be  poisonous.  H.  S.  Goodell  affirms 
that  he  has  seen  violent  convulsions  produced  by 
the  juice  of  Z.  venenosus,  Watson.  According  to 
Watson,  among  the  northern  tribes  of  Indians  the 
bulb  of  this  species  is  said  to  be  very  poisonous, 
and  is  known  as  the  Death  Camass. 

Zymoidin. — A  powder  said  to  be  composed  of 
zinc  oxide,  bismuth  oxide,  aluminum  oxide,  iodine, 
boric  acid,  carbolic  acid,  gallic  acid,  salicylic  acid, 
quinine,  and  other  ingredients.  It  is  used  as  an 
antiseptic  and  dusting  powder. 
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In  this  division  are  included  the  subjects  formerly  embraced  in  the  Appendix  of  this 
work,  with  the  addition  of  the  official  tests  and  various  tables,  some  of  which  are  intro- 
duced for  the  first  time  in  this  Dispensatory,  and  the  National  Formulary  in  abstract. 

Tests,  Reagents,  Test  Solutions,  and  Volumetric  Solutions. 
U.  S.  P.  Eighth  Decennial  Revision. 

The  constant  reference  to  tests  in  the  previous  pages,  and  the  adoption  of  volumetric  test  solutions  in 
the  U.  S.  Pharmacopoeias  of  1880  and  1890,  and  the  British  Pharmacopoeia  (1898) ,  necessitate  the  insertion 
of  the  official  reagents  and  solutions  used  in  the  quantitative  and  qualitative  tests.  Great  care  should  be 
used,  in  preparing  these  tests  and  selecting  the  reagents,  to  see  that  they  come  fully  up  to  the  official 
requirements,  as  the  whole  value  of  the  test  depends  upon  the  purity  of  the  reagent  and  the  accuracy 
with  which  the  solution  has  been  made. 

INTRODUCTORY. 

Official  Substances  as  Reagents. — Some  official  substances  (chemicals,  chemical  solutions,  etc.) 
are  sufficiently  pure  to  be  used  as  reagents,  if  they  comply  with  the  tests  of  purity  prescribed  by  the 
Pharmacopoeia.  Latin  official  names  are  not  used  as  titles  in  the  following  list,  the  English  name  being 
preferred.  In  the  case  of  non-official  substances,  the  presence  of  certain  impurities,  though  immaterial 
for  their  use  as  medicines,  renders  their  employment  as  reagents  unsuitable.  Whenever  a  greater  degree 
of  purity  is  required  than  is  provided  for  by  the  text  of  the  Pharmacopoeia,  it  will  be  specially  mentioned 
in  the  following  lists. 

Abbreviations  and  Signs  Used: 

T.S.  =  Test  Solution. 

V.S.  =  Volumetric  Solution. 

A  =  Normal  (see  under  "Volumetric  Solutions,"  page  1715). 

—  =  Half-normal :     —  =  Tenth-normal :     ~-  =  Fiftieth-normal ;      -^  =  Hundredth-normal. 
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2N 


=  Double-normal  (sometimes  written  :  2N) . 


Keeping  of  Reagents. — Reagents  should  be  kept  in  bottles  made  of  glass  free  from  lead  and  arsenic, 
and  not  subject  to  corrosion  by  acids  and  alkalies. 

The  bottles  should  be  closed  by  well-ground  glass  or  rubber  stoppers.  Ground  glass  stoppers  of  bottles 
containing  alkali  hydroxides,  ammonium  sulphide,  ammonia  water,  and  other  substances  of  alkaline  reac- 
tion rapidly  attacking  ground  glass  surfaces,  should  be  coated  with  a  thin  film  of  petrolatum. 

Reagents  easily  affected  by  light,  such  as  hydrogen  sulphide  T.S.,  ammonium  sulphide  T.S.,  chlorine 
water,  silver  nitrate  T.S.,  etc.,  should  be  kept  in  bottles  made  of  dark  amber-colored  glass. 

Note. — As  some  of  the  following  test  solutions  are  in  certain  cases  directed  to  be  used  in  definite 
quantities  in  place  of  the  regular  volumetric  solutions,  it  is  important  that  they  should  always  be  prepared 
of  the  exact  strength  prescribed. 

TESTS,  REAGENTS,  AND  TEST   SOLUTIONS. 

Note. — The  reagents  are  arranged  in  alphabetical  order.  The  test  solutions  are  usually  mentioned  in 
connection  with  the  principal  chemical  or  other  substance  from  which  they  are  prepared.  The  volumetric 
solutions  will  be  found  on  page  1715. 

Whenever  water  is  required  or  mentioned  as  a  solvent  in  the  tests  given  in  the  Pharmacopoeia,  or  in 
the  preparation  of  any  reagent,  it  is  understood  that  distilled  water  shall  be  used. 

1.  Absolute  Alcohol.— Ethyl  Alcohol,  C2H5OH.— Use  the  official  absolute  alcohol  [Alcohol  Abso- 
Mum,  U.  S.  P.],  which  should  be  neutral  to  litmus  T.S. 

2.  Acetic  Acid,  HC2H3O2. — Use  the  official  acetic  acid  [Acidum  Aceticum,  U.S.  P.]. 

3.  Albumin  Test  Solution.— Carefully  separate  the  white  of  a  hen's  egg  (which  should  be  fresh) 
from  the  yolk,  shake  it  thoroughly  with  100  Cc.  of  water,  and  filter.  This  solution  should  be  freshly 
made  when  required. 

4.  Alcohol.— Ethyl  Alcohol,  C2H5OH.— Use  the  official  alcohol  [Alcohol,  U.  S.  P.].  Alcohol  of  lower 
strength  is  prepared  as  follows  : 
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Alcohol,  90  per  cent.— Mix  51  Cc.  of  alcohol  [Alcohol,  U.  S.  P.]  with  3  Cc.  of  distilled  water. 
The  specific  gravity  of  the  mixture  should  be  0.826  at  25°  C.  (77°  F.),  corresponding  to  90  per  cent,  by 
volume,  of  absolute  alcohol. 

5.  Alcohol,  80  per  cent.— Mix  45.5  Cc.  of  alcohol  [Alcohol,  U.S. P.]  with  9.5  Cc.  of  distilled  water. 
The  specific  gravity  of  the  mixture  should  be  0.856  at  25°  C.  (77°  F.),  corresponding  to  80  per  cent.,  by 
volume,  of  absolute  alcohol. 

6.  Alcohol,  70  per  cent.— Mix  38.6  Cc.  of  alcohol  [Alcohol,  U.  S.  P.]  with  15  Cc.  of  distilled  water. 
The  specific  gravity  of  the  mixture  should  be  0.882  at  25°  C.  (77°  F. ),  corresponding  to  70  per  cent.,  by 
volume,  of  absolute  alcohol. 

7.  Ammonia  Water,  NH4OH. — Use  the  officiaTammonia  water  [Aqua  Ammoniac,  U.S.  P.], 

8.  Ammonium  Carbonate  Test  Solution. — Dissolve  20  Gm.  of  ammonium  carbonate,  NEUHCOs. 
NH4NH2CO2  [Ammonii  Carbonas,  U.  S.  P.],  in  a  mixture  of  20  Cc.  of  ammonia  water  and  70  Cc.  of  water, 
and  add  sufficient  water  to  measure  100  Cc. 

9.  Ammonium  Chloride  Test  Solution. — Dissolve  10  Gm.  of  ammonium  chloride,  NH4CI  [Am- 
monii Chloridurn,  U.  S.  P.],  in  sufficient  water  to  measure  100  Cc. 

10.  Ammonium  Molybdate  Test  Solution. — Dissolve  15  Gm.  of  finely  powdered  ammonium 
molybdate,  (NH4)eMo7084  -f-  4H2O,  in  100  Cc.  of  distilled  water,  adding  sufficient  ammonia  water,  if 
necessary,  to  effect  solution.  Then  gradually  pour  the  liquid  into  100  Cc.  of  nitric  acid  (sp.  gr.  1.403 
at  25°  C.  [77°  F.l).  The  resulting  solution,  after  being  subjected  to  gentle  heat  for  about  two  hours, 
should  be  decanted  from  any  yellow  sediment  which  may  be  deposited. 

Alternative  Method. 
Solution  No.  1. 

Molybdic  Acid,  H2M0O4 10  Gm. 

Ammonia  Water  ( 10  per  cent.)  42  Cc. 

Solution     N6.    t. 

Nitric  Acid  (sp.  gr.  1.403), 

Water,  of  each     63  Cc. 

Pour  Solution  No.  1  into  Solution  No.  2  gradually,  shaking  repeatedly.  After  being  subjected  to  a 
gentle  heat  for  al>out  two  boon,  the  solution  should  be  decanted  from  any  yellow  sediment  which  may 
be  deposited. 

Preserve  the  test  solution  in  the  dark,  and,  if  a  sediment  should  form  in  it  after  some  days,  carefully 
decant  the  clear  solution  from  it. 

11.  Ammonium  Oxalate  Test  Solution. — Dissolve  4  Cm.  of  pore  crystallized  ammonium  oxalate, 
fNHaJaQsQi  +  H«0,   in   Sufficient  water  to  measure  1(H)  Cc.     Or,  dissolve  4  Gm.  of  pure  oxalic  acid   (see 

1)  in  KHJ  (V.  of  water,  add  16  Cc  of  ammonia  water,  \x>\\  to  exjK-1  exceea  of  ammonia,  and  dilute 
with  water  to  1 1 

On  evaporating  a  portion  of  the  test  solution,  and  igniting  the  residue,  it  should  be  completely  volatil- 
ized (absence  of  fixea  impwritia).  The  precipitate  produced  by  the  addition  of  silver  nitrate  T.S.,  or  by 
barium  chloride  T.8.,  should  dissolve  without  residue  upon  the  addition  of  nitric  acid  (absence  of  chlo- 
ride* and  sulphate*). 

12.  Ammonium  Sulphate,  fNIU)aS04—  This  salt  should  respond  to  the  following  tests  of  purity: 
Three  grammes  should  leave  DO  appreciable  residue  upon  ignition  (absence  of  fixed  impurities).  The 
aqueous  solution  of  the  salt  (l  in  10)  should  not  respond  to  the  Time-Limit  Test  for  Heavy  Metals  (see 
No.  1LM).  Another  portion  of  this  Solution  should  not  become  turbid  upon  the  addition  of  nitric  add 
and  silver  nitrate  TJo.  (absence  of  ddoridm).  Another  portion  of  this  solution  Bhould  no1  be  colored  red 
upon  the  addition  of  -  drops  of  hydrochloric  acid  and  1  drop  of  ferric  chloride  T.S.  (absence  of  eulpho- 
cyanate).  This  salt  may  be  prepared  by  neutralizing  pore  sulphuric  acid,  which  has  been  diluted  with 
U  equal  volume  of  water,  with  ammonia  water,  evaporating  and  crystallizing.  During  the  evaporation, 
the  solution  should  be  tested  from  time  to  time  with  litmus  paper,  adding  more  ammonia  if  necessary  to 
keep  the  liquid  alkaline. 

13.  Ammonium  Sulphide  Test  Solution. — Saturate  8  part*  of  pure  ammonia  water  with  hydrogen 
Sulphide,  prepared  Bfl  directed  (No.  47),  and  add  to  the  solution  (which  now  contains  ammonium  hydrogen 
sulphide,  NH4IIS1  2  parts  of  ammonia  water,  which  converts  the  greater  portion  of  the  ammonium 
hydrogen  sulphide  into  ammonium  sulphide,  (NH»)sS.  The  solution  should  l>e  perfectly  clear  and 
colorless,  and  should  leave  no  residue  on  evaporation.  It  should  not  1m-  rendered  turbid  either  by 
magnesium  sulphate  T.S.  (absence  of  free  ammonia),  or  by  calcium  chloride  T.S.  (absence  of  ammonium 
carbonate).  It  should  be  protected  against  air  and  light  by  Ix-ing  kept  in  small,  dark  amber-colored 
bottles,  in  a  cool,  dark  place.  As  soon  as  a  notable  deposit  of  sulphur  has  made  its  appearance  in  the 
solution,  it  should  be  rejected. 

Ammonium  polysulphide  test  solution  is  occasionally  required  It  is  a  yellow  liquid,  made  by 
dissolving  a  small  quantity  of  pure  sulphur  in  the  preceding  colorless  ammonium  sulphide  test  solution, 

14.  Amyl  Alcohol,  C5H11OH  —  A  colorless,  oilv  liquid  having  c  penetrating  characteristic  odor, 
boiling  at  131°  C.  (267.8°  F.) ;  soluble  in  40  parts  of  water  at  25°  C.  (77°  F.);  miscible  with  alcohol,  ether, 
chloroform,  carbon  disulphide,  petroleum  benzin,  benzene,  and  fixed  and  volatile  oils. 

15.  Aniline  (Pheny lamine) ,  C6H5NH2.— When  freshly  distilled,  aniline  is  a  colorless,  strongly 
refractive,  oily  liquid  having  a  peculiar  aromatic  odor  and  a  pungent,  burning  taste.  Upon  exposure  to 
the  light  and  air,  it  rapidlv  assumes  a  reddish-brown  color.  Specific  gravity  1.0214  at  25°  C.  (77°  F.). 
Aniline  should  distil  over  completelv  between  183°  and  184°  C.  (361.4°  and  363.2°  F.).  It  is  soluble  in 
alcohol,  ether,  and  the  fixed  and  volatile  oils.  With  acids,  it  forms  soluble  crystalline  salts.  When  added 
to  a  solution  of  calcium  or  sodium  hypochlorite  a  blue  or  purple  color  is  produced. 
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16.  Arsenic  Test,  Bettendorf's. — To  a  solution  of  the  prescribed  quantity  of  the  substance  to  be 
tested  in  5  Cc.  of  pure  concentrated  hydrochloric  acid  contained  in  a  clean  test-tube,  5  Cc.  of  a  saturated 
solution  of  freshly  prepared  stannous  chloride  in  pure  concentrated  hydrochloric  acid  (see  No.  46)  are 
added,  and,  after  being  heated  for  fifteen  minutes  while  immersed  in  a  bath  of  boiling  water,  the  tube 
is  allowed  to  stand  for  one  hour.  If  arsenic  be  present  in  non-permissible  amount,  a  brownish  tint  will 
become  manifest  when  the  tube  is  placed  over  a  white  surface  and  the  solution  viewed  from  above,  com- 
parison being  made  with  a  mixture  of  5  Cc.  each  of  pure  concentrated  hydrochloric  acid  and  a  saturated 
solution  of  stannous  chloride,  prepared  under  like  conditions. 

Note. — It  is  absolutely  necessary  that  the  solution  of  stannous  chloride  be  freshly  prepared,  and 
that  sulphates,  sulphites,  sulphides,  and  salts  of  mercury,  gold,  and  selenium  be  absent  from  the  reagents 
and  the  chemicals  being  tested. 

1 7.  Arsenic  Test,  Modified  Gutzeit's.— The  efficiency  of  this  test  depends  upon  a  strict  adherence 
to  the  conditions  described  below. 

Reagents. 

Zinc. — This  should  be  in  a  granulated  or  fine  mossy  condition  and  free  from  arsenic,  sulphur,  and 
phosphorus,  and  should  not  contain  more  than  0.05  per  cent,  of  iron.  It  should  otherwise  respond  to  all 
the  tests  given  under  Zinc  [Zincwm,  U.  S.  P.]. 

Hydrochloric  Acid  (8  per  cent.) . — Mix  22.5  Cc.  of  hydrochloric  acid  [Acidum  Hydrochloricum,  U.  S.  P.] 
with  water  sufficient  to  measure  100  Cc. 

Mercuric  Chloride  Test-Paper. — By  means  of  a  glass  rod,  transfer  a  drop  of  a  saturated  alcoholic  solution 
of  mercuric  chloride  to  the  centre  of  a  piece  of  white  filter-paper  (preferably  the  kind  used  for  quan- 
titative analysis)  of  about  4  Cm.  diameter  ;  after  drying,  this  paper  is  to  be  twice  successively  moistened 
with  the  reagent  and  dried.  It  is  not  necessary  to  moisten  the  paper  with  alcohol  or  the  reagent  while 
using  it. 

Lead  Acetate  Test- Gauze. — A  piece  of  cheese  cloth,  about  1  decimeter  square,  when  required  for  use, 
is  thoroughly  impregnated  with  lead  acetate  T.S.,  and  the  excess  of  fluid  removed  by  pressure. 

Test-Flask. 
Select  a  flask  of  the  capacity  of  about  60  to  75  Cc,  with  a  neck  of  about  5  to  6  Cm.  in  length,  and 
about  1  Cm.  in  diameter. 

Preparation  of  the  Chemical  to  be  tested. 
To  5  Cc.  of  the  aqueous  solution  of  the  chemical  (1  in  10)  or  to  a  solution  in  5  Cc.  of  water  of  the 
residue  remaining  after  undergoing  special  treatment,  1  Cc.  of  a  mixture  of  equal  volumes  of  sulphuric 
acid  and  water  is  added,  followed  by  10  Cc.  of  a  freshly  prepared  saturated  solution  of  sulphurous  acid. 
This  liquid,  contained  in  a  small  beaker,  is  heated  upon  a  bath  of  boiling  water  until  it  is  free  from  excess 
of  sulphurous  acid  and  has  been  reduced  to  5  Cc.  in  volume. 

The  Test. 

Before  applying  this  test  for  the  presence  of  arsenic  in  chemicals,  in  order  to  establish  the  freedom  of 
the  reagents  from  arsenic,  sulphur,  and  phosphorus,  or  any  interfering  contaminations,  a  preliminary 
blank  test  should  be  made  as  follows  :  Into  the  flask  are  introduced  2  Gm.  of  zinc,  20  Cc.  of  the  hydro- 
chloric acid  (see  above),  and  5  Cc.  of  water,  and  into  the  lower  end  of  the  neck  of  the  flask  is  inserted  a 
small  wad  of  clean  dry  gauze,  and  then  the  lead  acetate  test-gauze,  pressed  with  sufficient  firmness  to 
retain  its  place.  About  1  Cm.  space  should  be  allowed  above  the  gauze  ;  the  lip  of  the  flask,  after  careful 
cleansing,  is  securely  covered  by  folding  over  it  the  mercuric  chloride  test-paper.  The  reaction  is  allowed 
to  proceed  until  the  greater  portion  of  the  zinc  has  dissolved,  which  may  require  from  one-half  to  two 
hours,  when,  if  no  trace  of  a  yellow  to  orange-colored  deposit  is  distinguishable  upon  the  inner  surface  of 
the  test-paper  cap,  the  reagents  are  proved  to  be  sufficiently  pure,  and  a  direct  test  may  be  applied  at 
once.  If  a  black  stain  is  produced,  sulphur  compounds  are  present  in  the  zinc  or  reagents,  and  this 
indicates  unfitness  for  use.  While  the  blank  test  is  being  carried  out,  another  flask  should  be  charged 
in  a  like  manner  with  2  Gm.  of  zinc  and  20  Cc.  of  the  hydrochloric  acid  (see  above),  followed  by  the  5 
Cc.  of  the  solution  of  the  chemical  (1  in  10)  to  be  tested,  which  has  undergone  reduction  as  directed 
(under  Preparation  of  the  Chemical  to  be  tested);  the  wad  of  clean  dry  gauze  followed  by  the  lead  acetate 
test-gauze  is  then  introduced,  and  after  cleansing  the  lip  of  the  flask  the  mercuric  chloride  cap  is  folded 
over  the  top.  After  the  evolution  of  hydrogen  has  continued  for  at  least  one-half  hour,  and  most  of  the 
zinc  has  dissolved,  the  inner  side  of  the  mercuric  chloride  test-cap  is  examined  to  detect  the  presence  of 
a  yellow  stain. 

The  presence  of  arsenic  much  in  excess  of  the  permissible  limit  (1  in  100,000)  is  manifested  by  the 
formation  of  a  distinct  vellow  to  orange  spot,  according  to  the  quantity  present.  Antimony  produces  a 
dark  gray  to  brownish-black  coloration.  The  production  of  a  black  stain  indicates  the  presence  of  sulphur 
compounds  (as  sulphurous  acid  or  sulphides),  also  possibly  antimony.  If  the  former  be  present,  a  simul- 
taneous blackening  of  the  lead  acetate  gauze  will  be  observed.  If  such  be  the  case,  the  operation,  as 
directed  under  Preparation  of  the  Chemical  to  he  tested,  must  be  repeated  upon  a  fresh  portion  of  the  sample, 
using  greater  precautions  for  the  complete  removal  of  the  sulphurous  acid. 

In  testing  such  phosphorus  compounds  as  hypophosphorous  acid  and  the  hypophosphites,  special  care 
should  be  observed  to  completely  oxidize  the  sample  as  directed,  otherwise  a  yellow  stain,  similar  to  that 
caused  by  arsenic,  may  be  produced  through  the  evolution  of  hydrogen  phosphide. 

Compounds  containing  antimony  are  tested  for  arsenic  by  Bettendorf's  Test. 

18.  Barium  Carbonate.— Purified  barium  carbonate,  BaC03,  is  prepared  by  dissolving  12  parts  of 
purified,  crystallized  barium  chloride  in  30  parts  of  boiling  water,  then  adding  5  parts  of  ammonium 
carbonate,  followed  by  5  parts  of  ammonia  water  ;  finally  washing  the  precipitate  thoroughly  and  drying. 

19.  Barium  Chloride  Test  Solution.— Prepared  from  purified,  crystallized  barium  chloride, 
BaCla  +  2H20.    The  aqueous  solution  of  the  salt  should  be  perfectly  neutral  and  should  not  respond  to 
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the  Time-Limit  Test  for  Heavy  Metals  (see  No.  121) .  The  aqueous  solution,  after  being  precipitated  by 
diluted  sulphuric  acid  in  slight  excess,  yields  a  filtrate  which  should  not  leave  any  permanent  residue 
when  evaporated  and  heated  on  platinum-foil  (absence  of  other  fixed  bases).  Diluted  alcohol,  after 
remaining  in  contact  with  it  for  several  hours,  should,  upon  ignition,  show  a  pure  yellowish-green  flame 
free  from  red  (absence  of  traces  of  strontium) .  To  prepare  the  test  solution,  dissolve  10  Gm.  of  the  salt  in 
sufficient  water  to  measure  100  Cc. 

20.  Barium  Hydroxide  Test  Solution. — A  saturated  solution  of  crystallized  barium  hydroxide, 
Ba(0H)2  +  8H2O,  in  water.  This  solution  rapidly  absorbs  carbon  dioxide  from  the  air.  It  should  be 
freshly  prepared  when  required  for  use. 

21.  Barium  Nitrate  Test  Solution.— Prepared  from  pure  barium  nitrate,  Ba(N0s)2.  This  salt 
should  respond  to  the  same  tests  as  barium  chloride  (see  No.  19) .  In  addition,  its  aqueous  solution,  when 
slightly  acidulated  with  nitric  acid,  should  not  be  rendered  turbid  by  silver  nitrate  T.S.  (absence  of 
chloride).    To  prepare  the  test  solution,  dissolve  10  Gm.  of  the  salt  in  sufficient  water  to  make  100  Cc. 

22.  Benzin,  or  Petroleum  Benzin. — Use  the  official  purified  petroleum  benzin  [Benzinum  Puri- 
ficatum,  U.  S.  P.]. 

23.  Benzene,  or  Benzole. — Benzene,  CeHe,  is  a  colorless,  transparent  liquid  of  a  peculiar,  aromatic 
odor,  sp.  gr.  0.871  at  25°  C.  (77°  F.),  congealing  at  5.2°  C.  (41.3°  F.),  and  boiling  at  80.4°  C.  (17(5.7°  F.). 
It  is  insoluble  in  water,  but  soluble  in  4  parts  of  alcohol,  and  in  ether.  AVhen  equal  volumes  of  benzene 
and  concentrated  sulphuric  acid  are  mixed,  the  latter  should  not  become  colored.  On  shaking  2  Cc.  of 
benzene  with  0.5  Cc.  of  pulphuric  acid  and  1  drop  of  fuming  nitric  acid,  no  green  or  blue  tint  should  be 
produced  (absence  of  tkiophene). 

24.  Brazil-Wood  Test  Solution.  -See  under  BuHeaton  (No.  125). 

25.  Bromine  Test  Solution  (Bromine  Water). — An  aqueous  solution  of  bromine,  Br  [Bronwm, 
U.  S.  P.],  prepared  by  dissolving  1  ( V.  of  bromine  in  sufficient  water  to  measure  1(H)  Cc. 

26.  Calcium  Chloride  Test  Solution.—  Dissolve  10  Gm.  of  crystallized  calcium  chloride,  CaCla-f- 
GH3O,  in  sufficient  water  to  measure  1(H)  Oft 

27.  Calcium   Hydroxide  Test  Solution  (Lime  Water),  Oa(OH)i.— Use  the  official    lime    water 

\_I.ii]iK,r  (  UcU,   U,  S.  P.], 

28.  Calcium  Sulphate  Test  Solution. — Introduce  pulverized  transparent  crystals  <>f  native  gypsum 

(selenitei ,  QaSQi  f  2HaO,  into  a  bottle  nearly  tilled  with  water,  agitate  at  intervals  for  twelve  hours,  and 
decant  the  clear,  saturated  solution  when  required.  One  part  of  gypsum  requires, at  25°  C.  (77°  F.),378 
parts  of  water  for  solution. 

29.  Carbon  Disulphide,  CS2.— CTse  the  official  carbon  diaolphide  [Oarbonei  Disulphidum,  U.S.  P.], 

30.  Chlorine  Test  Solution  (Chlorine  Water). — Use  the  official  chlorine  water  [Liquor  Chlori 
Compotibu,  U.S.  P.].    Since  it  deteriorates  by  keeping,  it  should  be  freshly  prepared  when  required  for  use. 

31.  Chloroform,  CHCl3.—  rse  the  official  chloroform  [Odoroformum, U. 8.  P.].  It  should  be  strictly 
neutral  to  moistened  litmus  paper. 

32.  Cobaltous  Nitrate  Test  Solution.— The  crystallized  commercial  salt,  Co(NOs)a +  6HsO,  is 
sufficiently  pure,  if,  after  it  is  dissolved  in  water,  and  the  cobalt  completely  precipitated  by  ammonium 
sulphide  T.S.,  the  filtrate  lea,  due  alter  evaporating  and  Igniting.  To  prepare  the  teM  solution, 
dissolve  1  Gm.  of  the  salt  in  10  (V.  of  water. 

33.  Cochineal  Test  Solution. — See  under  btdioalon  (No.  126). 

34.  Copper,  Metallic,  On,  in  the  form  of  wire,  foil,  or  turning. 

35.  Cupric  Ammonium  Sulphate  Test  Solution.  -A  solution  of  cupri-tetrammonium  sulphate, 
OuS<>4  |  4 N 1 1 3  Ha<).  To  copper  sulphate  T.S.  add  ammonia  water,  until  the  precipitate  Bret  formed  is 
nearly,  hut  not  completely,  rediasolved  ;  then  filter.    This  solution  should  l>e  freshly  made  when  required 

36.  Cupric  Sulphate  Test  Solution.— Dissolve  10  (on.  of  cupric  sulphate,  CuSOH  5H2O  [Oupri 
fikUphae,  U.  8.  P.],  in  sufficient  water  to  measure  10  I 

37.  Cupric  Tartrate  Test  Solution.— See  Volumetric-  Solutions  (No.  133). 

38.  Diphenylamine  Test  Solution.— Prepared  from  diphenylamine,  (CeHe)aNH,  which  is  in  the 
form  of  grayish-white  <>r  colorless  crystals,  of  a  peculiar,  aromatic  odor,  melting  at  54°  C.  (129.2°  F.), 
slightly  soluble  in  water,  more  soluble  in  acids.  It  is  used  either  in  the  dry  state,  or  in  solution  in  diluted 
sulphuric  acid,  as  a  tost  for  nitric  acid  (in  sulphuric  acid,  water,  etc.),  or  for  chlorine  (in  hydrochloric 
acid).  To  test  a  solution  for  the  presence  of  nitric  acid,  a  small  portion  of  it  is  mixed  with  1  or  2  drops  of 
diphenylamine  T.S.,  and  then  concentrated  sulphuric  acid,  free  from  compounds  of  nitrogen,  is  poured  in 
so  as  to  form  a  layer  beneath  the  solution.  The  presence  of  nitric  acid  is  shown  by  a  deep  blue  color  at 
the  zone  of  contact.  A  similar  reaction  is  also  produced  by  the  presence  of  hypochlorites,  chlorates, 
chromium  trioxide,  ferric  salts,  and  similar  oxidizing  agents.  The  lent  solution  is  prepared  by  dissolving 
0.1  Gm.  of  diphenylamine  in  50  Cc.  of  sulphuric  acid.    The  solution  should  be  colorless. 

39.  Ether,  (C2H6)20.— Use  the  official  ether  [JEther,  U.  S.  P.].  It  should  be  strictly  neutral  to 
moistened  litmus  paper. 

40.  Ferric  Ammonium  Sulphate  Test  Solution.— Dissolve  10  Gm.  of  ferric  ammonium  sulphate, 
FeNH4(S04)2  +  12H20  [Ferri  ei  Ammonii  Sulplvas,  U.  S.  P.],  in  sufficient  water  to  measure  100  Cc. 

41.  Ferric  Chloride  Test  Solution.— Dissolve  10  Gm.  of  ferric  chloride  [Ferri  Chloridum,  U.  S.  P.] 
in  sufficient  water  to  measure  100  Cc. 

42.  Ferrous  Sulphate  Test  Solution.— Dissolve  a  clear  crystal  of  ferrous  sulphate,  FeS04  -+-  7H20 
[Ferri  Sulphas,  U.  S.  P.],  in  about  10  parts  of  water  which  has  been  previously  boiled  to  expel  air.  This 
solution  should  be  freshly  prepared  immediately  before  use. 
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43.  Ferrous  Sulphide,  FeS  —  A  heavy  solid,  in  the  form  of  black  or  brownish-black  irregular 
masses,  or  fused  into  sticks,  soluble  in  diluted  sulphuric  or  diluted  hydrochloric  acid,  with  copious  evolu- 
tion of  hydrogen  sulphide. 

44.  Gelatin  Test  Solution.— Dissolve  1  Gm.  of  purified  gelatin  \_Gelatinum,  U.  S.  P.]  in  50  Cc.  of 

water,  with  the  aid  of  a  gentle  heat,  and  filter  if  necessary.  This  solution  should  be  freshly  made  when 
wanted  for  use. 

45.  Gold  Chloride  Test  Solution.— The  commercial  gold  chloride,  usually  prepared  by  dissolving 
gold  in  nitro-hydrochloric  acid  and  carefully  evaporating  to  dryness,  consists  chiefly  of  chlorauric  acid, 
HAuCU  +  4H20,  which  is  converted  into  neutral  auric  chloride,  AuCl3,  by  fusing  it  at  a  temperature  not 
exceeding  150°  C.  (302°  F.),  moistening  the  residue  (now  consisting  of  auric  and  aurous  chloride)  with 
enough  hot  water  to  produce  a  syrupy  liquid  (whereby  the  aurous  chloride  is  decomposed  into  auric 
chloride  and  metallic  gold) ,  and  then  pouring  off  the  clear  liquid  from  the  precipitate.  To  prepare  the 
test  solution,  mix  the  liquid  finally  obtained  in  the  before-mentioned  process  with  20  volumes  of  water. 
Or,  dissolve  1  Gm.  of  dry  auric  chloride  in  30  Cc.  of  water. 

46.  Hydrochloric  Acid,  Pure,  for  Tests,  HC1.— In  addition  to  the  tests  prescribed  for  this  acid 
[Acidum  Hydrochloricum,  U.  S.  P.],  it  is  required  to  conform  to  the  following  more  rigorous  tests,  before  it 
can  be  employed  as  a  reagent :  The  addition  of  1  Cc.  of  barium  chloride  T.S.  to  1  Cc.  of  the  acid  diluted 
with  9  Cc.  of  water  should  cause  no  turbidity  within  twenty-four  hours  (absence  of  sulphuric  acid).  A 
crystal  of  diphenylamine  dropped  into  the  acid  should  not  turn  blue  (absence  of  free  chlorine) . 

47.  Hydrogen  Sulphide,  H2S—  A  gas  generated  by  treating  ferrous  sulphide  with  diluted  sulphuric 
acid,  and  washing  the  gas  as  directed  under  the  Test  Solution  (No.  48). 

48.  Hydrogen  Sulphide  Test  Solution  (Hydrosulphuric  Acid).— A  saturated,  aqueous  solution 
of  hydrogen  sulphide.  To  prepare  about  1000  Cc.  of  the  solution,  treat  20  Gm.  of  ferrous  sulphide,  in  a 
suitable  apparatus,  with  a  mixture  of  20  Cc.  of  sulphuric  acid  (U.  S.  P.),  and  250  Cc.  of  water,  pass  the 
gas  through  a  drying-tube  filled  with  granulated  calcium  chloride,  then  from  this  through  a  tube  of  about 
8  millimeters  diameter  and  40  centimeters  in  length,  which  contains  about  5  Gm.  of  coarsely  pulverized 
iodine  mixed  with  spun  glass  (glass  wool),  and  finally  through  a  wash-bottle  which  contains  a  small 
quantity  of  potassium  iodide  T.S.  The  gas  thus  purified  is  conducted  nearly  to  the  bottom  of  a  bottle  of 
the  capacity  of  about  1500  Cc,  containing  1000  Cc.  of  cold  water.  The  bottle  should  be  shaken  occasion- 
ally to  facilitate  the  solution  of  the  gas.  When  it  is  no  longer  absorbed,  transfer  the  solution  to  small, 
dark  amber-colored  bottles,  to  be  filled  nearly  to  the  top  ;  pass  a  stream  of  hydrogen  sulphide  for  a  few 
minutes  through  each,  and  then  at  once  stopper  them  tightly,  and  preserve  them  afterwards  in  a  cool  and 
dark  place.  Before  any  of  the  solution  is  used,  it  should  be  ascertained  that  it  retains  a  strong  odor  of 
hydrogen  sulphide,  and  that,  when  it  is  added  to  an  equal  volume  of  ferric  chloride  T.S.,  a  copious  pre- 
cipitate of  sulphur  is  formed  at  once. 

49.  Indicators.— See  special  list,  page  1714. 

50.  Indigo  Test  Solution. — Dissolve  1  Gm.  of  commercial  indigo-carmine,  which  is  the  sodium  or 
potassium  salt  of  indigo-disulphonic  acid,  H2C16H8N2O2  (SO3)  2,  in  150  Cc.  of  water. 

51.  Iodine  Absorption  Value  of  Fats  and  Oils. — The  iodine  value  or  number  of  a  fat  or  an  oil  is  a 

figure  which  indicates  the  percentage  of  iodine  absorbed  under  certain  conditions.  It  is  determined  as 
follows  :  To  a  solution  of  0.3  Gm.1  of  the  fat  or  oil  in  10  Cc.  of  chloroform  contained  in  a  glass-stoppered 
bottle  of  250  Cc.  capacity,  add  25  Cc.  of  a  mixture  of  equal  volumes  of  alcoholic  iodine  T.S.,  and  alcoholic 
mercuric  chloride  T.S..  both  of  which  have  been  measured  from  a  burette.  After  having  been  securely 
stoppered,  the  bottle  is  set  aside  in  a  cool  place,  protected  from  the  light,  for  a  period  of  four2  hours. 
After  this  time,  the  mixture  must  still  possess  a  brown  color ;  if  it  does  not,  a  further  measured  portion 
of  the  mixture  of  the  two  reagents  should  be  added,  and  the  mixture  be  again  set  aside.  Finally,  20  Cc. 
of  potassium  iodide  T.S.  are  added,  followed  by  50  Cc.  of  water,  and  tenth-normal  sodium  thiosulphate 
V.S.  is  then  added  in  small  successive  portions,  shaking  thoroughly  after  each  addition  until  the  color 
of  the  mixture  is  discharged.  The  number  of  Cc.  of  the  sodium  thiosulphate  V.S.  consumed  is  noted. 
At  the  same  time  that  this  test  is  carried  out,  a  blank  experiment  is  made  in  which  exactly  the  same 
quantities  of  chloroform,  iodine  T.S.,  and  mercuric  chloride  T.S.  are  mixed,  and  after  standing  for  four 
or  more  hours,  the  free  iodine  is  estimated  by  titration  with  tenth-normal  sodium  thiosulphate  V.S.  as 
directed  above.  The  number  of  Cc.  of  the  thiosulphate  V.S.  consumed  is  noted,  and  from  this  is 
deducted  the  number  of  Cc.  of  the  thiosulphate  V.S.  which  was  consumed  in  the  test ;  the  difference 
multiplied  by  12.59,  and  this  product  divided  by  3,3  gives  the  iodine  value  of  the  fat  or  oil. 

52.  Iodine  Test  Solution. — For  preparing  the  ordinary  test  solution  (as  a  reagent  for  starch,  alcohol 
by  iodoform  test,  etc.),  iodine,  I,  fulfilling  the  requirements  of  the  Pharmacopoeia  [Iodum,  U.  S.  P.],  is 
sufficiently  pure.     Dissolve  1  Gm.  of  iodine  and  3  Gm.  of  potassium  iodide  in  50  Cc.  of  water. 

For  use  in  volumetric  analysis,  or  in  other  cases  where  the  ordinary  impurities  present  in  official 
iodine  are  objectionable,  Purified  Iodine  must  be  employed  (see  No.  137) . 

53.  Iodine  Test  Solution,  Alcoholic— Dissolve  25  Gm.  of  iodine  [Iodum,  U.  S.  P.]  in  500  Cc.  of 
alcohol.  This  solution  is  employed  in  the  determination  of  the  iodine  absorption  value  of  fats  and  oils 
(No.  51). 

54.  Iron,  Metallic,  Fe. — Bright  and  perfectly  clean  iron  in  the  form  of  wire,  sheet,  filings,  or  electro- 
lytically  reduced  to  powder,  according  to  the  uses  to  be  made  of  it.  For  making  solutions  of  pure  iron 
salts,  fine,  thin,  bright  wire  (so-called  florist's  or  piano  wire)  should  be  used.  For  detecting  copper,  bright 
pieces  of  sheet  iron  or  steel  knitting-needles  are  used. 

1  0.15  to  0.2  Gm.  for  linseed  oil  and  0.8  Gm.  for  oil  of  theobroma  and  similar  fats. 

*  Sixteen  hours  are  required  for  accuracy  in  the  case  of  linseed  oil. 

*  When  the  quantity  of  the  fat  or  oil  used  is  not  0.3  Gm.,  then  the  product  is  not  divided  by  3,  but  by  the  figure  cone- 
8ponding  to  the  quantity  taken  ;  thus,  for  linseed  oil,  0.15  Gm.  would  be  divided  by  1.5. 
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55.  Lead  Acetate  Test  Solution.— Dissolve  10  Gm.  of  clear,  transparent  crystals  of  lead  acetate, 
Pb(C2H302)2  +  3H20  [Plumbi  Acetas,  U.  S.  P.],  free  from  adhering  lead  carbonate,  in  sufficient  water  to 
measure  100  Cc.    Preserve  the  solution  in  well-stoppered  bottles. 

56.  Lead  Acetate  Test  Solution,  Basic— Use  the  official  solution  of  lead  subacetate  [Liquor 
Plumbi  Subacetatis,  U.  S.  P.]. 

57.  Litmus  Paper  and  Test  Solution.— See  under  Indicators  (No.  129). 

58.  Magnesia  Mixture.— Dissolve  10  Gm.  of  magnesium  sulphate,  MgS04  +  7H20  [Magnesii  Sulphas, 
U.  S.  P.],  and  20  Gm.  of  ammonium  chloride,  NHUCl  [Ammo7iii  Chloridum,  U.S. P.],  in  80  Cc.  of  water' 
add  42  Cc.  of  ammonia  water  [Aqua  Ammonia,  U.S.  P.],  set  the  mixture  aside  for  a  few  days  in  a  well- 
stoppered  vessel,  and  filter.    If  not  perfectly  clear,  the  solution  should  always  be  filtered  before  using. 

59.  Magnesium  Sulphate  Test  Solution.— Dissolve  10  Gm.  of  magnesium  sulphate,  MgSO*  -f- 
7H20  [IfagnetU  Sulphas,  U.  S.  P.],  in  sufficient  water  to  measure  100  Cc. 

60.  Mercuric  Chloride  Test  Solution.  -Dissolve  5  Gm.  of  mercuric  chloride,  HgCl2  [Hydrargyri 
Chloridum  ObmMtvum,  U.  S.  P.],  in  sufficient  water  to  measure  100  Cc. 

61.  Mercuric  Chloride  Test  Solution,  Alcoholic.  Dissolve  30  Gm.  of  mercuric  chloride,  HgCla 
\Hydrargyri  Chloridum  Oorrommtm,  V .  S.  P.],  in  500  Cc.  of  alcohol.  This  solution  is  employed  in  the  deter- 
mination of  the  iodine  absorption  value  of  fats  and  oils  (No.  51). 

62.  Mercuric  Nitrate  Test  Solution,  Hg(N03)2  +  4H20.— Use  the  official  solution  of  mercuric 
nitrate  [Liquor  Hydrargyri  Nitratit,  V.  S.  P.]. 

63.  Mercuric  Potassium  Iodide  Test  Solution  [Mayer' $  Reagent)  .—Dissolve  1.344  Gm.  of  mercuric 
chloride,  HgCl2  [Hydrargyri  Chloridum  CorrooUmm,  U.  8.  P.],  in  60  Oc.  of  water,  and  5  Gm.  of  potassium 
Iodide  [Potasm  Toondum,  l".  B.  P.]  in  10  Cc.  of  water.  Mix  the  two  solutions,  and  then  add  sufficient 
water  to  make  the  mixture  measure  1(K)  ( '<  . 

64.  Mercuric  Potassium  Iodide  Test  Solution,  Alkaline  [Needer'e  Reagent).  Dissolve  10  Gm. 
of  potassium  iodide  [PoUuta  Todidum.  U,  8.  P.]  in  10  (V.  of  water,  and  add  gradually,  in  portions,  a  satu- 
rated aqueous  solution  of  mercuric  chloride  (Hydrargyri  Chloridum  Corrotivum,  U.  S.  P.],  with  constant 
agitation,  until  a  slight  red  precipitate  remains  undissolved  ;  to  this  mixture  add  30  Gm.  of  potassium 
hydroxide  [Potattii  aydroxidum.  U.  8.  I'.]  and,  when  solution  has  taken  place,  1  Cc.  more  of  the  saturated 
aqueous  solution  of  mercuric  chloride.  Dilute  this  solution  with  water  until  it  measures  200  Cc.  Allow 
the  precipitate  to  subside,  and  draw  off  the  dear  fluid. 

Note.— 2  Cc.  of  this  reagent,  when  added  to  60  (V.  of  water  containing  0.05  milligramme  of  ammonia, 
should  produce  at  once  a  yellow  ish-brOWD  coloration. 

65.  Mercurous  Nitrate  Test  Solution.  Into  a  porcelain  evaporating  dish  introduce  10  Gm.  of 
pure  mercury  with  5  Cc.  of  pure  nitric  acid  and  .r>  (Y.  of  distilled  water,  and  set  it  aside  for  24  hours  in  a 
cool,  dark  room.  Separate  and  drain  the  crystals  (2HgNOi  |  ElaO).  and  dissolve  them  in  100  Cc.  of 
water.  Preserve  the  solution  in  a  dark,  ainher-colored  bottle,  into  which  a  small  quantity  of  mercury 
has  been  introduced. 

66.  Metals,  Time-Limit  Test  for  Heavy.     See  No.  121. 

67.  Modified  Gutzeit's  Test.     Bee  No.  17. 

68.  Methyl  Alcohol,  CH3OH.  Recti fie<  1,  pu rifled  wood-alcohol,  having  a  specific  gravity  of  about 
O.Ml'  at  25°  C.  (77°  F.l.and  free  from  pyroligneoiis  odor.     Tsed  for  the  identification  of  salicylic  acid. 

69.  Methyl-Orange  Test  Solution.     See  under  Tndioatort  (No.  130). 

70.  Naphthylamlne  Acetate  Test  Solution.  Boil  0.1  Gm.  of  alpha-naphthylamine  acetate 
(C10H7NH2  HC2H3O2)  in  20  (V.  of  distilled  water,  filter  through  cotton,  and  mix  the  filtrate  with 
180  Cc.  of  diluted  acetic  acid  (10  per  cent,  absolute  add) .    Only  freshly  distilled  water  should  be  employed 

in  preparing  this  reagent,  which  must  be  kept  in  reU-stoppered  l>ottles,  protected  from  the  light. 

71.  Nitric  Acid,  ENOa — Use  the  official  nitric  acid  [Acidum  NUrieum,  U.S. P.]. 

72.  Nitric  Acid,  Fuming.  (Jse  the  commercial  red  fuming  acid,  if  it  is  of  the  specific  gravity  1.437 
at  26°  C.  (77°  P.).     It  should  be  carefully  kept  in  glass-stoppered  bottles,  in  a  cool  place. 

73.  Oxalic  Acid,  Pure,  II2C204  +  2H20.  Pun  Oxalic  Acid  is  in  the  form  of  colorless,  transparent, 
clino-rhombic  crystals:  10  <im.  on  ignition  upon  platinum  foil  should  leave  no  residue.  One  part  of  the 
acid  is  completely  soluble  in  12  parte  of  water  at  26°  C.  '77°  F.).  For  the  preparation  of  test  and  volu- 
metric solutions,  commercial  oxalic  acid  should  be  purified  as  follows: 

To  1  part  of  the  Acid  add  10  parts  of  cold  water,  and  shake  until  the  latter  is  saturated.  Filter  off 
the  solution  from  the  undissolved  crystals,  evaporate  the  filtrate  to  about  three-fourths  of  its  volume,  and 
set  it  aside  so  that  the  fixed  salts  which  it  contains  may  crystallize  out.  Carefully  decant  the  liquid  from 
the  crystals,  concentrate  it  bv  evaporation,  and  set  it  aside  to  crystallize,  stirring  occasionally  to  prevent 
the  formation  of  large  crystals  which  might  enclose  moisture.  Drain  the  crystals  in  a  funnel,  dry  them 
carefully  on  blotting  paper,, and  preserve  them  in  well-stoppered  bottles. 

74.  Oxalic  Acid  Test  Solution.— Dissolve  10  Gm.  of  pure  oxalic  acid,  H2Ca04  +  2H20,  in  sufficient 
distilled  water  to  measure  100  Cc. 

75.  Palladous  Chloride  Test  Solution.— Dissolve  0.5  Gm.  of  palladous  chloride,  PdCl2,  in  sufficient 
water  to  measure  10  Cc.    Preserve  in  a  glass-stoppered  bottle. 

76.  Phenolphthalein  Test  Solution.— See  under  Indicators  (No.  131). 

77.  Picric  Acid  Test  Solution. -Dissolve  1  Gm.  of  pure,  distinctly  crystalline  picric  acid  (trinitro- 
phenol) ,  CeH2(N02)3OH,  in  100  Cc.  of  water,  cool  the  solution  and  filter,  if  necessary. 

78.  Platinic  Chloride  Test  Solution.— Dissolve  2.6  Gm.  of  chloroplatinic  acid,  H2PtCle  -f  6H20, 
in  20  Cc.  of  water.  On  evaporating  a  small  portion  of  the  solution  to  dryness  and  igniting  the  residue, 
pure  metallic  platinum  should  remain,  which  should  yield  nothing  soluble  in  nitric  acid. 
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79.  Potassio-Mercuric  Iodide  Test  Solution.— See  No.  63. 

80.  Potassium  Bitartrate,  KHC4H4Oe.— The  purification  of  potassium  bitartrate  [Potassii  Bitartras, 
U.  S.  P.],  to  render  it  suitable  for  standardizing  volumetric  solutions  of  potassium  and  sodium  hydroxide, 
is  carried  out  as  follows  :  To  100  Gm.  of  the  salt  contained  in  a  beaker,  is  added  a  mixture  of  85  Cc.  of 
water  and  25  Cc.  of  diluted  hydrochloric  acid  ;  the  covered  beaker  is  then  placed  upon  a  bath  of  boiling 
water  and  the  mixture  digested,  with  occasional  stirring,  for  three  hours.  After  quickly  cooling,  the 
solution  is  drained  off  from  the  precipitate,  which  is  washed  by  affusion  and  decantation  with  two 
successive  portions  of  100  Cc.  each  of  water  ;  after  collecting  the  precipitate  upon  a  plain  filter,  the  washing 
with  cold  water  is  continued  until  the  filtrate,  after  adding  a  few  drops  of  nitric  acid,  ceases  to  become 
opalescent  upon  the  addition  of  silver  nitrate  T.S.  The  precipitate  of  potassium  bitartrate  is  then  dis- 
solved in  the  smallest  possible  volume  of  boiling  water  (about  1500  Cc.) ,  filtered,  and  the  filtrate,  while 
being  rapidly  cooled,  is  constantly  stirred.  When  the  mixture  is  cold,  the  crystalline  precipitate  is 
collected  upon  a  plain  filter,  washed  with  300  Cc.  of  cold  water,  and,  after  thoroughly  draining,  dried  at 
120°  C.  (248°  F.)  until  of  constant  weight.    It  should  be  kept  in  dry,  securely  stoppered  bottles. 

Purified  potassium  bitartrate  is  employed  for  standardizing  normal  and  tenth-normal  potassium  or 
sodium  hydroxide  V.S. 

81.  Potassium  Bromate,  KBrOa  —  White  cubical  crystals  or  granular  crystalline  powder,  having  a 
pungent,  saline  taste.  Soluble  in  15.5  parts  of  water  at  25°  C.  (77°  F.) ,  and  in  2  parts  of  boilmg  water ; 
slightly  soluble  in  alcohol.  The  aqueous  solution  has  a  neutral  reaction,  and  upon  the  addition  of  diluted 
sulphuric  acid  no  yellow  color  should  at  once  be  produced.  When  heated  to  350°  C.  (662°  F.) ,  the  salt 
undergoes  decomposition  with  the  evolution  of  oxygen.  Potassium  Bromate  should  not  be  triturated  or 
heated  with  organic  or  easily  oxidizable  substances.  The  addition  of  nitric  acid  or  sulphuric  acid  to  the 
salt  causes  decomposition  with  the  evolution  of  bromine.  If  0.1  Gm.  of  Potassium  Bromate,  dried  at 
100°  C.  (212°  F.) ,  and  2  Gm.  of  potassium  iodide  be  dissolved  in  about  25  Cc.  of  water  contained  in  a  glass- 
stoppered  bottle  (of  about  100  Cc.  capacity) ,  and,  after  the  addition  of  5  Cc.  of  hydrochloric  acid,  the 
bottle  be  securely  stoppered  and  set  aside  for  ten  minutes,  not  less  than  36.1  Cc.  of  tenth-normal  sodium 
thiosulphate  V.S.  should  be  required  to  discharge  the  color,  corresponding  to  99.8  per  cent,  of  pure 
Potassium  Bromate. 

82.  Potassium  Carbonate  Test  Solution. — Dissolve  10  Gm.  of  anhydrous  potassium  carbonate, 
K2CO3,  prepared  by  heating  potassium  carbonate  \_Potassii  Carbonas,  U.  S.  P.]  to  130°  C.  (266°  F.) ,  in 
sufficient  water  to  measure  100  Cc 

83.  Potassium  Chromate  Test  Solution. — Dissolve  10  Gm.  of  yellow  potassium  chromate,  K2Cr04, 
in  sufficient  water  to  measure  100  Cc.  On  adding  silver  nitrate  T.S.  to  a  few  drops  of  the  solution  diluted 
with  a  little  distilled  water,  a  red  precipitate  is  produced  which  should  be  completely  soluble  in  nitric  acid 
(absence  of  chloride) .  Another  portion  of  the  solution,  mixed  with  an  equal  volume  of  diluted  hydro- 
chloric acid,  should  yield  no  precipitate  with  barium  chloride  T.S.  (absence  of  sulphate) .  Another  portion 
of  the  solution  should  not  become  turbid  upon  the  addition  of  ammonia  water  or  ammonium  oxalate  T.S. 
(absence  of  alkaline  earths) .  A  solution  of  0.1  Gm.  of  the  salt  in  20  Cc.  of  water  should  not  become  red 
upon  the  addition  of  a  few  drops  of  phenolphthalein  T.S.  (limit  of  free  alkalies) . 

84.  Potassium  Cyanide  Test  Solution. — Dissolve  1  Gm.  of  potassium  cyanide,  KCN  [Potassii 
Oyanidum,  U.  S.  P.],  in  sufficient  water  to  measure  10  Cc.  This  solution  should  be  freshly  prepared  when 
required. 

85.  Potassium  Dichromate,  Pure,  K2Cr207. — In  addition  to  the  tests  prescribed  for  this  salt  in 
the  text  of  the  Pharmacopoeia,  it  is  required  to  conform  to  more  rigorous  tests  before  it  can  be  used  in  the 
preparation  of  the  tenth-normal  volumetric  solution.  In  a  solution  of  0.5  Gm.  of  the  salt  in  10  Cc.  of 
water  rendered  acid  by  0.5  Cc.  of  nitric  acid,  no  turbidity  should  be  produced  by  barium  chloride  T.S. 
(absence  of  sulphates) . 

To  10  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  20) ,  the  addition  of  1  Cc.  of  ammonia  water,  followed 
by  1  Cc.  of  ammonium  oxalate  T.S.,  should  produce  no  turbidity  (absence  of  calcium) . 

If  to  a  solution  of  0.5  Gm.  of  the  salt  in  20  Cc.  of  water,  sufficient  sulphurous  acid  be  added  to  impart 
a  strong  odor  of  the  reagent,  and  the  mixture  be  boiled  for  about  three  minutes  and  cooled,  the  addition 
of  1  Cc.  of  nitric  acid  and  a  few  drops  of  silver  nitrate  V.S.  should  produce  no  turbidity  (absence  of 
ch  l(  ^Ti-dcs  1 

Potassium  dichromate  which  fails  to  meet  all  of  the  above  requirements  may  be  purified  by  recrystal- 
lization,  the  hot,  saturated  aqueous  solution  of  the  salt  being  rapidly  cooled  with  agitation.  The  granular 
crystals  after  being  collected  on  a  plain  filter  and  washed  with  sufficient  cold  water  to  remove  the 
mother 'liquor,  are  thoroughly  drained  and  then  dried  at  120°  C.  (248°  F.).  This  recrystallization  should 
be  repeated  until  the  salt  responds  to  all  of  the  above  tests  for  purity. 

86.  Potassium  Dichromate  Test  Solution.— Dissolve  10  Gm.  of  pure  potassium  dichromate  (No. 
85)  in  sufficient  water  to  measure  100  Cc. 

87  Potassium  Ferricyanide  Test  Solution.— Dissolve  1  part  of  potassium  ferricyanide,  K3Fe 
(CN)«  in  about  10  parts  of  water.  This  solution  should  be  freshly  made  when  required,  as  it  undergoes 
decomposition  with  formation  of  ferrocyanide  on  standing.  A  freshly  prepared  aqueous  solution,  when 
mixed  with  some  ferric  chloride  T.S.  which  has  been  well  diluted  with  water,  should  show  a  brown  tint, 
free  from  turbidity  or  a  shade  of  green.  Potassium  Ferricyanide  should  respond  to  the  tests  for  the 
absence  of  sulphates  and  chlorides  as  described  under  Potassium  Ferrocyanide  (No.  88). 

88  Potassium  Ferrocyanide,  K4Fe(CN)6  +  3H20.— In  the  form  of  large,  soft,  transparent,  yellow, 
four-si'ded,  monoclinic  tabular  crystals,  odorless,  and  having  a  mild,  saline  taste.    Slightly  efflorescent 

011  sXbL^three  parts  of  water  at  25°  C.  (77°  F.),  and  in  2  parts  of  boUing  water  ;  insoluble  in  alcohol. 
The  aqueous  solution  is  neutral  to  litmus  paper.  No  effervescence  should  be  caused  by  the  addition  oi 
diluted  sulphuric  acid  to  a  concentrated  solution  of  the  salt  (absence  of  carbonate) . 
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The  aqueous  solution  (1  in  20) ,  acidulated  with  hydrochloric  acid,  should,  upon  the  addition  of  barium 
chloride  T.S.,  remain  clear  (absence  of  sulphate) .  If  a  mixture  of  0.5  Gm.  of  the  salt  with  1.5  Gm.  of  pure 
potassium  nitrate  and  0.5  Gm.  of  pure  anhydrous  sodium  carbonate  be  heated  to  redness  in  a  porcelain 
crucible,  the  residue  dissolved  in  water,  and  the  filtered  solution  supersaturated  with  nitric  acid,  no  tur- 
bidity should  be  produced  upon  the  addition  of  silver  nitrate  T.S.  (absence  of  chloride) .  The  precipitate 
produced  in  the  aqueous  solution,  acidulated  with  nitric  acid,  by  silver  nitrate  T.S.  should  be  of  a  pure 
white  color,  without  a  tinge  of  red  (absence  of  fcrricyanide) . 

89.  Potassium  Ferrocyanide  Test  Solution.— Dissolve  10  Gm.  of  potassium  ferrocyanide, 
K4Fe(CN)e  -f  3HaO,  in  sufficient  water  to  measure  100  Cc. 

90.  Potassium  Hydroxide  Test  Solution.— Use  the  official  solution  of  potassium  hydroxide,  KOH 
[Liquor  Poiassii  Ifydroxidi,  U.  S.  P.]. 

91.  Potassium  Hydroxide  Test  Solution,  Alcoholic— Use  the  half-normal  alcoholic  potassium 
hydroxide  V.S.  (Nos.  99  and  144). 

92.  Potassium  Iodide  Test  Solution — Dissolve  20  Gm.  of  potassium  iodide,  KI  [Poiassii  Iodidum, 
U.  S.  P.],  in  sufficient  water  to  measure  100  Cc,  and  keep  the  solution  in  dark  amber-colored,  well-stop- 
pered bottles.    The  solution  should  be  frequently  renewed. 

93.  Potassium  Nitrate,  KN03  —  The  dry  salt  [Poiassii  XUms,  V.  B.  P.],  responding  to  the  tests  of 
purity  required  by  the  Pharmacopeia.     It  should  also  be  free  from  chlorides  and  sulphates. 

94.  Potassium  Permanganate  Test  Solution,  KM11O4.— Use  No.  145. 

95.  Potassium  Sulphate  Test  Solution. — Dissolve  1  Gm.  of  potassium  sulphate,  K2SO4,  in  suffi- 
cient water  to  measure  100  Cc. 

96.  Potassium  Suiphocyanate,  KSCN.— Colorless,  prismatic  crystals,  of  cooling,  saline  taste,  and 
hygroscopic  in  moist  air.  Readily  soluble  in  less  than  its  own  weight  of  water;  soluble  in  10  parts  of 
absolute  alcohol. 

The  aqueous  solution  of  the  salt  (1  in  20)  should  not  beoome  turbid  within  live  minutes  upon  the 
addition  of  barium  chloride  T.S.  (limit  of  tulphetU  1. 

The  aqueous  solution  (1  in  90),  after  the  addition  of  1  (  c.  of  diluted  hydrochloric  acid,  should 
remain  colorless  (absence  of  iron),  and  should  not  respond  to  the  Time-Limit  Test  for  Heavy  Metals  (No. 
121). 

97.  Potassium  Suiphocyanate  Test  Solution.— Tse  the  tenth-normal  volumetric  solution  (No. 
146). 

98.  Resins,  etc.,  Acid  Number  for.  Dissolve  1  Qm.  of  the  resinous  substance  in  alcohol,  add  a 
few  drops  of  nhenolphthalein  T.S..  and  titrate  with  normal  potassium  hydroxide  V.S.  ;  the  amount  of 
IWlaMUIIII  hydroxide  consumed  (uapifud  in  inilri^raminos)  is  termed  the  Acid  Number.  The  reaction 
is  often  more  distinct  if  an  exOBH  of  normal  potassium  hydroxide  V.S.  be  used  and  the  solution  titrated 
back  with  normal  acid  V.S. 

99.  Saponification  Value  of  Fats  and  Oils. —The  determination  of  the  saponification  value  is 
conducted  ax  follows :  Weigh  oat  accurately,  in  a  Mask  holding  i"><»  to  200  (•<-.,  1.5  to  li  < on.  of  t  1m-  purified 
and  filtered  fiit.  Next  run  into  the  flask,  with  a  burette.  1'.')  ( V.  of  alcoholic  potassium  hydroxide  'IS. 
(see  No.  144).  While  exactly  L'r>  Cc.  is  not  Indispenabto,  in  comparative  tests  precisely  the  same  amount 
must  be  used,  allowing  the  burette  to  drain  in  exactly  the  same  way  in  each  test,  then  place  a  small 
funnel  in  the  flask  and  heat  it  on  I  water-bath  containing  boiling  water,  for  half  an  hour,  so  that  the 
alcohol  is  simmering,  frequently  imparting  a  rotatory  motion  to  the  contents  of  the  flask.  Then  add 
1  Cc  of  phenolphthalein  T.S  and  titrate  ba<  k  the  excess  of  potassium  hydroxide  with  half-normal 
hydrochloric  acid  VS.  A  blank  test  is  made  at  the  same  time,  Dfflng  the  alcoholic  potassium  hydroxide 
T.S.  alone;  the  difference  in  the  number  of  cubic  centimeters  of  half-normal  hydrochloric  acid  V.S. 
consumed  by  the  blank  test  and  the  real  test  multiplied  by  27.87,  and  divided  by  the  weight  in 
grammes  of  the  fat  or  oil,  will  give  the  aaponlfication  equivalent  of  the  sample  tested. 

100.  Silver  Ammonium  Nitrate  Test  Solution.— Dissolve  1  Gm.  of  silver  nitrate,  AgN03  [Ar- 
gndi  Niiras,  U.S.  P.],  in  20  Cc.  of  water,  and  add  ammonia  water,  drop  by  drop,  until  the  precipitate 
first  produced  is  almost,  but  not  entirely,  redhwolved.  Filter  the  solution,  and  preserve  it  in  dark  amber- 
colored  and  well-stoppered  bottles. 

101.  Silver  Nitrate  Test  Solution,  AgNOs-— For  ordinary  purposes,  use  the  tenth-normal  volu- 
metric solution  (see  No.  147). 

102.  Silver  Sulphate  Test  Solution.— Dissolve  1  Gm.  of  silver  nitrate  [Argerdi  Kit™*,  U.  S.  P.  ] 
in  0.5  Cc.  of  warm  water,  and  add  1.5  Cc.  of  pure,  concentrated  sulphuric  acid.  On  cooling,  small  trans- 
parent crystals  of  silver  sulphate,  AgaS04,  separate.  Carefully  pour  off  the  acid  liquid,  wash  the  crystals 
repeatedly,  by  decantation,  with  cold  water,  transfer  them  to  a  bottle,  add  100  Cc.  of  water,  and  agitate 
so  as  to  produce  a  saturated  solution.     For  use,  decant  a  sufficient  quantity  of  the  latter. 

103.  Sodium  Acetate  Test  Solution.— Dissolve  10  Gm.  of  sodium  acetate,  NaC2H302  -f  3II20 
[Sodii  Acetas,  U.  S.P.],  in  sufficient  water  to  measure  100  Cc. 

104.  Sodium  Bitartrate  Test  Solution,  NaH&HiOs  +  H20.— To  a  solution  of  3.5  Gm.  of  tartaric 
acid  [Acidum  Tartaricum,  U.  S.  P.]  in  about  80  Cc.  of  boiling  water,  add  gradually,  in  small  portions, 
monohydrated  sodium  carbonate  [Sodii  Carbonm  Monohydratus,  U.  S.  P.]  until  the  solution  has  a  neutral 
reaction ;  to  this  liquid  is  now  added  3.5  Gm.  of  tartaric  acid,  and  after  filtering  and  cooling,  sufficient 
water  is  added  to  the  solution  to  measure  100  Cc.    This  solution  should  be  freshly  prepared  when  required. 

105.  Sodium  Carbonate.— The  monohydrated  salt,  NaaCOa  -f  H20,  conforming  to  the  tests  pre- 
scribed by  the  Pharmacopoeia  [Sodii  Carbonas  Monohydratus],  but  absolutely  free  from  chloride  and 
sulphate. 

106.  Sodium  Carbonate  Test  Solution.— Dissolve  10  Gm.  of  monohydrated  sodium  carbonate, 
NaaCOa  -f  H2O  [Sodii  Carbonas  Monohydratus,  U.  S.  P.],  in  sufficient  water  to  measure  100  Cc. 
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107.  Sodium  Cobaltic  Nitrite  Test  Solution,  Co2(N02)e.6NaN02  -f  H20.— Dissolve  4  Gm.  of 

cobaltous  nitrate,  Co  (N03)  2  -f  6H2O,  and  10  Gm.  of  sodium  nitrite,  NaN02,  in  about  50  Cc.  of  water, 
add  2  Cc.  of  acetic  acid  [Acidum  Aceticum,  U.S. P.],  and  dilute  with  sufficient  water  to  measure  100  Cc. 
A  few  drops  of  acetic  acid  should  be  added  to  the  solution  from  time  to  time.  The  reagent  should 
not  be  kept  longer  than  three  months. 

108.  Sodium  Hydroxide  Test  Solution,  NaOH.— Use  the  official  solution  of  sodium  hydroxide 
[Liquor  Sodii  Hydroxidi,  U.  S.  P.] . 

109.  Sodium  Nitrite,  NaNO-2. — The  purest  commercial  salt,  either  granulated  or  in  the  form  of 
sticks,  is  sufficiently  pure. 

110.  Sodium  Nitroprusside  Test  Solution.— Dissolve  1  part  of  sodium  nitroprusside,  Na2Fe(N0) 
(CN)5  +  2H2O,  in  19  parts  of  water  immediately  before  using. 

111.  Sodium  Phosphate  Test  Solution.— Dissolve  10  Gm.  of  sodium  phosphate,  Na2HP04  + 
12H2O  [Sodii  Phosphas,  U.  S.  P.],  in  sufficient  water  to  measure  100  Cc. 

112.  Sodium  Tartrate  Test  Solution,  Na2C4H406  +  2H20.— To  a  solution  of  6.5  Gm.  of  tartaric 
acid  [Acidum  Tartaricum,  U.  S.  P.]  in  about  80  Cc.  of  boiling  water,  add  gradually,  in  small  portions, 
monohydrated  sodium  carbonate  [Sodii  Carbonas  Monohydratus,  U.  S.  P.]  until  the  solution  has  a  neutral 
reaction ;  after  filtering  and  cooling,  add  sufficient  water  to  measure  100  Cc.  This  solution  should  be 
freshly  prepared  when  required. 

113.  Sodium  Thiosulphate,  Na2S203  +  5H20—  In  addition  to  the  tests  prescribed  for  this  salt  in 
the  text  of  the  Pharmacopoeia  [Sodii  Tldosulphas],  it  is  required  to  conform  to  the  following  more  rigorous 
tests  before  it  can  be  used  in  preparing  the  standard  volumetric  solution.  If  to  a  solution  of  the  salt 
(1  in  20)  in  distilled  water,  iodine  T.S.  be  added,  drop  by  drop,  until  it  retains  a  faint  but  permanent 
brown  color,  no  turbidity  should  be  produced  upon  the  addition  of  barium  chloride  T.S.  (absence  of 
sulphates  and  sulphites) .  The  addition  of  1  drop  of  phenolphthalein  T.S.  to  the  aqueous  solution  of  the 
salt  (1  in  10)  should  produce  not  more  than  a  very  faint  rose-tint  (absence  of  free  alkalies).  The  aqueous 
solution  of  the  salt  (1  in  20)  should  not  become  cloudy  upon  the  addition  of  ammonium  oxalate  T.S. 
(absence  of  calcium  salts) . 

114.  Sodium  Thiosulphate  Test  Solution. — Use  the  tenth-normal  volumetric  solution  (No.  151). 

115.  Stannous  Chloride  Test  Solution. — Heat  pure  tin  (see  No.  122),  in  the  form  of  foil  or 
granules,  with  concentrated  hydrochloric  acid,  taking  care  that  the  metal  be  in  excess.  When  the  acid  is 
saturated,  crystals  of  stannous  chloride,  SnCl2  +  2H2O,  begin  to  form.  Remove  and  drain  these,  dissolve 
them  in  10  parts  of  water,  and  preserve  the  solution  in  well-stoppered  bottles,  into  each  of  which  a 
fragment  of  pure  tin,  or  a  piece  of  pure  tin-foil,  has  previously  been  introduced. 

For  Bettendorf's  test  (see  No.  16),  pure  concentrated  hydrochloric  acid  (which  responds  to  the 
U  S.  P.  tests  of  purity)  is  saturated  with  the  freshly  prepared  crystals. 

116.  Starch  Test  Solution.— Triturate  1  Gm.  of  starch  [Amylum,  U.  S.  P.]  with  10  Cc.  of  cold 
water,  and  then  add  sufficient  boiling  water,  with  constant  stirring,  to  make  about  200  Cc.  of  a  thin, 
translucent  fluid.     This  solution  should  be  freshly  prepared  and  filtered  when  required  for  use. 

117.  Sulphanilic  Acid  Test  Solution. — Dissolve  0.5  Gm.  of  sulphanilic  acid,  C6H4(NH2).(SOsH) 
(para-amidobenzenesul phonic  acid),  in  150  Cc.  of  diluted  acetic  acid  (10  percent  absolute  acetic  acid). 
Only  freshly  distilled  water  should  be  employed  in  preparing  the  diluted  acetic  acid. 

This  reagent  should  be  kept  in  well-stoppered  bottles. 

118.  Sulphuric  Acid,  Pure,  for  Tests,  H2SO4  — The  sulphuric  acid  of  the  Pharmacopoeia,  which 
has  a  specific  gravity  of  1.826  at  25°  C.  (77°  F.) ,  will  answer  as  a  reagent  for  most  purposes,  provided  it  is 
of  the  required  degree  of  purity.  But  when  "  concentrated"  sulphuric  acid  is  specially  directed  in  a  test, 
it  is  intended  that  the  strongest  obtainable  pure  acid,  of  a  specific  gravity  of  not  less  than  1.834  at  25°  C. 
(77°  F.) ,  be  employed. 

In  addition  to  the  tests  prescribed  for  this  acid  in  the  text  of  the  Pharmacopoeia,  it  is  required  to 
conform  to  the  following  more  rigorous  tests  before  it  can  be  employed  as  a  reagent.  If  1  Cc.  of  diphenyl- 
amine  T.S.  (see  No.  38)  be  carefully  poured,  as  a  separate  layer,  upon  5  Cc.  of  sulphuric  acid,  contained  in 
a  test-tube,  no  distinct  blue  color  should  appear  in  the  zone  of  contact  (absence  of  nitric  acid) . 

119.  Tannic  Acid  Test  Solution.— Dissolve  1  Gm.  of  tannic  acid,  HC14H9O9  [Acidum  Tannicum, 
U.  S.  P.],  in  1  Cc.  of  alcohol,  and  add  sufficient  water  to  measure  10  Cc. 

120.  Tartaric  Acid  Test  Solution Dissolve  1  part  of  tartaric  acid,  H2C4H4O6  [Acidum  Tartari- 
cum, U.  S.  P.],  in  3  parts  of  water.  Since  fungous  growths  rapidly  destroy  the  solution  of  tartaric  acid,  it 
should  be  prepared  only  as  wanted. 

121.  Time-Limit  Test  for  Heavy  Metals.— This  test  is  to  be  used  to  detect  the  presence  of 
undesirable  metallic  impurities  in  official  chemical  substances  or  their  solutions  ;  these  should  not  respond 
affirmatively  within  the  stated  time.  . 

Ten  Cc.  of  a  solution  of  the  substance  in  distilled  water  (1  in  20) ,  contained  m  a  test-tube  of  about  40 
Cc.  capacity,  is  acidulated  with  1  Cc.  of  diluted  hydrochloric  acid  (unless  otherwise  directed)  warmed 
to  about  50°  C.  (122°  F.) ,  and  an  equal  volume  of  freshly  prepared  hydrogen  sulphide  T.S.  added,  and  the 
mixture  allowed  to  stand,  in  the  well-stoppered  test-tube,  in  a  warm  place,  at  35°  C.  (95°  F.)  for  at  least 
half  an  hour.  At  the  end  of  this  time  any  coloration  or  turbidity  is  carefully  noted,  ammonia  water  is 
added  in  excess,  and  the  solution  again  examined  for  a  coloration  or  turbidity. 

Before  the  addition  of  the  ammonia  water,  the  mixture  should  still  possess  the  odor  of  hydrogen 
sulphide  ;  if  not,  it  should  be  thoroughly  saturated  with  the  gas  and  again  set  aside  for  half  an  hour. 

Anv  change  in  the  color  of  the  solution  which  is  being  tested  should  be  noted  by  comparison  with 
the  same  volume  of  the  hydrogen  sulphide  T.S.  (which  has  been  likewise  acidulated) ,  when  viewed  by 
reflected  light  while  held  against  a  white  surface.  ,,,.,,,  j..  , 

Antimony  yields,  upon  the  addition  of  hydrogen  sulphide  T.S.  to  highly  diluted  solutions,  a  pale 
yellow  to  orange  color,  or,  to  more  concentrated  solutions,  an  orange  precipitate,  which  is  soluble  in  test 
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solutions  of  potassium  hydroxide  and  ammonium  sulphide,  as  well  as  in  strong  hydrochloric  acid.  The 
precipitate  is  insoluble  in  test  solution  of  ammonium  carbonate.  The  addition  of  ammonia  water  to  the 
highly  diluted  hydrogen  sulphide  solution  of  antimony  slightly  intensifies  the  coloration. 

Arsenic  yields,  upon  the  addition  of  hydrogen  sulphide  TJ3.  to  highly  diluted  solutions,  a  pale  yellow 
color,  or,  to  more  concentrated  solutions,  a  yellow  precipitate,  which  is  soluble  in  test  solutions  of  potassium 
hydroxide,  ammonium  sulphide,  and  ammonium  carbonate,  but  is  reprecipitated  upon  the  addition  of 
hydrochloric  acid,  insoluble  in  excess.  The  addition  of  ammonia  water  to  the  highly  diluted  hydrogen 
sulphide  solution  of  arsenic  slightly  intensifies  the  yellow  color. 

Cadmium  in  very  dilute  solutions  gives,  with  hydrogen  sulphide  T.S.  or  ammonium  sulphide  T.S.,  a 
pale  yellow  color ;  it  yields  in  more  concentrated  solutions  (not  excessively  acid)  a  yellow  precipitate, 
which  is  insoluble  in  cold  diluted  hydrochloric  acid,  potassium  hydroxide  T.S.,  or  ammonium  sulphide 
T.S.  (distinction  from  anemic) ,  and  in  solution  of  potassium  cyanide.  This  precipitate  is  soluble  in  nitric 
and  hydrochloric  acids  and  in  hot  diluted  hydrochloric  and  sulphuric  acids. 

Copper  yields,  upon  the  addition  of  hydrogen  sulphide  T.S.  to  highly  diluted  solutions,  a  pale  brown 
color,  or,  to  more  concentrated  solutions,  a  brownish-black  precipitate,  which  is  insoluble  in  diluted 
hydrochloric  acid  and  test  solution  of  potassium  hydroxide,  and  is  but  very  slightly  soluble  in  test  solution 
of  ammonium  sulphide.  The  precipitate  is  soluble  in  warm  diluted  nitric  acid  and  also  in  solution  of 
potassium  or  sodium  cyanide.  The  addition  of  ammonia  water  to  the  highly  diluted  hydrogen  sulphide 
solution  containing  copper  slightly  intensifies  the  coloration. 

Iron. — Acidified  solutions  of  ferrous  iron  do  not  react  with  hydrogen  sulphide  T.S.,  but  yield  a  dark 
coloration  or  black  precipitate  with  ammonium  sulphide  T.S..  or  upon  the  addition  of  ammonia  water  to 
the  hydrogen  sulphide  mixture.     This  latter  precipitate  is  soluble  in  cold  diluted  hydrochloric  acid. 

Acidified  solutions  of  ferric  iron  yield  a  white  turbidity  or  precipitate  of  sulphur  upon  the  addition  of 
hydrogen  sulphide  T.S.,  but  a  dark  coloration  or  black  precipitate  witli  ammonium  sulphide  T.S.,  or  upon 
the  addition  of  ammonia  water  to  the  hydrogen  sulphide  mixture.  This  precipitate  is  readily  soluble  in 
acetic  and  inorganic  acids. 

head  yields,  upon  the  addition  of  hydrogen  sulphide  T.S.  or  ammonium  sulphide  T.S.  to  highly 
dilated  solutions,  a  pah  brown  coloration,  or.  to  more  concentrated  solutions,  a  black  precipitate,  which 
is  insoluble  in  dilated  hydrochloric  acid,  and  also  in  test  solutions  of  potassium  hydroxide  and  ammonium 
sulphide. 

Zmr  yields,  with  ammonium  sulphide  T.S.  and  with  hydrogen  sulphide  T.S. ,  either  in  neutral  solu- 
tion, or  after  aodulation  with  acetic  acid  (in  the  absence  of  free  mineral  acids),  a  white  turbidity  in 
highly  diluted  solutions,  but  with  concentrate!  solutions  a  whit*'  precipitate  soluble  in  hydrochloric  acid 
and  insoluble  in  acetic  acid. 

122.  Tin.  —  Pure  metallic  tin.  Sn,  in  the  granulated  or  mossy  condition.  Its  solution  in  hydro- 
chloric acid  should  give  no  precipitate  with  potassium  sulphate  T.s.  (absence  of  lead), and.  when  tested 
by  the  Modified  Gutceil  placing  the  zinc  by  tin.  the  diluted  hydrochloric  acid  by 
hydrochloric  acid  I'.S.  P.,  and  adding  1  drop  of  platinit  -chloride  T.S..  the  mercuric  chloride  cap  should 
not  become  colored  within  the  time  required  tor  the  solution  of  the  metal  (absence  of  arsenic). 

123.  Turmeric  Paper  and  Tincture.—  See  under  IwHoaton  (No.  132). 

124.  Zinc— Pure  metallic  zinc,  Zn  [Zfaewn,  U.S.  P.].     s,k<'  also  Moditied  <  Jut sett's  Test  (No.  17). 

INDICATORS    FOR   ACIDIMETRY,  ALKALIMETRY,  etc. 

Note. — Each  test  solution  used  SJ  indicator  should  DO  examined  SJ  soon  :iw  prepared,  and  afterwards 
from  time  to  time.  SB  t<>  it.s  neutrality.  If  Dflcessary,  it  should  be  brought,  by  the  cautious  addition 
of  highly  diluted  sulphuric  and.  or  of  a  \ery  dilute  solution  of  an  alkali,  to  such  a  point  that,  when  a 
few  drops  of  it  are  added    to  26  Oc.  of  water,  a  tew    drops  of  a  hundredth-normal  acid  or  alkali   Y.S., 

respectively,  will  distinctly  develop  the  appropriate  tints. 

Since  many  of  the  colored  test  solutions  are  injuied  by  exposure  to  light,  it  is  l>est  to  preserve  them 
in  dark  am)>er-colored  vials.     Papers  prepared  with  them  should  be  kept  in  (lark  lx)ttles  or  paper  boxes. 

125.  Brazil-Wood  Test  Solution.  -Roil  50  Gm.  of  finely  cut  Brazil-wood  [the  heart-wood  of 
Peltophorwn  dubium  (Bprengel),  Britton,  Fam.  Leaumino$te]  with  100  Oc.  of  water  during  half  an  hour, 
replacing  the  water  from  time  to  time.  Allow  the  mixture  to  cool,  strain,  wash  the  contents  of  the 
strainer  with  water  until  100  Cc.  of  strained  liquid  are  obtained,  add  25  Cc.  of  alcohol,  and  filter. 
Care  should  be  taken  to  exclude  ammoniacal  vai>ors  while  filtering.  This  solution  is  turned  purplish-red 
by  alkalies,  and  yellow  by  acids. 

126.  Cochineal  Test  Solution. — Macerate  1  Gm.  of  unbroken  cochineal  [Cbcow,  U.S.  P.],  during 
four  days,  with  20  Cc.  of  alcohol  and  60  Cc.  <»f  water.  Then  filter.  The  color  of  this  test  solution  is 
turned  violet  by  alkalies,  and  yellowish-red  by  adds.  Cochineal  T.S.  is  useful  in  titrating  alkaloids,  inor- 
ganic acids,  ammonia,  the  alkalies,  and  alkaline  earths.  The  presence  of  salts  of  iron,  alumina,  or  copper 
should  be  avoided.    This  indicator  is  useless  for  titrating  organic  acids. 

127.  Hematoxylin  Test  Solution.— Dissolve  0.2  Gm.  of  hematoxylin  [a  crystalline  substance 
derived  from  Hxmatoxylon,  U.  S.  P.]  in  100  Cc.  of  alcohol.  Use  about  5  drops  for  each  titration.  This 
indicator  assumes  a  yellow  to  orange  color  in  acid  solutions,  and  a  violet  to  purple  color  in  alkaline  solutions. 
The  titration  is  complete  when  the  change  in  color  remains  permanent  upon  the  addition  of  one  drop  of 
the  volumetric  solution  after  stirring  the  Liquid. 

128.  Iodeosin  Test  Solution.— Dissolve  0.1  Gm.  of  iodeosin,  C20H8I4O5  (tetraiodofl-uorescein) ,  in  100 
Cc.  of  alcohol.  This  indicator  becomes  colorless  in  acid  solutions,  changing  to  pink  in  alkaline  solutions. 
Dilute  the  solution  to  be  titrated  in  a  200  Cc.  flask  with  distilled  water  to  about  100  Cc,  add  20  Cc. 
of  ether  and  5  drops  of  the  iodeosin  T.S.,  cork,  and  shake  well.  Then  add  the  volumetric  alkali  solu- 
tion graduallv,  shaking  well  after  each  addition.  The  titration  is  complete  when  the  lower  aqueous 
solution  retains  a  faint  pink  color  after  shaking  thoroughly.     For  assaying  alkaloidal  residues,  dissolve 
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the  latter  in  a  measured  excess  of  volumetric  acid  solution,  and  transfer  the  acid  solution  to  a  200  Cc. 
flask,  washing  the  container  well  with  water  until  the  contents  of  the  flask  measure  about  100  Cc. 
Then  proceed  as  above. 

129.  Litmus  Paper  and  Test  Solution.— Exhaust  powdered  litmus  with  three  separate  and  suc- 
cessive portions  (representing  about  4  times  its  weight)  of  boiling  alcohol  (which  removes  the  undesirable 
color  erythrolitmin) ,  each  extraction  lasting  for  about  one  hour.  After  draining  off  the  alcohol,  digest 
the  residue  with  about  an  equal  weight  of  cold  water  and  filter.  (This  blue  solution,  which  contains  some 
alkali,  after  being  acidulated,  may  be  used  to  make  red  litmus  paper.)  Finally,  extract  the  residue  with 
about  5  times  its  weight  of  boiling  water,  and,  after  thoroughly  cooling,  filter.  The  addition  of  1  drop  of 
tenth-normal  acid  or  alkali  V.S.  to  50  Cc.  of  water  containing  5  drops  of  the  indicator  should  produce  a 
distinct  change  in  color.  Preserve  the  filtrate,  as  test  solution,  in  wide-mouthed  bottles  stoppered  with 
loose  plugs  of  cotton  so  as  to  exclude  dust  but  admit  air.  The  blue  color  of  litmus  test  solution  is  changed 
by  acids  to  red,  and  this  red  color  by  the  addition  of  alkalies  is  restored  to  blue. 

Litmus  Paper,  Blue.— Impregnate  with  the  test  solution  just  described  strips  of  white,  unsized  paper, 
free  from  wood-pulp,  but  not  too  porous,  and  dry  them  by  suspending  them  on  lines  of  clean  twine,  in 
an  atmosphere  free  from  acid  or  ammoniacal  vapors. 

Litmus  Paper,  Red. — Prepare  this  with  the  same  kind  of  paper  and  in  the  same  manner  as  described 
in  the  preceding  paragraph.  Add  to  the  test  solution  used  to  impregnate  the  paper  just  sufficient  of  a 
highly  diluted  solution  of  hydrochloric  acid  to  impart  to  it  a  faint  red  tint. 

Neither  blue  nor  red  litmus  paper  should  have  a  very  intense  color. 

Preserve  the  test-paper  in  bottles,  so  as  to  exclude  dust  and  acid  or  ammoniacal  vapors. 

130.  Methyl-Orange  Test  Solution.— Dissolve  1  Gm.  of  methyl-orange,  NaCi4Hi4N3S03  (the 
sodium  or  ammonium  salt  of  dimethylamidoazobenzene  sulphonic  acid  ;  also  known  as  helianthin,  tropae- 
olin  D,  or  Poirrier's  Orange  3  P) ,  in  1000  Cc.  of  water.  Add  to  it,  carefully,  with  constant  stirring,  tenth- 
normal sulphuric  acid  V.S.,  in  drops,  until  the  liquid  turns  red  and  just  ceases  to  be  transparent. 
Then  filter. 

To  distinguish  methyl-orange  from  other  orange  colors  of  this  class,  which  are  unfit  for  use  as  indi- 
cators, it  should  respond  to  the  following  tests  : 

Methyl-orange  should  be  completely  soluble  in  distilled  water,  and  the  test  solution  should  be  of  an 
orange-yellow  color,  free  from  a  brownish  tint.  No  precipitate  should  form  in  this  solution  upon  the 
addition  of  an  alkali. 

The  addition  of  hydrochloric  acid  to  a  hot,  concentrated  solution  of  methyl-orange  should  produce 
a  crystalline  precipitate,  composed  of  lustrous  plates  having  a  violet  reflection  and  free  from  brown  tint. 

The  addition  of  calcium  chloride  or  barium  chloride  T.S.  should  produce  no  precipitate. 

A  few  drops  of  gold  chloride  T.S.  should  produce  a  red  coloration,  free  from  either  a  violet  or  green  tint. 

Excessive  quantities  of  this  indicator  should  be  avoided  in  titrating ;  from  1  to  3  drops  are  sufficient 
for  a  volume  of  from  50  to  100  Cc,  or  just  enough  is  added  to  impart  a  faint  tint  to  the  solution,  which  if 
neutral  should  change  to  a  red  or  yellow  respectively  upon  the  addition  of  2  drops  of  a  tenth-normal  acid 
or  alkali  V.S. 

Methyl-orange  is  suitable  for  titrating  inorganic  acids,  alkalies,  alkali  carbonates  or  bicarbonates,  also 
certain  alkaloids,  as  morphine  and  quinine.  It  is  not  to  be  employed  in  titrating  organic  acids,  nor  in 
alcoholic  or  boiling  solutions. 

This  indicator  gives  a  yellow  color  with  alkalies  and  red  with  acids. 

131.  Phenolphthalein  Test  Solution. — Dissolve  1  Gm.  of  phenolphthalein  (C20H14O4)  in  50  Cc. 
of  alcohol  and  dilute  to  100  Cc.  with  water.  About  3  drops  are  sufficient  for  50  Cc.  of  the  solution  to  be 
titrated  ;  it  gives  a  red  color  with  alkali  hydroxides  or  carbonates,  while  acids  render  the  solution  colorless. 
Phenolphthalein  may  be  employed  in  hot  titrations.  It  is  not  suitable  as  an  indicator  for  ammonia,  but 
is  largely  used  for  organic  acids,  "alkali  hydroxides,  and  for  carbonates  and  bicarbonates  in  boiling  solutions. 

Phenolphthalein  Paper  is  prepared  by  impregnating  white,  unsized  paper  with  the  test  solution  and 
drying  it. 

132.  Turmeric  Tincture. — Digest  any  convenient  quantity  of  ground  turmeric  root  (from  Curcuma 
longa,  Linne,  Fam.  Zingiberaeex)  repeatedly  with  small  quantities  of  water  and  discard  the  liquids.  Then 
digest  the  dried  residue  for  several  days  with  six  times  its  weight  of  alcohol,  and  filter. 

Turmeric  Paper. — Impregnate  white,  unsized  paper  with  the  tincture,  and  dry  it.  The  tincture,  as  well 
as  the  paper,  turns  brown  with  alkalies,  and  the  original  yellow  color  is  restored  by  acids,  with  the  excep- 
tion of  boric  acid,  which,  even  in  the  presence  of  hydrochloric  acid,  turns  the  color  to  reddish-brown,  and 
this  is  changed  to  bluish-black  by  ammonia. 

VOLUMETRIC   SOLUTIONS. 

Note. — It  is  absolutely  necessary  that  the  measuring  vessels  employed  in  the  operations  of  volu- 
metric analysis,  consisting  of  burettes,  flasks,  mixing  cylinders,  pipettes,  etc.,  should  agree  among 
themselves  accurately  in  their  graduation  at  the  standard  temperature  selected.  It  is  immaterial  what 
standard  temperature  has  been  selected  for  the  graduation  of  the  vessels. 

All  volumetric  solutions  must  be  prepared  at  the  standard  temperature  of  25°  C.  (77°  F.),  and  the 
solutions  must  be  used  in  the  titrations  at  a  temperature  not  below  21°  C.  (69.8°  F.),  nor  above  29° 
C.  (84.2°  F.) . 

All  bottles  in  which  volumetric  solutions  are  to  be  kept,  as  well  as  the  burettes  or  pipettes  in  which 
they  are  to  be  measured,  should,  prior  to  use,  be  thoroughly  rinsed  with  distilled  water,  then  with  two  or 
three  small  portions  of  the  solution  that  they  are  to  contain.  When  not  in  use,  burettes  should  be  kept 
filled  with  distilled  water. 

Normal  volumetric  solutions  (~)  are  those  which  contain  in  one  liter,  in  any  stated  reaction,  the 
chemical  equivalent  of  one  gramme  of  hydrogen.    If  the  molecule  of  the  reagent  is  univalent,  one  liter 
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will  contain  the  weight  in  grammes  equal  to  the  molecular  weight  of  the  reagent ;  if  bivalent,  a  weight 
in  grammes  equal  to  one-half  its  molecular  weight  ;  if  trivalent,  a  weight  in  grammes  equal  to  one-third 
its  molecular  weight. 

Thus,  hydrochloric  acid,  HC1  =  36.18,  having  but  one  H  atom  replaceable  by  a  basic  element,  has 
36.18  Gm.  of  absolute  HC1  in  1000  Cc.  of  the  normal  volumetric  solution  ;  while  sulphuric  acid,  H2SO4  = 
97.35,  having  two  replaceable  H  atoms,  contains  only  one-half  this  number,  or  48.675  grammes  of  absolute 
H2SO4  in  1000  Cc.  of  its  normal  solution.  Potassium  hydroxide,  KOH  =  55.74,  has  but  one  K  to  replace 
one  H  in  acids,  hence  its  normal  solution  contains  55.74  grammes  of  pure  KOH  in  one  liter.  Again,  one 
molecule  of  potassium  dichromate  in  oxidation  liberates  three  atoms  of  oxygen  which  are  capable  of 
oxidizing  six  atoms  of  ferrous  to  ferric  iron.  Therefore,  each  molecule  of  the  dichromate,  yielding  three 
atoms  of  oxygen,  is  equivalent  to  tix  atoms  of  hydrogen.  Hence,  the  normal  solution  should  contain 
— ^ —  or  48.713  Gm.  in  1000  Cc.  Two  molecules  of  potassium  permanganate,  2KM11O4  =  313.96,  in  oxida- 
tion, give  off  five  atoms  of  O,  which  are  equivalent  to  ten  atoms  of  H  ;  hence  its  normal  solution  should 
contain  '-™*  or  31.396  Gm.  in  1000  Cc. 

Solutions  containing  in  1000  Cc.  one- tenth  of  the  quantity  of  the  active  reagent  in  the  normal  solution 
are  called  tenth-normal  ('Ut  \  ;  tlK>se  containing  one-hundredth,  hundredth-normal  L-^j  ;   one-fiftieth, 

fiftieth-normal  (-55-)  ;  those  containing  twice  the  amount,  double-normal  (— );  half  the  amount,  half- 
normal  f-|"). 

Solutions  containing  quantities  of  the  active  reagent  having  no  Simple  relation  to  the  molecular  weight 
[led  empirical. 

In  the  majority  of  the  assays  it  has  been  directed  thai  an  integral  quantity  (l,  2,  6,  or  10  Gm.)  of  the 
substance  which  i?  to  be  tested  be  weighed,  dissolved  in  water,  and  made np  to  a  definite  volume,  then  an 
aliquot  portion  (representing the  fractional  weight  of  the  substance  required)  is  measured  off  for  titration. 
Fractional  parti  of  a  Cc  may  be  measured  by  means  of  a  1  Oc.  pipette  graduated  in  one-tenth  or  one- 
twentieth  divisions. 

Use  of  Empirical  Bowjtiomb. — All  standard  volumetric  solutions  deteriorate  in  time,  some  very 
slowly,  others  rapidly,  especially  when  not  properly  preserved.  To  restore  the  titer  of  such  solutions 
(that  is,  to  make  them  exactly  normal,  tenth-,  or  hundredth-normal,  as  the  case  may  be)  each  time  they 
are  to  be  used,  involves  an  unneo-  I  me.     If  one  accurately  standardized  solution  be  always 

available,  it  is  not  necessary  that  the  other  volumetric  solutions  employed  in  conjunction  with  it  be 
diluted  to  exactly  correspond,  Cc.  for  Cc.  so  long  as  the  exact  ralio  is  known. 

The  percentage  Strength  of  any  empirical  solution  as  compared  with  1  standard  volumetric  solution  is 
ascertained  by  experiment  then  the  number  of  Ocof  the  empirical  solution  consumed  in  the  titration 
of  the  substance  u  multiplied  by  its  percentage  strength,  which  result  represents  the  equivalent  volume 

of  the  true  standard  solution. 

Example. — One  gramme  of  ■  sample  of  potassium  carbonate  required  for  neutralization  22  Cc  of  as 

<  mpirieal  solution  of  hydrochloric  acid.      In  a  trial  experiment,  16  DC.  of  tliis  weak  solution  were  required 

to  neutralize  10  Oc  of  a  standard  normal  potassium  hydroxide  VS.  The  former  is  therefore  of  f >*J.r>  per 
cent,  strength  (for  16  :  H>  ::  LOO  ace  the  22  <  v.  <'f  empirical  solution  consumed  represent 

13.75  Cc.  (til'.")  pet  cent,  of  22)  of  standard  normal  hydrochloric  acid  V.s.    Then  if  l  Cc.  of  ,   hydrochloric 

acid  Vs.      0.068636  Gm,  of  potassium  carbonate,  13.75  Cc.  would  1h«  equivalent  to  18.76X0.0686 

:   Gm.  of  carbonate 

133.  Alkaline  Cupric  Tartrate  Volumetric  Solution. 
[I  1  in  rxo's  Soli  nox.] 

A.  The  Copper  SWttfum.— Dissolve  m.  of  carefully  selected,  small  crystals  of   pure 

cupric  sulphate  [Cvpri  Sulphas,  r.  s.  P.],  showing  do  trace  of  efflorescence  or  of  adhering  moisture,  in  a 
sufficient  quantity  of  water  to  make  the  solution  measure,  al         I  1      1  EactlyftOOCc. 

Keep  this  solution  in  small,  well-stoppered  i»>ttlee. 

11.  the  AUoatuu  Tartratt  Solution. — Dissolve  178  Gm.  of  crystallised  potassium  and  sodium  tartrate 
[Potami  et  SodU  Tartnu.  V.  S.  P.J,  and  7">  <im.  of  potassium  hydroxide  |  Potcusii  Hydroxidum,  U.  8,  P.], 
in  a  sufficient  quantity  of  water  to  make  the  solution  measure,  at  25°  C.  (77°  F.) ,  exactly  500  Cc. 

Keep  the  solution  in  small,  rabberatoppered  bottles. 

For  use,  mix  exactly  equal  volumes  of  the  two  solutions  at  the  time  required. 

( 'uhlc  ( \  ntimeter  of  the  mixed  solution  is  t?ve  equivalent  of: 

Gramme. 

Cupric  Sulphate,  crystallised,  CuS04  +  5H20 0.03467 

Cupric  Tartrate,  Cu&IItOe  +  3H20 0.03688 

Cane  Sugar  (Inverted) 0.00475 

Glucose,  anhydrous,  CeH^Oe 0.00500 

Milk  Sugar,  anhydrous,  C12H22O11 0.00678 

134.  Tenth- Normal  Bromine  Volumetric  Solution. 

[Koppeschaab's  Solution.] 

Br  =  79.36.  7.936  Gm.  in  1000  Cc. 

Dissolve  3.2  Gm.  of  potassium  bromate  (No.  81)  and  50  Gm.  of  potassium  bromide  in  sufficient  water 

to  measure,  at  or  near  25°  C.  (77°  F.) ,  900  Cc.    Transfer  20  Cc.  of  this  solution,  by  means  of  a  pipette, 

into  a  bottle  having  a  capacity  of  about  250  Cc,  and  provided  with  a  glass  stopper  ;  add  75  Cc.  of  water 

and  5  Cc.  of  pure  hydrochloric  acid,  and  immediately  insert  the  stopper.    Shake  the  bottle  a  few  times, 
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then  remove  the  stopper  just  sufficiently  to  quickly  introduce  5  Cc.  of  potassium  iodide  T.S.,  taking  care 
that  no  bromine  vapors  escape,  and  immediately  stopper  the  bottle.  Agitate  the  bottle  thoroughly, 
remove  the  stopper  and  rinse  it  and  the  neck  of  the  bottle  with  a  little  water  so  that  the  washings  flow 
into  the  bottle,  and  then  add  from  a  burette  tenth-normal  sodium  thiosulphate  V.S.  until  the  brown 
iodine  tint  is  just  discharged.  Note  the  number  of  Cc.  of  the  sodium  thiosulphate  V.S.  thus  consumed, 
and  then  dilute  the  bromine  solution  so  that  equal  volumes  of  it  and  of  tenth-normal  sodium  thiosulphate 
V.S.  will  exactly  correspond  to  each  other  under  the  conditions  mentioned  above. 

Example. — Assuming  that  the  20  Cc.  of  the  bromine  solution  have  required  25.2  Cc.  of  the  sodium 
thiosulphate  V.S.  to  completely  discharge  the  iodine  tint,  then  each  20  Cc.  of  the  bromine  solution  must 
be  diluted  to  25.2  Cc.  Thus,  if  850  Cc.  of  the  solution  remain,  it  must  be  diluted  with  water  to  measure 
1071  Cc. 

After  the  solution  is  thus  diluted,  a  new  trial  should  be  made  in  the  manner  above  described,  in 
which  25  Cc.  of  the  tenth-normal  sodium  thiosulphate  V.S.  should  just  discharge  the  tint  of  the  iodine 
liberated  by  the  bromine  set  free  from  25  Cc.  of  the  standard  bromine  solution. 

Keep  the  solution  in  dark  amber-colored,  glass-stoppered  bottles. 

One  Cubic  Centimeter  of  Tenth-Noi-mal  Bromine  V.S.  is  the  equivalent  of: 

Gramme. 

Bromine,  Br 0.007936 

Phenol,  CeH6OH 0.001556 

135.  Normal  Hydrochloric  Acid  Volumetric  Solution. 

HC1  =  36.18.        •  36.18  Gm.  in  1000  Cc. 

Mix  130  Cc.  of  hydrochloric  acid  of  specific  gravity  1.158  with  sufficient  water  to  measure  1000  Cc. 

Of  this  liquid  (which  is  still  too  concentrated)  carefully  measure,  from  a  burette,  10  Cc.  into  a  flask  or 
porcelain  dish,  and  after  diluting  with  about  double  its  volume  of  water,  add  2  drops  of  methyl-orange 
T.S.,  then  gradually  add,  from  a  burette,  a,  freshly  standardized  normal  potassium  hydroxide  V.S.,  until  the 
red  tint  of  the  solution  changes,  after  vigorous  shaking,  to  a  permanent  pale  yellow.  Note  the  number  of 
Cc.  of  potassium  hydroxide  V.S.  consumed,  and  then  dilute  the  acid  solution  so  that  equal  volumes  of  this 
and  of  the  normal  potassium  hydroxide  V.S.  neutralize  each  other  at  25°  C.  (77°  F.) . 

Example. — Assuming  that  10  Cc.  of  the  acid  solution  first  prepared  required  exactly  11  Cc.  of  normal 
potassium  hydroxide  V.S.,  each  10  Cc.  of  the  former  must  be  diluted  to  11  Cc,  or  the  whole  of  the 
remaining  acid  solution  in  the  same  proportion  at  25°  C.  (77°  F.) .  Thus,  if  950  Cc.  should  remain,  95  Cc. 
of  water  must  be  added. 

After  the  liquid  is  thus  diluted,  a  new  trial  should  be  made  in  the  manner  above  described,  in  which 
50  Cc.  of  the  acid  solution  should  require  for  neutralization  exactly  50  Cc.  of  normal  potassium  hydroxide 
V.S.  If  necessary,  a  new  adjustment  should  then  be  made  to  render  the  correspondence  perfect  at  25°  C. 
(77°  F.) . 

One  Cubic  Centimeter  of  Normal  Hydrochloric  Acid  V.S.  is  the  equivalent  of: 

Gramme. 
Hydrochloric  Acid,  absolute,  HC1 0.03618 

Note. — Normal  hydrochloric  acid  is  in  every  respect  equivalent  in  neutralizing  power  to  normal 
sulphuric  acid  (see  No.  152),  and  may  be  employed,  except  in  special  cases,  for  the  same  purposes. 
However,  preference  is  generally  given  to  the  normal  sulphuric  acid  V.S. 

136.  Half-Normal  Hydrochloric  Acid  Volumetric  Solution. 

HC1  =  36.18.  18.09  Gm.  in  1000  Cc. 

Dilute  500  Cc.  of  normal  hydrochloric  acid  V.S.  with  sufficient  distilled  water  to  measure  exactly  1000 
Cc.  at  25°  C.  (77°  F.) . 

One  Cubic  Centimeter  of  Half-Normal  Hydrochloric  Acid  V.S.  is  the  equivalent  of: 

Gramme. 

Hydrochloric  Acid,  absolute,  HC1 0.01809 

Benzaldehyde,  C7HeO 0.0526 

Cinnamic  Aldehyde,  CaHaO 0.0333 

Citral,  CioHieO 0.03802 

Potassium  Acetate,  KC2H3O2  (after  ignition) 0.04872 

Potassium  Bicarbonate,  KHCO3 0.049705 

Potassium  Bitartrate,  KHC4H4O6  (after  ignition) 0.09339 

Potassium  Carbonate,  anhydrous,  K2CO3 0.034318 

Potassium  Citrate,  cryst.,  K3CeH507  +  H20  (after  ignition)  0.05368 

Potassium  Hydroxide,  KOH 0.02787 

Potassium  and  Sodium  Tartrate,  KNaC^Oe  +  4H20  (after  ignition) 0.070045 

Sodium  Acetate,  NaC2H302  +  3H20  (after  ignition) 0.06755 

Sodium  Benzoate,  NaC7H502  (after  ignition) 0.071505 

Sodium  Bicarbonate,  NaHCOs 2  a41715 

Sodium  Carbonate,  anhydrous,  Na2CO-3 0.026328 

Sodium  Carbonate,  monohydrated,  Na2C03  +  H20 0.030798 

Sodium  Citrate,  2Na3CeH507  +  HH20  (after  ignition) 0.0591 

Sodium  Hvdroxide,  NaOH 0.01988 

Sodium  Salicylate,  NaC7H503  (after  ignition) 0.079445 
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137.  Tenth-Normal  Iodine  Volumetric  Solution. 

I  =  125.9.        12.59  Gm.  in  1000  Cc. 
Tenth-normal  iodine  V.S.  may  be  prepared  according  to  either  of  the  following  methods  : 

I.  Dissolve  12.59  Gm.  of  pure  iodine  (see  below)  in  a  solution  of  18  Gm.  of  potassium  iodide  in  300  Cc. 
of  water.  Then  add  sufficient  water  to  make  the  solution  measure,  at  25°  C.  (77°  F.),  exactly  1000  Cc. 
Unless  freshly  prepared,  its  strength  should  always  be  determined  anew  at  the  time  it  is  used.  Transfer 
the  solution  to  glass-stoppered  vials. 

Preparation  of  Pure  Iodine. — Heat  powdered  iodine  [Iodum,  U.  S.  P.]  in  a  porcelain  dish  placed  over 
a  bath  of  boiling  water  for  twenty  minutes,  and  stir  it  constantly  with  a  glass  rod,  so  that  adhering  mois- 
ture, cyanogen  iodide,  and  most  of  the  iodine  bromide  and  iodine  chloride,  if  present,  may  be  vaporized. 
Then  transfer  the  iodine  to  a  porcelain  or  other  non-metallic  mortar,  and  triturate  it  with  about  5  per 
cent,  of  its  weight  of  dry  potassium  iodide,  so  as  to  decompose  any  remaining  iodine  bromide  and  iodine 
chloride.  Then  return  the  mass  to  the  dish,  cover  it  with  a  glass  funnel,  and  heat  the  dish  carefully  on  a 
sand-bath.  Detach  the  sublimed,  pure  iodine,  and,  after  pulverizing  and  drying  for  twenty-four  hours 
over  calcium  chloride;  keep  it  in  well-stoppered  bottles,  in  a  cool  place. 

II.  Tenth-normal  iodine  V.S.  may  also  be  prepared  as  follows : 

Dissolve  about  14  Gin.  of  iodine  [Iodum,  1 .  S.  P.]  in  a  solution  of  18  Gm.  of  potassium  iodide  [PotassH 
Iodidum,  U.  S.  P.]  in  about  300  Cc.  of  water,  diluting  Anally  to  1000  Cc  Of  this  solution  (which  is  too 
concentrated),  carefully  measure  from  a  burette  10  Cc.  into  a  flask,  then  add  gradually  and  cautiously, 
from  a  burette,  tenth-normal  sodium  thiosulphate  V.S.  (shaking  constantly)  until  the  color  of  the  solution 
is  discharged.  Note  the  number  of  Cc.  of  the  sodium  thiosulphate  V.S.  consumed,  and  then  dilute  the 
iodine  solution  so  that  any  known  volume  of  the  latter  will  require  for  decolorization  exactly  the  same 
volume  of  the  tenth-normal  sodium  thiosulphate  V.S. 

Example. — Assuming  that  lOCc.  of  the  iodine  solution  required  10.8  Cc.  of  the  tenth-normal  sodium 
thiosulphate  VJB.  for  decolorization.  then  each  L0  Cc.  of  the  former  must  be  diluted  to  10.8  Cc,  or  each 
100  Cc.  of  the  iodine  solution  to  106  Cc.  at  86'  C.  (77°  P.).  After  the  solution  is  thus  diluted,  a  new- 
trial  should  l>e  made  in  the  manner  above  described,  in  which  60  Cc  of  the  tenth-normal  iodine  V.S. 
should  require  exactly  '•>()  Cc  of  the  tenth-normal  sodium  thiosulphate  V.S.  for  complete  decolorization. 
If  necessary,  a  new  adjustment  should  be  made  to  render  the  correspondence  perfect 

One  ('nine  Ocn&mtter  <>f  TnvO^Normai  Todbu  VJS.  it  the  equivalent  of: 

Q  ram  me. 

Iodine,  I 0.01259 

Arsenic,   la 0.00372 

Arsenic  Trioxi'le  (Arsenoufl  acid),  AsaOs 0.004!)  11 

Iron,  Fe 0.002775 

Potassium  Sulphite,  crystalliaed,  K2sn3  •  2HsO 0.009(548 

Sodium  Bisulphite,  NaHSOs 0.005108 

Sodium  Thiosulphate  (Hyposulphite  NaaSsOs      6HaO 0.024040 

Sodium  Sulphite.  crvstalUaed,  NeaSOs      7HsO 0.012620 

Sulphur  Dioxide,  80a 0.008180 

Antimony  and  Potassium  Tartrate,  crystallized.  L'K  (Sh<  >  )C«H4Oe  r  HaO 0.0104!t.S 

138.  Tenth-Normal  Oxalic  Acid  Volumetric  Solution. 
Hs€sO>  +  2HsO      l».10,  6  Gm.  in  1000  Cc 

Disso    •  '  I  l  'in.  of  pore  oxalic  acid  (see  En  sufficient  water  to  measure  1000  Cc. 

Into  a  Bask,  accurately  measure,  from  s  burette,  10  Cc  of  a  freshly  etandardized  tenth-normal  potassium 

hydroxide  Vs.,  dilute  with  about  20  (V.  of  water, add  .'-;  to  6  drops  of  phenolphthalein  T.S.  and  heat  to 
boiling.  From  a  burette  gradually  add  the  oxalic  acid  solution  (which  is  still  too  concentrated)  until  the 
red  tint  of  the  alkali  solution  fails  to  reappear  after  vigOFOUB  ■tiWlring  and  boiling.  Note  the  number  of 
Cc.  of  the  oxalic  acid  solution  consumed,  and  th<  n  dilute  it  BO  that  equal  volumes  of  this  and  of  the  tenth- 
normal potassium  hydroxide  V.S.  neutralize  each  other  at  26°  C.   (77°  P.).      It  deteriorates  on  standing. 

Fxami'I.e. — Assuming  that  the  1(1  Cc  of  the  tenth-normal  potassium  hydroxide  V.S.  required  exactly 
9.5  Cc.  of  the  oxalic  acid  solution,  then  each  !<..r.  Cc  of  the  latter  must    be  diluted  to  10  Cc,  or  the  whole 

of  the  remaining  acid  solution  in  the  same  proportion  at  25°  C.  (77°  F.).  Thus,  if  950  Cc.  of  the  oxalic 
acid  solution  should  remain,  60  Cc  Of  water  must  be  added. 

After  the  liquid  is  thus  diluted,  a  new  trial  should  l>e  made  in  the  manner  above  described,  in  which 
50  Cc  of  tenth-normal  potassium  hydroxide  VJ3.  should  require  for  neutralization  exactly  60  Cc  of  the 
oxalic  acid  solution  at  25°  C.(77°  F.).  If  necessary,  a  new  adjustment  should  then  he  made  to  render 
the  correspondence  perfect 

Note. — Tenth-normal  oxalic  acid  V.S.  is  in  every  reaped  equivalent  in  neutralizing  power  to  any 
other  tenth-normal  acid  V.S.  with  either  litmus  or  phenolphthalein  T.S.  as  indicator.  Its  most  important 
use  is  in  standardizing  tenth-normal  potassium  permanganate  VS. 

One  Cubic  Centimeter  of  Tenth- Normal  Oxalic  Arid  V.S.  is  lice  equivalent  of: 

Gramme. 

Oxalic  Acid,  crystallized,  H2C204  +  2H20 0.006255 

Ammonia  Gas,  NH3  0.001693 

Calcium  Hvdroxide,  Ca(OH)2 0.003678 

Lead  Subacetate,  Pb20(C2H302)2 0.0135935 

Manganese  Dioxide,  precipitated,  Mn02 0.004318 

Potassium  Hydroxide,  KOH 0.005574 

Potassium  Permanganate,  KMn04 0.0031396 

Sodium  Hydroxide,  NaOH 0.003976 
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139.  Tenth-Normal  Potassium  Dichromate  Volumetric  Solution. 

K2O2O7  =  292.28.  4.8713  Gm.  in  1000  Cc. 

Dissolve  4.8713  Gm.  of  pure  potassium  dichromate,  which  has  been  pulverized  and  dried  at  120°  C. 
(248°  F.)  (see  Reagent  No.  85) ,  in  sufficient  water  to  measure,  at  25°  C.  (77°  F.) ,  exactly  1000  Cc. 

When  used  with  phenolphthalein  as  indicator,  to  neutralize  alkalies,  the  volumetric  solution  of  potas- 
sium dichromate  is  tenth-normal  when  it  contains  14.614  Gm.  in  1000  Cc.  It  is  then  the  exact  equivalent 
of  any  tenth-normal  acid  V.S.,  each  Cc.  being  equivalent  to  the  amounts  of  alkalies  quoted  under  such  acids. 

When  used  as  an  oxidizing  agent  to  convert  ferrous  into  ferric  salts,  or  to  liberate  iodine  from  potas- 

3N 

sium  iodide,  the  solution  just  mentioned  (containing  14.614  Gm.  in  1000  Cc.)  has  the  effect  of  a  -^  volu- 
metric solution,  and  a  solution  of  one-third  of  this  strength,  containing  4.8713  Gm.  in  1000  Cc,  has  the 
value  of  a  tenth-normal  solution,  and  is  the  equivalent  of  an  equal  volume  of  tenth-normal  potassium 
permanganate  V.S.,  or,  in  the  case  of  iodine  liberated  from  potassium  iodide,  it  is  the  equivalent  of  an 
equal  volume  of  tenth-normal  sodium  thiosulphate  V.S.  For  titrating  iron  in  ferrous  compounds,  it  is 
used  in  the  following  manner.  Introduce  the  aqueous  solution  of  the  ferrous  salt  into  a  flask,  and, 
if  it  is  not  already  acid,  render  it  so  with  sulphuric  acid.  Now  add,  gradually,  tenth-normal  potassium 
dichromate  V.S.  from  a  burette,  with  agitation,  until  a  drop  taken  out  upon  a  white  surface  no  longer 
becomes  blue  when  mixed  with  a  drop  of  freshly  prepared  potassium  ferricyanide  T.S. 

Tenth-normal  potassium  dichromate  V.S.  may  also  be  used,  in  conjunction  with  potassium  iodide 
(from  which  it  liberates  iodine)  and  sulphuric  acid,  for  adjusting  the  titer  of  sodium  thiosulphate  V.S. 
and  thus  that  of  the  iodine  V.S. 

One  Cubic  Centimeter  of  Tenth- Normal  Potassium  Dichromate  V.S.  is  the  equivalent  of: 

Gramme. 

Potassium  Dichromate,  K2Cr207 0.0048713 

Iron,  Fe,  in  ferrous  compounds 0.00555 

Ferrous  Carbonate,  FeCOs 0.011505 

Ferrous  Sulphate,  anhydrous,  FeS04    0.015085 

Ferrous  Sulphate,  crystallized,  FeSO*  +  7H20 0.027601 

Ferrous  Sulphate,  dried,  2FeS04  +  3H20    0.017767 

Sodium  Thiosulphate,  Na2S203  +  5H20 0.024646 

140.  Normal  Potassium  Hydroxide  Volumetric  Solution. 

KOH  =  55.74.  55.74  Gm.  in  1000  Cc. 

Dissolve  75  Gm.  of  potassium  hydroxide  [Potassii  Hydroxidum,  U.  S.  P.],  in  sufficient  water  to  measure 
about  1050  Cc,  and  fill  a  burette  with  a  portion  of  this' liquid. 

Into  a  flask  of  the  capacity  of  about  300  Cc,  introduce  9.339  Gm.  of  potassium  bitartrate,  which  has 
been  purified  and  dried  as  directed  under  No.  80,  and  160  Cc  of  distilled  water.  Boil  the  liquid  until 
solution  has  taken  place,  add  from  3  to  5  drops  of  phenolphthalein  T.S.,  followed  by  the  cautious  addition, 
from  a  burette,  of  the  potassium  hydroxide  solution,  frequently  agitating  the  flask,  boiling,  and,  toward 
the  end  of  the  operation,  reducing  the  flow  to  drops  until  the  red  color  produced  by  its  influx  no  longer 
disappears  on  shaking,  but  is  not  deeper  than  pale  pink.  Note  the  number  of  Cc.  of  the  potassium 
hydroxide  solution  consumed,  and  then  dilute  the  remainder  of  the  solution  so  that  exactly  50  Cc.  of  the 
diluted  liquid  at  25°  C.  (77°  F.)  shall  be  required  to  neutralize  the  9.339  Gm.  of  potassium  bitartrate  used. 

Example. — Assuming  that  40  Cc.  of  the  stronger  solution  of  potassium  hydroxide  first  prepared  had 
been  consumed  in  the  trial,  then  each  40  Cc.  must  be  diluted  to  50  Cc,  or  the  whole  of  the  remaining 
solution  in  the  same  proportion  at  25°  C.  (77°  F.) .  Thus,  if  1000  Cc.  should  be  still  remaining,  this  must 
be  diluted  with  water  to  1250  Cc.  . 

After  the  liquid  is  thus  diluted,  a  new  trial  should  be  made  in  the  manner  above  described,  in  which 
50  Cc.  of  the  diluted  solution  should  exactly  neutralize  9.339  Gm.  of  potassium  bitartrate  at  25°  C.  (77°  F.) . 
If  necessary,  a  new  adjustment  should  then  be  made  to  render  the  correspondence  perfect. 

Note.— Solutions  of  caustic  alkalies  absorb  carbon  dioxide  from  the  atmosphere,  and  thereby  change 
their  titer  when  used  with  litmus  T.S.,  or  phenolphthalein  T.S.,  as  indicator  (methyl-orange  T.S.  is  not 
affected  by  the  presence  of  carbonic  acid) .  Hence  the  volumetric  solutions  should  be  preserved  in  bottles 
provided  with  well-fitting  rubber  stoppers,  or,  better  still,  these  should  be  provided  with  tubes  filled  with 
soda-lime  (a  mixture  of  caustic  soda  and  lime)  ;  the  tubes  pass  through  a  perforation  in  the  rubber  stop- 
pers, and  thus  absorb  the  carbon  dioxide  and  prevent  its  access  to  the  solution.  If  the  solution  is  kept  in 
a  burette  for  anv  length  of  time,  the  same  provision  with  a  soda-lime  tube  should  be  observed. 

In  place  of  potassium  hydroxide  V.S.,  sodium  hydroxide  V.S.  (see  No.  150)  may  be  used,  in  the  same 
manner  and  in  the  same  quantity.  Potassium  hydroxide  V.S.,  however,  is  preferable,  smce  it  foams  less, 
and  attacks  glass  more  slowly. 

One  Cubic  Centimeter  of  Normal  Potassium  Hydroxide  V.S.  is  the  equivalent  of: 

Gramme. 

Potassium  Hydroxide,  KOH 0.05574 

Acetic  Acid,  absolute,  HC2H302 0.05958 

Ammonia  Gas,  NH3 £.01693 

Ammonium  Chloride,  NH4C1 2™?i: 

Boric  Acid,  H3BO3 W  —  WA X'SSS 

Citric  Acid,  crystallized,  H3CeH607  +  H20 0.06950 

Hydriodic  Acid,  absolute,  HI %lSl 

Hydrobromic  Acid,  absolute,  HBr «S 

Hydrochloric  Acid,  absolute,  HC1 SSI 

Hypophosphorous  Acid,  HPH202 v.Vbbt>6 
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One  Cubic  Centimeter  of  Normal  Potassium  Hydroxide  V.S.  is  the  equivalent  of: — (Continued. ) 

Gramme. 

Lactic  Acid,  absolute,  HC3H5O3 0.08937 

Nitric  Acid,  absolute,  HNO3 0.06257 

Oxalic  Acid,  crystallized,  H2C2O4  +  2H20 0.06255 

Phosphoric  Acid,  H3PO4  (to  form  K2HPO4  ;  with  phenolphthalein ) 0.048645 

Potassium  Dichromate,  K2O2O7 0.14614 

Sodium  Hydroxide,  NaOH 0.03976 

Sulphuric  Acid,  absolute,  H2SO4 0.048675 

Tartaric  Acid,  crystallized,  H2C4H4O6 0.07446 

Trichloracetic  Acid,  CCI3COOH 0.16212 

141.  Tenth-Normal  Potassium  Hydroxide  Volumetric  Solution. 

KOH  =  55.74.        5.574  Gm.  in  1000  Cc. 

Dilute  100  Cc.  of  freshly  standardized  normal  potassium  hydroxide  V.S.  with  sufficient  distilled  water 
to  measure,  at  25°  C.  (77°  F.) ,  exactly  1000  Cc. 

This  solution  may  also  be  prepared  and  standardized  directly  with  potassium  bitartrate,  as  directed 
under  normal  potassium  hydroxide  V.S.,  employing  for  this  purpose  0.9339  Gm.  of  the  former  and  a  solu- 
tion of  alnrnt  7.5  Qm.  of  potassium  hydroxide  [Potattii  Hydroximim.  V .  S.  P.]  in  1000  Cc,  of  distilled  water. 
Fifty  ( .-('.  of  the  prepared  tenth-normal  solution  at  25°  C.  (77°  F.)  should  exactly  neutralize  0.9339  Gm.  of 
potassium  bitartrate  (No.  80). 

Nora. — The  same  precautions  should  be  taken  for  protecting  this  solution  from  carbon  dioxide  of  the 
air  as  are  directed  under  normal  potassium  hydroxide  V.S. 

One  Cubic  Centimeter  of  Tmlh-Normal  Potassium  Htidroridt  V.S.  it  the  equivalent  of: 

(iramme. 

Potassium   Hydroxide,  KOH   0.005574 

Sulphuric  Arid,  absolute,  I  laSOi 0.0048675 

142.  Fiftieth-Normal  Potassium  Hydroxide  Volumetric  Solution. 

KOH       5  L1148  Cm.  in  1000  Cc. 

Dilate  80  Cc.  Of  ■  freshly  standardized  normal  or  200  ( V.  of  tenth-normal  potassium  hydroxide 
V.S.  with  sufficient  distilled  water  to  measure,  at  25"  C.  (77  I  .  1  cactlv  lOOOCc.  This  standard  solution 
[■employed  in  conjunction  with  the  tenth-normal  sulphuric  acid  V.S.  in  the  titration  of  alkaloids,  with 
hematoxylin,  cochineal,  or  iodeosin  T.S.  as  indicators. 

Nun;.  The  same  precautions  should  be  taken  for  protecting  this  solution  from  carbon  dioxide  of 
the  air  as  are  .lire,  del  under  normal  potassium  hydroxide  V.S.     It  should  he  renewed  at  frequent  intervals. 

Cubic  Centimeter  of  Fiftieth-Normal  Potattvum  Hydroxide  Vs.  it  the  equivalent  of: 

HIIH-. 

Potassium  Hydroxide,  KOH  0.0011148 

Sulphuric  Acid,  absolute,  Ba90i  0.0009788 

Aeonitine,   C34IU7NO11 0.012811 

Atropine.  OitHssM  .,  0.005741 

Cmchonidine.  C19II23N2" 0.005841 

Cinchonine,  CuHsaNsO 0.005841 

Combined  Alkaloids  of  Cinchona  bark  0.006189 

Combined  alkaloids  of  Ipecac 0.004768 

line,  CitHuNOi    O.OO0OI8 

Ooniine,  C8Hi7N 0.002524 

Hvdrastine,  CuHnNOs 0.007608 

Morphine,  crystallized,  CitHi»NOs       HsO 0.008018 

Morphine,   anhydrous,  C17H19NO3 0.006681 

Physoetigmine,  CuiHtiNsOi   0.005464 

Pilocarpine,  CuHMNsOs 0.004133 

Quinine.  G20H24N2O2 0.006436 

Strychnine,  Cm  I  fsaNd  >2  0.006635 

143.  Hundredth-Normal  Potassium  Hydroxide  Volumetric  Solution. 

KOH       55.74.  0.5574  Gm.  in  1000  Cc. 

Dilute  10  Cc.  of  normal  or  100  Cc.  of  tenth-normal  iMitassium  hydroxide  V.S.  with  sufficient  water 
to  measure,  at  25°  C.  (77°  P.) ,  exactly  1000  Cc.    The  solution  must  be  frequently  renewed. 

One  Cubic  Centimeter  of  Hundredth- Normal  Potassium  Hydroxide  V.S.  is  tlie  equivalent  of: 

Gramme. 

Potassium  Hydroxide,  KOH 0.0005574 

Sulphuric  Acid,  absolute,  H2SO4 0.00048675 

144.  Half-Normal  Alcoholic  Potassium  Hydroxide  Volumetric  Solution. 

KOH  =  55.74.  27.87  Gm.  in  1000  Cc. 

Dissolve  about  40  Gm.  of  potassium  hydroxide  \_Potassii  Hydroxidum,  U.S.  P.],  which  has  been  broken 

into  small   pieces,  in  about  20  Cc.  of  water,  and  add  sufficient  alcohol  [Alcohol,  U.S.  P.],  to  measure 

1000  Cc.     After  setting  aside  in  a  well-stoppered   bottle   for  one  day,   the  clear  supernatant  solution 

should  be  quickly  decanted  into  a  bottle  provided  with  a  well-fitted  rubber  stopper. 
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Into  a  flask  of  the  capacity  of  about  300  Cc,  introduce  1.8678  Gm.  of  potassium  bitartrate,  which  has 
been  purified  and  dried,  as  directed  under  No.  80,  and  about  100  Cc.  of  distilled  water.  Heat  the  solution 
to  the  boiling  point,  add  5  drops  of  phenol phthalein  T.S.,  followed  by  the  cautious  addition,  from  a 
burette,  of  the  potassium  hydroxide  solution,  frequently  agitating  the  flask,  boiling,  and,  toward  the  end 
of  the  operation,  reducing  the  flow  to  drops  until  the  red  color  produced  by  its  influx  no  longer  disappears 
on  shaking,  but  is  not  deeper  than  pale  pink.  Note  the  number  of  Cc.  of  the  alcoholic  potassium  hydrox- 
ide solution  consumed,  and  then  dilute  the  remainder  of  the  solution  with  alcohol  so  that  exactly  20  Cc. 
of  the  diluted  liquid  shall  be  required  to  neutralize  the  1.8678  Gm.  of  potassium  bitartrate  used. 

Example. — Assuming  that  12.5  Cc.  of  the  stronger  alcoholic  solution  of  potassium  hydroxide  first 
prepared  had  been  consumed  in  the  trial,  then  each  12.5  Cc.  must  be  diluted  with  alcohol  to  20  Cc,  or  the 
whole  of  the  remaining  solution  in  the  same  proportion  at  25°  C.  (77°  F.) .  Thus,  if  980  Cc.  should  remain, 
this  must  be  diluted  with  alcohol  to  measure  1568  Cc. 

Half-Normal  Alcoholic  Potassium  Hydroxide  V.S.  may  also  be  prepared  as  follows :  Of  the  above 
described  concentrated  alcoholic  potassium  hydroxide  solution,  carefully  measure,  from  a  burette,  20  Cc. 
into  a  flask,  and,  after  diluting  with  about  50  Cc.  of  water,  add  about  5  drops  of  phenolphthalein  T.S., 
heat  to  a  boiling  temperature,  and  add,  from  a  burette,  half-normal  hydrochloric  acid  V.S.,  frequently 
agitating  the  flask,  and,  toward  the  end  of  the  operation,  reducing  the  flow  to  drops  until  the  red  color  is 
just  discharged.  Note  the  number  of  Cc.  of  the  half-normal  hydrochloric  acid  V.S.  consumed,  and  then 
dilute  the  remainder  of  the  solution  with  alcohol  so  that  equal  volumes  of  this  and  of  the  half-normal 
hydrochloric  acid  V.S.  neutralize  each  other  at  25°  C.  (77°  F.) . 

Should  half-normal  hydrochloric  acid  V.S.  not  be  available,  standardization  can  be  carried  out  in  the 
same  manner  with  normal  hydrochloric  acid  V.S.,  two  volumes  of  the  alcoholic  potassium  hydroxide  being 
made  to  correspond  with  one  volume  of  the  standard  acid. 

Note.— This  solution  should  be  kept  in  bottles  provided  with  a  well-fitted  rubber  stopper  and 
protected  from  the  light.  Owing  to  the  readiness  with  which  this  standard  solution  loses  its  titer,  blank 
tests  should  be  performed  whenever  it  is  employed  in  titrations. 

One  Cubic  Centimeter  of  Half-Normal  Alcoholic  Potassium  Hydroxide  V.S.  is  the  equivalent  of: 

Gramme. 
Potassium  Hydroxide,  KOH 0.02787 

Borneol,  CioHisO 0.07649 

Bornyl  Acetate,  C10H17O.C2H3O 0.09734 

Menthol,  C10H20O 0.07749 

Menthyl  Acetate,  C10H19O.C2H3O 0.09834 

Santalol,  CisHueO 0.11026 

145.  Tenth-Normal  Potassium  Permanganate  Volumetric  Solution. 

2KMn04  =  313.96.  3.1396  Gm.1  in  1000  Cc. 

Introduce  about  3.3  Gm.  of  pure,  crystallized  potassium  permanganate  \_Potassii  Permanganas,  U.  S.  P.] 
into  a  flask,  add  1000  Cc.  of  distilled  water,  and  boil  for  about  five  minutes.  Close  the  flask  with  a  plug  of 
purified  cotton,  and  set  aside  for  at  least  two  days,  so  that  suspended  matter  may  deposit.  After  the 
lapse  of  this  time,  pour  off  the  clear  portion  of  the  solution  into  a  glass-stoppered  bottle. 

The  water  to  be  employed  for  diluting  this  solution  (which  is  still  too  concentrated)  should  be 
prepared  as  directed  under  Distilled  Water  [Aqua  Destillata,  U.  S.  P.],  adding,  however,  about  1  Gm.  of 
potassium  permanganate  to  the  water  in  the  retort  before  beginning  the  distillation. 

I.  Introduce  into  a  flask  10  Cc.  of  an  accurately  standardized  tenth-normal  oxalic  acid  V.S.,  add 
1  Cc.  of  pure,  concentrated  sulphuric  acid,  and  before  this  mixture  cools,  gradually  add,  from  a  burette 
provided  with  a  glass  stop-cock,  small  quantities  of  the  permanganate  solution  to  be  standardized, 
shaking  the  flask  after  each  addition  and  reducing  the  flow  to  drops  toward  the  end  of  the  operation. 
When  the  last  drop  of  the  permanganate  solution  added  is  no  longer  decolorized,  but  imparts  a  pinkish 
tint  to  the  liquid,  which  remains  permanent  for  one-half  minute,  note  the  number  of  Cc.  consumed,  and 
then  dilute  the  trial  permanganate  solution  with  the  specially  prepared  distilled  water  so  that  it  will 
correspond,  volume  for  volume,  at  25°  C.  (77°  F),  with  the  tenth-normal  oxalic  acid  V.S.  (note  example 
under  II.). 

II.  Tenth-normal  potassium  permanganate  V.S.  may  also  be  standardized  as  follows  : 

To  a  solution  of  about  1  Gm.  of  potassium  iodide  [Potassii  Jodidum,  U.S. P.],  in  10  Cc.  of  diluted 
sulphuric  acid,  contained  in  a  flask,  add,  from  a  burette  provided  with  a  glass  stop-cock,  20  Cc.  of  the 
potassium  permanganate  solution  to  be  standardized ;  then  dilute  the  mixture  at  once  with  about  200 
Cc.  of  distilled  water.  An  accurately  standardized  tenth-normal  sodium  thiosulphate  V.S.  is  then  slowly 
added  from  a  burette,  while  the  mixture  is  vigorously  shaken,  until  the  color  is  discharged.  Note  the 
number  of  Cc.  of  the  latter  consumed,  then  dilute  the  permanganate  solution  so  that  equal  volumes  of 
the  two  solutions  correspond  to  each  other  under  the  same  conditions  at  25°  C.  (77°  F.) . 

Example —Assuming  that  25  Cc.  of  the  tenth-normal  sodium  thiosulphate  V.S.  were  required  to 
decolorize  the  liberated  iodine  of  the  mixture,  then  each  20  Cc.  of  the  potassium  permanganate  solution 
must  be  diluted  with  the  specially  prepared  distilled  water  to  25  Cc,  or  the  whole  of  the  remaining 
solution  in  the  same  proportion.  Thus,  if  920  Cc  remain,  it  should  be  diluted  to  measure  1150  Cc.  at 
25°  C    (77°  F  ^ 

After  the  potassium  permanganate  solution  is  thus  diluted,  a  new  trial  should  be  made  in  the  manner 
above  described  in  which  20  Cc.  of  this  solution  should  require  exactly  20  Cc.  of  the  tenth-normal 
sodium  thiosulphate  V.S.  to  decolorize  the  mixture.  If  necessary,  a  new  adjustment  should  be  made 
to  render  the  correspondence  perfect. 

Note  —When  potassium  permanganate  V.S.  is  to  be  prepared  for  immediate  use,  this  may  be  done 
as  follows :  Dissolve  about  3.3  Gm.  of  pure,  crystallized  potassium  permanganate  in  1000  Cc  of  recently 

1  The  exact  quantity  is  never  weighed,  hut  the  solution  is  adjusted  directly  by  oxalic  acid  or  indirectly  with  sodium 
thiosulphate. 
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boiled  and  cooled  pure  water.  This  is  then  standardized  by  either  of  the  above  methods  and  diluted 
accordingly  with  recently  boiled  and  cooled  pure  water.  Potassium  permanganate  V.S.  made  by  this 
method  without  the  preliminary  boiling  and  standing  deteriorates  readily,  hence  should  be  verified  each 
time  it  is  used. 

Potassium  permanganate  V.S.  should  be  kept  in  well-closed  glass-stoppered  bottles,  and  only  burettes 
provided  with  glass  stop-cocks  should  be  employed  in  titrating  with  it.  Even  when  properly  prepared 
and  preserved,  this  solution  should  be  restandardized  frequently. 

One  Cubic  Centimeter  of  Tenth-Normal  Potassium  Permanganate  V.S.  is  the  equivalent  of: 

Gramme. 

Potassium  Permanganate,  KMnCU 0.0031396 

Calcium  Oxide,  CaO  (as  oxalate)    0.002784 

Iron,  Fe,  in  ferrous  compounds 0.005550 

Ferrous  Carbonate,  FeCOs   0.011505 

Ferrous  Oxide,  FeO  0.007138 

Ferrous  Sulphate,  anhvdrous,  FeS04   0.015085 

Ferrous  Sulphate,  crystals,  FeS04  +  7H20 0.027601 

Ferrous  Sulphate,  dried.  2FeSO«  -f  3H20    0.017767 

Hvdrogen  Dioxide,  H202  0.001688 

Oxalic  Acid,  crystallized,  H2Ca04  +  2HaO 0.006255 

Oxygen,  O  0.000794 

Sodium  Nitrite,  NaNOa   0.0034285 

146.  Tenth-Normal  Potassium  Sulphocyanate  Volumetric  Solution. 

[Vou? Aim's  Solution.] 
KSCN  =  96.53.  9.653  Gm.  in  1000  (V. 

Dissolve  10  Gin.  of  crystals  of  pure  ]M>tassium  sulphocyanate  (No.  96)  in  1000  Cc.  of  water. 

This  solution  is  too  concentrated,  and  has  to  l>e  adjusted  so  as  to  correspond  in  strength  exactly  with 
tenth-normal  silver  nitrate  V.S.  For  this  purpose.  Introduce  into  a  flask  10  Cc.  of  tenth-normal  silver 
nitrate  V.S.,  3  Cc.  of  ferric  ammonium  sulphate  T.N..  and  3  (V.  of  nitric  acid  (free  from  nitrous  com- 
pounds), and  dilute  the  liquid  with  alxnit  1(K>  Cc.  of  distilled  water.  To  this  mixture  add,  from  a 
burette,  in  small  portions  at  a  time,  the  sulphocyanate  solution.  At  lirst,  a  white  precipitate  of  silver 
sulphocyanate  appears,  then,  every  drop  falling  from  the  burette  is  surrounded  by  a  deep  brownish-red 
color  produced  by  ferric  sulphocyanate,  which  disap|>ears  on  vigorous  shaking  of  the  (husk  as  long  as  any 
of  the  silver  nitrate  remains  unchanged  When  all  the  silver  has  been  converted  into  sulphocyanate,  a 
single  additional  drop  of  the  potas-iuin  sulphocyanate  solution  produces  a  l>ro\\  nish-red  color  which  no 
longer  diaappean  on  shaking,  but  oommnmcetas  ■  perceptible  pale  reddish-brown  tint  to  the  contents 
of  the  flask.  Note  the  numlx-r  of  Oc  "f  the  potassium  sulphocyanate  solution  used,  and  dilute  the  whole 
of  the  remaining  solution  so  that  equal  volumes  of  this  and  of  the  tenth-normal  silver  nitrate  V.S.,  at  25° 
C.  (77°  F.),  will  l>e  required  to  produce  the  permanent  reddiah-brown  tint.  (The  same  depth  of  pale 
reddish  brown  tint  to  which  the  volumetric  solution  is  adjusted  must  1m>  attained  when  the  solution  is 
used  for  volumetric  assays.) 

After  the  dilution,  a  new  trial  should  1m>  made,  in  which  50  (V.  of  tenth-normal  silver  nitrate  V.8.,  5 
Cc.  of  ferric  ammonium  sulphate  T.S..  r>  Cc.  of  nitric  acid,  and  200  Oc.  of  water  are  used,  and  there  should 
be  required  exactly  B0  Oc  Of  the  potassium  sulphocyanate  solution,  at  25°  C.  (77°  F.),  to  produce  the  same 
depth  of  a  permanent  pale  reddiah-brown  tint. 

If  necessary,  a  new  adjustment  should  l>e  made,  to  render  the  correspondence  perfect. 

One  Cubic  Centimeter  of  TenA-Normal  PotoutUim  Sulphocyanate  V.S.  in  the  equivalent  of: 

Gramme. 

Potassium  Sulphocyanate,  KSCN  0.009653 

Silver,  Ag 0.010712 

Silver  Nitrate,  AgNOa 0.016869 

147.  Tenth-Normal  Silver  Nitrate  Volumetric  Solution. 

AgNOa  =  168.69.  16.869  Gm.  in  1000  Cc. 

Dissolve  16.869  Gm.  of  silver  nitrate  [Argt  .  U.  S.  P.]  which,  previous  to  weighing,  has  been 

pulverized  and  dried  in  a  covered  porcelain  crucible  in  an  air-bath  at  130°  C.  (266°  F.)  for  one  hour,  in 
sufficient  water  to  measure,  at  25°  (\  |  77°  F.),  exactly  1000  Cc. 

Keep  the  solution  in  dark  amber-colored,  glass-stoppered  vials,  carefully  protected  from  dust  and 
sunlight. 

Note. — Titration  by  tenth-normal  silver  nitrate  V.S.  may  be  conducted  in  various  ways,  adapted  to 
the  special  preparation  to  be  tested  : 

a.  The  titration  of  voluble  chlorides  and  bromides. — To  the  solution  of  an  accurately  weighed  quantity  of 
the  salt,  contained  in  either  a  porcelain  dish  or  a  flask  placed  on  a  white  surface,  sufficient  potassium 
chromate  T.S.  is  added  to  impart  a  yellow  tint,  then  the  tenth-normal  silver  nitrate  V.S.  is  slowly  added 
from  a  burette,  stirring  or  agitating  constantly  until  the  mixture  acquires  a  permanent  red  tint,  due  to  the 
formation  of  red  silver  chromate.    This  method  is  only  suitable  for  neutral  solutions. 

b.  Tfic  titration  of  free  hydrobromic,  hydrochloric,  and  hydriodic  acids  or  tfieir  salts  in  acid  solution,  known 
as  the  Volhard  or  Thiocyanate  {Sulphocyanate)  method  of  residual  titration. — An  accurately  measured  excess 
of  tenth-normal  silver  nitrate  V.S.  is  added  to  the  solution  of  the  halogen  acid  or  its  salt,  and  then 
acidified  with  pure  nitric  acid,  and  the  indicator  (ferric  ammonium  sulphate  T.S.)  added  ;  then  the 
uncombined  excess  of  the  silver  nitrate  V.S.  is  determined  by  titrating  back  with  tenth-normal  potassium 
sulphocyanate  V.S.,  the  end-reaction  being  the  formation  of  "a  permanent  pale  reddish-brown  tint  (due  to 
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ferric  sulphocyanate) .  The  volume  of  the  silver  nitrate  V.S.  originally  added,  less  that  of  the  potassium 
sulphocyanate  V.S.  consumed,  will  give  the  number  of  Cc.  of  the  former  which  were  required  for  the 
precipitation  of  the  halogen.  The  quantity  of  nitric  acid  added  should  be  sufficient  to  remove  the  yellow 
color  produced  by  the  addition  of  the  indicator. 

c.  Titration  till  the  first  appearance  of  a  permanent  precipitate. — This  method  is  applicable  in  the  esti- 
mation of  the  alkali  cyanides  and  hydrocyanic  acid.  When  the  solution  is  used  by  this  method  it  ia 
fifth-normal  instead  of  tenth-normal  solution. 

One  Cubic  Centimeter  of  Tenth-Normal  Silver  Nitrate  V.S.  is  the  equivalent  of: 

Gramme. 

Silver  Nitrate,  AgNOs  0.016869 

Allyl  Iso-thiocyanate,  CS.NC3H5 0.00492 

Ammonium  Bromide,  NH4Br  0.009729 

Ammonium  Chloride,  NH4C1 0.005311 

Ammonium  Iodide,  NH4I 0.014383 

Bromine,  Br  0.007936 

Calcium  Bromide,  CaBr2 0.009926 

Chlorine,  CI    0.003518 

Ferrous  Bromide,  anhydrous,  FeBr2  0.010711 

Ferrous  Iodide,  Fel3    0.015365 

Hydriodic  Acid,  HI 0.012690 

Hydrobromic  Acid,  HBr 0.008036 

Hydrochloric  Acid,  HC1 0.003618 

Hydrocyanic  Acid,  HCN,  to  first  formation  of  precipitate 0.005368 

Hydrocyanic  Acid,  HCN,  potassium  chromate  as  indicator 0.002684 

Iodine,  I 0.012590 

Lithium  Bromide,  LiBr 0.008634 

Potassium  Bromide,  KBr  0.011822 

Potassium  Chloride,  KC1    0.007404 

Potassium  Cyanide,  KCN,  to  first  formation  of  precipitate 0.012940 

Potassium  Iodide,  KI 0.016476 

Potassium  Sulphocyanate,  KSCN 0.009653 

Sodium  Bromide,  NaBr 0.010224 

Sodium  Chloride,  NaCl   0.005806 

Sodium  Iodide,  Nal   0.014878 

Strontium  Bromide,  SrBr2  +  6H20 0.017647 

Strontium  Iodide,  Srl2  +  6H2O    0.022301 

Zinc  Bromide,  ZnBr2 0.011181 

Zinc  Chloride,  ZnCl2   0.006763 

Zinc  Iodide,  Znl2 0.015835 

148.  Tenthnormal  Sodium  Chloride  Volumetric  Solution. 

NaCl  =  58.06.  5.806  Gm.  in  1000  Cc. 

Dissolve  5.806  Gm.  of  pure  sodium  chloride  (see  below)  in  sufficient  water  to  measure,  at  25°  C. 
(77°  F.) ,  exactly  1000  Cc. 

Pure  Sodium  Chloride  may  be  prepared  by  passing  a  current  of  dry  hydrochloric  acid  gas  into  a 
saturated  aqueous  solution  of  the  purest  commercial  sodium  chloride,  collecting  the  crystalline  pre- 
cipitate on  a  filter,  washing  with  a  little  pure  concentrated  hydrochloric  acid,  draining,  pulverizing, 
and  igniting  it  gently  in  a  crucible  heated  to  low  redness,  to  expel  all  traces  of  free  acid.  Care  should 
be  taken  to  avoid  fusion. 

One  Cubic  Centimeter  of  Tenth-Normal  Sodium  Chloride  V.S.  is  the  equivalent  of: 

Gramme. 

Sodium  Chloride,  NaCl   0.005806 

Silver,  Ag 0.010712 

Silver  Nitrate,   AgN03 0.016869 

Silver  Oxide,  Ag20 0.011506 

149.  Double=Normal  Sodium  Hydroxide  Volumetric  Solution. 

NaOH  =  39.76.  79.52  Gm.  in  1000  Cc. 

Dissolve  90  Gm.  of  sodium  hydroxide  [Sodii  Hydroxidum,  U.  S.  P.]  in  sufficient  water  to  measure 
about  1000  Cc. 

For  the  standardization  of  this  approximate  solution  of  sodium  hydroxide  proceed  as  directed  under 
normal  potassium  hydroxide  V.S.  (see  No.  140) ;  25  Cc.  of  the  volumetric  solution,  at  25°  C.  (77°  F.) , 
should  exactly  neutralize  9.339  Gm.  of  pure  potassium  bitartrate  (see  No.  80) . 

Note. — The  same  precautions  should  be  taken  for  protecting  this  solution  from  the  carbon  dioxide  of 
the  air  as  are  prescribed  for  normal  potassium  hydroxide  V.S.  (see  No.  140) . 

150.  Normal  Sodium  Hydroxide  Volumetric  Solution. 

NaOH  =  39.76.  39.76  Gm.  in  1000  Cc. 

Dissolve  54  Gm.  of  sodium  hydroxide  [Sodii  Hydroxidum,  U.  S.  P.]  in  sufficient  water  to  measure 
about  1050  Cc,  and  fill  a  burette  with  a  portion  of  this  liquid. 

For  the  standardization  of  this  approximate  solution  of  sodium  hydroxide,  proceed  as  directed  under 
normal  potassium  hydroxide  V.S.  (see  No.  140) ;  50  Cc.  of  the  volumetric  solution,  at  25°  C.  (77°  F.) ,  must 
exactly  neutralize  9.339  Gm.  of  pure  potassium  bitartrate. 
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N  ote. — The  same  precautions  should  be  taken  for  protecting  this  solution  from  the  carbon  dioxide  of 
the  air  as  are  prescribed  for  normal  potassium  hydroxide  V.S.  (see  No.  140) . 

This  solution  may  be  employed  in  place  of  the  normal  potassium  hydroxide  V.S.  (see  No.  140), 
Tolume  for  volume. 

r  of  Normal  Sodium  Hydroxide  V.S.  it  tht  cquhxdenl  of: 

Gramme. 

Sodium  Hydroxide,  NaOH 0.03976 

Boric  Acid,  HsBOs 0.06154 

Formaldehyde.  CH8<> 0.02979 

Trichloracetic  Acid,  HCaCbjOa 0.16212 

151.  Tenth-Normal  Sodium  Thiosulphate  Volumetric  Solution. 
EbdE  46  Gm.  in  1000  Cc 

Dissolve  I  sodium   thiosuli.l,  .  N  l  1181  insufficient   distilled  water  to  measure  1000  Cc. 

This  trial  -  -i  as  folio* 

T"  h  solution  ..f  shoal  l  <iin.  of  potsaaumi  i<»li<ie  \.  -  of  diluted  sul- 

phur, ed   in  a  flask   of  aUnit   .r>  .  add  slowly,  from  a  burette.  L'O  Cc.  of  tenth- 

normal jw.tAHsn:  taking  after  each  addition,     i  >  atch-glass  on  the  mouth  of  the 

flask  and  allow  it  to  stair  :'.en  dilute  the  solution  with  about  I  distilled  water, 

hdd  iom  -  from  a  buret)  solution  of  Bodiom  thiosulphate,  in  small  portioni 

at  a  i  addition,  and,  t  of  the  operation,  reducing  the  How  to  drops, 


until  the  blue 

mlphato  solution  ■  usumed. 
it  and  the  tentJ  jotasrium 

eondil 


number  of  Cc.  of  the  trial  sodium 
•  n m  s>  thai  equal  volun ■■ 
w  i,l  em  I  h  other  under  the  a) 


will 


' 


pls. —  '  vial  sodium  tJiionulphxte  notation  were  required  t* »  decolorise 

luted  to  that  it 

■  led,  or  the  whole  of  the 

i  the  podium  thioeulphate 

ie  podium  thiosnlphate  solution 
<r  alx>\e  o<-s<  ribed,  in  w  lm  h  exactly  20  <  lc  of  this 
should  '      '      uonnal  <li<  hnmiate 

MBMH]  .  I    ii'  w    :  i  •  i  j '  i  >- 1 1 1 1  <  '  1 1   SB*   lid    l«-   ■■■  •'!<    to  n  nder   th<    .  .  r  r«-  jk  .ro  !<  lice  |m  rfect. 

iil—i  stoppered  bottles,  «- 

■    <•  liquid  feo  be  i<"-t«-.l  eitl  i 

•  .t4*  f rt .in  mi  iodide  milled 

iking  aftet 


addition,  and.  toward  the  end  of  th 


•,..*  to  dr  ■  barged. 


• 


1  i 

I   ':< 
[odil    c        I 

0.002764 
152.    Normal  Sulphuric  Acid  Volumetric  Solution. 


I 
■ 
i 


77°  F.), 

I  !.  (77°  F.).      M' 

nk,  add  L'  ilroj.s  of  methyl- 

i  ydroi  ids  V.S., 

\l  the  (low   to  drops,  until  the 


•■•fully  mix  30  < 
with  -  low  th 

iquid  (w  hich  ■ 
•Is.  from   I 

ut  of  the  solul  '<•  the  number 

naed.     Tl  <  id  dilution  ■ 

equal  i.  tl)    neutralize 

ther. 

Jug  thai  solution  I  red  had  required  exactly   11: 

Iroxide  ^  S  to  11.2  i 

1000  Cc.  to  iilv 

After  the  liquid  is  thus  dilated,  ■  new  trial  BhouM  be  made  in  the  manner  a  nbed  in  which 

nld  requin  i  normal  potassium  hydroxide 

If  necessary,  a  new  ad.'.  the  corresr>ondence 

perfi 

■'  of: 

Gramme. 

Sulphuric  Acid,  absolute,  HaSO« 0-0*» 

Ammonia  Gas,  NHa S" nJ59L 

Ammonium  Carbonate,  (NH4  2<<  'a    °~'/rX 

Ammonium  Carbonate  [17.  S.  P.].  NHaHCX  >s.NH«NHaC<  h 0.0)2003 

Calcium  Hvdroxide,  Ca(OH)a 0.03678 
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One  Cubic  Centimeter  of  Normal  Sulphuric  Acid  V.S.  is  the  evuimleni  of: — (Continued.) 


Lead  Acetate,  crystallised,  Pb'CaHaOala  —  3HsO 0.1S-S    " 

Lead  Subacetate,  wwimiiil  a*  P02O  fCsHaOa) 2 0.135835 

Lithium  Carbonate.  LJ2*  0»  0.036755 

Magnesium  Carbonate.  >H, 2  —  0H2O 0.048226 

Magnesium  Oxid>-  0.02003 

Potassium  Acetate,  KC2II3'  -nition)  0.09744 

Potassium  Bicarbonate.  KI J  0.09941 

Potassium  Bitartrate,  KHCilUOs  farter  ignition)  0J8678 

Potassium  Carbonate,  anhydrous.  KaC03 0.068635 

Potassium  Citrate,  crystallized,  K3C0H.5O1  —  H2O  1 after  ignition)    0.10736 

Potassium  Hydroxide,  K.OH 0.05574 

Potassium  and  Sodium  Tartrate,  ILSaCitUOe  -1-  4HaO  (after  ignition,) 0.14009 

Sodium  Acetate.  MsCaHsl  '2  —  3HaO  (after  ignition, ." 0.13510 

Sodium  Benzoate,  EfsCrHaOi  (after  ignition)   0.14301 

Sodium  Bicarbonate,  N"aHC03 0.08343 

Sodium  Borate,  crystallized,  NaaRiO?  +  lOHaO 0J.8966 

Sodium  Hydroxide,  NaOH 0.03976 

Sodium  Salicylate,  NaCrHsOs  (after  ignition) 0.15889 

Zinc  Oxide,  ZnO   0.04039 

153.  Half-Normal  Sulphuric  Acid  Volumetric  Solution. 

H2SO4  =  m.  in  1000  Co. 

Dilute  500  Cc.  of  normal  sulphuric  acid  with  sufficient  water  to  measure  1000  Cc.  at  25  3  C.  (77°  F.). 

This  standard  solution  is  chiefly  employed  in  the  titration  of  the  organic  salts  of  sodium  and  potas- 
sium in  conjunction  with  methyl-orange  as  indicator.  For  this  purpose  a  special  experiment  ahonM  be 
made  in  which  an  accurately  measured  volume  of  10  Cc.  of  normal  potassium  hydroxide  VJBL  should, 
after  adding  2  drops  of  methyl-orange  T.S.,  require  exactly  20  Cc.  of  the  half-normal  sulphuric  acid 
VJ3.  for  neutralization. 

If  necessary,  an  adjustment  should  be  made  to  render  the  correspondence  perfect 

One  Cubic  Centimeter  of  Half-Normal  Sulphuric  Acid  YJS.  w  the  equmder 

Sulphuric  Acid,  absolute,  H*S04 0.0243375 

Ammonia  Gas,  NH3   Spirit  of  Ammonia)   0.008465 

Potassium  Acetate,  KCaH3Oa  (after  ignition)  IBB 

Potassium  Bicarbonate,  KHO  0.049705 

Potassium  Bitartrate.  KIN '4H4'  »e    sfler  ignition  0.09339 

Potassium  Citrate,  anhydrous.  K3C«H5<>7  'after  ignition) 0.0507 

Potassium  Citrate.  1  Ijntalliwn.  K3CeHs07  —  H20  j  after  ignition) 0.05 :    - 

Potassium  an'  i  -  H   4HaO  (after  ignition) 0.07 ■• 

Sodium  Acetate,  NsCi  H3<  >a  —  3HaO  (after  israir  0.0675-5 

Sodium  Benzoate.  NaCrHsOs  latter  ignition' "150 

Sodium  Carbonate,  anhydrous.  NagCOs -     - 

Sodium  Carbonate,  monohydrated,  Na2C03  —  H20 O.O81 ' 

Sodium  Citrate.  ZNs«4  «H5(\  -  llHaO  (after  ignition^ 0.0591 

Sodium  Salicylate,  NaC7Il5<  »3   after  ignition) 0.07944-5 

154.  Tenth-Normal  Sulphuric  Acid  Volumetric  Solution. 

m.  in  1000  Cc. 

Dilute  100  Cc.  of  normal  sulphuric  acid  with  suffieier  measure  1000  C 

This  standard  solution  is  employed  in  conjunction  with  the  fiftieth-normal  potassium  hydroxide  \  .S. 
in  the  titration  of  alkaloid-,  with  hematoxylin,  cochineal,  or  iodeosin  T.S.  as  an  indicator.  For  this  pur- 
pose a  special  experiment  should  be  made,  in  which  an  accurately  measured  volume  1 :  I  the 


spondence  perfect. 

One  CMe  Centimeter  of  Tenth-Normal  Sidphu-  £  i*  the  e'juiralent  of: 

Sulphuric  Arid,  absolute,  H3SO4 O.OCs 

Potassium  Hydroxide,  KOH IM5S1 

Aconitine.  C34H47NO11 !v  ""-" 

Atropine,  CwHa»N<  '3 O-fg*™ 

Bruoine.  C»H»N«0, J* 

Calcium  II vlroxwe.  Ca^OH)a ~ 

Cephaoline.  CmHuNOi *  £SJ 

Gmchonidme,  C19HaaNaO n\v2X 

Giitchonine,  CiaHaaNsO X'SS 

Combined  Alkaloids  of  Cinchona nantal 

Combine.!  Alkaloids  of  Ipecac IMT--JM 
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One  Cubic  Centimeter  of  Tenth-Normal  Sulphuric  Acid  V.S.  is  the  equivalent  of: — {Continued.) 

Gramme. 

Cocaine,  C17H21NO4 0.03009 

Coniine,  C8Hi7N  0.01262 

Emetine,  CieHaiNOa  0.02453 

Hydrastine,  CaiHaiNOe 0.03803 

Morphine,  crystallized,  C17H19NO8  +  H20 0.03009 

Morphine,  anhydrous,  C17H18NO3 0.02830 

Physostigmine,*Ci6H2iN302 0.02732 

Pilocarpine,  C11H16N2O2 0.02066 

Quinine,  C20H24N2O2 0.03218 

Strychnine,  C21H23N2O2 0.03317 

155.  Fiftieth-Normal  Sulphuric  Acid  Volumetric  Solution. 

H2SO4  =  97.35.  0.9735  Gm.  in  1000  Cc. 

Dilute  20  Cc.  of  normal  sulphuric  acid  V.S.,  or  200  Cc.  of  tenth-normal  sulphuric  acid  V.S.,  with 
sufficient  distilled  water  to  measure,  at  25°  C.  (77°  F.),  1000  Cc.  This  standard  solution  may  be  em- 
ployed in  the  titration  of  alkaloids,  with  hematoxylin,  cochineal,  or  iodeosin  T.S.  as  an  indicator. 

One  Cubic  Centimeter  of  Fiftieth-Normal  Sulphuric  Acid  V.S.  if  the  equivalent  of: 

Gramme. 

Sulphuric  Acid,  absolute,  HsSO-4 0.0009735 

Aconitine,  CmHstN< hi    0.012811 

Atropine,  C17H23M  >3 0.005741 

Cmchonidinc,  Ciel^NaO 0.005841 

Cinchonine,  C19H22N2O 0.005841 

Combined  Alkaloid*  of  Cinchona 0.006139 

Combined  Alkaloids  of  Ipecac    0.004768 

Cocaine,  C17H21NO4 0.006018 

Coniine,  (*Jh7N   0.002524 

Hydrazine,  (  2iH2i.\'Oe 0.007606 

Morphine,  crystallised,  ('i7HiqN<  >s  1   H2O 0.006018 

Morphine,  anhydrous,  Ci7H,9N03 0.005661 

Phyaostigmine,  CisHsiNsOa 0.005464 

Pilocarpme,  ('111116X202 0.004133 

Quinine.  CU0H24N2O2 0.006436 

Strychnine,  CaiHasNtOi  0.006635 

GASOMETRIC    ESTIMATIONS. 

(U.  P.  ]'.  Sth  Rev.) 

In  certain  cases  the  United  States  Pharmacopoeia  (8th  Rev.)  directs  the  strength  of  a  product  or 
chemical  substance  to  l>e  determined  by  the  volume  of  gai  (nitrogen  dioxide)  given  off  during  a  definite 
reaction.     This  volume  is  to  be  determined  by  the  nitrometer  in  the  following  manner: 

Arrange  a  nitrometer  consisting  of  a  measuring  tul>e  (graduated  for  at  least  50  Cc.)  connected  by 
stout  rubber  tubing  with  an  open  equilibrium  tube  (both  tubes,  preferablv,  provided  with  a  globular 
expansion  near  tbe  lower  end)  in  such  a  manner,  by  suitable  clamps  attached  to  a  stand,  that  either  tube 
may  be  readily  and  quickly  clamped  at  a  higher  or  lower  level.  The  stop-cock  of  the  measuring  tube 
having  been  opened,  and  the  open  equilibrium  tube  having  been  raised  to  a  higher  level,  pour  into  the 
latter  a  saturated  aqueous  solution  of  sodium  chloride,  until  the  measuring  tube,  including  the  bore  of 
the  stop-cock,  is  completely  filled.  Then  close  the  latter  and  fix  the  equilibrium  tube  at  a  low  level. 
Having  ascertained  that  the  stop-COck  in  closed  air-tight,  and  having,  if  necessary,  wiped  out  the  grad- 
uated tul>e  of  the  nitrometer,  introduce  into  it  the  prescribed  quantity  of  the  liquid  to  be  tested,  and 
allow  this  to  flow  slowly  into  the  measuring  tube,  being  careful  not  to  admit  any  air.  Follow  it  by 
the  prescribed  quantities  of  the  several  reagents  (potassium  iodide  T.S.,  and  normal  sulphuric  acid  V.S. ). 
When  the  reaction,  which  takes  place  at  once,  moderates,  remove  the  measuring  tube  from  its  clamp, 
and,  being  careful  to  hold  it  constantly  so  that  the  liquid  contained  in  it  stands  at  a  higher  level  than 
that  in  the  equilibrium  tube,  shake  its  contents,  without  permitting  any  gas  to  pass  into  the  open  tube. 
When  the  reaction  has  completely  ceased,  restore  the  tube  to  its  fastening,  and  allow  the  apparatus  and 
contents  to  acquire  the  ordinary  temperature  of  the  room,  which  is  assumed  to  be  at  or  about  25°  C. 
(77°  F.).  Then  adjust  the  two"  tubes  so  that  the  liquid  columns  are  at  exactly  the  same  level,  and  read 
off  the  volume  of  gas  in  the  measuring  tube.  Multiplv  this  figure  by  the  wreight  of  the  substance,  which 
is  the  equivalent  of  1  Cc.  of  nitrogen  dioxide  (see  No"  156,  page  1727).  The  result  will  be  the  weight  of 
the  pure  substance  (nitrite)  contained  in  the  amount  taken  for  the  assay. 

For  pharmaeopceial  purposes  the  determination  will  be  sufficiently  exact  if  the  evolved  gas  be  meas- 
ured at  or  near  25°  C.  (77°  F.). 

Since  temperature  and  barometric  pressure  materially  affect  the  volume  of  the  gas,  the  following 
correction  factors  must  be  used  to  obtain  reasonably  exact  results  when  the  temperature  and  pressure  are 
not  nearly  normal.  The  barometer  correction  is  important  at  any  locality  more  than  250  meters  above 
sea-level :" 


PART   III. 


Tests. 


1727 


Factors  for  Temperature  Corrections. 

(Normal  Temperature,  25°  C.) 


Temperature. 

Factor. 

Temperature. 

Factor. 

Temperature. 

Factor. 

15°  C. 

1.035 

22°  C. 

1.010 

29°  C. 

0.987 

16°  C. 

1.031 

23°  C. 

1.007 

30°  C. 

0.983 

17°  C. 

1.028 

24°  C. 

1.003 

31°  C. 

0.980 

18°  C. 

1.024 

25°  C. 

1.000 

32°  C. 

0.977 

19°  C. 

1.021 

26°  C. 

0.997 

33°  C. 

0.974 

20°  C. 

1.017 

27°  C. 

0.993 

34°  C. 

0.971 

21°  C. 

1.014 

28°  C. 

0.990 

35°  C. 

0.968 

Example. — Assuming  that  the  volume  of  gas  read  off  was  44.5  Cc.  at  32°  C.  (89.6°  F.),  and  it  is 
desired  to  ascertain  the  corresponding  volume  at  25°  C.  (77°  F.),  barometric  pressure  not  being  taken  into 
consideration,  then  the  44.5  Cc.  must  be  reduced  in  the  proportion  of  1  to  0.977  (see  temperature  correc- 
tion factors  above) ,  or  44.5  must  be  multiplied  by  0.977.  The  result  will  be  43.48  (43.4765)  Cc.  as  the 
equivalent  volume  of  gas  at  25°  C.  (77°  F.) . 

Factors  for  Correction  for  Barometric  Pressure. 

(Normal  Barometer,  760  Mm.) 


Barometer  Reading. 

Barometer  Reading. 

Factor. 

Factor. 

Mm. 

Inches. 

Mm. 

Inches. 

790 

31.10 

1.039 

660 

25.98 

0.868 

780 

30.71 

1.026 

650 

25.59 

0.855 

770 

30.31 

1.013 

640 

25.20 

0.842 

760 

29.92 

1.000 

630 

24.80 

0.829 

750 

29.53 

0.987 

620 

24.41 

0.816 

740 

29.13 

0.974 

610 

24.02 

0.803 

730 

28.74 

0.961 

600 

23.62 

0.789 

720 

28.35 

0.947 

590 

23.23 

0.776 

710 

27.95 

0.934 

580 

22.83 

0.763 

700 

27.56 

0.921 

570 

22.44 

0.750 

690 

27.17 

0.907 

560 

22.05 

0.737 

680 

26.77 

0.895 

550 

21.65 

0.724 

670 

26.38 

0.882 

Example. — Assuming  that  the  volume  of  gas  read  off  was  43.48  (43.4765)  Cc.  at  590  Mm.  barometric 
pressure,  and  it  is  desired  to  ascertain  the  corresponding  volume  at  normal  barometric  pressure  (760 
Mm.) ,  temperature  not  being  taken  into  consideration,  then  the  43.48  Cc.  must  be  reduced  in  the  propor- 
tion of  1  to  0.776  (see  barometric  correction  factors  above),  or  43.48  must  be  multiplied  by  0.776.  The 
result  will  be  33.74  Cc.  as  the  equivalent  volume  of  gas  at  normal  barometric  pressure. 

156.  Estimation  of  Nitrogen  Dioxide. 

^n      9Qfi1     t  t  -^  5  at    0°  C.  and  760  Mm.  =  1.3396  Gm. 
JNU  —  jy.»l ,  1  Uter  |  at  250  c  and  76Q  Mm  _  12272  Gm 

One  Cubic  Centimeter  of  Nitrogen  Dioxide  is  the  equivalent  of: 

At  0°  C.  and  760  Mm.  At  25°  C.  and  760  Mm. 

Gramme.  Gramme. 

Nitrogen  Dioxide,  NO  =  29.81 0.0013396  0.0012272 

Amyl  Nitrite,  C5HnN02  =  116.24 0.0052234  0.0047851 

Eth'yl  Nitrite,  C2H6N02  =  74.51 0.0033482  0.0030673 

Sodium  Nitrite,  NaN02  =  68.57    0.0030813  0.0028227 

ALKALOIDAL  ASSAY   BY   IMMISCIBLE   SOLVENTS. 

(U.  S.  P.  8th  Rev.) 
Nearly  all  alkaloids  are  practically  insoluble  in  water,  but  they  are  soluble  in  alcohol,  chloroform, 
ether,  amyl  alcohol,  benzene,  petroleum  benzin,  or  mixtures  of  several  of  these.  The  salts  of  these 
alkaloids,  however,  are  soluble  in  water,  but  practically  insoluble  in  the  above-mentioned  solvents.  The 
process  of  assay  by  immiscible  solvents,  which  is  generally  known  as  the  "shaking  out"  process,  is 
based  on  this  property  of  alkaloids,  and  it  is  carried  out  by  treating  liquid  extracts  that  have  been 
freed  from  alcohol,  with  an  immiscible  solvent  in  the  presence  of  an  excess  of  alkali.  This  liberates 
the  alkaloid,  and,  on  becoming  free,  if  not  so  previously,  it  is  dissolved  by  the  immiscible  solvent.  This 
solution  is  then  separated,  transferred  to  another  container,  and  shaken  with  an  excess  of  acid  largely 
diluted  with  water.  The  acid  combining  with  the  free  alkaloid  forms  a  salt,  which  now  leaves  the  im- 
miscible solvent  and  is  found  in  the  aqueous  solution.  This  process  is  sometimes  repeated,  in  case  the 
alkaloidal  solution  is  still  colored.  The  apparatus  used  in  this  operation  of  shaking  out  is  termed  a  "  sepa- 
rator," and  consists  of  an  oval  or  pear-shaped  glass  vessel,  with  an  opening  at  the  top  supplied  with  a 
well-ground  glass  stopper,  and  an  outlet  tube  at  the  bottom,  provided  with  an  accurately  fitting  glass 
stop-cock.  The  solvents  directed  to  be  used  in  the  TJ.  S.  P.  (8th  Rev.)  are  alcohol,  chloroform,  ether,  and 
various  mixtures  of  these  containing  at  least  75  parts  of  ether  in  100  parts  of  solvent  by  volume.  In  the 
case  of  chloroform,  the  solvent  will  collect  at  the  bottom  of  the  separator,  and  can  be  drawn  off,  but  the 
ethereal  or  ether-chloroform  mixture  will  form  the  upper  portion  of  the  liquid  in  the  separator,  and  the 
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aqueous  layer  must  first  be  drawn  off  into  a  suitable  vessel,  and  the  ethereal  layer  then  transferred  to 
another  vessel.  It  is  not  necessary  or  desirable  to  shake  the  mixture  of  immiscible  solvent  and  water 
violently,  for  a  rotation  of  the  separator  or  a  gentle  shaking  for  about  a  minute  will  answer  all  purposes. 
At  times,  an  emulsion  of  the  water  and  the  solvent  is  formed,  especially  if  the  shaking  is  too  violent  and 
in  order  to  separate  this,  it  is  advisable  to  proceed  as  follows :  If  the  solvent  is  heavier  than  the  water 
add  more  of  the  former,  a  little  water,  and  a  slight  amount  of  alcohol ;  if  the  solvent  is  lighter  than  the 
water,  add  sufficient  saturated  sodium  chloride  solution  or  crystals  of  sodium  chloride.  A  safe  procedure 
to  avoid  the  forming  of  emulsions  is  to  invert  the  separator  several  times,  and  then  to  at  once  begin  ro- 
tating to  keep  the  solvents  well  mixed.  To  insure  a  complete  extraction  of  the  alkaloid,  it  is  desirable  to 
treat  the  liquid  three  times  with  the  immiscible  solvent,  and  this  is  to  be  followed  by  a  rinsing  of  the 
empty  separator  with  repeated  small  portions  of  the  same  solvent.  The  separator  should  not  be  filled  to 
more  than  two-thirds  of  its  capacity  at  any  time,  and  if  its  contents  should  become  heated  by  the  neutrali- 
zation of  acid  by  alkali,  or  vice  irrsn,  it  should  be  cooled  to  the  temperature  of  the  room,  before  opening 
the  stopper,  by  immersing  it  in  running  water.  The  final  operation  must  always  be  the  collection  of  the 
free  alkaloid  by  the  use  of  a  portion  of  the  immiscible  solvent,  drawing  this  off  into  a  beaker,  rinsing  with 
small  portions  of  the  solvent  to  prevent  possible  loss.  The  beaker  is  then  placed  on  a  water- bath  and 
gently  heated,  to  remove  the  solvent  by  evaporation,  leaving  the  alkaloids  in  the  beaker  in  the  dry  form, 
and  usually  in  the  condition  of  a  resinous  or  varnish-like  mass.  It  is  then  either  weighed  as  such  or  dis- 
solved in  volumetric  acid  solution,  delivered  in  measured  quantity  from  a  burette,  and  the  excess  of  the 
acid  titrated  with  volumetric  alkali  solution  with  the  use  of  an  indicator.  Should  the  final  residual  alka- 
loids still  be  slightly  colored,  it  is  preferable  to  employ  iodeosin  as  the  indicator,  as  the  alkaloidal  solution 
contains  ether  and  the  ethereal  layer  retains  in  solution  coloring  matter  or  impurity  which  may  be 
present.     If  the  alkaloids  are  not  colored,  hematoxylin  or  cochineal  may  safely  l>e  uscmI. 

The  quantity  of  alkaloid  is  found  by  multiplying  the  number  of  cubic  centimeters  of  volumetric 
acid  consumed  by  a  constant  factor,  depending  Dpon  the  molecular  weight  of  the  individual  alkaloid 
These  factors  will  he  bund  on  page  17LT),  under  Tenth-Normal  Sulphuric  Acid  V.S.  (No.  154) ,  and  are  used 
throughout  the  text  without  explanation.  The  factor  in  each  ca.se  represents  the  weight  in  grammes  of 
the  alkaloid  required  to  neutralize  1  Cc.  of  volumetric  acid. 

DETERMINATION    OF    THE    OPTICAL    ROTATION    OF    ORGANIC    SUBSTANCES. 

(U.  s.  p.  STH  Bar.) 

Many   Organic  substances  either  liquid  by  nature  OT  in  solution   bl   suitable   solvents,  when   examined 

in  a  specially  constructed  polarising  apparatus  or  polaristrobometer.  exhibit  the  property  of  circular 
polarisation,  or.  in  other  words,  are  capable  of  rotating  the  plane  of  polarisation  of  a  ray  of  li^hteither  to 
the  right  or  to  the  left.  Such  SubstanOSI  are  termed  "optically  active,"  and  when  rotating  to  the  right 
are  designated  as  "dextrorotatory"  or  "dextrogyrate,"  and  when  rotating  to  the  lef  t,  as  "  leevo-rotatory  " 
or  "  laevogyrate."     Substance- which  do  not  i  property  of  optical  rotation  are  termed  "optically 

inactii 

Anions  the  substance-  recognised  by  the   '  ral,   particularly  certain 

ess ential  <»r  volatile  oils,  and  related  bodies,  for  which  the  determination  of  the  angle  of  rotation  of  a 
ray  of  polarized  light,  or.  in  some  osses,  the  proof  of  their  optical  Inactivity,  affords  the  most  simple  and 
positive  evidence  of  their  identity  or  purity. 

The  instruments  used  for  this  purpose  vary  somewhat  in  their  construction.  Those  which  are  most 
generally  adapted  for  the  examination  of  the  substances  mentioned  above  arc  the  Polaristrobometer  of 
Wild,  in  which  the  optical  activity  of  the  substanci  is  manifested  by  the  appearance  or  disappearance  of 
dark,  parallel  stripes,  or  the  so-called  "  half-shadow  "  Instrument  of  Laurent,  in  which  the  two  sides  of  the 
field  of  vision  are  capable  of  becoming  unequally  illuminated.  Both  of  the  instruments  permit  the  angle 
of  rotation  to  be  read  off  in  degrees  or  fractions  of  a  degree  of  a  circle. 

These  optical  determinations  are  best  made  in  a  dark  room,  and  by  means  of  homogeneous  or  mono- 
chromatic light,  the  latter  Uine  obtained  by  introducing  into  a  non-luminous  flame,  on  a  loop  of  platinum 
wire,  a  small  bead  of  fused  sodium  chloride.  The  light  thus  radiated  corresponds  with  the  line  D  of  the 
solar  spectrum. 

Since  the  deviation  of  the  plane  of  polarisation  either  to  the  right  or  to  the  left  of  the  zero  point  is 
directly  proportional  to  the  length  of  the  column  of  liquid,  it  is  important  that  the  observations  should 
Ik1  made  with  tulves  of  a  definite  length,  SUCb  a-  LOO,  50,  Or  26  Mm.  The  selection  of  the  length  of  the 
tube  to  be  employed  is,  however,  usually  dependent  upon  the  depth  of  color  of  the  liquid  and  the  extent 
of  its  optical  rotation. 

The  rotatory  power  of  an  optically  active,  liquid  substance,  observed  with  sodium  light,  and  referred 
to  the  ideal  density  1,  and  in  a  tube  having  a  length  of  1  decimeter  (100  Mm.),  is  designated  as  its  specific 
rotatory  power.  Tins  is  usually  expressed  by  the  term  [a]n.  Since,  however,  not  only  the  density  of  an 
optically  active  Liquid,  but  also  its  rotation,  is  influenced  by  the  temperature,  the  specific  rotation  varies 
with  the  latter.  In  stating  the  specific  rotation  it  is,  therefore,  necessary  to  indicate  at  what  temperature 
the  rotation  and  the  density  of  the  liquid  have  been  determined.  But  for  the  same  temperature  the 
specific  rotation  of  a  pure,  optically  active  liquid  is  always  a  constant  number.  The  temperature  used  in 
the  text  of  the  U.  S.  P.  (8th  Rev.)  "is  25°  C.  (77°  F.). 

For  calculating  the  specific  rotatory  power  of  an  optically  active  liquid  substance,  or  solution  of  an 
optically  active  solid,  the  following  formulas  are  of  general  application  : 

I.  For  liquid  substances  [<z]d  =    ,  .,  , 


II.  For  solutions  of  solids 


or 


r  ,  10000X« 

£a]D=L^pX^ 

10000  X  « 
[«]»  = 


LXc 
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For  calculating  these  formulas  the  determination  of  the  following  factors  is  necessary  : 
a  =  the  angle  of  rotation  of  the  liquid  or  solid  observed  with  sodium  light. 
L  =  the  length  of  the  tube  in  millimeters. 
d  =  the  density  or  specific  gravity  of  the  active  liquid. 
p  =  the  amount  of  active  substance  in  100  parts  by  weight  of  the  solution. 
c  =  the  number  of  grammes  of  active  substance  in  100  cubic  centimeters  of  the  solution. 

ARTICLES  EMPLOYED  IN  CHEMICAL  TESTING  AND  TEST- 
SOLUTIONS  OF  THE  BRITISH  PHARMACOPOEIA. 

The  British  test-solutions  here  given  are  used  for  determining  the  character  of  particular  substances, 
whether  isolated  or  in  composition  ;  thus  enabling  us  to  ascertain  the  identity  of  medicines,  their  purity 
or  impurity,  and  the  character  of  the  foreign  ingredients,  which  may  be  mixed  with  them  accidentally, 
or  with  a  view  to  adulteration. 

Acetic  Acid — "The  Acetic  Acid  of  the  British  Pharmacopoeia."  Br. 

Acetic  Acid,  Glacial — "The  Glacial  Acetic  Acid  of  the  British  Pharmacopoeia."  Br. 

Albumen. — "  The  liquid  white,  separated  from  the  yolk,  of  the  egg  of  Gallus  Bankiva,  var.  domesticus, 
Temminck."  Br. 

Alcohol,  Absolute.— "  The  Absolute  Alcohol  of  the  British  Pharmacopoeia."  Br. 

Alcohol  (90  per  cent.) .  Alcohol  (70  per  cent.). — "The  Alcohol  (90  per  cent.)  and  Alcohol  (70  per 
cent.)  of  the  British  Pharmacopoeia."  Br. 

Alum.—"  The  Alum  of  the  British  Pharmacopoeia."  Br. 

Ammonium  Molybdate.— "A  nearly  white  crystalline  salt,  (NH4)aMoOv"  Br. 

Ammonium  Oxalate. — "  Colorless  crystals,  (COONH^ajHaO,  prepared  by  neutralizing  oxalic  acid 
with  solution  of  ammonia."  Br. 

Ammonium  Thiocyanate.— "A  crystalline  salt,  NH4SCN."  Br. 

Amylic  Alcohol. — "A  liquid  consisting  principally  of  iso-primary  amylic  alcohol,  (CH3)a: 
CH.CHa.CHaOH.  It  may  be  prepared  by  shaking  commercial  fusel  oil  with  a  saturated  solution  of 
common  salt,  separating  the  oily  layer,  submitting  it  to  distillation,  and  collecting  and  reserving  the 
portion  which  distils  between  257°  and  289°  F.  (125°  and  142.8°  C.)."  Br. 

Barium  Chloride. — "Colorless  crystals,  BaCl2,2HaO.  Its  solution  should  not  give  a  precipitate  with 
solution  of  ammonium  hydrosulphide,  and  no  residue  should  remain  after  adding  excess  of  diluted  sul- 
phuric acid,  filtering,  and  evaporating  the  filtrate  to  dryness  in  a  platinum  dish.  Barium  nitrate, 
Ba2NOa,  or  barium  acetate,  (CHaCOOjaBa,  may  be  used  in  place  of  barium  chloride,  but  each  must 
respond  to  the  foregoing  tests."  Br. 

Barium  Hydroxide. — "  Colorless  crystals,  Ba(OH)2,8HaO,  prepared  by  mixing  concentrated  solu- 
tions of  barium  chloride  and  sodium  hydroxide.  The  precipitate  is  purified  by  recrystallization  from 
water.  It  should  be  entirely  soluble  in  water,  the  resulting  solution  should  give  no  precipitate  with 
solution  of  ammonium  hydrosulphide,  and  a  very  slight  residue  should  remain  after  adding  excess  of 
diluted  sulphuric  acid,  filtering,  and  evaporating  the  filtrate  to  dryness  in  a  platinum  dish."  Br. 

Benzol.—"  The  Benzol  of  the  British  Pharmacopoeia."  Br. 

Benzolated  Amylic  Alcohol. — "Benzol,  3  parts  by  volume  ;  Amylic  Alcohol,  1  part  by  volume. 
Mix  ;  decant  from  any  deposited  water."  Br. 

Bismuth  Oxynitrate. — "The  Bismuth  Oxynitrate  of  the  British  Pharmacopoeia."  Br. 

Borax — "The  Borax,  Na2B4O7,10H2O,  of  the  British  Pharmacopoeia."  Br. 

Bromine.— "  The  Bromine  of  commerce."  Br. 

Cadmium  Iodide. — "The  pure  crystals,  Cdl2,  of  commerce."  Br. 

Calcium  Carbonate "The  pure  white  marble,  or  calc-spar,  of  commerce."  Br. 

Calcium  Hydroxide. — "The  Calcium  Hydroxide  of  the  British  Pharmacopoeia."  Br. 

Calcium  Oxide. — "The  Lime  of  the  British  Pharmacopoeia."  Br. 

Calcium  Sulphate. — "Pure  native  calcium  sulphate,  CaS042HaO."  Br. 

Carbon  Bisulphide.— "  The  Carbon  Bisulphide  of  the  British  Pharmacopoeia."  Br. 

Chloroform.— "The  Chloroform  of  the  British  Pharmacopoeia."  Br. 

Citric  Acid "The  Citric  Acid  of  the  British  Pharmacopoeia."  Br. 

Collodion.— "The  Collodion  of  the  British  Pharmacopoeia."  Br. 

Copper. — "The  metal  in  foil,  wire,  or  turnings."  Br. 

Copper  Oxyacetate.— "  The  pure  copper  oxyacetate,  or  verdigris,  of  commerce."  Br. 

Copper  Sulphate.—"  The  Copper  Sulphate  of  the  British  Pharmacopoeia."  Br. 

Ether.— "The  Ether  of  the  British  Pharmacopoeia."  Br. 

Ferric  Chloride.—"  The  pure  anhydrous  ferric  chloride  of  commerce."  Br. 

Ferrous  Sulphate.— "The  Ferrous  Sulphate  of  the  British  Pharmacopoeia."  Br. 

Glycerin.— "  The  Glycerin  of  the  British  Pharmacopoeia."  Br. 

Hydrochloric  Acid.— "The  Hydrochloric  Acid  of  the  British  Pharmacopoeia."  Br. 

Hydrochloric  Acid,  Diluted.—"  The  Diluted  Hydrochloric  Acid  of  the  British  Pharmacopoeia."  Br. 
(109) 
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Hydrochloric  Acid,  Gaseous. — "The  dry  gas,  HC1,  prepared  by  the  interaction  of  sulphuric  acid 
and  common  salt."  Br. 

Hydrogen  Sulphide. — Synonym — Sulphuretted  Hydrogen.  "A  gas  prepared  by  the  action  of  hydro- 
chloric acid  on  ferrous  sulphide.  It  will  be  sufficiently  pure  after  passing  through"  two  wash-bottles  each 
containing  water.  A  solution  of  the  gas  in  water  may  also  be  employed,  but  only  if  it  smells  strongly  of 
the  gas  and  yields  an  abundant  black  precipitate  with  solution  of  lead  subacetate."  Br. 

Indigo. — "A  blue  pigment  prepared  from  various  species  of  Indigofera,  Linn."  Br. 

Iron.— "The  Iron  of  the  British  Pharmacopoeia."  Br. 

Isinglass. — "The  swimming  bladder,  or  sound,  of  various  species  of  Acipenser,  Linn.,  prepared  and 
cut  into  6hreds."  Br. 

Lead  Acetate.— "  The  Lead  Acetate  of  the  British  Pharmacopoeia."  Br. 

Lead  Peroxide. — "  The  pure  lead  peroxide,  Pb02,  of  commerce."  Br. 

Lime. — "The  Lime  of  the  British  Pharmacopoeia."  Br. 

Litmus.— "A  blue  pigment  prepared  from  various  species  of  Roccella,  DC.  Litmus  is  used  in  several 
forms.  For  example,  Solution  of  Litmus  [page  1733]  ;  Blue  Litmus  Paper,  made  by  impregnating  un- 
glazed  white  paper  with  a  solution  of  litmus  ;  and  Red  Litmus  Paper,  made  by  impregnating  the  paper 
with  the  solution  reddened  by  the  previous  addition  of  a  very  minute  quantity  of  sulphuric  acid.  Litmus 
may  also  be  employed  in  the  solid  form."  Br. 

Manganese  Peroxide. — "The  powdered  native  peroxide,  Mn02,  pyrolusite."  Br. 

Methyl-Orange.— "Methyl-orange,  NaO.StVOelUN  :  N.C«H«N(CHa)i,  or  helianthin,  is  prepared  by 
the  combination  of  diasobensenasulphonic  acid  and  dimethylaniline  in  an  alkaline  solution.  Its  warm 
aqueous  solution  should  give  no  precipitate  with  an  alkali  or  with  solution  of  calcium  chloride,  but  an 
orange-yellow  precipitate  with  solution  of  lead  subacetate."  Br. 

Microcosmic  Salt.— "The  salt,  NaNII4IIP04,4H20,  of  commerce."  Br. 

Milk  of  Lime.—"  Lime,  100  grammes  ;  Distilled  water,  200  cubic  centimetres.    Mix."  Br. 

Morphinated  Water. — "  Prepared  by  digesting  pure  morphine  in  Chloroform  Water  for  seven  days  at 
a  temperature  of  60°  F.  ( 15.5°  ('. ),  with  occasional  agitation,  BO  as  to  obtain  a  saturated  solution  of  the 
alkaloid,  and  filtering  from  the  undissolved  morphine."  Br. 

Morphine. — "The  precipitate  obtained  on  adding  solution  of  ammonia,  in  slight  excess,  to  a  solution 
of  a  pure  morphine  salt  in  water,  the  precipitate  being  washed  with  water  until  free  from  ammonium 
salt."  Br. 

Mucilage  of  Qum  Acacia. — "  The  Mucilage  of  Gum  Acacia  of  the  British  Pharmacopoeia."  Br. 

Mucilage  of  Starch.— "Tri tnr.it e  1  gramme  of  Starch  with  a  small  quantity  of  Distilled  Water  to  form 
a  smooth  paste;  add  more  Distilled  Water,  gradually,  to  produce  60  cubic  centimetres  of  mixture;  boil 
for  a  few  minutes,  constantly  stirring  ;  cool.     Mucilage  of  Starch  Bhould  be  recently  prepared."  Br. 

Nitric  Acid.— "The  Nitric  Acid  of  the  British  Pharmacopoeia."  Br. 

Nitric  Acid,  Diluted.-" The  Diluted  Nitric  Acid  of  the  British  Pharmacopoeia."  Br. 

Nitric  Acid,  Fuming. — "Nitric  Acid  of  specific  gravity  L5."  Br. 

Oil  of  Turpentine. — "The  Oil  of  Turpentine  of  the  British  Phannacopcaia."  Br. 

Olive  Oil.— "The  Olive  Oil  of  the  British  Pharmacopoeia."  Br. 

Petroleum  Spirit. — Bynonym — Petroleum  Ether.  "A  colorless,  very  volatile,  end  highly  inflammable 
liquid  obtained  from  petroleum, and  consisting  of  s  mixture  of  the  lower  members  of  the  paraffin  series 
Of  hydrocarbons.     Boiling  point  122°  to  140°  F.  I  60    to  <KJ°  C).     Specific  gravity  0.670  to  0.700."  Br. 

Phenol. — "The  Phenol  of  the  British  Pharmacopoeia."  Br. 

Phenol-Phthalein.— "A  crystalline  substance  produced  by  interaction  of  phenol  and  phthalic 
/Celh.OH 

anhydride.     0^<g£<»  "  * 
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Picric  Acid.—"  Trinitrophenol,  C6I12I .'NOa)sOH,  obtained  by  the  action  of  nitric  acid  on  phenol."  Br. 

Potassium  Bichromate.— "The  Potassium  Bichromate  of  the  British  Pharmacopoeia."  Br. 

Potassium  Chlorate. — "The  Potassium  Chlorate  of  the  British  Pharmacopoeia."  Br. 

Potassium  Chromate.— "The  pure,  neutral,  yellow  crystals,  K2Cr04, of  commerce."  Br. 

Potassium  Cyanide.—"  The  commercial  salt,  containing  at  least  90  per  cent,  of  potassium  cyanide, 
KCN."  Br. 

Potassium  Ferricyanide.— "  The  red  crystalline  salt,  KeFe2Ci2Ni2.  Its  aqueous  solution  should  give 
no  precipitate  or  blue  coloration  with  a  dilute  solution  of  a  pure  ferric  salt."  Br. 

Potassium  Ferrocyanide.— "  The  yellow  crystalline  salt,  K4FeCeN6,3H20,  prepared  by  fusing  together 
potassium  carbonate,  nitrogenous  organic  matter,  and  iron."  Br. 

Potassium  Hydrogen  Sulphite. — Svnonym— Acid  Potassium  Sulphite.  "The  commercial  salt, 
KHS03."  Br. 

Potassium  Hydroxide.— "The  Caustic  Potash  of  the  British  Pharmacopoeia."  Br. 

Potassium  Iodide.— "The  Potassium  Iodide  of  the  British  Pharmacopoeia."  Br. 

Potassium  Permanganate.— "  The  Potassium  Permanganate  of  the  British  Pharmacopoeia."  Br. 

Potassium  Sulphate.— "The  Potassium  Sulphate  of  the  British  Pharmacopoeia."  Br. 
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Powdered  Talc. — "A  natural  magnesium  silicate,  powdered,  and  purified  by  boiling  with  diluted 
hydrochloric  acid,  washing  with  distilled  water  until  neutral  to  litmus,  and  drying."  Br. 

Sodium  Acetate.— "The  pure  commercial  salt,  CH3COONa,3H20."  Br. 

Sodium  Arsenate.—"  The  Sodium  Arsenate  of  the  British  Pharmacopoeia."  Br. 

Sodium  Bicarbonate.— "  The  Sodium  Bicarbonate  of  the  British  Pharmacopoeia."  Br. 

Sodium  Carbonate — "The  Sodium  Carbonate  of  the  British  Pharmacopoeia."  Br. 

Sodium  Chloride.—"  The  Sodium  Chloride  of  the  British  Pharmacopoeia."  Br. 

Sodium  Hydrogen  Sulphite.— Synonym— Acid  Sodium  Sulphite.  "  The  commercial  salt,  NaHSOa."  Br. 

Sodium  Hydroxide. — "The  sodium  hydroxide,  sodium  hydrate,  or  '  caustic  soda,'  of  commerce, occurs 
in  hard  grayish-white  rods  or  cakes,  deliquescent,  very  alkaline  and  corrosive.  It  affords  the  reactions 
characteristic  of  sodium.  It  usually  contains  as  impurities  alumina,  carbonates,  chlorides,  phosphates, 
silicates,  and  sulphates.  A  clear  solution  of  caustic  soda  may  be  used,  instead  of  a  solution  of  Purified 
Sodium  Hydroxide,  in  all  analytical  operations  in  which  the  foregoing  impurities  would  not  vitiate  the 
result.  Purified  Sodium  Hydroxide  may  be  obtained  by  dissolving  caustic  soda  in  ethylic  alcohol, 
filtering  the  solution,  evaporating  it  to  dryness  in  a  silver  dish,  occasionally  adding  distilled  water  during 
the  evaporation.  The  residue  is  Purified  Sodium  Hydroxide.  It  should  yield  no  characteristic  reaction 
with  the  tests  for  phosphates  or  sulphates,  and  not  more  than  the  slightest  reactions  with  the  tests  for 
carbonates.  It  is  not  quite  free  from  alumina.  Pure  Sodium  Hydroxide  may  be  prepared  by  the  inter- 
action of  pure  barium  hydroxide  and  sodium  sulphate,  or  by  the  interaction  of  pure  sodium  and  water. 
A  solution  of  Pure  Sodium  Hydroxide  is  required  only  in  testing  for  small  quantities  of  aluminium."    Br. 

Sodium  Nitrite.— "  The  Sodium  Nitrite  of  the  British  Pharmacopoeia."  Br. 

Sodium  Potassium  Tartrate. — "  The  Sodium  Potassium  Tartrate  of  the  British  Pharmacopoeia."   Br. 

Sodium  Sulphate. — "The  Sodium  Sulphate  of  the  British  Pharmacopoeia."  Br. 

Sodium  Sulphite. — "The  Sodium  Sulphite  of  the  British  Pharmacopoeia."  Br. 

Sodium  Thiosulphate. — Synonym — Sodium  Hyposulphite.  "The  crystalline  salt,  NaaSaOa^HaO. 
2.4644  grammes  should  decolorize  100  cubic  centimetres  of  the  volumetric  solution  of  iodine."  Br. 

Sulphur. — "  The  Sublimed  Sulphur  of  the  British  Pharmacopoeia."  Br. 

Sulphuric  Acid.— "The  Sulphuric  Acid  of  the  British  Pharmacopoeia."  Br. 

Sulphuric  Acid,  Diluted. — "  The  Diluted  Sulphuric  Acid  of  the  British  Pharmacopoeia."  Br. 

Tartaric  Acid. — "The  Tartaric  Acid  of  the  British  Pharmacopoeia."  Br. 

Test  Papers.— "See  'Litmus'  and  'Turmeric'  "    Br, 

Tin.— "Tin,  granulated  by  letting  drops  of  it  in  the  molten  state  fall  into  water.  It  should  yield  no 
reactions  with  the  tests  for  lead,  copper,  iron,  or  zinc."  Br. 

Turmeric— "The  dried  rhizome  of  Curcuma  longa,  Linn.  Turmeric  is  commonly  used  in  the  form  of 
tincture  prepared  from  the  bruised  rhizome,  in  the  proportion  of  1  gramme  to  6  cubic  centimetres  of 
Alcohol  (90  per  cent. )  by  the  process  of  maceration  or  in  the  form  of  paper  prepared  by  steeping  unglazed 
white  paper  in  the  tincture  and  drying."  Br. 

Uranium  Nitrate.— "  The  crystals  of  pure  uranium  nitrate  of  commerce."   Br. 

Water "The  Distilled  Water  of  the  British  Pharmacopoeia."   Br. 

Zinc— "The  laminated  or  granulated  metal.  It  should  be  entirely  dissolved  by  diluted  hydrochloric 
acid.  The  solution  should  yield  no  characteristic  reaction  with  the  tests  for  lead,  copper,  cadmium, 
arsenium,  tin,  and  iron."    Br. 

TEST-SOLUTIONS.     Br. 

Solution  of  Albumen.— "Albumen,  2  cubic  centimetres  ;  Distilled  Water,  8  cubic  centimetres,  or  a 
sufficient  quantity.  Mix  bv  trituration  in  a  mortar,  and  filter  through  clean  tow  first  moistened  with 
Distilled  Water.  Solution  of  Albumen  must  be  recently  prepared.  The  strength  of  the  Solution  may  be 
adjusted  to  suit  particular  requirements."    Br. 

Solution  of  Ammonia.— "  The  Solution  of  Ammonia  of  the  British  Pharmacopoeia."   Br. 

Solution  of  Ammonia,  Strong.— "The  Strong  Solution  of  Ammonia  of  the  British  Pharmaco- 
■pceia.' '   Br. 

Solution  of  Ammonium  Acetate.— "The  Solution  of  Ammonium  Acetate  of  the  British  Pharma- 
copoeia."  Br. 

Solution  of  Ammonium  Carbonate.— "Ammonium  Carbonate,  in  small  pieces,  10  grammes  ;  Solu- 
tion of  Ammonia,  15  cubic  centimetres  ;  Distilled  Water,  sufficient  to  produce  200  cubic  centimetres. 
Dissolve  and  filter."   Br. 

Solution  of  Ammonium  Chloride.— "Ammonium Chloride,  20  grammes;  Distilled  Water, sufficient 
to  produce  200  cubic  centimetres.     Dissolve  and  filter."    Br. 

Solution  of  Ammonium  Chloride  (Nessler's).— "Ammonium  Chloride,  3.15  grammes  ;  Distilled 
Water,  recently  boiled,  and  free  from  ammonia,  sufficient  to  produce  1000  cubic  centimetres.  Dis- 
solve.'''   Br. 

Solution  of  Ammonium  Citrate.— "The  Solution  of  Ammonium  Citrate  of  the  British  Pharma- 
copoeia."  Br. 

Solution  of  Ammonium  Hydrosulphide.— "Saturate  one  hundred  and  twenty  cubic  centimetres 
of  Solution  of  Ammonia  with  washed  Hydrogen  Sulphide  ;  add  eighty  cubic  centimetres  of  Solution  of 
Ammonia.    The  Solution  should  be  freshly  prepared."    Br. 
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Solution  of  Ammonium  Molybdate. —"Ammonium  Molybdate,  20  grammes;  Distilled  Water, 
sufficient  to  produce  200  cubic  centimetres.    Dissolve  and  niter.      Br. 

Solution  of  Ammonium  Oxalate.— "Ammonium  Oxalate,  5  grammes;  Distilled  Water,   warm, 

sufficient  to  produce  200  cubic  centimetres.    Dissolve  and  filter."   Br. 

Solution  of  Ammonium  Thiocyanate.— "Ammonium  Thiocyanate,  5  grammes ;  Distilled  Water, 
sufficient  to  produce  200  cubic  centimetres.    Dissolve  and  filter."   Br. 

Solution  of  Auric  Chloride. — "  Pure  Gold  of  commerce,  in  leaf,  1  gramme;  Nitric  Acid,  1.5  cubic 
centimetres  ;  Hydrochloric  Acid,  7  cubic  centimetres  ;  Distilled  Water,  a  sufficient  quantity.  Place  the 
Gold  in  a  flask  with  the  Nitric  Acid  and  six  cubic  centimetres  of  tbe  Hvdrochloric  Acid,  first  mixed  with 
four  cubic  centimetres  of  the  Distilled  Water,  and  digest  until  it  is  dissolved.  Add  one  cubic  centimetre  of 
Hydrochloric  Acid.  Evaporate  in  a  basin  at  a  temperature  not  exceeding  212°  F.  (100°  C.)  until  acid 
vapors  cease  to  be  given  off.  Dissolve  the  auric  chloride  thus  obtained  in  fifty  cubic  centimetres  of 
Distilled  Water."   Br. 

Solution  of  Barium  Chloride.—"  Barium  Chloride,  in  crystals,  20  grammes  ;  Distilled  Water,  suffi- 
cient to  produce  200  cubic  centimetres.    Dissolve  and  filter."   Br. 

Solution  of  Barium  Hydroxide. — "  Barium  Hydroxide,  10  grammes ;  Distilled  Water,  recently 
boiled,  sufficient  to  produce  200  cubic  centimetres.    Dissolve  and  filter."    Br. 

Solution  of  Boric  Acid. — "  Boric  Acid,  5  grammes  ;  Alcohol  (90  per  cent.),  sufficient  to  produce  200 
cubic  centimetres.    Dissolve  and  filter."   Br. 

Solution  of  Bromine.— "  Bromine,  1  cubic  centimetre;  Distilled  Water,  sufficient  to  produce  150 
cubic  centimetres.  Place  the  Bromine  in  a  bottle  furnished  with  a  well-fitting  stopper,  and  pour  in  the 
Distilled  Water;  shake  several  times.     Keep  the  Solution  in  a  dark  place."   Br. 

Solution  of  Cadmium  Iodide.— "Cadmium  Iodide,  5  grammes;  Distilled  Water,  sufficient  to  pro- 
duce 100  cubic  centimetres.     Dissolve  and  filter."   Br. 

Solution  of  Calcium  Chloride.— "Calcium  Chloride,  fused,  20  grammes  ;  Distilled  Water,  sufficient 
to  produce  200  cubic  centimetres.    Dissolve  and  filter."   Br. 

Solution  of  Calcium  Sulphate.—"  Calcium  Sulphate,  2.5  grammes  ;  Distilled  Water,  200  cubic  centi- 
metres. Rub  the  Calcium  Sulphate  in  a  porcelain  mortar  for  a  few  minutes  with  twenty  cubic  centimetres 
of  the  Distilled  Water  ;  6hake  the  mixture  thus  obtained  with  the  rest  of  the  Distilled  Water  ;  set  aside  ; 
filter."    Br. 

Solution  of  Chlorinated  Soda.— "The  Solution  of  Chlorinated  Soda  of  the  British  Pharmaco- 
poeia." Br. 

Solution  of  Chlorine.  —  "  Produced  by  saturating  Distilled  Water  with  chlorine.  The  chlorine  may 
be  obtained  by  the  interaction  of  Hydrochloric  Acid  and  Manganese  Peroxide,  and  should  be  purified  by 
passing  through  B  small  quantity  of  water  contained  in  a  wash-bottle.  The  solution  should  be  recently 
prepared."    Br. 

Solution  of  Chromic  Acid.— "The  Solution  of  Chromic  Acid  of  the  British  Pharmacopoeia."  Br. 

Solution  of  Copper  Acetate. — "Copper Oxyaoetate,  Lo  fine  powder,  20  grammes;  Acetic  Acid,  40 
cubic  centimetres  ;  Distilled  Water,  sufficient  to  produce  200  cubic  centimetres.  Dilute  the  Acetic  Acid 
with  twenty  cubic  centimetree  of  the  Distilled  Water;  digest  t  lie  Copper  Oxyacetate  in  the  mixture  at  a 
temperature  not  exceed  i  i  ig  2 12°  F.  (100°  C),  with  repeated  stirring;  continue  heating  until  a  dry  residue 
is  obtained.  Digest  the  product  in  one  hundred  and  sixty  cubic  centimetres  of  Boiling  Distilled  Water; 
make  up  the  required  volume  with  Distilled  Water  ;  filter."    Br. 

Solution  of  Copper  Ammonio-Sulphate.— "  Copper  Sulphate,  in  crystals,  10  grammes  ;  Solution  of 
Ammonia,  a  sufficient  quantity  ;  Distilled  Water,  sufficient  to  produce  200  cubic  centimetres.  Dissolve 
the  Copper  Sulphate  in  one  hundred  and  sixty  cubic  centimetres  of  the  Distilled  Water,  and  cautiously 
add  the  Solution  of  Ammonia  to  the  liquid  until  the  precipitate  first  formed  is  nearly  dissolved  ;  filter  the 
product;  finally  make  up  the  required  volume  with  Distilled  Water.  A  concentrated  solution  may  be 
prepared  by  using  a  smaller  quantity  of  distilled  water."   Br. 

Solution  of  Copper  Sulphate.— "Copper  Sulphate,  20  grammes  ;  Distilled  Water,  sufficient  to  pro- 
duce 200  cubic  centimetres.     Dissolve,  and  filter  if  necessary."   Br. 

Solution  of  Ferric  Chloride.— "  See  '  Test-Solution  of  Ferric  Chloride '  [page  1734]."  Br. 

Solution  of  Ferric  Sulphate.— "  The  Solution  of  Ferric  Sulphate  of  the  British  Pharmacopoeia."  Br. 

Solution  of  Ferrous  Sulphate.—"  Ferrous  Sulphate,  4  grammes  ;  Distilled  Water,  sufficient  to  pro- 
duce 200  cubic  centimetres.  Dissolve  and  filter.  The  Solution  of  Ferrous  Sulphate  should  be  recently 
prepared."  Br. 

Solution  of  Hydrogen  Peroxide.— "  The  Solution  of  Hydrogen  Peroxide  of  the  British  Pharma- 
copoeia." Br. 

Solution  of  Indigo  Sulphate.— "  Indigo,  drv  and  in  fine  powder,  0.2  gramme  ;  Sulphuric  Acid,  200 
cubic  centimetres.  Mix  the  Indigo  with  two  cubic  centimetres  of  the  Sulphuric  Acid  in  a  small  test-tube, 
and  heat  in  boiling  water  for  an  hour  ;  pour  the  product  into  the  remainder  of  the  acid  ;  shake  the  mix- 
ture ;  decant  the  clear  liquid."  Br. 

Solution  of  Iodine.— "The  Volumetric  Solution  of  Iodine  [page  1738]."  Br. 

Solution  of  Isinglass.— "  Isinglass,  in  shreds,  4  grammes  ;  Distilled  Water,  warm,  sufficient  to  pro- 
duce 200  cubic  centimetres.  Mix,  and  digest  for  half  an  hour  on  a  water-bath  with  repeated  shaking,  and 
filter  through  clean  moistened  tow.    Solution  of  Isinglass  must  be  recently  prepared."  Br. 

Solution  of  Lead  Acetate.— "Lead  Acetate,  20  grammes  ;  Distilled  Water,  recently  boiled,  sufficient 
to  produce  200  cubic  centimetres.    Dissolve  and  filter."  Br. 
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Solution  of  Lead  Subacetate — "The  Strong  Solution  of  Lead  Subacetate  of  the  British  Pharma- 
copoeia ;  or  the  same,  more  or  less  diluted."   Br. 

Solution  of  Lime. — Synonym—  Solution  of  Calcium  Hydroxide.  "  The  Solution  of  Lime  of  the 
British  Pharmacopoeia."   Br. 

Solution  of  Litmus.— "  Litmus,  in  powder,  20  grammes;  Alcohol  (90  per  cent.),  200  cubic  centi- 
metres ;  Distilled  Water,  200  cubic  centimetres.  Boil  the  Litmus  with  eighty  cubic  centimetres  of  the 
Alcohol  for  one  hour  ;  pour  away  the  clear  liquid  ;  repeat  this  operation  with  sixty  cubic  centimetres  of 
the  Alcohol ;  and  a  third  time  with  the  remainder  of  the  Alcohol.  Digest  the  washed  Litmus  in  the 
Distilled  Water,  and  filter."   Br. 

Solution  of  Magnesium  Ammonio-Sulphate. — "  Magnesium  Sulphate,  20  grammes  ;  Ammonium 
Chloride,  40  grammes ;  Solution  of  Ammonia,  84  cubic  centimetres  ;  Distilled  Water,  160  cubic  centi- 
metres. Dissolve  the  Magnesium  Sulphate  and  Ammonium  Chloride  in  the  Distilled  Water ;  add  the 
Solution  of  Ammonia,  and  set  the  mixture  aside  for  a  few  days  in  a  well-closed  bottle ;  decant  and 
filter."    Br. 

Solution  of  Magnesium  Sulphate.—"  Magnesium  Sulphate,  20  grammes  ;  Distilled  Water,  sufficient 
to  produce  200  cubic  centimetres.    Dissolve  and  filter."   Br. 

Solution  of  Mercuric  Chloride.— "  See  '  Test-Solution  of  Mercuric  Chloride '  [page  1734]."   Br. 

Solution  of  Mercurous  Nitrate. — "Mercury,  2  grammes  ;  Nitric  Acid,  1  cubic  centimetre  ;  Distilled 
Water,  a  sufficient  quantity.  To  the  Mercury,  in  a  small  dish,  add  one  cubic  centimetre  of  Distilled 
Water  and  the  Nitric  Acid,  and  set  the  whole  aside  for  twenty-four  hours  in  a  cool  dark  place  ;  drain  the 
resulting  crystals  ;  dissolve  them  in  two  hundred  cubic  centimetres  of  Distilled  Water."   Br. 

Solution  of  Methyl  Orange. — "Methyl  Orange,  0.4  gramme;  Alcohol  (90  per  cent.),  50  cubic 
centimetres  ;  Distilled  Water,  sufficient  to  produce  200  cubic  centimetres.    Dissolve."   Br. 

Solution  of  Phenol-Phthalein — "  Phenol-phthalein,  0.4  gramme  ;  Alcohol  (90  per  cent.),  120  cubic 
centimetres  ;  Distilled  Water,  sufficient  to  produce  200  cubic  centimetres.  Dissolve.  The  Solution  should 
be  colorless."   Br. 

Solution  of  Picric  Acid. — "  Picric  Acid,  1  gramme  ;  Distilled  Water,  sufficient  to  produce  150  cubic 
centimetres.    Dissolve."   Br. 

Solution  of  Platinic  Chloride. — "Platinum  foil  of  commerce,  10  grammes ;  Hydrochloric  Acid,  60 
cubic  centimetres ;  Nitric  Acid,  10  cubic  centimetres ;  Distilled  Water,  sufficient  to  produce  200  cubic 
centimetres.  Heat  the  Platinum  foil  with  the  Hydrochloric  Acid  to  about  176°  P.  (80°  C.) ;  add  the 
Nitric  Acid  very  gradually  ;  evaporate  the  solution  to  dryness  on  a  water-bath  ;  moisten  the  residue  with 
a  few  drops  of  Hydrochloric  Acid  ;  again  evaporate  to  dryness ;  dissolve  the  residue  in  sufficient  Distilled 
Water  to  produce  two  hundred  cubic  centimetres  of  the  Solution."   Br. 

Solution  of  Potassio-Cupric  Tartrate.—  Synonym — Fehling' s  Solution. 

"No.  1.  Copper  Sulphate,  in  crystals,  34.64  grammes  ;  Sulphuric  Acid,  0.5  cubic  centimetre  ;  Distilled 
Water,  sufficient  to  produce  500  cubic  centimetres.    Dissolve. 

No.  2.  Sodium  Potassium  Tartrate,  176  grammes  ;  Sodium  Hydroxide,  77  grammes  ;  Distilled  Water, 
sufficient  to  produce  500  cubic  centimetres.  Dissolve.  Mix  equal  volumes  of  the  solutions  No.  1  and 
No.  2  at  the  time  of  using."   Br. 

Solution  of  Potassio= Mercuric  Iodide. — Synonym — Nessler's  Reagent.  "Potassium  Iodide,  7 
grammes  ;  Mercuric  Chloride,  a  sufficient  quantity  ;  Sodium  Hydroxide,  24  grammes  ;  Distilled  Water, 
sufficient  to  produce  200  cubic  centimetres.  Dissolve  the  Potassium  Iodide  and  two  and  a  half  grammes 
of  Mercuric  Chloride  in  one  hundred  and  sixty  cubic  centimetres  of  Distilled  Water  ;  to  this  liquid  add 
a  cold  saturated  aqueous  solution  of  Mercuric  Chloride,  with  constant  stirring,  until  a  slight  red  precipi- 
tate remains  ;  add  the  Sodium  Hydroxide  ;  when  the  latter  has  dissolved  add  a  little  more  of  the  aqueous 
solution  of  Mercuric  Chloride,  and  make  up  to  the  required  volume  with  Distilled  Water."    Br. 

Solution  of  Potassium  Acetate. — "  Potassium  Acetate,  20  grammes;  Distilled  Water,  sufficient  to 
produce  200  cubic  centimetres.     Dissolve  and  filter."    Br. 

Solution  of  Potassium  Acid  Tartrate. — "Digest  excess  of  Acid  Potassium  Tartrate  in  Distilled 
Water;  filter."   Br. 

Solution  of  Potassium  Carbonate. — "Potassium  Carbonate,  20  grammes;  Distilled  Water,  suffi- 
cient to  produce  200  cubic  centimetres.     Dissolve  and  filter."   Br. 

Solution  of  Potassium  Chromate. — "Potassium  Chromate,  20  grammes  ;  Distilled  Water,  sufficient 
to  produce  200  cubic  centimetres.     Dissolve  and  filter."   Br. 

Solution  of  Potassium  Cyanide. — "Potassium  Cyanide,  20  grammes  ;  Distilled  Water,  sufficient 
to  produce  200  cubic  centimetres.     Dissolve  and  filter."   Br. 

Solution  of  Potassium  Ferricyanide. — "Potassium  Ferricyanide,  in  crystals,  10  grammes;  Dis- 
tilled Water,  sufficient  to  produce  200  cubic  centimetres.  Dissolve  and  filter.  This  Solution  should  be 
freshly  prepared."   Br. 

Solution  of  Potassium  Ferrocyanide.—" Potassium  Ferrocyanide,  in  crystals,  10  grammes;  Dis- 
tilled Water,  sufficient  to  produce  200  cubic  centimetres.    Dissolve  and  filter."   Br. 

Solution  of  Potassium  Hydroxide.— "  The  Solution  of  Potash  of  the  British  Pharmacopoeia."  Br. 

Solution  of  Potassium  Hydroxide,  Alcoholic— "  Potassium  Hydroxide,  20  grammes  ;  Alcohol  (90 
per  cent.) ,  sufficient  to  produce  200  cubic  centimetres.    Dissolve  and  filter."    Br. 

Solution  of  Potassium  Iodide "Potassium  Iodide,  20  grammes  ;  Distilled  Water,  sufficient  to  pro- 
duce 200  cubic  centimetres.     Dissolve  and  filter."   Br. 

Solution  of  Potassium  Permanganate.— "  The  Solution  of  Potassium  Permanganate  of  the  British 
Pharmacopoeia."   Br. 
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Solution  of  Pyroxylin.— "  The  Collodion  of  the  British  Pharmacopoeia."  Br. 

Solution  of  Silver  Ammonio-Nitrate. — "Silver  Nitrate,  in  crystals,  5  grammes;  Solution  of  Am- 
monia, 10  cubic  centimetres,  or  a  sufficient  quantity ;  Distilled  Water,  sufficient  to  produce  200  cubic 
centimetres.  Dissolve  the  Silver  Nitrate  in  one  hundred  and  sixty  cubic  centimetres  of  the  Distilled 
Water,  and  cautiously  add  the  Solution  of  Ammonia  to  the  liquid  until  the  precipitate  first  formed  is 
nearly  dissolved ;  set  aside;  decant;  finally  make  up  to  the  required  volume  with  Distilled  Water."   Br. 

Solution  of  Silver  Nitrate. — "Silver  Nitrate,  10  grammes;  Distilled  Water,  sufficient  to  produce 
200  cubic  centimetres.     Dissolve."   Br. 

Solution  of  Sodium  Acetate. — "Sodium  Acetate,  20  grammes;  Distilled  Water,  sufficient  to  pro- 
duce 200  cubic  centimetres.    Dissolve  and  filter."   Br. 

Solution  of  Sodium  Carbonate. — "  Sodium  Carbonate,  20  grammes  ;  Distilled  Water,  sufficient  to 
produce  200  cubic  centimetres.    Dissolve  and  filter."   Br. 

Solution  of  Sodium  Hydroxide. — "Purified  Sodium  Hydroxide,  40  grammes;  Distilled  Water, 
sufficient  to  produce  200  cubic  centimetres.     Dissolve  and  filter."    Br. 

Solution  of  Sodium  Phosphate. — "Sodium  Phosphate,  in  crystals,  20  grammes;  Distilled  Water, 
sufficient  to  produce  200  cubic  centimetres.     Dissolve  and  filter."    Br. 

Solution  of  Sodium  Sulphate. — "  Sodium  Sulphate,  20  grammes  ;  Distilled  Water,  sufficient  to  pro- 
duce 200  cubic  centimetres.     Dissolve  and  filter."   Br. 

Solution  of  Stannous  Chloride.— "Tin,  granulated,  40  grammes;  Hydrochloric  Acid,  120  cubic 
centimetres ;  Distilled  Water,  sufficient  to  produce  200  cubic  centimetres.  Dilute  the  Acid  in  a  flask  with 
forty  cubic  centimetres  of  the  Distilled  "H  ater,  and,  having  added  the  Tin,  apply  heat  gently  until  gas 
ceases  to  bo  evolved  ;  make  up  to  the  required  volume  with  Distilled  Water,  allowing  the  undissolved  Tin 
to  remain  in  the  Solution."    Br. 

Solution  of  Sulphurous  Acid.  — "The  Sulphurous  Acid  of  the  British  Pharmacopoeia."   Br. 

Solution  of  Tannic  Acid.  "Tannic  Acid,  20  grammes;  Distilled  Water,  sufficient  to  produce  200 
cubic  centimetres.     Dissolve.     Solution  of  Tannic  Acid  should  bo  freshly  prepared."   Br. 

Solution  of  Tartarated  Antimony.  "Tartarated  Antimony,  10  grammes  ;  Distilled  Water,  boiling, 
sufficient  to  produce  200  cubic  centimetres.  Dissolve  ami  Alter.  Solution  of  Tartarated  Antimony 
should  be  freshly  prepared."    Br. 

Solution  of  Tartaric  Acid.  -"  Tartaric  Acid,  in  crystals,  25  grammes;  Alcohol  (90  per  cent.),  50 
cubic  centimetres;  Distilled  Water,  suliicient  to  produce  200  cubic  centimetres.  Dissolve  the  Tartaric 
Acid  in  one  hundred  and  thirty  cubic  centimetre!  oi  the  Distilled  Water;  add  the  Alcohol ;  make  up  to 

the  required  Volume  With  Distilled  Water."    Hr. 

Solution  of  Uranium  Nitrate.—"  Uranium  Nitrate,  10  grammes;  Distilled  Water,  suliicient  to  pro- 
duce 200  cubic  centimetres."   Br. 

Test-Solution  of  Ferric  Chloride. — "  Dissolve  10  grammes  of  commercial  anhydrous  Ferric 
Chloride  in  suliicient  Distilled  Water  to  produce  200  cubic  centimetres  of  solution.   Filter  if  necessary."  Br. 

Test-Solution  of  Mercuric  Chloride.— "  Mercuric  Chloride,  lOgramines  ;  Distilled  Water,  boiling, 
sufficient  to  produce  200  cubic  centimetres.     Dissolve  and  filter."    Br. 

TESTS  FOR  SUBSTANCES  MENTIONED  IN  THE  TEXT  OF  THE  BRITISH 

PHARMACOPOEIA. 

Acetates.—"  Neutral  acetates  are  decomposed  by  heat,  yielding  vapors  which  possess  a  characteristic 
acetous  odor.  Hydrogen  nettle  and  ethyl  acetate  have  characteristic  odors.  Acetates  when  warmed 
with  sulphuric  acid  yield  vapors  of  hydrogen  acetate  ;  or,  when  warmed  with  sulphuric  acid  and  a  small 
quantity  of  alcohol  (90  per  cent.),  yield  ethyl  acetate.  Test-solution  of  ferric  chloride  affords  a  deep  red 
coloration  with  neutral  or  faintly  acid  acetates,  and  the  resulting  liquid  on  boiling  yields  a  reddish-brown 
precipitate.  On  adding  hydrochloric  acid  the  red  solution  turns  yellow.  On  adding  test-solution  of 
mercuric  chloride  the  red  color  is  not  discharged  (distinction  from  thiocyanates) .  Dry  acetates  heated 
with  (a  very  minute  proportion  of)  arsenious  anhydride  yield  (the  highly  poisonous)  cacodyl  oxide, 
recognizable  by  its  characteristic  smell."   Br. 

Aluminium.— "Solution  of  ammonia  or  solution  of  ammonium  hydrosulphide  affords  a  white 
gelatinous  precipitate,  soluble  in  hydrochloric  acid,  in  acetic  acid,  and  in  solution  of  potassium  hydroxide 
or  solution  of  sodium  hydroxide,  "but  nearly  insoluble  in  solution  of  ammonia  and  in  solutions  of  am- 
monium salts,  and  quite  insoluble  when  the  solutions  are  boiled.  Solution  of  ammonium  oxalate  causes 
no  precipitate."    Br. 

Ammonium  Salts.— "Ammonium  salts  volatilize  when  strongly  heated,  generally  without!  residue. 
When  heated  with  solution  of  potassium  hydroxide,  or  with  solution  of  sodium  hydroxide,  ammonium 
salts  evolve  ammonia,  recognizable  by  its  odor.  Solution  of  platinic  chloride  affords  with  ammonium 
salts  acidulated  with  hydrochloric  acid  a  yellow  crystalline  precipitate,  especially  in  the  presence  of 
alcohol.  On  ignition,  "this  precipitate  leaves  a  residue  of  platinum  only.  A  concentrated  solution 
of  tartaric  acid  produces  in  concentrated  solutions  of  ammonium  salts  a  white  crystalline  precipitate, 
especially  in  the  presence  of  much  alcohol.  Solution  of  potassio-mercuric  iodide  affords  a  brown  pre- 
cipitate, or  a  reddish-brown  coloration,  or,  in  excessively  dilute  solutions  of  ammonium  salts,  a  yellowish 
tinge."  Br. 

Antimony "  Hvdrogen   sulphide  yields,  in  slightly  acid  solutions,  an  orange-colored   precipitate, 

soluble  in  solution  of  potassium  hvdroxide,  in  ammonium  hydrosulphide,  and  in  the  strongest  hydro- 
chloric acid  with  evolution  of  hvdrogen  sulphide,  but  almost  insoluble  in  solution  of  tbe  official  Ammo- 
nium Carbonate  and  in  solution  of  potassium  hydrogen  sulphite.    Hydrogen,  generated  by  the  interaction 
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of  zinc  and  diluted  sulphuric  acid,  partially  converts  antimony  compounds  into  hydrogen  antimonide. 
A  cold  porcelain  tile  held  in  the  flame  of  this  gas  acquires  a  dark  metallic  deposit,  which  is  not  appre- 
ciably dissolved  by  solution  of  chlorinated  soda.  The  gas,  when  passed  into  solution  of  silver  nitrate, 
causes  a  black  precipitate  containing  antimony  and  silver,  and  on  the  cautious  addition  of  solution  ot 
ammonia  the  supernatant  liquid  yields  no  yellow  precipitate.  If  one  end  of  a  strip  or  rod  of  zinc  be 
allowed  to  rest  on  a  platinum  capsule  containing  the  acidulated  antimony  solution,  the  other  end  being 
in  the  liquid,  hydrogen  antimonide  is  not  evolved,  but  the  antimony  is  precipitated  on  the  platinum  as 
a  black,  adherent,  non-granular  stain,  insoluble  in  hydrochloric  acid.  Copper  foil  precipitates  antimony 
from  solutions,  and  the  antimony  may  be  volatilized  by  heat,  condensing  as  a  white  amorphous  sublimate 
of  oxides  of  antimony  near  to  the  copper."  Br. 

Arsenium. — "  Hydrogen  sulphide  affords  in  solutions  containing  hydrochloric  acid  a  yellow  precipi- 
tate, soluble  in  solution  of  potassium  hydroxide,  potassium  carbonate,  ammonium  hydrosulphide,  and 
potassium  hydrogen  sulphite,  and  in  solution  of  the  official  Ammonium  Carbonate,  but  reprecipitated 
on  addition  of  hydrochloric  acid.    The  precipitate  is  insoluble  in  the  strongest  hydrochloric  acid. 

Nascent  hydrogen,  generated  by  the  interaction  of  zinc  and  diluted  sulphuric  acid,  converts  arse- 
nium compounds  into  hydrogen  arsenide.  A  cold  porcelain  tile  held  in  the  name  of  this  gas  acquires  a 
dark  metallic  deposit,  which  is  readily  dissolved  by  solution  of  chlorinated  soda.  The  gas,  when  passed 
into  excess  of  solution  of  silver  nitrate,  causes  a  black  precipitate  of  silver,  and  the  cautious  addition  of 
solution  of  ammonia  to  the  supernatant  liquid  causes  a  yellow  precipitate.  Hydrogen,  generated  by  the 
interaction  of  zinc  and  solution  of  potassium  hydroxide  or  sodium  hydroxide,  converts  arsenium  com- 
pounds into  hydrogen  arsenide.  This  gas  gives  a  black  stain  to  filtering  paper  soaked  with  solution  of 
silver  nitrate  and  placed  as  a  cap  over  the  tube  in  which  the  test  is  being  performed.  Hydrogen  anti- 
monide is  not  evolved  from  antimony  compounds  under  similar  circumstances.  The  operation  should 
be  performed  in  an  atmosphere  which  is  free  from  hydrogen  sulphide.  Stannous  chloride  dissolved  in 
a  large  excess  of  hydrochloric  acid  gives  on  boiling  with  a  solution  containing  arsenium  a  brownish- 
black  precipitate.  Bright  copper  foil  precipitates  arsenium  from  solutions  acidulated  by  hydrochloric 
acid,  and  the  arsenium  may  be  volatilized  by  heat  in  an  open  tube,  when  it  condenses,  at  some  distance 
from  the  copper,  as  a  white  sublimate  of  characteristic  octahedral  crystals.  Arsenites. — Solutions  of 
arsenites  yield  a  yellow  precipitate  with  solution  of  silver  ammonio-nitrate.  Arsenates. — Solutions  of 
arsenates  yield  a  reddish-chocolate  precipitate  with  solution  of  silver  ammonio-nitrate.  Solution  of  mag- 
nesium ammonio-sulphate  affords  a  white  crystalline  precipitate."  Br. 

Bismuth.— "  Hydrogen  sulphide  affords  a  brownish-black  precipitate,  insoluble  in  solution  of 
potassium  hydroxide,  of  potassium  cyanide,  in  diluted  hydrochloric  acid,  and  in  ammonium  hydrosul- 

Ehide,  but  decomposed  and  dissolved  by  boiling  nitric  acid.  Solution  of  potassium  hydroxide,  sodium 
ydroxide,  or  ammonia,  except  in  the  presence  of  citrates,  yields  a  white  precipitate  insoluble  in  excess 
of  the  precipitant.  Dilute  solution  of  sodium  chloride  in  large  excess  gives  in  solutions  which  are  not 
too  acid  a  white  precipitate,  insoluble  in  tartaric  acid.  Solution  of  potassium  chromate  gives  a  yellow 
precipitate,  soluble  in  dilute  nitric  acid,  insoluble  in  solution  of  potassium  hydroxide.  Stannous  chlo- 
ride dissolved  in  a  concentrated  solution  of  potassium  hydroxide  gives  a  black  precipitate  when  added 
in  excess  to  a  solution  containing  bismuth.  Diluted  sulphuric  acid  does  not  precipitate  bismuth 
salts."  Br. 

Bromates. — "From  bromates  solution  of  sulphurous  acid  liberates  bromine,  recognizable  by  its 
odor  and  appearance.  After  ignition  with  charcoal  bromates  are  converted  into  bromides,  and  the 
latter  yield  their  characteristic  reactions."  Br. 

Bromides  or  Hydrobromides.—"  Solution  of  silver  nitrate  gives  a  yellowish  curdy  precipitate, 
readily  soluble  in  solution  of  potassium  cyanide,  somewhat  soluble  in  strong  but  almost  insoluble  in 
weak  solution  of  ammonia,  and  insoluble  in  nitric  acid.  Solution  of  sodium  nitrite  with  the  addition 
of  diluted  hydrochloric  acid  does  not  liberate  bromine  from  a  bromide.  Solution  of  chlorine  liberates 
bromine  soluble  in  two  or  three  drops  of  carbon  bisulphide  or  of  chloroform,  and  forming  a  reddish 
solution.  Bromine  is  liberated  when  a  bromide  is  heated  with  sulphuric  acid  and  manganese  peroxide, 
lead  peroxide,  or  potassium  bichromate,  the  vapor  giving  an  orange-yellow  color  to  filter-paper  soaked 
in  mucilage  of  starch.  In  testing  for  bromides  in  the  presence  .of  iodides,  all  iodine  should  first  be 
removed  by  boiling  the  aqueous  solution  with  excess  of  lead  peroxide."  Br. 

Cadmium. — "Hydrogen  sulphide  yields  a  yellow  precipitate,  insoluble  in  cold  dilute  hydrochloric 
acid,  in  solutions  of  ammonium  hydrosulphide,  of  potassium  hydroxide,  and  of  potassium  cyanide,  but 
soluble  in  nitric  acid,  in  hot  diluted  hydrochloric  acid,  and  in  hot  diluted  sulphuric  acid.  Solution  of 
potassium  hydroxide  and  solution  of  sodium  hydroxide  afford  white  precipitates  insoluble  in  excess. 
Solution  of  ammonia  gives  a  white  precipitate  readily  soluble  in  excess."  Br. 

Calcium.— "Solution  of  ammonium  carbonate  yields  a  white  precipitate,  which,  after  boiling  well 
and  setting  aside  the  mixture,  is  insoluble  in  solution  of  ammonium  chloride.  Solution  of  ammonium 
oxalate  gives  a  white  precipitate,  soluble  in  hydrochloric  acid,  but  insoluble  in  acetic  acid.  Solution  of 
potassium  chromate  gives  no  precipitate."  Br. 

Carbonates  and  Bicarbonates. — "Dilute  acids  cause  an  effervescence  of  carbonic  anhydride, 
which  is  odorless,  and  causes  a  white  precipitate  in  solution  of  lime,  or  in  solution  of  barium  hydroxide. 
Soluble  carbonates  afford  a  brownish-red  precipitate  with  test-solution  of  mercuric  chloride,  bicarbonates 
a  whitish  precipitate  ;  the  former  yield  a  white  precipitate  with  a  cold  solution  of  magnesium  sulphate, 
the  latter  do  not."  Br. 

Chlorides  or  Hydrochlorides.— "Solution  of  silver  nitrate  affords  a  white  curdy  precipitate,  soluble 
in  solution  of  ammonia  or  solution  of  potassium  cyanide,  but  insoluble  in  nitric  acid.  A  solid  chloride 
or  hydrochloride  when  subjected  to  distillation  with  sulphuric  acid  and  potassium  bichromate,  yields  a 
reddish-brown  distillate,  which  is  decomposed  by  water.  The  resulting  solution  when  nearly  neutralized 
gives  a  yellow  precipitate  with  solution  of  lead  acetate  or  solution  of  barium  chloride,  and  a  mixed  red 
and  white  precipitate  with  solution  of  silver  nitrate,  of  which  the  red  portion  is  dissolved  by  nitric  acid, 


1736  Tests.  part  hi. 

and  both  portions  by  solution  of  ammonia.  Heated  with  manganese  peroxide  and  sulphuric  acid,  chlo- 
rides or  hydrochlorides  yield  chlorine,  recognizable  by  its  odor  and  by  giving  a  blue  color  with  solution 
of  potassium  iodide  and  mucilage  of  starch."  Br. 

Citrates. — "Citrates  become  charred  when  heated.  Solution  of  calcium  chloride  added  in  excess 
affords,  when  boiled  with  a  neutral  solution  of  a  citrate,  a  white  precipitate,  insoluble  in  solution  of  potas- 
sium hydroxide,  but  soluble  in  solution  of  ammonium  chloride  and  in  solutions  of  alkaline  citrates. 
Solution  of  silver  nitrate  causes  in  solutions  of  neutral  citrates  a  white  precipitate  soluble  in  solution  of 
ammonia.  A  mirror  is  not  formed  on  the  sides  of  the  tube  when  the  ammoniacal  solution  is  warmed 
(distinction  from  tartrates)."  Br. 

Copper. — "  Hydrogen  sulphide  or  solution  of  ammonium  hydrosulphide  yields  in  solutions  which  are 
not  strongly  acid  a  brownish-black  precipitate,  insoluble  in  diluted  hydrochloric  acid  and  in  solution  of 
potassium  hydroxide,  almost  insoluble  in  solution  of  ammonium  hydrosulphide,  but  decomposed  and 
dissolved  by  boiling  nitric  acid,  and  when  freshly  precipitated  soluble  in  solution  of  potassium  cyanide. 
Solution  of  potassium  hydroxide  gives  a  bulky  light  blue  precipitate  which  becomes  brownish  black  on 
boiling.  The  light  blue  precipitate  is  soluble  in  a  very  large  excess  of  a  concentrated  solution  of  potas- 
sium hydroxide,  forming  a  blue  solution.  In  the  presence  of  soluble  tartrates  or  citrates  the  light  blue 
precipitate  dissolves  at  once  in  the  solution  of  potassium  hydroxide,  yielding  a  blue  liquid  which  is  not 
affected  on  boiling.  Dextrose  and  other  sugars  act  similarly,  but  the  resulting  solution,  on  warming, 
affords  a  yellowish-red  to  bright  red  precipitate.  In  the  presence  of  non-volatile  organic  acids  solution 
of  potassium  hvdroxide  produces  no  precipitate,  but  on  the  addition  of  the  reagent  the  solution  becomes 
deep  blue.  Solution  of  ammonia  or  of  ammonium  carbonate  added  in  small  quantity  to  a  neutral  solution 
of  a  copper  salt  gives  a  greenish-blue  precipitate  which  readily  dissolves  in  excess  of  solution  of  ammonia, 
forming  a  deep  blue  solution.  This  blue  coloration  is  perceptible  in  highly  dilute  solutions.  Solution 
of  potassium  ferrocyanide  gives  a  reddish-brown  precipitate,  or  in  very  dilute  solutions  a  reddish-brown 
coloration,  unaffected  by  dilute  acids  but  decomposed  by  solution  of  potassium  hydroxide.  Metallic  iron 
receives  a  reddish  coating  of  copper  when  placed  in  a  solution  of  a  copper  salt."  Br. 

Cyanides. — "Solution  of  silver  nitrate  affords  :i  white  curdy  precipitate,  soluble  in  solution  of  potas- 
sium cyanide,  in  solution  of  ammonia,  and  in  boiling  concentrated  nitric  acid.  If  to  a  soluble  cyanide 
be  added  a  few  drops  of  a  mixed  solution  of  ferrous  and  ferric  salts,  then  of  solution  of  sodium  hydroxide, 
and  lastly  exceM  of  hydrochloric  acid,  ft  precipitate  of  Prussian  blue  results.  Insoluble  cyanides  decom- 
pose when  heated,  evolving  cyanogen,  Which  burns  with  I  characteristic  peach-colored  flame."  Br. 

Hydrobromides.  -See  "  Bromides,"  page  1  . 

Hydrochlorides.— See  "Chlorides,"  page  1. 

Iodates. — "Solution  of  silver  nitrate  gives  a  white  crystalline  precipitate,  sparingly  soluble  in  water 
and  in  dilute  nitric  acid,  but  readily  dissolved  by  solution  of  ammonia.  Solution  of  sulphurous  acid 
when  added  to  the  ammoniacal  solution  gives  a  pale  yellow  precipitate.  A  mixed  solution  of  potassium 
iodide  and  tartaric  acid  in  a  solution  of  an  iodate  yiefds  iodine,  which  affords  a  blue  color  with  mucilage 
of  starch.  Solution  of  barium  chloride  gives  a  white  precipitate  nearly  insoluble  in  water  and  soluble 
with  difficulty  in  diluted  nitric  acid.  On  the  addition  of  mucilage  of  starch  and  solution  of  sulphurous 
acid  a  blue  color  is  produced."  Br. 

Iodides. — "Solution  of  silver  nitrate  affords  ■  curdy  yellow  precipitate,  insoluble  in  nitric  acid  and 
almost  insoluble  in  solution  of  ammonia,  but  soluble  in  solution  of  potassium  cyanide.  Solution  of  mer- 
curous  nitrate  produces  a  green  precipitate,  insoluble  in  diluted  nitric  acid,  soluble  in  solution  of  potas- 
sium iodide.  Test-solution  ot  mercuric  chloride  yields  a  scarlet  precipitate,  slightly  soluble  in  excess  of 
tin-  reagent,  and  very  soluble  in  solution  of  potassium  iodide.  Solution  of  lead  acetate  causes  a  yellow 
precipitate,  soluble  in  diluted  nitric  acid  ami  soluble  in  boiling  water.  From  the  latter  solution  the  pre- 
cipitate separates  Ln golden  crystalline  scab*  as  the  solution  cools.  Solution  of  copper  sulphate;,  mixed 
with  the  solution  of  ferrous  sulphate  or  ol  sulphurous  acid,  affords  a  whitish  precipitate,  Boluble  in  solution 
of  ammonia,  sparingly  soluble  in  hydrochloric  acid.  A  small  quantity  of  solution  of  chlorine  or  bromine, 
or  a  solution  of  sodium  nitrite  and  diluted  hydrochloric  acid,  liberates  iodine.  A  very  minute  quantity 
of  free  iodine  produces  an  intense  blue  coloration  with  mucilage  of  starch.  If  liquid  containing  free 
iodine  be  shaken  with  carbon  bisulphide,  the  iodine  is  dissolved  by  the  carbon  bisulphide  and  communi- 
cates a  violet  color  to  it."  Br. 

Iron. — "  Reactions  common  to  Ferrous  and  Ferric  salts  :  Solution  of  ammonium  hydrosulphide  yields, 
in  neutral  solutions,  a  black  precipitate  soluble  in  cold  diluted  hydrochloric  acid  with  evolution  of  hydro- 
gen sulphide.  Solution  of  potassium  ferrocyanide  gives  a  blue  precipitate,  or  a  white  precipitate  rapidly 
turning  blue,  insoluble  in  dilute  hydrochloric  acid,  decomposed  by  solution  of  potassium  hydroxide  or  by 
solution  of  sodium  hydroxide. 

Reactions  characteristic  of  Ferrous  salts:  Hydrogen  sulphide  causes  no  precipitate  in  a  slightly  acid 
solution.  Solution  of  potassium  ferricyanide  affords  a  dark  blue  precipitate,  insoluble  in  dilute  hydro- 
chloric acid,  decomposed  by  solution  of  potassium  hydroxide  or  solution  of  sodium  hydroxide.  (Berric 
salts  give  a  reddish-brown  coloration  but  no  precipitate  with  this  reagent.)  Ferrous  salts  mixed  with 
solution  of  potassium  or  sodium  hydroxide  give  a  dull  green  precipitate. 

Reactions  characteristic  of  Ferric  salts  :  Hydrogen  sulphide  gives  a  white  precipitate  of  sulphur. 
Solution  of  ammonium  thiocvanate  produces  a  blood-red  coloration,  which  is  discharged  on  the  addition 
of  test-solution  of  mercuric  chloride.  Solution  of  tannic  acid  yields  a  bluish-black  coloration  or  precipi- 
tate with  ferric  salts,  and,  more  slowly,  with  ferrous  salts.  Solution  of  potassium,  sodium,  or  ammonium 
hydroxide  causes  a  reddish-brown  precipitate,  soluble  in  solution  of  citric  or  tartaric  acid,  and  not  formed 
in  the  presence  of  citrates  and  tartrates."   Br. 

Lead "  Hvdrochloric  acid  affords,  except  in  very  weak  solutions,  a  white  precipitate  soluble  in 

boiling  water.  "The  aqueous  solution  as  it  cools  deposits  the  lead  chloride  in  the  crystalline  form. 
Hvdrogen  sulphide  in  not  very  stronglv  acid  solutions  yields  a  black  precipitate  insoluble  in  dilute  hydro- 
chloric acid,  solution  of  potassium  hydroxide,  and  solution  of  ammonium  hydrosulphide.    It  is  decom- 
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poBed  by  boiling  with  diluted  nitric  acid,  being  partly  converted  into  soluble  lead  nitrate  and  partly  into 
white  insoluble  lead  sulphate  and  sulphur.  Diluted  sulphuric  acid  causes  a  white  precipitate  almost 
insoluble  in  water,  and  still  less  soluble  in  dilute  sulphuric  acid  and  in  alcohol,  but  soluble  in  solution  of 
ammonium  acetate.  Solution  of  potassium  chromate  produces  a  yellow  precipitate  readily  soluble  in 
solution  of  potassium  hydroxide,  in  strong,  hot  nitric  acid,  sparingly  soluble  in  diluted  nitric  acid, 
insoluble  in  acetic  acid.  Solution  of  potassium  hydroxide  gives  a  white  precipitate  soluble  in  excess  of 
the  reagent,  but  insoluble  in  solution  of  ammonia."   Br. 

Magnesium. — "Solution  of  ammonium  carbonate,  in  the  presence  of  solution  of  ammonium  chloride, 
affords  no  precipitate.  Solution  of  sodium  phosphate,  or  solution  of  sodium  arsenate,  in  the  presence  of 
ammonium  salts  and  solution  of  ammonia,  yields  a  white  crystalline  precipitate.  Solution  of  potassium, 
sodium,  ammonium,  barium,  or  calcium  hydroxide  causes  a  white  precipitate,  insoluble  in  excess  of  the 
reagent,  but  soluble  in  solution  of  ammonium  chloride."   Br. 

Mercury. — "  Keactions  common  to  Mercurous  and  Mercuric  salts  :  Hydrogen  sulphide  yields  a  black 
precipitate,  insoluble  in  solution  of  ammonium  hydrosulphide  and  in  boiling  diluted  nitric  acid.  Copper 
foil  immersed  in  a  solution  free  from  excess  of  nitric  acid  becomes  coated  with  a  deposit  of  mercury 
which  on  rubbing  becomes  bright,  and  from  which  the  mercury  may  be  volatilized  by  heat  and  obtained 
in  globules.  Solution  of  stannous  chloride  reduces  mercuric  salts,  first  to  mercurous  salts  and  then  to 
metallic  mercury. 

Reactions  characteristic  of  Mercurous  salts  :  Hydrochloric  acid  affords  a  white  precipitate  insoluble 
in  water,  which  is  blackened  by  solution  of  ammonia.  Solution  of  potassium  or  sodium  hydroxide  pro- 
duces a  black  precipitate  of  mercurous  oxide,  and  solution  of  ammonia  a  black  precipitate  of  a  mercurous- 
amido  salt.    Solution  of  potassium  iodide  gives  a  green  precipitate  soluble  in  excess  of  the  precipitant. 

Reactions  characteristic  of  Mercuric  salts  :  Solution  of  ammonia  affords  a  white  precipitate.  Solu- 
tions of  potassium  or  sodium  hydroxide  yield  a  yellow  precipitate  of  mercuric  oxide.  Solution  of  potas- 
sium iodide  produces  a  scarlet  precipitate,  soluble  in  excess  of  the  precipitant,  and  in  a  considerable 
excess  of  the  solution  of  the  mercuric  salt."   Br. 

Nitrates. — "  Ferrous  sulphate  and  sulphuric  acid,  when  added  to  a  solution  of  a  nitrate  in  such  a  way 
that  the  acid  forms  a  stratum  below  the  aqueous  solution,  cause  a  purple  or  brown  coloration  at  the 
junction  of  the  two  liquids.  Nitrates  liberate  red  fumes  when  warmed  with  sulphuric  acid  and  copper. 
Nitrates  discharge  the  color  of  solution  of  indigo  sulphate  containing  excess  of  sulphuric  acid,  especially 
if  the  mixture  is  warmed."   Br. 

Nitrites. — "  On  the  addition,  to  a  solution  of  a  nitrite,  of  a  few  drops  of  diluted  sulphuric  acid,  solu- 
tion of  potassium  iodide,  and  mucilage  of  starch,  a  blue  color  is  produced.  Diluted  sulphuric  acid  affords 
red  fumes.    Solution  of  ferrous  sulphate  and  acetic  acid  yield  a  deep  brown  color."   Br. 

Oxalates. — "  Solution  of  calcium  chloride  affords  a  white  precipitate,  soluble  in  hydrochloric  acid,  but 
insoluble  in  acetic  acid.  Solution  of  silver  nitrate  yields  a  white  precipitate,  soluble  in  solution  of 
ammonia  and  in  diluted  nitric  acid.  Most  oxalates  are  on  ignition  converted  into  carbonates.  Oxalates 
do  not  char  when  heated  with  sulphuric  acid,  but  yield  carbonic  oxide  and  carbonic  anhydride."   Br. 

Phosphates  (Ortho-).— "Solution  of  silver  ammonio-nitrate  yields  in  solution  of  ortho-phosphates  a 
light  yellow  precipitate  readily  soluble  in  solution  of  ammonia  and  in  cold  dilute  nitric  acid.  Test- 
solution  of  ferric  chloride,  in  the  presence  of  ammonium  acetate  or  other  acetate,  yields  a  whitish  precipi- 
tate, insoluble  in  acetic  acid.  Solution  of  magnesium  ammonio-sulphate  affords  a  white  crystalline 
precipitate.  Excess  of  solution  of  ammonium  molybdate,  containing  much  nitric  acid,  produces,  on 
warming,  a  yellow  precipitate."    Br. 

Potassium.— "Solution  of  platinic  chloride  affords  with  moderately  strong  solutions  of  potassium 
chloride  (or  with  other  potassium  salts  if  hydrochloric  acid  be  present)  a  yellow  crystalline  precipitate, 
which,  upon  ignition,  leaves  a  residue  of  potassium  chloride  and  platinum.  Potassium  compounds 
moistened  with  hydrochloric  acid  communicate  a  violet  coloration  when  introduced,  on  platinum  wire, 
into  the  flame  of  a  spirit  lamp  or  Bunsen  burner."    Br. 

Selenium  and  Tellurium.— "  Selenium  and  Tellurium  may  occur  in  compounds  of  bismuth.  To 
detect  these  elements,  dissolve  the  compound  in  nitric  acid,  add  solution  of  sodium  chloride  or  ammo- 
nium chloride,  and  dilute  freely  with  water.  The  filtrate  from  the  precipitated  oxychloride,  mixed  with 
excess  of  sodium  sulphite,  should  give  no  precipitate  or  coloration  even  after  twelve  hours."  Br. 

Silica.— "  Silica,  after  exposure  to  a  red  heat,  is  insoluble  in  acids,  and  is  not  dissolved  in  a 
bead  of  microcosmic  salt  when  heated  to  fusion  in  the  blow-pipe  flame.  The  result  of  its  fusion  with 
alkalies  is  soluble  in  water,  the  solution  yielding  a  gelatinous  precipitate  on  the  addition  of  hydrochloric 
acid."   Br. 

Silver.—"  Hydrochloric  acid  and  other  chlorides  afford  a  white  curdy  precipitate,  soluble  in  solution 
of  ammonia,  but  insoluble  in  nitric  acid.  Solution  of  potassium  chromate,  in  the  absence  of  chlorides, 
bromides,  and  iodides,  affords  a  red  precipitate."   Br. 

Sodium.—"  Sodium  compounds,  moistened  with  hydrochloric  acid,  communicate  a  yellow  coloration 
when  introduced,  on  platinum  wire,  into  the  flame  of  a  spirit  lamp  or  Bunsen  burner."   Br. 

Starch.— "When  starch  is  boiled  with  water,  the  mixture,  on  cooling,  affords  a  deep  blue  coloration 
on  the  addition  of  solution  of  iodine.  When  boiled  for  some  minutes  with  water  acidulated  with  hydro- 
chloric acid,  and  then  made  alkaline  with  sodium  hydroxide,  a  red  precipitate  is  formed  on  further 
boiling  after  the  addition  of  solution  of  potassio-cuprio  tartrate.  The  varieties  of  starch  may  be  distin- 
guished by  their  microscopical  characters."   Br. 

Sulphates. — "Solution  of  barium  chloride  affords  a  white  precipitate  insoluble  in  hydrochloric 
acid."    Br. 

Sulphides.— "  The  official  sulphides,  hydrosulphides,  and  sulphurated  compounds  evolve  hydrogen 
sulphide  when  boiled  with  strong  hydrochloric  acid.    Sulphonal  and  thiocyanates  do  not  evolve  hydrogen 
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sulphide  when  treated  in  this  way.  If  fused  with  sodium  carbonate,  mixed  with  a  small  proportion  of 
potassium  nitrate,  they  afford  a  mass  which,  when  dissolved  in  water,  responds  to  the  tests  for  sul- 
phates."  Br. 

Sulphites. — "  Hydrochloric  acid  liberates  sulphurous  anhydride,  a  colorless  gas  with  a  pungent  smell 
of  burning  sulphur.  Hydrochloric  acid  and  zinc  being  added,  hydrogen  sulphide,  recognizable  by  its 
odor,  is  liberated.    Sulphites  decolorize  solution  of  iodine."   Br. 

Tartrates. — "  Tartrates  become  charred  when  heated.  Solution  of  calcium  chloride  added  in  excess 
to  a  solution  of  a  neutral  tartrate  affords  a  white  granular  precipitate,  soluble,  when  fresh,  in  cold,  moder- 
ately concentrated  solution  of  potassium  hydroxide,  from  which  it  is  precipitated  on  boiling.  It  is  also 
soluble  in  tartaric  acid.  Solution  of  silver  nitrate  yields  a  white  precipitate,  soluble  in  solution  of 
ammonia  and  in  nitric  acid.  The  ammoniacal  solution  is  reduced  on  heating,  and  deposits  metallic  silver 
as  a  mirror  on  the  sides  of  the  test-tube.  A  concentrated  solution  of  potassium  acetate  gives  a  white 
precipitate  in  moderately  concentrated  solutions  when  acidulated  with  acetic  acid  and  well  stirred,  and 
especially  on  the  addition  of  alcohol  (90  per  cent.).  If  to  the  solution  of  tartaric  acid  in  water,  or  of  a 
tartrate  acidulated  with  acetic  acid,  be  added  a  drop  of  solution  of  ferrous  sulphate,  then  a  few  drops  of 
solution  of  hydrogen  peroxide,  and  finally  an  excess  of  solution  of  potassium  hydroxide,  a  purple  or 
violet  color  will  be  produced."    Br. 

Tellurium.— See  "Selenium/'  page  1787. 

Thiosulphates. — "  Hydrochloric  acid  gives  a  yellow  precipitate  and  liberates  sul  hurous  anhydride, 
recognizable  by  its  odor.  Hydrochloric  acid  and  zinc  liberate  hydrogen  sulphide.  Thiosulphates  decolorize 
solution  of  iodine."    Br. 

Tin. — "Metallic  zinc  placed  in  a  solution  of  any  tin  salt  acidulated  with  hydrochloric  acid  precipi- 
tates the  whole  of  the  tin  in  metallic  scales  or  as  a  gray  sponge.  The  metal,  separated  from  the  liquid, 
is  soluble  in  boiling  concentrated  hydrochloric  acid,  and  the  solution,  which  contains  stannous  chloride, 
gives  with  test-solution  of  mercuric  chloride  a  white  precipitate  of  calomel,  which  becomes  gray  from 
separation  of  metallic  mercury,  if  excels  of  tin  salt  is  present."    Br. 

Zinc. — "Solution  of  ammonium  hydrosulphide  yields  with  neutral,  and  hydrogen  sulphide  with 
alkaline,  solutions  a  white  precipitate,  soluble  in  hydrochloric  acid,  but  insoluble  in  acetic  acid.  Solu- 
tion of  potassium  hydroxide  or  of  ammonia  affords  a  white  precipitate,  soluble  in  excess  of  either 
reagent.  Solution  of  potassium  ferrocyanide  produces  a  white  precipitate,  insoluble  in  diluted  hydro- 
chloric acid."   Br. 

TEST-SOLUTIONS  FOR  VOLUMETRIC  ESTIMATIONS.     Br. 

"The  following  apparatus  is  required  in  the  preparation  and  use  of  these  solutions.  1.  A  glass  flask 
which,  when  tilled  to  a  mark  on  the  neck,  contains  1000  grammes  of  distilled  water  at  f>0°  F.  (15.5°  C). 
Tins  tlask  is  described  at  the  'one-litre  flask.'  and  is  Med  in  ordinary  analytical  operations  to  measure 
1000  cubic  centimetres,  m  it  is  customary  for  the  sake  of  convenience  to  make  the  measurement  of 
liquids  with  metric  apparatus  winch  has  thus  been  graduated  at  60°  V.  (15.5°  C).  2.  A  graduated 
cylindrical  jar  which,  when  filled  to  the  zero  mark  at  (K)°  F.  (15.5°  C.),  contains  1000  grammes  of 
distilled  water,  and  is  divided  into  1(K)  equal  parts,  each  of  which  is  taken  as  corresponding  to  10  cubic 
centimetres,  g.  A  burette.  A  graduated  tube  which,  when  filled  bo  the  zero  mark  at  60°  F.  (15.5°  C). 
holds,  within  the  graduated  portion,  60  grammes  of  distilled  water;  the  graduated  portion  is  divided 
into  50  equal  pans,  each  of  which  is  taken  as  corresponding  to  1  cubic  centimetre,  and  each  such 
division  is  subdivided  into  10  equal  part*.  A  Standard  Litre  contains  1  kilogramme  (1000  grammes)  of 
distilled  water  at  the  temperature  of  maximum  density  (89. 2°  F.  or  4°  C.),and  at  the  barometric  pressure 
of  760  millimetres  of  mercury.  One-thousandth  part  of  a  standard  Litre  (one  millilitre)  is,  strictly 
speaking,  equivalent  to  L.00016  cubic  centimetres,  or  one  oubic  centimet  W84  millilitre.    Any 

litre-meaenre  or  other  piece  of  volumetric  apparatus  not  actually  marked  '60°  !•'.'  or  '15.6°  C  is  to  be 
taken  as  having  reference  to  the  standard  Litre  graduated  at  39.2°  F.or4°C.  Volumetric  solutions, 
before  being  used,  should  be  shaken,  in  order  that  they  may  be  throughout  of  uniform  strength.  They 
should  also  be  preserved  in  stoppered  bottles."  /.v. 

Volumetric  Solution  of  Iodine.— (Iodine.  1  =125.9.)  "  Iodine,  12.59  grammes  ;  Potassium  Iodide. 
18  grammes  ;  Distilled  Water,  a  sufficient  quantity.  The  Iodine  should  be  pure.  It  may  be  obtained 
pure  by  mixing  the  official  '  Iodunr  with  one-fourth  of  its  freight  of  dry  potassium  iodide,  resubliming, 
and  leaving  the  resulting  crystals  for  a  few  hours  under  a  glass  '•hade  placed  over  a  dish  containing  con- 
centrated sulphuric  acid.  Put  the  Iodine  and  the  Potassium  Iodide  (which  should  be  pure),  with  about 
20  cubic  centimetres  of  Distilled  Water,  into  the  one-litre  flask  ;  gently  ajritate  until  solution  is  complete  ; 
then  dilute  the  solution  with  Distilled  Water  until  it  measures  1000  cubic  centimetres.  The  strength  of 
this  Solution  should  be  verified  by  the  aid  of  pure  arsenious.  anhydride,  pure  barium  thiosulphate,  or 
other  suitable  substance,  and  the  Solution  (a)  be  either  strengthened  or  diluted,  so  that  1000  cubic  centi- 
metres shall  contain  exactly  12.59  grammes  of  iodine;  or  (b)  have  its  actual  strength  noted,  so  that  calcu- 
lations may  be  made  accordingly  when  the  Solution  is  used."  Br. 

Volumetric  Solution  of  Potassium  Bichromate. — (Potassium  Bichromate,  K2O2O7  =  292.3.) 
"  Potassium  Bichromate,  4.87  grammes  ;  Distilled  Water,  a  sufficient  quantity.  Put  the  Potassium  Bi- 
chromate into  the  one-litre  flask  ;  dissolve  it  in  about  half  a  litre  of  Distilled  Water  ;  dilute  the  solution 
with  Distilled  Water  until  it  has  the  exact  bulk  of  1000  cubic  centimetres.  100  cubic  centimetres  of  this 
solution  yield  0.0794  gramme  of  oxvgen,  and  are  therefore  capable  of  converting  0.556  gramme  of  iron  from 
the  ferrous  to  the  ferric  state.  The  strength  of  this  Solution  should  be  verified  by  the  aid  of  pure  ferrous 
ammonium  sulphate,  or  other  trustworthy  substance,  and  the  Solution  (a)  be  either  strengthened  or  diluted, 
so  that  1000  cubic  centimetres  shall  contain  exactly  4.87  grammes  of  potassium  bichromate  ;  or  (b)  have  its 
actual  strength  noted,  so  that  calculations  may  be  made  accordingly  when  the  Solution  is  used."  Br. 

Volumetric  Solution  of  Silver  Nitrate.— (Silver  Nitrate,  AgNOs  =  168.69.)  "Silver  Nitrate, 
16.869  grammes  ;  Distilled  Water,  a  sufficient  quantity.    Put  the  Silver  Nitrate  into  the  one-litre  flask  ; 
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dissolve  it  in  about  half  a  litre  of  Distilled  Water;  dilute  the  solution  with  Distilled  Water  until  it  has 
the  exact  bulk  of  1000  cubic  centimetres.  The  Solution  should  be  kept  in  an  opaque  stoppered  bottle. 
The  strength  of  this  Solution  should  be  verified  by  the  aid  of  pure  sodium  chloride  or  solution  of  pure 
hydrochloric  acid  of  known  strength,  and  the  Solution  (a)  be  either  strengthened  or  diluted,  so  that  1000 
cubic  centimetres  shall  contain  exactly  16.869  grammes  of  silver  nitrate  ;  or  (b)  have  its  actual  strength 
noted,  so  that  calculations  may  be  made  accordingly  when  the  Solution  is.used."  Br. 

Volumetric  Solution  of  Sodium  Hydroxide.— (Sodium  Hydroxide,  NaOH  =  39.76.)  "Purified 
Sodium  Hydroxide,  42  grammes;  Distilled  Water,  a  sufficient  quantity.  Dissolve  the  Purified  Sodium 
Hydroxide  in  1000  cubic  centimetres  of  Distilled  Water.  Fill  a  burette  with  the  solution  of  sodium 
hydroxide,  and  cautiously  drop  this  into  100  cubic  centimetres  of  the  volumetric  solution  of  sulphuric 
acid  until  the  acid  is  exactly  neutralized  as  indicated  by  litmus.  Note  the  number  of  cubic  centimetres 
(n)  of  the  solution  of  sodium  hydroxide  used,  and  having  then  introduced  800  cubic  centimetres  of  it 
into  a  graduated  jar,  augment  this  quantity  by  the  addition  of  water,  until  it  becomes  800  X  100  -8-  n 
cubic  centimetres.  1000  cubic  centimetres  then  contain  exactly  39.76  grammes  of  sodium  hydroxide. 
A  decinormal  volumetric  solution  of  sodium  hydroxide  may  be  prepared  by  adding,  to  100  cubic  centi- 
metres of  the  above  volumetric  solution,  sufficient  Distilled  Water  to  produce  1000  cubic  centimetres. 
Alcoholic  solutions,  normal  and  decinormal. — Alcohol  (90  per  cent.)  may,  when  necessary,  be  used  as 
the  solvent.  An  equivalent  proportion  of  potassium  hydroxide,  KOH  =  55.71,  may  in  certain  cases  be 
employed  in  the  place  of  sodium  hydroxide.     Br. 

Volumetric  Solution  of  Sodium  Thiosulphate.— (Sodium  Thiosulphate,  crystallized,  Na2S20s,5H20 
=  246.44.)  "  Sodium  Thiosulphate,  in  crystals,  28  grammes  ;  Distilled  Water,  a  sufficient  quantity.  Dis- 
solve the  Sodium  Thiosulphate  in  1000  cubic  centimetres  of  Distilled  Water.  Fill  a  burette  with  this 
solution,  and  drop  it  cautiously  into  100  cubic  centimetres  of  the  volumetric  solution  of  iodine,  until  only 
a  faint  brown  or  yellow  color  remains.  Add  mucilage  of  starch  and  continue  the  addition  of  the  thiosul- 
phate solution  until  the  blue  color  is  discharged.  Note  the  number  of  cubic  centimetres  (n)  required  to 
produce  this  effect ;  then  put  800  cubic  centimetres  of  the  same  solution  into  a  graduated  jar,  and  augment 
this  quantity  by  the  addition  of  Distilled  Water  until  it  amounts  to  800  X  100  -¥-  n  cubic  centimetres. 
1000  cubic  centimetres  then  contain  exactly  24.644  grammes  of  sodium  thiosulphate."  Br. 

Volumetric  Solution  of  Sulphuric  Acid.— (Sulphuric  Acid,  H2S04  =  97.34.)  "Sulphuric  Acid, 
50  grammes  ;  Distilled  Water,  a  sufficient  quantity.  Dilute  the  Sulphuric  Acid  with  900  cubic  centimetres 
of  Distilled  Water  ;  cool.  Prepare  a  small  quantity  of  sodium  carbonate  by  heating  pure  sodium  bicarbo- 
nate to  redness  in  a  platinum  crucible  for  a  quarter  of  an  hour.  Make  a  solution  of  1.053  grammes  of  the 
sodium  carbonate,  and  add  to  it  from  a  burette  the  solution  of  sulphuric  acid  until  exact  neutrality  is 
obtained,  taking  care  to  boil  off  the  carbonic  anhydride.  Note  the  number  of  cubic  centimetres  used  (n); 
then  put  900  cubic  centimetres  of  the  solution  of  sulphuric  acid  into  a  graduated  jar,  and  augment  this 
quantity  by  the  addition  of  Distilled  Water  until  it  amounts  to  900  X  20  -f-  n  cubic  centimetres.  1000 
cubic  centimetres  then  contain  exactly  48.67  grammes  of  sulphuric  acid.  #  A  decinormal  volumetric  solu- 
tion of  sulphuric  acid  may  be  prepared  by  adding,  to  100  cubic  centimetres  of  the  above  volumetric 
solution,  sufficient  Distilled  Water  to  produce  1000  cubic  centimetres."  Br. 

INDICATORS  OF  THE  TERMINATION  OF  REACTIONS  IN  VOLUMETRIC  ESTIMATIONS. 

Mucilage  of  Starch. — "  It  gives  an  intensely  blue  color  with  iodine,  at  ordinary  temperatures."  Br. 

Solution  of  Litmus. — "  It  gives  a  red  color  with  acids  and  a  blue  color  with  alkalies.  It  is  not  dis- 
tinctly reddened  by  boric  acid.  It  is  reddened  by  moist  carbonic  anhydride;  hence,  when  estimating  a 
carbonate  with  a  volumetric  solution  of  an  acid,  the  termination  of  the  reaction  is  indicated  by  the  neutral 
tint  of  the  litmus  after  the  liquid  under  examination  has  been  well  boiled."  Br. 

Solution  of  Methyl  Orange. — "  It  gives  a  pink  color  with  mineral  acids  and  a  faint  yellow  color 
with  alkalies.  It  is  a  trustworthy  indicator  of  excess  of  ammonia.  It  is  not  reddened  by  moist  carbonic 
anhydride  or  boric  acid."  Br. 

Solution  of  Neutral  Potassium  Chromate. — "  It  gives  a  red  precipitate  with  silver  nitrate,  but  not 
while  any  soluble  chloride,  bromide,  or  iodide  is  present."  Br. 

Solution  of  Phenol-Phthalein. — "  It  gives  a  red  color  with  alkalies,  which  is  discharged  by  acids. 
It  is  the  most  trustworthy  indicator  of  excess  of  organic  acids.  It  does  not  accurately  indicate  the  point 
of  neutralization  of  ammonia  with  an  acid.  For  the  latter,  Tincture  of  Cochineal  is  an  appropriate  indi- 
cator." Br. 

Solution  of  Potassium  Ferricyanide. — "  It  gives  an  intensely  blue  precipitate  or  coloration  with 
ferrous  salts,  but  none  with  ferric  salts."  Br. 

ART  OF  PRESCRIBING  MEDICINES. 

The  art  of  prescribing  medicines,  i.e.,  of  adapting  them  to  the  treatment  of  individual  cases,  is  one  of 
prime  importance,  which,  however,  can  scarcely  with  propriety  be  fully  discussed  in  a  work  like  the 
present.  As  explanatory  of  our  own  text,  and  as  affording  some  guidance  to  the  young  practitioner,  and 
also,  to  the  apothecary  in  interpreting  prescriptions,  we  offer  a  few  remarks,  with  practical  examples. 

1.  Dose  of  Medicines. — In  this  work  a  minimum  and  a  maximum  dose  for  adults  are  usually  given 
for  each  article.  In  interpreting  these  doses  the  practitioner  should  remember  that  it  is  rarely  proper  to 
begin  with  the  amount  stated  as  maximum,  whilst,  on  the  other  hand,  the  minimum  dose  will  only  in 
exceptional  cases  produce  the  full  physiological  effect  of  the  remedy.  When  a  powerful  remedy  is  being 
used,  and  a  decided  effect  is  desired,  it  is  best  to  commence  with  the  smaller  dose  and  to  increase  cautiously. 
There  are  various  circumstances  modifying  the  dose  which  demand  attention. 

Age. — The  young  require  a  smaller  dose  than  those  of  maturity  ;  and  the  old,  though  their  systems  are, 
perhaps,  less  susceptible  to  the  action  of  medicines  than  those  of  the  middle-aged,  cannot  bear  an  equally 
forcible  impression  from  depressing  remedies. 
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The  following  rule  of  Young  is  almost  universally  adopted. 

"For  children  under  twelve  years,  the  doses  of  most  medicines  must  be  diminished  in  the  proportion 
of  the  age  to  the  age  increased  by  twelve  ;  thus,  at  two  years  to  \\  viz.(  +2  =  -7-.  At  twenty-one  the 
full  dose  may  be  given." 

To  the  above  rule  some  exceptions  are  offered  in  particular  medicines.  Thus,  purgatives,  diaphoretics, 
and  diuretics  must  usually  be  given  to  children  in  larger,  and  narcotics  in  smaller, doses  than  those  called 
fcr  by  Young's  rule.  A  babe  six  months  old  will  often  not  be  affected  by  one-fourth  the  adult  dose  of 
castor  oil,  or  one-sixth  the  dose  of  calomel,  but  will  not  bear  well  more  than  one  twenty-fifth  the  dose  of 
opium. 

Sex,  Temperament,  and  Idiosyncrasy. — Females  usually  require  somewhat  smaller  doses  than  males, 
and  persons  of  sanguine  temperament  than  the  phlegmatic.  Constitutional  peculiarities,  called  idiosyn- 
crasies, often  exist  in  individuals,  rendering  them  more  than  usually  susceptible  or  unsusceptible  to  the 
action  of  certain  remedies,  the  dose  of  which  must  be  modified  accordingly.  Thus,  in  some  persons  a 
grain  or  two  of  calomel  will  excite  salivation,  while  in  others  scarcely  any  quantity  which  can  be  safely 
administered  will  produce  this  effect.  Sometimes,  moreover,  a  medicine  operates  on  an  individual  in  a 
manner  wholly  different  from  its  ordinary  mode.  In  all  such  cases  experience  is  the  only  sure  guide, 
and  when  a  physician  is  called  to  a  patient,  not  before  known,  careful  inquiries  should  always  be  made. 

Habit.— Generally  speaking,  the  susceptibility  to  the  action  of  medicines  is  diminished  by  their  fre- 
quent and  continued  use.  and,  in  order  to  maintain  a  given  impression,  the  quantity  must  be  regularly 
increased.  This  is  especially  true  in  regard  to  the  narcotics,  which  are  sometimes  borne  in  enormous 
doses  by  those  habituated  to  their  use.  It  is  a  good  practical  rule  in  prescribing,  when  circumstances 
demand  the  continuance,  for  a  considerable  length  of  time,  of  some  particular  effect,  to  vary  the  medicine, 
and  employ  successively  several  with  the  same  general  powers,  so  as  not  too  rapidly  to  exhaust  the  sus- 
ceptibility to  the  action  of  any  individual  remedy.  A  patient  accustomed  to  one  narcotic  is  usually  found 
blunted  towards  other  cognate  medicines. 

2.  Mode  of  administering  Medicines. — This  has  reference  both  to  the  combination  of  medicines 
with  one  another,  and  to  tlie  form  in  which  they  are  exhibited. 

Simplicity  in  prescription  is  always  desirable.  Remedial  should  never  be  mixed  together  withont  ■ 
definite  purpose.     Those  exceedingly  complex  prescriptions,  formerly  00  much  in  vogue,  of  which  the 

ingredients  were  so  numerous  ss  to  render  altogether  impossible  a  reasonable  estimate  of  their  bearing  on 
each  other,  or  of  their  effects  OD  disease,  have  been  generally  abandoned  by  modern  practitioners.  The 
only  ground  apon  which  any  of  them  can  be  justifiably  retained  is  that,  by  very  frequent  trials,  through 
a  long  course  of  years,  and  in  various  states  of  disease,  their  influence  on  the  system  may  have  been  fully 
rtained.  so  that  they  may  l>e  considered  Hither  in  the  light  of  a  single  remedy  than  a  compound  of 
many.  A  brief  enunciation  of  a  fen  general  principles  in  regard  to  the  art  of  combination  may  be  usefuL 
medics  of  tin-  same  general  character  may  be  given  in  connection,  in  order  to  increase  their  energy, 
or  to  render  their  action  more  certain.  It  has  been  well  ascertained  that  substances  thus  combined  will 
often  act  rigorously,  when,  severally,  they  would  produce  comparatively  little  effect,  and  it  sometime! 
happens  that,  while  their  activity  is  augmented,  they  are  rendered  lens  irritating,  as  in  the  case  of  the 
drastic  cathartics. 

Different  medicines  are  very  often  mixed  together,  in  order  to  meet  different  and  coexisting  indications, 
without  any  reference  to  the  influence  w  Inch  they  may  reciprocally  exert  on  each  other.  Thus,  in  the 
same  patient  we  not  unfrequently  meet  with  debility  of  stomach  and  constipation  of  the  bowels,  connected 
with  derangement  Of  the  hepatic  function.  To  answer  the  indications  presented  by  these  morbid  condi- 
tions, we  may  properly  combine,  in  the  sa  1  tonic,  cathartic,  and  mercurial  alterative.  For 
similar  reasons  we  often  unite  tonics,  purgatives,  and  emmenagogues,  anodynes  and  diaphoretics,  emetics 
and  cathartics,  antacids,  astringents,  and   ton 

Medicines  acting  differently  in  certain  respects  are  combined  to  modify  each  other's  powers,  or  to  gain 
strength  at  some  e-pecial  point  where  their  actions  overlap.  In  this  way  seemingly  new  powers  are  some- 
times developed,  and  those  previously  existing  are  greatly  increased.  Examples  of  such  a  result  are 
afforded  in  the  official  powder  of  ipecacuanha  and  opium,  which  acts  as  a  diaphoretic  beyond  the  capa- 
bilities of  either  of  its  constituents.  The  effects  of  one  medicine  are,  in  numerous  instances,  increased  by 
the  inlluence  of  another  in  augmenting  the  natural  susceptibility  of  the  system  to  its  action.  Thus, 
bitters  enable  cathartics  to  operate  in  smaller  doses  ;  purgatives  awaken  the  dormant  susceptibility  to  the 
action  of  mercury.  In  some  instances,  the  action  of  one  medicine  is  promoted  by  that  of  another  appar- 
ently  of  a  nature  wholly  opposite.  Thus,  when  calomel  and  opium  are  given  in  colic,  the  purgative 
operation  of  the  former  is  facilitated  by  the  relaxation  of  intestinal  spasm  produced  by  the  latter.  Medi- 
cines in  addition  to  the  effects  for  which  they  are  administered,  very  frequently  produce  disagreeable 
svinptoms,  which  may  be  moderated  or  altogether  prevented  by  combination  with  other  medicines,  and 
this  object  may  usually  be  accomplished  without  in  the  least  degree  interfering  with  the  remedial  influence 
desired.  Thus,  the  griping  produced  by  cathartics,  and  the  nausea  by  these  and  various  other  medicines, 
may  be  often  corrected  by  the  simultaneous  use  of  aromatics.  To  cover  the  disagreeable  taste  or  odor  of 
certain  medicines,  and  to  afford  a  convenient  vehicle  for  their  administration,  are  also  important  objects 
of  combination,  as  upon  these  circumstances  often  depend  the  acceptability  of  the  medicine  to  the  stomach, 
and  even  the  possibility  of  inducing  the  patient  to  swallow  it.  Substances  should  be  preferred  as  vehicles 
which  are  calculated  to  render  the  medicine  acceptable  to  the  palate  and  stomach,  and  in  other  ways  to 
correct  its  disagreeable  effects  ;  as  syrups  for  powders,  the  aromatic  waters  for  medicines  given  in  the  form 
of  mixture,  and  carbonic-acid  water  for  the  neutral  salts. 

But,  in  the  mixing  of  medicines,  care  should  be  taken  that  they  are  neither  chemically  nor  physio- 
logically incompatible  ;  in  other  words,  that  they  are  not  such  as  will  react  on  each  other  so  as  to  produce 
new  and  unexpected  combinations,  nor  such  as  will  exert  contrary  and  opposite  effects  upon  the  system. 
Thus,  when  the  operation  of  an  acid  is  desired,  an  alkali  should  not  be  given  at  the  same  time,  as  they 
unite  to  form  a  third  substance  entirely  different  from  either  ;  nor  should  a  soluble  salt  of  lime,  barium, 
or  lead  be  given  with  sulphuric  acid  or  a  soluble  sulphate,  as  decomposition  would  ensue,  with  the  pro- 
duction of  an  inert  compound.     So,  also,  in  relation  to  physiological  incompatibility,  diaphoretics  and 
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diuretics  should  not,  as  a  general  rule,  be  united  with  a  view  to  their  respective  effects,  as  these  are  to  a 
certain  extent  incompatible,  one  being  diminished  by  whatever  has  a  tendency  to  increase  the  other. 
There  are  cases,  however,  in  which  we  may  advantageously  combine  medicines  with  a  view  to  their 
chemical  reaction,  as  in  the  instance  of  the  effervescing  draught,  and  circumstances  sometimes  call  for  the 
union  of  remedies  apparently  opposite,  as  in  the  case  of  colic  before  alluded  to,  in  which  opium  may  be 
advantageously  combined  with  purgatives.  Still,  such  combinations  should  never  be  formed  unless  with 
a  full  understanding  of  their  effects. 

The  form  in  which  medicines  are  exhibited  is  often  an  object  of  considerable  importance.  By  variation 
in  this  respect,  according  to  the  nature  of  the  medicine,  the  taste  of  the  patient,  or  the  condition  of  the 
stomach,  we  are  frequently  enabled  to  secure  the  favorable  operation  of  remedies,  which,  without  such 
attention,  might  prove  useless  or  injurious.  Medicines  may  be  given  in  the  solid  state,  as  in  the  form  of 
powder,  pill,  troche,  or  electuary  ;  in  the  state  of  mixture,  in  which  a  solid  is  suspended  in  a  liquid,  or  one 
liquid  is  mechanically  mixed  with  another  in  which  it  is  insoluble  ;  or  in  the  state  of  solution,  under 
which  may  be  included  the  various  forms  of  infusion,  decoction,  tincture,  fluidextract,  wine,  vinegar, 
syrup,  honey,  and  oxymel. 

In  writing  extemporaneous  prescriptions,  neatness,  order,  and  precision  should  always  be  observed  ;  as 
independently  of  the  pleasing  moral  effect,  a  positive  practical  advantage  results  in  the  greater  accuracy 
which  the  habit  of  attending  to  them  gives  to  the  prescriber,  and  the  comparative  certainty  which  they 
afford  that  his  directions  will  be  strictly  complied  with.  As  a  general  rule,  when  medicines  are  combined 
in  prescription,  the  most  important  should  come  first  in  order,  next  the  adjuvant  or  corrigent,  and  lastly 
the  vehicle.  Sometimes,  however,  it  is  important  to  indicate  to  the  pharmacist  the  succession  in  which 
the  subtances  should  be  combined,  and  this  may  render  convenient  a  deviation  from  the  order  above  men- 
tioned. The  physician  should  always  be  careful  either  to  write  out  the  full  name  of  the  medicine,  or  to 
employ  such  abbreviations  as  cannot  be  misunderstood.  Fatal  mistakes  have  been  occasioned  by  a  neglect 
of  this  precaution.  The  following  table  and  formulas  explain  and  illustrate  the  signs,  abbreviations,  and 
methods  habitually  used  in  prescribing. 

Table  of  Signs  and  Abbreviations. 


R 

Recipe. 

Take. 

Collyr. 

Collyrium. 

An  eye-water. 

A  gallon  or  gallons. 

aa 

Ana. 

Of  each. 

Cong. 

Congius  vel  congii. 

ft 

Libra  vel  librae. 

A  pound  or  pounds. 

Decoct. 

Decoctum. 

A  decoction. 

I 

Uncia  vel  unciae. 

An  ounce  or  ounces. 

Ft. 

Fiat. 

Make. 

3 

Drachma  vel 

A  drachm  or 

Garg. 

Gargarysma. 

A  gargle. 

drachmae. 

drachms. 

Gm. 

Gramme  or  gram. 

15.5  grains. 

9 

Scrupulus  vel  scru- 

A  scruple  or 

Gr. 

Granum  vel  grana. 

A  grain  or  grains. 

puli. 

scruples. 

Gtt. 

Gutta  vel  guttae. 

A  drop  or  drops. 

0 

Octarius  vel  octarii. 

A  pint  or  pints. 

Haust. 

Haustus. 

A  draught. 

f§ 

Fluiduncia  vel 

A  fluidounce  or 

Infus. 

Infusum. 

An  infusion. 

fluiduncke. 

fluidounces. 

M. 

Misce. 

Mix. 

i3 

Fluidrachma  vel 

A  fluidrachm  or 

Mass. 

Massa. 

A  mass. 

fluidrachmae. 

fluidrachm8. 

Mist. 

Mistura. 

A  mixture. 

"I 

Minimum  vel 

A  minim  or 

Pil. 

Pilula  vel  pilulae. 

A  pill  or  pills. 

minima. 

minims. 

Pulv. 

Pulvis  vel  pulveres. 

A  powder  or 

Cc. 

Cubic  centimeter. 

About  16  minims. 

powders. 

Chart. 

Chartula  vel  char- 

A  small  paper  or 

Q.  S. 

Quantum  sufficit. 

A  sufficient  quan- 

tulae. 

papers. 

J^- 

Coch. 

Cochlear  vel  coch- 

A spoonful  or 

S. 

Signa. 

Wiite. 

lea  ria. 

spoonfuls. 

Ss. 

Semis. 

A  half. 

Example*  of  Common  Extemporaneous  Prescriptions. 
Powders. 


R 


Zinci  Sulphatis 

Pulveris  Ipecacuanhae,  aa,  gr.  xx. 

Fiat  pulvis. 

S.  To  be  taken  in  a  wineglassful  of  sweetened 
water. 

An  active  emetic  to  be  used  in  narcotic  and 
other  forms  of  poisoning. 

ft     Pulveris  Jalapae  gr.  x. 

Potassii  Bitartratis  3  ii. 

Misce. 

S.  To  be  taken  in  svrup  or  molasses. 

A  hydragogue  cathartic,  used  in  dropsy,  in 
scrofulous  inflammation  of  the  joints  and  when  it 
is  necessary  to  induce  watery  stoola. 

R     Sulphuris  JjL 

Potassii  Bitartratis  3  ii. 

Misce. 

8.  To  be  taken  in  syrup  or  molasses. 

A  laxative  used  for  hemorrhoids  and  cutane- 
ous diseases. 


R     Pulveris  Rhei  gr.  x. 

Magnesia?  ^ss. 

Fiat  pulvis. 

S.  To  be  taken  in  syrup  or  molasses. 

A  laxative  and  antacid,  used  in  diarrhcea,  dys- 
pepsia, etc. 

R     Potassii  Nitratis  ^i. 

Antimonii  et  Potassii  Tartratis  gr.  i. 

Hydrargyri  Chloridi  Mitis  gr.  vi. 

Fiat  pulvis,  in  chartulas  sex  dividendus. 

S.  One  to  be  taken  every  two  hours  in  syrup  or 
molasses. 

A  refrigerant,  diaphoretic,  and  alterative,  used 
in  bilious  fevers  ;  usually  called  nitrous  powders. 

R     Pulveris  Calumbae 

Pulveris  Zingiberis  aa,  gi. 

Fiat  pulvis,  in  chartulas  sex  dividendus. 

S.  One  to  be  taken  three  times  a  day  in  syrup  or 
molasses. 

A  tonic,  used  in  dyspepsia. 
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R     Pulveris  Aloes 

Pulveris  Rhei  aa,  jss. 

Olei  Caryophylli  gtt.  x. 

Saponis  gr.  xx. 

Misce,  et  cum  aqua  fiat  massa  in  pilulas  viginti 
dividenda. 

S.  Two  or  three  to  be  taken  daily,  at  bedtime  or 
before  a  meal. 

An  excellent  laxative  in  habitual  constipation. 

R     Pulveris  Aloes 

Extracti  Quassiae  aa,  3  i. 

Olei  Anisi  ttlx. 

Syrupi  q.  s. 

Misce,  et  fiat  massa  in  pilulas  triginta  dividenda. 
Two  to  be  taken  once,  twice,  or  three  times 
a  day. 

A  laxative,  tonic,  and  carminative,  useful  in 
dyspepsia. 


Pills. 


R     Pulveris  Scillae  gr.  xx. 

Hydrargyri  Chloridi  Mitis  gr.  x. 

Pulveris  Acaciae, 

Syrupi  aa,  q.  s. 

Misce,  et  fiat  massa  in  pilulas  decern  dividenda. 

S.  One  to  be  taken  twice  or  tbree  times  a  day. 

A  diuretic  and  alterative,  much  used  in  dropsy, 
especially  when  complicated  with  organic  visceral 
disease. 

R     Plumbi  Acetatis  gr.  xii. 

Pulveris  Opii  gr.  i. 

Pulveris  Acaciae 

Syrupi,  aa,  q.  s.  ut  fiat  massa  in  pilulas  eex 
dividenda. 

S.  One  every  two,  three,  or  four  hours. 

An  astringent  much  employed  in  haemoptysis 
and  uterine  hemorrhage. 


Mixtures. 


B 


Magnesiae  3L 
Syrupi  f  3  i. 
Tere  simul,  et  affunde 
Aquae  Acid i  Carbonid  f^iv. 
Fiat  haustus. 

S.   To  be  taken  at  a  draught,   the  mixture 
being  well  Bhaken. 

An  agreeable  magnesia  mixture. 

R      Mannif  3  i. 

Fu'iiiculi  contusi  Xi. 

Aqua-  bullientis  f.^iv. 

Fiat  infnsiini  et  cola  ;  dein  adjice. 

Magnesii  Carbonatis  ,^ii. 

It.  mist. 

S.  One-third  to  be  taken  every  three  or  four 
hours  till  it  operates. 

R 


Olei  Kicini  f  3  il 

Tinctur.i-  ( >]>ii  n\xxx. 

Pulveris  Acacia' 

Sactliari  aa,  3  ii. 

Aqua-  Mentha'  Yiridis  f  3*iv. 

Acaciam  etsaccharuni  cum  paululo  aquae  men- 
thae  tere  ;  dein  oleum  adjice.  et  iterum  tere;  den- 
ique  aquam  reliquam  paulatim  infunde,  et  omnia 
misce. 

S.  A  tablespoonful  to  be  taken  every  hour  or 
two  hours  till  it  operates. 

Used  as  a  gentle  laxative  in  dysentery  and 
diarrhoea.  It  is  usually  known  by  the  name  of 
oleagiiwus  rnurtui  * . 

Solutions. 


R     Acidi  Nitrosi  fji. 

Tinctune  Opii  gtt.  xl. 

Aqua  Qamphone  f  3viii. 

M  isce. 

S.  One-fourth  to  be  taken  every  three  or  four 
hours. 

Hope's  camphor  mixture,  used  in  dysentery, 
diarrhoea,  and  cholera. 

EfftTi(xcnitj   Draught. 

R     Potaasii  Carbonatis  3  ii. 
Aqua-  f  3  i \- . 
Solve. 

Or, 

li     Potassii  Bicarbonatis  3  hi. 

Aquae  f  3iv. 

Solve. 

s.  Add  a  tablespoonful  of  the  solution  to  the 
same  quantity  of  lemon  or  lime  juice,  previously 
mixed  with  a  tablespoonful  of  water  ;  and  give  the 
mixture  in  the  Btate  of  effervescence,  every  hour 
or  tWO  hours. 

An  excellent  diaphoretic  and  anti-emetic  in 
fever  with  nausea  or  vomiting.  If  morphine  is 
needed,  it  should  be  dissolved  in  the  lemon  juice. 
It  is  precipitated  from  alkaline  solutions. 


R     Magnesii  Sulphatis  3L 

Syrupi  Limonis  f  3*i. 

Aquae  Acidi  Carbonici  f  3"  vi. 

Misce. 

S.  To  be  taken  at  a  draught. 

An   agreeable    mode    of   administering  mag- 
nesium sulphate. 


R     Quininse  Sulphatis  gr.  xii. 

Acidi  Sulphurici  Aromatici  gtt.  xxiv. 

Syrupi  f  388. 

Aquae  Menthae  Piperitae  f  Ji. 

Misce. 

S.  A  teaspoonf ul  to  be  taken  every  hour  or  two 
hours. 

A  good  mode  of  administering  sulphate  of  qui- 
nine in  solution. 


Infusions. 


Ii 


Sennae  3  hi. 
Magnesii  Sulphatis 
Mannse  aa,  3  ss. 
Foeniculi  3L 
Aquae  bulhentis  Oss. 

Macera  per  horam  in  vase  leviter  clauso,  et  cola. 
S.  A  teacupful  to  be  taken  every  four  or  five 
hours  till  it  operates. 

An  excellent  purgative  in  febrile  complaints. 


R     Calumbse  contusee 

Zingiberis  contusi  aa.,  3*88. 

Sennae  gii. 

Aquae  bullientis  Oi. 

Macera  per  horam  in  vase  leviter  clauso,  et  cola. 

S.  A  wineglassful  to  be  taken  morning,  noon, 
and  night,  or  less  frequently  if  it  operates  too  much. 

An  excellent  remedy  in  dyspepsia  with  consti- 
pation and  flatulence. 
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METRIC  PRESCRIPTIONS. 

Of  late  years,  since  the  more  general  use  of  the  metric  system,  prescriptions  written  according  to  this 
method  have  been  frequently  employed,  especially  in  sections  of  our  country  inhabited  by  those  who  are 
accustomed  to  use  the  system,  which  is  now  almost  exclusively  employed  in  Europe.  For  an  explana- 
tion of  its  principles  the  reader  is  referred  to  the  article  on  weights  and  measures,  page  1745.  Two  dis- 
tinct methods  are  in  vogue  in  the  United  States,  called  respectively  gravimetric  and  volumetric;  in  the 
gravimetric  plan,  which  is  almost  exclusively  used  abroad,  no  measures  of  capacity  are  employed,  weights 
being  alone  used,  the  unit  of  weight,  the  gramme,  and  its  subdivisions  constituting  the  sole  weights. 
This  method  is  objected  to  by  many,  who  are  habituated  to  the  usual  American  practice  of  measuring 
instead  of  weighing  liquids,  and  the  volumetric  method,  in  which  liquids  are  measured,  is  preferred,  the 
unit  of  measure  selected  being  the  cubic  centimeter  (abbreviated  Cc,  and  sometimes  called  fluigramme), 
which  is  equivalent  to  a  gramme  of  water  at  4°  C.  One  of  the  principal  arguments  in  favor  of  the  volu- 
metric method  is  that  no  plan  has  yet  been  devised  by  which  the  patient  can  take  the  dose  by  weight ; 
teaspoons,  tablespoons,  or  graduated  glasses  are  used  altogether  for  administering  liquid  medicines,  and 
it  would  be  an  almost  impracticable  task  for  the  practitioner  to  bear  constantly  in  mind  the  difference  in 
specific  gravity  between  chloroform,  ether,  glycerin,  syrups,  water,  and  other  liquids,  yet  this  would  be 
absolutely  necessary  in  order  to  secure  accurate  dosage  if  the  gravimetric  method  were  adopted  ;  and  in 
addition  the  pharmacist  would  be  compelled  to  weigh  the  liquids  in  compounding  prescriptions,  a 
troublesome  innovation,  or  to  calculate  the  corresponding  volume  of  each  liquid  if  graduated  measures 
were  used.  Arabic  numerals  are  exclusively  employed  in  metric  formulae,  arranged  in  a  column  opposite 
the  names  of  the  ingredients  of  the  prescription  ;  this  custom  should  never  be  deviated  from,  as  it  is  one 
of  the  means  of  recognizing  metric  prescriptions.  The  following  examples  will  illustrate  the  various 
forms  of  metric  prescriptions  in  general  use,  but  it  is  very  important  that  but  one  of  these  forms  should 
be  adopted  and  adhered  to  if  the  merits  of  the  system  are  to  be  fully  realized.  We  decidedly  prefer  form 
Number  1. 

PILLS. 


Form  Number  1. 

Gramma. 

fy   Pulv.  Aloes 2 

Pulv.    Rhei 15 

Olei  Caryophylli 6 

Saponis 1  25 

Make  twenty  pills. 


The  advantages  of  the  decimal  line 
are  that  the  decimal  dot  is  abolished 
with  its  dangerous  complications,  for  a 
spot  or  a  fly-speck  on  the  prescription 
paper  may  increase  or  decrease  the 
quantity  of  an  ingredient  ten  times,  and 
the  use  of  the  decimal  line  is  familiar 
to  all  who  use  a  dollar  and  cents  column. 


Form  Number 

( Volumetric. ) 


1. 


& 


Gm. 
Cc. 

Magnesiae  Sulph 30 

Acid.  Sulph.  Dil 6 

Syrup.  Limonis 30 

Aquae ISOi 

Make  a  draught. 


Form  Number  2. 


#   Pulv.  Aloes 2. 

Pulv.  Rhei 1.5 

Olei  Caryophylli 6 

Saponis 1.25 

Make  twenty  pills. 


This  form  is  used  frequently,  because 
of  the  familiarity  with  the  arithmetical 
method  of  using  a  dot  to  denote  a  deci- 
mal fraction,  and  where  metric  pre- 
scriptions are  altogether  in  use,  as  in 
Continental  Europe,  there  is  no  neces- 
sity for  indicating  the  denomination, 
gramme  being  always  understood. 

LIQUIDS. 
Form  Number  2. 

(Gravimetric.) 


J&    Magnesias  Sulph 30. 

Acid.  Sulph.  Dil 6 

Syrup.  Limonis 30. 

Aquas 180. 

Make  a  draught. 


Form  Number  3. 


Gm. 
Gm. 
Gm. 


#   Pulv.  Aloes 2 

Pulv.  Rhei 1.5 

Olei  Caryophylli 6 

Saponis 1.25  Gm. 

Make  twenty  pills. 

This  form  is  an  improvement  on  Num- 
ber 2,  and  would  be  far  superior  to  it  for 
use  in  this  country,  where  prescriptions 
written  in  the  old  systems  will  long  con- 
tinue to  be  used  ;  for  next  to  writing  out 
in  full  the  word  gramme,  the  indication 
of  the  unusual  quantity  by  underscoring 
will  prevent  its  being  mistaken  lor  grain. 


Form  Number  3. 

(Volumetric.) 

Jfc    Magnesiae  Sulph 30    Gm. 

Acid.  Sulph.  Dil 6   Cc. 

Syrup.  Limonis 30      Cc. 

Aquae 180      Cc. 

Make  a  draught. 


TABLES  OF  WEIGHTS  AND  MEASURES. 

APOTHECARIES'  WEIGHT.  U.  S. 

Pound.  Troyounces.  Drachms.  Scruples.  Troy  Grains. 

Ibl        =  12  =         96        =        288        =        5760 

g  1  =  8        =  24        =  480 

3  1=  3        =  60 

9  1        =      gr.20 
The  Imperial  Standard  Troy  weight,  at  present  recognized  by  the  British  laws,  corresponds  with  the 
Apothecaries'  weight  in  pounds,  ounces,  and  grains ;  but  differs  from  it  in  the  division  of  the  ounce, 
which,  according  to  the  former  scale,  contains  twenty  pennyweights,  each  weighing  twenty-four  grains. 

AVOIRDUPOIS  WEIGHT.  Br. 

Pound.  Ounces.  Drachms.  Troy  Grains. 

Ibl         =  16         =         256         =  7000 

oz.  1        =  16        =  437.5 

dr.  1        =      gr.  27.34375 

Relative  Value  of  Troy  and  Avoirdupois  Weights. 
Pounds.  Pound.     Ounces. 

=  0.822857  Avoirdupois  =0  13 


Pound. 
lTroy 


1  Avoirdupois    =  1.215277  Troy 


=     1 


Grains. 

72.5 
280 
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APOTHECARIES'  OR  WINE  MEASURE. 


Gallon.  Pints.  Fluidounces.  Fluidrachms. 

Cong.  1  =  8  =  128  =  1024  = 

0  1  =  16  =  128  = 

\%  1  =  8  = 

*3  1 

IMPERIAL  MEASURE. 
Adopted  by  the  British  Pharmacopoeia. 
Gallon.  Pints.  Fluidounces.  Fluidrachms. 

1  =  8  =  160  =  1280  = 

1  =  20  =  160  = 

I  =  8  = 

1  = 

Relative  Value  of  Apothecaries1  and  Imperial  Measure. 


U.S. 

Minims. 

61440 

7680 

480 

n\,  60 


Cubic  Inches. 
231 
28.875 
1.8047 
.2256 


Minims. 

76800 

9600 

480 

60 


Apothecaries'  Measure. 

1  gallon 
1  pint 

1  fluidounce 
1  fluidrachm 
1  minim 

Imperial  Measure. 

1  gallon 
1  pint 

1  fluidounce 
1  fluidrachm 
1  minim 


Pints. 
6 


Gallon. 
1 


lints. 

1 
1 


Imperial  Measure. 

Fluidounces.    Fluidrachms.         Minims. 
13  2  23 

16  5  18 

1  0  20 

1  2.5 

1.04 

Apothecaries'  Measure. 

Fluidounces.    Fluidrachms.       Minima. 

9  5  8 

3  1  38 

7  41 

58 

0.96 


Relative  Valm  tf  Wrights  and  Maamurt*  in  Distill*  d  Water  at  §6°  C.  [77*  F.). 

1.  Value  of  Apothecaries'  Weight  in  Apothecaries'  Measure. 


1  pound 

1  ounce 

1  drachm 

1  scruple 

1  grain 


1  gallon 

1  pint 

1  fluidounce 

1  fluidrachm 

1  minim 


1  pound 
1  ounce 


•  pint 
189  fluidouncBB 
3489  fluidmchmi 


=  10.1025000  pounds  = 

=  L2828L25  pounds  = 

=  0.94710937  ounce  = 

==  0.94710937  drachm  = 

=  0.94710937  grain  = 

3.  Value  of  Avoirdupois  Weight 

=  0.96235805  pint  = 

=  0.96285805  fluidounce  = 

4.  Value  of  Apothecaries'  Measure  in  Avoirdupois  Weight. 

1  gallon  =b        8.312914285  pounds. 

1  pint  =        1.039114285  pounds. 

1  fluidounce      =        1.039114285  ounces. 

5.  Value  of  Imperial  Measure  in  Apothecaries'  and  Avoirdupois  Weight*. 


Pints. 

Fluldouix  is. 

MulilriK 

hms.       Minims. 

0 

12 

5 

21.6629 

0 

1 

0 

26.8975 

0 

0 

1 

0 

0 

0 

21.1170 

0 

0 

0 

1.0558 

Apothecaries.'  Weight. 

lb       S 

3 

a         Or. 

Grains. 

10      l 

1 

2       10.4 

= 

58190.400 

l     s 

1 

0       13.80 

BS 

7273.8000 

0      0 

1 

1       14.61 

= 

454.61251 

0      0 

0 

2       16.83 

— 

56.8266 
.9471 

Vpothec 

■lies'  Measure. 

Pints. 

Fluidounces. 

Fluidrachms.       Minims. 

0 

15 

3 

10.9098 

0 

0 

7 

41.9319 

Imperial  Measure. 

Apothecaries'  Weight. 

Avoirdupois  Weight. 

Grains.              ( 

"ubic  Inches. 

1  gallon              = 

12  1b     13     63     2B     Ogr. 

= 

101b    Ooz.      s= 

70,000          = 

277.27384 

1  pint                 s= 

1          6        1        2      10 

SB 

14            = 

8,750          b= 

34.65923 

1  fluidounce      == 

7        0      17.5 

= 

1               sa 

437.5      sb 

1.73296 

1  fluidrachm     == 

2      14.69 

= 

54.69     = 

0.21662 

1  minim             = 

.91        B= 

0.00361 

>  The  weight  of  a  fluidounce  of  water  at  25°  C.  (77°F. )  according  to  the  Table  of  Weight  and  Volume  Relations  in  the  U.  S. 
Pharmacopoeia  Sth  Rev.  is  454.6  grains. 
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In  converting  the  weights  of  liquids  heavier  or  lighter  than  water  into  measures,  or  conversely,  a  cor- 
rection must  be  made  for  specific  gravity.  In  converting  weights  into  measures,  the  calculator  may  proceed 
as  if  the  liquid  was  water,  and  the  obtained  measure  will  be  to  the  true  measure  inversely  as  the  specific 
gravity.  In  the  converse  operation,  of  turning  measures  into  weights,  the  same  assumption  may  be  made, 
and  the  obtained  weight  will  be  to  the  true  weight  directly  as  the  specific  gravity. 


METRIC  WEIGHTS  AND  MEASURES. 

The  French  metric  system  is  based  upon  the  idea  of  employing,  as  the  unit  of  all  measures,  whether 
of  length,  capacity,  or  weight,  a  uniform  unchangeable  standard,  adopted  from  nature,  the  multiples  and 
subdivisions  of  which  should  follow  in  decimal  progression.  To  obtain  such  a  standard,  the  length  of 
one-fourth  part  of  the  terrestrial  meridian,  extending  from  the  equator  to  the  pole,  was  ascertained.  The 
ten-millionth  part  of  this  arc  was  chosen  as  the  unit  of  measures  of  length,  and  was  denominated  meter.1 
The  cube  of  the  tenth  part  of  the  meter  was  taken  as  the  unit  of  measures  of  capacity,  and  denominated 
liter.  The  weight  of  distilled  water,  at  its  greatest  density,  which  this  cube  is  capable  of  containing,  was 
called  kilogramme,  of  which  the  thousandth  part  was  adopted  as  the  unit  of  weight,  under  the  name  of 
gramme.  The  multiples  of  these  measures,  proceeding  in  the  decimal  progression,  are  distinguished  by 
employing  the  prefixes  deca,2  Iiecto,  kilo,  and  myria,  taken  from  the  Greek  numerals,  and  the  sub- 
divisions, following  the  same  order,  by  deci,  centi,  milli,  from  the  Latin  numerals.  Since  the  introduction 
of  this  system  it  has  been  adopted  by  the  principal  nations  of  Europe,  excepting  Great  Britain,  and  in 
many  of  these  its  use  is  compulsory.  It  is  in  general  use  in  France,  Germany,  Austria-Hungary,  Italy, 
Spain,  Norway,  Sweden,  Netherlands,  Switzerland,  Greece,  British  India,  and  South  America.  It  was 
legalized  in  Great  Britain  in  1864,  and  in  the  United  States  by  an  act  of  Congress  in  1866. 


The  meter,  or  unit  of  length,  = 

The  liter,  or  unit  of  capacity,  = 

The  gramme,  or  unit  of  weight,  = 

Upon  this  basis  the  following  tables  have  been  constructed  : 


39.3700  inches. 
33.813819776  fluidounces. 
15.43235639  Troy  grains. 


U.S. 


Measures  of 

Length. 

English  Inches. 

.03937 

.39370 

3.93700 

Miles. 

Rods.           Yards. 

Feet. 

Inches. 

39.37000   == 

0 

0               1 

0 

3.370 

393.70000    = 

0 

0             10 

2 

9.700 

3937.00000    = 

0 

0           109 

1 

1.000 

39370.00000    = 

0 

198               4 

1 

10.000 

393700.00000   == 

6 

56               2 

0 

4.000 

Measures  of  Capacity. 

Juglish  Cubic  Inches. 

Apothecaries'  Measure. 

.0610233778    = 

16.2306  minims. 

.6102337780    = 

2.7051  fiuidrachms. 

6.1023377800    = 

3.3816  fluidounces. 

61.0233778000    = 

2.1133  pints. 

610.2337780000    = 

2.6417  gallons. 

6102.3377800000 

61023.3778000000 

610233.7780000000 

Measures  of  Weight. 

Troy  Grains. 

.0154 

.1543 

1.5432 

15.4323 

tt>  (Troy) 

8                    8 

Gr. 

154.3235    = 

0 

0                2 

34.3 

1543.2353    = 

0 

3                 1 

43.2 

15432.3563    = 

2 

8                 1 

12.3 

154323.5639    = 

26 

9                 4 

3.5 

Millimeter  (mm.) 
Centimeter  (cm.) 
Decimeter  (dm.) 
Meter  (M.) 
Decameter  (Dm.) 
Hectometer  (Hm.) 
Kilometer  (Km.) 
Myriameter  (Mm.) 


Milliliter  (cc.) 
Centiliter  (cl.) 
Deciliter  (dl.) 
Liter  (L.) 
Decaliter  (Dl.) 
Hectoliter  (HI.) 
Kiloliter  (Kl.) 
Myrialiter  (Ml.) 


Milligramme  (mg.)  = 

Centigramme  (eg.)  = 

Decigramme  (dg.)  = 

Gramme  (Gm. )  = 

Decagramme  (Dg.)  = 

Hectogramme  (Hg.)  = 

Kilogramme  (Kg.)  = 

Myriagramme  (Mg.)  = 

•There  are  two  methods  of  spelling  the  metric  unite  in  common  use,  one,  the  original,  metre,  litre,  gramme;  in  the  other, 
these  are  spelled  meter,  liter,  and  gram.  The  U.  S.  Pharmacopoeia  (8th  Rev.)  sanctions  both  methods,  which,  in  our  opinion, 
is  unfortunate.    Metre  and  litre  are  spelled  meter  aud  liter,  while  the  original  orthography  is  retained  for  gramme. 

*  Deca  and  hecto  are  sometimes  written  deka  and  hekto. 
(110) 
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RELATIVE  VALUE  OF  WEIGHTS  AND  MEASURES. 


Value  of  Avoirdupois  Weights  and  Imperial  Measures,  in  Metrical  Weights  and  Measures,  as  stated  in  (he 

British  Pharmacopoeia. 


Avoirdupois  Weights. 

1  pound         = 
1  ounce  = 

1  grain  = 


Metrical  Weights. 
453-5925  grammes. 
28-3495         " 
00648         " 


Imperial  Measures. 

1  gallon 

1  pint 

1  fluidounce 

1  fluidrachm 

1  minim 


Metrical  Measures. 
4-543487  liters. 
0-567936      " 
0  028396      " 
0003549     " 
0  000059      " 


Relative  Value  of  United  States  and  Metric  Measures  of  Length. 


laches. 

Centimeters. 

Inches. 

Centimeters. 

Inch. 

Millimeters. 

Inch. 

Millimeters. 

12        = 

30-50 

6        = 

15-20 

A 



1-IKI 



15-90 

11        — 

27-90 

6        = 

12-70 

T»* 

a 

211 

| 

= 

10-92 

10        = 

25-40 

4         = 

10-20 

' 

■ 

= 

3-20 

1 

= 

19-10 

9        = 

22-90 

3         = 

7-60 

= 

IVKI 

| 

= 

21-15 

8        = 

20-30 

2         = 

510 

■ 

t 

= 

S-4fi 

j[ 

= 

22-20 

7        = 

17-80 

1         = 

2-54 

t 

= 

12-70 

H 

= 

23-28 

Relative  Value  <f  A]><>1hrraries,  and  Metric  Fluid  Measures. 


Minims. 

Cubic 

Minims. 

Cubic 

Fluid- 

Cubic 

Fluid- 

Cubic 

Centimeters. 

Centimeters. 

ouncea. 

Viitinicterg. 

ounces. 

< 

3ontimeters. 

1 

=        006 

25 

=        1-54 

1 

30  00' 

21 

_ 

621-04 

2 

=        0-12 

30 

=        186 

2 

= 

59-14 

22 

■B 

65062 

3 

=        0-18 

35 

=         215 

3 

= 

88-72 

23 

= 

680-19 

4 

=         0-24 

40 

=         2-46 

4 

= 

118-29 

24 

= 

7C9-76 

5 

=         0-30 

45 

=         2-77 

5 

= 

147-87 

25 

M 

73934 

6 

=         0-37 

50 

=         3-08 

r, 

= 

177-44 

26 

= 

768-91 

7 

=       o-4:; 

55 

=         340 

7 

r= 

207-00 

27 

= 

79S-50 

8 

=         0-50 

Flui- 

1 

= 

236-59 

28 

= 

828-06 

9 

=         055 

drachm*. 

9 

= 

266- 16 

29 

= 

857-63 

10 

=        0-61 

1 

=        870 

10 

= 

295-73 

30 

= 

88721 

11 

=        0-67 

l| 

=         4-61 

11 

= 

325-31 

31 

= 

916-78 

12 

=        0-74 

11 

=         5-53 

12 

= 

354-88 

32 

= 

946-35 

13 

=         0-80 

l| 

=         6-47 

13 

=r 

384-45 

48 

= 

1419-00 

14 

=         0-86 

2 

=         7-39 

14 

= 

414-00 

66 

= 

1656-00 

15 

=         0-92 

3 

=       11-09 

15 

= 

4  4  3- 06 

64 

— 

1892-00 

16 

=         1-00 

4 

=      1500 

16 

= 

47311 

72 

= 

2128-00 

17 

=         1-06 

5 

=       18-48 

17 

= 

502-75 

SO 

= 

2366-00 

18 

=         1-12 

6 

=       22-18 

IS 

= 

532-32 

96 

= 

2839-00 

19 

=         117 

7 

=       25-87 

19 

= 

561-90 

112 

= 

3312-00 

20 

=         1-23 

20 

= 

591-47 

128 

= 

3786.00 

i  The  more  accurate  equivalent  is  2957  Cc. 


Relative  Value  of  Metric  Fluid  and  Apothecaries'  Measures. 


Cubic           Fluid- 

Cubic 

Fluid- 

Cubic 

Minims. 

OuMC 

Minims. 

Centimeters,     ounces. 

Centimeters. 

ounces. 

Centimeters. 

Centimeters. 

1000         =       33-81 

400       = 

13-52 

25        = 

405-7 

4           = 

64-9 

900         =       30-43 

300       = 

10-14 

10         = 

162-3 

3             = 

48-7 

800         =       27-05 

200       = 

6-76 

9         = 

146-1 

2            = 

32-5 

700         =       23-67 

100       = 

3-38 

8         = 

129-8 

1            = 

1600' 

600         =       20-29 

75       = 

2-53 

7         = 

113-6 

0-50       = 

8-1 

500         =       16-90 

50       = 

1-69 

6         = 

97-4 

0-25       = 

4-1 

473        =       16-00 

30      = 

100* 

5         = 

81-1 

0-06       = 

1-0 

'  Or,  more  exactly,  101. 


*  Or,  more  exactly,  16  23. 
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Relative 

Value  of  Apothecaries'  and  Metric  Weights. 

Grains. 

Grammes. 

Grains. 

Grammes. 

Grains.      Grammes. 

Drachms. 

Grammes. 

f 

= 

0-00065 

1 

=     0-065 

24    =     1-55 

1     = 

3-88 

= 

0-01)101 

2 

=     0-130 

25     =     1-62 

2    = 

7-77 

ft 

= 

0-00110 

3 

=     0-194 

26     =     1-70 

3    = 

11-66 

ft 

= 

0-00130 

4 

=     0-259 

27     =     1-75 

4    = 

15-55 

ft 

= 

0-00135 

5 

=     0-324 

28    =     1-82 

5     = 

19-44 

ft 

= 

0-00162 

6 

=     0-389 

29     =     1-87 

6     == 

23-32 

ft 

= 

0-00180 

7 

sa     0-454 

30    =     P94 

7    = 

27-21 

ft 

= 

0-00202 

8 

=     0-518 

31     =     2-00 

Ounces. 

ft 

= 

0-00220 

9 

=     0-583 

32    =    2-10 

1    = 

3110 « 

ft 

= 

0-00270 

10 

=     0-648 

33    ==     2-16 

2    = 

62-20 

A 

= 

0-00274 

11 

=     0-713 

34    =     2-20 

3    = 

93-31 

A 

= 

0-00324 

12 

=    0-775 

35    ==    2-25 

4    = 

124-41 

A 

= 

0-00360 

13 

=     0-842 

36    =     2-30 

5    = 

155-51 

A 

— 

0-00405 

14 

=     0-907 

37    ==     2-40 

6    = 

186-62 

ft 

= 

0-00432 

15 

=     0-972 

38    =    2-46 

7    = 

217-72 

A 

= 

0-00540 

15-5 

'=    1000 

39    ==    2-55 

8    = 

248-82 

to 

= 

0.00648 

16 

=    1-040 

40    =    2-59 

9    = 

279-93 

1 

=s 

0-00810 

17 

=     1-102 

42    =    2-73 

10    = 

311-03 

| 

= 

0-01080 

18 

=     1-166 

44    =     2-85 

11    == 

342-14 

= 

0-01296 

19 

=     1-232 

48    =     3-00 

12    = 

373-24 

| 

= 

0-01620 

20 

=     1-296 

50    =     3-24 

14    = 

435-44 

| 

ss 

0-02160 

21 

=     1-360 

52    =     3-40 

16    = 

497-65 

I 

= 

0-03240 

22 

=     1-425 

56    =     3-65 

24    = 

746-48 

* 

== 

0-04860 

23 

=     1-490 

58    =     3-75 

48    = 
100    = 

1492-96 
3110-40 

1  Or,  more  exactly,  15-432  +  gr.  =  1  gramme. 


4  Or,  more  exactly,  3110349  grammes. 


Relative  Value  of  Metric  and  Apothecaries'  Weights. 


Grammes. 

Grains. 

Grammes. 

Grains. 

Grammes. 

Grains. 

Grammes. 

Grains. 

0-0010     = 

ft 

0-065     = 

1-003 

1    = 

15-43 

100     = 

1543-23 

0-0020     = 

ft 

0-100     = 

1-543 

2    = 

30-90 

125    = 

1929-04 

0-0040     = 

ft 

0-130     = 

2-006 

3    = 

46-30 

150     = 

2314-85 

0-0065    = 

ft 

0150     = 

2-315 

4    = 

61-73 

175    = 

2700-70 

0-0081     = 

¥ 

0-180     = 

2-778 

5     = 

77-20 

450    = 

6944-60 

0-0108     = 

1 

0-200     = 

3-086 

6    = 

92-60 

550     = 

8487-80 

0-0162    = 

0-300     = 

4-630 

7    = 

108-00 

650     = 

10031-01 

0-0324    = 

1 

0-500     = 

7-716 

8     = 

123-50 

750     = 

11574-30 

0-0486    = 

1 

0-700     = 

10-803 

9    = 

138-90 

850     = 

13117-50 

0-0567    = 

£ 

0-900     = 

13-890 

10     = 

154-32 

1000     = 

15432-35 

Relative  Value  of  Avoirdupois  and  Metric  Weights. 

o££b.        Gramma. 

Avoir.     Grammes. 
Ounces. 

oZZSk        Gramm*s- 

Avoir. 
Pounds. 

Grammes. 

ft    =         1*772 

5     =     141-75 

13     =       368-54 

3    = 

1360-78 

I     =        3-544 

6    =    170-07 

14    =       396-89 

4    = 

1814-37 

|     =         7-088 

7     =     198-45 

15     =      425-24 

5     = 

2267-96 

I     =       14175 

8    =    226-80 

Avoir. 

6    = 

2721-55 

1      =       28-350 

9    =     255-15 

Pounds. 

7    = 

3175-14 

2     =       56-700 

10     =     283-50 

1       =      453-59 

8    = 

3628-74 

S      =a       85-049 

11     =     311-84 

2      =       907-18 

9    = 

4082-33 

4     =     113-398 

12    =     340-19 

2-2   =     1000-00 

10     = 

4535-92 

Relative  Value  of  Metric  and  Avoirdupois  Weights. 

Grammes.        Oz.         Gr. 

Grammes.     Or.       Gr. 

Grammes. 

Oz.   Gr. 

Grammes. 

Oz. 

Gr. 

28-35     =     ] 

38     =     1        149 

125    = 

4     179 

600     = 

21 

72 

29         =     1 

L          10 

39    =■     1        164 

150    = 

5     127 

650     = 

22 

406 

30         =     1 

L          25 

40     =     1        180 

200    = 

7       24 

700    = 

24 

303 

31          =     1 

[           41 

50     =     1        334 

250     = 

8     358 

750     = 

26 

199 

32         =     1 

I           56 

60     =     2          50 

300     = 

10     255 

800     = 

28 

96 

33         =     1 

L          72. 

70     =     2        205 

350     = 

12     151 

850    = 

29 

430 

34         =     1 

1          87 

80     =     2        360 

400     = 

14      48 

900     = 

31 

326 

35         =     ] 

I        103 

85    =    3 

450     = 

15     382 

950     = 

33 

223 

36         =     ] 

I        118 

90    =     3          76 

500     = 

17     279 

1000     = 

35 

120 

37          =     1 

[        133 

100     =a     3        230 

550     = 

19     175 

1748  Approximate  Measurement.  part  m. 

APPROXIMATE  MEASUREMENT. 

For  the  sake  of  convenience,  in  the  absence  of  proper  instruments,  we  often  make  use  of  means  of 
measurement  which,  though  not  precise  nor  uniform,  afford  results  sufficiently  accurate  for  ordinary  pur- 
poses. Of  this  kind  are  certain  household  implements,  of  a  capacity  approaching  to  uniformity,  and 
corresponding  to  a  certain  extent  with  the  regular  standard  measures.  Custom  has  attached  a  fixed  value 
to  these  implements,  with  which  it  is  proper  that  the  practitioner  should  be  familiar,  although  their 
capacity,  as  they  are  now  made,  with  the  exception  of  the  wineglass,  generally  somewhat  exceeds  that  at 
which  they  were  originally  and  still  continue  to  be  estimated-    According  to  the  U.  S.  P.  (8th  Rev. ) : 

A  tea-cup  is  estimated  to  contain  about  four  fluidounces,  or  120  Cc. 

A  wineglass two  fluidounces,  or  60  Cc. 

A  tablespoon  (cochlear  magnum)  .    .    .   half  a  fluidounce,  or  16  Cc. 
A  dessertspoon  (cochlear  medium)     .    .  two  fluidrachtns,  or  8  Cc. 
A  teaspoon  ( cochlear  parvum )    ....  a  fluidrachm,  or  4  Cc. 
The  U.  8.  D.  (19th  ed.)  prefers  to  make  the  equivalents  used  in  this 
book   closer,  and  have  therefore  adopted   for    the  tablespoonful 
15  Cc.,  dessertspoonful  7.5  Cc.,  and  teaspoonfui  3.75  Cc. 

Small  quantities  of  liquid  medicines  are  often  administered  by  drops,  each  of  which  is  usually  con- 
sidered equivalent  to  a  minim,  or  the  sixtieth  part  of  a  fluidrachm.  The  drop  of  water  and  of  aqueous 
fluids  is,  sometimes,  about  that  size  ;  but  the  same  is  bv  no  means  the  case  with  all  medicinal  liquids, 
and  the  drop  even  of  the  same  liquid  varies  much  in  bulk{  according  to  the  circumstances  under  which  it 
is  formed.  This  is,  therefore,  an  uncertain  mode  of  estimating  the  quantity  of  liquids,  and  should  be 
superseded  where  minim  measures  can  be  had.  Certain  rules,  however,  influence  the  formation  of  drops, 
which  will  enable  us  to  form  some  notion  of  their  probable  relative  number,  in  the  same  amount  of  liquid 
when  possessed  of  the  requisite  data.  Thus,  the  heavier  the  liquid,  the  smaller,  other  things  being  equal, 
is  the  size  of  the  drops,  and  the  greater  their  number  in  a  given  measure.  The  drop  of  chloroform,  for 
example,  which  is  a  very  heavy  liquid,  is  very  small,  much  smaller  than  that  of  alcohol  or  ether.  The 
greater  or  less  viscidity  and  greater  or  less  mobility  of  the  liquid  have  much  influence,  the  former  in  in- 
creasing, the  latter  in  diminishing  the  size  of  the  drops.  The  adhesiveness  of  liquids,  which  opposes  their 
disposition  to  leave  the  surface  from  which  they  fall,  requires  a  greater  mass  to  overcome  it,  and  conse- 
quently augments  the  size  of  the  drop.  The  rapidity  of  the  movement  acts  in  a  contrary  direction,  and 
the  drop  from  a  full  bottle  should  he  less  than  from  one  more  or  less  emptied.  The  broader  the  surface 
from  which  they  fall,  the  greater  is  their  size.  The  drops  from  a  thick-lipped  bottle  are  larger  than  from 
one  with  thin  lips. 

The  results  stated  in  the  table  on  page  1 749  were  obtained  by  Stephen  L.  Talbot.  They  may  be  relied  on 
as  accurate,  and  in  most  cases  correspond  with  the  results  obtained  by  Durand  and  Procter  (see  A.  J.  P.,i. 
169  ;  1865,  p.  389;  1880,  p.  337),  but  snould  be  considered  as  indicating  only  the  relative  number  of  drops 
afforded  by  the  several  uqaidl  mentioned  ;  for,  under  other  circumstances  than  those  of  Talbot's  experi- 
ments, entirely  different  results  might  be  obtained  as  relates  to  earh  liquid.  The  preparations  experimented 
with  were  those  of  the  CJ.8.  Pharmacopeia  of  1870,  but  the  table  has  been  revised  to  correspond  with 
the  preparations  of  the  U.  S.  P.  (8th  Rev.) 


FRENCH    MEASURES. 

In  reading  French  medical  works,  if  unacquainted  with  their  customary  expressions  of  measure,  we  are 
often  left  in  great  uncertainty  as  to  the  precise  quantity  indicated  by  the  names.  The  following  table,  trans- 
lated from  the  French  Codex,  will  obviate  this  difficulty.     (See  Metric  Table,  page  1745.) 

Grammes. 

A  coffeespoon  (cuitterie  d  cajk,  Fr.,  teaspoon)  (Fr.  Cod.  1895) 5 

A  dessertspoon  {ciriUerte  a  dessert,  Fr.,  dessertspoon),  2  coffeespoons,  or 10 

A  common  spoon  (cuiUeree,  Fr.,  tablespoon),  4  coffeespoons,  or 15 

A  glass  {verre,  Fr.),  10  common  spoons 150 

A  handful  {poignie,  Fr.)  of  barleyseed  (Fr.  Cod.  1866) 80 

"               "         "          flaxseed 50 

flaxseed-meal 150 

"               "         "          dried  mallow  leaves 40 

"               "         "             "    chicory      "       30 

A  pinch  (pincte,  Fr. )  of  chamomile  flowers 2 

"            "        "         arnica               "         1 

"            M        "         marshmallow  "         2 

41            "        "         mallows           M         1 

"            •«        "         linden               "         2 

"            "        "         fruits  of  anise     2 

"            "        "             "         fennel 2 

A  hen's  egg,  newlv  laid,  has  the  mean  weight  of 64 

"          the  white  alone 40 

"         the  yellow  alone 20 

Blanched  almonds  have  the  mean  weight,  each,  of      1 
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TABLE  EXHIBITING  THE  NUMBER  OF  DROPS  IN  A  FLUIDRACHM 

OF   DIFFERENT  LIQUIDS,  WITH  THE  WEIGHT  IN 

GRAINS   AND  GRAMMES. 


Name. 


Acetum  Opii 

Sanguinariae 

Scillse 

Acidum  Aceticum 

Aceticum  Dilutum 

Carbolicum 

Hydrochloricum 

Hydrochlor.  Dilutum.  .  .  . 

Hydrocyanicum  Dilutum 

Lacticum 

Nitricum 

Nitricum  Dilutum 

Nitrohydrochloricum 

Phosphoricum  Dilutum.  . 

Sulphuricum 

Sulphuricum  Aromaticum 

Sulphuricum  Dilutum  . .  . 

Sulphurosum 

^Ether 

Alcohol 

Dilutum 

Aqua 

Ammonise  Fortior 

Destillata 

Balsamum  Peruvianum.  .  . 

Bromum 

Chloroformum 

Copaiba 

Creosotum 

Fluidextractum  Belladonna 

Buchu 

Cimicifugae 

Cinchonae 

Colchici  Radicis 

Colchici  Seminis 

Conii 

Digitalis 

Ergotse 

Gelsemii. 

Glycyrrhizae 

Hyoscyami 

Ipecacuanhae 

Pareirse 

Rhei .    ■ 

Sarsaparillae  Compositum 

Senegae 

Serpentari33 

Uvae  Ursi 

Valerianae 

Veratri  Viridis 

Zingiberis 

Glycerinum 

Hydrargyrum 

Liquor  Acidi  Arsenosi 

Ammonii  Acetatis 

Arseni  et  Hydrargyri 
Iodidi 

Ferri  Chloridi 

Ferri  Citratis 

Ferri  Nitratis 

Ferri  Subsulphatis 

Ferri  Tersulphatis 


Drops 
in  f5i 
(60  m.) 

Weight  of  f3i 

ingr. 

in  Gm. 

90 

61 

3.95 

78 

55* 

3.59 

68 

57 

3.69 

108 

58 

3.75 

68 

55 

3.56 

111 

59 

3.82 

70 

65 

4.21 

60 

56 

3.62 

60 

54 

3.49 

111 

66 

4.27 

102 

77 

4.98 

60 

58 

3.62 

76 

66 

4.27 

59 

57 

3.69 

128 

101 

6.54 

146 

53 

3.43 

60 

58* 

3.79 

59 

55 

3.56 

176 

39 

2.52 

146 

44 

2.85 

137 

49 

3.17 

60 

55 

3.56 

66 

50 

3.24 

60 

53* 

3.46 

101 

60 

3.88 

250 

165 

10.69 

250 

80 

5.18 

110 

51 

3.30 

122 

56* 

3.66 

156 

57 

3.69 

150 

47* 

3.07 

147 

48 

3.11 

138 

58 

3.75 

160 

57 

3.69 

158 

55 

3.56 

137 

61 

3.95 

134 

62 

4.01 

133 

60 

3.88 

149 

49 

3.14 

133 

61 

3.95 

160 

59 

3.82 

120 

60 

3.88 

140 

57 

3.72 

158 

61 

3.95 

134 

60 

3.88 

137 

62 

4.01 

148 

47 

3.07 

137 

60 

3.88 

150 

49 

3.17 

150 

50 

3.24 

142 

48 

3.11 

67 

68 

4.40 

150 

760 

49.24 

75 

56 

3.62 

57 

55 

3.56 

58 

55 

3.56 

71 

72 

4.66 

71 

72 

4.66 

59 

59 

3.82 

73 

83 

5.37 

83 

72 

4.66 

Name. 


Liquor  Hydrarg.  Nitratis. . . . 

Iodi  Compositus 

Plumbi  Subacetatis 

Potassii  Hydroxidi 

Potassii  Arsenitis 

Sodae  Chlorinatse 

Zinci  Chloridi 

Oleoresina  Aspidii 

Capsici 

Cubebae 

Oleum  jEthereum 

Amygdalae  Amarse 

Amygdalae  Expres 

Anisi 

Bergamottae 

Cari 

Caryophylli 

Cinnamomi 

Copaibae 

Cubebae 

Fceniculi 

Gaultheriae 

Juniperi 

Lavandulae 

Limonis 

Menthae  Piperitae 

Ricini 

Rosae 

Rosmarini 

Sassafras 

Terebinthinae 

Tiglii 

Spiritus  ^Etheris  Compositus 

iEtheris  Nitrosi 

Ammoniae  Aromaticus. . .  . 

Camphorae 

Chloroformi 

Menthae  Piperitae 

Syrupus 

Acaciae 

Ferri  Iodidi 

Scillae 

Scillae  Compositus 

Senegae 

Tinctura  Aconiti 

Belladonnae 

Benzoini  Composita 

Cantharidis 

Cinchonae  Composita 

Digitalis 

Ferri  Chloridi 

Iodi 

Nucis  Vomicae 

Opii 

Opii  Camphorata 

Opii  Deodorati 

Valerianae 

Veratri  Viridis 

Zingiberis - 

Vinum  Colchici  Radicis 

Colchici  Seminis 

Opii 


Drops 
in  fsi 

(60  m.) 

Weight 

ingr. 

131 

123 

63 

59 

74 

70 

62 

58 

57 

55 

63 

62 

89 

88 

130 

52 

120 

51 

123 

52 

125 

50 

115 

55 

108 

48* 

119 

54 

130 

46 

132 

50 

130 

57 

126 

53* 

123 

49* 

125 

51 

125 

53 

125 

62 

148 

49 

138 

52 

129 

47 

129 

50 

77 

51* 

132 

47 

143 

50 

133 

58 

136 

45* 

104 

50 

148 

45 

146 

47 

142 

48 

143 

47 

150 

48 

142 

47 

65 

72 

44 

73 

65 

77 

75 

74 

102 

70 

106 

70 

146 

46 

137 

53 

148 

48 

131 

51 

140 

49 

128 

53 

150 

53 

148 

47 

140 

44 

130 

53 

130 

52 

110 

54 

130 

52 

145 

46 

144 

46 

107 

55 

111 

54 

100 

55 

in  Gm. 


7.97 
3.82 
4.53 
3.75 
3.56 
4.01 
5.70 
3.36 
3.30 
3.36 
3.24 
3.56 
3.14 
3.49 
2.98 
3.24 
3.69 
3.46 
3.20 
3.30 
3.43 
4.01 
3.17 
3.36 
3.04 
3.24 
3.33 
3.04 
3.24 
3.75 
2.94 
3.24 
2.91 
3.04 
3.11 
3.04 
3.11 
3.04 
4.66 
4.73 
4.98 
4.79 
4.53 
4.53 
2.98 
3.43 
3.11 
3.33 
3.17 
3.43 
3.43 
3.04 
2.85 
3.43 
3.36 
3.49 
3.36 
2.98 
2.98 
3.56 
3.49 
3.56 
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TABLES  SHOWING  SPECIFIC  GRAVITY  CORRESPONDING  WITH 
DEGREES  OF  HYDROMETERS. 

Baume' s  hydrometer  is  still  largely  employed.  In  this  instrument  the  specific  gravity  of  distilled  water 
is  assumed  as  the  zero  of  the  descending  scale  in  relation  to  fluids  heavier  than  itself,  and  as  ten  on  the 
ascending  Bcale  in  relation  to  lighter  fluids.  In  the  following  tables  the  specific  gravity  of  liquids  is 
given  corresponding  with  the  several  degrees  of  this  hydrometer.  The  first  column  of  specific  gravities 
is  taken  from  the  French  Codex.  The  second  column  is  based  on  the  calculations  of  Huss.  The  third 
column  was  calculated  by  Henry  Pemberton  of  Philadelphia,  in  1851.  The  figures  in  this  column  cor- 
respond with  the  degrees  of  the  hydrometers  formerly  prepared  by  W,  H.  Pile. 


FOR  LIQUIDS  LIGHTER  THAN  WATER. 
(Bau me 's  hydrometer.) 


Decree 
of  hydrom- 
eter. 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
84 
35 
36 
37 
38 
39 
40 
41 
42 
43 


Specific  Gravity. 


By  Baume. 


1.000 
0.993 
0.986 
0.979 
0  078 

0.960 
0.953 
0 .  947 
(I  '.ill 
0  B35 
0.929 
0  923 
0  917 
o  911 
0  905 
0  900 
0.894 
0  889 
0.883 
0878 
(!  872 
(i  867 

0  857 

0  847 

0.842 
0.837 
0  832 
(i  B27 
o  823 
0  818 
0.813 


1    0000 

o  w:j.o 
0.9861 
0  9792 
0.9724 
0.9657 
o  9591 
o  9526 
(i  9462 
0  9399 
o  9336 
o  0274 
o  0212 
o  9151 

0   9(101 

0.9032 

O    S971 

o  S917 

(i  8860 

o  B804 

()  S7ls 

(i  8479 
(i  8428 
0.8378 

(i  8281 

0.8186 
0.8139 
08093 


1.0000 
0 . 9929 

0  9790 
(i  9722 

0  9459 
0  9395 
(i  9333 

0  9271 
0  9210 

o  9150 

(i  9090 

o  9032 

o  S974 

o  S917 

(i  8860 

(i  8805 

(i  B7J Vi 

o  8588 

(i  8284 
(i  8235 

0.8187 
0.8139 
0.8092 


Degree 

of  hydrom- 
eter. 


44 
45 
46 
47 
is 
49 
50 
51 
52 
53 
54 
55 
56 
57 

60 
61 
62 
68 
64 

(.7 

69 
70 

71 
72 
73 
74 
77, 
76 
77 


Specific  Gravity. 


By  Baume. 


0.809 
0.804 
0800 
0  795 
0  791 
0.787 
o  783 
(i  778 
o  771 
(i  770 

(l  702 
(i  7.'.s 
0  7.M 

(i  750 

(I  7  12 
o  738 
o  7:-s.r> 
o  781 
(l  727 
(i  721 
(i  720 
(I  710 
(i  713 
0  709 
(I  700 
0  702 
0  699 
0  696 
(I  092 
(I  0X9 
0.686 
0  682 


0.8047 
0.8001 
0 . 7956 
0.7911 
0.7866 
0.7821 
0  7777 
0  7733 
0  70S9 
0  7010 
0  700.'} 
0  7.V.0 
0  77.1  S 
0  7476 
0.7435 
o  7894 
0  7354 
0.7314 
0  7275 


0.8045 
0.8000 
0.7954 
0.7909 
0.7865 
0.7821 
0  7777 
0.7734 
0  7692 
0.7650 
0.7608 
0.7567 
0.7526 
0  7486 
0  7  110 
0  7407 
o  i:u)H 
0.7329 
0.7290 
0  7253 
0  7216 
0  7179 
0  7142 
0.7106 
0 . 7070 
0  7035 
0.7000 
0.6965 
0  0930 
0  0X90 
0  6868 
0 . 0829 
0 . 6796 
0.6763 


The  following  formulas,  furnished  by  Pile,  may  prove  useful  by  enabling  any  one  to  calculate  the 
sp.  gr.  corresponding  with  the  several  degrees  of  Baunie's  hydrometer, and,  conversely,  the  degree  of 
Baume'  corresponding  with  the  pp.  gr. 

1.  For  Liquids  lighter  than  Water. — The  following  formulas  give  the  sp.  gr.  as  represented  in  the  first 
column  in  the  foregoing  table ;  or,  the  specific  gravity  being  known,  give  the  corresponding  degree  of 
Baume. 

gp.  gr.;  and  J^-  134  =  B<= 


and— — - 

sp.  gr. 


B°  +  134 

The  following  formulas  apply  to  the  third  column  of  specific  gravities 

140  j     140 

sp.gr 


B°  +  130 
2.  For  Liquids  heavier  than  Water. — For  the  first  column,  144*™B. 


and-^-  —  130  =  BC 
sp.  gr. 

144 

sp.  gr. 


and  144 


144 


14?. 


the  third,  14,_BO  =  sp.  gr. ,  and  145 


145 


sp.  gr. 


B°;   for 


£P.gr. 


B« 


pabt  in. 
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FOR  LIQUIDS  HEAVIER  THAN  WATER. 
(Baume's  hydrometer.) 


Degree 
of  hydrom- 

Specific Gravity. 

Degree 
of  hydrom- 
eter. 

Specific  Gravity. 

eter. 

By  Baume. 

By  Baumg. 

0 

1.000 

1.0000 

1.0000 

38 

1.359 

1.3559 

1.3551 

1 

1.007 

1.0070 

1.0069 

39 

1.372 

1.3686 

1.3679 

2 

1.014 

1.0141 

1.0139 

40 

1.384 

1.3815 

1.3809 

3 

1.022 

1.0213 

1.0211 

41 

1.398 

1.3947 

1.3942 

4 

1.029 

1.0286 

1.0283 

42 

1.412 

1.4082 

1.4077 

5 

1.036 

1.0360 

1.0357 

43 

1.426 

1.4219 

1.4215 

6 

1.044 

1.0435 

1.0431 

44 

1.440 

1.4359 

1.4356 

7 

1.052 

1.0511 

1.0507 

45 

1.454 

1.4501 

1.4500 

8 

1.060 

1.0588 

1.0583 

46 

1.479 

1.4645 

1 . 4646 

9 

1.067 

1.0666 

1.0661 

47 

1.485 

1.4792 

1 . 4795 

10 

1.075 

1.0745 

1.0740 

48 

1.501 

1.4942 

1.4949 

11 

1.083 

1.0825 

1.0820 

49 

1.516 

1.5096 

1.5104 

12 

1.091 

1.0906 

1.0902 

50 

1.532 

1 . 5253 

1.5263 

13 

1.100 

1.0988 

1.0984 

51 

1.549 

1.5413 

1 . 5425 

14 

1.108 

1.1071 

1 . 1008 

52 

1.566 

1 . 5576 

1.5591 

15 

1.116 

1.1155 

1.1153 

53 

1.583 

1.5742 

1.5760 

16 

1.125 

1.1240 

1.1240 

54 

1.601 

1.5912 

1.5934 

17 

1.134 

1.1326 

1.1328 

55 

1.618 

1.6086 

1.6111 

18 

1.143 

1.1414 

1.1417 

56 

1.637 

1.6264 

1.6292 

19 

1.152 

1 . 1504 

1 . 1507 

57 

1.656 

1.6446 

1.6477 

20 

1.161 

1.1596 

1 . 1600 

58 

1.676 

1.6632 

1.6666 

21 

1.171 

1 . 1690 

1 . 1693 

59 

1.695 

1.6823 

1.6860 

22 

1.180 

1 . 1785 

1 . 1788 

60 

1.715 

1.7019 

1.7058 

23 

1.190 

1 . 1882 

1 . 1885 

61 

1.736 

1.7220 

1.7261 

24 

1.199 

1 . 1981 

1 . 1983 

62 

1.758 

1.7427 

1.7469 

25 

1.210 

1.2082 

1.2083 

63 

1.779 

1.7640 

1.7682 

26 

1.221 

1.2184 

1.2184 

64 

1.801 

1.7856 

1.7901 

27 

1.231 

1 . 2288 

1 . 2288 

65 

1.823 

1.8082 

1.8125 

28 

1.242 

1.2394 

1.2393 

66 

1.847 

1.8312 

1.8354 

29 

1.252 

1 . 2502 

1 . 2500 

67 

1.872 

1.8548 

1.8589 

30 

1.261 

1.2612 

1 . 2608 

68 

1.897 

1.8790 

1.8831 

31 

1.275 

1.2724 

1.2719 

69 

1.921 

1.9038 

1.9079 

32 

1.286 

1 . 2838 

1.2831 

70 

1.946 

1.9291 

1.9333 

33 

1.298 

1.2954 

1.2946 

71 

1.974 

1.9548 

1.9595 

34 

1.309 

1.3072 

1.3063 

72 

2.002 

1.9809 

1.9863 

35 

1.321 

1.3190 

1.3181 

73 

2.031 

2.0073 

2.0139 

36 

1.334 

1.3311 

1 . 3302 

74 

2.059 

2.0340 

2.0422 

37 

1.346 

1.3434 

1 . 3425 

75 

2.087 

2.0610 

2.0714 

Gay-Lrissac's  centesimal  alcoholmeter  is  applicable  only  to  alcohol.  The  scale  of  this  instrument  is 
divided  into  100  unequal  degrees,  the  zero  corresponding  to  pure  water,  and  100°  to  absolute  alcohol ;  and 
every  intermediate  degree  expresses  the  percentage  of  pure  alcohol,  by  measure,  contained  in  the  liquors 
examined.  Thus,  when  the  instrument  stands  at  40°  in  any  alcoholic  liquid,  it  indicates  that  100  measures 
of  the  liquid  contain  40  of  pure  alcohol  and  60  of  water.  But,  as  it  was  graduated  for  the  temperature  of 
59°  of  Fahrenheit,  the  liquors  to  be  tested  should  be  brought  to  that  temperature.  Tralles's  centesimal 
alcoholmeter  is  the  one  used  by  the  U.  S.  Government  in  gauging  the  strength  of  spirit,  and  is  generally 
employed  in  this  country  by  distillers  and  wholesale  dealers  in  the  purchase  and  sale  of  alcoholic  liquors. 
The  scale  of  this  instrument  is,  like  Gay-Lussac's,  divided  into  100  unequal  parts,  each  corresponding  to 
the  percentage  by  volume  of  pure  alcohol  contained  in  the  liquors  examined.  As  the  sp.  gr.  of  water  is 
considered  as  unity  at  its  temperature  of  greatest  density,  39.8°  F.,  and  the  degrees  of  this  scale  are  cal- 
culated for  60°  F.,  the  zero,  corresponding  to  the  density  of  water,  will  represent  a  sp.  gr.  of  .9991. 

The  table  of  Tralles  on  page  1752  gives  the  percentage  of  alcohol  by  measure  corresponding  with  the 
specific  gravity.  Under  the  heading  of  Alcohol  tables  (see  page  1757), a  table  of  the  percentage  by  weight 
corresponding  with  the  sp.  gr.  is  given.  By  means  of  these  tables,  in  connection  with  the  alcoholmeter, 
every  problem  that  can  arise  in  reference  to  the  strength  of  spirituous  liquors  can  be  solved  ;  and  by  the 
appended  table,  giving  the  value  of  Baume's  degrees  in  those  of  Tralles,  the  facility  is  still  further 
extended. 

Sikes's  hydrometer  is  used  in  Great  Britain  in  the  collection  of  the  excise  revenue  :  it  is  a  brass  instru- 
ment having  a  spherical  bulb,  with  a  weight  at  the  bottom  to  make  it  float  upright ;  the  stem  is  divided 
into  twenty  parts,  and  every  other  division  numbered,  from  0  to  10.  A  series  of  nine  weights  are  fur- 
nished with  the  instrument,  numbered  from  10  to  90  ;  these  are  to  be  added  to  the  weight  at  the  bottom 
to  cause  the  hydrometer  to  sink,  so  that  a  reading  may  be  had  on  the  graduated  scale  ;  this  reading  added 
to  the  number  on  the  weight  employed,  gives  a  figure  which  indicates  the  strength  of  the  spirit  by  refer- 
ring to  a  table  which  accompanies  the  instrument. 

Jones's  hydrometer  is  similar  to  Sikes's,  but  by  many  is  regarded  as  an  improvement  on  it. 
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ALCOHOLMETRICAL  TABLE  OF  TRALLES. 

Alcohol  in 

100  measures 

of  spirit. 

Specific  grav- 
ity ac  60°  F. 

Alcohol  in 

100  measures 

of  spirit. 

Specific  grav- 
ity- at  60°  F. 

Alcohol  in 

100  measures 

of  spirit. 

Specific  grav- 
ity at  60°  F. 

Alcohol  in 

100  measures 

of  spirit. 

Specific  grav- 
ity at  60°  F. 

0 

.9991 

26 

.9689 

51 

.9315 

76 

.8739 

1 

.9976 

27 

.9679 

52 

.9295 

77 

.8712 

2 

.9961 

28 

.9668 

53 

.9275 

78 

.8685 

3 

.9947 

29 

.9657 

54 

.9254 

79 

.8658 

4 

.9933 

30 

.9646 

55 

.9234 

80 

.8631 

5 

.9919 

31 

.9634 

56 

.9213 

81 

.8603 

6 

.9906 

32 

.9622 

57 

.9192 

82 

.8575 

7 

.9893 

33 

.9609 

58 

.9170 

83 

.8547 

8 

.9881 

34 

.9596 

59 

.9148 

84 

.8518 

9 

.9869 

35 

.9583 

60 

.9126 

85 

.8488 

10 

.9857 

36 

.9570 

61 

.9104 

86 

.8458 

11 

.9845 

37 

.9556 

62 

.9082 

87 

.8428 

12 

.9834 

38 

.9541 

63 

.9059 

88 

.8397 

13 

.9823 

39 

.9526 

64 

.9036 

89 

.8365 

14 

.9812 

40 

.9510 

65 

.9013 

90 

.8332 

15 

.9802 

41 

.9494 

66 

.8989 

91 

.8299 

16 

.9791 

42 

.9478 

67 

.8965 

92 

.8265 

17 

.9781 

43 

.9461 

68 

.8941 

93 

.8230 

18 

.9771 

44 

.9444 

69 

.8917 

94 

.8194 

19 

.9761 

45 

.9427 

70 

.8892 

95 

.8157 

20 

.9751 

46 

.9409 

71 

.8867 

96 

.8118 

21 

.9741 

47 

.9391 

72 

.8842 

97 

.8077 

22 

.9731 

48 

.9373 

73 

.8817 

98 

.8034 

23 

.9720 

49 

.9354 

74 

.8791 

99 

.7988 

24 

.9710 

50 

.9335 

75 

.8765 

100 

.7939 

25 

.9700 

Table  showing  the  value  of  the  Degrees  of  Baume's  Hydrometer  In  those 
of  Tralles's  Alcoholmeter. 


Baume. 

Trailer 

Baume. 

Tralles. 

Baume. 

Tralle*. 

Baume. 

Tralles. 

10.12 

.0 

20 

50   1 

30 

75.6 

40 

92.9 

11 

4.3 

21 

53  2 

31 

77.6 

41 

94.2 

12 

9.8 

22 

56  1 

32 

79  6 

42 

95.5 

13 

16.1 

23 

58.9 

33 

81.5 

43 

96.7 

14 

22  9 

24 

61.6 

34 

83.4 

44 

97.8 

15 

29.2 

25 

64.2 

35 

85.1 

45 

98.8 

16 

34  5 

26 

66  6 

36 

86.8 

46 

99.7 

17 

39.2 

27 

69.0 

37 

B8  -l 

46.37 

1000 

18 

43  1 

28 

71  3 

38 

90  0 

19 

46.8 

29 

73.5 

39 

91.4 

RELATIONS  BETWEEN  THERMOMETERS. 

In  Fahrenheit's  thermometer,  the  freezing  point  of  water  is  placed  at  32°,  and  the  boiling  point  at 
212°,  and  the  number  of  intervening  degrees  is  180. 

The  Centigrade  or  Celsius's  thermometer,  which  is  now  recognized  in  the  U.  S.  Pharmacopoeia  and  has 
been  adopted  generally  by  scientists,  marks  the  freezing  point  zero,  and  the  boiling  point  100°. 

In  Reaumur's  thermometer  the  freezing  point  is  at  zero,  and  the  boiling  point  at  80°. 

In  De  Lisle' s  thermometer,  used  in  Russia,  the  graduation  begins  at  the  boiling  point,  which  is  marked 
zero,  while  the  freezing  point  is  placed  at  150°. 

From  the  above  statement,  it  is  evident  that  180  degrees  of  Fahrenheit  are  equal  to  100°  of  the  Centi- 
grade, 80°  of  Reaumur,  and  150°  of  De  Lisle ;  or  1  degree  of  the  first  is  equal  to  $  of  a  degree  of  the 
second,  4,  of  a  degree  of  the  third,  and  \  of  a  degree  of  the  last.  It  is  easy,  therefore,  to  convert  the 
degrees  of  one  into  the  equivalent  number  of  degrees  of  the  other  ;  but  in  ascertaining  the  corresponding 
points  upon  the  different  scales,  it  is  necessarv  to  take  into  consideration  their  different  modes  of  gradua- 
tion. Thus,  as  the  zero  Fahrenheit  is  32°  below  the  point  at  which  that  of  the  Centigrade  and  of 
Reaumur  is  placed,  this  number  must  be  taken  into  account  in  the  calculation. 

1.  If  any  degree  on  the  Centigrade  scale,  either  above  or  below  zero,  be  multiplied  by  1.8  the  result 
will,  in  either  case,  be  the  number  of  degrees  above  or  below  32°,  or  the  freezing  point  of  Fahrenheit. 

2.  The  number  of  degrees  between  any  point  of  Fahrenheit's  scale  and  32°,  if  divided  by  1.8,  will  give 
the  corresponding  point  on  the  Centigrade. 
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Given  Sought 

Centigrade :     Fahrenheit : 


n°C. 


9n° 


+  32 


Given  Sought 

Fahrenheit :     Centigrade ; 


c.° 

F.° 

c.° 

F.° 

C.° 

F.° 

c.° 

F.° 

—40 

—40 

—39.4444 

—39 

—19.4444 

—3 

15.5556 

60 

—39 

—38.2 

—19 

—2.2 

16 

60.8 

—38.8889 

—38 

—18.8889 

—2 

16.1111 

61 

—38.3333 

—37 

—18.3333 

—1 

16.6667 

62 

—38 

—36.4 

—18 

—0.4 

17 

62.6 

—37.7778 

—36 

—17.7778 

0 

17.2222 

63 

—37.2222 

—35 

—17.2222 

1 

17.7778 

64 

—37 

—34.6 

—17 

1.4 

18 

64.4 

—36.6667 

—34 

—16.6667 

2 

18.3333 

65 

—36.1111 

—33 

—16.1111 

3 

18.8889 

66 

—36 

—32.8 

—16 

3.2 

19 

66.2 

—35.5556 

—32 

—15.5556 

4 

19.4444 

67 

—35 

—31 

—15 

5 

20 

68 

—34.4444 

—30 

—14.4444 

6 

0.5556 

33 

20.5556 

69 

—34 

—29.2 

—14 

6.8 

1 

33.8 

21 

69.8 

—33.8889 

—29 

—13.8889 

7 

1.1111 

34 

21.1111 

70 

—33.3333 

—28 

—13.3333 

8 

1.6667 

35 

21.6667 

71 

—33 

—27.4 

—13 

8.6 

2 

35.6 

22 

71.6 

—32.7778 

—27 

—12.7778 

9 

2.2222 

36 

22.2222 

72 

—32.2222 

—26 

—12.2222 

10 

2.7778 

37 

22.7778 

73 

—32 

—25.6 

—12 

10.4 

3 

37.4 

23 

73.4 

—31.6667 

—25 

—11.6667 

11 

3.3333 

38 

23.3333 

74 

—31.1111 

—24 

—11.1111 

12 

3.8889 

39 

23.8889 

75 

—31 

—23.8 

—11 

12.2 

4 

39.2 

24 

75.2 

—30.5556 

—23 

—10.5556 

13 

4.4444 

40 

24.4444 

76 

—30 

—22 

—10 

14 

5 

41 

25 

77 

—29.4444 

—21 

—9.4444 

15 

5.5556 

42 

25.5556 

78 

—29 

—20.2 

—9 

15.8 

6 

42.8 

26 

78.8 

—28.8889 

—20 

—8.8889 

16 

6.1111 

43 

26.1111 

79 

—28.3333 

—19 

—8.3333 

17 

6.6667 

44 

26.6667 

80 

—28 

—18.4 

—8 

17.6 

7 

44.6 

27 

80.6 

—27.7778 

—18 

—7.7778 

18 

7.2222 

45 

27.2222 

81 

—27.2222 

—17 

—7.2222 

19 

7.7778 

46 

27.7778 

82 

—27 

—16.6 

—7 

19.4 

8 

46.4 

28 

82.4 

—26.6667 

—16 

—6.6667 

20 

8.3333 

47 

28.3333 

83 

—26.1111 

—15 

—6.1111 

21 

8.8889 

48 

28.8889 

84 

—26 

—14.8 

—6 

21.2 

9 

48.2 

29 

84.2 

—25.5556 

—14 

—5.5556 

22 

9.4444 

49 

29.4444 

85 

—25 

—13 

—5 

23 

10 

50 

30 

86 

—24.4444 

—12 

— 4.4444 

24 

10.5556 

51 

30.5556 

87 

—24 

—11.2 

-A 

24.8 

11 

51.8 

31 

87.8 

—23.8889 

—11 

—3.8889 

25 

11.1111 

52 

31.1111 

88 

—23.3333 

—10 

—3.3333 

26 

11.6667 

53 

31.6667 

89 

— 23 

—9.4 

—3 

26.6 

12 

53.6 

32 

89.6 

—22.7778 

—9 

—2.7778 

27 

12.2222 

54 

32.2222 

90 

— 22.2222 

—8 

—2.2222 

28 

12.7778 

55 

32.7778 

91 

— 22 

—7.6 

—2 

28.4 

13 

55.4 

33 

91.4 

— 21.6667 

—1.6667 

29 

13.3333 

56 

33.3333 

92 

—21.1111 

—6 

—1.1111 

30 

13.8889 

57 

33.8889 

93 

— 21 

—5.8 

—1 

30.2 

14 

57.2 

34 

93.2 

—20.5556 

—5 

—0.5556 

31 

14.4444 

58 

34.4444 

94 

—20 

—4 

0 

32 

15 

59 

35 

95 
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c.° 

F.° 

c.° 

F. 

C.° 

F.° 

C.° 

F.° 

35.5556 

96 

60.5556 

141 

85.5556 

186 

110.5556 

231 

36 

96.8 

61 

141.8 

86 

186.8 

111 

231.8 

36.1111 

97 

61.1111 

142 

86.1111 

187 

111.1111 

232 

36.6667 

98 

61.6667 

143 

86.6667 

188 

111.6667 

233 

37 

98.6 

62 

143.6 

87 

188.6 

112 

233.6 

37.2222 

99 

62.2222 

144 

87.2222 

189 

112.2222 

234 

37.7778 

100 

62.7778 

145 

87.7778 

190 

112.7778 

235 

38 

100.4 

63 

145.4 

88 

190.4 

113 

235.4 

38.3333 

101 

63.3333 

146 

88.3333 

191 

113.3333 

236 

38.8889 

102 

63.8889 

147 

88.8889 

192 

113.8889 

237 

39 

102.2 

64 

147.2 

89 

192.2 

114 

237.2 

39.4444 

103 

64.4444 

148 

89.4444 

193 

114.4444 

238 

40 

104 

65 

149 

90 

194 

115 

239 

40.5556 

105 

65.5556 

150 

90.5556 

195 

115.5556 

240 

41 

105.S 

66 

150.8 

91 

195.8 

116 

240.8 

41.1111 

106 

66.1111 

151 

91.1111 

196 

116.1111 

241 

41.6667 

107 

66.6667 

152 

91.6667 

197 

116.6667 

242 

42 

107.0 

67 

152.6 

92 

197.6 

117 

242.6 

42.2222 

108 

67.2222 

153 

92.2222 

198 

117.2222 

243 

42.7778 

109 

67  7778 

154 

92.7778 

199 

117.7778 

244 

43 

L09.4 

154.4 

93 

199.4 

118 

244.4 

43.3333 

110 

(333 

155 

93.8333 

200 

lis  3333 

245 

43.8889 

111 

389 

156 

93.8889 

201 

118.8889 

246 

11 

111.  2 

69 

156.2 

01 

201.2 

111) 

210.2 

44.4444 

112 

69  nil 

157 

94.4444 

202 

119.4444 

247 

46 

113 

70 

158 

M 

203 

120 

248 

45.5556 

114 

70.5556 

1 59 

95.5556 

204 

120.5556 

249 

46 

114.8 

71 

150.8 

96 

204.8 

121 

249.8 

46.1111 

115 

71.1111 

160 

96.1111 

205 

121.1111 

250 

46.6667 

116 

71  6667 

161 

96.6667 

200 

121  < 

251 

47 

1166 

72 

101.6 

97 

20'. 

122 

251.6 

47.2222 

117 

72.2222 

[62 

97  2222 

207 

122.2222 

252 

47.7778 

118 

72.7778 

163 

97  7 

208 

122.7778 

253 

48 

L18.4 

73 

98 

123 

253.4 

48.3333 

119 

73.3333 

164 

1833 

200 

123  3333 

254 

48.8889 

120 

165 

98.8889 

210 

1 23  - 

255 

49 

120  2 

71 

165  2 

210.2 

121 

255.2 

49.4444 

121 

711111 

166 

99  4444 

211 

124.4444 

256 

50 

122 

75 

167 

100 

212 

1 25 

257 

50.5556 

123 

75.5556 

168 

100.5556 

213 

125.5556 

258 

51 

123.8 

70 

168.8 

101 

213.8 

126 

258.8 

51.1111 

121 

70  1111 

169 

101.1111 

211 

120.1111 

259 

51  6667 

125 

76.61 

170 

101  6667 

215 

126.6667 

260 

52 

125.6 

77 

170.6 

102 

215.6 

127 

260.6 

52  2222 

126 

77.2222 

171 

102.2222 

216 

127.2222 

261 

52.7778 

127 

77.7778 

172 

102.7778 

217 

127.7778 

262 

S3 

127.4 

78 

172.4 

103 

217.4 

128 

262.4 

53.3333 

128 

333 

173 

103.3333 

218 

128.3333 

263 

53.8889 

129 

78.8889 

174 

103.8889 

219 

128.8889 

264 

54 

129.2 

79 

174.2 

104 

219.2 

129 

264.2 

54.4444 

130 

79.4444 

175 

104.4444 

220 

129.4444 

265 

55 

131 

80 

176 

105 

221 

130 

266 

55.5556 

132 

80.5556 

177 

105.5556 

222 

130.5556 

267 

56 

132.8 

81 

177.8 

106 

222.8 

131 

267.8 

56.1111 

133 

81.1111 

178 

106.1111 

223 

131.1111 

268 

56.6667 

134 

81.6667 

179 

106.6667 

224 

131.6667 

269 

57 

134.6 

82 

179.6 

107 

224.6 

132 

269.6 

57.2222 

135 

82.2222 

180 

107.2222 

225 

132.2222 

270 

57.7778 

136 

82.7778 

181 

107.7778 

226 

132.7778 

271 

58 

136.4 

83 

181.4 

108 

226.4 

133 

271.4 

58.3333 

137 

83.3333 

182 

108.3333 

227 

133.3333 

272 

58.8889 

138 

83.8889 

183 

108.8889 

228 

133.8889 

273 

59 

138.2 

84 

183.2 

109 

228.2 

134 

273.2 

59.4444 

139 

84.4444 

184 

109.4444 

229 

134.4444 

274 

60 

140 

85 

185 

110 

230 

135 

275 
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c.° 

F.° 

C.° 

F.° 

C.° 

F.° 

C.° 

F.° 

135.5556 

276 

160.5556 

321 

185.5556 

366 

210.5556 

411 

136 

276.8 

161 

321.8 

186 

366.8 

211 

411.8 

136.1111 

277 

161.1111 

322 

186.1111 

367 

211.1111 

412 

136.6667 

278 

161.6667 

323 

186.6667 

368 

211.6667 

413 

137 

278.6 

162 

323.6 

187 

368.6 

212 

413.6 

137.2222 

279 

162.2222 

324 

187.2222 

369 

212.2222 

414 

137.7778 

280 

162.7778 

325 

187.7778 

370 

212.7778 

415 

138 

280.4 

163 

325.4 

188 

370.4 

213 

415.4 

138.3333 

281 

163.3333 

326 

188.3333 

371 

213.3333 

416 

138.8889 

282 

163.8889 

327 

188.8889 

372 

213.8889 

417 

139 

282.2 

164 

327.2 

189 

372.2 

214 

417.2 

139.4444 

283 

164.4444 

328 

189.4444 

373 

214.4444 

418 

140 

284 

165 

329 

190 

374 

215 

419 

140.5556 

285 

165.5556 

330 

190.5556 

375 

215.5556 

420 

141 

285.8 

166 

330.8 

191 

375.8 

216 

420.8 

141.1111 

286 

166.1111 

331 

191.1111 

376 

216.1111 

421 

141.6667 

287 

166.6667 

332 

191.6667 

377 

216.6667 

422 

142 

287.6 

167 

332.6 

192 

377.6 

217 

422.6 

142.2222 

288 

167.2222 

333 

192.2222 

378 

217.2222 

423 

142.7778 

289 

167.7778 

334 

192.7778 

379 

217.7778 

424 

143 

289.4 

168 

334.4 

193 

379.4 

218 

424.4 

143.3333 

290 

168.3333 

335 

193.3333 

380 

218.3333 

425 

143.8889 

291 

168.8889 

336 

193.8889 

381 

218.8889 

426 

144 

291.2 

169 

336.2 

194 

381.2 

219 

426.2 

144.4444 

292 

169.4444 

337 

194.4444 

382 

219.4444 

427 

145 

293 

170 

338 

195 

383 

220 

428 

145.5556 

294 

170.5556 

339 

195.5556 

384 

220.5556 

429 

146 

294.8 

171 

339.8 

196 

384.8 

221 

429.8 

146.1111 

295 

171.1111 

340 

196.1111 

385 

221.1111 

430 

146.6667 

296 

171.6667 

341 

196.6667 

386 

221.6667 

431 

147 

296.6 

172 

341.6 

197 

386.6 

222 

431.6 

147.2222 

297 

172.2222 

342 

197.2222 

387 

222.2222 

432 

147.7778 

298 

172.7778 

343 

197.7778 

388 

222.7778 

433 

148 

298.4 

173 

343.4 

198 

388.4 

223 

433.4 

148.3333 

299 

173.3333 

344 

198.3333 

389 

223.3333 

434 

148.8889 

300 

173.8889 

345 

198.8889 

390 

223.8889 

435 

149 

300.2 

174 

345.2 

199 

390.2 

224 

435.2 

149.4444 

301 

174.4444 

346 

199.4444 

391 

224.4444 

436 

150 

302 

175 

347 

200 

392 

225 

437 

150.5556 

303 

175.5556 

348 

200.5556 

393 

225.5556 

438 

151 

303.8 

176 

348.8 

201 

393.8 

226 

438.8 

151.1111 

304 

176.1111 

349 

201.1111 

394 

226.1111 

439 

151.6667 

305 

176.6667 

350 

201.6667 

395 

226.6667 

440 

152 

305.6 

177 

350.6 

202 

395.6 

227 

440.6 

152.2222 

306 

177.2222 

351 

202.2222 

396 

227.2222 

441 

152.7778 

307 

177.7778 

352 

202.7778 

397 

227.7778 

442 

153 

307.4 

178 

352.4 

203 

397.4 

228 

442.4 

153.3333 

308 

178.3333 

353 

203.3333 

398 

228.3333 

443 

153.8889 

309 

178.8889 

354 

203.8889 

399 

228.8889 

444 

154 

309.2 

179 

354.2 

204 

399.2 

229 

444.2 

154.4444 

310 

179.4444 

355 

204.4444 

400 

229.4444 

445 

155 

311 

180 

356 

205 

401 

230 

446 

155.5556 

312 

180.5556 

357 

205.5556 

402 

230.5556 

447 

156 

312.8 

181 

357.8 

206 

402.8 

231 

447.8 

156.1111 

313 

181.1111 

358 

206.1111 

403 

231.1111 

448 

156.6667 

314 

181.6667 

359 

206.6667 

404 

231.6667 

449 

157 

314.6 

182 

359.6 

207 

404.6 

232 

449.6 

157.2222 

315 

182.2222 

360 

207.2222 

405 

232.2222 

450 

157.7778 

316 

182.7778 

361 

207.7778 

406 

232.7778 

451 

158 

316.4 

183 

361.4 

208 

406.4 

233 

451.4 

158.3333 

317 

183.3333 

362 

208.3333 

407 

233.3333 

452 

158.8889 

318 

183.8889 

363 

208.8889 

408 

233.8889 

453 

159 

318.2 

184 

363.2 

209 

408.2 

234 

453.2 

159.4444 

319 

184.4444 

364 

209.4444 

409 

234.4444 

454 

160 

320 

185 

365 

210 

410 

235 

455 
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c.° 

F.° 

C.° 

F.° 

C.° 

F.° 

c.° 

F.° 

235.5556 

456 

260.5556 

501 

285.5556 

546 

310.5556 

591 

236 

456.8 

261 

501.8 

286 

546.8 

311 

591.8 

236.1111 

457 

261.1111 

502 

286.1111 

547 

311.1111 

592 

236.6667 

458 

261.6667 

503 

286.6667 

548 

311.6667 

593 

237 

458.6 

262 

503.6 

287 

548.6 

312 

593.6 

237.2222 

459 

262.2222 

504 

287.2222 

549 

312.2222 

594 

237.7778 

460 

262.7778 

505 

287.7778 

550 

312.7778 

595 

238 

460.4 

263 

505.4 

288 

550.4 

313 

595.4 

238.3333 

461 

263.3333 

506 

288.3333 

551 

313.3333 

596 

238.8889 

462 

263.8889 

507 

288.8889 

552 

313.8889 

597 

239 

462.2 

264 

507.2 

289 

552.2 

314 

597.2 

239.4444 

463 

264.4444 

508 

289.4444 

553 

314.4444 

598 

240 

464 

265 

509 

290 

554 

315 

599 

240.5556 

465 

265.5556 

510 

290.5556 

555 

315.5556 

600 

241 

465.8 

266 

510.8 

291 

555.8 

316 

600.8 

241.1111 

466 

266.1111 

511 

291.1111 

556 

316.1111 

601 

241.6667 

467 

266.6667 

512 

291.6667 

557 

316.6667 

602 

242 

467.6 

267 

512.6 

292 

557.6 

317 

602.6 

242.2222 

468 

267.2222 

513 

292.2222 

558 

317.2222 

603 

242.7778 

469 

267.7778 

514 

292.7778 

559 

317.7778 

604 

243 

469.4 

268 

514.4 

293 

559.4 

318 

604.4 

243.3333 

470 

268.3333 

515 

293.3333 

560 

318.3333 

605 

243.8889 

471 

268.8889 

516 

293.8889 

561 

318.8889 

606 

244 

471.2 

269 

516.2 

294 

561.2 

319 

606.2 

244  4444 

472 

269.4  111 

517 

294.4444 

562 

319.4444 

607 

245 

473 

270 

618 

295 

563 

320 

608 

245.5556 

474 

270  6 

519 

295.55.56 

564 

320.5556 

609 

246 

474.8 

271 

519  8 

296 

564.8 

321 

609.8 

246.1111 

475 

271.1111 

520 

296.1111 

565 

321.1111 

610 

246.6667 

476 

271.6667 

521 

206.6667 

566 

321.6667 

611 

247 

476.6 

272 

521.6 

297 

322 

011.6 

247.2222 

477 

272: 

522 

297.2222 

507 

322.2222 

012 

247.7778 

478 

272.7778 

528 

207.7778 

568 

322.7778 

013 

248 

478.4 

278 

523.4 

208 

323 

613.4 

248.3333 

479 

273.3333 

524 

(833 

323.3333 

61  1 

248.8889 

480 

273.S889 

525 

29S.HS.S9 

570 

323.SSS9 

615 

249 

480.2 

274 

525.2 

200 

570.2 

324 

015.2 

249.4444 

481 

27 4.1  111 

520 

200.4444 

571 

324.4111 

616 

250 

482 

27  .r> 

527 

800 

572 

325 

617 

250.5556 

483 

275.5556 

528 

300.5556 

573 

325.5556 

01  s 

251 

483.8 

270 

301 

573.8 

320 

018.8 

251.1111 

484 

276.1111 

520 

301.1111 

674 

326.1111 

019 

251.6667 

485 

276  l 

5w 

301.6667 

575 

326.6667 

020 

252 

485.6 

277 

MO.  6 

302 

575.6 

327 

020.6 

252.2222 

486 

277.2222 

581 

302.2222 

576 

327.2222 

621 

252.7778 

487 

277.777s 

532 

302.777S 

577 

327.7778 

622 

253 

487.4 

278 

532.4 

303 

577.4 

328 

622.4 

253.3333 

488 

278.3333 

533 

303.3333 

578 

328.3333 

623 

253.8889 

489 

278.8889 

534 

303.8889 

579 

328.8889 

624 

254 

489.2 

279 

534.2 

304 

579.2 

329 

624.2 

254.4444 

490 

279.4444 

535 

304.4444 

580 

329.4444 

625 

255 

491 

280 

536 

305 

581 

330 

626 

255.5556 

492 

280.5556 

537 

305.5556 

582 

330.5556 

627 

256 

492.8 

281 

537.8 

306 

582.8 

331 

627.8 

256.1111 

493 

281.1111 

538 

306.1111 

583 

331.1111 

628 

256.6667 

494 

281.6667 

539 

306.6667 

584 

331.6667 

629 

257 

494.6 

282 

539.6 

307 

584.6 

332 

629.6 

257.2222 

495 

282.2222 

540 

307.2222 

585 

332.2222 

630 

257.7778 

496 

282.7778 

541 

307.7778 

586 

332.7778 

631 

258 

496.4 

283 

541.4 

308 

586.4 

333 

631.4 

258.3333 

497 

283.3333 

542 

308.3333 

587 

333.3333 

632 

258.88S9 

498 

283.8889 

543 

308.8889 

588 

333.8889 

633 

259 

498.2 

284 

543.2 

309 

588.2 

334 

633.2 

259.4444 

499 

284.4444 

544 

309.4444 

589 

334.4444 

634 

260 

500 

285 

545 

310 

590 

335 

635 
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ALCOHOL  TABLES. 


List  of  Abbreviations  Used  in  the  Following  Tables. 
abs.  —  absolute.  dif.  =  difference.  sp.  gr.  =  specific  gravity, 

ale.  =  alcohol.  frac.  =  fractional.  vol.  =  volume, 

appt.  =  apparent.  gal.  =  gallon.  wt.  =  weight, 

cor.  =  correction. 

Alcohol  Table  (U.  S.  P.  8th  Rev.) 


Per 

Cor.  on 

No.  of 

Cor.  on 

Wt.  in 
lbs.  av. 

of  1 

gal. 

U.S.* 

Per 

cent, 
vol. 
abs. 
ale.1 

Sp.  gr. 
15.6°  C.j 
15.6°  C. 

Dif.  of 

appt. 

•p.  gr. 

for  Is  C.8 

Frac. 
per 
cent.4 

Vol.  in 

gal.  of 

100 

lbs.  av.5 

fore- 
going 
for  0.1 
per 

gal. 
official 
ale.  in 

100 

fore- 
going 
for  0.1 

per 

cent, 
by 
wt. 
abs. 

Sp.gr. 
15.6°  C. 
15.6°  C. 

Cor.  of 

sp.  gr. 

for  1°  C.3 

cent. 

lbs.  av.5 

cent. 

ale. 

1 

0.9985 

0.00017 

0.067 

12.024 

0.0018 

0.127 

0.0127 

8.3164 

1 

0.9981 

0.00017 

2 

0.9970 

0.00018 

0.071 

12.043 

0.0017 

0.254 

0.0127 

8.3039 

2 

0.9963 

0.00018 

3 

0.9956 

0.00018 

0.071 

12.060 

0.0017 

0.381 

0.0128 

8.2922 

3 

0.9945 

0.00019 

4 

0.9942 

0.00019 

0.071 

12.077 

0.0017 

0.509 

0.0128 

8.2805 

4 

0.9928 

0.00020 

5 

0.9928 

0.00020 

0.077 

12.094 

0.0016 

0.637 

0.0128 

8.2689 

5 

0.9912 

0.00021 

6 

0.9915 

0.00021 

0.077 

12.109 

0.0015 

0.765 

0.0129 

8.2581 

6 

0.9896 

0.00022 

7 

0.9902 

0.00021 

0.083 

12.125 

0.0015 

0.894 

0.0129 

8.2472 

7 

0.9881 

0.00023 

8 

0.9890 

0.00022 

0.083 

12.140 

0.0015 

1.023 

0.0129 

8.2372 

8 

0.9867 

0.00024 

9 

0.9878 

0.00023 

0.083 

12.155 

0.0015 

1.152 

0.0130 

8.2272 

9 

0.9853 

0.00025 

10 

0.9866 

0.00024 

0.091 

12.170 

0.0014 

1.282 

0.0130 

8.2172 

10 

0.9839 

0.00026 

11 

0.9855 

0.00025 

0.091 

12.183 

0.0013 

1.412 

0.0130 

8.2081 

11 

0.9826 

0.00027 

12 

0.9844 

0.00025 

0.091 

12.197 

0.0014 

1.542 

0.0130 

8.1989 

12 

0.9813 

0.00029 

13 

0.9833 

0.00026 

0.091 

12.210 

0.0013 

1.672 

0.0131 

8.1898 

13 

0.9800 

0.00030 

14 

0.9822 

0.00027 

0.091 

12.224 

0.0013 

1.803 

0.0131 

8.1806 

14 

0.9788 

0.00031 

15 

0.9811 

0.00028 

0.100 

12.238 

0.0013 

1.934 

0.0131 

8.1714 

15 

0.9776 

0.00033 

16 

0.9801 

0.00029 

0.100 

12.250 

0.0013 

2.065 

0.0131 

8.1631 

16 

0.9764 

0.00034 

17 

0.9791 

0.00031 

0.100 

12.263 

0.0013 

2.196 

0.0132 

8.1548 

17 

0.9752 

0.00036 

18 

0.9781 

0.00032 

0.100 

12.275 

0.0012 

2.328 

0.0132 

8.1464 

18 

0.9740 

0.00038 

19 

0.9771 

0.00034 

0.100 

12.288 

0.0013 

2.460 

0.0132 

8.1381 

19 

0.9727 

0.00040 

20 

0.9761 

0.00035 

0.100 

12.300 

0.0013 

2.592 

0.0132 

8.1298 

20 

0.9715 

0.00042 

21 

0.9751 

0.00037 

0.100 

12.313 

0.0012 

2.724 

0.0133 

8.1215 

21 

0.9703 

0.00044 

22 

0.9741 

0.00038 

0.091 

12.326 

0.0013 

2.857 

0.0133 

8.1131 

22 

0.9690 

0.00046 

23 

0.9730 

0.00040 

0.100 

12.340 

0.0013 

2.990 

0.0133 

8.1040 

23 

0.9677 

0.00048 

24 

0.9720 

0.00041 

0.100 

12.352 

0.0014 

3.123 

0.0134 

8.0956 

24 

0.9663 

0.00049 

25 

0.9710 

0.00043 

0.091 

12.365 

0.0013 

3.257 

0.0134 

8.0873 

25 

0.9649 

0.00051 

26 

0.9699 

0.00044 

0.091 

12.379 

0.0014 

3.391 

0.0134 

8.0782 

26 

0.9635 

0.00053 

27 

0.9688 

0.00046 

0091 

12.393 

0.0014 

3.525 

0.0135 

8.0690 

27 

0.9621 

0.00055 

28 

0.9677 

000047 

0.091 

12.407 

0.0015 

3.660 

0.0135 

8.0598 

28 

0.9606 

0.00057 

29 

0.9666 

0.00049 

0.083 

12.421 

0.0015 

3.795 

0.0136 

8.0507 

29 

0.9590 

0.00058 

30 

0.9654 

0.00051 

0.083 

12.437 

0.0015 

3.931 

0.0136 

8.0407 

30 

0.9574 

0.00060 

31 

0.9642 

0.00052 

0.083 

12.452 

0.0016 

4.067 

0.0136 

8.0307 

31 

0.9558 

0.00061 

32 

0.9630 

0.00054 

0.077 

12.468 

0.0017 

4.203 

0.0137 

8.0207 

32 

0.9542 

0.00063 

33 

0.9617 

0.00055 

0.077 

12.485 

0.0017 

4.340 

0.0138 

8.0099 

33 

0.9524 

0.00064 

34 

0.9604 

0.00056 

0.077 

12.502 

0.0017 

4.478 

0.0138 

7.9990 

34 

0.9507 

0.00065 

35 

0.9591 

0.00058 

0.071 

12.518 

0.0018 

4.616 

0.0139 

7.9882 

35 

0.9489 

0.00066 

i  Multiply  these  figures  by  1.0535  for  the  volume  per  cent,  of  official  alcohol. 

2  Also  approximately  the  weight  in  kilograms  of  one  liter  of  the  spirit. 

3  Add  if  the  temperature  is  above,  subtract  if  below,  15.6°  C.  (60°  F.).  If  the  temperature  is  taken  in  Fahrenheit  degrees, 
multiply  these  figures  by  0.555. 

*  Corresponding  with  a  difference  in  apparent  specific  gravity  of  0.0001. 

*  For  the  volume  in  pints  of  100  lbs.  of  the  spirit,  multiply  these  figures  by  8 ;  for  the  volume  in  fluidounces,  multiply  by 
128 ;  for  the  volume  in  liters,  multiply  by  3.7854. 

For  the  volume  of  100  ounces  avoirdupois  in  gallons,  divide  the  figures  of  the  Table  by  16 ;  for  the  volume  in  pints,  divide 
by  2 ;  for  the  volume  in  fluidounces,  multiply  by  8. 

For  the  volume  of  100  grains  in  fluidounces,  multiply  by  0.01829 ;  in  minims,  by  8.777. 

«  For  the  weight  of  one  gallon  in  ounces  avoirdupois,  multiply  these  figures  by  16 ;  in  grains,  by  7000 ;  in  grammes, 
by  453.59. 

For  the  weight  of  one  pint  in  pounds,  divide  these  figures  by  8 ;  for  the  weight  of  one  pint  in  ounces,  multiply  by  2;  in 
grains,  multiply  by  875. 

For  the  weight  of  one  fluidounce  in  ounces  avoirdupois,  divide  these  figures  by  8 ;  in  grains,  multiply  by  54.6a 
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Alcohol  Table  (U.  S.  P. 

8th  Rev.) — Continued. 

Per 
cent, 
vol. 
abs. 
ale. 

Cor.  on 

No.  of 

Cor.  on 

Wt.  in 

lbs.  av. 

ofl 

Per 

8p.  gr. 
15  6°  C. 
15.6°  C. 

Dif.  of 

appt. 
sp.gr. 
for  1°  C. 

Frac. 
per 
cent. 

Vol.  in 

gal.  of 

100  lbs. 

av. 

fore- 
going 
for  0.1 
per 

gal. 
official 
ale.  in 

100 

fore- 
going 
for  0.1 
per 

cenf 
by 

abs. 

Sp.gr. 
15.6°C. 
15.6°  C. 

Cor.of 

sp.  gr. 

for  Is  C. 

cent. 

lbs.  av. 

cent. 

ale. 

36 

0.9577 

0.00059 

0.071 

12.537 

0.0018 

4.755 

0.0139 

7.9765 

36 

0.9471 

0.00067 

37 

0.9563 

0.00060 

0.071 

12.555 

0.0019 

4.894 

0.0140 

7.9649 

37 

0.9452 

0.00067 

38 

0.9549 

0.00062 

0.067 

12.574 

0.0020 

5.034 

0.0140 

7.9532 

38 

0.9433 

0.00068 

39 

0.9534 

0.00063 

0.067 

12.593 

0.0020 

5.174 

0.0141 

7.9407 

39 

0.9414 

0.00069 

40 

0.9519 

0.00064 

0.063 

12.613 

0.0021 

5.315 

0.0142 

7.9282 

40 

0.9394 

0.00070 

41 

0.9503 

0.00065 

0.063 

12.634 

0.0021 

5.457 

0.0143 

7.9149 

41 

0.9374 

0.00070 

42 

0.9487 

0.00066 

0.059 

12.656 

0.0022 

5.600 

0.0143 

7.9016 

41.48 

0.9364 

0.00071 

43 

0.9470 

0.00067 

0.059 

12.078 

0.0023 

5.743 

0.0144 

7.8874 

42 

0.9353 

0.00071 

44 

0.9453 

0.00068 

0.059 

12.701 

0.0023 

5.888 

0.0145 

7.8733 

43 

0.9332 

0.00072 

45 

0.9436 

0.00069 

0.059 

12.724 

0.0024 

6.032 

0.0146 

7.8591 

44 

0.9311 

0.00072 

46 

0.9419 

0.00069 

0.056 

12.747 

0.0024 

6.178 

0.0146 

7.8449 

45 

0.9290 

0.00073 

47 

0.9401 

0.00070 

0.053 

12.771 

0.002.-) 

6.324 

0.0147 

7.8300 

46 

0.9269 

0.00073 

48 

0.9382 

0.00070 

0.053 

12.797 

0.0026 

6.471 

0.0148 

7.8141 

47 

0.9247 

0.00074 

48.95 

0.9364 

0.00071 

0.053 

0.0026 

6.612 

0.0148 

7.7991 

48 

0.9225 

0.00074 

49 

0.9363 

0.00071 

0.053 

0.0026 

6.620 

0.0148 

7.7983 

49 

0.9203 

0.00075 

50 

0.9344 

0.00071 

0.053 

12.849 

0.0027 

6.768 

0.0150 

7.7825 

50 

0.9181 

0.00076 

51 

0.9324 

0.00072 

0.050 

12.877 

0.0028 

6.919 

0.0150 

7.7658 

51 

0.9159 

0.00076 

52 

0.9304 

0.00073 

0  050 

0.0029 

7.069 

0.0152 

7.7492 

52 

0.9137 

0.00076 

53 

0.9284 

0.00073 

0.050 

12.932 

0.0028 

7.221 

0.0152 

7.7326 

53 

0.9114 

0.00077 

54 

0.9264 

0.00074 

0.047 

1 2.960 

0.0029 

7.373 

0.0154 

7.7158 

54 

0.9092 

0.00077 

55 

0.9248 

0.00074 

0.047 

12  090 

0.0030 

0.0154 

7.6984 

55 

0.9069 

0.00077 

56 

0.9222 

0.00075 

0045 

13  019 

0  0031 

7.681 

0.0156 

56 

0.9047 

0.00077 

57 

0.9200 

0.00075 

0.046 

13.061 

0.0031 

0.0156 

57 

0.9024 

0.00078 

58 

0.9178 

0  00075 

0.045 

0.0032 

7.993 

0.01.58 

7  6442 

58 

0.9002 

0.00078 

59 

0.9156 

0.00076 

0.045 

13.113 

0.0032 

8  L61 

0.0158 

69 

0.8979 

0.00078 

60 

0.9134 

0.00076 

0.045 

13.146 

0.0032 

8.309 

0.0160 

7.6076 

60 

0.8956 

0.00079 

61 

0.9111 

0.00076 

0.043 

13.17S 

0.0033 

s  MQ 

0.0160 

61 

0.8934 

0.00079 

62 

0.9089 

0.00077 

0.043 

13.210 

0.0033 

0  0102 

7.5701 

02 

0.8910 

0.00079 

63 

0.9066 

0.00077 

0.043 

13.243 

0.0033 

8.790 

0  0102 

7.5609 

03 

0.8887 

0.00080 

64 

0.9043 

0  00077 

0.043 

13.277 

o  0034 

8.952 

0  0103 

7.6318 

64 

(i  8868 

0.00080 

65 

0.9020 

0.00078 

0.042 

13.311 

0.0088 

9.116 

ooio.-, 

7.6128 

65 

0.8889 

0.00080 

66 

0.8996 

0.00078 

0.043 

13.346 

0.0035 

9.280 

0.0165 

7  1926 

66 

oss  16 

0.00080 

67 

0.8973 

o  00078 

0.042 

13.381 

0.0036 

9.445 

0.0166 

7.4785 

67 

0.8791 

0.00080 

68 

0.8949 

0.00079 

0.040 

13  117 

0.0036 

0  61 1 

0.0169 

7  1535 

68 

0.8767 

0.00081 

69 

0.8924 

0.00079 

0.042 

0.0037 

9.780 

0  0100 

7.4327 

69 

0.8743 

0.00081 

70 

0.8900 

0.00070 

0.040 

13.490 

0.0038 

0.0171 

7.4127 

70 

0.8719 

0.00081 

71 

0.8875 

0.00079 

0.038 

18.628 

0.0039 

10.119 

0.0173 

7.3010 

71 

0.8696 

0.00081 

72 

0.8849 

O.OOOsii 

0.0040 

10.292 

0.0173 

7  3702 

72 

0.S072 

0.00081 

73 

0.8823 

0.000S0 

0.038 

13.608 

O.OOll 

Hi  166 

00175 

7.3485 

73 

0.8648 

0.00081 

74 

(i  8797 

0.00080 

0.037 

13.648 

0.0042 

10.640 

0.0177 

7.3269 

74 

0.8624 

0.00081 

75 

0.8770 

000081 

0.038 

13.690 

0.0042 

10.817 

0.0177 

7.3044 

75 

0.8600 

0.00081 

76 

0.8744 

o.ooosi 

0.037 

13.731 

00042 

10.994 

0.0179 

7.2827 

76 

0.8576 

0.00081 

77 

0.8717 

0.00081 

0.037 

13771 

0.0043 

11.1 73 

0.0180 

7.2603 

77 

0.8552 

0.00081 

78 

0.8690 

0.00081 

0.037 

13.816 

0.0043 

1 1 .353 

0.0182 

7.2378 

78 

0.8527 

0.00080 

79 

0.8663 

0.00081 

0.037 

13.859 

0.0044 

1 1 .535 

0.0183 

7.2153 

79 

0.8.503 

0.00080 

80 

0.8636 

0.00081 

0.036 

13.903 

0.0045 

11.718 

0.0184 

7.1928 

80 

0.8478 

0.00080 

81 

0.8608 

0.00081 

0.036 

13.948 

0.0046 

11.902 

0.0187 

7.1695 

81 

0.8454 

0.00080 

82 

0.8580 

0.00081 

0.034 

13.994 

0.0046 

12.089 

0.0189 

7.1462 

82 

0.8429 

0.00080 

83 

0.8551 

0.00080 

0.034 

14.041 

0.0048 

12.278 

0.0190 

7.1220 

83 

0.8404 

0.00080 

84 

0.8522 

0.00080 

0.034 

14.089 

0.0049 

12.468 

0.0191 

7.0978 

84 

0.8378 

0.00080 

85 

0.8493 

0.00080 

0.033 

14.137 

0.0050 

12.659 

0.0195 

7.0737 

85 

0.8353 

0.00080 

86 

0.8463 

0.00080 

0.032 

14.187 

0.0052 

12.854 

0.0197 

7.0487 

86 

0.8328 

0.00080 

87 

0.8432 

0.00080 

0.031 

14.239 

0.0054 

13.051 

0.0200 

7.0229 

87 

0.8302 

0.00080 

88 

0.8400 

0.00080 

0.031 

14.293 

0.0054 

13.251 

0.0202 

6.9962 

88 

0.8276 

0.00080 

89 

0.8368 

0.00080 

0.031 

14.348 

0.0055 

13.453 

0.0203 

6.9696 

89 

0.8250 

0.00080 

90 

0.8336 

0.00080 

0.030 

14.403 

0.0057 

13.656 

0.0207 

6.9429 

90 

0.8223 

0.00080 
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Per 

cent, 
vol. 
abs. 
ale. 

Cor.  on 

No.  of 

Cor.  on 

Wt  in 

lbs.  av. 
of  1 

iPs 

Per 

Sp.gr. 
15.6°  C. 
15.6°  C. 

Dif.  of 

appt. 

sp.  gr. 

for  Is  C. 

Frac. 

per 

cent. 

Vol.  in 

gal.  of 

100  lbs. 

av. 

fore- 
going 
for  0.1 
per 

gal. 
official 
ale.  in 

100 

fore- 
going 
for  0.1 

per 

cent, 
by 
wt. 
abs. 

Sp.gr. 
15.6°  C. 
15.6°  C. 

Cor.  of 

sp.  gr. 

for  1°  C. 

cent. 

lbs.  av. 

cent. 

ale 

91 

0.8303 

0.00080 

0.029 

14.460 

0.0060 

13.863 

0.0210 

6.9154 

91 

0.8196 

0.00080 

92 

0.8269 

0.00080 

0.028 

14.520 

0.0063 

14.073 

0.0215 

6.8871 

92 

0.8168 

0.00080 

93 

0.8233 

0.00080 

0.027 

14.583 

0.0067 

14.288 

0.0219 

6.8571 

92.3 

0.8160 

0.00080 

94 

0.8196 

0.00080 

0.026 

14.649 

0.0069 

14.507 

0.0224 

6.8263 

93 

0.8141 

0.00080 

9492 

0.8160 

0.00080 

0.026 

14.714 

0.0070 

14.714 

0.0224 

6.7963 

94 

0.8113 

0.00080 

95 

0.8157 

0.00080 

0.026 

14.719 

0.0070 

14.731 

0.0227 

6.7938 

95 

0.8085 

0.00080 

96 

0.8118 

0.00080 

0.024 

14.790 

0.0076 

14.958 

00234 

6.7614 

96 

0.8056 

0.00080 

97 

0.8076 

0.00080 

0.024 

14.867 

0.0080 

15.192 

0.0237 

6.7264 

97 

0.8026 

0.00080 

98 

0.8034 

0.00080 

0.021 

14.945 

0.0087 

15.429 

0.0249 

6.6914 

98 

0.7997 

0.00080 

99 

0.7987 

0.00080 

0.019 

15.033 

0.0099 

15.678 

0.0263 

6.6523 

99 

0.7967 

0.00080 

100 

0.7935 

0.00080 

15.131 

15.941 

6.6089 

100 

0.7935 

0.00080 

SPECIFIC  CRAVITY  OF  ALCOHOL  AT  ||^  (U.  S.  P.  8th  Rev.)l 


Per  cent,  volume 
absolute  alcohol.  * 

Specific  gravity. 

Per  cent,  weight 
absolute  alcohol. 

Specific  gravity. 

Per  cent,  volume 
official  alcohol. 

Specific  gravity. 

1 

0.9985 

1 

0.9981 

1 

0.9986 

2 

0.9970 

2 

0.9963 

2 

0.9971 

3 

0.9955 

3 

0.9944 

3 

0.9957 

4 

0.9940 

4 

0.9926 

4 

0.9943 

5 

0.9926 

5 

0.9909 

5 

0.9929 

6 

0.9912 

6 

0.9892 

6 

0.9916 

7 

0.9898 

7 

0.9876 

7 

0.9903 

8 

0.9885 

8 

0.9861 

8 

0.9890 

9 

0.9872 

9 

0.9846 

9 

0.9878 

10 

0.9860 

10 

0.9831 

10 

0.9866 

11 

0.9848 

11 

0.9816 

11 

0.9854 

12 

0  9836 

12 

0.9802 

12 

0.9843 

13 

0.9825 

13 

0.9788 

13 

0.9832 

14 

0.9813 

14 

0.9774 

14 

0.9821 

15 

0.9801 

15 

0.9761 

15 

0.9810 

16 

0.9790 

16 

0.9747 

16 

0.9799 

17 

0.9778 

17 

0.9734 

17 

0.9788 

18 

0.9767 

18 

0.9720 

18 

0.9777 

19 

0.9756 

19 

0.9705 

19 

0.9767 

20 

0.9744 

20 

0.9691 

20 

0.9756 

21 

0.9733 

21 

0.9677 

21 

0.9745 

22 

0.9721 

22 

0.9663 

22 

0.9734 

23 

0.9709 

23 

0.9648 

23 

0.9723 

24 

0.9697 

24 

0.9633 

24 

0.9712 

25 

0.9685 

25 

0.9617 

25 

0.9700 

26 

0.9673 

26 

0.9601 

26 

0.9689 

27 

0.9660 

27 

0.9585 

27 

0.9677 

28 

0.9648 

28 

0.9568 

28 

0.9665 

29 

0.9635 

29 

0.9551 

29 

0.9653 

30 

0.9622 

30 

0.9533 

30 

0.9641 

31 

0.9608 

31 

0.9516 

31 

0.9629 

32 

0.9594 

32 

0.9498 

32 

0.9616 

33 

0.9580 

33 

0.9479 

33 

0.9603 

34 

0.9566 

34 

0.9461 

34 

0.9590 

35 

0.9552 

35 

0.9442 

35 

0.9576 

36 

0.9537 

36 

0.9423 

36 

0.9563 

37 

0.9521 

37 

0.9403 

37 

0.9550 

38 

0.9506 

38 

0.9383 

38 

0.9536 

39 

0.9490 

39 

0.9364 

39 

0.9521 

i  Based  upon  the  figures  used  in  E.  R.  Squibb's  table. 

s  These  volume  percentages  are  strictly  accurate  only  at  15.6°  C.  the  standard  temperature  for  alcohol. 
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Specific  Gravity  of  Alcohol  at  ||^-' 

—Continued. 

Per  cent,  volume 
absolute  alcohol. 

Specific  gravity. 

Per  cent,  weight 
absolute  alcohol. 

Specific  gravity. 

Per  cent  volume 
official  alcohol. 

Specific  gravity. 

40 

0.9474 

40 

0.9344 

40 

0.9506 

41 

0.9457 

41 

0.9323 

41 

0.9491 

42 

0.9440 

42 

0.9301 

42 

0.9475 

43 

0.9422 

43 

0.9280 

43 

0.9459 

44 

0.9404 

44 

0.9258 

44 

0.9443 

45 

0.9386 

45 

0.9236 

45 

0.9426 

46 

0.9368 

46 

0.9214 

46 

0.9410 

47 

0.9350 

47 

0.9192 

47 

0.9393 

48 

0.9331 

48 

0.9170 

48 

0.9376 

49 

0.9311 

49 

0.9147 

49 

0.9359 

50 

0.9291 

50 

0.9124 

50 

0.9341 

51 

0.9271 

51 

0.9102 

51 

0.9323 

52 

0.9250 

52 

0.9079 

52 

0.9304 

53 

0.9230 

53 

0.9056 

53 

0.9285 

54 

0.9209 

54 

0.9034 

54 

0.9266 

55 

0.9187 

55 

0.9011 

55 

0.9246 

56 

0.9165 

56 

0.8988 

56 

0.9227 

57 

0.9143 

57 

0.8965 

57 

0.9207 

58 

0.9121 

58 

0.8943 

58 

0.9186 

59 

0.9099 

59 

0.8920 

59 

0.9165 

60 

0.9077 

60 

0.8897 

60 

0.9144 

61 

0.9054 

61 

0.8874 

61 

0  9123 

62 

0.9031 

62 

0.8850 

62 

0.9102 

63 

0.9008 

63 

0.8826 

63 

0.9081 

64 

0.8984 

64 

0.8802 

64 

0.9060 

65 

0.8961 

65 

0.877S 

65 

0.9038 

66 

0.8937 

66 

0.8754 

66 

0.9016 

67 

0.8913 

67 

0.8730 

67 

0.8994 

68 

0.8889 

68 

0.8705 

68 

0.8972 

BQ 

0.8864 

69 

0  S681 

69 

0.8949 

70 

0.8840 

70 

0.8657 

70 

0.8926 

71 

0.8814 

71 

0.8634 

71 

0.8904 

72 

0.8788 

72 

0  sfiio 

72 

0.8881 

73 

0.8762 

73 

0.8686 

73 

0.8857 

74 

0.8736 

74 

0.8.r)<1L> 

74 

0.8834 

75 

0.8709 

75 

0.8538 

75 

0.8809 

76 

0.8682 

76 

0.8514 

76 

0.8784 

77 

0.8655 

77 

0.8490 

77 

0.8760 

78 

0.8628 

78 

0.84<i.r, 

78 

0.8735 

79 

0.8601 

79 

0.8411 

79 

0.8709 

80 

0.8574 

80 

0.8416 

80 

0.8684 

81 

0.8546 

81 

0.8392 

81 

0.8658 

82 

0.8518 

82 

0.8367 

82 

0.8632 

83 

0.8489 

83 

0.8342 

83 

0.8607 

84 

0.8460 

84 

0.8316 

84 

0.8581 

85 

0.8431 

85 

0.8291 

85 

0.8555 

86 

0.8401 

86 

0.8266 

86 

0.8528 

87 

0.8370 

87 

0.8240 

87 

0.8.501 

88 

0.8338 

88 

0.8214 

88 

0.8474 

89 

0.8306 

89 

0.8188 

89 

0.8446 

90 

0.8274 

90 

0.8161 

90 

0.8418 

91 

0.8241 

91 

0.8134 

91 

0.8389 

92 

0.8207 

92 

0.8106 

92 

0.8359 

93 

0.8171 

92.3 

0.8098 

93 

0.8329 

94 

0.8134 

93 

0.8079 

94 

0.8299 

949 

0.8098 

94 

0.8051 

95 

0.8269 

95 

0.8095 

95 

0.8023 

96 

0.8237 

96 

0.8055 

96 

0.7994 

97 

0.8204 

97 

0.8014 

97 

0.7964 

98 

0.8170 

98 

0.7972 

98 

0.7935 

99 

0.8135 

99 

0.7925 

99 

0.7905 
0.7873          1 

100 

0.8098 

100            1 

0.7873 

100 

..  . 
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ALCOHOL. 

According  to  E.  R.  Squibb. 

Note.—  This  table  was  prepared  by  E.  R.  Squibb  and  introduced  into  the  U.  S.  Pharmacopoeia 
1890,  it  is  inserted  here  because  it  contains  data  not  found  in  the  official  alcohol  table  U.  S.  P.  8th  Rev.. 
see  page  1757. 


PART  I — From  0  to  10  per  cent,  of  Absolute  Alcohol. 


Specific  Gravity. 

Percentage. 

Weight  of  one  gallon,  at  15£°  C.  = 

=  60°F. 

Weight 
of  40  gal- 
lons to 
the  near- 
est half 
pound, 
at  15§°  C. 
=  60°F. 

Weigl 

onepu 

15j°  C.= 

it  of 

it,  at 
=  60°F. 

(Pure  water  at 
15S°C.  =  60°F. 
taken  as  unity.) 

6 

s 

3 

5* 

8« 

In 
Grammes. 

In 

Grains. 

Avoirdupois  Weight. 

To  the 
nearest 

At 

At 

15Jj°C. 

25°C.= 

% 

o 
> 

'OH 

ftOQ 

lbs. 

ozs. 

Gre. 

ounce. 

In 

In 

=  60°F. 

77°  F. 

oT3 

Grammes. 

Grains. 

« 

s§e 

lbs. 

ozs. 

lbs. 

1-0000 

0-9986 

3779-13 

58,320 

8 

5 

132 

8 

5 

333-5 

472-39 

7290 

0-9993 

0-9978 

99 

1 

3776-50 

58,279 

8 

5 

91 

8 

5 

333-0 

472-06 

7285 

0-9985 

0-9970 

1 

98 

2 

3773-46 

58,232 

8 

5 

44 

8 

5 

332-5 

471-68 

7279 

0-9981 

0-9966 

1 

3771-97 

58,209 

8 

5 

22 

8 

5 

332-5 

471-49 

7276 

0-9976 

0-9961 

97 

3 

3770-08 

58,180 

8 

4 

430 

8 

5 

332-5 

471-26 

7272 

0-9970 

0-9953 

2 

4 

3767-82 

58,145 

8 

4 

395 

8 

5 

332*0 

470-98 

7268 

0-9968 

0-9951 

96 

3767-04 

58,133 

8 

4 

383 

8 

5 

332-0 

470-88 

7267 

0-9965 

0-9948 

2 

5 

3765-94 

58,116 

8 

4 

366 

8 

5 

332-0 

470-74 

7264 

0*9960 

0-9943 

95 

3764-06 

58,087 

8 

4 

337 

8 

5 

332-0 

470-51 

7261 

0-9956 

0-9938 

3 

6 

3762-51 

58,063 

8 

4 

313 

8 

5 

332-0 

470-31 

7258 

0-9952 

0-9934 

94 

3761-02 

58,040 

8 

4 

290 

8 

5 

331-5 

470-13 

7255 

0-9947 

0-9927 

3 

7 

3759-14 

58,011 

8 

4 

261 

8 

5 

331-5 

469-89 

7251 

0-9944 

0-9924 

93 

3757-97 

57,993 

8 

4 

243 

8 

6 

331-5 

469-75 

7249 

0-9942 

0-9922 

4 

8 

3757-26 

57,982 

8 

4 

232 

8 

5 

331-5 

469-66 

7248 

0-9936 

0-9916 

92 

9 

3754-99 

57,947 

8' 

4 

197 

8 

4 

331-0 

469-37 

7243 

0-9930 

0-9909 

4 

5 

91 

10 

3752-72 

57,912 

8 

4 

162 

8 

4 

331-0 

469-09 

7239 

0-9921 

0-9900 

90 

11 

3749-29 

57,859 

8 

4 

109 

8 

4 

330-5 

468-66 

7232 

0-9914 

0-9893 

5 

6 

89 

12 

3746-63 

57,818 

8 

4 

68 

8 

4 

330-5 

468-33 

7227 

0-9906 

0-9885 

88 

13 

3743-65 

57,772 

8 

4 

22 

8 

4 

330-0 

467-95 

7221 

0-9900 

0-9879 

87 

3741-38 

57,737 

8 

3 

424 

8 

4 

330-0 

467-67 

7217 

0-9898 

0-9876 

6 

7 

14 

3740-60 

57,725 

8 

3 

413 

8 

4 

330-0 

467-58 

7216 

0-9892 

0-9870 

86 

15 

3738-33 

57,690 

8 

3 

377 

8 

4 

329-5 

467-29 

7211 

0-9890 

0-9868 

8 

16 

3737-56 

57,678 

8 

3 

366 

8 

4 

329-o 

467-19 

7210 

0-9885 

0-9863 

85 

3735-68 

57,649 

8 

3 

336 

8 

4 

329-5 

466-96 

7206 

0-9884 

0-9862 

7 

17 

3735-29 

57,643 

8 

3 

331 

8 

4 

329-5 

466-91 

7205 

0-9878 

0-9855 

9 

84 

18 

3733-02 

57,608 

8 

3 

296 

8 

4 

329-0 

466-63 

7201 

0-9872 

0-9849 

83 

19 

3730-82 

57,574 

8 

3 

261 

8 

4 

329'0 

466-35 

7197 

0-9869 

0-9846 

8 

10 

20 

3729-65 

57,556 

8 

3 

243 

8 

4 

329-0 

466-21    • 

7194 

0-9864 

0-9841 

82 

21 

3727-77 

57,527 

8 

3 

214 

8 

3 

328-5 

465-97 

7191 

0-9857 

0-9834 

81 

3725-12 

57,486 

8 

3 

173 

8 

3 

328-5 

465-64 

7186 

0-9855 

0-9831 

9 

11 

22 

3724-34 

57,474 

8 

3 

161 

8 

3 

328-5 

465-54 

7184 

0-9852 

0-982S 

80 

23 

3723-24 

57,457 

8 

3 

144 

8 

3 

328-5 

465-40 

7182 

0-9845 

0-9821 

79 

3720-58 

57,416 

8 

3 

103 

8 

3 

328-0 

465-07 

7177 

0-9841 

0-9816 

10 

12 

24 

3719-09 

57,393 

8 

3 

81 

8 

3 

328-0 

464-89 

7174 

PART  II.— From  10  to  25  per  cent,  of  Absolute  Alcohol. 


0-9838 

0-9813 

78 

25 

3717-92 

57,375 

8 

3 

62 

8 

3 

328-0 

464-74 

7172 

0-9831 

0-9806 

77 

26 

3715-27 

57,334 

8 

3 

21 

8 

3 

327-5 

464-41 

7167 

0-9828 

0-9801 

11 

13 

27 

3714-17 

57,317 

8 

3 

5 

8 

3 

327-5 

464-27 

7165 

0-9825 

0-9798 

70 

3713-00 

57,299 

8 

2 

424 

8 

3 

327-5 

464-13 

7162 

0-9821 

0-9793 

14 

28 

3711-51 

57,276 

8 

2 

401 

8 

3 

327-5 

463-94 

7159 

0-9819 

0-9791 

75 

3710-73 

57,264 

8 

2 

389 

8 

3 

327-0 

463-84 

7158 

0-9815 

0-9787 

12 

15 

29 

3709-24 

57,241 

8 

2 

366 

8 

3 

327-0 

463-65 

7155 

0-9813 

0-9785 

74 

30 

3708-46 

57,229 

8 

2 

354 

8 

3 

327-0 

463-56 

7164 

0-9807 

0-9779 

73 

31 

3706-19 

57,194 

8 

2 

319 

8 

3 

327-0 

463-27 

7149 

0-9802 

0-9773 

13 

16 

72 

32 

3704-32 

57,165 

8 

2 

290 

8 

3 

326-5 

463-04 

7146 

0-9794 

0-9765 

71 

33 

3701-33 

57,119 

8 

2 

244 

8 

3 

326-5 

462-67 

7140 

0-9789 

0-9759 

14 

17 

70 

34 

3699-33 

57,089 

8 

2 

214 

8 

2 

326-0 

462-42 

7136 

0-9784 

0-9754 

69 

35 

3697-51 

57,060 

8 

2 

185 

8 

2 

326-0 

462-19 

7132 

0-9778 

0-9746 

15 

18 

68 

36 

3695-24 

57,025 

8 

2 

150 

8 

2 

326-0 

461-90 

7128 

0-9775 

0-9743 

37 

3694-14 

57,008 

8 

2 

123 

8 

2 

326-0 

461-77 

7126 

(111) 
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PART  II — From  10  to  25  per  cent,  of  Absolute  Alcohol. 

{Continued.) 


Specific  Gravity. 
(Pure  water  at 

Percentage. 

Weight  of  one  gallon,  at  15J°  C. 

=  60°F. 

Weight 
of  40  gal- 

Weight of 

15S°C.  =60°F. 
taken  as  unity.) 

be 

o> 

j.  > 
CM 

In 
Grammes. 

In 
Grains. 

Avoirdupois  Weight 

lons  to 
the  near- 
est half 
pound, 
at  15$  °  C. 
=  60°F. 

one  pint,  at 
15$°  C.  =  60°  F. 

At            At 

To  the 
nearest 

15f°C.     25°  C.  - 

% 

p 

g,a5 

lbs. 

on. 

Gre. 

ounce. 

In 

Grammes. 

In 
Groins. 

=  w^r. 

/  *        -T  . 

« 

r§£ 

c£ 

lbs. 
8 

ozs. 
2 

lbs. 

0-9772 

0-9740 

67 

38 

3692-97 

56,990 

8 

2 

115 

325-5 

461-62 

7124 

0-9766 

0-9733 

16 

19 

66 

39 

3690-71 

56,955 

8 

2 

80 

8 

2 

325-5 

461-34 

7119 

0-9760 

0-9726 

20 

65 

40 

3688-44 

66,920 

8 

2 

45 

8 

2 

325-5 

461-05 

7115 

0-975.3 

0-9719 

17 

21 

64 

41 

3685-78 

56,879 

8 

2 

4 

8 

2 

325-0 

460-72 

7110 

0-9749 

0-9715 

63 

42 

3684-29 

56,856 

8 

41S 

8 

2 

325-0 

460-54 

7107 

0-9743 

0-9709 

62 

43 

3682-02 

56,821 

8 

383 

8 

2 

324-5 

460-25 

7103 

0-9741 

0-9706 

18 

22 

44 

3681-31 

56,810 

8 

373 

8 

2 

324-5 

460-16 

7101 

0-9737 

0-9702 

61 

45 

3679-76 

56,786 

8 

348 

8 

2 

324-5 

459-97 

7098 

0-9732 

0-9697 

60 

46 

3677-88 

66,757 

8 

319 

8 

2 

324-5 

459-73 

7095 

0-9728 

0-9692 

19 

23 

59 

47 

3676-39 

56,734 

8 

297 

8 

2 

324-0 

459-55 

7092 

0-9720 

0-9684 

58 

48 

3673-27 

56,687 

8 

249 

8 

2 

3240 

459-16 

7086 

0-9716 

0-9678 

20 

24 

49 

3671-85 

66,664 

8 

227 

8 

2 

324-0 

458-98 

7083 

0-9714 

0-9676 

57 

50 

3671-07 

56,652 

8 

214 

8 

323-5 

458-88 

7081 

0-9709 

0-9668 

25 

56 

3669-19 

66,623 

8 

186 

8 

323-5 

458-65 

7078 

0-9704 

0-9661 

21 

65 

51 

3607-31 

56,594 

8 

167 

8 

323-5 

458-41 

7074 

0-9698 

0-9655 

26 

64 

52 

3665-05 

66,559 

8 

122 

8 

323-0 

458-13 

7070 

0-9693 

09650 

53 

3663-17 

66,530 

8 

92 

8 

323-0 

457-90 

7066 

0-9691 

o:mj6 

22 

27 

53 

64 

3662-39 

66,518 

8 

81 

8 

323-0 

457-80 

7065 

0-9683 

0-9638 

52 

65 

3659-36 

56,471 

8 

33 

8 

322-5 

457-12 

7059 

0-9678 

0-9631 

23 

28 

51 

66 

3657-47 

66,442 

8 

5 

8 

322-5 

457-18 

7055 

0-9671 

0-9624 

50 

57 

3654-81 

56.401 

8 

0 

401 

8 

322-5 

456-85 

7050 

0-9665 

0-9617 

24 

29 

49 

58 

3651-64 

56,366 

8 

0 

8 

3220 

166*57 

7046 

n-!ir,:,H 

0-9610 

48 

59 

3649-88 

8 

0 

325 

8 

322-d 

456-24 

7041 

0-9652 

0-9603 

25 

30 

47 

CO 

3647-62 

66,290 

8 

0 

290 

8 

321-5 

455-95 

7036 
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0-9645 

0-9597 

46 

61 

3645-02 

56,256 

8      0 

250 

8 

1 

321-5 

465*68 

7031 

0-9643 

0-9694 

31 

62 

■ 

8 

0 

238 

8 

1 

321-5 

455-53 

7030 

0-9638 

0-9590 

26 

45 

63 

36)2-37 

■ 

8 

0 

209 

8 

0 

321-0 

455-30 

7026 

0-9582 

32 

44 

64 

3639-71 

56,168 

8 

0 

168 

8 

0 

321-0 

451-96 

7021 

0-9623 

8-9574 

27 

43 

65 

3636-66 

66,121 

8 

0 

121 

8 

0 

320-5 

454-58 

7015 

0-9618 

0-9567 

33 

42 

66 

3634-79 

56,092 

8 

0. 

92 

8 

0 

320-5 

454-35 

7011 

0-9609 

0-9556 

28 

34 

41 

67 

56,010 

8 

0 

40 

8 

0 

320-0 

7005 

0-9602 

0-9549 

40 

68 

3628-76 

15 

436 

8 

0 

320-0 

453-59 

7000 

0-9595 

0-9542 

39 

69 

3626-10 

55.95S 

15 

395 

8 

(1 

320-0 

453-26 

6995 

0-9593 

0-9538 

29 

35 

70 

3625-33 

55,946 

15 

383 

8 

0 

319-5 

453-17 

6993 

0-9587 

0-9532 

38 

71 

3623-06 

65,911 

15 

348 

8 

0 

319-5 

452-88 

0981 

0-9578 

0-9521 

30 

36 

37 

72 

3619-69 

55,859 

15 

296 

8 

0 

319-0 

452-46 

6982 

0-9572 

0-9516 

36 

73 

3617-42 

55,824 

15 

261 

8 

0 

319-0 

452-18 

6978 

0-9565 

0-9507 

37 

35 

3614-76 

55,783 

15 

220 

8 

0 

319-0 

451-84 

6973 

0-9560 

0-9500 

31 

74 

3612-88 

55,754 

16 

191 

p. 

15 

318-5 

451-61 

6969 

0-9555 

0-9495 

34 

75 

3611-03 

55,725 

15 

162 

15 

318-5 

451-38 

6966 

0-9550 

0-9489 

38 

33 

76 

3609-12 

55,696 

15 

133 

15 

318-0 

461*14 

6962 

0-9544 

0-9482 

32 

77 

3606-86 

55,661 

15 

98 

15 

318-0 

450-86 

6958 

0-9539 

0-9477 

32 

3604-91 

55,631 

15 

68 

15 

318-0 

450-61 

6954 

0-3635 

0-9473 

39 

78 

3603-42 

55,608 

15 

45 

15 

318-0 

450-43 

6951 

0-9528 

0-9465 

33 

31 

79 

3600-76 

55,567 

15 

4 

15 

317-5 

450-09 

6946 

0-9519 

0-9456 

40 

30 

80 

3597-39 

55,515 

14 

390 

15 

317-0 

449-67 

6939 

0-9511 

0-9446 

34 

29 

81 

3594-35 

55,468 

14 

343 

15 

317-0 

449-29 

6933 

0-9503 

0-9438 

41 

28 

82 

3591-30 

55,421 

14 

296 

15 

316-5 

448-91 

6928 

0-9495 

0-9430 

27 

83 

3588-32 

55,375 

14 

250 

15 

316-5 

448-54 

6922 

0-9490 

0-9424 

35 

42 

84 

3586-44 

55,346 

14 

221 

15 

316-0 

448-30 

6918 

0-9485 

0-9119 

26 

3584-56 

55,317 

14 

192 

14 

316-0 

448-07 

6915 

0-9175 

0-9409 

25 

85 

3580-74 

55,258 

14 

133 

14 

316-0 

447-59 

6907 

0-9170 

0-9402 

36 

43 

86 

3578-86 

55,229 

14 

104 

11 

315-5 

447-36 

6904 

0-9465 

0-9397 

24 

3576-98 

55,200 

14 

75 

14 

315-5 

447-12 

6900 

0-9455 

0-9387 

23 

87 

3573-22 

55,142 

14 

17 

14 

315-0 

446-65 

6893 

09452 

0-9382 

37 

44 

88 

3572-06 

55,124 

13 

437 

14 

315-0 

446-51 

6890 
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PART  HI — From  25  to  40  per  cent,  of  Absolute  Alcohol. 

(Continued.) 


Specific  Gravity. 
(Pure  water  at 
154°C.  =60°F. 
taken  as  unity.) 

Percentage. 

Weight  of  one  gallon,  at  150°  C.  =  60°  F. 

Weight 
of  40  gal- 
lons to 
the  near- 
est half 
pound, 
at  15jp  C. 
=  60°  F. 

Weigt 

one  pii 

15j}°  C.  = 

it  of 

'3 

a 
s 

"3 

> 

8-1 

■C  3 

•S  c 

—  3 

8« 

am 

o3 

In 

Grammes. 

In 
Grains. 

Avoirdupois  Weight. 

it,  at 
60°  F. 

lbs. 

ozs. 

Grs. 

To  the 
nearest 
ounce. 

At 
15f°  C. 
=  60°F. 

At 

25°  C.  = 
77°  F. 

In 
Grammes. 

In 
Grains. 

» 

K 

lbs. 

ozs. 

lbs. 

»-9446 

0-9376 

o.) 

89 

3569-79 

55,089 

7 

13 

401 

7 

14 

315-0 

446-22 

68S6 

0-9434 

0-9363 

38 

4fi 

21 

90 

3565-25 

55,019 

7 

13 

331 

7 

14 

314-5 

445-66 

6877 

0-9426 

0-9355 

20 

91 

3562-21 

54,972 

7 

13 

284 

7 

14 

314-0 

445-28 

6871 

0-9416 

0-9343 

39 

46 

19 

92 

3558-45 

54,914 

7 

13 

226 

7 

14 

314-0 

444-81 

6864 

0-9405 

0-9332 

18 

93 

3554-30 

54,850 

7 

13 

162 

7 

13 

313-5 

444-29 

6856 

0-9396 

0-9323 

40 

47 

17 

94 

3550-87 

54,797 

7 

13 

109 

7 

13 

313-0 

443-86 

6850 

0-9391 

0-9318 

95 

3548-99 

54,768 

7 

13 

75 

7 

13 

313-0 

443-62 

6846 

PART  IV.— From  40  to  55  per  cent,  of  Absolute  Alcohol. 


0-9381 

0-9307 

48 

16 

96 

3545-23 

54,710 

7 

13 

22 

7 

13 

312-5 

443-15 

6839 

0-9376 

0-9302 

41 

3543-35 

54,681 

7 

12 

431 

7 

13 

312-5 

442-92 

6835 

0-9373 

0-9300 

15 

97 

3542-19 

54,663 

7 

12 

413 

7 

13 

312-5 

442-77 

6833 

0-9362 

0-9288 

49 

14 

98 

3538-04 

54,599 

7 

12 

349 

7 

13 

312-0 

442-25 

6825 

0-9356 

0-92S0 

42 

3535-77 

54,564 

7 

12 

314 

7 

13 

312-0 

441-97 

6820 

0-9352 

0-9276 

13 

99 

3534-28 

54,541 

7 

12 

291 

7 

13 

3115 

441-78 

6818 

0-9343 

0-9267 

50 

12 

100 

3530-84 

54,488 

7 

12 

238 

7 

13 

31P5 

441-35 

6811 

0-9335 

0-9259 

43 

101 

3527-86 

54,442 

7 

12 

192 

7 

12 

311-0 

440-98 

6805 

0-9329 

0-9253 

11 

3525-59 

54,407 

7 

12 

157 

7 

12 

31P0 

440-70 

6801 

0-9323 

0-9246 

51 

102 

3523-33 

54,372 

7 

12 

122 

7 

12 

310-5 

440-42 

6796 

0-9318 

0-9242 

10 

3521-45 

54,343 

7 

12 

93 

7 

12 

310-5 

440-18 

6793 

0-9314 

0-9237 

44 

103 

3519-89 

54,319 

7 

12 

69 

7 

12 

310-5 

439-99 

6790 

0-9306 

0-9230 

9 

3516-91 

54,273 

7 

12 

23 

7 

12 

310-0 

439-61 

6784 

0-9303 

0-9226 

52 

104 

3515-75 

54,255 

7 

12 

5 

7 

12 

310-0 

439-47 

6782 

0-9292 

0-9214 

45 

8 

105 

3511-59 

54,191 

7 

11 

379 

7 

12 

309-5 

438-95 

6774 

0-9283 

0-9205 

53 

7 

106 

3508-16 

54,138 

7 

11 

326 

7 

12 

309-5 

438-52 

6767 

0-9270 

0-9192 

46 

6 

107 

3503-30 

54,063 

7 

11 

251 

7 

12 

309-0 

437-91 

6758 

0-9262 

0-9184 

54 

5 

108 

3500-26 

54,016 

7 

11 

204 

7 

11 

308-5 

437-53 

6752 

0-9249 

0-9171 

47 

4 

109 

3495-33 

53,940 

7 

11 

128 

7 

11 

308-0 

436-92 

6742 

0-9242 

0-9164 

55 

110 

3492-68 

53,899 

7 

11 

87 

7 

11 

308-0 

436-58 

6737 

0-9236 

0-9158 

3 

3490-41 

53,864 

7 

11 

51 

7 

11 

308-0 

436-30 

6733 

0-9228 

0-9150 

48 

111 

3487-43 

53,818 

7 

11 

6 

7 

11 

307-5 

435-93 

6727 

0-9221 

0-9143 

56 

2 

112 

3484-77 

53,777 

7 

10 

402 

7 

11 

307-5 

435-60 

6722 

0-9212 

0-9134 

1 

113 

3481-34 

53,724 

7 

10 

349 

7 

11 

307-0 

435-17 

6715 

0-9206 

0-9128 

49 

3479-07 

53,689 

7 

10 

314 

7 

11 

307-0 

434-88 

6711 

0-9200 

0-9122 

57 

Proof 
over. 

114 

3476-80 

53,654 

7 

10 

279 

7 

11 

306-5 

434-60 

6707 

0-9189 

0-9111 

1 

115 

3472-65 

53,590 

7 

10 

215 

7 

10 

306-0 

434-08 

6699 

0-9184 

0-9106 

50 

3470-77 

53,561 

7 

10 

186 

7 

10 

306-0 

433-85 

6695 

0-9178 

0-9100 

58 

2 

116 

3468-51 

53,526 

7 

10 

151 

7 

10 

306-0 

433-56 

6691 

0-9168 

0-9090 

117 

3464-75 

53,468 

7 

10 

93 

7 

10 

305-5 

433-09 

6684 

0-9160 

0-9081 

51 

59 

3 

118 

3461-70 

53,421 

7 

10 

46 

7 

10 

305-0 

432-71 

6678 

0-9150 

0-9071 

4 

119 

3457-94 

53,363 

7 

9 

425 

7 

10 

305-0 

432-24 

6670 

0-9135 

0-9056 

52 

60 

5 

120 

3452-24 

53,275 

7 

9 

338 

7 

10 

304-5 

431-53 

6659 

0-9124 

0-9045 

6 

121 

3449-09 

53,211 

7 

9 

273 

7 

10 

304-0 

431-01 

6651 

0-9113 

0-9034 

53 

61 

7 

122 

3443-95 

53,147 

7 

9 

210 

7 

9 

303-5 

430-49 

6643 

0-9100 

0-9021 

8 

123 

3439-02 

53,071 

7 

9 

133 

7 

9 

303-0 

429-88 

6634 

0-9090 

0-9011 

54 

62 

9 

124 

3435-26 

53,013 

7 

9 

76 

7 

9 

303-0 

429-41 

6627 

0-9075 

0-8995 

10 

125 

3429-56 

52,925 

7 

8 

425 

7 

9 

302-5 

428-69 

6616 

0-9069 

0-8989 

55 

63 

126 

3427-29 

52,890 

7 

8 

390 

7 

9 

302-0 

428-41 

6611 
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PART  III. 


Specific  Gravity. 
(Pure  water  at 
158°  C.  =  60°F. 
taken  as  unity.) 

Percentage. 

Weight  of  one  gallon,  at  158°  C.  =  60°  F. 

Weight 
of  40  gal- 
lons to 
the  near- 
est half 
pound, 
at  158°  C. 
=  60°  F. 

Weigh 

onepii 

158°  C.  = 

tof 

5 

E 

6 
B 

3 

o 

o  t> 

c  « 

g*g 

cB 

•1  o 

5. 
*  > 

CSS 

£ 
5.00 

In 

Grammes. 

In 
Grains. 

Avoirdupois  Weight 

it,  at 
60°  F. 

lbs. 

ozs. 

Grc. 

To  the 
nearest 
ounce. 

At 
158°  C. 
«=60°F. 

At 

25°  C.  = 

77°  F. 

In 
Grammes. 

In 
Grains. 

n 

n 

Se 

lbs. 

ozs. 

lbs. 

0-9062 

0-8982 

11 

127 

3424-70 

52,850 

7 

8 

350 

9 

302-0 

428-09 

6606 

0-9047 

0-8969 

56 

64 

12 

128 

3419-00 

52,762 

7 

8 

262 

9 

301-5 

427-37 

6595 

0-9036 

0-8958 

13 

3414-85 

52,698 

7 

8 

198 

8 

301-0 

426-86 

6587 

0-9025 

0-8947 

57 

65 

129 

.",•11 0-70 

52,634 

7 

8 

134 

8 

301-0 

426-34 

6579 

0-9021 

0-8943 

14 

130 

3409-15 

52,610  1   7 

8 

110 

8 

300-5 

426-14 

6576 

0-9008 

0-8930 

15 

131 

3404-29 

52,535      7 

35 

8 

300-0 

425-54 

6567 

0-9001 

(1-8923 

58 

66 

132 

3401-63 

52,494  |   7 

7 

432 

8 

300-0 

425-20 

6562 

0-8994 

0-8916 

16 

133 

3398-98 

52,453 

7 

7 

390 

8 

299-5 

424-87 

6557 

0-8979 

0-8901 

59 

17 

3393-34 

52,366 

7 

7 

304 

8 

299-0 

424-17 

6546 

0-8973 

r,; 

KM 

3391-07 

52,331 

7 

209 

8 

299-0 

423-88 

6541 

0-8966 

0-8888 

18 

3388-41 

52,290 

7 

227 

8 

299-0 

423-55 

6536 

0-8956 

60 

135 

3384-59 

52,231 

7 

169 

7 

298-5 

423-07 

6529 

0-8953 

19 

3383-49 

52,214 

7 

151 

7 

298-5 

422-94 

6527 

0-8949 

0-8870 

68 

136 

52,191 

7 

129 

7 

298-0 

422-75 

6524 

0-8938 

0-8859 

20 

137 

3377-79 

52,126 

7 

63 

7 

298-0 

•122-22 

6611 

0-8932 

61 

8376*52 

7 

29 

7 

297-5 

421-94 

6511 

0-8925 

0-8846 

69 

21 

138 

8372-93 

62,051 

420 

7 

297-5 

421-02 

6506 

0-8910 

22 

LIS 

8367-22 

1 

7 

297-0 

420-90 

6495 

0*8908 

0-8820 

82 

.".:;f,(V4.:> 

6 

326 

7 

297-0 

420-N1 

6494 

0-8900 

0-8821 

70 

140 

286 

7 

296*6 

420*48 

6488 

0-8897 

0-8818 

23 

6 

262 

7 

296*5 

4  20-29 

6486 

0*8888 

0-8807 

111 

6 

198 

r> 

296-0 

419*77 

6478 

0-8604 

24 

.'.l,sn6 

6 

LSI 

6 

296*0 

419*88 

6476 

0-8796 

71 

112 

6 

L84 

6 

296-0 

419*26 

0170 

0-8869 

0-8790 

25 

61,724 

6 

99 

0 

295-6 

416*97 

0105 

0-8868 

1  IS 

3349-47 

6 

64 

6 

296*0 

us- IIS 

6461 

0-8854 

26 

6 

12 

6 

296*0 

118*26 

6455 

0-8850 

0-8771 

72 

in 

5 

426 

6 

•lis- 07 

6452 

0-8840 

0-8761 

BS 

27 

L48 

5 

6 

294*6 

1  IT-Mi 

6444 

0-8746 

L46 

■  •1.1I.7 

6 

27'.' 

6 

294*0 

116*88 

643S 

88 

5 

228 

6 

294*0 

416*46 

0127 

0-87*1 

29 

1(7 

5 

L98 

5 

416*23 

6423 

0-8799 

0-8719 

71 

1  is 

1 

5 

l  ■::< 

5 

298*0 

■II.',  66 

6414 

0-8798 

0-8718 

67 

11'.) 

61,281 

5 

94 

5 

416*38 

6410 

0-8708 

31 

51,222 

5 

34 

5 

292-5 

414-90 

6403 

68 

75 

32 

150 

1 

•  •1.111 

4 

5 

292-0 

414-25 

6393 

0-8754 

0-8674 

33 

LSI 

4 

5 

291-5 

1 1  ;;-..:■: 

6382 

0-8745 

69 

76 

3304-89 

51,001 

■1 

2.i  1 

'., 

29 1-.') 

4 1 3- 1 1 

6375 

0-8739 

:.i 

[fil 

3302-62 

7 

4 

216 

A 

291-0 

412-83 

6371 

0-8721 

0-8641 

70 

77 

35 

3295-81 

60,86]      1      4 

111 

4 

290-5 

411-98. 

6358 
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6*8708 

0-8628 

36 

155 

3290-89 

50,785 

7 

1 

7 

4 

290-0 

411*86 

6348 

0-8696 

71 

78 

37 

3286-35 

50,715 

7 

3 

403 

7 

4 

290-0 

410-79 

6339 

0*6603 

0-8618 

156 

3285-25 

50,698 

7 

3 

385 

7 

4 

289-5 

410-06 

6337 

o-,sr,rs 

0-8598 

38 

157 

327955 

50,610 

7 

1 

297 

7 

4 

289-0 

409-94 

6326 

0-8672 

0-8591 

72 

158 

3277-28 

50,575 

7 

3 

263 

7 

4 

289-0 

409-66 

6322 

0-8664 

79 

39 

3274-23 

50,528 

7 

3 

216 

7 

3 

288-5 

409-28 

6316 

0-8649 

0-8568 

73 

159 

3268-59 

50,441 

7 

3 

129 

7 

3 

288-0 

408-57 

6305 

0-8646 

0-8565 

40 

3267-43 

50,423 

7 

3 

110 

7 

■ 

288-0 

408-43 

6303 

0-8639 

0-8558 

80 

160 

3264-84 

50,383 

7 

3 

71 

7 

3 

288-0 

408-10 

6298 

0-8631 

0-8550 

41 

3261-79 

50,336 

7 

3 

23 

7 

3 

287-5 

407-72 

6292 

0-8625 

0-8544 

74 

3259-53 

50,301 

7 

2 

426 

7 

3 

287-5 

407-44 

6288 

0-8615 

0-8534 

42 

161 

3255-77 

50,243 

7 

2 

368 

7 

3 

287-0 

406-97 

6280 

0-8611 

0-8530 

81 

162 

3254-21 

50,219 

7 

2 

344 

7 

3 

287-0 

406-78 

6277 

0-8603 

0-8522 

75 

163 

3251-23 

50,173 

7 

2 

298 

7 

3 

286-5 

406-40 

6272 

0-8599 

0-8518 

4.3 

3249-68 

50,149 

7 

2 

274 

7 

8 

286-5 

406-21 

6269 

0-8581 

0-8500 

76 

82 

44 

164 

3242-87 

50,044 

7 

2 

169 

7 

2 

286-0 

405-36 

6255 
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Specific  Gravity. 

Percentage. 

Weight  of  one  gallon,  at  15§°  C.  = 

=  60°F. 

Weight 
of  40  gal- 
lons to 
the  near- 
est half 
pound, 
at  15|°  C. 
=  60°  F. 

Weigl 

one  pi 

15f°  C.  = 

it  of 

(Pure  water  at 
15§°C.  =60°F. 
taken  as  unity.) 

'3 

E 

s 

3 

"o 
>■ 

P 

C  3 
•R  3 

In 

Grammes. 

In 
Grains. 

Avoirdupois 

Weight. 

at,  at 
■  60°F. 

lbs. 

ozs. 

Grs. 

To  the 
nearest 
ounce. 

At 
15|°C. 
=  60°F. 

At 
25°  C.  = 

In 

In 

77°  F. 

yc 

Grammes. 

Grains. 

oS 

oS 

lbs.  1 

ozs. 

lbs. 

0-8566 

0-8485 

45 

165 

3237-23 

49,957 

7 

2 

82 

7 

2 

2S5-5 

404-65 

6245 

0-8557 

0-8476 

77 

83 

3233-SO 

49,904 

7 

2 

29 

7 

2 

285-0 

404-22 

6238 

0-8550 

0-8469 

46 

166 

3231-21 

49,864 

7 

426 

7 

2 

285-0 

403-90 

6233 

0-8539 

0-8458 

167 

3227-00 

49,799 

7 

361 

7 

2 

284-5 

403-38 

6225 

0-8533 

0-8452 

78 

47 

3224-73 

49,764 

7 

327 

7 

2 

284-5 

403-09 

6220 

0-8526 

0-8444 

84 

168 

3222-14 

49,724 

7 

287 

7 

2 

284-0 

402-77 

6215 

0-8516 

0-8434 

48 

3218-31 

49,665 

7 

227 

7 

2 

284-0 

402-29 

6208 

0-8508 

0-8426 

79 

169 

3215-33 

49,619 

7 

182 

7 

1 

283-5 

401-92 

6202 

0-8501 

0-8419 

49 

170 

3212-67 

49,578 

7 

140 

7 

1 

283-5 

401-58 

6197 

0-8496 

0-8414 

85 

3210-79 

49,549 

7 

112 

7 

1 

283-0 

401-35 

6194 

0-8483 

0-8401 

80 

50 

171 

3205-87 

49,473 

7 

36 

7 

1 

282-5 

400-73 

6184 

0-8466 

0-8384 

86 

51 

172 

3199-46 

49,374 

7 

0 

374 

7 

1 

282-0 

399-93 

6172 

0-8459 

0-8377 

81 

3196-80 

49,333 

7 

0 

333 

7 

1 

282-0 

399-60 

6167 

0-8450 

0-8368 

52 

173 

3193-36 

49,280 

7 

0 

280 

7 

1 

281-5 

399-17 

6160 

0-8434 

0-8352 

82 

87 

53 

174 

3187-34 

49,187 

7 

0 

187 

7 

0 

281-0 

398-42 

6148 

0-8415 

0-8333 

54 

175 

3180-15 

49,076 

7 

0 

76 

7 

0 

280-5 

397-52 

6134 

0-8408 

0-8326 

83 

88 

3177-49 

49,035 

7 

0 

35 

7 

0 

280-0 

397-19 

6129 

0-8396 

0-8314 

55 

176 

3172-95 

48,965 

6 

15 

402 

7 

0 

280-0 

396-62 

6121 

0-8387 

0-8305 

177 

3169-58 

48,913 

6 

15 

350 

7 

0 

279-5 

396-20 

6114 

0-8382 

0-8300 

84 

3167-70 

48,884 

6 

15 

322 

7 

0 

279-5 

395-96 

6110 

0-8376 

0-8294 

56 

3165-44 

48,849 

6 

15 

286 

7 

0 

279-0 

395-68 

6106 

0-8373 

0-8291 

89 

178 

3164-27 

48,831 

6 

15 

269 

7 

0 

279-0 

395-53 

6104 

0-8357 

0-8275 

85 

57 

179 

3158-24 

48,738 

6 

15 

176 

6 

15 

278-5 

394-78 

6092 

0-8340 

0-8258 

90 

180 

3151-83 

48,639 

6 

15 

77 

6 

15 

278-0 

393-98 

6080 

0-8336 

0-8254 

58 

3150-34 

48,616 

6 

15 

53 

6 

15 

278-0 

393-79 

6077 

0-8331 

0-8249 

86 

3148-39 

48,586 

6 

15 

24 

6 

15 

277-5 

393-55 

6073 

0-8317 

0-8235 

59 

181 

3143-14 

48,505 

6 

14 

380 

6 

15 

277-0 

392-89 

6063 

0-8305 

0-8223 

87 

91 

182 

3138-61 

48,435 

6 

14 

310 

6 

15 

277-0 

392-33 

6054 

0-8298 

0-8216 

60 

3135-95 

48,394 

6 

14 

269 

6 

15 

276-5 

391-99 

6049 

0-8288 

0-8206 

183 

3132-19 

48,336 

6 

14 

211 

6 

14 

276-0 

391-52 

6042 

0-8279 

0-8197 

88 

61 

3128-76 

48,283 

6 

14 

158 

6 

14 

276-0 

391-09 

6035 

0-8272 

0-8191 

92 

184 

3126-10 

48,242 

6 

14 

117 

6 

14 

275-5 

390-76 

6030 

0-8259 

0-8178 

62 

3121-15 

48,166 

6 

14 

41 

6 

14 

275-0 

390-14 

6021 

0-8254 

0-8173 

89 

185 

3119-30 

48,137 

6 

14 

12 

6 

14 

275-0 

389-91 

6017 

0-8240 

0-8159 

63 

3114-05 

48,056 

6 

13 

368 

6 

14 

274-5 

389-26 

6007 

0-8237 

0-8156 

93 

186 

3112-88 

48,038 

6 

13 

351 

6 

14 

274-5 

389-11 

6005 

0-8228 

0-8147 

90 

3109-51 

47,986 

6 

13 

299 

6 

14 

274-0 

388-69 

5998 

0-8221 

0-8140 

64 

187 

3106-86 

47,945 

6 

13 

257 

6 

14 

274-0 

388-36 

5993 

0-8199 

0-8118 

91 

94 

65 

188 

3098-56 

47,817 

6 

13 

130 

6 

13 

273-0 

387-32 

5977 

0-8176 

0-8095 

66 

189 

3089-81 

47,682 

6 

12 

432 

6 

13 

272-5 

386-23 

5960 

0-8172 

0-8091 

92 

3088-32 

47,659 

6 

12 

409 

6 

13 

272-5 

386-04 

5957 

0-8164 

0-8083 

95 

190 

3085-28 

47,612 

6 

12 

362 

6 

13 

272-0 

385-66 

5951 

0-8156 

0-8075 

67 

30S2-30 

47,566 

6 

12 

316 

6 

13 

272-0 

385-29 

5946 

0-8145 

0-8064 

93 

3078-15 

47,502 

6 

12 

252 

6 

13 

271-5 

384-77 

5938 

0-8139 

0-8058 

191 

3075-88 

47,467 

6 

12 

217 

6 

12 

271-0 

384-48 

5933 

0-8134 

0-8053 

63 

3073-94 

47,437 

6 

12 

187 

6 

12 

271-0 

384-24 

5930 

0-8125 

0-8044 

96 

3070-57 

47,385 

6 

12 

135 

6 

12 

271-0 

383-82 

5923 

0-8118 

0-8037 

94 

192 

3067-91 

47,344 

6 

12 

94 

6 

12 

270-5 

383-49 

5918 

0-8112 

0-8031 

69 

3065-64 

47,309 

6 

12 

59 

6 

12 

270-5 

383-20 

5914 

0-8098 

0-8017 

193 

3060-39 

47,228 

6 

11 

415 

6 

12 

270-0 

382-55 

5903 

0-8090 

0-8009 

70 

3057-35 

47,181 

6 

11 

368 

6 

12 

269-5 

382-17 

5898 

0-8089 

0-8008 

95 

3056-96 

47,175 

6 

11 

363 

6 

12 

269-5 

382-12 

5897 

0-8084 

0-8003 

97 

194 

3055-08 

47,146 

6 

11 

334 

6 

12 

269-5 

381-88 

5893 

0-8061 

0-7980 

96 

195 

3046-33 

47,011 

6 

11 

200 

6 

11 

268-5 

380-79 

5876 

0-8041 

0-7960 

98 

196 

3038-82 

46,895 

6 

11 

83 

6 

11 

268-0 

379-85 

5862 

0-8031 

0-7950 

97 

3035-06 

46,837 

6 

11 

25 

6 

11 

267-5 

379-38 

5855 

0-8014 

0-7933 

197 

3028-64 

46,738 

6 

10 

363 

6 

11 

267-0 

378-58 

5842 

0-8001 

0-7920 

98 

3023-72 

46,662 

6 

10 

287 

6 

11 

266-5 

377-96 

5833 

0-7995 

0-7914 

99 

3021-45 

46,627 

6 

10 

252 

6 

11 

266-5 

377-68 

5828 

0-7992 

0-7911 

198 

3020-28 

46,609 

6 

10 

234 

6 

11 

266-5 

377-53 

5826 

0-7969 

0-7888 

99 

199 

3011-59 

46,475 

6 

10 

100 

6 

10 

265-5 

376-45 

5809 

0-7946 

0-7865 

100 

200 

3002-92 

46,341 

6 

9 

404 

6 

10 

265-0 

375-37 

5793 

0-7938 

0-7858 

100 

2999-87 

46,294 

6 

9 

357 

6 

10 

264-5 

374-98 

5787 

« 
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Table  of  Elements  and  Chemical  Substances  with  their 

Atomic  or  Molecular  Weights  and  the 

Official  Table  of  Multiples. 

Name.  Symbol  or  Atomic  or 

i  ormula.  Molecular 

Weight, 

H=l. 

Acetal CellwOa    117.22 

Acetaldehyde     (See  Aldehyde,  Acetic) 

Acetanilide  (Phenylacetarnide)   C«II8NO 134.09 

Acetone ". (CHs)2C0 57.61 

Acetophenone  (Hjpnone) CsHeO 119.16 

Acetparaphenetldin     (^h-  Acotphonetidin) 

Acetphenetidin  (Acetparaphenetidin)      C10H13NO2 177.79 

Acid,  Acetic HCtHaOft 59.58 

"      Antimonic II3S1)<)4 185.82 

"      Antimonous  HsSM  >3 169.94 

"       Arsenic H3ABO4 140.92 

"      Ansenou.-  nic  Trioxide) 

"      Aurochluri  id,  Chlora 

"      Benzoic HOfHiOt 121.13 

"     Boric HsBOi 61.64 

"     Camphoric HbCmHmOi 198.62 

"     Carbolic    (See  Phenol) 

"     1                (insolation)...                                         H2<'on 01.55 

"     Chloraaric  (Anrochloric)  . . .                                    HAuCU      ;  i  1_<  > 408.94 

"      Chloraaric.  Anliydn, 11- :<..,!,!  .                                        AnChj  301.24 

-     Chloroplatinic  HsPtCLj  |  <dla<> 618.66 

Chromic     (See  Chromium  Trioxi 

"     Oinnamic                                                                  HC9II7O2 146.96 

"      Citric H;i('ellc<»7       HgO 208.60 

"    Anhydroui                                                 .    ..HgCaH«Oi 190.62 

•'      Cyanic...'. BONO   42.72 

"     Formic...               ..HCHOi 45.67 

"     Gallic  BOrHaOa  |   H«0 186.65 

Anhydrous                                                    BOrHeOi 168.77 

"     Glycerin-Phoaphoric                                             .HtGsHrOaP 170.78 

"      Hydriodic  Ill  126.9 

"     Hydrobromic                             BBr 80.36 

"      Hydrochloric  1IC1 36.18 

"      Hydrocyanic BON  26.84 

■  Hydrofluoric HP 19.9 

"     Hydrosulphuric     (See  Hydrogen  Sulphide) 

"     HypophoB)              BPHjOa 65.53 

"      Kinic  (Quinic) HC7HiiUe 190.65 

«      Lactic HCsHsOs 89.37 

"     Meconic C7H4O7 198.53 

"      Metaphosphoric HP08 79.41 

"      Molybdic HaMoO« 160.82 

"      Nitric  HNO3 62.57 

■  Nitrous HNOa 46.69 

"      Oleic HCwHasOa 280.14 

«      Oxalic H2C2O4  +  2H20 125.10 

"      Anhydrous H2C204 89.34 

"      Palmitic  . .". HCieHsiOa 254.32 

"      Phosphoric  H3PO4 97.29 
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Acid,  Phosphorous H3PO3 81.41 

"      Picric  HCeH2(N03)30 227.41 

"      Prussic     (See  Acid,  Hydrocyanic) 

"      Pyroboric  (Tetraboric  Acid)   H2B4O7 156.76 

"      Pyrogallic     (See  Pyrogallol) 

"      Pyrophosphoric H4Pa07 176.70 

"     Salicylic HCvHeOs 137.01 

"     Sihcic HaSiOs 77.84 

"     Stearic HCi8H36Oa 282.14 

"     Succinic H2C4H4O4 117.16 

"     Sulphanilic HCeH4  (NH2)  S03  +  3H20 225.5 

Anhydrous HCeHi  (NH2)  SOs 171.86 

"      Sulphuric H2S04 97.35 

"      Sulphurous  H2SO3 81.47 

"     Tannic  HCi4H909 319.66 

"      Tartaric  H2C4H40a 148.92 

"     Tetraboric     (See  Acid,  Pyroboric) 
"     Titanic     (See  Titanic  Oxide) 

"     Trichloracetic    HCaClaOjj 162.12 

"     Tungstic     (See  Tungstic  Oxide) 

"      Uric C5H4N4O3 166.91 

"     Valeric  (Valerianic)  HC5H902 101.31 

Aconitine  C34H47NO11 640.55 

Agaricin   C16H30O5  +  H20 317.84 

Alcohol,  Amyl C5H11OH 87.43 

"        Benzyl C7H7.OH 107.25 

Ethyl  (Ethyl  Hydroxide) C2H5OH 45.70 

Methyl  CH3OH  31.79 

Aldehyde,  Acetic  '. .C2H40 43.70 

"  Benzoic     (See  Benzaldehyde) 

"  Cinnamic     (See  Cinnamic  Aldehyde) 

"  Formic     (See  Formaldehyde) 

Allyl-iso-thiocyanate CSNC3H5 98.40 

Allyl-sulphocarbamide     (See  Thiosinamine) 

Alum  (Aluminum  and  Potassium  Sulphate)    A1K (S04)2  +  12H20  471.02 

"      Anhydrous  AlK(S04)a 256.46 

Aluminum Al 26.9 

Aluminum  Hydroxide  Al  (OH)  3  77.54 

and  Ammonium  Sulphate Al  NH4(S04)a  +  12H20 450.09 

"  and  Potassium  Sulphate     (See  Alum) 

«          Oxide AI2O3 101.44 

Silicate H2AlaSia03  +  H20 257.12 

Sulphate Al2(S04)s  +  16H20 625.93 

Anhydrous Al2(S04)s 339.85 

Ammonia  NH3 16.93 

Ammonio-Ferric  Sulphate  (Iron-alum) FeNH4  (S04)  2  +  12H20  478.69 

Ammonium  Acetate NH4C2H3O2  76.51 

"            Arsenite  (Metarsenite) NH4As02 124.09 

Benzoate NH4C7H602 *. 138.06 

Bromide NH4Br 97.29 

"           Carbonate  (normal)  (NH4)2C03 95.41 

(U.  S.  P.)   NH4HC03.  NH4NH2C02 156.01 

Chloride NH4C1 53.11 

Chloroplatinate  (NH4)2PtCle 440.24 

Citrate   (NH4)sCeH607 241.41 

«           Hydrogen  Sulphide  NH4HS 50.76 

«           Iodide NH4I 143.83 

"           Lactate NH4C3H5O3  106.30 

«  Molybdate (NH4)eMo7024  +  4H20 1227.32 

«           Nitrate  N^NOs 79.50 
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Ammonium  Oxalate (NH4)2Ca04  +  H20 141.08 

"       Anhydrous (NH4)  2C2O4 123.20 

Persulphate   (NH4)aS208  226.56 

Phosphate (NH4)2HP04 131.15 

Salicylate NH4C7H6O3 153.94 

and  Sodium  Phosphate NH4NaHP04  +  4H20 207.62 

Sulphate (NH4)2S04  131.21 

Sulphide  (NH4)2S 67.69 

Sulphhydroxide  (See  Ammonium  Hydrogen  Sulphide) 

Tartrate (NH4)2C4H4Oe 182.78 

Valerate  (Valerianate) NH4C6H902  118.24 

Amyl  Acetate CeHuCuHaOa 129.13 

■      Nitrite C6HnNOa  116.24 

Amylene  (Pentene)  CeHio 69.55 

Hydrate   C6Hi20 87.43 

Anethol CioHiaO 146.98 

Aniline CeH6NH2 92.39 

Antimony Sb 119.3 

Antimony  and  Potassium  Tartrate 2K(SbO)C4H4Oe  +  H80 659.80 

Anhydrous  K  (SbO)C4H4Oe 320.96 

Chloride SbCla   224.84 

"  Oxide     (See  Antimony  Trioxide) 

Pentasulphide BbA 397.75 

Trioxide  (Antimony  Oxide) SbaOa  286.24 

Trisulphide  SbaSs 334.09 

Antipyrine CnHiaNaO 186.75 

Apomorphine  Ci7Iii7NOa  265.16 

Hydrochloride Ci7Hi7N02HCl 301.34 

Arabin 2CeIIio08  r  HgO 339.60 

Argon Ar 39.6 

Arsenic A» 74.4 

Arsenic  Oxide Ab«06 228.20 

(Penta-)  Sulphide AsaS6 307.95 

Trioxide  (Arsenous  Acid)    AsgOa  196.44 

Arsenous  Iodide Asia 452.10 

(Tri-)  Sulphide AssSa 244.29 

Atropine Ci7HaSN03  287.04 

"       Sulphate (Ci7H23N03)2H8S<>4   671.43 

Barium Ba 1 36.4 

Barium  Carbonate BaC08   195.95 

Chloride BaCla  +  2HaO 242.52 

■  ■        Anhydrous BaCl9   206.76 

■  Chromate  BaCr04 251.62 

Dioxide BaOa 168.16 

Hydroxide Ba(OH)a  +  8HaO 313.20 

"  Anhydrous   Ba(OH)2 170.16 

Nitrate Ba(N08)a   259.54 

"        Peroxide BaOa 168.16 

Sulphate  BaS04 231.75 

Sulphide BaS 168.23 

Benzaldehyde  (Benzoic  Aldehyde) OjlUO 105.25 

Benzanilid  C13H11NO 195.64 

Benzene  (Benzole) C«He 77.46 

Benzosulphinide CHeNSOa 181.77 

Benzoyl-sulphonic-imide     (See  Benzosulphinide) 

Betanaphthol  (Naphthol) CioH7OH 142.98 

Bismuth  Bi 206.9 

Bismuth  Carbonate  (normal) Bi2(C03)a 592.45 

Citrate  BiC6H607 394.52 

"        Nitrate  (normal)  Bi(N03)a  +  5H20 481.01 
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Bismuth  Oxychloride BiOCl 257.96 

"        Oxyiodide BiOI  348.68 

Subcarbonate  (approximately) (BiO)  2CO3 505.11 

"         Subgallate  (approximately) Bi (OH)aC7H606 408.43 

"         Subnitrate  (approximately)   Bi(0H)aN03 302.23 

"        Subsalicylate  (approximately)  Bi  (OH)  aC7H603 376.67 

"         Sulphide BiaS3 509.29 

"         Trioxide BiaOs 461.44 

Borneol CioHiaO 152.98 

Bornyl  Acetate CioHi7CaH3Oa 194.68 

Boron  B 10.9 

Boron  Trioxide B2O3 69.44 

Bromine Br 79.36 

Bromoform CHBr8 250.99 

Brucine Caa^eNaCU  +  4H20 462.83 

"        Anhydrous C23H2eN204 391.31 

Cadmium Cd 111.6 

Cadmium  Iodide Cdla 363.40 

"  Sulphate  3CdS04  +  8H20 763.89 

"         Sulphide  CdS 143.43 

Caesium Cs 131.9 

Caffeine CaHio^Osj  +  H20 210.64 

"        Anhydrous CaHio^Oa  192.76 

Calcium Ca 39.8 

Calcium  Acetate Ca  (C2H302)  a 156.96 

"         Bromide CaBra 198.52 

"        Carbonate CaC03 99.35 

Chloride CaCla  +  6H3O 217.44 

"  "      Anhydrous CaCla 110.16 

Fluoride .CaF2 77.6 

Hydroxide Ca(OH)9 73.56 

Hypochlorite Ca(OCl)  a 141.92 

Hypophosphite Ca(PHaOa)a 168.86 

"        Oxalate CaC204+  HaO 145.02 

"        Oxide     (See  Lime) 

Phosphate  Ca3(P04)a 307.98 

Sulphate  (Gypsum) CaS04  +  2HaO 170.91 

"  "        Anhydrous CaSO* 135.15 

"         Sulphide  (Monosulphide)  CaS  71.63 

"        Tartrate CaC4H40e 186.72 

Camphor CioHieO 150.98 

"         Monobromated CioHi6BrO 229.34 

Carbon C 1 1.91 

Carbon  Dioxide C03 43.67 

"       Disulphide CSa 75.57 

Carvone CioHwO 148.98 

Cephaeline  Ci4Hi8NOa 231.43 

Cerium Ce 1  3°-2 

Cerium  Oxalate Cea(Ca04)s  +  10Ha° 719-22 

"  "        Anhydrous Cea(Ca04)s 540.42 

Chloral,  Anhydrous CaHCl30 146.24 

Hydrated CaHClsO  +  H20 164.12 

Chloralformamide C3H4C13N02 190.96 

Chlorine CI 35*18 

Chloroform CHCI3 118.45 

Chrome-alum Cra  (S04)3  +  K2S04  +  24H20 991.64 

Chromium Cr 5,«7 

Chromium  Oxide CraOs 151.04 

"  Trioxide  (Chromic  Acid)  CrOa 99.34 

Chrysarobin CaoHae07 494.46 
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Cinchonidine C19H22N2O 292.03 

"            Salicylate   Cis^NaOCvHeOa 429.04 

Sulphate  (&9H22N2O)  2H2S04  +  3H20 735.06 

"                   "        Anhydrous  (C19H22N2O)  2H2SO4 681.41 

Cinchonine C19H22N2O 292.03 

Sulphate   (Cigl^NaO^HaSC^  +  2H20 717.17 

Anhydrous  (Cigl^^O^I^SCU 681.41 

Cineol  (Eucalyptol)  Ci0Hi80 152.98 

Cinnamic  Aldehyde CeHsO 131.07 

Citral CioHieO 150.98 

Cobalt Co 58.56 

Cobaltoue  Nitrate Co  (NOa)a  +  6HaO   288.98 

Sulphate C0SO4  -f  7HaO 279.07 

Cocaine C17H21NO4 300.92 

Hydrochloride CifHaiNO^HCl 337.10 

Codeine Ci8H2iN03  +  H20 314.83 

Anhydrous C18II21NO3 296.95 

Phosphate C18H21NO3H3PO4  +  2H20 430.0 

Anhydrous C18H21XO3H3FO4 394.24 

Sulphate (Ci8H2iN03)aHaS04  +  5H20 780.65 

Anhydrous (Ci«H«iNO»)iH«S04 691.26 

Colchicine CaaH26X()e   396.23 

Columbium Cb 93.3 

Coniine  CellnN 126.21 

Copper Cu 63.1 

Copper  Acetate 0u(C«HjOi)i       HgO 198.14 

(basic) Oa(CiH*Ot)i      CaO+6H»0 366.52 

"      Carbonate  (basic) OuOOi       Cn(OH)i 219.51 

1 Cell-.  <  II..  <>1I 107.25 

•ammonium  Sulphate Cu(NHc)«80ft  +  H»0 244.05 

Ooprlc  Oxide CtaO 78.98 

"      Sulphate  OoSOi      5HtO 247.85 

Anhydrous (  uSf  i4 158.45 

"       Sulphide 94.93 

■  Tartrate Cu("«H«<>e     8HgO 263.66 

Cuprous  Oxide OoflO 142.08 

Cyanogen  (CN)  s 61.68 

Dtethylaulphone-dimethyl-methaiie    (See  Sulphoumethaae) 
Diethylsuliili'iiH'-iJu'thyl-ctliyl-uK'ili.-inc     (See  Salphonethylmethi 

Diiodparaphcnol  Sulphonic  kt                  \o\) CelUIa^U 422.61 

Diphenylamine (CbHe)aNH 107.85 

Dithymol-diiodide     (See  Thymol  todide) 

Elaterin CaolIasOo 345.60 

Emetine OuHuNOi 245.34 

Erbium   Er 1 64.8 

Ether  (Ethyl  Oxide) (CallejaO 73.62 

Ethyl  Acetate  (Acetic  Ether) CalloCaHsOa 87.40 

"*     Bromide C2H6Br 108.18 

"     Carbamate  C3H7NOa 88.42 

"     Chloride CaH6Cl 64.00 

"     Hydroxide     (See  Alcohol,  Ethyl) 

■  Nitrite CaH6NOa 74.51 

"     Oxide     (See  Ether) 

Ethylene CaH4 27.82 

Eucalyptol;  (Cineol)  CioHibO 152.98 

Eugenol C10H12O2 162.86 

Exalgine  (Methyl  Acetanilide) C9H11NO 148.00 

Ferric  Acetate Fe(C2H302)3 231.24 

"      Ammonium  Sulphate FeNH4 (S04)2  +  12H20 478.69 

Anhydrous FeNH4 (S04)a 264.13 
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Ferric  Chloride FeCl3  +  6H20 268.32 

"        Anhydrous FeCl3 161.04 

"      Citrate FeC6H607  +  3H20 296.76 

"      Hydroxide Fe(0H)3; 106.14 

"      Hypophosphite Fe(PH202)3  249.09 

"     Nitrate Fe(N03)3 240.21 

"     Oxide Fe203 158.64 

"     Phosphate  (normal,  not  U.  S.  P.) FeP04 149.79 

"     Pyrophosphate  (normal,  not  U.  S.  P.)  Fe4  (P207)  3 740.10 

"      Subsulphate  (variable) 

"     Sulphate  (Tersulphate)   Fe2(S04)s 397.05 

"     Tersulphate     (See  Ferric  Sulphate) 

Ferricyanic  Acid HeFe2  (CN)  i2 427.08 

Ferrocyanic    "     H4Fe(CN)e 214.54 

Ferrous  Bromide FeBr2  +  6H20 321.50 

"  "        Anhydrous FeBr2  214.22 

"        Carbonate FeC03 115.05 

Hydroxide Fe(OH)2 89.26 

Iodide Fel2 307.30 

Lactate Fe(C3H503)2  +  3H20  285.88 

Oxalate FeC204  +  H20 160.72 

Oxide FeO 71.38 

Sulphate FeS04  -f  7H20 276.01 

Anhydrous FeS04 150.85 

Sulphide FeS 87.33 

Fluorine F 18.9 

Formaldehyde  (Formic  Aldehyde) CH20  29.79 

Gadolinium Gd 1 55.0 

Gallium Ga 69.5 

Germanium Ge 71.9 

Glucinum Gl f 9.03 

Glucose     (See  Sugar,  Grape) 

Glycerin  (Glycerol) C3H6(0H)3 91.37 

Glyceryl  Trinitrate  (Nitroglycerin) C3H5(N03)3 225.44 

Glycol C2H4(OH)2 61.58 

Gold Au 195.7 

Gold  Chloride,  Anhydrous     (See  Acid  Chlorauric,  Anhydrous) 

Guaiacol C7H8O2 123.13 

Carbonate (C7H70)2C03 272.05 

Helium He 4.0 

Heroine  Hydrochloride C17H17  (C2H302)  2NOHCl  402.62 

Hexamethylenamine CeHi2N4 139.18 

Hexamethylene  Tetramine     (See  Hexamethylenamine) 

Homatropine  Hydrobromide CieH2iN03HBr 353.49 

Hydrastine C2iH2iNOe 380.32 

"  Hydrochloride C2iH2iNOeHCl 416.50 

Hydrastinine  Hydrochloride C11H11NO2HCI 223.88 

Hydrogen H  ^OO 

Hydrogen  Dioxide H202 33.76 

"  Sulphide  (Hydrosulphuric  Acid) H2S 33.83 

Hydroquinone C6He02 109.22 

Hyoscine  Hydrobromide Ci7H2iN04HBr  +  3H20 434.92 

Anhydrous Ci7H2iN04HBr 381.28 

Hyoscyamine Ci7H23N03 287.04 

"  Hydrobromide Ci7H23N03HBr 367.40 

Sulphate (Ci7H23N03)2H2S04 671.43 

Indigo  Blue C8H5N0 130.09 

Indium In ll3A 

Iodeosin  (Tetraiodo-fluorescein) CsjoHsUOs 829.20 

Iodine » ,25-90 
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Iodoform CHI3 390.61 

Iodol  (Tetraiodopyrrol)  C4I4NH 566.17 

Iridium Ir 191.5 

Iron  Fe 55.5 

Iron  Salts     (See  under  Ferric  and  Ferrous) 

Krj  pton Kr 81.2 

Lanthanum La 137.9 

Lead Pb 205.35 

Lead  Acetate  Pb(C2H302)2  +  3H20 376.15 

Anhydrous Pb (C2H302)a 322.51 

"     Carbonate  (official) (PbC03)2Pb(0H)2 768.91 

(normal)  PbCOs 264.90 

"     Chloride PbCl2 275.71 

"     Chromate PbCr04 320.57 

"     Dioxide Pb02 237.11 

"     Iodide Pbl2 457.15 

"     Nitrate  Pb(N03)2 328.49 

"     Oxide PbO 221.23 

"     Red  Oxide  of Pb304 679.57 

"     Sabaeetate  (approximatelj  1  PbaO(CbHgOa)a 543.74 

"     Sulphate PI  .S(»4 300.70 

"     Sulphide PbS  237.18 

Lime  (Calcium  Oxide)    CaO 55.68 

Lfmonene  Ciollie 135.10 

Linaloy]  Acetate OmHhCbHiOi 194.68 

Lithium  Li 6.98 

Lithium  Beasoate   LiOrHgOi 127.11 

Bromide    I.il'.r » 

Carbonate UaCOa  73.51 

Citrate . . .  .lieCaHeOv  +  4H«0   280.08 

Phoaphate  (dried  at  100    I                  Li3P(>4 116.28 

Salicylate  UOtH«Oi 142.99 

Magm  .ci-ium  < »:-. 

Magnesium    Mg 24.18 

Magneaium  Carbonate  (approo  ■    »Mg(OH)«     5H«0 482.26 

( normal)  ...  83.73 

Oxide  (Magnaaia)   IfgO 40.06 

Pj  roaraenate  KfgaAajOi 308.32 

Pyrophoaphatfl  IftfaPgOi 221.06 

Sulphate Hg6O«-K7H«0  244.69 

Anhy.ln.ug MgSO< 119.53 

Sulphite [gO 210.93 

Manganese Mn 54.6 

Manganese  Dioxide  MnOa 86.36 

Ilypophospliite  Mn  (I,H202)2  +  H«0  201.54 

Manganoua  Oxide KnO  70.48 

Manganoua  Sulphate linSOi  +  *H«0 221.47 

Anhydroui BdnSOt  149.95 

Menthol CioHi8OH 154.98 

Menthyl  Acetate CioIht^HaOjj 196.68 

Mercuric  Ammonium  Chloride HgNHaCl 249.61 

Mercuric  Chloride HgCl2 268.86 

Cyanide Hg(CN)a 250.18 

Iodide Hgl2 450.30 

Nitrate Hg(N03)2  +  4H20 393.16 

"       Anhydrous Hg(N03)2  321.64 

Oxide ". HgO 214.38 

Potassium  Iodide Hgl2  +  2KI 779.82 

Subsulphate Hg(HgO)2S04 722.61 

Sulphate HgS04 293.85 
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Mercuric  Sulphide HgS 230.33 

Mercurous  Chloride HgCl 233.68 

Iodide Hgl 324.40 

"  Nitrate HgNOs  +  H20 277.95 

Sulphate Hg2S04 492.35 

Mercury  Hg 198.5 

Methyl  Iodide CH3I 140.81 

Methyl-Orange   (Sodium  Dimethylamidoazo- 

benzene-sulphonate)    NaCwH^NsSOs 324.88 

Methyl  Salicylate CH3C7H5O3 150.92 

Methylacetanilide CeH5N  (CH3)  C2H3O 148.00 

Methylene  Blue     (See  Methylthionine  Hydrochloride) 

Chloride CH2C12 84.27 

Methylthionine  Hydrochloride  (Methylene  Blue) CieHi8NaSCl 317.36 

Molybdenum Mo 95.3 

Molybdic  Oxide M0O3 142.94 

Morphine C17H19NO3  +  H20 300.92 

Anhydrous  C17H19NO3 283.04 

Acetate  (variable) C17H19NO3C.2H4O2  +  3H20 396.26 

Hydrochloride C17H19NO3HCI  +  3H20 372.86 

Anhydrous C17H19NO3HCI 319.22 

Sulphate  (Ci7Hi9N03)2H2S04  +  5H20 752.83 

Anhydrous (C17H19NO3)  2H2S04 663.43 

Tartrate (CnHigNOs^GjHeOe  +  3H20 768.64 

Naphthalene Ci0H8 127.10 

Naphthol    (See  Betanaphthol) 

Naphthylamine  Acetate CioH7NH2HC2H302 201.61 

Narceine C23H29NOe  459.78 

Narcotine C22H23N07 410.11 

Neodymlum Nd 142.5 

Neon Ne 19.9 

Nickel Ni 58.3 

Nickelous  Oxide NiO 74.18 

Sulphate NiS04  +  7H20 278.81 

Nicotine Ci0Hi4N2 160.96 

Nitrogen  N 13.93 

Nitrogen  Dioxide NO 29.81 

Nitroglycerin     (See  Glyceryl  Trinitrate) 

Orthofonn C8H9N03 165.85 

Osmium Os    189.6 

Oxygen O 15.88 

Palladium Pd 105.7 

Palladoua  Chloride PdCl2 176.06 

Paracyanogen (CN)  3 77.52 

Paraldehyde CeHi203 131.10 

Phenacetin  (See  Acetphenetidin) 
Phenazone   (See  Antipyrine) 

Phenol  (Carbolic  Acid)  CeH5OH 93.34 

Phenolphthalein C20Hi404 315.72 

Phenyl  Salicylate  (Salol) C13H10O3 212.47 

Phenylacetamide     (See  Acetanilide) 

Phosphorus P 30.77 

Phosphorus  Oxychloride POCI3 152.19 

Pentachloride PC15 206.67 

Trichloride  PCI3 136.31 

Physostigmine CieH2iN302 273.20 

Salicylate CisH-jiNsOsAHeOs   410.21 

Sulphate (Ci6H2iN302)  2H2S04 643.75 

Picrotoxin CsoH34Oi3 597.74 

Pilocarpine C11H16N2O1J 206.63 
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Pilocarpine  Hydrochloride  CuHieNaOaHCl 242.81 

Nitrate CuHieNaOaHNOs 269.20 

Piperazine C4H10X2 85.50 

Pipeline C17H19NO3  283.04 

Platinum Pt 1 93.3 

Platinum  Chloride  (in  solution)    PtCU 334.02 

(See  Acid,  Chloroplatinic) 
Potassa     (See  Potassium  Hydroxide) 

Potassium K 38.86 

Potassium  Acetate  KCaHsOa 97.44 

"  Arsenite  (Metarsenite)  KAs02  145.02 

Acid  Oxalate  (salt  of  sorrel) KHC2O4 127.20 

Benzoate KC7H6O2  ■,  HHaO 212.63 

Anhydrous KC^HeOa 158.99 

Bicarbonate KHCO3 99.41 

"  Bichromate  (See  Potassium  Dichromate) 

Bisulphate  KHBOi 135.21 

Bitartrate EHGaHiOl 186.78 

Bromate  K  BlOa  165.86 

Bromide KBr 118.22 

Carbonate K2COs  137.27 

Chlorate KCI03 121.68 

Chloride ki'l 74.04 

Chteroplatinate   EaPtOU 482.10 

Chromate  KaCrOi 192.94 

( Itrate B«0      322.08 

•'      Aahydroui .KaGtHaOi 304.20 

Oymnide  kcn  64.70 

Dichronu  EaOraOi 292.28 

Farricyanide  k  827.12 

Ferrocyanide K  !*< » 419.62 

Anhydrooj  I  ! 

Bydroxide(Pi  COB 55.74 

Bypophoaphita     KPHaOi 103.39 

Iodide KI 164.76 

Lactate.  COaHaOi  127.21 

Nitrate  CNOfe  100.43 

Parmanganate  .KMrni, 156.98 

Phoaphate  KaHPOi 173.01 

Salicylate  EOyBaOfe 17-1.87 

and  Sodium  Ti  CNaGtBtOe      iHgO 280.18 

Anhydrous ENaGftBaOg 208.66 

Sulphate CaSOl 173.07 

Sulphite  KaflOi  •  2H«0 192.95 

Anhydroui  K3SO3 157.19 

"         Sulphocyanate  (6ulphocyanide)   KSCN 96.53 

Tartrate* 2KaC«Il40e  \    H2O 467.16 

Anhydrous  Ka&IhOe 224.64 

Praseodymium Pr 139.4 

Praaaian  Blue  (  Ferric  Ferrocyanide) Fe4(Fe(CN)e)s 853.62 

Pyridine CelloN  78.48 

Pyrogallol  (Pyrogallic  Acid) CelleOs 125.10 

Pyrrol C4H5N  66.57 

Quinidine C20H24N2O2  ....    321.82 

Sulphate  (CaoHa»NV.>2)aH*S04+  2H20 776.75 

Anhydrous   (C20H24N2O2)  2H2S04 740.99 

Quinine " C20H24N2O2  +  3H20 375.46 

Anhydrous C20H24N2O2 321.82 

Bisulphate  CaoHw^OaHaSCk  +  ?HaO 544.33 

Anhydrous CaoHaaNaC^HaSCU 419.17 
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Quinine  Hydrobromide C2oH24N202HBr  -f  H30 420.06 

"  "  Anhydrous C2oH24N202HBr 402.18 

"        Hydrochloride C20H24N2O2HCI  +  2H20 393.76 

"  "  Anhydrous C20H24N2O2HCI 358.00 

"        Salicylate 2C20H24N2O2C7H6O3  +  H20 935.54 

"        Sulphate  (C20H24N2O2)  2H2SO4  +  7H20 866.15 

"  "         Anhydrous (C2oH24N202)  2H2S04 740.99 

"        Valerate  (Valerianate)  C20H24N2O2C6H10O2  +  H20 441.01 

Quinoline C9H7N 128.12 

Radium Ra 223.0 

Resorcinol  (Resorcin)  CeHeOa 109.22 

Rhodium Rh 102.2 

Rubidium Rb 84.8 

Ruthenium Ru 100.9 

Saccharin     (See  Benzosulphinide) 

Safrol C10H10O2 160.86 

Salicin CisHieO? 283.99 

Salol     (See  Phenyl  Salicylate) 

Samarium Sm 148.9 

Santalol C15H26O 220.53 

Santonin Ci5Hi803 244.29 

Scandium  Sc 43.8 

Scopolamine  Hydrobromide Ci7H2iN04HBr  +  3H20 434.92 

"  ■  Anhydrous Ci7H2iN04HBr 381.28 

Selenium Se  78.6 

Silicon Si 28.2 

Silicon  Oxide  (Silica)  Si02 59.96 

Silver ,  Ag 1 07. 12 

Silver  Bromide AgBr 186.48 

"     Chloride  AgCl 142.30 

"     Cyanide AgCN 132.96 

"     Iodide  Agl 233.02 

"     Nitrate AgXOs  168.69 

"     Nitrate  (Ammoniacal) AgN03  +  2NH3 202.55 

"     Oxide Ag20 230.12 

"     Sulphate Ag2S04 309.59 

"     Sulphide Ag2S  246.07 

Soda     (See  Sodium  Hydroxide) 

Sodium .' Na 22.88 

Sodium  Acetate NaCaHs02  +  3H20 135.10 

Anhydrous NaC2H302 81.46 

"       Arsenate " Na2HAs04  +  7H20 309.84 

"  "        Anhydrous Na2HAs04 184.68 

"       Arsenite  (Metarsenite) NaAs02 129.04 

"       Benzoate  NaC/HsOa 143.01 

Bicarbonate NaHCOs 83.43 

"       Bisulphite NaHSOs 103.35 

Bitartrate NaHC4H40e  +  H20 188.68 

Borate Na2B407  +  10H2O 379.32 

"  "       Anhydrous Na2B407 200.52 

Bromate NaBrOs 149.88 

Bromide NaBr 102.24 

"       Carbonate NaaC03  +  10HaO   284.11 

«  "         Anhydrous Na2C03 105.31 

«  "         Monohydrated Na2C03  +  H20 123.19 

«       Chlorate NaC103 105.70 

"       Chloride NaCl 58.06 

"       Citrate  2Na3CeH607  +  11H20 709.20 

"  "       Anhydrous NasCeHeO?  256.26 

Cobaltic  Nitrite Co2(N02)6  6NaN02  +  H20 820.56 
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Sodium  Dimethylamidoazo-benzene-sulphonate     (See  Methyl-Orange) 

■  Hydroxide  (Soda)    NaOH 39.76 

"       Hypophosphite NaPHa02  +HaO 105.29 

■  Hyposulphite     (See  Sodium  Thiosulphate) 

■  Iodide Nal  148.78 

"       Lactate NaCaH603 111.25 

"       Molybdate NaaMo04  +  H20 222.46 

"       Nitrate NaN03  84.45 

"       Nitrite NaNOa  68.57 

■  Nitroprusside NaaFe(NO)  (CN)6  +  2HaO 296.03 

"       Phenolsulphonate  (Sodium  Sulphocarbolate)  . .  .NaCeHoC^S  +  2HaO 230.45 

■  Phosphate NaaHPO*  +  12HflO 355.61 

"  "  Anhydrous NaaHPCU 141.05 

"        Pyrophosphate Na^PaO?  +  10HaO 443.02 

"  "  Anhydrous Na4P907 264.22 

■  Salicylate NaC7He03 158.89 

Santoninate 2NaCi6Hi904  +  7H20  693.28 

"       Sulphate Na2S04  +  10HaO 319.91 

"  "         Anhydrous NaaSO« 141.11 

"       Sulphite NaaSOa  +  7H20 250.39 

Anhydrous NaeSOa 125.23 

"       Sulphocarbolate     (See  Sodium  Phenolsulphonate) 

■  Tartrate  NaaC«H40e  +  2HaO 228.44 

Thiosulphate  (Hyposulphite)   NaaSaOa  +  5HaO 246.46 

Anhydrous NaaSa03 157.06 

Soziodol  (Soziodolic  Acid) CeH2Ia(OH)S03H 422.61 

Sparteine  Sulphate CMHaoNaHaSO«  -f-  5HaO 419.26 

Anhydrous CiaHaeNallaSO* 329.86 

Stannic  Chloride SnCU 268.82 

Stannous  Chloride SnCla  +  2HaO 224.22 

Strontium Sr 86.94 

Strontium  Bromide SrBra  +  6HaO 352.94 

Anhydrous  SrBra 245.66 

"  Carbonate SrCOa 146.49 

Iodide Srla  +  6HaO 446.02 

■      Anhydrous Srlt 338.74 

Lactate Sr(CaII603)a  +  3IIaO 317.32 

"  "      Anhydrous Sr(C3H603)a 263.68 

Nitrate Br(NO§)t+  4H20 281.60 

Salicylate Sr(C7H603)a  +  2IIaO 394.72 

Sulphate  SrS04 182.29 

Stn-chnine  CmllaaNijOji 331.73 

Hydrochloride CaiHaaNaOaHCl  +  2HaO 403.67 

Nitrate CaiH2aNa0aHN0a 394.30 

Sulphate (CaiHaaNaC^aHaSCU  +  5H20 850.21 

"        Anhydrous (CaiHjaNnOjj)  aIIaS04 760.81 

Sugar,  Cane CiaH22Ou 339.60 

■       Grape  (Glucose) CeHiaOe 178.74 

"       Milk CiaHaaOn  -f  HaO 357.48 

Sulphonethylmethane      (Diethylsulphonemethylethyl- 

methane)    C8Hi6Sa04 240.46 

Sulphonmethane  (Diethyl6ulphone-dimethylmethane)  . .  .GzHieSaCU 226.55 

Sulphur  S 31.83 

Sulphur  Dioxide SOa 63.59 

Tantalum Ta 181.6 

Tellurium  Te 126.6 

Terbium Tb 1 58.8 

Terebene CioHia  135.10 

Terpin  Hydrate CioHaoOu  +  HaO 188.74 

Tetramethyltbionine  Hydrochloride     (See  Methylthionine  Hydrochloride) 
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Tetraiodo-fluorescein     (See  Iodeosin) 
Tetraiodopyrrol     (See  Iodol) 

Thallium TI 202.6 

Theobromine C7H8N4O2 178.85 

Thiosinamine  (All yl-sulphocarbamide) (C3H6)  CH3N2S 115.33 

Thorium Th 230.8 

Thulium Tu 169.7 

Thymol C10H13OH 148.98 

"       Iodide  (Dithymol-diiodide)  C20H24O2I2 545.76 

Tin Sn 1 18. 1 

Tin  Salts     (See  under  Stannic  and  Stannous) 

Titanium Ti 47.7 

Titanic  Oxide TiC>2 79.46 

Tribromphenol CeH2Br30H 328.42 

Tungsten W 1 82.6 

Tungstic  Oxide W03 230.24 

Uranium U 236.7 

Urea C0(NH2)2 59.65 

Urethane C3H7NO2 88.42 

Vanadium V 50.8 

Vanillin C8H803 150.92 

Veratrine  C32H62N208 588.02 

Water H20 17.88 

Xenon Xe 127.0 

Xylene  (Xylol) C8Hio 105.28 

Ytterbium Yb 171.7 

Yttrium Yt 88.3 

Zinc Zn 64.9 

Zinc  Acetate .Zn(C2H302)2  +  2H20 217.82 

"  "      Anhydrous Zn(C2H30a)2 182.06 

"    Bromide  ZnBr2 223.62 

"    Carbonate  (normal,  not  U.  S.  P.) ZnC03 124.45 

"  "  (official) (ZnC03)2  +  3Zn(OH)2 544.88 

"    Chloride  ZnCl2  135.26 

Iodide Znl2 316.70 

"    Oxide ZnO 80.78 

"    Phenolsulphonate    (Zinc    Sulphocarbolate) Zn  (CeH604S)  2  +  8H2O 551.56 

"    Phosphide Zn3P2 256.24 

"    Sulphate ZnS04  +  7H20 285.41 

"         Anhydrous ZnSO* 160.25 

"    Sulphide ZnS 96.73 

"    Sulphocarbolate     (See  Zinc  Phenolsulphonate) 

"    Valerate  (Valerianate)    Zn  (C5H902)  2  +  2HaO 301.28 

Zirconium Zr 89.9 

(112) 
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Multiples  of  Some  Atomic  and  Molecular  Weights. 

(H=l) 


H 

1 

2 

3 

4 

5 

6 

7 

8 

9 

H 

0 

15.88 

31.76 

47.64 

63.52 

79.40 

95.28 

111.16 

127.04 

142.92 

O 

OH 

16.88 

33.76 

50.64 

67.52 

84.40 

101.28 

118.16 

135.04 

151.92 

OH 

HaO 

17.88 

35.76 

53.64 

71.52 

89.40 

107.28 

125.16 

143.04 

160.92 

H20 

N 

13.93 

27.86 

41.79 

55.72 

69.65 

83.58 

97.51 

111.44 

125.37 

N 

NH3 

15.93 

31.86 

47.79 

63.72 

79.65 

95.58 

111.51 

127.44 

143.37 

NH9 

NHa 

16.93 

33.86 

50.79 

67.72 

84.65 

101.58 

US.  51 

135.44 

152.37 

Nils 

Nil, 

17.93 

35.86 

53.79 

71. 7  J 

89.65 

107.68 

125.51 

143.44 

161.37 

N1I« 

NO 

29.81 

11024 

149.06 

20847 

238.48 

26840 

NO 

NO. 

45.69 

184.71 

1174.14 

5.52 

411.21 

N<)2 

N08 

61j67 

123.14 

48009 

40246 

1.13 

NOs 

C 

1 1  m 

35.73 

4744 

111.10 

71.40 

06  28 

107.10 

C 

CO 

27.78 

287  n 

L9448 

22242 

250.11 

CO 

COs 

119.10 

41646 

476.40 

686 

COa 

CN 

26  M 

7741 

103.86 

1. '.."..'  14 

isd.ss 

206.72 

232.56 

ON 

a 

35.18 

70.36 

105.54 

140171 

21108 

-1.44 

81642 

CI 

Br 

79.36 

238.08 

317.44 

806 40 

476.16 

68448 

711.21 

Bi 

1 

125.90 

251.80 

377.70 

503-60 

765.40 

88140 

100740 

1133.10 

I 

S 

31.83 

63.66 

95.49 

12742 

159.15 

190.98 

22241 

144 

280.47 

8 

S04 

95.35 

190.70 

286.05 

381.40 

476.75 

572.10 

667.46 

702.80 

858.15 

SO* 

PO4 

94.29 

188.58 

282.87 

377.16 

471.45 

565.74 

660.03 

754.32 

848.61 

P04 

Na 

22.88 

45.76 

68.64 

91.52 

114.40 

137.28 

160.16 

183.04 

205.92 

Na 

K 

38.86 

77.72 

116.58 

155.44 

194.30 

233.16 

272.02 

310.88 

349.74 

K 

H 

1 

2 

3 

4 

5 

6 

7 

8 

9 

H 
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Specific  Gravity  Corrections. 


Table  of  Corrections  to  be  applied  to  apparent  specific  gravities  given  by  glass  apparatus 
(pycnometer,  hydrometer,  Westphal  balance  having  a  glass  plummet, 
etc.)  standardized  at  ff^p  to  obtain  sp.  gr.  2 


15°C. 

(A.  B.  Lyons,  M.D.) 


25°C. 


Observed 

Correction 

Observed 

Correction 

Observed 

Correction 

Observed 

Correction 

sp.  gr. 

(additive)1 

sp.gr. 

(additive)1 

sp.gr. 

(additive)1 

sp.  gr. 

(additive)1 

0.6955 

.00125 

0.9568 

.00170 

1.2125 

.00215 

1.4682 

.00260 

0.7011 

.00126 

0.9625 

.00171 

1.2182 

.00216 

1.4739 

.00261 

0.7068 

.00127 

0.9682 

.00172 

1 . 2239 

.00217 

1.4796 

.00262 

0.7125 

.00128 

0.9739 

.00173 

1 . 2296 

.00218 

1 . 4853 

.00263 

0.7182 

.00129 

0.9796 

.00174 

1 . 2353 

.00219 

1 . 4909 

.00264 

0.7239 

.00130 

0.9852 

.00175 

1.2409 

.00220 

1.4966 

.00265 

0.7296 

.00131 

0.9909 

.00176 

1 . 2466 

.00221 

1 . 5023 

.00266 

0.7352 

.00132 

0.9966 

.00177 

1 . 2523 

.00222 

1 . 5080 

.00267 

0.7409 

.00133 

1 . 0023 

.00178 

1 . 2580 

.00223 

1.5137 

.00268 

0.7466 

.00134 

1.0080 

.00179 

1 . 2637 

.00224 

1.5194 

.00269 

0.7523 

.00135 

1.0137 

.00180 

1 . 2693 

.00225 

1 . 5250 

.00270 

0.7580 

.00136 

1.0193 

.00181 

1 . 2750 

.00226 

1 . 5307 

.00271 

0.7636 

.00137 

1 . 0250 

.00182 

1 . 2807 

.00227 

1 . 5364 

.00272 

0.7693 

.00138 

1.0307 

.00183 

1 . 2864 

.00228 

1.5421 

.00273 

0.7750 

.00139 

1.0364 

.00184 

1.2921 

.00229 

1.5478 

.00274 

0.7807 

.00140 

1.0421 

.00185 

1 . 2978 

.00230 

1.5534 

.00275 

0.7864 

.00141 

1.0477 

.00186 

1.3034 

.00231 

1.5591 

.00276 

0.7921 

.00142 

1.0534 

.00187 

1.3091 

.00232 

1.5648 

.00277 

0.7977 

.00143 

1.0591 

.00188 

1.3148 

.00233 

1.5705 

.00278 

0.8034 

.00144 

1.0648 

.00189 

1 . 3205 

.00234 

1.5762 

.00279 

0.8091 

.00145 

1.0705 

.00190 

1.3262 

.00235 

1.5819 

.00280 

0.8148 

.00146 

1.0762 

.00191 

1.3318 

.00236 

1 . 5875 

.00281 

0.8205 

.00147 

1.0818 

.00192 

1.3375 

.00237 

1.5932 

.00282 

0.8318 

.00148 

1 . 0875 

.00193 

1.3432 

.00238 

1.5989 

.00283 

0.8375 

.00149 

1.0932 

.00194 

1.3489 

.00239 

1 . 6046 

.00284 

0.8432 

.00150 

1.0989 

.00195 

1.3546 

.00240 

1.6103 

.00285 

0.8489 

.00151 

1 . 1046 

.00196 

1 . 3603 

.00241 

1.6159 

.00286 

0.8546 

.00152 

1.1102 

.00197 

1.3659 

.00242 

1.6216 

.00287 

0.8602 

.00153 

1.1159 

.00198 

1.3716 

.00243 

1 . 6273 

.00288 

0.8659 

.00154 

1.1216 

.00199 

1 . 3773 

.00244 

1 . 6330 

.00289 

0.8716 

.00155 

1.1273 

.00200 

1.3830 

.00245 

1 . 6387 

.00290 

0.8773 

.00156 

1.1330 

.00201 

1.3887 

.00246 

1 . 6444 

.00291 

0.8830 

.00157 

1.1387 

.00202 

1 . 3943 

.00247 

1 . 6500 

. 00292 

0.8886 

.00158 

1.1443 

.00203 

1.4000 

.00248 

1 . 6557 

.00293 

0.8943 

.00159 

1.1500 

.00204 

1 . 4057 

.00249 

1.6614 

.00294 

0.9000 

.00160 

1.1557 

.00205 

1.4114 

.00250 

1 . 6671 

.00295 

0.9057 

.00161 

1.1614 

.00206 

1.4171 

.00251 

1 . 6728 

.00296 

0.9114 

.00162 

1.1671 

.00207 

1 . 4228 

.00252 

1 . 6784 

.00297 

0.9171 

.00163 

1.1727 

.10208 

1.4284 

. 00253 

1.6841 

.00298 

0 .  9227 

.00164 

1.1784 

.00209 

1.4341 

.00254 

1.6898 

.00299 

0.9284 

.00165 

1.1841 

.00210 

1 . 4398 

.00255 

1 . 6955 

.00300 

0.9341 

.00166 

1 . 1898 

.00211 

1.4455 

.00256 

1.7012 

.00301 

0 . 9378 

.00167 

1.1955 

.00212 

1.4512 

.00257 

1.7069 

.00302 

0.9455 

.00168 

1.2012 

.00213 

1 . 4568 

.00258 

1.7125 

.00303 

0.9512 

.00169 

1 . 2068 

.00214 

1.4625 

.00259 

1.7182 

.00304 

» Illustration.—  Note  that  the  correction  (e.g. )  .00125  applies  to  all  specific  gravities  between  0.6955  and  0.7011,  being  the 
exact  figure  for  the  mean  of  these  two  numbers. 
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Observed 

Correction 

Observed 

Correction 

Observed 

Correction 

Observed 

Correction 

sp.  gr. 

(additive) 

gp.gr. 

(additive) 

sp.gr. 

(additive) 

sp.  gr. 

(additive) 

1.7239 

.00305 

1.8091 

.00320 

1.8944 

.00335 

1.9796 

.00350 

1.7296 

. 10306 

1.8148 

.00321 

1 . 9000 

.00336 

1.9853 

.00351 

1.7353 

.00307 

1.8205 

.00322 

1 . 9057 

.00337 

1.9910 

.00352 

1.7409 

. 00308 

1.8262 

.00323 

1.9114 

.00338 

1.9967 

.00353 

1.7466 

.00309 

1.8319 

.00324 

1.9171 

.00339 

2.0023 

.00354 

1.7523 

.00310 

1.8375 

.00325 

1.9228 

.00340 

1.7580 

.00311 

1.8432 

.00326 

1 . 9285 

.00341 

1.7637 

.00312 

1.8489 

.00327 

1.9341 

.00342 

1.7694 

.00313 

1.8546 

.00328 

1 . 9398 

.00343 

1.7750 

.00314 

1 . 8603 

.00329 

1.9455 

.00344 

1.7801 

.00315 

1 . 8660 

. 00330 

1.9512 

.00345 

1.7864 

.00316 

1.8716 

.00331 

1.9569 

.00346 

1.7921 

.00317 

1.8773 

.00332 

1.9625 

.00347 

1.7978 

.00318 

1.8830 

.00333 

1 . 9682 

.00348 

1.8035 

.00319 

1 . 8887 

.00334 

1.9739 

.00349 
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SECTION  II 


NATIONAL  FORMULARY  OF  UNOFFICIAL 
PREPARATIONS 


The  National  Formulary,  3rd  edition,  is  issued  by  the  American  Pharmaceutical 
Association  and  is  here  printed  in  abstract,  with  the  permission  of  the  Council  of  the 
Association,  the  printing  of  the  full  text  of  this  edition  of  the  Formulary  by  any 
publisher  except  their  own  being  forbidden  by  a  resolution  passed  by  the  Association 
at  its  annual  meeting  in  Indianapolis  in  1906. 

The  National  Formulary  is  intended  to  serve  as  a  guide  to  pharmacists  and  physi- 
cians for  preparations  which  are  unofficial  and  not  in  the  United  States  Pharmacopoeia 
but  which  are  in  use  in  this  country.  A  bound  copy  of  the  3rd  edition  should  be  in 
the  hands  of  every  pharmacist,  and  can  be  purchased  for  a  small  sum  from  booksellers, 
wholesale  druggists  or  from  the  General  Secretary  of  the  American  Pharmaceutical 
Association. 


ACETUM  AROMATICUM.  N.  F. 
Aromatic  Vinegar 

The  formula  of  this  preparation  is  identical 
with  that  of  the  2d  ed.  N.  F.  It  contains  the 
volatile  oils  of  lavender,  rosemary,  juniper, 
peppermint,  cinnamon,  lemon  and  cloves,  dis- 
solved in  alcohol,  acetic  acid  and  water. 

ACIDUM  CARBOLICUM  IODATUM.  N.  F. 

Iodized  Carbolic  Acid 

[Phenol  Iodatum,  Iodized  Phenol] 

The  formula  for  Iodized  Carbolic  Acid  was 
not  changed  in  the  last  revision  of  the  N.  F., 
with    the    exception    that    the    quantities    are 
in     parts    by    weight    instead    of 
It  is  made  from  iodine,  phenol  and 
It  is  used  externally  as  a  convenient 
applying    iodine    and    phenol    when 


expressed 
grammes, 
glycerin, 
form    of 
indicated. 


ACIDUM  CITRICUM  SACCHARATUM.  N.  F. 
Saccharated  Citric  Acid 

Th<T  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  This  pow- 
der is  used  by  mixing  it  with  an  equal  weight  of 
saccharated  sodium  bicarbonate  (see  page  1812) 
and  adding  to  water  to  form  an  effervescing 
solution  which  is  refrigerant  and  laxative. 


ACIDUM  HYPOPHOSPHOROSUM.  N.  F. 

(U.  S.  P.  =  30  per  cent.) 
Hypophosphorous  Acid 

The  3d  ed.  N.  F.  introduces  a  process  for 
making  hypophosphorous  acid  by  decomposing 
potassium  hypophosphite  with  tartaric  acid,  the 
liquids  used  being  distilled  water  and  diluted 
alcohol.  The  strength  is  the  same  as  that  of 
the  U.  S.  P.  (8th  Rev.),  30  per  cent,  (see  page 
45).  The  2d  ed.  N.  F.  preparation  was  a  10 
per  cent.  acid.  It  is  intended  to  be  used  for 
making  diluted  hypophosphorous  acid. 

ACIDUM    METAPHOSPHORICUM    DILU- 

TUM.  N.  F. 

Diluted  Metaphosphoric  Acid     [Acidum  Phos- 

phoricum  Glaciale  Dilutum,  Diluted 

Glacial  Phosphoric  Acid] 

This  diluted  acid  is  intended  to  be  of  the 
same  strength  as  the  official  diluted  phosphoric 
acid.  Inasmuch  as  glacial  phosphoric  acid, 
from  which  it  is  made,  as  found  in  commerce 
usually  contains  sodium  phosphate  in  large 
quantity  as  an  impurity,  a  similar  formula 
was  abandoned  by  the  U.  S.  Pharmacopoeia 
because  of  its  uncertain  strength,  and  this 
diluted  acid  should  not  be  used  in  place  of  the 
official  diluted  phosphoric  acid.    (See  page  63.) 
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ACIDUM  TARTARICUM  SACCHARATUM. 

N.  F. 

Saccharated  Tartaric  Acid 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  Used  by 
dissolving  in  water  with  an  equal  weight  of 
saccharated  sodium  bicarbonate  (see  page  1812) 
to  form  an  effervescing  mixture  which  is  refrig- 
erant and  laxative. 

AQUA  SEDATIVA.  N.  F. 

Sedative  Water 

[Lotio  Ammonico-Camphorata  (Codex), 

Eau   Sedative   de   Raspail] 

The  formula  for  this  preparation  is  the  same 
as  that  found  in  the  2d  ed.  N.  P. 
Average  dose:    8  Cc.  (2  fluidrachm- 

BALSAMUM    TRAUMATICUM.    N.   F. 

Traumatic   Balsam 
[Turlington's   Balsam,   Friar's  Balsam] 

The  official  Tincture  Benxoini  Composite 
12">(i)  is  a  simplified  form  of  Turlington's 
Balaam  and  is  preferred  to  this  preparation. 
A  verage  don  30  minims). 

BISMUTHI  OXIDUM  HYDRATUM.  N.  I  . 
Hydratcd  Oxide  of  Bismuth 

This  form  of  bismuth  is  |  creamy  while 
powder  well  sdapted  for  mixing  with  water  to 
form  a  Cream  Of  Bismuth  to  he  used  externally 

as  an  application  to  the  slrio. 

BOROGLYCERINUM.    N.    I  . 

Boroglyccrin 

[Glyceryl  Borate,  Boroglyceride] 

This  is  a  solid  or  semi-solid,  intended  for  DM 

in  making  s  glyeerite  of  boroglycerin  by  adding 

to  it  an   equal    WeLj  jrcerih   and   beating 

with  a  gentle  beat  until  dissolved.    The  pn 
in  the  2d  ed.  N.  Y.  was  the  same  as  that  of  the 
3d  ed.    I  tive  for  animal  and 

able  products. 

CAFFE1N/E  SODIO-BENZOAS.  N.  F. 
Caffeine  Sodio-Benzoate 

This  powder  contains  60  per  cent,  of  caffeine 
with  50  per  cent,  of  sodium  benzoate,  as  in 
the  2d  ed.  N.  F.    It  is  used  as  a  nerve  stimulant. 

Average  dose:     0.2  Gm.   (3  grains). 

CAFFEIN/E  SODIO-SALICYLAS.  N.  F. 
Caffeine  Sodio-Salicylate 

This  powder  contains  50  per  cent,  of  caffeine 
with  sodium  salicylate,  as  in  the  2d  ed.  N.  F. 
It  is  used  in  rheumatism. 

Average  dose:     0.2  Gm.  (3  grains). 


CAMPHO-MENTHOL.  N.  F. 
Camphor  and  Menthol 

A  new  preparation  in  the  3d  ed.  N.  F.  Equal 
parts  by  weight  of  camphor  and  menthol. 
Applied  locally  in  neuralgia. 

CERATUM    CAMPHOR/E    COMPOSITUM. 

N.  F. 

Compound   Camphor   Cerate 

[Ceratum   Camphoratum,  Camphor  Ice] 

Largely  used  at  one  time  as  a  healing  applica- 
tion to  chapped  skin.  It  contains  camphor, 
white  wax.  castor  oil.  spermaceti,  phenol,  oil  of 
bitter  almond  and  benzoic  acid. 

CHLORAL    CAAtPHORATUM.    N.    F. 

Camphorated  Chloral     [Chloral  et  Camphora, 

Chloral    and    Camphor] 

Equal  parts  by  weight  of  hydrated  chloral 
and  camphor  as  in  the  2d  ed.  N.  F.  Used 
locally  to  relieve  pain. 

COLLODIUM    IODATUM.    N.    F. 
Iodized  Collodion 

A  M\e  per  cent.,  by  weight,  solution  of  iodine 
in  flexible  collodion  as  in  the  2d  ed.  N.  F.    Used 
:  Daily  as  a  discutient. 

COLLODIUM   IODOFORMATUM.  N.  F. 
Iodoform   Collodion 

A  Qve  per  cent,  by  weigh!  solution  of  iodo- 
form in  flexible  collodion  as  in  2d  ed.  N.   P. 

\'sci\    locally. 

COLLODIUM    SALICYLATUM 
COMPOSITUM.  N.   P. 

Compound    Salicylated   Collodion 
[Corn  Collodion] 

The   proportions  of  the  ingredients  are  the 

i  the  2d  ed.  N.  F.  H  contains  salicylic 
acid,  extract  of  Indian  hemp,  alcohol  and  flex- 
ible collodion.    Used  in  the  treatment  of  corns. 

COLLODIUM   TIGLIL   N.  F. 
Croton   Oil   Collodion 

A  ten  per  cent,  by  weight  solution  of  croton 
oil  in  flexible  collodion  as  in  2d  ed.  N.  F.  Used 
locally  as  a  counter-irritant. 

CORDIALE    RUBI    FRUCTUS.    N.    F. 
Blackberry    Cordial 

The  proportions  of  the  ingredients  are  nearly 
the  same  as  in  the  2d  ed.  N.  F.    It  contains  cin- 
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narnon,  cloves,  nutmeg,  fresh  blackberry  juice, 
syrup,  and  diluted  alcohol,  and  is  used  as  a 
remedy  in  diarrhoea. 

Dose:   8  to  16  Cc.  (2  to  4  fluidrachms). 

DECOCTUM  ALOES  COMPOSITUM.  N.  F. 
Compound  Decoction  of  Aloes 

The  formula  for  this  decoction  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains 
extract  of  aloes,  myrrh,  saffron,  potassium  car- 
bonate, extract  of  glycyrrhiza,  compound  tinc- 
ture of  cardamom  and  water.  It  is  used  as  a 
laxative  or  purgative  iu  the  dose  of  8  Cc.  to 
32  Cc.  (2  to  8  fluidrachms). 

ELIXIR  ACIDI  SALICYLICI.  N.  F. 
Elixir   of    Salicylic   Acid 

The  formula  for  this  elixir  is  the  same  as  that 
of  the  2d  ed.  N.  F.  It  contains  5  grains  of 
salicylic  acid  in  1  fluidrachm  of  finished  elixir, 
and   is  used  in  the   treatment  of  rheumatism. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR  AMMONII  BROMIDI.  N.  F. 
Elixir  of  Ammonium  Bromide 

The  formula  for  this  elixir  was  changed  in 
the  3d  ed.  N.  F.  by  dropping  the  citric  acid 
which  was  directed  in  the  2d  ed.  N.  F.  It  con- 
tains 5  grains  of  ammonium  bromide  in  1  flui- 
drachm of  finished  elixir,  and  is  used  as  a  nerve 
sedative. 

Average  dose:     4  Cc.  (1  fluidrachm). 

ELIXIR  AMMONII  VALERIANATE.  N.  F. 
Elixir   of   Ammonium    Valerianate 

The  title  of  this  elixir  should  have  been 
changed  to  Elixir  Ammonii  Valeratis,  to  con- 
form to  the  name  of  the  salt  in  the  U.  S.  P. 
Sth  Rev.,  "valerate."  The  formula  for  this 
elixir  was  changed  in  the  3d  ed.  N.  F.  by 
increasing  the  proportion  of  chloroform  about 
40  per  cent.  It  contains  2  grains  of  ammonium 
valerate    in    1    fluidrachm    of    finished    elixir. 

Average  dose:  4  Cc.  (1  fluidrachm). 

ELIXIR  AMMONII   VALERIANATE   ET 
QUININ/E.   N.   F. 
Elixir  of  Ammonium  Valerianate  and  Quinine 

The  title  should  have  been  changed  as  in  the 
elixir  preceding  this,  for  the  reasons  there  given. 
It  contains  I  of  a  grain  of  quinine  hydrochloride 
and  2  grains  of  ammonium  valerate  in  1  flui- 
drachm of  finished  elixir. 

Average  dose:     4  Cc.  (1  fluidrachm). 

ELIXIR  ANISI.  N.  F. 
Elixir  of  Anise     [Aniseed  Cordial] 

The  formula  for  this  elixir  was  changed  in 
the  3d  ed.  N.  F.  by  using  purified  talc  instead 


of  magnesium  carbonate  as  a  clarifying  sub- 
stance. It  contains  anethol,  oil  of  fennel,  spirit 
of  bitter  almond,  alcohol,  syrup  and  water. 
Used  as  a  vehicle,  also  as  a  carminative  for 
infants. 

Average  dose:  Infants,  1  Cc.  (15  minims). 

ELIXIR  APII  GRAVEOLENTIS  COMPOSI- 
TUM. N.  F. 
Compound    Elixir   of    Celery 

This  elixir  should  always  be  prescribed  under 
its  full  name,  "Apii  Graveolentis,"  to  avoid 
the  possibility  of  "Apii "  being  mistaken  in 
handwriting  for  "  Opii."  The  formula  is  the 
same  as  that  of  the  2d  ed.  N.  F.  It  contains 
fluidextracts  of  celery  seed,  coca,  kola,  vibur- 
num prunifolium,  with  alcohol  and  aromatic 
elixir.  Used  as  a  stimulant  in  nervous  affections. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR  BISMUTHI.  N.  F. 
Elixir  of  Bismuth 

This  formula  has  been  improved  in  the  3d  ed. 
N.  F.,  bismuth  and  ammonium  citrate  being 
replaced  by  glycerite  of  bismuth.  Two  grains 
of  bismuth  and  sodium  tartrate  are  contained 
in  1  fluidrachm  of  finished  elixir. 

Average  dose:     4  Cc.  (1  fluidrachm). 

ELIXIR  BUCHU.  N.  F. 
Elixir  of  Buchu 

In  this  elixir  magnesium  carbonate  has  been 
replaced  in  the  3d  ed.  N.  F.  by  purified  talc 
as  a  clarifying  agent.  It  contains  fluidextract 
of  buchu,  alcohol,  syrup  and  aromatic  elixir. 
About  1\  grains  of  buchu  are  represented  by  1 
fluidrachm  of  finished  elixir.  It  is  used  as  a 
diuretic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR  BUCHU  COMPOSITUM.  N.  F. 
Compound  Elixir  of  Buchu 

The  comments  on  Elixir  of  Buchu  apply  to 
this  elixir.  Compound  fluidextract  of  buchu 
(page  1794)  is  used  instead  of  the  simple  fluid- 
extract.  About  15  minims  of  compound  fluidex- 
tract of  buchu  are  represented  in  1  fluidrachm 
of  finished  elixir.    It  is  used  as  a  diuretic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR   BUCHU   ET   POTASSII   ACETATIS. 

N.  F. 

Elixir   of   Buchu   and   Potassium   Acetate 

The  formula  for  this  elixir  is  the  same  as 
that  of  the  2d  ed.  N.  F.  It  contains  5  grains 
of  potassium  acetate  and  the  equivalent  of  1\ 
grains  of  buchu  in  1  fluidrachm  of  finished 
elixir.     It  is  used  as  a  diuretic. 

Average  dose:     4  Cc.  (1  fluidrachm). 
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ELIXIR  CAFFEIN/E.  N.  F. 
Elixir  of  Caffeine 

The  formula  for  this  elixir  is  nearly  the 
same  as  that  of  the  2d  ed.  N.  F.  It  contains  1 
grain  of  caffeine  in  1  fluidrachm  of  finished 
elixir.     It  is  used  as  a  nerve  stimulant. 

Average  dose:     4  Cc.  (1  fluidrachm  J. 

ELIXIR  CALCII  BROMIDI.  ft  F. 
Elixir   of   Calcium    Bromide 

The  formula  for  this  elixir  was  chanped  in 
the  3d  ed.  N.  F.,  diluted  bydrobromic  acid  f 
used   to  aid   in    dissolve  mide 

id   of  the  citric   acid   used   la   the   2d  ed. 

Ii  i  us  of  oalciun                 in  1 

fluidrachm  ol                          .  and  is  used  as  a 

nervine. 

Axcra<j<  (1  fluidrachm). 

I  I  IXIR  CALCII   HYPOPHOMMflllS     V   I. 
I  1 1  v ir    of    Calcium    Hypophoiphitc 

phite    instead    ol    I 

It    i 
used  ii  . 

i  l  I\IR  CALCII  LACTOPHOSPtfATIS,  It  I 

Llixir    of    Calcium    Lac  tophotphatc 

ume  u  thou 

li    contain*    l    gi 
■bout  1  j  . 

,  ||  nn  alt< 

*)• 

ELIXIR  CATHARTICUM  COMPOSITl  M 
ft   P. 

Compound    Cathartic    Llixir 

The  formula  for  this  elixir  was  oompli 

:  '..   the   flu 

of   frangula   and   rhobi  icing  thoai 

podophyllum,  leptandn  and  jail  n  the 

2d  M  i i lit-  spirit  ol    ].(  |  Mlu- 

tion  of  potassium  bydn  i  iiarin  and  aro- 

matic elixir  replace  potaauum  and  sodium  tar- 
trate,  sodium   bicarbonate,   compound  elixir  of 
taraxacum, and  elixir  of  glyeyrrhixa  of  tl 
ed.  N.   F.     Fluidextract  of  senna  was  used  in 
both  formulas. 

Average  dose:  Aperient.  4  Cc.  (1  flui- 
drachm)';   Cathartic.    12    Ofc    (3    fluidrachms). 


ELIXIR  CHLOROFORMI  COMPOSITUM. 

N.  F. 

Compound  Elixir  of  Chloroform 

The  formula  for  this  elixir  was  not  changed 
in  the  3d  ed.  N.  F.  It  is  recommended  that  the 
name  "Chloroform  Paregoric"  formerly  used 
as  a  synonym  for  this  elixir  be  abandoned,  in 
order  that  confusion  with  official  paregoric  may 
be  prevented.  It  is  used  as  an  anodyne  and 
carminative. 

Average  dost  :    2  (V.  (J  fluidrachm). 

ELIXIR  CINCHON/E.  N.  F. 

(F,l  MkODI   from  •' Alkaloids.") 

Ir  of  Cinchona       Llixir  Calisaya 
[Compound   Llixir  of  Quinine] 

The   formula   tor  this  elixir  was  compl 

.■ed    11)    II' 

insti  -'ol  of  the  tincture 
r  m  other 

i 
i    l>\    Mime  «  i  iters,  who  insist 

:     I       '.our    of 

directly 
bai  k  .  tin'  alkaloids 
are  n  .  and  then 

spelling 

-  lixir  of  i 

!    inlinp 
with 


■ 


•  nails  of   Iron   without 
•  reduction 

ing  :ilkn- 
•«  makes  it  ui 

r  of  qui- 

I  •;.      It    i:- 

•  .itioiis. 

n   of  quinini 
i  bonidine  and 
l  fluidouncc  of  fit 

■ 
Average  do.  <  2  fluidrachms). 

LLIXIR  UNCHON/E  LT  FERRL  N.  F. 

Elixir  of  Cinchona  and  Iron      [Llixir  of  Cali- 
saya and  Iron,  Ferrated  Elixir  of  Calisaya] 

The  formula  for  thi>  elixir  was  not  chat 
tfa   in  the  3d  ed.  N.  P.     The  col 

darker  than  that  of  the  2d  ed.  N.  P.,  due  to  the 
!   tincture  of  cudbear  in  the  elixir  of  cin- 
a  now  used. 
It  contains  2  grains  of  soluble  ferric  phos- 
phate in  1  fluidrachm  of  finished  elixir.     It  is 
used  as  a  chalybeate  tonic. 

Average  dose:   8  Cc.  (2  fluidrachms). 
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ELIXIR  CINCHONA  ET  HYPOPHOSPHU 
TUM.  N.  F. 

Elixir  of  Cinchona  and  Hypophosphites 
Elixir  of  Calisaya  and  Hypophosphites 

The  formula  for  this  elixir  was  changed  in 
the  3d  ed.  N.  F.  by  replacing  the  citric  acid  in 
the  2d  ed.  N.  F.  with  hypophosphorous  aeid. 
The  use  of  the  elixir  of  "cinchona  (made  now 
from  alkaloids)  changes  the  taste  and  appear- 
ance of  this  elixir,  which  contains  1  grain  each 
of  calcium  and  sodium  hypophosphites  in  1 
fluidrachm  of  finished  elixir.  It  is  used  as  a 
tonic  and  alterative. 

Average  dose:    8  Cc.  (2  fluidrachms). 

ELIXIR  CINCHONA,  FERRI,  BISMUTHI  ET 

STRYCHNINE.  N.  F. 

Elixir  of  Cinchona,  Iron,  Bismuth  and  Strych= 

nine       [Elixir  of  Calisaya,  Iron, 

Bismuth    and    Strychnine] 

The  strength  of  this  elixir  was  not  changed 
in  the  3d  ed.  X.  F.  It  contains  l-100th  of  a 
grain  of  strychnine  sulphate,  1  grain  of  bis- 
muth and  sodium  tartrate  and  2  grains  of  sol- 
uble ferric  phosphate  in  1  fluidrachm  of  finished 
elixir,  and  ia  used  as  a  bitter  tonic  and 
stomachic. 

Average  dose:   4  Cc.  (1  fluidrachm). 

ELIXIR  CINCHON.-E,  FERRI  ET  BISMUTHI. 
N.  F. 

Elixir  of  Cinchona,  Iron  and  Bismuth     [Elixir 
of  Calisaya,  Iron  and  Bismuth] 

The  formula  for  this  elixir  was  changed  in 
the  3d  ed.  X.  F.,  glyeerite  of  bismuth  replacing 
bismuth  and  ammonium  citrate  of  the  2d  ed. 
X.  F.  It  contains  1  grain  of  bismuth  and 
sodium  tartrate.  1|  grains  of  soluble  ferric 
phosphate,  in  1  fluidrachm  of  finished  elixir, 
and  is  used  as  a  bitter  tonic  and  stomachic. 

Average  dose:    8  Cc.  (2  fluidrachms). 

ELIXIR  CINCHON.-E,  FERRI,  ET  CALCII 
LACTOPHOSPHATIS.  N.  F. 

Elixir  of  Cinchona,   Iron  and  Calcium   Lacto- 

phosphate     [Elixir  of  Calisaya,  Iron, 

and  Lactophosphate  of  Lime] 

The  formula  for  this  elixir  is  the  same  as  that 
in  the  2d  ed.  X.  F.  It  contains  %  grain  of  cal- 
cium lactate  (equivalent  to  about  |  grain  of  the 
so-called  calcium  lactophosphate),  nearly  2 
grains  of  soluble  ferric  phosphate,  and  is  tonic 
and  alterative. 

Average  dose:   S  Cc.  (2  fluidrachms). 

ELIXIR  CINCHON.-E.  FERRI  ET  PEPSINT. 
N.  F. 

Elixir  of  Cinchona,  Iron  and  Pepsin       Elixir 
of  Calisaya,  Iron   and  Pepsin 

The  formula  for  this  elixir  was  changed  in 
the  3d  ed.  X.  F.  by  replacing  the  pepsin  and 


hydrochloric  acid  used  in  the  2d  ed.  X.  F.  by 
glyeerite  of  pepsin.  It  contains  1  grain  of  pep- 
sin and  about  1£  grains  of  soluble  ferric  phos- 
phate in  1  fluidrachm  of  finished  elixir,  and  is 
used  as  a  tonic  and  stomachic. 

Average  dose:    8  Cc.  (2  fluidrachms). 

ELIXIR  CINCHONVE,  FERRI  ET 

STRYCHNINE.  N.  F. 

Elixir  of  Cinchona,   Iron  and  Strychnine 

[Elixir   of   Calisaya,    Iron   and   Strychnine] 

The  formula  for  this  elixir  was  very  slightly 
changed  in  the  3d  ed.  X.  F..  15  Cc.of  water 
being  replaced  by  10  Cc.  for  dissolving  the 
strychnine  sulphate.  This,  of  course,  does  not 
affect  the  strength.  It  contains  l-100th  of  a 
grain  of  strychnine  sulphate  and  2  grains  of 
soluble  ferric  phosphate  in  1  fluidrachm  of  fin- 
ished elixir,  and  is  used  as  a  bitter  tonic. 

Average  dose:   4  Cc.  (1  fluidrachm). 

ELIXIR  CINCHON/E,  PEPSINI  ET 
STRYCHNINE.  N.  F. 

Elixir  of  Cinchona,  Pepsin  and  Strychnine 
Elixir  of  Calisaya,  Pepsin  and  Strychnine 

The  formula  for  this  elixir  was  improved  in 
the  3d  ed.  X.  F.  by  the  addition  of  cinchonidine 
sulphate.  It  contains  l-100th  grain  of  strychnine 
sulphate,  J  grain  quinine  sulphate.  l-16th  grain 
each  of  cinchonidine  and  cinchonine  sulphates, 
and  1  grain  of  pepsin  in  1  fluidrachm  of  fin- 
ished elixir.  It  is  used  as  a  tonic,  stomachic, 
and  digestive. 

Average  dose:   4  Cc.  (1  fluidrachm). 

ELIXIR  COC.-E.  N.  F. 
Elixir  of  Coca       [Elixir  of  Erythroxylon] 

This  is  a  new  elixir  in  the  3d  ed.  X.  F.  It  is 
made  from  fluidextract  of  coca,  tincture  of 
vanilla,  alcohol,  syrup  and  aromatic  elixir, 
about  7J  grains  of  coca  leaf  being  represented 
in  1  fluidrachm  of  finished  elixir.  It  is  used  as 
a  stimulant. 

Average  dose:   4  Cc.   il  fluidrachm). 

ELIXIR  COC.-E  ET  GUARAN.-E.  N.  F. 

Elixir  of  Coca  and  Guarana 
[Elixir  of   Erythroxylon  and   Guarana] 

This  is  a  new  elixir  in  the  3d  ed.  X.  F.  It 
contains  fluidextracts  of  coca  and  guarana  with 
compound  elixir  of  taraxacum,  about  ~i  grains 
each  of  coca  leaf  and  guarana  being  repre- 
sented by  1  fluidrachm  of  finished  elixir.  It  is 
used  as  a  stimulant. 

Average  dose:   4  Cc.  (1  fluidrachm). 

ELIXIR   CORYDALIS   COMPOSITUM.   N.   F. 
Compound   Elixir   of   Corydalis 

The  formula  for  this  elixir  is  the  same  as 
that  of  the  2d  ed.  X.  F.     It  contains  about  3 
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grains  of  potassium  iodide  in  1  fluidrachm  of 
finished  elixir,  with  small  quantities  of  the  fluid- 
extracts    of    corydalis,    stillingia,    xanthoxylum 
and  iris. 
Average  dose:   4  Cc.  (1  fluidrachm). 

ELIXIR  CURASSAO.  N.  F. 
Elixir  of  Curacao    [Curacao  Cordial] 

The  only  change  in  the  formula  for  this 
elixir  in  the  3d  ed.  N.  F.  is  the  slight  increase 
in  the  proportion  of  spirit  of  curagao.  It  con- 
tains spirit  of  Curasao,  a  little  orris  root,  citric 
acid,  alcohol,  syrup  and  water.  It  is  used 
solely  as  a  vehicle. 

Average  dose:   1G  Cc.  (4  fluidrachms.) 

ELIXIR  DIGESTIVUM  COMPOSITUM.  N.  F. 

Compound  Digestive  Elixir     [Compound 

Elixir  of  Pepsin] 

The  formula  for  this  elixir  was  slightly 
changed  in  the  .'S<1  ed.  N.  P.,  the  quantity  of 
lactic  acid  and  hydrochloric  acid  being  reduced. 
Jl  contains  pepsin,  panel  eatin.  diastase,  lactic 
acid,  hydrochloric  acid,  tincture  of  cudbear, 
glycerin,  water  and  aromatic  elixir.  P< 
and  pancrcatin  should  never  he  used  in  the 
same  liquid.     Digestive. 

Average  dose:    8  Cc.  (2  fluidrachms  j. 

ELIXIR  ERIODICTYI  AROMATICUM.   N.  F. 

Aromatic  Elixir  of  Eriodictyon     [Aromatic 
Elixir  of  Yerba  Santa,  Elixir  Corrigens] 

The  formula  for  this  elixir  was  very  slightly 
changed  in  the  3d  ed.  N.  F.,  the  quantili' 
lluidextract  of  eriodictyon  and  magnesium  car- 
bonate being  slightly  reduced.  It  is  made  from 
Huidextract  of  eriodictyon,  syrup,  powdered 
pumice,  magnesium  carbonate  end  compound 
elixir  of  taraxacum.  It  is  used  chiefly 
vehicle  for  disguising  the  taste  of  quinine  sul- 
phate and  other  bitter  BubstSJ 

Average  dose:    4  Cc.   (1  lluidrachm). 

ELIXIR  EUCALYPTI.  N.  F. 
Elixir  of  Eucalyptus 

The  formula  for  this  elixir  Is  nearly  the  same 
as  that  in  the  2d  ed.  N.  F.  The  only  change  in 
the  3d  ed.  N.  F.  is  the  replacing  of  magnesium 
carbonate  by  purified  talc.  It  contains  about 
1\  grains  of  eucalyptus  in  1  fluidrachm  of  fin- 
ished elixir,  syrup  of  coffee  and  compound  elixir 
of  taraxacum  being  employed  in  the  prepara- 
tion.   It  is  used  as  a  tonic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR  EUONYMI.  N.  F. 
Elixir  of  Euonymus     [Elixir  of  Wahoo] 

The  formula  for  this  elixir  is  the  same  as 
that  in  the  2d  ed.  N.  F.  About  9J  grains  of 
euonymus  are  represented  in  1  fluidrachm  of  the 


finished  elixir,  which  contains  syrup  of  coffee 
and  compound  elixir  of  taraxacum.  It  is  used 
as  a  diuretic  and  cholagogue. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR  FERRI  HYPOPHOSPHITIS.  N.  F. 
Elixir  of  Hypophosphite  of  Iron 

The  English  name  of  this  elixir  was  changed 
in  the  3d  ed.  N.  F.  from  Elixir  of  Ferric  Hypo- 
phosphite  to  Elixir  of  Hypophosphite  of  Iron. 
No  change  was  made  in  the  proportion  of  the 
ingredients,  1  grain  of  iron  hypophosphite  being 
contained  in  1  fluidrachm  of  finished  elixir.  It 
is  used  as  an  alterative  and  chalybeate  tonic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR   FERRI   LACTATIS.   N.   F. 
Elixir   of   Lactate   of   Iron 

The  English  name  of  this  elixir  was  changed 
in  the  3d  ed.  X.  F.  from  Elixir  of  Ferrous  Lac- 
tate  to  Elixir  of  Lactate  of  Iron.  The  name 
"  Lactate  of  Iron  "  also  replaces  "  Ferrous  Lac- 
tate" used  in  the  2d  ed.  N.  F.  No  change  was 
made  in  the  ingredients  or  quantities.  One 
grain  of  lactate  of  iron  and  3  grains  of  potas- 
sium titrate  are  contained  in  1  fluidrachm  of 
finished  elixir.     It  is  used  as  a  chalybeate  tonic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR  FERRI  PHOSPHATIS.  N.  F. 
Elixir  of   Phosphate  of   Iron 
The   English   name  of  this  elixir  was  changed 

in  the  3d  ed.  N.  F.  from  Elixir  of  Ferric  Phos- 
phate   to    Elixir    of    Phosphate    of    Iron,    and 
the    WOrd    "notable"    has   been    added    to    C< 
phosphate.        Two     grains     of     soluble      ferric 

phosphate  are  contained  in  one  fluidrachm  of 

the  finished  elixir,  it  is  used  as  a  chalybeate 
tonic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR  FERRI  PYROPHOSPHATE.  N.  F. 
Elixir  of  Pyrophosphate  of  Iron 

The  English  name  of  this  elixir  was  changed 
in  the  3d  ed.  X.  F.  from  Elixir  of  Ferric  Pyro- 
phosphate to  Elixir  of  Pyrophosphate  of  Iron. 
No  change  (TOB  made  in  the  ingredients  or  quan- 
tities used  in  the  2d  ed.  N.  F.,  except  that  the 
word  "  soluble  "  has  been  added  to  ferric  pyro- 
phosphate. It  contains  2  grains  of  soluble  ferric 
pyrophosphate  in  1  fluidrachm  of  finished  elixir. 
It  is  used  as  a  chalybeate  tonic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR  FERRI  PYROPHOSPHATIS,  QUI- 

NIN>E  ET  STRYCHNIN/E.  N.  F. 

Elixir  of  Pyrophosphate  of  Iron,  Quinine, 

and    Strychnine. 

This  is  a  new  preparation  in  the  3d  ed.  N.  F;, 
and  differs  from  the  official  elixir  of  iron,  qui- 
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nine  and  strychnine  phosphates  in  containing 
soluble  ferric  pyrophosphate  instead  of  phos- 
phate, while  the  quinine  in  the  official  elixir  is 
replaced  by  quinine  sulphate.  It  contains  l-128th 
grain  of  strychnine,  i  grain  of  quinine  sulphate, 
and  2  grains  of  soluble  ferric  pyrophosphate 
in  1  fluidrachm  of  finished  elixir.  The  addi- 
tional ingredients  are  citric  acid,  oil  of  orange, 
alcohol,  syrup,  ammonia  water  and  distilled 
water.  It  is  used  as  a  chalybeate  tonic. 
Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR  FERRI,  QUININ/E  ET 

STRYCHNIN/E.  N.  F. 

Elixir  of  Iron,  Quinine  and  Strychnine 

This  elixir  does  not  differ  greatly  from  that 
of  the  2d  ed.  N.  F.  It  contains  about  1  grain  of 
feme  chloride,  £  grain  quinine  hydrochloride, 
and  l-100th  grain  of  strychnine  sulphate  in  1 
fluidrachm  of  finished  elixir.  It  is  used  as  a 
chalybeate  tonic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR  FRANGUL/E.  N.  F. 
Elixir  of  Frangula     [Elixir  of  Buckthorn] 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextract  of  frangula,  alcohol,  compound 
elixir  of  taraxacum,  and  aromatic  elixir.  It 
represents  about  15  grains  of  frangula  in  1 
fluidrachm  of  the  finished  elixir.  It  is  used  as 
a  laxative. 

Average  dose:    4  Cc.   (1  fluidrachm). 

ELIXIR  GENTIAN/E.  N.  F. 
Elixir   of   Gentian 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextract  of  gentian,  compound  spirit  of  car- 
damom, solution  of  ferric  sulphate,  ammonia 
water,  alcohol,  water  and  aromatic  elixir,  and 
represents  about  2  grains  of  gentian  in  1  flui- 
drachm of  the  finished  elixir.  It  is  used  as  a 
bitter  tonic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR   GENTIAN/E   CUM   TINCTURA 

FERRI  CHLORIDI.  N.  F. 

Elixir  of  Gentian  with  Tincture  of  Chloride 

of    Iron 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  The  English 
name  was  changed  in  the  3d  ed.  from  Elixir  of 
Gentian  with  Tincture  of  Ferric  Chloride,  to 
Elixir  of  Gentian  with  Tincture  of  Chloride  of 
Iron.  It  represents  £  of  a  grain  of  ferric  chlo- 
ride and  nearly  2  grains  of  gentian  in  1  flui- 
drachm of  the*  finished  elixir,  and  is  used  as  a 
bitter  tonic. 

Average  dose:    4  Cc.  (1  fluidrachm). 


ELIXIR  GENTIAN/E  ET  FERRI 
PHOSPHATIS.  N.  F. 

Elixir  of  Gentian  and  Phosphate  of  Iron 

[Elixir   Gentians    Ferratum,    Ferrated    Elixir 

of  Gentian,  Ferrophosphated  Elixir 

of  Gentian] 

The  English  name  of  this  elixir  was  changed 
in  the  3d  ed.  N.  F.  from  Elixir  of  Gentian  and 
Ferric  Phosphate  to  Elixir  of  Gentian  and 
Phosphate  of  Iron,  but  the  formula  does  not 
differ  from  that  of  the  2d  ed.  N.  F.,  except 
that  the  word  soluble  has  been  added  to  ferric 
phosphate.  One  grain  of  soluble  ferric  phos- 
phate and  about  2  grains  of  gentian  are  repre- 
sented in  1  fluidrachm  of  the  finished  elixir.  It 
is  used  as  a  chalybeate  and  tonic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR  GENTIAN/E  GLYCERINATUM.  N.  F. 
Glycerinated  Elixir  of  Gentian 

This  is  a  new  elixir  in  the  3d  ed.  N.  F.  It  is 
made  from  the  fluidextracts  of  gentian  and  tar- 
axacum, acetic  ether,  phosphoric  acid,  tincture 
of  sweet  orange  peel,  compound  tincture  of 
cardamom,  solution  of  saccharin,  glycerin,  sugar 
and  white  wine.  It  is  a  tonic  agreeable  to  the 
taste  and  will  undoubtedly  prove  a  valuable 
addition  to  the  list  of  tonic  elixirs.  The  use  of 
saccharin,  however,  is  questionable,  in  view  of 
the  prejudice  against  it,  and  as  glycerin  and 
sugar  are  both  sweetening  agents,  its  employ- 
ment seems  unnecessary. 

Average  dose:    8  Cc.     (2  fluidrachms). 

ELIXIR  GLYCYRRHIZ/E.  N.  F. 
Elixir  of  Glycyrrhiza     [Elixir  of  Licorice] 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
addition  of  a  small  quantity  of  magnesium 
carbonate  to  aid  in  the  filtration.  It  is  made 
from  fluidextract  of  glycyrrhiza  and  aromatic 
elixir.  It  is  used  as  a  vehicle  and  flavoring 
agent. 

Average  dose:    8  Cc.  (2  fluidrachms). 

ELIXIR    GLYCYRRHIZ/E    AROMATICUM. 

N.  F. 


Aromatic  Elixir  of  Glycyrrhiza 
Elixir  of  Licorice 


Aromatic 


The  formula  for  this  elixir  was  changed  in 
the  3d  ed.  N.  F.,  the  quantity  of  volatile  oils 
having  been  practically  doubled.  It  contains 
fluidextract  of  licorice,  oils  of  cloves,  cinnamon, 
myristica  and  fennel,  with  ai'omatic  elixir; 
purified  talc  replaces  magnesium  carbonate.  It 
is  used  as  a  vehicle. 

Average  dose:    8  Cc.  (2  fluidrachms). 
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ELIXIR  GLYCEROPHOSPHATUM.  N.  F. 
Elixir  of  Glycerophosphates 

This  is  a  new  elixir  in  the  3d  ed.  N.  F.  It 
contains  1  grain  of  absolute  sodium  glycero- 
phosphate, and  i  grain  calcium  glycerophos- 
phate, in  1  fluidrachm  of  finished  elixir.  The 
additional  ingredients  are  phosphoric  acid, 
glycerin,  aromatic  elixir  and  distilled  water. 
It  is  used  as  an  alterative. 

Average  dose:  4  Cc.  (1  fluidrachm). 

ELIXIR  GRINDELI/E.  N.  F. 
Elixir  of  Grindelia 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextract  of  grindelia,  compound  spirit  of 
orange,  alcohol  and  compound  elixir  of  taraxa- 
cum. About  4  grains  of  grindelia  are  repre- 
sented in  1  fluidrachm  of  the  finished  elixir.  It 
is  used  in  the  treatment  of  asthma. 

Average  dose:    8  Cc.  (2  fluidrachms). 

ELIXIR  GUARAN/E.   N.  F. 
Elixir  of    Guarana 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextract  of  yuurana,  aromatic  elixir  and  com- 
pound elixir  of  taraxacum.  About  12  grain*  of 
guarana  arc  n  presented  in  1  fluidrachm  of 
finished  elixir.     It  is  used  as  a  nervous  stimulant. 

Average  dune:    4  Cc.  (1  fluidrachm). 

ELIXIR  HUMULI.  N.  F. 
Elixir   of    Mumulus      [Elixir   of    Hops] 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  purified  talc  for  the  magnesium  car- 
bonate. It  is  made  from  fluidextract  of  bops. 
purified  talc,  tincture  of  vanilla,  compound 
elixir  of  taraxacum  and  aromatic  elixir.  About 
7£  grains  of  hops  are  represented  in  1  flui- 
drachm of  finished  elixir.  It  is  used  as  a  mild 
sedative. 

Average  dose:    SO.  (2  fluidrachms). 

ELIXIR  HYPOPHOSPHITUM.  N.  F. 
Elixir    of    Hypophosphites 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
replacing  of  the  citric  acid  used  in  the  2d.  ed. 
by  hypophosphorous  acid.  It  is  made  from  cal- 
cium, sodium  and  potassium  hypophosphites. 
hypophosphorous  acid,  water,  glycerin,  com- 
pound spirit  of  cardamom  and  aromatic  elixir. 
It  contains  3  grains  of  calcium  hypophosphite 
and  1  grain  each  of  sodium  and  potassium 
hypophosphites  in  1  fluidrachm  of  finished 
elixir,  and  is  used  as  an  alterative. 

Average  dose:    8  Cc.  (2  fluidrachms). 


ELIXIR  HYPOPHOSPHITUM  CUM  FERRO. 

N.  F. 

Elixir  of   Hypophosphites  with  Iron 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F,  except  the  slight 
increase  in  the  quantity  of  potassium  hypophos- 
phite and  the  replacement  of  citric  acid  by 
hypophosphorous  acid.  It  is  made  from  cal- 
cium, sodium  and  potassium  hypophosphites, 
ferrous  sulphate,  hypophosphorous  acid,  water, 
syrup  and  aromatic  elixir.  It  contains  \  grain 
each  of  potassium  and  ferrous  hypophosphites 
and  1  grain  each  of  calcium  and  sodium  hypo- 
phosphites in  1  fluidrachm  of  finished  elixir. 
It  is  used  as  an  alterative  and  chalybeate. 

Average  dose:    8  Cc.  (2  fluidrachms). 

ELIXIR    LITHII    BROMIDI.   N.   F. 
Elixir  of  Lithium  Bromide 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
citric  acid  used  in  the  2d  ed.  was  dropped.  It 
contains  6  grains  of  lithium  bromide  in  1  flui- 
drachm of  finished  elixir.  It  is  used  in  the 
treatment  of  gout  and  rheumatism. 

Average  dose:    8  Cc.  (2  fluidrachms). 

ELIXIR  LITHII  CITRATIS.  N.  F. 
Elixir  of  Lithium  Citrate 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  B 
grains  of  lithium  citrate  in  1  fluidrachm  of  fin- 
ished elixir,  and  is  used  in  the  treatment  of  gout 
and  rheumatism. 

Average  do&e:     <>  Cc.  (1J  fluidrachms). 

ELIXIR   LITHII   SALICYLATE.   N.  F. 
Elixir  of  Lithium  Salicylate 

The  formula  for  Ibis  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  .r> 
grains  of  lithium  salicylate  in  1  fluidrachm  of 
finished  elixir,  and  is  used  in  the  treatment  of 
gout  and  rheumatism. 

Average  dose:    8  Cc.  (2  fluidrachms). 

ELIXIR  MALTI  ET  FERRI.  N.  F. 
Elixir  of  Malt  and  Iron 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
word  "  soluble "  has  been  added  to  ferric 
phosphate.  It  contains  1  grain  of  soluble  ferric 
phosphate  and  15  minims  of  extract  of  malt  in 
1  fluidrachm  of  finished  elixir,  and  is  used  as  a 
nutrient  and  in  anaemic  conditions. 

Average  dose:    16  Cc.  (4  fluidrachms). 
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ELIXIR  PARALDEHYDE  N.  F. 
Elixir  of  Paraldehyde 

(25  per  cent.) 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
paraldehyde,  glycerin,  alcohol,  tincture  of  car- 
damom, oils  of  orange  and  cinnamon,  com- 
pound tincture  of  cudbear  and  aromatic  elixir. 
It  contains  about  15  minims  of  paraldehyde  in 

1  fluidrachm  of  finished  elixir,  and  is  used  as  a 
hypnotic  and  sedative. 

Average  dose:    8  Cc.  (2  fluidrachms). 

ELIXIR  PEPSINI.  N.  F. 
Elixir  of  Pepsin 

The  formula  for  this  elixir  was  materially 
changed  in  the  3d  ed.  N.  F.,  glycerite  of  pepsin 
replacing  pepsin  and  aromatic  elixir  replacing 
compound  elixir  of  taraxacum.  It  contains 
about  1  grain  of  pepsin  in  1  fluidrachm  of  fin- 
ished elixir.    It  is  used  to  aid  digestion. 

Average  dose:    8  Cc.  (2  fluidrachms). 

ELIXIR  PEPSINI,  BISMUTHI  ET 
STRYCHNINE.  N.  F. 

Elixir  of  Pepsin,  Bismuth  and  Strychnine 

The  formula  for  this  elixir  was  changed  in 
the  3d  ed.  N.  F.  by  the  addition  of  a  trace  of 
tartaric  acid  and  the  use  of  strychnine  alkaloid 
instead  of  strychnine  sulphate.  It  contains 
1-lOOth  of  a  grain  of  .strychnine,  £  grain  of 
pepsin  and  2  grains  of  bismuth  and  sodium 
tartrate  in  1  fluidrachm  of  finished  elixir.  It 
is  used  as  a  tonic  in  dyspepsia. 

Average  dose:     4  Cc.  (1  fluidrachm). 

ELIXIR  PEPSINI  ET  BISMUTHI.  N.  F. 
Elixir  of  Pepsin   and   Bismuth 

The  formula  for  this  preparation  was 
entirely  changed  in  the  3d  ed.  N.  F.,  the 
glycerite  of  bismuth  replacing  bismuth  and 
ammonium  citrate  and  ammonia  water,  and 
the  glycerite  of  pepsin  replacing  pepsin.  Aro- 
matic elixir  replaces  compound  elixir  of  taraxa- 
cum.   It  contains  about  i  grain  of  pepsin  and 

2  grains  of  bismuth  and  sodium  tartrate  in 
1  fluidrachm  of  finished  elixir.  It  is  used  as 
a  digestant. 

Average  dose:  S  Cc.  (2  fluidrachms). 

ELIXIR  PEPSINI  ET  FERRI.  N.  F. 
Elixir   of   Pepsin   and    Iron 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  i 
grain  of  feme  chloride  and  nearly  1  grain  of 
pepsin  in  one  fluidrachm  of  the  finished  elixir. 
It  is  used  as  a  chalybeate  and  digestive. 

Average  dose:    8  Cc.  (2  fluidrachms). 


ELIXIR  PHOSPHORI.  N.  F. 
Elixir  of  Phosphorus 

This  elixir  was  official  in  the  U.  S.  P.  1890, 
and  was  introduced  into  the  3d  ed.  N.  F.  It 
is  made  from  spirit  of  phosphorus,  oil  of  anise, 
glycerin  and  aromatic  elixir.  About  l-60th  of 
a  grain  of  phosphorus  is  contained  in  1  flui- 
drachm of  the  finished  elixir.  It  is  used  as  an 
aphrodisiac  and  nervous  stimulant. 

Average  dose:   4  Cc.  (1  fluidrachm). 

ELIXIR  PHOSPHORI  ET  NUCIS  VOMIC/E. 

N.  F. 

Elixir  of  Phosphorus  and  Nux  Vomica 

The  formula  for  this  elixir  was  slightly 
changed  in  the  3d  ed.  N.  F,  the  quantity  of 
nux  vomica  being  slightly  decreased.  About  2 
minims  of  tincture  of  nux  vomica  and  about 
l-60th  of  a  grain  of  phosphorus  are  represented 
in  1  fluidrachm  of  the  finished  elixir.  It  is 
used  as  a  tonic  and  stimulant  to  the  nerves. 

Average  dose:   4  Cc.  (1  fluidrachm). 

ELIXIR   PICIS   COMPOSITUM.   N.   F. 
Compound  Elixir  of  Tar 

The  formula  for  this  elixir  was  greatly 
improved  in  the  3d  ed.  by  dropping  methyl 
alcohol  and  using  ethyl  alcohol  in  its  place. 
Methyl  alcohol  should  never  be  used  in  any 
pharmaceutical  preparation.  The  elixir  con- 
tains about  l-50th  of  a  grain  of  morphine  sul- 
phate in  1  fluidrachm  of  finished  elixir,  with 
syrup  of  wild  cherry,  syrup  of  tolu,  and  wine 
of  tar,  alcohol  and  water.  It  is  used  as  an 
expectorant  and  sedative. 

Average  dose:   4  Cc.  (1  fluidrachm). 

ELIXIR  PILOCARPI.  N.  F. 
Elixir  of  Pilocarpus    [Elixir  of  Jaborandi] 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextract  of  pilocarpus,  syrup  of  coffee, 
tincture  of  vanilla  and  compound  elixir  of  tar- 
axacum, and  represents  about  3|  grains  of  pilo- 
carpus in  1  fluidrachm  of  the  finished  elixir.  It 
is  used  as  a  diaphoretic. 

Average  dose:   8  Cc.  (2  fluidrachms). 

ELIXIR  POTASSII  ACETATIS.  N.  F. 
Elixir  of  Potassium  Acetate 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  about 
5  grains  of  potassium  acetate  in  1  fluidrachm 
of  finished  elixir,  and  is  used  as  a  diuretic. 

Average  dose:   16  Cc.  (4  fluidrachms). 
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ELIXIR  POTASSII  ACETATIS  ET 
JUNIPERI.    N.    F. 
Elixir  of  Potassium  Acetate  and  Juniper 

This  formula  does  not  differ  from  that  of 
the  2d  ed.  N.  F.,  except  the  replacing  of  mag- 
nesium carbonate  by  purified  talc.  It  is  made 
from  potassium  acetate,  fluidextract  of  juniper, 
purified  talc  and  aromatic  elixir,  and  5  grains 
of  potassium  acetate  and  1\  grains  of  juniper 
are  represented  in  1  fluidrachm  of  the  finished 
elixir.     It  is  used  as  a  diaphoretic. 

Average  dose:    lb"  Cc.  (4  fluidrachms). 

ELIXIR  POTASSII    BROMIDI.   N.   F. 
Elixir   of   Potassium    Bromide 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F..  except  that  citric 
acid  was  dropped,    It  contain  about  10  grains 

of  potassium   bromide  in   1   iluidrachm  of  the 
finished  elixir,  and  ifl  used  as  a  oervoua  sedative. 
Average  dose:    8  Cc.  [2  fluidrachms). 

ELIXIR  QUININ/E  ET  PHOSPHATUM 
COMPOSITUM.   N.   F. 

Compound   Elixir  of  Quinine   and   Phosphates 

The    formula    for   this   elixir    does    not    differ 

from  thai  of  the  2d  ed.  N.  P.,  except  that  the 

word    "soluble"    is    added    to   the   words 

phosphate  used  in  the  previous  edition.  It 
is  made  from  quinine  sulphate,  soluble  ferric 
phosphate,  potassium  citrate,  syrup  of  calcium 

lactophosphate,   water  and   aromatic   elixir,   and 

contains  about  ]  grain  of  quinine  sulpha! 

grain  of  soluble  ferric  phosphate,  and  about  | 
of  a  grain  of  calcium  Lactophosphate  in  1  flui- 
drachm of  finished  elixir.    It  is  used  ss  i  tonic. 

An  ran.  [2  fluidrachms  I. 

ELIXIR    QUININ/E    VALERIANATE    ET 

STRYCHNIN/E.  N.  F. 

Elixir  of  Quinine  Valerianate  and  Strychnine 

The  formula  for  this  elixir  docs  not  differ 
from  that  of  the  2d  ed.  N.  P.  It  is  made  from 
quinine  valerate,  strychnine  sulphate,  compound 
tincture  of  cudbear,  and  aromatic  elixir,  and 
contains  1  grain  of  quinine  valerate  and  1-1  (Hit  h 
of  a  grain  of  strychnine  sulphate  in  1  flui- 
drachm of  finished  elixir.  It  is  used  as  a  tonic 
and  sedative  in  nervous  affections. 

Average  dose:   4  Cc.  (1  fluidrachm). 

ELIXIR    RHAMNI    PURSHIAN/E.    N.    F. 

Elixir  of  Cascara  Sagrada      Elixir  of  Rhamnus 
Purs  hi  ana 

The  formula  for  this  elixir  was  materially 
changed  in  the  3d  ed.  N.  F.  The  quantity  of 
fluidextract  of  cascara  sagrada  was  doubled, 
the  U.  S.  P.  (8th.  Rev.)  aromatic  fluidextract 
of  cascara  sagrada  is  used,  and  aromatic  elixir 


takes  the  place  of  compound  elixir  of  taraxacum. 
About  30  grains  of  cascara  sagrada  are  repre- 
sented in  1  fluidrachm  of  the  finished  elixir.  It 
is  used  as  a  laxative. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR   RHAMNI   PURSHIAN/E   COMPOSI- 
TUM. N.  F. 
Compound  Elixir  of  Cascara  Sagrada     [Elixir 
Laxativum,   Laxative   Elixir] 

The  formula  for  this  elixir  was  materially 
changed,  the  new  U.  S.  P.  (8th  Rev.)  aromatic 
fluidextract  of  cascara  sagrada  replacing  the 
fluidextract  of  cascara  sagrada  used  in  the  2d 
ed.  N.  F.,  and  aromatic  elixir  replacing  com- 
pound elixir  of  taraxacum.  It  contains  in  addi- 
tion the  fluidextracts  of  senna  and  juglans,  as 
in  the  2d  ed.     It  is  used  as  a  laxative. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR  RHEI.  N.  F. 
Elixir  of  Rhubarb 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  P.  Sweet  tincture; 
Of  rhubarb  (  l".  S.  P.  L890)  is  mixed  with  alco- 
hol, water,  glycerin  and  syrup.  About  2\  grains 
of  rhubarb  are  represented  in  1  iluidrachm  of 
the  finished  elixir.      It   is  nsc<]  as  a  laxative. 

Anragi   dot  (2  fluidrachms  ) . 

ELIXIR   RHEI   ET  MAGNESII  ACETATIS. 

N.  F. 

Elixir    of    Rhubarb    and    Magnesium    Acetate 

[Elixir  Rhei  ct  Magnesia:,  Elixir  of 

Rhubarb  and  Magnesia] 

The  formula  for  this  elixir  docs  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
calcined  magnesia,  acetic  acid,  fluidextracl  of 
rhubarb  and  aromatic  elixir,  and  contains  ahout 
lini  of  magnesium  acetate  and  7.1  grains  of 
rhubarb  in  1  fluidrachm  of  finished  elixir.  1' 
is  used  ;i--  a  laxat  ive. 

I  c.  ( l  fluidrachm). 

ELIXIR  RUBI   COMPOSITUM.  N.  F. 
Compound  Elixir  of  Blackberry 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains 
blackberry  juice  and  blackberry  root,  galls, 
cinnamon,  cloves,  mace  and  ginger,  with  syrup, 
glycerin  and  diluted  alcohol.  It  is  used  in  the 
treatment  of  diarrhoea. 

Average  dose:    16  Cc.  (4  fluidrachms). 

ELIXIR  SODII  BROMIDI.  N.  F. 
Elixir  of  Sodium  Bromide 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
citric  acid  was  dropped.     About  10  grains  of 
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sodium  bromide  are  represented  in  1  fluidrachm 
of  finished  elixir.     It  is  used  as  a  sedative  for 
the  nerves. 
Average  dose:   8  Cc.  (2  fluidrachms). 

ELIXIR  SODII  HYPOPHOSPHITIS.  N.  F. 
Elixir  of  Sodium  Hypophosphite 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  citric 
acid  was  replaced  by  hypophosphorous  acid. 
Two  grains  of  sodium  hypophosphite  are  repre- 
sented in  1  fluidrachm  of  the  finished  elixir.  It 
is  used  as  an  alterative. 

Average  dose:   4  Cc.  (1  fluidrachm). 

ELIXIR  SODII  SALICYLATES.  N.  F. 
Elixir  of  Sodium  Salicylate 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  X.  F.  Five  grains  of 
sodium  salicylate  are  represented  in  1  flui- 
drachm of  the  finished  elixir.  It  is  used  in  the 
treatment  of  rheumatism. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR  STILLINGI/E  COMPOSITUM.  N.  F. 
Compound   Elixir   of   Stiliingia 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  X.  F.  Fifteen  minims 
of  compound  fluidextract  of  stiliingia  are  repre- 
sented in  1  fluidrachm  of  the  finished  elixir.  It 
is  used  as  an  alterative. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR   STRYCHNIN/E   VALERIANATE. 

N.  F. 

Elixir  of  Strychnine   Valerianate 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  X.  F.  It  is  made  from 
strychnine  valerate,  acetic  acid,  tincture  of 
vanilla,  compound  tincture  of  cudbear  and  aro- 
matic elixir,  and  contains  l-100th  grain  of 
strychnine  valerate  in  1  fluidrachm  of  the  fin- 
ished elixir.    It  is  used  as  a  nervine. 

Average  dose:   4  Cc.  (1  fluidrachm). 

ELIXIR  TARAXACI  COMPOSITUM.  N.  F. 
Compound  Elixir  of  Taraxacum 

In  the  3d  ed.  X.  F.  very  little  change  was 
made  in  the  formula  for  this  elixir,  the  new 
tincture  of  sweet  orange  peel  replacing  the  U. 
S.  P.  1890  tincture,  and  the  quantity  of  the 
tincture  of  cinnamon  being  increased  (the 
strength  of  the  new  tincture  is  20  per  cent.). 
It  is  made  from  fluidextracts  of  taraxacum,  wild 
cherry  and  licorice,  with  the  tinctures  of  sweet 
orange  peel  and  cinnamon,  compound  tincture 
of  cardamom  and  aromatic  elixir,  and  is  used 
mainly  as  a  vehicle  to  cover  the  taste  of  bitter 
substances. 

Average  dose:    8  Cc.  (2  fluidrachms). 


ELIXIR  TERPINI  HYDRATIS.  N.  F. 
Elixir  of  Terpin  Hydrate 

This  is  a  new  elixir  introduced  into  the  3d  ed. 
X.  F.  It  contains  terpin  hydrate,  tincture  of 
sweet  orange  peel,  solution  of  saccharin,  alcohol, 
glycerin  and  syrup.  The  solution  of  saccharin 
might  well  have  been  omitted.  About  1  grain 
of  terpin  hydrate  is  contained  in  1  fluidrachm 
of  the  finished  elixir.  It  is  used  as  a  stimulant 
and  expectorant. 

Average  dose:   4  Cc.  (1  fluidrachm). 

ELIXIR  TERPINI   HYDRATIS    CUM 
CODEINA.  N.  F. 

Elixir  of  Terpin  Hydrate  with  Codeine 

This  is  a  new  elixir  introduced  into  the  3d  ed. 
X.  F.  It  contains  about  1  grain  of  terpin 
hydrate  and  &  grain  of  codeine  in  1  fluidrachm 
of  the  finished  elixir.  It  is  used  as  an  expector- 
ant and  sedative. 

Average  dose:    4  Cc.  (1  fluidrachm). 

ELIXIR  TERPINI  HYDRATIS  CUM 
HEROINA.  N.  F. 

Elixir  of  Terpin  Hydrate  with  Heroine 

This  is  a  new  elixir  introduced  into  the  3d  ed. 
X.  F.  It  contains  1  grain  of  terpin  hydrate 
and  l-24th  of  a  grain  of  heroine  in  1  fluidrachm 
of  the  finished  elixir.  It  is  used  as  an  expecto- 
rant and  sedative. 

Average  dose:   4  Cc.  (1  fluidrachm). 

ELIXIR  TURNERS.  N.  F. 
Elixir   of   Turner  a     [Elixir  of   Damiana] 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  X.  F.,  except  in  the 
replacement  of  magnesium  carbonate  by  puri- 
fied talc.  It  is  made  from  fluidextract  of  tur- 
nera,  purified  talc,  alcohol,  glycerin  and  aro- 
matic elixir.  About  91  grains  of  turaera  are 
represented  in  1  fluidrachm  of  the  finished 
elixir.    It  is  used  as  an  aphrodisiac. 

Average  dose:   4  Cc.  (1  fluidrachm). 

ELIXIR  VIBURNI  OPULI  COMPOSITUM. 

N.  F. 

Compound   Elixir  of  Viburnum   Opulus 
[Compound  Elixir  of  Crampbark] 

The  formula  for  this  elixir  does  not  differ 
from  that  of  2d  ed.  X.  F.  About  4f  grains 
each  of  viburnum  opulus  and  aletris  and  9i 
grains  of  trillium  with  compound  elixir  of  tar- 
axacum are  represented  in  1  fluidrachm  of  the 
finished  elixir.    It  is  used  as  an  antispasmodic. 

Average  dose:   4  Cc.  (1  fluidrachm). 
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ELIXIR   VIBURNI   PRUNIFOLII.   N.   F. 

Elixir  of  Viburnum  Prunifolium 
[Elixir  of  Black  Haw] 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextract  of  viburnum  prunifolium,  com- 
pound tincture  of  cardamom,  and  aromatic 
elixir,  and  contains  about  7£  grains  of  viburnum 
prunifolium  in  1  fluidrachm  of  the  finished 
elixir.  It  is  used  as  an  antispasmodic  and 
sedative. 

Average  dose:   4  Cc.  (1  fluidrachm). 

ELIXIR  ZINCI  VALERIANATES.  N.  F. 
Elixir  of  Zinc  Valerianate 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
zinc  valerate,  stronger  solution  of  ammonium 
citrate,  alcohol,  spirit  of  bitter  almond,  com- 
pound tincture  of  cudbear,  and  aromatic  elixir. 
About  1  grain  of  zinc  valerate  ii  represented 
in  1  fluidrachm  of  the  finished  elixir.  It  is  used 
■I  I  nervine. 

Average  dose:    4  Cc.  (1  fluidrachm). 

EMPLASTRUM  AROMATICUM.  N.  F. 
Aromatic   Plaster     [Spice  Plaster] 

The  formula  for  this  plaster  does  not  differ 
from  that  of  the  2d  ed.  N.  V..  exeepl  thai  porta 

are  substituted   for  grammes.      It   is  made  from 

cIovps,  finger,  cinnamon,  capsicum,  oamphor, 

cotton  seed  oil  and  lead  planter.     It  is  naOO  M  • 

counter-irritant   and  rubefacient. 

EMPLASTRUM  FUSCUM  CAMPHORATUM. 
N.  F. 

Camphorated   Brown   Plaster    [Emplastrum 

Matris  Camphoratum,  Camphorated 

Mother  Plaster] 

The  formula  for  this  plaster  has  not  been 
changed  from  that  of  the  2d  ed.  N.  F.,  except 
that  parts  are  substituted  for  grammes.  It  is 
made  from  red  oxide  of  lead,  olive  oil,  yellow 
wax  and  camphor.     Used  as  a  diseutient. 

EMPLASTRUM  PICIS  LIQUID/E  COMPOSI- 
TUM.  N.  F. 

Compound  Tar  Plaster 

The  formula  for  this  plaster  was  changed  in 
the  3d  ed.  N.  F.  only  by  using  parts  for 
grammes.  It  is  made  from  rosin,  tar,  powdered 
podophyllum,  powdered  Phytolacca  root  and 
powdered  sanguinaria,  and  is  used  as  a  rube- 
facient and  counter-irritant. 


EMULSUM  OLEI  MORRHU/E  CUM  CALCII 
ET  SODII  PHOSPHATIBUS.  N.  F. 

Emulsion  of  Cod-Liver  Oil  with  Calcium  and 
Sodium   Phosphates     [Emulsion   of   Cod- 
Liver  Oil  with  Phosphates  of  Lime 
and  Soda] 

The  formula  for  this  emulsion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  In  the  Latin  title 
the  word  "  Emulsio "  has  been  changed  to 
"  Emulsum  "  in  this  class  of  preparations.  It 
contains  50  per  cent,  of  cod  liver  oil,  with  cal- 
cium and  sodium  phosphates,  syrup  of  tolu  and 
flavoring.     It  is  used  as  an  alterative. 

Average  dose:    16  Cc.  (4  fluidrachms). 

EMULSUM  OLEI  MORRHU/E  CUM  CALCII 
LACTOPHOSPHATE.  N.  F. 
Emulsion  of  Cod-Liver  Oil  with  Calcium 
Lactophosphate     [Emulsion    of    Cod- 
Liver  Oil  with   Lactophosphate 
of  Lime] 

The  formula  for  this  emulsion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  50 
DOT  cent,  of  cod  liver  oil,  with  calcium  lactate, 
phosphoric  acid,  syrup  of  tolu  and  flavoring.  It 
is  used  as  an  alterative. 

Average  dose:    16  Cc.  (4  fluidrachms). 

EMULSUM  OLEI  MORRHU/E  CUM  CALCII 
PHOSPHATE.  N.  F. 

Emulsion     of     Cod-Liver    Oil    with     Calcium 

Phosphate     [Emulsion  of  Cod-Liver  Oil 

with  Phosphate  of  Lime] 

The  formula  for  this  emulsion  does  not  differ 
from  thai  of  the  2d.  ed.  N.  F.  It  contains  50 
per  Dent,  of  cod  liver  oil,  with  calcium  phos- 
phate, syrup  of  tolu  and  flavoring.  Used  as 
an  alterathc. 

Average  dose:   16  Cc.  (4  fluidrachms). 

EMULSUM  OLEI  MORRHU/E  CUM  EX- 
TRACTO  MALTI.  N.  F. 

Emulsion   of   Cod-Liver  Oil  with   Extract  of 
Malt 

The  formula  for  this  emulsion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  50 
per  cent,  of  cod  liver  oil  with  37£  per  cent,  of 
extract  of  malt.  It  is  used  as  a  tonic  and 
alterative. 

Average  dose:   16  Cc.  (4  fluidrachms). 

EMULSUM  OLEI  MORRHU/E  CUM  PRUNO 
VIRQINIANA.  N.  F. 

Emulsion  of  Cod-Liver  Oil  with  Wild  Cherry 

The  formula  for  this  emulsion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.    It  contains  50 
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per  cent,  of  cod  liver  oil  with  fluidextract  of 
wild  cherry,  syrup  of  tolu  and  flavoring.  It  is 
used  as  an  alterative. 

Average  dose:    16  Cc.  (4  fluidrachms). 

EMULSUM  OLEI  RICINI.  N.  F. 
Emulsion  of  Castor  Oil 

The  formula  for  this  emulsion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  33 
per  cent,  of  castor  oil,  with  tincture  of  vanilla, 
syrup  and  water.    It  is  used  as  a  cathartic. 

Average  dose:    48  Cc.  (1J  fluidounces). 

EMULSUM   OLEI    TEREBINTHIN/E   FOR- 
TIOR.  N.  F. 

Stronger  Emulsion  of  Oil  of  Turpentine 
[Forbes's  Emulsion   of   Oil  of  Turpentine] 

The  formula  for  this  emulsion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  50 
per  cent,  of  oil  of  turpentine,  with  acacia 
and  water.  It  is  used  as  an  anthelmintic  and 
diuretic. 

Average  dose:   2  Cc.  (i  fluidrachm). 

EMULSUM  PETROLEI.  N.  F. 
Emulsion  of  Petroleum 

This  new  emulsion  of  the  3d  ed.  N.  F.  should 
have  been  called  Emulsion  of  Petrolatum, 
instead  of  Emulsion  of  Petroleum.  It  contains 
about  5  per  cent,  of  white  petrolatum,  about 
25  per  cent,  of  expressed  oil  of  almond,  with 
acacia,  tragacanth  and  syrup,  tincture  of  lemon 
peel  and  water. 

Average  dose:    16  Cc.  (4  fluidrachms). 

EMULSUM  PHOSPHATICUM.  N.  F. 
Phosphatic  Emulsion    [Mistura  Phosphatica] 

The  formula  for  this  emulsion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  25 
per  cent,  of  cod  liver  oil,  5  per  cent,  of  diluted 
phosphoric  acid,  with  glyeerite  of  yolk  of  egg, 
Jamaica  rum,  oil  of  bitter  almond  and  orange 
flower  water.     Used  as  an  alterative. 

Average  dose:    16  Cc  (4  fluidrachms). 

ESSENTIA  PEPSINI.  N.  F. 
Essence  of  Pepsin 

This  is  a  new  preparation  of  the  3d  ed.  N.  F. 
It  contains  pepsin,  rennin  (an  enzyme  from 
calves'  rennets),  lactic  acid,  tincture  of  sweet 
orange  peel,  glycerin,  alcohol,  syrup,  white  wine 
and  water.     It  is  used  as  an  aid  to  digestion. 

Average  dose:    8  Cc.  (2  fluidrachms). 

(113) 


EXTRACTUM  FERRI  POMATUM.  N.  F. 

Ferrated  Extract  of  Apples 

[Ferri  Malas  Cm  das,  Crude  Malate  of  Iron] 

This  formula  does  not  differ  from  that  of 
the  2d  ed.  N.  F.  It  is  made  from  iron  wire, 
ripe  sour  apples  and  water,  and  is  used  as  a 
chalybeate. 

Average  dose:    0.65  Gm.  (10  grains). 

EXTRACTUM  GLYCYRRHIZ/E  DEPU- 
RATUM,  N.  F. 

Purified  Extract  of  Glycyrrhiza 
Purified  Extract  of  Licorice 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  This  is  a 
pilular  extract  made  by  the  old  German  method 
and  not  to  be  confounded  with  the  Extraction 
Glycyrrhizas  Purum,  U.  S.  P.  8th  Rev.  Used  as 
a  flavoring  and  sweetening  agent. 

Average  dose:    1  Gm.  (15  grains). 

FERRI  HYPOPHOSPHIS.  N.  F. 

Hypophosphite    of    Iron     [Ferric    Hypophos- 
phite] 

Ferric  hypophosphite  is  now  official  in  the 
U.  S.  P.  8th  Rev.,  without  a  formula  for  its 
preparation.  The  process  in  the  3d  ed.  N.  F.  is 
the  same  as  that  found  in  the  2d  ed.  N.  F.  It 
is  made  from  ferric  ammonium  sulphate, 
sodium  hypophosphite  and  distilled  water.  It 
is  used  as  an  alterative  and  chalybeate. 

Average  dose:    0.2  Gm.  (3  grains). 

FLUIDEXTRACTUM  ADONIDIS.  N.  F. 
Fluidextract  of  Adonis 

From  the  root  of  Adonis  vernalis  Linne 
(Bird's  Eye). 

Made  with  alcohol,  1  Cc.  of  fluidextract  rep- 
resenting 1  Gm.  of  the  drug.  It  is  used  as  a 
heart  stimulant. 

Average  dose:    0.13  Cc.  (2  minims). 

FLUIDEXTRACTUM  ALETRIDIS.   N.  F. 
Fluidextract  of  Aletris 

From  the  rhizome  of  Aletris  farinosa  Linne 
(Stargrass). 

Made  with  diluted  alcohol,  1  Cc.  of  fluid- 
extract  representing  1  Gm.  of  the  drug.  It  is 
used  as  an  alterative. 

Average  dose:   2  Cc.  (30  minims). 

FLUIDEXTRACTUM    ANGELICA   RADIOS. 

N.  F. 

Fluidextract  of  Angelica  Root 

From  the  root  of  Angelica  Archangelica 
Linne  (Angelica). 
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Made  with  alcohol  3  measures,  water  2  meas- 
ures; 1  Cc.  of  fluidextract  represents  1  Gm.  of 
the  drug.  It  is  used  as  a  stimulant  and 
carminative. 

Average  dose:    2  Cc.   (30  minims). 

FLUIDEXTRACTUM  APII   GRAVEOLENTIS. 

N.  F. 

Fluidextract  of  Celery 

From  the  seed  of  Apium  graveolens  Linne 
(Celery). 

Made  with  alcohol  2  measures,  water  1  meas- 
ure; 1  Cc.  of  fluidextract  represents  1  Gm.  of 
the  drug.     It  is  used  as  a  diuretic  and  nervine. 

Average  dose:    2  Cc.   (30  minims). 

FLUIDEXTRACTUM  ARALI/E  RACEMOS/E. 

N.  F. 

Fluidextract  of  Aralia  Racemosa 

From    the    root    of    Aralia    ra  '.inne 

(American    Spikenard  ). 
Made  will]  alcohol  -  i  water  1   D 

ore;  1  Cc.  of  fluid  enta  1  <  hn.  of 

the  drug.     Il  is  used  U  an  ;dler:ilive. 
A  r,  .  ;    2  <  V.    (30  mini' 

FLUIDEXTRACTUM   ARNIC/E   FLORUM. 

N.  F. 

Fluidextract    of    Arnica    Flowers 

From  die  fl  di  of  Arnica  Montana 
Linne'  ( A 

Made  w  ill)  dilut)  '  Of  fluid- 
extract  representing  1  Gtn.  of  the  drag.     It  is 

Deed  as  .'i  stiniulant  and  alterative. 
.1 1 H  :     L  Cc  (  L5  mini! 

FLUIDEXTRACTUM  BOLDI.  N.  F. 
Fluidextract  of  Boldo 

From  the  leaves  of  Pcumv*  BoUhu  Molina 
(Boldo). 

i(  with  alcohol  2  i  water  1  d 

ore;  I  Oc.  represents  1  Gm.  of  the  drug.    It  is 

used  as  an  alterative  and  ionic. 
Average  dost  :   0£  Cc  (fl  minims). 

FLUIDEXTRACTUM   BUCHU  COMPOSI- 
TUM.  N.  F. 

Compound  Fluidextract  of  Buchu 

Made  with  alcohol  2  measures,  water  1  meas- 
ure. It  contains  buchu,  eubeb,  juniper  and  uva 
ursi.     It  is  used  as  a  diuretic. 

Average  dose:    2  Cc.  (30  minims). 

FLUIDEXTRACTUM  CALENDUL/E.  N.  F. 
Fluidextract  of  Calendula 

From  the  flowering  herb  of  Calendula  offici- 
nalis Linne   (Marigold). 


Made  with  alcohol  2  measures,  water  1  meas- 
ure; 1  Cc.  of  fluidextract  represents  1  Gm.  of 
the  drug.     It  is  used  as  a  stimulant  and  tonic. 

Average  dose:    1  Cc.  (15  minims). 

FLUIDEXTRACTUM  CAMELLI/E.  N.  F. 
Fluidextract  of  Camellia 

From  the  commercial  dried  leaves  of  Camellia 
Thea  Link  (Tea). 

Made  with  alcohol  250  Cc,  water  685  Cc, 
glycerin  65  Cc,  finishing  with  alcohol  1  meas- 
ure, water  3  measures;  1  Cc.  of  fluidextract 
represents  1  Gm.  of  drug.  It  is  used  as  a  nerve 
stimulant. 

Average  dose:    2  Cc.  (30  minims). 

FLUIDEXTRACTUM  CAULOPHYLLI.  N.  F. 
Fluidextract  of  Caulophyllum 

From  the  rhizome  and  rootlets  of  Caulophyl- 
lum  thmUctroiaat  Michaux    (Blue  Cohosh). 

Made  with  alcohol  .'{  measures,  water  1  meas- 
ure; 1  Cc  of  fluidextract  represents  1  Gm.  of 
drug.     It   is  used  as  an  omnienagoguc. 

Average  doee:   0.5  Cc  (8  minima). 

FLUIDEXTRACTUM  COFFE/E  TOST/E.  N.  F. 
Fluidextract  of  Roasted  Coffee 

rcial  roasted  seeds  of  Coffea 
arabica  Linne*  (Coffee). 

Hade  with  alcohol  260  ('<•.,  water  685  ('<-., 
glycerin  65  <"<•.,  finishing  with  alcohol  l  meas- 
ure,   water   3    measures;    1    Cc.    of    fluidextract 
1     Qm.    Of    (\r\ii:.       It    is    used    as    a 

nerve  stimulant. 

A  ''  •'    2  <  'c.    (30  minims). 

FLUIDEXTRACTUM  COFFE/E  VIRIDIS.  N.F. 
Fluidextract  of  Green  Coffee 

Prom  the  commercial,  unroastcd  seeds  of 
Coffea  arabica  Linne  (Coffee). 

Made  with  alcohol  250  Cc,  water  685  I  '<-., 
glycerin  65  <'c.  finishing  with  alcohol  1  meas- 
ure, water  .'i  measures;  1  Cc.  of  fluidextract  rep- 
ita  1  (Urn.  of  drug.  It  is  used  as  a  nerve 
stimulant. 

Average  dose:    2  Cc.   (30  minims). 

FLUIDEXTRACTUM   CONVALLARI/E.  N.  F. 
Fluidextract  of  Convallaria  Flowers 

From  the  flowers  of  Convallaria  majalis 
Linne  (Lily  of  the  Valley). 

The  word  "  Florum  "  has  been  dropped  from 
the  Latin  title  of  this  fluidextract.  Made  with 
diluted  alcohol,  1  Cc  of  fluidextract  represent- 
ing 1  Gm.  of  the  drug.  It  is  used  as  a  cardiac 
stimulant  and  diuretic 

Average  dose:    0.5  Cc  (8  minims). 
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FLUIDEXTRACTUM  COPTIS.  N.  F. 
Fluidextract  of  Coptis 

From  the  rhizome  and  rootlets  of  Coptis  tri- 
folia  Salisbury   (Goldthread). 

Made  with  diluted  alcohol,  1  Cc.  of  fluid- 
extract  representing  1  Gm.  of  the  drug.  It  is 
used  as  a  tonic  and  stimulant. 

Average  dose:    2  Cc.  (30  minims). 

FLUIDEXTRACTUM  CORNUS.  N.  F. 
Fluidextract  of  Cornus 

From  the  bark  of  the  root  of  Cornus  Florida 
Linne   (Dogwood). 

Made  with  glycerin  150  Cc,  diluted  alcohol 
850  Cc,  finishing  with  diluted  alcohol;  1  Cc. 
of  fluidextract  represents  1  Gm.  of  drug.  It 
is  used  as  a  tonic 

Average  dose:  2  Cc.  (30  minims). 

FLUIDEXTRACTUM   CORNUS  CIRCINAT/E. 

N.  F. 

Fluidextract  of  Cornus  Circinata 

From  the  bark  of  Cornus  circinata  L'Heritier 
(Green  Osier). 

Made  with  diluted  alcohol,  1  Cc  of  fluid- 
extract  representing  1  Gm.  of  drug.  It  is  used 
as  a  tonic  and  antiperiodic 

Average  dose:    1  Cc  (15  minims). 

FLUIDEXTRACTUM  CORYDALIS.  N.  F. 
Fluidextract  of  Corydalis 

From  the  tubers  of  Dicentra  canadensis  De 
Candolle  (Turkey  Corn). 

Made  with  alcohol  3  measures,  water  1  meas- 
ure; 1  Cc.  of  fluidextract  represents  1  Gm.  of 
drug.    It  is  used  as  an  alterative  and  diuretic. 

Average  dose:    0.05  Cc.  (10  minims). 

FLUIDEXTRACTUM  COTO.  N.  F. 
Fluidextract  of  Coto 

From  Coto  bark,  derived  from  an  undeter- 
mined tree,  native  of  tropical  South  America. 

Made  with  alcohol  9  measures,  water  1  meas- 
ure; 1  Cc.  of  fluidextract  represents  1  Gm.  of 
drug.     It  is  used  as  an  astringent  and  tonic. 

Average  dose:    0.3  Cc.  (5  minims). 

FLUIDEXTRACTUM  FUCI.  N.  F. 
Fluidextract  of  Fucus 

Fi'om  the  thallus  of  Fucus  vesiculosus  Linne 
(Bladder-wrack). 

Made  with  alcohol  3  measures,  water  1  meas- 
ure; 1  Cc.  of  fluidextract  represents  1  Gm.  of 
drug.    It  is  used  as  a  remedy  for  obesity. 

Average  dose:   0.65  Cc.  (10  minims). 


FLUIDEXTRACTUM   HELIANTHEMI.  N.  F. 
Fluidextract  of  Helianthemum 

From  the  herb  of  Helianthemum  canadense 
Michaux  (Frost-wort). 

Made  with  diluted  alcohol,  1  Cc.  of  fluid- 
extract  representing  1  Gm.  of  drug.  It  is  used 
as  an  alterative  and  astringent. 

Average  dose:   4  Cc  (1  fiuidrachm). 

FLUIDEXTRACTUM  HUMULI.  N.  F. 
Fluidextract  of  Hops 

From  the  strobiles  of  Humulus  Lupulus 
Linne  (Hops). 

Made  with  alcohol  5  measures,  water  3  meas- 
ures; 1  Cc.  of  fluidextract  represents  1  Gm.  of 
drug.     It  is  used  as  a  stimulant  and  sedative. 

Average  dose:  2  Cc.  (30  minims). 

FLUIDEXTRACTUM  HYDRANGEA.  N.  F. 
Fluidextract  of  Hydrangea 

From  the  root  of  Hydrangea  arbor escens 
Linne  (Seven  Barks). 

Made  with  alcohol  3  measures,  water  2  meas- 
ures; 1  Cc.  of  fluidextract  represents  1  Gm.  of 
drug.    It  is  used  as  a  diuretic. 

Average  dose:    2  Cc.   (30  minims). 

FLUIDEXTRACTUM  JALAP/E.  N.  F. 
Fluidextract  of  Jalap 

From  the  tuberous  root  of  Exogonium  Purga 
Bentham  (Jalap). 

Made  with  alcohol,  1  Cc  of  fluidextract  rep- 
resenting 1  Gm.  of  drug.  It  is  used  as  a 
cathartic. 

Average  dose:   1  Cc.  (15  minims). 

FLUIDEXTRACTUM  JUGLANDIS.  N.  F. 
Fluidextract  of  Juglans 

From  the  inner  bark  of  the  root  of  Juglans 
cinerea  Linne  (Butternut). 

Made  with  diluted  alcohol ;  1  Cc  of  fluid- 
extract  represents  1  Gm.  of  drug.  It  is  used  as 
a  cathartic. 

Average  dose:    4  Cc.  (1  fiuidrachm). 

FLUIDEXTRACTUM  JUNIPERI.  N.  F. 
Fluidextract  of  Juniper 

From  the  fruit  of  Juniperus  communis  Linne 
(Juniper). 

Made  with  diluted  alcohol;  1  Cc.  of  fluid- 
extract  represents  1  Gm.  of  drug.  It  is  used 
as  a  diuretic. 

Average  dose:   4  Cc.   (1  fiuidrachm). 

FLUIDEXTRACTUM  KAV/E.  N.  F. 
Fluidextract  of  Kava 

From  the  root  of  Piper  methysticum  Forster 
(Kava;  Kava -kava;  Ava). 
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Made  with  alcohol  3  measures,  water  2  meas- 
ures; 1  Cc.  of  fluidextract  represents  1  Gm. 
of  drug.  It  is  used  as  a  diuretic  and  alterative. 

Average  dose:    1  Cc.  (15  minims). 

FLUIDEXTRACTUM  MALTI.  N.  F. 
Fluidextract  of  Malt 

This   formula   does  not  differ  from  that  of 
the  2d  ed.  N.  F.    It  is  used  as  a  tonic. 
Average  dose:    8  Cc.  (2  fluidraebrns). 

FLUIDEXTRACTUM  MENYANTHIS.  N.  F. 
Fluidextract   of   Menyanthes 

From  the  leaves  of  Menyanthes  tnfoliata 
Linne  (Buckbean. — Trifolium  fibrinum  G.  P. ) 

Made   with    diluted   alcohol;     1    Cc.   of   fluid- 
extract  represents  1   Gm.  of  drug.     It  u 
in  alterative. 

Average  dose:    1  Cc.   (15  minims). 

FLUIDEXTRACTUM    PETROSELINI 

RADIUS.   N.   F. 

Fluidextract  of  Parsley  Root 

From  the  root  of  P<  trosclinum  sativum  Hoff- 
mann (Paisley). 

Made  witli  diluted  alcohol;  1  Cc  of  fluid- 
eztracf  representing  1  Gm.  of  drug.  It  ia  used 
;is  ;in  ■  pogue  and  diuretic. 

Average  dote:  2  Ce.  (30  minin 

FLUIDEXTRACTUM   RHAMM  PURSHI- 

AN/E  ALKALINUM.  N.  F. 
Bitterless   Fluidextract  of   Cascara   Sagrada 

This  is  a  new  fluidextrad  in  the  3d  ad.  N*.  F. 
It  is  made  from  eeaeara  lagrada  deprived  of  it- 
bitterneaa  by  treatment  with  lime;  the  prepara- 
tion contains  auger,  oil   of  coriander  and  oil 

of  anise.     It   differs  from  nil  other  fluidextraet.s 
in  containing  no  alcohol,  and  is  really  a  syrup. 
It  is  used  as  a  Laxative. 
Average  doee:    1  Cc  (15  minims). 

FLUIDEXTRACTUM  STERCULI/E.  N.  F. 
Fluidextract  of  Sterculia 

From  the  seeds  of  Sterculia  acuminata  R. 
Brown  (Cola;  Kola  I. 

Made  with  alcohol  250  Cc.,  water  685  Cc., 
glycerin  65  Cc,  finishing  with  alcohol  1  meas- 
ure, water  3  measures.  One  Cc.  of  fluidextract 
represents  1  Gm.  of  drug.  It  is  used  as  a  stim- 
ulant and  nerve  tonic. 

Average  dose:   1  Cc.  (15  minims). 

FLUIDEXTRACTUM  STILLINGIA 

COA1POSITUM.    N.    F. 
Compound  Fluidextract  of  Stillingia 

The  formula  for  this  fluidextract  has  been 
slightly  changed  in  the  3d  ed.  N.  F.,  the  quan- 


tity of  coriander  being  decreased,  and  that  of 
xanthoxylum  berries  increased.  Made  with 
alcohol  500  Cc,  water  250  Cc,  glycerin  250 
Cc,  finishing  with  diluted  alcohol.  It  contains 
stillingia,  corydalis,  iris,  sambucus,  chimaphila, 
coriander  and  xanthoxylum  berries.  It  is  used 
as  an  alterative. 

Average  dose:  2  Cc  (30  minims). 

FLUIDEXTRACTUM  TRILLII.  N.  F. 
Fluidextract  of  Trillium 

From  the  rhizome  of  Trillium  erect  urn  Linne, 
and  other  species  of  Trillium  (Bethroot). 

Made  with  alcohol  3  measures,  water  2  meas- 
ures; 1  Cc  of  fluidextract  represents  1  Gm,  of 
dru^.  It  is  used  as  an  astringent  and  tonic 
ctorant. 

Average  dose:    2  Cc.  (30  minims). 

FLUIDEXTRACTUM  TURNER/E.  N.  F. 
Fluidextract   of   Turnera 

From     the     ]•  Turnera     micro  phglla 

He  Candolle,  and  other  species  of  Turnera 
( Damiana). 

Made  with  alcohol  2  measures,  water   1   n 

ore;  l  Ce.  of  fluidextract  represents  l  Ghn.  of 

drujr.      It   is  need   as  an  aphrodisiac 
Average  dose:    2  Ce.  (30  minims). 

FLUIDEXTRACTUM  URTIC/E.  N.  F. 
Fluidextract   of   Urtica 

From  the  root  of  Urtica  dioiea  Linne 
(Nettle). 

Made    with    diluted    alcohol ;    1     Cc    of    fluid- 

.1  represents  1  Cm.  r . t  drug.     It  is  used 

as  a  diuretic  and  astringent. 

Average  dose:    1  Cc.   (15  minims). 

FLUIDEXTRACTUM    VERBASCI.    N.    F. 
Fluidextract  of  Verbascum 

From  the  leaves  and  flowers  of  Verbascum 
Thapeue  Linne  (Mullein). 

Made  with  diluted  alcohol;  1  Cc  of  fluid- 
extract  represents  1  Gm.  of  drug.  It  is  used 
as  an  expectorant. 

Average  dose:    4  Cc   (1  fluidrachm). 

FLUIDEXTRACTUM    VERBEN/E.   N.    F. 
Fluidextract  Of  Verbena 

From  the  root  of  Verbena  hastata  Linne 
(Vervain). 

Made  with  diluted  alcohol;  1  Cc.  of  fluid- 
extract  represents  1  Gm.  of  drug.  It  is  used  as 
a  tonic. 

Average  dose:   1  Cc.  (15  minims). 
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FLUIDEXTRACTUM    ZE/E.    N.   F. 

Fluidextract   of   Zea 

[Extractum  Stigmatum  Maydis  Fluidum, 

Fluidextract  of  Corn  Silk] 

From  the  stigmata  of  Zea  Mays  Linne 
(Indian  Corn). 

Made  with  diluted  alcohol;  1  Cc.  of  fluid- 
extract  represents  1  Gm,  of  drug.  It  is  used  as 
a  diuretic. 

Average  dose:    4  Cc.   (1  fluidrachm). 

GELATINUM  CHONDRI.  N.  F. 
Irish  Moss  Gelatin 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  is  made 
from  Irish  moss  and  water,  and  is  used  to  make 
a  transparent  mucilage,  and  as  a  substitute  for 
acacia  in  making  emulsions. 

GLYCERITUM  BISMUTHI.  N.  F. 
Glycerite  of  Bismuth 

The  formula  for  this  preparation  was  entirely 
changed  in  the  3d  ed.  N.  F.  The  glycerite  is 
made  from  bismuth  subnitrate,  nitric  acid,  tar- 
taric acid,  sodium  bicarbonate,  glycerin  and 
distilled  water.  It  contains  16  grains  of  bis- 
muth and  sodium  tartrate  in  1  fluidrachm  of 
the  finished  glycerite,  and  is  used  in  making 
other  N.  F.  preparations  containing  bismuth 
and  in  the  treatment  of  diarrhoea  and  gastric 
diseases. 

Average  dose:    0.6  Cc.  (10  minims). 

GLYCERITUM   GUAIACI.   N.   F. 
Glycerite  of  Guaiac 

The  formula  for  this  glycerite  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  5 
grains  of  guaiac  and  about  4  minims  of  solu- 
tion of  potassium  hydroxide  in  1  fluidrachm  of 
the  finished  glycerite.  It  is  used  as  an 
alterative. 

Average  dose:    2  Cc.  (30  minims). 

GLYCERITUM  PEPSINI.  N.  F. 
Glycerite  of  Pepsin 

The  formula  for  this  glycerite  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Five  grains  of 
pepsin  are  represented  by  1  fluidrachm  of  the 
finished  glycerite.    It  is  used  as  a  digestive. 

Average  dose:   3  Cc.  (45  minims). 


GLYCERITUM    PICIS    LIQUIDS.    N. 
Glycerite  of  Tar 


F. 


The  quantity  of  tar  in  this  glycerite  was  very 
slightly  reduced  in  the  3d  ed.  N.  F.  It  is  made 
from  tar,  magnesium  carbonate,  glycerin,  alco- 


hol and  water.  The  medicinal  virtues  of  about 
4  grains  of  tar  are  represented  in  1  fluidrachm 
of  the  finished  glycerite.  It  is  used  as  an 
expectorant. 

Average  dose:   4  Cc.  (1  fluidrachm). 

GLYCERITUM    TRAGACANTH^E.    N.   F. 
Glycerite   of   Tragacanth 

The  formula  for  this  glycerite  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  used  as  an 
excipient  for  pills. 

GLYCEROGELATINA.  N.  F. 
Glycerogelatins 

Glycerogelatins  originated  with  Dr.  Unna  and 
are  soft  masses  which  melt  at  the  temperature 
of  the  body,  containing  gelatin,  glycerin,  water 
and  the  medicament.  They  are  used  in  skin 
diseases.  The  following  were  adopted  by  the 
3d  ed.  N.  F. 

1.  Glycerogelatinum  Acidi  Salicylici  (10  per 
cent.).  N.  F. —  10  per  cent.  Salicylic  Acid 
Glycero  gelatin. 

2.  Glycerogelatinum  Iodoformi  (10  per 
cent.).  N.  F. — 10  per  cent.  Iodoform  Glycero- 
gelatin. 

.  3.  Glycerogelatinum  Zinci  Durum.  N.  F. 
Firm  Zinc  Glycero  gelatin. 

4.  Glycerogelatinum  Zinci  Molle.  N.  F. — Soft 
Zinc    Glycerogelatin. 

GOSSYPIUM  STYPTICUM.  N.  F. 
Styptic    Cotton 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  is  made 
by  impregnating  purified  cotton  with  diluted 
solution  of  ferric  chloride,  glycerin  and  water. 
Used  as  an  antihemorrhagie. 

INFUSUM  GENTIAN/E  COMPOSITUM 
FORTIUS.  N.  F. 

Stronger  Compound   Infusion   of   Gentian 

The  formula  for  this  infusion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  a  slight 
increase  in  the  proportions  of  coriander  and 
bitter  orange  peel.  It  is  used  as  a  tonic,  and 
in  making  by  dilution,  compound  infusion  of 
gentian. 

Average  dose:   4  Cc.  (1  fluidrachm). 

INFUSUM   ROS>E  COMPOSITUM.   N.  F. 
Compound   Infusion   of  Rose 

The  formula  for  this  infusion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
red  rose,  diluted  sulphuric  acid,  sugar  and 
water.    It  is  used  as  an  astringent. 
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IODOFORMUM    AROMATISATUM.    N.    F. 
Aromatized  Iodoform   [Deodorized  Iodoform] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  consists 
of  iodoform  containing  4  per  cent,  of  cumarin, 
and  is  used  as  au  antiseptic  and  alterative. 

LAC  FERMENTATUM.  N.  F. 
Fermented  Milk   [Kumyss] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  is  made 
from  fresh  cow's  milk,  yeast  and  sugar,  and  is 
used  as  a  food  for  invalids. 

LAC  HUMANISATUM.  N.  F. 

Humanized    Milk 

This  is  a  new  preparation  in  the  3d  ed.  X.  P. 
It  is  made  by  adding  humanizing  milk  powder 
to  cow's  milk.  Bream  and  water.  Humanizing 
milk  powder  contains  pancicatin.  The  milk  is 
used  ;is  a  food   for  invalids. 

LINIMENTUM    ACONITI    FT    CHLORO- 
FORMI.  N.   I  . 

Liniment  of  Aconite  and  Chloroform 

In  the  .'id  ed.  N.  V.  a  smaller  proportion  of 
f] u idex tract    of  aconite   replaces   the  tincture  of 

aconite  of  the  2d  ed.,  and  alcohol  was  added  to 
the   formula.     The   quantities    of    ehlorol 
and   soap   liniment    remain    unchanged,     li    i- 
used  externally  to  n  lieve  pain. 

LINIMENTUM  AMMONII  IODIDL  N.  F. 
Liniment  of  Ammonium   Iodide 

The  formula  for  this  liniment  does  nol  differ 
from  that  of  the  2d  ed.   N.   P.,  eXCCpl    in  a  Blight 

increase  in  tin'  proportion  "t  camphor.  The 
liniment  is  made  from  iodine,  oil  (1|'  rooemary, 
oil  of  lavender,  camphor,  ammonia  water  and 
alcohol,  it  is  used  as  an  external  discutient 
application. 

LINIMENTUM    IODI.   N.   F. 
Iodine    Liniment 

This  liniment  Is  nearly  identical  with  that  of 
the  British  PharmacopoSUL  It  contains  12J  per- 
cent, of  iodine.  5  per  cent,  of  potassium  iodide 
with  glycerin,  water  and  alcohol.  It  i-  used  Bfl 
an  external  discutient  application. 

LINIMENTUM  OPII  COMPOSITUM.  N.  F. 

Compound    Liniment    of    Opium 
[Canada    Liniment] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  The  lini- 
ment contains  10  per  cent,  of  tincture  of  opium, 
with  camphor,  alcohol,  oil  of  peppermint, 
ammonia  water  and  oil  of  turpentine.  It  is 
used  as  a  stimulating  anodyne  application. 


LINIMENTUM  SAPONATO-CAMPHORA- 

TUM.  N.  F. 

Camphorated  Soap  Liniment    [Opodeldoc, 

Solid  Opodeldoc] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  The  lini- 
ment contains  white  castile  soap,  camphor, 
alcohol,  oils  of  thyme  and  rosemary  and 
ammonia  water.  It  is  a  solid  preparation  used 
in  rheumatism. 

LINIMENTUM  TEREBINTHIN/E  ACETI- 

CUM.   N.   F. 

Acetic  Turpentine  Liniment  [Linimentum 

Album,  Stokes'  Liniment,  St.  John 

Long's  Liniment] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  The  lini- 
ment contains  turpentine,  fresh  c<rg,  oil  01 
lemon,  acetic  acid  and  rose  water.  It  is  used  as 
B  Stimulating  external  application. 

LINIMENTUM  TIGLII.  N.  F. 
Liniment  of  Croton   Oil     [Linimentum 
Crotonis,  B.  P.] 

The  proportions  in  the  formula  for  this  lini- 
ment have  been  ■lightly  changed.  It  now  con- 
tains L6  parts  of  croton  oil,  and  ">1  parts  each 

of  alcohol   and  oil   of  cajuput.      It    is  used  as  a 

irritant. 

LINIMENTUM  TKiLII  COMPOSITUM.  N.  F. 
Compound    Croton    Oil    Liniment 

e  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  P.  The  lini- 
ment  contains  20   per  cent,  each  of  croton   oil, 

oil  of  sassafras,  oil  of  turpentine,  with  40  per 
cent,  of  olive  oil.     It    is  used  as  a  counter* 

irritant. 

LIQUOR  ALUMINI  ACETATIS.  N.  F. 
Solution    of    Aluminum    Acetate 

The  formula  lor  this  solution  does  nol  differ 
from  that  of  the  2d  ed.  N.  F.     It  is  made  from 

aluminum  sulphate,   acetic   acid,  calcium   car- 
bonate and   water,  and  contains  from   7.5  to  H 
•  at  of  basic  aluminum  acetate.     It  is  used 
externally  as  an   astringent. 

LIQUOR    ALUMINI    ACETICO-TARTRATIS. 

N.  F. 
Solution    of    Aluminum    Acetico -Tartrate 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  P.;  the  solution  con- 
tains about  50  per  cent,  of  dry  so-called  alu- 
minum aeetico-tartrate.  It  is  made  from  alum, 
sodium  carbonate,  glacial  acetic  acid  and  water, 
and  is  used  externally  as  an  astringent. 
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LIQUOR  AMMONII  ACETATIS  CONCENTRA- 
TES. N.  F. 
Concentrated  Solution  of  Ammonium  Acetate 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  This  solu- 
tion is  about  three  times  stronger  than  the  offi- 
cial solution  of  ammonium  acetate.  It  is 
intended  to  be  diluted  with  carbonic  acid  water 
at  the  time  of  dispensing. 

LIQUOR  AMMONII  CITRATIS  FORTIOR. 

N.  F. 

Stronger  Solution  of  Ammonium  Citrate 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  About  40  grains 
of  ammonium  citrate  are  contained  in  1  flui- 
drachm  of  the  solution.  It  is  intended  to  be 
diluted  before  administration.  The  Liquor 
Ammonii  Citratis  of  the  British  Pharmacopoeia 
may  be  made  by  mixing  1  volume  of  this  solu- 
tion with  4  volumes  of  water.  It  is  used  as  a 
refrigerant  and  diuretic. 

LIQUOR   ANTIGERMINARUS.   N.    F. 
"  Germicide  " 

This  solution  is  a  new  one  in  the  3d  ed.  N.  F. 
It  contains  thymol,  oils  of  eucalyptus  and  lav- 
ender, with  alcohol  and  water.  It  is  used  as  a 
germicide. 

LIQUOR  ANTISEPTICUS  ALKALINUS.  N.  F. 
"Alkaline  Antiseptic  " 

This  is  a  new  solution  in  the  3d  ed.  N.  F. 
It  is  made  from  potassium  bicarbonate,  sodium 
benzoate,  sodium  borate,  thymol,  eucalyptol,  oils 
of  peppermint  and  gaultheria,  tincture  of  cud- 
bear, alcohol,  glycerin,  purified  talc  and  water. 
It  is  used  as  an  alkaline  detergent  and 
antiseptic. 

LIQUOR  AURI  ET  ARSENI  BROMIDI.  N.  F. 
Solution  of  Bromide  of  Gold  and  Arsenic 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  About  l-32d  of 
a  grain  of  tribromide  of  gold  and  l-16th  of  a 
grain  of  tribromide  of  arsenic  are  contained  in 
10  minims  of  this  solution.  It  is  used  as  an 
alterative. 

Average  dose:    0.2  Cc.  (3  minims). 

LIQUOR   BISMUTHI.   N.   F. 
Solution   of   Bismuth      [Liquid   Bismuth] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
glycerite  of  bismuth,  alcohol  and  distilled  water. 
About  1  grain  of  bismuth  and  ammonium  citrate 


is  represented  in  1  fluidrachm  of  the  finished 
solution.     It  is  used  as  a  sedative  in  gastric 
diseases. 
Average  dose:   4  Ce.  (1  fluidrachm). 

LIQUOR  BROMI.  N.  F. 

Solution  of  Bromine  [Smith's  Solution 

of  Bromine] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  One  hundred  Cc. 
of  finished  solution  contains  25  grains  of  bro- 
mine and  12.5  grains  of  potassium  bromide. 
It  is  used  as  an  external  application  to  hospital 
gangrene  and  as  an  antiseptic. 

LIQUOR  CALCIS  SULPHURAT/E.   N.   F. 

Solution    of    Sulphurated    Lime    [Solution    of 

Oxysulphuret  of  Calcium;  Vleminck's 

Solution,  or  Lotion] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
lime,  sublimed  sulphur  and  water.  It  is  used  as 
an  external  application  in  skin  diseases. 

LIQUOR  CARMINI.   N.   F. 
Solution  of  Carmine 

The  formula  for  this  solution  does  not  differ 
greatly  from  that  of  the  2d  ed.  N.  F.  The  solu- 
tion is  made  from  carmine,  ammonia  water, 
glycerin  and  water.  It  is  used  as  a  red  color- 
ing  solution. 

LIQUOR  COCC1NEUS.  N.  F. 
Cochineal  Color 

This  solution  does  not  differ  very  greatly 
from  that  of  the  2d  ed.  N.  F.  It  is  made 
from  cochineal,  potassium  carbonate,  alum, 
potassium  bitartrate,  alcohol  and  water.  Like 
the  preceding  solution  it  is  used  as  a  red 
coloring    solution. 

LIQUOR   ELECTROPOEICUS.    N.   F. 
Battery   Fluid 

The  formula  for  battery  fluid  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  As  indicated  by 
the  name,  it  is  used  solely  in  batteries. 

LIQUOR  EXTRACTI  GLYCYRRHIZ/E.  N.  F. 

Solution  of  Extract  of  Glycyrrhiza     [Solution 

of   Extract  of   Licorice] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
purified  extract  of  glycyrrhiza,  alcohol,  glycerin 
and  water.  About  15  grains  of  dried  extract  of 
glycyrrhiza  are  represented  in  1  fluidrachm  of 
finished  solution.  It  is  used  as  a  flavoring  and 
sweetening  agent. 

Average  dose:    4  Cc.   (1  fluidrachm). 
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LIQUOR   FERRI   ALBUMINATE    N.   F. 
Solution  of  Albuminate  of  Iron 

This  is  a  new  preparation  in  the  3d  ed.  N.  F. 
It  is  made  from  fresh  egg-albumen,  solution  of 
ferric  oxychloride,  alcohol,  aromatic  elixir,  solu- 
tion of  sodium  hydroxide  and  water.  About 
2-5th  of  a  grain  of  metallic  iron  in  the  form 
of  albuminate  is  contained  in  1  fluidrachm  of 
the  finished  solution.  It  Is  used  as  a  chalyb- 
eate. 

Average  dose:    8  Cc.  (2  fluidrachms). 

LIQUOR    FERRI    HYPOPHOSPHITIS.    N.    F. 

Solution  of  Hypophosphite  of  Iron   [Solution 

of  Ferric  Hypophosphite] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  P.  it  is  made  from 
ferric  ammonium  sulphate,  sodium  hypophos- 
phite, potassium  citrate,  glycerin  and  water. 
About  10  grain*  of  ferric  hypophosphite  are 
represented  in  1  fluidrachm  of  finished  eolation. 

Average  dosr :     1    Cc.    (16  minims). 

LIQUOR  FERRI   10DIDI.  N.  F. 
Solution  of  Ferrous  Iodide 

The  formula  for  this  sol  mien  don  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
iron  wire,  iodine,  diluted  bypophoephorous  acid 
and  distilled  water.  It  eontaini  about  86  per 
cent,  of  ferroul  iodide.  This  solution  *TSS  intro- 
duced for  making  syrup  of  feiTOUS  iodide  DJ 
mixing  1  volume  with  15  volumes  of  syrup. 
age  doee:   0.16  Cc  (2  minims). 

LIQUOR    FERRI    OXYCHLORIDI.    N.    F. 
Solution   of    Ferric    Oxychloride 

This  is  a  new  solution  taken  from  the  German 
Pharmacopoeia,  and  intended  to  be  dispi 
when  Liquor  Ferri  Dial  y  sat  i  is  called  for.  It 
is  made  from  solution  of  ferric  chloride,  ammo- 
nia water,  hydrochloric  l  ater.  It  con- 
tains about  3..r)  per  cent,  of  iron  as  oxychloride, 
and  is  used  as  a  chalybeate. 

LIQUOR  FERRI  OXYSULPHATIS.  N.  F. 
Solution  of  Oxysulphate   of   Iron 

The  formula  for  this  solution  does  uol  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
ferrous  sulphate,  nitric  acid  and  distilled  water. 
It  is  used  as  a  chalybeate. 

LIQUOR  FERRI  PEPTONATI.  N.   F. 
Solution  of  Peptonate  of  Iron 

This  is  a  new  preparation  of  the  3d  ed.  N.  F. 
It  is  made  from  peptone,  solution  of  ferric 
oxychloride,  alcohol,  aromatic  elixir,  solution  of 
sodium  hydroxide  and  distilled  water.  It  con- 
tains about  2-5th  of  a  grain  of  metallic  iron  in 
the  form  of  peptonate  in  1  fluidrachm  of  the 
finished  solution.     It  is  used  as  a   chalybeate. 

Average  dose:    8  Cc.  (2  fluidrachms). 


LIQUOR    FERRI    PEPTONATI    CUM 
MANGANO.  N.  F. 
Solution  of  Peptonate  of  Iron  with  Manganese 

This  is  a  new  solution  of  the  3d  ed.  N.  F. 
It  is  made  from  ferric  peptonate  (see  Liquor 
Ferri  Peptonati),  soluble  manganese  citrate, 
ammonia  water,  aromatic  elixir,  alcohol  and  dis- 
tilled water.  It  Is  used  as  a  chalybeate  and 
alterative. 

Average  dose:   8  Cc  (2  fluidrachms). 

LIQUOR   FERRI    PROTOCHLORIDI.    N.   F. 

Solution   of   Protochloride   of    Iron    [Solution 

of  Ferrous  Chloride] 

This  formula  does  not  differ  from  that  of  the 
2d  ed.  X.  F.  It  is  made  from  iron  wire,  hydro- 
chloric acid,  glycerin,  diluted  hypophosphorous 
acid  and  distilled  water.  About  20  grains  of 
"is  chloride  are  represented  by  1  fluidrachm 
of  finished  solution.     Jt  is  used  as  a  chalybeate 

Average  doee:   0.65  Ce.  (10  minims). 

LIQUOR  HYDRARGVRI  FT  POTASSII 

IODIDI.   N.   F. 

Solution  of  Iodide  of  Mercury  and  Potassium 

[Solution    of    Potassium    Iodohydrargyrate, 

Channing's  Solution] 

The  formula  for  this  .solution  does  not  differ 

from   that    of   the   2d   ed.   N.    V.      It    repn 

about  l  per  ciiii.  of  red  iodide  of  mercury  and 

(i.S    per    cent,    of    potassium    iodide    in    aqueous 

solution.     It    is  used   .-is  ;m   alterative   in  the 
treatment  of  syphilis. 

Average  dose:    02  Cc.  (3  minims). 

LIQUOR  HYPOPHOSPHITUM.  N.  F. 
Solution  of  Hypophosphites 

The  formula  lor  this  solution  does  not  differ 
from  thai  of  the  2d  ed.  \.  v.,  excepl  that  hypo- 
phoroue  acid  replaces  citric  acid.  About  2 
grains  of  calcium  hypophosphite,  lj  grains  of 
sodium  hypophosphite  and  1  grain  of  potassium 
hypophosphite  are  contained  in  1  fluidrachm  of 
finished  solution.  It  Is  used  as  an  alterative 
and   tonic. 

Average  dose:   4  Cc.  (1  fluidrachm). 

LIQUOR  HYPOPHOSPHITUM  COMPOSITUS. 

N.  F. 

Compound  Solution  of  Hypophosphites 

This  is  a  new  solution  in  the  3d  ed.  N.  F. 
It  Is  made  from  calcium,  potassium,  sodium, 
ferric,  manganese  and  quinine  hypophosphites, 
strychnine,  potassium  citrate,  hypophosphorous 
acid,  orange  flower  water,  glycerin  and  distilled 
water.     It  is   used  as  an   alterative  and  tonic. 

Average  dose:    4  Cc.   (1  fluidrachm). 
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LIQUOR   IODI   CARBOLATUS.   N.   F. 

Carbolized  Solution  of  Iodine 
[Boulton's    Solution,    French    Mixture] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
compound  solution  of  iodine,  phenol,  glycerin 
and  water.    It  is  used  externally. 

LIQUOR  IODI  CAUSTICUS.  N.  F. 

Caustic    Solution    of    Iodine 

[Iodine  Caustic,  Churchill's  Iodine  Caustic] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains 
iodine,  potassium  iodide  and  water.  It  is  used 
externally  as  a  caustic  and  counter-irritant. 

LIQUOR   MAQNESII    BROMIDI.   N.   F. 
Solution   of   Magnesium   Bromide 

The  proportions  of  the  ingredients  in  this 
solution  do  not  differ  from  those  in  the  2d  ed. 
N.  F.  The  solution  is  made  from  magnesium 
carbonate  and  diluted  hydrobromic  acid.  About 
1\  grains  of  magnesium  bromide  are  contained 
in  1  fluidrachm  of  finished  solution.  Used  as  a 
nervine. 

Average  dose:   4  Cc.   (1  fluidrachm). 

LIQUOR    MAGNESII    SULPHATIS    EFFER- 

VESCENS.  N.  F. 

Liquor  Magnesias   Effervescens    [Effervescent 

Solution  of  Magnesium  Sulphate] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  About  360  grains 
of  magnesium  sulphate  are  contained  in  12 
fluidounces  of  the  finished  solution.  It  is  used 
as  a  cathartic,  like  solution  of  magnesium 
citrate. 

Average  dose:  The  contents  of  a  bottle 
(about  12  fl.  oz.). 

LIQUOR   MORPHIN>E   CITRATIS.   N.   F. 
Solution    of    Morphine    Citrate 

The  quantities  of  morphine  and  citric  acid 
were  very  slightly  increased  in  this  solution  in 
the  3d  ed.  N.  F.  It  is  made  from  morphine, 
citric  acid,  cochineal,  alcohol  and  distilled  water. 
About  2  grains  of  morphine  in  the  form  of 
citrate  are  contained  in  1  fluidrachm  of  finished 
solution.     It  is  used  as  a  sedative. 

Dose:    0.32  Cc.  (5  minims). 

LIQUOR      MORPHIN/E      HYPODERMICUS. 

N.  F. 
Hypodermic  Solution  of  Morphine     [Magen= 
die's  Solution  of  Morphine] 

This  solution  of  morphine  should  not  be  con- 
founded with  the  U.  S.  Pharm.  (1870)  solution 


of  morphine,  as  it  is  16  times  as  strong. 
Salicylic  acid  in  small  quantity  is  added  in  the 
3d  ed.  N.  F.,  to  promote  solubility.  Two  grains 
of  morphine  sulphate  are  contained  in  1  flui- 
drachm of  the  finished  solution.  Used  hypoder- 
mically  as  an  anodyne. 
Average  dose:    0.32  Cc.  (5  minims). 

LIQUOR    PANCREATICUS.    N.   F. 
Pancreatic   Solution 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
pancreatin,  sodium  bicarbonate,  glycerin,  com- 
pound spirit  of  cardamom,  alcohol,  purified  talc 
and  water.  About  1  grain  of  pancreatin  is  rep- 
resented in  1  fluidrachm  of  the  finished  solution. 
It  is  used  as  a  digestive. 

Average  dose:    4  Cc.  (1  fluidrachm). 

LIQUOR  PEPSINI.  N.  F. 
Liquid  Pepsin 

The  formula  for  this  solution  has  been 
changed  in  the  3d  ed.  N.  F.  It  is  now  made 
from  glycerite  of  pepsin,  hydrochloric  acid, 
glycerin  and  water.     It  is  used  as  a  digestive. 

Average  dose:    8  Cc.  (2  fluidrachms). 

LIQUOR  PEPSINI  AROMATICUS.   N.  F. 

Aromatic   Solution    of   Pepsin    [Aromatic 

Liquid  Pepsin] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
pepsin,  oils  of  cinnamon,  pimenta  and  cloves, 
and  alcohol,  hydrochloric  acid,  glycerin  and 
water.  About  1  grain  of  pepsin  is  represented 
in  1  fluidrachm  of  finished  solution.  It  is  used 
as  a  digestive. 

Average  dose:   8  Cc.  (2  fluidrachms). 

LIQUOR  PHOSPHATUM  ACIDUS.  N.  F. 

Acid  Solution  of  Phosphates   [Solution 

of  Acid  Phosphates] 

The  title  of  this  preparation  in  the  2d  ed. 
N.  F.  was  Liquor  Acidi  Phosphorici  Compos- 
itus.  No  change  was  made  in  the  formula  in 
the  3d  ed.  It  is  a  solution  of  acid  phosphates 
made  by  adding  sulphuric  acid  and  water  to 
bone  ash,  expressing  and  filtering.  It  is  used 
as  a  tonic. 

Average  dose:    8  Cc.  (2  fluidrachms). 

LIQUOR   PHOSPHORI.    N.    F. 

Solution   of   Phosphorus 

[Thompson's  Solution  of  Phosphorus] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
phosphorus,  absolute  alcohol,  spirit  of  pepper- 
mint and  glycerin.     About  l-24th  of  a  grain 
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of  phosphorus  is  contained  in  1  fluidrachm  of 
finished  solution.  It  is  used  as  a  tonic  and 
stimulant  in  nervous  diseases. 

Average  dose:    0.65  Cc.  (10  minims). 

LIQUOR    PICIS    ALKALINUS.    N.    F. 
Alkaline  Solution  of  Tar 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  P.    It  contains  about 
r  cent,  of  tar  and  12.5  per  cent,  of  potas- 
sium  hydroxide   in   water.     It  is  used  in  skin 
diseases  as  an  external  application. 

LIQUOR    POTASS/C    CHLORINAT/C.    N.    F. 

Solution    of   Chlorinated    Potassa 

[Liquor  Potassa:  Chloratae,  Javeile  Water] 

In  the  Latin  title  in  the  3d  ed.  X.  F.  the 
word    u Chlorate"   was   changed    to   "  Chlori- 

natSB."  The  formula  for  this  solution  does  not' 
differ  from  that  of  the  2d  ed.  N.  F.  It  is  made 
from  potassium  carbonate,  chlorinated  lime  and 
water.    It  is  used  as  a  disinfectant. 

LIQUOR  POTASSII  ARSENATIS   ET 
BROMIDI.   N.   I. 

Solution  of  Potassium  Arsenate  and  Bromide 

[Liquor  Arseni  Bromidi,  Solution  of  Bromide 

of  Arsenic,  Clemens's  Solution] 

The   formula   for  lution  differs  from 

that  of  the  2d  <  d.  N.  F..  the  quantity  of  | 
siiiin    bicarboi  led    four-fold. 

Ii    contains  the  equivalent  of   1    per  eent  of 
arsenic  triozide  in  the  form 
nate  and  bromide,  in  1  fluidrachm  of  the  Si 
solution.    Ii  i-  used  as  an  alterative  and  in  the 
treatment    of    dial.. 

rage  dose:    0.2  Cc.   (3 

LIQUOR  SACCHARIN!.  N.  F. 
Solution   of  Saccharin 

The  formula  for  this  solution  does  not  differ 
from  (hat  ol  the  2d  ed.  X.  P.,  except  that  the 
quantity  of  sodium  bicarbonate  is  slightly 
increased  in  the  3d  ed.    It  is  used  as  a  bwi 

ing  solution. 

LIQUOR  SERIPARUS.  N.  F. 
Liquid   Rennet 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  X.  P.,  except  a  slight 
variation  in  the  proportion  of  alcohol  and 
water.     It  is  used  to  coagulate  milk. 

LIQUOR  SODII  ARSENATIS,  PEARSON.  N.F. 
Pearson's  Solution  of  Sodium  Arsenate 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  X.  F.  This  prepara- 
tion should  not  be  confounded  with  the  Liquor 


Sodii  Arsenatis,  TJ.  S.  P.,  which  is  ten  times 
stronger  than  Pearson's  Solution.  It  contains 
about  l-6th  per  cent,  of  crystallized  sodium 
arsenate  or  about  l-10th  per  cent,  of  anhy- 
drous sodium  arsenate.  Whenever  it  is  pre- 
scribed or  dispensed,  the  name  "  Pearson " 
should  be  specified,  to  avoid  serious  mistakes. 
It  is  used  as  an  alterative. 

Average  dose:    0.2  Cc.  (3  minims). 

LIQUOR  SODII  BORATIS  COMPOSITUS. 

N.  F. 

Compound   Solution  of  Sodium   Borate 

[Dobell's  Solution] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  X.  P.  It  contains  about 
1.5  per  cent,  each  of  sodium  borate  and  sodium 
bicarbonate  and  0.3  per  cent,  of  phenol,  with 
glycerin  and  water.  It  is  an  alkaline,  antiseptic 
solution,   to  be   used   externally. 

LIQUOR  SODII  CARBOLATIS.  N.  F. 
Solution    of    Sodium    Carbolate 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  X.  P.  It  contains  50 
per  cent,  of  phenol  in  combination  with  3.5 
per  cent,  of  sodium  hydroxide  and  water.  It 
i  eternally  as  an  antiseptic.  It  is  not 
to  t.e  confounded  with  the  proprietary  prepara- 
tion known  as  "phenol  sodique." 

LIQUOR    SODII    CITRATIS.   N.    F. 

Solution    of    Sodium    Citrate    [Mistura    Sodil 

Citratis,  Saturatio,  Potio  Riveri,  (j.  P.] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  X.  P.  It  is  made  with 
2  per  Cent  of  citric  acid  and  2.5  per  cent,  of 
sodium   bicarbonate   in   water.     Used   in   febrile 

A  (2  fluidrachms). 

LIQUOR   SODII   CITRO-TARTRATIS 

EFFERVESCENS.  N.  F. 

Effervescent    Solution    of    Sodium    Citro- 

Tartrate   [Tartro-Citric  Lemonade] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
proportion  of  water  is  slightly  increased.  It  is 
from  sodium  bicarbonate,  tartaric  acid, 
citric  acid,  syrup  of  citric  acid  and  water.  Used 
as  a  laxative. 

Average  doie:  The  contents  of  a  bottle 
(containing  about  12  fl.  oz.). 

LIQUOR  SODII  OLEATIS.  N.  F. 
Solution    of    Sodium    Oleate 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.    It  contains  about 
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6.25  per  cent,  of  white  castile  soap  dissolved 
rater.     It   is   used  in  the   preparation  of 


in   water, 
oleates. 


LIQUOR  STRYCHNIN/E  ACETATIS.  N.  F. 
Solution    of    Strychnine   Acetate 
[Hall's  Solution  of  Strychnine] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  This  preparation 
should  not  be  con  founded  with  the  Liquor 
Strychninae  Hydrochloridi  of  the  British 
Pharmacopoeia,  which  is  much  stronger.  Solu- 
tion of  strychnine  acetate  is  made  from  strych- 
nine acetate,  diluted  acetic  acid,  alcohol,  com- 
pound tincture  of  cardamom  and  water.  About 
§  of  a  grain  of  strychnine  acetate  is  contained 
in  1  fluidrachm  of  the  finished  solution.  It  is 
used  as  a  cardiac  stimulant  and  tonic. 

Average  dose:    0.6  Cc.  (10  minims). 

LIQUOR  ZINCI  ET  ALUMINI  COMPOSITUS. 

N.  F. 

Compound  Solution  of  Zinc  and  Aluminum 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  about 
20  per  cent,  of  zinc  sulphate  and  aluminum  sul- 
phate, with  betanaphthol,  oil  of  thyme  and 
water.  It  is  used  externally  as  an  astringent 
and  disinfectant. 

LIQUOR  ZINCI  ET  FERRI  COMPOSITUS. 

N.  F. 

Compound  Solution  of  Zinc  and  Iron 

[Deodorant  Solution] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
replacing  of  diluted  hypophosphorous  acid  by 
30  per  cent,  hypophosphorous  acid.  It  contains 
20  per  cent,  each  of  zinc  sulphate  and  ferrous 
sulphate,  6.5  per  cent,  of  copper  sulphate,  with 
betanaphthol,  oil  of  thyme,  hypophosphorous 
acid  and  water.  It  is  used  as  an  antiseptic  and 
astringent  solution. 

LIQUOR  ZINGIBERIS.  N.  F. 

Solution  of  Ginger 
[Soluble  Essence  of  Ginger] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  an  aqueous 
solution  of  ginger  made  from  33.5  per  cent,  of 
fluidextx-act  of  ginger.  10  per  cent,  of  powdered 
pumice,  and  water.  Intended  to  mix  with  water 
or  syrup  without  precipitation. 

Average  dose:    3  Cc.  (45  minims). 

LOTIO  ADSTRINGENS.  N.  F. 
Astringent  Lotion  [Warren's  Styptic] 

The  formula  for  this  lotion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.    It  contains  about 


38  per  cent,  of  sulphuric  acid,  31  per  cent, 
each  of  oil  of  turpentine  and  alcohol.  It  is 
used   as   an   astringent   and   styptic. 

LOTIO  FLAVA.  N.  F. 

Yellow  Lotion 

[Yellow  Wash,  Aqua  Phagedasnica  Flava] 

The  formula  for  this  lotion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  about 
0.3  per  cent,  of  corrosive  mercuric  chloride  in 
lime  water  slightly  diluted  with  water.  It  is 
used  externally  in  skin  diseases. 

LOTIO  NIGRA.  N.  F. 

Black  Lotion 

[Black  Wash,  Aqua  Phagedaenica  Nigra] 

In  this  lotion  the  proportion  of  mild  mer- 
curous  chloride  was  increased  in  the  3d  ed. 
N.  F.  It  contains  now  0.875  per  cent,  (for- 
merly 0.75  per  cent.)  of  mild  mercurous  chloride 
in  lime  water  slightly  diluted  with  water.  It  is 
used  externally  in  skin  diseases. 

LOTIO  PLUMBI  ET  OPII.  N.  F. 
Lotion  of  Lead  and  Opium 
[Lead  and  Opium  Wash] 

The  formula  for  this  lotion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  1.75 
per  cent,  of  lead  acetate  and  3.5  per  cent,  of 
tincture  of  opium  in  water.  It  is  used  as  an 
astringent  and  sedative  external  application. 

MAGMA  MAGNESI/E.  N.  F. 
Magnesia  Magma   [Milk  of  Magnesia] 

This  is  a  new  preparation  in  the  3d  ed.  N.  F. 
It  is  made  from  magnesium  sulphate,  sodium 
hydroxide  and  water.  About  3  grains  of  mag- 
nesium hydroxide  are  represented  by  1  flui- 
drachm of  the  magma.    It  is  used  as  an  antacid. 

Average  dose:    8  Cc.  (2  fluidrachms). 

MISTURA  ACACI/E.  N.  F. 

Mixture  of  Acacia 

[Mixtura  Gummosa,  G.  P.  I.J 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  contains 
7.5  per  cent,  each  of  acacia  and  sugar  in  water. 
It  is  used  as  a  demulcent. 

MISTURA  ADSTRINGENS  ET  ESCHARO- 

TICA.  N.  F. 

Astringent  and  Escharotic  Mixture 

[Villate's  Solution] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  is  made 
from  solution  of  lead  subacetate,  copper  sul- 
phate, zinc  sulphate   and   diluted   acetic   acid. 
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The  solution  is  filtered  from  the  precipitated 
lead  sulphate.  It  is  used  externally  as  an 
astringent  and  escharotic. 

MISTURA  AMMONII  CHLORIDI.  N.  F. 

Mixture  of  Ammonium  Chloride 
[Mistura,  or  Mixtura,  Solvens  Simplex] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  2."> 
per  cent,  each  of  ammonium  chloride  and  puri- 
fied extract  of  glycyrrhiza  in  water.  It  is  used 
as  an  expectorant. 

Average  dose:    8  Cc.  (2  fiuidrachms). 

MISTURA  CAMPHOR/E  ACIDA.  N.  F. 

Acid  Camphor  Mixture 

[Mistura  Antidysenterica,  Hope's  Mixture] 

The  formula  for  this  mixture  does  not  differ 

from  that  of  the  2<1  ed.  X.  F.     It  contains  1.75 

per  cent,  of  nitric  acid,  1.2  per  cent,  of  tincture 
of  opium  in  camphor  water  It  is  used  as  an 
antispasmodic  and  astringent. 

Average  done:    8  Cc  (2  iluidraclin 

MISTURA  CAMPHORS  AROMATICA.  N.  F. 

Aromatic  Camphor  Mixture  [Parrish's 

Camphor  Mixture] 

The  formula  for  this  mixture  does  not  differ 
from  thai  of  the  2d  ed.  N.  F.  It  contains  25 
per  cent,  hi  compound  tincture  of  lavender,  3..~> 
per  cent,  of  sugar,  and  camphor  water.  It  is 
used  in  diarrhua  as  a  carminative 

Average  dose:   8  Cc.  (2  fluidraehme 

MISTURA  CARMINATIVA.  N.  F. 
Carminative  Mixture  [Dalby's  Carminative] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  X.  F.  It  is  made 
from  magnesium  carbonate,  potassium  carbon- 
ate, tincture  of  opium,  oils  of  caraway,  fennel 
and  peppermint,  with  syrup  and  water.  About 
J  of  a  grain  of  opium  is  represented  in  1  flui- 
drachrn  of  the  finished  mixture.  It  is  used  as  a 
carminative. 

Average  dose:    Infants,  0.5  Cc.   (8  minims). 

MISTURA   CHLORALI    ET   POTASSII   BRO- 

MIDI  COMPOSITA.  N.  F. 

"  Chloral  and  Bromide  Compound  " 

The  formula  for  this  mixture  differs  from 
that  of  the  2d  ed.  N.  F.  in  the  reduction  of  the 
quantities  of  hydrated  chloral  and  potassium 
bromide,  the  omission  of  tincture  of  quillaja 
and  alcohol,  and  the  introduction  of  powdered 
pumice,  in  order  to  make  a  more  satisfactory 
solution.  About  12  grains  each  of  hydrated 
chloral  and  potassium  bromide,  and  j  grain 
each  of  the  extracts  of  Indian  cannabis  and 


hyoseyamua  are  represented  in  1  fluidrachm  of 
the  finished  mixture.  It  is  used  as  a  sedative 
and  hypnotic. 

Average  dose:    4  Cc.   (1  fluidrachm). 

MISTURA    CHLOROFORMI    ET    CANNABIS 
INDIC/E  COMPOSITA.  N.  F. 

Compound  Mixture  of  Chloroform  and  Canna- 
bis Indica  [Chloroform  Anodyne] 

The  proportions  of  tinctures  of  Indian  canna- 
bis and  capsicum  were  materially  reduced  in 
the  3d  ed.  N.  F.,  and  ether  somewhat  increased. 
It  contains  chloroform,  ether,  tincture  of  Indian 
cannabis,  tincture  of  capsicum,  morphine-  sul- 
phate, oil  of  peppermint,  glycerin,  water  and  » 
alcohol.  About  7  A  minims  of  chloroform,  1 1 
minims  of  tincture  of  Indian  cannabis,  2  min- 
ims of  tincture  of  capsicum,  1— 7th  of  a  grain 
of  morphine  sulphate,  are  represented  in  1 
fluidrachm  of  the  finished  mixture.  It  is  used 
in  diarrhoea  and  cholera. 

Average  dose:    2  Cc.  (30  minims). 

M1STUR/E  CONTRA  DIARRH03AM.  N.  F. 
Diarrhoea  Mixtures 

1.  OhoUra  Mixture.    "Sun  Mixture." — This 

mixture  contains  tincture  of  opium,  tincture  of 
capsicum,    tincture   of    rhuhaih,   spirit    of   cam- 
phor, spirit  of  peppermint  and  alcohol. 
Average  dose:   2  Cc.  (30  minima;). 

2.  Squibb'e  Diarrhoea  Mixture.    This  mixture 

contains  tinctures  of  opium  and  capsicum,  spirit 

of  camphor,  ehloroform  and  alcohol. 
Averagt  dose:   2  Cc.  (30  minims). 

3.  Loomie'i  Diarrhea  Mixture. — This  mixture 
contains  tinctures  of  opium  and  rhuhaih,  com- 
pound tincture  of  gambir,  oil  of  sassafras  and 
compound  tincture  of  lavender. 

Average  dose:   2  Ce.  (30  minima). 

4.  Thiemann's  Diarrhoea  Mixture. —Tins 
mixture  contains  wine  of  opium,  tincture  of 
valerian,  ether,  oil  of  peppermint,  lluidextract 
of  ipecac  and  alcohol. 

Average  dose:   2  Cc.  (30  minims). 

5.  Velpeau'e  Diarrhoea  Mixture. — This  mix- 
ture contains  camphor,  tincture  of  opium,  and 
compound  tincture  of  gambir. 

Average  dose:    2  Cc.  (30  minims). 

MISTUR/E  COPAIB/E.  N.  F. 
Copaiba  Mixtures 

In  the  3d  ed.  N.  F.  the  word  "  composita " 
in  the  Latin  title  and  the  word  "  compound " 
in  the  English  name  as  found  in  the  2d  ed.  N. 
F.  does  not  appear. 

1.  Lafayette  Mixture. — The  quantities  of  so- 
lution of  potassium  hydroxide  and  syrup  were 
slightly  decreased  in  the  3d  ed.  N.  F.  in  this 
mixture,  and  mucilage  of  acacia  substituted  for 
mucilage  of  dextrin.  The  mixture  contains 
copaiba,  spirit  of  nitrous  ether,  compound  tine- 
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ture  of  lavender,  solution  of  potassium  hydrox- 
ide, syrup,  and  mucilage  of  acacia.  It  is  used 
in  the  treatment  of  gonorrhoea. 

Average  dose:    8  Cc.  (2  fluidrachms). 

2.  Chapman's  Mixture. — The  quantity  of 
tincture  of  opium  was  sliehtlv  increased  (from 
30  to  32  Cc.)  in  the  3d  ed.  N.  F.  This  mixture 
contains  copaiba,  spirit  of  nitrous  ether,  com- 
pound tincture  of  lavender,  tincture  of  opium, 
mucilage  of  acacia  and  water.  Used  in  the 
treatment  of  gonorrhu-a. 

Average  dose:    4  Co.  (1  fluidrachm). 

MISTURA  GUAIACI.  N.  F. 
Mixture  of  Guaiac 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F. ;  it  contains 
2.5  per  cent,  each  of  guaiac  and  sugar,  with 
acacia  and  cinnamon  water.  It  is  used  in  the 
treatment  of  rheumatism. 

Average  dose:    16  Cc.  (4  fluidrachms). 

MISTURA  OLEI  PICIS.  N.  F. 

Mixture  of  Oil  of  Tar 
[Mistura  Picis   Liquids,  Tar  Mixture] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  puri- 
fied extract  of  glycyrrhiza,  oil  of  tar,  sugar, 
chloroform,  oil  of  peppermint,  alcohol,  and 
water.    It  is  used  as  an  expectorant. 

Average  dose:    8  Cc.  (2  fluidrachms). 

MISTURA  OLEO-BALSAMICA.  N.  F. 

OIeo=balsamic   Mixture    [Mixtura  01eoso= 

balsamica,  G.  P.;  Balsamum  Vitae  Hoffmanni] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  the 
oils  of  lavender,  thyme,  lemon,  nutmeg,  orange 
flowers,  cloves  and  cinnamon,  with  balsam  of 
Peru  and  alcohol.  It  is  used  as  a  stimulant 
and  carminative. 

MISTURA  PECTORALIS,  STOKES.  N.  F. 
[Stokes's  Expectorant] 

The  name  of  this  mixture  was  changed  in  the 
3d  ed.  N.  F.;  it  was  formerly  Mistura  Expec- 
torans,  Stokes.  Ammonia  water  has  been  added 
to  the  formula,  and  the  quantity  of  water 
decreased.  It  is  made  from  ammonium  carbon- 
ate, the  fluidextracts  of  senega  and  squill,  cam- 
phorated tincture  of  opium,  ammonia  water, 
water  and  syrup  of  tolu.  It  is  used  as  an 
expectorant. 

Average  dose:   4  Cc.  (1  fluidrachm). 

MISTURA  RHEI  COMPOSITA.  N.  F. 

Compound  Mixture  of  Rhubarb 

[Squibb's  Rhubarb  Mixture] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.    It  is  made  from 


the  fluidextracts  of  rhubarb  and  ipecac,  sodium 
bicarbonate,  glycerin  and  peppermint  water.    It 
is  used  as  an  antacid  and  laxative. 
Average  dose:    8  Cc.  (2  fluidrachms). 

MISTURA  SASSAFRAS  ET  OPII.  N.  F. 

Mixture  of  Sassafras  and  Opium 

[Mistura  Opii  Alkalina,  Godfrey's  Cordial] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  About  2  minims 
of  tincture  of  opium  are  contained  in  1  flui- 
drachm of  the  finished  mixture.  It  is  used  as 
a  carminative. 

Average  dose:  Infants,  0.65  Cc.  (10  minims). 

MISTURA  SOD/E  ET   MENTHA.  N.   F. 

Mixture  of  Soda  and  Spearmint 

[Soda  Mint] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F. ;  it  contains  5  per 
cent,  of  sodium  bicarbonate,  with  aromatic 
spirit  of  ammonia  and  spearmint  water.  It  is 
antacid  and  carminative. 

Average  dose:    8  Cc.  (2  fluidrachms). 

MISTURA  SPLENETICA.  N.  F. 

Splenetic  Mixture 

[Spleen  Mixture,  Gadberry's  Mixture] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
ferrous  sulphate,  quinine  sulphate,  nitric  acid, 
potassium  nitrate  and  water.  It  is  used  in 
malarial  fever  as  an  antiperiodic. 

Average  dose:   4  Cc.  (1  fluidrachm). 

MISTURA  SULPHURICA  ACIDA.  N.  F. 

Sulphuric  Acid  Mixture   [Mixtura  Sulphurica 

Acida,  G.  P.;  Haller's  Acid  Elixir] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  25 
per  cent,  of  sulphuric  acid  in  alcohol.  It  is  an 
antihidrotic  and  astringent  mixture. 

Average  dose:    0.5  Cc.  (8  minims). 

MUCILAGO  CHONDRI.  N.  F. 
Mucilage  of  Irish  Moss 

The  formula  for  this  mucilage  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  3  per 
cent,  of  Irish  moss  in  water.  It  is  used  as  an 
emulsifying  agent  and  demulcent. 

MUCILAGO  DEXTRINI.  N.  F 
Mucilage  of  Dextrin 

The  formula  for  this  mucilage  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  consists  of  33.5 
per  cent,  of  dextrin  in  water,  and  is  used  in 
preparing  emulsions. 
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MUCILAGO  SALEP.  N.  F. 
Mucilage  of  Salep 

The  formula  for  this  mucilage  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  about 
1  per  cent,  of  powdered  salep  in  water.  It  is 
used  as  a  demulcent. 

OLEA  INFUSA.  N.  F. 
Infused  Oils 

The  formula  for  these  is  a  general  one. 
The  infused  oils  are  made  from  the  dried  herb, 
alcohol,  ammonia  water,  lard  oil  and  cotton 
seed  oil. 

OLEATUM  ACONITIN/E.  N.  F. 
Oleate  of  Aconitine 

The  formula  for  this  oleate  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  a  solution 
of  2  per  cent,  of  aconitine  in  oleic  acid.  It 
should  be  used  with  care  in  the  external  treat- 
ment of  neuralgia. 

OLEATUM  ZINCI.  N.  F. 
Zinc  Oleate 

The  formula  for  this  oleate  docs  not  differ 
from  that  of  the  2d  ed.  K.  P.  li  is  a  powder 
made  from  crystallized  zinc  acetate,  solution 
of  sodium  oleate  and  water.  (Joed  externally 
as  an  astringent. 

OLEOSACCHARA.  N.  F. 
Oil-Sugars   [Elsosacchara,  G.  P.] 

The  general  formula  for  this  class  of  prep, 
■rations'  does  not  differ  from  that  of  the  2d  ed. 
N.  F.  Oil-sugars  are  made  by  triturating 
volatile  oils  with  sugar,  and  are  used  as  vehicles. 

OLEUM  CARBOLATUM.  N.  F. 
Carbolized  Oil 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  is  made 
by  dissolving  5  per  cent,  of  phenol  in  cotton 
seed  oil.     Used  externally. 

OLEUM   HYOSCYAMI  COMPOSITUM.  N.  F. 

Compound  Oil  of  Hyoscyamus 
[Balsamum  Tranquillans] 

The  formula  for  this  oil  does  not  differ  from 
that  of  the  2d  ed.  N.  F.  It  is  made  from  the 
•oils  of  absinth,  lavender,  rosemary,  sage  and 
thyme,  with  infused  oil  of  hyoscyamus.  It  is 
used  as  an  anodyne. 


OXYMEL  SCILL/E.  N.  F. 
Oxymel  of  Squill 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  is  made 
from  1  part  of  vinegar  of  squill  and  two  parts 
of  honey.     Used  as  an  expectorant. 

Average  dose:    4  Cc.  (1  fluidrachm). 

PAST/E  DERMATOLOGIC/E.  N.  F. 
Dermatologic  Pastes 

Under  this  head  are  included  formulas  for 
seven  dermatological  pastes,  which  are  new 
preparations  in  the  3d  ed.  N.  F.  They  are  as 
follows : 

1.  Pasta  Derlrinata.  "  Dcrtrinatcd  Paste." 
This  is  made  from  dextrin,  glycerin  and  dis- 
tilled water.     Used  as  a  vehicle. 

2.  Pasta  Ickthyoli,  Vnna.  "  Unna's  Ichthyol 
Paste.'' — This  Is  made  from  ammonium  ichthy- 
olsnlphonate  and  dextrinated  paste.  Used  in 
skin  disss 

3.  Pasta  NaphthoU,  Lassar.  "  Lassar's  Naph- 
t)ml  P<Ute." — This   is  made   from   betanaphthol, 

precipitated  sulphur,  petrolatum  and  soft  soap. 

4.  Pasta  Resorrini  Milis,  Lassar.  "Lassar's 
Mihl  :  Paste."—  This  is  made  from  rcsor- 
cinoL  zinc  oxide  starch   and   liquid   petrolatum. 

5.  Pasta  Ztiv,,  Lassar.  "Lassar's  Zhic- 
Salutjl  Paste."— This  is  made  from  salicylic 
acid,   zinc   oxide,   starch   and   white    petrolatum. 

6.  Pasta  Zim-i  Mollis,  Utma.  "Unna's  Soft 
Zinc  Paste."  This  is  made  from  zinc  oxide, 
calcium   carbonate,   linseed   oil   and   lime  water. 

7.  Pasta  Zind  Sulfurata,  Vnna.  "  Unna's 
Sul  pit  mated  Znn  Paste? — This  is  made  from 
zinc  oxide,  precipitated  sulphur,  silicic  acid  and 
benaotnated  lard. 

PEPSINUM  AROMATICUM.  N.  F. 
Aromatic  Pepsin 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  P.  It  is  made 
from  saceharated  pepsin  (U.  S.  P.  1890),  aro- 
matic fluidextract.  tartaric  acid  and  sodium 
chloride.     It  is  used  for  indigestion. 

Art  rage  dose:    2  Gm.  (.'50  grains). 

PETROLATUM  SAPONATUM  LIQUIDUM. 

N.  F. 

Liquid  Saponated  Petrolatum 
["  Liquid  Petrox  "] 

This  is  a  new  preparation  in  the  3d  ed.  N.  F. 
It  is  made  from  liquid  petrolatum,  oleic  acid 
and  spirit  of  ammonia,  and  is  used  as  a  vehicle 
for  external  application. 
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PETROLATUM  SAPONATUM  SPISSUM. 

N.  F. 

Solid  Saponated  Petrolatum 

["  Solid  Petrox  "] 

This  is  a  new  preparation  in  the  3d  ed.  N.  F. 
It  is  made  from  petrolatum,  oleic  acid  and  spirit 
of  ammonia,  and  is  used  as  a  vehicle  for 
ointments. 

PILULE  AD  PRANDIUM.  N.  F. 
Dinner  Pills 

1. — The  3d  ed.  N.  F.  recommends  that  when 
dinner  pills  are  prescribed,  the  official  pills  of 
aloes  and  mastic  should  be  dispensed. 

Dose  of  dinner  pills,  1  or  2. 

2.  Chapman's  Dinner  Pill. — The  formula  for 
this  pill  does  not  differ  from  that  of  the  2d  ed. 
N.  F.  Each  pill  contains  1A  grains  of  puritied 
aloes,  li  grains  of  mastic,  1  gram  of  ipecac  and 
about    i    minim   of    oil    of    fennel. 

3.  Cole's  Dinner  Pill. — -The  formula  for  this 
pill  does  not  differ  from  that  of  the  2d  ed. 
N.  F.  Each  pill  contains  1  and  £  of  a  grain 
each  of  purified  aloes,  mass  of  mercury,  and 
jalap  and  l-50th  of  a  grain  of  antimony  and 
potassium  tartrate. 

4.  Hall's  Dinner  Pill. — The  formula  for  this 
pill  does  not  differ  from  that  of  the  2d  ed.  N.  F. 
Each  pill  contains  1  grain  each  of  purified 
aloes,  extract  of  glycyrrhiza,  soap,  and  molas- 
ses. 

PILULE  ALOES  ET  PODOPHYLLI  COM- 
POSITE. N.  F. 
Compound  Pills  of  Aloes  and  Podophyllum 
[Janeway's  Pills] 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains 1  grain  of  purified  aloes,  £  grain  resin  of 
podophyllum,  \  grain  of  extract  of  belladonna 
leaves,  and  \  of  a  grain  of  extract  of  nux 
vomica.    They  are  used  as  a  laxative. 

PILUL/E  ALOINI  COMPOSITE.  N.  F. 
Compound  Pills  of  Aloin 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains i  grain  of  aloin,  J  grain  of  resin  of  podo- 
phyllum, I  grain  of  extract  of  belladonna 
leaves.     Cathartic. 

PILUL/E  ALOINI,   STRYCHNINE  ET  BEL- 

LADONN/E.  N.  F. 

Pills  of  Aloin,  Strychnine  and  Belladonna 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains i  grain  of  aloin,  l-120th  grain  of  strych- 
nine, and  £  grain  of  extract  of  belladonna 
leaves.    Used  as  a  laxative  and  tonic. 


PILULE  ALOINI,  STRYCHNINE  ET  BEL- 
LADONNE  COMPOSITE.  N.  F. 

Compound  Pills  of  Aloin,  Strychnine  and 
Belladonna 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains I  grain  of  aloin,  l-120th  grain  of  strych- 
nine, J  grain  of  extract  of  belladonna  leaves, 
and  I  grain  of  extract  of  cascara  sagrada. 
Used  as  a  tonic  and  laxative. 

PILULE  ANTIDYSPEPTICE.  N.  F. 
Antidyspeptic  Pills 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains l-40th  grain  of  strychnine,  l-10th  grain 
of  ipecac,  l-10th  grain  of  extract  of  belladonna 
leaves,  2  grains  of  mass  of  mercury,  and  2 
grains  of  compound  extract  of  coloeynth.    Used 


PILULE  ANTINEURALGICE.  N.  F. 
Antineuralgic  Pills 

1.  Gross'  Antineuralgic  Pills. — The  formula 
for  these  pills  does  not  differ  from  that  of  the 
2d  ed.  N.  F.  Each  pill  contains  2  grains  of 
quinine  sulphate,  l-20th  grain  of  morphine  sul- 
phate, l-30th  grain  of  strychnine,  l-20th  grain 
of  arsenic  trioxide,  and  £  grain  of  extract  of 
aconite  leaves  (U.  S.  P."  1870).  Used  for 
neuralgia. 

2.  Broun  Sequard's  Antineuralgic  (or  Neu- 
ralgia) Pills. — The  formula  for  these  pills  does 
not  differ  from  that  of  the  2d  ed.  N.  F.  Each 
pill  contains  §  grain  of  extract  of  hyoscyamus, 
§  grain  of  extract  of  conium,  £  grain  of  extract 
of  ignatia  (U.  S.  P.  1870),  £  grain  of  extract 
of  opium,  i  grain  of  extract  of  aconite  leaves 
(U.  S.  P.  1870),  £  grain  of  extract  of  Indian 
cannabis,  £  grain  of  extract  of  stramonium,  and 
l-6th  grain  of  extract  of  belladonna  leaves. 
Used  in  neuralgia. 

PILULE  ANTIPERIODICE.  N.  F. 
Antiperiodic  Pills  [Warburg's  Pills] 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains 1  grain  of  extract  of  aloes,  £  grain  of 
rhubarb,  £  grain  of  angelica  seed,  £  grain  of 
elecampane,  £  grain  of  saffron,  £  grain  of  fen- 
nel, 4  grain  of  zedoary  root,  £  grain  of  cubebs, 
J  grain  of  myrrh,  &  grain  of  white  agaric,  & 
grain  of  camphor,  1  and  2-5th  grains  of 
quinine  sulphate,  with  a  sufficient  quantity  of 
extract  of  gentian  to  form  a  mass. 

"Warburg's  Pills  without  aloes  have  the  same 
composition,  except  that  the  extract  of  aloes  k 
omitted.    Used  as  an  antiperiodic. 

Dose,  1  to  3  pills  one  to  three  times  daily. 
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PILUL^E  COLOCYNTHIDIS  COMPOSITE. 

N.  F. 

Compound    Pills   of   Colocynth    [Pilulae 

Cocciae,  Cochia  Pills] 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains l-6th  grain  of  extract  of  colocynth,  2 
grains  of  purified  aloes,  2  grains  of  resin  of 
scammony  and  £  minim  of  oil  of  cloves.  Used 
as  a  cathartic. 

PILUL/E  COLOCYNTHIDIS  ET  HYOSCYAMI. 

N.  F. 

Pills    of   Colocynth   and    Hyoscyamus 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains l-10th  grain  of  extract  of  colocynth,  1J 
grains  of  purified  aloes,  1£  grains  of  resin  of 
scammony,  l-6th  minim  of  oil  of  cloves,  and  1$ 
grains  of  extract  of  hyoscyamus.  Used  as  a 
cathartic. 

PILUL/E  COLOCYNTHIDIS  ET  PODO- 

PHYLLI.  N.  F. 

Pills  of  Colocynth  and  Podophyllum 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains 2i  grains  of  compound  extract  of  colo- 
cynth, and  .}  grain  of  resin  of  podophyllum. 
Used  as  a  cathartic. 

PILUL/E  GLONOIM.  N.  F. 
Pills  of   Qlonoin    [Pills  of   Nitroglycerin] 

The  formula  for  these  piUa  doei  n<>1  differ 
from  that  of  the  2d  ed.  N.  V.  They  are  made 
from  spirit  of  glyceryl  trinitrate,  althaea  and 
confection  of  rose.  Electa  pill  contains  l-100tli 
grain    of    nitroglycerin.      I  ■    cardiac 

stimulant. 

PILUL/E  LAXATIV/E  POST  PARTUM.  N.  F. 

Laxative  Pills  after  Confinement 

[Barker's  Post  Partum  Pills] 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains lj$  grains  of  compound  extract  of  colo- 
cynth, 5-6th  grain  of  purified  aloes,  5-12th 
grain  of  extract  of  nux  vomica,  1-1 2th  grain 
of  resin  of  podophyllum,  l-12th  grain  of  ipe- 
cac, and  1£  grains  of  extract  of  hyoscyamus. 
Used  as  a  cathartic. 

PILUL/E  METALLORUM.   N.  F. 

Metallic  Pills   [Pilulae   Metallorum  Amarae, 

Bitter  Metallic  Pills] 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.     Each  pill  con- 


tains 1  grain  of  reduced  iron,  1  grain  of  qui- 
nine sulphate,  l-20th  grain  of  strychnine,  and 
l-20th  grain  of  arsenic  trioxide.  Used  as  a 
tonic. 

Aitkeris  Tonic  Pills  are  somewhat  weaker, 
each  pill  containing  5  grain  of  reduced  iron,  1 
grain  of  quinine  sulphate,  l-50th  grain  of 
strychnine,  and  l-50th  grain  of  arsenic  trioxide. 
Used  as  a  tonic. 

PILUL/E  OPII  ET  CAMPHOR/E.  N.  F. 
Pills  of  Opium  and  Camphor 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains 1  grain  of  pow-dered  opium  and  2  grains 
of  camphor.  Used  as  an  anodyne  and  astringent. 

PILUL/E  OPII  ET  PLUMBI.  N.  F. 
Pills  of  Opium  and  Lead 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains 1  grain  of  powdered  opium  and  1  grain 
of  lead  acetate.  Deed  as  an  anodyne  and 
astringent. 

PILUL/E  QUADRUPLICES.  N.  F. 

Ouadruplex  Pills   [Quatuor  Pills,  Pilulae  Ferri 

et  Quinina;  Composite] 

The  formula  for  these  pills  docs  not  differ 
from  that  of  the  2d  ed.  N.  K.  Each  pill  con- 
tains l  grain  each  of  dried  ferrous  sulphate, 
quinine  sulphate,  purified  aloes,  with  j  ■ 
of  extract  of  qui  vomica,  and  sufficient  extract 
of  gentian  bo  form  ■  mass.    \  tonic 

and   laxative. 

PILUL/E  TRIPLICES.  N.  F. 
Triplex  Pills  [Pilula  Triplex] 

1. — The  formula  for  these  pills  does  not  differ 
from  thai  of  the  2d  ed.  N.  P.  Each  pill  con- 
tains 2  grains  of  purified  aloes,  1  grain  of  mass 
of  mercury  and  i  grain  of  resin  of  podophyl- 
lum.   I  Bed  as  a  cathartic  and  eholagogue. 

2.  Francis'  Triplex  Pill. — The  formula  for 
not  differ  from  that  of  the  2d  ed. 
N.  F.  Each  pill  contains  5-6th  grain  of  puri- 
fied aloes,  ."j-Gth  grain  of  scammony,  5-6th  grain 
of  mass  of  mercury,  l-20th  minim  of  croton 
oil,  2  minim  of  oil  of  caraway,  and  sufficient 
tincture  of  aloes  and  myrrh  to  form  a  mass. 
Used  as  a  cathartic. 

PULVIS  ACACI/E  COMPOSITUS  N.  F. 

Compound  Powder  of  Acacia 

[Pulvis  Gummosus,  G.  P.] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution  of   parts   for  grammes.     It   contains 
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50  per  cent,  of  powdered  acacia,  34  per  cent, 
of  powdered  glycyrrhiza,  and  1G  per  cent,  of 
powdered  sugar. 

PULVIS  ALOES  ET  CANELL/E.  N.  F. 

Powder  of  Aloes  and  Canella 

["Hiera  Picra"] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  far  grammes.  It  contains  80 
per  cent,  of  purified  aloes  and  20  per  cent,  of 
powdered  canella.  It  is  used  as  an  emmena- 
gogue  and  laxative. 

Average  dose:    1  Gm.  (15  grains). 

PULVIS  AMYGDAL/E  COMPOSITUS.  N.  F. 
Compound  Powder  of  Almond 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  X.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains  60 
per  cent,  of  sweet  almond,  30  per  cent,  of  pow- 
dered sugar  and  10  per  cent,  of  powdered 
acacia.  It  is  used  for  extemporaneously  pre- 
paring emulsion  of  almond. 

PULVIS  ANTICATARRHALIS.  N.  F. 
Catarrh  Powder  [Catarrh  Snuff] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  75 
grammes  of  bismuth  subnitrate,  25  grammes  of 
powdered  acacia  and  0.41  gramme  of  morphine 
hydrochloride.    It  is  used  for  catarrh. 

PULVIS  ANTISEPTICUS.  N.  F. 

Soluble  Antiseptic  Powder   [Pulvis 

Antisepticus  Solubilis] 

This  is  a  new  preparation  in  the  3d  ed.  N.  F. 
It  contains  salicylic  acid,  phenol,  eucalyptol, 
menthol,  thymol,  zinc  sulphate  and  powdered 
boric  acid.    It  is  used  as  a  dusting  powder. 

PULVIS  CATECHU  COMPOSITUS.  N.  F. 
Compound  Powder  of  Catechu 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains 
40  per  cent,  of  powdered  gambir,  20  per  cent, 
of  powdered  kino,  20  per  cent,  of  powdered 
krameria,  10  per  cent,  of  powdered  cinnamon, 
and  10  per  cent,  of  powdered  nutmeg.  It  is 
used  in  diarrhoea. 

Average  dose:    1.30  Gm.  (20  grains). 

PULVIS  CRET/E  AROMATICUS.  N.  F. 
Aromatic  Powder  of  Chalk 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution  of   parts  for  grammes.     It  contains 
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8  per  cent,  of  cinnamon,  6  per  cent,  each  of 
saffron  and  nutmeg,  3  per  cent,  of  cloves,  2  per 
cent,  of  cardamom,  23  per  cent,  of  prepared 
chalk  and  52  per  cent,  of  sugar.  It  is  used 
in  diarrhoea. 
Average  dose:   2  Gm.  (30  grains). 

PULVIS  CRET>E  AROMATICUS  CUM  OPIO. 

N.  F. 

Aromatic  Powder  of  Chalk  with  Opium 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  One  grain  of 
powdered  opium  and  39  grains  of  aromatic 
powder  of  chalk  are  contained  in  40  grains  of 
this  preparation.  It  is  used  as  a  sedative  and 
astringent. 

Average  dose:    1  Gm.  (15  grains). 

PULVIS   FERRI   ET  QUININ>E  CITRATIS 
EFFERVESCENS.  N.  F. 

Effervescent  Powder  of   Citrate  of   Iron  and 

Quinine  [Effervescent  Citrate  of 

Iron  and  Quinine] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  is  made 
from  soluble  citrate  of  iron  and  quinine,  sac- 
charated  sodium  bicarbonate  and  saccharated 
tartaric  acid.  About  1  grain  of  soluble  citrate 
of  iron  and  quinine  is  represented  by  90  grains 
of  the  powder.  It  is  used  as  a  chalybeate  and 
tonic. 

Average  dose:    6  Gm.  (90  grains). 

PULVIS  FERRI  PHOSPHATIS  EFFERVES- 
CENS. N.  F. 

Effervescent  Powder  of  Ferric  Phosphate 
[Effervescent  Phosphate  of  Iron] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
word  "  soluble "  is  now  added  to  the  words 
ferric  phosphate,  and  in  the  substitution  of 
parts  for  grammes.  It  contains  soluble  ferric 
phosphate,  saccharated  sodium  bicarbonate  and 
saccharated  tartaric  acid.  About  2  grains  of 
soluble  ferric  phosphate  are  contained  in  90 
grains  of  the  powder.     Used  as  a  chalybeate. 

Average  dose:    6  Gm.  (90  grains). 

PULVIS  HYDRARGYRI  CHLORIDI  MITIS  ET 
JALAP>E.  N.  F. 

Powder  of  Mild  Chloride  of  Mercury  and  Jalap 
[Calomel  and  Jalap] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts   for  grammes.     It  contains 
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34  per  cent,  of  mild  chloride  of  mercury  and  66 
per  cent,  of  jalap.  It  is  cathartic  and 
cholagogue. 

Average  dose:    0.65  Gm.  (10  grains). 

PULVIS  IODOFORMI  COMPOSITUS.  N.  F. 

Compound  Powder  of  Iodoform 

["  Naphthalin  Iodoform  "] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  '2d  ed.  N.  P.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains 
20  per  cent,  of  powdered  iodoform,  30  per 
cent,  of  powdered  boric  acid,  50  per  cent,  of 
powdered  naphthalene,  with  a  little  oil  of  berga- 
mot.     Used  as  an  antiseptic. 

PULVIS  KINO  COMPOSITUS.  N.  F. 
Compound  Powder  of  Kino 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F..  except  in  the  sub- 
stitution of  parti  for  grammes.  It  contains 
75  per  cent,  of  powdered  kino.  5  per  cent  of 
powdered  opium  and  20  per  cent,  of  powdered 
cinnamon.    Used  .is  in  astringent. 

A  i  r id (j r  dote:    1  Gin.  (15  grains). 

PULVIS  MYRIC/C  COMPOSITUS.  N.  F. 

Compound  Powder  of  Bayberry 

[Composition  Powder] 

The  formula  for  this  powder  does  net  differ 
from  that  of  (lie  2d  ed.  I  <  pt  in  the  sub- 

stitution   of    parts    for    grammes.       It    contains 

00  per  cent  of  bayberrj  bark,  •'<"  per  cant,  of 

ginger,  5  per  cent,  of  capsicum  and  5  per  cent, 
of  cloves.  It  is  used  as  a  canninat  i\  e  and 
stimulant. 

A  ri  ranr  (last  :     1   dm.    (  1 5  grains ) . 

PULVIS  PANCREATICUS  COMPOSITUS. 

N.  F. 

Compound  Pancreatic  Powder 
[Peptonizing  Powder] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parti  lor  grammas.  It  contains 
20  per  cent,  of  pancreatin  and  HO  per  cent,  of 
sodium  bicarbonate.  Twenty-five  grains  of  this 
powder  are  sufficient  to  peptonize  1  pint  of 
fresh  cow's  milk.    Used  as  a  digestive. 

PULVIS  PEPSINI  COMPOSITUS.  N.  F. 

Compound  Powder  of  Pepsin 

[Pulvis  Digestivus] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  sac- 
charated  pepsin,  pancreatin,  diastase,  lactic 
acid,  hydrochloric  acid  and  sugar  of  milk. 
Used  as  a  digestive. 

Average  dose:    1  Gm.  (15  grains). 


PULVIS  POTASSII  BROMIDI  EFFERVES- 

CENS.  N.  F. 

Effervescent  Powder  of  Potassium  Bromide 

[Effervescent  Potassium  Bromide] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains 
potassium  bromide,  saccharated  sodium  bicar- 
bonate and  saccharated  tartaric  acid.  About  IB 
•rrains  of  potassium  bromide  are  contained  in 
90  grains  of  finished  powder.  It  is  used  as  a 
nerve  sedative. 

Average  dose:    6  Gm.  (90  grains). 

PULVIS  POTASSII  BROMIDI  EFFERVES- 

CENS  CUM  CAFFEINA.  N.  F. 

Effervescent   Powder   of   Potassium    Bromide 

with  Caffeine  [Effervescent  Potassium 

Bromide  with  Caffeine] 

The  formnla  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains 
potassium  bromide,  caffeine,  saccharated  .sodium 
bicarbonate,  saccharated  tartaric  acid.  About 
1(1  grains  of  potassium  bromide  and  1  grain  <»f 
caffeine  are  contained  in  00  irrains  of  the  lin- 
ished    powder.      Used   as  a   nerve  sedative. 

Atirutii  do*  :   ti  Qbl  (!'"  grains). 

PULVIS   PRO   LACTE  HUMANISATO.  N.  F. 
humanizing  Milk  Powder  ["Milk  Powder"] 

Tliis  is  a  new  powder  in  the  .'hi  ed.  N.  F. 
It     contains    .')..">    par    cent,    of    compound    pan- 

creatic  powder  and  (ML5  per  cent,  of  powdered 

BUgar  of  milk.     This  powder  il  intended   to  bo 

in   preparing  humanised  milk. 

PULVIS  RHEI   ET   MAGNESI/E  ANISATUS. 

N.  F. 

Anisated  Powder  of  Rhubarb  and  Magnesia 

[Compound  Anise  Powder] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  P.  It  contains  35 
per  cent,  of  powdered  rhubarb  and  65  per  cent. 
of  heavy  magnesia,  with  oii  of  anise  and  alco- 
hol.    It   is  laxative  and  carminative. 

Average  dose:    Infants,  0.3  Gm.   (5  grains). 

PULVIS  SALIS  CAROLINI  FACTITII  EFFER- 

VESCENS.  N.  F. 

Effervescent  Powder  of  Artificial  Carlsbad 

Salt    [Effervescent    Artificial    Carlsbad    Salt] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains 
artificial  Carlsbad  salt,  saccharated  sodium 
bicarbonate  and  saccharated  tartaric  acid.  Ninety 
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grains  of  this  powder  dissolved  in  6  fluidounces 
of  water  represents  an  equal  volume  of  Carls- 
bad water  (Sprudel).    Used  as  a  laxative. 
Average  dose:    6  Gm.  (90  grains). 

PULVIS  SALIS  KISSINGENSIS  FACTITII 
EFFERVESCENS.  N.  F. 

Effervescent   Powder   of   Artificial    Kissingen 
Salt  [Effervescent  Artificial  Kissingen  Salt] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains 
artificial  Kissingen  salt,  saccharated  sodium 
bicarbonate,  and  saccharated  tartaric  acid. 
Eighty  grains  of  this  powder  dissolved  in  6 
fluidounces  of  water  represents  an  equal  vol- 
ume of  Kissingeu  water  (Rakoczi).  It  is  an 
alterative. 

Average  dose:   5.5  Gm.  (80  grains). 

PULVIS  SALIS  VICHYANI  FACTITII  EFFER- 
VESCENS. N.  F. 

Effervescent  Powder  of  Artificial  Vichy  Salt 
[Effervescent  Artificial  Vichy  Salt] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains 
artificial  Vichy  salt,  saccharated  sodium  bicar- 
bonate and  saccharated  tartaric  acid.  Fifty- 
seven  grains  of  this  powder  dissolved  in  6  fluid- 
ounces  of  water  represents  an  equal  volume  of 
Vichy  water  (Grande  Grille).    It  is  an  antacid. 

Average  dose:    3.75  Gm.  (57  grains). 

PULVIS  SALIS  VICHYANI  FACTITII  EFFER- 
VESCENS CUM  LITHIO.  N.  F. 

Effervescent  Powder  of  Artificial  Vichy  Salt 

with  Lithium   [Effervescent  Artificial 

Vichy    Salt   with   Lithium] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains 
artificial  Vichy  salt,  lithium  citrate,  saccharated 
sodium  bicarbonate  and  saccharated  tartaric 
acid.  Ninety  grains  of  this  powder  represent 
about  14  grains  of  artificial  Vichy  salt  and  5 
grains  of  lithium  citrate.  It  is  antacid  and  anti- 
lithic. 

Average  dose:    6  Gm.  (90  grains). 

PULVIS  TALCI  SALICYLICUS.  N.  F. 
Salicylated  Powder  of  Talcum 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.     It  contains  3 


per  cent,  of  salicylic  acid,  10  per  cent,  of  boric 
acid  and  87  per  cent,  of  talc,  all  in  very  fine 
powder.    Used  as  an  antiseptic  dusting  powder. 

SAL  CAROLINUM  FACTITIUM.  N.  F. 
Artificial  Carlsbad  Salt 

1.  In  a  dry,  amorphous  form  {G.  P.). — The 
formula  for  this  salt  does  not  differ  from  that 
of  the  2d  ed.  N.  F.,  except  in  the  substitution  of 
parts  for  grammes.  It  contains  2  per  cent,  of 
potassium  sulphate,  18  per  cent,  of  sodium 
chloride,  36  per  cent,  of  sodium  bicarbonate,  and 
44  per  cent,  of  dried  sodium  sulphate.  Sixteen 
grains  of  this  salt  when  dissolved  in  6  fluid- 
ounces  of  water  represent  an  equal  volume  of 
Carlsbad  water  (Sprudel).    Used  as  a  laxative. 

2.  In  a  crystalline  form. — The  formula  for 
this  variety  of  artificial  Carlsbad  salt  does  not 
differ  from  that  of  the  2d  ed.  N.  F.,  except  in 
the  substitution  of  parts  for  grammes.  It  is 
made  from  2  parts  of  potassium  sulphate,  18 
parts  of  sodium  chloride,  61  parts  of  sodium 
carbonate  in  clear  crystals,  88  parts  of  crys- 
tallized sodium  sulphate  and  50  parts  of  dis- 
tilled water.  Twenty-seven  grains  of  this  salt 
dissolved  in  6  fluidounces  of  water  represent 
an  equal  volume  of  Carlsbad  water  (Sprudel). 
It  is  a  laxative. 

SAL  KISSINGENSE  FACTITIUM.  N.  F. 
Artificial  Kissingen  Salt 

The  formula  for  this  salt  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  is  made 
from  1.7  parts  of  potassium  chloride,  35.7 
parts  of  sodium  chloride,  5.9  parts  of  magne- 
sium sulphate  (anhydrous),  and  10.7  parts  of 
sodium  bicarbonate.  Twenty-four  grains  of 
this  salt  dissolved  in  6  fluidounces  of  water 
represents  an  equal  volume  of  Kissingen  water 
(Rakoczi).    It  is  an  antacid. 

SAL  VICHYANUM  FACTITIUM.  N.  F. 
Artificial  Vichy  Salt 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.,  except  in 
the  substitution  of  parts  for  grammes.  It  con- 
tains sodium  bicarbonate,  potassium  carbonate, 
magnesium  sulphate  (anhydrous)  and  sodium 
chloride.  Fourteen  grains  dissolved  in  6  fluid- 
ounces  of  water  represents  an  equal  volume 
of  Vichy  water  (Grande  Grille).    It  is  antacid. 

SODA  CUM  CALCE.  N.  F. 
Soda  with  Lime  [London  Paste] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  is  made 
from  equal  parts  of  sodium  hydroxide  and 
lime.     Used  as  a  caustic  externally. 
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SODII  BICARBONAS  SACCHARATUS.  N.  F. 
Saccharated  Sodium  Bicarbonate 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.,  except  in 
the  substitution  of  parts  for  grammes.  It  is 
made  from  3  parts  of  sodium  bicarbonate  and 
1  part  of  sugar.  Used  for  making  effervescent 
powders. 

SODII  BORO-BENZOAS.  N.  F. 
Sodium  Boro<=Benzoate 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  is  made 
from  3  parts  of  sodium  borate  and  4  parts  of 
sodium  benzoate.  Used  as  an  antiseptic,  and  in 
urinary  affections. 

SPECIES  EMOLLIENTES.  N.  F. 

Emollient    Species    [Emollient 

Cataplasm,  G.  P.] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  is  made 
from  equal  parts  of  althaea  leaves,  mallow 
leaves,  melilot  tops,  matricaria  and  flaxseed. 
Emollient;  used  for  making  an  emollient 
poultice. 

SPECIES  LAXANTES.  N.  F. 
Laxative  Species  [St.  Germain  Tea,  G.  P.] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  con- 
tains 10  parts  of  cut  senna,  10  parts  of  elder 
flowers,  5  parts  of  bruised  fennel,  5  parts  of 
bruised  anise  and  4  parts  of  potassium  bi- 
t  art  rate.     Used   as   a    laxative. 

SPECIES  PECTORALES.  N.  F. 

Pectoral  Species   [Species  ad  Infusum  Pec- 

torale,  Breast  Tea,  G.  P.] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  contains 
9  parts  of  althaea,  peeled,  4  parts  of  colts- 
foot leaves,  3  parts  of  Russian  glycyrrhiza, 
peeled,  and  1  part  of  orris  root.  Used  as  a 
pectoral. 

SPIRITUS  ACIDI  FORMICI.  N.  F. 

Spirit  of  Formic  Acid   [Spiritus  Formicarum, 

G.  P.;  Spirit  of  Ants] 

The  formula  for  this  spirit  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  3.5 
per  cent,  of  formic  acid  in  alcohol  and  dis- 
tilled water.  Used  externally  as  a  counter- 
irritant. 

SPIRITUS  AROMATICUS.  N.  F. 

Aromatic  Spirit 

The  formula  for  this  spirit  does  not  differ 
from  that  given  in  the  2d  ed.  N.  F.    This  prep- 


aration contains  0.5  per  cent,  of  compound 
spirit  of  orange  in  alcohol.  It  is  used  only  for 
flavoring  purposes. 

SPIRITUS  CARDAMOMI  COMPOSITUS.  N.  F. 
Compound  Spirit  of  Cardamom 

The  formula  for  this  spirit  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
the  oils  of  cardamom,  caraway  and  cinnamon 
dissolved  in  alcohol,  glycerin  and  water.  Used 
for  flavoring,  being  equivalent  to  compound 
tincture  of  cinnamon,  without  the  coloring 
matter. 

SPIRITUS  CURASSAO.  N.  F. 
Spirit  of  Curacao 

The  formula  for  this  spirit  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
oils  of  Curasao  orange,  fennel  and  bitter 
almond  with  alcohol.     Used  for  flavoring. 

SPIRITUS  OPHTHALMICUS.  N.  F. 
Ophthalmic  Spirit  [Alcoholic  Eye-Wash] 

The  formula  for  this  spirit  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  2  per 
cent,  of  oil  of  lavender,  0  per  cent,  of  oil  of 
rosemary,  and  92  per  cent,  of  alcohol.  Used  as 
an  eye  wash. 

SPIRITUS  PHOSPHORI.  N.  F. 

Spirit  of  Phosphorus   [Tincture  of 

Phosphorus] 

This  spirit  is  identical  with  the  Spirit  of 
Phosphorus  of  the  U.  S.  Pharmacopoeia  (1890). 
There  is  a  slight  change,  however,  in  the  form 
of  the  apparatus. 

Average  dose:    0.5  Cc.  (8  minims). 

SPIRITUS  SAPONATUS.  N.  F. 
Spirit  of  Soap 

The  formula  for  this  spirit  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  17.5 
per  cent,  of  Castile  soap  in  shavings,  with  alco- 
hol and  water.    Used  as  a  detergent. 

SPIRITUS  SINAPIS.  N.  F. 
Spirit  of  Mustard 

The  formula  for  this  spirit  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  2 
per  cent,  of  volatile  oil  of  mustard  in  alcohol. 
Used  as  a  counter-irritant. 

SPONGIA  COMPRESSA.  N.  F. 
Compressed  Sponge  [Sponge  Tent] 

The  formula  for  this  does  not  differ  from 
that  of  the  2d  ed.  N.  F.  It  consists  of  sponge 
treated  with  diluted  mucilage  of  acacia  and 
dried.     Used  for  surgical  purposes. 
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SPONGIA  DECOLORATA.  N.  F. 
Decolorized  Sponge  [Bleached  Sponge] 

The  formula  for  this  does  not  differ  from 
that  of  the  2d  ed.  N.  F.  It  consists  of  sponge 
bleached  by  treatment  with  potassium  perman- 
ganate, sodium  thiosulphate,  hydrochloric  acid 
and  water.    Used  for  surgical  purposes. 

SUCCUS  LIMETT/E  CUM  PEPSINO.  N.  F. 
Lime  Juice  and  Pepsin 

In  the  Latin  title  for  this  preparation  the 
word  "  LimettaB  "  replaces  the  word  "  Limonis  " 
of  the  2d  ed.  N.  F.  The  formula  was  also 
changed  in  the  3d  ed.  It  is  now  made  from  40 
per  cent,  of  glycerite  of  pepsin  and  60  per 
cent,  of  lime  juice.     Used  in  dyspepsia. 

Average  dose:   8  Cc.  (2  fluidrachms). 

SUPPOSITORIA  BOROGLYCERINI.  N.  F. 
Suppositories  of  Boroglycerin 

This  is  a  new  preparation  in  the  3d  ed.  N.  F. 
The  suppositories  contain  glycerinated  gelatin, 
boric  acid,  glycerin  and  water. 

STILI  DILUBILES.  N.  F. 
Paste  Pencils  ["  Unna  Pencils  "] 

This  is  a  new  class  of  preparations  intro- 
duced into  the  3d  ed.  N.  F.,  and  consists  of 
pencils  suggested  by  Dr.  Unna.  They  are  used 
in  dermatological  practice. 

1.  Stilus  Acidi  Salicylici  Dilubilis,  10  per 
cent. — Salicylic  Acid  Pencil  (10  per  cent.). 
These  pencils  contain  10  per  cent,  of  salicylic 
acid,  with  tragaeanth,  starch,  dextrin,  sugar 
and  distilled  water. 

2.  Stilus  Cocaincp.  Dilubilis,  5  per  cent. 
Cocaine  Pencil  (5  per  cent.). — These  pencils 
contain  5  per  cent,  of  cocaine  hydrochloride, 
with  tragaeanth,  starch,  dextrin,  sugar  and 
distilled  water. 

SYRUPUS   ACT/E/E  COMPOSITUS.   N.   F. 

Compound  Syrup  of  Actaea  [Compound  Syrup 

of  Cimicifuga,  or  Black  Cohosh] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N."  F.  It  is  made  from 
the  fluidextracts  of  cimicifuga,  glycyrrhiza, 
senega  and  ipecac,  with  wild  cherry,  purified 
talc,  sugar  and  water.  It  is  used  as  an 
antispasmodic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

SYRUPUS  ASARI  COMPOSITUS.  N.  F. 

Compound  Syrup  of  Asarum  [Compound 

Syrup  of  Canada  Snake=Root] 

The  formula  for  this  syrup  was  slightly 
changed  in  the  3d  ed.  N.  F.,  the  quantities  of 
asarum,  alcohol  and  sugar  having  been  reduced. 


It  is  made  from  asarum  root,  alcohol,  cochi- 
neal, potassium  carbonate,  wine  of  ipecac,  sugar 
and  water.  About  3.5  grains  of  asarum  are 
represented  by  1  fluidrachm  of  finished  syrup. 
Used  as  a  stimulant  and  expectorant. 
Average  dose:   4  Cc.  (1  fluidrachm). 

SYRUPUS  BROMIDORUM.  N.  F. 
Syrup  of  the  Bromides 

This  is  a  new  preparation  in  the  3d  ed.  N.  F. 
It  is  made  from  potassium,  sodium,  ammonium, 
calcium  and  lithium  bromides,  tincture  of 
vanilla,  compound  tincture  of  cudbear,  com- 
pound syrup  of  sarsaparilla  and  syrup.  About 
15  grains  of  the  mixed  bromides  are  contained 
in  1  fluidrachm  of  the  finished  syrup.  Used  as 
a  nervous  sedative. 

Average  dose:   4  Cc.  (1  fluidrachm). 

SYRUPUS  CALCH  CHLORHYDROPHOS- 

PHATIS.  N.  F. 

Syrup  of  Calcium  Chlorhydrophosphate 

[Syrup  of  Chlorhydrophosphate  of  Lime] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
precipitated  calcium  phosphate,  tincture  of 
lemon  peel,  hydrochloric  acid,  wTater  and  syrup. 
About  1  grain  of  calcium  phosphate  is  contained 
in  1  fluidrachm  of  the  finished  syrup.  Used  as 
an  alterative. 

Average  dose:    4  Cc.  (1  fluidrachm). 

SYRUPUS  CALCII  ET  SODII  HYPOPHOS= 

PHITUM.  N.  F. 

Syrup  of  Calcium  and  Sodium  Hypophosphites 

[Syrup  of  Hypophosphite  of  Lime  and  Soda] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
replacing  of  citric  acid  with  hypophosphorous 
acid.  About  2  grains  each  of  calcium  and 
sodium  hypophosphites,  with  hypophosphorous 
acid,  sugar  and  water,  are  contained  in  1  flui- 
drachm of  the  finished  syrup.  Used  as  an 
alterative. 

Average  dose:   4  Cc.  (1  fluidrachm). 

SYRUPUS  CALCII  HYPOPHOSPHITIS. 

N.  F. 

Syrup  of  Calcium  Hypophosphite    [Syrup  of 

Hypophosphite  of  Lime] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
substitution  of  hypophosphorous  acid  for  citric 
acid.  It  is  made  from  calcium  hypophosphite, 
hypophosphorous  acid,  sugar  and  water.  About 
2  grains  of  calcium  hypophosphite  are  contained 
in  1  fluidrachm  of  the  finished  syrup.  Used 
as  an  alterative. 

Average  dose:   4  Cc.  (1  fluidrachm). 
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SYRUPUS  CALCII  IODIDI.  N.  F. 
Syrup  of  Calcium  Iodide 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
iodine,  iron  wire,  precipitated  calcium  carbon- 
ate, sugar,  distilled  water  and  syrup.  About  5 
grains  of  calcium  iodide  are  contained  in  1 
fluidrachm  of  the  finished  syrup. 

Average  dose:    2  Cc.  (30  minims). 

SYRUPUS  CALCII  LACTOPHOSPHATIS 
CUM  FERRO.  N.  F. 

Syrup  of  Calcium   Lactophosphate   with    Iron 

[Syrup  of  Lactophosphate  of  Lime 

with   Iron] 

The  formula  for  this  syrup  dory,  not  differ 
from  that  of  t he  2d  ed.  N.  F.  It  is  made  from 
ferrous  lactate,  potassium  citrate,  water  and 
syrup  of  calcium  lactophosphate.  About  £ 
gnin  of  ferrous  lactate  and  i  grain  of  calcium 
lactate  arc  contained  in  1  fluidrachm  of  the 
finished  syrup.     Used  as  an  alterative  and  tonic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

SYRUPUS  CHONDRI  COMPOSITUS.  N.  F. 

Compound  Syrup  of  Chondrus  [Compound 

Syrup  of  Irish  Moss] 

The  formula  for  this  syrup  does  not  differ 
1'nmi  that  of  the  2d  ed.  N.  F.  It  i>  made  from 
Irish    moss,    the    fluidextracts    of    ipecac,    squill 

and   senega,   camphorated   tincture   of   opium, 

purified    talc,    sugar    and    water.      Used    | 

expectorant 

ArmiiK  dns,  :    N  (V.  (2  fluidraehmis). 

SYRUPUS  CINNAMOMI.  V  I 
Syrup  of  Cinnamon 

In  the  formula  for  this  syrup  in  the  3d  ed. 
N.   F.  the  quantity  of  sugar  DM  been  incn 

and  Saigon  cinnamon  replaces  the  Cassia  of 
the  2d  ed.  It  is  made  from  Saigon  cinnamon, 
alcohol,  sugar  and  cinnamon  water.  It  is  used 
tor  flavoring. 

Average  dost  :     1  Cc.   (1   lluidi  achm ). 

SYRUPUS  CODEIN/E.  N.  F. 
Syrup  of  Codeine 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
codeine  sulphate  and  syrup.  About  $  grain  of 
codeine  sulphate  i-s  contained  in  1  fluidrachm  of 
the  finished  syrup.     Used  as  a  sedative. 

Average  dose:   2  Cc.  (30  minims). 

SYRUPUS  COFFE/E.  N.  F. 
Syrup  of  Coffee 

The  formula  for  this  syrup  was  slightly 
changed  in  the  3d  ed.  N.  F.,  by  increasing  the 


quantity  of  sugar.  It  is  made  from  roasted 
coffee,  sugar  and  water.  About  25  per  cent,  of 
coffee  is  represented  in  this  syrup.  Used  as  a 
stimulant. 

Average  dose:   8  Cc.  (2  fluidrachms). 

SYRUPUS  ERIODICTYI  AROMATICUS.  N.  F. 

Aromatic   Syrup   of   Eriodictyon    [Aromatic 

Syrup  of  Yerba  Santa,  Syrupus  Corrigens] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextract  of  eriodictyon,  solution  of  potas- 
sium hydroxide,  compound  tincture  of  carda- 
mom, the  oils  of  sassafras,  lemon  and  cloves, 
alcohol,  sugar  and  water.  Used  as  a  vehicle 
and  as  an  alterative-. 

Average  Mae:    8  Cc.  (2  tluidraehms). 

SYRUPUS  FERRI  ARSENATIS.  N.  F. 
Syrup  of  Arsenate  of  Iron 

A  slight  change  was  made  in  the  formula  for 
this  preparation.  It  il  now  made  from  dried 
sodium  arsenate,  ferric  citrate,  water  and  syrup. 

About    1   40th   grain   of   ferric   arsenate   is  con- 
tained   in    1    fluidrachm    of    the    finished   syrup. 
Deed   as   ;in    alterative   and    tonic. 
Average  <l<>s<  :    ()..">  Cc.   (8  minims). 

S>  RUPUS  FERRI  CITRO-IODIDI.  N.  F. 

\\  rup  of   Citro-lodide  of   Iron    [Tasteless 

Syrup  of   Iodide  of  Iron] 

The  Kngllsh  name  of  the  syrup  was  changed 
from  Syrup  of  Ferric  Citro-lodide  to  Syrup  of 
Citro-lodide  of  Iron  in  the  3d  ed.  N.  F.    The 

quantities  of  the  ingredients  were  also  slightly 
changed.  It  i-  made  from  iodine,  iron  wire, 
IWtMSilllll  citrate,  sugar  and  distilled  water. 
An  amount  of  iron  corresponding  to  about  4 
grains   Of    ferric    iodide    is   contained    in    1    flni- 

draehm  of  the  finished  syrup.     It  is  alteiativs 

and   tonic. 

A  •  \(  !c.  (30  minims). 

SYRUPUS  FERRI  ET  MANtiANI  IODIDI. 

N.  F. 

Syrup  of  Iodide  of  Iron  and  Manganese 

The  formula  of  this  syrup  was  slightly 
changed.  It  is  made  from  iodine,  iron  wire, 
manganese  sulphate,  potassium  iodide,  sugar 
and  water.  About  (i  grains  of  ferrous  iodide 
and  2\  grains  of  manganese  iodide  are  con- 
tained in  1  fluidrachm  of  finished  syrup.  Used 
as  an  alterative. 

Average  dose:    1  Cc.  (15  minims). 

SYRUPUS  FERRI  HYPOPHOSPHITIS.  N.  F. 
Syrup  of  Ferric  Hypophosphite 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.    It  is  made  from 
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ferric  hypophosphite,  potassium  citrate,  orange 
flower  water  and  syrup.  About  1  grain  of 
ferric  hypophosphite  is  contained  in  1  flui- 
drachm  of  the  finished  syrup.  Used  as  a  tonic. 
Average  dose:   4  Cc.  (1  fluidrachm). 

SYRUPUS  FERRI  LACTOPHOSPHATIS.  N.  F. 
Syrup  of  Lactophosphate  of  Iron 

The  quantity  of  water  was  very  slightly 
increased  in  the  3d  ed.  N.  F.  The  syrup  is  made 
from  ferrous  lactate,  phosphoric  acid,  water 
and  syrup.  About  1  grain  of  ferrous  lactate 
or  about  1J  grains  of  so-called  lactophosphate 
of  iron  is  represented  in  1  fluidrachm  of  the 
finished  syrup.     Used  as  an  alterative. 

Average  dose:   4  Cc.  (1  fluidrachm). 

SYRUPUS  FERRI  PROTOCHLORIDI.  N.  F. 

Syrup  of  Protochloride  of  Iron  [Syrup 

of  Ferrous  Chloride] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  P.  It  is  made  from 
solution  of  ferrous  chloride,  glycerin,  orange 
flower  water  and  syrup.  About  1  grain  of  fer- 
rous chloride  is  contained  in  1  fluidrachm  of 
the  finished  syrup.    Used  as  a  tonic. 

Average  dose:   4  Cc.  (1  fluidrachm). 

SYRUPUS  FERRI  SACCHARATI  SOLUBILIS. 

N.  F. 

Syrup  of  Soluble  Saccharated  Iron   [Syrupus 

Ferri  Oxydati   Solubilis,  G.  P.;  Syrup  of 

Saccharated  Oxide  of  Iron,  Syrup  of 

Soluble    Oxide    of    Iron] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
solution  of  ferric  chloride,  sodium  hydroxide, 
solution  of  sodium  hydroxide,  sugar,  distilled 
water  and  syrup.  About  1  grain  of  metallic 
iron  is  represented  in  75  minims  of  this  syrup. 
Used  as  a  tonic  and  chalybeate. 

Average  dose:   4  Cc.  (1  fluidrachm). 

SYRUPUS  GLYCYRRHIZ/E.  N.  F. 
Syrup  of  Glycyrrhiza  [Syrup  of  Licorice] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
pure  extract  of  glycyrrhiza,  glycerin,  sugar  and 
water.  About  30  grains  of  glycyrrhiza  root  are 
represented  in  1  fluidrachm  of  the  finished 
syrup.     It  is  used  as  a  vehicle. 

Average  dose:   8  Cc.  (2  fluidrachms). 

SYRUPUS    HYDROCHLOROPHOSPHATUM. 

N.  F. 

Compound  Syrup  of  Phosphates  with  Quinine 

and  Strychnine   ["Compound  Syrup  of 

Hydrochlorophosphates  "] 

This  is  a  new  preparation  of  the  3d  ed.  N.  F., 
and  is  made  from  potassium  bicarbonate,  mag- 


nesium carbonate,  calcium  carbonate,  soluble 
ferric  phosphate,  quinine  hydrochloride,  strych- 
nine sulphate,  phosphoric  acid,  citric  acid, 
orange  flower  water,  glycerin,  sugar  and  dis- 
tilled water.  It  contains  l-128th  grain  of 
strychnine  sulphate  and  l  grain  of  quinine 
hydrochloride  in  1  fluidrachm  of  finished  syrup. 
Used  as  a  tonic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

SYRUPUS  IPECACUANH/E  ET  OPII.  N.  F. 

Syrup  of  Ipecac  and  Opium   [Syrup  of 
Dover's  Powder] 

This  syrup  is  of  the  same  relative  strength 
as  that  of  the  2d  ed.  N.  F.  Instead  of  being 
made  as  it  was  formerly,  with  fluidextract  of 
ipecac  and  tincture  of  deodorized  opium,  it  is 
now  made  with  the  official  tincture  of  ipecac 
and  opium,  with  spirit  of  cinnamon,  cinnamon 
water  and  syrup.  Five  grains  of  Dover's  pow- 
der are  represented  by  1  fluidrachm  of  finished 
syrup.    Used  as  a  diaphoretic  and  sedative. 

Average  dose:   4  Cc.  (1  fluidrachm). 

SYRUPUS  MANN/E.  N.  F. 
Syrup  of  Manna 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  about 
12.5  per  cent,  of  manna,  with  sugar,  alcohol 
and  water.    Used  as  a  laxative. 

Average  dose:   8  Cc.  (2  fluidrachms). 

SYRUPUS  MORPHIN/E  COMPOSITUS.  N.  F. 
Compound  Syrup  of  Morphine 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
the  fluidextracts  of  ipecac,  senega  and  rhubarb, 
morphine  sulphate,  oil  of  sassafras  and  syrup. 
About  l-32d  grain  of  morphine  sulphate  is 
contained  in  1  fluidrachm  of  the  finished  syrup. 
Used  as  a  sedative  and  expectorant. 

Average  dose:   4  Cc.  (1  fluidrachm). 

SYRUPUS  MORPHIN/E  SULPHATIS.  N.  F. 

Syrup  of  Morphine  Sulphate   [Syrupus  Mor- 
phinae,  Syrup  of  Morphine] 

This  preparation  does  not  differ  from  that 
of  the  2d  ed.  N.  F.  It  is  made  from  morphine 
sulphate,  water  and  syrup.  About  &  grain  of 
morphine  sulphate  is  contained  in  1  fluidrachm 
of  the  finished  syrup. 

Care  should  be  used  in  dispensing  this  syrup, 
as  the  Sirop  de  Morphine  of  the  French  Codex 
is  a  weaker  preparation  and  contains  about 
l-25th  grain  of  morphine  hydrochloride  in  1 
fluidrachm  of  syrup.  Used  as  a  sedative. 

Average  dose:   2  Cc.  (30  minims). 
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SYRUPUS  PAPAVERIS.  N.  F. 
Syrup  of  Poppy 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  87.5 
per  cent,  of  tincture  of  poppy,  with  sugar  and 
water.    It  is  a  mild  anodyne. 

Average  dose:    2  Cc.   (30  minims). 

SYRUPUS  PECTORALIS.  N.  F. 

Pectoral  Syrup   [Jackson's  Pectoral  (or 
Cough)  Syrup] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
morphine  hydrochloride,  oil  of  sassafras  and 
syrup  of  acacia.  About  l-32d  grain  of  mor- 
phine hydrochloride  is  contained  in  1  fluidrachm 
of  the  finished  syrup.  It  is  pectoral  and 
sedative. 

Average  dose:    4  Cc.  (1  fluidrachm). 

SYRUPUS   PHOSPHATUM   COMPOSITUS. 

N.  F. 

Compound  Syrup  of  Phosphates  ["  Chem- 
ical Food  "] 

Several  changes  were  made  in  the  formula 
for  this  syrup.  The  quantity  of  citric  acid  was 
considerably  increased,  and  that  of  glycerin 
has  been  increased  live  times;  the  quantity  of 
phosphoric  acid  was  slightly  increased.  The 
syrup  is  made  from  precipitated  calcium  car- 
bonate, soluble  ferric  phosphate,  ammonium 
phosphate,  potassium  bicarbonate,  sodium 
bicarbonate,  citric  acid,  glycerin,  phosphoric 
acid,  orange  (lower  water,  tincture  of  cud- 
bear. BUgar  and  water.  About  2  grains  of  cal- 
cium phosphate,  1  grain  each  of  the  phosphates 
of  iron  and  ammonium  and  smaller  quantities 
of  potassium  and  sodium  phosphates  are  con- 
tained in  1  fluidrachm  of  the  finished  syrup. 
It    i><   used    as   a   tonic   and   nutrient. 

Averagt  ekws:    3  Cc  (1  fluidrachm). 

SYRUPUS  PINI  STROBI  COMPOSITUS.  N.  F. 
Compound  Syrup  of  White  Pine 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
quantities  of  white  pine  bark  and  wild  cherry 
bark  have  been  slightly  increased.  It  is  made 
from  white  pine  bark,  wild  cherry  bark,  spike- 
nard root,  balm  of  gilead  buds,  sanguinaria 
root,  sassafras  bark,  morphine  sulphate,  chloro- 
form, sugar,  alcohol,  Avater  and  syrup.  About 
l-32d  grain  of  morphine  sulphate  is  contained 
in  1  fluidrachm  of  the  finished  syrup.  Used  as 
an  expectorant  and  sedative. 

Average  dose:  4  Cc.  (1  fluidrachm). 

SYRUPUS  QUINIDIN/E.  N.  F. 

Syrup  of  Quinidine   [Bitterless  Syrup  of 
Quinidine] 

This  is  a  new  preparation  of  the  3d  ed.  N.  F. 
It  is  made  from  quinidine,  mucilage  of  acacia, 


solution  of  saccharin,  and  syrup  of  orange 
flowers.  About  \  grain  of  quinidine  is  con- 
tained in  1  fluidrachm  of  finished  syrup.  Used 
as  a  tonic  and  antiperiodic. 

Average  dose:   4  Cc.  (1  fluidrachm). 

SYRUPUS  RHAMNI  CATHARTIC/E.  N.  F. 

Syrup  of  Rhamnus  Cathartica   [Syrup  of 

Buckthorn   Berries,  Syrupus  Spin* 

Cervina?] 

The  formula  for  this  svrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  20 
per  cent,  of  fermented  juice  of  blackberries 
with  sugar.    Used  as  a  cathartic. 

Average  dose:   8  Cc.  (2  fluidrachms). 

SYRUPUS  RHEI  ET  POTASSH  COMPOS- 
ITUS. N.  F. 

Compound  Syrup  of  Rhubarb  and  Potassa 
[Neutralizing  Cordial] 

The  proportions  of  the  ingredients  of  this 
syrup  have  been  slightly  changed.  It  is  made 
from  the  fluidextracts  of  rhubarb  and  hydras- 
tis,  potassium  carbonate,  tincture  of  cinnamon, 
spirit  of  peppermint,  syrup  and  diluted  alco- 
hol.   Used  as  a  cathartic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

SYRUPUS  RUBI  AROMATICUS.  N.  F. 
Aromatic  Syrup  of  Blackberry 

The  formula  for  this  syrup  was  slightly 
changed  in  the  3d  ed.  N.  F.  It  is  made  from 
rubus,  cinnamon,  nutmeg,  cloves,  allspice,  sugar, 
diluted  alcohol  and  fresh  blackberry  juice.  It 
is  used  in  diarrhoea. 

Average  dose:    8  Cc.  (2  fluidrachms). 

SYRUPUS  SANGUINARY.  N.  F. 
Syrup  of  Sanguinaria  [Syrup  of  Bloodroot] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
powdered  sanguinaria,  acetic  acid,  sugar  and 
water.     Used  as  an  expectorant. 

Average  dose:    2  Cc.  (30  minims). 

SYRUPUS  SENN>E  AROMATICUS.  N.  F. 
Aromatic  Syrup  of  Senna 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  a  slight 
increase  in  the  quantity  of  sugar.  It  is  made 
from  fluidextract  of  senna,  with  jalap,  rhu- 
barb, cinnamon,  cloves,  nutmeg,  oil  of  lemon, 
sugar,  and  diluted  alcohol.  About  1\  grains 
of  deodorized  senna,  3  grains  of  jalap,  and 
1  grain  of  rhubarb  are  contained  in  1  flui- 
drachm of  finished  syrup.  Used  as  a  pur- 
gative. 

Average  dose:    8  Cc.  (2  fluidrachms). 
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SYRUPUS  SENN/C  COMPOSITUS.  N.  F. 
Compound  Syrup  of  Senna 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
quantity  of  alcohol  is  slightly  increased.  It  is 
made  from  the  fluidextracts  of  senna,  rhubarb 
and  frangula,  oil  of  gaultheria,  alcohol  and 
syrup.  About  8  grains  of  senna  and  2  grains 
each  of  rhubarb  and  frangula  are  represented 
in  1  fluidrachm  of  the  finished  syrup.  Used 
as  a  purgative. 

Average  dose:    8  Cc.  (2  fluidrachms). 

SYRUPUS  SODII   HYPOPHOSPHITIS.   N.  F. 
Syrup  of  Sodium  Hypophosphite 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  hypo- 
phosphorous  acid  replaces  citric  acid.  It  is 
made  from  sodium  hypophosphite,  hypophos- 
phorous  acid,  sugar  and  water.  Two  grains  of 
sodium  hypophosphite  are  represented  by  1 
fluidrachm  of  finished  syrup.  Used  as  an 
alterative. 

Average  dose:  4  Cc.   (1  fluidrachm). 

SYRUPUS  STILLINGI JE  COMPOSITUS.  N.  F. 
Compound  Syrup  of  Stiliingia. 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  a  slight 
increase  in  the  quantity  of  sugar.  It  is  made 
from  compound  fluidextract  of  stiliingia,  puri- 
fied talc,  sugar  and  water.  About  15  minims 
of  compound  fluidextract  of  stiliingia  are  rep- 
resented by  1  fluidrachm  of  the  finished  syrup. 
Used  as  an  alterative. 

Average  dose:   4  Cc.  (1  fluidrachm). 

TINCTURA  ACONITI,  FLEMING.  N.  F. 
Fleming's  Tincture  of  Aconite 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Made  from 
aconite  root  and  alcohol.  This  is  a  preparation 
which  should  no  longer  be  prescribed  or  dis- 
pensed, as  it  will  be  likely  to  produce  confusion 
and  possibly  serious  consequences.  It  is  7  times 
stronger  than  the  official  tincture  of  aconite. 
Seventy  grammes  of  aconite  root  are  repre- 
sented in  100  Cc.  of  finished  tincture.  It  is  a 
heart  sedative. 

Average  dose:    0.06  Cc.  (1  minim). 

TINCTURA  AMARA.  N.  F. 

Bitter  Tincture    [Stomachic   Tincture,   Bitter 

Stomachic  Drops,  Stomach  Drops] 

The  formula  for  this  tincture  was  very 
slightly  changed  in  the  3d  ed.  N.  F.,  the  quan- 
tities of  orange  berries  and  zedoary  being 
increased.  It  is  made  from  gentian,  centaury 
herb,  bitter  orange  peel,  orange  berries,  zedoary 
root,  alcohol  and  water.     It  is  a  bitter  tonic. 

Average  dose:   2  Cc.  (30  minims). 


TINCTURA  ANTACRIDA.  N.  F. 

Antacrid   Tincture    [Dysmenorrhoea    Mixture, 
Fenner's  Guaiac  Mixture] 

The  quantities  of  guaiac,  Canada  turpentine 
and  oil  of  sassafras  were  slightly  increased  in 
the  3d  ed.  N.  F.  in  this  tincture.  It  is  made 
from  corrosive  mercuric  chloride,  guaiac,  Can- 
ada turpentine,  oil  of  sassafras  and  alcohol. 
About  J  grain  of  corrosive  mercuric  chloride 
is  contained  in  1  fluidrachm  of  finished  tinc- 
ture.    Used  in  dysmenorrhoea. 

Average  dose:   1  Cc.  (15  minims). 

TINCTURA  ANTIPERIODICA.  N.  F. 

Antiperiodic  Tincture  ["  Warburg's 
Tincture  "] 

The  formula  for  this  tincture  has  been  con- 
siderably changed,  prepared  chalk,  opium,  black 
pepper,  cinnamon  and  ginger  having  been 
added  in  the  3d  ed.  N.  F.,  to  the  long  list  of 
other  ingredients.  The  proportions  have  also 
been  slightly  changed.  It  is  made  from  rhu- 
barb, angelica  seed,  elecampane,  saffron,  fennel, 
prepared  chalk,  gentian,  zedoary,  cubeb,  myrrh, 
camphor,  white  agaric,  opium,  black  pepper, 
cinnamon,  ginger,  quinine  sulphate,  alcohol  and 
distilled  water.  About  9  gr.  of  quinine  sulphate 
are  contained  in  1  fl.  oz.  of  finished  tincture. 

The  above  tincture  without  aloes  is  intended 
to  be  used  as  a  stock  tincture,  Warburg's  tinc- 
ture with  aloes  being  made  by  adding  8  grains 
of  extract  of  aloes  to  each  fluidounce  of  War- 
burg's tincture.  For  prescription  and  dispens- 
ing purposes,  Warburg's  tincture  with  aloes  is 
to  be  dispensed  when  Warburg's  tincture,  with- 
out specification,  is  ordered. 

Dosage. — The  dosage  of  Warburg's  Tincture 
depends  on  the  kind  used — whether  with  aloes 
or  without — and  the  intended  purpose,  and 
varies  from  4  Cc.  (1  fluidrachm)  to  16  Cc. 
(4  fluidrachms).  The  larger  quantity  is  given 
when  Dr.  Warburg's  original  directions  are  fol- 
lowed for  administering  the  remedy  in  remittent 
fevers,  which  were  as  follows :  "  One-half 
ounce  to  be  given  alone  without  dilution,  after 
the  bowels  have  been  evacuated  by  any  conven- 
ient purgative,  all  drink  being  withheld.  After 
three  hours,  another  half  ounce  is  to  be  given." 
It  is  an  antiperiodic. 

TINCTURA  AROMATICA.  N.  F. 
Aromatic  Tincture 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
cinnamon,  ginger,  galangal,  cloves,  cardamom, 
alcohol  and  water.  Used  as  a  stimulant  and 
aromatic. 

Average  dose:   2  Cc.  (30  minims). 
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TINCTURA  CAPSICI  ET  MYRRH/E.  N.  F. 
Tincture  of  Capsicum  and  Myrrh  [Hot  Drops] 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
capsicum,  myrrh,  alcohol  and  water.  It  is  a 
powerful  stimulant  and  carminative. 

Average  dose:    2  Cc.  (30  minims). 

TINCTURA  CINCHON/E  DETANNATA.  N.  F. 
Detannated  Tincture  of  Cinchona 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextract  of  cinchona,  alcohol,  solution  of 
ferric  sulphate,  ammonia  water,  water  and 
diluted  alcohol.  It  is  to  be  used  in  place  of 
the  official  tincture  of  cinchona  when  iron 
preparations  are  directed. 

Average  dose:   4  Cc.  (1  fluidrachm). 

TINCTURA  COTO.  N.  F. 
Tincture  of  Coto 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
coto  bark  and  alcohol.     Used  as  an  astringent. 

Average  done:    4  Cc.  (1  fluidrachm). 

TINCTURA  CRESOLI  SAPONATA.  N.  F. 
Saponated  Tincture  of  Cresol 

This  is  a  new  tincture  made  from  35  per  cent. 
of  cresol  and  45  per  cent,  of  soft  Map  with 
alcohol.     Used  as  an  antiseptic. 

TINCTURA    FERRI    CHLORIDI    /ETHEREA. 

N.  F. 

Ethereal  Tincture  of  Ferric  Chloride   [Bestu- 
cheff's  Tincture,  Lamotte's  Drops] 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
solution  of  ferric  chloride,  ether  and  alcohol. 
It  should  be  remembered  that  the  official  solu- 
tion of  ferric  chloride  has  been  reduced  in 
strength.  About  $  grain  of  metallic  iron  is  rep- 
resented in  1  fluidrachm  of  finished  tincture. 
Used  as  a  chalybeate. 

Average  dose:   4  Cc.  (1  fluidrachm). 

TINCTURA  FERRI  CITRO-CHLORIDI.   N.  F. 

Tincture  of  Citro-Chloride  of  Iron   [Tasteless 

Tincture  of  Ferric  Chloride,  Tasteless 

Tincture  of  Iron] 

The  proportions  of  solution  of  ferric  chlo- 
ride and  sodium  citrate  have  been  changed  to 
conform  to  the  alteration  in  strength  of  the 
official  solution  of  ferric  chloride.  About  1\ 
grains  of  dry  ferric  chloride  are  represented  in 
1  fluidrachm  of  finished  tincture.  Used  as  a 
chalybeate. 

Average  dose:    0.65  Cc.  (10  minims). 


TINCTURA  FERRI  POMATA.  N.  F. 

Tincture  of  Ferrated  Extract  of  Apples  [Tinc- 

tura  Ferri  Malatis  Crudi,  Tincture  of 

Crude  Malate  of  Iron] 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
ferrated  extract  of  apples,  alcohol  and  cinna- 
mon water.  About  \  grain  of  metallic  iron  is 
represented  in  1  fluidrachm  of  finished  tincture. 
Used  as  a  chalybeate. 

Average  dose:   4  Cc.  (1  fluidrachm). 

TINCTURA  GUAIACI  COMPOSITA.  N.  F. 

Compound  Tincture   of   Guaiac    [Dewees' 

Tincture  of  Guaiac] 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  a  slight 
increase  in  the  quantities  of  pimeuta  and  pum- 
ice. It  is  made  from  guaiac,  potassium  carbon- 
ate, pimenta,  pumice,  alcohol,  water  and  diluted 
alcohol.  About  7£  grains  of  guaiac  are  repre- 
sented in  1  fluidrachm  of  finished  tincture. 
Used  for  rheumatism,  and  as  an  emmenagogue. 

Average  dose:    4  Cc.  (1  fluidrachm). 

TINCTURA  IODI,  CHURCHILL.  N.  F. 
Churchill's  Tincture  of  Iodine 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
iodine,  j)ot;ussium  iodide,  water  and  alcohol. 
About  lti.5  per  cent,  of  iodine  and  3.3  per  cent. 
of  potassium  iodide  are  represented  in  the 
finished  tincture.  Used  as  a  discutient  and 
counter-irritant. 

TINCTURA  IODI  DECOLORATA.  N.  F. 
Decolorized  Tincture  of  Iodine 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
iodide,  sodium  thiosulphate,  water,  stronger 
ammonia  water  and  alcohol.  Used  as  a 
discutient. 

TINCTURA  JALAP/E.  N.  F. 
Tincture  of  Jalap 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  20  per 
cent,  of  jalap,  with  alcohol  and  water.  Used  as 
a  cathartic. 

Average  dose:   4  Cc.  (1  fluidrachm). 

TINCTURA  JALAP/E  COMPOSITA.  N.  F. 
Compound  Tincture  of  Jalap 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
12.5  per  cent,  of  jalap  and  3.2  per  cent,  of 
seammony,  with  alcohol  and  water.  Used  as  a 
purgative. 

Average  dose:   4  Cc.  (1  fluidrachm). 
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TINCTURA  KINO  COMPOSITA.  N.  F. 
Compound  Tincture  of  Kino 

The  quantity  of  tincture  of  kino  has  been 
doubled  to  conform  to  the  reduced  strength  of 
the  official  tincture  of  kino;  the  quantity  of 
cochineal  has  been  slightly  decreased.  The 
tincture  is  made  from  the  tinctures  of  kino  and 
opium,  spirit  of  camphor,  oil  of  cloves,  cochi- 
neal, aromatic  spirit  of  ammonia  and  diluted 
alcohol.  About  i  grain  each  of  kino  and  pow- 
dered opium  are  contained  in  1  fluidrachm  of 
finished  tincture.  Used  as  an  astringent  and 
anodyne. 

Average  dose:   4  Cc.  (1  fluidrachm). 

TINCTURA  PAPAVERIS.  N.  F. 
Tincture  of  Poppy 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
poppy  capsules,  glycerin,  alcohol  and  water. 
About  30  grains  of  poppy  capsules,  freed  from 
seeds,  are  represented  in  1  fluidrachm  of  fin- 
ished tincture.    Used  as  a  sedative. 

Average  dose:    2  Cc.  (30  minims). 

TINCTURA  PECTORALIS.  N.  F 
Pectoral  Tincture  [Guttae  Pectorales,  Pectoral 
Drops,   Bateman's  Pectoral   Drops] 

The  formula  for  this  tincture  does  not  differ 
materially  from  that  of  the  2d  ed.  N.  F.  It  is 
made  from  tincture  of  opium,  compound  tinc- 
ture of  gambir,  spirit  of  camphor,  oil  of  anise, 
caramel  and  diluted  alcohol.  About  2.5  minims 
of  tincture  of  opium  are  represented  in  1  flui- 
drachm of  finished  tincture.  Used  as  an 
expectorant. 

Average  dose:  Infants,  0.65  Cc.  (10  minims). 

TINCTURA  PERSIONIS.  N.  F. 
Tincture  of  Cudbear 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
cudbear,  alcohol  and  water.  Used  as  a  bright 
red  coloring  agent. 

TINCTURA  PERSIONIS  COMPOSITA.  N.  F. 
Compound  Tincture  of  Cudbear 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
quantity  of  cudbear  was  slightly  reduced.  It  is 
made  from  cudbear,  caramel,  alcohol  and  water. 
Used  as  a  brownish-red  coloring  agent.   . 

TINCTURA  PIMPINELL/E.  N.  F. 
Tincture  of  Pimpinella 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  16.5 
per  cent,  of  pimpinella,  with  alcohol  and  water. 
Used  as  a  diuretic  and  tome. 

Average  dose:    4  Co.  (1  fluidrachm). 


TINCTURA  RHEI  AQUOSA.  N.  F. 
Aqueous  Tincture  of  Rhubarb 

The  formula  for  this  tincture  was  very 
slightly  changed  in  the  3d  ed.  N.  F.  It  is  made 
from  rhubarb,  sodium  borate,  potassium  carbon- 
ate, cinnamon  water,  alcohol  and  water.  About 
5§  grains  of  rhubarb  are  represented  in  1  flui- 
drachm of  finished  tincture.     Used  as  a  cathartic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

TINCTURA  RHEI  ET  GENTIAN/E.  N.  F. 
Tincture  of  Rhubarb  and  Gentian 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
rhubarb,  gentian  and  diluted  alcohol.  About 
4  grains  of  rhubarb  and  1  grain  of  gentian 
are  represented  by  1  fluidrachm  of  finished 
tincture.    Used  as  a  tonic  and  laxative. 

Average  dose:   4  Cc.  (1  fluidrachm). 

TINCTURA  RHEI  VINOSA.  N.  F. 
Vinous  Tincture  of  Rhubarb 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
the  fluidextraets  of  rhubarb  and  bitter  orange 
peel,  tincture  of  cardamom,  sugar  and  sherry 
wine.  Used  as  a  laxative  and  stomachic. 
,  Average  dose:   4  Cc.  (1  fluidrachm). 

TINCTURA  SAPONIS  VIRIDIS  COMPOSITA. 

N.  F. 

Compound  Tincture  of  Green  Soap 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
soft  soap,  oil  of  cade  and  alcohol.  It  is  a 
detergent  used  in  skin  diseases. 

TINCTURA  TOLUTANA  /ETHEREA.  N.  F. 
Ethereal  Tincture  of  Tolu 

This  is  a  new  preparation  in  the  3d  ed.  N.  F. 
It  contains  16.5  per  cent,  of  balsam  of  tolu  in 
alcohol  and  ether.    It  is  used  for  coating  pills. 

TINCTURA  TOLUTANA  SOLUBILIS.  N.  F. 
Soluble  Tincture  of  Tolu 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
balsam  of  tolu,  magnesium  carbonate,  glycerin, 
water  and  alcohol.  Used  for  producing  a  trans- 
parent mixture  with  water  or  syrup. 

Average  dose:   2  Cc.  (30  minims). 

TINCTURA  VANILLINI  COMPOSITA.  N.  F. 

Compound   Tincture   of   Vanillin    [Compound 
Essence  of  Vanillin] 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.    It  is  made  from 
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vanillin,  cumarin,  alcohol,  glycerin,  syrup,  com- 
pound tincture  of  cudbear  and  water.  Used 
for  flavoring. 

TINCTURA  VIBURNI  OPULI  COMPOSITA. 

N.  F. 

Compound  Tincture  of  Viburnum 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
viburnum  opulus,  dioscorea,  scullcap,  cloves, 
cinnamon,  glycerin,  alcohol  and  water.  Used 
as  an  antispasmodic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

TINCTURA  ZEDOARI/E  AMARA.  N.  F. 

Bitter  Tincture  of  Zedoary  [Compound 
Tincture  of  Zedoary] 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  About  15  grains 
of  zedoary,  7.5  grains  of  aloes,  3.75  grains  each 
of  rhubarb,  gentian,  white  agaric  and  saffron, 
with  glycerin,  alcohol  and  water,  are  contained 
in  1  fluidrachm  of  finished  tincture.  It  is  used 
as  a  tonic  and  laxative. 

Average  dose:    4  Cc.  (1  fluidrachm). 

TINCTUR/E  /ETHERE/E.  N.  F. 
Ethereal  Tinctures 

In  the  general  formula  for  ethereal  tinctures 
the  quantity  of  drug  has  been  reduced  from 
L2.5  per  cent,  to  10  per  cent. 

UNGUENTA  EXTENSA.  N.  F. 
"Salve  Mulls"  [Steatina,  Steatins] 

These  are  new  preparations  for  external  use 
introduced  into  the  3d  ed.  N.  F.,  consisting  of 
mulls  or  gauze  upon  which  certain  ointments 
are  spread  uniformly.  The  following  ointments 
are  used : 

1.  Unguent um  Zinci  Externum,  10  per  cent. 
Zinc  Salve  Mull  (10  per  cent.). — This  contains 
10  per  cent,  of  zinc  oxide,  with  benzoinated 
suet  and  benzoinated  lard. 

2.  Unguentum  Salicylatum  Extensum,  10  per 
cent. — Salicylic  Acid  Salve  Mull  (10  per  cent.). 
This  contains  10  per  cent,  of  salicylic  acid  with 
benzoinated  suet  and  benzoinated  lard. 

3.  Unguentum  Hydrargyri  Chloridi  Corrosivi 
Extensum,  0.2  per  cent. — Corrosive  Mercuric 
Chloride  Salve  Mill  (0.2  per  cent.). — This  con- 
tains 0.2  per  cent,  of  corrosive  mercuric  chloride 
with  alcohol,  benzoinated  suet  and  benzoinated 
lard. 

4.  Unguentum  Creosoti  Salicylatum  Exten- 
sum, 20  :  10  per  cent. — Creosote-Salicylic  Acid 
Salve  Mull  (20  :  10  per  cent.). — This  contains 
20  per  cent,  of  creosote,  10  per  cent,  of  salicylic 
acid,  with  yellow  wax  and  benzoinated  suet. 


UNGUENTUM  CALAMINE.  N.  F. 

Calamine  Ointment  [Unguentum  Zinci  Car- 

bonatis    (Impuri),    Unguentum    Cala- 

minare,  Turner's  Cerate] 

The  formula  for  this  ointment  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
substitution  of  parts  for  grammes.  It  contains 
1  part  of  calamine,  with  5  parts  of  ointment. 
Used  as  an  antiseptic. 

UNGUENTUM  CAMPHORyE.  N.  F. 

Camphor  Ointment    [Unguentum    Cam- 

phoratum. 

The  formula  for  this  ointment  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
substitution  of  parts  for  grammes.  It  contains 
22  per  cent,  of  camphor,  with  white  wax  and 
lard.    Used  as  an  anodyne. 

UNGUENTUM  FUSCUM.  N.  F. 

Brown  Ointment  [Unguentum  Matris, 

Mother's  Salve] 

The  formula  for  this  ointment  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
substitution  of  parts  for  grammes.  It  contains 
50  per  cent,  of  camphorated  brown  plaster,  with 
olive  oil  and  suet.    Used  as  a  discutient. 

UNGUENTUM  PICIS  COMPOSITUM.  N.  F. 
Compound  Tar  Ointment. 

The  formula  for  this  ointment  differs  very 
little  from  that  of  the  2d  ed.  N.  F.,  except  in 
the  substitution  of  parts  for  grammes.  It  is 
made  from  oil  of  tar,  tincture  of  benzoin,  zinc 
oxide,  yellow  wax,  lard  and  cotton  seed  oil.  It 
is  used  against  parasites  and  in  skin  diseases. 

UNGUENTUM  RESORCINI  COMPOSITUM. 

N.  F. 

Compound  Resorcin  Ointment  ["  Soothing 
Ointment"] 

This  is  a  new  preparation  in  the  3d  ed.  N.  F. 
It  contains  6  per  cent,  each  of  resorcinol,  zinc 
oxide  and  bismuth  subnitrate,  12  per  cent,  of  oil 
of  cade,  with  paraffin,  petrolatum  and  hydrous 
wool  fat.  It  is  used  as  an  antiseptic  and 
astringent  in  skin  diseases. 

UNGUENTUM  SULPHURIS  COMPOSITUM. 

N.  F. 

Compound  Sulphur  Ointment   [Wilkinson's 

Ointment,  Hebra's  Itch  Ointment] 

The  formula  for  this  ointment  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
substitution  of  parts  for  grammes.     It  contains 
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10  per  cent,  of  precipitated  calcium  carbonate, 
15  per  cent,  of  sublimed  sulphur,  15  per  cent, 
of  oil  of  cade,  with  soft  soap  and  lard.  Used  in 
the  treatment  of  itch. 

VINUM  AURANTII.  N.  F. 
Wine  of  Orange 

The  formula  for  this  wine  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
oil  of  bitter  orange,  alcohol,  purified  talc  and 
sherry  wine.    Used  as  a  flavor. 

VINUM  AURANTII  COMPOSITUM.  N.  F. 

Compound  Wine  of  Orange   [Elixir  Auranti- 

orum  Compositum,  Compound  Elixir 

of  Orange] 

The  formula  for  this  wine  was  very  slightly 
changed  in  the  3d  ed.  N.  F.  The  quantities  of 
cinnamon  and  gentian  were  increased.  It  is 
made  from  bitter  orange  peel,  absinthium,  men- 
yanthes  leaves,  cascarilla,  cinnamon,  gentian, 
potassium  carbonate  and  sherry  wine.  Used  as 
a  tonic. 

Average  dose:   4  Cc.  (1  fluidi'achm). 

VINUM  CARNIS.  N.  F. 
Wine  of  Beef  ["  Beef  and  Wine  "] 

The  quantity  of  extract  of  beef  has  been 
slightly  reduced  in  the  3d  ed.  N.  F.  and  the 
quantity  of  hot  water  slightly  increased.  Syrup, 
alcohol  and  compound  spirit  of  orange  have 
been  added,  which,  with  sherry  wine,  completes 
the  list  of  ingredients.  Two  grains  of  extract 
of  beef  are  represented  in  1  fluidrachm  of  the 
finished  wine.     Used  as  a  nutrient  tonic. 

Average  dose:   8  Cc.  (2  fluidrachms). 

VINUM  CARNIS  ET  FERRI.  N.  F. 

Wine  of  Beef  and  Iron   ["  Beef, 
Wine  and  Iron  "] 

Compound  spirit  of  orange,  alcohol  and  syrup 
have  been  added  to  the  formula  for  this  wine, 
and  there  has  also  been  a  slight  decrease  in 
strength.  Two  grains  of  extract  of  beef,  and  2 
minims  of  tincture  of  citro-chloride  of  iron  are 
represented  in  1  fluidrachm  of  the  finished  wine. 
Used  as  a  nutrient  and  tonic. 

Average  dose:    8  Cc.  (2  fluidrachms). 

VINUM  CARNIS,  FERRI  ET  CINCHON/E. 

N.  F. 

Wine  of  Beef,  Iron  and  Cinchona   ["  Beef, 
Wine,  Iron  and  Cinchona"] 

The  formula  for  this  wine  has  been  changed. 
It  is  now  made  from  quinine  sulphate,  cinchoni- 


dine  sulphate,  citric  acid  and  wine  of  beef  and 
iron.  Two  grains  of  extract  of  beef,  2  minims 
of  tincture  of  citro-chloride  of  iron,  and  small 
quantities  of  cinchona  alkaloids  are  represented 
in  1  fluidrachm  of  finished  wine.  Used  as  a 
tonic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

VINUM  COC/E  AROMATICUM.  N.  F. 

Aromatic  Wine  of  Coca   [Vinum  Erythroxyli 

Aromaticum,  Aromatic  Wine  of 

Erythroxylon] 

The  formula  for  this  wine  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextract  of  coca,  compound  elixir  of  tar- 
axacum, syrup  of  coffee,  port  wine,  aromatic 
elixir  and  sherry  wine.  About  30  grains  of  coca 
are  represented  in  1  fluidounce  of  finished  wine. 
Used  as  a  nerve  stimulant. 

Average  dose:    8  Cc.  (2  fluidrachms). 

VINUM  FRAXINI  AMERICAN/E.  N.  F. 
Wine  of  White  Ash 

The  formula  for  this  wine  does  not  differ 
from  that  of  the  2d  ed.  N".  F.  About  30  grains 
of  white  ash  bark  are  represented  in  1  flui- 
drachm of  the  finished  wine.  Used  as  a  stimu- 
lant and  emmenagogue. 

Average  dose:    4  Cc.  (1  fluidrachm). 

VINUM  PEPSINI.  N.  F. 
Wine  of  Pepsin  ["Pepsin  Wine"] 

The  formula  for  this  wine  was  changed  in  the 
3d  ed.  N.  F.  It  is  now  made  from  glycerite  of 
pepsin,  alcohol  and  sherry  wine.  One  grain  of 
pepsin  is  represented  in  1  fluidrachm  of  the 
finished  wine.     Used  as  a  digestive. 

Average  dose:    8  Cc.  (2  fluidrachms). 

VINUM  PICIS.  N.  F. 
Wine  of  Tar 

The  formula  for  this  wine  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
tar,  water,  pumice  and  stronger  white  wine 
(U.  S.  P.  1880).  Used  as  a  stimulant  and 
expectorant. 

Average  dose:    8  Cc.  (2  fluidrachms). 

VINUM  PRUNI  VIRGINIANS.  N.  F. 
Wine  of  Wild  Cherry 

The  formula  for  this  wine  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
quantity  of  alcohol  was  increased  25  per  cent. 
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About  15  grains  of  wild  cherry  are  represented 
in  1  fluidrachm  of  the  finished  wine.    Used  as 
a  tonic  and  pectoral. 
Average  dose:   4  Cc.  (1  fluidrachm). 


tincture  of  citro-chloride  of  iron  and  13|  grains 
of  wild  cherry  are  represented  by  1  fluidrachm 
of  finished  wine.     Used  as  a  chalybeate  tonic. 
Average  dose:   4  Cc.  (1  fluidrachm). 


VINUM   PRUNI  VIRGINIAN/E  FERRATUM. 

N.  F. 

Ferrated  Wine  of  Wild  Cherry 

The  formula  for  this  wine  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
quantity  of  tincture  of  citro-chloride  of  iron 
was   slightly   decreased.     About  5   minims   of 


ZINCI  OLEO-STEARAS.  N.  F. 
OIeo=Stearate  of  Zinc 

This  is  a  new  preparation  in  the  3d  ed.  N.  F. 
It  is  made  from  zinc  acetate,  stearic  acid,  oleic 
acid,  potassium  hydroxide,  alcohol  and  distilled 
water.  It  is  a  white  powder,  used  as  an  anti- 
septic application. 
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Abelmoschus  esculentus,  1516 

Abelmoschus  moschatus,  1516 

Abfilhrendes  brausepulver,  1024 

Abfiihrpillen,  954 

Abieninic  acid,  1248 

Abies  balsamea,  1242 

Abies  balsamifera,  1244 

Abies  canadensis,  1429 

Abies  excelsa,  966 

Abies  fraseri,  1244 

Abies  larix,   1244 

Abies  menziesii,  1246 

Abies  nigra,  1244 

Abies  pectinata,  1244 

Abies  pichta,  1244 

Abietene,  879,  1244 

Abietic  acid,  399,  1050 

Abietlc  anhydride,  1050 

Abietolic  acid,  1248 

Abieto-resln,  1248 

Abkochungen,   420 

Abrastol,   1365 

Abric  acid,  1365 

Abrin,   1365 

Abroma,   1365 

Abroma  angusta,   1365 

Abrotine,   1366 

Abrus,  1365 

Abrus  precatorius,   1365 

Absinthe,    1366 

Absinthe  demi-flne,  1366 

Absinthe  ordinaire,   13S6 

Absinthe  suisse,  1366 

Absinthic  acid,  1366 

Absinthin,   1366 

Absinthium,   1366 

Absinthium,   oil   of,   1366 

Absinthol,  1366 

Absolute  alcohol,  103,  106,  1705 

Absoluter  alkohol,  103 

Absorbent  canton  flannel,   598 

Absorbent  cotton,  597 

Abstract  of  ignatia,  1524 

Abstracta    (note),  466 

Abstracts,  466 

Abstracts,  general  formula    (note), 
466 

Abstractum  ignatia?,   1524 

Aburana,  1420 

Abuta  amara    (note),  916 

Abuta  rufescens    (note),   916 

Abyssinian  tea,  1437 

Acacia,  1 

Acacia  adansonli,  1 

Acacia  albida  (note),  3 

Acacia  angico,  4    (note),    5 

Acacia  anthelmlntica,  1568 

Acacia  arabica,  1,  1367 

Acacia  bark,  1367 

Acacia  catechu,  1435 

Acacia,  compound  powder  of,  1S08 

Acacia  dealbata,  7 

Acacia  decurrens,   4    (note),   1367 

Acacia  ehrenbergiana,  2 

Acacia,  finely  dusted,  7 

Acacia  fistula,  2 

Acacia  giraffae  (note),  4 

Acacia  glaucophylla,  2 


Acacia,  granulated,  7 

Acacia  greggii,   1543 

Acacia  gummlfera,  2 

Acacia  homalophylla  (note),  4 

Acacia  horrida,  2 

Acacia  karroo,  2 

Acacia  kirkii,  4 

Acacia,  mixture  of,  1803 

Acacia,  mucilage  of,  795 

Acacia  nllotica,  1 

Acacia  nostra,    2 

Acacia  pycnantha    (note),    4 

Acacia  Senegal,  1 

Acacia  seyal,  2 

Acacia  spirocarpa,  2 

Acacia  stenocarpa,  2 

Acacia,  syrup  of,  1218 

Acacia  tortilis,  2 

Acacia  usambarensis,  4 

Acacia  vera,  1 

Acacia  verek,  1 

Acaciae  cortex,  1,   1367 

Acaciae  gummi,  1 

Acajou  d.  pommes,  1384 

Acalypha,  1367 

Acalypha  indica,  1367 

Acalypha,  liquid  extract  of,  1367 

Aceite  de  almendras,  dulces,  831 

Acelte  de  coco,  881 

Aceite  de  croton  tiglio,  884 

Aceite  de  grano  tiglio,  884 

Aceite  de  higado  de  bacalao,  856 

Aceite  de  linaza,  852 

Aceite  de  olivas,  861 

Aceite  de  paraffina,  925 

Aceite  de  rlcino,  866 

Aceite  fosforado,  864 

Aceite  volatil  de  trementina,  877 

Aceites,  806 

Acer  saccharinum,  1072 

Acetal,  1367 

Acetaldehyde,  1373 

Acet-amido-ethyl  salicylic  acid,  1410 

Acetanilid,  8 

Acetanilida,  8 

Acetanilide,  8 

Acetanilide  powder,  compound, 
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Acetanilidum,  8 
Acetas  kalicus,  982 
Acetas  morphicus,  789 
Acetas  natricus,  1126 
Acetas  plumbicus,  969 
Acetas  potassicus,   982 
Acetas  sodicus,  1126 
Acetas  zincicus,  134C 
Acetate  basique  de  cuivre,  1457 
Acetate  d'ammoniaque  liquide,  702 
Acetate  de  chaux,  1427 
Acetate  de  cuivre  brut,  1457 
Acetate  d'ethyl,  100 
Acetate  de  morphine,   789 
Acetate  de  plomb  liquide.  728 
Acetate  de  potasse  sec,  982 
Acetate  de  soude  cristallise,  1126 
Acetate  de  zinc,  1348 
Acetate  ferrique  liquide,  712 
Acetate  neutre  de  plomb,  969 
Acetate  of  ethyl,  100 
Acetate  of  lead,  969 
Acetate  of  morphine,  789 
Acetate  of  potash,  982 


Acetate  of  potassa,  982 
Acetate  of  potassium,  982 
Acetate  of  soda,   1126 
Acetates,  tests  for,  1734 
Acetato  di  potassio,  982 
Acetato  di  sodio,  1126 
Acetato  neutro  di  piombo,  969 
Acetato  plumbico  neutro,  969 
Acetato  potasico,  982 
Aceteugenol,  840 
Acetic  acid,    13,   849,   1705,   1729 
Acetic  acid,  diluted,  17 
Acetic  acid,  glacial,  13,  1729 
Acetic  acid    No.    8,    18 
Acetic  acid    solutions,    tables    of 

specific  gravity   of,   14 
Acetic  aldehyde,  834,  1373 
Acetic  ether,  100 
Acetic  extract  of  colchicum,   472 
Acetic  turpentine  liniment,  699, 

1798 
Aceticum  scilliticum,  12 
Acetification,  1692 
Aceto-arsenite  of  copper,  1604 
Acetocoumaric  acid,  1682 
Acetomel,  911 
Aceton,  9 
Acetone,  9 
Acetone  oil,   9 

Acetone-chloroform,  1385,  1445 
Acetone-diethylsulfone,   1200 
Acetonum,  9 
Aceto-ortho-toluid,  1367 
Acetophenone,  1367 
Acetophenone-paramidophenol  ether, 

1367 
Acetopropionic  acid,  1392 
Acetopyrlne,  1367 
Aceto  scillltlco,  12 
Acetosella,  1600 

Aceto-trimethyl  colchicinic  acid,  384 
Acetous  syrup  of  wild  cherry  (note), 

1231 
Acetozone,  1411 
Acetparaphenetidln,  10 
Acetphenetidin,  10 
Acet-ph6netidine,  10 
Acetphenetidlnum,    10 
Acet-p-phenetidine    sodium    sulpho- 

nate,  1612 
Acetracts,  18 
Acetum,  13,  1691 
Acetum  aromaticum,  1781 
Acetum  Britannicum,  1692 
Acetum  cantharidis,  11 
Acetum  colchicl   (note),  11 
Acetum  concentratum,  13 
Acetum  destillatum,    13,    1693 
Acetum  galllcum,  1693 
Acetum  ipecacuanhas.   11 
Acetum  lobelia?  (note),  749   ■ 
Acetum  mylabridls  (note),  283 
Acetum  opii,  12 
Acetum  plumbi,  728 
Acetum  sanguinariac   (note),  1083 
Acetum  saturnl,  728 
Acetum  scillae,   12 
Acetum  urginea?,   1687 
Acetylamidobenzene,  8 
Acetvanilllc  acid.   840 
Acetyl  chloride,  330 
Acetylene,  40,  1367 

3823 
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Acetylized      methylene     diguaiacol, 

1483 
Acetyl-methylene    disalicylic    acid, 

1687 
Acetyl  para-ethoxy-phenyl-urethane, 

1674 
Acetyl-paramldophenol,  1640 
Acetylparamidophenol     salicylate, 

1640 
Acetylphenylhydrazin,    1368,    1519 
Acetyl-p-oxy-phenyl   urethane,    1578 
Acetyl-salicylic  acid,  1403 
Acetyl-salicyl-phenjtidin.  1674 
Acetyl  tribromsalol,  14b0 
Acetyl-tropeine  (note),  213 
Ache,  1393 

Ache  de  montagne,  1549 
Achillea,  1368 
Achillea  millefolium,   1368 
Achillea  moschata.  1368 
Achillea  nobills,  1368 
Achillea,  oil  of,   1368 
Achilleic  acid,    1368 
Achllleln,  1368 
Achras  balata,  1405 
Achroodextrin,  143 
Acibar  sucotrino,  112 
Acid,  abieninic,    1248 
Acid,  abletic,   399,    1050 
Acid,  abietlnolic,    alpha    and    beta, 

1248 
Acid,  abietolic,   1248 
Acid,  abric,  1365 
Acid,  absinthlc,   1366 
Acid,  acet-amido-ethyl      salicylic, 

1410 
Acid,  acetic,   13,  849,   1705,   1729 
Acid,  acetic,  diluted,   17 
Acid,  acetic,  glacial,  13 
Acid,  acetic,  No.  8.  18 
Acid,  acetic,  table  of  specific  grav- 
ity, 14 
Acid,  acetoproplonlc,   1392 
Acid,  aceto-trimethyl    colchiclnlc, 

384 
Acid,  acetvanilllc,   840 
Acid,  acetyl-methylene   disalicylic, 

1687 
Acid,  acetyl-salleyllc,  1403 
Acid,  acetyl-trlmethyl    colchiclnlc, 

384 
Acid,  achilleic,  1368 
Acid,  aconitlc,    27.    88,    1369,    1472 
Acid,  adhatodic.   1369 
Acid,  agaric,   1371 
Acid,  agarlcinic,    1371 
Acid,  ailanthlc.  1372 
Acid,  alantic,  1531 
Acid,   alkanic.  1374 
Acid,  alpha-abietlnic.  1051 
Acid,  alpha    and    beta    canadlnollc, 

1246 
Acid,  alpha-    and    beta-palabieti- 

nolic,  1245 
Acid,  alpba-kaurollc,   1510 
Acid,  alpha-tragacanthan-xylan- 

bassorlc,   1295 
Acid,  amidosuccinic,  119 
Acid    ammonium  carbonate,  129 
Acid,  anacardic,  1384,  1645 
Acid,  ancbuslc,  1374 
Acid,  anemonic,  1623,  1629 
Acid,  anemonlnlc,  1623 
Acid,  angelic,  147,  196,  1209,  1386 
Acid,  angelicic,  1386 
Acid,  anhydromethylene-citrlc,  1515 
Acid,  anisic  834 
Acid,  anthemidic,  1464 
Acid,  anthranilie,  835,  1529 
Acid,  antlmonic.  153 
Acid,  antimonous,  153 
Acid,  antirrhinic.  424 
Acid,  aplolic,   1393 
Acid,  arable,  5 
Acid,  arachidic,  863.    1506 
Acid,  aristic,    1116 


Acid,  aristldic,  1116 

Acid,  aristinic    (note),    1116 

Acid,  aristollc,   1116 

Acid,  arsenious,    197 

Acid,  arsenous,   197 

Acid,  artanthic,  772 

Acid,  aspartlc,  119 

Acid,  atroplc,   1105,  1183 

Acid,  bassoric,  1295 

Acid,  bebeeric,  1409 

Acid,  behenic,   1125,   1586 

Acid,  beljiabieninic,  1244 

Acid,  benic,  1586 

Acid,  benzene-sulphonic,  926 

Acid,  benzoic,   19,   224,   232 

Acid,  benzoic,    German,    20 

Acid,  berberinic    (note),    644 

Acid,  bergoptlnic,  1586 

Acid,  beta-abietinic,  1051 

Acid  beta-kaurolic,  1510 

Acid,  beta-mastaconlc,  771  . 

Acid,  beta-naphtholinsulphonic, 

1413 

Acid,  beta-naphthol  sulphonic,    1413 

Acid,  beta-pyridine-carboxylic,  1079 

Acid,  betulinamaric,  1413 

Acid,  betulinlc,   1413 

Acid,  betulorentinlc,  1414 

Acid,  bohelc,   1671 

Arid,  boracic.  22 

Acid,  boric.   22.  1132 

Acid,  boric,  crude,   1134 

Acid,  boric,  native,  1132 

Acid,  boro-cltrle.   14  19 

Acid,  boro-sallcyllc.    1419 

Acid,  boswellic,  1594 

Acid,  brasslc,  1125,  1587 

Acid,  butyric.    1423.    UN 

Acid,  cacodyllc,   1423 

Acid,  caffelc,  1453 

Acid,  caffe-tannic    1453 

Acid,  calToo-tnnnic,   805 

Acid,  cahincic,    1426 

Acid,  callitrollc,    1641 

Acid,  camphollc,  278 

Acid  camphor  mixture.  1804 

Acid,  camphoric,  26,  277 

Acid,  campboronlc,  U 

Acid,  camphreslnlc,  277 

Acid,  camphronlc.  277 

Acid,  canadlnic,   1246 

Acid,  canadolic,  1246 

Arid,  caprillc,    1074 

Acid,  capsulaesic,  1370 

Acid,  carbamlc.  101 

Acid,  carbazotic,    1614 

Acid,  carbolic,  925 

Acid  carbonate   of   ammonia,    1380 

Add  carbonate  of  potassium, 

984 

Acid,  carminic,    370 

Acid,  carobic,  1535 

Acid,  caroborelinlc,  1535 

Acid,  carthamic,  1432 

Acid,  caryophylllc,  303 

Acid,  cascarillic,  305 

Acid,  catechuic,  575,  1437 

Acid,  eatecbu-tannlc,   575,    1437 

Acid,  cathartic,  1064,  1113,  1433 

Acid,  cathartogenlc.  1113 

Acid,  cerotic,  309,  809,  914 

Acid,  cetrarlc,    1440 

Acid,  cevadic,    1329,    1636 

Acid,  chaulmoogric,  1588 

Acid,  chelldonic,    1441 

Acid,  chenotaurocbollc.  490 

Acid,  chiococcaic,    1427 

Acid,  chlorogenic,  1453 

Acid,  chloroplatlnic,  1617 

Acid,  chromic,  334 

Acid,  chrysatropic,  1487 

Acid,  chrysophanic,  335,  1063,  1433 

Acid,  cinchofulvic,   355 

Acid,  cinchomeronic,    363,    1038 

Acid,  cinchonic,  363 

Acid,  cinchotannic,  355 


Acid,  clnnamic,  224,  232,  842,  1198, 

1450 
Acid,  citraconic,  27 
Acid,  citric,  25,  693 
Acid,  citric,  saccharated,   1781 
Acid,  cocatannic,   370 
Acid,  cocinic,  1588 
Acid,  colchicinlc,  384 
Acid,  columbic,    265 
Acid,  coluteic,    1454 
Acid,  comenic,   902 
Acid,  comosic,  1573 
Acid,  coniic,  393 
Acid,  convolvulinlc,  677 
Acid,  convolvulinolic,  677 
Acid,  copaivic,   399 
Acid,  coumarlc,  1562,  1681 
Acid,  crescentinic,  1465 
Acid,  cresotic,  1467 
Acid,  cresotinic,  1467 
Acid,  cresylic,  402,  405 
Acid,  crotonic,  885 
Acid,  crotonoleic  (note),  886 
Acid,  crotonolic.  886 
Acid,  cubebic,    411 
Acid,  daturic,  1183 
Acid,  delphinlc,  1689 
Acid,  dextropimaric,  966 
Acid,  dextro-tartaric,  82,  85 
Acid,  diacetyl  tannic,  1067 
Acid,  dibromgallic,    1501 
Acid,  dichloracetic,  86 
Acid,  diethylbarblturlc,  1691 
Acid,  dlgallic,  79,  573 
Acid,  digitallc,  424 
Acid,  dimethyl-arsenic,   1423 
Acid,  dimethyl  colchiclnlc,  384 
Acid,  dlmethyl-protocatecbulc,  1329 
Acid,  diollc,  251 
Acid,  diorsellinic,  1552 
Acid,  dloxybenzoic,  581 
Acid,  dloxysallcyllc,  29 
Acid,  disulphlndigotic,  1528 
Acid,  dlthio-sallcylic,   1474 
Acid,  elagic,  599 
Acid,  elaic,   56 
Acid,  elaidlc,   809 
Acid,  elateric,  433 
Acid,  elemic,   1510 
Acid,  ellaglc,   1374,   1682 
Acid,  embelic,  1380 
Acid,  ergotlc,  450 
Acid,  eruclc,   1125,  1587 
Acid,   erythrlc,   1479,   1552 
Acid,  erythrophlelc,  1644 
Acid,  ethylphosphorlc,    1481 
Acid,  euxanthlc,  1528 
Acid,  ferric,  516 
Acid,  ferulalc,  209 
Acid,  fico-ceryllc  (note),  310 
Acid,  flllcic,  212 
Acid,   flavoaspidic,   212 
Acid,   fluosiliclc,  83 
Acid,  formic,   196,   801,   849.   1494 
Acid,  formic,  spirit  of,  1812 
Acid,   Fothergill's.  32 
Acid,  frangullc,  570.  1064 
Acid,  frangullnic,  570 
Acid,  fumarlc,  1499 
Acid,  fusco-sclerotlnlc,  450 
Acid,  galltannlc,  1500 
Acid,  gallic,  29,  573 
Acid,  gallic,  ointment,  30 
Acid,  gallotannic,  79,  573 
Acid,  gamma  abietinlc,  1051 
Acid,  geddic,  1295 
Acid,  gelsemlc,  578 
Acid,  gelseminic,  578 
Acid,  gentianic,  581 
Acid,  gentislc,  1495 
Acid,  gentisinic  581 
Acid,  geranlc,  1606 
Acid,  gluclc,    1075 
Acid,  gluco-syrlngic,   1632 
Acid,  glycerinophosphoric,    1504 
Acid,  glycochollc,  490 
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Acid,  glycosyl-dioxycinnamic,    1487 

Acid,  glycyrrhizic,  595 

Acid,  gratioloic,  1506 

Acid,  guaiacic,  604 

Acid,  guaiacinic,  604 

Acid,  guaiacol-sulphonic,  1500 

Acid,  guaiaconlc,    604 

Acid,  gurjunic,  1592 

Acid,  gymnemic,   1512 

Acid,  gynocardic,  1588 

Acid,  hedera-tannic,  1513 

Acid,  hederic,  1513 

Acid,  helianthitannic,  15^4 

Acid,  helvellaic,    1575 

Acid,  hemidesmic,  610 

Acid,  hemipinic,  897,  899 

Acid,  henotannic,   1546 

Acid,  hexahydrotetraoxybenzolc, 

355 
Acid,  hippuric,   128,  1517 
Acid,  homoparacopaibic,  400 
Acid,  homosalicylic,  1467 
Acid,  hydrastinic   (note),  644 
Acid,  hydriodic,    665 
Acid,  hydriodic,  diluted,  30 
Acid,  hydrobromic,  diluted,  32 
Acid,  hydrobromic,  table  of  specific 

gravity,  33 
Acid,  hydrochloric,    34 
Acid,  hydrochloric,  commercial,  37 
Acid,  hydrochloric,  diluted,  38 
Acid,  hydrochloric,  liquid,  38 
Acid,  hydrochloric,  pure,   for  tests, 

1709 
Acid,  hydrochloric,  table  of  specific 

gravity,  36 
Acid,  hydrocyanic,  1020 
Acid,  hydrocyanic,  assay,  41 
Acid,  hydrocyanic,  diluted,  39 
Acid,   hydrocyanic,   Scheele's,  42 
Acid,   hydroferrocyanic,  1002 
Acid,  hydrofluoric,    1493,    1519 
Acid,  hydromeconic,  902 
Acid,  hydrosulphuric,  1206,   1519 
Acid,  hydrosulphurous,  1159 
Acid,  hyoglycocholic,  490 
Acid,  hyoscinic,  648 
Acid,  hyotaurocholic,   490 
Acid,  hypogaeic,  1506,  1588 
Acid,  hyponitrlc,   53 
Acid,  hypophosphorous,  45,  935, 

1781 
Acid,  hypophosphorous,  diluted,  45 
Acid,   hypopicrotoxic,    943 
Acid,   hyposulphurous,    1158,    1206 
Acid,   hypovanadic,  1690 
Acid,  ichthyol-sulphonic,  152J 
Acid,  igasuric,  803 
Acid,  ilicic,    1524 
Acid,   illurinic,  399 
Acid    infusion  of  cinchona,  653 
Acid    infusion  of  roses,   656 
Acid,  iodic,   665,   1531 
Acid,  iodo-resorcin-sulphonic,     1392 
Acid,  ipecacuanhic,   673 
Acid,  isobutyric,  196 
Acid,  Isocetic,  1407 
Acid,  isoheptoic,  849 
Acid,   isolactic,  46 
Acid,   isolinolenic,    853 
Acid,  isophotosantonic   (note), 

1087 
Acid,   isouvitinic,  273 
Acid,  itaconic,  27 
Acid,  jaborlc,   948 
Acid,  jalapic  (note),  678 
Acid,  jecoleic,  858 
Acid,  juglandic,  1536 
Acid,  kaurinic,  1510 
Acid,  kaurinolic,  1510 
Acid,  kauronollc,  1510 
Acid,   kinic,  350,   1625 
Acid,  kinovic,   356,  1682 
Acid,  kola-tannic,    1541 
Acid,  kombic,  1190 
Acid,  krameria-tannic,  686 

(115) 


Acid,  krameric,  686 

Acid,  laccaic,  1544 

Acid,  lactic,  46 

Acid,  lactic,  diluted,  48 

Acid,   lactuclc,  688 

Acid,  lsvoplmaric,  966 

Acid,  lsevo-tartarlc,  85 

Acid,  lanolinic,  96 

Acid,   larixinic,    1545 

Acid,  lauric,  1546 

Acid,  lauro-stearic,  318 

Acid,  lecanoric,  1552 

Acid,  leditannic,  1548 

Acid,  lichen-stearic,  1440 

Acid,  llgnoceric,  1506 

Acid,  llnoleic,  853 

Acid,  llnolenic,  853 

Acid,  liquefied  carbonic,  168 

Acid,  lobellc,  748 

Acid,  lupulo-tannlc,    617 

Acid,   lycoctonic,  88 

Acid,  lycopodlc,   750 

Acid,   maizenic,  1348 

Acid,   maleic,  1499 

Acid,  malic,    393,    1067    (note) 

Acid,  mandelic,  614 

Acid,  manganic,  760 

Acid,  mastichic,  770 

Acid,  masticinic,  771 

Acid,  masticolic,  771 

Acid,  meconic,  902 

Acid,   melassic,  1075 

Acid,  melllotic,  1562 

Acid,  meso-tartarlc,  85 

Acid,  meta-copalvic,   399 

Acid,  metagallic,  30 

Acid,  metaphosphorie,    62,   934 

Acid,  metaphosphorie,  diluted, 

1781 
Acid,  metastannic,    1677 
Acid,  meta-tartaric,  85,  727 
Acid,  metavanadic,  1689 
Acid,  methyl-crotonic,    147,    1329, 

1636 
Acid,  methyleneprotocatechuic, 

1463 
Acid,  methylethyl-acetlc,   677,  1386 
Acid,  monesiatannic,  1571 
Acid,  mongumlc,   1572 
Acid,  monochloracetic,  86 
Acid,  monosuiphindigotic,  1528 
Acid,  moric,  1682 
Acid,  moritannic,  1499,  1682 
Acid,  morrhuic,  858 
Acid,   muclc,   1498 
Acid,  muriatic,    34 
Acid,  muriatic,  diluted,  38 
Acid,  myotonic,  1602 
Acid,  myrlstic,  318,  798 
Acid,  myronic,  195,  1431 
Acid,  myrrhic,  801 
Acid,  naphthlonic,  1577 
Acid,  naphthylaminsulfonie,  1577 
Acid,  nicotinic.  1679 
Acid,  nitric,  49,  1710 
Acid,  nitric,  diluted,  54 
Acid,  nitric,  fuming,  1710 
Acid,  nitric,  monohydrated,  49 
Acid,  nitric,  table,  51 
Acid,  nitroferrocyanic,  1651 
Acid,  nitrohydrochloric,  55 
Acid,  nitrohydrochloric,  diluted,  56 
Acid,   nitromurlatic,    55 
Acid,  nitromurlatic,  diluted,   56 
Acid,  nitrophenic,  1614 
Acid,  nitrous,   52 
Acid,  nucitannic    (note),    1535 
Acid,  nucleic,   1583 
Acid    number  for  resins,  etc.,   1712 
Acid,  nuphar-tannic.    1583 
Acid,  nymphse-tannic,  1583 
Acid,  octoic,  1674 
Acid,  oleic,  56,  853,  1088 
Acid,  ophelic,  321 
Acid,  opianic,  641,  898 
Acid,  orsellic,  1552 


Acid,  orselllnic,  1552 

Acid,  orthoamidosalicylic,  1597 

Acid,  ortho-nitrocinnamic,  1586 

Acid,  ortho-oxybenzoic,    63,    64 

Acid,   srthophenolsulphonic,  1659 

Acid,  orthophosphoric,  58,  934 

Acid,  oshaic,  1598 

Acid,  osmic,  1598 

Acid,  oxalic,  1598 

Acid,  oxalic,  pure,  1710 

Acid,  oxycopaivic,  399 

Acid,  oxymyristic,  1386 

Acid,  oxynaphthoic,  1601 

Acid,  oxypentadecylic,    1386 

Acid,  oxypicric,  1637 

Acid,  oxypropionic,  46 

Acid,  oxytoluic,   1467 

Acid,  pseonic,   1602 

Acid,  palabieninic,  1245 

Acid,   palabietinic,  1245 

Acid,  palicouric,  1602 

Acid,  palmitic,  309,  318,  863,  1088, 

1588 
Acid,  pannic,  211 
Acid,  papaveric,,    1066 
Acid,   paracopaibic,  400 
Acid,  paraffinic,  914 
Acid,  paralactic,  46 
Acid,  paraoxybenzoic,  65,  595 
Acid,  paraphenol  sulphonic,  1151 
Acid,  parasaccharic,  595 
Acid,  parasorbic,   1658 
Acid,  parasulphanilic,    1462 
Acid,  para-tartaric,  85 
Acid,  parillinlc,  1096 
Acid,  paullinitannic,  606 
Acid,  pectic,   1432 
Acid,  pelargonic,   1496 
Acid,  periodic,  665 
Acid,  persulphuric,  70,   1206 
Acid,  phellonic,    1461 
Acid,  phenic,   925 
Acid,  phenylhydrazin-laevullnlc, 

1392 
Acid,  phenylic,   925 
Acid,  phenylo-borlc,  1611 
Acid,  phenylo-sallcyllc,  1612 
Acid,  phosphoric,  58 
Acid,  phosphoric,   concentrated,    58 
Acid,  phosphoric,  diluted,  63 
Acid,  phosphoric,  diluted  glacial, 

1781 
Acid,  phosphoric,  glacial,  62 
Acid,   phosphoric,  monobasic,  62 
Acid,   phosphoric,  monohydrated.  62 
Acid,  phosphoric,    table   of   specific 

gravity,  60 
Acid,  phosphorous.  934 
Acid,  photosantonic,  1086 
Acid,  phthalic,   20 
Acid,  phytolaccic,  942 
Acid,  picea-plmarlc    (note),   1248 
Acid,  plcea-pimarinic  (note),  1248 
Acid,  picea-pimarolic,    alpha    and 

beta  (note),  1248 
Acid,   picrasmic,  1033 
Acid,  picric,  1614 
Acid,  picropodophylllnie,  979 
Acid,   picrotoxlc,  943 
Acid,  pllocarpic,  948 
Acid,   pilocarpidic,   948 
Acid,  plmaric,  966,  1050,  1247 

(note) 
Acid    plmarinic    (note).   1247 
Acid,  pimarobic,    alpha    and    beta 

(note),  1247 
Acid,   pinastrinic,   1441 
Acid,   plnlc,   966,    1050 
Acid,   pinitannic.  1676 
Acid,  piperic,    965 
Acid,   piperinlc,  965 
Acid,  piperonalic,   876 
Acid,   piperonylic,   1463 
Acid,  pipitzahoic.  1606 
Acid,  plsang-cerylic  (notet.  310 
Acid,  piscidlc.    1616 


1826 
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Acid,  podophyllic,   979 

Acid,  polyarablnontrigalactan- 

geddic,  1295 
Acid,  polygalic,  1108 
Acid,   polygonic,  1417 
Acid    potassium   oxalate,    1600 
Acid    potassium   paratartrate 

(note),  1343 
Acid    potassium    racemate     (note), 

1343 
Acid    potassium    tartrate,    985 
Acid,  propionic,  1087 
Acid,  proteaclc,  1622 
Acid,   protocatechuic,    686 
Acid,  protolamlnic,  1510 
Acid,   prusslc,  diluted.    39 
Acid,   punico-tannic,  599 
Acid,  purginic,   6TJ 
Acid,  purrelc,   1528 
Acid,   pyrethrlc.  1028 
Acid,   pyridine   tricarboxylic.   1625 
Acid,  pyroeatechuic,  682 
Acid,  pyrogalllc,   30.   1029 
Acid,   pyroligneous,  16.  967 
Acid,  pyroligneous,   crude,   18 
Acid,  pyromeconic,  902 
Acid,  pyrophosphorlc.  59,  934 
Acid,  pyrotartarlc.  273 
Acid,   quasslc.    1033 
Acid,   quercitannic.  1034 
Acid,  qulllalac,  1036 
Acid,  quillalc,  1648 
Acid,  quinlc,   350,   355,    1038,    1625 
Acid    quinine    hydrochloride,    1043 
Acid    quinine   sulphate     1040 
Acid,  qulnovlc.  350.  1427 
Acld,   racemlc.  85.   1331).   1028 
Acid,   ratanhia-tannlc.   686 
Acid,   regtanlc.    1 1 
Acid,   rbeo-tannlc.   1063 
Acid,   rheum.  1064 
Acid,  rheumlc,  1063 
Acid,   rheumtannlc.    1064 
Acid,  rbodeoretlnlc,  677 
Acid,  rhomdlc,  1066 
Add.  rtblchlorlc,  1600 
Acid,   riclnelaldlc 
Add.  ridnolelc,   669,   1371.   1407 
Acid,  rosolic.   1460 
Acid,   rothlc   mold.  1535 
Acid,   rubaronic.  1024 
Acid,   ruberythrlc.   1683 
Acid,  rublanlc.    1633 
Acid,  rutlc.   1417.   14M 
Acid,  rutinlc    L666 
Acid.  sabadlllic    1826 
Acid,   saccharic,   1075 
Acid,   salicylic.  64.  847 
Acid,   salicylic,   elixir  of.    ITs.'I 
Acid,   sallcylous,    64,    10T8 
Acid,  salicylsulphonlc    1663,    1666 
Acid,  salolorthophospborous,     1552 
Acid,  sandaracolic.  10  41 
Acid,  sanguinarinlc.  1082 
Acid,  santonic,   1086 
Acid,   santonlnic,  1086 
Acid,   sarracenic.   H'>1t 
Acid,  sclerotic,   450,    1688 
Acid,  sebacic,    677 
Acid,  selenous,  1646 
Acid,   selinic.    1810 
Acid,  sennachrysophanic.    1113 
Acid,  silicic,    1646 
Acid,   silveolic   (note).  1247 
Acid,  silvinolie.  alpha  and  beta 

(note).   1247 
Acid,  smilasperic.  610 
Acid    sodium    carbonate,    1129 
Acid,  solanic,  1655 
Acid    solution   of   mercuric   nitrate, 

722 
Acid    solution  of  phosphates,  1801 
Acid,   sorbic.  1658 
Acid,   sozoiodolic.    1659 
Acid,  sozolic.  1650 
Acid,   sphacelic.  450 


Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 


1663 


Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
17 
Acid 
Acid 


sulphate   of   potassium,    1619 
sulphocarbolic,   1151 
sulpholeic   (note),  821 
sulphonaphthylaminic,  1577 
sulphoricinic,  1664 
sulphosalicyllc.    1665 
sulphuric.  68,   1206 
sulphuric,   aromatic.    75 
sulphuric,  diluted.   76 
sulphuric,   fuming.  70 
sulphuric     pure,    for    tests. 
13 
sulphuric,   solid.  70 
sulphuric,   table  of  specific 


Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Add 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Add 
Add 
Add 

Add 

Add 
Acid 
Add 


gravity.   72 


spirseaic,  1660 

stannic,   1677 

stearic,  68,  318,  1088 

steocarobic,  1535 

styphnlc,    127,    1056 

suberic,   1461 

succinic,    1247    (note),    1378, 


sulphurous.    77.    1206 
sulphurous,   assay.   78 
sumbulamlc.  1200 
sumbulic.  1209 
sylvlc,   1050 
syringic,  1632 
syrup  of  citric.  1218 
syrup  of  hydrlodlc.  1218 
tampicic   (note), 
tampicollc  (note),  678 
tanacetic.   l 

tanacetum  tannic.  1607 
tannic.  19 
tartaric   82 
tartaric.    Inactive.  85 
tartaric.  laccbarated, 
tartrate  of   potash.   985 
tannic  shOtlC,   400 
telfalrlc,    1071 
terrible 

thapslc.    1074 
thiolinlc.   K',75 
thcijetlc.    1070, 
tlgllc.    - 

UgHftlc,  147.  886,  1828 
thebolactlc,    90S 
tlieraplc    868 
tlilosuliihurlc.    1168,    1200 
thymic,   i25o 
tormentll-tannlc.   1689 
toxlcoctcndrlc.  10,.'!  1 
trafoponlc,   1663 
trllironiojilienol  Hulplmnlc, 


1421 

Acid,  trichloracetic  86 
Add.  trlhydroxybeneolc,  09 

Acid,    irlincthy]   colcHdnic 

Acid,  trloxybenzofc,  '_'.» 

Add,   tropic-.  227.  0,4s 

Acid,   tumenol  sulphonlc  1685 

Acid,   turpentine-phosphoric.    985 

Add.  turpetblc,  1685 

Acid,   turpethollc.   1686 

Add,   ulmic.    1075 

Add.   umbellulic.    1686 

Acid,  urushic.   1630 

Acid,  valerianic,   1686 

Acid,   valeric.   1322.   1882,   1688 

Acid,  valeric,  monohydrated,  136 

Add.   vanadic.    It 

Acid,   vanillic.    1327 

Acid,    veratric.   88.   1826,   1638 

Add.   viburnic.  1081,   13.S4 

Acid,   vitriolic.    68 

Add.   vulplnic.  1441 

Acid,   xylan-bassorlc,  1295 

Acide  ac£tlque.  13 

Aclde  antique  concentred  13 

Acide  aedique  cristallisable.  13 

Aclde  aedique  dilue.   13 

Acide  anhydro-orthosulfamide-ben- 

zoique,   235 
Acide  arsenieux.  197 


Acide  azotique  dilue\  54 

Aclde  azotique  officinal,  49 

Acide  benzoique,    19 

Acide  borique  eristallise\  22 

Acide  bromhydrique  dissous,  32 

Acide  camphorique.   25 

Acide  carbolique.  925 

Acide  chlorazotique,  35 

Aclde  chlorazotique   dilue\    56 

Acide  chlorhydrique  dilu<?,  38 

Acide  chlorhydrique    officinal,    34 

Acide  chlorhydrique  ou  nniriatique, 

34 

Aclde  chromlque  cristallisc5,  334 

Aclde  citrique,   25 

Acide  cyanhydrique  dissous,  39 

Acide  dextroraegmique,   82 

Acide  du  citron,  25 

Acide  du  tartre,  82 

Aclde  gallique.    2!) 

Acide  hydriodique  dilue.   80 

Acide  hydrobromlque    dilue,    32 

Aclde  hydrocyanlque,  39 

Aclde  hypophosphoreux,   15 

Acide  hypophosphoreux  dllue\   45 

Acide  lactlque,  46 

Acide  nltrlque,   49 

Acide  oldque,  56 

Aclde  oxalique  ou   carboneux.    L668 

Aclde  phfnlque,  925 

Acide  phosphorique.  58 

Aclde  phosphorique  glacial,  02 

Acide  phosphorique  medicinal,  63 

Aclde  pyrogalllque,  1020 

Aclde  snlicylique,  04 

Acide   steni'lcjue.    88 

Aclde  succinlque,    1668 

Acide   sulfurenx.    77 

Aclde  sulfurlcine.  68 

Acide   sulfurlcpie  cllluc',  76 

Aclde  tannlque,    70 

Aclde  tmrtrkjne,  S2 

Aclde  thymiquc.    1260 

Aclde  trichlouic  c'llcpie,    86 

Acide   valei-laiilc|iic.   1668 

Acide    valcrlque.    1  OSS 

Acldo  acetlco.     13 

Acldo   acetlco   concentrato,    13 

Acldo  iiKalllco,  29 

Acldo  anenloeo,  107 

Acido   lien/.oico,    1<l 

Acide,    Ixili c-o.     22 

Acldo  carbolico.  920 

Adclo   danhidrico.  89 

Acldo  citrlco,  25 

Acldo  clorhidiicc.  :',4 

Acido  elorldrlco  concentrate,  84 

Addo  clorldrlco  dllolto,  88 

Acido  cromlco,  334 

Acldo  fenicc.   Q25 

Acldo   fenico    llquido.   931 

Acido    fosforico.    5S 

Acido  galllco,  2'.' 

Acldo  ladlco,   46 

Acldo   muiiatlco.    .''.4 

Acide    nilrico,    40 

Acido  nltrico  concentrato,   40 

Acido   nitrico   diluito,    54 

Acido  salldlico,   04 

Acido  Bolforico,  68 

Acido   sulfurico.  68 

Acldo  tanlco.    70 

Acido  tannico,  79 

Acido  tartarico,  82 

Acido   tartrico.  82 

Acido  valerianlco,  1688 

Acids   and    their   esters    In    volatile 
oils,  812 

Acids  and  their  esters,    oils   con- 
taining,   816 

Acidulous  wines,  1340 

Acldum  aceticum,  13 

Acidum  aceticum   concentratum,  13 

Acldum   aceticum  dllutum.   17 

Acidum  aceticum  glaciale.   13 

Acidum  arsenlcosum,  197 


Index. 
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Acidum  arseniosum,   197 
Acidum  arsenosum,  197 
Acidum  azoticum,   49 
Acidum  benzoicum,    19 
Acidum  benzoicum  sublimatum, 

19 
Acidum  beta-naphtholinsulphoni- 
cum,   1413 
Acidum  boracicum,    22 
Acidum  boricum,  22 
Acidum  borussicum,  39 
Acidum  bromhydricum,  32 
Acidum  bromhydricum  dilutum,    32 
Acidum  butyrlcum,  1423 
Acidum  cacodylicum,    1423 
Acidum  camphoricum,  25 
Acidum  carbolicum,  926 
Acidum  carbolicum  crudum   (note), 

926 
Acidum  carbolicum  iodatum,  1781 
Acidum  carbolicum  liquefactum, 

931 
Acidum  chlorhydricum,  34 
Acidum  chloronitrosum,  55 
Acidum  chromicum,    334 
Acidum  cinnamicum,  1450 
Acidum  citri,  25 
Acidum  citricum,  25 
Acidum  citricum  saccharatum, 

1781 
Acidum  elainicum,  56 
Acidum  formicum,  1494 
Acidum  gallicum,  29 
Acidum  gallo-tannicum,  79 
Acidum  glycerinophosphoricum, 

1504 
Acidum  bydriodicum  dilutum,  30 
Acidum  hydrobromlcum  dilutum,  32 
Acidum  hydrochloratum,  34 
Acidum  hydrochloricum,  34 
Acidum  hydrochloricum  dilutum,  38 
Acidum  hydrocyanatum,  39 
Acidum  hydrocyanicum  dilutum,  39 
Acidum  hydrofluoricum,    1519 
Acidum  hypophosphorosum,  45, 

1781 
Acidum  hypophosphorosum  dilutum, 

45 
Acidum  lacticum,  46 
Acidum  lacticum  dilutum,  48 
Acidum  metaphosphoricum  dilu- 
tum, 1781 
Acidum  muriatieum,  34 
Acidum  muriatieum  dilutum.  38 
Acidum  nitri,    49 
Acidum  nitricum,  49 
Acidum  nitricum  dilutum,    54 
Acidum  nitrohydrochloricum,  55 
Acidum  nitrohydrochloricum  di- 
lutum, 56 
Acidum  nitromuriaticum,    55 
Acidum  nitromuriaticum    dilutum, 

56 
Acidum  oleicum,    56 
Acidum  oleinicum,    56 
Acidum  orthoamidosalicylicum, 

1597 
Acidum  oxalicum,  1598 
Acidum  phenicum,  925 
Acidum  phenylo-boricum.  1611 
Acidum  phenylo-salicylicum,  1612 
Acidum  phosplioricum,    58 
Acidum  phosphoricum  conconl la- 
tum, 58 
Acidum  phosphoricum  dilutum,    63 
Acidum  phosphoricum  glaciale.  62 
Acidum  phosphoricum   glaciale 

dilutum,  1781 
Acidum  picricum.  1614 
Acidum  pyrogallicum,  1029 
Acidum  quinicum.     1625 
Acidum  salicylicum,  64 
Acidum  sozolicum.   1659 
Acidum  spiricum,  64 
Acidum  stearlcum,  68 
Acidum  stearinicum,   68 


Acidum  succinlcum,  1663 
Acidum  sulfuricum,  68 
Acidum  sulphuricum,  68 
Acidum  sulphuricum  aromaticum, 

75 
Acidum  sulphuricum  dilutum,    74, 

76 
Acidum  sulphurosum,  77 
Acidum  tannicum,  79 
Acidum  tartaricum,  82 
Acidum  tartaricum  saccharatum, 

1782 
Acidum  thymicum,  1250 
Acidum  trichloraceticum.   86 
Acidum  valerianicum,   1688 
Acidum  valericum,  1688 
Acidum  vanadicum,  1689 
Aclpenser  huso,   1521 
Acipenser  ruthenus,  1521 
Acipenser  stellatus,   1521 
Acocanthera  abyssinica,    1398 
Acocanthera  deflersii,  1398 
Acocanthera  ouabalo,  1398 
Acocanthera  schimperi,  1398 
Acocanthera  venenata,    1398 
Acocantherin,  1398 
Acoine,  1368 
Acolytine,  88 
Aconella,   898 
Aconlne,   87 
Aconlt,  89 
Aconit  napel,  89 
Aconite,  89 
Aconite  and  chloroform,  liniment 

of,  1798 
Aconite,  assay   of,    92 
Aconite,  extract  of  (note),  467 
Aconite,  Fleming's  tincture  of,  1252 

(note),  1817 
Aconite,   fluidextract  of,  526 
Aconite,  Japanese,   91 
Aconite    leaves,    dried,   91 
Aconite    leaves,    fresh,    91 
Aconite,  liniment   of,    694 
Aconite,   Nepaul,  90 
Aconite    plaster    (note),    436 
Aconite    root,    89 
Aconite    root,   Indian,  90 
Aconite    root,  Japanese,  88 
Aconite    root,  tincture  of.  1252 
Aconite,  tincture  of,  1252 
Aconltl   folia,   89 
Aconiti   radix,  89 
Aconitia,   86 

Aconitic  acid,  27,  88,  1369,  1472 
Aconitin,    86 
Aconitlna,   86 
Aconitine,  86 
Aconltine,  amorphous.  89 
Aconitine,  crystallized,   89 
Aconitine,  Duquesnel's,  crystal- 
lized,  92 
Aconitine  hydrobromide,  88 
Aconitine  nitrate,    92 
Aconitine  ointment.  1305 
Aconitine,  oleate  of,  1806 
Aconitinum,  86 
Aconito,   89 
Aconitum,   89 
Aeonitum  anthora,  89 
Aconitum  cammarum,    89 
Aeonitum  chinense,  91 
Aconitum   ferox.    88 
Aconitum  fischeri,    88    (notet,   91 
Aconitum  heterophyllum,   90 
Aconitum  Japonicum  (note),  88 
Aeonitum  lycoctonum.    88 
Aconitum  multifida,  90 
Aconitum  napellus,   89 
Aconitum  neomontanum,    89 
Aconitum  neubergense.  90 
Aconitum  palmatum,  90 
Aconitum  paniculatum,    89 
Aconitum  paniculatum.  var. 

stfirekianum,  89 
Aconitum  rotundifolia,  90 


Aconitum  septentrionale,  89 

Aconitum  variabile  neubergense,  90 

Acore  odorant,  256 

Acore  vrai,  256 

Acoretin,  256 

Acorin,  256 

Acorn  cups,  1689 

Acorns  (note),  1035 

Acorus  calamus,  256 

Acqua,  161 

Acqua  di  calce,  706 

Acqua  di  cloro,  709 

Acqua  distillata,  177 

Acqua  distillata  di  anice,    174 

Acqua  distillata  di  arancio,    174 

Acqua  distillata  di  canella,  176 

Acqua  distillata  di  finocchio,  178 

Acqua  distillata  di  mandorle 

amare,  173 
Acqua  distillata  di  menta  piperita, 

182 
Acqua  distillata    di    rose,    182 
Acqua  ossigenata,  179 
Acquavite  rectiflcata,  103 
Acque  distillate,    184 
Acrid  lettuce,   687 
Acrinyl  sulphocyanate,  877,  1125 
Acrolein,    586,    808,     1368 
Acrylic  aldehyde,    1368 
Actaea,  1368 
Actaea  alba,   1368 
Actaea,  compound  syrup  of,  1813 
Actaea  racemosa,   337 
Aetata  rubra,  1368 
Actaea  spicata,  1368,   1514    (note) 
Actaea,  tincture   of,    1260 
Actaeae  racemosse  radix,   336 
Actinomeris,   1368 
Actinomeris  helianthoides,   1368 
Actol,  1647 
Adansonia,  1369 
Adansonia  digitata,  1369,  1457 
Adansonia  gregorii,    1369 
Adansonia  madagascariensls,  1369 
Add-add,   1438 
Aden  gum,  3 
Aden  senna,  1111 
Adenanthera,    1369 
Adenanthera  pavonina,  1369 
Adenia,   1369 
Adenia  venenata,   1369 
Adenium  boehmianum,    1398 
Adeps,  93 

Adeps  benzoatus,  95 
Adeps  benzoinatus,    95 
Adeps  lanae,  95 
Adeps  lanae  anhydricus,   95 
Adeps  lanae  cum  aqua,  96 
Adeps  lanae  hydrosus,  96 
Adeps  petrolei,  922 
Adeps  suillus,  93 
Adhatoda.  1369 

Adhatoda.  expressed  juice  of,  1369 
Adhatoda,   liquid    extract    of,    1369 
Adhatoda,  tincture  of,    1369 
Adhatoda    vasica,    1369 
Adhatodic  acid.  1369 
Adhesive  plaster,   436 
Adiantum,   1369 
Adiantum  capillus-veneris.    1369, 

1403 
Adiantum  luuulatum,    1369 
Adiantum  pedatum,    1369,    1403 
Adjuvant  elixir,    433 
Administering  medicines,    mode   of. 

1740 
Adonidin,    1369 
Adonidulcite.  1369 
Adonlne,  1369 
Adonis,   1369 
Adonis  aestivalis,  1369 
Adonis  amurensis,  1369 
Adonis  autumnalis,  1369 
Adonis  cupaniana,  1369 
Adonis,  fluidextract  of.   1793 
Adonis  vernalis,  1369 
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Adonite,  1369 

Adrenalin,  583 

Adubiri,  1605 

Adulteration  of  volatile  oils,    817 

Adulterations  of    quinine,    1047 

-Egle  marmelos,   1404 

^Enanthic  acid,  1497 

^Erugo,   1457 

^Erugo  crystallisata.   1457 

^Esculin,  578,  765,  781 

-Esculus,    1370 

.Eseulus  glabra,  1370 

-Eseulus  bippocastanum,  1035 

(note),    1370 
iEsculus  pavla,   1370 
-Ether,   97 
^Ether  aceticus,   100 
.Ether  ansestheticus  aranii.   1446 
-Ether  anaestheticus,  Wiggers,  1446 
jEther  bromatus,   1480 
JEther  chloratu6,    102 
..Ether  fortior,  97 
JFAher  lotum,  97 
.(Ether  petrolei,  230 
iEther  purificatus,  97 
-Ether  sulphuricus,    97 
Aetberische  extrakte,  826 
Aetheriscbe  lobelientinktur,   1276 
Aetherische  oele,    811 
Aetherisches   inRwercxtrakt,  825 
Aetherisches   kubebenextrakt.    824 
Aetherisches  lupulinextrakt,    825 
Aetherisches   niuskntiil,  861 
Aetherisches  muskatnussol,   861 
Aetherisches   pfeffercxtrakt,   825 
Aetherisches  senfol,  876 
Aetherisches  Spanlschpfeffer-ex- 

traki.   824 
-Etherolea,    K11 
Astherwelngcist.    1103 
-Ethlops  cretaceus.    638 
-Ethiops   vefretabilis,    14'.t8 
-Ethusa.    1870 
-Kthusa   cynapium.    1370 
Aethyl  alkohol.    101 
Aethylchlorld.    102 
Aethylenchlorld.  111'! 
-Ethylenl    blchloiidum,   1446 
-Ethylenuiu    broniatuni.     1482 
-Elliylcnnm    cliloratnin.     1440 
^Ethylls  earbainas.    KM 
-Ethylls  chloridum,    102 
AethylnitritliismiK,  711 
Aethyl-urethan,  101 
Aetzammoniak.    16!) 
Aetzender  quecksilbersubllmat,    617 
Aetzkall.    1002 
Aetzknlilaupe.    733 
Aetzkalk.  266 
Aetznatron,    1145 
Aetznatronlauge,   738 
Affionl.   888 

African  ammoniac,    126 
African   bdellium,    1409 
African   black    pepper    (note),    410 
African   cedar.   1687 
African  copaiba    (note),  400 
African  cubebs  (note),  410 
African  false  manna   (note),  763 
African  kino,   683 
African   leeches   (note),  612 
African   locust.  1606 
African  pepper.   2SR 
African  saffron.  409,  1432 
African  tea,    1437 
Agalla.  572 
Agar-agar,  1498 
Agar-agar  suppositories  (note), 

1212 
Agaric,  1370 
Agaric  acid.    1371 
Agaric  blanc,  1370 
Agaric  purgatif,  1370 
Agaricin,   1371 
Agarlcinlc  acid.  1371 
Agaricol,  1371 


Agaricus  albus,  1370 
Agaricus  atramentosus,  1371 
Agaricus  campestris,   1573 
Agaricus  ruber,    1371 
Agarythrine.    1371 
Agathin,  1371 

Agathis  australis,  1248,  1510 
Agathis  damara,  1248,  1456 
Agathophyllum  aromaticum  (note), 

797 
Agathosmas.   249 
Agatbotes  chirayta,  321 
Agava,    1371 
Agava  gum.  1372 
Agava  virginica.   1372 
Agave  americana,   1371,   1543 
Agavose,    1372 
Agedoite,  595 
Agela?a,   1372 
Agelaea  lamarcki.  1372 
Agelaetosine,  1372 
Ageratum,    1872 
Ageratum   conyzoides,  1372 
Aglalida,  1405 
Agnus  scythieus,    1606 
Agopyrln.   l.'?72 
Agrimonla,  1372 
Agrimonia  enpatoria.   1372 
Agripaume.    1648 
Apmpyron    repens.   1206 
Apropyruni,    1206 
Agrostemma  gitbago,    1643 
Agua,    161 

— gua  alcanforada.   175 
Apua   chloroformada.    178 
Agua  de  almendras  amargas,  173 
Agua  de    an  is.    174 
Agua  de  cal.    7m". 
Agua  de  cloro,  700 
Agua  de  hlnojo.   178 
Agua   de  yerbn    buctia,    182 
Agua   dest  Hilda.   177 
Aqua   destllada  de  azahar.   174 
Agua    destllada    de   canela.    1 76 
Agua  destllada  de  laurel  cerezo, 

181 
Agua  destllada    de    menta    piperita. 

182 
Agua  destllada  de  rosas.  182 
Agua   oxigenada.     17'.' 
Aguamiei.    1872 
Ague    drop*,    tasteless,    730 
ARurii).    1.'!72 
Algrenxpiiie,    1372 
Allanthlc  add.    1372 
Ailanthus.    1872 
Ailanthus   excelsa.   1372 

Ailautims  gbtndulocui,  1372 

Ailanthus.  oleoraln  <>f.   1372 

Alrol,     KS72 

Altkens  tonic  pills.  1808 

Alx-la-Chapellc   water.    166 

Aji.   288 

Ajaeol,    1674 

Ajowan,  301.  1686 

Ajowan,  oil   of,    1666 

Ajuca,    1373 

Ajuga  chamfppitys.  1373,  1672 

Ajuga  Iva.  1873 

Ajuga   pyramidalis.  1373 

Ajuga   reptans,  1373 

Ajwain,    1585 

Ajwan,    1585 

Akakia.  2 

Akamatsu.   1243 

Akazga,   1373 

Akazgine,  1373 

Akee,  oil  of,   1585 

Aker  lampong,   1397 

Akonitlnoleatsalbe,   1305 

Akonitinsalbe,   1305 

Akonitknollen,   89 

Akonitliniment,  094 

Akonittinktur.  1252 

Alabaster,  262 

Alag-ilag  sonson,   1399 


Alangine,    1373 

Alangium   lamarckii,   1373 

Alanin  mercury,    1373 

Alant  camphor,  1531 

Alantic  acid,    1531 

Alantin,   1530 

Atentol,  1531 

Alantwurzel,   1530 

Alaun,   119 

Alaun-glycerlt,  590 

Albane,  1512 

Albargin,   1373 

Albaspidin,  212 

Albayalde  o  cerusa,  970 

Albizzia  anthelmintica,    1568 

Alboferine,    1373 

Albolene.   925 

Albopannin,  211 

Albumen,   1476,    1729 

Albumen,  vegetable,  1492 

Albumin,    1476 

Albumin   test   solution,    1705 

Albuminate  of  iron,  solution  of, 

1800 
Albuminoid  ammonia,    165 
Albumose,    1  1ST 
Alcali   volatil   concret,   129 
Alcanfor,  274 

Alcanfor  monobromado,   279 
Alchemilla.    1373 
Alchemllla  vulgaris,  1373 
Alcohol,   103,    1170,    1705 
Alcohol    (20  per  cent.),    110 
Alcohol    (45   per  cent.),    110 
Alcohol    (60  per  cent.),    100 
Alcohol    (70   per  cent.),    10'.),    1708, 

172!) 
Alcohol    (80  per  cent.),   1706 
Alcohol    (90  per  cent.),   1706,   1729 
Alcohol,   absolute,     103,     106,     1705 

1728 
Alcohol   absolutum,  103,  106 
Alcohol  absolutus,    103 
Alcohol,  amyl,    1174 
Alcohol   amyllcum,   1381 
Alcohol   anhidro,    103 
Alcohol,  anhydrous,    106 
Alcohol,  benzyl,    222 
Alcohol   campboratus,  1173 
Alcohol   cetylicum,  1441 
Alcohol  de   bois,    1668 
Alcohol  de   menta   piperita,    1178 
Alcohol   de   romero,    117!) 
Alcohol   dehydroKenatum,    1373 
Alcohol,  denatured,   105,    1625 
Alcohol,  denaturized,    LOB 
Alcohol  deodoratum,  10!) 
Alcohol,  deodorized.    10!) 
Alcohol,  diluted,   103.    109 
Alcohol  dllutum,   103,   109 
Alcohol,  ethyl,   103 
Alcohol,  ethyllc,    106 
Alcohol   cthylicuin,    103 
Alcohol    formlque.    1568 
Alcohol,  lanolin,    86 
Alcohol   m<Mhyllqtie.  1508 
Alcohol,  perfumer"s,    109 
Alcohol,  rules  for  diluting,    106 
Alcohol,  specific    gravity    table   at 

25°   C,   17",!! 
Alcohol   sulphuris,   297 
Alcohol   table    (Squibb),   1761 
Alcohol  table    (TJ.   S.    P.   8th  Rev.) 

1757 
Alcohol   vlnl,    103 
Alcoholic  eye-wash,  1812 
Alcoholic  fermentation,  103 
Alcoholic  solution     of     chloroform 

(note),   1174 
Alcoholized  iron,  519 
Alcoholmetrlcal   table  of  Tralles, 

1752 
Alcohols  and  their  esters  In  volatile 

oils,    812 
Alcohols  and  their  esters,  oils  con- 
taining, 815 
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Alcornoque,  1373 

Alcool,  103 

Alcool  absolu,  103 

Alcool  amyllque,  1381 

Alcool  assoluto,  103 

Alcool   cainphr?,  1173 

Alcool  dilu?,  103 

Alcoolat  ammonlacal      aromatique, 

1171 
Alcoolat  animoniaeal  f?tlde.  1172 
Alcoolat  antiscorbutique,     1172 
Alcoolat  de  ralfort  composed    1172 
Alcoolats,  1163 
Alcoolatures,  1293 
Alcool?  balsamique,  1250 
Alcool?  d'act?e  a  grappes,   1260 
Alcool?  d'aloes,    1253 
Alcoole  d'ammonlaque,    1170 
Alcool?  d'asa  foetlda,  1254 
Alcool?  de  baume  de  tolu.  1289 
Alcool?  de   benjoln,   1256 
Alcool?  de  buchu,  1257 
Alcool?  de  cachou,  1267 
Alcool?  de  cannelle,   1262 
Alcool?  de  cantharide,  1258 
Alcool?  de  cardamome,    1258 
Alcool?  de  cascarille,  1260 
Alcool?  de  chanvre  de   l'lnde,   1258 
Alcool?  de  chirette,    1260 
Alcool?  de  chloroforme,     1173 
Alcool?  de   cigue    (feuille),    1264 
Alcool?  de  cochenille,   1263 
Alcool?  de  colchique,  1263 
Alcool?  de   Colombo.    1257 
Alcool?  de  cubobe,   1204 
Alcool?  de  digltale,  1265 
Alcool?  d'ecorce  de  cerisler,    1283 
Alcool?  d'ecorce  de  quillaya,  1284 
Alcool?  d'ecorce  d'orange  amere, 

1254 
Alcool?  d'essence  d'amande  amere, 

1172 
Alcool?  d'essence  de  cajeput,   1173 
Alcool?  d'essence  de  cannelle,  1174 
Alcool?  d'essence  de  genlevre  com- 

pos?e,  1177 
Alcool?  d'essence  de   lavande,    1177 
Alcool?  d'essence  de  muscade,  1178 
Alcool?  de  feve  du  Calabar,  1283 
Alcool?  de  fleur  d'arnica,   125:; 
Alcool?  de  gayac   ammoniacale, 

1269 
Alcoole  de   gelsemlum,    1268 
Alcool?  de  gentlane  compos?e,  1268 
Alcool?  de  gingembre,  1291 
Alcool?  de  hamam?lis,    1269 
Alcool?  de   houblon,    1276 
Alcool?  de  hydrastls,    1270 
Alcool?  d'iode,  1271 
Alcool?  de  jaborandi,   1273 
Alcool?  de  jalap,   1273 
Alcoole  de  jusquiame.  1270 
Alcool?  de  kino,  1273 
Alcool?  de  lactucarlum,  1274 
Alcool?  de  lavande   compos?e,   1275 
Alcool?  de    lob?lle  enfl?e,   1276 
Alcool?  de  muse,   1277 
Alcoole  de  myrrhe,  1277 
Alcool?  de  noix  de  galle,  1267 
Alcool?  de  noix  vomique,   1278 
Alcool?  d'opium,  1278 
Alcool?  d'opium    camphr?e,    1281 
Alcool?  d'opium   sans  odeur.    1281 
Alcool?  de  piment  des  jardlns, 

1258 
Alcool?  de  polygala   de  Vlrglnle, 

1286 
Alcool?  de  pyrethre    (raclne),   1283 
Alcool?  de  quassie  amere,  1284 
Alcool?  de  quinine,   1284 
Alcool?  de  quinquina   jaune,    1261 
Alcool?  de  ratanhia.   1274 
Alcool?  de  r?slne   de  gayac,    1269 
Alcool?  de  r?slne    de    podophyllum, 

1283 
Alcool?  de  rhubarbe,  1285 


Alcool?  de  rhubarbe  aromatique, 

1285 
Alcool?  de  safran,  1264 
Alcool?  de  sanguinaire,  1286 
Alcool?  de  scille,   1286 
Alcool?  de  s?n?  compos?e,  1287 
Alcool?  de  serpentaire  de  Virginie, 

1287 
Alcool?  de  stramoine   (feuille), 

1287 
Alcool?  de  strophantus    komb?, 

1288 
Alcool?  de  sumbul,  1289 
Alcool?  de  val?riane,  1289 
Alcool?  de  vanille,  1290 
Alcool?  de  veratre,   1290 
Alcool?  de  zeste  de  citron,  1275 
Alcool?s,  1291 
Alcooliques,  1291 
Aldehyde,  1373,  1692 
Aldehyde,  acetic,   1373 
Ald?hyde    ac?tique,   1373 
Ald?hyde    benzoique,   229 
Aldehyde,  cinnamic,  813 
Ald?hyde    cinnamlque,     363 
Aldehyde,  cumic,  813 
Aldehyde    resin,    1168,    1692 
Aldehyde,  salicyl,  813 
Ald?hyde    vinique,   1373 
Aldehydes   in   volatile  oils,   812 
Aldehydes,  oils   containing.    810 
Aldehydum  cinnamicum,     363 
Alder  buckthorn,   569 
Ale,   759,    1345 
Aleppo  galls,  572 
Aleppo  scammony,  1100 
Aleppo   wormseed,   1084 
Aletrin,  1374 
Aletris,   1374 
Aletris  farineux,    1374 
Aletris  farinosa,    1374 
Aletris.  fluidextract    of,    1793 
Aleurites  cordata,   1585,   1593 
Aleurites  triloba,   1585 
Aleurites  triloba,    oil    of,    1585 
Alexandria  wormseed,    1084 
Alexandrian  senna,    1109 
Agarobilla,    1374 
Algaroth,  powder  of,  148,  151 
Algerian  gazelle   (note),  793 
Algerian  oil    of   rue.    1636 
Algodon  absorbeute,  597 
Algodon  hidrofllo,   597 
Alhagi  camelorum,   764 
Alhagi  maurorum   (note),  764 
Alhucema,  1546 
Alicante  saffron,    408 
Alisma,    1374 

Allsma  plantago-aquatica,  1374 
Alizarin,   1633 
Alizarine  yellow,  1500 
Alkali,  volatile,  125 
Alkaline  antiseptic.    1799 
Alkaline  cupric  tartrate  volumetric 

solution,  1716 
Alkaline  fluid   extract  of  grindelia, 

543 
Alkaline  mineral   waters,   166 
Alkaline  solution  of  tar,  1802 
Alkaline  sulphur    ointment    (note), 

1318 
Alkalische  rhabarbermixtur,  784 
Alkaloidal  assay  by  immiscible  sol- 
vents,  1727 
Alkanet,  1374 
Alkanic  acid.  1374 
Alkanna,   1374 
Alkanna  tlnctoria,  1374 
Alkannawurzel,  1374 
Alkannln,   1374 
Alk?kenge,    1613 
Alkekengi,    1613 
Alkerines,    375 
Alkohol,   103 
Allamanda,  1374 
Allamanda    cathartica,     1374 


All?luia,   1600 

All-heal,  1322 

Alliaria,   1374 

Alliaria    alliaria,    1375 

Alliaria  officinalis,   1374 

Allium,  1375 

Allium  canadense,  1375 

Allium  cepa,   1594 

Allium  porrum,    1548 

Allium  sativum,  1375,  1594 

Allium   ursinum,    1375 

Allspice,   901 

Allspice,  oil  of,   805 

Allume,   119 

Allume    usto,    123 

Ally]   bromide    (note),    877 

Allyl  isosulphocyanate,    876 

Allyl  isothiocyanate,    876 

Allyl  thiocyanate,    815 

Allyl  tribromide,   1370 

Allylguaiacol,    456 

Allylmethylpyrocatechol,    456 

Allylsulphocarbamlde,  1676 

Allyl-sulpho-urea,  1676 

Almaeiga,   770 

Almendra  amarga,   137 

Almendra  dulce,    138 

Almidon,   142 

Almizcle,  793 

Almond,  compound    powder   of, 

1809 
Almond  confection,    1022 
Almond,  emulsion   of,   445 
Almond,  expressed   oil    of,   831 
Almond    mixture,    445 
Almond    oil,   831 
Almond    oil  soap,   698    (note), 

1089 
Almond,  syrup  of,   1219 
Almonds,   bitter,    137 
Almonds,  blanched,    139 
Almonds,  compound      powder      of, 

1022 
Almonds,   Jordan,    138 
Almonds,   paper-shelled,    137 
Almonds,   sweet,    138 
Almonds,   Valencia,   138 
Alnlne  red,   1370 
Alnus,   1376 
Alnus  glutinosa,    1376 
Alnus  incana,    1376 
Alnus  rugosa,    1376 
Alnus  serrulata,   1376 
Aloe,  111 

Aloe  abysslnica.   114 
Aloe  africana,   112 
Aloe  arborescens,  112 
Aloe  Barbadensis,  111 
Aloe  chinensis,   111 
Aloe  commelyni,   112 
Aloe  ferox,    112 
Aloe  indica,  112 
Aloe  littoralis,  112 
Aloe  multiformis,  112 
Aloe  perryi,    111 
Aloe  platylepis,  115 
Aloe  plicatilis,  112 
Aloe  purificata.    111 
Aloe  purpurascens,    112 
Aloe  Socotrina,  111 
Aloe  spicata,   112 
Aloe  vera.  111 
Aloe  vulgaris.    112 
Aloeelixir,   1253 
Aloeextract,   468 
Aloepillen,  952 
Aloes,    111 
Aloes    A,  114 
Aloes    B,   114 

Aloes    and    asafetida,   pills   of,   953 
Aloes    and    canella,  powder  of,  1809 
Aloes    and    iron,   pills  of,   953 
Aloes    and    mastic,   pills  of,  953 
Aloes    and    myrrh,    pills   of,    954 
Aloes    and    myrrh,    tincture   of 

1253 
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Aloes,   Barbados,  111 
Aloes,  Bonaire,    113 
Aloes,  caballine,  114 
Aloes,  Cape,   112 

Aloe* ,  compound  decoction  of,  1783 
Aloe;.,  crown,   114 
Aloes,  Curacao,  111 
Aloes,  Curacao,  Capey,  113 
Aloes,  Curacao,    glossy,    113 
Aloes    d£pure\    111 
Aloes,  extract   of,    468 
Aloes,   fetid,  114 

Aloes,   fluidextract  of  (note),  469 
Aloes,  glycerlte  of   (note),  469 
Aloes,   hepatic,    114 
Aloes    hepatique  des  Barbades,  111 
Aloes,   horse,    114 
Aloes,  Jefferabad,  114 
Aloes,   Mocha,   113 
Aloes,   Musambra,   114 
Aloes,   Natal,    114 
Aloes,   pills  of,  952 
Aloes,   purified.    111 
Aloes    socotrln,     112 
Aloes,   Socotrine,    111 
Aloes    sucotriu.    112 
Aloes,  table    of    tests    for    commer- 
cial varieties,   115 
Aloes,   tincture    of,    1253 
Aloes,   Ugunda.    114 
Aloes.   Zanzibar,    112 
Aloftln.   115 
Aloetlnktur,   1253 
Aloe-  und  asafaetlda-plllen,  953 
Aloe-  und  eisonpillen.   BOS 
Aloe-  und   mastlx-plllen,   MM 
Aloin,   117 

Aloln,  pills  of.   compound.  1 807 
Aloin,  strychnine   and   belladonna, 

pills  of.   1807 
Aloin.  strychnine   and   belladonna, 

pills  of.    compound,    1Mi7 
Alolns,   115 
Alolnum.    117 
Alpam    (nolci.    1116 
Alpenrose.    1680 
Alpha-abletlnlc  acid.  1061 
Alpha-abletinollc  acid.    1248 
Alpha-amyrln.    1510 
Alpba-canadlnollc  add,    1246 
Alpha-catcchln.   .r>7.ri 
Alpha-eigone.    1477 
Alpha  -elgone-Nodlum.    1477 
Alpha-eucaine.    11*2 
Alpha-homochelidonine.    1442 
Alpha-hydronaphthoqulnones,    1474 
Alpha-kaurollc  acid,    1510 
Alpha-lactone,   854 
Alpha  lactucerol,   688 
Alpha-mancophalolic  acid,   1456 
Alpha-ma6tlcinic  acid.    771 
Alpha-masticonlc  acid.  771 
Alpha-mastlcoresen,   771 
Alpha-methylchelldonlne.   1442 
Alpha-naphthalene-sulphonic    acid, 

236 
Alpha-naphthol,  236,  237   (note) 
Alpha-naphthol-carboxyllc   acid, 

1601 
Alpha-naphthol,    salicylic    ether   of, 

1376 
Alpha-oxynaphthoquinone,    1536 
Alpha-palabietlnollc   acid,   1245 
Alpha-plcea-pimarolic    acid    (note), 

1248 
Alpha-plmaroblc  acid    (note),   1247 
Alpha-quinovln,  356 
Alpha-resin  of  mastiche,  770 
Alpha-rhamnegin    (note),   570 
Alpha-silvlnolic    acid    (note),    1247 
Alpha-storesin,    1551 
Alpha-tragacantban-xylan-bassoric 

acid.   1295 
Alphol,  1376.  1413 
Alplnla  cardamomum,    299 
Alpinia  galanga,  1362,  1500 


Alpinia  officinarum,    1500 

Alpranken,    1655 

Alquitran  vegetal,   967 

Alraunwurzel,   1558 

Alsol,   1376 

Alstonia,  1376 

Alstonia    constrlcta,   1376 

Alstonia,   infusion  of.    1376 

Alstonia    scholaris.    1376 

Alstoniclne,  1376 

Alstonidine.   1376 

Alstonlne,  1376 

Alstraemeria  ligtu,   1561 

Altea.   118 

Althaea,  118 

Althaea  officinalis,    118 

Althsea  rosea,   119 

Althee,   118 

Altheewurzel,  118 

Altlngia  altigiana    (note).    1197 

Altingia  excelsa,    1197.    1551 

Altschadenwasser.   749 

Alum,   119,    1729 

Alum,  ammonium.     119 

Alum,  burned.  123 

Alum,  burnt,   123 

Alum    curd,    147f. 

Alum,  dried.    123 

Alum,  exsiccated.   123 

Alum,  glycerin    of,    590 

Alum    ores.  11!) 

Alum,   potassa.  119 

Alum,  potassium,    119 

Alum    process  for  purifying  water, 
168 

Alum,   roche.    121 

Alum,   Konian.   121 

Alum    root,    082,    1518 

Alum,   rubidium.    119 

Alum.    Scutch.    120 

Alum    slate.    110 

Alum    stone,    1V,i 

Alumbre.   119 

Alumbre  calcinado,    123 

Alumen.    119 

Aliimen  ammoniacalc   ferrlrum, 
498 

Alumen  exslccatnm.   182 

Alumen   ustum.   123 

Alumina,    120 

Alumina,   benzoinatcd     solution     of, 
12.-. 

Aluminl   hydras,    123 

Alum  In  1   hydroxldum.    128 

Aluminl   sulphas.    124 

Aluminl  et  ammonli  sulphas. 
119 

Aluminli   et   potassli   sulphas,     119 

Aluminium   sulfat,    124 

Aluminium  sulfurlcum    124 

Alumlnized  charcoal,    290 

Aluminous  schist.   11  Si 

Aluminum   acetate.    1376 

Aluminum  acetate,  solution  of, 
1798 

Aluminum  acetico-tartrate,    solu- 
tion of,  1T98 

Aluminum  aceto-tartrate,    1376 

Aluminum  and  ammonium   sul- 
phate.   119 

Aluminum  and  Iron  sulphate.   1376 

Aluminum  and  potassium  sulphate, 
119 

Aluminum  and  sodium   lactate, 
1377 

Aluminum  and  sodium   tartrate, 
1377 

Aluminum  betanaphthol    dlsulpho- 
nate,  1377 

Aluminum  boroformate,   1377 

Aluminum  boro-tannate,   1419 

Aluminum  boro-tartrate.  1419 

Aluminum  caselnate.    1377 

Aluminum  hydrate.    123 

Aluminum  hydroxide.   123 

Aluminum  oleate,  821 


Aluminum  paraphenolsulphonate, 

1659 
Aluminum  salicylate,   1641 
Aluminum  silicate,  680 
Aluminum  subacetate,  1376 
Aluminum  sulphate,    124 
Aluminum,  tests    for,    1734 
Alumnol,   1377 
Alun,  119 

Alun  ammoniacal.   119 
Alun   brfllo,    123 
Alun  calcine,   123 
Alun  de  fer  ammoniacal,    498 
Alun  de  potasse,    119 
Alun  dessoche\   123 
Alveloz,   1484 
Alyon's  ointment,    1314 
Amadon,  1371 
Amandes  ameres,   137 
Amandes  douces.   138 
Amanita.   1377 

Amanita  caesarea,  1377,  1574 
Amanita  muscarla,   1377,  ir>74 
Amanita  pantherinn.   1377 
Amanita  phalloides,   1377,    1574 
Amapola,   1065 
Amarantus  caudatus,    1598 
Amargosin,   1434 
Amber,   1378 
Amber,  oil  of,   1378 
Amber  malt,    758 
Amber  varnish,  1650 
Ambergris,   1379 
Ambergris,  essence  of,   1178 
AmhlvKonito,    743 
Amhra    cinerea.     1379 
Amhra   grlsea,     l.",7!> 
Ambre,    137* 
Ambre  blanc,    317 
Ambre  k<Is.  1379 
Ambt-pln.   137!t 
Amlirene.    1379 
Ambrosia,   1379 

Ambrosim    nrtotnlHltrfolIa,   1379 
Ambrosia   trlfida,   284    (note),  1379 
Ambrosle.   137'.) 
Ainelsengelst.    1496 
Amelsensaure,    1494 
Amelseiisaures    natrium,    1661 
Amelanchler   vulgaris.   138 
American    agave,     18T1 

American  aider,   i::7(> 

American  aloe.    1371 

American  arrow-wood,  468 

American  aspen.    1*;1K 

American  hitler  polygala,  1617 

American    caluiulia.    2<>.r> 
American   centaury.    1(137 
American   chestnut.     1133 
American   columbo,    1495,    1496 
American  dittany,   1468 
American   false   mannn    (note),  763 
American   feverfew,    1605 
American  gentian,   1405 
American  ginseng.    1002 
American   hellebore,   1330 
American   hellebore,  tincture  of 

1290 
American   holly,    1524 
American   ipecac,  1608 
American   isinglass.    1522 
American   Ivy,   1694 
American  mistletoe,   1694 
American   mountain  ash,    1659 
American   musk    (note),   793 
American  passion  flower.   1605 
American  pennyroyal,  609 
American  potash,  991 
American  saffron,   1432 
American  sanicle,    1516 
American  senna,   1433 
American  silver  fir.   1244 
American  spikenard.   1394 
American  tulip.   1551 
American  valerian,  419 
American  water   hemlock,    1449 
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American  worinseed.  1442 

American  wormseed,   oil   of,   841 

American  yellow  jessamine,  ill 

Amerikanische  colombowurzel, 
1495 

Amerikanische   sanikelwurzel,    1516 

Amerikanische  senna,   1433 

Amerikanischer  epheu,   1694 

Amerikanischer  polei,  609 

Amerikanischer  zierstrauch,    1019 

Amerikanisches  faulbaumrindenex- 
trakt,  487 

Amerikanisches  poleiol,    849 

Amerikanisches  starkmehl,   1560 

Amerikanisches  wurmsamenol,    841 

Amide,  119 

Amide  aegtlque  de  l'amldo- 
phenfitol.   10 

Amido,   142 

Amidoacetal,   1379 

Amido-acetic  acid,   1522 

Amido-aceto-paraphenetidin     hydro- 
chloride,   1610 

Amidobenzene,  1387 

Amidon,   142 

Amidon  de  ble\    142 

Amidon  de  froment,  142 

Amidon  de  mais,  142 

Amidophenols,   1379 

Amidosuccinamide,  119 

Amido-succinlc  acid,   119 

Amldo-tetramethyl-di-amido-dl- 
phenyl-methane,  1388 

Aminoform,   610 

Aminol,   1379 

Ammi,  1379 

Ammi  copticum,  301,   1250,  1585 

Ammi  visnaga,  1379 

Ammonia,   125 

Ammonia,   albuminoid,  165 

Ammonia,  aromatic  spirit  of,   1171 

Ammonia,  fetid  spirit  of,    1172 

Ammonia    liniment,   695 

Ammonia,   liquefied,  172 

Ammonia-meter,  172 

Ammonia,   solution  of,   169 

Ammonia    solutions,   table   of   spe- 
cific gravity  of,  171 

Ammonia,   spirit   of,    1170 

Ammonia,   strong  solution    of,    172 

Ammonia    water,  169,  1706 

Ammonia    water,  stronger,   171 

Ammoniac,   126,   1056 

Ammoniac,   African,   126 

Ammoniac,  emulsion    of    (note), 
782 

Ammoniac    mixture,    781 

Ammoniac    plaster,   437 

Ammoniac    plaster    with    mercury, 
437 

Ammoniaca,  169 

Ammoniacum,   126 

Ammoniacum  and    mercury     plas- 
ter, 437 

Ammoniacum    mixture,    781 

Ammonia?  benzoas,  127 

Ammonia-  carbonas,   129 

Ammonia  hydrochloras,   131 

Ammonia?  murlas,   131 

Ammonia?  phosphas,   135 

Ammonia?  sesquicarbonas,   129 

Ammoniak,   126 

Ammoniak-alaun,  119 

Ammonlakalische    baldriantinktur, 
1289 

Ammonlakalische  guajaktinktur, 
1269 

Ammonlakalische  mutterkorn- 
tlnktur,   1265 

Ammoniakallsche  oplumtinktur, 
1280 

Ammoniakalischer  eisenalaun,    498 

Ammoniakalischer    stinkasantgeist, 
1172 

Ammoniakallsches    kupfersulfat, 
1458 


Ammoniak-emulsion,   781 
Ammoniak-fliissigkelt,   169 
Ammoniak-glycyrrhizin,    595 
Ammoniak-gummi,    126 
Ammoniakhaltlge    chinintinktur, 

1284 
Ammoniak-  und    kampher-liniment, 

696 
Ammoniaque,   126 

Ammoniaque  liquide   officinale,    169 
Ammoniated  alcohol,   1170 
Ammoniated  aluminum    salicylate, 

1641 
Ammoniated  copper,  1458 
Ammoniated  ferric    arsenio-citrate, 

1487 
Ammoniated  glycyrrhizin,   595 
Ammoniated  iron,   1533 
Ammoniated  iron  citrate,    497 
Ammoniated  liniment    of   camphor, 

696 
Ammoniated  mercury,   637 
Ammoniated  mercury,  ointment  of, 

1312 
Ammoniated  phenylacetamlde, 

1381 
Ammoniated  tincture  of  ergot, 

1265 
Ammoniated  tincture  of  gualac, 

1269 
Ammoniated  tincture  of  Indian 

valerian,   1528 
Ammoniated  tincture  of  opium, 

1280 
Ammoniated  tincture  of  quinine, 

1284 
Ammoniated  tincture  of  valerian, 

1289 
Ammoniated  tinctures,  1291 
Ammonii  arsenas,    1380 
Ammonii  benzoas,   127 
Ammonii  bromldum,   128 
Ammonii  carbonas,   129 
Ammonii  caseinas,   1380 
Ammonii  chloridum,   131 
Ammonii  chloridum  purificatum, 

131 
Ammonii  et  ferrl  chloridum,     1533 
Ammonii  iodidum,   133 
Ammonii  nitras,   1380 
Ammonii  phosphas,  135 
Ammonii  salicylas,   136 
Ammonii  sulphas,   1381 
Ammonii  uras,  1381 
Ammonii  valeras,  136 
Ammonii  valerianas,  136 
Ammonlo-chloride  of  iron,  1533 
Aramonio-chloride   of   mercury,    637 
Ammonlo-cltrate   of   iron,    496 
Ammonio-ferric  alum,  498 
Ammonio-ferric  citrate,  496 
Ammonio-ferric  sulphate,  498 
Ammonio-ferric  tartrate,  498 
Ammonio-phenyl-acetamide,   1610 
Ammonio-tartrate    of    Iron,    498 
Ammonium,   125 
Ammonium  acetate,  703 
Ammonium  acetate,   concentrated 

solution  of,  1799 
Ammonium  acetate,  solution  of, 

702 
Ammoniumacetatlosung,   702 
Ammonium  alum,   119 
Ammonium  amalgam,   125 
Ammonium  arsenate,  1380 
Ammonium  benzoat,   127 
Ammonium  benzoate,   127 
Ammonium  benzoicum,  127 
Ammonium  bicarbonate,  1380 
Ammonium  borate,  1380 
Ammonium  bromatum,   128 
Ammonium  bromid,   128 
Ammonium  bromide,   128 
Ammonium  bromide,    elixir  of, 

1783 
Ammonium  carbamate.   129 


Ammonium-carbonat,  129 
Ammonium  carbonate,   129 
Ammonium  carbonate,   acid,   129 
Ammonium  carbonate  test  solu- 
tion,   1706 
Ammonium  carbonicum,  129 
Ammonium  caseinate,  1380,  1482 
Ammonium  chloratum,  131 
Ammonium  chloratum  ferratum, 

1533 
Ammonium  chloraurate,   1505 
Ammoniumchlorid,   131 
Ammonium  chloride,  131 
Ammonium  chloride,  mixture  of, 

1804 
Ammonium  chloride    test  solution, 

1706 
Ammonium  chloride,  troches  of, 

1299 
Ammonium  citrate,  solution   of, 

704 
Ammonium  citrate,  stronger  solu- 
tion of,  1799 
Ammoniumcitratlttsung,    704 
Ammonium  embelate,   1380,    1477 
Ammonium  embelicum,   1380 
Ammonium  formate,   1495 
Ammonium  glycyrrhizate,   596 
Ammonium  hydrochloratum,  131 
Ammonium  hydrogen  carbonate, 

129 
Ammonium  lchthyol-sulphonate, 

1522 
Ammonium  iodide,  133 
Ammonium  iodide,   liniment  of, 

1798 
Ammonium  jodatum,  133 
Ammonium  metaborate,   1380 
Ammonium  molybdate,    1729 
Ammonium  molybdate  test  solu- 
tion, 1706 
Ammonium  muriate,  131 
Ammonium  muriaticum,  131 
Ammonium  nitrate,  1380 
Ammonium  oxalate,   1729 
Ammonium  oxalate     test     solution, 

1706 
Ammonium  persulphate,  70,    1381, 

1607 
Ammonium  phosphate,  135 
Ammonium  phosphorlcum,   135 
Ammonium  picrate,   1614 
Ammonium  purpurate,  1573 
Ammoniumsalicylat,   136 
Ammonium  salicylate,   136 
Ammonium  sallcylicum,  136 
Ammonium  salts,  tests  for,  1734 
Ammonium  succinate,   1663 
Ammonium  sulphate,   1381,   1706 
Ammonium  sulphide    test    solution, 

1706 
Ammonium  sulphite,  1664 
Ammonium  sulphuricum,   1381 
Ammonium  thiocyanate,  1729 
Ammonium  urate,  1381 
Ammonium  valerate,  136 
Ammoniumvalerianat,  136 
Ammonium  valerianate,  136 
Ammonium  valerianate   and   qui- 
nine, elixir  of,   1783 
Ammonium  valerianate,  elixir  of, 

1783 
Ammonol,  1381 

Ampelodesma  tenax    (note),  448 
Ampelopsis  quinquefolia,   1694 
Amome  en  grappe    (note),  298 
Amoml  uva    (note),    298 
Amomum  angustlfolium    (note), 

298 
Amomum  cardamomum,   298 

(note),   299 
Amomum  curcuma,  1469 
Amomum  grana    paradisi     (note), 

299 
Amomum  granum  paradisi     (note), 
299 
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Amomum  maximum    (note),   298 

Amomum  melegueta,    299 

Amomum  racemosum   (note),  298 

Amomum  repens,  299 

Amomum  subulatum    (note),  298 

Amomum  xanthoides   (note),  299 

Amomum  zingiber,   13G2 

Amoniaco,  169 

Amoniaco  liquido,  169 

Amorphous  aconitine,   89 

Amorphous  amygdalin,  690 

Amorphous  hyoscyamlne,   648 

Amorphous  phosphorus,  934 

Amorphous  precipitated     antimony 
sulphide,   155 

Amorphous  quinine,   1443 

Amra  whatti  gum    (note),  4 

Amrad  gum,  4   (note).  1510  (note) 

Amygdala  amara,   137 

Amygdala  dulcls,    138 

Amygdalae  amarae,  137 

Amygdala?  dulces,  138 

Amygdalin,  137 

Amygdalin,  amorphous,  690 

Amygdaline  soap.   1089 

Amygdalus  amaru,   137 

Amygdalus  communis,   137 

Amygdalus  dulcls,   137 

Amygdalus  fragills,    137 

Amygdalus  perslca.   1605 

Amygdophenin,   1361 

Amyl   acetate,   1382.    14H7 

Amyl   alcohol.    1174.  1381,  1706 

Amyl   hydride,   1383 

Amyl  nitrate,   139 

Amy]    nitris.    139 

Amyl   ultrlte.    139 

Amyl   nitrite,  assay.   141 

Amyl   nitrite,   tertiary,   140 

Amyl   salicylate,    1382 

Amyl   valerate,    1382,   1497 

Amyl   valerianate,   1497 

Amylaceous  ipecac    (note),    671 

Amyl-acctic  ester,  1497 

Amylsether   nltrosus.    189 

Ainyiaminc  chloride,   1883 

Amylamine  hydrochloride,    1382 

Amyldlchloramlne,   1382 

Amylene,   1883 

Amyleue      Ali.    hydrochloride, 
1661 

Amylene  chloral,    1383,    1444 

Amylene  hydroxide,   1383 

Amyll  iodidum    (note).   806 

Amyllc  alcohol.    1381,    1729 

Amylinltrit,  139 

Amylis  nitris.   139 

Amylium  nitrosum,   139 

Amylodextrin,   143 

Amyloform,   1383 

Amylo-nitrous  ether,   139 

Amylopsln.  911,   1518 

Auiylum,   142 

Amylum   iodatum    (note),    666 

Amylum  tritlci,   142 

Amylum   zeae,   142 

Amyl-valerlc  ester.   1487 

Amyrln.    1510 

Amyris  carana,    1431 

Amyris  gileadensis.   1405 

Amyris  kataf,   799 

Amyris  tomentosa,   1666 

Amytin,   1383 

Amytoles.   1383 

Anabsinthin,   1366 

Anacahulte  wood,    1383 

Anacardic  acid,  1384,   1645 

Anacardium,  1384 

Anacardium  occldentale,   1384 

Anace,   145 

Anacyclus  offlcinarum,   1028 

Anacyclus  pyrethrum.   1028 

Anaesthesin,  1384 

Ansesthesin  hydrochloride,   1384 

Anaesthetic  compounds,    chlori- 
nated,  1446 


Anaesthetic  mixture,   Schleich's, 
1645 

Anagallls,  1384 

Anagallis  arvensis,  1384 

Anagallls  caerulea,   1384 

Anagyrine,  1384 

Anagyris,   1384 

Anagyrls  fcetida,  1384 

Analgen,  1384 

Analgeslne,  156 

Analonidine,  1386 

Anamirta  cocculus,   1451 

Anamirta  panlculata,  942,  1451 

Anamirtin,  943 

Ananas  sativa,   1615 

Ananassa  sativa,   1615 

Anaphalis  margaritacea,   1505 

Anarcotlne,  898 

Anasin,   1385 

Anchietea,  1385 

Anchletea  salutaris,  1385 

Anchletine,  1385 

Anchusa,   1385 

Anchusa  itallca,  1385 

Anchusa  officinalis,   1385 

Anchusa  tlnctoria,   1374 

Anchuslc  acid,   1374 

Ancbusin,  1374 

Anda  braslllensls,   1585 

Anda  gomesll,   1585 

Anda,  oil  of,   158.r) 

Anderson's  Scots   pills    (note),   953 

Andicus  pentaphyllus,   1585 

Andlra  authelmlntica,   1423 

Andira  inermls,   1488 

Andlra  retusa,  1423 

Andlrln,  1423 

Andornkraut,   766 

Andrographis,   1385 

Andrographls,   concentrated  solu- 
tion  of,   1385 

Andrographls,   infusion    of,    1385 

Andrographls    panlculata,    31' 1 
(note),   1385 

Andrographis,   tincture   of,    1385 

Andromeda,   1385 

Andromeda  arborea,   1385 

Andromeda  Japonlca,   1888 

Andromeda   racemosa,    1888 

Andrometoxln,   1385 

Andropogon  annulatus    (note), 
764 

Andropogon  arundlnaceus,    1659 

Andropogon  calamus,   1589 

Andropogon  cltratus,   1589 

Andropogon  Iwarancusa,  1589 

Andropogon  martini,   1589 

Andropogon  nardus,   1586,    1006 

Andropogon  scbaenanthus.   1589, 
1606 

Andropogon  sorghum,   1659 

Anemone  camphor.   1623,    1629 

Anemone  ludovlclana,   1623 

Anemone  nemorosa,   1623 

Anemone  nuttalliana,   1623 

Anemone  patens,   1623 

Anemone  pratensls,  1623 

Anemone  Pulsatilla,   1623 

Anemone  qulnquefolla,   1623 

Anemonic  acid,   1623,   1629 

Anemonln,  1623,   1629 

Anemonlnlc  acid,   1623 

Anemopsls  callfornlca,   1518 

Anesln,   1385 

Aneson,   1385 

Aneth,   145 

Anethl  fructus,   145 

Anethol,   147,    814,    833,    846,    1526 

Anethum  fo?nlculum,   568 

Anethum  graveolens,  833 

Aneys,   145 

Angelic  acid,   147,   196,    1209,   1386 

Angelic  ester    of    Isobutyl,    isamyl, 
hexyl  alcohols,  834 

Angelica.   1385 

Angelica  anomala,   1386 


Angelica  archangelica,    1385,    1689 
Angelica  atropurpurea,   1385 
Angelica,  oil  of,  1386 
Angelica  refracta,  1386 
Angelica  root,  fluidextract  of,  1793 
Angelica  tree,  1346,    1394 
Angelicic  acid,  1386 
Angico  gum    (note),    4 
Angophora  intermedia,   683 
Angostura  bark,  415 
Angostura  cusparia,  416 
Angosturlne,  416 
Angraecum,   1386 
Angraecum  fragrans,   1386 
Angusa-kema,  207 
Angustura,  415 
Angusturaaufguss,   654 
Angustura  bark,  413 
Angustura  barks,  false    (note), 

417 
Angustura  brazlliensls    (note),   417 
Angusturarinde,  415 
Angusture,  415 
Angusture  vrale,  415 
Anhalamlne,   1386 
Anhallne,  1387 
Anhalonldinae  hydrochlorldum, 

1386 
Anhalonlnae  hydrochlorldum,    1386 
Anhalonlne,   1386 
Anhalonium,    1386 
Auhalonium  flssuratum,   1386 
Anhalonium  jourdanianum,   1386 
Anhalonium  prlsmaticum,   1386 
Anhalonnlne,   1386 
Anhidrldo  arsenloso,  197 
Anhydro-gluco-chloral,    1445 
Anhydromethylene-cltrlc  acid, 

1515 
Anhydro-orthosulphamldebenzolc 

acid,  235 
Anhydrotlmboin,   1677 
Anhydrous  alcohol,   106 
Anhydrous  arsenide    of   soda,    1128 
Anhydrous  chloral,   322 
Anhydrous  chromic  acid,  334 
Anhydrous  sodium  phosphate 

1153 
Anhydrous  wool-fat,  95 
Anlce,   145 

Anldrlde  arsenloBa,  197 
Anldride  cromlca,  334 
Anilina,   1387 
Aniline,   1387,    1706 
Anlllne-black,   1388 
Anlllne-blue,   1388 
Aniline  camphorate,  1389 
Aniline  oil,   1388 
Aniline   red,   1400 
Aniline  sulphate,   1389 
Anllipyrlne,   1389 
Animal  charcoal,  292 
Animal  diastase,    1518 
Animal  fats,  solid,  807 
Animal  oil,   132 
Animal  oil  soda  soap,   1091 
Animal  oils,   marine,   807 
Animal  olelns,  807 
Animal  qulnoldlne,   1037 
Animal  soap,   1092 
Anlme,  1389 
Anlodol,   1390 
Anls,  145 
Anls  vert,  145 
Anlsated  powder   of   rhubarb    and 

magnesia,    1810 
Anise,   145 

Anise    bark,    oil    of,    1585 
Anise,  elixir  of,   1783 
Anise,  oil  of,  833 
Anise    powder,    compound,   1810 
Anise,  spirit  of,  117-i 
Anise,  star,  833 
Anise    water,    17 1 
Aniseed,  145 
Aniseed  cordial,    1783 
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Aniseed,  star,  146 

Anisgeist,  1172 

Anisi  fructus,   145 

Anisic  acid,  834 

Anisic  aldehyde,  834 

Anisodus,   1390 

Anisodus  luridus,   1390 

AnisSl,  833 

Anison,   145 

Anissame,   145 

Anisum,   145 

Anisum  vulgare,  145 

Aniswasser,  174 

Annam  cinnamon,  364 

Annatto,  1390 

Annatto,  tincture  of,  1390 

Annelides,   611 

Annldalln,  1251 

Annis  de  Sib6rle,    146 

Annotta,  1390 

Anny,  145 

Annyle,  145 

Anodyne,  Hoffmann's,    1164 

Anodyne  liniment,  697 

Anodynine,   156 

Anogeissus  latifolia,  4  (note), 

1510 
Anona,  1390 
Anona  muriatica,   1390 
Anona  palustris,  1390 
Anona  spinescens,    1390 
Anona  squamosa,  1390 
Ant,  1494 

Antacrid  tincture,  1817 
Anthemen,   834 
Anthemene,  147 
Anthemidic  acid,  1464 
Anthemidine,  1404 
Anthemidis  flores,  146 
Anthemis,  146 
Anthemis  arvensis,  147,   772 
Anthemis  cotula,   146,  1464 
Anthemis  nobilis,  146,  1605 
Anthemis  parthenoides,  147 
Anthemis  pyrethrum,   146,  1028 
Anthemis  tinctorla,  146 
Anthesterin,   147 
Anthion,   1620 
Anthozoa,  1459 
Anthracene,  115 
Anthracite  coal,  292 
Anthraglucosennin,   1113 
Anthraglucosides,   1064 
Anthrakokali,   1390 
Anthranilic  acid,   835,   1529 
Anthrapurpurlne-diacetate,  1624 
Anthrarobin,   1390 
Anthrarobin,  glycerite  of,   1390 
Anthrarobin,  solution  of,   1390 
Anthraroblns,  336 
Anthriscus,  1390 
Anthriscus  cerefolium,   1390 
Anthriticlne,  1615 
Anthro-arobln,  1390 
Anthydro-ecgonlne,  370 
Antiarlgenin,   1391,   1397 
Antiarin,  1390,   1397 
Antlaris  toxicaria,  1390,  1397 
Antiarthrin,  1639 
Antibilious  pills,  954 
Antichlor,  1159 
Antldiphtheric  serum,  1117 
Antidote  to  arsenlous  acid,  506 
Antidotum  arsenlcl,   506 
Antidyspeptic  pills,   1807 
Antifebrin,   8 
Antifebrina,  8 
Antihydropln,   1391 
Antihypo,   1620 
Antilope  dorcus  (note),  793 
Antimoine,  152 
Antlmoine  cru,   1391 
Antimoine  dlaphor£tique  lave\ 

1391 
Antimoine  sulfure\   1391 
Antlmon,   152 


Antlmonate  of  antimony,  152 
Antimonates,  153 
Antimonia,  152 
Antimonlal  lead,  153 
Antimonlal  plaster   (note),  1136 
Antimonial  powder,  1022 
Antimonlal  powder  of  the  London 

College,  1022 
Antimonial  wine,  1335 
Antimonic  acid,  153 
Antimonic  oxide,  153 
Antimonil  et  potassii  tartras,  147 
Antimonii  lodidum,  1391 
Antimonii  oxidum,   151 
Antimonii  oxysulphuretum,  154 
Antimonii  potasslo-tartras,  147 
Antimonii  sulphldum,  1391 
Antimonii  sulphidum  puriflcatum, 

153 
Antimonii  sulphuretum  aureum, 

154 
Antimonio,  152 
Antlmonlo  crudo,  1391 
Antimonlous  oxide,  151 
Antimonious  sulphide,   153 
Antimonltes,  153 
Antlmonium,   152 
Antimonium    crudum,  1391 
Antlmonium    dlaphoreticum,     1391 
Antimonium    nigrum,  1891 
Antimonium    nigrum  puriflcatum, 

153 
Antimonium    sulphuratum,  154 
Antlmonium    tartaratum,  147 
Antimonium    tartarizatum,  147 
Antimonous  acid,  153 
Antlmonoxyd,   151 
Antimony,  152 
Antimony  and  potassium  tartrate, 

147 
Antimony  antimonate,  152 
Antimony  arsenate,  1391 
Antimony  ash,  152 
Antimony,  compound  pills  of 

(note),  958 
Antimony  crocus,  1391 
Antimony,  diaphoretic,    1391 
Antimony,  flowers  of,  153 
Antimony  glass,  1391 
Antimony  Iodide,  1391 
Antimony  ore,  1391 
Antimony  pentoxlde,  153 
Antimony  regulus,  153 
Antimony  sulphide,    1391 
Antimony  sulphide,   amorphous 

precipitated,  155 
Antimony  sulphide,  golden,    155 
Antimony  tartrate,   148 
Antimony,  tartarated,   147 
Antimony  terlodide,  1391 
Antimony,  tests  for,  1734 
Antimony  tetroxide,  153 
Antimony  trichloride,  1392 
Antimony  triiodide,  1391 
Antimony  trioxide,  151,    153 
Antimony  trisulphide,  1391 
Antimony,  wine  of,  1335 
Antinervin,   1392 
Antinervine,  1639 
Antineuralgic  pills,   1807 
Antinonnin,   1392 
Antinoslne,  1582 
Antiperiodic  pills,  1807 
Antiperiodlc  tincture,   1817 
Antipest  serum    (note),   1123 
Antipirina,  156 
Antlpyonln,   1653 
Antlpyrin,  156 
Antipyrlna,  156 
Antipyrinse    acetyl-salicylas, 

1367 
Antipyrine,  156 
Antipyrine  benzoate,  1392 
Antipyrine  mandelate,  1685 
Antipyrine  resorcylate,  1629 
Antipyrine  salicyl-acetate,  1625 


Antipyrine  salicylate.  1639 

Antipyrine  tannate,  1392 

Antipyryl  urea,  1624 

Antlrrhinic  acid,  424 

Antirrhinum  linaria,   1549 

Antiseptic,  alkaline,   1799 

Antiseptic  catgut    (note),    850 

Antiseptic  powder,  soluble,  1809 

Antiseptic  solution,   704 

Antisepsin,   1392 

Antiseptin,   1392 

Antiseptische  losung,  704 

Antiseptol,   1392 

Antispasmin,  1392 

Antistreptococcus  serum    (note), 
1123 

Antitetanic  serum    (note),   1122 

Antithermin,  1392 

Antitoxic  serums,  dried,    1120 

Antitoxin,   plague    (note),    1123 

Antitoxin,  streptococcus    (note), 
1123 

Antitoxin,   tetanus   (note),   1122 

Antitoxin,   tubercle  (note),  1122 

Antitoxins,  concentrated,    1120 

Antitoxins,    dried,    1120 

Antitoxins,  standardizing  and  test- 
ing, 1119 

Antitubercle  serum   (note),  1122 

Antitussin,   1392,   1494 

Antonskraut,  1478 

Ants,  spirit  of,    1812 

Anusol,   1392 

Anytin,   1393 

Anytoles,   1393 

Aperitive  saffron  of  Mars    (note), 
506 

Apfelsinenschalen,  217 

Apfelsinenschalen-conserve    ( ncte) , 
392 

Apfelsinenchalenol,  834 

Apfelsinenschalentinktur,   1255 

Aphyllon  uniflorum,  1596 

Aplol,   815,    1393 

Apiolaldehvde,   1393 

Apiollc  acid,   1393 

Apion,   1393 

Apis  adansonii    (note),  307 

Apis  caffra   (note),  307 

Apis  dorsata   (note),  307 

Apis  fasciata   (note),  307 

Apis  florea    (note),   307 

Apis  indica    (note),  307 

Apis  mellifera,   307,   773 

Apis  mellifica,   307 

Apis  scutellata    (note),  307 

Apis  unicolor    (note),  307 

Apium,  1393 

Apium  graveolens.  1393 

Apium  nodiflorum,   1393 

Apium  petroselinum,    1393 

Aplopappus,   1394 

Aplopappus  baylahuen,   1394 

Aplopappus  diseoideus,   1472 

Apoatropine,  227 

Apocodeine,  378 

Apocodeine  hydrochloride,    378, 
1394 

Apocyneln,  158 

Apocynin,  158 

Apocynln,  commercial,  159 

Apocynteine,  159 

Apocynum,  158 

Apocynum  androsaemifollum,   158 

Apocynum  cannabinum,  158 

Apocynum,  fluidextract  of,   526 

Apocynum  venetum,  159 

Apodiclnchonine,  352 

Apodiquinidine,   352 

Apollinaris  water,    166 

Apolysin,  1394 

Apomorphlna*  hydrochloras,  159 

Apomorphinae  hydrochloridum,    159 

Apomorphine,  894 

Apomorphine  hydrochlorate,    159 

Apomorphine  hydrochloride,   159 
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Apomorphlne,  hypodermic    Injection 

of,   658 
Apomorphinhydroehlorid,   159 
Apomorphinum   hyarochloricum, 

159 
Aponarceine  (note),  897 
Apo-pseudaconitine,   88 
Apoquinamine,   350 
Aporetin,   1064 
Apothecaries'  or  wine  measure, 

1744 
Apothecaries'  weight,   1743 
Apotheme,  459 
ApozSme  d'ecorce  de    racine    de 

grenadier,  422 
Apozfimes,   650 
Apple  essence,   1497 
Apple  of  Peru,  1182 
Apple  of  Sodom,   1655 
Apple  oil.   1497 
Apple  tree  juice    (note),   683 
Apple  whisky,   1174 
Apples,  ferrated  extract  of,  1793 
Approximate  measurements,   1748 
Apricot  essence,   1497 
Apricot  gum,  7 
Apricot  seeds,    oil    of,    832 
Apyonln.   1388 
Aqua,  161 

Aqua  acldi  carbonicl,  168 
Aqua  acldula   simpllcior,  168 
Aqua  ammonia?,    169 
Aqua  ammonia?  fortlor,  171 
Aqua  amygdala?   amarse,    173 
Aqua  amygdalarum  amararum,  173 
Aqua  anethl,   174 
Aqua  anlsl,   174 
Aqua  aurantll  florls,  174 
Aqua  aurantll   florum.   174 
Aqua  aurantll   florum   fortlor,    175 
Aqua  calcarlB?.   706 
Aqua  calearia?  usta?,  706 
Aqua  calcls.   706 
Aqua  camphors',  175 
Aqua  camphorata,   175 
Aqua  carul,  176 
Aqua   carvi,    176 
Aqua  chlorata.   709 
Aqua  chlorl,   709 
Aqua  chlorlnl.   709 
Aqua  chloroforml.   176 
Aqua   clnnamoml.   176 
Aqua   creoBotl,    176 
Aqua  destlllata,   177 
Aqua  florum   napha?,   174 
Aqua   fluvlalls,    102 
Aqua    fcrnlcull.    178 
Aqua   fontana.   163 
Aqua   fortls,   49 
Aqua   hamamelidls.   178 
Aqua  hydrogenll   dloxldl,   178 
Aqua  laurocerasl.  181 
Aqua   lucla?,   1089 
Aqua  menthm  piperita,    182 
Aqua  mentha?  vlridls.   182 
Aqua  mercurlalis  nigra.  749 
Aqua  nigra,   749 
Aqua  oxymurlatlca,  709 
Aqua  phageda?nica,  618 
Aqua  phageda?nlca  flava.  749.  1803 
Aqua  phageda?nlca  nigra,  749,  1803 
Aqua  plmenta?.  182 
Aqua  plumbl,   730 
Aqua  regla,  55 
Aqua-regis,  55 
Aqua  rosa?,   182 
Aqua  rosa?  fortlor,   183 
Aqua  sambucl,   183 
Aqua  sappharina,   413 
Aqua  saturnlna.   730 
Aqua  sedativa,   1782 
Aqua?,  184 

Aqua?  destlllata?.  184 
Aqua?  stlllatltia?,   184 
Aqueous  tincture  of  rhubarb,  1819 
Aqullegla,  1394 


Aquilegla    vulgaris,   1394 
Aqullegine,   1394 
Arabian  myrrh    (note),    800 
Arabian  myrrh  of  Dymock   (note), 

800 
Arabic  acid,  5 
Arabin,  5,     1408 
Arabin  sugar,  5 
Arabinol   pentanitrate,    1580 
Arabinon,  4,   1072 
Arabinose,  4,  1072,  1295 
Arabisches  gummi,   1 
Aracatl  jaborandi,  948 
Arachidlc  acid,  863,   1506 
Arachls  hypoga?a,   1506 
Arachnolysin,   1660 
Arab.   770 
Aralia,  1394 

Aralia  callfornica,  1394 
Aralia  ginseng,   1602 
Aralia  hisplda,  1394 
Aralia  nudicaulis,  1394 
Aralia  racemosa.   1394 
Aralia  racemosa,  fluldextract  of, 

1794 
Aralia  splnosa,   1347,    1394 
Araliene,   1394 
Araliln,   1394 
Arallretin.   1395 
Araroba,   187.  335 
Araucarla  dombeyl,  1248 
Arbol   de  la  cera  (note),  310 
Arbor  alba  minor,    837 
Arbor  vita;,    1676 
Arbre  a  sulf,   1575 
Arbutln,   321,    1320,    1321     (note), 

1465,   147S.   1630 
Arbutus  uva-ursl,   1320 
Arcanson,   1060 
Arcanum  dupllcatum,   1016 
Archangellca  officinalis.   1886.   1688 
Archldendron.    1395 
Archldondron    vaillantll,    IMS 
Archil   extract,   1552 
Arctium   lappa,   688 
Arctium   tomcntosum.  689 
Arctostaphylos  arguta.   1320 
Arctostaphylos  glauca.   1320 
Arctostaphylos  uva-ursl,   1319 
Arctotls  schlmperl,   1701 
Arctuvlne.   1320 

Ardent  spirits   of   commerce,    104 
Areca   catechu.   1395,    1436 
Areca   nut,   1686 
Arecaldlne.    L686 
Areca  Inc.    1395 
Arccollnc.    1886 
Arecollne    hydrobromlde,   1395 
Arckane.    1865 
Arekanllsse.   1  .■'.*.»."> 
Arenarla   rubra,    1678 
Aren^a  Kaccharlfera,    1637 
Argel.   1110 
Argemone,  1885 
Argemone,  1395 
Argemone  mexlcana,  1395 
Argemonlne,   1396 
Argent,   193 
Argent    raffing.   193 
Argentamin,   1396 
Argentl   acetas,   1647 
Argentl  ammonil-chlorldum.    1647 
Argentl  chlorldum,    1647 
Argentl  citras.   1647 
Argentl   cyanldum,   187 
Argentl   fluorldum,  1647 
Argentl   lodldum,   1647 
Argentl   lactas,  1647 
Argent!  nltras,   188 
Argentl  nitras  dllutus.  192 
Argentl  nltras  fusus,   190 
Argentl  nitras  Induratus.   190 
Argentl   nitras  mitigatus,   192 
Argentl  oxldum.   192 
Argent!  phenolsulphonas,  1648 
Argentl  phosphas,   1648 


Argentl  quinaseptolas,   1648 
Argentl  thlohydrocarburo-sulpho- 

nas,  1648 
Argentic  oxide,  192 
Argentic  nuclelnate,  1583 
Argentic  vitellin,  1649 
Argentine  flowers  of  antimony,  153 
Argento,  193 
Argentol,   1648 
Argentum,  193 
Argentum  casein,   1396 
Argentum  chlorato-ammonium, 

1647 
Argentum  colloidale,   1648 
Argentum  cyanatum,   187 
Argentum  nitrlcum    crystalllsatum, 

188 
Argentum  nitricum  cum    kalio   nl- 

trico,  192 
Argentum  nitrlcum  fusum,   190 
Argentum  oxydatum,   192 
Argentum  puriflcatum,   193 
Argentum  solubile,  1648 
Argentum  vivum,  633 
Argilla  ferruginea,   1418 
Argilla  hydrata,   123 
Argilla  pura,    123 
Arginine,   1554 
Argol,   83.  985 
Argonin,   1396 
Arguel,   1110 
Argyrol,    1396,   1649 
Arheol,  1396 
Ariclne,  350 

Arlsa?ma  trlphyllum,  1399 
Arlstlc  acid,   1116 
Aristldlc  acid,    1116 
Arlstlnlc  acid    (note),   1110 
Arlstochln,   1396 
Aristol.   1251 

Aristol   ointment    (note),  1252 
Ariatollc  Mid,   1116 
Aristol  In,   1 1  Lfl 
Arlstolochia,   1396 
Arlstolochla  angulclda,  1115 
Arlstolochia  argentlna,  1116 
Arlstolochia    bracteata,    1116 

(note),  1396 
Arlstolochia  braslllensls.   1115 
Arlstolochia  clematltls.    1115 
Arlstolochia,  concentrated  solution 

of,   1396 
Arlstolochia   cymblfera.    1115,    1  r> o 7 
Arlstolochia   f<rtlda,   1115 
Arlstolochia  fragrantlselma,  1507 
Arlstolochia  geniiniflora.    1507, 
Arlstolochia  grandlflora.  1507 
Arlstolochia  haatata,   1115 
Arlstolochia  Indica,    i  1  15,  1888 
Arlstolochia  longa,  1116 
Arlstolochia   macroura.    1115 
Aristolochia  maxima,  1116,   1507 
Arlstolochia    penlandra.    1507 
Arlstolochia  ptatolocbla,   1115 
Arlstolochia  reticulata,  1115 
Arlstolochia  rotunda,    1115,   1672 
Arlstolochia  saglttata.   1115 
Arlstolochia  sempervirons.    1115 
Arlstolochia  scrpentarla,  1114 
Arlstolochia,  tincture  of.  1396 
Arlstolochia  trllobata.  1115 
Arlstolochine,   1116,  1420 
Arlstolum,   1251 
Aristoquln.   1886 
Arlstoquinlne,   1396 
Armerla  vulgaris,   1396 
Armoracla,  194 
Armoracia  satlva,  194 
Armoracla?  radix,  194 
Arnica,  195,  409 
Arnica  flowers,   195 
Arnica  flowers,    fluidextract    of, 

1794 
Arnica  flowers,  tincture   of,    1253 
Arnica  montana,   195 
Arnica  plaster   (note),   436 
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Arnica  rhizome,  195 

Arnica  root,  195 

Arnica  root,   extract  of   (note), 

467 
Arnica  root,  fluidextract  of  (note), 

524 
Arnica  root,  oil   of,    815 
Arnica  root,   tincture    of,    1254 
Arnica?  flores,   195 
Arnicae  rhizoma,   195 
Arnicin,  196 
Arnicine,  196 
Arnika,  195 
Arnikabliithen,    195 
Arnikatinktur,   1253 
Arnikawurzel,   195 
Arnotta,   1390 
Aromadendrin,   684 
Aromatic  camphor  mixture,  1804 
Aromatic  confection  (note),  391 
Aromatic  elixir,   433 
Aromatic  elixir  of  eriodictyon, 

1786 
Aromatic  elixir  of  glycyrrhiza, 

1787 
Aromatic  elixir  of  licorice,  1787 
Aromatic  elixir  of  yerba  santa, 

1786 
Aromatic  fluidextract,  527 
Aromatic  fluidextract  of  cascara 

sagrada,  556 
Aromatic  fluidextract    of    yerba 

santa   (note),  539 
Aromatic  liquid  pepsin,  1801 
Aromatic  pepsin,   1806 
Aromatic  plaster,  1792 
Aromatic  powder,  1023 
Aromatic  powder  of  chalk,  1024, 

1809 
Aromatic  powder  of    chalk    with 

opium,  1024,  1809 
Aromatic  solution   of   pepsin,    1801 
Aromatic  spirit,  1812 
Aromatic  spirit  of   ammonia,    1171 
Aromatic  sugar    (note),    1023 
Aromatic  sulphuric  acid,  75 
Aromatic  syrup,   1220 
Aromatic  svrup  of  blackberry,  1068 

(note),  1816 
Aromatic  syrup  of  cascara,   1222 
Aromatic  syrup  of  eriodictyon, 

1814 
Aromatic  syrup  of  galls    (note), 

574 
Aromatic  syrup  of  rhubarb,   1232 
Aromatic  syrup  of  senna,  1816 
Aromatic  syrup  of  yerba  santa, 

1814 
Aromatic  tincture,   1817 
Aromatic  tincture  of  rhubarb, 

1285 
Aromatic  vinegar,  1781 
Aromatic  wine,  1396 
Aromatic  wine  of  coca,  1821 
Aromatic  wine  of  erythroxylon, 

1821 
Aromatische  latwerge    (note).    391 
Aromatische  rhabarbertinktur, 

1285 
Aromatischer  amerikanischfaul- 

baumrindensirup.   1222 
Aromatischer  ammoniakgeist,    1171 
Aromatischer  sirup,   1220 
Aromatisches  elixir.  433 
Aromatisches  pulver.   1023 
Aromatisches  wein,   1396 
Aromatized  iodoform,   1798 
Arrack,   104 
Arrayan,   1483 
Arrhenal.   1651 
Arrowmehl,  1560 
Arrow  poisons,   1397 
Arrowroot,  1560 

Arrowroot  de  la  Jamalque,    1560 
Arrow  wood,   1334 
Arruda  brava.   946 


Arruda  do  mato,  9i6 

Arsen,  206 

Arsenate  of  ammonia,  1380 

Arsenate  of  iron,  syrup  of,  1814 

Arsenhemol,  1513 

Arseni  iodidum,   196 

Arseni  trioxidum,  197 

Arsenias  natricus,   1127 

Arsenias  sodicus,   1127 

Arseniate  de  fer.  491 

Arseniate  de  soude,    1127 

Arseniate  de  soude    dess£che\    1128 

Arseniate  ferreux,  491 

Arseniate  of  iron,  491 

Arseniate  of  soda,   1127 

Arseniato  bisodico,  1127 

Arseniato  de  hierro,    491 

Arseniato  ferroso-ferrico,  491 

Arseniato  sodico    1127 

Arsenic,  197,  206 

Arsenic  antidote,  506 

Arsenic  blanc,   197 

Arsenic  bromide    (note),    704 

Arsenic  disulphide,  1629 

Arsenic  Iodide,   196 

Arsenic  test,   Bettendorfs,   1707 

Arsenic  test,   Fleitmann's,   204 

Arsenic  test,    Fresenius    and    Babo, 

203 
Arsenic  test,   Fyfe's,    203 
Arsenic  test,  Graham's,  203 
Arsenic  test,   Gutzeit'e,  205 
Arsenic  test,  Marsh's,    204 
Arsenic  test,   modified   Gutzeit's, 

205,   1707 
Arsenic  test,  Reinsch's,  203 
Arsenic  trioxide,  197 
Arsenic  trioxide,    detection   of,   202 
Arsenic,  white,    197 
Arsenical  iron,   198 
Arsenical  paste,   200 
Arsenical  paste  of  FrSre  COme, 

200 
Arsenical  poisoning,  200 
Arsenical  solution,   730 
Arsenical  solution.   Pearson's,   1127 
Arsenichte  saure.  197 
Arsenici  iodidum,  197 
Arsenico,   206 
Arsenico  bianco,   197 
Arsenicum.   206 
Arsenicum  album,   197 
Arsenicum  jodatum,   197 
Arsenigesaure,    197 
Arsenii  iodidum.   197 
Arsenik.  197,   206 
Arsenik  jodiir,   197 
Arsenious  acid,   197 
Arsenious  anhydride,   197 
Arsenious  iodide,   197 
Arsenious  oxide.   197 
Arsenium,  206 
Arsenium,  test  for,   1735 
Arsenopyrlte,  197.   515 
Arsenous  acid,   197 
Arsenous  acid,  solution    of.    701 
Arsenous  anhydride,  197 
Arsenous  iodide,   196 
Arsenous  oxide.     197 
Arsensaure  natronlosung,    737 
Arsensaures  eisen.   491 
Arsensaures  eisenoxydul.   491 
Arsensaures  natron,   1127 
Arsentrijodid,   197 
Arsenum,  206 

Art  of  prescribing  medicines.   1739 
Artabotrys.   1399 
Artabotrys  hamatus,   1399 
Artabotrys  odoratissimus,  1399 
Artanthe  elongata.  771 
Artanthic  acid.   772 
Artar  root.  1347,   1399 
Artarine.   1347 
Artemisia  abrotanum.   1366 
Artemisia  absinthium.  1366 
Artemisia  chinensis,   1366,    1572 


Artemisia  cina,  1084 

Artemisia  frigida,    1399 

Artemisia  gallica    (note;,   1084 

Artemisia  glomerata,  1084 

Artemisia  herba-alba    (note).    1084 

Artemisia  indica,  1366,  1572 

Artemisia  judaica,   1084 

Artemisia  ludoviciana,  1366 

Artemisia  maritima,  1084 

Artemisia  moxa,  1572 

Artemisia  pauciflora,  1084 

Artemisia  pontica,   1366 

Artemisia  ramosa,  1084 

Artemisia  sieberi,  1084 

Artemisia  vulgaris,   1366,    1572 

Artemisin,  1085 

Arthanite,   1470 

Arthanitin,  1470 

Articles  employed  in  chemical  test 
ing  and  test  solutions  of  the 
British  Pharmacopoeia,  1729 

Artificial  bone  black,  296 

Artificial  camphor,   276,  878 

Artificial  caoutchouc,   1430 

Artificial  Carlsbad  salt,  1811 

Artificial  Carlsbad  salt,   effer- 
vescent. 1810 

Artificial  Cheltenham  salt,  1442 

Artificial  gum    (note),   143,   1694 

Artificial  Kissingen   salt,    1811 

Artificial  Kissingen  salt,  efferves- 
cent,  1811 

Artificial  musk,  1575 

Artificial   nitre-beds,    1101 

Artificial  oil  of  bitter  almond.  229, 
830  (note),  1580 

Artificial  oil  of  wintergreen.   778 

Artificial  orpiment,  1596 

Artificial  sulphuret    of    antimony, 
1391 

Artificial   Vichy  salt.     1811 

Artificial   Vichy  salt,    effervescent, 
1811 

Artificial  Vichy  salt  with  lithium, 
effervescent,  1811 

Artocarpus  incisa,  1561 

Arum,  1399 

Arum  esculentum.    1399,    1561 

Arum   italicum.  1399 

Arum  maculatum.   1399 

Arum  triphyllum,  1399 

Asa  dulcis,  231 

Asa  foetida,  207 

Asafetida.   207,   1056 

Asafetida.  emulsion    of,    445 

Asafetida    mixture,  445 

Asafetida,  pills  of.  954 

Asafetida.  purified.  209 

Asafetida,   syrup  of,  210 

Asafetida.  tincture  of,   1254 

Asafcetida.  207 

Asafcetida  amygdaloides.  209 

Asafcetida  emulsion.  445 

Asafoetida-pillen.  954 

Asagrsea  officinalis,   1327,  1636 

Asant,  207 

Asanttinktur,   1254 

Asaprol,   1365 

Asarabacca.   1399 

Asaresino-tannol,  209 

Asaret  du   Canada,    1400 

Asarin.   1400 

Asarite,   1400 

Asarol.   772,   815 

Asaron.   1400 

Asarum.  1400 

Asarum  arifolium,  1400 

Asarum  camphor,   1400 

Asarum  canadense.   1400 

Asarum.  compound  syrup  of,   1813 

Asarum  europseum,   1399.   1400 

Asarum  europseum,  oil  of,  815 

Asbestos.   1400 

Asbolin.   1400 

Ascl^piade.  1691 

Asclepiadin,  1400 
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Asclepias,   1400 

Asclepias  eontrayerva     (note),    678 

Asclepias  cornuti,    1400 

Asclepias  curassavica,  1400 

Asclepias,  fluid   extract  of,    1401 

Asclepias  lncarnata,  1400 

Asclepias  officinale,   1400 

Asclepias  syriaca,  1400 

Asclepias  tuberosa,  1400 

Asclepias  verticlllata,  1400 

Asclepias  vincetoxicum,  1109,  1400, 
1691 

Asclepin,    1400 

Asclepion,   1400 

Aselline,  858 

Asepsin,  1392 

Aseptol,   1659 

Ashantee  pepper,  410   (note),  963 

Ash-colored  cantharis    (note),  284 

Asiatic  pills,  200 

Asimina,  1401 

Aslmlna  triloba,   1401 

Asiminlne,   1401 

Asparagin,  119,   139,   595.    1401 

Asparagln  mercury,   1564 

Asparagin-quecksilber,    1564 

Asparagus,   1401 

Asparagus  officinalis,  1401 

Asparamide,   119 

Aspartic  acid.   119 

Aspen,  European,   1079 

Aspen  tar.  968 

Asperge.   1401 

Aspergillus  oryza»,  1666 

Aspbaltum.   1608 

Asphodelus,   1402 

Aspbodelus    bulbosus,   1402 

Aspidln,  211 

Aspidinol,  212 

Aspidium,  210 

Aspidlum  athamantlcum,    210 

Aspidium   fillx-mas.   210 

Aspidlum  mildeanum.   'Jio 

Aspidium,  oleoresln   of,   823 

Aspidium   riglda,  211 

Aspldosamine,   1402 

Aspidosperma,   1402 

Aspidosperma,  fluid    extract    of, 
1403 

Aspidospermatlne,   1402 

Aspirin.   1403 

Asplenlum.  1403 

Asplenium   adinntum-nigrum,     1403 

Asplenlum   fillx-fa-mlna.    211, 
1403 

Asplenlum  scolopendrlum,    1645 

Asplenlum  trlchomanes,    1403 

Assa  fetida.   207 

Assacou,   1518 

Assafoetida,  207 

Assafcotlda  dlsgulnensls.  207 

Assay  by  Immiscible  solvents,  alka- 
loidal.  1727 

Assay  for  benzaldehyde    In    oil    of 
bitter  almond,  831 

Assay  for  clneol  In  oil   of  cajuput, 
837 

Assay  for  clneol  In  oil  of  eucalyp- 
tus, 845 

Assay     for    cinnamic    aldehyde     In 
oil    of    cinnamon,    842 

Assay    for    citral    In    oil    of    lemon, 
851 

Assav   for  eugenol   In  oil  of  cloves, 
840 

Assav  for  eugenol  In  oil  of  pimento, 
866 

Assay    for   hydrocyanic   acid   In  oil 
of   bitter   almond,   831 

Assay  for  iron  and  quinine  citrate, 
505 

Assay  for  Iron  and   strychnine   cit- 
rate. 502 

Assay    for    menthol    In    oil    of   pep- 
permint, 854 

Assay  for  oil  of  rose,  871 


Assav  for  Bantaiol  in  oil  of  santal, 

874 
Assay  of  aconite,  92 
Assay  of  amyl   nitrite,   141 
Assay  of  belladonna    leaves,    228 
Assay  of  belladonna  plaster.   438 
Assay  of  belladonna   root,   228 
Assay  of  benzaldehyde.  229 
Assay  of  cinchona,   357 
Assay  of  cinnamic  aldehyde,  363 
Assay  of  coca,   371 
Assay  of  colchicum  corm,  382 
Assay  of  colchicum  seed,  383 
Assay  of  conium.  394 
Assay  of  ergot,  449 
Assay     of     extract     of     belladonna 

leaves,  470 
Assay     of     extract     of     colchicum 

corm.   472 
Assav    of    extract    of    hyoscyamus, 

479 
Assav    of    extract    of    nux    vomica, 

482 
Assay  of  extract  of  opium,   484 
Assav    of   extract   of    pbysostlgma, 

486 
Assay  of  extract  of  scopola,   488 
Assav    of    extract    of    stramonium, 

488 
Assay    of    fluidextract    of    aconite, 

526 
Assay  of  fluidextract  of  belladonna 

root,  528 
Assay   of   fluidextract    of   cinchona, 

533 
Assay    of    fluidextract    of    earn,    534 
Assay   of  fluidextract  of  colchicum 

■eed,  685 
Assay    of    fluidextract    of    conium, 

686 

•  f    fluidextract    of    guarana, 

544 

Assav  of  fluidextract  of  hydrastls. 

AflHJ  <>f  fluidextract  of  hyoscya- 
mus,   646 

Assay  of  fluidextract  of  Ipecac, 
516 

As-av    of   fluidextract  of  Jahorandl, 

Assay    of    fluidextract    of    nux    vom- 
ica.  650 
Assay    of   hydrastls.    044 
Assay    of    hydrocyanic    acid.    41 
Assay   of   hyoscyamus,   650 
Assay  of  iodine.   r,c,r, 
Assay  of  Ipecac,  074 
Assay  of  jalap.    678 
Assay  of  mercurial  ointment,    1310 
Assay   of  nux    vomica,    805 
Assay    of  oil   of    rosemary.    872 
Assay  of  oil   of  thyme,   884 
Assay  of  opium,  003 
Assay    of    opium,    Squibb's    method 

(note),  905 
Assay  of  opium,   Stevens's  method 

(note),  905 
Assay  of  pancreatln,  912 
Assay  of  pepsin.   921 
Assay  of  phenol.  928 
Assay  of  physostlgma,  938 
Assay  of  pilocarpus,  948 
Assay  of  reduced  iron,  520 
Assay  of  scopola,  1106 
Assay  of  solution  of  formaldehyde, 

721 
Assay   of  solution   of  hydrogen   di- 
oxide, 179 
Assay  of  spirit    of    ammonia,    1170 
Assay    of    spirit    of    nitrous    ether, 

1166 
Assay  of  stramonium,   1184 
Assay    of    sulphurous    acid,    78 
Assay  of  tincture  of  aconite,  1252 
Assay    of    tincture    of    belladonna 
leaves,  1255 


.Assay     of     tincture     of     cinchona, 

1261 
Assay    of     tincture    of    colchicum 

seed,    1263 
Assay    of    tincture    of    deodorized 

opium,   1282 
Assay     of     tincture     of     hydrastls, 

1270 
Assay    of    tincture   of    hyoscyamus, 

1270 
Assay   of   tincture   of  nux  vomica, 

1278 
Assay  of  tincture  of  opium, 

1279 
Assay   of   tincture  of   physostlgma, 

1283 
Assay    of    tincture   of   stramonium, 

1287 
Assay    of    volatile    oil    of    mustard, 

876 
Assaying  fluidextracts,    525 
Asse-felide,  207 
Aster,  1403 
Aster  puniceus,    1403 
Asteracantha,   1403 
Asteracantha  longlfolla,  1403, 

1520 
Asterol,     1403 
Asthma  weed.   747 
Astragalus  adscendens,   1294 
Astragalus  anisacanthus   (note), 

764 
Astragalus  arlstatus,   1294 
Astragalus  blgelovil,   1553 
Astragalus  brachycalyx,   1294 
Astragalus  caryocarpus,   1553 
Astragalus  crassicarpus,   1553 
Astragalus  creticus,   1291 
Astragalus  drummondll,   1553 
Astragalus  gummlfer,   1204 
Astragalus  heratenRls,  1205 
Astragalus  hornll,   1553 
Astragalus   kurdlcus,   12!>4 
Astragalus  lelocladus,   1294 
Astragalus  masslllensls,   1294 
Astragalus  microcephalus.    1294 
Astragalus  tnolllsslmus,   155.'! 
Astragalus  parnassl,   1205 
Astragalus  pycnocladus.   1294 
Astragalus  st  roblliferus,   1294 
Astragalus  stromatodes,   1294 
Astragalus   tragacantha,   1294 
Astragalus   verus,    1294 
Astringent  and  escharotlc  mix- 
ture,  1803 
Astringent  lotion,   1803 
Astringent  wine,   1340 
A  tees,  90 

Atherosperma,   1403 
Atherosperma  moschata    (note), 

797,  876,  1403 
Atherosperma  moschatum.  870, 

1403 
Atherospermlne,   1404 
Athyrlum   flllx-fcemina.   210,   1403 
Atls,  90 
Atislne,  90 

Atkinson's  depilatory,  1596 
Atoxyl,   1404 

Atraphaxis  spinosa    (note),    764 
Atrolactyl-tropeine,   213 
Atropa  belladonna,   212,  215,   225, 

226,  645 
Atropa  mandragora,  1558 
Atropamine,  227 
Atropla,  212 
Atroplc  acid,   1105,   1183 
Atropin,  212 
Atropina,   212 
Atropinse  sulphas,  215 
Atropine.   212.  227,  1183,  1390 
Atropine,  disks  of.   689 
Atropine    ointment,   1306 
Atropine,  oleate  of,  821 
Atropine    salicylate   (note),  215 
Atropine    sulphate,  215 
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Atropine    sulphate,  solution  of, 

705 
Atropinoleat,  821 
Atropinoleatsalbe,  1306 
Atropinpliiuehen,  689 
Atropinsalbe,   1306 
Atropinsulfat,  215 
Atropinum,  212 
Atropinum    oleicum,  821 
Atropinum    santonicuui,  215 
Atropinum    sulfuricuui.   210 
Atropyl-tropeine,  213 
Atroscine,  646,    1105 
Attaleh,  3 
Attar  of  rose,  870 
Aubergier's    syrup    of    lnctucarium 

(note),   1229 
Aufgiisse,   650 
Augentrost,   1485 
AunSe,   1530 
Auramine,   1388 
Auramine    O,  1388 
Aurantlamarin,  219 
Aurantii  amari  cortex,  216 
Aurantii  cortex   Indicus,  216 
Aurantii  cortex  recens,  216 
Aurantii  cortex  siccatus,  216 
Aurantii  dulcis  cortex,  217 
Aurantii  flores,   218 
Aurantii  oleum,  218 
Aurantii  pericarpium,  216 
Aurantlum  olyssiponense,  217 
Auri  et  sodil  chloridum,   219 
Aurin,  1460 
Aurum,  220 

Aurum-kallum  bromatum,   1506 
Australian  fever  bark,  1376 
Australian   fever-tree  leaves,  454 
Australian  gum    (note),   4 
Australian  kino,  453,  683 
Australian  leech,  612 
Australian  manna,  1482 
Australian  mannas  (note),  764 
Australian  sassafras.    1403 
Autumnal   crocus,    407 
Ava,  1539 
Aveloz,  1484 
Avena  sativa,  1583 
Avense  farina,  1583 
Avenin,   1584 
Avens,   1502 

Avoirdupois  weight,   1743 
Aweng's  double  glucoside,   1064 
Aweng's  frangullc  acid,   1064 
Aweng's  secondary  glucosldes,  1064 
Axonge,  93 

Axonge  balsamique,  95 
Axonge  benzoln£e,  95 
Axungia,  93 
Axungla  balsamica,  95 
Axungia  benzoata,  95 
Axungia  benzoinata,  95 
Axungia  pedum  tauri,  1590 
Axungia  porci,  93 
Axungia  porcina,  93 
Azadirachta    indica,  1404 
Azadirachta,  infusion  of,  1404 
Azadirachta,   tincture  of,   1404 
Azafran,  407 
Azalea  indica,  1385 
Azedarach,  1404 
Azedarach,  oil  of,   1404 
Azoles,   1404 
Azolltmin,   1552 
Azotas  argentlcus,   188 
Azotas  argentlcus  fusus,  190 
Azotas  plumblcus,  973 
Azotas  sodlcus,   1149 
Azotate  d'ar^ent  cristallise\   188 
Azotate  d'argent  fondu,  190 
Azotate  de  bismuth,  242 
Azotate  de  fer  liquide,  716 
Azotate  de  plomb,  973 
Azotate  de  potasse,   1010 
Azotate  de  soude,   1149 
Azotate  de  strychnine,   1195 


Azotate  mercurique  liquide,  722 

Azotite  d'amyl,   139 

Azucar,  1070 

Azucar  de  leche,  1076 

Azucar  de  saturno,  969 

Azucar  reflnado,    1070 

Azufre,   1204 

Azufre  lavado,  1202 

Azufre  sublimado,   1204 

Azulene,  772,   811 

Azure,   1650 


B 


Babool  gum    (note),  4 

Baccae  cubeb»,  410 

Baccae  juniperi,   1536 

Baccharlne,  1404 

Baccharis  cordifolla,   1404 

Bacher's  pills,   1515 

Bacillol,   1405,   1465 

Bacillus  acidi  lacticl,  47,  1540 

Bacillus  kephir,  1540 

Bacillus  nitrincans,  1011 

Baden-Baden  water,   166 

Badeschwamm,  1660 

Badiane,  146 

Bael   fruit,   1404 

Bael,  liquid    extract    of,    1405 

Baguenaudier,   1454 

Bahia  copaiba,  398 

Bahla   root,  673 

Bales  de  genievre,   1536 

Balaena  rostrata,   1587 

Balanites,   1405 

Balanites  roxberghii,  1405 

Balata,  1405 

Baldrian,   1322 

Baldrianol    (note),   1322 

Baldriansaure,   1688 

Baldriansaures  ammonium,   136 

Baldriansaures  zinkoxyd,   1359 

Baldriantinktur,  1289 

Baldrlanwurzel,  1322 

Balm, 1562 

Balm  of  Gllead,  1246,  1405 

Balm  of  Gilead  buds,    1405 

Balm  of  Gllead  tree,    1244 

Balmony,   1442 

Balsam  apple,   1571' 

Balsam,  Canada,   1242 

Balsam  caplvi,  397 

Balsam  de  trapo,  221 

Balsam,  friar's,   1782 

Balsam  of  cativo,  1405 

Balsam  of  cebur,  1406 

Balsam  of  copaiba,  397 

Balsam  of  fir,   1242 

Balsam  of  Gilead,  1405 

Balsam  of  lllurine    (note),   400 

Balsam  of  lagam,  1406 

Balsam  of  Peru,  220 

Balsam  of  riga,  1406 

Balsam  of  St.  Thome,  1406 

Balsam  of  sulphur,  1406 

Balsam  of  tagulaway,   1406 

Balsam  of  tolu,  223 

Balsam  of  tolu,  tincture    of,    1289 

Balsam,  traumatic,   1782 

Balsam,  Turlington's,  1782 

Balsam-weed,  1526 

Balsam  wood,  1406 

Balsamina,   1571 

Balsamito,   221 

Balsamo  bianco,  221 

Balsamo  de  contrapique,   221 

Balsamo  de  copaiva,  397 

Balsamo  de  San  Salvador,  220 

Balsamo  de  taguloway,  1604 

Balsamo  de  Tolu,  223 

Balsamo  del  Peru,  220 

Balsamo  del   Peru    liquido,    220 

Balsamo  del  Tolu,  223 

Balsamo  dl  copaive,  397 

Balsamo  negro,  220 

Balsamo  peruvlano,  220 


Balsamo  tolutano,  223 
Balsamocarpon  brevifolium,  1374 
Balsamodendron  berryi,  1455 
Balsamodendron  ehrenbergianum, 

799 
Balsamodendron  gileadense,  1405 
Balsamodendron  myrrha,  799 
Balsamodendron  opobalsamum, 

799 
Balsamorhiza,  1406 
Balsamorhiza    terebinthacea,  1406 
Balsams  of  sulphur,  817 
Balsamum  americanum,  223 
Balsamum  Canadense,  1242 
Balsamum  carpaticum,    1406 
Balsamum  commendatoris,   1256 
Balsamum  copaiferarum,  397 
Balsamum  eopaivae,  397 
Balsamum  dipterocarpi,  1592 
Balsamum  gileadense,  1405 
Balsamum  indicum,  220 
Balsamum  llbam,  1406 
Balsamum  Peruvianum,   220 
Balsamum  Peruvianum    nigrum, 

220 
Balsamum  storacis,   1197 
Balsamum  styracis,   1197 
Balsamum  styrax  liquidus,   1197 
Balsamum  tolutanum,  223 
Balsamum  tranquillans,  1409,  1806 
Balsamum  traumaticum,  1256,  1782 
Balsamum  vitae  Hoffmanni,  1805 
Banana  essence,  1497 
Baneberry,     1368 
Banks  oil,   857 
Banksia  abysslnica,  418 
Banyan  tree,  429 
Bao,   1697 
Baobab,  1369 
Baphla  nitida,   1429 
Baptigenetin,  1406 
Baptlgenin,   1406 
Baptin,  1406 

Baptisia  tinctoria,   1406,   1471 
Baptisln,  1406 
Baptitoxine,  1406,  1471 
Baras  camphor,  274 
Barbados  aloe,  111 
Barbados-aloeextrakt,  469 
Barbados  aloes,  111 
Barbados  aloes,   extract    of,    469 
Barbados  nuts,    887,    1404 
Barbaloin,  115 
Barbana,  689 
Barbane,  689 
Barbary  gum,    3 
Barbary  wormseed,  1084 
Barberry,   1412 
Barbotine,  1084 
B&rentraube,  1319 
Barentraubenblatter,  1319 
Barentraubenblatteraufguss,  658 
Baril  chloridum,  1407 
Barii  dloxidum,  1408 
Barii  iodidum,  1408 
Barii  sulphas,   1408 
Barilla,   1136 
Barium,  224 

Barium  carbonate,  225,    1707 
Barium  chloride,  1407,  1729 
Barium  chloride,   solution  of,   1407 
Barium  chloride  test  solution, 

1707 
Barium  dioxide,   225    (note),   1408 
Barium  hydroxide,   1729 
Barium  hydroxide    test    solution 

1708 
Barinm  iodide,  1408 
Barium  nitrate  test  solution,    1708 
Barium  oxide,  225 
Barium  peroxide,  225,  1408 
Barium  phenolsulphonate,  1151 
Barium  sulphate,   1408 
Barker's  post  partum  pills,  1808 
B&rlappsamen,   750 
Barley,  758 
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Barley  gum,   7 
Barley  malt,   758 
Barley  meal,  1518 
Barley  sugar,  1074 
Barometer  paper,  1451 
Baros  camphor   (note),  275 
Barosma  betulina,   249 
Barosma  camphor,  250 
Barosma  crenata,  250 
Barosma  crenulata,  250 
Barosma  eckloniana,  250 
Barosma  serratlfolia,  250 
Barosma  venusta,  250 
Barras,   1246 
Barringtonia,  1408 
Barringtonia  speclosa.  1408 
Barringtonin,   1408 
Baryta,  224 
Baryta  water,  225 
Baryum,   224 
Baaham's  mixture,  715 
Basic  aluminum  tannate,     1667 
Basic  bismuth  benzoate,  1415 
Basic  ferric  iodate,   1488 
Basic  mercuric  sulphate,   1565 
Basic  sulphate  of  qulnia,  1044 
Basil,   1584 

Basilicon  ointment,  315 
Baslllenkraut,  1584 
Basiscbes  essigsaures  kupfer, 

1457 
Basiscbes    kohlensaures    wlsmut- 

oxyd,   239 
Basiscbes  salpetersaures  wlsmut- 

oxyd,  242 
Basiscbes  wlsmutgallat,  241 
Basiscbes  wismutnltrat,  242 
Baslsches  wlsmutsalicylat,    244 
Baslsch-schwefelsaure  elsenoxyd- 

losung,   717 
Basket  fern,  210 
Bassora  galls,   1408 
Bassora  gum,  4.  1408 
Bassorlc  acid,   1205 
Bassorin,  1295,   1408 
Bassorln  varnish,   1650 
Bastard  cardamom   (note),  299 
Bastard  ipecac,   1684 
Bastard   Ipecacuanha,   1401 
Bastard   logwood,   607 
Bastnas  schwersteln,  316 
Batavian  rhubarb    (note),   1061 
Bateman's  pectoral  drops,  1281 

(note),   1819 
Bath,  cold,  167 
Bath,   hot,   167 
Bath,  tepid,  167 
Bath,  vapor,  167 
Bath,   warm,   167 
Bath    water,   166 
Batiator  root,   1408 
Battery  fluid,   1799 
Baume  caledonien,  1510 
Baume  du  Canada,  1242 
Baume  de  Carthagene,  223 
Baume  de  cbeval,  1454 
Baume  de  copahu,  397 
Baume  de  la  Mecque,    1405 
Baume  de   Perou  noir,   220 
Baume  de  Sonsonate,  220 
Baume  de  Tolu,  223 
Baume  des  Indes,  220 
Baume  du  commandeur  de  Permes, 

1256 
Baume  ophtalmlque  rouge,  1314 
Baume  tranqullle,  1409 
Baume  vert,  777 
Baumwolle,  597 
Baumwollsamen81.  848 
Baumwollwurzelrlnde,  596 
Bauracon.  1132 
Bauxite,  119 
Bay  salt,  1142 
Bayacura  root,  1409 
Bayas  de  enebro,  1536 
Bayberry,  1575 


Bayberry.  compound  powder  of. 

1810 
Baycurine,  1409 
Bay  rum,   1589 
Bay-tree,  154t> 
Bazzies,  689 
Bdellium,   800,   1409 
Bdellotomy    (note),   614 
Beaked  hazel,   1462 
Beaked  nightshade,   1657 
Bean,  common,   1610 
Bean  of  Saint  Ignatius,  1523 
Bearberry,   1319 
Bearberry,   infusion  of,  658 
Bearded  darnel.   1553 
Bear's  foot,  1617 
Bear's-paw  root,  210 
Bear's  weed,   452 
Beaver  poison,   1449 
Beaver-tree,  1557 
Bebeeric  acid,  1409 
Bebeerine,   1409 
Bebeerine  sulphate,  commercial, 

1409 
Bebeeru  bark,  1409 
Beberine,  917 
Bedeguar,   1410 
Bedford   water,  166 
Bee,   307,   773 
Bee  bread  (note).  773 
Beech  drops,   1596 
Beech  tar,  968 
Beef  and   Iron,  wine  of,  1821 
Beef  and   wine.    1821 
Beef,  wine  and  iron,  1821 
Beef,  wine,  iron,  and  cinchona. 

1821 
Beef,  wine  of,  1821 
Beef's  marrow  soap,  1089 
Beer  yeast,   1700 
Beeswax,  307 
Beggars'  buttons,  689 
Beggary,  1499 
Behenlc  add,   1125,   1586 
Bellschmiedla  faglfolla    (note). 

876 
Bellschmiedla  obtusifolla,  876 
Belnschwarz.   292 
Belnwurz,   1666 
Belse  fructus,   1404 
Belam   bo.   1406 
Belene,  649 
Beleno,  649 

Belgaum   walnut  oil,   1585 
Beljiablenlnlc  acid,    1244 
BeIJire6ene,   1244 
Belladama,  226 
Belladona,  226 
Belladone,  226 
Belladonine,  227 
Belladonna,   286 
Belladonnabliittor,   226 
Belladonnatinktur,   1855 
Belladonna   collodion   (notei,  385 
Belladonna,  juice  of,  1199 
Belladonna  leaves,  225 
Belladonna  leaves,  assay  of.  22* 
Belladonna  leaves,  extract  of.    469 
Belladonna  leaves,    tincture   of, 

1255 
Belladonna  liniment,    695 
Belladonna  ointment,   1306 
Belladonna-pflaster,  438 
Belladonna  plaster,  438 
Belladonna  plaster,  assay  of.  438 
Belladonna  root,  226 
Belladonna  root,  assay  of,  228 
Belladonna  root,   fluldextract   of, 

527 
Belladonna  scopola.  1105 
Belladonnasaft,   1199 
Belladonnasalbe,   1306 
Belladonnasuppositorien,   1213 
Belladonna  suppositories,   1213 
Belladonna,  tincture  of,  1255 
Belladonnas  folia,  225 


Belladonna  radix,   226 

Beluga,  1521 

Benares  opium  (note),  892 

Bencoolen  cloves,  302 

Bendee,  1516 

Benedicten  distel,  1439 

Bengal  cardamom    (note),  298 

Bengal  catechu,  1436 

Bengal  kino,   683    (note),   1422 

Bengal  opium  (note),  892 

Bengal  quince,  1404 

Bengal-rose,   1389 

Benic  acid,  1586 

Benjamin-tree,   231 

Benjoin,   231 

Benjui,   231 

Benne  oil,   832,    1591 

Benne  plant,   164(i 

Benzaconine  (note),  88 

Benzal  chloride.  20,  830 

Benzaldehyd,   229 

Benzaldehyde,  229,   813,    830,    837 

Benzaldehyde,   assay.  229 

Benzaldehyde.  assay    in   oil    of    bit- 
ter almond,  .sHl 

Benzaldehydum,  229 

Benzanalgene,   1384 

Benzanilide,  1410 

Benzen,   233 

Benzene,  233,   1708 

Benzene-anytole,    1393 

Benzene-sulphonlc  acid,  926 

Benzeugenol,  1412 

Benzln,   230,   1708 

Benzlna  del  petrollo,  230 

Benzinum,   280 

Benzlnum  petrolel,  230 

Benzinum   punficalum,   2.'i0 

Benzoas  ammonicus,   127 

Benzoate  d'amnioniaquc.    127 

Benzoate  de  llthiue.  7-1  1 

Benzoate  de  DtagngaLa,    16BC 

Benzoate  de  soude,   1128 

Benzoate  of  ammonia,   127 

Benzoate  of  soda,  1128 

Benzoated  cotton    (note),  598 

Benzoated  lard,  95 

Benzoato  amonlco,   127 

Benzoato  dl  sodio,   1128 

Benzoato   lltico,  741 

Benzoato  sodlco,   1128 

Benzocetln,   1410 

Benzoe,   231 

Benzoeblumen,  19 

BenzoSharz,  231 

Benzoesaure,  19 

Benzoesaurehaltige   opium tlnktur, 
1281 

Benzoesaurepastillen,    1299 

Benzoesaures  ammonium,   127 

Benzoesaures  lithium,  741 

Benzoesaures  natron,    1128 

BenzoPsauresulfimid,   235 

Benzoeschmalz,   If 

Benzoetlnktur,   125)8 

Benzoic  acid,  19,  224,   232 

Benzoic  acid  lozenge,   1299 

Benzoic  aldehyde,    229,    830 

Benzoic  benzyl-ester,    1607 

Benzoic  cotton    (note),  598 

Benzoic  dracoreslnotannol  ester, 
1475 

Benzoin,  231,   830 

Benzoin    benzoin,  1411 

Benzoin,  compound    tincture   of, 
1256 

Benzoin,  ointment  of,  95 

Benzoin,   Palambang.  231 

Benzoin,   Penang,  231 

Benzoin,   Slam.  21,   231 

Benzoin,  Sumatra,  231 

Benzoin,  tincture  of,   1256 

Benzoinated  collodion    (note),    386 

Benzolnated  lard,  95 

Benzoinated  solution    of    alumina. 
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Benzolnirtes  schmalz,  95 

Benzoino,  231 

Benzoinum,  231 

Benzo-iodo-hydrine,   1410 

Benzol,  233,  1729 

Benzolated  amylic   alcohol,  1729 

Benzole,  233,  1708 

Benzolo,  233 

Benzolorbeer,  1411 

Benzo-naphthol,  237,   1410 

Benzophenol,  925 

Benzo-phenoneid,   1411 

Benzopyrine,  1392 

Benzoresinol,  232 

Benzoresinol  cinnamate,   232 

Benzosol,  1411 

Benzosulphinide,   234 

Benzosulphinidum,  234 

Benzotrichloride,  20 

Benzoylacetamidopheno!,   1379 

Benzoylaceticdracoresinotannol 
ester,  1475 

Benzoyl-acetyl-peroxide,  1411 

Benzoylecgonine,  370,   1411 

Benzoyl-ecgonine-methyl  ester,  370, 
373 

Benzoyl-eugenol,   1412 

Benzoylglycocoll,   1517 

Benzoyl  guaiacol,  1411 

Benzoyl  Iodide,   1410 

Benzoyl-methyl-ecgonine,   373 

Benzoyl  methyltrlacetonalkamlne, 
1412 

Benzoyl  morphine,  1412 

Benzoyl-naphthol,   1410 

Benzoyl-pseudotropine,  370 

Benzoyl  quinine,   1412 

Benzoyl  salicin,  1618 

Benzoyl  sulphonicimide,  234 

Benzoyl  sulphonimide,  234 
Benzoyl  tropein    (note),   370 

Benzoyl-tropeine,  213,  1412 

Benzoylvinyldiacetonalkamine,  1482 

Benzozone,   1411 
Benzyl  acetate,  1589 
Benzyl  alcohol,  222,  830,  1589 
Benzyl  benzoate,  222.  224 
Benzyl  cinnamate,  222,   224,   1551 
Berbamine,   236,  1412 
Berberin  tree,  1452 
Berberine,  236,  265,  643  (note), 
1347,  1396,  1412,  1442,  1452, 
1459,  1622,  1673 
Berberine  hydrochloride,   265, 

643   (note) 
Berberine  hypophosphite    (note), 

643 
Berberine  phosphate   (note),  643 
Berberinic  acid,   644 
Berberis,  236 
Berberis  aquifohum,  236 
Berberis  aristata,  236 
Berberis  canadensis,   1412 
Berberis,  concentrated    solution    of, 

1412 
Berberis,  fluidextract  of,   529 
Berberis  sinensis,   1412 
Berberis  vulgaris,  236    265,  643 

(note),  1412 
Berberltze,  1412 
Berberitzen   (saurach)    wurzelrinde, 

1412 
Berbero,  1412 
Bergamot  camphor,   1586 
Bergamot,  essence  of,  1586 
Bergamot  juice,  25 
Bergamot,  oil  of,  1586 
Bergamot  pear   essence,   1497 
Bergaptene,  1586 
Bergaptenic  acid,  1586 
Bergenln,  1645 
BergSI,   1607 
Bergthee,  1501 
Bergtheegeist,  1175 
Bergtheeol,   846 
Bermuda  arrowroot,  1561 


Bermuda  grass,  1296 
Bernstein,  1378 
Bernsteinsaure,  1663 
Bersama  abyssinlca,  1530 
Berthobletla  excelsa,  1420 
Bertramwurzel,   1028 
Bertramwurzeltinktur,   1283 
Berufkraut,   1479 
Besenglnster,  1103 
Besenginsteraufguss,  657 
Besenginstersaft,   1199 
Besenkraut,  1103 
Besenna  anthelmintica,  1568 
Besom,  1103 
Bessemer  process,  515 
Bestuchef's  tincture,  1266  (note), 

1818 
Beta-abietinic  acid,  1051 
Beta-abietinolic  acid,  1248 
Beta-amyrin,   1510 
Beta-barbaloin,  114 
Beta-canadinolic  acid,  1246 
Beta-catechin,  575 
Beta-eigone,  1477 
Beta-eucalne,  1482 
Beta-homochelidonine,  1082,  1442, 

1480 
Beta-hydronaphthoqulnones,    1474 
Beta-isoamylene,   1383 
Beta-kaurolic  acid,  1510 
Beta-lactucerol,  688 
Beta-mancophalolic  acid,  1456 
Beta-mastaconic  acid,  771 
Beta-masticinic  acid,  771 
Beta-masticoresen,   771 
Beta-methylaesculetin,   579 
Beta-methylchelidonine,   1442 
Beta-mono-hydroxy-naphthalene, 

236 
Beta-naphthalene  sulphonlc  acid, 

236 
Betanaphthol,  236 
Beta-naphthol  bismuth,  1416 
Betanaphthol  sodium,  1651 
Beta-naphthol  sulphonlc  acid,  1413 
Beta-naphtholinsulphonic  acid, 

1413 
Beta-naphtholum,  236 
Beta-naphthyl  benzoate,  237,  1410 
Beta-naphthyl  salicylate,  237 
Beta-oxynaphthyl-o-oxy-meta-tolu- 

ylic  acid,  1487 
Beta-palabietlnolic  acid,  1245 
Beta-plcea-pimarolic  acid   (note), 

1248 
Beta-pimaroblc    acid    (note),    1247 
Beta-pyrldinecarboxylic    acid,    1679 
Beta-quinovln,  356 
Beta-resin  of  mastiche,  770 
Beta-rhamnegln    (note),  570 
Beta-silvinolic  acid   (note),  1247 
Beta-storesin,  1551 
Beta  vulgaris,   1070 
Betaine,   119,   1413,   1547,   1555 
Betaine    dl-oleylglycero-phosphate, 

1547 
Betel,   1395,   1413 
Betelniisse,  1395 
Betel  nut,  1395,  1435 
Betel  oil,   1413 
Betel  pepper,   1395 
Betelphenol,   1413 
Beth-root,   1683 
Betle,   1413 
Betol,   237,   1413 
Betonlca,   1413 
Betonica    officinalis,  1413 
Bettendorf's  arsenic  test,  1707 
Betula,   1413 
Betula    alba,  1413 
Betula    lenta,    64,    835,    847 
Betula,   oil   of,   835 
B§tulase,  846 
Betulin,  1413 
Betulinamaric  acid,   1413 
Betulinic  acid,  1413 


Betnlinum,   1414 

Betulla  camphor,  1413 

Betulorentinic  acid,   1414 

Beurre  de  cacao,   881 

Beurre  de  coco,   1587 

Bevilacque,  1519 

Bezoar,   1414 

Bezoarwurzel,  1455 

Bhang,  281 

Bhimsaim  camphor   (note),   275 

Bibergeil,  1434 

Bibernell,  1614 

Biblru,  1409 

Biborate  of  soda,  1132 

Bicarbonas  kalicus,  984 

Blcarbonas  potassicus,  984 

Bicarbonas  sodicus,  1129 

Bicarbonate  de  potasse,  984 

Bicarbonate  de  soude,  1129 

Bicarbonate  of  potash,  984 

Bicarbonate  of  soda,  1129 

Bicarbonates,  tests    for,    1735 

Bicarbonato  dl  potassio,    984 

Bicarbonato  di  sodio,  1129 

Bicarbonato  potasico,  984 

Bicarbonato  sodico,   1129 

Bichea  solitaria,  1541 

Bichetia,  1414 

Bichetia    officinalis,  1414 

Bichloride  of  ethylene,  1446 

Bichloride  of  mercury,  617 

Bichloride  of  methylene,   1446 

Bichloride  of  tin,   1678 

Bichromate  de  potasse,  998 

Bichromate  of  potash,  998 

Biclorure  di  mercurio,  617 

Blcromato  di  potassio,  998 

Bicromato  potasico,  998 

Bicuculla,   1414 

Bicuculla    canadensis,  1414 

Bicuculla    cucularia,   1414 

Bicuhybastearic  ,acid   (note),  797 

Blcuhyba  balsam    (note),   797 

Bicuhyba  fat    (note),    797 

Bldara  laut   (note),  804 

Bidengu6bin   (note),  763 

Bldenguebinose    (note),   764 

Bidens,   1414 

Bidens    biplnnata,  1414 

Blel's  table    of   specific   gravity    of 

hydrobromic    acid    solutions,    34 
Big  hellebore,   1330 
Bigelovla  veneta,  1472 
Bignonia,   1414 
Bignonla    catalpa,  1435 
Bignonia    sempervirens,   577 
Big-root,   1570 
Bl-lodure  de  mercure,  628 
Bijoduro  di  mercurio,  628 
Blkh,  90 

Bile  crlstallizzata  di  platner,  490 
Bile  de  bceuf,  489 
Bilifuscin,  490 
Billprasln,  490 
Bilirubin,   490 
Bilis  bubula,   489 
Blllverdin,   490 
Bilsenkraut,   649 
Bllsenkrautbliitter,  649 
Bllsenkrautextrakt,  478 
Bilsenkrautsaft,  1199 
Bilsenkrauttinktur,  1270 
Bind-weeds,  429 
Biniodlde  of  mercury,  628 
Blodal,  1414 
Blogen,   1556 

Biossido  dl  manganese,  759 
Birang-i-kabuli,   1477 
Birch,  common  European,  1413 
Birch  tar,   968 
Bird-glue,   1414 
Bird-lime,   1414,   1524,   1694 
Bird  manure,  1509 
Bird  pepper,  288 
Birke,  1413 
BirkenrindenSl,  835 
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Birth-root,   1683 

Bisabol  myrrh,  801 

Bisabolene,  801 

Bisam,   793 

Bisenna,   1568 

Blsh,  90 

Bisolfato  di  chinlna,  1040 

Bismal,   1415 

Bismone,   1415 

Blsmutal,   1417 

Bismutan,   1415 

Bismuth,  246 

Bismuth  albuminate,  1415 

Bismuth  ammonio-cltrate,  238 

Bismuth  and  ammonium  citrate 

238 
Bismutn  benzoate,  1415 
Bismuth  borate,   1415 
Bismuth  borophenate,   1415 
Bismuth  carbolate,  1416 
Bismuth-cerium  salicylate,  1415 
Bismuth  chrysophanate,  1415 
Bismuth  citrate,  237 
Bismuth  dllactomonotannate,    1544 
Bismuth  dithlosalicylate,  1415 
Bismuth,  elixir  of,  1783 
Bismuth,  glycerite  of,  1797 
Bismuth,  glycerole  of   nitrate  of, 

243 
Bismuth,  hydrated  oxide  of,  1782 
Blsmuth-lodo-salicylate,  1532 
Bismuth  lodo-oxyqulnollue-sulpho- 

nate,  1415 
Bismuth  lactate,   1416 
Bismuth  lozenge,  compound,     1300 
Bismuth,  magistery  of,  244 
Bismuth  metacresolate,  1416 
Bismuth  monogallate,  241 
Bismuth  naphtholate,  1416 
Bismuth  oleate,   821    (note),   1416 
Bismuth  oxide,   239 
Bismuth  oxybromlde,  1416 
Bismuth  oxycarbonate,  239 
Bismuth  oxychlorlde,    1416 
Bismuth  oxyiodlde,  1416 
Bismuth  oxyiodogallate,  1372 
Bismuth  oxylodo-mctbyl-gallol, 

1416 
Bismuth   oxylodo-pyrogallate,  1416, 
Bismuth  oxylodotannate,    1416 
Bismuth  oxynltrate,  242,  1729 
Bismuth  oxysallcylate,  244 
Bismuth  peptonate,   1416 
Bismuth  phenolate,   1416 
Bismuth  phosphate,  soluble,    1417 
Bismuth  pyrogallate,  1417 
Bismuth  resorcinate,  1417 
Bismuth  salicylate.   L'44 
Bismuth,  solution  of,  705.  1799 
Bismuth  subcarbonate,   239 
Bismuth  subchloride,   1416 
Bismuth  subgallate.   241 
Bismuth  subnitrate,  242 
Bismuth  subnitrate,   crystallized, 

242 
Bismuth  subsalicylate,  244 
Bismuth  sulphite,   1417 
Bismuth  tannate,  1417 
Bismuth,  tests  for,   1735 
Bismuth  trloxide,   239,  246 
Bismuth,  troches  of.  1300 
Bismuth  valerate,  1417 
Blsmuthi  albumlnas,  1415 
Bismuthi  ammonlo-cltras,    238 
Bismuth!  benzoas,   1415 
Bismuthi  boras,  1415 
Bismuthi   borophenas,  1415 
Bismuthi  carbonas,  239 
Bismuthi  chrysophanas,   1415 
Bismuthi  citras,  237 
Bismuthi  dithiosalicylas,  1415 
Bismuthi  et  ammonii  citras,  238 
Bismuthi  lactas,  1416 
Bismuthi  loretinas,   1415 
Bismuthi  metacreso'as,  1416 
Bismuthi  oleas,  1416 


Bismuthi  oxidum,   239 
Bismuthi  oxidum  hydratum,  1782 
Bismuthi  oxybromidum,   1416 
Bismuthi  oxychloridum,  1416 
Bismuthi  oxyiodldum,   1416 
Bismuthi  oxyiodo-methylgallolum, 

1416 
Bismuthi  oxyiodo-pyrogallas,    1416 
Bismuthi  oxylodotannas,  1416 
Bismuthi  peptonas,  1416 
Bismuthi  phenolas,  1416 
Bismuthi  phosphas   solubilis,    1417 
Bismuthi  pyrogallas,   1417 
Bismuthi   resorcinas,  1417 
Bismuthi  salicylas,  244 
Bismuthi  subcarbonas,  239 
Bismuthi  subchloridum,   1416 
Bismuthi  subgallas,  241 
Bismuthi  subiodidum,   1416 
Bismuthi  subnitras,  242 
Bismuth!  subsalicylas,  244 
Bismuthi  sulphis,   1417 
Bismuthi  tannas,  1417 
Bismuthi  valeras,   1417 
Blsmuthlc  oxide,  246 
Blsmuthol,  1417 
Bismuthous  nitrate,  242 
Blsmuthum,  246 
Bismuthum  album,  242 
Blsmuthum  albumlnatum,   1415 
Blsmuthum  chrysophanlcum,    1415 
Blsmuthum  cltrlcum,  237 
Bismuthum  cltrlcum    ammoniatum, 

238 
Bismuthum  hydrlco-nltrlcum,  242 
Blsmuthum  oxydatum,  239 
Blsmuthum  subcarbonicum,  289 
Blsmuthyl  carbonate,  239 
Blsmuthyl  chloride.   1410 
Blsmuthyl  gallate,  241 
Blsmuthyl  nitrate.  1'42 
Blsmuthyl   salicylate,  244 
Blsmuto,  246 
Blsmutose,  1417 
Blsmutum  subgalllcum,  241 
Blsmutum  subnltrlcum,  242 
Blsmutum  subsallcyllcum,   244 
Bistort,   1417 
Blstorte,   1417 
Bisulfite  de  60ude.   1131 
Bisulphate  of  quinine.   1040 
Bisulphite  of  soda,   1131 
Bisulphites,   1663 
Bitartras  kallcus.  985 
Bltartras  potasslcus,  985 
Bltartrate  de  potasse,  985 
Biting  atone-crop.    1645 
Bitter  acid  of  hops,  617 
Bitter  almond.   137 
Bitter  almond,  oil  of,  829 
Bitter  almond,  spirit   of,    1172 
Bitter  almond  water,   173 
Bitter  apple,  387 
Bitter  ash,  1032 
Bitter  bark.   1370 
Bitter  candytuft,    1521 
Bitter  cassava,  1668 
Bitter  cucumber,   387 
Bitter  elsenweln,  1337 
Bitter  gourd,  387 
Bitterklee,  1563 
Bittermandelgeist,   1172 
BlttermandelOl,   829 
Bittermandelwasser,  173 
Bitter  metallic  pills,  1808 
Bitter  milkwort,   1617 
Bitter  orange,   1590 
Bitter  orange  peel,  216 
Bitter  orange  peel,   fluidextract  of, 

527 
Bitter  orange  peel,   tincture  of, 

1254 
Bitter  root,  580,  1548 
Bitter  stomachic  drops,   1817 
Blttersalz,  756 
Blttersties,  1655 


Bittersiiss-stengel,  1655 

Bitter-sweet,  1655 

Bitter  tincture,  1817 

Bitter  tincture  of  zedoary,   1820 

Bitter  wine  of  iron,  1337 

Bitter  wintergreen,  319 

Bitter  wood,  1032 

Bitterwurzel,  580 

Bittere  fiebernuss,    1523 

Bittere  mandeln,  137 

Bltterless  fluidextract  of  cascara 

sagrada,  1796 
Bltterless  syrup  of  quinidlne,    1816 
Bltterloses  fliissiges    cascara-sagra- 

daextrakt,  556 
Bituminous  coal,  292 
Bixa  orellana,  1390 
Black  alder,  1376,  1621 
Black  Antilles    rhatany    (note), 

685 
Black  antimony,    1391 
Black  ash,  1137 
Blackberry,   1068 
Blackberry,  aromatic  syrup  of, 

1068,  1816 
Blackberry,  compound  elixir  of, 

1790 
Blackberry  cordial,    1782 
Black  birch,  835 
Black  bryony,   1422 
Black  cantharis    (note),  284 
Black  cherry,  225 
Black  cohosh,  336 
Black  cohosh,  compound  syrup  of, 

1813 
Black  cohosh,  tincture  of,  1260 
Black  draught,  657,  784 
Black  drink,   1525 
Black  drop,   12 
Black  elderberry,    1080 
Black  flux,  987 
Black  galls,  573 
Black  ginger,  1362 
Black  grains,  376 
Black  haw,  1333 
Black  haw,  elixir  of,  1792 
Black  hellebore,  1514,    1614 
Black  henbane,  649 
Black  honey    (note),  773 
Black  Indian  hemp,  158 
Black  Ink,   1529 
Black  Ipecac   (note),  671 
Black  Iron   oxide.    1488 
Black  lotion,  749,  1803 
Black  malt,  758 
Black  mercurial  lotion,    749 
Black  mercurous  oxide,  633 
Black   mucilaginous  catechu,    1436 
Black  mustard,  87<»,   1124 
Black  mustard  seeds,   1124 
Black  nightshade,    1656 
Black  oak,  1034 
Black  oak  bark,  1034 
Black  oxide  of  manganese,  759 
Black  pepper,  962 
Black  pepper,  oil  of,  825 
Black  poplar,  1618 
Black  poppy,  888 
Black  raspberry,  1634 
Black  root,  691,    1426 
Black  salts,  991 
Black  sampson,  1476 
Black  sassafras,  1594 
Black  sealing  wax,   1544 
Black  snakeroot,  336,    1642 
Black  spleenwort,  1403 
Black  spruce,  1244 
Black  striated  ipecac    (note),    671 
Black  sulphide  of  mercury,   1567 
Black-tang,  1498 
Black  teas,  1670 
Black  walnut,  1535 
Black  wash,  624,  749,  1808 
Black  wattle,  1367 
Black  willow,   1640 
Bladder  pod,  747 
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Bladder  senna,  1111,  1454 

Bladder-wrack,  1498 

Blanc  de  balelne  ou  c6tine,  317 

Blanc  de  ceruse,  970 

Blanc  de  fftrd,  1416 

Blanc  de  plomb,  970 

Blanc  fixe\  1408 

Blancard's  pills,  957 

Blanched  almonds,  139 

Blasenpdaster,  312 

Blasentang,   1498 

Blasenziehende  fliissigkelt,   711 

Blasenziehendes  collodium,    386 

Blatta  lapponica,  1391 

Blatta  orientalls,   1391 

Blaud's  ferruginous  pills,  956 

Blaud's  pills,  956 

Blaudsche  pillen,  956 

Blauer  galitzenstein,  413 

Blauervltriol,  413 

Blauholz,  607 

Blauholz-abkochung,  422 

Blausaure,  39 

Blazing  root,  1374 

Blazing  star,  1441 

B16  cornu,  447 

Bleached  sponge,  1813 

Bleaching  powder,  267 

Bleaching  solution,  736 

Blei,  975 

Bleiacetate,  969 

Bleiacetat-opiumpillenmasse,  959 

Bleicerat,  314 

Bleichfliissigkeit,  736 

Bleichkalk,   267 

Bleiessig,  728 

Bleiessig-glycerit,  590 

Bleiglatte,  974 

Bleioxyd,   974 

Bleipflaster,  441 

Bleipflastersalbe,  1308 

Bleisabel,  314 

Bleisalpeter,  973 

Bleiwasser,  730 

Bleiweiss,  970 

Bleiweissalbe,  1317 

Bleizucker,  969 

Bleizuckersalbe,  1316 

Blende,  1357,  1360 

Blennostasine,  1418 

Blepharis,  1418 

Blepharis    capensis,    1418 

Blessed  thistle,  1439 

Blighla  sapida,  1585 

Blistering  beetles   (note),  284 

Blistering  cerate,  312 

Blistering  cloth,   314 

Blistering  collodion,  386 

Blistering  flies,  283 

Blistering  liquid,  711 

Blistering  paper,  319   (note),  324 

Blistering  plaster,  312 

Blitzpulver,  750 

Block  tin,   1677 

Blood  of  bullocks,  1418 

Blood  root,  1082 

Bloodroot,  syrup  of,  1816 

Blood  root,  tincture  of,   1286 

Blood  weed,  1401 

Blowball,  1240 

Blueberry  root,   1437 

Blue  cohosh,    1437 

Blue  flag,   1532 

Blue  galls,  573 

Blue  gum-tree  leaves,  454 

Blue  ink,  1529,  1599 

Blue  mass,  768 

Blue  mass,  powdered,   769 

Blue  ointment,  1309    1312 

Blue  pills,   768 

Blue  pimpernel,   1106 

Blue,  Prussian   (note),  1001 

Blue  rocket,  89 

Blue  stone,   413 

Blue  verdlter,  1690 

Blue  vitriol,  413 

(116) 


Blumea,  1418 

Blumea  balsamifera  (note),  276 

Blumea  lacera,  1418 

Blutblume,  195 

Blutegel,  611 

Blutholz,  607 

Blutwurzel,   1082 

Blutwurzel-essig   (note),  1083 

Blutwurzeltinktur,  1286 

Boba  vainilla   (note),  1325 

Bob's  root,  1622 

Bocconia,   1418 

Bocconia  arborea,  1418 

Bockshornsamen,  1683 

Bogbean,  1563 

Boghead  cannel   coal,  120 

Boheic  acid,  1671 

Bohnenkraut,   1644 

Boiled  soap,  1088 

Bois  amer  de  Surinam,  1032 

Bois  cochon,  1672 

Bois  de  Campfiche,  607 

Bois  de  gayac,   601 

Bois  d'Inde,   607 

Bois  de  panama,  1035 

Bois  de  quassie,   1032 

Bois  de  reglisse,  593 

Bois  de  sang,  607 

Bois  doux,   593 

Bois  gentil,   780 

Boix  blanche,  965 

Boix  de  bourgogne,  965 

Bolx  des  vosges,  965 

Boix  jaune,  965 

Boldea  fragrans,  1418 

Boldine,  1418 

Boldo,   1418 

Boldo,  fluidextract  of,  1794 

Boldoglucln,  1418 

Boldus,   1418 

Bole,  1418 

Bole  Armenian,  1418 

Bole  ochre,    1629 

Boletus  chirurgorum,  1371 

Boletus  edulis,  1573 

Boletus  laricis,  1370 

Boletus  purgans,  1370 

Boletus  satana,  1573 

Bolus,   1418 

Bolus  alba.  680 

Bolus  armenlse,   1418 

Bolus  rubra,   1418 

Bolus  veneta,  1690 

Bombay  catechu,  1436 

Bombay  mastic,  770 

Bombay  pepper,  290 

Bonaire  aloes,  113 

Bonduc  seeds,   1419 

Bone,  1418 

Bone  ash,   1418,  1419 

Bone  black,   292,    1419 

Bone  black,  artificial,  296 

Bone  earth,  1419 

Bone  oil,  292 

Bone  spirit,  130,  292 

Boneset,  457 

Bonjean's  ergotine,  452 

Bonplandia  angostura,  416 

Bonplandia  trifoliata,  416 

Book  isinglass,  1521 

Bookoo,  249 

Borace,   1132 

Boracic  acid,  22 

Boracic  acid  glass,  1132 

Borage,  1419 

Borago,   1419 

Borago  officinalii,  1419 

Boral,  1419 

Boras  sodlcus,   1132 

Borasch,   1419 

Borate  de  soude,  1132 

Borated  cotton    (note),   598 

Borato  di  sodio,  1132 

Borato  sodico,  1132 

Borax,  1131,   1729 

Borax  glass,  1133 


Borax,  glycerin  of,  59 

Borax-glycerit,  590 

Borax  honey,  774 

Boraxhonig,  774 

Borax,  octahedral,  1134 

Borax,  prismatic,  1134 

Bordeaux  turpentine,   1245,   1247 
(note) 

Bordoresin    (note),   1247 

Boretsch,  1419 

Boric  acid,  22,  1134 

Boric  acid,  crude,  1132 

Boric  acid,  native,  1132 

Boric  acid  ointment,   1305 

Boric  acid  ointment,  Lister's,  25 

Boric  acid  soluble    cream    of    tar- 
tar, 1134 

Boricin,  1419 

Borneene    (note),   275 

Borneo  camphor    (note),   275 

Borneol,    275    (note),    813,    873, 
1241,   1587 

Borneol  oxide,  1323 

Bornyl,   1246 

Bornyl  acetate,  813,  866,  884, 
1406 

Bornyl  isovalerate,   1323 

Bornyval,  1419 

Boro-borax,  24 

Borocalcite,  22 

Boro-citric  acid,  1419 

Boro-formol,  1419 

Boro-formalin,  1419 

Borogen,  1419 

Boroglyceride,  1419,  1782 

Boroglyceridlosung,   592 

Boroglycerin,  1782 

Boroglycerln,  glycerlte  of,  592 

Boroglycerin,  suppositories    of, 
1813 

Boroglycerinum,  1419,  1782 

Borol,   1419 

Boronatrocalcite,   1132 

Boro-phenol,  1419 

Boro-salicylic   acid,    1419 

Borsalbe,  1305 

Borsalicyl,   1420 

Borsaure,  22 

Borsaures  natron,  1132 

Borsyl,  1441 

Bos  taurus,  489,  490,   583,  911 

Boston  opium    (note),  893 

Boswellia  carterii,  1594 

Boswellia  frereana,  1594 

Boswellia  papyrifera,  1594 

Boswellia  serrata,  1594 

Boswellic  acid,  1594 

Botany  Bay  gum,  20 

Botany  Bay  kino,  683 

Botryopsls  platyphilla,  916 

Bottger's  test,  1388 

Bottom  yeast,  1700 

Boudault's  pepsin    (note),  920 

Boudin's  solution,  200 

Bougies,   1212 

Bouillon  blanc,  1690 

Bouleau,  1413 

Boules  de  Mars,   500 

Boulton's  solution,    1801 

Bouncing  bet,  1642 

Boundou,   1373 

Bouquet,   1343      ' 

Bourgene,  569 

Bourrache,  1419 

Bourse  a  pasteur,   1430 

Bouvardla  triphylla,   1685 

Bowdlchia,   1420 

Bowdichia  vlrgilloides,  1420 

Bowl,   799 

Bowman's  root,  1503 

Boxberry,   1501 

Bragantia,   1420 

Bragantia    tomentosa   (note),  1116 

Bragantia    walllchil,  1116   (note), 
1420 

Brambeeren,   1068 
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Bramble  berry,  1068 

Bran,   1492 

Brandy,  104,  1179 

Brandy,   factitious,   1179 

Brandy,  high-colored,  1179 

Brandy    mint,   776 

Brandy    mixture,  7S5 

Brandy,  pale,   1179 

Brandywine  water,  166 

Branntwein,   1179 

Branntweinmixtur,   785 

Brasilein,   1420 

Braslletto,   1420 

Brasilin,   1420 

Brass,   1361 

Brassic  acid,   1125,  1587 

Brassica,  1420 

Brassica  alba,  1123 

Brassica  campestris,  1420.  1587 

Brassica  iberifolia    (note),    1124 

Brassica  juncea,    1124 

Brassica  nigra,   1123,   1124 

Brassica  sinensis,   1420 

Braunelle,   1022 

Bravaer  kaneel,  364 

Brauneria  pallida,   1476 

Brauueria   purpurea,   1476 

Braunhell,  1622 

Braunstein.    7.V.I 

Brauselithlumcltrat,  746 

Brausendes  koffelncitrai.   256 

Brausendes  magnesium.su  If  at,  758 

Brausendes  natriumphosnhat,    1153 

Brausendes  natriumsulfai.    1157 

Brausepulver   (note),  1025 

Brayera,   417 

Brayera    antbelmintica.   417 

Brazil  nuts,   1420 

Brazil   wood,    141:0 

Brazil  wood   test    solution,    1716 

Brazilian  angustura  bark   (notel, 

417 
Brazilian  arlstolochia    tnotei,  1115 
Brazilian   arrow-root,   1669 
Brazilian   balsam,   220 
Brazilian  cocoa.    I 
Brazilian  elemi,  1509 
Brazilian  gum    (note),   4 
Brazilian  lpe<n<  , 
Brazilian  isinglass,    1522 
Brazilian   kramerla,   684,    685 
Brazilian  sarsaparillji.    1005 
Brazilian  sassafras,  1613 
Brazllin,   1056.  1  120 
Brea  de  piuo.  067 
Brea  gum,    1420 
Brea  turpentine,   1214 
Bread,   1492 

Bread,  adulteration  of  (note),  1 4 n .'1 
Bread  crumbs,   1493 
Bread-fruit,   1561 
Breast  tea,   1812 
Brechnuss,   803 
Brechnussextrakt,  482.    550 
Brechnusstinktur,   1278 
Brechwein,   1335 
Brechwelnstein,   147 
Brechwurzel.   660 
Brechwurzel-essig,  11 
Brecbwurzel-meerzwiebelpillen,    958 
Brechwurzelpastlllen,   1301 
Brechwurzelslrup,  1228 
Brechwurzelwein,   1338 
Breiumschliige,   1435 
Bremen  blue,   1 120 
Bremen  green,  1420 
Brenncylinder,   1572 
Brennessel,   1688 
Brenzcain,   1508 

Brenzcatechlnmonomethylester,   602 
Briangon  manna,  763    (notei,   1244 
Brighton  water,   166 
Brimstone,   1204 
Bristly  sarsaparilla,   1394 
British  barilla,  1137 
British  gum,   143 


British  oil,   880    (note),  1609 
Brittle  gum  (note),  3 
Broad-leafed  laurel,  1538 
Brom,   247 
Brom    kalk,  257 
Bromal,   1420 
Bromal    hydrate,   1420 
Bromalin,   1421 
Bromamide,  1421 
Brom-ammonium,  128 
Bromate  de  potasse,  1619 
Bromated  camphor,  279 
Bromates,   tests  for,  1735 
Bromiithyl,   1480 
Brombeerrinde,  1068 
Brombeersirup,   1233 
Bromcamphor,  279 
Brome,   247 
Bromeigone,   1477 
Bromelia  ananas,   1615 
Bromelin,   1615 
Brom-ethylene,   1482 
Bromethylformln,   1421 
Bromhemol,   1513 
Bromhydrate  dammonlaque,   128 
Bromhydrate  de  quinine  baslque. 

1041 
Bromhydrate  d'homatroplne,  614 
Bromhydrate  d'hyoscine,   645.    1100 
Bromhydrate  d'hyoscyainlne,  647 
Bromi  chloridum,   1421 
Bromide,  calcium,  257 
Bromide  of  ammonia,   128 
Bromide  of  arsenic,   solution    of, 

1802 
Bromide  of  ethyl,   1480 
Bromide  of  gold   and    arsenic, 

solution  of,  1799 
Bromide  of  potassium. 
Bromide  of  strontium,    11*4 
Bromide,  zinc,    1349 
Bromides  or  hydrobromldes,    tests 

for.   1735 
Bromides,  syrup  of.  1813 
Bromlnated  camphor,  279 
Bromine,  247,   172'.* 
Bromine  chloride.   24<».    1421 
Bromine  solution,  249 
Bromine,  solution  of,   IT'.nt 
Bromine,  tenth  normal     VS.,     1716 
Bromine  test    solution,    1708 
Bromine  water.    1708 
Bromlnlzed  sesame  oil,   1421 
Bromlnum,   247 
Bromlpln,  1421 
Bromkaliun, 
Bromkampuer.   279 
Bromlitblum,   741 
Bromnatrlum,   1135 
Bromo.    217 
Bromo-camphor,   279 
Bromochinal,    1421 
Bromocoll,   1421 
Bromoform,   244 
Bromoformlum,  246 
Bromoformum,  216 
Bromol,   14  21 
Bromoleln,   1421 
Bromopyrln,   1421 
Brompeptone,   1477 
Bromsaures  kali,   1619 
Bromum,  247 

Bromure  d'ammonium,  128 
Bromure  de  calcium,  257 
Bromure  de  chaux,  257 
Bromure  d'ethyle,   1480 
Bromure  de  fer,   1489 
Bromure  de  lithium,  742 
Bromure  de  magnesle,   1556 
Bromure  de  potassium,  987 
Bromure  de  sodium,  1135 
Bromure  de  strontium,   1184 
Bromure  de  zinc,  1349 
Bromure  ferreux,   1489 
Bromuretum  kallcum,  987 
Bromuretum  potassicum,  987 


Bromuro  amonico,  128 
Bromuro  de  alcanfor,  279 
Bromuro  di  ammonio,  128 
Bromuro  di  potasslo,  987 
Bromuro  di  sodio,  113S 
Bromuro  estroncico,  1184 
Bromuro  potasico,  987 
Bromuro  sodico,  1135 
Bromuro  zincico,   1349 
Bromwasserstoffsaure,  32 
Bromwasserstoffsaures  chinin, 

1041 
Bromwasserstoffsaures    homatropin, 

614 
Bromwasserstoffsaures  hyoscin,  645 
Bromwasserstoffsaures  hyoscyamln, 

647 
Bromwasserstoffsaures  koffein 

1426 
Bromwasserstoffsaures  oxytoiuyl- 

tropein,  614 
Bromzlnk,   1349 
Brooklime,   1691 
Broom,   1103 
Broom,   Infusion    of,    657 
Broom,  juice  of,   1199 
Broom-rape,   1596 
Broom    tops,  1103 
Brosimum  galactodendron,  1464 
Broussonetia  tinctorla,    1499 
Brown  Antilles  rhatauy   (note), 

685 
Brown  grease,  94 
Brown   mint,   777 
Brown   mixture.    7M1 
Brown  ochre,   1584 
Brown  ointment,  1820 
Brown   resin,    1068 
Brown   Sequard's  antlneuralglc 

pills,  1807 
Brown   Sequard's  neuralgic  pills, 

1807 
Brown   stout,    751),    1345 
Brownish  yellow  cod  liver  oil,   858 
Brucamarlne    (note),   417 
Brucea  antldyseuterica   (notei,  417 
Brucea   ferruglnea    (note),   417 
Brucea  sumatrana,   417    (note), 

1541 
Brudne    (note).    417,    803 
Brugmansla  arborea,   1475 
Brugmansla   knlghtil,   1475 
Bruisewort,    1503 
Brunella   vulgaris,   1622 
Brunfelsla  hopeana,   1558 
Brunnenkresse,   1577 
Brun's  paste,   1373 
Brunswick  green,   1421 
Brustbeeren,    1702 
Brustpulver,   1025 
Bryoldiu,   1510 
Bryonia,  1421 
Bryonia  alba,   1421 
Bryonia  afrlcana,   1422 
Bryonia  amerlcana,   1422 
Bryonia  dioica,  1421 
Bryonia  root,   678 
Bryonln,   1422 
Bryoresin,   1422 
Buaycura,   1661 
Bubby,   1429 
Buccobliitter,  249 
Buceras  bellerica,   1576 
Buceras  bellirica,   1576 
Buceras  chebula,  1576 
Bucharian  rhubarb  (note),  1062 
Buchenholztheerkreosot,  402 
Buchu,   249 
Buchu  and  potassium   acetate, 

elixir  of,  1783 
Buchuaufguss,   653 
Buchu,  compound  elixir  of,  1783 
Buchu,  compound  fluidextract  of, 

1794 
Buchu,  elixir  of,  1783 
Buchu,   fluidextract    of,    529 
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Bucbu    folia,  249 

Buchu,  infusion  of.   653 

Buchu,   long,  250 

Buchu,  round,  250 

Buchu,  short,  250 

Buchu,   tincture    of,  1257 

Buchutinktur,  1257 

Buckbean,  1563 

Buckeye,   1370 

Buckthorn,  569 

Buckthorn  berries,  syrup  of,   1816 

Buckthorn,  Californian,   1057 

Buckthorn,  elixir  of,  1787 

Buckubliitter,  249 

Buckwheat,  1417 

Buffalo  berry,   1548 

Bugbane,   1330 

Bugle-weed,   1555 

Bugloss,   1385 

Buglosse,   1385 

Bugwort,  336 

Bulbe  de  colchique,  380 

Bulbe  de  safran  batard,  380 

Bulbo  de  colquico,  380 

Bulbo  de  escila,  1102 

Bulbo  di  colchico,  380 

Bulbocapnlne,  1414 

Bulbus  colchlci,  380 

Bulbus  scillae,   1102 

Bulgarian  opium  (note),  892 

Bull  berry,   1548 

Bull-nettle,  1657 

Bully  tree,  1405 

Buphone  disticha,   1309 

Burbon  galbanum,  571 

Burbon  vanilla,   1325 

Burdock  root,   689 

Burgunder  harz,  965 

Bmgunder-pechpflaster,  441 

Burgundisches  pech,  9G5 

Burgundy  pitch,  965,   1246 

Burgundy  pitch,  factitious,   966 

Burgundy  pitch  plaster,  430 

(note),  441 
Burned  alum,  123 
Burned  lime,   266 
Burnett's  disinfecting  fluid,  741 
Burning-bush,  456 
Burnt  alum,   123 
Burnt  sienna,   1646 
Burnt  sponge,   1660,   1661 
Burnt  umber,  1687 
Buro  elachi  (note),  298 
Burra  gookeroo,   1422 
Burren  myrtle,   1319 
Bursa  bursa-pastoris,   1430 
Bursa-pastoris,  1430 
Bursera  gummifera,   1431 
Bursera  simaruba,   1431 
Bursera  tomentosa,   1666 
Bursine,   1430 
Bush  honeysuckle,  1473 
Bush  tea,  1670 
Busserole,   1319 
Butcher's  lard,  94 
Butea  frondosa,  683    (note),   1422, 

1543 
Butea  gum,   683   (note),   1422 
Butea  superba    (note),   683 
Butea?  gummi,  1422 
Buteae  semina,   1422 
Butneria  fertilis,   1429 
Butter  and  eggs,   1549 
Buttercups,  1629 
Butterfly  weed,   1401 
Butternussrinden-extrakt.  1536 
Butternut,   1535 
Butter  of  antimony,   1392 
Butter  of  cacao,  881 
Butter  of  zinc,   1351 
Butter-weed,  1479 
Button  bush,    1439 
Button  snakeroot.   1479,   1549 
Button  wood.    1439 
Butylamine.  858 
Butyl-chloral,  251 


Butylchloral-antipyrine,  1422 
Butyl-chloral  hydras,  251 
Butylchloralhydrat,  251 
Butyl-chloral  hydrate,  251 
Butylchloralum  hydratum,  251 
Butyraldehyde,  846 
Butyric  acid,  1423,  1406 
Butyric  ether,  1496 
Butyrin,  809 
Buxine,  917,   1410,    1423 
Buxus,   1423 

Buxus  sempervirens,  917,    1410, 
1423 


Caballine  aloes,  114 

Gabardine  musk,   793 

Cabbage-tree  bark,  1423 

Cabezas  de  amapola,  913 

Cabinet  cherry,   1019 

Cacao  butter,  881 

Cacao  nuts,  881 

Cachet  de  pain,   1021 

Cachets    (notej,   1021 

Cachou,   1435 

Cacodylic  acid,   1423 

Cactine,  1424 

Cactus,  1424 

Cactus    grandiflorus,  1424 

Cacur,   1424 

Cadamina,   894 

Cadamine,   894 

Cadaveric  alkaloids,  1621 

Cadaverine,   1622 

Cadinene,  411,   417,   572,  836,   844. 

849,   866,    873,    1366,   1413,   1591 
Cadmii  iodidum  1425 
Cadmii  salicylas,   1425 
Cadmii  sulphas,   1425 
Cadmium,  1425 
Cadmium  iodatum,  1425 
Cadmium  iodide,   1425,   1729 
Cadmium  salicylate,  1425 
Cadmium  sulfuricum,   1425 
Cadmium  sulphate,  1425 
Cadmium,  tests  for,  1735 
Caesalpinia,  1419 
Csesalpinia  brasiliensis,   1420 
Caesalpinia  brevifolia,   1374 
Caesalpinia  crista,   1420 
Csesalpinia  echinata,   1420 
Caesalpinia  phaecox,   1420 
Caesalpinia  sappan,   1643 
Caesium,  120,  1426 
Caesium  and  ammonium  bromide, 

1426 
Caesium  carbonate,  1426 
Caesium  hydroxide,  1426 
Caesium,  rubidium   and   ammonium 

bromide,  1426 
Caesium  sulphate,  1426 
Cafamarin  (note),  1453 
Cafe\  1452 

Caf6  du  soudan,  1541 
Cafeina,   252 
Cafelne,  252 
Caferana,   1666 
Caferanlne,   1666 
Caffe,  1452 

Caffe-tannic  acid,  1453 
Caffea,  1452 

Caffea  canephora   (note),  1453 
Caffea  excelsa,  1453 
Caffea  humboldtiana     (note).    1453 
Caffea  mauritlana   (note).  1453 
Caffeia,  252 
Caffeic  acid,  1453 
Caffeina,  252 
Caffeina  citrata,  254 
Caffeina  citrata  effervescens,  255 
Caffeinae  citras,  254 
Caffeinae  citras  effervescens,  255 
Caffelnse  hydrobromidum,  1426 
Caffeinae  hydrochloridum,  1426 
Caffeinae  nltras,  1426 


Caffeinse  phenylas,  1426 

Caffeinae  sodio-benzoas,  1782 

Caffeinae  sodio-salicylas,  1782 

Caffeinae  sulphas,  142G 

Caffeine,  252,  606,  1509,  1541,  1699 

Caffeine  citrate,  254 

Caffeine,  elixir  of,  1784 

Caffeine  hydrobromide,  1426 

Caffeine  hydrochloride,  1426 

Caffeine  nitrate,  1426 

Caffeine  phenol,  1426 

Caffeine  phenylate,  1426 

Caffeine  sodio-benzoate,  1782 

Caffeine  sodio-salicylate,  1782 

Caffeine-sodium  benzoate,  253 

Caffeine-sodium  cinnamate,  253 

Caffeine-sodium  salicylate,  253,  254 

Caffeine  sulphate,  1426 

Caffeinum,  252 

Caffeinum  hydrobromicum,   1426 

Caffeinum  hydrochloricum,    1426 

Caffeinum  nitricum,  1426 

Caffeinum  phenylicum,  1426 

Caffeinum  sulfuricum,  1426 

Caffeol,  1453 

Caffeone,   1454 

Caffeoresorcinol    (note),   1056 

Caffeo-tannic  acid,   805 

Cahlnca,   1426 

Cahincic  acid,  1426 

Cahuchu,   428 

Caille-lait  jaune.  1500 

Cainga,   1426 

Caincawurzel,   1426 

Calncetin,  1427 

Cake  catechu,  1435 

Cake  cochineal    (note),  376 

Cake  dragon's  blood,  1475 

Cake  gamboge,  273 

Cake  isinglass,  1521 

Cake-lac,  1544 

Cake  meal,  700 

Cake  saffron,  408 

Cajapine,  1456 

Cajeputgeist,  1173 

Cajeputol,  453.  836 

Cajuput,  oil  of,  836 

Cajuput,   spirit   of,    1173 

Cajuputene,  837 

Cajuputene    hydrate,  837 

Cajuputi,   1562 

Cajuputl    viridiflora,   1562 

Cajuputol,   815,    837 

Cal  viva,  266 

Calabar  bean,  936 

Calabarlne.  938 

Calabash  nutmeg   (note),  797 

Calabaza,  918 

Calamina,  1350,  1427 

Calamina  prseparata.  1427 

Calamine,    256.    13C0.    1427 

Calamine  ointment,  1820 

Calamine,  prepared,    1427 

Calamintha  nepeta,  1596 

Calaminthone,    1596 

Calamo  aromatico,  256 

Calamus,  256 

Calamus  draco,   1475 

Calamus,  fluidextract  of,  530 

Calathea  allouia.   1561 

Calcaria  carbonica  prsecipita.  258 

Calcaria  chlorata,  267 

Calcaria  hypophosphorosa,    259 

Calcaria  muriatica,  258 

Calcaria  phosphorica.   261 

Calcaria  soluta,    706 

Calcaria  sulfurata,  270 

Calcaria  usta,   266 

Calce,  266 

Calcil  acetas,    1427 

Calcii  benzoas,  1427 

Calcii  boras,  1427 

Calcii  bromidum,   257 

Calcii  cacodylas,  1424 

Calcii  carbonas  praecipitatus,    257 

Calcii  chloridum,  258 
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Calcii  glycero-arsenias,  1427 

Calcii  hydras,  259 

Calcii  hypochloris,   267 

Calcii  hypophosphis,  259 

Calcii  iodas,  1427 

Calcii  iodidum,   1428 

Calcii  oxidum,  266 

Calcii  permanganas,   1428 

Calcii  peroxidum,  1428 

Calcii  phosphas,  261 

Calcii  phosphas  prsecipitatus.  261 

Calcii  salicylas,   1428 

Calcii  sulphas  exsiccatus,  202 

Calcii   sulphidum,  270 

Calcii  sulphophenas,   1428 

Calcii  thiosulphas,   1428 

Calcined  magnesia,   753 

Calcined  mercury,  032 

Calcls  chlorldum,   267 

Calcis  hydras.   2."!) 

Calcis  hypophosphis,  259 

Calcis  phosphas,  261 

Calcis  sulphas,  -J02 

Calcium,  263 

Calcium  acetate,   1427 

Calcium  a-monosulphonate  of  beta 

naphthol,   1365 
Calcium  and  sodium    bypophos- 

phites,  syrup  of,  1813 
Calcium  benzoate,    1427 
Calcium  bisulphite    1064 
Calcium   bone   phosphate,    1419 
Calcium   borate   23,    1182,   1427, 
Calcium   bromatum,   257 
Calclumbromld,  2."  7 
Calcium  bromide.   257 
Calcium  bromide,  elixir  of.    1784 
Calcium  cacodylate.    14  24 
Calcium  carbide.    1867 
Calclumearbonat. 

Calcium   carbonate,   257.    400.    1729 
Calcium  carbonate,   precipitated 

257 
Calcium  carbonicum    praeclpltatum, 

258 
Calcium   chloratum.   '- 
Calcium  chlorhydrophosphate. 

syrup  of,   1813 
Caleiuinchlorid.   268 
Calcium  chloride,  258 
Calcium  chloride   test  solutions, 

1708 
Calcium  dithiocarbonate.   1427 
Calcium  glyeero-arseniate.   1427 
Calcium   hippurate,   20,    14'J7 
Calcium   hydrosulphidc.   271 
Calcium  hydroxide,  2.v.>,    1729 
Calcium   hydroxide,     solution    of, 

700 
Calcium   hydroxide,   syrup  of,    1221 
Calcium  hydroxide  test   solution, 

1708 
Calcium   hypochlorite,  267 
Calcium  hypophosphit,  259 
Calcium   hypophosphite,  259 
Calcium  hypophosphite,   elixir  of, 

1784 
Calcium  hypophosphite,   syrup  of, 

1813 
Calcium  hypophosphorosum.    259 
Calcium   hyposulphite.   1428 
Calcium   iodate,   1427 
Calcium   iodatum,   1428 
Calcium   iodide.   1428 
Calcium   iodide,  syrup  of,  1814 
Calcium  jodid,   1428 
Calcium   lactophosphate,  elixir  of, 

1784 
Calcium   lactophosphate     svrup    of, 

1221 
Calcium  lactophosphate  with   iron, 

syrup  of,  1814 
Calcium  loretin,   1554 
Calcium   malate,  1496 
Calcium  oxalate,   1599 
Calcium  oxide,  266,  1729 


Calcium  oxydatum,  266 
Calcium  permanganate,  1428 
Calcium  peroxide,  1428 
Calclumphosphat,  261 
Calcium  phosphate,  261 
Calcium  phosphate,    precipitated, 

261 
Calciumpbospholactatsirup,   1221 
Calcium  phthalate,  20 
Calcium  propionate,  1473 
Calcium  saccharate,  1074 
Calcium  salicylate,  1428 
Calcium  santonate,  1428 
Calcium  sulfuricum  ustum,    262 
Calcium  sulphate,   1729 
Calcium  sulphate,  dried,  262 
Calcium  sulphate,   exsiccated,   262 
Calcium  sulphate,  test  solution 

1708 
Calcium  sulphide,   crude,  270 
Calcium  sulphite,  1664 
Calcium  sulphocarbolate,  1428 
Calcium  sulphophenate,  1428 
Calcium   sulpho-sulphate,   1428 
Calcium  sulphuratum,  270 
Calcium  sulphydrate,  271 
Calcium  superoxide,    1428 
Calcium,  tests  for,  1735 
Calcium  thiosulphate,   1428 
Calcium  thiosulphate,  svrup  of, 

1428 
Calculi  cancrorum,  1404 
Calendula,   203 

Calendula,  fluldextract  of.    1794 
Calendula  officinalis.  268,  409 
Calendula,  tincture   of.    1257 
Caler  dulatinktur,    1257 
Calf,   919 
Call  nuts,   1429 
CallCO    bush.    1538 
California   barberry.   230 
California   bay   laurel,    1595 
California  coffee-tree,    1057 
California  digger  pine,   812 
California   fever   bush,   1501 
California  gum  plant.   600 
California   laurel.    1686 
California   manna   (note),  703 
California  mountain   holly,    1058 
California  nutmegs   (note),   707 
California   slippery  elm    (Dote), 

1 303 
Callfornlan   buckthorn.   lo.r,7 
Callsaya  and  bypophoiphltea, 

elixir  of.   1784 
Calisaya   and   iron,  elixir  of,   1785 
Callsaya   bark,   888 
<alisaya,  elixir  of.  1784 
Callsaya.  ferrated  elixir  of,   1785 
Calisaya.  iron  and  bismuth,  elixir 

of.   1T8H 
Callsaya,  iron    and    lactophosphate 

of  lime,  elixir  of,   1785 
Callsaya,  Iron  and  pepsin,  elixir  of, 

1785 
Callsaya.  iron  and  strychnine, 

elixir  of.  1785 
Callsaya,  Iron,   bismuth   and  strych- 
nine, elixir  of.  1785 
Callsaya,  pepsin  and  strychnine, 

elixir  of,  1785 
Calisayarinde.  338 
Calische,   1149 
Calliandra  houstonl,    1603 
Calllcocca  ipecacuanha,    670 
Callitrls  quadrivalvis,   1041 
Callitrolic  acid,  1641 
Calluna  vulgaris    (note),   1321 
Calomel,  622 
Calomel    and  Jalap,   1809 
Calomel,   ointment   of,    1315 
Calomel,  precipitated,  623 
Calomelas,  623 

Calophyllum  inophyllum,  1666 
Calophyllum  tacamahaca,  1666 
Calotropls,   1429 


Calotropls  glgantea,  1429 

Calotropls  procera,  1429 

Calotropls,  tincture  of,  1429 

Calumb,  264 

Calumba,  264 

Calumba,  American,  265 

Calumba,  concentrated  solution  of 

708 
Calumba,  fluidextract  of,  530 
Calumba,  infusion  of,  653 
Calumba    root,   264 
Calumba,  tincture    of,    1257 
Calumbse  radix,  264 
Calumblne,  266 
Calx,  266 

Calx  chlorata,  267 
Calx  chlorinata,  267 
Calx  sulphurata,  270 
Calx  viva,  266 
Calycanthine,   11^'.) 
Calycanthus,  1429 
Calycanthus  glaucus,    1429 
Cam  wood,  1429 
Cambodia,   271 
Cambogla,  271 
Cambogla  gutta,  272 
Cambogla  lndica,   271 
Camellia  druplfera,  1070 
Camellia,  fluidextract  of.  1794 
Camellia  japonica,  1670 
Camellia  olelfera,  1670 
Camellia  sasanqua,  1670 
Camellia  thea,  252,   1009 
Camellia   thelfera,   1009 
Camelthorn    (note),   764 
Camfora  monobromata,  279 
Camll,  146 

Camomllla  comune,   772 
Camomllla  fetlda,  1464 
Camomllla  Ingleses,  140 
Camomllla  Romana.  140 
Camomille  commune  (d'Allemagne), 

772 
Camomille  de  Perse.  1529 
Camomille  puaate,   1404 
Camomille  Rornaine,  146 
Camovyne,   146 
Campecheholz,  607 
Campecheholzextrakt,  478 
Camphacollasis,   1429 
Cnmphane  group,   812 
Campbene,   844,   873,    1363,   1587 
Campher,   274 
Camphol.   873 
Camphollc  acid,  278 
Campho-menthol,  1782 
Camphor,  274,  814 
Camphor,  ammonlated   liniment  ot; 

696 
Camphor  and  menthol,   1782 
Camphor-anytole,  1393 
Camphor,  artificial,  276,    878 
Camphor,   barosma.   250 
Camphor    cerate,  312 
Camphor  cerate,  compound,  1782 
Camphor,  compound   tincture  of, 

1281 
Camphor  Ice,  1782 
Camphor    liniment,    696 
Camphor  mixture,  acid,  1804 
Camphor  mixture,   aromatic,    1804 
Camphor  mixture,  Parrish's.  1804 
Camphor,   monobromated,  279 
Camphor    of  cubeb,  411 
Camphor    oil,  274 
Camphor  ointment,   1820 
Camphor,   refined,  276 
Camphor,  spirit  of,  1173 
Camphor    water,   1 75 
Camphora,  274 

Camphora  monobromata,  279 
Camphora  officlnarum,  274 
Camphorated  brown  plaster,  1792 
Camphorated  chloral,  1444,  1782 
Camphorated  mother  plaster,   1792 
Camphorated  soap  liniment,  1798 
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Camphorated  tincture  of  opium, 
1281 

Camphorated  tincture  of  soap,  697 

Camphoric  acid,  25,   277 

Camphoric  acid  ester  of  methylene 
diguaiacol,   1429 

Camphoric  gualacolester,    1506 

Camphoric  peroxide,  879 

Camphorogenol    (note),  275 

Camphoronic  acid,  25 

Camphoroxol,   1429 

Camphors,  812 

Camphossil,  1429 

Camphre,  274 

Camphre  de  menthe,  777 

Camphre  du  Japon,  274 

Camphre  monobrome\  279 

Camphrene,  278 

Camphresinic  acid,   277 

Camphronic  acid,  277 

Cana  fistula,  305 

Canada  balsam,  1242 

Canada  balsam   and   collodion   var- 
nish, 1650 

Canada  fleabane,  1479 

Canada  liniment,  1798 

Canada  pitch,   1429 

Canada  pitch  plaster,  1430 

Canada  snake-root,  1400 

Canada  snake-root,  compound 
syrup  of,  1813 

Canada  thistle,   1451 

Canada  turpentine,   1242 

Canadian  hemp,   158 

Canadian  moonseed,  1563 

Canadine,  644 

Canadinic  acid,  1246 

Canadische  gelbwurzel,  642 

Canadische  hanfwurzel,   158 

Canadische  haselwurzel,   1400 

Canadischer  balsam,  1246 

Canadischer  terpentin,  1242 

Canadischer  thee,  1501 

Canadisches  sonnenroschen,   1513 

Canadol,  1539 

Canadolic  acid,  1246 

Cafiamo,  280 

Cananga  odorata,  1593 

Cananga  oil,  1593 

Canarium  commune,   1509 

Canary  seed,   1430 

Cancer-root,   1596 

Cancer  weed,  1576 

Canchalagua,  1430 

Candle-berry,  1575 

Candle  fish,   1587 

Cane  brimstone,   1204 

Cane  sugar,  1070 

Canela,  364 

Canella,  364,    1430 

Canella  alba,   1430,   1696 

Canfora,  274 

Cangowra,  1430 

Cankerwort,  1240 

Canna,  144 

Cannabene,  282 

Cannabin,  282 

Cannabindon,  282 

Cannabinol,  282 

Cannabis  amerlcana,  280 

Cannabis  indlca,  280 

Cannabis  sativa,  280 

Cannelle,  364 

Cannelle  de  Magellan,  1695 

Cannelle  de  Ceylan,  364 

Cannelle  de  Saigon,  364 

Canquoln's  paste,  1352 

Cantarella,  283 

Cantaride,  283 

Cantaridina,  283 

Cantharellus  clbarlus.  1573 

Cantharidal  collodion,  386 

Cantharlde,  283 

Canthariden,  283 

Canthariden-esslg,  11 

Cantharides,  283 


Cantharides  cerate,  312 
Cantharides  liniment  (note), 

711 
Cantharides  ointment,  1307 
Cantharides  plaster,  312,  439 
Cantharides,  tincture    of,    1258 
Cantharides,  vinegar  of,  11 
Cantharidin,  286 
Cantharidized  collodion,  386 
Cantharis,  283 

Cantharis  aeneas    (note),  285 
Cantharis  albida    (note),   285 
Cantharis  aszelianus  (note),  285 
Cantharis  atrata  (note),  284 
Cantharis  cinerea    (note),   284 
Cantharis  marginata  (note),  284 
Cantharis  melaena    (note),  285 
Cantharis  nuttalli  (note),  285 
Cantharis  politus  (note),  285 
Cantharis  vesicatoria,  283 
Cantharis  vittata  (note),  284 
Cantharis  vulnerata    (note),  285 
Canton  stick  rhubarb    (note),   1061 
Canton's  phosphorus,   1612 
Canutilo,  1478 
Caoutchouc,  428 
Caoutchouc,  artificial,  1430 
Capalaga,  298 
Capaloin,  117 
Capcique,  288 
Cape  aloes,  112 
Cape  gum    (note),   4 
Cape  saffron,   409 
Caper-bush,   1430 
Caper  plant,  1588 
Caramel  brown    (note),   1074 
Capey  Curacao  aloes,   113 
Capnoides  tuberosum,  1414 
Capnomor,  967 
Capparis,  1430 
Cappariscorriaceae,  1649 
Capparis  spinosa,  1035,  1430 
Caprin,  809 

Capriola  dactylon,  1296 
Capronaldehyde,  846 
Caprylic  acid,   1674 
Capsaicin,  290 
Capsella,  1430 

Capsella  bursa-pastoris,  1430 
Capsici  fructus,  288 
Capslcin,  290,    824 
Capsicol,  291 
Capsicum,  288 
Capsicum  and  myrrh,  tincture  of, 

1818 
Capsicum  annuum,  289 
Capsicum  fastigiatum,  288 
Capsicum,  fluidextract  of,  531 
Capsicum  fruit,  288 
Capsicum  frutescens,  289 
Capsicum  frutescens    baccatum, 

289 
Capsicum  minimum,  288 
Capsicum  ointment,  1307 
Capsicum,  oleoresin  of,   824 
Capsicumpflaster.  439 
Capsicum  plaster,  439 
Capsicum,  tincture  of,   1258 
Capsicutin,  291 
Capsuln?sic  acid,   1370 
Capsules,  576 

Capsules  de  pavot   blanc,  913 
Capsules  de  pavot    officinal,    913 
Capsules,  soft,  577 
Captol,   1430 
Capulincullo,  1431 
CarScas  sarsaparilla,  1094 
Caraccas  kino,  682 
Caragaen,   332 
Caragahen,  332 
Carajura,   1414 
Caramanla  gnm,   1408 
Caramel,   1074 
Carana,  1431 
Carana-elemi,   1509 
Carandas  ovata,  1431 


Caraway,  301,  838 

Caraway  fruit,  301 

Caraway,  oil  of,  838 

Caraway  water,   176 

Carbamate  of  ammonia,  129 

Carbamate  of  ethyl,  101 

Carbamic  acid,  101 

Carbamide,  101,    1687 

Carbamilic  ether,  1612 

Carbaminsaure  aethylester,    101 

Carbazol,  1192 

Carbazotic  acid,  1614 

Carbo,  291 

Carbo  animalis,  292 

Carbo  animalis  purificatus,     294 

Carbo  e  ligno,  295 

Carbo  llgni,  295 

Carbo  ligni  pulveratus,    295 

Carbo  prseparatus,  295 

Carbo  vegetabilis,  295 

Carbolated  chloral,  1444 

Carbolic  acid,  925 

Carbolic  acid,  crude    (note),   926 

Carbolic  acid,  iodized,  1781 

Carbolic  acid,  ointment  of,    1316 

Carbolic  acid  suppositories.   1213 

Carbolized  cotton    (note),  598 

Carbolized  gauze  (note),  598 

Carbolized  jute,  930 

Carbolized  oil,  1806 

Carbolized  solution  of  iodine,  1801 

Carbolized  styptic  colloid    (note), 
387 

Carbollysoform,  1555 

Carbon,  291 

Carbon  animal,  292 

Carbon  bisulphide,  297,   1729 

Carbon  de  hueso,  292 

Carbon  de  lena,  295 

Carbon  disulphide,   297,   1708 

Carbon  sesquichloride,   1446 

Carbon  sulphide,  297 

Carbon  tetrabromide,  247 

Carbon  tetrachloride,   1447 

Carbon  vegetal  medicinal,   295 

Carbonas  ammonicus,   129 

Carbonas  calcicus  praecipitatus, 
258 

Carbonas     ferrosus  saccharatus, 
492 

Carbonas  kalicus,  989 

Carbonas  llthlcus.  743 

Carbonas  magnesicus,  750 

Carbonas  plumbicus,  970 

Carbonas  potassicus,  989 

Carbonas  sodicus,  1136 

Carbonas  zincicus,   1350 

Carbonate  d*ammoniaque,   129 

Carbonate  de  chaux    precipite\    258 

Carbonate  de  guaTacol,  603 

Carbonate  de  lithine.    743 

Carbonate  de  magnesie  officinal, 
750 

Carbonate  de  plomb,  970 

Carbonate   (bi)   de  potasse.  984 

Carbonate  de  potasse  pur,  989 

Carbonate  de  soude,   1129 

Carbonate  de  soude   pur  cristallise\ 
1136 

Carbonate  de  soude  sec  du  com- 
merce, 1140 

Carbonate  de  zinc,  1350 

Carbonate  de  zinc  hydrate,   1350 

Carbonate  llthique,  743 

Carbonate  niccolique,  1579 

Carbonate  of  ammonia,  129 

Carbonate  of  bismuth,   239 

Carbonate  of  lead.  970 

Carbonate  of  lime,  precipitated, 
258 

Carbonate  of  lithium,  743 

Carbonate  of  magnesia.  750 

Carbonate  of  potassa   from   pearl- 
ash.   989 

Carbonate  of  soda.  1136 

Carbonate  of  zinc,  1350 
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Carbonate  of  zinc,  cerate  of 

(note),  1319 
Carbonated  waters,  166 
Carbonates  and  bicarbonates,    tests 

for,  1735 
Carbonato  amonlco,  129 
Carbonato  de  cal,  258 
Carbonato  de  guayacol,  003 
Carbonato  de  litina  o  lttico.  743 
Carbanato  di  ammonio,    129 
Carbonato  di  calcio  precipitato, 

258 
Carbonato  di  litio,   743 
Carbonato  di  magnesia.    750 
Carbonato  di  potassio,   989 
Carbonato  di  sodio,  1136 
Carbonato  magnesico,    750 
Carbonato  potasico,  989 
Carbonato  sodico  cristalizado,  1136 
Carbonato  sodico  seco,   1140 
Carbone,  291 
Carbone  animale,  292 
Carbone  di   legno,  295 
Carbone  di  ossa  depiirato,  294 
Carbone  vegetale.   896 
Carbonel  disulphldum,  297 
Carbonei   telraehlorldum.    1447 
Carboneum   chloratum.   1147 
Carboneum  jodatum.   886 
Carboneum   sulfuratum.   L'f >7 
Carbonic  acid.   liquefied.    198 
Carbonic  acid    water. 
Carbonic  oxide-nickel.    157'J 
Carlwnll   blsulphidum.  J!i7 
Carbonis  blsulphidum,    297 
Carbotbialdlne,  1675 
Cardamine.  1481 
Cardamlne  pratensls,   1431 
Cardamom.  298 
Cardamom,  spirit   of,  compound. 

1812 
Cardamom,   tincture  of.   1999 
Cardamom,  tincture  of.  compound. 

1268 
Cardamome  du   Malabar,    2:<s 
Cardamomcn.   298 
Cardamom!   semlna,   2'.»8 
Cardamomo,  298 
Cardamomo   menor,   81 

Cardamomo  minore,   L".i8 

Cardamoms,  298 

<  ardamomum,  298 

Cardamomum   longum     (notei. 

Cardamomum  majus.   898 

Cardamomum   malabarl<uni.   "_".i^ 

Cardamomum   medium 

Cardamomum  minus.  ?!»8 

Cardamomum  slberlense,   146 

Cardenlllo,   1457 

Cardial  re.   1548 

Cardol.    1384.    1045 

Carduus  arvensls.  1451 

Carduus  benedlctus,   1439 

Carduus  marianus.   1439 

Carica  papaya,  1603 

Carlcsp,   520 

Carlcin,    1604 

Carlssa  ovata,  1431 

Carissin,   1431 

Carlsbad  salt,  artificial,  1811 

Carlsbad  salt,   artificial,   efferves- 
cent powder  of,  1810 

Carminative  mixture,  1804 

Carmine,  377 

Carmine  red.   376 

Carmine,  solution  of,   1790 

Carminlc  acid,  376 

Carnallite,  1431.    1019 

Carnauba  root.  1431 

Carnauba  wax,   10   (note),   310, 
1431 

Caroba,  1535 

Caroba  balsam,  1535 

Carobic  acid.  1535 

Caroblnha,   1535 

Carobin,   1535 


Carobon,  1535 

Caroborelinic  acid,  1535 

Carolina  pink,  1161 

Carolina  yellow  Jessamine,  577 

Carony  bark,  415 

Caroon,  838 

Carota.   1431 

Carotin,  1431 

Carotte,  1431 

Carpalne,   1604 

Carplnus  vlrginlana,  1534 

Carpobalsamum,   1405 

Carragaheen,  332 

Carrageen,  332 

Carrageen  ou  mousse  perlee,  332 

Carrageenln.   333 

Carragheen,  332 

Carron  oil,   695 

Carta  senapata,  318 

Cartamo,   1432 

Carthagena  copaiba,  398 

Carthagena  ipecac,  669 

Carthamlc  acid.   1432 

Carthamin,   1432 

Carthamus,  1432 

Carthamus  helenioides.   1183 

Carthamus  tlnctorlus,  409,    1432 

Carthocarpus  fistula.  305 

Caruba  di   gulden,   1432 

Carul   fructus,  301 

Carum.  301 

Carum  ajowan,  301,    1585 

Carum  carvl,   301 

Carum   coptlcum.    1250,    1 ' 

Carvacrol,  814,  884,  1432,   1571 

1596 
Carvacrol   Iodide,   1432 
Carvene,   839 
Tarvl.    301 

Carvtea,  801 
Carrona,  814.  1676 
Carya,    1432 

Caryi  alba,  1482 

Carya   nmara.    1488 
Carya   mlcrorarpa.    1432 
Carya    ollva-fonnls,    1432 

Carya  pordna,  1432 
Carya  sulcata,  1 182 
Carya  tomcntoKa,  1432 

In,   1432 
Caryopbyllena,  8  to.    S48 
Caryophylll,  801 
Caryopbylll  aromatic!.  301 
Caryophylllr   acid.  808 
Caryopbyllln,  808 
Caryopbylluifc,  801 
<  laryophyfhia,  901 
Caryophyllus  aromatirus,   3<i2 
Caryota  areas,    1888 
Caacara,  1488 

Caacara   amnruu.    1432 

Cascara.  aromatic   syrup   of,    1988 

Cascara  sagrada,    1999 

Cascara  sagrada.     aromatic    fluid- 
extract  of.    868 

Cascara  sagrada.  bitterless  fluid- 
extract  of,  1796 

Cascara  sagrada,   compound    elixir 
of.  1790 

Cascara  sagrada,  elixir  of,  1790 

Cascara  sagrada.   extract  of,  487 

Cascara  sagrada-extrakt,   487 

Cascara  sagrada,   fluidextract  of, 
555 

Cascara,  tasteless    preparations 
(note),    1058 

Cascariglla,  303 

Cascarilla.  303 

Cascarilla    bark,  303 

Cascarilla,  infusion  of,   653 

Cascarilla,  tincture  of.    1200 

Cascarilla;  cortex,  303 

Cascarllle,  303 

Cascarllle  officinale,  303 

Cascarillic  add,    305 

Cascarillln.  305 


Cascarilline,  305 
Cascarillrinde,  303 
Cascarine,   1058 
Caschunuss,  1384 
Casearia,  1432 
Casearia  esculenta,  1432 
Casein,  1432 

Casein-ammonium,  1380,   14S2 
Casein-natrium,  1650 
Casein,  ointment  of,  1593 
Caselnsalbe.    1698 
Casein  varnish,  1650 
Cashew  gum,   1384 
Cashew-nut,   1384 
Casimiroa,  1433 
Casimiroa  edulis,   1433 
Caslmirose,   1433 
Cassaripe,   1669 
Cassava  arrow-root,  1561 
Cassava  plant,  1668 
Casse,  305 
Casse-diable,  1520 
Casse  en  batons,  305 
Casse  mondee,  305 
Casse  officinale,  305 
Cassena,   1525 
Cassia.  805,   304,  1483 
Cassia  absus,   1433 
Cassia  acutifolia,  1109 
Cassia  jethtopica,  1109,   1110 
Cassia  alata.  1433 
Cassia  angustlfolla,  1109 
Cassia  argel,   1110 
Cassia  beareana,    1433 
Cassia  braslllana,  306 
Cassia   buds     (note),    304 
Cassia  caryopliyllata.   1150 
Cassia  cathartica.    1109 
Cassia  chaimcorista.   11(H) 
Cassia   cinnamon,    866,    841 
Cassia   clongata.    1  108 

ia   fistula,   808 
Cassia  boloaeVlcea,  1111 
Cnssla    lan-lgata,    1198 
Cassia   lanceolata.    1  108 
Cassia   lenltlva,   1  L09 
Cassia   lignea,   304.     842 
Cassia  marylandlca,    1109, 

1433 
Cassia  montana,    1109 
Cassia   multljuja,  1109 
Cassia   nlctltans,   1433 
Cassia  obovata,   1110 
Cassia,  oil    of,   841 
Cassia  ovata,   1110 
Cassia  pulp,   806 
Cassia  rugosa,   1109 
Cassia  senna,   1109 
Cassia  sophera,   1110 
Cassia  splendida,   1109 
Cassia  vera,   305 
(assise  pulpa,   305 
Cassumunlar,   1701 
Cassuvium  pomiferum,   1384 
Cast  Iron,  515 
Castalla  alba,   1583 
Castalla  odorata.  1583 
Castanea,  1433 
Castanea  dentata,  1433 
Castanea,  fluidextract   of,    1434 
Castanea  pumila.  1434 
Castanea  sativa,  1433 
Castanea  vesca,   1433 
Castela,  1434 
Castela  nlcholsoni,   1434 
Castile  soap,   white,   1087 
Castllloa  elastica,  428 
Castillon's  powders,  1672 
Castor,  1434 

Castor,  chalky   Russian,   1434 
Castor  fiber,   1434 
Castor  oil,  866 
Castor  oil  and  collodion  varnish, 

1650 
Castor  oil  and   shellac  varnish, 

1650 
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Castor  oil,  emulsion  of,  1793 

Castor  oil  group,    807 

Castor  oil  mixture,  784 

Castor,  oil  of,   1434 

Castor  pomace   (note),  868 

Castoreo,   1434 

Castoreum,  1434 

Castorln,     1434 

Castoro,   1434 

Cat  thyme,  1672 

Cataire,   1435 

Catalpa,  1435 

Catalpa  bignonioides,  1435 

Catalpa  catalpa,  1435 

Catalpa-tree,   1435 

Catalytic-iron,   1657 

Cataplasm  of  kaolin,  306 

Cataplasma  carbonls,  296 

Cataplasma  kaollnl,  306 

Cataplasmata,  1435 

Cataplasme  de  terre    a    porcelaine, 

306 
Cataplasmes,  1435 
Cataplasms,   1435 
Cataria,  1435 
Catarrh  powder,  1809 
Catarrh  snuff,  1809 
Catawba  grape,  1340 
Catawba-tree,  1435 
Catchfly,   1646 
Catechin,   575,    1437 
Catechol-monomethyl-ether,    602 
Catechu,  574,    1435 
Catechu,  compound   powder  of, 

1024,    1809 
Catechu  in  balls,  1436 
Catechu  in  quadrangular    cakes, 

1436 
Catechu,  infusion   of    (note),   652 
Catechu  lozenge,   1300 
Catechu  nigrum,   1435 
Catechu,  pale,  574 
Catechu  pallidum,  574 
Catechu  red,  1437 
Catechu-tannic  acid,  575,  1437 
Catechu,  tincture    of,    1267 
Catechu,  troches  of,  1300 
Catechuic  acid,  575,     1437 
Catechuin,  575,   1437 
Catecu,   574,  1435 
Catgut,  1672 
Catgut,   antiseptic,  850 
Catgut,  corrosive  sublimate  (note), 

620 
Catha,  1437 
Catha  edulls,   1437 
Cathartic  acid,  1064,  1113,  1433 
Cathartic  elixir,  compound,   1784 
Cathartic  pills,    compound.    954 
Cathartin,   570    (note),   1113 
Cathartogenic  acid,   1113 
Catharto-mannite,   1113 
Caticu,    1435 
Cativo  balsam,  1405 
Catmint,   1435 
Catnep,   1435 
Cat's  valerian,  1322 
Cattara,   1435 
Catto,   1435 

Caucasian  insect    powder,    1529 
Caucho,  428 
Caulophyllin,   1438 
Caulophylllne.   1438 
Caulophyllum,  1437 
Caulophyllum,  fluidextraet  of.    1794 
Caulophyllum  thalictroides,     1437 
Caustic  alcohol,  1651 
Caustic  collodion,  385 
Caustic  iodine    solution,    668 
Caustic,  lunar,    190 
Caustic  potash,   1002 
Caustic  potassa.  1002 
Caustic  potassa.    white  stick,    1003 
Caustic  soda,    1145 
Caustic  solution  of  iodine,  1801 
Caustic,  strongest  common,  1004 


Caustic,  toughened,    190 
Causticum  commune  acerrimum, 

1004 
Caustique  au  chlorure  de  zinc, 

1352 
Caustique  de  Vienne    (note),    1004 
Cayapoina  martiana,   1669 
Cayaponia,  1438 
Cayaponia  globosa,    1438 
Cayaponine,   1438 
Cayenne  cinnamon,   366 
Cayenne  copaiba,  398 
Cayenne  pepper,  288 
Cayenne  pepper,    tincture    of,    1258 
Caynote,  1478 
C-catechin,  575 
Ceanothe,   1438 
Ceanothlne,  1438 
Ceanothus,  1438 
Ceanothus  americanus.  1438 
Ceanothus  azureus,   1438 
Ceanothus  coeruleus,   1438 
Ceanothus  reclinatus,  1454 
Cearii  jaborandi,  947 
Cearin,  1438 
Cebil  Colorado,   1509 
Cebolla  albarrana,  1102 
Cebur  balsam,   1406 
Cedar  apples,  1537 
Cedar  trees,   1537 
CSdrat,   692 

Cedrata  australis,  1509 
Ce"dre  de  Virglnle,   1537 
Cedrela  odorata,  1537 
Cedrela  toona,   1537 
Cedrene,  1537 
Cedrene  camphor,   1537 
Cedrin,   1438 
Cedron,   1438 

Cedronella  mexicana,  1551 
Cedrus  atlantica,  1537 
Cedrus  deodara,   1537 
Cedrus  libani,  1537 
Celandine,     1441 
Celastrine,  1438 
Celastrus,  1438 
Celastrus  obscurus,   1438 
Celastrus  panlculata,   1438 
Celastrus  scandens,  1438 
Celastrus  serratus,  1438 
Ceieri,   1393 
Celery,   1393 

Celery,  compound  elixir  of,   1783 
Celery,  fluidextraet  of,   1794 
Celluloid,   1439 
Cellulose,  1072,    1295 
Cellulose  tetranitrate,  1030 
Celtls,  1439 

Celtis  cinnamomea,  1439 
Celtis  reticulosa,   1439 
Cementation  process,  515 
Cenizas  claveladas,  991 
Centaurea,  1439 
Centaurea  benedicta,  1439 
Centaur£e  Amgrlcaine,   1637 
Centaury,  1439 
Centaurium,  1439 
Centella  aslatica,  1519 
Cepa,   1594 
Cephaeline,  673 
Cephaelis  acuminata,  669 
Cephaelis  ipecacuanha.   669 
CephaSlis  tomentosa    (note),  670 
Cephalanthin,  1439 
Cephalanthus,   1439 
Cephalanthus  occidentalls,   1439 
Cephaletin,  1439 
Cephalin,   1439 
Cephaline,   1547 
Cephan-mahi,   1372 
Cera  alba,  307,  308 
Cera  amarilla,   307 
Cera  bianca,  307 
Cera  bianca.  307 
Cera  citrina,  307 
Cera  flava,  307 


Cera  gialla,  307 

Cera  vergine,  307 

Cerasin,  5 

Cerasus,  138 

Cerasus  lauro-cerasus,  690 

Cerasus  serotina,  1019 

Cerasus  virglniana,   1019 

Cdrat  cosmetique,  1305 

C6rat  de  Goulard,  314 

C6rat  de  rgsine  Anglais,  315 

Ce"rat  de  r6sine  compose,  315 

Cerat  de  savon   (note),  444 

C€rat  6pulotique,   1319 

C6rat  saturne\  314 

CSrat  simple,   312 

Cerata,  311 

Cerate,   311,    312 

Cerate,  camphor,  312 

Cerate,  cantharides,   312 

Cerate,  compound  camphor.   1782 

Cerate  of  carbonate  of  zinc  (note), 

1319 
Cerate  of  extract    of    cantharides, 

314 
Cerate  of  lead   subacetate,    314 
Cerate,  rosin,  315 
Cerate,  soap    (note),   444 
Cerate,  spermaceti,  1307 
Cerated  glass    of    antimony,    1391 
Cerates,  311 
Cerato  de  saturno,   314 
Cerato  simple,  312 
Ceratopetalum,  1440 
Carats,  311 
Ceratum,  312 
Ceratum  adipis,  312 
Ceratum  calamine    (note),    1319 
Ceratum  camphorse,  312 
Ceratum  camphorse  eompositum, 

1782 
Ceratum  camphoratum.  1782 
Ceratum  cantharidis,   312 
Ceratum  cetacei   (note),  1307 
Ceratum  cum  subacetate    plumbico, 

314 
Ceratum  plumb!  subacetatis,  314 
Ceratum  resinse,  315 
Ceratum  resinae  eompositum,    315 
Ceratum  saponis    (note),    444 
Ceratum  simplex,  312 
Ceratum  zinci  carbonatis    (note), 

1319 
Cerbera  odallam,   1674 
Cerbera  tanghin,   1666,   1667 
Cerberetin,  1675 
Cerberin,   1674 
Cercis,  1440 

Cercis  canadensis,  1440 
Cereus,  311 
Ceresln,   1440 
Cereum  bromide,  1440 
Cereus  bonplandii,  1424 
Cereus  divaricatus,  1424 
Cereus  flagelliformis,  1424 
Cereus  grandiflorus.   1424 
Cereus  pectene,   1424 
Cereus  pilocereus,   1424 
Cerevisia?  fermentum,   1700 
Cerli  oxalas,   315 
Cerln,  309,    1461 
Cerite,  316 
Cerium  nitrate,   317 
Cerium  oxalat,  315 
Cerium  oxalate.    315 
Cerium  oxalicum,  315 
Cerolein,  309 

Cerotic  acid.   309,    809,    914 
Cerotyl   cerotate,  894 
Cerotyl  palmitate,  894 
Cerous  oxalate,  315 
Ceroxalat,  315 
Ceroxylon  andicolum,   310 
Ceruse,  970 
Cerussa,  970 
Cerussa  acetatft.  969 
Cervil,   1390 
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Cervus  elaphus,  1513 

Cetaeeum,   317 

Cetin,  318 

Cetina  spermaceti,  317 

Cetine,   317 

Cetraria,  1440 

Cetraria,  decoction    of,    1441 

Cetraria  islandica,   1440 

Cetraria  juniperina.    1441 

Cetraria  pinastrin,  1441 

Cetraria  vulpina,    1441 

Cetraric  acid.  1440 

Cetrarin,   1440 

Cetyl  alcohol,  318,  809,  1371, 

1441 
Cetyl  palmitate,  318 
Cetylic  alcohol,   1441 
Cevadic  acid.   1329,   1C36 
Cevadilla.   1636 
Cevadilllne,   1329,   1636 
Cevadine,   1329,    1332,    1636 
(ovine,   1329,  1636 
Ceylon  agar-agar,  1498 
Ceylon  cardamom   (note),  298 
Ceylon  cinnamon,  364 
Ceylon  cinnamon,  oil   of,   841 
Ceylon  gamboge,  272 
Ceylon  moss,    1499 
Cha  mate.   1525 
Chaat,   1437 
Chacarilla,  303 
Chacrllle,  303 

CliMTophyllum  sativum,   1390 
Chagual  gum    (note),   4 
Chairamidine.   350 
Chalramlnr,   851 

Chalk,  aromatic    powder    of,    1024 
Chalk   mixture,   782 
Chalk   powder,    compound,    1024 
Chalk,  powder  of,  aromatic,  1809 
Chalk,  precipitated,     257 
Chalk,  prepared,   406 
Chalk,  troche*  of  (note),  1299 
Chalky   Russian    castor.   14.'i4 
Chalmoogra  odorata,   1588 
Chalybeate  bread,  H'.'i 
Chalybeate  pills.  656 
Chalybeate  water.    166 
Chamapcyparls  thyoldea,    1076 
Chamardrvs,    16T2 
Chamaeleon.    1018 
Chamsrllrin,   1441 
Clinma'liriiim,   1441 
Chamnllrlum  can.iinlanum,    1441, 

1516 
Chanuellrlum  luteum,  1441,  1516 
Cliamii'meluin.   147 
Chamnnerion     nngustifolium,    1478 
Chamomile.    14(i 
Chamomile,  corn,   146 
Chamomile,    English,   146 
Chamomile,  extract    of,    409 
Chamomile    flowers,   146 
Chamomile,   garden.    146 
Chamomile,   German,   772 
Chamomile,   low,   146 
Chamomile,  oil  of,  884 
Chamomile,   Roman,  146 
Chamomile,   white.   146 
Chamomilla  nobilis.   146 
Champaca-camphor.   1441 
Champaca  wood,   1441 
Champacol,   1441 
Channing's  solution,  1800 
Chanvre,  280 
Chanvre    de  l'lnde,   280 
Chanvre    du   Canada,    158 
Chapman's  dinner  pill,  1807 
Chapman's  mixture,  1805 
Chaptalization    (note),    1339 
Char  process    for    iodine    (note), 

664 
Charbon  animal  ordinaire,  292 
Charbon  animal  purifi4e,  294 
Charbon  de  bols,  205 
Charbon  vegetal,  295 


Charcoal,  295 
Charcoal  biscuits,  296 
Charcoal,  granular,  296 
Charcoal,  kinds  of,   293 
Charcoal  lozenge,  296 
Chardon  b£nit,  1439 
Charpie,   1550 
Charta  cantharidis,  314,  319 

(note) 
Charta  epispastlca    (note),   319 
Charta  potassii  nitratis,  319 

(note),  1013 
Charta  sinapica,  318 
Charta  sinapis,  318 
Charta  sinapisata,  318 
Charts,   319 

Chataigne  du   Bresll,  1420 
Chateau-Haut-Brion,  1341 
ChAteaux-Lafitte,   1341 
Chateau-Latour,   1341 
Chfitcau-Margaux,  1341 
Chaulmoogra  oil,    1588 
Chaulmoogric  acid,    1588 
Chaux.  266 

Chaux  commune,  266 
Chaux  etelnte,  259 
Chaux  vive,   266 
Chavibetol,  815 
Chavlca  betle,  1395 
Chavicol.    811.    1413,    1589 
Cheekerberry.   1601,   1571 
Cheese   rennet,   1500 
Cheirantbus,  1441 
Cheiranthus  chelrl,  1441 
Cbeirinin,   1441 
Chekan.  1483 
Chekan   leaves.   1483 
Cheken,    1483 
Cheken-bitter,  1483 
Chekenetln.   1483 
Chekenln,   1483 
Chekenon,  1483 
Chela?  cancrorum.   1464 
Chelerythrinc,   1082,    1442,    1480, 

1662 
Chclidonio  acid.   1441 
Chelldonlne,  1442.   1663 
•  'helidonlnc   phosphate,   1112 
Chelldonlne  sulphate,    1442 
Chelldonlne  tannate,   1442 
Chelidonlum.  1441 
Chelldonlum   dlphylluni,    1442 
Chelidonlum  glauciura.    1508 
Chelidonlum   majus.    1082,    1441 
Clielidoxanthln,   1442 
Chelidoxanthtno,    1442 
Chelone,  1442 
Chelone  glabra,  1442 
Cheltenham  salt,  artificial,  1442 
Cheltenham    water.    166 
Chemical   food,  509   (note),  1816 
Chenile,   648 
Chenopodlum,  1442 
Cheiiopodium  anthelminticum,    841 
Chenopodium   neuropodium,   1442 
Chenopodlum,  oil   of,   840 
Chenopodiumol,  841 
Chenopodium   quinoa,   1627 
Chenopodium  quinoc,   1598 
Chenotaurochollc  acid,  490 
Chequen,   1483 
Chermes,   375 
Cherry  bay,   600 
Cherry  birch.  835 
Cherry  essence,    black,    1497 
Cherry  gum,   7 
Cherry  laurel   leaves,  690 
Cherry-laurel    water,   181 
Cherry  pepper,  290 
Cherry,  wild,   1019 
Cherry-wood,  1333 
Cheshmat,  1433 
Cheshmlzok,   1433 
Chestnut,   1433 
Chetone.  9 
Chia,  1641 


Chia  azul,  1641 

Chia  pinoli,  1641 

Chian  turpentine,   1247 

Chica,  1414 

Chickling  vetch,  1545 

Chicle,  1405 

Chicory,   1241,    1449 

Chielin,  1685 

Chiendent  officinal    ou    petit   chlen- 

dent,  1296 
Chilblnj,  1662 
Chile,  288 

Chile  saltpeter,  1149 
Chilesalpeter,  1149 
Chili    (note),   1084 
Chillies,   288 
Chimaphila,  319 
Chimaphila  corymbosa.  320 
Chimaphila,  fluidextract   of,   531 
Chimaphila  maculata,  320,  1321 

(note) 
Chimaphila  umbellata,  319,  1320, 

1321   (note) 
Chlmaphilln,  320 
China  cinnamon,  364 
Chinaeisenweln,  1337 
China  glalla,   338 
China  morada,   1442 
Chlnaphenine,  1442 
Chinaphthol,   1442 
China  regla,  338 
Chlnarinde,  338 
China  root,   1093,    1500 
China  rosea,  338 
China   rubra,   338 
Chlnatinktur,  1261 
China  wax    (note),    307 
Chinese  blistering  fly,  283 
Chinese  cantharldes    (note),  285 
Chinese  cinnamon,  366 
Chinese  galls,  29,  572   (note) 
Chinese  musk,  793 
Chinese  oil  of   peppermint,    855 
Chinese  opium    (note),    893 
Chinese  rhubarb,   loot 
Chinese  sugar  cnne,   1072,    1668 
Chinese  sumach,   1372 
Chinese  wood  oil,   1588 
Chlnidlne,   350,    353,   360 
Chlnln,   1036 
Chlnlna,   1036 
Chlnlublsulfat,   1040 
Chlnlnhydrobromid,   1041 
Chinlnhydrochlorld,   1042 
Chlninoleat,  823 
Chinlnplllenmasse,    900 
Chlnlnsalleylat,    1043 
Chlninsulfat,   1044 
Chlnintlnktur,   1284 
Chinlnum,  1036 
Chininum  amorphum   muriaticum 

purum,   1443 
Chinlnum  bimuriaticum    carbaml- 

datum,  1039 
Chininum  bisulfuricum,    1040 
Chininum   ferro-citricum,   501 
Chinlnum  hydrobromlcum,   1041 
Chinlnum   hydrochlorlcum,   1042 
Chinlnum  olelcum,  823 
Chinlnum  sulfurlcum,   1044 
Chinlnwein,   1339 
Chinoidin,  1443 
Chlnoldine,   350.    1443 
Chlnoldine  hydrochloride,    1443 
Chinoidinum,  1443 
Chinol,   1443 
Chlnolin,   1443 
Chinoline,    1387.    1443 
Chinopyrln,   1049 
Chinosol,   1444 
Chinotoxine,   1444 
Chinotropin,  1626 
Chinovin,  356 
Chinquapin,   1434 
Chlococca  anguifuga,  1426 
Chlococca  brachlata,  1426 
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Chlococca  densifolia,  1426 

Chiococca  racemosa,   1426 

Chiococcaic  acid,  1427 

Chlonanthus,  1444 

Chionanthus  virginiea,   1444 

Chione,  1444 

Chione  glabra,  1444,  1586 

Chione,  oil   of,    1586 

Chirata,   321 

Chirata,  fluldextract  of,  531 

Chirata,  tincture  of,  1260 

Chlratin,  321 

Chiratogenin,   321 

Chirayta,  321 

Chiretta,  321 

Chiretta,  concentrated    solution    of, 

708 
Chiretta,  infusion    of,    653 
Chiretta,  tincture  of,'  1260 
Chirettatinktur,  1260 
Chirettaufguss,  653 
Chirette,  321 
Chirkhest   (note),  763 
Chirkhestite    (note),  764 
Chironia  centaurium,    1439 
Chita,  1548 

Chittem  wood  bark,  1057 
Chloraethyl,   102 
Chloral,  322 

Chloralacetaldoxime,  1445 
Chloralacetoxime,   1445 
Chloral  alcoholate,  323 
Chloralamlde,  322 
Chloral  ammonium,   1444 
Chloral  amylene  hydrate,    1444 
Chloral  and  bromide  compound, 

1804 
Chloral  and  camphor,  1782 
Chloral,  anhydrous,  322 
Chloralbenzaldoxime,  1445 
Chloral  caffeine,   1444 
Chloral  camphor,  1444 
Chloral  camphoratum,  1782 
Chloralcamphoroxlme.    1445 
Chloral  carbamide,   1444 
Chloral  carbol,   1444,   1445 
Chloral  cream,   327 
Chloral  cyanhydrate.  1444 
Chloral  et  camphora.  1782 
Chloralformamid,    322 
Chloralformamide,   322 
Chloralformamidum,  322 
Chloral  hydras,  322 
Chloral  hydrat,  322 
Chloral  hydrate,  322 
Chloralhydrate   antipyrlne,    1521 
Chloralhydratsirup,  1222 
Chloralhydratum  butyli,  251 
Chloral  hydrocyanate,    173 
Chloralimide    (note),    322 
Chloral,  insoluble    323 
Chloral  liniment,    327 
Chloral  menthol,   1445 
Chloralnltroso    beta-naphthol,    1445 
Chloral  ointment,    327 
Chloralose,  1445 
Chloraloximes,   1445 
Chloral  phenol,  1445 
Chloral  plaster,  327 
Chloral,  syrup  of,  1222 
Chloralum  butyli  hydratum,  251 
Chloralum  formamidatum,    322 
Chloralum  hydratum,  322 
Chloral  urethane,   1445 
Chloramidure  de  mercure,  637 
Chlorammoniumpastillen,    1299 
Chlorarsenik-losung,    701 
Chloras  kalicus,   993 
Chloras  potassicus,  993 
Chlorate  de  potasse,  993 
Chlorate  de  soude,  1141 
Chlorate  of  potash,   993 
Chlorate  of  potash    lozenges,    1302 
Chlorate  of  soda,  1141 
Chlorato  sodico,  1141 
Chlorbarium,  1407 


Chlorbaryum,  1407 
Chlorcalcium,  258 
Chlore  liqulde,   709 
Chlorethyl,   102 
Chloretone,   1445 
Chloretum  hydrargyricum,  617 
Chlorhydrate  dammoniaque,   131 
Chlorhydrate  d'apomorphine,  159 
Chlorhydrate  de  cocaine,   374 
Chlorhydrate  de  morphine,    790 
Chlorhydrate  de  quinine,   1042 
Chlorhydrate  de  quinine     basique, 

1042 
Chlorhydrate  de  quinine    neutre, 

1043 
Chlorhydrate  de  strychnine,  1195 
Chlorhydrate  de  tetram6thylthio- 

nlne,  779 
Chlorhydric  acid,   34 
Chlorhydrophosphate  of  lime,  syrup 

of,  1813 
Chloric  ether,  329,  1173 
Chloride,  calcium,  258 
Chloride  of  ammonia,  131 
Chloride  of  ethyl,  102 
Chloride  of  iron,  494 
Chloride  of  iron,   tincture  of, 

1265 
Chloride  of  lime,  267 
Chloride  of  soda,  1142 
Chloride,  zinc,    1350 
Chlorides  or  hydrochlorides,    tests 

for,   1735 
Chloridrato  di  apomorfina,  159 
Chlorldum  calcicum,   258 
Chloridum  ferricum,  494 
Chlorinated  anaesthetic   compounds, 

1446 
Chlorinated  calcium  oxide.    267 
Chlorinated  cotton  (note),  598 
Chlorinated  lime,  267 
Chlorinated  lime,  solution    of,    708 
Chlorinated  muriatic  ether,  1446 
Chlorinated  potassa,  solution  of, 

1802 
Chlorinated  soda,    solution    of,    736 
Chlorinated  water,   166 
Chlorine,  710 
Chlorine,  compound    solution    of, 

709 
Chlorine  gas,  269 
Chlorine  test  solution,     1708 
Chlorine  water,   709,   1708 
Chlorls  calcicus,  267 
Chlorkalilosung,   1657 
Chlorkalk,  267 
Chlorkalk-flusslgkeit.   708 
Chlorkalklosung,  708 
Chlorkohlenstoff,    1447 
Chlormethylmenthyl-ether,   1494 
Chlornatrium,  1142 
Chlornatronlosung,    736 
Chloroaurate  de  soude,   219 
Chlorocarbon.   1447 
Chlorodyne   (note),   332 
Chloroform,  327,    1708.    1729 
Chloroform,  alcoholic    solution    of 

(note),  1174 
Chloroform  anodyne,   1804 
Chloroform,  compound  elixir  of, 

1784 
Chloroformemulsion,  446 
Chloroform,  emulsion  of,  446 
Chloroform,  gelatinized,  332 
Chloroform  liniment,   696 
Chloroform  mixture,  446 
Chloroform  ointment,   332 
Chloroform,  spirit  of,    1173 
Chloroformspiritus,  1173 
Chloroform  syrup,  332 
Chloroformwasser,  176 
Chloroform  water,   176 
Chloroforme  officinal,  327 
Chloroformium,  327 
Chloroformum,  327 
Chloroformum  purificatum,    327 


Chloroformum  venale,  327 
Chlorogalum  pomeridianum,     1643 
Chlorogenic  acid,   1453 
Chlorogenine,   1376 
Chloro-phenolate  of  mercury,   1663 
Chlorophora  tinctoria,  1449 
Chloropicrine,   330 
Chloroplatinic  acid,   1617 
Chlorphenols,  1448 
Chlorsalols,  1448 
Chlorsaures  kali,  993 
Chlorsaures  natron,   1141 
Chlorum  solutum,  709 
Chlorure  d'ammonium,   131 
Chlorure  d'ammonium   pur,    131 
Chlorure  de  baryum,    1407 
Chlorure  de  calcium  fondu,    258 
Chlorure  de  chaux  liquide,   708 
Chlorure  de  chaux    sec,    267 
Chlorure  d'ethyle,   102 
Chlorure  de  nickel,    1579 
Chlorure  d'or  et   de   sodium,   219 
Chlorure  de  potasse,   1657 
Chlorure  de  sodium  purifie\  1142 
Chlorure  de  soude  liquide,   730 
Chlorure  de  zinc,    1351 
Chlorure  de  zinc    liquide,    740 
Chlorure  ferrique,  494 
Chlorure  ferrique  dissous,   713 
Chlorure  ferrique  liquide,    713 
Chlorure  mercureux,   623 
Chlorure  mercurique,   617 
Chloruretum  ammonicum,   131 
Chloruretum  calcis,    267 
Chloruretum   ferricum,   494 
Chloruretum  hydrargyricum,  617 
Chloruretum  hydrargyrosum,    623 
Chloruretum  sodicum,   1142 
Chloruretum  zincicum,    1351 
Chloruro  di  ammonio.    131 
Chloruro  di  calcio,  267 
Chloruro  di  sodio,   1142 
Chlorwasser,   709 
ChlorwasserstofFather,   102 
Chlorwasserstoffsaure,  34 
Chlorzink,   1351 
Chlorzinklosung,   740 
Chocolate,  882 
Chocolate  nuts,  881 
Choke  cherry,   1019 
Cholera  mixture,   1804 
Cholesterin,  96,  863 
Cholesterin-fat,  95 
Cholesterine,  490 
Cholesterol,   858 
Choline,  282,  490,  1188    1377,  1470, 

1548,   1622,  1632,   1683 
Choline  di-stearyl-glycerophos- 

phate,   1547 
Chondrodendron  tomentosum,    915 
Chondrus,  332 

Chondrus,  compound  syrup  of,  1814 
Chondrus  erispus.  332 
Chop-nut,  937 
Christdorn,   1524 
Christembine,   1477 
Christmas  rose,  1514 
Christophswurz,   1368 
Chroatol,  1448 

Chromate   (bi)   de  potasse,  998 
Chromate  of  lead,    1448 
Chromate  test    for    quinine     De 

Vrij    (note),   1045 
Chromatlzed  gelatin.   1504 
Chrome  green.   1448 
Chrome  iron,  1449 
Chrome  yellow.   1448 
Chromic  acid,  334 
Chromic  acid  anhydride,    334 
Chromic  acid,   solution  of,  702 
Chromic  anhydride,   334 
Chromii  trioxidum,   334 
Chromite,  515 
Chromium.  1449 
Chromium  dichloride,   1449 
Chromium  sesquichloride,  1449 
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Chromium  sesquioxide,   1448 
Chromium  trioxide,  334  • 
Chromsaure,  334 
Chromsaurelosung,  702 
Chrysanthemum  carneum,    1529 
Chrysanthemum   cinerariaefolium, 

1529 
Chrysanthemum  coccineum.    1529 
Chrysanthemum   marschalli,   1529 
Chrysanthemum  parthenium,  147. 

276  (note),  1605 
Chrysanthemum  roseum.  1529 
Chrysarobin,  335 

Chrysarobln  amber    varnish.    1650 
Chrysarobin,  crude,    187,    335 
Chrysarobin  ointment.  1308 
Chrysarobin  oxide,   1449 
Chrysarobin  oxidum    (note),    336 
Chrysarobin,  purified,    335 
Chrysarobinsalbe,    1308 
Chrysarobin  tetra-acetate,    1501 
Chrysarobin  triacetate,   1501 
Chrysarobine,   335 
Chrysarobini  oxidum,    1449 
Chrysarobinum,   335 
Chrysatropic  acid,    1487 
Chrysen,   1378 
Chrysene,  967 

Chrysophan,   1063.    1064.    1113 
Chrysophanlc  acid.  335.  1003,   1433 
Chrysophyllum  glycyphlwum.     1571 
Chrysoretin,    1113 
Chrysotoxin,   450 
Chrysoxylum  febrlfugum,   1698 
Churchill's  iodine  caustic.   ISO! 
Churchill's  tincture  of  Iodine.  1818 
rhurnis,   281 
Clanuro  potaslco.    096 
ClbotluiB  barometz.    1606 
Clbotlum   djamhlanum.    1606 
Clbotlum   Rlucescens.   1606 
Ciboa  deorum.   207 
Clcer  arlentinum,   1598 
Clclndpln.  BBS 
Clchorlum,  1449 
Cicbortum  endlrta,  144!' 
Clchorlum   lntvbus,   1240.   1449 
Clcuta,  1449 
Clcuta  maculata.  1449 
clcuta  major.   S9S 
Clcuta   vlrosa.    1449,    1468 
Clcotine,  1449 

Clcutoxin.   1449,    1526    (notei 
cider.  104.   1845 
Cider  vinegar.   1692 
Clerge  A   grandes  flours,   1424 
CigaS  officinale.  892 
eigne'   ordinaire.   392 
ClguS   vireuse.    1449 
Cllantro,    401 
Clmlclfuga,  336 
Clmlclfuga.  compound  syrup  of, 

1818 
CImlcifuea.  extract    of.    472 
Cimlcifugaextrakt.   4  72 
CImlcifuea.  fluidextract    of,    532 
Cimicifuga   racemosa.    336 
Clmlclfuga  serpentaria.    336 
Clmlclfuga,  tincture  of.   1260 
Clmlclfugse  rhlzoma.   336 
Clmicifugantlnktur.   1260 
Cimicifugln.  337 
Cimolite,   680 
Cinchairamldlne.  351 
Cinchamidine,  351 
Cinchocerotln,    355 
Cinchofulvic  acid.   355 
Cinchomeronlc  acid.  363,  1038 
Cinchona,  338.  1036 
Cinchona,  acid  infusion  of.  653 
Cinchona  and  hvpophosphites, 

elixir  of.  1784 
Cinchona  and  iron,  elixir  of,  1785 
Cinchona,  assay   of.   357 
Cinchona  barks,    false    (note).    349 
Cinchona  bonplandia    (note),    339 


Cinchona  calisaya,   338 
Cinchona,  compound   tincture  of, 

1262 
Ciuchona  condaminea   (note),  339 
Cinchona  cordifolia,  339   (note), 

349 
Cinchona  crispa    (note).  339 
Cinchona  cuprea,  351 
Cinchona,  detannated  tincture  of, 

1818 
Cinchona,  elixir  of.  1784 
Cinchona  erythrantha,   353 
Cinchona  erythroderma.   353 
Cinchona,  extract  of    (notet,   467 
Cinchona  ferruginea    (note),   349 
Cinchona  flava,  338 
Cinchona,  fluidextract  of.   532 
Cinchona,  infusion  of    (note).   654 
Cinchona,  iron  and  bismuth,  elixir 

of,  1785 
Cinchona,  Iron  and  calcium   lacto- 

phosphate,  elixir  of,  1785 
Cinchona,  iron  and  pepsin,  elixir  of. 

1785 
Cinchona,  iron   and  strychnine, 

elixir  of,  ITsr, 
Cinchona,  iron,  bismuth,  and 

strychnine,  elixir  of.  1785 
Cinchona  javanica,  353 
Cinchona  Josephiana.,   339 
Cinchona   lancifolla    (note).   339 
Cinchona  lanosa  (note),  339 
Cinchona   ledgerlana,   338 
Cinchona  lucumcefolla,    356 
Cinchona   magnifolla     (note).    339 
Cinchona  mlcrantha    (note),  339 
Cinchona  microcarpn    (note).    339 
Cinchona  nltlda     (note).    331) 
Cinchona  officinalis,  338 
Cinchona  pedunculata    (notei.    349 
Cinchona   pelletleriann.   :\:>2 
Cinchona,  pepsin  and   strychnine, 

elixir  of,  L78f 
Cinchona  peruviana   (note).  339 
Cinchona   pltayensis    (note),    339 
Cinchona  pubescens,    339    (note), 

352 
Cinchona  remljlana    (note),  349 
Cinchona   robusta    (note).    339 
Cinchona  rosulenta,    352 
Cinchona  rubra.  888 
Cinchona  schuhkrafftl.  353 
Cinchona.  Squlbb's    process    for 

fluidextract   of    (notei.   523 
Cinchona   succlrubra.   338 
Cinchona,  tincture  of.    1261 
Cinchona  vellozll    (note),    349 
Cinchona?  flavin  cortex.    33S 
Cinchona?  rubra;  cortex,   338 
Clnchonamlne,   349   (note),  350 
Cinchonas,  false,  338 
Clnchonla,   350 
Cinchonlae  sulphas.   361 
Cinchonlc  acid,  363 
Clnchonlc  red,    350,    355 
Clnchonlclne,   350,    351,   1038,  1443 
Clnchonldlna*  salicylas,   1449 
Clnchonidlna?  sulphas.    360 
CInchonldlne,  350,  351.  361 
Cinchonidlne  benzoate,   361 
CInchonldlne  hydrobromlde,   361 
Cinchonidlne  of  Koch,   352 
CInchonldlne  salicylate,    361.    1449 
Cinchonidlne  sulphate,  360 
Cinchonidinsulfat,    360 
Cinchonidlnum  sulfuricum,   360 
Cinchonln,  350 
Cinchonina,   362 
Cinchonlnae  sulphas,   361 
Clnchonine.   350,   351.   362 
Cinchonlne  iodosulphate,  1392 
Cinchonine  qulnate,  350.   355 
Clnchonine  sulphate.   361 
Cinchoninsulfat.   361 
Clnchonium  sulfuricum,   361 
Cinchotannic  acid,  355 


Cinchotannin,  355 

Cinchotenine,  363 

Cinchotine,  351 

Cinchovatine,  350 

Cinene,  878 

Cineol,  300,    453,   815,   846,    873, 

1080,    1085,   1686 
Cineol,  assay  for,  in  oil  of  cajuput, 

837 
Cineol.  assay  for.  in  oil  of  eucalyp- 
tus,  845 
Cinnabar,  1566 
Cinnabaris,   1566 
Cinnaldehydum,   363 
Cinnamate  of  cinnamyl,  1198 
Clnnamein,   222 
Cinnamene,   1198,    1551 
Cinnamic  acid,   224,    232,   842 

1198,    1450,   1529 
Cinnamic  aldehyde.   3(i3,   813,   842 
Cinnamic  aldehyde,  assay,   363 
Cinnamic  aldehyde,  assay  for,  In 

oil  of  cinnamon,   843 
Cinnamic  ester  of  benzyl,    1198 
Cinnamic  ester  of  ethyl,  1198 
Cinnamic  ester  of  peru-reslno- 

tannol,  222 
Cinnamic  ester  of  phenyl,    1198 
Cinnamic  ester  of  propyl,    1198 
Clnnamodendron  cortlcosum,    1696 
Clnnamoml  cortex.   364 
Clnnamomum,   364 
Clnnamomum  acutum,    364 
Clnnamomum  aromatlcum.  365 
Clnnamomum  burmannl,    15(12 
Clnnamomum  camphora,    274 
Clnnamomum  cassia,   365,   366 
Clnnamomum  culllawan,    365,    1468 
Cinnamomum  lnners.   865 
Clnnamomum  klamis,  365,   1562 
Clnnamomum   laurelrll    (note),   364 
Cinnamomum   nltldum,    888 
Clnnamomum   obtusifolium,    365 
Clnnamomum  ollverl,   1594 
Cinnamomum  pnuclflorum,   365 
Clnnamomum   pedatlnervlum,   365 
Clnnamomum   rubrum,    365 
Clnnamomum   saigonlcum,    364 
Clnnamomum  slntoc.   866 
Clnnnmomum   tamala,   .'t(i.r) 

Cinnamomum  verum,  364 

Clnnamomum  xanthoneurum,  1562 
Clnnamomum  zeylanlcum,   364 

Cinnamon  bark,    864,    1480 

Cinnamon,  Ceylon,  3)14 

Cinnamon  chips,    866 

Cinnamon  leaf  oil    (note),    841 

Cinnamon,  oil  of,  841 

Cinnamon,  Saigon,    364 

Cinnamon,  spirit  of,  1174 

Clnnamon-suet,   365 

Cinnamon,  syrup  of,  1814 

Cinnamon,  tincture   of,   1262 

Cinnamon  water,   176 

Cinnamyl  cinnamate,    1551 

Clnnamyl-ecgonlne,    370 

Clnnamyl-ecgonlne   methyl-ester, 
370 

Clnnamyl-eugenol,   1412 

Cinnamyl-tropelne,  213 

Clrclum  arvense,  1451 

Clpo  carnelro,   1385 

Cipo  suma,   1385 

Ore  blanche,  307 

Clre  d'abellles,  307 

Ore  jaune,   307 

Ossampellne,  917 

Clssampelos,    917 

Cissampelos  glaberrlma,  917 

Clssampelos  pareira,  916 

Cistus  cretlcus,  1543 

Cistus  cyprinus,   1543 

Cistus  ladaniferus,  1543 

Cistus  laurifolius,   1543 

Citarln,  1450 

Otraconlc  acid,  27 
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Citral,  813,  835,  852,  1589,  1606 
Citral,  assay  for,  in  oil   of   lemon, 

851 
Citramine,   1515 
Cltras  ferricus,  495 
Citras  kalicus,  994 
Citras  potassicus,  994 
Citras  sodicus,   1144 
Citrate  d'ammoniaque    llquide,    704 
Citrate  de  bismuth,  237 
Citrate  de  bismuth    et    d'ammoni- 
aque, 238 
Citrate  de  caffeine,  254 
Citrate  de  fer  ammoniacal,    496 
Citrate  de  fer  et  d'ammoniaque, 

496 
Citrate  de  fer  et  de  quinine,  501 
Citrate  de  fer  et  de  quinine 

liquide    (note),  501 
Citrate  de  fer  et  de  strychnine, 

504 
Citrate  de  lithlne,    745 
Citrate  de  potasse,  994 
Citrate  de  potasse  llquide,    732 
Citrate  de  sesquioxide  de  fer,  495 
Citrate  de  soude,   1144 
Citrate  ferrique,  495 
Citrate  ferrique  ammoniacal,   496 
Citrate  of  bismuth,     237 
Citrate  of  bismuth  and  ammonium, 

238 
Citrate  of  iron,  495 
Citrate  of  iron    and    ammonium, 

496 
Citrate  of  iron   and  quinia,   501 
Citrate  of  iron  and  quinine,  effer- 
vescent, 1809 
Citrate  of  lithia,  745 
Citrate  of  lithium,    745 
Citrate  of  potash.  994 
Citrate  of  soda,   1144 
Citrate  of  sodium    and    potassium 

(note),  995 
Citrated  caffeine,  254 
Citrates,  tests    for,    1736 
Citrato  cafeico,   254 
Citrato  de  ferro,    495 
Citrato  ferrico,  495 
Citrato  ferrlco-ammonico,    496 
Citrene,  852 

Citric  acid,   25,   693,   1729 
Citric  acid,  saccharated,  1781 
Citric  acid,   syrup    of,    1218 
Citrine  ointment,  1312 
Citro-chloride  of  iron,  tincture  of, 

1818 
Citro-iodide  of  iron,  syrup  of,  1814 
Citromyces  glaber,   26 
Citromyces  pfefferienus,   26 
Citron,   692 

Citronella,  oil    of,    1586 
Citronellal,  813,    835,    852,    1587 
Citronellol,   813,   871 
Citronenol,   851 
Citronensaft,   692 
Cltronensaftsirup,   1230 
Citronensaure,   25 
Citronensaure  ammoniak-fliissig- 

keit,  704 
Citronensauresirup,   1218 
Citronensaure    wismuth-ammoniak- 

losung,   705 
CItronensaures  eisen-chinin,   501 
Citronensaures  eisenoxyd,    495 
CItronensaures  eisenoxyd-am- 

moniak,   496 
Citronensaures  eisenoxyd-am- 

monium,  496 
Citronensaures  eisen-strychnin, 

504 
Citronensaures  elsen-  und   cbinln- 

losung  (note),  501 
Citronensaures  koffeTn,  254 
Citronensaures  lithium,  745 
Citronensaures  wismutammo- 

nium,  238 


Citronensaures  wismuth,  237 
Citronensaures  wismutoxyd,  237 
Citronensaures  wismutoxyd- 

ammonium,   238 
Citronenschale,  692 
Citronenschalentinktur,   1275 
Citronensirup,   1230 
Cltronsaure,   25 
Citronsaures  kali,  994 
Citronsaures  natron,   1144 
Cltrophen,   1450 
Citro-phosphate  de  fer    et    de 

soude,   509 
Cltrullus  eitrullus,    1468 
Citrullus  colocynthis,  387 
Cltrullus  vulgaris,  1468 
Citrus,  25 
Citrus  acris,  692 
Citrus  amara,  217,    1590 
Citrus  aurantium,  217,     692,     1590 
Citrus  aurantium,  var.  bigaradia, 

216 
Citrus  bergamia,   1586 
Citrus  bigaradia,  217,    1590 
Citrus  bigaradia    myrtifolia,    217 
Citrus  bigaradia  sinensis,     217 
Citrus  decumana,  217 
Citrus  dulcis,   217 
Citrus  limetta,   692 
Citrus  limonum,   692 
Citrus  medica,  217,    692 
Citrus  vulgaris,  216,    1590 
Civet,  1450 
Civet  cat,   1450 
Civette,   1450 
Claret,  1341 

Clarified  cotton    seed    oil,    848 
Clarified  honey,    775 
Clavalier,   1346 
Clavaria  flava,   1574 
Clavlca  betle,  1413 
Clavica  longum,  963  ' 
Claviceps  purpurea,  447 
Clavo  de  especia,  301 
Clavus  secallnus,  447 
Clearing  nuts,   16G2 
Cleavers,  1500 
Clematine,   1450 
Clematis,  1450 
Clematis  crispa,  1450 
Clematis  erecta,   1450 
Clematis  flammula,   1450 
Clematis  recta,   1450 
Clematis  viorna,    1450 
Clematis  virginiana,   1450 
Clematis  vitalba,  1450 
Clematite,  1450 
Clemens's  solution,  704  (note), 

1802 
Climbing  staff  tree.   1438 
Clinopodium  calamintha,   1562 
Clinopodlum  nepeta,  1596 
Cloralto  idrato,  322 
Cloramlduro  di  mercurlo,   637 
Clorato  di  potassio    993 
Clorldo  formico,  327 
Cloridrato  dl  chinina,  1042 
Cloridrato  di  cocaina,  374 
Cloroformio,   327 
Cloroformo,  327 
Cloruro  amonico,  131 
Cloruro  calcico,  258 
Cloruro  de  apomorflna,   159 
Cloruro  de  calcio,    258 
Cloruro  de  oro  e  di  sodio,    219 
Cloruro  ferrico,  494 
Cloruro  mercurio,   617 
Cloruro  mercurioso   subllmado,    623 
Cloruro  sodico,   1142 
Cloruro  zincico,  1351 
Clotbur,   1699 
Cloud  berry,  1068,  1634 
Clous  aromatiques,   301 
Clous  de  girofle,   301 
Clove  bark,  1450 
Clove  nutmeg   (note),  797 


Clove  pink,   1472 

Cloves,  301,   839 

Cloves,  infusion   of,   653 

Cloves,  oil   of,   839 

Club  moss,   750 

Clutia  cascarilla,  304 

Clutia  eluteria,  304 

Clutterbuck's  elaterin,  433 

Cnicus,  1451 

Cnicus  arvensis,   1451 

Cnicus  benedictus,  1439 

Coal  fish,   856 

Coal  gas   liquor,    130 

Coal  naphtha,  233 

Coal  oil,   1607 

Coal  tar,   1451 

Coal  tar    creosote,   402,   926 

Coal  tar,  gases  from,  1451 

Coal  tar,   liquids  from,   1451 

Coal  tar,   prepared,   966 

Coal  tar    saponine,   728 

Coal  tar,  solids  from,   1451 

Coal  tar,  solution  of,   728 

Coarse  gamboge,  273 

Cobalt,  1451 

Cobalt  arsenate,   1451 

Cobalt  bloom,   1451 

Cobalt  blue,   1451 

Cobalt  chloride,   1451 

Cobalt  erythrine,   1451 

Cobalt  glance,  1451 

Cobalt  sulpharsenate,  1451 

Cobalt  sulphocyanate,   1451 

Cobaltous  nitrate    test    solution, 

1708 
Oobre,  414 
Cobweb,   1451 
Cocfr,  368 

Coca  and  guaraua,  elixir  of,  1785 
Coca,  aromatic  wine  of,  1821 
Coca,  assay   of,    371 
Cocabliitter,   368 
Coeacetin,   371 
Cocacitrin,   371 
Coca  del   Peru,  368 
Coca,  elixir  of,  1785 
Cocaflavin,   371 
Cocaflavitin,   371 
Coca,  fluidextract  of,   534 
Coca,   Huanuco,   368 
Coca,  Java,  369 
Coca    leaves,  368 
Coca,  Truxillo,   368 
Coca,   wine  of,   1336 
Cocse  folia,  368 
Cocain,   373 
Cocaina,  373 

Cocainffi  hydrochloras,  374 
Cocainre  hydrochloridum,  374 
Cocaine,  370,   373 
Cocaine,  373 
Cocaine  borate,  374 
Cocaine,  disks   of.    689 
Cocaine  hydriodide,   374 
Cocaine  hydrochlorate,  374 
Cocaine  hydrochloride,   374 
Cocaine,  hypodermic    injection    of, 

658 
Cocaine,  lozenge    of    krameria    and, 

1301 
Cocaine  ointment,   1308 
Cocaine,  oleate  of,  822 
Cocainhydrochlorid,  374 
Cocainoleat,   822 
Cocainoleatsalbe,   1308 
Cocainpliittchen,  689 
Cocainum,   373 

Cocainum    hydrochloricum,  374 
Cocainum    oleicum,  822 
Cocamine,  370 
Cocaose,  370 
Cocatannic  acid,  370 
Cocawein,  1336 

Cocayl-ecgonine    methyl    ester.    370 
Coccerin.   377 
Coccionella,  375 


1852 


Index. 


Coccognln,  781 
Coccoloba  uvifera,  682 
Cocculin,  943 
Cocculus,  1451 

Cocculus  chondrodendron,    916 
Cocculus  coeba  (note),  916 
Cocculus  Indicus,  943,  1451 
Cocculus  Indicus,  tincture  of,  1452 
Cocculus  lacunosus,   1452 
Cocculus  levanticus,   1452 
Cocculus  palmatus,  284,  043 

(note) 
Cocculus  plukenetli,   1452 
Cocculus  suberosus,   1451 
Cocculus  toxiferus,   lti'.i? 
Coccus,  375 
Coccus  cacti,  375 
Coccus  ceriferus    (note),    307 
Coccus   illcls.   375 
Coccus   lacca.    1543 
Cochenille.   375 
Cochenilletiuktur.    1203 
Cochia  pills.  MS,  1808 
Cochilsapote,   1433 
Cochineal,   375 
Cochineal,  cake,  376 
Cochineal   color.   1799 
Cochineal  i «-st  solution,  1714 
Cochineal,  tincture  of,  1283 
Cochlnilln.   370 
Co.  hinilla.  875 
CocMnllla  jaspeada.  376 
Cochinilla    renegrida.   .'',70 
Cochlearla,  1452 
Cochlearla  armora.-la.    1!»4 
Cochlearla  oflicinalis,    1452 
Cochlearla  rustlcana.    184 
Coclllana   bark.   1452 
Coclmlento.   4  2" 
Codnle  add,   1588 
Cocklebnr,  1888 
Cockspur  rye,  447 
Cocoa.  882 
Cocoa  butter.   881 
t'o.oaimt    butter.    1587 
Co.oiiiiut    oil,    15ST 
Cocoanut  oil  group.   807 

Cocoallllt     tier.     1587 

Coconut,  oil    of,    1687 
Coconut    tree.     15^7 
Coco-olein.    1587 
Coco-stearin,   1587 

nuclfera,  ir>87 
Cod.  commoi 
Cod  liver  oil,  85(1 
Cod   liver  oil    and    ferrous   Iodide 

(note),  860 
Cod   liver  oil.   emulsion     of,     440 
Cod  liver  oil,  glyeonln    emulsion 

of   (note),  860 
Cod  liver  oil,  phosphorlzed    (note). 

860 
Cod  liver  oil,  preparation    of,    857 
Cod   liver  oil   with  calcium  and 

sodium  phosphates,  emulsion  of, 

17i»2 
Cod  liver  oil   with  calcium   lacto- 

phosphate,  emulsion  of,  17'.'2 
Cod  liver  oil  with  calcium   phos- 
phate, emulsion  of,  1702 
Cod  liver  oil   with  extract  of 

malt,  emulsion  of,  1702 
Cod  liver  oil   with    hypophosphites, 

emulsion  of.  446 
Cod  liver  oil   with  lactophosphate 

of  lime   (note),  860 
Cod  liver  oil  with   lactophosphate 

of  lime,  emulsion  of,  171)2 
Cod   liver  oil   with  phosphate  of 

lime,  emulsion  of,  1792 
Cod  liver  oil   with  phosphates  of 

lime  and  soda,  emulsion  of,  1792 
Cod  liver  oil  with  quinine,  861 
Cod  liver  oil   with  wild  cherry, 

emulsion  of,  1792 
Cod  oil,  856 


Codaga  pala,  1699 

Codeia,  378 

Codeln,  378 

Codeina,  377,    894 

Codeinae  phosphas,  379 

Codeinae  sulphas,  380 

Codeine,  377,    894 

Codeine  phosphate,  379 

Codeine  sulphate,  380 

Codeine,  syrup  of,  1222,  1814 

Codelnum,  378 

Codelnum  phosphorlcum,    879 

CodeTnum  sulfuricum,   380 

Codol,  1630 

Codonopsis  tangshen,   1602 

Ccelocline,  1452 

Caelocline  polycarpa,   1452 

Cceruleln.   772,    l.V.tl 

Caerulignol-propyl-guaiacol     (note), 

403 
Coerulln,  811 

Coffea  arables.   252.  1452 
Coffea   llberica,    1452 
Coffee,  1452 
Coffee    fat,   1453 
Coffee,  syrup  of.  1454,   1814 
Coffee-tree,    1512 
Coffee-tree,   California.      1057 

Co ffei num.  citricum   efferveecena, 

255 
Coffeo  phenol,   1426 
Cognac.    1170 

Cognac,  oil  of.  1170 

Cohesion    ligures    In    testing    liquids 

(note  i.  888 
Cohotatlon,  B18 

Coke,   202 

Cola  acuminata,   154  1 

Cola  de  pernio,   1521 

Colaiiiirn   nigrum.    1650 

Colchicine,  384 
Colchld  romtu,  880 
Colchld   radix.   880 
Colchld  semen.  881 
Colchld  Bemina,   381 
Colchldn,  384 
Coichldna, 

Colchicine.    382.    384 
Colchicine     salicylate,    3H4 
ColchlclBlc  acid,   3S4 
Colchlcum  autumnale.   880,    881, 

1515 
Colchlcum    conn.     880 
Colchlcum  corn,   assay    of.    382 
Colchlcum   corm,  extract    of,    472 
Colchlcum,  extract    of.   472 
Colchlcum   root,   380 
Colchlcum   root,  lluld   extract    of 

(note  i.    525 
Colchlcum   root,  wine  of    (note), 

1336 
Colchlcum    seed,    381 

Colchlcum  seed,  assay    of,    888 
Colchlcum  seed,  riuidextract    of, 

535 
Colchlcum  seed,  tincture    of.    1263 
Colchlcum  seed,  wine   of,    1888 
Colchlcum   varlegatum.     1515 
Colchlcum,  vinegar  of  (note),  11 
Colchlcum   wine.   1336 
Colcothar,  70,  512 
Cold  bath,   167 
Cold  cream,  1305 

Cold  process  for  soap   (note),  1089 
Colemanite,  23,  1132 
Cole's  dinner  pill,  1807 
Colic  root,   1374,    1473,    1549 
Colla  dl  pesce,   1521 
Colla  plsclum,   1521 
Collargol,   1648 
Colle  de  flandre  purifiee,  576 
Colle  de  polsson,  1521 
Collidlne,  1622,   1680 
Collinsonia,  1454 
Collinsonia  canadens'5,   1454 
Colllnsonle,   1454 


Collodio,  384 
Collodio  elastico,  386 
Collodion,  384,  1729 
Collodion  au  tannin,  387 
Collodion,  belladonna    (note),   385 
Collodion,  henzoinated    (note),   386 
Collodion,  blistering,   386 
Collodion  cantharid'<§,  386 
Collodion,  cantharidized,  386 
Collodion,  caustic,  385 
Collodion,  compound  sallcylated 

1782 
Collodion,  corn,  385  (note),  1782 
Collodion  cotton,   1030 
Collodion,  croton  oil,  386  (note), 

1782 
Collodion  eiastique,  386 
Collodion,  ferruginous,   385 
Collodion,  flexible,  386 
Collodion,  glycerized,  387 
Collodion,  iodized,  385,  1782 
Collodion,  Iodoform,  385   (note), 

1782 
Collodion,  oil  of  cade,  836 
Collodion,  styptic,  387 
Collodion  styptlque,    387 
Collodion  vesicant,   386 
Collodlum,  384 
Collodlum  cantharldale,   386 
Collodlum  cantharldatum,    386 
Collodlum  elasticum,  386 
Collodlum  flexile,    386 
Collodlum  haemostatlcum,    387 
Collodlum  lodatum,  1782 
Collodlum   lodoformatum,    1782 
Collodlum  salicy  latum    composlt  urn. 

1782 
Collodlum  styptlcum,  387 
Collodlum  tlglll,   1782 
Collodlum  veslcans,    386 
Colloidal   bismuth   oxide.    1415 
Colloidal  mercury,    1621 
Colloidal  sliver.    184,    1848 
(olloldales  quecksllber,    1521 
Colloxylln,   1080 
Colocasla  antlquorum,   1561 
Colocaau  esculenta,  1888 

Colocynth,   387 

Colocynth  and  hyoscyamus,  pills 

of,  1808 
Colocynth  and  podophyllum,   pills 

Of,     1M  IS 

Colocynth,  compound    extract     of, 

474 
Colocynth,  compound   pill    of,   955 
Colocynth,   extract    of.    473 
Colocynth,  Persian,  388 
Colocynth,   pills  of,  compound, 

1808 
Colocynth    pulp,  387 
Colocynth,  Turkish,  388 
Colocyntheln,  380 
Colocynthldls  pulpa,  387 
Colocynthln,  388 
Colocynthls,  387 
Colocynthltln,  388   (note),  1554 
Colodion,   384 
Colodlon  elastico,  386 
Colofonla,  1050 
Cologne,  1454 
Cologne  Bplrit,   109 
Colombia  Ipecac,  672 
Colombo,  264 
Colophene,   878,    1241 
Colophone,  1050 
Calophonlum,  1050 
Colophony,   1050,  1246 
Coloqulnte,  387 
Coloqulntenapfel,  387 
Coloqulntlda,  387 
Coloquintlde,  387 
Color  reactions  of  opium  bases, 

901 
Colorado  beetle,   1604 
Colorado  cough   root,   1549,   1598 
Colorado  mountain  sage,    1399 
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Colorado  potato  beetle    (note), 

284 
Colorado  quebracho,  1625 
Colorless  hydrastis,    593,    644 

(note) 
Colorless  tincture  of  iodine  (note), 

1272 
Coltsfoot,  1685 
Colt's  tail,  1479 
Colubrina,  1454 
Columbia  angustura    bark    (note), 

417 
Columbian  spirit,  1569 
Columbic  acid,  265 
Columbin,  265,  916   (note) 
Columbine,  1394 
Columbo,  264 
Columbo,   American,    1496 
Columbo,  false,  265 
Columbo    wood,  265 
Columbrina  reclinata,  1454 
Colutea,  1454 

Colutea  arborescens,  1111,  1454 
Coluteic  acid,  1454 
Colza,  oil  of,  1587 
Combretum  micranthum,   1541 
Comenic  acid,  902 
Comfrey,   1665 
Commelina,  1455 
Commelina  communis,   1455 
Commelina  tuberosa,   1455 
Commercial  bebeerine   sulphate, 

1409 
Commiphora,  1455 
Commiphora  abyssinlca,   799 
Commiphora  berryi,  1455 
Commiphora  myrrha,  799 
Commiphora  opobalsamum,   800 

(note),   1405 
Commiphora  playfairli,  800 
Commiphora  roxburghiana,   1409 
Commiphora  schimperi,  799 
Commiphora  siraplicifolia,   800 
Common  agrimony,    1372 
Common  bead  tree,   1404 
Common  bean,  1610 
Common  brake,   1403 
Common  bugle,   1373 
Common  cod,   856 
Common  elder,  1080 
Common  English  sorrel,   1634 
Common  European  alder,   1376 
Common  European  ash,   1496 
Common  European  birch,  1413 
Common  European  centaury,    1439 
Common  European  holly,   1524 
Common  European  myrtle,   1576 
Common  European  yew-tree,   1669 
Common  false    pareira,    916 
Common  fennel,  568 
Common  frankincense,   1242 
Common  ginger,  1362 
Common  groundsel,   1646 
Common  houseleek,  1645 
Common  hydrangea,   1519 
Common  lilac,  1665 
Common  mallow,  1558 
Common  manna,    764 
Common  milkweed,   1400 
Common  motherwort,   1548 
Common  pepper,  962 
Common  pitch,  1246 
Common  rue,   1635 
Common  sago,  1638 
Common  scurvy-grass,  1452 
Common  silk-weed,   1400 
Common  soap,   1089 
Common  spleenwort,  1403 
Common  toadflax,   1549 
Common  valerian,  1322 
Common  virgin's  bower>  1450 
Common  white  jasmine,   1588 
Common  white  lily,  1549 
Common  winter  cherry,   1613 
Common  yellow  soap,  1090 
Comocladia  integrifolia,  1507 


Comosic  acid,  1573 
Compass  plant.  1674 
Composition  powder,  1810 
Compound  acetanilid  powder,    1022 
Compound  anise  powder,  1810 
Compound  bismuth  lozenge,    1300 
Compound  calomel  pill,  958 
Compound  camphor  cerate,  1782 
Compound  cathartic  elixir,  1784 
Compound  cathartic  pills,  954 
Compound  chalk  powder,   1024 
Compound  croton  oil  liniment, 

1798 
Compound  decoction  of  aloes,  422, 

1783 
Compound  digestive  elixir,  1786 
Compound  effervescing  powder, 

1024 
Compound  elixir  of  blackberry, 

1790 
Compound  elixir  of  buchu,  1783 
Compound  elixir  of  cascara  sa- 

grada,   1790 
Compound  elixir  of  celery,  1783 
Compound  elixir  of  chloroform, 

1784 
Compound  elixir  of  corydalis,  1785 
Compound  elixir  of  crampbark, 

1791 
Compound  elixir  of  orange,  1821 
Compound  elixir  of  pepsin,   1786 
Compound  elixir  of  quinine,  1784 
Compound  elixir  of  quinine  and 

phosphates,   1790 
Compound  elixir  of  stillingia,   1791 
Compound  elixir  of  tar,  1789 
Compound  elixir  of  taraxacum, 

1791 
Compound  elixir  of  viburnum 

opulus,  1791 
Compound  essence  of  vanillin,  1819 
Compound  extract  of  colocynth, 

474 
Compound  fluidextract  of  buchu, 

1794 
Compound  fluidextract    of    sarsa- 

parilla,  559 
Compound  fluidextract  of  stil- 
lingia, 1796 
Compound  infusion  of    gentian, 

652 
Compound  infusion  of  gentian, 

stronger,  1797 
Compound  infusion  of  orange 

peel,  652 
Compound  infusion  of  rose,  656, 

1797 
Compound  infusion  of  senna,  657 
Compound  iron  mixture,  782 
Compound  laxative  pills,  958 
Compound  lead  suppositories, 

1214 
Compound  licorice  powder,   1025 
Compound  liniment    of    camphor, 

696 
Compound  liniment    of    mustard 

(note),   699 
Compound  liniment  of  opium,  1798 
Compound  mercury  ointment,   1312 
Compound  mixture  of  chloroform 

and  cannabis  indica,  1804 
Compound  mixture   of   glycyrrhiza, 

783 
Compound  mixture  of  rhubarb, 

1805 
Compound  mixture  of  senna,    784 
Compound  oil  of  hyoscyamus,  1806 
Compound  ointment    of    subacetate 

of  lead,  314 
Compound  pancreatic  powder,  1810 
Compound  pill  of  asafetida,  957 
Compound  pill  of  colocynth,  955 
Compound  pill  of  galbanum,    957 
Compound  pill  of  gamboge,    954 
Compound  pill  of  mercurous 

chloride,  958 


Compound  pill  of  soap,    959,    961 
Compound  pill  of  urginea,   1687 
Compound  pills  of  aloes  and  podo- 
phyllum, 1807 
Compound  pills  of  aloin,  1807 
Compound  pills  of  aloin,    bella- 
donna and  strychnine,  958,  1807 
Compound  pills  of  antimony 

(note),  958 
Compound  pills  of  colocynth,  180S 
Compound  pills  of  iron    (note), 

956 
Compound  pills  of  rhubarb,  960 
Compound  powder  of  acacia,  1808 
Compound  powder  of  almonds, 

1022,     1809 
Compound  powder  of  bayberry, 

1810 
Compound  powder  of  catechu, 

1024,  1809 

Compound  powder  of  cinnamon, 

1023 
Compound  powder  of  elaterin, 

1025,  1296 

Compound  powder  of  glycvrrhiza, 

1025 
Compound  powder  of  iodoform, 

1810 
Compound  powder  of  ipecac.     1026 
Compound  powder  of  ipecacuanha, 

1026 
Compound  powder  of  jalap,  1026 
Compound  powder  of  kaladana 

1538 
Compound  powder  of  kino,  1027, 

1810 
Compound  powder  of  morphine, 

1027 
Compound  powder  of  opium.    1027 
Compound  powder  of  pepsin,  1810 
Compound  powder  of  rhubarb, 

1027 
Compound  powder  of  scammony. 

1028 
Compound  powder  of    tragacanth, 

1028 
Compound  resorcin  ointment,  1820 
Compound  rosin  cerate,    315 
Compound  salicylated  collodion, 

1782 
Compound  scammony  pills,    961 
Compound  solution  of  chlorine, 

709 
Compound  solution  of  cresol.    710 
Compound  solution   of  hypophos- 

phites,  1800 
Compound  solution  of  iodine.     723 
Compound  solution   of  sodium 

borate,  1802 
Compound  solution  of  sodium 

phosphate,  739 
Compound  solution  of  zinc  and 

aluminum,  1803 
Compound  solution  of  zinc  and 

iron,  1803 
Compound  spirit  of  cardamom, 

1812 
Compound  spirit  of  ether,   1164 
Compound  spirit  of  horseradish, 

1172 
Compound  spirit  of  juniper,  1177 
Compound  spirit  of  lavender,    1275 
Compound  spirit  of  orange.     1173 
Compound  squill  pill,  961 
Compound  sulphur  ointment.   1820 
Compound  syrup  of  actsea,  1813 
Compound  syrup  of  asarum,  1813 
Compound  syrup  of  black  cohosh, 

1813 
Compound  syrup  of  Canada  snake- 
root,  1813 
Compound  syrup  of  chondrus.  1S14 
Compound  syrup  of  cimicifuga, 

1813 
Compound  syrup  of  horse-radish 

(note),   195 
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Compound  syrup  of  hydrochloro- 

phosphates,  1815 
Compound  syrup  of  hypophos- 

phites,   1227 
Compound  syrup  of  Irish  moss, 

1814 
Compound  syrup  of  morphine.  1815 
Compound  syrup  of  phosphate    of 

iron   (note),  509 
Compound  syrup  of  phosphates, 

1816 
Compound  syrup  of  phosphates 

with  quinine  and  strychnine, 

1815 
Compound  syrup  of  rhubarb  and 

potassa,   1816 
Compound  syrup  of  sarsaparilla, 

1233 
Compound  syrup  of  senna,  1817 
Compound  syrup  of  squill,    1234 
Compound  syrup  of  stillingla, 

1182   (note),  1817 
Compound  syrup  of  white  pine, 

1816 
Compound  tar  ointment,  1820 
Compound  tar  plaster,  1792 
Compound  tincture  of  benzoin, 

1256 
Compound  tincture  of  camphor, 

1281 
Compound  tincture  of    cardamom, 

1259 
Compound  tincture   of   chloroform 

and    morphine.    1260 
Compound   tincture  of  cinchona. 

12(12 
Compound  tincture  of  coal    tar, 

728 
Compound  tincture  of  cudbear, 

1819 
Compound   tincture  of  gambir, 

12(17 
Compound   tincture  of  gentian, 

1268 
Compound  tincture   of  green   soap. 

1ST.) 
Compound   tincture  of  gualn 
Compound   tincture  of  iodine 

(note).    1271 
Compound  tincture  of  jalap.  680 

iiiohM.    1818 
Compound   tincture  of  kino.   1810 
Compound  tincture  of  lavender, 

1275 
Compound   tincture  of   Peruvian 

bark.    12(12 
Compound   tincture  of   rbubnrb, 

1285 
Compound  tincture  of  senna.    1287 
Compound   tincture  of  vanillin, 

1819 
Compound  tincture  of  viburnum, 

1820 
Compound  tincture  of  zedoary, 

1  820 
Compound  wine  of  orange,  1821 
Compressed  pills,  952 
Compressed  sponge.  1812 
Compressed  yenst.   1700 
Comptonia.  1465 
Comptonla  asplenlfolla.    1455 
Comptonia  peregrina.  1455,  1570 
Conamarine    (note),   805 
Concentrated  compound  solution 

of  sarsaparilla.   785 
Concentrated  emulsion  of  almonds. 

445 
Concentrated  phosphoric  acid.    58 
Concentrated  solution  of  ammo- 
nium acetate,  1799 
Concentrated  solution  of  andro- 

graphis,   1385 
Concentrated  solution  of  aristo- 

lochia.    1398 
Concentrated  solution  of    berberis, 

1  112 


Concentrated   solution   of   calumba. 

708 
Concentrated  solution  of    chiretta. 

708 
Concentrated  solution    of    coscin- 

ium,  1463 
Concentrated  solution  of  cus- 

parla.   711 
Concentrated  solution  of  krameria, 

724 
Concentrated  solution  of  quassia, 

734 
Concentrated  solution  of   rhubarb, 

734 
Concentrated  solution  of  senega. 

735 
Concentrated  solution  of   senna, 

735 
Concentrated  solution  of   serpen- 

taria.   736 
Concentrated  solution  of   tino- 

spora.   1678 
Concentrated  solution  of    toddalia, 

1681 
Conchairamine.    351 
Conchinlne,  B5S 
Concrete  oil  of  nutmeg,    798 
Concrete  oil  of  wine.   828 
Concusconlne.   851 
Condurangin,   i486 
Condurango,  1455 
Condurango  bianco.   1455 
Condys  fluid,    14  55 
Conessl  bark.   1699 
Conessine,   1699 
Confoctlo  amygdala\    "!■  22 
Confeetlo  aromatlcn,    .,'.»!     (note). 

1024 
Confeetlo  anrantll   corticis     (note), 

392 
Confeetlo   Damocratis    (Mlthrlda- 

tlunn    (note).    MM 
Confeetlo  opll   (note  l,  898 
Confoctlo  plperh 
Confeetlo  rosn\  888 
Confeetlo   ros.T  gallhue,    380 
Confeetlo  seium- 
Confeetlo  sulphurls.   .".HI 
Confection  aromatique  (note), 

891 
Confection  of  almond,  1022 
Confection  of  opium    (notei. 

892 
Confection  of  orange  peel)    21*. 

892   (note) 
Confection   of   pepper.   :'.8o 
Confection  of  rose.    889 
Confection  of  senna,    890 
Confection  of  sulphur.   301 
Confectlones,  891 
Confections,   391 
Congo   root.    1C22 
Conhydrine.   :',04 
Conlferln,   1244   (notei,  1324. 

1327 
Conifervl  alcohol.   1324 
Conli  folia,   392 
Conii   fructus.   892 
Conllc  acid,  898 
Coniine,   393,  1449.  1584 
Coniine  hydrochloride,    396 
Conine.  393 
Conium,  392 
Conium.  assay  of.  394 
Conium,  extract   of    (note),    468 
Conium,  fluidextract   of,    536 
Conium,  juice  of,  1199 
Conium  maculatum.  146,  302 
Conium  ointment,  1308 
Conium  root    (note),    395 
Conium  seed,  392 
Conium.  tincture   of.    1264 
Connarus,  1455 
Connarus  africanus,  1455 
Connarus  guianensis,  1455 
Conopholis  americana,    1500 


Conquinamine,  351 
Conserva  amygdalarum.     1022 
Conserva  aurantii    (note).   302 
Conserva  rosarum.   888 
Conserve  d'amandes,   1022 
Conserve  d'ecorce   d*orange    (note), 

392 
Conserve  de  rose,   389 
Conserve  de  rose   rouge,    389 
Conserven,  391 
Conserves,  391 
Consolicin.    1470 
Consolidin,   1470 
Consoude,   1665 
Constantinople  opium    (note), 

891 
Consumptive's  weed.    452 
"  Contact   process  "   sulphuric   acid 

69 
Contra  capltano,   1115 
Contrayerba.    1455 
Contrayerbine.    1456 
Contrayerva,   1455 
Contrayerve,  1455 
Contre-poison  de    l'arsenic,    506 
Convalarla.  396 
Convallamaretin,  896 
Convallamarin.   896 
Convallaretin.   396 
Convallaria,  396,   1456 
Convallaria  flowers,   fluidextract 

of,  1794 
Convallaria  majalis,  396 
Convallaria  multlflora.   1456 
Convallaria   polygonatum,    1456 
Convallarln.   B96 
Convolvulin.   677.    1610 
Convolvulinlc  acid,    <!77 
Convolvullnollc  acid,   677 
Convolvulus.  1456 
Convolvulus  althaM>idps.    1101 
Convolvulus   hodoraceus.    1010 
Convolvulus  jalapa,   <>7."> 
Convolvulus  orizabensis    (note), 

678 
Convolvulus  panduratus,    1446 
Convolvulus  scammonia,    1098| 

1099 
Convolvulus  scoparlus,  871 
Copahu,  897 
Copaiba.    307.   84  3 
Copaiba.  African    (note).    400 
Copaiba,  mass    of    (notei.    308 
Copaiba   mixtures,    1804 

Copaiba,  oil  of,  843 

Copaiba,  red    (note),   400 
Copaiba,  resin  of  (notet,  3!)!) 
Copaifera  bevrlchii.    398 
Copalfera  bijuja,  898 
Copaifera  cordlfolia.   308 
Copalfera  coriaeea.   308 
Copaifera  gorskiana,    14  57 
Copaifera  guianensis.    .'',08 
Copaifera  gulbourtiana.   1456 
Copalfera  Jacquinl,   307 
Copalfera  jussieui,   308 
Copaifera  langsdorfiii,    398 
Copaifera  lansdorfli,  307 
Copaifera  laxa,  398 
Copaifera  martii,  308 
Copaifera  multljuga.   308 
Copalfera  nitida,  398 
Copalfera  oblonglfolia,   398 
Copalfera  officinalis,  397 
Copaifera  sellowii,  398 
Copaiva,   307 
Copaivabalsam,   397 
Copaivafil,  843 
Copaiva-pillen    (note),    398 
Copaivlc  acid,  399 
Copal,   1450 
Copalchi  bark,  303 
Copalm  balsam.   1551 
Copernicia  cerifera.  310.  1431 
Copi   cotta.   1452 
Copper,  414,    1729 
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Copper  acetate,   1457 

Copper  aminonio-sulphate,  1458 

Copper  arsenlte,  1459 

Copperhemol,  1518 

Copper  iodide,  1450 

Copper,  metallic,  1708 

Copper  nitrate,   1459 

Copper  nucleinate,  1459,    1583 

Copper  oleate    (note),   821 

Copper  oxide,   black,  1459 

Copper  oxyacetate,   1729 

Copper  oxycarbonate,   1421,  1572 

Copper  oxychloride,   1421 

Copper  phenolsulphonate,    1459 

Copper  subacetate,    1457 

Copper  sulphate,  412,   1729 

Copper  sulphate  pencils,  414 

Copper  sulphocarbonate,  1459 

Copper,  tests   for,    1736 

Copperas,   511 

Coptide,   1459 

Coptine,   1459 

Coptis,  1459 

Coptis  anemoncefolia,    1459 

Coptis,  fluidextract  of,  1795 

Coptis  teeta,  643   (note),  1459 

Coptis  trifolia,   1459 

Coptosapella  flavescens,    1398 

Coque  du  levant,  1451 

Coquelicot,   1065 

Coqueluchon,  89 

Coqueret,  1613 

Corail,   1459 

Corajo,   1613 

Coral,   1459 

Coral    bean,   1658 

Coral-root,   1460 

Coral-shaped    fungi,    1574 

Coral  sumac,    1630 

Coralin,   1479 

Corallin,  1460 

Corallin  red,   1460 

Corallorhiza,  1460 

Corallorhiza  odontorhiza,   1460 

Cordeine,   1460 

Cordia  boissieri,  1383 

Cordial,  aniseed,  1783 

Cordial,  blackberry,  1782 

Cordial,  neutralizing,  1816 

Cordiale  rubi  fructus,  1782 

Cordials,  434 

Cordol.   1460 

Cordyl,   1460 

Coriamyrtin,   1460,  1526    (note) 

Coriander,  401,    843 

Coriander  fruit,  401,    843 

Coriander,  oil  of,   843 

Coriander  seed,   401 

Coriandre,  401 

Coriandri  fructus,    401 

Coriandro,   401 

Coriandrol.  402,  843 

Coriandrum,  401 

Coriandrum  sativum,  401 

Coriaria,  1460 

Coriaria  angustissima,    1461 

Coriaria  myrtifolia,  1111,  1460 

Coriaria  rnscifolia,   1460 

Coriaria  aarmentosa,  1460 

Coriaria  thymifolia.   1461 

C'oriarin,   1460 

Coridine,   1680 

Corindon  granuleux  ferrifgre,   1477 

Corinthian  currants.   1628 

Corinthian  raisins,  1628 

Cork,   1461 

Corn  chamomile.   146 

Corn  collodion,   1782 

Corn  collodion.  Gezow's  (note),  385 

Corn  poppy,   1 065 

Corn  rose,   1065 

Corn  silk,   1348 

Corn  silk,  fluidextract  of.   1707 

Corn  smut.   1688 

Corn  snakeroot,   1479 

Corn  starch,   142 


Cornezuelo  de  centeno,  447 

Cornu,  1513 

Cornu  ustum,   1419 

Cornus,  1461 

Cornus  amomum,   1461 

Cornus  circinata,   1461 

Cornus  circinata,    fluidextract    of, 

1795 
Cornus  florida,   1461 
Cornus,  fluidextract  of,  1795 
Cornus  sericea,  1461 
Cornutinse  citras,  1462 
Cornutine,  449 
Cornutine  citrate,  1462 
Coronilla,  1462 
Coronilla  scorpioides,  1462 
Coronilla  varia,   1462 
Coronillein,   1462 
Coronillin,   1462 
Corrigiola  telephiifolia,    1028 
Corrosive  chloride  of  mercury,  617 
Corrosive  mercuric  chloride,   617 
Corrosive  mercuric  chloride  salve 

mull,  1820 
Corrosive  sublimate,  617 
Corrosive  sublimate  catgut  (note), 

620 
Corrosive  sublimate  cotton   (note), 

620 
Corrosive  sublimate    gauze    (note), 

620 
Corrosive  sublimate    silk     (note), 

620 
Corrosive  sublimate  tablets,  620 
Corroval,   1697 
Corrovaline,   1697 
Corsican  moss,  1499 
Corteccia  de  quercia.  1034 
Corteccla  dell'   angustura.  415 
Corteccia  di  arancio   amaro,    216 
Corteccia  di  frangola,    569 
Corteccia  di  simaruba,   1649 
Cortex  angusturse,   415 
Cortex  aurantii  fructus,  216 
Cortex  aurantiorum,  216 
Cortex  aurantiorum  dulcium,  217 
Cortex  caryophyllata,   1450 
Cortex  cascarillre,   303 
Cortex  china?,  338 
Cortex  chinse  calisayae,  338 
Cortex  china?  regia?,  338 
Cortex  chinas  ruber,  338 
Cortex  cinnamomi  zeylanlci,   364 
Cortex  citri  fructus.  692 
Cortex  coccognidil,  780 
Cortex  condurango,  1455 
Cortex  culilaban,   1468 
Cortex  eluteriae,   303 
Cortex  euonymi,  456 
Cortex  frangula?,  569 
Cortex  granati,   598 
Cortex  mezerei,  780 
Cortex  paraibs?,   1649 
Cortex  pomorum  aurantii,   216 
Cortex  quercus,   1034 
Cortex  thuris,  303 
Cortex  thymeleas,  780 
Cortex  thymiamatis,  1197 
Cortex  ulml  interior,  1303 
Cortex  winteranus,   1695 
Corteza  de  angostura,  415 
Corteza   de  granada,   598 
Corteza  de  la  raiz  d'algodon,    506 
Corteza  de  naranja  amarga,   216 
Corteza  de  naranja  dulce,  217 
Corteza  de  simaruba,  1649 
Corybulbine,   1414 
Corycavamine,   1414 
Corycavlne,   1414 
Corydalia,   1414 
Corydalin,   1414 
Corydaline,   1414 
Corydalis  cava.  1414 
Corydalis.  compound  elixir  of,  1785 
Corydalis,  fluidextract  of,   1795 
Corydalis  formosa,   1414 


Corydalis  nobilis,  1414 

Corydalnobiline,  1414 

Corydine,   1414 

Coryl,   1462 

Corylus,   1462 

Corylus    rostrata,   1462 

Corynanthe  yohimbi,  1701 

Corypha  cerifera,   1431 

Corytuberine,   1414 

Cosaprin.   14G2 

Coscinium,  1463 

Coscinium,  concentrated    solution 

of,   1463 
Coscinium  fenestratum,  265,   643 

(note),  1463 
Coscinium.  infusion   of,    1463 
Coscinium,  tincture    of,    1463 
Cosmoline,  922 
Cosso,  417 
Cotarnine,  898,    899 
Cotarnine  hydrochloride,   1463 
Cotinus  cotinus,   1625 
Coto  bark.   1403 
Coto-coto,   1463 
Coto,  fluidextract  of,  1795 
Coto,  tincture  of,  1818 
Cotoin,  1495,    1696 
Coton  absorbant,  597 
Coton  hydrophile,   597 
Cotone  assorbente,  597 
Cotone  idrofilo,  597 
Cotoneaster  nummularia    (note) 

764 
Cotoneaster  vulgaris,  138 
Cottagers.  423 
Cotton,  corrosive   sublimate    (note). 

620 
Cotton,  iodized,  668 
Cotton,  medicated    (note),    598 
Cotton,  mercerized,  597 
Cotton  oil,  848 
Cottonol,  848 
Cotton,  purified.  597 
Cotton  root  bark,    596 
Cotton  root  bark,    decoction    of 

(note),  527 
Cotton  root  bark,   fluid  extract  of 

(note),  595 
Cotton  seed  blue    (note>,    848 
Cotton  seed    oil,    848 
Cotton  seed  oil    group,    SO 7 
Cotton,  styptic,  1797 
Cotton  wool,  507 
Cotula,  1464 

Cotyledon  umbilicus,    1464 
Cotylet,   1464 
Couch  grass.   1296 
Couleuvr£e  de  Virginie,    1115 
Couleuvrlne,   1417 
Coumaric     acid,   1562,    1681 
Coumarin,   1549,   1562,    16S1 
Coumarouna  odorata,  1681 
Couperose  bleu,  413 
Court-plaster,   1522 
Coury,   1436 
Couso,  417 
Cousso,  417 

Covillea  tridentata,   1511,    1543 
Cowage,  1572 
Cowbane,   1449 
Cowberry,   1320 
Cowdie  resin.   1248 
Cowhage,   1572 
Cow-parsnip.   1515 
Cowrie  resin.   1248 
Cow  tree,  1464 
Coxe's  hive  syrup,   1235 
Crab  orchard  salt,   1464 
Crab's  claws,  1464 
Crab's  eyes,    1464 
Crabstones,   1464 
Cracca  virginiana,  1500     i672 
Craie  de  Briancon,  1238 
Craie  lav€e,  406 
Craie  precipice.  258 
Craie  pr^pan'o.   406 
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Cramp-bark,  1333 

Crampbark,  compound  elixir  of, 
1791 

Cran  de  Bretagne,    194 

Cranberries,  1464 

Cranberry  tree,   1333 

Cranesbill,  582 

Cranesbill   root,   582 

Crane  willow,   1439 

Crataegus  oxyacantha,    138,    1683 

Cravo  da  India,  301 

Crayons,  croton   oil    (note),    887 

Crayons  d'azotate  d'argent,  190 

Crayons  d'azotate    d'argent    mltlge", 
192 

Crazy-weed,   1553,   1658 

Cream  nuts,   1420 

Cream  of  tartar,  985 

Cream  of  tartar,    boric   acid   solu- 
ble,  11.34 

Cream  of  tartar,  soluble,   1133 

Cream-of-tartar    tree,    1369 

Cream  of  tartar  whey,  987 

Creasote,  462 

Creasote,  inhalation    of,   405 

Creasote  water,    176 

Creasotum,  402 

Creeping  clnquefoll,   1621 

Creme  de  soufre,    1204 

Creme  de  tartre.  985 

Creme   froidc.    1306 

Cremor  de  tartaro,  985 

Cremor  tartari,   986 

Cremor  tartari   solubilis.    986 

Cremore  di   tartaro,  985 

Creolin.  1465 

Creolin   cauze,    1466 

Creolin-lodoform,   1406 

Creosal,  140.") 

Creosol.  005.    907 

Creonol  methyl  homocatecbolate 
(note),  403 

Creoeota,  4ou 

Creosote.  402,   907 

Creosote   albuminate.    1465 

Creosote-anytolc,  1898 

Creosote   carbonate.    1  165 

Creosote,  coal    tar,    920 

Creosote  du   goudron   de  bols,   402 

Creosote   Iodide,   1465 

Creosote  mixture.   782 

Creosote  ointment.   1308 

Creosote  oleate,   14  05 

Creosote  phosphate.   1405 

Creosote-salicylic  arid  salve  mull, 
1820 

Creosote  8ulphoricin;ite,    1065 

Creosote  tannate,  1465 

Creosote  tannophosphate,  1405 

Creosote  valerate.   1465 

Creosote  water,   170 

Creosoti  oleas,   1465 

Creosoti   phosphas,   1465 

Creosoti   valeras,  1465 

Creobotide,   1465 

Creosoto,  402 

Creosotum,  402 

Creosotum  albuminatum,   1465 

Creosotum  carbonicum,  1405 

Creosotum  tannicum,  1465 

Cresalols,  1467 

Cresaprol,   1465 

Crescentia,  1465 

Crescent ia   cujete.   1405 

Crescentinic  acid,   1405 

Cresin,  1465 

Cresol.  402,    405,    927,    907 

Cresol-anytole,  1393 

Cresol,  compound    solution    of,    710 

Cresol  iodide,  1465 

Cresol  naphthol.   1405 

Cresol  preparations.  1465 

Cresol  salicylate.   1467 

Cresol  salols,  1467 

Cresol.  saponated  tincture  of.   1818 

Cresol   triiodlde,   1467 


Cresolum,  405 

Cresolum  purum,  405 

Cresotal,  1465 

Cresotic  acid,  1467 

Cresotinic  acid.   1467 

Cresson  de  fontaine,  1577 

Cresson  de  Para,   1660 

Cresyllc  acid,  402.    405 

Creta  laevigata,  406 

Creta  prsecipitata,  258,   406 

Creta  preparada,  406 

Crimea  rhubarb.  1062 

Crisarobina,  335 

Cristaux  de  V£nus,  1457 

Crocetin,  408,  1501 

Crocin,   408 

Crocose,  408,  1501 

Crocosma  aurea     (note),    408 

Crocus,  407 

Crocus  of  antimony,   1391 

Crocus  orientalis,  407 

Crocus  sativus,  407 

Crocus  speciosus,  407 

Cross-wort.   457 

Crotin,  886 

Croton  aromaticus,   15).'! 

Croton  balsamiferum,  304 

Croton   benzoe,   231 

Croton  cascarilla.   303 

Croton  chloral   hydrate,   251 

Croton  eluteria.   30.1 

Croton   lacciferus.    1643 

Croton  lineare.  304 

Croton  malambo,   1557,   1698 

Croton  morifollus,  885 

Croton    nivcus   (note),  30  4 

Croton  oblongifolius,  885 

Croton   oil.    B84 

Croton  oil  collodion,  386  (note), 

1782 
Croton  oil   crayons    (note),    887 
Croton   oil  liniment,  compound, 

1798 
Croton  oil.  liniment  of,  090,  1798 
Croton  pavana,  887 
Croton   persimilis.    886 
Croton  pseudochlna,  303 
Croton   resin,  886 
Croton  selilfeius,   1642 
Croton  sloanei    (note),   304 
Croton   suborosus    (note),   804 
Croton   tiglium,   884 
Crotonlc  acid,    885 
Crotonol,  885 
Crotonolelc  add,  880 
Crotonollc  add  (note),  886 
Crowfoot,  1628 
Crown   aloes.    114 
Crown  bark,  348 
Crude  antimony,   1391 
Crude  calcium  sulphide,    270 
Crude  carbolic  acid   (note),   920 
Crude  chrysarobin.   187 
Crude  licorice,   477 
Crude  malate  of  iron.   1793 
Crude  pyroligneous  acid,  18 
Crude  saltpetre.    1012 
Crude  sulphur,   1204 
Crude  tartar.   985 
Crude  turpentine,   12)2 
Crurln,   1467 
Crushed  flaxseed,  700 
Cryolite,   119,    1129,    1138 
Cryptocarya,  1468 
Cryptocarya  australis,   1408 
Cryptocoryne  spiralis  (note),  671 
Cryptopina,  895 
Cryptopine.   895 
Crvstal  mineral.   1012 
Crystalline,   1387,  1568 
Crystallisirter  griinspan.  1457 
Crystallized  aconitlne,  89 
Crystallized  verdigris.   1457 
Crystals  of  tartar,  985 
Crvstals  of  Venus,   1457 
Cubeb,  410,    844 


Cubeb,  false    (note),  410 

Cubeb,  fluldextract    of,    537 

Cubeb,  oil    of,    844 

Cubeb,  oleoresin  of,  824 

Cubeb,  tincture  of,  1204 

Cubeb,  troches  of,  1300 

Cubeba,  410 

Cubeba  clusii   (note),  410 

Cubeba  officinalis,  410 

Cubeba?,  410 

Cubebae  fructus,  410 

Cubebe,  410 

Cubebic  acid,  411 

Cubebln,  411,   824 

Cubebs,  410 

Cubic  nitre.  1149 

Cuca.  368 

Cuckoo  button,  689 

Cuckooflower,   1431 

Cuckoo's  cap,   89 

Cucumber,  1468 

Cucumber  ointment,   1593 

Cucumber-tree,  1657 

Cucumbers,  spirit  of,   1593 

Cucumis  colocynthis,    387 

Cucumis  melo,   1408 

Cucumis  myrioearpus,   1  )24 

Cucumis  prophetarum,   433 

Cucumis  sativus,   1468,  1593 

Cucurbita,  1468 

Cucurblta  citrullus,  1468 

Cucurbita  lagenarla,    1468 

Cucurbita  maxima,  918 

Cucurbita  occidentalls,  919 

Cucurbita  pepo,  918,   1468 

Cucurbita?  semina    praeparata,    918 

Cucurbltine,  918 

Cudbear,  1552 

Cudbear,  compound  tincture  of, 

1819 
Cudbear,  tincture  of,  1819 
Cudbear,  tincture  of,  compound, 

1819 
Cudweed,  1505 
Cuenca  bark,  348 
Cuichunchulli,  671,  1532 
Cuivre,   414 

Culvre  ammonlacal,    1458 
Culen,   1622 
Culilawan,   1468 
Culver's  physic,  691 
Culver's  root,  691 
Cumarln,  1681 
Cumlc  aldehyde,  813 
Cumila,  1468 
Cumlla  marlana,  1468 
Cumila  origanoldes,   1  )«is 
Cumin,  1468 
Cumin  aldehyde,   1408 
Cumin  des  pr6s,  301 
Cumin,  oil   of,   1468 
Cuminol,   1468 
Curoinum,  1468 
Cumlnum  cyminum,   1468 
Cumol,  1468 
Cumudlne.   1680 
Cunao,   1474 
Cunlla  pulegioides,  609 
Cuprargol,   1469 
Cuprea  bark    (note),  349 
Cuprelne,  351 

Cupressus  sempervirens,   15X7 
Cupressus  thyoides,    1537,    1070 
Cupreum  filum,  414 
Cupri  acetas,   1457 
Cupri  arsenis,  1459 
Cupri   iodidum,   1459 
Cupri  nitras,  1459 
Cupri  oleas   (note),  821 
Cupri  oxidum  nigrum,  1459 
Cupri  phenolsulphonas,    1459 
Cupri  sulphas,  412 
Cupric  ammonium    sulphate    test 

solution,  1708 
Cupric  carbonate,    1420 
Cupric  hydroxide,  1420 
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Cnpric  nitrate,  1459 
Cupric  oxide,    414,    1459 
Cupric  sulphate,   412 
Cupric  sulphate  test   solution, 

1708 
Cupric  tartrate,  alkaline  V.S.,  1716 
Cupric  tartrate  test  solution,   1708 
Cuproaloin,  118 
Cuprol,   1459,    1583 
Cuprous  iodide,  1459 
Cuprous  oxide,  414 
Cuprum,  414 

Cuprum  aluminatum,  414 
Cuprum  ammoniatum,   1458 
Cuprum  oxydatum,  1459 
Cuprum  sulfuricum    ammoniatum, 

1458 
Cuprum  sulfuricum  crudum,   413 
Cuprum  sulfuricum  purum,    413 
Cuprum  sulphuricum,  413 
Cuprum  vltriolatum,  413 
Curacao  aloes,   111 
Curacao  cordial,  1786 
Curacao,  elixir  of,  1786 
Curacao,  spirit  of,  1812 
Curare,  1697 
Curarine,  1557,    1698 
Curcas  multifidus,  1407 
Curcas  purgans,  887,   1406 
Curcin,  1407 
Curcuma,  1469 
Curcuma  angustifolia,    1561 
Curcuma  aromatica,  1701 
Curcuma  longa,  1469 
Curcuma  rotunda,  1469 
Curcuma  zedoaria,  1701 
Curcuma  zerumbet,  1701 
Curcumin,  23,   1469 
Curd  soap,  1092 
Curine,  1698 
Currant  essence,  1497 
Currant  paste   lozenges    (note), 

1297 
Currants,  Corinthian,  1628 
Currie,  1469 
Currier's  sumach,  1460 
Curry  leaves,   1469 
Curry  powder,  1469 
Cuscamidine,  352 
Cuscamine,  352 
Cusconidine,  352 
Cusconine,  352 
Cusparia  angostura,    416 
Cusparia  bark,  415 
Cusparia,  concentrated   solution   of, 

711 
Cusparia  febrifuga,  415 
Cusparia,  infusion  of,   654 
Cusparia  trifoliata,  416 
Cuspariae  cortex,  415 
Cusparidine,  417 
Cusparine,  417 
Cusso,  417 
Cutch,   574,   1435 
Cutol,   1419 
Cutt,  1435 
Cuttlefish,  1469 
Cuttlefish  bone,   1469 
Cutweed,  1498 
Cyanchum,  1691 
Cyaneisenkalium,    1001 
Cyanhydric  acid,   39 
Cyanide  gauze   (note),   1361 
Cyanide  of  mercury,  1564 
Cyanide  of  potassium,   996 
Cyanide,  silver,  187 
Cyanides,  tests  for,   1736 
Cyankalium,  996 
Cyanogen,  43 
Cyansllber,  187 
Cyanure  d'argent,  187 
Cyanure  de  potassium,    996 
Cyanuret  of  potassium,  996 
Cyanuret  of  silver,  187 
Cyanuretum  ferroso-potassicum, 

1001 

(117) 


Cyanuretum  kalicum,  996 

Cyanuretum  potassicum,  996 

Cyanwasserstoffsaure,  39 

Cycas  circinalis,  1637 

Cycas  revoluta,  1637 

Cyclamen,  1470 

Cyclamen  europaeum,  1470 

Cyclamin,   1036,   1470 

Cyclamiretln,  1470 

Cyclopia  genistoides,  1670 

Cyclopia  latifolia,   1670 

Cyclopia  sessiliflora,  1670 

Cyclopia  subternata,  1670 

Cyclopln,   1670 

Cydonia  vulgaris,  1470 

Cydonin,  1470 

Cydonium,  1470 

Cymene,  305,  812,  846    878,  884, 

1366,    1468,    1571 
Cyminum,   1468 
Cymol,   1596 
Cynanchum,  1110 
Cynanchum  acutum,  1101 
Cynanchum  monspeliacum,   1101 
Cynanchum  oleaefolium,  1110 
Cynara,  1470 

Cynara  cardunculus,  1470 
Cynara  scolymus,  1470 
Cynips  gallae    tlnctoriae,    572 
Cynips  quercflsfolil,   573 
Cynips  tinctoriae,  572 
Cynoctonine   (note),  90 
Cynoglossine,  1470 
Cynoglossum,  1470 
Cynoglossum    officinale,    1470 
Cypress,  oil  of,  1587 
Cypripedin,  420 
Cypripedium,  419 
Cypripedium  acaule,  419 
Cypripedium,  fluidextract    of,    537 
Cypripedium  hirsutum,  419 
Cypripedium  parvlflorum,    419 
Cypripedium  pubescens,  419 
Cypripedium  reginae,   419 
Cypripedium  spectabile,   419 
Cystin,  1399 
Cystogen,  610 
Cytisine,  1406,  1471,  1686 
Cytisus,  1471 
Cytisus  laburnum,    1471 
Cytisus  scoparius,  1103 
Cytisus  sphaerocarpus,    1630 


Dachwurz,  1646 

Dacrydlum  cupressinum,    1632 

Daemonorops  draco,   1475 

Daffodil,   1577 

Daggett,  1414 

Daisy  fleabane,  1479 

Dajaksh,  1397 

Darby's  carminative,   1804 

Dalmatian  insect    powder,    1529 

Damara  turpentine,   1248 

Damiana,   1471 

Damiana,  elixir  of,  1791 

Dammara  orlentalls,   1456 

Dammarls  australis,  1510 

Danain,  1472 

Danais,  1472 

Danais  fragrans,  1472 

Dandelion,  1240 

Dandelion  root,  1240 

Daniella  thurlfera,  1594 

Dantzic  potash,  991 

Daphnandra,  1472 

Daphne  alplna,  780 

Daphne  gnldlum,  780 

Daphne  lanreola,  780 

Daphne  mezereum,  780 

Daphnetln,  781 

Daphnldlum  cubeba    (note),    410 

Daphnin,  780 

Dark-brown  cod  liver  oil,  858 

Darnel,  1553 


Darutyne,  1646 
Date-plum,  1474 
Dattelpflaumen,   1474 
Datura  alba,   1183 
Datura  arborea,  1475 
Datura  cornigera,    1475 
Datura  fastuosa,   1182    (note), 

1183 
Datura  ferox,  1183 
Datura  leaves    (note),   1182 
Datura  metel   (note),  1182 
Datura  seeds  (note),  1182 
Datura  stramonium,  227,  1182 
Datura  tatula,  1182 
Daturae  folia    (note),   1182 
Daturae  semina   (note),  1182 
Daturic  acid,  1183 
Daturine,  227,    1183 
Daucus  carota,  1431 
Dead  hog  grease,  94 
Dead-tongue,   1584 
Deadly  agaric,  1574 
Deadly  nightshade,  225 
Deadly  upas  tree,  1397 
Death  camass,  1703 
Death-wine,   1558 
Decocta,  420 

D£cocte'  d'alo$s  composed,   422 
D€coct6  de  bois  de  campeche,    422 
Decoction  of  aloes,    compound, 

1783 
Decoction  of  cetraria,   1441 
Decoction  of  cissampelos   (note), 

917 
Decoction  of  cotton   root   bark 

(note),    597 
Decoction  of  frangula,  570 
Decoction  of  hygrophila,  1520 
Decoction  of  Iceland   moss,   1441 
Decoction  of  ispaghula,  1534 
Decoction  of  logwood,  422 
Decoction  of  pomegranate   bark, 

422 
Decoction  of  sappan,  1643 
Decoction  of  Zittmann    (note),  421 
Decoctions,   420 
Decoctum  aloes  compositum,  422, 

1783 
Decoctum  cetrarlae,    1441 
Decoctum  cissampell    (note),    917 
Decoctum  corticls  radlcis  granati, 

422 
Decoctum  gossypli    radlcis    cortlcis 

(note),  597 
Decoctum  granati  corticis,  422 
Decoctum  granati    radicis,    422 
Decoctum  haeniatoxyli,  422 
Decoctum  hygrophila,  1520 
Decoctum  Ispaghula?.  1534 
Decoctum  sappan,  1643 
Decoctum  sarsse    compositum 

(note),  421 
Decoctum  sarsaparillae    composi- 
tum   (note),   421 
Decoctum  sarsaparillae   composi- 
tum fortius   (note),  421 
Decoctum  sarsaparillae   composi- 
tum mitius,  421 
Decoctum  Zittmannl,  421 
Decolorized  sponge.  1813 
Decolorized  tincture  of  Iodine, 

1818 
Decotti,  420 
Dedalera,  423 
Deerberry,  1502 

Dehydrate  de  t£r6benthene,  1249 
Dehydrodlmethylphenylpyrazlne, 

156 
Delphinla,  1180 
Delphinic  acid,  1689 
Delphlnlne,  1180,  1472 
Delphinium,  1472 
Delphinium  consolida,  1472 
Delphinium  exaltatum,  1472 
Delphinium  maurltanicum.  1472 
Delphinium  peregrlnum,  1472 
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Delphinium  pictum,   1180 
Delphinium  staphisagria,  1180 
Delphinium  urceolatum,  1472 
Delphinoidlne,   1180 
Delphisine,   1180 
Denatured  alcohol,   105,  1625 
Denaturized  alcohol,    105 
Denarcotized  laudanum,  1280 
Denarcotized  opium,  910 
Dendrographa  leucophsea,  1552 
Dent  de  lion,  1240 
Dentelalre,   1617 
Dentellaria,   1617 
Deodar,  1537 
Deodorant  solution,  1803 
Deodorized  alcohol,  109 
Deodorized  Iodoform,  1798 
Deodorized  opium,  910 
Deodorized  opium,  tincture  of, 

1281 
Deodorized  tincture  of  Iodine,  1818 
Deodorized  tincture  of  opium,  1281 
Dermatol,  241 
Dermatologic  pastes,  1806 
Dermol,   1415 

Dermophylla  pendulina,   1669 
Derrid,   1397 
Derris  elliplica,   1397 
Deshler's  salve,  315 
Desodorirte  oplumtinktur,  1281 
Desiccated  blood,   1512 
Desiccated  suprarenal    glands.    583 
Desiccated  thyroid  glands,  584 
Destllllrte  wiisser,   184 
De6tillirter  essig,   1698 
Destilllrtes  wasser,    177 
Detannated  tincture  of  cinchona, 

1818 
Detannated  wines,   1334 
Determination    of    the    optical     ro- 
tation    of     organic     substances, 

1728 
Deutazotate  de  mercure   llquide, 

722 
Deuteropine.    BBS 
Deutochiorure    de   mercure,    617 
Deutolodide  of  mercury,  628 
Peuto-iodure  de   mercure.     628 
Deutoioduretum  hydrargyrl,    628 
Deutoxide  de  plomb,   1547 
Deutoxide  of  manganese,   759 
Deutoxyde  de  mercure,  631 
Devale,  225 

Devil's  apple,    978,    1182 
Devil's  bit.   1441 
Devil's  bite,   1549 
Devil's  shoestring,  1672 
Devils  trumpet,  1182 
Dewberry,   1068 
Dewees's  carminative,  1571 
Dewees's  tincture  of  guaiac,  1818 
Dextrin,   104,    143,    1072 
Dextrin,  mucilage  of.   1805 
Dextrlnated  paste,    1806 
Dextro-carvone,    839 
Dextroform,   1383,    1472 
Dextrogyrate-pinene,  873 
Dextro-limonene,  217,    835,   839 
Dextro-menthone,  778 
Dextropimarlc  acid,  966 
Dextro-plnene,  402,    454,    572,    843, 

846,    878,    1526 
Dextrose,  107,    143,   425,    1072, 

1077 
Dextrotalose,  371 
Dextrotartarlc  acid.  82,  85 
Dhak-tree   (note),  683 
Diabetes  weed,  1368 
Diabetic  sugar,  1076 
Dlabetln,   1076 
Diacetyl  ester  of    anthrapurpurlne, 

1624 
Diacetlc  ester  of  morphine,   1516 
Diacetyl  tannic  acid,  1667 
Diachylon  ointment,  1308 
Diachylonpflaster,  441 


Diachylon  plaster,  441 

Diachylonsalbe,  1308 

Dialiopsus,  1472 

Dlaliopsus  africana,   1472 

Diallogite,   760 

Di-allyl  disulphide,  815 

Dialyzed  iron,  solution  of,  1657 

Dialyzed  solution  of  iron,  1657 

Diamidophenylacrldine   binitrate, 
1612 

Diamine,  1472 

Diamond  fig,  1668 

Diamphidia  locusta,  1399 

Dlanthus,  1472 

DIanthus  caryophyllus,  1472 

Diaphoretic  antimony,  1391 

Diaphtherln,  1601 

Diaphthol,   1472 

Diarbekir  manna    (note),   763 

Diarrhoea  mixtures,  1804 

Diastase,  143,  758,  1518 

Dlathesin,   1472 

Dlazobenzene,  1622 

Diazobenzene  sulphate,   926 

Dibenzoylhydrocotin,   1463 

Dlbromgalllc  acid,  1501 

Dibromtannin-gelatln,  1421 

Dlcentra  cucularia,   1414 

Dlcblnollndlmethylsulphate,    1444 

Dlchloracetlc  acid,  86 

Dlchloral  antipyrine,  1472 

Dlchlor-bruclne,   804 

Dlchloro-methane,  1446 

Dlchonchlnine,  352 

Dlchonchlnlne  of  Hesse,  352 

Dlchopsls  gutta.  l.'ll 

Dichopsls   oblong! folium,   1511 

Dlcincbonlclne,  352 

Dlcincbonine,   352 

Diconchlnine,  352 

Dlcypelllum   caryophyllatum,     1450 

Dldymil  chlorldum,  1473 

Dldymll   nltras,  1473 

Dldymil  sallcylas,  1473 

Dldymll  sulphas,  1473 

llldymlum,  1473 

Dldymium  chloride,   14T.'f 

Dldymlum  nitrate,  1473 

Dldymium  sulphate,   1473 

Dlente  de  leon,  1240 

Dlervilla,  1473 

Diervllla  canadensis,   1473 

Diervllla  dlervilla,  1473 

Diervllla  trlflda,  1473 

Dlethylbarbiturlc  acid,   1691 

Dlethylencdiamine,   1618 

Dlethyl-glycocolgualacol    hydrochlo- 
ride, 1508 

Diethyl   ketone,  1473,  1621 

Diethylmalonyl   urea,   1691 

DIethylsulphon-dletbyl-methane, 
1200 

D16tbylsuIfone-methyl-ethyI-m<Hh- 
ane,   1200 

Diethylsuiphone  dlmethylmethane, 
1200 

Dlethylsulphonemethyletbyl- 
methane,  1200 

Dl-fluor-di-phenyl,   1392,    1494 

Digalllc  acid,  79,  573 

Digestive  elixir,  compound,  1786 

Digital,  423 

Dlgltale,  426 

Dlgitale    pourpree,  423 

Dlgltaleln,  425 

Digitalic  acid,   424 

Digitaligenin,  425 

Dlgltalin,  424,  425 

Dlgltallnum  crystallizatnm,  427 

Dlgitalinum  gallicum,    427 

Digitallnum  germanicum,  427 

Dlgitalinum  verum,  425 

Digitaliresin,  425,  1526   (note) 

Digitalis,  423 

Digitalis  ambigua  (note),  423 

Digitallsaufguss,  654 


Digitalis,  extract  of,  474 

Digitalisextrakt,  474 

Digitalis,  fat-free  tincture  of,   1265 

Digitalis,  fluidextract  of,  538 

Digitalis  folia,  423 

Digitalis  grandiflora  (note),  423 

Digitalis,  infusion  of,  654 

Digitalis  leaf,  423 

Digitalis  leaves,   423 

Digitalis  purpurea,  423 

Digitalis,  tincture   of,    1265 

Digitalose,  425 

Digitate  jalap  (note),  679 

Digitin,  425 

DIgltogenin,  425 

Digitonin,  425,  1036 

Digitoxigenin,  424 

DIgitoxin,  425,  1036 

Digitoxin,  hypodermic    solution 

428 
Digltoxose,  425 
Digger  pine,   812,   879,   1243 
Dihomocinchonine,  352 
Dlhydrodimethylnaphthol,  1087 
Dlhydrolutidine,  858 
Dihydroxyl-qulnine,   1049 
Dlhydroxytoluene,   1595 
Dilodacetylene,  1473 
Dliododlthymol,   1251 
Dilodoform,   1473 
Dl-lodo-methyl  salicylate,   1642 
Dl-iodo-resorcln-potasslum    mono- 

sulphonate,  1614 
Dilodosalol,   1473 
Dliodparaphenolsulphonlc  acid, 

1  059 
Di-lsobutyl-ortho-cresol-iodlde, 

1486 
1)111,145 

Dill  fruit,  145,    833 
Dill,  oil  of,  833 
DillOl,  833 
Dlllwasser,   174 
Dill   water,  174 
Diluted  acetic  acid,   17 
Diluted  alcohol,   103,  109 
Diluted  glacial  phosphoric  acid, 

1781 
Diluted  hydrlodlc  acid,  30 
Diluted  hydrobromlc  acid,   32 
Diluted  hydrochloric  add,  38 
Diluted  hydrocyanic  acid,    39 
Diluted  hypophosphorous  acid,  45 
Diluted  lactic  acid,  48 
Diluted  mercuric  nitrate  ointment 

1314 
Diluted  metaphosphoric   acid,    1781 
Diluted  muriatic  acid,  38 
Diluted  nitric  acid.  54 
Diluted  nltrohydrochloric  acid,  50 
Diluted  nltromurlatic  acid,  56 
Diluted  phosphoric  acid,  63 
Diluted  prusslc  acid,  39 
Diluted  silver  nitrate,  192 
Diluted  solution  of  lead  subace- 

tate,  730 
Diluted  solution  of  subacetate  of 

lead,  730 
Diluted  sulphuric  acid,  76 
Dlmethoxy-strychnlne,  804 
Dl-methyl-amido-phenyl-dlmethyl- 

pyrazolon,   1624 
Dlmethylamine,  1622 
Dimethyl-arsenic  acid,  1423 
Dimethyl  colchlclnic  acid,  384 
Dimethyl  ether  of  thymohydro- 

qulnone,  196 
Dlmethyletbylcarblnol,   1383 
Dimethyl  gualacol   (note),  403 
Dimethylketone,  9 
Dimethyl-methane-dlethylsul- 

phone,   1200 
Dimethyl  methyl-pyrogallate 

(note),  403 
Dimethyl  phenol,  402 
Di-metbylphosphin,  1570 
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Dimethyl  piperazlne  tartrate,   1554 
Dimethyl  propyl-pyrogallate 

(note),   403 
Dimethyl-protocatechuic  acid,  1329 
Dimethyl  pyridine,  1102 
Dimethyl  pyrogallate    (note),   403 
Dimethyl  sulphate,  1473 
Dimethylsulphone-dlmethylmeth- 

ane,  1568 
Dimethyl-thiophene,    1676 
Dimethylxanthin,  1699 
Dimethylxanthine,  1671 
Dinltrobenzene,  1581 
Dinitrobenzol,  1581 
Dinitro-brucine,  804 
Dinitrocresol,  1473 
Dinneford's  magnesia,  752 
Dinner  pills,  953  (note),  1807 
Diolalcohol,  251 
Dlolic  acid,  251 
Dionine,   1473 
Diorsellinic  acid,  1552 
Diorthocoumarketone,  1651 
Diortho-cumar-ketone,    1555 
Dioscamphor,  250 
Dioscorea,   1473 
Dioscorea  bulbifera,  1474 
Dioscorea  hirsuta,  1474 
Dioscorea  rhipogonoides,  1474 
Dioscorea  sativa,  1561 
Dioscorea  spinosa,   1561 
Dioscorea  villosa,  1473 
Dioscorein,  1474 
Dioscorine,   1474,   1526    (note) 
Diosma  crenata,  250 
Diosma  succulenta,  250 
Diosmin,  251 
Dlosphenol,  250 
Diospyros,   1474 
Diospyros  virginiana,  1474 
Dioxybenzenehexamethylene- 

tetramine,  1516 
Dioxybenzoic  acid,  581 
Dioxycoumarin,   781,    1370 
Dioxvdiphenylene-ketone    oxide, 

1  528 
Dioxykinon.   1371 
Dioxynapththalene,  1474 
Dioxynaphthylmethane,   1640 
Dioxypurin,  1699 
Dioxysalicylic  acid,  29 
Dioxysparteine,  1104 
Dioxystrychnine   (note),  1193 
Di-para-anisyl-mono-para   phenetyl- 

guanidin  hydrochloride,  1368 
Dipentene,  300,  430,  844,  846,  878, 

1242.   1587 
Diphenylamine    test   solution,    1708 
Diphtheria  antitoxin,  1117 
Diphtheria  antitoxin,    immunity 

unit   for,    1118 
Diphtheria  antitoxin,    standardiz- 
ing  and   testing,    1119 
Diphtherie-heilserum,   1117 
Diplolepsis  gallae   tinetoriae,   573 
Diplotaxis  muralis,  1650 
Diplotaxis  tenuifolia,   1650 
Dipotassic  orthophosphate,  1620 
Dippel's  animal  oil,    1474 
Dippel's  oil,  1625 
Dipterocarpus  alatus,   1592 
Dipterocarpus  laavis,  1592 
Dipterocarpus  tuberinatus.  1592 
Dipteryx  odorata,  457,   1681 
Dlquinic  sulphate,   1045 
Diquinlcine,  352 
Diquinidine,  352 
Diquinine  carbonic  ether,  1396 
Dlquinine  sulphate,  1045 
Dlrca,  1474 
Dirca  palustris.  1474 
Di-resorcin-hexa-methylene- 

tetramlne,  1617 
Disaccharides,  1072 
Discs,  689 
Discs  of  cocaine,  689 


Discs  of  homatroplne,  689 
Discs  of  physostigmine,   689 
Diserneston  gommiferum,  126 
Disinfecting  fluid,  Burnett's,    741 
Disinfection  oil,  1643 
Disks  of  atropine,  689 
Disodium  hydrogen  phosphate, 

1151 
Di-sodium-ortho-arsenate,  1128 
Dl-sodium-ortho-phosphate,  1151 
Dispora  caucasica,  1540 
Dlsques  d'atropine,  689 
Disques  de  cocaine,  689 
Disques  d'esgrine,  689 
Dlsques  de  gelatine,   689 
Disques  d'homatropine,  689 
Distillation  in  vacuo,  819 
Distillation  of  oil    of   wintergreen 

(note),  847 
Distilled  oils,  811 
Distilled  vinegar,  1693 
Distilled  water,  177,  184 
Distilled  waters,   184 
Disulphate  of  quinia,    1044 
Disulphindigotic  acid,    1528 
Dita  bark,  1376 
Ditaine,  1376 
Ditamine,  1376 
Dithymol  biiode,   1251 
Dithymoldiiodide,  1251 
Dithymol-jodid,  1251 
Dithio-calcium  carbonate,    1427 
Dithio-salicyllc  acid,   1474 
Dithion,  1474 
Diurazin,   1674 
Diuretic  salt,  982 
Dluretin,   883 
Divinum  remedium,  1526 
Dobell's  solution,  1802 
Dock  root,   1635 
Dcegling  oil,  1587 
Dcegling  thran,   1587 
Doft-berry,  225 
Dog  buttons,  803 
Dog  chamomile,  1464 
Dog-grass,  1296 
Dog  rose,  1632 
Dogsbane,  158 
Dog's  camovyne,  772 
Dog's  mercury,  1564 
Dog's-tooth  violet,   1480 
Dogwood,  1461 
Dogwood  tree    (note),  764 
Doigtier,   423 

Doldenbliithiges  harnkraut,  319 
Dolichos  pruriens,  1572 
Dolomite,   756 
Dombeya  excelsa,  1248 
Dombeya  turpentine,   1248 
Domestic  soft  soap,  1092 
Dompte-venin,   1691 
Donovan's  solution,  704 
Donovansche  tropfen,  704 
Doppeltchromsaures  kali,   998 
Doppeit-kohlensaures  kali,  984 
Doppeltkohlensaures  natron,   1129 
Doppeltschwefligsaures  natron, 

1131 
Dorema  ammoniacum,  126,   208 
Dorema  aucheri,  126 
Dorema  robustum,   126 
Dormiol,  1383,  1444 
Dornlge  aralienrinde,    1394 
Dorsch,  856 
Dorschleberthran,  856 
Dorstenia  contrayerva,   1455 
Dorstenia  drakena.  1456 
Dorstenia  houstoni,  1456 
Dorstenia  klaineans,  1456 
Doryphora  decemlineata,  284 

(note),  1604 
Doryphora  sassafras,  876 
Dose  of  medicines,  1739 
Double  fir,   1244 
Double-normal  sodium  hydroxide 

volumetric  solution,  1723 


Double-normal  volumetric   solution, 

1716 
Douce  amere,  1655 
Doundake,  1474 
Doundaki,  1474 
Dover's  powder,  1026 
Dover's  powder,  fluid,   1272 
Dover's  powder,  syrup  of,  1815 
Doversches  pulver,  1026 
Dracaena  draco,  1475 
Dracaena  schizantha,   1475 
Drachenblut,   1475 
Draco-alban,  1475 
Draco-resen,  1475 
Draco  resin,   1475 
Draconin,   1475 
Dracontium,  1474 
Dracontium  foetidum,  1474 
Dragante,   1294 

Dragendorff's  cathartic    acid,    1064 
Dragon-root,   1399 
Dragons    (note),  612 
Dragon's  blood,  1475 
Dragon's  blood,    cake.    1475 
Dragon's  blood,  drop,   1475 
Dragon's  blood,  tear,  1475 
Dreiblatt,   1563 
Dreibliittriger  aron.  1399 
Dreisteinwurzel,   1684 
Dried  alum,  123 
Dried  antitoxic  serums,  1121 
Dried  arsenide  of  soda,    1128 
Dried  calcium  sulphate,  262 
Dried  carbonate  of  soda.   1140 
Dried  ferrous   sulphate,   513 
Dried  gypsum,  262 
Dried  sodium  phosphate,  1153 
Dried  sulphate  of  iron,  513 
Dried  yeast,   1701 
Drimin,  1696 
Drimol,  1696 
Drimys  aromatica,  1696 
Drimys  chilensis,  1696 
Drimys  granatensis,  1696 
Drimys  mexicana    (note),  1696 
Drimys  wiuteri,  1695 
Drop  dragon's  blood.  147."i 
Drops  in  a  fluidrachm   of  different 

liquids,   SSk  -jf/jU?  - 
Drops,  pectoral,  1819    ' 
Drops,  stomach,  1817 
Drosera,  1475 
Drosera  longifolia,  1475 
Drosera  rotundifolia,  1475 
Druggist's  cinchona   bark,   345 
Drummine,  1484 
Dry  wine,   1340 
Dryandra  cordata,   1585 
Dryandra   vernic-ia,  1585 
Drying  oils.  807 
Dryobalanops  aromatica.  274 
Dryobalanops  camphor    (note), 

275 
Dryobalanops  oil   of   camphor 

(note),  275 
Dryopteris  affinis,  210 
Dryopteris  filix-fcemina,  210 
Dryopteris  filix-mas,  210 
Dryopteris  goldieana,  210 
Dryopteris  marginalls,  210 
Dryopteris  spinulosum,   210 
Duboisia,  1475 
Duboisia  hopwoodii.   1475 
Duboisia  leichhardtii,  1475 
Duboisia  myoporoides,    227,    645, 

1105,  1475 
Duboisine,  1475 
Duflos's  antidote,  732 
Dugong  oil    (note).  857 
Dulacia  ovata,  1573 
Dulcamara,  1655 
Dulcamara,  fluidextract  of,  1658 
Dulcamaretin,  1656 
Dulcamarin,  1656 
Dulcamarine,  1656 
Dulcin,  1379 
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Dull  reddish  catechu,   1436 
Duotal,  603 

Dupuytren's  ointment,   1307 
Duquesnel's  crystallized    aconitine, 

92 
Durchwachsener  wasserdost.    457 
Durchwachsener  wasserhanf,  457 
Durkheim  water,  166 
Duscle,  1656 

Dusted  sulphur  (note),  1207 
Dutch  camphor,   275 
Dutch   liquid,   320,   1440 
Dutch-trimmed  rhubarb    (note), 

1061 
Dutch  white,  971 
Dwale,   225 
Dwarf  bay,   780 
Dwarf  elder,  1394 
Dway-berry,  225 
Dyer's  alkanet,  1374 
Dyer's  broom,   1502 
Dyers  madder,   1633 
Dyer's  oak,  573 
Dyer's  saffron,  1432 
Dyer's  weed,    1502,    1629 
Dymol,   1473 
Dysentery  weed,   1024 
Dysmenorrhoea  mixture,   1817 


Earth-wax,    1440 

Earthy  cobalt,   1451 

East  African  gum,  4 

Bast  African  kino,  681 

East  African    pepper.  290 

East  India  amrad  gum   (note),  4 

East  India  arrow-root.   1561 

East    India  ginger,   1302 

v..is\   India  Ipecac  (note),  071 

Bast  India  kino,  osi 

East  India  oil  of  camphor   (note), 

274 
Bast    India   refined  sail  pit  re.   1012 
East  India  tobacco    (note),   1679 
Bast    Indian    halmony.   821 
East    Indian   senna.    1108 
Easton's  syrup,  1226 
Eantonscher  sirup,    1220 
Ban,  101 

Eau  blanche,   780 
Ban   camphree,    175 
Eau  chloree.   70!> 
Eau  creosotec,  176 
Eau  d'amandes  ainoros.  173 
Eau  d'ammoniaque.    109 
Eau  d'ammoniaqne  forte,  172 
Eau  d'aneth,    174 
Eau  d'anis,  174 
Eau  de  chaux,   706 
Eau  de  cbloroforme.   170 
Ban  de  cologne,  1 4  .""•  4 
Eau  de  fenouil,   1 7S 
Eau  de  Javelle,  1657 
Eau  de  laitue,  688 
Eau  de  luce,   1089 
Eau  de  menthe  verte,  182 
Eau  de  naphe,  174 
Eau  de  piment  de  la  JamaTque, 

182 
Eau  de  vie,  1179 
Eau  de  vie  de  grain,  1174 
Eau  distillee,  177 
Eau  distillee  de  cannelle,   176 
Eau  distillee  de  carvi,  176 
Eau  distilled  de  fleurs  d'oranger, 

174 
Eau  distillee  d'hamamelis.  178 
Eau  distillee   de   laurier-cerise.    181 
Eau  distillee  de  menthe  poivree, 

182 
Eau  distillee  de  rose,  182 
Eau  distillee  de  sureau,   183 
Eau  divine  de  fernel.   749 
Eau  gazeuse  simple,  168 
Eau  magn£sienne,  724 


Eau  phaggdenique,    749 

Eau  phag£denique   noire,    749 

Eau  regale,  55 

Eau  sedative  de  raspail,  1782 

Eaux  distillees,  184 

Eaux  medicinales,  184 

Eberesche,   1658 

Ebil,  298 

Ebur  ustum,  292 

Eburiko,  1371 

Ecbalium  agreste,  431 

Ecbalium  officinale,   431 

Ecballin,  433 

Ecballium  elaterium,  430,  431 

Ecboline,  450 

Ecgonine,  370 

Echicaoutchin,  1376 

Echicerin,   1376 

Echinacea,  1476 

Echinacea  angustifolia,  1476 

Echinacea  purpurea,    1476 

Echinocystis  fabacea,  1570 

Echlnops  persica  (note),  763 

Echiretin,   1376 

Echitamine,    1370 

Echitammonium.   1370 

Echitammonium  hydroxide,   1376 

Bchlteln,  1370 

Echltenlne,   1376 

Bchltes  scholaris,  1370 

Echitin,   1370 

Echugln.  1888 

Eohugon,   1398 

Eeky's  glycerin    ointment    (note), 

590 
Scores   daralie    epineuse.    1394 
Ecorce  d'azodarach,   1404 
Beorce  do  bigaradc.   216 
EScorce  de  bourdaine.  668 
Beorce  de  cerlster  de  Virginle, 

1019 
Beorce  de  ehene.  1034 

Ecorce   de   citron  de  Union.   0!»2 

Beorce  de  cornoniller  A  grandee 

flours.   1401 

Beorce  d'evonymns,   \'<'< 

Krone   de   geofl'ree.    1423 
Beorce  do  granadc.    .">!is 
Ecorce  de  gulUaya,  1028 
Ecorce  do  bamamelis.   608 

Beorce  de  la  ractne  de  b&laustter, 

Ecorce  de  la   ractne  de   eotonnier, 

586 
Bcoroe  de   la   racine  de  grenadier, 

588 
Ecorce  do  magnolier,    1550 
Beorce  de   mam.olne,    1644 
Ecorce  de  margousior,    1404 
EScorce  de  meloze.   1648 
Ecorce  <\e  ooyer  grls.  1535 
Ecorce  d'oranges  amcres.   216 
Ecorce  d'oranges  donees,  217 
Ecorce  d'orme,  1808 
Ecorce  de  racine  de  berb^rides, 

1412 
Ecorce  de  ronce  noir,   1068 
Ecorce  de  simaruba,    1649 
Ecorce  de  tulipier,  1551 
Ecorce  de  winter,  1695 
Ecorce  61euth6rienne,  303 
Edible  fungi,  1573 
Edlar,   1672 
Effervescent  artificial   Carlsbad 

salt,  1810 
Effervescent  artificial  Kissingen 

salt,  1811 
Effervescent  artificial  Vichy  salt, 

1811 
Effervescent  artificial  Vichy  salt 

with  lithium.  1811 
Effervescent  caffeine  citrate,  255 
Effervescent  citrate  of  iron  and 

quinine,  1809 
Effervescent  citrated  caffeine,  255 
Effervescent  Epsom  salt,   758 


Effervescent  lithium  citrate,  746 
Effervescent  magnesium   citrate 

(note),  726 
Effervescent  magnesium    sulphate, 

758 
Effervescent  oils   (note),  808 
Effervescent  phosphate  of  iron, 

1809 
Effervescent  phosphate  of  soda, 

1153 
Effervescent  potassium  bromide, 

1810 
Effervescent  potassium  bromide 

with  caffeine.  1810 
Effervescent  potassium  citrate, 

996 
Effervescent  powder  of  artificial 

Carlsbad  salt,  1810 
Effervescent  powder  of  artificial 

Kissingen  salt,   1811 
Effervescent  powder  of  artificial 

Vichy  salt,  1811 
Effervescent  powder  of  artificial 

Vichy  salt  with  lithium,   1811 
Effervescent  powder  of  citrate  of 

iron  and  quinine.  1809 
Effervescent  powder  of  ferric 

phosphate,  1809 
Effervescent  powder  of  potassium 

bromide,  1810 
Effervescent  powder  of  potassium 

bromide  with  caffeine,  1810 
Effervescent  sodium    citro-tartrate, 

1144 
Effervescent  sodium  phosphate, 

1153 
Effervescent    sodium   sulphate,   1157 
Effervescent  solution  of  magnesium 

sulphate,  1801 
Effervescent   solution   of  sodium 

citro-tartrate,  1802 
Effervescent   sulphate   of   magnesia, 

768 
Effervescent  sulphate   of   soda, 

1157 
Effervescent,   tartrated    soda    pow- 
der.   1024 
Effervescing  draught  (note),  732 
Effervescing  lithium    carbonate 

(note),   744 
Effervescing  powders    (note),    1025 
Egg.  yolk  of,   1694 
BggS,    14  70 
Eglantine.   1410 
BgOlS,    14  70 
Egyptian  gum,  2 
Egyptian  opium    (note).    892 
Ehrenpreis,   1681 
Elbe,  1669 
Elbisch.   118 
Eiblschwurzel.    118 
Eichenrlnde,   1034 
Eigones,   1477 
Einfach  kohlensaurcs  natron, 

1186 
Einfache  opiumtinktur,    1278 
Einfaches  cerat,  312 
Einreibungen,  694 
Elsen,  514 

Eisenalbuminatlosung,  1534 
Eisenbenzoat,  1487 
Eisenbromid.  1489 
Eisenchinincitrat,  501 
Eisen-,  chinin-  und  strychnin- 

phosphat-glycerit,  592 
Elsenchlorid,  494 
Eisenchloridlosung,  713 
Eisenchloridtinktur,  1265 
Eisencltrat,  495 
Eisendraht,  514 
Eisenhaltige  aloepiilen,  953 
Eisenhut,  89 
Eisenhutknollen,  89 
Eisenhuttlnktur,    1252 
Eisenjodur,   1489 
Eisenjodurpillen,  957 
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Eisenjodiirsirup,  1223 
Eisenlactat,  1490 
Elsennitratlosung,  716 
Eisenoxyd  oxydul,   1488 
Eisenpastillen,   1300 
Elsen  peptonat,  1533 
Eisenphosphatsirup,  1225 
Elsenpbosphatsirup  mit  chinln 

und  strychnin,  1226 
Eisensalmlak,  1533 
Eisenwein,  1337 
Eisenwelnstein,  499 
Eisenzucker,  1488 
Eisessig,   13 
Eiskraut,  1568 
Ektogan,  1477 
El  bethene,  1183 
El  Paso  grape,  1340 
El  Wisch  gum,  3 
Elsels  guineensis,  1591 
Ela?ocarpus  copaliferus,    1456 
Ela?oee>eoles,  311 
Elseococca  cordata,  1585 
Ela?oeocca  vernlcia,  1585 
Ela?osacchara,  1806 
Elagic  acid,   599 
Elaic  acid,  56 
Elaidic  acid,  809 
Elaidin,  809,  863 
Elain,  809 
Elainsaure,  56 
Elaldehyde,  915 
Elapbrium  tomentosum,   1666 
Elastic  crayons  of  silver    nitrate, 

191 
Elastica.  428 

Elastisches  collodium,  386 
Elateric  acid,  433 
Elateride,  433 
Elaterin,  430,   433 
Elaterin,  compound  powder  of, 

1025,  1296 
Elaterin  trituration,   1296 
Elaterlna,  430 
Elaterine,  430 
Elaterinum,  430 
Elaterio,  431 
Elaterion,  431 
Elaterium,  430,  431 
Elatin,  433 
Elatine.  430 
Elaylcblorid,   1446 
Elaylum  chloratum,  1440 
Elborne's  cathartic  acid,   1064 
Elder,  1080 

Elder-flower  water,   183 
Elder  flowers,   1080 
E16boro  negro,  1514 
Elecampane,  1530 
Electuaire  aromatique    (note),    391 
Electuaire  de  poivre,    389 
Electuaire  de  seng  compose^,  390 
Electuaire  de  soufre,  391 
Electuaire  lenitif,  390 
Electuaires,  391 
Electuaries,   391 
Electuario,  391 
Electuarium  aromaticum    (note), 

391 
Electuarium  e  senna,  390 
Electuarium  lenitivum,    390 
Electuarium  piperis,   389 
Electuarium  sennse  compositum, 

390 
Electuarium  sulphuris,   391 
Elemi,  1509 

Elemi  elemiferum,   1509 
Elemi,  ointment  of,  1510 
Elemic  acid,   1510 
Elettarla  cardamomum,  298 
Elettaria  major   (note),  298 
Elettaria  repens,  298 
Elettuario,  391 
Elettuario  lenitivo.   390 
Elixir  acidi  salicylicl,   1783 
Elixir  adjuvans,  433 


Elixir,  adjuvant,  433 

Elixir  ammonii  bromldi,  1783 

Elixir  ammonii   valerianatis,    1783 

Elixir  ammonii  valerianatis  et 
quinina?,  1783 

Elixir  anisi,  1783 

Elixir  apii  graveolentis  composi- 
tum, 1783 

Elixir,  aromatic,   433 

Elixir  aromaticum,   433 

Elixir  aromatique,    433 

Elixir  aurantii    (note),  435 

Elixir  aurantiorum  compositum, 
1821 

Elixir  bismuth!,  1783 

Elixir  buchu,  1783 

Elixir  buchu  compositum,  1783 

Elixir  buchu  et  potassii  acetatis, 
1783 

Elixir  caffeina?,  1784 

Elixir  calcii  bromidi,  1784 

Elixir  calcii  hypophosphitls,  1784 

Elixir  calcii  lactophosphatis,  1784 

Elixir  calisaya,  1784 

Elixir  catharticum  compositum, 
1784 

Elixir  chloroformi    compositum, 
1784 

Elixir  cinchona?,  1784 

Elixir  cinchona?  et  ferri,  1784 

Elixir  cinchona?  et  hypophosphi- 
tum,   1785 

Elixir  cinchona?,    ferri,   bismuth!  et 
strychnina?,  1785 

Elixir  cinchona?,  ferri  et  bismuthi, 
1785 

Elixir  cinchona?,  ferri  et  calcii 
lactophosphatis,  1785 

Elixir  cinchona?,  ferri  et  pepsini, 
1785 

Elixir  cinchona?,  ferri  et  strych- 
nina?, 1785 

Elixir  cinchona?,  pepsini  et  strych- 
ninse,  1785 

Elixir  coca?,  1785 

Elixir  coca?  et  guarans,  1785 

Elixir,  compound  cathartic,   1784 

Elixir,  compound  digestive,  1786 

Elixir  corrigens,  1786 

Elixir  corydalis  compositum,  1785 

Elixir  curassao,  1786 

Elixir  de  propriete,  1253 

Elixir  de  salut,   1287 

Elixir  des  phosphates  de  fer,  de 
quinine  et  de  strychnine,  434 

Elixir  digestivum   compositum, 
1786 

Elixir  eriodictyi    aromaticum,    17S6 

Elixir  eucalypti,  1786 

Elixir  euonymi,  1786 

Elixir  febrifuge  d'Huxam,  1262 

Elixir  ferri  hypophosphitis,  1786 

Elixir  ferri  lactatis,  1786 

Elixir  ferri  phosphatis,  17S6 

Elixir  ferri  pyrophosphatis,  1786 

Elixir  ferri  pyrophosphatis,  qui- 
nina?  et  strychninse,  1786 

Elixir  ferri,  qulnina?  et  strych- 
nina?, 1787 

Elixir  ferri,  quininse  et  strych- 
nina? phosphatum,  434 

Elixir  frangula?,  1787 

Elixir  gentiana3,   1787 

Elixir  gentianae  cum  tlnctura  ferri 
chloridi,  1787 

Elixir  gentiana?  et  ferri  phosphatis, 
1787 

Elixir  gentiana?  ferratum,   1787 

Elixir  gentianse  glycerlnatum,  1787 

Elixir  glycerophosphatum,  1788 

Elixir  glycyrrhiza?,  1787 

Elixir  glycyrrhiza?  aromaticum, 
1787 

Elixir  grindelia?,   1788 

Elixir  guarana?,  1788 

Elixir  humuli,    1788 


Elixir  hypophosphitum,  1788 

Elixir  hypophosphitum  cum  ferro, 
1788 

Elixir,  laxative,  1790 

Elixir  laxativum,    1790 

Elixir  lithii  bromidi,  1788 

Elixir  lithii  citratis,  1788 

Elixir  lithii  salicylatis,  1788 

Elixir  malti  et  ferri,  1788 

Elixir  of  ammonium  bromide,  1783 

Elixir  of  ammonium  valerianate, 
1783 

Elixir  of  ammonium  valerianate 
and  quinine,  1783 

Elixir  of  anise,  1783 

Elixir  of  bismuth,  1783 

Elixir  of  black  haw,  1792 

Elixir  of  blackberry,   compound, 
1790 

Elixir  of  buchu  and  potassium 
acetate.  1783 

Elixir  of  buchu,  compound,  1783 

Elixir  of  buckthorn,  1787 

Elixir  of  caffeine,  1784 

Elixir  of  calcium  bromide,  1784 

Elixir  of  calcium  hypophosphite, 
1784 

Elixir  of  calcium  lactophosphate, 
1784 

Elixir  of  calisaya  and  hypophos- 
phites,  1785 

Elixir  of  calisaya  and  iron,  178  1 

Elixir  of  calisaya,   ferrated.    17S4 

Elixir  of  calisaya,  iron  and  bis- 
muth, 1785 

Elixir  of  calisaya,  iron  and  lacto- 
phosphate of  lime,  1785 

Elixir  of  calisaya,  iron  and  pep- 
sin, 1785 

Elixir  of  calisaya,  iron  and  strych- 
nine, 1785 

Elixir  of  calisaya,   iron,   bismuth 
and  strychnine,  1785 

Elixir  of  calisaya,   pepsin  and 
strychnine,  1785 

Elixir  of  cascara  sagrada,  1790 

Elixir  of  cascara  sagrada,  com- 
pound, 1790 

Elixir  of  celery,  compound,   1783 

Elixir  of  chloroform,   compound, 
1784 

Elixir  of  cinchona,  1784 

Elixir  of  cinchona  and   hypo- 
phosphites,  1785 

Elixir  of  cinchona  and   iron.   1784 

Elixir  of  cinchona   from  alkaloids, 
1784 

Elixir  of  cinchona,  iron  and  bis- 
muth,  1785 

Elixir  of  cinchona,  iron,  bismuth 
and  strychnine.  1785 

Elixir  of  cinchona,  iron  and  cal- 
cium lactophosphate.  1785 

Elixir  of  cinchona,  iron  and  pep- 
sin, 1785 

Elixir  of  cinchona,   iron  and 
strychnine,  1785 

Elixir  of  cinchona,  pepsin  and 
strychnine,  1785 

Elixir  of  coca,  373,  1785 

Elixir  of  coca  and  guarana,  1785 

Elixir  of  corydalis,   compound, 
1785 

Elixir  of  crampbark,  compound, 
1791 

Elixir  of  curaeao,  1786 

Elixir  of  damiana,  1791 

Elixir  of  eriodicyton,   aromatic, 
1786 

Elixir  of  erythroxylon,  1785 

Elixir  of  erythroxylon  and  gua- 
rana, 1785 

Elixir  of  eucalyptus,   1786 

Elixir  of  euonymus,  1786 

Elixir  of  frangula,  570,  1787 

Elixir  of  gentian,  1787 
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Elixir  of  gentian  and  phosphate 

of  iron,  1787 
Elixir  of  gentian,  ferrated,  1787 
Elixir  of  gentian,    ferrophosphated, 

1787 
Elixir  of  gentian,  glycerinated, 

1787 
Klixir  of  gentian  with  tincture  of 

chloride  of  iron,  1787 
Elixir  of  glycerophosphates,  1788 
Elixir  of  glycyrrhiza,   1787 
Elixir  of  glycyrrhiza,   aromatic, 

1787 
Elixir  of  grindelia,  1788 
Elixir  of  guarana,   1788 
Elixir  of  hops,  1788 
Elixir  of  humulus,  1788 
Elixir  of  hypophosphite  of  iron, 

1786 
Elixir  of  hypophosphltes.  17S8 
Elixir  of  hypophosphitas  with 

iron.    L788 
Elixir  of  iron,  quinine  and  strych- 
nine, 17*7 
Elixir  of  iron,   quinine  and   strych- 
nine phosphates,  4.'',4 
Elixir  of  jaborandi.   17so 
Klixir  of   lactate  of  iron,  1786 
Klixir  of  licorice,  1787 
Klixir  of  licorice,  aromatic.   17S7 
Klixir  of  lithium  bromide,   LT88 
Klixir  of  lithium  citrate,    1788 
Elixir  of  lithium  salicylate.  L788 
Klixir  of  malt  and  iron,  1788 
Klixir  of  monobromated   camphor 

(note  i,    280 
Elixir   of   orange    (notei.   486 
Klixir  of   orange,   compound,    1821 

Klixir  of  paraldehyde,  1788 

Klixir  of  pepsin.   I7s:t 
Klixir  of  pepsin  and  bismuth.   1789 
Klixir  of   pepsin  and  iron,  17*0 
Klixir  of  pepsin,   bismuth  and 

si  rychnine,  1788 
Elixir  of  pepsin,  compound.  1 7S»", 
Klixir   of   phosphate    of    iron.    1786 

Klixir  of  phosphorus.  886  (note), 

1789 
Klixir  of  phosphorus   and    mix 

vomica,    17  Hi  i 
Elixir  of  pilocarpus,   1789 

Elixir   of   potassium   acetate.    1788 
Elixir  of   potassium   acetale  and 

Juniper,   1  T '.  •  <  t 
Klixir  of   potassium  bromide, 

1790 
Elixir  of  pyrophosphate  of  iron, 

1788 
Klixir  of  pyrophosphate  of  iron, 

quinine  and  strychnine,  1786 
Klixir  of  qninlne  and   phospha: 

compound.  1700 
Klixir  of  quinine,   compound.    17S4 
Elixir  of  quinine  valerianate  and 

strychnine,   17'.mi 
Elixir  of  rhamnus  purshiana,   1700 
Klixir  of  rhubarb,  1700 
Klixir  of  rhubarb  and  magnesia, 

1790 
Elixir  of  rhubarb  and   magnesium 

acetate,   1789 
Klixir  of  salicylic  acid,  1783 
Klixir  of  sodium  bromide,  1790 
Elixir  of  sodium  hypophosphite, 

1701 
Elixir  of  sodium  salicylate,  1701 
Elixir  of  stlllingia,   compound, 

1791 
Klixir  of  strychnine  valerianate, 

1701 
Elixir  of  tar,  compound,  1789 
Elixir  of  taraxacum,  compound, 

1791 
Elixir  of  terpin  hydrate,   1791 
Elixir  of  terpin   hydrate   with 

codeine,  1791 


Elixir  of  terpin  hydrate  with 

heroine,  1791 
Elixir  of  turnera,  1791 
Elixir  of  viburnum   opulus,   com- 
pound, 1791 
Elixir  of  viburnum  prunifolium, 

1792 
Elixir  of  vitriol,   75 
Elixir  of  wahoo,  1786 
Klixir  of  yerba  santa,  aromatic, 

1786 
Elixir  of  zine    valerianate. 
Elixir,  Mynsicht's,   75 
Klixir  paraldehydi,  1789 
Elixir  paregorlcum,  1281 
Elixir  paregorique,  1281 
Elixir  pepslnl,  1789 
Elixir  pepslnl,  bismuthi  et  strych- 
nine, 1780 
Elixir  pepslnl  et  bismuthi,  1789 
Klixir  pepsin!  et  ferri,  1789 
Klixir  phosphori,  936  (note),  1789 
Elixir  phosphori  et  nucls  vomica;, 

17H0 
Elixir   picis   coinpositiim,   17N0 
Klixir  pilocarpi.  1788 
Klixir  potassii  acetatis,  1789 
Klixir  potassii   bromldl,   1700 
Klixir   potassii   acetatis  et  juniperi, 

1780 
Elixir  proprietatis,    1288 
Elixir  proprietatis   I'aracelsi,    1863 
Klixir  quinine  et   phosphatum 

composltum,  1780 
Elixir  quinine  valerianate  et 

strychnine,  1700 
Elixir  rhamni   purshinn:i\   1700 

Elixir   rhamni  purshiana:  composl- 
tum,   170(1 

Klixir   rhei,  1700 

Elixir  rhei  et  magnesia'.  1790 

Klixir  rhei  et   magncsil  aceta'.is, 
17oo 

Klixir   rubl  composltum,  1790 

Klixir   salutis.    12*7 

Klixir  sodil  bromidi,   1700 

Klixir  sodil   hypopbosphltls,    1701 

Klixir  sodil   Kallcylatis,   1701 

Klixir  stllllngle  composltum, 
1701 

Klixir  strychnine  valerianat is, 
1701 

Klixir  taraxaci  composltum.  1701 

Klixir   terpin!   hydratis,    1701 

Klixir  terpinl  hydratis  CUBS 
c.ideina.   1701 

Klixir  terpini   hydratis  cum 
herolna,    1701 

Elixir  traumatlcum,  1268 

Klixir  turners1,  1701 

Klixir  vlburni  opuli  compositum, 
1701 

Klixir  vlburni  prunifolii,  1792 

Klixir  vitrloll   Mynsichti,   7.". 

Klixir  vitriolique,    75 

Klixir  von  phosphorsauren    eisen, 
chinin  und  strychnin,  434 

Klixir  zlncl  valerlanatis,  1792 

Klixlre,  434 

Klixiria,  434 

Kllxirs,  434 

Elk-tree.   1601 

Ellaglc  acid,   1374,  1682 

Elleboro  nero,   1514 

Elm. 1303 

Kim  bark,   1303 

Elm,  mucilage   of,    796 

Elsenich,  1610 

Embella,  1477 

Embella  rlbes,  964,   1380,  1477 

Embelia  robusta,    1477 

Embellc  acid,  1380 

Embrocations,  694 

Emeri,   1477 

Emery,  1477 

Emetine,  673 


Emetine  hydrobromide,  674 

Emetique,   147 

Emodin,   116,   570,   1063,  1418, 

1477 
Emollient  cataplasm.   1812 
Emollient  species,  1812 
Empiastri,  435 
Empiastro    adesivo,  436 
Empiastro  dlachilon,  441 
Empiastro  mercurlale,  440 
Emplasto  de  plomo  simple,  441 
Emplasto  de  belladonna,   438 
Emplasto  de  Jabon,  444 
Emplasto  simple,  441 
Kmplastos,  435 
Emplastra,  435 

Emplastrum  aconltl   (note),  436 
Kmplastrum  adhesivum,   436 
Kmplastrum  album   cocum,   441 
Kmplastrum   ammoniaci,    437 
Kmplastruni  ammoniaci  cum  hy- 
dra rgyro,  437 
Kmplastrum  antlmonil    (note),  436 
Kmplastrum   arnica*     (note),    436 
Kmplastruni  aromaticum,   1702 
Kmplastrum  asafcetide.  210 
Emplastrum  belladonna*,  438 
Kmplastrum   calefaclens.    283 

(note),  430 
Kmplastrum  cantharidls,  312,  43!) 
Kmplastrum  cantharldum   ordlna- 

rlum,  312 
Kmplastrum  capsicl,  439 
Kmplastrum   cephallcum,  441 
Emplastrum  ceruse,    441 
Emplastrum  cum  sapone,  444 
Emplastrum  de  vlgo  cum  mercurlo 

(notei,    4tO 
Emplastrum  dlachvlon    simplex, 
441 

Emplastrum  eplspastlcum,  312 

Emplastrum  ferrl    (note),  430 

Kmplastrum  fuscum    (note).   442 

Kmplastrum  fuscum  camphoratum. 

442   (note),    1702 

Emplastrum  hydrargyrl,  440 

Emplastrum  ichthyocolle,    1622 

Emplastrum  llthargyrl,  441 

Emplastrum  lytta>,  312 

Kmplastrum  matris   camphoratum, 

1  702 
Kmplastrum   menthol,   440 
Kmplastrum  mercurlale,  440 
Kmplastrum  mylabrldls    (note), 

288 
Kmplastrum  odontalglcum,  441 
Kinplastrum   oplatum,   441 
Kmplastrum  opll,  441 
Emplastrum  plcis,  441 
Emplastrum  plcis  burgundlce, 

436    (note),   441 
Kmplastrum  plcis  canadensis,   1430 
Emplastrum  plcis  cantbarldatum 

(note),  430 
Kmplastrum  plcis  liquide  composl- 
tum, 1792 
Emplastrum  plumbi,  441 
Kmplastrum  plumbi  iodldi,  443 
Emplastrum  resine    (note),    436 
Emplastrum  roborans    (note),  436 
Emplastrum  saponatum,    444 
Emplastrum  saponls,   444 
Emplastrum  simplex,  441 
Emplastrum  thapsle,    1674 
Emplastrum  vesicans,   312 
Emplastrum  vesicatorlum,    312 
Emplatre  adhesif,   436 
Emplfttre  calmant,  441 
Emplatre  cephallque,  441 
Emplatre  de  belladone,  438 
Emplatre  de  cantharldes,  312 
Emplatre  de  gomme   ammonlaque 

mercurlel,  437 
Emplatre  d'iodure  de  plomb,  443 
Emplatre  de  litharge,  441 
Emplatre  de  menthol,    440 
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Emplatre  d'opium,  441 
Emplatre  de  plomb,  441 
Empiatre  de  polx  cantharldG,  439 
Emplatre  de  polx  de  Bourgogne, 

441 
Emplatre  de  savon,  444 
Emplatre  de  vlgo  cum  mercurlo 

(note),  440 
Emplatre  mercurial,  440 
Emplatre  odontalgique,  441 
Emplatre  resineux,  436 
Emplatre  simple,  441 
Emplatre  temporal,  441 
Emplatre  vesicatoire,  312 
Empiatres,  435 
Empleurum  serrulatum,  250 
Ems  water,  166 
Emulsa,  444 
Emulsln,  138,  1020 
Emulslo  ammonlacl,  781 
Emulsio  amygdalae,  445 
Emulslo  amygdalarum,   445 
Emulsio  chloroformi,  446 
Emulslo  reslnae  gualaci,  784 
Emulslo  simplex,  445 
Emulsion,  785 
Emulsion  comun,  445 
Emulsion  d'amande,   445 
Emulsion  de  chloroforme,    446 
Emulsion  d'essence  de  t6r£benthine, 

447 
Emulsion  de  buile   de   fole  de 

morue,   446 
Emulsion  de  huile  de  foie  de  morue 

avec      les      hypophosphites      de 

chaux,    de    soude    et   de    potasse, 

446 
Emulsion  d'huile  de  ricin,  784 
Emulsion  of  almond,    445 
Emulsion  of  almonds,  concen- 
trated, 445 
Emulsion  of  ammoniac,  781, 

782    (note) 
Emulsion  of  asafetida,  445 
Emulsion  of  bitter    almonds,    445 
Emulsion  of  castor  oil,  784,  1793 
Emulsion  of  chloroform,   446 
Emulsion  of  cod  liver  oil,  446 
Emulsion  of  cod  liver  oil,  glyco- 

nin  (note),  860 
Emulsion  of  cod  liver  oil  with 

calcium  and  sodium  phosphates, 

1792 
Emulsion  of  cod  liver  oil  with 

calcium  lactophosphate,  1792 
Emulsion  of  cod  liver  oil  with 

calcium  phosphate,   1792 
Emulsion  of  cod  liver  oil  with 

extract  of  malt,  1792 
Emulsion  of  cod   liver  oil   with 

hypophosphites,   446 
Emulsion  of  cod  liver  oil  with 

lactophosphate  of  lime,   1792 
Emulsion  of  cod  liver  oil  with 

phosphate  of  lime,  1792 
Emulsion  of  cod  liver  oil  with 

phosphates  of  lime  and  soda, 

1792 
Emulsion  of  cod  Uver  oil  with 

wild  cherry,  1792 
Emulsion  of  liquid  petrolatum 

(note),  925 
Emulsion  of  liquid  petrolatum 

with  hypophosphites   (note),  925 
Emulsion  of  oil    of   turpentine, 

447 
Emulsion  of  oil  of  turpentine, 

stronger,  1793 
Emulsion  of  petroleum,   1793 
Emulsion,  phosphatlc,  1793 
Emulsione  di  mandorle  dolcl,  445 
Emulsiones,  444 
Emulsions,  444 
Emulsum  ammonlacl,  781,  782 

(note) 
Emulsum  amygdalae,  445 


Emulsum  asafcetldae,  445 
Emulsum  chloroformi,   446 
Emulsum  olel  morrhuae,  446 
Emulsum  olei  morrhuae  cum  calcii 

et  sodii  phosphatibus,  1792 
Emulsum  olel  morrhuae  cum  calcii 

phosphate,  1792 
Emulsum  olei  morrhuae  cum  calcii 

lactophosphate,  1792 
Emulsum  olei  morrhuae  cum  ex- 

tracto  malti,  1792 
Emulsum  olei   morrhuae  cum  hypo- 

phosphitibus,  446 
Emulsum  olei  morrhuae  cum  pruno 

vlrginiana,  1792 
Emulsum  olei  rlcini,  1793 
Emulsum  olel   terebinthinae,   447 
Emulsum  olei  terebinthinae  fortior, 

1793 
Emulsum  petrolei,  1793 
Emulsum  phosphaticum,  1793 
Encens,  1593 
Endermol,  1477 
Enebro,   1536 
Eneldo,   145 

Enema  of  tobacco   (note),  1681 
Enema  tabaci    (note),  1681 
Enfleurage   (note),  820 
Engelwurzel,  1385 
Engllsche  pfefferminzessenz,  1178 
Englisches  gewiirz,  961 
English  chamomile,  146 
English  garlic,  1375 
English  port,   1344 
English  rhubarb,   1061 
Ens  martis,   1533 
Entada  scandens,  1555 
Enterol,  405 
Entwiisserte  soda,   1140 
Entwassertes  schwefelsaures   eisen- 

oxydui,  513 
Enula  campana,  1530 
Enzlan,  580 
Enzianaufguss,  655 
Enzianextrakt,  476 
Enzianwurzel,  580 
Eosin,   1056,    1477,    1478 
Eosote,   1465 
Eperviere,  1516 
Ephedra,  1478 

Ephedra  antisyphllitica,   1478 
Ephedra  distachya,  1478 
Ephedra  monostachya,    1478 
Ephedra  nevadensis,  1478 
Ephedra  trifurca,  1478 
Ephedra  vulgaris,  1478 
Ephedrlne,   1478,   1575 
Epicarin,   1478 

Eplcauta  gorhami    (note),  285 
Epichlorhydrln,   1410 
Epldermln,   1478 
Eplfagus  amerlcana,  1596 
Epigaea,  1478 

Eplgaea  repens,    1321    (note),    1478 
Epllobium,  1478 
Eplloblum  angustifolium,   1478 
Epiloblum  hirsutum,    1478 
Epinephrin,  583 
Epinephrln  hydrate,  583 
Epinevinette,  1412 
Epiosln,  1478 

Epiphegus  vlrginiana,   1596 
Epipremnum  mirabile,  1681 
Epithol,  1478 
Epithol  gold,   1478 
Epithol  silver,  1478 
Epitoxonoid,  1119 
Eponge,   1660 
Eppich,   1393 
Epsom  salt,  756 
Epsom  water,  166 
Equisetum,  1478 
Equisetum  hyemale,  1478 
Equus  caballus,  1117 
Erbschelbe,   1470 
Erdbrot,  1470 


Erdrauch,  1499 

Erechthites,  1479 

Erechthites  hieracifolla,    776,   884, 
1479 

Eremorphila  mitchelli,   873 

Ergot,  447 

Ergot,  ammoniated   tincture   of, 
1265 

Ergot,  assay  of,  449 

Ergot  de  seigle,  447 

Ergot,  fiuidextract  of,   538 

Ergot,  hypodermic   injection   of, 
658 

Ergot,  infusion  of,   655 

Ergot  of  diss    (note),  448 

Ergot  of  oats    (note),  448 

Ergot  of  rye,   447 

Ergot  of  wheat   (note),  447 

Ergot,  wine  of,   1337 

Ergota,  447 

Ergotic  acid,  450 

Ergotin,  475 

Ergotine,  450,  452 

Ergotinine,  450 

Ergotinol,   1479 

Ericinol,  1548 

Ericolln,  453,  1321,  1321   (note), 
1478,  1548,  1630 

Erigeron,  1479 

Erigeron  annuus,  1479 

Erigeron  canadense,  1479 

Erigeron  canadensis,    776,    844 

Erigeron  divaricatum,  1479 

Erigeron  heterophyllus,    1479 

Erigeron,  oil  of,  844,  1479 

ErigeronSl,  844 

Erigeron  philadelphicus,   1479 

Erigeron  ramosus.  1479 

Erigeron  strigosus,  1479 

Eriobotrya,  1479 

Erlobotrya  japonica,   1479 

Eriodlctyon,  452 

Eriodicyton,  aromatic  elixir  of, 
1786 

Eriodicyton,  aromatic  syrup  of, 
1814 

Eriodlctyon  callfornicum,  452 

Eriodictyon,  fiuidextract  of,  539 

Eriodlctyon  glutinosum,   453 

Eriodictyon  tomentosum,  453 

Eriodictyum  callfornicum,  453 

Erodium,  1479 

Erodlum  cicutarlum,   1479 

Erucic  acid,  1125,   1587 

Eryngium,  1479 
Eryngium  aquatlcum,   1479 
Erysimum  alllaria,  1374 
Erysimum  officinale,  1649 
Erythraea  acaulis,    1439 
Erythraea  australis,   1430 
Erythrffia  centaurium,  1439,  1637, 

1672 
Erythraea  chilensis,  1439 
Erythraea  venusta,  1430 
Erythric  acid,  1479,  1552 
Erythrina,  1479 
Erythrina  broteroi,   1479 
Erythrina  coralloides,   1479 
Erythrina  Iithosperma,    1479 
Erythrlnine,   1479 
Erythrocentaurln,   1439,  1637 
Erythrodextrin   (note),  143 
Erythroldine,   1479 
Erythrol  tetraultrate,  1480,  1580 
Erythrolitmin,   1552 
Erythronium,  1480 
Erythronium  americanum,  1480 
Erythronium  lanceolatum,    1480 
Erythrophlelc  acid,   1644 
Erythrophleine,   1644 
Erythrophleum  guineense,  1644 
Erythrophleum  judlclale,    1644 
Erythrophlceine,  1398 
Erythroresin,  1479 
Erythroretln,   1063    1064 
Erythrose,  1064,  1072 
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Erythroxyline,  370 

Erythroxylon,  368 

Erythroxylon  and  guarana,  elixir 

of,  1785 
Erythroxylon  areolatum,    369 
Erythroxylon  carthagenense,   369 
Erythroxylon  coca,  368 
Erythroxylon  coca   spruceanum, 

369 
Erythroxylon,  elixir  of,  1785 
Erythroxylon  nova-granatense,    369 
Erythroxylon  truxillense,  368 
Erythroxlyon,  wine  of,  aromatic, 

1821 
Escamonea,  1099 
Esche,   1496 
Eschscholtzia,   1480 
Eschscholtzia  californlca,    899 

(note),  1480 
Escila    (bulbo  de),   1102 
Esculetln,   1370 
Esculin,   1370 

Esenbeckia  febrifuga    (note),    417 
Esencia  de  almendras   amargas, 

829 
Esencia  de  anis,  833 
Esencia  de  cayeput.  836 
Esencia  de  clavo,   839 
Esencia  de  espliego,   850 
Esencia  de  eucalipto,   845 
Esencia  de  llmon,  851 
Esencia  de  menta  piperita,   853 
Esencia  de  mostaza  negra,  876 
Esencia  de  romero.  872 
Esencia  de  sandalo,  873 
Esencia  de  sasafras,  875 
Esencia  de  tomillo,   883 
Esencia  de  trementina,  877 
Esencias,   811 
Eseridlne.  938 
Eserine.  937 
Eserine  benzoate,  940 
Eserine  citrate.   946 
Eserine  meta-cresotate,    940 
Eserine  salicylate.   988 
Eserine  sulphate,  940 
Eserine  tartrate,  940 
Eserinsallcylat,  989 
Eseve.  9.'i7 

Esperma  de  ballena.   317 
Esplrltu  de  nitro  dulce.    1165 
Esplrltu   rectlflcado  de  vino,  103 
Espliego,   1546 
Esprit  de  bois,  1668 
Esprit  de  camphre,    1173 
Esprit  de  cannelle,   1174 
Esprit  de  MindeXirus,    702 
Esprit  d'orange  composee,   1173 
Esprit  de  p^trole,  230 
Esprit  de  ralfort  composed,  1172 
Esprit  de  vin,  103 
Esprit  de  vinalgre.   13 
Esprit  pyroacetlque,  9 
Esprit  pyrollgneux,   1508 
Essence  antibysterique.    1172 
Essence  d'amandes  ameres,  829 
Essence  d'aneth,  833 
Essence  d'anis,   833 
Essence  de  bigarade,  835 
Essence  de  bouleau  ou  betula,  835 
Essence  de  cajeput.  836 
Essence  de  camomille    romalne, 

834 
Essence  de  cannelle  de  Chine,   841 
Essence  de  carvl,  838 
Essence  de  chenopode  anthelmin- 

tique,   841 
Essence  de  citron,    851 
Essence  de  copahu.   843 
Essence  de  coriandre,   843 
Essence  de  eubebe,    844 
Essence  d'erlgeron,   844 
Essence  de  eucalyptus.   845 
Essence  de  fenouil.   846 
Essence  de  gaulthfirie,    846 
Essence  de  genievre,    849 


Essence  de  hedeoma,  849 
Essence  de  lavande,  850 
Essence  de  malt,  481 
Essence  de  menthe  poivree,  .853 
Essence  de  menthe  verte,  856 
Essence  de  miaouli,  837 
Essence  de  moutarde,  876 
Essence  de  muscade.  861 
Essence  de  petit   grain,    218,    1590 
Essence  de  Portugal,  835 
Essence  de  puliot  americalne, 

849 
Essence  de  romarin,  872 
Essence  de  rose,   870 
Essence  de  sabine,   873 
Essence  de  santal,  873 
Essence  de  sassafras.   875 
Essence  de  templine.    1244 
Essence  de  ter£benthine,  877 
Essence  de  t£r£benthine   purifiee, 

881 
Essence  de  thym,  883 
Essence  de  valeriane    (note).    1322 
Essence  de  wintergreen,    846 
Essence  of  ambergris.    117S 
Essence  of  anise,    1172 
Essence  of  bergamot.    1586 
Essence  of  bitter  almond,   1172 
Essence  of  ginger,   1363 
Essence  of  ginger,  soluble.  1803 
Essence  of  lemon    (note),  861 
Essence  of  nutmeg,   1178 
Essence  of  orange,  834 
Essence  of  peppermint,    850.    1178 
Essence  of  pepsin,  1  T'.'-'i 
Essence  of  spearmint.    856,    1178 
Essence  of  spruce,    1244 
Essence  of  vanillin,  compound. 

1819 
Essences,  811,    820 
Essentia  pepslnl.  179.'! 
Essential  oil  of  orange    peel.    834 
Essential  oils,  811 
Essential  salt    of    lemon,    1599 
Enema  deiia  corteccla,  B84 
Essenza   dl   Mice 
Esscnza  dl  arancio  n tnara.   884 

nza  dl   cajeput.    888 
Essenza  dl  cannella,   841 
Essenza  dl   garnfani. 
Essenza  <ll  glnepro,   G 
Essenza  dl    lavanda,  850 
Essenza   dl    mentn 
Essenza   dl    rose,   870 
Essenza  dl   rosmarlno,  872 
Essenza  dl  senape,  876 
Essenza  dl  trementina,  877 
Essenze,  811 
Esslgilther,   100 
Essiggelst,   9 
Esslgnaphtha,  100 
Esslgrosenbliltter,   1067 
Essigsaure,  13 

Essigsaure  ammoniumldsung.    702 
Essigsaure  eisen-fliissigkelt,    712 
Essigsaure  morphinlosung,  727 
Esslgsaurer  kalk,  1427 
Essigsaures  bleioxyd,   969 
Essigsaures  kali,  982 
Essigsaures  kupfer,   1457 
Essigsaures  morphium,    789 
Essigsaures  natron,  1126 
Essigsaures  zink,  1348 
Essigsaures  zinkoxyd,    1348 
Ester  gums,    1051 
Esters  of  fatty  acids,  586 
Estimation,  gasometric.    1726 
Estimation  of  nitrogen   dioxide, 

1727 
Estoraque  liquldo,   1197 
Estragol,   834 
Estramonio.   1182 
Estratti,  459 

Estratto  di  aloe  acquoso.    468 
Estratto  di  belladonna  idroal- 

coolico,  469 


Estratto  di  coloquintide   Idroal- 

coolico,  473 
Estratto  di  digitale    idroalcoolico, 

474 
Estratto  di  felce  maschio  etero, 

823 
Estratto  di  genziana  acquoso,    476 
Estratto  di  giusquiamo    idroal- 
coolico, 478 
Estratto  di  idraste  liquido,  544 
Estratto  di  liquirizla,   476 
Estratto  di  noce   vomica  alcoolico, 

482 
Estratto  di  oppio  acquoso,  483 
Estratto  di  quassia    acquoso,    486 
Estratto  di  rabarbaro    acquoso, 

487 
Estratto  dl  ratania  acquoso,  480 
Estratto  dl  segala  cornuta,  475 
Estratto  dl  tarassaco  acquoso,  489 
Estricnina,   1191 
Estrofanto,  1187 
Etain,  1677 
Etain  de  glace,   246 
Eter,  97 

Eter  acetico,  100 
Eter  carbarn ico,   101 
Eter  sulfurlco,  97 
Eter  sulfurico    alcohollzado,    1163 
Etere,  97 

Etere  acetico,   100 
Etere  con  alcool,   1163 
Etere  isoamllnitroso,  139 
ECtere  nltroso  officinale,  1165 
Ethel,  1441 
Rthal  alcobol    318 
Ethene  diehloride,   329,  1446 
Ether,  97,  1708,  1T29 
Ether,  acetic,   100 
Ether  ae^tique,   100 
Ether  amylazoteux,   139 
Ether  amylnltreux,  139 
Ether  azoteux  aleoollse,   1105 
Ether,  commercial.  98 
Ether,  compound  spirit  of,  1164 
Ether  de  p^trole,   230 
Ether,  hydric,  97 
Ether  hydrlodlque,  1481 
It  her  hydrhjue,   97 
Ether,  hydrochloric,   102 
Ether  hydrochlorlque,    102 
Ether  hydroxide,   it!) 
Ether  m^thyllque,  1570 
Ether,  nitric,  11  OH 
Ether  officinal,    97 
Ether  officinal  alcoolise\  1163 
Ether,  pearls  of,   100 
Ether  pur,  97 
Ether,  purified,   97 
Ether  pyroacetlque,  9 
Ether,  spirit   of,    1103 
Ether,  stronger,   97 
Ether  sulfurlque,   97 
Ether  sulfurlque  alcoollsl,  1163 
Ether,  sulphuric,   97 
Ether,  syrup  of,  100 
Ether  vinique    97 
Ethereal  oil,  827,  1510 
Ethereal  oils,  811 
Ethereal  tincture  of  ferric  chloride, 

1818 
Ethereal  tincture  of  lobelia.   1276 
Ethereal  tincture  of  tolu,  1819 
Ethereal  tinctures,  1291,  1820 
Etherln,  827 
Etherol,  827 
Ethidene-lactlc   acid,    46 
Ethiops  mineral,  1567 
Ethoxycaffeine,  1480 
Ethydene  chloride,  1446 
Ethyl  acetate,  100 
Ethyl  alcohol,   103 
Ethyl  bromide,  1480 
Ethyl  butyrate,  1496 
Ethyl-butyric    ester.    1496 
Ethyl  carbamate,  101 


Index. 


1865 


Ethyl  chloride,  102 
Ethyl  cinnamate,  1551 
Ethyl  cyanide,   1481 
Ethyldiacetamidophenol,   1379 
Ethyl  ester  of  abletic  acid,  1051 
Ethyl-ester  of  p-amido-benzoic 

acid,   1384 
Ethyl  ether  of  beta-naphthol,  1591 
Ethyl  fluoride,  1481 
Ethyl  formate,  1481 
Ethyl-formic   ester,    1481 
Ethyl-hydriodic  ester,   1481 
Ethyl  hydroxide,  103 
Ethyl  Iodide,  1481 
Ethylmethyl    paracoumarate.    1513 
Ethyl-morphine    hydrochloride, 

1473 
Ethyl  nitrite,   preparing  pure 

(note),  1167 
Ethyl  nitrite,  pure,   1168 
Ethyl  nitrite,  solution  of,  711 
Ethyl  oxide,   97 
Ethyl  pelargonate,   1496 
Ethylpelargonic  ester,   1496 
Ethyl   phenylcarbamate.    1612 
Ethylphosphoric  acid,   1481 
Ethyl  piperldine,  394 
Ethyl  urethane,   101 
Ethylate  of  sodium,  1651 
Ethylen  hydrate,  97 
Ethylene  bromide,   1482 
Ethylene  diamine,   1542 
Ethylenediaminetricresol,    1466 
Ethylene  dichloride,  1446 
Ethylene  dinitrate,    1580 
Ethylene  lactic  acid,  46 
Ethylene  periodide,  1473 
Ethylic  alcohol,   106 
Ethylidene  chloride,  1446 
Ethylidene  diethylic  ether,  1367 
Ethylum  chloratum,  102 
Eucaine,   1482 

Eucaine  hydrochloride,   1482 
Eucalin   (note),  764 
Eucalipto,  454 
Eucaliptol,  453 
Eucalitto,  454 
Eucalyptene,  454 
Eucalypti  gummi,  453 
Eucalyptol,  453,  815,  846 
Eucalyptol-anytole,    1393 
Euealyptolen,  454 
Eucalyptoresorclnol    (note),  1056 
Eucalyptus,  454,    845 
Eucalyptus  amygdalina,  454,  845 
Eucalyptusbliitter,  454 
Eucalyptus  cltriodora,  455 
Eucalyptus  dumosa,   455,   764 

(note) 
Eucalyptus,  elixir  of,  1786 
Eucalyptus,  tluidextract   of,   539 
Eucalyptus  globulus,  453,  454,   845 
Eucalyptus  gum,  453 
Eucalyptus  gum   lozenge,   1300 
Eucalyptus  gunnii,  764 
Eucalyptus  ha;mastoma,   455 
Eucalyptus  honey    (note),   773 
Eucalyptus  kino,  453 
Eucalyptuskinopastillen,    1300 
Eucalyptus  leaves,  454 
Eucalyptus  maculata,  455 
Eucalyptus  manna,    1482 
Eucalyptus  mannifera,    1482 
Eucalyptus  odorata,  845 
Eucalyptus,  oil  of,   845 
Eucalyptus  ointment,    1309 
Eucalyptusol,   845 
Eucalyptus  oleosa,  845 
Eucalyptus  piperita,  455,  845 
Eucalyptus  rebaudianum   (note), 

454 
Eucalyptus  resinifera.  683 
Eucalyptus  rostrata,  453 
Eucalyptus  staigeriana,    455 
Eucalyptus  vlmlnalis,  764  (note), 

1482 


Eucasin,  1482 

Eucasinum,  1380 

Eucheuma  spinosum,  1498 

Euchresta  horsfieldii,    1471 

Eudermol,   1579 

Eudesmin,   684 

Eudesmol,   845 

Eudoxine,   1582 

Eugallol,   1483,  1501,  1548 

Eugenia  aromatica,  301 

Eugenia  caryophylltea,    1450 

Eugenia  caryophyllata,  301 

Eugenia  chequen,  1483 

Eugenia  Jambolana,   1483 

Eugenia  jambos,  1535 

Eugenia  jambosa,  1535 

Eugenia  pimenta,    961 

Eugenin,  303 

Eugenoform,   1483 

Eugenol,  275    (note),  305,  456,  814, 
839,    840,    865,    1327,    1525,    1589 

Eugenol  acetamide,   1483 

Eugenol,  assay  for,  in  oil  of  cloves, 
840 

Eugenol,  assay  for,  in  oil  of  pi- 
menta, 806 

Eugenol  carbinol  sodium,  1483 

Eugenol   iodide,  1483 

Euguform,   1483 

Eukalyptussalbe,  1309 

Eulachon,   1587 

Eulachon,  oil  of,  1587 

Eumenol,   1483,   1666,   1667 

Eunatrol,   1651 

Euonymi  cortex,  456 

Euonymin,  457,    476 

Euonymite,   457 

Euonymus,  456 

Euonymus  americanus,   456 

Euonymus  atropurpureus,   456 

Euonymus  bark,  456 

Euonymus,  elixir  of,  1786 

Euonymus  europseus,    456 

Euonymus,  extract  of,  475 

Euonymus,  fluidextract  of,   540 

Euonymus  tingens,  456 

Euparln,  457 

Eupatoire  des  Grecs,  1372 

Eupatorin,  458 

Eupatorium,  457 

Eupatorium  aromaticum,   457 

Eupatorium  aya-pana,   457 

Eupatorium  cannabinum,   457 

Eupatorium  collinum,  458 

Eupatorium  connatum,   458 

Eupatorium,  fluidextract  of,  540 

Eupatorium  incarnatum,   457,   1562 

Eupatorium  perfoliatum,   457 

Eupatorium  purpureum,   457 

Eupatorium  pilosum,  457 

Eupatorium  salvia?folium,   458 

Eupatorium  teucrifolium,   457 

Eupatorium  triplinerve,   457 

Eupatorium  verbenaefolium,   457 

Euphorbe,   1483,   1484 

Euphorbia,  1483 

Euphorbia  antiquorum,   1484 

Euphorbia  canariensis,   1484 

Euphorbia  chilensis,  1484 

Euphorbia  corollata,  1484 

Euphorbia  cremocarpus,   1484 

Euphorbia  drummondii,   1484 

Euphorbia  heterodoxa,    1484 

Euphorbia  hypericifolia,  1484 

Euphorbia  ipecacuanha,   1484 

Euphorbia  lathyris,  1484,  1588 

Euphorbia  ocellata,   1484 

Euphorbia  officinalis,    1484 

Euphorbia,  oil   of,   1588 

Euphorbia  parviflora,  1484 

Euphorbia  pilulifera.    1484 

Euphorbia  portulacoides,  1484 

Euphorbia  preslil,  1484 

Euphorbia  prostata,    1484 

Euphorbia  resinifera,   1484 

Euphorbium,  1484 


Euphorbiumharz,  1484 
Euphorbon,   1485 
Euphorin,  1612 
Euphraise,  1485 
Euphrasia  officinalis,  1485 
Euphthalmine  hydrochloride,    1485 
Eupion,  967 
Eupyrlne,   1485 
Euquinine,   1485 
Euresol,  1486,  1501 
Eurobin,  336,    1486,   1501 
European  aspen,   1618 
European  chestnut,   1433 
European  false    manna    (note), 

763 
European  holly,   1414 
European  larch,   1244 
European  pennyroyal,   1563 
European  rhubarb,  1061 
European  silver  fir,  1244 
European  skullcap,    1106 
European  walnut,    1535 
European  wormseed,   1084 
Europhen,   1486 
Europhen-aristol,    1486 
Eurotium  oryzae,   1666 
Euryangium  sumbul,    1209 
Eurybia  moschata,   1486 
Eurybin,   1486 
Euxanthlc  acid,    1528 
Euxanthon  anhydride,    1528 
Evaporation  in  vacuo,  465 
Evaporation  of  extracts,    464 
Evening  primrose,    1584 
Evening  trumpet   flower,    577 
Everitt's  salt,   39 
Evodia,  1486 
Evodia  febrifuga,   1486 
Evodia  glauca,    1486 
Evodia  longifolia,    1486 
Exalgine,   1486 

Examples  of  common  extempora- 
neous prescriptions,  1741 
Exogonium  purga,    675 
Expectorant,  Stokes's,  1805 
Expressed  juice  of  adhatoda,   1369 
Expressed  oil  of  almond,  831 
Expressed  oil  of  nutmeg,   798 
Exsiccated  alum,   123 
Exsiccated  calcium  sulphate,    262 
Exsiccated  ferrous  sulphate,   513 
Exsiccated  sodium  arsenate,    1128 
Exsiccated  sodium  carbonate,    1140 
Exsiccated  sodium  phosphate,  1153 
Exsiccated  sulphate  of  calcium, 

262 
Extract  of  aconite    (note),    467 
Extract  of  aloes,  468 
Extract  of  arnica    root    (note), 

467 
Extract  of  Barbados  aloes,   469 
Extract  of  belladonna   leaves,   469 
Extract  of  belladonna  leaves, 

assay  of,  470 
Extract  of  black   cohosh,   472 
Extract  of  butternut,    1536 
Extract  of  calabar  bean.   485 
Extract  of  cascara   sagrada,    487 
Extract  of  chamomile,   469 
Extract  of  cimicifuga,  472 
Extract  of  cinchona    (note),   467 
Extract  of  colchicum,    472 
Extract  of  colchicum,  acetic,  472 
Extract  of  colchicum  corm,  472 
Extract  of  colchicum   corm,   assay 

of,    472 
Extract  of  colocynth,   473 
Extract  of  colocynth,   compound, 

474 
Extract  of  conium   (note),  468 
Extract  of  Culver's  root,  481 
Extract  of  dandelion,  489 
Extract  of  digitalis,  474 
Extract  of  ergot,    475 
Extract  of  euonymus,   475 
Extract  of  euonymus,  dry,  475 
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Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 

1793 
Extract  o 

1799 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 

479 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 

1799 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 

482 
Extract  o 
Extract  o 
Extract  o 
Extract  o 

486 
Extract  o 

468 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 

488 
Extract  o 

(note), 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extract  o 
Extracta, 


flr  wood,  866 
gentian,    476 
glycyrrhiza,    476 
glycyrrhiza,    pure,    478 
glycyrrhiza,   purified, 

glycyrrhiza,  solution  of, 

hematoxylon.  478 
hemlock    (note),  468 
henbane,  478 
hyoscyamus,   478 
hyoscyamus,    assay   of, 

Indian  cannabis,   471 
Indian  hemp,  471 
iris,    1533 

jalap,  468   (note),  479 
juglans,  1536 
krameria,    480 
leptandra,  481 
licorice,    476 
licorice,  solution  of, 

liquorice,  478 

logwood,   478 

malt,  481 

malt,  dry,    481 

muskroot,   489 

nux  vomica,  482 

dux   vomica,  assay   of, 

opium,  483 
opium,  assay  of,  484 
pbysostigma,   485 
physostigma,  assay    of, 

podophyllum    (Dote), 

quassia,   486 
rhatany,  480 
rhubarb,  487 
scopola,   488 
scopola,   assay   of,   488 
socotrine   aloes,    469 
stramonium,    488 
stramonium,   assay   of, 


stramonium  seed 
468 
stropbanthus,  488 
sumbul.   489 
taraxacum,  489 
uva  ursi   (note),  468 
wahoo,  475 
witcbbazel,  178 
59 

Extracta  fluida.  521 
Extracta  llquida,  521 
Extraction  by  expression,   400 
Extraction  by  percolation,   460 
Extraction  by  solution,  460 
Extractive,  459 
Extractive  matter,  459 
Extracto  acuoso  de  genclana,   476 
Extracto  acuoso  de  opio,   483 
Extracto  acuoso  de  ratania,  480 
Extracto  acuoso  de  regaliz,  476 
Extracto  acuoso  de  ruibarbo,  487 
Extracto  alcohollco  de  beleno,  478 
Extracto  alcohollco  de   belladona, 

469 
Extracto  alcoholico  de  cascara 

sagrada,  487 
Extracto  alcohollco  de  digital, 

474 
Extracto  alcohollco    de    nuez    vom- 
ica.  482 
Extracto  etereo   de   helecho   macho, 

823 
Extracto  fluido  de  hamamells,    544 
Extracto  fluido  de  hidrastls,    544 
Extractos,   459 
Extracts,  459 
Extracts,   powdered.  466 
Extracts,  scale,   467 


Extractum  acalypha?    liquidum, 

1367 
Extractum  aconlti    (note),  467 
Extractum  aconlti  fluidumr  526 
Extractum  adhatodse  liquidum, 

1369 
Extractum  aloes,  468 
Extractum  aloes  acido  sulfurico 

correctum,   469 
Extractum  aloes  barbadensls,   469 
Extractum  anthemidis,  469 
Extractum  apocynl  fluidum,  526 
Extractum  arnica?   radicis    (note), 

467 
Extractum  arnica  radicis   fluidum 

(note),  524 
Extractum  aromatlcum  fluidum, 

527 
Extractum  asclepiadis  fluidum, 

1401 
Extractum  aspidospermatla 

fluidum,  1403 
Extractum  aurantil   amarl  fluidum, 

527 
Extractum  belse   liquidum,    1405 
Extractum  belladonnse   alcoholi- 

cum,   469 
Extractum  belladonnse  follorum, 

469 
Extractum  belladonna   follorum 

alcoholicum,  469 
Extractum  belladonnse  liquidum, 

527 
Extractum  belladonnse  vlrlde,  471 
Extractum  brayerse   fluidum  (note), 

525 
Extractum   buchu    fluidum,   52'.* 
Extractum  calami  fluidum.  580 
Extractum   calumbse  fluidum,  530 
Extractum  cannabis  Indies?,  471 
Extractum  cannabis    indicse 

fluidum,  530 
Extractum  capsicl    fluidum,   531 
Extractum   canils.    1602 
Kxtractum   cascarse  saRradsp.   487 
Extractum  cascara?   Bagradse 

fluidum,  555 
Extractum  castanese   fluidum,    1434 
Extractum  cbamomilla'  romanae, 

469 
Extractum  chlmapblla?    fluidum, 

531 
Extractum  chlnse  callsaysc  fluidum, 

532 
Extractum  chiratae    fluidum,    531 
Extractum  cimlcifufrir,   472 
Extractum   clmlclfugse   fluidum.   532 
Extractum  cimlcifuga?  liquidum, 

532 
Extractum  cinchona?    (note).    467 
Extractum  cinchonse   fluidum,   532 
Extractum  cinchonas   liquidum,   532 
Extractum   clssampeil  liquidum 

(note),  917 
Extractum  cocse   fluidum.   534 
Extractum  cocse  liquidum,   534 
Extractum   colchlcl.   472 
Extractum  colchlcl  corml.  472 
Extractum  colchlci   radicis,   472 
Extractum  colchlcl   radicis 

fluidum    (note).  525 
Extractum  colchlcl   seminis 

fluidum,  535 
Extractum  colocynthldls,  473 
Extractum  colocyntbidis    alcohol- 
icum, 473 
Extractum  colocyntbidis    com- 

positum,  474 
Extractum  conll    (note),    468 
Extractum  conii  fluidum,  536 
Extractum  conli  fructus  fluidum, 

536 
Extractum  convallarise   fluidum, 

537 
Extractum  cubebse  sethereum,   824 
Extractum  cubebse  fluidum,  537 


Extractum  cubebarum,   S24 
Extractum  cusso  fluidum    (note), 

525 
Extractum  cyprlpedii  fluidum,  537 
Extractum  digitalis,  474 
Extractum  digitalis  alcoholicum, 

474 
Extractum  digitalis  fluidum,  538 
Extractum  dulcamara?  fluidum 

1656 
Extractum  elateril,  431 
Extractum  ergota?,  475 
Extractum  ergotse  fluidum,   538 
Extractum  ergotse  liquidum,  538 
Extractum  eriodictyi  fluidum,  539 
Extractum  eucalypti   fluidum,    539 
Extractum  euonymi,   475 
Extractum  euonymi  siccum,  475 
Extractum  eupatoril    fluidum,   540 
Extractum  fabse  Calabarlcae,  485 
Extractum  fellls  bovlnl,   490 
Extractum  ferrl  pomatum,  1491, 

1793 
Extractum  filicls,  823 
Extractum  fillcis  liquidum,  823 
Extractum  frangulse  fluidum,  540 
Extractum  gelsemil  fluidum,  541 
Extractum  gentianae,  476 
Extractum  gentiansa    fluidum,    541 
Extractum  geranil   fluidum,  541 
Extractum  glycyrrhizse,  476,   478 
Extractum  glycyrrhizse    depuratum, 

478,    1793 
Extractum  glycyrrhizse   fluidum, 

542 
Extractum  glycyrrhizse  liquidum, 

542 
Extractum  glycyrrhizse  puruo,  478 
Extractum  glycyrrhiza?   spirit u- 

osum    (note),    542 
Extractum  gossypil  radicis  fluidum 

(note),  526 
Kxtractum  graminls,   565 
Extractum  grhidellse  fluidum,  543 
Extractum  grindellso  liquidum,   543 
Extractum  guarana?    fluidum,    543 
Extractum  hsematoxyll,  478 
Kxtractum   haemostatlcum,   475 
Extractum   hamamelldls    liquidum, 

544 
Extractum  hydrastls  fluidum,   544 
Extractum  hydrastls  liquidum, 

544 
Extractum  byoBcyaml,    478 
Extractum  hyoscyaml  fluidum, 

545 
Extractum  hyoscyaml  vlrlde.  478 
Extractum  ipecacuanha?    fluidum, 

546 
Extractum  ipecacuanha?    liquidum, 

546 
Extractum  Iridls,   1533 
Kxtractum   lridis  fluidum,  1533 
Extractum  jaborandl  liquidum,   552 
Extractum  jalapse,  468  (note),  479 
Extractum  juglandis,    1536 
Extractum  kava?  liquidum,  1540 
Extractum  krameria?,  480 
Extractum  krameria?    fluidum,    547 
Extractum  lappa?   fluidum,   548 
Extractum  leptandra?,  481 
Extractum  leptandra?   fluidum,   548 
Extractum  llgni   Campechianl,  478 
Extractum  liqulrltla?,   476 
Extractum  lupullnl    sethereum,    825 
Extractum  lupullnl  fluidum,  549 
Extractum  malti,  481 
Extractum  matico   fluidum,    549 
Extractum  mezerel  fluidum,  549 
Extractum  nucls   vomica?,   482 
Extractum  nucls  vomica?  fluidum, 

550 
Extractum  nucls   vomicse   liquidum, 

550 
Extractum  nucum  vomlcarum  alco- 
holicum, 482 
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Extraetum  nucum  votniearum 

spirituosum,  482 
Extraetum  opli,  483 
Extraetum  opli   liquldum,  485 
Extraetum  pareirae  fluidum,  551 
Extraetum  pareirae  liquldum,  551 
Extraetum  physostigmatis,    485 
Extraetum  phytolaccae   fluidum 

552 
Extraetum  picrorhizae  liquldum, 

1614 
Extraetum  pilocarpi  fluidum,  552 
Extraetum  piperis  fl«idum,   825 
Extraetum  podophylli   (note),  408 
Extraetum  podophylli  fluidum,  553 
Extraetum  pruni   virginianae 

fluidum,  554 
Extraetum  quassise,   486 
Extraetum  quassise  fluidum,  554 
Extraetum  ratanhae,  480 
Extraetum  rhamni   purshianae,  487 
Extraetum  rhamni  purshianae 

fluidum,  555 
Extraetum  rhei,  487 
Extraetum  rhei    alcoholicum,    487 
Extraetum  rhei  fluidum.  550 
Extraetum  rhois  glabrae  fluidum, 

557 
Extraetum  rosae   fluidum,   557 
Extraetum  rubi  fluidum.  558 
Extraetum  sabinae  fluidum,   558 
Extraetum  sarsse  Iiquidum.  550 
Extraetum  sarsaparillae  fluidum, 

559 
Extraetum  sarsaparillae  fluidum 

compositum,  550 
Extraetum  scoparii    fluidum 

(note),   525 
Extraetum  scopolae.  488 
Extraetum  Scutellariae  fluidum.  501 
Extraetum  secalis  cornuti,  475 
Extraetum  secalis   cornuti    fluidum, 

538 
Extraetum  senegae   fluidum,  501 
Extraetum  sennae  fluidum.  562 
Extraetum  serpentariae   fluidum, 

562 
Extraetum  spigeliae  et  sennae 

fluidum   (note),  563 
Extraetum  spigeliae  fluidum.   563 
Extraetum  stigmatum  maydis 

fluidum,   1797 
Extraetum  stillingioe   fluidum,  563 
Extraetum  stramonii.  488 
Extraetum  stramonii  fluidum 

(note),  525 
Extraetum  stramonii   seminis 

(note),  468 
Extraetum  stramonii   seminis 

fluidum    (note),  525 
Extraetum  strophanthl,    488 
Extraetum  strychni,  482 
Extraetum  sumbul,  489 
Extraetum  taraxaci,  489 
Extraetum  taraxaci  fluidum.   564 
Extraetum  taraxaci  Iiquidum,  504 
Extraetum  thebaicum.  483 
Extraetum   trltici  fluidum,   565 
Extraetum  uvae  ursi  (note),  468 
Extraetum  uvae  ursi  fluidum,  565 
Extraetum  Valerianae   fluidum.    560 
Extraetum  veratri   viridis  fluidum, 

566 
Extraetum  viburni  opuli   fluidum, 

566 
Extraetum  viburni  prunifolii 

fluidum,  567 
Extraetum  xanthoxyli   fluidum,  507 
Extraetum  zingiberis  aethereum, 

825 
Extraetum  zingiberis  fluidum,  567 
Extrait  d'aetee  tl  grappes,  472 
Extrait  d'aloes,  468 
Extrait  d'aloes  des  Barbades,  469 
Extrait  de  belladone    (racine),  409 
Extrait  de  bols  de  Campeche,  478 


Extrait  de  eamomille  romaine, 

469 
Extrait  de  cascara  sagrada,   487 
Extrait  de  chanvre  de  l'lnde,  471 
Extrait  de  cigue   (note),  468 
Extrait  de  colchique  acetique,  472 
Extrait  de  coloquinte,  473 
Extrait  de  coloquinte   compose, 

474 
Extrait  de  dent-de-lion,    489 
Extrait  de  digitale  alcoolique, 

474 
Extrait  d'ecorce  de  noyer  gris, 

1536 
Extrait  d'euonymus  atro-purpu- 

reus,  475 
Extrait  de  feve  de  Calabar,  485 
Extrait  de  tiel  de  boeuf,  490 
Extrait  de  fougere  male,  823 
Extrait  de  fusain    Am6ricaine,    475 
Extrait  de  gentiane,  476 
Extrait  de  Goulard.  728 
Extrait  de  jalap,  479 
Extrait  de  jusquiame    (feuille), 

478 
Extrait  de  leptandra,  481 
Extrait  de  malt,  481 
Extrait  de  noix  vomique,  482 
Extrait  d'opium.  483 
Extrait  de  quassia  amara,  480 
Extrait  de  racine  de  scopola,   488 
Extrait  de  racine  de  sumbul,  489 
Extrait  de  ratanhia,   480 
Extrait  de  reglisse,  476 
Extrait  de  reglisse  pur.  478 
Extrait  de  rhubarbe,  487 
Extrait  de  seigle  ergots.  475 
Extrait  de  stramoine    (feuille), 

488 
Extrait  de  strophanthus   kombo 

(semeneel,  488 
Extrait  rtiH'-re  de  capsique,  N24 
Extrait   liquide   aromatique,   527 
Extrait  liquide   aromatique   de 

cascara  sagrada,  556 
Extrait  liquide  d'acore  vrai,  530 
Extrait  liquide  d'aetee  a.  grappes, 

532 
Extrait  liquide  de  barbane,  548 
Extrait  liquide  de  bee  de  grue 

tachete\  541 
Extrait  liquide  de  berberis.  529 
Extrait  liquide  de  bucco,  529 
Extrait  liquide  de  busserole,  565 
Extrait   liquide  de  capsique,  531 
Extrait  liquide  de  cascara  sagrada. 

555 
Extrait  liquide  de  chanvre  du 

Canada,  526 
Extrait  liquide   de   chanvre    Iudien, 

530 
Extrait  liquide  de  chirette.  531 
Extrait  liquide  de  coca,   534 
Extrait  liquide  de  Colombo,   530 
Extrait  liquide  de  eubebe,   537 
Extrait  liquide  de  cypripede  jaune, 

537 
Extrait  liquide  de  digitale,   537 
Extrait  liquide  d'ecorce  de  balaus- 

tier,  542 
Extrait  liquide   d'ecorce   de   bour- 

daine,  540 
Extrait  liquide  d'ecorce  de   cerisier 

de  Virginie,  554 
Extrait  liquide  d'ecorce  de  chava- 

lier,  567 
Extrait  liquide  d'ecorce  de   chene, 

555 
Extrait  liquide  d'ecorce  de  fusain, 

540 
Extrait  liquide  d'ecorce  de  grena- 
dier, 542 
Extrait  liquide  d'ecorce  d'orange 

a  more,  527 
Extrait  liquide  d'ecorce  de  quil- 

laya,   555 


Extrait  liquide  d'ecorce  de  ronce, 

558 
Extrait  liquide  d'epine-vinette,  52» 
Extrait  liquide  d'eriodicyton,  539 
Extrait  liquide  d'eucalyptus,  539 
Extrait  liquide   d'eupatoire   per- 

foliee,  540 
Extrait  liquide   de   feuilles   de 

stramoine.  564 
Extrait  liquide  de  fruit  de  sumac, 

557 
Extrait  liquide  de  garou,  549 
Extrait  liquide  de  gelsemium,   541 
Extrait  liquide  de  gentiane,  541 
Extrait  liquide  de  geranium 

macule,  541 
Extrait  liquide  de  gingembre,  567 
Extrait  liquide  de  grindelia,  543 
Extrait  liquide  de  guarana,  543 
Extrait  liquide  de  hamamelis,  544 
Extrait  liquide  de  hydrastis,  544 
Extrait  liquide  dipecacuanha,  540 
Extrait  liquide  de  jaborandi,  552 
Extrait  liquide  de  jasmin  jaune, 

541 
Extrait  liquide  de  jusquiame,  545 
Extrait  liquide   de   leptandra,   548 
Extrait  liquide  de  lobelie  enflee, 

548 
Extrait  liquide  de  lupulin,  549 
Extrait  liquide  de  matico,  549 
Extrait  liquide  de  m£z£r£on,  549 
Extrait  liquide  de  muguet,  537 
Extrait  liquide  de  noix-vomique, 

550 
Extrait  liquide   de  pareira  brava. 

551 
Extrait  liquide   de   petit   chiendent. 

565 
Extrait  liquide    de    phytolaque 

(racine).   552 
Extrait  liquide  do  piment  des 

jardins,   531 
Extrait  liquide  de  pisseulit.  504 
Extrait   liquide  de  podophylle,   553 
Extrait  liquide  de  polygale  de 

Virginie,  561 
Extrait  liquide  de  pyrole  ombelloe, 

531 
Extrait  liquide  de  quassie,  554 
Extrait  liquide  de  quinquina  jaune. 

532 
Extrait  liquide  de  racine  d'aconit. 

526 
Extrait  liquide  de   racine  de   bella- 
done, 527 
Extrait  liquide  de  racine  de  sco- 
pola, 560 
Extrait  liquide  do  ratanhia,  547 
Extrait  liquide  de  reglisse,  542 
Extrait  liquide  de  rhubarbe,  550 
Extrait  liquide  de  rose  rouge.  557 
Extrait  liquide  de  sabine,  558 
Extrait  liquide    de    sanguinaire, 

558 
Extrait  liquide  de  salseparellle, 

559 
Extrait  liquide  de  salseparellle 

compost,   559 
Extrait  liquide  de  seille,  560 
Extrait  liquide  de  scutellaire,  561 
Extrait  liquide  de  semence  de 

cigue,   536 
Extrait  liquide   de   semences    de 

colchique,  535 
Extrait  liquide  des  semences  de 

staphisalgre,  563 
Extrait  liquide  de  sene\  562 
Extrait  liquide  de  senega,  561 
Extrait  liquide  de  serpentalre.   562 
Extrait  liquide  de  seigle    ergote\ 

538 
Extrait  liquide  de  spigelie,  563 
Extrait  liquide  de  stillingle.   563 
Extrait  liquide  de  sumbul,  564 
Extrait  liquide  de  valgriane,  566 
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Extrait  liquide  de  vSratre  am£rl- 

cain,  566 
Extrait  liquide  de  viburne,  567 
Extrait  thfibaique,  483 
Extraits,  459 
Extraits  etheres,  826 
Extraits  liquides,  521 
Extrakte,  459 
Exuja,   1398 
Eyebright,   747,  1485 
Eye-wash,  alcoholic,   1812 


Faba  calabarica,   937 

Faba  Ignatii,   1523 

Faba  Sancti   Ignatii,   1523 

Fabae  pichurim  majores,   1618 

Fabae  pichurim  minores,  1613 

Fabiana,  1486 

Fabiana  imbrioata,    1486 

Fabianaresin,   1487 

Fabiana-tannoid,    1487 

Fabianol,   1487 

Factls,   1430 

Factitious  scammony,    1101 

Fagara  clava-herculls,   04. ';    (note), 

1346 
Fagara  flava,  l.".4T 
Fagara  fraxinlfolia    (note),   1346 
Fagara  octandra,    1666 
Fagus  ferruginea,   402 
Fagus  silvatica,  40^. 
Faham,   1386 
Fahdli   (note),  800 
Faints,   1882 
Fairy  bells,  423 
Fairy  cap.   423 
Fairy  lingers.  423 
Fairy  rincs,    1574 
Fairy  tbimbles,  423 
Fallkraut.    195 
Falsche  akazie,   1682 
Falsche  senna,   1454 
False  acacia.   1682 
False  angustura.   803 
False  bittersweet,  i  188 
False  columba,  1468 
False  columbo.   265 
False  ginseng,    1602 
False   hellebore.    1330 
FalM   ipecac   (notei.  671 
False   isinglass,   1522 
False  jalap   of    New    Orleans 

(note).  679 
False  kola    nuts.    1541 
False   mannas  (note),  T68 
False  matico,    771 
False  myrrh.  800 
False  pellitory  root    (note),  1028 
False  saffron,   1-432 
False  sarsaparilla.   1804 
False  senega.   1108 
False  storax   (notet.  1197 
False  sunflower.   1513 
False  tinfoil,    1678 
False  tragacanth,  1408 
False  unicorn    root,    1441,    1616 
Fanghi  dl  sclofani,  1487 
Fiirberginster,   1502 
Farbcrrothe,   1633 
Farina  dell'  avena.   1583 
Farina  tritiei,    1492 
Farlne  d'avoine.   1583 
Farnextrakt,  823 
Farnwurzel,  210 
Fat-free  tincture  of  digitalis 

(note),   1265 
Fat  manna,   765 

Father  Picolo's  manna    (note),  763 
Fats,  806 

Fats,  solid  vegetable,   807 
Fatty  matter  from  cinchona,  355 
Fatty  oils,  806 
Faueraeh,   1412 
Faulbaum-fluidextrakt,  540 


Faulbaumrinde,  569 
Faux  cumin,   1579 
Faux  fenouil,   1674 
Faux  gambier,   1474 
Faux-jalop    rayonn6    (note),    679 
Fava  di  Santo  Ignazio,  1523 
Febure's  remedy,  200 
Febrifuge,   342.   359    (note) 
Fecule  de  ble,  142 
F6cule  de  froment.  142 
Fecule  de  mais,   142 
Federharz,  428 
Fehling's  solution,   1716 
Feigbohne,   1554 
Feigen,  520 
Fel  bovinum,  489 
Fel  bovinum   purificatum,  490 
Fel  bovis,   489 
Fel  bovis  purificatum,  490 
Fel  root,  580 
Fel  taurl,  489 
Fel   taurl  depurattim,  490 
Felce  maschio,  210 
Feldraute.   1499 

Felix's  caustic  paste    (note),   1352 
Female  fern.   1403 
Female  nutmeg,    798 
Female  pills,   Hooper's    (note),  953 
Fen  rue.   1673 
Fenacetina,   10 
Fenchel.   568 
Fenchelol,   846 
Fenchelsamen,   568 
Fenchel  wasser,  lis 
Fenchone.  814,  846,   1678 
Fennel,  568.   846 
Fennel  fruit.   568 

Fennel   fruits,   table  showing  varie- 
ties and  characteristics,   568 
Fennel,  oil    of,   846 
Fennel  seed)  568 
Fennel,  varieties  of.  568 
Fennel   water.    ITS 
Feriner's   ^uniac  mixture.   1S1T 

Fenolo  cristalllsBato,  925 
Fenolo  ii<|ui<io,  861 

Fenouil  d'eau,   15S4 
Fenouil  douz  (fruit),  .".<;s 

Fenouil    puant.    1  15 
Fenugreek,  1668 
Fer.  514 

Fer  eremol,  1512 
Fer  metellique,  51 i 

Per    reduit.   519 

Per    reduit    par    I'hydrogene,   518 

Ferlssot,  14S7 

Fermentation,  alcoholic.  108 
Fermentation,  vinous.  103 

Fermented    milk.    1  T0S 
I -ernamliuco   wood,    14'_'" 
Fern-gale.  1455 
Feronia  elephantum,   1510 
Ferralbumose,    1487 
Ferrated  elixir  of  calisaya.    1784 
Ferrated  elixir  of  gentian,   lTsy 
Ferrated  extract  of  apples,  1 T93 
Ferrated  extract  of  apples,  tinc- 
ture of,  1818 
Ferrated  wine  of  wild  cherry,  1822 
Ferratin,   1487 
Ferratogen,   1487 
Ferratose.   1487 
Ferrlacetatlosung,    712 
Ferri  albuminas,  1487 
Ferri   ammonio-citras.  496 
Ferri  ammonio-sulphas,  498 
Ferrl  ammonio-tartras,  498 
Ferriammoniumcitrat,   496 
Ferriammoniumsulfat,  498 
Ferriammontartrat,  498 
Ferrl  arsenas.  491 
Ferri  benzoas,    1487 
Ferribenzoat,    1487 
Ferri  bromidum,  1489 
Ferri  cacodylas,    1424 
Ferri  carbonas   saccharatus,   492 


Ferri  easeinas,  1533 
Ferri  chloridum,   494 
Ferri  citras,    495 
Ferricitrat.   495 

Ftrricyanide  of  potassium,  1619 
Ferri  et  ammoniae  citras,  496 
Ferrl  et  ammonii  citras,  496 
Ferri  et  ammonii  sulphas,  498 
Ferri  et  ammonii  tartras,  498 
Ferrl  et  bismuthi   citras,  1533 
Ferri  et  magnesii   citras,   1533 
Ferri  et  potassii    tartras,   499 
Ferri  et  quiniae  citras,  501 
Ferri  et  quinina;  citras,   501 
Ferri  et  quinina;  citras  solubilis, 

503 
Ferri  et  sodii  citro-phosphas,  509 
Ferri  et  sodll  citro-pyrophosphas, 

510 
Ferri  et  strychnia  citras,  504 
Ferri  et    strychninae  citras,  504 
Ferri  ferrocyanidum    (note),  1001 
Ferri  fcrrocyanuretum    (note), 

1001 
Ferri  glycerophosphas,    1488 
I'erri   hydroxidum,   505 
Ferrl  hydroxidum  cum  magnesii 

oxido,  506 
Ferrl  hypophosphis.  507,  1793 
Ferrihypophosphit,  507 
Ferrl  iodas,    1488 
Ferri   iodidum,    1489 
Ferrl   Iodidum   saccharatum    (note), 

1225 
I'erri   kalicum   tartaricum.    499 
Ferri   lactas.  1480 
Ferri  malas  crudus,  1491,  1793 
I'erri  nit  rat   losung.   716 
I'erri   oxalas,    1401 
Ferrl   oxldum    hydratum,   505 
Ferrl  oxidum   hydratum   cum   mag- 
nesia, 506 
Ferrl  oxldum   magnet  icum    516, 

1  188 
I'erri   oxidum    rubruni,  608 
I'erri   peptonas.    1533 
I'erri   perchloridum.   494 
I'erri    peroxidum.  505 
I'erri    phosphas,   508 
I'erri   phosphas  solubilis.  500 
I'erri   potassio-tart ras,    499 
Ferri   pulvis,  518 
Ferrl   pyrophosphas,    510 
Ferri   pyrophosphas  solubilis,  510 
Ferri   ramenta,  514 
Ferri   sallcylas,   1488 
Ferrlsallcylat,  1488 
Ferri  sesquloxidum.  505 
I'erri   squamip,    1488 
I'erri  siibcarbonas   (note),  506 
Ferrl  sncclnas,  1488 
Ferrisulfatlosung,    719 
Ferrl  sulphas,   511 
Ferrl  sulphas    exsiccata,    513 
Ferrl  sulphas   exslccatus,   618 
Ferrl  sulphas  granulatus,  513 
Ferrl  sulphas   praeeipltatus,   513 
Ferrl  sulphldum    (note),  1206 
Ferrl  tannas,   1488 
Ferri  valerlanaR,    1488 
Ferrl  vanadas,  1690 
Ferric  acetate,   solution  of, 

712 
Ferric  acid,   516 
Ferric  albuminate,  1487 
Ferric  ammonium  sulphate,  498 
Ferric  ammonium   sulphate  test 

solution,   1708 
Ferric  arsenate,   491 
Ferric  arsenlo-cltrate    (ammonl- 

ated).   1487 
Ferric  benzoate,   1487 
Ferric  chloride,  494,   1729 
Ferric  chloride,  ethereal  tincture 

of,  1818 
Ferric  chloride,  solution  of,  713 
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Ferric  chloride,  tasteless  tincture 

of,  1818 
Ferric  chloride  test  solution,   1708 
Ferric  chloride,  tincture  of,  1265 
Ferric  citrate,   495 
Ferric  citrate,  solution  of   (note), 

495 
Ferric  citrate,    wine   of,    1337 
Ferric  glycerophosphate,   1488 
Ferric  hydrate,  505 
Ferric  hydrate  with  magnesia,  506 
Ferric  hydroxide,  505 
Ferric  hydroxide  with   magnesium 

oxide,  506 
Ferric  hypophosphite,  507,  1793 
Ferric  hypophosphite,  solution  of, 

1800 
Ferric  hypophosphite,  syrup  of, 

508,    1814 
Ferric  iodate,  1488 
Ferric  nitrate,  solution  of,  716 
Ferric  nucleinate,  1583 
Ferric  nucleine,  1487 
Ferric  oleate   (note),  821 
Ferric  oxide,    1528 
Ferric  oxide,  magnetic,  1488 
Ferric  oxychloride,   1657 
Ferric  oxychloride,  solution  of, 

1800 
Ferric  oxyhydrate,  505 
Ferric  picrate,    1614 
Ferric  pyrophosphate,  510 
Ferric  pyrophosphate,  soluble,  510 
Ferric  saccharate,  1488 
Ferric  salicylate,   1488 
Ferric  subsulphate,  solution  of, 

717 
Ferric  succinate,    1488 
Ferric  sulphate,  solution  of,  719 
Ferric  tannate,1488 
Ferric  valerate,   1488 
Ferric  valerianate,  1488 
Ferrinol.   1583 
Ferripyrine,   1489 
Ferro,  514 

Ferro-ammonium  citricum,  496 
Ferrobromid,   1489 
Ferro-chromium,   1449 
Ferrocyanide  of  iron    (note),   1001 
Ferrocyanide  of  potassium,  1001 
Ferrocyankalium,   1001 
Ferrocyanure  de  potassium,  1001 
Ferrocyanuret  of  iron    (note), 

1001 
Ferrocyanuret  of  potassium,  1001 
Ferrohemol,  1512 

Ferro-manganic   preparations,    1560 
Ferrophosphated  elixir  of  gentian, 

1787 
Ferroprussiate  of  potassa,  1001 
Ferropyrine,  1489 
Ferro  ridotto  dall'  idrogeno,  518 
Ferroso-aluminic  sulphate,   1376 
Ferroso-ferric  phosphate,   508 
Ferrosol,   1489 
Ferrostyptin,  1489 
Ferrosulfat,  511 
Ferro-tartrate  of  potassium,  499 
Ferrous  arsenate,  491 
Ferrous  bromide,  1489 
Ferrous  bromide,  syrup  of,  1665 
Ferrous  carbonate,  mass  of,  767 
Ferrous  carbonate,   saccharated, 

492 
Ferrous  chloride,  pills  of   (note), 

494 
Ferrous  chloride,  syrup  of,  494 

(note).    1815 
Ferrous  hypophosphite,  syrup  of, 

508 
Ferrous  iodide,  1489 
Ferrous  Iodide,  glycerite  of   (note), 

1490 
Ferrous  Iodide,  pills  of,  957 
Ferrous  Iodide,   saccharated 
(note),  1225 


Ferrous  iodide,  solution  of,  1225, 

1800 
Ferrous  iodide,  syrup  of,  1223 
Ferrous  lactate,  1490 
Ferrous  malate,  1491 
Ferrous  nitrate,  syrup  of,  717 
Ferrous  oleate  (note),  821 
Ferrous  oxalate,   1491 
Ferrous  phosphate,  syrup  of,  1225 
Ferrous  sulphate,  511,  1729 
Ferrous  sulphate,   commercial,   511 
Ferrous  sulphate,  dried,   513 
Ferrous  sulphate,  exsiccated,  513 
Ferrous  sulphate,  granulated,   513 
Ferrous  sulphate  test  solution, 

1708 
Ferrous  sulphide   1206    (note), 

1709 
Ferrous  tartrate,  500 
Ferruginous  collodion,  385 
Ferruginous   paranucleo-proteid, 

1492 
Ferruginous  pills,  956 
Ferrugo,  505 
Ferrum,  514 

Ferrum  ammoniatum,  1533 
Ferrum  ammonio-sulphuricum,    498 
Ferrum  arsenicum,  491 
Ferrum  benzoicum,  1487 
Ferrum  bromatum,  1489 
Ferrum  carbonicum  saccharatum, 

492 
Ferrum  caseinatum,  1533 
Ferrum  catalyticum,   1657 
Ferrum  citricum  ammoniatum,  496 
Ferrum  citricum   oxydatum,    495 
Ferrum  glycerinophosphoricum, 

1488 
Ferrum  hydrogenio    reductum,   518 
Ferrum  hypophosphorosum,   507 
Ferrum  iodatum,  1489 
Ferrum  lacticum,  1490 
i'.errum  muriaticum    oxvdatum, 

494 
Ferrum  nucleo-albuminatum,    1533 
Ferrum  ope  hydrogenii   paratum, 

518 
Ferrum  oxalicum,   1491 
Ferrum  oxidatum  magneticum, 

1488 
Ferrum  oxydatum  saccharatum, 

1488 
Ferrum  peptonatum,  1533 
Ferrum  phosphoricum.  508 
Ferrum  phosphoricum   cum   natrio 

cltrlco,  509 
Ferrum  pyrophosphoricum  cum 

sodio  citrico,   510 
Ferrum  redactum,  518 
Ferrum  reductum,   518 
Ferrum  sallcylicum,   14S8 
Ferrum  sesquichloratum,   494 
Ferrum  sulfuricum,   511 
Ferrum  sulfuricum    oxydatum    am- 
moniatum, 498 
Ferrum  sulfuricum   siceum,   513 
Ferrum  tartaratum,  499 
Ferrum  tartaricum  ammoniatum, 

498 
Ferrum  tartarizatum,   499 
Ferrum  vitriolatum  purum,  511 
Fersan,  1492 
Ferula  alliacea,   207 
Ferula  ammonifera.   126 
Ferula  assafcetlda,  207 
Ferula  chair,  571 
Ferula  erubescens,   571 
Ferula  ferulago.  571 
Ferula  foetida,  2*07 
Ferula  galbanifera,   571 
Ferula  galbaniflua,  208,  571 
Ferula  galbanum,  571 
Ferula  ja>schkeana,   207 
Ferula  narthex,  207 
Ferula  persica,  207 
Ferula  rubricaulis,  571 


Ferula  scorodosma,  207 

Ferula  suaveolens,  1209 

Ferula  sumbul,   1209 

Ferula  tingitana,  126 

Ferulaic  acid,  209 

Ferulaic  acid  ester  of  asaresino- 
tannol,  209 

Festes  paraffin,  914 

Fetid  aloes,  114 

Fetid  spirit  of  ammonia,  1172 

Fette,  806 

Fette  oele,  806 

Feuchtes  eisenoxydhydrat,  505 

Feuilles  de  belladone,   225 

Feuilles  de  booko,   249 

Feuilles  de  bucco,   24!> 

Feuilles  de  buchu,   249 

Feuilles  de  coca,   368 

Feuilles  de  digitale  pourpree,  423 

Feuilles  d'eucalyptus,  454 

Feuilles  de  gaultherie  coueh£e, 
1501 

Feuilles  de  grande  cigue,  392 

Feuilles  de  grande  digitale,  423 

Feuilles  de  hamamelis.   609 

Feuilles  de  matico,  771 

Feuilles  de  romarin,   1633 

Feuilles  de  sene\  1109 

Feuilles  de  stramoine,  1182 

Feve  de  Saint  Ignace.  1523 

Feve  du  Calabar,  937 

F&ve  igasurique,  1523 

Feve  tonka,   1681 

Fever-bush,   1411,  1621 

Feverfew,   1605 

Fever- root,   1684 

Fever  tree,  1615 

Fever-twig,  1438 

Fever- wort,   1684 

F6ves  pichurim,   1613 

Fiber  zibethicus,   793 

Fibroin,  1660 

Fichi,  520 

Fichtenharz,   1050 

Fichtenwolle,  866 

Fici,   520 

Fico-cerylic  acid   (note),  310 

Fico-cerylic-alcohol    (note),  310 

Fictitious  manna    (note),  765 

Ficus,  520 

Ficus  anthelmintiea,   520 

Ficus  carica,  520 

Ficus  cerifera    (note).   310 

Ficus  elastica,  429.   520 

Ficus   indica,  429,  520,  1543 

Ficus  laccifera,    520 

Ficus  passa,   520 

Ficus  religiosa.   520,   1543 

Fieberklee.   1563 

Field  cabbage,   1587 

Fifil  us wud,  962 

Fiftieth-normal    potassium    hydrox- 
ide volumetric  solution,  1720 

Fiftieth-normal   sulphuric  acid   vol- 
umetric  solution,   1726 

Fiftieth-normal    volumetric    solu- 
tion.  1716 

Fig.   520 

Figue,  520 

Figue  de  barbarie,  1595 

Figwort,   1645 

Fil  de  cuivre,  414 

Fil  de  fer,  514 

Filament  de  mais,   1348 

Filicic  acid,   212.   823 

Filicin,  212 

Filipendula  ulmaria,  1660 

Fillpendula  vulgaris,   1660 

Fllix  mas,  210 

Filix  red,  212 

Fillsea  suaveolens.  1644 

Filled  soaps.   1587 

Filmaron,  212 

Filmogen,   1492 

Fine-leaved  water  hemlock,  1584 

Finely  dusted  acacia.  7 
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Fineness  of  powder  for  percolation, 

462 
Finger  berry,    1068 
Fingerhutaufguss,   654 
Fingerhutbliitter,  423 
Fingerhutextrakt,  474 
Fingerhutkraut,  423 
Fingerhuttinktur,   1265 
Finnan  turpentine   (note),  1247 
Finocchio,  568 
Fir  oil,  1248 
Fir  wood  extract,  866 
Fir  wool.   866 
Fire-weed.  1479 
Flschkorner,   1451 
Fischleim.   1521 
Flsehleimgummi.   1643 
Fisetin,   1490,   1625,  1629 
Fish  berries.  1451 
Fish-glue,  1521 
Fishery  salt.    1143 
Fistelkassie,  305 
Five  striped  leech,  612 
Fixed  oils,   806 
Flachskraut,  1549 
Flachssamen,  700 
Flag  annatto,  1390 
Flake  manna,  764 
Flammula  Jovls.   1450 
Flavaspldic  acid    212 
Flavaspidin,  212 
Flavopannin,  211 
Flax,  B52 
Flaxseed,  700 
Flaxseed,  crushed.  700 
Flaxseed  meal,  700 
Flaxseed,  oil  of,  852 
Flax   weed,    1  fill* 
Flea  bane,   1479 
Flea-colored  principle,  115 
Fleawort,  1616 

I'lcckstonhsilniabchviirzol,    582 
Fleischlelmgumml,    1043 

Fleltmann'a  arsenic  teat,  204 

Fleming's  tincture  of  aconite,   1252 

(note  i.  1K17 
Fleur  de  soufre,   1204 
Fleurs  d'arnique,    195 
I  lean  d'arsenlc,  197 
Pleura  de  benzoin,   19 
Fleurs  de  carthamt',  1432 
Fleurs  de  lavande.  1546 
Pleura  da  Bureau,  1086 
Pleura  de  tous  les  mols,  263 
Pleura  de  line,  1354 
(flexible  collodion,  386 
PUederblumen,  1080 
Fllederblumeu  wasser,  183 
Fllegenholz.   1082 
PllndenU,  1492 
Plinderala  maculosa,  1492 
Flop-dock.   423 
Flor  de  amapola.    1065 
Flor  de  arnica,   195 
Flor  de  man/.nnilla.  146,  772 
Flor  de  sauco,  1080 
Flora  china    (note).   1047 
Flora  orlentalis.  2i>7 
Flore  de  rosa   roja.   1067 
Florentine  iris,   1596 
Florentine  receiver.    819 
Florentlnische  violenwurzel,   1596 
Flores  arnica?,   195 
Flores  artemisia?,   1084 
Flores  benzoes,  19 
Flores  carthami,   1432 
Flores  cassia?,    842 
Flores  chamomilla>,  772 
Flores  chamomilla?  Romans,  146 
Flores  chamomilla?  vulgaris,  772 
Flores  clna?,  1084 
Flores  koso,  417 
Flores  lavandula?,  1546 
Flores  malva?,  1558 
iFlores  martiales,   1533 
.Flores  rosarum  rubrarum,  1067 


Flores  sulphuris,  1204 

Flores  sulphuris  loti,  1202 

Flores  tilise.  1677 

Flores  verbasci,  1690 

Flores  zinci,  1354 

Flori  di  arnica,  195 

Flour,  1492 

Flour  of  meat,   1562 

Flour  of  mustard,  1124 

Flowering  ash,  764 

Flowers,  chamomile,    146 

Flowers  of  antimony,   argentine, 

153 
Flowers  of  benzoin,  19 
Flowers  of  sulphur,   1205 
Flowers  of  tea,   1670 
Flowers  of  zinc.  1350,  1355 
Fluavil,   1512 
Fluavile.   1512 
Fliichtige  oele,   811 
Fliichtige  salbe,  695 
Fliichtiges  kampherllniment.    696 
Fliichtlges  laugensalz,   129 
Fliichtiges  liniment.  605 
Fluid   Dover's  powder,  1272 
Fluldextract  of  aconite,  526 
Fluidextract  of  aconite,  assay  of, 

526 
Fluid  extract  of  aconite  root.   526 
Fluidextract  of  adonis,  1793 
Fluidextract  of  aletrls,   1793 
Fluidextract  of  aloes    (note),   4t!9 
Fluidextract  of  American   helle- 
bore, 566 
Fluidextract  of  angelica  root,  1793 
Fluidextract  of  apocynum,    526 
Fluidextract  of  aralia  racemosn, 

1794 
Fluidextract  of  arnica  flowers. 

1794 
Fluid  extract   of  arnica   root 

(note  i.    524 
Fluid  extract  of  ascleplas,   1401 
Fluid  extract    of   aspldosperma, 

1  108 
Pluldeztracl  at  belladonna   root, 

527 
Fluidextract  of  belladonna  root, 

assay  of.  628 
Fluidextract  of  berberla,  529 
Pluldextrad  of  herbaria  aoul- 

folium,   529 
Fluidextract  of  bitter   orange    peel, 

527 
Fluidextract  of  black  cobosb,  582 
Fluidextract  of  black   haw.    567 
Fluid  extract  of  black  pepper, 

B25 
Fluidextract  of  blackberry    bark, 

558 
Fluid  extract  of  bloodroot,  558 
Fluidextract  of  boldo,   1794 
Fluidextract  of  boneaet,    546 
Fluid  extract  of  brayera  (note), 

525 
Fluid  extract  of  broom    (note), 

525 
Fluidextract  of  buchu,  529 
Fluidextract  of  buchu,    compound, 

1794 
Fluid  extract  of  buckthorn,  sweet 

(note),  540 
Fluidextract  of  burdock  root,  548 
Fluidextract  of  calamus.  530 
Fluidextract  of  calendula,    1794 
Fluidextract  of  calumba.   530 
Fluidextract  of  camellia,    1794 
Fluidextract  of  Canadian    hemp, 

526 
Fluidextract  of  capsicum,   531 
Fluidextract  of  cascara  sagrada, 

555 
Fluidextract  of  cascara  sagrada, 

aromatic,  556 
Fluidextract  of  cascara  sagrada, 

bltterless,  1796 


Fluid  extract  of  castanea,  1434 
Fluidextract  of  caulophyllum, 

"  1794 
Fluidextract  of  celery,  1794 
Fluidextract  of  chimaphila,   531 
Fluidextract  of  chirata,  531 
Fluidextract  of  cimicifuga,    532 
Fluidextract  of  cinchona,   532 
Fluidextract  of  cinchona,   assay 

of,  533 
Fluidextract  of  cinchona,    Squibb's 

process    (note),   523 
Fluidextract  of  coca,  534 
Fluidextract  of  coca,  assay  of.  534 
Fluid  extract  of  colchicum  root 

(note),  525 
Fluidextract  of  colchicum  seed, 

535 
Fluidextract  of  colchicum   seed, 

assay  of,  535 
Fluidextract  of  conlum,  536 
Fluidextract  of  conium,   assav   of, 

536 
Fluid  extract  of  conium  seed.  536 
Fluidextract  of  convallarin,  537 
Fluidextract  of  convallaria  flowers, 

1794 
Fluidextract  of  coptis,  1795 
Fluidextract  of  corn  silk,  1797 
Fluidextract  of  cornus,  1795 
Fluidextract  of  cornus  clrcinata, 

1 795 
Fluidextract  of  corydalls,    1795 
Fluid  extract  of  cotton  root   bark 

(note),   525 
Fluidextract  of  coto,  1795 
Fluidextract  of  couch-grass   root, 

565 
Fluidextract  of  cramp  bark,    566 
Fluidextract  of  cubeb,  537 
Fluidextract  of  Culver's  root,  548 
Fluidextract   of  cyprlpedlmn,    537 

Fluidextract  of  dandelion,  564 

Fluidextract    of  digitalis,   538 
Fluid  extract  of  dulcamara,    1656 
Fluidextract   of  ergot,   588 
Pluldextrad  of  erlodlctron,   539 
Fluidextract  of  erythroxylon.    534 
Fluidextract   of  eucalyptus,    539 

Fluidextract  of  euonymua,  540 
Fluidextract  of  eupatortum,  540 

Fluidextract   of  frangula,    540 
Fluidextract  of  fucus,   179.", 
Fluidextract  of  gelaemium,  541 
Fluidextract  of  gentian,  641 
Fluidextract  of  geranium,    541 
Fluidextract  of  ginger.   567 
Fluidextract  of  glycyrrhlza.  542 
Fluidextract  of  golden    seal.    544 
Fluidextract  of  green   codec,   1794 
Fluidextract  of  grindella,    54:: 
Fluid  extract  of  grindella,  alkaline, 

543 
Fluidextract  of  guarana,  543 
Fluidextract  of  guarana,   assay  of, 

544 
Fluidextract  of  hamamells    leaves, 

544 
Fluidextract  of  hellanthemum, 

1  795 
Fluid  extract  of  hemlock  fruit,  536 
Fluidextract  of  hops,  1795 
Fluidextract  of  hydrangea,  1795 
Fluidextract  of  hydrastls,    544 
Fluidextract  of  hydrastls,  assay 

of,  545 
Fluidextract  of  hyoscyamus,   545 
Fluidextract  of  hyoscyamus,    assay 

of,  546 
Fluidextract  of  Indian  cannabis, 

530 
Fluidextract  of  ipecac,  546 
Fluidextract  of  Ipecac,   assay   of, 

546 
Fluid  extract  of  iris,  1533 
Fluidextract  of  Jaborandl,  552 
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Fluidextract  of  jaborandi,  assay 

of,  553 
Fluidextract  of  jalap,  480  (note), 

1795 
Fluidextract  of  juglans,   1795 
Fluidextract  of  juniper,  1795 
Fluidextract  of  kava,  1795 
Fluid  extract  of  kousso   (note), 

525 
Fluidextract  of  kramerla,  547 
Fluidextract  of  lady's   slipper,    537 
Fluidextract  of  lappa,   548 
Fluidextract  of  leptandra,  548 
Fluidextract  of  licorice,  542 
Fluidextract  of  lily  of  the  valley, 

537 
Fluidextract  of  liquorice,    542 
Fluidextract  of  lobelia,   548 
Fluidextract  of  lupulin,    549 
Fluidextract  of  malt,  1796 
Fluidextract  of  mandrake,  553 
Fluidextract  of  matico,  549 
Fluidextract  of  May  apple,  553 
Fluid  extract  of  menispermum, 

1563 
Fluidextract  of  menyanthes,  1796 
Fluidextract  of  mezereum,  549 
Fluidextract  of  muskroot,  564 
Fluidextract  of  nux  vomica,   550 
Fluidextract  of  nux  vomica,  assay 

of,  550 
Fluidextract  of  Oregon   grape,    529 
Fluidextract  of  pareira,  551 
Fluidextract  of  parsley  root,  1796 
Fluidextract  of  Phytolacca,   552 
Fluidextract  of  pilocarpus,    552 
Fluidextract  of  pink  root,  563 
Fluidextract  of  pipsissewa,   531 
Fluid  extract  of  piscidia,    1616 
Fluidextract  of  podophyllum,    553 
Fluidextract  of  pokeroot,  552 
Fluidextract  of  pomegranate,    542 
Fluidextract  of  pomegranate    root 

bark,  542 
Fluidextract  of  prickly  ash,  567 
Fluidextract  of  quassia,   554 
Fluid  extract  of  quebracho.   1403 
Fluidextract  of  quercus,    555 
Fluidextract  of  quillaja,   555 
Fluidextract  of  red  pepper,  531 
Fluidextract  of  red  rose,   557 
Fluidextract  of  rhatany,  547 
Fluidextract  of  rhubarb,  556 
Fluidextract  of  rhus  glabra,   557 
Fluidextract  of  roasted  coffee, 

1794 
Fluidextract  of  rose,  557 
Fluidextract  of  rubus,   558 
Fluidextract  of  rumex,  1635 
Fluidextract  of  sabal    (note),   1069 
Fluidextract  of  sanguinaria,  558 
Fluidextract  of  sarsaparilla,   559 
Fluidextract  of  savin,  558 
Fluid  extract   of  scoparius    (note), 

525 
Fluidextract  of  scopola,  560 
Fluidextract  of  Scutellaria,    561 
Fluidextract  of  senega,  561 
Fluidextract  of  senna,   562 
Fluidextract  of  serpentaria,   562 
Fluidextract  of  skullcap,  561 
Fluidextract  of  soap  bark,  555 
Fluidextract  of  spigelia,  563 
Fluid  extract  of  spigelia   and 

senna,  563 
Fluidextract  of  squill,    560 
Fluidextract  of  stapbisagria,   563 
Fluidextract  of  stavesacre  seed, 

563 
Fluidextract  of  sterculla,  1796 
Fluidextract  of  stillingla,  563 
Fluidextract  of  stllllngia,  com- 
pound, 1796 
Fluidextract  of  stramonium,   564 
Fluid  extract  of  stramonium  seed 

(note),  525 


Fluidextract  of  sumach  berries, 

557 

Fluidextract  of  sumbul,  564 

Fluidextract  of  tamarind,    1239 

Fluidextract  of  taraxacum,   564 

Fluidextract  of  thoroughwort,    540 

Fluidextract  of  trillium,  1796 

Fluidextract  of  triticum,  565 

Fluidextract  of  turnera,  1796 

Fluidextract  of  urtlca,   1796 

Fluidextract  of  uva  ursl,  565 

Fluidextract  of  valerian,   566 

Fluidextract  of  vanilla,    1290 

Fluidextract  of  veratrum,   566 

Fluidextract  of  verbascum,  1796 

Fluidextract  of  verbena,  1796 

Fluidextract  of  viburnum    opulus, 

566 

Fluidextract  of  viburnum   prunl- 

folium,  567 

Fluidextract  of  Virginia  snake 

root,  562 

Fluidextract  of  wahoo,   540 

Fluidextract  of  white  oak  bark, 

555 

Fluidextract  of  wild  cherry,  554 

Fluidextract  of  witchhazel    leaves, 

544 
Fluidextract  of  yellow    dock,    1635 
Fluidextract  of  yerba  santa,  539 
Fluidextract  of  yerba   santa,    aro- 
matic (note),  539 
Fluidextract  of  xanthoxylum,   567 
Fluidextract  of  zea,  1797 
Fluidextracta,  521 
Fluidextracts,  521 
Fluldextractum  aconitl,  526 
Fluidextractum  adonidis,  1793 
Fluldextractum  aletridis,  1793 
Fluldextractum  angelicae  radicis, 

1793 

Fluldextractum  apil  graveolentls, 

1794 

Fluldextractum  apocyni,  526 

Fluldextractum  araliae  racemosce, 

1794 

Fluidextractum  arnicae  florum, 

1794 

Fluldextractum  aromaticum,  527 

Fluidextractum  aurantii   amari, 

527 

Fluldextractum  belladonnae   radicis, 

527 

Fluidextractum  berberidis,  529 

Fluidextractum  boldi,    1794 

Fluidextractum  buchu,  529 

Fluldextractum  buchu    composltum, 

1794 

Fluidextractum  calami,   530 

Fluidextractum  calendula?,  1794 

Fluldextractum  calumbffi,  530 

Fluldextractum  camellias,  1794 

Fluldextractum  cannabis  Indlcse, 

530 

Fluldextractum  capslci,  531 

Fluldextractum  caulophylli,  1794 

Fluidextractum  chimaphllse,  531 

Fluldextractum  chiratae,   531 

Fluldextractum  clmiclfugae.  532 

Fluidextractum  cinchonae,   532 

Fluidextractum  coca,  534 

Fluidextractum  coffese  tostae,  1794 

Fluidextractum  coffeae  vlrldis,  1794 

Fluldextractum  colchlcl  semlnis, 

535 

Fluidextractum  conii,  536 

Fluldextractum  convallarise,  537, 

1794 

Fluldextractum  coptls,  1795 

Fluidextractum  cornus,  1795 

Fluidextractum  cornus  circinatae, 

1795 

Fluidextractum  corydalls,  1795 

Fluldextractum  coto,  1795 

Fluldextractum  cubebae,  537 

Fluidextractum  cypripedii,   537 


Fluidextractum  digitalis,   538 

Fluidextractum  ergotae,  538 

Fluldextractum  erlodictyi,  539 

Fluidextractum  eucalypti,  539 

Fluidextractum  euonymi,   540 

Fluidextractum  eupatoril,    540 

Fluidextractum  frangulae,    540 

Fluldextractum  fuci,   1795 

Fluidextractum  gelsemii,  541 

Fluidextractum  gentianae,  541 

Fluldextractum  geranil,   541 

Fluldextractum  glycyrrhizae,   542 

Fluidextractum  granati,   542 

Fluidextractum  grindeliae,  543 

Fluldextractum  guaranae,  543 

Fluldextractum  hamamelldls    folio- 
rum,  543 

Fluidextractum  hellantheml,  1795 

Fluidextractum  humull,  1795 

Fluidextractum  hydrangeae,  1795 

Fluidextractum  hydrastis,    544 

Fluidextractum  hyoscyami,   545 

Fluidextractum  ipecacuanhas,  546 

Fluldextractum  jalapae,  1795 

Fluidextractum  juglandis,   1795 

Fluidextractum  juniperi,  1795 

Fluidextractum  kavae,  1795 

Fluidextractum  kramerlae,   547 

Fluidextractum  lappae,  548 

Fluidextractum  leptandrae,  548 

Fluidextractum  lobelise,    548 

Fluldextractum  lupulin!,   549 

Fluidextractum  maltl,   1796 

Fluidextractum  matico,   549 

Fluidextractum  menyanthls,   1796 

Fluldextractum  mezerel,  549 

Fluldextractum  nucis  vomicae,   550 

Fluldextractum  pareirse,   551 

Fluldextractum  petroselinl  radicis 

1796 

Fluldextractum  phytolaccae,  552 

Fluldextractum  pilocarpi,  552 

Fluldextractum  podophylli,   553 

Fluidextractum  pruni    virglnianae, 

554 

Fluldextractum  quasslae,  554 

Fluidextractum  quercus,   555 

Fluidextractum  quillajae,  555 

Fluidextractum  rhamnl    purshlanae. 

555 

Fluidextractum  rhamni  purshiana? 

alkallnum,   1796 

Fluldextractum  rhamnl  purshlanae 

aromaticum,  556 

Fluidextractum  rhei,   556 

Fluidextractum  rhols  glabrae,  557 

Fluidextractum  rosae,  557 

Fluidextractum  rubi,  558 

Fluldextractum  sabinse,  558 

Fluidextractum  sanguinarlae,   558 

Fluldextractum  sarsaparillae,  559 

Fluldextractum  sarsaparlllse    com- 

positum,  559 

Fluldextractum  sclllae,   560 

Fluidextractum  scopolae,  560 

Fluldextractum  Scutellariae,  561 

Fluidextractum  senegae,  561 

Fluidextractum  sennae,  562 

Fluldextractum  serpentariae,   562 

Fluidextractum  spigellae,   563 

Fluidextractum  staphisagriae,  563 

Fluidextractum  sterculiae,   1796 

Fluldextractum  stilllnglae,  563 

Fluldextractum  stilllnglae   com- 
posltum, 1796 

Fluidextractum  stramonli,  564 

Fluldextractum  sumbul,   564 

Fluldextractum  taraxacl,  564 

Fluldextractum  trlllil,  1796 

Fluidextractum  trltlci,    565 

Fluldextractum  turnerae,  1796 

Fluldextractum  urticae,  1796 

Fluidextractum  uvae  ursl,  565 

Fluidextractum  Valerianae,  566 

Fluidextractum  veratrl,   566 

Fluldextractum  verbascl,  1796 
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Fluidextraetum  verbena?,  1796 
Fluidextraetum  viburni  opuli,  566 
Fluidextraetum  viburni    prunifolii, 

567 
Fluidextraetum  xanthoxyli,   567 
Fluidextraetum  zea?,  1797 
Fluidextraetum  zingiberis,   567 
Fluidextrakte,    521 
Fluid  hydrastis,  593    (note),  644 

(note) 
Fluid  magnesia.  724 
Fluorescein,   1056,   1478,  1493 
Fluorescence,   1493 
Fluorescin,   1493 
Fluoride  of  ethyl,    1481 
Fluorides,   1493 
Fluoroform,   1494 
Fluoroformol,   1494 
Fluorol,   1494 
Fluorphenetol.   1494 
Fluor-pseudocumol,    1494 
Fleor-rheumin,   1494 
Fluoslllcic  acid,    83 
Fliissige  cltronensaure  magnesia, 

725 
Fliissige  extrakte,   521 
Fltlssiger  opodeldok,  697 
Fliieslger  storax,  1197 
Fliisslges  aromatiscbes   extrakt, 

527 
Flilssiges  baldrianextrakt,   666 
Flusslges  barentraubenblatterex- 

trakt,  565 
Fliisslges  berbcritzenextrakt.   529 
Flilssiges  bilsenkrautextrakt.     545 
Fliissiges  blut  wurzelextrakt 
Fliisslges  brombeerriudenextrakt, 

558 
Fliisslges  buccoextrakt.  529 
Fliisslges  canadlsch  hanfwurzel- 

extrakt,  526 
Fliisslges    eascara-sagrada-extrakt, 

555 
Fliisslges  chlnnextrakt,    532 
Fliisslges  chirettaextrakt,  531 
Fliisslges  chlorzink,   740 
Flusslges  clmlelfugaextrakt.    532 
Fliisslges  citronensaures   kail.    732 
Fliissiges  corablilttorextrakt.    534 
Fliisslges  eoeaexlrakt.    ."..",) 
Fliisslges  digitallsextrakt,    538 
Fliisslges  doldennliithtgos    barn- 

krautextrakt.    Ml 
Fliissiges  durchwachsdostenex- 

trakt,  540 
Fliisslges  durrhwachsencr-wasser- 

hanfextrakt.  540 
Fliisslges  elchenrlndonextrakt.    ,r>r.3 
Fliisslges  eisenchlorld.    713 
Flilssiges  elsenbutknollenextrakt. 

526 
Flilssiges  enzianextrakl.   541 
Flilssiges  erlodlctyonextrakt,    539 
Fliisslges  essigrosenblumcn- 

blatterextrakt.  557 
Fliisslges  eucalyptusextrakt.    539 
Fliisslges  faulbaumrlndenextrakt, 

540 
Fliisslges  fingerbutkrautextrakt, 

538 
Fliisslges  fleckenstorchschnabel- 

extrakt,  541 
Fliissiges  fussblattwurzelextrakt, 

553 
Fliisslges  gelber  jasmlnextrakt, 

541 
Fliissiges  gelbfrauenschuhextrakt, 

537 
Fliisslges  gelsemiumextrakt,    541 
Fliissiges  granatwurzelrlnden- 

extrakt,  542 
Fliissiges  grindelienextrakt.  543 
Fliissiges  griingermerextrakt,   566 
Fliissiges  guaranaextrakt,   543 
Fliisslges  hamamellsextrakt,    544 
Flusslges  helmkrautextrakt,  561 


Fliissiges  hydrastisextrakt,    544 
Fliissiges  Indisch-hanfextrakt,     530 
Fliissiges  ingwerextrakt.   567 
Fliissiges  ipecacuanhaextrakt,    546 
Fliissiges  jaborandiextrakt,    552 
Fliissiges  kalisayarindenextrakt, 

532 
Fliissiges  kalmuswurzelextrakt, 

530 
Fliissiges  kermesbeerenwurzel- 

extrakt,  552 
Fliissiges  klettenwurzelextrakt, 

548 
Fliissiges  kolomboextrakt,    530 
Fliissiges  krahenaugen-extrakt,   550 
Fliissiges  kubebenextrakt,    537 
Fliissiges  leptandraextrakt.    548 
Fliissiges  lobelienextrakt,    548 
Fliissiges  lobelienkrautextrakt,    548 
Fliissiges  lowenzahnwurzel- 

extrakt,  564 
Fliissiges  lupullnextrakt,    549 
Fliissiges  malblumenwurzel- 

extrakt,   537 
Fliissiges  maticoblatterextrakt. 

549 
Fliissiges  meerzwiebelextrakt,    560 
Fliissiges  mosehuswurzelextrakt, 

564 
Fliissiges   nmttorkornextrakt.  538 
Fliissiges  paraffin,  925 
Fliissiges  pareiraextiakt,    551 
Flusslges   podopliyllumextrakt.    568 
Fliissiges   pomeranzonschalen- 

extrakt,  527 
Fliisslges  quasslaextrakt.    554 
Fliissiges  quocken  wurzelextrakt. 

565 
Fliisslges  ratanhlaextrakt,   547 
Fliissiges   rhalmrboroxt  rakt 
FlQaalgea    sadebaumspitzenextrakt. 

FlQaalgea   sal|nlcrsaures  que<  k- 

sllbornxyd.   722 
Fliisslges  8arsaparlllaextrakt.   560 
.-<  s   scbicrliiiKsfrucbtextrakt, 

586 
Fliissiges    schlangonwurzeloxtrakt, 

588 
Flflealgea   sr  1  m rclmllrlndenext rakt. 

568 
Fliissiges  sohwefolsnurcs  elsen- 

oxyd.    TIM 
Fliisslges  seldelbastextrakl.    549 
I'liissigos   soifi  nrindenextrakt.    555 
Fliissiges  Benegaextrakt.    r>(!l 
I'liissigos  soiinaextrakt.   561 
Fliissiges  skopolawurzelextral,  , 

5  GO 
Fliisslges  Span  ish-pfofTerext  rakt. 

581 
I'liissigos   sjiigolionoxtrakt,   568 
Fliisslges  splllbaumrindenextrakt, 

540 
Fliisslges   stechapfelljlilttoroxtrakt, 

564 
Fliissiges  stephanskiirnerextrakt, 

563 
Fliissiges  stlllinglaextrakt,   563 
Fliissiges  sumachbeerenextrakt, 

557 
Fliissiges  sumbul  wurzelextrakt, 

564 
Fliissiges  stissholzwurzelextrakt, 

542 
Fliissiges  tollkirschenwurzel- 

extrakt,  527 
Fliissiges  viburnumextrakt.   507 
Fliissiges  wlldkirschenrlnden- 

extrakt,   554 
Fliissiges  zahnwehrlndenextrakt, 

567 
Fliissiges  zeltlosensamenextrakt, 

535 
Fly  agaric,  1574 
Fly  fungus,  1377 


Fly  plate  (note),  1032 
Fly-stone,   1451 
Fly-trap,   1644 
Fly  water    (note),   1032 
Foeniculi  fructus,    568 
Fceniculum,  568 
Foeniculum  capillaceum,  568 
Fceniculum  dulce,  568 
Fceniculum  fceniculum,  568 
Fceniculum  officinale,  568 
Fceniculum  panmorium,  568 
Fceniculum  piperitum,   568 
Fceniculum  vulgare,  568 
Foglie  dl  belladonna,   225 
Foglie  di  cicuta  maggiore,  392 
Fole  de  soufre,  981 
Folia  anthos,  1633 
Folia  barosma?.  249 
Folia  belladonna?,  225 
Folia  bucco,  249 
Folia  digitalis,   423 
Folia  diosma?,   249 
Folia  farfara?,   1685 
Folia  jaborandi,  946 
Folia  malabathri,  365 
Folia  malva?,  1558 
Folia  mentha?  piperita1.  776 
Folia  roris  marini,  1633 
Folia  rosmarini,  1633 
Folia  salvia?,   1080 
Folia  senna?,   1109 
Folia  stramonli,    1182 
Folia   trifolii   fibrini.   1563 
Folia  on   ursi,    l.'U'.i 
Foliated   earth   of   tartar,   983 
Fool's   parsley,   392 
Forbes's  emulsion  of  oil  of  turpen- 
tine. 1793 

Formaldehyde,  solution  of.  720 

Forma  Idohydlosung,    72<» 

Formaldehydum   solutum,   720 

Formalin.   720 

l'orman,   1494 

Formanlllde,  1494 

Formanillduin.    1494 

Formttber,   i  r.  t  « ► 

Foimene  perehlorc\   1117 

Formic  acid,    196,    801,    848,    1494 

Formic  acid,  spirit  of.   1818 

Formic  ether,    1481.    1495 

Formica  rufa,  1494 

Formln,  610 

I'orrain  salicylate,  1688 

Formol,  720 

Formopyrine,   1495 

Formosa  oil  of  camphor   (note), 

274 
Formulas,  table  of  molecular 

weights   and,    1766 
Foray!   trlbromide    246 
Formyltriiodlde,    C,.r,<) 
Formyium  trlchloratum,  327 
I'ortoin,   1495 
Fosfato  bisodko,    1151 
Fosfato  calcico,  261 
Fosfato  de  hlerro,   508 
Fosfato  sodico,    1151 
Fosforo,   932 
Fossil   salt.    1142 
Fothergill's  acid,  32 
Fougere  male,   210 
Fouquiera  splendens  (note),  310 
Fousel  oil,   1381 
Fowler's  solution,    730 
Fowlersche  liisung,    730 
Foxglove,  423 
Foxglove  leaves,  423 
Foxglove,  tincture  of,    1265 
Francis'  triplex  pills.  1808 
Franclscea  unlflora,    1558 
Frangula,  569 
Frangula  alnus.  569 
Frangula  bark,  569 
Frangula,  decoction  of.   570 
Frangula,  elixir  of,  570,  1787 
Frangula,  fluidextract  of,  540 
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Frangula  vulgaris,  569 

Frangullc  acid,  570,  1064 

Frangulin,  570 

Frangulinic  acid,  570 

Frankenia,  1495 

Frankenia  grandlfolia,    1495 

Frankincense,  1242,   1593 

Franklinite,   515,    1360 

Franzbranntwein,   1179 

Franzosenholz,  601 

Franzosische  rose,  1067 

Frasera,  1495 

Frasera  carolinensis,   265,   1495 

Frasera  walteri,  1495 

Frauenbiss,  1672 

Fraxetin,  766  1496 

Fraxln,  765,  1496 

Fraxinin,  1496 

Fraxinus,  1496 

Fraxinus  americana,  1496 

Fraxinus  chinensis    (note),   307 

Fraxinus  excelsior,   763,  1496 

Fraxinus  ornus,   763 

Fraxinus  parviflora,   763 

Fraxinus  rotundifolia,    763 

Frazerawurzel,  1495 

Fremontia  calif ornica   (note),  1303 

French  berries    (note),   570 

French  bole,   1418 

French  chalk,   1496 

French  digitalin,   424 

French  mercury,  1564 

French  mixture,  1801 

French  mustard,  1124 

French  ochre,   1584 

French  rhubarb,  1062 

French  sorrel,  1634 

Frene,  1496 

Frene  gpineux,   1346 

Fresenius  and  Babo's  arsenic  test, 

203 
Fresh  herbs,  tinctures  of,  1293 
Friar's  balsam,  1256,  1782 
Friar's  cap,   89 
Friar's  elbow  bones,  1074 
Friedrichshall   water,  166 
Fringe  tree,  1444 
Froschlaichpflaster,  441 
Froschloffel,  1374 
Frost-weed,   1513 
Frost  wort,  1513 
Fructose,   1072 
Fructus  anisi,  145 
Fructus  anisi  vulgaris,  145 
Fructus  canariense,    1430 
Fructus  capsici,   288 
Fructus  cardamomi,  298 
Fructus  caricae,  520 
Fructus  carvi,  301 
Fructus  casslse  fistula?,  305 
Fructus  colocynthldis,  387 
Fructus  cubebae,    410 
Fructus  fceniculi,  568 
Fructus  juniperl,  1536 
Fructus  papaveris  immaturi,  913 
Fructus  phellandrii,   1584 
Fructus  tamarindorum,  1239 
Fructus  vanilla;,  1323 
Fruit  basis  for  troches,   129S 
Fruit,  dill,  144 

Fruit  essences,   artificial.   1496 
Fruit  sugar,   1071 
Fruit  syrups,    1216 
Fruits  de  fenoull,  568 
Fruits  de  plaqueminier   de    Vir- 

glnie,  1474 
Fruto  de  anls,   145 
Fruto  de  lupulo,    615 
Fruto  di  cicuta,   392 
Frutti  di  cicuta  magglore,  392 
Fuchsine,  1389,  1497 
Fuco  carageo,   332 
Fuco  crispo,   332 
Fucus  amylaceus,  1499 
Fucus  crispus,   332 
Fucus,  fluidextract  of,  1795 

>  (118) 


Fucus  helminthochorton,  1499 

Fucus  vesiculeux,  1498 

Fucus  veslculosus,  1498 

Fuel  oil,   1608 

Fullgokali,    1499 

Fullgo  ligni,  1658 

Fuller's  earth,  680 

Fulmicoton  soluble,  1030 

Fumaria,  1499 

Fumarla  officinalis,  1499 

Fumaric  acid,   1499 

Fumarine,   1499 

Fumeterre,   1499 

Fuminella,  409 

Fuming  nitric  acid,   1710 

Fuming  sulphuric  acid,  70 

Fumitory,  1499 

Fungus  chirurgorum,   1371 

Fungus  laricis,   1370 

Fungus  rosarum,    1410 

Fungus  sambuci,   1080 

Funtumia  africana  (note),  1188 

Funtumia  elastica    (note),   1188 

Furane-alcohol,    1454 

Furfurol,  5,  16,  840,  1499 

Furol,  1499 

Furze,  1686 

Fusanus  acuminatus,   873 

Fusanus  spicatus,  873 

Fusco-sclerotinic  acid,  450 

Fused  nitrate  of  silver,  190 

Fused  silver  nitrate,  190 

Fusel  oil,  104,  108,  294,  1174, 

1381 
Fuselol,  1381 

Fusiform  jalap   (note),  678 
Fussblattwurzel,  978 
Fustic,   1374,  1499 
Fustin,   1499 
Fyfe's  arsenic  test,  203 


Gabianol,  1500 

Gaboon  ivy,  1456 

Gadberry's  mixture,   1805 

Gadinine,  1622 

Gadoeng,   1474 

Gadolinite,  316 

Gaduine,  858 

Gadus  segleflnus,  857 

Gadus  callarias,  856 

Gadus  carbonarius,    856 

Gadus  merluccius,   857,   1522 

Gadus  moloa,  856 

Gadus  morrhua,   856 

Gadus  pollachlus,  856 

Gaertnera  vaginata,  1453 

Gaiacyl,  1500 

Galactose,  4,  5,  425,  1072,  1077 

Galam  gum,  1,  3    (note) 

Galanga,  1500 

Galanga  major,  1500 

Galanga  minor,   1500 

Galanga  officinalis,   1500 

Galangal,  1500 

Galangol,   1500 

Oalban,  571 

Galbano,  571 

Galbanum,  571 

Galbanum,  compound  pill  of,  957 

Galbanum,  liquid   Persian,   571 

Galbanum  officinale,   571 

Galbanumpillenmasse,  957 

Galbanum,  solid  Persian,  571 

Galbaresinotannol,   572 

Galega,  1500 

Galega  officinalis,   1500 

Galega  tinctoria,    1528 

Galega  virginiana,  1500 

Galena,  976 

Galeopsis  tetrahit,    1106 

Galgant,  1500 

Galipea  cusparia,  416 

Gallpea  officinalis,  416 

Gallpene,  417 


Galipidine,  417 

Galipine,  417 

Galipol,  417 

Galipot,  966,  1246 

Galitannic  acid,   1500 

Galitzenstein,  1357 

Galium,  1500 

Galium  aparine,  1500 

Galium  tinctorium.  1500 

Galium  triflorum,    1500 

Galium  verum,  1500 

Gall  and  opium  ointment,   1309 

Gall  of  the  earth,   1576 

Gall  ointment,  1309 

Galla,  572 

Galla  halepensis,  572 

Galla  turcica,  572 

Galla  levantica,   572 

Galla  quercina,    572 

Galla  tinctoria,  572 

Gallacetophenone,   1029,  1500 

Gallanilide,  1500 

Gallanol,   1500 

Gallapfelsalbe,  1309 

Gallapfeltlnktur,   1267 

Gallate  basique  de  bismuth,  241 

Gallato  basico  de  bismuto,  241 

Galle  de  chene  d'Alep,  572 

Gallein,  1029 

Gallenia  trifoliata,  1109 

Gallerte,   576 

Gallic  acid,  29,  573 

Gallic  acid,  ointment  of,  30 

Gallinol,   1500 

Gallization   (note),  1339 

Gallobromol,  1501 

Gallols,  1501 

Gallon,   1689 

Gallotannlc  acid,  79,  573 

Galls,  572 

Gall's,  aromatic  syrup  of    (note), 

574 
Galls,  bassora,   1408 
Galls,  tincture   of,    1267 
Gallus  bankiva,  1694 
Gallusgerbsaure,  79 
Gallussaure,  29 
Galvanized  iron,  1361 
Gambier,   574 
Gambir,  574 
Gambir-catechu,  574 
Gambir,  compound   tincture  of, 

1267 
Gambir  cubique,  574 
Gambir,  troches  of,  1300 
Gamboge,  271 
Gamboge,  cake,  273 
Gamboge,  Ceylon,  272 
Gamboge,  coarse,  273 
Gamboge,  lump,  273 
Gamboge,  New  Caledonian,  272 
Gamboge,  pipe,  273 
Gambogia,  271 
Gamma-abletinic  acid,  1051 
Gamma-homochelidonlne,  1082, 

1480 
Garance,  1633 
Garcinia  cambogla,  272 
Garcinia  collina,  272 
Garcinia  elliptica.   272 
Garcinia  hanburii,  271 
Garcinia  kola,    1541 
Garcinia  mangostana.  1405,  1560 
Garcinia  morella,  271 
Garcinia  pictoria,   272 
Garden  angelica,   1385 
Garden  chamomile.   146 
Garden  endive,  1449 
Garden  mint,   777 
Garden  nightshade.  1656 
Garden  patna  opium   (note),  892 
Garden  purslane,   1618 
Garden  sage,  1080 
Garden  valerian,  1322 
Gardenia,  1501 
Gardenia  campanulata,  1501 
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Gardenia  grandiflora,  1501 

Garlic,  1375 

Garlic,  oil   of,   1375 

Garlic,  syrup  of,  1375 

Garofani,  301 

Garot's  erythrose,  1064 

Garrya  fremontii,  1501 

Garrylne,     1501 

Garten-raute,  1635 

Gas  liquor,  130 

Gas  wells,  1609 

Gasometrlc  estimations,  1726 

Gastric  juice,  1629 

Gasu-basu,   1501,  1578 

Gat,   1437 

Gatera,  1435 

Gaucbbeil.   1384 

Gaude,  1629 

Gaultheria,  1501 

Gaultberla  chiogenes,  847 

Gaultheria  leucocarpa,   847 

Gaultheria,  oil  of,  846 

Gaultheria  procumbens.  64,  846, 

1821,  1501 
Gaultheria  punctata,  847 
Gaultheria,  spirit  of,   1175 
Gaultherilene,  847 
Gaultberin,  846 
Gauze,  corrosive   sublimate    (note), 

620 
Gauze,  iodoform,   662 
Gauze,   Lister's,   930 
Gauze,   medicated    (note),    598 
Gayao,  601 
Gay-feather,   1549 
Gayuba,   1319 
Gazangabln  (note).  704 
Gazanjabln    (notet,   704 
Gebrannte  magnesia.  753 
Gebrannter  alaun,  123 
Gebrannter  gyps,   262 
Gebrannter  kalialaun,   123 
(iebrannter  kalk,  260 
Gedda  gum,   3 
Geddlc  acid.  1295 
Geflilltes  schwefelantlmon.   154 
Gefleckter  schlerling.  392 
Gegengift  der  arsenlgensaure,   505, 

506 
Gegengift  des  arsenlks,  506 
GehRrteter  hollenstein,  190 
Gehzirah  gum,  3 
Geigenharz,   1050 
Gelsraute,   1500 
Gelssospermlne,  1003 
Gelssopermum  laeve,  1603 
Gelste.   1168 
Gelanth.   1502 
Gelanthum,   1502 
Gelatin,  576,    1522 
Gelatin  disks,    689 
Gelatin,  glycerinated,   577 
Gelatin,  Irish  moss.  1797 
Gelatln-tannate.   1667,  1668 
Gelatin  test   solution,   1709 
Gelatina,  576 
Gelatina  alba,  576 
Gelatina  glycerinata,   577 
Gelatina  llchenls  Islandici  sac- 

charata  sicca,   1441 
Gelatina  medicata   in   lamellis,   689 
Gelatine,  576 
Gelatine  anlmale,  576 
Gelatinized  chloroform,    332 
Gelatinlamellen,  689 
Gelatinplattchen,  689 
Gelatlnum,  576 
Gelatlnum  chondri,  1797 
Gelatlnum  glycerinatum,    577 
Gelatinum  glycerlnl,  577 
Gelatose,  576 
Gelatose  silver,    1373 
Gelbe  narcisse,  1577 
Gelb«  nlesswurz,  1459 
Gelbe  quecksllberoxydsalbe,  1314 
Gelbe  quecksllbersalbe,   1312 


Gelbe  rube,  1431 
Gelbes  blutkraut,    642 
Gelbes  blutlaugensalz,   1001 
Gelbes  jodquecksilber,  626 
Gelbes  queeksilberoxyd,   630 
Gelbes  wachs,  307 
Gelbfrauenschuhwurzel,    419 
Gelbkraut,  1629 
Gelbwurzel,   1469 
Gelbwurzel-glycerit,  593 
Gelee  glyce>inee,  577 
Gelidium  cartllagineum,  1498 
Gelldium  corneum,  1498 
Gelose,  1498 
Gelosine,  1498 
Gelsemie,  577 
Gelsemic  acid,   578 
Gelsemii  radix,  577 
Gelsemine,  578 
Gelsemlnlc  acid.  578 
Gelsemlnine,  579 
Gelsemio,  577 
Gelsemium,  577 
Gelsemlum  elegans,   577 
Gelsemium,  fluldextract  of,  541 
Gelsemlum  Jucidum,  577 
Gelsemium  nltidum,  577 
Gelsemium   root,    577 
Gelsemlum  sempervlrens,   577 
Gelsemium,  tincture    of.    1268 
Gelsemiumtinktur,   1268 
Gemsblume,    195 
Gemelne  besenginster,  1103 
Gemelne  tollklrsche,    220 
Gemelner  kiimmel,   .'t<il 
Gemelner  sauerdorn,   1412 
Gemelner  terpentin.   1342 
Gemelner  wHchholder.    1586 
Genclana.  MO 
General   formula  for  Infusions, 

HI 
Generous  wine,  1340 
Gen.'t    A   balais,    1103 
Genet  des  teinturler's,    1502 
Genlovre.    1530 
Genista.  1502 
Genista  canadensis,  871 
Genista  tlnctoria,  1502 
Genjah,   281 
Gentian.  MO 

Gentian,  American,    1495 
Gentian  and  phosphate  of  Iron, 

elixir  of,    17K7 
Gentian,  compound  infusion  of,  655 
Gentian,  compound  tincture  of, 

1268 
Gentian,  elixir  of,  1787 
Gentian,  extract  of,   476 
Gentian,  ferrated  elixir  of.  1787 
Gentian,  ferrophosphated  elixir  of, 

1787 
Gentian,  fluldextract   of.   541 
Gentian,  glycerinated  elixir  of, 

1787 
Gentian,  infusion  of,   stronger  com- 
pound,  1797 
Gentian  root,  580 
Gentian  with  tincture  of  chloride 

of  iron,  elixir  of,  1787 
Gentlana,  580 
Gentiana  asclepladea,   581 
Gentiana  catesbael,    581 
Gentlana  centaurlum,    1439 
Gentiana  chirayta,    321 
Gentlana  elliottii    (note).  581 
Gentlana  lutea,   580.  1672 
Gentiana  macrophylla.   581 
Gentiana  pannonica,   581 
Gentiana  punctata,  581 
Gentlana  purpurea,   581 
Gentiana  qulnqueflora,   581 
Gentlana  qulnquefolia,   581 
Gentians  radix,  580 
Gentlane   (racine),  580 
Gentiane  jaune,    580 
Gentlanic  acid,  581 


Gentianln,  581 

Gentianose,  581,  1072 

Gentiogenin,  581 

Gentlopicrin,  581,  1495 

Gentiseln,  581 

Gentisic  acid,   1495 

Gentlsln,  581 

Gentislnic  acid,  581 

Genziana,  580 

Geoffraea  surinamensis,  1423 

Geoffraea  Inermis,   1423 

Geoform,   1508 

Geosote.  1508 

Gepulverte  holzkohle,    295 

Geranic  acid,    1606 

Geraniol,  813,  850,  871,  1587,  1606 

Geranium,  582,   1502 

Geranium,  fluldextract  of,  541 

Geranium  maculatum,  582 

Geranium  oil,  871 

Geranium  robertlanum,   1502 

Geranyl  acetate,  813 

Gerba  marra,  1570 

Gerbe,  301 

Gerberstrauch,   1460 

Gerbsaure,  79 

Gerbsaures  pelletlerln,  918 

Gerelnigte  aloe,    111 

Gerelnigte  baumwolle,  597 

Gerelnigte  knochenkohle,  294 

Gerelnigte  ochsengalle,  490 

Gerelnigte  rlndsgalle,  490 

Gerelnigte  schwefelblumen,  1202 

Gerelnlgter  honlg,   775 

Gerelnlgter  salmlak,    131 

Gerelnlgter  schwefel,  1202 

Gerelnlgter   siissbolzsaft,   478 

Gerelnlgter  talk,    1238 

Gerelnlgtes  erdwachs,  914 

Gereinigtes  schwefelantlmon,    153 

Gerelnlgtes  terpentinSl,  881 

German  benzoic  acid,  20 

German  chamomile,   772 

German  dlgltalln,  424 

German   lactucarluin,    687 

German   soft    soap    (note),   1093 

Germander.   1072 

Germanderleln,   1672 

Germicide,  1788 

OCrofle,  801 

Gerstenmalz,   758 

Geschmolzenes  salpetersaures    sll- 

beroxyd,   190 
Gesse,    1545 

Getrocknete  nebennieren,  583 
Getrocknetes  ferrosulfat,  513 
Getrocknetes  natrlumarsenat,    1128 
Getrocknetes  natrlumcarbonat, 

1140 
Getrocknetes  natrlumphosphat, 

1158 
Gettysburg  spring  water,    166 
Geum,  1502 
Geuin  album,  1502 
Geum-bltter,    1502 
Geum  canadense,   1502 
Geum  rlvale,   1502 
Geum  urbanum,  1502 
Geum  virglnlanum,    1502 
Gewiirzhaftes  lakritzenellxlr,  433 
Gewiirzlatwerge    (note),   391 
Gewiirznelken,  301 
Gewtirznelkenaufguss,  653 
Gewlirznelken-lnfuslon,    653 
Gewiirzpulver,  1023 
Gewlirzter  rhabarbersaft,   1232 
GewUrztes  kreidepulver,  1024 
Gez    (note),  764 

Gezow's  corn  collodion   (note),  385 
Ghatl  gum,  1510,  1510   (note) 
Ghattl  gum    (note),   4 
Gialappa,  675 
GlaourdI,   1542 
Giant  puff  ball,    1574 
GIbert's  syrup   (note),  630 
Gichtrose,  1602,  1630 
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Glftjasmln,  577 

Giftlattichsaft,    686 

Giftwende,  1691 

Giftwurzel,  1455 

Gigartina  mamillosa,    333 

Gigartina  helminthochorton,    1499 

Gilae-ka-sat,   1678 

Gilleenin,  1503 

Gillein,  1503 

Gillenia,  1503 

Gillenia  stipulacea,  1503 

Gillenia  trlfollata,  1503 

Gillenienwurzel,  1503 

Gillon,   1694 

Gilson's  chrysophan,   1064 

Gin,  common,   104 

Gin,   Holland,  104 

Ginepro,   1536 

GIngembre   (gris  et  blanc),   1362 

Ginger,  1362 

Ginger,  essence  of,  13G3 

Ginger,  essence  of,  soluble,  1803 

Ginger,  fluidextract  of,  567 

Ginger,  oil  of,    1363 

Ginger,  oleoresln  of,   825 

Ginger,   piperoid  of,  826 

Ginger,  preserved,   1362 

Ginger,  solution  of,  1803 

Ginger,  syrup  of,  1237 

Ginger,  tincture  of,   1291 

Ginger,  troches  of   (note),   1299 

Ginsen,   1602 

Ginseng,   1602 

Girardlnia  palmata,    1688 

Girofle,  301 

Giusquiamo,   649 

Glacial  acetic   acid,    13,    1729 

Glacial  phosphoric  acid,  (52 

Glacial  phosphoric  acid,  diluted, 

1781 
Glaciale,  1568 
Glacialin,   1419 

Glandes  surrenales  dessech^es,  583 
Glandulae  lupuli,  749 
Glandulae  rottlerae,  1538 
Glandulae  suprarenales  slccae,  583 
Glandulae  thyroideae  slccse,  584 
Glasige  phosphorsaure,    62 
Glaskraut,  1604 
Glass  of  borax,    1133 
Glass  of  lead,  1391 
Glassy  amrad   gum    (note),   4 
Glassy  hard   cape  gum,  5 
Glauber's  salt,  1155 
Glaubersalz,  1156 
Glaucine,   1503 
Glaucium,  1503 
Glaucium  tlavum,  1503 
Glaucium  glaucium,  1503 
Glaucium  luteum,  1503 
Glechoma,  1503 
Glechoma  hederacea,  1503 
Gleditschia  triacanthos,  1503 
Gleditschine,  1503 
Gliadin,  1584 
Glicerina,  586 

Gllcerolado  de  almidon,  592 
Glicerolato  di  amido,  592 
Globularetin,  1504,  1621 
Globularia,  1504 
Globularia  alypum,  1111,  1504 
Globularia  arabica,   1504 
Globularia  turbith,  1111 
Globularia  vulgaris,  1504 
Globularin,  1504,   1621 
Gloiopeltis  tenax,  1498 
Glonoin,   1176 
Glonoin,  pills  of,  1808 
Glonoin,  spirit  of,  1175 
Gloriosa,  1504 
Gloriosa  superba,    1504 
Glossy  Curagao  aloes,  113 
Glouteron,  689 
Glu,  1415 
Glucic  acid,   1075 
Gluco-heptose,  1072 


Gluco-monose,  1072 

Gluco-octose,  1072 

Glucosennin,  1113 

Gluco-syringic  acid,  1632 

Glucose,  425,   766,   1071,   1628 

Glucose,  syrup  of,  1227 

Glucosides,  1071 

Glucusimide,  235 

Glue,  1504 

Glue,  liquid,  1504 

Glue,  water-proof,  1504 

Glukusin,  235 

Gluside,  234 

Glusidum,  235 

Gluten,  1492 

Gluten-peptone  sublimate,    1565 

Glutoform,   1504 

Glutoid  capsules,  1504 

Glutol,   1504 

Glybolid,   1504 

Glybrld,  1504 

Glycamyl,  592 

Glycelseum,  1304 

Glycerata,  591 

Glyc£rate  d'amidon,   592 

Glyc£rate  simple,  592 

Glycerats,   591 

Glyce>6  d'alun,  590 

Glycere  d'amidon,  592 

Glycer6  de  borax,   590 

Glycerg  de  boroglyceride,   592 

Glyc£r<5  d'hydrastis  du  Canada, 

593 
Glycere'  de  pepslne,  590 
Glycere  de  phenol,   593 
Glycere  des  phosphates   de   fer,   de 

quinine  et  de  strychnine,  592 
Glvcer6  de  sousacelate  de  plomb, 

590 
Glyc£r<?  de  tannin,  591 
Glycgrfs,  591 

Glyceride  of  acetic  acid,  490 
Glyceride  of  propionic  acid,  490 
Glycerides,  809 

Glycerides  of  fatty  acids,  586 
Glycerin,  586,  809,  1729 
Glycerin,  Iodized,   588 
Glycerin  jelly,  577 
Glycerin  of  alum,  590 
Glycerin  of  borax,  590 
Glycerin  of  boric  acid,  592 
Glycerin  of  pepsin,  590 
Glycerin  of  phenol,  593 
Glycerin  of  starch,  592 
Glycerin  of  subacetate  of  lead,  590 
Glycerin  of  tannic  acid,  591 
Glycerin  of  tannin,  591 
Glycerin  of  tragacanth,  591 
Glycerin  ointment    (note),   590 
Glycerin  suppositories,   1213 
Glycerin,  table  showing  solvent 

power  of   (note),  588 
Glycerlna,  586,   588,  591 
Glycerlna  con  acldo  fenlco,  593 
Glycerlnated  elixir  of  gentian,  1787 
Glycerinated  gelatin,  577 
Glycerine,  586 
Glycerine  officinale,  586 
Glycerine  pbgnique,  593 
Glycerine  tannique,   591 
Glycerines,  588,  591 
Glycerinleim,  577 
Glycerinophosphoric  acid,  1504 
Glycerinophosphorsaures  eisen, 

1488 
Glycerinsalbe,  592 
Glycerlnsuppositorien,  1213 
Glycerlntrinitratlosung,  1175 
Glycerlnum,  586 
Glycerinum  acidi  borici,  592 
Glycerinum  acidi   carbolicl,   593 
Glycerlnum  acidi  tannicl,  591 
Glycerinum  aluminis,  590 
Glycerinum  amyll,  592 
Glycerinum  boracis,   590 
Glycerinum  pepslnl,  590 


Glycerlnum  plumbi   subacetatis, 

590 
Glycerlnum  tragacanthse,  591 
Glycerit,  591 
Glycerita,  588,  591 
Glycerite  of  aloes   (note),  469 
Glycerlte  of  anthrarobin,  1390 
Glycerite  of  bismuth,  1797 
Glycerlte  of  borqglycerin,   592 
Glycerite  of  carbolic  acid,  593 
Glycerite  of  ferrous  iodide    (note), 

1490 
Glycerite  of  glyceryl  borate,  592 
Glycerite  of  guaiac,  1797 
Glycerlte  of  hydrastls,  593 
Glycerite  of  pepsin,  1797 
Glycerlte  of  phenol,  593 
Glycerite  of  sodium  borate,  590 
Glycerite  of  starch,  592 
Glycerite  of  tannic  acid.  591 
Glycerite  of  tar,   591    (note),   1797 
Glycerlte  of  the  phosphates  of 

iron,  quinine  and  strychnine,  592 
Glycerlte  of  tragacanth,  1797 
Glycerlte  of  yolk  of  egg,  1694 
Glycerltes,  588,   591 
Glycerltum  acidi  carbolici,  593 
Glycerltum  acidi  tannicl,  591 
Glycerltum  amyli,   592 
Glycerltum  bismuthi,  1797 
Glyceritum  boroglycerinl.   592 
Glycerltum  ferri,  quinlnae  et 

strychninae  phosphatum,   592, 

1226 
Glyceritum  guaiaci,  1797 
Glycerltum  hydrastls,  593 
Glyceritum  pepsini,  1797 
Glycerltum  phenolis,   593 
Glycerltum  picis  liquids?,  591 

(note),  1797 
Glyceritum  sodii  boratis.  590 
Glyceritum  tragacanthse.  1797 
Glycerltum  vitelli,  860   (note), 

1476,  1694 
Glycerized  collodion,  387 
Glycero-alcohol    (note),  589 
Glycerogelatina,  1797 
Glycerogelatlns,  1797 
Glycerol,  586 
Glycerol  trinitrate,  1580 
Glycerolat,  591 
Glycerolata,  591 
Glycerole  d'acide  phenique,  593 
Glycerole  de  tannin,  591 
Glycerole  of  aloes  (note),  469 
Glycerole  of  nitrate  of  bismuth, 

243 
Glyceroles,  588,  591 
Glycerols,  591 

Glycerophosphates,  elixir  of,   178S 
Glycerose,  1072 
Glyceryl,  809 

Glyceryl  borate,  1419,  1782 
Glyceryl  ester  of  abietic  acid,  1051 
Glyceryl  hydroxide,    809 
Glyceryl  myristate,    798 
Glyceryloxyhydrat,  586 
Glyceryl  trinitrate,  1176 
Glyceryl  trinitrate,  spirit  of,   1175 
Glyceryl  trlpalmitate,  809 
Glycine  hispida,  1654 
Glycochollc  acid,  490 
Glycocoll,  20,    1522 
Glyeocoll-para-phenetidln-hydro- 

chloride,  1610 
Glycoformalln,  722 
Glycogen,  1072 
Glycogenal,  1504 
Glycol,  1600 
Glycol  dlnitrate,  1580 
Glycollne,  925 
Glyconln,  860   (note),  1694 
Glyconln  emulsion  of  cod  liver  oil 

(note),  860 
Glycosal,  1504 
Glycosyl-dioxyclnnamlc  acid,  1487 
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Glycozone,  1505 

Glycuronic  anhydride,  1528 

Glycyrrhetln,  477,  595 

Glycyrrhiza,  593 

Glycyrrhiza  and  opium,  troches  of, 

1300 
Glycyrrhiza,  aromatic  elixir  of, 

1787 
Glycyrrhiza,  compound  mixture  of, 

783 
Glycyrrhiza,  compound  powder  of, 

1025 
Glycyrrhiza  echinata,  476,  594 
Glycyrrhiza,  elixir  of,  1787 
Glycyrrhiza,  extract  of,  476 
Glycyrrhiza,  extract  of,  purified, 

1793 
Glycyrrhiza,  fluidextract  of,  542 
Glycyrrhiza  glabra,  476.  593 
Glycyrrhiza  glandulifera,  476,   593 
Glycyrrhiza  lepidota.  684 
Glycyrrhiza,  pure  extract  of,  478 
Glycyrrhiza,  syrup  of,   1815 
Glycyrrhiza?  radix,  593 
Glycyrrhlzic  acid.    595 
Glycyrrhizln,  477.  594,  1365.   153C 
Glycyrrhlzin,  ammoniated,    606 
Glycyrrhlzlne  ammoniacale,   5M 
Glycyrrhlzinum  ammoniatum,    595 
Glykosesirup,   1227 
Glyzlna.  598 
Glyzlne,  595 
Gnadenkraut.  LMt 
Gnaphallum.  1606 
Gnaphallum   margarlfaceum.   1601 
Gnaphallum  obtusifollum,   1606 
Gnaphalium  polycephalum,    1606 
Gnoscoplne,   h9", 
Goa  powder,   1S7,  335 
Goa-pulver,  187 
Goapulversalbe,   1308 
Goanese  ipecacuanha.   1577 
Goafs  rue,  1600,  1672 
Godfrey's  cordial,  1281   (note), 

1805 
God's  cinnamon,  364 
Goemlne,    333 
Goemon.   333 
<;old,  220,    1505 

Gold   and  arsenic,  solution  of  bro- 
mide Of,   1799 
Cold  and  potassium    bromide. 

1500 
Gold  and  sodium    chloride,    219 
Cold   chloride,  219,   1608 
Gold  chloride   test   solution,    1 7<>i» 
Cold,  colloidal,  15(15 
Gold  cyanide,   1505 
Gold  In  powder,  1505 
Cold  Ink,   1620 
Gold   iodide,   1505 
Gold  litharge,  975 
Golden  drips,   1076 
Golden-rod,   1657 
Golden  seal,   642 
Golden  shower,    306 
Golden  sulphide  of  antimony.  166 
Golden  sulphur.   154 
Golden  sulphuret   of   antimony.  154 
Coldruthe,  1657 
Goldschwefel,   154 
Goldthread.   14.V.I 
Gollindrlnera,   1484 
Goma  amoniaco,   126 
Goma  arabiga,   1 
Oomabrea,  1506 
Goma  elastica,   428 
Goma  gutta,  271 
Goma  qulno,  681 
Gombine,  1516 
Gombo,  1516 

Gomenol,  837   (note),  1562 
Gomma  adragante,   1294 
Gomma  ammonlaco,    126 
Gomma  arabica,  1 
Gomma  del  Cordofan,  1 


Gomme  d'acajou,  1384 
Gomme  arabique   vraie,    1 
Gomme  ammoniaque,    126 
Gomme  adraganthe,  1294 
Gomme  blanche  fendillGe,  6 
Gommegutte,    271 
Gomme  lacque,   1543 
Gomme  pelllculee,  6 
Gomme-r6sine  ammoniaque,  126 
Gomme-reslne  d'euphorbe,  14S4 
Gommes  bas-du-fleuve    (note),    3 
Gommes  haut-du-fleuve    (note),  3 
Gomo-reslna  amoniaco,  126 
Gomo  tragacanto,  1294 
Gondang  wax   (note),  310 
Gondret's  vesicating  ammoniacal 

ointment,  173 
Gonolobus  cundurango,   1455 
Goober-nuts,    1506 
Gooseberry  essence,   1497 
Goosegrass,   1500 
Gorakhmundl,   1659 
Gorite,   1428 
Gorse,   1686 
Gossypll  cortex,   596 
Gossypll   radicls  cortex,  596 
Gossypium,  597 
Gossyplum  album,  596 
Gossypium  barbaden.se.  596.  597 
Cossyplum  depuratum,    687 
Cossvpium  herbaceum.   596,   597, 

848 
Gossypium  nigrum,   596 
Cossyplum   peruviantim.   606 
Gossypium   purlficatum.  567 
Cossyplum   stypttcum,   1797 
Gotterbaum.    1372 
Gottesgnadenkraut,  1606 
Coudron,  967 
Coudron   vestal.  007 
Gouet    ft    trols   feulllcs.    UN 
Coulard's   cerate,    314 
(i.iiilard's   extraet,    TJS 
Coulard's  lotion,   780 
Goulard  s   water.  730 
(iourd.  1468 
Gourd    curare,    1697 
Gourd    towel,    1554 
Graham's  arsenic  test,  203 
Grain   oil,   104,   1174,   1881 
Grain  soap.    10K8 
Grain   tin,    1677 
Grained  soap,    1088 
Gralnes  d'anis,    145 
GraliiPB  de  stramoine.   llh'J 
Grains  de  bo?uf,    154H 
Grains   de    1  in.   700 
Grains  of  Paradise,  29H   (note), 

299   (note) 
CralRse.  88 

Gralsse  balsamique.   95 
Cralsse  benzolnee,  95 
Grnisse  de  mouton,   1123 
Cralsse  de  pore.   88 
Gralsse  des  pleds  du  gros  bf-tall, 

1590 
Gralsse  mine>ale,  922 
(;rama,   1296 
Grana  fina,  376 
Grana  molucca,    885 
Grana  moschata,  1516 
Grana  nigra,  376 
Grana  Paradisl    (note),  299 
Grana  sylvestra,  376 
Grana  tlglia,   885 
Granada,  598 
Granati  cortex,  598 
Granatin,  599 
Granatrlnde,  598 
Granatum,  598 
Granatwurzelrinde,  598 
Granatwurzelrlnden-abkochung, 

422 
Grand  basilic,  1584 
Grand  boucage,  1614 
Grand  soleil,  1514 


Grande  cigue,  392 
Grande  joubarbe.   1645 
Grande  mauve,  1558 
Grandiflorlne,  1656 
Grano  speronato,  447 
Granulated  acacia,  7 
Granulated  citrate  of  magnesia 

(note),   726 
Granulated  ferrous  sulphate,  513 
Granulated  opium,    911 
Granulated  sulphate  of   iron,   518 
Granulated  zinc  (note),  1361 
Granular  charcoal,  296 
Granza,  1633 
Grape  essence,  1497 
Grape  juice   (note),  1345 
Grape  sugar,  107,   1071 
Grapes,  1334 
Grasa  de  cerdo,  88 
Crasso  con  benzoino,  95 
Grasso  di  moutone,   1123 
Crasso  di  porco,   93 
Grasso  duro,    112.1 
Grasso  suino,   93 
Grass-tree  gum,  1510 
Grasswurzel,   1296 
Grater  galanga  root,  1362 
Grateron,   1500 
Gratiola.  1506 
Gratiola  carolinensls,  1500 
Gratiola  fat,  1500 
Gratiola  officinalis,    1508 
Gratiola  vlrglnlana,   1506 
Gratlolaretin,   1508 
Gratiole,   1606 
Gratloletln,   1506 
Gratiolln,    1506 
Gratlololc  neld.   1506 
Gratlosoletin.   1500 
Gratlosolln,   1506 
Graue  ambra,   1379 
Crane  quecksllbersalbe,  1309 
Graue  walluussrinde,    1535 
Graumontsamen,  918 
Gravel-plant,  147H 
Gravel    root,   457 
Gravel  weed.  1368 

Gray    leech.    612 

Gray   powder.  638 

Crease,   brown.  '.'  I 

Crease,  dead  ho>:.   0 1 

G nease,  pig's  foot,  94 

Grease,   white,  94 

Grease,  yellow,  94 

Great  morel,   225 

Great  mustang  grape,   1340 

Great    wild   valerian,    1322 

Greater  cold  seeds,    14 OS 

Greater  periwinkle,   1601 

Greaves,   1001 

Green  coffee,  fluidextract  of,  1794 

Green  endive,  686 

Green  extract  of  belladonna,  471 

Green  extract  of  hyoscyamus,   478 

Green  galls,   573 

Green  hellebore,  1330 

Green  hellebore,    tincture   of,    1290 

Green  Ink,  1529 

Green  Iodide  of  mercury,  626 

Green  leech,    61 1 

Green  soap,  1092 

Green  soap,  tincture  of,  compound, 

1819 
Green  teas,  1670 
Green  verdlter,  1690 
Green  vitriol,   511 
Green  weed,  1502 
Greengage  prune,   1019 
Greenheart,  1409 
Greenlsh's  cathartic  acid,  1064 
Greenocklte,  1425 
Gregory's  powder,   1027 
Grenadier,  598 

Griff es  de  girofle   (note),  302 
Griffith's  mixture,  782 
Griffith's  pills,  956 
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Griffith's  zinc  white,  1355 

Griffithsche  eisenmixtur,  782 

Grindelia,  600 

Grindelia,  elixir  of,  1788 

Grindelia,  fluidextract  of,   543 

Grindelia  robusta,  600 

Grindelia  squarrosa,  600 

Grindelie,  600 

Grindellne,  601 

Grocer's  syrup,   1076 

Gromwell,   1552 

Gross'  antineuralgic  pills,  1807 

Grossbliithige  cornelrinde,  1461 

Ground  holly,  319 

Ground  ivy,  1503 

Ground  laurel,   1478 

Ground  nuts,   1506 

Ground  pine,  1373,  1672 

Griine  minzessenz,   1178 

Griine  miinze,  777 

Griiner  germer,  1330 

Griinspan,  1457 

Guacamphol,  1506,  1507 

Guachamaca,  1697 

Guachamaca,  1557 

Guachamacine,  1557,  1697 

Guaco,  1115,  1506 

Guadeloupe  jaborandi,  946 

Guadeloupe  vanilla,  1325 

Guaethol,   1507,  1674 

Guaiac,  603 

Guaiac,  ammoniated  tincture  of, 
1269 

Guaiac,  compound  tincture  of,  1818 

Guaiac,  glycerite  of,  1797 

Guaiac  mixture,    Fenner's,    1817 

Guaiac,  mixture  of,  1805 

Guaiac  resin,  603 

Guaiac,  syrup  of,  605 

Guaiac,  tincture  of,  1269 

Guaiac  yellow,  604 

Guaiacene,  605 

Guaiaci  lignum,   601 

Guaiaci  resina,   603 

Guaiacic  acid,   604 

Guaiacin,   1406 

Guaiacinic  acid,  604 

Guaiacol,  602,   605,  682 

Guaiacol-anytole,   1393 

Guaiacol  benzoate,    1411 

Guaiacol  benzyl  ether,  1507 

Guaiacol  biniodide,  1507 

Guaiacol  bisulphonate  of  quinine, 
1507 

Guaiacol  cacodylate,  1424 

Guaiacol  carbonate,   603 

Guaiacol  cinnamate,    1508 

Guaiacol  compounds  and   deriva- 
tives, 1507 

Guaiacol  ethyl,  1508 

Guaiacol-glycerinester,   1508,   1509 

Guaiacol  iodoform,   1508 

Guaiacol  methyl   catecholate 
(note),  403 

Guaiacol  phosphate,  1508 

Guaiacol  phosphite,  1508 

Guaiacol  salol,  1508 

Guaiacol  succinate,  1508 

Guaiacol-sulphonic  acid,  1500 

Guaiacol  valerianate,  1508 

Guaiacolis  carbonas,    603 

Guaiaconic  acid,  604 

Guaiacum,  603 

Guaiacum  arboreum,  602 

Guaiacum  mixture,    784 

Guaiacum  officinale,   601,   603 

Guaiacum  resin,  603 

Guaiacum  resin   lozenge,    1301 

Guaiacum  sanctum.  601,  603 

Guaiacum  wood,  601 

Guaiaform,    1508 

Guaialin,   1508 

Guaiaperol,   1508 

Guaiaquin,  1507 

Gualasanol,  1508 

Guaion,  605 


Guaiperol,  1508 

Guaiquin,  1508 

Guajac-emulsion,  784 

Guajacharzpastillen,  1301 

Guajaco,  601 

Guajacolkarbonat,   603 

Guajacolo,  602 

Guajak,  603 

Guajakharz,  603 

Guajakharzmixtur,  784 

Guajakholz,  601 

Guajakol,  602 

Guajaktinktur,  1269 

Guajamar,   1508,    1509 

Guanidin,   1509 

Guanine,  1509 

Guano,  129,  1509 

Guarana,  605 

Guarana  bread,  605 

Guarana,  elixir  of,  1788 

Guarana,  fluidextract  of,   543 

Guarana  iiva,  605 

Guaranina,  252 

Guaranine,  606 

Guarea,  1509 

Guarea  purgans,  1509 

Guarea  rusbyi,  1452,  1509 

Guarea  trlchlloides,  1452 

Guatemala  sarsaparilla,    1095 

Guayaco,  601 

Guayacol,  602 

Guayaquil  condurango,   1455 

Guayaquil  rhatany    (note),  685 

Guayaquil  sarsaparilla,  1095 

Guaycura,  1661 

Guelder  rose,   1333 

Guerena,   1646 

Gue>it-tout,  1454 

Guetah,  1511 

Gueutta-pertcha,  1511 

Gugul,   1409 

Gul  de  chfine,  1694 

Guibourtia  copallifera,  1456 

Guilandina,  1419 

Guilandina  bonducella,   322 

Guimauve,  118 

Guinea  grains  (note),  299 

Guinea  pepper    (note),  410 

Guirlla  insect  powder,  1529 

Gujaratii  elachi,  298 

Gum  acacia,  1 

Gum  acaroides,   1700 

Gum  acroides,  20,  1056,  1700 

Gum,  amra  whatti   (note),  4 

Gum  angico   (note),  4 

Gum  anim€,    1389 

Gum,  apricot,  7 

Gum  arabic,  1 

Gum  arabic,  imitation,  333 

Gum,  artificial   (note),  143 

Gum,  Australian   (note),  4 

Gum,  barley,  7 

Gum  benjamin,  231 

Gum,  Botany  Bay,  20 

Gum,  Brazilian    (note),  4 

Gum,  British,   143 

Gum  bush,  452 

Gum,  Cape   (note),  4 

Gum  carana,  1431 

Gum  cebil,   1509 

Gum  cetar,  1509 

Gum,  cbagual   (note),  4 

Gum,  cherry,  7 

Gum  chicle,    1405 

Gum,  East  India  amrad   (note),  4 

Gum  elemi,  1509 

Gum  gedda,  2 

Gum,  Gehzirah,  3 

Gum,  ghatti    (note),  4 

Gum,  glassy   amrad    (note),  4 

Gum,  glassy  hard  Cape,  5 

Gum,  grass-tree,   1510 

Gum  hogg,  1510 

Gum,  Indian,  1510 

Gum  juniper,    1641 

Gum  kauri,  1510 


Gum,  maguey  (note),  4 

Gum  mango,  1511 

Gum  mesquite,  1511 

Gum  mezquite,   1511 

Gum  of  the  oil-tree,  1621 

Gum,  oomra  whatti    (note),  4 

Gum,  pale  amrad  (note),  4 

Gum,  Para    (note),   4 

Gum,  peach,  7 

Gum,  plum,  7 

Gum  sassa,  1511 

Gum  savakin,   3 

Gum,  Sennari,   3 

Gum,  soft  Cape,  4  (note),  5 

Gum  sonora,   1511 

Gum  sterculia,    1511 

Gum  turic,  2 

Gum,  universal,  7 

Gum,  wattle    (note),  4 

Gum,  wood,   7 

Gumma  gotta,   271 

Gumml  Africanum,  1 

Gummi  arabicum,  1 

Gummi  astragalorum,  1294 

Gummi  elasticum,  428 

Gummigutt,  271 

Gummi  gutta,  273 

Gummiguttpillenmasse,  954 

Gummi   Indicum,  1510 

Gummi  kino,  681 

Gumml  lacca,  1543 

Gummilack,   1543 

Gummi  mimosa?,   1 

Gummi  plasticum,   1511 

Gummi-resina  ammoniacum,  126 

Gummi-resina  asafcetida,  207 

Gummi-resina  dorema?,    126 

Gummi-resina  galbanum,   571 

Gummi-resina  gutta?,  271 

Gummi-resina  gutti,   271 

Gummi  resina  myrrha,   799 

Gummi  rubrum  astringens  Gam- 

binense,   683 
Gummischleim,  795 
Gummisirup,   1218 
Gummi  tragacanthae,  1294 
Gun  cotton,    1030 
Gun  cotton,  soluble,  1030 
Gundelrebe,   1503 
Gundermann,  1503 
Gunjah,  281 
Gurjun  balsam,    1592 
Gurjunic  acid,  1592 
Guru  nuts,  1541 
Gutagamba,  271 
Gutta,  1512 
Gutta  gamba,  271 
Gutta-percha,    1511 
Gutta?  pectorales,  1819 
Gutte,  271 
Gutti,  271 

Gutzeit's  arsenic  test,  205 
Gutzeit's  arsenic  test,    modified, 

205.  1707 
Guvacine,   1395 
Gymnema,  1512 
Gymnema  sylvestris,   1512 
Gymnemic  acid,   1512 
Gymnocladus,   1512 
Gymnocladus  canadensis,   1512 
Gynocardia,  1588 
Gynocardia  odorata.  1588 
Gynocardia,  oil  of,  1588 
Gynocardia  prainii,   1588 
Gynocardic  acid,  1588 
Gypsum,  262 
Gypsum,  burnt,  263 
Gypsum,  dead-burnt,  263 
Gypsum,  dried,   262 
Gyromia  virginlca,  1562 

H 

Haba  de  Santo  Ignacio,  1523 
Haba  del  Calabar,  937 
Habaghadi,   1409 
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Hablchtskraut,  1516 

Haddock,  857 

Haematoxyll  lignum,   607 

Haematoxylon.  607 

Haematoxylon  campechianum,    607 

Haemoglobin,  1512 

Hafermehl,   1583 

Haffkine  prophylactics    (note), 

1123 
Hagenla  abyssinica,  417 
Hahnenfuss,  1628 
Halnoung,   1059 
Hair-cap  moss.  1618 
Hake,   857,   1522 
Half-normal  alcoholic   potassium 

hydroxide  volumetric  solution, 

1720 
Half-normal   hydrochloric   acid 

volumetric  solution,   1717 
Half-normal  sulphuric  acid  volu- 
metric solution,  1725 
Half-normal  volumetric  solution, 

1716 
Halicore  australis    (note).   687 
Halicore  dugong   (note).  857 
Haller's  acid  elixir.  1805 
Hall's  dinner  pill,  1807 
Hall's  solution  of  strychnine,  1803 
Hamamelidls  cortex.   608 
Hamamelidis  folia.   6<i!» 
Hamamelis,  608.  609 
Hamamelis  bark,  608 
Hamamelis  leaves;.   608 
Hamamelis  leaves,  fluidextract    of, 

544 
Hamamelis  ointment.    1809 
Hamamellssalbe,   MO0 
Hamamelis,  solution  of,   17* 
Hamamelis,  tincture   of.    I860 
Ilamamellstlnktur.    1241 
Hamamelis  vlrginlana.  608,  609 
Hamameliswasser.    17H 
Hamamelis  water.    ITS 
Hamburg  white.    071 
Hammeltalg    1121 
Hamr.1    (note),  4 
Haplopappus  baylahuen.  1864 
Hard   lead,   IN 
Hard  paraffin,  014 
Hard  petrolatum,    022 
Hard   petroleum   ointment,  5)22 
Hard  pine,  124.'! 
Hard  soap,    1087 
Hard   water,   161 
Hard  yellowbark,  349 
Hardback.    1660 

Hardwickla   mannii    (note),  400 
Harebur.    689 
Harlna  de  avena.   1583 
Harmallne.   16(»6 
Harmlne.   1606 
Harnkraut,   1628 
Harnstoff,   1687 
Harrodsburg  water,   166 
Harrogate  water,   166 
Harthen.  1520 
Hartriegel.    1540 
Hartshorn.   1513 
Hart's-tongue.    1045 
Harzcerat,   315 
Harzsalbe,  815 
Hasenklee,   1600 
Hashab,   1 
Hashabi  gum.   2 
Hasheesh,  281 
Hashish,  281 
Hauptpflaster,  441 
Hausenblase.   1521 
Hauslauch,   1646 
Hausselfe,   1092 
Hauswurz,   1645 
Hay  saffron,  408 
Heal-all,  1454,  1622 
Heart's  ease.   1693 
Heavy  calcined  magnesia,  756 
Heavy  daturine,  1183 


Heavy  magnesia,   756 

Heavy  magnesium    carbonate,    750 

Heavy  magnesium  oxide,  756 

Heavy  oil  of  wine,  827 

Heavy  pine,  879 

Heavy  stone  of  Bastnas.  316 

Hebradendron  cambogloides.  272 

Hebra's  itch  ointment,  1820 

Hebra's  lead  ointment,   1308 

Hebra's  seifensplritus,   698 

Hectograph  compositions,   1504 

Hedeoma,  849,  609 

Hedeoma,  oil  of,  849 

Hedeoma  pulegioides,  609.  849 

Hedeomol,   849 

Hedera,   1513 

Hedera  helix.    1513 

Hedera-tannic  acid,  1513 

Hederic  acid,   1513 

Hederlch,   1640 

Hederine,   1518 

Hedge  garlic.    1375 

Hedge-hyssop.  1606 

Hedge  mustard,   1649 

Hedonal.   1618 

Hedwlgia  balsamifera,    1673 

Hedycblum,  1518 

Hedychlum  splcatum,    1618 

Heftpflaster.   436 

Helcosol,   1417 

Helecho  macho,  210 

Helenin,   1531 

Helenium.  1518 

Helenium  autumnale.    1518 

Helenium   nudiflorum.   1518 

Helenium   tenuifolium,    1518 

Hellanthe,   1514 

Hellanthemum,  1518 

Helianthemum  canadensc.    1518 

Heliantbemum  coiynibosum.    1513 

Hellanthemum.  fluidextract  of.   17:»5 

Hellanthitannic  acid,  1614 

Hellanthus.  1514 

Hellanthus   animus.    1514 

Hclianthus   lenl  icularls.    1514 

Hellanthus   petlolarls,   1514 

Hellanthus   tuberosus,    1665 

Hellcin.    1070 

Hellcoldin.    1070 

Hellotropln,  965   (note),  1325 

(note) 
Hellotropln.  artificial,    815 
Hellebore.  1514 
Hellebore  blanc.    1330 
Hellebore  nolr,   1514 
Hellebore,  tincture    of   green 

(American  i,  1290 
HelleWoreTn.  1514 
Helleboresln.   1514 
Helleboretln,   1514 
Helleborln,   1514 
Helleborus,  1514 

Helleborus  foetidus    (note),    1514 
Helleborus  niger.    1  .">  1 4 
Helleborus  viridls  (note),  1514 
Heller's  caustic   pencils,    161 
Helminthochorton,   1499 
Helmltol,  1515 
Helmkraut.   1106 
Helonias,   1441.  1516 
Helonias  dloica,  1441,  1515 
Helonias  lutea,  1441 
Helonias  officinalis,  1636 
Helonln,   1441 
Helvellaic  acid,  1575 
Hematin,   608 
Hematoxylin,  608 
Hematoxylin  test  solution,  1714 
Hematoxylon,  607 
Hematoxylon,  extract  of,  478 
Hemialbumose,   1603 
Hemidesmi   radix,  610 
Hemidesmlc  acid,  610 
Hemidesmus  indicus.  610,  1093 
Hemidesmus  root,   610 
Hemldesmussirup,   1227 


Hemidesmus,  syrup  of.  1227 

Hemidesmus-wurzel,  610 

Hemingia  grahamiana,    1699 

Hemiplnic  acid.  897,  890 

Hemlterpenes,  812 

Hemlock,  1429 

Hemlock  fruit,  392 

Hemlock  fruit,   tincture  of,   1264 

Hemlock  gum,   1420 

Hemlock,  juice  of.  1199 

Hemlock  leaves,  392 

Hemlock,  oil  of,  1429 

Hemlock  pitch,   1429 

Hemlock  plaster,  1430 

Hemlock  spruce,  1429 

Hemlock  water  parsnip,  1050 

Hemogallol,   1512 

Hemoglobin,   1512 

Hemol,  1512 

Hemp,   280 

Hemp,   black  Indian,  158 

Hemp,  Canadian.    158 

Hemp,   tincture  of,    1258 

Henbane.   640 

Henbane,  tincture  of.    1270 

Henna  plant.    1546 

Henotannic  acid,  1548 

Henry's  magnesia.   758 

Hepar  calcis.   27H 

Hepar  sulphurls,  681 

Hepar  sulphurls  cnlcareum,  270 

Hepatic  aloes,  114 

Heptane.  812.  879.   1008 

Heptoses.    1072 

Herabol   myrrh.   700 

Heracleum,  1515 

Heracleum    gominifcrum.     1  '-Mi 

Heracleum    lanntum.    1616 

Her!)   bennet.    LS22 

Herh   Christopher.     1868 

Herb  Robert,  1668 

Herba  agrlmonin\   1372 

Ilerba   belladonna1.    22."> 

Herb*   Itrltannicn.    1684 

Herba   cannabis  Indict),  880 

Herba    cnrdul    hcncdlttl,    1430 

Herba    ecntaurii.    1480 

Ilerba    chamomlllir    faMldie.    1404 

Herba   clcutir-   majorls.   BOS 

Herba   cochlearlip,    1452 

Herba  eonll.   .102 

Herba  cupatorll  perfoliati.  457 

Herba  hedera  terrutrle,  1503 

Herba   hyoscyaml,  649 

Herba   lobelia-.    747 

Ilerba    marrubll.    76(i 

Herba  mellloti,   1502 

Herba  menthac  acuta*.  777 

Herba  menthae  Romans?,  777 

Herba   rorellae.   1475 

Herba   rutae  caprariae,   1500 

Herba  sablnse,  1069 

Herba  scoparii.   1108 

Herba  stramonll,   1182 

Herbe   a    fit-vre,   457 

Herbe  a  Robert,  1502 

Herbe  au  scorbut,  1452 

Herbe  aux  chantres,  1040 

Herbe  de  camomile  puante,   1464 

Herbe  d'erlgeron,    1470 

Herbe  d'eupatolre  perfoli£e,  457 

Herbe  de  h^liantheme  de  Canada, 

1513 
Herbe  de  maroute,    1464 
Herbe  de  pouliot    americaine,    609 
Herbe  de  pyrole  ombellee,   319 
Herbe  de  St.   Antoine,   1478 
Herbe  de  vergerette,  1479 
Herbe  jaune,    1629 
Herbe  parfaite,  457 
Hercules'  club,  1346,   1394 
Herltiera  littoralis,   1541 
Hermodactyli,   1515 
Hermodactyls,  1515 
Hermophenyl,  1516 
Herniaria,  1516 
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Herniarla  glabra,  1516 

Hernlarine,  1516 

Heroine,  1516 

Heroine  hydrochloride,  1516 

Herzespann,  1548 

Hesperetin,  218,  835 

Hesperldin,  218,  693 

Heteromeles,  1516 

Heteromeles  arbutlfolla,  1516 

Hetocresol,  1516 

Hetol,  1450,  1516 

Hetralin,  1516 

Heuchera,  1516 

Heuchera  americana,  1516 

Heuchera  caulescens,  1516 

Heuchera  cortusa,  1516 

Heuchera  cyllndrica,  1516 

Heuchera  hispida,  1516 

Heuchera  parvlfolla,   1516 

Heuchera  pubescens,  1516 

Heuchera  vlllosa,  1516 

Heuchera  vlsclda,   1516 

Heuchya  sanguinea    (note),  285 

Hevea  braslllensls,   428 

Hevea  guaianensis,  429 

Hexabioses,  1072 

Hexadecyl  alcohol,    primary,    1441 

Hexahydrobenzene,    1608 

Hexahydrodipyridyl,  1679 

Hexahydropyridine,  965 

Hexahydrotetraoxybenzoic   acid, 

355,  1625 
Hexamethylenamina,  610 
Hexamethylenamine,  610 
Hexamethylenetetramine,  610 
Hexamethylene-tetramine,   1515, 

1516 
Hexamethylenetetramine   brometh- 

ylate,  1421 
Hexamethylenetetramine   quinate, 

1626 
Hexamethylene    tetramln-salicylate, 

1639 
Hexa-methyl-para-rosaniline,    1338 
Hexatomlc  alcohols,    766 
Hexatrioses,  1072 
Hexenmehl,  750 
Hexoses,  1072 
Hexylamine,  858 
Hibiscus,  1516 
Hibiscus  abelmoschus,  1516 
Hibiscus  esculentus,   1516 
Hicoria,  1432 
Hlcoria  alba,   1432 
Hicoria  glabra,  1432 
Hicoria  Iaclnlosa,    1432 
Hicoria  microcarpa,  1432 
Hicoria  minima,  1432 
Hicoria  olivseformis,  1432 
Hicoria  ovata,   1432 
Hicoria  pecan,   1432 
Hickory,   1432 

Hide-powder  method  for  estimat- 
ing tannin    (note),   82 
Hidrastis  del  Canada.  642 
Hidrato  de  cloral,  322 
Hidrato  ferrico  gelatinoso,  505 
Hidrato  ferrico  magnesico,  506 
Hidrato  potaslco,  1002 
Hidrato  sodico,  1145 
Hiel  de  toro,  489 
Hiel  de  toro  preparada,   490 
Hiera  picra,  1809 
Hieracium,  1516 
Hieracium  venosum,  1516 
Hierro,  514 
Hierro  reducido  por  el  hldrogeno, 

518 
High  bush  blackberry,  1068 
High  bush  cranberry,  1333 
High  mallow,   1558 
IHgos,  520 

Hill  chlrata   (note),  321 
Hilo  de  hierro,   514 
Hilteet,   207 
Himalaya  rhubarb  (note),  1062 


Hlng,  207 

Hingra,  208 

Hlnojo,  568 

Hlpofosflto  calcico,  259 

Hlpofosflto  sodico,  1146 

Hiposulflto  sodico,  1158 

Hippo,  1398 

Hlppomane  mancinella,  1560 

Hippuric  acid,  128,  1517 

Hip-tree,  1632 

HirtentHschleln,  1430 

Hlrudlne,  613 

Hlrudlnes,  611 

Hirudo,  611 

Hirudo  australis,  612 

Hirudo  decora,  612 

Hirudo  medicinalis,  612 

Hirudo  quinquestriata,  612 

Hirundinaire,  1691 

Hirundo  esculenta,  1498 

Histogenal,  1517 

Hive  syrup,  1234 

Hive  syrup,  Coxe's,  1235 

noang-nan,  1517 

Hoarhound,   766 

Hoary  pea,    1672 

Hoffmann's   anodyne,    1164 

Hoffmannsche  tropfen,  1163 

Hog,  93,  911,  919 

Hog  gum,  1408,  1510,  1630 

Hog's  lard,  93 

Hoja  de  belladona,  225 

Hoja  de  digital,  423 

Hoja  de  eucalipto,  454 

Hoja  de  jaborandi,  946 

Hoja  de  laurel-cerezo,  690 

Hoja  de  stramonio,   1182 

Holarrhena  africana,  1699 

Holigarna,  1517 

Holigarna  longifolia,  1517 

Holigold,  263 

Holland  gin,  104 

Hollunder,   1080 

Holly,   1524 

Hollyhock,  119 

Holly-leaf  barberry,  236 

Holocalne,  1517 

Holocalne  hydrochloride,    1517 

Holunder  bliithen  wasser,    183 

Holzather,  1570 

Holzgelst,  1568 

Holzkohle,  295 

Homatropinse  hydrobromidum, 

614 
Homatropine,  discs  of,  689 
Homatropine  hydrobromate,   614 
Homatropine  hydrobromide,    614 
Homatropinpliittchen,   689 
Homatropinum  hydrobromicum, 

614 
Homberg's  pyrophorus,   121 
Hombrecillo,  615 
Homoclnchonicine,   352 
Homocinchonidine,  352 
Homocinchonine,   352 
Homo-cocamine,  370 
Homocresol   (note),  403 
Homoparacopaibic  acid,    400 
Homopterocarpin,   1084 
Homoqulnlne,   349    (note),  352 
Hemosalicylic  acid,  1467 
Honduras  bark,  1432 
Honduras  sarsaparilla,   1093 
Honey,  773 

Honey  of  borate  of  sodium,  774 
Honey  of  borax,  774 
Honey  of  rose,   776 
Honey,  poisonous,  1385 
Honey  soap,  1587 
Honeysuckle,  1554 
Honey  sugar,  774 
Honey-water,   1372 
Honig,  773 
Honig  thee,  1670 
Honthin,   1517 
Hoochinoo,  1517 


Hooded  willow   herb,   1106 

Hoodwort,  1106 

Hoolakins,  1587 

Hooper's  female  pills    (note),  953 

Hop,     615 

Hope's  mixture,  1804 

Hopfen,  615 

Hopfenaufguss,  655 

Hopfenbaum,  1622 

Hopfenbittersaure,  617 

Hopfenmehl,  749 

Hopfentinktur,  1276 

Hop-red,   617 

Hops,  615 

Hops,  elixir  of,  1788 

Hops,  fluldextract  of,  1795 

Hops,  infusion  of,  617,  655 

Hops,  tincture  of,   1276 

Hop-tree,  1622 

Hordeum,  1517 

Hordeum  decorticatum,  1518 

Hordeum  distichon.   758,   1517 

Hordeum  vulgare,   1517 

Horehound,  766 

Hornmohn,  1503 

Horse  aloes,  114 

Horse-balm,  1454 

Horse  brimstone,   1204 

Horse  gentian,   1684 

Horse  gowan,  772 

Horse-nettle,  1655 

Horse  nutmeg,  798 

Horse  chestnut,   1035    (note),  1370 

Horsemint,  1571 

Horse  radish,  compound  spirit  of, 

1172 
Horse-radish,  compound  syrup  of 

(note),  195 
Horse-radish,  iodized  syrup  of 

(note),  195 
Horseradish  root,  194 
Horseradish-tree,   1572,  1586 
Horsetail.  1478 
Horseweed,   1454,   1479 
Hot  drops.   1818 
Hot  bath.   167 
Hotai   resin,    1409 
Houblon,  615 
Houlle,  1605 
Hound's  berry,  1656 
Hound's-tongue,  1470 
Houttuynia,   1518 
Houttuynia  californica,  1518 
Houx,   1524 

Howard's  hydrosublimate  of  mer- 
cury, 623 
Huamanripa,  1518 
Huanuco  bark,   348 
Huanuco  coca,  368 
Huesos,  1418 

Huesos  6  codos  de   fraile,  1674 
Huflattig,   1685 
Hulle  camphr£e,   696 
Huile  d'amande  douce,  831 
Hulle  d'amandes,  831 
Huile  de  cade,  836 
Huile  de  cantharldes    t£r6ben- 

thin6e,  711 
Huile  de  c<§drat,  851 
Huile  de  croton  tiglium,  884 
Huile  d'ether,  827 
Hulle  de  foie  de  morue,   856 
Huile  de  grain,   1381 
Huile  de  graines  de  tilly,  884 
Huile  de  graisse,    826 
Huile  de  morue.  856 
Huile  d'ollve,  861 
Hulle   (beurre)  de  palme,  1591 
Huile  de  paraffine,  925 
Hulle  des  pieds  du  gros  b£tall, 

1590 
Hulle  de  rlcin,  866 
Huile  de  rorqual    rostr£,    1587 
Huile  de  semence  de  lin,  852 
Huile  de  semences  de  cotonnler, 

848 
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Iluile  de  vin  pgsante,  827 

Huile  de  vitriol,  68 

Huile  mineral,   1607 

Huile  phosphoree,   864 

Iluile  volatile  d'amande  amere, 

829 
Huile  volatile  d'aneth,  833 
Huile  volatile  danis  vert,  833 
Huile  volatile   d'anse>lne   vermi- 
fuge, 841 
Huile  volatile  de  cajeput,  836 
Huile  volatile  de  cannelle,  841 
Huile  volatile  de  carvi,  838 
Iluile  volatile  de  citron.  851 
Huile  volatile  de  cubebe,  844 
Iluile  volatile  de  eucalyptus,  845 
Huile  volatile  de  fenouil,  846 
Huile  volatile  de  genlevre.  849 
Huile  volatile  de  girofle.  839 
Huile  volatile  de  goudron,   805 
Huile   volatile  de  lavande  officinale, 

850 
Iluile  volatile  de   menthe   poivrec. 

853 
Iluile  volatile  de  menthe  verte.  856 
Huile  volatile  de  moutarde,   876 
Huile  volatile  de  museade,   B6J 
Huile  volatile  d'orange,    8,'t4 
Huile  volatile  de  piment  de  la 

JaniaTquc,   860 
Iluile  volatile  de  romarin,  872 
Iluile  volatile  de  rose   pale.   870 
Huile  volatile  de  sabine,  H73 
Iluile  volatile  de  santal,   BTJ 
Huile  volatile  de  sassafras.   876 
Huile  volatile  de   trrcbent  bine.    877 
Huile  volatile  de  thym.  868 
Huile  volatile  de  wlntcrgreen,    846 
Huile  volatile  etbarte,    827 
llnilcs   distillees.    811 

Bullet  caaentJeUee,  811 

Hulles  lixes,   806 
Huiles  gralsses.    806 
Hullea  volatile*.   811 
Huldle,   1460 
Hulled  barley,  1518 
Humanized   milk,    17:>s 
Humanizing  milk  powder,  1810 
Humin.   459 
Humulene,    017 

Humnlua,  816 

lluniulus,  elixir  of,   1788 
BumulUl    lupulus.  615,   740 
Hundredth-normal   i)otasslum   hy- 
droxide volumetric  solution,   1790 

Hundredth-normal  volumetric  solu- 
tion. 1710 

Hunds-kamille.    1464 
Hunds-kamillenkraut,   1  1  < '.  4 
Hundszunge,   1470 
Hungarian   balsam.    1406 
Hungarian   daisy.   1580 
Hungarian   fustic.   1400 
Ilungerkorn.  447 
Ilunkel's   rheum  acid,  1064 
Hunkers  tanoid,   1064 
Huntsman's  cup,    1044 
HunyadI  Janos  water,  166 
Ilura,  1518 

Ilura  brasiliensis.   1518 
Hura   crepitans,   151. S 
Huxham's  tincture  of  bark,  1262 
Hyacinthus  comosus,   1573 
Hyaenanche  capense,   1682 
Hya?nanche  globosa,  1082 
Hyananchin,   1682 
Hvdnocarpus  heterophyllus,  1588 
Ilydraeetln,   1368,  1518 
Ilydracrylic  acid,   46 
Hydrangea,  1519 
Hydrangea  arborescens,    1510 
Hydrangea,  fluidextract  of,  1705 
Hydrangin,   1510 
Hydrargyri  acetas.  1567 
Hydrargyri  albuminas,    1564 
Hydrargyri  amidopropionas,    1373 


Hydrargyri  amidosuccinamas,    1564 

Hydrargyri  ammonio-chloridum, 

637 

Hydrargyri  benzoas,    1564 

Hydrargyri  blchloridum,  617 

Hydrargyri  bijodatum,  626 

Hydrargyri  bromidum,    1567 

Hydrargyri  cacodylas,   1424 

Hydrargyri  carbolas,   1565 

Hydrargyri  chloridi  carbamidum, 

1564 

Hydrargyri  chloridum,  623 

Hydrargyri  chloridum    corrosivum, 

617 

Hydrargyri  chloridum  mite.  622 

Hydrargyri  cyanidum,    1564 

Hydrargyri  cyanuretum,   1664 

Hydrargyri  et  zinci   cyanidum, 

1564 

Hydrargyri  formamidum,   1565 

Hydrargyri  gallas.   1666 

Hydrargyri  iodldum,   626 

Hydrargyri  iodidum  flavum,  626 

Hydrargyri  iodldum   rubrum.   028 

Hydrargyri  iodidum  vlride.  626 

Hydrargyri  iodot annas.    1505 

HydrargjTl  lactlcum,   1565 

Hydrargyri  nltrico-oxydum,   631 

Hydrargyri  oleas,    822 

Hydrargyri  oxldum  flavum,  030 

Hydrargyri  oxidum  nigrum,  633 

Hydrargyri  oxldum   rubrum.   681 

Hydrargyri  oxycyanidnm.    1505 

Hydrargyri  peptones,    1665 

Hydrargyri  perchloridum.    017 

Hydrargyri  prsecipltatum  album, 

o:<7 

Hydrargyri  proto-loduret urn,    020 

Hydrargyri  pyroboras,    1565 

Hydrargyri  salicylas.    1505 

Hydrargyri  sozoiodolas,   1505 

Hydrargyri  subcblorlduni.    621 

Hydrargyri  sulisulpbns.    1566 

Hydrargyri  robenlpbu  tlavns.  1505 

Hydrargyri   succlnimldum.    1666 
Hydrargyri    sulphas.     1666 
Hydrargyri   sulphas    aethylenedla- 

mlnatn.   1668 
Hydrargyri   sulphas  flava.   1505 
Hydrargyri  sulphidum  nigrum, 

1  567 
Hydrargyri   sulphidum   rubrum, 

1500 
Hydrargyri   snlphocyanas,    1507 
Hydrargyri  sulphuretum  rubrum, 

1666 
Hydrargyri   t annas.    1507 
Hydrargyri   tbymolacetas.   1567 
Hydrargyri    thymolas.    1567 
Hydrargyri   t bymolnlt ras,    1507 
Hydrargyrol,  1516,  1667 
Hydrargyrum,  688 
Hydrargyrum  amldato-bichloratum, 

687 
Hvdrargyrum   amidopropionlcum, 

1373 
Hydrargyrum  ammoniato-muri- 

aticiim.  037 
Hydrargyrum  ammoniatum,  637 
Hydrargyrum   blchloratum.    017 
Hydrargyrum  bichloratum  carba- 

mldatum  solutum,    1504 
Hydrargyrum  bijodatum,   628 
Hydrargyrum  borussicum,   1564 
Hydrargyrum  chloratum,   623 
Hydrargyrum  coiioldale,  1521 
Hydrargyrum  corrosivum  subli- 

matum,  617 
Hydrargyrum  cum  creta,  638 
Hydrargyrum  cyanatum,  1564 
Hydrargyrum   formamidatum    solu- 
tum,  1565 
Hydrargyrum   iodatum  flavum, 

626 
Hydrargyrum  iodatum   rubrum, 

628 


Hydrargyrum-lithium  Iodatum, 

1552 
Hydrargyrum  muriatlcum,  623 
Hydrargyrum  muriaticum   corrosi- 
vum, 617 
Hydrargyrum  oleicum,    822 
Hydrargyrum  oxidatum    flavum, 

630 
Hydrargyrum  oxidatum    pra:ciplta- 

tum,  630 
Hydrargyrum  oxydatum,  631 
Hydrargyrum  oxydatum    via    hu- 

mlda  paratum,  630 
Hydrargyrum  praeclpitatum    album, 

637 
Hydrargyrum  praeclpitatum    per   se 

(note),    632 
Hydrargyrum  sulphuratum   rub- 
rum, 1566 
Hydrargyrum   sozojodolicum,     1565 
Hydrargyrum  sulpburicum,    1566 
Hydrargyrum  tannicum  oxydu- 

latum,  1567 
Hydrargyrum  vivum,  633 
Hydras  ferrlcus,,  605 
Hydrastin,  640,  643,  645 
Hydrastina,   640 
Hydrastlne,  640,   642 
Hydrastine  methylamlne,   644 
Hydrastlnlc  acid    (note),   644 
Hydrastlninae  bydrochloras,    011 
Hydrastlninae  hvdrochloridum, 

641 
Hydrastinlne  hydrochlorate,    041 
Ilydrastlnlne  hydrochloride,    641 
Hydrastlnlnhydrochlorid,  641 
Hydrastlnlnum  hydrochlorldum, 

641 
Hydrastis,  640,   642 
Hydrastis,  assay  of,  044 
Hydrastis  canadensis,   042,   1116 
Hydrastis,  colorless    (note),    044 
Hydrastis,  fluid    (note).   844 
Hydrastis,  fiuidextract   of.    544 
Hydrastls-fluidextrakt,  544 
Hydrastis,  glycerlte  of,   598 
Hydrastis   jezoensis,    642 
Hydrastis,  liquid    (note).   01  1 
Hydrastis  rhlzoma,  642 
Hydrastis   rhizome,  642 
Hydrastis,  tincture  of,   1270 
Hydrastlsllnktur,    1270 
Hydrate  de  chloral,   322 
Hydrate  de  chloral   butyl iQUe,   251 
Hydrate  de  l'alumlne,    123 
Hydrate  de  p^roxyde  de  fcr  gcla- 

tineux,  505 
Hydrate  de  phgnyle,  025 
Hydrate  de   terpilone,   1240 
Hydrate  of  amyl,  1881 
Hydrate  of  ethylen.   07 
Hydrate  of  lime,    259 
Hydrate  of  methylene,    1570 
Hydrate  of  potassa,  1002 
Hydrate  of  soda,  1145 
Hydrated  alumina,   123 
Hydrated  chloral,  322 
Hydrated  magnesium  silicate,   1556 
Hydrated  oxide  of  amyl,  1381 
Hydrated  oxide  of  bismuth,  1782 
Hydrated  oxide    of    iron,    505 
Hydrated  oxide  of   iron   with   mag- 
nesia, 500 
Hydrated  peroxide  of  iron,  505 
Hydrated  sesquioxlde  of  Iron,   505 
Ilydrazin,   1472 
Hydric  ether,   97 
Hydriodate  of  potassa,  1006 
Hydriodlc  acid,  665 
Hydriodic  acid,  diluted,  30 
Hydriodlc  acid,  syrup  of,  1218 
Hydriodic  ether,  1481 
Hydroanemonin,   1623 
Hydroberberine    (note),  644 
Hydrobromate  of  hyoscine,  645 
Hydrobromic  acid,  diluted,  32 
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Hydrobromic  acid  solutions,   table 

of  specific  gravities,  34 
Hydrobromic  ether,   1480 
Hydrobromide  of  aconltine,  88 
Hydrobroniide  of  lsaconitine,    88 
Hydrobromide  of  quinine,   1041 
Hydrocarbonate  de  zinc,   1350 
Hydrocarbons,  292 
Hydrocarotln,  1431 
Hydrochinone,   1520 
Hydrochloras  morphicus,    790 
Hydrochlorate  d'ammonlaque,    131 
Hydrochlorate  de  chaux,  258 
Hydrochlorate  de  soude,    1142 
Hydrochlorate  of  ammonia,   131 
Hydrochlorate  of  apomorphlne, 

159 
Hydrochlorate  of  cocaine,    374 
Hydrochlorate  of  lime,   258 
Hydrochlorate  of  strychnine,    1195 
Hydrochloric  acid,  34,   1729 
Hydrochloric  acid,    commercial,    37 
Hydrochloric  acid,  diluted,  38, 

1729 
Hydrochloric  acid,  gaseous,  1730 
Hydrochloric  acid,  half-normal 

V.S.,   1717 
Hydrochloric  acid,   liquid,  38 
Hydrochloric  acid,  normal   V.S., 

1717 
Hydrochloric  acid,   pure  for  tests, 

1709 
Hydrochloric  acid,   table  of  specific 

gravity,  36 
Hydrochloric  ether,  102 
Hydrochloric  solution  of  arsenic, 

701 
Hydrochloride  of  benzoyl  ethyl- 

methyl-aminopropanol,   1061 
Hydrochloride  of    diethylglycocoll- 

p-amid-o-oxybenzoie    methylester, 

1579 
Hydrochloride  of  quinine,    1042 
Hydrochloride  of  quinine,    acid, 

1043 
Hydrochloride,  strychnine,  1195 
Hydrochlorophosphates,    compound 

syrup  of,  1815 
Hydrocinchonidine,  352 
Hydrocinchonlne,  352,  363 
Hydrocollldine,   1622 
Hydrocotarnina,  895 
Hydrocotarnine,  895,  898 
Hydrocotin,  1463 
Hydrocotyle,   1519 
Hydrocotyle  asiatlca,  1519 
Hydrocotyle  repanda,    1519 
Hydrocyanic  acid,  1020 
Hydrocyanic  acid,   assay,  41 
Hydrocyanic  acid,  assay   for,  In  oil 

of  bitter  almond,  831 
Hydrocyanic  acid,  diluted,  39 
Hydrocyanic  acid,   Sheele's,   42 
Hydrocyanic  ether,  1481 
Hydro-elaterln,  433 
Hydroferrocyanic  acid,  1002 
Hydrofluoric  acid,   1493,   1519 
Hydrogen  acetate,  13 
Hydrogen  borate,   22 
Hydrogen  bromide,  32 
Hydrogen  chloride,   34 
Hydrogen  citrate,  25 
Hydrogen  cyanide,  39 
Hydrogen  dl-ammonlum    phosphate, 

135 
Hydrogen  dioxide  solution,  assay 

of,  179 
Hydrogen  dioxide,  solution  of,   178 
Hydrogen  lactate,  46 
Hydrogen  nitrate,  49 
Hydrogen  oleate,  56 
Hydrogen  orthophosphate,  58 
Hydrogen  peroxide,  solution  of, 

178 
Hydrogen  selenlde,  1519 
Hydrogen  sulphate,   68 


Hydrogen  sulphide,  1519,   1709, 

1730 
Hydrogen  sulphide  test   solution, 

1709 
Hydrogen  sulphite,  77 
Hydrogen  telluride,    1519 
Hydrolat  de  fleurs  d'oranger,   174 
Hydrolats,  184 
Hydromeconic  acid,  902 
Hydronal,  1520 
Hydroquebrachine,   1402 
Hydroquiniclne,  352 
Hydroquinidine,  352 
Hydroqulnine,  352 
Hydroquinone,  1056,  1320,  1321 

(note),   1465,  1520,   1622 
Hydrosparteine,   1104 
Hydrosublimate  of  mercury,    623 
Hydrosulphuric  acid,   1206,  1519 
Hydrosulphurous  acid,   1159 
Hydroterpenes,  812 
Hydrothymoquinone,   1571 
Hydrous  butyl  chloral,  251 
Hydrous  chloral,  322 
Hydrous  peroxide  of  iron,   505 
Hydrous  wool-fat,  96 
Hydroxide,  sodium,   1145 
Hydroxylamine  hydrochloride, 

1520 
Hydroxy-santonin,   1085 
Hydrozone,   1520 
Hygrine,  370 
Hygrophila,  1520 
Hygrophila,  decoction  of,  1520 
Hygrophila  spinosa,   1403,   1520 
Hymenaea  courbaril,  4   (note),  1389 
Hymenaea  mozambicensis,   1450 
Hymenaea  verucosa,  1456 
Hyoglycocholic  acid,   490 
Hyoscinae  hydrobromas,    645 
Hyoscinae  hydrobromidum,    645, 

1106 
Hyoscine,  227,  645,  648,  650,  1105, 

1183 
Hyoscine  hydriodide,  648 
Hyoscine  hydrobromate,   645 
Hyoscine  hydrobromide,   645,    648, 

1106 
Hyoscinhydrobromid,  645 
Hyoscinic  acid,  648 
Hyosclnum  hydrobroinicum,  645 
Hyoscyami  folia,    649 
Hyoscyamia.   647 
Hyoscyaminae  hydrobromas,   647 
Hyoscyaminse  hydrobromidum,   647 
Hyoscyaminae  sulphas,  647 
Hyoscyamine,  227,  647,  650,  1183, 

1390 
Hyoscyamine  hydrobromate,    647 
Hyoscyamine  hydrobromide,    647 
Hyoscyamine  sulphate,    647 
Hyoscyaminhydrobromid,   647 
Ilyoscyaminsulfat,  647 
Hyoscyaminum  hydrobromicum, 

647 
Hyoscyaminum  sulfuricum,    647 
Hyoscyamus,  645,  649 
Hyoscyamus  albus,    649 
Hyoscyamus,  assay  of,  650 
Hyoscyamus,  extract  of,  478 
Hyoscyamus,  fluidextract   of,   545 
Hyoscyamus,  juice  of,   1199 
Hyoscyamus  leaves,    645 
Hyoscyamus  muticus,   649 
Hyoscyamus  niger,  227,  645,   647, 

649 
Hyoscyamus,  oil  of,  compound,  1806 
Hyoscyamus,  tincture   of,    1270 
Hyoscyplcrln,   650 
Hyotaurocholic  acid,   490 
Hypaphorine,  1480 
Hypaphorus  subumbrans,    1479 
Hyperanthera  moringa,    1585 
Hyperchlorate  of  potassium,    1620 
Hypericum,  1520 
Hypericum  perfollatum,  1520 


Hypericum  red,   1521 
Hypermanganas  kalicus,   1013 
Hypermanganas  potasslcus,   1013 
Hyperoxymuriate  of  potassa,   993 
Hypervanadic  acid,  1690 
Hypnal,  1521 
Hypnone,   1367,  1521 
Hypnopyrln,  1521 
Hypochlorite  of  calcium,   267 
Hypochlorite  of  lime,  267 
Hypochlorito  calcico  clorurado, 

267 
Hypodermic  injection  of  apomor- 

phine,  658 
Hypodermic  injection  of  cocaine, 

658 
Hypodermic  injection  of  ergot, 

658 
Hypodermic  injection  of  ergotin, 

658 
Hypodermic  injection   of  morphine, 

658 
Hypodermic  injections,  659 
Hypodermic  solution  of  digitoxin 

(note),  428 
Hypodermic  solution  of  morphine, 

1801 
Hypodermic  tablets,   659 
Hypogaeic  acid,  1506,  1588 
Hyponitrlc  acid,   53 
Hypophosphis  calcicus,  259 
Hypophosphis  ferricus,  507 
Hypophosphis  kalicus,    1004 
Hypophosphis  potassicus.   1004 
Hypophosphis  sodicus,   1146 
Hypophosphite  de  chaux,  259 
Hypophosphite  de  fer,  507 
Hypophosphite  de  manganese, 

761 
Hypophosphite  de  potasse,  1004 
Hypophosphite  de  soude,   1146 
Hypophosphite  manganeux,   761 
Hypophosphite  of  iron,  507,  1793 
Hypophosphite  of  iron,  elixir  of, 

1786 
Hypophosphite  of  iron,  solution  of, 

1800 
Hypophosphite  of  lime,    259 
Hypophosphite  of  lime  and  soda, 

syrup  of,  1813 
Hypophosphite  of  lime,  syrup  of. 

1813 
Hypophosphite  of  soda,  1146 
Hypophosphites  and  calisaya,  elixir 

of,  1785 
Hypophosphites  and  cinchona, 

elixir  of,   1785 
Hypophosphites,  compound   syrup 

of,   1227 
Hypophosphites,  elixir  of,  1788 
Hypophosphites,  solution  of,  1800 
Hypophosphites,  solution  of,   com- 
pound,  1800 
Hypophosphites,  syrup  of,   1227 
Hypophosphites  with  iron,  elixir 

of,   1788 
Hypophosphitsirup.   1227 
Hypophosphorous  acid,  45,  935, 

1781 
Hypophosphorous  acid,    diluted,    45 
Hypophosphorous  oxide,  935 
Hypopicrotoxic  acid,   943 
Hyposulphls  sodicus,  1158 
Hyposulphite  de  soude,    1158 
Hyposulphite  of  soda,   1158 
Hyposulphites,   1664 
Hyposulphurous  acid,  1158,   1206 
Hypovanadic  acid,  1690 
Hyraceum,  1521 
Hyrax  capensis,   1521 
Hyrgol,   1521 
Hysope,   1521 
Hyssop,   1521 
Hyssopus,  1521 
Hyssopus  officinalis,    1521 
Hysterionica  baylahuen,   1394 
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Iberis,  1521 

Iberis  amara,   1521 

Iboga,  1521 

Ibogaine,  1521 

Icaya,  1373 

Iceland  lichen,   1440 

Iceland  moss,   1440 

Iceland  moss,  decoction  of,  1441 

Iceplant,  1568 

Ichthalbln,  1523 

Ichthargan,    1648 

Iehthoform,   1521 

Ichthyocolla,   1521 

Ichthyocolle,   1521 

Iehthyodln,   1534 

Ichthyol,  1522 

Ichthyol  albuminate,    1523 

Ichthyol-borax-ca6eln    varnish, 
1650 

Ichthyol  paste,  Unna's,  1806 

Ichthyol-sulphonlc  acid,  1383,  1522 

Iclca  heptaphylla,  1509 

Iclca  icicarlba,   1509 

Ictodes  fcetldus,   1474 

Idaneum  boebmianum,  1398 

Idraste,  642 

Idrato  dl   calcio,   259 

Idrialln.   1378 

Idrocarbonato  dl  magneslo,   750 

If  commun,    1669 

Igasuric  acid,  803 

Igasurlne,  803 

Igazol,  1523 

Ignatla,  1523 

Ignatla,  abstract  of,  1524 

Ignatla  amara.   1523 

Ignatla,  tincture  of,   1524 

Ignatlusbohne,   1523 

Ignazbohnen,  1523 

Ikaga,  1373 

Ilag-llag  de  china,    1399 

Ilex,  1524 

Ilex  aqulfollum.   1414.  1417.   1524 

Ilex  casslne,    1525 

Ilex  mate,   1524 

Ilex  opaca,   1524 

Ilex  paraguayensls,   1524 

Ilex  vertlclllata,  1621 

Ilex  vomltorla.    1525 

Ilexanthln,   1524 

Illclc  acid.  1524 

Illcln,   1524 

Illxanthln,   1417 

Illiclum,  1525 

Illlcium  anlsatum,  1525 

Illiclum   florldnnum,   1525 

Illlcium  parvlflorum,   1525 

Illlcium  rellglosum,   152." 

Illiclum  verum.   146,  833,  1525 

Illurinlc  acid,  399 

Immerschon,   1505 

Immortelle,   1505 

Immunity  unit  for  diphtheria  an- 
titoxin,   1118 

Impatiens,  1526 

Impatlens  aurea,  1526 

Impatiens  balsamlna,  1526 

Impatiens  biflora,   1526 

Impatiens   fulva,  1526 

Impatiens  noli-me-tangere,   1526 

Impatiens  noll-tangere.  1526 

Impatiens  pallida.   1526 

Impe>atolre,  1526 

Imperatorla,  1526 

Imperatoria  ostruthium,  91,  1526 

Imperatorln,   1526 

Imperial,  987 

Imperial  measure,   1744 

Impure  carbonate  of  potassium, 
991 

Impure  potassa,  991 

Impure  subacetate  of  copper,  1457 

Inactive  tartaric  acid,  85 

Incelne,  1190 


Incassa  poison.  1526 

Indelible  ink,  1527 

Indelible  red  Ink,  152V 

India  bdellium,  1409 

India  gum,  3 

India  myrrha,  800 

India  opium  (note),  892 

India  rhubarb,   1061 

India  root,  1500 

India-rubber,  428 

India-rubber  plant,  429 

India-rubber,  solution  of,  708 

India  senna,   1112 

India  wax   (note),  307 

Indian  aconite  root,   90 

Indian  arrow-wood,  456 

Indian  berries,   1451 

Indian  cannabis,   280 

Indian  cannabis,  extract  of,  471 

Indian  cannabis,  fluidextract  of, 
530 

Indian  cannabis,  tincture  of,   1258 

Indian  cedar,  1537 

Indian  chlrata    (note),  321 

Indian  churrus,   282 

Indian  cucumber,   1562 

Indian  dye,  642 

Indian  gamboge,  271 

Indian-grass,  oil  of,  1588 

Indian  gum,  1510 

Indian  gum,  mucilage  of,  1510 

Indian  gum   nuts,   1662 

Indian  hemp,  280,  1258 

Indian  hemp,   black,    158 

Indian  hemp,   tincture   of,    1258 

Indian  Ipecac,  672 

Indian  kino,  681 

Indian   mulberry,   1572 

Indian  nard,   1577 

Indian  oil  of  verbena,   1589 

Indian  orange    peel,    216 

Indian  pennywort,   1519 

Indian  physic.   1503 

Indian  pink,  1161 

Indian  podophyllum   resin,   1528 

Indian  podophyllum    rhizome,    1527 

Indian  podophyllum,  tincture  of, 
1528 

Indian  poke.  1330 

Indian  red.   1528.  1584 

Indian  sage,   457 

Indian  sarRaparllla,   610 

Indian  soap  root,   1643 

Indian  squill.    1687 

Indian  tobacco,  747 

Indian  turmeric,  642 

Indian  turnip,  1399 

Indian  valerian,    ammonlated    tinc- 
ture of,    1528 

Indian   valerian   rhizome,   1528 

Indian  yellow,  1528 

Indlcan,   1528,    152!) 

Indicators  of  the  termination  of 
reactions  in  volumetric  estima- 
tions, 1739 

Indicum,  1528 

Indigo,  1528,    1730 

Indigo  blue,  1529 

Indlgo-carmlne,    1528 

Indigo  sauvage,  1406 

Indigo  test  solution,  1709 

Indigofera  tlnctorla,   1528 

Indlgotlne.   1529 

Indische  felge,   1595 

Indlscher  balsam,   220 

Indlscher  hanf,  280 

Indlscher  hanfextrakt,   471 

Indischhanftlnktur,   1258 

Indol,  1192 

Indoxyl,   1529 

Indoxylsulphonlc  acid,  1529 

Inee,   1188 

Inferior  Bourbon    vanilla,    1325 

Inflatin,  748 

Infusa,  650 

Infused  oils,  1806 


Infusl,  650 

Infusion  de  Colombo,   653 
Infusion  de  cuasia  amarga,  656 
Infusion  de  digital,  654 
Infusion  de  rulbarbo,  656 
Infusion  of  alstonia,   1376 
Infusion  of  andrographls,    1385 
Infusion  of  angustura,  654 
Infusion  of  azadirachta,   1404 
Infusion  of  bearberry,    658 
Infusion  of  broom,  657 
Infusion  of  buchu,  653 
Infusion  of  callsaya  bark,  653 
Infusion  of  calumba,   653 
Infusion  of  cascarllla,  653 
Infusion  of  catechu  (note),  652 
Infusion  of  chiretta,    653 
Infusion  of  cinchona    (note),    654 
Infusion  of  cinchona,   acid,   653 
Infusion  of  cloves,  653 
Infusion  of  columbo,  653 
Infusion  of  cosclnlum,    1463 
Infusion  of  eusparia,    654 
Infusion  of  digitalis,  654 
Infusion  of  ergot,   655 
Infusion  of  foxglove,  654 
Infusion  of  gentian,    compound, 

655 
Infusion  of  gentian,  stronger  com- 
pound, 1797 
Infusion  of  hops.   617,   655 
Infusion  of  jaborandi    (note),    652 
Infusion  of  kousso   (note),  652 
Infusion  of  krameria,    655 
Infusion  of  linseed    (note),  652 
Infusion  of  matlco    (note).   652 
Infusion  of  orange  peel,  052 
Infusion  of  quassia,   656 
Infusion  of  rhatany,    655 
Infusion  of  rhubarb,  656 
Infusion  of  rose,  compound,  1797 
Infusion  of  roses,  acid,  656 
Infusion  of  senega,    657 
Infusion  of  senna,   657 
Infusion  of  senna,    compound,    657 
Infusion  of  serpentary,   658 
Infusion  of  tlnospora,    1678 
Infusion  of  toddalla,  1681 
Infusion  of  valerian    (note),  652 
Infusion  of  wild  cherry,  656 
Infusion  of  yellow   bark,    653 
Infusionen,   650 
Infuslones,   650 
Infusions,  650 

Infusions,  general  formula,  651 
Infuso  dl  rabarbaro,   656 
Infuso  dl  sena  con  manna,  657 
Infusum  alstonlae,  1376 
Infusum  andrograpbIdi8,  1385 
Infusum  angustura;.    654 
Infusum  aurantll,  652 
Infusum  aurantll    composltum,    652 
Infusum  azadlrachtoe    Indira-,   1404 
Infusum  barosmse,  653 
Infusum  buchu,    653 
Infusum  calumbse,  653 
Infusum  calumba;    concentratum, 

708 
Infusum  caryophylli,  653 
Infusum  cascarllla;,  653 
Infusum  catechu   (note),  652 
Infusum  chlratse,   653 
Infusum  cinchona;    (note),   654 
Infusum  cinchona;  acldum,  653 
Infusum  cosclnli,   1463 
Infusum  cusparlae,   654 
Infusum  cusso  (note),  652 
Infusum  digitalis,   654 
Infusum  dlosmse,   653 
Infusum  ergotae,  655 
Infusum  gentians;  composltum, 

655 
Infusum  gentians;    composltum 

fortius,  1797 
Infusum  humuli,   655 
Infusum  jaborandi  (note),  652 
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Infusum  krameria?,  655 

Infusum  lini   (note),  652 

Infusum  lupuli,  655 

Infusum  matica?   (note),  652 

Infusum  pruni  virginiana?,  656 

Infusum  quassia?,   656 

Infusum  rhel,  656 

Infusum  rosa?   acldum,   656 

Infusum  rosa?  compositum,  656, 
1797 

Infusum  scoparii,  657 

Infusum  senega?,  657 

Infusum  senna?,  657 

Infusum  senna?  compositum,  657 

Infusum  serpentaria?,    658 

Infusum  tinospora?,   1678 

Infusum  toddalia?,  1681 

Infusum  uva?  ursi,  658 

Infusum  Valeriana  (note),  652 

Ingwer,  1362 

Ingwerslrup,   1237 

Ingwertinktur,   1291 

Inhabane  copal,  1457 

Inhalation  of  creosote,    405 

Injectio  apomorphina?    hypoder- 
mica,  658 

Injectio  eocaina?   hypodermica,    658 

Injectio  ergota?  hypodermica,  658 

Injectio  morphinae   hvpodermlca, 
658 

Injection  hypodermique  d'apo- 
morphine,   658 

Injection  hypodermique   d'ergot  de 
seigle,  658 

Injection  hypodermique  de  mor- 
phine, 658 

Injection  of  apomorphine,    hypo- 
dermic, 658 

Injection  of  cocaine,    hypodermic, 
658 

Injection  of  ergot,    hypodermic, 
658 

Injection  of  morphine,  hypoder- 
mic, 658 

Injectiones  hypodermica?,   659 

Injections,  hypodermic,   659 

Ink-root,  1661 

Inkomankomo,  210 

Inks,  colored,   1529 

Inks,  indelible,   1527 

Inosite,   1536 

Inowadi,  1399 

Insane  root,  649 

Insect  powder,   1529 

Insindiyandiya,  1530 

Insoluble  chloral.  323 

Insoluble  red   coloring  matter,   355 

Insoluble  sulphur,  1206 

Inula,  1530 

Inula  helenium,  1530 

Inulenin,   1531 

Inulin,  196,  1072,  1241,   1530 

Invert  sugar,   107.   1071 

Iodacetanilide,   1531 

Iodal,  1531 

Iodaldehyde,  1374 

Iodantifebrin,  1531 

Iodate  de  potasse.   1619 

Iodates,  tests  for.   1730 

lode,  663 

lode  sublime,  603 

Iodeosin  test  solution,  1714 

Iodhydrate  d'ammoniaque,   133 

Iodic  acid,  665,  1531 

Iodic  oxide,   665 

Iodide  of  ammonia,  133 

Iodide  of  arsenic,   197 

Iodide  of  iron,   1489 

Iodide  of  Iron  and  manganese, 
syrup  of,  1814 

Iodide  of  Iron,  syrup  of,  1223 

Iodide  of  lead,   972 

Iodide  of  mercury,  626 

Iodide  of  potassium,    1005 

Iodide  of  soda.    1148 

Iodide  of  starch    (note),   666 


Iodide  of  strontium,  1185 

Iodide,  sulphur,    1208 

Iodide,  zinc,  1353 

Iodides,  tests  for,  1736 

Iodides,  tincture  of   (note),   1272 

Iodidum  cadmicum,  1425 

Iodine,  663 

Iodine  absorption  value  of  fats 

and  oils,  1709 
Iodine-anytole,  1393 
Iodine,  assay  of,  666 
Iodine  bromide   (note),  249 
Iodine  caustic,  1801 
Iodine,  colorless  tincture  of  (note), 

1272 
Iodine,  compound  solution  of,  723 
Iodine,  compound   tincture  of 

(note),  1271 
Iodine  eigones,  1477 
Iodine  liniment,  1798 
Iodine  ointment,  1315 
Iodine  paint,   668 

Iodine,  solution  of,  carbolized,  1801 
Iodine,  solution  of,  caustic,  1801 
Iodine,  tenth-normal    V.S.,    1718 
Iodine  test  solution,   1709 
Iodine  test  solution,    alcoholic, 

1709 
Iodine,  tincture  of,  1271 
Iodine,  tincture  of,  Churchill's, 

1818 
Iodine,  tincture  of,  decolorized, 

1818 
Iodine  trichloride,  1531 
Iodine  volumetric  solution  B.P., 

1738 
Iodinium,   663 
Iodlpin,   1532 

Iodized  carbolic  acid,  1781 
Iodized  camphor   (note),   069 
Iodized  collodion,  385,  1782 
Iodized  cotton   (note),   598,  668 
Iodized  glycerin,   588,    668    (note) 
Iodized  oil    (note),  668 
Iodized  phenol,  1781 
Iodized  quinine  hydriodide   (note), 

1040 
Iodized  starch  (note),  666 
Iodized  syrup   of  horse-radish 

(note),  195 
Iodline,   1532 

Iodo-boro-thymolate  of  zinc,  1392 
Iodochloroxyquinoline,  1693 
Iodocresine,  1682 
Iodocresol.   1465,  1682 
Iodocrol,  1432 
Iodoeigone,  1477 
Iodo-eugenol,    1483 
Iodoform,  659 

Iodoform,  aromatized,   1798 
Iodoform  collodion,  385  (note), 

1782 
Iodoform,  compound  powder  of, 

1810 
Iodoform  cotton    wool,    062 
Iodoform,  deodorized,  1798 
Iodoform  gauze,  662 
Iodoform  ointment,  1316 
Iodoform  suppositories,    1214 
Iodoforme,  659 
Iodoformlum,   659 
Iodoformlzed  cotton   (note),  598 
Iodoformogen,   1532 
Iodoformum,  659 
Iodoformum  aromatisatum,  1798 
Iodo-gallicin,  1416 
Iodo-globulin,   585 
Iodohemol,  1513 
Iodohydrargyrate  of  potassium, 

1618 
Iodol.  662 
Iodolum,  662 
Iodomercuryhemol,  1513 
Iodo-methyl-phenyl-pyrazolon, 

1575 
Iodophenacetin,  1532 


Iodophenlne,  1532 

lodopyrlne,  1532 

Iodo-resorcin-sulphonic  acid,  1392 

Iodosyl,   1532 

Iodotannate  of  mercury,  1505 

Iodo-tannin,  665 

Iodoterpin,  1532 

Iodozone,   1532 

Iodum,  663 

Iodure  d'amidon   (note).  666 

Iodure  d'ammonium,   133 

Iodure  d'arsenic,  197 

Iodure  de  baryum,  1408 

Iodure  de  cadmium,  1425 

Iodure  de  calcium,   1428 

Iodure  d'ethyle,   1481 

Iodure  de  fer,  1489 

Iodure  de  formyle,  659 

Iodure  de  methyl,  1570 

Iodure  de  plomb,   972 

Iodure  de  potassium,    1005 

Iodure  de  sodium,    1146 

Iodure  de  soufre,   1208 

Iodure  de  strontium,    1185 

Iodure  de  zinc,    1353 

Iodure  mercureux,  626 

Iodure  mercurique,    628 

Ioduretum  hydrargyricum,  628 

Ioduretum  hydrargyrosum,  626 

Ioduretum  kallcum,    1005 

Ioduretum  plumbicum,  972 

Ioduretum  potassicum,   1005 

Ioduretum  sulfuris,   1208 

Iodylin,  1532 

Iodyloform,   1532 

Ionldium,  1532 

Ionldium  glutinosum,    1532 

Ionidium  ipecacuanha    (note),   671 

Ionldium  marucca,    1532 

Ionidium  marcucci   (note),  671 

Ionidium  microphvllum    (note), 

671 
Ionidium  parviflorum,    671    (note), 

1532 
Ionone,  814,  1597 
Ipadu,   368 
Ipecac,  669 

Ipecac  and  opium  powder,  1026 
Ipecac  and  opium,  syrup  of,   1815 
Ipecac  and  opium,   tincture  of, 

1272 
Ipecac,  assay  of,  674 
Ipecac,  compound  powder  of,  1026 
Ipecac  des  cotes  d'or   (note),   671 
Ipecac,  fluidextract  of,  546 
Ipecac  of  Carthagena   (note),  671 
Ipecac  of  St.   Martha   (note),  671 
Ipecac,  syrup  of,  1228 
Ipecac,  troches  of  (note),  1299 
Ipecac,  troches  of  morphine  and 

(note),   1299 
Ipecac,  wine  of.  1338 
Ipecacuana,  669 
Ipecacuanha,  669 
Ipecacuanha  annele\   669 
Ipecacuanha  lozenge.  1301 
Ipecacuanha  officinale,  669 
Ipecacuanha  root,  669 
Ipecacuanhasirup,   1228 
Ipecacuanha,  vinegar  of,   11 
Ipecacuanha  wine,  1338 
Ipecacuanha?  radix,   669 
Ipecacuanhic  acid,  673 
Ipoh,  1397 
Ipoh  aker,  1397 
Ipomcea  hederacea    (note),   679, 

1538,  1610 
Ipomcea  jalapa,  676 
Ipomcea  macrorrhlza,    675 
Ipomcea  muricata,    1538 
Ipomcea  orizabensls,  677,  1101 
Ipomcea  pandurata,  676 

(note),  678  (note),  1456 
Ipomcea  purga,   675 
Ipomcea  simulans   (note),  678 
Ipomcea  triloba  (note),  679 
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Ipomoea  turpethum,  1566,  1685 

Iridin,  1533 

Iris,  1532 

Iris  de  Florence,  1596 

Iris,  extract  of,    1533 

Iris  florentina,   1532,  1596 

Iris,  fluid  extract  of,  1533 

Iris  fcetldisslma,   1532 

Iris  germanlca,    1532 

Iris,  oleoresin  of,   1533 

Iris  pseudoacorus,  1532 

Iris  tuberosa,  1515,  1532 

Iris  versicolor,  1532 

Irish  broom,    1103 

Irish   moss.   332 

Irish  moss,  compound  syrup  of, 

1814 
Irish  moss  gelatin,  1797 
Irish  moss,  mucilage  of,  1805 
Irisia,   1532 
Irisin,  1533 
Irliindisches  moos,   332 
Iron,  514,   1730 
Iron,  albuminate   of,   solution  of, 

1800 
Iron  alum,  498 
Iron,  ammoniated,    1533 
Iron  ammonium    alum,    498 
Iron  and  aluminum  sulphate,    1376 
Iron  and  ammonium  citrate.  408 
Iron  and  ammonium  tartrate,  488 
Iron  and  bismuth   citrate.    1683 
Iron  and  callsaya,  elixir  of.  1788 
Iron  and  cinchona,  elixir  of,   1785 
Iron  and  magnesium   citrate.    1533 
Iron  and  potassium   tartrate.   488 
Iron  and  quinine  citrate,  B01 
Iron  and  quinine    citrate,    soluble, 

608 
Iron  and  strychnine  citrate,  504 
Iron  arsenate,  491 
Iron,  bitter  wine  of,   1887 
Iron  by   hydrogen.   .M8 
Iron  cacodylate,    llu) 
Iron   easel nate.   1533 
Iron  chloride,  tasteless.   4H4.   1228 

(note) 
Iron  citrate,   wine  of.   1337 
Iron,  cltro-lodlde  of.   s.vni|i  of.    1  s1  1 
Iron,  compound  pills  of  (note),  660 
Iron  filings,  514 
Iron   glycerophosphate,    1488 
Iron,  hypophospblte  of,  1783 
Iron   iodates.    14'.iu 
Iron   Iodide,  tasteless.  USB   (note), 

1489   (note) 
Iron  iodide,  tasteless,  syrup  of, 

1814 
Iron,  malate  of.   crude.    17'.»3 
Iron,  metallic,   1709 
Iron  ores,  515 
Iron  oxide,  4'.»1 
Iron,  oxysulpnate  of,  solution  of, 

1800 
Iron,  paranuclelnate  of,  1683 
Iron  peptonate,  1533 
Iron  peptonate,  solution  of,  1534, 

1800 
Iron,  peptonate  with  manganese, 

solution  of,  1800 
Iron  perchloride,   494 
Iron  phosphate,  508 
Iron  pill,  956 
Iron  plaster   (notel,  436 
Iron  protochloride,  solution  of, 

1800 
Iron  protosulphate,    511 
Iron,  quinine  and  strychnine,  elixir 

of,  1787 
Iron,  reduced,  518 
Iron  reduced  by  hydrogen.   518 
Iron,  saccharated,  syrup  of  soluble, 

1815 
Iron  somatose,   1658 
Iron,  tasteless  salts  of  (note),  1225 
Iron,  tests  for,  1736 


Iron,  troches  of    (note),   1299 

Iron  vanadate,  1690 

Iron  wine,  514    (note),   1337 

Iron  wood,    1534 

Irone,  814,  1597 

Isaconitine,  87 

Isaconitlne  hydrobromide,   88 

Isapiol,   1393 

Isarol,  1534 

Isatis  tinctoria,   1528 

Isatris,  1534 

Isatris  tinctoria,    1534 

Isinglass,   1521,  1730 

Isinglass-plaster,    1522 

Iso-amylamine.    858 

Isoamyl  angelicate,    147 

Isoamyl  nitrite,  188 

Isoamyl  tigllnate,   147 

Isobarbaloin,  116 

Isobutyl  angelicate.   147 

Isobutyldichloramlne,  1382 

Isobutylic  ester,   147 

Isobutyric  acid,  196 

Isocetic  acid,    1407 

l8ocorybulblne,    1414 

Isodulcite,   1035,    1072,   1500 

Iso-eugenol,  814,   1327 

Isoheptoic  acid,  849 

Isohesperidln,   218 

Isolactic  acid,  46 

Isollnolenlc  acid,  853 

Isomaltose,  1072 

Isonandra  gutta,    1511 

Isonandra  oblongifolla.   1511 

Iso-napbthol,  286 

Isonicotine,   1079 

Isonltroso-anllacetone   (note),    1526 

Isop,   1521 

Isopelletlerlne,  688 

Isophlorlzln.    1012 

Isophotosantonic  add    (notef.    !os7 

Isophotosantonln   (notel,   lo,H7 

Isopral,    1534 

Isoprene.    480 

Isoprop.vl-o  c  resol,   1  432 

Isopropyl-p-inethyl-benzeiie.    ]  |i,s 

Iso  puiilcliie,    '.U7 

Isopyrazolon.    166 

Isopyrine.    1684 

Isop.vrum.  1534 

Isopyrnm   t  ballet  roldes.    1534 

Isoresinotannol.   232 

Isosafrol.    SIT..   876 

Iso-terebentliene,    878 

Isouvltlnlc  acid.  273 

Iso -valeryl-p  plienet  idine,    1888 

IspHKlnila,    1534 

Ispaghula.    decoction    of.    1534 

Ispahan  opium   (note),  802 

Isutan,   1415 

Issue-peas,  1513,   1534 

Itaconlc  acid,   27 

Italian  castor  oil    (note),  868 

Itallenlsche  plllen.   061 

Itch  ointment,   Hebra's,   1820 

Itch- weed,   1330 

Itrol,   1647 

Iva,   1368 

I  vain,   1368 

Ivory  black,   292 

Ivraie.   1553 

Ivy, 1513 

Ivy  gum,   1513 


Jabon,  1087 

Jabon  animal.    1092 

Jabon  de  acelte   de    ollvas,    1087 

Jaborandl,  945 

Jaborandlblatter.  946 

Jaborandl,  elixir  of.  1789 

Jaborandi   folia,  946 

Jaborandl,  infusion   of,   652 

Jaborandi  leaves.    946 

Jaborandi,  tincture  of.    1273 


Jaboranditinktur,  1273 

Jaboric  acid,  948 

Jaborine,  948 

Jacaranda,  1535 

Jack-in-the-pulpit,    1399 

Jackson's  cough  syrup,   1816 

Jackson's  pectoral  syrup,   1816 

Jacobskraut,   1646 

Jafferabad  aloes,  114 

Jaggary,  1638 

Jaggery,  1072 

Jaggery  palm,   1389 

Jalap,  675 

Jalap,  assay  of,  678 

Jalap,  compound  powder  of,  1026 

Jalap,  compound  tincture  of,  680 

(note),   1818 
Jalap  digits   (note),  679 
Jalap  digits  majeur,   677 
Jalap,  extract  of,  468   (note),  479 
Jalap,  fluldextract  of,  480  (note), 

1795 
Jalap,  male,  1098 
Jalap  officinal,  675 
Jalap,  resin  of,   1061 
Jalap  stalks    (note),   678 
Jalap,  tincture  of,  1273,  1818 
Jalap,  tincture  of,  compound,  1818 
Jalap  tube>eux,   675 
Jalapa,   675 
Jalapae  resina,   1051 
Jalape,   675 
Jalapenextrakt,  479 
Jnlapenharz,   1051 
Jalapenknollen,  675 
Jalapenpulver   mlt    welnstein,    1026 
Jalapentlnktur,   1273 
Jalapenwurzel,   676 
Jalaplc  ncld    (note),   678 
Jalapln.   876,    1101 
Jalaplnol    (  note  |,  078 
Jamaica   dogwood,   1616 
Jamaica   ginger.    1362 
Jamaica   kino,  082 
Jamaica   nutmegs   (note),  797 
Jamaica  pepper,    061 
Jamaica   quassia,    1082 
Jamaica  sarsaparilla,    1008 
Jamaica   sarsaparilla,    cultivated, 

1084 
Jamboo.  14h:i 
Jambos  vulgaris,  1535 
Jamhosa   root,    1535 
Jamliosln.    1535 
Jambu  assu.   1686 
Jambnl.    1483 
James's  powder,    1022 
JamesscheH  antlmonpulver,    1022 
Jamestown   lily.   1182 
Jamestown   weed,    1182 
Jamguarandi,  946 
Janeway's  pills,  1807 
Janipha   manlhot,  1561,   1668 
Japaconlne,    88 
Japaconltine,  88   (note),  89 
Japan  sago,  1638 
Japan  varnish   tree,    1372 
Japan  wax.    800 
Japanese  aconite   root,   88 
Japanese  agar-agar,    1408 
Japanese  angelica,   1886 
Japanese  belladonna,  1105 
Japanese  capsicum,   290 
Japanese  oil  of  camphor   (note), 

274 
Japanese  valerian    (note),  1322 
Japanese  wax   (note),  310 
Jarabe  de  azahar,  1220 
Jarabe  de  balsamo  de  tolu,  1236 
Jarabe  de  brea,  1230 
Jarabe  de  codelna,  1222 
Jarabe  de  corteza  de  naranja 

amarga,  1220 
Jarabe  de  goma,    1218 
Jarabe  de  hldrato  de  cloral,   1222 
Jarabe  de  Ipecacuana,  1228 
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Jarabe  de  lactofosfato  calcico, 

1221 
Jarabe  de  limon,  1230 
Jarabe  de  yoduro  ferroso,   1223 
Jarabe  de  zarzaparrilla   compuesto, 

1233 
Jargonelle  pear  essence,  1497 
Jarosse,   1545 
Jarra,   1115 
Jarrinha,  1115 
Jasmin  sauvage,  577 
Jasmine,  oil  of,   1538 
Jasminum  grandiflorum,  1589 
Jasminum  odoratissimum,    577 
Jasminum  officinale,  1588 
Jasminum  sambac,   1588 
Jatamansi,  1209 
Jateorhiza  columba,    2G4 
Jateorhiza  palmata,  264 
Jatropha,  1535 
Jatropha  cardiopbylla,  1407 
Jatropha  curcas,   887,   1406 
Jatropha  gossypifolia,   1407 
Jatropha  macrorhiza,   1535 
Jatropha  manihot,  1561,  1668 
Jatropha  multifida,  1407 
Jatropha  oil,   1407 
Jatropha  urens,   1407 
Jaundice  root,   642 
Jaurandi,  946 

Java  cardamom   (note),  298 
Java  coca,  369 
Java  coffee,    1453 
Java  galanga  root,   1362 
Java  plum,  1483 
Java  tea,   1598 
Java  vanilla,  1325 
Javanine,  353 
Javelle  water,  1657,  1802 
Jayef  Gesheeshah,  113 
Jayef  Kasahul,  113 
Jecoleic  acid,  858 
Jeffersonla,  1535 
Jeffersonia  diphylla,    1535 
Jellies,   1535 
Jelly  leaf,  1646 
Jengibre,  1362 
Jequiritol,   1366 
Jequiritol  serum,   1366 
Jequirity,  1365 
Jerusalem  cherry,  1657 
Jerusalem  oak,  1442 
Jervine,   1331 
Jesuit's  drops,   1256 
Jesuit's  powder,   360 
Jewell's  hydrosublimate  of  mer- 
cury, 623 
Jewel-weed,  1526 
Jimson  lily,  1182 
Jimson  weed,   1182 
Joannesia  princeps,  1585 
Joannesine,   1585 
Jod,  663 

Jodammonium,   133 
Jodathyl,  1481 
Jodbarium.   1408 
Jodblei,  972 
Jodbleipflaster,  443 
Jodbleisalbe,  1317 
Jodcadmlum,   1425 
Jodcalcium,  1428 
Jodeisen,  1489 
Jodkalium,  1005 
Jodkaliumsalbe,  1317 
Jodkalium  seifenlinlment,    697 
Jodmethyl,  1570 
Jodnatrium,  1148 
Jodo.  663 
Jodoformio,  659 
Jodoformsalbe,   1316 
Jodol,  662 
Jodolo,  662 

Jodqueck6ilber  arsenlklosung,  704 
Jodquecksilbersalbe,  1312 
Jodsalbe,  1315 
Jodsaures  kail,  1619 


Jodschwefel,  1208 

Jodschwefelsalbe,  1318 

Jodstiirke,  666 

Jodtinktur,   1271 

Jodum,  663 

Joduro  di  potasslo,   1005 

Jodwasserstoffiither,  1481 

Jodwasserstoffsirup,  1218 

Jodzink,   1353 

Johanniskraut,   1520 

Johanniswurzel,  210 

Johnny-jump-up,  1693 

Johore  ipecac,    672 

Joliffa  africana,  1671 

Jor  curare,  1697 

Jordan  almond,   138 

Joubarbe  acre,  1645 

Judas  tree,  1440 

Judendornbeeren,  1702 

Judenkirsche,  1613 

Juglandlc  acid,  1536 

Juglandine,   1536 

Juglans,  1535 

Juglans  alba,  1432 

Juglans  cathartica,  1535 

Juglans  cinerea,  678    (note),  1535 

Juglans,  extract  of,  1536 

Juglans,  fluidextract  of,  1795 

Juglans  nigra,  1535 

Juglans  regia,   1535,  1536,  1629 

Juglon,  1536 

Juice  of  belladonna,   1199 

Juice  of  broom,  1199 

Juice  of  conium,  1199 

Juice  of  hemlock,    1199 

Juice  of  hyoscyamus,    1199 

Juice  of  taraxacum,    1199 

Juices,  1199 

Jujubae,  1702 

Jujube,  1702 

Jujube  paste,   1702 

Juniper,  1536 

Juniper  berries,  1536 

Juniper  camphor,  850 

Juniper,  compound   spirit  of.   1177 

Juniper,  fluidextract   of,    1795 

Juniper,  oil  of,  849,  1536 

Juniper,  spirit  of,  1177 

Juniper  tar,  968 

Juniper  tar  oil,  836 

Junlperus,  1536 

Juniperus  bermudiana.   1537 

Junlperus  communis,  849,  1070, 

1536 
Juniperus  depressa,   1536 
Juniperus  lycia,  1593 
Junlperus  oxycedrus,   836 
Juniperus  phoenicea,  1070,  1593 
Juniperus  sabina,   1069 
Juniperus  virginiana,  1070.  1537 
Jura  turpentine    (note),   1248 
Juriball  bark,  1665 
Jurobeba,  1656 
Jusquiame  noire,  649 
Justicia  adhatoda,  1369 
Jute,  carbolized,  930 
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Kablianleberthran,  856 

Kadeol,  836 

Kadiol,   836 

Kadmium,  1425 

Kadmlumjodiir,  1425 

Kadmlumsulfat,  1425 

Kaempferia  rotunda,  1701 

Kaempferid,  1500 

Kaeva,  1452 

Kaffee,  1452 

Kaffein.  252 

Kainite,  1016 

Kalrln,  1537 

Kalrine,  1537 

Kairoline,  M.  or  A.,  1537 

Kalserling's  solution    (note),    722 

Kalserwurz,  1526 


Kakaobutter,  881 

Kakelah  seghar,  298 

Kalabarbohne,  937 

Kalabarbohnenextrakt,  485 

Kalabarbohnentinktur,  1283 

Kaladana,  1538 

Kaladana,  compound  powder  of, 

1538 
Kaladana  resin,  1538 
Kaladana  seed   (note),  679 
Kaladana,  tincture  of,   1538 
Kaladanae  resina,  1538 
Kalagua,    1538 
Kali  aceticum,   982 
Kalialaun,  119 

Kali  arsenicosum  solutum,  730 
Kali  bichromicum,  998 
Kali  bitartaricum,  985 
Kali  carbonicum,   989 
Kail  caustlcum  fusum,   1002 
Kali  chromicum  rubrum,  998 
Kali  hydricum  fusum,  1002 
Kali  hydricum  solutum,  733 
Kali  hydriodicum,   1005 
Kali  hypermanganicum   crystal- 

lisatum,   1013 
Kali  hypophosphorosum,  1004 
Kalilauge,  733 
Kalimetall,   1018 

Kali  murlaticum  oxygenatum,    993 
Kali  oxymuriaticum,  993 
Kali  purum,  1002 
Kallsalpeter,   1010 
Kalisaya-rindenaufguss,    653 
Kalischwefelleber,    981 
Kaliseife,  1092 
Kali  sulfurosum,   1620 
Kali  tartaricum  boraxatum,  986 
Kalium,  1018 
Kaliumbicarbonat,  984 
Kalium  bicarbonicum,  984 
Kalium  borussicum.   1001 
Kaliumbromat.   1619 
Kalium  bromatum,  987 
Kaliumbromid,   987 
Kaliumcarbonat,  989 
Kalium  carbonicum,    989 
Kaliumchlorat,  993 
Kallumchloratpastillen,  1302 
Kalium  chloratum,    1619 
Kalium  chloricum,  993 
Kalium  chloridum,   1619 
Kaliumcitrat,  994 
Kaliumcitratlosung.   732 
Kalium  citricum,  994 
Kalium  cyanatum,  996 
Kaliumcyanid,   996 
Kaliumdichromat,  998 
Kalium  dichromicum,   998 
Kaliumferritartrat,  499 
Kalium  ferrocyanatum,  1001 
Kalium-hydrat,   1002 
Kaliumhydroxyd,  1002 
Kaliumjodat,   1619 
Kalium  jodatum.  1005 
Kaliumjodid,   1005 
Kaliumjodidsalbe,   1317 
Kaliumnatriumtartrat,  1000 
Kaliumnitrat,   1010 
Kalium  nitricum,  1010 
Kaliumpermanganat,  1013 
Kaliumpermanganatlosung.  734 
Kalium  permanganicum,  1013 
Kaliumpersulfat.  1620 
Kalium  pikrat,  1620 
Kaliumsulfat,  1016 
Kalium  sulfocyanat,  1621 
Kalium  sulfuratum,  981 
Kalium  sulfuricum.  1016 
Kaliumtartrat.  1017 
Kalium  tartaricum,  1017 
Kalk.  266 
Kalkliniment,  695 
Kalkschwefelleber,  270 
Kalksirup,  1221 
Kalkwasser,  706 
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Kalliphyllon.  1369 

Kalmia,  1538 

Kalmia  angustifolia,   1385,   1538 

Kalmia  glauca,  1538 

Kalmia  latifolia,  1385,  1538 

Kalmie,  1538 

Kalmus,  256 

Kalmuswurzel,  256 

Kalumbo,  264 

Kamala,  1538 

Kameela,   1538 

Kamillen,  772 

Kamlllenblumen,  772 

Kampeschenholz,  607 

Kampfer,  274 

Kampber,  274 

Kampberllniment.  696 

Kampher-monobromld,  279 

Kampherol,  696 

Kampber  quecksllbersalbe,   1312 

Kamphersalbe,  312 

Kamphersaure,  25 

Kampherspirltus,  1173 

Kampherwasser,   175 

Kampborsaure,   25 

Kamphylsaure,  25 

Kampmannia  fraxiDlfolia    (note), 

1346 
Kanariensamen.    14.'<0 
Kandaharee  bing.    999 
Kandol.   1999 
Kantharlde,  283 
Kaolin.  680 
Kaolinum,   680 
Kao-pen.   1949 

Kapseln  den  welsscD   mobns.   013 
Kaporie  tea,   1478 
Karabln,   19T9 
KarbolRalbe.   1919 
Karbolsaure.    925 

KubolsalfoatufM  calcium.  1428 

Kardamomentlnktur,    1299 

Karoo   buchu.    199 

Kama   puttay.  .'U>4 

Kiisepappe).  1.-.."iS 

KaKkarlllaiifKiiw^.  899 

Kaskarlllrlndc.    999 

Kaskarllltinktur.    1899 

Kassu,    1436 

Kastlna  elegant;    (note),    4 

Kat,   1437 

Katecbu.   574 

Katechupastillen,    1300 

Katechutinktur,   1207 

Katinc.    1437 

Katki.    1614 

Katzenmiin/e.    143.' 

Katzenpfotcben.   1505 

Kauri   gum.    1910 

Kaurlnic  acid.   1910 

Kaurlnolie  arid.    1910 

Kauronollc  arid.  1510 

KaustlsclK's  kail.   1904 

Kautschuk,   4-J8 

Kava,  1 599 

Kava,  fiuldextract  of,  1795 

Kava,  liquid   extract  of,    1540 

Kava  rhizome,    1539 

Kava?  rbizoma,  1539 

Kavahin,  1539 

Kavaine,  1539 

Kawlne.   1539 

Kayuputieh,  836 

Kebabeb,  410 

Keboe  cubeb    (note),   410 

Keeley  cure,  220 

Kefir,  1540 

Kekune  oU,   1585 

Kellerhals,  780 

Kellerhalsrinde,  780 

Kellin.  1379 

Kelp,  663.  1136.  1498 

Kelp  process  for  Iodine    (note), 

664 
Kelp-ware,  1498 
Kengashi   (note),  679 


Kentucky  mahogany,   1512 

Kephlr,  1540 

Kephir  seeds,  1540 

Keratin,  1540 

Keratinized  albumin   tannate,   1517 

Kermes,  375 

Kermesbeerenwurzel,  941 

Kermes  mineral,  154 

Kermes  mlnerale,  154 

Kerner's  test  (note),  1045 

Kerunfel,  301 

Kesso  oil,   1323 

Kesso  root   (note),  1322 

Ketones  in  volatile  oils,  812 

Ketones,  oils  containing,   816 

Kettle  lard,  94 

Kettle-rendered  lard,  94 

Khat,  1437 

Khaya  senegalensis.    1665 

Kickxia  africana,   1188 

Kieserite,   756 

Killeen,  332 

Kina  du  rio  nunez,   1474 

Kinderpulver,   1027 

Kineurine,   1626 

King's  clover.  1562 

King's  cure.   319 

Kind's  yellow,  1999 

Klnic  acid.   350.   1625 

Kinkeliba.   1541 

Kinnlkinnlc,    1319 

Kino,  680 

Kino,  compound  powder  of,  1027, 

1810 
Kino,  compound  tincture  of,  1819 
Kino  do   llnde.    991 
Kino  Juice    (note  i.  999 
Kino  of  Colomhla.   999 
Kinopulvcr   mlt    opium,    1027 
Klno-red.  993 
Kino,  tincture   of.    1273 
Klnotlnktur,   1271 
Klnoln.   993 
K I  none.   .''.  .">.". 
Klnovlc    acid.   350.    1' 
Kinovic   bitter.    999 
Kinovin.   999 
KlrachlortMer,  980 

KirM-h|ori>eerwasKer,   181 
Klsoumpa,   1949 
Kl88l   pepper.   998 
Kisslnprn   8«lt.  artificial,  1811 
Klsslnjfen   salt,  artificial,  efferves- 
cent.  1M1 
Klssoumpo.    1542 
Klapperrose.    1065 
Klapper-schlangenwurzel.  1107 
KlatKchrofien.    1065 
Klatschrosensaft,    1232 
Klauenol.    1990 
Klebkraut,    1500 
Kleehaum,    1622 
Kleesaure.   1598 
Klelne  kardamomen,  298 
Klettenwurzel.  689 
Knight's  spur.   1472 
Knob-weed.  1454 
Knochen-asche,   1418 
Knochenkoble.  292 
Knoppern.  1689 
Knorpeltang,  332 
Knot  grass,  1417 
Knot-root,  1454 
Knotenwurz,  1645 
Knotty  brake,  210 
Kocbsalz,  1142 
Kodeln,  378 
Kodelnphosphat,  379 
Kodeinsirup,  1222 
Kodelnsulfat,  380 
Koellia  flexuosa,    1624 
Koentgin.  1469 
Koffeln,  252 
Koffelncitrat.  254 
Koffelnhydrobromat.   1426 
Koffein-hydrocblorat,  1426 


Koffeinnitrat,  1426 
Koffein-phenol,   1426 
Koffeinsulphat,   1426 
Koblbaumrinde,   1423 
Kohlensaure-guajacylather,  603 
Kohlensaure  magnesia,   750 
Kohlensaure-wasser,   168 
Kohlensaure  magnesialosung,   724 
Kohlensaures  ammonium,  129 
Kohlensaureskali,  989 
Kohlensaures  lithium,  743 
Kohlensaures  natron,  1136 
Kohlensaures  zinkoxyd,  1350 
Koblenstoff,  291 
Koblensulfid,  297 
KohlentheerlSsung,  728 
Koji,  1666 
Kokkelskorner,  1451 
Kokosnussol,   1587 
Kolanuss.   1541 
Kola  nuts.   1541 
Kola-red,   1541 
Kolanln,   1541 
Kola-tannlc  acid,  1541 
Kola  tannin.   1541 
Kollodium.  384 
Kollodiumwolle.   1030 
Kolnerwasser,   1454 
Kolomboaufguss.   653 
Kolombo-infusion.   959 
Kolomhowurzel,   204 
Kolombotlnktur.    1257 
Kolophonium,   1050 
Koloquinton.    '.iH7 
Koloquinten-bilsenkrautpillen- 

masse,  999 
Koloqulntcnextrakt.   473 
Koloqulntenmark.   .'ts~ 
Komblc  acid,  lino 
Knnlgln  der  nacht,  1424 
KSnlgntba,   819 
Kttnlgcchlna,  889 
KOalgBkerM,  1990 
KonlKswaNser,   55 
Koontl.    1991 
Khiimi,   417 
Koppcschanr's   solution.    1610,   1710 

Koralle,  l 199 

Korarima  cardamom    (note),   299 

Kordofan   gum,  2 

Koriander.   401 

Korlandcrol.   H4.'l 

Kornbranntwein,  1174 

Kornmutter.   447 

Kosam   needs.   1941 

Kosamin,   1541 

Kosin,   418 

Koso.  417 

Kosohllitben.  417 

Kossala,    1541 

KoKsotoxine,  418 

Kota  bees    (note),   3<>7 

Kottakkarandai,   1659 

Koumys,   1542 

Kouro  mot*i,   1589 

Kousso,  417 

Kousso,  fiuldextract  of   (note), 

525 
Kousso,  infusion  of  (note),  652 
Kowli  seeds,  885 
Kraftmehl,  142 
Krabenaugen,  803 
Krahenaugentlnktur,  1278 
Krameria,  684 
Krameria  and  cocaine  lozenge, 

1301 
Krameria  argentea,  684 
Krameria,  concentrated  solution  of, 

724 
Krameria,  extract  of,  480 
Krameria,  fiuldextract  of,  547 
Krameria,  Infusion  of,  655 
Krameria  ixina,  684 
Krameria  lanceolata   (note),   685 
Krameria  lozenge.  1301 
Krameria,  syrup  of,  1229 
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Kramerla-tannic  acid,  686 
Kramerla,  tincture  of,  1274 
Kramerla  tomentosa,  685 
Krameria  triandra,  684 
Krameria,  troches  of,  1301 
Krameriae  radix,  684 
Krameric  acid,    686 
Krappwurzel,  1633 
Kratzbohnen,  1572 
Kraunhia  chinensis,   1696 
Krauseminzol,  856 
Krebsaugen,  1464 
Krebssteine,  1464 
Krebswurz,  1596 
Kreldemixtur,  782 
Kreidepulver  mit  gumml,   1024 
Kreidepulver  mit  opium,  1024 
Kreosol,  605 
Kreosot,  402 
Kreosotmixtur,  782 
Kreosotsalbe,  1308 
Kreosotum,  402 
Kreosotwasser,  176 
Kresamin,   1466,  1542 
Kresol,  405 

Kresolseifenlosung,  710 
Kreutzblume,  1617 
Kreutzkraut,   1646 
Kreuzkiimmel,   1468 
Kropfwurz,   1645 
Krotonol,  884 
Krotonolliniment,  696 
Kruidnagel,  301 
Krummholzol,   866,  1406 
Kryofine,  1542 
Kryogenin,  1542 
Kryolite,   1138 
Ksopo,   1542 
Kubeben,  410 
Kubebenextrakt,  824 
KubebenSl,  844 
Kubebenpastillen,  1300 
Kubebentinktur,  1264 
Kubll's  rheum  acid,  1064 
Kubli's  rheumtannic  acid,   1064 
Kuhkratze,   1572 
Kuhlwasser,  730 
Kukui  oil,   1585 
Kuli  seeds,  885 
Kiimmel,  301 
Kiimmelol, 
Kummelwasser,  176 
Kumys,   1542 
Kumyss,  1798 
Kunch,  1365 

Kiinstliches  bittermandelol,   229 
Kiinstliches  wintergrlinol,  778 
Kupfer,  414 
Kupferdraht,  414 
Kupferjodur,   1459 
Kupferoxyd,   1457,   1459 
Kupfersulfat,  413 
Kupfervitriol,  413 
Kiirbiskorner,  918 
Kiirbissamen,  918 
Kurkuma,  1469 
Kuro  matsi,  1589 
Kuromatsu,  1245 
Kuromoji,  oil  of,  1589 
Kurundu,  364 
Kurung  oil,  1618 
Kus  es  salahin,  1437 
Kusso,  417 
Kuteera  gum,  1510 
Kutera  gum,  1408 
Kutira,  1295 
Kutki,  1614 
Kuza-uza   (note),  88 
Kyanol,  1387 


Laabessenz.  1629 
Labanum,  1543 
Labarraque's  solution,   736 
Labdanum,  1543 


Labordin,  1384 

Labrador  tea,  1548 

Laburnine,  1471 

Laburnum  anagyroides,  1471 

Laburnum  vulgare,  1471 

Lac,  1543 

Lac  ammoniaci,    781 

Lac  asafoetidae,  445 

Lac  dye,  1543 

Lac  fermentatum,  1798 

Lac  humanisatum,  1798 

Lac  sulphuris,  1202 

Lacca,  1543 

Lacca  ccerulea,  1552 

Lacca  in  placentis,  1544 

Lacca  musica,    1552 

Laccaic  acid,  1544 

Laccin,   1544 

Lacbgas,  1581 

Lachryma  papaveris,  888 

Lachryma  scammony    (note),   1099 

Laclnaria  splcata,   1549 

Lacinaria  squarrosa,  1549 

Lack,  1543 

Lackmus,   1552 

Lacmus,  1552 

Lactanin,   1544 

Lactarius  deliciosus,   1574 

Lactas  ferrosus,   1490 

Lactate  de  fer,  1490 

Lactate  de  magnesie,   1556 

Lactate  of  iron,  1490 

Lactate  of  iron,   elixir  of,   1786 

Lactic  acid,  46 

Lactic  acid,  diluted,  48 

Lactin,  1076 

Lactol,  1544 

Lactonaphthol,   1544 

Lactophenin,  1544 

Lactophosphate  of  iron,  syrup  of, 

1815 
Lactophosphate  of  lime  with  iron, 

syrup  of,  1814 
Lactoea,   1076 
Lactose,  1076 
Lactosin,   1036,  1072 
Lactuca  altissima,  687 
Lactuca  canadensis,  687 
Lactuca  sativa,  687 
Lactuca  scariola,  687 
Lactuca  virosa,  686 
Lactucarlo,  686 
Lactucarium,  686,  687 
Lactucarium  anglicum,  686 
Lactucarium  germanlcum,  686 
Lactucariumsirup,   1229 
Lactucarium,  syrup  of.  1229 
Lactucarium,  tincture  of,  1274 
Lactucariumtinktur,   1274 
Lactucerin,  688 
Lactuceryl  alcohol,   688 
Lactueic  acid,  688 
Lactucin,  688 
Lactucone,   688 
Lactucopikrin,  688 
Lactylamidophenolethylcarbonate, 

1379 
Lactyl-phenetidin,  1544 
Lactyl  tropeine,  213 
Lada,  962 

Lady  Webster's  dinner  pills,  953 
Lady's  glove,   423 
Lady's  mantle,  1373 
Lady's  slipper,  419 
Laevogyre  inosite,  1402 
Laevo-limonene,  305 
Laevo-menthone,  778 
Laevo-pbellandrene,  454,  866,  1406, 

1526 
Laevopimarlc  acid,  966 
Laevopinene,  817,  837,  866,  878, 

1406,  1596 
Laevo-tartaric  acid,  85 
Laevulin.   1665 
Lafayette  mixture,  1804 
Lagam  balsam,   1406 


Lagenaria  vulgaris,  1468 

Lager  beer,  759,  1345 

Lait  d'amande,   445 

Lait  d'ammoniaque,  781 

Lait  d'asafoetida,  445 

Lait  de  gayac,  784 

Lait  de  soufre,  1202 

Lait  mercuriel,  637 

Laitier,  1617 

Lake,  377 

Lake    water,   163 

Lakes,   1545 

Lakriz,  476 

Lakritzensaft,  476 

Lamb  mint,  776,  777 

Lamellae,  689 

Lamellae  atropinae,  689 

Lamellae  cocalnae,  689 

Lamellae  homatropinae,   689 

Lamellae  physostigminae,  689 

Laminaria  bulbosa,   663 

Laminaria  cloustoni,  1499 

Laminaria  digitata,  295,   663,  1498 

Laminaria  saccharina,    663 

Laminaria  stenophylla,  1498 

Lamium,  1545 

Lamium  album,   1545 

Lamotte's  drops,  1818 

Lana  gossypii,  597 

Lana  philosophica,    1355 

Lancaster  black  drop,  12 

Landtia  schimperi,  1701 

Langue  de  chien,  1470 

Lanolin,  96 

Lanolin  alcohol,   96 

Lanolina,  96 

Lanoline,   96 

Lanolinic  acid,  96 

Lantana,  1545 

Lantana  brasiliensis,  1545 

Lantanine,  1545 

Lanthanii  nitras,  1545 

Lanthanlum  nitrate,   1545 

Lanthopina,  896 

Lanthopine,   896 

Lanugo  gossypii,  597 

Lapilli  cancrorum,  1464 

Lapis  bezoar  occidental  is,  1414 

Lapis  bezoar  orientalis,   1414 

Lapis  calaminaris,  1427 

Lapis  causticus   chirurgorum,   1002 

Lapis  divinus,  414 

Lapis  infernalis,  190 

Lapis  infernalis  nitratus,  192 

Lapis  lazuli,    1686 

Lapis  smiridis,  1477 

Lapis  smirls,  1477 

Lappa,  689 

Lappaconitine  (note).  89 

Lappa,  fluidextract  of,  548 

Laque,   1543 

Laquebleu.  1552 

Larch  bark,   1545 

Larch,  European,  1244 

Larch  needle  oil,  1248 

Larch  turpentine,  1246 

Larchenrinde,  1545 

Larchenschwamm,  1370 

Lard,  93 

Lard,  benzoated,  95 

Lard,  benzoinated,  95 

Lard,  butcher's,  94 

Lard,  hog's,  93 

Lard,  kettle.  94 

Lard,  kettle-rendered,   94 

Lard,  leaf,  94 

Lard,  neutral,  94 

Lard,  off  grade,  94 

Lard  oil,  826 

Lard  oil  group,  807 

Lard,  populinated   (note),  1304 

Lard,  prepared,  93,  810 

Lard,  prime  steam,  94 

Lardo,  93 

Large  brown-fruited    juniper.    836 

Large  cardamom   (note),  298 
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Large  galangal,  1500 

Large  jaborandi,  947 

Large  senega,    1108 

Larger  striated  ipecac    (note),  871 

Larger  undulated  ipecac  (note), 

671 
Largin,   1648 
Laricis  cortex,   1545 
Larinus  maculatus   (note),  763 
Larix  europffia,  763  (note),  1244, 

1545 
Larix  larix,   1244 
Larix  leptolepis,  1371 
Larix  sibirica,    1370 
Larixine,   1545 
Larixinic  acid,  1545 
Lark  spur,  1472 
Lark*s  claw,    1472 
Larrea  mexicana.    1511.    ITi-l.", 
Lassar's  mild  resorcin  paste.  1806 
Lassar's  naphthol  paste,  1806 
Lassar's  zinc-salicyl  pa6te.   MM 
Lastrea  fllix  mas,  210 
Latakia   tobacco    (notei.    I<i79 
Lathy  rismus.    1545 
Lathyrus.  1545 
Lathyrus   sativus.    1545 
Latschenkieferol,    S<iil 
Lattosio.    107(1 
Latwergen,  .'i!tl 
Lauch,   1648 
Laudanidinc.   886 
Laudanina.   B86 
Laudanine.   886 
Laudanosina.   B88 
Laudanosine,   886 
Laudanum.  1 27S 
Laudanum   de   Sydenham.    I 
Laudanum,  dcnarcotlzed,    1388 
I.HiiKhlnj:  pis.    15*1 
Laurel.  1588 

Laorel-cereao,  880 
Laureole,   780 
Laurie  add,   1648 
Laurier   benzoin.    1411 
Laurier  ifiisc,  O0Q 
Laurier  comniiiii.    1648 
Laurier   rose,    1577 
Laurin.    154ii 

Laoroceraal  folia 

Laurocerasin.    080 

Lauroceraso,   690 

La  u  rose.    1577 

Lauro  stearic  acid.  318 

Laurostearln,   1618 

Laurostcarinc,    1648 

Laurotetanino,   1645,   1672 

La  urns.  1  648 

Laurus  benzoin,  231.   1411 

Launis  camphora.    17  1 

I.anrus   cassia.   868 

Laurus  cinnamomum.    684 

Laurus   culilaban.    1  168 

Laurus  nobilis,   154  6.    ir>!iO 

Laurus  plchurlm,    lt>13 

Laurus  sassafras,  1087 

Laurus  variifolia,  1097 

Lausekorner,  1180 

Lavande,  1546 

Lavande  triste,    1661 

Lavandelblumen,   1546 

Lavandelbliithen,   1546 

Lavandelol,   850 

Lavandelsplritus,   1177 

Lavandula,  1546 

Lavandula  angustifolia.   1546 

Lavandula  officinalis,  850,  1546 

Lavandula  splca,  850 

Lavandula  vera,   850,   1546 

Lavender,  1546 

Lavender,  compound  spirit  of,  1275 

Lavender,  compound  tincture  of, 

1275 
Lavender  drops,   1275 
Lavender  flowers,   1546 
Lavender  flowers,  oil  of,  850 


Lavender,  oil  of,  850 
Lavender,  spirit  of,    1177 
Lavender  water,  1177 
Lavendola,  1546 
Lawsonia,  1546 
Lawsonia  alba,  1546 
Lawsonia  inermis,  1546 
Laxative  elixir,  1790 
Laxative  pills  after  confinement, 

1808 
Laxative  pills,  compound.  958 
Laxative  species,   1812 
Lazulite,   1686 
Lead,  975 

Lead  acetate,   969,    1730 
Lead  acetate  ointment,    1316 
Lead  acetate  test  solution.   1710 
Lead  acetate,   test  solution,   basic, 

1710 
Lead  and  opium  lotion,  1803 
Lead  and  opium  wash,  1803 
Lead,  antimonial.  153 
Lead  arsenate,    1886 
Lead  carbonate,   676 
Lead  carbonate   ointment.    1317 
Lead  carbonate,   ointment   of 

(notei,   1804 
Lead    carbonate  plaster    (note  l.   413 
Lead   chamber   crystal- 
Lead,  chromate  of.  144S 
Lead   dioxide.    976 
Lead, hard.   168 
Lead   hydroxy  carbonate.    D70 
Lead    iodide  ointment,   1806    (note), 

1 '{ 1 7 
Lead    Iodide  plaster.   443 
Lead   monoxide.   076,   15  17 
Lead    nitrate.    973 
Lead   nit  rosaccharatc,     154  7 
Lead    oxide.    H71 

ride,  red,    i r. »7 

Lead   peroxide.    17.:o 
Lead    plaster.    441 
Lead    pine   oxide.  ". 1 7 •  "■ 
Lead   rlclnoleate  varnish,  1860 
Lead    sac<  liarat  e.    1647 
■  i  scjllioxlde.     076 

Lead  mbaoatate  <  note  1,  088 
Lead  rabaeetata,  crj  rti 

(notet,   71".* 
Lead    Miliacctatr,  diluted   solution 

of.   73o 
Lead  subacetate  ointment.    1808 
Lead    subacetate.  solution    of.     72S 
Lead  suppositories,    compound, 

1214 
Lead   tannate.    l.'itT 
Lend,  lests    for,     1786 

Leadwort,  n;i7 

Leaf   isinglass.    1521 
Leaf  lard.  94 
Leather    (lower.    1460 
Leal  her    wood.    14  74 
Leberklette.    1872 
Lebertbran.  856 
Leberthranemulsion.  440 
Leberthranemulsion  mit   unter- 
phosphorigsauren  salzen,  446 
Lecanora  esculenta   (note),  763 
Lecanora  tartarea,    1552 
Lecanoric  acid,    1652 
Leche  de  popa,    1405 
Lecithin,   1547 

Ledebouria  nyacintbina,  1687 
Ledger  bark,  348 
Leditannic  acid,  1548 
Ledlxanthln,  1548 
LMon,   1548 

Ledoyen'6  disinfecting  fluid,  974 
Ledum,  1548 
Ledum  camphor,  1548 
Ledum  graenlandicum,  1548 
Ledum  latifolium,   1548 
Ledum  palustre,  1321   (note),  1548 
Leeches,  611 
Leek,   1548 


Legenaria  legenaria,   1468 
Legenaria  vulgaris,   1468 
Legno  guajaco,  601 
Legrip's  cereometer,   310 
Leinkraut,   1549 
Leinol,  852 
Leinsamen,  700 
Leinsamenol,  852 
Leipsic  yellow,   1448 
Lemnian  bole,  1418 
Lemon,  692 
Lemon  essence,  1497 
Lemon-grass,    oil   of,    1589 
Lemon  juice,  25,  692 
Lemon,  oil  of,  851 
Lemon  peel,  692,  851 
Lemon  peel,   tincture  of.   1275 
Lemon,  spirit  of    (note),   861 
Lemon,  syrup  of,   1230 
Lemon,  tincture  of.  1275 
Lemon  yellow,  1448 
Lemons,  25 
Lenigallol,   1501,   1548 
Lenlrobin,   336,  1488,  1601 
Lefio  de  guayaco,    6ol 
Lefio  de  sandalo   rojo,    1083 
Leno  de   sasafras,  1097 
Lentisk,   77(1 
Leonotis,  1648 
I.eonotis   Ieonurus.    1 ."« I  8 
Leontice   t hallctroldes,    1437 
Leontln,    1438 

Leontodon   taraxacum,   1240 
Leonurtis,  1648 
Leonurus   cardlaca.    1548 
leopard    tree.    1402 

Leopard-tree  gum,  1492 

Leopard*!    bane,    195 

Lepargyraa,   1548 
Lepargyraa  argeatea,   1648 
Lepldollte,  120,  743 

I.epiatnnlum   vlrglnianuni,    1596 
Leplandra.  60] 

Leptandra,  extract  of.  481 

Leptranda,  tluidexl  ract   of.  648 
Leptandra,  resin   of   (oote),   801 
Leptandra  virginlca,  881 
Leptandra  wurael,  881 
Leptandrawurselextraki ,  481 
Leptandrin,  481,  601 
Leptlion  caaadenee,  1 178 

Leptilon   dlvaricatiim,   1179 

I.erp    (notei,   764 

l.esser  periwinkle,  1691 

Lesser   striated   Ipecac    (note),   671 

Lesslve    causluple.     733 

l.esslve   <les   savonnler.s,   738 

Lettuce  opium,  688 

Leucine,   1808 

Leucodrln,   1621 

Leucogen,  1131 

Leucol.    13H7 

Leucoline,    1443 

Leucothoe   racemosa.    1385 

Leucotin,  1488 

Levant  wormseed,  1084 

Levisticum  officinale,    15  19 

Levulin,    1241,   1531 

Levulose,   107,  1071,  1072,  1531 

Levurine,  1701 

Lewisia,   1548 

Lewisia    rediviva,  1548 

Liantral,  1548 

Liatris,  1549 

Llatrls  odoratissima.  1549,  1682 

Liatris  scariosa,  1549 

Llatrls  spicata,  1549 

Llbanol,  1537 

Llbocedrus  bldwillli,   1537 

Libocedru6  decurrens,   1537 

Llcaria  guaianensls,  1450 

Lichen  lslandlcus,   1440 

Lichen  starch,  1440 

Lichen-stearic  acid,  1440 

Lichenin,  1440 

Lichenoid,  1440 
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Lichnln,  1072 

Licopodio,   750 

Licor  anodino  mineral  de  Hoff- 
mann, 1163 

Licor  arsenical  de  Fowler,  730 

Licor  de  Labarraque,  736 

Licorice  and  op.um   lozenges,  1300 

Licorice,  aromatic  elixir  of,   1787 

Licorice,  crude,   477 

Licorice,  elixir  of,  1787 

Licorice  mass,  477 

Licorice  paste,  477 

Licorice  powder,  compound,   1025 

Licorice,  refined,  477 

Licorice  root,   593 

Licorice,  Russian,   593 

Licorice,  Spanish.   593 

Licorice,  syrup  of,  1815 

Liebfrauenstroh,   1500 

Liebreich's  cantharldal   solution, 
288 

Liebstockel,  1549 

Liege,  1461 

Lierre  terrestre,   1503 

Life-everlasting,   1505 

Light  daturine,  1183 

Light  jalap  (note),  678 

Light  magnesia,   753 

Light  magnesium  carbonate,  750 

Light  oil  of  wine,  827 

Light  wine,  1340 

Llghtwood,  879 

Lignin,   1072 

Lignoceric  acid,   1506 

Lignol,   1549 

Lignum  benedictum.    601 

Lignum  campechianum,  607 

Lignum  cceruleum,   607 

Lignum  colubrinum.  803 

Lignum  guajacl,  601 

Lignum  quassise,  1032 

Lignum  sanctum,  601 

Lignum  santalinum  rubrum,  10S3 

Lignum  vltae,  601 

LigroTn,   1549 

Ligrolne,  1549 

Ligulin,   1549 

Ligusticum,  1549 

Ligusticum  filiclnum,   1549,   1598 

Ligusticum  levlsticum,    1549 

Ligusticum  sinense,   1549 

Ligustrin,   1549,   1665 

Ligustron,   1549 

Ligustrum  vulgare,  1549 

Lilacin,   1665 

Lilium,  1549 

Lilium  candidum.  1549 

Lilium  convallium,  396 

Lilium  tigrlnum,  1549 

Lily  of  the  valley,  396 

Lima  oil,  1608 

Limatura  di  ferro,  514 

Lime,  266,  692,  1730 

Lime,  burned,   266 

Lime  juice,  25,  692.  092   (note) 

Lime  juice  and  pepsin,  1813 

Lime  liniment,   695 

Lime  ointment,  267 

Lime,  saccharated  solution  of,  1221 

Lime,  slaked,   259 

Lime,  sulphurated.  270 

Lime,  syrup  of,  1221 

Lime  water,  706,  1708 

Limes,  25,   1119 

Limeseed  oil    (note),   693 

Liming  water,  162 

Limnobdella  quinquestriata,  612 

Limonade  purgante  de  citrato 
magnesico,   725 

Limonade  purgative  au   citrate  de 
magn£sie,  725 

Limonade  seche  au  citrate  de 
lithlne,  746 

Limonata  magnesiaca,  725 

Limonene,  844.  846,  852,  1571 

Limonensaft,  692 

(119) 


Limonenschale,  692 
Limonis  cortex,    692 
Limonis  pericarpium,    692 
Limonis  succus,   692 
Limonium  carolinianum,  1661 
Linaire  commune,  1549 
Linalool,  402,  813,  843,  850,  884, 

1589,  1596 
Linalool  acetate,  1586 
Linalyl  acetate,  813,  850,  1589 
Linamarin,   700 
Linarla,  1549 
Linaria  linaria,  1549 
Linaria  vulgaris,   1549 
Linaza,   700 
Linden,  1550 
Linden-tree,  1677 
Lindera  benzoin,  1411 
Lindera  sericea,   1589 
Lindera  umbellata,    1589 
Ling,  856 
Llngwort,   1330 
Lini  semina,  700 
Liniment,  acetic  turpentine,  1798 
Liniment  ammoniacal,  695 
Liniment  ammoniacal  camphrg, 

696 
Liniment  au  chloroforme.    696 
Liniment  calcalre,  695 
Liniment  camphre\   696 
Liniment  crotone\  696 
Liniment  d'aconit,   694 
Liniment  de  belladone,  695 
Liniment  de  calce,     695 
Liniment,  iodine.  1798 
Liniment  mercuriel,    697 
Liniment  of  aconite,  694 
Liniment  of  aconite  and  chloro- 
form, 1798 
Liniment  of  ammonia,  695 
Liniment  of  ammonium  iodide, 

1798 
Liniment  of  belladonna,    695 
Liniment  of  camphor,  696 
Liniment  of  camphor,  ammoniated, 

696 
Liniment  of  chloroform,   696 
Liniment  of  croton  oil,  696,  1798 
Liniment  of  croton  oil,  compound, 

1798 
Liniment  of  iodine,   723 
Liniment  of  lime,  695 
Liniment  of  mercury,  697 
Liniment  of  mustard.    699 
Liniment  of  opium,  697 
Liniment  of  opium,  compound, 

1798 
Liniment  of  potassium   iodide  with 

soap,  697 
Liniment  of  soft  soap.   698 
Liniment  of  turpentine,    699 
Liniment  of  turpentine    and    acetic 

acid,   699 
Liniment  opiace.  697 
Liniment  phosphor^.  864 
Liniment,  Saint   John   Long's 

(note),  699 
Liniment  savonneux  camphre\  697 
Liniment  savonneux  iodure\   697 
Liniment  sinapise'  compose,   699 
Liniment,  soap,  697 
Liniment,  soap,  camphorated,  1798 
Liniment  t6r6benthlne,   699 
Liniment  tSrgbenthlng  acetique, 

699 
Liniment  volatil,  695 
Llnlmenta,  694 
Linimente,  694 
Linimento  ammoniacale,  695 
Linimento  ammoniacale   canforato, 

696 
Linimento  amoniacal,   695 
Linimento  amoniacal     alcanforado, 

696 
Llr'menro  di  sapone  con   canfora, 

697 


Linimento  oleo-calcareo,    695 
Liniments,  694 
Linimentum  aconlti,   694 
Llnimentum  aconiti  et  chloroform!, 

1798 
Linimentum  asruglnis  (note), 

1458 
Linimentum  album,  699.  1798 
Linimentum  ammoniacale,   695 
Linimentum  ammonia?,   695 
Linimentum  ammoniata-campho- 

ratum,  696 
Linimentum  ammoniatum,    695 
Linimentum  ammonii   iodidi,   1798 
Linimentum  belladonna*,    695 
Linimentum  calcis,  695 
Linimentum  camphorae,  696 
Linimentum  camphorae  ammoni- 
atum, 696 
Linimentum  camphoratum,    696 
Linimentum  cantharidis.   711 
Linimentum  chloroform!.   696 
Linimentum  crotonis.  696.  1798 
Linimentum  hydrargyri,  697 
Linimentum  iodi,  1798 
Linimentum  mercuriale,   697 
Linimentum  opii,  697 
Linimentum  opii   compo6itum,  1798 
Linimentum  potassii  iodidi  cum 

sapone,  697 
Linimentum  saponato-camphora- 

tum,  697,  1798 
Linimentum  saponis,    697 
Linimentum  saponis  mollis,  698 
Linimentum  sinapis,    699 
Linimentum  sinapis  compositum 

(note),  699 
Linimentum  terebinthinae,  699 
Linimentum  terebinthinae  acetl- 

cum,  699,  1798 
Linimentum  terebinthinatum,    699 
Linimentum  tiglii,   1798 
Linimentum  tiglii   compositum, 

1798 
Linimentum  volatile,  69* 
Linln,  1550 
Lino,   700 
Linoleic  acid,   853 
Linolein,   852 
Linolenic  acid,   853 
Llnoxyn,   853 
Linseed,  700.   852 
Linseed,  infusion  of   (note),  652 
Linseed  oil.    852 
Linseed  oil  group,   807 
Linseed  oil,   sulphurated,   1675 
Lint,   1550 

Llnteum  carptum,  1550 
Llnum,  700 

Llnum  catharticum.  1550 
Linum  contusum,  700 
Llnum  usitatissimum,    700,   852 
Lion's  foot,  1576 
Lion's  tooth,  1240 
Llpanin,   1550 
Lippia,  1551 
Lippla   mexicana.   1551 
Lippiol.   1551 
Liquefied  ammonia.   172 
Liquefied  carbolic    acid,    931 
Liquefied  carbonic   acid,   168 
Liquefied  phenol,   931 
Liqueur  anodine   nitreuse.    1165 
Liqueur  antiseptlque.  704 
Liqueur  arsgnicale  de   Fowler,   730 
Liqueur  arsSnlcale    hydrochlorlque, 

701 
Liqueur  d'ac£tate  de  fer.  712 
Liqueur  d'ammoniaque.  169 
Liqueur  d'ammoniaque   vlneuse, 

1170 
Liqueur  de  boudin,  701 
Liqueur  de  Donovan,    704 
Liqueur  de  Fowler.   730 
Liqueur  d'Hoffmann,    1163 
Liqueur  de  Labarraque,  736 
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Liqueur  bfmostatique  de  Monsel, 

717 
Liqueur  nervine  de  Bang,  1164 
Liqueur  vesicant,   711 
Liqueurs,  218 
Liquid  bismuth,  705,  1799 
Liquid  extract  of  acalypha,  1367 
Liquid  extract  of  actaea  racemosa, 

532 
Liquid  extract  of  adbatoda,  1369 
Liquid  extract  of  bael,  1405 
Liquid  extract  of  cascara    sagrada, 

555 
Liquid  extract  of  clmicifuga.    582 
Liquid  extract  of  cinchona,   532 
Liquid  extract  of  cinchona   (sim- 
plified (note).  534 
Liquid  extract  of   cissampelos 

(note),  917 
Liquid  extract  of  coca,  534 
Liquid  extract  of  ergot,    538 
Liquid  extract  of  grindelia,   54.'! 
Liquid  extract  of  hamamells,    544 
Liquid  extract  of  hydrastis,    54  4 
Liquid  extract  of  ipecac.   546 
Liquid  extract  of  Jaborandl.  552 
Liquid  extract  of  kava,    1540 
Liquid  extract  of  liquorice,    542 
Liquid  extract  of  male    fern,    823 
Liquid  extract  of  nux   vomica,   550 
Liquid  extract  of  opium.    4S."> 
Liquid  extract  of  parelra,   651 
Liquid   extract  of   plcrorhlza.    1014 
Liquid  extract  of  sarsaparilla, 

559 
Liquid  extract  of  taraxacum.    564 
Liquid  glue.    1221    (notoi.    1504 
Liquid   Hydrastis   (note).  644 
Liquid   hydrochloric  acid,  38 
Liquid  kino   (note).   683 
Liquid  opodeldoc,  697 
Liquid  ozone,  1601 
Liquid   paraffin,  925 
Liquid   pepsin,  922    (note*.  1801 
Liquid   petrolatum.  924 
Liquid   petrolatum,    emulsion    of 

(note),  925 
Liquid  petrox,  1804 
Liquid  principle  of  oils,  809 
Liquid    ronnot.   1802 
Liquid  Mpotuted  petrolatum,   1806 
Liquid  storax,    11 07,    1651 
Liquid  waxes,  808 
Llquldambar,  1661 
Llquldambar  alttglana,    1197 
Llquldambar  altiagta,  1651 
Llquldambar  formosana    (note), 

11 '.17 
Llquldambar  orlentalls.  1107 
Liquidainbar  storcsln,    1661 
Llquldambar  styraclflua,    11!)" 

(note).  1551 
Llqulrlzla,   593 
Liquor  acldl   arsenosl.   T01 
Liquor  acidi    chromlci,    702 
Liquor  adheslvus,   1492 
Liquor  alumlnl  acetatls.   1 70S 
Liquor  alumlnl  acetlco-tartratls, 

1798 
Liquor  ammonia?.   169 
Liquor  ammonia?  acetatis.  702 
Liquor  ammonia?  fortis.   172 
Liquor  ammonii  acetatls,  702 
Liquor  ammonii  acetatls  concen- 

tratus.  1 790 
Liquor  ammonii  acetlcl,   702 
Liquor  ammonii  caustlcl,   169 
Liquor  ammonii   caustlcl   spirltu- 

osus,   1170 
Liquor  ammonii   citratls,   704 
Liquor  ammonii  citratls  fortior, 

1799 
Liquor  ammonii  ergotlnatls,  1479 
Liquor  anestheticus,   1446 
Liquor  andrographidls   concen- 
tratus. I,".?.") 


Liquor  anodynus   mlneralls   Hoff- 

manni,  1163 
Liquor  antigerminarus,  1799 
Liquor  antisepticus,  704 
Liquor  antisepticus  alkalinus,   1799 
Liquor  aristolochlae  concentratus, 

1396 
Liquor  arseni  bromidi,  1802 
Liquor  arseni  et  bydrargyri  iodidl, 

704 
Liquor  arsenlcalis,  730 
Liquor  arsenici  chloridl,   701 
Liquor  arsenici   hydrochlorlcus, 

701 
Liquor  arsenii  et  hydrargvri  iodidl, 

704 
Liquor  atropine    sulphatis,    705 
Liquor  aurl  et  arseni  bromidi, 

17!)!> 
Liquor  barli  chloridl,    1407 
Liquor  berberidls   concentratus, 

1412 
Liquor  blsmuthl,  705.   1709 
Liquor  bismuthi   et   ammonii 

citratls.    706 
Liquor  broml,   1709 
Liquor  calcii  chloridl   (note),   860 
Liquor  cal<  is.  708 
Liquor  calcls  chlorinate,    70fl 
Liquor  calcls   sacrharatus,    1221 
Liquor   raids  sulphurate,    1700 
Liquor  calumba?  concentratus,  708 
Liquor  caoutchouc,  708 
Liquor  carbonls  detetgens,    72* 
Liquor  carmlnl,  17o:t 
Liquor  chlrata?    concent  rat\is.    708 
Liquor  ehtorl   eomposltus,   700 

Liquor   coccinous,    170'.) 

Liquor  cosclnll    concent  ral  us.    1488 

Liquor  cn-soii  sapooatua,  710 

Liquor  cresolls  compositus.   711' 
Liquor  cusps  rite    concentratus,    711 

Liquor  slectropoelcaa,   1708 

Liquor  cplspastlcus,    711 
Liquor  eplspaBticus   mylabrldiK 

(note  i.  888 
Liquor  ethyl   nltrltlK.   71  1 
Liquor   extract!  kIy<  y  rrhlSSS,   1700 

Liquor  ferrl  acetatis.   712 

Liquor  ferrl  acetld,  ~v~ 

Liquor   ferrl  alhumlnati,  1684,   1800 

Liquor    ferrl  CUlortdi,    718 

Liquor  ferrl  citratis  (note),  186 
Liquor    fi'rrl  illaly  sat  us.   1 1 

Liquor  (errl  et  ammonii  acetatls, 

715 
Liquor   ferri   et    quinine  tin  alls 

(note  1.   .Mil 
Liquor  ferrl   nypophosphltls,  1800 
Liquor   ferri    l<i<li(ll,    1226,    1800 
Liquor   ferrl   murlaticl  oxydatl.   713 
Liquor  ferrl  nltratls    (note),   716 
Liquor  ferrl  oxychloratl,  10.".  7 
Liquor   ferri   oxychlorldi.   1800 
Liquor   ferri    oxysulphatis.    1 R00 
Liquor  ferrl   peptonaii.  1584,  1800 
Liquor  ferrl  peptonatl  cum  man- 

gano,  1800 
Liquor  ferrl  perchlorldl,  710 
Liquor  ferrl   perchlorldl   fortis,   713 
Liquor  ferri   pernltratis,  710 
Liquor  ferrl   persulphaiis.    710 
Liquor   ferri   protochlorldl,  1800 
Liquor  ferrl   pyrophosphatls 

(note),  511 
Liquor  ferrl   sesquichlorati.    71 3 
Liquor  ferri  subsulpbatls,  717 
Liquor  ferrl   tersulphatis,    719 
Liquor  formaldehydi,  720 
Liquor  glonoini.    1175 
Liquor  hamamelidis,  178 
Liquor   Hollandicus,   1446 
Liquor  hydrargyri  blchlorldl.  723 
Liquor  hydrargyri  et   potassii 

Iodidl,  1800 
Liquor  hydrargyri   ritratis,    722 


Liquor  hydrargyri  nitratis  acidus, 

722 

Liquor  hydrargyri  nitricl    oxydati, 

722 

Liquor  hydrargyri  perchloridi.    723 

Liquor  hydrastlne   (note),  644 

Liquor  hydrogenii  peroxidi,   177 

Liquor  hypophosphitum,  1S00 

Liquor  hypophosphitum  compositus, 

1800 

Liquor  lodi  carbolatus,   1801 

Liquor  iodi  causticus,  1801 

Liquor  iodi  compositus,    723 

Liquor  lodi  fortis,   728 

Liquor  lodinii  compositus,   723 

Liquor  kali  caustici,    733 

Liquor  kalii  arsenicosi,  730 

Liquor  kalii  citrici,  732 

Liquor  kramerle   concentratus.    724 

Liquor  magnesia  effervescens,  1801 

Liquor  magnesli  bisulphltls,   1668 

Liquor  magnesil   bromidi,   1801 

Liquor  magnesil   carbonatls,   724 

Liquor  magnesil  citratis.  725 

Liquor  magnesil   citratls,   extem- 
poraneous  (note'.   7^5 

Liquor  magnesil  cltrlcl,  72.". 

Liquor  magnesil  sulphatis  effer- 
vescens, 1801 

Liquor  morphia)  murlatls,  727 

Liquor  morphine   acetatis.    727 

Liquor  morphine  citratis,  1801 

Llqnor  morphine  hydrochloride 

727 

Liquor  morphine  hypodermlcus, 

1801 

Liquor  morphine   sulphatis    (note), 

728 

Liquor  morphlna  tartratls,  727 

Liquor  natrl   caustici,    788 

Liquor  natri   chloratl,   736 

Liquor  natrl   hypochlorosl,   736 

Liquor  nitroglycerin!,    1  ITT, 

Liquor  pancreatlcus,  728,  1801 

Liquor  pancreatls,    728 

Liquor  pepslnl.  022    (note),    L801 

Liquor  pepslnl   aromaticus. 

Liquor  phosphatum  acidus,  1801 

Liquor  phosphorl,  1801 

Liquor  plcls  alkalinus,  068  (note), 

1802 
Liquor  plcls  carbonls,  728 
Liquor  plumbl  subacetatls,   728, 

970    (note) 

Liquor  plumbl  subacetatls   dlluttis, 

7:01 
Liquor  plumbl  subacetatls  fortis, 
728 

Liquor  plumbl  subaceticl,  728 

Liquor   DOtaaOB    (note),   733 
Liquor    potass.e  chlorate,   1S<>2 
Liquor  potasse  chlorinate.   1657, 

1802 
Liquor  potassii   arsenatls   et 

bromidi.  1802 
Liquor  potassii   arsenitls.   780 
Liquor  potassii  citratls,  7.''>2 
Liquor  potassii   bydroxldl,   788 
Liquor  potassii  permanganatls,  734 
Liquor  quassia;   concentratus,    7.'!i 
Liquor  rhel  concentratus,  734 
Liquor  saccharlnl,  1802 
Liquor  tarse,  559 
Liquor  sarse  compositus  concen- 
tratus,  735 
Liquor  senega?   concentratus.    735 
Liquor  senna?  concentratus.   735 
Liquor  seriparus,  1629,  1802 
Liquor  serpentaria?  concentratus, 

736 
Liquor  soda?    (note),   738 
Liquor  soda?  chlorate,  736 
Liquor  soda?  chlorinate,  736 
Liquor  sodii   arsenatls.   737 
Liquor  sodii  arsenatls,  Pearson, 
1802 
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Liqnor  aodii    arseniatls,    737 
Liquor  sodli  boratis  compositus, 

1802 
Liquor  sodii  carbolatus,  1802 
Liquor  sodii  citratis,   1802 
Liquor  sodii  citro-tartratis  effer- 

vescens,  1802 
Liquor  sodii  ethylatis,   738 
Liquor  sodii   phosphatls  composi- 
tus,  739 
Liquor  sodii  hydroxldi,  738 
Liquor  sodii  oleatis,  1802 
Liquor  sodii  silicatis.  1032 
Liquor  strychniae,  739 
Liquor  strychninae  acetatis.  1803 
Liquor  strychninae  hydrochloridi, 

739 
Liquor  thyroidei,   740 
Liquor  tinosporae  concentratus. 

1678 
Liquor  toddaliae  concentratus,   1081 
Liquor  trinitrini,   1175 
Liquor  zinci  chloridi,  740 
Liquor  zinci  et  alumini  compositus, 

1803 
Liquor  zinci  et  ferri  compositus 

1803 
Liquor  zingiberis,  1803 
Liquore  anodino   di    Hoffman,    1163 
Llquore  del  Fowler,  730 
Liquores,   741 
Liquorice  root,  593 
Lirio  de  los  valles,  396 
Lirio  Florentino,   1596 
Liriodendrin,  1551 
Liriodendron,  1551 
Liriodendron  tulipifera,  1551 
Liriosma  avata,  1573 
Lisbon  diet  drink,   421 
Lisbon  sarsaparllla,  1095 
Lister's  boric  acid  ointment,  25 
Lister's  gauze,    930 
Litargirio,  974 
Litharge,   974 
Litharge  plaster,   441 
Lithargyrum,  974 
Lithia,   743 
Lithioe  citras,   745 
Lithii  benzoas,    741 
Lithii  bromidum,  742 
Lithii  cacodylas,  1424 
Lithii  carbonas,   743 
Lithii  citras,   745 
Lithii  citras  effervescens,   746 
Lithii  salicylas,   746 
Lithii  salolo-phosphis,   1552 
Lithii  vanadas,  1690 
Lithio-mercuric  iodide,  1552 
Lithium,  744 
Lithium  benzoate,  741 
Lithium  benzolcum.   741 
Lithium  bromatum,   742 
Lithiumbromid.   742 
Lithium  bromide,  742 
Lithium  bromide,  elixir  of,  178S 
Lithium  cacodylate,   1424 
Lithium  caffeine-sulphonate,   1665 
Lithium  carbonate,    74.'! 
Lithium  carbonate,    effervescing 

(note),  744 
Lithium  carbonicum,    743 
Lithiumcitrat,   745 
Lithium  citrate.  745 
Lithium  citrate,    effervescent.    740 
Lithium  citrate,  elixir  of,  1788 
Lithium  citricum,    745 
Lithium-diuretin,    1688 
Lithium  iodide    (note).  743 
Lithium  quinate,  1626 
Lithiumsalicylat,   746 
Lithium  salicylate,  746 
Lithium  salicylate,  elixir  of,  1788 
Lithium  salicylicum,   740 
Lithium  salolo-phosphite,  1552 
Lithium  vanadate,   1690 
Lithospermum,   1552 


Lithospermum  officinale,  1552 

Lithraea,  1552 

Llthraea  caustlca,  1552 

Lithraaa  venenosa,  1552 

Litmus,  1552,    1730 

Litmus  paper,  1553,  1715 

Litmus  test  solution,  1715 

Litmus,  tincture  of,  1552 

Litsea  californica,   1595 

Live  oak,  1034 

Liveche,   1549 

Liver  of  sulphur,  981 

Lixivium  causticum,  733 

Lizard's  tail,  1644 

Lloyd's  reaction,  1193 

Loaf  sugar,   1073 

Lobelacrin,   748, 

Lobelia,  747 

Lobelia  cardinalis    (note),   747 

Lobelia,  ethereal   tincture  of,  1276 

Lobelia,  fluidextract  of,  548 

Lobelia  inflata,  747 

Lobelia  nicotianajfolia,    747 

Lobelia  syphilitica   (note),  747 

Lobelia,  tincture  of,   1276 

Lobelia,  vinegar  of,   749 

Lobelic  acid,   748 

Lobglie  enfl6e,   747 

Lobelienessig,   749 

Lobelienkraut,    747 

Lobelientinktur,  1276 

Lobeline,   748 

Loblolly,   1243 

Loco  plant,  1553 

Locolne,   1553 

Locust  tree,    1632 

Loffelkraut,   1452 

Loganin    (note),  804 

Logan's  plaster    (note),    443 

Logwood,   607 

Loja  bark,  348 

Lolch,   1553 

Loliine,  1553 

Lolium,  1553 

Lollum  temulentum,    1553 

Lonchocarpus,  1554 

Lonchocarpus  violaceus,   1554 

London  paste,  1146   (note),  1811 

Long  buchu,   250 

Long-leaved  pine,   1243 

Long  nutmeg,   798 

Long  pepper.   903 

Long  staple  cotton,  596 

Longwort,   1028 

Long  zedoary,   1701 

Lonlcera,  1554 

Lonicera  caprifolium,  1554 

Lonicera  xylosteum,  1554 

Lood,  975 

Loomis's  diarrho?a  mixture,  1804 

Loosestrife,   1555 

Lopez  root,   1681 

Lophodium  filix-mas,  210 

Lophophora  fissuratum,    1387 

Lophophora  lewinii,    1386 

Lophophora  williamsii.   1386 

Lophophorinae  hydrochloridum, 

1386 
Lophophorine,  1386 
Loquat.   1479 

Loranthus  senegalensis,    3 
Lorbeer,  1546 
Loretin,  1554 
Loretin  bismuth,   1415 
Losliches  eisenoxyd.  1488 
Losophan,   1467 
Losungen,   741 
Lotase,   1554 
Lotio  adstringens,  1803 
Lotio  ammoniacalis  camphorata, 

1782 
Lotio  flava,  619,  749,  1803 
Lotio  hydrargyri  flava.  749 
Lotio  hvdrargvri   nigra,    749 
Lotio  nigra,    624.    749,    1803 
Lotio  plumbi  et  opii,  1803 


Lotion  a  l'acfitate  de  plomb,  730 

Lotion,  astringent,  1803 

Lotion,  black,  1803 

Lotion  of  lead  and  opium,  1803 

Lotion,  yellow,  1803 

Lotiones,  749 

Lotions,   749 

Lotoflavin,  1554 

Lotus,  1554 

Lotus  arabicus,  1554 

Lotusin,   1554 

Lovage,  1549 

Love  apple,  1656 

Love-in-winter,   319 

Low  chamomile,  146 

Low  wine,   1174 

Lowenmaul,   1549 

Lowenzahn,  1240 

Lbwenzahnextrakt,  489 

Lowenzahnsaft,  1199 

Lowenzahnwurzelsaft,  1199 

Loxa  bark,  348 

Loxopterygium   lorentzii,  1625 

Lozenge,  benzoic  acid,  1299 

Lozenge,  catechu,   1300 

Lozenge,   compound  bismuth,   1300 

Lozenge,  eucalyptus  gum,  1300 

Lozenge,  guaiacum  resin,   1301 

Lozenge,  ipecacuanha,   1301 

Lozenge,   krameria,    1301 

Lozenge,  krameria  and  cocaine, 
1301 

Lozenge,  morphine,  1301 

Lozenge,   morphine   and   ipecac- 
uanha, 1301 

Lozenge,  phenol,   1299 

Lozenge,  potassium  chlorate,  1302 

Lozenge,  reduced  iron,  1300 

Lozenge,  santonin,   1302 

Lozenge,  sodium  bicarbonate,   1302 

Lozenge,  sulphur,   1302 

Lozenge,  tannic  acid,  1299 

Lozenges,  1296 

Lozenges,   currant  paste   (note), 
1297 

Lozenges,  licorice  and  opium,  1300 

Lozenges,   opium,  1301 

Luban  bedowi,  1594 

Luban  matti,   1594 

Luban  meyeti,  1594 

Luban  sheheri,    1594 

Lucuma,  1554 

Lucuma  glycyphla?a,  1571 

Lucuma  mammosa,  1541 

Lucumin,  1571 

Ludus,   1380 

Luffa,  1554 

Luffa  aegyptiaca,    1554 

Luffa  echinata,   1554 

Lugol's  caustic   iodine   solution, 
668 

Lugol's  solution,  723 

Lugolsche  jodlosung,    723 

Lump  gamboge,  273 

Lump-lac,   1544 

Lunar  caustic,   188,  190 

Lunar  caustic   No.   2,   192 

Lungenkraut.   1623 

Lung-wort,   1623 

Lupigenln,   1554 

Lupin,   1554 

Lupinin,  1554 

Lupinus,   1554 

Lupinus  albus,    1554 

Lupinus  densiflorus.  1554 

Lupinus  hirsutus,  1554 

Lupinus  luteus,    1554 

Lupinus  polyphyllus,   1554 

Luppolino.   740 

Luppolo,   615 

Lupulin,   616.    749 

Lupulin.   fluidextract  of,  549 

Lupulin,  oleoresin  of,  824 

Lupulin.  tincture  of   (note), 
1276 

Lupullntinktur,  1276 
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Lupullna,  749 

Lupuline,  617 

Lupullnlc  glands,   749 

Lupulino,   749 

Lupulinum,  616,   749 

Lupulite,   617,   749 

Lupulo,   615 

Lupulo-tannic  acid,  617 

Lupulus,   615 

Luteolln,   1629 

Lutidine,   1680 

Lycaconine,  88 

Lycaconitine,  88 

Lycetol,   1554 

Lycine,   1413,  1555 

Lycium,  1412,    1554 

Lycium  barbarum,  1554 

Lycium  vulgare.   1554 

Lycoctona,   1655 

Lycoctonic  acid,  88 

Lycoctonlne,  88 

Lycope  de  Virgi;  ile,  1555 

Lycoperdon  bovista.   1  r. 7 4 

Lycoperdon  glgair.i  uin.   1574 

Lycoperdon  protean,    1575 

Lycoperslcon  esculentum,    1656 

Lycoperslcon  lycoperslcon,   1056 

Lycopode,  750 

Lycopodlc  acid,   T80 

Lycopodium,  750 

Lycopodlura   clavalum,    750 

Lycopodium  saururus,   1555 

Lycopus.  1656 

Lycopus   curop.-rus.    1558 

Lycopus    virginlcus,   ir).">."> 

Lycorine,    1555 

Lyeoris.  1556 

I.ycorlB  radlatl,    1665 

Lygosln.    1555.   1661 

Lysldine,   1555 

Lysnforni,    1655 

Lysol,   1465 

Lysulfol,   1565 

Lythrum   salicarla,   1555 

Lytta.  286 

Lytta  asperse,    288 

Lytta  nuttalll   (Bote),  285 

M 

Malvee  bark,   1454 

Macallo  bark,   1565 

Macaranga   kino.    881 

Macaranga   roxburghil 

Macassnr  agar  agar. 

Macassar    hair  oil,    1608 

Macassar  nutmeg,   ~'-<^ 

Mace   (note  I,  787 

Maceration.   403 

Macha   katt) 

Macis    (note  I,   797 

Mackay  bean,  1668 

Mackerel   mint,   777 

Maclaya  cordata    (note).    899 

Maclayine   (note),   808 

Madura  aurantiaca.  1682 

Madura  tinctoria.    1408 

Macrocarpin.   1673 

Macropiper  methysticum.   1539 

Macrotin,   337 

Maerotys  actnvddes.  337 

Macrotvs  racemosa,  337 

Mad.  225 

Mad  apple,  1182 

Mad-dog.   1106 

Madagascar  cardamomum   (note), 

298 
Madagascar  peppers,  290 
Madaralban,   1428 
Madarfluavll,  1429 
Madder.   1633 
Madeira   wine,  1341 
Madras  chillies.  290 
Mad  weed,   1106 
Mafurra  tallow   (note),  883 
Magell,   780 


Magendle's  solution  of  morphine, 

728    (note),    1801 
Magisttre  de  coquilles    (d'ecailles) 

d'huitres,  1672 
Magisterio  de  bismuto,   242 
Magisterium  bismuthi,    242 
Magisterium  sulphuris,   1202 
Magistery  of  bismuth,   242,   244 
Magma  magnesiac,  1803 
Magnesia,  750 
Magnesia  alba,  750 
Magnesia  and  rhubarb,    1027 
Magnesia   blanca.   750 
Magnesia  calcinata.   75.". 
Magnesia,  heavy.   758 
Magnesia  hydro-carbonica,    750 
Magnesia   levls,    753 
Magnesia,  light.   75.", 
Magnesia  magma.    180", 
Magnesia   mixture.    1710 
Magnesia   ponderosa.   753.  750 
Magnesia,  troches  of    (notet,   755 
Magnesia  und  stinkasant-mlxtur, 

1571 
Magnesia  usta,   753 
Magnesiawasser.   724 
Magnesia*   carlionas.    7.",o 

■  sulphas  effervescens,   758 
Magncsian    water.    100 
Magnesie.  753 
Magnesie   blanche.    760 
Magncsle   calclnee,  753 

-le  calclnce    pesante,    756 
Magncsle   liquide.    72  4 
Magnesll   acetas.    1556 

Magna  i  »58 

."II   bromidum.    I 

sil    cacodylns.    1424 
Magnesll    cari>onas.   760 
Magnesll   carbonas    !<>vls,    760 
Magnesll   carbonns  ponderosns.    750 

i  :,:,(', 
MngnoMi  ehlorldum,  I 
Magnesll   cltras  eflVrvescena 

798 
Magnesil   citras  granulatui 

tC),    72<i 
Magnesll    dloxidum. 

i  B56 

Magiii-sii  oxidnii).  ',:■'.; 

Magna*!!  oxidum    pondarotum,    768 

■  ■sil   sallcylas.    1.-,:.0 
ii  sulphas.  768 

Magnesil    sulphas    efftm 
Magnesil    sulphls.    1550 
Magncsite.    750 

Magnesium    acetate.    1 
MagneMuinben/.oat .    1  556 
Magnesium    bdUOatC,    1568 

lam  bisulphite,  solution   of, 
1658 
Magneslumbronrd.   It 
Magnesium   bromide.   1556 

■lam  bromide,  solution  of, 

1S01 
Magnesium   cacodylate.    1424 
Magnesiumcarbonat,    7.",o 
Magnesium  carbonate,  750 
Magnesium   carbonate,  solution    of, 

724 
Magnesium  carhonicum,   750 
Magnesium   cat  hartate.    1113 
Magnesium   chlorate,    l.'.'O 
Magnesium   chloride,    1566 
Magnesium  citrate,    effervescent 

(note),  726 
Magnesium  citrate,   solid    (note), 

726 
Magnesium  citrate,   solution   of, 

725 
Magnesiumcltratlosung,  725 
Magnesium   dioxide.  1556 
Magnesium  hydroxide,    sillcious, 

757 
Magnesiumlactat.   1566 


Magnesium  lactate,  1556 
Magnesium  limonade,  725 
Magnesium  metatartrate,   727 
Magnesium  oxide,    753 
Magnesium  saccharate,   755 
Magnesium  salicylate,   1556 
Magnesium  silicate,  1400,  1556 
Magnesium  silicate,    hydrous,    1238 
Magnesiumsulfat.  750 
Magnesium  sulfuricum.   758 
Magnesium  sulphate,   750 
Magnesium  sulphate,     effervescent, 

758 
Magnesium  sulphate,   solution  of. 

effervescent,   1801 
Magnesium  sulphate   test   solution, 

1710 
Magnesium  sulphite.  1550.   1004 
Magnesium  sulpburicum  effeiVM 

cens,   758 
Magnesium,  tests  for,   1737 
Magnetelsen,   ]4N,s 
Magnetic  iron  oxide,   1488 
Magnetic   pyrites,    515 
Magnolia,  1558 
Magnolia  acuminata.    1557 
Magnolia    bark.  1550 
Magnolia   fcetida.   1557 
Magnolia  glauca,   1568 
Magnolia   grandlflora.    1557 
Magnolia    tripetala.    1  ."> Ti 7 
Magnolia    vlrglniana.  415,   1556 
Magnollenrinde.    1658 
Magnolln,    15.">7 
Maguey.  1871 
Maguey  gum    (note),  4 
Mahogany  tree,    1666 
Mahy's    paster    (note),    4  13 
Malblumen.    300 
Maiden   pink.    1306 
Maidenhair,  1309 

Maidenhair     ferns,    1403 
Malvplstllle,    1848 
Malsstiirke.    142 

Malta,  142 

Maize,  oil   of,    1588 
Maiienic  add.  1348 
Makabuhav.    107K 
Makan   gamblr,  575 
Maklal,  .", 

Mala    tetranthera,    15-45 
Malabar   cardamoms.    208 

Malabar  kardamomto,  208 

Malabar    kino.    861 
Malabar    pepper.    064 
Malachite.    1.-.72 

Malachite-green,   1888 

Malaga   raisins,   1628 
Malakln,   1557 

Ma  la  mho,    1557 

Malapo'nna.   1545 

Malaria,  1557 

Malate  of  Iron,  crude,   1703 

Malate  of  Iron,  tincture  of  crude, 

ISIS 
Malay   storax    (note  I.    1  107 
Male  fern.  210 

Male   fern,   liquid   extract  of.  823 
Male  |alap,  878  (note),   1088 
Male  kola,   1541 
Male    nervine,   418 
Male  shield  fern.  210 
Malelc  acid,    1400 
Malic  acid.    303,    1007    r  note  I 
Mallaguetta   pepper   (note),   299 
Malleable   Iron.  515 
Mallotus  philipplnensis,  1538 
Mallow,   white,   118 
Malouetia,  1557 
Malouetia  nitida,    1557,    1697 
Malpighia  glabra,   1576 
Malt,  758,  1518 
Malt  and  iron,  elixir  of,  1788 
Malt  d'orge,  758 
Malt,  extract  of,  4 HI 
Malt,  fluidextract   of,    1700 
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Malt  liquors,  759,  1345 
Malt  vinegar,   1692 
Maltese  elaterium,  432 
Maltha,   1608 
Maltodextrin,  143 
Maltose,   104,  143,  1072,  1518 
Maltum,  758 
Maltum  hordei,  758 
Malva,  1558 
Malva  alcea,  119 
Malva  rotundlfolia,   1558 
Malva  sylvestris,    1558 
Malvavlschio,  118 
Malwa  opium,  890,  892   (note) 
Malz,   758 
Malzextrakt,   481 
Man  of  the  earth,   676,   1456 
Man  root,  676,  1456,  1570 
Man  t'o  lo  fa,  1183 
Mana,  763 
Manaca,  1558 
Manaclne,   1558 
Manchlneel,  1560 
Mancinella  venenata,  1560 
Mancona  bark,    1644 
Manconarinde,   1644 
Mangonine,  1644 
Mandarin  orange,   217 
Mandelco-nserve,   1022 
Mandelemulsion,  445 
Mandelic  acid,    614 
Mandelmilch,  445 
Mandelol,  831 
Mandelsirup,   1219 
Mandioca,   1668 
Mandorle  amare,   137 
Mandorle  dolci,  138 
Mandragora,  1558 
Mandragora  officlnarum,  1558 
Mandragore,   1558 
Mandragorine,   1558 
Mandrake,  978,   1558 
Mandrake  root,  978 
Manganehloriir,  1559 
Manganesa,  759 
Manganese,  1558 
Manganese  carbonate,    1558 
Manganese  chloride,  1S59 
Manganese  citrate,  1559 
Manganese  citrata  and  Iron, 

1559 
Manganese  dioxide,  precipitated, 

759 
Manganese  hypophosphite,   761 
Manganese  iodide,   1559 
Manganese,  metallic,  759 
Manganese  monoxide,   759,  1558 
Manganese  peroxide,  759,  1730 
Manganese  sesquioxide,   75!) 
Manganese  sulphate,  761 
Manganese  tannate,   1559 
Mangani  carbonas,   1558 
Mangani  chloridum.    1559 
Mangani  citras,   1559 
Mangani  dioxidum,  759 
Mangani  dioxidum    prwcipitatum, 

759 
Mangani  hypophosphls,  7(il 
Mangani  lodidum,    1559 
Mangani  sulphas,  761 
Mangani  tannas,  1559 
Manganic  acid,  760 
Manganosulfat,   761 
Manganous  carbonate,  1558 
Manganous  hypophosphite,  761 
Manganous  iodide,  pills  of,  1559 
Manganous  lactate,   1559 
Manganous  malate,  1558 
Manganous  phosphate,   1558 
Manganous  phosphate,  syrup  of, 

1559 
Manganous  sulphate,  761 
Manganous  tartrate.    1558 
Mangantannat,   1559 
Manganum,  1558 
Manganum  hyperoxydaturn,  759 


Manganum  hypophosphorosum, 

761 
Manganum  sulphuricum,   761 
Mangifera  indica,  1511 
Mango  gum,  1511 
Mangosteen,   1405,   1560 
Manihot  glaziovii,  428 
Manihot  manihot,    1668 
Manihot  utilissima,  43,  1561,  1668 
Manihotoxine,  1668 
Manila  copal,  1456 
Manila  elemi,   1509 
Manioc,  1668 
Manna,  763 
Manna  calabrina,    765 
Manna  canellata,  765 
Manna  canulata,   764 
Manna  of  Mount  Sinai,  1550 
Manna,  syrup  of,  1815 
Mannan,  450 
Manne,   763 
Manne    en    sorte,    764 
Mannitan,   356 
Mannite,  599,  091,  766 
Mannitol,  766 

Mannltol  hexanltrate,  1580 
Manno-heptose,  1072 
Manno-nonose,  1072 
Manno-octose,  1072 
Mannose,   1072 
Manteca  benzoada,  95 
Manteca  con  benjui,    95 
Manteca  de  coco,   881 
Manteca  de  puerco,  93 
Manufacture  of  volatile    oils,    818 
Manufacturer's  cinchona  bark, 

345 
Manzanilla,  146,  772 
Manzanilla  ioca,  1464 
Manzanilla  Romana,  146 
Manzanillo,  1560 
Manzanlta,  1320 
Maracaibo  bark,   349 
Maracaibo  copaiba,   398 
Maranham  copaiba,  398 
Maranhao  jaborandi,  947 
Maranhaw  jaborandi,   947 
Maranta,  1560 
Maranta  allouia,  1561 
Maranta  arrow-root,   1561 
Maranta  arundinacea,  1560,  1561 
Maranta  galanga,  1500 
Maranta  indica,   1561 
Marantastiirke.   1560 
Marbled  Castile  soap,  1091 
Marbled  soap,   1088 
Marc,   1340 

Marcorella  reclinata,    1454 
Mare's  tail,   1479 
Maretin,   1562 
Margarin,  810 
Margosa,  1404 
Margoslne,  1404 
Mariana  mariana,    1439 
Marlcha,  962 
Marigold,  263 

Marigold,  tincture  of,  1257 
Marine  acid,  34 
Marine  animal  oils,  807 
Marine  soaps,  1587 
Marjolaine  sauvage,    1596 
Markasol,   1415 
Maroute,  1464 
Marrube  blanc,   766 
Marrubiin,  766 
Marrubio,   766 
Marrubium,  766 
Marrubium  vulgare,  766 
Mars,  514 
Marsh  cistus,  1548 
Marshmallow,   118 
Marsh  parsley,   1610 
Marsh   rosemary,   1661 
Marsh  tea,    1548 
Marsh  trefoil,   1563 
Marsh  water,   163 


Marsh  water-cress,    1577 

Marsh's  arsenic  test,  204 

Martial  ethiops,  1488 

Maruta  cotula,  772,  1464 

Mary-bud,   263 

Maryland  pink,  1161 

Marylandische  spigelie,  1161 

Mass  of  copaiba  (note),  398 

Mass  of  ferrous  carbonate,   767 

Mass  of  mercury,  768 

Massa  coerulea,  768 

Massa  copalbae    (note),  398 

Massa  ferri   carbonatis,    767 

Massa  hydrargyri,   768 

Masse  pilulaire  de  Vallet,  767 

Massicot,  975,   1547 

Massoi  bark,  1562 

Massoja  aromatica,   1562 

Massoy  bark,    365 

Masterwort,  1385,  1515,  1526 

Mastic,  770 

Mastich,  770 

Mastiche,  770 

Mastichic  acid,  770 

Masticln,   770 

Masticinic  acid,   771 

Mastlcolic  acid,   771 

Mastix,  770 

Maswal,  4 

Mata,   1562 

Matarique,  1646 

Mate,   1525 

Mater  secalis,  447 

Matias  bark,   1557 

Maticin,   772 

Matico,  771 

Maticobliitter,  771 

Matico,  fluidextract  of,  549 

Matico,  infusion   of    (note),   652 

Matico  leaves,   771 

Mato  grosso   root,   673 

Matonia,  299 

Matragyua  parvifolia,  1436 

Matricaire,  1605 

Matricaria,  772 

Matricaria  chamomilla,   147,   772 

Matricaria  parthenium,   1605 

Matricaria  parthenoides,   147,   1605 

Matricaria  suaveolens,    146 

Matrimony  vine,  1554 

Matrine.   1658 

Maturin,  1646 

Mauerpfeffer,   1645 

Mauritius  vanilla,  1325 

Mauve  sauvage,  1558 

May  apple,   978 

May-flower,  1478 

Mayweed,  146,  1464 

Mayer's  reagent,   1710 

Meadow-fern,    1455 

Meadow-saffron  root,  380 

Meadow  sage,   1080 

Meadow-sweet,  1660 

Mealy  starwort,  1374 

Measures  and  weights,    tables    of, 

1743 
Measuring  definite  quantities  of 

mercury    (note),   635 
Meat  biscuit.  1562 
Meat,  raw,  1562 
Mecca  balsam,  1405 
Mecca  gum.  3 
Mecca  senna,   1110 
Mecereon,  780 
Mechoacan   (note),  678 
Meconic  acid,  902 
Meconidine,   897 
Meconidine    hydrochloride    (note), 

896 
Meconln,   898,  902 
Meconium,  888 
Meconoiosin.  902 
Medeola,  1562 
Medeola  virginiana,  1562 
Medicago  satlva,  226 
Medlcamentirte  papiere,  319 
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Medicated  bougies    (note).   1212 
Medicated  gelatin  disks,   689 
Medicated  pessaries   (note),  1212 
Medicated  syrup,  1214 
Medicated  waters,   184 
Medicated  wines,  1334 
Medicinal  tribasic  sodium  phos- 
phate, 1151 
Medicinische  seife,  1087 
Mediciniscbe  weine,   1334 
Meereiche,    1498 
Meerrettig,   194 
Meerschaum,   1556 
Meerzwiebel,   1102 
Meerzwiebel-essig,  12 
Meerzwlebelhonig,   911 
Meerzwiebelsirup,  1234 
Meerzwlebeltlnktur,  1286 
Meetiya   (note),  800 
Megarrhin,  1570 
Megarrhiza  californica,   1570 
Megarrhlzln,   1570 
Megarrbizitin,  1570 
Megerkraut,   1500 
Mehlige  aletris,  1374 
Melran,  1596 
Melsterwurz,   1526 
Mekllwort,   225 
Mel,  773 

Mel  acetatum,  911 
Mel   segyptiacum    (note),   1458 
Mel  boracis,   774 
Mel  depuratum.    775 
Mel   despumatum,    775 
Mel    ros:i\    77*', 
Mel   rosatum,   776 
Mel  sodil  bormtU,  774 
Melaleuca,  1562 
Melaleuca  cajuputi,   837 
Melaleuca  flavlflora    (note),    s:;t 
Melaleuca   hj pet tclfotla,    M7 
Melaleuca   lalifolia,    B 
Melaleuca   lcucadendron.   B 
Melaleuca  minor,   837 
Melaleuca   vlridiflora,  837,    1961 
Mclampodium,    1514 
Melanthigenin.    I 
Melanthln.    157!» 
Melaaslc  acid,   1075 
Melastoma,  1562 
Melastoma    ackermnnnl,    1562 
MeU'KUela    pepper    (note  i.   ^'.t'.t 

M.i.  i  riose,   1072 
Melezitcse.  76."   (note),  n>72 
Mella   azadiraehta.    1404 
Mella  bark.   L404 
Mellcorlo.   508 
Mel  I  lot.  1502 
Melilot  officinal,  1562 
Melllotenklee,   1509 

Melllotic   acid.    1562 

Mel  Hot  us.  1502 

Melllotus  officinalis.  1562 

Melissa,  1562 

Melissa  calamintha.  1563 

Melissa  officinalis,    1562 

Melissa  pulegioldes.  609 

Melltose    (note).   764 

Melltrlose   (note),  764 

Melllte  de  borax,   774 

Mellite  de  rose  rouge.  776 

Melllte  de  vlnaigre.  911 

Melllte  de  vlnaigre  scillltique,  011 

Mellite  simple,  775 

Mellitum  rosatum,  776 

Mellone,   1567 

Meloe\  283 

Meloe  majalis   (note),  285 

Meloe'  proscarabceus  (note),  285 

Meloe  trlanthemaj    (note),   285 

Melogranato,  598 

Melon  essence,  1497 

Melon  pumpkin  seed,  918 

Melon-tree,   1603 

Menabea  venenata.    1542 

Menispermlne,  943,   1603 


Menispermum.  156" 

Menispermum  calumba,    264 

Menispermum  canadense,  1563 

Menispermum  cocculus,    1451 

Menispermum  fenestratum,    1463 

Menispermum,  fluid  extract  of, 
1563 

Menispermum  palmatum.   264 

Menispine.   1563 

Mennige,   1547 

Menta  piperita.    776 

Mentha  arvensis.   776,  777 

Mentha  dalmatica.   776 

Menthakampher.   777 

Mentha  louglfolia,   776 

Mentha  piperita,  776.  777.  853 

Mentha   pulegium,  609,  776,  1563 

Mentha  spicata,   777 

Mentha   viridis,    777.   856 

Menthe  ft  Cpi,  777 

Menthe  de  cheval.   1571 

Menthe  polvree,  776 

Menthe  romalne,   777 

Menthe  verte,   777 

Menthene,   778.    854 

Menthlodol.    1563 

Mentbis  gentills.  776 

Menthol,  777.   813.    854 

Menthol  and  camphor,   1782 

Menthol,  assay  for  In  oil  of  pep- 
permint, 854 

Mentholpflaster,   440 

Menthol    plaster.    440 

Menthol   valerate,    1686 

Mentholated  chloral,   1445 

Mentholum.    777 

Mrntbone.    814,   854 

MenthoiM  v     77s 

Menthorot,   1440 

Mentol,  777 

Meutoto,  777 

Menyanthe. 

utiles.   1500 

Mies.  Buldaxtracl  of,  i  t * •  < *. 

Menyanthcs   trlfollata,    1500 
Mi  n\  ant  bin,    1."' 
Menyantbol.   1600 
MejihitiH  mephltlca,  1 168 

lied    cotton.    5;»7 
M<  rrur  ammonium   chloride 
Mcreur  <li:i  miixiTii  11111     chloride,     'IMS 
Men  nre.li>  I    cblnrlde.    1504 
Mercurc    nvec   la 

Mercure  doui   I  la  vapour,  623 

ire    prcclpitc    blanc.    «'..;7 

Mercure  purlin',  l 
Mercurial   ointment.    i:;o:i 
Mercurial   ointment,    assay   of.    l.'',1'» 
Mercurial    pill.    To 
Mercnrtelpillenmi 
Mercurial  plaster,    I  10 
Merc  urlaline.    1564 
MereurlalU,  1504 
Mercurlalls  annua.    1" 
Mercurlnlis   perennls.   1564 
Mercuric  acetate.    1504 
Mercuric  albuminate.    1564 
Mercuric  amido-chloride,  I 
Mercuric  amidosuccinamate.   1564 
Mercuric  ammonium  chloride,   637 
Mercuric  and  zinc  cyanide,  1564 
Mercuric  benzoate.    1564 
Mercuric   bromide,  1.567 
Mercuric  carbolate.  1506 
Mercuric  chloride.  617 
Mercuric  chloride,  solution   of,   723 
Mercuric  chloride  test  solution, 

1710 
Mercuric  chloride  test  solution, 

alcoholic,   1710 
Mercuric  chloride-urea  solution, 

1564 
Mercuric  compounds.   634 
Mercuric  cyanide,    1564 
Mercuric  formamidate,   1567 
Mercuric  formamide  solution,    1565 


Mercuric  gallate,  1565 
„  Mercuric  iodide,   628 
Mercuric  iodide   ointment,    1312 
Mercuric  iodotannate,  1565 
Mercuric  lactate,  1565 
Mercuric  naphtholate,  1567 
Mercuric  nitrate  ointment,  diluted, 

1314 
Mercuric  nitrate,  ointment  of,  1312 
Mercuric  nitrate,   solution  of,   722 
Mercuric  nitrate   test   solution, 

1710 
Mercuric  nucleinate.    1583 
Mercuric  oleate,    .v22 
Mercuric  oleate  oir.tment,  1314 
Mercuric  oxide.    630 
Mercuric  oxycyanide,   1565 
Mercuric  peptonate,   1565 
Mercuric  phenylate,    1505 
Mercuric  potassium   iodide,  1618 
Mercuric   potassium    iodide   test 

solution,   1710 
Mercuric  potassium    Iodide    test 

solution,  alkaliue,  1710 
Mercuric  pyroborate,   1565 
Mercuric   salicylate.    1505 
Mercuric  sozoiodolate,   1565 
Mercuric  subsulphate,   yellow,   1565 
Mercuric   succlnimlde,    1566 
Mi  n  uric  sulphate,   1566 
Mercuric  sulphide,   1566 
Mercuric  thymolacetate,  1567 
Mercuric   thynmlate,    1567 
Mercuric   thymolnlt  rate.    1567 
Mercuric  thymolsulphate,   1607 
Mercnriclde.    1552 

afercnrlgellat,   1568 
llerenrlnll  raUOrang,    722 

Mercurlo,    6.'f.'{ 

Mercurloleat,  K22 

Mercurio  sod Ic    phenol  dlsulphonate, 
1510 

Menuri'  nlfat.    1  560 
Mcnuriiis   eorroslvus     prirclpltat  us. 
081 

Mercnrlus  corroslvus    ruber.    »'..".1 

Mercurius  dulcls,    828 

Mi  rcurlttl  lodal  us   ruber.   I 

Mi  nuriiis  pMBclpltatUS   albtis.    r,::7 

Men  iiriiis  lubllmatui  eoi 

617 
Mercurius    vlvus.    633 

uroacetat,   I5<;7 

Mei.nrol.    1568 
Mercurous   acetate,   1567 

Mercurous  bromide,  1507 

Mercurous    chloride,    022 
Mercurous   cbloricle,    compound    pill 

of.   858 
Mercurous   compounds,    634 
Mercurous   Iodide,  626 
Mercurous    nitrate   test   solution, 

1710 
Mercurous  oxide  ointment,   1818 
Mercurous    sulphide,     1567 

Mercurous  ■ulphocyanate,    1567 

Mercurous    tannate.    1567 

Mercury,  088 

Mercury,  alanln.    137.'', 

Mercury  and   lithium    iodide.   1552 

Mercury   and    potassium   iodide, 
solution  of,  1800 

Mercury  cacodylate,  1424 

Mercury  herb,   1564 

Mercury,  liniment  of.   697 

Mercury,  mass  of,  768 

Mercury,  measuring   definite   quan- 
tities of   (note),  635 

Mercury  ointment,   1309 

Mercury  ointment,  compound,  1312 

Mercury,  oleate  of,  822 

Mercury  paraphenolsulphonate, 
1519 

Mercury  paraphenolsulphonate 
with  ammonium  tartrate,  1403 

Mercury  paraphenylthionate,    1567 
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Mercury  pill,  768 
Mercury  sozoiodol,  1659 
Mercury,  tests  for,   1737 
Mercury  tribromphenol   acetate, 

1567 
Mercury  with  chalk,  638 
Merido  coto,  1696 
Mescal,  1372 
Mescal  buttons,  1386 
Mescaline  sulphas,    1386 
Mescaline,   1386 
Mesched  opium   (note),  892 
Mesembryanthemum,   1568 
Mesembryanthemum  crystallinum, 

1568,  1598 
Mesenna,  1568 
Mesltalkohol,  9 
Mesitylene,  967 
Mesotan,  1568 
Meso-tartaric  acid,  85 
Mespilodaphne  sassafras,  876 
Mesquite  gum,   1510,   1511 
Meta-arsenic  acid-anilid,    1404 
Meta-benzamlno-carbazlde,   1542 
Metacetamlne,  1683 
Meta-chloral,  323 
Meta-copaivic  acid,  399 
Metacresol,  406 
Meta-cresol-anytole,  1393 
Metacresol  clnnamate,  1516 
Metacresol  salicylate,   1467 
Meta-cresol  tri-iodide,  1467 
Metadihydroxybenzene,   1056 
Metadioxybenzene,  1056 
Metagallic  acid,  30 
Metagummic  acid,  5 
Meta-iodo-ortho-oxyqulnoline   ana- 

sulphonic  acid,  1554 
Metallic  manganese,  759 
Metallic  phosphorus,  934 
Metallic  pills,  1808 
Meta-oxybenzoyl-tropeine,  213 
Metapectic  acid,  5 
Meta-phenylenediamlne,  1611 
Metaphosphoric  acid,  59,  62,  934 
Metaphosphoric  acid,  diluted,  1781 
Metarabic  acid,  5 
Metastannic  acid,  1677 
Metastyrol,   1198,   1551 
Meta-tartaric  acid,  85,  727 
Metavanadic  acid,    1689 
Meta-xylene,  605 
Methacetin,   1568 
Methenyl  trichloride,  327 
Methethyl,   1568 
Methonal,   1568 
Methoxacet-p-phenetidin,   1542 
Methoxyquinoline,  1038 
Methozine,  156 
Methylacetanilide,   1486 
Methylal,  1570 

Methyl  alcohol,  840,  1568,  1710 
Methyl  alcohol   poisoning,   1569 
Methyl  alcohol   test,   105 
Methylamine,   1564 
Methyl-amylketone,  840 
Methyl-anthracene,  336,  1374 
Methyl  anthranilate,  814 
Methylarbutin,  1320 
Methylated  spirit,  105,  1569 
Methylather,  1570 
Methylbenzaconine   (note),  88 
Methylbenzoylecgonlne,  370 
Methyl  blue,  779,  1389 
Methyl-brucine  (note),  1193 
Methyl  catechol  gallate,  682 
Methyl-cephaeline,  673 
Methvl-chavicol,  814,  834,  1585, 

1589 
Methylchelldonlne,  1442 
Methyl  chloride,   1447,    1569 
Methyl-conilne,  394 
Methyl  cresol   (note),  403,  967 
Methyl-crotonlc  acid,  147,  1329, 

1636 
Methylen  blau,    779 


Methylene  blue,  779,  1388 
Methylenediantipyrine,    1495 
Methylene  dichloride,   1446 
Methylenedicotoin,  1495 
Methylene  dlguaiacol,  1508,  1623 
Methylene  diguaiacol  benzoic  ester, 

1508 
Methylene  dimethyl  ether,  1570 
Methylene  ditannin,  1668 
Methylene  ether  of  allyl-dioxy- 

benzene,  876 
Methyleneprotocatechuic  acid,  1463 
Methyl  ester  of  abietic  acid,  1051 
Methyl-ester  of  acetyl-trimethyl 

colchicinic  acid,  374 
Methyl  ether,  1570 
Methyl  ether  of  eugenol,  1400 
Methyl  ether  of  phlorol,  196 
Methylethyl-acetic  acid,  677,  1386 
Methylethylcarblnol,    1570 
Methyl-ethylic  ether,  1570 
Methyl-eugenol,  814,  1589 
Methyl  fluoride,   1570 
Methylglychollc  phenetidln,   1542 
Methyl-heptenone,  814,  1587 
Methyl-heptyl-ketone,   1636 
Methylhydroberberine,  1347 
Methyllc  alcohol,    1568 
Methyllc  ether,  1570 
Methyl  iodide,  1570 
Methylls  salicylas,  778 
Methyl-mercaptan,  1402 
Methyl  metamido-paroxybenzoate, 

1589 
Methyl-morphine,  378 
Methyl  nitrate,   1580 
Methyl-nonyl-ketone,  814,  1635 
Methyl-orange,  1730 
Methyl-orange  test  solution,  1710, 

1715 
Methyl  orthoamidobenzoate,   814 
Methyl-orthodloxybenzene,    602 
Methyl  oxide,   1570 
Methyl  paramidometaoxybenzoate, 

1597 
Methylpelletierine,  599 
Methyl  pentose,  1072 
Methylphenol,  405 
Methylphosphin,   1570 
Methyl-propyl-carbinol    urethane, 

1513 
Methyl  propyl-pyrogallate    (note), 

403 
Methylprotocatechuic  aldehyde, 

1326 
Methyl-punicine,  917 
Methyl-pyrocatechin,   602 
Methylquinol,  1611 
Methyl  salicylas,  778 
Methylsalicylat,   778 
Methyl  salicylate,  778,  814,  847 
Methyl-strychnine    (note),    1193 
Methylsulfonal,  1200 
Methylsulfonalum,   1200 
Methyltetrahydronicotinlc  acid, 

1395 
Methyltetrahydroxyquinoline,   1537 
Methylthebaine,  1570 
Methyl-theobromlne,  252 
Methylthionlnse  hydrochloridum, 

779,  1388 
Methylthionine  hydrochloride,  779 
Methyl-thiophene,  1676 
Methyl  tribromsalol,   1460 
Methyl-umbelllferone,  1516 
Methyl-violet,   1388 
Methysticin,   1539 
Methysticum  sesculentum,  1539 
Metilacetone,  9 
Metlnulln,   1531 
Metopium  linnsea,  1630 
Metric  prescriptions,   1743 
Metric  weights  and  measures,  1745 
Metroxylon  rumphil,    1637 
Metroxylon  sagu,   1637 
Meum  fceniculum,   568 


Mexican  condurango,  1455 
Mexican  llgnaloes,  oil  of,  1589 
Mexican  sarsaparilla,   1094 
Mexican  scammony  root  (note), 

1098 
Mexican  turpentine,  1244 
Mexican  vanilla,  1325 
Mexico  eleml,  1509 
Mezerei  cortex,  780 
Mezereo,  780 
M6z6reon,  780 
Mezereon  bark,  780 
Mezereum,  780 

Mezereum,  fluidextract  of,  549 
Mezereum  ointment,  781 
Miaouli    (note),   837 
Mica  panis,  1493 
Michelia,  1570 
MIchelia  nilagirlca,  1570 
Michel's  paste,  74 
Micrampells,  1570 
Micrampelis  fabacia,  1570 
Microcidin,   237,  1570 
Microcidine,  1651 
Microcosmic  salt,  1730 
Micromeria,  1570 
Micromeria  douglasli,  1570 
Miel,  773 
Miel  borate,  774 
Miel  despumg,  775 
Miel  de  rosas,   776 
Miel  depurada,  775 
Miel  rosat,  776 
Mlele,  773 

Miele  depurato,  775 
Miele  rosato,  776 
Mignatta,  611 
Migrainine,   1570 
Mikanla  amara,  1507 
Mikania  gonoclada,  1507 
Mikania  guaco,  1507 
Mikania  houstonis,   1507 
Mllchsaure,  46 
Mllchsaure  magnesia,    ir>5C 
Milchsaures   eisenoxydul,    1490 
Milchwurz,    1617 
Milchzucker,   1076 
Mild  chloride  of  mercury,  (523 
Mild  mercurous  chloride,   622 
Milderes  Zlttmannsches  decoct, 

421 
Milfoil,  1368 
Mllhommen,  1115 
Milium  soils,  1552 
Milk,  fermented,  1798 
Milk  gowan,  1240 
Milk,  humanized,  1798 
Milk  of  almond,    445 
Milk  of  ammoniac,    781 
Milk  of  asafetida,  445 
Milk  of  lime,   1730 
Milk  of  magnesia,  1803 
Milk  of  sulphur,  1202 
Milk  powder,   1810 
Milk  powder,  humanizing,  1810 
Milk  somatose,   1658 
Milk  sugar,    1072,   1076 
Millepertuis,  1520 
Millet  of  the  prophet,   1540 
Milling  soap,  1088 
Milossin,   1669 
Mimea,  281 
Mimosa  nllotica,  7 
Mimosa  Senegal,    1 
Mimusops  balata,  1405 
Mimusops  kanki,  1403 
Mine  tin,  1677 
Mineral  green,  1572 
Mineral  tar,   1608 
Mineral  water,  166.  168 
Mineral  yellow,  1605 
Minlo,   1547 

Minium,  976,   1547,  1595 
Mint,   777 
Mio  mio,   1404 
Mirabilis  jalapa,   678 
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Miramashikimi,  1650 

Mirra,   799 

Mi  so,   1654 

Mispickel,   197,  515 

Mistel,   1694 

Mistletoe,  1694 

Mistura  acacise,  1803 

Mistura  adstringens  et  escharo- 

tica,  1803 
Mistura  ammoniac!,   781 
Mistura  ammonii  chlorldi,  1804 
Mistura  amygdalae,  445 
Mistura  antidysenterlca,  1804 
Mistura  asafcetidae,   445 
Mistura  camphorae,  175 
Mistura  camphors;  aclda,  1804 
Mistura  camphora?  aromatica,   1804 
Mistura  carminativa,  1804 
Mistura  cblorali   et   potassil   bro- 

midi  composita,  1S04 
Mistura  chloroform!,  446 
Mistura  cbloroforml  et  cannabis 

indie®  composita,  1804 
Mistura  creosotl,  782 
Mistura  cretae,  782 
Mistura  ferri   composita,    782 
Mistura  ferri   et   ammonll   acetatls, 

715 
Mistura  fusca,   788 
Mistura  glycyrrhizae    composita, 

783 
Mistura  gualacl,  784,  1805 
Mistura  magnesia?  et  asafcetlds, 

1571 
Mistura  neutralis    (note),   732 
Mistura  olel  plcla,  1908 
Mistura  olel    ricinl.    784 
Mistura  oleo-balsamlra,   1  v 
Mistura  opll  alkallna,   1805 
Mistura   pcctoralls,  Stokes,  1805 
Mistura  phospbatica.  I 
Mistura  plcls  liquids;,  1805 
Mistura   potassli  citratls  (note). 

7.'!  2 
Mistura   rbei   composita,   1805 
Mistura   rhel  et  sods,  7H4 
Mistura   sassafras  et  opil,  1805 
Mistura   sennae  composita,    784 
Mistura   soda;  et  mentbae,  1805 
Mistura  sodil   citratls.   1802 
Mistura   solvens  simplex,  1804 
Mistura  splrltus  vinl  galllcl,  785, 

1180 
Mistura  splenetlca,    1808 
Ms!  lira  ■olphurica  aclda,  1808 
Mistura?,    7 >- r, 

Mlsturae  contra  dlarrhaeam.   1804 
Mistura;  copaiba;,  1804 
Mltchella.  1871 
Mltchella   repens,    1571 
Mlthrldate    (note),    392 
Mitbrldatlum    (note).   1695 
Mitigated  caustic,    192 
Mitigated  silver    nitrate,    192 
Mlxtura,  785 
Mixtura  gummosa,   1803 
Mixtura  oleoso-balsamica.  1805 
Mlxtura  solvens  simplex,  1804 
Mixture  avec  la  crale,  782 
Mixture,  castor  oil,   784 
Mixture,  chalk,  782 
Mixture,  compound  Iron,  782 
Mixture,  creosote.   782 
Mixture  d'asafoetlda,  445 
Mixture  de  cognac,  785 
Mixture  de  creosote,   782 
Mixture  de  gomme    ammonlaque, 

781 
Mixture  de  magn£sle  et  d'asa- 

f«ide,  1571 
Mixture  de  r^glisse.  783 
Mixture  de  rfsine  de  gayac,  784 
Mixture  de  s£n£   composee.    784 
Mixture,  dysmenorrboea.   1817 
Mixture  ferrugineuse  de  Griffith. 

782 


Mixture,  guaiac.  784 

Mixture  of  acacia.  1803 

Mixture  of  ammoniacum,    781 

Mixture  of  ammonium  chloride, 
1804 

Mixture  of  brandy,  785 

Mixture  of  chloroform  and  canna- 
bis indica,  compound,  1804 

Mixture  of  citrate  of  potassium 
(note),  732 

Mixture  of  guaiac,  1805 

Mixture  of  magnesia  and  asa- 
fetlda,  1571 

Mixture  of  oil  of  tar,  1805 

Mixture  of  rhubarb  and  soda,   784 

Mixture  of  rhubarb,    compound, 
1805 

Mixture  of  sassafras  and  opium, 
1805 

Mixture  of  soda  and  spearmint, 
1805 

Mlxturen,  785 

Mixtures,  785 

Moccasin  plant,    419 

Mocha  aloea,  113 

Mocba   coffee,  1453 

Mocba  senna.    1112 

Mock  pennyroyal.    609 

Modified   Gutzeit's  arsenic  test, 
1707 

Mogador  gum,  3 

Mobnkapseln,  913 

MohnkOpfe,  918 

Mohnsaft.   888 

Mob  re,   1431 

Moist   peroxide  of  iron,   505 

Molasses.   1076 

Molasses,   sugar-bouse,    1076 

Mole  plant. 

Molecular  silver.   104 

Molecular  weights,    table  of  for- 
mulas and.  1766 
:ie,   1690 

Molette,   1430 

Mollln,   1571 

Momea.  281 

Momoraiea,  1871 

Momordica  balsamlna.    1  r. 7 1 

Ifomordii  M  i ■.'nti'i-ium,  4.-u 

Monarda.  1871 

Monarda   citrlodora.   1871 

Monarda   dldyma.    1280 

Monnrda   ftstulosa.    1.ri7  1 
Monarda,  oil   of.    1  r» 7 1 
Monarda    punctata.    1280,     1871 
Monazlte.   816 
Monchskappe,    89 
Monesla.  1871 
Monesiatannic  acid,   1671 
Monesln,   1571 
Mongumlc  acid,  l.r<72 
Mongumo  bark,   1.172 
Monlmla  rotundlfolia,   1418 
Monkshood,   89 
Monk's  rhubarb,  1673 
Monoacetyl   resorclnol,  1486 
Monobasic  phosphoric  add,   62 
Monobromacetanlllde.  1392 
Monobromantipyrin,  1421 
Monobromated  camphor,  279 
Monobromated  camphor,   elixir 

of  (note),  280 
Monobrom  camphor,  279 
Monobromhydrate  de  quinine.   1041 
Monochloracetic  acid.  86,  1529 
Monochlor-ethane,    102 
Monoehlorethylene  chloride,    1446 
Monochlormethane.   1569 
Monodora  myristica    (note),  797 
Monohydrated  nitric  acid.  49 
Monohydrated  phosphoric  acid.  62 
Monohvdrated     sodium   carbonate, 

1141 
Monoiodo-dlblsmuthi-methylene- 

dicresotinate,   1414 
Monophenetidln  citrate,  1394 


Monosaccharides,  1072 
Monosalicylic  glycerinester,   1504 
Monosulphindigotic  acid,   1528 
Monotropa  hypopitys,   847 
Monotropa  uniflora,  1385 
Monoxide  of  iron,  516 
Monsel's  elsenlosung,  717 
Monsel's  persulphate  of  Iron,   718 
Monsel's  salt,   718 
Monsel's  solution,  717 
Monselsche  eisenlosung,  717 
Monsonia,  1572 
Monsonia  burkeana,  1572 
Monsonia  ovata,   1572 
Montenegrin  insect  powder,  1529 
Montpellier  scammony,  1101 
Moradeine,   303    (note),   1442,   1625 
Moradln,  303  (note),  1442,  1625 
Mordant,   1527 
Morelle,   1656 
Morflna,  785 
Mori  8uccus,   1573 
Moric  acid.   1682 
Morln,   1499 

Morinda  cltrifolia,   1572 
Morlnda  tinctorla,   1572 
Morlndin,   1572 
Morindon.   1499 
Moringa,  1572 
Moringa  aptera.    1585 
Moringa  pterygosperma,    1572, 

1585 
Morion,   1558 

Morltannlc  acid,    1499,    1082 
Morocco   gum.    .'! 
Morphia.    788 

Morphia  hydrochlorat,  790 
Morphia'   mm-las.    700 
Morphia  sulphas.  7oi 
Morphlfenln,   K.72 
Morphln,   788 

M"!|>liliia.    786 

Morpbinacetat,  789 

Morphlnae  acetas,    788,    789 
Morphine;  hydrochloras,   790 
Iforphlna  hydrochlorldum,   790 
Morphinae  sulphas.   701 
Iforpblna  tartraa,  T'jl: 
Moriililnated  water,    904     (note), 

1730 
Morphine.  788,   hot.    1780 
Morphine  acetate,   7.SM 
Morphine  acetate,  solution  of,  727 
Morphine  and   Ipecac,    troches   of 

(Hotel.    1299 
Morphine  and    Ipecacuanha 

lozenge.    1801 

Morphine  bromide,    788 

Morphine  citrate,  solution  of,    1801 

Morphine,  compound   powder  of, 

1027 
Morphine,  compound   syrup   of, 

1815 
Morphine,  dlacetlc  ester  of,    1516 
Morphine  bydrobromlde    (note), 

788 
Morphine  hydrochlorate,  790 
Morphine  hydrochloride,  790 
Morphine   hydrochloride,   solution 

of.   727 
Morphine  hydrocyanlde    (note), 

788 
Morphine,  hypodermic    Injection   of, 

658 
Morphine  lactate    (note),    788 
Morphine  lozenge,  1301 
Morphine,  oleate  of,  823 
Morphine  phthalate,    788 
Morphine,  solution  of,  hypodermic, 

1801 
Morphine  sulphate,    791 
Morphine  sulphate,  solution  of.  791 
Morphine  sulphate,   syrup  of,    1815 
Morphine  suppositories,    1214 
Morphine,  syrup  of,  1815 
Morphine  tartrate,  792 
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Morphine  tartrate,  solution  of,  727 
Morphinhydrochlorid,    790 
Horphlnpastillen,   1301 
Morphinpastillen   mit   breeh- 

wurzel,  1301 
Morphin-stuhlsiipfehen,   1214 
Morphinsulfat,   701 
Morphintartrat,    701 
Morphln-  und  brechwurzel-pastillen, 

1301 
Morphinum,  785 
Morphinum  aceticum,    780 
Morphinum  hydrochloricuin,   700 
Morphinum  sulphuricum,   701 
Morphinum   tartaricum,  702 
Morphium,   785,   804 
Morphiumsuppositorien,  1214 
Morpboliue,   780 
Morphothebaine,    000 
Morrhua  americana,  856 
Morrhua  vulgaris,   856 
Morrhuic  acid,   858 
Morrhuine,   858 
Mortification  root,  118 
Morung  elachi   (note),  208 
Morus  alba,  1573 
Morus  nigra,  1573 
Morus  rubra,  1573 
Morus  tinctoria,    1400 
Mosca  di   Spagna,  283 
Moschus,  793 
Moschus  chinensis,   703 
Moschus  factitius,  1575 
Moschus  moschiferus,  703 
Moschus  orientalis,  703 
Moschus  tibetanus,  703 
Moschustinktur,    1277 
Moschuswurzel,   1200 
Moschuswurzelextrakt,  480 
Moschuswurzeltinktur,   1280 
Mosquito-plant,  600 
Mossy  stone-crop,   1645 
Mostaza,  1124 
Mostaza  blanca,  1123 
Mother  of  rye,  447 
Mother  plaster,    camphorated,   1792 
Mother's  salve,   1820 
Moucgna,  1568 
Moulded  silver  nitrate,  100 
Moulding  soap,   1088 
Mountain  ash,  1658 
Mountain  balm,  452 
Mountain  box,  1310 
Mountain  bugle,   1373 
Mountain  cranberry,  1320 
Mountain  damson,   1640 
Mountain  flax,  1107 
Mountain  green,   1572 
Mountain  holly,   California,   1058 
Mountain  laurel,  1538 
Mountain  mahogany,  835 
Mountain  manchineel,   1630 
Mountain  pine,   860 
Mountain  rhubarb,    1635 
Mountain-tea,    1502 
Mountain  tobacco,  105 
Mouron  rouge,   1384 
Moussache,   1660 
Mousse  marine  perl<5e,  332 
Moutarde,  1124 
Moutarde  blanche,  1123 
Moutarde  des  moines,   194 
Moutarde  noire.  1124 
Moxa.   1366,  1572 
Moyashi,  1666 
Mozambique,  264 
Mozambique  opium  (note),    893 
Muawin  bark,   1572 
Muawlne,   1572 
Mucic  acid.   1408 
Mucilage  adragant,    706 
Mucilage  arabique,  705 
Mucilage  d'ecorce  d'orme  fauve, 

706 
Mucilage  de  gomme.  705 
Mucilage  de  gomme  adragante,  796 


Mucilage  de  mobile  de  sassafras, 

796 
Mucilage  of  acacia,  705 
Mucilage  of  dextrin,   1805 
Mucilage  of  elm,    7fc6 
Mucilage  of  gum   acacia,    1730 
Mucilage  of  gum  arabic,  705 
Mucilage  of  Indian  gum,  1510 
Mucilage  of  Irish  moss,  1805 
Mucilage  of  salep,  1806 
Mucilage  of  sassafras  pith,  706 
Mucilage  of  slippery  elm  bark, 

706 
Mucilage  of  starch,  1730,  1739 
Mucilage  of  tragacanth,  796 
Mucilages,   795 
Mucilagine   di   gomma   adragante, 

796 
Mucilagine  di  gomma  arablca,  795 
Mucilagines,   795 
Mucilago  acacias,  795 
Mucilago  chondri,  1805 
Mucilago  de  goma   arabica,    705 
Mucilago  dextrini,  1805 
Mucilago  gummi   arabici,    705 
Mucilago  gummi   Indici,   1510 
Mucilago  salep,  1806 
Mucilago  sassafras  medulla?,  706 
Mucilago  tragacanthae,   706 
Mucilago  ulmi,   706 
Mucitannic  acid   (note),  1535 
Mucor  pyroformis,  26 
Mucuna,  1572 

Mucuna  pruriens,   1462,   1572 
Mucuna  prurita,  1572 
Mudar,  1420 

Mueller's  fluid  (note),  009 
Mughetto,   306 
Muguet,  306 
Mugwort.   1366 
Mulra-puama,   1573 
Muira  puamine,  1573 
Mulberry,  1573 
Mulberry  calculus,   1508 
Mullein,   1690 
Multiples  of  some  atomic  and 

molecular  weights,  1778 
Mulu  kilivary,  1455 
Mundl,   1650 

Munsey's  Preston  salts  (note),  131 
Murer6  juice,  1414 
Murexide,   1573 
Murias  morphicus,  700 
Muriate  d'ammoniaque,  131 
Muriate  of  ammonia,   131 
Muriate  of  iron,   tincture  of,   1265 
Muriate  of  lime,  258 
Muriate  of  morphia,  700 
Muriate  of  quinine,  1042 
Muriate  of  soda,  1142 
Muriatic  acid,   34 
Muriatic  acid,   diluted,   88 
Murmuria,   1650 
Murr,  700 

Murraya  kcenigil,   1460 
Musambra  aloes,  114 
Muse,   703 
Muscade,   707 
Muscse  hispanicse,  283 
Muscari,  1573 
Muscari  comosum,    1573 
Muscarine,   1377,  1574,  1622 
Muschio,   703 
Musco  d'Irlanda.  332 
Muscoviticum,   1414 
Musculus,  1573 
Musculus  venenosus,   1573 
Musebber,  112 
Mus^na,  1568 
Musenna,   1568 
Musennarinde,   1568 
Musennin,   1568 
Musgo-marino  perlado,  332 
Mushrooms,   1573 
Musk.  703 
Musk,  artificial,   1575 


Musk  baur,  1575 
Musknielon,  1468 
Musk  rat   (note),  793 
Musk-root,   1209 
Musk,  tincture  of,  1277 
Muskatnuss,   707 
Muskatspiritus,    1178 
Musquash  root,  1440 
Mussaenda  borbonica,  1453 
Mussaenda  coffee,  1453 
Must,  1330 
Mustard,  1123 
Mustard,  black,   1124 
Mustard  leaves,  319 
Mustard,  liniment  of,  600 
Mustard,  oil  of,  1124 
Mustard  paper,  318 
Mustard  seed  oil    (note),   1125 
Mustard  seed,  table  showing  con- 
stituents, 1126 
Mustard,  spirit  of,  1812 
Mustard,  volatile  oil  of,  876 
Mustard,  white,  1123 
Mustisia,  1575 
Mustisia  viclaefolia,   1575 
Mutterharz,  571 
Mutterkorn,  447 
Mutterkornaufguss,  655 
Mutterkornextrakt.  475 
Mutterkorn-fluidextrakt,   538 
Mutterkornwein,   1337 
Mutterkraut,   1605 
Mutterkiimmel,  1468 
Mutton-suet,  1123 
Mycoderma  aceti,  1601 
Mycoderma  vini,   1700 
Mycose,  450 
Mydrin,   1575 
Mydrine,   1575 
Mydrol,   1575 
Mylabris,  283 

Myiabrls  bifasciata  (note),  285 
Mylabris  cichorii,  283 
Mylabris  llneata   (note),  285 
Mylabris  lunata   (note),  285 
Mylabris  pustulata,  283 
Mynslcht's  elixir,   75 
Myoctonine,   88 
Myoporum  platycarpum,    764 
Myosorin,   1604 
Myotonic  acid,    1602 
Myrcene,  1580 
Myrcia,  1575 

Myrcia  acris,   1575,  1580 
Myrcia,  oil  of,  1580 
Myrcia,  spirit  of,  1580 
Myrica,  1575 

Myrica  asplenlfolla,  1576 
Myrica  cerifera.  311,  1575 
Myrica  jalapensis    (note),   310 
Myrica  nagi.  1576 
Myrlcetin.   1576 
Myricln,  309,   1576 
Myricyl  alcohol,  300.  800 
Myricyl  palmitate.    617 
Myrlocarpin,   1424 
Myristic  acid,   318,   708 
Myristlca,  797,  861 
Myristica  argentea.   798 
Myristica  fatua,  798 
Myristica  fragrans,    684,    797 
Myristica  gibbosa,   684,  798    (note) 
Myristica  kingii    (note),  798 
Myristica  kino,  684 
Myristica  macrophylla,  798 
Myristica  malabarica,   684 
Myristica  moschata,  797 
Myristica  officinalis,  797 
Myristica,  oil  of,  861 
Myristica  otoba    (note),   797 
Myristica  sebifera    (note),   797 
Myristica  surlnamensis   (note),  797 
Myristica  tomentosa,  798 
Myristlcln,  797   (note),  799,  861 
Mvristlcol,   799,    861 
Myristln,  797  (note),  798,  861 
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Myrobalan  and  opium  ointment, 

1576 
Myrobalan  ointment,   1570 
Myrobalanen,   157(5 
Myrobalanl,  1576 
Myrobalanl  bellericae,  1576 
Myrobalanl  chebulse,  1576 
Myrobalanl  citrine  vel  flavae,  1576 
Myrobalanl  emblics,   1576 
Myrobalans,  1576 
Myrobalanum,  1576 
Myrobalanus  belllrlca,  1576 
Myronlc  acid,    195,    1431 
Myrosin,  877 
Myroslne,   195 

Myrospermum  of  Sonsonate,  220 
Myrospermum  pereiraj,   220 
Myroxocarpin,  221 
Myroxoresene,  221 
Myroxylon  frutescens,  220 
Myroxylon  perelrae,   220 
Myroxylon  perulferum,  223 
Myroxylon   toluifera,   220,  223 
Myrrh,  799 

Myrrh  and  aloes,  tincture  of,  1253 
Myrrh,  plaster  of,  802 
Myrrh,  tincture  of,  1277 
Myrrha,   799 
Myrrhe,   799 
Myrrhenol,  801 
Myrrhentinktur,    1277 
Myrrhlc  acid,  801 
Myrrhin,  801 
Myrrbol,  801 
Myrsine  africana,  964 
Myrtle-flag,  256 
Myrtle-grass,  256 
Myrtle-sedge,  256 
Myrtle  wax.  311 
Myrtol,   1576 
Myrtus,  1576 
Myrtus  acrls,  1575 
Myrtus  caryophyllnta.   145ft 
Myrtus  chekcn.   14*3 
Myrtus   communis,  1570 
Myrtus  Jambos.  1685 
Myrtus   plmenta,  961 
Myrtus  tobasco,  962 
Mytilotoxlne,   1573 


N 


Nairn  lus.  1576 

Nabalus  albus,    1576 

Nabelkraut,  1464 

Nachtkerze.    1684 

Nackte  arallenwurzel,   1394 

Naftalan,    1576 

Naftalina.   802 

Naftol,  236 

N&geleio,  301 

Nag-kassar,  1571! 

Nance  bark,   1576 

Napelline.   87 

NaphtaKme,  802 

Naphtalln,  802 

Naphtaline,  802 

Naphtalinum,  802 

Naphte  acgtlque,  100 

Naphte  de  petrole,  230 

Naphtenes,   1608 

Naphtha  aceti,  100 

Naphtha-ethylene,  1451 

Naphtha  vitrioll,  97 

Naphthalan,  1576 

Naphthalene,  20,  802,  967 

Naphthalene  sulphonic  acid,   236 

Naphthalene  tetrachloride,  20 

Naphthalenum,   802 

Naphthalin,   802 

Naphthalin  iodoform.  1810 

Naphthalinated  cotton   (note), 

598 
Naphthaline,   802 
Naphthalol,   1413 
Naphthlonic  acid,   1577 


Naphthol,  236 

Naphthol   bismuth,  1416 

Naphthol  paste,  Lassar's,  1806 

Naphthol  sodium,   1651 

Naphthol  sulphoriclnate,   1665 

Naphtholum,  236 

Naphthosalol,   1413 

Naphthylamine  acetate  test  solu- 
tion, 1710 

Naphthylaminsulfonic  acid,  1577 

Naphtol,  236 

Naples  yellow,  1577 

Narceina,  897 

Narceine,  897 

Narcelne  sodium,   1392 

Narcisse  des  pr£s,    1577 

Narcissus,  1577 

Narcissus  pseudonarcissus,  1577 

Narcotile,   1577 

Narcotina,  897 

Narcotine,  897 

Narcotine  methylamide,  898 

Nurd.   1577 

Nardostachys  jatamausi,  1577 

Nardus.  1577 

Xardus  celtlca,    1577 

Nardus  indlca,    1577 

Nardus  montana,   1577 

Naregamia,  1577 

Naregamla   alata,    1577 

Naregamine.    1577 

Nargol,   1577,   1688 

Narrow-leaved  apple  tree   (note), 
683 

Narlhex  aB6afu.-tlda,    207 

Nasroi,    1577 

Nasturtium.  l.'.TT 

Nasturtium  officinale.    1577 

Nasturtium  paluBtre,    15T7 

Natal  aloes,  114 

Nataloln,   115 

Native   black  oxide  of  iron,   .Mi'. 

Native  oil   of   laurel.    1618 

Native  oil  raa,   1618 

Native  Boda,  1 1 

Native  sulphur.   1204 

Natrium,  1160 

Natriuniaretat.   1126 

Natrium   acetleum.    1120 

Nat  riumalkoliola  Homing,   738 

Natrlumarsciiiit.    11J7 

Natrium   arsenicum,   1127 

Natrium  arsenicum    exelccatnm, 
1128 

Natriumbenzoat.    1TJS 

Natrium  bencolcum,    Ill's 

Natrium  blcarbonat,  ll'.'n 

Natriumblrarboiiutpiist  lllen,    1302 

Natrium  blcarbonlcam,  1129 

Natrium  bisulllt,   1131 

Natrium  biaulfuroeum,    1181 

Natrium   bromatum,   1 1 .':.""» 

Natriumbromld,  1 185 

Natrium   carbonicum   acidulum, 
1129 

Natrium   carbonicum  crudum,   1136 

Natrium  carbonicum    slc<  nn.    1140 

Natrium  causticum.   1 1 4 . > 

Natriumchlorat.    1141 

Natrium  chloratum,    1142 

Natrium  chloricum,    1141 

Natriumchlorid.    1142 

Natrlumcitrat,   1144 

Natrium  cltricum,   1144 

Natrlumethylatlosung,   738 

Natriumferricltro-phosphat,   509 

Natriumgoldchlorid,  219 

Natrium  hydricum,   1145 

Natrium  hydricum  solutum,  738 

Natrium  hypophosphorosum,    1146 

Natrium  jodatum,  1148 

Natriumjodld,  1148 

Natriumnltrat,  1149 

Natrium  nitrlcum,  1149 

Natrlumphosphat,   1151 

Natrium  phosphorlcum,  1151 


Natrium  phosphorlcum  efferves- 

cens,  1153 
Natrium  phosphoricum    exsiccatum, 

1153 
Natriumpyrophosphat,  1154 
Natrium  pyrophosphoricum,  1154 
Natriumsalicylat,  1154 
Natrium  salicylicum,  1154 
Natriumsulfat,  1156 
Natriumsulfit,  1157 
Natrium  sulfuricum,   1156 
Natrium  sulfuricum  effervescens, 

1157 
Natrium  sulfurosum,   1157 
Natriumthiosulfat.   1158 
Natrium  thiosulfuricum,    1158 
Natro-kali   tartaricum,    1000 
Natron,  1136,  1145 
Natronlauge,  738 
Natronmetall,  1160 
Natronpastillen,   1302 
Natrum  blboraclcum,   1132 
Natrum   biboricum.    1132 
Natrum   hyposulfurosum.  1158 
Natrum  ■ubaulfuroaum,   1158 
Natterwurz,    1417 
Nau  yeung  fa.  1183 
Nauclea   gamble.   574 
Navel  orange,   217 
Navelwort,  1464 
Neafs-foot  oil,  1590 
Nectandra,    1409 
Nectandrn  puchury -major,    1013 
Nectandra  rodoei,  1409 

Midr.-r   cortex.  1409 
Nectandrlne,   1410 
Nectar,   773 

"tt.    1330 
Neft  fit,   1440 

Negrito  palm,  1013 
Nelken&l,  B 
Nelkenpfeffer,  961 
NelkenpfefferOl,  865 
Nelkenpfel  i  182 

Neodermln,   1494 
Neodymlum 

accharln,   . 
Neotoma,   15'  l 

Nepaul  ai 

Nepaul  286 

Nepaul  cardamom   (note),  299 

Nepeta  catarla,  i  185 

Nepeta  L508 

Nephi  210 

NepodtD,   1685 

Neretou,    16 

Nerlln,   1678 

Nerlodoi  e  i 

Nerlodorln.   1578 

Nerlum,  1 577 

Neriiini  antldysentericum,  ioii'.i 

Nerlum  oleander,  ir>77 

Nero  di  oaaa,  -j:t2 

NY-roii  blgarade,   1590 

Neroll.oll  of,  1590 

Ne>oll  rdtale,  1590 

Nerolin.   1590 

Nervocldine,   1501,   1578 

Nessler's  reagent,    1710 

Nessler's  reagent  for  wine   (note). 

1345 
Nessler's  solution,  1731 
Neugewiirz,  961 
Neurldlne,  1022 
Neurlne,   1548.   1622 
Neurodln,   1578 
Neurolaena,  1578 
Neurolaena  lobata.  1578 
Neutral  bodies,   oils   containing, 

817 
Neutral   bodies,  oxides,  etc.,  In 

volatile  oils,  812 
Neutral   lard,  94 
Neutral  lead  chromate,  1448 
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Neutral  mercuric  salicylate,  1565 

Neutral  mixture   (note),  732 

Neutralizing  cordial,  1816 

New  Caledonian  gamboge,  272 

New  Granada  rhatauy    (note),  685 

New  Guinea  nutmeg,  798 

New  Holland  nutmeg   (note),   797 

New  Jersey  tea,  1438 

New  orthoform,   1598 

New  sidonal,  1626 

New  South  Wales  manna    (note), 

764 
Nga,  1399 

Ngai  camphor  (note),  276 
Ngai-feu    (note),  276 
Ngai-p'ien   (note),  276 
Nicaragua  wood,  1420 
Niccoli  carbonas,  1579 
Niccoli  chloridum,  1579 
Niccoli  sulphas,   1579 
Niccolum,   1578 
Nickel,  1578 
Nickel  arsenide,   1579 
Nickel  carbonate,   1579 
Nickel  carbonyl,   1579 
Nickel  chloride,  1579 
Nickelchloriir,   1579 
Nickelkarbonat,  1579 
Nickel  kohlenoxyd,  1579 
Nickel  sulphate,   1579 
Niconline,   1632 
Nicotei'ne,   1630 
Nicotelline,  1680 
Nicotia,  1679 
NIcotiana  bigelovii,  1679 
Nicotiana  frutleosa,  1078 
Nicotiana  persica,  1679 
Nicotiana  quadrivalvis,  1678 
Nicotiana  rustica,   1678,   1679 

(note) 
Nicotiana  tabacum,  1678 
Nicotlanin,   1679 
Nicotidine,   1679 
Nicotina,   1679 
Nicotinae  salicylas,  1579 
Nicotine,  1679 
Nicotine  salicylate.   1579 
Nicotinic  acid.  1679 
Nieswurzeltinktur,   1290 
Nigella,  1579 
Nigella  sativa,  1579 
Nigelline,   1579 
Nigger-head,  1476 
Night-blooming  cereus,    1424 
Nigrosin,  1388 
Nigrosin  ink,  1388 
Nihil  album,  1355 
Nilgri  nettle,    1088 
Nirmali,   1002 
Nirvanin,   1579 
Nitras  argenticus.  188 
Nitras  argenticus  fusus,  190 
Nitras  kalicus,    1010 
Nitras  plumbicus.  'J?:! 
Nitras  potassicus.  1010 
Nitras  sodicus,   1149 
Nitrate  de  Chili,    1149 
Nitrate  de  plomb.  973 
Nitrate  de  potasso.    1010 
Nitrate  de  soude,   1149 
Nitrate  de  strychnine.    1195 
Nitrate  of  lead,   973 
Nitrate  of  potash.   1010 
Nitrate  of  silver,   188 
Nitrate  of  silver  and  potassium, 

192 
Nitrate  of  silver,   fused,   190 
Nitrate  of  soda,  1149 
Nitrate  of  strontium.    1187 
Nitrate  of  strychnine,  1195 
Nitrated  alcohols.    1580 
Nitrates,  tests  for.  1737 
Nitrato  argentico    cristallzado.    188 
Nitrato  argentico  fundido.   190 
Nitrato  argentico  mltlgado.   192 
Nitrato  basico  di  bismuto,  242 


Nitrato  blsmutlco,  242 
Nitrato  de  plata,  188 
Nitrato  de  plomo,  973 
Nitrato  di  argento  cristallizzato, 

188 
Nitrato  di  argento  fuso,  190 
Nitrato  di  argento  fuso  con 

nitrato  di  potassio,   192 
Nitrato  di  piombo,    973 
Nitrato  di  potassio,  1010 
Nitrato  di  sodio,   1149 
Nitrato  di  stricnlna,   1195 
Nitrato  plumbico,    973 
Nitrato  potasico,    1010 
Nitre,  1010 

Nitre-beds,  artificial,  1011 
Nitre  cubique,  1149 
Nitre  lunaire,   188 
Nitre  prismatique,  1010 
Nitric  acid,   49,  1710,   1730 
Nitric  acid,   diluted,   54,   1730 
Nitric  acid,  fuming,  1710,  1730 
Nitric  acid,  monohydratod,  49 
Nitric  acid,  ointment  of,  1314 
Nitric  acid   solutions,    table   of 

specific  gravity,  50 
Nitric  ether,   1168 
Nitrite  de  soude,   1149 
Nitrite  of  amyl,   139 
Nitrite  of  potassium,  1620 
Nitrite  of  soda,   1149 
Nitrite  of  sodium,  1149 
Nitrites,   tests  for,   1737 
Nitrito  de  amilo,   139 
Nitrobenzene,   830    (note),   1580 
Nitrobenzol    (note),    830 
Nitrobenzole,   1580 
Nitroferrocyanic  acid,  1651 
Nitrogen  dioxide,  estimation  of, 

1727 
Nitrogen  monoxide,  1581 
Nitroglycerin,  1170,   1580 
Nitroglyceringeist,    1175 
Nitroglycerin,  pills  of,  1808 
Nitroglycerin,   spirit  of,  1175 
Nitroglycerin,   tablets  of,   1237 
Nitrohydrochlorlc  acid,  55 
Nitrohydrochloric   acid,   diluted,   56 
Nltromuriatic  acid,   55 
Nitromuriatic  acid,  diluted,  56 
Nitro-murlatic  oxide  of  antimony, 

1621 
Nitropentane,   140 
Nitrophenic  acid,  1614 
Nitrophenol,   10 
Nitro-propiol,  1582 
Nitrous  acid,    52 
Nitrous  ether,  spirit  of,   1165 
Nitrous  oxide,  1581 
Nitrous  oxide  water,  1582 
Nitrous  powder,  1013 
Nitrum  cubicum,  1149 
Nitrum  depuratum,   1010 
Nitta  tree,   1605 
Njimo  wood,   1582 
N-methyl-benzoyltetra-methyl-y- 

oxypiperidincarboxylicmethyl- 

ester,  1482 
N-methyl-vlnyl-diacetone-alkamine 

hydrochloride,   1485 
Noce  moscata,  797 
Noce  vomica,  803 
Noctilucine,   1582 
Noir  animal  pulv£rise\  292 
Noir  d'os,  292 
Noix  d'arec,  1395 
Noix  de  cola,  1541 
Noix  de  gourou,   1541 
Noix  de  sassafras,  1613 
Noix  di  galla.  572 
Noix  muscade.  797 
Noix  vomique,  803 
Nombril  de  V£nus,  1464 
Non-drying  oils,  806 
Nonoses,   1072 
Nopal,   375 


Nopalea  coccinelllfera,   875 

Nordhausen  fuming  sulphuric  acid, 
70 

Normal  hydrochloric  acid  volu- 
metric solution,  1717 

Normal  mercuric  sulphate,  1566 

Normal  potassium  hydroxide    volu- 
metric solution,  1719 

Normal  potassium  tartrate,  1017 

Normal  salt  solution,  1144 

Normal  sodium  hydroxide  volu- 
metric solution,  1723 

Normal  sulphuric    acid   volumetric 
solution,  1724 

Normal  volumetric  solution,  1715 

Normalin,   1582 

Northern  prickly  ash.   1346 

Northern  senega,   1108 

Norway  pine,  1243 

Norway  spruce,  966 

Nosophen,   1582 

Nuces  colse,  1541 

Nucin,   1536,   1629 

Nucitannln   (note),  1535 

Nucite,   1536 

Nucleic  acid,  1583 

Nuclein,  1582 

Nuclein  silver,  1577 

Nuez  moscada,  797 

Nuez  vomica,   803 

Nunnari,  610 

Nuphar  luteum,  1583 

Nuphar-tannlc  acid,  1583 

Nutgall,  572 

Nutgall  ointment,    1309 

Nutgall,  tincture   of,    1267 

Nutmeg,  797,   861 

Nutmeg  butter,  798 

Nutmeg,  essence  of.  1178 

Nutmeg  flower,  1579 

Nutmeg,  oil  of,   861 

Nutmeg,  spirit  of,  1178 

Nut  pine,   879,   1243 

Nutrin,   1583 

Nutrincreosote,  1465 

Nutrose,   1650 

Nuts,  call,  1429 

Nutta  tree,  1605 

Nux  moschata,   797 

Nux  vomica,  803.  1191 

Nux  vomica,   assay  of,   805 

Nux  vomica,  extract  of,  482 

Nux  vomica,   fluidextract  of,   550 

Nux  vomica,  tincture  of,  1278 

Nymph»a,  1583 

Nymphsea  alba,  1583 

Nymphsea  lutea,   1583 

Nymphsea  odorata,   1583 

Nymphsea  tannic  acid,  1583 

Nyssa,  1583 

Nyssa  aquatica,    1583 

Nyssa  uniflora,   1583 

o 

Oak,  black,  1034 

Oak  manna  (note),  763 

Oak,  red,  1034 

Oak,  Spanish,  1034 

Oak,  white.  1034 

Oakum,   1550 

Oatmeal,  1583 

Oatmeal  gruel.  1584 

Obier,  1333 

Obsidian,   1624 

Ochres,  1584 

Ochrosla  borbonica.   1572 

Ochsengalle.   489 

Ochsen  klauenfett,    1590 

Ocimum.  1584 

Ocimum  basilicum,  1584 

Ocimum  gratissimum,    1250 

Ocimum  viride,   1250 

Ocotea  pichurim.  1613 

Ocotea  puchury-major.    1613 

Ocoten   puchury-mlnor,   1613 
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Oeotllla  wax   (note),  310 

Octoic  acid,  1674 

Octoses,  1072 

Ocuba.  311 

Ocuba  wax    (note),   797 

Ocull  cancrorum,  1464 

Oderminnig,  1372 

Odontodol,   1584 

Odorless  ichthyol,  1523 

Oelharze,  826 

Oelsaure,  56 

Oelsaures  kreosot,  1465 

Oelsaures  quecksilber,   822 

Oelsaures  veratrin,  823 

Oel-sodaselfe,   1087 

OelsQss,   586 

QSnanthe  crocata,  1584 

CEnanthe  fistulosa,   1584 

GDnantbe  phellandrium,  1584 

Omanthic  ether,  1343,  1382,  1490 

CKnanthin,   1584 

Q2nanthotoxln,    I 

OSnanthotoxine   (notei.   1520 

ffinoie  de  bulbe  de  colchique,   1336 

CEnoll  de  coca.  1336 

CEnolfi  d'lpScacuanba, 

CEnol£  de  quinine,   L8S9 

CEnoK1  de  quinquina    ferrugineux, 

1337 
CEnol(5  de  selgle  ergots,    l.*{.",7 
UCnolg  ferruglneux,    1 
CEnolSs.   1334 
OSnothera,  1584 
Oenothera  biennis,  1584 
CEpaln,   1397 
CEslpum,  90 
CEsypus,    1 
Off  grade  lard.  94 

nee   lime.    1 
Ohio  buckeye.    1870 
Oil,  acetone.   9 
Oil,  aniline    1888 
Oil,  animal.    182 
oil,  Belgium   walnut. 
Oil,  betel,    1418 
oil,  British  (note),  880 
oil.  carbolized,  1806 
Oil,  castor. 

on,  cotton  teed,  848 
on.  croton,  884 

Oil,  Dippel'l  animal.    1474 

oil,  dugong  (nott 
on.  ethereal,  827 

Oil,  flr,  124S 

Oil.  fusel.    108,    1174 

Oil.  grain.   104,   1174 

Oil.  iodized    (note  i,   008 

Oil,  jatropha,  1407 

OH.  kckune,    1585 

Oil,  kesso.  1828 

Oil,  kukul,    1585 

Oil,  larch   needle,    1248 

Oil.  lard.  826 

Oil.  linseed.  682 

Oil   nut,  1535 

Oil  of  absinthium.   1300 

Oil  of  achlllea,   1308 

Oil  of  ajowan.  301,    II 

Oil  of  akee.  1585 

Oil  of  aleurltes   triloba,    1585 

Oil  of  allspice,    865 

Oil  of  almond,   expressed.    881 

Oil  of  amber,   1378 

Oil  of  American  wormseed,   841 

Oil  of  anda,   1585 

Oil  of  angelica.  1386 

Oil   of  anise,   833 

Oil  of  anise   bark.   1585 

Oil  of  apricot  seeds,   832 

Oil  of  arnica    root,    196,    815 

Oil  of  asafetida,   209 

Oil  of  asarum  europaeum,  815 

Oil  of  azedarach,   1404 

Oil  of  bav,  1589 

Oil   of  ben.   1585 

Oil  of  benne,  832 


Oil  of  bergamot,  1586 

Oil  of  betula,   835 

Oil  of  Blsabol  myrrh,   801 

Oil  of  bitter  almond,   829    . 

Oil  of  bitter  almond,  artificial, 

229,  830    (note),    1580 

Oil  of  bitter   almond,    assay,    831 

Oil  of  bitter  almond,   synthetic, 

2211.  830 

Oil  of  bitter  orange.   219 

Oil  of  black  pepper,  825 

Oil  of  cade.  836 

Oil  of  cade  collodion,   S36 

Oil  of  cajuput,    836 

Oil  of  cajuput,  assay,  837 

Oil  of  calamus,    256 

Oil  of  camphor   (note),  274 

Oil  of  camphor,    Dryobalanops 

(note),  275 

Oil  of  camphor.  East  India  (note), 

274 

Oil  of  camphor.    Formosa    (notei, 

274 

Oil  of  camphor,    Japanese    (note), 

274 

Oil  of  Canada   fleabane,   844 

Oil  of  caraway. 

Oil  of  cardamom,  300 

Oil  of  casearllla.    80S 

Oil  of  cassia.    841 

oil  of  cassia    hark.    8 

Oil  of  cHssia   buds,   848 

Oil  of  cassia  leaves,  842 

Oil  of  cassia,    synthetic.    303 

Oil  of  caitor.   1484 

Oil  of  cedar.  H74 

oil  ,,f  Ceylon   cinnamon,   Ml 

Oil  of  chamomile 

oil  <>f  chonopodlum,  846 

Oil  of  Chinese   rlnnnmon.   Ml 

(Ml  of  ehione,    i: 

Oil  of  cinchona. 

Oil  of  cinnamon,  841 

on  of  cinnamon,  essay,  842 

Oil    of   cinnamon    leaf,   ,'iC.l    (note), 

Ml    (note) 
oil  of  dtronella,  1588 

on  of 

(loves. 

oil   of   cloves,    synthetic.    4.r.0 
<hi   of  coconut,  15S7 
<  hi    of   COgna<  .   1  1  79 

on  of  colaa,    1. 
on  of  coniuin.  898 
on  of  copaiba,  • 
:  copalra,  - 

Oil  of  coriander,   841 

on  of  cubeb,  411,  844 

on  ..f  cubebs,  mi 

Oil  of  cumin.    1468 

on  ol  ruaperla,  1 1  ''• 

Oil   of  cypress,    1587 

Oil   of  dill. 

Oil   of  do-gling,  1587 

Oil  of  ergot,  4  19 

Oil  of  erigeron,   844,   1479 

Oil  of  eucalyptus,  845 

Oil  of  eucalyptus,   assay   for,   845 

Oil  of  eucalyptus   globulus,   845 

Oil  of  eulachon,   15*7 

Oil  of  euphorbia.    15SR 

Oil  of  fennel,  509,  846 

Oil  of  fern,  828 

Oil  of  flreweed,  844 

Oil  of  flaxseed,   852 

Oil  of  fleabane,  844 

Oil  of  galbanum,  572 

Oil  of  garlic,  1375 

Oil  of  gaultheria,   03,   840 

Oil  of  gaultheria.  synthetic,  778 

Oil  of  German    chamomile,    772 

Oil  of  ginger,  1363 

Oil  of  grlndella,  601 

Oil  of  gynocardla,  1588 

Oil  of  hedeoma,  849 

Oil  of  kemlock,  1429 


Oil  of  hops,  617 

Oil  of  horseradish,    195 

Oil  of  hyoscyamus,   compound, 

1806 
Oil  of  Indian  grass,  1588 
Oil  of  jasmine,  1588 
Oil  of  juniper,  849,  1536 
Oil  of  juniper  berries,   S49 
Oil  of  juniper  tar,  836 
Oil  of  kuromoji,  15S9 
Oil  of  laurel,  native.  1013 
Oil  of  lavender,   S50 
Oil  of  lavender  flowers.  850 
Oil  of  lemon,  693,  851 
Oil  of  lemon,  assay  of.  851 
Oil  of  lemon-grass,   1588 
Oil  of  lettuce,   688 
Oil  of  linseed   (note),  693 
Oil  of  mace,  798 
Oil  of  maize,  1589 
Oil  of  massoy,  305 
Oil  of  mastic,   771 
OH  of  matricaria.  772 
oil   of   Mexican  llgnaloes.  1588 
Oil  of  mezereum,   7S1 
Oil  of  mlaoull,  837 
Oil  of  mlrbane,   1580 
Oil  of  monarda,   1571 
Oil  of  mustard,  .S70.  1121 
Oil  of  mustard   seed    (note).    1125 
Oil   of   mustard,  volatile,   870 
Oil  of  myrcla.   1588 
Oil  of  myrlsticn,   881 
oil   of  myrrh.   801 
Oil   of  neat's  foot.   1590 
Oil  of  neroll,  218,    1880 
oil  of  nikkei.   861 
(HI   of   nutmeg.   801 
Oil    of   DUtmeg,   concrete.   798 
Oil    of    DUtmeg,    expressed.    79K 

oil  of  orange,  219 

Oil  of  orange  flowers.  218,    1680 

oil  of  orange  peel,  88  1 

on  of  origanum,  888,  1598 

Oil    of   orris.    1597 
Oil    of    palm,    1591 

on  of  palmaroea,  11 

Oil    of    parsley    seed.    1898 

oil  of  partridge  berry,  B46 

oil  of  patchouli,    1591 

on  of  peach  kernels,  882,  1605 

on  of  peach  seeds,  882 

Oil    of   peanuts,    15(10 

mi  of  pennyroyal,  849,  1568 

oil  of  peppermint,  868 

oil  of  peppermint,  essay  of,  854 

oil   of   Peru   balsam.  222 

oil  of  petit   graio  cltronnier,   1890 

Oil   of   pilocarpus.   949 

on  of  pbnenta,  810,  866,  962 

on  of  pimento,  *<;:> 

i  el    ol   pimento,   assay  of.   SCO 

oil  of  pine,  soo 

Oil   of   poley.    1503 

OH  of  poppy,   888 

Oil   of   pumpkin   seed    (note),   918 

Oil   of   red    cedar,    1587 

Oil  of  rhodium    (note),    *71 

Oil  of  rose.  H70 

Oil  of  rose,  assay  for,  871 

Oil   of  rose  geranium,   871 

Oil  of  rosemary,  872 

Oil  of  rosemary,  assay  of.  872 

Oil  of  rue,  Algerian,  1636 

Oil  of  ruta.  1685 

Oil  of  sabal,  1069 

Oil  of  sage,  1080 

Oil   of  sandalwood,  873 

Oil   of  santal,    873 

Oil  of  santal,  assay  of,  874 

OH  of  santonica,  1085 

Oil  of  sassafras,   875,   1097 

Oil  of  sassafras,  native,  1613 

Oil  of  sassafras,  synthetic,  1078 

Oil  of  savin,  873 

Oil  of  taw  palmetto,  1069 
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Oil  of  serpentaria,  1116 

Oil  of  sesame,  1591 

Oil  of  spearmint,  856 

Oil  of  spike,  850 

Oil  of  spiraea  ulmaria,    1435 

Oil  of  spruce,   142!) 

Oil  of  squill,   1103 

Oil  of  star  anise,  834,    1525 

Oil  of  sweet  almond,  831 

Oil  of  sweet  bay,  1546 

Oil  of  sweet  birch,  816,  835 

Oil  of  tar,  865,  967 

Oil  of  tar,  mixture  of,  1805 

Oil  of  teaberry,  846 

Oil  of  theobroma,  881 

Oil  of  thyme,   883 

Oil  of  thyme,   assay  of,   884 

Oil  of  tobacco,  1680 

Oil  of  tung  tree,  1585 

Oil  of  turpentine,   877,    1242,   1730 

Oil  of  turpentine,  emulsion  of,  447 

Oil  of  turpentine,  emulsion  of, 
stronger,  1793 

Oil  of  turpentine,  rectified,   881 

Oil  of  turtle,  1592 

Oil  of  valerian   (note),  1322 

Oil  of  vitriol,  68 

Oil  of  walnuts,  833 

Oil  of  white  cedar,  1676 

Oil  of  wine  camphor,  828 

Oil  of  wine,  concrete,  828 

Oil  of  wine,  heavy,  827 

Oil  of  wine,   light,  827 

Oil  of  wintergreen,  64,  846 

Oil  of  wintergreen,   artificial,   778 

Oil  of  wintergreen,  distillation 
of  (note),  847 

Oil  of  wintergreen,  synthetic,  778 

Oil  of  winter's  bark,  1696 

Oil  of  wood,   1592 

Oil  of  ylang  ylang,  1593 

Oil,  olive,  861 

Oil,  pear,  1382 

Oil,  phosphorated,  864 

Oil,  pine  cone,  1248 

Oil,  pine  needle,  1248 

Oil,  poppy  seed,  888,  913 

Oil,  simabolee,   1469 

Oil,  Spanish  walnut,  1585 

Oil-sugar,   1806 

Oil,  sweet,   861 

Oil,  tumenol,  1685 

Oil,  white,  1585 

Oil,  wood,  1585 

Oil,  zachun,   1405 

Oiled  paper  (note),  853 

Oils,  806 

Oils  containing  acids  and  esters, 
816 

Oils  containing  aldehydes  as 
characteristic  constituents,  816 

Oils  containing  ketones   as   char- 
acteristic  constituents,   816 

Oils  containing  mainly    alcohols 
and  their  esters,  815 

Oils  containing  mainly   terpenes 
and   sesquiterpines.    815 

Oils  containing  neutral  bodies, 
817 

Oils  containing  phenols  and  phenol 
ethers,   816 

Oils  containing  sulphur,  817 

Oils,  distilled,  811 

Oils,  effervescent    (note).    808 

Oils,  essential,  811 

Oils,  ethereal,  811 

Oils,  fixed.  806 

Oils,  infused,   1806 

Oils,  liquid  principle  of,  809 

Oils,  marine  animal,  807 

Oils,  recovery   from   resinifled   con- 
dition (note),  812 

Oils,  turpeneless  volatile,  812 

Oils,  vegetable  drying,  807 

Oils,  vegetable   non-drying,   806 

Oils,  volatile.    811 


Ointment,  1305 
Ointment,  aconitine,   1305 
Ointment,  alkaline    sulphur    (note), 

1318 
Ointment,  aristol   (note),  1252 
Ointment,  atropine,    1306 
Ointment,  belladonna,    1306 
Ointment,  blue,  1309,  1312 
Ointment,  boric  acid,  1305 
Ointment,  boric  acid,   Lister's,  25 
Ointment,  brown,  1820 
Ointment,  calamine,  1820 
Ointment,  camphor,  1820 
Ointment,  cantharides,    1307 
Ointment,  capsicum,  1307 
Ointment,  chrysarobin,    1308 
Ointment,  cocaine,   1308 
Ointment,  compound  mercury,   1312 
Ointment,  compound  resorcin,  1820 
Ointment,  compound  sulphur,  1820 
Ointment,  compound  tar,  1820 
Ointment,  conium,  1308 
Ointment,  creosote,  1308 
Ointment,  diachylon,  1308 
Ointment,  diluted   mercuric   nitrate, 

1314 
Ointment,  Ecky's  glycerin.  590 
Ointment,  eucalyptus,  1309 
Ointment,  gall,  1309 
Ointment,  gall  and  opium,  1309 
Ointment,  gallic  acid,  30 
Ointment,  hamamells,  1309 
Ointment,  iodine,    1315 
Ointment,  iodoform,    1316 
Ointment,  lead  acetate,   1316 
Ointment,  lead  carbonate,  1316 
Ointment,  lead  Iodide,  1317 
Ointment,  lead  subacetate,   1309 
Ointment,  mercurial,  1309 
Ointment,  mercuric  Iodide,  1312 
Ointment,  mercurous  oxide,  1315 
Ointment,  myrobalan,    1576 
Ointment,  myrobalan  and  opium 

1576 
Ointment,  nutgall,  1309 
Ointment  of  ammoniated   mercury, 

1312 
Ointment  of  benzoin,   95 
Ointment  of  calomel,  1315 
Ointment  of  carbolic  acid,   1316 
Ointment  of  casein,   1593 
Ointment  of  cucumber,   1593 
Ointment  of  eleml,  1510 
Ointment  of  galls,  1309 
Ointment  of  glycerin  of  lead  sub- 
acetate,  314 
Ointment  of  lead    carbonate 

(note),  1304 
Ointment  of  lead  iodide  (note), 

1305 
Ointment  of  lime.  267 
Ointment  of  mercuric  nitrate, 

1312 
Ointment  of  nitric  acid,  1314 
Ointment  of  petroleum,  922 
Ointment  of  phenol.  1316 
Ointment  of  potassium   Iodide. 

1317 
Ointment  of  red   iodide  of  mer- 
cury, 1312 
Ointment  of  red   mercuric  oxide, 

1314 
Ointment  of  resin,  315 
Ointment  of  rose   water,    1305 
Ointment  of  salicylic  acid,   1305 
Ointment  of  subchloride   of  mer- 
cury. 1315 
Ointment  of  tannic  acid,   1305 
Ointment  of  white   lead.    1317 
Ointment   of  white  precipitate, 

1312 
Ointment  of  yellow  mercuric  oxide, 

1314 
Ointment  of  zinc,  1319 
Ointment  of  zinc    oxide,    1319 
Ointment  of  zinc  stearate,  1319 


Ointment,  paraffin,  1316 
Ointment,  pyrogallic   acid    (note), 

1308 
Ointment,  red  precipitate,  1314 
Ointment,  spermaceti,   1307 
Ointment,  stavesacre,    3  317 
Ointment,  stramonium,  1317 
Ointment,  sulphur,  1318 
Ointment,  sulphur  iodide,  1318 
Ointment,  veratrine,   1318 
Ointment,  vesicating    ammoniacal, 

173 
Ointment,  white  precipitate,   1312 
Ointment,  zinc,   1319 
Ointment,   zinc  oleate,  1318 
Ointments,  1304 
Okra,  1516 
Old  field  pine,  1243 
Old  fustic,  1499 
Olea,  806 

Olea  astherea,  811 
Olea  aetherea  sine  terpeno,  812 
Olea  destillata,    811 
Olea  europaea,  861 
Olea  fixa,  806 
Olea  fragrans,  1670 
Olea  infusa,  1806 
Olea  volatllia,  811 
Oleander,  1577 
Oleandrin,   1578 
Oleandrine,  1578 
Oleata,  820 
Oleate,  820 

Oleate  d'atropine,  821 
Oleate  de  cocaine,   822 
Oleate  de  mercure,  822 
Oleate  de  quinine,  823 
Oleate  de  veratrine,  823 
Oleate,  ferric   (note),  821 
Oleate,  ferrous    (note),   821 
Oleate  of  aconitine,  1806 
Oleate  of  aluminum    (note),   821 
Oleate  of  atropine,  821 
Oleate  of  bismuth   (note),  821 
Oleate  of  cocaine,  822 
Oleate  of  copper  (note),  821 
Oleate  of  mercury,  822 
Oleate  of  morphine,    823 
Oleate  of  quinine,  823 
Oleate  of  veratrine,  823 
Oleate  of  zinc,  1356   (note), 

1806 
Oleates,  820 

Oleatum  aconitinae,  1806 
Oleatum  atropinse,  821 
Oleatum  cocainae,  822 
Oleatum  hydrargyri,   822 
Oleatum  quininae,  823 
Oleatum  veratrinae,  823 
Oleatum  zlnci,  1356  (note),  1806 
Oleic  acid,  56,  853,   1088 
Olein,  797   (note),  809,  1087 
Olein  of  cod  liver  oil,  861 
Oleinsaure,  56 
Olelte,   1652 
Oleo-balsam,  220 
Oleo-balsamic  mixture,  1805 
Oleokreosot,  1465 
Oleoresin  of  ailanthus,   1372 
Oleoresln  of  aspidium,   823 
Oleoresin  of  capsicum,   824 
Oleoresin  of  cubeb,   824 
Oleoresin  of  ginger,    825 
Oleoresin  of  iris,   1533 
Oleoresin  of  lupulln,  825 
Oleoresin  of  pepper,   825 
Oleoreslna  aspldii,   823 
Oleoresina  capslcl,  824 
Oleoresina  cubebae,  824 
Oleoresina  fllicis.   823 
Oleoresina  lupulinl,  825 
Oleoresina  piperis,  825 
Oleoresina  ziugiberia,    825 
Oleoresinae,   826 
016or£slne  de  capslque,  824 
Oleo-reslne  de  copahu,  397 
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Oleoresine  de  eub€be,   824 
Oleoresine  de  gingembre,   825 
Oleoresine  de  lupuline,  825 
Oleoresine  de  poivre  noir,  825 
01eo-r<5sin«s,   826 
Oleoresins,  826 
Oleosacchara,  1806 
Oleosaccharates.  820 
Oleo-saccharures.    1074 
Oleo-stearate  of  zinc,  1822 
Oleum  abslnthii,  1366 
Oleum  adipis.  826 
Oleum  anhereum,  827 
Oleum  ajowan,  1585 
Oleum  amomi,  865 
Oleum  amygdalae,  831 
Oleum  amygdalae  amarae.   829 
Oleum  amygdala;  dulcls,  831 
Oleum  amygdalae  expressum,   831 
Oleum  amygdalae  volatile,   820 
Oleum  amygdalarum,  831 
Oleum  amygdalarum   anhereum, 

829 
Oleum  amygdalarum    sethereum 

artlflciale,  229 
Oleum  amygdalarum  aetbereum 

sine  acido  prussico,  229 
Oleum  amygdalarum   amararum 

aetbereum,  829 
Oleum  andropogon   cltrati,   1589 
Oleum  andropogon  nardl,  1586 
Oleum  anethl,  889 
Oleum  anlsl.  833 
Oleum  anonae,  1593 
Oleum  antbemidl6,   834 
C)leum  anthos,  872 
Oleum  aracbls,  1506 
Oleum  aurantll  corticis.  219,   BS4I 
Oleum  aurantll  florum.   ir.no 
Oleum  aurantiorum,    ! 
Oleum   baceae  Junlperl,  849 
Oleum   hadianl.   H34 
Olenm  balsam!  copaiva 
Oleum  bergamil,  1586 
Oleum   bergamottae,    1586 
Oleum  betulae,   886 
Oleum  betulae  1< 
Oleum  betulae  volatile,   835 
Oleum  bubulum,  1590 
Oleum  cacao,  881 
Oleum  cadlnum,  836 
Oleum  cajeputl.    836 
Oleum  camphorae    (note),   274 
Oleum  carbolatum,   1806 
Oleum  carl,  838 
Oleum  carul,   838 
Oleum  carvi,  838 
Oleum  caryopbylll.    839 
Oleum   caryophyllorum.    -4 r. < 
Oleum  chaenocetl.    1587 
Oleum  chamomile   Komanae,  834 
Oleum  chenopodll.  841 
Oleum  clnereum.  Kill 
Oleum  cinnamomi,  841 
Oleum  cinnamomi  cassis?,  841 
Oleum  cltrl,  851 
Oleum  cocois.   1587 
Oleum  cocos,   1587 
Oleum  concretum  e  semlne  theo- 

bromae  cacao,  881 
Oleum  copalbse,  843 
Oleum  coriandrl.   843 
Oleum  cornu  cervl,   1474 
Oleum  crotonis,   884 
Oleum  cubebae,  844 
Oleum  cubebarum,  844 
Oleum  e  semlne  rlclni,   866 
Oleum  erlgerontis,  844 
Oleum  erlgerontis   canadensis,    844, 

1479 
Oleum  eucalypti,    845 
Oleum  fllicis  marls.   823 
Oleum  foeniculi,   846 
Oleum  fruetus  juniper!,  849 
Oleum  gaultherlae,  846 
Oleum  gossypii,    848 


Oleum  gossypii  seminis.  S4S 
Oleum  graminis  citrati,  1589 
Oleum  gynocardiae,  1588 
Oleum  hedeomae,   849 
Oleum  bepatis  morrhuse,  856 
Oleum  hyoscyami   compositum, 

1806 
Oleum  hyperlci,   1521 
Oleum  illicii,  834 
Oleum  jecoris  aselli.  856 
Oleum  junlperl,  849 
Oleum  juniperi  empyreumaticum, 

836 
Oleum  lavandulae,  850 
Oleum   lavandulae  florum,  850 
Oleum  ligni  santali.  873 
(ileum  limonis.  851 
Oleum   limonum.  851 
Oleum  lini,  852 
Oleum   lini  sulfuratum.   1406 
Oleum  macidis,  861 
Oleum  menthae  piperita?,  853 
Oleum   menthae  viridis,  856 
Oleum  morrhuae.   868 
oleum  myrciae,  1589 
Oleum   myrlsticae,  861 
Oleum   myrlsticae  aetbereum,   861 
Oleum  myristicae  expressum,   798 
Oleum  naphae,   1590 
Oleum   nigrum,    1438 
Oleum  olivii".  m;i 
Oleum  ollvarum.    661 
Oleum   palm.T  christi,  866 
Oleum   pedum  taurl,  1690 
Oleum   petne.   1607 
Oleum   phosphoratuni. 
Oleum    pieis  liqulda-.    B 

oleum  plmeote,  999 

Oleum    plni.    M6 

Oleum    plni    pumlllonis.    1406 

Oleum   rlcinl.  666 

Oleum    nirls   niarini.    ST'.! 

oleum    ros:e.    HTO 

i   rosarum,  870 
Oleum    rosmarini,    BT2, 
oleum    niHcl,    1414 
oleum    sabliue.    ST.''. 
oleum   suiiiHli.   st:; 
oleum  santali  flavl.  - 
Oleum  sassafras 
Oleum  sesaml,  1691 
oleum   slnapls,   STO 
Oleum    slnapls   a'thereum.    N76 
Oleum  llnapil    volatile.    870 
Oleum   lucctul    rectllicatum,    1378 
oleum   sulphuratum,   140fl 
oleum   tabaci.   1690 
Oleum   turiarl    per   dcliquim 
(tleum   templlnum,    L496 
oleum  tereblnthlna,  stt 
Oleum   tereblntblnae  reel  Kleatum, 

,ssi 
Oleum  iheobrom.T.  B81 
Oleum  theobromatis.   881 
oleum   thvml.   989 
Oleum   tlglii.  884 
Oleum    ammo,   1  .">*K5 
Oleum   Valerianae  (note).  1322 
Oleum  vini,   827 
Ollban,  1593 
Ollbanoresln,   1594 
Ollbanum.   1593 
Olio  di  crotontlgllo,  884 
Olio  dl   fegato  di  merluzzo,  856 
Olio  dl  limone,  851 
Olio  dl   lino,  852 
Olio  dl  mandorle   dolcl,   831 
Olio  dl  olive,   861 
Olio  dl   riclno,  866 
Olios,   806 
Olive  oil,  861.  1730 
Olive  oil  group,  806 
Olive  oil  soda  soap,  1090 
OlivenSl.  861 
Oliver  bark.   1594 
Oliver  bark,  tincture  of,  1594 


Oliveri  cortex,  1594 
"  Olivile,  862 
Olutkombul,  1365 
Omphalea,  1594 
Omphalea  megacarpa,  1594 
Onage,  1188 
Onagre,   1584 
Onaye,  1188 
Ongoozeh,  207 
Onguent  basilicum,   315 
Onguent  blanc  de  rhazes,  1317 
Onguent  citrin,  1312 
Onguent  de  cantbarides,  1307 
Onguent  de  staphisaigre,   1817 
Onguent  diachylon,  1308 
Onguent  mercuriel   double,  1309 
Onguent  napolitain,   1309 
Onguents.   1804 
Onion,   1594 
Onocorin.    1695 
Onocol,    16 
Ononin,   lo!»5 
Ononis,  1695 
Ononis  spinosa,  1595 
Oomra   whatti  gum    (note),  4 
Opaque  bdellium,  1409 
Open  hearth   process.   515 
Operculina  turpothum.    1< 
Ophelia  alata   (note),  321 
Ophelia  angustlfolla    (note).   321 
Ophelia   chiratu.   3'Jl 
Ophellc  acid,  321 
Ophloxylln.    1595 
Ophloxylon,  1  595 
Ophloxylon   serpent  inum,     1595 
Ophthalmic  spirit,  1813 
Oplanlc  acid,  841,  S98 
Oplaolne,  999 
Opianyl.   8941 
Opiated   Miup    of    lactucarium 

(note).    lL'.'in 
opii  pulvls,    887 
Oplo,  888 
Oplonln,  902 
Opium,  786,  888 
opium,  ammoniatcd  tincture  of, 

1280 
Opium  and  camphor,  pills  of,  1S08 
opium  and  gall  ointment,    I 
Opium    and    lead,   pills  of,   1808 
Opium,  aromatic    powder   of   chalk 

with,  10241 
Opium,  aromatic  powder  of,  with 

chalk,  1809 

<  ipliim.  MMJ    of.   908 
Opium,  assay   of,    Baulbb'i    method 
i  note),  906 

Opium,  assay   of,    Steven's   method 

i  note),  906 

Opium   bases,   color  reactions  of 

more  Important,  901 
Opium   cakes.   890 
Opium,  camphorated     tincture     of, 

1281 
Opium,  commercial  history,  8K0 
Opium,  compound   powder  of,    1027 
Opium,  confection  of   (note),  392 
Opium  denarcotisatum,    910 
Opium  deodoratum,   910 
Opium,  deodorized,   910 
Oplum-esslg,   12 
Opium,  extract  of,  483 
Oplumextrakt,  483 
Opium,  granulated,   911 
Opium  granulatum,  911 
Opiumllniment,  697 
Opium,  liniment  of,  097 
Opium,  liniment  of,  compound,  179S 
Opium,  liquid  extract  of,  485 
Opium  lozenges    (note),   1301 
Opium  of  Amasia    (note),  891 
Opium  of  Angora    (note),    892 
Opium  of  Balukhlssar    (note),    891 
Opium  of  Cataya   (note),  891 
Opium  of  Cigusti    (note),   892 
Opium  of  Engiri  (note),  8»2 
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Opium  of  G6v6    (note),    891 

Opium  of  G6we  (note),  891 

Opium  of  Kara-hissar    (note),   892 

Opium  of  Kutchina   (note),  891 

Opium  of  Magnesia   (note),  891 

Opium  of  Malatia    (note),  891 

Opium  of  Salonica   (note),  891 

Opium  of  Taushan    (note),   891 

Opium  of  Taushanly    (note),    891 

Opiumpastillen,  1300 

Opiumpfiaster,  441 

Opiumpillen,  959 

Opium,  pills  of,  959 

Opium  plaster,   441 

Opium  poisoning,   treatment  of, 
909 

Opium,  powder  of  ipecac  and,  102G 

Opium,  powdered,  887 

Opiumpulver,  888 

Opium  smoking    (note),   893 

Opium,  tests  for,  906 

Opium  thebaicum,  890 

Opium,  tincture   of.    1278 

Opium,  tincture   of  deodorized, 
1281 

Opium,  tincture  of  ipecac  aud,  1272 

Opium,  troches  of  glytyrrb.Ua  and, 
1300 

Opium,  vinegar  of,  12 

Opium,  wine  of,  1338 

Opobalsamum.   140."> 

Opodeldoc,  698,  1798 

Opodeldoc,  solid,   1C92 

Opoidia  galbanifera,   571 

Opopanax,  1595 

Opopanax  bispidum,    1595 

Opopanax  opopanax,  1595 

Oppio.  888 

Optical  rotation    of   organic   sub- 
stances, determination  of,  1728 

Opuntia,  1595 

Opuntia  cochinillifera,    375 

Opuntia  ficus  indica   (note),  376 

Opuntia  opuntia,   1595 

Opuntia  vulgaris,   1595 

Or,  220 

Or  blanc,   1617 

Orange  berries,  218 

Orange,  compound  elixir  of,  1821 

Orange,  compound  spirit   of,   1173 

Orange,  compound  wine  of,  1821 

Orange,  confection  of   (note),  392 

Orange  essence,   1497 

Orange  flower  water,  174 

Orange  flower  water,  stronger,  175 

Orange  flower  water,  triple,  175 

Orange  flowers,    218 

Orange  flowers,    oil   of,    1590 

Orange  flowers,  syrup  of,  1220 

Orange,  mandarin,   '-'17 

Orange  mineral,  1595 

Orange,  navel,  217 

Orange  peel,  bitter,   216 

Orange  peel,  compound   infusion  of, 
652 

Orange  peel,  Indian,  216 

Orange  peel,  infusion  of,  652 

Orange  peel,  oil  of,  834 

Orange  peel,  sweet,  217 

Orange  red,  1595 

Orange  root,   642 

Orange,  spirit  of,   835 

Orange,  syrup  of,  1220 

Orange,  tincture  of,  1254 

Orange-wine,  1335 

Orange,  wine  of,  1821 

Orangenbliithenwasser,  174 

Orangenschalensirup,  1220 

Orcanette,   1374 

Orcein,  1552 

Orchil,  1552 

Orchil  extract,  1552 

Orchilla  weed,  1552 

Orcin,   1595 

Orcinol,  980 

Ordeal  bean  of  Calabar,  937 


Ordeal  bean  of  Madagascar,   1667 

Oregon  grape,  236 

Oregon  grape  root,  236 

Orellana,   1390 

Orellin,  1390 

Orenburg  gum,  1244 

Oreodaphne,  1595 

Oreodaphne    californica,  1595 

Oreodaphnol,   1595 

Orexin,   1595 

Organic  carbon,  165 

Organic  nitrogen,   165 

Orgeat  powder   (note),  1219 

Orgeat  syrup,  1219 

Oriental  bezoar,  1414 

Oriental  manna    (note),   764 

Oriental  sweet-gum,  1197 

Origanum,  1596 

Origanum  flexuosum,  1624 

Origanum  majorana,  1596 

Origanum  majoranoides,   1596 

Origanum,  oil  of,  1596 

Origanum  vulgare,    1596 

Orizaba  root   (note),  678,  1098 

Orlzabin,   677 

Orlean,   1390 

Orleana,   1390 

Orme  a  trois  feuilles,  1622 

Orme  fauve,   1303 

Ornus  europaea,  764 

Oro,  220 

Orobanche,  1596 

Orobanche  americana,  1596 

Orobanche  de  Virglnie,  1596 

Orobanche  uniflora,  1596 

Orobanche  virginiana,  1596 

Oroxylum,  1596 

Oroxylum   indicum,  1596 

Orozuz,   593 

Orphol,  1416 

Orpiment,   1596 

Orpiment,  artificial,  1596 

Orris,  oil  of.  1597 

Orris  root,  1596 

Orseilie,  1552 

Orseille  de  terre,  1553 

Orseilie  extract,  1552 

Orseilie  acid,  1552 

Orsellinic  acid,   1552 

Orthin,  1597 

Orthln  hydrochloride,   1597 

Orthite,   316 

Orthoamidosalicylic  acid.   1597 

Orthochlorphenol,   1448 

Orthocresol,  406 

Ortho  dioxybenzene  methyl-ester, 

602 
Ortho-ethoxy-anamono-benzoyl- 

amidoquinoline,   1384 
Orthoform,   1597 
Orthoform,  new,  1598 
Orthohvdrazin-para-oxvbenzoate, 

1597 
Orthohydroxy  benzylglucoside, 

1078 
Ortho-nitro-benzaldehyde.  1529 
Ortho-nitro-cinnamic  acid,   1529, 

1586 
Ortho-nitro-phenylpropiolic  acid, 

1529,  1582 
Ortho-oxyacetophenone,   1586 
Ortho-oxybenzoic  acid,  64 
Ortho-oxybenzylalcohol.  1472,  1639 
Ortho-oxydi-phenyl-carboxylic    acid, 

1612 
Ortho-oxyquinollne-metasulphonic 

acid,  1472 
Orthophenolsulphonlc  acid.  1659 
Orthophosphoric  acid,  58,  934 
Orthosiphon,  1598 
Orthoslphon  stamineue,    1598 
Orthosiphonln,   1598 
Ortle  brnlante.  1688 
Oryza  satlva,  142 
Os,  1418 
Os  de  s£che,   1469 


Os  de  seiche,   1469 
Os  sepise,  1469 
Os  ustum,   1418 
Osage  orange,  1682 
Osha,  1549 
Osha  root,  1598 
Oshaic  acid,    1598 
Osmanthus  fragrans,  1670 
Osmazome,   1434 
Osmic  acid,   1598 
Osmic  hydroxide,   1598 
Osmium  tetroxide,   1598 
Osmorrhiza  longistylis,   834 
Ossa,   1418 

Ossimiele  scillitico,  911 
Ossido  di  calcio,   266 
Ossido  dl  magnesio.  753 
Ossido  ferrico   idrato,   505 
Ossido  mercurico  giallo,  630 
Ossido  mercurico   rosso,    631 
Ostindischer  enzian,    321 
Ostindisches  sandelholzSl,  873 
Ostruthin,   1526 
Ostrya  virginiana,   1534 
Ostrya  virginlca,    1534 
Oswego  tea,  1571 
Osyris  tenuifolia,   874 
Otoba  fat  (note),  797 
Otobite   (note),   797 
Otolithus  regalis,   1522 
Otto  of  rose,   870,   1633 
Ottonia  jaborandi.   1535 
Ouabain,  1188,  1398 
Ouabaio,  1398 
Oulachon,  1587 
Ourouparia  gambir,  574 
Outremer,   1686 
Overgrown  jalap    (note),   678 
Ovi-lecithin,  1547 
Ovis  aries,  95,  96,  583,  584, 

1122 
Ox,  490,  583,  911 
Ox  bile,   489 
Oxalas  cericus.  315 
Oxalas  ferrosus,  1491 
Oxalate  de  cerium,  315 
Oxalate  de  fer,  1491 
Oxalate  of  cereum,  315 
Oxalate  of  iron,   1491 
Oxalates,  tests  for,  1737 
Oxalic  acid,   1598 
Oxalic  acid,  pure,  1710 
Oxalic  acid,    tenth-normal    V.S., 

1718 
Oxalic  acid  test  solution,  1710 
Oxalis,  1600 

Oxalis  acetosella,    1598.    1600 
Oxalis  crassicaulis,  1600 
Oxalsaure,   1598 
Oxalsaures  ceroxydul,   315 
Oxalsaures  eisenoxydul,  1491 
Oxgolat  simple.  1693 
Oxford  ochre,  1584 
Oxgall,  489 
Oxgall,  purified,   490 
Oxgall,   refined,  490 
Oxide  de  mercure  jaune.  630 
Oxide  de  mercure  pr£cipit6,  630 
Oxide  de  plomb  fondu.  974 
Oxide  of  antimony,  151 
Oxide  of  bismuth,  hydrated,  1782 
Oxide  of  ethyl,  97 
Oxide  of  lead,  974 
Oxide  of  magnesium,   756 
Oxide  of  zinc,  1354 
Oxide  of  zinc.   Impure,  1688 
Oxide  rouge  de  plomb,  1547 
Oxide,  silver,  192 
Oxidized  pyrogallol   (note),  1030 
Oxido  de  antlmonlo,   151 
Oxido  magnesico,   753 
Oxido  mercurico  amarlllo,  630 
Oxido  mercurico  rojo,  631 
Oxido  zlncico,   1354 
Oximiel  escilitico.  911 
Oximlel  simple,  911 
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Oxlsulfuro  de  antimonio  hldratado, 

154 
Oxtongue,  1385 
Oxyacanthine,  236,  1412 
Oxycamphor,  1600 
Oxycarbonate  of  bismuth,  239 
Oxychinaseptol,  1601 
Oxychloride  of  antimony,    1621 
Oxychlorure  ammoniacal  de  mer- 

cure,  637 
Oxycblorure  de  bismuth,    1416 
Oxycoccin,   1465 
Oxycoccus  macrocarpus,  1464 
Oxyconesslne,   1C99 
Oxycopaivic  acid,  399 
Oxydasin,   1690 
Oxyde  d'antlmoine,  151 
Oxyde  d'argent,   192 
Oxyde  de  bismuth,  239 
Oxyde  de  fer  bihydrate,   505 
Oxyde  de  fer  nolr    (magnelique), 

1488 
Oxyde  de  manganese,  759 
Oxyde  de  methyl,  1570 
Oxyde  de  zinc  par  vole  seche,  1354 
Oxyde  ferroso-ferrique,   1488 
Oxyde  mercurique   jaune,    630 
Oxyde  mercurique   rouge,   631 
Oxyde  nltreux,   1581 
Oxyde  nolr  de  culvre,  1459 
Oxyde  noir  de  manganese,  759 
Oxydendrum,  1601 
Oxydendrum  arboreum,    1385,    1601 
Oxydimorphlr.e,   786,   899 
Oxydiphenylcarbonlc   acid,    1612 
Oxydum  antlmonlcum,    151 
Oxydum  blsmuthicum.  239 
Oxydum   caloicura.  266 
Oxydum   ferroso-fcrrlcum,  1488 
Oxydum   hydrargyrlcum.    631 
Oxydum   manganlcuin,   7.ri9 
Oxydum   zlnricum,    1354 
Oxyethylamldoquinollne,    13S4 
Oxyelhylamidoqulnollne    urate, 

1385 
Oxygen  hydrate,  179 
Oxygenized   water.  179 
Oxygenous  aerated   water.   1582 
Oxyhemoglobin,   l.">12 
Oxyleucotin,    1468 
Oxymel.911 

Oxymel  of  squill,  911,  1806 
Oxymel  of  urglnea,   1687 
Oxymel  sclllae,  911,  1806 
Oxymel  sclllitlque,  911 
Oxymel  simplex,  911 
Oxymel  urglnese,  1687 
Oxymellite  simple,  911 
Oxymethyl   coniferln.   1665 
Oxymuriate  of  calcium.    267 
Oxymurlate  of  lime,   267 
Oxymyristlc  acid.  1386 
Oxynaphthoic  acid,  1601 
Oxynarcotlna.   899 
Oxynarcotine.   BOO 
Oxyneurlne.  1413,   1547 
Oxypentadecylic  acid,    1386 
Oxyphenacetinsalicylate.   1379 
Oxyphenylurethane.   1612 
Oxyplcric  acid,  1637 
Oxypropionlc  acid,    46 
Oxypropylenedllsoamylamine,  1601 
Oxypyrone.   902 

Oxypyrone-carboxyllc  acid,  902 
Oxypyrone-dlcarboxylle  acid,  902 
Oxyquinoline,   1537 
Oxyaparteine,   1104 
Oxystrychnlne   (note),  1193 
Oxysulphate  of  iron,  solution  of, 

1800 
Oxysulphuret  of  calcium,  solution 

of,  1799 
Oxythymoquinone,  1606 
Oxytoluic  acid,   1467 
Oxytoluene,   405 
Oxytoluyl-tropelne,  218 


Oyster  plant,  1682 
Ozokerite,  923,    1440,    1601 
Ozone,   1601 
Ozone,  liquid,   1601 
Ozonized  air,  1014 


Tachygone  ovata,   1452 
Pa-douck,  681 
Pseonia,  1602 
Pseonia  moutan.   1602 
Pa?onia  officinalis,    1602 
Paeonia  peregrina,  1602 
Paeonic  acid.  1602 
Paeonin,   1460 
Paeonine,   1602 

Pagliari,  styptic  liquid  of,  125 
Paharee    (note),   321 
Pain  de  coucou,  1600 
Fain  de  grenouilles,   1374 
Tain  de  pourceau,   1470 
Pajinal,   339 
Pakoeine.   1637 
Paku  kldang,   1606 
Palabieninlc  acid.    1245 
Palabietlnic  acid.  1248 
Palaqulum   borneense.    1511 
Palaquium  gutta,    1511 
Palaqulum   oblongifolium,   1511 
Palaquium  pustulatum.   1511 
Palaquium   treubii,    1511 
Pale  amrad  gum  (note),  4 
Pale  brandy.    1179 
Pale  catechu,  574.  1436 
Pale-purple  cone-flower,  1476 
Pale   rose,    10, '12 
Pale  touch-me-not,  1526 
Pale  yellow  cod  liver  oil.  - 
Palembaag  benzoin,  u.'ii 
Pallcourea.  1602 
Pallcourea  deni-iflora.   1  168 
Pallcourea   rlgida.   1602 
Pallcouric  arid,    1602 
Palladii   chloridum,    LI 
Palladous  chloride,    1602 
Palladous  chloride  test  solution, 
17Hi 

Palm  batter,  1601 

Palm   oil  group.  S(i7 

Palm,  oil   of.    1601 

Palmol.   1601 

Palm  sugar,    1072 

Palma  Chrlsti,  866 

Palmarosa,  oil  of.  1606 

Palmitic  acid,  309,  318,  863,   1088, 

1588.   1501 
Palmitic  acid  glycerlde.     809 
Palmitln,  809,    1087,    1407 
Palo.  1678 
Palo  balsHino.    1  I 
Palo  de  le<h<\    1464 
Palo  de  race.,    1464 
Palo  dalee,  .r,:.:i 
Paloreeene,   1245 
Pan  ol»o.  1406 
Panaeon,   1608 
Panama  bark,  1035 
Panaqullon,   1603 
Panax,  1602 
Panax  ginseng.  1602 
Panax  qulnquefolius,   1109,  1602 
Panbotano  bark,   1603 
Pancreatic  juice,    911 
Fancreatie  powder,  compound.  1810 
Pancreatic  solution,  728,   1801 
Pancreatin,  911 
Pancreatin,  assay  of,  912 
Pancreatlna,  911 
Pancreatine  m£diclnale,  911 
Pancreatinlosung,    728 
Pancreatinum,  911 
Pancreon,   1603 
Pandermlte,  23 
Pangium,  1603 
Pangium  edule,  1603 


Pankreasessenz,  728 
.  Pannic  acid,   211 
Pannol,  211 
Pannum,  210 
Pansy,   1693 
Pao-pereira  bark,  1603 
Papain,   1603,   1604 
Papaver,  913 
Papaver  album,   888 
Tapaver  orientale.   888 
Papaver  rhoeas,   900,   1065 
Papaver  somniferum,  888,  913, 

1065 
Papaveric  acid,  1066 
Papaverlna,   899 
Papaverine,   899 
Papavoris  capsular,   913 
Papavero,  913 
Papaverosine,  894 
Papaw,  1603 
Papaya,  1603 
Papayotin,   1603,  1604 
Papel  sinapico,  318 
Paper,  oiled    (note),   853 
Papers,   319 

Paper-shelled   almonds,   137 
Papier  moutarde,  318 
Papier  sinapise.  318 
Papiers  sparadrapiques,  319 
Papoid,   1604 
Pappoose  root,  1437 
Paprika,   288 
Papua  nutmeg,    798 
Paquerette,   1622 
Para  copaiba,  398 
Para  cress,  1660 
Para  gum    <  note),  4 
Para  ipecac.  660 
Pare  jaborandl,  047 
Para  krameria,  684 
Parakn      ■      1 860 

Paranuee,  1420 

Para  nut*.  I  120 
Para  rhalany,  I 
Para  rubber,  428 

Para    sa  rsapa  ri  I  la,    1098 
Para-acctaiii  dopbenetol,  10 
ecetanleldlne,   1 568 

m  ctophi'hrl  Idlue,    10 

Parn  acel  phenetldln,  10 

Para-allyl  phenol,  m  i 

Para  amldophenetol,  io 

Para  Hinldophenol,    1870 

Parabromacetanlllde,  8,  1392 

Para-buxlne,  1423 

Parabuxlnidine,   1428 

Para,  hlora  lose,    1445 

Parachlorj)henol,   1448 

Paracoui  ne.  805 

Parucopalbic  acid,   400 

Paracoio  hark.   1468 

Paracotoln,   1  it;:; 

Paracreeol  (note),  403,  400,  1405 

Paracjanogen   (note),  -41 

Para-dietboxyethenyl    diphenyl- 
amldine.  1517 

Paradioxy-benzene,   1520 

Paraethoxyacetanilide,  10 

Para-ethoxyphenylsucclnimlde, 

1624 
Paraffin,  914,  967 
Paraffin  jelly,   922 
Paraffin  ointment.   1316 
Paraffin   wax,  914 
Paraffine,  914 
Paraffine  llquide,  925 
Parafflnlc  acid,  914 
Taraffinai,  925 
Paraffinsalbe,  922,  1316 
Paraffinum,  914 
Taraffinum  durum,  914 
Paraffinum  liquldum,  925 
Paraffinum  molle,  922 
Paraffinum  solidum,  914 
Parafina,  914 
Paraform,  1604 
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Paraformaldehyde,  722,  1390,  1604 
Paragelatose,   576 
Paraguay  jaborandl,  047 
Paraguay  tea,   1524 
Paralactic  acid,  46 
Paraldehido,  915 
Paraldehyd,  915 
Paraldehyde,  915,    1692 
Paraldehyde,   915 
Paraldehyde,  elixir  of,  1789 
Paraldehydum,  915 
Parallelopiped  gambir,    575 
Paramenispermine,  943 
Parameria,  1604 

Parameria  vulneraria,   1406,    1604 
Paramidoacetophenoue,    1604 
Paramidophenol,  9 
Paramidophenol  sulphate,  9 
Paramorphina,  900 
Paramorphine.  900 
Paranitrophenetol,  10 
Paranltrophenol,   10 
Para-nuclelnate   of   Iron.    1683 
Paraoxybenzoic  acid,  65,  595 
Para-oxybenzoyl-tropeine,   213 
Para-oxymethylacetauilide,    1568 
Para-phenetidin,  10,  11 
Para-phenetidlne    vanillln-ethyl- 

carbonate,  1485 
Para-phenetolearbamlde,  1379 
Paraphenolsulfosaures  kupfer, 

1459 
Paraphenol  sulphonlc  acid,  1151 
Para-phenylene   diamine,    1611 
Pararosaniline,   1389 
Parasaccharic  acid,   595 
Parasorblc  acid.  1658 
Parasulphanilic  acid,  1462 
Para-tartaric  acid,  85 
Paratolyl-dimethyl-pyrazolon,    1681 
Para-valerylphenetidln,  1645 
Paraxanthin,  1699 
Faraxylene,  605 
Paregoric,  1281 
Paregoric  elixir,  1280 
Pareira,  915 

Pareira  bark   (note),  917 
Pareira  brava,  915 
Pareira,  fluidextract  of,  551 
Pareira  root,  915 
Pareira?  radix,  915 
Parlcine,  353 
ParlStaire,   1604 
Parietaria,  1604 
Parietaria  officinalis,   1604 
Parigenin,   1096 
Pariglln,   1096 
Parillln,   1036,  1096 
Parillinic  acid,   1096 
Paris  green,   1604 
Paris  white,  1695 
Paris  yellow,   1448 
Parkia,  1005 
Parkia  africana,  1G05 
Parkia  biglandulosa,   1605 
Parkine,   1605 
Parmelia  parietina,   1063 
Parodyne,   156 
Paronychlne,   1516 
Parrish's  camphor  mixture,   1804 
Parsley,  1393 
Parsley  camphor,  1393 
Parsley  root,   1393 
Parsley  root,  fluidextract  of,  1796 
Parsley  seed,  oil  of,  1393 
Part  I,  1 
Part  II,  1365 
Part  III,  section  I,  1705 
Part  III,   section   II,   national 

formulary,   1781 
Parthenine,   1605 
Parthenium,  1605 
Parthenium  hysterophorus,    1605 
Parthenium  Integrifollum.    1605 
Parthenocissus  qulnquefolia,  1694 
Partridge-berry,   1502,   1571 
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Parum  aflSnis,  914 

Parvoline,  1622,  1680 

Pas  d'ane,   1685 

Passewa,  890 

Passiflora,  1605 

Passiflora  incarnata,  1605 

Passion  flower,  American,   1605 

Pasta  dextrinata,  1806 

Pasta  guarana,  605 

Pasta  ichthyoli,  Unna,  1806 

Pasta  naphtholi,   Lassar,  1806 

Pasta  resorcini  mitis,   Lassar,  1806 

Pasta  zinci,  Lassar,  1806 

Pasta  zinci  mollis,  Unna,  1806 

Pasta  zinci  sulfuiata,  Unna,  1806 

Pastae  dermatologica?,  1806 

Paste,  dextrinated,  1806 

Paste,  ichthyol,  Unna's,  1806 

Paste,  London,    1146    (note),    1811 

Paste,   Michel's,    74 

Paste,  naphthol,  Lassar's,  1806 

Paste  pencils,  1813 

Paste,  resorcin,  Lassar's  mild.  1806 

Paste,  zinc-sallcyl,   Lassar's,   1806 

Paste,  zinc,  Unna's  soft,  1806 

Pa6te,  zinc,  Unna's  sulphurated, 

1806 
Pastel,   1534 

Pastes,  dermatologic,   1806 
Pastiglie,  1296 
Pastiglie  di  bicarbonato   di   sodlo, 

1302 
Pastiglie  di  clorato  di  potassio, 

1302 
Pastiglie  d'ipecacuana,   1301 
Pastiglie  di  santonina,  1302 
Pastillen,  1296 
Pastlllen  von  chlorsaurem    kali, 

1302 
Pastilles  de  Vichy,  1302 
rastilles  digestives,  1302 
Pastilli,  1296 
Pastilli  santonini.  1302 
Pastlnaca  opopanax,  1595 
Pa  tang,  1643 
Patchouli  alcohol.   1591 
Patchouli  balm.  1591 
Patchouli,  oil   of,    1591 
Patent  lint,  1550 
Patent  yellow,   1605 
Patna  opium    (note).  892 
Patrinia  scablosrefolia    (note), 

1322 
Paucln,   1606 
Taulinia,  605 
Paullinia,  605 
Paullinia  cupana,    605 
Paullinia  pinnata,    1677 
Paullinia  sorbilis,  605 
Paullinitannic  acid,   606 
Paulowilhelmia,  1605 
Paulowilhelmia  speciosa,   1605 
Pavesi's  styptic  collodion  (note), 

385 
Paviin,   1496 
Pavot  cornu,   1503 
Pavot  rouge.   1065 
Pawpaw,   1401 
Payena  leerii,  1511 
Paytamine,   353 
Paytine,   353 
Peach  brandy,  1605 
Peach  essence,   1497 
Peach  gum,  7 
Peach-kernel  oil,  1605 
Peach  kernels,  138 
Peach  kernels,  oil  of,  832 
Peach   leaves,  1605 
Peach  seeds,  oil  of.  832 
Peach  wood,  1420 
Peanut  oil,  1506 
Peanuts,   1506 
Pear  essence,  1497 
Pear  oil.   1382 
Pearl  barley,  1518 
Pearl  moss,  332 


Pearl  powder,  1606 

Pearl  sago,  1638 

Pearl  tapioca,  1669 

Pearl   white.  246,  1416,  1606 

Peariash,  991 

Pearlasb.es,   991 

Pearls  of  ether,  100 

Pearson's  arsenical   solution,   1127 

Pearson's  solution   of  sodium 

arsenate,  1802 
Peat  charcoal,  292 
Pecan-nut,  1432 
Pece  di   Borgogne,    965 
Pece  greca,  1050 
Pece  liquida,  967 
P6cher,  1605 
Pechol,   865 
Pechpflaster  mit     canthariden, 

439 
Pectase,  29 
Pectenine,  1424 
Pectic  acid,  1432 
Pectin,  29,  1431 
Pectin  sugar,  5 
Pectinose,  5 
Pectoral  drops,  1819 
Pectoral  drops,    Bateman's    (note), 

1281 
Pectoral  species,  1812 
Pectoral  syrup,   1816 
Pectoral  tincture,  1819 
Pectose,  29,  1432 
Pedicularis,  1180 
Peganum,   1606 
Peganum  harmala,  1606 
Pegu  catechu,  1436 
Pegu  katechu,  1435 
Pe-la   (note),  307 
Pelargonic  acid,   1496 
Pelargonic  ether.   1343,    1496 
Pelargonium,  1606 
Pelargonium  antidvsentericum, 

1572 
Pelargonium  capitatum,   1407, 

1606 
Pelargonium  odoratissimum,  1606 
Pelargonium   roseum,   1606 
Pelitre,  1028 
Pelletierlnse  tannas,  917 
Pelletierine,   599 
Pelletierine  tannate,   917 
Pelletierinum  tannicum,  918 
Pellitory,  1028 
Pellitory  bark,  1346 
Pellitory  of  Spain.   1028 
Pellitory  root,  1028 
Pellitory  root,  false    (note),  102S 
Pellitory,  tincture   of,    1283 
Pellote,   1386 

Pellotinae  hydrochlorldum,  1386 
Pellotine,   1386 
Pelosine,   917.   1410 
Pemmiean,   1562 
Penang  benzoin,  231 
Penang  cloves,   302 
Penang  pepper,   964 
Pencils  of  copper  sulphate,  414 
Pencils,  paste,  1813 
Pencils,  Unna.   1813 
Pengawar  djambi,   1606 
Pennsylvania  sumach,  1066 
Pennyroyal.  609 
Pennyroyal,  oil  of,   849,   1563 
Pennyroyalol.   849 
Pennywort,   1464 
Pentabioses,   1072 
Pental.   1383,   1606 
Penta-methyl-para-rosanlline,    1388 
Pentane,  1383 
Pentene,  1382 
Penthaclethra,  1606 
Penthaclethra  macrophylla,   1606 
Pentoses,   5,  1072 
Pentyl  acetate,  1497 
Peonol,   1602 
Peony,   1602 
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Pepe  cubebe,  410 
Pepe  nero,  962 
Peperone,  288 
P6pins  de  coing,  1470 
Pepo,  918 
Pepper,   962 
Pepper,  black,   963 
Pepper,  confection   of,    389 
Pepper,  long,   9G3 
Pepper,  oleoresin  of,  825 
Pepper-tree,  1645 
Pepper,  white,  963 
Pepper- wood,  1346 
Peppermint,  776,  853 
Peppermint-anytole,  1393 
Peppermint  camphor,  777,  854 
Peppermint,  essence  of,   1178 
Peppermint,  oil  of,  853 
Peppermint,  spirit  of,   1178 
Peppermint,  troches   of    (note), 

1299 
Peppermint  water,  182 
Pepsla-15sung   (note),  922 
Pepsin,   919 
Pepsin  and  bismuth,   elixir  of, 

1789 
Pepsin  and  Iron,  elixir  of,  1789 
Pepsin  and  lime  juice,    1813 
Pepsin,  aromatic,   1806 
Pepsin,  assay  of,  921 
Pepsin,  bismuth   and  strychnine, 

elixir  of,  1780 
Pepsin,  commercial    varieties.    '.'L'l 
Pepsin,  compound  elixir  of.   I7s<i 
Pepsin,  compound  powder  of,   1810 
Pepsin,  crude  (note),  920 
Pepsin,  elixir  of.   17s:< 
Pepsin,  essence  of,  1  7 

'i.  glycerin  <>f.  590 
Pepsln-gljcerlt,  590 

a,  glycerlte  of,  i"'.»" 
Pepsin,  liquid,   822    (not         iv"1 
Pepsin    manufacture   (note) 
Pepsin,   purified,   820 
Pepsin,  ssccharated,   920,   022 

(note) 
Pepsin,  solution   of   (note 
Pepsin,  solution  of.  sromstli 
Pepsin,  standard  scale    (note),  820 
Pepsin  wine,  ism 
Pepsins,  818 
Pepslna  medicinal,  818 
Pepslno.  818 

Pepsins  liquids    (note),   922 
Pepsinum,  919 

Pepsinnm  aromatlcum.   1808 
Pepsinum  saccharatum    (notei.  '.'^'2 
Peptase,  7.r,!i.  ir>i8 
Peptonate  de  fer.   1588 
Peptonate  of  Iron,  solution  of, 

1800 
Peptonate  of  Iron  with  manganese. 

solution  of,  1800 
Pi  ptonebromoelftone,  1477 
Peptoneigone.    1477 
Peptones,   1606 
Peptonized  Iodized    lodoelgone, 

1477 
Peptonizing  powder,  1810 
Peree-murallle,  1604 
Perchloride  of  Iron,  494 
Perchlorlde  of  iron,    solution    of, 

716 
Perchloride  of  iron,  tincture  of, 

1265 
Perchloride  of  mercury,   617 
Perchlorure  de  fer,  494 
Perchromic  oxide,  1449 
Percolation,  462 
Percolators.  462 
Perelrine,   1603 
Perezia  adnata,  1606 
Perezia  dugesli.  1606 
Perezia  nana.    1606 
Perezia  root,  1606 
Perezia  wrigbtii,  1606 


Perezol,  1606 

Perfumed  bdellium,  1409 

Perfumed  spirit,  1454 

Perfumer's  alcohol,  109 

Periodic  acid,  665 

Periploca,  1607 

Perlploca  grseca,   1607 

Periploca  indica,   610 

Periploca  secamone,  1101 

Periplocin,   1607 

Perlmoos,  332 

Permanent  white,  1408 

Permanganate  de  potasse,   1013 

Permanganate  of  potash,    1013 

Permanganato  dl  potasslo.  1013 

Permanganato  potaslco.    1013 

Pernambuco  jaborandl.   946 

Pernambuco  wood,    1420 

Pernitrate  de  fer  llqulde,    710 

Pernitrate  de  mercure   liquide,    722 

Peronin,   1607 

Peronlne.   1007 

Peroxide  de  fer  hydrate  humlde, 

505 
Peroxide  d'hydrogone,   179 
Peroxide  de  mercure,    631 
Peroxide  of  hydrogen,    178 

xide  of  manganese.   759 
Peroxide  of  mercury,  681 
Perry.    1846 

Penes  raij  oplijllsrss.  1450 
Penlaa  colocxntn,  K 
Persian  galbanum.  571 
Persian  gum   (notei.  3 
Persian   Insect    powder,    1529 
Persian  manna    (note),   764 
Persian  opium    (notei,   892 
PerslCS   vulgaris. 
Perslcaria  bjdroplper,    1417 
Perslcaria  mills.    1417 
Persll,  1888 

-il   de  marals.    1610 
Persimmon.    117) 

Perslmmonfrflchte,  iiti 

Pernio,    1668 

Persischa  bertramblumen,  1586 

Penslscber  wundbals.-im,    1266 

;inc    1607 
Persalfeta  ds  tar  liquide,  T18 
niphate  of  ammonia,  TO 

pliate  of  Iron,    Monsel's,   718 
Psnulpbats  of  potash,  TO 
Persulpnates,   11 
Persulplmrlc  add,   10,   1200 
Perubalsam.  820 
Peru  balsam  oil.  222 
Peruol.   1607 
Perureslnotannol.   'SSZ 
Peruscabine,  1607 
Peruriaa  bark.  888 
Peruvian   bark,    compound    tinc'ure 

of.    1262 
Peruvian  bark,  tincture  of,    1261 
Peruvian   kramerla.    I 
Peruvian   rhatany.   684 
Peruvlanlscher  balsam.   220 
Peruviol.   222 

Pessaries,  medicated    |  notei.  1LM2 
Pestllenzkraut,    1500 
Petallte,  743 
Petersilie,   1393 
Petit  cardamome,   298 
Petit  chene,  1672 
Petitnard,   1394 
Petlt's  solution    (note),  428 
Petiverla  hexaglochln,  1615 
Petreollne,  922 
Petrolather,  230 
Petrolatum,  922 
Petrolatum  album,  924 
Petrolatum,  liquid,    924 
Petrolatum,  liquid  saponated,  1806 
Petrolatum  liquldum.    924 
Petrolatum  molle,  922 
Petrolatum  saponatum  llquidum, 

1806 


Petrolatum  saponatum  spissum, 

1807 
Petrolatum,  solid  saponated,  1807 
Petrolatum  spissum,  922 
Petrolatum,  white,   924 
Petrole,  1607 
Petroieine,  922 
Petroleum.  1607 
Petroleum  benzin,  230,  1708 
Petroleum,  emulsion  of,  1793 
Petroleum  ether,  230,   1730 
Petroleum  ointment,  022 
Petroleum  spirit,   1730 
Tetrosapol,   1610 
Petroselinum,  1393 
Petroselinum  sativum.  1808 
Petrosulfol,  1610 
Petrox,  liquid,  1806 
Petrox,  solid,  1807 
Tetsai,   1420 
Peucedanum,   1610 
Peucedanum  graveolens,   145 
Peucedanum  palustre,  1610 
I'eumus  boldus,   1418 
Peumus  fragrans,   1418 
Pez  de   Horgona,  965 
Pez  grlega,   1050 
PfaffenhUtchen,  456 
Pfefferlatwerge,  389 
Pfeffermlnsblltter,  776 
Pfeffermlnzkampher,    777 
PfeffennlnsSl,  868 
Pfeffermlnzsplritus,   1178 
Pfpffermlnzwasser,    182 
Pfeflfermiinze,    77»1 

Pfardemlnse,  k>ti 

Pfingstrose,   1602 
Pdrsich,   1605 
Pflansenstfta,  1188 
Pdaster,  188 

Pflnunie.    1018 

Pfrlemenkrant,  1  u>:t 
Phaoretin,  1068,  1064 

PlillKeiliinlsclies    wsisser.     T  1 '- ' 
Plinpedeiilipie.    7  19 

Phaiaris  cansrlensls,   1 180 
Phallln,  i.r.7.-> 

Pharaoh's  serpents.   1667 
Pliarlillis,  1810 
Phiirbltls  nil,  1688,  1610 
Pharbltis  triloba.  07!)    (note),   1610 
Pharbltlsli),   l.r,:;.S 
Phaseollne.    1610 
Phaseolus,  1610 
Phasoolus  vulgaris,   1610 
Phellandrene,  840.    1868,   1866, 

1689 
Phellandrle  aquatlquc,    1584 
Phellnndrlum  aquaticum,   1584 
Phellontc  add,   1461 
Phenacetln,    10 
Phenaeetine,   10 
Phenacetlnum.   10 
Phenalgln.    1610 
Plienanthrenequlnollne,   158 
Phenatol,   1010 
Phenazone,   156 
Pbenazonum,   156 
Phenetidln  hydrochloride,  1645 
Phenetidin  salicylate,    1011 
Phenic  acid,   925 
Phenlc  alcohol,  925 
Phenocoll  hydrochloride,    1610 
Phenocoll  salicylate,   1610 
Phenol,  402,  925,  967,  1730 
Phenol  acid,  29 

Phenol  and  sodium  riclnate,   1653* 
Phenol-anytole,  1393 
Phenol,  assay   of.    928 
Phenolated  chloral,   1445 
Phenolated  mercuric  chloride,  1663 
Phenol-bismuth,  1610 
Phenol-glycerlt,  698 
Phenol,  glycerlte  of,  593 
Phenol   lodatum,   1781 
Phenol  Uquefactum,  931 
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Phenol,  liquefied,   931 
Phenol  lozenge,    1299 
Phenol,  ointment  of,  1316 
Phenolpastillen,  1299 
Phenolphthalein,   1611,  1730 
Phenolphthalein  test    solution, 

1715 
Phenolsalbe,  1316 
Phenolsalyl,   1611 
Phenols  and  phenol   ethers    in 

volatile  oils,  812 
Phenols  and  phenol  ethers,  oils 

containing,  816 
Phenol-sodium    sulphoriclnlcum, 

1665 
Phenolsulfosaures  natrium,   1151 
Phenolsulfosaures  zink,  1356 
Phenolsulphonate,  barium,   1151 
Phenolsulphonate,  sodium,    1150 
Phenol  sulphoricinate,   1653,   1665 
Phenol  sulphoricinicum,   1665 
Phenol-suppositorien,   1213 
Phenol  suppositories,    1213 
Phenol,  synthetical,   926 
Phenolum  natrio-sulphorlclnicum, 

1665 
Phenol-wismut,   1416 
Phenosal,   1611 
Phenosuccin,   1624 
Phenylacetamide,  8 
Phenylacet-tropeine,  213 
Phenylacrolein,  363 
Phenylalkohol,  925 
Phenylamine,   1387,  1388,  1706 
Phenylbenzamide,   1410 
Phenyl-blue,  1389 
Phenylchinaldine,   1611 
Phenylchinoline,   1611 
Phenyldihydrochinazoline    hydro- 
chloride, 1595 
Phenyldihydrochinazoline  tannate, 

1595 
Phenyl  diiodosalicylate,  1473 
Phenyl-dimethyl-iso-pyrazolone. 

156 
Phenyldimethylpyrazolon,  156 
Phenyl-dithiobiuret,  1676 
Phenylenediamine,   1611 
Phenylethylene,  1198 
Phenylformamide,  1494 
Phenylglucosazone,  1611 
Phenylglycin,  1529 
Phenyl-glycocoll-carboxylic  acid, 

1529 
Phenyl-glycolate,  1685 
Phenylhydrazine,  1611 
Phenylhydrazin-laevulinic   acid, 

1392 
Phenyl  hydride,   233 
Phenylhydroxylamine,   1611 
Phenylic  acid,  925 
Phenylic  alcohol,  925 
Phenylis  salicylas.  931 
Phenyl-methyl-ketone,  1367,  1521 
Phenylmethylpyrazol-carboxylie 

acid,   1625 
Phenyl-methyl-pyrazolon,  156 
Phenylo-boric  acid.  1611 
Phenylo-salicylic  acid.   1612 
Phenylqulnaldine,   1611 
Phenylquinoline,   1611 
Phenylsalicylat,  931 
Phenyl  salicylate,  931 
Phenylsaure,  925 
Phenylschwefelsaures  natron, 

1151 
Phenylum  salicylicum,   981 
Phenylurethane,  1612 
Phenvlwasserstoff,   233 
Phesin.   1612 

Philadelphia  fleabane,   1479 
Philosophenwolle,  1354 
Phlobaphene,   617 
Phloretin,  1612 
Phloridzin,   1612 
Phlorizin,   1612 


Phlorizin,   1612 
Phloroglucin,  273,  581,  686 
Phlorol,  967 
Phlorrhizln,   1612 
Phloryl  isobutyrate,  196 
Phlox  avata,  1162 
Phlox  root,  1162 
Phoenix  farnifera,  1637 
Phoradendron  flavescens,    1694 
Phorone,  278 
Phoso-guaiacol,  1508 
Phosote,   1465 
Phosphas  ammonicus,  135 
Phosphas  calcicus   prsecipitatus, 

261 
Phosphas  ferroso-ferricus.    508 
Phosphas  natricus,  1151 
Phosphas  sodicus,  1151 
Phosphate  d'ammoniaque,   135 
Phosphate  de  chaux  hydrate,  261 
Phosphate  de  codeine,    379 
Phosphate  de  fer,    508 
Phosphate  de  soude,   1151 
Phosphate  de  soude  dessechg,   1153 
Phosphate  de  soude  effervescent, 

1153 
Phosphate  ferroso-ferrique,    508 
Phosphate  of  ammonia,   135 
Phosphate  of  calcium,  261 
Phosphate  of  iron,    508 
Phosphate  of  iron,    compound 

syrup   of    (note),   509 
Phosphate  of  iron,   effervescent, 

1809 
Phosphate  of  iron,  elixir  of,  1786 
Phosphate  of  potassium,    1620 
Phosphate  of  soda,  1151 
Phosphate  tricalcique,  261 
I'hosphates,  compound  syrup  of, 

1816 
Phosphates,  solution  of,  acid, 

1801 
Phosphates,  tests  for,  1737 
Phosphatic  emulsion,  1793 
Phosphatic  tryphyline,    743 
Phosphlne,   1612 
Phosphite  of  guaiacylic-ether, 

1508 
Phospho-guaiacol,  1508 
Phosphor,   932 
Phosphorated  oil,  864 
Phosphorated  resin    (note),  936 
Phosphore,  932 
Phosphorescent  paint,   1612 
Phosphorescent  powder,   1612 
Phosphoretted  resin    (note),  936 
Phosphorhaltiges  oel,   864 
Phosphoric  acid,  58 
Phosphoric  acid,    concentrated,   58 
Phosphoric  acid,   diluted,   63 
Phosphoric  acid,  diluted  glacial, 

1781 
Phosphoric  acid,  glacial,   59,   62 
Phosphoric  acid,  monobasic,  62 
Phosphoric  acid,   monohydrated,   62 
Phosphoric  acid,  table  of  specific 

gravity,    60 
Phosphoric  guaiacol-ether,    1508 
Phosphoric  oxide,  934 
Phosphorlzed  cod    liver   oil    (note), 

860 
Phosphorous  acid,  934 
Phosphorous  oxide,  934 
Phosphorpillen,  959 
Phosphorsaure,  58 
Phosphorsaure  kalkerde,  261 
Phosphorsaures  ammoniak,   135 
Phosphorsaures  eisenoxydul,  508 
Phosphorsaures  eisenoxvdul-oxyd, 

508 
Phosphorsaures  kodein,  379 
Phosphorsaures  natron,    1151 
Phosphorus,  932 
Phosphorus,  amorphous,  934 
Phosphorus  and  nux  vomica,  elixir 

of,   1789 


Phosphorus,  elixir  of,   936    (note), 

1789 
Phosphorus,  metallic,  934 
Phosphorus    paste    (note),  936 
Phosphorus    pill,   959 
Phosphorus,  pills  of,  959 
Phosphorus,   red,  934 
Phosphorus    rosin    (note),   936 
Phosphorus,  solution  of,  1801 
Phosphorus,  spirit   of,   936    (note), 

1812 
Phosphorus,  Thompson's     solution 

of    (note),  936 
Thosphorus,  tincture   of,    936 

(note),    1812 
Phosphotage    (note),    1339 
Photinia  arbutifolia,    1516 
Photosantonic  acid,   1086 
Photosantonin   (note),  1087 
Photoxylon,   1612 

Phragmites  communis    (note),   763 
Phthalic  acid,  20 
Phthalyl  tropeine,  213 
Phyllanthin,   1613 
Phyllanthus,  1613 
Phyllanthus  emblica,  1576 
Phyllanthus  niuri,  1613 
Phyllitis  scolopendrium,    1645 
Phyllobates  choccensis,  1399 
Physalin,   1613 
Physalis,   1613 
Physalis  alkekengi,  1613 
Physalis  viscosa,    1613 
Physeter  macrocephalus,   317,   1379 
Physic  nuts,   1406 
Physiological  salt  solution.  1144 
Physosterin  palmltate,   1116 
Physostigma,  936 
Thysostigma,  assay  of,  938 
Physostigma,  extract  of,   485 
Physostigmaextrakt,    485 
Physostigma  mesoponticum.  9H7 
Physostigma.  tincture   of,   1283 
Physostigma  venenosum,   936 
rhysostigmatis  semen,  937 
Physostigmina?  salicylas,  939 
Physostigmina?  sulphas,    940 
i'hysostigmine,  937 
Physostigmine,  discs  of,  689 
Physostigmine  salicylate,  939 
Physostigmine  sulphate,  940 
Physostigminplattchen,  689 
Physostigminsalicylat,  939 
Physostigminsulfat,  940 
Physostigminum  salicylicum.    939 
Physostigminum  sulfuricum,   940 
Phytellephas,  1613 
Phytellephas  macrocarpa,  1613 
Phytolacca,  941 
Phytolacca  abyssinica,  227 
Phytolacca  acinosa,    1613 
Phytolacca  berries,  941 
Phytolacca  decandra,  227.  941 
Phytolacca,  fluidextract  of.  5."2 
Phytolacca  root,  941 
Phytolacca  violacea,   227 
Phytolacca?  bacca?.   941 
Phytolacca?  fructus,  941 
Phytolacca?  radix,    941 
Phytolaccatoxine   (note),  152G 
Phytolaecic  acid,   942 
Phytolaccin,  942 
Phytolaccine,   942 
Phytolaccotoxin.  1613 
Phytosterln,  938,  1371 
Plcamar  (note),  403,  967 
Plcea  excelsa,  965 
Picea  mariana,  1244 
Picea  obovata,    1244 
Picea-pimaric  acid  (note),  1248 
Picea-pimarinic  acid    (note).   1248 
Pichi,   1486 
Pichurlm  beans,   1613 
Pichurim-bohnen,  1613 
Pichurlm  camphor,    1613 
Piehurim  fat,   1613 
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Picked  sage,  1080 

Plcoline,   1680 

Picolo's  manna,   764 

Picraconitine,  87 

Picraena  excelsa,  1032 

Picramnine,   1432 

Picrasma,  1614 

Picrasma  eilantoides.   1614 

Picrasma"  excelsa.  1082 

Picrasma  quassioides,  1033,  1614 

Picrasmic  acid,   1033 

Picrasmin,   1033 

Picric  acid,   1614.  1730 

Picric-  acid   test  solution,   1710 

Picric  cotton    (note),  598 

Picroadonidin.   1369 

Picro-crocin.  408 

Picroglyeion.   16B6 

Picrol,   1614 

Picropodophyllin.    979 

Picropodophyllinlc  acid.  979 

Picrorhiza.  1614 

Picrorhiza   kurroa.   1614 

Picrorhiza.  liquid  extract  of,  1614 

Picrorhiza,  tincture  of,  1614 

Picrorliizctin,    1G14 

Picrorhizin,    1614 

Picrosclerotine,   450 

Plcrotin,  943 

Picrotoxlc  acid.  MS 

Picrotoxln.   942.    1452 

Plcrotoxinin.   948 

Picrotoxlnum.   941 

Pled  de  chat,   1505 

Pledra   Infernal.  190 

Pledra   Infernal   mltijfada,   192 

inarlana.    l 
Plerlot'a  solution,  187 
Pierre  I  canters,   1008 
Pierre  de  viu.  :>s5 

Pierre   divine.    411 

Pierre  Internals,  190 

Pierre   infernalo  dilute.   192 

Plerrea  d'ecrerlssss,    1464 

Pip.  919 

Pig    iron.    518 

Plgmentum    indlcum.    15J8 

Plgnon  d'Inde   (des  Iiarbades), 

1400 
Pip's    fool    grease.    ;t4 

Plgwrack,  882 

Pikrinsaures   kallum,   1620 

Plldoras.  960 

Pildoras  de   Plain) 

Plldoras  de  sulfato    qulnlco 

Plldoras  de  yoduro    ferroso,    '.*:,' 

Pill  gossypll,  597 

Plligau,   16 

Pillgsnlne,  1555 

Pill,  Cbapman'i  dinner,  1801 

Pill,  role's  dinner,  1807 

Pill.  HalTs  dinner.   1807 

Pill  of  Barbi  .   952 

Pill   of  carbonate  of  Iron.   707 
Pill   of  colocynth   and   hyoscya- 

mns.  958 
Pill   of   colocynth.   compound.   955 
Pill  of  galhanum,  compound.  957 
Pill  of  pamboge,  compound.  05 1 
Pill  of  ipecacuanha  with  squill. 

958 
Pill  of  ipecacuanha  with  urginea. 

1687 
Pill  of  lead  with  opium,  959 
Pill  of  mercurous   chloride,   com- 
pound,  958 
Pill  of  quinine  sulphate,  960 
Pill  of  soap,  compound,   961 
Pill  of  Socotrlne  aloes,   952.  954 
Pill  of  urginea,  compound,  1687 
Pill  machines   (note),  950 
Pillen,  950 
Pillole,  950 

Tillole  dl  carbonato  ferroso,  956 
Pillole  di  protojoduro   d4    ferro, 
957 


Pillole  di  Vallet,  767 

Pills,  950 

Pills,  antidyspeptic,  1807 

Pills,  antineuralgic,  1807 

Pills,  antiperiodic,  1807 

Pills,  compressed,  952 

Pills,  dinner,  1807 

Pills,  laxative,  after  confinement, 

1808 
Pills,  metallic.   1808 
Pills  of  aloes,  952 
Pills  of  aloes  and  asafetida,  953 
Pills  of  aloes  and  iron,  958 
Pills  of  aloes  and   mastic,  953 
Pills  of  aloes  and   myrrh.   954 
Pills  of  aloes  and  podophyllum, 

compound,  1807 
Pills  of  aloln.  compound,  1807 
Pills  of  aloin.   strychnine  and 

belladonna,  1807 
Pills  of  aloin,  strychnine  and 

belladonna,   compound,    1807 
Pills  of  antimony,    compound 

(note).  958 
Pills  of  asafetida,   954 
Pills  of  colocynth  and  hyoscya- 

mus.  1808 
Pills  of  colocynth    and    podophyl- 
lum. 1808 
Pills  of  colocynth,  compound.   1808 
Pills  of  ferrous  carbonate.   968 
Pills  of  ferrous   chloride    (note). 

494 
Pills  of  ferrous  Iodide.  957 
Pills  of  glonoln.  1808 
Pilln  of  manganous  Iodide.  1559 
Pills  of  mercury,   768 
Pills   <if   nitroglycerin.    1808 
Pills  of  opium,   969 
PI  111  of  opium  and  camphor.    1808 
Pills  of  opium   and   ll 
Pills   of   phosphorus.    959 
Pills  of  podophyllum,  belladonna 

and  capsicum.   980 
Pills   of    rhubarb    |  DOtS),   960 
Pills  of   rhubarb,    compound,    960 
rills,  quadruple*.   1808 
I'llls,  quatuor.    1  - 
Pills,  triplex,    liou    (notci.    1808 

i-iiis.  Warburg**  1807 

Pilocarpi   follola.    040 
Pllocnrplc  acid,  948 
Pllocarpldlc  acid.  948 
Pllocarpldlne.    948 
Pilocarpine  hydrochloras,    944 
Pilocarpine?  hydrochlorldum.     944 
Pilocarpinae  nltras,   945 
Pilocarpine,  948 
Pilocarpine  hydrochlorate,  944 
Pilocarpine  hydrochloride.   944 
Pilocarpine  nitrate,   946 
Pilocarpus,  945 
Pilocarpus,  assay  of,  948 
Pilocarpus,  elixir  of,   1789 
Pilocarpus,  fiuldextract  of,  662 
Pilocarpus  jaborandl.   945 
Pilocarpus   mlcrophyllus.   945.   946 
Pilocarpus  officinalis.   948 
Pilocarpus,  oil  of.  949 
Pilocarpus  pennatlfolluB,    940 
Pilocarpus  racemosus,  946 
Pilocarpus  selloanus.  946 
Pilocarpus  simplex,   946 
Pilocarpus  spicatus,  946 
Pilocarpus  subcoriaceus,  946 
Pilocarpus,  tincture  of,   1273 
Pilocarpus  trachylophus,   946 
PilocerPlne,  1424 
Pilula  aloes  Barbadensis.  952 
Pllula  aloes  et  asafetida?.  953 
Pilula  aloes  et   ferrl.   953 
Pilula  aloes  et  myrrha?,  954 
Pilula  aloes  socotrina?.   954 
Pilula  asafcetidae  composita,  958 
Pilula  calomeianos  composita,  958 
Pilula  camboglae  composita,  954 


Pilula  colocynthidis  composita, 

955 
Pllula  colocynthidis  et  hyoscyami, 

956 
Pilula  ferri,  956 
Pilula  ferri  carbonatis,  767 
Pilula  galbani  composita,  957 
Pilula  hydrargyri,    768 
Pilula  hydrargyri  subchloridi  com- 
posita,  958 
Pilula  ipecacuanha?  cum  scilla,  958 
Pilula  ipecacuanha?  cum  urginea, 

1687 
Pllula  phosphor!.  969 
Pllula   plumbi    cum   oplo,    959 
Pilula  quinina?  sulphatis,  960 
Tilula  rhei  composita,  960 
Pilula  saponis  composita,  959,   961 
Pilula  scammonii    composita,    961 
Pilula  scllla?  composita,   961 
Pilula  triplex,  1808 
Pllula  urginea?  composita,  1687 
Pllulae,  950 

Pilula?  ad  prandium,  1807 
Pilulae  aloes,  952 
Pilula?  aloes  et  ferrl.  953 
Pllulae  aloes  et   mastlchee,   963 
Pilula?  aloes  et   myrrha-.   86  I 
Pllulae  aloes  et   podophylli  com- 
posita', 1807 
Pilula?  aloetica?  ferrata?,  953 
Pllula?  aloinl,    belladonna;  et 
strychnlna?  composita?,  958 
Pilula?  aloinl  composita?.  1807 
Pilulae  aloinl,  strychnin®  et  bella- 

donnap,  1807 
Pllula?  aloinl.  ■trychnlna  et  bella- 
donna composita*,   1807 
Pllula*  antldyspeptlce,  1807 
Pllula*   autlmoiili    composita 
(note).   968 

Pllula?  ftntlneuralgtca,  1807 
Pllula  antlperlodlce,  1807 
Pilule  ssatetlde,  95  i 
Pllula?  eathartlca  composite,  964 

Pllulae  cat  hart  len?    vegetabiles.    955 

Pllula'  coccle,   1  Ktis 

Pllula-  omrulee,  768 

Pllulae   colocynthidis   composita?, 

1808 
Pllula?  colocynthidis  et  hvoscyaml, 

1808 
Pllulae  colocynthidis  et   podophylli, 

1808 
Pllula?   copaiba-    (note),    898 

Pllula-  ferrata  Valletl,  tc>7 
Pllula?  ferrl  carbonatis.  966 
Pllula  ferri  carbonld,   767 
Pllula-   ferrl    carbonic!    Blaudil,   956 
Pllula    ferrl    composita-    (note), 

956 
Pllula?   ferrl   et   quinine  composita?, 

1808 
Pllulae  ferrl  iodldl,  957 
Pllula?  glonoinl,  1808 
Pllula?  hydrargyri,  768 
Pllula-   Italica?  nigra*,  953 
Pllula?  laxatlva?  composite,  958 
Pllulae  laxatlva?  post  partum,   1808 
Pllula?  metallorum,   1808 
Pllula?  metallorum  amara?,   1808 
Pllulae  opli,  959 
Pllula?  opil  et  camphorae,  1808 
Pilulae  opil  et  plumbi,   1808 
Pllulae  phosphorl,  959 
Pllulae  podophylli,   belladonnas  et 

capslel,  960 
Pllulae  quadrupllces,   1808 
Pilulae  rhei   (note),  960 
Pilula?  rhei   composita?,  960 
Pllulae  stomachic*.    953 
Pllulae  trlplices,  1808 
Pilule  de  mercure,  768 
Pilule  de  quinine  sulfate.  960 
Pilules,  950 
Pilules  alo^tlques  savoneuses,   952 


Index. 


1909 


Pilules  altgrantes  composees,  958 
Pilules  antidartreuses,  958 
Pilules  au  phosphore,  959 
Pilules  bleues,  768 
Pilules  cathartiques    composees, 

954 
Pilules  cathartiques   vegetables, 

955 
Pilules  chalybes  de  Blaud,  956 
Pilules  coch^es  mlneures,  955 
Pilules  d'acetate  de  plomb  et 

d'opium,  959 
Pilules  d'aloes  et  d'asefetide,  953 
Pilules  d'aloes  et  de   fer,   953 
Pilules  d'aloes  et  de   mastic,   953 
Pilules  d'aloes  et  de   myrrhe,   954 
Pilules  d'alo&s  et  de  savon,   952 
Pilules  d'asefetide.  954 
Pilules  de  Blancard,  957 
Pilules  de  carbonate   ferreux,    707 
Pilules  de  coloquinte    composees. 

955 
Pilules  de  coloquinte  et  d'extrait 

de  jusquiame,  956 
Pilules  de  copahu    (note),  398 
Pilules  de  galbanum  composees, 

957 
Pilules  de  gomme-gutte    composers, 

954 
Pilules  d'iodure  ferreux,  957 
Pilules  d'ipecacuanha  et  de  scille, 

958 
Pilules  d'opium,  959 
Pilules  de  Plummer,   958 
Pilules  de  podophyllum,    de   bella- 

done  et  de  poivre  de  GuinGe,  960 
Pilules  de  rhubarbe    composees, 

960 
Pilules  de  Rufus,  954 
Pilules  de  savon  composees,    961 
Pilules  de  scammonee  composers, 

961 
Pilules  ferrugineuses,   767 
Pilules  ferrugineuses   de   Blaud, 

956 
Pilules  laxatives  composers,  958 
Pilules  mercurielles  simples,    768 
Pilules  phosphorus,   959 
Plmaric  acid,  966,  1050,  1247 

(note) 
Pimarinic  acid    (note),   1247 
Piment  de  Cayenne,  288 
Piment  de  la  Jamaique,   961 
Piment  des  jardins,    288 
Piment  rouge,  288 
Pimenta,  865,  961 
Pimenta  de  la  Jamaica,  961 
Pimenta  officinalis,  961 
Pimenta,  oil  of,   810.   865,  962 
Pimenti,  961 
Pimento,  288,  961 
Pimentol,  865 
Pimento  water,  182 
Pimienti  negra.  962 
Pimpinell,   1614 
Pimpinella.  1614 
Pimpinella  anisum,   145 
Pimpinella  saxifraga,  1614 
Pimpinella,  tincture  of,   1819 
Pimpinellin,   1614 
Pinastrinic  acid,  1441 
Pinckneya,  1615 
Pinckneya  pubens,  1615 
Pinckneyin,  1615 
Pincushion  tree,   1338 
Pine  cone  oil,   1248 
Pine  needle  oil,  866,   1248 
Pine  nuts,   1243 
Pine,  oil  of.  866 
Pine  tar,  968 
Pine  wool,  1243 
Pineapple,  1615 
Pineapple  essence,  1496,  1497 
Pinene,  417,  797   (note),  844,  846, 

849,    852,    873,    878,    884,    1080, 

1246,   1366,   1676 


Plnlc  acid,  966,   1050 

Pinipicrin,   1676 

Pinltannlc  acid,  1676 

Pinite,   1243 

Pinkroot,  1161 

Pinus  ables,  966 

Pinus  australis,   878,  1243 

Pinus  balsamea.   1244 

Pinus  canadensis,  1429 

Pinus  cedrus   (note),  763 

Pinus  cembra,  1243,  1244    (note), 

1406 
Pinus  damaris,   1248 
Pinus  densiflora,  1243 
Pinus  echinata,    1050,    1243 
Pinus  gerardiana,  1243 
Pinus  halepensis,  1243 
Pinus  heterophylla,    1050,    1243 
Pinus  khasya,   1245 
Pinus  lambertiana,  763   (note), 

1243 
Pinus  lariclo,  1243 
Pinus  larix,   763    (note),   1244, 

1545 
Pinus  maritima,  818,   1243 
Pinus  merkusii,  1245 
Pinus  montana,   1243 
Pinus  montlcola,  1243 
Pinus  nepalensis,   1243 
Pinus  nigra,  1244 
Pinus  palustris,  878,  967,  1050, 

1242,    1243,   1406 
Pinus  plcea,   966,   1244 
Pinus  pinaster,  878,  1243 
Pinus  pinea,  1243 
Pinus  ponderosa,  879,  1243 
Pinus  pumilio,  866,  1243,  1406 
Pinus  riglda,  967,  1244 
Pinus  roxburghii,   1243 
Pinus  sabiniana,  812,  879,  1243 
Pinus  scropida,  1050 
Pinus  strobus.    1243 
Pinus  sylvestrls,  866,  877.  966 

(note),  967,   1243,   1676 
Pinus  taeda,  1050,  1242 
Pinus  teocotl,   1244 
Pinus  thunbergii,    1243 
Pinyl   formate,  276 
Pinyl  oxalate,    276 
Piombo,   975 
Pipe  gamboge,  273 
Pipe  stick,   305 
Piper,  962 

Piper  aduncum,   771 
Piper  afzelii   (note),  410 
I'iper  angustifolium,   771 
Piper  betel,   1413 
Piper  betle,   1395 
Piper  caudatum,  410 
Piper  clusii,  410    (note),  963 
Piper  crassipes    (note),    410 
Piper  cubeba,   410 
Piper  elongatum,  771 
Piper  famechoni,   963 
Piper  gulneense    (note),  410 
Piper  Hispanicum,  288 
Piper  Jaborandi,  1535 
Piper  Jamaicense,  961 
Piper  longum,  963 
Piper  lowong   (note),  410 
Piper  methystlcum,  1539 
Piper  mollissimum   (note),  410 
Piper  nigrum,  962 
Piper  novffi-holland«,    1615 
Piper  ovatum,   1615 
Piper  ribesioides   (note),   410 
Piper  sylvestre   (note),  410 
Plperazine,   1615 
Piperazine    qulnate,  1626 
Piperic  acid,  965 
Piperidin  guaiacolate,  1508 
Piperidine,  963,  965 
Piperidlne  guaiacolate,   1508 
PIperin,  964 
Piperina,  964 
Plperine,  963,  964 


Plperlnic  acid,  965 
Plperinum,  964 
Piperold  of  ginger,   826 
Piperoide  de  gingembre,  825 
Piperonal,   815,   965    (note) 
Piperonalic  acid,  876,   1463 
Piperovatine,  1615 
Pipi  root,  1615 
Pipitzahoic  acid,  1606 
Pipmenthol,  777 
Pipsissewa.  319 
Piptadenia  cebil,  1509 
Pirageia,   1385 
Pirofosfato  sodico,  1154 
Pirogallolo,   1029 
Piroxilina,   1030 
Pisang-cerylic  acid   (note),  310 
Pisang-cerylic  alcohol  (note), 

310 
Pisang  wax   (note),  310 
Piscidia,  1616 
Piscidia  erythrina,  1616 
Piscidia,  fluidextract  of,   1616 
Piscidic  acid,    1616 
Piscidin,  1616 
Pissenlit,   1240 
Pistaches,  1506 
Pistacia  lentiscus,   770 
Pistacia  terebinthina,  1432 
Pistacia  terebinthus,  770,   1242, 

1245,  1432 
Pistolochia,   1115 
Pitch,  966 

Pitch,  common,  1246 
Pitch  pine,  967,   1243 
Pitch  plaster,  441 
Pitcher  plant,    1644 
Pithecolobine,   1616 
Pithecolobium,  1616 
Plthecolobium  saman,   1616 
Pittacal,  967 
Pittsburg  water,  166 
Pituri,   1475 
Piturine,   1476 
rivoine,   1602 
Pix,  968 
Pix  arida.  968 
Pix  burgundica,  965 
rix  canadensis,  1429 
Pix  carbonis  praeparata,  966 
Pix  liquida,  967,  1246 
Pix  nigra,  968,   1246 
Pixol,   1616 

Plague  antitoxin   (note),  1123 
Plaintain  d'eau,    1374 
Plano-convex  catechu,   1435 
riant  diastase,  1518 
Plantago,  1616 

Plantago  amplexicaulis,    1534 
Plantago  ispaghula,  1534,  1617 
Plantago  lanceolata,  1610 
Plantago  major,   1610 
Plantago  media,  1616 
Plantago  ovata,  1534,   1617 
Plantago  psyllium,   1010 
Plantain,  1016 
Plasma,   592 
Plaster,  aconite,  436 
Plaster,  adhesive,   436 
Plaster,  ammonlacum   and   mercury, 

437 
Plaster,  antimonial.  436 
Plaster,  arnica,  436 
Plaster,  aromatic,  1792 
Plaster,  belladonna,   438 
Plaster,  Burgundy  pitch.  430 
Plaster,  camphorated  brown,  1792 
Plaster,  camphorated  mother,  1792 
Plaster.  Canada  pitch,   1430 
riaster,  compound  tar,  1792 
Plaster,  hemlock,  1430 
Plaster,  iron,  436 
Plaster,  lead,   441 
Plaster,  lead  iodide.  443 
Plaster,  menthol,    440 
Plaster,  mercurial,   440 
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Plaster  of  lead  carbonate    (note), 

443 
Plaster  of  myrrh,  802 
Plaster  of  Paris,  262 
Plaster,  opium,    441 
Plaster,  pitch,  441 
Plaster,  resin,  436 
Plaster,  soap.  444 
Plaster,  spice,  17!>2 
Plaster,  warming,   439 
Plaster,  zinc    (note),   442 
Plasters,  486 
Plasters,   spice,   1023 
Plasters,  viscln,    1415 
Plata,   193 

Platano  vainllla    (note),   1325 
Plate-sulphate  of  potassa,  1016 
Platln,  1617 
Platine.   1617 
Platlnic  chloride  test  solution, 

1710 
Platinum,  1617 
Platinum  and  sodium  chloride, 

1617 
Platinum  bichloride,  1617 
Platinum  chloride,    1017 
Platinum   tetrachloride,   1617 
Platrage  (note),  1139 
Putsches,   1296 
Pleurisy  root,    1401 
Plomb.  iiir. 
Plomo,  !t?r» 

lea   florlbunda,  1594 
Plotting  soap,   loss 
Plum  osarnro.  1497 

Plum   gum,   7 

Plumbagln,    1017 

Plumbago  europaja,    1017 

Plumbago  icylantca,  1617 

riumhi  acetaa,  I 

Plambl  carbones,  970 

PlamM  lodldum.  973 

Plumbi  nitres,   978 

Plumbi   oxidum.  ''71 

Plumhl   oxidum    nibium.    1647 

Plumbi  oxidum    ■emlritreum,    074 

Plumbi   saccharas,    1547 

Plumbi   tannas,   1547 

Plumbum.  ;i7r> 

Plumbum  acetlcum,  969 

Plumbum   carboiileum,    970 

Plumbum   hydrico-aceticum  solu- 

tum,   788 
Plumbum    lodatum.   !»72 
Plumbum   nltrlcum.  !t7.'( 
Plumbum  oxydatum,  !,7t 
Plume  nui  meg  i  note  i .  7"7 
Plummer'i  pills.  966 
Plummeracbe  pillen,  968 
Plunket'a  caustic,   2no 
Pneumln,  1617,  1628 
Ponya    (note),  669 
Poayero,  670 
Pockholz,   601 
Pod   pepper,   288 
Podalvria   tinctoria,   1406 
Podofilino,   1052 
Podofillina.   1052 
Podofillo,  978 
Podofilo,   978 

Podophylli   Indici   resina.    1528 
Podophylll   Indici  rhizoma,  1527 
Podophylli   resina,    1052 
Podophylli   rhizoma,  978 
Podophylllc  acid,   979 
Podophyllin,  980.    1052 
Podophyllin-,    belladonna-   und 

Spanlc  pillen,  960 

Podophyllin  purissimum    (note), 

1054 
Podophyllintinktur.  1283 
Podophyllinum,   1052 
Podophylloquercetin.  979 
Podophylloresin,  980 
Podophyllotoxln,  979 
Podophyllum,  978 


Podophyllum  emodl,  979,  1527 
Podophyllum,  extract  of   (note), 

468 
Podophyllum,  fluidextract  of,  553 
Podophyllumharz,    1052 
Podophyllum  leaves,  980 
Podophyllum  peltatum,    978 
Podophyllum,  resin   of,    1052 
Podophyllum   root,  978 
Podophyllum,  tincture  of,    1283 
Pogonopus   febrifugus,    303    (note), 

1442,   1625 
Pogostemon  heyneanus,  1591 
Pogostemon  patchouly,   1591 
Poh  dl   Bahia.   187 
Pois  a   gratter.  1572 
Pois  velus,  1572 
Poison  bay,   1525 
Poison  black   cherry,  225 
Poison  elder,   1630 
Poison  hemlock.  392 
Poison   ivy,    1631 
Poison  nut,  803 
Poison   oak.   1630,  1631 
Poison  sumach,   1630 
Poison  tobacco,  649 
Poisoning,   treatment   of  opium. 

909 
Poisonous  fungi,  1573 
Poisonous  honey,   773,  1385 
Poisonous  point (i.    1655 
Poisons,  arrow,  i:;'.»7 
Polvre,  968 

Pol  vie  de  Cayenne,  288 
Polvre   d'Pspngne 
Polvre  de  Qulnee 
Polvre  d'lnde,  a 
Polvre  de  la   JamaTcp.i 
Polvre  dos  muralllps,    104."> 
Polvre   nolr 
Poke  berry,  :<ii 
Poke  root,  941, 
Polar  plant,  l « .  1 T 

Polecat     weed.     117) 

Poley,  oil  of.  1  • 
Pollgala  de   Virginia,   1107 
Polljtala    vlrglnlana.   1 1 « >7 
Polishing  rouge,  70 

Pollack.    866 

Polvere    del    Dower.    1086 

Polvere  dl   oppio   ■  dl    lpe<a<  nana, 

1026 
Polveri.    1081 
Polvo  de    Dower.    1086 
Polvo   de    Ipeciiruaiia    opindo,    1<eji; 
Polvo   de   oplo.    6 

Polvo  gaslfero  Lexante,  i<iim 
Polvos.   1081 

Polvarabinontrlgalactangeddlc 

acid.   1296 
PolychroTte,    )"s 
Polyformln.   1617 
Polygala,  1617 
Polygala  alba.   llo7 
Polvgala  amara,  1107.  1617 
Polygala  boyklnll,  1108 
Polygala  butyracea,   l<il7 
Polygala  de   Virglnie,    1107 
Polygala  japonica    (note),    1107 
Polygala  pauclfolla,    843 
Polygala  polygama,  1617 
Polygala  rubella,  1617 
Polygala  senega,    847,    1106,    1116 
Polygala  tenulfolla    (note),   1107 
Polygala  vulgaris,  1107 
Polygale,  1617 
Polygalic  acid,  1108 
Polygonatum  muitlflorum.   1450 
Polygonatum  officinale,   1456 
Polygonatum  unifiorum,   1456 
Polygonic  acid,  1417 
Polygonin,   1418 
Polygonum  amphlblum,  1417 
Polygonum  aviculare,  1417.  1418 
Polygonum  barbatum,   1418 
Polygonum  chinense,  1528 


Polygonum  cuspldatum,   1418 
Polygonum  fagopyrum,  1417 
Polygonum  hydropiper,  1417 
Polygonum  persicaria,  1417 
Polygonum  punctatum,  1417 
Polygonum  tinctorium,    1418,    1528 
Polymnla.  1617 
Polymnia  uvedalia,  1617 
Polypodium,  1617 
Polypodium  adiantlforme,  1617 
Polypodium  filix-foemina,  1403 
Polypodium   filix-mas.  210 
Polypodium  friederichsthallanum, 

1617 
Polypodium  heleopteris,  210 
Polypodium  nemorale,  210 
Polypodium  vulgare.   1617 
Polyporus  fomentarius.   1371 
Polyporus  ignarius,  1371 
Polyporus  marginatus.  1871 
Polyporus  officinalis,   1370 
Polyporus   ribis.    1371 
Polyporus  ungulatus,  1371 
Polysaccharides,  1072 
Tolysolve  (note),  331 
Polystlchum  abbreviation.  210 
Polvstichum  durum    et    Induratum, 

210 
Polystlchum  flllx-mas,  210 
Polyterpenes,  *12 
Polytrichl,  1369 
Polytrlchon.    1869 
Polytrlchum.  1618 
Polytrlchum  junlpcrinum.    1618 
Pom  a   eolocynthldis.  887 
Pomada  alcanfornda,   812 
Pomadas,   1304 
Pomata  dl   cantarldi.  818 
Pomatas,  1804 
Pomato  con  acetato   bsslco   <li 

plombo,  814 
Pomatum  camphorstum,  312 
Pomatum  lulfuratum,   l :;  l  x 
Pomegranate,  598 
Pomegranate  bark,  598 
Pomegranate,  fluidextract    of,    ~>i2 
Pomeransenbltithenslrup,  1220 
Pomeranzenscbale,  2  Mi 
Pomeransenachalenaufguas,  <"'>2 
Pomeransenschalen51,   88 1 
Pomeranzcnscbab'tisiiiip.   1220 
Pomeransenschalcntlnkl  ur,    1 25  1 
Pomerausentlnktur,  126 1 
I'omeranzen  und  citronenechalen- 

aufgusa,  <>ri2 
Pomeranzenwein,  1886 
Pommade  belladonee,  1806 
Pommade  camphrCe,  :ii- 
Pommade  citrine,   1812 
Pommade  crebsotee,   1808 
Pommade  d'acfitate  de  plomb,  1316 
Pommade  d'aclde  pbenique,   1816 
Pommade  d'aclde  tannlque,  1806 
Pommade  d'aconitine,    1805 
Pommade  de  balelne,    1807 
Pommade  d'atropine,   1806 
rommade  de  belladone,    1808 
Pommade  de  Bourgeon  de  peupller, 

810 
Pommade  de  calomel,   1816 
Pommade  de  calomelas,   1815 
Pommade  de  carbonate  de   plomb, 

1317 
Pommade  de  ceruse,  1317 
Pommade  de  chloramldure  de 

mercure,   1312 
Pommade  de  chlorure  mercureux, 

1315 
Pommade  de  chrysarobine,    1308 
Pommade  de  creosote,    1808 
Pommade  de  deutoiodure  de  mer- 
cure, 1312 
Pommade  de  diachylon,  1308 
Pommade  d'eucalypte,    1309 
Pommade  de  goudron,    1310 
Pommade  de  grand  clgue\  1308 
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Pommade  de  hamamglls,   1309 
Pommade  d'lode,   1315 
Pommade  d'iodoforme,    1310 
Pommade  d'lodure  de  plomb,  1317 
Pommade  d'lodure  de  potassium, 

1317 
Pommade  d'lodure  de  potassium 

iodure\  1315 
Pommade  d'iodure  de  soufre,  1318 
Pommade  d'iodure  mercurique, 

1312 
Pommade  de  l'aclde  borique,  1305 
Pommade  de  Iyon,  1314 
Pommade  de  mezEreon,  781 
Pommade  de  nitrate  de  mercure, 

1312 
Pommade  de  noix  de  galle,  1309 
Pommade  d'oleate  d'aconitine, 

1305 
Pommade  d'oleate  d'atropine,  1306 
Pommade  d'oleate  de  cocaine,  1308 
Pommade  d'oleate  de  zinc,  1318 
Pommade  d'oleate   mercurique, 

1314 
Pommade  d'oxyde  de  zinc,  1319 
Pommade  d'oxyde  mercurique 

jaune,  1314 
Pommade  d'oxyde  rouge  de  mer- 
cure, 1314 
Pommade  de  paraffin,  1316 
Pommade  de  phenol,  1316 
Pommade  de  piment  des  jardins, 

1307 
Pommade  de  poudre  de  Goa,  1308 
Pommade  de  prficipite  rouge,  1314 
Pommade  de  stgarate   de  zinc, 

1319 
Pommade  de  stramoine,  1317 
Pommade  de  tannin,   1305 
Pommade  de  vSratrine,    1318 
Pommade  epispastique,  312,  1307 
Pommade  Epispastique  au  garou, 

781 
Pommade  mercurielle  a  parties 

egales,  1309 
Pommade  mercurielle    composed, 

1312 
Pommade  napolltaine,   1309 
Pommade  ph£niqu£e,   1316 
Pommade  simple,  1305 
Pommade  soufr^e,    1318 
Pommades,  1304 
Pomme  Gplneuse,  1182 
Pompholix,  1355 
Pongamia,  1618 
Pongamia  glabra,   1618 
Pontefract  cakes,  478 
Poplar,  1618 
Poplar  buds,   810,   1618 
Poplar  tree,  1551 
Poppy  capsules,   913 
Poppy  oil,  833 
Poppy  petals,   red,   1065 
Poppy  seed  oil.   888.   913 
Poppy,  syrup  of,  1816 
Poppy,  tincture  of,   1819 
Populin,  1618 

Populinated  lard    (note),   1304 
Populus,  1078,  1618 
Populus  balsamifera,  1618 
Populus  nigra,  810,   1618 
Populus  tremula,    1079,    1618 
Populus  tremuloldes,  1618 
Porcelain  clay,  680 
Porcellanerde,  680 
Porcellanthon.  680 
Porcina,  93 
Pore-fungi,  1573 
Porillon,   1577 
Porphyroxine,   899 
Porreau,   1548 
Porrum,   1548 
Porscb,  1548 
Port  wine,  1341 
Porter,  759,  1345 
Porteranthus  stipulatus,    1503 


Porteranthus  trlfoliatus,  1503 

Portland  arrow  root,  1399 

Portland  sago,  1399 

Portulaca,  1618 

Portulaca  oleracea,  1618 

Porzellanthonumschlag,  306 

Potable  water,  161 

Potasch,  991 

Potash,  991 

Potash  by  alcohol,  1003 

Potash   sal  aeratus,  984 

Potashes,  991 

Potaslco,  1018 

Potaska,  991 

Potaske,  991 

Potassa,  1002 

Potassa  alum,  119 

Potassa  caustica,  1002 

Potassa  cum  calce,    1004    (note), 

1691 
Potassa  del  commercio,    991 
Potassa  sulphurata,  981 
Potassa  with  lime,   1004    (note), 

1691 
Totassae  hydras,  1002 
Potassa?  nitras,  1010 
I'otassse  permanganas,    1013 
Potassae  prussias  flava,  1001 
Potassa?  sulphas,  1016 
Potassae  tartras,  1017 
Potasse  caustique,  1002 
Potasse  caustique  liquide,   733 
Potasse  du  commerce,  991 
Potasse  fondue,  1002 
Potasse  vitriolee,  1016 


Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Totassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 
Totassi 
1017 
Potassi 
Potassi 
Potassi 
Potassi 
Potassi 


acetas,   982 
biantimonias,  1391 
blcarbonas,  984 
bichromas,  998 
bisulphas,  1619 
bitartras, .  985 
bromas,  1619 
bromidum,   987 
cacodylas,  1424 
carbonas,  989 
carbonas  impura,  991 
carbonas  purus,  989 
chloras,   992 
chloridum,   1619 
citras,  994 

citras  effervescens,  996 
cyanidum,  996 
cyanuretum,  996 
dichromas.    998 
et  sodii  tartras,  999 
ferrocyanidum,  1001 
glycerophosphas,   1619 
hydras,  1002 
hydriodas,    1005 
hydroxidum.    1002 
hypophosphis,   1004 
iodas,   1619 
iodidum,  1005 
nitras,    1010 
nitris,  1620 
perchloras,   1620 
permanganas,   1013 
persulphas.  1620 
phosphas,   1620 
plcras,  1620 
silicas,    1620 
sulphas,  1016 
sulphas  cum  sulphure, 


sulphis.    1620 
sulphocyanas,    1621 
sulphuretum,  981 
tartras,  1017 
tartras   acidus.   985 
Potassio,  1018 
rotassio-ferric  alum,   498 
Potassio-ferric  tartrate.  499 
Potassio-mercuric  iodide,  1618 
Potassio-mercuric  Iodide  test  solu- 
tion, 1711 
Potassio-tartrate  of  antimony,   147 


Potassium,  1018 
Potassium  acetate,  982 
Potassium  acetate  and  buchu, 

elixir  of,  1783 
Potassium  acetate  and  juniper, 

elixir  of,  1790 
Potassium  acetate,  elixir  of,  1789 
Potassium  alum,  119 
Potassium  and  caffeine  chloro- 

genate,  1453 
Potassium  and  magnesium    tar- 
trate,   1000 
Potassium  and  sodium    citrate 

(note),  995 
Potassium  and  sodium  tartrate, 

999 
Potassium  antimonyl    tartrate,    147 
Potassium  arsenate  and  bromide, 

solution  of,  1802 
Potassium  arsenite,  solution  of, 

730 
Potassium  bicarbonate,  984 
Potassium  bichromate,  998,  1730 
Potassium  bichromate  volumetric 

solution,  B.P.,  1738 
Potassium  binoxalate.   1599 
Potassium  bisulphate,   1619 
Potassium  bitartrate,    985,    1711 
Potassium  bromate,    1619,   1711 
Potassium  bromide,  987 
Potassium  bromide,  effervescent, 

1810 
Potassium  bromide,   effervescent 

powder  of,  1810 
Potassium  bromide,  elixir  of.  1790 
Potassium  bromide  with  caffeine, 

effervescent,  1810 
Potassium  cacodylate,  1424 
Potassium  cantharidate    (note), 

314 
Potassium  carbonate,  989 
Potassium  carbonate   test   solution, 

1711 
Potassium  chlorate,  992,  1730 
Potassium  chlorate  lozenge.  1302 
Potassium  chlorate,  troches  of, 

1302 
Potassium  chloride,   1619 
Potassium  chloro-platinite,    1619 
Potassium  chromate,    99S,    1730 
Potassium  chromate  test  solution, 

1711 
Potassium  citrate,  994 
Potassium  citrate,  solution  of.   732 
Potassium  cobaltl-nitrite.   1619 
Potassium  creosotic-sulphonate, 

1663 
Potassium  cyanide,  996,  1730 
Potassium  cyanide   test   solution. 

1711 
Potassium  diehromate,   998 
Potassium  diehromate.   pure,  1711 
Potassium  diehromate,  tenth- 
normal  V.S.,   1719 
Potassium  diehromate   test   solu- 
tion,  1711 
Potassium  ferricyanide,  1619,   1730 
Potassium  ferricyanide    test    solu- 
tion,   1711 
Potassium  ferrocyanide,    1001, 

1711.   1730 
Potassium  ferrocyanide    test    solu- 
tion, 1712 
Potassium  fluoride.   1494 
Potassium  glycerophosphate,    1619 
Potassium  guaiacol-  and  cresol- 

sulphonates,  1663 
Totassium  guaiacol    sulphonate. 

1675 
Potassium  hydrate,    1002 
Potassium  hvdrogen   carbonate, 

984 
Potassium  hydrogen   sulphite,   1730 
Potassium  hydroxide.   1002,  1730 
Potassium  hydroxide,    fiftieth- 
normal  V.S..  1720 
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Potassium  hydroxide,  half-normal 
alcoholic  V.S.,  1720 

Potassium  hydroxide,   hundredth- 
normal  V.S.,  1720 

Potassium  hydroxide,    normal    V.S., 
1719 

Potassium  hydroxide,   solution   of, 
733 

Potassium  hydroxide,    tenth-normal 
V.S.,  1720 

Potassium  hydroxide   test   solution, 
1712 

Potassium  hydroxide,  test  solution, 
alcoholic,  1712 

Potassium  bypophosphlte,   1004 

Potassium   iodate,   1019 

Potassium  iodide.    1005,    1730 

Potassium  iodide  ointment.  1817 

Potassium   iodide  test  solution, 
1712 

Potassium  lodohydrargyrate,  solu- 
tion of,  1800 

Potassium  myronate.    877.    1125 

Potassium  nitrate,  1010.  1712 

Potassium  nitrate  paper,  319 
(note),   1013 

Potassium   nitrite.    1620 

Potassium    ortho-di-nltro-cresolate, 
1802 

Potassium  osmate.   1598 

Potassium  oxalate.    1680 

Potassium  oxyqulnoline  sulpho- 
nate.  1444 

Potassium   percarhonate.    000,    1620 

Potassium   perchloratc.    1620 

Potassium  permanganate,    1018, 
1730 

Potassium   permanganate,    solution 
of.   734 

Potassium  permanganate,    tenth 
normal   VS.   1721 

Potassium   permanganate   best    solu- 
tion.  1712 

Potassium  persulphate,    7o,    i  •',(>;. 
1620 

Potassium  phosphate,    1620 

Potassium    pit-rate,    1620 

Potassium  quadroxalate.   1599 

PotaMlam  silicate,    K 

Potassium  Rozolodol,  i  <;.".:• 

lum  sulphate,  1018,    L780 

Potassium  sulphate  test  solution, 

1712 
Potassium  sulphite.   1820,    1664 
Potassium  sulphocvanate,    1621, 

1712 
Potassium  sulphocyannte,    tenth- 
normal VS..   1722 
Potassium  sulphocyanate    test 

solution.   1712 
Potassium   tartrate.    1<>17 
Potassium   tellurate.    1  < ". 7 1 
Potassium,  tests   for.    1 7 ."t 7 
Potassium   tetroxalate,    1600 
Potato  hug,   1604 
Potato  fly  (note).  284 
Potato  spirit  oil.  1881 
Potato  starch.   144.   1561 
Potentilla,  1621 

Potentllla  canadensis,   1621,   1682 
Potentilla  norvegica,    1621 
Potentilla  reptans.   1621 
Potentilla  tormentilla.    1682 
Pothomorphe  mollissimum     (note), 

410 
Potlo  Riverl,  1802 
Potion  a  la   rhubarbe  alcaline,   784 
Potion  gazeuse    (effervescente) 

(note),  732 
Potus  imperialus.  9S7 
Poudre  aerophore    (note).    1025 
Poudre  antlmoniale  de  James,  1022 
Poudre  aromatique.   1023 
Poudre  d'ae£tanillde  composee, 

1022 
Poudre  des  aromates,  1023 


Poudre  de  cashcuttie  composee, 

1024 
Poudre  de  craie  aromatique,   1024 
Poudre  de  craie  composee,  1024 
Poudre  de  craie  opiacee,  1024 
Poudre  de  Dover,  1026 
Poudre  de  Goa,  187 
Poudre  d'lpecacuanha  opiacee, 

1026 
Poudre  de  jalap  composee,  1026 
Poudre  de  Jean  de  Vigo,  631 
Poudre  de  kino  opiacee,   1027 
Poudre  de  mercure  crayeux,  638 
Poudre  d'opium.    888 
Poudre  d'opium  composee,   1027 
Poudre  de  r£glisse  composee, 

1025 
Toudre  de  rhubarbe   composee, 

1027 
Poudre  de  Sedlltz,  1024 
Poudre  de  Seltz    (note*.  1025 
Poudre  de  Tennant  ou  de  knox, 

267 
Poudre  de  Tully,  1027 
Poudre  de  Vlenne    (note),    1004 
Poudre  des  eplces.   1028 
Poudre  gazeuse.    I'i2."i 
Poudre  gazlfere  purgative,    lo'jj 
I'oudre  gazogene   laxative,    1024 
Poudre   pectorals,    1025 

Poudres,   1021 

Poullot  commun.   1668 
Poultices.   1435 
Pounce,   l «'. -4 1 
Powder,  autimonial,   1022 
Powder,  antiseptic,  soluble,  1809 
Powder,  aromatic   10U3 
Powder,  catarrh,   1809 
Powder,  compound    aretanillde, 

1022 
Powder,  compound   almond.    1022 
Powder,  compound  anise,    1810 
Powder,  compound  chalk,   1024 
Powder,  compound  nflei  test  Ins.. 

1024 

Powder,  compound  pancreatic,  isio 

I'owd.r.  Dover's.    1028 

powder,  Gregory's,   1027 
Powder,  milk,  humanising,  1810 
Powder  of  scada,  compound,  isos 
powde,-  of  algaroth,  148,   161, 

1802,    L621 
Powder  of  almond,   compound, 

1800 

Powder   of  aloes  and   eanella.    1808 
Powder  of  bavberrv,    compound, 

1810 
Powder  of  CStechu,     compound. 

1024,  1809 
Powder  of  chalk,   aromatic,    1024, 

1M'!t 

Powder  of  chalk   with   opium, 

aromatic,  1024,  1809 
Powder  of  citrate  of  iron  and 

quinine,    effervescent.    1808 
Powder  of  elaterln,    compound, 

1025 
Powder  of  ferric  phosphate,  effer- 

n  scent,  1809 
Powder  of  glycvrrhlza,    compound, 

1025 
Powder  of  iodoform,  compound, 

1810 
Powder  of  ipecac  and  opium,   1026 
Powder  of  ipecac,    compound,    1026 
Powder  of  iron,  518 
Powder  of  jalap,    compound,    1026 
Powder  of  kino   and   opium,    1027 
Powder  of  kino,  compound,  1027, 

1810 
Powder  of  mild   chloride  of  mer- 
cury and  jalap,  1809 
Powder  of  morphine,   compound, 

1027 
Powder  of  opium,    compound,    1027 
Powder  of  pepsin,   compound,   1810 


Powder  of  potassium  bromide, 

effervescent,  1810 
Powder  of  potassium  bromide  with 

caffeine,  effervescent,  1810 
Powder  of  rhubarb  and  magnesia, 

anisated,  1810 
Powder  of  rhubarb,   compound, 

1027 
Powder  of  scammony,   compound, 

1028 
Powder  of  talcum,  sallcylated, 

1811 
Powder  of  tin.   1678 
Powder  of  tragacanth,    compound, 

1028 
Towder,  peptonizing,  1S10 
Powder,  Seidiitz,   1024 
Powder,  Tully's,  1027 
Powdered  blue  mass,  769 
Powdered  extracts,   466 
Powdered  opium,   887 
Powdered  talc,   1731 
Powdered  Vallet's  mass,  768 
Powders,   1021 
Powders,  effervescing     (note), 

1025 
Priicipitlrtes  ferrosulfat,  518 
Priiclpltlrtes  kohlensaure  kalkerde, 

258 
Priicipitlrtes  quecksllberoxyd,  680 
Prairie  bergamot,  1571 
Prairie  Indigo,  1406 
Prairie  potato,    1622 
Prairie  turnip,    1622 
Praparirte  austerschalen,  1672 
Prftparlrte  kohle,  295 
Praparirte  krelde,  406 
Praseodymium,   1473 
Prasold,  1621 

Precipitate   per  se   (note),  632 
Precipitated   calcium    carbonate, 

257 
Precipitated  calcium  phosphate, 

201 
Precipitated   calomel,   623 
Precipitated  carbonate   of   iron 

(note  I.    500 
Precipitated  carbonate   of  lime, 

268 
Precipitated   chalk,   257 
Precipitated   extract    of    bark,    1443 
Precipitated    ferrous    sulpha  I 
Precipitated    lead    iodide,  H72 
Precipitated   manganese  dioxide. 

768 
Precipitated   mercuric  oleate,  822 
Precipitated  oxide  of  mercury,   630 
Precipitated   phosphate   of   lime, 

261 
Precipitated  sulphate    of    iron,    513 
Precipitated  sulphide   of   antimony, 

154 
Precipitated  sulphur,  1202 
Precipitated  zinc  carbonate,  1350 
Prexlplte!   rouge,  631 
Prele.   1478 

Premna  taltensls,  1681 
Prenanthes  alba,    1576 
Preparation  of  cod   liver  oil,   857 
Prepared  calamine,  1427 
Prepared  chalk,  406 
Prepared  coal   tar,  966 
Prepared  lard,  93,  810 
Prepared  mutton  tallow,    1123 
Prepared  oyster-shell,    1672 
Prepared  storax.   1197 
Prepared  suet,    1122 
Prepared  sulphuret  of  antimony, 

1391 
Prescriptions,  examples  of  com- 
mon extemporaneous,  1741 
Prescriptions,  metric,    1743 
Preservation  of  extracts,   465 
Preserved  ginger,  1362 
Preserved  juice  of  colchicum,  472 
Preserved  vegetable  Juices,  1293 
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Preston  salts,  Munsey's   (note), 

131 
Prezzemolo,  1393 
Prickly  ash,    1346,    1394 
Prickly  ash  berries,  1347 
Prickly  cedar,  836 
Prickly  elder,   1394 
Prickly  pear,  1595 
Prickly  poppy,  1395 
Prickly  yellow  wood,    1347 
Pride  of  China,  1404 
Pride  of  India,  1404 
Prime  steam  lard,  94 
Primula,  1621 
Primula  grandlflora,   1621 
Prlmullte,  1621 
Prince's  pine,    319 
Prlnos,  1621 

Prlnos  verticlllata,  1621 
Prioria,  1621 

Prloria  copalfera,   1405,   1621 
Privet,   1549 

Procter's  preserved  Juice  of  tarax- 
acum   (note),   1199 
Proof  spirit,   103 
Proof  vinegar,   1692 
Propenyl-trlmethyltrloxy  benzene, 

772 
Prophetin,  483 
Propione,  1473,  1621 
Propionic  acid,  1086 
Propionitrlle,   1481 
Propionyl-phenetldin,  1684 
Propolis    (note),  773 
Propyl  alcohol,    1021 
Propylamine,    1683,    1684 
Propylamine,  commercial,  1684 
Propyl-cresol,  1250 
Propyldichloramine,  1382 
Prosopis  glandulosa,   1511 
Prosopis  juliflora,  1511,    1553 
Prosopis  odorata,   1511 
Prosopis  pubescens,  1511 
Prosopis  splcigera,    1510 
Protargol,   1621 
Protargolum,  1621 
Protea,  1621 
Protea  mellifera,  1621 
Proteacic  acid,  1622 
Proteacin,  1621 
Protelds,  1492 
Protiodide  of  mercury,  626 
Protiodure  de  mercure,  626 
Protium  carana,   1431,   1509 
Protium  elemi,   1510 
Protium  heptaphyilum,   1509 
Protium  icicariba,  1509 
Protocatechualdehydmethylaether, 

1326 
Proto-catechuic  acid,  686 
Protochlorlde  of  iron,   solution   of, 

1800 
Protochlorlde  of  iron,  syrup  of, 

1815 
Protochlorlde  of  mercury,    622 
Protochlorure  de  mercure,   623 
Protocloruro  di  mercurio,  623 
Protocurarine,  1697 
Protoeuridine,   1697 
Protocurine,   1697 
Protocyanure  jaune  de  fer  et  de 

potassium,  1001 
Protogen,   1622 
Protojoduro  di  mercurio,   626 
Protokosine,  418 
Protolaminic  acid,   1510 
Protolaresine,  1510 
Protomyrin,  1510 
Protoplna,  899 
Protoplne,   899,  1082,  1396,  1414, 

1442,  1480,   1503 
Protoquinamicine,  353 
Protosulfate  de  fer,   511 
Protoveratrldine.   1332 
Protoveratrlne,   1332 
Protoxide  d'azote,  1581 


Protoxide  de  plomb,  974 

Protoxide  de  plomb   fondu,    974 

Prual,   1397 

Prune,  1018 

Prune  de  Saint-Julien,  1019 

Pruneau  noir,  1018 

Prunella,  1622 

Prunella  vulgaris,  284    (note), 
1622 

Prunes,  1018 

Pruni  virginianae  cortex,  1019 

Prunum,   1018 

Prunus,  138 

Prunus  amygdalus  var.  amara,  137 

Prunus  amygdalus  var.   dulcis,   138 

Prunus  bokharensis   (note),  3 

Prunus  domestlca,  1018 

Prunus  laurocerasus,  690 

Prunus  persica,   1605 

Prunus  puddum  (note),  3 

Prunus  serotina,  1019 

Prunus  splnosa,  2 

Prunus  virginiana,  1019 

Prussian  blue    (note),   1001 

Prussian  blue,  soluble  (note),  1002 

Prussiate  jaune  de  potasse,  1001 

Prassiate  of  potassa,   1001 

Prussic  acid,  diluted,  29 

Pseudaconlne,  88 

Pseudaconitine,  88 

Pseudobaptisin,  1406 

Pseudo-cannabinol,   282 

Pseudococcus  cacti,  375 

Pseudocodeine,  378 

Pseudo-conhydrine,    394 

Pseudocoumarin,   1456 

Pseudocumene,  605,  967 

Pseudocumol,  1468 
Pseudocurarine,   1587 

Pseudo-emodin,  570 

Pseudo-ephedrine,   1478 

Pseudo-frangulin,   570 

Pseudo-inulln,  1531 

Pseudoionone,   1597 

Pseudolsopyrine,   1534 
Pseudojervine,   1332 
Pseudomorphina,   899 

rseudomorphine,   786,   899 

Pseudonarclssine,  1577 
Pseudopelletierine,  599 
Pseudopetalon  catesblanum    (note), 

1346 
Pseudopetalon  glandulosum 

(note),  1346 
Pseudopetalon  tricarpum    (note), 

1346 
Pseudo-punicine,  917 
Pseudopurpurin,   1633 
Pseudotsuga  tascifolia,   1430 
Pseusomagennetus  equatoriensls, 

1455 
Psidlum,  1622 
Psidium  guajava,   1622 
Psidium  pomiferum,  1622 
Psidlum  pyrlferum,  1622 
Psokay,   1542 
Psoralea,  1622 
Psoralea  bituminosa,   1622 
Psoralea  castorea,  1622 
Psoralea  esculenta,   1622 
Psoralea  glandulosa,   1622 
Psoralea  melilotoides,   1622 
Psoralea  mephitica,  1622 
Psoralea  pedunculate,   1622 
Psoralea  physodes,    1622 
Psychotria  emetica,   670 
Psychotria  Ipecacuanha,  669 
Psvchotrine,  673 
Ptelea,  1622 
Ptelea  trifoliata,  1622 
Pteris  aqullina,  1403 
Pterocarpl  lignum,  1083 
Pterocarpin,   1084 
Pterocarpus  bussel,  683 
Pterocarpus  draco,  1475 
Pterocarpus  elliptica,  1397 


Pterocarpus  erinaceus,  683 

Pterocarpus  indicus,    681 

Pterocarpus  marsupium,  680 

Pterocarpus  santalinus,  873,  1083 

Ptomaines,   1622 

Ptyalin,   1518 

Ptychotis  ajowan,  1250 

Ptychotis  coptica,  1250,  1585 

Ptychotis  oil,  1585 

Puccoon,   1082 

Puchury  nuts,  876 

Pudding  stick,  305 

Puerto  cabello  bark,  349 

Puff  ball,  1575 

Puke-weed,  747 

Pulegium  vulgare,  1563 

Pulegone,   814,  849,  1563,  1596 

Pulmoform,   1623 

Pulmonaire,  1623 

Pulmonaria,  1623 

Pulmonaria  officinalis,  1623 

Pulpa  de  tamarindo,  1239 

Pulpa  tamarindorum  cruda,  1239 

Pulpe  brute  de  tamarins,  1239 

Pulpe  de  casse,  305 

Pulpe  de  coloquinte,  387 

Pulque,  1372 

Pulsatilla,  1623 

Pulsatilla  ludoviciana,  1623 

Pulsatilla  vulgaris,  1623 

Pulveres,  1021 

Pulveres  effervescentes   (note), 

1025 
Pulveres  effervescentes    aperientes, 

1024 
Pulvern,   1021 
Pulverulent  tar,  968 
Pulvis  acacise  compositus,  18C8 
Pulvis  acetanilidi  compositus', 

1022 
Pulvis  aerophorus  Anglicus 

(note),  1025 
Pulvis  aerophorus   laxans,    1024 
Pulvis  aerophorus  seidlitzensis, 

1024 
Pulvis  algarothi,  1621 
Pulvis  aloes  et  canellse,  1809 
Pulvis  amygdalae  compositus,  1022, 

1809 
Pulvis  antacidus,  1027 
Pulvis  anticatarrhalis.  1809 
Pulvis  antimonialis.   1022 
Pulvis  antimonii   compositus,    1022 
Pulvis  antisepticus,  1809 
Pulvis  antisepticus  solubilis,   1809 
Pulvis  aromaticus,  1023 
Pulvis  a6ari  compositus.  1672 
Pulvis  camphoree  compositus 

Tully,   1027 
Pulvis  capucinorum,  1637 
Pulvis  catechu  compositus,   1024, 

1809 
Pulvis  catharticus,  1026 
Pulvis  causticus  cum  calce   (note), 

1004 
Pulvis  causticus  Viennensis  (note), 

1004 
Pulvis  cinnamomi    compositus, 

1023 
Pulvis  Comitissa;,  359 
Pulvis  cretse  aromaticus,  1024, 

1809 
Pulvis  cretffi  aromaticus  cum 

opio,  1024,  1809 
Pulvis  cretK  compositus,  1024 
Pulvis  digestivus.  1810 
Pulvis  effervescens  compositus, 

1024 
Pulvis  elaterini  compositus,   1025, 

1296 
Pulvis  febrifugus  orbis  amerlcanl, 

360 
Pulvis  ferrl  et  quininse  cltratls 

effervescens,  1809 
Pulvis  ferri   phosphatis  efferves- 
cens,  1809 
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Pulvis  glyeyrrhiza;  compositus, 

1025 
Pulvis  gummosus,  1808 
Pulvis  hydrargyri  chloridi  mitis  et 

jalapse,  1809 
Pulvis  infantum,  1027 
Pulvis  iodoformi  compositus,  1810 
Pulvis  ipecacuanhas  compositus, 

1026 
Pulvis  ipecacuanha;  et  opli,  1026 
Pulvis  ipecacuanha;    opiatus,    102G 
Pulvis  Jacobl,    1022 
Pulvis  jalapae  compositus,   1026 
Pulvis  jalapae   tartratus,   1026 
Pulvis  kaladanae   compositus.    15:;s 
Pulvis  kino  compositus,  1027,  1810 
Pulvis  kino  cum  opio,    1027 
Pulvis  liquidise    compositus,    1025 
Pulvis  lycopodii,  750 
Pulvis  magnesia;  cum  rheo,  1027 
Pulvis  morphina;  compositus, 

1027 
Pulvis  myrlcae  compositus.  1810 
Pulvis  opil  compositus,  1027 
Pulvis  pancreaticus  compositus, 

1810 
Pulvis  pectoralls  kurellae,  1025 
Pulvis  pepslni  compositus.  1810 
Pulvis  potassli  bromldl  efferves- 

cens,  1810 
Pulvis  potassli  bromldl  effervescens 

cum  caffelna,  1810 
Pulvis  pro  lacte  humanlsato.  1810 
Pulvis  purgans,  1026 
Pulvis  rhel  compositus.   1027 
Pulvis  rhel  et  magnesia;  anlsatun, 

1810 
Tulvls  sails  carollnl    fact  It  II   offer 

Kliini.   1810 
Pulvis  sails   Maalngenala   fnctltil 

efferreaoena,  1811 
Pulvis  sails  vlchyani   fadltil   eff<T 

vescens,  1811 
Pulvis  sails   vlchyani   fact  I  til   effer- 

vescens  cum  Llthlo,  1811 
Pulvis  scammonil  compositus.   1028 
Pulvis  sodae  tartaratav  effcrvescenH, 

1024 
Pulvis  talcl  sallcylleus,   1S1  I 
Pulvis  taracauH'.   1881 
Pulvis    trngin  aiith.i'   compositus. 

L028 
Pumex,  1624 
Pumice  atone,  1824 
Pumlllne,  1400 
Pumpkin,  1488 
Pumpkin   Med,  818 
Pumpkin  seed,  oil  of    (note),   818 
Pnneerla  coagulana,  1888 
Punlca   granatum.   588, 
Punlcln,   581 
Punlclne,  599.  917 
Punlclne  tannate,  918 
Punlclnum   tannlcum,   918 
Punico-tannlc  acid.    588 
Punlcum  malum. 
Pural,   1624 

Pure  extract   of  giy< yrrhlza,   478 
Pure  Prussian  blue   (note).  1001 
Purgatin,   1624 
Purgatol,   1824 
Purgen,   1611 
Purging  agaric.  1370 
Purging  cassia.   305 
Purging  flax,  1550 
Purging  nuts.   1406 
Purginlc  acid.    677 
Purglrcassie. 
rurgirnuss.   1406 
Purgo  macho.  678   (note),  1098 
Purified  aloes,  111 
Purified  animal  charcoal.  294 
Purified  antimony  sulphide,  153 
Purified  black  antimony,   153 
Purified  cotton,   597 
Purified  ether,  97 


Purified  extract  of  giycyrrhlaa, 

1793 
Purified  ox  bile,  490 
Purified  oxgall,   490 
Purified  pepsin,   920 
Purified  petroleum  benzin,  230 
Purified  sugar,   1073 
Purified  talc,   1238 
Purissimus  bismuth,  246 
Purple  avens,  1502 
Purple  cone-flower.  1476 
Purple  foxglove.  423 
Purple  willow-herb,   1555 
Purpurln,   1633 
Purpurrother  flngerhut,   423 
Purree,   1528 
Purreic  acid,    1528 
Purshianin,   1058 
Pussy  willow,   1640 
Putamen  ovi,  1476 
Putrescine.   1622 
Puya  chilensis    (not).   4 
Puya   lauata   (note).  4 
Puya  lanuginosa  (notei,  4 
Pycnanthemum,  1624 
Pycnanthemum   linlfollum,   1624 
Pyoktanln,   1388 
Pyoktaninum  aureum,   1388 
Pyoktanlnum  coeruleum,   1388 
Pyraconltlne   (note),  88 
Pyramidon,  1624 
Pyramldon  bicamphorate,   1624 
Pyramidon  camphorate,    1624 
Pyramldon  salicylate,    1624 
Pyraniidouls   Hcamphnras,    1624 
Pyramldonis  camphoras.   1624 
Pyramldonls  salicylas,  1624 
Pyranth),    1824 
Pyranum.    1624 
Pyrazole,    156.    1625 
Pyrazolon.    166 
Pyraaolonum    phenyldlmethvllcuni, 

188 
Pyrena 

Pyn-nol,    1624 
Pyrfethre  officinal.   1028 
Pyrethre  vrai.   i 
Pyrethrl  radix.  1028 
Pyrethrlc  add,   ucm 

Prrothrine.    1028 
Pyrethrum.  1028 
I'yrethrum   camphor.    10.0.5 
Pyrethrum  carneum,  1528 

I  "\  r«t  Ilium    <  linrnrliifolluin.    1520 

rum  purtbanium,  147,  1608 
Pyrethrum  roseum,  1529 

thrum,  tincture  of.  1288 
Pyretli 

Pyridine,  1626,    L( 
Pyridine  tricarboxylic  acid,  1625 

Pyrites.    511.    1206    I  D 

Pyrmonl   e/ater,   166 

icetlc  spirit.  :• 
Pyrocaln,   160T, 
Pyrocatechln,  1056,  1321    (a 
Pyro-catechln-mono-ethyl-ether, 

1674 
Pyrocatechol,  967 
Pj  i  ocatechulc  acid,  882 
Pyrodcxtrlu.    1  ).'! 
Pyrodln,   r 
Pyrodlne.    1518 
Pyrogaillc  add,  80,  1029 
Pyrogalllc  add  ointment,   1308 
Pyrogallol,  1029 

Pyrogallol  disalicylate,    1501.    1688 
Pyrogallol  monacetate,  1548,  1483, 

1501 
Pyrogallol,  oxidized   (note),  1030 
Pyrogallol  shellac  varnish,  1650 
Pyrogallol   triacetate,   1501,   1548 
Pyrogallol  um,   1029 
Pyrogallussaure,   1029 
Pyrogualacin,   605 
Pyrola  maculata,  320 
Pyrola  umbellata,  320 


Pyroligneous  acid,  16,  067 
Pyroligneous  acid,  crude,   18 
Pyroligneous  spirit,   1568 
Pyroligneous  vinegar,  16 
Pyrolusita,  759 
Pyrolusite,  759 
Pyromeconic  acid,  902 
Pyromuclcaldehyde,  1499 
Pyrone,  902 

Pyrophorus.  Homberg's,   120 
Pyrophosphate  de  fer  et  de  soude, 

510 
Pyrophosphate  de  soude,  1154 
Pyrophosphate  of  Iron,    510 
Pyrophosphate  of  iron,  elixir  of, 

1786 
Pyrophosphate  of  Iron  with 

sodium  citrate,  510 
Pyrophosphate,  sodium,    1154 
Pyrophosphorlc  acid,    59,   934 
Pyrophosphorsaures  elsenoxyd 

mit  citronensaurem  natron,  510 
Pyropseudaconltlne,  88 
Pyrosal,   1625 
Pyrotartaric  acid,  273 
Pyroxylic  spirit,   1568 
Pyroxylin,  1030 

Pyroxylin,  soluble   (note),   1031 
ryroxyllnum,  1030 
Pyroxylon,  1030 
Pyrrhol,  1387 
Pyrrol,  156 

Pyrrol  tetralodlde,  662 
Pyrrotlne,  515 
Pyrua  amorlcana,   1658 
Pyrus  aucuparla,    1658 
Pyrus  cydonla,   1470 
Pyrua   glabra    (note),   768 
Pyrus  mains.    188 


Quadruplex  pills,  1808 

Qua  I,   1373 

Quaker  black  drop.   12 

Quaker  buttons,    803 

(Jmissla.  108S 

Quassia  amara,    1082 

Qgaeelaanfgnea,  <i5(; 

Quaaaia,  concentrated   eolation   of, 

734 

Quaaaia  della  Qlammalca,  1082 
t.Miassia  ezcelaa,  l « » .' i ii 
Quaaaia,  eztracl  of,  488 
Quaaelaextrakt,  4k<; 
Quaaaia,  fluldeztracl  of,  554 
Quaaaia  glauca,  i <> i*< 
Quaaaiabola,   10:12 
Quassia,  Infusion   of,   658 
Quassia   slmaruba,   1649 
(Quassia,  syrup  of   (note),   1032 
Quassia,  tincture  of,  1284 
Quasslatlnktur,   1264 
Quassia   wood.    1032 
Quassia'   lignum,    1032 
Quasslc  add,   1033 
Quasslde,   1033 
Quassle  amere,  1032 
Quassle  de  la  JamaTque,  1032 
Quassin.    1082,    1649 
Quatract,   466 
Quatuor  pills,  1808 
Quebrachamlne,  1402 
Quebrachine,   1402 
Quebrachite.   1402 
Quebracho,  1402 
Quebracho  bianco,  1402 
Quebracho  Colorado,  1025 
Quebracho,  fluidextract  of,    1403 
Quebracho  gum,   1625 
Queckenwurzel,  1296 
Quecksllber,  633 
Quecksilberalbumlnat.    1564 
Quecksllberchlorid,  617 
Quecksilber-chlorldamld,   637 
Quecksilberchlortlr,    623 
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Queeksllberchloriirsalbe,   1315 
Quecksilberforniamidlosung,    1565 
Quecksilberbaltiges  ammoniak- 

pflaster,  437 
Quecksilberjodid,  626,  628 
Quecksilberliniment,   697 
Quecksllber  mit  kreide,   638 
Quecksilbernitratsalbe,    1312 
Quecksilberoleat,   822 
Quecksllberoleatsalbe,    1314 
Quecksilberoxyd,  631 
Quecksilberoxydnitratlosung,  722 
Quecksilberpflaster,  440 
(Jueeksilber  praecipitat,    631 
Quecksilber-  und   ammonlak- 

pflaster,  437 
Queen  of  the  meadow,  1660 
Queen's  delight,  1181 
Queen's  root,  1181 
Queensland  hemp,   1646 
Quercetln,   1035,    1437,    1594 
Quercetin  isodulclte,   1694 
Querela,  1034 
Quercin,   1034 
Quercltannic  acid,  1034 
Quercite    (note),   1035 
Quercitrin,   1035,  1067,  1370,  1432, 

1576 
Quercitron,  1035 
Quercus,  1034 

Quercus  agilops,   572,   1689 
Quercus  alba,  1034 
Quercus  cerris,  572 
Quercus  digitata,   1034 
Quercus  excelsa,   572 
Quercus  falcata,  1034 
Quercus,  fluidextract  of,  555 
Quercus  ilex,  572 
Quercus  infectoria,  572 
Quercus  leptocarpus,   573 
Quercus  lusltanica,  57.': 
Quercus  marina,  1498 
Quercus  occidentalis,  1461 
Quercus  pedunculata,  1034 
Quercus  persica    (note),   763 
Quercus  petiolaris.   573 
QuercUs  prinus,   1034 
Quercus  pseudosuber,    1461 
Quercus  rigida,    573 
Quercus  robur,  572,  1034 
Quercus  suber,   1461 
Quercus  tinctoria,   1034 
Quercus  vallonea    (note),  763 
Quercus  velutina.    1034 
Quercus  virens,  1034 
Quercus  virginiana,    1034 
Quermes  mineral,   154 
Quevenne's  iron,  518 
Quick  grass,  1296 
Quickens.   1296 
Quicklime,  266 
Quicksilver,   633 
Quillaia.  1035 
Quillaia  bark,  1035 
Quillaia  sapotoxin,  1036 
Quillaiac  acid,  1036 
Quillaia;  cortex.  1035 
Quillalc  acid,  1643 
Quillain,   1036 
Qulllaja,  1035 
Qulllaja,  fluidextract  of,  B 
Quillaja  saponaria.   1035.   1642 
Qulllaja,  syrup  of.  1036 
Quillaja,  tincture  of,  1284 
Quillay,   1035 
Quina  amarilla.  338 
Quina  aromatica,   303 
Quina  calisaya,  338 
Quina  morada.   303    (note),   1625 
Quina  roja,  338 
Quinacetine  sulphate,   1625 
Quinalgene.   1384 
Quinamia,  353 
Qulnamicine,   353 
Quinamidine,  353 
Quinaphthol.   1442 


Quinaseptol,   1472 

Quince  essence,  1497 

Quince  seed,  1470 

Quinetum,  342,  359   (note) 

Quinia  de  Remijio    (note),  349 

Quinia  de  sera    (note),    349 

Quinic  acid,   350,  355,   1038,  1625 

Quinicia,  1038 

Quinicine,  350,  355,  1038,  1443 

Qulnldamia,  353 

Quinidinae  sulphas,   354 

Quinidine,  350,   353 

Quinidine,  bitterless  syrup  of,   1816 

Quinidine  sulphate,   354 

Quinidine,  syrup  of,  1816 

Quinlna,   1036 

Quinlnae  arsenas,  1626 

Quinine  benzoas,  1626 

Quininae  bisulphas,    1040 

Quininae  boras,   1626 

Quininae  bromas,   1626 

Quininae  cacodylas,  1424 

Quininae  carbonas,   1626 

Quininae  chlorhydrophosphas,   1626 

Quininae  chlorhydrosulphas,   1626 

Quininae  chromas,    1626 

Quininae  eosolas,  1626 

Quininae  glycerophosphas,   1626 

Quininae  hydrobromas,    1041 

Quininae  hydrobromidum,  1041 

Quininae  hydrochloras,    1042 

Quininae  hydrochloridum,    1042 

Quininae  hydrochloridum  acldum, 

1043 
Quininae  iodas,   1626 
Quininae  salicylas,   1043 
Quininae  sulphas,   1044 
Quininae  sulphas  acidus,  1040 
Quininae  valerianas    (note),   1040 
Quinine,  350,   1036 
Quinine  adulterations,    1047 
Quinine,  ammoniated    tincture   of, 

1284 
Quinine  and  ammonium  valerian- 
ate, elixir  of,  1783 
Quinine  and  phosphates,   compound 

elixir  of,  1790 
Quinine  and  urea    hydrochloride, 

1039 
Quinine  antlmonate,    1039 
Quinine  arsenate,  1626 
Quinine  arsenite,   1039 
Quinine  benzoate.    1626 
Quinine  beta-naphthol-a-mono- 

sulphonate,  1442 
Quinine  bisulphate.  1040 
Quinine  borate.    1626 
Quinine  bromate,  1626 
Quinine  bromsalicylate,  1421 
Quinine  brute  ou  amorphe.   1443 
Quinine  cacodylate,   1424 
Quinine  camphorate.   1039 
Quinine  carbolate  (note),  1040 
Quinine  carbonate,    1626 
Quinine  carbophenetidide,    1442 
Quinine  chlorate    (note),   1039 
Quinine  chlorhydrophosphate, 

1626 
Quinine  chlorhydrosulphate.    1626 
Quinine  chromate,   1626 
Quinine,  chromate    test    for    (notei. 

1045 
Quinine  citrate    (note).    1039 
Quinine  citrothymate.    1039 
Quinine,  compound  elixir  of.  1784 
Quinine  eosolate.   1626 
Quinine  ester  of  salicylic  acid. 

1640 
Quinine  ethyl  carbonic  ether,  1485 
Quinine  ferrocyanide.    1039 
Quinine  flower.  1637 
Quinine  glycerophosphate.  1039. 

1626 
Quinine  guaiacol   bisulphonate, 

1508 
Quinine  hydraWe,  1036 


Quinine  hydriodide  (note).  1040 
Quinine  hydriodide,  iodized    (note*. 

1040 
Quinine  hydrobromate,   1041 
Quinine  hydrobromide,    1039 

(note),  1041 
Quinine  hydrochlorate,   1042 
Quinine  hydrochloride,   1042 
Quinine  hydrochloride,  acid,  1043 
Quinine  hypophosphite,  1039 
Quinine  iodate.    1626 
Quinine,  Kerner's  test  for   (not*1'. 

1045 
Quinine  lactate    (note).   1040 
Quinine  lygosinate,    1555 
Quinine  meconate  (note),  1040 
Quinine,  oleate  of,  823 
Quinine,  per  cent,  of  in  salts.  1038 
Quinine  phenate    (note),   1040 
Quinine  phosphate    (note),   1040 
Quinine  quinate.   350.   356 
Quinine  salicylate,    1040    (notei. 

1043 
Quinine,  salts  of,  1038 
Quinine  subsulphate,  1045 
Quinine  sulphate,    1044 
Quinine  sulphate,  pills  of,  960 
Quinine  sulpho-salicylate    (note), 

1040 
Quinine  sulphovlnate    (note).   1040 
Quinine  tannate,   1039 
Quinine,  tincture  of,  1284 
Quinine  urate,   1039 
Quinine  valerate    (note).    1040 
Quinine  valerianate   < notei.  1040 
Quinine  valerianate  and  strych- 
nine, elixir  of,  1790 
Quinine  wine,  1339 
Quiniretin.   1037 
Quinoa.  1627 
Quinoidin.   1443 
Quinoidine,   350 
Quinolinae  sulphocyanas,    1627 
Quinoline,  1387,    1443 
Quinoline-bismuth  rhodanate.   1467 
Quinoline-bismuth  sulphocyanide, 

1467 
Quinoline  hydrochloride,    1443 
Quinoline  mono-hypochlorite, 

1443 
Quinoline  salicylate.    1443 
Quinoline  sulphocyanate,    1627 
Quinoline-sulphonic  acid.  1537 
Quinoline  tartrate,    1443 
Quinone.  355 
Quino-quino,   220 
Quinosol,   1444 
Quinotropine.  1626 
Quinovic  acid.  356.  1427 
Quinovin,  356 
Quinquina,  338 
Quinquina  africaine,   1474 
Quinquina  jaune,   338 
Quinquina  rouge,  338 
Quitch,   1296 
Quittenkerne,   1470 
Quittensamen,  1470 


Rabano  rusticano,   194 

Rabarbaro,   1059 

Rabelaisia  philippinensis,   1397 

Rabelaisin.  1397 

Racemic  acid,   85,  1339,  1628 

Rachitol.  584 

Racine  bresilienne.  669 

Racine  d'aconite.  89 

Racine  d'actee  a  grappes,  336 

Racine  d'ang£lique,   1385 

Racine  d'aralle  nue.  1394 

Racine  d'arnique,  195 

Racine  de  bec-de-grue  tachete\  582 

Racine  de  belladone.   226 

Racine  de  benotte  aquatique,  1502 

Racine  de  Colombo,  264 
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Racine  de  Colombo  de  mariette, 

1495 
Racine  de  cypripede  jaune,  419 
Racine  de  gentiane,  580 
Racine  de  gentiane  jaune,  580 
Racine  de  gillenie,   1503 
Racine  de  guimauve,   118 
Racine  de  hemidesmus,  610 
Racine  d'heuchere  d'Am^rique, 

1516 
Racine  d'hydrastis  du  Canada,  642 
Racine  de  leptandra,   691 
Racine  de  phytolaque,  941 
Racine  de  pied-de-corneille,  582 
Racine  de  pothos  fetide,   1474 
Racine  de  reglisse,  593 
Racine  de  Saint   Cbristopbe,   1368 
Racine  de  sumbul.   1209 
Racine  de  trloste,   1684 
Racine  de  val£riane,    1322 
Racine  de  veronlque  de  Ylrglnie, 

691 
Racine  douce,  593 
Radiated  false   jalap    (note),    679 
Radical  vinegar,  17 
Radice  dl  belladonna.  226 
Radices  colubrlnse,  803 
Radis  de  cbeval,  194 
Radium,  1627 
Radix  acorl,  250 
Radix  altha?a?,   118 
Radix  bardana?,   I 
Radix  benedicts  sylvestris,   1502 
Radix  blsmalv.T.   1 18 
Radix  caincse,  Hi'H 
Radix   cainan:e.    1426 
Radix  calami  aromntlci.   2."0 
Radix  carvophyllata?  aquatlcm, 

1502 
Radix  Chrlstophorlana,   1.3(18 
Radix   columbo,    264 
Radix  Colombo  amerlcanse,   1405 
Radix  colubrlna,   1118 
Radix  consolidn?   majorls.   1888 
Radix  fllicis  marls.  210 
Radix   EnuMHB,    1498 
Radix  gentlanw,  580 
Radix  gentlnna?   luteal.   880 
Radix  gentiana?  majorls. 
Radix  gentians;  rubra,   880 
Radix  glycyrrhlza?    Hispanics,    593 
Radix  gramlnls.  1288 
Radix  iiibis.i.  ns 
Radix    ipecacuanha*,   I 
Radii   ipoma-arum,   075 
Radix   Ir.os.   1698 
Radix   Irldls   I'lorcntlna?,  1596 
Radix   JalajMB,   I 
Radix   levlstlel.    1549 
Radix   l!quirltia\   698 
Radix  olsultll.   1610 
Radix  plmplndlav    nil  4 
Radix  polygala?  Virginians?.  1107 

pyrethrl    Romani,    1028 
Radix   ratanli.-p.  684 
Radix  sarsaparllla?.   1093 
Radix  senegas   1107 
Radix  symphiti.  1665 
Radix  taraxacl  cum  herba.  1240 
Radix  Valeriana?.   1822 
Radix  Valerianae  mlnorls.   1 
Radix  Valeriana?  montana-,   1822 
Radix  Valeriana?  sylvestris.  1322 
Radix  vlperina.   1115 
Radix  zedoaria?,  1701 
Radix  zedoaria?   lougas   1701 
Radix  zedoari.T  rotunda?,  1701 
Rafflnlrtes  silber,  193 
Rafflnose.   1072 
Ragweed.   1370 
Ragwort,   1646 
Raifort  sauvage.   194 
Rain  water,  162 
Rainweide,   1549 
Raisin  d'ours,   1319 
Raisins,  1628 


Raiz  de  belladona,   226 

Ralz  de  china  de  Mexico   (note), 

1093 
Raiz  de  Colombo,  264 
Raiz  de  genciana,  580 
Raiz  de  ipecacuana,  669 
Raiz  de  jalapa,    675 
Raiz  de  malvavisco,  118 
Raiz  de  pelitre,  1028 
Raiz  de  pollgala  de  Virginia,  1107 
Raiz  de  ratania,  684 
Ralz  de  regaliz,   593 
Raiz  de  rubano  rusticano,  194 
Ralz  de  zarzaparrilla,    1093 
Ralz  pretta,  1426 
Rame,  414 
Ramsted,  1549 
Randia,  1628 

Randla  dumetorum,  1628 
Ranuncullne,  1629 
Ranunculus,  1628 
Ranunculus  acrls,  1629 
Ranunculus  aquatllls,   1629 
Ranunculus  bulbosus,    1629 
Ranunculus  flammula.   1629 
Ranunculus  sceleratus.   1629 
Rape  oil  group,  806 
Raphla  pedunculata,  1637 
Rasamala  resin  (note),  1197 
Raspberry,  1068.  1634 
Raspberry  essence.  1497 
Raspberry,  syrup  of,  1634 
Rosura  santalum,   1083 
Ratanhaextrakt,  480 
Ratanhla.  684 
Ratanhla   pastlllen.  1301 
Ratanhla   red,  686 
Ratanbiaslrup.   1229 
Ratanhla  tannic  acid. 
Ratanhlatlnktur,   1274 
Ratanhla-  und  cocaln-pastlllen, 

1801 
Ratanhlawurzel,   084 
Ratanhlnwurzclaufjriiss.  055 
Ratanhlnwurzelfluldextrakt,   547 
Katanhlne.   686 
Ratania.   I 

Rati  of  flow   In   percolation,    4t!3 
Rattl. 

Rattlesnake  root.  1106,   Li 
Rattlesnake  wood.    1616 
Rattlesnake's  master,   i:!7'_'.    14  7'.", 

1549 
Rattietop,  ••• 
Rauwolfla  serpentina,    1. ".;>."> 
Raw  meat.   1562 
Raw  water.   168 

■  tc\.    1T06 
Realgar,   1629 
Rectal  suppositories.   1212 
RcctlSelrtar  welngdst.    1<i3 
Rectified   oil   of  amber,  1378 
Rectified  oil  of  turpentine,   881 

ed   spirit.    103,    117'J 
Red  bark,  338 
Red  bole,  1418 
Red   luK-kevp.    1370 
Red  bud,    1440 

dar,  1509,  1537 
Red  cedar,  oil  of,  1537 
Red  chalk,   1629 
Red  charcoal,  295 
Red  chick  weed,  1384 
Red  chromate  of  potash,  998 
Red  chromate  of   potassa,   998 
Red  cinchona,  338 
Red  cinchona  bark,  338 
Red  cohosh,  1368 
Red  copaiba    (note),  400 
Red  elder.  1333 
Red  elm,  1303 
Red  fire,  1187 
Red  gum.   453,  683 
Redhead.  1401 
Red  Indian  paint,  1082 
Red  ink,  1529 


Red  ink,  indelible,  1527 
Red  iodide  of   mercury,   628 
Red  iodide  of  mercury  ointment, 

1312 
Red  kousso,  418 
Red  lead,  976,  1547 
Red  litharge,  975 
Red  mercuric  iodide,  628 
Red  mercuric  oxide,  631 
Red  mercuric  oxide,  ointment  of, 

1314 
Red  oak,  1034 

Red  ochre,   1528,  1584,  1629 
Red  oil,  1521 
Red  oil  of  thyme,  884 
Red  orpiment,   1629 
Red  oxide  of  Iron   (note),  506 
Red  oxide  of  lead,  976,  1547 
Red  oxide  of  mercury,   631 
Red  oxide   of   zinc,    1360 
Red  pepper,   288 
Red  Peruvian  bark,  338 
Red  phosphorus,    934 
Red  poppy  petals,  101 
Red  poppy,  syrup  of,  1232 
Red  potassium  prusslate,  1619 
Red  precipitate,   630 
Red  precipitate  ointment,    1314 
Red  puccoon,  1082 
Red  resin,  1063 
Red-root,   1438 
Red  rose,   1067 
Red-rose   petals,   1067 
Red  sandal  wood.  1083 
Red  sanders   wood,    1088 
Red  santal  wood.   1088 
Red  sarsaparllla.    1094 
Red  snunders,    873,    1083 

I  allng  wax,   1644 
Red  seeded   dandelion,    1240 
Red    sulphide   of   mercury.    L566 
Red  sulphur  springs,    166 
Red   tartar.  986 
Red  whortleberry  (note),  1821 

Red    wine.    I 

Red    wine   vinegar,    1<;'.1.3 

Red    wines.     1840 

Red    yens!,    17(10 

Reddle,    1029 

Redonl,    1460 

Reduced    iron,    MS 

Reduced    iron,  assay  of.  .r,20 

Reduced  iron  Loxenge,   1800 

Reduzlrtes  elscn,  518 
Refined  camphor,  27(i 
Refined    cotton   seed   oil,   848 

Refined  isinglass,  1522 
Refined  licorice,  477 
Refined  oxgall,  491 

Refined    saltpetre,    1012 

Refined   sugar,    1070 

Regaliz.   503  , 

Re^aliza  en   hallos,  476 

Reglanlc  add   L829 

Reglanln,  1021) 

Reglisse,  593 

Regulus  of  antimony,   152 

Relnsch's  arsenic  test,  203 

Reine  Claude  prune,   1019 

Reiner  aether,  97 

Reiner  esslg,  13 

Reiner  salmlak,  131 

Relnes  chloroform.  327 

Relnes  hlrschhornsalz,    129 

Relnes  lakrlz,  478 

Rejagnou,  1439 

Relations  between  thermometers, 

1752 
Relative  value  of  apothecaries'  and 

Imperial  measure,  1744 
Relative  value  of  apothecaries'  and 

metric  fluid  measures,  1746 
Relative  value  of  apothecaries'  and 

metric  weight,  1747 
Relative  value  of  avoirdupois  and 

metric  weights,  1747 
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Relative  value  of  avoirdupois 

weights   and   Imperial   measures 

In  the  metric  system,  1746 
Relative  value  of  metric  and 

apothecaries'  weights,   1747 
Relative  value  of  metric  and 

avoirdupois  weights,   1747 
Relative  value  of  metric  fluid  and 

apothecaries'  measures,  1746 
Relative  value  of  United  States 

and  metric  measures  of  length, 

1746 
Relative  value  of  weights  and 

measures  in  water  at  25°  C, 

1744 
Remijia  pedunculata   (note),  349 
Remijia  purdieana   (note),  349 
Remijia  vellozii,  1691  , 
Renealmia  cardamomum,  299 
Rennet,  1629 
Rennet,  liquid,  1802 
Rennet-wine,  1629 
Renoncule,   1628 
Repercolation,   463,   523 
Resaldol,   1629 
Resalgin,  1629 
Reseda,  1629 
Reseda  luteola,   1629 
Resene    (note),  1247 
Resin,  1050 
Resin  cerate,  315 
Resin  of  copaiba  (note),  399 
Resin  of  jalap,   1051 
Resin  of  leptandra  (note),  691 
Resin  of  may-apple,  1052 
Resin  of  podophyllum,    1052 
Resin  of  scammony,   1054 
Resin  of  turpeth,    1685 
Resin  ointment,  315 
Resin  plaster    (note),  436 
Resina,  1050,  1246 
Resina  alba,   1050,   1246 
Resina  benzoe,  231 
Resina  copaibae   (note),  399 
Resina  d'angelim  pedra,   686 
Resina  de  guajaco,   603 
Resina  de  guayaco,  603 
Resina  de  jalapa,  1051 
Resina  di  gialappa,   1051 
Resina  di  scammonea,   1054 
Resina  elastica,  428 
Resina  empyreumatlca  liqulda, 

967 
Resina  flava,  1050,  1246 
Resina  guajaci,  603 
Resina  jalaps,   1051 
Resina  kino,  681 
Resina  lacca,  1543 
Resina  mastiche.  770 
Resina  nigra,  1246 
Resina  phosphorata   (note),  936 
Resina  podophylll,   1052 
Resina  scammonii.   1054 
Resina  thapsise,  1674 
Resinas,   1055 
RCsine  blanche,  1050 
R£sine  de  cachibou,  1431 
Resine  de  chibou,  1431 
Resine  de  gayac.  603 
R6sine  de  Gomari.   1431 
Resine  de  jalap,   1051 
Resine  de  podophyllum   peltatum, 

1052 
Resine  de  scammonPe,  1054 
Resine  jaune,  1050 
Resino-amer,  115 
Reslnotannol  cinnamate,  232 
Resinotannols,   127 
Resinous  bitter,    115 
Resins,   1055 

Resins,  etc.,  acid  number  for,  1712 
Resol,  1630 
Resopyrine,  1630 
Resorbin,  1630 
Resorcin.  1056 
Resorcin  ointment,  compound,  1820 


Resorcin  paste,   Lassar's  mild, 

1806 
Resorcin  phthalein,  1478 
Resorcin-wismut,  1417 
Resorcina,  1056 
Rgsorcine,  1056 
Resorclnol,  572,  1056 
Resorcino!  monoacetate,  1501 
Resorcinum,  1056 
Retama  sphoarocarpa,  1630 
Retamine,   1630 
Retene,  967 
Retinol,   1630 
Rhabarbarum,  1059 
Rhabarber,   1059 
Rhabarberaufguss,  656 
Rhabarberextrakt,  487 
Rhabarbersaft,   1231 
Rhabarbersirup,  1231 
Rhabarbertinktur,  1285 
Rhabarber  und  aloe  pillen,  960 
Rhamnegin   (note),  570 
Rhamnetin   (note),  570 
Rhamni  frangulae  cortex,  569 
Rhamni  succus   (note),  570 
Rhamnin    (note),  570 
Rhamnodulcite,  570 
Rhamnose,   1072 
Rhamnoxanthin,   570 
Rhamnus  alnifolla,    1057 
Rhamnus  callfornica,    570    (note), 

1057 
Rhamnus  cathartlca,  syrup  of,  1816 
Rhamnus  cathartlcus,   569 
Rhamnus  crocea,  1057 
Rhamnus  frangula,  569,  1058 
Rhamnus  humboldtiana  (note), 

570 
Rhamnus  humboldtianus,   1431 
Rhamnus  lnfectoria   (note),  570 
Rhamnus  purshiana,  569,  1057 
Rhamnus  purshiapa,  elixir  of,  1790 
Rhamnus  wlghtii,  570  (note),  1058 

(note) 
Rhaphidophora  vitiensls,  1G81 
Rhapontic  rhubarb,   1062 
Rhapontic  root    (note),  1062 
Rhatany,  684 
Rhatany  lozenge,  1301 
Rhatany  root,  684 
Rhatany,  syrup  of,  1229 
Rhatany,  tincture  of,  1274 
Rhel  radix,  1059 
Rheln,   1064 
Rheo-tannic  acid,  1063 
Rheum,  1059 
Rheum  acid,  1064 
Rheum  australe,  1059,   1062 

(note) 
Rheum  capsicum,   1060 
Rheum  compactum,   1059 
Rheum  crassinervlum,  1060 
Rheum  emodi,   1059 
Rheum  hybridum,  1060 
Rheum   Indicum.   1061 
Rheum  Ieucorrhizum,   1060 
Rheum  moorcraftianum,  1060 
Rheum  officinale,  1059 
Rheum  palmatum,   1059 
Rheum  red,    1064 
Rheum   rhabarbarum,    1059 
Rheum  rhaponticum,    1059 
Rheum  sinense,    1061 
Rheum  speciforme,  1060 
Rheum  undulatum,  1059 
Rheum  webbianum.   1060 
Rheumatism-root,  1473 
Rheumatism  weed,  319 
Rheumic  acid,  1063 
Rheumpole,   1062 
Rheumtannlc  acid,   1064 
Rhigolene,   1630 
Rhizoconin   (note),  395 
Rhizoconolein   (note),  365 
Rhizoma  calami.  256 
Rhizoma  cypripedll,  419 


Rhizoma  de  helecho  macho,  210 
Rhizoma  de  jengibre,  1362 
Rhizoma  di  arnica,  195 
Rhizoma  filicis,  210 
Rhizoma  galangae,  1500 
Rhizoma  graminis,  1296 
Rhizoma  hydrastis,  642 
Rhizoma  imperatoriae,   1526 
Rhizoma  iridis,  1596 
Rhizoma  tormentillae,   1682 
Rhizoma  veratri,    1330 
Rhizoma  zingiberis,   1362 
Rhizoma  zedoariae,   1701 
Rhizome  de  podophyllum,  978 
Rhodankalium,   1621 
Rhodeoretin,   677 
Rhodeoretinic  acid,   677 
Rhododendrin,   1630 
Rhododendrol,   1630 
Rhododendron,  1630 
Rhododendron  chrysanthemum, 

1630 
Rhododendron  ferrugineum    (note), 

1321 
Rhododendron  maximum,    1385, 

1630 
Rhododendron  ponticum,  1385 
Rhodonate,  1627 
Rhodonite,  760 
Rhoeadic  acid,  1066 
Rhoeadine,   900,  1066 
Rhceados  petala,   1065 
Rhceagenine,  900,  1066 
Rhubarb,  1059 
Rhubarb  and  gentian,  tincture  of, 

1819 
Rhubarb  and  magnesia,  anisated 

powder  of,  1810 
Rhubarb  and  magnesia,  elixir  of, 

1790 
Rhubarb  and  magnesium   acetate, 

elixir  of,  1790 
Rhubarb  and  potassa,  compound 

syrup  of,  1816 
Rhubarb  and  soda   mixture.    7S4 
Rhubarb,  aromatic  syrup  of,  1232 
Rhubarb,  aromatic  tincture  of, 

1285 
Rhubarb,  compound  pills  of,  960 
Rhubarb,  compound  powder  of, 

1027 
Rhubarb,  compound   tincture   of, 

1285 
Rhubarb,  concentrated   solution   of, 

734 
Rhubarb,  elixir  of,   1790 
Rhubarb,  extract  of,  487 
Rhubarb,  fluidextract  of.  556 
Rhubarb,  infusion  of,  656 
Rhubarb,  mixture  of,  compound, 

1805 
Rhubarb,  pills  of,  960 
Rhubarb  root,  1059 
Rhubarb,  sweet  tincture   of    (note), 

1285 
Rhubarb,  syrup  of,  1231 
Rhubarb,  tincture   of,    12S5 
Rhubarb,  torrefied,   1065 
Rhubarb,  vinous  tincture  of,  1819 
Rhubarbe,  1059 
Rhubarbe  de  Chine,  1059 
Rhus,  1630 

Rhus  aromatica.  1631 
Rhus  cotinus,   1499 
Rhus  diversiloba,   1630 
Rhus  glabra,  1066 
Rhus  glabra,    fluidextract   of,    557 
Rhus  glabrum.   1066 
Rhus  lobata,  1630 
Rhus  metopium,   1632 
Rhus  m'chauxii,   1630 
Rhus  pumila,   1630 
Rhus  radicans,   1631 
Rhus  succedaneum  (note),  310 
Rhus  sylvestris    (note).   310 
Rhus  toxicodendron,  1631 
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Rhus  venenata,  1630.   1G31 
Rhus  vernicifera,  310   (note), 

1630 
Rhus  vernix,   1G30 
Ribgrass,   1616 
Ribichloric  acid,  1500 
Ribose,   1370 
Rib-wort,   1616 
Rice,  142 
Rice  starch,  142 
Richardsonia  braziliensls    (note), 

671 
Richardsonia  emetica    (noie.i.    671 
Richardsonia  scabra   (notei,   671 
Richweed,  1454 
Ricln,  1407,  1631 
Ricinelaidic  acid,   869 
Ricinelaldin,  869 
Ricinine,   1631 
Ricinoides  elseagnifolia.  804 
Ricinoleic  acid.  869,  1371.   1407 
Ricinolein,  8G9 
Ricinoleo-sulphuric  acid,  B 
Ricinus  africanus    (note),    v 
Ricinus  communis,  866,   1631 
RIcinusol.  866 
Ricinusdlmixtur,   784 
Rieble,   1500 
Riga  balsam,   1406 
Rimu  resin,  1032 
Blndagalle,  499 
Ringelblume.  268 
Itlngclblumcntinktur.    1...7 
Rinoe  badak  (note),  410 
Rinoe  katoentjar    (note),    410 
Blnoe  tjaroelock    (not*  I,  410 
Bio  ipecac,  868 
Blpple-graaa,   L616 
River  water,   162 
Rlzoma  de  arnica.    195 
Rlzoma  de  grama.   1296 
Rlzoma  de  hidrastlH  del    Canada. 

(14 'J 

Rizoma  de  podofllo,  9T8 

Rlzoma  de  Valeriana. 

Roasted  coffee,  fluidextrnct  of,  1704 

Bobnta,   1688 

Robin.    1682 

Robinalbin.    1682 

Boblnla,  i<;;<2 

Boblnla  nJ 

Itobinla  poeudacacia,   1682 

Boblnler,  1682 

Robin's    rve.    1018 

Roborin.    1682 

Roccella   montagnel,    1552 

Roccella  tinctoria,   1662 

Roche  alum.  121 

Rochelle  salt.   999 

Rock-berry.    1319 

Rock  candy.  1074 

Rock  oil.   160T 

Rock-rose,    1518 

Rock  salt.    1142 

Rocking,   120 

Rocky    .Mountain   grape.   236 

Rocky   Mountain   sage,    1641 

Rod  wax.  024 

Rogenmutter,  447 

Rohe  pottasche.   991 

Rohrenkassic.  806 

Rohrzucker,  1070 

Rohun-bark.  1665 

Roja  Inglesa,  1094 

Roll  sulphur,   1204 

Roman  alum,  121 

Roman  chamomile,  146 

Roman  ochre.  1584 

Roman  vitriol,  413 

Romarin,  1633 

Romarin  des  marais,   1661 

Romarin  sauvage.   1548 

Romisch-kamillenextrakt,  469 

RSmiseh-kamillenoel,  834 

Romischminzoel,  B56 

Romisch-minzwasser.  182 


Romische  bertramwurzel,   1028 

Romische  kamille,  146 

Romische  minze,   777 

Romischer  kiimmel,   1468 

Root,  aconite,  88 

Roripa  amphibium,    l."i77 

Roripa  armoracia,  194 

Roripa  nasturtium.    l.~>77 

Roripa  palustris,    1577 

Rosa,  1632 

Rosa  canina,  1632 

Rosa  centifolia,  870.  1067,  1632 

Rosa  damascena.  870.  1682 

Rosa  gallica,  1067.  1632 

Rosa  moschata.  870 

Rosa  roja,   10(17 

Rosa  rossa,   1067 

Rosa  rubra.   1067 

Rosa  sempervirens.   870 

Rosae  caninae  fruit  us,  1632 

Rosae  gallicae  petala.    1067 

Rosage.   1630 

Rosaginln,    1578 

Rosaniline,  1388 

Rosanillne  acetate,   14H7 

Rosaniline  hydrochloride,  1497 

Rose  apple.  14  83,  1586 

Rose  basis  for  troches,    1298 

Rosebay,   1680 

Rose.  coDfect ion   of.   .'!*!> 

Rose  de  provlns,    1<>67 

Rosee  du   soldi.   1475 

Rose  elder,   1888 

iluldext  ract   of,  ."'•"'7 
Rose  geranium.    14'.<7.    1606 
Rose,  infusion   of.   COD    lound,   1797 

Itnwnirj,   1688 

Rosemary.    Oil   of.   872 

uy,    spirit    of.    1170 
Rosen  conserve. 
Rosenhonig.   776 
Rosenloriieor.   1577 
Rosenol,   870 
Rosenslrup.    1288 
Rosen  wasscr,   182 
Bone,  oil  of,  B70 
ted,  1067 

Rose    rouge.    1067 

canted  Jalap  (note),  I 

yrup   of.    X'S.i'.i 
Rose    M  at<  r.    1  SJ 

ater   ointnn  at,    1  805 

Bom  water,  triple,  188 

■old   infusion  of.   866 
087 
Rosin,  1060, 
Rosin    a  rate.    :;l .". 

Rosin  eaoence   i  note  I,   1060 
Rosin  nap,    1090 

Rosin    wceil.    1647 
Rosmarln,   1688 
Rosmariniil.  872 
Rosmarinsplrltus.   1179 
Rosmarinus  officinalis,   872,    1688 
Rosmarinus   ■ylveetrU,    1548 

aiiin,    140'.l 
Rosolaccio.    1065 
Rosolic  acid,  1460 
Rosseau's  laudanum   (not  I,   1  339 
Rosshuf.   1685 
Rossolis,   1475 
Rothe  cedar,  1587 
Rothe  chinarlnde,   338 
Rothe  quecksilbersalbe.   1814 
Rothemiere.   1384 
Rother  enzlan,   580 
Rother  praecipitat.  631 
Rother  welderich,  1555 
Rothes  jodquecksllber,  628 
Rothes  quecksilberoxyd.  031 
Rothes  santelholz.   1083 
Rothes  schwefelquecksilber,   1566 
Rothic  acid  (note),  1535 
Rothwein.   1339 
Rotten  stone.  1633 
Rottlera,  1538 


.  Rottlera  tlnctoria,  1538 
Rottlerin,   153S 
Rotulae,   1296 
Roucou,  1390 
Rouge,  polishing.  70 
Rough  wine.   1340 
Round  buchu.    250 
Round  cardamom    (note),  298 
Round  zedoary,   1701 
Rourea.  1633 

Rourea  oblongifolia.  1633 
Royal  quinquina  calisaya,  338 
Royal  salep,   1639 
Rubaronlc  acid,  1624 
Rubber,  428 
Ruberin,   1371 
Ruberythric  acid,  1633 
Rubeserlne.   989 
Rubia,  1633 

Rubia  de  tintoreros,    1633 
Rubia  tinctorum.    1633 
Rubianlc  acid.  1633 
Rubidlne,  1680 
Rubidium,  120,   1426.    1634 
Rubidium  ammonium   bromide, 

1634 
Rubidium  and  ammonium    bromide, 

14  20 
Rubidium   bromide.   1634 
Rubidium   iodide.    1 
Rubljervine,    1332 
Rubus,  1068,    1634 
Rubus  canadensis,    1088 
Rubus  chamamorua,  1634 
Rubus  cuneifolius.    1068 
Rubus.  fluidextrnct   of,   558 
Rubus    lda>us.    1684 
Rubus   neglect  us.    168  I 
Rubus  nigrolmccus.   1068 
Rubus   occidental:;.    1684 
Rubus  strigosus,    1634 
Rubus.  svrup  of.    12".'! 
Rubus  trlvlnlis,     1068 
Rubus   villosus.    loos 

Ruby  wood,  1083 

Ruda.    1685 

Rudbeckla   pallida.   1476 

Rudbeckia  purpurea,   i -I7<> 

Rue.  Algerian  oil 
Rue  de   chrvre.    1600 
Rue  odorante,    1685 
Rufus's  pills.  954 
Bufuaache  plllen,  954 

Ruhirinde.    L649 

Buhrwurzel,   666 
Bulbarbo,   1059 

Ruizia    fragrans.    1418 

Rules  for  diluting  alcohol    (note), 

108 
Ruin,  104,    1076 
Rum   cherry.    1019 
Rumex,  1684 

Rumex  acetosa.  1598,  1634 
Rumex  acetosella.   1634 
Rumex  acutus.    1  68  I 
Rumex  alpinus,    10.':  J 
Rumex  aquaticus,    1684 
Rumex  britannicus,  1684 
Rumex  crlepua,  l<;.:i 
Burner,  fluidextraci  of.  16 
Rumex  hydrolopatbum,   1684 
Rumex  nepalensis,    1685 
Rumex  obtuslfollus,  1684 
Rumex  patientia.   1634 
Rumex  sanguineus.    1634 
Rumex  scutatus,  1634 
Rumicin.   1C35 
Ruprechtskraut,  1502 
Rusot,   1412 
Russian  daisy,   1530 
Russian  lactucarium,    688 
Russian    licorice.    593 
Russian  musk.   7:»:; 
Russian  potash.    991 
Russian  white   pitch,   1244,   1245 
Rust,   516 
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R(i8terrinde,  1303 

Ruswut,  1412 

Ruta,   1635 

Ruta  graveolens,  1035  (note), 

1635 
Ruta,  oil  of,  1635 
Rutic  acid,  1417,  1430 
Rutin,  1417 
Rutlnic  acid,  1635 
Rutulin,   1079 
Rye,  1636 
Rye  flour,  1636 
Rye  smut,   447 


Sabadilla,  1636 

Sabadilllc  acid,  1329 

Sabadilline,   1328,  1636 

Sabadine,  1637 

Sabadinine,  1637 

Sabal,   1069 

Sabal,  fluidextract  of   (note),  1069 

Sabatie,  1637 

Sabatrine,  1328 

Sabbatia,  1637 

Sabbatia  angularis,  1637 

Sabbatia  campestris,   1637 

Sabbatia  elliottii,  1637 

Sabina,   1069 

Sablnse  cacumina,   1069 

Sabine,  1069 

Sabinol,   873 

Sablier,  1518 

Sacarina,  235 

Saccharate  de  fer,  1488 

Saccharate  of  lead,   1547 

Saccharated  citric  acid,   1781 

Saccharated  carbonate  of  iron,  4!)2 

Saccharated  ferric  oxide  (note), 

493 
Saccharated  ferrous  carbonate,  492 
Saccharated  ferrous  iodide    (note). 

1225 
Saccharated  Iron  carbonate,   492 
Saccharated  iron,  syrup  of,  solu- 
ble, 1815 
Saccharated  pepsin,  920,  922 

(note) 
Saccharated  sodium  bicarbonate, 

1812 
Saccharated  solution  of  lime,   1221 
Saccharated  tartaric  acid,  1782 
Saccharic  acid,  1075 
Saccharin,   234 
Saccharin,  solution  of,  1802 
Saccharine  ferrous  iodide.   1225 
Saccharine  iron  and  manganous 

carbonate,  1560 
Saccharol,  235 
Saccharol6s  mous,   391 
Saccharomyces  cerevisiae,  1540, 

1700 
Saccharomyces  hausenii,  1598 
Saccharomyces  ruber,   1700 
Saccharose,   1036 
Saccharum,   1070 
Saccharum  ferruglneum   (note), 

493 
Saccharum  lactis,  1076 
Saccharum  offieinarum,    1070 
Saccharum  purificatum,   1070 
Saccharum  saturnl,  969 
Saccharure  de  carbonate  ferreux, 

492 
Saccharure  d'oxyde  de  fer  soluble, 

1488 
Sack,   1341 
Sacred  bark,  1057 
Sacred  tree,  1422 
Sadebaumol,   873 
Sadebaumspitzen,  1069 
Sadra-belda  (note),  3 
Safflower,  410,  1432 
Saffron.  407 
Saffron  bitter,  408 


Saffron  of  antimony,   1391 

Saffron  substitute,  1473 

Saffron,  tincture   of,    1264 

Saflor,  1432 

Safran,  407 

Safran  batard,  1432 

Safran  de  V6nus,  1459 

Safranhaltige  opiumtinktur,   1338 

Safranin,  1388 

Safranine,   1498 

Safrantinktur,  1264 

Safrene,  875 

Safrifa,   1661 

Safrol,   275    (note),   815  875,   1078, 

1525 
Safrolum,   1078 
Sagapenum,  1056,  1637 
Sagaresitannol,  1637 
Sage,  1080 
Sago,  1637 
Sago  meal,  1638 
Sago  palm,  1638 
Sagou,   1637 
Sagu,  1637 

Saguerus  rumphii,  1637 
Sagus  laevis,  1637 
Sagus  ruffla,  1637 
Sagus  rumphii,  1637 
Sahan,  962 
Sahuca  bean,  1654 


gon  cassia,  366 

gon  cinnamon,  364,  367 

gonzimmt,  364 

ndoux,  93 

nt  Bennett's  herb,  392 

nt  Catharine  prune,  1019 

nt  Germain  tea,  1812 

nt  John  Long's  liniment,   699 

note),   1798 

nt  John's  wort,  1520 


Sakes,  770 

Sal  absinthii,  1366 

Sal  admlrablle  de  Glaubero,   1156 

Sal  alembroth,  619 

Sal  amarum,  756 

Sal  ammoniac,  131 

Sal  ammoniacum,   131 

Sal  ammonium  secretum  Glauberi, 

1381 
Sal  amoniaco,  131 
Sal  anglicum,  750 
Sal  Carolinum  factitium,   1811 
Sal  commune,  1142 
Sal  comun,  1142 
Sal  culinare,   1142 
Sal  de  duobus,  1016 
Sal  digestivum  sylvli,  1619 
Sal  diureticum,  982 
Sal  enixnm,  1619 
Sal  Epsomense,  756 
Sal  essentiale  tartari,   82 
Sal  gemmae,  1142 
Sal  KIssingense  factitium,  1811 
Sal  mirabile  Glauberi,  1156 
Sal  mirabile  perlatum,  1151 
Sal  nitri,  1010 
Sal  petrse,  1010 
Sal  polychrestum,    1016 
Sal   polychrestum  Glaseri,  1016 
Sal  polychrestrum  Seignetti,  1000 
Sal  prunelle  (note),  1012 
Sal  sedlicense,  756 
Sal  soda,  1136 
Sal  soda?.   1136 
Sal  succini  volatile,  1GG3 
Sal  tartari,  989 
Sal  Vichyanum  factitium,  1811 
Sal  volatil  d'Angleterre,  129 
Sal  volatile,  129 
Sal  volatile  siccum,  129 
Salabreda   (note),  3 
Salacetol,  1638 
Salactol,  1638 
Salaigugul,  1594 
Salamandaridine.   1638 
Salamander  alkaloids,  1638 


Salamander  maculosa,  1638 

Salander,  1243 

Salantol,   1638 

Salazolon,   1639 

Salbei,  1080 

Salbeiblatter,  1080 

Salben,   1304 

Sale  ammoniaco,  131 

Salep,  1639 

Salep  des  Indes   occidentals,   1560 

Salep,  mucilage  of,  1806 

Saleratus,  1130 

Salhypnone,   1639 

Salicaire,  1555 

Salicilato  de  bismuto,    244 

Salicilato  de  fenol,  931 

Salicilato  de  Iitina,  746 

Salicilato  de  sodlo,  1154 

Salicilato  quinico,   1043 

Salicilato  sodico,   1154 

Salicin,   1078,   1618,   1640 

Salicina,  1078 

Salicine,  1078 

Salicinum,   1078 

Sallcoylsaure,  64 

Salicyl-acetol,  1638 

Salicyl  alcohol,    1472 

Salicyl  aldehyde,   64,  813.   1079 

Salicyl-alpha-methyl-phenyl- 

hydrazone,   1371 
Sallcylamide,  1639 
Salicylanilide,  1639 
Salicylate  basique  de  bismuth,    244 
Salicylate  d'ammoniaque,   136 
Salicylate  d'esgrine,    939 
Salicylate  de  lithine,    746 
Salicylate  de  methyle,   778 
Salicylate  de  phenol,  931 
Salicylate  de  phgnyle,  931 
Salicylate  de  quinine,    1043 
Salicylate  de  quinine    basique, 

1043 
Salicylate  de  soude,  1154 
Salicylate  de  strontium,  1186 
Salicylate,  methyl,   814 
Salicylate  of  ammonia,    136 
Salicylate  of  beta-naphthol,   1413 
Salicylate  of  quinine,   1043 
Salicylate  of  soda,  1154 
Salicylate  of  sodium   and   theo- 
bromine, 883 
Salicylate  of  strontium,   1185 
Salicylated  collodion,  compound, 

1782 
Salicylated  cotton  (note),  598 
Salicylated  powder  of  talcum,  1811 
Salicyl  bromanilide,  1639 
Salicylic  acid,   64,   S47 
Salicylic  acid.    Canada   balsam  and 

collodion  varnish.  1650 
Salicylic  acid,  elixir  of,  1783 
Salicylic-acid  methyl-oxymethyl- 

ester,  1568 
Salicylic  acid  ointment,   1305 
Salicylic  acid  salve  mull,  1820 
Salicylic  acid  wadding,    Thiersch's, 

66 
Salicylic  aldehyde.    1435 
Salicylic  amylester,   1382 
Salicylic  cotton    (note),    598 
Salicylic  esters  of  chlorphenols, 

1448 
Salicylic  ether  of  .alpha-naphthol, 

1376,  1413 
Sallcylic-naphthyl    ether,    14113 
Salicyliden-paraphenetidine,    1557 
Salicylous  acid.   64.   1079 
Salicyl-p-phenetidin,    1639 
Salicylsaure,  64 
Salicylsaurephenylester,   931 
Salicylsaures  ammonium,   136 
Salicylsaures  chinin,   1043 
Salicylsaures  strontium,   1186 
Salicylsaures  wismutoxyd.   244 
Salicylsulphonic  acid,    1653,   1665 
Salicyl-tropeine,  213 
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Salifebrin,   1639 

Saliformin,  1639 

Saligallol,   1501,  1639 

Saligenin,   1079,   1639 

Salinaphthol,   1413 

Saline  mineral  water,  166 

Saliphen,   1639 

Saliphenin,   1639 

Salipyrln,  1639 

Saliretin,   1079 

Salitannol,   1639 

Salithymol,   1639 

Salivaire,   1028 

Salix,  1078,    1640 

Salix  alba,  1640 

Salix  discolor,  1640 

Salix  fragilis,   763    (note),  1079, 

1640 
Salix  helix,  1079 
Salix  lucida,    1640 
Salix  nigra,   1640 
Salix  pentandra,    107!),   1010 
Salix  purpurea,   1070,    1640 
Salix  russelliana.    1040 
Salmiak  chlorammonlum,   121 
Salmlakgcist.    160 
Salocblnln,   1640 
SalOCOll,    1010 
Salocreol,  1640 
Salol,  931 

Salol-camphor,    1640 
Salolo,  931 

Salolorthophosphorous  acid,     1562 
Balol   sulpliorlcinate,    1666 
Salomon's  slegcl,    14 56 
Balophen,    1640 
Saloqulnlne,    1640 
Saipeterhaltiger  hollonsteln.  102 
Salpeterhaltlgos  silbernli  rat,    102 
Salpetersalzsaure.  B6 
Salpetersaure,  49 
Salpetersaure  elsenoxyd-loaung, 

710 
Salpetersaures  bleloxyd,   973 
Salpetersaures  kail,   loio 
Salpetersaures  koffcln.    1426 
Salpetersaures  sllberoxyd,    188 
Salpetersaures  strychnin,    1195 
Balpetre,  1010 

Salpetrigsaures  natron,  1149 
Salsaparlglia,   1093 
Salsepareill.'.    1  092 
Salseparln.   1096 
Salsify.   1682 

Salsola   fo?tida    (note),    704 
Salt.  1142 
Salt    of  opium.    - 
Salt  of  Riverine,  BOB 
Salt  of  sorrel.    1699 
Salt  of  tartar.    I 
Salt  of  wisdom.  619 
Salt  of  wormwood,    1366 
Saltpetre,   1010 
Saltpetre,   crude,   1012 
Salt  solution,   normal,   1 1 4 4 
Salt    solution,   physiological,   1143 
Salt    sulphur    spring,    100 
Salts,  Preston    (note),   130 
Salubrol,   1641 
Salufer,   1662 
Salumin,   1641 
Salve  mulls,  1820 
Salvia,  1080,   1641 
Salvia  tethlopls.   1641 
Salvia  chia.    1641 
Salvia  columbaria,  1041 
Salvia  glutinosa,    1041 
Salvia  hispanica,   1641 
Salvia  horminum.  1641 
Salvia  lanceolata.  1641 
Salvia  officinalis,   1080,   1641 
Salvia  patens,   1641 
Salvia  polystachya,    1041 
Salvia  pratensis,  1641 
Salvia  verbenaca,   1641 
Salvia  verticillata.  1641 


Salvia  vlrldls,  1641 
Salviol,   1080 
Salvone,  814 
Salvosal-lithia,  1552 
Salvosal-potash,  1552 
Salzsaure,  34 

Salzsaure  morphinlSsung.    727 
Salzsaure  strychninlosung,    739 
Salzsaures  chinin,    1042 
Salzsaures  hydrastinln.   641 
Salzsaures  kalk.   258 
Salzsaures  koffein,    1426 
Salzsaures  morphin,    700 
Salzsaures  strychnin,    1195 
Samadera  bark.  1041 
Samagh  arabee,    1 
Sambuci  flores,    1080 
Sambuco,   1080 
Sambucus,  1080 
Sambucus  canadensis.  1080 
Sambucus  glauca.   1081 
Sambucus  nigra,    1080,    1089 
Sambucus  raeemosa,    1081 
Sammtrose.    1067 
Samovey   isinglass.   1522 
Sampson-root,    1470 
Samsons  snake  root,  1622 
Sand  blackberry.    1068 
Sandalo  rojo,  1083 
Sandalwood   bark. 
Sandalwood,  oil  of.  BT8 
Sandalwood    tree    (note),    704 
Sandaraca,   1041 
Sandarn<h.    1536    1r'H 
Sandaracln,    1041 
Sandaracolic  acid,    1641 
Sandarak,    1011 
Sandaraque,    1011 
Sand-brier,    ' 
Sandbiichsenbaum,   1518 
ur.    10.-.7 

BandelnolaOl,  871 
Sandix.   1696 
Sang-dragon,  681,  1478 
Sangoline,  916 
Bangve  de  drag<>,    147.1 
Sangne.    1116 
Sangne  de   drag  • 

lie   niedlrliale,    611 
Sanguljuela,   811 

gnlnalre,  i 
Banfulnarta,  1082 

Saiiguimiria    canadci 

Sangulnaria,  fluldextrai 

Sangulnarla,  syrup  of.   isi<; 

linarla.  tincture  of,    1286 
inarla.  vinegar  of    (  i,. 

1088 
Sangulnarlne.    1082,    1418,    1480 
Saiigulnarlnlc  acid,     1082 
Sanguis  bovlnus  exslccatus,   liis 
Sanguis  draconls,   147r> 
Sanguisuga.  61 1 

Sanguisuga    Internipta    (note),    012 
Sanguisuga    medicinalis.   'ill 
Sanguisuga  officinalis,    811 
Sanguisuga  troctena     (note),    612 
Baulcle,  1041 
Sanicula,  1641 

Sanlcula   marvlandica,    1641 
Sanikel,   1041 
Sanltas.    879 
Sanoform,   1642 
Santal.  1084 
Santal,  oil  of,  873 
Santal  rouge.  1083 
Santalal,   874 
Santalin,   1084,  1429 
Santalol,  874 
Santalol,  assay  of  in  oil  of  santal. 

874 
Santalum  acuminatum,    873 
Santalum  album.  873 
Santalum  austrocaledonicum.     873 
Santalum   cygnorum.    878 
Santalum   freyclnetianum,    873 


Santalum  lanceolatum,   874 

Santalum  myrtlfolium,   875 

Santalum  persicarum,   874 

Santalum  pyrularium.    873 

Santalum   rubrum,    873,    1083 

Santalum  yasi,   873 

Santelholz,   1083 

Santelol,  873 

Santlriopsis  balsamifera,  1406 

Santolina,  1642 

Santolina  chamaeeyparissus,   1642 

Santonlc  acid,    1086 

Santonica,   1084 

Santonicl  semen,   1084 

Santonico,   1084 

Santonin,  1085 

Santonin  and  sodium   albuminate 

(note),  1086 
Santoninic  acid,    1086 
Santonin  lozenge.  1302 
Santonlnoxlme,   1087    (note),   1642 
Santoninpastlllen,   1302 
Santonin,  troches    of,    1302 
Santoninum,  1085 
Santonone,   1087 
Sap-green    (note),  570 
Sapindus,  1642 
Saplndus  detergens.   1642 
Sapindus  emarglnatus.    1642 
Saplndus  laurifollus,    1642 
Sapindus  mukorossl,    1042 
Saplndus  saponarla,    1042 
Saplndus  trifollatus,    1642 
Saplum,  1642 
Saplum   seblferum,    1042 
Sapo.  1087 

Sapo   domestlcus,   1002 
Sapo   durus,    1087 
Kapo   kallnus,    1002 
Snpo   medlcatus,    1087 
Sapo   mollis,  1092 
Sapo  sebaclnns,    1092 
Sapo  vlrldls.   1092 
Sapo  vulgaris,    1091 
Sapogenln,    1036,    1108,    1642 
Sapolan,   1642 
Saponaceous  matter,   4f>0 
Saponalre,  1642 
Saponarla,  1642 
Saponarla  officinalis,    1642 
Saponated  tincture  of  cresol,  181S 
Bapone  amlgdalino,  1087 
Sapone  animate,   1092 
Bapone  dl  potassa,  1092 

me  duro,   1087 
Bapone   incdlclnale,   1087 

Baponetln,  1642 

Saponification  value  of    fats   an,d 

oils,  1712 
Saponin,  601,  1030,  1096,  1803, 

1438,   1525,    1012 
Saporubrln,  1036 
Sapota   muellcri.  1406 
Bapotoxin,  1086,  1043 
Bappan,  1648 

Bappan,  decoction  of,  1643 
Saprlne,  1622 
Saprol,  1648 
Saratoga  water,  166 
Sarcocephalus  esculentus,  1474 
Sarcoeolla,   1643 
Sarcocolle,   1643 
Sarcocollln,  1644 
Sarcolactlc  acid,  46 
Sarothamnus  scoparlus,  1103 
Sarracenla,  1644 
Sarracenla  fJava,  1044 
Sarracenla  variolaris,   1644 
Sarracenic  acid,   1644 
Sarracenle,  1644 
Sarracenlne,   1644 
Sarriette,   1644 

Sarsa  of  the  Rio  Negro,   1095 
Sarsae  radix,    1093 
SarsaparUla.  1093 
Sarsaparilla  beer   (note),  1097 
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Sarsaparilla,  compound    syrup    of, 
1233 

Sarsaparllla,  concentrated  com- 
pound solution  of,  735 

Sarsaparilla,  fluidextract  of,  559 

Sarsaparllle,  1093 

Sarsaparlllsaponin,  1036,  1096 

Sarsapogenin,  1096 

Sarsa-saponin,   1036,   1096 

Sasafras,  1097 

Sassa  gum,   1511 

Sassafras,  1097 

Sassafras  and  opium,   mixture  of, 
1805 

Sassafras  bark,   1097 

Sassafras  gaesianum,    1562 

Sassafrasmarkschleim,  796 

Sassafras  medulla,    1097 

Sassafrasniisse,   1613 

Sassafras  nuts,  876,  1613 

Sassafras  officinale,  1097 

Sassafras,  oil  of,  875,  1097 

Sassafrasol,    875 

Sassafras  pith,  1097 

Sassafras  pith,  mucilage  of,  796 

Sassafras  radix,  1097 

Sassafras  sassafras,  1097 

Sassafras,  synthetic  oil  of.  1078 

Sassafras  variifolium,  875,  1097 

Sassafrasso,  1097 

Sassafrax,  1097 

Sassafrid,   1097 

Sassolin,  23 

Sassy  bark,  1644 

Satin  wood,  1347 

Saturatio,  1802 

Saturei,  1644 

Satureia,  1644 

Satureia  hortensis,  1644 

Satureia  montana,  1644 

Sauco,  1080 

Saucy  bark,    1644 

Sauerhonig,  911 
Sauerklee,  1600 
Sauge,  1080 

Sauge  officinale,   1080 

Saure  aromatische  tinktur,  75 
Saurer  rosenaufguss,    656 

Saures  chinlnhydrochlorld,  1043 
Saures  chinlnsulfat,  1040 
Saures  chlorwasserstoffsaures 

chinin,  1043 
Saururus,  1644 
Saururus  cernuus,   1644 
Savanilla  kramerla,    684 
Savannah  flower,  1687 
Save,  1080 
Savin,  873,   1069 
Savin,  fluidextract  of,   558 
Savin,  oil  of,   873 
Savlne  tops,  1069 
Savon  a  base  de  potasse,  1092 
Savon  ammoniacal,   695 
Savon  amygdalin,    1087 
Savon  animal,    1092 
Savon  blanc,  1087 
Savon  calcaire,   695 
Savon  d'Espagne,  1087 
Savon  medicinal.    1087 
Savon  mou,  1092 
Savon  vert,   1092 
Savonniere,   1642 
Saw  palmetto,   1069 
Saxifraga  crassifolia,  1644 
Saxifraga  ligulata.  1645 
Saxifrage,  1614.    1644 
Scabiosa  arvensis,   1323 
Scablosa  succisa,  1323 
Scabious,   1323,  1479 
Scale  extracts.   467 
Scale  pepsin   (note).  920 
Scales  of  iron,    1488 
Scammonee  d'Alep,  1099 
Scammoniae  radix.   1098 
Scammoniae  reslna,  1054 
Scammonlaharz,  1054 

(121) 


Scaminonium,  1099 
Scammonium  alepense,   1099 
Scammoniumpillenmasse,    961 
Scammony,  1099 
Scammony,  compound  powder  of, 

1028 
Scammony,  fictitious,    1101 
Scammony  in  shells,    1100 
Scammony  pills,  compound,  961 
Scammony,  resin   of,    1054 
Scammony  root,  1098 
Scamonea,  1099 
Scandix  cerefolium,  1390 
Scarlet  pimpernel,   1384 
Scarlet  sumach.  1066 
Sceau  d'or,  642 
Sceau  de  Salomon,  1456 
Schachtelhalm,  1478 
Schaenocaulon  officinale,  1636 
Schara-modo,  1059 
Scharlachwurm,  375 
Scheele's  green,  1459 
Scheelesches  suss,  586 
Schellization    (note),   1339 
Schierling,  392 
Schierlingsaft,   1199 
Schierlingsbliitter,  392 
Schlerlingsextrakt    (note),  468 
Schierlingsfriichte,  392 
Schierlingskraut,  392 
Schierllngsalbe,  1308 
Schierlingstlnktur,   1264 
Schilddriisenessenz,   740 
Schilddrlisenextrakt,   740 
Schildkraut,  1106 
Schimmelia  oleifera,  874 
Schinus,  1645 
Schinus  molle,  1645 
Schischen,   1433 
Schlammkrelde,  406 
Schlangenwurzelaufguss,    658 
Schlangenwurzeltinktur,   1287 
Schlelchera  trijuga,    1543 
Schleich's  anaesthetic   mixture, 

1645 
Schleime.  795 
Schlippe's  salt.   155 
Schlotenpfeffer,  288 
Schlutte,   1613 
Scbmalzol.  826 
Schmlerseife,   1092 
Schmirgel,   1477 
Schneerose.  1630 
Scheenite,  1016 
Schopsentalg,  1123 
Schuylkill  muscatel  grape,  1340 
Schwalbenwurz,    1691 
Schwamm,  1660 
Schwarze  brechnuss,   1406 
Schwarze  niesswurzel,  1514 
Schwarze  schlagenwurzel,  336 ' 
Schwarzer  pfeffer,  962 
Schwarzer  senf,   1124 
Schwarze's  mutterpflaster    (note), 

442 
Schwarzes  wasser,  749 
Schwarzkiimmel,   1579 
Schwarzwurz.  1665 
Schwefel.   1204 
Schwefelalkahol,   297 
Schwefelantimon,   1391 
Schwefeliither,  97 
Schwefelblumen,  1204 
Schwefelbliithe,    1204 
Schwefelkohlenstoff.   297 
Schwefellatwerge,  391 
Schwefelleber,  981 
Schwefelmilch,    1202 
Schwefelpastillen,  1302 
Schwefelsalbe.   1318 
Schwefelsaure,  68 
Schwefelsaure  atropinlosung.   705 
Schwefelsaure  eisenoxydlosung, 

719 
Schwefelsaure  thonerde,   124 
Schwefelsaures  ammon,  1381 


Schwefelsaures  ammoniak,  1381 
Schwefelsaures  ammonium,   1381 
Schwefelsaures  atropin,   215 
Schwefelsaures  cadmiumoxyd,  1425 
Schwefelsaures  chinin,  1044 
Schwefelsaures  cinchonidin,    360 
Schwefelsaures  cinchonin,    361 
Schwefelsaures  eisenoxyd  am- 
monium, 498 
Schwefelsaures  eisenoxydul,  511 
Schwefelsaures  hyoscyamin,  647 
Schwefelsaures  kali,  1016 
Schwefelsaures  kodein,  380 
Schwefelsaures  koffein,  1426 
Schwefelsaures  kupfer,  413 
Schwefelsaures  kupferoxyd- 

ammoniak,   1458 
Schwefelsaures  magnesia,    756 
Schwefelsaures  manganoxydul,    761 
Schwefelsaures  morphium,   791 
Schwefelsaures  natron,  1156 
Schwefelsaures  spartein,    1160 
Schwefelsaures  strychnin,    1196 
Schwefelsaures  zinkoxyd,   1357 
Schwefelspiessglanz,  1391 
Schwefligsaure,  77 
Schwefligsaures  kali,  1620 
Schwefligsaures  natron,    1157 
Schwefligsaurewasser,   77 
Schweinbrod,  1470 
Schweineschmalz,    93 
Schweinfurt  green,  1604 
Schwere  gebrannte   magnesia,    756 
Schweres  weinol,   827 
Sciarappa,  675 
Scilla,  1102 
Scilla  indica,  1687 
Scillamarine,  1102 
Scilla  maritima,  1102 
Scillain,  1102 
Scillapicrine,  1102 
Scille,  1102 
Scillin,   1102 
Scillinine,    1102 
Scillipicrin,   1102 
Scillitin,   1102 
Scillitoxin,  1102 
Sciroppi,   1214 

Sciroppo  di  arancio  amaro,  1220 
Sciroppo  di  codeina,   1222 
Sciroppo  di  gomma   arabica.    1218 
Sciroppo  di  ipecacuanha,   1228 
Sciroppo  di  protojoduro  dl  ferro, 

1223 
Sciroppo  semplice,  1216 
Sclererythrin,  450 
Sclerocrystallin,  450 
Scleroiodln,  450 
Scleromucin,  450 
Sclerotic  acid,  450,  1688 
Sclerotium,  448 
Scleroxanthin,  450 
Scolopendrium,  1645 
Scolopendrium  scolopendrium,  1645 
Scoparli  cacumina.    1103 
Scoparin.  1103.  1104 
Scoparius,  1103,  1160 
Scoparius,  fluid   extract  of    (note), 

525 
Scopola,  1105 
Scopola,  assay  of,  1106 
Scopola  belladonna,  1105 
Scopola  carniolica,  227,  1105 
Scopola  concolor,   1105 
Scopola,  extract  of,  488 
Scopola,  fluidextract  of.  560 
Scopola  hladnikiana.    1105 
Scopola  japonica.   645,   1105 
Scopola   lurida.    1390 
Scopola  viridiflora,    1105 
Scopolaminae  hydrobromidum,    1106 
Scopolamine,  227,   646,  650,   1105, 

1183 
Scopolamine  hydrobromlde,   645, 

1106 
Scopolaminbydrobromid,   645 
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Scopolaminum  hydrobromicum, 

645,  1106 
Scopolawurzelextrakt,   488 
Scopoleine,  1105 
Scopoletin,  579 
Scopolia  atropoides,    1105 
Scopolln,  1183 
Scopollne,   1105 
Scorodosma  faetldum.    207 
Scorza  del  melogranati,  598 
Scorza  dl  limone,  692 
Scorze  del  frutto  dell'  aranclo,  217 
Scotch  alum,   120 
Scotch  broom,  1103 
Scotch  fir,  866,  1243 
Scotch  grass,  1296 
Scotch  paregoric,   1280 
Scotch  pine.  1243 
Scouring  rush,   1478 
Scrofula  plant.   1645 
Scrofulaire,  1645 
Scrophularla,  1645 
Scrophularia  nodosa,  1645 
Scrophularln,    1645 
Scrophularosmln,   1645 
Scutellalre,  1106 
Scutellaria,  1106 
Scutellaria  altissima.    1106 
Scutellaria,  fluidextract  of,  561 
Scutellaria  galericulata,    1106 
Scutellaria  hyssoplfolia.    1106 
Scutellaria  lntegrifolla.    1106 
Scutellaria  lateriflora,    1106 
Scutellaria   1106 
Scymnus  vulgaris,  859 
Sea  ash,   1340 
Sea-girdles.  1499 
Sea  Island  cotton.  596 
Sea-lavender.   1661 
Sea  salt.   1142 
Sea-side  balsam.  304 
Sea-side  grape,  682 
Sea  tangles,    141)9 
Sea  water,   166 
Sea-wrack,   1498 
Sealing   wax,  1544 
Sebo  de  carnero.    1123 
Sebum  ovile,  1123 
Sebum  ovlllum.    112.'! 
Secale  cereale.  447.   1638 
Secale  clavatum,    447 
Secale  cornutum,  447 
Secalln,  4.r.(t 
Secaline.   1683.    1688 
Secallntoxln,   4,r.(i 
Seckel-blumen-wurzel,  1438 
Sedatln,   1645,   1689 
Sedative  water,  1782 
Sedum,  1645 
Sedum  acre,   1645 
Sedum  album,  1645 
Sedum  rupestre,   1645 
Sedum  telephlum,    1645 
Seed-lac,  1543 

Seed  of  castor  oil  plant,   867 
Seetang.  1498 
Segala  cornuta,   447 
Seldelbastrlnde,   780 
Seldelbastsalbe,  781 
Seldlltz  powder,   1024 
Seldlltzpulver,    1024 
Seldlltz  water,   166 
Selfe,   1087 

Seifencerat    (note),    444 
Selfenpflaster,  444 
Selfenpillenmasse,  961 
Selfenrindentinktur,  1284 
Selfenwurzel,  1642 
Selferlnde,   1035 
Seigle  ergote\   447 
Selgle  nolr,  447 
Selgnette's  salt,   1000 
Selgnettesalz,   1000 
Sekisanine,   1555 
Sel  amer,  756 
Sel  ammoniac,  131 


Sel  ammoniac  martial,  1533 

Sel  commun,  1142 

Sel  de  cuisine,    1142 

Sel  d'Epsom,  756 

Sel  de  Glauber,  1156 

Sel  de  Perse,  1132 

Sel  de  Saturne,  969 

Sel  de  Sedlltz,  756 

Sel  de  Seignette,  1000 

Sel  de  tart  re.  989 

Sel  de  Vichy,  1129 

Sel  digestif,  1619 

Sel  marln,   1142 

Sel  secret  de  Glauber,  1381 

Sel  vegetal,   1017 

Selenite,  263 

Selenium,  1645 

Selenium,   metallic,  1652 

Selenium,  tests  for,  1737 

Selenous  acid.    1645 

Self  heal.    1622 

Sellnic  acid.  1610 

Sellnum  palustre,   1610 

Sellerle,   1393 

Setters  water.   166 

Semecarpus,  1645 

Semecarpus  venenosa.   1645 

Semen  Abelmoschi  vel  alcec 

^gyptlaca?.  IBM 
Semen  amoml.  961 
Semen  amygdall  amarum.  137 
Semen  amygdall  dulce.  138 
Semen  anisi.    145 
Semen  anisi    vulgaris,    145 
Semen   areca\    1305 
Semen  can*en\   1452 
Semen   canarlense,     1430 
Semen  clna\    1084 
Semen  cola».    1541 
Semen   colchicl 
Scmen-contra.   1084 
Semen   rydonia?,   1470 
Semen  eruca\   112.1 
Semen   funiculi.  568 
Semen   fo?nugr»»cl.   1683 
Semen   Ignatin-.   1523 
Semen  linl.  Too 
Semen    lyoopodll,    750 
Semen   myrlstlcap.    707 
Somen    nlgella1,    1  T>7'.» 
Semen   nuciH    vomica?.    803 
Semen  pedlcularls.  1180 
Semen  peponls,  918 
Semen  psyllil.    1616 
Semen  rlelnl  majoris.  1406 
Semen  sanctum,   1084 
Somen   sinapls.    1124 
Semen   stnphliiiagrhi'.  1180 
Semen  staphisagria*.    1180 
Semen   stramcmll,    11S2 
Semfli  strophanthl,    1187 
Semen  strychnl,  803 
Semence  de  Canarle,  1430 
Semence  de  colchique.    381 
Semence  de   lin,    700 
Semences  de  colng.  1470 
Semences  de  colchique.  381 
Semences  de  courge,   918 
Semences  de  fenoull.    568 
Semences  de  medlcinler.   1406 
Semences  de  potlrons,  918 
Semences  de  stramoine,  1182 
Semencine,   1084 
Semi  d'aniso.  145 
Semi  di  colchlco,  381 
Semi  dl  cotogno,  1470 
Semi  di  lino,  700 
Semilla  de  calabaza,  918 
Semilla  de  colquico,  381 
Semilla  de  estrofanto.    1187 
Semilla  de  lino,   700 
Semilla  de  mostaza,    1124 
Semina  brassicse,   1124 
Semina  cucurbitse,  918 
Semivitrlfied  oxide  of  lead,  974 
Sempervlvum,  1645 


Semperrlvum  tectorum,   1645 

Semugh  belsheren,  126 

Sen,  1109 

Sena,  1109 

Senape  bianca,    1123 

Senape  nera,    1124 

Seneca  root,   1107 

Sene'  Amgricatn,  1433 

Sene  de  la  palthe,    1110 

S6n6  de  la  pique,    1112 

Sene  indigene.  1454 

Seneca  snakeroot,  1107 

Senecln,   1646 

Senecine,  1646 

Seneclo,  1646 

Senecio  aureus,  1646 

Senecio  cervlarlaefolius,  1646 

Seneclo  grayanus,    1646 

Senecio  jacobsea,    1646 

Seneclo  vulgaris,    1646 

Senecionlne,   1646 

Senecon,   1646 

Senega,  1107 

Senegaaufguss,  657 

Senega,  concentrated  solution  of, 

735 
Senega,  fluidextract  of.  561 
Senega,  infusion  of,  657 
Senega  root,   1107 
Senegasirup,   12.'?."> 
Senega  snakeroot,  1107 
Senega,  syrup  of,   1235 
Senega,  tincture  of,   1286 
Senegatlnktur,    1286 
Senega  wurzel.    1107 
Senega?  radix.   1107 
Senegal  gum,  3 
Senegln.    LOSS,    1108 
Senfllnlment,   000 
Senfiil.    878 
Senf papier.   318 
Senf8amen,    1124 
Senna.  1  LCD 
Senna  acutlfolla.   1109 
Senna   Alexandria,    1109 
Senna,  aromatic  syrup  of,  1816 
Si- n n. -t ii ii f truss.    657 
Sennm  hrysophnnlo  add,   1113 
Senna,  compound   infusion  of,   057 
Senna,  compound  mixture  of.  784 
Senna,  compound  syrup  of,   1817 
Senna,  compound    tincture   of,    1287 
Senna,  concentrated  solution  of, 

735 
Senna,  confection  of,  390 
Sennaemodln,   1113 
Senna,  fluidextract  of,  562 
Senna  Indira,    1108 
Senna,  infusion  of.  6S7 
Senna  Isoemodln,   1113 
Sennalatwerge.   300 
Senna   leaves,    1109 
Sennanigrln,   1113 
Sennaplcrln,   1118 
Sennarhamnetln,   1113 
Sennasirup.   1236 
Senna,  syrup  of,   1236 
Senna  tea,  657 
Senna  wine(   note),  1114 
Sennacrol,   1113 
Sennarl  gum,  3 
Sennesblatter,  1109 
Sennit,   1113 
Senoussi  coffee,    1453 
Separator,  819 
Sepia  officinalis,   1469 
Sepie,   1469 

Septentrionallne  (note),  89 
Septfoil.   1682 
Septoform,   1646 
Serenoa  serrulata,  1069 
Seribele,   1455 
Sericin,   1660 

Serjania  curassavlca,   1677 
Serpentaire  de  Virginle,   1115 
Serpentaria,   1114 
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Serpentaria,  concentrated    solution 

of,  736 
Serpentaria,  fluidextraet  of,  562 
Serpentaria,  oil  of,  1116 
Serpentaria,  tincture  of,    1287 
Serpentaria?  rhizoma,   1115 
Serpentary,  1115 
Serpentary  rhizome,  1115 
Serronia  jaborandi,   1535 
Serum  antidiphthericum,   1117 
Serum  antidiphtfirique,  1117 
Serum  antipesteuse    (note),   1123 
Serum  antistreptococcique  (note), 

1123 
Serum,  jequiritol,    1366 
Sesame,  oil  of,  1591 
Sesamin,   1592 
Sesamum,  1646 
Sesamum  indicum,  1585,  1591, 

1646 
Sesamum  orientate,   1646 
Sesquichloride  of  iron,  494 
Sesqui-iodide  of  mercury,   629 
Sesquioxide  de  fer  hydrate 

humide,  505 
Sesquioxide  of  iron,  506   (note), 

516 
Sesquiterpene   (note),  275 
Setse  siliquae  hirsutffi,   1572 
Setbia,  1646 
Setbia  acuminata,  1646 
Seven  barks,  1519 
Sevenbaum,  1069 
Sevenkraut,  1069 
Seville  orange  peel,  216 
Sevum,  1122 

Sevum  prseparatum,    1122 
Seychelles  vanilla,  1325 
Shaddock,  217 
Sbashi-polson,    1398 
Shedwater,  49 

Sheele's  hydrocyanic  acid,  42 
Sheep,  95,  96,  583,  584,  919, 

1122 
Sheep-berry,    1333 
Sheep  laurel,   1538 
Sheerikhaskash,  886 
Sheet  zinc,    1360 
Shellac,   1543 
Shell-bark  nut,  1432 
Shellflower,  1442 
Shepherdia  argentea,  1548 
Shepherd's  purse,   1430 
Sherry  wine,    1341 
Shlkimi,  1525 
Shikimine,   1525 
Shirkoit  manna   (note),  764 
Shoe-make,    1066 
Shore  oil,   857 
Short  buchu,  250 
Short  staple  cotton.  596 
Shotbush,  1394 
Shrub  yellow-root,   1699 
Shrubby  trefoil,   1622 
Shukkar  tigol    (note),  763 
Shu-lang,  1474 
Siam  benzoin,   21.   231 
Siam  catechu,   1436 
Siberian  fir,    1244 
Siberian  musk,   793 
Siberian  rhapontic   root    (note), 

1062 
Siberian  rhubarb    (note),  1062 
Sida,  1646 

Sida  floribunda,  1646 
Sida  paniculata,  1646 
Sida  rhombifolia,   1646 
Side-flowering    skullcap,    1106 
Side-saddle  plant.  1644 
Sidonal,  1626 
Siegesbeckia,  1646 
Siegesbeckia  orientalis,  1646 
Sienna.   1646 
Siero  antidifterico.    1117 
! ■•■•-'  ro  antistreptococco   (note),  1123 
Ivia,  1399 


Signs  and  abbreviations   in   pre- 
scriptions, 1741 

Sikimine,   1525 

Silber,  193 

Silbercyanid,  187 

Silbernitrat,  188,  190 

Silberol,   1648 

Silberoxyd,  192 

Silbersalpeter,  188 

Silene,  1646 

Silene  vlrginica,  1646 

Silex  contritus,   1646 

Silex,  pulverized,  1646 

Silica,  680,   1647 

Silica,  tests  for,  1737 

Silicate  of  potassium,    1620 

Silicate  soaps,  1652 

Silicic  acid,   1646 

Silicic  oxide,    1647 

Silicious  magnesium    hydroxide, 
757 

Silicious  mineral  water,  166 

Silico-fluoride  of  sodium,  1652 

Silicon,   1647 

Silinigrin,   1640 

Silk,  corrosive  sublimate  (note), 
620 

Silphium,  1647 

Silphium  laciniatum,  1647 

Silurius  glanis,    1522 

Sllva  manso,   1438 

Silveolic  acid   (note),  1247 

Silver,  193 

Silver  acetate,  1647 

Silver  ammonio-chloride,  1647 

Silver  ammonium  nitrate  test  solu- 
tion, 1712 

Silver  and  potassium    nitrate,   192 

Silver  chloride,    1647 

Silver  citrate,   1647. 

Silver,  colloidal,   194 

Silver  cyanide,   187 

Silver  fluoride,    1494,    1647 

Silver,  gelatose,  1373 

Silver  grains,  376 

Silver  ink,   1529 

Silver  iodide,  1647 

Silver  lactate,    1647 

Silver  leaf,    1181 

Silver  litharge,  975 

Silver,  molecular,   194 

Silver  nitrate,    188 

Silver  nitrate  crayons,  elastic,  191 

Silver  nitrate,   diluted,   192 

Silver  nitrate,  fused,  190 

Silver  nitrate,   mitigated,   192 

Silver  nitrate,  moulded,  190 

Silver  nitrate,  tenth-normal  V.S., 
1722 

Silver  nitrate  test  solution,  1712 

Sliver  nitrate  volumetric  solution, 
B.P.,   1738 

Silver  nuclein,  1577 

Silver  orthophosphate,   1648 

Silver  oxide,   192 

Silver  phenolsulphonate,    1648 

Silver  protalbin,    1648 

Silver  quinaseptolate,   1648 

Silver,  soluble,  1648 

Silver  sulphate  test  solution,  1712 

Silver  sulphocarbolate,   1648 

Silver,  tests  for,   1737 

Silver  thiohydrocarburo-sulpho- 
nate,  1648 

Silver  vitellin,    1649 

Simaba  cedron.    1438 

Simabolee  oil.  1469 

Simaruba,  1649 

Simaruba  amara,  1649 

Simaruba  excelsa,    1032 

Simaruba  glauca,  1649 

Simaruba  oflicinalis,    1649 

Simarubarinde,  1649 

Simaruba  versicolor,   1649 

Simiente  de  anis,  145 

Simiente  de  membrillo,    1470 


Simple  basis  for  troches,  1298 

Simple  cerate,    312 

Simple  elixir,  433,  435   (note) 

Simple  emulsion,   445 

Simple  ointment,  1305 

Simple  syrup,   1214,   1816 

Simulo,  1649 

Sinalbin,  877,    1125 

Sinapine,  877 

SJnapine  bisulphate,  1125 

Sinapine  sulphate,   877 

Sinapis,  1123 

Sinapis  alba,   1123 

Sinapis  albae  semina,  1123 

Sinapis  juncea,    1124 

Sinapis  nigra,  1124 

Sinapis  nigra;  semina,   1124 

Sinapisme  en  feuille,  318 

Sinigrin,  877,  1125,  1604 

Sinistrin,  1102,    1518 

Siphonia  brasiliensis,   429 

Slpiri,   1409 

Sipirine,  1409 

Sirolin,   1649 

Sirop  antiscorbutique    (note),   195 

Sirop  aromatique,  1220 

Sirop  aromatique  de  cascara 

sagrada,  1222 
Sirop  balsamique,  1236 
Sirop  d'acide  citrique,  1218 
Sirop  d'acide  iodhydrique,   1218 
Sirop  d'amande,   1219 
Sirop  de  baume  de  tolu,  1236 
Sirop  de  capillaire,   1369 
Sirop  de  chaux,   1221 
Sirop  de  chloral,   1222 
Sirop  de  citron,  1230 
Sirop  de  codeine,    1222 
Sirop  de  coquelicot,  1232 
Sirop  de  cuisinier,   1233 
Sirop  d'ecorce  de  cerisier,  1231 
Sirop  d'ecorce  d'orange  amere, 

1220 
Sirop  d'ecorce  de  ronce.  1233 
Sirop  de  fleur  d'oranger,   1220 
Sirop  de  gingembre,    1237 
Sirop  de  glycose,    1227 
Sirop  de  gomme,  1218 
Sirop  de  goudron,   1230 
Sirop  de  hemidesmus,    1227 
Sirop  d'hypophosphite    de    chaux 

composed  1227 
Sirop  de  hypophosphltes.   1227 
Sirop  des  hypophosphltes  compost, 

1227 
Sirop  d'iodure  de  fer,   1223 
Sirop  d'ip#cacuanha,   1228 
Sirop  de  lactophosphate    (phos- 

pholactate)  de  chaux,  1221 
Sirop  de  lactucarium,   1229 
Sirop  de  lactucarium  opiacfe 

(note),  1230 
Sirop  de  limon,  1230 
Sirop  d'orgeat,  1219 
Sirop  de  pavot  rouge,  1232 
Sirop  de  phosphate  de  fer,  1226 
Sirop  de  polygala,  1235 
Sirop  de  ratanhia,    1229 
Sirop  de  rhubarbe,  1231 
Sirop  de  rhubarbe  aromatique, 

1232 
Sirop  de  rose  rouge,  1233 
Sirop  de  salsepareille  compost, 

1233 
Sirop  de  scille,    1234 
Sirop  de  scille    compost,    1234 
Sirop  de  s£ne\    1236 
Sirop  de  sue   de  citron,   1230 
Sirop  de  sue   de   limon,  1230 
Sirop  de  Sucre,   1216 
Sirop  Gibert    (note),   630 
Sirop  simple.  1216 
Sirop  sudorifique,    1233 
Sirop  tonique  d'Easton,   1226 
Sirops,  1214 
Sirupe,  1214 
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Sirupi,   1214 

Sirupus  amygdalarum,   1219 

Sirupus  aarantii  corticis,   1220 

Sirupus  ipecacuanha,    1228 

Sirupus  rhei,    1231 

Sirupus  senegae,   1235 

Sirupus  simplex,  1216 

Sisal  grass,    1372 

Sisal  hemp,   1372 

Sisymbrium,  1649 

Sisymbrium  alliaria,    1374 

Sisymbrium   murale.    1650 

Sisymbrium  nasturtium,  1577 

Sisymbrium  officinale.    1649 

Sisymbrium  sophia,   1649 

Sium,  1650 

Sium  clcutaefolium.    1650 

Sium  latifolium,   1660 

Sium  nodiflorum,    1393 

Slum  sisarum,  1660 

Skatole.   1439 

Skilip    (note).    1099 

Skimmetin,   1650 

Sklmmla.  1650 

Sklmmia  japonica.   1650 

Skimmlanln.   1660 

Sklmmin,  1660 

Skin  varnishes.   1650 

Skirret,   1050 

Skopolaminhydrobromld,   1106 

Skullcap.   1106 

Skunk  bush.   1601 

Skunk  cabbage,   1474 

Skunk,  common,  1435 

Skunk  mushroom,   1377 

Skunk   weed,    1474 

Slaked   lime.    259 

Sleek  sumach,    1066 

Bleep?  grass.    1668 

Slippery   elm.    1806 

Sludge  acid.    1608 

Small  hornet  saxifrage,  1614 

Small  fennel-Bower,    16T9 

Small   flowered    lady's    slipper.    419 

Small  tjalangal,  1600 

Small   houscleek.    104  5 

Small    jaborandi.    '.'4  7 

Small   senega,    llos 

Small   spikenard.    18M 

Small   tragacantta.    1S66 

Smalt,    16.")H 

Smaltine.    14.M 

Smalts,   1050 

Smart-weed.   1417 

Smllacin,   1096 

Smilasperic  acid.    610 

Smilax  aspera.   610,    1093 

Smilax  china.  1008 

Smilax  medico,    n i!t:; 

Smilax  officinalis,    1"93 

Smilax  ornata.    1098 

Smilax  papyracea,   1068 

Smilax  rotundifolia   (notel,   1093 

Smilax  syphilitica.    1096 

Smilax  utilis.  1094 

Smirgel,   1477 

Smith's  solution  of  bromine,  1799 

Smooth  sumach,   1066 

Smut.   1688 

Smyrna  opium    (note),   890 

Smyrna  raisins,    1628 

Smyrna  scammony,    1100 

Snake-head,   1442 

Snakeroot,  senega,  1107 

Snakeroot,  Virginia.  1114 

Snakeweed,   1417 

Snapdragon,   1549 

Snapping  hazel,  608 

Sneezeweed,   1513 

Sneezewort,   1330.    1513 

Snow-ball  bush.   1333 

Snow-ball   tree.   1333 

Snow  rose.   1630 

Snow  water.   162 

Snuff,  catarrh.  1809 

Soandrou,  1372 


Soap,  1087 

Soap,  almond  oil  (note),  698 

Soap  balls,    1090 

Soap  bark,  1035 

Soap  cerate    (note),   444 

Soap,  cold  process  (note),  1089 

Soap,  compound  pill  of,  961 

Soap, curd.   1092 

Soap  liniment,    697 

Soap  liniment,  camphorated,  1798 

Soap  plaster,  444 

Soap,  soft,   1092 

Soap,  spirit  of,  1812 

Soapstone,  1238 

Soap,  tincture  of,  1090 

Soap,  white  castile,  1087 

Soapwort,   1642 

Socaloin,   115 

Socotora  aloe.  112 

Socotrine  aloes.    Ill 

Socotrine  aloes,   pills   of,   954 

Socotrinlsche  aloe,   112 

Soda.  1136,    1145 

Soda  animalis.   1092 

Soda  ash.    1188 

Soda  ball.    1137 

Soda,  caustic.    1145 

Soda   caustica,    1145 

Soda  cum  calce,  1811 

Soda,  impure,    1136 

Soda  mint,  1806 

Soda,  native.    1136 

Soda   powders   (note),  1025.  1653 

Soda  sal  airatus.   1130 

Soda  tart  a  rat  a.    1000 

Soda   waste.    1  137 

Soda  water.   168 

Soda  with   lime.  1811 

Boda  bensoaa,  1 188 

Bode  Mboraa,   1166 

Soda'  <t    potessai  tartras,  1000 

Soda?   phosplias  efT'ci  ves.  ins.   1153 

Soda?  potaaslo  tartras.    1000 

Bodsi  sulphas  effervescent,  1167 

Bodll  acetas,  1126 

Sodii  arsenae,   1126,   1128 

Sodli  arscnas  exaiccatua,  112s 

Sodii  beneoaa,    1 1 86 

Sodii  benaosulphonaa,    1868 

Sodii  blcarbonaa,  1120 

Sodii  blcarbonaa  saeebsratus,  1812 

Sodii  blcarbonaa  venalls,    1129 

Sodii  bisulphis.    1131 

Sodii  l.oras.    1131 

Sodii  boro-bensoaa,  1812 
Sodii  borosalleylaa,  1660 

Sodii   bromidum,    1136 

Sodii    cacodylas.   1424 

s<xiii  carbonaa,  1186 

Sodii  carbonaa  exaiccatua  1140 

Sodii   carbonas  monohyd'-as.  1141 

Sodii  caselnaa,   1660 

Sodii  cbloraa,  1141 

Sodii  chloridum.   1142 

Sodii   citras.    1144 

Sodii  cltro-tartras  effervescens, 

1144 
Sodii  et  argentl   hyposulphis,    1650 
Sodii  ethylas.    1661 
Sodii  formas.  1661 
Sodli  glycerophosphas.    1651 
Sodii  hydroxidum,   1145 
Sodii  hypophosphis.    1146 
Sodii  hyposulphis,   1158 
Sodii  iodidum,  1148 
Sodii  metavanadas,   1690 
Sodii  methylarsenas.   1051 
Sodli  methylsulphonas,   1652 
Sodii  nitras.    1149 
Sodii  nitris.  1149 
Sodii  nitroferricyanidum,  1651 
Sodii  oleas,  1661 
Sodii  paracresotas,    1652 
Sodii  peroxidum.  1652 
Sodli  phenolo-sulpho-rlclnas,    1652 
Sodii  phenolsulphonas,  1150 


Sodii  phosphas,  1151 

Sodii  phosphas  effervescens,  1153 

Sodii  phosphas  exsiccatus,   1153 

Sodii  pyrophosphas,  1154 

Sodii  salicylas,    1154 

Sodii  salicylsulphonas,  1653 

Sodii  santoninas   (note),  1086 

Sodii  selenis,   1652 

Sodii  silicas,  1652 

Sodii  silico-fluoridum,   1652 

Sodii  stearas,    1652 

Sodli  succinas,   1652 

Sodli  sulphas,   1155 

Sodii  sulphas  effervescens,  1157 

Sodii  sulphis,   1157 

Sodii  sulphocarbolas,    1150 

Sodli  tartras,  1653 

Sodii  tetraboras,    1668 

Sodii  thiosulphas.    1158 

Sodli  valeras,  1654 

Sodii  valerianas,    1654 

Sodio,  1160 

Sodio-ferric    citro-phosphate,    509 

Sodio-ferric    citro-pyrophosphate, 

510 
Sodio-fluorescein,  1493 
Sodium,  1160 

Sodium  acetate,   1126,   1372.   1731 
Sodium  acetate  test  solution, 

1712 
Sodium  and  potassium  citrate 

(note).   995 
Sodium  and  potassium    tartrate, 

999 
Sodium  and  silver  hyposulphite, 

1660 
Sodium   anhydromethyleuecltrate, 

14  50 
Sodium   arsenate,   1126.   1731 
Sodium  arsenate,  exsiccated,  1128 
Sodium   arsenate,   solution   of,   737 
Sodium   arsenate,   solution  of, 

Pearson's,   1808 
Sodium  arsenlate,   11'_'7 
Sodium  bensoate,  1128 

Sodium    lien/.osulphonate,    1652 

Sodium  blborate,  1 132 

Sodium  bicarbonate,  1129  ,1731 

Sodium  bicarbonate  lozenge,   1302 

Sodium  bicarbonate,  seccharated, 
L818 

Sodium   bicarbonate,   troches  of, 
1302 

Sodium  bisulphite,  1181 

Sodium   l)i tart  rate  test  solution, 
1712 

Sodium  borate,   1131 

Sodium  borate,  solution   of,  com- 
pound, 1802 

Sodium  boro-benzoate.  1129  (note), 
1812 

Sodium  boro-salicylate,   1650 

Sodium  bromide,   1135 

Sodium   bromide,  elixir  of,  1790 

Sodium  cacodylate,   1424 

Sodium  caffeine  sulphonate,  1577, 
1 865 

Sodium  canlharidate    (note),  314 

Sodium  carbolate.  solution  of,  1802 

Sodium  carbonate,   1136,  1712, 
1731 

Sodium  carbonate,  artificial    pro- 
duction, 1136 

Sodium  carbonate,  exsiccated,   1140 

Sodium  carbonate,    monohydrated, 
1141 

Sodium  carbonate  test  solution, 
1712 

Sodium  caseinate,   1650 

Sodium  chlorate,   1141 

Sodium  chloride,  219,   1142,   1731 

Sodium  chloride,    tenth-normal 
V.S..   1723 

Sodium  cinnamate,  1516 

Sodium  citrate,   1144 

Sodium  citrate,  solution  of,  1802 
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Sodium  cltro-tartrate,    efferves 

cent,  1144 

Sodium  citro-tartrate,    solution   of, 

effervescent,  1802 
Sodium  cobaltlc   nitrite   test  solu- 
tion, 1713 
Sodium  copalvate,  399 
Sodium  cresotate,    1467 
Sodium  dithio-salicylate,  1474 
Sodium  eoslnate,   1651 
Sodium  ethylate,   1651 
Sodium  ethylate,    solution    of,    738 
Sodium  ethylsulphate,  1653 
Sodium  fluoride,   1494 
Sodium  formate,  1651 
Sodium  glycerophosphate,  1651 
Sodium  glycochoiate,  490 
Sodium  hippurate,  1517 
Sodium  hydrate,  1145 
Sodium  hydrocarbonate,   1129 
tiodium  hydrogen  sulphite,  1731 
Sodium  hydroxide,  1145,  1731 
Sodium  hydroxide,  double-normal 

V.S.,  1723 

Sodium  hydroxide,  normal  VS., 

1723 

Sodium  hydroxide,  pure,  1145 

Sodium  hydroxide,  purified,  1145 

Sodium  hydroxide,  solution  of,  738 

Sodium  hydroxide  test  solution, 

1713 
Sodium  hydroxide   volumetric   solu- 
tion, B.P.,  1739 
Sodium  hypochlorite,  737 
Sodium  hypophosphite,   1146 
Sodium  hypophosphite,  elixir  of, 

1791 

Sodium  hypophosphite,  syrup  of, 

1817 

Sodium  hyposulphite,    1158 

Sodium  ichthyol,  1523 

Sodium  iodate,    1531 

Sodium  iodide,    1146 

Sodium  kosinate,  418 

Sodium  lygoslnate,   1555,  1651 

Sodium  methylarsenate,  1517.  1651 

Sodium  methylsulphonate,    1652 

Sodium  naphthalate,    1570 

Sodium  naphthol,   237,   1651 

Sodium  nitrate,  1149 

Sodium  nitrate,  gray  compact, 

1149 

Sodium  nitrate,    gray   crystalline, 

1149 

Sodium  nitrate,   white  compact, 

1149 

Sodium  nitrate,  white  crystalline, 

1149 

Sodium  nitrate,    yellow.    1149 

Sodium  nitrite.  1149,  1713,  1731 

Sodium  nltroferrocyanlde,  1651 

Sodium  nltroprusslde,   1651 

Sodium  nltroprusslde  test  solution, 

1713 

Sodium  oleate,  809,  1651 

Sodium  oleate,  solution  of,  1802 

Sodium  orthophosphate,   1151 

Sodium  paracresotate,  1652 

Sodium  paraphenolsulphonate, 

1150 

Sodium  peroxide,  1652 

Sodium  persulphate,    1607 

Sodium  phenolsulphonate,    1150 

Sodium  phenolsulpho-riclnate, 

1652 

Sodium  phosphate,  1151 

Sodium  phosphate,  compound  solu- 
tion of,    739 

Sodium  phosphate,  effervescent, 

1153 

Sodium  phosphate,    exsiccated, 

1153 

Sodium  phosphate  test  solution, 

1713 

Sodium  potassium    tartrate,    1731 

Sodium  pyroborate,  1131 


Sodium  pyrophosphate,  1154 

Sodium  salicylate,   1154 

Sodium  salicylate,  elixir  of,  1791 

Sodium  salicylsulphonate,    1653 

Sodium  santoninate    (note),    1086 

Sodium  selenite,  1652 

Sodium  sesquicarbonate,    1136 

Sodium  silicate,  1652 

Sodium  silicate,  solution  of,   1652 

Sodium  sillco-fluoride,  1652 

Sodium  sozoiodol,  1659 

Sodium  stearate,   1652 

Sodium  succinate,   1652 

Sodium  sulphate,  1155,  1731 

Sodium  sulphate,    effervescent, 

1157 
Sodium  sulphite,    1157,   1664,    1731 
Sodium  sulphobenzoate,    1652 
Sodium  sulphocaffeate,    1577 
Sodium  sulphocarbolate,  1150 
Sodium  sulphomethylate,  1652 
Sodium  sulphophenate,   1151 
Sodium  sulpho-ricinate,   927,   1665 
Sodium  sulphoriclnoleate,    1652 
Sodium  sulphosalicylate,  1653 
Sodium  sulphovinate,    1653 
Sodium  tartrate,   1653 
Sodium  tartrate,  test  solution, 

1713 
Sodium  taurocholate,  490 
Sodium  tellurite,    1653 
Sodium,  tests   for,    1737 
Sodium  tetraborate,   1131,   1653 
Sodium  thiophene   sulphonate, 

1676 
Sodium  thiosulphate,   1158,   1713, 

1731 
Sodium  thiosulphate,    tenth-normal 

V.S.,  1724 
Sodium  thiosulphate  test  solution, 

1713 
Sodium  thiosulphate,    volumetric 

solution,    B.P.,    1739 
Sodium  valerate,   1654 
Sodium  vanadate,  1690 
Soft  cape  gum   (note),  5 
Soft  capsules,    577 
Soft  paraffin,  922 
Soft  petrolatum,   922 
Soft  petroleum  ointment,  922 
Soft  soap,  1092 
Soft  soap,   domestic,    1092 
Soft  soap,  German   (note),  1093 
Soft  soap,    liniment   of,    698 
Soft  sulphur,   1206 
Soft  water,  161 
Soja,  1654 
Soja  bean,    1654 
Soja  hispida,  1654 
Solanein,   1656 
Solanic  acid,    1655 
Solanidine,    1654 
Solanine,  1654 
Solanum,  1655 

Solanum  aculeatissimum,  1655 
Solanum  bacciferum,    1655 
Solanum  carolinense,    1655 
Solanum  chenopodlum,   1655 
Solanum  dulcamara,    46.    1655 
Solanum  grandiflorum,   1656 
Solanum  insidiosum,    1656 
Solanum  jacquinii,    1656 
Solanum  lycopersicon,  1656 
Solanum  nigrum,   1656 
Solanum  pseudocapsicum,    1657 
Solanum  rostratum,    1657 
Solanum  tuberosum,  1657 
Solenostemma  argel,   1110 
Solfato  aluminico-potasico  an- 

hidro,   123 
Solfato  di  allumino  e  di  potasslo 

usto,  123 
Solfato  di  alumlno  e  di  potassio, 

119 
Solfato  di  atropina,  215 
Solfato  di  chinina,    1044 


Solfato  di  cinconidina.  360 

Solfato  di  magnesio,    756 

Solfato  di  potassio,  1016 

Solfato  di  rame,    413 

Solfato  di  sodio,    1156 

Solfato  di  zinco,    1357 

Solfato  ferroso,   511 

Solfo  preclpitato,    1202 

Solfo  sublimato,  1204 

Solfo  sublimato  e  levato,  1202 

Solfuro  di  carbonio,  297 

Solid  anethol,  834 

Solid  animal  fats,  807 

Solid  copaiba   (note),  398 

Solid  opodeldoc,   1092,   1798 

Solid  paraffin,  914 

Solid  petrox,  1807 

Solid  saponated  petrolatum,  1807 

Solid  sulphuric   acid,    70 

Solid  vegetable  fats,  807 

Solidago,  1657 

Solidago  bicolor,  1657 

Solidago  odora,  1657 

Solidago  rugosa,  1657 

Solidago  virgaurea,   1657 

Solidified  copaiba   (note),  398 

Solomon's  seal,    1456 

Solphinol,   1657 

Soluble  antiseptic  powder,  1809 

Soluble  citrate  of   iron,   496 

Soluble  cream  of  tartar,  1133 

Soluble  essence  of  ginger,  1803 

Soluble  ferric  citrate,   496 

Soluble  ferric  phosphate,  509 

Soluble  ferric    pyrophosphate,    510 

Soluble  glass,  1620,  1652 

Soluble  gum,   1295 

Soluble  gun    cotton,    1030 

Soluble  iron  and  quinine  citrate, 

503 
Soluble  manganese  citrate,  1559 
Soluble  mercury  of  Hahnemann, 

1657 
Soluble  phosphate  of  Iron,  509 
Soluble  Prussian  blue   (note).  1002 
Soluble  pyroxylin    (note),    1031 
Soluble  red  coloring   matter,   355 
Soluble  silver,    1648 
Soluble  tannal,    1667 
Soluble  tartar,  85,  986   (note), 

1017 
Soluble  tincture  of  tolu,  1819 
Solucion,  741 

Solucion  alcoholica   de   yodo,    1271 
Solucion  de  arsenito    potasico,    730 
Solucion  de  cloruro  ferrico,  713 
Solucion  de  hlpoclorito  sodico, 

736 
Solucion  de  sosa  caustica,  738 
Solute1  d'acetate    de    morphine,    727 
Solute  d'acide  arsenieux,   701 
Solute  d'acide  chromique,  702 
Solute  d'aldehyde  formique,  720 
Solute  d'arseniate  de  soude,   737 
Solute  d'arsenite  de  potasse,  730 
Solutg  de  Burnett,  740 
Solute  de  chaux,   706 
Solute  de  chlore   compose,    709 
Solute  de  chlorhydrate   de   strych- 
nine,  739 
Solute  de  citrate  de  bismuth  am- 

moniacal,  705 
Solute  de  cresol  compose,  710 
Solute  d'ethylate  de  soude,  738 
Solute  de  goudron  de  houllle,   728 
Solute  de  hydrochlorate  de  mor- 
phine, 727 
Solute  d'hypochlorlte  de  chaux, 

708 
Solute  d'lodo-arsenlte   de   mercure, 

704 
Solute  de  nitrite  d'ethyle,  711 
Solute  de  pancreatine,    728 
Solute  de  perchlorure  de  fer,  713 
Solute  de  permanganate  de 
potasse,  734 
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Solute  de  phosphate  de  sonde 

compose,  739 
Solute  de  sulfate  d'atroplne,  705 
Solute  de  tartrate  de  morphine, 

727 
Solute  lodure  de  Lugol,   723 
8olute  officinal  d'eau  oxygenee  au 

dixieme,  179 
Solutes,  741 

Solutio  arsenicalis  Fowlerl,  730 
Solutio  Donovan!,  704 
Solution,  Boulton's,  1801 
Solution,  Channing's,   1800 
Solution,  Clemens's,  1802 
Solution  d'ammonlaque,   169 
Solution,  Dobell's,  1802 
Solution  of  acetate  of  iron,  712 
Solution  of  acid  phosphates,  1801 
Solution  of  albumen.    1731 
Solution  of  albuminate  of  iron, 

1800 
Solution  of  alumina,    benzolnated, 

125 
Solution  of  aluminum   acetate, 

1798 
Solution  of  aluminum  acetlco- 

tartrate.  1798 
Solution  of  ammonia,  169.  1731 
Solution  of  ammonia,    strong,    172, 

1731 
Solution   of  ammonium    acetate, 

702,   1731 
Solution  of  ammonium  acetate, 

concentrated,  1799 
Solution  of  ammonium    carbonate, 

1731 
Solution  of  ammonium    chloride, 

1731 
Solution  of  ammonium   chloride 

(Nessler'si.  1731 
Solution  of  ammonium   citrate, 

704,  1731 
Solution  of  ammonium  citrate, 

stronger.   1799 
Solution  of  ammonium    bydro- 

sulpblde.    1731 
Solution  <if  ammonium    molyb- 

date.   1782 
Solution  of  ammonium    oxalate, 

1732 
Solution  of  ammonium  thlocya- 

nate.  1732 
Solution  of  anthrarobln.   1390 
Solution  of  arsenate   of    sodium, 

737 
Solution  of  arsenlous    and    mer- 
curic Iodides.  704 
Solution  of  arsenou8  acid,  701 
Solution  of  arsenous   and   mer- 
curic iodides.  704 
Solution  of  atropine  sulphate, 

705 
Solution  of  auric    chloride.    1732 
Solution  of  barium    chloride,    1407. 

1732 
Solution  of  barium    hydroxide, 

1732 
Solution  of  basic    ferric    sulphate, 

717 
Solution  of  bichloride   of  mercury, 

723 
Solution  of  bismuth,  705,  1799 
Solution  of  bismuth   and  am- 
monium citrate,  705 
Solution  of  boric  acid.   1732 
Solution  of  boroglyceride.    592 
Solution  of  bromide   of  arsenic, 

1801 
Solution  of  bromide  of  gold  and 

arsenic,   1799 
Solution  of  bromine,  249,  1732, 

1799 
Solution  of  cadmium    iodide.    1732 
Solution  of  calcium   chloride.    259, 

1732 
Solution  of  calcium    hydrate,    706 


Solution  of  calcium    hydroxide, 

706 
Solution  of  calcium    sulphate, 

1732 
Solution  of  carmine,  1799 
Solution  of  caustic  soda,  738 
Solution  of  chloride  of  iron,  713 
Solution  of  chlorinated   lime,    708 
Solution  of  chlorinated   potassa, 

1657,    1802 
Solution  of  chlorinated    soda,    736, 

1732 
Solution  of  chlorine,   709,   1732 
Solution  of  chloroform,    alcoholic 

(note).    1174 
Solution  of  chromic  acid,  702, 

1732 
Solution  of  citrate  of  iron  and 

quinine   (note),  501 
Solution  of  citrate    of    magnesium, 

725 
Solution  of  coal  tar,   728 
Solution  of  copper  acetate.  1732 
Solution  of  copper   ammonlo-sul- 

phate,  1732 
Solution  of  copper    sulphate.    1732 
Solution  of  corrosive    sublimate, 

723 
Solution  of  dialyzed   Iron,   1687 
Solution   of  ethyl    nitrite.    711 
Solution  of  extract  of  glvevrrhizo, 

17W 
Solution  of  extract    of    licorice, 

1  7<)U 
Solution   of   ferric  acetate,   712 
Solution  of  ferric  chloride.    713, 

716,   1732 
Solution  of  ferric  citrate    (note), 

495 
Solution  of  ferric   hypophosphlte, 

1800 
Solution  of  ferric  nitrate.  716 
Solution   of   ferric    oxvchlorlde, 

1800 
Solution  of  ferric   subsulphate, 

717 
Solution  of  ferric   sulphate,   719, 

1732 
Solution   of   ferrous  chloride.   1800 
Solution   of   ferrous  iodide.   122!".. 

1800 
Solution    of   ferrous   sulphate.    1732 

Solution  of  formaldehyde,   790 

Solution  of  formaldehyde,   assay 

of.  721 
Solution  of  ginger,  1803 
Solution    of  glotioln.    1175 
Solution   of  hamamells.    178 
Solution  of  hydrlodate   of   arsenic 

and  mercury.  704 
Solution  of  hvdrochlorate  of  mor- 
phine,  727 
Solution  of  hydrochlorate  of 

strychnine.  788 
Solution  of  hydrogen  dioxide.  ITS 
Solution  of  hvdrogen    peroxide, 

178,  1732 
Solution  of  hypophosphlte   of   iron, 

1800 
Solution  of  hypophosphites,   1800 
Solution  of  hypophosphites,    com- 
pound, 1800 
Solution  of  India-rubber,     708 
Solution  of  Indigo    sulphate,     1732 
Solution  of  iodide  of  mercury  and 

potassium,  1800 
Solution  of  iodine,  1732 
Solution  of  iodine,    carbollzed, 

1801 
Solution  of  iodine,   caustic,   1801 
Solution  of  iodine,    compound,    723 
Solution  of  iron    albuminate,    1534 
Solution  of  iron  and   ammonium 

acetate,  715 
Solution  of  iron  peptonate,  1534 
Solution  of  isinglass,    1732 


Solution  of  lead  acetate,  1732 
Solution  of  lead  subacetate,  728, 

1733 
Solution  of  lead  subacetate, 

diluted,  730 
Solution  of  lime,  706,  1733 
Solution  of  litmus,    1733,    1739 
Solution  of  magnesium   ammonio- 

sulphate,  1733 
Solution  of  magnesium    bisulphite, 

1658 
Solution  of  magnesium  bromide, 

1801 
Solution  of  magnesium    carbonate, 

724 
Solution  of  magnesium    citrate, 

725 
Solution  of  magnesium   sulphate, 

1733 
Solution  of  magnesium  sulphate, 

effervescent,  1801 
Solution  of  mercuric  chloride,  723, 

1733 
Solution  of  mercuric  nitrate,  722 
Solution  of  mercurous  nitrate, 

1733 
Solution  of  methyl  orange,  1733, 

1 788 
Solution  of  morphine  acetate, 

727 
Solution  of  morphine  citrate,   1801 
Solution  of  morphine  hydro- 
chloride.  727 
Solution  of  morphine,  hypodermic, 

1801 
Solution  of  morphine,  Magendle's, 

728     (note).     1801 
Solution  of  morphine  sulphide. 

788  (note),  788 
Solution   of  morphine  tartrate.   727 
Solution  of  muriate    of    morphia, 

727 
Solution  of  neutral    potassium 

chromate,    1788 
Solution  of  nitrate  of  mercury, 

722 
Solution   of  nitroglycerin,  1175 
Solution  of  normal    ferric 

sulphate.   71!t 
Solution  of  oxysulphate  of  Iron, 

1800 
Solution   of  oxysulphuret  of  cal- 
cium.  1788 
Solution   of   pepsin    (note),   922 
Solution  of  pepsin,  aromatic,  1801 
Solution  of  peptonate  of  iron.  1800 
Solution  of  peptonate  of  iron  with 

manganese.    1800 
Solution   of   peracetate  of  Iron,  712 
Solution  of  perchlorlde  of  Iron, 

716 
Solution  of  pernltrate  of  iron.   716 
Solution  of  pernltrate   of   mercury, 

722 
Solution  of  persulphate  of  iron, 

717,  719 
Solution  of  pbenol-phthaleln, 

1733,   1739 
Solution  of  phosphates,  acid.  1S01 
Solution  of  phosphorus,   1801 
Solution  of  phosphorus,    Thomp- 
son's  (note),  936 
Solution  of  picric   acid,    1733 
Solution  of  platinic   chloride,    1733 
Solution  of  potash,   733 
Solution  of  potassa,    733 
Solution  of  potasslo-cuprlc    tar- 
trate, 1733 
Solution  of  potasslo-mercurlc 

iodide,   1733 
Solution  of  potassium    acetate, 

1733 
Solution  of  potassium    acid    tar- 
trate, 1733 
Solution  of  potassium  arsenate  and 

bromide,  1802 
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Solution  of  potassium    arsenlte, 

730 
Solution  of  potassium  carbonate, 

1733 
Solution  of  potassium   chromate, 

1733 
Solution  of  potassium    citrate,    732 
Solution  of  potassium    cyanide, 

1733 
Solution  of  potassium  ferricya- 

nide,  1733,  1739 
Solution  of  potassium  forrocya- 

nlde,  1733 
Solution  of  potassium  hydroxide, 

733,  1733 
Solution  of  potassium    hydroxide, 

alcoholic,  1733 
Solution  of  potassium   Iodide,   1733 
Solution  of  potassium  lodohydrar- 

gyrate,  1800 
Solution  of  potassium    perman- 
ganate, 734,  1733 
Solution  of  protochloride   of   Iron, 

1800 
Solution  of  pyroxylin,  1734 
Solution  of  saccharin,  1802 
Solution  of  silver  ammonlo- 

nitrate,  1734 
Solution  of  silver  nitrate,   1734 
Solution  of  soda,  738 
Solution  of  sodium  acetate,  1734 
Solution  of  sodium    alcoholate, 

738 
Solution  of  sodium  arsenate,  737 
Solution  of  sodium  arsenate, 

Pearson's,  1802 
Solution  of  sodium  borate,  com- 
pound, 1802 
Solution  of  sodium   carbolate,  1802 
Solution  of  sodium    carbonate, 

1734 
Solution  of  sodium  citrate,  1802 
Solution  of  sodium  cltro-tartrate, 

effervescent,  1802 
Solution  of  sodium  ethylate,  738 
Solution  of  sodium  hydroxide,  738, 

1734 
Solution  of  sodium  oleate,  1802 
Solution  of  sodium   phosphate, 

1734 
Solution  of  sodium  phosphate, 

compound,  739 
Solution  of  sodium  silicate,  1652 
Solution  of  sodium    sulphate,    1734 
Solution  of  sodium    tartrate,    1653 
Solution  of  stannous    chloride, 

1734 
Solution  of  strychnine  acetate, 

1803 
Solution  of  strychnine   hydro- 
chloride, 739 
Solution  of  subsulphate  of  Iron, 

717 
Solution  of  sulphurated  lime,  1799 
Solution  of  sulphurous  acid,  1734 
Solution  of  tannic   add,    1734 
Solution  of  tar,  alkaline,  1802 
Solution  of  tartarated  antimony, 

1734 
Solution  of  tartaric  acid,  1734 
Solution  of  tersulphate  of  Iron, 

719 
Solution  of  trlnltrln,  1175 
Solution  of  uranium   nitrate,   1734 
Solution  of  zinc  and  aluminum, 

compound,  1803 
Solution  of  zinc  and  Iron,  com- 
pound, 1803 
Solution  of  zinc   chloride,   740 
Solution  of  zinc  hypochlorite 

(note),  1353 
Solution,  pancreatic,  1801 
Solution,  Pearson's    arsenical,    1127 
Solution,  Pierlofs,   136 
Solution,  Vlllate's,  1803 
Solutions,  741 


Solutol,  1467,   1658 

Soluzlone,  741 

Soluzione  alcalina  di    arsenlto   de 

potassio,  730 
Solveol,   1465,   1658 
Somali  myrrha,   799 
Somatose,   1C58 
Somnal,   1658 
Somnoform,    1658 
Somnos,  1658 
Sonchus,  1658 
Sonchus  oleraceus,  1658 
Sonnenblume,  1514 
Sonnenthau,  1475 
Sonora  gum,  1511 
Soot,   1658 

Soothing  ointment,  1820 
Sophia  sophla,   1649 
Sophora  angustifolia,    1658 
Sophora  japonica,   1035 
Sophora  secundiflora,  1471,  1658 
Sophora  serlcea,  1658 
Sophora  speciosa,  1471,  1658 
Sophora  tinctoria,  1406 
Sophora  tomentosa,   1658 
Sophorlne,  1471,  1658 
Sorbes,   1658 
Sorblc  acid,    1658 
Sorbinose,   1658 
Sorbite,  1658 
Sorbus,  1658 
Sorbus  americana,   1658 
Sorbus  aucuparla,  138,  1658, 

1683 
Sorbus  hybrlda,  138 
Sorbus  termlnalls,  138 
Sorghum,  1070,   1659 
Sorghum  saccharatum,  1072 
Sorghum  vulgare,  1659 
Sorrel,  1634 

Sorrel  tree,  1385,  1601 
Soucl,  263 

Soude  caustlque,  1145 
Soude  caustlque  Uqulde,  738 
Soude  tartarlsee,   1000 
Soufre  dor6  d'antimoine,  154 
Soufre  prGclplte,  1202 
Soufre  sublime,   1204 
Soufre  sublime  lavg,  1202 
Soufre  vegetal,  750 
Sour  gum,  1583 
Sour  krout,  48 
Sour  wood,    1385,   1601 
Sous-acetate  de  culvre,  1457 
Sous-acetate  de  plomb  llqulde,  728 
Sous-azotate  de  bismuth,  242 
Souscarbonate  de  bismuth,  239 
Sousgallate  de  bismuth,  241 
Sous-muriate   de   mercure,   623 
Sous-nitrate  de   bismuth,  242 
Sous-salicylate  de  bismuth,  244 
South  American  kino,  682 
South  American  saltpetre,  1012 
South  American  sassafras,  1613 
South  American  vanilla,   1325 
Southern  pine,  1243 
Southern  prickly  ash,  1346 
Southern  senega,   1107 
Southern  white  cedar,  1676 
Southernwood,   1366 
Sow-bread,   1470 
Sow  thistle,   1658 
Soy  bean,  1654 
Soymida  febrlfuga,   1665 
Sozal,   1659 
Sozoiodol,  1659 
Sozolodollc  acid,  1659 
Sozolic  acid,   1659 
Spa  water,   166 
Spangriin,   1457 
Spanische  fliegen,  283 
Spanlsche  selfe,   1087 
Spanische  stlssholzwurzel,   593 
Spanlscher  pfeffer,  288 
Spanisches  siissholz,  593 
Spanischfliegenliniment,  711 


Spanlschfliegen-kollodlum,  386 

Spanischfliegen   pilaster,   312 

Spanischfliegensalbe,  1307 

Spanischfliegentinktur,   1258 

Spanischpfeffer-oelharz,   824 

Spanisch-pfeffersalbe,  1307 

Spanischpfeffertinktur,  1258 

Spanish  barilla,  1136 

Spanish  broom,    1659 

Spanish  brown,  1103,  1584 

Spanish  chamomile,   1028 

Spanish  chestnut,  1433 

Spanish  flies,  283 

Spanish  flies,  tincture  of,  1258 

Spanish  licorice,    593 

Spanish  needles,   1414 

Spanish  oak,  1034 

Spanish  saffron,  407 

Spanish  soap,   1090 

Spanish  walnut  oil,  1585 

Spanish  wine,  1334 

Sparadrap  de  capsique,    439 

Sparadrapum  capsicl,    439 

Spargel,   1401 

Spargin,  1401 

Sparkling  wine,   1340 

Spartelnae  sulphas,  1160 

Sparteine,  1103 

Sparteine  sulphate,   1160 

Spartelnsulfat,  1160 

Spartelnum  sulphurlcum,  1160 

Spartlum,  1103,   1659 

Spartlum  junceum,  1103,  1659 

Spartium  scoparlum,     1103 

Spasmotln,   1659 

Spasmotoxin,   1659 

Spathum,   1548 

Spathyema  fcetlda,  1474 

Spearmint,  777,  856 

Spearmint,  essence  of,  1178 

Spearmint,  oil  of,  856 

Spearmint,  spirit  of,  1178 

Spearmint  water,  182 

Species  ad  lnfusum  pectorale,  1812 

Species  emolllentes,  1812 

Species  laxantes.  1812 

Species  pectorales,  1812 

Specific  gravity  of  alcohol  at  25° 

C.   (U.  S.  P.  8th  Rev.),  1759 
Speckled  leech,   611 
Speckol,  826 
Specksteln,  1238 
Speedwell,  1691 
Spelss,  1579 
Spelter,   1360 
Speltre,   1360 
Speltrum,  1360 
Spent  ginger,  1363 
Sperm  oil  group,   808 
Sperm  whale,  317 
Sperma  ceti,  317 
Spermaceti,  317 

Spermaceti  cerate    (note),   1S07 
Spermaceti  group,  808 
Spermaceti  ointment,    1307 
Spermaceti  whale,  1379 
Spermagonla,  448 
Spermatle,  447 
Sphacella,  448 
Sphacellc  acid,  450 
Sphacelotoxln,  450,    1659 
Sphseranthus,  1659 
Sphseranthus  lndicus,  1659 
Sphserococcus  compressus,    1498 
Sphserococcus  crlspus,   332 
Sphserococcus  helmlnthochorton, 

1499 
Sphserococcus  lichenoides,   1498 
Spice-bush,   1411 
Spice  plaster,  1792 
Spice  plasters,  1023 
Spice-tree,  1686 
Spicewood,  1411 
Spiced  syrnp  of  rhubarb,   1232 
Spider  poisons,   1660 
Spider's  web,    1451 


1928 


Index. 


Spiegeleisen,  515 

Spiess  cobalt,  1451 

Spiessglanz  metall,  152 

Spigelia,  1161 

Spigelia  anthelmia,   1161 

Spigelia,  fluidextraet  of,   563 

Spigelia  marilandica,   1116,   1161 

Spigelie,  1161 

Spig61ie  du   Maryland,    1161 

Spigeline,   1162 

Spike,  oil  of,  850 

Spikenard,  1577 

Spllanthes,  1  660 

Spilanthes  acmella.  1660 

Spillbaumrinde,  466 

Kpillbaumrindenextrakt,   475 

Spindelbaum.   456 

Spindelbaumextrakt,  475 

Spindle  tree,  456 

Spiraea,  1660 

Spirssa    fllipendula.    1660 

Spiraea     lobata.    840,    1600 

Spiraea    tomentosa.  1660 

Spiraea    ulmaria.    04.    840,    1660 

Spirasalc  acid.    1660 

Spirillum   recti  physeteris,  1379 

Spirit,  aromatic.    1812 

Spirit,  bone.    160 

Spirit.  cologne,    1"!) 

Spirit,  methylated,  106 


Spirit  o 
Spirit  o 
Spirit  0 
Spirit  o 
Spirit  0 
Spirit  o 
Spirit  (i 
Spirit  o 
Spirit  o 
Spirit  o 

1812 
Spirit  o 
Spirit  <. 
Spirit  o 
Spirit  o 
Spirit  o 
Spirit  .. 
Spirit  o 
Spirit  o 
Spirit  o 
Spirit  o 
Spirit  o 
Spirit  o 
Spirit   o 

1172 
Spirit  o 
Spirit   o 
Spirit  o 
Spirit   o 

1275 
Spirit  o 
Spirit  o 
Spirit  0 
Spirit  o 
Spirit  o 
Spirit  o 
Spirit  0 
Spirit  o 
Spirit   o 

1166 
Spirit  o 
Spirit  o 
Spirit  o 
Spirit  o 
Spirit  o 

1812 
Spirit  o 
Spirit  o 
Spirit  o 
Spirit  o 
Spirit  o 
Spirit  o 
Spirit  o 
Spirit  o 


ammonia.    1170 
ammonia,   aromatic,    1171 
ammonia,   assay  of.    1170 
ammonia,  fetid.   1172 

1  172 
ants.    14<)4.    1812 
bitter    almond,    1172 
(  a.juput.  1 1 7:: 
camphor,   1173 
cardamom,  compound, 

chloric  ether,  1 173 
chloroform,    1 1 7,'t 
cinnamon.    1174 
cucumbers,  1568 
curacao,  1818 
ether,    1168 
ether,  compound,  1164 

formic  acid.    1  M  2 
French  wine.  ii7'.t 
gaultberla,   1 17.", 
glonoln,  1 1 75 
glyceryl   trinitrate.   1175 
horseradish,    compound, 

juniper.    1177 
juniper,    compound,    1177 
lavender.   1177 
lavender,    compound, 

lemon    (note).   851 
mindererus,  702 
mustard.  1812 
myrcia,   1680 

nil  re,    40 

ni!re.   sweet,  1165 
nitroglycerin,   1175 
nitrous  ether.  1105 
nitrous   ether,    assay   of, 

nutmeg,    1178 
orange    (note),    835 
orange,    compound,     1173 
peppermint,    1178 
phosphorus,    936    (note). 


rosemary,   1179 
sal   volatile,   1171 
sea-salt.    34 
soap.  1S12 
spearmint,   1178 
turpentine,  877 
wine.   103 
wintergreen,    1175 

Sprit,  ophthalmic.   1812 

Spirit,  pyroacetic,  9 


Spirit,  rectified.  103,  1179 
Spirit  vinegar,   1692 
Spirito,  1163 

Spirito  detere  nitroso,   1165 
Spirito  di  cannella,  1174 
Spirits,  1163 
Spirits,  ardent,  104 
Spirits  of  turpentine,   877 
Spirituoses  tollkirschenextrakt, 

46!t 
Spirituous  extract  of  liquorice 

(note  i.   542 
Spirituous  wine.    1340 
Spiritus.  108,    1163 
Spiritus  acidi  formici.  1812 
Spiritus  a-thereus,   1163 
Spiritus  a?theris,    1163 
Spiritus  aMheris    compositus.    1164 
Spiritus  a»theris  nitrici,    1105 
Spiritus  Ktberta   nitrosi.    1165 
Spiritus   ammoniac!    caustic! 

Dzondli,  1170 
Spiritus  ammonia?,    1170 
Spiritus  ammonias   aromaticus, 

1171 
Spiritus  ammonia?    compositus, 

1171 
Spiritus  ammonia?  foptidus,   1172 
Spiritus   amygdala?  a  mane,   1172 
Spiritus   anlal,    1172 
Spiritus   anthos.    117!) 
Spiritus  armoraclae  compositus, 

1172 
Spiritus   aromaticus.    1S12 
Spiritus  aurantll    (note  i.    - 
Spiritus   aurantli    compositus.    1173 
Spiritus   cajnputl.   1  17."i 

spiritus  campaora,   l  i7.'i 
Spiritus  camphoratus,  1173 
Spiritus  cardamomi  compositus, 

1  S  1  2 

Spiritus  chloroform!,    1173 
Spiritus  <  nmamomi.    1174 

spiritus  curasaao,   iM2 

Spiritus  dilutus.    ]<•:< 

Spiritus   formicarum.    I486,    1  si  2 

Spiritus    frumenti.    1174 

Spiritus  gaulthette,  1175 

Spirit  us   glonoinl.     1  1  75 

Spiritus  glycerylls   altratts,    1175 

spirit  us  juniper!,   1 177 

spiritus  juniper!    compositus,    1177 

Spiritus    lavardul.-r.    1177 

spiritus  lavandulsi  compositus, 

1275 
Spiriius   limoti'  861 

Spiritus  meettUB  pipeline,   1 1 78 
Spiriius  mentha  rlrldls,  1 1 78 

Spiritus    mind(  rcri.   7n2 
Spiritus    niyni.-e.     1589 
Spiritus   myristb;e.    I  IT8 
Bpirltua  nervinus    camphoratus, 

607 
Spiritus  nitri   addus,    4!) 
Spiritus  nitri    dub  is.    1105 
Spiritus   nitrlco-aetbereus.    1160 
Spiritus  odoratus.    1454 
Spiritus  ophthalmicus.  1812 
Spiritus  phosphorl,    '.06    (note), 

1812 
Spiritus  pyroxyllcus    rectificatns, 

15  OS 
Spiritus  rectificatus,  103,   1179 
Spiritus  rosmarini,   1179 
Spiritus  salis  ammoniac!   causticus, 

169 
Spiritus  saponatus.  1812 
Spiritus  saponlfl    kalini    Hebra, 

698 
Spiritus  sinapis,  1812 
Spiritus  tenuior,  103 
Spiritus  Vint  galliei.  1179 
Spiritus  vini    rectificatlssimus,    103 
Spiroylsaure,  64 
Spirsaure.   64 
Spleen  mixture,  1805 


Splenetic  mixture,  1805 

Splenic  extract,  1660 

Spodium,   202 

Spodumene.   743 

Spogel  seed,   1617 

Spondias  mangifera    (note),   4 

Sponge,  1660 

Sponge,  bleached,  1813 

Sponge,  compressi  <1.  1  si  2 

Sponge,  decolorized.  1813 

Sponge  tent,    1601,    1812 

Spongia.  1660 

Spongia  compressa,   1812 

Spongia  decolorata.  1813 

Spongia  officinalis,   1660 

Spongia  tista.   1061 

Spongin.   1661 

Spoonwood.   1538 

Spoonwort.   1452 

Spotted   cowbane.  392.  1449 

Spotted   cranesbill.    582 

Spotted  hazel.   608 

Spotted  hemlock,  302 

Spotted  parsley,   802 

Spotted   touch-me-not,    1520 

Spotted    wintergreen. 

Spring   water.    102 

Bpmce    beer.    1244 

Spruce,  oil    of,    142!) 

Spunk.    1870 

Spur  pepper,   288 

Bpurgt  Sax,  780 

Spurge   laurel.    780 

Spurge  olive,   780 

Spurred   rye.   447 

Squaw  bush,   1888 

Squawmlnt,  608 

S(|uaw   root.    1487 

BQUaW    vine,    1571 

Squlbb'i  alcohol   table,   1701 

Squlbb'i  diarrhoea  mixture,  1804 

Squlbb'i  method  for  opium 

(note  i,  006 
Squlbb'i  rhubarb  mixture.   1805 
Squill,    11H2 

Squill,  compound  syrup  of,   12,",4 
Squill,  Ouldeztraci  of, 

Squill.    ..II    of.    110,'i 

Squill,  oxymel  of,  Oil,  1806 
Squill    pill,  compound,  061 

Squill,  lyrup  of,  I2.'t4 
Bqulll,   tincture  of,   1286 
Squill,   vinegar  of,   12 
S()uills.    1102 
Squirrel   corn,    1414 
Squirting  cucumber,  431 
St  it  belmohn,   1 808 
Stansagrla,   usu 
Stag.    1518 
Stagbush,   1888 
Stagger-bush,  r 
Stahlwein.    1357 
Stalagmitls  cambogioides,  272 
Stannl  pulvia,  1678 

Stannic   add,    1077 
Stannic  dioxide.  1077 
Stannic  oxide.    1077 
Stannous  chloride,   1678 
Stannous  chloride  test  solution, 

1713 
Stannous  oxide,  1077 
Stannum.   1677 
Staphiiagrla,  1180 
Staphisagria.  fluidextraet  of,  563 
Stapbisagriae  semina,    1180 
Staphisagrine,   1180 
Staphisagrolne,   1181 
Staphisaigre.   1180 
Staple   isinglass.    1521 
Star   anise.    833,    1525 
Star-anise,  oil  of,  1525 
Star  aniseed.    140 
Star-bloom.   1161 
Star  grass,  1374 
Starch.  142 
Starch,  corn,   142 
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Starch,  glycerite  of,  592 

Starch,  potato,  144 

Starch,  rice,   142 

Starch  test  solution,  1713 

Starch,  tests  for,   1737 

Starch,  wheat,    142 

Starches,  1072 

Starke,  142 

Starke-glycerit,  592 

Starker  salmiakgeist,   172 

Starkeres  Zittmannsches  decoct 

(note),  421 
Starkey's  soap,  1089 
Starkmehl,   142 
Starred  sturgeon,  1521 
Starwort,  1441,  1515 
Statice,  1661 
Statice  armeria,  1396 
Statice  brasiliensis,  1409,  1661 
Statice  caroliniana,  1661 
Statice  latifolia,   1661 
Statice  limonium,   1661 
Statice  mucronata,  1661 
Stavesacre,  1180 
Stavesacre  ointment,  1317 
Stavesacre  seeds,  1180 
Steam  refined  tar,  967 
Steapsin,  911 
Stearate  de  zinc,   1356 
Stearic  acid,   68,   318,   1088 
Stearin,  809,    1087 
Stearinsaure,  68 
Stearinsaures  zinkoxyd,  1356 
Stearinseife,   1092 
Stearin  soap,    1092 
Steatina,  1820 
Steatins,    312,    1820 
Steatinum,  312 
Steatinum   iodoformi,  312 
Stechapfelblatter,  1182 
Stechapfelblatterextrakt,    488 
Stechapfelblattertinktur,  1287 
Stechapfelsalbe,  1317 
Stechapfelsamen,  1182 
Stechpalme,   1524 
Steeplebush.    1660 
Steinklee,   1562 
Steinkohlenbenzin,    233 
Steinkraut,  1645 
Stenocarpine,  1503 
Steocarobic  acid,    1535 
Stephanskorner,  1180 
Stephanskornersalbe,  1317 
Stephegyua  diversifolia,  1436 
Sterculia  acuminata,   1541 
Sterculia  chica,  1541 
Sterculia,  fluidextract  of,  1796 
Sterculia  gum,   1511 
Sterculia  lasiantha,    1541 
Sterculia  macrocarpa,   1541 
Sterculia  striata,   1541 
Stercus  diaboli,   207 
Steresol,  1661 
Sterisol,  1661 
Sterkwater,  49 
Sterlet,  1521 
Steven's  method  for  opium  assay 

(note),  905 
Stibio-kali  tartaricum,    147 
Stibium,  152 
Stibium  oxydatum,    151 
Stibium  sulfuratum   aurantiacum, 

154 
Stibium  sulfuratum  crudum  et 

laevigatum,   1301 
Stibium  sulfuratum  nigrum,  1391 
Stick-lac,   1543 
Stickstoffoxydul,    1581 
Stigmata  croci,  407 
Stigmata  maydis,  1348 
Still  dilubiles,  1813 
Still  and  column,  108 
stillingia,  1181 

Stillingia,  compound  elixir  of,  1791 
Stlllingia,  compound  syrup  of,  1182 

(note),   1817 


Stillingia,  fluidextract  of,  563 
Stillingia,  fluidextract  of,  com- 
pound, 1796 
Stillingia  sebifera,  1642 
Stillingia  sylvatica,  1181 
Stillingie,  1181 
Stillingine,   1181 
Stilus  acidi  salicylici  dilubilis, 

1813 
Stilus  cocaine  dilubilis,  1813 
Stinkasant,  207 
Stinkasantmilch,   445 
Stinkasanttinktur,  1254 
Stinkende  drachenwurzel,  147 
Stinkende  kamille,  1464 
Stinking  nightshade,  649 
Stink-weed,   1182 
Stinkwood.   1554 
Stipa,  1661 
Stipa  capillata,  1553 
Stipa  inebrians,   1661 
Stipa  sibirica,  1661 
Stipa  vasevi,    1661 
Stipa  viridula,   1553,  1661 
Stipites  aspidii,  210 
Stipites  dulcamara?,  1655 
Stizolobium  pruriens,  1572 
Stockfischleberthran,  856 
Stockholm  tar,   967 
Stokes's  expectorant,  1805 
Stokes's  liniment,   699,  1798 
Stomach  drops,   1817 
Stomachic  tincture,  1817 
Stone  oak,  1034 
Stone  ochres,  1584 
Stonemint,  1468 
Stone-root,  1454 
Storace  liquido,   1197 
Storax,  1197 

Storax  amygdalolde,    1197 
Storax  bark,   1197 
Storax,  false    (note),    1197 
Storax  in  grains,   1197 
Stovaine,   1661 
Stored  salt,   1143 
Storesin,  1198.   1551 
Storksbill,  582,  1479 
Straits  oil,    857 
Stramoine,  1182 
Stramonii  folia,  1182 
Stramonii  semina,  1182 
Stramonio,   1182 
Stramonium,  1182 
Stramonium,  assay  of,  1183 
Stramonium,  extract  of,  488 
Stramonium,  fluidextract  of,  564 
Stramonium  leaves,   1182 
Stramonium  leaves,  tincture  of, 

1287 
Stramonium  ointment,   1317 
Stramonium  seed,  1182 
Stramonium  seed,  extract  of 

(note),  468 
Stramonium  seed,  fluid  extract  of 

(note),  525 
Stramonium,  tincture  of,  1287 
Strandnelke,  1661 
Strassburg  turpentine.   1244 
Strawberry  essence,   1497 
Stream  tin,  1677 

Strengthening  plaster   (note),  436 
Streptococcus  antitoxin  (note), 

1123 
Streptococcus  heilserum    (note), 

1123 
Streupulver,   750 

Striated  brittle  ipecac   (note),   671 
Striated  elastic  ipecac   (note),  671 
Stricnina,   1191 
Strobili  humuli,  615 
Strobili  lupuli,   615 
Strofanto,   1187 
Strong-scented   lettuce,   686 
Strong  solution  of  ammonia,  172 
Strong  solution    of   ferric    chloride, 

713 


Strong  solution  of  iodine,  723 
Strong  solution  of  lead  subacetate, 

728 
Stronger  ammonia  water,  171 
Stronger  compound  infusion  of 

gentian,  1797 
Stronger  emulsion  of  oil  of  tur- 
pentine, 1793 
Stronger  ether,  97 
Stronger  orange  flower  water,   175 
Stronger  rose   water,   183 
Stronger  solution  of  ammonium 

citrate,  1798 
Strongest  common  caustic,  1004 
Strontii  bromidum,   1184 
Strontii  iodidum,   1185 
Strontii  lactas,   1661 
Strontii  salicylas,    1185 
Strontii  sulphidum,  1662 
Strontium,  1186 
Strontiumbromid,   1184 
Strontium  bromide,   1184 
Strontium  caffeine-sulphonate, 

1665 
Strontium  iodide,  1185 
Strontiumjodid,    1185 
Strontium  lactate,    1661 
Strontium  nitrate,  1187 
Strontiumsalicylat,    1186 
Strontium  salicylate,  1185 
Strontium  salicylicum,   1186 
Strontium  sulphide,  1662 
Strophanti  semina,  1187 
Strophanthidin,   1190 
Strophanthin,  1187,  1190,  1397 
Strophanthin  crystallizatum 

(note),  1187 
Strophanthin  tannate,    1191 
Strophanthinum,  1187 
Strophantus,  1187 
Strophantus  asper  (note),  1188 
Strophanthus  courmontii,    1188, 

1189 
Strophanthus  elemi.    1189 
Strophanthus  emini,  1188 
Strophanthus,  extract  of,   488 
Strophanthus  glaber,    1188 
Strophanthus  gratus,    1187    (note), 

1188 
Strophanthus  hispidus,   1188 
Strophanthus  kombe\   1187 
Strophanthus  nicholsoni,  1188 
Strophanthus  root,    1188 
Strophanthussamen,   1187 
Strophanthussamentinktur,    1288 
Strophanthus  seeds,    1187 
Strophanthus  thalloni,   1189 
Strophanthus,  tincture  of,   1288 
Strophanthustinktur,    1288 
Strophantine,   1187 
Strophantus,  1187 
Strophantusextrakt,  488 
Strychnia,   1191 
Strychnicine,  804 
Strychnin,  1191 
Strychnina,  1191 
Strychnine  arsenas,    1662 
Strychnin*  hydrochloridum,    1195 
Strychnine  nitras,   1195 
Strychnine  sulphas,    1196 
Strychnine,  803.  1191,  1398 
Strychnine  acetate,  solution  of, 

1803 
Strychnine  arsenate,   1662 
Strychnine  arsenite   (note),  1196 
Strychnine  hydrochloride,    1195 
Strychnine  hydrochloride,  solution 

of,    739 
Strychnine  nitrate,  1195 
Strychnine  sulphate,  1196 
Strychnine  valerianate,  elixir  of, 

1791 
Strychninhydrochlorid,    1195 
Strychninnitrat,   1195 
Strychninsulfat,   1196 
Strychninum,  1191 
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Stryehnlnum  hydroehlorieum,    1195 
Strychninum  nitricum,    1195 
Strychninum  sulphuricum,   1196 
Strychnos  castelnaeana,   1697 
Strychnos  cogens,    1697 
Strychnos  colubrina,    803 
Strychnos  crevauxiana,  1697 
Strychnos  crevauxii,   1697 
Strychnos  gubleri,  1697 
Strychnos  ignatii,   1523 
Strychnos  ligustrlna    (note),    804 
Strychnos  malaccensis,  1517 
Strvchnos  nux  vomica,  417   (note), 

803,   1191 
Strychnos  pedunculata,   1697 
Strychnos  potatorum,    1662 
Strychnos   rheedii   (note),  804 
Strychnossamenextrakt,  482,  550 
Strychnos  schomburgkiana.  1697 
Strychnos  tieute,  804    (note),   1397 
Strychnos  toxifera,    1697 
Strychnos  yapurensls,  1697 
Stuhlzapfehen,   1210 
Stuhlziipfchen   von  opium   und 

blelzucker,  1214 
Sturmhut,  89 
Stylophorine,   1442 
Stylophorum,  1682 
Stylophorum  diphyllum,   899,   1442, 

1662 
Stylosanthes,  1663 
Stylosanthes   bifiora,    1663 
Stylosanthes  elatior.    1663 
Btjrphnlc  acid.    127.    1086 
styptic  collodion 
Styptic  colloid. 
Styptic  cotton.  1797 
Styptic  liquid  of  I'agllarl,   125 
Styptlcln,    1463 
Styracin.   1198,  1551 
Styracol,    1 
8tyrax,  11H7 
Styrax   benzoin,   231 
Styrax  calamlta.   lli»7 
Styrax   llqulde.     1  107 
Styrax  Itqntdua,   1187 
Styrax   porteriatium.   281 
Stryax    prsrparatiiK.   1107 
Styrax  subdentb ulata.    231 
Styrol,   233.   1106,   1551 
Styrone.  1198 
Sunk  in   gum,   I 
Subacetate  of  lead,  glycerin  of, 

590 
Subazotas  liiMiiutlilc  u.s.   242 
Subcarhonas  bismutblous.    23!) 
Subcarbonate  of  Iron    (note 
Suhcbloride   of   mercury.    629 
Subcutane  apomorphlnelnsprlt- 

zung 
Subcutane   morplilneinspritzung. 

658 
Sulx-utane  mutterkornelnsprltzung, 

Subcutln,  1663 
Suber,   1461 
Suberic  acid,    1401 
Suberin,   1461 
Sublamine.    1663 
Sublimated  cotton   (note),  598 
Sublimated  gauze     (note),    598 
Sublimatlosung,   723 
Sublimatum  corrosivum.  617 
Sublimatus  corrosivus,   617 
Sublime1   corrosif,    617 
Sublimed  sulphur.    1204 
Subllmo-phenol,   1663 
Submuriate  of  mercury.   623 
Subnitras  bismuthicus.  242 
Subnitrate  of  bismuth.   242 
Subnitrato  bismutico.   242 
Sue  de  belladone.  1199 
Sue  de  citron.  682 
Sue  de  genet    a    balais.    1199 
Sue  de  grande  cigue,  1199 
Sue  de  jusquiame.   1199 


Sue  de  limon.  692 

Sue  de  pissenlit,    1199 

Sue  de  reglisse,  476 

Succi,  1199 

Succi  spissati,  459 

Succin,  1378 

Succinate  of  iron,   1488 

Succinic  acid,  1247  (note),  1378. 

1663 
Succinic  ester  of  succinoresinol. 

1378 
Sucelno-abietic  ether  of   borneol, 

1378 
Succinum,  1378 
Succinyltropine,  213 
Succo  di  limone,   692 
Succory,   1449 
Succus  acalyphae,    1367 
Suceus  adhatodae,  1369 
Succus  belladonna5,  1199 
Suceus  citri.    692 
Succus  conii.    1199 
Succus  hyoscyami,    1199 
Succus  limettip  cum  pepsino,  1813 
Succus  limonls.    692 
Succus  liquiritlse,  476 
Suceus  liqulritiae  depuratus.  478 
Succus  scoparii.    1189 
Succus  taraxaci,   1188 
Succus  thebalcus,  888 
Sucramlne. 
Sucre,  1076 

Sucre  couleur    (note),   1074 
Sucre  de  eanne,    1070 

Sucre    do    houllle.    288 
Sucre   de   lalt,     | 
Sucre  da   ploml).  668 
Sucre   en    pains.    107(1 
Sucre    Intervertl,    1671 
Sucre   nolr.    476 
Sucre    pur.    In7(i 
Sucrler  de  montagne,    1672 
Suerol.    1887 
Sucrose.   :,M,    1070 
regataax,    n  16 

Sucuplra.    I486 

Suero   ant  Idlflerloo,    1117 

Suet,  prepared,    1129 

Sufflonl.  2.'{ 
Sugar.  1076 
Bog**  I'PI'le.    1390 

Bogar,  aromatic   (Bote),   1023 

Sugar  bus!.     1631 

Sugar   <ane.  Chitiese.  lo"2 

Sugar,  gtape,  107 
Bogar-honae  molif .  1076 

Sugar.  Inver!.    107 
Bugat  of  ergot,  486 
Begar  of  gelatin,    I 

Sugar  of  gn 
Sugar  of  lead.  '.♦<;;• 
Sugar  of  milk.    1076 
Bugo  dl    liipilrlzia.   476 
Bugna,  :•:; 

Sulf  de   mnulun,    1128 

Suint.  882 

Suint   de   laine.  88 

Sulfas  cadmicus,    1425 

Sulfas   ferrosus,   ,r)l1 

Sulfas  kallcna,  1016 

Sulfas  magnesicus,    7.">6 

Sulfas  manganosus,  761 

Sulfas  natrieus.  1156 

Sulfas  potasslcus,    1016 

Sulfas  quinicus,  1044 

Sulfas  sodicus,    1156 

Sulfas  zincicus,    1357 

Sulfate  d'alumlne.  124 

Sulfate  d'alumine  et  de  potasse, 

119 
Sulfate  d'ammonlaque.   1381 
Sulfate  d'atropine.    215 
Sulfate  de  cadmium.    1425 
Sulfate  de  cinchonidlne   basique, 

360 
Sulfate  de  cinchonine  basique,   361 


Sulfate  de  codeine,  380 
.  Sulfate  de  cuivre,  413 
Sulfate  de  cuivre  ammoniacal, 

1458 
Sulfate  de  fer,  511 
Sulfate  de  fer  ammoniacal,  498 
Sulfate  de  fer  et  d'ammoniaque, 

498 
Sulfate  d'es<5rine,  940 
Sulfate  d'hyoscyamine,  647 
Sulfate  de  magnesie,   756 
Sulfate  de  manganese,  761 
Sulfate  de  morphine  neutre.  791 
Sulfate  de  potasse,    1016 
Sulfate  de  quinine  basique,   1044 
Sulfate  de  quinine  neutre,  1040 
Sulfate  de  soude  purine.    1156 
Sulfate  de  sparteine.  1160 
Sulfate  de  strychnine,    1186 
Sulfate  de  zinc  officinal.  1867 
Sulfate  ferreux  dess6ch£,  513 
Sulfate  ferreux  officinal,  511 
Sulfate  ferreux  precipite.    518 
Sulfate  ferrique  ammoniacal,  498 
Sulfate  manganeux,  761 
Sulfate  mereurique,   1566 
Sulfato  alumlnieo-potasico,    119 
Sulfato  cinconlco,   361 
Sulfato  cuprico.    413 
Sulfato  de  atropina.   215 
Sulfato  de  eineonlna.   861 
Sulfato  de  eserina.    840 
Sulfato   de   esparteina.    1  160 
Sulfato  de  estricnina.   1166 
Sulfato   ferroso  desecado.  518 
Sulfato   magnesieo.    7T.6 
Sulfato   magnesieo  effervescente, 

768 
Sulfato  mangnnoso,   761 
Sulfato   morflco,    7'.M 
Sulfato   potaslco,    1016 

Sulfato  Qttinleo  baalco,  1044 

Sulfato   golnleo  tieutro,   I040 

Sulfato  aodlco,  1 156 
Sulfato  ilnctco,  1887 
Bulflnlde  benaolqua,   286 
SuitiH  kallcna,  1620 

natrieus.    1157 
Sulfis    potiisslcus.    1620 

suiiis  ■odlena,  1 187 

Sulfite    de    potasse.     1620 

Bnlflta  de  eooda,  1181,  1157 

Sulfite   sulfure  de  sonde.    1  L5S 
Sulfocyanure   de    potasHium.     1621 
SulfokarlxdsaureH  zlnk.    1856 
Sulfotial.    1200 

Bnlfonale,   1200 

Sulfonalum,    1206 
Bnlfophenate  6a  sonde,  1151 
Bulfoaote,  1668 
Sulfur  lodatnm,  1208 

Sulfur   pra-cipltalum.    1202 
Sulfur  sublimatum,    1204 
Bnlfnre  d'antimolne  du  commerce, 

1391 

Sulfure  d'antimolne  pur.  158 

Sulfure  de  carbone.    21)7 

Sulfure  de   cliaux,  270 

Sulfure  de    potasse,    0*1 

Sulfure  de  potaaalom  sollde,  9«l 
Sulfure  rouge  de  mereure.   1566 
Sulfuretum   liydrargyricum.    1  T,66 
Sulfuretum  stiblcum.   1801 
Sulfuro  de  carbono,  297 
Sulfuro    (trl)    potaslco   hiposul- 

fltado.  081 
Sulpha>mogIobin,   1519 
Sulphaldehyde,   1663 
Sulphamlnol,  1663 
Sulphamlnol  creosote,   1663 
Sulphamlnol  eucalyptol,   1663 
Sulphamlnol  gualacol,   1663 
Sulphaminol  menthol,   1663 
Sulphanilic  acid    test  solution, 

1713 
Sulphas  aluminico-ammonlcus,     119 
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Sulphas  aluminleo-potassieus,    119 

Sulphas  ammonico-ferricus,   498 

Sulphas  morphlcus,   791 

Sulphate  of  aluminum,    124 

Sulphate  of  aluminum  and  am- 
monium, 119 

Sulphate  of  aluminum  and  Iron, 
1376 

Sulphate  of  aluminum  and  potas- 
sium, 119 

Sulphate  of  ammonium,   1381 

Sulphate  of  atropine,  215 

Sulphate  of  calcium,    exsiccated, 
262 

Sulphate  of  cinchonidine,   360 

Sulphate  of  Iron,  511 

Sulphate  of  lime,    262 

Sulphate  of  magnesia,   756 

Sulphate  of  morphia,  791 

Sulphate  of  potash,    1016 

Sulphate  of  potash  with  sulphur, 
1017 

Sulphate  of  quinine,  1044 

Sulphate  of  soda,   1156 

Sulphate  of  strychnine,    1196 

Sulphate  of  zinc,  1357 

Sulphates,  tests  for,   1737 

Sulphide  of  antimony,  precipi- 
tated, 154 

Sulphide  of  calcium,  270 

Sulphides,  1206 

Sulphides  and  sulphur    compounds 
in  volatile  oils.  813 

Sulphides,  tests    for,    1737 

Sulphite,   sodium,   1157 

Sulphites,   1663 

Sulphites,  tests  for,  1738 

Sulphmethaemoglobin,  1519 

Sulphocarbolate,  sodium.    1150 

Sulphocarbolic  acid,   1151 

Sulpholeates   (note),  821 

Sulpholelc  acid    (note),    821 

Sulphonal,  1200 

Sulphonaphthylaminic  acid,  1577 

Sulphonethylmethane,    1200 

Sulphonethylmethanum,   1200 

Sulpbonmethane,    1200 

Sulphonmethanum,   1200 

Sulphoph£nate  de  zinc,    1356 

Sulphoricinic  acid.   1664 

Sulphosalicylic  acid,    1665 

Sulphosalts,  1207 

Sulpho-sulphates,  1664 

Sulphur,  1731 

Sulphur  auratum    antlmonii,   154 

Sulphur,  balsams  of,   817 

Sulphur  candles    (note).    1208 

Sulphur,  confection   of.   391 

Sulphur  depuratum,   1202 

Sulphur  glycerin  casein  varnish, 
1650 

Sulphur  heptoxide.  1206 

Sulphur  Iodide,   1208 

Sulphur  iodide  ointment,   1318 

Sulphur  lotum,   1202 

Sulphur  lozenge.  1302 

Sulphur,  oils  containing.  817 

Sulphur  ointment.    1318 

Sulphur  ointment,  compound,  1820 

Sulphur  praecipltatum,  1202 

Sulphur,  precipitated,  1202 

Sulphur  sesquioxide,    1206 

Sulphur  stibiatum  aurantiacum, 
154 

Sulphur  sublimatum,  1204 

Sulphur,  sublimed.    1204 

Sulphur  vegetabile.  750 

Sulphur  vivum.    1204 

Sulphur,  washed.   1202 

Sulphurated   an'  mony.   154 

Sulphurated  lime,   270 

Sulphurated  lime,  solution  of, 
1799 

Sulphurated  linseed  oil.  1675 

Sulphurated  potash,   981 

Sulphurated  potassa,    981 


Sulphuret  of  antimony,   artificial, 
1391 

Sulphuret  of  potassium,  981 

Sulphuretted  baths   (note),  978 

Sulphuretted  hydrogen,  1206,  1519, 
1730 

Sulphuretted  mineral  water,  166 

Sulphuric  acid,  68,  1206,  1731 

Sulphuric  acid,    aromatic,    75 

Sulphuric  acid,  diluted,  76,  1731 

Sulphuric  acid,   fiftieth-normal 
V.S.,  1726 

Sulphuric  acid,   fuming,   70 

Sulphuric  acid,  half-normal  V.S., 
1725 

Sulphuric  acid  mixture,  1805 

Sulphuric  acid,  normal    V.S.,    1724 

Sulphuric  acid,  pure,  for  tests, 
1713 

Sulphuric  acid,  solid,  70 

Sulphuric  acid,  table  of  specific 
gravity,  72 

Sulphuric  acid,    tenth-normal    V.S., 
1725 

Sulphuric  acid,    volumetric    solu- 
tion B.P.,    1739 

Sulphuric  ether,   97 

Sulphuric  oxide,    1206 

Sulphuris  iodidum,  1208 

Sulphurous  acid,    77,    1206 

Sulphurous  acid,  assay,  78 

Sulphurous  oxide,  1206 

Sumac,   1066 

Sumach,  1066 

Sumach  des  corroyeurs,   1460 

Sumatra  benzoin,  231 

Sumatra  camphor   (note),  275 

Sumatra  pepper,  964 

Sumbul,  1209 

Sumbulamic  acid,  1209 

Sumbul,  extract  of,  489 

Sumbul,  fluidextract  of,  564 

Sumbulic  acid,   1209 

Sumbul  radix,    1209 

Sumbul,  tincture  of,  1289 

Sumbultinktur,  1289 

Sumbulwurzel,  1209 

Sumbulwurzelextrakt,   489 

Summer  heliotrope,   1322 

Summer  savory,   1644 

Summitates  melilotl,  1562 

Summitates  sabinae,    1069 

Sumpfnelkenwurzel,  1502 

Sumpfporsch,  1548 

Sumpfsilge,  1610 

Sun  cholera  mixture,  1804 

Sundew,  1475 

Sunflower,  1514 

Sun  mixture,  1804 
Superbine,  1504 
Superphosphate  of  iron,  509 
Supertartrate  of  potassa,  985 
Supositorios,   1210 
Suppositoires,  1210 
Suppositoires  d'acide  phSnique, 

1213 
Suppositoires  de  belladone,   1213 
Suppositoires  de  glycerin,    1213 
Suppositoires  d'iodoforme,  1214 
Suppositoires  de  morphine,    1214 
Suppositoires  de  plomb  composes, 

1214 
Suppositoires  de  plomb  opiace's, 

1214 
Suppositoires  de  tannin,    1213 
Suppositoires  morphines,    1214 
Suppositoria,  1210 
Suppositoria  acidi  carbolici,  1213 
Suppositoria  acidi  tannici,   1213 
Suppositoria  belladonna,    1213 
Suppositoria  boroglycerini,  1813 
Suppositoria  glycerini.    1213 
Suppositoria  iodoform!,    1214 
Suppositoria  morphinae,    1214 
Suppositoria  plumbi  composita, 
1214 


Suppositorien,  1210 
Suppositories,  1210 
Suppositories,  belladonna,    1213 
Suppositories,  carbolic  acid,  1213 
Suppositories,  compound    lead, 

1214 
Suppositories,  iodoform,  1213 
Suppositories,  morphine,  1214 
Suppositories  of  boroglycerin,  1813 
Suppositories    of    glycerin,    1213 
Suppositories,  phenol,  1213 
Suppositories,  rectal,    1212 
Suppositories,  tannic  acid,  1213 
Suppositories,  urethral,    1212 
Suppositories,  vaginal,    1212 
Suprarenal  glands,  desiccated,  583 
Sureau,  1080 
Surelle,  1600 
Surface  yeast,   1700 
Surgeon's  agaric,    1371 
Surinam  copaiba,  398 
Surinam  quassia,  1032 
Sus  scrofa,  93,  911,  919 
Siisse  mandeln,  138 
Siissholzsaft,  476 
Siissholzwurzel,   593 
Susumber  berries,    1655 
Suter-berry,    1346 
Swamp  dogwood,   1439 
Swamp  hellebore,   1330 
Swamp-laurel,   1538 
Swamp  sassafras,    1557 
Swamp  sumac,  1630 
Swartzia  decipiens,  947 
Sweating  plant,  457 
Sweet  almond,   138 
Sweet  basil,   1584 
Sweet  bay,   1546,   1557 
Sweet  bay,  oil  of,  1546 
Sweet-birch,   64,   835 
Sweet  blue  violet,  1693 
Sweet  brake,  210 
Sweetbrier,  1410 
Sweet  cane,  256 
Sweet  cassava,  1668 
Sweet  cicely,  834 
Sweet  elder,  1080 
Sweet  fennel  fruit,  568 
Sweet  fern,  1455 
Sweat  flag,  256 

Sweet  gum,  1197   (note),  1551 
Sweet-gum,  oriental,   1197 
Sweet  horsemlnt,   1468 
Sweet  laurel,    1525 
Sweet  marjoram,  1596 
Sweet  myrtle,  256 
Sweet  oil,  861 
Sweet  orange,  1590 
Sweet  orange  peel,  217 
Sweet  orange  peel,   tincture  of, 

1255 
Sweet  pellitory,   1665 
Sweet  pepper,  289 
Sweet  principle  of  oils,  586 
Sweet  root,   256 
Sweet  rush,    256 
Sweet-sap,  1390 
Sweet  scabious,   1479 
Sweet-scented    life-everlasting, 

1505 
Sweet-scented  virgin's  bower,    1450 
Sweet-scented  water-lily,   1583 
Sweet  sedge,  256 
Sweet  shrub,  1429 
Sweet  spirit  of  nitre,   1165 
Sweet  springs,   166 
Sweet  tincture  of  rhubarb,  1285 
Sweet  viburnum,    1333 
Sweetwood  bark,  303 
Swertia  chirata,   321 
Swertia  chirayita,   321 
Swietenia,  1665 
Swietenia  febrifuga,  1665 
Swietenia  mahogoni,  1665 
Swietenia  senegalensis,   1665 
Sycose,  235,  1665 
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Sydenham's  opium,  1338 

Sylabum  marianum,    1439 

Sylvestrene,  866,   878 

Sylvic  acid,   1050 

Symphoral,  1665 

Symphoral-sodium,  1577 

Symphorol,  1665 

Symphytum,  1665 

Symphytum  officinale,  1669 

Symplocos,  1665 

Symplocos  racemosa,  1665 

Synanthrose,  1665 

Synaptase,  139,   1020 

Syncarpus  rusbyl,  1509 

Syndai  varnish,   684 

Synthetic  oil  of  bitter  almond.  229, 

830 
Synthetic  oil  of  cassia,  363 
Synthetic  oil  of  cloves,  456 
Synthetic  oil  of  gaultheria,  778 
Synthetic  oil  of  sassafras,  1078 
Synthetic  oil   of   wintergreen,    778 
Synthetic  thymol.    12 
Synthetical  phenol,  926 
Syrian  galls,  ."<72 
Syrian  herb  mastich,   1672 
Syrian  nard,   ir>77 
Syrian   tragacanth.   12'.i4 
Syringa,  1665 
Syringa  vulgaris.   1648 
Syringenin,  1682,   1666 
Syringlc  acid,  16S2 
Syrlngin,  1549,    1632,    1665 
Syrup,  1216 
Syrup,  aromatic.   1220 
Syrup.  Kaston's.    1226 
Syrup  of  acacia.   12is 
Syrup  of  aetata,  compound.   1813 
Syrup  of  :il  mi 'mis.    121'.* 
Syrup  of  arsenate  of  iron,  1814 
Syrup  of  asafetida    (notei,    Llo 
Syrup  of  asarum,  compound.   1811 
Syrup  of  blackberrv.    aromatic. 

1068     (note),    1816 
Syrup   Of   blackberry    bark.    1288 
Syrup  of  blackberry   root,   1288 
Syrup  of  black  cohosh,  compound, 

1818 
Syrup  of  bloodroot,   1816 
Syrup  of   bromide  of   Iron. 
Syrup  of  bromides.   1818 
Syrup  ol    buckthorn   berries.    1816 
Syrup  of  calcium  and  sodium 

hypophosphites.    lsi.'f 
Syrup  of  calcium  chlorhydrophos- 

phate.  1813 
Syrup  of  calcium    hydroxide,    1221 
Svrup  of  calcium   hypopbosphitc. 

1813 
Syrup  of  calcium  iodide,  1814 
Syrup  of  calcium   lactuphosphate. 

1221 
Syrup  of  calcium   lactophosphatc 

with  iron.    1814 
Syrup  of  calcium  thlosulphate, 

142S 
Syrup  of  Canada   snake-root,   com 

pound,  1S13 
Syrup  of  cascara.  aromatic,   1222 
Syrup  of  chloral.    1222 
Svrup  of  chlorhydrophosphate  of 

lime,  1813 
Syrup  of  chloroform,  332 
Syrup  of  chondrus.   compound, 

1814 
Svrup  of  cimicifuga,   compound, 

1813 
Syrup  of  cinnamon,  1814 
Syrup  of  citric    acid.    1218 
Syrup  of  citro-iodide  of  iron,   1814 
Syrup  of  codeine.  1222,  1814 
Syrup  of  coffee,    1454,    1814 
Syrup  of  Dover's  powder,  1815 
Svrup  of  erlodicyton,   aromatic, 

1814 
Syrup  of  ether.   100 


Syrup  of  ferric    hypophosphite. 

508,    1814 
Syrup  of  ferrous   and    manganous 

iodides,  1560 
Syrup  of  ferrous  bromide,  1665 
Syrup  of  ferrous    chloride,    494 

(note),  1815 
Syrup  of  ferrous  hypophosphite, 

508 
Syrup  of  ferrous   iodide,    1223 
Syrup  of  ferrous  lactate,  1491 
Syrup  of  ferrous  nitrate   (note), 

717 
Syrup  of  ferrous    phosphate.    1225 
Syrup  of  galls,   aromatic   (note), 

574 
Syrup  of  garlic,    1375 
Syrup  of  ginger,  1237 
Syrup  of  glucose.    1227 
Syrup  of  glycyrrhiza,    1815 
Syrup  of  guaiac   (note),  603 
Syrup  of  hemldesmus,    1227 
Syrup  of  horse-radish,    compound 

(note).   196 
Syrup  of  horse-radish.   Iodized 

(note).   106 
Syrup  of  hydriodic    acid.     1218 
Syrup  of  hydrochlorophosphates, 

compound.   1818 
Syrup  of  hvpophosphlte  of  lime, 

1818 
Syrup  of  hypophosphite  of  lime 

and  soda,  l BIS 
Syrup  of  hypophosphites.   1227 
Syrup  of  hypophosphites.    com- 
pound.  1227 
Syrup  of  hypophosphites   with   Iron 

(not.- 1.   ll'J.s 
Syrup  of   Indian  sarsaparilla.    1227 
Syrup  of   iodide   of   Iron,    1223 
Syrup  of  iodide  of  iron  and  man- 
ganese,  1814 
Svrup  of  iodide  of  Iron,   tas' 

1814 
Syrup  of  ip. 

Byrap  <>f   ipcac  and  opium.  1818 
Syrup  of   Irish  moss,  compound, 

lsi  \ 
Syrup  of   Iron   chloride    (not) 
Syrup  of  kramerla.   1228 
Syrup  of   lactophosphatc  of  Iron, 

1818 
Syrup   of   lactophosphatc  of   lime 

with   iron,  1814 
Syrup  of   lactucarlum.    122'.» 
Syrup  of   lemon,  1230 
Syrup  of   licorice.   1818 
Syrup  of  lime.    r_'21 
Syrup  of  manganous  phosphate, 

K,.Y.t 
Syrup  of  manna,  1818 
Syrup  of   morphine.  1818 
Svrup  of  morphine,  compound, 

1818 
Syrup  of  morphine   sulphate.    1813 
Syrup  of  orange,    122<> 
Syrup  of  orange  flowers,  1220 
Syrup  of  orange  peel,   1220 
Syrup  of  orgeat,  121!> 
Syrup  of  phosphate   of   iron,   com- 
pound  (note),  609 
Syrup  of  phosphate  of  iron   with 

quinine  and  strychnine,  12J<; 
Syrup  of  phosphates,  compound, 

1810 
Syrup  of  phosphates  with  quinine 

and  strychnine,  compound,  1818 
Syrup  of  poppy,  1816 
Svrup  of  protochlorlde  of  iron, 

1815 
Syrup  of  quassia    (note),  1032 
Syrup  of  quillaja,   1036 
Syrup  of  quinidine.  1816 
Syrup  of  quinidine,  bitterless.  1816 
Syrup  of  raspberry,  1634 
Syrup  of  red  poppy,  1232 


Syrup  of  red  rose,  1233 

Syrup  of  rhamnus  cathartica,  1816 

Syrup  of  rhatany,  1229 

Syrup  of  rhubarb,    1231 

Syrup  of  rhubarb  and  potassa, 

compound,  1816 
Syrup  of  rhubarb,    aromatic,    1232 
Syrup  of  rose,  1233 
Syrup  of  roses,  1233 
Syrup  of  rubus,   1233 
Syrup  of  saccharated  oxide  of 

iron,  1815 
Syrup  of  sangulnaria,  1816 
Syrup  of  sarsaparilla,  compound, 

1233 
Syrup  of  senega,   1235 
Syrup  of  senna,    1236 
Syrup  of  senna,  aromatic,   1816 
Syrup  of  senna,  compound,  1817 
Syrup  of  sodium  hypophosphite, 

1817 
Syrup  of  soluble  oxide  of  Iron, 

1815 
Syrup  of  soluble  saccharated  iron, 

1815 
Syrup  of  squill,   1234 
Syrup  of  squill,    compound,    1234 
Syrup  of  stillingla,  compound,  1182 

(note),  1817 
Syrup  of  tar.  1280 
Syrup  of  the   phosphates   of  iron, 

quinine  and  strychnine,  1226 
Syrup  of  tolu.  1286 
Syrup  of  urglnea,  1687 
Syrup  of  Virginian  prune,  1231 
Syrup  of  white   pine,    compound, 

1816 
Syrup  of  wild   cherry,    1231 
Svrup  of  yerba  sauta,  aromatic, 

1814 
Syrup  of  zinc    Iodide    (note),    1353 
Bj  nip.  pectoral,    1816 
Syrupi.    1214 
Syrups,    1214 
Syrups,    fruit,  1216 
Syrupus.  1210 

syrupus  acacto,  1 21 8 

Syrupus   acetl   Kills,    1284 
Syrupus  acldl    cllricl,    1218 
Syrupus  acidi    hydrlodici,    1218 
Syrupus   ICtMB   compositus,   1813 
Syrupus   albus.    1216 
Syrupus   allli.    l.'!7."> 
Syrupus   amygdala1,     121!> 
Syrupus  aromallctis,    1220 
Syrupus   Marl    compositus,    1813 
Syrupus  aurantil,   1220 
Syrupus   aurantil   floris,    1220 
Syrupus   aurantil   llorum,    1220 
Syrupus  bromldorum.   1818 
Syrupus  calcarla\  1221 
Syrupus   calcli    chlorhydrophos- 

pbatis,   1818 
Syrupus  calcil  et  sodli  hypopboa- 

phltum.  1818 
Syrupus  calcil  hypophosphltls,  1813 
Syrupus   calcil     hypophosphltls 

compositus.    1227 
Syrupus  calcli   lodidl,   1814 
Svrupus  calcil  lactophosphatls, 

1221,   1K14 
Syrupus  calcla,    1221 
Syrupus  cascarae  aromatlcus.   1222 
Syrupus  chloral.    1222 
Syrupus  chondrl  compositus,   1814 
Svrupus  clnnamoml,  1814 
Syrupus  codelna;,    1222,   1814 
Syrupus  coffea?,  1814 
Syrupus  corrigens,  1814 
Syrupus  cum  aqua  picea,  1230 
Syrupus  emulsivus,  1219 
Svrupus  erlodictyl   aromatlcus, 

1814 
Syrupus  ferri  arsenatis.  1814 
Syrupus  ferri  bromidi.  1668 
Syrupus  ferri   chloridi    (note),    494 
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Syrupus  ferri  ritro-iodldl,  1814 
SyrujHiK  ferrt  et  maugaul  iodldl, 

1814 
Syrupus  ferr-i   hypophosphltls, 

1814 
Syrupus  ferri  iodidi,   1223 
Syrupus  ferri  jodutl,   1223 
Syrupus  ferri  lactophosphatie, 

1815 
Syrupus  ferri  oxydatl  solubllis, 

1815 
Syrupus  ferri   phosphatls,   122G 
Syrupus   ferri    pliosphatis    cum 

qulnina  et  strychnlna.   1220 
Syrupus   ferri   protix  lilorldi,    1815 
Syrupus  ferri,   quinina?.  et  strych- 
nlna? pbosphatum,    1226 
Syrupus  ferri  saccbaratl  solubllis, 

1815 
Syrupus  glucosi,   1227 
Syrupus  glycyrrhlzs,  isi." 
Syrupus  gummosus,   1218 
Syrupus  bemldesmi,   lliliT 
Syrupus  hydrocbloropbospbatum, 

1816 
Syrupus  hypophosphltum,    1227 
Syrupus  hypophosphltum  com- 

positus,  1227 
Syrupus  hypophosphllum  cum 

ferro  (note),  1228 
Syrupus  ipecacuanha,    1228 
Syrupus  Ipecacuanha?  et  opil, 

1815 
Syrupus   kramerla\   1220 
Syrupus  lactucaril,  1229 
Syrupus  limonis,    1280 
Syrupus  manna?,    I 
Syrupus  morphins,  L815 
Syrupus  morphine  composltus, 

1815 
Syrupus  morphlna?  sulphatls, 

1815 
Syrupus  papaveris,  1810 
Syrupus  pectoralis,  1816 
Syrupus  phosphatuni  composltus, 

L818 
Syrupus  piceus,   1230 
Syrupus  prunl  Virginians,    1231 
Syrupus  plcls  liquids,   1230 
Syrupus  pini  Btrobl  composltus, 

1816 
Syrupus  quassia?    (note).    1032 
Syrupus  qulnidlmi-.    1M»", 
Syrupus  ratanhla!,    1220 
Syrupus  rhamnl  catbartlcffl,  1816 
Syrupus  rhel,  1281 
Syrupus  rhel  aromatlcus,  1232 
Syrupus  rbei  et  potassll    coraposl- 

t  us.   1816 
Syrupus   rho?ados,   1232 
Syrupus  rosa\  1288 
Syrupus  rosaruni    ruhrarum,   1233 
Syrupus  rubl,    1283 
Syrupus  rubi  aromatlcus,  1816 
Syrupus   rubl   idaM.    I I 
Syrupus  saccharl,    1216 
Syrupus  sangulnarl.r.    1S10 
Syrupus  sarsaparllla?  composltus, 

'  1  233 
Syrupus  seilla\    128  1 
Syrupus   BCillffi  COmpOBltUB,   1234 

Syrupus  senega,   1285 
Syrupus  senna,   1 286 
Syrupus  senna*  aromatlcus,  1816 
Syrupus  senna-   composltus,    1817 
Syrupus  simplex.    1216 
Syrupus  sodll   hypophosphitls, 

1817 
Syrupus  spina   cervina?,   1816 
Syrupus  stllllnnia?  composltus,  1182 

(note),  1817 
Syrupus  SUCCl  Cltrl,  1230 
Syrupus  sudorlflcus,  1233 
Syrupus  tolutanua,  1236 
Syrupus  arglneffi,  1687 
Syrupus  ztnglberls,  1237 


Taahgu,  1622 

Tabacum,  1678 

Tabella?,  1206 

Tabella?  cum  catechu,   1300 

Tabella?  trlnitrinl,   1237 

Table,  abbreviated  titles  of  jour- 
nals, etc.,  IX 

Table,  abbreviations,  IX 

Table,  alcohol    (Squibb),   1761 

Table,  alcohol  (U.  S.  P.  8th  Rev.), 
1757 

Table,  alcohol  at  25°  C,  1750 

Table  exhibiting  the  number  of 
drops  in  a  fluldrachm  of  differ- 
ent liquids,  with  the  weight  in 
grains  and  grammes,  1749 

Table,  key  to  pronunciation,  XI 

Table  of  formulas   and    molecular 
weights,  1766 

Table  of  multiples  of  some  atomic 
and  molecular  weights,  1778 

Table  of  signs    and    abbreviations 
in  prescriptions,   1741 

Table  of  specific  gravity  correc- 
tions, 1779 

Table  of  specific  gravity  of  acetic 
acid  solutions,  14 

Table  of  specific   gravity   of   am- 
monia solutions,  171 

Table  of  specific  gravity  of  hydro- 
bromlc  acid  solutions,  34 

Table  of  specific  gravity  of  nitric 
acid  solutions,  50 

Table  of  specific  gravity  of  phos- 
phoric  acid   solutions,    60 

Table  of  specific  gravity  of  sul- 
phuric acid  solutions,  72 

Table  of  tests  for  commercial  va- 
rieties of  aloes,  1 1 5 

Table  of  thermometrlc  equivalents, 
1753 

Table  salt,  1142 

Table  showing  color    reactions    of 
opium  bases,  901 

Table  showing  constituents  of 
mustard  seed,   1126 

Table  showing  morphine  in  various 
opiums    (note),   803 

Table  showing  per   cent,   of   qui- 
nine in  salts,  1038 

Table  showing  solvent    power   of 
glycerin   (note),  588 

Table  showing  the  value  of  the  de- 
grees of  Baume's  hydrometer   In 
those  of  Tralles's  alcoholmeter, 
1572 

Table  showing  varieties  and  char- 
acteristics of  fennel  fruit,  569 

Table  showing  specific  gravity  cor- 
responding with  degrees  of  hy- 
drometers, 1750 

Tables  of  weights   and    measures, 
1743 

Tabletas,  1296 

Tabletas  de  bicarbonato  sodlco, 
1302 

Tabletas  de  clorato   potasico,    1302 

Tabletas  de  santonina,   1302 

Tablets,  corrosive   sublimate,   620 

Tablets,  hypodermic,    659 

Tablets  of  nitroglycerin,    1237 

Tablets,  trlnitrin,    1237 

Tabletten,   1296 

Tablettes,  1296 

Tablettes  de  bicarbonate  de  soude, 
1302 

Tablettes  de  cachou,   1300 

Tablettes  de  chlorate    de    potasse, 
1302 

Tablettes  de  chlorhydrate  d'am- 
moniaque,    1299 

Tablettes  de  chlorhydrate  de  mor- 
phine, 1301 

Tablettes  de  cubebe,    1300 


Tablettes  de  fer,  1300 

Tablettes  de  fer  r<5dult  par 
l'hydrogene,  1300 

Tablettes  d'ipecacuanha,  1301 

Tablettes  de  kino   d'eucalypte, 
1300 

Tablettes  de  i'acide    benzoique, 
1299 

Tablettes  de  I'acide  phenlque,  1299 

Tablettes  de  morphine,    1301 

Tablettes  de  morphine   et   d'ipecac- 
uanha, 1301 

Tablettes  d'opium,  1300 

Tablettes  de  ratanhla,   1301 

Tablettes  de  ratanhla  et  de 
cocaine,  1301 

Tablettes  de  reglisse  oplacees, 
1300 

Tablettes  de  reslne  de  gayac,  1301 

Tablettes  de  santonine,    1302 

Tablettes  de  soufre,  1302 

Tablettes  de  sous-nitrate  de  bis- 
muth,  1300 

Tablettes  de  tannin,   1299 

Tacamahac,  1431,  1618,  1666 

Tacamahaca,  1509 

Tacamahaca  in  testis,  1666 

Tacamahaca  orientale,   1666 

Tacamaque  terreuse,  1509 

Tacca  fecula,  1561 

Tacca  oceanlca,  1561 

Tacca  plnnatlflda,  1561 

Tachla,  1666 

Tachla  guyanensis,  1666 

Tachlol,   1494 

Ta?nia  expansa,    1553 

Ta?niin,  418 

Tag  alder,  1376 

Tagauzonte,  221 

Tagud  nut,   1613 

Tagulaway  balsam,   1406 

Tahiti  vanilla,   1325 

Tailed  pepper,   410 

Taka  diastase,  1666 

Talc,  1238 

Talc  de  Venlse,  1238 

Talc  purifle\  1238 

Talc,  purified,   1238 

Talca  gum,    3 

Talcahuana  arrowroot,    1561 

Talcum,  1238 

Talcum,  powder  of,  sallcylated, 
1811 

Talcum  purlflcatum,  1238 

Talcum  venetum,  1238 

"  Taleh  "  gum,  2 

Talg,   1123 

Talgsaure,  68 

Talgsaures  zinkoxyd,   1356 

Talgseife,  1002 

Talha  gum,  3 

Talk,   1238 

Talksteln,   1238 

Tallow  oil  group,  807 

Tallow,  prepared  mutton,  1123 

Tallow  soap,    1092 

Tallow-tree,  1642 

Tamarln,   1239 

Tamarind,   1239 

Tamarind,  fluidextract  of,   1239 

Tamarindenmus,  1239 

Tamarlnden,   1239 

Tamarindo,  1239 

Tamarindus,  1239 

Tamarlndus  indlca,  1239 

Tamarinler,   1239 

Tamarisk    (note),    764 

Tamarisk  galls    (note),   764 

Tamarlx  gallico    (note),   764 

Tamplcic  acid  (note),  678 

Tamplcln    (note),   678 

Tamplco  hemp,  1372 

Tampico  jalap    (note),  677 

Tamplcollc  acid    (note),   678 

Tamus  communis,  1422 

Tanacetlc  acid,  1667 
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Tanaeetin,  1667 

Tanacetone,  814,  1667 

Tanacetum,  1666 

Tanacetum-tannic  acid,   1667 

Tanacetum  umbelliferum,    1665 

Tanacetum  vulgare,  1668 

Tanghinia,  1667 

Tanghinia  venenlfera,   1667 

Tanghinln,   1667 

Tangin  de  menabe,    1542 

Tang-kul,  1483,  1667 

Tang-shSn,   1602 

Tankawang  fat,  1642 

Tannal,   1667 

Tannalbin,   1667 

Tannalum,   1667 

Tannate  de  pelletierine,  918 

Tannic  acid,  79 

Tannic  acid,  glycerite  of,  591 

Tannic  acid  lozenge,  1299 

Tannic  acid,  ointment  of,  1305 

Tannic  acid  suppositories,   1213 

Tannic  acid  test  solution.  1713 

Tannic  acid,  troches  of,  1299 

Tannigen,  1667 

Tannin,  79 

Tannin  albuminate,  1667 

Tannin,  glycerin  of,  591 

Tannin-glycerit,   591 

Tannln-glycerol,   591 

Tannln-kollodlum,    387 

Tannin  lozenges,    12!i!t 

Tannin  officinal,   79 

Tanninpastlllen,   1299 

Tanninsalbe,    i: 100 

Tannin-stuhlzapfcben,   1213 

Tannlnsupposltorlen,   1213 

Tannlnum,  79 

Tannoco),    1 

Tannoform,   1668 

TannoglucosideB,   1064 

Tannon,   1668 

Tannopln,   1668 

Tannosa),  1465 

Tanold,   1064 

Tansy,   1666 

Tapbosot,   1465 

Tapioca,  1561,  1668 

Tapioca  fecula,   1561 

Tapioca  meal.   1669 

Tar,  967,   1246 

Tar  acids,  928 

Tar  camphor.   802 

Tar,  compound  elixir  of,  1789 

Tar,  glycerite  of,  591  (note),  1797 

Tar  mixture,   1805 

Tar.  oil   of.    865,   !»07 

Tar  oils,  928 

Tar  ointment,    1316 

Tar  ointment,  compound,  1820 

Tar  plaster,  compound,  1792 

Tar,  pulverulent.    968 

Tar,  solution  of.  alkaline,  1802 

Tar,  steam  refined,  067 

Tar,  syrup  of,  1230 

Tar  water,   !i<;7 

Tar,  wine  of,  968   (note),  1821 

Taracanln.   1391 

Taranjabin   (note),  764 

Tarassaco,   1240 

Taraxacerln,   1241 

Taraxacl  radix.    1240 

Taraxacln,  1241 

Taraxacon.   1240 

Taraxacum,  1240 

Taraxacum,  compound   elixir  of, 

1701 
Taraxacum  dens-leonis,  1240 
Taraxacum   erythrospermum,  1240 
Taraxacum,  extract  of,  489 
Taraxacum,  juice  of,   1199 
Taraxacum  officinale,   1240 
Taraxacum,  Procter's    preserved 

juice  of   (note),  1199 
Taraxacum  taraxacum,  1240 
Tartar.  83 


Tartar  emetic,  147 
Tartar,  soluble,  85,  986   (note) 
Tartaras  depuratus,  985 
Tartarated  antimony,  147 
Tartarated  iron,  449,   499 
Tartarated  soda,   1000 
Tartare  chalybe\  449 
Tartarean  moss,   1552 
Tartaric  acid.   82,   1731 
Tartaric  acid,   saccharated,   1782 
Tartaric  acid  test  solution,   1713 
Tartarized  antimony,  147 
Tartarized  iron,  499 
Tartarum  vitriolatum,    1016 
Tartarus  boraxatus    (note),   147 
Tartarus  emeticus,  147 
Tartarus  natronatus.    1000 
Tartarus  solubilis,  1017 
Tartaras  stibiatus,    147 
Tartarus  tartarlsatus,    1017 
Tartras  ferrlco-kallous,  499 
Tartras  ferrlco-potasslcus,   499 
Tartras  kalicus.   1017 
Tartras  potassieo-ferricus,   499 
Tartras  potassico-sodicus,  1000 
Tartras  potasslcus.  1017 
Tartrate  d*antimolne  et  de  potasse, 

147 
Tartrate  de  fer  et  d'ammoniaque, 

498 
Tartrate  de  fer  et  de  potasse,    499 
Tartrate  de  morphine,    792 
Tartrate  de  potasse  aclde,  985 
Tartrate  de  potasse  et  de  soude, 

1000 
Tartrate  de  potasse  neutre,  1017 
Tartrate  ferrleo-ammonlque,    498 
Tartrate  ferrlco-potassique.  499 
Tartrate   ferrloue  ammoniacal,    498 
Tartrate  of  potash.  1017 
Tartrate  of  potassium  and  sodium, 

000 
Tartrated  antimony,    147 
Tartrates,    tents   for,    17.'18 
Tartrato  aeldo  di  potasslo.  985 
Tartrate  antlmonlco  potaslco, 

147 
Tartrato  dl  antlmonlo   e  di   po- 

taKsio.   147 
Tartrato  ferrlco-potasleo,   499 
Tartrato  ferrlco-potasslco,   400 
Tartrato   neutro  dl   potasslo,   1017 
Tartrato   (bl)    potasim 
Tartrato  potaslco  neutro,   1017 
Tartrato  sodico-potasico,    1000 
Tartre  martial.  4H!t 
Tartre  soluble,    1017 
Tartre   stlbNS,    147 
Tartro-oltrio   lemonade.    1802 
Tashkend  rhubarb,    1061 
Tasteless  ague   drops.    7.11 
Tasteless  fluldextract  of  caseara 

sagrada.   566 
Tasteless  Iron  chloride,  494   (note), 

1 225 
Taeteleea  Iron  Iodide,   1225    (note), 

1489  (note i 
Tasteless  preparations  of  caseara 

(note),  1058 
Tasteless  salts  of  Iron    (note), 

1225 
Tasteless  syrup  of  Iodide  of  Iron, 

1814 
Tasteless  tincture  of  ferric  chlo- 
ride, 1267.  1818 
Tasteless  tincture  of  Iron,   1267 

(note),  1818 
Taumelkorn,   1553 
Taurocholic  acid,   490 
Taxine,  1669 
Taxus,  1669 
Taxus  baccata,  1669 
Tayuya,   1669 
Tavuvin.    1669 
Tchaad.   1437 
Tea,  1669 


Tea-berry,  1502 

Teaberry,  oil  of,  846 

Tea,  breast,  1812 

Tea  oil,   1670 

Tea,  St.  Germain,  1812 

Tear  dragon's  blood,  1475 

Tectarea  filix-mas,  210 

Teel  oil,  1591 

Teeth-bearing  fungi,   1574 

Tegmin,   1671 

Teinture  ammoniacale  de  quinine, 

1284 
Teinture  ammoniacale  de  selgle 

ergofe\  1265 
Teinture  aromatlque  sulphurlque, 

75 
Teinture  balsamique,   1256 
Teinture  d'act£e  a  grappes,  1260 
Teinture  d'alo^s,  1253 
Teinture  d'arnica,    1253 
Teinture  d'asa  foetlda,  1254 
Teinture  de  baume  de  tolu,  1289 
Teinture  de  benjoin,   1256 
Teinture  de  bucco,  1257 
Teinture  de  buchu,    1257 
Teinture  de  cachou,  1267 
Teinture  de  camphre  concentre*, 

1173 
Teinture  de  cannelle,  1262 
Teinture  de  cantharlde,  1258 
Teinture  de  cardamome,  1259 
Teinture  de  cardamome    compo§e>, 

1 250 
Teinture  de  cascarille.    1260 
Teinture  de  chanvre  de  1'Inde, 

1258 
Teinture  de  chlrette.  1260 
Teinture   de   eigne    (feuille),   1204 
Teinture   <]e   <  nelienllle,     1263 
Teinture   <le   colchlque,    1263 
Teinture  de   oolombo,    1257 

Teinture  <ie  cubebe,  1264 

Teinture  de   dlgitale,    1265 
Teinture   d'ecorce    de    cerlsler,    1283 
Teinture  d'ecorce  d'orange   amere, 

1254 
Teinture  d'ecorce  de  qulllaya,   1284 
Teinture  d'essence   d'anls   vert, 

1172 
Teinture  d'essence  de  cajeput, 

1173 
Teinture  d'essence  de   cannelle, 

1174 
Teinture   d'essence    de     gnultherle, 

1 1 75 
Teinture  d'essence  de  genlevre, 

1177 
Teinture  d'eRsence  de  genlevre 

compoece,  1177 

Teinture  d'essence  de  lavande, 

1177 
Teinture  d'essence  de  menthe,  1176 
Teinture  d'essence  de  museade, 

1178 
Teinture  d'essence   d'orange,    1173 
Teinture  d'essence  de  romarln, 

117!* 
Teinture  d'extralt  d'oplum,    1278 
Teinture  de  feuille    de    belladone, 

1255 
Teinture  de  feve  du  Calabar,  1283 
Teinture  de  fleur    d'arnica,    1253 
Teinture  de  fleur    de    tous-les-moia, 

1257 
Teinture  de  gayac    ammoniacale, 

1269 
Teinture  de  gelsemlum,   1268 
Teinture  de  gentiane  composee, 

1268 
Teinture  de  gingembre,  1291 
Teinture  de  hamame'lis,   1269 
Teinture  de  houblon,    1276 
Teinture  de  hydrastis,  1270 
Teinture  d'iode,    1271 
Teinture  de  jaborandi.    1273 
Teinture  de  jalap,  1273 
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Teinture  de  jusquiame,  1270 
Teinture  de  kino,  1273 
Teinture  de  lactucarium,   1274 
Teinture  de  lavande  composee, 

1275 
Teinture  de  lobeiie  enfl€e,  1276 
Teinture  de  lupulin,  ll'TO 
Teinture  de  muse,    1277 
Teinture  de  noix  de  galle,  1267 
Teinture  de  noix  vomique,  1278 
Teinture  de  myrrhe,   1277 
Teinture  d'opium,  1278 
Teinture  d'opium  ammoniacale, 

1280 
Teinture  d'opium  camphrge,  1281 
Teinture  d'opium  sans  odeur,  1281 
Teinture  de  perchlorure  de  fer, 

1265 
Teinture  de  piment  des  jardlns, 

1258 
TInture  de  polygala  de  Virginie, 

1286 
Teinture  de  pyrfcthre  (racine), 

1283 
Teinture  de  quassie  amere,  1284 
Teinture  de  quinine,    1284 
Teinture  de  quinquina  composed, 

1262 
Teinture  de  quinquina  jaune,   1261 
Teinture  de  racine  d'aconit,   1252 
Teinture  de  ratanhia,  1274 
Teinture  de  r<5sine  de  gayac,    1269 
Teinture  de  rgsine  de   podophyl- 
lum, 1283 
Teinture  de  rbubarbe,  1285 
Teinture  de  rnubarbe   aromatiquc, 

1285 
Teinture  de  safran,  1264 
Teinture  de  sangulnaire,    1286 
Teinture  de  savon  vert,  698 
Teinture  de  scille,   1286 
Teinture  de  s6n6  aromatique,   1287 
Teinture  de  sen6  composee,  1287 
Teinture  de  serpentaire  de  Vir- 
ginie, 1287 
Teinture  de  souci,  1257 
Teinture  de  stramolne   (ieuille), 

1287 
Teinture  de  strophantus  kombe\ 

1288 
Teinture  de  sumbul,    1289 
Teinture  de  valgriane,    1289 
Teinture  de  vale>iane  ammonia- 
cale, 1289 
Teinture  de  vanille,    1290 
Teinture  de  vgratre,  1290 
Teinture  de  zeste  de  citron,  1275 
Teinture  de  zeste  d'orange  douce, 

1255 
Teinture  ethgree  de  lobGlle  enflee, 

1276 
Teinture  thgbaique,  1278 
Teinture  vulnfiralre,    1396 
Teintures,   1291 
Tela  aranese,  1451 
Telfairia  pedata,   1671 
Telfalric  acid,  1671 
Tellicherri  bark,  1699 
Tellicherry  pepper,  964 
Tellurium,  1671 
Tellurium,  tests  for,  1737 
Temulentine,  1553,  1554 
Temuline,   1553 
Teneriffe,   1341 
Tenth-normal  bromine  volumetric 

solution,  1716 
Tenth-normal  iodine  volumetric 

solution,   1718 
Tenth-normal  oxalic  acid  volu- 
metric solution,  1718 
Tenth-normal  potassium  dichro- 

mate  volumetric  solution,  1719 
Tenth-normal  potassium  hydroxide 

volumetric   solution,    1720 
Tenth-normal   potassium    perman- 
ganate volumetric  solution,   1721 


Tenth-normal  potassium   sulpho- 
cyanate  volumetric  solution, 
1722 

Tenth-normal  silver  nitrate  volu- 
metric solution,  1722 

Tenth-normal  sodium   chloride 
volumetric  solution,  1723 

Tenth-normal  sodium    thiosulphate 
volumetric  solution,  1724 

Tenth-normal  sulphuric    acid    volu- 
metric solution,   1725 

Tenth-normal  volumetric  solution, 
1716 

Tephrosia,  1672 

Tephrosia  apollinea,  1110,  1528 

Tephrosia  macropoda,   1672 

Tephrosia  tinctoria,  1528 

Tephrosia  virginiana,   1500,  1672 

Tephrosie,  1672 

Tepid  bath,  167 

Tequila,   1372 

Tereben,  1241 

Terebene,  878,  1241 

Te>6benthine  communis,  1242 

T£r6benthlne  de  Bordeaux,   1242 

Te>6benthine  de  Boston,   1245 

Te>ebenthlne  du  Canada,  1242 

T6r6benthine  de  Chio,  1247 

T£rel>enthine  de  meieze,  1246 

TSrebenthlne  de  Venise,    1246 

Te>6benthlne  d'Alsace,  1244 

T6r£benthine  des  vosges,  1244 

Terebenum,   1241 

Terebic  acid,  878 

Terebinthene   (note),  275 

Terebinthlna,  1242 

Terebinthina  canadensis,  1242 

Terebinthina  communis,  1242 

Terebinthina  vulgaris,  1245 

Terhydrate,   1689 

Terminalla  bellerica,  1576 

Terminalia  benzoin,  231 

Terminalla  chebula,  1576 

Terpan,  453 

Terpane,  453 

Terpane  group,  812 

Terpeneless  volatile  oils,   812 

Terpenes,  812 

Terpenes  and  sesquiterpenes,  oils 
containing,  815 

Terpentin,   1242 

Terpentinllnlment,  699 

Terpentinol,  877 

Terpentinolemulslon,  447 

Terpentin-  und  essig-liniment,   699 

Terpin.  878 

Terpinhydrat,   1249 

Terpin  hydrate,   878,  1249 

Terpin  hydrate,  elixir  of,  1791 

Terpin  hydrate  with  codeine,  elixir 
of,   1791 

Terpin  hydrate  with  heroine,  elixir 
of,  1791 

Terpln-iodo-hydrate,  1448 

Terpina,   1249 

Terpine,  1249 

Terpinene,  300,  878,  1242 

Terpineol,  300,  813,  837,  844,   878, 
1249,  1672 

Terpini  hydras,  1249 

Terpinol,  275   (note),  878,  1672 

Terpinolene,   878 

Terpinum  hydratum,   1249 

Terpinyl  acetate,   1246 

Terra  a  porcelaine,  680 

Terra  cariosa,  1633 

Terra  di   Sienna,  1646 

Terra  foliata  tartari,  982,  1126 

Terra  foliata   tartari  crystallisata, 
1126 

Terra  japonica,  574,  1435 

Terra  porcellanea,  680 

Terra  tripolitana,  1684 

Terra  umbra,    1687 

Terrae  sigillatse,   1418 

Terraline,   1672 


Terre  de  la  Nouvelle-Orl6ans,  1390 
Terrollne,  1672 
Tertiary  amyl  alcohol,  1383 
Tertiary  amyl  nitrite,   140 
Test  for  methyl  alcohol,  105 
Test,  Kraemer's,  9 
Test  papers,  1731 
Test  solution,    albumin,    1705 
Test  solution,  ammonium  car- 
bonate, 1706 
Test  solution,  ammonium  chloride, 

1706 
Test  solution,  ammonium  molyb- 

date,  1706 
Test  solution,   ammonium   oxalate, 

1706 
Test  solution,  ammonium  sulphide, 

1706 
Test  solution,  barium  chloride, 

1707 
Test  solution,   barium  hydroxide, 

1708 
Test  solution,  barium  nitrate,  1708 
Test  solution,   Brazil   wood,   1714 
Test  solution,  bromine,  1708 
Test  solution,  calcium  chloride, 

1708 
Test  solution,  calcium  hydroxide, 

1708 
Test  solution,  calcium  sulphate, 

1708 
Test  solution,  chlorine,  1708 
Test  solution,  cobaltous  nitrate, 

1708 
Test  solution,  cochineal,  1708,  1714 
Test  solution,  cupric  ammonium 

sulphate,    1708 
Test  solution,  cupric  sulphate, 

1708 
Test  solution,  cupric  tartrate,  1708 
Test  solution,  diphenylamine,    1708 
Test  solution,   ferric  ammonium 

sulphate,  1708 
Test  solution,   ferric  chloride,   1708 
Test  solution,  ferrous  sulphate, 

1708 
Test  solution,  gelatin,  1709 
Test  solution,  gold   chloride,   1709 
Test  solution,   hematoxylin,   1714 
Test  solution,  hydrogen  sulphide, 

1709 
Test  solution,   indigo,   1709 
Test  solution,  iodeosln,  1714 
Test  solution,  iodine,  1709 
Test  solution,  iodine,  alcoholic, 

1709 
Test  solution,  lead  acetate,  1710 
Test  solution,  lead  acetate,  basic, 

1710 
Test  solution,  litmus,  1715 
Test  solution,  magnesium  sulphate, 

1710 
Test  solution,  mercuric  chloride, 

1710 
Test  solution,   mercuric  chloride, 

alcoholic,  1710 
Test  solution,   mercuric  nitrate, 

1710 
Test  solution,  mercuric  potassium 

iodide,  1710 
Test  solution,   mercuric  potassium 

iodide,  alkaline,  1710 
Test  solution,  mercurous  nitrate, 

1710 
Test  solution,  .methyl-orange,   1710, 

1715 
Test  solution,  naphthylamine  ace- 
tate, 1710 
Test  solution  of  ferric  chloride, 

1734 
Test  solution,  oxalic  acid,  1710 
Test  solution,   palladous   chloride, 

1710 
Test  solution,  phenolphthalein, 

1715 
Test  solution,  picric  acid,  1710 
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Test  solution,  platinlc  chloride, 
1710 

Test  solution,  potassio-mercuric 
iodide,   1711 

Test  solution,  potassium  carbon- 
ate,  1711 

Test  solution,  potassium  chromate, 
1711 

Test  solution,  potassium  cyanide, 
1711 

Test  solution,  potassium  dichro- 
mate,   1711 

Test  solution,   potassium   ferricya- 
nide,  1711 

Test  solution,  potassium  ferro- 
cyanide,  1712 

Test  solution,  potassium  hydrox- 
ide, 1712 

Test  solution,  potassium  hydrox- 
ide, alcoholic,  1712 

Test  solution,  potassium  iodide, 
1712 

Test  solution,  potassium  perman- 
ganate, 1712 

Test  solution,  potassium  sulphate, 
1712 

Tesi    solution,  potassium  sulpho- 
cyanate,   1712 

Test  solution,   silver  ammonium 
nitrate,   1712 

Test  solution,   silver   nitrate.   1712 

Test  solution,  silver  sulphate,  1712 

Test  solution,  sodium  acetate,  1712 

Teal    solution,  sodium  bltartrate, 
1712 

'list   solution,  sodium  carbonate, 
1712 

Test  solution,   sodium  cobalt  Ic 
nitrite,   1713 

Test  solution,  sodium  hydroxide, 
1713 

Test  solution,  sodium  nitroprus- 
slde,  1 7 1  :i 

Test  solution,  sodium  phosphate, 
1713 

Test    solution,  sodium  tartrate, 
1713 

Test  solution,  sodium  thiosulphate, 
1713 

Teal    solution,    stannous   chloride, 
1718 

Test  solution,   starch.    1713 

Test    solution,  sulphanillc  acid. 
1713 

Test    solution,   tannic  acid,  1713 

Test  solution,   tartaric  acid,   1713 

Test  solutions,  1T08 

Test-solutions  for  volumetric  esti- 
mation, 15.  P.,  1738 

Testa   ovi.   1  170 

Testa  praeparata,  1072 

Tests  for  corrosive  sublimate,  621 

Tests  for  opium.  006 

Tests  for  substances  mentioned  In 
the  text  of  the  Itritish  Pharma- 
copoeia.  1734 

Tests,  reagents,  etc.,  1705 

Tetanlne,  1022 

Tetanus  antitoxin    (note).  1122 

Tetrabaalc  phosphoric  acid,  G2 

Tetranioses.   1072 

Tetrabrom-fluorescein,    1478 
Tetrabrom-fluorescein-sodium.    1051 

Tetra-brom-methylcne-di-antipy- 

rine.  1641 
Tetrachlor-methane,  1447 
Tetrachloride  de  carbone.    1447 
Tetragastris,  1672 
Tetragastrls  panamensls.   1672 
Tetrahydro-beta-naphthylamlne 

hydrochloride,   1674 
TetrahydroethylqulnoHne.  1537 
Tetrahydromethylquinollne.  1537 
Tetra-hydro-oxazine.  786 
Tetrahydroparamethyloxyquino- 
line,  1673 


Tetrahydroparaquinanisol,  1673 
Tetrahydroxyquinoline,  1537 
Tetraiodoethylene,  1473 
Tetra-iodo-phenol-phthalein,  1582 
Tetraiodopyrrol,  868 
Tetrajodpyrrol,  662 
Tetra-methyl-diapsido    benzo- 

phenoid,   1411 
Tetramethylthioninchlorid.   779 
Tetra-methyl-thionlne-chloride, 

1388 
Tetramethylthionlne  hydrochloride, 

77!> 
Tetranthera,  1672 
Tetranthera  brawa,   1672 
Tetranthera  californica,   1595 
Tetranthera  citrata,   410    (note), 

1872 
Tetranthera   Intermedia,   1672 
Tetronal    (note).   1200 
Tetroeea,  1072 

Tetterwort.    1()R2 

Teucrin.   1878 

TeiK  Tlum.  1878 

Teucrium   chamsedrys.   1106,  1672 

rium   marum,   1672 
Teucrium   polium,   1072 
Teucrium   scordlum,   1672 
Teufelsdre<  k.    807 
Texas  sarsaparilla,   1588 
Texas  serpentaria,   1116 
Tfol.   1878 

Thaleichthys  paclflcus,    1587 
Tlialesia    imillora.    1808 
Thallctrlne,  1678 
Thallctrum.  1673 
Thai  let  rum   flavum.   1673 
Thalictrum   glaucum.    1878 
Thallctrum    macrocarpiim.    1673 
Thallctrum   rhyncho.nrpum.   1673 
Tballeloquln  reaction.  1087 
Ttaalleloquln  test.  1047 
Thai  I  inc.  1878 
Thalline   sulphate,    1  < ; 7 :t 
Thall i tie   tartrate.   1673 
Thallium,   1678 
Thallochlor.    1  lln 

Thanatol,  1674 
Thapala  gargaalca,  1874 
Thapala  plaster,  1874 
Thapsla  aylphlum,  1674 
Thapala  rllloea,   1674 
Thapatc  add,  1671 
Thapala,   1674 

The.  I960 

The"   de   Tcrrciii-uve.    1501 
The"   (In    Canada.    1501 

Thea  bohea,   1888 
Thea  chlnenata   1868 

Thea    sinensis.   262 
Thea   strlcta,    1669 
Thea  vlridls.  1669 
Tbebalca,  888 
Thebalclne,  800 
Tbebalne,  000 
Thebaine  salicylate,  900 
Thebenine,  BOO 
Thebolactk  acid,  902 

Thee.    1669 

Theer.   967 

Theer.il.    S6S 

Theersalbe,    1316 

Theersirup,    1230 

Thein,  252 

Theina,  252 

Theine,   252,  1671 

Theobroma  cacao,  881 

Theobroma,  oil  of,   881 

Theobromine.    882.    1509.    1699 

Theobromine-acetyl-methylene- 
salicylate,   1674 

Theobromine-lithium-sallcylate, 
1688 

Theobromine  sodium,  1372 

Theocine.   1609 

Theodorshalle  water,    166 


Theophylline,  1671,  1699 

Therapic  acid,  858 

Theriaca  (note),  392 

Thermin,  1674 

Thermodin,   1674 

Thermo!,   1674 

Thermometers,  relations  between, 

1752 
Thermometric  equivalents,    table 

of,  1753 
Theveresln,   1675 
Tbevetia,  1674 
Thevetia  nereifolia.   1674 
Thevetia  yccotli,  1674 
Thevetin,  1674 
Thialdine,   1675 
Thlazines,  779 
Thibet  musk,  793 
Thick-leaved  pennywort,  1519 
Thielmann's  diarrhoea  mixture 

1804 
Thierische  kohle.  298 
Thierkohle.   208 
Thiersch's  salicylic  acid  wadding, 

66 
Thigenol,   1675 
Thllanin,   1675 
Thlmbleberry,   1634 
Thlocol.   1878 
Thloform.  1415 
Thiol.    1675 
Thtollnlc  acid.    1675 
Thiolum    liquidum.    1675 
Thiolum   slccum.    1676 
Thlonic  series,    1206 
Thiooxydiphenylamlne,  1663 
Thlophene,  284,   1678 
Thiophenedllodide.    1676 
Thloresori  ill.    1678 

Thloaapol,  1070 
Thloalnamln,  106,  N77,   1676 
Thiosulphate,   sodium.    1  IS8 
Thiosiilphates.    1063 

Thloaulphatea,  tests  for,  i7:'>s 
Thloaulpharlc  acid.  1158,  1200 
Thlotolene,  1075 

Thlo  urea.  10N7 
Thioxene.  1676 
Thiuret.    1670 

Thlapal  buraa-paatorls,  1480 
Thoho-thoho,  771 

Thompson's    solution   Of   pliOB- 
phorus.   986    1  note  1,    1801 

Thonerdehydrat,   123 
Thorite.    816 
Thorn   apple,    1182 
Thornapple    leaves,   1182 
Thorough  stem,  457 
Thorough-wax,  457 
Thoroughwort,  457 
Thrldace   (note),  687 
Throat  wort.    423 
Thuja.  L678 
Thuja  artlculata,  Kill 

Thuja    OCCldentalla,    1537.    1676 

Tim  jet  ic    acid,    1076 

Thujetin,   1676 

Thujigenin,   1676 

Thujin,   1070 

Thujone,   814,  1080,  1360.   1668, 

1070 
Thujyl   alcohol,   1300 
Thus,  1593 

Thus  americanum,   1242 
Thylax  fraxineum    (note),   1346 
Thymacetin,   1077 
Thymelee,  780 
Thymene,   1250 
Thymlanol,  883 
Thymiansaure,    1250 
Thymic  acid,  1250 
Thymoform,    1677 
Thymohydroquinone  dimethyl 

ether,  815 
Thymol.   814,  884,   1249 
Thymolcarbonic  ether,  1677 
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Thymol  ester  of  salicylic  acid, 

1639 
Thymol  iodide,   1251 
Thymol,  synthetic,    1250 
Thymol  urethane,   1677 
Thymoli  carbonas,  1677 
Thymolis  iodidum,    1251 
Thymolkampher,   1250 
Thymolquecksilberacetat,    1567 
Thymol-sodium  benzoyl-oxyben- 

zoate,   1624 
Thymolum,  1250 
Thymoquinone,   1571 
Thymotol,   1251 
Thymus  gland,  1677 
Thymus  vulgaris,  883,  1249 
Thyreoantitoxin,  584 
Thyroglandin,  585 
Thyroid  essence,   740 
Thyroid  extract,  740 
Thyroid  solution,   740 
Thyroiodin,   584 
Tick,  867 
Tickle-weed,  1330 
Tiger  lily,  1549 
Tiges  de  douce-am&re,  1655 
Tiges  de  morelle  grimpante,    1655 
Tiglic  acid,   885 
Tiglic  acid  ester,  1606 
Tiglinic  acid,   147,   885,   1329 
Tiglinic  ester    of    isobutyl,    isamyl. 

and  hexyl  alcohol,  834 
Tilia,  1677 

Tilia   europasa,  1550,  1677 
Tiliacin,  1677 
Tiliadin,   1677 
Timbo,  1677 
Timboin,   1677 
Timbol,   1677 
Timbonine,   1677 
Time-limit  test  for  heavy  metals, 

1713 
Timol,  1250 
Timolo,   1250 
Tin,  1677,   1714,   1731 
Tin  foil,  1677 
Tin  foil,  false,  1678 
Tin  pyrites,   1677 
Tin  stone,   1677 
Tin,  tests  for,  1738 
Tin-white  cobalt,  1451 
Tincal,   22,    1132 
Tinctura  aconiti,   1252 
Tinctura  aconiti,  Fleming,  1817 
Tinctura  aconiti    radicls.    1252 
Tinctura  actaeae,  1260 
Tinctura  actasas  racemosas,  1260 
Tinctura  adhatodae,   1369 
Tinctura  aloes,   1253 
Tinctura  aloes  composlta,    1253 
Tinctura  aloes  et  myrrlin?,  1253 
Tinctura  amara,  1817 
Tinctura  andrographidis.    1385 
Tinctura  antacrida,   1817 
Tinctura  antiperiodica,  1817 
Tinctura  aristolochiir.   1806 
Tinctura  arnicas,    1253 
Tinctura  arnicas  florum.  1253 
Tinctura  aromatlca.  1817 
Tinctura  aromatica  acida,   75 
Tinctura  asafcetidas,    1254 
Tinctura  aurantii,  1254 
Tinctura  aurantii  amari,  1254 
Tinctura  aurantii  dulcis,   1255 
Tinctura  aurantii   recentls,   1255 
Tinctura  avenas  satlva?,  1583 
Tinctura  azadirachtn?    indicas.    1404 
Tinctura  balsamica.    1256 
Tinctura  belladonna?.    1255 
Tinctura  belladonna?    foliorum, 

1255 
Tinctura  benzoes.    1256 
Tinctura  benzoini.   1256 
Tinctura  benzoini   composita,   1256 
Tinctura    hryoniav    1422 
Tinctura  buchu.    1257 

(122) 


Tinctura  calendulas,  1257 

Tinctura  calotropis,    1429 

Tinctura  calumbae,   1257 

Tinctura  camphorae,  1173 

Tinctura  camphorae  composlta, 

1281 

Tinctura  cannabis,  1258 

Tinctura  cannabis  Indicae,  1258 

Tinctura  cantharidis,    1258 

Tinctura  cantharidum,    1258 

Tinctura  capsici,   1258 

Tinctura  capsici  et  myrrhae,  1818 

Tinctura  cardamomi,  1259 

Tinctura  cardamomi  composita, 

1259 

Tinctura  cascarillae,  1260 

Tinctura  catechu,  1267 

Tinctura  catechu  composita,  1267 

Tinctura  chinse,   1261 

Tinctura  chinas  composita,  1262 

Tinctura  chinoidini,    1443 

Tinctura  chiratae,    1260 

Tinctura  chloroformi    et    morphina? 

composita,   1260 

Tinctura  cimicifugae,    1260 

Tinctura  cinchonae,    1261 

Tinctura  cinchonas  composita,  1262 

Tinctura  cinchonae  detannata,  1818 

Tinctura  cinchonas  flavas,  1261 

Tinctura  cinnamomi,    1262 

Tinctura  cocci,   1263 

Tinctura  colchici,    1263 

Tinctura  colchici   seminis,    1263 

Tinctura  colchici  seminum,  1263 

Tinctura  Colombo,    1257 

Tinctura  conii.   1264 

Tinctura  conii  fructus,  1264 

Tinctura  coscinil,    1463 

Tinctura  coto,   1818 

Tinctura  cresoli  saponata,  1818 

Tinctura  croci,   1264 

Tinctura  cubebae,   1264 

Tinctura  digitalis,   1265 

Tinctura  ergotas   ammoniata,    1265 

Tinctura  extract!  opii,   1278 

Tinctura  extracti   opii   camphorata, 

1281 

Tinctura  ferri  chioridi,  1265 

Tinctura  ferri  chioridi  aetherea, 

1818 

Tinctura  ferri  citro-chloridi,    1818 

Tinctura  ferri  malatis  crudl,  1818 

Tinctura  ferri   muriatis.   1265 

Tinctura  ferri   perchloridi,   1265 

Tinctura  ferri   pomata,   1818 

Tinctura  ferri  sesquichloridi, 

1265 

Tinctura  gallae.  1267 

Tinctura  gallarum,    1267 

Tinctura  gambir    composita,    1267 

Tinctura  gelsemii,  1268 

Tinctura  gentiana?  composita,   1268 

Tinctura  guaiaci,   1269 

Tinctura  guaiaci    ammoniata,    1269 

Tinctura  guaiaci  composita,  1269, 

1818 

Tinctura  guajacl,   1269 

Tinctura  hamamelidis,  1269 

Tinctura  hydrastis,   1270 

Tinctura  hyoscyami,  1270 

Tinctura  iodl,  1271 

Tinctura  iodi,   Churchill,  1818 

Tinctura  iodi  decolorata,   1272 

(note),  1818 

Tinctura  iodinii,  1271 

Tinctura  iodinii    composita    (note). 

1271 

Tinctura  ipecacuanhas  et  opii,  1272 

Tinctura  jaborandi,   1273 

Tinctura  jalapo?.   1273.   1818 

Tinctura  jalapa?  composlta,  680 

(note),  1818 

Tinctura  jodi.  1271 

Tinctura  kaladanas,  1533 

Tinctura  kino.   1273 

Tinctura  kino  composlta,  1819 


Tinctura  krameriae,  1274 
Tinctura  lactucarii,  1274 
Tinctura  lavandulae  composita, 

1275 
Tinctura  limonis,   1275 
Tinctura  limonis  corticis,  1275 
Tinctura  lobelias,  1276 
Tinctura  lobelias   aetherea,    1276 
Tinctura  lupuli,    1276 
Tinctura  lupulinae    (note),  1276 
Tinctura  meconii,    1278 
Tinctura  moschi,    1277 
Tinctura  myrrhas,  1277 
Tinctura  nucis   vomicae,    1278 
Tinctura  olei    menthae    viridis, 

1178 
Tinctura  oliveri  corticis,  1594 
Tinctura  opii,   1278 
Tinctura  opii  ammoniata,  1280 
Tinctura  opii   benzotca,    1281 
Tinctura  opii  camphorata,  1281 
Tinctura  opii  crocata,  1338 
Tinctura  opii  deodorati,  1281 
Tinctura  opii   muriatica    (note), 

1280 
Tinctura  opii  simplex,  1278 
Tinctura  papaveris,  1819 
Tinctura  pectoralis,   1819 
Tinctura  persionis.  1819 
Tinctura  persionis  composita,   1819 
Tinctura  phosphori    (note),  936 
Tinctura  physostigmatis,    1283 
Tinctura  picrorhizas,    1614 
Tinctura  pilocarpi.    1273 
Tinctura  pimpinellas,  1819 
Tinctura  podophylli,    1283 
Tinctura  podophylli   Indici,    1528 
Tinctura  pruni  virginianas,  1021 

(note),  1283 
Tinctura  pyrethri,   1283 
Tinctura  quassias,  1284 
Tinctura  quillaiae,   1284 
Tinctura  quillajas.    1284 
Tinctura  quinlnas.  1284 
Tinctura  quininas  ammoniata,   1284 
Tinctura  ratanhiav  1274 
Tinctura  rhei,  1285 
Tinctura  rhei  aquosa,   1819 
Tinctura   rhei   aromatica,    1285 
Tinctura   rhei  composita.  1285 
Tinctura   rhei  dulcis  (note).  1285 
Tinctura  rhei  et  gentians?,  1810 
Tinctura   rhei  vinosa,  1819 
Tinctura   rusci.   1414 
Tinctura  sanguinarias.   1286 
Tinctura  saponis  camphorata,  697 
Tinctura  saponis   viridis,    698 
Tinctura  saponis  viridis  composlta, 

1819 
Tinctura  scillae,  1286 
Tinctura  secalis  cornuti   ammoni- 
ata,   1265 
Tinctura  senegas,   1286 
Tinctura  senna*    composita,    1287 
Tinctura  serpentarias,    1287 
Tinctura  stramonii.  1287 
Tinctura  strophanti.   1288 
Tinctura  strychni.   1278 
Tinctura   sumbul,   1289 
Tinctura  thebaiea.  890,  1278 
Tinctura  tinosporas,  1678 
Tinctura  tolutana.  1289 
Tinctura  tolutana  aetherea,  1819 
Tinctura  tolutana  solubilis,  1819 
Tinctura  urgineae,    1687 
Tinctura  Valerianae,  1289 
Tinctura  Valerianae   ammoniata, 

1289 
Tinctura  valerianas   composlta. 

1289 
Tinctura  Valeriana?   Indicas  am- 
moniata.   1528 
Tinctura  vanillas.   1290 
Tinctura  vanillin!    composita,    1819 
Tinctura   veratri.   1290 
Tinctura  veratri  viridis,  1290 
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Tinctura  viburni   opuli   composita, 

1820 
Tinctura  zedoaria?   amara,   1820 
Tinctura  zingiberis,    1291 
Tinctura?,  1291 
Tinctura?  sethereae,  1820 
Tinctura?  herbarum   recentium, 

1293 
Tincture,  antiperiodic,   1817 
Tinctura,  aromatic,  1817 
Tincture,  bitter,  1817 

Tincture  of  aconite,    1252 

Tincture  of  aconite,  assay  of,  1252 

Tincture  of  aconite,  Fleming's, 

1252  (note),  1817 

Tincture  of  aconite  root,  1252 

Tincture  of  act«a,   U 

Tincture  of  adhatoda,  1369 

Tincture  of  aloes,    12."3 

Tincture  of  aloes  and  myrrh,   1253 

Tincture  of  American  hellebore, 

1280 

Tincture  of  andrographis.    1896 

Tincture  of  annatto,   ISM 

Tincture  of  aristolochia,   1 

Tincture  of  arnica,   1253 

Tincture  of  arnica    flowers.    1253 

Tincture  of  arnica    rooi. 

Tincture   of  asafetlda,    1254 

Tincture   of  azadlmc  hta.    1404 

Tincture  of  balsam  of  tola, 

Tincture   of  belladonna,    1255 

Tincture  of  belladonna    leave*, 

1 2:.:. 

Tinctura  of  belladonna   leave* 

assay    of,  1968 

Tincture   of  benzoin.    UN 

Tincture   of  benzoin.    pampnnnd, 

12M 

Tincture   of  bitter  orange  peel. 

1254 

Tincture   of  Mack    cohosh.    I960 

tiik  ture  <>f  black  ■nakeroot,  i. 

Tinctnra  of  Mood  root,  i  - 

Tinctura  of  buchu,    12.'.  7 

Tincture   of  calendula,    1157 

Tinctura  ><f  calotropta,  1498 

Tinctura   Of  caliimbii.   1257 

Tinctura  of  lumptwc.  UTI 

Tinctura  of  eHinphor.  compound. 

12S1 

Tincture   of  cnnthnri-: 

Tincture  of  capsicum. 

Tincture   <>f  capsicum  and  myrrh. 

1818 

Tinctura   of  cardamom.     U 

Tincture   <if  eiirdamom,    compound, 

1968 

Tincture   ..f  ..'in  arilla.    12<»o 

Tincture    of  (Htechu. 

Tincture  of  Cayenne   pepper,    ' 

Tincture   <if  chlrata.   1  . 

Tincture  of  chlretta. 

Tincture  of  chloride  of  Iron,    I 

Tincture   of  chloroform    and    mor- 
phine, tool  pound.  1980 

Tincture   of  cimlclfuga.   1200 

Tincture  of  cinchona,  1981 

Tincture  of  cinchona,   assay  of, 
1981 

Tincture   of  cinchona,    compound. 

1983 

Tincture  of  cinchona,    detannated. 

Tincture  of  cinnamon 

Tincture  of  dtro-chlortde  of  iron. 
1818 

Tincture  of  cloves.    303 

Tincture   of  coal  tar.   compound. 

728 

Tincture  of  coca.  373 

Tincture  of  cocculus   Indicns.    1452 

Tincture  of  cochineal.   1963 

Tincture  of  eolchicum    seed.    1203 

Tincture  of  eolchicum   seed,  assay 

of,  1263 


Tincture  of  conium.  1264  Tincture 

Tincture  of  cosclnium,  1463  Tincture 

Tincture  of  coto,  1818  Tincture 

Tincture  of  cresol,    saponated,  Tincture 

1818  Tincture 

Tincture  of  crude  malate  of  iron,  Tinctura 

1818  Tincture 

Tincture  of  cubeb,   1264  Tincture 

Tincture  of  cubebs,    1264  Tincture 

Tincture  of  cudbear,   1819  Tincture 

Tincture  of  cudbear,  compound,  Tincture 

1818  Tincture 

Tincture  of  deodorized   opium,  Tincture 

1281  1278 

Tincture  of  deodorized   opium.  Tincture 

assay  of.    12S2  Tincture 

Tincture  of  digitalis.    1988  Tincture 
Tincture  of  digitalis,  fat-free  1280 

(note  i,  1988  Tincture 

Tincture  of  ergot,   ammoniated,  Tincture 

1988  1281 

Tincture  of   ferrated   extract   of  Tincture 

apples.    1  -  Tincture 

Tincture   of   ferric  chloride,    1265  Tincture 
Tincture  of  ferric  chloride,  ethe-  12<;."> 

real.    IMS  Tincture 

Tincture  of   ferric   chloride,    taste-  Tincture 

leas.  (note) 

Tincture   of    foxglove.  Tincture 

Tincture  of  galls.   1.  Tincture 
Tincture  of  gamblr.  compound.  1988 

1967  Tincture 

Tincture  of  gclsemlum.    1268  Tincture 

Tincture   of  gentian,    compound,  Tincture 

Tinctura 

Tinctura   Of   ginger.   1881  Tincture 

Tincture   of  green    ketlafjeam    1290  Tincture 

Tincture   Of   green    soap,    008  Tincture 

Tincture   Of   green  soap,  compound.  Tincture 

1618  Tincture 

Tincture  of  gualar,    1268  Tim  ture 
Tincture   of  gualac,    ammoniated,  1984 

12(.'.'  Tincture 

Tincture   of   gualac,    compound.  Tincture 

1818  Tincture 
Tincture  of  hamamella.  191  1819 

Tincture   of   hemlock   fruit,    1204  Tincture 
Tincture   of    hemp.    1.  IM'.i 

Tincture   of    henbane.  Tincture 
Tincture   of   hops.    11 

Tincture  of  kydraatta,  Tincture 
Tincture  of  hydraetla,    aeaay    of,  1988 

1976  Tinctura 
Tinctura   Of   hy.mcyarou*.   1916 

TlnctUN  <>f   hyoecyamua,  aaaay   of.  Tincture 

1976  Tincture 

Tincture  of  Ignatla,    ISM  TlnctUN 

Tincture  of   Indian  cannabis,  Tincture 

Tincture 

Tincture  of   Indian  hemp,  12.'>fc  Tincture 

(  Indian  podophyllum,  Tincture 

1528  Tincture 

Tincture   Of    Indian   valerian.  Tincture 

ammoniated.  Tincture 

Tincture   of    Iodides    (note),    1272  Tincture 

Tincture   of    Iodine-.    1271  Tincture 
Tincture   of    Iodine,  Churchill's,  12*7 

Tincture 
Tincture  of  Iodine,  colorleaa  12H7 

i  note  i.   1979  Tincture 

re   of   Iodine,   decolorized,  Tincture 

1918  (note  i, 

Tincture   of   Iron,  tasteless.   1M*  Tincture 

Tincture  of  Ipecac  and   opium.  Tincture 

1272  1255 
Tincture  of  jaborandl.    1?73  Tincture 
Tincture-   of  jalap.   1273,   1818  Tincture- 
Tincture  of  Jalap,  compound,  680  Tincture 

(note!,   lsiv  Tincture 

Tincture  of  kaladana.  1698  Tincture 

Tincture   of  kino,    127:!  Tincture 

Tincture  of  kino,   compound,   1819  Tincture 
Tincture  of  kramerla.   1273  1289 

Tincture  of  lactucarium,  1274  Tincture 

Tincture  of  lavender,    compound,  Tincture 

1275  1819 


lemon.   1275 
lemon   peel.    1275 
litmus,    1552 
lupulin    (note),  1276 
lobelia,  1276 
lobelia,   ethereal,    1276 
marigold,   1257 
muriate   of   iron,    1265 
musk,   1277 
myrrh.    1277 
nutgall.    1267 
mix   vomica,    1278 
nux  vomica,  assay  of, 

Oliver  bark.  1594 
opium,    1278 
opium,    ammoniated, 

opium,  assay  of,  1279 
opium,   camphorated, 

orange,  1254 
pellitory,    12S3 
perchloride  of  Iron, 

Peruvian   hark,    1981 

phosphorus.    '.l.'i<; 

811 

physostlgma.    1283 
phj  sost  igma,   assay  of. 

plcrorhiza,  1614 
pilocarpus.  1273 
plinplnella,  1818 
podophyllum.     1988 

poppy,  1818 

p\  ret  Ilium.    1988 
cpiHssla.    12M 
•  iulllnla,    IS 
quinine,   II 
quinine,  anunonlntad, 

ih.-itanv.     1271 

rhubarb.     1 

r  li  n  1  hi  1 1  >   and   gentian, 

rhubarb,    mpieoiia, 

rhubarb,  imimtlr. 

rhubarb,    compound, 
rhubarb,   su  at  t     i  note), 
rhubarb,  vinous,   ixr.t 

saffron.    12i>i 
sangulnarla.     1 2K(J 
senega,    1 

senna,   compound,   1287 
serpi-ntarla,    1  2K7 
si  i  peiitary.     1  2S7 
soap.    1080 
Spanish    (lies,     1258 
Kcpilll.    12*'. 
Btrainoiilum,    1287 
stramonium,    assay    of 

stramonium    leave*, 

strophantus,    1288 
strophantus,    I'raser'e 
988 
sumbiil.    1289 
sweet  orange  peel, 

tlnospora.  1678 
tolu,   1988 
tolu,  ethereal,  1819 
tolu.    soluble,   1819 
urglnea,   1687 
valerian,    1289 
valerian,     ammoniated 

vanilla,  1290 
vanillin,   compound, 
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Tincture  of  veratrum,  1290 
Tincture  of  viburnum,  compound, 

1820 
Tincture  of  Virginian  prune,  1283 
Tincture  of  wild  cherry   (note), 

1021 
Tincture  of  yellow  cinchona,   1261 
Tincture  of  zedoary,  bitter,  1820 
Tincture  of  zedoary,  compound, 

1820 
Tincture,  pectoral.    1819 
Tincture,  stomachic,  1817 
Tincture,  turmeric,  1713 
Tincture,  Warburg's,   1695,  1817 
Tinctures,  12!)  1 
Tinctures,  ammoniated,   1291 
Tinctures,  ethereal,  1291,  1820 
Tinctures  of  fresh  herbs,   1293 
Tinder,  1370 
Tinker's- weed,   1084 
Tinkturen,   1291 
Tinkturen  von  frischen  pflanzen, 

1293 
Tinnevelly  senna,    1100 
Tinospora,   1678 
Tinospora,  concentrated  solution 

of,   1678 
Tinospora  cordlfolla,   1678 
Tinospora  crispa,   1678 
Tinospora,  infusion  of,    1678 
Tinospora,  tincture   of,    1678 
Tintura  alcohollca  de  aclbar, 

1253 
Tintura  alcohollca  de  aconito, 

1252 
Tintura  alcohollca  de  almizcle, 

1277 
Tintura  alcoholica  de  arnica,  1253 
Tintura  alcoholica  de  asafetida, 

1254 
Tintura  alcohollca   de  beleno,    1270 
Tintura  alcoholica    de    belladonna, 

1255 
Tintura  alcoholica   de   benjul,   1256 
Tintura  alcoholica   de   cauela,   1262 
Tintura  alcoholica  de  cantarldas, 

1258 
Tintura  alcoholica  de  Colombo, 

1257 
Tintura  alcohollca  de  colquico, 

1263 
Tintura  alcoholica  de  digital,   1265 
Tintura  alcoholica    de   escila,    1286 
Tintura  alcoholica  de  estrofanto, 

1288 
Tintura  alcohollca    de    hamamelis, 

1269 
Tintura  alcoholica  de   bidrastls, 

1270 
Tintura  alcohollca  de  jaborandl, 

1273 
Tintura  alcoholica   de  lobelia,    1276 
Tintura  alcoholica  de  inlrra,   1277 
Tintura  alcoholica  de  nuez  vomica, 

1278 
Tintura  alcoholica  de  opio,   1278 
Tintura  di  aconiio.    1252 
Tintura  di  arnica.  1253 
Tintura  di  benzoino.    1256 
Tintura  di  cantaridi.   1258 
Tintura  di   china,   1261 
Tintura  di  digit  ale,    1265 
Tintura  di   lobelia,   1276 
Tintura  di  mirra,    1277 
Tintura  di   mnschio,  1277 
Tintura  di   noie  vomica,  1278 
Tintura  di  oppio,  1278 
Tintura   di   rabarbaro,  1285 
Tintura  di   xtrofanto,  1288 
Tintura  dl   raleriana,   1289 
Tinturas  atcoholicas,    1291 
Tinture  aleooliche,   1291 
Tipsinab.    1022 
Tisane  d'aloes  composee.  422 
Tisane  d'anguvtnre,  654 
Tisane  de  ixiis  de  Campeche,  422 


Tisane  de  buchu,  653 
Tisane  de  cascarille,  653 
Tisane  de  chirette,   653 
Tisane  de  columbo,  653 
Tisane  de  digitale,  654 
Tisane  d'ecorce  de  cerisler 

sauvage,  656 
Tisane  d'ecorce  d'orange,  652 
Tisane  d'ecorce  d'orange  composee, 

652 
Tisane  de  gen§t  a  balais,  657 
Tisane  de  gentiane  composee,   655 
Tisane  de  girofle,  653 
Tisane  de  houblon,  655 
Tisane  de  polygale  de  Virginie,  657 
Tisane  de  quassie,  656 
Tisane  de  quinquina  jaune,  653 
Tisane  de  ratanhia,    655 
Tisane  de  rhubarbe,    656 
Tisane  de  rose  composee,  656 
Tisane  de  seigle  ergote,  655 
Tisane  de  sen<§,   657 
Tisane  de  senS  composee,  657 
Tisane  de  serpentaire.  658 
Tisane  d'uva  ursi,   658 
Tisanes,  650 

Tisanes  par  decoction,  420 
Tissa,  1678 
Tissa  rubra,    1678 
Tlolocopetale,   1460 
T'namie,  1572 
Toadstools,   1573 
Tobacco,  1678 

Tobacco,  enema  of  (note),  1681 
Tobacco,  oil  of,   1680 
Toboshi,  1371 
Toddalia,  1681 
Toddalia  aculeata,  1681 
Toddalia,  concentrated    solution    of, 

1681 
Toddalia,  infusion   of,    1681 
Todtenblume,  263 
Tohal,  1437 
Tohat,  1437 
Tolene,  224 

Tollkirschen-bliitter,    225 
Tollkirschensalbe,    1306 
Tollkirschen-wurzel,  226 
Tollkraut,  225 
Tolu  balsam,  223 
Tolubalsam,  223 
Tolubalsamsirup,    1236 
Tolubalsamtinktur,    1289 
Tolu  basis  for  troches,  1298 
Tolu,  syrup  of,   1236 
Tolu,  tincture  of,  1289 
Tolu,  tincture  of,  ethereal,  1819 
Tolu,  tincture  of,  soluble,  1819 
Toluene.  20,  233,  605,  967 
Toluifera  balsamum,   223 
Tolulfera  pereirse,  220 
Toluifera  peruiferum,  220 
Toluolsiiss,    235 
Tolu-resino-tannol,  224 
Tolyantipyrin,  1681 
Tolypyrine,  1681 
Tomato  plant,  1656 
Ton  rong,  272 
Tonga,  1681 
Tonka  bean,  1681 
Tonka-bohnen,   1681 
Tonquin  musk,   793 
Toothache  tree,  1346,  1394 
Toot-plant,    1460 
Toot-poison,    1460 
Top  yeast,  1700 
Tormentila,  1682 
Tormentilla,  1682 
Tormentllla  erecta,    1682 
Tormentilla  officinalis,  1682 
Tormentille,   1682 
Tormentillwurzel,  1682 
Tormentil-tannic  acid.  1682 
Torrefied  rhubarb,  1065 
Torreya  californica  (note),  797 
Tortelle,  1649 


Torula  cerevisiae,  104,   1700 

Touch-me-not,  1526 

Touchwood,   1370 

Toughened  caustic,   190 

Tourmaline,  743 

Tournesol,  1552 

Tous  les  mois,  144,  1561 

Toute-epice,  961 

Tow,   1550 

Toxicarine,   1397 

Toxicodendric  acid,   1631 

Toxicodendrol,  1631 

Toxicodendron  capense,  1682 

Toxin,   1118 

Toxine,  1117 

Toxiresin    (note),  1526 

Toxoid,   1118 

Toxone,   1118 

Toxylon,  1682 

Toxylon  pomiferum,   1682 

Toyon,   1516 

Trachylobium  hornemannianum, 

1456 
Trachylobium  mossambicense, 

1456 
Tragacanth,  1294 
Tragacantha,  1294 
Tragacanth,  compound   powder  of, 

1028 
Tragacanth,  glycerin  of,  591 
Tragacanth,  glycerite  of,  1797 
Tragacanth,  mucilage   of,   796 
Tragacanthin,  1295 
Tragacanthschleim,   796 
Tragant,   1294 
Traganth,   1294 
Tragopogon  porrifolius,  1682 
Tragoponic  acid,  1682 
Trailing  arbutus,  1478 
Train  oil,  807 
Tralles's  alcoholmetrical    table, 

1752 
Trang  pepper,   964 
Transparent  isinglass,    1522 
Transparent  soap,   1089 
Transplanted  Mexican   vanilla, 

1325 
Traubenkraut,   1397 
Traumatic  balsam,   1782 
Traumatol,  1465,  1682 
Traveller's  joy,  1450 
Treatment  of  opium    poisoning, 

909 
Tree  of  Heaven,   1372 
Tree  of  the  Gods,   1372 
Tree  primrose,  1584 
Tree  turmeric,  1463 
Trefle  d'eau,  1563 
Trehala  (note),  763 
Trehalose,   763    (note),  1072 
Trementina  cipria.   1247 
Trementina  comune,  1242 
Trementina  de  alerce.  1246 
Trementina  de  pino,   1242 
Trementina  de  Venecia,  1246 
Trementina  del  Canada,  1246 
Trementina  di  Venezia,    1246 
Triacetyl  chrysarobin,  1486 
Triacontane,  847 
Trianosperma  dermophylla,  1669 
Trianosperma  ficlfolia,   1669 
Trianospermine,   1669 
Trianospermitine,   1669 
Tribasic  phosphoric  acid,  62 
Trlbaslc  sodium  phosphate,  1151 
Tribioses,  1072 
Tribromallyl,   1682 
Tribromaniline  hydrobromide,    1421 
Tribromhydrln,   1376 
Tribromhydrinum,   1682 
Tribrommethan,  246 
Tibrommethane,  246 
Tribromophenol,   1421 
Tribromophenol-sulphonlc  acid, 

1421 
Trlbromostruthin,  1526 
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Tribromphenol,    1421,    1682 
Tribromphenol-bismuth,   1683 
Tribromphenol  bromide,    1683 
Tribromresorcin,   1056 
Tribromsalol,  1460 
Tribulus  lanuginosus,   1422 
Tricalcium  phosphate,    261 
Trichilia  emetica.   883 
Trichloracetic  acid,   86 
Trichloraldehyd  hydrate,  322 
Trichloraldehyde,  322 
Tricbioramido-ethylic   alcohol,   1444 
Trichlorbutyl   alcohol,   1445 
Trichlorbutylaldehydhydrat,  251 
Trichlorbutylidene  glycol,  251 
Trichloressigsan  1 1 
Trichloifctb.viidene  glycol,   322 
Trichlorisopropylalkohol,    1534 
Trichlorisopropylglycuronic  acid, 

1534 
Trichlormethane,  327 
Trlchlorphenol,  144* 
Tricblor-pseudo-butyl-alcohol,  1385 
Tricresol,  4<'.">,  1466 
Triethylamine. 
TriferriD.    L( 
Triformol,  1604 

Trlgonella   fuenum-grapcum,  1663 
Trigonelline,   lit 
Trlhjrdroxjrbenxi  ne,  1029 
Trihydroxybenzoic  acid.   29 
Trilodometbaiie,  860 
Trijodometano,   669 
Trijodinetban.    I 
Trikresol.   405,    1642 
Triiisa  odoratladma,  1540,   | 
Trillium.  1685 
Trillium  ereetum.    1683 
Trillium,  fluldextrad  of.  1796 
Trlmetbrlamln,  1685 
Trimethvlamine,  s:.s.  898,   1464. 

1.-.04.   1622,   1668,   V 
Trlmethylcarbinol,  ir>~<» 
Trimethyl   colchldBll 
Trlmethylethylene,   1585,    1606 
Trimethylglycocoll,  119,  1413 
Trimethyl  rosanilinc.    1589 
Trimethylxanthin.    1699 
Trlmethyl-xanthlne,   252 
Trinitrin.  solution   of.    1175 
Trlnitrin   tabids.    IL'.lT 

inc.    117«; 
Trinitrobotyltolat  i  e,   1575 
Trlnltrophenol,  1 01 4 
Triolein,   1591 
Trional,  12>>n 
Trtonalum,  1200 
Trioses.    1072 

Trioateum  perfollatum,   1109,    1684 
Trioxyantbraqnlnone,   i 624 
Trioxybenaolc  add,  29 
Trloxymetbylanthraqulnone.   1 10. 

1477,   1400 
Trioxymetbylene.  1300,  1604 
Trloxysparteine.   1104 
Tripalmitin,   1591 
Triphane. 
Triphenin.   Ic,s4 
Triphenyl-rosaniline.    1388 
Triple  orange  flower  water,   IT." 
Triple  rose  water,    183 
Triplex  pills.  1102   (note),  1808 
Tripoli  senna,    1110 
Tripoli.    1084 
Trlsaccharides.   1072 
Trisolfuro  di  antimonio   depurate 

153 
Trisulpho-acetylcreosote,  1626 
Triticum,  1200 

Triticum.  fluidextract   of,    565 
Triticum   sativum,    142 
Tritopine.   900 
Trituratio  elaterini.  1206 
Trituration  d'elnterine.   1200 
Trituration   of  elaterin,  1296 
Triturationen,   1206 


Triturations,  1296 

Triturations,   1296 

Trixis  pipitzahoac,  1606 

Trizincic  orthophosphate,  1702 

Troches,  1296 

Troches  of  ammonium  chloride 

1299 
Troches  of  bismuth,  1300 
Troches  of  catechu,  1300 
Troches  of  chalk  (note),  1299 
Troches  of  cubeb,   1300 
Troches  of  gambir,  1300 
Troches  of  ginger    (note),   1209 
Troches  of  glycyrrhiza  and  opium, 

1300 
Troches  of  ipecac    (note),   1299 
Troches  of  iron    (note),    1299 
Troches  of  krameria.    1301 
Troches  of  magnesia    (notei.    756 
Troches  of  morphine  and  ipecac 

(note  i.   1299 
Troches  of  peppermint   (n<  4 

1200 
Troches  of  potassium  chlorate, 

1302 
Troches  of  santonin,  1801 
Troches  of  sodium    bicarbonate. 

1802 
Troches  of  tannic  acid,  1200 
Trochisci.  1296 
Trochiad  acidi  beaaotd  (note), 

1207 
Troctaiad  acldl  carbolic!   (m 

IL'07 

Trochiad  n<  idl  tumid,  1207 
i  aote),  1286 

Trochisci   aconitl    (Bote),   1207 
Trochiad  alttaa  (note),  1 1 
Trocbl*  i  chlorldi,   1207 

(note  i.   1299 
Trochiad  b  ate),  1207 

Trochli  !.   1297   (mote), 

1800 

Trod  L299 

Trochiad  <  obetea,   1297   •  1 

1800 
Trochli  Mlthridatio, 

1695 
Trochlea  i  ferrl   l  nofc  i,  1209 
Trochiad  pamblr,    1 
Trochiad  glycyrrhlaai  <t  opll, 

1800 
Trochiad   gnnlacl    (note),   1207 
Trochisci   Ipecacuanha-    (note), 

1299 
Trochiad  kino  (note),  1297 
Trochiad   kramerlae,  1207    (note), 

1801 
'I  rochlacl  L  1298 

Trochiad   □  756 

Trochisci   mentbn   piperita!    (notei, 

1200 

Trochiad  morphine;  d    Ipecac- 
uanha-  ( nob    .    1299 

Trochisci   natri   bicarbonh  i.   1802 
Trochisci    opll    (note  1.    1801 
Trochiad  potassll    chloratle,    120K 

(note),  1802 
Trochisci  potassii    tartaratls 

acidae  (note),   1298 
Trochisci  pyrethri    (note),    1298 
Trochisci  santonin!.    1802 
Trochisci  sedativi    (notei.  1298 
Trochisci  sodli    bicarbonatis.    1302 
Trochisci   zingiberis    (note).   1299 
Trochlscus  acidi  benzoic!.  1200 
Trochiscus  acidi  carbollcl,  1200 
Trochiscus  acidi   tannici.    1200 
Trochiscus  bismuthi   compositus, 

1 800 
Trochiscus  catechu.   1300 
Trochiscus  eucalypti    gummi.    1300 
Trochiscus  ferri   redacti,   1300 
Trochiscus  guaiaci   resinse,   1301 
Trochiscus  ipecacuanha?.   1301 
Trochiscus  krameria?,  1301 


Trochiscus  kramerise  et  eocainae, 
1301 

Trochiscus  morphinje,  1301 

Trochiscus  morphinae  et  ipecac- 
uanhas, 1301 

Trochiscus  potassil   chloratis,    1302 

Trochiscus  santonini,   1302 

Trochiscus  sodii  bicarbonatis,   1302 

Trochiscus  sulphuris,   1302 

Tro&ne,   1549 

Trompatila,  1685 

Trona,   1136 

Tropa cocaine  (note),  370 

Tropeines,  213 

Tropic  acid,   227.   648 

Tropine,  227,    614,    648 

Tropine  hydrochloride    (note),  213 

True  broom.    1659 

Truxillo  coca,    368 

Trypsin,  911 

Tschakida   (note),  892 

Tschongott-tree.  1645 

Tsehuking.   1701 

Tschut,   1437 

Tsinisse,  1402 

Tsuga  canadensis,    1429 

Tub  camphor,    275 

Tuba  root.   1307 

Tuber  colchlcl,    380 

Tnbera  aconitl,  so 

Tubera   jalapnv    07.") 
Tubera  aalep,    1639 
Tubercle  antitoxin    (note),  1122 
Tubocuraru,  1007 
Tnbocurarlne,  1697,   1698 
Tukm-l-nll.    1588 
Tullplferine.   1551 
Tullplna,   It 

Tulip    tree    bark.    1551 
Tully's   powder.     1  <>J7 
Tullysches    pulver.    1d27 
TiilpenliHumrinde,    1 551 
Tumbekl   (note),  1070 
Tumenol,  1  • 
Tumenol   oil.    1686 
Timienol-sulphonic  add,    1 1 
Tumenol    venalc,    1685 

Tanataa  declplene,  047 

Tunbrldge  water.    100 
Tung  oil.   1598 

Tons    tree,    oil    of.    1585 

Tunldn,   1072 

T11110   cum.    1  I"." 
Tupelo  gum,    1588 
Tupelo  root,   151 

Turkestan   wormeeed,    1084 

Turkey   corn.    1111 
Turkey  gum,    - 
Turkey    myrrh.   800 
Turkey   opium    (note),   H00 
Turkey   pea.    1414.    1672 
Turkey-red  oil,   866 
Turkey  rhubarb,   1061 
Turkish   colocyntli.   388 
Turkish  essence  of  geranium,  871 
Turkish   manna   (notei.   70:; 
Turkish   tobacco    (notei.    1070 
Turlington's  balsam,    1250,    1782 
Turmeric.  1400.     17.'U 
Turmeric  paper,    1400.    1715 
Turmeric  tincture,    1715 
Turnera  aphrodisiaca,   1472 
Turnera  diffusa,   1472 
Turnera,  elixir  of,  1791 
Turnera,  fluldextract  of,   1796 
Turnera  microphylla.    1472 
Turner's  cerate,  1319  (note),  1820 
Turnsole,    1552 
Turpentine.   1050.  1242 
Turpentine-anytole,   1303 
Turpentine,  Canada.   1242 
Turpentine  liniment.   000 
Turpentine  liniment,    acetic.    1798 
Turpentine,  oil  of,  877.  1242 
Turpentine-phosphoric   acid,   935 
Turpeth,  1685 
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Turpeth  mineral,  1565 
Turpeth,  resin  of,   1685 
Turpethic  acid,   1685 
Turpethin,  1685 
Turpetholic  acid,  1685 
Turpethum,   1685 
Turtle-head,  1442 
Turtle  oil,   1592 
Tussac,   1560 
Tussilage,  1685 
Tussilago,   1685 
Tussilago  farfara,  1685 
Tussol,  1685 
Tutia,   1686 
Tutin,  1461 
Tutty,   1686 
Tu-tu,  1460 
Twinleaf,   1535 
Twitch-grass,  1296 
Tylophora  asthmatica,  1686 
Tylophora  fasciculata,  1686 
Tylophora  leaves,  1686 
Tylophorae  folia.  1686 
Tylophorine,   1686 
Tyrosine,  1603 
Tyrotoxieon,  1622 

u 

Ubiaea  schlmperi,  1701 

Ucuhula  nut    (note),  797 

Uebermangansaures   kali,    1013 

Uebermangansaures  zink,  1702 

Ufeem,  888 

Ufyoon,  888 

Uganda  aloes,   114 

Ukambin,   1398 

Ula,  1414 

Ulex,  1686 

Ulex  europaeus,  1471,  1686 

Ulexine,  1471,  1686 

Ulexite,  23 

Ulfmossa,   1441 

Ulmaren,   1686 

Ulmaria  palustris,    1660 

L'lmenrinde,   1303 

Ulmenrindenschleim,    796 

Ulmi  cortex,  1303 

Ulmic  acid,  1075 

Ulmin,  1075 

Ulmus,  1303 

Ulmus  alata    (note),  457 

Ulmus  americana,    1303 

Ulmus  fulva,   1303 

Ulmus  pubescens,  1303 

Ulmus  rubra,   1303 

Ultramarin,   1686 

Ultramarine,  1217,   1686 

Ultraquinine    (note),   349 

Umbelliferone,  209,  572,  781,  1210, 

1637 
Umbellularia,  1686 
Umbellularia  californica,  1595. 

1686 
Umbellularic  acid,  1686 
Umbillol,   1686 
Umber,   1687 
Umbrella  plant,   978 
Umschlage,  1435 
Uncaria  gambier,  574 
Uncomocomo,  210 
Undulated  ipecac    (note),  671 
Unfermented  wine   (note),  1345 
Unguenta,  1304 
Unguenta  extensa,  1820 
Unguento  de  cantaridas,   312, 

1307 
Unguento  saturnino,   314 
Unguentos,   1304 
Unguentum,  1305 
Unguentum  acidi  borici,  1305 
Unguentum  acidi   carbolic},   1316 
Unguentum  acidi  salicylici.   1305 
Unguentum  acidi  tannici.  1305 
Unguentum  aeonitinas,   1305 
Unguentum  ad  fonticulos,  1307 


Unguentum  adipis,  1305 
Unguentum  aegyptiacum  (note), 

1458 
Unguentum  aquas  rosas,  1305 
Unguentum  atropines,  1306 
Unguentum  basilicum,    315 
Unguentum  belladonnas,   1306 
Unguentum  benzoini,   95 
Unguentum  calamines,  1820 
Unguentum  calaminare,  1820 
Unguentum  calomelanos,  1315 
Unguentum  camphorae,  1820 
Unguentum  camphoratum,  1820 
Unguentum  cantharidis,  1307 
Unguentum  cantharidum,  1307 
Unguentum  capsici,  1307 
Unguentum  caseini,  1593 
Unguentum  ceretum,    312 
Unguentum  cereum,   1305 
Unguentum  cerussae,   1317 
Unguentum  cetacei,    1307 
Unguentum  chrysarobini,   1308 
Unguentum  citrinum,    1312 
Unguentum  cocainae,   1308 
Unguentum  conii,  1308 
Unguentum  crede\  1648 
Unguentum  creasoti   salicylatum 

extensum,  1820 
Unguentum  creosoti,    1308 
Unguentum  de  nihilo  albo,  1319 
Unguentum  diachylon,    1308 
Unguentum  elemi,    1510 
Unguentum  emolliens,    1305 
Unguentum  eucalypti,  1309 
Unguentum  fuscum,  1820 
Unguentum  gallae,    1309 
Unguentum  gallae  cum  opio,  1309 
Unguentum  glycerini,    592 
Unguentum  glycerini    plumbi    sub- 

acetatis,  314,  1309 
Unguentum  hamamelidis,   1309 
Unguentum  hydrargyri,    1309 
Unguentum  hydrargyri    album, 

1312 
Unguentum  hydrargyri  ammonlati, 

1312 
Unguentum  hydrargyri    chloridi 

corrosivi  extensum,  1820 
Unguentum  hydrargyri  cinereum, 

1309 
Unguentum  hydrargyri   citrinum, 

1312 
Unguentum  hydrargyri    composi- 

tum,   1312 
Unguentum  hydrargyri  dilutum, 

1312 
Unguentum  hydrargyri   iodidi 

rubri,   1312 
Unguentum  hydrargyri   nitratis, 

1312 
Unguentum  hydrargyri  nitratis 

dilutum,   1314 
Unguentum  hydrargyri  oleatis, 

1314 
Unguentum  hydrargyri   oxidi   flavi, 

1314 
Unguentum  hydrargyri  oxidi  rubri, 

1314 
Unguentum  hydrargyri  rubrum, 

1314 
Unguentum  hydrargyri    subchloridi, 

1315 
Unguentum  iodi,  1315 
Unguentum  iodinii,  1315 
Unguentum  iodinii    compositum 

(note),  1315 
Unguentum  iodoformi,    1316 
Unguentum  irritans,   1307 
Unguentum  kalii  jodati,  1317 
Unguentum  leniens,    1305 
Unguentum  matris,  1820 
Unguentum  mercuriale,  1309 
Unguentum  mezerei   (note),  781 
Unguentum  mylabridis    (note), 

283 
Unguentum  myrobalani.    1576 


Unguentum  myrobalani   cum  opio, 

1576 
Unguentum  neapolitanicum,  1309 
Unguentum  paraffini,    1316 
Unguentum  parafinum,   922 
Unguentum  petrolei,   922 
Unguentum  phenolis,    1316 
Unguentum  picis    compositum, 

1820 
Unguentum  picis  liquidas,  1316 
Unguentum  plumbi,  314 
Unguentum  plumbi  acetatis,   1316 
Unguentum  plumbi   carbonatis, 

1304  (note),  1317 
Unguentum  plumbi  Hebrae,  1308 
Unguentum  plumbi   iodidi,   1305 

(note),  1317 
Unguentum  plumbi    subacetatis 

compositum,  314 
Unguentum  populeum,  1618 
Unguentum  potassii  iodidi,   1317 
Unguentum  praecipitati  albi,  1312 
Unguentum  praecipitati   rubri,   1314 
Unguentum  resinas,    315 
Unguentum  resorcini  compositum, 

1820 
Unguentum  salicylatum  extensum, 

1820 
Unguentum  simplex,  1305  (note), 

1305 
Unguentum  staphisagrias,   1317 
Unguentum  stramonii,    1317 
Unguentum  sulfuratum   simplex, 

1318 
Unguentum  sulphuris,   1318 
Unguentum  sulphuris   alkalinum 

(note),   1318 
Unguentum  sulphuris  compositum, 

1820 
Unguentum  sulphuris  iodidi,   1318 
Unguentum  tetrapharmacum,  315 
Unguentum  veratrias,  1318 
Unguentum  veratrinae,   1318 
Unguentum  zinci,   1319 
Unguentum  zinci   carbonatis    (im- 

puri),   1820 
Unguentum  zinci  extensum,   1820 
Unguentum  zinci  oleatis,  1318 
Unguentum  zinci  oxidi,    1319 
Unguentum  zinci  stearatis,   1319 
Universal  gum,   7 
Unna  pencils,  1813 
Unna's  ichthyol  paste,  1806 
Unna's  soft  zinc  paste,  1806 
Unna's  sulphurated  zinc  paste, 

1806 
Unona  polycarpa,  1452 
Unona  uncinata,  1399 
Unschlitt,   1123 
Unreife  mohnkopfe,   913 
Unterphosphorigesaure,  45 
Unterphosphorigsaure    kalkerde, 

259 
Unterphosphorigsaures   eisenoxyd, 

507 
Unterphosphorigsaures  kali.  1004 
Unterphosphorigsaures   mangan- 

oxydul,  761 
Unterphosphorigsaures  natron, 

1146 
Unterschwefligsaures  natron,  1158 
Upas  antiar,  1397 
Upas  tieute.  1397 
Upland  cotton,   596 
Upland  sumach,  1066 
Upright  virgin's  bower,  1450 
Uragoga  ipecacuanha,  670 
Uralium,   1445 
Uranin,   1493 
Uranine,  1056 
Uranium,  1687 
Uranium  nitrate,  1731 
Urari,   1697 
Urasol,  1687 
Urea,  101,  490,   1687 
Urea  nitrate,    101 
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Urea  quinate,  1626 
Urechites,  1687 
Urechites  suberecta,  1687 
Urechitin,   1397,  1687 
Urechltlne,   1687 
Urechitonin,   1687 
Urechi  toxin,   1687 
Urc5e,   1687 

a  no,  101 
Urethan,  101 
Urethane,   101 

Urethral   suppositories,   1212 
Urginea.  K 

Urginea  indica,   1687 
Urginea  maritima,    1102 
Urginea,  oxymel  of,  I 
Urginea  scilla,  11  "2 
Urginea.  syrup   of,    1687 
Urginea.  tincture   of,    1687 
Urginea,  vinegar  of,  1687 
Urlcedln,   l( 

Urisolvin.    1687 

Urobilins,  1688 
Urol.    1826 
Uropberin,  1688 
Uroeln,  1628 

Irotropin,  610 
Irotropin  salicylate,    1639 
Urotroplne,  618 
rpitropine  quinate,   1626 
Ursal,    Kiss 
Drain,  1828 

n    1821,   1478 
Uraono,  1680 
Urtica,  1888 
Urtica  dtotca,    l( 
Irtica,  fluidextract   of.   1706 
1'rtlcu   gigas.    1' 

Urtica  arena,  U 
Druabic  add,  1686 
Uabek,   128 
Uatllagtne,   1888 

Ustllago.  l( 

Ustllago  maydls.  1688 

00 
Uva   passa.    1628 
i  v:i'  paaam  aUaorea, 
I'va   ursi.    1810 

i\a  aral,  extend  of  (note*,  468 
Iv.-i'   ursi   folia.   1818 
Uva   urslna.    1818 
Uvarla  sinensis.    1888 


Vaccarla   vulgaris,  1643 
Vacclnlnm,  kiss 
Vacclnium   rrasslfollum.     1 1 

Vacclnium  maerocarpou,  1464 
Vacclnlnm  myrtlllua,  868 
Vacclnium  vitls-ldaea.  1320,  1321 

(note).    1486 
Vaginal  suppositories,    1212 
Vahe-maintl,  1372 
Vainilla  mansa    (note),  1325 
Vainilla  pompona  (note),  1325 
Vainilla  slmarona    (note),    1325 
Vainilla  vezacate    (note).    1325 
Vakamba.   1888 
Valencia  almonds.    188 
Valencia  saffron.  408 
Valeraldehyde.    S:',7.   846 
Valerate  de  zinc,  1359 
Valerate  of  ammonia,   136 
Valerate,  zinc.    1359 
Valerene,   1382 
Valerian,  1321 
Valerian,  ammoniated   tincture   of. 

1 289 
Valerian,  fluidextract  of,  566 
Valerian,  infusion    of    (note).    652 
Valerian,  oil    of.    1322 
Valerian   root.   1322 
Valerian,  tincture  of,   1289 
Valeriana,  1321 
Valeriana  dioica.  1323 


Valeriana  jatamansi,  1677 
Valeriana  mexicana   (note),  1322 
Valeriana  officinalis,  1321,  1689 
Valeriana  phu,  1323 
Valeriana  tuberosa,    1677 
Valeriana   wallichii,    1528 
Valerianae  Indicse  rhizoma,  1322, 

1528 
Valeriana?  radix  majorls   (note), 

1322 
Valerians  rhizoma,    1322 
Valeriana  zincicus,  1359 
Valerianate  d'ammoniaque,    136 
Valerianate  de  bismuth.   1417 
Valerianate  de  zinc.    1359 
Valerianate  of  ammonia.  136 
Valerlanato  amonlco,   136 
Valerlanato  zinclco.    1 
Valerlane.  1322 
Valeriane  am^ricalne.    419 
Valeriane  officinale.   1322 
Valerianic  acid.   1688 
Valerlansaure.  1688 
Valeriansaures  ammonium.    136 
Valeric  acid.  183  ! '',88 

Valeric  acid   diethylamide.    1689 
Valeric  acid,    monohydrated.    136 
Valerldln,   Kis'.i 
Valcrvdin.    1688 
Valldol.    K 

Valldolum   camphoratum.   1 
Vallct's   ferruginous  pills,  767 
Vallet's   mass.   7<I7 

Vallet's  awaa,    poardered   768 

Vallet's   pill   mass.    707 

Valletsche   plllen 

Viillonc.    L( 

Valonla.    U 

Valyl. 

Vanadi'    u,  id.    U 

Vanadium.    1880 

Vandal  root,  i 

Vandellla.  l< 

Vandellla  dlfrusa.  K 

Vanilla,  1    . 

Vanilla   nppi  ndlculata.    1324 

Vanilla    arotnatlca.     1 

Vanilla,  fluidextract  <.f.  i. 

Vanllla   gardnerl. 
Vanilla    guavaticnslH. 
la    leaf.    1546 

Vanilla  odoreta. 

Vanilla    palmar  um.    1321 

Vanilla    pli'i'Miitha. 

Vanilla    planlfolln.    1 

Vanilla    poisoning    (note),   1326 

Vanilla    pompona.    1 

Vanilla  sylvestrls    (note),    1325 

Vanilla,  tincture  of,   1288 

Vanilla,  1821 

VanlUekampber,  1826 

Vanllletinktnr.    1280 

Vanillic  add.    1327 

Vanillin.   208,   233.    840,    124.% 

(note),  1824,  1326 
Vanillin,  compound  essence  of.  1819 
Vanillin,  compound  tincture  of, 

1819 
Vanllllne,   1326 
Vanillinum.  1326 
Vanlllons.    l.'!2.r. 
Vao,   lt;;t7 
Vapor  bath.    167 
Vapor  creosotl,  405 
Varec.   1136 

Varech  v£siculeux,   1498 
Vars.   1699 
Vasellna,  922 
Vaseline,  922 

Vaselinum  oxygenatum,  1690 
Vasicine,   1369 
Vasogen,  1690 
Vaterla  acuminata,   1456 
Vateria   indica.   1389,  1456 
Vayvlrang,   1477 
Vedegambre  bianco,  1330 


Vedegambre  verdo,  1330 
Vegetabilische  abfiihrpillen,  955 
Vegetable  albumen,  1492 
Vegetable  calomel,  978 
Vegetable  cathartic    pills,    955 
Vegetable  charcoal,  295 
Vegetable  drying  oils,  807 
Vegetable  ethiops,  1498 
Vegetable  fats,  solid,  807 
Vegetable  fibrin,   1492 
Vegetable  ivory,    1613 
Vegetable  jelly,  1431 
Vegetable  non-drying  oils,  806 
Vegetable  oils,  drying,  807 
Vegetable  peptone,   1603 
Vegetable  rennet,   1696 
Vegetable  sponge,   1564 
Vegetable  sulphur,   750 
Vegetable  wax,    310 

•  animal   substances,  1492 
Vegi-lecithln,    1547 
Veil  chen.    1688 
Veilchenwurzel,    1596 
VCIanede.  ir,s:i 
Vellarlne,   1618 
Velloslne.    1608 

Velpeau's  dlarrhona    mixture.    1804 
Venetian  red.    1684,    I860 
Venetian  white.  ;»ti 

Venetlanlscher   terpontln,    1246 
-uelan  sandal    wood.   s?l 
i    sumach,    14!)!) 
8   Iripoll.   1884 

Venice  turpentine,  1244.  12 n; 

Ventilated   sulphur    (note),    1207 
Venus'   shoe.    11 !» 
Vera    Cruz   sarsaparllln,    1 
rail. inc.    1 

re  blanc,   1 

tW    vert.    13.'!(» 
Veralrla,    1327 

Vera  trie    a  j'.t.    1  030 

Veralrldlne.    1828 

■  Ina,  1327 

Veretelne,  1827,    1686 

1  Lne  ointment,    1818 
■  ritie.  oleate  of,  I 
Veratrtnotent,  - 

rinaalbe,   1 
Veralrlnum.  1827 

Verntrlnum  oletcum,  K23 
Verutroldlne,  1881 

VeratroTn.    1820 
Vera)  rum,  1880 

1  rum    allium.    1880,    I 

•rum  caltfornlcnm,  1880 
Veratrum,  flnldextend  of,  566 
Veratrum  frlgidum,  1881 
Vetntrum  luteum,    1441 

Veratrum   nigrum.    1881 
Veratrum  officinale,  1686 
Veratrum  sabadllla.    1886 
Veratrum,  tincture  of,   1280 

Veratrum    viride.   1880 
Veratryl    pseudaconine,    88 

Verbaecum,  1880 

Verbaecum,  fluidextract  of,  1796 
Verbascum  phlomoldes,   1680 
Verbascum  slnuatum,    1690 
Verhascum  thapsl forme.   1690 
Verbascum  thapsus,   1690 
Verbena,  fluidextract  of,   1796 
Verbeslna  hellanthoides,   1368 
Verde  rame,  1457 
Verdet,  1457 
Verdet  grls,   1457 
Verdigris,  1 457, 
Verdigris,  crystallized,    1457 
Verditer,   1690 
Verdiinnte  esslgsaure,  13 
Verdiinnte  hydrobromsaure,  32 
Verdiinnte  Jodwasserstoffsaure,  30 
Verdiinnte  phosphorsaure,  63 
Verdflnnte  salpetersalzsaure,  56 
Verdiinnte  salpetersaure,  54 
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Verdiinnte  salzsaure,  38 
Verdiinnte  schwefelsaure,  76 
Verdiinnte  unterphosphorigesaure, 

45 
Verdiinnter  spiritus,  103 
Verdtinnter  welngeist,  103 
Verek,  1 

Verfliissigte  karbolsaure,  931 
Verge  d'or,  1657 
Verine,   1329,    1636 
Verjuice,  12,  1628 
Vermilion,   1567 
Vernis  du  Japan,  1372 
Vernonia,  1690 

Vernonia  anthelmintica,    1690 
Vernonia  nigritiana,  1408 
Vernonin,  1408 
Veronal,  1691 
Veronica,  1691 
Veronica  beccabunga,    1691 
Veronica  officinalis,  1691 
Veronica  virginica,    691 
Veronique  male,   1691 
Versiisster  salpetergeist,   1165 
Vert-de-gris,    1457 
Vesicating  ammoniacal  ointment, 

173 
Vesicating  taffeta,  314 
Viburnic  acid,   1081,   1334 
Viburnin,   1334 
Viburnum,  1333 
Viburnum,  compound  tincture  of, 

1820 
Viburnum  dentatum,    1334 
Viburnum  lantana,    1333 
Viburnum  lentago,    1333 
Viburnum  obovatum,  1333 
Viburnum  opulus,   1333,   1689 
Viburnum  opulus,  compound  elixir 

of,    1791 
Viburnum  opulus,    fluidextract   of, 

566 
Viburnum  prunifolium,   1333 
Viburnum  prunifolium,  elixir  of, 

1792 
Vichy  salt,  artificial,  1811 
Vichy  salt,  artificial,   effervescent, 

1811 
Vichy  salt   with   lithium,   artificial, 

effervescent,  1811 
Vichy  water,   166 
Vieirine,   1691 

Vienna  caustic    (note),   1004 
Vienna  paste,  1004  (note),  1691 
Vif  argent,   633 
Viferral,   1520 
Vigne  vierge,    1694 
Villate's  solution,  1803 
Vin  antimonie\  1335 
Vin  aromatique,    1396 
Vin  blanc,    1334 
Vin  ehalybg,  1337 
Vin  de  Bordeaux,  1341 
Vin  de  bulbe  de  colchique,  1336 
Vin  de  coca,  1336 
Vin  d'ecorce   d'orange   amere,    1335 
Vin  d'ipgcacuanha,  1338 
Vin  d'opium  compost,  1338 
Vin  de  quinine,  1339 
Vin  de  quinquina   ferrugineux, 

1337 
Vin  de  seigle  ergote\  1337 
Vin  de  semence  de  colchique, 

1336 
Vin  emgtique,   1335 
Vin  ferrugineux,    1337 
Vin  rouge,   1339 
Vin  stibie\   1335 
Vina  medicata,    1334 
Vinagre  de  escila,   12 
Vinaigre  cantharid£,   11 
Vinaigre  d'ipecacuanha.   11 
Vinaigre  de  lobeMie   enflee    (note), 

749 
Vinaigre  d'opium,  12 
Vinaigre  de  plomb,  728 


Vinaigre  de  sanguinaire  (note), 

1083 
Vinaigre  de  saturne,  728 
Vinaigre  de  scille,  12 
Vinaigre  distille\  1693 
Vinaigre  glacial,  13 
Vinaigre  scillitique,  12 
Vinca,  1691 
Vinca  major,  1691 
Vinca  minor,  1691 
Vincetoxicum,  1691 
Vincetoxicum  officinale,    1691 
Vincetoxin,  1400 
Vinegar,  1691 
Vinegar,  aromatic,  1781 
Vinegar  of  cantharides,  11 
Vinegar  of  colchicum     (note),    11 
Vinegar  of  ipecacuanha,  11 
Vinegar  of  lobelia   (note),  749 
Vinegar  of  opium,  12 
Vinegar  of  sanguinaria    (note), 

1083 
Vinegar  of  squill,  12 
Vinegar  of  urginea,  1687 
Vinegar,  pyroligneous,  16 
Vinegar,  radical,  17 
Vinegar  tree,    1066 
Vinettier,  1412 
Vino  bianco,   1334 
Vino  con  colchico,  1336 
Vino  de  coca  del  Peru,  1336 
Vino  de  opio  compuesto,  1338 
Vino  emetico,  1335 
Vino  oppiato  composto,  1338 
Vino  tinto,  1339 
Vinous  fermentation,    103 
Vinous  tincture  of  rhubarb,  1819 
Vlns  medicinaux,  1334 
Vinum  album,   1334 
Vinum  antlmoniale,  1335 
Vinum  antimonii,    1335 
Vinum  aromaticum,    1396 
Vinum  aurantii,  1335,  1821 
Vinum  aurantii  compositum,  1821 
Vinum  carnis,   1821 
Vinum  carnis  et  ferri,  1821 
Vinum  carnis,  ferri  et  cinchona?, 

1821 
Vinum  chalybeatum.    1337 
Vinum  china?  ferratum,  1337 
Vinum  coca?,  1336 
Vinum  cocae  aromaticum,  1821 
Vinum  colchici,  1336 
Vinum  colchici  radicis   (note), 

1336 
Vinum  colchici   seminis,   1336 
Vinum  ergots?,  1337 
Vinum  erythroxyli,  1336 
Vinum  erythroxyli  aromaticum, 

1821 
Vinum  ferri,  1337 
Vinum  ferri  amarum,   1337 
Vinum  ferri  citratis,    1337 
Vinum  fraxini  americanae,  1821 
Vinum  generosum  album,  1334 
Vinum  ipecacuanha?,   1338 
Vinum  martiatum,  1337 
Vinum  opii,    1338 
Vinum  pepsini,  1821 
Vinum  picis,   1821 
Vinum  portense,   1339 
Vinum  pruni  virginiana?,  1821 
Vinum  pruni  virginianse  ferratum, 

1822 
Vinum  quinina?,  1339 
Vinum  rubrum,    1339 
Vinum  senna?    (note),   1114 
Vinum  stibiatum,   1335 
Vinum  xericum.    1334,    1339 
Vinyl-diaceton  alkalamine,  1482 
Vinyl-sulphide,  1375 
Vioform,   1693 
Viola,  1693 
Viola  calamina,  1360 
Viola  cucullata,   1693 
Viola  ipecacuanha,   670 


Viola  odorata,  1693 

Viola  pedata,  1693 

Viola  quercitrin,  1694 

Viola  tricolor,  1693 

Violet,  1693 

Violet  striated  ipecac  (note),  671 

Violet  wood    (note),  4 

Violeta,  1693 

Violetta,  1693 

Violette,  1444,  1693 

Violette  odorante,  1693 

Violine,   1693 

Viranga,   1477 

Virgin  honey,  773 

Virgin  oil,  862 

Virgin  scammony,  1099 

Virginia  creeper,   1694 

Virginia  pine,   1243 

Virginia  serpentaria,  1116 

Virginia  snakeroot,  1114 

Virginian  prune  bark,  1019 

Virginian  prune,  syrup  of,  1230 

Virginian  prune,  tincture  of, 

1283 
Virginianische  schlangenwurzel, 

1115 
Virginische  cedar,  1537 
Virginischer  wolfsfuss,  1555 
Viride  aeris,    1457 
Viridine,  1331,  1680 
Virola  sebifera   (note),  797 
Viscaoutchin,   1415 
Viscid  sulphur,  1206 
Viscin,  1415 
Viscin  plasters,    1415 
Viscum,  1694 

Viscum  album,    1414,    1694 
Viscum  aucuparium  verum,  1415 
Viscum  flavescens,   1G94 
Vitellus,  1476,    1694 
Vitis  quinquefolia,    1694 
Vitis  vinifera,   1334,  1339,  1628 
Vitriol  bleu,  413 
Vitriolated  soda,    1156 
Vitriolated  tartar,  1016 
Vitriolic  acid,  68 
Vitriolo  azul,  413 
Vitriolo  di  rame,  413 
Vitriolol,  68 
Vitriolum  album,  1357 
Vitriolum  martis  purum,  511 
Vitrum  antimonii,  1881 
Vitus  hederacea.  1694 
Vlverra  civetta,  1450 
Viverra  zibetha,  1450 
Vleminck's  lotion,   1799 
Vlemincks  solution,   1799 
Vogelbeere,  1658 
Vogelleim,   1414 
Volatile  alkali,  125 
Volatile  liniment,   695 
Volatile  oil  of  almond.  829 
Volatile  oil   of  mustard,   876 
Volatile  oil  of  mustard,    assay    of, 

876 
Volatile  oil  of  nutmeg,  861 
Volatile  oils,  811 
Volatile  oils,  acids  and  their 

esters  in,  812 
Volatile  oils,  adulteration  of,  817 
Volatile  oils,  alcohols  and  esters  in, 

812 
Volatile  oils,  aldehydes  in,  812 
Volatile  oils,  ketones  in,   812 
Volatile  oils,   manufacture  of,  818 
Volatile  oils,   neutral  bodies, 

oxides,  etc.,  in,   813 
Volatile  oils,  phenols  and  phenol 

ethers  in,  812 
Volatile  oils,  sulphides  and  sulphur 

compounds  in,  813 
Volatile  oils,  terpeneless,  812 
Volatile  salt.  129 
Volcanic  sulphur,    1204 
Volemite,   1621 
Volhard's  solution,  1722 
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Volumetric  solution,   alkaline 

cupric  tartrate,  1716 
Volumetric  solution,    double-normal 

sodium   hydroxide,   1723 
Volumetric  solution,   fiftieth-normal 

potassium  hydroxide,  1720 
Volumetric  solution,  fiftieth-normal 

sulphuric  acid,  1726 
Volumetric  solution,  half-normal 

alcoholic  potassium   hydroxide, 

1720 
Volumetric  solution,    half-normal 

hydrochloric  acid,   1717 
Volumetric  solution,   half-normal 

sulphuric  acid,  1  7 li r> 
Volumetric  solution,  hundredth- 
normal  potassium  hydroxide, 

1720 
Volumetric  solution,  normal   hydro- 
chloric acid,   1717 
Volumetric  solution,  normal  potas- 
sium  hydroxide,   1719 
Volumetric  solution,  normal 

sodium  hydroxide,  1723 
Volumetric  solution,  normal  sul- 
phuric acid.   1724 
Volumetric  solution  of  iodine, 

1788 
Volumetric  solution  of  potassium 

bichromate,  1738 
Volumetric  solution  of  silver 

nitrate.   73N 
Volumetric  solution  of  sodium 

hydroxide,    1739 
Volumetric  solution  of  sodium 

thloanlphate,  1789 
Volumetric  solution   of  sulphuric 

acid.  173!) 
Volumetric  solution,   tenth-normal 

bromine,   1710 
Volumetric  solution,   tenth-normal 

Iodine,  171  s 
Volumetric  solution,  tenthnormal 

oxalic  acid.    171  B 
Volumetric  solution,   tenth  normal 

potassium   dicliromute,    1718 
Volumetric   solution,   tenth  normal 

potassium   hydroxide.    1720 
Volumetric  solution,   tenth-normal 

potassium    permanganate,    1721 
Volumetric  solution,   tenth  normal 

potassium    snlphix  yanatc.    1722 
Volumetric  solution,   tenth-normal 

silver   nitrate,    1722 
Volumetric  solution,   tenth-normal 

sodium   chloride.    172:: 
Volumetric  solution,   tenth-normal 

sodium    thiosulpliate.    1724 
Volumetric  solution,  tenth-normal 

sulphuric  acid.   172.' 
Volumetric  solutions.     17<<." 
Volumetric  solutions  of   B.I\,   1738 
Vouacapoua  araroba,  335 
Vouacapoua  inermis.  1423 
Vouacapoua   retusa,  1423 
Vulcanite.    1094 
Vulcanite  rubber  (note),  430 
Vulpinic  acid,  1441 

w 

Waahoo    (notel,   457 
Wabayo,  1808 

Wachholderbeeren,   1530 
Wachholderbeeriil,   840 
Wachholderol,   840 
Wachholdersplritus.   1177 
Wachsbaum,  1575 
Wachsgagel,   1575 
Wachssalbe,  312.   1305 
Wachssalben,  311 
Wad,   1451 
Wade's  balsam.  1256 
Wahoo,  456 
Wahoo,  elixir  of.  1786 
Wake-robin.  1390,  1683 


Wakhma,  90 

Waldfarnwurzel,  210 

Waldmalve,   1558 

Waldrebe,   1450 

Wall  pellitory.   1604 

Wall  pepper,  1645 

Wall  rath,  317 

Walnut.  1535 

Walnut  oil.  833 

Walonen,   1689 

Walrat.   317 

Walrathsalbe.  1307 

Wan  t'o  lo  hua,  1183 

Warburg's  pills,  1807 

Warburg's  tincture.  1695,  1817 

Ward's  paste,   389 

Warm  bath.   107 

Warm  plaster.  439 

Warming  plaster.  439 

Warren's  styptic,  1803 

Wars.   1099 

Warzenkraut.  203 

Waschungen.    749 

Washed  sulphur,  1202 

Washes.    749 

Washing  soda.   1130 

Wash-rag  sponge. 

r,  1  til 

i  henedikten-wurzel.  1502 
i  i  fenchel,    1 
Wnss«  rhaltlges   wollfett.    90 
Wasserharz.   888 

rholdrrrinde.    1333 
Wassernabcl.    1519 
Wasserschierling,   1448 
Waswrsi  hwelke.    1333 

■-toft"   byperoxyd.    179 

i  stuff   liyperoxldlosune.   179 

rwegerU  i>.  137 1 
Water.  101 

Water.  Aix  la  Chapelle.    166 
Water,  alkaline    mineral,    160 
Water,  alum    process   of   purifying. 

1 88 
Water,  ammonia,   188 
Water,  anise.    1  71 
Water.  Apollinarls.    100 
Water  ash.    1822 

Water  arena,   1808 

Water,  T'.adcn  -I'.adcn.     100 
Water.  I '.a  tli.    188 
Wat.r.  Bedford,  188 

Water,  bitter   almond.    173 
Water.  P.randywlne.    166 

Water,  Brighton,  ioo 

Water,  camphor.    177, 
Water,  caraway.    170 
Water,  carbonated,   100 
Water,  carbonic  acid.  168 
Water,  chalybeate,   106 
Water.  Cheltenham,  106 
Water,  cherry  laurel.  181 

Water,  chlorinated,  188 

Water,  chloroform.    178 
Water,  cinnamon.    170 
Water,  common.  161 

Water,  creaaote,  176 
Water,  creoeote,  176 

Watercress.   1577 
Water  cup.    1044 
Water,  dill,    174 
Water,  distilled,    177 
Water  dropwort,    1584 
Water.  Diirkheim,   166 
Water,  elder-flower,  183 
Water,  Ems,  166 
Water,  Epsom,    166 
Water  eryngo.    1479 
Water,  fennel,   178 
Water,  Friedrichshall,   166 
Water  germander,   1672 
Water,  hamamells,  178 
Water,  hard.    101 
Water,  Harrodsburg.  166 
Water,  Harrogate,  166 
Water  hemlock,  1449,   1584 


Water,  Hunyildl   Janos,    166 
Water,  lake,  163 
Water,  lavender,  1177 
Water,  magnesian,    166 
Water,  marsh,  163 
Watermelon,  1468 
Water,  mineral,   166,    168 
Water,  morphinated,   904 
Water  of  ammonia,    109 
Water,  orange  flower,  174 
Water,  oxygenized.    179 
Water  parsnip,  1393 
Water  pepper.    1417 
Water,  peppermint.  182 
Water,  pimento.    182 
Water,  Pittsburg,    166 
Water  plantain,   1374 
Water,  potable,   161 
Water,  pure.   161 
Water.  I'yrmont.   166 
Water-radish,  1577 
Water,  rain.    102 
Water,  raw.    103 
Water,  river,    102 
Water,  rose.    188 
Water,  rose,   stronger.    183 
Water,  rose,  triple.   183 
Water,  saline  mineral,   166 
Water.  Saratoga,  160 

Water,  sea.  188 
Water,  sedative.   1788 
Water,  Seldlitz,    160 
Water.  Selters.    188 

Water  shamrock.   1503 
Water,  silieious  mineral,  106 
Water,  snow.    102 
Water,  soda.    1 0H 

Water,  soft,    lm 

Water.  Spa.    106 

Water,  spearmint.    1X2 

Water,  spring.    102 

Water,  stronger  ammonia.    171 

Water,  stronger  orange  flower, 

ITT. 
Water,  tar.  887 
Water.  Theodorahalla,  106 

Water,  triple   orange    (lower,    175 

Water.  Tunbrldge.    100 

Water,  well.    161 

Water,  Wiesbaden,    100 

Water,  witchhazel,    178 

Waters,  1H1 

Waters,  distilled.    184 

Waters,  medicated,    184 

Wattle  gum    ( notei,  4 

Wau,   1029 

Wax,  farnauba,  1431,  310  (note) 

Wax,  China  (note),  307 

Wax,  Qondang  (note),  310 

Wax,  India  (note),  307 

Wax,  Japan.  809 

Wax,  Japanese  (note),  310 

Wax,  myrtle,  311,  1575 

Wax,  ocotilla    (note).   310 

Wax,   plsang    (note),   310 

Wax.   vegetable,    310 

Wax,   white.   307 

Wax.   yellow.    307 

Waxed  cloth,   314 

Waxes,  808 

Waxes,   liquid.  808 

Weak-fish.    1522 

Weather-glass,  1384 

Wegerich,   1616 

Welches  paraffin,  922 

WeidenrSschen,  1478 

Weights  and  measures,  tables  of, 

1743 
Welhnachtswurzel,   1514 
Weihrauch,   1593 
Welngeistlge  ammoniakflusslgkelt, 

1170 
Weingelstlges  ammoniak,    1170 
Weingelstlges    kriihenaugenextrakt, 

482 
Weinsaure,  82 
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Weinsaures  eisenoxyd-ammonium, 

498 
Weinsaures  eisenoxyd-kall,  499 
Weinsaures  morphium,  792 
Weinstein,  985 
Weinsteinsaure,  82 
Weinsteinsaure  morphinlosung,   727 
Weisse  magnesia,  750 
Weisse  nieswurzel,  1330 
Weisse  quecksilbersalbe,   1312 
Weisser  andorn,   766 
Weisser  arsenik,  197 
Weisser  germer,  1330 
Weisser  leim,  576 
Weisser  quecksilberpracipitat,    637 
Weisser  senf,    1123 
Weisser  senfsamen,  1123 
Weisser  sirup,  1216 
Weisser  vitriol,  1357 
Weisser  zucker,    1070 
Weisses  fischbein,  1469 
Weisses  wachs,  307 
Weisswein,   1334 
Weisswurzel,  1456 
Weizenstarke,   142 
Weld,   1629 
Well  water,  163 
West  African  false  parelra  brava 

(note),  916 
West  African   pepper,   963 
West  India  ginger,  1362 
West  India  kino,   682 
West  India  molasses,  1076 
West  Indian  sandal  wood,  874 
West  process  for  iodine   (note), 

664 
Western  bezoar,    1414 
Whale  oil  group,  807 
Wheat,  141 
Wheat  starch,  142 
Whig-plant,  146 
Whin,   1686 
Whisky,  104,  1174 
Whisky  cherry,  1019 
White  agaric,   1370 
White  arsenic,    197 
White  ash,  1496 
White  ash,  wine  of,  1821 
White  balsam,  221 
White  bay.  1557 
White  beeswax,  307 
White  bismuth,  242 
White  bole,   1418 
White  bryony,  265,  1421 
Whltecap,  1660 
White  Castile  soap,  1087 
White  cedar,  1537,  1676 
White  cedar,  oil  of,  1676 
White  chamomile,  146 
White  chestnut  oak,  1034 
White  cod  liver  oil,  858 
White  cohosh.  1368 
White  elm,  1303 
White  flux,  987 
White  galls,  573,  1576 
White  ginger.   1362 
White  grease,    94 
White  hellebore,    1330 
White  hoarhound,  766 
White  ink,   1529 
White  ipecac   (note),  671 
White  lead,  970 
White  lead,  ointment  of,   1317 
White  lettuce,   1576 
White  mallow,  118 
White  matter,  350 
White  mustard,    1123 
White  mustard  seeds,   1123 
White  oak.  1034 
White  oak  bark,  1034 
White  of  eeg.  147*5 
White  oil,   1585 
White  oil  of  thyme,  884 
White  pareira  brava    (note),  916 
White  pepper.  903 
White  petrolatum.  924 


White  pine,    compound   syrup   of, 

1816 
White  pitch,   1246 
White  poppy,   888 
White  precipitate,  637 
White  precipitate  ointment,   1312 
White  resin,  pure,  350 
White  rhubarb   (note),  1062 
White  rosin,    1050 
White  senega,  1108 
White  sepota,   1433 
White  snakeroot,   457 
White  stick   caustic  potassa,   1003 
White  sugar,  1073 
White  sulphur  springs,  166 
White  sumach,   1066 
White  swallow-wort,   1691 
White  tartar,  985 
White  tulip  bark,  1551 
White  turpentine,   1245 
White  veratrum,  1330 
White  vetch,   1545 
White  vitriol,  1357 
White  walnut,   1535 
White  water-lily,  1583 
White  wax,   307,   308 
White  wine,   1334 
White  wine  vinegar,   1693 
White  wines,    1340 
White  wood  bark,   1430 
Whiting,   1695 
Whitish  catechu,    1436 
Whorehouse  tea,  1478 
Wiener  aetzpulver   (note),  1004 
Wiener  trank,   657 
Wiesbaden  water,  166 
Wiesenknoterich,  1417 
Wild  allspice,   1411 
Wild  bergamot,  1571 
Wild  black  cherry,  1019 
Wild  brier,  1632 
Wild  cardamom  (note),  298 
Wild  carrot,  1431 
Wild  cassia,  365 
Wild  chamomile,   772,   1464 
Wild  cherry,  1019 
Wild  cherry,  acetous  syrup  of 

(note),  1231 
Wild  cherry,  ferrated  wine  of,  1822 
Wild  cherry,   fluidextract  of,   554 
Wild  cherry,  infusion  of,  656 
Wild  cherry,  syrup  of,   1231 
Wild  cherry,  tincture  of   (note), 

1021 
Wild  cherry,  wine  of,  1821 
Wild  cinnamon,  365 
Wild  cochineal,   376 
Wild  cranesbill,    582 
Wild  cucumber,   431 
Wild  fennel.  568 
Wild  ginger,   1400 
Wild  guelder-rose,  1333 
Wild  hippo,   1483 
Wild  horehound,  457 
Wild  indigo,   1406 
Wild  ipecac,  1483,  1684 
Wild  jalap,  1456 
Wild  lemon,   979 
Wild  lettuce,  687 
Wild  licorice,  1394 
Wild  mandrake.  978 
Wild  marjoram,   1596 
Wild  nutmeg.   798 
Wild  orange.  1453 
Wild  orange  peel,  216 
Wild  pea.   1672 
Wild  pepper,  780 
Wild  pink,   1646 
Wild  potato,   1456 
Wild  quinine,   1605 
Wild  rosemary,   304.   1548 
Wild  sarsaparilla,    1394 
Wild  senna,  1433 
Wild  tobacco,  747 
Wild  yam  root,  1473 
Wilde  baldrianwurzel,   1322 


Wilder  marjoran,  1596 
Wilder  mohn,   1065 
Wilder  rosmarin,  1548 
Wildersenf,   1649 
Wilder  wein,   1694 
Wildkirschenrindaufguss,  656 
Wildkirschenrinde,   1019 
Wildkirschenrindensirup,  1231 
Wildkirschenrindentinktur,  1283 
Wilkinson's  ointment,   1820 
Willow-herb,  1478 
Willughbaea  amara,  1507 
Willughbaea  gonoclada,   1507 
Willughbaea  guaco,  1507 
Willughbaea  houstonis,  1507 
Windsor  soap,   1089 
Wine,  aromatic,  1396 
Wine,  colchicum,  1336 
Wine,  detannated,  1334 
Wine,  ipecacuanha,  1338 
Wine,  iron,  1337 
Wine  lees,  83 
Wine  measure,  1744 
Wine  of  antimony,  1335 
Wine  of  beef,  1821 
Wine  of  beef  and  iron,  1821 
Wine  of  beef,  iron  and  cinchona, 

1821 
Wine  of  coca,  1336 
Wine  of  coca,    lromatic,   1821 
Wine  of  colchicum  root   (note), 

1336 
Wine  of  colchicum  seed,  1336 
Wine  of  ergot,    1337 
Wine  of  erythroxylon,  aromatic, 

1821 
Wine  of  ferric  citrate,   1337 
Wine  of  ipecac,   1338 
Wine  of  iron,   1337 
Wine  of  iron,  bitter,   1337 
Wine  of  iron  citrate,  1337 
Wine  of  opium,    1338 
Wine  of  orange,  1821 
Wine  of  orange,  compound.  1821 
Wine  of  pepsin,  1821 
Wine  of  senna    (note).  1114 
Wine  of  tar,  968  (note),  1821 
Wine  of  white  ash,  1821 
Wine  of  wild   cherry,    1821 
Wine  of  wild  cherry,  ferrated, 

1822 
Wine,  orange,  133.") 
Wine,  quinine.   1339 
Wine,  red,    1339 

Wine,  unfermented    (note),  1345 
Wine  vinegar,   1693 
Wine,  white,    1334 
Wines,   medicated,    1334 
Wing-seed,   1622 
Winged  Bengal  cardamom.  298 
Winter  bleached  cotton  seed  oil, 

848 
Winter  cherry,  1613 
Winter  clover,  1571 
Winter  rose,  1514 
Winter  savory,    1644 
Wintera,   1695 
Winterberry,  1621 
Winterbloom.   608 
Winterene.   1696 
Wintergreen,   319,    1501 
Wintergreen-anytole,  1393 
Wintergreen,   oil  of,   64.  846 
Wintergreen.   spirit  of.   1175 
Wintergrun,  319 
Wintergriinol,  846 
Winter's  bark,   1557,  1695 
Winter's  bark,  oil  of,  1696 
Winter's  zimmt.   1695 
Wismut,   246 
Wismutalbuminat,   1415 
Wismutammoncitrat,  238 
Wismutcitrat,  237 
Wismutoxychlorid,   1416 
Wismutoxyd.  239 
Wlsmutsubcarbonat,  239 
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Wismutsubnitrat,  242 
Wismutsubsalicylat,   244 
Wismuth,   246 
Wismuth-ammoniakcitratlosung, 

705 
Wismuthpastillen,  1300 
Wismuthvalerianat,  1417 
Wistaria,  1696 
Wistaria  chinensis,    1696 
Wistar's  cough  lozenges,  1301 
Witch  gowan,   1240 
Witch-grass,  1296 
Witchhazel,  608,   609 
Witchhazel  bark,  608 
Witchhazel  extract,  178 
Witchhazel  leaves,   609 
Witchhazel  water,  178 
Withania,   1696 
Withania  coagulans,  1696 
Witherite,  225 
Woad,  1534 

Wohlrlechendes  vellchen,  1693 
Wohlverleihbliithen,  195 
Wolfroot,  89 
Wolfsbane,  89,  195 
Wolfsbohne,    l.r>r.4 
Wolfskirsche,  226 
Wolfskirschen-bliitter,  225 
Wolfskirschen-wurzel,  226 
Wolfsmllch,   1483 
Wolf's  moss,    1441 
Wolfstrapp,    1548 
Wolfswurz,   1368 
Wollfett,  96 
Wollkraut,   1690 
Wood  betony,   1413 
Wood   charcoal,  295 
Wood  gum,  7 
Wood    naphtha,   1568 
Wood  oil.  1585.  1592 
Wood  sorrel.   1000 
Wood   spirit.    1568 
Wood   tin.    1677 
Wood-waxen.   1502 
Wood    wool     (note  i.    598 
Woody  jalap    (note),   678 
Wool-fat.  95 
Wool-fat.   anhydrous,  95 
Wool-fat,   hydrous,  96 
Woorall.    1097 
Woorara.   1097 
Woorari.    1097 
Worm-grass.  1161 
Wormseed.   1442 
Wormseed,  Levant,  1084 
Worm   tea,  1108 
Worm-weed,  1161 
Wormwood,    1360 
Wort.   759 
Wright  ia,  1699 

Wrightia  antidysenterlca,  1699 
Wrightia   tinctoria,  1528 
Wrightia  zeylanica,   1699 
Wright  ine.    1699 
Wundschwamm.  1371 
Wurmfarnextrakt,     823 
Wurmfarnol,     823 
Wurmfarnwurzel,    210 
Wurmrinde,    1423 
Wurmsamen.     1084 
Wurrus,     1699 
Wymote,    118 


Xanthaline.  902 

Xanthin,  1699 

Xanthin  compounds,   1699 

Xanthine,   1509 

Xanthium.  1699 

Xanthium  speciosum,    1699 

Xanthium  strumarium.    1183,    1699 

Xanthochymus  ovalifolius,    272 

Xanthopirrite.  643   (note),  1347 

Xanthopuccine.    644 

Xanthopurpurin,    1633 


Xanthorhamnin  (note),  570 

Xanthorrhiza,  1699 

Xanthorrhiza  apiifolia,  643   (note), 

1699 
Xanthorrhiza  australis.  1700 
Xanthorrhiza  hastilis,   1700 
Xanthorrhiza  media,   1700 
Xanthorrhiza  resinosa,  1700 
Xanthorrhiza  tinctoria,  1699 
Xanthorrhoea  hastilis.    1510 
Xantborrhcea  resins.  1700 
Xanthostrumarin,  1699 
Xanthoxyline.    1347 
Xanthoxylum.  1346 
Xanthoxylum  americanum,  1346 
Xanthoxylum  aromaticum  (note), 

1346 
Xanthoxylum  caribseum,  1347 
Xanthoxylum  carolinianum    (note), 

1346 
Xanthoxylum  clava-herculis,    1346 
Xanthoxylum,  fluidextract  of,  567 
Xanthoxylum   fraxineum,  1346 

(note).  1347 
Xanthoxylum  fraxinifolium    (note), 

1346 
Xanthoxylum  mite.    1346 
Xanthoxylum   ramiflorum    (note), 

1840 
Xanthoxylum  scandens,  1347 
Xanthoxylum  senegalense,    1347, 

1 809 
Xanthoxylum  tricarpum    (note), 

1346 
Xanthoxylum   veneflcum,    1347 
Xeroform.   1088 
Xylan-bassorlc  acid.   1800 
Xylene.   S.'A.  907,  1700 
Xylenol.   403 
Xylohalsamum,   1406 
Xyloldln.    143 
Xylol,    1700 

Xylojila   polycnrpa.  14."i2 
Xylopicrnm   poiycarpum,  1452 
Xylose,   1072 
Xylostyptic   ether.    .'1S7 
Xyltim  pra?paratum,  r>'.<7 


Yalta  bark.    L668 

Yam,   1601 

Yarrow.    1368 

Yaupon,    l.r>2."» 

Yaw   root.   1 1  si 

Y(  colli.  1074 

Yellow   cinchona,  338 

Yellow  cinchona   hark.    338 

Yellow   cinchona,  tincture  of.   1261 

Yellow  coloring  matter,   867 

Yellow  dock.   1634 

Yellow-dye  tree  of  Soudan,  1452 

Yellow  eye,   642 

Yellow-flowered   nightshade,   1687 

Yellow-flowered    rhododendron, 

1630 
Yellow  gentian.   580 
Yellow  gowan.    1240 
Yellow  grease.  94 
Yellow  Hercules  club,   1347 
Yellow   horned   poppy.   1503 
Yellow   Indian  shoe,  419 
Yellow  ink.  1529 
Yellow  iodide  of  mercury,   626 
Yellow  jasmine,   577 
Yellow  jessamine.  677 
Yellow  ladies"  bedstraw,  1500 
Yellow  ladles'  slipper  root,  419 
Yellow  litharge,  975 
Yellow  lotion,  749,  1803 
Yellow  mercurial  lotion,  749 
Yellow  mercuric  oxide,   630 
Yellow  mercuric  oxide,  ointment 

of,  1314 
Yellow  mercuric  subsulphate.  1565 
Yellow  mercurous  iodide,  626 


Yellow  moccasin  flower,  419 

Yellow  mustard  seeds,  1123 

Yellow  Xoah's  ark,  419 

Yellow  ochre,   1584 

Yellow  oxide  of  mercury,  630 

Yellow  pareira  brava    (note),  916 

Yellow  parilla,  1563 

Yellow  pine,    1243 

Yellow  pitch,  1246 

Yellow  pond  lily,  1583 

Yellow  prusslate  of  potash,    1001 

Yellow  puccoon,  642 

Yellow  root,  642,   1699 

Yellow  rosin,  1050 

Yellow  sealing  wax,   1544 

Yellow  sweet  clover,  1562 

Yellow  thorn,   1347 

Yellow  trumpet  flower,  577 

Yellow  wash,  619,  749,  1803 

Yellow  wax,  307 

Yellow  wood,  1346 

Yeast,  1700 

Yeast  cakes,  1700 

Yemen  myrrh    (note),  800 

Yerba,  1525 

Yerba  buena,   1570 

Yerba  del   Indio,   1115 

Yerba  del  polio,   1455 

Yerba  mansa,  1518 

Yerba  reuma,   1495 

Yerba  sagrada,   1545 

Yerba  santa,    452 

Yerba  santa,  aromatic  elixir  of, 

1786 
Yerba  santa,  aromatic  syrup  of, 

1M4 
Yerba  santa,  fluidextract  of,  539 
Yersin  serum    (note),    1123 
Yeux   d'ecrevlsses.    1464 
Yew-tree,  common  Kuropean,  16G!> 
Ylang  ylang.   oil  of.  1698 
Yodo.  008 
Yodoformo.    869 
Yodol.    002 

Yoduro  amonlco,    133 
Yoduro   rnerciirlco.  628 
Yoduro   mercurloso.    026 
Yoduro   plomblCO,    !>72 
Yoduro   potnslco.    1006 
Yoduro   sodico.   1148 
Yohimbine,   1701 
Yolk    of   egg.    14  70.    1094 
Yolk   of  egg.   glvcerlte  of,   1694 
Yolochiahltl.     1022 
Young   fustic,    1499 
Ysop,  1521 


Zachun  oil,   1405 

Zafferano,  407 

Zaffre,  1451 

Zahnwehholz.    1346 

Zahnwehrinde,    1840 

Zaltpeterzuur.    4!» 

Zamia   integrifolia,  1601 

Zamia   lanuginosa,  1637 

Zanga-vara.    1809 

Zanzibar  aloes,   112 

Zanzibar  pepper,   290 

Zapfenkorn,  447 

Zapota  gum,  1405 

Zapote   bianco,    1433 

Zarzaparrilla,   1093 

Zauberhasel,  608 

Zea,  1348 

Zea,  fluidextract  of.  1797 

Zea  mays,  142,  1348 

Zedoaire,   1701 

Zedoary,   1701 

Zedoary.  bitter  tincture  of,  1820 

Zedoary,  compound  tincture  of, 

1820 
Zedrachrinde.  1404 
Zeitlosen  essigextrakt,  472 
Zeitlosenknollen,   380 
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Zeltlosenknollenweln,    1336 

Zeitlosensamen,    381 

Zeitlosensamenwein,  1336 

Zeitlosentinktur,   126:; 

Zeitlosenwein,  1336 

Zenzero,   1362 

Zerechtit,  1701 

Zerumbet,  1701 

Zeste  de  citron  de  limon,  692 

Zestes  d'oranges  amores,  216 

Zestes  d'oranges  douces,   217 

Zeylonzimmt,  364 

Zgate,  1397 

Zibeth,   1450 

Zibethum,  1450 

Zimmt,  364 

Zimmtaldehyd,   363 

Zimmtkassienol,  841 

Zimmtol,  841 

Zimmtsaurealdehyd,  363 

Zimmtspiritus,    1174 

Zimmttinktur,    1262 

Zimmtwasser,  176 

Zinc,  1360,  1714,  1731 

Zinc  acetate,  1348 

Zinc  and  aluminum,  compound 

solution  of,  1803 
Zinc  and  lead   ricinoleate   varnish, 

1650 
Zinc  and  potassium  cyanide,  1701 
Zinc  blende,  1425 
Zinc  borate,  1701 
Zinc  bromide,   1349 
Zinc  carbonate,   1350 
Zinc  carbonate,  native.  1427 
Zinc  carbonate,   precipitated,  1350 
Zinc  chloride,    1350 
Zinc  chloride,    solution    of,    740 
Zinc  cyanide,  1361   (note),  1701 
Zinc  dust,  1361 
Zinc  ferrocyanide,  1702 
Zinc,  granulated    (note),    1361 
Zinc  hypochlorite,    solution    of, 

(note),  1353 
Zlnc-ichthyol-tragacanth-bassorin 

varnish,  1650 
Zinc,  impure  oxide  of,  1686 
Zinc  iodide,  1353 

Zinc  iodide,   syrup   of    (note),  1353 
Zinc  lactate,  1702 
Zinc  nitrate    (note),   1361 
Zinc  ointment,   1319 
Zinc  oleate,  1806 
Zinc,  oleate  of   (note),   1356 
Zinc  oleate  ointment,   1318 
Zinc,  oleo-stearate  of,  1822 
Zinc  oxide,  1354 
Zinc  oxide,  castor  oil  and  collo- 
dion varnish.  1650 
Zinc  oxide,  ointment  of.  1319 
Zinc  oxide,  salep  bassorin  varnish, 

1650 
Zinc  paraphenolsulphonate,    1356 
Zinc  paste,  Unna's  soft.  1806 
Zinc  paste,  Unna's  sulphurated, 

1806 
Zinc  permanganate,  1702 
Zinc  peroxide.    1477 
Zinc  phenolsulphonate,   1356 
Zinc  phosphate,  1702 
Zinc  phosphide,  1702 
Zinc  plaster  (note),  442 
Zinc  pur,   1860 
Zinc  salicylate,  1702 


ZInc-salicyl  paste,  Lassar's,  1806 

Zinc  salve  mull,  1820 

Zinc  silicate,   1427 

Zinc  sozoiodol,  1659 

Zinc  stearate,  1356 

Zinc  stearate,  ointment  of,  1319 

Zinc  subgallate,  1702 

Zinc  sulphate,   1357 

Zinc  sulphides,   native,   1357 

Zinc  sulphite,   1702 

Zinc  sulphocarbolate,   1356 

Zinc,  tests  for,  1738 

Zinc  valerate,  1359 

Zinc  valerianate,  1359 

Zinc  valerianate,  elixir  of,  1792 

Zincl  acetas,  1348 

Zinci  boras,  1701 

Zinci  bromidum,  1349 

Zinci  carbonas,  1350 

Zinci  carbonas  prsecipitata,  1350 

Zinci  carbonas   pra?cipitatus,    1350 

Zinci  chloridum,   1350 

Zinci  cyanidum,  1701 

Zincl  et  potassii  cyanidum,  1701 

Zinci  ferrocyanidum,  1702 

Zinci  iodidum,  1353 

Zinci  lactas,  1702 

Zinci  oleo-stearas,  1822 

Zinci  oxidum,  1354 

Zinci  permanganas,  1702 

Zinci  phenolsulphonas,  1356 

Zinci  phosphas,   1702 

Zinci  phosphidum,  1702 

Zinci  salicylas,   1702 

Zinci  stearas,  1356 

Zinci  subgallas,  1702 

Zinci  sulphas,    1357 

Zinci  sulphis,  1702 

Zinci  sulphocarbolas,    1356 

Zinci  vaieras,,  1359 

Zinci  valerianas,  1359 

Zincite,   1360 

Zinco,   1360 

Zincolith,  1355 

Zincum,  1360 

Zincum  acetlcum,    1348 

Zincum  bromatum,  1340 

Zincum  carbonicum,  1350 

Zincum  chloratum,  1351 

Zincum  granulatum   (note),  1361 

Zincum  iodatum,  1353 

Zincum  oxydatum,  1354 

Zincum  sulfuricum,  1357 

Zincum  sulphophenolicum,   1356 

Zincum  valerianicum.    1359 

Zincum  viscosum,  1415 

Zingiber,  1362 

Zingiber  cassumuniar,  1701 

Zingiber  mioga,  1362 

Zingiber  officinale,   1362 

Zingiber  zerumbet,  1362,  1701 

Zingiberene,   1363 

Zingiberin,   825 

Zink,  1360 

Zinkacetat.  1348 

Zinkblumen,  1354 

Zlnkbromid,   1349 

Zinkcarbonat,  1350 

Zinkchlorid.  1351 

Zinkjodid,   1353 

Zinkoleatsalbe.  1318 

Zlnkoxyd,  1354 

Zinkpermanganat,  1702 

Zinksalbe.  1319 


Zinksalicylat,  1702 

Zinkstearat,  1356 

Zinkstearatsalbe,  1319 

Zinksulfat,   1357 

Zinkvalerianat,  1359 

Zinn,   1677 

Zlnnober,   1566 

Zirsood,  1469 

Zitterwurzel,   1701 

Zittmann's  decoction    (note),  421 

Zittmann's  milder  decoction,  421 

Zitwersamen,  1084 

Zizania  aquatica  (note),  447 

Zizyphus,  1702 

Zlzyphus  jujuba,  1543,  1703 

Zizyphus  lotus,  1703 

Zizyphus  sativa,   1702 

Zizyphus  vulgaris,  1702 

Zucchero,  1070 

Zucchero  di  latte,   1076 

Zucchero  dl  saturno,  969 

Zuckerhaltiges  ferrocarbonat,  492 

Zuckerhaltlges  kohlensaures  eisen, 

492 
Zuckerin,  235 
Zuckerrose,  1067 
Zugsalbe,  315 
Zumo  de  limon,  692 
Zusammengesetzte  bleisupposito- 

rien,  1214 
Zusammengesetzte   calomelpillen, 

958 
Zusammengesetzte  chinatinktur, 

1262 
Zusammengesetzte  chlorlosung.  709 
Zusammengesetzte  enziantinktur, 

1268 
Zusammengesetzte  harzsalbe.  315 
Zusammengesetzte  kardamomen- 

tinktur,   1259 
Zusammengesetzte  koloquinten- 

pillen,  955 
Zusammengesetzte    lakritzenmix- 

tur,  783 
Zusammengesetzte   lavandeltinktur, 

1275 
Zusammengesetzte   laxirpillen.  958 
Zusammengesetzte   natriumphos- 

phatlosung,   739 
Zusammengesetzte  senna-aufguss, 

784 
Zusammengesetzte  sennamlxtur, 

784 
Zusammengesetzte  sennatlnktur, 

1287 
Zusammengesetzter  aetherwein- 

geist,  1164 
Zusammengesetzter  hypophosphit- 

sirup,  1227 
Zusammengesetzter  meerrettig- 

geist,   1172 
Zusammengesetzter  meerzwiebel- 

sirup,  1234 
Zusammengesetzter  orangegeist, 

1173 
Zusammengesetzter  sarsaparill- 

sirup,  1233 
Zusammengesetzter  wachholder- 

spiritus.   1177 
Zusammengesetztes  aloedecoct,  422 
Zusammengesetztes  antifebrin- 

pulver,  1022 
Zusammengesetztes  fliissiges  sar- 

saparillaextrakt,  559 


